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7. lWnypnapgbl oKTay aficTepi xeHe Kypangapsbl.

1. lopic TaKkbIpbiObl O0UbIHLLA XannblylaMma ManiMmeTTep.

BepikTiri opTawa XeHe KaTTbl TayXblHbICTapbl cinemaepiHoe Tay-keH kasbanapblH eTkeHae
(canfaHaa), TayXblHbICTapblH Oy3y YLWiH, Heri3iHeH Bypfblnian-aTTblpy XYMbICTapbl KonaaHbinaabl.
Tay-keH kasbanapblH Oypfblian-aTTblpy 84iCIMEH ©TKeHAe SpTypri TEXHONOrUAmMbIK yrrinep MeH
XabablktTap kongadbinagbl. Kasbanapabl XepacTbl  oAdiCiIMEH  ©Ty  YWIH  Keneci  XYMbIC
ornepaumanapbl KeserimeH opblHganagbl: wnypnapabl (YHFbiManapabl) 6yproinay; X3 okray xaHe
aTTbIpy; KasbaHbl XenaeTy; konapbiifaH TayXXblHbICTAPbIH Ta3apTy; ka3baHbl OeKiTy onepaunsnapbl
opblHAanage! [1, 2, 3].

XKapbinbic napameTpriepiH gypbic TaHaday, kasbaHbl eTyaiH 6acka ga kepceTKiwTepiHe Tikernen
acep eteni. KasbaHblH 3aboiblH 6y3y — Oypfbinay-atTblpy XymMbicTapbiHbiH (BAXK) nacnopTbiHa
conkec opbiHaanagbl. BAX-HbIH, nacrnopTbiHOa TayXbIHbICTAPbIHbIH, KacueTTepi, LwnyprapabiH
CaHbl, AMaMETPI XaHe TepeHairi, yHrime Typi, K3 Typi, okTamgapablH MerLepi, xapy cynbacbl MeH
XKapbInbIC HATUXKECI KepceTineai.

Kasbanapabl kasfaH kes3ge Tek Oip awblK KeHicTik — 3abon 6Gonagbl. 3abowra wnypnapabl
nepneHauKkynsp xsHe kenbeun bypfbinan atTeipadbl.




Xa3blK XoHe Kenbey Tay-KeH Ka3lbanapblH ©TKeHAe OenrifieHreH XapbiibiC H3TUXeCiH any YuiH
lwnypnap yw TonkKa 6eniHin aTTbipbiniagabl: YHrime (OipiHWI Ke3eKkTe aTbinaTbiH wnyprnap (opbiclia
Bpyb6oBble) (1)); konapywbl (KeMeKlli) (eKiHWi Ke3eKTe aTbinagbl (0OTOOMHbIE UM BCNoMoraTesibHble)

(2)) xxoHe XuekTeywi wnypnapbl (éH COHbIHAA aTbiNlaAbl (OKOHTYpuBawLwme, nepudepumnnbie) (3)) (1-
cyperT).

L

1-yHeime wiryprapsbl; 2-Konapyuwb! wriypaap;
3-xxuekmeywi winypnap
1-cypeT. Tay-KeH Ka3banapblH ©Ty Ke3iHAgeri wnypnapablid 3adbonaa opHanacy cynbachbl



YHriMme wnypnapbiHblH aTbifibiICbiHAH 3abouaa yHrip nanga 6onaabl. On MbiHa Ke3ekTe aTbifaTbiH
WwnypnapabiH TayXblHbICTapblH TUiIMAI KonapyblHa YIKeH yrnec kKocaabl. YHrime wwnypnapbiH ageTtTe,

3abon opTtacbiHa KanfaH wnypnapgaH 0,2-0,3M TepeHipek Oypfbinanabl. OnapAabiH 6afFbiTbl — Xa3blK
HeMec Ka3ba opTacblHa Kapau KurawTaHfFaH 0onybl MyMKiH (2-cypeT). YHrime OarbiTTapbiH KOnaaHblny
anmarbl 1-kecteae KenTipinreH [1, 3].

by3y (Kkonapy) wnypnapbl, YHrime LwnypnapblHaH

KeWiH aTblnagbl, $SfFHU  YHriMe  WnypriapbiHbIH
XapbinbiCbl HaTWXeciHOe 3abon opTacbiHOa VHrip . . .}
nanga Oonbin, 6y3y wnypnapbiHbiH KONAPFbIWTHIK

KepCeTKiLliH apTTbipagbl. 3abonparbl KEeH aa.ﬂmvg 2@% Zama?
MaccacblHblH, yrkeH ©Oeniri 0Oy3y wnypnapbiHbiH

XapblJibiICblIHAH KOMapbiiaabl.

e
XunekTteywi wnypnap €H COHbIHaH >XapbliaTbiH 4 ¢ :
wnypnap. MyHbIH Kbld3MeTi  kas3baHblH  xobanblK ?z E%

KMMacblH >xacay. XuekTteyuwi wnypnapabl agetTte, 2% 2
ka3baHblH CbIpTblHA Kapan Kuraw Oypfbliangpl.
LUnypnapablH  >XapblfbICblHAH, TOMbIK  TepeHAaikke QM"F ?ﬁmﬁ M

OEViH TayXblHbICTapbl KonapbinMan kanybl MYMKiH.

MyHbl wnypabl navganany koadpduumeHTi (LLTMK)

6ingipeai. LWIMK — pgereHimi3 >xapbinibiCTaH KeuiH m .

