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AJITBI CO3

Kaszipri yakpitTra TM/I ennepineri maiaansl Kaz0agapablH Kbl KOJIeMiHIH
70% acTaMbl PKOHOMHUKAJIBIK THIM/I1, 9p1 MMPOTPECCUBTI allIBIK TOCIMEH OHIIPLIES/II.
AIIBIK Tay-KEH KYMBICTapBIHBIH TEXHOJOTHUSCHIH 3aMaH TajlaObIHA cail JKEeTUIIpY
JKOHE COlKeC TEXHHUKAJBIK IIemiMaep Kaobliaay YimiH «Tay KbIHBICTaphIH OY3y»,
«AIIIBIK Tay-KEH XYMBICTApPBIHBIH IporecTepi», «Kapbep amaHmapblH amly »KoHE
alIbIK ~ WUTEPYy OKYHenepi», <«AIIBIK KEH JKYMBICTAPBIHBIH TEXHOJOTHSIIBIK
kemenaepi»; «Kapeepnepai xoOamay» CHAKTBI KOCIOM MOHIEPAlI OKbIN YHPEHY

HOTHKECIHIE KaJbIITacaThlH J>KaHAa OLTiM  KaxKeT. byn mnomgepnmi okyna
CTYJEHTTepre OuTiM OepyAiH MHHOBAUMSIIBIK TEXHOJIOTHSIApbIHA KOIl KOHUT 0oy
KEpeK.

«AIIBIK KEH JXYMBICTAPBIHBIH TEXHOJOTHUSIIBIK KEIICHIEP» OKYJIBIFBIH/A
akan. B.B.PxeBckuil uaesicblHa CoMKeC Ka3y-TUEY >KOHE KOJIK >KYMBICTAPhIHBIH
TEXHOJIOTHUSICHI KOHE OJIAPJIbI 1CKE aChIPYbIH TEXHUKAIBIK KYpajaaphl aliblK KeH
YKYMBICTAPBIHBIH O1piHFail TEXHOJOTHSUIBIK KEIIeH] peTiHJie KapacThIpbutraH. OChI
KCIICHHIH DJIEMEHTTEpPl KE3eKMNeH KENTIPUIreH: Ka3y-THey IKOHE KOJiK
JKYMBICTAPBIHBIH ~ TEXHOJIOTHSCHI, Ka3y-THEY IKOHE KOJiK  MalluHaIaphl.
KapacTtbipbuiran a1eMeHTTep apachiHIaFbl TEXHOJOTUSIIBIK OalIaHbIC 3epTTEITEH.

bepinren Tay-K€H TEOJOTHUSIBIK, Tay-KeH TEXHUKAJBIK >KaFgaiiap YIIiH
alIblK KEH JKYMBICTAPBIHBIH TEXHOJIOTHSUIBIK KEHICHACPI Kazy-THEy, KoK
MalTuHATAPBIHBIH TEXHUKABIK, TEXHOJIOTHSIIBIK CHITATTaMaJIapbIHBIH apIly XoHE
OHJIIPY >KYMBICTAPbl TEXHOJIOTHSCHIHBIH EPEKILIETIKTEpIHE TOJBIK COMKEeC Kemyi
HET131H€ TaH aJ1a/Ibl.

Oxkyneixk Matepuangapbsl K.M.CorbGae atbingarbl Kaz¥TVY-nblH AUIBIK KEH
KYMBICTaphl Ka(empachlHBIH FBUIBIMH KYMBICTAPBIHBIH HOTHXKEJEPIHE >KOHE
akaneMuk B.B.PxxeBckuii eHOEKTEepIHIH TEOPUSIIBIK KaFIalaapblHa HET13/1eTeH.

ABTOp OKYJBIKTHI JaWbIHAAYy TIPOIIECIHAETI Oaralibl eCKepTyJiepl MeEH
YCBIHBICTAPhl YIIIH TEXHUKA FBUIBIMAAPBIHBIH JOKTOpJapbl, Mpodeccopiap
H.C.bykrykoBka, E.K. EnmirenoBka, ©O.b.beranunoBka, xadenpa moreHTi
b.A.I'ypbeBckuiire anrbic OUIAIpE].
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KIPICIIE

[Nadimansl Kaz0anmap KEHOPBIHIAPBIH WIepy KYMBICTAPBIHBIH KYpaMbIHA
KEHOPHBIH MMaiigananyra naibiHaay (kep O0eTi CyjapbIHbIH OarbIThIH OYpY, TAOUFH
JKOHE YKacaH/Ibl 0OTeTTEeP/ICH Ta3apTy JKOHE Kapbhep allaHbIH KyparaTy), KEHOPHBIH
amry (JKep OeTiHEH KCHOPHBIHBIH OPTYPJl YydacKeJepiHe KYKKOIKTIK KipiCTi
KaMTaMmachl3 €Ty), maijansl KazOamapael Kasbin any (JKep KoiHaybIHIAFbl
nmaiganel  Kaz0ajapabl OpTYpJi TOCUIIEPMEH Kasblll aly) KOHE KEH aJlbIHFaH
KEHICTIKTI )KoHE OHJIIPIC KAJIIBIKTAPHIH Ak aTaHy.

OKyJbIKTa MMaiIambl Kazoamapasl Ka3blll alyIbIH HET13T1 MocenenepiHin 0ipi —
aIlIbIK KeH KYMBICTApbIHBIH TEXHOJIOTUSIIBIK KEIIeH epi KapacTeipbluirad. O Ka3y-
TUEY KOHE KOJIK >KYMBICTAPBIHBIH TEXHOJIOTHSCHI JKOHE OJapIbl iCKE achIpYIbIH
TEXHUKAJIBIK KYPaJIIapPbIHBIH >KHBIHTHIFBI OOJIBIT TAOBLIAIBI.

OKyJBIK YII TapayJlaH TYpajbl: «ATIBIK KEH )KYMBICTAPBIHBIH TEXHOJIOTHUSIIIBIK
KeIICHJIEPIHIH  Kypaymsuiapel», «Tyrac — urepy  okyienmepi  Ke3iHAeri
TEXHOJOTHSUIBIK ~ KeuieHaep» xkoHe «Tepennere wurepy »Kyilenepi Ke3iHIET1
TEXHOJIOTUSITBIK KEILICHEPY .

bipinmi Tapayma TE€OTEXHOJOTHS DSJIEMEHTTEpl KapacThIPbUIFAH: Mailgalibl
Kaz0asap KEHOPBIHAAPBIH allblK WUrepy OKydesnepi, mnaijansl  Kaz0anap
KEHOPBIHJIAPBIH aIIBIK UTePy TEXHOJOTHSUIAPHI, Ka3y-THEY >KOHE Tay-KEeH KeJiK
JKYMBICTAPBIHBIH TEXHOJOTHACHI, alllbIK KEH >XYMBICTAPBIHBIH TEXHOJOTHSIIBIK
KeIIeHIePi, K€H )KYMBICTAPbIH MEXaHUKaIaHABIPY, T.0.

Axkan. H.B. MenbaukoB nieH npo¢. E.®. [1lemkoHbIH alllblK Urepy KyHeciHiH
CBIHBITITAMACHI ~ IIBIHBIHAA  apIly  JKYMBICTAPBIHBIH  TEXHOJIOTHSICHIHBIH
ChIHBIIITAMAChl OOJIbIN TaObUIA[bI. Byl TexHosorusuiap yurHmi O0eiiMae TOJbIK
CUMATTaJFaH.

XKyienik TypFeilaH Ka3y-THEY KOHE KOJIK KYMBICTAPBIHBIH TEXHOJOTHSICHI
YKOHE OJIapJIbl 1CKE aChIPY/bIH TEXHUKAIBIK KYPaJAapbIHbIH KUBIHTHIFBI alllbIK KEH
KYMBICTApBIHBIH ~ TexHoJoTHsUbIK ~— KemeHaepin (AKX  TK)  xkypalTbiHbI
Heri3Aenred. TeXHONOTUSAIBIK KEIIEHHIH JJEMEHTTEpl Ka3zy-THey >KOHE KeJliK
YKYMBICTAPBIHBIH TEXHOJOTHUSIIAPHI, Ka3y-THEY JKOHE KOJIK MallnHaJIaphl OOJIBII
TaObLIABI.

AIIIBIK K€H KYMBICTAphl TEXHOJIOTHSIJIBIK KEIISHIHIH TOPT 2JICMEHTI aTKapaThiH
KbI3METIHE OalJIaHBICTBI KOC-KOCTaH OIpIril, KEIIeHHIH €Ki KOMIOHEHTIH
Kypaiiael. Onap Kaszy-THEY jKOHE KOIiK.

AWIBIK ~ KEH  JKYMBICTapbl  TEXHOJOTHSUIBIK  KEIIeHAepi  Kypayllbl
KOMIIOHEHTTEPIHIH CaHblHA OalIaHbICTBI Olp KOMIIOHEHTTI, €Ki KOMIIOHEHTTI KOHE
Yl KOMITIOHEHTTI (€Kl Typ:i KeJjiik) Oombin OesiHreH. Onap NpouecKe KaThICYIIIbI
(KOMOMHEHTTer1) MallMHa aTaybIMEH aTajaraH. MpbIcalibl, 3KCKaBaTOpPJbl KEIIEH,
aKCKaBaTopiibl-koHBekep:i kemieH, T.0. AK)K TK chiHBIITaMach! KeNTipireH.

Kapbepne Oip yakprrtsl OipHemie TK sxymbic icTeit anasl. Kasbin anbiHaThiH Tay-
KEH Ka3bIH/IbICHIHBIH TYpiHE OalIaHbICTHI aplily XKoHE OHAIPY KyMbICTapbIiHbIH TK-He
OemniHenl.

Kypay1ibl KOMIOHEHTTEp/IIH KYPbUTBIMBI OOMBIHIIIA TEXHOJIOTHSIIBIK KELICHEP
optypmi Oomanbl. Kasy-trey Kypaymuibickl Oiped OoiFaH Ke3le KONMK KOMITOHEHTI
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opTYpai OONybl MYMKIH. ApIIy >KOHE OHAIPY KYMBICTAPBIHBIH TEXHOJIOTHUSIIBIK
KeIIeHepl KoMip KEHOPBIHIAPBIH Urepy/e Oipaei O0aMaiiibl, al >KapTacThl PyAaJIbI
KEHOPBIHJAPbIH/IA OJapAblH Oip-OipiHEH albIpMalIbUIBIFBl KOK. OPTYpAl HUrepy
JKyHenepiH KoJIaHFaH ojap 0ipjieit 00J1ybl MyMKIH.

Tymac ueepy oacyiieci Ke3inoe Keneci mexHON0USIbIK KeuleHoep Kel KONOaHbIC
ManKau:

ApIily )KYMBICTapBbIHBIH SKCKABATOPJIbI TEXHOJIOTUSIIBIK KEIICHIEPI;

Apury KYMBICTapBIHBIH —3KCKaBaTOPIIBI-KOHCOJBAI-TACHAbl  TEXHOJIOTHSITBIK
KeIeH/IEP1;

Apury  KYMBICTapBIHBIH ~ IKCKaBATOPJIBI-YHIHIUTIK-KOMIPIl  TEXHOJIOTHUSIIBIK
KELIeH IEP1;

Ap1ry KyMBICTapbIHBIH SKCKaBATOPIIBI-KOHBEHEPIT TEXHOIOTUSUIBIK KEeIICHIEP1;

Ap1ry KyMBICTapBIHBIH SKCKaBATOPIIBI-TEMIPKOIIBI TEXHOIOTHSUIBIK KEeIICHIEPI;

Apury  KYMBICTapbIHBIH ~ 3KCKAaBaTOPJIBI-aBTOMOOMJIB/II  TEXHOJOTHSIIBIK
KeIleHepi;

Apury  SKYMBICTapbIHBIH ~ OKCKAaBATOPJIBI-OPTYPJl  KOJIKTI  TEXHOJIOTHSUIBIK
KeIleHIepi;

KeH >xyMbICTapbIHBIH AparajiblK TEXHOJOTHSIIBIK KEIIEHEPL;

KeH >xyMbICTapbIHBIH THAPOMEXAHUKAIAaHAbIPbIUIFAH TEXHOJOTUSIIBIK KEILIEHIEPI;

KeH >xyMbICTapbIHBIH CKpETEpIIl TEXHOJIOTUSIIBIK KEILIEHIEPI;

KeH >xyMbIcTapbIHBIH OYJIbI03€pIIl TEXHOJOTUSIIBIK KEIIEHIEPI;

KypbuibIC Tay *KbIHBICTAPbIH OHAIPY/IIH TEXHOJOTUSIIBIK KEIIEH IEPI.

Tepenyoeme ueepy oicylieci Ke3iHOe Keneci MEXHONOSUANbIK — KeuleHoep
KONOAHbLIAObL:

Apury  JkoHe — OHIIpY  JKYMBICTApPBIHBIH  SKCKaBaTOPIIBI-TEMipKOJIIbI
TEXHOJIOTUSIIBIK KEIIEHIEPI;

Apiry  KOHE  OHIIPY — KYMBICTApPBIHBIH  9KCKaBaTOPJIbI-aBTOMOOWJIBII
TEXHOJIOTUSIIBIK KeILIEHIEP1;

Apiry jk9HE OHJIIPY KYMBICTApbIHBIH SKCKAaBATOPIIbI-KOHBEHEPIIl TEXHOIOTUSIIBIK
KeIleHepi;

Apiry  JKoHE  OHAIPY  KYMBICTAPBIHBIH  AKCKABATOPJIBI-OPTYPJIl  KOJIKTI
TEXHOJIOTUSJIBIK KEeILIEHIEPI;

Apiry JKOHE OHAIPY IKYMBICTAPBIHBIH OAKCKaBaTOPJIBI-aBTOMOOWIIBTi-CKHIITI
TEXHOJIOTUSIIBIK KEIIEHIEPI;

Kypamael urepy xyiienepi Ke3iH1er TEXHOJIOTUSIIBIK KEIIEHIep.

Kapbepain ka3y-Trey >koHe KoK #a0JbIKTapbl apachIHIAFbl ©3apa CaH/bIK KOHE
camanblk OaiimaHpic, oONapAbl JKWHAKTAY HEri3lepi, KEH IKYMBICTAPBIHBIH
KaObUIaHFaH TEXHOJOTHUSUIBIK KEIICHIHIH OepUIreH OHIMAUIITIH KaMTaMachl3 €TEeTIH
MeXaHUKAJaHBIPY KYPaTTapbIHBIH JKYMBIC KOHE TEXHOJOTHSIIBIK CHUIaTTamasaphbl
TOJIBIK KapaCThIPJIFaH.

OKyJBIKTBIH €KIHIII Tapaybl KEHOPHBIH TYTac Urepy >Kyhecl Ke31HAer alblK KeH
KYMBICTAPBIHBIH TEXHOJOTHSJIBIK KEIICHJEPIH OKBIN YHpeHyre apHamraH. boc
KBIHBICTAP/IbI KEH aJbIHFAH KEHICTIKKE ayJapblll TOreTiH 3KCKaBaTOPIIBIK
TEXHOJIOTUSJIBIK KEIIEHAEPl KapacThIpFaHAa OHBIH KEHXKapJbIK KOHE YHIHIIUIIK
KaKTapbl apachIHAaFbl ©3apa OailaHbIC, YHIHIUIK jKOHE KEH)KapIbIK >KaKTapbIHbIH
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KOHCTPYKIIMSCHI, ONapblH TEXHOJOTHSUIBIK —MapaMeTpiepi 3epTrenreH. boc
KBIHBICTAP/Ibl  JIparyialHAapMEH ayJapblll Tery CyIOalapblHbIH  KOJIAHBLTY
YKarJainapel CUNaTTaIFaH.

DKCKaBaTOPJIBbI-KOHCOJIB/II-TACHAIBI  KOHE  AKCKABATOPJIbI-YHIHALTIK-KOMipi
TEXHOJIOTUSUIBIK KEUICHJIEP/IIH TMapamMeTpiiepl MEXaHUKAJIaHAbIPY KypaldapbIHbIH
TEXHOJIOTUSUIBIK CHITaTTaMalapbIMEeH e3apa OaiTaHbICTaphl aHBIKTAJIFAH.

['uapoMexaHuKanaHIBIPbUTFAH,  CyaCTbl  TEXHOJIOTHSUIBIK  KELIEHIEP.IiH
KOJIIAHBLTY KaFAaiaapbl MEH TEXHOJIOTHSIIBIK CUIIaTTaMalaphl KepCHAPSAATAPbIHBIH,
JIpeHaXAbl  KOHABIPFBUIAPIBIH ~ TEXHOJOTHSUIBIK  MapaMeTpiiepiMeH  e3apa
OaliaHbICTapbl KAPACTHUIFaH.

KaOpuimanran oficTeMeNiK amall TYPFbICBIHAH alllblK KEH XYMBICTapPbIHBIH
CKpenepiiK, OyibI03epiiiK  TEXHOJOTHSUIBIK  KEIICHICPIHIH  TEXHOJIOTHSUIBIK
napameTpiiepl Ke3eKIeH KapacThIPhLIFaH.

DKCKaBaTOPJIbI-KOHBEMEPIIl TEXHOJOTHUSIIBIK KEIIeHIepre Kol KOHUT OeJHTEH,
KOHBEHEpJIep/IiH TEXHUKAJBIK CUTMATTaMalapblHbIH ~ Ka3y-TUEy KaOJbIFbIHBIH
TEXHOJIOTUSUIBIK TTapaMeTpiIepiHe COMKECTITHE Tajjiay >KacaliFaH. boc KbIHBICTAPIbI
1K1 YHIHAUIEpre TachIMAJIAWTBIH AKCKaBATOPJIBI-TEMIPIKOJIIBI  TEXHOJOTHUSIIBIK,
KEIICHJIEPIHIH ~ ePEeKIIENIKTepl  KapacThIpbUIFaH.  DKCKaBaTOPJIbI-ABTOMOOMIIBII
TEXHOJIOTUSUTBIK ~ KEIICHAEP/AIH J>KOHE KypaMbl TEXHOJOTUSIIBIK —KEIIeHIACPIiH
cHUIaTTamaliapbl MEH apamMeTpIiepl 3epTTeITeH.

Tapay coHBIHAA KYMIBI-KYMTACThl SKBIHBICTAPIBI OHAIPY JKOHE OHJEY,
KUBIPUIBIKTAC JKOHE TaOMFU Tac OHIIPYAIH TEXHOJIOTHSIIBIK KELIEHIEPIHIH TYPaKThI
YKYMBIC ICTEY HOTHXKEJIEpl TaJIJaHFaH.

YuriHar Tapayna  TepeHjAeTe  Mrepy  oKyWenepl  Ke3lHAeri  aliblK - KeH
KYMBICTAPBIHBIH ~ TEXHOJOTHSUIBIK ~ KeIIeHAepi KapacTeipburaH. KaObuimanraH
OMIICTEMENIK aMajlFa CoMiKec TepeHAeTe Wrepy JKyHelepiHiH KOJJAHBLTY
YKaFIaiyiapbl )KOHE KEH KYMBICTAPBIHBIH J]aMy HYCKaJapbl, SPTYPJIl TEXHOJIOTUSIIbI
KeIICHJep Ke3iHJeri >KaOMbIKTapAbl SKUHAKTAyABIH JKQJIMbl  PUHIMITEPI
KapacThIPbUIFaH.

Ken >xymMpICTapbl TEXHOJIOTHSICHI MEH OJIap/bl ICKE€ aChIPYIBIH TEXHUKAIBIK
KYpaJIJIapblHBIH ~ ©3apa  OaillaHpicTap 3€pTTEy  HETI3IHAE  OKCKaBaTOPJIbI-
TEMIPKOJIIIBI, HKCKaBaTOPJIBI-aBTOMOOUIIBII, IKCKaBaTOPIIBI-KOHBEHEPIIL,
HKCKABaTOPIIBI-aBTOMOOMIIB/II-CKUTNITI TEXHOJOTUSIIBIK KEIICHISPAIH KOJIaHbLTY
KaFJalmapel TalJaHFaH XOHE OJIapIbl YHEMII KOJJaHy alMarbIHBIH IIEKapachl
KOPCETUIrEH.

Tapay coHBIHZA Tayldbl KEHOPBIHIAAPBIH WIepy Ke3iHACTI aIlblK KEH
YKYMBICTAPBIHBIH TEXHOJIOTHSIIBIK KeIIEeHEP1 KapacThIPBIIFaH.
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1 TAPAY. AIIBIK KEH K¥MbBICTAPBIHBIH TEXHOJIOI' USAJIBIK
KEINEHJIEPIHIH KYPAYIIBIJIAPBI

1.1. AIIBIK KEH KYMBICTAPbIHBIH TEXHOJOTHUSLIAPBI
1.1.1. T'eoTexHOOTUSIHBIH Heri3ri TyCiHIKTepi

['e0TEXHOIOTUAHBIH HET13T1 TYCIHIKTEpIHE: «ranaabl Kaz0ajap
KCHOPBIHJIAPBIH TaianaHy», «KECHOPBIHIAPBIH Wrepy», «KEHOPHBIH aIlly»,
«KCHOPHBIH HTepy JKyHeci », «K€H >KYMBICTAPBIHBIH TEXHOJOTHUACHD) >KOHE T.0.
kKaTtanael. byn  TyciHIKTepal ayphic KaObUIIay YINIH OJlapAbl  «KEHOPHBIH
naijananyra JalblHIAy», «KECHOPHBIH aIly», «Iaijaibl Kaz0amap/bl eHIIPY»
YKOHE «KEH aJIbIHFaH KEeHICTIK MEeH OH/I1PIC KAIJIBIKTAphIH Mai1ajdaHy» CUSKTHI TOPT
AJIIEMEHTTEH TYPAThIH JKYHe peTiHje KapacTeipraH opbiHIbI (1.1- cyper). Keitbip
TyciHiKTep  OipiH-Oipl  KaWTalmamay  MakcaTblHAa  «Haigansl  KazOamap
KCHOPBIHJIAPBIH UTEPY» TEPMHUHIHIH aTaybl «Maigaisl Kaz0amap KEHOPBIHIAPHIH
naianany» e METENIIK YKBUBAICHTIICH aybICTHIPBUIIBI.

[Taitnaner Kaz0anap KEHOPBIHAA

Mani1aiany
[aitmaner kazdamapabt KeH ayiblHFaH KEHIiCTIKTI
Kenopnsin naiteianay KenopHsia Kaselll a1y

JKOHE OHJTIPIC KATIBIKTAPbIH

amty naiijanany

1.1-cyper. «llalimansl Kazbanap KEHOPBIHIAPHIH Ak aIaHy» KYHECIHIH
KYPBLTBIMBI

KapacTeIpbulblll OTBIPFaH KYMEHIH SJEMEHTTEpl oe3apa OalIaHBICTHI >KOHE
e3apa Toyendi. OmapablH MOHIH Tay-KeH FBUIBIMIAPBIHBIH aTaKThl FaJbIMIAphI
akagemuktep JI.JI. IlleBskoB, H.B. Mensuukos, B.B. Pxepckuit, M.1. Aromikos,
O.A. baiikonsipoB, K.H. Tpybenkoit, npodeccopmap E.®. Illemxo, A.H.
ApceHTbeB KoHE T.0. HUIESAIapblH TBOPYECTBOJIBIK TYKBIPBIMIAY HETI31H]Ie
aBTOP/IBIH KAJIBIITACTHIPFAaH TOMEH]IC KENTIPIJITCH aHbIKTaMallaphl allajibl.

latioanvl Kazoanap KeHOPLIHOAPLIH NAUOANAHY — OV KEeHOPHLIH uzepyze
OaiibinOoan, OHbl awibln, Kep KOUHAYLIHAH MAy JHCLIHBICMAPBLIH IPMYPJi
MaCinOepMeH (AubIK, HCepaACMbLIbIK, YHRLIMALIK, CYACMBLIbIK JHCIHE KYPamObl
a0icmepMmer) Kazvin any, KeH AlblH2AH KeHICMIKMI dcaHe OHOIpIC KAlObIKMAPblH
nauioaiamy.

laiioaner Kazbanap KeHOPLIHOAPbLIH NAUOANAHYed OaublHOay — Oy dicep
bemin mabueu, HcacaHovl KeoepeinepoeH mas3apmy MHCoHe Kapvep (uaxmol)
ANaybIH KYPeamy YWIH JHCPIZINeMIH HCYMbICIAP KEULeHL.

Iaiioaner Kazoanap KeHOpwviHOAPLIH auty — O OAUbIHOLIK KA30AlaApblH
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Jcypeizyee MyMKIHOIK Gepemin Kypoeni KeH KazoanapwlH dxcypei3y apkulivi Kep
OemiHeH KeHOPHLIHBIH PMYpai yudcKelepiHe KOJIK KAMbIHACLIH KaAMMAMAChl3
emy. Awvlk mociimen Kasvln any Kesinde Kypoeni Kazoanapea Kkolbey auly
opaicondapul, dcepacmul Kazobanapuvl, m.0., al O0aublHObIK Kazoanapea mijime
0pIAHCON0Ap, KA3AHULYHKBIPAAD HCAMAObL.

laiioaner xazbanapovt Kasvin ary — OY1 KEHOPHbIH QUWKAHHAH KeliH may
JHCHIHLICMAPBIH  (naudanvl Kaszba, myuau, 2as, cy) Kep xoumayvinan apmypii
macinoepmen (AUbIK, JHCePACMbLIbIK, YHRLIMALLIK, CYACMbLILIK XHCIHE KYpPAMObl
a0icmepmen) Kazvin any. Awblk maciimeH Kazvln aiy Ke3ziHoe 04 Kypoeii
Kazoanapoanw minme opiHconoap (Ka3aHWYHKbIpAAp) JHCypeisin, OAublHObIK HCIHe
Kazvin any KazoanapulHan nauoaisl Kazoanap men 60c HCblHbICMapobl KA3bIN ALY
APKbLIbL HCYP2I3LNEOL.

laiioaner kazbanapovl auwvly ucepy  — o0yn Kep Koinayvinbly may
JHCHIHBICMAPBIH KAPbep AlaAHbIHOA HCYP2i3iieeH 0atblHObIK, OOC HCbIHbIC HCIHE KeH
OHOIPY KaA30anapvlHblY HCUbIHMBIZbL APKLLIbL KA3bIN A1)

«KeHopHBIH TmaijanayAblH» TOPTIHII KYypaylbiChl - «KEH allbIHFaH
KEHICTIKTI 0HE OHJIPIC KaJIbIKTAphIH MMalajiaHy» KOWBUIFAaH MakKcaThlHA cai
aHBIKTAMaHbI KQXKET eTIeHIi.

Erep >xepacThUIbIK, YHFBIMAJBIK >XOHE CYacCTBUIBIK Kasblll ally TocuIaepl
ke3inje JKep KoliHayblHaH HETI31HEH Maiiansl Kaz0anap FaHa albIHATBIH 0oJIica,
alIbIK TOCUIMEH UTEePY Ke31He Mai1anbl Kaz0amapra Koca KEeTKUTIKTI Kejemie 00c
YKBIHBICTAPHI J1a KA3bIIT aJIbIHAIbI.

[Maiimansl KazOamapabl Kasblll ally «maiganbl Kaz0ajgap KEHOPBIHIAPBIH
naijanany» *yHeciH aHbIKTAUTBhIH 0acThl 3JeMEHT OoJibIl TaObLIabl, cebedl o
OH/IIPICTIH aKThIK MaKCaThl— KOFaMFa KaKeTT1 OeNriii 0ip MeJep/ie )KoHe carnaibl
OHIM anyanl ke3aeial. JKylieHiH KajaraH OapJiblK dJEMEHTTEpl aTaJFaHMEH e3apa
OaltaHbICHII, OapFa Kei3MeT kepceteni (1.1-cyperTi Kapa).

O3 Ke3eriHje «mnanaansl Kaz0agapapl Ka3blll aly» Kellecl TOMEHT1 ACHIeiaeri
O31HIIK KYWe peTiHAe KapacThIpbUiaabl. MyHIall opeKeT <«oKyle» TYCIHITiHE cail
kenemi. «OKyiie» (rpek TUTiHEH systema — OeJmieKkTep/ieH KypajaraH OyTiH;
KOCBIH/BI) — Oenrim Oip OYTIHIIKTI, OIpJECTIKTI KYpPaWThIH ©3apa KapbiM
KaThlHACTA, OaillaHbICTa OOJATBIH DJEMEHTTEP JKUBIHTHIFBI. JKyiie TYCIHITIHIH
KOJIAHBLTY aliMarbl ©Te KeH (Ke3 KeJITeH OOBEKT Kyhe PEeTiHAE KapacThIPHLIYbI
MYMKIH) OOJFaHIBIKTaH, OHbI TOJIBIK TYCIHY Ma3MyHbl MeH (popmanbai Typi Oip-
OipiHe coiikec aHbIKTamMajgap TOOBIH KYpPyAbl KaXeT eremi. Tek ockiHaail
aHbIKTamanap ToObI MICHOEpIHJAE FaHa HET13rl JKYWENIK MPUHIIMOTEPAl aHBIKTaIl
KepceTyre 0oJajpl: ojap OYTIHAUIK, KYpbUIBIMIBUIBIK, KyHE MEH OpTaHbIH ©3a
OallJIaHBICTBUIBIFBI, UEPAPXUSIIBIK, opOip >KYHEHl CUMATTayAbIH KOm KOJIapbl
xoHe T.0.

Kanmer xkarmaiia «TEXHOJOTHS» TEPMHHI OHIIPICTIH OPTYPJl cCajachlHIA
JKOHE TEXHMKaJa IIUKI3aTThl OHIPY, MaTepuaapibl OHJCY, MalblH >KOHE
XKapThUlail JaiiblH OHIMAEPACH KaXKETTI aKThl OHIMJIEP IIbIFapy >KOJIBIHIAFHI JKacay
KOHE OHJIEy TOCUIAEPIHIH >KUBIHTBHIFBIH Olnaipenil. Tay-KeH TEeXHOJIOTHUACH —
MUHEpPAIAbl OHIM aly HEMece KEH ajblHFaH KEHICTIKTI MaijanaHy MaKCaThIHJa
XKep koitHaybIHBIH TaOWFW KaFJalblH ©3repTy TOCUIAEpl MEH amalJapbIHbIH

15



KUBIHTBIFBI.

KeHOpbIHAaphIH  amIblK Wrpey TEXHOJOTHSACHI — Wrepy O KYHecCiHiH
byHIaMEHTANIIBI 3aHIBIIBIKTAPBI KOHE TEXHUKAIBIK KYPaIIapIblH MyMKIHIIKTEPi
HEeTi3iHAe  KEH  JKYMBICTapblHBIH  e3apa  OallIaHBICTBI  MPOIECTEPIH
MEXaHHUKAIAHIBIPYIBIH TOCUIAEPI MEH aMalIJapbIHBIH KUBIHTHIFBL.

Anry KoHE OHIIPY XKYMBICTAPhIHBIH TEXHOJIOTHACH apIibiMa >XbIHBICTAPHI
MEH Taimansl Ka3bamapael KapbepAeH Kas3blll aldy, THEY >KOHE TachIMalay
TOCUIZICPI MEH aMaJIIaPBIHBIH JKUBIHTBIFBI.

1.1.2. Maiinanasl Kazdaaapabl alIbIK UTepy Kyiiesepi

KeHophIHIaphlH  allBIK Urepy TEOPHUSCHl MEH NPAKTUKACBIHIA >KYHEHIH
Kypaylibl 3JEMEHTTEPIHIH HOMEHKJIATypachblHa COMKeC KEJIMEWTIH aHbBIKTayIIbl
Oenrizep peTiHAE Heri3ci3 KaObULAaHFaH opTYpJl CHUIaTTaMalap cajjapblHaH
"malganel Kaz0anap/el urepy kyieci" TyciHiri opTypiai Oepunred. bys anbikTama
JKambel KaObUTaHFaH "Kyhe" TyciHIriHe coiikec keiamerai. OCbIHBI Ha3apra aja
OTBIPBIIL, KOHE JKOFapblJa OepUIreH maiaanbl Ka30anapabl allblK TOCUIMEH Ka3bIll
aly KOHE <OKYHe» YFBIMBIHBIH aHBIKTAMachlHA CYHEHE OTBIPBIN AIllbIK HTEpPY
JKYHECIHIH KeJleCcl aHbIKTaMaChlH KaJIBITITACTHIPYFa 00Ia/bl.

laiioaner Kazbanapoel awwlk ueepy oicyueci — oyn Kep KounaywviHOazvl
nauoanwl Kazoanapovl Kasvln aniyea apHaiaH Kapbvep alanblH0Acbl OAUbIHObIK,
aputy JicoHe OHOIpY Kaz0anapviHbly 63apa OaulanbiCmbl JHCoHe e3apa mayenoi
orcuvinmolewlt (1.2 cypem).

IMadimans! Kaz0amapsl
Ka3bIll ary
y
v Y v
JIalbIHIBIK, Amy OHIipy Kaz0amapsl
Ka30anapsl Ka30amapsl

1.2 cyper. «Ilaitnanel Kaz30anapibl UTEPY» KYUECIHIH KYPbLIbIMbI

Kepcerinren  wrepy  >KyHecCiHIH  DJIEMEHTTEpi:  TIIME  OpXKOJIap
(Ka3aHIIYHKBIPJIAP), apiry >KoHE OHJIPY KeMepiepl KEHOPHBIH UTepy K0OachIHIa
KapacThIPbUIFaH aKTBhIK (HEMece opTaila) jKaFJaiblHa KETKCHINEC opJaibiM
KO3FaJbicTa O0JIBITT OThIpabl. COHIIBIKTAH, Maiaaibl Kaz0anap sl UTepy sKyhect e
KapbepIiH KO3FaaIMaJibl, THHAMHUKAIBIK OOBEKTICI OOJIBIT TaObLIA/IbI.

Ken Tapan keTkeH maiiiansl Kazdamapipl Urepy JKYHECiHIH aHBIKTAMAChl «KEH
JKYMBICTApPBIHBIH OpPBIHAATY TOPTIOI MEH Ke3eri» oJeTTe KEH IKYMBICTAPBhIHBIH
TEXHOJIOTUSCBIMEH chlOaiinac kenmedi. COHIBIKTaH >KOFapbina KEITIPUITCH jKaHa
aHBIKTaMa «UTepy KYHech» MEH «KCH KYMBICTAPBIHBIH TEXHOJIOTHUSCHD) TYCIHIKTEPiH
aXbIpaTyFa MYMKIHJIIK JKacaipl. JlafbIHABIK, aplly KoHE eHAIpy KazOaiapbl KeH
YKYMBICTApPBIHBIH KOpIIaybl OOJFaH/IBIKTaH, al KeH KYMBICTAPBIHBIH IIIIHC Tay-KCH
TEXHOJIOTHSCBIMEH YKYPIi3IICTIHIIKTEH, TaliAaTbl Ka30aiapabl UTepy >Kyheci MeH KeH
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YKYMBICTAPBIHBIH TEXHOJIOTHSICH apachbIHIAFbl albIPMAIIBUIBIK alaH aHBIK OOJIBI
IIBIFA/TBL.

Y ChIHBUIFAH MMaigaiibl Kazoansapabl alllblK UTEepPy KYHecl TYCIHIT alllblK KeH
JKYMBICTaphl TYCIHITIHIH MOHIH TOJBIK aIllajbl, MYHAA OapiblK KyHemiK
OPUHIIMOTEP CaKTalabl: OYTIHAUIIK, UEPapXUsUIbUIBIK, KYPbUIBIMJIBUIBIK, KY€
MEH OpTaHBIH ©3apa ToyeNUIiri. JrHu, xaHaaaH OeplireH Maiaanbl Kaz0amapabl
Urepy JKyheci aHbIKTaMachl JKajmbIiFa Oipjiel KaObUIJaHFaH <«OKYHe» TYCIHITIMEH
TOJIBIK COMKEC KeTe/i.

[Maiimaner Ka3bamapabl amIblK Hrepy >KYWECIHIH CBHIHBINTaMAaChl >KYHEHIH
YKOFaphIJla KENTIPUITeH KacHeTTepiHe HerizaenreHi nypbic. OcbifaH OaiIaHBICTHI
akagemuk B.B.PXeBCKUIJIIH CBhIHBINTAMACHIHIA CBHIHBINITAMAJBIK O€Jr1 pEeTIHIE
KOJJTaHFaH KEH JKYMBICTapBIHBIH Kaphep aJlaHbIHAA JKBUDKY OaFbITTapbliH
KaObu1naran sxeH (1.1-kecre).

1.1-xecme
AmsIK urepy xyrenepiniy B.B.PxxeBckuii 60ibIHIIIA CHIHBIITAMACHI
Ton Kyiie Tonma Tonma Kyiie Urepy xyiteci
UHJIEKC | TOOBI WHIIEKC1 WHJIEKC1
i
. cao Tyrac GOMIBIK OipKaFIayIbl
CA Tyrac Goiinbik Can Conpaii, exi>kar1aysl
CIIO Tyrac xenaeHeH Oip>KaFaayibl
c CII Tyrac xennenen CIIa CoHpait, eki>Karaaysbl
T¥Tac CBI_[ T ;
. yTac BeepJIi OpTajbIK
CB Tyrac peepin CBP Conpait, ObITBIpaFraH
Tyrac CKIJ TyTac cakuHaIbl OpTaJbIK
CK . .
CaKUHaJIbI CKII CoHnpail, meTTIK
VI Tepenneitian Y0 Tytac 0oiIBIK OipKaFaayibl
OOMIIBIK YA Conpnali, eki>karaymbl
v Tepenaeitian YIIO Tyrac kenaeHeH Oip>Karaayibl
Y TepeHﬂeHT KOJIJICHEH VI Conpaii, exizkarayJsl
H -
TepennenTin o . )
VB Beepyti YBP TepenaeiTia Beepiii ObITHIparaH
Tepenneiitin .
YK CAKHHAT VKIJ, TepeHaenTiH CaKMHAJIbl OPTaJIbIK
Apaiac
yC (Tepenmeit | - Comnpaii, apTypJi yitrecime
TIH-TYTac)

Eckepmy. )Kyiie aTayblHa «IIIKi HEMECE CBIPTKbI YHIHALT» I€reH YFBIM KOCBUIAIbI.

ConbiMeH, naiiansl Kaz0anapablH Tay-KeH TeOJIOTHSIIBIK JKaFdaiapbl xKoHe
e3apa OailnaHbICThI, Oip-OipiHe TOyeN Il AAMBIHABIK, aplily KoHE OHIIpY Ka30amapbl
KUBIHTBIFBIHBIH Kaphep ajJaHbIHIA JKaJbl KbUDKY CUIATHI OOMBIHIIA AIBIK UTEPY
XKYHECIH yII Typre Oesryre OOJaibl: mymac, mepeHoetumin dcane Kypamowvl. by
KYHenep >KYMBIC KEMEpJIepiHIH Kapbep alaHbIHBIH OCIHE >XOHE HYCKachIHA
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KaparaHaa XbUDKY OarbIThl OoiipiHINA akaa. B.B.PkeBckwii chiHBIITaMachiHA
ColiKec KeJieci Typiiepre OesiiHe11: OOMIIBIK, KOJJICHEH, BeepJIl, CAaKMHAJIbI, OJIaH opi
OipJkaFaybl, eKiXKaraayJsbl )KoHE T.0.

Kapanran koHIeNIMs HET131H/Ie *KacalFaH naiansl Kaz0anap/sl allblK UTepy
KYHelepiHiH aHa CbIHbINTaMachl  ycbiHbUIFaH — (1.2-kecte). On  axafn.
B.B.PxeBckuiinin (1.1-kecTeHi Kapa) ChIHBINITAMACHIHAH IIIIIHI KOHE KYPBUIBIMBI
OOMBIHIIIA dJII€ Kaia YThIMIbI, HAKThI, aHBIK JKOHE KUHAKTHI.

1.2-xecme
AmIbIK urepy >kyienepiHiH ceiabinTamachkl b.P.Pakpiiies OoiibiHia

Hrepy xyiiesepi Iuki urepy xyienepi

Tyrac GOWIBIK OipKaFaayIbl HEMECe eKiXKarIayIbl
TyTtac xenneHeH Oip>karaayibl HEMece eKiKaFJayIibl
Tyrac TyTtac Beepiii OpTaliblK HemMece ObIThIpaFraH

TyTac cakuHaIIBI OPTAIBIK HEMECE IETTIK

TepenueiTin OOUIBIK Oip KaFaayIbl HEMECe SKiKaFaayIIbl
TepenneilTin kenaeHeH OipKarayibl HEeMece eKiXKaF1ayJIbl

Tepenneiitian o X
TepenneiTin Beepii ObIThIparaH
TepeHneiTiH caKuHAIBI OPTATBIK

Kypams CoHpait, opTypii yiaecimae

[Maiimaner  Kazbamapapl  amIbIK ~ Wrepy  Kydenepli  AJIeMEHTTEpIMEH,
napamMeTpiepiMeH KoHe KepcerkimTepiMeH cumartanansl (1.3-cyper). XKorapbiga
KOpCETUIeH/IeH, urepy  OKYMeCIHIH  3JIEMEHTTepi: TiIME opxoJaap
(Ka3aHIIIYHKBIpJIAP), ally KOHE OHIpY KeMepIiepi.

[Taitmaner KazOalapabl alllbIK HWIrepy KyHeci DJIEMEHTTEpIHIH  HETi3rl
napameTpJiepiHe. Kemep OHIKTIr, TiIJIME OpXOJI €Hl (Ka3aHIIYHKBIP eJeMIepi),
XKYMBIC KeMepJepiHiH Kus0eT Oypblllibl, €HOe €Hl, >KYMbIC ajaHbIHbIH €Hi,
OKCKABAaTOP OJIOTHIHBIH Y3BIH/ABIFBI, KEMEpAETl aimry jKOHE OHIIPY >KYMBICTAphI
HIENTEPIHIH Y3bIHIBIFbI, dKYMBIC KEMEPJIEPIHIH CaHbl, OJAPJbIH Y3bIH/IBIFbI, KYMbIC
aliMarbIHbIH OMIKTIIT MEH €Hi, KapbepAiH KYMbIC JKaFJAaybIHbIH KUAO0ET OYpHIIIbI,
KYMBIC alMarblHJIaFbl Maijaabl Ka3zda Typiiepl OOWMBIHINA — KYMBIC II€OIHIH
Y3bIH/IBIFbI JKaTa/Ibl.

[Mafimanel Ka3Oamapabpl Wrepy JKYHMECIHIH  HETi3rl  KepCeTKINITepiHe:
KCHXKapJapablH KbUDKY OSKBUIIAMJIBIFBI, JKYMBIC KeMepl MIe0iHIH JKBUDKY
KBUIAAMJIBIFBI, KEH JKYMBICTAPBIHBIH  TEPEHICY KbUIIAMIBIFBI;  JKYMBIC
allMarbIH/IaFbl TAY JKBIHBICTAPBIHBIH KOJIEM1, allIbUIFaH XKoHE KazyFa JailblH Kopiap
MeJIIepl; KeHHIH SKCIUTYaTalUsUIbIK AKOFAIBIMBI KOHE KYHAPCHI3IaHybl )KAaTaIbl.
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AmIbIK uTepy Kyieci

v v v

DneMeHTTep [MapameTtpiep Kepcertkimrep

1.3-cyper. [Taigansl Ka30anapsl alIbIK UTEPY KYHECIHIH CUMIaTTaMachl

Urepy xyiieci maigansl KazOanapblH HaKThl Tay-KEH T€OJOTHSUIBIK KaTy
XKarJalmapplMeH JKOHE Tay-KeH Ka3OalapbhlHBIH Kapbep ajaHblHAA Jamy
CUTIaTBIMEH aHbIKTanaAbl. WMrepy >kyHeciHiH 1mKki jkykdeci maijansl Ka3O0aHBIH
MIIiHI, JKaTy MapamMeTpiiepl, >KbIHBICTApAbIH (U3HKA-TEXHUKAJIBIK KaCHUETTEpI,
TayapJbIK OHIMHIH KQKETT1 carnachl )KOHE KOCIIOPBIH >KYMBICBIHBIH 9KOHOMHUKAJIBIK
KOpCEeTKIIMTepiHe OaliIaHbICThI aHBIKTATA/IbI.

[mki wrepy oKyilleciH Heri3iey SKOFapblJa arairaH TaOWFu >KOHE
TEXHOJIOTUSIIBIK (haKToOpiapAbl KaObUITAHFaH Tay-KEH >KOHE KOJIK >KaOJbIKTaphl
KEIICHIHIH JKYMBIC IapaMeTpJIEPIMEH >KOHE TEXHHUKAJIBIK CHUIIaTTaMajlapbIMEH
e3apa 0alIaHBICTBIPA OTBIPBIIN ANEMEHTTEP/IH HET13r1 MapaMeTpIIepiH aHBIKTAY bl
Kke3zaenal. TaHganFaH 1K1 Urepy >KyHecl HaKThl KarJaljap YIOIH HErI3rl KoHe
KOMEKIIN KYMBICTAPAbl OPBIHIAYABIH €H a3 IIBIFBIHAAPEI KE3iHIE TaOWUFH YKOHE
TEXHUKAJBIK Karjainap OOWBIHINA KapbepllH Maiijansl Ka3da OoMbIHIIA
MYMKIHJITIHIIE KOl OHMIPICTIK KyaTblH, JKe€p KOWHayblHaH Mailmanel Kaz0a
KOpJIapbIH TOJBIK Ka3bIl aly, KEHHEH Taiiaiabl KOMIIOHEHTTEP 11 TOJBIK OO aiy,
KCH aJIbIHFaH KEHICTIKTI ’KoHE OHJIPIC KAJIJIBIKTaphIH THIMII MaijaiaHa OTBHIPHIT
KCHOPHBIH Kayirci3, KapKbIHIbI, JKOHOMHKAJBIK JKOHE JKOJOTHSIBIK THIM/II
naiananypl KaMTaMachl3 €Tyl KEPeK.

bakputay cypakrapsl:

1. “Ilafimansl Kazbanap KEHOPBIHIAPHIH Malganany’ KYHECIHIH KYPBIIbIMBIH
CUIIATTaHBI3.

2. «KeHopHBIH Ka3blll anyra JaWbIHAAY», «KEHOPHBIH ally», «Ianganbl
Ka30anmapabl Ka3blll aly» aHbIKTaMajaapbiH OCpiHi3.

3. «KeHOopbIHIapbIH allbIK UT€PY TEXHOJIOTHUICHD aHBIKTaMaChIH OEpIHI3.

4. «Ilaitgansl Ka30amapasl alllbIK UTEPY JKYyHeNepl» aHbIKTaMachlH OEpiHi3.

5. Axanemuk B.B.PxxeBckuiiaiH maiiganel KazOanmapAbl alllblK HUTepy
JKYHECIHIH ChIHBINITAMACHIHBIH HET131 peTiHJIe KaHaal Oenruiep KaObliganran?

6. b.P.PakpIieBTiH amblK Urepy *yiieci chiHbITaMachiHbiH B.B.PxeBckuit
CBHIHBINITAMACBIHAH €peKIIeNiri Heue?

7. AMIBIK UTepy *KyHeci 3IeMEeHTTEPiHIH HET13r1 mapaMeTpiiepiH aTaHbI3.

8. AIIIBIK UTEpy KYHECIHIH KOPCETKIIITEPIH aTaHbI3.
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1.1.3. AlIBIK KeH KYMBICTAPbIHBIH TEXHOJIOTHAJIBIK NMpouecTepi

Xep KoifHaybIHaH Tay >KBIHBICTAPBIH aIIBIK TOCUTMEH Ka3blll aly Maiaibl
Kaz0amap MeH 060C JKBIHBICTApPhIH Ka3blIll ajly, TackIMalay JKoHe KolMasay HeMece
OHBI KOJIJTAHATHIH TYTHIHYIIBIFA XI0epy *KXKYMBICTaphiHaH Typajabl. OChIFaH opaii
OapaBIK KEH J>KYMBICTAPHIHBIH KEIIeHI ©3apa OalIaHBICTBI HETI3TT OHAIPICTIK
(TexHONOTHAIBIK) TIporiecTepre OemiHemi. Omap JKBIHBICTapAbl Ka3bINl alyFa
JMaWbIHIAY, Ka3blll ally-THEY JXYMBICTAphl, Tay-KEH Ka3bIHIBICHIH TachIMaay,
naiianel Ka30aHbIH camlachlH OpTaK JCHIeHre KeNTIpy KoHE TYpaKTaHIbIpy, 00C
KBIHBICTapAbl KoWManay (YHIHILICY) KoHE Maijgansl KasOamapasl KolMamnay
HEMeCe TYTHIHYIIbIFa XKi0epy. TEeXHONOTHSUIBIK MPOIECTEePAiH KYpbUIbIMBI 1.4-
CypeTTe KeATIPIITeH.

AKX Heri3ri TeXHOJOTHSIJIBIK MPOIY

v
v v v
Tay >KbIHBICTapBIH [Maiiganer kaz6anap Tay >KbIHBICTapbIH
nablHaay canachlH TYPaKTaHIBIPY KonMaay
A4 A 4
Kassin any-tuey Tay >KbIHBICTapBIH
JKYMBICTApbI TachIMaliay

1.4-cypet. AMIBIK K€H )KYMBICTaPBIHBIH MTPOLIECTEPl

Op0Oip HEri3r1 OHAIPICTIK MPOIIECKE KOCHIMIIIA KYMBICTap COMKEC Kemedl, ojap
HETI3r1 MpoLecTepal KOCHapibl TYPAE KYPri3il, OHbI KEHUIAETYre MYMKIHIIK
oepeni.

Kapvepnepoe owcapmacmul dcone dcapmoinail dHcapmacmosl HCbIHbICMAPObl
Kazvin anyea oatiblHoay TeK OypFbUIal Komapy ToCUIIMEH Kyprizuieni. XKapbuibic
HOTIDKETIEpiHe  KOWBUIATBIH ~ TEXHHUKANBIK  TalanTapAbl OpBIHAAY  KOMapy
KYMBICTAPBIHBIH ~ O/IICIH, MapaMeTpliepiH, Komapy TOpTIOIH TaHaay >KoHE
yibIMIacThIpy, Oackamia  aWTKaHma  KOomapy  JKYMBICTAPBIHBIH — THIM/II
TEXHOJIOTUSICHIH Ta0y apKbUIbl KaMTaMachl3 eTiteni. OpHbl 6Te€ MaHBI3IAbUIBIFbIHA
OailJIaHBICTBI TAy KBIHBICTAPBIH KOMApBIN JaibIHIAy TEXHOJOTHICH «byprpuiay-
KOIapy )KYMBICTAPbD» aTThI )KEKE MOH/IC TOJIBIFBIMEH KapacThIPhLI/IbI.

Tay srcviHbiIcMapell Ka3bln any JHCcaHe muey deTTe, Oip MallMHAMEH HeMece
Olp MamuHajmap KemIeHIMEH O KYpri3iiefi. AIIBIK KEH IKYMBICTAPBIHBIH
TOKIpUOECIHAE  TEXHOJOTHSUIBIK ~ MapaMeTpiepiHiH  JHANo30Hbl  YJIKEH
OOJFaHIIBIKTaH Ka3blll aly >KaOJbIKTApBIHBIH OpPTYPJl TYypiepi KOJJAaHbLIaIbI.
OpTYpAl Ka3y-THey MallMHAJIAphIH KOJJAHFAaH KEe3/I€ ’KYMCAK, CyChIMAJIbl YKOHE
TBIFBI3 OKBIHBICTAp MAaCCHUBTEH TiKeJeH Ka3blll ajblHAJbl, ajl KONapbUIFaH
(aTTBIpBUIFAH) JKBIHBICTAP YHIIIMHEH HEMeECE KOIICHITBUIFAaH KaOaTTaH KasblIl
aJIbIHA]IBI.
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Ka3zy-tuey xaOapIKTapbl aTKapaThlH KUMbBLI MPUHIUII OOWBIHINA J30iKCi3
Kumwvlioaumoein (KOMIIOMIIITI POTOPJIBI, IIBIHXBIPIBI, (Ppe3epii dKcKaBaTopJap,
Y3IIKCI3 KHMBUIJAWTBIH THEY MalllMHANIapbl, KOMOaWHAap) JKOHE yYukioi
Kumvlioaumoin mawunaiap (O1pIIOMIIITI 3KCKaBaToOpiap, JOHFAaKThl IKOHE
HIBIHKBIp  TabaHAbl  THETIIITEp, AapKaHIbl dKCKaBaropyiap, JparjaiHaap,
CKperiepiep xoHe O0yibao3epiep) 00abin OeiHe/].

[NalimanaHaTelH KeJIIK KypaiJapblHa OailIaHbICThl MallMHANAp KEeHXKaplaH
Tay-K€H Ka3bIHABICHIH Ka3bIll QBN KOJIK KypajJgapblHa THEYTe apHAJIFaH Ka3y-
THEY MalllMHAJIAPBIHA (POTOPJIIBI KOHE IIBIHKBIPIIBI AYKCKABATOPIIAP, MEXaHUKAIBIK
KYpEeKTep, OYPFBINIHEKTI KOHIBIPFBUIAP, MYHApabl dKCKaBaTopiap, KoMOanHap),
KCH)KapJaH Ka3blll aIbIHFaH Tay-KeH Ka3bIHIBICBIH MAaIlllMHAa KOHCTPYKIHUSICHIMCH
AHBIKTAIFAaH KAIIBIKTBIKKA YHIHIITe TYCEpeTiH HKCKaBaIllMsIBIK MalluHaIapra
(nparnaingap) Oemnineni. Kasplll anblHFaH Tay-K€H Ka3bIHABICHIH SKOHOMMKAJBIK
TUIMJII KaIIBIKTBIKKA TAaCHIMAJIAMTBIH Ka3bI-TACBIMAJIAUTRIH MalllMHAIAPAbIH
(IOHFaJIaKThl THUETIIITEP, CKpEmepiiep >KoHE Oyipao3epiiep) OpHbI Oeiiek. by
MaluHanapeH 0apibirbl « Tay-KeH MaliuHanapby MOHIHIAEC OKbLIAIbI.

Kapbep kykTepiH TackiMaiay YIIiH OeNrial KeJIKTepAiH OapiibIK Typliepi
KoJanbUIaabl. Onap:

Y3IKCI3 KUMBULAAWTBHIH (KOHBEHEpIIK, KYObIp apKbUIbl, acHajibl apKaHIbl
KOJIIAP);

LIUKJIA1 KAMBUITAUTBIH (TEMIpKOJIIbI, aBTOMOOMJIB], CKHIITI,
IPaBUTAIMSIIBIK, )KYKKOTEPTIII Kypaiaap) MamrHajap.

Kenik mammnanapsl « Tay-keH MamHagapbhy MOHIHIE OKBLTAIbL.

Kapvepnepoe may-xen  KazvimObicbl KON — Karjaimapja  TEMIPXKOJ,
aBTOMOOWJIb, KOHBEHEp, CKHUI KOJIKTEpIMEH MOHE OJapJblH YiieciMaepiMeH
TachIMaJIIaHa b,

Onoipineen natidanvl Kazdoa canacvli OpmMAawlalay JHcoHe MYpPaKmanowvlpy
ywin GipKatap mapangap KeuieHi Kojaaanbiiaasl. Canansl TYpaKTaHIABIPY Kapbepie,
KEH JaibIHaay hadpukagapbiHa )KOHE OHJCY KOCITOPhIHAAPhIHAA KYPTri3UIeIi.

boc  orcvoinvicmapovl  (kKonouyusicvlzs  KeHOepoi)  yiliHOinepee  KOUMAIAY
TEXHOJIOTUSUIBIK TIPOIECTEP/IIH COHFBI 3BEHOCHI OOJBIT TaObUIABI. Y HIHIICATY
YHIHII SKYMBICTapbIHBIH OacTamkbl MmeOiH kacay (TYHBIK Y3BIHIBIFBIHA),
TEMIPXKOJIIAP/Ibl  Caly »>KOHE OailJlaHbIC IKENJIEpIH JKOHE DJJEKTp Ti30eriH
MOHTaXK/1ay )KYMBICTApPbIH KAMTHIBI.

1.1.4. Maiiganabl Ka30ajaap KEHOPHIHAAPbIH AlIBIK UTE€PY TEXHOJIOTHSIChI

[Mafimanel  Kaz0anmap  KEHOPBIHAAPBIH  TaljanaHy  TEXHOJIOTHSICHIHBIH
KYPBUTBIMBI 1.5-CypeTTe KenTipiireH.

Kenopuvin natioananyea oaiieinoay mexHono2uscsl OpMaHAAFbl araliTapbl,
Oacka na Tarbl OyTakTapAblH O9piH Kecil ajy, OJIapAblH TYITEPIH IIBIFapy,
TOTIBIPAK KaOAThIH JKWHAY, Ca3/bl y4acKeJep MEH KOJIePIiH CyblH Ta3apTy, Kaphep
allaHbIHJ]Aa HEMEeCe OFaH >KaKbIH OpHAJacKaH ©3€H CyJapblHbIH apHachliH Oypy,
Kapbep ajaHblHJa OpHAJIACKaH  SKOJNAApPJbl, KYIITIK OHE KapbIKTaHJIBIPY
XKeepiH 0acka kepre Kellipy, FUMapaTTap MEH KOHJIBIPFbUIAPbI OY3bIN amy,

21



KEHOPHBIH KYPFATy JKoHE T.0. )KYMBICTApIbl KAMTHIBI.

[Taitmaner Kazoanap
KEHOPBIHAAPHIH Nal1ajlaHy

TEXHOJIOTHACHI
KenopHbin KenopHbiH 1K ambik KAK xone OK
JaubIHIAY anry urepy Nal1aiany
TEXHOJIOTHUSICHI TEXHOJIOTHUACHI TEXHOJIOTHUACHI TE€XHOJIOTHSIIAPbI

v
v 4

<_
—,
<
—|
—
l—|

TCXHOJIOTHACHI
TEXHOTOTUICKL

-K€H JallbIHAy KYMBICTApbIHBIH

KAK xacay TeXHOJIOTUSICBI
TKK cakTtay TEXHOJIOTHACHI

JKepactsl Kaz0amapbiH XYPrizy

JKep OeTiH malbIHIaY TEXHOJIOTHICHI
KvpraTty TeXHOJIOTHSICHI
Tay
ADIIY KVMBICTADBIHBIH TEXHOJIOTHUSICHI |«
TKK maiimanany TEXHOJIOTHUACKI
KAK nainanany TEXHOJIOTHUSACHI

OpxoJimapabl JKVDIri3Y TEXHOJOTHICHl [¢—
OHIIPY )KYMBICTAPBIHBIH TEXHOJIOTHUSACHI [¢—

1.5-cyper. [Taiinansr ka30anap KEHOPHIHIAPHIH AIIBIK AR aTaHy
TEXHOJIOTUSACBHIHBIH KYPbUIBIMbI

Kenopuwvin awy mexnonoeusacel Kypaenl Tay-KeH Ka30alapblH KYprizy,
YHTIJIEY JKYMBICTApPhIH MEXaHUKAJIAHABIPY JXKOHE OHBI OWIAFblail OpBIHIAAY/IBI
Kapacteipanbel. Onap >KepacThl OHE KepycTi (amblK) Kaz0amapabl YHrUICY
TEXHOJIOTUACBIMEH 1CKE acalbl.

KeHopHBIH a1y TOCUIIH TaHAay alllblK UTepyl xKoOalayIbIH MaHbI3Abl OOJIIT1
Oonpim  TaOBUIAABI JKOHE JKep Oenepi, TEONOTHSUIBIK, THUIPOTCOTOTHSIIBIK
YKarIaiapsel, Urepy *Kyhecl, KapbepAiH HeT13r1 KoHe KaHaMa Naiganbl Ka3oa sxoHe
apiIbiMa OOMBIHILIA ©HIMILIITT CUSKTHI KONTereH (pakTopiapra OaillaHbICTHI.

Kaprep amanmapbia amry Kypaeil amblK (OpKOJAapMEH) HEMECE KEPacThl
Tay-KeH Ka30amapbIMEH >KYpri3ijiesi, ojap KEHOPHBIH MNaifalaHyablH OyKil
Mep3iMiHIe HeMece OHbl KaiTa KaHFBIPTY KE3€HIHE ACHIH KapbepaiH >KYMbIC
allMarbIHBIH ~Tay-KeH Ka3bIHABICBIH KaObUInay OekeTTepiMeH OailaHbIChIH
KaMTaMachl3 eTe/Il.
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Iatioanwl Kazdanapovl awvlk ucepy mexHON02UACkl Tay-KeH TallbIHJBIK,
OHJIIPY JKOHE apIlly >KYMBICTAPBIHBIH JKOHE KEH aJblHFaH KEHICTIKTI ’Kacay
TEXHOJIOTUsIIaphIHAH TYpaabl (1.5-cypeTTi Kapa), TeXHOJOTHUSUIBIK MPOLECTEP/IiH
e3apa OailIaHBICBIH, YTHIMJIBI YHJICCIMIH JKOHE THIMI OpPBIHJATY MPUHIMITEPIH,
Kapbep KEHICTITIHJIET1 apIly KoHEe OHIIPY KYMBICTAPBIHBIH KEeH aJIbIHFaH KEeHICTIK
’Kacall OTBIPBIN YaKbIT OOMBIHINA JaMybIH OacKapy amajjapbl MEH TOCUIAEpiH
KapacTelpanbl. CoHbIMEH, Naijaibl Ka3Oanapiabl aliblK HUrepy TEXHOJOTUSCHI
KapamabIM KEH >YMBICTAPBIHBIH TEXHOJIOTHSIIBIK TIPOIECTEPIHIH >KUBIHTHIFBI
VFBIMBIHA KapaFaH/1a ayKbIMIbI OOJIBIT TaObLIA b,

Ken anvinzan xenyicmikmi (KAK) owcone omudipic xanovikmapwoin (OK)
nauoanviny mexuonocusicol Tay-keH KazoamapbiH (TKK) cakray >koHe maiinanany
TOCUIZICpI MEH aMalJapblHBIH SKUBIHTBIFBIH KapacTeipaabl. Omap kypaeni
OpXOJIAP/IbI, KOJIIK JKOHE CaKTaHAbIPY OepMmanapbiH, Kemepiiep KusOerrepl MeH
Kapbep JKar/JayblH, KEH aJIbIHFaH KEHICTIKTI Maiianany *oJaapbl MEH ToCULIEpI,
OH/TIPIC KAJABIKTAPBIH MalJayH KOIAapbl MEH TOCUIIEPI.

bakpinay cypakrapsi:

1. ATKOK Heri3ri TeXHOJIOTHSUIIBIK MPOIIECTEPIH aTaHbI3.

2. ATKX Heri3ri TeXHOJIOTUSUIIBIK MPOIECTEPl Kanai xypriziiaeni.?
3. ATKX neri3ri nporecTepidiy TeXHOJIOTHSUIIBIK MOH1 Hefie?

4. KeHOpHBIH alllbIK UTePY TEXHOJOTUACHI JETeHIMI3 He?

5. KeHOpHBIH Maiiianany TEXHOJIOTHICHI 3JIEMEHTTEPIHIH MoH1 Hefie?

1.1.5. Ay k9He OHAIPY KYMBICTAPBIHBIH TEXHOJIOTHAIAPbI

Aury XoHe OHIIPY >KYMBICTApBIHBIH TEXHOJOTHUSACH 0OC >KBIHBICTAP MEH
nanansl Ka30aHbl Ka3bIll ajblll, KaphepACH KaXKeTTI OpPHBIHA JICHIH TachIMalliay
TOCUIZIEpl MEH aMallJIapbIHBIH JKUBIHTBIFBI OOJBINT TaObuTaabl. JKyKaFbIHAAPBIHBIH
TackiMaiay (KaObulnay) OpHBI PETIHIE Tay >KbIHBICTAPBIHBIH (KE€H MEH 00c
KBIHBIC) 1K1, CBIPTKBI YHIHLIEP, OPTYPIIl Kapbep INIHAETI KoHE jKep OeTiHaer1
KaiiTa They Koimasapsl (OeKeTTepi) KapacThIpbLIaIbI.

[iki yiiHal camy MyMKiH OosiFaH >Kargaija apuibiMa O KbIHBICTApAbl
KapbepAlH KEH albIHFaH KEHICTITIHE KyaTThl MEXaHHUKAaJbIK KYPEKTEpPMEH >KoHE
JpariiaiiHaapMeH aynapein Teruieni. KaOpingay OexkeTi KeHxkapJaH OHINA ajiak
OpHaJIacliaFraH Ke3Jle Tay KBIHBICTaphl Ka3y-THEY MallMHAIapbIMEH: CKperepiep
JKOHE OIpIIeMIIITI THETIIITEPMEH TachiMalilaHaabl. bapibeik Oacka »karmaitinapna
Tay >KbIHBICTapblH (KEH >KOHE aplibiMa >KbIHBICTAp) TachIMaljay YIIIH KeJiK
KYypayiiapbl KOJIaHbLIAIbI.

Aty xoHE eHIIpY (ambIK KeH) )yMbIcTapelHbIH (AKXK) Texnomorusce exi
AJIEMEHTTEH TYPaJIbl, OHBIH KYPBUIBIMIBIK CYJI0achl 1.6-cypeTTe KeATipireH.

Ocbl  snmemenTTepAl aHblkTaymbsl  Oenriiepi  AKXK  TeXHOJIOTHSCHIHBIH
ChIHBIITAMAChIHA Heri3 Oonybl Kepek. Onapra Tay >KbIHBICTApbIH TachIMalgay
TOCLIT1 JKOHE Ka3zy, THEY oHE TachIMalay KYMBICTAPbIHBIH Y3IIKCI3Ir KaTabl.
AKX TeXHOIOTHUSCHIHBIH KYPBUIBIMJIBIK CYJI0aChl 1.7-CypeTTe KeNTIpiareH.
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ALy 5K9HE OHAIPY KYMBICTAPBI
TEXHOJIOTUsIChI

v
v v

Ka3zy-tuey xymsbicTapsl Keuik >xymbIcTapbl

1.6-cypet. AKXK TeXHOTOTHUSACHIHBIH dJIEMEHTTEPI

ApmibiMa KBIHBICTAPIBI KOHE Talgambl Ka30aHbl KaObUImay OCKeTiHe meiiH
TachIMAJIIay TOCUTl OOWBIHINA alIbIK KEH >KYMBICTAPBIHBIH TEXHOJIOTHSICHI KOJIKCI3,
KOJIKTI, crieln(HUKAIBIK K9HE KypaMabl 0obin 6emineni (1.3-kecte). AliTa KeTETiH JKailT,
apIbIMa JKBIHBICTAPbI YHIHIIre TackiMaimay Tocum akaa. H.B.MenmsHUKOBTHIH aIlibIk
urepy KyHenepiHiH ChIHBIITAMAChIHA HET13 OOJFaH.

AKX TeXHOIOrUACHIHBIH

v * L 4
Tay XKBIHBICTApPBIH Ka3y, THEY
Tay *KbIHBICTApBIH TacbIMasay TCLI1 YKOHE TachIMaJaay
YKYMBICTApPBIHBIH Y3I1KCI3IT1

1.7-cyper. AUIBIK K€H KYMBICTAPhl TEXHOJOTUSICHIHBIH KYPBIIBIMbI

Anly >KYMBICTapBIHBIH KOJIKCI3 TeXHOJMOTUAICH Tas3 (50 M JeifiH) opHaiackaH
TaKTaJIbl KEHOPBIHIAPBHIH WIrepy/e KOJAAHbUIAbI, MYHJA apIibiMa >KbIHBICTAP/IbI
KyaTThl MEXAaHUKAJBIK KYPEKTEPMEH >KOHE JparjiaiiHiap KEeH aJbIHFAH KEHICTIKKE
ayJIaphlIIl TOrUIe/Il.

AKX KeiKTI TEXHOJIOTHSCH KalblH TaKTalbl, KeJOey, KypT OpHaJlacKaH
KEHOPBIHJIAPBIH UTEPYJIE XKIHE YIIKEH TePEHJIIKKE TaparaH >KEJuI, IITOK TOpi3/l KeH
CUIeMEpIH Urepyie KeH KOJIaHbLIa Ibl.

AKX crnenudukaiblK TEXHOIOTUACH! KYPAETT KYPbUIBIMABI KO KOMIIOHEHTTI
KEHOPBIH/IAPbIH, INAIIBIPAHIbl KEHOPBIHAAPHIH, KYPBUIBIC Tay IKbIHBICTAPHIHBIH
KEHOPBIHJIAPbIH UTePY/ i€ KOJIAAHBUIAIbI.

Ap1ibIMa KBIHBICTAPBIH YHIHJITE TachIMalifay OarbITbIHA HETi37enreH mpod.
E.®.lllemkoHbIH amiblK UTEpy >KYHECIHIH CBHIHBIIITAMAchl (KecTere Kapa) IIbIH
MOHIHJIE Urepy OJKYHWECIHIH eMeC, apily JKYMBICTapbl TEXHOJOTHSICHIHBIH
CBIHBITITAMACKI OOJIBITT TAOBLIAIBI.

Kapasbin oThIpFan KecTe MolliMeTTepl OOMBIHIIA apIIbIMa KBIHBICTAP/IBI YHIH/IITS
KOJIZICHEH TacChIMAJJIANTBIH Urepy JKYMeciHIH A TOOBI aplly >KYMBICTApbIHBIH KOJIKCi3,
apIIbIMa JKbIHBICTApbl YHIHAITe OOMJIBIK TaChIMAIAAUTBHIH UTEpy KykheciHiH b ToOb —
KOJTIKTI, aJl UTepy KyheciHiH B ToObI — KypaM/Ibl TEXHOJIOTHSICHIH KYPaIbl.
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1.3-xecme
AIIBIK KeH )KYMBICTAPbl TEXHOJIOTHUSCBIHBIH CHIHBIITTAMACHI

benrinepi KeH xyMBbICTapBIHBIH

TCXHOJIOI'AChI

Keouikcis
Koumikri
Crnenudukaibik

Kypamzer

Tay *bIHBICTApPBIH TachIMaiay TCLI1

Huxmmi
LMK a1-aF bIMIBI
AFBIMIEBI

Tay oKbIHBICTAapBIH  Ka3y, THEY JKOHE
TachIMaJIay KYMBICTAPBIHBIH Y31KCI3/iri

Kapanbim OThIpFaH KecTe MoJiMeTTepi OOWBIHINA aplibiMa KBIHBICTAP/bI
YUIHIIre KOJNJIECHEH TachIMAIAalThlH Wrepy JKydheciHiH A ToObl  apmry
KYMBICTAPBIHBIH ~ KOJIKCI3,  apiibiMa  JKBbIHBICTapJbl  YHIHIIre  OOMIIBIK
TachbIMaJJIalThIH UTepy >KyHeciHiH b TOOBI — KeJIiKT1, aln urepy »*yiecinin B ToOb1
— Kypamibl TEXHOJIOTUSACHIH KYypaibl.

byn texnonorusutap tas3 (50 m neliiH) opHajJacKaH KeMip TaKTalapbiH, SFHU
naianel Kazoamapael TyTac HUrepy JKyuenepi KesiHae KoymaHelIanel. Kewmip
TaKTaJlapblH Ka3blll ally Ke3IHJE OHMAIPY KYMBICTAPBIHBIH TEK KOJIKTI
TEXHOJIOTUSICHI KOJITAHbBIIA/IbI.

E.®.1llemko OolibIHIIIA aLIBIK UTEPY KYHENEPIHIH CHIHBINTAMAChI

b xyiiesaep ToObI

apIIbIMa JKbIHBICTap/bl YHIHJITE
KOJIK KypangapblMeH OOMIIBIK
(KamTanaplK) TackIMasaay

A Kyiesep TOOBI

apiIbiMa KBIHBICTAP/IbI
YHIHIITE KOJIKCI3 KOJJICHEeH
TackIMasiay

B xkyiienep ToObI
Kypam/Ibl

B4 — B-7 -

A-1 — apmibIMa >KbIHBICTApIbI
TiKeNel ayaaphin Tery

A-2 — apmibIMa SKbIHBICTApIbI
IKCKaBaTOPMEH Kaltapa
ayJapeIl Tery

A-3 - KEHXKapJIbIK
YHIHICATFBIIIITAPMEH

A-0 — apmry >XYMBICTapBIHBIH
KeJieMi as, apIIbpIMa
KBIHBICTAPbI yiinzgire
TachIMaiay TOCUTIHIH eJeyJi
MOHI KOK

apiibIMa SKBIHBICTAP/IbI
KOJIaMJIBI Kouiap
1K1 yHiHiepre
KaIIIBIKTBIKKA

KeCKiHi
apKBLITBI
KBICKA
TachIMaIay

b-5 — apmbiMa KBIHBICTApBI
KECKIHI ~ KOJIAChI3  JKOJaap
apKbUIbl  CBIPTKBI YHiHALIEpre
y3aK KalIbIKTBIKKA TaChIMAIIAY
b-6 — apmbiMa KBIHBICTApPIBI
JKapThIJIal 1K1 )KOHE JKapThlUIai
CBIPTKBI yitinninepre
TachIMaIay

apiIsiMa
JKBIHBICTApbI
KapThlUlal 1K1 JKOHE
KapThulai CBIPTKBI
yHiHzAIepre
TaceIMajaay
B-8 -
YKBIHBICTAPbI
JKapThuIail
y#inaire
TackIMallay

apIubIMa

1K1
KOJIKCI3
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Kanbrg TakTamsl, kendey jKoHe KYPT OpHaJIaCKaH KeHOPBIHJAPBIH JKOHE YIIKEH
TEPEHJIIKKE TapaFaH IITOKTOPI3l CUIEMAEP/l Kas3blll ajly Ke3iHjae apiibiMa
KBIHBICTAp YHIHAITEe, ai Tmaijgansl Ka3z0a KaObuimay OeKeTiHe TeK KOk
MalllMHaTapbIMEH TachIMajiaHaabl. SIFHM, MNaiijansl Kazbanap KEHOPBIHIAPHIH
TEepEHETE UTepy JKyhecl Ke31HIeT1 KeH KYMbBICTAPbIHBIH OapIbIK TEXHOJIOTUsIIaphI
KOJIIKT1 00JIbI TaObLIAIbI.

[Ipod. E.®. Hlemko wmen akan. H.B. MenbHUKOBTIH alllbIK HUTEpy
KyhenepiHiH  (IIBIH ~ MOHIHAE  aplly  JKYMBICTapbl  TEXHOJOTHSICHIHBIH
CBIHBITITAMACKI) ChIHBITITAMAJIAPHI KaHa TEXHOJOTHIIAP sKacay/la KOHE Kbl KeH
YKYMBICTAPBIHBIH JaMybIHA YJIKEH YJIEC KOCTHI.

Omap >kOFapbl TEXHHKA-d)KOHOMHUKAJBIK KOPCETKIITEpAl KaMmMTamachl3 eTe
OTBIPBIIL, KEp KOMHAYBIH THIM1 UT€pyre MyMKIH/IIK OEpEeTIH Mai1aabl Kaz0anap/ sl
UTEpYAIH  OpTYpal  KyHelepiHIeri KEeH IKYMBICTApbl TEXHOJOTHSCHIHBIH
napameTpJiepiH HeTi3eyre bIKIai eTTi.

ApmibiMa KBIHBICTapJIbl KOHE Maiiianbl Ka3z0aHbl Kas3blll aly, THEY >KOHE
TachbIMajiay TMPOILECTEPIHIH Y3MIKCI3/Airt OOMBIHINA aIllbIK KEH KYMBICTAPHI
TEXHOJIOTUSIIAPBI IIUKJIJIL, IIUKJIJI1-aFbIMJIBI koHE arbiMabl (1.3-kecteHi, 1.8-cyperTi
Kapa) 0oJIbII OeiHe/l.

[Mukial TexXHONOTHs KE3IHJE Kazy-THUEY >KYMBICTapbl, COHIal-aK KeJiK
YKYMBICTaphI Ja UKl KuMbLiaainTeiH Texaukamer (LK KTM sxone LIK KM) icke
acanpl. [luKimai-aFbIMIBI TEXHOJIOTHS KE3iHIE Ka3y-THEY >KYMBICTAPhI ITUKIII
kuMbLIaiTeiH - TexHukameH (ILIK KTM), anm kemik >KyMbICTaphl — Y3IIKCi3
KuMbLIIaiThIH TexHukaMeH (YK KM) Hemece Ka3y-Tuey JKYMBICTAphl Y3IIKCI3
kuMbLIAaThiH  TexHukameH (YK KTM), anm kemik >KyMbICTapbl — LHKJJII
KuMbLIIaiThiIH TexHukaMeH (IIK KM) icke ackipbiiazbl. AFbIMIIBI TEXHOJIOTHS
KE31HJIE Ka3y-THEY *KYMBICTAPHI J1a, KOJIK KYMBICTaphl 1a Y3I1KCi3 KUMbUIIAUTHIH
texuukameH (YK KTM sxone YK KM) icke acwipbuiajb.

JKbIHbICTapABI KA3bIIl A1y )KOHE THEY
’KYMBICTapbIHBIH Y3/IKCI3/1T1 OOMbIHIIA KEH
KYMBICTAPbIHBIH TEXHOJIOTHUSACHI

v v v
Huxai Tluknmi-areIM b AFBIMJIBI
¢_+_¢ v v
v v
1K KTM K KM K KTM YK KTM YK KTM YK KM
YK KM K KM

1.8-cypeT. ALIBIK K€H >KYMBICTaPBbIHBIH TEXHOJIOTHSICHI

OHIPICTIH €H >KOFapFbl JIEHTeieri TocuTiHe maiijansl Kasbamap MeH Ooc
KBIHBICTAP/IBl Ka3bIT aTyAbIH aFbIMIbl TEXHOJIOTHSCHI )KaTabl, OHBIH imiHae 0oc
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KBIHBICTApAbl KEH aJblHFaH KEHICTIKKE ayaapein Tery ae Oap. byn Texnomorus
Y3IIKCI3 ~ KUMBUIAANTBIH  Ka3zy-THEY  JKAaOJBIFBIH  (POTOPJIBI,  KOTMIIOMIIITI
IKCKaBaToOpiiap, THUAPOMOHHTOpJAp, Jparanap) Y3HIKCi3 KAMBUITANTBIH KOJIiK
KypajgapbIMeH (KOHBeMep, KYObIpiap) yiiaeciMIl KOJIIaHy apKbUIbl )KY3€Te acabl.
On Oykin mpornectepiiH Oip KapKblHIa OPBIHAATYBIMEH, Ka3blll aly IMPOIECiHIH
Y3IIKCI3AITIMEH KOHE OHBI XKYPri3y/iH OIPKEJIKITITIMEH cUnaTTanabl.

OHIIpICTIH  Kejlecl JIGHreWiH KEH JKYMBICTAPBIHBIH  IUKJIA1-aFbIM/IbI
TEXHOJIOTHSICHl Kypaiael. by TexHomorwmsiga Kazy-THEy >KYMBICTApPhl UK
KUMBUIIANTBIH TeXHUKaMeH (OIpIIeMilTi 3KCKaBaTopiap, KapbepiiK THETImTep,
Oymnbpao3epiiep, CKpemepiiep), ail Tay-KeH Ka3blHABICBIH YCaTy JKOHE eliey
KOHJBIPFBIIAPBIHAH KEWIH TachIMalaay Y3IKCi3 KUMBULIANTHIH MaIllnHAIAPMEH
(xoHBeiiep) xy3ere acanbl. Hemece, kepiciHille Ka3y-THEY >KYMBICTapbl Y3A1KCi3
KAUMBUIIANTBIH TEXHUKAMEH (POTOPJIBI SKCKABATOPJIAp), al TachIMauaay — MUK
(TeMip>KOJT KeJIirt) KUMbUIIANTHIH MalllMHATIAPMEH JKYy3ere acajibl. bys TexHonorus
TUIM/I1 9p1 KEJIEIIEKTE MOH1 30P.

[Mafimansl Kazbamapabl Ka3yldblH IUKIAI TEXHOJOTHSCHI KEHIHEH TaparaH.
MyHna Ka3y-THey  SKYMBICTapbl IUKIAl  KAMBUIIAWTBIH  KaOJbIKTApMEH
(OipmemimTi 3KCKaBaTopiap, Kapbepiik TUErimTep, Oyiblo3epiaep, CKpenepiep)
JKYPTi3ijeal, al KeJlK Kypalbl pPeTIHIe J€ IUKIAI KUMBUIJAUTHIH MalllnHaIap
(TeMip3KOJT KOJIIT1, aBTOKOJIIK, CKUTITEP, )KYKKOTEPIIIITep) KOJITaHbLIA bI.

bakpuiay cypakrapsr:

1.  Amry KyMbICTapbl TEXHOJOTUSICHIHBIH MoHIH amyaa E.®@. [IlemKkoHbIH anibiK
Urepy >Kyheci ChIHBINTAMACBHIHBIH POl KaHAal?

2. Tyrac ka3y xyileci Ke3iHAETi apily KYMBICTAPBIHBIH TEXHOJIOTHIIBIK
cyyi0anapbeiH CUNIATTaHbI3.

3. Tepenaere ka3zy »yileci Ke3iHAET1 apily >KOHE OHIIPY >KYMBICTAPBIHBIH
TEXHOJIOTUSIIBIK CYJI0aIapblH CUTIATTAHBbI3.

4.  Amry >KyMBICTapbl TEXHOJOTHUACHIHBIH MoHIH amryna H.B. MenbHUKOBTIH
allIbIK UTEPY KYHECl CHIHBINTAMAChIHBIH POJI1 KaH1an?

5.  JKembBICTapapl Y3MIKCI3 Ka3bIl ally KOHE TachIMayiaybl OOWBIHINA OHIIPY
JKOHE aIlly >KYMBICTAPhl TEXHOJOTUSACHIHBIH JEHICIJIEpIH aTaHbI3 >KOHE
CUTIATTaHBI3.

1.1.6. Ka3zy-THey :KyMbICTAPbIHBIH TEXHOJIOTHAJIAPHI

Tay owcvinbicmapein Ka3y dcone muey, dAETTe Oip MallMHAMEH Hemece Oip
MalIuHazap KEeIeHIMEeH JKYpTi3iiaeai. AMIBIK KEH KYMBICTAPBIHBIH TOKIpUOECiH e
TEXHOJIOTUSUIBIK TIapaMeTPJEPIHIH TUAMO30HBI YJIKEH OOJFaHABIKTaH Ka3bIll aily
XKaAONBIKTAPBIHBIH ~ OPTYPJAl  TYpjepl  KOJNAAHbUIAAbl. OPTYpAl  Ka3y-THEY
MaluHATapbIH KOJJAaHFaH Ke3/I€ JKYMCAK, CyChIMajbl >KOHE TBIFBI3 JKBIHBICTAP
MACCHUBTEH TiKeNiel Ka3bIll ajbIHAJbI, al KOMapbUIFaH (aTTHIPBUIFAH) JKBIHBICTAP
YHUTIMHEH HeMece KOTCBHITBUIFaH KabaTTaH Kasblll aimblHaAbl. Kasweim amyasiH
00BEKTICI OOJIBITT TAOBUIATHIH Tay JKBIHBICTAPhl MACCUBIHIH HEMece YULTIMiHIH Oip
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Oeiri KeHxap Jen araaajibl.

Erep xewxapmapnarbl >KbIHBICTAp KacueTrTepi Oipjed OoJica, oHaa OapibIK
TUITET1 KeHXXapjap KYpbUIBIMBI OOMBIHIIIA OIPTEKTI (KapamaibiM), ajd erep OHbIH
HIET1HAE KaCHETTEPl opTYpPJIl KbIHBICTAp O0JIca, apiibiMa >KBIHBICTAP MEH dPTYpJl
TUIITI KOHE COPTTarbl Maijanbl Kazbamap apajiac Kesjecce, OHJla KeHxKapiap
OpTEKTI (KypJesi) OOJbIN TaObLIa b

CuteMHIH KYpBUIBIMBL Kypliedi OoJFaH Ke3/le KEHXKapAblH KYpPbUIbIMbI
MacCHUBTET1 HeMece YHuIimaeri maiganbl Ka30a MeH O0C >KBIHBICTApPABIH JKUHAY
ailMarbIHBIH TMINIHIHE >KOHE KEHXapJarbl Naiiiansl KazdamapAblH opTypai
TUNITEPIHIH OpHAJacyblHa OaillaHbICTHI 00JIa b

KapamnaiibiM keHkapiapAa Tay KbIHBICTAPBI Kammnail (TOJBIFbIHAH) Ka3blll
anbiHagbl. Kypaeni keHkapiapia KacHeTTepl opTypJii 00OC KbIHBICTAp >Kammaii
Ka3bIll allblHAJbI J1a, aJl maigansl Ka30a >koHe 0OC KBIHBICTAp HEMece Mailfabl
Ka30aHbIH SPTYPJIl COPTTaphl O6JEK (CYPHINTANbII) Ka3bLIbIN aJIbIHAIbI.

TexXHONMOTUANBIK TYPFBIIAH KE€3 KEJITeH THITErl >KbIHBICTap KabarTar
Ka3bUIBIN ~ ajblHAABL. OpOip KabarTeiH KajdblHabiFel t (1.9-cyper) Kkasy
MalTUHACBIHBIH KYMBIC KaOJbIFBIHBIH KEHXKapFa €HY TePEHJIINIMEH aHbIKTaIabl
XKOHE OJETTE OHJAaraH CAHTUMETPMEH eJjmeHenl. MyHnail kaGaTTap Kasbll ajiy
Ka0aTTapsl JieM aTaxajibl.

1.9-cyper. KabaTTapapl MeXaHUKAJIBIK
KypekIieH (@), OynbaozepMeH (6) xaHe POTOPJIbI
9KCKaBaTOpMeEH (8) Kasblll ay CyJI0achl

buikriri he (he<hy) xa3eim any kabareiaaars (1.9, 6-cypeTTi Kapa) KbIHbICTAp
YKOHKQJIapMEH Ka3blll ajblHAbl, OJIApJAbIH €H YJKEH €Hl b Ka3y MallnHACBhIHBIH
YKYMBIC JKa0IIFBIHBIH (9KCKABATOP IIeMiIli, Oyib103ep TypeHi (Jiemex) xkoHe T.0.)
eHiHe OainaHbIcThl. Ka3bin amy KaOaThIH Urepy Ke3iHIE SPTYpJil TUITErl KeHKap
OFaH KaJbIIThl OaFbITTa JKBUDKUIBI, IICNTIK JKOHE IYMJIK KeHXapiap Kabar
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(cxoHka) KanbHABIFEIHA (1.9, @, 6 -cypeTTi Kapa), KeHXap-ajlaH — TOMEH Kapau
(1.9, 6 -cypeTTi Kapa) KbUDKUIBL.

OPTEKTI eHOENEpIiH KeKe yyackenepl OOMIbIK (IIENTiK) KeH)KapMeH Hemece
TYMIIK XKoHE OOWIBIK KEH)KapJapAblH YHIECIMIMEH Ka3bIll aJIbIHAJbI, al TaHIal
Ka3bIll aly KoHE THEY KEH)Kap ¢Hl OOMBIHIIA HeMece KeHKap OMIKTIr »KoHe eHI
OOMBIHIIIA KYPTi31Iedl.

Kypneni KypbUIBIMABI KeHXKapiapbl Kasblll aly Ke3iHjae Oeliek Kecim aiy,
OMBIPBUTYBI  OWAaFrblmaii  OackapyFa apHajgFaH OeJieKk Kecy  Tocuiaepi
KOJIaHblIaabl. benek Kecim aiy YIIiH >KOHKA KaJbIHJABIFBIH JKOHE IIOMIIITI
TONTBIPY JOpPEkKeCiH peTTey Kepek. OmbIpbutyabl 0ackapy KEH)KapAblH TOMEHT1
OeiriH naiaansl Ka30aHbIH OpHAIacy TOpPTIOiHE OalIaHbICThI aTyMEH XKYpri3iiei
(1.10-cyper).

byn ke3ne keHKapiblH TOMEHI1 O6JIriHJe JIOTOK TIpi3ai Kaz0a ’kacayiajbl,
OFaH KEHXKapJbIH >KOFapFbl KaFbIHJAFbl Tay-KeH Ka3bIHABICHI OMBIPBUIBII TYCE/l,
OHBI THET, Ka30ajiap apachIHJIaFbl MIBIFBIHKGI Kepiiep Ka3bin aibiHanel (1.10, a -
cypet). ['uapaBiauKaiblK »oHE POTOPJIBIK SKCKAaBATOPJAPAbl KOJIJAHY Ke31He
opOip opTeKTi KabaTThl Ta3a Kasbim anyra 6onansl (1.10, 6- cyper).

Kenxap/pIH jKoHE SKCKaBATOP/bIH TYPY JACHI€IKUETIHIH 63apa OpHalacyblHa
OallJIaHBICTBI Ka3vin a1y maciioepi MKOFapblllaH Kocy (KEeHXap MalllMHAHBIH TYPY
JICHT€1HEH JKOFaphl OpHAJIacKaH), TOMEHHEH Kecy, apajac Kecy (TOMEHHEH >KoHe
YKOFapblJiaH) 0outbinl OemiHeil. J[on con CUsIKTBI muey macinioepi 0e aHbIKTallaJlbl.
Omnap: TemeH, >Xorapbl koHe apanac tuey (1.11-cyper) Oonaawl. Apamac tuey
OipyaKkbITTa HEMECE apaJIbIK JEHIeHKUEKTEr1 KOJIIKKe TUESHII.

a _A
H H H H+H |
TH HTH H+ H [
= =
6 A

1.10-cypet. Boc KbIHBICTAp MEH Maiiiabl
Kaz0aap/ibl MEXaHUKaIIBIK KYPEKTEpMEH
(a) xoHE THIPABIUKAIBIK
9KCcKaBaTtopiapMeH (6) OeJek Ka3bli axy
cyibanapsl

Op THEY TOCUIl Ke3iHJEe >KbIHBICTapAbl Ka3blll anly (Kecy) MKOHKaIapabl
Ke3eKINeH KabaThIHAH MIbIFApy apKbUIbl OopbIHAanaabl. Kecy mporecine KOHKaHbI
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Kecy (0eiy) >KOHE Kasblll aJbIHFAH JKBIHBICTAPABIH OSKCKABATOPMABIH KOCY
XKaOJBIFBIHBIH (mIeMiml, T.0.) OeTi OolbIHINA CBIpFybIHAaH Typajabl. JKOHKaHBIH
KOJIICHCH KHUMAChIHBIH ecenTik aymanbl Fp=tpb. (f, — KOHKaHBIH ecenTik
KaJBbIHJBIFBl (9KCKaBAIMSIAYIIBl KAOABIKTBIH C€HY TepeHiri); b, — >KOHKaHBIH
TabaHbl OOMBIHIIIA €HI).
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1.11-cyper. Ka3pin any >xoHe THUEY TOCUIAEPI:
a — JKOrapblIdaH KOCY KOHC TOMCHI'C THUCY, 0-— JKOTapblIdaH KOCY KOHC TUCY,
6 — TOMEHHEH KOCY JKOHE THEY; 2 — apajiac cyyioa

JKoHkanapablH KeJJCHEH KUMACBhIHBIH MIMIiHI JKOHE OJaplblH IIbIHAWbI
eJemMaepl Kaspin any cyjoacsiMed (1.11-cyper), sxckaBauusaayibl )Ka0abIKThIH
TUIIl )KOHE KYPBUIBIMBIMEH OailIaHbICTHI.

Kasbim any nporieci MEHIIIKTI KeJepri IIaMachIMEH CUMaTTanaibl

ke = P./F, <P, /bi,, (1.1)

MyHAa Py — KbIHBICTApABIH Ka3blll ajlylla KOPCETETIH KEeAEPriCiHIH >KaHaMa
kyur, H. Kyprak Ooprbuiiak Kymaapabl MEXAHUKAIBIK KYPEKTEPMEH KAa3blll aily
kesinge k. =016+025 H/cm? ayblp bUIFanibl casgapibl Kasblll aly Ke3iHje
ke =2+3 H/cm?, apThlaall »KapTac >KbIHBICTApABI Kasblll any Kesinge k. =10
H/cM? 5x0HE 0J1aH /1a apThIK.

Ka3zy-Tuey MalmHachIHBIH opOIp MOAENl ecenTik (HOMUHAAbI) Ka3bll aiy
Kyl P,, SFHU KaXEeTTl Ka3bll ainy Kyil P, <P, jkacajraH Ke3iHJe >XOHKaJlapJblH

HOMUHAJIJIBI ©JIIIEM/ICPIMEH CUTIATTaIaIbl.

Kaprepnepre KonapbuiraH *KbIHBICTapAbl Ka3blll any ofiici ToH. by xkarnaiiga
yiiniMHIH 0eTi KeHKap OOJbIT Ta0bUTaIbl. DKCKABATOPABIH KAXKETTI KYIIIi OipiHIIi
KE3eKTEe KOMApBhUIFaH >KbIHBICTApJbIH Oip-OipiMeH OaillaHbICy HOpEXKECIHE KOHE
OHBIH KECEKTUIITiHEe, COHBIMEH KaTap KECEKTET1 >KbIHBICTAP/IbIH THIFBI3BIFEI MEH
Oexemminirine OaitnmanpicTl. Konicy xoaddummenti k, 1,4-1,5-ren 1,05-xe neitin
azaiiran ke3zue kg 0,5-1-nen 7-9 H/cm?-ka neiiin kebeiiesi.
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YHiiTiMHIH TOMEHT1 OOJITIH Kecy Ke31HJe KEHXapHblH OpTa >KOHE >KOFApFhI
OeJIriH/er! KbIHBICTAp OMBIPBLIAABI, OYJI KEHXKapJbIH TOMEHT1 OOIriHe JKaKChl
koriceiran (K,=1,4+1,6) *bIHBICTAp YHITIH kacayFa MYMKiHIIK Oepeni. On kecy
TEPEHJIITIH apTThIPYFa, SIFHW OHBIH OMIKTITT MEH aldy-THEY YaKbIThIH KbICKapTyFa
MYMKIHAIK Oepei.

JIOHFamaKkThl CKperepyiep KYMBIC MPOIECIHAE Tay-KE€H Ka3bIHABICHIH Ka3bIIl
aNblll, OHBI TachIMaJam, YHIHAIre HEMece KOJiK KypalblHa TYCIpeli; COHFbI
JKaFIaiia apHaitbl OyHKepJIep KaKeT.

Ckpernep KeH)Kapra jKaKbIHJIaraH/a MeMIIIH TOMEH TYCIPEl, OHbIH aJIbIHFbI
KaMKbIIIbl KeTepiiaeni. KemkapMeH Kypy Ke3iHIe OHbIH KbIPFBIIIbI KaJbIHJBIFHI t
Ka0aTThl (>koHKa) kKeceni. KyMcak »oHe KYMJIbI KbIHbIcTapaa t=20+30CM, THIFbI3
xoHe Oy3burraH >kbiHbIcTapaa t = 10~15 cm. CkpenepaiH THEY YaKbITBI >KOHE
YKOJIBI t YaKbIT IIIaMachiHa OalIaHBICTHI.

[IeMIIITI TOATHIPY AIPEKEC] KBIHBICTAPIBIH bUIFANIBUIBIFbIHA OAMTAHBICTHI.
Kyprak KyMIbl >KbIHBICTApJbl Ka3bIll aly KE31HJE MIOMIIl TOJBIK TOJIMAaNIbI.
[Iemimr TaOWFU BIIFAIIBI KYMAWUT jKoHE ca3fmak (coiikecinmre 4-12 sxone 8-18%)
JKBIHBICTApAbl Ka3bll ally Ke3iHae («C MIamkoW») >Kakchl Tonaabl. Caszfsl
KBIHBICTAP/bIH BUFANABUIBIFEl APTKAH CaWbIH CKpENepAiH Tipey KalOjeTi KypT
temeHeai. CkpenepaiH MeHIImKTI KbIchIMBI (1,15+1,2) P (P — mHeBMaTHKAJIBIK
IIMHAJapaAarbl aya KbICHIMbI) OOJFaHABIKTAH OHBIH JKYPINT ©Ty KaOJeTTUIIriHe
KaparaHJa bUIFAIAbUIBIFEI 24-27% acTtaMm ca3fbpl KBIHBICTApJbl QJIJIBIH  aja
KYpFaTIaii Ka3blll ajly ©T¢ KUbIHFA TYCE/I.

Anangap, OOMJIBIK KUSOET HEMece KeMep JyMi CKpemepilik KeHKap OOJbIm
tabputanel (1.12-cyperti kapa). bipiHmni >xargaiina >KbIHBICTapIbl Ka3bll aiy
JKa3bIK KabaTTapMeH, aJl KaJlFaH JKarannapaa — kesoey KabaTTapMeH Kypriziieni.

1.12-cypet. JIyMIIiK CKpenepiIiK KeHXKap:
1, 2, 3 — ckpenepiey, KOICBITY kKOHE TaChIMAJIAY JKOJIAAPHI

AnaHnmap, KeMepIiH HeMece YHUTIMHIH OOMIIBIK KoHE IYMJIIK KusOeTTepi
JOHFAJIAaKTBl ~ CKperepiep KoJJIaHFaHAal OyJabJ03epiliK KEeHKapjaap OOJIbII
tabbutazp! (1.13-cyperti Kapa).

Bynpno3epiiH KYMBIC TIUKIIL Ka3bIK HEMece KoeJioel KabaTThl Ka3y, Cyhpey
MPU3MACHIH )KHHAY, OHBI TACBIMAIIIAY JKOHE TYCIPYIEH TYPaIb.
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Typeni TtepeHzaeTireH OypbUIMAMTHIH OyIbA03€pIiH KO3FAJIbICHl Ke31HIE
TapTy Kymi P, Kejleci Keaeprijgepre TteTren Oepesi: Oylbao3epiaiH ©31H 631
KbUDKBITY W,  KBbIHBICTapABbl TYPEHMEH KeCy (KbIHBICTBIH  KOCBIHJIbI
peakIusIChIHBIH P ka3bIK KypaylibiChl P|), — BIHBICTAPBIH CYHpey MPU3MaChiH
taceiMasiiay W, 4, )KBIHBICTAP/IBIH TYPEH OOibIHIIA KOFaphl kKeTepityl W, eHiCcTIK
W keneprici (1.13-cyperri Kapa).

Bynpno3ep/iH TapTy KYIIiH TOJIBIK MaifalaHy YIIiH )KYMBIC ICTEHTIH Oapiia
yakpITTa P1 Kepeprini OipTiHaen azaity kepek. On KabaTTbl CblHA TOPI3JI KeCy
apkbuibl opbeiHAananbl (1.14, a- cyper). Byn »xarnmaiiia >KOHKA KaJIbIHJIBIFBI
KBIHBICTAP TYPEH QJJIbIHA )KHHAJFAH CAlbIH a3asibl. THIFbI3 )KBIHBICTAPIBI Ka3bIIl
ay Ke3lHJe TYPEHl KelKahTapa TepeHJEeTIN upek kecy kaxer (1.14, 6- cyper).
Xenin OaimaHbICKAaH XOHE KYMIBI KBIHBICTapJa Taclaibl Kecy KOJIAHBLUIAABI (
1.14, 6 -cyper).

KyMcak KbIHBICTAPIbl MACCHUBTEH TIKEIEW Ka3blll ajly THETIIITEP apKbLIbl
KYprizuienl, ajl MEXaHUKaJIbIK Oy3bUIFaH HeMece KOMapbUIFaH KbIHBICTAp
yHUTIMHEH Ka3bll anblHafbl. JKapTacThl KBIHBICTAPABI Ka3blll aly Ke3iHJe
CUBIMJIBUTBIFBI a3 THIIFAH apHANbI KYIISUTUITCH MIOMIIITEP KOJIIaHbLUIAIbI.
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1.13-cypet. bBynpao3epMeH Ka3bii amy
Ke3iHJleri KYITepIiH 9cep eTy cyJ10achl Ka0aThIH KJIBINTACTHIPY TOCLTI

1.14-cyper. Bynbao3epMeH Kasbl anny (Kecy)

JKbIHBICTApBI Ka3bIM aly KBICBIMABI KYIITI KOJAaHy, MIOMIIITI OYpy *KoHE
TUETI XeOeCiH KeTepy apKbUIbl >Kypriziieai. Kaspinm aiy Tocinaepi MbIHaHIal
Oomaapl: O6eK, KOCBUTFaH, YKCKaBallMsIIBIK KoHe KabatTan (1.15 -cyper).

benek Ka3bim aimy TOCUT THIFBI3BIFBI a3 CYChIMAJIbI JKBIHBICTAP/IbI YHITIMHEH
Ka3bplll allyla KOJJAHBUIAJLI, Ka3blll aly YII KE3eKTIK OmepanusuiapMeH
xKyprizineai. Angeimer tuerim 0,6-1,1 M/c KBUITAMABIKIICH JKYPIIl KeJe >KaThII
MIOMIIIH KeH)Xap TabaHbIHA apTKhl KaObIpFachlHA TipenreHre aeiin enaipy (1.15,
a, l-cyper). CoHaH COH THETIII TOKTAaNl TYPHIN HIOMIIIIH ayAapbill TUEY YIIiH
ToNbIK Oypeiika Oypeutaast (1.15, a, 2-cyper). YuiHmi omepanusiia ol
TONTBIPBUIFAH IIOMIIITI XYpeTiH xkarmaaarbiaail  (0,3-0,4 M OMIKTIKKE) >KOFaphI
ketepeni (1.15, a 3-cypeT), COChIH THETIII IIETIHIN KEH)XapJiaH IIbIFbIN KEHiH
Kypeni.

