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5 EVALUATION OF THE ENVIRONMENTAL POLICY EFFECTIVENESS OF THE OIL AND GAS SECTOR OF

XUMMUSA CABAFBIHJA CBIHU OMJIAYJIBI JAMBITY
TEXHOJIOI'UACHI

Kazanramosa H.B., Akim Maknana

AHHOTaNMSA: MaKaJaHbIH MaHBI3JIbUIBIFEI OKYIIBLIIAPBIH TAHBIMIBIK OCJICCHIUIIrH JaMbITy
MakcaTblHJa XUMHS cabakTapblHIa CBIHU OWIAyJasl JaMbITy TEXHOJOTHSICHIH KOJIJIaHYIbIH
TEOPHUSUTBIK-9IiCHAMAJIBIK EpEKIIeTIKTepiHe apHaJFaH.

KinrTik ce3aep: chiHE Oilylay TEXHOJIOTUACHI, pedIIeKe, KIacTep, CHHKBEITH.

KIPICIIE

Kazipri tapma 06i3aiH enimizae O611iM OepyaiH >KaHa KYHecl Kacalblll, dIeMIIIK OuTiM
Oepy KeHicTirine eHyre OarbIT aimyaa. bys mefaroruka TeopusCHl MEH OKY-TopOHe YpAiciHeri
eneyni e3repictepre OalaHBICTBI OONBIN OTHIP: OLTIM Oepy mapaaurmacbl e3repii, OiuTiM
OepyiH Ma3MYHEBI KaHAPHII, j)KaHa Ke3Kapac, Oackalia KapbIM-KaThIHAC Maiaa 0omyaa. bimim
OepyiH Ka3ipri ®aHa KYPhUIBIMBIMEH OKY- S[ICTEMENIK Ma3MYHBIHBIH ©3Tepyi-MyFaliMHIH 03
KociOH 1Ie0epIIiKTepiH IMIBIHIAY Ib], dKaHAPTY/IbI TaJlall eTe/I.

Cownrbl yakpITTa 013 OL1iM Oepy YpZAiCiHIEri MelaroruKajiblK TEXHOJIOTHIIAP Typaibl
KU1 alTBIN XYPMi3. AJIFall peT CHIHM OMJIay[bl TaMBITYy TEXHOJIOTHSCHI KAWJIbl aJFaml per
TapuX KypcTapblHAa ecTiAiM. byl TeXHOJOTHSHBIH MEH1 KBI3BIKTHIPFaHbI COJ OajaHbIH 631
i3menin, monenaeyi. On OYpeIH THIHAAYIIBI 0OJICa, €HAl 13JACHYINI, OIIAYIIbI, 63 OWBIH
JONIETIICYIIN, ajl MYFalliM OChl 9peKeTKe OarbITTayIlbl, YIUBIMIACTHIPYIIbI. ChIH TYPFBICHIHAH
oilylay — ©3 ajJblHa cypakTapra >kayan 13/1eM, jKaH-KaKThl MIKipJecy, Tanjaay kacail OTbIpY,
SFHU OKYILBI CAaHACBIH COJI TaKbIPbINKa OalIaHBICTBI OSTY, O LIAKBIPY, OWBIH JKETKi3y OHBI
nonenaei any. CoHbIMEH KaTap KachbIHAAFbl OKYIIBIHBIH MIKIPIH THIHAAY, COJI HIKIpiep.l
CaJIBICTBIPY.

bi3 3usaTKepnik MYMKIHAIKTEPIHIH KOFapbl KepceTkimrepl 6ap OananapablH OuTiMiHe
HEMKYpalIbIK TaHBITIAYBIMBI3 KepeK eKeHi OopiHe TyciHikTi. Onapra ©3iH-e31 JaMBbITY,
HIBIFAPMAIIBUTBIKTBI JKY3€T€ achlpy YIIiH KyaTThl MOTHBAIMSA Ka)XeT. 3aMaHayH OKYIIbIFa
TaHBIMJIBIK 1C-OpEKEeTKe, aKmapar >KoHe KOMMYHHMKAIMs OpICIHAEC MaKcaTKa XKeTy >KOJIIapblH
13/1eyre BIHTAJIAHIBIPY 6Te KUbIH. KanbinTackan sxaraaiiibia ce06e0i-0yu1 oiyiay, eH ajlIbIMEH,
CBIHU JJAMYJIbIH KOFaphl ICHT e 1€ KEeTKUTIKCI3/IT1.

OKy1IbIHBIH OMlay KaOiiaeTiH OalbITyFa Url bIKIAJ €TETIH YKaHallla OKbITYAbIH O1p Typi
— OKy MEH a3y apKbUIbl CBhIH TYPFBICBIHAH OiJlayJpl JaMbITy TeXHoJoruscel. On
OKYIUBLIAp/Ibl OKBITY CalachlH >KETULAIpyre, anfraH OuliMIepiH OekiTyre, ojapibl >KaHa
KarJaiapra Kelipe 0Tyl KaJdblITaCThIpYyFa, MOHAPAJBIK OaillaHbICTap/Abl OPHATYFaA BIKIAJ
eTenl.

CelH  TYpFBICBIHAH  OMIayasl  JaMbITy  Oafjapiamachkl-)kaHa  Outim  Oepy
TEXHOJIOTUSUIAPBIHBIH Oipl KOHE 9JIEMHIH TYKIIP-TYKIIpIHEH >KUBLUIFaH OUTiM Oepymrinepain
Oipiecken eHbOeri. XX rachIpabiH 90-1IbI KBUITAPIBIH OPTACHIHIA aMEPUKAHIBIK TICHUXOJIOT
Joxkunaan JI. Ctun, Kyptuc C. Mepenut, Yapap3 Tamiur ToxipuOeHi Kyihere KenTipreH
0onaThlH. AMEpHUKaHABIK MeJarorTep/IiH MiKipiHIle, CBIHU OWJlay aJaM OKBITYIarbl 3epTTey
o/licTepiH MaljaNaHaThIHbIH, 63 aJJiblHa CYpaKTap KOMBII, OJlapFa »ocHapibl TYpAeE kayarl
13ICUTIHAITIH OLIAIpe .

MakaJyiaHbIH MaHbI3bI aKIapaTThIK KOFAMHBIH KapKbIH/IbI 1JaMybl Ke3eHiH e O11iM Oepy
JKyHeciHe maifia 60JaThIH KaHa MOCeeNep/al MenTy KaKeTTUTITHEH OUTIM alymbuiapasl 3
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OcTiHIIIE eMip Cypyre >KoHE aKmapaTThIK KOFaMa a3aMaT, KoCiOM, ChIHU OWMIIAWTBIH TYJIFa
PETIHE i1C-OpeKEeTKE aJ/IbIH aja JalbIHaay OOJIBIT TaObLIAIbI.

XKanmer 6imiM Oepyaeri TYWiHII MaKCcaThIMBI3 OKYIIBUIApFA camaibl OUTiM Oepy YIIiH
OarapiaMaHbIH KETI MOAYII BIKIAIACTHIPBUIFAH TI30CKTENreH TOPT cabakTap TONTaMachiH
YKOCTIapJIall YKoHE OJIap/abl XKY3€re achIpy.

ChbIH TYPFBICBIHAH OMJIAy/Ibl YHPETY YIIIH MbIHA TOMEHT1 MIHJETTEP OPBIHIATYHI IIIAPT:
- ChbIH TYPFBICBIHAH OMJIAY/bI TYABIPY YIIIH YaKbIT KEPEK;
- Oxymbliapra OMIaHBIN-TOJIFAHYFA, OMBIH allIIK aWTyFa pyKcaT oepy;
- OpPTYpIi uaesIap MeH miKipiepai Kadbuiaay;
- YiipeHy OapbIChIHAAFBI OKYIIBUIAPIBIH OCJICEH/I1 1C-OpEeKETIH KOaay;
- OkymsmapaeiH Oip-OipiHiH jkaya-OblHA jKacaFraH CHIHBIHBIH JIOJNEIN, MOHEKTI OOMybIH
Tajamn eTy;
ChIH TYpFBICBIHAH OWJIaybl Oaranay.

XUMHUSA CABAFBIH OKBITY TIPOLECIHJIE CBIHU OMJIAY/IbBI
JAMBITY IbIH TEOPUSJIBIK HET'I3JEPI

Kaszipri yakpITTa CBIHU OJIayIbIH KONTETeH aHbIKTaManapel 0ap. Amaiina, 1. XanmepH
«CpIHU Oiiflay TICUXOJOTHSCH» KiTaObiHIA Obutaii genm >kazanpl: "CelHM oWjmay - Oy
KOTHUTHBTI TEXHHUKAJIAPJbl JKOHE CTpaTervsuiapipl MaijanaHy, ojlap KajlaFaH TYIKUTIKTI
HOTHIKE ally BIKTUMAJIBIFBIH apTThipaabl". [Ommoka! MCTOYHMK CCHUIKHM He HaiieH. |

MyHnaii oiyiay Typi MiHIETTEPII Iy, KOPBITHIHIBUIAPIBI KaTBIITACTHIPY, BIKTHMAI
Oaranay >KoHE IIelliM KaObUiiay Ke3iHae KoJgaHbliaabl. by perte oinaymibl HaKThHI XKaraail
MEH WICHIJICTIH MIHIET TYpl YIIIH HEri3eireH oHe TUIMAL JaFAbUIapibl ManaaHaIbl.
CoiHU oOiiNayaplH €31 OiiNlaHy MPOLECIH-013[[1H TYKBIPIMAAPbIMBI3Ffa HEMece IIeHIiM
KaObUIIay Ke3iHae 013 yHpeHTeH (akTopiapra oKeN COKTBIPATBhIH MaidbiMuayiap OapbICHIH
Oaranayapl KAMTHUIBL.

Coinu oinmayasin aBropiiapel, Y. Temmn, Mepenut K., Ctun J[X. ChIH TypFHICBIHAH
OiNayNbIH Kesecl aHbIKTaMachlH YCbIHAaAbl: "CBIHM TYpPFBIIAH OWIAayAbl OWMIAyIbl >KOHE
3epTTey ONICTEpIH KOJNJaHyJbl Ounaipeni: O3 anaplHa cypakTap KOWBIN, >KayanTapibl
JKOCTIapNIbl  TYpAe 137eyAl kysere aceipaznl. CblH TYPFBICBIHAH oOinay dakrinepre
KaHaraTTaHOal, ockl (QakTiiepaiH cedentepi MeH TepreyjepiH aia OTHIPHIN, KeNTereH
xKargaimapael eckepeni. ChIHM oOiinay JKeKe JaFIbl HEMece eMNTUTIK eMeC, KOITereH
JarapUIapbIHbi yitecimi". CblHU OMJIay, OChUTaMIIa-KeKe JaF/ibl eMecC, OKYIIBIHBIH JaMybl
MEH OKYBI OapbIChIHA OIpTIHACT KalbINTaCAThIH JaFbLIAp KelleHi 00BN TaObLIa b

ChbIHM OMJIayabl JAMBITY TEXHOJIOTHUSCHIHBIH €PEKIICTIKTePiH OKBITYIbIH HHTETPATUBTI
tocini, E. O. INanuukux oKymbuiapslH ©31HAIK KYMBICH! YIIIH TONTHIK TalChIpMaHbIH TOPT
MaHBI3/Ibl KOMIOHEHTIH OOJIIi:

—  OKYIIBUIAPJBIH POJIIIK MO3UIUSIIAPBIH aYBICTBIPY Bl OOJKAIIbI;

— TON KaTBICYUIBUIAPBIHBIH Oip-0ipiHe AeTeH CeHIMIH peTTei i,

— ajgaM YHeMi KOJJAHATBIH TOCUIAEPAl OpPBIHAANWILI (CANBICTHIPY, XXYieney,
Tanaay, KOpbITY KoHE T.0.).

ChiHM O#ay TEXHOJIOTUSHBIH MakcaThl - OKYIIBIIApJBIH TEK OKyJa FaHa eMec,
COHBIMEH Karap KapamaihblM eMipje J¢ KaKeTTi Oiiay IaFIbUIapblH JAMBITY JKOHE €Ki
yifrapeiM TiKkipaiH OipeyiH TaHJayra KeMeKTecy (caaMakThl Liemimzaep KaOwbuimail Oity,
aKIapaTIeH KYMBIC icTey, KYOBUTBICTAPABIH Op TYPJIi dKaKTapblH Talaay).

CeiHM  ofylay  ca0aFblHBIH  KYPBUIBIMBI ~ YII KE3CHHEH TYpajabl:  OajaHbIH
KBI3BIFYIIBUIBIFBIH ~ OSITY, MaFbIHAHBI TaHBITY (MaFblHAHBI ~aXbIPaTy), OW-TOJIFAHBIC
(pednexcus, xaHa OUTIM KypacThIpblIaabl). by KypbuibiMaap apKbplibl OYpBIHFEI O171iM MEH
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JKaHa YrbIM YHITACThIPpbLIAIbI. An COHYBI KC3CHAC OKYLIbI 63 HIblFapMalllblIbIFbIHAH Ka6iHeTiH
TaHbITa ajlaJbIl.

XUMMS CABAKTAPBIHIA ChIH TYPFBICBIHAH OMJIAYJIbI JIAMBITY

ChIH TYpFBICBIHAH OWMJIay/Abl AAMBITY Ke31HJETi 3 KYpbUIBIMFA KEKe TOKTala KeTeTiH
0oJIcaK:

1-xesen: OKymBIHBI KBI3BIKTHIPY (0# KO3Fay, «KeIip jkacay»). byn keseHne mMyrainim
OYpbhIHFBI OLIETIH OUTIMIEPIH KaHAa MaTepUaJIMEH VINTACTBIpyFa JKaraail >Kacaibl.
KpI3yFyIIBUIBIKTBL OSITY YIIIH CYPETTi, CYpaKTbl, TallCBIPMaHBI, MPOOJIEMAaHBbI, >KaFIaiIbl,
HEri3rl TEPMUHIEP MEH >XYMBICTBI, ayJapbUIFaH JIOTHKAJBIK Ti30€KTEpHAl, €pKiH >Ka3ybl,
KJacTepiepre Oenyni (unessap OJOKTapbIiH 0eiy) koHe T. 0. Kolganyra Oonaapl. YHpeHymTi
JKaHa YFBIMIAP/bI, TYCIHIKTEp/Il, ©31HIH OYPBIHFBI OUTIMIH KaHa aKIapaTIeH TOJBIKTHIPAIbI,
keHeite tyceni. Ochl ke3eHre Kpi3mer eretid “Tomray”, “Typrin amy”, “Oinany”, “XKymra
tankeuiay”’, “bomkay”, “Onemal mapnay” T.0. JereH arrapbl Oap oaictep (cTpaTerusiap)
JKUHAKTaIFaH. KBI3BIFYIIBUIBIKTEL OATY KE3CHIHIH eKIiHIII MakcaThl — YHpPEHYIIiHIH
OeNCeHAIriH apTThIpy. OUTKeHl, YHPEHY — €HXKapIbIKTaH repi OEJCeHIUTIKTI Tanan eTeTiH
1C-OpeKeT eKeHi 1ayChI3.

2-xezey: XKaHa akmaparThl YFbIHY. MaFblHaHBI TaHY KE3€H1 HET13r1 Ke3€H, COHABIKTAH,
OKBUIBIN JKATKAH MaTepUabIH KAKETTUIrH TyciHAipedi. byl ke3eHme yWpeHymi >kaHa
aKMapaTieH TaHbICAAbl, TAKbIPHII OOMBIHIIA KYMBIC iCTEHi, TamchblpManap OpBIHIANIbI.
¥YFBIHY CaTBICBIHBIH 0acTbhl MiHAETI «KpI3BIFYIIBUIBIKTE OATY» KE3C€HIHIE KYpbUIFaH
KOBFANIBICTBIH ~ OJICEH[UNIIH, KbI3BIFYIIBUIBIFBIH JKOHE HMHEPUUSACHIH KOJigay OoJbIn
TaObutaapI-Oyn  Oipinmn. ExiHmmci - CTyAeHTTepIiH ©3iHOiK TYCIHIKTEepiH Oakpuiayra
OaFbpITTalIFAaH OPEKETTEPiH KOJiJay, CTYACHTTEp ©37EpiHiH TYCiHreHaepiH Oakpuiay Ke3iHe
KaHa aKnmapaTThl ©3/epiHIH KaJIbINTACKAaH HJSSUIaphIMEH OalIaHBICTHIPAIbI, OJlap CaHAaJIbI
Typae OiniMIepiH xaHa OuniMaepMeH OaiinaHbIcThIpaabl. OKYIIBIIAPBIH TAKBIPHITT OOMBIHINA
JKYMBIC KacayblHa KOMEKTeceTiH OKbITY cTparerusuiapsl 0ap. INSERT - okbIFaHbIH TYCIHYyTE,
03 OlbIHA OACIIBUIBIK €TyTe, OMBIH OLIIipyre YHpeTeTiH YThIMIBI KypaJl.

3-kezen. Oti-toniranbic,  Pednexcus. Oxymibuiap OChl  Ke3eHJe 03
HIBIFAPMAIIBUTBIKTAPBIH KOPCETe anajibl. O31He jKOHE ChIHBINTACTAPhIHA ChIH KO30€H Kapaibl.
Oznepin  Oaranaiigpl. OKpbIN, OUIreHIEpiH Tapasbulaiifbpl. YHperymiiep OileTiHAepiH
aHbIKTan, OUIMEHTIHAepiH Oenriien cypayfa ozipieHeni. Peduekcus Ke3eHiHIe Tannay,
MIBIFAPMAIIBUIBIK  OHJICY, 3€pTTENTeH aKMapaTThl TYCIHIIPY y3ere achipbuiafbl. JKyMbic
KEKe-KYIMEH-TONTa Ky3ere achlppliansl. byn kesenze: Tonracteipy, [lupamuna,
Kyunputbik cei3birbl, T kecreci, CunkseitH, RAFT, Tyitin ce3, CemMaHTHUKaIBIK KapTa,
Konuenryanel Tabnuua, bip aitHaneiM cyx0aT, acce xa3y oicTepi KOJIJaHbLIA b

byn ke3eHzmep OKyWIBIHBIH ©3iHA€ Oap OuTIMAI >KaHIAHABIPYFa YyakbIT Oepeni,
TYCIHIKTEp MeH KYOBUIBICTapAbl KalTa >KaHFBIPTyFa okeneni. ChIHH OiNlaynbl JaMBITY
TEXHOJIOTHSICHI TAHBIMJIBIK KQKETTUTIKTI KaHAFaTTaHABIPBINT KaHa KOMMaMIbl, ©31H-031 TaHYIbI

Ja ydperte/i.

METOJAUKAJIBIK 9 AIC-TOCIVIAEP

Kb13bIKTHIPY Ke3eHi: OKyIIbl 3epTTENIETIH Macelie Typaibl He OIIETIHIH ecKe Tycipel
(OomxkaM xacaiiipl), OHBI 3epTTeMec OYpBIH aKMapaTThl KyHeneii, xayan aaFbIChbl KeJleTiH
CypakrTap KOSIbl, MaKcaT KOSI/IBI.
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«EcTte cakraiipik» omici.  ANJbIMEH, MyFaiaiM cabaK TaKbIPBIOBIH KapHUsIIaiIbI,
MbIcasibl: "Metangap-kaii 3arrap". bipak oKymbLiap ofeOHMETIeH XKYMBbIC icTel Oacramac
OypbIH, MyFaJliM METAJUI TypaJibl €CKe TYCipyai ychiHaabl. Keitin kara3 OeH Kajiambl ajiblil, 3
MUHYT 1IIHAEC Cypakka kayarm Oepy: Merammap Typaibsl He Oineci3?. OWBIHBI3Fa KeJIreH
OapibIK HOpCEHI Jka3y MaHbBI3IbeL. He jka3plica ga AyphIC Ma, *KOK Ia MaHbBI3Iel eMec. OKyIIbI
MeTajIap Typaibl OUIeTiHACPiHIH O9piH JKa3bIll aFaHHAH KEWiH, OHbI KaChIHIAFbl OKYIIBIMEH
Tankpuiay Kepek. Omap e3 OumiMIepiMeH OOJICKeH calblH, MYFaJIiM OJIAPJBIH HJCSUIapbIH
KOJZIOCKOII TIEHKAachlHa OEKITUITeH Kara3 MaparblHa HeMece TakTara jkaszaabl. Ke3 kenreH
KEJTICTIeYIIUTIKTEp TaJKblIayFa MIbIFAPbUIYBI THIC.

«Hyckaynbik» omici. KpI3BIFYIIBUIBIKTEI OATY KE3€HIHAE OKYIIbUIapra cabak
OapbICBIHIA OJIAPJBIH OJaH Opi XKYMBIC icTey OOWBIHINIA HYCKAyJBIKTap Oepilyl MYMKiH.
Meicanbl, cabak TakbIpblObl "XUMUSIBIK PEAKIUSHBIH KbUIJAMIBIFEI" CBHIHBII calak
MOTIH/ET1 O6MiKTepIiH canbiHa OemiHeni. CTyIeHTTepre apHAIFaH HYCKAYIIBIK:

1) OxynbIk xumust 8 coinbin 10-12 6et apanbiFbiHAa

2) Op TonTa 63 cajacblHa caparillbl TaFalbIHAIa bl

Capanmbl 1. XuUMHSIIBIK peakIusiap KbUTIaMIbIFbI

Caparibl 2. XUMHSUTBIK peaKIUSTHBIH KbULIAMIBIFBIHA 9CEp €TETiH (hakTopiap

Capanms 3. Karanuzaropiap.

Capantama TOOBIHIAFBI JKYMBIC €pEXKENepi: CHIHBINTACHIHA TYCIHAIPY YIIIH 631
CYpaKThl TOJBIK 3€pPTTEyl KaXKeT; aKmapaTrThl Oepy[aiH TUIMII Tocuinepi i3aeHi3; "Capanray
naparblH" jKacaHbI3.

«INSERT» anici. OKkymibuiap MOTIH/II alFaHAa OFaH TUICTI Oenriyiep »Kacaiibl:

"+"- erep ci3/miH OIaFaHBIHBI3 IYPHIC JICT MICHICEHI3 OHJIa OCHI TAHOAHBI KOMBIHBI3;

"'- "~ ¢i3 YIIiH TYCiHIKCi3 00Jica, OChl TAHOAHBI KOMBIHBI3,

"V" - ci3 ymriH xaHa aknapat 601ca, 0cbl TAHOAHBI KOWBIHBI3,

“?"- erep cisre TYCiHIKCI3 Ooyica HeMece ci3 OChbl Macejie OOHBIHIIA TOJBIFBIPAK MATIMET
QIFBIHBI3 KEJICE, OChI TAHOAHBI KOWBIHBI3.

AKnaparTbl YFbIHY Ke3eHi: OKyIIbl MOTIHJI TYCIHIN OKHJbI >KOHE ThIHIAMBI.
«[IpobremManbIK cypakTap/ bl MIENTy naparby». TancelpManapapl meny Ke3iHae ""Mocenenepai
HIeITy Maparbl” ©Te KaKChl HOTHXKE Oepei, acipece KaObuiIaybl a5ci3 OKyIblIapMeH. OKyIIbI
03 aJJblHa ©3 aJlJJblHa MOCEJIEHI KOMBIN, TYNKUIIKTI MakcaTKa >KeTy YILIIH OHbI IIemry
YKOIIAPBIH 13ACH 1.

[TpoGnemanbIK cypak Kanpait memimi 6ap? | He xeticneiii? [emimi

«Jlonenney kecreci». Myranim fanenaep KenTipell, al OKYIIbUIap OJIapAbl MyFaliMHIH
JIopiciHie Hemece OKYIBIKIEH J>KYMbIC »Kacay Ke3iHAe KeNTipreH ¢akTUIepMeH >KOKKa
HIBIFapybl HEMECEe pacTaybl KepeK.

Jlonen Here «sa» Here «Kox»

Peduiexums keseni: OKymipuiap *aHa aknapaTTbl €CKi aklapaTTapMeH CajlbICThIPabl,
aKMapTThl TYCIHY Ke3eHIHe anFaH OuniM/IepiH naijanaHabl.
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«Knacrep» amici. by xas0arra KeI3MeT Typi jkaz0aria coiieyai OKbITY Kypajibl OOJIBII
TaObuIaael, Oenruni Oip TakKbIPBIT Typalbl ©3 OuUTiMAEpiHE, TYCIHIKTEpiHE HeMece
YCHIHBIM/IAPBbIHA KOJI JKETKi3yre MyMKiHIIK Oepeni. Kiacrepnepre Geiy eTe KapamaibiM
JKOHE €CTE OHal CaKTaJaJbl:

1. ITapakThlH HEMece TaKTaHBIH OPTACHIHJIA KUIT CO3/Il HEMECe CoisieMIl kKa3y KepekK.
2. bepinren TakpIpbiliKa 0aiiJIaHBICTBI OMBIHA TYCKEH CO3JIEP/Ii Ka3abl.
3. Unestmapabiy maiiga 601ybIHA Kapail olapblH apacklHia OaijlaHbIC OpPHATY KakKeT.

«CuHKBeWH» a1ici. by KpIcka ceitiemjieri aknapaT NeH MaTepHasIblH CHHTE31H Taarl
€TETIH OJIeH ITyMarbl. Op OKYIIbIFa CHHKBEHH a3y YIIiH 5-7 MUHYT yakbeIT O0epineni. Coman
KEeWIH 01 ©31HIH CBHIHBINITAChIHA JKYTIHEIl KOHE €Keyl KeNCEeTiH €Ki CHMHKBEWHHIH OipeyiH
Kypaiinel. Epexeci TeMeHerineit Kypanab:

- bipiHmi xonaa-TakbIpbIi 0ip ce30eH (3aT eciM) alThUTa IbI.
- Exinnn »omia-TakpIphIITHIH KBICKAIIA CHITATTaMAaCkl (€Ki CHIH €CiM).
- YuriHIm 5k0J1/1a-TaKbIPBII 1IHAET] 1C-OpPEKEeTT] YIII €TiCTIK OOMBIHIIA CHITATTAMIbI.
- TepTiHmIi k0Aa-TaKBIPBIITHI AIIBIIT KOPCETETIH TOPT CO3JICH TYPATHIH E€TICTIK.
- beciHmIi »o0J11a-TaKbIPBITITHIH MOHIH KAUTAIAWTBIH O1p CO3/ICH TYPAaThlH CHHOHHUM.

Erep sxorapeiiarsl epexenepal KOJIAaHCaHbI3, OCBIHIaN IITyMaK MIBIFYbl MYMKIH:

Orteri
I"a3 Topizni, Tycci3
ToTBIKTBIpaIbI, IeM Oepeii, TYTaHa b
EH kemn TapasiraH 31€MEHT
Meraiut emec.

«Qccen. OKymIbIIap €Ki cypakka skayan 0epyi Kepek:
- OTKeH TaKpIphbII OOibIHIIA HE 011117
-He 6inrici xeneni?

Okymbutap e3fiepiHe cypak Kosiibl: «bys Typansl MEH He OWITaMBIH?», «AJBIHFaH
aKrmapar MeHiH OuleTiHIMMEeH colikec kene Me?» «KaHa akmapat, ’kaHa uesulap MEHIH
Ke3KapachkIMa, oiflapbiMa Kaiai acep eTTi?».

KOPBITBIH/IbI
Kana 61miMai Kadbaay, OEKITY, ICKepIIiK MeH JaFAbIHbI TOpOuesey OapbhIChIHAA KYMbIC
KYHECIH, OKYIIBUIAP/IbIH JiepOec OeICeH/ Il OpeKeTIH JaMbITYAA, ©3/11K dKYMbICHIHBIH
TUIMIUTITIH apTThipya «ChIH TYPFBICBIHAH Oslay» OapbICHIHAAFBI CTpaTEerusIapAbl OUTIMI1
MEHTIepTY/IiH 9p TYpJi Ke3eHiH/1e KoJAanyFa 00IaThIHBIH ToXKipube kepcerTi. OKylbuIap
KYIITBIK HEMECE TOTITHIK dKYMBIC apKBUIBI KAPBIM-KaThIHAC JKacayFa, 63 IIBIFapMallbUTBIFbIH
KepceTyre MyYMKIHJIIKTepl Oap. ©O31H-631 6aKbUIay KoHE ©31H-031 Oaraay TarnchblpMallapblH
OPBIHAN OTHIPHII, HYCKaMAJIBIK KapTOYKAIAPMEH KYMBIC jKacail OTBIPHII, OKYIIBUIAP ©3iH-
031 peTTey JarbUIapblH, ©31H-031 Talaay, ©31He ChIH TYPFBICBIHAH Kapay Jaf/IbUIapbIH
JTAMBITA/TBI.

ChIHHU Oliay TEXHOJIOTUSACHIHIAAFBI MYFAIIMHIH POJIi:
- OKYIIBUIAPABIH KYII-XKIrepiH Oenriii O6ip apHara OarbITTailabl TypJi
- mikipyepre aepOec menriM Kadbbuigayra TYPTKI O0aThIH JKaFiaitiap xacaiapl;
- OKYyLIbUIapFa 63 OeTiHIle KOPBITHIHIBI KacayFa MyMKIH/IK Oepe/i.

ChIHM TYpFBIIaH OifJlay TEXHOJIOTHSCHIHBIH SAICTEPIH KOJJIaHy OKYLIbLIapFa MOHIIK
JIaFIBLIAp bl TaMBITYFa MYMKIHIIK O€pe/Ii, MbICAJIbI:
- TOIITa JKYMBIC icTeil 0Ly JKoHE OMBIH AYphIC KeTKi3e Oily;
- MOTIHJIK MaTepHabl rpaduKaibIK TYPAE KYpacTblpy MYMKIHJIT;
- KoJsja Oap akmapaTThl IIbIFapMaIIbUIBIK TYPFBIAA TYCIHIAIPY MYMKIHJIT;
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- OKY IOIIECiHIH MaKcaTTapbl MEH MIiHJICTTEPIH KOHE MYFaJIIMHIH pOJIiH TyCciHe OacTaiiibl.

CoHBIMEH, CBIH TYPFBICBIHAH OWJIAyIbl JAaMBITY TEXHOJIOTHSICHI XUMHs caOarbl
OoiibIHIIIa OKY MAaTEpUANIBIH TEPEH JKOHE TOJIBIK Urepyai KamTamachl3 eredi. O OKyIbuiap sl
OKBITY CaIlachlH XKETULIpyTe, ajaFaH OuTiMaepiH OekiTyre, ojap/ bl )kKaHa JKaFaniapra Kerripe
OUTyIll KaJBINTACTBIPYFa, MOHAPAIBIK OalaHBICTApbl OpHATYFa BIKHAT eTeli. JIoruKambiK
OWJIay/IbIH HETI3T1 NMPUHIMIITEPI MEH OIEpalusuIapblH MEHIepy OKYIIbLIapFa OMIpIiH Ke3
KEJIreH CallaChIHAAFbl MpoOeManappl TalaayFa jKoHEe OJlapblH OHTAWIBI HIemiMiH Tabyra
KOMEKTECETIH jkKaHa ChIHU OMJIay CTHIIIH 931pJeyre MYMKIHIIK Oepe/ti.

Kasipri 3aman TamabbIHa cail OKyIIbl MEKTENnTe ajraH OUTIMIH emipe KoijaHa Oiryi
MaHbI3/Ibl. EniMisre KpI3MET €Ty VIIIH OKYyIIbUIap OLTIM[Il, aKmapaTThIK TEXHOJIOTHSIIAPIbI
KOJIJaHa aJaThlH, eMipJe Ke3JeceTiH mpobieManapabl memyre OediMaenren TyjFra Ooirysl
THIC.

Ocpuraiitia ~ OimiM ~ OepyliH  KaJbIITacKaH  oMICTEMECIHE  OKBITYABIH  JKaHa
TEXHOJIOTHACHI TYPFBICBIHAH ©3repicTep eHTri3iyice, O1IiM carachkl apTa TYCIIEeK A OMIaliMbIH.
Bonamrak ypnakThiH jKeKe TyIFa OOJBIN KalbINTAaCyblHAA OLTIM Oepy >KYHeciH i3rineHmipy,
WHHOBAIMSUIBIK YPAICTE TUIM/II Maiilanany Ka3ipri 3amaH Tajaalsbl.

IMANUJTAJTAHBLIIFAH OJIEBUETTEP TI3IMI

1. . XannepH, Ceinu oitnay ncuxomnorusicsel, CII0, 2000-512 6.

2. «OKyuIbIapAbIH ChIHUA TYPFBIIaH OMIaybIH IaMBITY HbICAHIApbl MeH oictepi » C.
Mupceutosa, 2011 xbu.

3. «Kaszipri ke3ieri OKbITYIbIH NEeAarorukaiblK TexHonorusaps», H. KomkapOaes,
2010 >kpLI.

4. «/IHTepakTUBTI OKBITY OICIH KOJIJaHBIN, cabaKThl KocHapiay >KoHe Oackapy»,
K.A. Kapteiosa, B.H. Kum, H.O. Koitnsik, A.ILl. Opakosa, 2009 xbu1. Kacenosa C.A.

TEXHOJOI'US PASBUTUA KPUTHYECKOI'O MBIHNIVIEHHUS HA YPOKE
XUMUN
Kazanramosa H.B., Akim Maknan

AHHOTaHI/Iﬂ. 3HAYUMOCTD CTaTbu IOCBAIICHA TCOPCTUKO-MCTOAOJIOTHICCKUM
0COOEHHOCTSIM MMPUMCHCHUA TCEXHOJIOTHHU Pa3BUTUA KPHUTHYCCKOI'O MBINIJICHHMA Ha YpPOKax
XUMHHU C LICJIBIO PAa3BUTUA MO3HABATEIbHON aKTUBHOCTH yqamuxcs.

ABTOpJIap XKailJIbl aKNapar:
Kaszanramoa Hypryne bypkurOaeBna, r.r.k., C.Celipymnun arbiaarsl Kazax
arpoOTEXHUKAJIBbIK YHUBEPCUTETIHIH aFa OKbITYIIBICHI.

AxiM Maknan- MarucTpaHT, )KOFapFbl JKapaThUIbIC TaHy MeKTeO1 kadempacsl, XUMU
bakynpTeTI
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W3YUEHUE JU®PEPEHIIMAJIBHON YACTHU COJEP)KAHUS HA
ITPUMEPE TEMbI «KAHAJIM3 PEAJIBHBIX OBBEKTOB» B
YCIOBUAX ITMCTAHIIMOHHOI'O OBYUYEHUA

Hypraauesa JI.A.

[Tpobnema ompeneneHust BEIOOpa cofepkaHusl 0Opa30BaHUs 3aHUMAET BaKHOE MECTO.
Mexy ompelneieHHbBIMU IeNIIMU OOY4YeHHS U MPOrpaMMOl, MEXIy MporpaMMol U
y4eOHHMKOM Bceraa OyayT HECOOTBETCTBUS, MO3BOJIIOLIME CO37aBaTh HAOOp BapHaTHUBHBIX
nporpaMM M Y4eOHUKOB Pa3IUYHOU CIOXKHOCTH. Oco00il CIOKHOCTBIO SIBISETCS OTOOp
yueOHOro Marepuasa

BoctpeboBannoii (opmoit 00yueHUS MarucTpaHTOB CTAHOBHUTCS JIMCTaHI[MOHHAs
dbopma ¢ UCIOIB30BAHUEM DJIEKTPOHHBIX YyueOHbIX KypcoB (DYK). Juctanunonnoe o0yueHue
(10O) peamuzyercs depe3 oOpa3oBaTeibHble MHTEPHET-TIOPTAlbl, CO3JaHHbIE Ha 0asze
00pa30BaTeNbHbIX YUYPEKICHUH, W OCYILECTBISETCS C HCIOJb30BAHUEM COBPEMEHHBIX
TEJIEeKOMMYHUKAIMOHHBIX TeXHOIOTH (on-line u off-line) 6e3 HemocpenCTBEHHOTO KOHTAKTa
MEX1y IperoaBaresieM u ooy4yaembiMu[1].

Ho nns moBeimenus kauectBa JIO TpeOyrorcs He Tosnbko oOpa3oBarenbHbie IT-
TEXHOJIOTUH, HO ¥ TIIATENbHAs METOIUYECKas TOATOTOBKA, ITO3BOJIAIONIAS ayIUTOPHBIM
3aHATUAM M CaMOCTOSITENbHON pabore ¢ DYK rapMoHWYHO B3aMMOJAEWUCTBOBATH IPYT C
JIPYIOM M CO3/1aTh €IMHOE 00pa30BaTeIbHOE IPOCTPAHCTBO BY3a.

B ycrnoBusix AMCTaHIIMOHHOTO OOy4YeHUSs, MpeiaraeM MpU U3YYeHUU JUCLMILTUHBI
«CoBpeMeHHBIE (PU3UKO-XUMHUYECKHE METOJbl HCCIENIOBAHHUS BEIIECTB M MaTEpUAIIOBY,
IPUMEHEHHE BapHAaTUBHOIO KOMIIOHEHTa, Kak aupdepeHIualbHOW YacTu CoJepXKaHUA
oOpazoBaHus.

B mponecce paccmorpenus mpobnemsl GopmupoBaHus AudQepeHnnanbHol yacTu
colepkaHuss oOyueHUss Ha YpOBHE Yy4yeOHOro mnpeaMera Mbl OyleM OCHOBBIBAaTbCS Ha
JUIaKTUYECKUX TPHHLUIAX, BEAYIIUM Cpeld KOTOPBIX SBISETCS NPUHLMII COOTBETCTBHS
colepKaHusl 00pa3oBaHMs OOMIMM 3aKOHAM pAa3BHTHUS, KOTOPBIH TUKTYeT HEOOXOAMMOCTH
COOJTIOJICHHSI JIOTHKH:

a) HavaJbHasl, OTHOCUTEILHO CJIa00 pacuieHeHHas 1[EJI0CTHOCTE;

0) BHyTpeHH:s nuddepeHnanys HeJOCTHOCTH U pacuIeHEHHE Ha 3JIEMEHTHI;

B) HOBasI LI€JIOCTHOCTh HAa YPOBHE YETKOH YHOPSAJOUYEHHOCTH.

Cy1iecTBeHHOE 3HaYeHHE UMEET CO3J/IaHHe LEIOCTHOTO MPEAICTaBIEHUS O COJePKAHUU
oOydeHHs Ha MEepBbIX ATamax (opmupoBaHHUs NPOPECCHOHATBLHOTO HMHTEpPEca M B KOHIE
Kax0oro stamna. [lepBocreneHHOe 3HaUeHUE B MPOLIECCE CO3JJaHMs LIETTOCTHOCTH COAEp KaHUs
00y4YeHHsI IMEET OPUEHTHPOBAHHOCTh 3aKIIFOYMTEIBHBIX ATAIOB HA PEIIeHUE MPAKTHYECKIX
U palMOHAIUCTHYECKUX Mpobiem. uddepennmanpHas 4acTb cojaep)kaHUsl OOydeHHs Ha
ypOBHE Yy4yeOHOro IMpenMera, 3TO Takas €€ 4YacTh, KOTOpas, BKIOYas MpeIMEeTHBIN
KOMITOHEHT, OTJIMYAETCsl OT HErO CTENEeHbI0 000OIIEHHOCTH 3HaHUI U YMEHUH B 3aBUCUMOCTH
OT YpOBHS Pa3BUTHUS POHECCHOHATBLHOTO HHTEPECa.

O3HakoMJIEeHHE C COJIep)KaHHEM KypCOB M IPAKTUKOM WX BHEIPEHUS B CUCTEMY
o0yuenust B MexxaynapoanoMm yuuepcutere Acrana (AlU) cBUIETENbCTBYET O JOCTATOYHO
00JIBIION BO3MOXKHOCTH BHEJPEHUS B By3€ OCOOBIX YYEOHBIX TUCLMIUINH, HAIIPaBIECHHBIX Ha
(dbopMHpOBaHNE HABBIKOB TBOPYECKOH JEATEIBHOCTH U CHEIMATBHON METOINIECKOH TTOMOIITN
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B CAMOCTOSITEJIbHOM OBJIQJICHUU HaBBIKAMH ITOMCKA U HAXOXKJICHHSI HOBBIX CITIOCOOOB pEeIICHUs
po0Jem.

Tak, mpu pa3paboTke mnporpammbl s MaructpoB — «CoBpeMeHHbIE (PH3UKO-
XUMHUYECKHE METO/IbI HCCIIEIOBAHUS BEILIECTB U MaTepUaIOBy, BKItoUaromias 7 00s3aTelIbHbIX
pa3/esioB, MOCBSIIEHHBIX Pa3JIMYHbIM IPYIIIaM COBPEMEHHBIX MHCTPYMEHTAJIbHBIX METOJIOB
XUMHYECKOI0 aHaJIM3a - METOJIOB Pa3/ieNieHUs] U KOHIICHTPUPOBAHUS, XpOMaTOTpaduiyecKux,
CHEKTPOCKOMTUYECKUX, AIICKTPOXUMUYECKUX, KUHETHUECKUX U OHOXMMHUYECKHUX METOOB
aHaju3a, BIICPBBIC BKIIOYEH OAJICKTPOHHBIH yueOHBIH Kypc (OYK) «AHanm3 pearbHBIX
00BEKTOBY» B YCIOBUAX TUCTAHLIMOHHOTO OOYUCHHS.

B pesynmpraTe OCBOGHHMS MarepHalia Kypca MAarucTpaHT JOJDKEH KOMIIETEHTHO
OpPUEHTHPOBATHCSI B COBPEMEHHBIX MHCTPYMEHTAJBHBIX METO/aX aHalIn3a Pa3HOOOpPa3HbIX
00BEKTOB - OKpYXaroIiei cpenbl (BO3ayxXa, MOYB, BOJ), MUIIEBHIX U CEIbCKOXO3SHCTBEHHBIX
IPOJYKTOB, OMOJIOTHYECKUX YKUIKOCTEH, T'€0JIOTHYECKUX OOBEKTOB, METAJUIOB M CIUIABOB,
BellecTB 0c000i yncToThl. OH JOMKEH 3HaTh CocoObl 0TOOpa MpoO M MX MOATOTOBKH IS
aHayM3a BHIOPaHHBIM METOJIOM; OIICHWBATh NMPEUMYIIECTBA U HEIOCTATKM METO/OB aHAIIN3a
HEOPraHMYECKUX U  OpPraHMYECKUX  COCJAMHEHUH; TOHMMATh, Kakhe  CIOCOObI
IpOOOMOATrOTOBKY  LieJeco00pa3HO MCMOJIb30BaTh JJIsi BbIOPAHHOIO METO/a aHalu3a
KOHKPETHOT'0 MaTepuasa.