3abonabliH anfa Kapam XblKy Y3blHAbIFbIHLIH LUMYP

TepeHairiHe KaTblHacbkl. Erep xapbinbic kesiHge LMK

< 0,65+0,8 ©onca, oHOa XapblNbICTbIH, KOPCETKILli M f‘m‘mi ,,
kaHafraTTaHapcbi3, LMK = 0,8+0,9 6onca, opTtawa,

an WK > 0,9 6onca, oHaa apbinbiC O9PEXECI a — IMPaMNAAnbI; 3 — TiK ChIHAMbI; 6 — Xa3bIK
kakcbl  den  TaHbinagdbl.  LUTMK-HIH  M8HI  YHFip CblHanbl; B — TOMEHTi GipXaKTbl; I — XOFapFbl
KEHICTIriHiH enwemaepiHe Tikenen OaWnaHbICTbl.  GipxkakTbl; F — 6yRipnik 6ipKakTbl; 4 - TiK KybICTbI
CoHabikTaH wwnyprapabl 3aboifa opHanacTbipfaH (OKTanMauTbiH Wnyp); e — Npu3mansl; X — kKaaamabl

Keafe YHriMe LnypnapblHa YikeH MaH 6epy kepek. 2-cypeT. YHriMe winypnapbiHbIH 3abonaa opHanacy
cyn6anapbl



1-kecTe. OpTYpNi YHrimenepaiH KonaaHbiny anmMmarbl

YHrimeHiH Typi meH cynb6acbl

YHrime wnypnapbiHbIH OpHanacybl

KonpaHbiny anmarbl

Mupamupgansl (2a-cypem)

Wnypnap 3abongbliH, opTacbiHOa nupamuga
niwiHae opHanacagbl

Bip  Typgoeri  MOHONMUTTI  Hemece  apTypni
bekemaikreri KYpT Kynama kabaTTbl
TayXblHbICTapblHAA  (KBepwnartap,  Aananbik

LUTPEKTEp, epnemenep, oknaHaap)

Tik celHanbl  (2e-cypem) Wnypnap Tik cbiHanel Typae 3abonabiH |>KapblKwakrapbl TiK opHanackaH Oip Typaeri
opTacbliHA4a opHanacagbl TayXblHbICTapblHOA (6wikTiri YIIKEH emec
ka3banapga)

XKasblk cbiHanbl (26-cypem)

Wnypnap 3abonabiH, opTacbiHAA KasblK CbiHA
TYpiHAE OpHanacagbl

XapblKwakTapbl Xasblk opHanackaH O6ip Typaeri
TayXblHbICTapbliHAA (EHi yNkeH emec Kkazbanapga)

TemeHri BipxakTbl (28-cypem)

Wnypnap ka3baHblH,  XOfapfbl  >KafblHOA
Gip>xakTbl Xa3blK CblHA TypiHAE OpHanacagbl

XapblKwakTapbl Kynama TypiHOe opHanackaH
kabaTTanfaH TayXblHbICTapblHAA

Xoraprbl BipxxakTbl (22-cypem)

LWnypnap ka3baHblH TabaH Geniringe GipXXakThbl
)Kasblk CblHA TypiHAEe opHanacagpl

XapblKwakTapbl Kynama TypiHOe opHanackaH
kabaTTanfaH TayXblHbICTapblHAA

Bynipnik GipxakTbl (2F-cypem)

Wnypnap «kas3baHblH 6Gip  OynipiHOe  TiK

Gip>xakTbl CblHA TYpPiHAE OpHanacagpl

KabattanfaH KypT Kynama TayXblHbICTapblHAA,
ka3baHbl TayXblHbICbIMEH >XaHaca KasfaHaa

Tik KybICTbI (20-cypem)

Wnypnap 6ip-OipiHe napannenb, 3abou
KasbIKTbIFblHA NepneHAVKYnsp opHanacagpl,
OipeyaeH keniH okTanaabl

bekem aHe opTawa OekemaikTeri MOHOMUTTI
TayXblHbICTapblHAA, Ka30aHblH KuMMacbl YNKEH
emec bonfaHaa

Mpuamansl (2e-cypem)

Wnypnap eptypni cynbameH
opHanacagbl, onapgbliH  Gipeyi
OipHelueyi okTanmManabl

napannernb
Hemece

bekem MOHONNTTI TayXblHbICTapblHOA

Kagamabl (2x-cypem)

bBip wnyp GackanapblHa KapafaHga eki ece
TepeH OypfbinaHagbl XoHE TOMblK OKTasbin
aTtTbipblnaabl

Toirbi3ganyra 6enim, 6ekem TayXblHbICTapbIHAA




Kasbanapabl apTypni TayXblHbICTapbiHAA, KOMIP HEMECe KeH kabaTTapbliHAa eTkeHae, BipiHLLi
KeMipai Hemece KeHAi Beepni yHrimenepmeH konapadbl. COHbIH apKacbiHOa KOCbIMLUA KEHICTIK
navga G6onagbl, an nanganbl Kka3ddaHbl TasapTbin anfaHHaH KeniH TayXblHbICbIH Napannenbai
LunypnapMeH konapagbl (3-cyper).

Knekteywi wnypnapabl kasbaHblH xobanblkK XueriHeH 15-20 cwm iwke, ka3baHblH, BynipiHe
kapan 85-870 kuraw 6ypfbinangbl. LUNypabiH TayXbIHbICLIHBIH, iWiHAEr Yilbl Ka3ba KMMacbiHbIH
XMEriHEH CbIpTKa LUbIKNaybl KAXXET.

4

3-cyperT. bipTekTi emec TayXblHbICTapblHAA WNypnapabl opHanacTbipy cynbachl



Xa3blKk XoHe Kenbey Kasbanapabl Oypfbinan-Xapy XYMbICTapbiHbIH

KeMerimeH oeTyAae opblHAaNaTblH TEXHONMOIMNNANbIK NMpoLueccTep.

XKasblk Tay-keH KasbanapblH KasfanHga onap Kubin ©TETIH TayXblHbICTapbIHbIH, U3nKa-
MexXaHuKanblKk KacueTTepiHe ©OannaHbICTbl, OHbIH ilWiHAe TayXblHbICTAPbIHLIH OekemMAairi
MamaHpbI3abl dakToprapfa xatagbl. Tay-keH kasbanapbiH cananbl XOHe 3KOHOMWKanbIK
TypfbldaH TWiMAI Kasy Oypfblnian-atTblpy >KYMbICTApPbIHbIH,  ©HIMAININ MeH canacbiHa
GannaHbiCTbl 6onaabl. Tay-keH kasbanapblH Bypfbinan-atTblpy aAiciMeH KasfaHga opTypni
TEXHONOMMANLIK YNrifniep MeH xababiKTap KongaHbinagsl [2, 3].