JKbIHBICTapABIH KCKaBallMajdaHy KUBIHIBIFBI apTKaH CallblH OJIapibl Ka3blll
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aTyIbIH SKCKaBAIMSUIBIK TOCUIl KOJAAHBUIAJbI, MYHJA THETIIITIH Oip yakbITTa
’KeOeClH KoTepy JKOHE YAEMEIl KO3FalbIChl eceOiHeH memimTi skbiHbIcKa (0,31,
TEpEHIKKE) CHIIPY XoHe KeTepy omeparusuiapbl (1.15, 6 -cypeT) KaTtapbiHaH
xyprizizeni. IlemimTiH KecKiml Ticli KEH)XapJaH IIbIKKAHHAH KEHiH THETIII
eMIIIH OYphITI, KEHXXKap/1aH opi Kapait sxype oepei.

1.15-cyper. TuerimrepMeH Ka3blll airy Tocimaepi

baiinaHbICKaH JKOHE OpTallla KeCeKTl KOMapbhUIFaH JKbIHBICTAPABI KA3bI ajy
KE31HJIe MIOMIIITI JKBIHBICKA SHAIPY TOKTay PEeXXHMIHAEC OpBIHIAATAaAbl, THETIITIH
anapiHFbl  okarbl  (1.15, 2 -cyper) KeTepimim, ImeMimn TiK Ka3bIKTHIKTA
TEHCEJITEHMEH THETIII KeH)Kapra Kapai enrten xxype oepei.

benex xasvin anyowviy kapanaiivim macindepi keaeci Tontapra OesiHe/l:

OipTeKTl (>KaJmbl Karjgaija) maHelbIep HeMece Tikenel OipTekTi (KyMcak
KBIHBICTAP/1a) EHOENep/Il xKacayMeH OalIaHbICThI TACLIIED;

OpTEeKTI OJOKTap/bl KOMapraHHAH KeWlH yilmimae OipTekTi eHOenepal
KacayMmMeH OaiJIaHbICTBI TOCLIAEP;

OpTEKTI eHOeepAe KapamnaibiM KeHXapiap KacayMeH OailIaHbICThI TOCUIEP.

KasapIHabirbl M,>2 M kKa3bIK kKoHe jkainak (a<5°) cireMmaepai urepy KesiHzie
OIpTEKTI MaHeNbIep, KOMAPbUIATHIH OJIOKTAap MEH €HOesep cijieM MeH 00C JKBIHBIC
KabaTTapbIH apakemepiepre 0oty apKbLibl skacanaasl. Kanbisaeirsr a3 (M,=0,5+2
M) Ka3bIK KOHE YKaWIMaK ClIeMaep il SKCKaBaTOPMEH Ka3bIll aly Ke3iHae OipiHIii
eHOe/ie Tay-KeH Ka3bIHABICHIH apajblK IITa0enbaepre >KWMHANbI, OHBI EKIHIIII-
YUIHIIT eHOenep i Ka3bll ajly Ke31H1e TUEHII.

Yitimimzaeri OipTekTi eHOenep OpTeKTI KoHe KYpAedi OpPTEKTI OJOKTapibl
KONapraHHaH KeWiH >KacaiuJbl, erep KEeHTIpeK OOMbIHIIA OIpPTEeKTI MaHENbAep,
OnoxTap >koHe eHOenep/l 0oy KUbIHFA COKCa HEMece O MyMKiH OoyiMaca, OHJa
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naianel Ka30a MeH 00C JKBIHBICTHI KOTIApy MpoIieci Ke3iHe 06y KEpek.

Kypamaer Tocimmep KeH MeH ©O0C JKBIHBICTAphl KypJemi YCTacKaH
KeHXKapiap/a KojmaHbutanel. Omap Oesiek Kasblll alxy oHEe OacKapbIll OMBIPY
TOCUIJIEPIHIH HEMece OChl TOCULAEP/IH OIpiHIH KapamalbiM O06eJIeK Ka3bIl aiy
ToCUIAepIMEH YieciMiHeH Typanbl. COHbIMEH KaTap Mainanbl Ka30aHbIH opTYpil
TUOITEPI MEH OPTYPJi COPTTaphl MEH OOC JKBIHBICTApIbl JKEKE-)KeKe KEHKap
MaHBIHJIaFbl KEHICTIKKE KOHYC Topi3/i mTabdebaep TypiHae KonMaanIbl.

Kemxkapnapman SKBIHBICTap Ka3blK HEMECE TIK JKOHKAJIApMEH Kasblll
anbiHaabl. Kerkapabl Kas3bIn aity Typi KoHE Ke3eriHe OaimaHbICThI TiK O1p KaTapiibl
(1.16, a -cyper) xoHe eki Kartapiel (1.16, 6 -cyper) >KOHKaJapMEH, >a3bIK
YKOHKaJIapMeH Kasblll aimy tacinzepi (1.16, 6 -cyper) sxoHe Kypamasl Taciare (1.16,
2, 0 -CypeT) OeiHe/l.

¢ ° ] 234 0 1234

1.16-cypert. XKorapsiiaH Kecy apKbUIbI Ka3bITl ATy CyJi0anapbl

Tik >kOHKaJIapMeH Ka3bIll aly Ka3blK >KOHKAJIAPMEH allyFa KaparaHja Kemep
OMIKTITIH KOHE KOICHITBUIFAH THIFBI3 KBIHBICTAPBIHBIH KECEKTUIITH YIKEUTyTe
OKETI COFa/Ibl.

Kaszy-Ttuey >KyMbICTapbIHBIH MPOIEC] Ke31HAE OHIIPUIreH naudaivl Kazoa
canacvl mypakmauowipy cypeizinedi. On opTaliaiay Jaen aTajaThlH Iapajap
KEIIeH]1 apKbUIbl Kacasasbl.

Kapsepaeri naiiansl Ka30a camachlH yakbITKa cail opTalliajay MpoIec )KeKe
KOJIIK KypasllapblHa THEY apKbLJIbl OpPBIHAANIA/IbI, COHBIMEH KaTap KaHjai ma Oip
yakbIT apajbIFbIHA TUEJICTIH Mai1anbl Ka30a canackl OipkenakiieHeal. by yakpit
apaJibIfbl OpTalllajiay KelleHJepiHiH, KeHIaWblHaay (abpukanapbl MEH OHIEY
KOCIMIOPBIHAAPBIHBIH ~ THUIITEPl JKOHE CHUBIMABLIBIFBIHA OalIaHBICTBI. OPTYPIIi
naianel KazoaapblH carmachblH OpTaliaiay mpolleci maiaansl KOMIOHEHTTePIIH
TaOUFH OpHAJAaCy >KarJalIapbIHBIH OPTYPJIUIITIHE JXKOHE camachlHAa KOWBIIATHIH
TajanTapbiHa OAMTAHBICTHI epEKIIeTiHE/.

[Nafimanel Ka30a camacklH KEHXKap/a opTaiianay Heri3iHae maiaaibl Kazoamap
KYpJeJli JKaFaaiiia opHaIacKaH yaKbITTa OJIApJIbl OHIPETIH KeHXKapap bl apHANbI
KOIICBITY >KOHE OHJAa JKCKABATOPJIBIK COPTTAy OIICTEPiH KOJAaHy apKbUIbl 1CKE
acapl.

bip memimTi SKCKaBaTOpJIApMEH Ka3bIll ally Ke3iHje opTaliajay Kejeci
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JKaFIaiapaa iCKe acapl:

- )KOHKA KaJIBIHJBIFBI MEH Y3BIHJBIFBIH (KeMep OMIKTITIHE JIeHiH) PETTCYMEH;
OWI Ke3le SKCKABaTOPJBIH JKYMBIC >KaOJBIFBI Olp yaKbITTa OipHEIIe OpTEKTI
KabaTIanap sl Ka3sin anajsl (1.9-cyper);

- KEHXKapJblH KEKE Yy4YacKeJIepiHEH camachl opTypJil Maijanbl KazOanmapiabl
KOJIJICHEH Ka3blll aly JkKoHEe THEYMEH (opTalliajiay apKbUibl Kypaeni coprray) (1.10-
cyper);

- maijansl Kaz0anapabl KoK KypaiaapblHa THEY alJbIH/Ia apajblK KOHYCKa
HeMmece mTabensre yiiMeneymMeH.

Kenni Twey karmaillapel OHBI OpTallaNayAblH OpPTYpPJi KeJeMaepiMeH
anbIKTanaapl. COHABIKTAH Ka3y-THEY >»KaOJbIKTAPBIHBIH OHE Kapbep 1IIIHJET]
KOJIK TYpJiepl MEH THUIOJIIEMIEP] )KEKE KOJIIK KypalblHIaFbl, COHAAN-aK >KaJIbl
KOJIIK aFbIMBIHJIaFbI Maiigansl Ka30a carnachlHbIH ©3repyiHe acep eTe/l.

[Mafimansl Ka30a camachblH TYpaKTaHIBIPY Maigansl KazOamapIblH OpTypdl
TUIITEPIH 06y koHEe Olp THUMIH opTalianay, COHBIMEH KaTtap OHbI JKUHAY, CaKTay
JKoHE Olp KeJiK TYpPIHEH eKIHIIICIHe KaWTa THey YIIH apHajfaH opTaiiajiay
KoMMasapbIH/a )koHe OyHKepIep/ie KaliFacaibl.

1.1.7. Tay-KeH KOJIK KYMBICTAPbIHbIH TEXHOJIOTUSLIIAPbI

Tay-ken Ka3blHObBICLIH Kapvepiepoe maculMalday Kell Karaaimapiaa
TEMIpPKOJI, aBTOMOOUJIb OHE KOHBEUEpP KOJIKTEPIMEH >KOHE OJIapJIbIH SpTYypJil
O1piryiMeH iCKe achIpbLIa/Ibl.

Temipkonl ~ KOJirli  >KYMBICBIHBIH ~ TEXHOJIOTHSICBIHBIH ~ MOHI  Tay-KeH
Ka3bIHIBICBIH KEHXKapJaH KaObuigay OekeTiHe TackiMaiayna Oomansl. boc
Kypamjap CTaHIUSJIaH KeH)Xapra OarbITTallaibl, ajl 00C KypaM OFaH >KaKbIHJIaFaH
Ke37le AKCKaBaTop Kazy-THey IpolleciH OacTtay kepek. KapwepneH KyK TuelreH
KYpPaMHBIH JKYPY Ke3iHJIe JIOKOMOTHB KYpaMHBIH OachlHIa, ajl KeHkapra 0oc
Kypambl Oepyi Ke3iH/1e KypaM asFblHa OpHaNacybl Kepek. Ka3bim aibiHAThIH Tay-
KCH Ka3bIHIBICHIH THEY COHFBI BaroHHaH OacTajlajbl, SKCKaBaTOpP MAITWHUCTIH
CUTHAJIbI OOMBIHIIA KypaM opJaibIM KbUDKbII OThIpaabl. JKYKT1 yHIHIITE TycCipy
OipiHII BaroHHAH OacTasabl.

DKCKaBaTOPJBIK OJIOKTHIH KE3EKTEeri eHOeCl Kas3bUIbIN aJblHFaH COH TeMIp
JKOJIJIap JKaHAa OPBIHFA JKBUDKBITBUIAIGI. JKapTacThl KBIHBICTAPABI Ka3bINl ajlyjia
YKOJIIAPABl JKBUDKBITBIIT OTHIPY KOI ONEPalUsUIBIK MPOIECC OOJBIT TaObLIa kL.
Konael Oy3bIl kaHA OpPBIHFA JKBUDKBITY TMPOIECI TpaccaHbl jko0ajay, Kol
3BEHOJIAPBIH AXKBIPATy JKOHE OJap[bl TEeMIp JKOJ KpaHBIMEH KaHa Tpaccara
OpHAJACTBIPYy, 3BEHOJAPJIBI KOCY, KOCBUIFAH J>KOJJIBI Oip KaJbIKa KEATIPY, OHBIH
OCIH TOPHM30HTAJIb KA3BIKTBIKTA Ty3eTyAeH Typaasl. CoHaH CcOH OailraHpIC
TOPAOBIHBIH ~ TIPEKTEPl IKBUDKBITBUIAABI JKOHE OAIIEKTPJIIK DJHEPrust TOpadbl
KUHAKTAJIA]IhI.

Kapbepaeri aBTOMOOWIb KOJIT JKYMBICHIHBIH TEXHOJOTHSCHIHBIH MOHI1
KapbepJieri apiibiMa OO0C >KBIHBICTAP/Abl, KOHAMIMSACHI3 KEHIEpAl YHIHIIre, ai
naianel Kaz0anmapapl KolManapra Hemece OaibITy (pabpukachbiHbIH OyHKEpJepiH
KapbepIIiK aBTOXOJIJAP apKbUIbl TachiMajaayaa Typajsl. KyMbIC anaHbl HeMece
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eHOe KeH OoJFaHIa aBTOO3ITYCIPTill UIMEK MIHNHAI Ccyi0aMeH OypbuIbIT
DKCKaBaTOpFa THEYyre >KiOepuielll; KYMBIC ajaHbIHBIH €HI IIEKTEYJl Hemece
eHoOenep Tap OoJiFaHIa XKoHE 0OC aBTOO3ITYCIPTIIITIH KYpPYy OarbIThl IKCKaBaTOP
eHOECIHIH KO3FaJIbIChIHA COMKEC KEeJIMETeH JKaF/1aii/1a aBTOO31TYCIpTrill eHOe 1ITiHIe
1JIMEK MIIIHAI HeMece CaKWHAJIbI OYPBUIBIC JKacalabl, ajl OaFbITTap COMKEC KeJreH
JKargahga on eHOe ImHAe 1IMEK MIIIHAI OYpBUIBIIT apTKa IIETiHIN THEyTe
K)i0epiieni.

Kapbepaeri aBTOKeITiK >KYMBICBIHBIH THIMIIUIITT aBTOKOJIAPIbIH JKaFAaiibIHA
OaiinanpicThl. KaXkeTTl k0 TeceMeciH TaHaay, KapbepJeri yakbITIa >KOJAapabl
KocTapiiay, >KoJl OeTiHEe TOriuireH XBIHBICTAPAbl OpJalbIM Ta3zapTy, *KOJIapFa
YKa3Fbl YaKbITTa IIaH 0ACKbIII €PITIHALIEP MIAITY KOHE KbICKbI YaKbITThl KYM LIAITY
apKBUTBI JKOJIIAPABIH CallachlH JKaKcapTyra 00aIbl.

Kongeliepiaepmen TachiMalilay TEXHOJOTHUSCHIHBIH MOHI MBIHA/bl, Tay-KEH
Ka3bIHJIBICKI PKCKaBAaTOPJIApAaH KEHXKapJIbIK KOHBEWepJep apKbUIbl KUHAKTAYIIIbI
KOHBeMepre Oepiyiefii, 01 Tay-KeH Ka3bIHABICHIH YHIHIUIIK KOHBEHepiepre HeMece
naianel Kaz0a KoiiMachlHa TachiMaaabl. KewkapiblKk KoHBeWepiepl a3
KBUDKBITY YIIIH 9KCKaBaTOpJiap MEH KEHXKapJblK KOHBEHEpJiep apachblHIa KalTa
TUETIIITEep KoJAaHaabl. by skarmaiiia KeHXapiblK KOHBEHWepJiH Oip opbiHIA
OpHaJjacKaHJia dKCKaBaTop OlpHelle eHOeH1 KeHXapIIblK KOHBEHEP Il KbIIDKBITIIAMN -
aK Ka3blIll aJiajibl.

ChIpTKbl  YMIHIITE TachlFaH Ke3iHA€ O0O0C JKBIHBICTAD JKHMHAKTAYIIbI
KOHBEMep/IeH ChIPTKbI HEMECE 111Kl OPXKOJIia OpHAJACKaH KOHBEUEPIIIK KeTepMere
K10episeal, opl Kapall MarucTpaiiblK KOHBEWEp apKbUIbl YHIHAITE MKETKI3LIel.
[Taiimansl Ka30aHbIH KOHBEWEpJIK KeTepMeci OO0C KbIHBIC KOTEpMECIMEH Oipre
HEMECE apHAilbl OpXKOJJa OpHanacalbl. MarucTpaiablK KOHBEUEPMEH Malgabl
Ka30a OailbiTy (abpukacblHa, TeMIp >KOJAApAbIH KalTa Tuey OyHKepJiepiHe
HEeMece TIKeJIel TYThIHYIIbIIapFa KETKI3UIe 1.

Kemxapiplk >koHE YHIHAUIIK KOHBeHepsiep cabbl Oip KepJIeH EKIHII XKepre
TYPHOJIO3€PMEH KbUDKBITBUIABI. OI POJIUKTI MEXaHU3MMEH >KaOJbIKTaIFaH
Oynbao3ep cuakThl. O KOHBEHEp acThiHA OCKITIITEeH MIMaNIbI PEIbCTEPIl KBICHII
aJbIll, OHBI OynbAO3epIiH OOWIBIK Kypici ke3iHme 0,5-2 M KalIbIKTBIKKA
KbUDKBITabl. KoHBeWepiik Ti30€KTI akpIpaTiai, Olpak OHBIH TacIlachlH OocaTa
OTBIPBITT KEPEKT1 OPBIHFA KBUTKBITAIBI.

bakpuiay cypakrapsi:

1. Kemepzeri XbIHbIC KaOaTTapblH SPTYpAl Kazy-THUEY >KaOIbIKTapbIMEH
(KTX) xa3blm any npoleciH cunaTTaHbl3.

2. Kemepnepai cypeinTan Ka3elll any Ke3iHzae, coHbiMeH Katap KTX
KEH)KapFa OpTYpJl OpHalacKaH Ke3Ae Kasblll ally JKOHE Tuey CyJi0anapbiH
CUNATTaHBbI3.

3. TMaitmamer kaz6amapasl optypiai KTXK konmanranma kKapamaibiM IKOHE
XKarmai 0eJeK Ka3bll ary TOCUIIEePIH aTaHbI3.

4. Huknal KUMBULIAWTBIH KOJIK KypalJapblH KOJJAaHFaHAA Tay-KeH KeJiK
KYMBICTapbIHBIH TEXHOJIOTUSACHI KaJlall 1CKe acapbl?
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5. Y31ikci3 KUMBUITANTBIH KOMIK KypajlAapblH KOJJAAHFaHAA Tay-KEH KeJiK
’KYMBICTapbIHBIH TEXHOJIOTUSCHI Kajaii icke acabl?

1.1.8 AlIBIK KeH (apury sKoHe OHAIPY) KYMbICTAPbIHBIH TE€XHOJOTHSJIBIK
KelueHaepi

Ka3zy-Tuey xoHe KeNiK >KYMBICTAPBIHBIH TEXHOJIOTUAJIAPBI MEH OJap.Ibl
KY3€re achIpyIblH TEXHUKAIBIK Kypaijapbl maiimansl KasbOamapasr  Kep
KOMHAybIHAH Ka3blll aNyAbIH TOCUIAEpl MEH KypalgapblH OIpiKTipeTiH OipiHFrait
KemeHal Kypaiael. Akxagemuk B.B. PxeBckuiifiH wupiescblHa Coiikec xapvep
AIAHLIHOA8bL  KeH  JCYMbICMAPBIHLIY — KAYINCi3,  Jc02apbl  OHIMOLLIKMI,
9KOHOMUKANLIK, MUIMOI OPBLIHOANLLYbIH KAMMAMACHL3 ememin Oyl KeuieH KeH
(aputy drcone O6HOIPY) AHCYMBICMAPBLIHLIY MEXHON02USILIK KelleHi 0en amanaobl.
AIIBIK KEH >KYMBICTAPBIHBIH TEXHOJOTHSIIBIK KEIICHIHIH KYPbUIBIMBI 1.6-CypeTTe
KEeNTIpiIreH. bya  KemeHHIH  AJleMEHTTepl:  Ka3y-THEY  IKYMBICTAphIHBIH
TEXHOJIOTUSIIAphI, Ka3zy-Tuey mammHanapel (KTM) koHe KediK >KYMBICTapbIHBIH
TEXHOJIOTHUsIIAPHhI, KoJiK MammrHanaps! (KM).

AKX TeXHOTOTHUSIIBIK KeIeH Iepi

v
v v v v
Ka3zy-tuey Kazy-tuey Kok Konix
JKYMBICTAPbIHBIH MaluHaIapbl
JKYMBICTapbIHBIH MaluHaIapbl
TEXHOJIOTUSICHI
TEXHOJIOTHUSICHI
a3zy-THue )
Kasy y- Keomik
KOMITIOHEHTI )
KOMITOHEHTI

1.17-cyper. AKIK TeXHOIOTHSIIBIK KEMICHAEPIHIH KYPBUIBIMBI

AKX TK Ttepr snemeHTI aTKapaThlH KbI3METI cali Koc-KocTaH Oipirim,
KEIIICHHIH €Kl KOMIIOHEHTIH Kypaibl. O Kazy-Tuey XKoHe KOJIIK KOMIOHEHTTEpI
(1.17-cyperTi Kapa).

Ka3y-They KOMIIOHEHTIHJE MeXaHUKaJaHABIPYy KYpajdbl PETIHIAE IUKIIL
kumbLIIaiTeiH - MamuHanap (LK KTM): ruapaBaukaiblk — dKCKaBaTopJap,
MEXaHUKAIBIK KYpPEeKTep, AparijaiHaap, ckpernepiep, Oyiabao3epiep, OIplieMillTi
TUErITep, COHAa-aK y3aikci3 kumbUiaaiTein MammHanap (YK KTM): potop:st
KoHE HIBIHKBIPJIIBI AKCKaBaTopJap, dbpesepi MalHaniap,
THAPOMEXAHUKATIAHABIPY Kypaigapbl — THAPOMOHUTOpPIAP, >KY3TILl >KEPCOPFHIII
CHapsIATap, Aparajiap >koHe T.0. KOJIJaHbLIa/IbI.

Kemik KOMMOHEHTIHAE MEXaHHKANAHIBIPY Kypalgapbl peTiHAE UUKIAI
KUMBLIAANTBIH Kok Mammuanaps (LUK KM): temipkon, aBToMOOWIIb KOTIKTEPI;
JIM3eITb-TPOJUICUBO3Aap KOHE TPOJUICHBO3Ap, KOTEPME KYpadaphl )KOHE Y3IIIKCI3
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kumblAanTeiH  Mammuanap (YK KM): konBeliepiiep, KOHCOJIBII Tacmaliap;
KOJIKTI-YHUIHIUIIK ~ KOIipJjiep; TpPaBUTALMSIBIK JKOHE THAPABIMKAIBIK KOJIK
KYpaslJIapbl )KOHE apKaHIbI-aCIalibl >KOJIJIap KOJIIaHbLIA IbI.

KoMroHeHTTepaiH  KypaylIbIapblHBIH ~ CaHbl  OOWBIHIIA  allblK  KEH
YKYMBICTAPBIHBIH TE€XHOJIOTHSJIBIK KeIIeHaepl Ol1p KOMIIOHEHTTI, €Ki KOMIIOHEHTTI
JKOHE YII KOMITOHEHTTI (€Ki KeJliK Typl) Ooiblm OeJliHedl »KOHE IIPOIIECKe
KATbICAThIH (KOMITOHEHTTET1) MAalllMHAJIApAbIH aTbiIMeH aTayajbl. OChIHBI ecKepe
oTbIpbin, AKJK TeXHONTOTHUIIBIK KelleHAepiHiH CHIHBIIITaMachl jkacaiaFaH, o 1.4-
KeCTe/le KeNTIPiIreH.

1.4-xecme.
AKX TeXHONOrusIbIK KEMIEHAEPIHIH ChIHBIITaMAaChl

KOMHOHGHTTGp CaHbI
OolibIHIIIA TGXHOHOI‘I/I}IHBIK KCIICH aTTaphbIl

DKCKaBaToOPJIbI

Bynbnozepii

Ckpenepai
[M'unpomexanukagaHABIPBIIFaH
Jparaisl

Cy acTbuIbIK

bip koMIoOHeHTTI

DKCKaBaTOPIbI-TEMIPKOJIIbI
DKCKaBaTOPJIbI-aBTOMOOUIIB/T1
DKCKaBaTOPJIbI-KOHBEHepJIl
DKCKaBaTOPJIbI-KOHCOJIBJI1-TACHabI
DKCKaBaTOPJbI-YHIHAUTIK-KOIIPJIl

EKi KOMITOHEHTTI

DKCKaBaTOPJIbI-aBTOMOOUITB/T1-TEMIP>KOIAbI
DKCKaBaTOPJIbI-aBTOMOOUIIB/I1- KOHBEWEepi
DKCKaBaTOPJIbI-aBTOMOOUIIBT1-CKUIITI
DKCKaBaTOPJIbl- ABTOMOOUJIBI1-KJIETTI
DKCKaBaTOPJBI-OPTYPJIl TUIITI —ABTOMOOMIIBII

Y 11 KOMIIOHEHTTI

bip KOMIIOHEHTTI TEXHOJOTUSIIBIK KEIICHIEP/IEe Tay-KeH Ka3bIHIBICHIH KA3bII
aly KoHE TaceiMaygay Oip MallMHAMEH ICKE achIpbUIagbl. MpICabl, KyaTThl
apIIBIMAJIBIK MEXaHHMKAJIBIK KYPEKTep MEH JparjiaiHiap apiibiMa >KbIHBICTAp/IbI
KCH)KapZaH Kas3bIll aJiblll, K€H ajblHFaH KEHICTIKKE Teredi. bymbmoszepiep meH
CKpemepyiep Tay-Ke€H Ka3bIHABICHIH KEHXKapJaH Ka3blll ajlblll KaXKETTI Kepre
TackIMaIal b1, Jlparajibik )KoHe THapoOMeXaHuKaJIaHIbIPbUIFaH KEeIICHIep J¢ Tay-
KEH Ka3bIHIBICHIH KA3bIIl ajy KOHE TachIMaJJlay IPOIECTEPiH OIPIKTIpeIi.

Exi KOMIOHEHTTI TEXHOJOTHSUIBIK KEIICHIEPAE Tay-KeH Ka3bIHIBIChI O1p
MalllUHAMEH — OJKCKaBaTOpMEH (OipImIeMIIlTi, POTOPJbI, IIBIHKBIPJIBI) Ka3blIl
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aJbIHaIbI 1a 6acka MaluHaMeEH (SPTYPJIi KOIK TypJiepiMeH) TachIMalaHa Ibl.

Y1l KOMIIOHEHTTI TEXHOJOTHSIIBIK KEIICHIEP/E Tay-KeH Ka3bIHIBICH Oip
MalllMHaMeH (PKCKaBaTOPMEH) Ka3blll albIHAJbI, aj TachIMaljay KeJIKTIH €Ki
TypiMeH opbiHAanaasl. KemikTiH eKiHIIl TYpiH NaijgaidaHy YIIH THEYIII
OyHKepJsiep Hemece KaiiTa Tuey 0ekerrepl (KolMaap) KOJaaHbLIAJIbI.

Kapsepne 61p yakeITThl OipHenie TK sxyMmbIc icTelt anmaapl. Ka3bin anblHaTHIH
Tay-KeH Ka3bIHIBICHIHBIH TYpiHE OailIaHBICTBI OJap apuly >KOHE OHIIpY
»)ymbIicTapeiHbIH TK 6o0bin 6eminemi. (1.18, 1.19 cyperrep)

6] 6]

S
LTI\

OKT OYK

5 PK OTXK

DA OoK

1.18-cyper. [1afigansl Kazdamapapl TYTaC UTEPy KyHecl Ke31HaAer! apiry
YKYMBICTAPBIHBIH TEXHOJOTHUSIIBIK KeIISHAEPIHIH CYJI0amaphl

KomnoneHTTep1iH KypayuiblaapbiHa 0aiilaHbICThl TEXHOJOTUSIIBIK KEIIeH e
KYpbUIBIMBL opTypiii Oonansl. Kasy-tuey Kypayuibiiapel Oipaeit OonraH Kesze
KOJIIK KOMIOHEHTI opTypil O0iybl MyMKIH. AUIy XKOHE OHAIPY >KYMBICTAPBIHBIH
TEXHOJIOTHUSJIBIK KEIIeHAEP1 KoMip KEHOPBIHIApbIH Urepyae Oipaen 6oamMaiiabl, al
YKapTachl py1ajibl KEHOPBIHJAPBIH UTEPY/Ie OJapAbIH O1p-OipiHEH albIpMAIIbUIBIFBI
koK. Ouap opTypJii urepy >KyWelepiH KOJIJJaHFaH >Kardaijga Oipaeit O0omybl
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MYMKIH.

I Tymac ueepy ocytieci Ke3inOe Keneci MeXHONOSUANBIK KeuleHoep KeH
konoanvic mankan (1.18-cyper):

1.Anry >KyMBICTApBIHBIH 3KCKaBAaTOPJIbl TEXHOJOTHIIBIK Kemenaepi (1.18, q,
0-cyper);

2.Anry KYMBICTapbIHBIH 3KCKaBaTOPJIbI-KOHCOJIB1-TaCadbl TEXHOJIOTHUSIIBIK
kemenaepi (1.18, s-cyper);

3.Aury >KYMBICTApPBIHBIH 3KCKaBAaTOPIBI-YHIHAUTIK-KOIIPIl TEXHOJIOTHUSIIBIK
kemenaepi (1.18, e-cyper);

4.Aury  KYMBICTApbIHBIH ~ 3KCKaBaTOPJbI-KOHBEHEPII  TEXHOJOTHSUIBIK
kemennepi (1.18, o-cyper);

5.Aury  KYMBICTApPBIHBIH ~ DKCKaBaTOPJBI-TEMIPXKOJNIBl  TEXHOJOTHUSIIBIK
kemennepi (1.18, e-cyper);

6.Auly  KYMBICTapbIHBIH  SKCKaBaTOPJIbI-ABTOMOOUIIBAI ~ TEXHOJIOTHUSIIBIK
kemienaepi (1.18, oe-cyper);

7.Auly KYMBICTapbIHBIH 3KCKaBATOPJBI-OPTYPJl KOJIKTI TEXHOJOTHUSIIBIK
kemenaepi (1.18, 3-cyper);

8.KeH ’yMBICTapBbIHbIH JIparajblK TEXHOJIOTHSIIBIK KeIEeHAEPI;

9.KeHn IKyMBICTapblHBIH THUIPOMEXAHUKAJIAHIBIPBIIFAH  TEXHOJOTHUSIIBIK
KeIlleH 1epi;

10.KeH >KyMBICTapbIHBIH CKPENEpIl TEXHOJIOTUSIIBIK KEIIEHAEPI;

11.KeH KyMbICTapbIHBIH OYJIb03€PIIl TEXHOJIOTHUSIIBIK KEIIeH IEP];

12.KypbUibIC Tay >KbIHBICTAPbIH OHIIPY/I1H TEXHOJOTHSIIBIK KEIIeH IEPI.

Il. Tepeyoeme uecepy owcyiieci ke3inOe Keneci MEXHONO2USILIK KeueHOep
KOJIOAHbLIAObL.

1.Amy xoHe  OHAIpY  IKYMBICTAPBIHBIH  AKCKaBAaTOPJIBI-TEMIP>KOJIIbI
TeXHOJOTUSIILIK Kemenaepi (1.19, a-cyper);

2.Amy  KoHE OHIIPY JKYMBICTapbIHBIH  OKCKaBaTOPIBI-AaBTOMOOMIIBII
TEeXHOJOTUSIILIK Kemenaepi (1.19, 6-cyper);

3.Amy  KOHE  OHAIPY  JKYMBICTAPBIHBIH  DKCKaBaTOPJIBI-KOHBEHEpIIi
TeXHOJOTHUSUIBIK Kemenepi (1.19, s-cyper);

4. Aury SKoHE OHIIPY JKYMBICTAPBIHBIH OSKCKaBaTOPJBI-OPTYPJl  KOJIKTI
TEeXHOJOTUsIIBIK Kemenaepi (1.19, e-cyper);

5.Aury xoHe OHAIPY KYMBICTAPBIHBIH JKCKABATOPJIbI-ABTOMOOHUIIB1-CKUIITI
TEeXHOJOTUSIIBIK Kemenaepi (1.19, o-cyper);

6.Kypamasl urepy sxyienepl Ke3iHaer: TeXHoJorusibslk kemenaep (1.19, e-
Cyper).

DKCKaBaTOPJIbI-TEMIPKOJJIBI  JKOHE DKCKaBaTOPJIbI-AaBTOMOOWIIB1  KEIIEHICP
KE31H/€ IUKIbJI TEXHOJIOTHS 1CKE achIPbUIAJIbI, al 3KCKaBaTOPIIbI-aBTOMOOWIIbII-
KOHBEWEpJl KEUIeHAe — UUKIII-aFbIMAbl TEXHOJOTHS, POTOPJIBI HKCKABATOPJIbI-
KOHBEWeEpJIl, COHBIMEH KaTap KOHCOJIB/Il TaCMaJbl KOHE KOMIKTI-KOMipIi KeleHIep/e
- K€H KYMBICTApBbIHBIH aFbIMJIbl TEXHOJIOTHSICHI 1CKE aChIPBLIAIBI.

Kemip eHpmipyAiH aFbIMIbl TEXHOJOTHMACBIH ICKE AaChIpaTblH  OHIIPY
KYMBICTAPBIHBIH POTOPJIBI IKCKABATOPJIBI-KOHBEUEPIIl TEXHOIOTUSUIIBIK KetieHi TM/]
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enepiHiH imiHAe eH amram per KaszakcranHblH «boratelpp» KeHINIHIE iCKe
achIpbUIFaH. OHMIIPICTIK KyaThl (KBUIABIK OHIMAUIT 50 MJIH. T) MEH TEXHHKAJIBIK
JKaOIBIKTaTybl OOMBIHIIIA OYJI Tamallla epeKIle KEHIII KeJIeHIEKTe KeMIp OHIIpYIIi
KOCIITOPBIHHBIH YIITici OOJIBIT TAObUIAIBI.

OTX

OK DOK

1.19-cyper. INatfigans! Ka30amapapl TEPEHAETE UTEPY KYHeIepl Ke3iHaeri
apliy >K9HE OHIIPY KYMBICTAPBIHBIH TEXHOJIOTUSIIBIK KEIIEHACPIHIH cyj10anapsl

OHIIPY >KYMBICTAPBIHBIH POTOPJIBI AKCKABATOPJIBLI-KOHBEHEPII TEXHOJIOTHSITBIK
KEIIeH KeMip KaOaTTapbIHbIH Kejley arybl ke3iHnae Ekibacty3 OacceiiHiHiH
«BocTouHpli» KeHImHAEC THIMIAI KYMBIC ictenm xkatblp. Kemipmi kaswim aiy,
TachIMANIIAY, CallaChlH TYPAKTAHIBIPY JKOHE THUEY JKYMBICTapbIH KypambiHaa SRs(k)-
2000 poTOpiBI AKCKABATOP, KEHXKAPIIBIK JKOHE KEMepapaliblK KaWTa THETIIITeD,
carmachlH TYPaKTaHIIBIpAThIH THEY MAIlMHAJIAphl JKOHE KaiiTa They Oekerrepi Oap
KEIIIeH 1CKE achIPaJIbl.

by KeHimTe COHBIMEH KaTap apiry JKYMBICTApbIHBIH 3KCKaBaTOPJIbI-
aBTOMOOWJIb/I-KOHBEHEPJII TEXHOJOTHSUIBIK ~KEIIEH! EHTI3UINeH, MyH7a apIry
YKYMBICTApPbIHBIH IUKJIII-aFbIMIbI TEXHOJOTHSICH icke achipbutafbpl. AXK TK-iHiH
TYPaKThl KYMBICHl YCaThIN-KalTa THEY OEKeTTepl OpPTaK KEHIIITIH KanTajJJapbiHIa
OpHAJIACKaH €K1 HIKCKaBaTOPJIbI-ABTOMOOMIIB/II KEIIIEH apKbUIBI AKY3€Tre acabl.

Oupipy YKYMBICTAPBIHBIH AKCKABATOPJIbI-aBTOMOOUITBTI-KOHBEHEpIi

41



texnonorusuiblK kereri (K TK) «Anteiatay TKBK» AK  kapbeepinze icke ackas.
Kemennin kypambingarsl CJ615 ycaTy-KaiiTa THEy KOHIBIPFBICH KE€H Ka3bIHIBICHIH
KaObUIIar, OHbl KAKETTI JICHTeWre JeiH ycaTblll, OJJaH COH KEH Ka3bIHIBICHI
KOHBEHEpPMEH aIThIH OalbITy (DaOpHKaChIHA KETKIZLIC/I].

ConbIMeH KaTap HUKIAi-arbIMAbl TexHonorusiap Kazakcranma Akrorail xoHe
bosmaken ipi Mbic-monubaenai, Kamap TemipkeH1l KEHOPBIHAAPBIH alllbIK HTepy
»oOaapbliHAa KapacThIPbLUIFaH.

O30eK JKoHE YKpauH FajbIMAapbl MEH MaMaHJapbIHBIH «O30ekcTaHHbIH HoBoi
Tay-KeH METAUTYprUsUIblK KOMOMHATBHIHBIH Mypoeiatay kapeepinge KHK-270
KypTKenOey KoHBeiepn uukiai-arbiMabl TexHonorusicbiH (LJAT) xacay >koHe
naianany» >k00achl xo0anapbiH Oipereiil 00JIbIN Ta0bLIaIbI.

[HAT-xken xypambiga: Il — ycary-xaiita Tmey Oekeri; KHK-270 —
kyptkendey kouseiep; [ICK — tuey-koiimansik kemeH; ACMO/Y — monuTopur
YKOHE KeJIeN-AUCTIeTYEPIIK OacKapyIbIH aBTOMATTaH IbIPbUIFaH KYHeECI.

YcTi 5ka0bICKaK Tacmaibl KypTKenOey KOHBEHEep/IiH KacalfaH KOHCTPYKIIUSCHI
©31HIH JKYMBIC KaOJeTi MeH TYpakThl OHIMIUNIIH KepceTTi. On KeHal yaibl
KaobUinamn, 37 rpamyc OypsimmeH 270 M OMIKTIKKE JEWIH KOTepil, YCaKTaJlFaH
YKapTacThl Tay-KeH Ka3bIHABICBIH 3500 T/caraT eHIMIUTIKIICH TaCUTHIHBIH KOPCETTI.

Kyptkenbey koHBelep Tpaccachl Kaphep >KarFJaybIHbIH HETI3r1 OypbIIIbIMEH
KeMep OepMaiapbliHa MEPHEHIUKYJIISIP 00T OpHAJIaCKaH.

KHK-270 >xannak 6eniri

+555,0
oo

KHK-270 kypT Geniri

KHK-270 6apabaH oci

Twuey oci
1.20-cypet. Mypsbinjiay KapbepiHzeri
KHK-270 arpIMbI KOJITiHIH KEeCKiHi

+296,0 |
+285,0
—

’Koba aBropmapeiabiH mikipi OoibiHIla KHK-270 kemeni kapbep TepeHmiriH
950 m —re aeiiiH yIFaiTyFa MyMKIHIIK Oepesi.

Kazipri yakpITTa opraiia oHe ipi Kapbepiaepe IKCKaBATOPIIbI-OPTYPIl TUIITI —
aBTOMOOWJIB/II TEXHOJIOTHSUIBIK KEIIEHAEP KYMBIC ICTEeH/I1, 0JIap KeH KYMbICTAPbIHBIH
IUKJIJIl TEXHOJIOTHSICBIH 1CKE achIpajibl. 3epTTeyyiep KOPCETKEHIEH, oapIblH Oaceke
KaOJIETTLIIr Kapbepal TepeH Iri OoibIHINa aiiMakTapra OeJlin KOoJJIaHFaH/Ia apTajibl.
Mpicanbl, KbUIIBIK TachiMasgay kejemi 80 MIIH.T JAEWIHTT TepeH Kapbepliepie
(H=480 ™M) omapasl TepeHiri OoMbIHIIA €Ki altMakka OeyireH aypseic. buikriri 240 M
JKOFApFbl  aiiMakTa Imemilml cHUbIMABUIBIFBI  10-20 M°  oKckaBaTopimap MeH
xykketeprimriri 90-200 T aBroesiryciprimrepai, an Ouiktiri 240 M-Te aeiiHri
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TOMEHII aifiMaKkTa — [OMIll CHBIMABUIBIFBI  5-10 M° 5KckaBatopmap MeH
KYKKeTeprimriri 45-90 T aBToesiTyciprimrepAi KoJaaHFaH THIM/IL.

Kouinpik TackiManimay kesieMi 100 mutH.T KyblK aca TepeH (H=600 wm)
KapbepJiep/ie Kapbep KEHICTITH OMIKTIT OOMBIHIIA YIIT aiiMaKKa 0oy KakeT. buikTiri
240 M >KOFaprbl aiiMakTa Memill cUbIMABUIEEEl 20-32 M® oKkckaBaTopiap MeH
)ykketeprimriri 200-320 T aBroe3iTyciprimrepai, an ouikriri 240 M-re nedin opra
aliMakTa — memin cHbIMABUIBIFEL  10-15 M3 dKcKkaBaTOpnap MeH >KYKKOTEpIiIITiri
90-160 T aBToO®3ITYCIprimTepi, aim omikTiri 120 M-re neiiiH TOMEHT1 aiiMaKTa MeMiII
CUBIMIBUIBIFEI  5-10  M®  oKckaBaTopiaap MeH OKyKkeTeprimiri  45-90 T
aBTOO3ITYCIPTIiIITEPl KOJJaHFaH THIM/II.

CoHbpIMEH, MAKIIII KOHE ITUKIIi-aFbIMIbI TEXHOJIOTHSIIAPABI iICKE aChIpaThIH YIII
KOMITOHEHTTI TE€XHOJIOTHSUIBIK KEIICHICP/AIH IIbIH MOHIH/IE THIM/II €KEeHI aHBIKTAJIBII
OTBIP.

bakpinay cypakrapsi:

l.«ATIBIK KEH >KYMBICTAPBIHBIH TEXHOJOTHSIIBIK KEHICHAEp1» TYCIHITIH
aHBIKTAIl, CUIATTaHbI3.

2.AKXK TexXHOJIOTUSIBIK KeEHACPIHIH KYPBUIBIMBIH KEITIPIHI3.

3.AKX TexXHOJIOTUAIBIK KeIIEHIEPIHIH 3JIEMEHTTEPIH CUIIATTaHbI3.

4.AKK TexHOIOTHUSIIBIK KEIICH IEPIHIH CyJI0anapbIiH KEATIPiHI3.

S.Ilaiimanel  KazOamapabl  TyTac  Wrepy  OKyWenepl  Ke3lHAE — aplly
YKYMBICTAPBIHBIH TEXHOJIOTHUSIIBIK KEIICHIEPIHIH CYJI0aIapblH KEITIPiHI3.

6.ITaiinanel Kazbamapapl TEPEHAETE Wrepy >KyHenepl Ke3iHAEe apuly MKoHe
OHJIIPY KYMBICTAPBIHBIH TEXHOJOTUSIIBIK KEIEHAEPIHIH CYJI0aIapblH KENTIPIHI3.

7.“boraTeipp” KeHIIIIHAEC KaHAal TEXHOJIOTHSIIBIK KEIICH 1CKe acKaH?

8.“BocTouHBIN” KeHINIHIEC KaHTai TEXHOJOTHSUIBIK KEIICH Iep iCKe acKaH?

9.030ekcTannbIH «MypBIHTAY» KapbepiHie KaH/lall TEXHOJIOTHSUIBIK KelleH
1CKe acKaH?

1.2. Ay JKOHeE OHIIPY FKYMBICTAPbIH KelIeH /i
MeXaHNKAJIAHABIPY

1.2.1. Ka3pin ajbIHATBIH TAy KbIHBICTAPBIHBIH JKAJNbI (U3HUKAIBIK-
TEXHOJOTUSJIBIK CHIIATTAMAJIAPbI

AIIBIK K€H KYMBICTAPBIHBIH HET13T1 MPOILIECTEPIHIH TEXHOJIOTUSIIBIK MOHI Tay
KBIHBICBIHBIH arperaTThlK KYpPaMbIH jKOHE KEHICTIKTIK YKaFJalblH ©3repTy OOJIbII
TaObuTafpl. Tay KBIHBICTAPHI JKEKE TMPOIECTEpPre KE3EKIEeH HEeMeCe KEKe
nporiectep GU3MKAIBIK TYPFbIIaH Oip-OipiHIH KaiFackl OOJBIN >KaTKaH Ke3ae Oip
Mesriine Kipiceni. Mpicanbl, 0OC JKbIHBICTApIbl THEY, TachIMaNJay >XOHE KEH
albIHFAaH KEHICTIKKE KoWMayiay apIiry 5JKcKaBaTopjapbiIMeH Oip Me3ruiiae
xyprizinenai. KeH >KyMBbICTapbIHBIH OapiblK TEXHOJIOTHSJIBIK IPOIECTEPiHIe
OPBIHJATATHIH KO Tay KBIHBICTAPBIH MACCUBTEH IIIBIFAPHII Ty KE31HIET1, Oapabl
KOIMapy J>KOHE TachIMajjiay Ke31HJEerl KOpCeTEeTiH KeACprulepiHeH apThIK KYIII
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Koijany. Tay >KbIHBICTApPBIHBIH op KE3€HJE 9p KWl KOpCETEeTIH Keaepriiepl
Oipkartap dakTopyapra OaIaHBICTHI:

1. TexHONMOTHANBIK TPOIECTEPAl KYprizy Ke3iHJe Tay IKbIHBICTAPBI
OipiHIILTIK TaOUFU JKaFaaiaH (MacCUBTE) KacaH Ibl ©3repreH JKaF1aiiFa aybICabl:
XKapTacThbl KOHE KAPThUIAM >KapTACThl JKbIHBICTAP KA3bIll ally Ke3iHAe Oy3bUIFaH
KBIHBICTAP TOOBIHA, aJT THIFBI3 JKOHE KYMCAK >KbIHBICTAp — KOIICHITHIIFAH JKaFgaiira
aybICaIbl.

2.KacaHapl e3repTiTeH Tay >KbIHBIC >KaFrfailbl opOip TEXHOJOTHSIIBIK
npolecTeH KediH Oipaed OonMaiasl. Mpeicanbl, yHUTIMIErl KoHE YHIHII
OyHKepiHaeri Oy3bUIFaH XBIHBICTBIH OPTYPJl KECEKTUIIr KOHE OJapAbIH KOICY
JopexkeciHe cail opTypJii Keaepriaik kepcereni. COHBIH caljapblHAH Kapbepiik
XKOHE YHUIHAUIK KEeH)XKapjapAarbl OIPTUINTI 3KCKaBaTOPJIAPABIH TEXHUKAJIBIK
OHIMJIUTIKTEPT opTypai Oosanpl. Tay JKbIHBICTapblH KOMapy Ja OJap.blH
bu3MKaIbIK ~ KacuerTepiHe OalaHBICTBI  OPTYPJl  YCaThUTy  JOpEeKeciMeH
cUnaTTaNaIbl.

3. OpOip npoiiecc Tay KbIHBICTAPBIHBIH KOPCETUITCH OPTYPJIl CHIPTKBI KYIITIH
ocepiMeH cumnaTTanajbl. bip Kypamubl >KbIHBICTBIH KEAEPricl *oHE (DU3UKAIBIK
JKaraaibl opOip mporecte Oipen 6oIManIbI.

4. bip mporecte MexaHU3alUMsS KYPbUIBIMBI OPTYPJl TUOTEPl MallMHaAMEH
OpBIHJAJIFAaH KE3/I€ KOHE OJIapJblH KyaTTapbl 9pTypil OonFaH Ke3zne OepuireH
KBIHBICTBIH KOPCETETIH Keneprici e op Kanaid. COHIBIKTaH Ka3bIl ajJbIHATHIH Tay
KBIHBICTAp CHMAaTTaMaJapblH MPOLECTEP/ll MeXaHUKATAHABIPY KypajjaapblHaH
OeJieK IIBIFApBIN KapacThlpyFa OonaMaiibl. MpbIicayibl, KBIHBIC KEAEPTICiHIH
KOPCETKIIITepl MApOIIKaIbl JKOHE MHEBMOCOKKBUIBI OYpPFbIIAy Ke3AepiHIe, COJI
CUSIKTBI MEXKYPEKTEPMEH J>KOHE POTOPJIBl OKCKaBaTOpJIApMEH Kasblll  aily
Ke3Jepine oipaeit 6oamanb.

Tay  SKbIHBICTApBIHBIH  Tay-K€H  TEXHOJIOTHSUIBIK  CHUIaTTaMallapbiH
MpoLIeCTEePAl KYPrizy OapbIChIHIA MEXaHUKAJIAHIBIPY KYpalJAapblH >KOHE KYMBIC
OpPBIHIAPBIHBIH (KEHXKapiap, KOJIK KOMMYHHUKAIUSIaphl, T.0.) TEXHOJIOTUSIIBIK
napameTpJiepiH TaHaay apKbUIbl 6ackapyra 001ambl.

CoHbIMEH KaTap THUIMJ1I TEXHOJIOTHSIHBI Taly YIIIH Tay »KBIHBICTAPBIHBIH
KacHeTTepiH Oackapy Ke3lHJe TEXHUKAIBIK, YUBIMIACTHIPYIIBUIABIK >KOHE
HYKOHOMUKAJIBIK IIEKTECYJIEPIH €CKe ally KepeK. MpbIcalbl, Tay IKBIHBICTapbIH
KOMapFaHJa oOJapJIblH YycaTy JOpPEXKECIHIH JKorapbliaybl A3  IIBIFBIHBIHA
OaitmanbicThl. OHBIH ~ ©31HIIK  IMIBIFBIMBI  YHUIIM  mapamerpiepiMeH, A3
DHEPTHUACHIHBIH JKBIHBICTAP/bI YCaKTayFa J>KOHE IIallyFa KETeTIH MeJIepiMEeH
HIEKTEIE].

Kas3pim anplHATBIH Tay KBIHBICTAPBIH TachIMaJ[ay IIBIFBIHIAPHI HETi131HECH
Kapbep MapaMeTpiiepine, xep OeTIHIEr! )KoHe KapbepJeri KaObuiay *oHe KahTa
THEy OEKETTEepiHIH OpHajacyblHa OalJIaHBICTHI. TachIMangay IIBIFBIHAAPHI Tay
YKBIHBICTAPBIH Ka3bIll AJTybIH KaJIbl MbFbIHAAPBIHBIH 40-70% KypaWThIHABIKTaH
OapybIK aNABIHFBI XKOHE KEWIHT1 TEXHOJIOTUSUIBIK MPOLECTePl Kapbep KOJiriHiH
KaJIBINIThI )KYMBICBIH KAMTAMAaChI3 €TETIH/IeH MEXaHUKaJIaHAbIPYFa ThIPbICAIbI.

ATanFaH KaFgailapAbl €cKe aja OTBIPBII TEXHOJOTHSUIBIK IpOLECTepl
OpBIHAAYJAFbl ~ Tay O KBIHBICTAPBIHBIH KOPCETETIH KeAEepriiepiH KaMTUTHIH

44



XKanmpulaMa (pU3MKa-TEXHUKANBIK cUMarraMa peTiHae akaia. B.B.PxeBckwuii
KBIHBICTApAbl Ka3bIl Ay KHUBIHIBIFBIHBIH CAJBICTBIPMAIIBI KOPCETKINm 17,
YCBIHFaH. [7,, KOPCETKIIIl KbIHBICTHIH TaOUFH KaFaalblH (MAaCCUBTE) CUIIATTANIbI
’KOHE COHBIMEH KaTap KasblIll allyFa JalbIHAAY, Ka3blll ally )KOHE THEY IPOLECTepiH
OpBbIHIaFaHHAH KEWIHT1 KBIHBICTHIH (PU3UKA-TEXHOJIOTHUSIIBIK CHIIaTTaMaIapbIHBIH
e3repyiH eckepei.

ATanFraH alFpIIIAPTTapAbl €cKepreHae I1., mamamMeH Keneci gopmyliamMeH
aHBIKTAJIA/IbI:

I =%(U6+H6+Ha), (1.2)

MyHAa I1;, I1, %oHe [1, — COMKECIHIIE Tay >KbIHBICTApbIH OYypFbUIdy, KONapy

YKOHE Ka3blIl aly Ke31HJer1 KUBIHJBIK KOPCETKIIITEPI.
I, II, k0He [I, KOpCETKIIITEPl >KbIHBICTAPJBIH OYpFbLIAY, KOMapy KoHE

Ka3bIIl &)1y KaTCTOPHAIapbIMCH CHUIIATTAJIadbI.

Hmp 1IaMachlHa COMKEC Tay JKbIHBICTAPBIH CaJIbICTBIPMAJIbl Ka3bIIl a1y

KUBIHJIBIFBI OOMBIHITIA 5 KJTacKa JKOHE 25 Kareropusira OeHel:
| xmacc — oHall aJbIHATHIH Tay JXbIHBICTAPbI (Hmp :1+5); Ka3blll aJIyJblH

KUBIHJBIK KaTeropusiapsl 1, 2, 3, 4, 5;
Il kmacc — Ka3wpllm any KHUBIHIBIFBI OpTallla Tay >XBIHBICTAPHI (Hmp :6+10);

Kareropusuiapsi 6, 7, 8, 9, 10;
Il kmacc — KWBIH Kasblll aJbIHATBIH Tay >KbIHBICTApPHI (Hmp =11+15);

kareropusiapel 11, 12, 13, 14, 15;
IV kiacc —(Hmp =16+20); kareropusiiaps! 16, 17, 18, 19, 20;

V Kkmacc — eTe KWBbIH Kas3blll aJBbIHATBIH Tay JKBIHBICTapbI (Hmp =21+ 25);

Kareropusiiapel 21, 22, 23, 24, 25.

OpOip KIIacC KbIHBICTAPBIHBIH €PEKIICITIKTEPI:

| x7macc — KBIHBICTAP/IBI AJIJIBIH ajia JalbIHAAYChI3 Ka3bIl aly MYMKIH/IIT O6ap;

Ilxkmacc — xomapy >KyMBICTapbl Kypriz0ei-ak Kasblll ajly MYMKIHJIr Oap,
OlpaK Ka3yra alJblH ajla JMalbIHAAy >KYMBICTapbl MIHIETTI TYpAE XYpri3uienl,
MBICAJIBI KYPFaTy, MEXaHUKAJIBIK KOTICHITY, MACCHBTEH JIMHAMHUKAJIBIK 061y, T.0.;

Il kmacc — A3 cambICThIpMaibl a3 MOJIIEPIMEH alJbIH ajla Komapy KaKeT
(>xapbutysl OoitbiaIa [-11 KIacc KpIHBICTApHI);

IVxnacc — A3 kenm memiepiMeH Konapy KaxkeT (KapbLaybl Ooiibiamma [11-1V
KJIACC KBIHBICTAPbI);

V knacc — OYpFbUIaHYBI JKOHE KONApbLIybl ©T€ KUBbIH (OYypFbUIaHYBI >KOHE
’KapbUTybl OOMBIHINA V KJIACC KOHE KaTerOpHsIIaH ThIC KbIHBICTAP).

Kaspin anyra JalbIHIBIK JKOHE TachIMalfay TajanTapbiHa OallaHBICTBI Oip
TYPJl OKBIHBIC [1;; OPTYPJAl KOPCETKIIITEPIMEH CHIATTAIybl MYMKIH. II,
KOPCETKIIIIH KYpJAeal 3KOHOMHUKA-TEXHOJOTHSIIBIK €CEnTeyyep KoHE >KaOIbIKTap
KEIIICHIH TaHJayaa >KeKe TPOIEeCTep/Al OPBIHAAY MIBIFBIHIAPBIH CATBICTHIPMAIBI
Oaranay yIIiH maigaaaHabl.
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1.2.2. Ka3pin-Tey MalinHAJApbI sK9HE 0J1apP/AbIH )KYMbIC IapaMeTpJaepi

Kaspin-Tuey MamHagapbl eHIMIUIIT OOMBIHINA TEXHOJIOTHSIIBIK aFbIMIAFhl
Tay-KeH J>KOHE KOJIIK MallldHaJap >KUBIHTHIFBIHBIH 1IIIHAE HETI3r1 Kypamalibl
6ombin TadbuTaNbl. ONapIbIH OHIMIUIIT Tay KBIHBICTAPBIH Ka3bIl alyFa JaibIHIAY
carmachl MEH KOJIiK KbI3METIHIH aTKapbLIyblHA OalIaHbICTHI.

Pomopnvl sxckasamopaap — Y3IIKCI3 KAMBUIAANTBIH MalTUHATAPBIH 1IT1H/E
OHIMJILIITI €H *OFaphl 60k Tabbutans (14 MeiH.M%/carar. neitin). Onap skymcak
KBIHBICTAPbI, KECY/IIH MEHIIIKTI KYIIi *ofapbl 6onranaa (8,3-13,7 H/cm) — ThIFBI3
KBIHBICTAPABI JKOHE KOMIpPJI Kasblll aimyaa KoJgaHbuIaabl. JKYMBIC MPUHITUII
KeJleciJiel: poTop JOHFaJIarbIHBIH TIK JKOHE Ka3bIK Ka3bIKThIKTapAa aliHaTybl MEH
KBUDKYBI KE31HJIe OFaH OCKITIITCH MIOMIIITEp dKOHKAIAP bl KECIIT ajbIll OTHIPAIbI.

PoTopsbl 3KckaBaTopiap HEri3iHIE KOHBEHEpJiep MEH YHIHAICAIFbIITapMEH
Oipre )KyMBbIC 1CTEH/I].

PoTopsbl sKCcKaBaToOpiapAbIH HETI3r1 TEXHOJOTHsUIBIK mapamerpiepi (1.20-
CyperT): kecin ainy Ouikriri H,, Kecin ainy TepeHIiri 1y, €H Kol Kecill ajly paguychl
Rmax, €H a3 Kecil alty paguychl Rmin, )ke0€CiHiH CO3bUTY mamachl |, Tycipy paanychl
Rp, eH kem Tycipy OMIKTINT Hp max, €H a3 Tycipy OHIKTITT Hp min, POTOP
JIOHFaJIaFbIHBIH AuameTpi D.

[emimTepi 6ap poTOp AOHFANarbl, pOTOP JOHFAJIAFbIHBIH *KeOecl, COHBIMEH
KaTap Kapchl *KEOCHIH KOFapfbl O6JIleri, Ta0aHbl, MIBIHXBIPIbI KbUTIKbIMAJbI
MEXaHHU3M OHE KeMepjeri Tacmajbl KOHBeWepre TYCIpEeTiH KOHBeilep Hemece
TUEY OPHBIMEH KOCATBIH KOIIP POTOPJBI IKCKABATOPIBIH SJIEMEHTTEP1 OOJIbIMN
TaObLIAIBI.

1.20-cypert. PoTOp:abl SKCKaBaTOP IbIH MPUHLUINTIK KOHCTPYKTOPJIBIK CY10achl
1 — portop moHFanarel; 2 — poTop kebeci KadblIIay KOHBelepiMeH; 3 — kaOuHa; 4 — NMUJIOH;
5 — xoraprbl Oeliri; 6 — Tycipy kKoHBeiepi; 7 — OypbUTy MIaTPOpPMAaChI; 8 — KBIHKBIPIIBI TAOAHBI.

3amaHayi poTopibl dKCKaBaTopisap, Peceinen Oacka, Uexusna, [lonbinana,
repmanusga, AKII, )Kanonusina sxone 60acka ga MEMJICKETTEPIC THITOIIEMIEPiHE
ColiKec IBIFapbLIafbl. EH jKOFapbl oHIMALN JKcKaBaTop caraThiHa 20 MBIH M°
’KOHe TAyiirine 240 MbIH M® Tay-KeH >KBIHBICHIH OHIIpin mbrapansl. OHBIH Ka3bIIl
ayra ecentik keaepri kodddummenti 2,1 MIla-ra neliin xeteai, poTop auaMeTpi
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22 M, Oip MOMIIIiHIH CUBIMABUIBIFEL —6,34 M3, xkebe y3pHabIFbl 70 M XkKIHE T.0.

TeXHONMOTUANBIK CUMATTaphl OOWBIHIIA POTOPIBI PKCKAaBaTOpiap OblLiaiiiia
OomHeml:

1) KONCHITBUIFaH Ka3bIHJABLIAYAAFbl OHIMILIIT OOMBIHINA;, OHIMIUII Kol
emec MamuHanap (630 m*/carar. neiiin); oprama eHiMaiikTi (630-2500 m%/carar);
eHiMiIIT Kom (2500-5000 m%/carar) skoHe skoFrapsl eHIMALTIKTI (>5000 M3/carar)
MalIgHanap;

2) xecyaiH MEHNNKTI Kymmn Oo#biHma: Kanemthl (500-1100 H/cwm), xymm
xorapbl (1200-2100 H/cm) mammnanap;

3) KeHXkap bl Ka3bIll ary TOCLI OOMBIHINA: KOFaphIIaH )KOHE TOMEHHEH KOCIIT
aJlaThIH MalTMHAIaP;

4) 5kyMbIC KaOIBIFBIH KCHXKapFa Oepy Tocimi OOMBIHINA: JKBUIKBIMAIIBI )KOHE
XKBUDKBIMANTBHIH (MAalIMHAHBIH JKbUDKYBI apKbUIbI) ke0€ei1 MalIuHaiap;

S)Kypy KaOabIFbl OOMBIHINA: IIBIHXBIP TAOBIHIIBI, aJbIMIAFBIII-PENIbCTI,
PEIBCTI-IIBIHKBIPIBI KOHE PENBCIICH KYPETIH MallnHaiap.

En ynken poropisl skckaBatop — Tenova TAKRAF (TenoBa Takpad) SRs
8000 (RB 293). Ombi canmarel 14 200 T, on Toymikirime 240000 M3 6oc
JKBIHBICTAP/IbI Ka3bIIl allajibl, Y3BIHABIFEI — 220 M, OUIKTIT — 96 M, IIOMIIITEP CaHBI
20, MeMIII CUBIMIBLIBIFBI — 15 M.

DKCKaBaTOP/AbIH TYPY JIEHIEHIHEH TOMEH >KOHE KOFaphl KaTKaH Ka3bUIbII
aJbIHATHIH apakemepiep OMIKTIT AKCKaBaTOP/IbIH KOHCTPYKTOPJIBIK
MYMKIHIIKTEpPIMEH aHbIKTasaapl. Onap xebeneri KOHBEUEpAlH €H YJIKEH Kenley
OYpPBINIBIMEH HIEKTENIENl: JKOFAPBIIAH KOCIN ay Kesinge on 27 , TOMEHHEH KOcim
anmy kesinne — 18°. bynm Memmiepiep OHBIH TEXHUKAJIBIK CHUIAaTTaMalapbiHIA
KepceTuie/l. 3aMaHayi MIETEIIK POTOPJIbl SKCKaBATOPJIAP/IbIH €H KOIl KOFaphlIaH
Kecin aiy ouikTiri 53,5 M, TomeHHeH — 25 M. EH xorapbl kemep OMIKTIT Ke31HAer1
HKCKABaTOPJIbIH €H >KOFapbl OHIMJIUIITIHE SKCKaBATOP/Abl JKBUDKBITY YaKbIThIH
KBICKapTy €ceOiHEeH XeTyre 0oaibl.

Tay OKBIHBICTApBIH Ka3blll ajyFa apHaJIFaH Y3/IKCi3 KUMBUITAHTHIH
MaIllMHAJIAPIBIH Oacka O1p TYpl xenwemiwmi wwvlHicolpabl skckasamopiap. OHBIH
YKYMBIC Ka0JIbIFbI apKaH]IbI JKeOeIepMeH OCKITITeH OipTyTac HeMece MapHUPMEH
KOCBUIFaH pamMa Oojbin TaObuIaabl. JKyYMBIC KaOABIFBIHBIH JKYMBIC MPHHITUII
KeJeciJiel: KeMepJiH KOFapFbl allaHbIHIA J>KbUDKBIFAH Ke3le opOip Imeminr
JKOHKaHBbI Ka3bIll allyAblH apKachkiHIa Tojaabl. JKoraprel OapabaHabpl alHaAIFaH
Ke37le IIOMIITErl JKBIHBIC OyHKepre Tyceli, ajd OJlaH BaroHjapra HeMmece
KoHBeWepre Tueneni. KomnchIThulFaH >KBIHBICTAP/IbI Ka3bII-TUETEHE IIBIHKBIPIIBI
SKCKaBaTOPINIAP/bIH oHiMiIir carateina 1400-6030 M3 Gonanpl.

KermmemimTi HIBIHKBIPJIBI 3KCKaBaTOpJIap TOMCHHEH, JKOFApbIIaH HeMece
YKOFaphlJlaH >KOHE TOMEHHEH KecCil anarblH Oousbin mbiFapeuiagsl (1.21, 1.22-
CyperTep).

TemeHHEH KeciI aity 00C JKbIHBICTAp MEH Maiiansl Ka30anapabl Ka3bll anyaa
KoJ1aHbLIa1bl. JKoFaphllaH Kecll ay apiny >KyYMbICTapbIHIa TEMIPKOJ KeJIITIMEeH,
KOMIKTIK-YHIHIUTIK KemipiaepMeH Oipre KoinaHbUIagbl HeMece apily (3KOFapblIaH
KOCI aiy) KoHE OHIpY (TOMEHHEH KecCIl ajy) *KYMbICTapblHaa Olpael 1CTeUTIH
AKCKABaTOPJIAp KOHCTPYKIMSICHIH/IA KOJTaHBLIA IbI.
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1.21-cyper.Penbere sKYpETiH MIBIHKBIPIIBI SKCKABATOPABIH KOHCTPYKTOPJIBIK
cys10achl

KemnmemimTi MIBIHXBIPIABl 3KCKABATOPAAPbIH ~HErI3rl  TEXHOJOTHSIIBIK

napaMeTpiaepi — kecin amy TtepeHairi l,, xecim amy Owuikrtiri H, »*oHE TycCIpy
KOHCOiHIH Y3biHAbIFs | (1.21, 1.22-cypeTTe).
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1.22-cypet. IbrHkbIp TaOAHIBI IIBIHKBIPIIBI YKCKABATOPIBIH
KOHCTPYKTOPJIBIK CYJIOACHI

Kasbin anbiHaThiH KeMep OWiKTIri AKCKaBaTOp KOHCTPYKIIMSICHIMEH aHBIKTAJIa b,
OJ1 TeXHHMKAJIBIK CHUIIATTAMAChIHIA KOpCETUIeal. 3aMaHayil SKCKaBaTOPJIApIbIH KOCiI
ay TepeHairi Hemece Ouiktiri 12 merpaeH 33 merpre aeuiin Oapasapl. [llemimn
IIBIHKBIPBIHBIH KBUDKY JKBUIIAM/IBIFBI 9JIETTE TYPAKTHI OOJIAIbI.

KemmeMimmTi KyMbIC >KaOAbIFbI Jparajgapia jga Oap, ojap IIallbIPaHIbI
KEHOPBIHJAphIH urepyre apHairan (1.23-cyper). [para cy 6eTiHe KalKbII KYpim Cy
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ACTBIHJIAFbI KEHKaPbl Ka3bIIl aJla Ibl.

Y3IiKCi3 KUMBUITANTBIH Ka3y-THEY JKAOJBIKTApBIHBIH JKaHAa OYBIHBIH
dpesepiik MalMHaNap Kypanabsl. JKCKaBalusiiay MpoIeci poTOpJibl HEMece IIHEK
TUOTI KEH ayKbIMJbl JKYMBIC >KaOJBIFBIHBIH aifHATybIMEH J>KOHE MalllMHAHBIH
Y3IIKCI3 5Ka3bIKTHIKTa KO3FATybIMEH ICKE acajbl. JKCKaBallMsUIAHFAH Tay-KeH
Ka3bIHIBICHIH  KOJNIK  KypaJgapblHa THEY JKOHE TachiMaljay  Taclajbl
KoHBeHepiepmeHn xyprizineai (1.24-cyper). MyHaii MamvHazapAblH ©HIMIUIIT
KOIICBIFaH JKbIHBICTAPAKI oHaiprene caratbina 4000 M3 neiiin xeresi.

1.23-cypet. Cy acThIHAAFBI KEHKap/Ibl KOMIIIOMIIITI JparaMeH Ka3blil aly

KapacTelppliblll  OTBIpFAH MalllMHAJAp KJIAChIHA 2UOPOMOHUMOPAAD JA
xatanbl. JKyMcak Tay >KbIHBICTAPBIH THIPOMOHUTOPIAPMEH KAa3bIIl ally OJIap.Ibl CY
arbIHBIMEH Oy3yFa HEr13/1eJIreH.

.

3 5 1 2

1.24-cypet. @pe3epiiik IKCKABATOP KYMbBICHIHBIH TPUHIIUITIK

KOHCTPYKTOPJIBIK CYJIOACHI:
1 — 5KyMBIC Ka0IBIFBI; 2 XKoHE 3 — COMKECIHIIE aJIBIHFbI )KOHE apTKbI KYPY IIaHAFbI,
4 — OYpBIIBII TYCIPETiH KOHCOJIi; 5 — MallliHa pamachl.

Kemxapapl Kapma-kapchl koHe Oip OarbiTTa OY3bIN IIAI0 apKbUIbI Ka3blIl
amyra Oomaner  (1.25-cyper). Kapama-kapcel Oy3bim  1mIar0  Ke3iHIe Tay
KBIHBICTAPBIHBIH HET13T1 OOJITiHIH ONBIPBUTYHI YIIIH KEMEpiH TOMEHT1 OeiriHae
YHTiMe >kacaiiipl. By3bpUTFaH KBIHBICTAp CyFa KaHBIFaJbl KoHE 3yMI(Ka ©3IrHEH
araJipl, OJJaH KYMCOPFBIIITAPMEH KYOBIp apKbUIbl TUAPOYHIH/IITE TaChIMaJIJaHa Ibl.
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Jpaenarin  1MKNAl KUMBUIIAWTBIH Ka3y-THEY MallMHAchiHA >kataael. On
KYMCaK KOHE CyChIMAJIbI )KBIHBICTAp/Ibl Ka3bIIl aly1a KOJAaHbLIA b, ajl )KapThUIAl
KapTac JKbIHBICTApbl Ka3blll ally YIUIH OJapAbl alfblH ajla KOHapbIl KOIICHITY
kepek. [parmaiiHmapael ¢y  0ackaH =~ JEHTEMKUEKTEpIl JKOHE  KypAell
TMIICOMETPUAIIBI KaOaTTap bl Ka3blll ally Ke31H1€ KOJIIaHabl.

1.25-cyper. Tay KBIHBICTAPBIH THIPOMOHUTOPJIADMEH Ka3bIll  ATYJbIH

TEXHOJIOTUSIIBIK CyJI0aIaphl:
a — Kapchl 0arbITTa 11ak0; 6 — MACCUBTI aJIJIbIH ajla CyMEH KaHBIKTBIPBII, KapChl OarbITTa
11a10; ¢ — OaFBITTAC MIAI0; 2 )KOHE O — KapChl OaFrbITTa JKOHE OAFBITTAC €Ki THIPOMOHUTOPMEH
m1ao; 1 — ruApoMoHUTOD; 2 — 3yMIIP; 3 — KYMCOPFBILI; h — kemep OUIKTIri

JparmaitaaapabIiH, HeT13r TEXHOJIOTHSUIBIK, ITapaMeTpIIepi: IIOMII CHBIMIBLIBIFHI,
OJIIIEM/IEPi, MAccachl, TOMBIPAKKA TYCETIH KBICHIMBI, JKYpe aJaThlH EHICTIT1 YKOHE
KYMBIC TIapameTpiiepi, sFHu Kecinm aimy Owiktirit Hy sxone Tepenmiri l,, kecim amy
pamuychl Ry: mMIOMIITH JTaKThIPFaHAAFbl €H YIIKEH PafuyChl Ry max, TYPY JCHreHiHACT
paguycsl Ruy, Tycipy pamuycel Ry, Tycipy Oumiktiri H, 'koHe kaOuWHACBhIHBIH OypbLIY
pamauychl Rk (1.26-cyper).

VYpanmaimn — KopropanusicChl — IparjalHAapblH KOl TYpiH  IIbIFapaibl:
IIBIHXKBIPJIBI IpariaiHaap S5 kiacka OesiHemi. OmapIblH MOMIIT CUBIMABLUIBIFBI
3,2-nen 8 Mm°-ka jeiiin, canMarsl 186 - 630 T, kyarel 250-1250 kBT, xebe
V3BIHIBIFBL 25-55 M. AfsIMaarbllll JapariaiiHaapAbliH 13 KIACHIHBIH —IIOMIII
cubIMABLIBIFBL 11-1eH 100 M3-ka neifin, canmarsl 840-10000 1, Kyats! 1250-14400
kBT, xe0e y3uIHABIFBI 75-125 M, Kas3pim amy TtepeHairi 38-60 M Oomaisbl.
Hlerennepne anpIMaarblll apariaiHaapasiH Bucyrus ¢upmacel mbirapaTseiH 7
knacel 6ap: W680-nen 8750D° —xa neitin (mweminn cubIMAbLIBIFEL 12-1eH 120 M-
Ka neitin, cammarbl 1043 - 5534 T sxoHe xeOeciHiH Y3bIHIBIFBI 58 - 110 ™),
Liebhere (E=18-30, 45-50, 55-90 M) sxoHe T.6.
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JparnaitHoapaplH TEXHUKAJIBIK CHIATTaMalaphl KEH ayKbIMJa ©3Trepe/l:
TOMEHHEH Ka3bIll ally TepeHiri 94,5 M-re AcHiH; MeMill CUBIMABLILIFEI 16-m1aH
126 m3-ka nieiiin; xebe y3bIHABIFE 58-1eH 131 M-Te JeiiH; eH YIIKeH KYKTeMeci
36-man 340 T-ra neitin; xkymbic canMarbl 1043-Ten 7620 T-Fa neiiH.

Mexanukanvix Kypexk munmi 3KcKasamopiap Kapbepieple KCHIHEH TaparaH
Ka3y-THCy MalgHajgapbel Oosbim  TaObwiafgel. OnapablH  KOHCTPYKTHBTIK
apTHIKIIBUIBIFBl  Y3IKCI3 KUMBUITAHTBIH Ka3y-THEY MalllMHAIapAbl KeIl TaOWFu
XKarJannapaa KojaaHyra MyMKIHIIK O0JIMaraH Ke3Jie ojlap *KYMBbIC icTel 6epei.
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1.26-cypeT. AQBIMIAFBIIT SKCKAaBaTOP — APArTafHHBIH KOHCTPYKTOPITBIK
cysi0achl

3amaHayil KapbepiiK SKCKaBaTOpJAp IIBIHXKBIP TaOaHAbl KOHE DIEKTPIIK
HEMece [U3eNbJll KYprisrimrepMeH skabnpikranrad. [llemimTi TYTKBIITHIH
KBUDKY KypajblHa OalJIaHBICTBI OJIap apKaH/Abl KOHE THUIPABIMKAIBIK OOJIBII
OemiHel.

ApkanObl 3KCcKaBamopObly KBIHBICTBI KOCII alybl >ebele OpHallacKaH
apBIHBI MEXaHHW3M KYIIIMEH JKoHE KeTeprimr JjeOeaKagaH IIbIFaThIH
apKaHJapbIHbIH KeMeriMeH icke acanbl. JKymbICc icTey KarJalblHAA Kecil aiy
TPAEKTOPUSICHI O1p KAJIBINTHI, OJ KEHXKapJIbIH TOMEHT1 OesirineH 6acranass! (1.27-
Cyper).

«Ypanmam» OK apkaHIbl KapbhepiliK HKCKaBaTOpJapiblH KeIl TypJiepiH
weirapaasl. Omap OKI-5A, OKI'-12, OKI-18, DKI-20A, 3KI-30. Onapasig
IeMill CUBIMIBLIBIFEI 4,6 - 42 M3 apaceiaga, canmarel 195-Ten 1250 T-ra neiiin,
Kyatsl 250-neH 1250 kBT-Ka nefiin 6apassbl.

«Wxopckuii  3aBogy OK  mbirapatein OKI-8U, OKI-12,5 xone T.0.
HKCKABATOPJIap apKAaHIbl apbIHIAbl MEXaHU3MMEH >KaOIbIKTaIFaH. TYTKBIIITHIH
anFa Kapal SKbUDKYBI JKOHE KaiiTa KalTybl aiiHaiMa ruaTdopManga OpHajJacKaH
apbIHAbI JIeOeAKAaHBIH apKaHIAApbIMEH J>KOHE TYTKBIII TEeH >KeOeHIH OJIOKTapbl
apKbLJIbI 1ICKE aChIPBLIA/IbI.
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ApuibIMaIIbIK (OBI'-35.65M:) DKCKaBaTOPJIapAbIH Kapbepiiik
HKCKaBaTopJjlapFa KaparaHJa »XYMbIC eJIIeMaepl YJIKEeH OoJiajbl, COHJbIKTaH
OJIap/IbIH JKCKaBaTOPBIH TYPY JCHIE€HIHEH >KOFapbl OpHAJIACKAH YHIHIre HEMece
KOIK KypajblHa THEYre MyMKiHmIIiri moa 6onaael. AKII-ma Bucyrus-Marion
(Brocaiipyc-MapuoH) GupMacsl IeMill CMBIMIBUIBIFEL 160 M3-re neifin xkereTiH

sKkckaBaTop 6360M MojemiH mIbIFapaIbl.
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1.27-cypet. MexaHUKaNbIK KYpPEeKTEPAIH KOHCTPYKTOPIBIK CYI0acChI

T'uopasnuxaneix 3Kckagamopiapoa TYTKBIITHIH XKE€OEMEH epeKIle KOCHUTYBI
KOHE TYTKbIII OachlHIArbl IIOMIIMTIH KOChIMIIA OYpbuUly MEXaHHU3IMMEH
XKaOJBIKTATYbl apKACBIHJA KBIHBICTBI KOCIN aly TPAaeKTOPHSICHI SPTYpil OoJaibl
(1.28-cyper). Ocbiran OalIaHBICTBI IIOMIMITI KEHXapfa CHIri3y MOHE OHBI
TOJITBIPY YIIIIH KETETIH PHEPTUSHBI THIMJI1 )KyMcayFa MyMKIH/IIK TyaJIbl.

Tuopasnukanvly  sKckasamopnapovly  KYMBIC — KaOJBIFBIHBIH  OapJIbIK
JIEMEHTTEPIHJIE TOYEJCI3 THUAPABIUKANBIK SKYPTi3TilITI  JKETEK KOHE IIOMIII
TICTEpIHAE >KOFaphl KymTep Oonanel. Omap OapiblK KIMMATTHIK Karaaniiapnaa
kosinanbutazsl (-40-ten +40 rpamycka aeiin). OnapablH €H YJIKSH THAPaBIAKaIbIK
KbICBIMBI 36 MI1a, canmarsl 980 T-Fa neifi, meMimn cubIMIbUTBIFLI 50 M3-Ka neitin
Oapaner. Kappepik THAPABIMKAIBIK HAKCKaBATOPJAPABl JKACAWTHIH  AJIJIBIHFBI
Katapybl merenaik ¢gupmanap: Hitachi (Xurtaum), Komatsu, Bucyras-Terex;
(Orenstein & Koppel), Liebherr.

Hitachi kopropaiuscel Typa KYpeKTi MIBIHXBIP TaOaHIbI THAPABINKAIBIK
AKCKaBaTOpJApAbIH 6 KJIACBIH miblFapaabl. OmapabiH canmarsl 111T-man 800 T-Fa
JeifiH, meMill CUBIMABUIBIFEL 5,9-1an 40 M3-ka neiiin, KyaTsl 538-1en 2800 kBT-
Ka neiiin e3repemi. Kepi KypekTi 3kckaBaropiap 5 Kiacka OesiHesdl, oJlapibiH
canmarbl 109-man 518 T-Fa JeifiH, MMl CUBIMABUIBIFEI 6,5-TeH 29 M3-ka neifiH,
Kyatsl 538-7eH 1988 kBT-Ka neiiin xeTemi.

Biicyrus-Terex Mining (O&K) KOMITAHUSICHI TUPABIIAKAIIBIK
AKCKABATOPJIAPIbIH KOIl TYpiH mibiFapaasl. OHBIH 1IIIHIE Typa KYpeKmeH 7 Kiacc
Oap, oJmapIbIH JKCILTyaTalnusuIbIK canmarbl 89-man 980 T-ra meitin, KyaTsl — 380-
HeH 3280 kBT-Ka neifiH xoHe MeMIIl CHBIMIBLIBIFB 5-TeH 50 M°-Ka JIeiiiH KeTei.
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An  kepi KypekmneH 6 kmacc Oap, omapabiH canMarbkl 84,7-neH 480 T-ra meifiH,
Kyatbl 380-uHeH 1680 kBT1-ka aeiiH, al  IOMII CUBIMIBUIBIFGI 3,5-TeH 30 M-re
JIEH1H )KeTeml.
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1.28 -cypert. Kapbepiiik ruipaBIuKaiblK SKCKaBaTOPIAPIbIH

KOHCTPYKTOPJIBIK CYJI0AIaphl:
a — Typa KYpeK; 6 — Kepi Kypek.

Liebherr komnanusicsl canmarbl 80,8-672 T, meMilll CUBIMABLIBIFEL 4,4-34 M3
(Typa xypek) xoHe 33 m® (kepi Kypek), KyaTsl 360-2240 kBT GonaTeiH Typa KoHE
Kepl KYPEKTI IIBIHXBIPp TabaHIbl THUPABIMKAIBIK SKCKaBATOPJIApPAbIH 6
TUTIOJIIIEM/ICPIH IIBIFAPYAbl TOJBIFBIMEH HTEpPIeH.

Komatsu koMIaHHsChl KapbepIliK THAPABINKAIBIK YKCKaBaTOPJIAPABIH Keleci
JIMANO30HbIH KaMTUAbL. Onap by caiMarbl 71,6-710 T, meMill CUBIMABLIBIFH 4,5-
48 M3 (Typa xypeknen), 2,8-48 m® (kepi KypekmeH) xoHe KyaTel 338-3000 kBt
apaceiHma Oomampl. Ockl  cusakrel  Hitachi  gupmachiHBIH — rupaBIMKaIbIK
HKCKaBaTOpJaphl Typa KYPEKTI MalluHAIapAbH 6 KJIAachlH Kypauasl. OnapabiH
canmarbl 51,7-811 T, momim cupiMasuibEsl 1,90-40 M3, kepi xypekri 14 xnacran
TYpaThblH MAIIMHAIAPJLIH IMOMIII CUBIMABUIBIFEI  1,9-men 29 M>-Ka [neifiH,
KO3FaITKBIII KyaThl OotibraIa 260-Tan 2900 kB1-Ka netiin 6apanbl.

MexaHHUKaIbIK KYPEKTEPAiH HETI3Tl TEXHOJOTHSUIBIK mapamerpiepi (1.27,
1,28-cyperrep) Kencinei:

Kecin ally paauychl R, — 3KCKaBaTOpAbIH allHaJly OCIHEH IIOMIIITIH KECKIII
JKMET1HE JICHIHT1 jKa3bIK KAIIBIKTHIK;

€H YJKEH Kecil any paguycbl Ry g — TYTKBIIITHIH €H ajbICKa CO3bLIybIHA
COMKec Keel;

€H a3 KeclIl ally paanychl Ry ,in — IKCKaBaTOPbIH TYPY ACHI€HIH/IE IIBIHKBIP
TaOaHbIHA TYTKBIITHIH TapThUIybIHA COMKEC Kelel;

HKCKABaTOP/bIH TYpy ACHIeHIHJEr! Koclil ainy paguycel R, , — 3KCKaBaTOPJbIH
TYpPY ACHTCHIHJIET]1 €H YIKEH KOCIM ally pagnycChl;
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Kecin aimy OuikTiri H, — 3KCKaBaTOPJBIH TYPY ACHIEHIHEH MIOMIIITIH KECKIII
JKHET1HE JIEHIHTI TIK KAIIbIKTHIK;

€H YJIKEH Kocilm amy OWIKTITT H, ma — TYTKBIIITBIH KOCIM ady Ke3iHJErl eH
YKOFapbl KOTEpLTyiHE COUKEC Kelel;

Kecin aiay TepeHairi |, — ToMeHHEH Kecin aiay Ke31HJIeT1 9KCKaBaTOPAbIH TYPY
JIEHIeM1HEH MIOMIIITIH KECKIII KUETIHE JEHIHT1 KAIIBIKTHIK;

TYCipy paauychl R, — Tay-Ke€H Ka3bIHJBICBIH TYCIpY KE31H/AET1 3KCKaBaTOPAbIH
aifHaTy OCIHEH IMIOMIIITIH OpTaChIHA ICHIHT1 )Ka3bIK KAIIBIKTHIK;

€H YJIKEH TYCipy paauychl Ry max;

Tycipy OMIKTIrt H, — 3KCKaBaTOpAbIH TYpYy JCHTeHiHEH MIOMIIITIH AallbIK
TYO1HIH TOMEHTI1 KUET1HE JICUIHT1 KAIIbIKTHIK;

€H YJKEH TYCIpy OMIKTIIT Hp max — IIOMIIITIH TYCIpy KE3IHIETl €H >KOFaphbl
KOTEpUIylHE COMKEC KeJel.

A A I A

1.29-cypert. bip ocTi TapTKBIIINEH 031 )KYPETiH CKpemnep:
1 — TapTKpII, 2 — aNABIHFBI J)KaFbl; 3 — )KAINKBINT, 4 — meMinr; 5 — THapoXyle; 6 — apTKbI
Karbl; / — MHEBMOXYHe; 8 — TOHFasaK.

Ckpenepnep UMKl KAMBUITANTBIH >K€p KAa3FbIII-KOJIIK MallliHaJIapblHA
xatanpl. Omap *KyMmcak >KbIHBICTapAbl KaOaTTam Kasblll ajblll, olapAbl 3-6 KM
(e3miriHeH >Kyprimn AOHFanakThl ckpenepiep) Hemece 0,3-0,9 kM (IIBIHXBIPIIBI
TapTKBILITECH) KAIIBIKTHIKKA TachIMallan Koiimanayra apHairaH. COHIIBIKTaH oJiap
opJaitM Ko3raJipicTa O0IYbI KEPEK.

Ckpemnieprep kenecinei 6oybn OeiHe i :

-0ackapy TNl OOWBIHIIA — TUAPABIUKAIBIK >KOHE HIIEKTPOMEXaHUKAIIBIK
O0ackapyMeH (TUApaBIMKaIIbIK KEHIHEH TaparaH);

- arperarray Tocull OOWBIHIIA — €31 JKYPETiH >koHe Oacka MalluHa TapThIIl
KYPETIH,;

-TapTKBILL HEMECE JKYPY *KaOAbIFbl OOMBIHINIA — IIBIHXKBIPJIBI HEMECE 2 OCTI
JIOHFAJIaKThl TPAKTOpJjap TapTaTblH CKpemlepsep, HEMECEe TPaHCMUCCUS THIII
OOMBIHIIA MEXAaHUKAJBIK, THAPOMEXAHUKAIBIK >KOHE JJIEKTPJIK >KaOJIbIKTalIFaH
0oJIBII OOMIHET].

Ckpernep/iH KYMBIC KaOIBIFbl aJIBIHFBI KUETIH/E JKBIHBIC KAOAThIH KECETIH
nblarel 0ap memim Oonbin Tabbutaabl. CKpenepiH MbIaFkl TETIC, CaTbLIbI
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HEMece JKapThUTail JOHTeIeK MIITHAl, KeiIe ChiHAa TOpi3/IeC YIIKIp OOJIBIN KEe.
[Ilemimm Tay *KbIHBICTApbIHA TOJIFAH CAMbIH OFaH KeAEpri KymTep keOeiie Oepeni.
CoHBIKTaH TapKbIl KYIITI MaifanaHy YIIIH Kecy MPOIECIHIH asFbIHAA *KOHKA
KMMAacChIH a3aliTyFa Typa KeJe/i, OFaH IeMIIITIH KeCKIIl KUeT1 caThlIbl O0JIFaH 1a
)KeTyre 00Jasbl.

Caterpillar ¢upmacel ckpenepiaep/iiH €H Kol TYpiH IibiFapaabl, ogap 18
Kyacka GesiHesli, meMil cUbIMABLIBIFEL 8,4 M3-Tan 33,6 m°-ka neiiin, Kyatsl 135
kBt-Tan 338 kBt-ka aeitin keremi. Peceiine ckpemepiep YeOokcapbl koHE
YensiOMHCK KajanapblH/a HIbIFAPbLIA/IbL.
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1.30-cypert. llIpiHxKBIp TAOAHIBI KOTICHITKBIII OYIIbI03€EP:

1 — ureprim Opyc; 2 — Kaiiblpma; 3 — ruapopackoc; 4 — KalblpMaHbl KeTepy- Tycipy
THAPOIMIUHAPIEPi;S — 6a3aibiK TpakTop T-330; 6 — KONCHITKBIITHI THIpOOacKapy; 7 —
KOFAPFbI TAPTKBIIIL; 8 — KOICHITKBIILITHI KOTEPY- TYCIpY TMIPOLMINHAPIEP]; 9 — )KYMBICIIBI
tipek; 10 —Tic; 11 — Temenri TapTKbi; 12 — TOMEHT1 Tipek

bynvoozepnep mamblpaHabl KEHOPBIHAAPBIH WIrEpyAe ally >KoHE OHIIpY
JKYMBICTAPBIH/IA KOJJAHbUIAAbI. by arperar O0a3asblK IIBIHXBIPIB HEMECE
JIOHFAJIAaKThl TPAHCUNTEH (TapTKBIIITEH) dKOHE aclalibl OyIbA03epIIiK KaOIbIKTaH
Typanbl: (Kadbipma (0TBai), Oa3anblK MallMHaFa KaWbIPMaHbBI 1JIETIH KOHJBIPFHI,
KailblpMaHblH JkeTek kydenepi) (1.30-cyper). Keiibip KOHCTpyKUMsUIapbIHIA
KailblpMa Oip JKa3bIKThIKTAa  OypbuUiafbsl. KeHiHeH TaparaH Koparl MiIIIHI1
KallblpMaHbIH TOMEHT1 »arblHAa TMhIMIAK OekiTiared. KailbipMaHblH OEpIKTIriH
apTTBIPY YIIIH ON KAaTaWTKBIII KbIPJIAPMEH, all CyChIMAJbl JKBIHBICTapAa >KYMBIC
KacaraTaH Ke3/Ie — Y3aTKBIIITapMEH KaOIbIKTanaabl. THIFbI3 KBIHBICTAPAA )KYMBIC
JKacaraH Ke3[le oJapra KeOipek Kipy VIIIH ajdMaibl-CaaMalbl TICTEpPMEH
xabnpIKTanaael. bymbroseprnep MIBIHXKBIP TabaHIb HEMece MHEBMOJIOHFAJIaKThI
O6onmaapl. JKyprizyl SJEKTpiiK, AU3ETbAl, AU3ETb-DJICKTPIIK, MTHEBMATHKAIBIK
OOJIBITT KeJei.

TapTkpi Kyatsl OoiibiHIIa Oynba03epiaep Obutail Oemineni: xeHin (75 kBt-ka
nenin), oprama Kyattel (75-150 kBT), kyarTer (150-250 kBT) k0HE aca KyaTThl
(250 xBt-TaH aca).

bynvoozepnep coHbIMEH Karap HeEri3l JKYMbICTapja >Kayblll JKaTKaH
KBIHBICTAP/Ibl Ka3bIIl ally/a, YHIHAUIEpAE, KalTa alllblK KEHOPBIHIAAPHIH KallblHA
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KEJTIPY KOHE KOCHIMIIIA )KYMBICTAp/a Mai1aJaHbuIa b,

bipwomiwumi  muezciwumep  Kapbepiepie KasblI-TUEY, Ka3blll —THEII-
TachIMaiay >koHE KOCBIMIIA Ka0IbIK PETIHAC KOJIAHbBLIAbI.

Kaszpini-Tuey >kaOapIFbl peTiHAC oOJap aBTOMOOWJIb KOJITiH KOJIJaHAThIH
KapbepJiep/ie KeHIHEH TaparaH.

Kazipri yakpITTa KOHCTPYKIMSICHI KaparaibIM jKOHE IMaii/lajJJaHFaH Ke3/e o31H
YTBIMJIBI  KOpceTyiHe OalllaHbICThl  (PPOHTAIBAl MHEBMOJOHFATAKTHI  >KOHE
IIBIEKBIPp TabaHAbpl THerimTep KeHiHeH TaparaH (1.31-cypert). IBIHXBIPIBI
TUETIIITEp IIBIHKBIP TaOaHIBI apHAiBl TPAKTOPJIAp MEH TApKBIIITAp HETi31HAE
Kacajaapl, ajl TMTHEBMOJOHFAIAKThI THETIIITEp KO3FAJITKBIIIBI apTKbl >KaFbIHAA,
Oackapy MyJnbTi aIJbIHFBl JKarblHAAa OpHAJacKaH apHalbl ©31 KYpeTiH
ITHEBMOJIOHFAJIaKThl IIaccure HerizgenreH. Onap YIIbIHAA IIeMill OeKITUIreH
KbICKa Jke0elll ©3/IITHEH KYPrilll accu O0Jbin Ta0buIaAbl. JKbIHBICTaApAbl KOCII
aJTy YIIIH KYPri3eTiH MeXaHW3Mi TOKTaIl TYpFaH Ke31H/1e HEMeCE OHBIH KBICHIMIBIK
KYIITEYl YJIKEHreH Ke3lHJe THETIIITIH jke0eci TUIPaBIMKAIBIK KbICHIM dCEepIMEH
TeMeH Tycipuiesi. JKpIHbICTApAbl TYCIPY aJJABIHFBI, aPTKbI KoHE OYHIPIIK carlleH
OpBIHIAJIAIBI.
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1.31-cyper. bipmemimrti ppoHTaNbAI TUETIII:

1 — I'MII KOHIBIPFHICHL; 2 — KaOMHA KOHBIPFBICHI; 3 — paMa; 4 — KYIITIK KOHJIBIPFHI; 5 —
KapAaH bl OLTIK KOHABIPFBICH; 6 — TOHFaTaKTap KOHABIPFHICH, / — THEY >Ka0AbIFBIHBIH
runpoxyiieci; 8 — I'MII runpoxyiieci; 9 — pyabaik ruapoxyiie; 10 — 6ackapy; 11 —
anekTpoxkyie; 12 — kopadsr; 13 — Tuey xadapirsl; 14 — Texxerim ruapoxyiieci; 15 — )KbpUIBITY
KYOBIPJIAPBIHBIH KOHIBIPFBICHL; 16 — meminr

bipmemimti ¢ppoHTanbAl THETIIITEPAiH KeH ayKbiMbIH Caterpillar (1ubiHxkbIip
TaOaHbl TUETIINTEPAIH 3 KIaChlH, IOMIII CHMBIMABUILIFEL 1,6 M - 3,2 M3, KyaTsl
110 kBt —178 kBT); moHFanakThl TUETIIITEPIH 22 KJIAChIH, IIIOMIII CHBIM/IBLUTBIFBI
0,7 m® — 36,0 M3, kyars1 53 kBt —1176 xBT), Komatsu  (IIHEBMOJOHFaIaKTHI
Trerimrepain 23 knaceld, memimr  cubMabUIBIFBL 0,16 M3 — 20,0 M3, Kyatsl 15,5
kBT — 1165 kBrt), Hitachi (mHeBMOMOHFaIaKThl THETIIITEPAIH 12 KIaChIH, MIOMIII
cubIMABIBIFEL 1,5 M3 — 10,0 M3, kyater 96 — 360 kBr), Dressta, Liebherr, John
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Deer »xoHe 1.6. pupManap mbiFapaibl.

Caterpillar  ¢upMacbiHbIH THUJIPABIUKAIBIK >KaOJBIKTaphl THETIITEPIIH
KOKETTI KyaTbIH jKOHE 0acKapbUIybIH KamMTaMachl3 erefi. [ uapaBnukanbIk KyHeH1
KETUIIIPY HOTIXKECiHAE OacKapy TYTKAachlHA TYCETIH KbICBIM a3alTBUIFAH KOHE
MalIMHAHBIH TOKTAYChI3 )KYMBIC 1CTEY1 KAMTaMachl3 €TITEH.

TuerimTiH HEeri3ri apThIKIIBUIBIKTAPhl — OHBIH MOOMJIBILIITT MEH JKETET1HIH
aBTOHOM/JIBUTBIFBI, COHBIMEH KaTap KMl Ke3JI€CETIH KbICaH Karjaiiap/a KOJJaHy
MYMKiHAIT. Onap KEHOPHBIH UTepy KE3CHIHJIE JKOHE )KYMBIC 1CTEy Mep3iMi KbICKa
Kapbepiiep/ie oTe THIMII.

[IeMmimTi )KBIHBICKA Ka3bIK €HAIPY KE31HJE KOFaphl KbICKIM/IbI KYILITEp Maiaa
Ooonaapl. Oinap JKYMBIC JKaOABIFBIHBIH THIMA1 TPACKTOPHUSCHIHBIH OOJYbIHA,
TUETITEpAIH  OlpHeme  KeH)Kapjapra KbI3MET KepceTy  MYMKIHJITIHE,
OHIMJIUIITIHIH KeMep OWIKTITIHEH a3 TOyeNJUIriHE ocep eTedl. 3amaHayu
KapbeplmiK THEriIITep MIOMINI CUBIMABUIBIFBI  12M°-Ka JeHiHri  Kapbepiik
HKCKaBaTOpJapMeH YThIMABI Oocenekece ananpl. Onap xkykkereprimriri 90-170t
aBTOO3ITYCIPTIIITEPMEH OIpre KalbIIThI )KYMBIC 1CTEYT€ apHaJIFaH.

Kappepiik Tuerimrep JOHFaJaKThl IIOMIII CHBIMIBUIBIFEI 4,5-TeH 12m3-re
JieriiH OOJIBII MIBIFaAPhIIAIbI.

Kaszpin any >kyMbICTapblHIa THETIINTEp NalJallaHbUFaH  Ke3Je KEeHXKap
oumiktiri 8 - 15M Oonbim KaObuigaHaibl. JKBIHBICTBI KEHXKApJbIH Ke3 KeJreH
YKEPIHEH THeyre OO0JaThIHIBIKTaH OHBIH €Hl HIEKTEIMEN/I].

bakpuiay cypakrapsl:

1. Ka3pin aity xaOAbIKTapbIHBIH HETI3T1 TYPJIEPIH TEXHOJIOTHS TYPFbICHIHAH
Oarainay.

2. PoTopnbl 9KCcKaBaTOpIApABIH HETI3T TEXHOJOTHSJIBIK IMapaMeTpliepi.

3. IbImKBIpIBI  AKCKABAaTOPJAPABIH ~ KOJNAAHBUTY alMakTapbl, OJIapJbIH
apTHIKIIBUIBIKTAPBl MEH KEMIIIUTIKTEPI.

4, JlparnaiiHaapabIH HET13T1 TEXHOJIOTHSIIBIK TTapaMeTpepi.

5. MexaHUKaJIbIK KYPEKTEPIiH TEXHOJIOTUSIIBIK TapaMeTpepi.

6. JKbiHbICTapaBl  CKpernepsiepMeH, OyibJ03epiepMEH  JKOHE  IIOMIIITI
TUETIILITEPMEH Ka3blIIl aTyAbIH KOJJAaHbLTY allMarbl )KOHE KE3€KTirl.

1.23. Keuik Kypajagapbl KoHe  OJIAPAbIH  TEXHOJOTHSAJIBIK
cUNaTTaMaJIapbl

Kapbep XykTepiH TackIManiay YIIH ©HAIpicTe Oenrial OapiblK KeJiK
TYpJIepi KOJIIaHbLTA B,

Konsetiep roniei e€H TPOTPECCUBTI TachIMAJAAyIIbl  OOJIBIT TaOBLIAIBI.
XKymcak, ycaTbUIFaH KapTacThl KOHE >KapThUIail >KapTacThl >KBIHBICTAP/IbI
TachIMaJiiay YIIIH Tacmajbl KOHBeWepsiep KeHiHeH TaparaH. OmapIblH >KYMBIC
1CTey MPUHIMII Tay >KbIHBICTAPbIH KOHBEHEPIIK TacllaMeH TachbiMasaayFra 00Jasl,
aJl OJI TapTKBILII KOHJBIPFBIMEH KO3FalbICKa KenTipuaeai. Tacma >KbUDKY Ke31HJe
KOHBeHep pamachlHa OEKITUINEH POJIMKTI Tipekrepre cyieneni. JXymcak Ttay
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KBIHBICTAPBIH TachbIMajAay YLIIH JKbUDKBIMAWTBIH POJUKTI TIPETilN KaTaH
OCKITIITeH KOHBEHepIiep, al JKapTacThl JKOHE >KapThUIal KapTacThl KBIHBICTAP/IbI
TachIMaJIJIay VIIIH POJIMKTI TIpPErimTepl MUITIII acrajapra OeKITIIreH Hemece
apHaiibl apOallbIKTapFa CyHeHEeTIH KOHBeWepsep KOJAaHbLUIaIbI.

KounBeiiep TacmacblHa TYCETIH >KYKTEMEHI a3aiTy YIIH apkaH (apKaH.Ibl-
Tacrnasabl KOHBeWep), MIBIHKBIP JKoHE apOallblK (TOHFaJaKThI-TacHalbl KOHBEHEP)
TYPIHJIET1 KOCBhIMIIIA KYIUTIK Ka0JbIKTap KoJAaHblIaAbl. by skarmaiina Tacmna Tay-
KEH Ka3bIHJBICHIH OPHANIACTHIPY YILIIH FaHAa KOJIIAHBLIAIbI.

Konseiiep >Kypri3rii »oHe TapTKbII KOHABIPFBICH 0ap KeKe CeKuusiapaaH
(KOHIBIPFBI) Kypbutanel. KoHBeliepnik KOHIBIPFBIHBIH — Y3BIHJABIFBI  Tacma
OEpIKTIT1HE K9HE KOHBENEP/IIH KOHCTPYKTOPJIBbIK €pEKIIETIKTEpIHEe OallIaHbICTHI.