[IpuobOpereHHbIe B paMKax Kypca KOMIETCHIIMM W YMEHHUS IMO3BOJST CIICHUAIUCTY
KBTM(UIMPOBAHHO HCMOJIb30BaTh PA3JIUYHBIE METOIBI ISl OINpEAeNeHUS KOMIIOHEHTOB
AQHAIN3UPYEMBIX OOBEKTOB B COOTBETCTBHM C IIOCTABJIEHHOM 3ajaueil U OCOOEHHOCTSIMHU
aQHAIM3UPYEMBIX OOBEKTOB; OLIGHHMBATh  1EIecO00pasHOCTh U 3(PPEKTUBHOCTH  UX
UCIIOJIb30BaHMs [2].

Llenpto AaHHOTO Kypca SIBISETCS MO3HAKOMHUTH MAarvuCTPaHTOB C OCOOCHHOCTSMU
00BEKTOB aHaIM3a U 33Ja4yaMu [IPU UX aHAJINU3€E; COBPEMEHHBIMH METOJaMH, IPUMEHIEMbIMU
JUIS aHAJIM3a Pa3IMYHBIX pealbHBIX OOBEKTOB - OKpY’Karolled cpelbl, OMOJIOTHUH, T€0JOTHH,
MEAMIMHBI, PA3IMYHBIX OTPACIe MPOMBIIIIEHHOCTH; 3aJI0KUTh (PYyHAaMEHTaJIbHbIE 3HAHUS O
NPUHIUIAX, 3aKOHOMEPHOCTAX, OOJIacTsX NpPUMEHEHUs MeToJoB. HayuuTh moaxomam K
BbIOOpY Haumbosee 3(PPEeKTUBHBIX METOJOB ONpEAENEeHUS KOMIIOHEHTOB aHAIU3UPYEMbIX
00pa3loB B COOTBETCTBUU C IOCTABJIEHHOW 3a/adel, rpaMOTHOMY KBalIU(DUIUPOBAHHOMY
MPUMEHEHHIO BHIOPaHHBIX METOJIOB U METOAMK Ha MpakTuke. O3HAKOMUTH C OCOOEHHOCTSIMU
aHalu3a Pas3JIMYHBIX 0 MPHPOJIE, arperaTHOMY COCTOSIHMIO U COCTaBy OOBEKTOB; HAYUUTh
OPUEHTHPOBATHCS B CIOcOo0ax MpoOoOTOOpa M MPOOOMOATOTOBKM MAaTEpUAIOB Pa3IMYHON
npupozsl. Kype onupaercs Ha 3HaHUSAX MarkCTPaHTOB, IPUOOPETEHHBIX MPH U3YYEHUU OCHOB
QHAINTUYECKOM XMMHH, U OOECIEeUMBAET TEOPETUYECKYIO IOJTOTOBKY U IPAKTUYECKUE
HaBBIKU B 00JIACTH COBPEMEHHBIX METOJ0B XUMUYECKOT0 aHAIIN3A.

[Ipu pa3paboTke Kypca «AHanu3 pealbHbIX 00BEKTOBY» B yciaoBusx 1O ncnosb30BaH
SWOT-ananu3 BHenpeHus aucTaHUMOHHBIX DVYK B cHucTeMy MOATOTOBKM MarucTpaHTOB
BY30B K I€Iarorudyeckoi AesTeTbHOCTH. AHAU3 MO3BOJIUJ BBIIBUTH CHJIbHBIE M Cialble
CTOpOHBI 00pa3oBaHus ¢ npuMeHeHneM D YK, a Taxke BHEIIHHE BO3MOKHOCTH M YIPO3bI JUIs
peanu3alnuy JaHHOTO MOJIX0/1a.

Cunvnvle cmopoHbl - BO3MOKHOCTH HCIIOJIB30BaTh JJIsi OOy4eHHs pa3zHOOOpa3HbIi
WH(POPMAIMOHHBIA KOHTEHT, B TOM YHCIIE U AJIEKTPOHHBIA. Ha ayTMTOPHBIX 3aHATHUSX, BBHILY
OTPaHMYEHHOCTH BO BpPEMEHHM, HE BCETJa BO3MOXKHO IPOJEMOHCTPUPOBATH Ppa3IUYHbIE
BapuaHThl HMHopMmanuu  (BuAeodparMeHThl, NpPE3eHTALUU, ayAHO3alHCH), MOTYT
OTCYTCTBOBATh WJIM yCTAapeTh NI€YaTHbIE UCTOYHUKHU, YTO KOpPpEKTUpyeTcs ¢ noMoibio DYK.
B o0OpazoBarenbHOM yupek/I€eHHU HE Bce yueOHbIE ayIUTOPUU CHAOKEHBI KOMITbIOTEPHOMN
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TEXHUKOW M HMMEIOT BBIXOJ B MHTEpPHET, B TO BpeMs kak OYK mpenocraBiser HIMpPOKUE
BO3MO>KHOCTH HCIIOJIb30BaHMs 00pa30BaTeIbHOTO KOHTEHTA.

upokuit HAOOpP «UHCTPYMEHTOB» Ui HPOBEPKH W KOHTPOJS 3HAHUHM, yMEHUI
npumeHsaTh 3HaHuss MOODLE o6anaer pa3HO0Opa3HBIMH pecypcamMu JJIsl KOHTPOJIS 3HAHHM:
TECTHI M 33/1a4H, 5CCE, NHTEPAKTUBHAS JICKLIUs, TPYNIOBOH YaT, popyM u Ap. s BeIABICHUS
YMEHUI NPUMEHATh 3HaHUSI MOYKHO HCIIOJIb30BaTh: KEHC-3a/1aHUs], COCTABIIEHUE BOIPOCOB U
TECTOB K M3y4aeMO#l TeMme, IpYIIOBbIE MPOEKTHl B on-line pexume u T.4. KoHTpoas paboThl
Maructpanta ¢ guctaniimoHHbIM DYK MOODLE no3BosisieT KOHTPOJIUPOBATh JEITEIbHOCTh
MarucTpaHTOB, NEPUOJUYECKHU OTCIIEKUBATh UX YCIEBAEMOCTb U XPAHUTb UX PE3YJIbTATHI.
OOGparHas cBs3b B pexkume on-line u off-line mo3Bossier MHAMBUYyaTU3UPOBaTh 00y4YCHUE,
IPOBOAMTH  KOHCYJbTAllMM, OCYHIECTBIIATh  JIMYHOCTHBIE  KOMMYHUKALIUU  MEXIY
MarucTpaHTOM U MPENoJaBaTesIeM

Cucrema LMS MOODLE mno3BoJsieT OpraHM30BBIBaTH OOyYe€HHE B IPOLIECCE
COBMECTHOTO peUIeHHS 3aJad M OCYIIECTBISATh B3aMMOOOMEH 3HAHUSIMU KakK MEXIy
npernojaBaTesieM W MaruCTpPaHTOM, TaK U MEXJAYy CaMUMH MarucTpaHTamH. YKa3zaHHas
CUCTEMa OTIMYAETCS MPOCTOTOM MCIOIB30BaHUS, HAJIE)KHOCTHIO M THOKOCTHIO [3]. OqHOMN U3
CUWJIbHBIX €€ CTOPOH SIBIISIIOTCA HIMPOKUE BO3MOKHOCTHU JUIsl KOMMYHHKAIMU M KOHTPOJIS
yueOHOW AESITeNbHOCTH MAaruCTPaHTOB. JJEKTPOHHAs CHUCTEMa IO3BOJSET OCYIIECTBIATH
MOHUTOPHHT M OIEHKY KadecTBa OOy4YeHHs, CTHMYJMPOBATh HMCIPABICHHUS HETOYHOCTEH M
OIIMOOK, MOBBIIIAS YPOBEHb OCBOCHHUSI TUCITUTUINHBI.

[Ipn u3yuyeHum aucUUIUIMHBI ¢ npuMeHeHueM OVYK OCHOBHOHM ymop Jnemaercs Ha
CaMOCTOSITENIbHYI0 paboTy o00y4aembIX, CIOCOOCTBYIOIIYIO (OPMUPOBAHUIO HABBIKOB
caMOOOy4YeHHsI W CaMOOPTaHW3allMH, a TAKKE pPANMOHAIBHOTO TUIAHHUPOBAHUS y4eOHOTO
BpemenH [1]. OOyuaronuiicss MOKET CaMOCTOSITENIbHO ONPEAETUTh KOJIUYECTBO MOBTOPEHUI
y4eOHBIX MOyJIel 1 HEOOXO0AUMOCTb IIOBTOPHOT'O U3yUYEHUS OTAENIbHBIX Pa3/IesioB Kypca:

1. XuMHKO-aHaIUTUYECKUH KOHTPOJIb pealibHbIX 00BeKTOB. OCHOBHBIE OOBEKTHI aHAIN3A.
2.AHATUTHYECKUH ITUKJI U €70 OCHOBHBIC JTAIIbI.

3.PoJib XMMHYECKOr0 aHaIM3a B PELICHUH MPOOJIEM OKpYKaroIel cpeibl.
4.1IpoGoot6op. IIpeacraBurensHas mpobda, CIOCOObI €€ MOITYUEHHUS.

5. TpaHcnopTUpOBKa U XpaHEHHUEe P00, CIOCOObI UX KOHCEPBUPOBAHMS.
6.Ilpobonoaroroska. Pazmosxenue mpoo.

7. KoHueHTprpoBaHUe U pa3jesieHle KaKk cTaJuu MpoOOoATrOTOBKH.

8.CBs13b 9Tana npoOONOArOTOBKY C IMOCIEAYIOIIAM METOIOM OTIPE/ICICHUSI.

Ho Hapsay ¢ 3TuM, HEOOXOIMMO YYHUTBIBATH U CldOble CMOpPOHbL. HENOCTATOYHAsS
MOTHBaLMsI TIpernojiaBaTesned U MaructpaHTtoB Juist pabotel ¢ OYK. B cimyuyae Gonbiioro
KOJINYECTBA MarucTpaHTOB, MOANMMCAHHBIX eJUHOBpeMeHHO Ha DYK, npoBepka npolieMHo-
pa3BHBAIOIIMX 3aJaHUM CTAaHOBHUTCA pecypco3arpaTHOM. OTCyTCTBHE MaTepHalbHOM
KOMIIEHCAIlUM YMEHbBIIAET MHTEPEC IMPENoJaBaTesed K MX HCIOJIb30BAHMIO, YTO CHMIXKAET
spdextuBHocTh [1O. AynuTopHas KOMMYHHUKaIUs MPENojiaBaTelsi ¢ MarucTpaHTtaMu Ooliee
MOTHUBHUPYET UX Ha paboTy, yeM oOIeHHe B pexume on-line u off-line

[Ipo6nema wuneHTU(UKALMKM JUYHOCTH MAarvMcCTPaHTa, BBIMOJHAIOLIETO 33a/JaHUs B
OVK: KOHTposIb 3HAHUII MarucTpaHTa HAXOAUTCSA B 30HE «CJEMOro ISITHA» MpenojaBaTels,
T.K. OH HE UMEET MPEACTABIECHUS O TOM, KTO UMEHHO PEIIWI 3aJjaHusl. Y 00ydaroluxcs ecTh
BO3MO>KHOCTb BBIJIaTh PE3YJIbTATHI UYKOTO TPY/AA 3a CBOU.

Nmeer MecTo UM acHMHXpPOHHOCTH B paloTe mpenojaBaTess U 00ydaeMbIX.
[IpenogaBareny dame HE MOXET HaNpsIMYyH B3aUMOJEHCTBOBaTbH C MAaruCTpaHTaMH
(HampuMep, OTCYTCTBYET HeMeHmJieHHas oOpaTHasi CBsI3b) BO BpeMs, KOTJa 0O0yJaeMbIi
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JIOJDKEH OTBEYaTh Ha BOIPOCHI WM €My TpeOyeTcsi moMollb npenojaasarenis. OH HE MOXKET
CIIBIIIIATH BOIPOCHI COKYPCHHUKOB KaK BO BpEMsI TPaAMIIMOHHOTO 00yueHus [4].

Bonbmme 3atpatel Bpemenu mnsi paszpaborku OYK u paGotrel ¢ HuM Tpelyer
BHeapenus B JIO pa3HOOOpa3HBIX TBOPYECKHX 3aJaHUM, Ui pa3pabOTKU U TPOBEPKHU
KOTOPBIX HEOOXOAMMO JOCTATOYHOE KOJMYEeCTBO BpeMeHu. OTCyTcTBHE BBIOOpa MpHU
BBINIOJIHEHUM 3aiaHuil. Peannsanus komrereHTHOCTHOro mnonaxona B DVYK compsikxeHa ¢
pa3paboTKO W  BHEApPEHHEM OONbIIOro  pa3HooOpasus 3amaHuii. Bcee 3amanus
npupaBHuBaOTcs cucreMoil k 100 %. Yem Oonblne 3agaHuii, TeM MeHblIE OalbHas
«CTOMMOCTBY KaX0r0. DTO MCKIIIOYAET BO3MOKHOCTh BAPUATUBHOIO BBHITIOJIHEHUS 3aJJaHUM,
MHaue OHM He HabepyT moporoBoro kosnyectBa OamnoB. I[IpenonmaBarens DVK moxker
BOCIIOJIB30BAaThCA ~ CHUCTEMOW  «AHTUIUIarMaT» s MPOBEPKU  CaMOCTOSITEIHLHOCTH
BBITIOJTHEHUS 33/1aHUN 00y4YarOITUMHUCS.

OVK comepxkuTr pa3HooOpa3Hbie  00pa3OBaTEIbHBIE  MaTEpPUANBI, KOTOpPHIE
NEPUOANYECKH MOKHO OOHOBJISTH, YTOOBI M30EKaTh ycTapeBaHHs MH(DOpPMALUU U UIATH «B
HOTY CO BPEMEHEM.

Tak, B u3yueHue Kkypca «AHanu3 pealbHbIX 00bEKTOB) BKIIOYECHO:

Anamu3 Boja. Knaccudukarmus Bon, I[IpoGootdéop m xpaneHwe mnpoO. OcHOBHBIC
aHanutuyeckue mnpobnembl. OmpeneneHue OOOOMICHHBIX (U3MUECKUX U XHUMHUYECKUX
MoKa3aresnei, OIpeiensoumMx KadecTBO  BoAbpl.  OmpeneneHue  MHIMBUIYaJbHBIX
HEOPraHMYECKUX KOMIOHEHTOB BoJ. Ilpuponmnsie opranmdeckue BemectBa Boi. OOrmas
OLICHKA COJIEP’KaHUsl OPraHUYECKUX BEIIECTB: ONPEIEICHIUE OPraHUYECKOTO YIieposa, a3ora,
docopa. OcCHOBHBIE KIACCHI 3arps3HSIONIMX OPraHUYECKUX BemiecTB. VICTOYHMKHU
nonajaHusi, YCTOMYMBOCTH B OKpYXKalolled cpene, TOKCUYHOCTh, METOIbl H3BJICUYCHHS,
KOHIIEHTPUPOBAHUS, PA3ACTICHUS U ONPEICICHHUS.

Anaau3 Bo3ayxa. OCHOBHBIE MPOOJIEMBbl aHAIMW3a TOPOJCKOTO BO3AyXa, BO3AyXa
paboueii 30HBI, MPOMBIIIJICHHBIX W TPAHCIOPTHBIX BBIOPOCOB. CrocoOBl W METOJBI 0TOOpa
mpo0 Bo3ayxa. XUMUYECKUN cocTaB Bo3ayxa. OmnpeneneHne HEOPraHMUeCKUX KOMIIOHEHTOB
BO3/lyXa MPUPOJHOTO M TEXHOIE€HHOrO NPOUCXOXJIeHUs. OmnpeneneHue OpraHuYecKux
COCTUHEHUN.

Abspozonu: oOpa3oBaHue B aTmocdepe, posib B TEPEHOCE HENETYYUX 3arps3HSIONINX
BEIIIECTB, OCOOCHHOCTH TIPoO0OTOOpa ¥ aHanu3a. ABTOMATH3alMs aHAIW3a BO3/yXa.
OCHOBHBIE TUIIBI TA30aHATU3ATOPOB. /[MCTaHIIMOHHBIE METO/IbI AaHAJIN3A.

AHa/IM3 TOYB M JOHHBIX OTJO:KeHUii. OCOOCHHOCTH TIOYBBI Kak OOBEKTa
oKpyxarotie cpenbl. [Ipoboordop. Xumudeckuii coctaB moyB. I 'yMycoBbI BeliecTBa. 3a1a4uu
aHAINTUYECKOro KOHTposs. Ormpenenenne 0000LIEHHBIX Mokaszareneid. OmnpeneneHue
HEOPraHMYECKUX KOMIIOHEHTOB. DIIEMEHTHBIN W MOJEKYIApHBINA aHanu3. [Ipobonoaroroska.
AHanu3 BOIHOW BHITSOKKHA. OmnpenenieHne OpraHudyecKuXx KOMIIOHEHTOB (YIJIepoja U a30Ta).
OnpenernieHHe TOKCHUYHBIX  BEIIECTB. MeTonbl HW3BJICYEHHS] W KOHIIEHTPUPOBAHUS
3arpA3HSIONIMX OPraHUYECKUX BEIecTB [5].

AHaM3  NHUIIEBBIX M CeJbCKOXO3MIIiICTBEHHBIX  NPOAYKTOB. OCHOBHBIE
aHAJTUTHYECKUE TMpoOJeMbl. XUMHUYECKHE BeIecTBa NHUIM. METOabl WX HU3BJICUYCHHS,
KOHLIGHTpUPOBaHUs, pazaeneHus. OnpeneneHre KOMIIOHEHTOB, OINPEACNISIONINX IMHIIEBYIO
IIEHHOCTH TIpoIyKTa. O1ieHka 0€30MacHOCTH MUIIEBBIX MPOAYKTOB.

AHaJin3 OHOJIOTHYECKHX MaTepuaioB. OCHOBHbIE AaHAIUTHYECKHE MPOOJIEMBI.
OcobenHoctu oTOOpa, XpaHEHUsS M TPAHCIOPTUPOBKH OWoMacc. AHaIM3 OMOJOTHYECKUX
MaTepuajoB Ha COJEpKAHUE JICKAPCTBEHHBIX MPENapaToB, TOKCUYHBIX U OJYPMAaHUBAIOIINX
BemecTB. TecT-MeTOIBI.
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AHAIU3 TeoJorH4ecKuX o00beKTOB. BbIOOp cXxeMbl aHamm3a, ONpenesieMblid
npuponoii oobekTa. PyaHble mosne3Hble Mckomaemble W MX aHanui. llonumeramnyeckue
pyabl. AHAIN3 CHIIMKATHBIX M KAPOOHATHBIX IMTOPOI.

AHAJIM3 MeTA/LUIOB M cnjiaBoB. OCHOBHbIE 3a/layll aHalIM3a META/UIOB U CIUIABOB.
Omnpeznenenue JErUPyOIUX J00aBOK B YEPHBIX METAJIaX M CIUIaBax jkenesza. OmpeneneHue
razoo0pasyromux BemecTB (yriepona, cepbl, BOJIOpOJa, KHCIOpona, a3oTa), docdopa u
Kkpemuus. OnpezieneHne NMpUMeceil B CIUIaBaX IBETHBIX MeTauioB. OCOOCHHOCTH aHaIM3a
JKapOIPOYHBIX CTajleld. ABTOMATU3UPOBAHHBIN KOHTPOJIb B IBETHON M YEPHOU METAJUTypPIrUHu.

AHaJIN3 BelleCTB BBICOKOW YHCTOTHI. T€XHHMKA BBINOJIHEHMSI aHAJINM3a BEIIECTB
BBICOKOM 4YHUCTOTHL. TpeOoBaHUS K KayecTBY pe3y/lbTaTOB aHaiu3a (4yBCTBUTEIBHOCTH,
IPABWIBHOCTH,  BOCIPOM3BOAMMOCTH).  IloBblllEHME  YYBCTBUTEIBHOCTM  aHAIMU3A.
Omnpenenenne Mukpornpumeceil. CnocoObl OYHCTKM TMOBEPXHOCTH oOpasma. OneHka
pacmpezenieHus: MpuMecei Ha TOBEPXHOCTH, B TIIyOnHE U 00beMe 00beKTa. AHAIIU3 TBEPAOMH
MOBEPXHOCTU. MHUKPO30HAOBBIE METO/IBI.

Bxitouenue B copeprkanne yueOHOTO MaTepuala v B IIpolecc oOOydeHus Kak 00beKTa
U CPEACTBAa YCBOGHUS CTPYKTYPHOW MOJENM HAyKH MO3BOJISIET paccMaTpUBaTh CTPYKTYPY
3HAaHUW MAarucCTPaHTOB B JIBYX IUIOCKOCTSX: C OJIHOM CTOPOHBI, C YUETOM CTEIIEHU ad0CTpaKIuu
(Hay4HOCTh ~ W3YYEeHHs] TMpelMeTa) B  U3JOKEHUU CBEIGHUH O  MpeAcTaBlICHUE
JICUCTBUTEIIBHOCTH, & C APYIOM - YPOBHs YCBOCHMS 3THX 3HaHUW. Tak, OCHOBBI Hay4HOU
TEOpuH, OyAy4d OPraHUYHOM CHCTEMON HAay4YHBIX 3HAHUI, MOTYT OBITh YCBOEHBI Ha
OTIPENIETICHHOM YPOBHE aOCTpakiuu (HAyYHOCTH), U 3TO 3aBUCUT OT JIOTUKH Pa3BUTUSA B
coJlep>KaHUU 00Y4YEeHUSI OCHOBHOW JUJAKTUYECKON €IUHUIIBI - 00OOIICHHBIX 3HAHUH, YMEHUIN
¥ 00pa3HBIX MPUEMOB MBIIUICHUS.

Hecmotpss Ha TO, YTO MarucTpaHThl MOTYT YCIEIIHO OBIAJETh 3HAHUSMHU O
TBOPUYECKOHN JEATEIbHOCTH W TBOPYECKUMHU YMEHMSIMH TOJBKO TOIJA, KOTJA BBIMOJHSIOT
OTpe/ieNIeHHbIe 3a/laHusl MPOOJIEMHOIO XapakTepa, OO0OOIIEHHbIE 3HAHHUS M TBOpYECKas
JESTENIbHOCTh JIOJDKHBI CTaTh YHHUBEPCAIbHBIMU CpEACTBAaMM B paboTe ¢ y4yeOHbBIM
MaTepuaioM Ioboro mpeamera. Oco3HaHHWE STHUX TPeOOBAHUN MAruCTpaHTaMH SBISETCS
CYLIECTBEHHBIM JUIsl (POPMUPOBAHUS Yy HUX MPEACTABIECHUS O TOM, YTO 3HAYUT YCBOUTh
yueOHBId MaTepuan A0 YPOBHS TBOPYECKOTO WCIMONIB30BaHMUS 3HAHUKH. DTO JaeT UM
BO3MOXXHOCTh OIPEAEIUTh, HANpPUMEpP, BCE KOMIIOHEHThl Y4eOHOro Mmarepuaia ObLIN
YCBOEHBI; OCTaJHUCh JIU KaKWe-TO U3 HUX HE BBIIBICHHBIMU; YTO OBLIO HETMOHSATHO; KaKHe
JIOTUYECKHE CBSA3M HE YCTAHOBJIEHBI NJS TOrO, 4YTOOBI BBIABUTH, B YEM 3aKJIIOYAETCS
CYIIIECTBEHHOE pa3nyre MEXIy CoAepKaHheM OOydeHUs! Ha pa3HbIX dTanax (popMUpoBaHUS
po(hecCHOHABHOTO MHTEpeca; BbIIEIUTh UCTOYHHKHU COJIEp)KaHUs 00ydeHMs] M (aKTOpbI,
KOTOpBIE BIUSIOT HA €70 KOHKPETHBINH CMBICTI.

BaxxHo ¢ mepBbIX WIIaroB moOKa3aTh MarucTpaHTaM, YTO pEIIEHHWE TEXHUYECKOU
POOJIEMBI MOXKET OBITh JOCTUTHYTO PA3TMYHBIMH ITYTSIMHU:

- BBISIBJICHHEM B HOBOI (yHKIIMM 00bEKTa (HOBOE Ha3HAUEHHUE N3BECTHOTO OOBEKTA);

- oOHapyxeHHueM 00BbEeKTa B HOBOM OTpaCIH;

- B pe3yJibTaTe yCTPaHEHUsI ONPEEICHHBIX AJIEMEHTOB U UX (QYHKIMI 00beKTa
(ycTpoiicTBa, crioco0a, mpoiecca);

- 100aBJIEeHNEM K OOBEKTY TaKUX 3JIEMEHTOB, KOTOpPhIE Obl 00ECTIEUHITN €TI0 HOBBIE
MOJIOKUTEIbHBIE KAUeCTBa;

- C TOMOUIbIO0 U3MEHEHUSI COOTHOLIEHHSI 3JIEMEHTOB 00BEKTa, UTO 00eCTIeYnBaET
HOBOE KaueCTBO, HOBOE JCHCTBHE;

- B pe3yJibTaTe MepecTaHOBKHU YacTel 00beKTa;

- MyTeM U3MEHEeHHs OPMBI U TapaMeTPOB 00BEKTA;
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- B pe3yJibTaTe BpIOOpa JIydIllero MaTepuania st 00beKTa;

- C IOMOUIbIO YBETMYCHUSI MEJTKOCTH UJIU LIEIOCTHOCTH 00BEKTAa U T.JI.

Taxum 0Opa3oM, HAaMHU OTIpE/IEIeHbI BHEIIHUE U BHYTPEHHUE (PaKTOPHI, OKA3bIBAIOIINE
BIUsHUE HA 3 ()EKTUBHOCTH 00PA30BATENBLHOTO Mpollecca ¢ ucnonb3oBanueMm DYK.

DNeKTpoHHOE 00pa3oBaHWE Ha COBPEMEHHOM JTale MOXET CTaTh CpPEeACTBOM
dbopMHpPOBaHHs CHOCOOHOCTH K CaMOOOpa30BaHMIO, T.K. IpEArojaraer OoJbIIoN 00beM
caMoCTOATEeNIbHON paboThl Maructpanrta. [1lo muenuro B.1O. llypeiruna [2], qucraHInoHHOE
3JIEKTPOHHOE 00pa3oBaHHE CIIOCOOCTBYET Pa3BUTHIO HABBIKOB CAMOCTOSITENIbHON paboOThHl U
cornacHo B3risgaMm A.l. [llaGanoBa [8] maeT BO3MOXKHOCTH MAarucTpy CaMmOCTOSITEIBHO
dbopMHUPOBATh U COBEPIICHCTBOBATH OINPEACICHHYIO CUCTEMY 3HaHHWI, YMEHHI U HaBBIKOB.
J1O mo3BoJseT mepeBecTH MarucTpaHTa M3 MACCUBHOTO MOTPEOUTENs 3HAHWN B aKTHBHOTO
TBOpLA [3], ymeromiero copmMyaupoBaTh npo0aeMy, MPoaHaTU3UPOBATh MMYTH €€ PElIeHUs U
OPUNATH K ONTUMAIBHOMY PE3YJIbTaTy.

[Ipeanpunsateiii Hamu SWOT-ananu3 BHenpeHus snekTpoHHoro /O mokasan, yTo
npumeHerne OYK B 00pa3oBaTelbHOM MpOIecCe BBICIICH IIKOJBI IO3BOJIUT MOBBICHTH
KayecTBO 00pa30BaHUs IPU YCIOBUU:

- (opMHUpOBaHMS TO3HABATEIFHOW MOTHBAIIMM MAarMCTPAHTOB B IPOIIECCE OCBOCHUS
HOBBIX (opM oOyueHHUs 3a cueT omepexaromero odydenuss Ha DVYK, ¢ mocnemyromieit
ayJIMTOPHOU paboToOIi;

- Hanuuus NOpo(eCCHOHATIBHBIX KOMIIETCHLUMH Yy TpernojaBareieil Mo Co3JaHuio
JHUCTAaHIMOHHBIX DYK;

- paciMpeHus: BO3MOKHOCTE MOHUTOPHUHTA Y4EOHBIX JOCTHKEHUI 00yJaronnxcs;

-pallMOHAIFHOTO  COYETAaHUS TEXHOJOTMH AayAMTOPHOTO U  CaMOCTOSITEIHLHOTO
OCBOEHHS y4eOHOr0 MaTepuana 00y4yaeMbIMHU.

Pesynbrater mpoBenenHoro SWOT-ananm3a MoOryT OBITh HCIOJIB30BAaHBI IS
pa3zpaboTku crtparerun pasButus JO B By3ax, IS IUTAHUPOBAHHUS MEPOMPHITHIA,
MO3BOJISIOIINX  YCHJINTh Ca0ble CTOPOHBI JAMCTAaHIIMOHHOTO 3JEKTPOHHOTO OOYYEeHHs
MOCPEJCTBOM HMMEIOLIUXCS BO3MOXKHOCTEH; CBECTH K MHUHUMYMY YTIpO3bl; HCIOJIb30BaTh
BO3MOXXHOCTH CpeJIbl JJsi TOBBIMEHUS 3()(PEKTUBHOCTH TUCTAHIIMOHHOTO 3JIEKTPOHHOTO
o0OyueHusl.
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BJIUSAHUE HE®TE3ATPSI3HEHUI HA AKBATOPHUH KACITUMCKOT'O
MOPA

CmaunioB A.A.

AnHoTanusA. B craThe mpencTaBiieH OINBIT HAOMIOACHUH 3a He(Tepa3iuBaMu U WX BIIHMSHUS
Ha TeppuTOpHH akBaTopus Kacmmiickoro mops. B pabore ommcadbsl BIUsSHHE HEPTEpasTUBOB Ha
OmopasHoOOpa3ne akBaTOpHWs, CBS3b JKUBBIX OPraHM3MOB M WX TMOMYIIIMEH Ha TEPPUTOPHU
Kacnutickoro mops. Inpokuii 00beM ITaHHBIX TO3BOJIHII IIPOBECTH aHAIH3 CYIIECTBYIOMIMX MPOOIeM
HedTe3arpsisHEHN W BBHIOpATh ONTHUMAIBHBIE PEIIeHHs] MO OOHApPYXEHHWI0 pazINBOB HeDTH W
HeTeTPOAYKTOB. 3HAYUTENHHOE BHUMAHHE YAESAETCS MPAKTHUYECKOMY HWCIOIB30BAHUIO TAHHBIX
[33. Ha ocHoBe aHanu3a yCHENIHO NMPHUMEHEHHBIX METOIUK OOHApYy>XEHWs, BBIACICHBI HanbOolee
00pasloBble W pa3HOXapaKTepHBIE pEIIeHHsS KOCMHYECKOr0 MOHHUTOPHHTA PaliOHOB JOOBIMM H
TpaHCTIOPTHPOBKK Heptn u HedTenpoaykroB. OCHOBHBIE WAEW ITaHHON CTaThl MOTYT OBITH
HCIIOJIB30BaHbI AJI MPOBECACHUA aHAJIOTMYHBIX I/ICCJ'ICILOBaHI/Iﬁ Ha APYTruxX BOAHBIX O6’bCKTaX.

KuaroueBble ciaoBa: JlucranmmonHoe 3oHAMpoBaHue 3emun, Kacmuiickoe Mope,
Hedrte/HEDTECONCpXKAIIME TTIPOIYKTHI, bropazHooOpasne

INTRODUCTION

Kacnuiickoe Mope sBiIsIeTCS BHYTPUKOHTUHEHTAJIBHBIM OECCTOYHBIM BOJOEMOM,
00ajjaloMM  BBICOKOM UYyBCTBUTENBHOCTbIO M  YSI3BUMOCTBIO K aHTPOIOIC€HHOMY
BO3/ICMCTBHIO, B KOTOPOM CJIO)KHO BO3JIEHCTBYIOT T€0JIOTMYECKHE, TUAPOKIMMATUYECKUE,
aHTPOIIOTEHHbIE M KocMuueckue (akropel. B Hacrosmmii MOMEHT Ha akBaTOPUHU
Kacrmmiickoro MOpA MMPOAO0JDKACTCA AaKTHBHAA ACATCIBHOCTH IO OCBOCHHIO He(l)TCFaSOBI)IX
mectopoxnaeHuii. Ha ocBoenne Kacnuiickoro MOps BOBJIEKAKOTCS 3HAYMTEIbHBIC
IIPUPOAHBIEC, TEXHUYECKHUE U TPYHOBBIE pecypchl. Kacmmiickoe Mope — 3TO CBOEro poja
LEHTp HauOoJblIeH Ha Hallel IIaHeTe BIAJUHbI, 00Jiee TOr0, OHO — PEJIUKT, TOHECIIUH 10
HaIIMUX JTHEH YHUKaIbHYIO (ayHy U (opy, B TOM YHCIE MUPOBOE CTaZ0 OCETPOBBIX PhIO.

Henabo gaHHONl paboThl sBISETCS ONpeAeiieHHe Haubojee ONacHbIX 30H
Kacrmiickoro Mops, BIMAOIMMUX Ha OHOpa3HOOOpaswe, akBaToOpus C TMOMOIIBIO
KOCMHUYECKOI0 MOHUTOPUHTA Ha ocHoBe [33.

3agayaMu uccie10BaHus ABJISIOTCH !
1) Onpenenenue sKoI0rMYECcKO XapakTepucTuku Kacnuiickoro Mopsi;

2) H3yueHue COBPEMEHHBIX HAyYHO-TEOPETHYECKUX MOJIXOJ0B K H3MEHEHUIO
BOJIHOTO OanaHca 1 nporHosa ypoBHs Kacmus;

3) Onpenenenne HedTeokucsAomUX OakTepuit B Boje M rpyHTax Kacmnwmiickoro
Mops;

4) HaOmrozeHue 3a aHTPONOIEHHBIM 3BTPOPHUPOBAHMEM M €ro 3IKOJIOTUYECKUM
nocneacTBueM B Kacnmiickoe Mope

AKTYaJlbHOCTh M INIpeaIMeT HuccjaefoBaHusi. [J1aBHas npUYMHA BHHUMAaHMS
3aKJII0YAaeTCsl B TOM, YTO €aMO MOpE M €ro MoOepekbss — 3TO HACTOsIIas KiajgoBas
BCEBO3MOKHBIX TPHUPOJHBIX OOraTcTB, MCHOJIb3yeMbIX ueioBekoM. [lobepexxbe Mops u
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MOPCKOE JTHO XpaHAT B ce0e OrpOMHBIE 3amackl HeTH, ra3a u Ip. HCKOMaeMbIX. boraTtcTBo
Kacnust pa3sHooOpa3HO, OHO HMMeeT OOJbIIOE 3HAUYE€HHE B SKOHOMHKE IPHUKACIUHCKHX
roCyJapcTB, B JKU3HH MIJUIMOHOB JHO/CH, B (DYHKIHMOHHPOBAHUM MHOTONPOQHIHLHON
IIPOMBILUIEHHOCTH U T.J.

Kacnuiickoe Mope — CIIOXHBII BOJOEM; €ro 4acTu UMEIOT pa3Hoe reorpaduyeckoe
IIOJIOKEHUE; THIPOXUMUYECKUN, TMIPOJOTUYECKUNA PEXUMBI, PE3KO pa3IudaroTcs CBOEH
IPOIYKTUBHOCTBIO, OCOOEHHOCTSMHU KpyroBopora BemiecTB. Hampumep, eciau camas
IpoayKTHBHAs 4acTh Mopsi — CeBepHbiid Kacnuii — 3MMO¥i CKOBaH JIbJJaMU M OMOXMMUYECKUE
IIPOLIECCHl B HEM IOYTH Npekpamarorcsa, To B CpeaneM u IOxnHoM Kacnuu mpouseraror
XO0JIOA0I00MBBIE (POPMBI TUTAHKTOHHBIX OPTaHU3MOB.

O 3arpsisHenuu Kacrusi ©MEIOTCSL TOCTAaTOYHBIE CBEIEHHsI, HO B OOJIBIIMHCTBE U3
HUX KOHCTAaTUpPYIOTCS (pakThl oOuiero xapakrepa. OcoOEHHO BecbMa CKYIHBI JTaHHBIE O
OMOJIOTUYECKOM ~ pacrafe, ¢ y4acTUEM OCHOBHBIX MHMHEPAJIM3aTOpOB, O  POJHU
MHUKPOOPTaHU3MOB B OKHCJICHWU HE()TH M YIIIEBOJAOPOJIOB HE(PTSIHOTO MPOUCXOXKIACHUS B
yCIOBUSIX MOpA. B CBA3M ¢ BBILEU3IOKEHHBIM, IJIJAHOMEPHOE  HM3Y4YCHHE
MUKpPOOHOJIOTHYECKOTO PEKMMa, 3aKOHOMEPHOCTEM MpOIYyLIMPOBAHUS OPraHUYECKOIo
BEIleCTBA (DPUTOIUIAHKTOHA, AECTPYKLMM OPraHMYeCKOro BELIeCTBA BOJABI U JIOHHBIX
OTJIOKEHUH, KaK OCHOBBI (hOpMHUpOBaHUs 00IIEH OMOIOTHYECKON MPOTYKTUBHOCTH TI0 BCEM
qacTaM U ydactkam Kacnmiickoro mops.

OCHOBHBIMH aHTPOIOTEHHBIMU (DaKTOpaMH 3arps3HEHHS BOA M JOHHBIX OTIOKEHUH
HE()TBIO SIBISIIOTCSA PEIIaMEHTHBIC pabOThl IPH TPAHCHOPTHPOBKAX He(BTH, aBapuilHbIC
pa3nuBBI TIpU TPAHCIOPTHPOBKE M J00bYe HepTH Ha MOpckoMm mienbde, copoc
HPOMBIIUICHHBIX M OBITOBBIX CTOYHBIX BOJI, U MyCOpA.

[TpoOnema 3arps3HEHUs OKpyKaromied cpenpl HeThI0O M HeTenpoIyKTaMu B
pe3ynbTaTe 4YeJOBEYECKOM JAeATeNIbHOCTH, CBSI3aHHOM C UCIOJNb30BaHMEM HehTH U
He(PTENPOIYKTOB, OECCHOPHO SBISETCS OAHOM W3 Haubojiee 3HAYMMBIX HKOJIOTMYECKHX
npo6iemM He TonbKko B KazaxcraHe, HO 1 BO BceM Mupe. B 310l cBsI3H, 0JHOM U3 BayKHEUIINX
3a/1a4 Hay4YHO-TIPUKJIQJHBIX HCCIIEA0BaHUN sBIseTCs pa3paboTka 3P(PEeKTUBHBIX CIIOCOOOB
oOHapyXeHHs ¥ UICHTU(DHUKAINY 3arpsi3HEHNH He(ThI0 U HEPTEPOAYKTAMHU.

[TomydyeHHble pe3yabTaThl JalOT OCHOBAaHHME OLEHHUTh 3KOJIOTMYECKOE COCTOSHHE
YHUKaJIBHOTO BojoeMa — Kacmnusi, onpenenuts TpoUUECKUe CBA3M B KaXKJAOM PETHOHE U
onoToIie B OTACIIBHOCTHU U BCEro MOPA B MHOT'OJICTHEM U CC30HHOM acCIICKTaXx. Bo MHOI'OM,
Oy/ay4n HOBBIMH, MOJYYEHHBIE PE3yJbTaThl TaKK€ MOI'YT HCIIOJIB30BaThCs M Ui pacueTa
OuoTuyeckoro OagaHca OMOr€OXMMHMUYECKOTr0 KpPyroBOPOTa 3JIEMEHTOB, U JJIS pa3pabOTKu
CXEMBI SHEPreTUKH IKocucTeMbl Kacust U co3ganus ee MOoJemH.

Paccuntana Ha  MHKpOOHOIOTOB, 9KOJOTOB, THAPOOMOIOTOB, HXTHOJOTOB,
npernojaBareneil COOTBETCTBYIOIUX YUeOHBIX 3aBEJICHUI U Ap. CHEIUATUCTOB.

PE3YJIBTATBI UCCIIEAOBAHUA

Kacnuiickoe Mope — BennyalmMii Ha 3eMHOM IIape M30JIMPOBAaHHBIN OeCCTOUHBIN
BoJloeM. YpoBeHb Kacnuiickoro mopst nexur Ha 28,5 M HuKe ypoBHSI MUPOBOTO OKeaHa U
IpeTepreBaeT 3HauuTeIbHbIe n3MeHeHus. MMeromuecs nanusie no moppomerpun Kacrnus
HeogHo3HauHbl. bepera Kacnumiickoro Mopsi upe3BbIYaiiHO pa3HOOOpPa3HBl 1O CBOEMY
nauamadry. CeBepHbie Oepera ciiabo HaKJIOHEHBI K MOPIO, OKaWMJIEHBI IIIMPOKOH MOI0COM
BETPOBOM OCYIIKH, KOTOpas MEPUOJUUECKH 3aTOIUISIETCA NIPU HaroHax U oOHaXKaeTcs Npu
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cronax. Kak crnencrBue oOmiero moHmwkeHus ypoBHsS Kacnus, Ha Mecte OBIBIIMX
MEJIKOBOJTHBIX 3aJIMBOB 00Pa30BaIMCh OOMIMPHBIE KACIHMICKUE COJOHYAaKHU — cophl. bepera
U300MIIYIOT MEJIKUMH OCTPOBAaMH, IMPOTOKaMH, JIaryHaMH, a B JenbTe Bonrm mmerorcs
MHOTOYHCIIEeHHbIe 03¢epa. C majgeHueM ypoBHS MOpPS MOPCKOHM Kpail eJbThl 3HAYUTEIHHO
BBIZIBUHYJICS B cTOpoHY MOpst — Ha 30-40 kM (I'tons u ap., 1971; Jleontses, 1965, 1969), a
TETIePb OMAThH 3AJIMBACTCS BOJOM.

M3ydeHne npouuIbIX M HACTOSIILUX HM3MEHEHHUN B XKU3HHM JEJIbTHI IPEACTABISAET
00Jb111011 H6AYUHBIM MHTEPEC U UMEET aKTyaJbHOE 3HAYEHHE JJI1 HAPOJHOIO XO341CTBA, B
YACTHOCTH 151 pbIOHOM MPOMBIIUIEHHOCTH.

Bonpocsl ¢opmupoBaHusi AenbThl B CBSI3U C KOJEOAaHUSMU YpPOBHS MOps B
MHOTOJIETHEM acriekte paccMmorpersl E.®.bamesuu (1958), I'K. T'toms u ap. (1971). B
JenbTe OTMedYaeTcs MATh cucrteM mpoTokoB: bysan, bomma, Kamesk, Crapas Boura,
baxTemup.