XasblKk Tay-keH KasbanapblH Oypfbinan-atTbipy 94iciMeH ©TyAiH Ken TaparaH
TeXHOMNMOrMAnNbIK MNpoueccTepiHiH KypambiHa, Ke3eriMmeH opblHAanaTbliH Kernecigen
onepauuanap Kipepi, onap: wnypnapgbl Oypfbinay, wnyprnapabl OKTay J>KoHe
oKTamaapAabl aTtTtbipy (Oyn >KymbICTap TayXblHbICTapbliH _0Oy3y npouecci 6onbirn
ecenteneni), arTolpbin OonfFaHHaH KeniH 3abouAabl Xenaety, Xengetin 6onFaHHaH KeWiH
3abouabl Kayinci3 xarganra KenTipy, odaH KewniH 3abonaafrbl KOMNCbifaH TayXblHbICTapbIH
TMeY JX9He Tacy, 3abongarbl KOMCbIFaH TayXblHbICTapbl TasapTblfifaHHaH KewiH
OekiTnenepAai oOpHaTy XYMbICTapbl, CO4aH KEWiH KOMMYHMKauusanapabl y3apTy (cy,
CbIfblSIFaH aya, XengeTy Kybbiprnapbl, 9NeKTp CbiMAapbiH Y3apTy) XXYMbICTapbl OpbiHAANagbl.

TayXblHbICTapblH ©Oy3y (Oypfblian-atTblpy XYMbICTapbl), TUEY MeEH Tacy XaHe
OekiTnenepAi opHaTy — Heri3ri TexHonoruanbik npoueccrep 6onbin Tabbinagbl. Kasba ety
KesiHaeri opblHoanaTtblH 6acka ga XyMbiCTap — KOMEKLUi TeXHONOrusisibiKk XyMbicTap
Oonbin caHanagbl.

Kasbanapabl Oypfbinan-atTelpy oaAiciMeH opblHAAYy TexHosorusicbl bGipHewe fgepbec
TEXHONOMMANbIK  onepauusinapablH,  XUbIHTbIFBI  XXK8HE  onapabl  opblHOayFa  apTyphi
MexaHM3MAepP MeH XabablKTap XXaHe apTypIi XXYMbIC 84icTepi KongaHbiiabl.




Bypfbinan-atTbipy XyMbICTapblHa MblIHagau Herisri TananTtap

KOUbINnaabl:

- KapblblC cangapbiHaH TayXblHbICTapbl KkKa3ba KuMacbIHbIH >KOCnaprbl KenemiHge
benrineHreH XwWekTepaeH acrnam Hemece ogaH a3 Oonman XeHe wnypnapabiH  TonblK
TepeHairiHae Oy3blnybl Kepek;

- XXapblSibiC cangapbliHaH TayXXblHbICTApPbI, ipi KecekTepcia, BipKenki yaTblnybl KaxeT;

- XKapbISbIC cangapblHaH TayXXblHbICTapbl ka3ba iwiHe ken wallblpaman WofbipnaHbin 3abon
MaHaublHa OMbIpbIIbIN TYCKEHI OypbiC, Oyn Xafganga TayXblHbICTapblH XXEHIN api XKofFapfbl
eHIMAINIKNeH Tneyre MyMKiHAiK 6onagbl;

- Bypfbinan-aTTblpy  KYMbICTapbiHblH,  Gapnblk  onepauusanapbiH - MeuniHwe  TorblK
MexXaHuKanaHablpbinfFaHbl gypbic 6onaabl.

Bypfbinan-atTelpy XYMbICTapbliHbIH Ccanarnbl OpblHAANybl XOHEe TeXHMKa-9KOHOMUKAIbIK
TMimginiri kasba canbiHaTblH TayXbIHbICTAPbLIHbIH, Tay-KEH-FeOSIOrnAnbIK XOHEe ©eHAIPICTIK-
TeXHUKanbIK wWwapTTapbiHa 6avnaHbicTel Oonagbl. OnapAblH kKaTtapblHa ka3ba KubiM ©TETIH
Tay>XblHbICTAPbIHbIH donamnkanbik XoHe MexXaHuKanbIK KacueTtTepi (6ekemgiriHe,
apblKWaKTbIfblHA, KabaTTbinbifFblHA XaHe T.6.), wnypnapabliH OnaMeTpriepi XXeHe onapablH,
TepeHairi, atbinatblH oKTam Typnepi (PK3 Typnepi) MeH KypbiibiMAapbl XaHe onapablH
KO3ObIpblNy aA4icTepi, wnypnapablH Ka3daHblH, KengeHeH KumacblHAafbl opHanacy cynbachl,
lwnypnapabl 6ypfbinayra kongaHblinaTbiH XKabablkTapablH, TYPepi, XXyMbiCTapabl YbiIMOacTbipy
Lapanapsbl XXaHe T.C. XaTtagbl.

Bypfbinan-atTelpy KYMbICTapbIHbIH KypaMblHa wWnyprapabl Oyprbinay, onapabl OKTay »XoHe
oKTamaapabl aTTbIpy Kipeai.



Xapbinfbiw 3aTTap MeH KO3AbIpy KypangapbiH TaHAaay.

XKapbinfblll 3aTTap MeH KO3ablpy KypangapblH KeHIWTIH ra3 peXuMiH, TayXblHbICTapbIHbIH,
BekemairiH >xaHe CynbIfblfbIH eckepe OTblpbin, TaHdan anyra 6onage! [2, 3].

Bekemairi npod. M.M.[NpoToabAKOHOBTbIH, WWKanackl 6ombliHWa f<12 TayXblHbICTapbIiH Oy3y
YWIiH YyCaKTafblWTbifbl TeOMeH, Tbifbl3ablfbl 1000-1100 kr/mM3 >xeHe aymny (OeToHauus)
Xblngamablfbl 4 KM/C TOMEH XKapbinfbill 3atTap, an TayXblHbICbIHbIH 6ekemairi 212
yCaKTafbIWTbIK KACUETI Xofapsbl, Toifbl3ablfbl 1400 kr/M3 xeHe aymMmny Xblngamabifbl 6-6,5 km/c
XXapbInfFbll 3aTTap KongaHbinagbl.

[asgap MeH wWwaHAapablH Kapbifbic  Kayni oK Tay-keH kasbanapbiHoa |l knacctbl
cakTaHObIPbINMMaWTLIH XXapbinfFblll 3aTTap Kongadbinagbl. Mbicanbi, 6ekemairi oprtawa »aHe
KaTTbl TayXbIHbICTApbIH Konapy ywiH Nel >xeHe Ne3 ckanbabl ammoHuT, getoHnt M, AC-8B
rpaHynuTiH, an 6ekemairi opTawla xoHe 6ekemairi ToMeH xxymcak, 6ocangay TayXblHbICTapbIH
konapy ywiH — ammoHuUT 6)KB, rpaHynunt 79/21, AC-4 cusaKTbl XapbiifFbilw 3aTTapabl KongaHFaH
THimAai.