Tay-keH Ka3bIHABICBIH Oip KOHABIPFBIIAH €KIHILII KOHABIPFbIFa THEY OIpIHIII
KOH/JIBIPFBIHBIH KOHCOJI1 MEH €KIHIII KOHABIPFBIHBIH OYHKEP1 apKbUIbI KYPri3iiaeil.

KenkapnbplK KOHBelepiiep KeMep/AiH JKYMbIC ajlaHblHJa opHaiacanabl. Oinap
Tay-KeH Ka3bIHJBICBIH JKCKaBAaTOpJAH > KUHAKTAFbllll KOHBeilepre JeiiH
TackIMaiiay yiuiH apHairaH (1.32-cyper).

Kunakrarpiin — (OTKI3TINI) KOHBEHEpJep KaphepaiH JyMOIK OeJiriHiae
opHanacanbpl. Omap Tay-KeH Ka3blHIBICBIH Oilp Hemece OlpHelle KEeHKapJibIK
KOHBeHepIep/ieH KoTepMesepre TachiMallayFa apHaJIFaH.

3 2

%

[

AnnRRAAnANNNARARARRRANNN

m‘lmI|I|I|||||I|I|I|I|I|I|I|I|

1.32-cyper. Kapbepaeri KOHBeiepik KEIIeHHIH OpHaIacy CyJI0achI:

1 — poTopiiel 5KCKaBaTOpap; 2 — THeyII OyHKepep; 3 — KeHXKapJblK KOHBelep; 4 —
KOJIJICHEH KOHBeWep; 5 — KOHCOIBI YiHiHmicanFsITap; 6 — YHIHAUTIK KOHBeWpenep; 7 — Tycipy
apOamIbIKTapsl; 8 — KOHCOBA1 YHiHAICanFbIITapP; 9 — 0HAIpY dKcKaBaTophl; 10 — maiinassl
Ka30aHbI TACHIMAJIANTHIH KOJIIK KOMMYHHKAITUSCBIHBIH OCI

KeTteprim koHBeiepiep KapbepiH KYMBIC KYPri3iIMEHTIH HEMECe yaKbITIIa
KYMBIC JKYPTI3UIMEHTIH KaFnaylapbiHia (opXojaapia HeMece >KepacTbl Keyoey
Kaz0amapna) opHanacaigsl. Omap Tay-KeH Kas3bIHIABICBIH KapbhepIiH KYMBIC
aiiMarplHaH >kep OeTiHe KeTepyre apHairaH. Keteprimr KoHBeliep Tay-KeH

58



Ka3bIHBICHIH KHHAKTAFbIII KOHBEHEPACH KaJbINTHI )kaFaaiifa 18° OypelrneH, an
apHaiipl Jkarmaijga 50°-ka jgeiinri OyphIlINeH KaObUIAam aliblll, OHBI Kapbep
Karaybl OOMHIIA xKep OeTiHE TaChIMA A IbI.

Maructpansai koHBeHepiep kep OeriHzme opHanacaapl. Omap apribiMa
KBIHBICTAPBIH YHIHJLIEpre, al maiaansl Ka30aHel OaiibiTy (habpukachiHa HEMece
KoliManapra TachIMalijjayFa apHaJFaH XOHE OJIApJAbIH KOHCPYKIMSCHI TYPAaKThI
OoJaabl.

YiiHaunk KoHBeiepiaep yiHainepae opHanacaasl. JKyMbIC cumaThiHa Kapai
ojlap KEHXKapJblK KOHBeWepinepre ykcac. KonBelepriepaiH KOHCTPYKIHUSICHI
oJlap/ibl KaiTa THETIIITep MEH YHIHAICANFbIITAap Oap KelleHJepae KOJIAaHyIbl
KapacThIpaJibl.

bepik Tay SKbIHBICTapblH KEHXapJiapAaH TachiMajjay YVIIIH apHaJIFaH
KOHBeMepsep KEelIeHIHE eJIeK HeMece ycaTy KOHABIPFBICHI 0ap ©3IIriHeH KYPEeTiH
Oyukep kipeni. Omap KeHXaplaarbl Ka3y-THEY MallMHAJIapbIHAH Tay-KeH
Ka3bIH/IbUTAPBIH KAaObUI/IAIl, OHBI 1p1 KECEKTEp TYPIHJIE Tacmajibl KOHBEHepIepMeH
TachkIMasiayFa JaibIHIalIbI HEMECe OHbI KOHIUIMSIIBIK KYpaMFa JIeHiH KOChIMIIA
YCaKTau/Ibl.

JKapTacTsl KbIHBICTap/Ibl OIPIIEOMIIITI 3KCKaBAaTOPJIAPMEH Ka3blll aly KE31HJEe
KEH POTOPJIbI HEMECE KAKThl YCATKBIIITAPMEH, TOKKIIITEPMEH >KOHE KOHCOJIBIII
KOHBeMepJaepMeH KaOAbIKTaIFaH ©3ITHEH KYPETIH YCAaTKbIII arperar OyHKepiHe
Tycipuienl. ¥cakrajaraH KEH ©3/INHEH XYPETIH KailTa TUerimke >kul Oepiient,
OJIaH OJ1 JKbUDKBIMAJIbl KEHKAPJIBIK TacMaibl KOHBEHEpre Kein Tycel, dpi Kapan
YKUHAKTAYIIbl, MAarUCTPaJIb/l JKOHE KOTEPrilll KOHBEWepJep apKbUIbl jkep OeTiHe
HIBIFAPBLIA/IbI.

Kongetiepik kKeik )KyKaiHaIbIMbI KbIIbIHA 20-30 MJIH. TOHHA KOHE OJ[aH Ja
KOIT >KaybIll JKaTKaH »XYMCaK >KbIHBICTAphl KaJbIH Kapbepiiepie, al KomapbUIFaH
JKBIHBICTAP/Bl Ka3bIll ally Ke3iHjae — TepeHairi 150 MerpaeH apThiK Kapbepiepiae
Tay-KeH Ka3bIH/BICHIH TaChIMaJAay KAIIbIKTBIFBI 2,5-3 KM (OMJIBI-KBIPJIBI KEPIIEepIe
10+20 kM >koHE O/IaH JIa apTHIK) OOJIFaH Ke3/1e THIMII OOJaIbI.

KeHopHBIH wurepyaiH HaKThl >KaFJaiiapblHAa Tacmajibl KOHBeWepsepeH
Oacka Tacmaibl-apKaHABl KOHBeWepsnep KoanmaHbutanbl. COHBIMEH — Kartap
KYpTKeyiOey KOHBeWepsep ipi KECEKTi jKapTac KBIHBICTAPbI aJlJIbIH aja ycaTmaii-
aK TachIMaJilayFa MYMKIHIIK O€peTiH Tachaibl-apOaimibIKThl — KOHBeHepsep
KOJITAHBLITY/IBI.

Kybvipmen macvimanoay xeniei y3AiKci3 KAMBUIIAWTBIH KOJIIK TYpi OOJbIT
tabputanel. Kapbepnepnme on  cy arblHBIMEH TackiManaay pertinae Oenrim. Ex
TUIM1 KOJIIK Typl 00Jia OTBIPBIN, KIMMATTHIK >Karaauaap (Me3TruUIIIK )KYMBICTap),
TaChIMAJIIAHATHIH KBIHBIC KacHeTTepi (PKYMCAaK HeMece >KapThUlall ycaKTalFaH
JKapThUIal kKapTac Tay >KbIHBICTAPBI) kKoHE Cy KO3JAepiHiH O0JyblHa OalIaHBICTHI
KOIl IIeKTeyJIep KOMbLIaIbI.

Kapsepniepaeri ruipaBirKaiblK KoK KOHBEUEPJIIK KOJIK CHSKThI OlpiHFail
T'UIPABIMKAJIBIK KEIICH jKacail OTHIPHII, Ka3bll aly, TaChIMaNIay KoHe YiiHaicany
KYMBICTapbIH Y3/1KC13 aFbIHFa OIPIKTIpyre MYMKIHAIK Oepei.

['unpokenmik — OV )KYMCAaK HEMECE YCaKTaJlFaH >KapThUIald KapTacThl Tay
KBIHBICTAPBIH Cy KOCHIIT KYOBIPJAPMEH KYMCOPFBIII apKbUIbI JKacaiaaThlH
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KOCITaHBIH KPUTUKAIBIK KBUIAAMIBIFBI dCEPIMEH TackiManiay. byi mammsipanasi
KCHOPBIHJIAPBIH Hrepy Ke3iHAE€ KyMIapbl IIal0 KOHJBIPFhUIAPBIHA JKOHE O0C
KBIHBICTAP/Ibl YHIHJIIEpre, COHBIMEH KaTap >KYMCAK aplibiMa >KbIHBICTAPbI
yHiHIUIepre TachiMalnaay/ia KeHIHEH KOJIIaHbLIA IbI.

Tay-KeH Ka3bIH]IBICBIH TachIMasiay Ke31HJe ©3/IrHEeH aFaThlH HEeMece KYIITIK
THIPOKOITIK, KOII JKaFjaiia ojlap apaiac KoijaHbuiaabl. by xarnaiga manbuiran
3aT oyenl e3MiriHeH araThlH, COHAaH COH KYIITIK THAPOKOJIK KOJIIaHBLIAIbI.
KoibIpTiakThiy (MyJiblia) KOHCUCTEHIUACHI (KATThl 3aTThIH CYMBIKKA KAaTHACHI)
e3irineH araTeiH Kok ke3inae (1:20)-(1:30), xymrik keiik ke3inme - (1:6)-(1:8)
Kypaiapl. [ mapokeik KOHABIPFBICH PETIHIEC THAPOMOHUTOPIAP, KYMCOPFBIIITAP,
THAPORJIeBaTOPIAp, KYMIIBIFAPFRIINITAP JKOHE KOWBIPTHAK TACHUTBIH  KYOBIpJap
KOJITaHBLIA/IbI.

['MapOMOHUTOPIBIK KOHABIPFBI THAPOMOHHUTOP/IAH, THAPABIUKAIBIK COPFBIIAH,
COpFbIFa Cy >KIOepeTiH KyObIpiapjaH Typanbl. ['mapomonuTop OipHele OybIHHAaH
YKUHAKTANIAbl, OJapiAblH OipiHAe KYObIp >KOHE KOHYCTHI KOHJBIpMa OpPHATHLIFaH.
['MIpOMOHUTOP ApKBUIBI KacaJlaThlH Cy arbIHBIHBIH KbICBIMBI 0,90-2,00 MIla xep
KabaTbiH Oy3bIll, KOMBIPTIIAK >Kacam, OHBI ©3[IINHEH aFbI3blll  3yMIdKa
TaceiMaigaiiabl. OaH KOWBIPTIAK KYMCODPFBIII KOHABIPFBIMEH KYObIpFa Oepuies,
opl Kapail yHiHaire tacbiManaHaibl. Kemkapaarsl Cy arbIHBIHBIH KbUTIaMIbIFbl 10-
40 m/c. bepik &bIHbICTAPIBI OHAIPEP KE3IHIE ONap/bl AaJJIbIH ajla 3CKaBaTOPMEH,
OyJbI03epMEH HEMeCe OYPFBUIAY-aTThIPY JKYMBICTAPhI aPKBIIBI KOTICHITA/TBI.

KyMcoprei (3emiecoc) ObLiaiiina aiTKkanaa, opTajaH TenKim Ky 0ap Oip
caTblibl COprbill. OHBIH OTKI3y TETIr YJKEH KoHE I1KI OeTi To3yra Te3imji
MaTepHaJIMEH KanTalfaH. KYMINBIFApFRINTAp Tay J>KBIHBICTAPBIH CY aCThIHA
Ka3bIll ajbIl, OJapbl 9pi Kapail Ccy KymIiMeH TachiMaiaayaa Kojaanbuiagsl. Cy
O€TiHAE KaJKbII >KYPETIH KYMILUBIFAPFBIIITAPbIH COPFBIII KYOBIpBI KeOere
OpHATBLIA]IBI, COHBIMEH KaTap OJ1 KOTICHITKBIII KECKIIIMEH >Ka0IbIKTaIFaH.

['maposneBatop KbICBIMMEH Cy aWJalThlH KYOBIpJaH, KOHJBIPMAaJaH,
KamepagaH, Kenre KyOwlpaaH, aud@y3opnaaH, KbpUITaJaH, KOWBIPTIIAK TaCUTHIH
KyObIpzian Typaabl. KoHIbIpMagaH IIBIKKAH CYABIH VJIKEH KbUIJAMIIBIFBIHBIH
ocepiHeH KaMmepajia BakyyM naija 6onansl. CoraH O0ailslaHbICTBI KOMBIPTIIAK KETE
KYOBIp apKbLJIbI KaMepara KeJIil TYCell /e Cy KbICBIMBIMEH KYOBIp ay3bIHa Kl
nuhy30p apKpUTbI KOMBIPTIAK TACUTHIH KYOBIpFa Oepiie/i.

Ko#bIpTHakThlH TUIPO3JIEBATOPMEH KeTepury OwmikTiri 15-20 wm-re,
TachIMaJIJIay KAIIBIKTHIFBI )Ka3bIKThIKTa 150-200 M-Te xeTeni.

Apxanovl acnanwl d#con0ap HETI31IHEH TONorpadusIbIK JKaFaanaapsl Kypaeml
KapbepiiepZie KypamJbl KOJIIK JJIEMEHTI peTiHae KojaaHwsuiaabl. On maiigaibl
Ka30anappl KaiiTa THey OeKeTTepiHe JIeHiH TachiMalaay YIIiH KoJiJaHbuiaabl. Tay
KBIHBICTAPBIH KalTa THEy OEKeTTepiHeH OailbiTy (pabpukaiappiHa aBTOKOIIKIIEH
TachIMaJIaHaIbI.

ApKaHIIbI achaiabl SKOJMAAPIBIH KYMBIC 1CTEY TNPUHINI KeJIeCimen: >XYK
KaOBUIIAWTHIH asyigaMaaa TYPFaH BaroHETKajapra J03aTOpAaH Tay >KbIHBICTaphIH
TUEH1, oNapAbl KallTa THey OEKeTiHE KeTKi3y, KaObuigay OyHKepiHe Tycipiienl
(1.33-cyper). Tuey xoHe Tycipy mpoIleci, COHBIMEH KaTtap OYKiJl KOHIBIPFHIHBIH
KYMBIC PEKUMI aBTOMATTAHIBIPbUIFaH. APKaHAbI ’KOJ TipeKTepiHiH OuikTiri (15-
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100 M) >xoHE omapablH apakambIKTBIFRl (=500M) xep OemepiHe OaiTaHBICTHI
Oonanel. YJIKEH eHicTikTepMmeH (45°-ka JeiiH) TackIMaijay MYMKIHAITT >KOFaphbl
KOHE OFaH >Kep OelepiHiH ocepi ImamMaibl OOJIFaHABIKTaH apKaHAbl aclajbl XKOJI
Tay-KeH Ka3bIHJIBICBIH KbICKA JKOJIMEH TachIMallfiay/1a ©Te THUIM/I1 KOJIIK.

Temiporcon xoniei Ke€3 KEIINEH KIMMATTBIK JKarjaiyiapia KoJJaHyFa 30p
MYMKIHIIUTI ~ OOJIFaHIBIKTAaH, (DU3UKA-MEXaHUKAJIBIK KAaCHETTepl opTypil Tay
JKBIHBICTApPhIH TachIMajyiayFa Ociiml OOJIFaHIBIKTAaH, KOFapbl  OHIMILIK TIeH
naiaimanyaarel THIMJIUTITH KepceTyre OaiylaHBICThI Kapbepiiep/ie KeH TaparaH.

e
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1.33-cypet. ApKaH[bI acmaibl K01 CYJI0achl:
1 >xoHe 6 — KabbuIIay JKOHE TYCipy OyHKepiiepi; 2 — TApTKBILI apKaH;3 — Heri3ri apKaH; 4 —
TIpEK; O JoHE / — TapTy CTaHLHUSIAPHI.

OHBIH HETI3T1 CUMAaTTaMachl >KYKalWHaJIbIMbI, SIFHU O1p YaKbIT IIaMachliHJa
TachbIMaJIIaHaTBIH TOHHAMEH HeMece Ky0 MEeTpMEH OJIIISHTEeH JKYK (00C KbIHBICTAp
YKOHE TMaiaibl Ka3z0a) Kejemi.

TeMmipXON ~ KONITHIH ~ JKYMBIC  MPUHLMII  apuibiMa  KbIHBICTAPAbI
TyMIIKapiapaa, naigansel KazOajmapiabl KeH)KapJaH TOHIOJNJapFa THEM, TYCipy
OpHBIHA JICWIH DJJIGKTOPBO3JAapMEH HEMece TeIJIOBO3apMEH TachiMasaayaa
oomanel. Iloe3marel Barongap canbl (GKaimmbl 1MOE37) JIOKOMOTHB CHITATTaMachIHa,
anry Kaz0anmapbIHIaFrbl )KOJAAP/IBIH KaFnalbiHa OalmaHbeICThl ecentenesni. Kypaeni
OPKOJIIAPIAaFbI JKOJIIAPABIH eHICTIT 2,5-3,5% (40-50%0) apanbireiHaa 00asI.

KyMmbIC neHre)ueKkTepiHaeri KOMAapablH KUCHIK YYacKeNIepiHiH eH Kilr
paauychl 80-100M kypaiiasl. Temipxon kenirin Koiagany teperairi 300-350 m-nen
acmai/ipl, ajm TepeH MACHreiKHEeKTepJl TYHHEIbACPMEH aIly Ke3iHae Oy
kepcetkim 350-450 M-Te neiiin xeTe anaibl.

KblmxbpIiManbel KYpaMHBIH TEXHUKAIBIK CUITaTTaMajiapblHa KeJleci MoJIiMeTTep
Kipe/Ii:BarOHHBIH >KYKKOTEPTIIITIIT — TachIMayllay Ke31HJErl >KYKTIH €H YJKEH
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canMarbl. OHBIH CUBIMIIBUTBIFBI Kaphep/le TaChIMaIaHAThIH KBIHBICTAPIBIH €H a3
KOJIEMJIK CaJIMarbIMEH aHbIKTaIabl;

BaroHHBIH CaJIMarbl — BarOHHBIH 63 CAJIMaFbl;

BaroH OChTEPIHIH CaHbI, OJ1 OCbKE TYCETIH KbICHIM/Ibl CUTIATTANIbL;

OCBhKE TYCETIH KbICBIMHBIH amaTKa >KeTKi30eHTiH eH yJkeH mamackl 280-300
kH Kypaipi;

maHakK ~ Kod(ppuiumeHTi —  BaroH  IIaHafbl  CAJIMarblHBIH  OHBIH
KYKKOTEPTriITITiHE KATHACHI.

Kapbepnepae 7TOKOMOTHBTEp pETiHAE HETI3IHEH JJIEKTPOBO3IAPIBI KOHE
KeiOip »karaaiiap/ia TEI0BO3Aap bl KOJIAaHAIbI.

DJIeKTPOBO3JapAbIH HETI3r1 CHUIAaTTaMachl 1IiHICY canMmarbl (OyJ1 JKeTek
OChTEPIHE KATBICTHI CaIMaK) OOJIbIN TaObLIAbI.

JIOKOMOTHUBTEp/IIH CcajdMarblH KOOCWUTy, SFHHM TIOE3IBIH JKaJIbl CaJMaFbIH
KOOEHTy MakcaTblHJa Kapbepiep YIIIH apHaibl AJIEKTPOBO3/Iap MEeH Oip HeMece
€Ki MOTOPJIBI JTyMIKapiapJaH TYpPaTbIH TapTKBIII arperarrap xacairad. Omap
oe3]] KypaMmblHa Kipe/l.

DNeKTpoBO3 TOKKAOBUIAFBINI apKbUIbl (MaHTorpad) OaiyaHbic TOpaObIHAH
(Tposuten) PHeprus anajbl.

Kapbepriepae TerioBO3IbIK TapTKBIII PETIHAE OHIIPICTIK TEIIOBO3Aap/Ibl
KOJIIaHA]TbI.

TeMIpKON KeJNIrHIH OHIMIUIT Kapbep >KOJJIApbIHBIH OTKI3y KaOJeTiHe
OailJIaHBICTBI, 01 OEPUITeH yaKbIT HIaMaChIH/Ia €H ayblp *O0J1 O6IMIIECIHEH OTETIH
MOe3/1ap/IbIH €H KOIl CaHbIH OUIipel.

XKonm keckiHiHIH,  TaOaHBIHBIH KYPACNUII'IHE HEMece ayblp >KOJJIbIH
Y3bIHBIFbIHA OAlJIaHBICTBI TOE3/IbIH KYPIN OTYIHE KON YaKbITThl KOKET €TETIH KOJ
OeimItect HIEKTENreH oTkesn Jen arananpl. Kenm karmaimapna Kypaeni

OP>KOJIAAPIAFHI YKOJI/IAp MIEKTENITeH OTKEN OOJIBIN Ta0bLIa b

[lexTenren oTKENMIH OTKI3y KaOJeTi ©TKEJIET! XOJIJap CaHbIHA, OTKEIIeH
MOE3Jap/IbIH,  KYPINl OTy YaKbIThIHA JKOHE JKEKe OCEKeTTep apachIHAArbl KapbiM
KaTHAC TypiHe OaiIlaHBICTBI OOJIAIBI.

Temipkon KeiriH opi Kapad >KEeTUIIIpy OarbITTaphl JIOKOMOTHUBTEPIiH
KyaThIH, TO€3]l CaJIMaFblH, JyMIKapJapblH >XYKKOTEPTIIITITIH apTThIPy MKOHE
MOE3/IbIH KAJBINTHI KOJIeSIIa KYPY KbUIIAMIBIFBIH, COHBIMEH KaTap Kapbepiepie
EpEeKIIe KeH KoJesapra Koy Ke3iH e /e TTOC3/IbIH KYPY KbUIIaMIBIFbIH apTTHIPY
0ol TaObuTaAbl. Tay-KeH Ka3bIHIBICHIH TEMIp>KOJ KOJITIMEH TachIMasiayiblH
yiAKeH Oip pe3epBl OKOMAAPAbIH JaMy CcyiIOajmapblH  KETUIAIPY, JKEKe
JKYKaFbIHJIAPBIH JKOHE IT0€3MapbIH aFbIMIBl KO3FAIBICHIH IMaiagany OOoJIbII
TaObLTAAbL.

TeMiprKo1 KeJliri Heri31HEeH Tay-KeH Ka3bIHABICHl OOMBIHINA OHIIPICTIK KyaThl
opTaia >xoHe yikeH (kpuibiHa 10-100 mMiH. T ’k9HE ojaH na ker), Teperairi 400-
500 m-re nmeiiH, TachIMaligay KallbIKTHIFBI Kapbep ajlaHbIHBIH 2-3 KM-J€H acaThlH
Kapbepiep/ie Kojaanranaa TuiMal. OHbl KOJNJaHy YIIIH KeMepJepAEri >KYMbIC
meOiHiH co3bUIbIMbI (400+500 M-meH keM Oonmay Kepek), KHCBIK ydacKelepiH
panuycel (keH kojesap yurH 120-150 m-aeH KeM eMec) YJIKEH, KOJIapbIH
eHicTiri oHma yikeH (25-30%-ra neiiiH, cupek 40-55%) 6omMaybl Kepek.
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Aemomobuny  Koniei  aBTOHOMIBUIBIFbIHA,  MOOWJIBIUNITIHE,  KYpAell
TonorpadusIblK, TEOJOTHSIBIK KOHE KIMMATTBIK >KaFjailiapaa >KYMBICHIHBIH
YKOFaphl TUIMIUIITIHE OaiJIaHBICThl KEHOPBIHJAPBIH allIbIK UTepyJie KeH KOJIaHbIC
TarkKaH.

ABTOMOOWJIb KOJIINH KOJIJaHy THIM/I OOJIBINT TaObLUIATBIH OOBEKTIIEp -
OHIMILTITI a3 JKOHE opTallla Kapbepiep, 1ipl KapbepiepiiH TePEH JICHI eHKUEKTEePI.
CoHfbl  JKaFnaiijla o1 KOHBEHMEpJK, TEMIPKOJ  KOJIKTepIMEH HeMmece
KeTepMenepMeH Oipre Oip camTa KojgaHbUIaAbl. Ipi Kapbepriepae OHIIPICTIK
KyaThlH Wrepy Ke3eHIHIe, JKOFapfbl JICHICIDKHEKTepAl KapKbIHABI — alry
MaKCaThIH/Ia aBTOMOOWIIb KOJIITIHE JKETETIH EMIKAHIal KOIIK JKOK.

ABroxonnapabiy eHicTirt 4-5° (80-100%o) Kypaiasl, xoimapaa Oypbuly
paamychl — 40-50 M, enaipiny Tepermuiri ogerte 200-300 M-AeH acmai b

Kapsepnepneri  aBTOMOOWJIb  KOJIrlT  TEMIPKOJI  KOJIrl  CHSKTHI
KYKalHaJIbIMBIMEH, SIFHU O€pIITeH YaKbhIT MEpP3IMIHJIE TachIMaJJaHAThIH >KYK
KeJieMiMeH (TOHHA) CUTIaTTala/bl.

Kazipri yakpiTTa Kapbepiepjeri aBTokenmk Kypannapsl benopyccus, AKI,
Kanonusa, Ileeruss xoHe  @Dpanuusa  QupmanapbiHIa  HIBIFAPBUIATHIH
KYKKeTeprimTiri 27 ToHHagaH 360 ToOHHara JAEWiH JKETETIH aBTOO3ITYCIPrilliTepMEH
KaMTbUFaH. ABTO3ITYCIPriluTep Tyclpy Ke3iH/Ae IIaHaKThl apTKa KUCAUTy YIIiH
TUPOKOTEPrIITEPMEH ka0 IpIKTaFan. Onap/piH OypeiTy pamuycel 8,3 - 14 M, xKypy
KeUaaMIbrbl 60 kM/caraT. JKykkeTeprimriri 45 TOHHaFa JISHIHT1 aBTOO3ITYCIPrilTep
apTKbl JIOHFAJIaKKa MEXaHUKAIBIK SHEpPrusi OepeTiH AM3eNbAl KO3FAITKBIIITapMEH
KaOapIKTaFaH. KYKKOTEPrilITIIT 30p aBTOO3ITYCIPrilTep MOTOP-IOHFaTaKTapra
AIIEKTP SHEPTUsICHIH OEPETIH AU3Eb-TE€HEPATOPIIbI KOHIBIPFBIMEH KaO0bIKTaIFaH.

JKapTeinaii mputienTep 9AeTTe KEHTACKIMAIAFBIIITAP PETIHAC KOJITAHBUIA b,
ConppikTan osiap TYOIHEH TYCIPETIH IIaHAKTapMEH HeMece apHailbl TYPaKThl
HEMece JKbUDKBIMAJIbl MEXaHU3M KeMeriMeH OyHipiHe KHCAWThI TYCIpeTiH
KOHJIBIPFBLIAPMEH >Ka0 IbIKTaIa Ibl.

Kapbepiik aBTOKOTIKTEpiH AaMYbIHBIH 3aMaHayil ©pKEHJIEy PETiHJEe OHBIH
KO3FANTKBIII KyaThl MEH KOJIIAHBUIATHIH  IIWHATAPJBIH  KapaMIbUIBIFBIH
KYIIEHTY/IIH apKachlHJa KYKKOTEPTIMTITIHIH OCYIHIH JUHAMUKAIBIK KAPKBIHBIH
JKOFaphUIaTy Jen KaOwlmay kKepek. Kapbeprnep TepeHIIriHIH ©CYIHIH TYPaKThI
TEHJICHITUSCHI JKYKKOTEPTIIITIT1 aca 30p aBTOO3ITYCIPrillITep OHIIPICIH apTThIpyFa
AJIBIIT KEJII.

2004 >xbutbl Liebherr (JIuOxep) komnanusicel ete ayblp Kapbepiik Liebherr T
282 aBTOO3ITYCIPrillliH WIBIFAPAbI, OHBIH KYKkeTeprimriri 400 T XyBIK.
MaivanadblH TOJIBIK caiMarbl 592 T, y3bIHABIFBEI — 14,5 M, eHi — 8,8 M, a1 OUIKTIT
— 7,4 M, KO3raTKbII KyaTbl 3650 aTThIH KYIIiHE TEH.

Kapbepnik (3k0JChI3) aBTOO3ITYCIprimiTepaid ipi eHuipymiaepi Liebherr
(I'epmanus), Caterpillar (AKII), Bucyras-Terex-Unit Rig (AKIL), benA3
(benopyccus), Komatsu-Haulpak (OKamonus), Hitachi-Euclid (OKanonms-AKIII),
Kress komnanusiiiapsl.

Kazipri yakpITTa KapbepiepliH TEepeH [ICHICIDKHEKTEPiHAe AaBTOKOIKTI
naiijanaHy cajJapblHaH Ta3laHylIblH KeOerol KoHe MAM3eNbll JKaHapMmain
IIBIFBIHBIHBIH ~ IIEKTeNyiHe  OalIaHbICTBI  KapbhepiiepAe  TPOJUICHBO3MApIbI
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naiijanaHyra Ken KeHUI ayJaapbll OTbIp. MOTOp-IOHFaJIaKThl >KYKKOTEpPTIiIITIrl
YJIKEH 3aMaHayd aBTOO3ITYCIPrilITep TpacCaHblH TYPaKThl YYacKeJIEepIHJET1
OailllaHbIC JKETEKTEPIHEH HHEPrus ana anaabl. J(u3enb-TpoiieiiBo3aap YIIiH KOl
eqicTirl 10%-ra neiid xxerenl.

«benA3» Ob-ne 1986 xbumbl benA3-7519 aBroesityciprim 06a3achiHia
TPAHCMUCCHUSCHI DJIEKTPOMEXaHUKAIbIK >KYKkeTeprimTiri 110 T exki au3enb-
TpoJuieiiBo3 xacanraH. « CCTKObB» akiuonepiik kKoMmnaHuscbiHbIH KypKyHKYIb
KEHIIIHAE JXYPTi3UITeH ChIHAKTap IU3EIb-TPOJUICHBO3/bI KEIIEHACPAl KOJIIaHy
THIMIUTITIH JKOHE OKCIUTyaTallMsUTBIK —CUTATTaMalapbIHBIH OH HOTHXKEJEpIH
nonenaeni. Ju3enp-TposuieBo3aapapl THIMII NaidalaHyAbIH TEXHUKAIBIK JKOHE
TEXHOJIOTHSUTBIK JKaFAailIapbl aHBIKTAIFaH: OalaHbIc TOpaObIHAarsl KepHey — 900
B, 6actel ketepMme 8-10%, TachiMangay KallbIKTBIFBI 1,5-2,5 KM-JIeH KeM eMec.

Ckunmep Tay-KE€H Ka3bIHABICHIH KApbEpAlH TEPEH NCHIE€HKUEKTEPIHEH KEep
OeTiHe MIBIFapy YIIiH HEMEeCe OHBI )KYMBIC JIEHIe)KUETIHEH 0acThl ACHTeire AciiH
TYCIpy YIIIH KoJjaaHbliaabl. OnapablH Kypy XKbeuigamabiFel 8,5 M/c. Ckum
Tpaccachl TY3YCBI3BIKThI, Ke0ey OypbIIbl SPTYPIl, O TIK OKMAaHJa OpHaJlaCKaH
ke3zae 90°-ka neiiin 601aapl.

Kappepneri  kaiita THey O€KeTiHAE KapbepiliK KOJIKTEeH >KHl >Karjaaija
aBTOMOOWJIb KOJIT1 HeMece TIKeled aBTOTHETIIITEepJeH HeMece OYHKEp apKbUIbI
JKBIHBICTAP CKUIIKE TUENE/l. Opl Kapail KbIHBICTAp XKep OCTiHJIe OpHAJlacKaH KaiTa
Tuey OyHkepiHe Teruiefl. CKUNTIK KOTEPMEHIH OKNaHAa KbUDKYbI KE31HJE Tay-
KEH Ka3bIHABICHI CKUIIKE IITOJIbHSIIAP apPKbUIbI TEMIPKOJI KOJITIMEH KEeTKI31Ie 1.

OHIMIUTIIT  YIKeH ©Te TepeH  Kapbepieple KOJIKTIH  OpTYpiHiH
apTHIKIIBUTBIFBIH  YTRIMBI MaiianaHy VINH KOJiK KypaJdapblHbIH opTYpIi
KypamaacTbIpbIMIapsl  Kosganbuiafsl (1.34 cyper). ALIBIK KEH KYMBbICTAPbIHBIH
TOXKIPUOECIH/IE TOMEH KOPCETUITeH KYpaMIACThIPbIMAApP OPbIH aJIFaH: KEHXKapPJIbIK
OeJiKTe aBTOMOOWIIBII, TAy-KEH Ka3bIHJIBICHIH Kapbep/IeH KalTa Tuey OeKeTTepiHe

HEeMece Jkep OeTiHe JeilH TackIMaiaay YIIIH KOHBEHEpIK, an opi Kapai
TEMIP>KOJI KOJIIT1 KOJTaHbLIA b

Kenik KypaMaacThIpbIMAApbIH KOJIJIAaHY Ke31HJAE, dcipece TayJjbl HeMece
TEepeH KapbepiiepAe Oip KONIKTEH EKIHIl KOJiK TYpiHe aybIiCKaH Ke3/le THEY
OpBIHIApBIHAA KalTa Tuey OekeTrTepiH opHamacTeipaabl. COHIA oJap KeJiK
arbIMBIHBIH OalIaHBICTBIPFBIIT JIEMEHT1 OOJIBII IIBIFAIbI.

KypamuacteippuiFad cyji0aja aBTOMOOWJIb KOJITTH KOJJAHY KBIHBICTapIbl
CYPBITITAIl KA3bI aJTyFa *KOHE KalTa THey OCKeTIHE KaXXETTI canagarbl KEH Il TachIIl
amapyra HeMece KalTa THEy OpHbIHA KOJIK aFbIMbIH/A KaKChl OpTalllajlaHFaH
KEH/I1 XK10epyre MyMKIHJIK Oepei.

Kaitita Tney OekerrtepiHiH OipHemie Typiaepi Oonaael. Onap KemiKTiH Oip
TYPIHEH €KIHIII TYplHE TiKeJlel KalTa THey apKbUIbl, Tay-KEH Ka3bIHIBICHIH
mrabenbaepre Hemece OyHKeprepre KMHaKTall, KaiiTa THEY MallliHaIapbIMEH OHBI
KaiiTa KOJIKKE THEY apKbUIbI, TYPAaKThl JKOHE >KApThUIA TYPAKThl YCaKTay
KOHJIBIPFBUIAPBIH KOJIJIAHBIM, >KBIHBICTAPABI KEHKYBIKTAp/a KUHAKTAY apKbLIbI
(1.34-cyper) icke achIpbLIaIbI.

ABTOTHETIIITEPAl, aBTOMOOMIb HEMECe TEMIPXKOJ KOJIiriH KOHBEWepIiK
KOTEPMEJIEPMEH KYpaMIACThIpFaH Ke3/le KaiTa Tuey OeKeTiHJe KOCBhIMINIA ipi
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KECEKT1 JKbIHBICTApAbl €JIey VIIIH KOJOCHHUKTI €JIeK >KOHE OJlapAbl ycaTy YIIiH
T'UPABIUKANIBIK TAC COKKBI, COHBIMEH KaTap MiTiMJII TaCBIFBIIINEH Ka0AbIKTaIFaH
’KaKTbl HEMECE POTOPJIBI YCATKBILITAP OPHATHIIA/IBL.

CKu s V3en B

KOHBelep L

1.34-cyper. Kaiita Tuey OekeTTepiHiH cyi0aiapsl

ABTOKOJIIKTIH ~ CKUITIK KOTEPMEMEH KYpaMIacThIpyblH TaOaHbIHIAFbI
eJIIeMJIepl IIEKTeNreH TepeHairi 150 Mm-JeH acaTblH — Kapbepiieplie TYPakKThl
YKaOBIH/IBI )KBIHBICTAP 1MIHAET1 KYPT CUIeMIepai HUrepy Ke3iHjae THUIMIII KOoJaaHyFa
Oosanel. by ke3ie aBToMOOMIBMEH TachiMaiiay KalibIKThIFBI 0,8-1,5 KM-re el
KbICKapa/Ibl.

ATBINT KONAphUIFAaH Tay JKBIHBICTAPBIH KYpaMmJbl aBTOMOOWIBAlI KOHE
KOHBEMepJIi KoK KypalJaapbMeH TachiMalaay Ke31H/1e aBTOKOIIKIICH TachIMasiay
KAIIBIKTBIFBI 1,5-2,5 KM Kypauibl.

bakplnay cypakrapst:

1. Kapsepik Tacniasibl KOHBeepaepAiH KOHCTPYKIMSIIBIK €peKILeTiKTepi.
2. Tay-KeH Ka3bIHJBICHIH THAPABIUKAJIBIK KOJIIKIICH TaChIMasay.
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3. Temipkongap/IbIH HET13r1 CUMTaTTaMaaphl.

4, Kazipri yakpITTa KapbepjiepAe KaHJal  aBTOKONIK  Kypajagapbl
KOJIIaHBLIA b1 ?

5. Kedik KypanmgapeiH KypamMaacThIPYIbIH apTHIKIIBUTEIKTAPHI.

1.24. AmbIK KeH JKYMBICTAPbIH KelleHJi MeXaHUKAJAHJABIPY
NPUHIANTEP]

JKykarbiHIaphl HETI3rl KoHE KOCHIMINA TIPOIECTEPAiH TOJBIK IUKIIH
KE3EKIICH ICKEe achIpaThiH ©3apa OailJlaHBICKAaH MalllMHAJIap MEH MEXaHU3MIIEP
Ti30€eriHeH KypbUIaJbl. MamumHazap MEH MeXaHUu3MICPiH opOip MyHAail Tiz0eri
Kapbep1iH ka0IbIKTap KelleH1HiH Oip 6eriri 00IbIT TaObIIaIbI.

Kemenali mexanukagaHAbIpy JCTEHIMI3 HET13r1 JKOHE KOCBHIMINA MPOIEeCTep
OOMbIHIIIA >KaOABIKTAp KEIICHIHE KIPETIH MEXaHUKANIAHIBIPY KypaJJapblHbIH
canaiblK (Typl >KoHEe Mojeni  OoOWbIHINA) JKOHE  CAaHJBIK  COMKECTIrI.
MexaHuKanaHAbIPYIbIH KEIIEHIH KYPY >KYKaFbIHBIHBIH Ka)XETTl KyaThIHa COMKeC
KEJIETIH IprejieC TeXHOJOTUSIIBIK MPOIECTePEri KOJIIAHbUIATHIH Ka0IbIKTapabIH
KOCBIHIbI OHIM/IUIITIMEH CHUIIATTAIAIbI.

AIIBIK KEH KYMBICTAPBIHBIH TEXHOJIOTHICHI MEH OHBI YHBIMAACTHIPY
KYHMeNepIH KEeTUIIIPEe OTBIPBII, 3aMaHayl KOHE OHIMJLIIT] KOFaphl Tay-KEH KOHE
KOJIIK ’ka0IbIKTapbIH JKacall, OHbl UTEPY — Tay-KE€H OHJIPICIH KETUIAIPYIIH HET13r1
OarbITHI.

Heri3ri Tay-ke€H JKOHE  KOJIKTIK, KOMEKIIl KOHE  ycary-copTTay
JKaOJBIKTAPBIHBIH ~ KCIICHI  KapbepiiH  KYKaFbIHBI  KajbIITacaThlH  opOip
TEXHOJIOTUSUIBIK aiiMaKTa >KYKaFbIH KyaTblHA COMKEC Tay KBIHBICTAPBIH Ka3blIl
allyra KocTmapiibl JalbIHIAy, OJIapJbl Ka3y KOHE THEy, TachIMalaay, Koumaay
YKOHE Keiiie OIpIHIIUIIK OHEY 11 KAMTaMachl3 €Tyl KepekK.

JKabnpikrap KemneHiHe KOMbIIAThIH HET13T1 TajlalTapbl MbIHAH A

1. XKaOapIKkTap KeIIeHIHe TeK IAaCIOPTTHIK CHUIaTTaMajiapbl JKBIHBICTAPIBIH
Tay-KE€H TEXHOJIOTHSUIBIK CHUIaTTaMajapblHa cail opOip mporecTi (oJiapAblH
OYpFrbBUIaHYbI, JKapbUIybl, OKCKaBallMsJaHYbl, TachIMaJJIaHybl)  MYJITIKCI3
OPBIHJAAUTHIH MalIMHAJIAP KIpYy1 KEpEK.

2. KaOpapikTap KelleHl Ka3y JKYMBICTapbIHBIH KJIMMATTBIK >KOHE Tay-KeH
reoJIOTHSUTBIK  JKaF/aiapblHa COWKeC Kellyl KepeK (KaTybl, CUIEM KYpPbUIbIMBI,
BUFIBUIBIFEI,  TOMOrpadusUIbIK  KaFmaimapbl, T.0.); Tay-KE€H JKOHE KOJIK
MalllMHAJIAphl Tay-KeH TCONOTHSUIBIK JKaFdaljIap/blH, JKBIHBICTAPABIH Ka3bLTy
KUBIHIBIFBIHBIH,  JKOHE Taljgaimbl  Ka30a camachlHBIH — ©3repyiHe  OaiiyIaHBICTHI
TEXHOJIOTUSJIBIK TIPOIIECTEP/IIH TEXHHUKAJIBIK MYMKIHIIUTITIHIH OipJe OpbIHIATYbIH
KaMTaMachI3 €Tyl KepeK.

3. Kabapikrap KemeHi KaObUIMAHFAH WUTEpy JKOHE ally XXyHeciHe, Kapbep
eJIIIeM/Iepl MEH MillliHIHe, OHBIH KyaTbhlHa, KYPBUIBIC XoHE Maiaanany Mep3iMiHe,
KEeH >KYMBICTApBIH KYPTi3y[diH YHBIMAACTHIPYIIBUIABIK >KaFaaiapblHa CoHKec
KeJTyl KEpeK.

4. KeileH KypaMblHa HEFYpJIbIM a3 MallMHa >KOHE MEXaHU3MZep Kipce,
COFYPJIBIM OHBIH KYMBICBI O€pIKTi, OHIM/1 )KOHE SKOHOMUKAIBIK THIM/I1 00Iabl.
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5. KemmeHn KypambIHIaFbl )KEKE MalllMHAIAP MEH MEXaHU3MJEp MapameTpiiepi
OoiipIHIIIAa O1p-OipiHe COMKec Kemyl KepeK, SFHU OJap THUITIK KoHE CEpUSIIbI 00Ty
KepeK. ApHaibl TalChIPBICIICH KaCaJFaH KaOAbIKTap TEK €peKIle Karaainapaa —
KEH >KYMBICTApbIHBIH MacIITa0Tapbl HEMECE KEHOPHBIHBIH CHEIU(UKANIBIK KaTHICHI
epekie OoJiFaHIa, CTaHAAPTTHI KAOABIKTAPAbl TMalIalaHy KaKeTTl THIMIUIIKKE
XKETyre MyMKIH/IIK OepMereH Karaijia FaHa KoJdaHbLUIabl.

6. Kexe mammHamapAblH KyaTbl MEH TEXHUKAJIBIK OHIMJIUITIHIH PE3epPBTIK
KO3 UITMEHT] KeH OH/IIPICl AKYMBICTAPBIH KYPTi3Te€HIET] CaFaTThIK KOPCETKIIINEH
canblcThipranaa 1,2-1,3 kem Oonmaybl Kepek (KYMCAaK >KbIHBICTapJbl Ka3blll airy
Ke3iHzae) xoHe 1,5 apThiKk OonMaybl Kepek (KapTacThl )KOHE OPTEKT1 KBIHBICTAPIbI
Ka3bIll a1y KE31HE).

7. Kemenaepai MYMKIHIITIHIIE Y3A1KCI3 KUMBUIAAFbl MallMHAJTIAPMEH KOHE
MEXaHU3MJIEPMEH KaMTaMachl3 €Ty KepekK.

8. EH »ofaprbl SKOHOMUKAJIBIK THIMIUNIKKE KETYy VIIIH KEIIEHTe KIpeTiH
MalIgHazap MEH MEXaHU3MJIEP/IiH, dcipece >KETEKI MalldHaJapablH KyaTbl MEH
OHIM/ILIITIH TOJIBIFBIHINIA MalianaHy Kepek.

9. KemienniH 0Oacka DdJIeMEHTTEpl ©31HEe COHMKeC KeJNeTIH JKETeKIIl
MalIuHalapbliHa MIETTE Kazy-THEY MallWHaIapbl MEH KOJIK KypajJaphl KaTaJbl;
KOIl J>KaFjaaijapia Kapbep OHIMJIUII KOJJIAaHATBIH KOMIKTIH MYMKIHAITIMEH
HIEKTENeIl.

10. Tarman anraH >kaOJBIKTAp KENICHIHIE €HOCKTI KON KaXET eTETiH, KOMEKII
KYMBICTAp MEH OlepalpsuiapAbl  TOMEH MEXaHWKAJIaHIBIPBUFAH  YKaFmaniap
MYMKIHZIrHIIE a3 Oomybl Kepek. Kemekmn KyMpicTap MeH MpolecTepi
MeXaHUKAJIaHIBIPY KYPaIapbIH )KUHAKTAY YaKbIThl MEHITIHIIIE a3 0OJTYbI KaXKET.

11. Ke3 kenreH >kaOJbIKTap KEIIEHI KEH YMBICTapbIHBIH Kayilci3 KYprizy
TaJanTapblH KaHaFaTTaHIBIPYBI KEPEK, Makaaisl Ka30a KopiaapblH TOJIBIK MTepy/Ii
KaMTaMachl3 €Tyl KepeK, OHIM CallachlH oHE TMaii1aabl Ka30aHbIH OapJibIK TYpiepi
MEH COpPTTaphIH KEIICH/ 11 MaljaiaHyFa MyMKIH]IIK Oepyi Kepek.

Amry KoHE OHAIPY KYMBICTAPBIH KYPri3yle KeIll >Karjaiiia opTypii
KaOJBIKTap KENICHIEepiH KoJjaaHFraH aypeic. [laiimanel Ka3zba ciieMmiHiH IIETiHIE
KEKe KeMep Hemece OJIOKTHI 06Ty MYMKIHIITT OoJMaraH >kKaraaiaa naimaansl Ka3oa
MEH OO0C >KBIHBICTBI OJApJbIH KOoWMamjay Kypaiagapbl opTypui, Oipak OipiHrait
KaOBIKTAp KEIICHIH KOJJaHyFa OO0JaIbl.

CoHbIMEH, Xa0abIKTap KEIIeH! HET13eIeTIH HET13r1 MPUHIIUITEP: aFbIMIbI
OHJIIpiC, TMpolecTepai ©3apa OIPIKTIPY MYMKIHAIT, Tay-Ke€H Ka3bIHABICHIH
TachbIMaJIayAbIH KbICKA KAITBIKTHIFbI, KOMEKIIN KYMBICTAPIBIH CaHBI MCH KOJIEMIH
azaity. HakTel kemeHaepae OYJI TPUHIUIITED Kas3blll adyJblH €H >KOFapFhI
TEXHUKa-3KOHOMUKAJIBIK KOPCETKIIITEPIH ally YIIIH *KY3€re achbIpbliabl.

bakputay cypakrapsl:

1. MexaHukananabIpy KUHAKTBUIBIFBI JeTeHIM13 He?

2. TexHONOTUsITBIK MPOLIECTEPAIH MAH1 Hefe?

3. TeXHONOTUSNIBIK ~ TPOIECTEPAl  JKYPri3yre Tay JKbIHBICTAPBIHBIH

KeJeprici KaHaail akTopiaapMeH aHbIKTaIaabl?
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4, Tay >KbIHBICTapBIH Ka3bIll ajdy KUBIHABIFBI KaHJall MapameTpiepMeH
cunartaianbl?

5. Ken KyMbICTapblH  KEIIEHJ1  MEXaHMKaJaHIbIPYJbIH  HEri3ri
MPUHIUNTEPIH aTaHBI3.

1.2.5. ’KaboapIKTap KelleHIHIH TeXHOJOTHAJIBIK CHIHBINTAMACHI

Kapbeprnepae xonmaHbUIaThIH KaOABIKTAp KemeHAepiH akan. B.B.PxeBckuii
aJIThl TEXHOJOTHUSIIBIK Kiacka OenreH (1.4 kecte).

Y31ikci3 KAMBUIABI Ka3y-THEY JKaOIbIFel 0ap kaOIbIKTap KEUIeHI Kaszy-muey
KeIIeHAepl JeM, ajl MUKl KAMBUIABI Kazy-THEY >KaOabIFbl OOJFaH Ke3lHae —
9KCKABAMOPIbIK KEIICHIEP JCTI aTaja ibl.

Ay KyMBICTapblHA apHalifaH >KaOABIKTap KeIICHJEpiHE MIHICTTI Typje
YHIHUIEY S>KYMBICTapblH MEXaHUKAJIAHIBIPY Kypaiaapsl O0oJjaabl, al eHIIpY
YKYMBICTAPBIHBIH >Ka0ABIKTap KEIICHIHE — TYCIPY KYMBICTAPhIH MEXaHUKATAHBIPY
Kypayiiapbl Kipe/l.

Kazvin-mecin-yiiinoiney — swcabovikmap  kewtenine (KY)  poTopiel  KoHE
HIBIHKBIPJIBI  3KCKaBaTOPJIap, KOHCOJbII YHIHAICATFBILTAD HEMECe KOMIK-YHIHIUTIK
xerripiep kipemi (1.35, a -cyper).

IKCKasamopvlK-yuinoi sHcabovikmap keutenine (DY) apiibiMa KbIHBICTAPbIH
KCH aJbIHFaH KCEHICTIKKE OpHAJACThIPy VIIIH KOJJIAHBUIATBHIH KyaTThl apIry
MEXKypekTepi Hemece nparmaiiamap karamel (1.35, 6-cyper). byn Tomka
ckpenepnix scabovikmap (C)K) xemennepi ne xipemi (1.35, 6, 3-cyper).

Kaszvin-muey-kenix-ytiindiney scabovikmap reweniniy (KKY) epexmenirine
KYMCAK HEMece a3 arhlll KOMapbUIFaH KapTac KBIHBICTAPABI Ka3blll aly MEH
apIIbIMa XKBIHBICTAPIBI TACKIMANIAY AbIH Y3aikci3airi xkatansl (1.35, 6-cyper).

Ixckasamop-Kkonik-yuinoi scabovikmap xeuteni (IKY) YIIIH Ka3y )KOHE THEY
Ke31HJe MUKl KUMBUIABI JKCKaBaTOpiap/bl, aj TachIMajjay YIOiH KeJiK
TYpJIepiHiH Oapibirbl Kosmany ToH (1.35, e-cyper).

Kazvin any (axcxasamop)-kenik-mycipy owcabovikmap xewerni (KKT owcone
IKT) xep OeTiHIe HEMece Tay-KeH Ka3bIHABICBIH TYTBIHYIIbLIAp/a KaObLiaay
KOHJIBIPFBUTAPBIHBIH OostybIMeH epekiiernineni (1.35, 0, e-cyper).

KabnpikTap KelleHiH opi Kapail >kikTey OacTbl mpouecreri (Kazy-Tuey
YKYMBICTApPbI, KYKTEP/Il TAChIMAJ/IAYy >KOHE YHIHICATy) Ka0AbIKTap TYpJepl MEH KeH
JKYMBICTApPBIHBIH TEXHOJIOTHSICBIMEH THIFBI3 OalIlaHbICTa Kacajmaabl. byn kesme
ozeTTe GacThl pesl TackiMalay nporiecine oepuiesni. Coran 6alIaHBICThI )KaOIBIKTap
KEIIeHIHEe KIPETiH KoK Typl oHbIH atbiHa aitHanmaae! (KKY, OTY, DAT, 1.6.).

KaspIK skoHE >KaWMmak ciaemaepil Kas3blll amy Ke3iHJe JKul Karjaijga 0oc
KBIHBICTAPABIH Oip Oemiri Hemece OapiibIFbl KEH aJbIHFaH KEHICTIKKE KBICKA
KOJIMEH — KeMEpHiH >KYMBIC IIeOiHe KOJJICHeH OarbITTa TachIMaigaHaabl. by
Ke3/1€ TEXHOJIOTHSUIBIK MpOoIecTepAiH OapiblFbl HeMece Oip Oediri e3apa Oipre
xKacananpl. THIFBI3 KOHE JKYMCAaK OOC JKBIHBICTApABl KAa3blll aly  Ke31HJe
TEXHOJIOTHSIJIBIK MPOIECTEp KeJIeCl JKaFIaiap/a e3apa oipieceni:

JKYMBIC KaOJBIKTAPhIHBIH KaXKETT1 oJilleMi Oap Ka3y-THEy MallllHaJaphbl,
MYHJIa KEIIeH KypamblHa TeK Oip FaHa HEri3rl KaOIbIK TYpl - ONETTE KyaTThl
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O1pIIeMIIITI 3KCKaBaTopiap Kipes,

Ka3y-TUey MalllMHaJapbl MEH KOJK-YHIHIIIK arperarrapbl, MYH/Ia KeIleH
KypaMblHa POTOPJIbI JKCKaBaTOpJap MEH KOHCOJbAl YHIHIICATFBIIITAp HEMece
IIBIHXKBIPJIBI KOTIIIIOMIIITI AKCKaBaTOpJIap KOHE KOMK-YHIHIUTIK KOIipiep Kipel.

Kymcak 0oc KbIHBICTapAbl KEMEpJiH >KYMbIC 1m1e01 OOMBIMEH 1IIKI Hemece
CBIPTKBI YHIHJAUIEpre TachkIMaJIaFaH Ke3JeTl THUIITIK KaOAbIKTap KeIIeHaepi
MBIHAHAH:

pOTOPJIBI ~ DKCKaBaTopjiap —  KOHBEHEPNIK  KOJMIK —  KOHCOJBII
yHiHAICaTFbIITap;

IIBIHKBIPITBI KOTIIIIOMIIITI YKCKaBaTOpIIap — TEMIPIKOJ KOJIiri — ab3eTrepiep;

OlpIeMIIITI AKCKaBaToOpjap — OYHKEpJl KOBEHEpNIK KOJIK — KOHCOJIbJI
YHIHIICANFBIIITAD;

CKperepiep Hemece Oyba03epep.

KapracTsl koHE KapThLIail >KapTacThl >KbIHBICTAP/Ibl Ka3bIl ajblll, OapIIbIK
TachIMaiiay Ke3iHA€ KOJAAHBUIAThIH KAOABIKTAp KEIIEHIEepl >KbIHBICTAPAbIH
TUIITEPl MEH KacHUeTTepl, OJapJIbIH JKaTy >KarJaiaapbl CUSKTHI opallyaH. OJIeTTe
KEILIEHIepPTe HEri3ri ka0bIKTap peTiHae OYpFbl CTAHOKTAPBIHBIH OPTYPIIl THUITEPI
(>kapThUIail ’KapTac >KbIHBICTap KE31HJIE — KeWJle MEXaHHUKAJBIK KOICHITKBIIITAp),
MEXaHUKAJBIK KYpeK TypiHAer: OipimeMimTi 3SKckaBatopiap (keiige Maiina
aTTBIPBUIFAH KBIHBICTAP/IBI KA3bIM Ay Ke31HJIe — OIPIIOMIIITI THETIIITED), IPTYPIi
KOJIKTIK KypaJiaap, YHIHIICaIFbIIITAap.
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1.5-kecme
AIIBIK UTepyAe KOJTAHBUIATHIH XKa0ABIKTAP KEIICHIHIH TEXHOJIOTHSJIBIK ChIHBIIITaMAaChI

KemeH xa0apIFbIHLIH THITI

Kemen KababiKkTap .. .
CHIHBIOBI KenleHi asy-THe MBICTAPbI YIIiH TachbIMaJI/Iay YUIiH YHIRAICATY JkoHe  Koumasay
Kazy-Tuey Ky pel'Y Aayy yurin
1 . NV .
Kasbin-rerirm- Portopast JKOHE WIBIHXKBIPIbI | KOK Kemik-yiinaunk Kemipiep,
yuinginey (KY) JKCKaBaTopJIap KOHCOJIB/I1 YHIH IICATIFBIIITAP
2
DKCKaBaTOPJIBIK- Anry sKcKaBaTopiapsl, CKpenepiep Kok Apury HKCKaBaTOPJIAPHI,
yiinginey (9Y) cKperepiep
3 Kaspin-tuey- 1.Potopuk! KOHC HIHH{HPHH Kowngeliepiep, runpokeik, | 1.Konconpai yiinmgicanreimrap,
VP IKCKaBaTopIiap, FHAPOIIA0 (K. XK.). . . e
yiiaautey (KKY) - . | Temipxon KeJIIri KOHE | TUAPOYHIHII (K. XK.)
2.Kapracter  KoMOaifHIap, apHaiibl Lo
. aBTOIOE3]T 2. Yiinainik MammHanap (K. x.)
IKCcKaBatopuap (K. iK.)
4 OkckaBaTop-keiik- | Kapbepuik OipiieMilnTi 3KkcKkaBaTopiap 1.Kounseiiepnep, runpokemnik | 1.KoHconbai yHinaicanssrap,
yiiaa (9KY) (k. %.) THAPOYHiHI (K. K.)
2.ABTOMAIIMHANIAD, 2. Yiiinaiaik MamuHanap (K. xk.)
aBTOIOE3/1ap, TEMIPHKOJ KeJiri
5 . . ) )
Kaspmm  amy-xedmik- | 1.Potopibl KOHE msikelpaibl | 1. Konseiiepnep, ruapokenik | Tycipy-kaObuinay
tycipy (KKT) 9KCKaBaTOpJIap, THAPOIIA (K. XK.) (x. x.) a0 IBIFIHBIH KeIICHI
2.Kapractbl KoMOaiHaap, apHaiibl | 2.ABTONIOE3/aP, TEMIpPKOI
sKcKaBaTopiap (K. iK.) Keiri (K. X.)
6

DKCKaBaTOP-KOJiK-
tycipy (OKT)

Kapbepiik OipmeMiTi 3KcKaBaTopIiap

1. Kouseliepnep, THIPOKeOIIK
2.ABTOMAaIMHAIAD,
aBTOMOE3/1ap, TEMIP>KOJ KOJIri

(x. x.)

CoJ1 CUSIKTBI

* JK.K. — J)KyMCaK >KbIHBICTAp/Ia,

+*K. 3. - KapTac >KpIHbICTap/ia
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1.35-cypeT. AmbIK uUrepy Ke3iHA€ KOJIaHbUIATBIH KaOJBIKTAp KEIICHIHIH
cyibanapel:

a — Kasy-y#iHainey; 0 — skckaBaTopJbIK-yHiHaiiey (1 sxoHe 2 — KapamaibIM KoHE KaiTa
aylapbln Tery; 3 — CKpemnepiiik); B— Kazy-keumik-ydinai (1, 2 xxoHe 3 — Temipkon KemirimeH; 4
koHe 5 — KOHBeiiep KeuliriMeH; 6 — THIPOKOIKIICH); ¢ — dKCKaBaTop-kemik-yiinmi (1 sxone 2 —
TEMIpKOJI KeuiriMeH; 3 >koHe 4 —aBTOMOOWIb KeNiriMeH, 5 — KOHBeiep KemiriMeH;, 6 —
THIPOKOIIKIIEH); 0 — Ka3y-Keumik-tycipy (1 — Temipskonm KesirimMeH; 2 »koHe 3 — KOHBeWHep
KOJIITIMEH); e — 9KCKaBaTop-KomiK-Tycipy (1 — TemMip»oI KeliriMeH; 2- aBTOMOOHIIb KOJIiriMeH; 3
—  aBTOMOOWJIbII-KOHBeHepmi KeuikmeH); JI— MIBIHKBIPABI 9KCKaBatop; DP— poTopisl
skckaBaTop; DU — nmparmaiin; OBI xone DKI' — colikeciHIe aplIbIMajblK >KOHE Kapbepilik
MexaHUKaIIBIK KypekTep; O — koHconbi yiinmaicanreiit, As — adzetrep; TKK, TOK, TKK, TMK
xoHe TYK — Tacmanel xoHBelepiep, COUKECIHIIEe KEHXKApJbIK, OTKI3Till, Keadey (KeTeprim),
Maructpanbi, Yhinauik; ['M — ruapomonuTop; 3I'M — skepcoprsr; I1 — koiibiTiiak KyObipsl; bC
—Oyprbl ctaHorsl; A — aBTokeuik; JKY xoHe JXKTY — colikeciHIIe KbIDKBIMAJIBI XKOHE JKapThlIaii
TYpaKThl ycaTkpiil, b® — 6aitpITy hadbpuxace
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TepeH kapbepiiepe aBTOMOOMIBI1-TEMIPIKOJ KOIIKTI KEIIEHEP KeH TapaFaH.
ABTOMOOWJIB/II-KOHBEHEPJII KOHE AaBTOMOOWJIBAI-CKHMITI, COHBIMEH KaTap TeK
KOHBEHEPIIIK KOJIKTI, al Ka3y-TUEy MaIlMHACKI PETIHAC Y3/IKCI3 KUMBUIIBI KOHE
OIpIIeMIIIITI SKCKaBaTOPJIAP/Ibl KOaHATHIH KeIIeH IepAiH OoJalaFsl 30].

bakputay cypakrapsl:

1. KY; KKY; KKT kemennepine Kanmai xabapIkrap Kipeii?

2. OY; OKY; OKT kemenmepine Kanmgai xadapIkrap Kipemi?

3. JKa3pIk Jk0HE JKaWIak cuteMaepAl Kas3blll amy Ke3iHAe KOJAaHbLUIATHIH
XKaOBIKTAp KEIICH IEPI.

4, JKaptacThl KOHE >KapThUIaill >KapTacThl KBIHBICTAPJbI KA3bIll aly Ke31HJe
KOJIJIaHBUTATHIH YKa0IbIKTAp KEIICHIePI.

1.2.6. MexaHu3anusi 3BeHOJApbl MeH KAaOABIKTAp KelleHIePiHiH
KYPbUIBIMIBIK ChIHBINTAMACHI

Kanner  xarmaiiga  kaOOpIKTap  KEIIGHJEpl Tay-KeH JKOHE  KeJIK
MalIMHATApbIHBIH ~ OPBIHJAWUTBIH MPOLIECTEPIHE COWKEeC Kejecl 3BeHoJapra
OestiHeII: )KBIHBICTAPABI Ka3blll anyFa naiibiaaay 3BeHochl (K/13); kas3pin any xoHe
tuey 3BeHochl (KT3); xemik 3BeHochl (K3) — y3mikciz (YK3), muxnmi (LK3);
y#iHzicany xoHe Koiimanay 3BeHochl (YK3); apaibik Koiimanay jkoHe KaiTa THey
3BeHochl (AK3); Gipinmrinik exaey 3seHocs (5O3).

Koinvicmapovl  Kazein anyea oOauwvlHoay 36enHocvina (K/[3) KipeTiHuep:
MEXaHUKAJBIK KOTICBITKBIIITADP; OyJbI03epiiep; COKKbUIbI, aifHAIMAaIbl, COKKbLIbI-
alfHaIMaJIbl JKOHE JKBUTYJBIK OYpPFbI CTAHOKTAPBI, AJIEKTPIIK OYpFbUIAD KOHE
OYpFBUIBIK OasFanap (KOJFa YCTaWThIH, VI asKThl HEMece apOanibiKka OpHaIacKaH
OaraHajblK); KOMIUIUHAEBAl OYpFbl arperarrapbl; Tac KECKIll MalluHaIap;
YHFBUIAP/bI OKTAy YKOHE THIFBIHIAY MallluHAIAPHI (IIHEKTi, THEBMATHKAJBIK KOHE
T.0.); YJIKEH KeceKTacTap/bl Oy3yFa apHajraH KOHABIPFbUIAP (KECEK TacTapibl
YCaTKBIII, 3JEKTPOaIaHbICTBl KOHABIPFBUIAP, T.0.); Tay >KBIHBICTAPBIH KYpFaTy
KYMBICTapbIH MEXaHUKATAHBIPY KYpalIapbl — IPEHAKIbl YHFbUIAPABI OypFbUIay
CTAaHOKTaphl, TYPAKThl KOHE >KbUDKBIMAJIBl COPFBI KOHABIPFBUIAPHI, OPXKOJIBIK
AKCKaBaTopJiap, AparjiaiiHiaap koHe 6acka Ja »aOabIKTap.

Kasvin any orcone muey 36enoceina (KT3) KipeTiHmep: dKcKaBaTopiiap —
MEXaHUKAIBIK KYPEKTEp, ApariaiHaap, POTOPJIbI, IIBIHXKBIPIBI JKCKaBaTOpJap;
JIOHFAJIAKTHI KOHE apKaHIbl CKpemnepiep; Oyabao3epiep, OIpIIeMINITI THETIITED;
MYHapaibl 3KCKaBaTtopiap; rpeWdepnep; ImHEKTI Oypfpliay MalldHaIaphl;
KOHCTPYKUMSCHI OPTYPJl Y3AIKCI3 KUMBUIABI KBIHBIC THETIII MallllHajiap;

TUAPOMEXaHU3alusd Kypaiaapbl — THIPOMOHHUTOpPJIAP, Cy OETIHIAE KAITKUTHIH
KYMCOPFBIII CHapsATap, T.0.
Y30ikciz kenix 36enocvina (YK3) KipeTiHaep: KOHBeWepiiep — Tacralbl,

APKaHAbI-TAaCIIAJIbl, APKAaHAbI-IOBIHKBIPJIbI, APKAHAbI-JAOHFAJIAKTbI, IIJIACTUHAJIbI,
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KOHBEHepJl KaiiTa THETiITep; KOHCOJIBAl YHIHIICATFBIITADP; KOMKTIK-YHIHAUTIK
KOmipiiep, TPaBUTAIMSUIBIK KOJIK KYpalJgapbl; THAPOKOIIK Kypalgapbl —
XKEPCOPFBI, THIPOAJIEBATOPIIAP, KYOBIpIIap, KOIOJAHABIPFBIIITAD XKOHE T.0.

Luxnoi  kenix 36enHocvina (L[K3) kipeminoep: TEMIpKOJN  KOJITIHIH
KBUDKBIMAJIBl KYpamMbl — JJIGKTPOBO3/ap, TapTKBIII arperarrap, TEIIoBO3aap,
JTyMITKapiap, TOHAOJAAp, TuiaTdGopManap; aBTOTPAKTOPJIBI KONIKTIH JKbUDKBIMAJIbI
KYpaMbl — ©3ITYCIprimTep, MPUIIEHTI >KOHE >KapThUIall MpUIIENTI aBTOIOE3Aap,
IU3eIb-TPOJUICUBO3IAp  KOHE  TPOJUICHBO3MIAp,  AYMITOpJiap,  TPAKTOPIIbI
TapTKBIIITAp JKOHE IMOEe3/ap; KOHBEWep i moe3map; apKaHIbl acmalbl >KOJaap;
KOTEPTilll KOHABIPFBIIAP — KOTEPrilll MalluHajgap, CKUOTEep, KIETTep,
maTdopmManap, apkKaHabl KpaHIap; KOCBIMINA XaOMBIKTap — OPTYpsl KpaHaap,
YKOJIAYBICTBIPFBIIITAP, MITIAJICAIFBIII MAITMHAIAP JKOHE TEMipIKOIIapbl )KOHIEYTE
apHajFaH Oipkarap omOeOan MalmHanap, >KeHJIey Moe3aphl KOHE KbIKbIMAJIbI
mebepxaHanap, rpeiaepiaep, KIOBET Ka3frbllITap, KaTOKTap, IIaHAKTapibl
npodUIaKTHUKAIBIK Oakplay OEKeTl, Cy CemKill, Kap >KMHAFBIIl jKoHE Oacka Ja
KOIITEreH MallMHAJIap MEH MEXaHU3M/IEP.

Yiiinoicany owcone koumanay szeenocvina (YK3) OipmiemimTi sKCKaBaTopJiap

(MEXaHHUKAJIBIK ~ KYpPEKTep JKOHE JipariaiHiap) ; KOMNIIeOMIIITI  YHIHALIK
AKCKaBaTopuiap (ab3eriepiiep); ©3AIrHEeH KYPTIll KoHE MPUIEHT] YHIHIUTIK TUTyTTap;
Oynbao3epiep;  KOHCONBAI  YHIHAICAIFBIIITAD; OlpmIeMIIITI  THETIIITEp;

KYKKOTEPIIITIT YJIKEH CKpernepsep; opTYpil THUIITErl JIAKTHIPFBIII KOHJIBIPFbLIAP;
TUJPOYHIHIUTIK KOHABIPFBLIAP KIpel.

Apanvik xoumanay owcone Kauma muey 38eHocbiHa (AK3) KipeTiHaep:
CEpHSUIBIK IIBIFAPbUIATBIH AKCKaBATOPJIAp, OIPIIOMIIITI THUETIIITEp KOHE KalTa
TUerimrep; OynpAo3epiiep; OyHKepsl >KoHE eJeyilll KOHIBIPFbUIAp; KpaHaap;
KOJIK JKOHE TYCIpy MallMHAlIapbl >KOHE OpTYpPJl apHailbl KOHCTPYKLMSIIbI
MEXaHU3MJIEP; AaBTOMOOUIIBII-TEMIPKOJIbI, aBTOMOOWJIBII-KOHBEHUEPNl >KOHE
aBTOMOOWJIBI-CKUIITI KYpamJbl KOJIK KE31HJerl TYPaKThl KoHE >KapThljaai
TYpaKThl KaiiTa THEy OCEKETTEpiHIH KaOJbIKTAphl; >KBIHBICTAPBI OIPIIOMIIITI
HKCKAaBaTOpJIApMEH  KOHBeilepjepre THEY KE3IHJET JKbUDKBIMAIbl — THEY
KOHJIBIPFBLIAPHI KOHE T.0.

Iatioanvl xazoanapovt bacmankvl eHoey dicoHe Oatibimy 368eHocvbina (BO3)

KIpETIHJEp: OPTYPJi THIMI YCATKBIINITAp — KOHYCTHI, €Ki J>KaKThl, POTOPJIBI;
KBUDKBITY JKOHE KaObLay KOHABIPFBLIAPHI Oap TICTI yCaTKbIIITap; SPTYPAl THII
eJIeKTED; cKpyOOepiiep, KyMTac HIafFbIIITAp; KYM HIafFeIIITap,

KJ1accudukaTopiiap koHe 0acka /a ka0bIKTap.

Mexanuxananovipy 36eHOCHIHbIY KYPblIblMbl (KYPblIblcbl) 3BEHOHBI KYPayIITbI
MalllMHAJIAP/IBIH CaHbl MEH ©3apa OaliiaHbICy ToclliHe OainanbicThl (1.6-kecTe).

Heri3ri mammHanapMeH >KOHE MEXaHU3MJEPMEH Karap OJiapiblH Y3HIKCi3
KOHE BIPFAKTHI )KYMBICHIH KaMTaMachl3 €Ty YILiH Kapbepiep/e kep OeTiH KalllbIHA
KENTIpYy, TEMIpPXKOJAap/ibl, aBTOMOOWIb >KOJJAPhIH >KOHE KOHBEHEp KeIepiH
KYPri3y *oHE OFaH KbI3MET KOpCeTy YIIiH, KOMMAaJbIK >KyMbICTapla, CYTOKIIE,
OapibIK MalIMHAlIap MEH MEXaHU3MIEpIl 3JIEKTPMEH KaMTaMachl3 €Ty YIIiH,
naiiianel  Ka3OanmapAplH  camachlH — aHbIKTayJda  KOJAHBUIATHIH — KOMEKIIl
XKaOIBIKTapIbIH KOIITEreH TYPJIepl, COHBIMEH KaTap SpTYpJil TEXHUKAIBIK OacKapy
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Kypannapsl (TenedoH, pannodailianpic, Teneauaap, AbIOBICTHIK KOHE JKAPBIKTHIK
CUTHAJIM3ALMAIAP) KOHE KYpJAedl Tay-KeH OHIIPICIHIH KaIbIIThl KbI3METIH
KaMTaMachl3 €TCTiH 0acka J1a TEXHUKAJIBIK Kypajiaap 00JaIbl.

1.6-xecme

MCXaHHKaJIaH,ZIBIpy 3BCHOJIAPBIHBIH KYPBUJIBIMABIK CBIHBIIITAMAChI

Kypbutbimasik 6enrinepi Mexanukaian
3?36H0, ) 3PeHO. . KepuexkTti MbIcangap ARDY
Ti30erinig | TI30€riHiH 3BEHOCHIHBIH
canbl N;=1 | )KaJraHybl KYPBUIBIMBI
Kok ﬂ @ — ] Tiz0exrTi
N.=1 O——
O———
Kok ﬂ = — 1 ] [|—|:| —a— I[Mapannens i
g =1 o N < R s o
= | K] || re=
T 11— o ] o o o o o [
11— O —o o o]
N>1 bap Tapmaxranran
}]
ﬂ BypreI =] Konseiiep <l ABTO63iTYCIprim
CTAHOTBI
<[] Jlparnaiin Yitingicamrsm  [H—] Bynb103ep
—— I'mapomonuTOp
] Mexanukansl [ JIOKOMOTHUBTI XKepcoprbl  koHE
K KYpeK Kypam o] KOMBIPTITAK
KYOBIpBI
MexaHukanaHaplpy 3BEHOCHIHA Oip Hemece OipHemie  kaOabIKTap

(MammHanmap, KOHABIPFBUIApD, arperarrap) Kipeai, MbIcayibl, OIp dKCKaBaTop,
KOHBeWep, OyYprbl CTaHOTBI HeMece OipHelie -JKCcKaBaTopiiap, KOHBeWepIep,
1oe3/1ap, e31TYCIprilTep KoHe T.C.C.

Kypoinvimoviy mizoex — 6yn 0ip MEXaHWKaTaHABIPY 3BEHOCHIHBIH KE3EKIEH
KaIfaHFaH MaluHanap (KOHABIPFbUIap) Ti30eri. 3BeHO Ti30eriHe KipeTiH Oip
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MaruHa (KOHABIPFBI) TOKTAI Kajica, OYKia Ti30€K T TOKTaNIbI.

bipmizoexmi (6ip-6ipimen oicanzacmol) KypuliviMOvl 36eHo  OIp Hemece
OipHere >xabIpIKTap/IaH KYPbUIFaH 01p KYPBUIBIMJBIK TI30€KTEH TYPaJIbl.

3BeHona OipHelie KYpbUIBIMIABIK Ti30ek OosiFaH Ke3ne osap Oip-OipiMeH
*KanraHOaybl, SFHU €3apa MNapauieibAl OO0Jybl MYMKIH HEMeEce KalfaHybl Jia
MyMKiH. COHFBI JKaFaiia napamienbai-KalracTbl 00J1aIbl.

Ilapannenvoi kypvinvim OlpHelie OYpFbl CTAHOKTAphIHAH, SKCKaBaTOpJapiaH,
CKpenepiepAeH, 31Ty CipriTep/eH, JOKOMOTUBTEP/ICH KYpalFaH 3BeHOIapFa TOH.
My#nma op0Oip KaOapIK *KEKe KYPBHUIBIMIBIK Ti30€K OOJBIM TaObIIaabl KOHE OHBIH
TOKTAIl KaJIybl JKaJIbl TI30CKTIH TOKTAaybIHA ajbIll KenMmenmi (2.2-KecTeHi Kapa),
TEK 3BEHOHBIH OHIMIUIITH a3alTaabl.

36eHonbiy napaiienboi-H#aieacmol (mapmaxmanzan) KYPblIbLMbl
KOHBEUMEpIIK KoK KypaJJapblH KOJIJIaHFaH >KaFaaiia >KyKarbIHAApbIH OIpIKTIpY
xoHe Oeiy ke3inze (1.6-kecTeHl Kapa) KosaHbutiaabl. byn sxkarmaiina mapasienb
JKaJFaHraH O1p TI30€KTiH TOKTaybl 3BEHO OHIMJIUIITIHIH a3al0blHA OKEJIN COFaJIbl.
bip-0ipimeH >xanmranraH Ti30eKTepAiH OipeyiHIH TOKTaIll KajlFaHja OacKamtapblHa
acepi oJap/IbIH CaHbl MEH 3BEHO/1a OpHAJIACy OPHBbIHA OaNUIaHBICTHI.

Kabovikmap  Kewleniniy KYpolibiMbl OFaH KIPETIH MEXaHHUKaIaHABIPY
3BEHOJIAPBIHBIH CAHBIMEH, J>KE€KE 3BEHOJIAD KYPBUIBIMBIHBIH THUITIMEH >KOHE
3BEHOJIAp/IbIH ©3apa OaiiylaHbICy TOCIIIMEH aHbIKTaaab! (1.7-kecre).

KemenHniH opTyp:i 3B€HOIaphl 9ETTE KEH KYMBICTAPBIHBIH TEXHOJOTHUSIChIHA
cail Oip-OipiMEH >KaJIFacThl KOChUIaAbl. by »kargaiiga on Oip TEXHOJOTHSIBIK
T130€KKe (KYKarblHbIHA) KbI3MET aTKapPabl.

1. Kewenoezi MmexanuxananHowvlpy 36eHOIAPBIHbIY CAHbI JPTYPIl HEMece
TEXHOJIOTHUSIIBIK MTPOIIECTEP CaHbIHA TEH 0OJIyBI MYMKIH.

bapablKk TEeXHONOTUSIIBIK Ipouectepal Olp MexaHu3auus 3BeHOChIMEH (Oip
3BEHOJIbI KEIIIEH) OpPBIHJAY >KYMCAK >KBIHBICTAPABI aplly 3KCKaBaTOPJIapbIMEH
Ka3blll ajJblll KEH aJblHFAH KEHICTIKKE KapamaWbiM ayaapbill TOTy Ke3iHge,
COHBIMEH KaTap, MYHJal S>KbIHBICTAPJbl KA3bIll ajy YIIIH Ka3bIM-TachbIMaJIay-
YHIHI J)KacalThIH MallliHa PETIHIE cpemnepiiep, Oyabao3epiep KoHe OIpIIeMIIITi
TUETIIITEP/Il KOJJTaHFaH yaKbITTa MYMKIH OOJaIpbl.

Keke  TEXHOJOTHSIIBIK  TPOIECTEPAl  apHAMBl  MEXaHUKaJIAHIBIPY
3BEHOJIAPHIMEH OPBIHJAY >KApTACThl YKOHE KApThUIal >KapTaCThl KBIHBICTAPIBI
Ka3blll ajdyJa KOJIIAaHbUIATBHIH KONIKTIH Oip FaHa Typi Oap (omerre aBTOMOOUIIBII
HEMeCe TEMIPKOJIIbI) KEIIEeHIepre ToH.

bip Typal  TEXHOJOTHUSUIBIK  TPOLECTI  MEXAHW3AUUSHBIH  QpPTYpl
3BCHOJIAPBIMEH OPBIH/AY KYPaMJIbl KOTIKTI KeIIEHAEPTe TOH.

Bip Typal TEXHOJOTMSUIBIK NTPOLECTI OpbIHAAY YVILUIH arperarrapbl >KoHE
apHaiibl MamvHaizapel 0ap KemeHaep A€ KOJAaHbUTYhl MYMKiH. O xarmaitmap:
JIOHFAJIAKThl JKOHE KOHBEMEPINIK KOJIKTEpHAiH >KYMBICHIHBIH ©3apa OalIaHbICTBIPY
MaKCaThIHJ]a YCaTy arperatbIMeH >KaOJbIKTaJIFaH KalTa THEy OCEKeTi CaJbIHFaH;
Tay-K€H Ka3bIHIBICHIH OYJIbI03EPMEH KA3bIN aJIBIN MITA0EThACPTe YHIO JKOHE OHBI
HKCKABaTOPMEH KOJIIK KypajgapblHa THEY *KoHE T.0.

2. JKexe 36enonapoviy 6apnvix KypulibiMOblK MUNMeEPIH 03apa Kypacmulpyed
00nadbl: O1p 3BEHOHBIH TI30€KTIK KYPBUIBIMBIH 0acKa 3BEHOHBIH Ti30€KTIK,
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1.7-kxecme

JKabnpikrap KemeHaepiHiH KYPbUIBIM/IBIK ChIHBIITTAMACHI
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napajuiesib HeMece TapMaKTalfaH KYpbUIBIMBIMEH KYpacTbIpy; Mapayljiesbll >KoHe
TapMaKTaliFaH KYPbUIBIMBIH — 3B€HO KYPBUIBIMBIHBIH OCHI oHE 0acka THUNTEpIMEH
KypacTelpy. Erep kelieHre exijieH Keml 3BEHOJap Kipce, OHJa OHBIH KYPBUIBIMBI
3BEHOJIAp CaHbIHA FaHAa €MEC, COHBIMEH KaTap OJIapJblH KaJlMbl KEIIeH Ti30eriHue
opHajnacybiHa OaitnanbicThl. COHABIKTaH KelIeHHIH Oip-OipiHEeH epeKIleTiHeTIH
KYPBUIBIMJIap CaHbI aca Kem 00Jysl MyMKiH. JKaOJbpIKTap KeIIeHIHIH TI130€KTEJreH,
TapMaKTaliFaH, allkackaH »oHe Mapajielb KYPbUIbIMBI O0JbIN katanbl (1.6-kecTeHi
Kapa).

3.Exi mi30ekmix MexaHuKaianovlpy 36eHONApOblY 63apaacep maciii OJap.IbIH
apachIH/Ia KeJeCl TEXHOJIOTHSIIBIK MPOIECTI JKaJFacThIpy MaKCaThIH/A CAJIbIHFAH Tay-
KEeH Ka3bIHJBICHIHBIH apaliblK KOWMACBIHBIH (KOPJIApPBIHBIH, PE3epBIHIH) OOIYyBIMEH,
HE OHBIH XKOKTBIFBIMEH aHbIKTajaabl. JKapTacTbl >KbIHBICTApbl KA3bIll aly Ke31HJe
Ka3y-THEY KYMBICTapbIH JKYPTi31IeTiH KeMep/Ie aThIl KOMapbUIFaH JKbIHBICTAp JaibIH
0OJyBl KEepeK, ajl TachMallJjay YIIIH oJlap KOJIKTIK OyHKepje, YHiHAlIey YIIH —
YHIHIUTIK OYHKEpre TOriyi Kepek xoHe T.0.

Tixeneti e3apaacep macini ipreyiec 3B€HOJIAp Ka0bIKTaphl )KYMBICBIHBIH KaTaH
OallJIaHbICBIH CUTIATTANBl JKOHE OJI Y3HIKCI3 KUMBUIIAFbl >KaOJBIKTAp KEIICHIHE,
Ka3y-THUEY KYMBICTApbIHBIH MEXaHUKAJIAHJIBIPY 3BEHOJApbl MEH ITUKIII KUMbIIIAFbI
KEIIIeHIHIH TachIMajiay 3B€HOJIAphIHA TOH.

Apanelx Kouma apxwiivl OpPLIHOALAMbBIH 03apaacep macini OalIaHbICTHIH
KOUJIITIH KEKE 3BEHOJApbIH CaJbICTBIPMANIBl TYpPJE ©3apa TYeJCl3 >KYMBICHIH
cunarTaiiipl. MyHzail e3apascep ’KapTacThl >KbIHBICTApAbl KA3blll ally KE31HJET1
oNapabpl Ka3blll alyFa AalbIHAAY JKOHE Ka3y-THEY KYMBICTapblHA, aBTOMOOHIIb JKOHE
TEMIPAKOJI KOJIIT KypaMJap Ke31He KailTa TUEY jKoHE TaChIMalay 3BEHOJapblHA TOH
(1.6-xecteni  kapa). KoiimanmapaplH  yIKeH  KeJeMIepi  MeXaHHKaJIaHABIPY
3BEHOJIAPBIHBIH AJABIHFBl KAaTapbhlH (KOMara AEHMIHT1) TOyeJCi3 KYphUIbIM PETIHAC
KapacThIpyFa MYMKIHIK Oepei.

bakputay cypakrapsl:

1. KeH >XyMBICTapblH KEIICHJI MEXaHUKAJIAHIBIPYAbIH HETI3r1 MPUHIUITEPIH
aTaHpbI3.

2. K/13 »xone KT3 3BeHonapbiHa KaHal )KaOabIKTap Kipeii?

3. YK3 xxone 1IK3 3Benonapeina Kanaai xa0apIKTap Kipemi?

4. YK3, AK3 xone bO3 3BeHONMapbIHa KaH 1all ka0 IbIKTap Kipemi?

5. MexaHuKallaHIbIpy 3BEHOJAPbIHBIH KYPbUIBIMBI HET€ OalIaHbICThI?

6. Kemeneri MexaHukaaaHIbIPy 3BEHOIAPBIHBIH CaHbl HEre OANIaHbICThI?

7. ApaniblKk KOWMaHBIH O0Jybl Hemece Oonmaybl €Ki Ti30eKTi 3BEHOJapblH
KaHJal gopexeneri e3apa OailaHbIChIH aHBIKTAM1b1?

1.2.7. Ka3y-Tuey koHe KoK ka0 AbIKTAPbIHbIH 63apa 0ail1aHbICHI

Heri3ri ka3y-they >kKaOIBIFBIHBIH TYPIH TaHJAaFaHHAH KEWiH KaOJbIKTap
KEIIeHIHIH OapJIbIK KaJIFaH 3BEHOJIAPBIHBIH HET13I1 JKOHE KOMEKII MallliHaJIaphl MEH
MEXaHU3M/IEPIHIH TUITEP1 MEH CaHbl aHBIKTAJIA IbI.



Tiz6exmi KypolibimObl Y30IKCi3 KUMBLIOAZbL HCAOObIKMAP KeuleHiHOe HETI3Ti
MamuHa (pOTOpPJIbI AKCKAaBAaTOP) MEH KOHBEHEPIIIK KOHIBIPFBLIAPIBIH (KOHBEHED,
KOHCOJIBb/Il YHIHICAIFBIII, KahTaTuerimi, T.0.) eHIMIUIIKTEpl apachIHAAFbl e3apa
OailJTaHbIC KeJIeCi TCHICYMEH CHUITaTTajIa bl

Q, =k,,(09B-005fv/ f, (1.3)

MyHIa Q  — DOKCKABAaTOPABIH MACHOPTTBIK OHIMIIri, M%/carar; Kp —

KOHBEWEpIiH KOHCTPYKTOPJIBIK MapaMeTpiIepiMEH aHBIKTAIAThIH Kod(ddumueHT; B —
Tacma €Hi, M; v — KOHBEHWep TacmachIHBIH JKBUIKY KbUITAMIBIFRI, M/C; f —pe3eps
kodhduimenTi (ropuszoHTaNb KOHBeWepiep ymiH @ f=f =12, an keubey
KoHBeWepnep yuriH f=ff , f 1mamacel KOHBeWep/iH KejOey OypbIIIbIMEH
aHBIKTaJIaIbI).

(1.3) TenneyneH TacaHblH 63apa OaimaHbICThl Koddduruentrepi f;, f,, eHi MeH
KBUDKY OKbUTIaMIbIKTapbl aHbikTanagsl. KKY sxone KKT kemennepinge opOip
KeJieCl KOHBEHEPIIIK KOHABIPFbIIAPbIHBIH NAaCHOPTTHIK OHIMJILIIT aJIbIHFbl KOHBEHED
OHIMJIUIINIHEH KeM Oonmay kepek. COHBIMEH KaTap, JKCKaBaropijap, KaiTa
TUETIIITEP XOHE KOHCOJBA1 YHIHIICATIFBIIITAP/IBIH CBI3BIKTHIK MapaMmeTpiiepl e3apa
OailyIaHbICTBI, OYJI KEH >KYMBICTApBIHBIH TEXHOJIOTHSUIBIK KEUICHACPIH eCcenTeyae Je,
’KaOIBIKTAp TUTIAXKBIH aHBIKTAaY/1a eCKepiIe/Ii.

Tapmaxmanzan KYpbLibiMObl YUKIOL KUMBLIOARbL HcaboviKmap KeuteHinoe (01p-
aKk  Kazy-THEy  MalluHachl  KaObUIJAaHFaH)  DKCKABaTOPJBIH  CaFaTaTThIK
AKCIUTYaTalMSIBIK  OHIMIIITIH, COHBIMEH KaTap OYKII >kaOapIKTap KEIICHIHIH
OHIMILIITIH (T/caraT) Kejieci TypJAe curnarrayra 00Jajs:

60k 60k ¢
= 2Fe gk, =——c® g kg, 1.4
QK’{ t o+t mq Tué/‘i‘to qE q ( )

n 0

MyYHJa (, — JOKOMOTHBTI KypaM HEMECe aBTOO3ITYCIPTIIITIH *KYKKOTEPTIIITIrI,

T; K, — JKYKKOTEPIIITIKTI Mainanany KodhQUUMEHTI; t, JKOHE t, — COMKeCIHIIE,

n
JIOKOMOTHUBTI KYpamibl (©31TYCIpTillTi) THEY )KOHE aIMACTBIPYABIH €CEMTIK YaKbITHI,
MUH; k., — THEY-TYCIpy onepauusiapbIHbIH O1pKeJIKi eMECTITIHEH OHIMIUTIKTIH a3ato
koadduimenti (k, <10); g — dKCKABaTOp IIOMIIIIHICr KBIHBIC CalIMaFbl, m; T, —
HAKThl >KaFJaia >KbIHBICTHl AKCKaBalMsJay LMKIIHIH €cenTiK (opTaiia) yakbIThl,
MUH; ¢ =d, /.

k

9, =E "7, (1.5)

pK

MyHzia E — DKCKaBaTop MIOMILIiHIH CHBIMIBLIBIFEL, M°, K, . JKOHE k,, — COMKECIHILE,

MIOMIIITI TOJITHIPY >KOHE IIOMIIITET1 >KBIHBICTBIH KOMCY Kod(dduiueHntrepi; y —
SKCKABAIMAIAHATHIH KbIHBICTHIH MACCHBTET THIFBI3BIFEL, T/M.
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QK.‘I ) QT.‘I

[~
o
)

Nr.p Nr.

1.36-cyper.TapmakTaiafaH KYPBUIBIMIBI KEIICHAET] KaOABIKTap OHIMILTITIHIH

KOJIK Kypajiaapsl canbiHa N; OalIaHbICTHI ©3Trepyi:
1 — xereHHiH caraTaTThIK OHIMILTIT Qx (KOIIK 3BEHOCHIHBIH (hakTim oHIMILTIr Qps); 2 —
AKCKaBAaTOPJIBIH THIM/II OHIMUIIT; 3 — KOJIK KypajllapbIHbIH KOCBIH/IBI THIM/II OHIMALIIT
(k=1ke3inme Oel-Q... = ¢p(N;) KUCBIFBI)

Op KOJIKTIH  (JIOKOMOTHBTI  Kypam, ©3ITYCIpTilll)  3KCIUTyaTalHsUIbIK
OHIMJIUIITIH (T/caraT) >KOFapbla KENTIPUIreH KOPCETKIIITEp apKbUIbI Kelecl Typle
cunarTayfra 0oJaibl:

60k
Qm.lt = < / quQ’ (16)
T¢+1,+T,

MyHZa T, — THEY-ayBICTBIPY ONCPALUSIAPBIHEIH YaKBITHIH KOCIIAFaHIaFbl KYpaM
(aBTO®3ITYCIPrill) PEICIHIH €CeNTIK YaKbIThl, MUH.

(1.6) Tenneyre keH11 Oelicek, { mamacel KeOeHreH caibiH, Q,, OIPKAJBIITHI
azas tyceni. ConbiMen Karap Ny =Q,,/Q,, OOIFaHABIKTaH KEIUEHHIH Oenriai Oip
eHIMAUIITH (Q,,) KaMTaMachl3 €Ty YIIIH KaKeTTi )KbIJDKbIMAJIBI KypaMm caHbl N; a3as
TYCel.

Opl Kapail Q,, ©CKEH CailblH koHE N, a3aiffaH calbIH >KaOJbIKTap KEUICHIHIE
KBbI3MET aTKapaThlH >KYMBICHIBIIAPIABIH €HOeK eHimzaumri Q' apta Oepemi (1.36-

Cyper).
KapacTeIpein OTBIpFaH q,,0d,,.t,.t, oHe k, mamamapbl Oenrim OOJFaH Ke3le

(1.4) dbopmynacel OOMBIHINA AHBIKTAIFAH ITUKIAI KAMBUIII KaOABIKTAp KEIICHIHIH,
OKCIUTYyaTalMsUIBIK CaFaTaTThIK OHIMAUIIT k, = 10 OonFaH Ke3/e MYMKIHJITIHIIE

Q. .max CcaHbiHa xerenl. CoHma Q, . 1IAMAChl YKCKABATOPIBIH TUIMJ1I OHIMIUIITIHE
(Q,.p) TeH Oomazel. Teopus xKy3iHae MyHIal OHIMIUIIKKE KEIIEHHIH KYpPaMbIHIArbl
KOJIKTIK KypangapiblH ecentik caumbl N, =N, =~ OonraH Kes3le XXeTyre Oonaipl.
Conma MbIHamait TeHmey opbiH amagel N, , =T,/(t,+t,), MyHza T, — Kypam
(aBTOO3ITYCIprilI) peiCiHiH (TOMBIK) €CENTIK YaKbITHI.
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Q,.. =¢(N,,) OYHKIHUSCHI KAIIBI JKaFaiijia KeJeci Typie aHbIKTaa Ibl:

60k
Tug +1,+7,
Con CHSKTBI DKCKaBaTOp MEH KOJIK KYpaJJapblHBIH THIMAI ©HIMIUNIKTEPIH
naiiganany kodddunuentrepi k, ., k, . 1me aHbIKTanansl. byn kosddurmmenTTep

w.m'

JKYMBICTAp/AbIH OIPKEJKI €MECTITiHEH, COJ CHSKTBI >KaOJbIKTapIbl >KHHAKTAYIbIH
YKOHE OHBIH KYMBICHIH YUBIMJIACTHIPYABIH TOMEHIITIHEH (KOJIIK KypaJJapbl CAHbIHBIH
YKETKUTIKCI3/IIT, SKCKaBaTOPIbIH TOMEH HEMECE OT€ JKOFaphl KyaTThUIBIFbI, KEMEP/IeT1
KOJIIAPAbIH ~ JlaMy cyl0anapblHbIH HEMece aBTOMAllMHaHbl —THeyre Oepy
cy10aapbhIHBIH IYPBIC €MECTIT1 KOHE T.0. KEIIeH OHIMIITIHIH TOMEH/ICY JI9PEkKECIH
cunattaiipl. Oifna 607aThiH Oip KoM, MYH/IAa KEHXKapiapJa >Kypri3UIeTiH Maii1abl
Ka30aHbl CYphITITAY, T.0. KYpJel Tajantap KapacThIpbUIManiIbI.

[Tapannenbal >koHE aWKacKaH KYpPbUIBIMABI IUKJIAI KUMBULABI SKaOJbIKTap
KEIIeH] Ke31HJAET1 Ka3y-THEYy oHE KOJIK MallWHaJapbhIHbIH apachIHAaFbl CAHJBIK
YKOHE canaliblK e3apa OalaHBICHIH AHBIKTAYABIH OICTEMENIK aMallbl TapMaKTaJllFaH
KYPBUIBIM/IBI ~ KEIIEeHJep Ke3iHjerifeil. byn skargaiina KelleHHIH eHIMIUIII OFaH
KIpETIH JKCKaBaTtopjaplblH (COJ CHAKTHI KOJIK KYpajaAapblHbIH) KOCBHIHBI
OHIMJIUIITIHE TEH, ajl THEy-TachlMayJlay MpoIeciHIH OIpkenki OoaMmay aopexect
acipece, KOJIK Kypajajgapbl KO3FaJbICHIHBIH AallblK UK (KEHICHHIH aiKacKaH
KYPBUIBIMBI) KE€31HE TOMEHICH]T.

PoTopnel Hemece IIBIHXKBIPIBI 3KCKABATOPJIAPIBIH TEMIPKOI KOJITriMeH
KEIIeHIe JKYMBIC 1CTeY Ke31HJE Tay-KeH Ka3bIHJBICHIHBIH Y3/1KCi3 aFbIHBIH UK
arblHFa TYPJICHIIPY KEHXApJBbIK KOJJap CaHbIH €Ki-YII ecere JIeHiH KoOeuTy
HOTHXKECIHE >Ky3ere acaabl. KepiciHmie, HUKIAI KUMBUIABI  JKCKaBaTOPJIApAbl
Y3IIKCI3 KO3FaJIbICThl KOJIKIEH (KOHBEHep, TMApPaBIMKAIBIK, T.0.) >KaOJabIKTalraH
KeIIeH/Ie KOJAaHy Ke31H/Ie Tay-KeH Ka3bIHbICBIHBIH IIUKJII aFbIHBIH Y3/1KCI3 aFbIHFa
allHaNABIpy OKWUHAKTAFbllll OyHKEpJep[l NaijanaHy apKbUIbl KY3€re acajpl.
ATanmpill  OYHKEpPJEPAiH  CHUBIMABLIBIFBI ~ MBIHQJA  OPHEKNEH  TaObLIAIIbI
Vs >(15+2)E, (E — 9KCKaBarop MIOMIIIiHIH CHBIMIBUIBIFE). ABTOMOOWIb JKOHE

KOHBEMep KOJIKTepiH Oipre KoJgaHy Ke3iHJe SJETTe KEHICHHIH KYPBUIBIMBI KYpAei
TapMakTajgraH OoJbIT Kenemi. A Tay-KeH Kas3bIHIBICBIHBIH OlpHEIe UKIIII
aFbIHIAPBIH OIp Y3/IKCi3 aFbIHFa KETIPY TYPAKTHI HEMECE JKapThlJail TYPAKThI YCaTy
HEMece eJiey arperaTTapbIMeH >KaOJIbIKTaIFaH XKUHAKTAFBIII OYHKEpJepae KOoJaaHy
apKBUIBI JKY3€Te achIpblIaabl. BYHKEpIIH CHBIMIBLIBIFEI ObLIali  ©pHEKTENeIi
V; =(1+4)V, (Va—aBTOO3iTYyCiprilll MIaHAFbIHBIH CUBIMIBLILIFE).

KemieHHiH KETEKIT THEy KoHE KOJIK XaOIbIKTaphlH OWJarbliail >Karmaiiga
CaKTaNTBIH MaIllMHAJIap MEH MEXaHHM3MJEP OJIADMEH JJIOCTTE apajblK KoWmaiap
apKbUIbI ©3apa Oainanbicanbl. COHIBIKTaH OYIT )KaOabIKTap Ikl (OypFbUIAY, YHIHIITIEY,
KOMEKIIN) KUHAKTAY YIIIH Ka3y-TUEY JKOHE KOJIIK MalllMHAJIaphbl KYMBICHIH Oemnrii
Olp TEXHOJOTUSIIBIK IUKIJEPre 067y KakeT. TeXHOJOTHUSUIBIK IUKIIEP THUEY, Tacy
JKOHE 0Oacka Ja »KaOAbIKTap TYPJEPiH >KYMBIC KeJieMJIepl MEH OjaplblH OpPbIHIAY
Mep3imaepine cail Oipiktipeni. byn karmaiapiarbl TEXHOJOTHSUIIBIK HUKIACPIIH
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KYMBIC KeJIeMepl apaliblK KOMManap CUbIMIbUIBIFBIH CUMIATTaIbI.
bakpuiay cypakrapsl:

1. Y3aikci3 KUMBULABI KaOJbIKTap KEIICHIHIH Ti30€KTI 3BEHOJIAPBIHBIH ©3apa
OaitmaHbIC THIMILTIT KaH1ak GakTopiapra OaniaHbICTHI?

2. lluxnal KUMbULIBI KaOABIKTAp KEIICHIHIH TI30€KTI 3BEHOJAPBIHBIH ©3apa
OaiiaHbIic THIMAUIIT KaHAai (hakTopiapra 6aiIaHbICThI?

3. Huknal KAMBUIABI KaOIbIKTap KEIICHIHIH MapajuleNbll JKoHE alKacKaH
KYpbUIBIMZIBI ~ 3BEHOJIAPBIHBIH ©3apa OalaHbic THIMAUIT KaHaai (akTtopiapra
OaiIaHBICTHI?

1.2.8. Ka3y-Tuey KoHe KOJIIK Ka0AbIKTAPbIH KUHAKTAY Herizaepi

Kapbep 9KckaBaTOpHapbIHBIH  OPTYPJIUII  OJIApAbIH  KaphepiAiH TaOuru
JKaFIaiylapplHa JKOHE JKYKarbIHJApblHA COWKEC KEeJEeTIH MOJENbACpIH TaHJIayFa
MYMKiHIIK Oepeni. bip OepisireH kykalfHAJBIMBIH KaMTaMachl3 €Ty YIIiH (KapbepaiH
Oenrunl Olp eHAIPICTIK KyaThlHA cail) KyaTbl OENTriIl 3KCKaBaTOPJApIblH KaKETTl
caHbl opTypii Oosybl MyMKiH. OJI HET131HEH KEHXKapJjapAbl KOJIKIEH KaMTaMachl3
eTyre OailmanbIcThl. By Tanman KepceTKillll peTiHAE *KEKe TpacCaMeH a0 abIKTalFaH
KeMepJiep TOOBIHBIH OPKACHICHIHBIH KEH)KapIaphlH KONIK KYpaldbIMEH KaMTamachl3
eTy KO3(pPUIMEHTI 7, KapacThIpbLIa/IbI.

KapacTeIpbuiblll OTBIpFaH 7, IIAMACHIHBIH OHTAIIbl IlIaMara JeHiH KeOeroi

XKaOABIKTap OHIMAUINH apTThIPYAbIH YJKEH pe3epBl Ooabpin  TadObuiafbsl. On
aJIMacThIpy OEKEeTTepiH KeHXapFa >KoHEe TYCIpy ydyacKesepiHe »KaKbIHIATKaH Ke3JIe
YKOFAPbl MOHI'€ KETE/I.

