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AHHOTaumA: Makosnada naxma mo3aaaw KopxoHanapu xyodyouda xcolnauweaH
FApamaapOaH nNaxmaHu y30K macogaza mMawulWHU aman2a owupuw y4yH cypyeyu ead
nygoosyu Xaso OKUMAAPUOAH @olidanaHeaH x0710a mawuw UMKOHUSMUHU b6epysyu
naxmaHuU Mawuw 8a KUCMAH mo3aaaw azpe2amu macHugu bepuneaH. byHOaH mawkapu
ywby AHeu Qe2pe2amHUHe UWAAW  MPUHUUMNU, YHU Xxapakamea Keamupye4u
y3aMmManapHUH2 alinaHuW me3nAUuKAapu 64 Y7AApHUHe y32apuwuHu naxma cugamuaa
MavCcupu Maxaua KUauH2aH.

Kanurt cy3nap: Kypuama, nHesMamuk yCKyHa, naxma cenapamopu, naxma cugamu,
alinaHUW Yyacmomacu, sKkcyeHmpecumem, KaliUWKOK 31eMeHm, macma.

KUPULL

YUrMTamM naxtaHu Aactnabky uvlwiall TeXHONIOTUMK TU3MMKU - XOM alléHM Ba Tamép
MaxCyNOTHN KOPXOHa Xyayau Ba Oynaumnapupa Typau XU TPAHCNOPT BOCUMTanapuaa
TaWWW KapaéHWpaH TawWwKuMA TomraH. byHAa 4urMTAM naxTaHM fapam Ba  EnuK
ombopnapaaH WWAab uyMKapuwra ys3aTull, WYHUHTAEK 6up 6YAMmAaaH WMKKUHYUCUTa
KyuyMpuwaa UwnatunaguraH MociaManapHUHr acocuiinapuaad 6upu nHeBMOTpPAHCIOPT
6ynnb xmcobnanaam [1, 2].

MabiyMKM  XO03MpPrM  KyHAa@ pecnybivkamus naxTa Tos3asal  KopxoHanapuaa
naxTasapHM fapamapgaH nNaxTaHW KakTa wwnaw KapaéHuaapura eTtkasmb bepuwaa
nHedMaATUK YyCKyHanapgaaH dongananunagn [3, 4]. MNaxTaHWHT Kyn Tepyumaa TepuLl
¥KapaéHnaaH Kypa naxta Tepull malluHanapuaa Tepull KynamraHaMrMHmM xucobra oncak,
6y KapaéHNapHM PUBONKMAHTUPULI CcoXada NaxTa cuMdaTMHM OWMPULWIAA  AHTU
KYpcaTKMunapra spuwmwra cabab 6ynaam [5, 6].

ACOCUI KNCM

Ky3fanyBuaH naxTa TaWuLl KYpUIMacuUra YMTMTAM NaxTa, UWLYN KyBYP OPKanM fapam
by3rmy-TabMmuHAarMy  épaamuaa  ysatunagu. Takand 3TunaérraH naxta To3anall
KOpXoHanapuaa YypHaTUAaauraH SHIM KOHCTPYKUMAZAru KysfanyByaH MaxTa TalluL
Kypuamacu l-pacmaa KenTupuaraH.
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YCKYHaHWUHT UWAaW NPUHLKMNM Kynnaarnda: XaBo Ba MaxTa apasalimacy KenaétraH
XaBo Kysypuaa (1) maH yTmb Tpaneuma wWwakngary avpunavw 3oHa KyBypu (8) opkanu
MaxTaHMHI MabayM KUCMM MacTra XapaKkaTaaHagu, XaBO Ba KOJraH naxta OKMMM 3ca
cenapaTtopra KMpuw KyBypu (2) OpKanu cenapaTtopHUHI MWYKM Kamepacu (3) ga xaBo Ba
naxTa OKMMU axkpatunagu. byHaa XaBo OKMMWU CYPUNMULLM HATUXKACUAA MaxXTaHUHT TYpau
to3a (4) ra énuwraH KUCMUHWU Kupfud (5) épgamunaa BaKyym-knanaH (7) ra Tywupub
tobopunaan. Typau t03aaaH yTraH XxaBO OKMMMW 3ca BEHTENATOpAaH yTKay nypaoByYM XaBo
OKMMMW apuUanLL 30HacK (8) AaH TywraH naxTaHW Ba BakyymM-KnanaH (7) AaH yTraH naxTaHu
Mabaym macodaga KoinawraH uwnab uymkapuw Kapaéuura tobopunagu. Tpaneums
WakngarM ampuanil 30HacuAaH MNaxTaHUHT MabAyM KWUCMWU CEeNnapaTOPHUHI  ULWYK
Kamepacura TywMmaraHaurM cababnam naxTaHWUHE  WKWKACT/IAaHMWKWM  Kamaaau xamzaa
BEHTUNATOPHMHI CYpPyBYM Ba NydsIOBYM XAaBO OKMMUHUHI KyynapuHu xmucobura naxra
OKMMUHM Yy30K Macodara Tawunil MMKOHUATK ApaTUNagu.