[asgap MeH waHgapablH Xapbly Kayini 6ap tay-keH kasbanapbiHga 60C TayXblHbICTapbIH
aTTbipyra Bl1-4 nobeauTi xaHe Al-5KB ammoHuTi, an kemip apanac 3abonga T-19 aMMOHMUTI
»oHe [TXKB-20 aMmMOHUTI KongaHbinagbl.

Xapbiifblll  3aTTapgbl  TaHdaydbl  JKEHingeTy  YWiH - TayXblHbICTapblH - BekemairiHe
OannaHbICTbl 212 xeHe f<12 KbIfblN €Ki Tornka, COHbIMEH KaTap TayXbIHbICbl MAaCCUBIHIH,
cynbinblfblHa 6annaHbICTbl KypFak XXeHe Cynbl Aen eki Tornka deneai.

[asgap MeH waHaapAblH Kapblly Kayini KOK KeHiwTepae Kasbanapabl eTyre KeHiHeH
KONAaHbINaTbIH XXapbifbil 3aTTapablH, TONTaMachl TOMEHTi 2-KecTeae KenTipinea,.



2-kecte. [aspap MeH wWaHAapAblH Xapbiny Kayini

XXOK KeHiwTeppe

Kazbanapabl eTyre KeHiHeH KonaaHbINaTbiH XapbFbil 3aTTapAabiH Typnepi

Xapbinfbiw Mpod. NMpoToabAKOHOBTIH | XKapbinfbiww 3aTtTtapabiH | [aTpoH
3aTrapabl  KongaHy | wkKanachbl OoMblHWa | aTaynapbl avamerpi,
Xarpawvbl TayXbIHbICTaPbIHbIH MM
Oekemairi
Kypfak wnypnapmeH |6-18 paHynuTt 3
Ka30a eTkeHAae Npanynut AC-4
panynut AC-4B
Mpanynut AC-8
Mpanynut AC-8B
panynut A-6
OetoHnt M 28-36
Ne3 ckanbAbl aMMOHUT 28-36
AMMoHMT 6)KB 32-36
Wnypnapabl cynbl | 12 geniH MonuatuneH kKabbiKwacokl 6ap Ne3
Ka3bapga eTkeHae cKanbAbl aMMOHUT
Ckanbabl aMMOHMUT 32
12-peH xofapbl DetoHnt M 28-36
NelckanbAbl aMMOHUT 28-36
MonnatuneH KabbiKwackl 6ap Ne3 | 45

CKanbAbl aMMOHUT




2-Kectege KenTipinreH XapblFblwl 3aTtTap OypbiHFBl KCPO KypaMbiHa KipeTiH
engepae wolrapbingbl. An onapgaH ThiC wWeTengepain KeHiwTtepiHae kebiHe KypamMbiHAa
cybl Gap Xapbiifblll 3aTtTap kKongaubinagbl. Onap yw Tonka OGeniHeni: «cnappu» -
epiMenTiH 3aTtTapdblH CyMEH Kocnacbl, rengep — akkbll KonnouatrapablH KaTkbligay
TYpnepi, KaTTbl XenaTuH Topi3ai; amynbcudanap — 6ip-OipiHOe epiMenTiH ekKi-yL
CYMbIKTapAblH, KOcnacbl, onap aMyrnbCua TypiHOe Typybl YLWiH oflapfa a3 Mmersiepae
aMynbraTtop Kocaabl.

leTtenaik XapbinfFbill 3aTtrapgbl  KongaHrFaHga, onapabl  KaHgauw  Tay-KeH
TEXHUKarnbIK >XafFgaunapga KongaHbinaTblHbiH ecernke any >XeHe ofapabl WbiFapraH
3ayblTTapablH, HyckaynapblIMEH MYKUAT TaHbicy Kepek. COHbIMEH KaTap, onap
KasakctanHgoa kongaHyra 0onartbliH XapbUifFbll 3aTTapablH TidiMiHE eHyre TuicTi. Tay-KeH
kazbanapblH KaTTbl TayXblHbiCTapda ©Tyre COHfbl Ke3ge TyumipwektenreH XK3-tap
(rpammoHnT 79/21, rpanynut AC-4 xaHe T.6.) KeHiHEH KongaHbin Xyp. TyunipliekTenrex
K3-OblH natpoHOanfaHFa kapafaHga, XXymbic ictey kabineti TemeHgey, Oipak onapabl
XKOFapfbl TbIfbI3ABLIKNEH MeXaHuKanblHObIpbIFaH odicneH okTayra 6onagbl XaHe
onapablH 6arachkl ap3aH, api CbIPpTKbl MEXaHUKanNbIK acepriepre cesiMmTaniblfbl TOMEH.

XKasblk kazbanapabl ras 6eH WaHHbIH Xapbly Kayini KoK KeHiwTepae xyprisreHae >K3
OKTaMAdapblH 3NEKTPNi, 3NeKTPIi-OTTbl, AYMMNITKIWW MINTEMEeH >XBHEe 3NeKTPCi3
(TONKbIHAOLI TYTIKTEPMEH) aTTbIpy 8aicTepi KonaaHblybl MYMKIH.



)KaprﬂFblLLl 3aTTapAabliH  XaJjnnbl UWbiFblHbI OCbI XapblfibiCnéH KonapbuUliaTbiH
TayXblHbICbIHbIH Kenemi MeH Xapblnifblill 3aTTapAbiH MEHLIKTi WbIfbIHbIHA, an

KonapbiNaTbliH TayXbIHbICbIHbIH KemneMi Ka30aHblH KengeHeH KUMacblHblH ayAaHbl MeH
LWNypAblH TepeHAairiHe 6annaHbICTbI.

KonapbinatblH TayXbIHbICbIHbIH, K&fieMiH Ka3baHblH, KerigeHeH KMMacbiHblH aygaHbl MeH LNypablH
TepeHairiHe bannaHbICTbl Keneci popmynamMmeH aHbIKTangbl:

I"r=‘“’.?;:.'.'.: "[':.v.:‘ M3 (1)

MyHOarbl Sx — ka3baHbIH kenaeHeH KMMacbIHbIH Xannbl ayaaHbl, M2;
Lx— WinypablH, TepeHairi, M.
Kasbaparbl TayXbIHbICbIH Oy3y YLUIH KaXXeTTi Xapbiffbllw 3aTTapAdblH, MeswepiH Keneci opmyna
OonbIHLIA aHbiKkTayFa bonaabl:

O=V-q=5_ L, q Kr (2)

MyHpoafbl q — XK3-TbiH MEHLUIKTI WbIFbIHbI, KI/M3.