K rory ot ycTbst Bosiru taHeTcs HU3Kui oTMenblii 6eper, nepecedeHHbli MPOTOKaMu
U WIBMEHSMH, BBICTYNAIOIMMHU KOcaMM W MbicamMH. Mope 31eck obpasyer Kusnspckuii
3QJIMB, 3a KOTOPBIM HadMHAeTcs Jenbra Tepeka. Tepek BHIagaeT B  MEJIKOBOIHBIN
ArpaxaHCKUM 3aJIUB, OTIEJICHHBIM OT MOpsS OAHOMMEHHBIM IIOJYOCTPOBOM. Y CEBEPHOH
OKOHEYHOCTH II0JIyOCTPOBA HAXOZATCS HU3KUE aKKyMYJISITUBHblE UE4EHCKHE OCTPOBA, a B
38 KM K ceBepy pacioioxkeH 0-B TrosieHUH.

Ot ocHOBaHMs ATrpaxaHCKOro MOJIYOCTPOBA HA FOT0-FOr0-BOCTOK 10 ATIIEPOHCKOTO
HOJYOCTPOBA TSHETCS POBHBINA NMpUIiIyOblid Oeper. Jlaleko Ha BOCTOK BBICTYIIAeT B MOpe
ATIIIEPOHCKUI IOJIyOCTPOB, BOCTOYHAs OKOHEYHOCTh KOTOPOrO OKaliMileHa OaHKaMH U
MEJIKUMH ocTpoBaMu AmnmepoHckoro apxunenara (JKunoit, [Tupannaxu, Heprsausie Kamun
u np.). Oxuee x Mopro moaxonar orporu Kapkaza, OTAelI€HHbIE OT MOps Y3KOM
HU3MEHHOW DPAaBHUHOM, KOTOpas Ha tore ciuBaercsi ¢ oOmupHoil Kypa-ApakcuHckoit
HU3MEHHOCTBI0. beper 371ecb HU3MEHHBIH, CHIIbHO 3a00J104EeHHbBIN, ceBepHee yCThs Kypbl —
poBHBIA. Bronb Oepera, Ha MaTepUKOBOM CKJIOHE, PACHOJIOKEHO OOJIBIIOE KOJIUYECTBO
O6aHok, octpoBoB (bakuHckuii apxumenar) u rpsi3eBbIXx ByikaHoB. FOxHee ycTbs Kypsl
6eper ocnoxneH kocamu (Kypunckas, Capa), MeIKkoBOAHBIMU 3a1MBaMu. CaMblil 000N
13 HUX — KbI3bImarauckuii 3ajims.

Ot I'opranckoro 3anuBa Oeper moBopauyuBaeT Kpyto Ha ceBep. o 39-i mapamienu
OH OTMEJIbIN, OYEHb POBHBIA M HU3MEHHBINA, 00OpPa30BaHHBIN, TaK K€, KaK U MPUMBIKAIOIIAS
K HEMYy paBHMHA, OTJIO)KCHUSMH HEKOTJa BMajarommx B Mope pek. CeBepHee Oeper
OCTaeTCsl OTMEJIBIM U HU3KUM, HO OCJIOKHSETCS MOJIOCOU OONbIINX 3aTuBOB U OyxT. OO11ee
MEPUIUOHATHHOE HAIMIPABICHUE CMEHSETCS M3THOaMU; B MOPE BHICTyMAeT M-0B YenekeH, K
IOTY OT HETO PacoI0KEeH OOIITHUPHBIN METKOBOAHBINA TypKMEHCKHIA 3a7UB, OTACICHHBIN OT
Mopst  FOxxHo-UenekeHckol Kocol W mecyaHbiM 0-BoM OrypumHckuM. K ceBepy ot
UYenexkeHa HaXOIUTCA MEIKOBOAHBI KpacHOBOACKWN 3aluB, OTWICHEHHBI OT MOps
CeBepo-Yenekenckoi u KpacHoBoackoil kocamu. bepera 3anuBa CHIBHO HM3pe3aHbl U
HU3KH, 3a HCKIIOYEHHEM CEBEpHOTO, TIJ€ MOpE IMOAXOJUT BIUIOTHYIO K OOpBIBY
KpacHoBoackoro miaro.

[Tepecwins otnenser ot Kacnuiickoro mopst camblii Gonbinoit ero 3amus Kapa-
Boraz-TI'on mnomansio 12 000 kM2 u rimy6unoit 1o 10 M. /IHO ero mouTu miockoe 3a cueT
MHTEHCUBHOMN aKKyMYJISILIUU.
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CeBepHee mbica bekmam k MOpIO BIUIOTHYIO HMOJXOAMT 3alaJHbIA YCTYH ILIaTo.
beper oOpbIBUCTBIN, NpUIITyOBIA Ha BCEM TMPOTSHDKEHHMH OT Mbica bekmam 10
Mamrsiakckoro 3anuBa. beperoas TMHMS Ha TOM y4acTKe HEpoBHas. B cyiry Braercs
Kazaxckuii 3amuB. K ceBepy or Kazaxckoro 3amuBa B MOpe BBICTYNAeT psJ MBICOB
(Paxymeunsiii, Ilecuansiii u ap.). CeBepo-3anazHas OKOHEYHOCTb MaHTrbLUIAKa AATIEKO
BBICTYIAeT B MOpE U Ha3bIBaeTcs mm-oBoM Tro0-Kaparan.

ITo ocobenHocTsM penbeda koTaoBuHA Kacnuiickoro Mopsi €CTECTBEHHO pa3fieieHa
Ha Tpu yacTtu: CeBepHblid, Cpennuit u FOxubiii Kacninid.

Penved CesepHoro Kacnusi HEOZHOPOAEH, OCOOEHHO B IPEIYyCTHEBOM B3MOPBE.
I'myOuna HapacTtaer mo HampasieHHIO K tory. OT ycThs Ypasa Ha 10ro-3amaj TsHeTcs
VYpanbckas 60po3IMHA — [10JIOr0€, HE3HAYUTEIbHOE IIOHKEHHE JIHA ¢ IiTyonHamu 10 9-11
M, TOrJa KaK B OKpYXKaloLeM pailoHe INyOHMHBbI HE MpeBbIIAIOT 6 M. B riy0oKOBOAHBIX
yacTsax Mopst — Cpennem u FOxxHom Kacrium — Bbiienstores melnb¢), MaTepUKOBBIM CKIIOH,
JTHO KOTJIOBUH, a B KOxxHOM Kacriuu — u moiBoiHBIE XpeOTHI.

B reomopdonorndeckom otHomenun Cpemnuit Kacrmii mpencraBiser co0oid
BIIAJIMHY, TpaHUIE KOTOPOM Ha ceBepe CilyKar MaHIBIIUIAKCKUM, a Ha Iore —
AmnepoHckuii noporu. I'mybokoBoanas yacte Cpeanero Kacnusi, 1o MHEHHIO HEKOTOPBIX
aBTOpOB, SBISIETCA coueTaHueM Tpex BoaauH. Camas riyOokas u3 HuUX — [lepOeHTckas
KOTJIOBHHA C TNIOCKMM, HECKOJIbKO HAaKJIOHEHHBIM Ha F0ro-3ama/i JHOM.

[ennd B paitone lepbenta u JuBuun Hanbonee y30k (10 11 kM), a MaTepuKOBBIi
ckioH Hamboinee kpyr (mo 1°). K rory mens¢d pacmmpsiercs, a MaTepHKOBBIA CKJIOH
CTaHOBHTCS TOJOTMM. B paifoHe AMNIIEpOHCKOro MOJyOoCTpOBAa Ha MIETb(pe HMEIOTCS
TEKTOHUYECKUE MOJHITUS B BUE O0aHOK U ocTpoBoB. Cpenusist rimyouna Cpennero Kacrnus
215 m. bpoBka menbda npuOIM3UTENEHO coBHaaaer ¢ riuyounoi 100 M, a cam menbd
3anumaeT 56% momanu Cpennero Kacrus (ITaxomosa, 3atyunas, 1966).

IOxupni Kacninit ornensercs or Cpeanero Kacnus noaBogHON BO3BBIIIEHHOCTBIO —
ATepoHCKUM Noporom, 46% IUIomaan KOToporo 3aHATo menbdom ¢ rimyounamu g0 100
M. Cpennsis rimyonHa cocrapisier 327 M, MakcuManbHas — 1025 m.

[enpd 3amagHoro moOepexbss K IOTY OT AIMNIIEPOHCKOrO MOJYyOCTpPOBAa HMEET
MHOrOo OaHOK, OCTPOBOB, Tps3€BbIX BYJIKAaHOB. (CaMbIM pPacCUJI€HEHHBIM YYaCTKOM
BOCTOUYHOTO Menbda spisercs mpuuenekeHckuit. K rory ot YenekeHa mpocTUparoTcsi 0-B
OrypunHckuii u 6aHka Yibckoro, ['ps3Hblii BynkaH u Jp. bpoBka mensga morpyxena
rryosxe, yeM B 3anagHoM paione OxHoro Kacrus.

MartepukoBsiii ckiioH B KOxaom Kacrum odeHb KpyT, BOCTOUHBIM CKJIOH Ooiee
TTOJIOTHH, YeM 3aItaIHbIH.

Ouepranus Tiy0okoBOgHOW HO>KHOKACTIMIICKOW BITaJIMHBI W3BWIIMCTHI: HAa CEBEpE
OHa Kak Obl BAAaeTcs MEXAy MOABOIHBIMU XpeOTamu. K 1ory HepoBHOCTH MOCTENEHHO
MCYE3al0T, U Ha OOJNbIIEH YacTH BMAJWHBI THO BhIpoBHEHHOE. FOkHOKacmuiickas BnaanHa
ouepuena riryounoit 800-900 m.

Mexny BHaguHOW W ANIIEPOHCKAM IOPOTOM PACIOJIOKEHBI JIBa HAJABOJHBIX
XpeOTa I0’KHOTO U I0r0-3aMaHOT0 HAMIPaBJIEHUs C OTHOCUTENbHOU BbicoToi 200-250 M.

OcankoobpazoBanne B KacnmiickoM MoOpe NpOHCXOIUT B OYEHb CIOKHBIX
ycioBusax. CoBpeMEHHbIE JOHHBbIE OTJIOKEeHHs Kacnmuiickoro Mopsi MO T€HETHYECKHM
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IMPpU3HAKaM, MCXaHNYCCKOMY U BCIICCTBCHHOMY COCTAaBY CYIICCTBCHHO PA3JIMYAOTCA.

[To MaTepuanaMm psija aBTOPOB, B CEBEPHON YacTH MOPS MPEOOJIATArOIIUM THIIOM
MOPCKHX OTJIOKEHHH SIBISIETCS KPYMHBIA ajJeBpUT. 3/1€Ch OTIArarTCs MPEeHUMYIIECTBEHHO
KPYITHO3EPHUCTBIE OCAJIKH TEPPUTCHHOT'O MPOUCXOXKACHUS: TIECOK U MIUCTBIA MECOK. DTO
o0BsicHsIeTCS TUIIpoIorHueckuM pexumoM CeBepHoro Kacmusi: BeTpOBBIMH TEUEHUSIMHU,
BOJIHEHHEM B YCIIOBUSIX MEJIKOBOJIbS M HE3HAYMTEIIbHBIMU YKJIOHAMHU AHA. TOHKHE OCaJIKu
— WIBl U TIECYAHHUCTBIE WIBI — 3aJIeTaloT B Ypaibckoil Ooposaune (Canmanos, 1968). B
I0r0-3aIaiHOM paiioHe, HaXOAALIEMCs M0/l BO3JECHCTBUEM BOJDKCKOIO CTOKA, OTJIAraroTCs
WIMCTBIE OCAJIKU TEPPUTEHHOTO MTPOUCXOKICHUS.

HCHTpaJ'IBHaH qacCTb CeBepHoro Kacnusa ssisgerca o0jacTbio MMPEUMYIUICCTBCHHO
OHMOreHHOM AKKYMYJIALIUNA. BriHoc OHMOreHHBIX BCIICCTB BOJDKCKHMMH BOJaMH CO34acT
yCl10Bus, 6HaFOHpI/IHTCTByIOHII/Ie KUBHCACATCIIBHOCTH OpPraHu3MOB. Bo mHoOrmx mecrax
HeHTpaHLHOﬁ qaCTu paﬁOHa o6pa3yeT051 KOpKa COBCEM HHOM OeMCHTalluK, Korjga ouras
paKynia HEMCHTUPYCTCA BbIIIaAarOIIMM U3 BOAbI HA THO Kap6OHaTOM KaJib1us.

B Cpemnem Kacrum nHabmromaeTcst 3aKOHOMEpHAsh CMEHA THIIOB OC3JKOB OT
MEJIKOBOJHOI'O 100epexbs 10 0oybmMX M1yOouH. B nmpuOpexHoil yacTu, B 30HE aKTUBHOTO
JIENCTBHSI, THO MOKPBHITO MECKOM C BKIIIOUYEHHEM paKyllld, Tajbku U TpaBus. [lanee mon
BJIMSIHUEM BBIHOCOB PEK MECKH CMEHSIOTCS MECYAHHUCTBIM WIIOM C OTJENIBHBIMHU TMSTHAMHU
Wia, PacloliOKEHHBIMH MPOTHB YCThEB PEK WJIM B MECTax pa3MblBa JIpEeBHUX TMuH. Ha
BocTouyHOM ckjioHe Cpennero Kacmus B OTCYTCTBHE PEYHOrO CTOKa, IO JaHHBIM
N.A.Anexcunoii (1962), H.C.Cxopuskosoii (1962), JI.N.JIeGenera (1962, 1963), rnaBHas
pOIb B 0CAIKOOOPA30BAaHWHU TMPUHAIICKUT KapOOHATaM TMPEUMYILECTBEHHO OWOTEHHOTO
MIPOUCXOXKICHHSL.

B nocnennee necstuneTrie B CBsI3U ¢ OYpHBIM pa3BUTHEM JMATOMOBBIX BOAOPOCIEH,
OCOOCHHO PpHU30CONICHHM KalkapaBuc, B KacmuiickoM MoOpe BCTpEYalOTCS TaKkKe
IMaToMOBbIe OTJIOKeHUsi. OHM OOHapy>KEHbBI B OCHOBHOM B CEBEPO-3alaJHOM YacTH
Cpennero Kacnust u B paitone AnimiepoHcKoro mopora. JIHO ieHTpaibHON TTyOOKOBOAHOM
gyactu Cpemnero u IOxHoro Kacnusi mOKpeITO TOHKMMH wWiamMH. B [0XKHOW wYacTu
Kacnuiickoro Mops, Ha CKJIOHE BOCTOUHOTO MOOEPEKbs, COXPAHSIIOTCS B OOIIEM TaKHUe Ke
IpyHTHI, KaKk ¥ B cpeanedd yactu. Ilo mannemm JI.C. Kynukosoit (1962,1966), nHo no
rnyounbsl 50-70 M TOKpBITO TPYyOO3EpHUCTHIMU KapOOHATHBIMH OCAJKaMH - PaKYIIEYHO-
JOJIMTOBBIM MECKOM C MMPUMECHIO PAKYIIH.

Knumar Kacnuiickoro Mops ompenensiercs ero reorpa@uyeckuM IMOJI0KEHUEM,
atMocdepoi, MUPKYISIUEH, pelbeoM MPHUIIETaloIel CyIIM U TEIUIOBBIM BIUSHUEM BOJI
Mopsi. Bece 310 00ycnoBnuBaer pasnnure KIMMAaTHYECKUX YCIOBUH B pa3HBIX YacTAX MOPS.
CeBepHble U BOCTOYHBIE Oepera HU3MEHHBI U OTKPBITHI JIJIs1 CBOOOJHOTO MPOHUKHOBEHUS
BO3JYIIHBIX MacC C Ce€Bepa U BOCTOKA, 4YTO CO34A€T KOHTUHEHTAJIBHOCTb KJIMMAara
npuieraromux paioHoB mMops. Kmmmar 3amagnoi wactn Cpennero u FOxnoro Kacnus
YMEpEeHHO Terblii. Penbed roro-3amagHoro M 10KHOTO MOOEPEk MU TOPUCT U MOITOMY
CIOCOOCTBYET OOMIIMIO OCAJIKOB; KJIMMAaTHYECKHUE YCIOBHUS MPUOIMKAIOTCS K MOPCKHM
CyOTpOITHKaM.

Betpooii pexum Kacniniickoro Mopst onpeensieTcsi BIMSHUEM OCHOBHBIX IIEHTPOB
atmoctepsl. CormacHo MHoroneTHHUM naHHbIM (Manmarsane, 1959; I'ons u np., 1971), B
CesepnoM Kacrinu BeTep HanpaBIleH ¢ BOCTOYHOW U 3aI1aJTHON CTOPOH.
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Hax ceBepHOil uacTbio MOpS B XOJOAHOE TMOJNYroAue mpeodaaaaroT BeTpPbI
BocTo4yHOI ueTBeptu (50-70%), B Temiaoe — yBeIWYMBAETCS MOBTOPHOCTh BETpa CEBEPO-
3amagHbpIX  HampaBieHud. CpemHsss CKOpPOCTh BeTpa JIOOBIX PyMOOB  COCTaBIISET
npuOIU3UTENHHO 4 Oasia.

B roxHOIl u cpeaHell yacTax Mops Ha (oHE KPYMHOMACIITAOHBIX MPOILIECCOB
HEKOTOPOE BIMSIHUE HA BETPOBOM PEXKUM OKa3bIBAET U MYCCOHHAS LIUPKYJIISAIUS.

VY 3anannoro Oepera Cpennero Kacrmus (Maxaukana, JlepOeHT) pe3Kko BBIPaKEHBI
ceBepo-3ananubie BeTphl. HOkHee, y AMNIIEPOHCKOrO TMOIYyOCTPOBa, MPEeOOIaatoT
CEBEpHBIC, a Ha I0T'€ — BETPhI CEBEPO-BOCTOYHOTO HAIIPABJICHUSI.

Boobme 1o Bcell axkBaTopuu Ccuia BeTpa 3UMOH Oonblie, YeM JIETOM.
[ToBropsiemocTh BeTpa OOJBIION CHJBI, KaK W Ha J000OM MoOpe, MMEET MecCTO Yy
BBIJIAIOIIMXCS B MOpE BBICTYIOB: AmiiepoH, Tro0-Kaparan, Maxaukana. B atux mecrax
MoxeT ObIThb 70 70-90 mTopmoBbIX JHe B roay. CaMbIMU CIIOKOWHBIMH SIBISIOTCS
o0acTH, 3alIMIICHHBIE TOPAaMH: WPAHCKOE M JIareCTaHCKOe MO0Epexbe, TIEe CPETHS
CKOpOCTh BeTpa 3a roj paBHa 2 6ayiam. JIume uHOr1a B X0JI0AHOE MOJIYrOAMe 3/1€Ch 1YIOT
CHIIbHBIC, crienn()UIecKrue CrOHHBIE BETPHI-(PEeHBI, OYeHb Teruible U cyxue. CyTOUHBIA X0
CKOpPOCTH BETpa BBIPAXKEH HE SIPKO, HO B OOILIEM BETphl JHEM CHIiIbHEE, ueM Houblo. Ha
o0EPEkKbAX B TEIUIOE BpEMs Toia HAOIIOJAI0TCS OPHU3BI.

AOCOIIIOTHBIC 3HAYEHUSI U M3MEHEHUs TeMIIepaTypbl BO3/yXa MO BCEM aKBATOPUU
HeOoAMHAKOBBL. OJIHAKO BCIOY HIOJb — CaMbIN TEIUIBIA MECSIII, STHBAPh — CaMbIil XOJIOIHBIM.
OO61elt 0COOEHHOCTHIO BCETO MOPS SIBISIIOTCSL BBHICOKHE JIETHUE TemmepaTypbl: 28-32° Ha
BocToke 1 27-30° na 3anane mops (I'tonb u ap., 1971; Canmanos, 1998).

Knumar ceBepHoil uYacTM Mopsi KOHTHMHEHTalbHbIH. B  sHBape-¢espaine
CpeaHeMecCsiuHas TeMIepaTypa Bo3/1yXa MOHMKAETCs ¢ I0ro-3amnaja Ha CeBepo-BOCTOK OT 1°
y 0-Ba Yeuens 10 10° y ATeipay. B ceBepo-BOCTOUHOM 4acTH MOpsI BO3MOXHBI MOPO3bI 10
— 35°. KOHTHHEHTaIbHOCTh YMEHBIIIAETCS Ha I0r0-3ara/ie.

Cpennsst ronoBasi TemrepaTypa U3MEHsIETCsl ¢ ceBepa Ha 1or oT 8° B Atbipay 10 15-
16° Ha upanckoM Oepery. Uucio nHeit ¢ mopozoM B Areipay 130, B I'oymexpe (Mpan) — 4.

['omoBasi cymMMa ocagkoB HaJl BCEM MOPEM B cpeiHeM cocTasiseT okono 200 mm. Ha
I0)KHOM U IOT0-3alaJHOM Oepery BbINaJaeT 3HAYMTEIhbHOE KOJIMYECTBO OCAJKOB, a Ha
yuactke Jlenkopanb—Ceduapyn ono mnpesbimaer 1000 mm. CaMbIM BIQXHBIM MECTOM Ha
BceM Mope saBisiercs [lexneru (1543 mm).

B ceBepHOIt yacTu MOps OCaJIKu MOYTH PaBHOMEPHO paciipeiesieHsbl o ce3oHaMm. 1o
Mepe JBWKEHHUs Ha Ior Halmoaercss Bce 0ojiee OTUETIMBBINA CE30HHBIN X0J ocankoB. Ha
BOCTOYHOM Oepery HaOmromaercs O4YeHb 3acynuinBoe Jjero. Hampumep, Ha Yenekene
BhInazgaeT Bcero 10% rozoBoit cyMMBbl 0CaKOB, HEOOIBIION B 3TOM paiioHe.

Takol ke ToJ0BOM XOJ 0CaJKOB UMEET MECTO BO BIIAXHBIX paiioHax mops: 50%
TOJI0OBOM CyMMBI BbITIafaeT oceHbto u 30% - 3UMOif; y 1arecTaHCKOTO OOEPekbsi MUHUMYM
0CaJIKOB MPUXOIUTCS Ha BecHY | JieTo — 40%.

HOBCGMeCTHO JOXKAIW BBINMAJAOT 3HAYUTCIIBHO Yallc, Y€M CHEI, JaXXC B ATI)Ipay,
caMoM x0J1i0JJHOM Mecte Ha Kacrniuu, B romy Bcero 27 qHer ¢ TBEpAbIMU OCaIKAMM.

Pacmipenenienre 00MaYHOCTH COBMAAAET C paclpe/ie]ieHHeM OTHOCHTEIbHOM
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BJIQXKHOCTH U OCAJKOB. B CEeBEpHBIX M BOCTOUHBIX pailOHAaX 001auyHOCTH paBHA JeToM 30-
35%, 3umoii — 60, B ocTaibHBIX palioHax cooTBETCTBEHHO — 40 1 80%.

M3-3a He3HAYMTENHHON OOJAYHOCTH B BOCTOYHOW YacTH MOPS yCTaHABIMBACTCS
COJIHEYHOE CHUSHHE OYEHb OOJBIIOW MPOJOKUTEIBHOCTH, KaKOe PEelKo Haliromaercs Ha
iaHere. B cBoro ouepenp, UIMTETFHOCTHIO COJTHEYHOTO CUSIHUSL M HU3KOW OTHOCHTEIBHOM
BIIQXKHOCTBIO OOBSICHSICTCS 3HAUMTENIbHOE ncnapenue — B cpeaaem 1000 MM B ro.

N3yyennem BomHoro ©Oamanca Kacnmiickoro Mopsi 3aHUMaiNCh MHOTHE
uccnenoarend.  [lepBele  (yHIaMEHTalbHBIE  WCCIECAOBAaHHMS  TPOBEICHBI B
['ocynapCTBEHHOM THAPOJIOTHYECKOM MHCTUTYTE 1oJ pykoBojcTBoM b./l. 3aiikoBa B 1940-
1946 rr. ITo3aHee ObLIM yTOUHEHBI 3JIEMEHTHI BOAHOTO OajaHca.

CTOK M 0CaIki COCTaBIISAIOT IPUXOHYIO YaCTh BOAHOTO OajlaHca; MCIApEHUE U CTOK
B 3a1uB Kapa-boras-I'on — pacxonnyto. Boausiii 6ananc Kacniniickoro mopst (B km3).

TeueHuss Ha NpPeayCTHEBOM B3MOpBHE BBI3BIBAIOTCS CTOKOM Boniru, BerpoMm u
Pa3HOCTBbIO OTMETOK YpOBHs B pa3inuuHbix paiioHax CesepHoro Kacnus. B camoit
MEJIKOBOJHON YacTH MPelyCTbeBOr0 B3MOPhs MpeoOIaaloT TOKOBbIE TEUECHHUS, B 30HE OT
Oapa 10 cBaya TIIyOWMH — Jpeido-TpajueHTHbIe TeueHus. Ha cBaysie TiyOMH MpPOXOAUT
rpanuna Cpeanero Kacnus. Boipkckue BoIbl Ha B3MOpPbE JEIATCS HA JIBA OCHOBHBIX
MOTOKA — 3aIa/IHbIA U BOCTOYHBIM.

Crnemyer OTMETHUTB, YTO B CIOXHBIX Mpoleccax (GOpMUPOBAHUS HUPKYISAIAN BOIBI
B Kacnuu Oonbliioe 3HaueHHE HMMEIOT BETpPbl. YCTaHOBJEHO, YTO IPH BETPE CBBILIE 5
0a/u10B HampaBiieHUEe TeueHH B OCHOBHOM 70-80% COOTBETCTBYET HalpaBJIEHHIO BETPa
(T'romb, 1956; Knesnosa, 1966). B 3ToM cMbIciie B TITyOOKOBOJHBIX 9acTSX MOPS TCUCHHUS
CTaOWJIbHBI, CHCTEMa TEUEHUH NOJYMHSCTCS TOCIOJACTBYIOLIEMY BO BpEMEHH U
IIPOCTPAHCTBE AaTMOC(HEPHOMY IEPEHOCY.

B Kacnuiickom Mope s pa3sBUTHsA TEUYEHUM pEIIAKIee 3HAYEHUE HWMEET
MEPHUIUAHHBIN NEPEHOC, NTPUYEM B XOJIOJHOE BpeMs roja — ceBepHbld. COOTBETCTBEHHO
IpeidoBoe TEeYeHUE MMEET H0KHOE HalpaBleHue. B urore cos3nmaercs LUKIOHMYECKAs
LUPKYJSALUS BO Beell TITyOOKOBOJHOM 4acTH MOps, HOJJIepKUBaeMasi 3MMHUM MYCCOHOM.
Bmecre ¢ CEeBEpHBIM IIEPEHOCOM OH CO3JA€T IONEPEUYHYI0 HEPABHOMEPHOCTH BETPA,
yCcUJIMBas BO3AYLIHBIN MOTOK Yy 3amaHOro Oepera u ociabdiisisi — y BOCTOYHOTO.

Takum o0pa3zom, BAOJIb 3amagHOro Oepera TeYeHUE WAET Ha IOT M HaJ CBaJOM
rIIyOUH. ANIIEPOHCKUH MOITYOCTPOB AETUT UIYIIEE C CeBepa TeUeHue Ha jaBe BeTku. OHa
HalpaBJieHa Ha BOCTOK M, CIIMBAsCh C CEBEPHBIM TEUCHHWEM BOJIM3HM BOCTOYHOTO Oepera,
CO3JIaeT 3aMKHYTBIA KPyroBopoT (poTuB 4acoBoil ctpenku) B Cpexanem Kacnum. Jpyras,
TJIaBHAsl BETBb TEUCHWI HampaBiieHa Ha tor a0 Vpana, mamee Ha BOCTOK, 3aTe€M Ha CEBEp
BJI0JIb Oepera, oOpa3yst Takoil xe kpyroBopot B lOxxnom Kacriuu. TedeHune y BOCTOUHOTO
Oepera oTkIoHsAeTcs OT m-oBa Tro0-Kaparam nHa 3amag (3amblkas TakuM 00pa3zom
UPKYJSIUIO B cpenHeil yactu Mmopsi). HeGonpbiiast ero BeTBb NpoHHKaeT B CeBepHBIN
Kacnnii.

TedyeHust B IOKHOM YacTH MOpsi O0pa3yrOT CIaOOBBIPAXKEHHBIH KPYrOBOPOT TIO
yacoBoi ctpenke. [Iporeccrl, dhopmupyronue JeTHIOW TUPKYIAnuio Boj Kacmuiickoro
MOpsl — I0XHBIN TIEPEHOC W JIETHUM MYCCOH, - ciiabee B 2 pa3a, 4eM 3MMOH, a TIOTOMY €€
YCTOWYMBOCTh 3HAYUTEIILHO MEHBIIIE.
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Hnst Kax 101 4acTu Kacnuiickoro Mopst XapaKkTepHbI 0co0BbIe
TUIPOMETEOPOJIOTUYECKHE YCIOBUA. B CBSI3U C 3THUM €CTECTBEHHBIM JeJIEHUEM OOJIBIION
WHTEpEC TMPEACTABISIET BOJOOOMEH 4Yepe3 IOrPpaHUYHBIE CEYEHHUS MEXKIYy CEBEpPHOU U
cpenneld yactamu (0-B YeueHb-T-0B MaHTHINUIAK) U MEXIY CPEIHEH M FOKHOW YacTsAMHU
(AnmepoHckuit mopor).

Kacnmiickoe Mope cuMTaercs OJHUM M3 HECIHOKOWHBIX Mopeu. [Ipm dacTeix u
CWJIBHBIX BETpax BOJHEHHE 32 KOPOTKOE BpeMsi JOCTHraeT IITOpMOBOM cuiibl. HOxkHas
4acTh — CAMO€ CIIOKOMHOE MECTO MOps. AMNIIEPOHCKUI MOpOr U 3anagHas yactb CpeaHero
Kacnust cambie OypHbie. Pa3BuTre BOTHEHHUS 3aBUCUT OT CKOPOCTHU, MPOJOKUTEIBHOCTH U
HampaBlieHHsT BeTpa. Y O€peroB M B CEBEpHOM YacTH MOpPS BOJHEHHWE OTPaHUYCHO
ryOouHoi. J[is pacuera BeTpOBOrO BOJHEHHS NMPUMEHEHA TUIM3AlUs IOJIeH BeTpa Hal
MopeM. BblieneHo miecTe TUIIOB CHUJIBHBIX BETPOB; HaubOosiee BaKHbIE U3 HUX CEBEPO-
3amajHbli, CEBEPHBINA M IOKHBIN; MOBTOPSIEMOCTh IMOJIEH BOJH COOTBeTCTBEHHO 51, 30 u
17%.

[Ipu ceBepo-3amasHOM TUNE HaumOoOJbIlas CHJIA BOJHEHUS HaOmomaeTcs B
AMNIIIEpOHCKOM MOPCKOM paiioHe u B compenenbHoit obmactu Cpennero Kacnus. Ilpu
JKECTOKHUX HITOPMax BBICOTa BOJIHBI 37iech MOxeT aocturath 14 M. Llltopmel Hanbomee
YacCThl OCEHBIO U 3UMOM U PEIKU — BECHOM.

Cpennsis ¥ 10XKHas 4acTHU MOPS 3UMOW HE 3aMep3aroT. 3UMHSS BEpPTHUKaJIbHAs
mupkyssiust B CpenneM Kacnimu nponukaer ao riyoun 200 m. Temneparypa, xkoTtopas
yCcTaHaBIMBAaeTCs K (heBpallio B CIIO€, OXBAUEHHOM KOHBEKIIMEH, HIKE BCErO Y KPOMKH
JbJa, TI€ MPOXOJUT XOJIOAHOE TEUYEHHE, M Ha MEJIKOBOJbSIX BOJIM3U BOCTOYHOIO Oepera.
Paiion, HanOosnee yaaneHHbIi OT 6epera u MeTKOBOIMM, CaMblii TEIUIbIN 3UMOH.

Temmnepatypa Boabl B riyookux ciosx Cpeanero u HOxxnoro Kacnus, mo Hammm
HAOIIOICHHSIM, KOJIEOIeTCsl He3HAUUTENBHO (0T 5 110 7°).

B cpennem 1 10KHOM TITyOOKOBOJIHBIX pallOHaX MOpPS T€YCHUS MEepepacrpeaesstioT
TEIUIO TakKUM 00pa3oM, 4TO TeMIepaTypa MOHMKaeTcs K 3amagHoMy Oepery. Temmeparypa
BOIbI Ha ToBepxHOCTH FOxHOTO Kacnus, mo nanuaeiM bakunckoit MO, B anpene Takas xe,
Kak ¥ Ha noBepxHoctu CeBepHoro Kacnus.

Tak kak ruzpponorndeckoe jero B CeBepHoMm Kacnum HacTymaer paHbllie, YeM B
FOxHOM (COOTBETCTBEHHO MIONB-aBIYCT), B aBI'yCTE OTMEYACTCSI IIOHIKEHUE TEMITePaTyphl
MOBEPXHOCTHOI BOJIBI C ceBepa Ha IO MpUMepHO Ha 3-6°. Jletom BOJIM3M BOCTOYHOIO
6epera Cpennero Kacnus HaOmronaercsi MOHM)KEHHAsT TeMIlepaTypa BOJBI: B CPEIHEM 3a
aBryct B bexname u nopty Axray 19,5 u 20,5° npotus 23 u 24° B U36epre u Maxaukaie.
B neHTpanbHOM paiioHe BoJja Ha TOBEPXHOCTH HECKOJIBKO TEILIEE.

[Tonmwxenne TemmnepaTypsl y O€peroB, BHIUMO, CIEAYET 3a YCTAHOBIEHUEM
AHTULIMKIIOHUYECKONW CUCTEMBbI TEUEHHM, KOT/1a, COMVIACHO TEOPETUYECKOW CXEME TEUCHHI,
B 3aMKHYTOM MOpE HPOMCXOAMT IomepeuHas HUpKymsiunus. B pesynprare ot Oepera k
LEHTPY MOpsl, 3aTeM BEPTUKAJIbHO BHU3, a B HIJKHUX TOPU30HTaX — K Oepery u, HaKoHell, y
Oepera — BEpPTUKAJIbHO BBEPX (T.€. NMPOUCXOMUT MOIBEM BOM). DTUM M OOBICHSAETCA
HaJIU4Me JIETHEH aHOMaJIMM TeMmieparypsl B paioHax beknmama, CeHrepnu, rae
TeMIepaTypa BOJbl B aBrycTe cHIxkaercs 10 10-16°.

C aBrycta B CCBCPHOM paﬁOHC MOpA U C CCHTH6p${ B IOXKHOM HA4YMWHACTCA
OXJIAXKACHUC, HYTO IIpU MMPOAOJLKHUTCIBHOM I[MPOHUKHOBCHHUU TCILUIA BFJ'IY6L BCACT K
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YMCHBIICHUIO pa3HULIbI TCMIICPATYPHI.

BepTtukanpHoe mepeMeninBaHue, CBI3aHHOE C OXJIKICHHEM, OBICTPO OXBATHIBAET
ciori 1o 30-60 M. Ha »sroit rmybune B Kacnuiickom Mope HaXOJIUTCS TEPMOKIMH — CIIOM,
oOmajaromii  OONBIION  BEpTHKAIBHOH  yCTOWYMBOCTBIO, KOTOPBIA  3a/I€p’KUBAcT
MPOABIKEHUE TMepeMenBanus BriayOb. [miaposnoruueckue paspe3bl B KOHIE HOAOpS
OoOHapyXHBarOT roMmoTepMuto 10 riayounsl 30-50 M, clemoBaTenbHO, TMOJHYIO
onHopogHocTh Boja CeBepHod yactu Kacnust M MenKOBOAMK OCTalbHOW 4YacTH MOpS OT
MOBEPXHOCTH JI0 JTHA.

Bropas Bepxusis kacnuiickas BojaHas macca 3anumaetr Cpeanuit u FOxubiid Kacnuit
JI0 TITyOWHBI TPOHUKHOBEHUSI BepTHKaIbHOU kKoHBeKuU (100-200 M). Bennmunna ce30HHBIX
KOJIeOaHM TeMIIepaTypbl YMEHbIIAETCS 10 HyJs. TakuM oOpa3om, B BEpXHEH KacIUHCKON
BOJIHOI Macce HaOJII0JatoTCsl CE30HHBIE M3MEHEHUS TeMIlepaTypbl. B xonoaHoe BpeMs roja
OHAa MOYTH OJAHOPOJHA MO BEPTHKAIU, B Teruioe — Ha riryoune 30-50 M, Kak yxe ykas3aHo,
umeet tepMokiuH. ['myGxe 200 m B Cpennem u 100 m B FOxunoMm Kacnuu nexar Boabl ¢
HEM3MEHHOW OT Ce30Ha K Ce30Hy Temneparypod. OHU 3amoiHS0T COOTBETCTBEHHO
Hepbentckyto u KOXKHOKACTIMIICKYIO BITQIUHBI.

Takum 00pa3oM, BOAOOOMEH MEXIy BIAJMHAMH, BEPTUKAIbHAs KOHBEKIUS U
TypOYJIEHTHBI OOMEH C BBILIENEXKAIIMMU BOJaMHU 3aTpyAHEHbl. Bo BhmaauHax 3aneraror
BOJIbl C OYE€Hb KOHCEPBATUBHBIMU CBOMCTBAMU U IIOHUKCHHBIM COACPKAHUEM KHUCIIOPOAA.

Temnepatypa rnmyounHoi Boasl B Cpeanem Kacnuwm 3,9-5,2°, B FOxnom 5,7-6,3°,
T.€. paBHa NMPUOIU3UTENHLHO TEMIIEPAType TOMOTEPMHOTO CJIOS, JIEKAIIETO BBILIE B MEPHOJ]
HanOOJIBIIIETO PA3BUTHS BEPTUKAIHHOW KOHBEKIMH. B TMociemaHee BpeMsi OTMEUYaeTCs
yIydlIeHHe BEHTWISIUHN TTyOUHHBIX BOJA. DTOT MPOLECC CBA3AaH C YBEIUYEHUEM MPECHOTO
ctoka B Kacnuiickoe mope. ConeHocts Boj CeBepHoro Kacnusi mocTerneHHO CHMKAeTcsl.
3UMOI Ha MENKOBOJBSX IIOTHOCTh BOJbI MO3BOJIAET €M OIyCKaThCs A0 JHA BIIAJIMH.
Temmneparypa 3TUX BOJ HECKOJBKO HHUXKE TEMIIEpaTyphbl BOJI, 3allOJHSIIONINX BITAJIUHBI, a
HACBIIIEHHOCTH KHCIOPOIOM OOIIBIIIE.

Takum  oOpa3zoMm, NIyOMHHBIE BOJHBIE Macchl  (CpelHEKaclnuiickas U
I0)KHOKACIUICKasi) OOHOBIISIOTCS CHHM3Y, @ MX BEpPXHHE CIIOM BBITECHSIOTCS B TOJIILY,
OXBAaYEHHYI0 3UMHEW KOHBEKIMEH U IMOJABEPKEHHYI CE30HHBIM HW3MEHEHMSIM, W
TPaHCPOPMUPYIOTCS B KACTTHMICKYIO TOBEPXHOCTHYIO BOJHYIO Maccy.

3a nocnennue 40 et Temneparypa IiIyOMHHBIX BOJ MMOHKU3MIIACh B cpeaneM Ha 0,1°.
DTO TIOHIKEHWE 3aMETHEee y JHa, Ha TPAHUIIE C TTIOBEPXHOCTHOM BO/IOH, U B [lepOeHTckoi
BIAJMHE OHO OoJble, ueM B HOKHOKACIIHIICKOM.

N3menenue conenoctu Kacnuiickoro Mopst TECHO CBSI3aHO C TUAPOMETEOPOJIOTHEMH,
BOJIHBIM 0alaHCOM M OTHOCHUTEIBbHBIM COJAEP)KaHHEM COJICOOpa3yIoIMX KOMIOHEHTOB B
HeM. Pe3ynbTaThl pacueToB coneBoro Gamanca MOpPS IMOKa3bIBAIOT, YTO CPEIHSS COIEHOCTh
Kacnus 3a 60 ner ocraercst crabunbHOi — 12,82-12,86%. Ilo nurepaTypHbIM JaHHBIM,
pe3koe m3MeHeHHe cosieHocTH B CeBepHoM Kacmmm W B TIpemycThEBBIX 30HAX pEK
3amagHoro mnpuOpexbst Cpeanero u FOxHoro Kacmus npoucxoautr B pes3ynbTaTe
OTIPECHEHHSI ¥ HOCHT CE30HHBII XapakTep.

Bomkckue BOIBI OMPECHSIOT B OCHOBHOM 3amanHyto 4actb CeBepHoro Kacmus, a
BBIHOCHMBIC B MOPE BOCTOYHBIMH PYKaBaMHU — CEBEPO-BOCTOYHYIO 30HY. B toro-zamagHom
HalpaBJIeHUM TEYEHHs] PEYHbIX BOJ omnpecHeHue poxoaut a0 Cpennero Kacmnus. B
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CesepHoM Kacniuu coneHocts cHmxaercs ot 12,5 no 3%o0. Boasl pex Ypan, Tepek, Cynaxk,
Camyp u Kypbpl ompecHSIOT mnpemycTheBble NPOCTPAHCTBA, a B IEPUOA HOJIOBOABS -
MCJIKOBOJHBIC paﬁOHBI Y4aCTKOB CMCIIWBAaHUs.

Conenocts Kacnuiickoro Mopsi U3MEHSIETCSI U B MPOCTPAHCTBEHHOM OTHOILIEHUMU.
OHa BO3pacTaeT ¢ ceBepa Ha K0T W C 3amaja Ha BOCTOK, YTO CBSI3aHO C ONPECHEHHUEM U
ucnapeHueM. MakcUMaibHash COJIEHOCTh OTMEYAETCs B MEIKOBOJHBIX 3aMBax — OyXTax
BOCTOYHOro mobepexbsi — 14-14,15%0 (CemenoB, 1979). B OTKpBHITBIX dYacTsiX MOps
cosieHocth nocturaer 12,80-12,90 %o. C rinyOuHOW cpenHUe BETUYHHBI COJIEHOCTH
Bo3pacTaroT HesHauuTenbHo — 0,02-0,2%0.
B CeBepHom Kacnum 3a mocienHue rofsl COJICHOCTh YMEHBIIWIACH B CPEIHEM Ha
0,3%0, a B OCTaJIbHBIX YacTsIX Mops ee cHkeHue He npesbimaet 0,1 %o (Karynun, coasr.,
1992).