Taknnud 3TunaétraH Kypuama yxwaw Kypuama cudatmga, naxta Tosanaw
KOpXOHanapuaa KynnaHunnb KenuHaétraH NHEeBMATUMK YCKyHacu onuHaum [7]. Ywby
KYpUaMaHu Ba3udacu BaKyym MHEBMATMK CernapaTtop TOMOHMAAH amanra owupuaagu.
MHEeBMATUK NaxTaHU TalUULW KyBYPAApPUra XaBoHU CypuLl Myan 6unaH amanra owmpunaam.
MaxTa XOM alWECMHW TYWMPUL BaKyym KaanaH TOMOHMAAH 6Gaxkapunagu. Ww
yHymgopaurn coatura 15 ToHHagaH owmanan. Acocuit KaMuYMAMKNAPW  NaxTaHWHT
BEHTUNATOP Mappaknapu 6wunaH y4ypawmnb KoAuw 3XTumonun 6bopaurnga. [axTaHu
Tawunwaa Tabemp 3oHacn 200 meTpaaH olwManaum.

Mwum Kamepaga xaBoAaH aXKpasiraH MaxTa BaKyyM-KnamaH OpPKaAW TalKapwura
YMKaApPUIALM, XaBO OKMMM 3Ca BEHTUNATOPAAH YTUO UTApyBYM XaBO OKMMWM BUNaH YaHr
ywnarmdyra tobopunagm. bupok ywby ycynga naxTtaHu Tawuw  y3o0K Macodagaru
fapamiapHM Tawuwaa Kysfaamac  6yaraHamrm  cababam  mwnatmw  GupmyHua
MypaKKabaMKNapHU Kentupmnb unkapaam [10-12].

1-pacm. naxrta Tawuw Kypuamacu
byHaa: 1- ropusoHTan KyByp; 2- cenapaTopra KUpuUW KyBYpW; 3-UYM Kamepa; 4-
TYPAU 1033; 5-KUpFUY; 6-CYpyBUM KyBYP; 7-BaKyym-KnanaH; 8-apuauvil 30Ha KyBypu; 9-
ny$10BYM XaBO OKMMU KyBYpW.
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KopxoHa xyayauaa »KownawraH fapamaapAaH naxTaHW y30K macodara TalWLIHK
aManra OWMpULW Yy4yH CYpyBYM Ba NydA0BYM XaBO OKMMIApuAaH donganaHraH xonga
TALMLL UMKOHUATU spaTUNaau.

MaxTaHM wWwWwnNab 4YMKapuw KapaéHura y3atmb Oepuwpaa Kys3fanyByaH, XaBodaH
NaxTaHW aXkKpaTuLL CenopaTop KYBYPUHUHT KMPULW KMCMKUAQ Tpaneuma Wakaaarm aupuani
30HACUMHU XOCUA KWW OPKAZN XOMAWEHM LMKACTAAHULWKN ONAM ONMHALM XamMAa
NaxTaHWHI BUP KMCMKM cenapaTopra KMpPMachaH alpuanl 30HaCKM OpPKaAuM TylraH xomalé
nybaoBUYUM XaBO OKMMM OpPKaM Mabaym Mmacodaa KohnawraH wuwnab ymkapu
¥KapaéHura y3atuamnb 6epunagm [13].

MaxTa TaWwuw Kypuamacu naxta To3a/slall KOpXOHacuaa fapamaH uMwnab ymkapuL
¥apaéHurada b6ynraH y3oK macodara fapamnapgaru naxTtaHuM KyByp/iapAa Talwuw YYyH
MYJI)KannaHraH 6ynmb, KysfanyByYaH naxTa TalWuWW Kypuamacu TapKubuaa ypHaTUAraH
rOPM30HTaN KyBypra anpuanil 30HaCMHU XOCUA KMAUL OPKAAN spuwmnaan [14].