Xapbinfbiw 3aTTbiH, MEHLWIKTi WbIFbIHbI gereHimis kenemi 1 M3 (6ip Tekwe MeTp) TayXXbIHbICbIH
konapyfa >xymcanatblH >X3-TblH, Menwepi. >Kapbinfbilw 3aTTblH MEHLUIKTI LWbIFbIHbI TayXbIHbICbIHbIH,
du3nKanblk XKeHe MexaHuKanblK KacuetTepiHe (eH 6GacTbinapbl TayXblHbICbIHbIH  ©ekemairi,
KabaTThbINbIFbl XXOHE >XapPbIKLWAKTbIFbI); XapblifFblll 3aTTblH TYpPiHE, OHbIH YCaKTafblWTbIfbIHA, XXYMbIC
icTey KabineTiHe >aHe XapbINnbICTbIH, XbIYmNbIfblHA, NATPOH AWAMETPIHE, OKTaM TbIfbl3AblfblHA >XOHe
Tafbl COM CUSAKTbI bakTopFa BGannaHbICTel 6onaabl.

ATtanfaH daktopnapablH KenTiriHeH Xapbinfbill 3aTTblH MEHLWIKTI WbIFbIHbIH TEOPUAbIK XXONIMEH
aan ecentey MyMKiH emec. COHAbIKTAH »Xapbifblll 3aTTblH MEHLUIKTI LWbIFbIHBIH XYPridinreH Texpnbenik
XYMbICTapablH HOTMXKENEPIH KopbITa Kenin amnupukanblk dopMynanapabl KongaHy apkeinbl Tabagsl [5,
7,8,9].



)KapblﬂFbILIJ 3adT OKTaMbIlHbIH KYPblUJibiIMbl MEH MaCCacChbl.

OkTaMHbIH, KypbinbiMbl K3 naTtpoHAapbiHbIH LWNypAa OpHanacyblHa, OTanablpfblill-NaTPOHHbIH,
oKTamga opHanacTblpblfifaH OpPHbIHA »X8He onapdbl TbifbIHAAUTBIH ThIFbIHHLIH TYPI MEH MeriepiHe
BannaHbICTbl aHblKTanagbl. OKTaMHbIH KYPbINbIMbl LWNYPAbIH TOMbIK TepeHairiHe KonapbilyblH XaHe
ka3baHblH KengeHeH KMMacblHblH, cananbl, XXobafa MeusiHWwe CoMKeC XUEKTEHYIH KaMTaMachl3 eTyi
kepek [5, 7, 8, 9].

XKasblk Tay-keH kasbanapblH ©TKEeHAEe Heri3iHEH COo3blfifaH KypblUibiMObl OKTamMgap,  SAfHU
OKTaMHbIH annbl Y3blHAbLIFbI OnapablH AMaMeTpiHEH Ken yhkeH 6onadbl »XoHe Xapblifblll 3aT
naTpoHaapbl Bip-6ipiHe ThIFbI3 TiPKECTipe OpHaTbiNaabl.

[@a3 6eH LWaHHbIH, XapbIfblC Kayini XOK Tay-keH kasbanapblHOa OKTaMHbIH TyTac-KOSTOHKarbl
KYpbinbIMbl KorndaHbinagbl. Wnypaobl 6yn agicneH okTaraHga Xapbinfbllw 3aTTblH, NATPOHbIH Y3blHA
bonblHa Tideqi. TisinreH naTpoHAbl WNypFa opHanacTblpagbl Aa api Kkapan afawl TbiFblHAAFbILWNEH
NTepPIn HbiFbizganabl. XKapblibiC XYMbICTapbiHbIH, KayincCi3Aik TananTtapblHa CoWKeCc oTangblpfblLu-
NaTpOH WNypAafbl OKTaMHbIH KypaMblHAa aTTblpy a4iciHe BannaHbICTbl eKi TYpsi OpHanacybl MYMKIH.
Erep oktamgapabl Ko3ablpyFa Typa otanablpy agici (npsimoe MHUUMMpPOBaAHUE) KordaHblnaTbiH
bonca, oHoa oTangblpfblll NATPoOH AyMniTKiWNeH 6Gipre wnypablH aybl3 XafblHa, OKTaMHblH 6ac
XafblHa, Kapan opHanacTbipbinagbl (4a-cyperT).

Typa otanablpy a4iCciMeH wnypaafbl OKTamMAbl KO3ablpFaHO4a, TayXbIHbICLIHbIH, KONapbiybl MeH
MAaCCUBTIH >XapblKWAaKTbIFbIHbIH YIFal0 acepi 3abongblH, 60C KeHicTiriHiH OafbiTbiHaa 6onagbl. byn
Xafganga XapbibiC 9HEPrusiCbiHbIH, XOofanbiMbl 60nagbl XXeHe AyMmny KesiHoe namga GonaTbiH
3aTTap TayXbIHbICbIHbIH XapblKTapbl apkblfibl ayafa LWblfadbl Aa XapblfblC 9HEPrusiCbiHbIH
nanvganaHy KoadpdunumeHTi TemeHaenai XaHe LWnypablH, TYN KafblHOAfbl TayXbIHbICbl TOMbIK
Oy3binMmangbl «cTakaH» kanagbi.




Erep okTamabl Ko3dblpyFa Kepi  oTtangblpy agici  (obpaTtHoe  MHMUMMpOBaHue)

kongaHbinaTtelH 6onca, oHga oTanAblpfblll NATPOH AyMAiTKilwneH Oipre wnypablH eH TyOiHe

Heri3ri okTaMHaH TOMEH opHarnacTblpblinagbl (4a-cyper).

KapbInbICTbIH, 8CepiH  yNFanTy YWiH exki
apicTi pge 6ipre kongaHyra Oonagbl. byn
Xarganga Oip oTangblpfbill-naTpoHabl
OKTaMHbIH TybGiHe, an Tafbl Oip oTanablpfbiLl-
naTpoHAbl OKTaMHbIH, OeT >XafblHa opHaTbIn
XapblblC Xacay Kepek. byn agic kapama- 3
kapcbl oTanabipy 6onbin Tabbinagbl (5-cyper).