TaceiManiay peKMMIiHIH HET13T1 cUIaTTamMachl peTiHAe Kypaell Op>KOJIbIH Oip
JKOJIBIHA KATBICTHI aJbIHFAH THUEITEH TMOE3JapJIbIH KYpPINl OTyl apachlHIAFbl YaKbIT
WHTEpBaJIbl t, KapacThIpbliaabl. bys MHTEpBan TpaccaMeH OTETIH KYKarblHbI MEH

1o€e3/1 cajMarbIHa OaillaHbICTHI.

Ipi kapwepiiepae KypAeli Op>KoJjjap TpaccajlapblHBIH €CENTIK OTKIZy KabJeTi
TONBIK mMainananpuiafpl. CofaH OalllaHbICTBl MOE3AAPABIH KTyl apachIHIAFbl
WHTEpPBAJI TEXHUKAJIBIK Karaaiyiiap OOMbIHINA €H a3 t,., lIaMacblHa xeTedi. byn

WHTEpBaJ KaphepaiH OCpIIreH KOJIKTIK KaTHAC IIaMachl apKbUIbl IKCKaBaTopJap
CaHBIH IEKTEHIi:

N, <1/t (1.8)

umin !

MyHAa | — THeNTeH moe3napAblH KeMEP/ICH IIbIFy UHTEPBAJIbI, CaFarT.

Kemepe 6ip axckaBaTop KYMBIC iCTeTeH ke3ne | =t, +t , MyHaa t  &KoHE t, —

ColKeciHIIIe, TToe3ap bl THEY KOHE aIMACThIPY YaKbIThI, CaFart.
bipnemie skckaBaTtopiap KYMBIC icTereH kesne | moe3map K ypy rpadurimMex

AHBIKTAJIAJIbI.

82



[[Tamanbr kapeepiepae (opKaichichiHAa O1p dKCKaBaTopAaH Oap eKi-yIn Kemep)
KON KaFrJaiiia Op>KOJI TpaccallapblHBIH OTKi3y KaOJeTi TOJBIK IMaiJaTaHblIMai Ib.
byn xarnaiina s)kypyaiH (akTiiai opTaiia HHTepBaIbI (CaFaT) OHBIH €H a3 IIaMachlHaH
apThIK 00saabl. O )KYMBIC ICTEN *KATKAaH JIOKOMOTHB KYPaMbIHBIH Kbl CaHbl N

MEH PEHC y3aKThIFbIHA T, (CaraT) OalIaHbICTHI:
t,=T,/N,,.. (1.9

Hon ocelHmali uWHTEepBaJIMEH OepuireH OIpXKOJael Tpaccara 0oc moe3zap Ja
KEJIII JKaTa/ibl. DKCKaBaTopiap caHbl N, OOJIFaH Ke3/le OHBbIH SPKANMCHIChIHA MTOE31ap

t N, (carar) yakpITTaH KeHiH Kelell. byn Ke3eHIe SKCKaBaTOPIbIH AasChIHIAFbI
noe3ziap TUEIIII, aybICTRIPBUTYBI KEPEK, SIFHU

tN =t +t,=nq/Q,, +t, (1.10)
HEMECCC
T,N,/N,.=nq/Q,,, +t,, (1.11)

MyHJa Q,, — 9KCKaBaTOPJbIH TEXHUKAJIBIK OHIMILUIIT, T/CaFart.
Kepceruiren (1.10) TeHmik t, TWUIMJI I[IAMacblH AHBIKTAy MEH aJIMacThIpy

OCEKeTTepiH JYypbIC OPHANACTHIPY AaPKbUIbI OpbIHAANABL. O  TEXHOJOTHSIIBIK
MIPOIIECTIH KAKETT1 ISJIIriH KamMmTamachkl3 erei. Ansiaran (1.11) TeHumey HeriziHzae
JJOKOMOTHUBTI KypaM MEH OJKCKaBaTopijliap MapKiHIH YMBICHIH I0€3]l PEeHCIHIH
Y3aKTBUIBIFBIMEH, OHBIH MaliJaibl calMarbIMEH JKOHE KeH)KapiiapAbl 00C KypamMMeH
KamMTaMachl3 €Ty Kod(duiueHTiMeH OalaHbICThIPY (Tay-KeH KOHE KOJIK
XKaOJBIKTApbIH TOJBIK NalJanaHy YIIIH) KaxeT. byl e31HIH ailHaJbIMbIMEH
CUIIATTANATBIH KE€H KYMBICTAPBIHBIH 9pOip KE3EHIH/IE aHBIKTayFa KOJI alla/ibl.

JKanmel TEXHOJIOTHSUTBIK PEXUMII €H aJIBIMEH KeMepJeperi JKYKaFbIHIapbIH
IYpBIC KUHAKTAy (OodapAbpl KOCYy HeEMece KaiiTa TONTAcThIpy), COHBIMEH KaTap
YKOJIIAPJIbIH, 1aMy >KOHE alIMacThIpy OCKETTEpiHIH OpHajacy Cyj0achlH e3repry,
YKYMBICTBIH >KaHa >KarJailiapel MEH KeJIeMJIepiHE COMKEC KEJIETIH THEY JKOHE KOJIK
KaOIBIKTAPBIHBIH YHIIECIMIH TaHJIay apKbUIbl peTTeyre Oonanbl. by ke3ne moe3apiH
naianpl caJMarbiH (MIO€3/1aFkl BArOHAAP CaHbl) OapIIbIK JKYKAFbIHAAPHI YIIH Oipaen
caKkTay KepeK, OWTKEeHl TMoe3NapAblH Ke3 KEITeH KEH)Kapfa Hemece YHIHAUTK
HKCKaBaTOpFa TiKeJeh Oapybl KaXKeT.

KeHn »KyMbICTaphIHBIH JaMybl OapbIChIHAA JKYKaWHAJIBIMIAPHl KOHE Kaphep
TepeHIIrHIH yiFas Tyceni. On TackiMaiaay KallbIKThIFBIH Y3apThIN, Tpacca MilliHIH
KYpICJCHIIpin, peic yakbIThiH  y3apTaabl. COHBIH calfapblHAH JKbUTKBIMAJIBI
KYpaMHBIH TMaiijianany Kepcetkimrepi TemeHzaereini. Kapbep Tepenairi MeH
KYKalHaJbIMBIHBIH ~KOO€IiHe OallIaHbICThl KaXEeTTl KbUDKbIMAJIbl  KYpPaM/Ib
KamMTaMachI3 €TYIIH €K1 KOJIbI 0ap:

MOC3/IbIH Tl AaIIbI cajIMaFbl MCH JJOKOMATHBTIH KyaThIH ©3TepPTICH KYMBICTAFbI
JIOKOMOTHUB KYpaMJaplblH CaHbIH KeOeuTy; OyJl Kapbep KOJIAPbIHBIH OTKI3Y
KaOJeTiHIH pe3epBi OoiiFaHaa HEMece OHBI y3apTyFa TEXHUKAIBIK MYMKIH OOJFaH
JKarJanaa OpblHAAIaIbL;
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MOE3JbIH TMalJalbl CaJMarbl apTTHIPY JKOHE JIOKOMOTHB Kypam CaHBIH
KeOeiTIel, KyaTThl JIOKOMOTHUBTED/Al MaljanaHy, Oyjl mapara TpacCaHBIH OTKI3y
Kabyeti ocep erneiiai. bipak OHBI Ky3ere acelpy Ke3iHJAE I0e€3] Y3bIHIBIFIHBIH
yYIIFaloblHa OalIaHBICTBI CTAHIMA, OEKET JXKOHE pa3be3liep TpaccalapblH Y3apTy
MOcCeJeci Tyabl.

Bipin1i ko1 Kapbep TEPEH I MEH KYKalHAJIBIMBI OHIIIA KOIT ©3repMereH Ke3Jie
(10-15%), an exiHIIici %O OChI KOPCETKIIITEPAiH €JICyJi ©3repreH Kes3le THiIMII
OoJaabl.

bakputay cypakrapsl:

1. KappepiH KyMbIC KEHICTITIHIH TabaH ayJaHbl >KOHE TEpEeHJIr YiFaiFaH
Ke31HJe PKCKaBaTOPJapAbl KOJIKIICH KaMTaMachl3 €Ty JKaFJdaiJIapbIHBIH TOMEHCYI
KaJiaii OaiiKaiaabl?

2. lluknal KAMBULABI KEMIEHHIH THIMII JKYMBIC 1CTEYIHE KYPAETl OpP>KOJIBIH
OTKI3y KaOJIETIHIH oCEPiH CUMATTaHbI3.

3. Kapbep/iiH TepeHIiri MeH KYKaHaAJIBIMBI KOOI Ke31H/e IKCKaBaTOPJIAPIbI
KOJIIKIIEH KaMTaMachl3 €Ty JKaFJaiaapblH )KaKCapTy JKOJIAapbIH aTaHbI3.

1.2.9. MammHaJap MeH Ka0AbIKTap KellleHiHiH JKYMBICKA 1Al bIHABIFbI

Kocnapnbel-anaein ana sxenzaeyiep (KAXK) sxyileciH KypaWThIH KYHAENIKTI
JKOHE KE3CHIIK JKOHILYJIEp, KOCIapibl aFbIMIaFhl, OpTallla, KbUIIBIK JKOHE Kypemi
KeHAEyJIep opOip JKeHIey apaiblK Ke3eHIepAe Tay-KeH JKOHE  KOJIK
JKaOIIKTAPBIHBIH OHIMII KOHE KaylIci3 >KYMBICBIH KamMTaMachl3 eTyl kKepek. bipak,
Kapbep XKaOJbIFbIH TMaiilajaHy JKaFJalbIHBIH ©3T€PMEIIUIIri, KeKe OeJIIeKTep MEH
arperaTTapblH (akTiIl *KOHE HOPMATUBTIK KbI3MET MEP3IMIEPIHIH COHKEC KelaMeyi,
KOCTIAPIBI-ANIABIH  aja  JKOHACYJEpAiH  JKOFaphl  camajga  OpbIHAAIIMAYBI
MalTuHaIapIbIH KbI3METTEH anaTThIK IIbIFyIapblHa aJIbIIl KeJeIl.

MammHanapplH MYJITIKCI3 KYMBIC ICTE€YIH KOHE YKOHJEYIe *apamAbLIbIFbIH
€CKEPETIH CaHJIbIK KOPCETKII PETIHJIE )KYMbICKA JalbIHABIK KOd(PPULIMEeHTI (anaTchI3

KyMbIC 1cTey Kod(¢uuueHnti) k, KapacTblppuiafipl. On MallMHAHBIH MYJTIKCI3
’KYMBICBIHBIH KOCBHIHJIBI YaKBITBIHBIH 7T, Oenriai Oip KyHTI30emiK yakbiT T,
apalbIFbIHAA  AIbIHFAH  KalblHA ~ KENTIPYIIH JKallbl yakeITell, MeH T,
KOCBIH/IBICBIHBIH CyMMAacChIHa KaThIHACBIMEH aHBIKTaJIa bl

k=T, /(T,+T,) (1.12)

Janeiaabik kodddumuenTi k, opOip MallMHAHBIH CEHIMJIUITH KOHE OHBIH
HaKThl Karjailap/ia MYJITIKCI3 JKYMBICKA HKEMJIUIK JOPEKECIH cumaTTauinl. K,
IamMachl 9pO1p KOCIMOPBIHIAFBI JKa0 IbIK KYMBICHIH CTATUCTUKAJBIK Tajaay HET131H/Ie
aHbIKTaManbl. JKoOambIK JKOHE KOCHAPJBIK €CenTey YIIiH k, OIpTHNTI MalluHaHBIH
yKcac jKarJaisiapjia ’KyMBbIC iCTey ToxipuoOenepiMeH KaObuigaHanasl. OpTa ecenteH
OHBIH IIIaMachl: MeXaHUKaJIbIK Kypekrep yumnH — 0,9-0,94; nparnmadinmap ymnis —
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0,83-0,88; ckpemnepraep, Oymnbmosepraep xone tuerimrep ymin — 0,85-0,9; potopst
skckaBaTopiap yuiiH— 0,9-0,95; xouBeitepiiep (Oipeysik) KEHXapibIK JKOHE
yHhiaauik—0,93-0,96; eTki3y xkoHe maructpanbai — 0,97— 0,98; aBroesiTyciprimrep
yurin — 0,85-0,91; nokomotuB Kypamaap yuid — 0,88— 0,94.

JlalbiHabIK  KOA(@UIIMEHTI  MallMHAHBI ~ yaKbIT  OOWBIHINA  TakjgataHy
koadduienTinen k, Oipriama esrerie, ce0ed1 COHFBICH KaOABIKTAPIBIH KOCTIAPJIbI

YKOHE IKCILTYaTaIMSUTBIK TOKTAIl TYPYBIH €CKEPE/Ii:

k‘f:Tp/(Tp+T8+Tn.n+T3.n):TT’ (113)

P K

MyHIa T, — KapacThIPbUIATHIH KYHTI30€IIK YaKbIT Ke3eHIHAer! T, MalluHaHBIH
TOKTall TYPYBIHBIH KOCBIHABI YakbIThl, T,,— 7T, KE3CHIHAEri MalluHaHbIH

o
AKCILTYaTaMSIIBIK TOKTAIT TYPYBIHBIH KOCHIHIBI YaKbITHI.

’Kocmapnel ToKTam Typyfa KaOABIKTApAbIH KaObUIMAHFAH >KYMBIC PEKUMIMEH
OallIaHBICTBI TOKTAIl TYPYBI >KaTabl: >KOCIAPJBI-AIAbIH ajla XKOHICY, AYbICHIMJIbI
KaObU1/1ay JKOHE OTKI3Yy, aybIChIM apalIbIK OHE TYCKI Y3LIIC YaKbITTAphl, 1E€MaJIbIC
KYHJEp] ’KoHE OacKa /a KapbepJeri >KYMbICTap/ibl KYHTI30€KTIK YHBIMIACTBIPYMEH
KAapacThUIFaH Y3UIIC YaKbITTAPHI.

OKCIUTyaTalUsIbIK TOKTAll TYpyFa >KaOJbIKTap >KYMBICHIHBIH KaObLIIaHFaH
TEXHOJIOTUSCHIMEH OalJIaHBICTBl TOKTAN TYPYbl KaTaAbl: KEHXKapiapiarbl KeJK
KypaJlJIapblH (9KCKaBTOPJIAP YII1H) aIMaCTBIPY KOHE TUEY-TYCIPY OlepausiiapblHbIH
(keJiK Kypajjapbl) YyakKbIThl, MalllMHAJIap KO3FaJbICHIHBIH, OJJIAPJbIH OPHBIH
aybICTBIpY, OailJlaHBIC JKENICIH Y3apTy, IKCKaBaTOPJbIH >kaHa eHbere Kipy, T.0.
yakpITHl. JKeke MammHamap >KoHe KaOabIKTap KEIICHIHIH dKCILTyaTalldsIIBIK TOKTAIl
TYPY YaKbITHI Kbl HAKTHI TEXHOJIOTHSIIBIK KEIICH YIITiH aHBIKTATa bl

KaOnpikTap KelIeHIHIH JaWbIHABIK KO3()@UIIMEHTI OHBIH KYpbUIBIMbIHA,
3BEHOJAp MEH MalllMHajap CaHblHA, JKEKEe MallWHaJapAblH  JalbIHIBIK
kod(pdulleHTIHE, COHBIMEH KaTap 3BCHOJApJAbIH ©3apa OaillaHbiCy ToCUIiHE
OallIaHBICTHI.

3BeHONapAbIH Koiima (OyHKep, KalTa They OEKeTi, aThill KOMapbhUIFaH KBIHBIC
KOopJapsl, T.0.) apKbUIbl ©3apa OalaaHbICYhl Ke31He KoWMara JSHIHT1 3BEHOJApIbIH
anmaTThIK TOKTANl TYPYBIHBIH ocCepl a3alThUIa bl HEMECE TOJIBIK KOWbLIaAbl. byl
JKarmanaa >kaOJbIKTap KEIICeHIHIH JalbIHIBIK KOd()(PHUIIUMEHTIH K001 OHIMIITIKTIH
K00€10 KO3()HHULEHTIMEH k, €CKEPLIEI.

bakputay cypakrapsl:

1. Kemk »>koHe YHIHAUIIK 3BEHO JKYMBICHIHBIH THIMJIUNTIHE ocep eTeTiH
(bakTopIapsl aTaHbI3.

2. MamuHanapablH )KYMBICKA JaWbIHILIK KO3(P(GUIIMEHTI HEHI CUITATTalIbl )KoHE
KaJlail aHBIKTaJIaabI?

3. MamuHanbl yakpIT OOWbIHIIA TaiianaHy KO3()@UIIMEHTI HEHI CHUIATTaW]IbI
»KOHE KaJlal aHBbIKTaJIaIbl?
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4. JKabmpIKTapAplH *KOCTAPIIbl TOKTAIl TYPYbIHA HE KATabI?
5. DKCIUTyaTalusiblK TOKTaN TYPyFa He JKaTaabl?

1.2.10. 7KadapIKTap KemeHiHiH OHIMILTIK KopceTKimTepi

Tay-keH koHe KOJIK MallMHAJAPbIHBIH MAaCHOPTTHIK, TEXHUKAIIBIK KOHE THIM/I
OHIMJIUTIKTEPI1 JKOHE JKEeKe MallTiHAIap MEH KaOIbIKTap KEeIIECHIHIH IKCIUTyaTaIHsIIbIK
OHIMILTIKTEP1 OOMaIbI.

Mawunanoly muimoi eHimoinici Q,;, MAaIllMHAHBIH HAKThI Tay-KCH TCXHHUKAJIBIK

JKaraanIapaarbl €CeNTIK CaraTaTThIK OHIMAUII 00bIn TaObu1aabl. O HET13T1 JKOHE
KOMEKIII omnepanusuiapAblH (PaKkTiIl yaKbIThIH, KBIHBIC JKOFAIBIMBIH, HET13T1 JKYMBIC
(eHIMII) YaKBITHIHBIH MEHIIIKTI CaJMaFblH €CKepelli JKOHE KaOIbIKTapabIH
SKCIUTyaTalMsIbIK OHIMIUIIT aHbIKTayFa HEri3 Ooybll TaObUIagbl. Q,, MIAMACHI
MalTMHAHBIH €H KOIl SKCIUTyaTallUsJIbIK CaFaTaTThIK OHIMIUTITIH CUMTATTalIbI.

IKenryamayusnvlk OHIMOLIIK Kabl JKaOJbIKTap KEIICH! »OHE MAaIllMHAHBIH
OepuireH Mojeni Olp YakbIT MEp3IMIHAE OpBIHAAW alaThlH >KYMBIC KOJEMIH
kepceTemi. O TEXHUKAIBIK, TEXHOJOTHUSIBIK XOHE YHBIMIACTHIPY KYMBICTAPhIHA
YKOHE Y3LIICKE KETETIH YaKbITThl €CKEPE OTHIPHII aHBIKTAIAIbI.

KapacTeIpbiiaTelH KE3€HHIH V3aKThIFbIHA OalIaHBICTHI CaraTaTTHIK, OpTallla
CaraTaTThIK, ayBICBIMIBIK JKOHE OpTamia aWjIblK, aJIbIK JKOHE IKBUIIBIK
AKCILTYaTALMSIIBIK OHIMILTIKTEP OPbIH aJlajibl.

OKCIUTyaTalMsJIbIK  CaraTaTThlK OHIMJIUIIK MallMHAHBI HeMece >KaOJbIKTap
KEILIeHIH HET13T1 )KYMbICTA KOJIJIJaHFaH 1a O1p carat »KYMbIC YaKbIThIH/Ia OEPETIH OHIMI.
On xaOAbIKTapbl KUHAKTAyFa KOHE KEIIeH JKYMBICHIH JKellen OacKapyra Kaxer.
¥3aK KYMbIC Ke3eHIHAE (9JeTTe, aybIChIM) €CENTeNIreH OopTalla CaraTaTThIK
OHIMILITIK ayBICBIMIBIK KOHE TOYIIKIKTIK KOcTapiiay Ke31H/1e KOJIIaHbLIaIbl.

DKCIUTyaTallMsIbIK ~ aybICHIMIIBIK ~ JKOHE oOpTalia aliIblK OHIMAUNK KeH
JKYMBICTAPhIH JKOHE KOJIK MAalllMHAJaAphlH MEH aO0JbIKTap KEIIEeHIH KYHJIETIKTI
x)ocrapiayia KOJJaHbUIaAbl. AMIIBIK jKOHE BUIABIK OHIMIUIIKTEp KOpPCETKIITepl
Kobanay KOHE KeJEHIEKTIK KOocmapiiay Ke31HJE€ KOCIMOPBIHHBIH KaOJbIKKa JereH
KOKETTIITIH aHBIKTAy/la, COHBIMEH KaTap KEH JKYMBICTAPBIH JKBUIIBIK, TOKCAHIIBIK
YKOHE alJIBIK JKOCTIapiiayaa KOJIaHbLTA b,

JKanmel Typae *eke MallMHaNapAbIH JKCIUTyaTalUMsIbIK oHiMaimri (m%/carar)
KeJsieci GopMysiaMeH aHbIKTaIa b

Q,=Q,TKkK,, (1.14)

MyHAa Q, — MAIllMHAHBIH Y3[IKCI3 dKYMBIC KE€31HAET1 TEXHUKAJBIK (CaFraTaTThIK)

eHiMminmiri, m>/carar; T OHIMJIUTIKTI aHBIKTAy KE31HJAETl KapacThIPbLIAThIH

K

KYHTI30€JIK yakpIT Ke3eHi; k, — MallnHaHbl YakbIT OOWBIHINA MaliganaHy

6

ko3 purmeHTi.
byn k, ko>pdUUMEHTI KEeH 3XYMBICTAPbIHBIH TEXHOJIOTHSCHIMEH, OJIApIbl

YUBIMIACTBIPY JCHTeMIMEH, Tay-KeH J>KOHE KOJIK JKaOJbIKTapbl KEeIIeHIHIH
MaIIMHAJAPbIHBIH OCPIKTUTITIMEH aHbIKTAJIa bl
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Kobanbik ecenTeynepae KoHE KEJEIHISKTIK jKocmapiiay Ke3iHae K, ayIbIHFbI
KaTapJibl OHIIpiC TOXKIpUOeIepAl TaH1al KOPBITY Heri3iHae KaObuiaaHaasl. Mbicalbl,
O1pIIeMIIITI IKCKaBaTOpiap — MEXaHUKAIBIK KYPEKTEp/l JKbUl OOMbIHAA MaianaHy
KO3 UITMEHTI: Tay-KeH Ka3bIHABICBIH TEMIpP:KOJ Keuirine tuey kesinnge - 0,55-0,7;
aBTOMOOWIL Keuirine Tuey kesinme - 0,6-0,7 >xoHe KOHBeWepre THEY IKOHE
KBIHBICTApAbI YHIHJIITE ayAapsin Tery ke3inae - 0,7-0,9-re Ten Gomnbin KaObUIIaHAIBIL.

bipak, Tay-KkeH XoHE KeJIIK MalllnHaJIapbIHbIH (DaKTLII OHIMIUTIT KOl JKaFaaiaa
MYHJIall €CEeMNTIK KepCeTKIITepre coikec Kenmeiai. MyHbIH cebeli, kaOabIKTap
KEILICHIH CAHJIbIK JKOHE CallaliblK KUHAKTAY €CEMTIK jKarjaiiapra colkec KeaMmeii.
CoHbIMEH KaTap Kol >Karjaiiapja OJKCKaBalusjiay TMPOIECIHIH OObEKTUBTI
(KTUMATTBIK KaFaaiiiap, >KaOJbIKThIH OY3bUTYBI, *KYMBICTBIH OipKeaki OoaMaysl,
T'COJIOTHSIIBIK JKaFdaiiap/iblH KYpT e3repyl) ceOenTepMeH, CoHJai-aKk CyObeKTUBTI
(eHIIpICTI YUBIMAACTBIPYABIH JKETKIUIIKCI3/IIT1, OHIIPICTIK TOPTINTIH JKETKUIIKCI3IIT,
T.0.) >KarmaiiapMeH Ke3neucok Oy3bunybl. COHIBIKTAH, TOXIpUOE Ky3iHae GhakTi
(HeMece MIbIHAKBI) OHIMIUIIK OACTTE MAalIWHAHBIH €CENTIK >KBUIIBIK OHIMJIUIIIIHECH
10-20% (xetime 40 %) nmeiiin TemeH Oomnaznpl. IlIpIHANBI OHIMIUIIK OHIIPICTE
KUHAJIFaH MOJIIMETTEP/l OHJEY apKbUIbl aHBIKTAJIaIbl )KOHE OJ1 COMKec TaijiayaaH
OTKEHHEH KEHIH €CEeNTIK >KOCMapibl KOPCETKIIITEPre ©3repicTep €Hri3y YIIIH Heri3
OOJIBITT TAOBLIA IBI.

KaOapIKTap KELIEHIHIH )KOHE Tay-KEH JKOHE KOJIIK MalllMHAJIAPbIHBIH ©HIMILIIT
Kol (aktopiapra OalIaHBICTBI, OJapIbIH I1MIIHEH KeJeCl KIKTeJIreH Oemimaapi
KepceTyre 00aabl:

Tabuzu ¢paxmopnap. XaOAbIKTapAbIH OHIMJIT OIPIHIIIAEH Ka3bIll aJbIHATHIH
Tay KBIHBICTHIHBIH (DU3UKA-TEXHUKAIBIK CHUIATTaMalapbIMEH aHbIKTaNanbl. by
cumarramanap OKbIHBICTBI OypFbUIay, aThIll KOMapy, OKCKaBalMsUlay >KOHE
TachIMalIIay Ke31HJEr KUBIHIBIKTApJbl ECKEPETIH CaJILICTBIPMAJIbl  Tay-KEH
TEXHOJIOTUSIIBIK KOPCETKIIITEePIH Kypanbl. Tay >KbIHBICTAPBIHBIH opOip TOOBI MEH
KJIaChIHA COMKEC KEJIETIH Tay-KeH KoHe KeJIIK MalllMHAJIapbIHBIH TYpl Oonaapl. by
KarJal KeuleH KaOJbIKTaphlH >KMHAKTAy MYMKIHIITIHE IIeKTey Kosabl. Tay
JKBIHBICTAPBIHBIH, CAJIBICTBIPMAJIBl Tay-KEH TEXHOJOTHUSIIBIK KOPCETKIITEpl Tay-KeH
YKOHE KOJIIK XKaOAbIKTAPHIHBIH OHIMIUIITH €CENTeyAe 0T€ KOJIAMIbI.

Ka3pim ajgbpIHATBIH  KBIHBICTAPABIH — (DU3UKA-TEXHUKAIBIK CHIATTaMalaphbl
OIpIHIIIEH JKEKe oOlepanusiap MEH JKalilbl TEXHOJOTUSUIBIK MPOLECTEPIIH
OpBIHIATY KBIIAAMABIFBIHA 30p ocep ereni. COHBIMEH KaTap ojiap KaOJIbIKTapablH
OemIIeKTepiHe TYCETIH JMHAMHUKAIBIK KYIITEP/Il )KOHE OJapIbIH TO3Y KbIIAaMIbIFbIH
AHBIKTaNIbI. JKbHBIC MacCHBIHIH KYPBUIBIMBIHBIH ~ OipKenki OoyiMaybl Ja
TUHAMUKAJIBIK ~KYIITEPAl, KOMEKI OIepanusiap YaKbITBIH JKOHE OJIapJIbIH
OPBIHIATYBIHBIH O1pKeNIKi 00JIMaybIH YIIFauTaIbl.

TemmepaTypanblKk peXUM >KOHE Oacka Ja KIMMATTHIK (akTopiap, ocipece
KBICKBl ME3TUIZC MaHbI3ABl POJL aTKapaabl. TeMeH TemrepaTypa Ke3iHIe Tay
JKBIHBICTAPBIHBIH, Ka3blll ayFa, ajl CyJaHFaH >KBIHBICTAPIBIH (ocipece cas3fipl) —
TackIMaiiayra kexepri keOetieni. Tay-keH MammHaIapblH jkacayaa KOJAaHBLUIATHIH
MaTepHaIapAblH KaCHETTepl HaIapiaipl. IKCKaBaTOPBIH allaTThIK TOKTAIl TYPYHI
2-4 ece kebOeifeni. On Heri3iHEH METAUIJbIH TYTKBIPJIBIFBIHBIH TOMEHIECYIMEH,
NOJAIIMITHUKTEPJIET] Maliaap/blH KOIJaHYbIMEH, COHBIMEH KaTap MAacCCHUBTIH,
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KOIICHITBIJIFAH JKOHE AaThIll KOMApBUIFAH JKBIHBICTAPIBIH KAaTy calgapblHaH
’KaOIBIKTapAbIH JKYMBIC OpbIHAApbIHA TYCETIH JTUHAMUKAJBIK KYIITEP/IH apTybIMEH
OaimanbicTel.  Tymanpmap, oKenjep, OKayblH-IIAUIBIH  dcipece,  TachIMaljay
a0IbIFBIHBIH KYMBIC JKaFJaiIapblH HalllapiaaTabl.

Kannet Taburu  KarmayapAblH  Hamapiiaybl JKeKe MallluHajgap MeEH
MEXaHU3MJIEPAIH TEXHUKAIBIK JKOHE THIMII OHIMJIUIIKTEPIHIH a3aloblHa FaHa eMec,
COHBIMEH KaTap Olepauusiiap MEH TEeXHOJIOTHUIBIK MPOIEeCTepiH OipKenKi
OpBIHIAIMAYBIH apTThipaabl. COHBIH HOTIDKECIHJE KEMICHHIH OHIMIUIIT KOCHIMIIA
TOMEHCHII. OpKWIbl Oipaei karmaimapaa (KYKarblHBIH KyaTbl, TachIMajiay
KAIIBIKTHIFBI JKOHE T.0.) Tay JKBIHBICTAPBIHBIH Ka3bIll aly/aFbl KUBIHJBIFBI apTKaH
CalibIH MaIlMHAJIAp MEH MEXaHM3MJEP/IiH KaXETTI caHbl keOeke Tyceni. byn kypaemi
YKOHE IKCIUTYaTaIUSIIBIK IIBIFBIHAAPBIH OCYIHE bl KeJl, Tay-KEH KYMBICTAphIH
YUBIMIaCTHIPYIbI KUBIHIATAIBI.

Tay-ken mawuHaniapvl MeH MeXAHUIMOEPIHIY KOHCMPYKMUEMIi-OHOIpICMIK
oepikminici. Tay-keH MalIMHaIapbl MEH MEXaHU3MJICPIHIH >KYMBICKAOIeTTUIIr
OJIapJbIH ~ OCPIKTUIIrIMEH cumarTajgaabl.  bepikTimiri  TemMeH  KaOJbIKTap
KapbepJiepJieri Tay-KeH koHe KOJIIK MalllMHaJap MapKiHiH OHIIPICTIK KyaThlH THIMCI3
naiananyaelH 6acTel cedebdi 60 TadbIaabl. MBbICabl, KYHTI30€MIK yaKbITThIH
20%-bIH AKCKaBaTOPJBIH KaHAal aa Oip akayJdbIKTapbliH (OY3bUIBIIN, CHIHBINT KaJIFaH
JKoHEe T.0. Karnmainapna) Tyseyre Kereli. bysl >KaOJbIKTHIH KYMBICKA KapamcChi3
YaKbITBIH JKOCHAp/IaH ThIC (AMaTThIK) TOKTAN TYPYBIH Kypaiiael. JXocmapmaH Thic
TOKTaIl TYPYAbIH KAUIITT MEH Mep3iMi MalllMHAIap/IbIH TOKTAYChI3 )KYMBIC 1CT€Yl MEH
KOHJIEYTE KapalThIHbIHA OaNIaHBICTHI.

Mawunanviy moxmaycwoiz oJicymvic icmeyi JETEHIMI3 OHBIH TaiaalaHyabIH
OeJriIl peXUMI MEH KarAalblHa OCKITIITEH YaKbIT apaJibIFbIHAA, SIFHUA KaOAbIKTAp
YKYMBICBIHBIH O€NTUIEHIeH KYHTI30€MIK pexXuMi, 9pTYpJl KeHJIeysep TYpJepiHiH
KE3eKTUIIr, Ka3blll aJIbIHATBIH Tay JKBIHBICTAPBIHBIH Tay-KeH TEXHOJIOTHSIIBIK
cUnaTTaMalapbIiHbIH, KIMMATTHIK KaFaaliaaplbiH, T.0. e3repy Juamna3oHbl Ke31HJe
JKYMBICKA KaO11eTiH cakray KaCHeTI. On MaIllnHaHbIH KYMBICKA
YKapaManThIH]IBIFBIHAH KOCTIAP/IaH ThIC TOKTAIl TYPYBIHBIH KHUUTIT1H CUITATTalIbI.

Mawunanwiy  dicoHOeyee  HcapamaiumulHObI2bl  TETEHIMI3 OHBIH  JKYMBICKA
KAOJICTTINIH  KalmblHA  KEATIPYre  BIHFAMIBLIBIFBL.  MalllMHAHBIH —~ JKOHJICYTE
YKapaMaWThIHIBIFBIHBIH HET13T1 CHUIaTTaMallapbIHBIH O1p1 OHBI a3 yaKbIT apajbIFbIHIA
KAJIIIbIHA KENTIpYre MYMKIHIK O€pETIH KOHAECY TEXHOJIOTUSICHIHBIH KaJbIITACKAHBI.
HerizineH o1 MamumHajmapAblH JKYMBICKA >KapaMaWThIHABIFbIHA  OalIaHBICTHI
YKOCTIapJIaH ThIC TOKTAIl TYPY YaKbITBIH CUTIATTaNIbI.

MammHanap *yMBICBIHBIH O€pIKTUIII OJIApABbIH TOKTAYChI3 KYMBIC 1CT€YIMEH
JKOHE JKOHJICYTe KapauThIHIBIFEIMEH CHIATTaNaabl. byl Kacwer MammHazapIbH
CanachlHbIH, SKCIUTYyaTalUsUIBIK aPTHIKIIBUIBIKTAPBIHBIH 0acThl KOPCETKIIITEPIHIH
Oipi Gombi TaOBLIAABRI. MamrHaIapAbIH KOHCTPYKIUSITBIK-OHAIPICTIK OCPIKTUIITIHIH
KAOJBIKTAp KEIICHIHIH OHIMIIITIHE acep €Ty Jopekeci OHBIH KYPHUIBIMBIHA MEH
MeXaHUKaJaHBIPYIbIH JKeKEe 3BEHOJIAPBIHBIH KEPEK YaKbITTA JaiibiH 00y JCHreliHe
OailJIaHBICTHI.

Texnonocusinoiy  pakmopnap. Tay-KeH KOHE KOJNIK  KaOJBIKTaphIHBIH
OHIMJIUIITIHE Urepy >KyHeciHiH mapameTpiepi (kemep OWIKTIri, eHOe eHi, >KYMbIC
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aJlaHbIHBIH €Hl, KYMBIC IIEO1HIH Y3bIH/BIFbI, KYMbIC aiiMaFrbIHBIH OJIIeMAepl JKOHE
T.0.), Kapbep/liH KOJIK cyJ10achl MEH JKEKe KeMepJIepAeri *KoJIapblH JaMybl, Tpacca
MIIIIHI, TachIMaJIJIay €HICTIIT MEH KalIbIKTHIFBI KOHE T.0. JKarmaiiap eneymii ocep
ereqi. TeXHOJOTHUSUIBIK IMapaMeTpiiepAiH e3repyl Herisri (eHIMI1) >KYMBIC YaKbIThI
MEH KOCBIMINIA YMBICTAD YaKbIThl >KOHE TEXHOJOTHSJIBIK Y3UICTEpiH e3apa
KAThIHACBIHBIH ©3repyiMeH OaiyianpicThl. COHBIMEH, KeMep OWIKTITiHIH TOMEHCYi
OyprbUIay KoHE Ka3zy-THEY KaOIBIFbIH KMl KBUDKBITYFa, JKYMBIC ajlaHbl C€HIHIH
a3afobl — aBTOO3ITYCIPTIIITI THEyre Oepy Ke3iHIe apThIK MaHEBpJEp >Kacayra, ai
KOJIIBIH JaMy CYJIOAchIHBIH ©3repyl — KEHXapJarbl Toe3[aplbl aaMacThIpy
YaKbpITHIHBIH KOOCI01HE HEeMece a3aloblHa, Tpacca EHICTITIHIH YJIFalobl TOE3/bIH
naianel CaMarblHBIH JKOHE OHBI THEY YaKbITHIHBIH a3alOblHAa ajbIll KeJemdl, T.C.C.
Tay-keH XoHe KOJiK MaIllMHAIAPBIHBIH KUHAKTBUIBIFEIH KAMTaMAachl3 €Ty MaHbI3IbI
(dbaxTop 00JIbIN TAOBLIA/IBI.

Yiivimoacmuipy chaxmopnapvina KabIbIKTapAbIH KbULIBIK KOHE TOYIIK KYMBIC
pexumi, MNpoUIAKTUKAIBIK TEKCEpy JKOHE JKOHJEY IKYprizy Mep3iMaepi,
KbI3BMETKEPJIEPAIH ~ KBAIM(PUKALUICH, KOHICY KOHE  KOCHIMINA  KbI3METTI
YUBIMIACTBIPY KOHE OJapJbIH KaXKETTI MaTepuaIapMeH, MEXaHU3MJEPMEH >KOHE
acmanTapMeH KaOJbIKTally, JKEeKe IMpoIecTep/il, COHbIMEH KaTap >Kajlbl KeH
YKYMBICTAPBIH JKOCTIapiiay, skeqen 0ackapy koHe 0akblIay >KaTajbl.

TexHuKanbIK Maiianany epexenepin Oy3y (yakTbulbl Maiiaamay, OEKiTy, yCak
XKOHJEYJep XKYprizoey) kaOJbIKTapAblH anaTThlK TOKTAll TYPYBIHBIH JKUUICHYIHE
JKOHE allaTThIK JKOHJCYJICp YaKBITHIHBIH KOOCIOIHE ajbim Keedi. TeXHUKaIbIK
KbI3MET KOpPCETy NPOLECIH YHUBIMAACTBIPYIbl JKETUIAIPY Tay-KE€H JKOHE KOJiK
MallgHadapbl MEH MEXaHU3MJEPIHIH OHIMIUITIH apTThIpy Kypajibl OOJIbIN
TaOBLTABI. OWTKEHI 071 MaIlMHATAPABIH KEHETTEH TOKTAINl KAy CaHBIH a3alTyIbl,
oJIap CHIHBIN KaJFaH YaFaai1a a3 yaKbITTa )KOHeyre MyMKIHJIIK JKacaiIbl.

3amaHayil Kapbepiep/ie KyaTThl Tay-KeH >KOHE KOJIK KaOJbIKTapbIH KOFAPHI
OHIMIUTIKIICH KOJJaHy VIINIH MalldHajJap MEH >KaOapIKTap KEIICHIH >KOFaphI
JeHrenae Oackapy KepeK, OFaH KbI3METKEpJepaiH KBATH(UKAIUACHIH KOTepy,
OHJIIPICTIK MPOLIECTEPl aBTOMATTHI OacKapy >KyhenepiH KapKbIHIIbI €HT13y apKbLIbl
XKETyre 0OJabI.

bakputay cypakrapsl:
1. «MarmvHanapabH TUIM1 ©HIMAUIIT» TYCIHITIH CUTIATTaHBbI3.
2. Ecenrik skcrimyaTanysuiblK ©HIMILTIKIIEH CAJIBICThIpFanaa GhakTiil
OHIMIUTIKTIH TOMEHIEyiHEe KaHaal dakTopaap acep eTeai?
3. «Tay-keH MalMHagapsl MEH MEXaHU3MICPIHIH KOHCTPYKIMSIIBIK-
OHJIIPICTIK OEPIKTUIIr» TYCIHITIH CUIIaTTaHbI3.
4, Tay-keH XoHe KeJiiK >KaOJbIKTapbIHbIH OHIMIUIITIHE oCep €TETiH

TEXHOJIOTUSIIBIK (DAKTOpIIAp bl aTaHbI3.

1.2.11. KemeHHiH 3KCILTyaTAUSUIBIK OHIMILTITT aHBIKTAY

Ke3 kenareH TUNTI JKOHE KYPBUIBIMIBI JKaOJBIKTap KEIICHIHIH CaFaTaTThIK
eHIMJILIIT (M3/caFar) JKaJlnbl KaFnaiiaa keneci popMysaaMeH aHbIKTaIalbl:
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Q‘l.l( = Qaqb.ﬂkc ! (115)

MyHAa Q,,, — KEIICHHIH IIEKTEYII 3BEHOCHIHBIH THIMJ ©HiMILIIII, Mm3/carar
(T/carar); k, — ipreiec mpolecTepAeri Ka0IbIKTapAblH 63apa OaillaHbICYbl KE31HIET1
OHIMJIUTIKTIH a3al0blH €CKepeTiH Kod(QPUIHUEeHT (3KYMBICTHIH OIpKEKl KYpri3iiMeyi,
KOJIIK KypaJIapbIHbIH CaHbI KoHE T.0.).

Tiz6exti  xypeuteiMabel KY, 3Y, KKY xa0apikTap KemIeHIHIH IIEKTEYI
3BEHOCHI 9JICTTE Ka3y-THEY KOHE Ka3y-TachIMallJlay MallliHajaphbl OOJIbIN TaObLIAIbI.

OKY, OKT kemenaepinae Kol >karaaiaapaa MEKTEYII KOJiK 3BeHOCHl OOJIBII
TaObLTAbL.

Ke3 kenareH THUNTI JKOHE KYPBUIBIMJBI KEIICHHIH €H JKOFaphl CaraTaTThIK
OHIMILIITT OapiblK YaKbITTa OHBIH 0acThl MalllMHAJAPBIHBIH KOCBIHJBI — THIMII
OHIMIUTITIHEH a3 00JIa/Ibl.

JKabnpIkTap KenieHiHIH aybICHIMIBIK OHIMILIIT] (M3/ayLICLIM):

QC.K' = Qll.l(' (Tc _Tp.n )k2.1€kk.]1 ) (116)

MyHAa T, — aybIChIM YakbIThl, carar, 7,, — aybIChIM IIIIHAErl OEKiTiLIreH

Y3UIICTEPIIH JKaJIbl Mep3iMmi, carar, k,. — >KaOJIbIKTap KEIICHIHIH JalbIHIBIK

2.K

kKod(pdunmenTi; k,_ — KbICKbI ailllap/ia aybICBIMABIK OHIMJIUTIKTIH a3al0bIH €CKEPETIH

K
Koa(hpuIreHT.

bexitinren  y3umictep — JmaliblHAay-asKray ~— oONepalusiapblHaH,  JIEMallbIC
YaKbITBIHAH, KOCBHIMIIIA ONEpalMsuIapAbl OpPbIHAAY YaKbIThIHAH (TpaccaHbl Kacay,
KEHXKapbl Ta3apTy, KEHKAPJbIK KEHICTIKTI Ta3apTy, T.0.) TypaJibl.

Keke omepanusiapblH  yaKbIThl JKOHE JKaumbl T,, I[IaMackl Hrepy

HOpMaJIapblHA ColiKec KaObUIAaHaabl. AUThUIFaH Kk, IaMackl 1a UTepy HOpMaJlapblHA

colikec KaObUIaHaIbl HeMece >KaONbIKTapAblH HAKThl TYpJepl YUIiH Toxipube
MOJIIMETTEPIH OHJIEY HET131H/I€ aHBIKTAJAIbI.

JKabnpIkTap KelIeHIHIH alIbIK JKOHE JKbUIABIK OHIMAUTIT Kejecl GopMmyliaMmeH
AHBIKTAJIABI, M

QM(Z)K =Qc.ch.nN0.p' (117)

MyHzAa k., — 0acThl MalllMHAHBIH *aHa €HOEH1 Ka3ybl, >KYMbIC MIEOIHIH JTyMIIK
y4acKeNepiH Kasblll aily, OpXKOJAapAbl JKYpridy JkoHe Oacka Ja KOJaichi3
KarJaiaapaarsl KEMEHHIH OHIMIUIITIHIH a3al0blH €CKEPETIH Kod(hpuuument; N, , —

KYHTI30€1K  Ke3€HJe KaOJbIKTap KEIIeHIH HEeri3ri J>KYMbICTa NadjajgaHy
aybICBIMIAPBIHBIH €CenTiK caHbl. O

(I).p = nC(TK _Tn.e _Tm _Tn.p _Tnep _Tn.;c _T({s _Tn.n)’ (118)
MyHAa N, — TOYJIKIKTErlT J>KYMBIC aybICBIMIApPBIHBIH CaHbl; 7T, —
KAapacThIPbUIATHIH KYHTI30€MIK Ke3€H V3aKTBIFbl, TOYyJiK; 7,, — MehHpam KoHe
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JeMalbIC KYHIEPIHIH CaHbl, TOymiK; T,, — XaOJObIKTap KEHICHIHIH KIUMAaTTHIK

KaFjannapra OalIaHbICTBl — TOKTall TYPY YakbIThl, TOyJIK; 7T, , — JKOCIApPJIbI

KOHJICYNIEP YaKbIThl, TOYMIK; T,, — HETI3r1 ®KaOJbIKThl KbUDKBITY YaKbITHI, TOYJIK;

nep
T,. — KOJIK KOMMYHMKAIMSUIAPBIH JKBUDKBITY KE31HJETT TOKTal TYPY YaKbITHI,

n.K
TOYNiK; T, — aThIl KOMapy >KYMBICTapbIH JXYPri3y Ke3iHAeri TOKTall TYPYy YaKbIThI,
Toynmik;, T — Herisri KaOJbIKTBIH 0acka Ja TEXHOJOTHSJIBIK  JKOHE

nn
YUBIMIACTBIPYIIBUIIBIK TOKTAM TYPY YaKbIThI, TOYIIK.

KaOapikTap KeUIeH1HIH KbUIIBIK OHIMAUIITIH aHbIKTay Ke3iHjae T, =365 ToyJiK
JKOHE aul T, :30(31) ToynmK. KeH >KYMBICTapbIHBIH KbIJI OOMBIHAAFBI PEKUMI JKOHE
Y3IIKCi3 )KYMBIC anTachl Ke3iHae 7, , =8 aybIChIM, ajl ajThl )KoHE 0eC KYH/IK JKYMBIC
antacelHna 7,,=59 ToymiKk *oHe T,, =110 Toymik. Me3ruigik >KyMbIC KE€31HJE
(Y3miKC13 >KyMbIC amrtacel) 7,, ME3ruleri MeWpaM KYHIEpIHIH CaHblHA TEH
KaObU11aHa bl.

KeH >KyMBICTapbIHBIH KbIJT OOWFBI PEXKUMI KE€31HJIE€ OHTYCTIK OHE COJITYCTIK
ayJlaHjap YUIiH Kbul Ooiibl T, colikeciHiie, 4,7 sxone 10 Toyinik aen KaObUIIaHabI.

JKabnpIkTap KeneHiHIH ME3TUIIIK )KYMBICHI KEe31H/IE:

T.=30N;+T/

K

(1.19)

MyHAa N, — KEHIEHHIH KbICKbl ME3Triljie TOKTaIl TYPY YaKbIThl, aii (OHTYCTIK,
OPTAJIBIK JKOHE CONTYCTIK ayaaHaap yinH N, colkeciHine, 3, 4 xoHe 5—6 aif); T), —
ME3TUIZETT KIUMATTBIK JKarjgaiiap OOWBIHINIA TOKTal TYPY YaKbIThI, TOYJIK
(7., ~05T, ,,MmyHIa T,, — KCH JKYMBICTAPBIHBIH JKbIJI OOWBIHIAFBI PEXHMMI Ke31HIET]

TOKTAIl TYPY YaKbIThI).

KapacTeIpblIaThin KYHTI30€MIK Ke3enaeri 7, ,,

TI30€KTI HEMECe TapMaKTaJIFaH KYPBUIBIMBI Oap KelIeHHIH opOip Oeuiri (KypbLIbiM
Ti30eri) YIIH aHbIKTanaabl. KeleHHIH >XbUIIBIK OHIMIUIITIH ecenTey Ke3lHAe
T, T TysT,, KOHE T,, KEH IXKYMBICTAPBIHBIH KBUIABIK OCHApbIHA COMKEC

n.p'" nep'’ nx?

T

nep’

T

nk'!

T, XoHE¢ T,, IIamMajapsbl

KCIICHHIH HEeTi3ri KaOIbIFbIH Kapam >KeHJey cyxOaTTapbl HETI3IHAC; KOJiK
KOMMYHUKAIUSUTAPBIH, OTKEIJAEPAl aybICTBIPBIN Cally >KOHE JKallllail aThIl Komapy
YKYMBICTAPBIHBIH ©3apa OalIaHbICKaH KOHE MYMKIHIITIHIIE YHJIECTIPUITeH JKbIIIBIK
rpadurin jkacay apKbUIbl aHBIKTAIAIbl. KeH >KYMBICTApBIHBIH TOKCAH/IBI KOHE aMITBIK
YKOCTIApJIapbIH JKacay Ke31HJIE YKOFaphlla aTajfaH >KbUIIBIK Tpaudkrepi eHoenepi,
Ka3blll ajly OHE aThIll KOIMapaThlH OJIOKTaphl 06y JKOHE »KaOABIKTap KEIIeHIH
OpHaJIaCTBIPYyFa COMKEC peTTeNe]ll.

byn ke3me MIHIETTI Typlie KOChIMIIA MPOIECTEPl >KOHE KaOAbIKTaphl KaTaH
TEXHOJIOTHSUTBIK OalTaHBICKaH KEIICHAEp YINIH JKYMBICTapAbl YaKbIT OOHBIHIIA
TOJIBIK ~YWJIECTIpENl: KEHXKapJbIK >KOHE YHIHIAUIIK KOHBEHepyiepAl KbUDKBITY,
KOHBEHEpJIiK KOTEPMCHI JKOHACY JKOHE KCHXKAPJBIK OKCKaBaTOPJIAPABl JKOHICY
HEMEeCE KbUDKBITY, T.0. Y3UIICCI3 KUMBUITAUTBIH KaOAbIKTap KEIICHIHIH Mep3IMIiK
YKYMBICHI K€31H/I€ KbUIIBIK (OpTaIlia, Kypaesl) >KOHEY 1 H Y3aKThIFbI KbICTaFbl TOKTAY
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YaKbITBIMEH JKaObUTafbl, ajl Ke3€H INIHAETI COHFBI AWIBIK XOHACYIIK Oakpliay
KBICKBI TOKTayIbIH OachlHA COHKeC KaObLIIaHAa Ibl.

OKY xone OKT kemenaepi mapkTiH Ti3iM OOHbIHINA KUHAKTATYHI xkoHe KTOXK
JYPBIC YHUBIMIACTBIPY KE31HJE HETI3T1 >KaOJBIKTBIH KOCTApJibl Y3aK YaKbIT OOMBI
JKOHJETYIHEH TOKTanm KaiaMaybl kepek. COHJBIKTaH, »KaOJbIKTap KEIIeHIHIH (JKeKe
MalllMHAJIAPIBIH €MEC) alJIbIK, KBUIIBIK OHIMIUTIKTEPIH aHBIKTay KE31H/C op aaarbl
YKOHJICYJIIK TeKCepyJIep YaKbIThl FaHA €CKEPLIC/Ii.

KabGapikTap KemeHIHIH OHIMIUIITIH aHBIKTAYIbIH KENTIPIIreH oJicTeMeci
Kapbep/il KaOJbIKTAapMEH JKOHE IITATIIEH AYPHIC >KaOABIKTayFa, KEIICHHIH THIM/I1
KYPBUIBIMBIH TaHJAyFa XOHE Kaphep J>KYMBICBIHBIH >KOCHAPIBIK KOPCETKIMTEPIH
KaMTaMachl3 €Tyre MyMKIHJIIK Oepe/i.

bakputay cypakrapsl:

1. «MamuHaHbIH THIMA1 OHIMIUTITD TYCIHITIH CUIIaTTaHbI3.

2. MamuHaHbIH SKCIUTyaTalUsIbIK OHIMIUIITIHIH THIMII OHIMIUTIKTCH
albIPMAaIIbLIBIFBI HeJe?

3. JKaOapIKTBIH 3KCILTyaTallUsUIBIK OHIMIUIITIH aHbIKTay Ke3iHAe KaHaan
dakTopiap eckepinemai?

4,  EcenTik SKCIUTyaTalUsIBIK OHIMIAUIKIICH CalbICThIpFaHaa ¢hakTial
OHIMJIUTIKTIH TOMEHeYyiHEe KaHail GakTopiap acep eTesi?

5. Kenmensin JKOHE JKEKe MaIIUHAHBIH OKCILTYaTaIHSUTBIK
OHIMJIUTIKTEPIH aHBIKTAY SICTeMEeNePiHIH albIPMAaITbIIBIFI HEAE?

1.2.12. §KadapIKTap KemeHIepiHiH KOJIAaHbLIYy aHMaKTapbl

MexaHu3allMsSHBIH JKETEKIIl 3BEHOCHIHJA Oip MammmHachl (KOHIBIPFBI) Oap
TAIMAI JKaOJBIKTap KEIICHAEpl JKOHE OYJI Ke3leri JKYKarbIHJApbIHBIH KyaThl
YKOFaphlJia KapaCThIPbUIFAH IICTEMENIIK epekeiep HeT131He KaObUIaHaIbl.

Kentipiiaren kemenaepieH (ojgap KypbUIbIMABIK Ti30€K 0oJia anajibl) napajieib
KYPBUIBIMJIBI KEIIEHACP/Il Kacay Ke3iH/e KYKaFbIHIApbIHBIH KyaThl €Ki ece, YII ece,
T.C.C. eceql. MyHal )karaiia oierre OIpireTiH *KyKarbIHIaphl Tya ibl.

JKabnpikTap KemieHiHIH >KbULABIK OHIMILIIN KOHACY LMKJIIH KOHE opTalla
XKBUIIBIK YaKbITBIH €CKEPE OTHIPHIT, K€H KYMBICTAPBIHBIH JKbUT OOMBIHIAFBI PEKHUMI,
Y3/IKCi3 JKYMBIC anTachl )KOHE 8 CaFaTTHIK JKYMBIC aybICHIMbI KE31H/C aHBIKTAJIA IbI.
JKyMbICTapaplH  MeEp3iMIIK  peXuMi  TEK KaHa THAPOMEXaHHWKaJIaHIBIPBLUIFaH
KEIIeH P YIIiH KaObUIJaHFaH.

Keke xaOmpIKTap KEMICHIHIH OHIMIUITIH Taigay HOTIKeIepl OOWbIHIIA
JKYMCaK >KOHE ThIFbI3 KbIHBICTapIbl Ka3pil anyaa KyaTtel KY, OY xone KKY
KEIICHIEPiH KOJIIaHy Ke31He Ka3ipri )KaFaaiia >KyKaFbIHBIHBIH KyaThIH JKbUIbIHA 17-
20 MiH. TOHHara JeWiH, anm Kenemekre 25-30 MIIH. TOHHara JEHIH J>KETKI3yre
Oonaapl. XKapTacThl jk0HE >KapThUTA >KapTACThl KBIHBICTAPbl Ka3bIll aly Ke31HIIe
AJIEMEHTAPJIbI )KYKAFBIHBIHBIH €H YJIKCH KyaThl Ka3ipri yakbeITTa KbUIbIHA 4,5-6,5 MITH.
TOHHAHBI KYpalIbl JKoHE KaKbIH OonamiakTa 7-10 MIIH. TOHHaFa >KeTe/ll.

KaOnpikTap KemIeHAEPIHIH OPTYpil THUOTEPIHIH KOJIAJAHbULy ailMaKTapbl
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OIpiHII KE3eKTe Tay-KeH TeOJIOTHUSIIBIK KaFfailiapMeH Iekreneai. Erep maiinans
Ka30aHbl Wrepy Ke3iHJe KenleHAepaiH OipHele TUIITepl TEXHUKAJIBIK >KOHE
TEXHOJIOTHSJIBIK MYMKIHIIUTIKTEPiH KOJIaHyFa 0oJica, OJIApJbIH OpKaHCHICHIHBIH
THIMJII KOJIJAaHBUIATHIH aliMaKTapbl JKOHE MaTepuajjap MEH CHOCK HIbIFbIHIApPHIH
TEXHUKa-3KOHOMHUKAJIBIK CaJIBICTHIPY apKbICHIHIA TaObLIa IbI.

KasbIn ayibiHaThIH KBIHBICTAP
ATIBIK
KeH Kymcak JKaprbLnaii skapTacThl XKIHE KapTacCThl
KYMBIC JKyKaFbIHBIHH KyaThl, MJTH. T/5KbLT
TapbIH
BIH
TepeHs | < 1o e 0
ITi, M S B ol S 3| 8| | & < ol S| 3| S| w
Nl wf o] S o S S & <] S N wf o o P S & < S
ol ol al ol ] o]l a]l o]l ol Al ol ol Al ol ] ol a9l o] o]l A
KY
50 DAY oY g[ gXY oY oY
eiin 2Y DAY, KK’Y DAY, OTY OTY
OTY
100 | DAY JAY, DAY,
eiiin | KKY JTY, oTY oTY
A KKY
200 gg | oTY,
JEeHIH KKY DATY,DA gi;?
KY
DAY
300 DATY,
b1 (S37 00 3ATY’9AK 9AKY

1.37-cypert. XKaOapIkTap KemeHaAepiHIH THIMII KOJIIaHbLTY allMaKTapbl

Konaiinel Tay-keH reosmorusuiblk skarmaiinapna KY osxone JY kemeHaepi
KOJIJIaHy JOHFaJaKThl >KOHE KOHBEHWEpsi KONIKTI KeIIeHJepre KaparaHaa THIMIIPEK
Oonmaapl. byn ke3nme SKOHOMUKAIBIK THIMAUIIK JOPEKeCl >KBIHBICTAp/Ibl Ka3bIll ary
KUBIHJIBIFBI ApTKAH CalbIH O1pTIHICI TOMEHICH/II.

TemipKoJ KOMiriH maiananFad Ke3/ie TepeH JACHTeKUEKTEePIET] KOTIK KOJIbIH
KETKI3y Kypaeli O0JyblHA jKOHE aBTOKOJIK MaiJanaHfaH Ke3/ie TepeH Kapbepiiepae
1 T.KM TachIMaaayIdblH SKCIUTyaTaIlUsJIBIK IIBIFBIHAAPBIHBIH JKOFapbl OOJTybIHA
OalJIaHBICTBI KAPTACTBl KOHE JKAPTHUIAW KApPTACcThl KBIHBICTApIbl Ka3blll ady/a
KYpaM/Ibl KOJIIKT1 KeleHIep KoAAaHFaH THIM/II 00J1aIbl.

JKorapbiia KepCeTUIreH >Karaaiapabsl eckepe OThIpbill akan. B.B.PxkeBckuii
Ka3blll aJbIHATHIH JKBIHBICTAP THWITIHE, J>KYKAFBIHAAPBIHBIH KyaThlHA JXOHE HIrepy
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TEepeHAIriHe OalIaHBICThI AHBIKTAFaH >KaOJBIKTAp KEMICHACPIHIH THIMII KOJAAHBLTY
aitMakTapel 1,37-cyperre KenaTipiireH. OHaipy (Tycipy) >kababIKTap KelleHIepiHiH
KOJIAaHBUTY aiiMaKTaphl apiry >kaOJbpIKTap KelleHJepl aiMaKTapblHa >KaKbIH OOJIBII
keneni. Texk DAKT kemennepiHiH KOJJAHBUTY ailMarbl OJAp/IbIH JKYKAFbIHIAPBIHBIH
KyaThl MEH Kapbhep TEPEHIIT )KaFbIHAH MOJI.

Kapsepnig 6acTel mapameTpiiepl, OIpiHII Ke3eKTe TEPEeHMIIrT e3repreH KesJe
KaOJBIKTAp KEIICHEP1 1€ MEPUOATHI TYPAE 63repil OThIpaabl. Al aTTac KelleHaepae
XKaOIbIKTapIbIH HOMEHKJIATYPaChl MEH CaHbl ©3repe/ii.

Ke3 kenren urepy »kyieci Ke3iHIE apily XKOHE OHIIPY >KYMBICTapbl 9pTYpIi
XKaOJbIKTap KeIIeHAEepIMEH JKypri3ulyl MyMmkiH. COHBIMEH KaTap HWIrepyaAiH 1Kl
KYHECIHIH TapaMeTpiiepl MEH KopceTKImTepi (KeMep OUIKTIri, )KYMBIC JKOHE KYMBIC
KYPri3UIMEHTIH anaHjgap €Hi, maHelb MEH eHOe efmeMepi, KeMepJAeri alblUIFaH
Tay-K€H Ka3bIHJBICHI KOPJAPBIHBIH OJIEMAEPl, )KYMBIC MIEOIHIH Y3bIHIBIFbI, OHBIH
KBUDKY JKbUJIAMJIBIFBI JKOHE T.0.) jKa0JbIKTap KEUIEHIHIH KYMBIC MapaMeTpiepiMeH
XKOHE KyaTbIMEH e3apa OailanbpicThl. OJap COHBIMEH KaTap Ka0AbIKTap/blH >KYMBIC
alaHbIHIA ©3apa OpHalacyblHa (KOHE KBUDKY TOpTiOiHE) OailylaHBICTBI ©3Tepill
OTBIPAJIBL.

bakputay cypakrapsl:
1. KaOppikTap KemIeHAEpIHIH OPTYpl THUNTEPIHIH KOJJAHIY alMaKTapblH

aHBIKTaUTBIH akTopaap.
2. KabapIKTap KeueHAepiHIH THIMI KOJJaHbUTY aiMaKTaphl.
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2 TAPAY. TYTAC UT'EPY KYHUEJEPI KE3IHJEIT TEXHOJOIUSJIBIK
KEIIEH/EP

2.1. Amy SKYMBICTAPBIHBIH JKCKABATOPJbI  TEXHOJOTHAJIBIK
KeleHjaepi

2.1.1. IJkckaBaTOPJbl TEXHOJOTHSUIBIK KelIeHJAePAiH KeHKAPJBbIK KoHe
YHIHATIK )KaKTaAPBbIHBIH  63apa 0ailIaHbIChI

Ally >KYMBICTapBIHBIH AKCKAaBAaTOPJIbI TEXHOJOTHSUIBIK KeleHaepi Oip KOMIIOHEHTTI
Oonbim  TaObuTanel. OHJA Tay-KeH Ka3bIHIBICHIH Kas3blll ally KOHE TachkIMaliay
JKYMBICTApbIH Olp-aK MalllMHa aTkKapajbl. MbIcalibl, KyaTThl aplIbIMaJIbIK MEXaHHUKAIBIK
KYpeKTep MeH JparjiaiHaap KeHkapJaH OO0C >KbIHBICTApAbl Ka3blll aJIbI, KEH aJbIHFaH
KEHICTIKKe ayaapeinn Terenl. Ojgap 3KOHOMHUKAIBIK THIMII JKOHE KeJlecl »Karjaimapa
KOJIJAHBIC TAIlKaH:

nmaigansl Kaz0a CiaeMiHIH JKa3bIK JKOHE YKaWIakK *KaThICHl Ke31HIe (oAeTTe 10-12° xem
apThIK eMec, keize 15-17° neiiin);

cimemHid (20-30m neiiin, keiOip karnmaitmapga 50-60M  geiiiH) koHE 0oC
*KbIHbICTapaAbIH (40-45M neiiiH, keiine 60M neliH) KaabIHbIFbI IIEKTEITEH.

Onap xenOey *oHE KYpPT CUIeMAEpAiH Kep O€TiHE IMIBIFBIN KAaTKaH >KePiH Ka3blIl
anyna, Hemece maijanbl Ka30amapblH CO3bUIFAH JKOHE Tas3 JIMH3AJIApbIH Ka3blIl
anyna KoJIaHblIaabl. by ke3ie apiibpiMa KbIHBICTAphl Kaphep KardayblHa TiKeJIeH
HEeMece KalTapa aygaphbI Teriie/i.

ATanFaH TeXHOJIOTHUIBIK KEIICHIEPAIH mapaMeTpiepi OaiIaHbIChI:

alry OKCKaBaTOPJIAPBIHBIH THINl MEH KyaTbIMEH >KOHE OJKCKaBalWsay CyJIOachIH
TaHJIayMEH;

OHJIIPY KEIICHIHIH TYPIH TaHJAayMeH, OIpiHII Ke3eKTe Maiainbl Ka30a KeJiriH KoHe
AKCKaBATOPJBIK-YHIHJIUIIK KaOJbIKTAp KEIIEHIHIH KYMBICHI KE31HJE OHIIpY
KEeH)KapJapblHa KOIKTIK KbI3MET KOPCETY TOPTIOIH aHBIKTayMEH;

eHoenep, OepMmanap, apily >KoHE OHIIPY KeMepJepiHIH €HIH aHBIKTAyMEH >KOHE
naianel Ka30aHbIH alllbUIFaH KOPJIaphIH €CENTeyMEH.

KaOnpikTapblH ©3apa OpHajacybl KapbepAiH TabaH ayJaHbl MeH OipHele
reO0JIOTUSIIBIK KECKIHAEPIHE Kapar, 9pKaKThl €CeNeH TaObUTybl KepEK.

Ay >KOHE OHIIPY TEXHOJIOTHSUIBIK KEIICHACPIH TYPHIC €CENTey JKOHE Kypy YIIiH
MaHBI3/IBI TIAPT, apITy KOHE OHIIPY KYMBICTAPHI MIEOiIHIH OIPKAIBINITH JaMybl YIIIH
naianel Kaz0a OoibIHIIA eHOE eHi 00C JKBIHBICTAp OOMBIHINIA €HOE CHIHE TEH HEMece
OJIaH a3bIpak OOJTybl KEpPEK.

Imki yHiHgIre OpHAJIACTHIPBLIATHEIH OOC JKBIHBICTAPABIH KaJbIHABIFBIHBIH, COHBIMCH
Karap CUIeM KaJbIHJIBIFBIHBIH KeOetol Hemece KyaTbl JKeTKUIKTI —apury
AKCKaBaTopJiapbl OOJIMaFaH Karaaijga 00C KBIHBICTAPIbl KapamaibIM HeMece KaiTa
ayJlapbIll TOTY THIMCI3 OOJIBIN IIBIFAJBl HEMECE TEXHOJOTHSIIBIK YKaFbIHAaH OJ1 OPBIH
TaIanbl.

Ken Ttaparan OOHIBIK Oipxarnayibl Urepy >KYHeCiHE KaThICThl KEHXKAPJIBIK >KOHE
YHIHIUTIK JKakTapAblH e3apa OalJlaHbICBIH KapacThlpalblK. JKamnmbl karmgaiiiga
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MEXaHUKAIIBIK KYpeK Maiganbl Ka30a KaOaThIHBIH TeOECiHIEe OpHAJIACKIN, >KaybIIl
»KaTKaH JKbIHBICTAp KaOAThIH TOJIBIK Oip KEMEPMEH Ka3blll anajsl (2.1-cyper).

Rn R'{.y

bH o1 A

Ay

/
—

/ \

e

2.1-cypet. boc KbIHBICTAp bl MEXAHUKAJIBIK KYPEKTEPMEH KEH aJIbIHFaH KeHICTIKKE
ayJlaphlll TOryre apHaliFaH TEXHOJIOTHSUIIBIK CyJ10a

Jlparnaiin amy kemepiHiH TeoOecinae (2.2, a-cyper) Hemece apajblK JICHICHKHEKTE
(2.2, 6-cyper) opHanacansl. bipiHmi jkarmaiija e€H YJIKCH OHIMAUIIKKE KeTyre
Oomasel, Oipak, KeH allblHFaH KEHICTIKTCH alllaK KaIllbIKTHIKTa OpHAJIACKAH/IbIKTaH,
OHBIH JKYMBIC TapaMeTpiepi YJIKeH OO0lybl KepeK. ApamiblK JICHIeHKUEKTE
OpHaJacKaH Ke3lIe KeHXKapaarbl 0O0C >KBIHBICTapbIH Oip O6miriH apariaiiH Typy
JIeHreliHeH JKOFapbl OOIKTEH KOCII alajbl, O] YHIHIIre >KakblH OpHAJacKaH >KOHE
KYMBIC TapaMeTpiiepi a3 Ooiaybl MyMKiH. bapiblk >karmaitapaa KEHKapJIbIK
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KaFbIH/Ia UTepy KYHECiHIH MmapaMeTpiepiH caKTay KaKeT.
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2.2- cypet. ApmibiMa kemepiHiH Tebecinae (a), apakemepine (6) opHazackaH
ApariaifHMeH 00C JKBIHBICTAP/IbI KEH albIHFaH KEHICTIKKE ayIaphlill TOTyre apHaraH
TEXHOJIOTHSIJIBIK CyJ10a

Boc xbiHBICTap b1 O1p ally €eHOECIHEH ajbli, OHbI 1,-1111 KabaTKa opHalacThIpFaHHAH
KeWiH >KoHe maiiaansl Kaz0a OokbiHIIA YV Oip eHOeHi (2.3, a cypeT) Ka3bll aJlFaHHaH
KEHIH KeJieCl Ke3€KTi apiry eHOeCIHerl 2,-111 KaOaTTarbl )KbIHBICTAP KEH aJIbIHFaH
KeHICTIKTIH 0oc ananbiHmarbl (I1 kemxapnbik sxonman Oacka) (2.3, 6 cyper) 2o -
YHIHIUTIK eHOEeCiHE OpHAIACTHIPHLIAIBI.

Amry eHOeciH Ka3bIll alny TOpTiOiHEe KapaMacTaH OHBIH KbIHBICTApBIH [1 KomarbiHa
XKaKbIH OpHAJIACTBIPY SKOHOMHKAIBIK THIM/II. byn xarmaiima oyemi abg
YIIOYPBILIBIH, COHAH KEWIH a,b,ba, TepTOYpPHIIIBIH KE3EKIEH TOATHIPAIbI.
DKCKaBaTOpAbIH OenriieHreH Tycipy paauycsl R, Oonranga 1, yiiHal eHOeciHiH
CUBIMJIBUIBIFBI apuly KeMepiHiH Oip Hp OuiKTiriHe nAeiiH OHBIH >KbIHBICTAPBIH
ayJapblll TOry YIIIH >KETKUNKTI O0daybl MYMKiH (2.3-cypeT). Apily KeMepiHiH
OWIKTIT aTaJfaH IIEKTEH apTKaH CalWblH ayJapblll TOTIETIH >KbIHBIC KeJemi
Kebeifenl, oy coMKeciHIIe Tyclpy paauychlH R, ynkeWTyni, Hemece Oacka na
HIapanapAbl Tajuar eTel.
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ConbiMeH, airy eHOeciHIH OapiblK 00C JKBIHBICHIH O1p peT 3KCKaBalMsIal TiKeseh
IIIKI  YHIHAITe OpHAJacThIPy allly 3KCKaBaTOPBIHBIH KYMBIC —©JIIeM/IepIMEH
mekreneni. O keneci GopMyJiaMeH aHbIKTaJla Ibl:

R, =11+ H,ctgs, (2.1)

MyHna R, — Tycipy paauycChIHBIH YHIHIAUIIK Oeuiri; /I — yHIHII KoHE OHAIPY
KeMepJIepiHiH KUs0eTTepl apachlHAaFbl KEHXAPJBIK *KOJarbl eHi; H, — ikl yiismal
OMIKTIT; f — YHIHIIHIH KUI0eT OYpPHIIIbI.
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2.3-cypeT. boc KbIHBICTAp I KaparmaibiM ay1apbill TOTYIIH TPUHITUITIK CYJI0ach:
a )KOHE 6 — colikeciHIe, 1 apury eHOeCciH Kasblll alyFa JACHIHT1 )KOHE Ka3bIll allFaHHAH KeHiHT1
xaraaitnap; Ho,— YHIHIIHIH OpTa JIeHTeii

Kanbigapirel mekTik Hi mamManan acaTelH 0OC KbIHBICTAp Ke31HAE KalTa ayJaaphblil
Tery cwyilanapel KojjaHbutaabl. MyHnal okarmaiiga yHiHauiik enOenmeri 1,
YKBIHBICTAP/bIH OlpiliaMa 0eJiiri KaJblTACKAaH TOPTINNEH YHIHIIHIH E€KIHIII SpyChIHA
yhingeneni. byn ke3ne OipiHIIUIK YHIHAITE OpHATACTHIPBIIFAH JKBIHBICTBIH OapJIbIK
ayJaHbl MbIHA (DOPMYJIAMEH ecenTele:

S().m = SO.K + So.o + So.n (22)

MYHJA S,., — KapanaibIM ayaapblll TOTY KE31HJI€ TOJTBIPBUIATBIH ayaaH; S,,+S,, —
KOCBIMIIIAa OPHAIACTHIPBIIATHIH KBIHBICTAP ayAaHbI.

Kapanaitbim S, aymanbl Kaiita aygapbuiMaiiabl. KocbkiMia S, >KbIHBIC KejeMi
nparnaitiMeH 1, KeHICTITiHE OpHajacTeipaabl. byn KeHICTIK  yHIHTIHIH S+ S,p
ayJlaHbIHAH >KOFapbl OpHaJacKaH. byn ke3je YHIHAUIIK JAparfaifHHbIH TYCIpY paJnycChl
2R} eH kimTi MoHIe 00TyBl MYMKIH K9HE OJ1 KeJieci OCh OOMBbIHIA opHaylacajpl. byt och
JKBIHBICTAP/IbI KOoCy koHe Teryneri merki K xone L, HyKTenepiHiH apacblHaH ©Tel
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(2.4-cyperti kapa). bipak Oyn cyibaHbl icKe acblpy YIIIH YHIHAIAE IpariiaiiHpl
OpHaJIaCThIpyFa apHayiFaH eHi [, anaHbIH jkacay Kepek.

KeiapicTap S,, KejeMi oJlaH opl Kapail KeOeWreH Ke3lie OChbl KeJieMJl aJlJIbIHFbBI
YHIHIUTIK eHOe YCTiHAET1 2, KeHICTIKKE ayJaphill TOry YIIIH AparjalilHHBIH TYCIpy
paguyCchlH KOOEHTy KaKeTTirl Tyazawl. JparmaiHHBIH KbUDKY oci Il >xarmaiibiHa
aybIcajbl. bys1 Ke3ze ApariaifHHBIH KaKETTI Tery paauychl R, Oonansl (2.4-cyperTi
Kapa). AmnaH eHi [[, yHiHgiunik eHOe eHiHe A, TeH KaObUIaHybl MYMKIH.
Hparmaiinaeiy  kbuDKy oci Il karmaitFa  kenreHae ayJapbulbll  TOTUIETIH
KBIHBICTapAbl 3, ayJaHblHA OpHAJAacThIpyFa MYMKIHAIK Tyaasl. [lapametprepi
MYMKIHJITIHIIIE KbICKA JparilaiHaapIbl  KOJJaHFaH Ke3Jaeri YHIHIIHI KaiTa
OKCKaBallMAJIAyIbIH €H YHeMal cyibackl S,, ayAaHBIHJAFbl O KBIHBICTApIbI
JparJialHHBIH YHIHAIHIH YCTIMEH KBbUDKYBI YIIIH KaXKeTT1 anaH /1, Kaaaslpa OTHIPHIII,
KaiiTa aygaphIl TOryi Kepek.

2.4-cypet. boc XbIHBICTApBI KaliTa ayAapbIll TOTYre apHaJIFaH HYKCKaBaTOPJIIbI

TEXHOJIOTUSIIBIK KEIICHHIH YHIHTIK )KaFbIHBIH CYJIOACHI:
I, 11, Il — y¥iHaimik qpariaifHHBIH KYPY OChTEpl

Kaifta »skckaBamusiiay CyJiOachblHBIH IMapaMeTpiiepiHe YHIHIUIIK —JpariaiHibl
OpHAJIACTBIPY JEHTeWl ocepiH Turizedl. JpariallHHBIH YHIHMIHIH MEKTIK OMIKTIT
H, -TanTOMEH opHajacybl €KIHII PEeT KaiTa ayaapblll TOT1IETIH JXKBIHBIC KOJIEMiHIH
keOeroine anbin kenel. Cebed1 Oyt sxargaiina S, , Keaemi )KbIHBICTap bl FaHA eMEC,
COHBIMEH Katap S,, KoHe S, KeJieM IepiHiH Oip OeiriH KaiTa 3KCKaBalusuiay Kaxer.
by ke3ne KakeTTi Tery pajauychl Kocy paauychlHaH YIKeH Ooiaabl, srHu R",-man
YJIKEH.

Erep nparmaiiHHbIH opHanacy JeHreui H,,-maH >korapbl 0oJica, OHAA €KIHII peT
KailiTa aymapeill Tery YIIH JparjaiiH KbIHBICTAPABl QIIBIH aja JKYpy OaFbIThI
OoMbIHIIA anAblHa Teryl kepek. byn »karmaiiia Kecy paauycbl Tery paadyCbhlHaH
yJikeH 0onanabl, sFHu R",-aH ynkeH.

KaiiTa sKCKaBalMsUIAHATBIH >KBIHBIC KOJIEMIHIH V,, OIpIHIIUIK AKCKaBalUsJIaHATHIH

KBIHBICTAPTBIH KNI KoJieMiHe V, KaTbIHACHl aydapein mecyoliy (Kauma
IKCKABAYUANAYObIH) ecellik Kodghhuyuenmi NN aTanabl:

Kpep =V 1V . (2.3)
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HakTpl Tay-K€H TEOJOTHUSIIBIK JKaFmaijiapaa apiry SKCKaBaTOPJIAPBIHBIH TYCIPY
paguycTaphl YJIKEH eMec OOJiFaH Ke3Je JKOHE ocipece, 1K1 YHIHI1 KbIHBICTapPbhIHBIH
OTBIPBUTY JKaFaibIHJIa ayaapblll TOryAiH ecelik KodpduiueHTi OipJieH >KOFaphbl
00JIybl MYMKIH.

DKOHOMUKAJIBIK JKETKUIIKTI KalTa SKCKapalusiiay Kod(phuIMeHTI mamMaMeH Keseci
dbopMynaMeH aHBIKTaJa/Ibl:

knep = (Cm - Cﬁ)/ Crso (24)

MYHJIA C, — KOJIKTI KOJJaHy KE3iHJEri apuly >yMBICTAPBIHBIH 1M3-He KeTeTiH
KapKbl, C; — KapamaliblM ayJapblll TOry Ke3iHAeri aplly >KYMBICTaphIHBIH 1M3-He
KETETiH KAPXKBL, Cp, — YMIHAI KBIHBICTAPHIHBIH 1M3-iH  KaliTa SKCKaBalusayra
KETETiH KapiKbl.

KaObuiianran airy 5KCKaBaTOPJIAPBIHBIH THUITI MEH JIKCKaBalusjay cysi0achl YIIH
HDKOHOMUKAJIBIK KETKUTIKTI KalTa sKcKaBanusiiay Ko3(hGUIMEHTIHIH MoHI MeH 0oc
YKBIHBICTAP/Ibl SKCKABATOPJIBIK ayJapblll TOTY apKbLIbl KA3bII aJbIHATHIH KEMEP/IIH €H
YJIKeH OUIKTIriH TabyFa 00Jaabl.

2.1.2. IJKckaBaToOpJibl TEXHOJOTHSVIbIK KelIeHHIH KeHXKAPJBbIK KaFbIHbIH
KOHCTPYKIUSICHI

MexaHUKaIbIK KYPEKTEepZl KOJJIaHy Ke31HJE KEIICHHIH YHIHJIUIK >KaFbIHBIH
AJIIEMEHTTEPIHIH THUIMJ1 [apaMeTpyiepiH TaHJay OHBIH KEHXapJbIH JKaFbIHBIH
SJIEMEHTTEPIHIH MOHIH aHbIKTaiael (2.5-cypeT). MexaHUKaNbIK KypeKTep TeK
JKOFaphl KOCY AapKbUIbI KYMBIC 1CTEHIl, COHJIBIKTAH >KBIHBICTApIbl KEH aJIbIHFaH
KECHICTIKKE ayJaphill Tery Ke3iHAE€ OHIIpy KeMEpiHIH JKOFapFbl allaHbIH/A
OpHajacapl.
Allry 9KCKaBaTOPBIHBIH K€3 KeJTeH MOJIeN1 YIIIiH Keliecl KaTHAaC qyphic 60aabl (M)

R, =R, +R, =const. (2.5)

Allly KCKaBaTOPBIHBIH KBUDKY OCIHIH OHJIIPY KeMepl JKUETIHEeH alllllaKTay Ke31HJe
TOTy paJuyChIHBIH R, KeHXapiblK OemiriHiH mamacekl ecedi, anm R, coiikeciHuie
azasnpl. COHBIMEH KaTap YHIHIHIH MEKTIK OWIKTITT MeH ayaanbl H,  KoHE S, 4, SIFHA
EKIHILI PET KaiTa aylaphlll TOTIMEUTIH KbIHBICTAP KOJIEM1 a3asi/ibl.

JKbrHpIcTapapl KapanabiM ayaapbil Tery apkbuibl (A=A, Ke3lHIe) Ka3blll anyra
00JaThIH apIly KeMEpiHiH OUIKTIT

1 A
HK _k_p[Ho.K _Ztgﬂ) (26)
HCMECCC
1 A
H. _k—p(Ro —H—thg[;’. (2.7)

boc >KbIHBICTapIbIH KaNbIHALIFEl H-H, Kanran 0elliri MeXaHHWKaJIblK KYPEKTEpMEH
Ka3blll ally Ke3iHJAE EKIHII PeT KaiTa ayJlaphill Tery OOBEKTICI OOJBIN TaObLIAIbI.
CoHbIMeH, KaiiTa aydapblll TeryJiH €CeliK CaHbIH a3alTy YIIH MeXaHHKaJbIK
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KYPEKT1 YHiHJIITe KaKblH OpHAJacThIpy TUIMII Oonanbl. byn ke3ne apiry eHOeciHiH
€HI1 ILIEKTEJTEH.

]

N

2.5-cypeT. boc KbIHBICTap/IbI MEXAHUKAIIBIK KYPEKTEPMEH ayAaphIl TOryre apHaJlFaH

TEXHOJIOTUAJIBIK KCHICHI[epIIiH KCHIKAPJIBIK KarbIHbIH C¥H6aCBI:
| — MexaHuKaNIBIK Kypek oci; || — ecenTik och

Amy kemepiHiH OwuikTiri H>H, OoiraH Ke3[le KaidTa ayJapblll Tery YIIiH
OPBIHAAJIATHIH )KYMBICTAP/IbIH KOCBIMIIIA KOJIEM:

SK.n = (H _HK)A= ki(so.o + So.n)=

p

(2.8)

2
A B hzagpen, Hoctgp— L (Hot9h =11 |
Kp| 2 4 ' 2 Cclgo, +ctgp

H,, H,, 6enrini xxoHe A,=A OonraH karjaiiga yHiHIIIe KaliTa SKCKaBalMsIaHATBIH
JKBIHBIC KOJIEMIH aHBIKTAy YIIiH (2.8) TeHJCy/ICeH IIbIFAThIH KBaApaT TCHIACYICH H,-
ThI aHBIKTAY KaJKET:

3 ., 1 (Hctgp 1) (A j
3hzatgp - L. (Ho H A1 H, ctgp |~k (H —H.)4=0. 29
4 oClgp 2 ctga, +ctgfB +H, 2 +H,,ctgs p( K) ( )

CochIH YHiHIIIET KaiiTa DKCKaBalMsIaHATBIH )KBIHBIC KOJIEM1 aHBIKTaJIa bl
Son =Kp(H -H,)A-0,5AH, (2.10)

Anry kemepiniH OwikTiri Hmax JKeTKeH ke3me maiganbl Ka3z0a kabatel eHi b,
OepmaMeH Oipre TOJBIK KeMUTIN Kanaael (2.3-cypeTTi Kapa). BUIKTIri yJiKeH apury
KEMEpIH MEXAHMKAJBIK KYPEKTIH O€plreH MOJEeNIMEH Kasblll ajyFa MYMKIHAIK
OosMaiibl, cebedl SKCKaBaTOp 0azachl KOMUIIN Kajaabl. boc KBIHBICTAP/IBI aydaphlIl
TOry Ke3IHJErl apily KEeMEpiHIH €H YJKEH MYMKIH OWIKTIrT Hmax (2.9) Tenneymen
aHBIKTaJIJIbI, OYJI JKaF1an1a
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Ho = Ho ax = 17+ b, + h(ctg ey +ctgB)| tg . (2.11)

boc xbIHBICTApIbI MEXaHUKAIBIK KYPEKTEPMEH KapamailblM ayJapblll Tery Ke3iHjae
€Kl MaceJie LIemiIe:

OuikTirt H amry keMepiH Kasblll aly YIIiH 9KCKaBaTOPAbIH KaKETTI TYCIpy paanyChlH
aHbIKTal b1 (A,=A %oHe L, =L, xe3inme)

R,=R,+R, =HkctgB+I1+0254+R,; (2.12)

Tery paauychl R, MeXaHUKaNnblK KYpEKNeH KapamailbiM aynapblll Tery Ke3iHjae
KA3bUIBII AJIBIHATHIH apIIbIMA JKbIHBICTAPBIHBIH KAJIbIHABIFbl AHBIKTAJIA b

1

H = kpctgﬂ(Rp ~R,-11-0254). (2.13)

Kaiira aynapsin tery ke3injae Oys1 mocenenepal Oip/ieH menry MyMKIHIIK OOIManIbl,
cebebi R, >xoHe H aynapwill TOTyIiH €celli caHblHAa OaljaHBICTBI OoJjaabl. by
Macemenepal 112110 MYMKIHJIIT1 XKaOabIKTap KEIlIEHIHIET1 opTypii
AKCKaBaToOpJapblH Oip-OipiHe COMKeC KelylH SKOHOMHUKAJIBIK €CENTeysep apKblibl
aHBIKTAJIA]IbI.

XbIHBICTApABI TOMEHHEH KOCETIH IpariaiHaapAsl KOJJAaHY KE3iHJe ojap apIury
KEeMEepIiHiH JKOFapFbl ajaHbIHAAa OpHanacybl kepek (2.6, a-cypeT). TexXHOIOTHSIBIK
KEIIEHHIH KOpPCETKIIITEPl TOry OPHbI MEH 3KCKaBaTOPABIH JKbUDKY OCl apachIHIarbl
KAITBIKTHIKKA OalIaHBICTHI.

pariaiiHHbIH Ke3 KeireH wMozem yumiH (2.5) KarHacel Jypbic 0oJajbl.
MexaHuKanblK KYpeK CHAKTBI JAparjiailH KeMmep.iH, OepuireH jKarjaija apury
KEMIpiHiH KOFapFbl )KHUETIHE JKaKbIH KayIiICi3aiK eHi D1 OepMackiH cakTan OpHaIacybl
KEpex.

Kapamnaiibim aygapein tery kesinae (A,=A) Oumikriri H amry kemepiH aparjailHHbIH
Tery paauycbl R, KEH)KapybIK >KOHE YHMIHIUIIK YKaKTapblH TOJBIK KAMTBIFAH Ke3/e
FaHa Kasbln anyra 6omanael (2.6, a-cyper),

R,>05B, +b +Hctgar +b, +hetgey + 17+ Hctg (2.14)

MyHJa B, — Aparjaiid 0a3achIHBIH CHI, M.
byt ke3ne

Ho =k,H +0,25Atg3 . (2.15)
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2.6-cyper. JKbIHBICTApABI AparfaiiHMEH ayAaphill TOTYTe apHaIFaH TEXHOJIOTHSIIBIK

KeH.IeHHiH KeH)KapJIBIK JKarbIHBIH C¥H63CBII
a J)KOHE O — NIparjiaifH apIly KeMEpiHiH )KOFapFhl aJaHbIHa OPHANIACKAH; B — JIparjiaiH apiry
KEMEPIHJIE; & )KOHE O — JIparyiaiiH YHIH/1 aIbIHIa

MyHpail karmaiga KapanmambIM ayJapblll TOry apKbUIbl Kasblll AJIBIHATBIH aplily
KeMepPiHIH OMIKTIT IIEKTEITeH.

Korapel kecinm any ke3iHAe Kemep OWIKTIT 3KCKABAaTOPIBIH OCpUITeH MOJENI YIIIiH
oHblH kecy Owuiktirinig 70-80 %-nan acmayel kepek. Kemepai »ofapbl >koHE
TOMEHHEH KOCIN ally Ke3iHJe JparyiaifH apajblK ajlaHja opHaJacybl MYMKIH (2.6, 6-
cypet). byst ke3ie nparnaliHHBIH KaXETTi Tery paauycel H, ,Clga TmamMachiH a3asibl
(myHnma H,., — *oFapbl KOcil aixy apKbLIbl Ka3blll aJIbIHATBHIH JKOFAPFBI apaKeMep/liH
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MYMKIH OHWIKTIT1), OV ApariaiHAapAbsH KOJJAHBUIATEIH MOJEIbAepl YiIiH 8-15 M
KYpau/bl.

boc KbpIHBICTap/bI KapamaibiM ayaapbill Tery Ke3iHAerl JaparjlaiHHbIH HAaKThI
MOJIeJIIHIH OpHAaJacy ACHIeHl aplily KeMEpiHiH >KYMBbIC IIE€OIHIH Y3bIHIBIFEl Lg jkoHE
OHBIH KbUDKY KbUIAAMIBIFBI Vg O€ITUI O0JIFaH JKaF/aaii/ia 9KCKaBaTOPAbIH TOMEHHEH
KOCy Ke3iHAeri MYMKIH JKbUIABIK OHIMAUINCIH Q) aHbIKTAay IIapThiHA COMKEC
tTagaanaasl. Ocel mapT OOibIHIIA apIly KeMEepiHiH OUIKTIrl

H'=Q,/(L,v)- (2.16)

AnABIMEH amry KeMepiHiH OWiKTIr eHIMAUTIK OoibiHIIA (2.15) %KoHE TOMEHHEH KOCy
apKbUIbl SKCKaBalusIay CyJI0achl Ke3iHJIE SKCKaBaTOPABIH Tycipy paauychl (2.14)
OotipHIIa  canbicThIpbiIanbl. Erep H~H' Oonca, oHga sKckaBanmsuiayablH
KapacTBIPBUIFAH CYJI0aChl THIM/II €N KaObLIaaHaIbI.

H >H’ (mparmaliHHBIH OHIMIUIIT KETKUIIKCI3) OOJFaH Ke3/e aplly KeMmepiHe eKi
HKCKaBaToOp opHajacTeipyra Oonaabl, Oy JKarmaijga OHIMIUITT >KOFaphl
HKCKABaTOP/IbI MaiiiaaHyra HeMece Kemep OMIKTIriH H'-Ka Jeilin azaiiTyra 00ajbl.
Erep H<H’' O0osica, OHIa TOMEHHEH MXKOHE >KOFAphl KocCill aixy CcyjI0achl
KapacThIpbuTaibl. bysl Jkarmaiiia TOMEHT1 apiry apakeMmepiHiH OWIKTITIH aHBIKTay
Kaxetr H,(H,=H-H,.). ApIbIMajbIK XoHE YHIHAUIIK eHOeIep KeJeMICpiHIH TeHIIK
IapThIH (3KCKABATOP/IBIH TOTY paguychl OONBIHINA) KEJIECl TYpAe KopceTyre 00J1aabl

R-05B, —b —H, ctga—b, —hctgey — 11-025=H'k,, . (2.17)

Ananinga H, asbiktay ymiH (2.17) TeHzeyl XKeTKUIIKCI3, ce0ebdl OHBIH OH ak
oemirinae (2.16) popmynanarst Oenria H' OuikTik eMec, 6acka H" mamack 6ap. by
JpariialHHbIH, OepuireH cyjida OOMbIHIIIA TOMEHHEH Je, OFaphl Jla Keclill aiy
apKbUIBI )KYMBIC skKacaybIMEeH OailiaHbICThl. MyH/a ApariaiHHBIH OHIMILTIT:

(’)’ = Q(,)(l_ H@.vkn / H”)’ (218)

MyHaa H,, — >KOFaprbl apily apakeMepiHiH Owuikrtiri, M; H" — 3KckaBarop
OHIMJIIITIHE OAlIaHBICTBl apIlly KEMEPIHIH Kallbl OUIKTIT1, M, k, — HKOFapbl KOCII
aiy Ke31HEr1 IparjaiiH eHIMAUIITHIH ToeMeHAeYy KO3 PIueHTi,

k, =(Q ~ Q.. )/Q; , (2.19)

myH1a Q, ., — JKOFaphl KOCI any Ke3iHjael AparjaiiHHbIH OHIMILTIT] (M3/)KBIJ'I).
(2.16) dopmynaceinan (2.18) hopMynaHbl €CKe aaFaHaa MbIHAAaH OalIaHbBIC Tya bl
H6’

H' :Q;,(l_ L knj /(L¢U¢) (2.20)

H,.,=H"-H, 6onranasikraH, (2.18) TeHaeyi kenecigen TypiacHe i
(H"Y Lyv, +HQ, (k, ~1)-H,Q\k, =0 (2.21)
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(2.17) xomne (2.21) Tennmeynep xyueci H", H, xone H,,=H"-H,-T1 aHbIKTayfa
MYMKiHIIK Oepeni. byn ke3ne H,, koHe H, ApariailHHbIH KOFaphl )KOHE TOMEHHEH
KOcin ary OMIKTIT1 )kKoHE TepeHAIr1 OOMBIHIIIA TEKCEPLIEI].

H~0 >xoHe H <0 OoJiFaH Ke3/e AparjlaifH ciieMHiH TeOeciHae opHagacaasl. ExiHImi
JKarjala OHBIH JKOFaphl KOCINT ajly Ke3iHJeri MYMKIH OHIMJIUII TOJBIK
TMaianaHbUIManIblL.

boc  KbIHBICTApABl  JOparnalHAapMEH  KaWTa  ayJapelll  Teryre  apHajlfraH
TEXHOJOTHSUIBIK KEUICHIEPAIH TUnTepl Kem. 2.6, O-CypeTTeH Kepinm TypraHfiaii
JparaiiHHbIH apily KeMepiHiH KOFapfbl allaHbIH/Ia OpHAJIAybl Ke3iHAe /€, erep Tory
oci b HykTeci apKpuIbl ©TCe, apily SKCKaBaTOPBIHBIH KaXKETTI TYCIpy paanychl
Oipmama asasipl, Oipak OyJ Ke3le S>KbIHBICTApAbIH OlpiiaMa KeJIeMiH KaiTa
AKCKaBaIUsAJIAy KaXKeT.

JparnaiiHHbIH TOry paauychl R, OepiiireH ke3je ApariailHHbIH OpHaJIacy JAeHIeiHeH
eJIIeHEeTIH Outrim Oip TepeHuik H, (2.6, 6-cypetr) Gonaabl, Oy Ke3/e KbIHBICTAp
KaliTa SKCKaBalUsIaHOAM TOJNBIFBIMEH S, ayJaHblHA OpPHAIACTBIPBLIAAbL. Ay
KeMepiHiH OMiKTIriH H, aca keOelTy KalTa 3KCKaBalUsIaHATHIH JKBIHBIC KOJIEMIiHIH
S,n KkeOeroiHe anbin Keneml. Tery paauycblHbIH R, yiakew Ke3iHae S,,. a3asbl.
S,»=0 Oonran ke3ne KalTa ayAapblll TOry KapamaibiM ayaapblll TeryMeH
IIMaCTBIPBUIAIBI.

Tery paamyceiHblH R, a3aiobl >KbIHBICTApAbl KaWTa HKCKaBalMsay KOJEMiHiH
Oipimiama KeOeroiMeH OalmaHbICThl. TEeXHOJOTHSUIBIK KEIIEHJ1 HEri3Iey Maceleci
OopiHEH OypbIH €KIHIIl PeT KaiiTa ayAapbll TOTE€TIH KbIHBICTAPIbIH KOJIEMIH a3alTy
Ke31HJEe JparjialHHbIH €H >KOFapbl OHIMJIUIINT MEH OHBIH HapameTpiepiH THIMII
naiananyapl KAMTaMachl3 €TETIH TOTY PaJANYChl MEH IOMII CUBIMIBLUIBIFBIH JYPBIC
TaHJayJaH OacTaaajbl.

boc KbIHBICTapBI aynapbill TOTY asChIHIAA Ka3blll ayAbIH KOJAMIbI >Karaaiiapsl
JpariaiH apiry KeMEpiHIH apajiblK ajaHblHIa THIMAI eTUIreH (Kecy OMIKTIT
OOWBIHIIIA) JEHTeNIe OpHAACThIpFaH Ke3iHJe jkacanajasl. MyHIai sKCKaBalusiay
cyibacel 2.6, g-cypertinjae kepceruireH. Conpa (2.6, 6-cypeTTerijie xaFaaiiia skoHe
R, moHinne) H, . ’xoHe S, MoHAEpi Oipmiama yikeneni, an S, , IaMabl a3asiibl XKOHEe
KBIHBICTHI KaliTa SKCKaBallMslay VIIH KyaTbl TOMEH JKCKaBaTop MaiiianaHyra
0oJ1aIbl.

Amy naparnaiiHelH Kecy A koHe Tycipy b OekerrepiHeH Oipjel KalIbIKTBHIKTA
opHasacTeipral (2.6, 0-CypeTTi Kapa) Ke3/e AparjalHHbIH KaKETTI KOCy kKoHE TOry
paaruycTaphl €Ki €ce a3asiJibl.

byn cynba ke3iHze apariaiiH )KypeTiH OarbIThIH/IAa aJIIbIH ajla ©31 )KacaFaH YaKbITIIA
yHiHgiae opHamacambl. Opi Kapal KbUDKBIFAH CalbIH OJ JKBIHBICTApIbl YaKbITIIA
KYHIHIIeH (MalTMHAHBIH apThIHIAFbI Tpacca y4acKecCiHAe) TypaKThl YHIHAITEe KaiTa
ayjapin OThIpansl. JlpariialHHBIH OpHaJacy OWIKTITIH KOFapFbl apakeMmep/i
JKOFapBIJIaH KOCIM Ka3blll ajlyFa OoiaThiH Iekke H,, JAeiiH a3aiityra OoJaibl.
JlparnaitHHBIH KO3FaJbIC OCIHIH (2.6, 2-CypeT) apiry KemepiHiH apaiblK amaHsiHaH (I
xkarmail) yuiami kakka Kapai (II sxome I >xarmaitmap) KbUDKYBl KaXXETTI TOry
paaNyChIH a3alTajbl 1a KAKETTI KOCY panyChiH KoOeHTe .

Bipak apariaiit alaHbIHBIH YHiHIITe Kapai (e mamMachiHa )KbIDKYbBI KE31HE YaKbITIIA
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yiiHmi kememi keOeiiemi (eHi O coJ JKaKTarbl IITPUXTAFaH JKOJAK ayJaHBI
OMIKTIKTIH 6©cylHe OalJaHbICTBI OH JKakTarblJaH YikeH). CoOHIBIKTaH KalTa
AKCKABAlMSJIAHATBIH KBIHBIC S,, Keisemi h, Owuiktiri h, Ouikririne TeH OoOFraHIa
keOetieni (2.6, o-cyper). [pariaifHHBIH KO3FaJIBIC OCIHIH YHIH/I >KaKKa Kapai opi
Kapail >KbUUDKYBI Ke31HJIe YHIH]II )KaKTarbl KaliTa SKCKaBaIlUsJIaHATBIH KBIHBIC KOJIeMi
azasi/ibl )KOHE OHBIH KeH)Kap JKaKTaFbl eciMIleci keOerei, Oipak ayaaphil TOriJIeTIH
YKBIHBICTAP/IBIH YKaJIIbl KeJIeMi S, a3asiibl.

CoHppbIKTaH JpariailHHBIH MapaMeTpiepiH THIMAI MaijanaHy YIIiH OHBI OMIKTIK
Oenrici JKOFapFpl apIly apakeMepiHiH OMIKTIK OeNTiciHe COWKEC alaHaa OpHAIACTBIPY
KaKeT.

Haktpl >karmaimapga THIMII TEXHOJOTHSIJIBIK KEIICHACPAl TaHmay — KaiTa
DKCKaBaIlMSsJIAHATHIH JKBIHBIC KOJIEMJZIEpl KON eMeC JKOHE EKIHIII JKCKaBaTOPIbI
ydiHgiae konpany (2.6, O6-cypeT) HeMece EKIHIIl peT KalTa aydapblll TerulieTiH
JKBIHBIC KejieMi Kem OoiifaHja Olp »KcKaBaTopael mnakjanany (2.6, oO-cyper)
AKOHOMMKAJIBIK CAJILICTRIPYJIap apKbUIbI IICIIIC 1.

2.1.3. Amy XYMBICTAPBIHBIH 3KCKABATOPJIbI TEXHOJOTHAJIBIK KelleHIePiHiH
Heri3ri mapamerpJiepi

DKCKaBaTOPJIbI TEXHOIOTUSIBIK, KEMIEHHIH OHIMALTT Q. (M/5KBLI) yaKBITTBIK apImy
kodduuentine K,-Fa colikec KakeTTi OHIIpUIiM KejeMmiH Q, KaMTamachi3 eTyi

KEpEK, SFHU!

H

QK.e = kau =

" Q. (2.22)

MyHAa H — KymbIc m1e01 OOMBIHIIA apIIbiMa >KbIHBICTAPBIHBIH OpTallla KaJIbIHIBIFBI,
M; h — sxymbIc 111601 OOMBIHINA CIJIEMHIH OpTallia KaIbIHIBIFBI, M.

Alry, eHIIIpY KoHE YHIHIIICY KYMBICTAPBIHBIH OacTamKbl Karmainapsl 2.1 xone 2.2
cyperrepie kepceTiunreH. JXuHbICTapabIH 1-11i amry eHOeciHeH lo,-1m  YHIHIUTIK
eHOere aybICTBIPYBl HOTIDKECIHAE TMaiganbl Ka30aHBIH allbUIFaH KOpJIaphl TMaiaa
oonaner (2.3, a-cyper).