COBPEMEHHBIE HAYYHO-TEOPETUYECKHUE HOoAXOAbI K
N3MEHEHUAIO BOJHOI'O BAJTAHCA U ITPOI'HO3A YPOBHS KACIIUA

H?;BCCTHO, 4TO 4YC€pC€aAOBaHUC BOJHOI'O 6aJIaHCEl, T.C. HUKIIMYHOCTb YPOBHCBOI'O
peKuma Kacnuiickoro MOps, CBOMCTBEHHasA €ro nmpupoac, ABJLICTCA A4 HETO
3aKOHOMCPHOCTBIO.

O konebanmu ypoBHs Kacmms MMEIOTCS JOCTATOYHO OOIIMPHBIE HCTOPUYECKHUE
cBeneHns. [10aTOMy MOYKHO TPEAIONOKHTE, YTO U B MponuioM Ha Kacrnuu Bo3HMKanu He
MEHee JApamMaTh4yecKhe CUTyalluH, 4eM B Hamu JHU. Tak, mo Muenuto JL.H. ['ymunesa
(1980), konebanusi ypoBHsI SIBWJIMCH OJHOM M3 NMPUYUH MCUYE3HOBEHHUS IJIEMEHH Xaszap U
CO3/IaHHOM MM MoOIIHOM umnepuu U T.A. Lukmuunocts ypoBHs Kacnusg v B Hamm aHU
NpUYMHSAET HeMano ymiepba TocynapcTBaM, COTHE TBICSY JIFOJICH, HACEISFOIINX €ro
npubpexbs. [Ipn kaxaol perpeccud M TPAaHCTPECCHHM KOPEHHBIM 00pa3oM H3MEHSETCS
HKOJIOTHYECKasi CTA0MIILHOCTh (POPMHUPOBAHUS OUOIIEHO30B MPUOPEKHON OKPYKHOCTH MODSL,
yCThEBBIE O0JACTH PEK, TO COKpAIlaeTcs, TO YBEIMUYMBAETCS IUIOLIAJb MOpS, MEHSETCS
Tpoduyecknii ero craryc U MH. Ap. [109TOMy NO3HaHHS MPUYHH KOJeOaHHUsT YPOBHS U €T0
HPOTHO3 BCer/ia ObLIM MPEAMETOM HayYHOTO MTOUCKA, CIIOPa CIIEUAIHCTOB.

[To nureparypHbIM HCTOYHMKAM, ¢ 1926 T. ypoBEeHb C NOJOXEHHA — 26 M cral
ObIcTpo maaateh U K 1977 1. noctur otMetku -29,02 M, HO ¢ 1978 1. HEOXKUAAHHO I MHOTHX
CHELMAINCTOB, CTOJb ke ObICTPO MOJHSUICA U K KOHIY 1994 r. noctur ormetku — 26,5 M
abc. BeIcoThl (Mamenos, 1996, 1998). O6mupHas reosoruyeckas, naneoreorpaduyeckas,
apxeosiornyeckasi, ucropuueckas nureparypa no Kacmuio m pesynbraTsl HaOdrOAE€HUH 3a
ypoBHeM Kacrusi Ha ero moOepexbsix IMOKa3bIBAIOT, YTO A MOpS XapakTepHa Lenas
uepapxusi KojiebaHui ypoBHS U KaXKIO€ €ro pealbHOe MOJIOKEHUE — Pe3yNbTaT CI0KEHUs
[eJIOW TaMMbl YPOBHEBBIX PEXKHUMOB, YCHIMBAIOUIMX JHOO OCHaONAIONMX TEHJICHIIUU
MOBE/ICHUS B KaKOW-THOO BPEMEHHOM OTPE30K.

[IpumeuaTenbHO, YTO COBPEMEHHBIM ypoBeHb Kacmmsi He XapakTepeH s €ro
JIPEBHUX COCTOSHUHM, T.K. 3TOT CPOK CYMMAapHas MPOJOJDKUTEIBHOCTh 3MOX BBICOKOTO
cTosiHus OacceiiHa Obuta B 3-4 pasa Ooublie 3mox HU3KUX ypoBHe# (CButom, 1991). Ot0
YCTaHABIIMBAETCS IO JaHHBIM a0COJIOTHOTO JATHPOBAHUS W aHAIHM3Y JPEBHEKACITUHCKHX
otnoxenuid. OnpeneneHre abCOMIOTHOTO BO3pacTa KACHUICKUX OTIOXKEHHH YIIepOTHBIM
METOJI0OM, MTOKA3aJIH, 4TO 3a MOCJIEeAHNE 4 ThIC. JIET pUTMUYHOCTH Bhiemsierca B 200-250 mer,
a uKIMuHOCcTh — B 450-500 ner. CornacHo atuM cBeaenusiM, 200-250 et ypoens Kacnns
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HEYKJIOHHO TnoBblmaercs, a 3arem 200-250 ner — noHmxkaercs. [lBa coceaHMX pUTMA
00pa3yroT OAMH LUKJ, HAYaJI0 U KOHEI KOTOPOro XapaKTepU3yeTcs OYeHb HU3KUM (- 35 M)
YPOBHEM MOpSI.

Haubonee BakHOEe 3HaueHWe nMeeT m3ydeHue ypoBHs Kacrus 3a mocnennue 500
JIET, B TCYCHUE KOTOPBIX HU3KHE M BHICOKHE CTOSIHUSI HEOTHOKPATHO CMEHSUIN JIPYT JIpyTa.

YcraHnoBneHo, 4To ypoBeHb Kacmusi 3aBUCUT OT MHOTUX (pakTOPOB: 00bEMa pEUHOTO
Y IIOJ3€MHOIO CTOKOB; KOJIMYECTBA OC3JKOB Ha aKBaTOPUM M MHCIIAPEHUS C HEE;
OCAJIKOHAKOIUICHUSI W CTENCHH W3MCHEHHUS OTJIOKEHHWH OacceifHa (auareHes); CTPYKTYp
HEOTEKTOHUYECKOW M CEHCMUYECKON aKTHMBHOCTH; penbeda MPUOPEkKHit U T.11. DTO MpsSMbIS
MIPUYHMHBI, HEMOCPEICTBECHHO BIUSIONINE Ha KoeOaHus ypoBHsI MOpsi. OHHU, B CBOIO O4Yepe/ib,
TECHO CBsi3aHbl M OOYCIIOBJIIEHBI JPYTUMHU T'PAHJUOHBIMH MPUPOIHBIMHU  SIBICHHUSIMHU:
aTMOC(hepHOW TUPKYISIIHEH, KIMMATHYECKOW IUKIMYHOCTBIO, COJIHEYHON AKTHBHOCTHIO,
MOJIOKEHHEM pEervoHa B o01eil cucreme MOpOoCTpyKTyp 3TO# Tepputopun EBpasun u ero
HOBEHUIIEH T€0JUHAMUYECKON aKTUBHOCTBIO.

B Hacrosimee Bpems, KpoMe TPHPOIHBIX (DAKTOPOB, PE3KO BO3POCIA POIIh
AQHTPOIIOT€HHBIX, B IEPBYIO OUepe/ib 0€3BO3BPATHOTO U3BSATHS PEYHOTO CTOKA.

XapakTepHO, YTO TOYHO HE YCTAHOBJIEHO, CKOJIb 3HAYUTEIBHO BIMSHUE KaXIOr0 U3
yKka3aHHbIX (PakTopoB. Kak pa3 3TUM 0OCTOSITEIHCTBOM OOBSCHSAETCS OTHO M3 OCHOBHBIX
pa3HOIMIaCHil BO B3IJIsIIaX MCCIeq0BaTeNel Ha MPUYMHBI pe3KuX Konebanui ypoBHs Kacrius
Y IIPOTHO3 €r0 MaJCHUsA.

AHanM3 OrpOMHOTO KOJIMYECTBAa (PaKTHYECKOTO MaTepHana O KoJeOaHWSX YpPOBHS,
peXuMe BIAJAIOIIMX B HETO pek 3a nocieanue 160 et gam oCHOBaHUS MPEAOI0KUTh, YTO
KoneOanue ypoBHs Kacmus BbI3BaHbI HE NPUYMHAMHM MECTHOTO 3HAUEHMs, a KPYIHBIMHU
aTMocgepHbIMU TTporeccaMu. Takke yCTaHOBJIEHO, YTO MPH YCJIOBHUHM BEKOBOW COJIHEYHOU
aKTMBHOCTH YPOBEHb MOpPS MOHIKAeTCs, a MpH OCIa0JIeHUH — IOBBIMIAETCA. 3aMETHOE
BJIMSIHUE T€0JIOTMYECKUX (akTOpOB Ha M3MEHeHue ypoBHsA Kacmusi orpunaercst pazHbIMU
UCCJE/IOBAaTesIMU, OOHapy)KUBIIHME OOJbIIME KOJWYECTBEHHBIE Ppa3IUUMil  MEXKAY
BO3MOXHBIMU ~MaclITadaMHd TEOJIOTUYECKUX BO3JACUCTBUII W BEIUYMHOM PpEabHBIX
THIPOJIOTHYECKUX cOOBITHH. Tak, eciu exeroHble n3MeHeHus ypoBHs Kacnus mpeBbIaioT
10 cMm, TO CKOpOCTh TEKTOHWYECKHX IBIDKCHHH, OMNpeAeTIeHHas 10 JepopMaIiism
OeperoBbIXJIMHUNA, COCTaBJISET €JUHUIBI MHJUIMMETPOB B roj. TOJIIMHA € MOPCKHX
IPA3EBYJKAHUYECKAX OCAJIKOB, OTJIAralOIIMXCsA 3a TOJ, HE INPEBBIIACT HECKOJIBKHUX
MWIJIMMETPOB.

ComocraBiieHre BceX MNpUYMH U (akTopoB KojebaHus ypoBHs Kacrus maer
OCHOBaHME KOHCTaTHPOBATh, YTO IIaBHBIM M JOMUHUPYIOMIUNA (aKTOp HECTaOMIBLHOCTH U
Mmacmtaba u3MeHeHMi ypoBHs Kacmusi — ruapomereoponorndeckue. Ilpu stom  mms
MaJIOAMIUIUTY/AHBIX KOJIEOAHUN pOJIb T€OJIOTMYECKUX M JIp. (DaKTOPOB HE HUCKIIIOYAETCS.
OpHako, B 1I€JIOM, pOJb TEOJOTMYECKUX (DAKTOPOB Ha [JBa TMOpsAIKAa MEHbIIE
ruzipomereoposiorndeckux npuunH (CButou, fHuHa, 1996). XapakTepHbIMU SBISIIOTCA
pE3yIbTAThl UCCIIEA0BAaHUS IPyNIbI cOTpy1HUKOB P.MamenoBa (1996).

CormacHo WX pacueram, COBpEMEHHBbIE W3MEHEHHsI YpoBHs Kacmusi B OCHOBHOM
BBI3BaHBl COOTBETCTBYIOIIMMH W3MEHEHHUSMHU COCTaBJSIFOIIMX BOJHOTO OanaHca U
KOJI€0aHUSIMH PEYHOTO CTOKA, BUUMOTO MCTIapeHUs. BKaapl 3THX COCTaBIISIOMNX BOIHOTO
Oanmanca paBHbl u Omu3ku 40%. [IpoBeAeHHBI MU KOJMYECTBEHHBIN aHATN3 TIOKA3bIBACT,
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YTO B MW3MEHEHMSX YpPOBHS, IOYTH BO Bcex ciydasx 85-90% posn NpUHAUICKUT
THAPOKIMMATHUeCKUM  (hakTopaM. Taroke BBIICHEHO, 4YTO BIHMSHHE AaHTPOIIOT€HHBIX
¢axTopoB Ha ypoBeHb Kacmus mposiBIIsSieTCsl MOCPEICTBOM BOJIOXPAHUIIHIL, 0€3BO3BPATHBIM
U3BATHEM BOJI Ha OpOIICHHUE, MOKPBITHEM IOBEPXHOCTH HedTsAHOHM TuieHkoid u T.1. Ha
obmem (one, MO WX MHEHHIO, POJb AHTPONOTCHHBIX (DAaKTOPOB B M3MEHEHHUSX YPOBHS
Kacrus oniennBaercst B ipeaenax 3-5%.

®daktuyeckuii xoj kosiebanusi ypoBHsi Kacmuiickoro mops 3a mocieanue 160 et
Ipe/CTaBjeH Ha puc. 1.

1840 1860 1880 1900 1920 1940 1960 1980 2000

T'onmer

Puc. 1. Konebanusn ypoens Kacnuiickozo mopsa («Becmunuk Kacnus», 1996, Nel)

HEO®OTEOKUCJISIIOIIUE BAKTEPUM B BOJAE W T'PYHTAX
KACIMAHACKOI'O MOP$I

CornacHo COBpEMEHHBIM JaHHbBIM, OAKTEpUU, OKUCISIONME HEPTh U IMIUPOKUM CIIEKTP
YTJIEBOAOPOAOB HE(TH, paCIPOCTPAHEHBI MOYTH MMOBCEMECTHO U MOTYT OBbITh BBIJCNICHBI U3
JM000M MOJIEBOM, JIECHON NOYBBI M B TOM YHCJIE€ U3 IPYHTOB, BOJbl MOPCKUX M MPECHOBOIHBIX
BOJIOEMOB, TI/le HET HepTU. DTU CBEIEHUS COTJIACYIOTCS C HOBBIMU aHAJIUTUYECKUMHU
JAHHBIMU O XMMHUYECKOM COCTaBE OaKTEepPHANbHBIX, PACTUTEIbHBIX U dKUBOTHBIX KJIETOK, HOO
YIIEBOAOPOABI COJEP)KATCA B HHUX, M OHU HENPEPBIBHO CUHTE3UPYIOTCS PACTEHUSIMH,
Oaxtepusmu. [loaToMy Hanmuuue HePTEOKUCIAIOMUX OakTepuil B BOAE WM B TPYHTax HeE
O3HauyaeT NPUCYTCTBUE HE(PTH MU HEPTENPOAYKTOB M HE MOXKET OBITh KaTerOpUYHBIM
JIOKa3aTeIbcTBOM A(DPEKTUBHOTO pacmaja TaKux cyOcTpaToB. XapakTEpHO €Ile TO, YTO JI0
CHX TOp HE yJIAJIOCh OTMETUTh HAIWYHE B MPHUPOJIE CTPOr0 OOIUTATHBIX HE(PTEOKUCISIOMUX
Oaktepuil. Tem He MeHee, B Ouojerpagauuu HePTH U HEPTENPOAYKTOB POJb
MHUKPOOPTaHU3MOB CUMTACTCS OJHOM W3 TJAaBHBIX B KOMIUIEKCE OMOJIOTHMUECKUX, (HU3UKO-
XUMHUYECKHX (aKTOPOB.

Pe3ynbpTaTbl MHOTOJNIETHUX HWCCIENOBAaHHWM TOKa3aldW, YTO HE(PTECOKUCIHSIONIINE
OakTepuyu BBIIETSIOTCS U3 BCEX 0OPas3IoB BOJBI (TOBEPXHOCTHOWM) M rpyHTOB Kacnmiickoro
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mopst (CanmanoB, 1975). XapakTrepHo, 4TO B OTJIMYME OT CANpOPHUTHBIX OakTepuil,
Ka4eCTBEHHBIN M KOJMYECTBEHHBII COCTaB KOTOPBIX M3MEHSETCS B 3aBUCHMOCTH OT CE30HA
rojia, KOJINYECTBO HE(PTCOKUCIAIOMUX OaKTepuil BapbHpPyeT B OCHOBHOM IO AKBATOPHUSIM
Kacnniickoro mopst. [lo-Bunumomy, B CBSI3M C TeM, 4TO B (hoHE campo(UTOB, YUCICHHOCTh
HE(PTEOKUCIAIONMX BBHITTISAUT 3HAUYUTEFHO MEHBIICH, U TIOITOMY KOJieOaHUsT HEOOIBILIOTO
YHCIIa MOCIIEIHUX 110 Ce30HaM I'ofla BBIPAXKEHO HE TaK 3aMETHO, KaK y canpo(uToB.

B Boge CeBepnoro Kacnusi yicieHHOCTh HE(PTEOKHCIAIOMMX OAKTEpHl BapbUPYeET, B
cpennem, B penenax 100-1000 kir./mi. MakcuMallbHBI OHU B 3allaJIHON U CEBEPO-BOCTOUYHOM,
a MHUHHMAJIbHBI - B IIEHTPAJIbHON yacTsxX. Bpones 3amamgHoro menspa — ot p. Bomru mo
r.Maxaukayipl, BKJOYas ArpaxaHCKuid 3aiuB, ycTbsi pek Tepeka, Cy Jaka, YHCIO
Hepreokucisromux gocruraet g0 2000 xin./miu. Takas ke BelMYMHA OTMEUYaeTcs B
aKBaToOpusX p. Ypaina, B MeNKoBoAbsIX ¢opT-llleBuenko, MaHrbIuIarckoro mn-Ba, y r. Akray,
MMm. CaresiHabika-Yparoka, [lecuanoro.

B nenTpanbsHoOii - rimyookoBogHOM Yactu CeBepHoro Kacmwsi, 0COOCHHO B aKBaTOpUU
VYpanbckoit 60po3AMHBEI YMCI0 HepTeoKucsomux He npesbimaer 100 xi./mi. B rpyHTax
YHCII0 HEPTEOKUCIIONMX OaKTEpUi KOPPEIHPYETCS C TPaHyJIOMETPUYECKOW CTPYKTYpO
OTJIOXEeHUH. MakcuMasnbHas 4YUCIeHHOCTb — 10 20 Thic./T OoTMeueHa B IpyHTax Bouiro-
Kacnmiickoro kanama, y ycTbeB pek. B 30He BomooOMeHa mnopToB Maxaukainsl, (opT
[IIleBueHko, AKTay KOJIMYECTBO HE(YTECOKUCISIIOMMX NpeBbIaeT 40 ThIC./T.

Onpe/ienieHre YUCICHHOCTH HEPTCOKHUCIIAIONMX OAKTEPHil JIETOM, BECHOM M OCEHBIO
MOKa3aJio, YTO Pa3HHUIIA B UX KOJIMYECTBaX BO BpeMEHHU cocTaBisieT He O6osee 15-20%.

3arpsizuenue CesepHoro Kacnust HeThio U HeDTENPOAYKTaMHU, OTMEYAETCSI MHOTUMH
uccnenoparensmu (Karynun, 1985; byxapumun, 1992; [Tonosa, ap., 1992; Hekpaconra, 1992;
WBanoB, 1999 u np.). [lo ux nanseiM, B CeBepnom Kacnuu IIJIK xoHueHTpanuu
He(TenpoAyKTOB BapbupyeT oT 3 — 10 300.

3arpssHenue CeBepHoro Kacmusi cBsi3aHO, B OCHOBHOM, C PEUYHBIM CTOKOM U
MOPCKMMH MECTOPOXKICHUAMHU HePTH. YCUJICHHOE 3arpsi3HEeHue 3/1ech Hadanoch B 70-X TIT.,
KOTJla HaJaJliCh OCBOCHHS, pa3Bellka MECTOPOXKICHUNH MPHOPEKbsI — BOCTOYHOTO U
3amajiHoro, 0co0eHHO ¢ mosBieHueM HedrenpombicioB Kanamkac, Kapxkanbac, TepeH-Y3ek,
Kapaton, Tenrus u ap.

[ToBpIIeHWEe YpOBHS BOJBI MOpPS CIIOCOOCTBYET COKpAIICHHIO PACCTOSHUS IO
OeperoBbIX IMPOMBICIOB; M YacTble BETPbl, BOJHEHMs IPOMBIBAIOT 3alllUTHBIE J1aMOBbI,
3aTaluIMBalOT TPUOPEKHBIE HEPTEPOMBICTBL. KOHIEHTpaIws yriaeBoJOpOOB, MO HAIIUM
naHHbIM, B Boge CeBeproro Kacmust (1983) konebnetcs ot 0,43 no 16 mr/in (BecoBoii MeTon).
B neHTpasnibHOM YacTH ydacTKa KOHLIEHTpalus yrieBOIOPOIOB COCTABIISIET, B cpeanem, 0,11-
0,20 wmr/n. Kak mnpaBwio, MakcHUMalbHas BEIMYMHA CBOWCTBEHHA pPEYHBIM BOJaM U
aKBaTOPUSIM MOPTOB, T'/Ie KOJIMYECTBO HEPTENpoayKToB cocTaiseT 1,46-2,07 u 9,4-10,3 mr/n
COOTBETCTBEHHO.

Hamnune nedptn m HedrenmponykroB B rpyHTax Ceepnoro Kacmust ormedeHo B
OTJIOKEHUSAX TMOPTOB, 3aIMBaX-OyXTaX y TOpPOJIOB U HACEIEHHBIX IYyHKTOB. B HIIOBBIX
OTJIOXKEHUAX YCThEB pEK BHU3yalbHO HE OTMe4aercs Hajauuue HedTenpoaykros. Ilo-
BUJIUMOMY, HEPTh U HE(TENPOIyKTHl BOBJIEKAIOTCS CTOKOM PEK B CaMO MOpE, a TBEpAbII
HAHOC OCEJAeT HENPEPHIBHO M B IIPOLIECCE WHTEHCUBHOW CEIMMEHTAllMM HaKOIUIEHUE
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YIJIEBOIOPOAOB Ha MOBEPXHOCTU I'PYHTA 3aTpyAHEHO. B TO ke BpeMs TBepAblil CTOK peK,
Brazaroumux B CeBepHblil Kacniui, siBisercsi, Kak TOBOPST, IVIABHBIM MOCTaBIIMKOM OOILEro
coJiepKaHusl HePTENPOIYKTOB B BOJIE.

B Cpegnem Kacnuu cpaBautensHo ¢ CeBepHbiM Kacrimem  4HCIEHHOCTh
HE(PTEOKUCIIAIONINX B BOJIC 3HAUUTEIILHO MEHbIIE U B cpeiHeM coctasisier 200-500 ki./mi. B
30HAJIBHOM pAaCHpENE/ICHUH YacTas BCTPEYaeMOCTb W MaKCHUMallbHas YHCJICHHOCTh
XapaKkTepHbI aKBaTOPUsIM, MpUiieraroum K rr. Maxaukana, Kacnuiick, Jlar-orau u JlepOeHr,
rae ona npocturaer no 1000 u Gonee kxi./min. C CpaBHUTEIBLHO BBICOKOW YHCIECHHOCTHIO
HEPTEOKUCIAIONMX OaKTepHuil BeIAEIAETCS BOCTOUHOE mobepexne — 10 20-25 M n3zobar. Taxk,
y beknama, Kapa-bora3z-I'oma, Kapacenrupa, B Ka3zaxckom 3amuMBe KOJUYECTBO
Hedreokucisonmx coctaBisitor 400-600 ki./mi. XapakTepHO, YTO B BOCTOYHOM IIeib(de
ce3oHHas (aykTyanuss HepTeOKUCHAIOUMX He Halmogaerca. B ueHTpanbHONM 4acTu
Cpennero Kacrust uncio HepTEOKHCHISIONMX OaKTEpHl MUHUMAJIbHOE W KOJIEOJETCS OT
equaunbl g0 40-50 kin./min. B 3amagHoM  mienbe MHUHUMAIbHOW  YHUCIEHHOCTHIO
HE(PTCOKUCIAIONMX OTIMYAIOTCS akBaropuum y T. M3bepbama, rae KOHIEHTpanus
YIIeBOAOPOAa B BOJE MOYTH HA TMOPAJOK MEHbBIIE TaKOBOM B CEBEPHBIX U IOKHBIX
conpenenbHbIX yaactkax. O koHneHTpanusx Hedptu B Boge Cpennero Kacnust HET TaHHBIX B
autepatype. Takke OTCYTCTBYIOT CBEACHUSA O KOJIMYECTBE HEPTCOKHUCISAIOMIUX OakTepHil B
rpyHTax Cpeanero Kacnus.

Beiie  ykazaHo 9HCIIEHHOE pacmperelieHne He(TEOKUCHSIoMmUX OakTepuil B
HEKOTOPBIX Y4acTKaxX BOCTOYHOrO mienbda. OrpaHUUMMCS T€M, YTO B JOHHBIX OTJIOXKEHHUAX
BOCTOYHOIO TMIelib(pa CpemHeroaoBas YMCICHHOCTh, 3a HCKIIOYCHHEM MaxauyKaJuHCKOTO
no0Oepekbs, TOpa3l0 BBIIIE, YeM, HApUMEp, B TPYHTAX aHAIOTMYHBIX H300aT 3amaJHOro
menbda. Konmentpauus nHedTenpoaykTOB B BOJE 3amaJHOro Ienbda COCTaBIsSET, B
cpenuem, 0,34-0,44 mr/n, B Boctounom - 0,66-1,34 mr/n. B 3anagHom mienbde 0COOHIKOM
cocraBnsier 10 M uzobara y r. Kacnuiicka, B BoJe KOTOPOro OTMEUYEHa MaKCHUMalbHasl
KOHIIeHTpanus Herenpoayktos st Bcero Cpennero Kacrust - 2,55 mr/m.

Cnenyer NOOYEpKHYTb, 4YTO, €CJIM HET CTAalMOHAPHOTO MCTOYHHMKA IOCTYIUICHUS
He(TEeNpOAYKTOB B TOT WM JApyrol ywactrok Kacnus, TO TpyAHO KOHCTaTUPOBAaTh
HKOJIOTUYECKOE COCTOSIHME aKBaTOPUH, B TOM YHCJIE MOJIOKEHUE TUAPOOMOHTOB B HeM. 60
He(Th ¥ He(PTEenpOIYyKThl, B OCHOBHOM HAXOJATCS B NPUIOBEPXHOCTHBIX CIIOSAX U JIETKO
MIEPEHOCATCS BETPOM, TEYCHUEM B OTIAJICHHBIE OT UCTOYHMKA ITOCTYILUIEHUs! aKBaTOpUU. B 1O
K€ BpeMs CBSI3b HE(QTSHOTO 3arpsi3HEHUS C HACEJIEHHBIMU IYHKTaMM, CTOKaMHU peK, Kak
MOCTOSIHHBIA  (DaKTOp MOCTYIMJIEHHUS YIJIEBOAOPOJOB HE BBbI3BIBAET COMHEHHMA. B sToMm
OTHOLIEHUH MOPCKHE MECTOpPOKJEHUsI He(THU UrparoT ocoOyro poisib B 3arps3HeHun Kacmus
HeQTenpoayKTaMH, 0 YeM OyJeT yKa3aHO HIKE.

Kak ykazano BbllIe, BOpoc HE(TSIHOrO 3arps3HEeHUs Oosiee-MeHee U3ydeH B o0IIeM
cmbicie. KoHKpeTHBIX, OCHOBaHHBIX Ha MJIAHOMEPHO MPOBEIEHHBIX HCCIEIOBAHUSX, TAHHBIX
0 KOJHMYECTBaX HEQPTENPOIAYKTOB, HX OWOJErpajaluy, BecbMa Majlo M HMEIOLIHecs
CIIOHTaHHBIE CBEJICHUS IPOTUBOPEUYHBBI U HELOCTOBEPHBHI.

B ykazanHol paboTe oTMeuaeTcs, 4To HeTEOKHCIsAoNmue Bhaenstorcs umu g0 100
TBIC./MJI, WX OTCYTCTBYIOT TMOJHOCTBIO. IlpmueM, OTCyTcTBHE HE(DTEOKHUCIISIOMIMX
OTMEUAaeTCsl B JIETHEM CE30HE Yy 3alagHOr0 W BOCTOYHOTO MIETh(OB B aKBATOPUSIX
nonepeuHbIx pa3pe3oB — Jlepoent — [lecuansriii, JluBuun — Kenarepnu n Kusizu — bexnam. B
TO € BpeMsl B XaJIHCTaTUKE YUCIIO0 HEPTEOKHUCIoMuUX cocTaiseT 10 Thic./mi. XapakTepHo
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eIie To, 9To BecHoi B ropu3onTtax 50-100, 100-200 rereporpodsl OTCYTCTBYIOT BOBCe. boree
TOT0, 110 UX JAHHBIM, BCTPEUAEMOCTh MUKPOOPIaHU3MOB, OKUcistonux HedTh B Kacnuiickom
Mmope, coctaisieT oT 13,6 (Cesepubiit Kacninit) no 73,6% (Cpenuuii Kacnuii). [Tapagokcom u
B JaHHOM YyTBEPXJCHUU SABISETCS TO, YTO BCTPEYAEMOCTh  HE(TEOKUCISIIOIINX
Mukpooprann3moB B FOxxnom Kacniuu poHo Ha 50% menbiie TakoBbix Cpennero Kacnus.

Benp BceMy Mupy HM3BECTHO, 4TO 3rmories Mopckoil HedTenoObuan ObiBimiero CCCP
Hayanacb uMeHHO ¢ lOkHoro Kacmus, y mopora KOTOpOro pacnojlOK€H IpapoAHuTEb
HedTsiHOM MpoMbIIIeHHOCTH — T. baky. Takke, H1 oquH ydactok Kacrmiickoro Mopst 1o ceit
JIeHb HE HAXOJUTCS KaK C 3amajga, TaKk U C BOCTOKAa B THCKaX MOPCKOH HedTemnoObIYH, B
AKBaTOPUM KOTOPBIX JECATHJICTUSMHU IOCTYMAIOT MUJUIMOHBI KyOOMETPOB CTOYHBIX BOJ
HE()TEXUMIIPOMBIIIJIEHHOCTH U T.1I.

HecootBeTcTBHE B ACHCTBUTEILHOCTH JAHHBIX YKa3aHHBIX aBTOPOB 3aKJIFOUAETCA €IIIe
B TOM, YTO OTHOCHUTEJIbHAS YUCJICHHOCTh HE(PTEOKHCIAIOMUX cocTaBiseT 35-50% ot yucna
reTepoTpOPHBIX MUKPOOPTAaHU3MOB U T.J.

B 3zaxmrouenue cieayer MHOMYEpKHYTh, 4TO 3a Oosiee dem 40-meTHUM mepuon
UCCIIC/IOBAaHHUST HAM HE yJIalIOCh OTMETHTh OTCYTCTBHsI OaKTEpHii, BBIICICHHBIX U3 HE(TH,
npuieM, AaX€ B CTAOUMOHAPHO 3arpsA3HCHHBIX He(l)TI)IO ydaCTKax B BOJAC UYHUCICHHOCTH
HEe(TECOKUCIAIOIUX He mpeBbimaeT 8% wu3 uucna canpodutHbix OakTepuit. Takoil Qaxt
orMeuaetcs u bymenem-Xaccom B KanudopHauiickom 3amuse.

Ilo crenmeHn 3arps3HEHHOCTH HE(PThIO, KOJIMYECTBEHHO-KAYECTBEHHOMY COCTaBY
HepTeokuciomux Oakrepuilt FOxupiii Kacnuit pesko omimuaercss ot CpeaHero u
CesepHoro.

[Ipexxne HEOOXOAMMO TOMYEPKHYTh, UYTO HCXOJS U3 BBHIIMICHU3IIOKEHHON CHUTYyaIlHH,
IOxuei Kacnuii OBITI OCHOBHBIM IIOJIMIOHOM B HAIIMX MCCIIEIOBAHMAX, CBI3aHHBIX C
HE(TSAHBIM €ro 3arpsi3HEHUEM.

bruto ycTtaHOBNIEHO, UTO BEIWYMHA KOHIIEHTpallUd HeQTenmpoaykToB B Boae HOxxHoro
Kacniusi He mocTOsiHHa W BapbUpyeT B OOJBIIMX AHANA30HAX — OT €IWHHUIBI 0 COTHHU
MUJUTUTPaMMOB Ha JUTp. B To ke BpeMs HedTenpoaykThl B 3amagHoM u FOxHOM mienbhax
CTaJM Kak Obl OOBIYHBIMU CYOCTpaTaMH, T.K. ICTOYHUKH WX TMOMNaJaHus B MOpe OOJIbIle, YeM
JIOCTaTOYHO.

OxpyKHBIE aKBAaTOPUHU 0-BOB BaKMHCKOro M AMNIIEPOHCKOIO apXUIIENaroB CIIYXKHIN
MeCTaMHM HaKOIUIEHHs Ma3yTa, TONMUHONW 10 15-20 cM. McTOUHMKM MOCTyIIIeHUus HEPTH U
HEPTENPOAYKTOB B OOJbIIeH YacTW HAXOAWIMCh B cCaMOM Mope (HE YMEHBIIWINCh U B
HacTosuee Bpems). bomble BceX NMpUYMHUIN Bpea — YacThle aBapuu Ha MOPCKUX OYypOBBIX,
HeTexpaHWInIax. bel 0OBIYHBIME SIBJICHUAMHU — U3 OypoBBIX HE(Th BHUIMBAJIACh B MOpE,
T.K. BCE €MKOCTH OBLIM NMEPETONHEHbI U3-32 CUJIbHBIX IITOPMOB, KOr/a He(TeBO3bI-TaHKEpa
HE MOIJIM CYTKaMHM NPUYAIMBATLCA K 3cTakagaM. Takux JOCaaHbIX IPUMEPOB OYEHb MHOIO U
aBapHifHbIEe CIydal — MaccoBble BbIOpOCHI He(TH H3-32 TEXHUYECKUX HEMOJaJ0K M JAp.
IIPUYUH U B HALLY JTHU HE SIBJISIFOTCS] UCKITIOUEHUSMU.

B 3arpsisnenun wHedThio IOxHOTo Kacmusi poigs MHOTOYHCICHHBIX €CTECTBEHHBIX,
UCKYCCTBEHHBIX T'pU(OHOB, TOJBOJHBIX TPSA3EBBIX BYIKAHOB-U3BEPIKEHUH, SBISETCS CBOETO
pona crarmoHapHbIM (hakTopom. B 1986 . B akBaTopuu o-BoB bymna, Jlocs, Csuru-Myrans
(CBuHOIT) Ha OrpOMHOHM IUIOIIAMU JSHCTBYIOIIUX 4-X TpU(POHOB KOJIMYECTBO HEDTH
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cocraBisio 0,940-2,08 mr/n. B Boge Ha paccrosHuu 3,5-4 MWIM OT 3MMLEHTpa TpudoHOB
KOHIEHTpAIUsl YIJIEKUCIIOro ra3a Ha MOpPSAOK IpEBhIIaNa TaKOBOM HOPMaJbHONH MOPCKOM
BoIbI, (henosbl npeBbianu 600-800 ITAK, pH Boxab! Oblia HIbke HOPMBI HA 2,4 TTOKa3aTes.

JlocTaTOYHO  KOHCTaTHpOBaTh, 4YTO AaHTPOIOr€HHOE He(PTsIHOe 3arpsi3HeHue
IPOMCXOIUT U B HACTOSIILIEE BpPEMS H MpobieMa yCYTryoIsieTcsl B CBSI3U C ICKaIauei 1004y,
pa3Benku, TpaHcmopTUpoBku «bompmoit  Kacnuiickoir HepTH» BO BCEX CEKTOpax
[Ipukacnuiickux rocy1apcra.

Heob6xomumo ormetuTh Takxke, uto B HOxkuHom Kacrmuum mmeercs psii y4acTKOB,
KOTOpBIE [0 CTENEHU 3arpsA3HEHHOCTH MMEHYIOTCS «MEPTBBIMU 30HAMH». TaKOBBHIMHU
sBisitoTest akBaropust Hedrsaupix Kamueii, baknnckas, KpacHoBoackas OyXTel B IPHOPEKbs
n-Ba YenekeH. B Bojax yka3aHHBIX Y4aCTKOB KOJMYECTBO HeTH cocTaBiseT 1,26-3,83 mr/m.
B rpynarax Hedrsnpix Kamueit — y I'maBaoro Kopmyca, [Ipuuaina, I'1aBHo#t 3cTakaab! (B10JIb)
KOJIMUYECTBO He(TU cocTaBisieT 10 24 r/Kr, B c1abo 3aMJICHHBIX OTIIOXKEHUSX 0-BoB JKuioro,
n-Ba [Ilmpammaxu ona mocturaer mo 15-20 r/kr, B rpyHrax KpacHoBomackoro 3amusa 1,9
(uentp) — 123 (y mopra) r/kr, y n-Ba YenekeH - 46-57 1/kr.

bakuHckas OyxTa — 3TO HacTosIas «KJajaoBas» HeprenpoaykroB. I'pyHT 3aech
HACHIIIEH HeTernpoAyKTaMHu TIIyOMHOW 3,5-5-7 M. AHamU3bl MOKa3ald, YTO KOJIUYECTBO
HePTENnpoayKTOB B nmoBepXHOCTHOM — 20-25 cM cioe rpyHTa cocraBiser A0 67% oOuiero
Beca. MakcHMalbHOE HACHIIIEHUEe TPYHTa HEPTENPOAYKTaMHU OTMEUYaeTcs 37eCh BIOJb
3aMaJIHOro NpuOpexbs OyXThl U [0 HANPABJIECHUIO K I0r0-BOCTOKY — Yy BBIXOAA B OTKPBITOE
MoOpe cojaepx)aHue HeTENPOAYKTOB B TPYHTaX COKpAIIaeTCs U B CPETHEM COCTABIISIET 66-71
T/KT.

Hacrpienue rpynra Hedrenpoayktamu cBoicTBeHHO U ocTpoBaMm lOxHoro Kacmus,
[Tupcaratckoii Tpsasl, Kapagarckoro yyacrtka, rae KOHIEHTpalus He(TH B MOBEPXHOCTHON
Bosie BapbupyeT B mpeaenax 0,43-1,26 mr/m, a B rpynrax - 0,65-2,3 r/kr (1989 r.). B
BocTtouHoM mmenbde FOxxnoro Kacrust B 60-x u 70-X 1. HEPTSIHOE 3arpsi3HEHUE OTMEYAIIOCh,
kpome KpacHOBOICKOro 3anmBa, B OTpaHMYEHHBIX MEIKOBOIbAX M-Ba YenekeH. OgHako B
Hayane 80-X IT. MPOM30IIJIO MHTEHCHBHOE pacllupeHue apeayna HedresarpszHeHus. Kakx
OTMEYeHO BbIe, JeToM 1983-1986 rr. Ha rnyoune 200 M B rpyHTax OTMEYald Hajludue
Ma3yTa.

Crenyer oTMeTUTh, YTO 3amnajgHoe npudpexbe FOxHoro Kacnust panbiie BOCTOYHOTO
nrenbda MOoABEPKEHO HEPTIHOMY 3arps3HEHH0. MOXKHO JIOIyCKaTh, YTO U MHTEHCHBHOCTH
npoliecca B 3amajHoM Ienbde Obula CpaBHUTENBHO BbIcOKasd. OfHAKO B 3amaJHOM Iienbde
Hanuuue He(Tu U HePTEenpoAyKTOB (BU3yalbHO) B rpyHTax riyoxke 50 M He pUKCHPOBAHO
HaMM. B TO ke Bpems B BocTOYHOM IIenb(de, Kak yka3zaHO, He(Th paclpocTpaHeHa
3HAYUTENIbHO LIMpEe M MPOHUKIA B Oojee IiyOMHHBbIE 30HBL. XapaKTepHO, YyTo o0a menbda
SBJISIIOTCSL TIOJIOTMMU M M300aThl PAcIONIOKEHbl MOYTH HAa OJMHAKOBBIX PACCTOSHHUSAX OT
MaTepHKa.

B 30onansHOM pacnpeneneHi HepTENpOAYKTOB B BOJIE 3alaHOrO 1eib(a CHIKEHNE
UX KOHIIeHTpauuu Ha 25-40% ormedaeTcst B npuOpexpsax bsumoBanckoro ywactka. FOxnee
€ro - B aKBaTOPUSAX NMPUKYPUHCKOIO paiioHa KOHIIEHTpalus HeTHU B BOJE CHOBA BO3PACTAET U
cocrasisier 0,46—1,23 mr/n. Oxnee Kypunckoit Kockl koHIeHTparusi HeTENpOIyKTOB B
Boge cocraBmsger 0,09-0,11 wmr/m, a B y3koi momoce — g0 10 m wm300ar bosbmoro
Kb13putarauckoro 3anuBa, JIeHKopaHb-ACTapUHCKOIO pa3pe30B CPEIHss KOHLIEHTpaLUs yriie-
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BOI0posioB HedrsiHOrO mpoucxoxaenus cocrasimser 0,30-0,41 wmr/n. Hanwuwe HedTH B
IpyHTax OTMEYaeTcs B MpUOOITHOI mosioce Oepera.

B pacnpenenenun Hedreokucsromux Oakrepuil B Kacnuiickom Mope TpyJIHO OTAATh
IPEANOYTeHUE KOHKPETHOMY (akTopy, T.K. Ha OJHHUX YYacTKaX HX KOJMYECTBO
KOPPENUpPYeTCsi C HAJIMYHMEM JIETKO-MHHEPATU3yeMbIX CyOCTpaToB, Ha JPYruxX y4yacTKax -
BBICOKO YHCIICHHOCTBIO U 00IIeH Maccoil MUKPO(hIOpHI, (PaKTOPOM CE30HA U T.1I.

[IpyueM, OTMEYEHHbIE B OJHOM pErHOHE B3aUMOCBS3U MEXKIY YHCICHHOCTBIO
HEPTEOKUCIAIONMX U TPOPUUECKHM CTaTyCOM, TEPMHUECKUM PEKHMOM, B IPYrOM PETHOHE
MajJo OKa3bIBaeT BIIMSIHUE Ha MOMYJISAUUN ¥ (H3HOJIOTHYECKYI0 AKTHBHOCTH KYJIBTYP-
0akTepuoLeHO3bl. B TO e BpeMs B MaKCHMAJIbHO 3arps3HEHHBIX HE(THIO ydacTKax
YHUCIICHHOCTh PACTyIIMX B HedTH OakTepuil BO BCEX CE30HAX OCTACTCS MaKCHMAlbHOH. B
9TOM OTHOIIEHUH 00JI€e€e ITOKa3aTeIbHEI PE3YIbTATBI MHOT OJICTHUX I/ICCJICI[OBaHI/Iﬁ B 3a11aJHOM
menbde FOxuoro Kacnust (Tadu. 1).