-
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a — mypa omarnobipy; @ — Kepi omasobipy; 1-
5-cyper. LLinyp oKTaMbIHbIH KYPbUTbIMbI omarobIpfbIlW MampPoH, 2-nampoH, 3-311eKmpoyMiimkiw;
(kapamMa-Kapcbl oTanabIpy aAici) A-371€KMP ChIMbI; 5-MbifbIH

4-cypeT. LLinyp oKTaMbIHbIH KYPbINbIMbI

Kepi oTangblpy agiciMeH wnypaafbl OKTaMabl KO3AblpfaHOa >KapblibiC gymnyi (geTtoHaums)
LNypablH, TYN XafblHaH 6acTanein, 3abonabiH allblk KEHICTiriHe kapawn bafbiTTanaabl. byn xarganga
XapblnbiC acepiHeH Nanga 6onaTblH rasgapAablH TayXbIHbICbIHbIH MacCUBiHE ©Ccep €ETETIH YaKbITbl
y3apagbl ga, MaccuBTi Konapyfa >XymcanaTblH XapbliblC 3HEPIUACBIHbIH, KyaTbl XaHe OyMny acepi
kebenepn,.

3epTTeywinepaiy, ManiMeTi  6omMblHWA, OoKTamgapAbl Ko3gblpyFa Kepi  oTangblpy  94iciH
KongaHfaHga wnypabl nanganadHy kKoadpdomumeHTi 8-10% ecendi, TayXblHbICbIHBbIH, 3abonga
Wwawbipaybl 10-18% TemeHaen, ycakranysl Oipkenki 6onagbl.



OTtangblpyablH, KaHOan a4iCiH KofigaHcakTa OyMOITKIWTI oTanablpfblll-naTpoHFa

OopHaTKaHOa OHbIH, TYM XafblHAafbl KYMYNATUBTIK OMbIK NaTpoHFa kapawn GafbiTTanysbl
Kepex.

KasbaHbl Oypfbinan-atTblpy oAiciMeH eTkeHAe, OHbl xapyfa KepekTi XK3-TbiH kannbl Menuwepi
ecenTeneni >xaHe onapabl opHanacTblpaTbiH WAypnapablH, AMaMeTpi, Y3blHAbIFbI, oflapAblH, Ka3baHblH,
KenaeHeH KMmacbliHaa opHanacy TapTibi xxaHe 6acka ga napameTprepi aHblktanagsl. CoHbIMEH KaTap
aTkapaTblH KbI3MeTTepiHe 6annaHbICTbl 8p LWNypfFa okTanaTblH OKTaMHbIH A4a MesnLwepiH aHbIKTanabl.

On okTaMHbIH, Kenemi wamMameH LWnypablH, Y3blHAbIFbIHLIH, 2/3 6eniriH TonTbipadbl, an wnypabiH
kanfan 1/3 6eniri TeifbiHAanaabl. ThiFbiH ecebiHae kebiHe MHEPTTI MaTepuangap KongaHbinagpl.

LLInypnapAblH, XXapblfbiw 3aTTapMeH Tony KoadduuneHTi kazbaHbl 6Ty UMKIiHIH y3aKTbliFbiHa acep
eteqi. OHbIH, LWaMacbIHbIH, YIIKEKI TayXblHbICbIHbIH KONapbinybiH, GipkenkiniriH xakcapTtagbl, Gipak
XapbinbiC cangapbiHAa TayXblHbICbl biblpan anbiCKa LwWallblpangbl XaHe >KapbUiblC KyaTblH
Nanganany koapdpuuneHTi azaagbl. Erep wnypnapabiH )XapbUiFbil 3aTTapMeH ToNy KO3UUMEHTIHIH
Lamacbl TeMeH 6ornca, K3 oKTaMblHbIH, KyaTbl TayXXbIHbICbIH TOSbIK By3yFa XeTKinikcia 60nybl MyMKiH
[5, 7, 8].

@3 OeH LuaHHaH >XapbInbIC Kayini XXOK Tay-KEH KeHilTepiHae kasbanapabl eTyre natpoHaanfaH XK3-
Tapabl KongaufanHga wnypnapgbld, Tony koadduumeHTiH 3.02.03-84 CHul-iH 6acwbinbikka ana
OTbIpbIN, MblHAHAAM Wamanapabl anyra 6onaapl (3-kecTe).

3-kecTe. TayXbIHbICbIHbIH 6ekemgiriHe (f) conkec wnypnapAabiH Tony KoadduumeHTiH Kadbbingay
KecTteci

7K3 narpoHaapbIHbIH AMAMETPi, MM TayxkbiHbichbIHBbIH ~ Oekemiirine (f) coiikec mmypaapasiH TOy
K03 dunuenTi
f=3-9 f=10-20

24; 28 0,4-0,7 0,75-0,85

32,36 0,35-0,6 0,6-0,8

40 0,3-0,5 0,5-0,7




LLinypnapabiy_avameTpi. LLnypnapgbiH AMamMeTpi ofaH okTanaTbliH »K3 NaTpOHbIHbLIH, AMaMeTpiHe
BGannaHbICTbl Herisgenin aHbikTanagbl. Cebebi xepacTbl KasdbanapblH eTydiH, caHuTapsibl-HOpManapb!

MeH epexenepiHe (CHwull) cenkec okTanfaH NatpoH MeH wWwnypablH KadblpFanapbiHbiH apacbiHAa,
naTpoHOapAbl Kegepricia epkiH okTay YLiH, caHblnay 60mnybl Kepekx.

Epexenep (CHuIT) 6onbiHWA OKTamMAbl 9NeKTPni, OTThbl XXOHEe 3ANEKTPNi-OTTbl 84iCTEPMEH KO3ablpFraHaa
lwnypablH anametpi K3 naTpOHbIHbIH, AnaMeTpiHEH 5-6 MM KeH, XXeHe oTanblpfbill NaTPOoH LWNYpPAbIH aybI3
XafblHaa GipiHwi 6onbin opHanacyfa Tuic. An okTamabl OT 8AiCiMeH Ko3gblpFaHga XaHe OoTangblpfblill
naTpoH wnypaa GipiHwi 6onbin opHanacnaca, oHaa wnypabiH, anameTtpi K3 naTpoHbIHbIH, ANaMeTPIiHEH 7-
8 MM keH (ynkeHaey) 6onyra Tuic.