KenxapibIK KarblHJa alllbUTFaH KOpJIapAbl Ka3blll ainy Oenriti Olp TeXHOJIOTHSUIBIK
HIapTTapAblH CaKTaJdybIMEH OailslaHbICThl. OHAIPY KEMEPIHIH >KOFapFbl KUErl MEH
apiry Kemepl KUAOETIHIH TOMEHT1 JKHErl apachblHAa KeJlK KOMMYHHKaUWJIapbIH
OpHAJaCTBIPy JKOHE Ta3apTy >KYMBICTapbIH >Kypridy YyuiH eHi b, OepMma
KaJIJIBIPBLIATBI.

Kenowcapnviy  orcasvinoazel  ueepy owcytieciniy  dnemenmmepi: KYMbIC —IIE€0IHIH
CO3BUIBIMBI Lg; 00C KBIHBICTApABIH KAJIBIHIBIFEL H (apiy KeMepiHiH OHMIKTIr1); clieM
KaJIBIHJBIFEI N; apIny o jkKoHe OHIIpY 01 KeMepJIepiHiH KUIO0eT OyphITaphl; apiry A
XoHe oHIIpy A1 eHOenepiHiH eHi; 6epma emmemzaepi b,,.

Ken >xympicTapbl MmIeOiHIH Y3bIHABIFBI XOHE JaMy OarbIThl OOMBIHINA aTalFaH
JIEMEHTTEP/IIH TapaMeTpiepl TypakTel Oonmaiinel. Ken skarmaitnapna amry A >koHe
oHIIpy A1 eHOesepiHiH eHi Oipaeit KaObuIIaHa/bl.

Yitinoinix orcazvinoasvt ueepy ocyiieciniy anemenmmepi: YUITHIUTIK KYMBIC TIEOIHIH
CO3BUIBIMBI L, 4; YHIHIIHIH KUg0eT Oypbllibl f; YHIH/1 €HOECIHIH €Hi 4,; KEeHXKapJbIK
KoJ eHi //; yHiIHa1HIH opTama OuikTiri H, .
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YHWIHAUTIK JKaFbIHAA YHIHIIHIH JKOHE CIJIEMHIH aIlbUlFaH YYacKECiHIH TOMEHTI
JKUEKTEpIHIH apachklHIa ©O00C KeHWXKapiblK koia [/ cakramanbl. On  KeJlK
KOMMYHUKAIUSIAPBIH, CYOTIIE apbIKTapblH, OHJIPY KeMepJepiH IIKiI YHIHILIep
KUSOETTepiHIH AchOpMallMIChIHBIH ~CallapblHaH cakTay YyimH Kaxer. JKoi
eJIIeM APl IKCKaBAIMIIAYIbIH HAKTHI CyJ10achlHA KATHICThI aHbIKTaNa bl Koaiis
armannapaa I7=0. I1 mamachl >KyMBICTap/Ibl JKYPTi3y JKaFaaiiapbl OOMBIHIIA apIiry
JKOHE YHIHAUTIK eHOenep eHaepi Oipaed OonmaraH >kaFjgaija, >KbUT Me3rimi
apaJbIFbIHA ©3TePyl MYMKIH.

H,. mamacer (2.3-cyper) Oip eHOe eHiHAae YHIHAI alMarbIHAAFbl TeOEIIKTepi
TEricTey IAapTHIMEH aHBIKTANAIbl KOHE OJ ally KeMepiHIH OWIKTITiHe, apuly >KoHe
YUIHAUTIK [IenTep CO3BbUIBIMBIHA JKOHE >KBIHBICTAPJABIH KOTMCY KO3(PQPUIIMEHTIHE
OailTaHBICTBI 0OJTATBI.

YWIHAUTIK ajlaHbl allMarblHAa OH1PY JEHI€IKUEKTEPIHIH KoHe apiny Ka30agapblHbIH
KOJIIK KOMMYHHUKAIMSJIAPbIH OPHAIACTHIPY CajIapbIHAH aplily KYMBICTAphI 1MI€01HIH
V3BIH/IBIFB] YHIHAUTIK €T Y3bIHBIFBIHAH apThIK 00saabl. OChbIiFaH OalIaHBICTHI 11K
yHiHUIep OUIKTITIH KOOEHTY KaXKeT.

YHIHAUTIK KaFbIHBIH 3JIEMEHTTEP1 /1€ )KYMBIC 111€01 Y3bIH/IBIFBI OOMBIHIIIA KOHE OHBIH,
KBUDKYBl KE31HJe ©3repill OThIpajabl. OCBIHBIH calJlapblHaH O0O0C >KBIHBICTAp/IbI
ayJlapblll TOTY YIIIH TEXHOJIOTHSUIBIK KEIICH I €CeNTey KEH >KYMBICTaphl MIENTEePIHIH
OipHele >kaFaailiapel MeH OipKaTap TreoJIOTHSIIBIK KECKIHJep OOMbIHIIA KYpri3iiyi
kepek. JKymbic 1m1e01 Y3BIHIBIFBI J1a ©3T€pPETIHAIKTEH, €CenTeysep KE31HIE KajIbl
eHOe OOMBIHILA KYMBIC KOJIEMACPIH aHbIKTAy KaXeT.

OKCKaBTOPJIbI TEXHOJIOTUSUIIBIK KEIIEH I €CEeNTey SAICTEMECIHIH MAHI OHBIH OilpKaTap
HET13T1 KOPCETKIMITEP1 aHbIKTay 1a.

Anly >KYMBICBIHBIH Ie0l L, KE3IHAE KbIHBICTAPIbIH KOICY KO3(pQUIUeHTIH Ky,

KOJIICHCH KHUMAaChIHBIH ayJaHbl S OonraHja amry eHOECIHIH aliMarbIHJIaFbl
KBIHBICTAp KojieMi (M%) keneci GopMyIaMeH aHbIKTaIaIbl:

V =k, SL, =K, AHL,. (2.23)

YHiHAUTIK men Y3bHIBFR L, Ke3iHAeri KoJNJeHeH KUMACBIHBIH aydaHbl S,-TeH
YiHiHai eHOeciHe OpHANACTBIPBUIATBIH KbIHBIC KeyeMi (M) keneci (opmynamen
AHBIKTAJIAIbI:

Vo = SoLo.qb = A\)Ho.cho.d;' (224)

TeXHOMOTUSAIBIK KEMIEH 1 AYPHIC KYPYIBIH MIHACTTI MIAPTHI apIry >KoHE YHIHILIIK
eHOeneper JKbIHBICTAp KoneMaepiHiy (M%) TeH 00ysbI:

V=V, nemece AH,, L, ,=kAHL,. (2.25)

Kanmer  skarmaiia YHIHAUTIK €M CO3BUIBIMBI - allly KYMBICTapbl II€0iHIH
CO3BUIBIMBIHA T€H OOJMaiabl (9[ETTe a3) *KOHE ecenTey KeJecl »araainap YIUiH
KYPri3ulyl Kaxer.

1. Erep (cupek xarpaiina) L,, > L, Oonca, onga H, A4, <k, HA; A=A Kxe3inae yrninmi

o.cp“to

OmIKTIT (M) a3asi/Ibl:
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H,.,=k,HLyIL,,; (2.26)

H,.,=k,H Ke3inae YHIHAUIK eH0e eHi (M) KEmKapIbIK €HOE EHIHEH a3:

AO = AL(!) / Lo-d)' (2.27)
2. Erep (xanelnTel sxarnaii) L, , <L, 6omca, ovna H, 4, >k, HA4; A=A, xe3inae (2.26)
dbopmyiia OOMBIHINIA aHBIKTANATBIH YHIHA1 OMIKTIT apiry Kemepi OWIKTITIHEH YJIKEH,
an H,,.,=k,H Ke3injae yWIHIUIK eHOe KEHKapiblK enoenen ke ((2.27) Gopmynansl
Kapa).
3. Erep >xympic meOiHIH CO3bUIBIMBI OipTanail yikeH Oosca, TEXHOIOTHSUIBIK
KeLIEeH i ecenrey Kesinae L, =L, mapTein KaObuinaimMers. Ouna H, 4, =k, HA

o0.cp“lo

A,=A xe3iHje YH1H/II OUIKTITI:

H,.,=k,H; (2.28)
A,#A ke3inpe:
H,,=k,HAl 4,. (2.29)

Enbe eni (M) A maiiganpl Ka30aHbIH KaXKETT1 allbLIFAH KOPJIAPBIH KaMTaMmachli3 €Ty
JKOHE DKCKaBaTOpiapblH Olp >KEepACH EKIHII »Eepre OpPbIHCHI3 KYPY MEH TOKTarl
TYPYBIHBIH CaJbICTHIPMAaJIbl YaKbITBIH KBICKAPTY VIIIH €H YJIKEH MOHJE, aj apury
KEeMepiHiH OUIKTITIH apTTHIPY YIIIH €H a3 mamMaja 00Iybl Kepek.

ApHIbIMaNIBIK MEXaHUKAIBIK KYpeKTep/l KoJaany ke3innae (2.1-cyper):

Ao =05B, +b+ Rq.y—bn;

(2.30)
Apin=05B, +b+R, +m-b,,

MYHJa By — 3KCKaBaTOPJBIH XKYPY €Hi, M; D — eHIipy KeMEpiHiH KOFapFbl )KHETIHCH
HKCKABATOPJbIH KYPY KOHJIBIPFBICBIHBIH OCIHE JEeHIHI1 KalbIKTBIK, M; R,, —
HKCKABaTOPJIbIH TYPY JEHIEHIHIETI KOCy paanychl, M; R, — 3KCKaBaTOp IIaHAFbIHBIH
OYpBhUTY paJuyChl, M; M— 3KCKaBaTOp IIaHAFbl MCH apIly KEMEpiHIH TOMEHTI1 >KHETi
apachIHAAFbl KAIIBIKTBIK, M; D, — OHIIpY KEMEpiHiH >XOFaprbl KHEri MEH apIiry
KeMEPiHIH TOMEHT1 KHET1 apachIHAaFrbl ajlaH CHi, M.

JlparnaiiHHBIH apiry KeMepiHiH ToOeCiH e opHaIacysl ke3inae (2.2, a -cyper):

Ans =R, +05Bx+b, . (2.31)

OJIeTTE JparyiaiiH eHOCCIHIH KaJIBIITHI €Hl KeJeciael KaOblIIaHa bl

A=1,4R, . (2.32)
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JlparnaiiHHBIH apaibIK JCHTeHKUEKTe OpHAIacysl (2.2, 6-cypeT) Ke3iHae eHOeHIH eH
JIKEH eHl H, ctgo I1aMachiHa a3asijibl.
8.4

Kyattbl nparmaifHmap >KyMbIChIHIA OOWMIBIK apiry eHOeNEepiHiH €H YJIKEH €HIH
naiiianel Ka30aHbl KOJJCHEH eHOeNepPMEH Ka3bll ajblll, aBTOMOOMIIb JKOHE KOHBEHep
KemikTepiMeH TacbiMangay kesinge 90—100 m-re neitin xeTkizy Tuimal. Kanran
JKarjaiinapaa ApariaiiH  eMimnHiH cueIMAbUIbIFEl  5-10-mHam 40m3-re neiiin
e3repreH ke3zae apmry enobenepiniH eHiH 20-30-man 50-60M-Te nmeiiiH KaObUIAaraH
THIM/II.
OHIpy NaHenbAepl TUOTEPl HETI3IHEH apuly XoHE OHJIPY KXYMBICTaphIH ©3apa
yibIMIacTeIipyFa OalaHbBICTBl e€HOeNepMeH Kas3bliaAbl. ATy KOHE OHIIpY
JKYMBICTApPBhIH JKYMBIC HICOIHIH OpTYpsl OJIOKTapblHJIa (KanTalJapblHIa) >KYPrizy
Ke31HJIe OHJIpy eHOenepi OOMIBbIK oTHeNl, ajl eHOe eHi (KaJbIIThl HEMEce Tap) JKOHE
OJIapJbIH CaHbl Ka3y MAIMHACHIHBIH CBHI3BIKTHIK MapaMeTpiiepiMeH >KOHE OHIIPY
YKaOIBIKTAphl KeIICHIHIH OHIMILIITIMEH aHBIKTAIaIbl.
OHIIpY KeH)XapJapblHbIH apilly KeH)KapJjapbl apThIHAH >KbUDKYBI KE31HE, COHBIMEH
KaTap, KapamaibiM ayJaphblll Tery Ke3I1HJE /€, OHJIPY XKYMBICTaphl KOJITiHIH apury
KaOJBIKTAPBIHBIH alilMaFbIH/IA KYMBIC 1CT€YT€ MYMKIHAIK OOJIMaraHAbIKTaH OHIIPY
eHOesepi 9eTTe TYUBIK OOJIBIN KeJe/Il.
JKymoic webiniy y3viHObIebl ally MallMHANIAPBIHBIH Olp KEIIeHl YIIIH ajJAbIMEH
KapbepAiH 1-3 ail apaiblfblHIA JKOHE aplly HKCKaBaTOPJAPBIHBIH TOKTAIl TYPYbI
(KBUIIBIK, OpTamia, KypAell >XeHJeyJiep) Ke3IHIe MYJTIKCI3 KYMBIC 1CTEYlH
KaMTaMachl3 €TEeTIH Naijanbl Ka30aHbIH alllbUIFaH KOpPJIAphIMEH AaHBIKTAJIA]IbI.
KyMmbIc 1m1e6iHIH THIM Y3bIH OOTYbI KOIIK KYpaslJapbIHbIH JKYPICIH KOOEHTe 1, KoK
KOMMYHUKAIUSUTAPbl MEH JIEKTP KEJIEPIH Y3apTaibl, COHBIH calljapblHaH
IIBIFBIHAAPABIH apTybIHA ajbil Kenemi. JKymbic 1mebdi Kbicka OoJjiFaH Ke3qe eHOeHi
Ka3blll OOJIFAaHHAH KEHIH HKCKaBaTOPJApbIH TOKTAIll TYPY YaKbIThl apTajibl, apIry
YKYMBICTapBIHIaFbI KaiiTa SKCKaBalMsIayIbIH MEHIINKTI YJIECl apTabl.
JKyMbIc n1e6iHiH y3bIHABIFBIH KCKaBATOPAbIH eminn £=8-10 m* Gosran ke3ne 600-
1200 M, E=15-20 m360mnranga — 1000-1800 m, £=35-40 m3 6onranga — 1500-2500 wm,
E=75-100 m® 60onrarna —2000-3500 M-Te TeH KaObLIIaFaH THIMIII.
JKympbic 111€01 Y3BbIHIBIFBIHBIH KOFAPFhl dKOHE TOMEHTI MICKTepi maijansl Kaz0aHbIH
KaJIbIH KOHE JKYKa KabaTTapblH Ka3blll alyFa ColKec KaObUTIaHa Ibl.
Bepmanap men scymovic ananoapuinviy eni >KbIHBICTAPIbI ayNaphill TOTYAIH HAKTHI
TEXHOJIOTHSJIBIK KEIIeHI MEH JKCKaBalusiay cyji0achlHa OailllaHBICTBI €cenTeme/l.
Mpicaiibl, MEXaHUKAJBIK KYPEKTEPMEH KaparaibiM ayaapbIl TOTETIH TEXHOJIOTHUSIIBIK
KCIIICH YIIiH eHOe eHiHe >KOHE JKCKaBaTOPABIH OpHAJaCyblHAa OailIaHBICTHI apIITy
KEMEpIHIH KYMbIC aJlaHbIHBIH €H1 B,, Kelecl apajiblKTa e3repei:
B+17R,,>B,,>05B, +R, (2.33)

vy = “pn =

OHipy KeMepiHIH TaOaHbIHIAFbl KEHXap MaHblHAarbl >xon Il maitmanmer kaz0a
yiimiMinig nakTeipeuran Oemirin B, (B, ~0,5h), KoK OIBIH b, XOHE CyToKIe

apbpIFblH b, ~15 OpHAJIACTBIPYFa apHAIFAH ajlaHbl KAMTHJIBI, M:

Il =B, +b, +b,. (2.34)
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Awy xemepi men yuinimuiy duikmiei. Kem xarmaiinapna apury KeMepiHiH KeTKITIKTI
OMIKTIT1 SKOHOMUKAJIBIK TYPFBIJIaH €MEC, JKbIHBICTAPAbl YHIHJINe OpHAIACTBIPYAbIH
TeXHUKAJIBIK MYMKIHJIKTEpl OOMBIHINA aHBIKTANaAbl. Ay KEMEpiHIH MIEKTIKTI
OuiKTIr opOip HAKTHI XKaraaiaa YHiHIIHIH KaObu1Iay KaOlaeTiMeH, YHIHA1 SPYChIHBIH
€H YJIKeH OMIKTIT Ke31H1eT1 Kusa0eT OYPHIIIBIMEH JKOHE YHIHA1 KUSI0eTTepl )KYHeCiHIH
YKaJIIbl MYMKIH OYPBIIITBIMCH aHBIKTAIA IbI.

KapamnaiieiM aymapsin tery kesinze (2.3, a -cypet) R, Oepiiren ke3zaeri YHiHIIHIH €H
YJIKEH MYMKiH OMIKTIT1:

Homax = (Ro = 11) 1953 (2.35)

o.max —

R, OepiireH ke3aeri apiry KeMEpiHiH eH YJIKeH MYMKIH OHIKTIT1:

_Ro— 1Ly 4, (2.36)
" kctgB L, 4

2.1.4. Amy XYMBICTAPBIHBIH 3KCKABAaTOPJIbI TEXHOJOTHSUIBIK KelleHIePiHiH
KOJIIAHBLTY aiiMaKTapbl

boc KbIHBICTapABl MEXaHUKAIBIK KYPEKTEPMEH KaparalbIM ayaapbill TOreTiH
HKCKABATOPJIbI TEXHOJOTUSIIBIK KemeHaepal (2.7-cyper) KalbIHIBIFbI a3 >KapTacThl
YKOHE YKapThUTAK JKapTacThl 00C JKBIHBICTAPBI KOHE KOFAPBIFa TUEY aPKBLIBI KA3bIIT
anmyra OOJaThIH KAJIBIHIBIFBl IIEKTEYJl TMaijanbl Ka3z0a cUleMJIIEpIH Kas3bll aayja
KoJimany TuimMal. Meicanbl, IBI-35/65 skckaBaTOpbIH KOJIIaHFaH Ke3Je /e ClIeM
KaJBIHABIFEI N = 2 M OOJIFaH Ke3/ie apiry KeMepiHiH OMiKTIri 24 MEeTp/IeH acmaibl.
Hparnaiin anry keMepiHiH TeOECiHIe OpHaJacKaH dKCKaBalMsiay cyJI0achl Ke31HIer1
KaparnaibIM ayJapblll TOreTiH 3KCKaBaTOPJIbl TEXHOJOTHUSUIBIK Kewenaep (2.7, a-
cypeT) 00C KbIHBIC KabaThl KaJbIH eMec, >ke0e Y3bIHIbIFel 100 M JIpariiailHHBIH
KyMbic icteyi kesinme 20 merpumeH acmaiteiH (h=5 M Kkesinge) xarmaimapaa
KOJITaHBLIAIbI.

HparmaifH apaJIblK JCHTCM)KHEKTEe OpHajacKaH JKCKapalusiaay cyibaceiH (2.7, 6-
CYpeT) J)KYMCAK apIibiMa KbIHBICTAPBIH Ka3bII adyaa KOJJaHFaH THIM/II.

boc KbIHBICTApABl ApariaiiHAapMeH IIIKI JKOHE CBIPTKBI YHiHILIepre Oip per
aynapsinn Tery cyiibamapbl (2.8-cypeT) mambipaHibl KEHIEPl Kasblll alyaa KeH
KOJITAHBIC TalKaH.

JlparnaitHaapael anry »KYMBICTAphIHAA KOJIAHY JKBIHBICTapbl KaubIHABIFEI (,7-1
METp/ACH a3 KabaTTapMeH Kasblll aldyJa IKCKaBaTOPJBIK >KYMBICTAp OyJbI03EpaiK
JKOHE CKpeIepiiK KYMBICTapJlaH ap3aH OoJFaH Karjaiia SKOHOMUKAJIBIK THIM/II
0oJ1aIbI.
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2.7-cypet. boc KbIHBICTapIbIH MEXaHUKAJIBIK KypPEKTEPMEH ayaaphblill TOTyAiH
TEXHOJIOTHUSIIBIK CYJ10aChl

Ken monuronmapnma ApariaiiHaapasl  KOJJAaHy eKDKAKThl YHiHJIcAlly JKOHE
KaJIBIHABIFBI 3 METPJACH acaThlH KaOaTTapMeH Kas3blll aily Ke3iHae Oacka
MEXaHHUKaJaHBIPY TOCUIAEPIMEH CaIbICThIPFaH/Ia THIM/II.

MexaHUKaIbIK ~ KYpeKTep MEH  JparjaiHAapIblH  KUBIHTBIFBIMEH  (KaiTa
sKCKaBanmsiay) (2.9, a-cyper) Kaita ayaaphill TOTCTiH TEXHOJOTHSIIBIK KeIICHIep Ie
alry KeMepiHiH €H YJIKEeH OHWIKTIIN MEeXaHMKAJIBIK KYPEKTIH Kecy OHWIKTIriMeH
meKTenaeai. bipiHmmici apury keMmepiHiH TeOeciHae HeMece apaiblK JICHTCHKUEKTE
opHanackaH ( 2.9, 6-cyper) ekl JIparjlalHMEH >KbIHBICTApJbl KalTa ayJapblll Tery
cy10achlH KOJIJaHFaH Ke3/e OHJIIPY KeMepiHiH KUSIO0eTiH, Keiie OHbIH ToOeCiHiH Oip
OemiriH aynmapy Kepek. byn apiry kemepiHiH S>KETKUTIKTI OHWIKTITH apTThIpyFa
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MYMKIHAIK Oepei.

Amry keMepiH ekl JapariaiiHMeH Kasbinl any (ykpauuablk cyiba, 2.10, a-cyper)
Ke31HJe OHBIH OipeyiH KailTa SKCKaBalusulayJa MaijlajJaHFaH Ke3/I€ apUIbIMaJIbIK
JparjiaiH KeMepiH >KOFapFbl OOJITIHIH KBIHBICTAPBIH OIPIHIIN YHUIIMIE KUHAMIBIL.
Kemepain Ttemenri OediriHaeri >kplHbIcTapAbl (2.10, a-cyperteri ITpHUXTalraH
ay/aH) eKIHIIl JparjladH Kasblll ajbll, OIpIHIN YHIHIIAEr1 >KBIHBICTApIbl KahTa
AKCKaBallMsJIayMeH KaTap €KIHIII YHIHJIre opHaIacTeipaasl. MyHan cyiba ke3iHae
apiry KeMmMepiHiH OWIKTIT1 apTajpl KoHE KalTa SKCKaBaIlMsIaHATHIH >KBIHBIC KOJIEeMi
azasnpl. JlparmaitHmapapiH OipeyiH KaiTa SKCKaBaIusiayaa J1a, )KOHE JKbIHBICTAPIbI
OipiHII ayaapblll Terynae e KOoJJaHy KEUIeHHIH OHIMJUIITH apTThIpyFa MYMKIHIIK
oepeni.

XKapTtacTbl xoHe *KapTbUlail >KapTacThl KBIHBICTAPbl Ka3bIll aly Ke3lHIEe KeMepAiH
JKOFapFrbl OOJNITIHJEr1 JKbIHBICTAPAbl MEXAaHUKAIBIK KYPEKTEPMEH Ka3bll —aiy
TUIMJIIPEK 00JIybl MYMKIH.

Aty SKYMBICTapblHJa KOHE KailTa HJKCKaBalusiayna Oip KyaTThl JparyiaiiHibl
Kommany (2.10, 6-cyper) KaiiTa SKckaBanusuiay KO3(GGUUEHTIH —a3aiTyra,
HKCKABaTOP/Ibl yaKbIT OOWMBIHINIA TalAalaHy JOpPEKECIH KoTepyre >KoHE apIly
KeMepiHiH OUIKTIriH 50 MeTpre AeiliH apTThIpyFa MYMKIHJIK Oepei.

[MambIpanibl KEHAEP/1 UTepy i€ KOJJaHbUIATHIH (IIalIbIPaH/Ibl KEH €Hl Hemece Top(d
KAJIBIH/IBIFBl  OOMBIHINIA apIly >KYMBICTApbIHAA ayJapblll TOTYIIH KapamaibiM
CYI0achlH KOJJAaHy MYMKIH OoJlMaraH >karjgaiga) TopdTel KaiiTa ayaapbll Tery
apKpUIbl SKCKaBauusiay cyi0acbiHaa Top(Thl KabaTTapMeH Kasblll ajblll, MOJUTOH
1riHAeri OlpiHI YHIHIITE YIMENe 11, COHaH COH OHbI AKCKaBaTOp KeJecl eHoenepal
Ka3FaH Ke31H/ie TOJMTOHHBIH CHIPThIHA HIBIFAPAIbI.
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2.9-cypet. boc KbIHBICTAp/IbI MEXaHUKAJIBIK KYpPEKTEpPMEH, IpariiaiHaapMeH (a)
KOHE €Ki JipariaiiHMeH (6) KalTa ay1apblll TOTCTiH TEXHOJIOTUSIIBIK KEIICHIEPTIH
cyyi0anapel

Y#iHAiHI €Kl JKaKThl OpHAJACThIPy KeE31HJAEe AKCKaBaTOp IOJUTOHHBIH OpPTAChIHAH
OacTarn »)yMbIc icTeiai. Erep Tek Oip *akThl YHiIHAICATY MYMKIH 00Jica, OHJa KYMBIC
MOJINTOH YHIHAITe KapaMa-Kapchl IeKapachlHaH Oactanmansl. YHIHIIHI TOJUTOH
CBIPTBIHA TOJBIK IIBIFAPY EKIHII eMec, VIIIHIII HeMece TOPTIHIN eHOenepl Ka3blm
aTy Ke3iHJIe OpBIHAATYbl MyMKiH. OJ TIOJIMTOH €HIMEH KOHE TOp( KaJIbIHIBIFHIMCH
aHBIKTAJAIbI.

Kynay Oypermbl kypTt keH KaOattapbiH (18-20° neitin) imki yHiHAICATy apKbLIbI
urepy Kabar TabaHbIH AaiiblHAaynaH Oactanmaibl. byn koil apHailbl— OyprbLiamn-
aTTBIPY TOCUT apKbUIbl 2-3 M TEpeHJIKKE JeHiH allIbIH aja KOICHITY >KOHE OHJa
CaKTaHJBIpy Ka30allapbhlH >Kacay IIapajiapblH >KYPri3T€HHEH KEeHiH FaHa MYMKIH
Ooonaapl. MyHnail mapanapisl KOJAaHy sipycTap >KyHeciHiH KusiOoeT Oypswimibl 36°
OonaThIH TYpaKThl 1mIKi YHIHAIHIH OuikTirin 70-80 Merpre meiliH apTThIpyFa
MYMKIHJIIK Oepe/i.

Ken kabatbl TabaHbIHIA KaJIbIHIBIFBI a3 (2 M JeiiH) OocaH >KbIHBICTap (KeMipii
apruJIuTTep) OONFaH Ke3le YHIHAUIepJl TONTHIpYAaH ajiblH OHBIH TaOaHBIHJA
Ken0ey Oypbilibl 13°-TaH acmalThiH aNJplH aja Ka3z0a jkacay kepek. bocan
JKBIHBICTAP KaJbIH OOJIFaHAa KEMEPJIIH KYMBIC IIEOIH KEH CO3bUIBIMbIHA OYPHIIINEH
OpHaJacThIpy THIMII. bysn ke3ge kyMbIc 1IeOiHE MEepHEeHIUKYISp
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2.10-cypert. Kaiita aynapsin Tery ke3iHeri sKCKaBalusiiay cyioanapsl:
1 — ykpauHIBIK; 2 — palduXUHIIK

KUMaJarbl Ka0aT TabaHBIHBIH KyJiay OYpbIIIbI 8°-TaH acnaybl KEpEK, HEMEeCe aplibiMa
KBIHBICTApAbl KEH aJbIHFaH KEHICTIKKE TOJTBIPBIN OHE OHBI KabaTTall ThIFBI3AAN
OTBIPBII, XKYMBICTBI KbICKa OJ0KTapMeH (60 M) Kyprizy KaxerT.

Onrycrik Kyszbacc keHimTepiHae 00cC JKbIHBICTApIbl KalTa aynapblll TOreTiH
TEXHOJOTHSUIBIK KEIICHJEp Ke3iHAe 1Kl YHIHIUIEpAIH SKOHOMMKAIBIK THIM/II
ouikTiri 70 M Kypauipl.

bakpinay cypakraps:
1. Boc skbIHBICTap/Ibl OIPIIOMIIITI IKCKaBAaTOPJIAPMEH ayAapblll TOTreTiH

AKCKaBaTOPJIbl- TEXHOJIOTHSJIBIK KEIICHICPIH EpeKIISTIKTepl IKOHE OJIapIbIH
KOJTAHBLTY KaFIaiyiapbl KaHTai?

2. DKCKaBaTOPJBIK TEXHOJIOTHSUIBIK KEIICHHIH KEHXapPJIbIK XKoHE YHIHAUTIK
YKaKTapbIHBIH MTapaMeTpIIepiHiH 63apa O0ailaHbIChl KaHTai?

3. XempicTapapl 1K1 YHIHAUIEpre ayaapbll TOreTiH TEXHOJIOTHSIIBIK
KEIICHHIH KEH)XXapJIbIK KOHE YHIHJIIIK )KaKTapbIHbIH KOHCTPYKUHUACHIH KOPCETIHI3.

4, DKCKaBaTOPJIbI TEXHOJIOTHSJIBIK ~ KEUICHJEPAl KOJJaHy Ke31HJe
KEH)KapJIbIK JKOHE YUIHIUTIK )KaKTapbIHIAaFbl UTEPY KYHECIHIH JIEMEHTTEPIH aTaHbI3.

5. XKbIHBICTapbl KEH alIbIHFaH KEHICTIKKE «KapamabIM» XKoHe «KaiTa
ayJlapblll TOTY» TYCIHIKTEPIH CUIIATTaHbI3.

6. BipmemimTi 9SKCkaBaTtopiap Ke3iHAETl ayJaapbill TOrydiH ecel

ko3 dIreHTi Kanak aHbIKTaIaIbl?

2.2. Amy KYMBICTAPBIHBIH JKCKABATOPJIBI-KOHCOJbII-TACIAJIbI
TEXHOJIOTUSUIBIK KellleHaepi

2.2.1. IJKCKABATOPJIBI-KOHCOJIBAI-TACHANBl TEXHOJOTUSUIBIK KellleHAePIiH
CHIIATTAMAJIAPBI

DKCKaBaTOPJIbI-KOHCOJIB/I-TACMaIbl TEXHOJIOTHSUIBIK KEIIEHAEp €Ki KOMIIOHEHTTI
Oonbim TaObutagel. MyHZAa Tay-KeH Ka3bIHABICBIH Ka3blll ally >KOHE Tuey Oip
MalrmHaMeH (IKCKaBaTOPJIApMEH), ajl OHbI YHIHJITE TachiMalaay Oacka MallnHaMeH
—  KOHCOJBAI  TacmajgapMeH icke acwippuiafgbl. COHABIKTAH  COHFBUIAPHI
YHIHIICAIFBIIITAp JIeN aTajiajibl. by KelleHaep Heri3iHeH Keyecl €Ki THUITETi
KCHOPBIHJIAPBIH UTEPY KE3iHe KOJIIaHbLIa IbI:

apIiIbiMa OJKBIHBICTApHl JKOHE Takganbl Kaz0ajmapbl JKYMCaK JKOHE  TBIFBI3
KCHOPBIH/IAPHI

apIIbIMa JKBIHBICHI JKYMCaK JKOHE TBIFBI3, all TMalmainsl Ka3z0amapbl >KapTacThl
(>kapThUIail KapTACThl) KEHOPBIHAAPHI.

Bipinmi TrnTeri KEHOPHIHIAPHIH UTepPy KE31HJE OHAIPY KaOABIKTAphl KEIIeHIHE Ka3y
KyaTbl KaJIBITACKaH OJAl POTOPJBI JKCKaBaToOpjap >KOHE KOHBEWEp KOJiri Kipei.
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ExiHmn Tunreri KeHOpPBIHAAPBIH Urepy Ke3iHAe aThlll KOMapbUFaH Maiiianbl Kazoa
MEXaHUKaIbIK KYPEKTEPMEH Ka3bIll albIHAbl, ajl OHbI TachIMalijay - aBTOMOOWIIb,
TEMIPKOJI HeMece KOHBEHEepIIIK KOJIKIICH KYPri3ijie/i; KOHBelepre Tay-KeH Ka3bIH IbIChI
©3JIIMHEH JKYPETIH ycaTy arperarrapbl apKbUIbl Tycell. ATbII KOMApbUFaH >KapTacThl
apuIbIMa KbIHBICTAPBIH KOHCOJIB/II TaclalapMeH TachiMaslay Ke31HAE TEXHOJIOTUSIIBIK
TI30€KTe ©3JIIMHEH KYPETIH ycaTy arperatbl Hemece OyHKEep-TacChIFBIINIBI Oap ycary-
eJiey arperathbl KOCbUTYbI KaXeT.

[mki urepy xyieci xui xaraaiaa O0UIBIK Oipkaraaysel Oomanbl. Beeponi imki urepy
Kylecl Ke3iHae apiry >kKaOJbIKTapbIHBIH KEIIeHIHEe KOCBHIMIIA SKCKaBaTOpJap MEH
KOHCOJIB/1 Tacmajap apachlHIa KalTatuerimrep opHaty KaxeT. JKyMmbIc 1m1eOiHIH
KBULABIK KbUDKYBI 300-350 M-Te AeifiH xKeTei.

DKCKaBaTOPIIBI-KOHCOJb/II-TaCalIbl TEXHOJIOTHUSIIBIK KEIISHACPAIH apThIKIIBLIIBIKTAPHI:
JKBIHBICTApAbl YUIHAITE KbICKA JKOJIMEH TachkIMaijay MYMKIHIIT, OHIIPICTIK
MPOIIECTIH Y3MIKCI3Iri, >KaOabIKTap KeIIeHIH YaKbhIT OoWbIHINA (KyaThl Oipjaei
apiibIMa HKCKaBaTOpJapbl KE31HJAET! TOYMIKTIK OHIMJAUII TEeMIp>KOJ KOJIriH
naianany kesinjaerire Kaparangma 20—35%-ra jxoFapel) THIMII Tal1ajany, >KOFaphbl
eHOEeK OHIMJIUIIT, apIly >KYMBICTAPbIH YUBIMIACTHIPYABIH KapanailbIMIbUIBIFBI, 00C
KBIHBIC ~YHUIHAUIEpIHJE pPEKyJIbTUBAIUsUIAYJaH Oacka apHalbl >KYMBICTap/IbIH
Ka)KETCI3/11r1, YHIHIIHIH Kbl OYPBIIMIBIH OacKapy MYMKIH/IIT1HEe OaiJIaHBICTHl OHBIH
KUSIO0ETTEPIHIH TYPAKTBUIBIFBIH apTTHIPY JKaFIaiIapbIHbIH JKaKCapyhbl.
DKCKaBaTOPJIBI-KOHCOJIB/TI-TACMadbl TEXHOJOTHSJIBIK KEIICHACP KYPFaK  KBLIBI
KJIIMMATThl ayAaHAapAa HEMECE apllibIMa >KbIHBICTAPbIH MEP3IMAl KYPrizy Ke3iHae
Kelecl JKarfainapia KOJIAHBUIAJBL: Kapbep ajaHbl JKaKChl OapiaHfaH >KOHE
JKOCTIApIBI TYPAC YaKbITBIHIAA KYpPFaThUIFAH, jKa3bIK HEMece a3 Keyidey KeH
Ka0aTTapbl HeMece KabaT TabaHbl MEH TOOECIHIH TUIICOMETPUSCHI IaMalbl ©3repMelti
KabaTTaJIFaH claeMJiep; Kapbep alaHbIHBIH HYCKAChl O1pKAJIBINTEI O0IFaH1a, OV KeH
KYMBICTaphl ~IIEOIHIH  CO3BUIBIMBIHBIH ~KYPT KBICKApyblH HEMECe Y3apyblH
OonaplpMayra MyMKIHAIK Oepelii; Kapbep HYCKACBIHIAFbl Maijansl Kaz0a KopJapbl
KeIl OOJFaH/a.

A1ty XK0HE OHAIPY KYMBICTAPBIHBIH KaparmabiM 3KCKaBaTOPIIbI-KOHCOJIbI1-TaCTIaIIbI
TEXHOJIOTUSUIBIK ~ KEeIIeHIHEe Oip pPOTOpPJbI  HKCKaBATOp HEMECE  IIBIHXKBIPIIBI
KOIIIIIOMIIITI SKCKaBaTOp Kipeai, OFaH Tacnajibl KOHBEHEpMEH >KaOIbIKTAIFaH TOJIBIK,
OYpBUTMalTBIH KOHCONB OekiTureH (2.11-cypet). XKymMmcak apiibiMa >KbIHBICTap JKOHE
cijieM MyHJai KeleHAep 11 KOJIIaHFaH/1a K€3EKIEeH Ka3bUIbII
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2.11- cypert. bip poTop:bl 9KCKaBaTOPIbI KOJIIaHFaH KEe37eT1 TEXHOIOTHSIIBIK
KEIIeHH1H cy10achl

anbiHagbl. boc JKBIHBIC TyCipy KOHBEHEpl apKblUIbl KEH allblHFaH KEHICTIKKE
taceiMannananel (2.11, a-cyperri kapa). Ilaiimanel Ka3z0a KoHBeilepre Hemece
JIOHFAJIAaKThl KOJIIK KypaJiblHa TUelell, OyJI Ke3Je KOHCOJb XKyMbIc medine 25-30°
Ooypeimmien  Oypeutaner  (2.11, 6-cyperti kapa). Ilaiimansl ka3z0a wmeH 0Ooc
KBIHBICTAP/Ibl KE3CKIEH J>KOoHE OeJieK Kasblll ally Ke3iHAe KapbepllH MYMKIH
OHJIIPICTIK KyaThl OHJIIPY >KYMBICTAPbIH KE3€HACH >KYPTi3y HOTIKECIHIE a3asijbl,
YKYMBICTapAbl YUBIMIACTHIPY Ma KUBIHIAWIBI KOHE KOIKTI TMEPHOITHI IMaiaiaHy
JKaFmaimapsl TybIHIANWa6I. Kemenai cynanOaraH KeHOPBIHAAPBIHAA 00C KBIHBIC TTCH
naiganel Kaz0a CiAEMiHIH KOCBIHIBI KaJdbIHABIFEI Kol Oonamaranga (20-30 m geitin)
KOJIJTaHyFa 00JaIbl.

Kemenal Gesiek ainy >koHE OHJIPY >KYMBICTAPBIHBIH TEXHOJIOTHSUIIBIK KEUIEHAECPIHE
OenTeH Ke3/le JKOHE OHIIPY JKYMBICTAphIH OpBIHAAyFa KOCBIMIIA JKCKaBaTOP
KOJJIAaHFAH Ke3/le apuly >KOHE OHJIPY JKYMBICTAPBIHBIH Y3[IKCI3 JKYpPri3ulylH
KamMTaMachI3 eTyre 6osasl (2.12, a-cyper).

PoTopnbel sKckaBaTopiap apiibiMa O KBIHBICTapibl Ka3bIll aliblll KEH aJIbIHFaH
KEHICTIKKE OpHAIACTBIPaJIbl, aJl OHAIPY IKCKaBaTOpJIAphl — Maaanbl  Ka3zoamapisl
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2.12-cypet. KemnmmemimiTi 3KkCKaBaTOpiaap bl )KoHE KOHCOb/I1 YHIH/1CATFBIIITAP/IbI
KOJIIAaHFaH Ke3/er1 apUIbIMAIBIK TEXHOJOTUSIIBIK KeIIEHAEPA1H cyi0anapsl

Ka3bIll aJIbIll KOJK KypaijapbiHa Tueimi. Kok KoMMyHUKamusiaapbl CiJIeMHIH
TebeciHIe, TaOaHbIH/Ia HEMECE apaIbIK JIEHICIKIEKTE OpHAIACAIbI.

CimeM KabaThl MEH 0OC KBIHBICTAP KAJIBIHIBIFBIHBIH ©CYl Ke31HIE, COHBIMEH KaTap
nai1anbsl Ka30aHbIH alllbUTFaH KOPJIapbIHBIH KeJIeMiH OipiiaMa KeOeUTy MaKcaThIHAa
POTOPJIBI DKCKaBAaTOpFa OCKITUITEH KOHCOJb Y3BIHIBIFI JKETKITIKCI3 OOyl MYMKIH.
byn karmaiina apury xKaOJbIFBIHBIH KEIICHIHE apHalbl KOHCOJBAl YHIH]IICAIFBIII
KOCBIJIa/Ibl, OFaH 00C JKBIHBIC AKCKaBaTopiaaH Tikenei (2.12, 6 cyper) Hemece KaiiTa
THETII KOHBEHep apKpLIbl kel Tyceni (2.12, 6 cyper).

Oxckasayusnay cyadoaiapvl KOHCONbBII Tacalapabl Kapbep alaHbIHBIH TabaH ayJaHbl
MEH KECKIHIHJE OpHAaJacThlpy OpHbIHA OaillaHbICTBl OOJiHEIl, OJ Hrepy »Xymeci
AJIEMEHTTEPIHIH  TapaMeTpiepiH, J>KaOJbIKTap  KEHIEHIHIH  KYpaMblH  JKOHE
YHIHIICANFBIITAPABIH MapaMeTpiepiH aHbIKTalAbl. Y HWIHIICANFBIN  (KOHCOJb/II
Tacma) eHaipy KemepiHiH Tebecinme (2.13, a cyper), apansik amaneiHga (2.13, 6
cyper) Hemece YHiHmI annbiHaa (2.13, 6 koHE & CypeT) OpHalacybl MYMKiH.
Y HiHICANFBIITAPABIH OPHBIH OKTBIH-OKTBIH ayBICTHIPHINT TYPAThIH Cyji0anap aa
oap.

YHIHIICATFBIITE  CUIEeM TOOECIHAE OpHANTACTBIPHINT HSKCKABAIMsUIAY CYJIOACHIH
Koimanrannga (2.13, a cyper) 00C >KbIHBIC YHIHICATFBINIKA COJ JICHTECHKUEKTE
OpHAJIACKaH 3KCKaBaTOpPMEH Terijedl. YHiHAl YHIHIICATFBIITHIH YHIHAUTIK KOHCOTI
OypbUIMali-aK kacaya Oepiie/l.
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2.13-cypet. Konconpai yhiHaicanFeIITap/ bl KOJIAHFaH Ke3eT1 IKCKaBaIusiiay
cyibanapel

YHiHIICANFBI TI€H SKCKaBaTOPAbl OPTYPJl JCHICWKUEKTEp/le OpPHAJIACTBIPHII
IKCKaBalusiay cyyi0achlH KoyimanraH ke3ne (2.13, 6 cyper) KemeH KypaMbIHaa
MIHJETTI TypAe KaiTa THerim Oonybl Kepek. byn cynbaHpl KolmaHFaH Ke3Jle
YKOFAPFBI KOHE TOMEHT1 apIiry apakemMepliepiH 0ip pOTOPIIbI SKCKaBaTOPMEH KEe3EKIEeH
Ka3blll amyra Oojaapl, Oyl Ke3[e KalWTa THETINI KOFapFhbl apily apakeMepiH Ka3bll
anyna faHa maipananeliafel. bipiHmn cynbamga KepceTUIreH YHiHICATFBIIITHIH
OapJIbIK HET13I1 TEXHOJIOTUSUIIBIK JKaFdailiapbl OChl cyji0ara aa skapanbl.

Y#ingicanFplThl YHIHI aJJIbIHA OPHAJIACTBIPHIN JKCKaBalMsIay KE3iHJE OHBIH
TYCipy paauychl a3zasabl. boc KbIHBICTap 3KCKaBaTopAaH Kaiita Tuerim (2.13, 6
CypeT) Hemece KOCKbI Kermip (2.13, 2 cypeT) apKpUIbl Kelin Tycell. AIly >KoHe
OHJIIPY >KYMBICTAPBIHBIH ©3apa OailJIaHbICHI KOFapbhlJa CUMaTTAIFaH XKaFaaiiFa yKcac.
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YiiHaiHl Kacay oJeTTe KOHCOJBJAIH OYpbUTYBIMEH >KYpri3ijeni, on yHiHAl OeTiH
TETriCTeyre KoHEe OHBIH OMIKTITIH a3alTyFa MYMKIHIIK Oepei.

PoTopabl 3KkckaBaTOp jkaHa €HOEHI KypJesi Op)KOJIBIH TYHICy OpHBIHA Kapama-
Kapchl JIYMIIK YydyackeleH OacTtaraHbl THIMAI, OWI 00C KBIHBICTApIbI 1IIKI
YHIHIIepre OpHAIACTBIPY KYMBICTAPBIH JKCHUIACTEl, JKOHE KOHCOJb Y3bIH/IBIFBI
KbIcKa (8-10%-ra) yHiHIICATFBIIITAPALI KOIaHYyFa MYMKIHJIIK Oepeai. JKaOoapikTap
KEIICHIHIH OHIIPY KEMEPIHEH KOJIiK IIbIFaThIH OaFbIThIH/A KbUDKY KaJaMbl TTal1aJIbl
Ka30amapapl KOHBEHEpJIEPMEH TachIMainay Ke3iHae ¢ €HOCHIH Ka3blll ajbIHFaH
OeniriHAeri KOHBEWEpNiK KOHABIPFBUIAPAbI alAblH ajla >KbUDKBITYFa MYMKIHIIK
oeperni.

YHiHIICaFbIITHIH OPHBIH ayBICTBIpa OTBIPHIN KOIl SPYCThl YHIHMAIHI *Kacay Ke3iHae
IKCKaBanmsiay cyioaceiHaa (2.14-cyper) OMIKTIT YJIKEH apuly Kemepi eKi-yIil
apakeMepJIepMEH Ka3bUIBIT aJIbIHATHIHABIKTAH POTOPIBI SKCKABATOPBIH CHI3BIKTHIK
enmeMepl azasnpl. MyHaal cyii0aHbl Maigansl Kaz0a CUIeMiHIH KaJdbIHJBIFRI a3
(10m a3) Gonranma xymcak KaiblH (70-90M neiiiH) O0C >KBIHBICTAPALI Ka3bIll aly
YIIiH KyaTThl (’Ka0bIKTBIH MaCHOPTTHIK @HiMALNr 5-10 MbIH M3/carar) KemeHaepi
KOJIJTaHFaH Ke3/e nakiananyra 001abl.

2.14-cypet. YiiHAICATFBIITHIH OpHHANACY ACHTCHIH 03repy apKbUIbI Kl
apakeMepMeH dKCKaBallusiay cyja0achl

bip poTopapl SKCKaBaTOpMEH €Ki He YII apakeMepiepi Kasblll aly Ke3iHe
YHiHiCAIIFBIIT KE3EKIeH cijieM Tebeci MeH TabanbiHaa (2.14, a xoHe 6 CypeT) jKoHe
YHIHII anablHAa HEMece apiny JeHreiKHUeriHae, cijeM ToOeciHIe XKoHe YHiHII
aJIJIBIHAA OpHAIACaIbI.

2.2.2. JKCKaBaTOPJIbI-KOHCOJIBAI-TACHANBI  TEXHOJOTHSJILIK  KelleHIePaAiH
napamerpJiepi
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Kaspin any maptel OoiibIHINIA amry KeMepiHiH >KeTKUTKTI OumikTtiri Hy, 'koHe apury
eHOECIHIH €Hl A apHIbIMajlblK POTOPJBI AKCKABATOPJBIH KYMBIC OJIIeMIepIMEH
aHBIKTAIA]IbI.

Allly KeMEepiHiH JKYMBIC aJlaHBIHBIH €H1 €HOe €HIHEe, apIIbIMAJIbIK IKCKaBaTOP >KOHE
YHIHIICAIFBINI MapaMeTpiiepiHe, KaKETTI apaKalllbIKTBIKTaphl MEH CaKTaHAbIPY
OepMmanapblHBIH ~ €HIHE,  OJKCKaBanusuiay  cyibaceiHa — (OipiHIN — Ke3eKTe,
YHIHIICAIFBIIITBIH ~ OpHAJIACy OpHBIHA) JKOHE Talgaibl Ka30aHbIH AalllbUIFaH
KOPJIAPBIHBIH €HIHE OalIaHBICTHI O0IabI.

[Talimansl Ka3z0amapAblH €H Kol alllbUIFaH KOpJAphl ally >KYMBICTapbl Kell
XKaraannapaa Mep3iMIl )KYPri3uIeTIHAIKTEH KbIC ME3T1TiHE KaJIIbIPhLIaIbI.
KoHconpai  yHIHIICATFBIITEL CLIEM TOOECIHAE OpPHAIACTHIPHIN SKCKaBaITUIAY
cyI0acelHIa Talganel Ka30amapAblH KbIC ME3TUIIHE KaJIABIPhUIATHIH AalllbUIFaH
KOpJIaphl KeJeciiel OpHalacybl MyYMKIH:

YH1HIICAJIFBIIITBIH YHIHAUIIK KOHCOJIHIH acThIHBI (2.15, a-cyper),

OHJIIPY €HOECIH/Ie YHIHIICAIFBIIITHIH KYPY OarbIThIHIa OHBIH aJABIHFBI HEMECE apTKBI
*arbiHga (2.15, 6-cyper);

anry  KEHIEHIHIH  TEJICCKONMUSUIBLIBIFBIH — TMaiJlajlaHblll  JKCKaBaTOp  MEH
yHIHIICANFBIIITHIH opTackiHaa (2.15, g-cyper).

KeGine HakThl Karmaijnapaa mapaMerpiiepl Kilm  YHIHIICATFBIIITApbl, —all
YHIHIICATFBIIITHIH, OCpUIreH MOl Ke31HJe apily KeMepiHiH OWIKTITIH ecipyre
MYMKIHJIIK O€pEeTiH KOPJIApbIH OpHAJIACy TOCLIIH HEMECE OJIapblH KypamaacTapbiH
KOJIJaHFaH TUIM/II.

KpIlc Me3rinl yliiH ambUFaH KOpJIApAblH KaXKETTI €Hl TeMEHrl (opmyjaMeH
aHBIKTAJIA]IbI:

L,, —hL-I
myHna Q, — KapeepmiH maigansl Ka30a OoOWBIHIIA OHIMALTIT, T/XKbUT;, N,

apIIBIMAJIBIK KEIICHHIH KBIC ME3TUTIH/IE TOKTAIl TYPY YaKbITHI, aif; h — maiinasiel ka30a
KaOaThIHBIH KaJdbIHIBIFBI, M; Ly, — eHAlpy meOiHIH Y3bIHABIFBL, M; Y, — Hailaalsl
Ka30a TBIFBI3ABIFBI, T/M°, #,~ Haligansl Ka30aHbl Kaswll alny Kod(duuenti; Ay —
OHJIIpY CHOECiHIH eHi, M; |1 — eHaipy KeMepiHiH YHIHIiCaIFBIITAH 03bIK XYPYiHIH €H
a3 mamacel, M; |, — YHIHIICAIFBIIITBIH OHIIPY KEMEpiHEH O3BbIK JXXYPYiHIH C€H a3
II1aMachl, M.

XKorapeina atanran |; sxone |, mamanmapeIHBIH - 03bIK 00Nyl HOTHIXKECIHIC OHAIPY
JKYMBICTaphl KiIpin KaJIFaH jKarjmaija pe3epB skacanaabl. [lafimansl kazOamapibl
KOHBEHWepJIepMeH TachIMaiiay Ke3iHjae, SFHU PE3epPBTIK OHIpY eHOeci OoFaH Ke3ue
|1=|2:O.

Kopmapaer yHIHAUTIK KOHCOJNBh AacThIHAA OpHAJIACTBIpFaH/Ia JKCKaBaTOp MEH
YHIHIICAIFBINT apachIHAAFbl KAIIBIKTBHIK JKOHE YHIHAI OWIKTIrT OapiblK yaKbITTa
Oipaeit Oonaawl. KemeHHIH TeneCKONMUSIIBUIBIFBIH TMailajlaHFaH Ke3Jle IKCKaBaTop
MEH YWIHJICANFBIII apachlHAAFbl KAIIBIKTHIK apily KYMBICTaphl MEP3IMIHIE 9P
eHOEH1 Ka3raH CaiblH y3apajbl )KOHE aplly >KYMBICTApbIHBIH asKTaly yaKbITHIA €H
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yiikeH MoHiHe xerenl. CoHbIMeH KaTap, Oy Ke3ae yiiHal OWIKTIT e ecerdl, oI
COHFBI apIly eHOECIH Ka3FbIll AJIFaH Ke3/1e €H YJIKEH MOHIHE KEeTe/Il.
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2.15-cyper. [aiigansl Ka36a KOpJapbIHBIH KbIC ME3TLIIHE OpHAIACy CyJidagapshl:
1 — yitinaicanesi; 1' — KBICKBI KOpapbl Ka3blll ally >KYMBICTApPbIHBIH asgKTaTybl K€31H1eT1
YHIHIICANIFBIIITEIH OpHAJIACYBI; 2 — apIIbIMAJIBIK POTOPJIBI 3KCKABATOP; 3 KoHE 4 — coiikeciHie
TOMEHHEH OHE JKOFapblJJaH KOCETIH OHIIPUTIMJIETrT pOTOPJIbl SKcKaBaTop; T — yHiHIICATFBIILITHIH
TEJIECKOMUSIIBLIBIFbI

Korapeiaa kenripuired (2.37) dhopMmynacklHbIH €KIHII MyIIecl OipiHIIICI MYIIECIHEe
TEH HE OJaH YJIKeH OoJica, oHna Lg, —AiH €H YJIKeH MOHIHJE Maiaansl Ka30aHbIH
KBICKBl ME3TIITe apHaJFaH allblIFaH KOpJapbl TOJBIFBIMEH YHIHIICAIFBIIITHIH
aJJIbIHAAFbI HE aTPBIHAAFEI OHIIPY eHOeNnepin/ie opHanacaibl xoHe A, = 0.

KanplnThl skaFmaiijia amry »KoHe YHIHAUIIK eHOenepAiH eHi Oipueir  OoJiajbl.
ApUIbIMaJBIK KEIICHHIH TeJeCKOMUSIbUIBIFBIH —MalalaHFaH  Ke3Je YHIHAUIK
eHOeHIH eHl A, apiy eHOeciHiH eHiHeH A a3 0oJaabl:

A - A( TLW J (2.38)

MyHAa T — KEUIEeHHIH TeJECKOMUSIIbUIBIFBI, M (apIIBIMAIIBIK MEp3IMHIH 0ackl MEH
COHBIHJAFbl JKCKABaTOpP MEH YHIHIICAIFBIII apachlHIAFbl KAIIBIKTBIKTAPIABIH
albIpbIMBI); Lg., — apiiry >KyMbICTaphl MIE€01HIH Y3bIHIBIFbI, M; /., — apuly KEMEpIHIH
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OuiKTiri, M; Q¢ — apIIBIMANIBIK KEMICHHIH OHIMIIIIIT, M>/5KbLI.
YHiHgicanFBIITHIH YHIHAUIIK KOHCOJIIH OypMail TeruieTiH YHiHAIHIH OuikTiri H,
YHIHIICATFBIITHIH TYCipy OMIKTITIMEH H,., IIEKTENeI1:

Ho =kokyk,H,, +0254, 198, <H,, +p, (2.39)

MyHIa K, — YHIHAIEr1 KbIHBICTApBIH Korcy koad¢uimenti; K, — amry Ly, xkoHe
yHinaumik Ly, sKymbicTap menTepiHid Y3bIHIBIKTAphl ApAChIHAAFbl allbIpMaIIbUTBIKTHI
eckepeTid KodpuimeHT (Ky= Lgs/ Lyo); K — amny 4 sxoHe yHIHIUTIK 4, dKYMBICTap
cHOeJep eHi apachIHIaFbl albIPMAIIBLUIBIKTEI eckepeTiH Kodddutuent (K, = 4/4,); fe
— YHIHIIJET1 KBIHBICTAPJIbIH TaOUFU KUSIOET OYPBIIIbI, TPaayCc; p — KOHCOJIb MEH
YHIH1 apachblHIaFbl €H a3 apaKalIbIKThIK, M.

YiiHa1 OUIKTIT] )KbIHBICTap bl TAOUFU KUSIOET OYpBIIINIEH OpPHATACThIPYFa MYMKIHAIK
oepce, oHbl Oip sipycneH yileAl. Erep OpHBIKTBUIBIK IIApThl OOWBIHINIA YHIH/IHIH
Kanmnbl KUSO0eT Oypbllibl TaOUFH KusOeT OypblluTaH a3 0oyl KakeT 0oJica, OHZA
YHIHO1 eki-yll sipycneH yiuuienl. TemeHri spycTtapipl TONTHIPY YIIIH YHIHILIIK
KOHCOJIb MEH JKYMBIC 11€01 TY3y1 apachIHAAaFbl OYPBIIITHI a3aiTy KEpEK.
YWiHIICATIFBII TI€H SKCKAaBATOPABl OPTYPJl JCHIEeHKUEKTEepAEe OpHaJacThIpFaHa
naiiianaHaThlH JKCKaBallMsUlay CYJI0achlHA AlJbIHFBI JKCKaBalusaiay cyi0achlHIa
KEJNTIPUITeH TEXHOJOTHUSUIBIK €CcenTeyyiepl KoimaHnyra Oonaabl. byn kesne (2.38)
xoHe (2.39) bopmynanapeinaa H, ; ToMeHT1 apiiry apakeMepiHiH OMIKTITIH OUIIIpei.
YHiHgicanFpIITHl YHIHAI alJblHIa OpHaJAcCThIpFaHJa AKCKapalsijiay cCyJI0achiHIa
KOHCOJIbJI1 OYpYy apKbUIbI TOT'UIETIH YHIH/I OUIKTITI,

H, =k k,H, . (2.40)

o~ Ppfetlye

[Taiimanbl Ka30aHBIH KbIC ME3TUIIHE apHaJIFaH alllbUIFaH KopJjapbl KadTaTHETiIn
acTeIHAa (KOCKBIII Kemip) opHamacanbl. KemeHHIH TeIeCKOMUSUIBIIBIFB JKYMBIC
meO1HIH TYMAIK y4acKelepiH Kasblll alya KoHE POTOPIIbl HKCKaBaTOPJIAP/IbIH JKaHA
eHOeH1 Kecyl Ke3iHje nannanansiiaasl. COHIBIKTAaH, apiry, OHIIPY KoHE YHIHIUTIK
enoenep eHi Oy cyyibana O6ipaeit 6omasl.

DKCKaBaTOPJIBI-KOHCOJIB/Ti-TACIIa bl TEXHOJOTHSIIBIK KEMICHACP/IIH IMapaMeTpiepiH
€cernTey Ke31HJ1e €Ki Macesie menriael.

1. Urepy xyileci aneMeHTTepiHIH OepuIreH mapaMerpiepl OoilbiHIIA (OipiHILI
KE3EKTEe aplily KEeMEepiHIH XKETKUIIKTI OUIKTIr H,, >KoHE )KYMBIC IE€O0IHIH Y3bIHABIFbI
Lys) YHIHAICAIFBILTHIH (KOHCOJIBJI TAacCMaHbIH) KaXETTI JKYMBIC eJeMepi
aHBIKTAJIA]TbI.

2. YIHICAIIFBIIITHIH OCIT1I1 )KYMBIC oJIeM/Iepl OOMBIHIIA Ka3blIbII aJIbIHATHIH

00C KBIHBICTAP/IbIH €H YIKECH KAJIBIHIBIFbI aHBIKTAIAIbI.
Kymbic miebi KETKITIKTI Y3bIH OOJIFaHAAQ KeJecl IIapTKa COWKEC, OHBIH Oipiik
V3BIHBIFBIHA KEJIeTIH apury eHOeciHiH kenemi V (S aymaHbl), >KbIHBICTapIbIH
KOTICYBIH €CKepreHjie, YiiHai eHOeCiHIH eH YJIKEeH MYMKIH KejeMHeH V, (S, ayaaHbl)
acmaybl KepeK. YHiH/1 eHOSCIHIH MYMKIH ay/IaHbl YHIHAICAIFBIII OJIIeMIepPIHE KOHE
OHBIH ClJIeM TabaHbIHAH KOFaphl OpHajacy OWiKTiriHe OaimanbIicThl (2.16, a cyper):
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Sy = A(H,, +h—p)-02542g,, (2.41)

MyHJa N — YHIHAICATFBIIITHIH CiJIeM TaDaHBIHAH XKOFaphl OpHAIACY OHMIKTIT1, M.

Amry KoHE YHiHII eHOenepl KeJeMIepiHIH TEHAITIHEH ajbIHFaH YHiH]IICATFBIIITHI
citeM TeOeciHIe OpHAIACTBIPY XKoHEe Oip sApyCcThl YHIHIIHI »Kacay Ke3iHAerl
AHATMTHKAJIBIK TEHIEYJep OOC JKBIHBICTAPABI KapamaWblM ayAapbill  TOTYIIH
TEeXHOJIOTHSIIBIK KEIICHIEPiH ecenTey (popMmyamapbiHa yKcac.

KoHcomnpi yHiHAICATFRIIITAPABIH KOKETT1 MMapaMeTpiiepl Kapbep ajlaHbIHbIH TUMTIK
JKOHE KHUBIH ydyacKeJepl YIIH ecenTesiHe/l, codaH COH KaObUIAaHFaH MOJEJIbIH
TEeXHHUKa-?KOHOMHUKAJBIK HET13/1eyaepl KeATIpiaei.

Y#ingicanFplIThIH, (KOHCOJB/I TacCHaHbIH) HETI3T1 CBHI3BIKTBIK IMapaMeTpi OOJIbIIT
KKETT1 TyCipy paauychl Tadbuiaabl, M (2.16, a cyper):

naq

ngq
R,=H.ctgB+11+ > H, ,ctgoy + X B, i+ 4, +b+05B, —T —e, (2.42)
i1 i-1

myHzaa I — yHiHI1I MEH OHJIpY KeMepi apachlHJarbl OOC kOJ €Hl, M; N, — OHIIPY

KeMepJepiHiy caHbl; H, ; — i-11 eHAIpy KeMepiHiH OWIKTIrl, M (clieM TabaHbIHAaH

y.ai

Oacram); o; — OHIIPY KEMEpIHIH Kus0eT Oypbilibl, rpamyc, B,, — i-ii eHuipy
KEMEpiHIH JKYMBIC aJaHbIHBIH CHi, M; D — yHIHmiCAIFBINTBIH KYpy Oejiri MeH
YKOFapFbl OHIPY KEMEPIHIH KOFApPFBI J)KUET1 apachIH/IaFbl KAayilci3 KAIIBIKTHIK, M; B,
— YWIHIICAJIFBIITHIH KYpY O6JIriHIH €Hl, M (Kol ApycTbl YHIHAL )Kacay Ke3lHAe —
YUIHIICANFBIIITBIH OYpbUTYbl KE31HJE IMIAHFBICHIHBIH OpHAJacyblH €cKepin); e
KBIHBICTAP/ABIH YHIHAI TeOeciHe JeliH O00C TachIMalJaHybIHbIH TOPU30HTAIIb
KAIIBIKTBIFBI, M.

Pe3epBTik oHAipy keMmepi (maiigaibl Ka30aHbl KOHBEHEPMEH TachiMayjiay Ke3iHJe
MIHJIETTI TYpJ€ OpBbIHAAIYbl Kepek) OonraH ke3zne (2.42) ¢opmyna OoMbIHIIA
CCeNTeNreH R, MOHI A, .IlIaMachlHa ©CE/Il.

YHiHgicanfplThl YHIHII alIblHJAa OpHAJACTBIPHIN HSKCKaBalusiay CyJI0achiHIa
KaiiTa THerimTiH (KOCKbIII Korip, 2.16, 6 cypeT) KaXXeTTl Y3bIHIBIFHI (M):

njy njy -1
L) =05B, +b+ > H, sctgay + Y B, +I1+hctgp, +by, (2.43)
i1 i-1
MyHJa B, — Kemip HeMmece KaWTaTHerill TIPeriHiH >XKbUDKY €Hi, M; h — y#iHml

QIJIBIHBIH OWIKTIT1, M; @ — KOMIPAIH YHIHAUIIK TIPETiHIH OCIHEH YHIHA1 aJIbIHBIH
YKOFapFhI )KUET1HE JACHIHT1 KayINci3 KallbIKTBIK, M.
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2.16-cypet. YHIHAICATFBIIITHIH TYCIPY paanychl MCH OMIKTITIH (a) jKoHE KaiTa
THUETIII Y3bIH/BIFBIH (6) aHBIKTAY CYJIOACHI

YHiHIICANFBIIUTEIH OPHBIH ayBICTBIPFAHJA JKCKaBalusjay cyj0achl Ja OChIFaH
yKcac 1IIKI HWrepy >KyHMeciHiH Oenrun napaMmeTpiaepl Hemece KaOIbIKTap.IbIH
eJIeM/iepl OOMbIHIIIA ecenTee/l.

bakpuiay cypakrapsl:

1. DKCKaTOPJIBI-KOHCOJTBi-TaCTIaIbl TEXHOJIOTHSUTBIK
KEIICHIEPIiH KOJIAaHbLTY JKaFdaiIapblH CUITATTaHbI3.

2. DKCKaTOPJIBI-KOHCOJIi-TaCTIaIbl TEXHOJIOTHSUTBIK
KEIICHICP/IIH apTHIKIIBUIBLIKTAPhl KaHak ?

3. DKCKaTOPJIbI-KOHCOJBi-TaCHabl TEXHOJIOTHUSIIBIK KEIICHAEP
KE31HJIeT1 KCKaBaIusuiay CyJidanapblH CUTIATTaHbI3.

4. DKCKaTOPJILI-KOHCOJIBI1-TaCTIaIbl TEXHOJOTUSIIBIK KeIeH e/ 11
ecenTey/ie KaHaail Mocesnesep mentiiei

5. DKCKaTOPJIbI-KOHCOMBI-TaCHabl  TEXHOJOTUSIIBIK  KeIIeHIepi

€CernTey Here Heri3IenreH?

2.3.9KkcKaBaTOPJIbI-YHIHALTIK-KOIIPJIi TEXHOJOTHSIIBIK KelleHaep
2.3.1.  IJKCKaBaTOpJbI-YHiHATIK-KOMIPJI  TEXHOJOTHSUIBIK  KelleHJAep/iH
cHnmatTramMaJjiapbl
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OKCKaBaTOPJIbI-YHIHIUTIK-KOMIPAl TEXHOJOTUSAJIBIK KEIIeHIEp €Kl KOMIIOHEHTTI
Oonbin TaObLIaABl. MyHJa apiiubiMa >KbIHBICTAPAbl KAa3blll aldy >KoHE Tuey Oip
MallMHAMEH — IIBIHXKBIPJIBI HEMECE POTOPJIbI JKCKAaBaTOPJIAPMEH, ai OJapibl
TachIMaIIay YHIHAUIIK KeIipiaepMeH icke acbipbuiafnbl. OPI'-ma kemik-yHiHAUTIK
KOIpJepAiH TUIITIK (CTAaHAAPTTHl) KEIICH Pl XKoHe ColKeciHIe KalbIHIbIFl 30, 45
woHe 60M 060C KBIHBICTAP/IbI KA3bIIl aJlaThIH SKCKABATOPJIAP IbIFAPbLIA/IbI.

OHIpy KeleHJepl Kol Karaaiyiapia KeIIIeMIITI 3KCKaBaTOpIapJblH TEMIpHkKOJI
HEMece KOHBeHep Keliri 6ipaecTirineH Typasbl.

OKCKaBaTOPJbI-YHIHIUTIK-KOMIPIl TEXHOJOTHUIBIK KEIICHJEP/Il >Ka3blK HeMmece a3
kenbey (2—3° geifliH) KEHOPBIHAAPBIHIAFBl HYCKAchl aWHBIMANBl Kapbepiepie,
HeMece TeOeci MeH TaOaHBIHBIH TUTICOMETPUSICHI KANBITITHI KabaTTaFaH CcuUIeMIepi
urepy KesiHze KoimaHanel. byn okarmainmapaa  okymMcak  00C  KBIHBICTAapbl
KOIIOMIIITI 3KCKaBaTOPJIAPMEH Ka3blIl ajlaJbl, ajl XKbIHBICTAPAbIH KOTEPrill KalieTi
KETKUTKTI  Gomramapikran  (1,5:10°-3-10° Ila) omap ayelp KababIKTapabl
(xemipnepaiy canMarbl 10 MBIH T A€HiH) OpHANIACTHIPY 90/ICH KapaM/Ibl.

PenbcrieH sxypeTiH KemipJep/iH TaOaHBIK KbICBIMBI QJIOETTE, TOCEME KBIHBICTAP/IA
1-10°-1,5-10° Ila, am MaccuBTeri OPHBIKTBI KOHE KYPFaK >XbIHBICTap]a 1,8-10°-
2,6-10° Ila ten Gomamgsl. ILIBIHKBIPMEH KYPETIH KOIPIEPHIH TaOaHIBIK KbICHIMEI
onberre 1,6-10° Ila acmaiigsl. Boc KbIHBICTApAbIH OepikTiri a3 GomraHma XKypy
KOHJIBIPFBICHIH Maiayibl Ka30a KaOaThIHBIH TeOeciHae HeMece Oepik Kadariiamapaa
OpHAJIACTHIPAIBI.

DKCKaBaTOPJIbI-YHIHAUTIK-KOMIPJIl KEeEHAEpIl KOJJaHYyAbIH HETr13rl MapTTapbIHbIH
O1p1 — YHIH/IIHI )KepacThl CyJapbl OACKIN KETIEC YIIIH alAblH ajla 00C >KbIHBICTAPbI
KYpFary, oJlapAbl JpEHa)xAay >KOHE YWIHII 1IEeOIH JaMbITy apKbUIbl 1MIKI YHIHJI
KHUSIOETTEPIHIH OPHBIKTHUIBIFBIH KAMTAMACHI3 €TY.

Kenik-yiinautik xemipiiepaiH 0oC KbIHbBICTApAbl Tery OWikTIri 75Mm »xereni. Tery
OMIKTIT1 OHE YHWIHAI KOHCOJIIHIH Y3BIHIBIFBI OOWBIHINA YHIHII MEH 0OC KBIHBIC
KeMepJIepiHIH OMIKTIT aHBIKTAJIaIbI.

MyHpmail KemeHJAepIiH ThiM KbIMOATTBHUIBIFbIHA OalIaHBICTBI Kapbep allaHbIHBIH
Kopyiapel na kem Ooiybl Kepek. Kemipiik kemeHai KoJaHy Ke3iHAEri apiry
JKYMBICTApPBIHBIH €H a3 TOYJIKTIK KOJIEMi OHBIH eJeMaepiHe OalIaHbICThI 25 MBIH
M® KoHe ofaH Kem Oonanbl. Kapbepmin sxymeic icTey Mepsimi 6yn kesme 15—20
KBUIIaH KeM 00JIMaybl KEPeK.

ATarnFaH KenieHepAl naiaianFal Ke3/1€ KOJIAaHaThIH HEer13T1 11IK1 Urepy Kyienepi:

OOWNBIK Olpkardgaynbl (CHUpEK - eKDKaraaynbl), 1Kl YHIHAL JKacay Beepil
OpPTaJILIKTaHIBIPBUIFAH KOHE BeepJil ObIThIpaFaH.

DKCKaBaTOPJIbI-YHIHILTIK-KOIIPJIi TEXHOJIOTHUSIBIK KEIIeHIeP/IIH HET13I1
apTHIKIITBUIBIKTAPHI:

UTepy >KYMBICTAPbIHBIH aFbIMJbUIBIFBI, KEHXKApJbIK >KOHE YHIHIUIIK TIipeysep
apachIHIAFbl, KEH1e KOHCOJb ACThIHIAFhI MaiiTabl Ka30aHbIH alllbUIFaH KOPJIAPBIHBIH
KeOelitol. by apiry KyMBICTapbIH ME3TIJIMEH, ajl OHAIPY KYMBICTAPBIH KbIJT OOMBI
KYPrizyre MYMKIHIIK Oepei;

KOHJIBIPFBUIAPBIH, YJIKEH OHIMJIUII, OJ KaphepHiH >XOFapbl OHIIPICTIK KyaThIH
KaMTaMachl3 ere/ll (KbUIbIHA Takaainbsl Kaz0a OoibiHma 10—15 MIIH. T AcHiH JKoHE
apury >xyMbIcTapbl 6oibiama 30—40 mn. M3 feliin sxereni);
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KEIIEH JKYMBICBIH aTKapbIl JKYPreH >KYMBICKepJep YJIKEH eHIMAUIK kepceTyl (0ip
skyMbIciibl 250-400 M3 f1efiin 60c KBIHBIC OHIpET);

1 M Goc KBIHBICTAPIBI Ka3bIl alybIH MILIFBIHAAPEI TOMEH, COFaH call 1 T maiiansl
Ka30aHbl ©HJIPY IUBIFBIHAAPHI 1a ToMeH. byn o1 keHopHeH 20 M3/T TeH apury
K03 dUIIMEHTIMEH Urepyre MYMKIHJIIK Oepei;

YKBIHBICTAP/IbI KA3BII ajly JKOHE YHIHAIre TachIMaliayAblH SHEPIHsl MIbIFbIHIAPHI a3.
KapacThIpbuibll OTBIpFaH TEXHOJOTUSIIBIK KEIIEHIEPA1H KEMIITUTIKTEPI:
KOIK-YHAIHIUTIK KOIIp KYMBICBIHBIH KJIUMATTHIK JKaFaiaapra TOYeNIUTIr MEH OHbIH
naiianaHbLTybl ME3TUIA1 O0MTYBI;

KOMIK-YAIHIUTIK KOMip KOHCTPYKIUSCBIHBIH KYpPACIUIIrl, caJMarbl KeIl OOJIbI,
XKaOIbIKTap bl JaiibIHAayFa KYpAeIi IIBIFBIHAAP KYMCATYHI,

Tay-KeH XYMBICTapbIHBIH OacTankbl MIE0IH jkKacay >KOHE Kemipll SKCIUTyaTalusFa
Oepy YLIIH Tay-KEH KYpBhUIBIC KYMBICTAPBIHEIH KoJeMiHiH keberoi (25—30 MiH. M-
re JIeHin);

KOJMIK-YHUIHAUTIK KOmip TIPEKTEepiH OpHATY Ke3iHJAe JCHTeIKHEeK KUMAachIHA
KOMBUIATBIH  TallaNTap/blH  >KOFAPBUIBIFBl  JKOHE  PEJIbC  KOHCTPYKIUSICHIHBIH
KYPACILIITI.

DKCKaBaTOPJIbI-YUIHAUTIK-KOTpJIi TEXHOJIOTUSLITBIK KEIICHIEP VYkpauna
Kapbepiepingie xoHe OPI-HiH KenTereH KOHBIP KOMIp KEHIIITEPIHAEC KOJIJAHbLIAbI.
OJIETTE KOMK-YHIHAUTIK KOMIpJep/l KOJIIanFaH Ke3ze 00C KBIHBICTAp €Kl KeMEPMEH,
an maigansl Ka30a Oip HeMece €Ki KeMEPMEH Ka3blIll ajblHA/bl. ATy >Ka0JbIFbIHBIH
KeIIeHIHE (KOMipJIiK KOHIBIPFhI) KOJIK-YHIHAUTIK KemipJeH Oacka caHbl OipacH
TOPTKE JEWIH KETETIH SKCKaBaTOp, Y3MIKCI3 KUMBUIABI KbUDKBITKBIII HEMECe
TYpHOZ03€p KaHEe 0acKka Jja KOChIMILIA MalluHaiap Kipe/l.

A1y 3KCKaBaTOPJIapbIHBIH KOIIPIEPMEH JKaJFaCybIHbIH HET13T1 cys10anaph:
KeIpMeH KaTaH OaljlaHbICKaH SKCKaBaTopJIap/IbiH O1p skakTa opHaiacysl (2.17, a cyper);
KOMipMEH KaTaH OaillaHbICKaH SKCKaBaTOpJIapAbIH €Kl skakTa opHanacysl (2.17, 6 cyper);
Oipi KemipMeH KaTaH OailIaHbICKAaH, €KIHIIICI €PKIH JKbUDKUTHIH €Kl DKCKaBaTOPJIbI
(2.17, 6 cyper);

KOIIPAiH KeHXKapJIbIK TIpEriHe KaThICThl €PKiH KbUDKUTHIH O1p dKckaBaTopisl (2.17, 2
cyper);

KOIIPAiH KeHXKapJIbIK TIPEriHEe KaThICThl €PKIH KBUDKUTHIH €K1 SKCKaBaTtopisl (2.17, 0
cyper);

€Keyl CUMMETPUsUIbl OpHAJaCKaH >KOHE KOIIPMEH KaTaH OallaHbICKAaH, al eKeyl
KOIlipre KaThICTbl €pKIH JKbUDKUTBIH, Oipak e3apa KaraH OailllaHbICKAaH TepT
sKCcKaBaTopJibl (2.17, e cyper).
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2.17- cypet. Aty SKCKaBaTOpJIapbl MEH KOIIPIEP/IiH KaJFacy cyI0anapsl

LIBIHAKBIPIABI 3KCKABATOPIbl KELIEHAEPIH apThIKIIBUIBIKTAphl YHiHAIre (yhAMesnep
TOOCIIIKTEPIHIH apaKaIIbIKTBIFbI a3) 00C KbIHBICTAPABI OIPKAJIBINTHI OPHATIACTBIPY
JKOHE HKCKABaTOPJbIH TOMEHHEH KOcCIN allybl KE31HJIe >KBIHBICTAPAbl KOCHIMIIA
keTepyi. OcbliFran OalIaHBICTBI KOMIP/IH KBIHBICTHI KOTEpY OMIKTIT1 a3asasl. Herisri
KEMIIUIIKTEPT — 0OC >KBIHBICTAp/bl 0OJIEK Ka3bIl albll, YHiHII TabaHbIHA OEpIKTIri
YKOFaphl JKBIHBICTAPAbl OPHAJNACTBIPY MYMKIHIITIHIH OOJMaybl, COHBIMEH KaTap
KOIIPAIH KEHXKApJBIK TIpEeri airy KeMepiHiH apajblK JCHIeMKUETIHIe OpHaJlaCKaH
Ke37I€ OHbIH apaKalIbIKTHIFbIHBIH YIIFasIbl.

Beepni imki wurepy xKyieciHie 3KCKaBaTOpiaplbl KapbepliH IyMAIK »KarblHaH
Olp’KaKTbl OpHAJACThIpy THUIMIL. ByJl Ke3le MIeTKI 3KCKaBaTop TOJBIK OYpBLTYbBI
KEpEK JKOHE >KOFapFbl, TOMEHTI1 ally KeMepJieplH Ka3blll adyJbl KaMTaMachl3 €Tyl
KakeT. bolnbIK OipsKaraylibl 1Kl UTepy JKYHECIHJe IKCKaBaTopJaplbl €Kl *Kakra
OpHAJACThIPy THIMJI, ©OWTKEHl OJIapAbIH OPKANCHICHI MOFApFbl KOHE TOMEHT]
KeMepJyiepal Kasbil amanbl. KocKbIll KOHBeHepiepIiH Y3bIHABIFBI (IKCKaBaTopiap
MEH KOIp apachlHAAFbl) >KYMbBIC IIEOIHIH IyMAIK Yy4YacKeJlepiH Kas3blll ajy
JKaFIaiJIapbIMEH aHBIKTAIaAbl JKOHE KOMIpAiH OYpbUTybIMEH OalIaHBICTHI OOJIYBI
Kepek. bip 2KCkaBaTOpABIH KYMBIC IIEOIHIH JAYMIIK Yy4YacKEJNEepIHIErl KYMbIC
YaKbITBIH KBICKApTY YIIIH SKCKaBaTOPJap apachIHAAFbl apaKalIbIKTHIKTBI KbICKAPTY
KEpex.

Kemipmiyg Tipeynepi keneciiei opHaiacybl MYMKIH:

0ipi — amry KeMepiHjie, eKiHIIicl — maigansl Kaz0a kemepinae (apakemepinme) (2.18,
a-Cyper) HeMece KeMep  IKbIHBICTaphl Oepik OoJyiFaHa, OHBIH OOC JKBIHBIC
kaOartmaceina (2.18, 6-cyper);

OPHBIKCBI3 0OO0C >KbIHBICTap/Ja KOMipAiH €Ki Tipeyl Je maiaainbl Ka3da KaOaThIHBIH
TebeciHe He TabaHbIHa (01p1 — TeOeciH e, eKiHmIici — TabanbiHAa) (2.18, 6-cyper);
0ipi apmibiMa KeMepiHe He maigansl Ka30a KaTtoaThiH 1A, CKIHIIICT — YHIH/II aJIIbIHa
(2.18, 2 cyper).

Kemipaiy yHIHAUTIK TipeyiHIH OWIKTIF 00C KBIHBICTAP MEH CUIeM KaJIbIHIBIFbIHA
OaitanbicTel. Kemipiy Herisri ¢epMachlHBIH acCThIHAH OHIIPY DKCKaBaTOPHI €PKIH
Kypyl kepek. KemxkapiplK TipeyiHIH OWIKTITl CalbICTRIpMAbI TYpJAE OHINA OWIK
eMec.
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2.18-cyper. Kenik-yHiHaUTIK KOMIpAiH TIpeyIepiHiH OpHAIacy cyyidagapbl

Yiiuainia xannel OuikTiri 3040 M-zIeH xorapbl OOJFaH Ke3/A€ aJbIHFBI YHIHII
kemepi (YWiHAl anjel) KemipAiH OacThl KOHBEWEpIHEH apHailbl cara apKbLUIbl
TOJITHIPBITIAABI. AJIBIHFBI YHIH/I jKacaraH Ke3je (ocipece YIKeH TYHIPUIIKTI KYM/IbI-
TacThl JKBIHBICTApAAH) YHIHIIHIH TaOaHBl CYCBHIMAMABI JKOHE YHIHIIHIH KUSOCTIHIH
KoJioey OYphIIIbI a3asabl. YUWIH1 alAblHIaFbl Ka0aTThIH OMiKTIr oneTTe 5S—10 M-aeH
acnaipl xoHe TeK Oepik >KbIHbICTap Oosiranaa 15-20 m-re xeTeni.

YHinaumik TipeylH YHIHI1I alAblHIa OPHAIACTBIPY KOMIPAIH YHIHIIIK KOHCOJIHIH
V3bIHJIBIFBIH KBICKAPTYFa MYMKIHAIK Oepeni. byn Tek yHiHAl anablHIarbl KaOaTka
OeJiek TYMIPIIIKTI (KYMIbI) KBIHBICTAPJIbI TOTY Ke31HAE FaHa MYMKiH OoJanbl. by
JKaFIai1a KbICKBl ME3T1ITe JalibIHIAIl alllblIFaH KOpJIap/IblH KeJieMi €H KeIl I1aMaja
Oonmampl. YWIHAUNK Tipeyal culeM KabaThliHIAa HE IKBIHBICTHIK KalaTinaaa
OpHAJACTBIPy CEHIMIIpeK, Oipak Oy Ke3le YHIHAUIIK KOHCOJIBJIH CO3BLUIBIMBIH
y3apTy kepek. Kermip acTeiHmarsl KOpJapabl KbICKBI ME3TUIe Kas3blll alxy Ke3iHe
OHJIIPY KEMEpiHIH OWIKTIrH eH a3 mamaja Kaosuiaaiast (1,5-2,5m).

Kemipai kapbep anaHbIHBIH KOH(UTypanusCchlHA cail MKEMJEY, KOMmpJiH Oypbury
OYPBIIIBIH TIalaIaHy, aplly SKCKaBaTOPJIAPBIH KOIIIPMEH UM/ KaJTFACTHIPY KOHE
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OHBIH TipeyJiepl apachIHIaFbl KAIIBIKTHIKTHI KbICKApTY apKbLIbl OpbIHAananbl. Kapbep
alaHBIHBIH IIEKapachlHA JKaKblH, COHBIMEH KaTap KajblH Ka0aTThl 6oc
KBIHBICTAP/IBIH JKEKE YUaCKeNepiH Ka3blll airy Ke3iHzae 00C KbIHBICTapAbIH KOCBIMIIIA
KOJIEMIH YHIHJINe OpHAJACTBIPy VIIIH KOIip KaJbINThl KaFJdalblHAH Kemip
acThIHAAFbl TEMIpXKOJAapAaH anmakTaybl KepeK. COHBIMEH KaTap *YMbIC I1€01H
y3apTy HeMmece Kaphep aJaHbIHBIH OYpHIC T€OMETPHUSUIBIK HYCKAchl Ke3iHnae e
KeImip/ii Oypy KaxerT.

Kemik-yHiHAUTIK KOMIpJAEpiHiH CBHI3BIKTBHIK MapameTpiepi Oip HE ekl OHIIpy
KeMepJIepiHAeTi OHIIpY eHOeNepiHiH €HIH e3repTyre, pe3epBTIK OHAIpy eHOenepiH
’Kacayra, aplly >SKOHE OHJIpYy KEH)KapiapbhlHBIH OpTYpil OarbiTTa JaMybIH
KaMTaMachl3 €Tyre COHBIMEH Karap apily KoHe OHJIpY KaOIBIFBIHBIH 00C
KYpICTEpiHiH O0oIMaybIHAa MYMKIHJIIK Oepe/i.

2.3.2. IJKCKaBATOPJbI-YHIHAUIIK-KOMIPJII  TeXHOJOTHAJBIK  KeIlleHJAepPAiH
OHIMIiIIri

KapacTeIpbulFaH TEXHOJOTHSJIBIK KEIICHHIH KaXKEeTTl >KBUIABIK OHIMIUII Kapbep
aJIaHbIH UTEPYAIH KYHTI30€dIK *Kocmapbl HET131HAE aHBIKTAJIAbl. €CENTeysiep YILUIH

KYPZIEl )KYMBIC XKaraainapbl KaObUIIaHaIbl. ALy KEIICHIHIH KaXKETT1 aybIChIMJIBIK
OHIMJILIITI Keecl (POpMyJIaMEH aHbIKTaJa/bl:

Q. x :Wz.x/(Tsnc)1 (244)

myHza W.., — KEIIEHHIH apily KyMBICTAPBIHBIH KXBULIBIK KoneMi, M3 T, — KEIIeHHIH
KYMBIC MEpP3IMIHIH Y3aKTBIFbI, TOYJIK; N, — KEIIeHHIH OIp TOYNIKTErl >XYMBIC
aybICBIMIAPbIHBIH CaHBbI.

Ay KYMBICTAPBIHBIH KBUIIBIK KOJIEMJIEpl KYpT ©3repreH Ke3/€ KEIICHHIH THUIMII
OHIMJIUIIH (KOHCOJBA1 YHIHIICAIFBIII HE KOMipJiH M[apaMeTpiepiHiH ©cCylHe
OallJIaHBICThI) JKOHE AJABIHFBI KEMepJepaeri 00C KbIHBIC KOJIEMIEPIH aHbIKTAY YILUIH
HYCKaJap/iblH TEXHUKa-3KOHOMHKAJIBIK CAJIBICThIPMAIaphl )KYPri3iiae/i.
EcenTeynepae KemeHHIH KaXeTTI aybICBIMJIBIK OHIMAUIIT TOMEHT1 (opmyliaMeH
aHBIKTAJIA/Ibl:

QC.K = f lec.ukm/(-l-(fnc)z fQK.uH/(T(;nchyunu) ! (245)

myHna f — kaOApIKTap KCIICHIHIH apIibIMaibIK MEp3iMICTi KYMBICHIHBIH
OiIpKaJBINTHI KYpri3iIMenTiHIH eckepeTiH kodddumument (f= 1,154-1,25); Q.. -
KapbepIiH Maiaansl Ka30a OOWbIHINA OHAPICTIK KyaThl, T/KbUT, Ky.— YaKbITTBIK apiry
xo>pduumenti, M3/T; H — KelleHMeH Ka3bUIbII aJbIHATBIH 0OC KBIHBIC KaOaThIHBIH
opTaiia KaablHABIFBI, M; N — eHaipy KeMepiHiH opTaiia OWIKTIri, M; ), — Maigasl
Ka30a THIFBI3ABIFLL, T/M>; 77, — NAWAAIIBI Ka30aHbI Ka3bill aly Kod(QHIEHTI.

TeXHOMOTUANBIK KEIIEHHIH SKCIUTYaTalUsIBIK OHIMJIUIIH aHBIKTayla Ka3zy-THEY
YKAOIBIFBI TIIEKTEYII 3BEHO OOJBIN TaObIIaabl. POTOPIBI 3KCKaBATOPABIH (KOHCOJIBII
YHIHIICATFBIITEL  KEIIEHIHAE) HeMece OIpHeme IIBIHXKBIPIbl  KOIIIOMIIITI
AKCKaBaTOpJapAbIH (KOJIK-YUIHAUIIK KOmipsll KemleHAe) THIMII OHIMIUIIT TaOuru
Karnannapra, eHOenep/il Ka3blll aly TEXHOJOTHUSIChIHA JKOHE OHBIH MapaMeTpliepiHe
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OaliIaHBICTBl  MACMOPTTHIK OHIMAUIITIHE COMKEC SKCKaBaTOPIAPABIH IMAaCIOPTTHIK
OHIMILTIKTEpiHIH commachiHaH (xkul 20-30 % >koHe oJaH Ja KeIl) TOMEH 00Jiajibl.
Taburm koHE Tay-K€H TEXHHKAIBIK (aKTOpiapablH ocepi TaOWFATTBIH JKOHE
KEHXKap/IbIH dcep eTy Kod(pprurenTiMeH cunarranaibl.

KbIIaplH JKeKe ME3TUIIepIHAeT] 3KCKaBaTOPJIBI-YHIHITIK-KOIIPIl TEXHOJIOTHSIBIK
KCIICHHIH aybICBIMABIK OHIMAUNIHIH ©e3repyl Ki,. KO3(PQIUCHTIHIH CoHKec
MOH/ICpIMEH CHITaTTaIa Ibl.

Konconpai yiiHgICaNFRIITH KEIIEHIHIH )KYMBICBIHIa POTOPIIBI SKCKaBaTOP/AbIH jKaHa
eHOere eHyi Ke31HJE OHBIH OHIMJILIITIHIH TOeMEHJAeyl OpbIH anansl. byn skarmaiina
KCIICHHIH Tap >KaFgaiiap/a KXYMbBIC icTeyiHE OailIaHBICTBI OHBIH OHIMIUIITIHIH
TOMEH/JICY1H eCKepeTiH KOd(PPIHeHT

oo i e, (2.46)

b.y

MyHza L,, — 9KCKaBaTOpHbIH jkKaHa €HOere €Hy y4YacKECIHIH Y3bIHIABIFbI, M; Ly, —
KEMEP/IIH KYMBbIC II€01HIH Y3bIHABIFBI (9KCKaBaTOP OJIOFBIHBIH), M; 7, — €HOEre eHy
YYaCKECIHJErl POTOPJIbI 3KCKAaBaTOpP OHIMIUITIHIH TeMeHAey Ko3h@uueHTi (7,
=0,5+0,7).

Kermipii KOHABIPFBIHBIH OHIMIUTITIHIH TOMEHJEYl IIBIHXBIPIbI 3KCKaBaTOPJIApMEH
JTYMJIIK ydacKeJep i Ka3blll aly Ke31H/1€ OPbIH allajibl.

Kapassin oteipran K., ko3ddummenTi 6ipi TOIBIK OYpbUTATHIH (JIYMIIIK YKaFbIH/IaFbl)
JKOFaphl KOHE TOMEHHEH KOCIM ajlaThlH €Kl IIBIHXKBIPJIBI JKCKaBaTop Olp)kakTa
OpHaJacKaH Ke3Je Kejeci opMynaiapMeH aHbIKTaIabl:

OOMJIBIK 1IIKI UTEPY KYHCI KE31He

Ken = (L Qu = LRy + 103 Q. (2.47)

BeepIIl 1K1 Urepy Kyheci Ke3iHe

kc.n = |_O’5qu.6QM - La (QH - Q@ )J/[(O’SL([)G + La +tpUX )QMJ’ (248)

MyHna Q, — KemeHJeri IIbIHXKBIPIbI SKCKABATOPJIAPIALIH COMMAJBIK THIMII
oHiMinmiri, m%/carat; Q, xoHe Q, — KOFAphI )KOHE TOMEHHEH KOCII alaThlH KOIipIi
SKCKaBaTOPJIAP/IBIH THIM/I OHiMIIITi, M3/cararT; Ly, — HKOFapbl KOCIIT alaThiH KOIipIIi
HKCKABaTOP/IbIH KYMbIC IIEO1HIH Y3bIHABIFBI, M; L, — KemipMeH Oip KeleHAe KYMBbIC
ICTEUTIH SKCKaBaTOPIAPABIH apaKaIIbIKTIFEL, , M; t, — SKCKaBaTOPAbI OYpy KOHE OHBI
YKOFapFbl HE TOMEHTI KeMepJiep/e JKYMBIC ICTeyre aybICTBIPY YaKbIThl, MUH; Ux —
IKCKABATOP KBUIAAM/IBIFbI, M/MHUH.

TonpiKk OypbUIaTBIH €Ki IIBIHXKBIPJIBI DKCKABATOPIApbl €KIXKaKThl OpHAIACTHIPFaH
Ke37I€ JKOHE OOMIIBIK 1K1 Urepy KyileciHae

k., = qblg/(L LHL+ 2tpux). (2.49)

KaOnpikTap KemieHiHIH €eHOeH1 Kasblll OoJIFaHHAH KeWiH apuly KYMbICTapbIH
YETHOKTHI CYJI0aMEH OpbIHJaFraH TUIMAI. OWTKEHI OJ KEIICHHIH KaiTaman
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OpHaJaCybIH OOJABIpMAaiibl. ApIIBIMATIBIK ka0 IbIKTApABIH KaiiTa OpHANacy Ke31HJe
OHBIH Oip €HOEH1 Ka3blll ajyblHA KIPETIH TEXHOJOTHSUIIBIK TOKTAN TYPY YaKbIThIHA
KaiiTa OpHANACTHIPY YaKbIThI, OHBI JAlbIHJAY *OHE OJIaH KEWiH XKYMbICKA JTalbIHAAY
yaKbITHI Ja Kipe/l.

boc KbIHBICTApJIbI KOHCOJIbJII  YMIHIICATIFBIIITAPMEH JKOHE KOJIKTI-YHIHILUTIK
KOIIPJIEPMEH  TaChIMAJJAWTBIH  apIIbIMAIbIK  TEXHOJOTHSUIBIK  KEIIEHIEP.IIH
napaMeTpiepiH ecenTey Ke31HJIe JKaOJbIKTap KelIeHIHIH THIMI1 KYPBUIBIMBIH JKOHE
OJIap/bIH OHIMIIUIITIH YKBITITH HETI3/IeYy KaxeT. byraH KipeTiHaep apajbiK 3BEHOIap
caHbl (KailiTa THETITEP), MAITMHATAPIALIH TEXHUKAJIBIK XOHE THIMII OHIMJIUIIT
(OipiHIT Ke3eKTe — Kazy-THEY JKaOIBIFhI), OHIMAUTIKKE KIMMATTHIK >KaFdaiiapabpiH
acepi, MEp3IMIIIK JKYMBIC V3aKTBIFbI, TEXHOJOTHSIIBIK TOKTAIl TYPY YaKbITBI, JKEKE
MaIIMHaJap MEH >KaJbl KeIeHHIH OepiKTIri.

Kapbepnepae pe3epBTi KyaTThl TEXHOJIOTHSUIBIK KEIIEHAEPIIH (3KOHOMUKAIIBIK
TYpPFbIIaH, >KaOABIKTapJbl OpHAJACTBIPY JKaFjaiiapbl OOWBIHIIIA MYMKIH €MecC)
OonMaybl KEIIEH OHIMIUNTIH OYphIC  aHBIKTAYMEH, aplly JKoHE OHIAIpY
YKYMBICTAPBIHBIH KOCTIAPIIbl KOJIEMIHIH OPbIHAIMaybIMEH OailIaHbICTHI.

Kemien KkypampbiHa OipHele KbUDKbIMAIBI KaiiTa TUETIIITEP/Il KOCY OHBIH O€piKTIriH
TOMEHJETYMEH KaTap, KEHIeHHIH 00C >KypiCIMEH, KYMBIC MIPOIIECIHIE AT YHIIECTIPY
YKOHE CHHXPOHJIbI KBUDKBITY KaXETTITIMEH OalIaHbICThI KaOABIKTAPIbIH KOCHIMIIIA
TEXHOJIOTUSIIBIK JKOHE YHBIMAACTBIPY >KaFbIHAH TOKTANl TYpPybIHA OKEM COFaJbl.
COHIIBIKTaH KypaMbIHJA €KI-yII KailTa THETIIl KOCBUIFAH YHIHIICATFBIIITHI
KEIICHACPMEH Ka3bUIbI aJbIHATBIH OOC JKBIHBIC KaJbIHJIBIFBIH KOOEWUTY THUIMCI3
OoJsanel. MyHaall TEXHOJOTHSIIBIK KeleHaep KaibiH (30 M koHe ofaH jJa ker) 6oc
JKBIHBIC KaOaTTapblH Ka3bIll aly/ia, )KYMCAK JKBIHBICTAp/a KaTThl KOcmajgap OosFaHaa
KoHe 0Oacka Ja »Karmaijiapia poTOpJIbI dKCKaBaTOPJAp/IbIH OPHBIHA MEXaHUKAJBIK
KYpPEKTepAl KOoJaHFaH[a KakeT. bapiplk skarmaiiapia TEXHOJOTHSUIBIK KEIICH
KYPASTUICHAIPY/IH JKOHE ODKCKaBalusjaay CYJIOACBhIHBIH  THIMAUTTIH >KOFaphija
aTayFaH (akTopiap.ibl €CKepPEe OTHIPHIN TEXHUKA-IKOHOMUKAIIBIK €CETNTEYIIep apKbLIbI
HETI3/Iey KepeK.

bakpuiay cypakrapsl:

1. KemikTi-yHiHAIIIK ~ KemipiaepaiH  KOJJaHbUTY  JKaFaaijiapbiH
CUTIATTaHBI3.

2. DKCKaBaTOPJIBI-YHIHIIIIK-KOIIPJIl TEXHOJIOTHUSIIBIK KEIICHICPIIH
MOHI1 HeJie?

3. ApHIBIMAJIBIK 3KCKaBaTOpJap/ bl KeImipJepMeH KOCY cyJi0anapsl
Kanmaai 0oiaan?

4, KemikTi-yHiHAUIIK Kemipiiepil KeLIEHJAEPIHAE 3KCKaBalusay
cyyi0anapbeiH CUTIATTaHbI3.

5. [IBIHXKBIPIABI  KOHE POTOPJIBI  SKCKABATOPJBI  KEIICHISPiH

apTHIKIIBUIBIKTAPBI MEH KEMITUTIKTEPI.

2.4. I'mapoMexaHMKAJAHABIPBIJIFaH TEXHOJOTHAJIBIK KeleHaep
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24.1. lambipanabpl KeHaepai wurepy KesiHieri ruIpoMeXaHUKAJIAHILIPbLIFAH
TEXHOJIOTHSUIBIK KellleH1ep

[Hambipanpl KeHAEPAI Urepy Ke3IHAETT OHAIPY >KYMBbICTapblHA KYMAAPAbl Ka3blIl
aly, OJapAasl IMar0 KOHABIPFBUIApBIHA JEHIH TachiMaigay (CHpeK OalbiTy
¢dabpukanapbiHa), KyMAapAbl IIar0, KaIABIKTapAbl YHIHAUIEpre KoWMaiay >KoHe
KOCBIMIIIA ~ JKYMbICTAp  >KaTaabl.  JlaFrmpuibl — KypaigapMeH  Kartap  oJjap
TUIPOMEXaHUKaTaHIBIPBUIFaH KYpalIJapMeH JI€ 1ICKE achIpbLIaIbl.
Bynbrozepni-ruipoMexaHiKalaH bIpbIIFAH  KemleHAep  (CHpeK  CKpemepi-
TUAPOMEXaHUKATAHABIPABIIFAH) HET131HEH KO KbUIAap KAThIN KaTKaH KyMAApIbIH
epireH OeJiriH Ka3blll aly]a *oHEe oJIapJbl opi Kapal THApossieBaTopiap/a, CUpEK
YKaF1ai1a MOHYPO-TIIUTI03/1 KOHE KYMCOPFBUIBIK 1IAI0 KOHABIPFbUIAPBIH/A IIAI0 YIIH
KoJimanbutaasl (2.19-cyper).