Tabauya 1. YncneHHOCTh HEPTCOKUCIAIOMUX OaKTepHid (THIC./MJI) M KOHIICHTPALUS
HedrenpoaykToB (Mr/i) B Bojae 3anaaHoro menbda FOxHoro Kacnust (JieTHU# ce30H)

Paspes Hedrenpoaykrbl glaelzlr);epo:;cnﬂmmne
1971 1979 1998 1971 1979 1998

bakunckas Oyxrta 43,6 67,1 44,3 20 20 20
M.IIIuxoBa 4.2 6,8 7,3 10 10 10
AJATEI 0,9 1,3 1,8 1 1 1

| Bsanosan 0,3 0,9 1,3 0,3 0,4 0,6
Yerbe pexu Kypsr 4,6 1,8 1,23 20 20 20
Hedrsapie Kamuu 18,4 23,2 11,4 2 2 20

MakcumanbHOe KONMHYeCTBO HepTeokucisomux Oakrepuit - 20 ThIC./MJ BOABI B
3arnagHoM Ienb(pe OTMEYEHO JIMIIb B TPeX 30HaX - B bakumHCKkoi OyXTe, B aKBaTOPHUSX,
npuseraromux K ycreto p. Kypel u Hedraueix Kamuei.

B BocToyHOM 1mIE€nB(E MAKCUMYM YHMCIEHHOCTH HEPTEOKUCISIONUX OTMEYaeTcsl B
BBIIIICYKA3aHHBIX HE(PTHIO 3arps3HEHHBIX ydacTkax - 1o 15-20 Teic./miu. B xamucratuke
FOxnoro Kacnius ux unciaennocts He npesbimaet 70-100/mi.

XapakTepHo, 4TO lokHee I-Ba YenekeH-Okapema, B 30HE IOTPAaHUYHBIX BOJ
Typkmenucrtana ¢ MNP yncneHHOCTh HEPTEOKUCTAIONUX U FeTepOoTPOPHBIX OakTepuii B 5-7
pa3 Oousblie TakoBBIX akBaTopuil OrypumHck-Kaparenbckoro paspesa, pacrosioXeHHOTO
cesepHee ['acan-Kynu.
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Becpma cBoeoOpa3zHO pa3BUTHE HEPTEOKUCISIOMUX OAKTEPHA B IPUCYTCTBUH CHIPOH
HEe(TU PA3IUYHBIX MECTOPOXKJICHUMN, T.e. YHCICHHOCTh U AKTUBHOCTH HE(TEOKUCISIOIINX
3aBHCHUT TPEXKJIE BCETO, OT XapaKTepa NPUMEHIEMOro OpraHndeckoro cyocrpara-aedru. Taxk,
B OUEPEIHBIX HCCIEIOBAHUSAX [0 BBIICICHUIO HEPTEOKHUCISIOMUX OBLTM MPUMEHEHBI B
OJIMHAKOBBIX KOHIIEHTPALMSAX W MISHTHYHBIX YCIOBHSAX cCbhipas HegTh Kapauyxypckoro,
bunaragunckoro (Azep6aiimkan) u Tenru3-Manrsimniakckoro (Kazaxcran) MecTopoxaeHUN.

He BpaBasicb B moapoOHOCTH, OTMETHM, YTO B OMNBITax ¢ He(pThi0 TEHTru3cKoro
MECTOPOXKACHHUS OUYCHb CJIA0BIA pOCT ObLT OTMEUeH B 7 cityvasx u3 17-tu B Teuenue 30 CyToK,
TOTAa KaKk B NPUCYTCTBUU HE(TH IPYTUX MECTOPOXKAECHUH pocT HaOMIOJaIcs BO BCEX
noceBax. JlanpHeiiliee Mpo o KEeHHE OIbITa M0Ka3alio, YTO MOIHAs dTUMHUHAIMs TeHru3ckoi
HepTn mpousomnuia Ha 17-19 cyrok mozxke. [loaTomy mnpu OmNpeAereHWH YHCICHHOCTH
HE(TECOKUCIIAIOMNX B BOJE, B IPYHTaX-MOYBaX, CIEAyeT UMETh B BHUJIy XapaKTEPUCTUKY
npuMeHsiemMoil HedTH. Takke I HCOBITAaHUS WHAWBUIAYAIBHBIX HE(TENpOIyKTOB
HeOecCIoNe3HO BBIJCIUTh MTAMM-KYJIbTYpPYy CHayaia Ha Cbpoil HeTH, HOO YyCTaHOBJIEHO, YTO
celpas He(Th Oosiee yHUBEpcalbHa 110 COCTaBY M CPABHUTEIBHO MEHEE TOKCHYHA, YEM
OT/ENIbHBIC TIOJIUIUKINYECKUE €€ KOMITOHEHTHI.

B nponecce paGoThl ¢ YHUCTHIMH KyJIbTypaMd HamH ObUIM NMPUMEHEHBI Pa3IUyHbIC
HEPTETPOIYKTHI - COJISIPOBOE, MAIIMHHOE Maclia, KEPOCHH, OCH3UH Pa3IMYHON OKTAHHOCTBIO,
apoMaTH4ecKuil yriaeBonopod, napadusa u ap. [lo cpaBHEHHIO ¢ TEPEYUCIEHHBIMH, JY4IIE
BCEX ObUT UCIOJIb30BAaH OAKTEPUSIMH - TeKCa/ieKaH. ¥ MECTHO HAIIOMHUTh O MHOTOYHUCIICHHBIX
VTBEPKACHUSX, VYKA3bIBAIOIIMX HA JOCTYIMHOCTb MHKPOOMOJIOTHYECKOMY BO3ICHCTBHIO
anudaTuyecKux yrieBoJA0pPOIOB.

Jnist onpeneneHusi YUCICHHOCTH HEPTEOKUCIIONINX OaKTepuid, BBIACICHUS U3 YHCIIa
JTOMHUHHUPYIOIMUX (POPM YHCTHIX KYIbTYp-IITAMMOB, B aBrycTe 1998 roga B paiione pazpeszoB
bsunoBan-yctee Kyppl OblTIO mpoBeneHO crenuanbHoe uccienoanue. [Ipu atom o6pasibl
MIOBEPXHOCTHOW BOJIbI U TPYHTa ObUIM coOpaHbl Ha 15 ctanuuax ¢ rmyounamu ot 10 1o 700 m.
Kak BUIHO M3 TaOnUIbI, KOJIUYECTBO HEDTEOKUCISIOMMX OaKTepUil COCTaBIISIET B TPYHTaX
20 000 xn./r, a B Bome 1000 ku./mn. XapakrepHo, yto rpyHT 10 M u 250-300 M mzobar
CoJIep’KaT OJUHAKOBYIO YHUCJIEHHOCTb HE(TEOKUCIHSIOMINX, MPU PA3HOCTH TEMIEpPaTyphl
6onee 12-30°C u apyrux QPuU3NYEecCKUX OCOOCHHOCTEH OTiIOkeHHs. B To ke Bpems Mo
CTPYKTyp€ TPYHT YKa3aHHBIX CTaHIMI OTIMYaeTcs APYr OT JApyra — HEpBBIH COCTOSIT U3
IUIOTHOM TJMHBL, a BTOPOM-U3 Msrkoro wna. IlpumedarenbHO, 4YTO YHCIEHHOCTH
canpo@UTHBIX OakTepuii B TpyHTax cTaHiui 3,14 u 15 Toke okaszanach MOYTH OJJUHAKOBOU —
211, 194 u 190 TBIC./T COOTBETCTBEHHO. B MOBEPXHOCTHOM BOJE KOIUYECTBO CAIPO(UTOB CT.
3-4 coctasisao 1200-1320, Toraa xak B Boze cT. 14-15 - ne 6omee 200 ki1./MiI.

B mopdonornueckom coctaBe canpo(UTHBIX OaKkTepHil OTMEUaeTcsl CyIIeCTBEHHas
pasHHIIa: B MEJKOBOJHBIX 30HAX IMPOLEHT CHOPOBBIX (opMm OakTepuii B TpyHTax He
npeBbImaeT 25% BBIPOCHTUX KOJIOHUH, a B TITyOOKOBOJHBIX 30HAX ATOT MOKa3aTelb TOpas3/o
Belllle — 56-63%. IlpupaBHUBaHWE TMOMYJISALUU BETETATUBHBIX (OPM TeTepOTPOPHBIX
OakTepuil TIIyOOKOBOJHBIX YYaCTKOB K TaKOBBIM IMPHUOPEKHBIM 30HaM CBHUJIETEILCTBYET O
HAJIMYUU B JIOCTATOYHOM KOJIMYECTBE OPraHMYECKOTO BEIECTBa B IPYHTaX IIyOOKOBOJHBIX
akBaropuil 3amagHoro menbda KOxxHoro Kacnus. bBonee toro, 3aech oTmedaercs Hanuuue
CBOETO pOJa TOJOXHUTEIbHONH KOPPEeIALMU MEXAY UHCIEHHOCThIO CanpoUTHBIX U
HeTeokucHIrONMX  OakTepuil. DTO  TOATBEPXKIAETCA eme U MOP(HOIOTHIECKOM
0COOEHHOCTBIO BBIPOCIIUX KYJBTYpP Canpo(UTOB, T.€ BHICOKUN MPOLEHT CIIOPOHOCHBIX (hopM
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JaeT OCHOBAaHME IIOJNaraTb O IIIYOOKOM pacnaje OpPraHUKH, HECMOTPS Ha IOHUKEHHOE
TEMIIEpaTypHOE yCJIOBHE OHOTOIIA.

Takum 00pa3oM, ¢ ULENbIO BBIICICHUS YUCTBIX KYJIbTYp HE(PTCOKUCIAIONUX U
UCIIBITAaHKS WX aKTUBHOCTU Ha ChIpOi HeTH ObLT BHIOpAH palioH MOpsI He citydaitHo. [laHHast
AKBAaTOPHS XapaKTEPU3YeTCs TEM, YTO C IOra Crojla aKTUBHO MPOHHMKAET IOTOK BOJIbI
NPUKYPUHCKOTO paiioHa, ¢ ceBepo-3amnana-Boaa FOHOro ArminepoHa — MEJIKOBOHBIX 30H O-
BOB bakmHCKOTO apxuirieiara, CpaBHUTCIILHO OGOFaH.[eHHBIe AJUIOXTOHHBIMH OPraHN4YCCKUMU
cyOcTparaMu | T.1.

Boigenenue 4MCTBIX KyJIbTYp HEPTEOKHCISIOMUX ObUIO MPOBEIEHO U3 IOCEBOB,
MyTeM TiepeceBa u3 MPoOUPOK, B KOTOPBIX OTMeUascs 00Jiee MHTEHCUBHBIA POCT OakTepwii U
pacnag HedTH Ha TBepayio cpeay MIIA. M3 BeipocmX KOJOHUH ISl HajdbHEWIeld padoTh
OTOMpaIUCh JOMUHUPYIOLIUE OTHCJIbHbIE KYJIbTYpbl U H30JIMPOBAINCH HA KOCSKaX.
TaxkoBbIMH OKa3anuck 53 KyabTypbl: 38 U3 00pa3noB Bojbl U 15 u3 rpyHToB. OCHOBHas Macca
ux (93-95%) cocrosiia W3 TANIOYKOBUAHBIX, CPEAM KOTOPBIX IOJIBWXKHBIE (OpPMBI He
npesbianu 8%, a o rpamMmy - 75-80% oxazaiauch rpaMOTPULIATEIbHBIMU.

IIpumeuarenbHOo, uTO Hambolee MHOTOYUCIEHHBIMM M YCIOBHO-aKTHBHBIMU
OKa3aJIMCh WITAMMBI-KYJIBTYPbI «BOJHOM» MUKpo(aopsl — 38 (71,7%), uem OakTepuu rpyHTa
— 15 (28,3%). B 10 xe Bpems oOliee YMCIO MUKPOOPTaHU3MOB B 1 MIJI BOABI B COTHH-THICSY
pa3 MeHbuie, yeM B 1 r HarypampHOoro rpyHta. IloaTOMy, cyAss MO 4YHCIEHHOCTU
HE(PTEOKUCIIAIONMX,  MOXHO  JIONyCKaTh,  4YTO  HOTEHIMadbHas  BO3MOXKHOCTb
YIIIEBOAOPOAOKUCIISIONNX MHUKPOOPTaHU3MOB BOJHOM MAacChl, OCOOCHHO 3B(OTHYECKOTO
rOpPU30HTa HAMHOTO BbIlIE, YeM rpyHTa. Cienyer OTMETUTh, YTO ONpPEJeSICHHEe aKTHUBHOCTU
He(TEYTrIeBOJOPOIOKUCISIONINX MUKPOOPIaHU3MOB MPOBOJAATCA IO Pa3jIM4HON cXeme: B
OJTHUX CJIydasxX IPUMEHSETCS acCOLMaTHBHAs KyJIbTypa, B JPYIrHX-MOHOKYJbTYPA;
BbIOpaHHasi KyJbTypa HUCHBITHIBAETCS Ha Pa3jMYHbIX KOMIIOHEHTax HePTH u T.A4. OgHUM
CIIOBOM, Li€lb M 33Ja4M HCCIENOBATENsd ONpEIENsAeT XapaKTep HSKCIEpUMEHTa-onblTa. B
JTAHHOM cJy4yae Mbl UCXOJMIIN U3 Toro (akta, yto B Kacnuiickoe Mope B OCHOBHOM I1ONIa/1a€T
celpag HepTb. C 3TOH ke wenbio Bce 53 KyIbTyphI-IITAMMBl ObUIM MCIBITaHBl MpPU
KoHIeHTpauuu ceipoii Kapauyxypckoir Heptn B kxonmyectse 1020, 2040 u 3100 mr/n B
teuerne 30 cyTok (Tabdmn.2).

Tabnuya 2. YncneHHOCTh He(DTEOKUCISIIONIMX OaKTepUil B TPYHTAX U TOBEPXHOCTHOTO
CcJI0sl BOJIBI B paiioHe ycTheB KypuHckoro u bsnaoBanckoro pa3pes3os (aBryct, 1998 r.)

I'pynTt Bona
Ne crapumm | Tayonna B M Temnepa- | Hedreokuca. | Temnepa- | Hedreoxuc.
Typa, C°  [6aKT. KiIL/T Typa. C°  |[6aKT. KI./MJI
3 10 19,3 20000 26,5 1000
4 25 14,2 20000 27,0 1000
6 50 11,2 20000 27,0 1000
9 100 8,4 20000 27,3 1000
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10 150 7,5 20000 26,7 . 1000
12 200 7,3 10000 26,8 100
14 250 7,2 20000 26,2 100
15 300 6,7 20000 26,4 100
19 350 6,5 10000 26,7 100
20 400 6,3 10000 25,8 100
25 450 6,3 10000 26,3 100
30 500 6,1 1000 26,2 1000
31 600 6,0 1000 26,1 100
32 650 6,0 1000 26,2 1000
33 700 6,0 1000 26,4 100

Tabnuya 3. Munepanu3anus CeIpoii HeTH aKTHBHBIMH KYJIBTYpaMH, BBIICICHHBIMH
13 TPYHTA U BOJBI

NN BHecena Hedrb B | Ocrarok He bri B Hcnoas3.
HeTb, B | KOHTpOJE, B Heprs, B | % PH

KYJABTYPBIL | mr/a Mr/a ONbITAX, ML/ M/

3 1020 680 60 620 91 6,7
2040 1404 780 624 444 | 6
3100 1446 1440 6 0,4 6,71

7 1020 675 63 612 90,6 |6,87
2040 1396 812 584 41 61
3100 1400 1436 4 0,2 6,75

26 1020 683' 55 628 92 6,7
2040 1393 493 900 65 6,63
3100 1481 815 666 45 6,6

37 1020 596 53 543 91 6,87
2040 1401 811 590 42 6,71
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3100 1450 841 609 42 6,65
41 1020 700 44 656 94 6,68
2040 1486 367 1119 75,3 |6,55
3100 1466 763 703 48 6,53
44 1020 700 88 612 87 6,8
2040 1500 1490 10 0,6 6,8
3100 1470 1466 4 0,2 6,9
50 1020 694 79 615 88 6,9
2040 1425 1417 8 0,5 6,9
3100 1500 1497 3 0,2 6,9
52 1020 711 82 629 88 6,9
2040 1433 1421 12 0,8 6,9
3100 1491 1489 2 0,1 6,9

Kak BumHO U3 Tabmunpsl 3, 45 KyapTyp U3 53-X pOCiM IpU KOHIEHTpanuu HeTH B
1020 mr/n (85%). CpaBHUTEJIBHO aKTUBHBINA POCT KyJIbTYphl B KoudecTBe HepTH B 2040 Mr/n
OBLIT OTMEUYEH B 5-TH Cllyyasix, a MpH KoHUeHTpauuu — B 3100 mr/n pocnu Bcero 3 mramma.
XapakTepHo, YTO U3 5 MTaMMOB, pacTyumx npu 2040 mr/i, 4 oka3aluch BBIACICHHBIMU U3
BOJBI, a MoOcjienHue 3, Kak Haubojee aKTUBHbIE, TaKXKe OKa3aJUCh IPEACTaBUTEISIMU
OakTepuoruiankToHa. [IpuMedarenbHo, yTO MHUHepanu3auus HedTu B koHueHTparmu 1020
Mmr/n pocturaer 10 94%, a mpum yaBoenmm ee, B cpemaHeMm - 50-55%. Bomee Toro, mpu
KoHIeHTpauuu HepTr 3100 MI/i1 cpaBHUTEIBHO aKTUBHBIMH U3 53-X BBIIENEHHBIX U3 HEPTH
OaxTepuii okazanuce mramMmsl 26,37 u 41, KoTopble MUHEpaIN30BaJInu cyocTpat Ha 42-48%.

Crnenyer elie pa3 NOIYEPKHYTh, YTO UMEIOTCS AOCTATOUYHbIE JaHHbIE 00 OTCYTCTBUU
CpeaM eCTeCTBEHHOW MHUKPO(IOPbl OOJUTaTHBIX HE(PTEOKUCISAIOMNX, 33 HCKIIOYEHUEM
OTpaHMYEHHOM TPYMIbl MeTaHOTPO(MHbIX OakTepuil. [lo3TOMy MOXHO NPEANONOKHUTH, YTO
UHTEHCUBHas Ouojerpagauuss HepTH U HEPTENPOAYKTOB HJET, IEpPBBIM JIOJITOM, B
ONTUMAJIBHBIX TEMIIEpaTYPHBIX, Ta30BbIX, COJEBbIX PEKHUMaX U Je(QULIUTE JIETKOJOCTYITHOTO
JHepreTuueckoro  cyocrpara. Hamm  ycTaHoBiIe€HO, YTO  aKTHUBHBIE  IITaMMBbI
HEe(PTEOKUCIAIOMUX OakTepuil NpU HATUYUM B cpele HEPTH, YIJIEBOJOB U IENTOHA
OPENOYUTAIOT TOCIEHUE CyOCTpaThl U MHHEpaau3alus He(TH OTOABHUraeTcs Ha BTOPOU
miaH. Mcxons w3 yka3zaHHoro (akrta, MOXKHO TojlaraTthb, 4YTO HAKOIUIGHHE HeTH,
HEPTENPOAYKTOB B TPyHTax OyXT-3aJMBOB, MOPTOB, MOPCKUX HE(TEINPOMBICIOB U [p.
y4JacTKax MpOMCXOIUT He 0e3 BIMSAHUSA 3TOro (pakTopa.

B To xe BpeMs B oOmeM OHOIOTHYECKOM IUKJIE Ouojmerpanud HEPTH U
HEe(TENPOAYKTOB OCHOBHAaS pOJb MNPUHAMISKAT MuKpodiope. I[loatomy MOXHO
MPEINONIOKUTh, YTO 3a JOJTHE TOAbl WHTEHCTUBHOTO 3arps3HeHus Kacmnus HMMEHHO
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0aKTEepHUOIUIAHKTOH B HEM CYMEJ MHHEpaIM30BaTh TPYAHOM3MEPUMBIE MAacChl aJLIOXTOHA.
OpHako TakXe Helb3s 3a0bITh O TOM, YTO IPHUPOJHAsl CONPOTHBIIAEMOCTh 3KOCHCTEMBI
Kacnust He 6e3 mpenenbHa.

AKTPOIIOT'EHHOE 3BTPO®PUPOBAHUE MU EI'O 29KOJOI'NMYECKOE
MOCJIEJICTBUE B KACIIMACKOE MOPE

Crnenyer NOQYEpPKHYTh, YTO TPYAHO HAUTH OTKPBITHIM BOJOEM, KOTOPBINM HE ITOABEPICs
OBl aHTPOIIOT€HHBIM BO3AECUCTBUSIM. AHTPONOIEHHBI IPECCUHI HA AKOCUCTEMY BOJIOEMOB
BbI3bIBAET MHOTONPOGMIBHBIA IpoLecc: B OJHUX CilydasxX MOJaBisieT pa3BUTHE (ayHBbI-
¢dyopbl, B Opyrux, BBI3BIBAS CYKIECCUU, OH CIIOCOOCTBYET OYpPHOMY pa3BUTHIO Kak
IpocTeHIUX aBTOTPO(OB, Tak M rerepoTpodoB M T.A. B m060M cBoeM NposBICHUM OH
U3MEHSeT CTaOMIbHOCTD (PYHKIIMOHUPOBAHUS SKOCHCTEMBI BOJIOEMA.

AHTpONOreHHOMY 3BTPO(UPOBAHUIO OKEAHOB, MOpEH, 03€p, BOJOXPAHMIIUIL U PEK
MOCBAIICHB MHOTOYNCIICHHBIE UCCIIEOBAHUSA. YYaCTh aHTPOIIOTCHHOTO ABTPOPHUPOBAHUS HE
muHoBasia 1 Kacnuiickoe Mmope. HecMmoTps Ha To, uro Kacnuiickoe Mope SBISETCSI OHUM U3
CHJIPHO W JIaBHO TOJBEPKCHHBIM MHOTONPO(MUIBHBIM aHTPOIIOTEHHBIM BO3JCHCTBUSAM
BOJIOEMOM, AHTPOINOT€HHOMY 3BTPO(MUPOBAHHIO B HEM U CBS3aHHBIX C HUM BOIPOCaM HE
YZAEIEHO AOJKHOE BHUMAHUE.

B npenpinymux pasnenax MMEHOTCsS CBeJEHHMsS O 3arps3HeHun Kacnuiickoro mMops B
oOuiem 1utane. B To ke Bpems BIIMSHUE U MOCIIEICTBUS KOMILJIEKCA aNIOXTOHHOIO BEILECTBA,
IOCTYNAIOLIET0 B MOpPE, OCTAeTCs B JOCTATOYHOM CTENEHM HE M3yd4eHHbIM. OnHako He
BbI3bIBAET COMHEHME TO, YTO MHTEHCHUBHOE 3arps3HEHHE BOAOCOOPHOW IUIOLIAJM U CaMOIo
Mops 3a nocienHue 50 jeT B KOpHE M3MEHWIO HKOJOTMYecKyr craOuibHOCTh Kacnus u
pa3BUTHE B HEM OHOTHI.

OBTpodUpOBaHME BOJOEMA IIPEXKAE BbI3BIBACTCS OMOr€HHBIMU 3JEMEHTaMH U
OpPraHMYeCKHM BEIIECTBOM HECTOMKOro xapakrepa. Taikke B pe3yiabTare OHOJerpagauu
moboro mosuttoraHta B Kacmuu, BOAHBIE Macchl W JOHHBIE OTJIOKEHHsSI 00OTralarTcs
NPOAYKTaMHU METa0oJM3Ma U B JAJIbHEWUIIEM OHM TOXE BOBJIEKAIOTCS B OOIIMN KPYrOBOPOT
BELIECTB B HEM.

OCHOBHBIMU MCTOYHUKAMH MOCTYIIJICHUS! OMOT€HHBIX JIEMEHTOB U, MEPBBIM JOJTOM,
OpPraHMYeCKOTo BellecTBa OBITOBOIO M C/X MpoHCXokAeHus B Kacruil sBISIOTCS peku U
ropojia, HaceJeHHble MyHKThl. OTKJIMK THAPOIKOCUCTEM MOpS Ha 3TH HArpy3Ku pasjivueH U
3aBHCUT OT psiia €CTECTBEHHBIX M NPUOOPETEHHBIX B XOJ€ aHTPOIOI€HHOrO BO3JEHCTBUSA
xapaktepucTuk Kacnus: coctaBa pacCTBOPEHHOIO OpraHMYECKOro BEUIeCTBa, MUHEpAIU3alliH,
LUPKYJIALUU, TEYEHUS BOJbI, TTyOMHBI, y4yacTKa TEPMUYECKOr0 pexxuma u T.A. B pesynbrare
MHOTOJIETHUX MCCIEI0BaHUN yOeqWINCh, YTO AaHTPOIIOT€HHOE HW3MEHEHUE OMOreHHOMN
Harpy3Ky TaK WM MHA4Y€ CKA3bIBAETCS HA U3MEHEHUHU CTPYKTYPBI SKOCHUCTEMBI MOpS: MOBBI-
[IaeTCsd YpPOBEHb OMONPOJAYKTHBHOCTH, MEHSETCS BHJIOBOM COCTaB OHMOJIOIMYECKUX
COOOIIeCTB, HApyIIAeTCs YCTOMYMBOCTh TPOPHUUECKUX CBsA3EH, U3MEHSIOTCSA (hPU3NYECKHe U
XUMHUYECKHE CBOMCTBA BOJIbI. Tak WM MHa4Ye aHTpomoreHHoe 3BTpodupoBanue Kacnuiickoro
MOpsl CHOCOOCTBYET TMOBBIIICHUIO YPOBHS €ro TpPO(UKH, T.€. TOBBIIIEHUIO CKOPOCTH
HOBOOOpa30OBaHUsl OpraHMYecKoro BemecTBa. OJTOoT mpouecc B Kacnuiickom mope He
cOaraHCUpOBaH.

W3BecTHO, 4TO B €CTECTBEHHBIX COATAaHCHPOBAHHBIX SKOCHUCTEMAaxX MOJJIEP’KUBAETCS
paBHOBeCHE MEXAy OOpa3oBaHHEM U DPACHaJOM OpPraHMYECKOTO BEIIECTBA, MEXIY
BbIIEJICHMEM M ToTpeOieHreM Kuciopona. HapyiieHue 3Toro paBHOBECHS B HEKOTOPBIX
3BTpOPHUpPOBaHHBIX yuyacTkax Kacmnuiickoro Mopsi mpuBeno K OHOJOro-XMMHYECKHM
U3MEHEHUsAM. Takue W3MEHEHHUs XapaKTepHbl AaKBaTOPUSAM PpEYHBIX JCTyapbheB, 30H
MOCTYIUICHUSI CTAlMOHAPHBIX CTOYHBIX BOJ, TJl€ M3-3a YPE3MEPHOTo OOOTaIleHUs BOJbI
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JIETKOJOCTYHBIM ~ OPTaHMYECKMM  BEIIECTBOM  AJUIOXTOHHOTO M aBTOXTOHHOTO
MIPOUCXOXKACHUS CKOPOCTh JIBIXaHUS MPEBBIIIAET CKOPOCTh 00OTalieHus BOAbl KHCIOPOIOM.
DT0 0COOCHHO 3aMETHO B HIDKHUX TOPHU30HTaX BOJI TIYOOKOBOJHBIX yYaCTKOB BCEX TPEX
yacteil Kacrnus.

CrnemxyeT OTMETUTh, YTO AHTPOIMOTeHHOE 3BTpodupoBanue Kacmwmiickoro Mops B
3HAYUTENIbHO OOJIbIIOM MaciiTabe Hayaloch B CEBEPO-3allaJHOM U CEBEPO-BOCTOUYHOM
yuactkax CeepHoro Kacnus B nepBoii nonosune 60-x rr. ucrekuero croietus. Jlo atoro B
KaKOW-TO Mepe MpoLecC aHTPOnoreHHoro 3BTpoduposanus Cesepuoro Kacnus cnepxuancs
B CBSI3U C YMEHBIICHHEM 00bEeMa B3BEIICHHOTO BEIIECTBA, MHHEPAIBHOTO azoTa-docdopa B
MoOpe, B pe3yJbTaTe CTPOUTENHCTBA KacKala BOAOXPAHUIININ Ha Boire u Ap. KpyNHBIX pekax,
yro ObUI0 mokazano JI.A.bapcykoBoit (1971). XapakrtepHo, uro B 70-bie TOIAbI B pailoHAX
akBaropuii benunckoro, Bonro-Kacnuiickoro cy1oxoaHoro kanajio, ArpaxaH-Kuzisapckoro
3anmBa, MaxadkaarmHCKOro B3MOphbs, 3amanHoi yactu CeBepHoro Kacmus, sBTpodupoBanue
HOCHJIO JIOKAJIBHBIN XapakTep W BO3HUKANO0, B OCHOBHOM, JieToM. Bronb 3amanHoro meibda
OYary IBETEHHUSI OTMEYAIHCH JIUIIh B OTPAHUYCHHBIX YYaCTKaX K I0Or0-BOCTOKY OT ATIIEPOH-
CKOTO I-Ba, MEJIKOBOJBSAX 0-BOB bakWHCKOro apxwumenara U B MPUKYPUHCKOM paiioHe
Oxunoro Kacrus.

[IpumeuatenbHo, uto B 1983 romy, B pe3ynbTaTe MPOJOJDKEHUSI IIpolecca
BTPOPUPOBAHMS, YKAa3aHHBIC BBIIE ‘‘OUard’ CIWJIKMCh B E€IUHOE I1I€JI0€E M Ha BCEM
MPOTSHKEHUH 3amaJHoro menbda oT p. Bonru 10 Actapsl iBeTeHHE CTall0 YCTOWYUBBIM U K
Hayay 90-x Tr., pacmupsisch B IIMPOTHOM HANpPaBJICHUH, JOCTUTIIO 10 CEPEAUHBI
riyookoBoanoro FOxuoro Kacmust.

Tabruya 4. MHOTONIETHIEC N3MEHEHUS CTOKA OMOTEHHBIX 3JIEMCHTOB U OPTaHUYIECKOTO
BemecTBa p. Bouru (. Actpaxans, Katynus, np., 1992)

Docdop, ThIC.T A30T, TBIC.T Kpemue-  |Oprannueckoe
["onb1 MHHe- OpraHu-  MHHe- OpPraHu- |KHCJI0Ta  [BelIeCTBO,
PAJbHbIH [YeCKUH pPAJbHbIA [YeCKMHl | TBIC.T MJIH.T
1960-1970 |1,6 14,3 60,3 140,4 430,0 2,9
1970-1975 2,8 24,0 91,8 286,0 534,0 3,4
1976-1980 5,6 61,5 68,7 276,0 443,0 3,9
1981-1985 [7,3 40,8 138,0 367,0 384,0 6,4
1986-1990 |14,1 28,4 182,0 380,4 467,0 6,3

B Boctounom menbde Kacnuiickoro Mops JIOKaJdbHBIE OYarun IBETEHUS
(UTOIUIAHKTOHA OTMEYaluch JMib B Havyane 90-x rr. B paifoHax o-a Kymansl, roro-
BOCTOYHOM 4YacTH p. Ypald, B MenkoBoabsix MM. [lecuanoro, CarbiHablka, y T. AKTay,
bekrama. B Bocrounoit ywactu IOxnoro Kacnus ycunensoe, npudeM, o4t B TEYEHUE IOJa,
pa3BuTHe (UTOIIAHKTOHA OTMedajoch B palloHax mn-Ba YenekeH, TypKMeHCKOro,
KpacnoBoackoro 3anuBoB u 10 200 M u3o0at paszpe3on 'acan-Kynu, OrypunHck, Yabckuii u
OxkapeM.

IlepBoHauaibHOE aHTPONOTreHHOE 3BTpodupoBaHue ObLIO OTMEYeHO B CeBepHOM
Kacnuu, BbI3BIBa€MOE, B OCHOBHOM, CTOKOM p. Boaru, oOorameHHbIM OHOr€HHBIMU
3JIEMEHTaMU M OpraHMYecKHM BellecTBOM (Tabi. 4.). XoTs Helb3sl HE YUMTHIBATh U POJIU
npyrux pek — Tepeka, Cynaka u Ypaia B mpoleccax aHTPOIOTE€HHOTO 3BTPOGUPOBAHUS B
aKBaTOPHIX KOHTAKTa PEUHBIX BOJA ¢ MOpcKoil. B croke p. Bonru cymma ¢ocdatos, a3ora u
OpraHMYECKOI0 BEIIECTBA yBEIMUEHA, B CpeAHEM, B 3 pa3a. Tosbko pa3zHuna B a3otr-gocdope,
3a 9TOT nepuoj cocraniusgeT 389 Toic. T. Ecam ucxoauTs u3 n3BecTHOro kodduimenTa, uyto 1
Kr Qochopa u azora B ycinoBuax Kacnusi MOTEHIMATbHO MOMXKET CIIOCOOCTBOBATH
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oOpazoBanuto 6omee 1000 xr Omomacchl OAKTEPHOIUIAHKTOHA, TO HE TPYJHO MPEICTABUTH
ce0e MacmTabbl U MHTEHCUBHOCTh @HTPOIIOT€HHOI'0 ABTPO(PUPOBAHNUS B HEM.

Craemyer OTMETHTB, YTO aHTPOIIOTEHHOE 3BTPO(PHUPOBAHUE B CEBEPO-BOCTOYHON YaCTH
CesepHoro Kacnus npoucxoauT B aKBaTOPHM JIMIIb CMELIMBaHMS BOJIBI p. Ypaina, Tae, IO
cpaBHeHHIO ¢ 1983 romoMm, B 1989 rony mepBuuHas nmpoaykuusi Bo3pocia B 2,5-3 pasa u
nocturaa 4,4-5 mr C/n. Ilo nanaeiM A.A. bonwmoa, ap. (1992), OuoreHHBIE 3IEMEHTHI
(pocdop-azoT) pacxomayroTcs, B OCHOBHOM, B HHM30BbAX p. Ypama. Tem He MeHee, 3a
UCKJIFOUEHHEM IOr0-BOCTOYHON 4acTH Y PajabCKOW OOPO3MHBI, IBTPOPHPOBAHNE OTMEUAETCs
BO Bceil akBatopuun CesepHoro Kacnus.
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Tabnuya 5. MHoroNeTHSA cpenHsas (110 pa3pe3aM) MepBUYHAS MPOIYKIMS GUTOMIaHKTOHA (TC/M?) 1 IecTpyKIHs

opranndeckoro eniectsa (MrC/mn. cyrku) B Ceepnom Kacnuu nerom

Paspes 1963 1968 1973 1978 1988 1998
Ilpoo. | /lecmp. | IlIpod. | /lecmp. | IIpoo. | lecmp. | IIpoo. | lecmp. | IIpoo. | [lecmp. | IIpoo. | [lecmp.

1. Bonro-Kacmmiickuii kanan 2,30 0,23 3,10 0,45 3,80 0,66 4,70 0,93 5,80 2,40 6,80 3,80
1. IleHTpanbHbIH 0,9 0,18 1,40 0,40 2,0 0,56 2,60 |0,73 3,10 |1,24 3,86 |2,30
I11. ®oprt IlleBueHko0-0-B-TroneHuit 0,70 |0,20 0,97 0,33 1,40 |0,46 1,84 10,92 2,10 | 1,22 2,70 | 2,30
o 'paraHCpeﬂH’“‘ Kemayrnan-Tiod- | 1 46 1011|280 |020 |340 |060 |390 |071 |430 |130 |49 |1,80
V. CeBepHee 0-Ba Kynansl 0,60 0,10 1,30 0,17 1,76 0,33 2,10 0,82 2,60 1,12 3,70 1,40
VI. Vpanbckasi 60po3anHa 0,40 |0,10 0,53 |0,22 0,94 |0,36 1,30 |0,47 1,80 0,93 2,10 | 1,10
VII. TTonepeyHnsrii 0,63 |0,22 0,97 |0,37 1,40 |0,76 1,87 10,93 2,10 | 1,32 2,70 | 1,70
VIII. ATteipay-AcTtpaxaHb 1,10 1,80 2,30 2,10 3,60 2,70 48 2,91 52 3,40 6,30 4,40
Cpennee 1,00 |0,37 1,75 | 0,60 2,30 |0,78 290 |1,13 4,1 1,70 4,8 2,70
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OBTpodupoBanue CeBepHoro Kacnus nHTEHCUPHULIHUPYETCS U3 roJa B O, CIOCOOCTBY
OMO0JIOT0-OMOXUMHUYECKOMY PacX0ay KHCIOPOa BOIBI.

Ha u3meHeHue KOIMYecTBEHHO-Ka4eCTBEHHOI'O cocTaBa (uTOoIIaHKTOHa B CeBepHOM
Kacriuu B 3HauMTeNbHOW CTENEHU BIUSET OOBEM CTOKA BOJIKCKHUX BOJl €HIe U IyTeM
OIPECHEHUS.

OO0pazoBaHHbIe KOJIOHUU-ArperaTbl, B OCHOBHOM, COCTOSIT U3 JOMHHHUPYIOMIMX (KaK Obl
K KOHIly CBoeW Bereranuu) ¢opM (UTOIIAHKTOHA, OOpacTarlnue, «OKPYKEHHBICH
MaKpOOpPraHu3MaMy. XapaKTepHO, YTO M3 CYCIEH3MHU OTAEIbHBIX KIETOK adaHU30MEHOH
BBIJICJISTICh MUJTMOHBI Canipo(UTHBIX OaKTEpUit.

[Ipu sBTpOdUpOBaHMHN PE3KO HapyllaeTcs CTaOUIBbHOCTh 3KocucTeMbl Kacmnwuiickoro
MOpsi, BCIEACTBHE HAKOIUICHUS JIETKOMHUHEPAIN3YEMBIX OPraHMYECKHX BEILECTB, YBEIUYECHUS
YHUCIIEHHOCTU OnojecTpykTopoB. [Ipu aTOM BogHAs Macca M TOHHBIE OTJIOXKEHHS 000ramaroTcs
METa0OJUTaMU  BOJOPOCICH H  MPOAYKTaMH MPOMEKYTOYHOTO pacmaga CcyOocTpaTtoB
MUKPOOPTraHU3MaMHU.

Taxke B Ha4aabHOM 3Tare 3BTPOPHUPOBAHUsA, Hporecchl (HOTOCHHTE3a MpeodiasaroT
HaJ JACCTPYKIMEH OpraHNYecKoro BeIlecTBa, T.€. BaJoBas MEPBUYHAS MIPOIYKIIUSI B aKBATOPUSIX
AQHTPOIIOTEHHOTO 3BTPO(UPOBAHMS B MOpE CHadaia CTAHOBUTCS OOJbIIE €AMHUIIBI, a TIOCIE — B
pe3ynbTaTe HAaKOIJICHHs OuMOMacchl MPONAYIIEHTOB, HA000pOT, mMpeoliaasaoT MPOLECCH
JECTPYKIUH.

Takum o6pazom, yBenudeHHe MOTPEONIEHUS KUCIOpOoJa a’poOHBIMH TreTepoTpodamu
OPUBOAUT K ero aedumury. bonee Toro, B yCIOBHsIX TMIIOKCHH MPOUCXOAUT JOTIOTHUATEIBHBINA
pacxoa KHCIOpOJAa BOABI B OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX IPOILIECCAX B MPUCYTCTBUU
IPOJYKTOB aHA3POOHOTI0 paciiajia BEIIECTB.

CnenyeT mOQYEepKHYThb, NEeDUIUT KHUCIOPOAA BOABI B CEBEPHOM, LEHTPATBHOU —
[N1yOOKOBOJHOM 4acTsX, B aKBaTOPUSAX JEIbThl M aBaHJENIbTbI, a TAK)KE BJOJb J1areCTaHCKOI'o
moOepexbs, OTMEUCHHBIN JieToM 1969 u 1971 rr., HOoCcHI BpeMeHHBIN XapakTep. Habmonenus,
MOBTOPHO NPOBEJCHHBbIE B JIeTHE-OCEHHUI mnepuon 1998 r., mokasaiu, 4yTO B aKBATOPUSX
CeepHoro Kacnusi, rae mnpoucxonuT LBeTeHHE (UTOIUIAHKTOHA, AEDUIMUT KHCIOpoAa B
MPUIOHHBIX CJIOSIX BOJIBI COXPAHSETCS C UIOHS J10 MIEPBOI MOJIOBUHBI OKTSIOPSI.

Ha omacHocth pacmmpenus: macmtaba TMIIOKCUY B TIPUIOHHBIX CIOSX BOJBI B MEPHO
JIETHEN CTarHanuu u yriayoieHus nmpouecca ykassiBatoT Takxke J[.H. Karynun, H.B. UBanoBa u
ap. (1992). Ilo ux ke AaHHBIM, cpefHee 3HadeHue Tuiomaaeil runokcun B CeBepHoM Kacmum
COCTaBIIsET B MIOHe 7,8, a B aBrycre — 13,8 ThIc. KM2.

AnTtponorenHoe 3BTpodupoBanue CeepHoro Kacmusi M3MEHMIO THAPOXUMHUYECKUI
peXHM, KauyeCTBEHHO-KOJIMYECTBEHHBIM COCTaB OaKTEPHOIJIAHKTOHA BOABI M JIOHHBIX
OTJIOXKEeHUH B HeM. XapakTepHo, uro 3a 20 JseT o0mee 4YucIo MHKPOOPraHM3MOB B
MOBEPXHOCTHBIX CJIOSX BOJBI, B CPEIHEM, MO BCEMY YYacTKy BO3pocio Ha 3-3,5 MuH./mui,
canpodurtHeie 6aktepun — 600-700 xi/mia. Bonee Toro B 30Hax ycTOHYMBOro 3BTPOGUPOBAHUS
cpelHee 3HaueHHEe OaKTEePHUOIUIAHKTOHA YBEJTMYEHO Ha MOPSJIOK.

Kpome Toro, cymecTBeHHO M3MEHHJICS M KayeCTBEHHBIH cocTaB Mukpodiopsl. Tak,
6omee 80% BBIPOCIINX KOJIOHUHN canpo(UTHBIX OaKTepUil MpeacTaBiIeHbl 0€CCIIOPOBBIMU, TOT/IA,
kak B 1968 1. onu cocraBmsiu He Oonee 50%. M3BectHo, uto CeBepHast yacth Kacnuiickoro
MOps SIBJISIETCSI MEJIKOBOJHOM M TeMIleparypHas crpaTudukanus GopMupyeTcsl B HEll JUIlb B
OTPaHHYEHHBIX y4acTKaX Ha KOPOTKUHU CPOK.