OHAipiCTiK Taxipnbenepain Herisinae MblHagan KopbITbiHAbI XacayFa bonaabl: kengeHeH KMMacbiHbIH
aydaHbl 6 M2-TaH apTbIK Xas3blk ka3dbanapabl kasfaHaa YK3 naTpoHbIHbIH, AnameTpi 36-40 MM, an KkasbaHbiH
KenaeHeH KMMacblHbIH, ayfgaHbl 6 M2-TaH kem OonfaHaa, K3 naTpoHbIHbIH, gMameTpi 32-36 MM 6onybl
Kepex.

lnypnapabiH, caHbl. Kasbagarbl OypfbiiaHaTbiH WNyprapablH, caHbl onapAblH, AMaMeTpi CUSKTbI
Oypfbinan-atTblpy  >KYMbICTapbiHbIH,  KMbIHAbIFbIHA,  TaYXXbIHbICTAPbIHbIH,  OY3bINybIHbIH,  CcanacblHa,
lwnypnapgbl nanganaHy KoadyduuMeHTIHE XaHE KapblbICTblH, Oacka ga KepceTkiwTepiHe acep eTefqi.
3abonpgarbl WNypnapAablH caHbl KentereH daktopnapra 6annaHbICTbl, onapabiH eH 6acTbinapbl MbiHanap:
ka3bagarbl TayXblHbICTapbIHbIH, 6ekemairi, KasbaHblH, KesfideHeH KMMacCbiHbIH MiWiHi MeH ernwemaepi,
kongaHbinatblH XK3-TblH Typi XaHe onapAblH NaTpoHOAPbIHbIH OMAMETPI, OKTaM KypbifbIMbl >XoHe
wnypablH, XK3-ka Tony koadcuumeHTi. LnypnapabiH, caHblH ecenTteyaid bipHewe opmynacel 6ap.
KenTereH 3epTTeyLiinep ycbiHFaH doopMynanapmeH TabiCynapblHbi3fra 6bonagbi.

Wnypnapabiy TepeHairi. LUnypnapablH TepeHairi  Oypfbinan-aTTblpy  KYMbICTAPbIHbIH,  HETi3ri
napameTpnepiHiy 6ipi 6onbin Tabbinagbl. LUnypabiH TepeHairi kazbaHbl 6Ty LUUKAiHIH, Y3aKTbIfbiH, kKa3baHbl
eTyaiH XblNgaMablNbIfblH, OFAH KETETIH Xannbl KapXXbIHblH, KONeMi MeH eHOeK LWblFbIMAbISbIFbIH aHblKTayFa
MYMKIHAOIK Tyablpagbl. LWnypnapablH TepeHairiHii, onTuManbgbl MaHiHIH Heri3ri KepceTkiTepi peTiHae
ka3baHblH 1 METpPiH Xypridy YLWiH XymcanaTtblH eHOEeK MEeH YaKbITTblH XXOHEe KapXblHblH €H a3 KeTEeTiH
lwamanapbel anbiHagbl. WnypnapabiH TepeHAairiHi aHblkTaraHga kasba eTydiH reonorusnblk, TeXHUKanbIK
XoHe eHDbeK yrbimaacTblpy doakTopnapblH eCKepy Kepek.



LWnypnapAabl oKkTay agicTepi XXoHe Kypangapbl
Bapnblk wnypnapabl Oyprbinan ©onfaHHaH KeniH, Tay-keH webepi (ropHbln MacTep) Hemece

webep-konapywbl  (MacTep-B3pbIBHMK)  OypfblnaHfaH  wWnyprapdblH — CaHblH,  OpHanacyblH,
TepeHaikTepiH, kenbeynik OypbilTapbiH TEKCepeai aHe onapablH, bypfblnan-aTTbIpy XXYMbICTapbIHbIH
nacrnopTbiHa CAMKECTIriH aHblkTanapbl. [lacnopTka carkec emec Lwinypnap KamtagaH OypfbinaHagbl, an
TepeHairi Taa3 wnypnap Tepengetineni. WnypnapabiH, canacekl Tekcepinin, onapabl OypfblnaHfaH
TayXXbIHbICbl YHTafblHaH TasapTkaHHaH KeuniH, 3abongaH Gypfbl XKabablKTapbl MeH Kypar-canMaHgap
XoHe wWnaHranap XuHanein ansiHagbl. Erep 3abompgaH 20 meTpre AewniHri anmakra xabablktap
TypaTblH HemMece kas3baHblH iWwiHae OypblH anbiHGaraH TayXKblHbICTAPbIHbIH, OWIKTIM KasdaHblH 1/3
GeniriH xaybIn TypaTblH 6ornca, oHaa Wwnyprnapabl okTayra pykcat 6epinmengi [3, 5, 8].

LLnypnapabl OKTayablH andblHa KepekTi Mesnuwepae XXapbifbll 3atTapibl, aTtTblpy KypamaapbiH
XoHe TbIfblH MaTepuangapbiH 3aboinfa anein keneai. Xengetne KyOblpnapblH KeperiHwe y3apTtagbl,
anekTp kabeniH TokcbizaaHablpaabl, Kazdbagarbl 6ekiTne xxakTaynapblH Tekcepeai.

LLiInypnapabl okTayfa kipicep angbiHaa OipiHWi eckepTy AblObIC 6enrici (curHanbl) 6epineqi (bip
y3aK bICKbIPbIK). [abbin GepinreH coH Lwnypnapabl OKTay >XyMbICTapblHa KaTbICbl XXOK agamaap
KayinTi aMMakTblH, CbIpTblHa wWbiFapbinagbl. LWnypnapabl atTblpyllbl XKOHE OHbIH  KeMeKLinepi
oTangblpfbllW-NaTpoHaapabl JanbiHOayFa XaHe wWwnyprnapabl oKTayra Kipiceq,.