2.19-cypet. Bynbao3epiii TEXHOIOTHUSIIBIK KEIICHIEPAIH CYI0anapsl,
TUAPORIIEBATOPIIBI (@) dKOHE KOHBEHepi-CKkpy0oepik (0) mar KOHABIPFbIIapbIMEH:
1 — maro Kypasbl; 2 — a0 KaJlaeIKTaphl; 3 — ManTa Tac; 4 xoHe 5 — coiikeciHIe cy OepeTiH KoHe
Cy araTbIH apI)IKTap; 6 — COpTbI arperaTLI; 7 — cy K¥6BIpI)I; 8 - KOﬁBIpTHaK K¥6BIpI>I; 9 — ApCHaXaay
apbirel; 10 — kabbuiay OyHKepi
OHIpY )KYMBICTapbl MaHEIbAEP/Il APTYPJIl €HOEIEPMEH Ka3blll ajla OTHIPHII KEHXXap-
anaHJgapMeH KYprizuie/l (Ka3blll aJIbIHATHIH JKa3bIK KaOATTHIH KaJIBIHIBIFBL 5-20 cM).
[Tonuronaarel maHenbaEp CaHbl MIAK0 KOHABIPFBLIAPBIHBIH KaObLIAay OyHKEpIepiHiH
CaHbIMEH aHbIKTaNaJbI (2.20-CypeT) KoHEe 9JIeTTE YIUTEH achaiabl.
OHIIpy NaHeNbAEPIHIH CaHbl MEH eueMepi, KaObuinay OyHKepJepiHiH opHaiacy
opHbl, (2.20, a, 6, 6 xKoHE e-CypeTTep/il Kapa) IaIbIpaHia KeH oJIIeMIepiHe, OHbIH
KYPBUIBIMBIHA, IIaI0 KOHJBIPFBICBIHBIH JKOHE Ka3zy-TachIMalay MAalluHAChIHbIH
OHIMAUTITIHE OaiIaHBICTHI O0JIA I

NnQ6(c)n77 :Qn,y ' (250)

myHna N, — eHaipy nanenbaepidiy canbl; Qs koHe Q,, — colikeciHlIe OybI03epaiH
(ckpemep/iH) ’KOHE IIal0 KOHJBIPFBICHIHBIH CAFaTTBIK OHIMLIr, M%/carar; n —
naHesnabpAe Oip yakbITTa XKYMBIC ICTEHTIH Oymibao3epiiep (CKperepiep) CaHbl; 71 —
Oynbpao3epaepai (CKpenepiepain) 0ip yakbITTa )KYMBIC iCTey1 Ke31HAe OHIMIUTITIHIH
temeH ey kodddunuenti (1=0,8+0,85).
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Kenripinren (2.50) TtenaeyneH Oynpao3epaid (CKpemepiiH) KOOaTbIK
OHIM/ILIIIT, COHBIMEH KaTap OChbl OHIMJIUTIKTI KAaMTaMachl3 €TETIH KaOblIaay OyHKEpiH
OpHAJACTBIPy OpHBIH Tal0yFa KaXeT >KbIHBICTApAbl TachbIMalAayJblH oOpTaiia
KalIBIKTBIFBI | skoHe maHenb enmeMaepi B xoHe L aHbIKTaa bl
¥3bIH NOJUTOHAP/AbI O1p yaKbITTa Ka3bUIbII aJIbIHATBHIH €K1-YIII aHeNlbIepre 0eareH
ke3ne (2.20, e, o KOHE 3-CypeTTep) JKbIHBICTAPAbl OYyJbJ03€pPMEH TachIMalaay
KAIIBIKTBIFBI KbICKApaJbl, COHBIMEH KaTap MIal0 KOHABIPFBICKIHBIH O1p OpbIHAA TYPHII
masThIH KejieMi keOeweni. KaOwbuimay OyHKEpiH IIEHTpIIE OpHAJIACTBIPFaH Ke31Ie
(2.20, 6 xoHE O-cyperTep) MaHENbJACTl OHJIPY OJOKTAphIH KE3CKIIEH Ka3bIll ajayFa
Oonaapl (Kaspll aimy keseri 1-8 mudpiapmen OepiiareH) koHe OChIFaH OaIaHBICTHI
MOJIUTOHAA apuly XoHE OHIIPY KYMBICTAPhIH KaTap XYPrily MYMKIHIIT1 TyaJbl.
[Mambeipanael keHHIH eHl yiakeH OomraHga (200-300 M >koHE OfaH J1a >KOFAphI)
MOJIMTOH/IBI OHBIH €H1 OOMBIHINA JKOJaKTapra (maHemngepre) Oesyre Oo0Jialibl JKOHE
TopdTap MEH a0 KAJIJABIKTAPhIH KEH ajlaHFa OPHAJACTBIPHIIN, OJIapAbl KE3EKIIeH
KAa3bIll alTyFa 00JIajIbl.

Onaif >KMHAJNATBIH JKOHE ap3aH KBUDKBIMAJIbI THUIPOIJIEBATOPIBIK IIIA0
KOHJIBIDFBIIAPBIH ~ OIPIHIIT  KE3eKTe, HEeTI3r1 JKoHE  JKBUIFAJIBIK  IaIIbIpaHIbI
KEHOPBIHJIapbIH/Ia Talaibl KOMIOHEHTI THIFBI3 KOHE 1pl TYHIPIIKTI, 1pi KECEKTI
MaTepuaiiapbl MOJIIepl a3 CyJaHFaH OHAll ’KOHE opTalla IMalbUIaThIH KYMIapAbl
Ka3pin anyaa kKosmmadnraH TuiMzai. [T KoHIBIpFUIAPBIHBIH  (acmanTapbIHbIH)
OaitbiTy anmarapsl (2.21, a-cypet) y3bIHABIFBI 27 M TEPEH TOJBITHIPJIATHIH LUTI03
0ombin TaObuTabl. KyM HUTI03re KOMBIPTHAK TYPIHAE THIPO3JIEBATOPMEH KOTEPLIEIL.
CoHBIMEH KaTap, TepEH TOJITHIPhUIATHIH KbICKa (6 M) 1LI031, OapaOaH bl €JIeT1 XKoHE
Tas3 TOJTHIPBUIATHIH KOICEKIUsIbl LUTI031 Oap ekl caThuibl OaiibiTaThiH 111D
TUAPOAJIEBATOPIBIK  KOHIBIPFbUIAp  KosmaHbianel  (2.21-cyper). Cy  eneri
(rumpoBamrepa) Oap KaObuigay OyHKepiHe OyJbo3ep TachiMayjlaFaH Kymjaap
THJAPOMOHHUTOP/ABIH KApKbIH/AbBl aFbIHBIMEH IIAMbLIaAbI, OYJI aFblH [IOMTAacTapibl
JKOFappIFa Keyi0ey Hayara KOTepil, OJlap/bl YakbITIa YHIHIINE KOMManaiabl.
[nro3aeri mar KanAblKTapbl e31iriHeH arbil  Kovmamananel. [II'b kypanmapsi
MaJiTa TaCThl CTAaKKepJIi 00JIaIbI.
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2.20-cyper. Kymmapapl Oybao3epiiepMeH Ka3blll aly Ke3iHeri Kaobuiaay
OyHKepJEpiHiH OpHaIacy cyjidaiapbl

[MapOsIeBaTOPIbl MIAK0 KOHABIPFBUIAPHIHBIH CaraTTHIK oHimmimri 30-75 M3, an
ToymikTik eHimaimiri 500-1200 m® kypaiigel. Cy mewemel 140-330 n/c. 1llaro
KOHJIBIPFBICBIMEH KEIIECH/Il >KYMBIC 1CTEHTIH OyJiblo3epieplH TUIMAlI KyaThl >KOHE
caHbl OHBIH OHIMIUTITeH OainaHbIcTh [(2.53) dopmynackiH Kapa]. OneTTe Kymaap
Kyatel 75-100 kBT exi-ym Oynbao3epMeH Ka3bUIbIl anbiHaAbl. KyaTThl keOipek
Oynmo3epiepal Imar0  KOHIBIPFBICHIHBIH  eHIMaIiri  700-800, 1000-1200, 1500
M3/TOyIIiK KOHE OJIaH J1a Ko OOIFaHIa KOIJAHFaH THIM/I.

OHIpUTIM Ke31HJET1 KOCHIMINA >KYMBICTap: Kep OETiHIH OWIKTIK Oenriiepi TeMeH
ydackenepae KyMm Kabarel Ooitbiaima tepermiri 0,3-0,5 M (epireH kymmapaa OYKiT
TEpeHJIIriHe, KATBI JKaTKaH KyMmJapja — epireH cailblH KabaTTam) TiIME OpPKOJ
KYPrizy; IUIOTHKTI OakbUlay >KOHE Ta3apTy; KECKIHHEH MY3/Aapjbl, IOWTacTap MEH
MaJiTa TacTap/ibl Balllrep/l HayacblHaH, 1pi MIOMTacTapbl OYHKEpP eJIEriHEH KUHAY; 111ak0
KIIBIKTaHBl JKWHAY, THAPOMOHUTOPNIAP MEH THIPOBAINTEPATEPAl IKBUDKBITY;
KOMBIPTIIAK JKOHE Cy KYOBIpJaphbl y3apThUFaH jkaHa KaObuigay OyHKEpJIepiH jKacaKkray
YKOHE JKAIITBI II1at0 KOHIBIPFBICHIH JKBUDKBITY.
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2.21-cyper. lllaro KOHABIPFBIIAPBIHBIH CYJI0AIAPHI:

a— IIT'II tunti ruaposneBaropis! (1 — ruaposamirep; 2 — FUAPOdIIEBATOP; 3 — KOMBIPTHAK
KYOBIpBI; 4 — TUAPABIMKAJIBIK IIUTIO3; 5 — COPFBI arperarsl; 6 — Kadbuiaay OyHKepi; 7 — Cy KYOBIPHI;
8 —runpomonutop); 6 — I1I'b Tunti rugposneBaropisl (1 — Kabbuigay OyHKEpi; 2 — THAPOIIEBATOP;

3 — KOWBIPTIIAK KYOBIPHI; 4 — OacTHI 1ITI03; 5 — OapabaH/b! eliek; 6 — Tas3 TONTHIPHUIATHIH
KOTICEKIHSUIBI IUTI03/IeP; 7 — YHIHAICATFBI); B — MOHYpO-ILT0311 (1 — TuApOMOHUTOp; 2 —TIOHYP
TYOi; 3 — 1uti03; 4 — maro KaiasIKTaphbl)

Bynbno3epni jxoHe KOHBeWep-ckpyOOepiti a0 KOHABIPFBUILI Kemenaepal (2.19, 6-
cyper) KyM Kopiapsl Oipmama (50-60 Mg M3 xoHe ojaH nma Kem) OoJFaHIA,
aHFaPJIBIK IANIBIPaH bl KEHOPBIHIAPBIH/IA, Mai bl KOMIIOHEHT Mala TYHipIIiKTi
OonFaHaa, CyMEH KaMTaMachl3 €Ty KMbIH OOJIFaH JKaFaaiaapaa KoJIaaHa bl.

Amry KYMBICTapbl JKOFaphiJa KapacThIPBUIFAH JKaFdainmapra ykcac. Kymmap
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KaOBUIAAFbIN OYHKEP-TOKKIII apKbpUIbl Ke0ey KOHBEWEpNiK KeTepMmere oOepiienl
KoHE opl Kapai OacThl U3 (cad) anThlH KECEKTEPIH YCTAFbIII) apKbLIbl HEMeEce
TIKeJeH Kypampl JIe3uHTerpaTopra (Ckpy0Oep, Oapabanapl enek, Oouka) Keimd
tyceni. Top ycTiHAeri eHiM MajiTa Tac CTaKKEpIMEH YHIHJAITe KUHAJaIbl, ajl Top
acTBIHAAFBl OHIM IITIO3/epae Oip-eKi caThUTbl IIAWBUIATBI HEMECE TYHIABIPFBIII
MallliHa1a 0albIThUIaIbl (0AMBITY caThbuIaphl OOHBIHIIA OYJI TOCUIAEPAl YHIIeCTIpyTe
oonazapl). TIKC konBelep-ckpyOOepii  11ar0 KOHABIPFbUIAPBIHBIH, eHIMILTITT 300-
1200 m®/Toymik, cy mbFbEbl 50-120 11/c.

24.2. BopnbUIIAK  KBIHBICTAPALI HMIrepy Ke3iHIeri I'MIpOMeXaHMKAJIAHALIPbLIFAH
TEXHOJIOTHSUIBIK, KelleH/Iep

['MnpomexaHuKaTaHABIPBUIFAH ~ OHAIPY  KEHICHAEpPIH TeppacaiblK, OOKTepIliK,
JKOFapFbl JKOHE HeEri3ri (CHpeK aHFapiblK) IIallbIpaHabl KEHJAEPIl Urepyne
naigananbiiaapl. Onap Heri3iHae MeJepl IaMalibl KeceKTepAeH (Manra Tac,
KHUBIPIIBIKTAC JKOHE OCIpece MIOMTAcTap) TYPaThIH a3 €pireH >KbIHBICTapIbl (KYM/IbI,
CYIeCTi, ca3/bl) Kypaljbl. A3zlam IEMEHTTENreH >KBIHBICTAP MEH ayblp Ca3Jibl
3aTTap/Ibl Ka3blll aTy Ke31H/e OJIap/bl aJiJIbIH aa KOMCHITY KaKETTIr TyaIbl.
O3MiriHeH aFraThblH JKOHE J€ KYIITI aFblHIbl KOJIK MNaijaJiaHFaH Ke3[e Tay
KBIHBICTAPBI KeJeCl KypaJapMeH IIaiblIajbl: MAcCCHBTI aJJbIH ajla KOTICHITHII
HEMece KOIICBHITIIA-aK THAPOMOHUTOPJIAPMEH IIal0; KBIHBICTAPIBI KOTICHITY JKOHE
DKCKaBaTOPMEH Ka3blll ally Ke3iHIe apHaibl  KBDKBIMAIBI  KOHJAPFBLIAP;
JKBIHBICTAP/ABl AJIJIBIH ajla MEXaHWKAJIBIK KOIICHITY KE3iHJAE KacalFaH YHUMelepiae
THPOMOHHUTOPJIAPMEH A0,

Kemep KbIHBICTaphIH 1mar0 OarbITTac, Kepl OarbiTTa HeMmece OarbITTac-Kepi
OarbITTaFbl KEHXKapJiapMeH Kyprizuieni (2.22-cyper).

barpITTac KeHkapMeH a0 Ke3iHAe KeHKapAarbl KOMBIPTIAK aFbIHBIHBIH KO3FAJIBICHI
TUAPOMOHUTOP AaFbIHBIHBIH KO3FaJIBICBIMEH COMKeC Keleli, ajl Kepi OaFbITTarbl
KeH)KapJla KOWBIPTIAK AaFbIHBIHBIH KO3FaJbIChl OHBIH aFbIHbIHA KApChl OarbITTa
O0onaabl. ['MAPOMOHUTOP KEMEp[IH KOFapFbl allaHbIHAA OpHAJACKaH Ke3/e IIaro
OarpITTac KEH)KapJjapMeH, ajl THJIPOMOHUTOP TOMEHI1 alaHJla OpHAJIacKaH Ke3Je
OarpITTac HE Kepl OarbITTarbl KeHXapMmeH Kyprizuienl. Kelige OarbiTTac, Kepi
OarpITTaC 1A KOJIJAHbLIAbI.

KemepiH >xoraprbl alaHbIHAH OaFbITTaC KEHXKAPMEH IIAIOABIH apTHIKIIBUIBIKTAPHI
TUAPOMOHUTOPJIAP MEH Cy KYObIpJapbl OapiblK YaKbITTa KYpPFaK Kepje
kuHakTamaael.  OCBIHBIH ~ HOTHDKECIHAEC  KbI3METKEDPJEPHiH  JKYMBICBI ~ MCH
KaOIBIKTAP/IbI KBUDKBITY JKaFaainapsl skeHuiaeial. CoHbIMEH Katap, >KbIHBICTap/IbI
a3zan KaHa Imarora 6omaapl, ce0e0l THIPOMOHUTOP aFbIHBI KOWBIPTIIAK OaFbITHIMEH
OarbITTac OOJFAHBIKTAH OHBIH KbUTKYBIHA BIKIAT €TE/II.

Kepi GarpITTarbl KCH)KapMEH IO apIIbIMa KYMBICTAphIH/Ia KCHIHEH KOJIIaHbLIAIbI.
Texnukanelk  maiinanany  Epexenepine  colikec  KOJIMEH  OacKapbUIATHIH
THJAPOMOHHUTOP/BIH OpHAjJacy OpHBIHAH KEHXKapFa JCHIHT1 KaIIBIKTBIK KeMep
ouikTirinig 0,8 mamacblHaH KeM OoJMaybl KepeK. TBIFbI3 Ca3/bl KBIHBICTAP/bI
urepyze oJlapAblH YHUUIIMMEH OMBIPbLIYbl MYMKIHAITIH €CKE ajla OTBHIPIN Kapajblil
OTBIPFaH ApAKAIIBIKTBIK KeMep OWIKTIriHIH 1,2 mamachlHaH KeM OOJIMYBI Kepek.
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['mapoMoHHUTOpIAPMEH Ka3blll aly Ke3iHae kemep OuikTiri 30 M-/IeH acnaybl KaxerT.
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2.22-cyper. lllaro cynbanapsr:
a — OarbITTac KeH)KapMeH; O — Kepl OarbITTarbl KEH)KapMEH; 6 — OarbITTac-Kepi OarbITTaFb
KEH)KAPMEH; 1 — rugpomMoHUTOD; 2 — Cy KYOBIpIIaphl; 3 —THIPOKOCTIA aFbIHbI; 4 — 3ymrid; 5 —
KYMCODPFBI KOHJIBIPFBICHI; 6 — KOMBIPTIIaK KYOBIpBI

KoHBIpTIaKThIH TackiMaiaay KaOJeTiH apTThIPY *KOHE OHbIH KEH)KAPJbIK KEHICTIKKE
aFyblH a3aliTy YIIiH KeHkap OoibrHa OwmikTiri 0,4-0,5 M KOWBIpTHAK OaFbITTAFBIII
KaJIKAaHIap OpHATBUIAMbI, al KOMBIPTHAK AaFbIHBIH THUIPOMOHUTOP aFbIHBIMEH
OarpITTay YIIIIH aphIKTap jKacaabl.

"M IpOMOHUTOPABIH KYMBIC MIEOTHIH CO3bUIBIMBI aFBIHHBIH KeMep KUSOETIMEH TYHICY
OypeimbiHa ocep eremi. JKymbIc MIEOIHIH Y3BIHABIFBI Y3apFaH CalblH aFbIHHBIH
COKKBUIBIK KYIIIl a3asjbl KoHE THIPOKOHIABIPFBIHBIH OHIMILIITT TOMEHICH]II.
ConbiMeH Katap, Oip KOWBIPTIIAK *OHE Cy KYOBIpjapblHA KEJETiH JKBIHBIC KeJemi
KeOetie . byt omap/IbIH JKalbl CO3BUTBIMBIH, OJIAP/IbI JKBUDKBITY CaHBIH KBICKApTYFa,
SFHU, )KHHAKTAY JKOHE OY3Y )KYMBICTAPBIHBIH IILIFBIHAAPBIH a3alTyFa BIKITA €TEe/Ii.

[ IpOKOHABIPFBIHBIH KYMBIC IICOIHIH Y3BIHIBIFEI A0 IIaMachlH a3alTyFa JKOHE
ONMBIPBUTY cumatbiHa ocep ereni.  Ca3nbl SKbIHBICTAP YIHIIH JKYMBIC IIEOIHIH
y3bIHABIFBI 18-25 M, kymaap ymriH — 30-60 M, ajt CyTJIMHOKTHI XKbIHBICTAP YILIIH — 25-
45 m xypaitnel. [ameipadasl KeHOPBIHAAPBIHBIH KypambiHaa 50-70, 30- 50 xone 30
%-naH a3 MajTa Tac MEH KUBIPIIBIKTACTapbl Oap >KBIHBICTAPIbI Ka3bIl aldy Ke3iHje,
COHBIMEH KaTap 1ioTuk eHictiri 0,03 mramachiHaH a3 0oJiFaHaa THAPOKOHIBIPFBIHBIH
KYMBIC IIEOIHIH Y3bIHABIFBIH Lg coiikecinme 50, 55-60, xome 60-70 M nen
KaObLIIaHATbI.
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KyMmnapapl maifbiHzay KoHE Kasblll aly TUIPOMOHHUTOPJIBIK IIMAIOMEH ICKE acaibl;
KOUBIPTIIAK KYMCOPFBbl KOHJIBIPFBICBIHBIH KaOBUINAFBII OYyHKEpIHE HE TIKeIeH
IIUTFO3/11 KOHBIPFBIFA JICHIH ©3/IT1HEH aFabl.

KaneIHaplrel  2-71€¢H 8 w™-re geiiH, an eHli 40 M-IeH apThIK IIalIbIpaHbI
KCHOPBIHJAPhIHAA KYMJApPJbl IIal0 KOJJACHEH 1IIKI Urepy >Kyheci Ke3iHae XHui
JKarJaana YCTI-YCTIHEH KOJJICHEH KEHXKapjlapMeH Kypriziiedi. byn karmaiina
©3JIITIHEeH araThlH TUJPOKOIK YIIIH alJblH aja TUIME apbIKTap kacaiuasl (2.23, a-
cypeT). ApPBIK Y3BIHIBIFBI KYMCOPFBIHBIH (THIPO3JIEBATOPABIH) OIp OpBIHIA TYPHII
Ka3bUIbIN QJIBIHATBIH [MaHENIb Y3bIHABIFBIHA TeH Oombim, 30-40 M Kypaimbl.
[ambipanapl KEHHIH KaJbIHABIFBI 2-3 M-Te JeiiH OoiFaHAa MIal >KYMBICTaph
TUAPOMOHUTOPABI KYM KaOaThIHBIH TOOECIH/Ie OpHAJIACTBIPHIN, IIETIHE OTBIPHII
KOJICHCH KEHKapJlapMeH JKYPTi3iiaemi.

Kepi GarbITTarsl KeHkapMeH mato (2.23, 6-CypeT) Heri3iHEeH TIIME >KYMBICTapbIHbIH
OonmaybiHa OaiimaHbicThl KaiublH (20-30 M [eiiiH) ImambIpaHabl KeHACPl Ka3blll
ayaa KoJIJaHbUIa el ByHIpiiK KeHKapMeH Iaro Beepil 1Kl Urepy Kyieci Ke3iH e
KeH KOoJJIaHbLIanel. JKui JKafgaiiapaa CEeKTopiiap €Ki THAPOMOHHUTOPJIBIK
KEHXKapJIapMEeH Ka3bUIbIN ajbiHaAbl (2.23, 6-cypeT). TonbIKk Beep OOMBIHIIA KYMBIC
11eO1HIH JKbUDKYBI MIAIIBIPAHIbl KeHIEPAIH KaJbIHIBIFEI 1,5-2 M, TUIOTUK €HICTIr a3
(0,001-aeH a3) 6onraHga KOJAAHBLIAIBI.

2.23-cypet. TeXHONOTUSIIBIK THAPOMEXaHUKAJIaHIBIPBLIFAH KEIICHICPI1H
cyiibanapsr:
1 — runpomonuTOpIAp; 2 — Cy KYOBbIphI; 3 — Kep COpFbI; 4 — KOMBIPTIIAaK KYOBIpBI; 5 —
THIPOUTEPTill; 6 — mapiisl MApHUP; 7 — OAFBITTAFbIII KaJKaHIAP.

KyMmaapapl aasiH ana eneMei MUTI03/I KOHABIPFBIIAPIbI KOJAaHy TJIOTUK €HICTITI
0,04-0,05-TeH kem KbIpaNbIK KOHE TEPPACATBIK IIANIBIPAHIbI KEHAEPIl HUrepyre
apHaJlFaH  TUJAPOMEXaHUKAJIAHIBIPBUIFAH  TEXHOJIOTHSJIBIK  KEIIEHJEpre  ToH.
[MaitpuFaH KyMaap apblK apkKeUTbl 2,0 KM KalIbIKTBIKTAFbl MIAI0 KOHJIBIPFHICHIHA
TachIMaJilaHabl. TepeH TOJTHIPhUIATHIH IUTIO3Aepaeri (Y3bIHAbIFEl 100 M-re aeliiH,
V3BIHJIBIFBI 3-4 M CeKuMsIap TYPIHJIET]) a0 KaJIIBIKTapbl YHIHIITE ©3ITTHEH arajibl
HEMece THAPOMOHMTOpP He Oylblo3epMeH (aylaH JKETKUIIKCI3  OoJyiFaHza)
KoliMaJjiaHaabl.
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[Tnotuk enicriri 0,04-0,05-Ten a3 mamsipaHIbl KEHIEP aTalFaH JKaFaaiiapaa Ka3bli
ally YIIIH MOHYpPO-IUTIO3/1 IIal0 KOHABIPFbUIAPBIH (IOHYPJIBI TUApaBiIuka, 2.23, 6-
CypeT) KoJjAaHajbl, MyHJa THJIPOMOHUTOPMEH HIAMbIN, KYMJbl IOHYPMEH KOTEpIIl,
[UTI03 KaJABIKTApbIH KUHAWABL. ¥3bIHABIFBl 40 M-re JNeHiHr1 LUTI03/Iepre pe3eHKe
Tecemernep, OHbIH YCTiHE TpadapeT xKoHe TETiC eJIEKTEepP OPHATHLIABI.

KyMcopfbl 1mar0 KOHJBIPFBUIAPEI KYMAAPbl Ka3blll alyFa apHalIFaH arblHbl KYIITI
TUAPOKOITIKTI THAPOMEXaHUKaJaHABIPhUIFaH KEIIEeHAEpIe KOJJaHbUIa b, oJap opall
KCHOPBIHJIAPBIHIA KEH Taparad. MyHJall 1mIal0 KOHABIPFBUIAPHI  KYMCOPFBI
KOHJBIPFBbIIaH JKoHE OailbiTy acmaObiHaH Typanbl. Kabwimay OyHkepiHiH (3yMmrid)
eJIeTiHE KeJIN TYCETIH KOWBIPTIAK THUAPOMOHUTOP AaFbIHBIMEH IIaMbUIaABl Na ipi
MajTa TacTap YHiHAIre >KuHajmaapl. Top acteiHAarel eHIM (<100-120 wmwm)
KYMCOPFBIMEH KOWBIPTHAK KYOBIPHI apKbUIBI OalbITy acmaObiHa Oepimeni. Illaro exi
caThUIbl CYJI0aMEH €Ki THUNTI achanTtap/ia xypriziiaeil.

bipinmn tunrteri acmam Oip 3CTakajara OpHATbUIFaH Oip He OipHelle mapasuienb
nunto3aepaeH (exi 0,72-0,8 M, y3biHABIFEI 20-42 M) Typajbl. ¥3bIH HUTIO3NEPAIH (42
M, 1=0,05) Oipinmn  Oesiri (27 M) pe3eHKE TeceMeJIepMEH IKOHE aybIp
TpadapeTTepMeH KaOabIKTaIabl; eKIHII Oeirinae acteiHaH ecenrtereHae 60-80 mm
ouikTikTe enekrep (mepdopamnus 10 mMM) oOpHATBUIaAbI, OHBIH ald TyOl TYKTI
TOCEHIIINEH XoHE TOMEH TpadapeTneH xadapikrananasl. Keicka numozaepae (20 m,
1=0,09) oHbIH OipiHII XOHE EKiHII OeMKTepl Y3bIHABIFBI OoMbIHINA (5 kKoHE 15 M)
Y3bIH NITI03/epTre YKCac ka0 IbIKTaIa Ibl.

Exinmn tunTeri OaifbITy acmaObl TepeH TOJTHIPBUIATHIH Olp HEMece €Ki CeKIMSUIbI
noiro3aeH  (Y3bHApEbl  5-6 M, 1=0,06+0,1) Ttypamel. OHBIH KypamblHa TeTiC
KBUDKBIMAUTBIH e1ek (mepdoparusicel 15-40 MM) KoHE Tasi3 TONTBHIPHUIATHIH aJThI
CeKIMSUIbI IIDTR03aep (1IIKi UTF031ep, Y3bIHABIFB! 5-9,6 M, 1=0,08+-0,105) kipemi.
KyMCOpFBUTBIK T1af0 KOHIBIPFBUIAPHI TEPSH OpPHATACKAH YKOHE CYJIbI INAIIBIPAH/IbI
KEeHJAEpIl  urepy  KesiHie  OyJibA03epii-TUAPOMEXaHUKANAHABIPbUIFaH  OHJIIPY
KEIICHJIEpIHEe KOoJAaHbuiafbpl. MyHmal skargaiiga  KyMIbl a0 Ke31HAErl €HOEK
OHIMJIUIITT apTajibl )KOHE KETETIH MIbIFbIHAAP a3asinbl. 3ymndTad 20-40 M KalIbIKTHIKTa
OpHaJaCKaH KyMJIbl Kasblll ally, TachbIMalijay »oHE Olp JKepre Yr YIIH KyaTThl
oynpao3epaepai (220 kBt »xoHe ofaH 51a Kem), al KyMbl KaObliiay OyHKEpIiHiH eJieTiHe
KETKI3y YIIiH KyaThl 75-130 kBt OGonatbiH Oyibao3epiep/i KoJianFaH THIM/IL
[Hanmbipanapl KeH Wrepyje a0 KOHABIPFBICHIHBIH OpHAJACy OPHBIHBIH 30p MaHbBI3bI
6ap. ['maposseBaTopiibl skoHE KOHBEHEP-CKpyOOepsi KOHIBIPFBIIAPAbI OHIIPY MaHeIiHe
MYMKIHJTIHIIIE KAKbIH OPHAIACTHIPY KaxeT. KyMmcOprbl Mar0 KOHABIPFBUIAPHIHBIH
OaiipITy acranTapblH KUMAaJaH ajiliaK opHajgacTpyra Oomanasl. by ke3ne oHbIH TypraH
OpPHBIH Y3aK VaKbIT MaialaHy/Ibl, A0 KAJIABIKTAPhIHBIH ©3IMHEH aFy MYMKIHIITIH,
Cybl TYHZIBIPY >KOHE Ta3apTy KardalapblH oHE T.0. eckepy kepek. Kymcoprbl mmiaro
KOH/IBIPFBICBIHBIH, OpTallla ©HIMIUTI Mep3iM imriHae 120 MbiH M2 JKoHE OJlaH Jia Kell
00J1a/IbI.

DCKaBaTOPJILI-THAPOMEXaHUKAIAHBIPBUTFAH  KOHE  AKCKaBaTOPJIbI-OYIIbI03epIIi-
THIPOMEXaHUKAIaHABIPBIIFAH KEIICHIEP HETI31IHeH KaJBIHABIFEI 4-15 M skoHE omaH
Ja acKaH CHpPEK MeTaagapiablH (MJIBMEHHUTTI, MOHAIMTTI, T.0.) CHpPEKMETaJIIbI
KYMIApblH OHAIpyAe KOJAaHbUIanbl. EpireH KyMaapabl Kas3blll allyFa JalbIHAAY
oJIapbl KYPFATy apKbUIbI JKYPTi3iJe/di, al KAaThI JKaTKaH KbIHBICTAPABIH 1NIHIET]
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CHUpPEK METaJI[Ibl Ka3blll ajly OJIap/bl aJjbIH aja epiTy HEMecCe aThIl KOomapy apKblbl
OPBIHAATIA/IBL.

DCKaBaTOPJIBI-THAPOMEXAHUKATIAHABIPbUIFAaH  KEIIEHHIH  KaOABIKTaphl  OJIETTE
JpariaifHMEeH KYMCODFBI IIal0 KOHABIPFBICBIHAH TYpajbl. Jparmaiin Kymaapasl Kasbl
aJIbIl KYMCOPFBl KOHJBIPFBICHIHBIH KaObUInay OyHKEpiHIH MaHbIHA KOWMasaisl,
COHAH COH YHUIIMAETi KymMaap TMAPOMOHUTOPMEH IMIAWBUIBIN, KOWBIPTHAK KYOBIPHI
apKbUIbI 0aiibITYy acrmadblHaA TaChIMaJIIaHAIbI.
DKCKaBaTOPJIBI-0yIIbA03EPIIi-THAPOMEXAaHUKATAHABIPBIUIFAH ~ KEIICHICPAl KOJIAaHy
KYMCOPFBl KOHJBIPFBIHBI JKbUDKBITY KaJaMblH (OHAIpY MaHENiHIH eJIeMaepi)
y3apTyFa, OHBIH OHIMIUITH apTThIpyFa XoHE KOWBIPTIAKTBIH ©3/ITIHeH aFy
KaIIBIKTBIFBIH KBICKApPTyFa MYMKIHIIK Oeperi.

bakpuiay cypakrapsl:

1. T'mapoMexaHUKaIaHIBIPBUTFAH TEXHOJOTHSIIBIK KEIICHACep KaHAal s>Karmaiiapa
KOJITaHBUIaabI?

2. T'unpoMexaHUKANIAHIBIPBUIFAH  TEXHOJOTHSUJIBIK — KEIIeHJEpAeri  Oyibao3ep
OHIM/IUTIITT KaJlail aHbIKTaIa1bl?

3. Kymaapael ka3eln ainy KesiHjie KaObuinay OyHKepJepiHiH OpHajlacy cyJsi0ajiapbiH
CUTIATTaHBI3.

4. Kemepaid OOpmbUIIAK >KBIHBICTAPBIH THAPABIMKAIBIK IIAl0 KaHAal aMaijapMeH
ICKe acaabl?

5. I'uipoMexaHuKaJIaHIbIPbUTFaH TEXHOJIOTUSIIBIK KEIIEHAEPiH Her13r1 cy0anapbiH
CUTIATTaHBI3 .

2.5. CyacThUIBIK TEXHOJIOTHAJIBIK KelleHAep
2.5.1. Ky3rim-KyMCHapSAThI TEXHOJIOTHAVIBIK KelleHIep

Kysrinnr  KyMCOpFbl  KOHABIPFbUIAp (KYMCHapsigTap) TaOuUFM HE JKAacaHIbl Cy
KoMMasapblHaH 00C >KBIHBICTAp MEH Maijaibl Ka30anapabl Cy acThIHAH Ka3bIll allyFa
JKOHE Tay-KeH Ka3bIHIBICHIH YHIHAITE, Keime OalbITy KOHIBIPFBIIAPHI MEH apalibIK
KoMManapra TacbIMaijayra apHanrad. bip KyMmcHapsablHael Oip He OipHele
KYMCOPFBUTAp OpHATBUTYbl MYMKIH. KyMmcHapsiarap KapbepiepaiH — apHailbl
Ka3aHIIYHKBIPJIAPBIHIA JKOHE Cy KOWMalapblHAa, ©3€HIeple, KejaepAe KOHe
TEHi3eple JKyMbIC icTe amamel.  KypeimpicTa >koHE Tay-KE€H TEXHUKAJBIK
KYMBICTapJia oJapasl Kazdamap jkacay, KaHalfap XYpPri3dy, Ka3zaHIIYHKBIpIapIbIH
TYOIH TepEHIETY KOHE THAPOTEXHUKAIBIK KOHIBIPFBUTIAPBI KYY YIIIIH KOJJaHAIbI.

KyMcHapsaTapblHbIH KYMBICBIH KaMTaMachl3 €Ty VIIH JalbIHABIK Ka3z0amapIsl
(Ka3aHIIYHKBIPJIAPABI) CHIPTKHI ally Ka30aChIMEH KEJIETIH CYJIbIH ©31H/IK aFbIChIMEH,
CYJIbI CBIPTKBI KO3JIEPACH COPFhIIAp apKbUIbI KIOEpy HEMECE KEePaCThl KOHE Kep OeTi
CyJapblH arbI3y apKbUIBI CyFa TOATHIpaAbl. byi TocimmapiH KYpbUIBIMIAPHIH A
Kojanyra Oonaapl. Kemkapapl cyra TONTBIpFaHHAH KEWiH KYMCHapsii OacTarkbl
Ka3aHIIYHKBIPIBI KOKETTI Oenrire MediH TepeHIeTe ]l /1€ KBIHBICTAPIbI KOCTIAPJIbI
TypAe Ka3bll anmyra Kemedl. KyMmcHapsaTelH — OacTankbl  KYMBIC — 111€01
Ka3aHIIYHKBIPBI )KaCaKTayMEH FaHa eMec, COHBIMEH KaTap TiKeJel Ccy Ke3lepiHeH,
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O/IeTTE ©3CHIEP/ICH TIIME OPXKOJIAap HE apbhIKTap KYPTri3y apKbUIbI 1A jKacajiaibl.
bacTankpl Ka3aHIIYHKBIPABIH OJIIeMAEP] KY3Till KOMBIPTHAK KYOBIPBIHBIH O1pHEIIe
CEeKUIMSIChl 0ap KYMCHapsIThl OpHAIACTHIPY MIAPTHIMEH AaHBIKTANaAbl. ©OJIETTE
Ka3aHIIYHKBIP Y3bIHABIFEI L2213, anm eni B.~3bs (mynna I3 sxone bz — KyMcHapsAThIH
V3bIHJIBIFBI MCH €Hi).

KyMmcHapsaTapMeH Kas3blll ajdy[blH HEri3ri mapameTpiepi MeH cunaTTaMaliaphbl:
KEeMEp/IH CyacThl >kKoHE Cy OeTiHjeri OeiKTepiHIH enmemzaepi, OJOK emmemMaepi,
KOWBIPTIIAK KYOBIPBIHBIH OHBIH OPHBIH aYBICTHIPBINT CATYbIH €CETKE aTMaFaHJIaFrbl
JKYMBIC YaKbIThI, )KYMBIC IIEO1HIH KbUDKY OaFrbITHI.

Kasbin amy skyMbICTapbIHBIH TEpEH/ITT 15 M-JIeH acca 9feTTe Ka3aHIIYHKbIPJAFhl CYIbIH
neHreiin TeMenaereni. Kaspinm amy mporieciHae KyMCHapsabl KYMBIC 111e01 OOMBIHIIIA
YKaHa >KYMBIC OpHBIHA TIEPUOATHI TYPJIE KOIIII OThIPYbI KaxkeT. OHbIH MYH/Ial KbLULKYbI
NaMmILOHUPIIEY ACT atanajibl. Byl »KbUDKY apkaH HeMece TIpey apKbLIbl OPbIH/IAJIA/IbI.
ApKaH/Ibl NAMWIBOHUPIICYIIH OPKOJIBIK ToCUT Ke3iHae (2.24, a-cypeT) KYMCOPFBUIBIK
KOHJIBIPFbl KEH)Kap OOWBIMEH >KbUDKHIBI (OPXKOJIIBIH Ka3blll aJIbIHATBIH EHOECIHE
KOJIJICHEH), OHBIH €H1 OP>KOJIJIbIH CYaCTBUIBIK JKOHE Cy OETIHEr OOIIKTepIHIH TepEHIIr]
MeH TaOuFu Kus0eT OyphblllibiHa OaIaHBICTBI aHBIKTaNaAbl. bacTankeiga >Kypri3uireH
Ka30a mapauielb OpXKOJJIAPMEH KEHEWTLIeNl, OJapAblH Y3BIHIBIFBI KOOaMeH
aHbIKTanagbpl. Kympic 1meOiHIH Oenrun Olp Y3bIHABIFBIHAAFBI KbIHBICTAPABl Ka3blIl
aJFaHHaH KeWiH KYMCHapsij OacTarkbl OpHbIHA KaiiTa KeJlel e KOPIill JKOJIaKThl Ka3blIl
aJlyFa Kipicesi.

[ManunsoHUpIEYNIH MapajuieNbli Tocull Ke3innae (2.24, 6-cypeT) KyMcHapsia Kazoa
OCIHE KOJJICHEH mMapajuielib €HOeNepMEeH KbUDKHUIBI, KYMCHApPSAITHIH OOMIBIK OCi
eHOe ociHe mapajuieb OarbITTaJIFaH.

Eni xeH enOenep Kul »Karaaiijia nanmuiIbOHUPIEYIH Oarepmeiictep Tociiaimen (2.24,
6-CypeT) Ka3bUIbIN ajblHA/bl. MyHIa KyMcHapsj InaHarbl Oenruni Oip OypblIika
OyppUia OTBHIPHIT €HOEHIH Oip MIeKapachlHAH EKIHIIICIH Kapail >KbUDKHUIBI, Ol
eHOeneri >KbIHBICTApAbl JKOJAKTapMEH Ka3bll aidyra MyMKiHmiK Oepemi. Kaz0a
IIeKapachlHa KETKEHHEH KeWiH KyMmcHapsij Oenriiai Oip Oyphlmka Oypbuiaibl Ja
KapaMa-Kapchl IeKapara Kapai *KbUDKUIbI.

Beepii nanunbonupniey kesinue (2.24, e-cyper) KyMCHapsl >KbIHCTApJIbl JOHTEIIEK
eHOeJIepMeH Ka3bIIT ajla OTHIPHITT KbUTKHUIBI.

Eni ete Tap enbenepie KpecTTi NanuiaboHupIey aaici (2.24, 0-cypeT) KoJJaHbLIa/bl.
MyHaa KyMCHapsIATHI KbUDKBITY YIIIH OHBIH JEHECI MEH alJbIHFbl OOJIIKTEPIH 9p
KaKKa Oypajbl; CUpEK Karai/1a )KeKe OMMBIITapMeH Ka3blll anaasl (2.24, e-cyper).

141



Q

|

Ko i

A ,?\ Lo A

i L

SR U

A LA

R

YRRV

i i -\B Lo
L Pl i— )
& T i)

i R

i AN

i .3 P

/i ‘ I i’\.\{\V\i |

R | | | kR
Qg : [ : T\OT?

AR

Q

_>>

‘B>

T_
N

Q

K'BA
=

!
S

<

2.24-cypet. ApKaH]ibl TaMWIHOHUPIICY KE31HETT KYMCOPFBUIBIK KOHIBIPFBIHBIH
KBUDKY TICUIAEPI

Tipeyni nanuiaboHHMpIAEYIIH MoHI (2.25-cyper) MbiHaaa. bip TipeyiH keTepyiMeH
KaTap €KIHIIl TIpeyal TYClpy JKoHE JeOelKa apKaHbIH TapTy apKbUIbl KYMCHapsia
AKyMbIC OapbicbiHAa Oenrim Oip OyphIliKa OypblIaabl; TYCIPUITEH TIpey TIpEK PeTIHAE
Nan/1aJIaHbLIa bl

2.25-cypert. Tipeysi nanuas0HUpIIey cyI0achl:
A, A1, A2 xone b, b1, b — OH %oHE COJ )KaK
TipeyJIepAiH Ke3eKTeC KarJanaapbl

Tipeyni nanuiboHUpIEY KeHIHEH TaparaH. MyHa
KYMCHAPSATBIH KYMCOPFBUIBIK KOHJIBIPFBICBIHBIH ~KO3FAJIBICBI KaTaH OCeKITiIreH
OarpITTap OOMBIHINA KYpTi3ijemi. by ke3ne KbIHBICTAPABIH KAa3bUIBIN aJbIHOAFaH
Oediri eTe a3 601kl )KOHE KYMBICTHI YUBIMAACTHIPY KEHUIACHTI.
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KymcHapsn Oip Tipeyae TypraHAarbl paguyC MIETIHAET! >KBIHBICTapbl Ka3bUIBII
albIHFAHHAH KeWiH, OYPBIHFBI KOTEPUITEH TIpeyal jkKaHa >Kepre KOsiAbl /e eKIHIIICI
Tipeyai kerepeal. byaaH KeiH KYMCHApSATBIH KYMBIC Mpolieci KaWTajaHaJbl.
KyMcHapsaTBIH Tipeynepi apKbLIbl )KbIDKYBI OHBIH «aIbIMIAYbDy JIET aTalaIbl.

2.5.2. Iparajibl TE€XHOJIOTHSJIBIK KelleHaep

Jlparanel TEXHOJOTHUSIBIK KEUICHACp CyJaHFaH IIAIbIPaHIbl KCHOPBIHIAPHIH
urepyle KeHIHeH KoJaaHblIaapl. l[laiimambl KazOamapabl OHIIPY KOHE OHJIEYTe
apHAJIFaH TOJBIK arperarTajrad >KaOIbpIKTap KEIICHIEepi apara Jemn ataizanbl. Teric
TabaHABl Kemene (MMOHTOH) OpHAaNAacKaH IMeMIll CHUBIMABLIBIFBI 50-1eH 600 murpre
JIEHIHT1 J)KOHE CYy acThIHJA Kecin ainy TepeHairi 50 M-re AeiiHri, MaTepUKTIK, 9JIETTe
3aMaHay# JkKoHEe KoHe (KoHMajaHFaH) ©3CH JKYHEJCpiHIH Tapaly aiMaKTapbIHIarbl
IIaIIBIPaHabl KCHACPAI Ka3blll ajdyFa apHaJfaH KOHTHHCHTAJIBJl KOIIIIOMIIITI
nparajap KeHiHeH TaparaH (2.26-cypeT). Jparamapapl KOJJAHBIN IIOWTACTAPhl KOTl,
IIEMEHTTEITCH JKOHE TYTKBIP JKBIHBICTAp/Abl KOCIIaFaHJa >KYMCaK J>XOHE ThIFBI3
JKBIHBICTAP/Ibl Ka3bIll allyFa Oosaabl, O Ke37e TUIOTHK JKYMCAK HEMece YKapTacThbl
JKBIHBICTapAaH KYPBLIYbl MYMKIH.
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2.26-cypert. [para cynbachr:
1-memimTik pama; 2— MIeMIII IBIHXKBIPBl; 3 — TOMEHT1 LeMill 6apabaHbl; 4 — MOMIIITIK pama
iMeri; 5 — TOHTOH; 6 — THIPOMOHUTOP; 7 — JKaraayibIK Kerip; 8 — KeTepuireH meMimrik pama; 9
— anaeIHFBI AiHreK; 10 — sxorapel KypbiibiM; 11— kemipmik kpaH; 12 — 6actel xxetek; 13 — crakkep/ii
KeTepy Jiebenkacel; 14 — cater; 15 xxoHe 16 — 6acThl KOHBEHEPIiH LIMET1 JKoHE JKeTeTi; 17 — 6acThl
xertek; 18 — Tipey

Kemxkapnan memimTepMeH TachbIMajlaHATBIH Tay-KeH Ka3bIHABICHI OalbBITHIIA/bI.
BalibITy KOHIBIPFBICHI IIOMIIIACTHI YCTAFBIITAphl Oap KaOBUINAFBIII IIaHAKTAH,
Oapabanapl enekTeH (OoukKa), >KMHAKTAYIIbl KOHIABIPFBI (LUTIO3JEP, TYHIBIPFBIII
MalmHanap, OypaHjaaiabsl cenmapaTropiiap) *oHEe >KETKI3rill amnmnapaTypajgaH Typajibl.
MyHga maiiblH ©HIM MeTalll HeMece MHUHEpalJbl KOHIIGHTPAT TYPIHAE aJbIHAIBI.
[Matimanel  KaszOamapasl  JAparajiapMeH — OHAIpYAIH  OapiblK  MporecTepi
MeXaHUKaJIaHAbIPBLIFaH.
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Jlparansl KeMIeHMEH OHAIPY KYMBICTAPBIHBIH aAbIHIA KYP/ET Tay-KeH JKOHE apIiry
JKYMBICTaphl Kyprizuieai. Kypaem Tay-keH KyMbICTapbl aljblH ajla KYpri3iieTiH
YKOHE Tay-KEeH JalbIHIBIK >KYMBICTAPbIHAH TYPAJIbI.

AJIBIH ana KYPri3uleTiH JKYMBICTapFa apblIKTap >KYPrizy, Cyabl ©3IrHEH aFbI3yFa
apHAJIFaH CYTapTy KOHIBIPFBUIAPBIH KACAKTay, COPFhl CTAHIMUIIAPHI, KYObIpIapabl
JKOHE CyJIaHFaH IIalIbIPaH/bl KEHJEpre apHalfaH Cy KoWMalapblH >KacakTay
YKYMBICTAPBI JKaTaJIbI.

Tay-keH MaWbIHIBIK )KYMBICTApPhI asKTaJFaHHAH KEHiH JparaHblH KYy3yl KaMTaMachl3
eTUTyl KepeK xoHe Jie OyJI Ke3/le O OHIpIC ajllaHbIHA JEWiH OaphIl, OHBIMEH XKYPII,
KyYMAapabpl Kas3blll alybl Kepek. Tay-KeH HallbIHABIK JKYMBICTapblHIA Tay-KeH
Ka30amapel, ONeTTe KaszaHIIYHKbIpIap (2.27-cypeT), Hemece THAPOTEXHUKAIBIK
KOHJBIPFBIIAP KYPJBICHIHAA YiiMenep >Kyprizuieai. byn ke3ne MOHTOHHBIH OTBIPY
HIapblHa COMKEC Cy AacCThIHAAFbl TEPEHIIK JKOHE YHIHIUIIK >XKaOAbIK eJIIeMIepiHe
colikec KeJIeTiH cy OeTiHIer] anaca 00OpT KaMTaMachl3 €TLTY1 KepeK.

2.27-cypert. [lparaMen urepy Ke3iHAET1 ManibIpaHbl KeHAepIi
Ka3aHIIYHKBIPJIAPMEH JalbIHAAy CYJI0ACHI:
1- nparanbl *KUHAKTayFa apHAJIFaH KYPbUIBIC ajlaHbl; 2 — Ka3aHILYHKBIP; 3 —Cy Oepy apbIfbl; 4 —
KEHYKap MJIOTUKKE JIeH1H TepEeHAEHTIH alIbIpaH bl KEH y4acKecl; 5 — OHIIPICTIK KopJiap 1eKapachl

KazaHIyHKbIp MIalIbIpaHabl KEHOPHBIHBIH TOMEHT1 OOJITiHIE OpHAJIaCKaHIa >KoHE
OHBI KOFapbIFa Kapai Kasblll alFaH/a CyAbl Ta3apTy, JKaJIIbl CYMEH KaMTaMachl3 €Ty
mporieci >KeHUIACHAl, Cy JKOFalabIMAapbl KbICKapajabl, JApara OHIMIUII apTajbl,
KYMJapabl OHJIpy IIBIFBIHAAPH a3asapl. [llamsipaHasl KeHACPI Kas3blll allyFa
JNalbIHaay KesiHae OereTTepil »Kacay HOTHXKECIHAE JparaHbl IIalIbIpaHIbl KeH
KaOaThIHBIH YCTIHJE S>KUHAKTaabl. JKyMmbicTapAbiH OacTankbl 11e01 aHFapbl
MmIeKTeymn  OereTTi  MalgajaHbIl  Jkacalanasl. AHFapjarbl Ccy — OacTamkpl
neHreibkuekTeH 2-11 m-re ketepineai. KymaapasiH sKeTKUTIKTI alllbUTFaH KOPJIAPBIH
KaMTaMachl3 €Ty YIIIH epireH MIamblpaHasl KEHOPBIHIAAphIHAA OereT Ta3apTy
)kymbicTtapbiHaH 0,25-1 »buT OYpBIH canblHAAB. Ko KbUIABIK My3/aK IIaITbIpaH bl
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KCHOPBIHJIAPBIHBIH JKBIHBICTAPHl TAOWFW JKarjaiijla epireH TOJWUTOHBI CYMEH
TonThIpaabl. Onapibl Kasbll ajgy MakcaTblHAA Jpara >KYMbIC ICTEYIHIH aJlbIHIa
KyMJIap epireH Kyihae Ooiybl VIIiH Oererrep Hrepy XKyMbICTapblHaH OYpBIH
CaJIbIHA/IBI.

KeHopHbIH yiiMenepMeH NalbIlHAaFraH Ke3/e Jipara Ka3aHIIYHKbIpJa opHajgacaibl, al
KCHOPHBIH HWrepy Ke3lHJE JKUHAIFaH Cy HeMece ©3€H apHachblHa KeJIJIEHEH
OpHajJacKaH IUIOTHUI1 >KOFaphbl ayJaHJapra OHBIH JKETylH KaMTamachl3 €Ty YIIIH
KaparaibiM Oerertep — yiMenep cananbl. byn kesne cy nenreiii 0,7-2 M, keine 4 M-
re JeiiH KeTepiieni. YiMe Tebenepi Tpanenus murHal 601abl, oJapblH KeJIACHEeH
KAUMAaCBhIHBIH €Hi 3-4 M, an Kus0et xatysl 1:1,25+1:1,5 Gomanel. Yitmenepai xacay
YIIH JJalJaHFaH IpeHaXIbIK KaJIAbIKTap bl Al anaHaibl.

bipeynik KeH)XapblH OHTAMIbl €Hl JparaHblH Tay-KEH Ka3bIHIBICHI OOWBIHIIA €H
YJIKEH OHIMIUIITIHE >KeTYy IIapThIMEH aHBIKTaNabl, OJ OHBIH THIMI1l MaHEBPJIIK
OYpBIIIbIHA COMKEC KeTe/Ii.

[lafimansl KOMIIOHEHT MOJIEPl JKOFapbl JKOHE IIAIIBIPAHBl KEHOPBIHAAPBIHBIH
TEepPEHAIr JIparaHblH MYMKIHAIKTEPIHE Coiikec OoJiFaHAa KyMAAp/bl TOJBIK Ka3blIl aly
ylIiH Oip KEH)Kapfa KeJIETIH Jpara aJbIMbIHBIH MOJIIEPl OHbIH KOHCTPYKTOPJIBIK
KOCIIT aTy paJnyChlHa €Ki €Ce/IeH aCalThIHIal KbIIBIT KaObLIIAy Kepek.
JIpeHaXXIbIK KEHIIITe Ka3blll ally >KYMBICTapbl OlpeyJiik Hemece OipHeme ipresuec
KeH)Kapiapaa >kyprizuieni. Kewxkapnapaa npara aHrap OCIMEH HE OFaH KeOJJICHEH
OaFrbITTa JKBUDKBII, K€3eKapa KyMbIC icTeinl. by ke3ze keneci 11Ki urepy xyienepi
KOJIAHBLIAbl: O1peyIiK-00MIbIK *KoHEe OipeynliK-KeJeHEeH (Tap HeMece KaJbITIThI
eHOeIepMeEH), iprefec-00MIbIK KoHEe Ipreiec-KeieHeH (KeH eHOelIepMeH) JKOoHE
Kypamabl. Tipeym naparamap Kke3iHae OapiblK arajnfaH IMIKI WIpey KyHesepi
KOJIIAaHBUTA/IBI, all apKaHJbl Jparajap Ke3iHie TEeK OIpeysiK KEHXKallbl 1K Urepy
KyHhenep Kosmaneliansl. Kypamapl ki urepy sKyienepl KeHIHEH KOJIaHbLIAJbI,
MYHJIa aplly *oHe Kypaell Tay-KeH >KYMBICTapPbIHbIH IIBIFBIHIAPHI a3as/Ibl.
Jparanbiy Oip TOYJIKTErl KYMBIC yakbIThl 18-22.5 cararTel Kypaiiabl. Jpara >kput
ooitbl OHTYCTiK Opanna, bateic Cibipae kone Oprta Opanga 10-11 aif, ConTycTik
SAxytus men Kombimama 160-170 toymik xoHe Uykotkama 115-135 toymik OOMBI
KyMbIc ictedal. [llemim cubIMIBUIBIFBI 250 J1 aparaHblH Tay-KEH Ka3bIHIBICHI
OOMBIHIIA MAyCBIMIBIK OHIMILIr colikecinme 1200-1500-gen 150- 200 mbiH M3-re
JIEN1H TOMEHIEN 1.

[Memim cubiMabuibirbl 380 1 nparanblH KbULABIK eHIMAUIINT OpTta Opanga 2600-
2800 MbIH M3-Te xeTe.

bakputay cypakrapsl:

1. JKys3rim KyMCHapsiAThl TEXHOJIOTHSUIBIK KEHICHAEPl KOJIJaHy KarJaiapbiH
CUTIATTaHBI3.

2. KyMCOpFBUIBIK KOHABIPFBUTAPIBI KOJIAHYIBIH KaHaal Tocuinepin oiieci3?

3. Jlparaisl TEXHOJIOTHSUIBIK KeIIEHASPAl KOJIaHy JKaFdaiiapblH CUTTaTTaHbI3.

4 Mambipanapl KEHAEP/Il Iparajibl TOCIIMEH UTepy Ke31HJIEr Ka3aHITYHHKbIpJIapMeH
JaipIHIay CYJI0achlH CHITATTaHbI3.

5. Hparansig Opai sxone Ci0iperi >KYMbIC PEKUMI.
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2.6. CxpenepJi TeXHOJOTUSJIBIK KellleH1ep
2.6.1. CxpenepJii TeXHOJOTHSUIBIK KelIeHAePAiH cunaTraMaiapbl

Ckpernepiii TEXHOJIOTUSIIBIK KEIICHJEP/Il HEri3iHEH >KYMCakK >KbIHbICTap/a Tay-KeH
TAWBIHIBIK JKYMBICTAPBIH/IA, COHBIMEH KaTap MIAIIbIpaHabl KEHOPBIHIAAPHIH J>KOHE
KYPBUIBIC Tay >KBIHBICTAPHI, KU1 KYMIBI-KYMTACThl KEHOPBIHAAPBIH HUTEPyIe apIry
KOHE OHAIPY KYMBICTAPBIHBIH HET13T1 Ka0AbIKTaphl PETIHE KOJIJaHa bI.
CkpernepJep KyMcak >KbIHbICTap/IaH TYPATbIH, OJIAp/AbIH bUTFaAbUIbIFEL 15-20 %-nan
aCIalThIH JKOHE IIONTAcTaphbl *KOK KEHOPBIHJAPBIH Urepyne KoianaHbuiaasl. [lemimn
CUBIMIBLIBIFBI  6-10 M3 CKpenepepMEeH TaChIMAJIJIay/IbIH OpTallia KalbIKThIFbl 600
M-JIeH aclaiibl, ajl IeMill cUbIMABIIBIFE 15 M3 skoHe omaH fa apThIK Gonca —1000
M-Te Jieiiin xeteai. CkrnepenepiiH ketepiny Oypsoiiibl 10°-TaH acmaibl.
CkpenepiaepMeH Ka3blll aly TUIMJUII KOFapbl 0O0JIy YIIIH Ca3/bl KBIHBICTAPIBIH
epireH Kabat KaJbIHABIFEI 15-20 cM-ZIeH, an ycak Tac apajnac >KbIHbICTapAbl Kadat
KabIHAbIFBl 10-15 cMm-neH kem Oonmaysl kepek. Ckpernepraepl KipMe >KONAapibl
KacakTayJa, OpXKOJAap, apbIKTap MEH Ka3aHIIYHKBIpIap JKYpri3ye, COHBIMEH KaTap
aplly 5KoHE OHIPY KYMBICTapbIHAa KongaHaasl. Illeminn cubiMapuieirsl 10 M3 xkoHe
OJIaH Jia KeIl CKperepiaepal KoiaaaHy eHi 50 M MoJMroHja ManibpaHabl KEeHAEp/l
Ka3pll anyga TyaiMmal. On OlpKakThl YHIHJI cally apKbUIbl 1CKE achIpbLIAbl JKOHE
Topd KaOAThIHBIH KaJBIHJBIFBI 2 M-JE€H acca, Oyibpjo3epiepre Kaparanjaa THIMII
OOJIBII IIBIFAIBI.

Kaspin any, TaceiManaay >koHe YiiHAically mporiecTepi O6ip-0ipiHe >KaaFachlll KaTKaH
JKaFaiia JOHFAIAKThl CKpEMepIepMEH HKCKaBalusiiay (CKpereprey) cyioanapsl
YHIHIHIH Kapbep HYCKAChIHA KaJlail OpHaJlacybIHa OalIaHBICThl AaHBIKTATA/IbI.

Boc JKbIHBICTAp bl Kapbep JKaFaayblHa OpHAIACTBIPFaH/Ia CKpernepiiey cysioace (2.28,
a-CypeT) oTe KapamaibiM opi d3KOHOMHKAIBIK TUIMIL. Kapbep/iH >KOFaprbl HYCKAachl
MEH YHIH/1 apachbIHAAFbl JKa3blK aJTaHHBIH €H a3 €Hl CKpemepiH XKypy cyjdachiHa
JKOHE Kaphep JKaFdaybIHBIH OPHBIKTBUIBIK IIMAPThIHA OANIaHBICTHI; KOJIAMIIBI
arpaiiapaa on 10-15 m kypaiae!.

boc XbIHBICTapIBI CBIPTKBI YHIHIIIEPTe OpHATACTRIPFAH/IAa CKpPETepIiey CYI0aChIHBIH
(2.28, 6-cypeT) PKOHOMHUKAJBIK THIMAUIIT Iamaibl. OHBIH KOJIAHBUTYBl Kapbep
IIEKpPaCchIH/Ia KEJICMIEKTe Ka3bUIBIT aJbIHATBIH Taigaibl Ka30a KOpJIapbIHBIH,
MarucTpaIbi KOJIAAP IbIH, KOHIBIPFBUIAPABIH, T.0. O0JYBIMEH aHBIKTAJIAIbI.
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2.28-cypet. CxpenepiieyaiH Heri3ri cyjidanapsl

Boc sKbIHBICTapbI 1K YHIH/IIIEpTre OpHAIacThIpFaHaa cKpenepiey cyioachH (2.28,
6-CypeT) manansl Ka30anbl OYKUT TEPEHITIHEH Ka3blll alFaHa, YHIHAUIEpl Kapbep
JKarJayJiapblHa OpHAJACThIpyFa MYMKIHIIUTIK OoJiMaraHa KojgaHaasl. boc KbIHBIC
KaOaThIHBIH KAJIBIHABIFBl apTKaH CaiblH, CKPENEpiH KOTEpUIETIH KOJbl YJIFailFaH
callblH OHbIH ©HiMaUNrl TemeHAeial. CoHAbIKTaH Oy CYJI0aHbl TOMEHT1
KeMepJepie KOJAaHFaH TUIM/II.

CkpeniepiieyliH KypaMIbsl cyi0anapblH  KojjanraHaa (2.28, e-cypeT) »Koraprbl
KEeMEpJICpAIH JKbIHBICTAPBl Kaphep JKaraaylapblHa, ajl TOMEHT1 KeMeplepiH
KBIHBICTAPHI 1K1 YHIHJIIJIEPTre OPHAIACTHIPHLUIAIbI.

BapnbIk KapacThIpbUIFaH SKCKaBalMsiay cyjOanapblHla CKpenepiep 3JUIIUIC, CEeri3
MIIHI, UPeK, CIUpalib, KUcalaH, T.0. ChI3BIKTap OOMBIMEH Xype anaibl. JKypy
CYJI0achIH TaHJAFaH/a KYPY >KOJIBIHBIH Y3BIHJIBIFBI JKOHE OYpBUTYy CaHbl a3 OOJybl
KEpEK, aJl )KYK TUEJITeH OaFbITTaFbl KaJIbl KOTEPUTY OYPHIIIBIHBIH MOHI KEH)Kap MEH
YK TYCIPETiH OpbIHIAP IbIH OCNTUIepiHiH albIPBIMBIHAH acTay Kepek.

Ommnc OoibiHIIA KYpy cyibacel (2.29, a-cypeT) KaJbIHIBIFBI OpTYpii 0ocC
KBIHBICTApAbl KOJJIEHEH TachIMaiay »>KOHE apinry >KOHE OHIIPY IKYMBICTaphI
HIENTepiHIH Op >KBUITAMJIBIKIICH Tapajuiellb KbUDKYBl Ke31HJe KojaaaHaabl. by
CYI0aHbl KOJIJAHFaH Ke3/1€ CKpernep apAaibiM Oip jKakKa Kapaid OypbUIbIIT OTHIPAIbI,
OCbIFaH  OallIaHBICTBI  J)KYMBIC ~KeJieMl Kem OoJiFaHAa CKpenepiaiH  XKypy
MEXaHU3M/JIEPiHIH OeJIIEeKTePl YaKbIThIHAH OYPBIH KOHE 9PKAJIBINTHI TO3BII >KaTabl.
benmiexkTepiH TO3y KeJEMiH a3allTy YIIIH CKpenepiH Xypy OarbITTapblH NEPUOTHI
TYPZE ayBICTHIPHIN OTHIPY KaXKET.

Ceri3 miminai xypyi ke3inge (2.29, 6-cyper) ckpernep | KeHx)apaarbl KbIHBICTAPIBI
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Ka3blll ajfaHHaH KeiiH [' yitigaire 6arbIT anagsl. JKeIHBICTap bl TYCIpPreHHEH KeHiH
on Il xewxapra, an oman II' yiinaire OarbIT anaapl. byn cynbama sKyMBICTBIH O1p
TEeXHOJIOTHSJIBIK IUKIIHIE ckpernep 180°-ka, an asuienc OoibiHIIA xypreuge —360°-
Ka Oypbutajibl. OCBIHBIH HOTHXKECIHIE >KOHE CKpernepiAiH Oypbuly OYpPBIIIBIHBIH
a3arobIHAH OaMIaHBICTBI CKpenepAiH YHiHaiaeri eHimatir: 20-25 %-ra kebeke/l.
DIUTUIIC KOHE Ceri3 MILIH/IL XKYpYy cysi0anapbl OYHipIiKk pe3epBTepieH YiiMe xacayia
YKOHE OPIKOJIIAPBI )KYPrizyze, KoJIACHEH KbIUDKBII KBIHBICTAPIbI KaAFIayFa KYMBIC
mebiHe Tmapayienh KoWMalay MYMKIH OOJFaH[a, COHBIMEH KaTap IIalibIpaHbl
KEHOpPBIHAAphIHAA TOopd KabarTtapblH Oip KeMEpMEH OOMIBIK KEHXapMEH >KOHE
KEeH)Kap-aJlaHIapMeH Ka3blIll aly Ke3iH1e KOJIAaHbIIaab! (TOMEHTe Kapa).
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2.29-cypet. Ckpenep/iiH Kypy cyii0anapsl

Wpek-kenaeHeH kKoHe UPEK-O0MIBIK *Kypy cysibamapbiH (2.29, 6 koHE 2-cypeTTep)
KOJIaHy OO0C JKBIHBICTap KaOaThIHBIH KAJIBIHABIFBI a3 OosFaHma, YHIHILIEPI
KapbepiH €Kl KaFJayblHa Ja OpHAIACTBHIPY MYMKIH OOJIFaH/a JKOHE KeH KeHXKapiap
(keHxap-ajnaHaap) Ke3iHjae TUIMII 0oIaibl.

Hpek-kenneHeH Xypy CyJI0achIHa >KbIHBICTAP KYMBIC II€OIHIH JKbUIKY OaFbIThIHA
MEPIICHANKYJIAP OaFbITTa Ka3bUIBI aJbIHAIGI, KOHE OJIapabl Ka30aHBIH €Ki yKaFbIH/Ia
OpHaJaCKaH €Kl YWiHjire Oip FaHa >KOJIMEH TachIMallJaibl. by cynba mambipasabl
KEHOPBIHJIapbIH1a OeTKI KaOaThIH Ka3blll alny/a, €CKi YHMeNep/il KUHAyAa KHe 2 M
TEepPEHJIIKKE JeHIHT1 O0C KBIHBICTApIbl KabaTTam Ka3bIll alyJa THIMI1 KOJAaHbLIa IbI.
byn xe3ne opOip mukige mamumHa Tek Oip peT kKana 180°-ka Oypwutagsl. Kenxap
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V3BIHBIFBI CKPETIePAiH TYCIPETIH KOJbIHAH a3 0oimMaysl kepek. Kaz0a sxkarmaynapsl
CKpEeIep/liIH >KYK THEIreH OarbITTaFrbl €H YJIKEH KOTepuly OypbllibiHA JeHiH
Tericrenenl.

Npek-00MIbIK Kypy CyJ10achlH KOJJaHFaH 1A >KbIHBICTAPIbI KA3bIIl ATy )KOHE KYMBIC
meOIHIH JKBUDKY OaFbITTapbl MapajuienbAl  Oonanbl.  YHIHIIHI  Olp  JKaKTHI
OpHaJIACTBIPFaH Ke3Je ckperep Oip IUKIAA €Ki PeT, all €Kl JKaKThl OpHaJaCThIpFaH/a
— Oip pet Oypbutaanl. Ka3ba >karmaynapbl TETICTEIMEH1, al KeHXKapAblH €H a3 €Hl
CKpenepAiH OypbuTy paAlyChIMEH aHBIKTAIa bl

Exi »xakTeI iIMek OobIHIIIA XKYpY cyi0ackl (2.29, 0-cypeT) TachiMalijay KallbIKThIFbI
200 M-1eH apThIK O0JIFaH/1a KOJIIaHbLIA b

Ckpemnepiiep (2.29, e-cyper) KbIHBICTApAbI €K1 KeHKapAaH Ka3blll allblll, YHIHAL OCiHE
NEPICHIUKYIIAP KOJAaKTaFra TYCIpy Ke3iHJe chHpaib OoMbIHINA kypeni. byn cynba
Kaz0anap (pe3epB) YHIHAIHIH €Kl *KaFblH/Ia OpHAJIacKaHAa KOJJaHbLIAAbI. Y UIH/IHIH
€HI CKpemepAiH TycCIpy >KOJIbIHA TEH, >KoHe YHIHII MeH Kapbep OenruiepiHiH
alpIppIMbl  2,5-3 M-ZeH Kem emec. MyHAa TachbIMaijiay KallbIKTBIFBl 3JUIUATIIC
OOMBIHIIIA KYPYTe KaparaHJia KbICKApaIbl.

Kucanan cbi3bIK OOMBIHIIA KYpy cyii0achkiH (2.29, src-CypeT) y3bIH OpXKOJIap.ibl,
apbIKTapJpl (63€H apHalapblH Oypy, APEHAXIBIK, T.0.) XKyprisrexae, Oererrep,
yiiMenep caiy Ke3iHAe KoJJaHajabl. Yyacke asFbiHAa ckpernep 180°-ka OypbuIbII,
Kepl Oarblka O€TTEeil, >KBIHBICTApJbl KAa3blll ajy >KOHE TYCIPY >KYMBICTAPbIH
KE3EKTECTIpINl OpbIHAaAbl.. MyHna ckpenepAiH Ooc XKypicl KbICKapaabl, Oipak
YKYMBIC IIEO1H 9pIaiibIM Y3apTy KaKETTIr1 TYbII OThIPAJIbIL.

2.6.2. CkpenepJi TeXHOJOTIHSUIBIK KelIeHAep Ke3inaeri ImKi urepy KyieJepiHin
napamerpJiepi

botinvix  (oicui  b6ipocazoaynvl) iwki uepey ocyiieci IIAIIBIPAHIBI JKOHE KYMJIbI-
KYMTAacCThl KEHOPBIHJAPBIH Urepyre ToH. by skarmaiga ®KyMmbIC MIEOTHIH Y3bIHBIFbI
manielpanibl KeH eHiHe TeH (oprama 50-200 wm). boc xbiHBICTApABIH (TOPd)
KaJbIHABIFBI 10 M-71eH acnaiiipl, xoHe ojiap Oip KEeMEpPMEH Ka3bUIbII alblHAbl. ApITY
KYMBICTAphl OHAIPY JKYMbICTapblHaH 03bIK Kypenal (200-300 M xoHe omaHnma Ken),
COHJIBIKTAH apllly >KOHE OHJIPY *KYMBICTAPBIHBIH TEXHOJOTHUSJIBIK KewmeHaepi Oip-
OipiHE Tayenci3.

boc >KbIHBICTap WIENTIK KEHXKapiapMeH (kesdey KabaTTapMeH) HeMece KeHxkKap-
anaHgapMeH (Kas3blK KabaTTapMeH) Kas3blll ajblHaABL. Y HIHIIIED OACTTE Kaphbep
JKarIaynapblHa OpHAIACTBIPHLIAIBI.

bacrankel kenbey ckpemepiik KeHKap Ka3zaHIIYHKbIpMEH »acanaabl (2.30-cyper).
OHbIH Y3bIHIBIFBI L, kemep Oumikriri H, anaca 0oranna 2lsmin TeH, an Ouik OosFraHa
H,-2H,/i (I3 min— ckpenepii THEy >KOJBIHBIH €H KbICKA Y3BIHBLIBIFBI, | — )KETKLTIKTI
eHicTik). Kemnenen imki urepy *yieci Ke3iHaeri Ka3aHIIYHKBIP €Hi )KYMBIC IeO1HIH
HEeMece OHBIH Oip OOITiHIH Y3bIHABIFbIHA TCH. DKCIUTyaTaIlUsIIBIK Ke3eHIE OOMIIBIK
KEHXKapJIblH Y3bIHABIFBl H, —Fa OainaHbICTBl |3 —Fa TeH HeMece OFaH ecelieHim
KaObLUIIaHaIbI.
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[lentik KeHxapiapMeH Ka3blll ainy Ke3iHae OOIIbIK eHOenepAl Kasbll amy
HOTHIKECIH/IE JKYMBIC 11e01 Y3/I1KCi3 )KbUDKBIN OThIpasl (2.31, a sxoHe 6-cyperepi).
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2.31-cypet. Cxpernep:ai TEXHOJOTUSIIBIK KeIISHAep KE31HAET1 KOJIJICHEH 11IK1 Urepy
KyHenepiHiH HyCKaJlapbl

Urepy JKYMBICHI Kapbhep IMeriHae O0C JKBIHBICTapAbIH OOpiHIH KaJIBIHABIFBIH
KAMTHUTBIH Oip TaHeIb apKbpUIbl >Kyprizuteni. Ckpenepiiep >KbIHBICTAPIBI KYMBIC
mre6ine mapamiens (2.31, a-cyper) Hemece neprneHaukyssip (2.31, 6-cypet) y#inHmi

KusioerTepine Tycipeni. bipiHmi >karmaiiia ckpemep KapbepieH YakbITIIa KeJoey
Op KOJTApPMEH IIBIFAJIBI, OJapAbIH THIMII apakambIKTEIFRl 70-80 M Kypaiiael. Exinmm
KarJanaa KYK THEITCH CKpenepiep | KeTepily OYphIIIbIHA Kaphep JKaFaaybIHIa
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OpHAJIACKaH >KOJIMEHEH JKOFapbl KeTepuieal. MyHaa cKpenepiaepAit Xypy cyji0acsl —
DILTUTIC CUAKTHI O0TaIbI.

Kenxap-anmanmapMeH Kas3blll aly Ke3iHjae Oip-eki ydacke (maHesb) Oip yakbITTa
urepineni. Ilanens kemep OWIKTIriHE ACHIH Kas3bUIbIN aJblHFAHHAH KEWIH OHBIH
JKYMBIC 11e01 TaHeNb CHIMEH UKIAL KbDKHUAbL. [lanenbaep O0oiibik (2.32, 6-cyper)
Hemece KeuaeHeH (2.31, e-cypeT) eHOenepMeH Ka3bUIbII anbiHabl. Onap colKeciHIe
JKYMBIC 11161 O0MBIMEH HEMece OFaH KOJIJICHEH OarbITTajIFaH.

Kennenen enbenepai maiinananran ke3qe ckpernep KapbepaeH Oip-Oipinen 50-60 m
[(2-3)l35] KamBIKTBIKTa KYPTi3UIT€H YaKbITIIA OPXOJAAP AapKBUIBI IIBIFAIBL Al
OOMIBIK eHOenep Ke31HJEe CKpemepiepAiH MIbIFYbl YIIIH KapbepliH Oip HeMece eKi
(colikecinme O6ip He ekl YHIHAI Ke31H Ie) KaFaaybIH/Ia oJ1ap KeTepisie ajJaThlH KOJaap
xkyprizuteni. KenmeHeH eHOenepMeH Kasblll ally Ke3iHAE CKpemepiep dJUIHIC
OOMbIHIIA, CEer13 MILIH/I HeMece UpeK cyyi0a OOMbIHIIA, all OOMIIBIK eHOelep Ke31H e
— 97IeTe UpeK cysi0a OOMbIHIIA KYpE.

Kapbep xarnaybiHgarsl Oip »akThl YHiHAIHIH eHl B, (M) Men Ouikriri H, (M) (2.32-
cyper) kejeci hopMyaapMeH aHbIKTaIa bl

|2k, L,H (1+ictgp)
J (-i,)0ri,095) (251)
2k, L,H,(i-i,)
Ho = \/(1+ ictg,g)(z +i,ctg3) (2.52)

MyHia K, — yHiHAiIeri KbIHBICTBIH Korcy KodddunuenTi; Ly — apiry sxymbicTapbl
meOiHlH Y3bIHABIFBL, M; [, — apury kKeMepiHiH oprama OuikTiri (00C >KbIHBIC
KaJIBIHJBIFBI), M; | )KOHE |, — COMKECIHIIe YHiHI OCTi MEH TaOaHBIHBIH CHICTIrI; f —
YHIHIIHIH KUsI0eT OYpHhIIIbI, Tpagyc.
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2.32-cypet. Cxpenepiii YHIHIIHIH TapaMeTpJIepiH aHbIKTay Cys10achl

Yitinainepal kapbepaiH €Kl KaraayblHJa opHajlacThipFad kesne (2.51) xone (2.52)
tenaeynepinae Ly opasina 0,514 mamace KaOblU1gaHa b

Bouinvix iwki ueepy srcytieci Her131HEH 00C KBIHBICTAP Ka0aThl KaJIbIH OOJFaH/Ia JKOHE
OHBI OipHENIe KeMepJiepMEH Ka3bUIbIN ajbIHFaHJa KOJIaHbUIanbl. JKyMcak >KoHE
TBIFBI3 00OC KBIHBICTAPIBI CKpETepii KeUmIeHAEPMEH KO KeMepiiep apKbUIbl Ka3blll
ary OeTTIK ’KOHE TEPEHJIIK TUIITI Kaphepiiep/Il caly >KOHE OHBI Malanany Ke3iHae /e
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KOJITAaHBLTYBl MYMKIH.

Ckperniepiiik  TEXHOJOTHSUTBIK,  KEIICHIEPIi KOJIaHFaHa Tay-KeH >KbIHBICTAphl KOl
Karmaiaa TyMIIK KeHKapiapMeH Ka3bUTbIl anbiHaabl (2.33-cyper). by ke3ne OOibIK
enoenep upek (2.33, a-cyper) Hemece Oip skakThl cyibamap (2.33, 6-CypeT) apKbUIbI
urepiieni. ColikeciHine jkaHa €HOe >KYMBbIC IMIeOIHIH ekl He Olp KanTalblHaa KECUTI
opHanacanpl. COHBIMEH Karap CHOelep Kaphep alaHBIHBIH OpPTAChIHAH OHBIH
KantaygapeiHa (2.33, 6-cypeT) Kapail aibIHabpl. by ke3ge opOip ydackeHi OipKakThl
cy10aMeH Ka3blll amyFa 0omapl.
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2.33-cypet. Ckpenepiii TEXHOJOTUSIIBIK KEeIISHEP Ke31H1eT1 OOMIIBIK 1K1 UTepy
KyHelepiHiH HyCKajaphbl:
1 5xoHe 2 — coliKeciHIIe KYMBIC MIEOIHIH KBIDKY KOHE eHOeIep Il Ka3bll alry OarbITTaphl

Kemepneri Oacramkpl AyMIIK CKpeNepiiK KEHXKapabl jkacay CHSIKTBI, JKaHa
eHoOenepre eHy Je eKDKaKThl Ka3aHIITYHKBIPJIAP/IbI )KYPri3y apKbUTbl icke acaubl (2.34-
cypetr). CoHBIMEH, CKpemepil KemeHAep/l KOJJAaHFaH Ke3[e Tay-KeH JTaibIHaay
KYMBICTAPBIHBIH KYpPaMbIHa KOJOCY OpPKOJIIApAbl JKYPri3y >KYMBICTaphl KipMmeii,
OJIApJIBIH POJIIH CKpENepIliK KeHKapJiap aTKapaibl.

Keke »xarmaiymapaa Kenm KeMmepili JKYMBIC aiMaFbIHIaFbl JKBIHBICTAP.IbI Y3bIHIBIFBI
|=H,,/iGonarein (/,; — KapbepaiH >XYMBIC alMarblHBIH OMIKTIri) Oip >Kamnmai

TYMIIK KEH)KapMEeH Ka3blll aiyFa Oomanbl. bipak, 'keke KeMepiiepiiH KeH)Kapiiapsl
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oJlapbl Ka3blll alyAblH CAIBICTHIPMAIIBl TOYEJCI3AINIH KaMTaMachl3 €Ty YIIIH «03y
oepmanapbiHay (2.33-cyper) GemiHesl.

byn GepmamapapiH eHi kesbey >KYMBIC allaHTapbIHBIH €HIHE TEH, al Y3BIHIBIFBI
JKYMBICTApABbIH ~ OIPKEJIKI KYPri3iIMEyiH TOJBIKTBIPATHIH IIapajapMeH Karap
CKperiepiiep kKoHe 0acka Ja >KaOJbIKTapJbIH KeJeprici3 »KYpylH KaMTaMachl3 €Tyl
KepeK, SIFHA

l,>2(. +R,)+5, (2.53)

myH#a |, —ckpernep y3bIHABIFBI, M; R, — CKkpenep i OypbUTy PaauycChl, M.

Bboc JXbIHBICTAp/IBI CKpeTIepepMEH KO APYCIeH Ka3bll aly Ke3iHeri Kemep OUiKTIT
MbIHA Hy>il3 min IapTTHI KaHaFATTaHABIPY Kepek. KeHkapblH €H KbICKa Y3bIHJIBIFbI
CKpeTiep MeMIlIiHIH KbIHBICTAPMEH TOJIATHIH KAIIBIKTHIFHI |,-IeH KeM 00JIMay Kepek.
Kyartsl (E>15 M%) ckpenepnepai maiinananrasza |, 30+50 M apanbsIFeIHga e3repe/.
Kenbey kabaTTapiarbl *KbIHBICTAp/Ibl MEXAHUKAJBIK KOICHITY apKbUIbl aJJbIH aja
naibIHaay Ke3iHAeri KeHKap Y3bIHABIFBI |3 min>50 M. Ckperepiii KCIIeHHIH TOKTAl
TYPY YaKbIThIH a3aiTy YIIIH KEH>KapAblH 1MI1HJI€ KaTThl Kocnanap (IouTacTeIp, T.0.),
CyJIaHFaH KBIHBICTAp, T.0. OOJIFaH Ke3lle OHBIH Y3BIHIBIFBI |3>2l3 min O0mysl Kepek.
CoHbIMEH KyaTThl CKpenepiep/ll NaijalaHfaHa KeHXap Y3bIHIBIFbl )KYMCAK KOHE
TBIFBI3 KBIHBICTAP/ABI Ka3blll ainy Ke3iHae coiikecinme 60+70 xone 90+100 m-neH
KeM 0OoJIMaybl KEpeK.
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2.34-cyper. Iprenec kemepnepaeri CKpenepiik eHoenepre eHy cyadanapsl:
a — 1-iHm1i kemepJieri enoere eHy *KarJaaiibl; 6 )KoHe 6 — colikeciHIe 1-iHiIi )oHe 2-1HIIi
Kemepiiepaeri eHoenepre eny; 1, 2 sxoHe 3 — AyMIiK ckpenepiiik kemkapiap; 1' skone 2' — exi
KaKThl Ka3aHIIIYHKBIPJIBI Kacay Ke31HIeri TyMIIK KeHXapiap

KenxapaplH MyHIal Y3bIHIBIFBIH KeMep OWIKTIri ajaca Hemece | I1aMachl
a3alTbUIFAH Ke3[e Je KamTamacbl3 eryre Oomanbl. CoOHABIKTaAH —CKpenepl
KeIIeHAep/ll KOJJaHFaHaa Kemep OWIKTIT >KaOJbIK mapameTpiiepiHe OalaHbICTHI
€MEC JKOHE Tay-KEH TeOJIOTHSJIBIK JKardailiapbl (HETrI31HEH KeMmepiiep MEH Kapbep
YKaF/IayJIapbIHbIH OPHBIKTBUIBIK IIApThl OOMBIHIIA) OHE JKYMBIC IIEOIHIH KaXKeTTi
KBUDKY JKbUIIaMJIbIFBIMEH aHBIKTAJIa/Ibl.

Kemepain xyMmbIC ajaHbIHBIH €HI Bp, CKpemepiey >KoHE KOICHITY, KOJIK MOHE
JpEeHaXJay *OJIaKTapbl €HIHIH COMMAChIMEH aHbIKTajaabl. Lllemill CHUBIMIBLIBIFBI
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25-30M° ckpemepnepii KONJAaHFaH Ke3[e THIFBI3 JKBIHBICTApJa B,,=50+44 ™M, an
KYMCaK JXKbIHbICTapaa B, ,=35+40 M 00J1ybl Kepek.

JKyMbIC anmaHBIHBIH MYHJIAW €HI TEK KEHXap IIeriHae raHa Kaxer. Kemep mieOiHiH
KaJIFaH yJacKeJepiHae Kok OepMaiapsl KaIIbIPbLUTYyhl Kepek. Kemep aliMarbIHIaFbl
JKBIHBICTAP CKPENEepaiH UPEK CYJI0aMEH KYMBIC 1CTeyl Ke3iHae Oip KeH)KapMeH JKOHE
€Kl JKaKThl cyji0a Ke3iHae Oip-yII KeHKapjlapMeH Ka3bUIbII ajblHAABl. OJIETTE,
Kapbep/liH JKYMBIC II€OIHIH KHUSI0ET OYpBIIMIBI OHBIH Y3bIHJBIFbIHA OalIaHbICTHI
©3repil OThIPAIbI.

bakpinay cypakrapsi:

1. Ckpenep:i TEXHOJOTHSUIBIK KEIICHIEPAl KOJAaHy >KbIFAaiiaphl KoHE OJlapra TOH
KaHJal epekienkTep 6ap?

2. Ckpenepili TEXHOJOTHSJIBIK KEHIEHAEpP KE3IHAErl CKpemnepiey cyjadalapbiH
CUIIATTaHBI3.

3. Cxkpernepial TEXHOJOTHSIIBIK KEIICHEepP KE31HETr1 KOJJACHEH >KoHE OOWIIBIK UTrepy
JKYMeNepiHiH HYCKaJIapblH aTaHbI3.

4. Ckpenepii YHIHIHIH TapaMeTpIiepl Kajal aHbIKTala1bl?

5. Ckpenepili TEXHOJOTHUSIIBIK KEIICHJEP KE31HJEerl IIMKI Wrpey KyHlenepiHiH
napaMeTpJiepiH aTaHpbI3.

2.7. Byab03epJii TeXHOJIOTHSUIBIK KellleHaep

Bynbao3epnep Tay-KeH KYMBICTAPbIH AallbIHIAY, Kep O€TiH Ta3apTy, KYpbUIbICTHIK
YKOHE KOMEKIII KYMBICTAp Il KYPTi3y, COHBIMEH KaTap ManbIpaHabl KeHIACPIl Ka3blIl
aJyJia HeT13T1 ka0JIbIK PETIH/I€ KEHIHSH KOJIIaHbLIaIbI.

Ken Kpimaplk My3mak KymaapAbl ONApAbIH epy Meuepine OalIaHbICTHI
OyJibA03EpIepMEH Ka3bll ajly jkKa3 ME3rUTIHAE KeHKap-alaHJapMeH xKyprizuieni. by
anaHgap IMOJUTOHABI TEric HeMece OHBIH Oip OeJliriHiaeri MmaHeIbIepi KaMTHIbI.
Kymnap Beepii, mapamienbii OOWNBIK HE KOJJJICHEH, TUArOHaNbJl HE Kypamjbl
eHoenepmeH (2.35-cypeT) Ka3blUIbIT aJIbIHAIBI.

Kymnapaer Beep OOWBIHINIA Ka3blll alibil, A0 KOHJBIPFBICHIHBIH KaObUIAAY
OyHkepiHe JAeiiH TackiManmay KkesiHne (2.35, a-cypeT) maHenpAeplll Hrepy
OyHKepJieH albIiC OpHAaJacTKaH ydackenepaeH Oacramanasl. Kymmap >KbIHBIC
yiiMesepiHe KacajaFaH Op>KOJITapMEH TaChIMaIaHabI.

Kypambinga Oipranmait TyHOa, ca3, My3 Oap CyJlaHFaH TOJUTOHAAP KYMJIApbIH
napasuiens eHOenepMeH (TeppacaliblK JKOHE aHFapJIbIK MIAMIbIpaHabl KeHaep, 2.35, 6-
CYpeT) HeMece JHUaroHajblli eHOelepMeH (Tap MIAIIbIpaHabl KeHaep, 2.35, 6-cyper)
Ka3bll anaabl. byn kym tepenairi 0,5-1 M KUHAKTaFrbIl OpXKoJaapra OyiblI03epMeH
TaChUIA/IbI.
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2.35-cyper. llambipanibl KEHOPBIHAAPHIH OYIIbA03EPIICPMEH UTEPYIH 1IIKi
KYHelepiHiH HyCKajlaphbl

OpaH keiiiH CYMBITBUIFAH KBIHBIC MacCachblH Oip HE KOCAaKTacKaH OYJb03epiiepMeH
op>kon OoibIMEH KaObUigay OyHKepiHe »keTki3iaeni. Opixon TaOaHBIHBIH €Hl
OynbJ03€p  KYPEriHIH  Y3BIHJBIFBIMEH JKOHE KaXKETTI  apaKallbIKTHIKTapMEH
aHbIKTanabl. JKMHAKTAFbIII OPXKOJIIBI )KYPT13y €pireH KadaTThl KyHesl Typie Ka3blll
ally HEMECE OpPXKOJIJIbIH >KbIHBICTAPbIH TabaHbIHA JEWIH aJIblH aja KOTICHITHII
OyJIbJI03EpMEH UTEPY apKbLIbI OPBIHIAIA IBI.

Kypamasl xyilenep KosijaHFaHAa KOHPUIYpauusChl 9pTYpJil MOJUTOHHBIH —OYHip
ydackenepi napaienbal eHoenepmMeH (KOMEKII), ajl TOJMTOHHBIH HET13T1 ayIaHbl —
KaObu1iay OyHKepl OarbIThIHA pajHalibl eHOeJIepMEH Ka3bUIbIl anbiHaAbl (2.35, e-
CyperT).

[ITaro KOHIBIPFBICHIHBIH KaObLIIay OYHKEpl MaHBIHAAFbl KyMap MOJUTOH ayaHbl
TOJBIK WIEePUITCHHEH KEWiH Kas3bUIbIN allbiHAIbI, ce0ebi OyHKep MaHBIHIAFbI
IIYHKBIPFA CY KUHATYbl MYMKIH, OJ1 OYJIbJ03€P KYMBICHIH KHBIHIATAIbI.

Kymmapaer  Oynpao3epMeH  TachIMalayJblH opTama KambIKTeIFel  70-120 M
KaObLIanaael. Kymaapapl Ka3ell ajly jkKoHE II1at0 MpoIecTepl e3apa TEXHOJOTUSIIBIK,
0allIaHBICThI, COHJIBIKTaH OYJIbA03EPIIiK JKaOAbIKTap KEIICHIHIH OHIMIUTITT MEH IIal0
KOHJIBIPFBICBIHBIH OHTaWJIbl ©HIMAUIIT Oip-OipiHe colikec 0onybl Kepek. COHBIH
HOTIDKECIHAEC KaOABIKTAp KEIICHIHIH OHIMAUINIIH €cenTey Ke3iHAe KyMJapbl
DKCKaBalMsJIay KUBIHABIFBI MEH TachbIMaJifay KaIIBIKTBIFBIH, COJ CHSKTBI OJIAPIABIH
IabUTybIH, KEIICHHIH €epireH KbIHBICTAPMEH KamMTaMmachl3 €TUTyiH, OJIapAblH
KYpaMbIHJIaFbl My3 O€H IIOWTacTap IIaMachlH XoHE INUIIO3ACP/IH TYHOATaHYBIH
€CKepy KaxeT.

Boc KbIHBICTApAbIH KaublHAbFel H, <3+4 M jkoHe CBHIPTKBI HE iIIKi yiiHIiIepre

TackiMaiay KambIKTeIFel L<100+150 M Oosranaa onap OyiabA03€pMEH Ka3bUIBIIM
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anbiHanpl. bynbnosepnepain kyarsl 200 kBT geifin xoHe olaH na Kem apTKaHAa
oNlap[pl MIAIMIBIPAHABl KEHOPBIHIAAPBIHAA aplly >KYMBICTapbIHIAA KOJIaHy KeMep
omiktiri H,<6+10m, TtaceiManmay kambikTeirbl L <200+250 M, keTepme
OypeIIIbl 27° GosFan1a TUIMI1 O0JIaIbI.

Bynbno3epii TEXHONOTHSJIBIK KEIISHJep KE31HJE HETi3rl 1MKI urepy xyuemepi —
KeJIJIeHeH JkoHe Beepii. KemjieHeH imki urepy >KyHeciHae KBIHBICTapAbl Ka3bIll aly
KOHE TachIMaiiay TMOJUTOH OCiHE MEePHeHIUKYIsIp OaFbpITTa Mapayijiesibai OOMIIBIK
enoenep (Oymnpao3ep kypicimeH, 2.36, a-CypeT) apKbUIbl Ky3ere achIpbliajbl. by
Ke37¢ allbUIaThIH MOJIMTOHHBIH OapiibIK >KardayjapblHIa >KaWIaK IIBIFY KOJIAphI
KacaJaJpl.
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2.36-cypet. boc xbiHbICTapABI (TOPhTApABI) OYIBA03EPIAECPMEH KOJIJICHEH KOHE
BeepIIl 111K UTepy xykeci

boc xbIHBICTap MOIUTOHHBIH Oip HEMece €Kl JKarblH/Ia OpHAJacKaH YIIOYPHIIITHI HE
Tpanenusi miniHal (KeJJeHeH KUMAachlHa) YHIHIUIepre KpiiManaHanasl. byn kesme
MIOJINTOHHBIH OYKIJ ayJaHbIHAAFbI KBIHBICTAP bl KaJIBIHIBIFBI TYPAKTHI Ka3bIK KYKa
KabaTTapMeH Kas3blll ajyFa (Kammail kaswin aiy) Oosaabl. CoOHbIMEH KaTap Oy
KbIHbICTapabl eHl 0,5-0,6 M 6osaThiH KeHTIpeKTepMeH OeinreH Teperairi 0,6-0,7 m
napajuiesib/ii Op>KOJap PETIHAEC OPXKOJABIK EHOEIepMEH Ka3blll ajyFa OoJajbl.
ANBIMEH OPIKOJIIApPAaFbl KBIHBICTAPAB KEHXKap-aJlaHJapMEH, COHAH COH OJIap IbIH
apachlHIaFbl KCHTIpEeKTepai Kasbim anaapl. OpXKOJABIK HYCKa My3 KaTKaH
JKBIHBICTaP/Ibl Ka3bIMl aly/1a TUIM/II.

Beepni i1mki wurepy xyiecinge (2.36, 6-cypeT) TIOJWMIOH YyaKbITIIAa KeJoey
OpPXKOJITAPMEH  alllbUIaflbl, OJAPJBIH  APAKBIIBIKTBIFEI ~ 0OC  KBIHBICTAPIBIH
KaJIBIH/IBIFBIHA JKOHE MOJUTOH €HIHE OalyIaHBICTHI 00JIa kL.

[Tosuron mieriHae *bIHBICTAPABI Ka3blll ally ’KOHE TachIMaliay OyJbI03€pIiH OPKOJI
OaFrbITBIMEH paJUalbll JKYPICl apKbUIbI XKYprizuieni. YHIHIIIEPIiH TabaHbl CEKTOP
minriHAgl 6onazael. Beepii imki urepy xyieci 60C KbIHBICTAPABl KATBIHIABIFE 3-4 M
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’koHe nmoanuroH exi 40-50 m Gosrana TUIMIII.

Beepii imiki urepy xyieci Ke3iH1e yaKbITIIa OP>KOJAap apachbiHIArbl KAIIbIKTHIKTHI,
all KONJCHEH IIMKi Wrepy XKyheci Ke3iHAe — >KalMakK IIbIFy KOJBIHBIH TOJUTOH
HYCKAaChlHA KAaThICTBI OPHAJIACYBIH AYPHIC aHBIKTAy KakeT. JKalImak IIbIFy >KOJIaphl
TIOJIUTOH HYCKACBhIHAH THIC, OHBIH 1IIiH/E HEMECe TeK JKapThllail HYCKACHIHBIH 1ITH]Ie
opHaacansl (2.37-cyper).
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2.37-cypet. bBynbpno3epaiH MbIFy KOIJApbIHBIH OpHAIACY JKOHE YHiHI1 )Kacay
cyibanapbl

BipiHI HYCKaja WIBIFY JKOJBIH KacakTay >KeHUIIEeHal, OipaK apily »KYMbICTaApbIHBIH
KoeJieMl JKOHE JKBIHBICTap/bl TachIMajjay KaIlbIKTBIFBI apTansl (2.37, a-cyper).
[Tonuron xarmaybl >kapThUlall KeHEHTUIreH ke3ne (2.37, 6-cypeT) apiibIMaHbIH
KOochIMIIIa KeJjemi 75%-Fa, ai »oFapbl TackIMaiuay KambIKThIFbl S50%-Fa azasijibl.
Ap1ibiMa KeJieMi KoHE KBIHBICTAP/Ibl OYJIbI03EPMEH TaChIMaJIay KAIIBIKTHIFBI IIBIFY
JKOJTBI TIOJIMTOH HYCKACBHIHBIH 1IIIHE OpHAJIaCKaH1a eH a3 mamazaa oomansl (2.37, 6-
cypeT). bys1 Hycka MIBIFY KOJIBIHBIH Y3BIHIBIFBI L MeH monuron exi B apacbingarbl
katHac [:B<0,3 mamackiHma OonraHma TuiMal Oonaapl. EKIHIN JKOHE YIIIHIII
HYCKajap Ke3iHJe TOJUTOH HYCKAChIHIA KaJABIPhUIFAaH KEHTIPEKTEP OHBIH KUSIOET
OoibIMEH OYJIBI03€p/IH aJNJIbIMEH KOJIJIEHEH, COHAaH COH  OOWJIBIK KypiCiMEH
Ka3bUIbIN alibiHabl. by ke3ne Oynbaozepaiy eHimautiri 10-15%-ra kebetiel.

ThIFBI3 JKOHE KATKAK JKBIHBICTAp JKa3bIK KYKa KabOaTTapMeH xkoHe OuikTiri 1,5-5 m
KeMepJIePMEH Ka3bUIBITT alibiHAABL. JKBIHBICTAPIBI Ka3blll alyFa JalbIHABIK JKa3bIK
KabaTTap/ibl MEXaHMUKAJBIK KOTCBHITY apKbUIbl, ajl eKIHI JKaFjaaiga — kesbey
KabaTTapZbl MEXaHUKAJBIK KOICHITY HeMece KeMepil OHWIKTIFIMEH aThll Komapy
apKpUTBl >Kyprizineni. JKa3plk KabaTTapMeH Kasblll ally >KWl JKaraaia oJiapAblH
KYpaMbIHJa ipi  KecekTepaiH OonybiHAa OaWIaHBICTBI KHBIHFA Tycemi. by
Oynbpao3epiepaiH ICTEH IIBIFybIHA  ajiblll  Keneml. MyHnaid karmaiiapaa
KeMmepiepMeH Kasbim aimy Tthimal. Kemeprep kenbey (malbIHIBIK) >KOHE TLIME
OPKOJITAPIbI MEXaHUKAJBIK KOTICHITY HeMece OYPFBIJIAI aThIll KOMapy >KYMBICTAPBIH
KOJIJIaHY apKbLIbI jKacaliafibl. bynbio3ep mapamiensbl )KYpICIEeH KbIHBICTapIbl OChI
OpXOJIFa KMHAKTAFBIII PETIH/E )KUHANIbBI, OJJaH >KbIHBICTap OYyJib03€pMEH YHIHJIITe
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TaChIMAaJIIAHA/TBI.

[TonmuroH >xarmayblH KEHEHTY JKYMBICTAPhl KE31HET1 YHIHIICATY KYMBICTAphI 9JETTe
OyJIbJI03€p/IIH JKBIHBICTAPABI KUSIOETKE UTEpPyl Ke3iHJe OYphIIbl TYpakThl (14-21°)
kenioey kKabOarrapmeH (2.37, a-cyper) Hemece KalblHABIFBI 0,8-1,2 M Ka3bIK
KabaTtTapmeH >xyprizuteni (2.37, 6, ¢ -cypertep). YHiIHAIHIH OHIKTITT KaOaTTapbIH
KE3CKIIeH ajifa HeMece KeWiH JKYpyIMeH YiFasabl. YHIHIIHI )Ka3blK KabaTTapbIMEH
KQJIBITITAaCTHIPY KE31HJEr KOTePMEHIH oprTamia OWIKTIr Kejidey KabarrapMeH
caJIbIHFaHHAH 2 ece a3, ay Oynbpao3epiepaid eHiMamiri 20-25%-ra apranel. Keiine
TOppTapabIH >KApTHICBIHAH KO KeJIeMi TMapajulelibi eHOeIepMEeH Ka3bUIbII
albIHA/IbI, MYHJA YHIHAI MOJUIOH OCIHE Typa OYpBIIINEH >kacajaabl, al TOPQTHIH
KajgraH OeJIriH alJblH ajia KacajlfaH YHIHIIre IOJUIOH OCiHE TIK OypbIIIeH
KOWMaJIanpl.

Ke0iHe mambipanibl KEeHOPBIHIAPHI €HICTIr YIIKEH )KoHE KYPT KbIpaJIbl ©3€HAEp MEH
KOJIIKTEPAIH aHFapiapblHIa OpHalacajbl, OJIAPABIH YWIHAI  CUBIMBUIBIFBI
HmIeKTeNreH. MyHnal  JKarjaiyiapia  OKbIHBICTapAbl  OyJbJ03epMEeH  YHiHire
TachIMajlay €HICTIKKE Kapail KypT Oypsimmen >kyprizuieni. Kerepmeci kypr
anmaHaapaa yHiugicany OyibAo3epliiH aHFap OarbIThlHA Kapall KypT OypbllIneH
napaiesib/l )KypiCiMeH acaajibl, OyJI Ke3/ie KilllipeK YHIHIIep aHFapFa napajiieib
OpHaJjacapl.

bakpuiay cypakrapsl:

1. DBynpno3epmi  TEXHONOTMSUIBIK — KEIIEHAEPAIH  KOJJAHBULY  KarJalsiapblH
CUIIATTaHBI3.

2.1MMamblpanasl KeHaepAl OyJbI03epiepMEH 1Kl WUrpey >KYWECIHIH HYCKaJlapblH
aTaHpbI3.