Tem He MeHee, B MPUIOHHBIX CIOSIX M YacTO Jak€ B MOBEPXHOCTHBIX CIIOSIX BOJIBI
HBTPO(PHUPOBAHHBIX 30H YHCICHHOCTh TaKMX aHa’POOHBIX (opM, Kak OOIMraTHBIN aHA’POO —
cynbdaTtpenynupyomue, AeHUTpUGUIUPYIOMKe U 1p. mocturaroT ao 250-500 xn/min.) He
ciydaitHo, uto eme B 1971 1. B paifonax bennHckoro kaHaia, B JAeiIbTax KPYMHBIX PYKaBOB P.
Bonru Bo3HWKanu 3aMopel, T1e Ha rayoune 2,4-3,6 M ompeneniii HaJudue CepoBOJOPOJia B
KOHIIeHTpauu# 1,2-2,3 Mr/n cooTBETCTBEHHO. B rpyHTax Tex k€ y4acTKOB YHCIIO aHadPOOHBIX
OaxTepuii coctapisiio 41-66 ThIC./T.
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VYBenuueHne cToka pek (B OCHOBHOM p. Bonrm) m oObema OHMOTCHHBIX JJIEMEHTOB,
AJJIOXTOHHOI'O OPraHUYECKOTO BEILECTBA SIBJISIETCSI SKOJIOIMUYECKON ONACHOCTBIO HE TOJBKO IS
Takoro yHWKajabHOTO ydacTtka — CeBepHoro Kacrnus, Ho u s Bcero Kacrmiickoro mopsi. 1160
TPEBOXKHBIE (DAKTBI AHTPOIOTEHHOTO ABTPO(PHUPOBAHUS M €ro IOCIEACTBUS OTMEYAIOTCA B
mesnbgax BCEro Mops (M3J1araeTcst Huxe).

Cnenyer OTMETUTb, UTO, CTaBIUMH TIJIABHOM NPUYMHONW  AHTPONOTEHHOIO
3BTpo(upoBaHusl, OHOreHHBIH CTOK HE OrPAaHUYUBACTCS HMHTEHCUBHBIM  pa3BUTHEM
¢uToruiankToHa U 00pa3oBaHMEM UYpe3MepHO OOJbIIONH Ouomaccel OakTepuoriaHKToHA. [lpu
9TOM 3aMeHa a’pOOHON AECTPYKIMH PACTBOPEHHOTO OPraHMYECKOrO BELIECTBA ABTOXTOHHO-
QIJIOXTOHHOTO TPOUCXOXKICHHUS aHa’dpPOOHOM, BO-NIEPBBIX, CHM)KAET €€ CKOPOCTh, BO-BTOPBIX,
crocoOcTByeT NocTymieHuto hochopa U3 JOHHBIX OTIOKEHUN B BOAHYIO TOJILY 3BGOTHUYECKOTO
TOPHU30HTA, YEM aKTUBU3UPYET (DOTOCHHTE3.

Takum obOpazom, oba mpoliecca yBEIMYMBAIOT Pa3HUIy B COOTHOUICHMSIX CHUHTE3a U
JECTPYKLIMHU, CIEelOBAaTEIbHO, Yy4acTOoK Kacmusi cTaHoBUTCS THNEPTPOGHBIM U TPOUCXOIHT
OpPraHMYECKOE €ro 3arpsi3HeHuE.

Kak HeoJHOKpaTHO yKa3aHO BBIIIE, OCHOBHAs Macca OMOTEHHOTO CTOKa ITOCTYIIAeT B
Cesepnbiii Kacninii u, nmepBbIM JOJTOM, 3/1eCh OH BOBJIEKAeTCsI B OMOTUYECKUU KPYroBOpoT. B
oOpa3oBasiielicss bnomacce NepBUYHON M BTOPUYHOM MPOIYKIUU cozepkarcs dochop, a3or u
Ip. OuoreHHele 37eMeHThl. [[03ToMy MpH MPOrHO3MpOBaHUU OanaHca OPraHUYECKOro BEIIEeCTBA
U OIIEHKE MacmTada M IOCIEACTBUI aHTpOmoreHHoro 3BTpodupoBanus CeBepHoro Kacmwms, a
TaK)Ke BCETO MOPS, HETb3s HEe yYeCTh BHYTPEHHETO pe3epBa CaMoro Mopsi.

Uto0Os! IpeICTaBUTh ce0e ITOT CYHMIECTBEHHBINA (AaKTOp, JOCTATOYHO MPHUBECTH (AKT O
TOM, YTO B CyXOil Macce OaKTepHOIUIaHKTOHa M (PUTOIUIAHKTOHA cozepxaHue (ocdopa
cocraBimsier 2 u 0,6% coorBeTrcTBeHHO. TakuMmM 00pa3oMm, HCXOAs W3 BBIIIEU3II0XKEHHOTO,
VUUTBHIBAs €II€ M pEereHepalnui0 OUOTEHHBIX 3JEMEHTOB, IMOCTOSHHOE HX MOCTYIUIEHUE C
PEYHBIMH CTOKaMH, HETPYAHO YyOEAWThCS B TOM, YTO aHTPOIOICHHOE 53BTPO(UpOBaHUE
CeBepuoro Kacmus cTaHOBUTCS MOYTH HEOOpaTUMBIM. Takke Y4YUTHIBasE MHTECHCH(PHUKAIUIO
OMOJOrMYEeCKOro TOTPEeOJEHUST KHUCIOpOJAa, paclIMpeHue IUIoU[aJed TUIIOKCUH, MOXKHO
KOHCTaTHPOBaTh, uTo B CeBepHoM Kacmuu skonoruueckas CUTyalus sBIsSeTCS KPUTHUHOM.

B Cpennem Kacnum mporneccsl aHTpONOT€HHOTO 3BTPO(PHUPOBAHUS OTMEUAIOTCS TIOUYTH
OBceMECTHO. bosiee HMHTEHCHMBHO OHO MpOTEKaeT B 3amajJHoM Ieib(e, CTUMYIUpPYsS
Ouosiornueckoe noTpedieHrne pacTBOPEHHOT0 KUCIOPO/Ia.

Bocrounsnii mensd Cpennero Kacnusa xapakrepuszoBaics OeAHOCTbIO MUHEPAIbHBIX
coeIMHEeHUH a3oTa u docdopa.

B paiionax roxnee bayruna moutu go rpanuisl FOxxnoro Kacmnus conmepikanue a3or-
docdopa Bo3pocio B 2,5-3 paza. [Toatomy B BocrouHom menbhe Cpennero Kacnust mpoucxoaur
UHTCHCUBHOE pa3BUTHE (PUTOIUIAHKTOHA 0 CTaJWM LBETEHMs, UYTO OBLJIO HECBOMCTBEHHO
JTAHHOMY PErHOHY.

Tabnuya 6. CpeaHecyTOuHbIe BEIHMYMHBI JIECTPYKIIMM OPraHHMYECcKoro BemecTBa (T
C/M2) B neTHUi ce30H

Pa3pe3 1963 1968 1975 1981 1988 1997
Maxaukaina 2,3 2,6 3,7 6,6 7,4 12,3
Kacnouiick 2,4 3,4 4.8 7,9 8,4 9,7
N36epbam 1,4 3,2 3,8 6,4 7,3 8,8
JHepGent 3,1 4,1 53 8,4 7,9 11,7
Camyp 3,3 4.4 5,6 9,4 10,3 14,7
Xynar 0,6 0,9 3,6 5,8 7,4 10,3
Xaumac 0,9 1,3 4,2 8,3 9,6 12,1
Snama 0,7 0,9. 1,9 3,8 6,2 9,7
Kunsasu 0,6 1,3 2,0 4,3 6,3 8,6
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| Cpennee | 1,7 | 25 | 40 | 6,8 | 7.9 | 101 \

[IpumeuaTenbHO, YTO [[BETEHUE OOJee MHTEHCHBHO U MPOJOHKUTEIBHO B aKBATOPHUSAX
MM. bayruno-EpasmeBo. K 1ory u 3amagy LEHTpaJbHOM 4YacTH MacCOBOE pa3BUTHE
0aKTEepUOIUIAHKTOHA CPAaBHUTEIBHO yMEPEHHO. XapaKTepHO, YTO IBETEHUE (UTOIIAHKTOHA C
paHHEN BECHbI HAUMHAETCSI C MACCOBBIM PA3BUTUEM JIMATOMOBBIX U IPOJOHKAETCS A0 MO3AHEN
oceHu. B neTtHeM (UTOMIAHKTOHE B IBETEHUU YYACTBYIOT NPEICTABUTENN CHUHE3EJCHBIX U
3€JICHBIX BOJOpOCIeH (B OCHOBHOM B 3amajaHod yactu). 3a 20 jmet — ¢ 1969 go 1989 rr. —
CpeIHEerofioBas MPOAYKLHUs (PUTOIUIAHKTOHA B 3amagHoM Ienbde yBenudeHa B 4 pa3a u
nocturaet a0 8,5-9,1 rC/mM2 cyTku, a BeIMYUHA JECTPYKIIUU OpraHuveckoro Bemectsa — ¢ 0,58
10 1,96 mr C/11 cyTKH COOTBETCTBEHHO.

Bosiee KOHTpacTHBI 3TH MOKa3aTeNd B BOCTOYHOM IIelb()e — B aKBATOPHUAX Y PIIOK-
EpanueBo, rae npu yBenuueHur nepBuvHON npoaykiuu 3a 30 et (1964-1993 rr.) Ha mopsiok,
BEJIMYMHA JACCTPYKIIMU OPraHUYECKOT0 BEIIECTBA B BOjIe Bo3pocia Ooree, yem B 60 pas.

3aMeTHOEe M3MEHEHHE MPOU30LLUIO U B KUCIOPOAHOM PEKHUME BOJBI MOPs, OCOOEHHO B
[NIyOOKOBOJHBIX €r0 4YacTsAX, YTO CBSI3aHO, B OCHOBHOM, C MHUHEpajIu3alueil OpraHu4yecKoro
BEIIIECTBA.

B 3anagHom mensge mops, HaunHas ¢ CyMrauTckoro B3MOphbs K 0Ty — 10 AJIITCKOTO
y4acTKa, B akBaTOpHAX 10 25-35 M uzobar 6osee 30 JieT mpoUCXOAUIIO MOIABICHHE MAaCCOBOTO
pa3BuTHs (UTOIIAHKTOHA, (PUTO- W 3000eHTOCA. | TTaBHOW MPUYMHOW Jerpajalud OCHOBHBIX
npeacTaBuTeNeld HU3MUX (GayHbI-QIIOpbl perHoHa ObLTO OOIIee 3arpsi3HEeHHE, O YeM yKa3aHO B
COOTBETCTBYIOIIMX pa3zienax. TeM He MeHee, HHTCHCUBHOE aHTPOIOr€HHOE 3BTPO(UpOBaHHE
nporekaeT U B FOxxnom Kacniuu.

Tonpko 3TOT mpouecc 3/1eCh YCTOMUMB B TaK HA3bIBAEMbIX KOHTAKTHBIX 30HAaX,
UMEIOLINX CTAlMOHAPYIO CBSA3b C MOTOKAMH 3arps3HEHHBIX BOJA. XapakTep 3BTpo(hUpOBaHUS B
3anagHoi yactu tOxHoro Kacnus 3ametHo otinuyaercs ot takoBoro Cpennero Kacnus tem, uto
30Ha MaKCUMaJIBHOTO Pa3BUTHA (UTOIUIAHKTOHA NEpeMelleHa 3/1ech B 0oJiee IyOOKOBOJIHBIE
yuacTku. I[IpumeuatenbHO, 4TO nerpafanusi (UTOIUIAHKTOHA B CPABHUTEIBHO MEIKOBOJHBIX
30Hax oTMevaercs B akBatopusix Cymramtckoro, Ilupamnaxunckoro, IlIuxosckoro, Kapanar-
Anstckoro paspe3oB. B Ilpukypunckom, Kyp-Kocuuckowm, JleHkopaHckoM U AcTapMHCKOM
y4JacTKaX aHTpONOreHHoe 3BTpodupoBanue, kak U B Cpeanem-CeBepHom Kacnuu, Hauano
(dbopMupoBaThCs ¢ IPUOPEKBA.

Tabnuya 7. VI3MeHeHUE KOHIIEHTPALMU PACTBOPEHHOTO Kuciopona Boiabl (Mr O /i) B
riryookoBoaHou vactu Cpennero Kacmust (ct. 5, Xaumac-bekramickoro paspesa) Jletom 1965,
1975, 1985 u 1995 rr.

I'nyouna, m 1965 1975 1985 1998
0,5 9,1 9,0 9,3 9,6
50 8,4 7,3 7,1 6,8
100 7,3 6,8 6,3 6,0
150 6,9 6,3 6,0 5,4
200 6,2 5,7 53 5,0
300 6,0 53 5,0 4.4
400 5,8 5,0 47 40
500 4,6 4,2 4,0 3,3
600 4,2 3,9 3,6 3,0
700 3,3 3,1 2,7 2,0
780 2,9 2,6 1,8 1,1

HpHMeaneHLHO €IIC TO, YTO B aKBATOPHAX IMOAABJICHUA @HSHOHOFI/I‘—ICCKOﬁ AKTUBHOCTH
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BOJIOPOCJICH, YHCIEHHOCTh MHUKPOOPTaHHW3MOB W BEJIMYMHA OHOJOTHYECKOro MOTpedsieHus
PacTBOPEHHOT'O KMCIIOPOJia BOJBI — MAaKCUMaNIbHBL. BUaHO, YTO (pOpMHpOBaHHE OCHOBBHI 0OIIEH
OMOJOTHYEeCKOW TMPOAYKTUBHOCTH B JAHHOM pErHOHE MPOTEKaeT B JIOBOJIBHO CIIOXKHBIX
HKOJIOTMUYECKUX YCIIOBHUSX.

B 3amagnom menbdpe FOxuHoro Kacmust  aHTpororeHHoe — 3BTpOQpUpOBaHUE
MIPOTPECCUPYET OCOOCHHO B paiioHax IoxkHee ycThs p. Kypel. B maHHOM perunone ycroitumBoe
[[BETEHUE BOJbl PACHIMPSAETCS K IOrO-BOCTOKY U B IIEHTPAJIbHOM YacCTH — HaJl TTyOOKOBOIHOM
BIIQJIMHOW, TJI€ CPEIHECYTOYHAsl BEIMYMHA NEPBUYHOM MPOAYKIMH U Pacxo] KUCIOpoAa IO
cpaBHeHHUIO ¢ 1982 rogom Bo3poc Ha nopsaok — B 2000 roxy. B BocTounom menbde FOxxHOTrO
Kacnus 3T npouiecchl ctainy no4Ty HeoOpaTUMbIMU B palioHax rokHee TypKMEHCKOro 3aiuBa.

Tabnuya 8. MHOTrONIETHUE U3MEHEHMsI CPEIHECYTOYHON MPOAYKUHUU (UTOIIIAHKTOHA
(rC/wmr) B 3anagaoM menbghe Kacnus no qaHHsIM HaOIIOICHUH 32 aBTYCT

Pazpe3 Fayo.m 1960 (1964 1968 (1972 1976 1980 1989 1997
Cymraut 10 0,13 020 0,32 017 0,15 0,14 10,17 1,30
25 0,63 0,74 1088 10,70 0,89 1,04 1,44 3,80
50 130 40 3,10 3,60 4,10 430 14,60 4,80
100 060 1094 1,70 (280 3,11 396 4,50 5,70
[Tupannaxu 10 0,66 0,09 0,10 1013 10,21 0,19 0,22 0,93
25 0,11 013 0,17 0,20 0,18 0,17 [0,24 0,83
50 0,24 033 026 1044 1063 0,71 0,92 1,23
100 093 120 230 [346 430 486 [530 5,80
[TuxoB 10 0,04 006 009 1010 [0,06 0,056 0,13 0,21
25 060 03 020 033 0,74 1,10 (1,36 1,70
50 0,90 135 200 (230 3,40 440 1490 5,10
100 230 286 3,10 3,80 4,10 /5,20 5,60 5,93
ANATHI 10 0,16 10,18 0,30 045 0,13 0,26 [0,31 0,96
25 022 0,27 1043 1036 10,29 0,46 0,87 1,20
50 135 142 220 3,10 3,93 430 14,80 5,10
100 09 127 193 240 3,60 4,10 4,60 5,90
Veree Kypsr 10 0,10 00,122 0,09 0,21 0,0/ 0,05 0,07 0,04
25 130 2,20 [360 290 3,20 4,60 510 6,24
50 150 1,75 2,00 3,20 3,90 [5,10 16,80 8,90
100 210 2,76 3,10 384 49 570 16,90 7,60
JlenkopaHb 10 1,20 230 160 2,80 3,40 4,40 14,90 5,60
25 154 1,74 260 330 4,20 1[530 6,30 7,90
50 200 244 283 346 430 520 590 6,80
100 240 3,10 33,70 4,30 530 6,20 6,60 8,70
Ackapa 10 196 2,30 290 3,30 4,10 |4,70 5,60 7,90
25 1,30 2,10 286 3,70 14,30 5,30 1580 16,90
50 190 2,30 [3,30 4,10 530 16,20 16,80 8,30
100 2,10 3,20 3,80 4,60 570 6,60 (7,40 8,60

B Bocrounom mensde FOxnoro Kacnusa nedpunut 02 B NpuAOHHBIX CIOSX BOABI OBLI
oTMeueH BrepBbie jetoM 1986 1. Ha rimyOune 120 M B npurpanuuHoit 3oue ¢ MNP.

B mnocnepyromme roapl HEAOCTATOK KHCIOPOJAa B JAaHHOM paiiOHE OTMeEdalics B
3HAYUTEIBHO OOJIbIIEH aKBAaTOPUHU LIEHTPAIBHOM YacTH MO HANpaBJIEHUIO K 3aragy U CeBepo-
BOCTOKY. B 3amamnoii wactm HOkHoro Kacmusi 30Ha TMIIOKCHHM 3aHMMAET BCHO aKBaTOPHIO
Maioro Kei3pimarauckoro 3aiuBa, cBajia riyouH [IpukypHHCKOro paiioHa M 3amajHylo 4acTb
TyOOKOBOJHOW BIAIMHBI.
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YCToNYMBOCTh THMOKCHHM B TiIyOOKoBogHOW vacTh FOxkHoro Kacmus mokaswsiBaeTcs
TE€M, YTO MPOLECChl CTarHaIlM¥, BOJOOOMEHA, TEMIEpPAaTypHBIA PEXKUM U 1p. (AKTOphl HE
OKa3bIBAIOT BIUSHUE Ha OOOraiieHue MPHUAOHHBIX CJIOEB KUCIOpoIoM. ['umnokcus
r1y0oKkoBoAHBIX ydyacTkoB IOxHoro Kacnus crana ycTol4uBOM Jaxke B 3UMHUM IEPUOA U HET
COMHEHHUS B TOM, YTO OHA SIBJISICTCSI PE3yJIbTAaTOM ABTPO(UPOBAHUS U MPEACTABISET CEPHE3HYIO
onacHocCTb i1 3kocucTeMsl FOxxnoro Kacnus B nienomy.

DKOJIOTHYECKHE MOCIEICTBUS aHTPOIIOTeHHOTo 3BTpodupoBanus B Kacnuiickom mope
MIPOSIBIISIIOTCS €11 U B COKPAIICHUH TIIYOUHBI TPO(OTSHHOTO CIIOS B aKBATOPHUSAX IIBETCHUS U B
WHTEHCUBHOM Pa3BUTHHU aHA’POOHBIX (hopM OakTepwHil.

MHOTOYHCICHHBIMU H3MEPEHUSIMU TPO3PAYHOCTH BOJABI BO BPEMECHH U MPOCTPAHCTBE
nokazanu, uto 3a nocieaaue 30 jger B CeBepHoMm, Cpeanem u FOxknom Kacrmu 3BdoTrdeckuit
CJIOM BOJIbI YMEHBILIUJICS, B CpeiHeM, Ha 1,2; 2,5 © 3 M COOTBETCTBEHHO.

Taxxe HabOmogaeTcsi M3MEHEHUE TITyOMHBI TeMIlepaTypHOU cTpaTH(UKALKUUA BOJBL: B
Cpennem u IOxnHom Kacnuu ciofl TeMnepaTypHOTro cCKayka IepeMelleH Ha 3-5M Bbllle
00BbIYHOTO. XapakTepHO, YTO B CIOSX TEPMOKIMHA Ouomacca OaKTEepHUOIUIAHKTOHA CTaja
3HAYUTENBHO OOJIbIIIE.

Ecmn B 60-70-Xx romax 4YHCIECHHOCTh CanpOPUTHBIX OaKTEPH B CIIOAX CKadka
coctaBisuia Ha 35-40% OoJibllle TAKOBOW MOBEPXHOCTHBIX CIIOEB, TO, IO AaHHBIM 1987, 1993 u
1997 rr., OHa NMPEBOCXOIUT YUCICHHOCTH TeTepOTPO(OB MOBEPXHOCTHBIX FOPU30HTOB B 1,5-2
paza. OueBugHo, yBenmuuenue Ha 40% pacxoma KHCIOPOJa BOJBI CBSI3aHO C AKTUBHOCTHIO
MUKpPOOPTaHU3MOB, T.€. UX MUHEPAIU3YIOUIEH IeATEIbHOCTHIO OPraHMYECKOTO BEIIECTRA.

Crnemyer OTMETHUTh, 4YTO aHa’poOHBIE OakTepuu — ACHUTPUDUIUPYIOIIHUE,
cynbhaTpeylUpyIoIe, MeTaHOOpa3yrolre, aHa’dpoOHbIe KIeTYaTKOpasjararliue OOBIYHO
BBIJICISUTMCH U3 00pa3lloB JOHHBIX OTIIOKEHHWH. B Boje B OoJbIIeil 4acTH OHU OTCYTCTBYIOT, 3
UCKITIOYCHHEM U30JMPOBAHHBIX, CUJILHO 3arpsi3HEHHBIX OyXT-3aJTUBOB.

Takke yCTaHOBIEHO, 4YTO YBEIMYCHHE pPOCTa TMEPBUYHONW NPOAYKIIHH, BEITHYHUHBI
JIECTPYKIIUU OPTaHMYECKOTO BEIECTBa, CIIeJOBATENFHO, U YMEHBIIICHHE MPOIIEHTa HACHIIIEHUS
BOJbI KHCJIOPOJIOM, TIOJIOKHUTEIHHO BIMSIIOT Ha KOJWYECTBEHHO-KAYECTBEHHBIH COCTaB
aHadpoOHbIX OakTepuii B Kacnuu.

3AKVIIOYEHUE

[lonydyeHHble ~ MHOrONpOQUIbHBIE  JAHHBIE, XapaKTEPU3YIOUIUE  SKOJIOTHYECKYIO
oOctaHoBky B Kacnuu, B paboTe OIEHHMBAIOTCS B KOHTEKCTE€ BIHUSHUS TPHUPOJHO-
KJIMMaTHYECKHUX, HIMPOKOMACIITAOHBIX AHTPOINOIEHHBIX (aKTOpoB Ha (HOPMHUPOBAHHE OCHOB
oOrmiell OMOJIOTUYECKOM MPOAYKTUBHOCTH MOPS M MHTEHCHBHOCTh TpaHC(hOpMAILlMU SHEPTUH B
HEM.

bbu10  ycTaHOBIEHO, YTO B KOMIUIEKCE AaHTPONOIEHHBIX (DAaKTOpOB B HM3MEHEHUHU
9KOJIOTMYecKO crabminbHOCTH B Kacnum caMbIM €HCTBEHHBIM sIBisieTcsl 3arpsizHeHue. O
3arps3HeHnu Kacnus B o01ieM miiaHe UMEroTCs JOCTaTO4YHO oOmMpHbIe cBeaeHus. OHaKo, mo
HalllUM HaOMIOACHUSIM 10 OOBEKTaM OaKTEpHUOIUIAHKTOHA, 3arpsA3HEHUE M0 XapakTepy H
IIPOUCXOXKICHUIO M0-Pa3HOMY BJIMSET HAa KOJIMYECTBO M KA4ECTBO YYACTHUKOB IPOAYKIIMOHHO-
JECTPYKITMOHHBIX TpoiieccoB. OTpuUIlaTeTbHOE BO3JICHCTBUE TOJUTIOTAHTOB 0OO0Jiee NEUCTBEHHO
OpOSIBIIETCS B 3alaJHOM 1ienb(e, HEeXeIn B BOCTOYHOM. [IpM STOM BBISBICHO, 4YTO
AQJJIOXTOHHBIE BEIIeCTBAa OBITOBOIO IMPOMCXOXKIEHHUS MEPBBIM JOJTOM  IOABEPraroTcs
Ouozmerpagallid U CIOCOOCTBYIOT pa3BUTHIO aBTOTpooB. CoznaBIIascs B YCIOBHUAX MOPS
O6romMacca mpOJYyLEHTOB BIIOCIEICTBUU CTUMYJIUPYET T€HEpAIUIo JECTPYKTOPOB, B pe3yibTare
Yero NEPBBIM JIOJINOM CHHMIKAETCSl KOHLIEHTPALMS PAaCTBOPEHHOTO KHCIOPO/1a BOJBI U CO3AOTCS
ycIIoBUsl 00pa30BaHUs THIIOKCUU — 3aMOPHBIX SIBJICHUH.

W3 mpOoMBIIIIEHHOTO MPOMCXOXKACHUS 3arpsi3HuTeneil npeobnanaot B Kacriuu HeTh 1
YII€BOI0POAbl HETAHOTO XapakTepa. DTU cyOCcTpaThl BCTPEUYAIOTCS MOBCIOY, C MaKCUMaIbHOU
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KOHIIEHTpaluel Yy TOpPOOB, B YCThAX PEK U aKBATOPUSIX MOPCKUX MECTOpOXACHUU. B oTiamune
OT KOMMYHaJbHO-OBITOBOTO HMCTOYHHMKA aJUIOXTOHHBIX BELIECTB, 30HA BJIMSHUS KOTOPBIX
3HAYUTENIbHO MEHbIIEe MO MacmTaly, HepTh U He(TEenpOayKThl TEYCHHEM, LHUPKYISAIHEH,
BOJIHEHHEM BO/Ibl JIETKO MEPEHOCATCS OT MUCTOYHMKA UX MOCTYIUIEHUS B OTAAJCHHBIE YUaCTKU
MOpH.

B rtekymem cronerun Kacnuiickoe Mope mepeXuMBaeT IIWPOKOMACHITAOHBIE U
robanpHble M3MEHEHUs: KojebaHuWe YpOBHS, aMIUIUTyJa KOToporo cocraBisia 3,13 w,
JOCTUTasi MUHUMAJIbHOW oTMeTKH (-28, 92 ™M abc) B 1977 r. u makcumanbHO# (25, 79 M abc) B
1990 r. ToyIbKO CHUXEHHUE U TTOBBIIICHUE YPOBHS BOJIbI, TO OOHaXKasl, TO OOBOJHSISA JECATKH ThIC.
KBaJPaTHBIX KHUJIOMETPOB OEperoBod YacTH, OOOramiagd BOAY AaJUIOXTOHHBIM BEIIECTBOM,
TEPPUTCHHBIM HAaHOCOM, W3MEHHB T'a30BBIH, COJIEBOM PEXKHUMBI MOPS, HAPYLIAIH CTaOUIHLHOCTH
¢dynkunonupoBanus sxkocuctembl Kacnusi. 3a mocneanue 45-50 neT Mope M BIIAJAOLINE B HErO
peKu cTai 00BEeKTaMU MPOrPECCUPYIOLIET0 U3 rojia B TOJ 3arpsA3HEHUs. Y CTaHOBJIEHO, YTO 3a
UCKJIIIOUYEHUEM HEKOTOpPbIX OyXT NOpT-3aJIMBOB, YpPE3MEPHO 3arpsA3HEHHBIX, CTaBLIMX, TaK
HA3bIBAEMBIMH MEPTBBIMHU YYacTKaMH, O BTOpoil monoBuHbl 70-x rr. Dkocuctema Kacmus
Oonee WM MeHee CHpaBislach C IMOCTYHAOIIMMM AJJIOXTOHHBIMHU BelecTBamMu. Ilepsbie
OuYaroBbIE YTHETEHHBIC YYAaCTKH MOSBIWIMCH B 3amagHoM menbde HOxkHoro, B 3amagHoM U
ceBepo-BocTouHOM mobepexbe — CeBepHoro Kacmmsa. Tak, B 1961-1990 rr. B oOmupHOUH
aKBAaTOPUHU 3aMagHOro menbda — B pailoHax 0-BoB bakMHCKOTO ¥ AMIIEPOHCKOTO apXHIIEIaroB
NepBUYHAS MPOAYKIHUS (DUTOIUIAHKTOHA COKpaTwiack Oojee, yeM B 40 pa3, MOJHOCTHIO OBLI
yHuuTOXXKeH (utodentoc, B CeBepHoM Kacnuu mnosBUIMCH 3aMOpbl W MaccoBas TUOEINb
O6eHTO(ayHBI U TPOMBICIIOBBIX PBIO H T.JI.

B mnocnennune 8-10 ner B Kacnuiickom Mope nporpeccUpyeT aHTPOINOT€HHOE
3BTpO(UPOBAHUE, MPOUCXOIUT NEPEMEUICHHE IUIOMIAJed MaKCUMaJbHOTO MPOAYLHUPOBaHUS
0aKTEepUOIUIAHKTOHA U3 MENKOBOJHBIX (25-30 M) 30H B Oonee riybokoBoanbie (50,75-100 m).
N3-3a cokpaiiieHuii, B pe3yJbTare 3arpsi3HEHUS KOPMOBOW 0a3bl B TPAAUIIMOHHBIX ydacTKax
3anagHoro mnpubpexss FOxHoro Kacnus nogopBana Ttpoduyeckas CBs3b MPOMBICIOBBIX
00beKkTOB. B TIIyOOKOBOJHBIX YyYacTKax HWHTEHCU(MUIMPYETCS OHOJOTUYECKOe MOTpedIecHue
PAcTBOPEHHOI'0 KHUCJIOPOAA, MPOTPECCUPYIOTCS B MPUAOHHBIX CIOSAX M B JTOHHBIX OTJIOXEHUX
aHa’pOOHBIE MPOLIECCHI.

Pe3ynpTaThl MHOTOJIETHMX HaONIONEHUM MMOKa3bpIBalOT, 4YTO HepTsiHOoe (M oobuiee)
3arpsi3HEHUE U AHTPOIOTE€HHOE 3BTPOPUPOBAHUE CTAHOBATCS TPYAHOOOpAaTHUMBIMH. B 3TOM
OTHOLIEHUH KAaTE€rOPHUYHO HEJb3sl COTJIACUTHCSI C MHEHHUEM HEKOTOPBIX aBTOPOB O TOM, 4YTO B
MOCJIETHUE TOABI dKoJIoTHUecKoe mojoxkenne B Kacnuu crabunmsupoano Ha ypoHe [1JIK. O
KaKoi cTaOMIIBHOCTH MOXET UATU pedb, ecau B CeBepHoMm Kacruum Oonee 25% axBatopuu B
HACTOSAIIEe BPEMsI OTHOCUTCS K 30HaM T'MIIOKCHUHU, B Psiieé OOIIMPHBIX TMIEPIBTPOGUPOBAHHBIX
Y4aCTKOB BO3HUKAIOT 3aMOPbI (payHbI-(JIOPHI U T.1.

MHorosieTHUE TOBTOPHBIE HMCCIIEIOBAHUS MMOKA3aJy HEYKIOHHOE MOBBIIIEHHE 3HAYECHUS
OPOAYKIMH (UTOIUIAHKTOHA M JECTPYKLMU OpraHMYecKoro BellecTBa. bojee Toro,
AQHTPOIIOTEHHOE 3BTPOPHUPOBAHUE CTANIO OOBIYHBIM SIBICHHEM M B BOCTOYHON YacTu Mops,
KOTOpasi BCErja OTIMYaNach HU3KOH NPOAYKTHMBHOCTBIO OaKTEepHUOIUIaHKTOHA. M3MeHuics B
Mope cTaTtyc TpopHuKHU, B HacTosulee BpeMs B Kacnuu oTCyTCTBYIOT OMroTpoQHbIE YYACTKU U
6onee 60% axBaTOpUM MOpsS MO BEIMYMHE TMEPBUYHOW MPOAYKIUH M YHCICHHOCTU
MUKPOQIIOPHI, OTHOCUTCS K KATETOPUH 3BTPOPHON TPODUKH.

OnHOBpEeMEHHOE OIpe/ieieHne MPOAYKIIUN OaKTepHOIUIAaHKTOHA, OMOMAcChl, 3HAUEHUS
JECTPYKIUU B BOJHOM Macce€ M B JOHHBIX OTJIOKEHUSAX M Jp. DJIEMEHTOB MPUXOAHBIX U
pacXogHBIX YacTed Jalud BO3MOXHOCTh pacCUUTaTh OallaHC OPraHMYecKOro BEIIeCTBAa B
Kacnuiickom mope. IlonyueHHble gaHHbBIE, MOKa3bIBAIOUINE (DYHKIMOHUPOBAHUE SKOCUCTEMBI
oTIeNnbHbIX 4acTed Kacmuiickoro Mops BO BPEMEHHM M IPOCTPAHCTBE, AAIOT BO3MOXHOCTh

International Sciences Reviews: Natural Sciences and Technologies, Vol. 1, No. 2, 2020



48

OTpeAeNUTh TEeHICHIIMN U3MEHEeHHs] (POPMHUPOBAHUS OCHOBHBIX 3BEHBEB OOIIEeH OMOIOrH4YecKon
MPOJIYKTUBHOCTHU B HHX.

Kacnmiickoe Mope Bceraa OTIMYAIOCh BBICOKOW IMPOAYKTHUBHOCTBIO. (OJHAaKo B
HACTOsIIIEe BpeMsi H3MEHEHHE TPO(UYECKOro cTaTyca 4YpeBaTo OMACHOCTBIO YCTOWYHBOTO
YCTaHOBJICHHS TUTIOKCUH B MPUAOHHBIX CJIOSIX BOJbI INTYOOKOBOIHBIX YacTel MOpA.

N3BecTtHO, uTO mMOBCIOAY B Mope rinydxke 50 M C BECHbI OCEHU YCTaHABIIUBACTCS
TEMIEpPaTypHOE paccioeHue BOAHBIX Macc. [Ipu u30bITKE pPAcCTBOPUMOIO OPraHUYECKOIrO
BEIIECTBA, HAIMYUHM JOCTATOYHOM KOHIEHTpAalMU Cylb(ar-cyab(pua0oB, YBEIUYCHUU TEMIIa
OMOJIOTHYECKOI0 pacxoja KHUCIOpOoJa CO3[aeTCsl peallbHOEe YCIOBHE MJii BO3HUKHOBEHUS
aHadpOOHBIX MPOIECCOB, MEPBBIM JIOJTOM TOSBICHHUA CEPOBOJOPOJA © JAp. IPOAYKTOB
Merabonu3ma. B rimyOokoBomHoi uwactu Cpemnero Kacmus na rimyomne 700-750 m oOmiee
coJiepkaHue KHUCIopoJia BobI 3a 15 ner cokparminoch Ha 40-45% , a B FOxHOM — Ha riryOuHe
995 M — wumeromerocs 1,6-2 mr 02/m B 70-X romax, MOJHOCTHIO mcue3sno B 1995 romy.
OKOJIOTMYECKH KpUTHUecKas cuTyauus co3gaHa B IOxuom Kacnuu. Ilpu nmoutu opnHakoBoit
TUIOMIA/IN, IPUPOCT CPETHErOA0BOM MPOAYKIIMU (PUTOIUTAHKTOHA OKa3aics B 2 pa3a Ooubliie, 4ueM
B CeepuoM u Cpennem Kacnuu. IIpumedarensHo, yTo oOlee cojaepikaHUEe KUCIOPOAa BOIBI
Ipu aHaJIoru4HbIX n306arax B CpenneM Kacniuu Ha 25-30% Gonblie, yem B FOxxHOM.

W3BecTHO, 4YTO OCHOBHOM 30HOW Haryna u  (OpMHpPOBaHUS  OHMOJOTHYECKOU
NPOAYKTUBHOCTH MOpEH CUHMTaeTcss akBaTopus Ienb(da, OCOOCHHO €ro CpaBHUTEIHHO
MeNKOBOJHas 4acTh. [lo mpuuMHe 3arps3HEHus, Kak yKa3aHO B COOTBETCTBYIOLIUX pa3jeiax
MoHOrpaduu B OOMIMPHBIX 30HaX 3amaaHoro menbda IOxknoro Kacnus u Oxapem — ["acan-
Kynuciikoro yuyacTka — Ha BOCTOKE, MAaKCHUMajbHas MPOAYKLUHUS OaKTEpHUOIUIAHKTOHA
nepeMenieHa Ha OoJyiee TIyOOKOBOAHBIE aKBATOPUM, KOTOpBIE, KaK MPAaBHIIO, CUUTAIOTCS HE
HNOJIXOAAIIMMH JUII MAacCOBOTO Haryna OCHTOsIIHBIX pbi0. bojee Toro, B TiyOOKOBOJHBIX
y4acTKax MoOps MPOAYKIUs (UTOIIAHKTOHA M MHUKPOOPTaHM3MOB, a TaKKe aUIOXTOHHBIN
CcyOCTpatr pacxoayeTcsl Ha TeHEpalui0 i OMOXUMHYECKYIO aKTUBHOCTh aHAIPOOHBIX OakTepuid. U
HE CJIy4yalfHO, YTO B HAcCTOsIEe BPeMsl B 3HAYUTEIHHO OOJBIIOM KOJIWYECTBE (M3 MPHIOHHBIX
00pastoB BobI riy0xke 200-250 M) BBIAEISAIOTCS MPEICTABUTETN aHAYPOOHBIX OaKTepHUH.

Hedts 1 vedTenpoayktsl B Kacnuu, Kkak U30JUPOBAHHBIN, 3aMKHYTHIN BOJIOEM, UMEIOT
0c00yI0 3HaYUMMOCTh. MICTOpUYECKH CIIOKUIIOCH TaK, YTO 3KocucTema Kacnuiickoro Mopsi JaBHO
MMEET CBA3b C YIIIEBOJOPOAAMM KaK €CTECTBEHHOI'O, TaK M AHTPONOIE€HHOTO MPOUCXOKICHHUS.
Her comuenuss B ToM, uTO yrieBomopoasl B Kacnmuu craim cBoero poja MHOCTOSHHBIMH
KOMIIOHEHTaMH M TPOUCXOJUT MX HAKOIUIEHHE B JIOHHBIX OTJOKEHHUSX MHOTHX YYacTKOB
nienbda u B psJie cllydyaes, Aake B TITyOOKOBOJIHBIX YaCTAX MOPSI.

IIpoBeeHHBIE HAMM MHOTOUYMCIIEHHBIE OIBITBI — MCCIEA0BAaHUS CBHUIETEIBCTBYIOT O
BO3MO>XHOCTH HCHOJIb30BaHUSI HEPTEOKUCISAIOMIMMUA MUKPOOPTaHW3MaMH JIPYITMX HCTOYHUKOB
yriepoja. [Toaromy He00X0AUMO YUUTHIBATh 3TOT (DAKT MPH OLEHKE MPOLIECCOB CAMOOUUIIICHHUS
Kacnuiickoro Mopsi oT HEQTSHOro 3arpsi3HEHus. Y Ccyryomisercss 3KoJoruueckas cTaOuIbHOCTh
Kacnus eme Tem, 4TO BO BCEX CEKTOpax MPUKACHUNCKUX TOCYJapCTB HAMEYaeTCsl PACIIUPEHUE
MOpPCKOM 100bIYM He)TH W Ta3a, MPOBOASTCS MIMPOKOMACIITAOHBIE Pa3BEAOYHO-TIOUCKOBBIC
paboThl, TPAHCHOPTUPOBKH HEPTH U T.1.

B Kacnmiickom Mope BecbMma c1ab0 W3ydeHbl 3HAYCHHS TTeCTULIUIOB, (DEHOIIOB, TAXKEITBIX
METAJIJIOB, JETEPreHTOB U JIp. SIIOBUTBHIX MOJUIIOTAaHTOB. B TO ke Bpems M3BECTHBI MacCOBbBIE
napasuTapHO MUKPOOHOJOTHYECcKHe O0JIE3HH PhIO U JIp. )KUBOTHBIX, HE BBIICHEHBI MPUYUHBI U
MOCJIECTBHSI CHHEPIU3Ma, CYKLIECCHH (DayHbl, TeHETHYECKask CTA0MIIBHOCTh SHJIEMHYHBIX (popM.

N3BecTHO, 4YTO OCHOBHOHI HepecToBBIH (OHA NTPOXOIHBIX, OCOOEHHO OCETPOBBIX
COKpaTHJICS, HanpuMep, B HIkHeM TeueHun Bonru Ha 85% (MBanos, 1999), B Kype-Apakce —
Ha 90-95% (Kynues, 1998) u mnoroioBbe HUX NONIAEPKUBAETCS MYTEM HCKYCCTBEHHOIO
BOCIIPOM3BOCTBA (PE3KO COKPATUIIOCH B TIOCIIEAHNE TOBI).
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[TosToMy HE0OX0IUMO 0CO00 3a00THUTHCS O COXPAHEHUU SKOJOTHUECKOW CTaOWUILHOCTH
cpelpl OOMTaHMS BBITYCKAEMbIX MaJbKOB. B 3TOM OTHOLIEHUM HENOIMYCTUMO YpE3MEPHOE
3arps3HEHUE HW)KHUX TEUYCHUH OCHOBHBIX PEK, OCOOCHHO YCTBEBBIX YYaCTKOB U OHM JOJKHBI
OBITH TI0JT 0COOBIM KOHTPOJIEM.

Okonornyeckoe Onaronosyune Kacrnuiickoro Mopsi 3aBUCHT OT BBINOJIHEHHUS OOLIMX,
COIIACOBAaHHBIX MEXKJIY BCEMHU NPUKACIUWCKMMM TOCYIAapCTBAMHM MEPOIPHUATHHI, KOHTPOJIS U
3a00Tel 0 HeM. Kacnuiickoe Mope B HAcTOSIIMH MEpUO] C TPYAOM CHpABISIETCS C
AQHTPOIIOTEHHON HArpy3Koi W JajbHeWIIee ycyryOJeHHe HKOJOTHYECKOW CHUTYallud TPO3HT
0O0JBIION AJI COXPAaHEHUs er0 OMOPECypPCoB.