LUnypnapabl okTaraHga konapylwbiFa «KonapylwbiHblH, GipblHFan KiTanwacbkl» (eAnHasi KHUXKa
B3pbiBHUKA) 6ap ka3ba eTywinep kemekTeceni. KemekwwinepaiH, caHbl wWwnypnapablH, cCaHblHA Hemece
ka3baHblH KMMacCbIHbIH, ayfdaHblHa GannaHbICTbl: wWnyprnapablH caHbl 30-Fa geniH Hemece Kas3baHblH
KMMacblHbIH, aygaHbl 10 M2 kem 6orica — 1 kemekwi; 30 60 wnypnap Hemece kuma aydaHbl 11-20 m2
bonca — 2 kemekKwi wnyprapgbiH caHbl 60-TaH Ken bonca xaHe Sk>20 m2 6onca — 3 KeMeKLi XXYMbIC
icTenai.




LLinypnap natpoHaanfaH Hemece TYMipLWIiKTeNnreH Xapblnfbil 3aTTapMeH oktanagbl. [aTtpoHaap

lwnypra afaw 6inekneH (wTtaHra) utepinin kiprisineai. Kasba etkeHge kebiHe naTtpoHaanfaH aMMOHUT
6)KB >kapbuiFbill 3atTapbl, an TynipwekTtenreH XX3-tapgaH — rpaHynut AC  >kapbUiFblll 3aTbl XMui
KONAHbIIaabl.

LLinypnapabl OKTay XaHe okTamiapAbl Tbifbl3gay KOJIMEH HeMece MexaHWKanaHAbIpbifaH
aaicneH aTkapbinagbl.

LUnypnapabl  MexaHuKanaHablpbliiFaH — aficneH  TyuipiwekTi XK3-TapmeH okTayra apTypni
KypbinfFeinap kongadnbiiagbl: 3M1-1, 3MK, «Kypama-7» 3OP-25 TunNTi 3XeKToprbl XXoHe ynecTteyLli
(nopumsnel), Pr3-0,6 Hemece «KasHTY-UHTeppuH» TUNTI apkafa acaTblH, T.0. okTarbiwTap. Kenbip
OKTafbllWTap Oypfbl KOHAbIPFLINapbiHa opHaTbinFaH (YM3-1). OkTarbiwTapaa 1-2 agam Kbl3MeT icTensi.

©OHepkacin KayinciagiriHi{ Tanantapbl OOMbIHLIA OTaNAbIPFbIL-NATPOH LWNypnapfFa TyuipLwekTenreH
YK3-Tap TonTbipbiNFaHHaH KeniH KONMEH eHrisineai (Typa otanablpy a4iciH KongaHraHaa).

LUnypnapabl oktan ©onfaHHaH COH LWWnypAblH KanFaH 00C KybICblH ThifbiHOAanabl. Lnypnapabl
TbifblHOAYFa ThIfFbIH pPeTiHOE Kymabl ca3abl (apakatblHackl 1:3) TbiFblH, biiFan KymMm, Cy TONTbIpbIfFaH
amnynanap xasHe T.0. kongaHbinagbl. Kymabl-ca3gbl ThifbIHAbI andblH ana XeTKinikTi Kblnbin Xacan
anagbl ga, wnypabl OKTap angbiHaa 3abowfa anbin kenedi. MyHganm TeiFbiHOapAbl konablk MMP-1
Hemece MexaHukanangbipbinFad NMM-90, eHimainiri 1-1,2 M/MWH, TbIfblH Xacafbll KypangapmeH
Xacangbl.

LUnypnapabl binfan KYMMEH TbifblHOaFfaH4a apHanbl MHEBMOTbIFbIHAAFbIL MalLUMHACBIH KOnaaHy,
Oyn XKYMbICTbl KOFIMEH aTKapFaHHaH 1,5-2 ece Xblngam xacayra MyMKIHAIK Tyablpagbl.

TbIfblH peTiHOe Cy Hemece WHepTTI mMartepuangap KocbiFaH Cy epiTiHAGiCiH  KongaHyabl
rmaposabonika (rmapoTbiFbIH) Aen atanabl.




| — rpanynut AC-8B; Il — getoHuTt M; lll — KbiCKa KigipeTiH
ANeKTPpAYMMITKILL
6-cyperT. LLUnypnapabiH Ka36a 3abonbiHAa opHanacy cynbachl



bIObIH MEeHre WiH VCbIHbINATbIH 9aaebueTTep TIi3iMi:

Hesri[1, 2, 3, 4]; KocbiMwia [8].

Hapic 6onbliHWa OaKbinay cypakrapbl:

1. JKasblk XoHe kenbey kasbanapablH KengeHeH KUMAacblHbIH NilWiHAepi MEH Heri3ri
enwemaepi kangan 6onagbl?

2. JKasblk Tay-keH kaszbanapbiH eTyaiH (KypridyaiH) TEXHONOrMAnNbIK YAriciH TaHgayra kaHaau
doakTopnap acep eteai?

3. XKasblk xoHe kenbey Tay-keH kasbanapblH eTygeri Oypfbinan-atTbipy XYMbICTapbiHA
KaHOgan Tanantap Komblnagbl?

4. bypfbinan-atTblpy >XYMbICTapbIHbIH KaHOaW Herisri napametpnepi 6ap, wnypnapabiH
OnameTpi MeH TepeHairiHiH kasba eTy XyMbicTapbiHa kKaHganm oacepi Gonaabl, wnypnapabl
3abonga opHanacTbIpy ynrinepi?

5. lnypnapabl OKTay XaHe aTTblpy Tocingepi, oktTamagapabiH (3apaarapabiH) KYpbiibiMbl MEH
Macacchbl Kanamnm aHblKkTanaabl?

6. >Kapbuifbll 3aTTbIH WbIFbIHBI Kanaun aHblkTanagbl? Wnypnapabl nanganaHy KOSuUUNEHTI
AereHimia He?

7. KasbaHblH kengeHeH KMMacbiHbIH xXobagaH apTblK 6y3biny KoadmUUNEHTI AereHimi3 kaHgamn
KepceTKil?

8. JKasblk Tay-keH kasbanapblH Oypfbinan-atTelpy oA4iCiMeH ©eTydiH Ken TapafaH
TEXHONOMUANbIK NPOUECCTEPIHIH KypaMblHa, Ke3eriMeH opblHOanaTbiH onepauusanap KypambiHa
KaHOamn XyMbicTap Kipeai?

9. ATbINFbILW 3aTTap MeH aTTbIpy Kypangapbl kanan taHganagbl?

10. bypfbinan-xapy *XyMbICTapblHbIH, MAcnopTbiHAA KaHOan ManiMeTTep KenTipineai?



Ha3sap
ayaapraHpgapbiHbI3Fa
paxmeT!!!