Ky3fanyByaH naxTa TawmL KyPUAMACUHUHT TapkMbuaarn Knpuw KyBypuaa Tpaneums
WAKNOArN alpPUIULL KOHACMHU XOCUA KWUIWHTAHAA XOMALWEHW LWWMKACTNIAaHUWKN OoNgum
O/IMHAagM Xampga cenapatopra KUMpmacgaH auvpuavwl 30HaCM OPKANWM TylraH XOMalué
nypaoBYM XaBO OKMMW OpKanM uwAab uYMKapuw KapaéHura ysatuamb OGepunaaum.
KYPUNMAHUHI aCOCUA AHTUANTU CENAPATOPHUHT XaBO OKMMW KUPULL KyBypura eTmacgaH
naxTaHW Tpaneums Wakagarv aupuanil 30Ha KyBypu YypHatunaam [15].

Ky3fanyByaH naxTa TaWwuw KypuaMacu Cenapatop, KMpULL Ba YMKMULI KyBypJapw,
MLWYM Kamepa, BaKyyM-KnanaH, TYpPau t03a Ba KMPFUYAAH TALKKWA TonraH. Knpuw Kyesypura
eTMacgaH naxTaHW cenapaTop OpPKaAW YTULIMHW KamanTupaguraH Tpaneuua Lwakagaru
aupuAMW 30Ha KyBypuAaH unbopaT 6Ynub, YHUHI MYHANTUPIrMd KUCMKM TFOPU3OHTaN
TEKC/IMKKa HUcbaTaH a=30% BypyaKk ocTMAa KOMUNALWTUPUATAH, WYHUHIAEK aipUInLL 30Ha
KYBYpPMAA axKparaH NaxTaHW TaWMW MMKOHUATUHM BepagmraH KMpULW KyBypura napannen
6ynraH NnypnoBYM XaBO OKMMM YUYH KYBYP, YHUHT NAaCTKM KUCMUAA YPHATUAIAH.

HA3APUIA KUCM

MabnymoTnapaa KypcaTuauwmya, cenapatop €paamuaa YMrnTaM NaxTaHUM KaiTa
KY4Mpuwaa Tona MYKOTUAMLLIAPKU IOKOpU HaBnapaa yptada 0,0285 % Ba nact HaBnapAaa
yptaua 0,052 % HM TawkKuAa 3Tagu. KelmHrn KanTta ysatuwnapga NyKoTuwaap TaxMMUHaH
6Mp XMUN MUKAOPra owaau.

By epaa TabKkuMgnaw  3apypku, arap $ou3  KypcaTKMuNapAaH  OfFUP/MK
KYpcaTKuunapura  ytaguraH  6yncak, MNHEBMOKYPU/IMAHWHT  WUW  YHYMAOPAWUTU
15 1/coat 6ynraHga, hykoTuwnap yprava 4,14 Kr/coaTHW TaWKun 3Taan. ByryHrn KyHaa
onnb 6opuaraH UAMWIA M3NAHULWINGP LWYHM KYpcaTagMKK, NaxXTaHWUHT CaHOAT HaB/apu
6YMnya TONaHMHI NYKOTUAMW cababnapun aHUK Kypcatmb GepunraHm MyK. TexXHONOrUK
KapaéH gaBomumaa TYpAu 103a Xamaa KMpPFUY opacuaarn naxTaHUHE XapaKaT KOHYHUATH,
XKYMIaAaH NaxTaHWUHT Tabuuin xycycuatTnapura canbuin TabCcup 3TYBYM OMUANAP TYAUK
ypraHunmaran [16-17].
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TUKMANMG  KONWUW  KUPFUYHWUHT  einnmb KeTuwm Ba 3rmamb wuwra Apaman
TUKUANG KonuwmMpaHxamxocun 6ynaaun. LyHM anTuw MyMKWMHKKM, Ky3fanyByaH naxTa
KyPUIMacK KaTTa aspoAMHAMUK KapLIMIMKKA ara. XaBoHUHT capdu 5-6 m>/c 6yaranaa (6y
KYPCaTKMY NaxTa To3a/lall KOpXoHacMaa NHEBMOKYPUIMAHUHT HOPMaA MUWANaLW WapouTmura
MoC Kenagu), 6ocum nykotunmwm 1180-1370 Ma HWM Tawkun 3stagu. Wy cababan,
BEHTUNATOP y3aTaéTraH 60CMMHUMHT Kyn Kncmm CC-15A cenapaTOPUMHUHT KapLWAUTUHMK
eHrMwra capd 6ynagm, 6y 3ca y3 HaBbaTMAA KYPWUIMAHWHT WWAAW  PASUYCUHM
Kamantmpagm. LLyHMHT yyyH xam y30K macodagarv fapamnapaaH YMrnTam naxtaHu nwnab
YMKApULWIra y3aTUWAA MNHEBMOTPAHCNOPT TUM3MMMIa KalTa y3aTUW  Kypuamanapu
YpHaTunagn. by 3aca opTUKYa 3sHeprua capPuHM OWNWINIA, HATUXKAAA XapaKaT/lapHu
Kynamumwwura cabab 6ynagn. HKopuaa TabKuANAHFAHUAEK, YUTUTAM  NaxTaHwu
NMHEBMOKypUAManap épaammuaa Kyn  mapoTabanum  Kyumpuw, YHUHT  Tabuui
XYCYCUATNAPUHUHT Y3rapuLunra Ba Tona MYKOTUAULWMHUHT owmnwwimnra onmb kenaau [18].