3. bynbao3epai TEXHOJNOTHSUIBIK KEIICHIEPAIH OHIMIUIIH  ecenTeyne KaHaau
baxTopiap eckepiyiesi?

4. bynbao3epii TEXHOJOTUSUIBIK KEIICHAEPIH Beepil *KoHE KOJACHEH IIIKI Urepy
KyHenepiHae KaHaan KopCeTKIMTEPl aHbIKTaNabI?

5. Bynbno3epii TEXHOJOTHSUIBIK KEIIEHAEpPAl KOJJAHFaHJA THIFBI3 JKOHE KaTKAK
YKBIHBICTAP/IbI KA3BII aly Kayiai >kypriziiaeni?

2.8. Kypamasbl ckpenepJii-0yJ/ib/103epJii TEXHOJIOTHSIIBIK KelleH1ep

KypaMmzibl TEXHOJIOTHSIIBIK — KEIICHIEpIl opOip Hemece KaOABIKTapAbIH HETI3T1
OYBIHBIHBIH JKYMBICBIH 1CTE€yIHE KOJIAMJIbl JKaFjaijiap jkacay YIIIH KOJAaHabl.
MyHpaarel OipiHIII MakcaT Tay-KeH Ka3bIHIBICBIH OylbJ03€pMEH TachiMalay
KAIIBIKTBIFBIH KBICKAPTY.

Ckpenepni-0y16003epii  MexHOI02UAIbIK KeuleHOep TIANIbIPAHIbl KEHOPBIHAAPbIH
JKOHE KYPBUIBIC Tay JKBIHBICTAPBIHBIH KEHOPBIHIAPHIH Wrepy Ke3iHIe apIry
JKYMBICTAPBIH/Ia KOJJAHBUIAABL. byl Ke3je  ckpemepiiep SKbIHBICTapIbl MIEHTIK
KeHxkapiapMmeH (2.38, a-cypeT) Hemece KeHkap aiaHaapMeH (KeJIeHeH eHOeIepMeH,
2.38, 6-cypeT) Kasblll ajaabl KOHE OJapAbl YHWIHAIrE YyakbITIIAa OpPKOJIJAapMeH
TachIMaNIaiIbl. Bynbao3epiep yhiHaicany sKYMbICTapbIH/A KOJIaHbLIA/IbI.
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ConbiMeH Kartap, Oynbrosepiep TopdTapabl Kasbll aldyda, ajl JOHFaIaKThl
CKpenepiiep — >KbIHBICTap/ibl TachIMallay >KOHE YHIHJICANy YIIIH KOJJAHBLIAIbI.
Bynbao3epiiep KbIHBICTAP/IbI )KHHAKTAYIIBI OPXKOJIIapFa JKEeTKi3€/l1, OH/Ia CKperepep
KBIHBICTAP/IbI KUHANIBI.

Kypamasl ckpenepii-Oyiaba03epiii TEXHOJOTHUSUIBIK KEIICHAEP KOIl >KbUIIBIK MY3
KAaTKaH KYpFaK »OHE a3/am CyJbl KeH KaOaThIHBIH aTy TepeHIiri 4-8 M koHe
kopiapsl maMainsl (500-1000 meig M®) GonFaHaa KeHiHEH KOJIAHBIC TalKaH, dcipece
OCBhl MaHJa >KaOJbIKTapabl KalTa KOJJaHa allaThlH OyJ1 KEIIeH >KaKblH ayaaHaap
OOJFaH/1a YTHIM/IBI.

bynvoosepni-sxckasamopnvt mexnono2usneblx KeutenoepOi TIAIIBIPAHIBI KEHACPIl
urepy Ke3iHze apIry >KYMBICTapbIH KYPri3ye KOJAaHy THIMIL:

mourod eHi 40-60 m-re aeiiiH, 00C JKBIHBIC KaIbIHILIFEl 4-6 M-Te AeiiH OoJIFaH/a,
MYH/a JKBIHBICTAPABI Ka3blll Ay >KOHE IOJIMTOH >KaFjayblHA IEHIH TachIMaliiay
Oymnba03epiepMeH, all YiliHaically— dKCKaBaTopiiapMeH xyprizineni (2.39, a xxoHe 6-
cyperrep);

nosmron eHi 40-60 m-re nAeliH, ax 00C KBIHBIC KaJIBIHIABIFBI 4-6 M-re AehiH
OonFaH/ia, KBIHBICTAP/IbI KA3BIN ATy JKOHE IMOJIMTOH KaFJayblHa JCHIH TachiMasaay
Oynbao3epiiepMeH, ail YHiHAIcCATy— JKCKaBaTOpJapMeH KoHEe Oylbao3epiiepMeH
xyprizinent (2.39, e-cyper);

KEeH TMOJUTOHJap/ia KbICKbl ME3TUIJIe KATKaH KBIHBICTAP/bl Ka3blll ally Ke3iHJe,
DKCKABaTOp aJJbIH ajla aThIll KOMAapbLIFaH J>KBIHBICTAPIBI YaKbITIIA YHIHIUIEPTE
(MOJIMTOH HYCKACBhIHAAFbl) ayJaphill Terelll, COHaH COH ojap Oylbao3epiepMeH
yHiHIiHIH (2.39, 2-CypeT) COHFBI KaJlblHA OPHAJIACTHIPHLIAIBI.

byn kemeHme OynbpIo3epMeH TachIMaIIay KAIIBIKTBIFBI KbICKA OOJambl, ai
AKCKaBATOPJIAp HETI31HEH KOMCHITAIFaH KBIHBICTAPbI KaiiTa ayaapbin teredi. OcbiFan
OaliJTaHBICTBl MAIIMHAHBIH KOFapbl OHIMIUIKTI YMBIC ICTE€YIHE >KAKChl >KaFdaid
JKacajiaabl. EpireH  KbIHBICTApPABIH TIMOJUTOHBIHAQ KYPTi3UINC€H JKHHAKTAYIIbI
OPKOJIIaFbl KBIHBICTAP/IbI AKCKABAIMSIIAY Ke31HIE OyJbI03ep/iH KOTEpMEre IIbIFY
YKYMBICTapbI JKYPTI3UIMENI1 KOHE KbIHBICTAP/IBIH OPIKOJIa KUHAKTATY CalijapblHaH
IKCKaBaTOp €HOECIHIH CaHbl KbIcKapassl (2.39, 6-cyper). DKCKaBalusIayIbIH SKIHIII
CyJI0aChIH KOJIJIaHFaH Ke3/e OyibI03epIiiK YHiHIIHIH ToMeHT1 6eiri 10-15° OyphITe
Kes0ey KabaTTapMeH KalbIlTacalbl, ajl >KOFapFbl OeJiri — Xa3blK KabaTTapMmeH
xacamazpl (2.39, 6-cyper).

bynbno3epinepMeH caiblHFaH YHIHAI KeJieMi Ka3bIll allbIHATBIH 0O0C  KBIHBIC
KAaOaThIHBIH KaJIBIHABIFBIMEH, €HOE €HIMEH (PKCKaBaTOPMEH Kasblll aly Ke3lHE)
HEMeCce OHBIH Y3BIHIBIFbIMEH (OYyJabJ03€pMEH Ka3blll ally Ke3iH7AE) JKOHE
KOJITAHBLIATBIH JparjaifHHIH )KYMBIC ITApaMeTPIICPIMEH aHBIKTAJIaIbI.

Kazrpl Me3riie 00C KbIHBICTAPBIHBIH KaJIbIHABIFEI 610 M JkoHE ofaH J1a Kell
MIaNIBIPaHIbl KeHIEPAl Urepy Ke3iHae OyJba03epiii-dKCKaBaTOPIIbI-aBTOMOOMIBII
KEIIeHep/1l KOJJaHFaH TUiML. Bybao3epiiep KbIHBICTap bl KA3bIll aJIbI, MOJUTOH
JKaraayblHa HE OHBIH opTachlHA JKUHANIBI. Yiimeneri JKBIHBICTAP
aBTOO3ITYCIpTilITEPre THENEII.
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2.38-cypet. Cxpenep:ni-Oynbao3epii 2.39-cypet. bBynbpmo3epi-askckaBaTOPIIbI
TEXHOJIOTHSUIBIK KeIIEHAESPAIH TEXHOJOTHSUIBIK KeIICHACPAIH
cyibanapsl cyJsidanapbl

JKpiHBICTApABl  KWMHAY — Ke3iHjeri  OynbpAo3epAiH  MOJUTOHAAFBl  ©OHIMIUIITI
JKBIHBICTAP/IbI TTOJUTOH YKaFIayblHa )KMHANTBIH CyJi0ara KaparaHja 2-4 ecere apTajibl
JKOHE HKCKaBaTopjiap MEH aBTOO3ITYCIPTIIITEPIH Ka3Fbl ME3TUIIEe  KOFAPHI
OHIMIUTIKTI KYMBIC ICTEyiHE KaFaail jkacanajpl. KpICKbI Me3rinue MyHaai
KCHOPBIHJIAPBIHJIA aplTy KYMBICTAPhI JKBIHBICTAP/IbI aJ/IBIH ajla aThIl KOmapy JKOHE
oJlap/bl TIKEJEeW IKCKaBaTOPMEH aBTOO3ITYCIprilITepre THUEy apKbUIbl >KYpPri3iienl.
JKa3rpl Me3Tiie KyH paauarisChbIHBIH KbUTYBIH TaiTalaHbIN apiry KYMBICTApPbIH
KapKBIHJATy OJIApABIH KOJIEMIH a3alTyFa KoHE KBICKbI ME3TUIAC IIBIFBIHIAPIBI
KbICKapTyFa MYMKIHJIIK Oepei.

bynvoosepni-xousetiepni-yuindinik ~ mexnono2usnvly — KeuwteHoep — 00C  KbIHBIC
KaOaThIHBIH KAJIBIHABIFRI 5-7 M-JCH acTaM >KoHE MY3, ca3, Jiald, IoWTacTap MeJIiepi
maManbl KaKChl KYPFAaThbUIFAH JKoHE as3Jan KaHa CyJaHFaH IIamibIpaHIbl
KEHOPBIHJIAPBIH/IA apIly >KYMBICTapbIHAA THIMII KoJaanbiaasl. KaOwsuigay OyHkepi
KazaHmyHkeipaa (2.40, a-cyper) Hemece KaTKaH JKbIHbICTApFa JACHIH Ta3apThUIFaH
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amanna (2.40, o6-cyper) opHathuianbl. bipiHmi cynba ke3iHIe KejOoey KOHBeEHep
Op>KOJI/Ia, ajl eKiHII cyj10a Ke3iHje — kep OeTiHae opHanacaabl. boc KBIHBICTAPIBIH
KaIbIHABIFEL 10-11 M Gonranaa keadey KOHBEHWEp/IIH Y3bIHJIBIFBI OIpIiHIII XKaFaaiiaa
120 M >xoHe ofaH Jla Y3bIH, all CKIHI JKaFgaiga 55 M-JeH acmaiabl. YHiHgicamy
Y3bIHJBIFBl KAJIFAHATBIH 3BEHOJIAD CAHBIMEH AaHBIKTAJIATHIH OYpbUIMANIbl 3BEHOJIBIK
KOHBEHEpPMEH (CTaKKep) Kypriziiei.

JKbiHbIcTapapl  KaObuLIay OYHKEpIHE eKi-yII OysibJo3ep Beep OOMBbIHINA YKUHAMIBIL.
Exiami cynbama Oympmosepain 12° ketepmere Kypyi apKbuibl OyHKEpAl TiKelen
tueyre Oomnampl. bBynpao3epiepMeH  KBIHBICTAPABl TaCHIMAINAYABIH  OpTallia
KabIKThIFbl  70-80 M-7eH acmaiiibl, OyJl O KbIHBICTap[bl IOJUIOH KarJayblHa
JKWHAyFa KaparaHga Oyibpjo3epiiep caHblH 1,5-2 ecere KbICKapTyFa HeMece
KYMJApAbIH AallbUIFaH KOPJIAphIH JalbIHAAQy VYaKbITBIH KBICKAPTYFa MYMKIHIIK
oepeni.

—_————— e ——— ——
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2.40-cypet. bynbnozepi-koHBeWepIi-yHIHALT apIIbIMaJIbIK TEXHOIOTHUSITBIK

KEILIEHHIH cys0anapsbl:
1 — yiingicanreinn; 2 — kesadey KoHBelep; 3 — KaObu1iay OyHkepi; 4 — Oyaba03ep

ApHIBIMAIBIK OYJTBI03EPIIIK KOHE OYIIbI03€piIi-IKCKaBATOPIBI-KOIIKTIK KEIICHIeP/l
Oacka (Heri3ri) aOJbIKTap KEIIEHIMEH KaTap KOJJaHy Ka3ipri yakbITTa KeNTereH
KapbepJiepZie KeHIHeH TapayifaH. bys Oy3pUiraH Kepiepl Tay-Ke€H TEXHHUKAJBIK
KQJIMbIHA KENTIPY >KYMBICTapbIHBIH Oip 0esri - KyHapjbl JKOHE IOTEHIIMAJIIbI
KYHAapPJIbI )KbIHBICTAPIbI 06JIEK KA3bIIl ally KaXKETTITIMEH OailIaHbICTHI.

Epiren nemece «iamabl» KaTKaH IIalIbIpaHIbl KEHAEP/Il SKCKAaBATOPMEH Ka3bIIl ally
Ke31HJe TOpPQPThl aBTOO3ITYCIPTIIITEPre THUEH OTBIPHIIT MOJUTOHHBIH KaFJayJIbIK
y4acKeJIepiH AparjlalHIapMeH WrepreH TuiMmai. MyHaa 00c KbIHBICTAp YHIHAITE
KOoWManaHaabl, ajl KaJdblHABIFBI 1-1,5 M JkoFaprbel KabaT IIOJMTOHHBIH OYKiI
ayJlaHbIHAAFbl  KBIHBICTAD (HEMece >KapThuTail) OyJbA03epJepPMEH >KUHAAIBI.
MyHmaif TeXHOJIOTUSIIBIK KemeH 11 eHi 80 M-1eH keM emec, Top(d KaabHIBIFEl 5-6 M
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00naTbIH KEHOPBIHAAPBIH/A, MOMUTOH eHl 60 M-JeH actaM eTe KaJblH TOp(Tapabl
urepyJie KoJiJIaHaabl.

bakpinay cypakrapsi:

1.Kypamabl ckpenepii-Oynbao3epiii  TEXHONOTHSUIBIK — KEIMIEHACPAIH KOJIaHBLITY
YKaFTaiyiapbl MCH OJIAPIBIH EpPEKIIETIKTEPI.

2.Cxpenepi-0ynpa03epial TEXHOJIOTUSUIBIK KeIIeHAePiH cy10aaapbliH CUMTaTTaHbI3.
3.Bynbio3epii-sKcKaBaTOPIIbI TEXHOJIOTUSIIBIK KEIICHAEPAIH apTHIKIIBUIBIKTaphl MEH
KEMIIIUTIKTEPI.

4.Bbynb103epai-2KCKaBaTOPIIBI-aBTOMOOMITB/II  TEXHOJIOTHSUIBIK, ~ KEIICHACPIIH MOHI
Heze

5.bynbno3epni-koHBeHepsll TEXHOJOTHSUIBIK ~KEIICHIEpAl KaHAal >karmaitmapra
THIM1 KOJTaHyFa 00Jraip1?

2.9. DKCcKaBaTOPJIbI-KOHBeEpeIi TEXHOJIOTUJIBIK KelleH1ep
2.9.1.9KkcKkaBaTOPJIbI-KOHBEHPEIi TEXHOJIOTHSUIBIK KelleHAePIiH CHIIaTTaMaIapbl

DKCKaBaTOPJIbI-KOHBEUPEIl TEXHOJIOTHSIJIBIK KEIICHAEP €Ki KOMIIOHEHTTI OOJIbII
TaObUTael. MYHIA Tay-KE€H Ka3bIHIBICHIH Ka3bIl ally jKOHE THEy Oip MaIllMHaMeH —
pPOTOPJIBI KOHE IIBIHKBIPIIBI DKCKaBaTOPJapMEH, ajl OHBl TackIManmay Oacka
MIIIMHAMEH — KOHBEHepMeH IcKe achipblianbl. Omap KajdbIHABIFBI OPTYPHl Ka3bIK
JKOHE KaWIakK >KaTKaH ClUIeMIEpal TyTac Hrepy >KyhelepiMeH Kasblll ajlFaH Ke3ze
KOJIaHbUTaabl. bysl KemeHaep KaJlblH OOC KBIHBICTApJbIH OeTKi KaOaThIH Ka3bIIl
anyna, 00C *KbIHBICTAP/IbI KEH aJbIHFaH KEHICTIKKE TIKEJIeH He KalTa ayJaphil TOTryre
MYMKIHIITIK O0JIMaFaH araaiaa KOJI1aHbLIaIbl.

byn TeXHOMOTHANBIK KelleH 1 KOoJdAaHFaHAa Tay-KeH Ka3bIHABICHI KEMEP/IIH KYMBIC
mebi  OoiibiIMeH TacbhiMaigaHanbl. JKbIHBICTApABI  KYMBIC 1ieOl  OoibIMEH
KOHBEMEpMEH TachIMallIay Kapbep/lH >KYMbIC ailMarblHbIH OWIKTITIH KOHE Ka3bll
aJIBIHATBIH 0OC JKBIHBIC KaOATHIHBIH KAJBIHABIFBIH IIeKTeMel 1. COHIBIKTaH, UTePY
KYHeNepiHIH MapaMeTpiiepl, COHbIH I1MIHAE Naijanbl Ka30aHbIH AallblUIFaH
KOpJapblHBIH ~ KOJEeMI  KOJIKCI3  TeXHOJIOTHSJIBIK  KEIIeHJAepre  KaparaHjia
KOJIJTAaHBUTATHIH >Ka0 IbIKTHIH ©JIIIEMICPIMEH a3 Jopexeie OalIaHbICThI 00Ia/bl.
KyaTTel kapwepiiepae >KyYMcak >KoHE opTallia TBIFBI3AbLI JKBIHBICTAPABI Ka3bIll aily
KE31H/I€ KBIHBICTAP/Ibl KOHBEHEPIEPMEH TaChIMaiay KAIIBIKTBIFBI 0-8 KM-Te JKeTe/l.
Mynnaii xarmainapaa KOHBEHEpIiK KeJK TachIMajaHAThIH >KbIHBICTHIH | M3-He
KETETiH IIBIFBIHAAPHI OOWBIHIIIA TEMIPKOJI KOJIITIMEH OoceKenece amaibl.

boc KbIHBICTAp/BI 1K1 YHIHITE TackIMalay, apily JKOHE YHIHAUIEY >KYMBICTAPhI
menTepiniy Oipei KbUITaMIBIKIICH KbUDKYBI KE31H/Ie CO3BUIFaH Kaphep ajlaHbIHBIH
Oip aprry kKemepiMeH Ka3bIll ally Ke31HAeT1 KOHBEHEP/I1H CO3bIIBIMBI KOHE KaiTa THEY
caHbI H a3 mamaja 6onazasl (2.41, a-cyper).
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2.41-cypet. boc XbIHBICTapIbI KOHBEWEPMEH TachIMANAy CYJI0anapsl

PoTopabl AKCKaBaTOp KBIHBICTAPABI TiKEIEeH HEMECe THETINI apKbUIbl KEHXKAPIIBIK
koHBeiepre 2 tueiai. COHFBI KaFaaiiia KeHXKapiblK KOHBeHepep i (MaHenb eHi)
KBUDKY KaJlaMbl apTajbl )KOHE TYMBIKTAp/bl Ka3blll aly, >KaHa apiry eHOeciHe Kipy
YKaFIaiapbl JKeHUIACHAl. Opl Kapail ®KbIHBICTAp Kaphep AYMIHJIE KOCKBIII Oepmaaa
OpHajJacKaH OTKI3Till KOHBeiepre 3 Tycexdl, ofaH TiKeJIeH Hemece KeMep apalibIK
THUETIII apKbLIbl YHIHAUNK KOHBeWepre 4 >KOHE KOHCOJBII YHIHTICAIFBINIKA 5
KiOepiiel.

¥YKcac xkarnaisiapa ChIpTKbl YHiHIicany ke3iHae (2.41, 6-cyper) KbIHBICTap apajibiK
KOHBeMep/ieH 3 KeMep apaiblK THUETII 6 apKbUIbI )Kep OCTiHAEe OpHAJIaCKaH KOCKBIII
KOHBelepre 7 »xi0epiieai, ogaH YHIHIAUTIK KOHBelep OoMbIHIIA 4 YHIHIICATFBIIIKA 5
TacbIManaHaapl. Kemep apanblK THETIIITEP PETIHAE KOHCOJb/1 YHIHICATIFBILITAD
HEMece €Kl TIPEKTI KOHBEUEepIIIK Kemipiep KOlAaHbLIabl.

Kenripinren 2.41, a-cyperTeri KemeHAl KOJAaHFaHIa KEHXAPJbIK *KoHE YHIHIUIIK
KOHBeMepiep OipyakbITTa KbUDKUABL, all 2.41, 6-cyperTeri KeleH e xep OeTiHeri
KOCKBIII KOHBeiepyiep ne >KbUDkuabl. CoupabikTaH, 2.41, 6-cyperTeri KemeHl
KOJJIaHFaHJa KOHBEWEpJep/ll JKUHAKTayFa KETeTIH IIBIFBIHIAD OTe KypIedi.
KouBeiiepnep/i kMHaKTayFa KETETIH HETI3T1 IIBIFBIHAAPIBIH a3al0bIHAH AJIBIHATHIH
YHEMIUTIKKE KapaMacTaH KOMEKII J>KYMBICTap KeyieMi ThiM kebOeiiemni. Omapisi
KOCBIMIIIA JKBUDKBITYIBIH AKCILTyaTalMsUTBIK IIBIFBIHIAAPHl KoOeheal kKoHe KyaTThl
KaOIBIKTHIH TOKTAI TYPYHIIN KAJTy CaJJapbIHAH OHBIH OHIMILIITT a3asiIbl.

CrIpTKBI YHIHIICATY KE31HJE aplly >KOHE YHIHIIIEY >KYMBICTaphl MIECOIHIH KBUTKY
KBUTTAMIBIKTAPbI, OJAPJBIH JaMy OaFrbITTapbl OpTYpJi OOJFaHIa, COHBIMEH KaTap
xKep OeTiHer1 KOCKBII KOHBeWepsep Y3bIHABIFEI OipiiamMa OoJiFaH Ke3/e KOJIap/Ibl
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aybICTBIPY CaHBIH a3aliTy YIIH OJapAslH OpHbIHA KemeHre (2.41, 6 -cyper)
TOpU30HTAIh MAruCTpaliblil KOHBeWep 5, YHIHII AyMiHIE TOMEHT1 YHIHAUIIK Kemep
TOOCCIH/IE OpHANACTBIPBUIATBIH OTKI3TIII KOHBeWep 3", 'kKoHE KapbepHiH JTYMIIK
HYCKAaChIH/Ia OpHAJIACTHIPBUIATHIH OTKI3TIII KOHBeep 3' Kochuiaasl. Kapeepae xoHe
YHIHJIJIEe KEMep apalIblK THETIIITep OpHBbIHA KOJIOey MarucTpaibil KoHBehepiaepai 9
KOJIJaHFaH TUIM/II.

Kenmi kayblll JKaTKaH >KYMCAaK OKbIHBICTAPJABIH KajblH KaOaThlH OipHele
KeMepJiepMeH Kasblll alny Ke3iHae Kemienre (2.41, e -cyper) KUHAKTarblll Keioey
Maructpanb/i kouseiep 10, o1aH KbIHBIC KENIM TYCETIH TOPU30HTAIb MarucTpaib/i
KOHBENEP 8 KOChUIAIBI.

[miki yiingicamy ke3inae OipAei *KbIHBICTApAbIH KYKaFbIHIAPBIH TONTACTHIPY (TYCIpy
OpHBI OOWBIHINIA) VIIIH >Kaumbl OTK3Tim (2.42, a >XOHE O-CypeTrTep) Hemece
KeHXKapJiblK (2.42, 6 -CypeT) KOHBeHepiep 1l OpHATA/IbI.

KepicTapapl OpTYpAl Tycipy O€keTTepiHe TachiMajjay Ke3iHJe SJIEMEHTapJIbI
JKYKarbIHJIAPbIH CaKTay KepeK >KoHe OipHelle KEHXKapJbIK, OTKI3TilI, YHIHILIIK
KoHBerepep 0omybl kepek. Con cebenTeH KeHKapJIbIK KOHBeHepiiep Ti30eTr1HIH CaHbI
KbI3MET KOPCETUICTIH >XYMBIC JICHTeH)KUEKTEPIHEH a3 He Kol HeMece COFaH TeH
00Jybl MYMKIH.

CoHbIMeH, ka0IpIKTap KEIICHIHE KeJecl 3aTTap Kipyl MyMKiH: KEHXKapJIbIK, OTKI3T1IIL,
YHIHIUTIK, MarucTpaibldi, KeJioey >oHe jKa3blK KOHBeHWepiep, KEHXKApJbIK >KOHE
Kemep apanblKk THerimTep. KonBedep Ti30€riH IKbUDKBITY TYPHOJIO3€pPMEH

KYprizuienl.
KenxapiblK KOHBeiepiiep ©3IrHEH JKYprill THErim OyHKEpJIEpMEH, ai
a ] 6

| L1 L LAY LAY L LA L LA LA . L L0 L LA LS L LA LA L

a Lo Ta T T aTaTaTsT,Ty

s Lo Ta T T aTaTaTaTs]

a% a%

2.42-cypet. KonBeliepik KoK Ke31H/1€ )KYKaFbIHIapbIH TONTACTHIPY CYJIOAIaphI:
1 — poTopiiel SKCKaBaTOP; 2 )KOHE 3 — COMKECIHIIE, KCHKaPJIBIK KOHE KeMep apaliblK THerimTep; 4
KOHE S — coliKeciHIe, KeHXKapJIbIK ’KOHE OTKI3TIII KOHBeiepep

YHIHIUTIK - ©3/ITHEH KYPrill TYCIPrii apOamblKTapMeH *Ka0abIKTanaapl. OTKI3ri
KOHBEHEpIepIiH >KeKe KOHCTPYKIUSIAPhl TENEeCKOMUSUIBIK Oomanbl, Oy TOKTaIl
TYPYAbIH aIJblH ajyFa »>KoHE Iprejec KOHBEWEpJEepiH ToyesCi3 >KYMBICHIH
KaMTamachl3 €Tyre MYMKIHJIK Oepei.

JKykarbiHIAphIH, SIFHU JEHTCMKUEKTEP/l TOMTACTHIPY Oip KEHXKApJBIK, ©TKI3TiIl
KOHE YHIHAUNK KoHBerepnepal (2.43-cypeT) Hemece €Ki KEHXKapiblK >KoHe Oip
oTKIi3rim, YHiHautk (2.42, 6-cypeT) KOoHBelepiep/l KojdgaHyFa MYMKIHAIK Oepeni.
OKckaBanusIayAblH Oy cysibanapbiHia KeHXapibIK KOHE OTKI3T1II KOHBEWepIepaiH
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KYpJeJi IIBIFBIHAAPEI Ja KOHE AKCIUTyaTalVsUIBIK IIBIFBIHAAD /1a, COHBIH INIHJE
OJIap/bl KBUDKBITY IIBIFBIHAAPHI a3asi/Ibl, JCHICIKUEKTEeP CaHbl KBICKAPaJbl >KOHE
1Kl yHiHIUIepaiH keMep OWiKTIri apraabl. byn cynbanapaplH KEMIIUTIKTEPl KeMep
apayIbIK THETIIITEP 11H OOYHI.

buik apiibiMa kemepiiepiH Ka3bIll aly/Ibl KapacThIpaThIH IKCKaBalMsIIay Cyyi0anaphl aa
Koinmanbuianel. Kemep apa kemepiepre OesiHemi, onap Olp Y3MIKCI3 >KaOAbIKTap
KEIICHIMEH Ka3bUIbIN alblHAIBL. Bysl Ke3ze poTopibl SKCKaBaTOPIApPABIH CHI3BIKTHIK
napamMeTpiiepi, ONapIbIH CaJMarbl JKOHE Oarachl azasapl. MyHIal TEXHOJIOTHSIIBIK
KCIICH/II KOJMaHFaH/Ja KEHXXKapJblK KOHBEHEp TOMEHI1 apakeMep[iH TeOeciHe
opHanacajsl (2.43-cyper).
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2.43-cypeT. DKCKaBaTOPIbI-KOHBEHEPIIl KEIIeHIePAET] IKCKaBalusiay CyJi0anaph:
a — KeMep/il pOTOpJbl IKCKABATOPMEH €K1 apakeMepre 0eJIin Ka3bll aly; 6 — XKaJIlbl KEHKapJIbIK
KOHBelep Ke3iH/1e apakeMepIiep/i JKeKe IKCKaBaTOpIapMeH Kasblll ally; 6 — ’KYKaFbIHAapbIH
TOIITACTBIPMaii JKeKe KeMepJIepMeH Kasblll ally; ¢ —KeMep e KeHKapIIbIK KOHBeHepiep OpHaIacTKaH
’KOHE €K1 DKCKaBaTOPMEH Ka3blll aly; 1 — poTopIibl SKCKaBaTopiap; 2 —KeHkKapIiblK KOHBelepep; 3
— KeMep apaliblK THeTimTep; 4 — oTKI3rill KOHBeHep

Kymbic  1m1e6iHIH OapibIK HEMece HeTi3ri OemiriHAeri TOMEHI1 apakemep eHOeciH
Ka3blll aJFaHHAH KEWIH POTOPJIBI HKCKABATOp EHICTITT 5°-Ka JKETeTIH Cbe3J
(coiikeciHIe Kapbep AYMIHIEC HEMECe TOMEHT1 apakemep MIeOIHIH KaiaFaH OeiriHie)
yKacarl, apakeMep/IiH KOFapFbl aJlaHbIHA MIBIFAJIbI; KAWTATHUETII TOMEHT1 apaKkeMep/IiH
TOMEHT1 ajlaHblHaa opHayacaasl. COHAH COH DKCKAaBaTOp JKOFApFbl apaKkeMep/liH
eHOECIH Ka3bIl ajiajibl, 00C XKYpCIileH OHbIH OachlHA KaillTa opaiajbl, Chel apKbLIbI
TOMEHTI1 apaKeMep/I1H )KYMBIC aJlaHbIHA TYCEl )KOHE Che3/l1 Ka3bll ajajbl. Opl Kapail
HKCKABaTOp TOMEHI1 apakeMmep/ie KaHa eHOere Kipy >KepiHe Kelil »aHa Ka3bll ainy
TEXHOJIOTUSIIBIK [IAKJIIH OacTai/Ibl.

YxkpHUUnpoeKT ychlHFaH TEXHOJOTHSUIBIK KEIICH IE aplly doHE OHJIpYy MaHeIbaepi
Y3IIKCI3 KO3FalBICTHl KaOJBIKIICH KOJACHEH eHOeIepMEH Ka3bUIBI albIHAJBI, 00C
KBIHBICTAp KOHBEHEpJIepMEH 1MIKI YHIHAUIepre KeJJAeHEH TachiMaiaaHansl (2.44-
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cyper). KasbuiatelH maHenpaeri 00C  OKBIHBICTAD — KEHXKAPJBIK,  YHIHIUTIK
KOHBEHEPJICPMEH KOHE KEMEP apaiblK KaWTaTHETIMTEPMEH aJlIbIHFbI TTAaHENIb/IIH KeH
aJIbIHFaH KEHICTITHE TaCcbIMaJIaHa Ibl.
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2.44-cypert. JKpIHBICTApABI 1K1 YHIHIIIEPTE KOJJICHEH TaChIMAIANThIH
naHeIbaepl KoJAeHeH eHOeepMeH Ka3bIll ajlaThiH 9KCKaBaTOPJIBI-KOHBEHEpIIi

TEXHOJIOTHSJIBIK KEIICHHIH CYJI0aChI.
1 — poTopiibl HKCKaBaTOP; 2 JKoHE 3 — COMKECIHIIIE KEHXKapIIbIK JKoHE YHIHALIIK KOHBeWepiep; 4 —
KaiiTa THETITeP; 5 — KOHCOB1 YHIHAICATFBINT; 6 — qpariaiiH; 7 —TeMipKoJT

By kemieH xyMcak HEMECE THIFbI3 CAIBICTHIPMAIIBI OIPTEKTI KOMIpP JKOHE KEeHIEpIeH
KYPBUIFAaH CO3BUIFAH JKOHE KAJIBIHIBIFBI TYPAKTHI KabAT TOPI3/l ClaeMaAep/l Urepymie
THIMJI1 KOJITAHBLIAIbL.

[Taitnaner ka30a yHIHIUIIK, )KapThUlail OyHKepJl HeMece OyHKep THMTI KohWMalapra
tackin Tycipuieni. [lalipansl ka30aHbl TEMIPXKOJ KOJITIHE THUEyAE€ MYMKIHIILIIK
0oJ1aIbI.

DKCKaBaTOPJIbI-KOHBEHUEPJI TEXHOJIOTHUSIIBIK KEIIeHIep KOHBIP KOMIp KapbepiiepiH/e,
COHBIMEH KaTap (JIIOCTI aKkTac KapbepJiepiHIe KOJIaHbLIaIbl. bipiHim jkarmaiina
KBUDKBIMAJIBI  €JICYII arperaTrap, ajl eKiHII JKaFjaaia — e3IrHeH KYPETIH eNeyilll
YKOHE YCaKTaFrbllll arperartap KoJJaHbUIa Ibl.

2.9.2. DkckaBaTOpPJIbI-KOHBeEEPJIi TEXHOJIOTHSIIBIK KellleHAepAiH nmapamMeTrpJiepi
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DKCKaBaTOPJIbI-KOHBEHEPII TEXHOJOTUSIIBIK KEIICHAEepre KEH JKYMBICTapbl 11e01HIH
napamienpal  (OOMIBIK, CHUpEK JKaFjaijia KeJIJICHEH Oip)karjaaysbl 1IIKI WUrepy
JKyHhesnepi) JKbUTybl ToH. bysl KoHBelep TI30EKTEpIH JKBUIKBITY >KYMBICTApbIH
KEHIICTE Il )KOHE DKCKaBATOP OHIMIUIITIH apTTHIPAIBI.
PoTopabl SKcKkaBaTOpMEH Ka3bUIBINT albIHATHIH €HOE €Hi A pOTOp JOHFajIaFbIHBIH
KEeH)KapFa JKaKbIHAAYBIHBIH JKETKUIIKTI Ka3blK OypbImbl 0. eckepe OTHIPHIIN,
DKCKaBaTOp JKEOCCIHIH KeMep KHUSOCTIHE »XOHE KEH ajblHFaH KEHICTIKKE Kapaiu
OypbUTy OYPBIITAPBIHBIH (15 KOHE (o KETKUIIKTI IamMallapblHa OaiJIaHBICTHI
AHBIKTAJIA]TbI.
PoTopbl sKCKaBaTopiiap MEH KOHBeHepiiep i magananrad Ke3/1eri KeMEpIiH KYMbIC
aJlaHBIHBIH €HI1 B, Keneci aieMeHTTepIeH Typabl (2.45-cyper):
Oepiiren | kemepinaeri eHOe eHi Aj;
KEHXKapJIbIK KOHBEHEpJIH KYPri3ylll CTaHIMACBIHBIH €H1 (rabaputi) B,. (KyaTsl
Q,=5000 m%/carat xouBeiiepaep yuin B,.=12,6 M xoHe Kyatsl Q,=1500 m®/carar
ke3innae B,.~=7,1 m);
KOCaJIKbl OeJiiekTep MeH 0acka Ja MaTepualiiap/ibl JKETKI3yre apHajFaH aBTOXOJI
eHl 1, (T~4m);
TeMeHT1 1+1 keMepiHaeri pe3epBTi eHOe eHi Aj+1;
I xoHe I+1 KemepIiepiHIeri OMBIPBUTYBI MYMKIH TIpu3Ma eHi Zj, xoHe Zi+ (Zi~0,3Hy;);
KOHBelep Ti30eri MeH ONbIPhUTYbl MYMKIH TPU3MaHbIH apaKallbIKThIFbl C1, aBTOXKOJ
apachIHIAFbl apaKambIKTEIK Cy, aBTOXKOJI MEH ONBIPBUTYBI MYMKIH TpHU3Ma
apacbeiHarbl apakalbIKThIK C3. C1=Co=C3=1m.
CoHbIMEH,

B,,i=A+Z+3C+B, +T,+Z 1 +A, . (2.54)

Pe3epBTi KONMABIK OOJybl 1prejiiec KeMmepiiepJeri »KYMbICTap apachlHAa KaTaH
TOYENIUTIKTI OOJAbIpMayFa MYMKIHAIK Oepesi; OHBICHI3 JKOFapFbl KeMepaeri
KOHBeMepep/ii )KbUDKBITIIAM TOMEHT1 KeMep/ie kaHa eHOeH1 6acTay MyMKIH eMec.
Erep xaxerrti xopnap Oip eHOene opHamacca, pOTOPJbl IKCKABATOPIBIH >KYMBIC
1eO1HIH CO3BUIBIMBI Y3bIH OOJFaH/a, KBICKBI KOPJIAapAbIH KOCHIMIIIA JKOJIaKTaphl MEH
pe3epBTi eHOenep KapacThIpbUIMaybl MYMKIH.

Pe3epBTi eHbOe xoJarbl IKCKaBATOP/IbIH JKYMBIC 111€01 OOMbIMEH 00C KYpPreH Ke3iHe
OHBIH KBbIIXKY ajaHbl 00JIBITT TaObLTAIBI.

Hyi

by

Ai+1 Zi+1 CS Ta Cz Cl Zi Ai

/e

Hyi+1
A

2.45-cypet. PoTopiiel 5KCKaBaTOp MEH KOHBEHEPITIK KOTIK KYMBICHI K€31H/IET1
YKYMBIC aJITaHBIHBIH €HIH aHBIKTAy CYJ10achl
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Mpicansi, DPIIP-5250 s3xckaBaTOPBIH KBUDKBITY YIIIH ajaH eHi 45 M 0071y Kepek.
Kemepain 6ipeyiik xyMbIc 111e01 meriHae 01p poTOpJibl IKCKAaBATOP JKYMBIC 1CTEHII.
DKCKaBaTOp/AbIH opOip MOJIeNIIHE OHBIH OHJIPICTIK MYMKIHIIKTEPIH  TOJIBIK
naiiajgany yIIiH >KyMbIC me0iHiH Oenrii 6ip Co3bUIBIMBI COMKec Keleal. Mpicalibl,
nacrnopTTelK eHiMaimiri 1250, 2500 »xone 5000 wm3/carar GONaTBIH POTOPIIBI
AKCKaBaTopjiap TYpJepi YIIIH KYMBIC IIEOIHIH KbUDKY >KbUTIaMIbIFel 100 M/5KbLT
OonFaH Ke3le, OJapIblH eCeNTIK CO3BUIBIMBI colikeciHme 2,2, 3 xoHe 4,3 KM
KYpaipl, al >KbUDKY XKbUAamiabirbl 200 M/xpul OonFaHga Oyl KepceTkim 2 ece
a3asizipl.

XKeiabicTapapl KOHBEHEPMEH TachIMalgay Ke31HJAE OTKI3Tilll, MarucTpajbll >KOHE
YHIHIUTIK KOHBEHEpNIepAiH Y3bIHABIFBIHA OaiJIaHBICTBl TAaChIMAJAAy KaIIBIKTHIFBI
keOerenl. by KalbIKTBIKTHI 111K YHIHIICATY KE31H/€e aplily *oHe YHIHJII KeMepepl
HmienTepiH OJIOKTapra OOJIiM, OJapbIH OpKANHCHIChIHA KEHXKApPJBIK, OTKI3TIII >KOHE
YHIHIUTIK KOHBEHepJiepli OpHATY apKbLIbl €Ki ecere KpickapTyra (2. 44, 2-cyper)
Oonmaapl. MyHAall KocakTackaH IIenm »kacay KypJlell UIbIFbIHAApAsl Oipiiama
keOelTeni, OipaK AKCIUTyaTallMsUTBIK IIBIFBIHIAPLI OlpIaMa KbicKapTaabl. MyHai
OpEKEeT JKYMBIC IIE€OIHIH CO3bUIBIMBI YJKEH OOJFaHga THIMAL JKOHE OHIIpY
KeMmepiepiHe e ToH (2.42, a-cyper).

ApIIbIMaIbIK KeIeHAepAl TUIMAI KOJIIJaHy KeOiHe YHiHAl IeOIHIH Y3bIHABIFbIHA
YKOHE YUIHI1 KeMEpiHiH OUIKTIriHe OalnaHbICThI. Y HIH/1 MI€01HIH Y3bIHIBIFbl APTKBIH
CallblH YHIHICAJIFBIITHIH O1p JKYypiCIMEH YHIHAUICHETIH KbIHBICTApP KOJIEMI apTajbl,
OJ KOHBEWepJepl >KbUDKBITY CaHbIH KbICKapTaabl. COHBIMEH Karap, YHUIHAUIIK
KOHBEWEp/iH V3BIHIBIFBI apTKaH CaWblH OFaH KBI3MET KOPCETY IIBIFBIHIAPHI
KeOeleni.

KabapikTapapl THIMAIL KOJJIaHy YILIIH KYMBIC JKaFqaybl MEH YHIHA1 3J€MEHTTEepiHIH
napameTpiiepl e3apa coiikec Keiny Kepek. [miki yHIHIIep Ke3iHAEe >KYMBICTapibl
YUBIMIACTHIPY MIAPTHI OOMBIHINA apIly eHOECIHIH KeJieMl YHiHA1 eHOeCiHIH KoJieMiHe
TeH HeMmece YHiHaI eHOeciHiH eHiHe ecei 00y Kepek. bepinren mraptka coiikec
KEJICTIH YHIHA1 IMeO1HIH Y3bIH/IbIFHI:

Lo =k HAL,N/(H,A, ), (2.55)
myHna K, — yHiHIiIeri KbIHBICTApAbIH Komncy koddduuuenrti; H xone H, —
COMKECIHIIIe apIry KoHe YHIHJII KeMepJiepiHiH OuiKTiri, M; 4 »oHe A, — COUKECIHIIe
apiry >KoHe YHiHJI1 eHOenepiHiy eHi, M; Ly — apinry meOiHiH Y3bIHIBIFBL, M; N — €CeNiK
kepceTkim (amerte N =1 Hemece 2).

KempicTap  yHIHAITE  TYPaKThl  HEMECe  TEPUOATHI  TYpPAE  KBUDKUTHIH
YHIHIICAJIFBIIITICH YHIHII 11101 O0MBIHA KOMMaIaHa b,

KemenHiH mekTeyii 3BeHOChl 00JIaThIHIAP:

pPOTOPJIBI DKCKABAaTOpP — KEWIEHHIH TIi30€KTI KYpBUIBIMBI JKOHE SKCKaBATOPIbIH
MACMOPTTHIK TEXHUKAJIBIK OHIMIUIIT IIEKTEIreH Ke3ae (OHbIH KOHBEHepJepiHiH
OTKI3y Ka0JseTi OOMbIHIIA);

KOHBEHMEpJIiK KOJIIK 3BEHOCHl — KEIICHHIH TapMaKTaJlfaH KYPBUIBIMBI (MbICaNbI, €Ki
pOTOPJIBI  DKCKABaTOp >koHE Oip KEHXXapJbIK KOHBeWep, T.0.) Hemece Ti30€KTI
KYPBUIBIMBI ~ )KOHE POTOPJBI OKCKABaTOP MEH KOHBEHEpJIepAiH MAacCIOPTTHIK
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OHIMILTIKTEp1 Oipaeit OonraH ke3ne. by skarmaiina sKCKaBalMsIayablH KUBIHIIBIK
kepceTkint /7, , macnopTThIK KepceTkiireH a3 I1,, 6onansl (11, ,< I1, ).
Tuey-tacMangay mpoleciHiH OIpKenKi KYypri3iiMey cajijlapblHaH ©OHIMIUTIKTIH
TeMeH ey Kod(hdUueHTI KOHBeHepik Kok madmananran kesinge K. = 0,95+0,98
KYpaupl.

KemeHHiH >KpUIBIK OHIMIUITIH aHBIKTAY Ke3iHae Oip eHOeHI Kasblll ally ITUKII
HET13T1 TeXHOJIOTHSUIBIK MUK OO0JBIT TaOblIaabl. JKaOapIKTap KEMIeHIHIH KeHKaPIIBIK
KOMMYHUKAIUSTAPIbI )KBIDKBITY OJIap/bl OacKa OpPBIHFA KOIIIIpY, apIly KoHE OHIIPY
KYMBICTAPhIH YUBIMIACTRIPY TajanTapblHa OalaHBICTBl TOKTANl TYPY VYaKbIThI
OepUireH TEeXHOJIOTHSUIBIK LMKJ YIIiH aHbIKTanagbl. COHAaH COH TEXHOJOTHUSIIBIK
OUKIIIH OSKallbl  yakbIThl (€HOEHI Ka3blll aly YakbIThl MEH TOKTalm TYpy
YaKbITTapbIHBIH KOCBIHJIBICHI), OJIAPJbIH O1p >KbUIJAFbl CaHbI JKOHE TEXHOJIOTHSIIBIK
KEIIEHHIH XbUIIBIK OHIMIUTITT aHBIKTAIa/IbI.

KenxapipIK >koHe YHIHAUTIK KOHBEHEpIepal *bUDKBITY YaKbITHIH aHBIKTAY KE31HJIE
OYJ1 >KYMBICTapJbIH KapThUiail Oip Me3ruiie OTKI3UICTIHI ecKepuieni. Onerre 1,
~1,5T .« 5 (T.x s — KEHKAPJIBIK KOHBEHEP/IiH KBbIDKBITY YaKbITHI).

bakpuiay cypakrapsl:

1. Tyrac urepy >xyHenepi Ke3lHJErl 3KCKaBaTOPJIbI-KOHBEUEPJl TEXHOJOTUSIIBIK
KEILIEHep 11 KOJJaHy arAaiaphl.

2. KonBeiiepiik KeJliK KaHall >kaFmailiapia KOJIJAHBUIAbI KOHE OHBIH KypamblHA
KaHJ1aii xababIKTap Kipesi?

3. Boc &bIHBICTApIbI KOHBEWEPIEPMEH TaCchIMaiay CYJI0aIapbIH CUITATTAHbI3.

4. Tmki yHiHaIcamy Ke3iHae OIpTEeKT! KBIHBICTAP JKYKAFbIHAAPBIH TONTAY Kajai icke
aCBIPBLTIAIBI?

5.  DKCKaBaTOpJbI-KOHBEHEpPIl TEXHOJOTHSIIBIK KEHICHAEpJeri JKCKaBalusiay
cyI0anapbiH aTaHbI3.

6. DKckaBaTOPJIBI-KOHBEHEPII TEXHOJOTHUSIIBIK KEIICHISPAIH IMapaMeTpiepl Kayan
aHBIKTaIaabI?

7. PoOTOpibl 3KCKaBaTOp MEH KOHBEHMEpJIK KONIK >KYMBIChI KE3IHAErl KYMbIC
aJlaHBIHBIH €H1 KaJlail aHbIKTaIa bl ?

2.10. IxkcKkaBaTOPJIBI-TEMIPHKOJIABI TEXHOJOTHAJIBIK KelleH1ep

Beepni imki urepy >kyieci Ke3iHAE KEHXKapiiap MEH 1IIKi YHIHAUIEp apachIHIIarbl
KOCKBIIIT TEMIPKOJIAAPIBI KYpIel Kambl OPKOJ YCTIHEH KO OTKeN1 apKbuIbI (2.46-
CypeT) HeMece CHPEK >KaFjaiiia — Kapbep AyMIHAEC KOJIKTIK Oepmanap OOWbIHIIA
Kyprizyre Oonanbl. COHBIMEH KaTap, >KbIHBICTApPABI YHIHALIEpre Kapbep IMIHJIEr
KOJIKIEeH Oepmanap OOWbIHIIA TachiManaay OOWIBIK OipKaraayibl 1K1 Hrepy
Kyiecl )KoHe OHIpY JEeHIeIKUEKTEpiH Oip KanTaJlIbIK HEMECe OPTAJIbIK OipeysIik He
TONTANFaH KYpIeNi  OpXOJJAapMeH amry Ke3iHae KeH  TaparaH. Kamrammbik
Op)KOJIMEH ally Ke3iHjae ©OO0C  KBIHBICTBIK  KOJIKTIK
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2.46-cypet. TeMipxKoJl KONITiH KOJJaHFaH Ke3/Ierl 1K1 YHIHUI TyTac Beepi
OpTaJbIK 1K1 UTEpY KyHeci

OepManap Kaphep/iH Kapama-Kapchl TyMIIK JKaFqaybIHa, all OPTAIIBIK OPXKOJIapMEH
alry Ke3iHJe — €Kl JKaFJayblHa OpPHATACTHIPBLIAIBI.

bapabik KapacThIppUIFaH >kargaiiapga 0ocC >KbIHBICTap MEH Maijanbl Ka3z0aHbIH
YKYKarbIHJIapbl O6JIIHIeH koHe Oip-OipiHe Toyenci3 Oonanbl. Koo ©TKENIH jKacakTay
KE31HJ€ aplibIMa >KOHE OHJIPLIIM KYKaFbIHIAPhIHBIH KOJIKTIK KOMMYHUKAIUIAPHI
OpTYpAl neHreinepae KubLibicanbl. boc >KbiHBIC THenreH moe3fnap «boc KBIHBICH
CTaHIUACHI APKbLIbI OTE/l HEMECE OFaH KIpMeyl e MyMKIH. boc sKbIHbICTapIbl 11IK1
yHiHaIepre kapbep 1IiHAer: OepManapMeH TachIMaiaay Ke3iHAe CTaHUUs apKbLIbI
TeK Maijanbl Ka30a TUEITreH Moe3/iap FaHa oTel, al 00C JKbIHBIC THEJITeH IMoe3aap
OFaH MEPHUOJTHI TYPJIC KOHJEY )KYMBICTAPHI YIIIIH Kipei.

Bip skckaBaTop aimry keMepiHJie *KYMBIC ICTET€H Ke3/leé OCbl AKCKAaBaTOpFa KbI3MET
KOPCETETIH Moe3napAblH OyTiH caHbl (9merTe eki) 0oyl kepek. COHbIMEH KaTap
YHIHIUTIK 9KCKaBaTOp KBI3MET KOPCETETIH AJIEMEHTapJibl 0OC JKBIHBIC JKYKAFBIHBI
KaJpInTacaapl. OpOip MyHJall TOyelci3 apuibIMaibIK >KaOJbIKTAp KEHICHIHIH
KYPBUIBIMBI TapMaKTaJiFaH 0omaapl. by ke3ae kapwep 1mHaer! JKoJiIapablH TYPaKThI
ydacKeJepiHiH eHICTITT MeH koeTepMeci 8-12 %o-maeH acmaiiibl, COHIBIKTAH MOE3/bIH
nai1anbl caiMarbl TEK MOE3/Ibl OPHBIHAH KO3FAIITY KE31HJEr Keaeprire 0anaaHbICThI
ecenTeneal.

Erep apuibiMaibIK KeuieHre OipHelle KeHXapJblK SKCKaBaTop MEH Oip Hemece OJlaH
Ja Kell YHIHIICANFbIll KipeTiH Oosica, oHAa OlpHelle apury KeMepiepiHiH
KYKaFbIHAApPhl KapbepAiH MAYMIIK >KarlayblHIa OpHAJacKaH ChE3Aep apKbLIbI
TomTacThIpbIabl. JKalak KeHOPBIHAAPBIH UTepy Ke3iHIe jKaHa KeMepiiep >KYMBIC
KaOABIKTAPhI Y3apTHUIFaH MEXaHUKAJBIK KYPEKTEPMEH Ka3bLIbIIN aJTbIHAIBI.

boineik Oipkarmayssl iMIKI UTpey KyheciHae Oip HeMece €Kl KanTaJbIK Kypaeli
OpXKOJITAPMEH alty Ke3iHae opOip KeMmepieri *KyMbIC medi OipeysiK TYHBIK, OTIenl
HEMece KocapJlaHFaH TYHBIK, ajd Beepil 1Kl WUrepy >Kyhecli KesiHae —OacTamKsbl
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TyibIK Oonanbl (2.46-cyper). bactanmkpl >kymbic 1mIe€0iHIH TYHBIK O6JITiH TYHBIK
KEH)KapJapMEeH HeMece TYHWBIK >KOHE KalTajAblK KEH)KapJaapMEH Ka3blll ayajibl.
CoHFBI KaFJaiiia )KyMbIC IIEOIHIH COHBIHJA OYKIJI KypaM TOJBIFBIMEH JKCKaBaTOP
MaHBIHAH OTYI YIIIIH OYPBUIFaH TYMBIK TEMIP>KOJ cajbIHaAbl. JKYMBIC MI€O1HIH KHUCHIK
CBI3BIKTHI KaNTaAbIK O6JIIriH eH0e eHiH OIpTIHACT KIMIPEHTIN Ka3bIIl ajlajbl.
Kemep/iiH 0acTankbl TYHbIK MIeGiHe MOMIIl CHBIMABUIBIFEI 4-8 M3 Gip MeXaHMKaJbIK
KYPEKTI HeMece Oip MOpTayabl IIBIHXBIPIIBI AKCKABATOP/Abl OpHAJACTBHIPFAH KE3/e
anMacy OekeTiH (pa3be3n) >KOJIBIH TYPaKThl OOJITiHIe jKacaKraiapl. MyHmai exi
AKCKaBaTOP/bI KOJJaHFaH/a, 0AacTamKpl IIEM Y3BIHABIFBI 2 KM JKOHE OJaH Jia Y3bIH
OoJiFaH Ke3/1e )KYMBIC KeMEpiHJIe KOChIMIIIA aMacy OekeTiH opHaiacTeipaabl. Kemepae
OipHeIe 9KCKaBaTop KYMBIC 1CTET€H/IE TEMIPXKOJAAPAbl JaMBITYAbIH TYHBIK CyJ10achl
THIMCI3, ce0ebi o Kem KaFmaiia Toe3mapAblH JKYpy KecTeciHiH Oy3bUTybIHa,
HKCKABATOPJIAp/AbIH OHIMIUIIHIH TeMEHJeylHe anbin kenenl. Kemepne OipHemie
HKCKABATOPJIAp JKYMBIC ICTEreH Ke3ze Kypamzaap Oip-OipiHe Toyesci3 alMacaThiH KO
CyI0achlH KOJJIaHFaH THIMJL, OJ YIIIH €Ki JKOJ KeMep CO3bUIbIMBbI OOWBIHIIIA
opHanacTeipbuiael. Kemeprepaeri >xonmapiblH MYHJAH CcyiI0achlH KOJJIaHy €Kl
MOPTAIABl IIBIHKBIPIBI OKCKABATOPNIAP MEH IMIOMIIl CHBIMABUIGIFEL  10-20 M3
MEXaHHUKAJIBIK KYPEKTeP/Il KOJIJaHFaH Ke3/1€ KayKeT 00JaIbl.

Beepni imki wurepy skydeci Ke3lHAErl Toe3Jap KO3FajbIChl aFbIMJIbl  JKOHE
KEeHXKapiapJpl 00c KypamMMmeH KamTamachkid ety koaddumenti 0,9-0,95 Gomanbl.
Otneni JKymMbpic MEOIH KON OTKeNl OOJFaHa, KEHXapJbIK >KOHE YHIHIUIIK
KOMMYHHKAIHSUIApAbI MeHOepre KOCaThIH JKOJIIap bl OpHATACTHIPY YIIH KapbepIiH
TYMJIIK KaF/layblH KEHEUTYre MyMKIHIIUTIK OONFaHa KoiaaaHa bl. CO3bUIBIMBI YIKEH
Kapbepiiep/e 1Kl YHIHAIcaTy Ke31He OTIeNl XYMbIC IIEO1H jKkacay YIIIH KapbepaiH
Y3bIHBIFBl OOMBIHIAFBl y4yacKeliep apachlHIa OOC >KbIHBIC TEH Maiianbel Ka30a
KEHTIPEKTEPIH KaJJbIPaJbl, ajl CHIPTKbI YHIHJIICATy KE31HAEe — KapbepaAiH >KYMBIC
JKarJayblHJIa YyaKpITIIa TONTAJIFaH Cbhe3JCp JKYHECIH HeMece KYMBIC IIeOiHIH
OpTachIHAaH JKYMBIC JKaFayblHa TYWICETIH TONTAJFaH OPKOJIJIAp JKYHECIH KYprizel.
Kemep xykarblHIapbl Toyesnci3 OonFaHga ©O0C JKBIHBICTapIbl 1K1 YHIHALIEpTE
TachIMaiaybl HAKThl YHBIMIACTHIPY YIIIH KeJeCl €CENTIK IIapTTapiAbl CaKTay
KEpex.

bip mopTanmbl HIBIHXKBIPIIBI JKCKaBAaTOPJApAbl HEMECE THUIl OJIIeMJAepl opTalia
MEXaHUKAIBIK KYPEKTEpl KOJJIaHFAHIA, KOJJIBIH TYPAKThl YYaCKECIHAE pa3zbesll
YKOHE €K1 IOKOMOTHBTI KYpaM >KYMBIC 1CTET€H Ke3/€ YaKbIT Mep3IMi

t, +t, =t, +t Hemece nV,/Q, +t,=nz, +t, 7,=nV,/(nV,+tQ,), (2.56)

MyHzaa t, koHe t, — coilkeciHIle THEy >KOHE TYCIpY YakbIThl, carat; t, skoHe tyx —
COMKECIHILIE >KYK THEITeH J>KOHE O00C KypaMmHBIH >XYPY VyakbIThl, caraT; Q, —
apUILIMAJIBIK DKCKABATOP/BIH TEXHMKAJIBIK OHIMALNIN, M>/caraT; N — KypaMIarbl
JyMIIKapaap caHbl; Vy —IyMIKap CHBIMABUIBIFBI, M, Tp — Oip JyMIIKapabl TYCipy
YaKbIThI, CaFraT; #, — KeHXXapJpl 00C KypaMMEH KaMTaMachl3 €Ty KO3(PPHUIIUEHTI.

KyaTTel  MeXaHMKalblK  KYpeKTep HEeMece €Ki  MOpPTaiJbl  IIBIHXKBIPIbI
AKCKaBaTopJjiap/bl KOHE €Ki JIOKOMOTHBTI KypamZibl KOJJaHFaH Ke3zie, OipiHiimi
Kypambl THEN >KaTKaHAa eKIHII Kypam YHIHJIre JeiH Oaphim >KoHE Kepl Kapaiu
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OpaJIaThIH YaKbITHI:
nv,/Q, = f(t, +rpn) (2.57)

Con CHSIKTBI YIIO JIOKOMOTI/IBTi KypaM/Jibl KOJIJaHtraH1a
nv,/Q, = f(t. +z,n)/ 2 (2.58)

myHIa f— KyYMBICTBIH OipKeyKi )KYpri3iiMeyiH ecKepeTiH KO3 PHIIUEHT.

boc >KpIHBICTap/IBI 1K1 YHIHIITE KOJIKIEH TachiMaiiay Ke3iHae 00C KbIHBICTAPABIH

KaJBIHIBIFBl YHIHII CUBIMIBUIBIFBIMEH IIekTeneni. byn ke3ne apury xoaddummenti

Gipmama 60yl MymMKkiH (7-10 M3/t meiiin). Kemepiiep caHbl, COHBIMEH KATap JKYMBIC

aJlaHJIapBIHBIH €H1 TEXHOJIOTHUSUIIBIK JKaFdailiapMeH mekrenmeiiai. byn ke3ne xymbic

meO1HIH KbUDKY KbULIaMabiFsl 150-200 M/ b1 001a/5I.

Ay xkeMmepsepi MeH YHIHAUIEpAE >KYMBIC JEHICMKUEKTEPiHIH OUIKTIK OeNrijaepiH

OpHATy Ke31HJ€ KEH >KYMBICTapbIHBIH OapiiblK J1aMy Ke3eHAEpIHJErl >KOJ KeCKiHi

eckepinyi kepek. O yiIiH YHIHAUIepJe HEri3ri TOMEHT1 TOryMeH KaTap »KOfaphiFa

TOry Jie KOJIaHbLIa bl Y HIH/I1 KeMepJIepiHiH anmbl OuikTiri 50-60 M-1eH acmaiabl,

TOMEHHEH JKOHE JKOFapblIaH KecCIll albIHATBIH apUIbIMajblK apaKkeMepliepiH

OMIKTITIH peTTelal. byl Ke3ge TOMEHHEH Kecil ajblll, TOMEHIe Tery VIIIH

apIIbIMANBIK JKOHE YHUIHAUTIK apakeMepiiepIiH OUIKTIr YJIKEH O0Iybl KepeK.

by MaocerneHi mieny yiriH Kejieci Heri3ri OailianpicTap KOJIIaHbUIabl.

Tek TeMeHre Tery apKbUIbl €Kl KEMEPIIIK YHIHAUIEpAl caity ke3iHae (2.47, a-cyper):
h+Hy,,=H;,; +Hgo;

1 1 2.59
:_Ho-yl H _Ho.yZ’ ( )

Hy, 2=
y kp.0 y k

p.o

myHna K, , — YHIHIIIeT1 )KbIHBICTAP IBIH KaJIIBIK KOIICY KOO DUIMEHTI.
boc kbiHBICTapABl Oip KeMepil YHIHIIT€ TOMEHIe Tery apKbUIbl OpHAaNACTHIPY
ke3inae (2.47, 6-cyper):

h+Hy, =Hg; (Hy +Hyo ) koo = Ho (2.60)

p.o

AN
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2.47-cypeT. DKCKaBaTOPIbI-TEMIPAKOJIIbI TEXHOJIOTHSIIBIK KEIIeH Iep/i
KOJIJIaHFaH IaFbl )KYMBIC JICHT €HKUEKTEPiHIH CYJI0aIaphl

TeMmenre koHe JKOFapblFa Tery Ke3iHIAE JKOFapFbl apIIbIMaJbIK —apakemep
KBIHBICTAPBIH KOFApFbl YHIHAUIIK apakeMmepre, ajl TOMEHI1 apIIbIMajblK apakeMmep
KBIHBICTAPBIH TOMEHT1 YHIHIHIIIK apakeMepre OpHalacThIpy Kepek (2.47, 6 xoHe e-
cyperrep). by ke3ze keseci mapTTap cakraiaybl KEpek:

Hoyo = h+ Hyor Hoyr = kp_OHyl;

1 (2.61)
=———; H,,,=k,,H,,.
y2 kp.o 1 0.y2 po''y2

H

ApHIBIMANIBIK JKOHE YWIHAUIIK apakeMepiep OWIKTITIH Toxipudeae xKaOIbIKTap
napaMeTpiepiHe ®KoHe KUIOeTTepAlH OPHBIKTHUIBIFbIHA COMKEC KAObLI Il TbI.
JKaiimak KEeHOpBIHJIAPBIH HWrepy Ke3iHAe 1Kl YHUIHAUIEPAIH OPHBIKTBUIBIK IIAPTHI
OolibIHIIIa KeMep OUIKTIT] apiibiMa KEMepIIepIHIH OUIKTIT1HE ecelll KaObU11aHabl.
Ken >xarpaiinapaa eHIpy KEMEpiHIH OWIKTIT ClIeM KaJbIHIABIFBIMEH aHBIKTalajbl,
on 1,5-15 M apansirpiHna Oonagel. Kemipial Kaspln anmyra ajjblH ana JalblHAAY
Ke3iH/e Kabat KanblHIbFel 30 M-Te neiiH kerenl, oa 1,5H, mamaceiHan Oipriama
korl. Tex KanblH JKammai ciaemjaep Ke3iHAe ojapbl €Ki KeMepMeH (eTe CHUpEeK YIII
KEeMEpMEH) Ka3bill anaabl. JKeke KemepiepMmeH oneTTe Kabdarrap, Kabar apalibik
JKBIHBICTAp Ka3bUIbIN aJbIHA/IBI, O KOINTEreH KallaK KEeHOpPbIHJIaphiHA ToH. JKa3bIK
KabaT Topi3/l cluemMiaep/ll Urepy Ke3lHJIe >KeKe Kemepliep apakemepiiepre OeliHenl
(2.48-cyper).
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2.48-cyper. LLIBIHXBIPIBI SKCKaBATOPJIAPBI KOJIJIAHFAH 1aFbI )KYMBIC aJlaHbIHBIH €HIH
aHbIKTay cysi0anapsbl:

a, O XoHE 6 — MENTIK KeHKapIapAbl TEMIPKOJI KOJIiTi Ke3iH/1e COUKeCiHIIe OYphUIMANTBIH PETbCTI
KYPICTI IKCKaBaTOPMEH TOMEHHEH KOCiIl aily, TOJBIK OYPhIIAaThIH HIBIHXXbIP Ta0aH bl
9KCKaBaTOPMEH TOMEHEH JKOHE KOFAPBIJIaH KOCIM ally; 2 ®KoHe 0 — TYMJIK KeHXKapiiap bl TEMip>KOJ
KOJIIri Ke31H/e COMKeCiHIIIe TOMEHEH JKoHEe KOFapblJaH Kecill ajly; e — COJI CUSIKThl KOHBeHep KeJIiri
Ke3iHJe

[IBIHXBIPIBI IKCKABATOPIIAP/IBIH KYMBIC aTaHIapbIHBIH eHi 2.48-cypeTTe KepceTureH
AIIEMEHTTEP/IIH KOCHIHJBICBIMEH aHBIKTaNIaAbl. KeHXKapibIK >KONIApIbIH KOFAPFhI
KYPBUIBICHI YIIH Oip >koiael OonraHma 71,~=5 M, an eki xonubl Oomranna 7,,=9 M
0onanel. ABTOXO0II eHl 1,=4 M OoJabl.

DKCKaBaTOPAbIH KYPY OCIHEH TEMIPXKOJI OCIHE ICHIHT1 KAIIBIKTHIK

X=L,,cos90,,, (2.62)

MyHAa L,, — 3KCKaBaTOpPIBIH TYCIPYy KOHCOJIIHIH Y3BIHIBIFBI, M; (,, — TYCIpY
KOHCOJIIHIH OYpbUTY OYPBIIIBI, TPaayC.

Kyartel 6ipmemimti (E=12+20 M%) 5KkcKaBaTOpibl TEXHOJIOTUSIIBIK KEIIEHIEPIiH
YKYMBIC aJlaHIapbIHBIH €HI Pe3epBTIK eHOe Oonranaa 60-75 M-Te xeTei.

TeMip)koa KOJKTI TEXHOJOTHSUIBIK KEIICHASPMIH JKYMBIC IIEOIHIH OHTaMJIbI
CO3BUIBIMBI  OHAIPICTIK TPOLIECTEP >KUBIHTHIFBI OOWBIHINA €H a3 IIBIFBIHIAPMEH
AHBIKTAJIA]TbI.

Kui >xarmaiina KemieHHIH OHIMIUITIH MIEKTEYI 3BEHO TEMIPXKOJ KOJiri OOJbII
TaObLTAAbL.
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bakputay cypakrapsl:

1.9KCKaBaTOPIBI-TEMIPKOJIIBI TEXHOJOTHSIIBIK KEIICHJEp KaHIal >Karmaiimapia
Kojanbliaapl?.  Temipkon — KeJriH — KOJIJIaHFaHJa  dKCKaBaTop  OJOTHIHBIH
Y3bIHBIFBIHA KaHAal pakTopiap acep eremdi?

3. TemipxoJ KediriH KoJiJaHFaHa 1Kl YHIHAICATy Ke31HIe TYTac Beepil OpTaibIK
1K1 UTepy JKYHECIH KOJAaHyIbIH KaFaaiiapbl MEH €peKIIeTiKTepI.

4. KemepnepliH >KYKarblHAApbl Toyelci3 OojraHga O0C KBIHBICTAPbI  1MIKI
yHiHIUIepre TachiManaay/ bl YUBIMAACTBIPY YIIIH KaHJal MIapTTap cakTalybl Kepek?

5. IIpIHXBIpABI AKCKABATOPJIAPABI KOJJAAHFAHNIA >KYMBIC aJaHBIHBIH €HI KaJiai
aHBIKTaJIaabI?

2.11. DKcKaBaTOPJILI-ABTOMOOWIIbAI TEXHOJOTUSJIBIK KelleHaep

DKCKaBaTOPJIbI-aBTOMOOUIIBI  TEXHOJIOTHSUIBIK ~ KEHICHAEp KOJJIaHyFa Tay-KeH
Ka3bIHJIBICHI 9KCKABATOPJIAPMEH Ka3bIll aJIbIHAJBI J]a AaBTOKOJIKIIEH TaChIMasl1aHa lbl.
Onap KyMJIbI-KYMTACThI )KOHE KapOOHATTHI KEHOPBIHIAPBIH UTEPYJI€, COHBIMEH KaTap
eJIIeMIepl MEeKTENreH, OYphIC MIITHAI HEMece JKaTy mapaMeTpiiepl aHbIK, Olpak KeH
camnachl OIpKeJIKI eMeC JKa3bIK JKOHE KalMak KeH culeMJiepl MEH KoMip KaTOaTTapbliH
urepyae KOJJaHbUIaabl. TYTRIHYIIBIFA ACHIH TachIMalAay KaIIBIKTBIFBI Y3aK OOJFaH
Ke3[e KailTa Tuey Oekerrepl KosjgaHbuiaabl. Onap xep O€TiHIE HeMmece Kapbep
XKarJayblHAa KYpAeNi OpXOJ anufplHAa OpHamacaisl. Tay KBIHBICTaphl OCHI
KoWMasap/lan TEMIpPXKOJI KeJIriHe Tuenedl. ATallfaH >KarJaaijapia aBTOMOOWMIIb/II
TEMIPKOJI KOJIIT1 eTe TUIM/II.

byn kemennep ke3iHzae 1IKI urepy xyieci kenaeHeH (2.49-cyper), 0oinbik (2.50-
CypeT), KoJJACHeH-00IIbIK HeMece paauanabl 0onassl. XKymbic medi Oypbic MiMmHil,
aJl OHBIH >KEKE ydJacKeyepl OPKHJIbI KbUDKHIBI. YHIHJICATy 1IIKi, CBIPTKBI HEMece
Kypamabl Oonaapl. KanblH Ka3blK CclaemMiep/ll Wrepy KesiHae ImKi YHIHITicamy
OipHele OHIIpYy KeMepJepiH KaJIbIITACTBHIPHIN, CljeM Ta0aHbl allbUIFaHHAH KEHiH
raHa Oactanansl (2.49, a )xoHe O -cyperrep).

bip kapbep amaHbIHBIH YydYacKelepli HEMece JKaKblH OpHAJlaCKaH Kapbepiiepaeri
TapMaKTaJiFaH CUIeMJEp il Ke3eKIEeH Ka3bll ajly Ke31HJIe JKep MENIriHIH eIeM/IepiH,
TachIMajlay KAIIBIKTBIFBIH KBICKAPTY VIIIH 0O0C JKBIHBICTAp[bl KEH aJIbIHFaH
KEHICTIKTEPTe HEMeCe Kaphepiiepre OpHAACTBIPFaH THUIM/I1 00JIa IbI.

ABTOKOJIIK KE31HJI€ KaWlaK KeHOPBIHAAPHIHIA TIJIME OPKOJAAP/bl CUIEMHIH TOHOE
OyHipiHEH *aHacy ailMarblHJa KYpPri3in, 00C >KbIHBICTApbl OlpXKaraaysbl OOMIIBIK
1K1 Urepy KyheciMeH Kasbin anyFa (2.50-cyper),an naiaansl Kaz0anapabl OHIIpYAe
KOJIICHEH 111IK1 UTepy JKYHeciH KoJaanyra 0oaibl.

Kemepriep canbl ke (TepT-0ec skoHe onaH Ja Ker) OorraH/a, KapeepaiH TabaH ayTaHbIHIAFbI
eJIIIEM/IEP! TTIEKTENTeH YKa3bIK CUIEMJIEPII MTepy KE3IHE TYPAKThl HEMECe
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2.49-cypet. «Kyp3aHc» KyMABI-KYMTACThI KapbepiHAeT! KeH KYMBICTaphl JaMybIHBIH

YKOOANBIK CyJI0aIaphl:
a — Kapbep/l naiiiananyra oepy ke3iHje; 6 — naijananyablH TOPTIHILI KbIIbIHIA

JKapThUTall TYpakThl 1IKI CHE3IEPIIH Tpaccachl ofieTTe UIMEK — minmHm Oomamel. Osap
KYMBIC KYPri3UIMEHUTIH Olp-eKl >KaFJayblHIa OpHANACHIN, KEH >KYMBICTapbIHBIH
asfplHA JeWiH e3repin oTbipaabl (2.48, a xkoHe O-cypertep). Co3bUIFaH KalTmak
culeMepl Urepy Ke3iHae aplibIMajblK JEHICIKUEKTEp KapbepIiH KYMBIC KarIaybl
OOMBIHIIA yaKbITIIA ChE3AEp KYecIMEeH ambuiannl (2.49-cyper), an 060C KbIHBICTap
TapMakTaJFaH CHIPTKbl YHIHIIJIEpre TachkiMaijaHanabl. MyHnai che3lep/iH Tpacca
MIIIHI OJIApJbIH CaHbBIHA, KYMBIC IIEOIHIH Y3BIHIBIFbIHA, JICHTCH)KUEKTEp CaHbIHA
OaltaHBICTBI KapamnaibIM HeMece 1IMEK MiImiHal OoJbin kenemi. JKaimak ciaemaepi
uUrepy Ke3iHJe JKYMBIC JEHTCeIDKHEeKTepl I1mKi YHiHauiep OoiMaraH >Karjaiijia,
KapbepiH >KYMBIC KYPT131JIMEHTIH KaFaaybl OOMBIHINA 1TIKI ChE3/Iep KYHECIMEH Je
albLTybl MYMKIH (2.49, a )oHe 6-cypeTTep).

Cwesmep calmy apKpUIbl OHIIPY JACHTCIKMEKTEPIMEH KaTap, TOMEHT1 apIry
JICHTeMKUEKTEPIH I alllajbl; OJapAblH caHbl MEH Ta0aH aylaHbIHJAa OpHAIACYbI
YKOHE Tpacca MillliHI CIEMHIH KyJiay OypbIlbiHAa OalaHbICThI 00Ia bl
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2.50-cyper. «Twecait» Ne 2 kapbepiHeT] KEH )KYMBICTAPBI IaMYbIHBIH KO00aITbIK
cyiibanapbl
a, 6 KoHE @ — COMKECiHIIe Kaphep/Ii Maiinananyra Oepy, maiananyablH S-1HII1 )KbUTbI, KapbepaiH
KYMBIC YaKBITBIHBIH asFbIH/IA; 1 — YHiHIITe; 2 — OHJIIpIC aJlaHbIHA

EnGe MeH >KyMbIC allaHBIHBIH €Hl, KeMep OWIKTIrl, >XYMBIC MICOIHIH XBUIKY
KBUIIAMIBIFBI, KEHICHHIH OHIMIUIIN TEpeHACHTIH urepy KyMeci Ke3iHgeri
KOJIJTAHATBIH 9J[ICTEPMEH €CEeNTENe/Ii.

bakpuiay cypakrapsl:

1. DKckaBaTOpJIbI-aBTOMOOMJIBAI ~ TEXHOJOTHSUIBIK ~ KEIIEHAEPAIH  KOJJAAaHBLTY
JKaraanaapbl MEH €peKIIeTiKTepl.

2. DKCKaBaTOPJbI-aBTOMOOMJIBA1 TEXHOJIOTHSUIBIK KEIIEHAEPAl KOJJIAaHFaH Ke3ze
Urepy *KyHMeciHiH mapaMeTpliepl Kanai aHbIKTalabl?

3. ABTOMOOUJIb KOJIT1H KOJIJAHBI CO3bUIFaH kKailmak KeHOPbIHAAPbIH UTePY Ke31H]Ie
apIIBIMAJIBIK JIEHIeKUEKTep KaHaan cysibalapMeH albliaabl?

4. ABTOMOOWMIIb KOJIITiH KOJIAHBII CO3BUIFAH JKalIMaK KEHOPBIHAAPBIH UTEPY Ke31H/C
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KYMBIC JICHIeIKUeKTepl KanAai cyidanapMeH ambliabl?
5. ABTOMOOWJIb KOJITIH KOJJIaHFaH Ke3Jle YHIHAIcanyablH KaHaal Typiepi
KOJIIaHbLIaIbI?

2.12. KypaMabl TEXHOJIOTHSJIBIK KelleHaep

KypaMmibl TeXHOTOTHSIIBIK KEIIeHAEp SPTYPIii xKaOabIKTap KeHIeHIepiHiH 00IybIMEH
KoHE Oiprece (Tapaijienb) JKYMBIC ICTEYIMEH CHIIaTTanaabl. byn ke3ne KeH
KYMBICTapbIHBIH O1p TYpl — OepiIreH karaiiia anry *KyMbICTaphl Xyprizueai. Tyrac
urepy JKyHenepiH KOJJaHFaH Ke3i JIe 9pPTYpJl KeJiK Typiiepl 6ap TEeXHOJIOTHSUIBIK
KEILIEHIeP, MbICAJIbl TUIPOMEXAaHUKAIAHBIPHUIFAH JKOHE MEXAHUKAJIBIK >KaOJIbIKTHI,
CKperiepiii HeMmece OyiIba03epIal KeleHaep oipre maigaiaHbliab.

Heri3ri Kypamabl TEXHOJOTHSJIBIK KeIIeHJep OOC JKBIHBICTAPIbI 1IIKI HEMece
JKapThllall  CBHIPTKBI  YHIHIUIEPTe KOJJCHEH JKOHE OOMIBIK — TackIMaliaynaa
naigananbiaabl. Onapasl Ka3blK KOHE KAWTAK KEHOPBIHJAPBIHBIH KaybIl >KaTKaH
KaJIbIH KBIHBICTAPBIH Ka3bIMl aJlaThIH KaOJBIKTapAbIH (PKCKaBaTOPJap, KOHCOJbII
YHIHIICATFBIIITAP, KONIKTI-YHIHAUIK KOMipiiep) eIeMIEpiHIH KEeTKITIKCI3IIriHeH
HEMece Tay-KeH TeOJIOTHAJBIK >Karnaiiapra OalIaHBICTBI OJapAbl KapbepliH KeH
aJIbIHFaH KEHICTITIHE ayJapblll Tery MYMKIHJIN »OK HeMece THuiMcI3 OoiFaHia
KOJITaHAbI.

byn ke3ne 60C KbIHBIC KabaThl KAJIBIHBIFBI OOMBIHIIA €K1 )KYMBIC aliMarbiHa Oesel.
JKorapfpl aliMaKTBIH >KBIHBICTAPbIH KOIKIIEH CBIPTKbl HEMece 1Kl YHIHAUIepre
TachIMAJIJIAN/IbI, aJl TOMEHI1 alMaKThIH >KBIHBICTAPBIH KOIIKTI-YUIHIUIIK Kemipiep
HEMece KOHCOJIbJII YHUIHAICATFBIIITAPABI KOJJIAHBIIT IKCKAaBATOPMEH ayaapbIll TOTEII.
MyHpa xanmbl anFaHja, Kapbep OOWBIHINA OpTallajlaHFaH TeXHUKAa-DKOHOMUKAJBIK
KOPCETKIIITEP OapibIK 00OC KBIHBICTAPABI KOJIKIEH YHIHJITe TachiMaliay HeMece
Ka3bIll-ayJapbIll TOTy >KaOJbIKTaphl KEIICHAEpIHE KaparaHJa ©HIMIUIIT KOFaphbl
OoJ1aabl.

Kemieneri >kyMbIC icTey yiieciHe OaiIaHbICThl KYpaM/Ibl TEXHOJOTUSIIBIK KeIeHIEp
Keneciaen OemiHeAl: 00C >KbIHBICTAp/Ibl KapThlIal 1MIKI YHIHAINE ayJapbill TOT€TIH
HEMECe KapThbUIall CBHIPTKBI YHIHJITE TAaChIMAIAAWTHIH TEXHOJOTHSUIBIK KEUICHAEP.
Exinnn xarnaliia KeH ajJblHFaH KEHICTIKKE ayAaphil TOTUIETIH KbIHBICTAP/AbIH YJIeC
60-80%-11b1 KypaiIbI.

Kemnikci3 kemenaepai Koiaaanran ke3ne (2.51-cyper) apiibIMaHbIH TOMEHI1 OOJiriHIH
KAJIBIHABIFBIH ~ KOOSHTY  YIIiH  KBIHBICTAPABl ~ MEXAHHWKAJIBIK  KYPEKTEPMEH,
JIparjaliHIapMEH HeMece TeK KaHa JparjlaiHJapMeH KauTa ayJapbil  Tery
cyibamapelH KojgaHanpl. [mki — yHiHAUIEPre KOJIJCHEH TachIMalaHaThIH 00C
JKBIHBICTAPHBIH KAJIBIHJBIFBI KyaTThl SKCKaBaTOpJIap MeH yHiHaicanrbirapasl (D11-
40/85 pparmaringapeiven DBI'-100/70 memece DI11-80/100; OLIP-5250/190 yiineci
oHe T.0.) KOJIaHFaH Ke3/1e CUIeM KaJIbIHABIFbIHA OaimanbicThl 40-60 M Kypaiiabl.
KaOapikTap KemeHiHIH mapaMmeTpiepi 9feTTe 00C KBIHBICTBIH Oenruii Oip opTaiia
KaJbIHAbIFBIHA H,, cail ecenteneni. Xymbic mebiHIH KanTalIblK Y4acKelepiHjae
apliy KeMepiHiH OMIKTITIH a3aiTyFa (KaiTa SKCKaBalUsIaHATBIH >KbIHBICTAp KOJIEMIH
a3aiTy, >KyYMbIC IIE€OIHIH HEri3ri OeiriHieri apily KeMepiHIH OWIKTIIH KeOeuTy
YIIIH) HEeMece OHJIIpy JKOHE apury OJOKTapblHbIH IIeKapachlHAa Ja Kaidta
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dKCKaBanusyiay kKodhduimeHTiH aprTTeipyra Oomanmpl. Kaiita sKckaBamusuiayabiH
opraiiia Ko33]rueHTi 1 xoHe oJaH Ja Kemn 00Jybl MYMKIH.
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2.51cypert. UkanoB mapranen kenai Ne 1 kapbepiH Kypamabl TEXHOIOTHUSIBIK
KeIIeHEPiHIH CyJI0achl:
1 — OPIIP-1600 poTopibl 3KCKaBaTOPHI; 2 — KEHXKapJbIK KOHBeHepiiep; 3 — ©TKI3rill KOHBeilep;

4 — OIIP-5000/90 OuikTiK KOMITEHCATOPBI; 5 — YiiHIUTIK KoHBelepiep; 6 — OILIP-5000/90
yiinaicanssimsl; 7 — S1I-15/90 nparnaitunapsr; 8 — S1-10/70 gparnaitasr; 9 — OKI'-5 enaipy
9KCKaBaTOPLI
Kennenen TacbiManmaHatelH OOC >KBIHBICTAPHBIH KaJbIHJBIFBIH KOOCUTY YIIiH
KAOJBIKTap KENMICHAEpPl JKOHE OKCKaBalusuiay cyji0anapblHa — TOJBIKTBHIPYJIAp
SHT131JIe/11: KOJIKCI3 KEIIeH KYpaMbIHa OJIIIeM/Iep] YIKEH KaUTaTUETIITEP KOChIIAIbI
(mbicamer, I1I-5250/110), poTOpibl SKCKAaBaTOp MEH YHIHAICAIFBIN QPTYpIl
JIEHIeMKUEKTepAe opHanacaasl (2.52-cypeT); KelleH KypaMbIHa >KbIHBICTApbl KaiiTa
HKCKaBalMsiay YIIiH ekl 3kckaBaTop (Mbicanibl, OBI-100/70 MexaHUKaJbIK Kyperi
xkoHe eki OI-40/85 nparnaiinel) KocbLaanbsl. KemieHHIH KypAENUliriH e3apa
OalllaHBICKAH TEXHOJIOTHSIJIBIK, YUBIMIACTHIPY KoHE DKOHOMUKAIBIK (DaKTOpIapMeH

AHBIKTAMIbI.
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2.52-cypet. bepezoBckuii Ne 1 kapbepiHie KeH KYMBICTaphl JaMYbIHBIH OipiHIII
KE3CHIH/IEeT1 dKCKaBalusuiay cyjidaiapbl

Kep Oenepi tebeni KoHE KYMBIC KeJeMl MIaMmaibl OOJFaHaa 00C >KBIHBIC KaOaThI
KanblH yuackenepai (H,-H.) Kas3blll alny YIIiH SKbIHBICTApIbl CKpernepliepMeH,
OynbaO3epiiepMEH  DKCKaBaTOpFa HEMece Kapbep JKarJayblHAAaFbl  yaKbITIIA
yhiaginepre yimeneiai. Kem xarmaiimapna Koraprbl (JABIHFBI) KeMepJep KoK
YKaOIbIKTAphl Oap KEMICHACPMEH Ka3bUIBIIT aJIbIHAIBI.

JKyMbIC aiiMarbIHBIH TOMEHT1 OOJIITIH POTOPJIBI AKCKaBATOPJIAPMEH KOHE KOHCOJIbII
YHIHIICATFBIIITADMEH Ka3bIll aly Ke31HAE aIBIHFbI KeMEpJEpIiH YKYMCAK, THIFbI3
KBIHBICTAPHI KOHBEWEP KOJIKTI POTOPJBI IKCKABATOPIAPMEH KAa3bUIBIN aJbIHA]IbI.
DKCKaBaTOPJIBI-YHIHIITIK-KOIIPIl KEIICHICPMEH >KYMBIC ICTETCH Ke3/¢ aJJIBIHFBI
KeMepJiep KOHBEHEepll HeMece TEeMIPKOJ KOJIKTI IIBIHXKBIPIbl 3KCKaBaTOPJIapMEH
Ka3bUIBIT aJIBIHAIBI.

ApHIBIMAHBIH TOMEHT1 OOJITH KOIKCI3 KeMEHAEPMEH Ka3blll aly KEe31HJE >KOFaprbl
KeMEpJIEpIiH JKapThUIall  KapTacThl KBIHBICTAPBIH HIEpyle OKCKaBaTOPJIbI-
TEMIPXKOJIJIbl TEXHOJOTHUSIIBIK KEIIeHIep KOoJJaHblUIaabel. by skarnainapiaa, spTeKTi
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KBIHBICTAP/ABl Ka3blll aly Ke3IHJe aTalfaH KeMeHAEPAIH KypaMblHA ©3JITiHeH
KYPETIH YCATKBIII HEMECE eliey arperaTTapblH KOCHII KoyigaHyra Oomanel. Omap
HAKTHI JKaFfaiyiapia dKCKaBaTopjap MEH KOHBEHepIepAiH KaXETTi KOHE OHIMJII
KYMBICBIH KaMTaMmachl3 €Telli, all JKYMCAK JXOHE TBIFhI3 JKBIHBICTApAA KOJIKCi3

kemeHaepai (2.51-cyper) (TBIFBI3 JKbIHBICTApAA — KOCIM aly KYIIl KOIl POTOPJIbI
HEMECEe MIBIHKBIPIIBI IKCKaBaTOPIIap) KOJIIaHAIbI.
Kexke Karaimapaa apIIsIMa KBIHBICTAPIBIH KOFapFBbI Oemiri

TUAPOMEXaHUKATAHIBIPbUIFAaH TEXHOJOTHSUIBIK KEIICHEPIMEH KAa3bLIbIN aJIbIHAJIbI.
boc kbIHBIC KaOaTTapbIHBIH >KUBIHTBIFBIH JKBIHBICTAPbI KOJIKIEH TachIMasaarl
Ka3bIll ATy Ke31HE JKAYBIM JKaTKAH KBIHBICTAPBIH TEK JKOFAPFBI 0OJIiri FaHa Ka3blll
aJIbIHA/IBI.

XKaitnak cinemaep/ai OOMIBIK 1MIKI KyHEIepMEH Urepy Ke3iHjae KoK KypalaapbiMeH
OpPBIHAAJIATBIH apIly KYMBICTAPBIHBIH MEHIIIKTI YJecl >KyHenl Typle apTaibl.
MyHiaii KEHOPBIHJAPBIH UTepyAiH OacTankpl Ke3eHIHAE aplly >XYMBICTapbIHBIH
OapibIK KeJeMl KOJKCI3 >KyheMeH »kyprizuiemi (2.52-cyper). XKaybinm xaTkaH
KBIHBICTAP/IBIH KAJBIHJBIFBI ~ apTKaH Ke37€ JKYMBIC MIeO1 JKbUDKbIFAaH CaWbIH
OipTiHIEN >kKaHa aJABIHFBI KaTapiarbl Kemepiep Kasbuiaabl. COHBIMEH Karap >XKep
OenepiHe OalIaHBICTBI OYKIJI JKYMBIC I1e01 OOMBIHIIIA HEMece OHBIH Oip OeJriHiH
KBIHBICTAPBIH KOJIKIIEH TaChIMAJAANTBIH KEIICHEP MaiilajJaHyFa KOChLUIa IbI.
Kypampl TeXHOJOTUSIIBIK KEMICHIEPA1 €CENTey OHBIH KypayIlbl 0emiKTepi OOHbIHIIA
KYprizuieql. Ally >KOHE OHJIPY >KYMBICTAPBIHBIH TEXHOJOTUSJIBIK KEUIEHAEPIHIH
HEri3ri OalIaHbICTBIPYIIbl KOPCETKIII >KYMBIC IMIEOIHIH KBUDKY KbUIAAMJIBIFbI
OOJIBIN TaObLIAIBI.

bakpuiay cypakrapsl:

1. KypamIpl TEXHOJOTUSIBIK KEIICHAEPAIH KOJIJIaHbULY JKarJaijlapbl >KOHE
epEKIIENIKTEDI.

2. Kemikci3 kemieHaepal KOJJaHFaH Ke3[e apIIbIMaHbIH TOMEHT1 OeJIiriHiH
KaJIBIH/IBIFBIH KOOSUTY YIIIH KaH1ail SKCKaBallusiay cyJI0aapbiH KOJaHa b1 ?

3. I'mapoMexaHMKaIaHIBIPBIIFAH KeIIeHASpAl THIMII KOJAaHy >Kargaiiaapsl MEH
EPEKIIEIIKTEDPI.

4. Amy >XoHE OHIIPY KYMBICTAPBIHBIH Kypambl TEXHOJOTHSJIBIK KEIIeHIEPIH
KOJIJIAaHFaH Ke37le KaHal KepCceTKill 0aiIaHbICTHIPYIITBI OOBITT TaObIIaAbI?

5. Kemikci3 KelieH KypaMmblHa apiibiMa KaJbIHABIFBIH KOOCUTY JKOHE OHBIH KyaThIH
TOJIBIK MalilajaHy YIIiH KaHJai ka0 pIKTap TypJiepl KOChLIabl?

2.13. Kypsbuibic Tay KbIHBICTAPBIH OHAIPYAIH TEXHOJOTHAJIBIK
KelleHepi

2.13.1. KymMABbI-KYMTAaCThI KbIHBICTAP/bI OHAIPY MEH OHJAEYIiH TeXHOJIOTHUSJIBIK
KeleHaepi

KyMIbI-KYMTacTbl KbIHBICTAPABl OHIIPY KOHE OJapAbl KYMTAC, KUBIPLIBIKTAC IEH
KYM ally MaKcaTbhIH/Ia eHJEeY, 0acKa /1a KONTereH KYPBUIbIC Tay KbIHBICTAPBIH OHIIPY
YKOHE OHJICY )KYMBICTaphl CUSKTBI 9AETTE O1p KOCIMOPHBIH/A KYPTi31Iei.
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Kanmer xarmalia KYpbUIBIC Tay >KBIHBICTAPBIHAH OHIM ally Kejieci MpolecTepAcH
TYpaJibl: KbIHBICTAPbl OHIIPY, OJIApAbl OHJEY IEXTapblHA TachIMajjaay, Kohmasay
JKOHE JTalibIH ©HIM/II TYTHIHYIIIBIFA THEI K10epy.

KyMIbI-KyMTacTbl KbIHBICTApAbl Ka3bIll aly Ke3iHJe aTaliFfaH MpolecTepial e3apa
OallJIaHBICTBIPY ~ JI9pPEXKECl  KBIHBICTAp/Ibl  OHJIEY OpHBI  JKOHE  KaOABIKTap
KeIIeHACpiHIH Kypambl HerizgenaredH. On  maigansl Ka30a KaOaTBIHBIH — Kep
KOMHaybIHJIa OpHaJacy KarJaislapplHa, OHBIH KYpaMbIHJArbl 1pi KeCEeKTep/iH
(mowiTactap, T.0.), ca3mbl KBIHBICTAPABIH MOJIIIEPiHEe, KEHOPHBIHBIH CYJIBUIBIFBIHA,
TAWBIH OHIM TYpJIepl MEH OJlapFa KOWBUIATHIH TaJlallTapFa, Kapbep KyaThl MEH OHBIH
KYMBIC ICTEy Mep3iMiHE, COHBIMEH KaTap >KaKblH MaHJa OpHaJTacKaH Kapbepiep
cCaHbIHA OalIaHBICTHI OOJaIbI.

OHmipy MeH ©HIey TMpOoIecTepiH KypFakK »JKOHE JKapThUlal  CyJIaHFaH
KCHOPBIHJIAPBIHIA  JKCKaBAaTOPJAPABl  JKBUDKBIMAJIbl  KEHXAPJIBIK  OHICY
KOHJIBIpFBIIAPBIMEH (arperartapeiMer) (2.53, a-cyper) KeleH i, aj TOJbIK CyJIaHFaH
HEMecCe Cy acThl KEHOPBIHAApPBIHAA OHJIPY MEH OHJEY >KaOIbIKTaphl 0ap >Ky3€TiH
cHapsiaTapabl (2.53, 6-cypeT) KoJjaHy apKbUIbl TOJIBIK KYpacThIpyFa Oomaisl. Ipi
KecekTi Marepuanaap (+70 mm Qpakiusiiap) OoiMaraH Kesfe KyMIbl Oedir, Tasa
KYMTac ajly YIIiH KeHXXapJIbIK arperartap KyM/bl IalbII, €JIey KepeK, all monTactap
OonFaH Ke3Je oJaplbl KUBIPIIBIKTACKa ycaTybl Kepek. JlailblH eHIM Tikenen
TYTBIHYIIBIHBIH KOJIIK KYpajJapblHa THEJIEAl HEeMECe KYMbIC aJlaHblHA YaKbITIIA
KoWMasaHabl, ajl OHACY KaJJbIKTAphl (TYTHIHYIIBI OoJIMaraH >Karjaiia KyM Ja)
KapbepAlH KEH aJblHFaH KEHICTITHE KOMMaIaHabl.

JlalibIH ©HIMI IIBIFApy YIIiH JKapThUIald TYPAKThl YCATYy-COPTTAy KOHIBIPFHUIAPBHIH
KOJTaHFaH Ke37¢ OFaH Tay-KeH Ka3bIHABICHIH KEHXKapJaH aBTOKOJIKIICH HeMece
TiKeJel O1p MeMIIITI TUETIIITEPMEH TackiMaiiai bl (2.53, g-cyper).
KyMIbI-KYyMTacCTBl SKBIHBICTAp/Ibl KBUDKBIMANBl JKOHE JKapThlIall TYpaKThl ycaTy-
cCOpTTay KOHABIPFBUIApbIHAA (ipl ycaTy HEMece COpPTTayAblH >KEKEe CaThLIaphl)
OHJICY/IIH HOTIIKECIHJIE apasiblk oHIM aibiHanbl. OHBI opi Kapail Herisri ycary-
COpTTay II€XbIHA JEWIH TachIMajjaybl KOHBEHEPNIK KOJIK MaiganaHy apKbUIbl
KYPrizy yTeIMIbI (2.53, 2 %oHE O-cypeTTep).

JlalibIH ©HIM IIBIFAPY YIIIH KbUDKBIMAJbBI ycaTy-copTTay KOHABIPFBICH 0ap (PK¥ CK)
Kemengepai Herizinen enimuimiri a3z (100-150 mbi M3/kbLT) Tpacca MaHBIHIAFEI
KapbepiiepAe KoimaHaapl. Kaszipri yakeITTa OHIIPICTIK ©HIM aly MaKcaTbhIHAa
KBUDKBIMAJIBI JKOHE JKapThlJIal TYPaKThI YCaTy-COPTTAy KOHIABIPFBIIAPHIH KOJIAHY
KOIl TapaMaraH.
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2.53-cypet. KyMIbI-KyMTacThl Kapbepiiep/ieri HeTi3r1 TEXHOIOTUSIIBIK KeIeHAeP I1H

cyibanapel:
O —akckaBatop; T — tuerim; A — aBrokenik; TK — tacnanel konseliep; B — 6apxka; XKC — xy3eTin
cHapa; JKY¥Y CK — »KpUDKbIMaIIbl HEMECE JKapThlail TYPaKThl ycaTy-copTTay KOHIABIpFbICH]; ¥ CLI —
ycary-copTray 1exbl; [l — TyTBhIHYIIBI

Kyprak *xoHe opTalia cyjlaHFaH KYMJbI-KYMTACThl KEHOPBIHIAPBIH UTEPY/I€ Maii1aJIbl
Ka30aHbI TypakThl ycaTy-coprray rextapbinga (¥ CL]) eHmey TeXHOIOTHICH KEHIHEH
Taparad. Kymabl-KyMTacThl KAa3bIHJIBIHBI TachIMaljay KalIbIKTBIFBI 2,5 KM-JCH
acnaiiapl, Oipak O0ip ¥CII Gipremie kapwepiepre (yuackenep) KbI3MET KOPCETKEH]IE
OJ KalIBIKTBIK y3apybl MYMKiH. KyMIbI-KyMTacThl Ka3bIHABIHBIH KYpPaMbIHA
IOMTACTHI (PpakiusIap Ker OoJIiFaHa aBTOMOOMIL KOJIIT (Keiae TeMipyKoJl KeJir),
an monTactap OoJMaraH jkKarjaiila HemMece OJlapJibIH MeJIIIepi IaMaibl OoJFaH/a
Oipkatap KapbepiepAe KoHBehepiik kedik (2.53, e KoHe oic-CyperTep)
KOJITaHbBLIa b,

Cyman0OaraH >KBIHBICTap IIOMIII CHBIMABLIBIFEI 1,25 M° jKOHE OJaH Ja apThIK
MEXaHUKAJIBIK KYPEKTepPMEH Ka3bill alibiHaAbl. KeHkapibl KOHBeHWepre >KbIHBICTap
OyHKep-THerImTep apKbUIbl KiOepinemi. Ipi KecekTi, ca3abl KBIHBICTAP apaiacKaH
KYMJIBI-KYMTAcThl KOCHajap >KeKe KabaTTap/a oOpHajJacKaHa, COHBIMEH KaTap
oJlap/Abl TaWJaTaHaThIH TYTBHIHYIIBLIAp OOJIMaFaH »JKarmaiia araimFad KyMJbl
KBIHBICTAp 06JIeK Ka3bUIbIN albIHaAbl. byl skarmaitnapaa apHaiibl ©3/IT1HEH KYPETiH
KYM eJIeTill arperaTTapibl KOJJaHy THIMIL. Ipi mmoWTactapapl SKCKaBaTop MEH

3
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bpakuusian  coprraipl. On  aBTOKOJIKTI KOJJAHFaH Ke3/Ie — YCATKBIIITHIH
KaObLJIJlay TECITiHIH €H1 OOWBbIHIIA, KOHBEHEpJIK KOJIKTI KOJJaHFaH Ke3le —
KOHBEHEp TacmachblHBIH €Hl OOWBIHIIA Kypri3uieal. bya ke3ge skckaBarop
OHIMIUTITIH apTTBIPy YIIIH 1pl IIOWTAacTapJbl OYHKEP-THETIIITIH eJeTiHae 0o
aJIBII, OJap bl TA0CNIbAepre KUHAI, AaBTOKOIIKTEPIe THE KiOepei.

Opraiiia cynanfal KYMJIbI-KYMTACThI KbIHBICTAp Cy TOMEHJIETY KyHhesepi OonmaraH
JKarjaia JpariiadlHgapMeH Ka3bUIbIN ajbIHBIN, CyAaH Kyprary YUIiH (TaOuru
BUTFAIIIBUTBIKKA JICHIH) YHIHAIrTe KOoWManaHaabl JKOHE aBTOKOJIK KypasJapblHa
Hemece KoHBeiepre (2.53, 3-cypet) tueneni. Konpeepiik keik Ke3iHae KypFaTKbIII
OyHKep-THETIII, COHBIMEH KaTap KOJJICHCH KUMAachl IOHEC KYPFaTKbIII-KOHBEHepIep
KOJMaHblIaaAbl. ToAThIpy KOA(DPHUITMEHTIH JKOFapiiaTy MaKcaThIHIA JparjiaiHmapra
TeCiK meMimTep uiefi. MyHnail memimrep KeHKapablH OUIKTITiH KeTepyre ceOebiHn
TUT13€e1 .

Kyprak >xoHE CyJbl KYMJBI-KYMTACTBl >KBIHBICTap/Ibl Ka3blll ajy YIIIH COHBIMEH
KaTap, apKaH/bl CKperepiiep MeH MyHapalibl 9KCKaBaTopJap Ja KOJIIaHbLIa IbI.
¥Ycary-copTTay IEXTapbIHBIH ka0nabIikrap KemieHiHe xakTbl (OKI¥) jxoHe KOHYCTHI
(KOY¥, KMY) ycatkpimrap, GpakuusuiapAbl ajjiblH aja >KOHE apayblK eleyre
apHaliFaH TepOeaMeNi, MHEePUUSIbl KeJIOey eJIeKTep, eJey aljblHla XOHE OJlaH
KeWiHT1 (pakuusuiapAbl a0 YIIH, KYMTAac MeH KyMmibl dpakuusiiapabl Kyprarty,
KYMJIap/ibl Kiaaccupukamnusiay YIIiH KaKeTTl KaoapIKTap Kipesai. Kuslpiisikrac mneH
KYMTacThl Oeiin aiy Ke3lHAEri ycaTy cyji0achl YII CaThlIaH TYpPAJbl, ajl OJIApAbIH
KOCTIAChIH aJly K€31H]I€ €K1 CaThbUIbl 00JIa IbI.