IIpenjioxenne:

1.HeoOxoauMbIM  siBiisieTCsl pa3paboTKa HKOJOTMYECKUX CcTaHgapToB ains Kacnus u
COTIJIACOBATH C SKOJIOTUYECKUMHU CITY>KOaMH.

2.IIpoBeaeHune 3K0I0rMYECKOr0 MOHUTOPHUHIA 32 COCTOSIHUEM MOPCKON aKBaTOPHH.

3.0pranu3oBath CIyXObl, 3aHUMAIOIIUECS MPEIyNPEeKICHUEM HE(TIHBIX Pa3IUBOB H
JUKBUAALMEH UX MTOCIEACTBUH.

4.Pa3zpaboTath HOpMAaTHBBI 110 SKOHOMMYECKOMY MEXAaHU3MY 3a HAHECEHHBIH YyIepo
npupoae Kacnus.

5.YTunu3upoBaTh IUIACTOBYIO BOIy, OypOBOM IIIaM ITyTeM BBIBO3a HMX Ha Oeper ¢
IjCJICAYIOIIUM 3aXOPOHEHUEM B CIIELIIOIUIOHAX.

6.Pa3paborarhs MepoNpHUsATHS MO CHUKEHHIO yliepOa HAHOCHMOI'O C IOJHSATHUEM YPOBHS
Kacnuiickoro Mopst pa3nn4HbIM HHGPACTPYKTypaM pecIryOauKy.

7.Y cOBEpLIEHCTBOBAHHE JIEHCTBYIOIUX OUYHCTHBIX COOPYKEHUU rOpoJOB,
YMEHBUIAIOLINE COJIEpKAaHUE SAJOBUTHIX 3JEMEHTOB B COCTaBe IPOMBILUIEHHBIX U
KOMMYHaJIbHBIX CTOYHBIX BOJ, cTekaroniue B Kacnuiickoe mope.
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52 USE OF ELECTRONIC TRAINING MANUAL AS INFORMATION TECHNOLOGY DURING DISTANCE LEARNING

BJIMSTHUE AHAJIA3A BOJIBIIAX TAHHBIX HA PA3BUTUE YMHBIX
T'OPOJIOB

AxaeBa /K.b., 3akupoBa A.b.

AnHoTanus. PactpocTpaHenre OONBIMUX MAaHHBIX W pa3BUTHE TeXHOJNOTWH VHTepHETa Bemiel
(10T) chirpanu BakHYIO POJIb B PEATU3ANU HHUIIMATUB ""yMHOTO TOpoa" HE TOJIBKO 10 BCEMY MHPY, HO
u B Kazaxcrane. MHdopmanus, momyueHHass ¢ naT4ukoB MHTepHeT BemieH, T.e. Oonblive IaHHbBIC,
MPEIOCTABISIOT CMapT TOPOAaM BO3MOXKHOCTPH MOIYyYaTh IEHHYI0 HH()OpPMAannio u3 OOJBIIOro oobeMa
nmaHHblx. Coueranne HWHTepHeTa Bemield W OOJBIINX MAaHHBIX — 3TO OOJACTh, KOTOpas JaeT HaM
BO3MOXHOCTb MPOBOANTH MHOTOYHCIICHHBIE HCCIEIOBaHMA, 3TO 00IacTh, KOTOpasi MPHHECHa HOBHIE U
WHTEPECHBIC MPOOIEMBI JUIS JOCTIKEHUS I CAeNaTh TOpoj yMHBIM. JlaHHBIC HOBBIC TEXHOJIOTUH
COCpEIOTOYEHBI B MEPBYIO0 OYepeab Ha MpOoOJieMaX, CBI3aHHBIX C OM3HECOM M TEXHOJOTHSIMH, KOTOPHIE
TIO3BOJIAIOT TOPOJIaM aKTyaJM3UpPOBATh BUJICHHE, IPUHLIUIIBI ¥ TPEOOBAHUSI MPUIOKEHUI YMHBIX TOPOJIOB
MyTEM peaau3alldd OCHOBHBIX XapaKTEPUCTUK YMHOW cpenbl. B 3Tol crathbe OIKUCHIBACTCS
COBpPEMEHHbIE KOMMYHUKALIMOHHBIE TEXHOJOIMH M HHTEJUICKTYaJIbHbIE NPUIIOKEHUS, UCIOJIb3yeMbIE B
KOHTEKCTE€ YMHBIX TOpoaoB. O0paboTka M aHANMM3 OOJBIIMX JAHHBIX JJIS MOAAEPKKA YMHBIX TOPOJIOB
paccMaTpUBAeTCs C aKIEHTOM Ha TOM, KakK OOJIbIIME JaHHBIE MOTYT MOBJIUATH HA TOPOACKOE HAaCEJICHUE
Ha pa3HbIX ypoBHAX. KpoMme Toro, mpennaraeTcs Oyaymias On3Hec-Moelb OONBIINX JAaHHBIX JUISI YMHBIX
TOPOJIOB, a TAKXKE OTPEAETISIOTCS 3a1a4u OU3HEC M TEXHOJIOTHYECKUX HCCIIEJOBAHNH.

Key words: Bonbuine naHHble, cMapT cuTH, VIHTepHeT Bemied, MHTe/IeKTyaabHbIE CpEbl
o0TayHbIe BEIYUCIICHHUS, paclipe/ielieHHbIC BEIYUCICHHS

Pa3zButue ymMHOro ropoja NpHBOJAUT K yBEIMUYEHHUIO oObeMa JaHHbIX. CleoBaTelbHO,
TakU€ OrpOMHbIE OOBEMBbl JAHHBIX WM OoJIbIIME JaHHBIE JIEKAaT B OCHOBE YCIYT,
npenoctasiseMbix [0T. bonpiine naHHbIE y)kKe JaBHO XapaKTepu3yeTcs 00bEMOM, CKOPOCThIO U
pazHooOpa3ueM THUIIOB JIaHHBIX, KOTOpbIE CO3AAIOTCS C IOCTOSIHHO pAacTyIled CKOpPOCTHIO.
Bonbiime naHHble MPEeIOCTaBISAIOT FOPOAY BO3MOXKHOCTH MOJYYHMTh IIEHHYIO MH(OpMAIHIO U3
3HAUUTENBHOTO O00BbEMa JIaHHBIX, COOPAaHHBIX U3 pPAa3IMYHBIX HCTOYHHKOB, C TIOMOIBIO
natuyukoB.  KoHe4HO,  XapakTepUCTHUKM  TAaKMX  JAaHHBIX B OCHOBHOM  BKJIIOYAOT
HECTPYKTYPUPOBAHHBIE OCOOCHHOCTH IO CPaBHEHHUIO C OOJBIIUMHU JTaHHBIMH, COOpaHHBIMU
JIpYyrUMH cpeacTBaMu. Puc. 1 mumocTpupyeT MHTENIeKTyallbHble TEXHOJIOTUH ¢ OONbIIUMU
JAHHBIMH ¥ OOJAYHBIMH BBIYHMCICHHUSMH, B KOTOPOM pa3IMYHbIE WHTEIIICKTYyalbHbIC
NPUIOKEHNsT OOMEHMBAIOTCS MH(POPMAIEel ¢ OMOIIbI0 BCTPOEHHBIX CEHCOPHBIX YCTPOMCTB U
JIPYTUX YCTPONCTB, WHTETPUPOBAHHBIX C HWHQPPACTPYKTYpOH OONAUHBIX BBIYMCICHUHN, LIS
reHepanuu  OONbIIMX OOBEMOB HECTPYKTYPHUPOBAHHBIX JAaHHBIX. OTH OojiblINe O0OBEMbI
HECTPYKTYPUPOBAHHBIX JTaHHBIE COOUPAIOTCS M XpaHATCS B OOJlake WM ILIEHTpe 00paboTKu
JTAHHBIX C MCIOJIb30BAaHUEM pACHpPEAETICHHBIX OTKAa30yCTOMYMBBIX 0a3 JAHHBIX, TAKUX KakK He
tosibko SQL, KOTOpbIi HCHONB3yeTcs Ul YIYYIIEHUS OJHOM CIy>KObl WM TNPHIOKEHUS U
COBMECTHO HCIIOJIB3YETCSl pa3iU4yHbIMH ciy:kOamu. Takum o0pa3zom, mporpammHas MOJEINb
00paboTKK OONBIIMX MACCHUBOB J@HHBIX C MapaUIeIbHBIMH aJIrOPUTMaMU MOXET OBITh
UCIIOJIb30BaHA ISl aHAIN3a IaHHBIX JUTS TOJTYYEHHsI IEHHOCTH U3 XPaHUMBIX JaHHbBIX [1].
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Pucynox 1 — bonwiue nannsie B CmapT ropoje

YMHBIE TOpOAa WUIpalOT KIIOYEBYIO poJib B MpeoOpa3oBaHUM pa3lIMyYHBIX chep
YeJI0OBEYECKOM JKM3HHW, 3aTparuBas TaKWE OTpPAciIM, KaK TPaHCIOPT, 3paBOOXpPaHEHHUE,
JHepreTMka M oOpa3zoBaHue. Hampumep, naHHbIE METEOpPOJOTHYECKOW HH(OpMaLUU
3HAYUTEIbHO YBEJIUYMBAIOTCA OBICTPHIMM TEeMIIaMHU. BblsBIeHHE U MOJy4YeHHE IIEHHOU
uH(popMaluu U3 OOJBIIUX O00BEMOB METEOPOJIOTMYECKUX JIaHHBIX MOXKET OBITh Ype3BbIYAIHO
IIOJIE3HBIM C TOYKH 3PEHMS Pa3BUTHs CEJIBCKOTO X03siicTBa. Kpome TOro, aHaJluTHKa MOTOJHBIX
JAHHBIX MOXXET MOMOYb 3apaHee MHPOPMUPOBAThH JIOJAEH O BO3MOXKHBIX OINACHBIX YCIOBHAX
(HampuMmep, uMH(pOpMalMd O HABOJHEHMSAX, YPE3BBIYAWHO JKapKoW Moroje, 3acyxe W T. I.).
[TpaBuTenscTBa HayalM MCHOJB30BAaTh MJIEU YMHBIX TOPOJOB JUISl TOBBIIIEHUS YPOBHS KU3HU
CBOMX TpaXJaH M BHEAPEHUS MPUIOKEHUH OONBbIIMX AaHHBIX. bosblive naHHBIE Ui YMHOTO
ropoga MOTyT TpaHC(HOPMHUPOBATh KaXKIBIM CEKTOp HAIMOHAIBLHONW DJKOHOMHKHU. Takas
TpaHchopManys IMO3BOJSET TOpoJaM aKTyaJlu3UpOBaTh NMPUHIMIIEI 00y4eHUs U TpeOOoBaHMS
MPWIOKEHUH «YMHOTO TOpOJay, pean3ys OCHOBHBIE XapaKTEPUCTHKU «YMHOM cpeibl». DTu
XapaKTEpUCTHKHU BKIIIOYAIOT, CPEIU MPOYETO, YCTONYUBOCTD, YIIPABJICHHE, YIYUIIEHUE KaueCcTBa
JKU3HU U MHTEJVIEKTyaJlbHOE YMpaBlI€HHE MPUPOJIHBIX PECYpCOB U OOBEKTOB TOpoia. Y MHBIH
rOpOJl MCIOJIb3YeT NMPEUMYILECTBA HOBBIX TEXHOJOTHH, TAKUX Kak OECIpOBOAHAs CBSA3b SensSOr
networks (WSN), 4To0bl CHU3UTH 3aTpaThl U HOTpebieHue pecypcoB. OAHAKO MPUMEHEHHE
AQHAJTUTUKK OOJIBIIMX JAaHHBIX B HMHTEJJIEKTyalbHOH Cpele Bce elle HAaXOAMUTCS Ha HU3KOM
ypoBHE. OHON 13 HOBBIX TEXHOJIOTUN, 00JIaAAIOIIUX OTPOMHBIM OTEHIIHAJIOM IS YITy4IlIeHUs
yCIyr YMHOTO TOpPOJa, SIBJSETCS aHAIMTHKA OONBIIMX JaHHBIX. B Hacrosiiee BpeMsi 0oJbIloe
KOJIMUECTBO JIaHHBIX T€HEPUPYETCS U3 Pa3IMYHbIX UICTOYHUKOB JaHHBIX, TAKHX KaK CMapT(OHBI,
KOMIIBIOTEPHI, JIaTYUKH, KaMepbl, CHCTEMbl TJIOOAIBHOTO TO3UIMOHUPOBAHUSA, CAWUTHI
COLIMATIbHBIX CeTeW, KOMMEpYECKHMEe TpPaH3aKIUH M WIrpbl. YUYHUTHIBas, 4YTO OOBEM JIaHHBIX,
TeHEpUPYEMBIX B HAIlleM COBPEMEHHOM LH(POBOM MHUpE, MOCTOSHHO pacTeT, 3((EeKTUBHbIC
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cpencTBa XpaHeHHs U 00paOOTKH MAaHHBIX CO3JA0T MPOOJIEMBI JJII TPAAUIIMOHHBIX TIAThOpM
WHTEIJICKTYalbHOTO aHajdn3a JAaHHBIX W aHATUTUKUA. AHaIW3 OONBIIMX JJAHHBIX MOXKET
W3BJICKATh 3HAUUMYIO0 HH(POPMAIIMIO U3 OKeaHa TAHHBIX C CECHCOPHBIX YCTPOUCTB. DD PEKTUBHBIH
aHAJIU3 ¥ UCTIOIB30BaHUE OONBININX JAHHBIX SIBISIFOTCS KIFOYEBBIM (DAKTOPOM ycrieXa BO MHOTHX
obJyacTsax OM3Heca U yCIIyT, BKIIoUYas «YMHBIN ropoy». [IpuMeHeHne 60IbIIMX JaHHBIX B YMHOM
ropoJie IMEeeT MHOTO TIPEUMYIIECTB U MPOoOIeM, BKITIOYas HaJTM4Ue OOJNBITUX BBHIYACIUTEIHHBIX
Y XPAaHWINIIHBIX MOITHOCTEH 111 00pabOTKH MOTOKOB JAaHHBIX, MPOU3BOIUMBIX B CPEJIC YMHOTO
ropona Puc.2. OHUM U3 BO3MOXHBIX CIIOCOOOB HCITOJIB30BAHMSI 3TOTO IPEUMYIIIECTBA SIBIISICTCS
WCITOJIb30BaHUE 00JIAYHBIX BBIYUCIICHUHN M TEXHOJIOTHI IHTEpHETA BEIICH.

Wrrepnes

npanainepe

Wl PDNEAY dgre

Pucynok 2 — Pabora ¢ bonbmmmu naHHbIMU

Ilenbp naHHOTO HCCIENOBaHMS - MPEUIOKUTh BCECTOPOHHEE HCCIIEOBaHUE OOJBIINX
JaHHBIX B YMHBIX Topojax, 0ojiee KOHKPETHO, poJib OOJBIIMX JAHHBIX JI YCTOHYHMBOIO
pa3BUTHUSA U YIYUIIECHUs YPOBHS )KM3HU B CMapT TOpofax.

[oT obGecneunBaer miuatdopMy JUisi JaTYUKOB M HCIIOJHUTENBHBIX YCTPOMCTB JUIs
OecIpensaTCTBEHHOM CBSI3U B Cpejie YMHOI'0 ropojia U odecrieuyuBaer Bce Oosee y100HbIi 0OMeH
uHpopmanuern Mexnay miatpopmaMu. Vcnonb3oBaHuE pa3iMUHBIX OECIPOBOJIHBIX JaTUYMKOB
nemaer  loT cienyromeld peBOMIOLMOHHONM TEXHOJIOTMEW, U3BJIEKas BBITOAY U3 BCEX
BO3MOXKHOCTEH, MpejuiaraeMblx MHTEpHET Bemamu. OO0 3TOM CBUJIETENBCTBYIOT BHEIPEHUS B
YMHBIX TOpOJaX TaKUX HWHTEIJIEKTYyaJbHBIX CHUCTEM, KaK yMHBIE CETH, yMHas pPO3HHYHAas
TOPIOBJIS, YMHBIE JI0OMa, YMHasi BOJa, YMHBIH TPaHCIOPT, YMHOE 3/IpaBOOXPAHEHUE U yMHas
sHepreTuka. OJHAKO YHUBEPCAIBHO COIJIACOBAHHOE OIPEACIEHUE YMHOIO TIopoja eIle
MPEJICTOUT pa3paboTaTh, TAK KaK Ha CETOJHSAIIHUN MOMEHT, HET MOJIHOLIEHHOT'O YMHOI'O TOpo/ia.
YMHBIE TOpoAa AENATCS Ha JBA TUIA, TOPOJ C HYJS CTPOUTCS KaK YMHBIM, U CyLIECTBYIOIINN
ropoJl MEepexXoJUT B «YMHBIA TOpoa». YMHBIM TOpoJ ¢oKycupyercs Ha HNPUMEHEHUU
MH(POPMALIMOHHBIX TEXHOJOTHI HOBOTO MOKOJIEHHUS BO BCeX cepax *KU3HH, BCTpauBas JaTUUKU
u o0opynoBaHue B OOJIBHHUIIBI, 3JEKTPOCETH, KEIE€3Hble NOPOTH, MOCTbHI, TYHHENH, JOPOTH,
3/1aHUsI, BOJHBIE CHUCTEMBI, IUIOTUHBI, He(Te- M Ta30IpPOBOJBI, a TAKXKE APYrue OOBEKTHI IO
BCcEMY MHpY, TeM cambiM Gopmupys loT. NHTepHeT - peBosntonus npuBena k OecrpeneeHTHbIM
MacmTabaM W TeMIlaM B3aHUMOACUCTBUS MEXIYy JIOAbMU. YMHBIH TOpOA TMOAYEPKHUBAET
B3aMMOCBS3b CEHCOPHBIX U UCHOJHUTENbHBIX YCTPOMCTB, TEM CaMbIM MO3BOJISAsI OOMEHUBATHCS
uHpopManmelt Mexay IiIaTpopMaMu Yepe3 EAMHYK CTPYKTypy. Takoe cOoBMECTHOE
MCIIOJIb30BAHUE JOCTUTAETCS 3a CUET IVIAJJKOTO OBCEMECTHOTO 30HANPOBAHMS, aHAJIN3A TAHHBIX
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U IpeAcTaBlIeHUs HMH(OpManUM C OOJIAYHBIMHM BBIYMCICHHUAMU B KauecTBE OOBEIUHSIIOIIEH
CTPYKTYPBHI.

Cuctembl OOJIBIIMX JAaHHBIX J0OBIBAIOTCS, XpaHATCA U 00padaThIBAIOTCS B YMHBIX
ropogax Ooinee 3¢hdekTuBHO, 4TOOBI MPOU3BOAUTH MHGOPMAIMIO IS YIYUIICHUS pa3IMYHBIX
ycayr ymMHOro ropoja. Kpome Toro, 6onbline 1aHHbIe MOTYT ITOMOYb JIMIAM, IPUHUMAIOIIUM
pelIeHHs, TUIAHUPOBATh JII000€ PAaCHIMPEHHE YCIYT, PECypCOB WM 00NacTel yMHOTO ropoja.
PaznuuHble XapakTepUCTUKU OOJIBIIMX JaHHBIX AEMOHCTPUPYIOT UX 3HAYMTEIbHBIN MMOTEHLUAI
JUIs pocTa W pa3BUTUS. BO3MOXHOCTH O€3rpaHUYHBI, OJHAKO OHM OTPAHUYECHBI HAINYHEM
HEePEeZOBbIX TEXHOJOTHMM U MHCTPYMEHTOB. bonbline naHHbBIE MOTYT JOCTHraTh CBOUX Li€JeH U
NPOJIBUraTh YCIYTW B YMHBIX TOPOJAX, MCIIOJIB3Ys MPABUIbHBIE WHCTPYMEHTBHI M METOMBI IS
3G PeKTUBHOTO H pE3yNbTATUBHOTO aHaidu3a JaHHBIX. Takas dddexTuBHOCTH Oyner
CTHUMYJIUPOBATh COTPYAHHYECTBO M KOMMYHHKALMIO MEXAY HOJPA3ICICHUSIMH H MOXKET
CHOCOOCTBOBaTh CO3JaHMIO JIOTIOJIHUTENBHBIX YCIYr M IPWIOXKEHUH, KOTOpble MOTYT elle
Oonbmie MOBBICUTH 3((PeKTUBHOCTE PabOTBI yMHOTO ropona. llpmioskeHust s paboThl ¢
OOJBIIMMH JAHHBIMU MOT'YT OOCIIY>)KHBaTh MHOTHE CEKTOpa B YMHOM Topojie, obecreunBas TeM
CaMbIM JIyYIIUH OMBIT pabOTHl ¢ KIMEHTAMH W YCIyTd, KOTOPHIE MOMOTAIOT MPEATNPHITHIM
JOCTHYb 0oJiee BBICOKOM NPOM3BOAUTENILHOCTH (Hampumep, Oosee BBICOKOW NPUOBUI WM
YBEJIMYEHUS  JIOJIM  pPbIHKA).  3ApAaBOOXPAHEHHWE  MOXET  OBbIThb  yJAY4YlIIEHO  IIyTeM
COBEPILEHCTBOBAHUS NPO(PUIAKTUUECKUX YCIYr, HHCTPYMEHTOB JMAarHOCTUKM U JICYCHMS,
BE/ICHUS MEIUIIMHCKON JOKYMEHTAIIMH M YX0/Ia 32 ManueHTaMu. TpaHCIIOpPTHBIE CHCTEMBI MOTYT
U3BJIeYb OOJIBIIYIO MOJIb3Y U3 OOJBIIMX JAHHBIX JUIsl ONTHMU3ALUK MapLUIpyTOB U PACHUCAHUH,
YIIOBJIETBOPEHHSI PA3IMYHBIX TPEOOBAHMH U TIOBBIIICHHS SKOJIOTUYHOCTH.

OOnauHble BBIYMCICHUS MCIIOJIB3YIOTCS JI ONUCAHUS MHOXKECTBA PAa3IMYHBIX THUIIOB
BBIYUCIUTENBHBIX MOJEJCH, KOTOpbIE BKJIIOYAIOT B Ce0s MHOMXECTBO KOMITBIOTEPOB WIIU
KJIACTE€POB, COCIMHEHHBIX Yepe3 KOMMYHMKALIMOHHYIO CETh peanbHOro BpemeHHU. OOnauHble
BBIYUCIICHHUSI TPEAOCTABISAIOT YCIAYTH ISl BBIMOJHEHUS CIOXHBIX KPYIMTHOMACIITAOHBIX
BBIUMCIUTENbHBIX 3a7lay, TaKuX Kak Jo0bya OOJBIIMX JAaHHBIX COLMANBHBIX CeTeH,
TeHEPUPYEMBIX C TMOMOIIBIO MPHIIOKEHUH st cMapTdoHoB. OONadHble CEpBUCHI, TaKUE Kak
wiatdopma kak yciyra (PaaS), mporpammHoe o0ecrieueHre Kak yciiyra 1 HHPPacTpyKTypa Kak
yciyra, MoryT 0bITh 00beauHensl ¢ [0T. Takoe o0bennHeHne MokeT TpaHc(hOpPMUPOBATh JIFO00M
OM3HeC; ¢ BHEIPEHHEM TEXHOJOTHHM OOJBIINX JaHHBIX OOJbIIOE KOJIUYECTBO JAHHBIX MOXKET
ObITh JIeTKO 00padboTaHo. Kpome Toro, 0061auHble BEIYUCIEHHSI MOTYT 00€CTIEYUTh BUPTYAJIbHYIO
UHQPACTPYKTYpy [UId  CIYKEOHBIX BBIYMCICHUH, KOTOpas OOBEIUHSET YyCTpOicTBa
MOHUTOPHHTA, YCTPOWCTBA XpaHEHHS JaHHBIX, AHAIUTHYECKHE HWHCTPYMEHTHI, IUIATGOPMBI
BU3YaJIU3aIMH U JTOCTaBKY KIMEHTOB.

BonbmuHCTBO TpHUIOKEHUH OONBIIMX JAHHBIX JJISI YMHBIX TOpPOJOB TpeOyIOT
UHTEJUIEKTYaJIbHBIX CEeTeH, KOTOpbIE COENMHSIOT WX KOMIIOHEHTHI, BKIIOuYas 00OpynoBaHME
KHUTEJIeH, TaKOe KaK aBTOMOOWIIM, YCTPOMCTBa YMHOTO JIOMa M CMapT(OHBL. DTa CETh JTOJHKHA
ObITh criocoOHa 3¢ (EeKTUBHO NepenaBaTh COOpaHHBIE JaHHBIE U3 UX HCTOYHUKOB Tyna, IJie
OoybIIe MaHHBIE COOMPAIOTCS, XPaHATCS W 00padaTHIBAIOTCS, a TaKXKe MepeaaBaTh OTBETHI
00paTHO pazIMYHBIM OpraHU3alMsIM, KOTOpPbIE HY)KIAl0TCS B HUX B YMHOM ropoje. [loanepxka
KadecTBa OOCITY)KMBaHUS B CETH YPE3BBIYAMHO BaKHA I MPHIIOKEHHUH OOJBINIUX TaHHBIX
peaJbHOrO BPEMEHHU JJIsl YMHBIX TOpOJOB. B 3THUX MNPHUIOKEHHAX BCE TEKYIIUME COOBITHS
pacripeIelIeHHOTO TTPHUIIOKESHUS TOJDKHBI TTepeIaBaThes B PEKUME peallbHOTO BPEMEHH Ty, T/1e
OHU MOTYT ObITH 00paboTaHbl. DTU COOBITHUS MOTYT OBITh MEpPEAaHbl U3 MX HCTOUYHUKOB Kak
HeoOpaOoTaHHBIE COOBITHS WIM Kak OTQWIHTPOBAHHBIE, WINW OOBEAWHEHHBIE COOBITHA. B
JAHHOM pas/ielie BBIJCNSEM pa3JInYHbIE TEXHOJOTMH, OT KOTOPBIX MOXET BBIUTpATh Cpeia
«YMHOTO TOpPOJIa», B TOM YHUCIIE TEXHOJIOTHH «YMHOTO TOpO/a» U «OONBIINX JaHHBIX». YTOOBI
OXBaTUTh YMHBIA Topoj, HeoOXoauMo BHeApUTHh TexHojoruio IoT, koropas mno3Bojsier
JVICTaHIIMOHHO BOCIIPHHUMATh W KOHTPOJHMPOBATH PA3IUYHBIE OOBEKTHI Yepe3 CYIIECCTBYIONTYIO
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CETEBYI0 MHPPACTPYKTYpPY. DTO NPEANPHUATHE CO3ACT BO3MOXKHOCTU Il JOCTHKEHHsI THOKOM
MHTETPAlUH PA3JIMYHBIX 00BEKTOB B CMApT ropoi. Takue MHHOBAIMH MOBBICAT 3P PEKTHBHOCTD
U TOYHOCTh, a TaKkKe obecredyar 3KOHOMHUYEcKHe BbIroAsl, koraa loT Oynmer nomnosHeH
JaTYMKaMM M KOMIIOHEHTaMu IpuBoja. Kak yke DNoIYepKUBAJIOCh paHEe, OTKpbITas
cTanapTHas TexHosorust loT Oyner onTuManbHOM /Ui AOCTHXKEHUA 3TOM nenu. OpraHuzanui,
takne Kak uHUnmMatuBa XMPP, uyepe3 cBoit ¢onnx XSF co3maioT OCHOBY it OTKPBITOM
CTaHJApTHON TEXHOJOIMH, KOTOpask HE NMPUBSA3aHA HU K KAKOM KOMITAHUM U HE CBSI3aHA C KAKUMU
- mmbo oOmaunbiMu  cepBucamu. Takas TexHomorus, kak REST, obecrneunBaer
MaclITaOUpyeMyl0 apXUTEKTypy, KOTopass I03BOJsieT OOBEKTaM B3aUMOJCHCTBOBaTh IO
IIPOTOKOJIY IIepeAadyy TMIEPTEKCTa U JIETKO afanTUpyeTcs Uil NpUiloKeHuil MHTepHera Bemen
JUIs1 00ecIIeueHus CBSI3U OT JIF0OOT0 00BEKTa K IIEHTPAIbHOMY BeO-cepBepy.

[Ipobnema ympaBieHus ceTeBOW WHQPPACTPYKTYPOH BBI3BIBACT 03a00YEHHOCTh Y
IIOCTaBIIMKOB CETEBbIX YCIYyT. DTa NpobiieMa He TOJIBKO BIMSET Ha JI0XOJbl, HO M OrpaHUYUBAET
VMHHOBAallUM B TEJEKOMMYHUKAIIMOHHOW oTpaciau. Takum oO0pa3oM, CceTeBble ONEPATOPHI
CTpEMSTCS MUHUMHU3UPOBaTh MM YCTPAHUTh CBOK 3aBUCUMOCTh OT IPONPHUETAPHOrO
obopynoBanusi. HeoOX0MMMOCTh CMEIICHUsT TApaJAUTMbl C OMOPHI HA anmapatHoe oOecrieyeHune
JUIsl OCHOBHOM ceTeBOM (pyHKIIMM MpuBeNa K BupTyanuszanuu cereBbix ¢ynkiuii (NFV). 'pynna
U3 CEMH OIEPaTOpPOB CBsI3U U3 EBpONEcKOro MHCTUTYTa TE€IEKOMMYHUKALMOHHBIX CTaHAAPTOB
chopmupoBaina npomseinuieHHbie cnenudukanuu 11 NFV. NFV - 310 TexHonorus, BHeIpeHHas
JUIsL  TOrO, 4YTOOBI  BOCIIOJI30BATbCA  IPEUMYILIECTBAMU  3BOJIOLUUU  BUPTyaJIU3aLUU
UH(POPMALIMOHHBIX TEXHOJOIMH. JTa TEXHOJIOIUs MEPEHOCUT amlapaTHble CeTeBble (PYHKLUU B
[IPOrpaMMHbIE HPUJIOKEHHUS, padoTarolue Ha KOMMEpPYECKOM ToTOBOM obopynoBanuu. C
nomoteio NFV cereBble pyHKIIMM MOTYT ObITh MHULIMMPOBAHBI U3 PA3JIMYHBIX MECT, TAKUX KaK
HEHTPBI 00paOOTKU JaHHBIX, CETEBBIC Y3JIbI U KOHEUHBIEC TOJIh30BATEIN. JTa HOBAs TEXHOJIOTHS
o0ecrneynMBaeT  MHOXECTBO PEUMYIIECTB, BKJIIOYast OTKPBITOCTh 1aTHOPMBI,
MacmTabupyeMoCTh, THOKOCTh, MOBBIIICHUE MPOU3BOIUTEIFHOCTH, CHIKCHHE KAIMTAJIbHBIX H
onepaiuoHHbIX 3arpaT. NFV mpenocraBiser sup - HOPT A CIEAYIOIIMX KOMIIOHEHTOB:
¢busnueckuil cepsep, THUIEPBU30P U ToOcCTeBas BUpTyaibHass MaminHa. Dusmdeckuii cepsep
NpeocTaBiIseT (U3NYECKHE PECcypchl, TaKHe KaK MpOLEeccop, XpaHWIHIIE MU OIepaTHBHas
namsTh. [ MIIepBU30P-3TO MOHUTOP BUPTYAJIbHON MAaIIMHbBI, KOTOPBIA yrnpaBiseT GU3NUEeCKUMU
pecypcamu 1 0becrieunBaeT cpeny ISl BHIOJHEHUS FOCTEBOM BUPTYaJIbHOM MaluHbL. ['ocTeBas
BUpTyalbHas MallliHA, HANpPOTUB, MpEJICTaBIsieT co0ol mporpaMMHoe oOecredyeHue,
HIMYJHPYIOLIEEe apXUTEKTypy U (YHKIIMOHAIbHBIE BO3MOXHOCTH (pu3nueckoi Iuiatdopmsbl, Ha
KOTOpOM BbINOJHSETCS TpeOyemoe npuiioxkenue. TexHonoruss NFV ncnonb3yer npeumyiiecTsa
001a4HON MH(PPACTPYKTYpPbI M CETEBBIX CEPBUCOB I (popmupoBanus MHPpacTpykrypbl NFV.
Takum oO0Opa3oMm, MNPUMEHEHHE JSTOM TEXHOJOTMM B YMHOM Topoje OyaeT BKIIOYaTh
BUPTYaJIU3alMI0 MOOMIIBHBIX 0a30BBIX CTaHLMHM, PaaS, cereif JOCTaBKM KOHTEHTa U JOMAITHUX
cpex.

[TockonbKy npUiI0kKeHUs "yMHOTO TOpo/ia" MPOU3BOAAT HEMPEPhIBHBIE O0JIBIINE 0OBEMBI
JAHHBIX U3 Pa3HOPOJIHBIX HCTOUYHUKOB, CYIIECTBYIOIIME TEXHOJIOTUN PESIIIMOHHBIX 0a3 JaHHBIX
HEIOCTaTOYHBI JUIsI 00paOOTKM TaKUX OTPOMHBIX OOBEMOB JaHHBIX, YUUTHIBAS OIPaAaHUUYCHHYIO
CKOPOCTh 00paOOTKHU M 3HAUUTEIbHBIE 3aTPaThl HA paCHIMpPEHUE XpaHWIHIIa. [ pemeHus 3Toi
npoOJaeMbl TEXHOJOTMH 00pabOTKM OONBIIMX JIAaHHBIX, OCHOBaHHBIE Ha pPAaCHpeeIEHHOM
yIpaBieHUN JaHHBIMU M MapajuieabHOM o0paboTke, obecreunsiv OJaronpusTHbIe MIaT(GOpMbI
JUISL XpaHWJIUIL JaHHBIX, PacIpe/IeeHHbIX 00pa00TKH U MHTEPAKTUBHOM BU3yalln3alluy JIaHHBIX.

CucremMHas cTpyKTypa OOJBIIMX JAaHHBIX B YMHOM TOpPOZE, MOXET OBITh pa3/elieHa Ha
HECKOJIBKO YpOBHEH il 0OecredeHns: BO3MOXKHOCTU Pa3BUTHSI MHTETPUPOBAHHOTO YIPABJICHUS
OONBIIMMU JTAHHBIMU W TEXHOJOTHMM yMHOro ropoga puc.3. Kaxnaeli cioil mpeacraBiser
NOTEHIMATIbHYIO (DYHKIIMOHAJIILHOCTh KOMIIOHEHTOB big data smart city. IlepBbrif cnoii - 31O
COBOKYITHOCTb OOBEKTOB U YCTPOWCTB, COECMHEHHBIX JOKAJbHBIMU W/WIM HMIMPOKUMHU CETAMHU.
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BonbmIMHCTBO M3 ATHX OOBEKTOB M YCTPOMCTB AaKTUBHO T€HEPUPYIOT OTPOMHOE KOJIHYECTBO
HECTPYKTYPUPOBAHHBIX JaHHBIX KaXayl0 CceKkyHay. Ha BTopom ypoBHE Bce coOpaHHBIC
HECTPYKTYpUPOBaHHbIE JaHHBIC XPAHATCA B OOIIMX paclpeelIeHHbIX 0TKa30yCTOMYMBBIX 0azax
JAHHBIX, PACMOJOXKEHHBIX JHOO B TOPOJICKOM JaTa-IIEHTPE, OCHAIIEHHOM BCEMH CETEBBIMH
3JIeMEeHTaMu, JU00 B XpaHWIMIIaX OOJIbIIMX JaHHBIX, Takux Kak S3, Google cloud services u
Azure OoT TakuX MOCTAaBIIMKOB, Kak Amazon, Google, Microsoft u Cloud. B stux ciygasx
MOYKHO HCIIOJIb30BaTh Pa3InYHbIC CHCTEMbl XpaHEHHs OOJIBINNX JaHHBIX, Takue kak Cassandra,
Hbase, MangDB, CouchDB, Volde - mort, DynamoDB u Redis. B npezienax ogHOro u T0ro xe
YPOBHSI XpaHUMbIE JaHHbIE OOpalOaThIBAIOTCS B 3aBUCUMOCTH OT BXOJSIIUX 3alpoOCOB C
UCTIOJIb30BaHUEM MTAKETHON MOJIENTU MporpaMMHUpoBanus, Takoi kak MapReduce framework mim
IpPYrMX MEXaHU3MOB O00paOOTKH, HCHOJIB3YeMBIX I Oonblminx JAaHHbIX. MapReduce
NPEJOCTABIIICT MOIIHYIO MNPOTPAMMHYIO MOJIENb JJIsi TMapajulebHON W  pacrpeneneHHOM
00paboTKK OONBIINX JAaHHBIX B Kiactepax. IIpum moTtokoBoi 00paOOTKE JaHHBIC JOKHBI
00pabaTeIBaThCsl OBICTPO, YTOOBI KOMITAHWY W YACTHBIE JIMIA MOTJIM pEarupoBaTh Ha U3MEHEHUS
B PEKUME pEalbHOIO BPEMEHH B Cpele YMHOTO ropojaa. MHOrMe TEXHOJOTMH MOTYT IOMOYb
oOpabarbiBaTh M 00pabaThIBaTh IMOTOKOBBIE HECTPYKTYPUPOBAHHBIE MHAHHBIE B PEATbHOM
BpeMeHH, Takue kak Spark, Storm u S4. MHTennexTyanbHbIi aHAIN3 NOKa3aH Ha puc. 1 MOXer
OBITH pa3paboTaH C UCTIOIH30BAHUEM MACIITAOMPYEMBIX aJITOPUTMOB MAIIMHHOTO OOYUSHHS WITH
JIPYTUX HOBBIX JITOPUTMOB MHTENIEKTYaIbHOTO aHAJIM3a IaHHBIX ISl 00ecTieueHUs] 3BIICUECHUS
MATTEPHOB M 3HAHUU U3 OOJBIINX 00HEMOB JaHHBIX. THIIMYHBIM TPUMEPOM TaKOH TEXHOJOTHUU
apnsgercss Apache Mahout, B KOTOpOM MOXHO HallTH MHOXKECTBO OHMOJIMOTEK MAaIIUHHOTO
oOyueHHst Aisi PUIBTpaAIMH, KIacTepu3alui 1 kiaccuukanuu ganHbiX. [locnennuii ypoBeHs -
9TO MPUKJIAJHBIE CEPBUCHI, B KOTOPBIX JIIOJAU U MAlIMHBI HAIPSIMYIO B3aUMOJICHCTBYIOT APYT C
JIPYTOM IS TIPUHATHS Pa3syMHBIX pemieHui. Takue MPUIOKECHHUS MOTYT HCIOJIb30BATHCS IS
pa3MuYHBIX IIeJiel, TaKMX KaK pEeKOMEHJallud, OOHapyKeHHWE MOILICHHUYECTBa, aHaju3
HACTPOCHUI, MHTEIJICKTYaJIbHOE yIIpaBJIcHUE TpahUKOM U aHaM3 BeO — muciuiees [2].

Pucynok 3 - CucremMHas CTpyKTypa OOJbIINX JAaHHBIX B YMHOM IrOpojie
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VYMHBI TOpOoA W OONbIIME JAaHHBIE CIY)XXaT KIOYEBBIMU KOMIIOHEHTaMH JJIs
pedopmupoBanus Oyaymmx OuszHec - wmojeneid. CormacHo, «OW3HEC — MOJENBY» -3TO
KOHIENTYaIbHBI MHCTPYMEHT, KOTOPBIA COJAEPKUT HAOOp AJIEMEHTOB M HUX B3aUMOCBSI3U U
MO3BOJISIET BBIPA3UTh OM3HEC-IOTUKY KOHKPETHOW (PMPMBI. DTO OMHMCAHUE IEHHOCTH KOMITaHHM
npejiaraeT OJHOMY WJIM HECKOJbKUM CETMEHTaM KJIIMEHTOB U apXUTEKTYphl (PUPMBI U €€ CEeTU
napTHEpOB JJIs co3gaHus. bonbie naHHble, cCOOpaHHBIE U3 MHTEIUIEKTYaJIbHOW CPEIbl, MOTYT
CBITPAaTh BAaAXHYIO pOJIb B YCKOPEHUHU Tporecca pa3zpaboTku OusHec-mojenu. Packpeitue
CKPBITBIX 3aKOHOMEPHOCTEH, KOPPENSIHiA U APYTUX CBEICHUN M3 OONBIINX OOBEMOB JTaHHBIX
MHTEJJICKTYaJIbHOM Cpelibl MOXKET MO3BOJIMTH BiajeibliaM Ou3Heca yaydlIuTh CBOW OWU3HEC U
00CIyUBaTh CBOUX KJIMEHTOB. AHAJUTHKA JIaHHBIX, COOPAHHBIX U3 UHTEJUIEKTYaJbHOU CpeEllbl,
MOKET IIOMOYb B MPUOOPETEHHHM 3HAHWM [UIsI MPOTHO3UPOBAHUS PBHIHOYHBIX TEHICHIIUMA.
Paznuunbie peKOMEHAaUHU 1O MPOIYKTY MOTYT OBITh MPEAOCTABICHBI IOCTIE aHAIN3a CE30HHBIX
Bapuauui. /{ns nenei npoABMKEHUS aHAJTUTUKA MOXKET IOMOYb B CTPATErMYECKOM pa3MeLIEHUN
peKiaMbl, TEM CaMbIM I103BOJISIS JIIOASM HIPUHUMATh IEHHOE pELIEHUE C TOYKU 3PEHUS
MOHUMaHUS KJIMEHTOB U IMPOAYKTOB, a TAKXKE€ MOXET IOMOYb B BBISBICHUU IMOTEHUMAJIbHBIX
PUCKOB M BO3MOXXHOCTEM i1 KommaHuu. Kpome Toro, aHaiMTUKa MOXET I1OMOYb
IPEeINpHUATHIM pa3padoTaTh YMHBIE CTpATETUu MOCIE aHallM3a JaHHBIX O COTPYAHUKAaX. AHAIN3
IPOJIYKTOB, KOTOPBIE JIFOJU UIIYT U MOKYMAIOT, MOKET MTOMOYb BJIa/IeNbllaM OM3HECa YBEINYHUTh
CBOIl /10XOJ, BBINOJHAS TpPeOOBAHUA KIMEHTOB, OCHOBAaHHbIE Ha UX MOTPEOHOCTIX.
[Tpoananu3upoBaB HaOOpHI JaHHBIX XaJIOO KIMEHTOB, KOMIIAHUM MOTYT MpPOAHAIH3HPOBATH
MPOJYKTHI, KOTOPBIE MPUBOAAT K motepe aoxona. [locrme ananmza OGONBIIMX JaHHBIX MOXKHO
BBIJIBUTATh TUIIOTE3bI, KOTOPHIE BIIOCJIEICTBUN MOTYT OBITh SKCIIEPUMEHTAIBHO MPOBEPEHBI.