Nwnab YmKapuwaa KynnaHnnmob KenaétraH cenapaTtopnap KaTopwura
CC-15A cenapaTtopu Kupagu. Ly cababnm ywby cenapatopaa XaBoAaH axKpatuaub,
BaKyyM-KNanaH UWYKM y3yHAUTM BYMnYa naxta OKMMUHU TaKCUMNAHUL XONaTUHWN YpraHnb
YUKAUK. Bbyxopo-6 cenekumoH HaBuHUHT |, || xampa |IV-caHoaT HaBnapuaa yTKasuAraH
HaTU}KaNap Tax/JIMAM acocMAa BaKyyM-KnanaH UWYKM y3yHAUTM BynYa naxta OKMMUHUHT
TAaKCMMAAHUL X0NaTh rpaduK Kypramwmaa KenTmpuaraH.

TAXPUBA HATUXANNAPU BA YIAPHUHT TAXTUU

MabAyMKM  Bannapgarn HKAaHUW  opTUWKM OunaH YHUHT OypyaK Te3NUTMHU
HOTEKUCAUK  KOIOPUTUEHTM xam opTagu. KysfanyBuyaH  KypWIMAHWHI  MWwAawWw
TEXHONOTMACUHM Y3UTA XOC/IUMM  LWIYHAAKWN, AXKPATULW KaMepacu BaJIMHUHT aliNaHUL
yactotacu 150 ain/c 6ynca, Bakyym-KnanaHaa alnaHuw 4yactotacu 90 ain/c. byHaa
aXKpaTULL KaMepacKu TYPAW to3ara EnuwraH naxtaHM KMpU6 onunw y4yH KMPFUYHU HOTEKMUC
aWNaHULWK, ABHU Te3MaHUW OMNAH XapPaKUT KUAULWKN KYLWIMMYA KYYHU XOCUA KUnagu Ba
YHUHT camapacu 6up myH4a optaam [19-20].

BaKyyMm-KnanaHu TEKMC allaHULWN MyXMM XMCOBMaHaaM, AHU BaKyyM — KAanaHWaaH
naxTa TabMMHAATMY LWHEKWUra Tywagu. byHaa TexHONornk malwwuHanap 6atapesnapuHu
naxta 6unaH 6up Tekncaa TabmuHAawW 3apyp 6ynagun. LLYHUHT yuyH a)KpaTu Kamepacu
BA/IMHMHI Ba BaKyyM-KJaMaHMHW aWaaHUL YacTOTaNapPWMHM WL LWApoOUTMAATN Y3rapuil
KOHYHUATNAPMHM YA4all Ba TaXAUA KUAULL MyXUM xmucobnaHagm [21-22].

CenapaToOpHUHI  BaKyyM-K/lanaHM BanuM AbHM 1 Ba 2 Bannapgarn amnaHuw
4aCTOTACMHM UL YHYMMUIa Kapab y3rapuwmnHm Taxkpumba ycyanaa onvHraH kminmatnapum 1-2
agBannapga KenTMpuarax.

Arapga TapaHraaw poauru 3KUeHTpuueHTM 3,0 MM KManb oNMHraH4a Ba MW YHYMMU
141/c 6ynraHga annaHuw 4yactotacu 132-144,5 aiin/mMuH opanusnpa, bypuyak Te3NUTUHU
HOTEKUCNK KoadduumeHTnHM 0,045-0,056 opanusnga yarapagm. [23-24].
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Ky3fanysyaH Kypuama, 1-BavHUHT UL YHYMWU BYIAMYa TE3NUTUHMHT Y3rapuil KMMmaTaapm |
Ne n | w | 6 |
KOKnaHuw B - ) -
max min YpTaua max min YpTtaua

1 137 133,0 135,0 14,34 13,921 14,130 0,030
2 138 133,5 135,8 14,44 13,973 14,209 0,033
3 m=6t 136 132 134,0 14,23 13,816 14,025 0.030
4 136,5 132,5 134,5 14,29 13,868 14,078 0,030
5 137,5 133 135,3 14,39 13,921 14,156 0,033
6 133 128 130,5 13,92 13,397 13,659 0,038
7 134 128,5 131,3 14,03 13,450 13,738 0,042
8 m =10 134,5 129 131,8 14,08 13,502 13,790 0,042
9 133,5 128 130,8 13,97 13,397 13,685 0,042
10 134 129 131,5 14,03 13,502 13,764 0,038
Ypraua 131,15 14,00 |

11 128 122 125,0 13,40 12,769 13,083 0,048
12 129 122,5 125,8 13,50 12,822 13,162 0,052
13 m=14t | 128,5 123 125,8 13,45 12,874 13,162 0,044
14 130 123,5 126,8 13,61 12,926 13,267 0,051
15 129,5 122 125,8 13,55 12,769 13,162 0,060
Vpraua 125,8 13,50

XYNOCA

KopxoHa xyayauaa KoWnalwraH fapamiapfaH naxtaHuW y30K Mmacodara TalWLHK
aMasara OWMpUW YYyH CYpyBYM Ba NyPIOBYM XaBO OKMMAnapuaaH ¢porpganaHraH xonga
TALMLL UMKOHUATU spaTUNaaun.

MaxTaHn wwnab uMKapuw KapaéHura ys3atmb bepuwpa KysfanyByaH, XaBoAaH
MaxTaHM aXKpaTULL CenopaTop KYBYPUHUHT KMPULL KUCMUAA TPaNeuma Waknaarm anpuani
30HAaCMHU XOCUN KWW OPKaAIM XOMALWEHM LMKACTNIAHMWKN ONAW OJIMHAAM XamAaa
NaxTaHUHT OMP KUCMM cenapaTopra KUMpmMacgaH Tpaneuua LWakngary anpuauw 3oHa
KYBYPU OPKAAW TylraH XOMawéHW nypaoBYM XaBO OKMMWU OPKAAM Mabaym macodana
YKOMNaWraH uwnab Ynkapuil KapaéHura y3atuamnbd bepunagm.

Taknnud KWAMHAETraH Kypuama KUpULW KyBypura eTmacgaH MnaxTaHu cenapaTtop
OPKaN YTULLMHM KaManTUpaamraH Tpaneums Wakngarv aupuanil 3o0Ha KyBypuaaH nbopat
6YNN0, YHUHT MYHANTUPIUY KMCMU FTOPU30HTA/l TEKCAIMKKA HMcbaTaH a=307? 6ypuak octnaa
OMNawTnpumaraH. ByHMHr  HaTMXKacuZa naxTaHW cenapaTtop OPKaAu  YTULLIMHMU
KamanTtupuwra spuwunagun. LyHUHraek Kupuw KyBypura napannen bynraH nyédnosum
XaBO OKMMM Y4YyH KYBYP YHMHI MACTKM KUCMUAATU KYyBYP asKparaH naxTaHu TaluLu
UMKOHUATUHM Bepagu.

Tacmanu y3aTMaHWHI TapaHrialW POAUTM  SKUEHTPULEHTUHM Y3rapuwimM y3atuuw
HUCOATUMHM Y3rapTupaaun. AXKpaTu Kamepacu Baanaarv toKNaHULWHK Y3rapuywu, akaaHumw
4aCTOTACUHM Y3rapuLlnM KMCMaH BaKyyM-KnanaH Ba/JIMHU alnNaHULLIMIA XaM TabCUp KUNagu.
By Tabcup cesnnapnum 6ynmanam, NekMH yHu abTMbopra oamw makcaara MyBobumKanp.
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