B mnocnennue ronmpl Ou3HEC - MOJENb «YMHOTO TOpOJAa» TPUBIEKIAa BHUMaHHE
KOMMEPUYECKHUX KOMITaHUI Ojaromaps peaqu3alii pacTyIIero PhIHKA ISl OyAYIIero pa3BUTHS
TEXHOJIOTHIl «yMHOT'O TOpO/ia», a TaKKe BO3POCIO MpeIoKeHHe OONbIIUX JaHHBIX. OgHAKO
OM3HEC-IUEPhl CTAJKUBAIOTCS C MpOOJIeMaMH WCIONb30BaHus MHTepHeTa Bemeld u OOibIInX
JTAHHBIX JIJIS YITY4IIeHUs CBOETo OM3Heca.

CozaHue MHTETPUPOBAHHBIX METOJOB TE€HEPAIbHOTO IUIAHUPOBAHMUSI M YIPABIICHUS
OONBIIMMH JAaHHBIMU IS YMHOTO TOpojJia - 3TO TJaBHAas 3ajada, ¢ KOTOPOHM CTalIKUBAIOTCS
CHEIHUAJIMCTHl 0 YMHOMY IOpPOJICKOMY IJIaHUPOBaHUIO. bosbiias yacts nHpopmanuu, Kotopas
JIOJDKHA OBITh PAcCMOTpPEHA, MOTpedyeT BpeMeHU U JeHer JUIsd 3((EKTUBHOTO YIOBIETBOPEHUS
MNOTEHLUAIBHBIX OyIyIIHUX MOTPEOHOCTEH.

B3aunMopeiicTBue U KOMMYHHKAIUMs B PEKUME PEATbHOTO BPEMEHU C TEXHOJIOTHUSIMH
WHTEpPHETA BeIEH, MPWIOKEHUSAMH OOJBIINX JaHHBIX M OTPOMHBIM 00BEMOM HH(OpMaIUU
3aMHTEPECOBAHHBIX CTOPOH MOTYT OBITh HCIIOJNB30BAHBl YCTOMYMBO, YTO TMO3BOJHT UM
MOJHOCTBIO PACKPBITh CBOW MOTEHIMAN. YCTOWYMBBIM YMHBI TOPOJI MOXET HCIOJIb30BATh
BO3MOXXHOCTH MHTepHeTa Bemiel u OONBIINX JNAaHHBIX JJI YIY4YIIEHUS CBOMX YCIyT. 3aaaya
TOpPOJIOB COCTOUT B TOM, UTOOBI MPU3HATH MPEUMYIIECTBA UCTIOIb30BaHMS OOJIBIINX JAHHBIX JUIS
MOBBIIICHUS] KAueCcTBAa JKU3HU CBOMX TPAXKIAH 3a CUET YJIYULIEHUs TMpolecca MNPUHATUA
pelleHui, a TakKe yaydlIeHus] HHPOPMaIlMOHHOTO U KIIMEHTCKOTO OOCITY)KMUBaHHUS.

HoBble TeXHOIOrUM MOTYT PacHIMPUTh OXBAT OPraHU3alNM, YIydIIUTh YIPABICHUECKUE
pelieHuss U YCKOPUTh pa3paboTKy HOBBIX MPOAYKTOB M yciyr. OgHako Gofblioe pasHooOpasue
YCTPOMCTB U UHTEIJIEKTYaIbHBIX MPUTIOKEHHM, UCTIOJIb3YEMbIX B TOPOJICKUX YCIIOBUSX, CO3/1A€T
TPYAHOCTH JJisi OM3HECA B MOMCKE MPABUIIBHBIX UCTOYHUKOB PhIHKA M KIIMEHTOB.

Eme onna npoGiemMa i1 BHEAPEHHUsS] YMHOT'O TOPOJa - 3TO CTOMUMOCTb. YUYHUTHIBAsI, YTO
YMHBIN TOPOJ HYXKJIAETCS B WHTETPAIIMM Pa3JIMUYHBIX KOMIIOHEHTOB, UX MPUOOPETEHUE MOXKET
OBITH JOPOTOCTOSIINM JJIsi MPABUTENBCTBA M3 - 33 HEXBATKU TMPUPOJTHBIX U YEIOBEUYECKHX
pecypcoB. Takum 00pa3oM, OTKpBITbIE CTaHIApTHBIE CTPYKTYphl M TEXHOJOTMH obecredar
CHIDKEHHE 3aTpaT B 3Toi obmactu. O HaKO HEOOXOAMMO aKTUBU3UPOBATh YCHIINSA 110 CO3/IaHUIO
OTKPBITBIX CTAHIAPTHBIX PAMOK M TEXHOJIOTHH.
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X0Ts TEeXHOJIOTMU OOJaYHbIX BBIYMCIECHUN OOeImarT rMOKOCTh M HHU3KHE 3aTpaThl Ha
pasMmelnieHre OONBIIMX JAaHHBIX, HMHTErpamus d5Tux TexHoiorud ¢ loT s peanuzanuu
IPEUMYLIECTB YMHOT'O ropoJia sIBJISETCs cepbe3Hol npobiaemoil. HecmoTps Ha To, uTO 001auHbIe
BBIYUCIIUTENLHBIE CEPBHCHI B TIOCJIEHEE BPEMS CTAIHM CBHAETEIISIMU OTPOMHBIX YIyUYIICHUH, UX
BHE/IpEHME JJIs1 MHTErpallud YMHBIX FOPOJOB CTaBUT psAJ MpoOieM B 00sacTu 0e3011acHOCTH,
yIpaBJIEHUS M OTKPBHITBHIX IUIaTGopM. DTU TpoOJIEeMbl BO3HUKAIOT HU3-32 HEOOXOIUMOCTH
HepeMelleHHs] ONpe/IeIEHHBIX JaHHBIX U MPOLECCOB U3 OpaHaMayspa B obiako. HeoOxomgumo
pa3paboTaTh MOAXOMISIIYIO CTPYKTYpY 00iauHOro Ou3Heca JUIsl peleHusl TPpoOieM, CBI3aHHBIX C
o0ayHOM MHTerpanuei, Oe30MacHOCTbIO, YIPABICHHMEM UM THUOKOCTBIO MIaT(OpMbl JUIs
npuiokeHui smart city. Kpome Toro, cnocoOHOCTh MHAMBUAYAIM3UPOBATH YCIYT'H Ha OCHOBE
peKOMeHAalui UK NOoTPeOHOCTEN KIMEHTOB MPUBIEKAET MHOIOYHMCICHHBIX KIMEHTOB K TaKUM
TEJIEKOMMYHHUKAIIMOHHBIM IpOBaiiiepaM, TeM CaMbIM T€HEpUpYys MOBBIMICHHBIH Hoxoa. Kpome
TOro, OOJIayHble NpOBaiiepbl 3apadaThIBAIOT JI€HbIM HA Pa3MELICHUU LEHTPOB 00pabOTKU
JTAHHBIX, pa3Melasi CBOU CHCTEMbl Ha HECKOJIIBKMX OOBEKTaxX IMOCTABIIMKOB, YTO MO3BOJIIET MM
JIETKO IpeiaraTh yCIyrd B pa3IMyHbIX WK Pa3HOOOPA3HBIX reorpaduyeckux yCloBUsX.

PacTymmii cnpoc Ha WHTEIUIEKTyaJbHBIE TOpOJa W OOJNbIIME AaHHBIE CTUMYIHPYET
UHHOBAIlMK, U pa3pabOTKa HOBBIX HMHTEJUICKTYalbHbIX IMPUJIOKEHUH CTaHOBUTCS Bce Ooiiee
BaXHOH. OgHAaKO, YTOOBI yNyYIIUTh YCIYT'M YMHOTO TOpoJa, COOpaHHbBIE NaHHBIC JOJDKHBI
YIPaBJIATHCSA XOPOILO.

B smoxy Oonpmmx AaHHBIX WHGOpPMANUsS O JIOAIX B YMHOM TOpOJIE MOJBEPraeTcs
aHamu3y, OOMEHY W HENpaBWJIbHOMY HCIIOJIb30BAaHUIO, YTO SBISETCS YCIOBHUEM, KOTOpOE
MIOPOYXK/IAeT OIMACEHHs IO MOBOIY MPO(UIMPOBAHUS, KPAXKU M MOTepU KOHTpois. Hampumep,
KaX/Iblii JIeHb COOMPAIOTCSI MHOTOUYHMCIICHHBIE MEPCOHANbHbIE MJICHTU()UKALMOHHBIE AaHHBIE O
rpaxkJIaHax, TaKhue Kak COIMaIbHasl NEITEIbHOCTh U MECTOTIONIOKEHNE. XOTS ISl PEIICHHUS STOU
npo0aeMbl ObUIO MPEIIPUHATO MHOTO YCHWIMMH, 3alllUTa OIPOMHOTO 00bEMa YaCTHBIX JAHHBIX,
COOpaHHBIX TEXHOJIOTHSIMH «YMHOTO TOpOJa» OT XaKepOB M KPaX, CTAHOBHUTCSA CIIOKHOM
npobnemoii. bornee Toro, XoTs ycmemrHsle KuOepaTaku Ha TOpOJa OCTAIOTCS OTHOCHUTENBHO
PeAKUMH, TEXHOJOTHH «YMHOIO TOpoAa» MOJHUMAIOT psJl MHpodiieM KubepOe30macHOCTH,
TpeOyIOLMX BHUMAHHUS.

B mo6oM ypOaHHCTHYECKOM TOpOJe aHaIHM3 JAHHBIX CYMTAETCS TJIABHBIM HCTOYHHKOM
CTUMYJIUPOBaHHUs pocTa M OJarococTOSIHUA. OJTH JaHHBbIE MPUXOAAT BMecTe ¢ MHpolieMaMu
00paboOTKH, KOTOpHIE HEOOXOMUMO PEIIUTh, YTOOBI MOBBICHTH KAaueCTBO KH3HH TPAXKAAH U
clenaTh UX ropoja YCTOHYMBBIMM. B yMHOM ropoje JnaHHBIE COOMpAIOTCS C Pa3IUYHBIX
00BEKTOB; MOJy4YeHHE MH(POPMAIIMN W3 STHX JAHHBIX W NPUHSATHE PEIICHUHA TPEOYIOT HOBBIX
QITOPUTMOB U METOJOB BU3YaJIH3alMH, KOTOPbIE BIMUAIOT Ha JAESATEIbHOCTb, OPUEHTHPOBAHHYIO
Ha YMHBIH Topoa. Hampumep, moTepw SHEPruMl WIM BOJBI, BBI3BAaHHBIE HEHUCIIPABHBIMU
YCTPOMCTBAMM, MOTYT OBbITh YMEHBILIEHBI IyT€M COINOCTAaBJIEHUS MOTPeOJIeHus, U3MEpIeMOro
CYETYMKAMHU TIOJb30BaTeNel, C MOTpeOJIeHnEM, H3MEpSeMbIM JPYTMMH KOMMYHAJIbHBIMHU
cucreMamu. Takum oO6pa3oM, orepatuBHas 00paboTKa TaHHBIX CTAHOBUTCS Bce Oosiee BaXKHOI, B
TO BpeMsl KaK TPaTUIMOHHBIE IMOAXO0bI K XPAHCHUIO TaHHBIX, IPU KOTOPBIX KaKJIash KOMIaHHS
U3BJICKAeT CBOM JaHHbIE M COXPAHSAET UX JJIS JOCTyNa K HUM B OyaylieM, MOTYT Ooiblie He
noaxoauth [3].

Onnako  3¢¢deKkTuBHOCTh,  pe3yNbTATUBHOCTb W HAJIEKHOCTh  AJITOPUTMOB
HCKYCCTBEHHOTO MHTEJUICKTa OTPAaHMYCHBI HEOOJBIIMMH HAa0OpaMH JAaHHBIX. TakuMm oOpazom,
3THU aJTOPUTMBI HEIIPUMEHUMBI B aHAJUTHUKE OOJIBIIMX JaHHBIX smart city. Bonbline naHHbIe,
TeHePHpPYEMbIe YMHBIM TOPOJIOM, CHAETAM CYIIECTBYIOIIME AaJITOPUTMBI HCKYCCTBEHHOTO
MHTEJUIEKTa HEYMECTHBIMH B aHAJUTHKE OONbIIMX JaHHbIX. Korja eMkocTh Habopa JaHHBIX
yBeJNIMYUBaETCs, 3PPEKTUBHOCTD, YPPEKTUBHOCTh U HAJEKHOCTh AITOPUTMOB HMCKYCCTBEHHOTO
UHTEJUIEKTa OOBIYHO YMEHBILIAIOTCS, YTO JeJaeT UX HEMPUTOAHBIMU JUI U3y4eHHs 3HAHUU B
OOJBIINX JAHHBIX, TCHEPHPYEMBIX H3 YMHOTO TOPO/IA.
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3HAUYNUTENIPHOE YBEIMYECHUE YMCIIA IOJKJIIOUYEHHBIX YCTPOMCTB B TOpOJax IPHUBEIO K
ObICTpOMY pocTy 0OOBEMa MaHHBIX, YTO IPHUBICKIO BHUMAaHWE MHOTHUX HCCIEOBaTeNei B
pa3anyYHbIX 00JacTax ucciegoBaHui. Llenb qaHHOW cTaThbU-IaTh BCECTOPOHHEE IPECTaBICHUE
0 poiH OOJNBIIUX AAHHBIX B YMHOM ropojie. B 3TOM KOHTEKCTE pacCMOTpENH CTUMYJIUPYIOIIHNE
TEXHOJIOTHH, UCIOJb3yeMble B YMHOM ropoje. bpliu Takke mpeasiokeHbl Oynyimas OusHec-
MOJIEINIb U apXUTEKTypa C LEIbI0 YIPaBICHUs OOJIBIIUMH JaHHBIMH JUIsI YMHOTO TOPO/Ia, a TAKKe
00CYXXJIeHbl MPUIIOKEHUS YMHBIX TOpPOJIOB, B KOTOPBIX AHAIUTHUKA OOJBIIUX JAaHHBIX MOXET
UIPaTh BAXKHYIO POJb. DBUIM TakKe HM3JI0KEHBI PA3IMYHbIE TeMaTHU4eCKue uccienoBanus. U
HAKOHEI[, MPUXOAUM K BBIBOJY, YTO OOJbIIKME JaHHBbIE MOTYT WUIPaTh BaXKHYIO pPOJIb B IJIaHE
NOJYYEeHUs] IEHHOW MH(OpMaruu W Ui 1enedl npuHATdsS pemeHuid. OgHaKO HCCIeI0BaHUs
OOJIBIIMX JAHHBIX B YMHOM IOpOJIe HAXOASTCS Ha HAYaJIbHOM YPOBHE, U pelIeHHe 00CYykK1aeMbIX
Ipo0JIEM MOKET CI€NaTh UX IPAKTUUECKUM HAIIPABJICHUEM.
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SMART-KOHTPAKTbBI B MOJAEJINPOBAHUU OBPA30BATEJIBHBIX
IMPOT'PAMM TPEXYPOBHEBOI'O UH’KEHEPHOI'O OBPA30BAHUA

Kyo6exoB B.C., Ak6aposa I'.M.

CoBpeMEHHOE COCTOSIHHE€ M TEHACHLMU pa3BUTHS IPOU3BOJCTBA, IMPHUBEIH K
dopmupoBanuto bosoHcKoro mpouecca, B paMKax KOToporo (GpopMupyercst ypoBHEBasi CUCTEMa
BBICIIETO WHKEHEPHOTO 00pa30BaHM C pealn3alreii mporpaMM Ha TpeX YpOBHsX: OakanaBpuar,
MarucTpaTypa, JoKropadrypa [1].

OcHOBOIi ~ MH)XEHEpHOTO  00pa3oBaHMA  BBIYCKHHMKAa OakajnaBpuaTa, COTJIACHO
obOpasoBarenbHoro (¢pelimBopka — CDIO [2], sBasgeTcs MOATOTOBKAa K KOMIUICKCHOM
WH)XKeHepHOW nestenbHocTH. [loaTomy, Ha mepBoM stame Conceive M3y4aroTcs MOTPEOHOCTH B
HPOAYKTaX HMHKEHEPHOH AEATENbHOCTH U BO3MOXKHOCTU MX YJIOBJIETBOPEHHS, IUIAHUPOBAHUE
IIPOU3BOJICTBA MPOAYKLIUU (TEXHUYECKUX OOBEKTOB, CUCTEM M TEXHOJOTMYECKHX IPOLIECCOB),
IPOCKTHBII MEHEIKMEHT pa3pabOTKH M MPOU3BOACTBA MpOoAyKToB. Ha Bropom stame Design,
IPOUCXOIUT MPOCKTUPOBAHUE MPOAYKTOB MH)KEHEPHOW IEATENbHOCTH Ha TUCLMIIMHAPHON U
MEXIUCIUIUIMHAPHOW OcHOBe. Ha TperheM drtame Implement, mpoucXoauT MpPOM3BOACTBO
IOPOAYKTOB MH)KEHEPHOW  JeATENbHOCTH, UX MHTErpauus, IpOBepKa, MCIbITAaHUE U
cepruuxanus. Y, HakoHen, Ha 3aBepuiatomeM 3tane Operate, MPOUCXOIUT IPHUMEHEHUE
IPOAYKTOB MH)XXEHEPHOM JesITeIbHOCTH, YIIPABICHUE UX KU3HEHHBIM LIUKJIOM M YTUIIU3ALHSL.

OCHOBHOE, IOCTOSIHHO OOOCTpSIOLIEECs] MPOTUBOpEUHE OOpa3oBaHUS JEKUT MEXKAY
OOHOBISIOIIMMCS  COAEp)KaHHEeM  o0Opa3oBaHuS, IPEVIOKEHHBIM  YCIIOKHSIOIIEHCS
OOLIECTBEHHON JKU3HBIO, U €ro UMerolencs (GpopMoi, y)Ke He YIOBIIETBOPSIOIIEH pacTylue
noTpeOHOCTH o0IIecTBa.  ODTO O0OCTOATENBCTBO MOJUYEPKUBAECT AKTYaJbHOCTh IEPEBOAA
MH(pOpMallMOHHON 0a3pl 00y4eHHs Ha HOBYIO MapajurMy IpeCTaBiICHMs 3HAHUM, 4To Oyner
CHOCOOCTBOBaTh MOBBILIEHUIO AI(PQPEKTUBHOCTH M KauyecTBa o0OydeHus, AuBepcuduKanuu
METOJUK DJJIEKTPOHHON IMEJarorukl M acCOpTUMEHTa O00pa3oBaTEeNbHBIX YCIYr, a TaKke
pacuMpeHuio 00pa3oBaTelbHBIX MapagurM oO0ydeHus. B kauecTBe Takoil mapaaurmsl,
npejiaraeTcsl MPUMEHEHHE OHTOJIOTHYECKONM MOJENH MPEJCTaBICHUs W OpraHu3alluy 3HaHUH,
KOTOpas ~ COBMECTHO ¢  oOpazoBarenbHbIM  ¢peiimBopkom -CDIO, u  mpoekTHO-
KOMIIETEHTHOCTHOW MOJIENbI0 O0yUYEeHUs, TOJKHO CTaTh OCHOBHBIM CPEJCTBOM MOJIEIUPOBAHUS
U crienuuKau 00pa3oBaTebHBIX PECYPCOB U TPOTPaAMM.

Hna  mooenuposanus u - cmpykmypuzayuu  OeKIapamueHvlx — 3HAHUL  8blOpana
OHTOJIOTUYECKAsi MOJIENb, a JJIs Crielu (KA, XpaHEHHUS U 00pabOTKH JIeKIapaTUBHbBIX 3HAHUH
UCIIONIB3YETCs, pa3paOOTaHHBIN g ATUX 1eled, (OpMalbHBIA S3bIK, O0O0ECIIECUMBAIOIINN
peneBaHTHOE OTOOPAKEHHE CEMAaHTHMUYECKOIO0 KOHTEKCTa 00pa30BaTeNbHBIX PECYpPCOB, B BHUJE
BBIpOKEHMM 3HaHUM. [10 BBIpaKEHHIO 3HAHUS OCYIIECTBISAETCS IMOCTPOCHUE, PENAKTUPOBAHUE U
cOOpKa OHTOJIOTHH.

KiroueBbIM MOHATHEM s3bIKa ClieNU(UKALNN 3HAHUH, SIBJISETCS 3HAHUEBbIM KOMIIOHEHT
- pabouee cpelncTBO, pa3paboTKa KOTOPOrO MPOM3BOJUTCS B pacyeTe Ha MHOTOKpaTHOE
pUMEHEeHHEe. 3HAHUEBBI KOMIIOHEHT, Peaiu3ys CeTEeBYIO MOJIENb OTOOpaKEHUS 3HAHUS, UTPAET
POJIb €MHULIBI COOPKH 3HAHUEBOW apXUTEKTYphl 00pa30BaTeIbHOM MPOrpaMMBI.

Takum obpasom, oumonocuyeckuii nooxo0 u S3bIK creudukanuy 3HaHUH,
NPUMEHAIOMCA Ol AHAU3A CEeMAHMUYecKkoeo Kowmekcma 00pa3oBaTelIbHBIX PECYpCOB U
MIpeJICTaBICHUs] 3HAHUM B BUJI€ 3HAHUEBBIX KOMIIOHEHT MTOBTOPHOTO HCIOJIb30BaHUs. BBeieHHbIE
dopmanu3Mbpl  00ECIEYMBAIOT  3HAHWEBBIE  KOMIIOHEHTHI ~ CBOMCTBaMH  aJalTHBHOCTH,
pacimupsieMocTd, yao0cTBa 0OpabOTKH M COMPOBOXKICHMS, YTO SBIAETCA aKTyaJdbHbIM MpU
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INPOEKTUPOBAHNUHU TUCLMUIUIMH YPOBHEBBIX NPOrPaMM MH)XKEHEPHOIo 00pa30BaHUs, KOTOPbIE, KaK
NPaBUJIO, AKTHUBHO BIUTHIBAIOT B Ce0S M HCIIOJB3YIOT PE3YJbTaThl MHOMXECTBA CMEXKHBIX
obmnacreit [3].

B marepuane uzBectHoit MoHOorpaduu Xaccan ['oma «UML. IIpoektupoBanue cucrem
pEaIbHOr0 BPEMEHHM, NapajlIeNIbHBIX M PACHpPENENCHHBIX MPUIIOXKEeHUH», 1 3tana Conceive,
npoekTa "baHKOBCKas cucTemMa THUIAa KIIMEHT-CEpBEp", MOKAXKEM IIPUMED ITOCTPOEHUSI OHTOJIOTUN
onopHoro mnoHstus Ci - WHxeHepus TpeOOBaHMHM, M clENU(PHUKALMIO OHTOJIOTUU B BUJE
BBIPa)KEHUS 3HaHUS!
C1<=*C11(+C1~+C2*C3*CstC5)*C1.2(*C1*C2*C3)*C1.3(*C1+Co~+C3~+Cs)+C1.4;

Y BU3yaJbHO, B BUJIE OPUEHTHPOBAHHOTO rpada:

[ Reguiremants engineering ]

- 4 2 n -
0‘ » ° o
,, 2 : . = ¥ . . 4
- [ ) | } 0
\ ) / 0 ° o ‘ ‘

rae, o0s3areabHble OHATUS U300paKAIOTCSI YEPHBIM KPY)KOUKOM, HeoOs3aTeNbHbIE - HE
3aKpallCHHBIM, & OTHOIICHHE "alIbTePHATUBHBII BBIOODP" - MYHKTHPHO#H CTpenkoii [2].

JlanbHeiilee UCIOIb30BaHUE BHIPAKCHHUM 3HAHUN OyJEeT CBA3aHO C MX KOMIIO3UIMEH B
BU/JIC 3HAHUEBBIX KOMIIOHEHT, U MOCIEAYIOMUM TPUMEHEHUEM ISl TPOCKTUPOBAHUS 3HAHUEBOU
ApPXUTEKTYpbl 00pa30BaTEIbHON IPOrPAMMBIL.

Paccmotpum mpuMep NMpUMEHEHHsI BBEICHHBIX ()OPMATM3MOB ISl OpTraHU3aIUNA MOJICITH
TPEXypOBHEBOT0 00pa30BaHUsI, HA TPUMEPE AUCUUIUIMHBL: «OO0IauHbIe BHIYUCICHUSN», YUTAEMON
Ha TEPBOM Kypc€ MarucTpaTrypbl CTYJAEHTaM CIEHHAIBHOCTH «BbluuciauTenbHas TEXHHKA U
POrpaMMHOE 00ECTIEYCHUE.

Brinensiem 3HaHHMEBBI KOMIIOHEHT, MPEICTABISIOMNN cOO00M AUCIUIIIUHY «O0auynbie
Bbruncienus» - KCio, Ans koToporo:

- mpenycioBueM P, sBusrorcs yrBepkaeHus, B Buae curHaryp PrCi, PrCs, —
npogeccuonanbHbiX KOMIIETEHTHOCTEH:

- BIIaJICHUE COBPEMEHHBIMHU METOaMU 00BEKTHO-OPUEHTUPOBAHHOTO
MIpOrpaMMHUPOBaHUS;

- YMEHHE BBIOMPATH ONTUMAJIbHBIC PEIICHHUS ISl MCIOJIb30BaHUS HH(GOPMAIIMOHHBIX
CUCTEM JIJIsl YIIPaBIIEHUSI OM3HECOM;

Bbonee moapoOHO MBI MOXXEM PacCMOTpPETh TMpeaycloBus P, depe3 MpeanecTByrOIINe
JHUCIHUIINHEL, TAKHE KaK:

- Nudopmanmonnsie Texnonoruu/MapopMaTrka u BEIYUCTUTEbHAS TEXHHUKA;

- BrICOKOYpOBHEBBIE S3BIKH TPOTPAMMUPOBAHUS;

- Marematuueckoe MOAECIMPOBAHNUE;

- JuckperHas MaTeMaTHKa;

- [IpoekTupoBaHuEe CUCTEM aBTOMATU3ALMH U YIIPaBICHUS;

-moctycinoBueM Q, — sBIAOTCS yTBepxkaAeHus, B Bumpe curHatyp PrCii....PrCz —
npogheccuonanbHbulX  KOMIIETEHTHOCTEHW, KOTOphIE TapaHTUPYIOTCA OOydYarlieMy Tocie
YCIIEITHOTO OCBOCHHS MaTepualia 3HaHneBoro kommoneHnta KCio:

- Web-cayx0br,

- Windows Azure;

- Windows Azure SDK;

— Azure Services Platform;
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- Microsoft.Net Services;

- Microsoft Visual Studio;

- Benpmopsr: Microsoft, Amazon, Google;

- Software as a Service (SaaS);

- (Infrastructure-as-a-Service, laaS);

- (Platforms-as-a-Service, PaaS);

B 3axmoueHun, B HOTaUMU s3bIKa 00BEKTHOTO MozenupoBanus — UML, mpencraBum
JIMarpaMMy TPEXYPOBHEBOH CHCTEMbI HHKEHEPHOTO 00pa30oBaHus, HA IPUMEPE CIICIHMATILHOCTH
«BrpruncinurensHas TEXHUKA U MporpaMmMHOC oOecreueHue.
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ARDUINO K9HE I0T KOMEI'IMEH )(171):[1 ABTOMATTAHAbBIPY MEH
KAYHICI3AIK )KYUECIH OPHATY

Kaaumoagaes M.H., Toaerenona I'.

AHHOTAUUS. TEXHOJOTUSHBIH JaMybIMEH JKOHE agamuapiblH cMmapTdoHgapra Kebipek
TOYEeNINIrIMEH KoHEe KYHAETIKTI eMip MoceselepiH Memy/IiH oHall )KoHe JKbIJIIaM TACUTIHIH ecil Kele
JKaTKaH KOKETTUTTIMEH, TYPMBICTHIK JKOHE OHEPKAICINTIK KOCBIMINIATIApIbl 3aTTap HHTEPHETIMEH Oackapa
anaThlH TEXHOJIOTHSIHBIH OO0Nybl ©Te MaHbI3Abl Oonabl. byn makanmaga "Arduino sxone IOT kemerimeH
KOpLIaraH oJeMJi 30HATay koHe Oackapy" Arduino-HbI KojigaHa OTHIPbIN, 3arTap uHTepHETiMeH (IOT)
Oipre flex sensor, akcemepoMeTp, JKaJblH AAT4YHri, MarHUTTIK maTauk, Wi-FI Moxym cuskrer Arduino
JKOHE JATYUKTEep YIIiH KIpIiCTipinreH OJOKTHIK XOHE CIICHAPWIIIK Oarmapiamaiaysl KOJTaHATBIH
SHIIPIJIreH TEXHOJIOTHsIapFa apHaJIFaH.

byn makanmama 06i3 yiAi aBTOMATTaHABIPY JKOHE YU KayimlcCi3miri TeXHUKACBIH YCHIHAMEI3.
Hataukrep Arduino-meH e3apa opekerTeceli. bi3NiH TYPMBICTHIK TEXHHKAHBIH MopTe0eci CHIMCHI3
MOJYJb apKbUIBl OYITTH TaTdopMara Kykrenesi. bi3ain skyiie MeH ysuibl TeaedoH Oip CBIMCBI3 JKeJire
KOCBLIYbI KepeK. Bi3lliH naTyukTep maijaiaHyiibl OaKbUIaybIHAAFRl TATYUKTEPAlI KOCHII HEMECE ellipe
amazgpl. Mkemumi JaTdMk KypbUIFBLIapasl Oackapy YIIIH caycaKTapAblH KHMBUIIapblHa OailIaHBICTHI
Oomanpl. MarHuTTIK JaTuvK ecikrephl Oy3y Kayinci3miriH apTTelpaabl. by aepexrepnid OapibIFbIH
naiinananymsl THINK SPEAK cusktel OynrTel umatdopmana kepe anaapl. byn makana 3artap
WuTepHeTi KochIMIIanaps Ci3iH eMipiHi3Ai Kalai KeHUIIeTeTiHIHe MbIcal 00Ja anapl.

Tyiiin ce3aep: Arduino, Flex Sensor, cbIMCBI3 MOYJIB, JKallbiH AaTumri, 3artap uarepHeti (I0T),
Thingspeak

KIPICIIE

Byriari TaHaa MHTEpHET apKbUIbl KbI3METTEpPIre CYPaHBICTBIH OCyl JepeKTepal THIMI
KMHAY MEH anMacyabl KaxkeT erti. byn typreima 3atrap uaTepHeri (IOT) ¢usukanbik
KYpPBUIFBUIAPIBI DJIEKTPOH/ABI JAaTYUKTEp MEH HWHTEPHET apKbUIBI KOCY apKbUIBl JIEpPEeKTepmi
THIMJII caKTay MeH OeJlicyai KamMTaMachl3 eTyre yone Oepii. 3arTtap MHTEpHETI OyKul aneme
TOHKEpIC Kacaabl KoHE OMIpPJIH axbplpaMac OeJiriHe anHamabl. Jlemek, Oy makanama yHzieri
KYPBUIFBLIAPIbl  Oackapynsl skeHinmery ymrin Arduin0 Herizgepi MeH KelOip aaT4uKTep
KosimaHbUTazbl. byran Flex sensor, accelerometer sensor, magnetic sensor, Flame sensor cuskrer
naraukTepai Arduino UNO cHsSKTBI MUKPOKOHTPOJUIEP KYHECiMEH KYNTacThIpy apKbUIbI KO
KeTkizuienl. JaTuukTepaiH MoHAepl O1341H KYphUIFbUIAPBIMBI3BIH KYHIH €3repTel KoHe OyIT
raTopMachIHia KYphUIFbUIApIbIH KYHiH Kepyre 6osapl.

MAVJAJIAHBIJIFAH KOMIIOHEHTTEP KOHE BAFJAPJIAMAJIBIK
KACAKTAMA

DnemeHT 6a3ackl sxoHe Arduino Uno GarmapiaManbik skacakramachl, peie, DC MoTopsl,
Flex sensor, WiFi momysi, MarHuTTiK JaT4yuK, »KajablH gaTduri, akceaepometp, IC npaiiBepi
MOTOPBI, Kyat ke3i 7805power, Arduino gamy optacel, LDR (xeHin Toyenmi pe3uctop).

Kypsuisimabsik Cxema
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Cyper 1. DKCIepUMEHTTIH KYPBUIBIMIBIK CXEMAaChl
KoMnonenTTrepain cunarramacsl

Arduino UNO makxmanapot

Arduino keneiriziMi MTtamusga KOMMYHUKAIMSUIBIK TU3aiH YINIH ap3aH KaOJbIKThI
kacay yinH okacaaabl. bym  Arduino UNO — Ke3-KenreH 3arTapiblH =~ HHTEPHET-
KOCBIMILIAIAPBIHBIH JTU3aiHbl YIIIH TaMmallla TaHjaay >KOHE OHbBl KAKETTUIIKTEpre CoHKec
Oarmapiamanapasl  Kdblll anmaabl  gen  kKyryre Oomaabl. Arduino UNO Ttakracel OChI
9KCIIEPUMEHTTE OacKapy OJIOTHI pETiHAE SPEKET eTe/Ii.

ANALUG IH
B e
v

Cyper -2. Arduino Uno TakTachel

5B -TBIK Pese

Pene-Oyn snextp xereri 6ap Kockpiil. Kenreren penenep KOMMYTaTOpIbl MEXaHHUKAIBIK
Oackapy YIIIiH 3J€KTPOMArHUTTI Maigaianabl, 01paK KaTThl KYWJIET pelie CUSKThI 0acKa KYMBIC
MPUHIIMITEP] 1€ KONJaHbUIaAbl. Pene Ti30€KTi Keke TOMEH KyaTThl CHUTHAN apKbUIbl Oackapy
KakeT OoyiFaH Ke3le Hemece OipHemie Ti30ekTepai Oip CUTHaJIMEH OackKapy Kepek >Kepjie
KOJIJITaHBLIAbI.
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Cyper -3. Pene 5B.

TypakTbl TOK KO3FaJTKbIIIbI.
Typaktbl Oepinic KO3FaNTKBIITAPbIH TYPAKThl KO3FAITKBIIITHIH KEHEIO1 Je aHBIKTayFa
6omanpl. TypakThbl Oepitic KO3FaITKBIIIBIH/A KO3FANTKBIIIKA OEKITUITeH peayKTop 6ap.

Cyper -4. TypakTbl TOK PeIyKTOPBI

Hxemai KyObIp naTuuri kade.i.

Winy patuuri - 6y uily HeMece MiTy MeJIEepiH eIeNTiH AaT4uK. bys ukemai 1aTduk
Oackamap CHSKTBI alHBIMAJIBI PE3UCTOp OoNbIm TaObuUIaAbl. Miny nmaTyuriHiH Keaeprici
KOMITOHEHT KOpITyChbl OyTifreH caiibiH apTajsl. byn gatuuk Oi31iH ToXipuOeMmizae OHbI KOCY
HeMece eIIipy YIIIH YHIIH KapbIKTaHIbIpYbIH 0acKapy YIIIH KOJAaHbUIA L.

Cyper -5. Ukemai KyObIp 1aTauK Kabedi.

Wi-Fi moay.ii.

ESP8266 WIFI monyni — Oyn ke3-kenreH MUKpokoHTposuiepre Wi-Fi kenicine kipyre
myMmKiHAiK 6epetin TCP/IP mporokosnbl 6ap xeke SOC. ESP8266 xochiMIaHbl OpHAJIaCThIpyFa
Hemece Wi-Fi xeniciniH OapiblK MYMKIHIIKTEpiH Oacka KosgaHOanbl MpoIecCOpAaH Tycipyre
KaOUIeTTi.
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Cypert - 6. Wi-FI moaymi.
Reed Relay gaTuwuri.

KaMbIC KOCKBIIIBI-KOJIIaHBIATBIH MAarHuT ©piciH OacKapaTblH 3JICKTP KOCKBIIIBL. by
IKCIEpUMEHTTE 013 eciKTi Oy3y Kayilci3airiH KaMTamachl3 €Ty YIIiH OChl JaTYHUKTI KOJIJaH/BIK.
Erep ecik Oy3blica, 01 1a0bUIIBI IBIOBICTHIK CUTHAJ apKbLIbI JKiOepei.

Cyper — 7. Reed Relay gar4uri.

JKaJabIH 1aT4Yuri.

XKanblH caaTyuri kajablH apKbUIbl JKIOEpUIETIH KyaTTbIH MOJSPJBIFBI TYPaKThl TOKKa
TY3C€TUIETIH KaJbIHIBl TY3€Ty KYOBUIBICHI apKbLIbl OT alfbIIIKA XKIOepUIreH aiHbIMalbl TOK
KyaTblHaH 9JICI3 TYPaKThl CUTHAJABI 'KaObUIAaiabl . Byn natumk yizeri epTTi aHbIKTay YIUiH
013/11H To)KipuOEeMi3ie KOJIIaHbLIabl, COJaH KeHiH ABIOBICTHIK CUTHAN apKbLIBI Ja0bLT KiOepei.

Cyper — 8. XKanbiH gatuuri
AKkcesnepomerp

AkcenepoMeTprep-0yi1 00bEKTIHIH KbUIIaMIBIFBIHBIH 03T€PY JKbUITAMABIFBIH OUTNIPETIH
yIeyai emmeiTin Kypbutrbiiap. Onap cekyHapiHa MeTpMeH (M/c2) Hemece G-kymtepimen (Q)
emeHeni. Monnep X, Y jxoHe Z KOOpAMHATTAPbIH/IA YChIHBUIFaH, OYJI MOHAEP KO3FAITKBIIITHIH
alfHaybIH OacKapy YIIiH KOJTaHbLIAIbI.
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Arduino IDE

Arduino (IDE) OarmapmaMaiblK >KacaKkTamachl KOJATHI JKa3yAbl JKOHE OHBI TaKTara
xkykTeyai kenimgereni. On Windows, Mac OS X xoHe Linux skyienepiHae KYMbBIC 1CTEH/II.
Opta Java TiniHAE jXKa3plUIFaH KOHE OHJEYre jKoHEe OacKa amiblK OacTamKbl OaraapiiamMalibIK
acaktamara HerizgenreH. OJI KOMITBIOTEp KOJABIH (DU3MKAIBIK TaKTara jKa3zy JKOHE KYKTEY
apKBUIBI Ci3/IIH KOMIIBIOTEPiHI3/1€ )KYMBIC 1CTEH i

LDR ()KAPBIK PETTEJIETIH PE3UCTOP)
XKapoikka Toyenai pesuctopiap, LDRS nemece ¢oropesucropinap kebiHece KapbIKTHIH
OOMybIH HeMece [EeHrediH aHBIKTay KaXXeT OoJaTbiH Ti30eKTepAe KoJgaHbuiafbl. by

skcrepuMeHTTe 613 ldr-ai *KapbIKTaHBIPY/Ibl ABTOMATTHI TypAe OacKkapy YIIiH KOJJAaH/bIK, erep
JKapbIK 00JIca, XKAPBIK aBTOMATTHI TYPJIe OISl HeMece OJ1 KOCBLIaIbI.

e

Cyper — 11. XKapsikka Toyenai pesucrop (LDR)

5. Yl aBTOMaTTaHAbIPY KOHIBIPFBICHIH SKCIIEPUMEHTTIK OpHATY

Cypet — 12, Toxipubenik KOHABIPFBI

Bys1 Makana Heri3iHeH YL MaHbI3Ibl O6JIIKTEH TYpajbl: 30HATAY, OaKplIay *oHE OacKapy
ky#eci. bakputaynaein Oipiami  Oemiri  flex sensor, akcemepoMerp JKoHE T.0. CHAKTHI
JATYUKTEPMEH OPbIH/IATa/Ibl.
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Hatunkrep, Kypburrbuiap xoHe Wi-Fi momym Arduino UNO-MeH e3apa opekerTecesi.
JatuukTepAiH KYHIBUIBIFBI O13/1H KYpbUIFbUIAPIBIH KYHIHIH e3repyiHe okeneni. Minrim gatank
KYpBUIFBUIApbI  Oackapy YIIIH cayCaKTapAblH KUMbBULIAPbIHA OailIaHBICTBI. AKCEIepoMeTp
€CIKTIH amIblIybl MEH KaObLTYbIH OaKplIai1pl. ECIKTIH KYJIIbl Oy3bliIca, MArHUTTIK JAaTYUK Oi3re
eckepreni. JKamelH matuuri yiae oT OoJjica, Oisre eckeprenmi. bi3miH KypbUIFBUIAPIBIH KYHi
OyITTHI IIaTdopmMara KYKTele i JKoHe MaijalaHyIIbl OHbl HOYTOYK MeH cMapT(OHHAH J1a Kepe
anaapl. Arduino UNO KypbUIFBUIAp/IbI TaTYUKTEp OEPreH MOH Heri3iHae 0acKapasbl.

KOPBITBIHbI

IOT xoram yIIiH KenTereH apTHIKUIBUIBIKTApFa BIKMAJ €T/l jkoHe Oys1 MakaianaH 013
IOT-TiH KyIIiH YCBhIHA XOHE IOJICNJIeH anambl3, OJ KOINTEereH KOCBhIMIIAJapIbl KYpy J>KOHE
olapabl KOFaMJbIK Tutaropmaja Kys3ere acelpyra keMekrecy yimriH Ke3merrepre yiec kKoca
anmanpl. MyHnnaii koHcTpykius loT icke acwlpy YIINIH OTaHIBIK, COHIAW-aK OHEPKACINTIK
CTaHJApPT CaJIACBIHJAFbl JKYHEHI 30HATAYABIH, MOHUTOPHHITEY/IH >KOHE OacKapyIblH opTalia
’KOHE HIBIFBIHEI a3 TOCUIIH KaMTaMachl3 €Tel.

KopeITeiHIbIIAH Kene, Oy Oapiblk JKkarblHaH omOeOam OoiiyFa OKeledi JIereH
KOPBITBIH/IbIFA KeJleMi3. bysr Makana Oi3/1iH KYHJISTIKTI eMipiMi3ie oTe maiaaabl 001aapl KoHE
OHBIH T€3 JaMBIN KeJie )KaTKaH TEXHOJOTHSUIBIK OJIeMiHE KaKeTTI >KaHAJBIKTap OKeJeli, OHJIa
afgamap KYHIENIKTI eMipiHe >KeHUIIIK OKeNeTiH cMapTdoHIap apKbUIbl 3aTTapAbl OakbUIaydbl
JKOH KOpE/Ii.
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