KyMIbI-KyMTacTbl KEHOPBIHAAPBIH HMIepyJIH 1K1 Kylenepl — OOWIBIK HeEMece
KOJIJIEHEH OlpKaraayJsibl, Kelie Beepiii 00Iaibl.

KyMIbI-KyMTacTbl O KbIHBICTap/IbIH cynaHOaraH Oediri Oip KeMepMeH KasbUIbII
anbiHabl. Kyprak >KbIHBICTAp KaOaThl KaJIbIH OOJFaH7a JKOHE KOHBEUEPJIK KOJIKTI
KOJJIAaHFAHJa KE€H KYMBICTAPhIH Kayirci3 KYpridy YIIiH OWiK KeMEepHaiH >KOFaprbl
Oemirin (20 M >koHE OJ1aH J1a OMiK) KeMEp/IiH KOFapFhl alJaHbIH/Ia OpHAJACKaH apHabI
YKYMBIC Ka0abIFbl Oap aparnaitumen 35-40°-ka neitin (2.54-cyper) TericTeitmi.

Azman cysbl KYMIBI-KYMTACThI JKBIHBICTAPbI Ka3bIll Ty KE31H/Ie OHJIPY KeMepi eKi
apakemepre (Kyprak JkoHE as3fam Cyibl) OeiHedl, oJlap opTypil Kazy
MalIuHaIapbIMEH Ka3bUIbIN anbiHagbel (2.53, 3-cyper). TeMeHHEH KeOcCill ajaThiH
JparJaiHMEH Cy acThIHAH JKBIHBICTApIbl Ka3bIll ally KEe31HJAE€ TOMEHT1 KeMep.iH
OMIKTIT1 KEHXapJblH Cy OETIHJErl KOHE Cy aCThIHIAFbl OOMIKTEpIHIH ONbIPbLIYbIHA
JKOHE JIparyiailHAbl JKbUDKBITY KaKETTITHE OalaHBICThI DKCKaBAaTOPABIK KOCIMN aily
TEPEH/IITHEH a3 00JIaIbl.

O3¢eH JKaraChIHJIAFbl CYJIBl KYMJIBI-KYMTACThI KEHOPBIHAAPBIH APESHAXKIBIK OPXKOJIIap
KYPri3y apKbUIbl Cy JIEHredl TOMEHIETUITr€HHEH KeHlH JparfjalHIapMeH Urepyre
Oonaabl, 0N KeMmep OWIKTINH OipmaMa yiIKeWTyre (Kep acTbl CyparbIHbIH
TOMEHJCTUITEH IaMachlHa) MYMKIHJIK Oepesi. ©O3eH xKarachlHIarbl KEHOPBIHIAPIbI
Urepy OKbULABIH KYpFak wMesriminge skypriziiemi (8-10 ait). JKaybiH-mmamisia
mesrutinae (coyipaen mrinmere aewin) YCL[ mmumkizatnen mrabenb TypiHAETI
KoMMasap/1aH KaMTaMachl3 €TiIe/1, 0JIap ©3€H apHACHIHBIH CY
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OacTaifTbIH y4acKesiepiHyie
OpHaIacabLKOMMaapIbH - CUbIMABUTEBL ¥ CL

TOPT QUK OHIMAUINHE TeH KaObUTIAHAIBL

OscH  KarachHIAFbl  KEHOPBIHIAPBIH — HIepy
TUIMIITH apTTHIPYFa Kapbep Kaz0arapbIH/Ia KaybIH-

M MIAIIBH CYJApbIHIA SKBIHBICTAPIBIH, JKUHAKTATYHI
I xome e onapypl ¥ CL mmkizar petiHzie naiaiaHy
BIKIAT €Tel. Byl KeHBICTApIBIH  JKMHAKTATY
THAIMIUTIN YKAHAKTATY Ko hHIeHTIVEH
= CHTATTARIL On >KVHaKTaFaH SKbIHBICTAPIBIH
Tay-KeH  Ka30achIHBIH ~ OacTarlkpl — KeJieMiHe
KATHACHIMEH AHBIKTATAIBL, YKUHAKTATY
KO3(pUIEHTI eHAIpy KeMEpIHIH OMIKTIN MeH
V3bIHIbEBl aPTKAH CaliHbl KeOeHerl, COHbIMEH

KATAp ©3¢H apHachH Tericrey Kesinne 0,9-0,94
TEH 00JIajbI.
< DKCKaBaTOPJIbI-aBTOMOOUIIBI1 OHJIIPY
T A|  KEUIEHIEPIH KOJJIaHFaH Ke3Je Kemepiepl
OypbIC MimIHAI ©THedal OoinbIK eHoe-
NaHEeIbJACPMEH HEMeCE OJIOKTapMEH Kazblll
aylaJipl. DKCKaBaTOPJIbI-KOHBEHEpIl eHAIpY
2.54-cypet. KyMapI-KyMTacThl KeIICHACPAl ~ KONJaHy —Ke3iHAe Kemep
KBIHBICTAp/bIH KaJIbIH Ka0aThIH OHIK oTIel OOMIBIK, KOJJACHEH HEMece TYHBIK

KeMepJIepPMeH SKCKABALISIIAY CYJI0AChL] OOMIIBIK eHOeepMeH KbI3BUIBIN abIHA/IBI.
1- nparnaiin; 2 — MexaHuKalbik kypek; 3— O6yuxep-  KOJITaHBLIATBIH €HOENep THIIl, COHBIMEH

THEril; 4 — KEHKAPILIK KOHBeliep KaTap TaHeJbJeri eHOenep €Hi MEH CaHbl
MEXaHHUKAJIBIK KYPEKTEp MEH JApariaiiHmap

KYMBICBI KE€31HJ€ KailTa TUErimTepAiH OOJyblHA, OHBIH Y3bIHIbIFbIHA, OyHKEp-
TUETITIH TYCIpy KOHBEHEpIHIH Y3bIHABIFBIHA >KOHE HKCKaBaTOp MapaMeTpiiepiHe
OailylaHbICTRl 00JaAbl. OHNIPY MAaHENBAEPIHIH €HI Ka3y-THeY >KaOIbIFbl peTiHae Oip
IOMIIITI TUETIIITEPAl KOJAaHFaHaa Keoeie .
OHJIIpy KeMEpJIepiHIH >KYMBIC aJlaHJApbIHBIH €HI MaHelh MEH KOJIK >KOJbIHBIH
€HIMEH, COHBIMEH KaTap JailblH ©HIM1, OHIIPICTIK OHIMAl KYpFaTy mTadesbIepiHiH
CaHBIMEH JKOHE eJIeMIepiMeH (mTadenbaep apachIHIarbl apaKaIbIKTHIKTBI €CKEPIIT)
Kebeiiei.
OHIpy KaOABIKTAphl KEMICHIHIH OHIMIUIIT 1pl KECEeKTI MaTepHaIapAblH MeJIepi
MEH OJIIEeMIHE, CYPBINTAY >KOHE KYMJBI-KYMTACThl KOCIA CalachlH TYPAKTaHABIPY
TOpeKeCciHe, KCHOPHBIHBIH CYJIaHy JopeKeciHe OailmaHpIicThl Oomaabl. Komaiisr
JKaraiapa KeleHaepiH oHIMIUIIN 5KCKaBaToOp MIOMIlli CUBIMIBUIBIFBIHBIH 1 M-
He ecentereHne 300-400 MBIH M°-Te KETE/I.
JKy3inm KypeTiH CHapsAAThI KEIICHIEP KYMJIBI-KYMTACThI KBIHBICTAPbI Cy aCTHIHHAH,
KOOIITIK JKaFgaija ©3€H apHajJapblHAaH OHAIPY Ke31HJe KEHIHEH KOJJAaHBLIAJIbI.
Kyzinm  KypeTiH cHapsATap MWIBIHXKBIPIABL IIeMill, Tpeddepnal MmeMim >KoHE
KYMCHapsiiTap MeEH mnaiiiananbuiafbl. bipkatap skarmainapia >Ky3il  KYpeTiH
CHapsiATapAa ©HJIey >KaOJbIKTapbl OpPHATHUIAABI: TepOenMeni eleKTep, acTayibl
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MIANFBIITAp, KIacCH(PUKATOPIIAP, VCATKBIIMITAP;IIAI0 KAIIBIKTAPhl aKBATOPHUSHBIH
KEeH aJlbIHFaH KEHICTiHIe KoiMmamaHanwl. JlaiiblH ©HIM anaTblH MYHAAH IpPEHAKIbI
KEIIeHACp KOCIMOPBIHHBIH OHIIICTIK KyaThl Kem OojFaHaa KoyuaHblianel. Kem
XKaraanmaa Ky3ill KYpPETiH CHapsaTapja TeK elekTep (IodTactapabl, KYMIBI KOHE
moMTacTapAbl 06N ajy YIIiH) OpHAThUIAIbl HEMECE OHJLY >KaOJbIKTapbl MYJJIEM
OOJIMaNIbI.

[IBIHXBIPBI MIOMIIITI JKY31I KYPETIH CHapsaTap (IeMil cUbIMABLIBIFL 280 J-re
JICHIHT1 CepHsUIbI MIBIFapbLIATBIH KYMKA3FBIIITAP) Cy JACHreiiHeH 15 M TepeHaikTeri
KCHOPBIHAAPBIH KA3bIll alajbl, ONapiAblH eHiMaimiri carateina 300 M3-re neiiin
KETel; TaNIbOHUPJICHIIPY OJETTE apKaH apKbUIbl OpbIHAATansl. MyHmai
CHapSIATAp MIOWTACTHI KYMJIBI-KYMTACThI JKBIHBICTAPIBI KA3bIT alTyAa KOJIIAHBLUIA b,

2.55-cypert. ['peiidepii Ky3im )KYpETiH CHAPSATAPBIH CYI0aIaphl:
@ J)KOHE 6 — CoMKeciHIe OYPBhIUIMAIbI )KOHE KoTepMeri ke0eri; 6— KbUDKBIMAJIbI apOaIibIKKa
OekiTinreH 6acTel OJIOKTAp

['petidepni xebeni (OypblIManbl HE KOTEPMEIl) HEMECe KbUTKbIMAIIBI apOaIIbIKThI
MKY3IIT )KYPETIH CHapsaTapAbIH (2.55-CypeT) meMilll CUbIMABUIBIFGI 1-5 M3; Kecin amy
TepeHairi 6apabaHHBIH apKaHbIMEH aHbIKTanansl xkoHe 30-40 m-mi kypaiasl. Kecin
aiy Teperairi 10 m-gen 20 xone 30 M-re Jeiiin apTKaH Ke3fie rperdepiii CHapsaThIH
eHIMLIIT 25 xoHe 45 Y%-ra ToMeHela. MyHail cHapsiaTapaa apury xoHe OHIIPY
KYMBICTAphIH OIp yakbITTa KYpridy MakcaThlHAa €Ki rpeddepni memim 0oJysl
MyMKiH. ['pelidepini cHapsaTapasl kKymrac memiepi ke (30-70%) KyMIbI-KyMTacThl
KBIHBICTAP/bl Ka3blll anyda KoJJaHy THIMAL Oosbin TaObutaabl. KymIbl-KyMTacThl
KOCIla HEMeCE JalblH OHIM >KY3II KYPETIH CHapsATapAaH OapikajlapMeH, Tacrajbl
KOHBeMepJaepMeH HeMece KOMBIPTHAK KYPri3rill KyObIpJIapMeH TachbIMalaHaIbl.

Kysinm KypeTiH CHapsITapMeH Kas3blll aly Ke3iHAErl HEri3rl TEeXHOJOTHSIIBIK
nmapaMeTpiiep: Kasblll ajblHATBIH Cy acCTBhIHIAFbl KaOaTThIH KaJbIHIBIFBI (KEHXKap
OWIKTIT1), KEHXKap MEH €HOe eHl, >KYMbIC MIeOiHIH Y3bIHABIFRL. KeHxap OWIKTIr
CHApSAATBHIH KOcCINl ally TEpeHIIrIMeH aHbIKTanaabl. EHOe €HI MEH OHBIH KBbUDKY
OarbITBl KOJIK TYpIHE, JKY3IM JKYPETIH CHAPSAATHIH THUIIIHE KOHE Kasblll aiy
TepeHAirine OaimanbICThl 00s1aapl. KyMKa3FhIIITAp MEH KYMCHApPSIATAPIBI KOJIJAaHFaH
Ke37e Kemkap (eHbe) eHi aparaiapipl KOJJIaHFaH Ke3/eTl 9MICTEPMEH aHBIKTaIabl.
['petidepni cHapsiaTap YIIIH Tay-KeH Ka3bIHIBICBIH KY3IM KXYPETIH KOHBEHEpMEH
JKarara JIeHiH TachIMalllay Ke31HJAEr! €HOEHIH €H YJKEH €Hl JKy3il KypeTiH Oyxrta
V3bIH/IBIFBl JKOHE CHApSATBIH TOTETIH KOHBEMEPIHIH YIITapbhl MEH Tpeidepni xebde
apachlHIarbl  KAIIBIKTHIKTAPBIHBIH ~ KOCHIHABICBIMEH aHBIKTAJIAJbl, OHAIpIITeH
KOCTHIaHbl CHapsJTa OHJEY MaKcaThlHAa €HOe €Hi alABIHFBl HYCKaJaH 2 ece Kol
0omybl Kepek. Ka3bln anblHATBIH ay/laH eJIeM/JIepl CilieM oJIeMAEePIHEe )KOHE OHAIPY
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JKaFIaiiapbiHa OaliIaHbICTHI AaHBIKTAIA B,

JKy3im KypeTiH cHapsiaTapMeH ka0abIKTaIFaH KEIIEeHAEPA1H MayChIM/IBIK ©HIMILITIT1
500 MbeIH M KOHEe OJaH Ja Kell 0oNajbl, OHBIH yaKbIT OOMBIHIIA MNaiifanaHy
kodpdunmenti 0,5 mamaceiHga O0onaapl. Bysl KemeHHIH MIEKTEyIl 3BEHOCHI Korl
JKarqaiiia KoK 3BEHOCHI OOJIBITT TaObLIAIbI.

2.13.2 KubIpmibIKTAC OHAIPYAIH TEXHOJOTHAJBIK KeleHaepi

KuplpmiblkTac ©HIIpYMiH Kbl TEXHOJOTHSUIBIK TIPOIeCl Mmaimansl Ka30aHbl
KeHXKapiiapJlaH eHJIpy, ycary, copTray, OalbITy, KoWMalay >KOHE JallbIH ©HIM/I1
TYTBIHYIIIBIFA THEM X10epy mpolecTepiHeH Typajabl. JKaOAbIKTap KEIIeHIHE OYKII
TEXHOJIOTUSIUIBIK aFbIMJIaFbl — KEHXKapJaH Kasblll ainylaH OacTam JalblH ©HIM
KOMMachIHa THEI K10epeTiH KaOAbIKTapAbIH 00pi Kipei.

Kyarsl a3 (xbutbiaa 200-400 MbIH M°) HeMece yakbITIIA (MBICAIBI, KO KYPBUIBICHI
KE3IHJIErl Tpacca MaHbBIHJAFbl) KapbepjepMeH KOopiapbl IaMajibl KEHOPBIHIAPHIH
UTepreHie KeleHaepre KbUDKbIMabl ycaTy-copTray KoHabipreuiapsl (ZK¥ CK) sxone
KBUITAM  KUMBUIJAWUTBIH ~ eJIeMiepl  IIaMalibl  OHMAIpYy  KaOJbIKTaphl:
ayaMEeHCOKKbUIa OypFbUIay CTAaHOKTaphl, Olp MIOMIIITI THErimTep, Oyibao3epiep,
IIOMIII CHBIMIBUIBIFEL 2-3 M3-T€ JeiiH SKCKaBaTopiap *KoHe KyKKeTeprimTiri 7, 12
*KoHe 27 T aBToe3ityciprimrep (2.56, a-cyper) Kipei.

Kopnapaely kenemi 10-25 muH. M® jxoHe 0ofaH 1a Ken OOIFAaH >Karjaiija oprama
(xbu1eiHA 400-1000 MbIH M%) KoHE KyaTThl (3kbUIbIHA 1 MJIH. MS-1€H aca) Kapbepiep
caneiHaabl. Kapwepae eHAIpiIeTiH maimansl Ka30a TYpPakThl YcaTy-copTTay
HeXTapblHAa JKOHE 1pi ycaTy-OaibiTy (abpukanapeinga (¥C®D) enmeneni. byn
Kapbepliepe OHIIpY KaOAbIFbIH THIMJII TaHJAAy OHBIH KyaTbIHA, Malaabl Ka30aHbIH
canacbiHa sxoHe YCII, ¥Cd-na neifin TackiManay KallbIKTBIFbIHA OalIaHBICTHI
OoJ1aabl.

XKorapbl camanbsl KUBIPIIBIKTaC OEpIK >KE€p KOWHAYbIHAH JANbUIIAI IIBIKKAH Tay
KBIHBICTAPBIHAH (TpaHuT, 0azanbT, T.0.) eHuipiiedl. bipak KypbUIbic KOHE KO
KYPBUIBICHI KYMBICTAPBIHBIH KHUBIPIIBIKTACKA JIETEH YJKEH CYpPaHBIC OOJIybIHA
OallJIaHBICTBI OHBI KXXETTI IamMaZa OHIPy MaKCaThIHAA TYTHIHYIIbLIIAPFA JKaKbIH
OpHAJIACKAH 9PTYPJIl MIeTIHI1 KBIHBICTAPBI (KYMTACTap, OKTAC JKOHE JIOJOMUT THUMTI
KapOOHATTHI KBIHBICTAP) Ja MalganaHabl.

KublpmiblkTac kapbepiiepiHae (Kasblll ajdblHATBIH KBIHBICTAPABIH OEpIKTIFT MEH
KYPBUIBIMBIHA ~TOYEJICI3) ayaMEHCOKKbUIAN OypFbulay CTAHOKTap, KapbepJlik-
KYPBUIBICTEIK dKckaBatopnap (E>1,25 wm®) xome xykkereprimtiri 10 - 27 T
aBToTyciprimrepi Oap kemenaep (2.56, 6-cypeT)  KonmaHbutanbl. MyHnan
KEIICHIeP 11 HEeT131H/Ie KaJIbIHIBIFBI OpTalia OIpTEeKTI KbIHBICTAPAbI, COHBIMEH KaTap
KIBIHIBIFBI 4-5 M JKa3bIK KaOaTThl KbIHBICTApJbl WUrepTiH koHe ¥ ClI-Ha neitin
TachIMaiay KaIIbIKTBIFRI 2,5-3 KM OoOJIaThIH Kapbepiiepie KOJJaHFaH THIMII
Ooonmaapl. OHail  aTBUIBINT KOMAPBUIATHIH >KBIHBICTAPABl HMIEPreHae  Ka3y-THEY
xabnpirbl  perinae YCL[ Hemece Kaiita Tuey OekeTiHe JeiliH TackIMalgay
KambIKTEIFBI 0,5-0,7 KM-71eH a3 00JiFaH Ke3/¢ Kasbl-TachiMaJIay MalllMHACKHI PETIHAC
YKYMBIC ICTEUTIH Oip MeMIIITI TUETITEp KOIAaHbUIa kI (2.56, 6-cyper).
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2.56-cypet. KubipmibIkTac KapbepiiepiHAeri HeT13T1 TEXHOJOTUSITBIK KeIIeH P IiH
cyiibanaper:

CBY xone CBIII — coiikeciHIie ayaMeHCOKKbIIANTHIH JK9HE I1apOIIKajibl OYpPFbUIayCTaHOKTAPHI;
P — koncbITkpI; b — Oynpaozep; I1 — tuerinn; O — skckaBarop; XKY — KbUDKbIMAJIbl YCATKBIII,
A — aBTomMoOub Koumiri; T.-xk. — Temipxkon kedmiri; TK —tacnans! kouseiiep; XK¥ CK — KbUDKbIMaTBI
ycary-copTray KouabIprbicel; ¥ CL[ —ycary-coptray nexsl; ¥ CO — ycary-coprray padpukach

OHIMILTITT KOFaphl KapbepiiepAe >KBIHBICTApIbl JKamnmail Ka3bll aly Ke3iHje
IIAPOIIKAJIEI OYypFBLIAY CTAHOTHI, KAPhEPIK MeXaHUKANbIK Kypekrepi (E=3,2+8 m®)
OHE KYKKeTeprimriri 27+75 T aBroe3iTyciprimrepi 6ap kemenaepai, an ¥CD-Ha
JIeliH TachIMasiay KallbIKTBIFBI Y3aK OOJFaH a TEMIPXKOJ KOTIKTI KemeHaepai (2.56,
2-cyper) KoajaHanabl. KoHBeliepsi HeMece aBTOMOOWIIBbAI-KOHBEHEpl KemeHaep/Il
KapOOHATTHI JKBIHBICTAPJBI HUTepyAe KOJaHy maipanbl Ka3z0anel ¥Cd-na npeiiin
TachIMajiay KalIbIKTBIFBIH  KBICKAPTYyFa (HETi3lHEH Tayjbl  Kapbepiepae),
HKCKaBaTopjiap OHIMAUIIH  apTThIpyFa, KaJJIbIKTapAbl Kapbeplie Kajablpy
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HotmkeciHae YCd-Ha TachIMalTaHATBIH Tay-K€H Ka3bIHABICHIHBIH  KOJIEMIH
keOelityre (20-30 %-ra JeliH) >KOHE TEXHOJOTHSUIBIK UHKIIH Y3IIKCI3AITrH
KamMTaMachI3 eTyre (2.56, 1 )KoHe e-cypeTTep) MYMKIHIIK Oepei.

KapOoHaTThl JKBIHBICTAPBIH KONTEreH KEHOPBIHAAPHl — KypAell KYpbUIbIMIIBI,
OCPIKTITT OPTYPJIl JKBIHBICTAPABIH KaTbIHABIFEI a3 (0,5-1,5 M) ka3bIK kKoHE Keoey
KaOarTapblHaH KypbulFaH. KapOoHaTTBhl IKBIHBICTAPABI aThII KOMapy Ke3iHJe
JKBIHBICTAP KATThl YCAKTaJIBIN, OCPIKTIT KOFaphl OHIMA1 KabaT KbIHBICTAPHI OEPIKTIT
a3 ca3apl KabarTmianap >KbIHBICTAPBIMEH apaiachlll KeTeadl, jkoHe ne A3 opHamacy
allMaKTapbIHAAaFbl KapOOHATTHI >KBIHBICTAPJABIH «KYWIM» KETyiHEH OHBIH OEpiKTiri
toMmeHeial. COHBIMEH KaTap, >KbIHBICTAPAbl OHJCYNIH MEXaHUKaJIbIK TCUIAepl
Ke31HAeri MYMKIHAIKTep (ycaTy, copTray) Ae Imekteym. OCBIHBIH HOTHXECIHAE
KapOOHATTHI JKBIHBICTAPABI AaTHINl KOMAPy AapKbUIBI JKammaid JalblHAay Ke3iHe
KHUBIPIIBIKTAC Kapbepiepinaeri KarasikTap keseMi 40-50 %-ra jxeTei )KoHe mai1aibl
Ka0aTTarbl JKOFapbl MapKalibl ©HIM ajyra OoyiaThlH >KbIHbICTap Meummiepi 25-30 %
OonFaHbIHA KapaMacTaH UIbIFApPbUIATHIH KUBIPIIBIKTACTRIH OepikTiri TemeH (200,
300, ketime 400 mapkaynapbl) Oonaabl. JKbIHBICTApABI Kamlmai JalbIHIAAy Ke31HJC,
CBIFBUIFAH OPTaJia aThINl KOMapy Ke3iHJe Jie OCpIKTIrT SpTYpl KbIHbICTApAbl O6JeK
Ka3bIll Ty KYpJeil dKCKaBaTOPJIBIK COPTTayJbl KakeT erenl. MyHaal Hycka kKabar
KAJIBIHABIFBl 4-5 M OoJiFaHAa >XKOHE OpPTYPJl >KbIHBICTApAbl KO30€H aXXbIpaTyra
MYMKIH/IIK O0JIFaH a FaHa 1CKe aca/ipl.

CoHJBIKTaH, KapOOHATTHI JKbIHBICTApAbI (/1, 5-6-Fa aeiiiH) xyKa KabaTTapMeH JKeKe
aThIll KOMAapyChI3, an Oepik >KeIHbICTapAbl (/1, 10-ra neitiH) KypamIbl TOCILIMEH
ManbpIHAAay TUIMI1 Oosanel. Byl Ke3[e MacCUBTI aliibIH ajla KOICHITY CUIKIN aTThIPY
apKbUIBl JKYpPri3uiefil. Opil Kapail KOICHITBUIFAH >KbIHBICTAp KabaTTapMeH Ka3bUIbII
aJIbIHAJIBI KOHE THUEIIE/I].

KapOoHaTThl >KbIHBICTApAbl 06JIEK Ka3blll aly Ke3IHJErl OHAIpY >KaOIbIKTapbl
KCIIeHIHe Kipeai: JKBIHBICTApAbl Ka3blll ajlyFa JIalbIHJIAay 3BEHOCHI — acCIaJibl
MEXaHUKAIBIK KOMNCBHITKBIILITAD (2.56, orc-CypeT) Hemece KOChIMINA OypFbLIay
CTAaHOKTApbl; Ka3blll aly >KOHE THUEY 3BEHOCHI — Oip memimTi tuerimtep (2.56, orc-
CypeT) Hemece Oynbao3epiiep xoHe dKckaBaropiap (2.56, 3-cyper); KoK 3BeHOCHI —
KOII JKaFJai1a aBToe31TyCIprimTep.

JKbrapicTappIH OCPIKTITIH TIKENIeH KapbepiH KEHXKapbhIH/Ia aHBIKTAy HOTHXKECIHJIE
MYHail TEXHOJOTHUSI KOJJaHFaH Ke3/le KUBIPIIBIKTACTBIH Carachl KOTeplie/l, OHbIH
OHIMI KeOelesl, oHJIey YIIIH TachIMalJaHAThIH Tay-KEH Ka3bIHJBICBIHBIH KeJieMi
JKOHE OHBIH KeCceKTuIiri azasapl. COHbIMEH Karap OipTanail >karjmaiiapaa eHJIey
nexTapbiHaa 0actankpl (1pi) ycaTyabl )Kyprizoeyre MyMKiHIK Oepei.

JKbIHBICTap bl KUBIPIIBIKTACKA OHICY XKAOABIKTAp KEUIEHACPIHE KIPETIHJEP: TPaHuT,
0a3aJbT KOHE KyMTacTap CHSAKTBHI TYPILUIl KbIHBICTApJbl COMKECIHIIE 1pl, OpTalla
YKOHE Malijia YIII CaThUIbI YCaTy MaKCaThIHIa KOJIAHBUIATHIH KaKThI (CHPEK KOHYCTHI)
ycatkpimap (LK sxone KK]I), kanbintel konycTbl (KCJI) ’koHEe KbICKa KOHYCTBI
(KMJI) ycaTkpImiTap; COHBIMEH KaTap IIOTIHAI >KbIHBICTAPIbl YCATaThIH COKKBIJIBI
ycaTkbImTap (6anraibl 5KOHE pOTOPIIbI);

yCaTyJIbIH KE€Ke CaThUIaphl aJIbIHAA €JICY, JacTayIIhl KaJABIKTap sl 06N any YIIIiH,
KaTtapAarbl KUBIPIIBIKTACThl 0-5 MM  dpakuusiiapeiH  0ejie  OTBIPHIT, TayapJibl
dpaxmusapra (0-70 sxone 0-40 MM) copTTay, KMBIPIIBIKTACTHI LIA0 KOHE KYpFaTy
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YIIIH KOJIJAQHBUIATHIH €JEKTep (MHEPIUSIIBIK XKoHE Tepoenmeni);

mamackl 0-5 MM OosaThiH  ycaTy KalJbIKTapblH IIJIAMCBHI3JaHIbIPFaH Ke3/le OHBIH
apacbiHad 0,15-5 MM Qpakuusiasl KyM ajqy MakcaTblHIa CIUpalbll HEMEce Kol
Kamepasbl CyMEH KYpri3ijeTiH Kiaccuduraropiap ;

eKIHILIl CaThUIbl YCATYIbIH aJJIbIHAA >KOHE KWbIH IIAWBUIATBIH Ca3/bl JKBIHBICTAp
OOJFaH Ke3/e KUBIPIIBIKTACTBI TayapJibl OHIMJIEPIe COPTTay albIH/A KBIHBICTAPIbI
II1aK0 YIIIH KQXKETTI a0 KOHABIPFBIIAPHI (CKpyOOepep, acTaysbl MIANFBIIITAD) ;
KypambIHZibl 20 % apThIK ’KapaMChl3 KbIHBICTAPbl 0ap KapOOTHATTHI JKbIHBICTAPAbI
ayblp CYCHEH3WSUIBIK OpTaja e3apa 0eily HeMece TYHIBIPY OIICTepl apKbLIbI
OaifpITyFa Ka)KeT KOHIBIPFBLIAD;

Tay-KE€H Ka3bIHIBICHIH YVCATKBIIIIKA >KOHE Oacka ga >kaOIbIKTapra OipKaJbITIThI
K10epyre KaXeT TUerimTep (Tacnaibl, TepOeament).

ABTOKOIKTI KEIICHAEP/Il KOJIJIaHFaH Ke3/€ 1K1 urepy xyiesnepi OOUIBIK, KOJIJICHEH
HEeMece cakuHaibl Ooyianbl. [miki urepy *KyMeciH TaHaay HETI31HEH KYMbIC MIe0iHIH
V3bIHJBIFBI MEH KHCBHIKTBHIFBIHA, OHBIH MAaCCHUBTIH KabaTTaHy OarblHa KaTbICTHI
OpHajJacyblHa J>KOHE CYJIbI KEHOPBIHIApPbIHIA >KEPAcThl CYJAPBIHBIH KOPETUIyiHE
OailJIaHBICTHI MICHIIEI].

JKbpicTapapl Kasblll ajdyra jkammail JaiblHIay Ke3lHJE OHJIpYy KeMepJepiHiH
MaHesbAepl aThIll KOMApbUIFaH >KbIHBICTap YHIIIMI OOMbIHINIA OOWMIBIK eHOelepMeH
Ka3pUIbIN anbiHaAbl. Onap camachlH TYpaKTaHIBIPY Hemece O0oJieK Kasblll ajy
mapTTapsl OOMBIHINA JTYMIIK HE MIENTIK KCHXapIapMeH Ka3bUTBIIT aJIbIHAbI.
bepikTiri opTypii KapOOHATTHI >KbIHBICTAPBI 06JIEK Ka3bIll aly KE31HJI€ MACCUBTIH
KabaTTaHy OarbIThiHa OalIaHBICTHI Ka3blK Hemece Keibey (25°-ka JeiiH) Kyka
kabatmanap (0,3-0,5 M koHe oflaH Ja KeIl) KeKe JalbIHIAJbIN, KAa3bUIbIN aJIbIHAIbI.
EnGenep 0oisibIk 00anbl d&oHE Y3bIHIBIFbI OOMBIHINA )KYMBIC OJOKTapblHa O6IIHE].
OHBIH OpKalChICBIHAA KE3EKIIEH KbIHbICTapAbl cuikinm arteipy (H,>5+6 kesinze)
YKOHE MEXaHUKAJBIK KOIICBHITY, Ka3bIll aly, THEY JKYMBICTapbl Xyprizuienl (2.57 xoHe
2.58-cypertep). JKazpik kabarrap kewxkap-ananaapMmen (2.57, 6-cyper), ai kKenoey
KabaTTap IICNTIK HeMece MYMIIK KeHkapiapMmeH (2.57, a xoHe 2.58, a-cyperrep)
Ka3bLIBIT aJIBIHAIBI.

Kaspin anmy xoHe THey >KaOAbIFbl pETIHIE OyIbAo3epiiep MEH MEXaHUKaJbIK
KYpPEKTepAl KOJJIaHFaH Ke3/1¢ Ka3bIll aJIbIHFaH JKBIHBICTAp OYJIbJ03€PMEH IITAa0ETbIe
JKWHANAJbl, OJJaH HKCKaBaTOPMEH KOJIK KypaindapbliHa tueneni  (2.57-cyper).
Bynbno3epiik  KOHE  KOICHITKBINI KAOABIKTAp OIp TPAaKTOPJBIK TapTKBIIIKA
OpHATBUIAJIBI, OJI JANBIHIAY JKOHE Ka3bIll aly MPOIECTepiH Ke3eKIeH Oip arperaTneH
OpbIHIayFa MYMKIHAIK Oepedi. Al Tay-KeH Ka3bIHIBICHIH apajblK ITa0eNbIepre
KUHAY, OHBl THEY KaXKETTI KONIKKE THEYIl 3KCKABATOPJBIH KOFApPhl TEXHUKAJBIK
JKOHE DKCIUTyaTallMsUTBIK OHIMAUIIN MEH TMainanbl Ka30aHbIH KaKETTlI canachiH
KaMTaMachI3 eTeIl.
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2.57-cypet. Bynba03epiii-aKkcKaBaTOPIIbI-aBTOMOOMIIB/I1 TEXHOJIOTHSUIBIK KEIICH
CyJI0acHI:

a XoHE O — CoMKeCiHIIe JKa3bIK JKoHE Kes0ey KabaTTap bl KOICHITY JKOHE Ka3blll ally

boiinbik eHOenme kKeH)kap-ajlaHaapasl OyJbJI03epMEH Ka3blll ally Ke3iHIe KeMep.IiH
MIENTIK KUSOET OYpPBINIBI OHBIH OPHBIKTBUIBIK IIAPThl OOMBIHINA OJETTETiIeh
KaObuiananael (2.57, 6-cypeT), an THEriTI KOJJaHFaH Ke3[e KeMEepAiH IIenTiK
HEeMece IyMIIK KusioeT Oypwimibl Tericreneni (2.58, 6-cyper), oJl THUETITI TUey
MalIMHACKl PETIHAE KOJIJIaHyFa MYMKIHAIK Oepe/il.

TuerimmeH >KbIHBICTAP/ABI IIENTIK KEHXXapiiapMeH Kasbin anbin (2.58, a-cyper),
EHICTIKKE Kapail TackiMangay TUiMII Oonaasl. JKeIHBICTApAbl JalbIHIAY, KA3bIl aly
JKOHE THEY JKYMBICTapbIHBIH KaTaH OalaHBICBIMEH CHIIATTajJaThlH OOMIIBIK
eHoenepae TyMIIK KEeH)KapjapMeH, COHbIMEH KaTap KeJIJICHEH eHOeyepe KeHxkKap-
allaHapMEH KoHe OOMIIBIK KeHXKapJapMEH Ka3blll aly JKeKe KarJaaiinapaa — Kapbep
eJIIeM el HIEKTENTeH, KapbepAiH >KYMBIC *aFlayblHbIH KUSOET OYpBIIIbIH a3aiTy
YIIiH THIMT1 O0IaIbl.

KempicTapael  Oynbgo3epiiepMeH  TOMEHIT KeMepre ayaapblll  Tery Ke3iHe
HKCKABaTOP/IbIH JKOFapbl OHIMJIUIITIHE KETYTe, KeMepJIep Il OP>KOJICHI3 alllyFa, KYMBIC
QTaHJIAPBIHBIH CHIH JKOHE Tay-KeH KAa3bIHABICHIH TacChIMAJIay KAIIbIKTHIFBIH
KbICKapTyFa Oonampl. Tay-Ke€H Ka3bIHIBICBIH (O[€TT€ aThil  KOMapbUIFaH
KBIHBICTAP/BI) Oip Hemece OipHeme KeMepiep/eH TOMEHIT KeMEpJiH KeJikK
JIEHreKUET1He ayaapblll  Teryre 0ojaabl, OHJa OJI JKCKaBaTOPMEH KOJllK
KypajgapblHa Tuenenl. MyHpaail Oyiabao3epMeH aydapblll TOTy Keije OHIMIUIITI
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TOMEH Taylibl Kapbepiepae KohmaHbuianasl. COHBIMEH KaTap Tay-KeH Ka3bIHIBICHIH
AKCKaBaTOpChI3 —  Oynbao3epiaepMeH  OyHKEpJl  KalTaTHEerimTep  apKbLIb
aBTOO3ITYCIprimTepre Tueyre 6oyausl (2.59-cyper).
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2.58-cypet. Tuerimrep/1i KOJIAHBIT KapOOTHATTHI )KBIHBICTAPIBI KOJIOey (a) KoHe
*as3bIK (0) )kKyKa KabaTTapMeH Ka3blll aly CyJioaiaphl

Kamnmaii ka3einm  any Ke3iHAEe OHAIPY KeMepiHiH OuikTiri OipTekTi KabaTTtap
KAJBIHIBIFBIMEH HEMECEe JKCKaBaTop IMapaMeTpiiepiIMeH aHbIKTalaasl. Kenxap-
amaHaapAbpl 06JeK Ka3blll ally Ke3iHJIe KeMEpJiH OWIKTIT OHBIH OPHBIKTHUIBIFBIHA
OaltIaHBICTHI KOHE JKapTaCThl KapOOHATTHI JKbIHBICTapAa 15-20 M jkoHE oJ1aH J1a

Kol 0osysl MyMKiH. Kus0eri Terictenren kemepiepe KbIHbICTapAbl TUETIIITEPMEH
IIENTIK KeHXXapMeH (kesioey KabaTTapMmMeH) HEMece KEHKap-aJaHMEH Kasblll aJiblIll,
aBTOO3ITYCIPrilTepre THEY Ke3iHAEerlT THIMAI Kemep OWIKTIM OHBIH Kusber
OypBIIIbIHA, COHBIMEH KaTap Ka3bIll aJbIHATHIH Ka0aT KaJIbIHJBIFBIHA OaiIaHBICTHI
oonanel xoHEe on 5-10 m Kkypaiael. Kemepain Tuimal OWIKTITIH KamMTaMachl3 €T
OTBIPBIN, Keybey KabaTTapabl OyJbJ03epMEH Ka3bIll ajblll, IITA0ETbAEPre >KUHAY
Ke3iH/1e OyJbA03ep-KOIMCHITKBIIITHIH Ja, YKCKaBaTOPABIH J1a >KOFapbl OHIMJIUIITIHE
xetyre 0omanbl. On oxerTe 6-15 M-re TeH, Oy ke3ne mradens OuikTiri 3,5 M-1eH 5
M-T¢ JICHiH, ajJ OHBIH €Hi 6 M-JIeH 9 M-T¢ JIeiiH Oapaibl.

Kammaii Ka3wlm any Ke3iHAe KeMep IMaHeNiHIH €Hi B, aTThIpbLIaThiH YHFBUIAP
KaTapblHbIH CaHbIMEH aHbIKTanansl I1, (I1p=1+5). Kemepni kenbey kabaTtapmeH
Ka3blll any kesinge B,=t Hemece B,=21 (t — Ka3bin anbIHATHIH KaOAT KaJBIHIBIFHI).
Ka3plk kyka KabaTTapMeH Kasblll ajy Ke3iHJle KOICBITKbIII-Oyiba03epiep MeH
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TUETITEepAiH oHIMILTITT B, mamaceiHa OaitnaneicTel Oomanbl. Kemep manemiHiH
TUIMJI1 €H1, COMKECIHIIIE TOMbIpaK KadaThl ICHreHiH/AE JKOHE KeMEP/IIH KOMCHIThLIFaH
KaOateiHma 20-35 M xoue 30-60 M Ooaasbl.

JKanmait ka3pIm aimy Ke31HJie IMaHeN b OJIOTBIHBIH (3KCKaBaTop 0J10rkl) eH a3 eHi 70-100
M-Te TeH OoJanpl. benek Kasbll any Ke3iHjae MaHeNIbiH OYJI OJIOTHIHBIH Y3bIH/IBIFBI
YKYMBIC OJIOKTapbIHBIH CaHbl MEH Y3bIH IbIFbIHA OaisiaHbICThI (75-150 M) Gonambl.
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2.59-cyper. Bynba03epii-aBTOMOOHIIB/TI TEXHOJOTHUSIIBIK KEIIIEH:
1 — 6ynpao3epiep; 2 — OyHKepJIi KaTaTherimrep

Kemeprnepain >KyMbIC allaHIapbIHBIH €HI OHBI KYypayllbl >KOJAKTap OJImeMIepiHIH
KOCBHIH/IBICHIMEH aHBIKTaNaabl. by miamana >KpIHBICTBI O6JIeK Ka3bIll ally Ke31HIIe
KeMep/IiH KUSOCTIH TETICTeY JKOHE IMTa0eNbIepAl OpHAIACThIpYFa apHAIFaH NMaHeb
eH1 Ken OOJFaHIbIKTaH OipTaiaii keOeresi.

OHipy XKaOABIKTap KEIICHIHIH JKCIUTyaTallMsJIbIK OHIMIUTITIH Kejecl Karmaaiiap
IIEKTeYl MYMKIH: Tycipy OYHKepiHIH KaObuUigay KaOjeTi, SFHU OHJEY IEeXbIHBIH
OacTankbl 3BEHOCHIHBIH OHIMJIUIIT; KOJIIK 3BEHOCHIHBIH OHIMILIIT (MKaImai Ka3blI
aly Ke3iHJe); DKCKaBaTOPABIH THUIMJII OHIMILIIN HEMECe OHBIH JKOCMapJbl TOKTAI
TYpYybl — 06JIEK Ka3blll ally >KOHE Maijayibl Ka30a camachlH TYpPaKTaHABIPY KE31HJE;
TUETIIITEPIH TUIMJII OHIMIUIIN — OJap/Abl Ka3bI-TackIMajjay MalllMHAChl PETIHJIE
KOJITaHFaH Ke3Jle, COHBIMEH KaTap MaHelb €HI MEH KeMep OWIKTIr YJIKEeH OoJiFaHa
aBTOTYCIprilITepre THEy Ke3iHge; Oyabao3epiaepaid THIMI1 OHIMIIIr - TaHeIb €Hi
MEH KeMep OWIKTIT1 yJIKeH OONFaHJa COMKECIHIE KeHXKap-aJJaHMEH >KOHE MIEMTIK

193



KEH)KapJIapMeH Ka3bIl ally Ke31H/e.

OHipy ka0AbIKTap KEIICHIHIH TUITIH TaHJay, OHbI CalajbIK dKoHE CaHJIbIK KUHAKTAY
YIIIH OHJIPIIETIH >KBIHBICTAP/bIH KOeJIieMi MEH callachlH OWJaFblIail KaMTaMachl3
eTyre apHaJiFaH My JeJIep/il ICKe aChIpyMEH TiKeJiel OaisIaHbICTHI.

2.13.3. Taburu TacTapabl OHAIPYAiH TEXHOJOTHUIIBIK KelleHaepi

Tabufu Tac KEHOPBIHAAPBIH Hrepy epeKIIeTikTepi OHBIH (U3UKA-TEeXHUKAIBIK
CUTIATTapbIH, JMICKEIITIK camachlH, TaCTHIH OeNTiii Oip eJmemMi MeH MilliHiH (COHBIH
immiHge ipi OJOKTapbIH) CakTay, OHAIPUICTIH TAaCThIH OEpIKTITIHIH JKOHE OHIAFbI
OpTYpJii OarbITTapliarbl KapbIKIIAKTapJbl €CKepy, KeMepiep eJmeMaepi MeH
OarpITHIH KaTaH CaKTay, HETI3I1 ©HIM OOMBIHINA KaphepiiH ©HIMI a3 OOoJIFaH Ke3Jie
KaHaMa Tay-KeH Ka3bIHJbICHIHBIH (KEceKTac, YHTaK, >KeJJeHreH Tac) Oipiiama
KOJIEMIH Ka3blll aly >KOHE OHJCY KaXXeTTiriMeH aHbIKTanajnwl. [lalimansl ka3daman
JanbIH eHIMI1 (OJ0KTap MEH Japa Tactap) eHJipin any KodGUIMeHT], KanTaMaibIK
KOHE KaObIpFalibIK TacTap Kapbepiepinne coiikecinme 0,1-0,3 xone 0,3-0,7-re TeH.
ATanraH oKarjainap KOJJAAHBUIATBIH TOCULAEPIIH O>KOHE TMaijaibl  Ka30aHI
NaWbIHAAY, OHJIPIN aldy >KOHE TachiMalgay KypajJapblHbIH  ClEeUU(HUKACHIH,
COHBIMEH KaTap 11IKI UTepy KYiecl MEH OHbIH MapaMeTPJePiH aHbIKTalIbI.
KeHOpHBIH amnry >Kajmbl CHIPTKBI OPKOJITAPMEH JKYPri3uienl; KoK Kypalaapbl
peTiHAe TEK JACppPUK-KpaHIap MEH apKaHAbl KpaHIapabl KOJJaHFaH Ke3/e
KalTaMaJIbIK Tac KEHOPBIHAAPHI OPIKOJICHI3 aIlblIafbl. boC KBIHBICTAp CHIPTKBI
yiinauiere koitmananaabl. KeH anblHFaH KEHICTIK OJIOKTap HEMeEce Japa TacTap.ibl,
COHBIMEH KaTap TacThl KeCy Ke3iHJe Maiga OoJiFaH KaJIJbIKTapAbl KoiManay YIIiH
nangajadbuIagbl.

MyHpmail kapeepiepae Tay-KeH MalblHAay >KYMBICTAPBIHBIH KoJieMi Kem Oo0Jajibl,
cebeb1 opOip ACHTEHKUEKTe TaCKECKII MallhHaJapMeH TiK OOMIIBIK, KeJJICHEH
caljiayiap >KYprizy *oHe TOpU30HTAJb >Ka3bIKTHIK OOMBIHINA Tay-KEH Ka3bIHJBICHIH
OYPFBICBIHAJIBIK TOCIIMEH yaTy apKbUIbI HET13T1 JKOHE KANTAJJBIK TUIME OPXKOJaap
Kyprizuienl. KanranabslKk op:KoJagaplblH €H a3 €Hl KOJJAAHBUIATBIH — MalllMHaJIap
TUIHE OalIaHBICTBI 3-5 M Kypaibl.

Taburu Tactap KEHOPBIHIAPBIH Urepy Ke3iHJe Ka3z0a KECKIHIHIH OarbIThl opTYpJil
OOJIFAHJBIKTAH TYTac Ta, TEPEHACHTIH 1€ OOMIBIK KOHE KOJJACHEH Olp >KOHE €Ki
YKaraayJbl 101K UTepy *Kyhenepl KOlIaHbUIa Ibl:

JKa3bIK KabaTTapMeH urepy TabaH ayJaHbIHAAFbl eJIIeMaepi Oipiiama, sxep OeTiHiH
Oezepi JKa3bIK KOHE Maigaibl Ka30a KabaThl MOHOJIUTTI KBIHBICTAP bl KA3bIM ajlFaH/1a
naigananpliaapl. MyHIa nabiHaay YIIiH apKaHbl apajiap, JUCKTI, Oapiibl, aaMasibl
YKOHE CaKWHAJIBI (hpe3]ii TACKECKII MallTiHajaap KOJIAaHbLUIA b ;

KeJbey KabartapmeH wurepy 25°-Ka JAeliHT1 OYpBINITIEH OarbITTAIFAH KAPBIKIITAKTHI
JKOHE Taljanpl Ka3z0ackl KabaTTaiFaH KEHOPBIHIAPBIHIA IKBIHBICTAPABI KAa3bIIl
alFaHja TmaWganaHpiaasl. MyHAa AalblHAAy YIOiH OYPFBICBIHAIBIK TOCUT JKOHE
apHabl TACKECKII MallIMHATIAPIbI KOJIIaHbLIA IbI;

KYpPT KaOaTrTtapMmMeH urepy 25°-TaH YJKEH OYpBIIINEH OarbITTaIFaH KapbIKIIAKThI
JKOHE Takpanbl Kaz0achkl KabaTTalFaH JKOHE JKBIHBICTApABI KAa3blll  ajiFaHa
naijgananplIaapl. MyHIa JadblHAay YIIH YEeHHENepiiep, OYPFBICHIHANBIK JKOHE
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KBUTYJIBIK TOCUTIEP KOJAHBLIABI,

Kypamibl UTrepy >KapbIKIIAKTap CUMAaThl MEH OarbIThl KEHOPHBI TEPEHJIIr OOMBIHIIA
©3repeTiH KEHOPBIHIAPBIH/IA JKbIHBICTAp bl Ka3bIll ajiFaHia naiganansiiaasl. MyHaa
JTadbIHIAy VIIIH CaHJayjap JKYPri3yIiH OpTypJli OJICTepl MEH KypaylJaphl
KOJIIaHbLIAbI.

KanpiHapire! OipiiamMa KypT KabaTTapMeH eKikaaayJsibl 11Kl UTepy Kyheci xKapTacThl
apiibiMa JKbIHBICTAPBIHBIH yaKbITIIA KeJeMJIepiH Oipimama a3aiTyra MYMKIHIIK
oeperni. Om apmpiMa aliMaKTarbl Tay JKBIHBICTAPBIHBIH apachIHIAFBl Al 1ajbl
Ka30aHBIH aThIll KomMapy Ke3iHae O0C JKBIHBICTAPMEH apanachlll KETyMEH
OaiinanpicTel.KabaT  gereHiMi3  Kapbep JKaFlayblHBIH  KE3€KTI KarJaniaapsl
apachIHIarbl KCHOPHBIHBIH Ka3bIll aJBIHATBIH O6JIiri, OFaH KaphepaiH OHMIPICTIK
KyaThlH KaMTaMachl3 €TeTIH TaOWFu TacTapJblH ambuFaH Kopiapel Kipemi. Kabar
OipHere KeMepaepMeH Kas3bUIbIll ayibiHalbl. KypT KabatTapMeH Kasbill ainy Ke31HJIEe
Kapbepal Maiifananyra Oepy yakbIThl KbICKApaJbl, KEH KYMBICTAPBIHBIH TEpPEHICY
KApKBIHBUIBIFBl apTajbl, Japa TacTapAblH (Hemece OJOKTap/lblH) OHIMI JKOHE
eJIIeMCpl apTajibl, KyaTThl KpaHIAap MEH JCppUK-KpaHAapibl KOJJAaHFaH Ke3Je
KOTEPY-KOJIKTIK ONepanusiap >KeHUIIEH I )KOHE ap3aH/1ai/Ibl.

I'panum 610Kkmapvin 6HOIpy €Ki caTbliaH TYpajbl: MACCUBTEH aJbIMEH 1pi OJIOKTap
(MOHONUTTEp) OOMIHIN aJbIHAIbBI, COHAH COH OJjap Tayapiibl OJIOKTapra OeJiHel.
bacTankel MOHOJIMTTIH €Hi, OHWIKTIT1 >XOHE Y3bIHIBIFBI JKapbIKIIAKTAp KyHecIMeH
JKOHE TacCThI 00Ty OAFBITBIMEH aHBIKTANA bl Kol jkarmaiila MOHOJIUTTIH Y3bIH/IBIFbI
8-12 ™, eHi — 3-6 M, ai OuWiKTIri — 2-5 M Gonaabl. ANBIHFAH —Tayapiibl OJOKTapAbIH
xeneMi 1+ 4 M° apasbIFBIHABI ©3Tepeli KOHE OJI KapbepAe KOJIAHBUIATHIH Ka3bIIl
aiy, THCY oHE TaChIMAIJIay KYpaJIapbIHbIH KyaTbiHA OQiJIaHBICTHI 0O0JIA b,
MoHOMUTTEP MAaCCHBTEH OYPFBICHIHANBIK, OypFbUIAN-aTy, Ta3aFbIHIBI HEMece
Kypamabl (MbICalbl, Ta3aFblHAbl JOHE OypfbUIaN-aTy) TocuiaepiMeH OeliHin
anbIHABl. BypFbuTam-aty Tocili Ke31He MOHOJIUT MIMTypiapMeH TepeHIIr1 OOMbIHIIA
YKa3bIK KAPBIKIIAKKA JACHiH OypFbUIaHAIbI, MITypIaapablH apakambiKThFs! 0,8-1 M-Te
TeH. A3 peTiHe Kapa (TYTIHAIK) OKI9pl HeMece (CHPEeK) OKIdP1 CHSKThI aMMHAKThI-
cemuTpasibl A3 KoJNJIaHBLIAAbl. MOHOMMTTI KOHIUIMSUIBIK —OJIOKTapra Oeiny
OYPFBICBIHAIIBIK TOCITIMEH JKYPTi31Ie/Ii.

Moapmap 6rokmapein ouOipy Kem >Karnmaiima Oip caTbhllaH TYpajbl, TaCKECKIII
MaIllMHAJIADMEH MACCHBTEH TIKeJIeH KOHIMIMSIBIK OJOKTap (OHIIPIIIMHIH JKaJIIIbI
KeJeMiHlH 75 %) kecumin anbsiHanbl. byn corte HerizineH CM-177A Tackeckiln
MAaITUHACKHI KOJITAaHbLIAbI.

Maopmop KabaTbIHBIH KYPbUIBIMBI KYpaesi (KaTThl KapbIKIIAKTAHFaH, KYKa KoHE 1pi
CJIAHELTI TEeKCTypasbl, KbIHBIC KabaTmiamapbl MEH KaTThl Kocmajnapsl 0ap, T.0.)
KCHOPBIHJAPBIH UTEPYy Ke31HJe, COHBIMEH KaTap OEpiKTIri >KOFaphl MapMopiapiaa
(6cx>130 MIIa) HeriziHeH OYPFBICHIHAIBIK JalbIHAAY TOCUIIH KOJIJIAHBIN O1p HE €Ki
caThUIbl OHIIPY KYMBICTaphl Kyprizuiemi. Kasipri yaksiTTa Oyn camana
TUAPABINKAIIBIK J)KETEKT1 ChIHANAP, apKaHAbI apajiap, COKKbUIBI-YHTITII MalldHajap
(ueHHenep), aiMa3z Kypajabl JKOHE KATThl TMBIIIAKTHI KYKa Oapibl TACKECKIII
MaluHanap, MeKTpOYpFbIIAp, TaFbl 0acKalapbl KEHIHEH KOJIaHbLIA IbI.
Kabwvipzanvix macmapowvl endipy HeriziHeH Oip caTbUIbl XKyprizuieai. TacTbl Ka3bim
allyFa JNaiblHAay YIIH AWCK apaibl, MIBIHKBIP OapMeH >KoHe cakuHaibl (pesmi
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TACKECKII MalluHaIap KOJIaHbIIa bl

KabpipranblK TacTapibl kKecim any cyibanapbl (2.60-cypeT) Oip YaKbITThI Ka3bIll
aNbBIHATBIH KeMepJiep caHbiMeH (O0ip Hemece KeIl KeMepii), ojap/blH OHIKTITIMEH
(aytaca xeMepJi jkoHE OMIK KeMepJii), KeCill ally >KYMBICTApbIH YHBIMJIACTBIPY YKOHE
JTalblH OHIM ajly TOopTiOIMEH epekiieniHeai. AJlaca KeMmepil cyibamapiaa Kemep
oumiktiri 0,41 M Kypalael, O CTaHIAPTTHI KaOBIPFAJBIK TacTap OWIKTITIHIH €Kl
€CeCiHE TEH.

2.60-cypet. KabbIpranbIK TacTapabl Kecim ainy cyyidanapbi:

a — ajaca KeMepJIi 9p JKaKThl Kecy; 6 — Ouik kemepJiii OaraHanan Kecy; 6 — OMiK KeMepJli op >KaKThI
TIK eHOelepMeH Kecy; 2 — OMIK KeMepJli €K1 caThUIbl MIETITIK Kecy; 0 — ajlaca KeMepJii OaraHanarn
Kecy ; e — OMiK KeMepJli JKarmai op *akThl Kecy; o — OMiK KeMepJli op KaKThI Kecy; 3 — OUiK
KEeMepJIl €Kl CaTbUIbl IUaroHajb/Al Kecy;

CraHmapTTel KaOBIPFaJBIK TacTapJbl HeMece OJIOKTapAbl KeCill aily >KYMBICTApbIH
yHBIMIAaCThIpyFa OalIaHBICTBI Op KAKTHI Kecy, OaraHayan Kecy KOJJaHbUIaAbl. Op
JKAKTBl Kecy cyjibanap Ke3iHJie KOJJICHEH TUTIK Y3BIHIBIFBl TACKECKIII MalluHAHBIH
(CM-89A xone CM-518 MammHanapbl) KOHCTPYKTOPJBIK — ©JIIEMICpIMEH
meKkTeneai. baranaman kecy cyi0aga TacCKECKII MallMHa Kasblll allbIHATBHIH Kabat
TOOECIMEH KBUDKBIT, V3BIHJBIFBI Y3bIH KOJJICHEH TUIIKTEp >Kacalsibl. Op KaKThI
Kammaid Kecy cyjibaza TacKeCcKill MallliHa HeMmece OipHele MalluHaJaH TYpPaThiH
arperar KeJIJICHEH TUIIKTEp >KacaJiFaHHAH KeWiH AalbIHAAIFaH KeMepJiH OOWbIMEH
Oip per >Kypim OTil, TacTapAbl Ka3blll anyra AadbiHAaiasl. IllenTik xoHe
JTaroHanabAl cyjioagap OWIK KeMepiil op »KaKThl KECI Kammai any cyjadaiapbiHa
yKcac 0oJianpl. MammHamapIslH )KYMBIC KYpaIapbIHBIH KO3Faly OarbIThl OOHBIHINA
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cyirbanap eki TUIKe OeJiHeIl: )Ka3bIK KOHE TIK eHOSIePMEH.

Kaspin anpIiHATBIH, THENETIH >KOHE TacChIMaJJIaHATBIH >KBIHBICTAPJBIH OapaThiH
JKepiepi:Tayapsibl OJIOKTap HeMece jJapa Tac — KapbepaiH OHIIPICTIK alaHbIHBIH
KaiiTa THey OeKeTiHe HEMece Tac KeCy IeXblHa KOHIUIUACHI3 OJIOKTap, KeceK TacTap,
KUBIPIIBIKTaC, IITHIO ycary-copTray (aOpuKkacbiHa, TYTHIHYIIBUIAPFa HEMece
KolMara TachIMaJlJlaHa/ibl. O3/IIrHEeH XYPETIH )KeOesl KpaHaapasl (KeOe Y3bIHIBIFbI
30 M) aBTOKOUIKIIEH Oipre Oip kemeHae TepeHairi 20-25 M kapbepiepae KolIaHFaH
taiMai O6onaaepl. OmaH TepeH Kapbepiiepe Kasblll aly, THEY XOHE TachIMaliay
IPOLECTEPIH MEXaHUKAIAHABIPY YIIIH >KYMBIC aWMarblHBIH €HI KpaHHBIH €Ki
paauychiHa TeH OoJiFraHa ke0e Y3bIHABIFRI 40 M AeppUK-KpaHAap/Ibl, COHBIMEH KaTap
apKaHAbl KpaHAapAsl KOJJaHFaH TUiMIlI Oonambl. KOHIUIUACEI3 eMec OJIOKTapbl,
KECEK TacTapibl, KUBIPIIBIKTAC XOHE IITHIOTApAbl TachIMalgay YIIIH OipIIeMiliTi
TUETIIITEP 1 KOJIAaHAbI.

Urepy xyiieciHiH mapaMeTpiiepl Tay-KeH TeOJIOTHSUIIBIK KarIalaapMeH, TaCKECKIII
MalIuHaIap/IbIH KOHCTPYKTOPJIBIK MapaMeTpiepiMeH koHe 0acka Ja (akTopiapMeH
aHbIKTanabl. KaObipranibik Tac kapbepiaepinge kemep ouiktiri 0,41-3,0 M Kypaidibl.
Kanramanbl mMopMop KapbepiiepiHIe CakuHaJbl (Ppe3al Hemece aiMas/ibl KeCKill
MBIIIAKTBl TACKECKII MalluHAIapbl KOJJAaHFaH Ke3lle Kemep OuikTiri 1 Mm-aeH
acnaiapl. Kantamanbik Tac (rpaHUT, MOPMOp, 9KTac) OJIOKTApPBIH €Ki CAThUIbI OHIIPY
Ke3lHJe KeMmep OMIKTIN HEeTI31HEH Ka3blK >KapBIKIIAKTApJbIH OpHAJIACybIMEH
aHBIKTAIA/IbI, O 5 M )KOHE OJ[aH J1a KoT 00Jabl.

Kemepain xymbic anaHbiHblH €H a3 eHi KM-3A, KMI'-2, KMA3-188 Ttackeckii
MarmuHanapel ke3igge 6 M, CM-89A, CM-177A, CM-580A ymin — 9 m, CM-518
yuria —10 M, CM-824 ymiin — 12 m Gonaasl. Kemepiiep MeH apakeMepiep/iiH KYMBIC
YKOHE JKYMBIC >KYPTi3LIMEHTIH allaHJapbIHbIH €HI Tay-KEeH, KOJIK >XaOAbIKTapblHa
KOHE OHIM TypiHe OainaHbicThl Oonianel. Kapbeprnepae eHAIpUIETIH KaOBIPFaJIbIK
Japa Tactap MEH OJIOKTap alaHjapia CyJaH KYpraTbUIybl Kepek. KypraTy yakbIThI
KCHOPHBIHBIH TEXHOJIOTHSJIBIK KapTaJlapbIMEH aHBIKTaJdaAbl JkoHEe 5-20 TOymiKTI
Kypaiiapl. Jlapa kaObIprasiblk TacTap YHIiH mmTabenb Owiktiri 1,8 M koHe ipi
KaObIpFajbIK OJIOKTap YIIiH — 2,5 M 0oyajbl, ain mTabesib eHi KaphepiH OHIIPICTIK
KyaTblHa OalJIaHBICTHI.

Kympic 1m1eOiHIH THIMAI  Y3BIHJBIFBI  AKOHOMHKAJBIK KOHE TEXHOJIOTHSIIBIK
dakTopiapMeH, COHBIMEH KaTap TacTapblH (U3HKA-TEXHUKAJIBIK KACHETTepIMEH
anbIKTananpl. Toxipudene kymbic mediHIH y3bIHABIFBL 100 + 800 M KypaibI.

bakpuiay cypakrapsbl:

1. KypbUIBICTBIK Tay JKBIHBICTAPBIH OHIIPY TEXHOJOTHSUIBIK KEIICHIEPiHIH
KYPBUIBIMBIH CHUTIATTaHBbI3.

2. KyMOBI-KYMTacTBl KBIHBICTAPABI OHIIPY MEH OHJACYIIH TEXHOJIOTHSUIBIK
KEIICHIEPIHIH KOJIIaHbLTY KaFaiijlapbl MEH €peKIIeTiKTepi.

3. Kypsuibic Tay KbIHBICTApbIHAH OHIM OHJIIPY KaHall MPOIECTEPICH TYPAIbI?

4. KyMapI-KyMTacThl Kapbepep/IiH HET13T1 TEXHOJOTHSUIBIK CYJI0aIapblH aTaHbI3.

5. ¥cary-copTTay IeXbIHBIH KYpaMbIHa KaHal ka0 pIKTap Kipemi?
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6. KubIpisikTac kapbepiepiHaeri Heri3ri TeXHOJOTUSIIBIK KEIIEHASPiH Cy10anapbl
KaHan?
7. TaOufu Tac KEHOPBIHAAPBIH UTEPY KaFaiaapbl MEH €PEKIIETIKTEPI.
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3 TAPAY. TEPEHJAEWTIH WIEPY JXKYWEJEPI KE3IHJEIT
TEXHOJIOI'UAJIBIK KEHIEH/IEP

3.1. TepenaeiiTin urepy xyieciHiH KoJIaHy Karaaijaapbl

Cinemnin niwini men xypoiivimvl. Kabammap, xabam mapizoi cintemoep dicoHe
kabammapowiy scuvinmoizbl kemip (Kyszbacc, Opan, Exibacty3,Topraii Gacceiini,
[Ipumopckuit kpait), temip kennai (KpusOacc, Capribaii, Jlucakoska, Karmap,
KopmryHoBck), amatutTi xkoHe pochopurtti (Xubun, Kaparay,XpomMray), MbIC KeH]I
(Y nokan, XKeskazran, Akrorai, bo3make:n) »oHe 6acka KEHOPBIHIAPbIHA TOH.

HeriziHeH MacCHBTI JKOHE MITOK THUMTI U30MemMpUsIbIK cilemoep TYCTI MeTaiiaap
keHine, KMA OaceiiHiHIH TeMIpyi KBapLUUTTI, XPU30THI-acOECTTi, Tarbl COHAAN
KOIITEereH KEHOPBIHAAPbIHA TOH. bazan mapizoi citemoep anMas KEHOPBIHAAPhIHA TOH.
CoHbIMEH KaTap, MillliHI aybICHaJIbl CLIEMIEP A€ UTreplIel.

Kabar Topizai cinemaepiH KeOiCiHIH jKaHACy allMaKTapbl aHbIK, O1paK OJIapablH
camachl JKEKe cUIemMaep ascblHAa Hemece Olp CUIeMHIH TEepeHaAirT MeH TaldaH
ayJlaHbIHAAa 9pKeyKi Oonbin Kenenl. KenTereH KeHOpBIHAApHI, OIPIHIIAEH IITOK
TUNTI (TYCTI MeTaljap, XpHU30THI-acOeCT, XHUMHSUIBIK IIUKI3aT KeHaepi, T.0.)
KEHOPBIHIAPBIHBIH KYPBUIBIMBI KYPJIEIl, )KaHacy alMaKTapbl aHbIK eMeC, 00C JKbIHBIC
KOcCIajapbl Kell, KypJeil MilriHAl OipHelle KeH KhIpThICTapblHAH (OHJAaFaH >KOHE
OJIaH J1a KeI) TypaJibl. ApaKbIIIBIKTHIFBI OIpHEIIIE METPTe JKETETIH YydacKenep/e KeH
camacel OpKWiIbl Oousbin Keneni. JKanmbl KejOey >KOHE KypT KEHOpBIHIapbiHA
CIJIEMHIH TIIIIHI MEH 6JIIeMACPiHIH, KEHICTIKTIK >XaFJalbIHbIH, COHBIMEH KaTap
naiansl Ka30a camachlHBIH ©3repylHEe allblll KEJIETIH KONTEreH TIeOJOTHSIIBIK
OY3BUIBICTAp .

JKvinvicmapoviy necizei munmepi d#cane KanviHovlzbl. bapiblK kenbey xoHe KypT
KCHOPBIHIAPBIHIAFBI 00C JKBIHBICTApP CIIEMJI JKaybIN JKaTKaH JKBIHBICTAp, OJapMEH
apaJjiac JKBIHBICTAp JKOHE KabaTimamapaaH Typanbl. KeMip KeHOpBIHAApBIHAA apayac
JKBIHBICTAP JKAPTHUTAH KapPTACThI KOHE YKapTaCThl (Ka3bIl aly KUBIHIBIFBI OOWBIHIIIA
O1piHIII >KOHE eKIHII KJIacC) KbIHBICTApP, all KOMIPJIIH 631 THIFbI3 HEMECEe >KapThlIai
xapTacTel Oosanbl. KemrereH pynanbl KEHOPBIHIAAPHIH Ka3bIMl alyIbIH KUBIHJIBIK
KOepCceTKillll KeH aykbimMaa e3repeTiH Ily, meramopdranraH, MIOTiHAI >KOHE aFblll
IIBIKKAH KapTacThl apaiac KbIHBICTAp MEH maiigansl Kazoamap ToH. On 4-5-ten 20-ra
JeHiH e3repeil JKoHE OJaH Ja >Korapbl Oosamel. My3 Oom KaTKaH >KapThuUIai
KAPTACThl KOHE KAPTACThl (KON KbUIABIK MY3 KAaTKaH) apajiac XbIHBICTAP >KOHE
naiganel Kazoamap PeceiifiH CONTYCTIK KOHE COJITYCTIK-IIBIFBIC ayJaHIapbIHBIH
KCHOPBIHIaPbIHA TOH.

Kewmip kabaTTapbIHBIH KaJIHABIKTAPHI 9/ICTTE OipHEIIe METP/ICH OHJIaFaH METpre
NedlH e3repenl; CuUIeM KaJblHIBIFBIHBIH MYHJAl JUano30HAa e3repyl TYCTI
METaJIapAblH, MHUHEPAIIbI-XUMHSUTBIK — ITUKI3aTThIH, XPH30THII-acOecT, T.0.
KeHEP/IiH KabaT Topi3al cuieMepiHe e ToH. TeMip KeH/ll ClIeMIepAiH KaJbIHAbIFbI
OHJIaFaH METPJICH XKY3JIETeH MEeTpre JAehiH e3repe/l.

OnapaplH 631HIIK CHIIATTaPhI:

11,,, xepceTKilTepi apTYpi, 3-5 KaTeropusara JeiiH ©3repeTiH KbIHBICTap bl O1p
Mep3iMe Ka3blll ajy;

Kapbep TEPEHJICTEeH CaliblH MHUHEPAIJIBIK KypaMbl OipJieii 0oJica J1a )KbIHBICTaPIbIH
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OexemMauTiri KeOewir, >KapbIKIIAKTBHIFBI a3asi/Ibl, OJIapAbl Ka3blll aly KUBIHIBIFBI apTa
TYCel.

Kenpi sxaypln jKaTKaH >KbIHBICTAPJIBIH KaJIBIHJBIFBI (HET131HEH TOPTTIK IMIOT1H/I
JKBIHBICTAp) oneTTe Kon eMec (OipHemie merpaeH 30-40 M-re aeitin). COHBIMEH Katap,
KeH/J1 JKaybIll JKaTKaH > KbIHBICTapAbIH KanblHAbIFEI 100-150 M  OGomatbiH
KCHOPBIHJApPhl  YJKEH MacmrTadTa amblK TOCUIMEH — urepuiemi.  MyHpaai
KEHOPBIHIAPBIHBIH >KaObIH/IbI JKBIHBICTAPBI KYMCAK, THIFbI3, OPTEKTI JKOHE >KapThUIa
KapTacThl OOJIBIN KeNe/i.

Cynanzanowvievl dcone memnepamypanvlk pexcumi. TepeH )oHe OUIKTIK-TepeH
TUTITI KEHOPBIHAAPHI, OACTTE CyJaHFaH (CyJbl JCHTCHKUEKTEp CaHbl OIPICH aJIThIFa
neitin) Oounbin keneni. Kemkosin 00ibl My3 KaTKaH dKYMCAaK, THIFBI3 JKOHE JKapThLIaii
KapTacThl ca3 apajacKaH O KBIHBICTApIBIH Kepi TeMIlepaTypaiblK pPEKUMI
TEXHOJOTHSUIBIK MIPOLIECTEP/Il OPBIHAAYFa JKOHE YKA3Fbl ME3TUIAE JKeKe KeMepIiepiH
OPHBIKTBUIBIFBIH KAMTAMAaChI3 €TYTe Kepl oCEPiH TUT13€11.

Kep 6eminiy 6edepi. TexXHOIOTHUIIBIK IICIIIMIEp KaObu1aayFa (HEri3iHEeH amry,
HET13r1 JKocnapibl Kypy) Tebemi 0ejep, acipece OUiK Tayibl KEHOPBIHIAPBIHBIH O€TKi
Kypaeni Oexepi yikeH acep ereni. Omap ceH Xypy, Kap KeIIKiHI KaylIlCi3diriHe,
COHBIMEH KaTap YHWIHIUIEPAIH OPHBIKTBUIBIFBIHA dcep eTel; OalbITy (dhabpukamapbl
MEH YHIHIUIEPIIH OpHAJacybl Ja, SFHU Maijgansl Ka30a MeH 00C >KbIHBICTApbl
TachIMajJlay KalIbIKTBIFBI Ja cofaH OalnmaHbicThl Oonaabl. JKep Oemepi Tayssl
KEHOPBIHJIAPbIH UTEPY TOPTIOIH, aplly >KOHE OHIPY KaOAbIKTapbl KEUIEHIH, Tay-KEeH
KA3bIH/IBICBIH KaObu1/1ay OEKETTEpIHIH OpHAJIACY OPbIHAAPBIH TaHAayAa Ja OacTarKsbl
(dbaxTop 00JIbIN TAOBLIA/IBI.

Taynbl KapeepiiepAe KeH >KYMBICTapbIHBIH 1aMybl Ke31HAe kep Oeaepi Oipkarap
JKarJaapaa apumy OKOHE OHJIPY TEXHOJIOTHSUIBIK —KEIIEHIEPIH ©3TrepTyiH
THIMJILIITTH aHBIKTAHIbI.

Kapvepnepoiy niwini men eonwemoepi. TepeHIIK THUITI KapbepJiH TabaH
ayJlaHBIHJIAFbl aKTHIK ITIIHI MEH eJImeMJaepl OHBIH TepeHairiMeHn Hy, Xymbic
KYPTi3UIMEHUTIH >KardayjapblHbIH Keyi0ey OYpBIIIBIMEH 7Y, JKOHE Kapbep TyOi
JEHreMiHAeri cuieM eJleMAepIMEH aHbIKTalaabl. Kapbep alaHblHBIH eJemMaepl
KeJsieci (hakTopJIapMEH MIEKTENYl MYMKIH: C1JIEM KaJIbIHJBIFbI JKETKUIIKTI MOHHEH KEM,
HEMece Mailanbl KOMIIOHEHT KYpaMbl OHIIPICTIK MOHI€ >KETHEUTIH ydacKelep.iH
OOnybl; TaOWFU KOHE JKacaHabl OereTTepliH OOJybl; KEHOPHBIHBIH JKEKE
ClJIEMJIEPIHIH apaKalIbIKThIFBIHBIH aJIIaK OOTYHI.

Tepen kapbepiiepaid O€TTIK HYCKACHIHBIH MIIIIHI CIIEMHIH Ta0aH ayJaaHbIHAFbI
MIIIHIHE KapaMacTaH, 9JeTTe JeHreiek Oonbin kenemi. CoHbIMEH KaTap, opoip
JEHTCIKUEKTIH KOHE JKaJIIbl Kaphep HYCKACHIHBIH MINIHI MEH OJIIeMIepl KCHOPHBIH
UTEPYAbIH aJFalllKbl KE3CHIH/IE CLIEM IiIIiHI MEH OJIIIEMIMEH XoHEe KOJIaHbIIaThIH
urepy JKyheciMeH anbIKTanazasl (3.1-cyper). Al &eke IEHTEeiKHEKTEp MEH Kaphep
aJTAHBIHBIH aKTHIK HYCKaJIapbl OFAH 9CEPIH OHIIA TUT130€ 1.

Ken owcymvicmapeineiy  orcypeiziny  orcazoaunapvl  ocone  konemoepi. Ken
YKYMBICTAPBIHBIH OeNrul O1p KbUTIAMABIKIIEH KYWeIl Typlie TepeHIeyl YIiH OapIibIK
allIBIIFAH KeMEpJIePAET] KYMBIC MIEOTepi COMKEC >KBUIIAMIIBIKIICH KXBUDKYBI KEepeK.
TepeHaik TypAeri Kapbepiiepie Ke3 KeJIreH Urepy skyheci KesiHjae oapOip >KOFaprbl
KeMEpAiH >KYMBIC II€OIHIH Y3bIHABIFEI MEH COHFBI OJIIIEeMJIepl TOMEHI1 KeMepaiH
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eJIIIeM/IepiHEeH apThIK OonbIn Keneni. COHIBIKTAaH, dKOFapFhl IEHI CIKUEKTepAe apiry
KYMBICTApbIHBIH KOI KOJIeMi OpBIHIAJbIN, OJapAbl Kasblll ajay Mep3iMi TOMEHTI
JICHTr e KMEeKKe KaparaHaa y3ak 0osansl. bip yakeITTa %)aHa KeMepiiep JTaibIHIaTa b,
KYMBIC KEMEpJIEpIHIH JKalllbl CaHbl y3aK YyakbIT Ooiibl keOeieni. OcblraH
OallIaHBICTHI allly )KYMBICTAPBIHBIH KoJeMIepi A KeOere .

3.1-cypet. KeH KyMbICTapBIHBIH
TepeHAeylHe OalIaHbICThl Kaphep MEH
JEHIreiKUEeKTEp/I1H MIIIHIEep] MEH

OJIIIEM/ICPIHIH ©3repy CcyJi0aiaphl:
a, O )oHE 6 —KEH JKYMBICTapbIHBIH AaMy Ke3eHuepi; 1 —
KapbepiH aKTHIK TePEHIri; 2 — KeH CUIeMIiHIH HYCKachl; 3 —
JICHIeHKUEK HYCKACHI

Kapbep Tepenneren cailblH KBIHBICTAP/BI Ka3bINl ally KUBIHIAN TYCell, Tay-KEeH
KA3bIHIBICBIH KOTEPY OMIKTIT >XK0HE OOC >KBIHBICTAPJbI TachbIMajiay KaIlbIKTHIFBI
apTaapl. TeOMEHI1 JEHrel>KUEKTep OJIIeMaepl KIimipedreH CcablH XKaOabIKTap
KCIIICHIHIH, dcipece, KOJIK >KaOJbIKTAPbIHBIH KYMBIC aJlaHJapbl Killipeneni.
CoHBIMEH KaTap, OHAIPUIreH manaanbl Ka30a carachlH Oackapy J1a KUBIHIAWABI, CY
arpIMbl 1a kebeieni. Ken sxyMpicTapbiH Kyprizy acipece kapbep Teperairi 150-200
M-T€ JKETKEH/IE )KOHE OJaH acKaH1a ThIM KUBIHIANIbI.

bakpinay cypakrapsl:

1.Kenbey oHe KypTKYIaMa KEHOPbIHIAApblHA TOH CUIEMAEP/IH MilliHIH,
OJIIIEMCPIH KOHE KYPBUIBICHIH CUTIATTAHBI3.

2. Kep 6eti Geaepi TEXHOJOTUSIIBIK IISITIMIEp KaOblaayFa Kanail acep eTei?

3. Kaprepain Taban aynaHbIHIAFbI MIlIIHI MEH OJIIIeMJIepiHe KaHaai (akTopiap
acep eremi?

4.KeHn XKyMmbICTaphl TEPEHIEIeH CalbIH OHBI KYPri3y KarJailjlapbl >KOHE
KeJemepi Kayaii e3repei?
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3.2. TepenaelTin wurepy KyiiejepiHaeri KeH JKYMbICTAPbIHBIH JdamMy
HYCKAJIapbl

Kenbey xoHe KypTKy1aMa KEHOPBIHIAAPABIH KYPACTI JKaTy Kardaiaapbl, olapIbl
urepy Ke3iHJeri KapbepiepiH YJIKEH TEePeHJIIKTEpl, *KYMBIC aliMarblH OipyaKbITTa
TabaH ayAaHbl KOHE TEPEHJIITT OOMBIHIIA AAMBITY KaKETTIr >ko0anaylibuiapIblH €H
aNJbIMEH, KEH >KYMBICTAPbIHBIH OaCTamnKpl >KarJailblH KOHE JamMy OaFbIThIH TaHIAy
MOCeJIeCiH THIMII IMIemyiH Tanman eteni. JKanmbl xarmaiia kenOey Hemece KypT
KEHOPBIHJAPBIH UTepy KEe31HE Kapbep/ie KYMBIC 11e01 Mapauiesb/l *KbDKbIFaHAa KeH
YKYMBICTApbIHBIH OacTamKbl *Kargailbl MEH JaMy OarbIThIHBIH K€TI HYCKAChl OOIYBI
MYMKiH (3.2-cypeT): 1-iHIN jkoHe 2-1HIN HYCKajapbl OipKaraayibl KOJJEHEH 1Kl
UTepy JKYHeCcIMEH CHUIaTTajaajbl, 3-1HIII KoHE 4-1HIII — eKDKaFAaysIbl OOMIIBIK, S-1HII
— kKoHE O-BIHIIBI — OlpyKarmaysibl OOMJIBIK, 7-1HIN — eKDKaFaayJbl KeJJEHEH IIIKi
urepy >KyheciMeH curaTrTayiajbpl. OpOip Hyckara Oenrium Oip amry TOcUIl JKOHE KeH
YKYMBICTAPbIHBIH PEKUMI TOH.

KeHopHbIH wurepyniH KapamailbiM >KaFfaillapplHAAa apuly >KYMBICTapbIHBIH
KoeJieMJiepl MEH allly Tociial OoWblHIIA 1-1HII MeH 2-1HII HYCKaJapblH MaHbI3bI
Oipaeit. Exi karnaiina na amry KazOanapbl MEH KOJIIK KOMMYHUKAIUsJIaphl TYPAKTHI
OpHaJIacapl.

3-iHmIl xoHe 4-1HII HYCKamapAa KypJeil Tay-KeH JKYMBICTapBIHBIH KeJleMIepi
Kol eMmec, OlpaKk KeJdIKTI Maiijanany

JKarJaimapel  Kypaenl, ©WTKeHI TeMeH 15
JKATKAH KYMBIC JICHTCIDKUEKTEp TOOBIH 7 3 7
alIaThlH anry Kazdaiapbl TYpaKChl3 00JIajIbI. ! — I—» 2
Tiname opkonabl CUIEMHIH TeHOE Hemece — Y

1l

atna OyHipiHEH >KOoHE cijneMm OoiibIHIIA
Kyprizyre ©Oonaapl. bipiHmn  xarmaiinga
naganel  Kasoamapapl OeJieK Kasblll  aly
JKEHUIJICW I, OJapliblH  KOFaJIbIMbI  MEH
KYHapChI3aHybl a3asi/ibl; MyHAAl OpoJaap
KambIHABIFRl a3 (30-40 M xaeitiH) ciremuepai
OOMJBIK 1IKI Wrepy JKYWeCIMeH Ka3blll
alfFaHa MiHAeTTI Typae xypriziteni. Kamesia citemaepai (200 M »oHE 01aH J1a Kom)
Ka3blll ajdy Ke3lHAE aplly >KYMBICTApbIHBIH OIpKaJbINThl PEXUMIH >KOHE YaKbITIIA
ChE3JEp/ll TYPAKThl OpPBIHFA TE3IPEK aybICTBHIPY YIIIH TIAME OPXKOJAAPIbI CLIEM
OOMBIMEH OHBIH JKaTIa OyHipiHEe KaKbIHIATHIIT KYPTi3e/I.

S5-iHIII HYCKa OOWBIHINIA KEH J>XYMBICTAPBIHBIH JIaMybl Kapbhep HYCKACBHIHJIA
CileMHIH TeHOe Oyiipi XKaFblHAA Tay-KeH KYPBUIBICTHIK >KYMBICTAPBIHBIH KOl
KOJIEMIH OpBIHJAYMEH, SIFHU KYPJEJi IIBIFBIHAAPABIH KON OOMYybIMEH >KOHE Kaphep
KYPBUTBICBIHBIH Y3aK MEP3IMIe CO3bUTYBIMEH OalIaHBICTHI 0O0JIATHI.

CinemniH Kysay 3 6ypsimbl 30-35°-ka Aeiiin 6oarania 6-bIHITE HYCKa OOWBIHIIA
KEH >KYMBICTaphl TIKEJIEH CUIEeMHIH kaTrna OyHipiHeH JaMbIFaHaa TYPAKThl Che3aepal
KapbepAlH IKYMBIC SKYPTi3UIMEHTIH KaraayblH (OypbhIlIbl 7Yy) KEHEWTIen-aKk
opHasacTeIpyra 00mazs (Ys<p).

3.2-cypet. KeH xyMbICTapbIHBIH
OacTamnkpl KaFaaiibl MEH JamMy
HYCKaJIapbIHBIH CYJIOACHI
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Kenbey co3buimarnsl ciiemaep Ke3iHae KeH KYMbICTapbl koOiHece 6-bIHIIBI HYCKA
OOMBIHIIIA - OOMJIBIK Oip>Kariayibl 1IIKI UTepy KYMECIH KOJIAHBIN CIJIEMHIH KaTia
OYHipiHEH JaMU/IBI.

CinemHiH Kyiay OypbIIIbl YJIKeHreH calblH (B>Yyy) KEHOPHBIH WIepYyIiH
OacTamkpl Ke3CHIHJE O-BIHIIBI HYCKa OoWbIHIIA apiry (Tay-KeH KypJeni)
KYMBICTApBIHBIH KeJemaepi keOetienl (3.2-cyper). CoHABIKTaH KYPT KEHOPBIHAApAa
KEH >KYMBICTapbl Kaphep ajlaHbIHBIH OpPTAChbIHAH CUIEMHIH TOHOE >KOHE JKaTma
OyHipiepine Kapai 3-1HII KoHE 4-1HII HyCKajap OOWBIHINA eKiKAFAayJbl OOMIIBIK
1K1 UTepy KYHeCIMEH JaMHIbI.

CinemHiH TeHOe OYHipi KaFbIHIAAFbl 0OC >KBIHBICTAPIBI AKCKaBAaTOPJAPIBIH a3
caHbIMEH OIpKaJbIITRI HEMEece TYpPaKThl amly KazO0amdapelH TE3JETy YIIiH
KBUIAAMBIPAK Ka3bIl allyFa 001aIbl.

Aca co3puIMalbl Kapbhep aJlaHAapbIH/IA dKOHE aBTOKOJIIKT1, COHBIMEH KaTap CKUITI
KeTepMeJep/ll KOJJAaHFaH Ke3/le KYpAell Tay-KeH JKYMBICTapbl KOJEMIHIH KOl JKOHE
KOJIIK KOMMYHHUKAIUSJIAPBIHBIH Y3bIH OOTybIHA OAlIaHBICThI KE€H KYMBICTAPhl Y3bIH
mebi TuiMmci3 6onaapl. MyHal kariaiiia KeeHeH Urepy KyHelepiH KoJJaHyFa
0oJ1aabl.

XKymbIc menTepiHiH KOJJACHEH OpHANacybl >KOHE €Kl akKTbl JamMybl (7-1HIII
HYCKa) Ke3iHJie OOMIBIK OlpKaFaayJsibl 1Kl UTepy KyHeciHe KaparaHja KypJaenl Tay-
KEH JKYMBICTapbIHBIH KOJIEMJIEp1 a3 JKOHE TachIMajiay KAIIBIKTHIFbI JCHICHKUEKTED
ootipiaima 20-40 sxone 30-40%-ra Kpicka 6omaapl. bipak kenaeHeH exibkaraayibl 1Kl
Urepy >KyHeciH KOJIJIaHFaH Ke3/le KEeH >KYMBICTApbIHBIH JIaMybl MEH TEPEHJICYiHIH
YKOFapbl KbULTAMIBIKTAPBIH KAaMTaMachl3 €Ty, Kapbep 1ITHIET1 KOIIap IbIH SHICTIT1H
KoTepy, Kehae keydey KoTepMeIepMeH KaOAbIKTAIFaH KYPT OPXKOJIap.ibl KYprizy
KaKeT 0oJiafibl. ABTOKOJIKTI KOJIJAaHFaH/IA KOJJICHEH-OOUIBIK 1IIKI UTepy KYHECIH
KOJITaHyFa 00J1aIbl.

Mynbpao Topi3di ciaeMaepAl Kell JKarjaijaapaa ciieM KaHaThlHaH —OacTaiFaH
JKYMBIC 1I€01H CO3bUIBIMFA KOJJICHEH JXbUDKbITA (3.3, a-CypeT) OTBIPHIN Ka3blll
alagpl, OJ AIFAlIKhl Ke3eHAEpAC aplly >KYMBICTAPBIHBIH KOJIEMiH a3alTyra
MYMKIHIIK Oepeni. byt skarmaiiia 11kl urepy xyieci OOMIBIK eKiKaraayJibl 00aibl.
Mynbaonapasl Ka3blll aly Ke3iHAe KYMBIC 11€01 CO3bUIbIM OOMBIHINA Ja KBUDKYbI
my™mkin (3.3, 6-cyper), Oy >KarmayjapAblH OPHBIKTBUIBIFBIH apTThIPAIbI, KeHje
YKBIHBICTAP/IbI KAPThUIAM 111K YHIHINEe OpPHAJACThIPYFa MYMKIH/IIK Oepe/l.

CanpIcThIpMabl KbICKa K€H KBIPTHICTAPBIH Ka3bIl aly Ke3iHae Kapbep/liH TabaH
ayJlaHbIHAAFbI TIITHI OachIHAH-aK JIOHTeJIeK OOJFaH/1a, COHBIMEH KaTap KYPBUIBIC Tay
KBIHBICTAPBIHBIH KONITETeH KEHOPBIHAAPBIHAA KEH IKYMBICTAPHI
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3.3-cypeT. Mymba0 Topi3/l cimeMaep il OOMIIBIK eKibKaFraayibl (a) )KOHE KOJIJICHEH
Oip>karaayssl (6) 1K1 UTepy KyHenepIMEeH Ka3blll ary

JICHTeKUEKTE Kapbhep OpTachlHAH IIETIHE Kapail paauaibii-IeHTeNeK Iamybl
MYMKIH; JEHI€M>KHEKTEp Ka3aHIIYHKbIpIApMEH AaiibiHfananbl. [leHreibkuekrepe
KEH JKYMBICTapbIHBIH JIOHIEJIEK JaMybl KyMOe3 Topi3al TeOenepiaeri ciiemaepai
Ka3blll amyAa a THIMII KOJJaHbIIaabl. MyHIa KeH KYMBICTAPBIHBIH aMybl Kapbep
aJlaHbIHBIH IlI€KapachblHaH oOpTachlHa OarpITTananbl. CakuHAJIBI OPTAJBIK JKOHE
KOJJICHEH-0O0IIBIK 1K1 UTepy KYyHelepiH KOoJJaHFaH Ke3[e KbICKa Mep3iMzie KeH
KYMBICTapbIHBIH JKOFaphl TEPEHIEY KApPKbIHABUIBIFbIHA JKETyre Oo0iazbl, Tay-KeH
KYpJEeIi KYMBICTAPBIHBIH €H a3 KeJeMepl Ke3lHIe clieMre Te3ipeK KETiM, OHIIPY
KYMBICTapblH  Oacrayra,  OacTamkbl  OSKCIUTyaTalMsUIBIK  KE€3eHIEe  apuly
KYMBICTAPBIHBIH KOJEMIH a3alTyra MYyMKIHAIK Oepeni. KeH »KymbIcTapbl TOJBIK
JaMbIFaH Ke3Jie OYJI JKyHelep/l opi Kapail KojjgaHy OapiiblK YaKbITTa OH TEXHHKA-
HKOHOMUKAJIBIK HOTHKeJIep Oepe KOMManIbl.

KypT xoHe TabaH aynaHblHIAFrbl eJIIeMEpl KbICKA CLIeMAEp Ke3lHAE Beepdi
ObIThIpaFaH IMIKI UTrepy XYHeciH KOJAAaHBIN, >KYMBIC JEHICM)KUEKTEPIHAETl KEeH
KYMBICTaphIH Beep OOMbIHINIA AaMbITyFa Oosianbl. byn ke3ne amry kazOajmapblHbBIH
Tpaccachl TYpPaKThl HE >KapThbUIail TYpPaKThl CHOHMpaidb MIMIHAI Ooxaabl. OpoOip
JEHIeIKMEeK YIIIH Beep OCl TPacCaHbIH a3blK YYACKECIHIH ally OpXOJibIHAa TYHICY
OekeTiHne opHaiacaapl. Beepmi ObIThIparaH 1mMIKI WTepy >Kydecl ©31H€ ToH
epEeKILETIKTEPMEH CUIIaTTalabl.

Kem >xarnaiinapia Kyp/eni opHaJlackaH KeHOPBIHAAPHIH THIM/II UTEPY YIIIIH Tay-
KEH T'eOJIOTUSUIIBIK JKaF/IalapbIHbIH KOHE KE€H KYMBICTaphl MacIITaObIHBIH ©3repyiHe
OallJIaHBICTBI  OJIAPJBIH OPTYPJII ydacKeylepe OpTypil IMKI HUrepy >KyHenepiH
KOJIJIaHy KaKeT.

bakpinay cypakrapsi:
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1. Tepen xaTKaH KEHOPBIHIAPHIH WUTEPY KE3IHAETI KEH >KYMBICTAPBIHBIH JIaMy
HYCKaJIApBIHBIH CYJIOAJTaphIH KOPCETIHI3.

2.Kenbey koHE  KypTKYiaMa KEHOPBIHIAPBIH  HWrepy  Ke3iHae  KeH
KYMBICTapbIHBIH OacTamKbl >KarlailblH XoHE JamMy OaFbIThIH TaHJAayAa KaHJai
HeT13T1 QakTopiaap eckepiuaesi?

3.Kennmenen Oip JkoHE eKDKarmayiabl 1IIKI HWrepy OKydenepiH KaHjal
JKaraanIapaa KoJJiany THIMIL?

4. boitneIK Oip >KOHE eKDKaFmayJbl 1MIKI UTepy >KyHhelnepiH KaHaal Karmaiaapaa
KOJTaHy THIM/T1?

5. Mynpao Topizfi ciiemaepl urepy Ke3iHae KeH KYMBICTapbIHbIH KaHJal qamy
cyirbanapsl THIMII 00JTaIbI?

3.3. IKCKABATOPJIBI-TEMIPKOJI/AbI TEXHOJOTUSJIBIK KelleHaep
3.3.1. Ken :xxymbicTapbl HI€0iHiH Y3bIHIBIFbI

TepennelTin urepy xKyienaepiH KOJJAHFaH Ke3le IMoe3lap KapbepliH Oip
JKEPIHEH UIbIFAThIH TYMBIK 1101 OOMBIHINIA MAATHUKTI KO3FaJIbICHl KeH TaparaH (3.4,
a-cypet). Bkl KeNKTIK HIbIFybl 0ap KOCAKTaJIFaH KalTajlAblK TYHBIK IIEN KEMEpAiH
YKYMBIC IEO1HIH OiplIaMa CO3bUIBIMBI )KOHE OHBIH KapPKbIH/IbI )KbIIKYbBI Ka)KeT OOJFaH
Kargahga — KojjaHbuiaabl.  KapwsepaiH ~— OapiiblK  KeMepJiepiHIE  KYMBIC
JEHIeIKUEKTEPIH KOJMAapbl €Kl aKThl TYWICKEH >KajIbl 1Kl OP>KOJIJAAPMEH ally
KE31HJIe OTIEeINl )KYMBIC e01H skacayra 6omnassl (3.4, 6-cyper). Erep neHreikuexrep
TONTAJFaH 1MKi opxonmapMmeH ambuica (3.4, 6-cypeT), OHIA JKOJAAPIbIH
JEHTeIDKUEeKTEpIe TYHICY mapTTapbl OOWBIHINA OTMHENl KYMBIC MEOIH TEK TOMEHTI
KeMepze FaHa jkacayra Oomanpsl. OHBI JKOFapfFbl Kemepiep/e NaiiianaHy Tpaccaiap
MEH KYKaFbIHIAapbIHBIH KUBUIBICYbIHA aJIbIll KeJeIl, OFaH *oJl Oepyre OoJMainbl.
bipak, ToMeHI1 KeMepyep/iH *KYKarbIHIAphl JKOHE >KYMBIC HICTTEPIHIH CO3BLIBIMBI
opKaliaHaa >KOFapFbIIaH a3, COHJIBIKTaH TOMEHI1 KeMepyiepJieri OTHeNl KYMbIC
HIENTEpIH JKOFapFbl KeMepiepleri TYWbIK JKyMmblc 1mentepiH (Oipeynik He
KOCapJIaHFaH) KapKbIHIbl KBUDKBITY YIIIH ¥aHa maiganaHaabl. Kanmmel 1K1
Op>KOJITApMEH ally Ke31HJe TYWBIK TpaccallapJiblH ©TKI3y KaOJeTl IMIeKTEITeHI1KTeH
KYMBIC ICHI'eKUEKTepiHIe TYHBIK KOCAKTaJIFaH MIeNTep 1€ CUPEK KOJIAaHbIIa Ibl.

XKymbic 1m1€01HIH KOHCTPYKIUSAChIHA OalIaHBICThl TYHBIK KEMepIiepAe TYHUBIKTHIH
COHFBI YYacKeJNepiH Ka3blll anyAa KUBIHABIKTap Tyanasl. Onmapabl Ka3blll aly YIIiH
KeiiJie moe3/1 Y3bIHIBIFbIHA TEH EKIHII YKOJ CajbiHAIbI (3.5, a-CypeT), KoHe THeyTe
Oepy ymiH moe3nsl eki-ym  Oemikke Oenemi. Erep kappep anmaHbBIHBIH
KOH(HUTypanmsichl MYMKIiHIIK Oepce, JoHreneK OyphuibicTap Xkacaiiasl (3.5, 6-cyper);
OyJ1 Ke3/1e Tmoe3 | THEy YIIiH OemiHbOel Oepiieni.
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3.4-cypert. Temipion keiri Ke3iHIer1 )KyMbIC NIeOiIHIH Cy10anaphr:

a XoHe 6 — OlpeyIiK CoOMKeCiHIe, TYHbIK XKoHE OTIIeNi )KYMBIC 11e0i; ¢ — TONTAN ally Ke3iHaeri 0ipeyik TyHbIK
KYMBIC 111e01

DKcKaBaTOp OJIOTBHIHBIH €H TOMEH Y3BIHIBIFBI (M) OIpIHIIIICH, YKCKAaBATOP/bI
JMaWbIHAANFAaH Tay-KeH Ka3bIHJBICBIMEH JKOHE  KOJIKIEH

KaMTaMachbl3 €Ty
JKarganiaapeIMeH aHbIKTadaabl. bipiHmn mapt OOWBIHIIIA 3KCKaBAaTOP OJIOTHIHBIH
Y3BbIHJIBIFBI KeJieci (PopMyJIaMeH aHbIKTaazb!, (M):

L6min =TQ3.C /(HyBGn )'

(3.1)
MyHJIa T — Kas3blll alyFa JalbIHIAJIFaH KopJjap OOMBIHIIA SKCKaBaTOPABIH >KYMBIC
TOYJNIKTEPIHIH caHbl, H, — Kemep OWIKTiri, M; Q,, — DKCKaBaTop OHIMJLIIII,
M%/ToymiK; B, — IaHEIb OJOTBIHBIH €Hi, M.
a o
L Illlllllllll[lllllll% RIMMUMNENNUUY
LI LA LSRN KL LU

L
—
. L n

Rﬂ

3.5-cypet. TylbIKTapabl Ka3bIl aly Ke31HAET1 JKOAAapAblH JaMy cyji0aiapbl
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BipTeKTi KbIHBICTAPABI KA3BIN alTyAa SKCKABaTOPIbIH KYMBIC TOYJIKTEPIHIH CaHbI
HETI31HEH aThIll KOMAPBUIFAH Tay-KeH Ka3bIHIBICHIHBIH KOPJIAPHIMEH >KOHE AaThII
KONapbUTATHIH OJIOK KOJEMIMEH aHBIKTANA bI, ofeTTe 7 =1+3 aiiFa TeH OoJabl.

DKCKaBaTOPABIH €H YJIKEH OHIMIIITIH €CKEPTreHIe:

Lo min = 60T, 7En, k.1, /(Hysﬁ_n ) (3.2)

MyHAa T, — Oip TOYNIKTErl 3KCKaBaTOPJbIH >KYMBIC caraTTapbl; E — JKCKaBaTop

IOMITiHIH CHBIMIBUIBIFEL, M°, n, — 9KCKaBaTOPJbIH Oip MMHYTTarbl HMKIAEP CaHBI,

k, — aKCcKaBanusuiay Ko3(Q(GUIMEHTI; 77, — KEHXXap/bl 00C KOJIIKIIEH KaMTaMachl3 €Ty
KOA(PUITUCHTI.

Kenik xarnainapsl OOWBIHIIA SKCKABATOP OJIOTBIHBIH KAaOBUIIAHFAH Y3bIH/IBIFBI
KE31HJIe Ipresiec KeMepiepal Kasblll aidy/ia Mmoe3aap Y3IIKCI3 THeNyl KepeK, oiap.ibl
aJIMacTBIPy YaKbITHI t, (caraT) eH a3 mamaja 00ybl Kepek. byl ke3ne keHxapasl 60¢
KOJIIKIIEH KaMTaMachl3 €Ty KO3 QHUITUEHTI:

t 1
b , 3.3
o t,+t, 1+60Et,nk,/(V,n,) (33)

MyHJa t — HOe3JapAbl THEY YakKbIThI, CaraT, V, — BaroH CHBIMIBUIBIFBI, M>; n  —

8
Moe3/1aFbl BaroHJ1ap CaHbl.
Kemepae 6ip skckaBaTop OJiorsl OOJFaHAa, OHBIH JKYMBIC IIEOIHIH Y3BIHJIBIFBI
Ly, =Ls, @l TYHABIK IIET )KOHE OHBIH LIETTH/IE aIMacy OeKeTi OonMaraH KesJe:

t,=2(L. /v, +05L, /v, +7), (3.4)

MyHAa L, — KOCKBIII KOJIABIH Y3bIHABIFBI, KM; L, KOHE L, — COMKECIHIIE, O3 IbIH
KOCKBIIIT JKOHE KEHXKApPJIBIK KOJJApMEH JKYPY JKbUIIAMIBIFBI, KM/caraT, t —
OalllaHbICY YaKbIThI, CararT.

Kymbic mebi TyWbIK OOJFaH Ke3[le SKCKABATOP IIOMINIIHIH CUBIMABLIBIFEI E
apTKaH CalbIH OHBIH OHIMJILIIT Oenri Oip ImekKe Jaekin FaHa keoeieni. XKommapasiH
KapacThIPbUTFaH JamMy cyjibacel ymniH n, kodddumuenti onerre 0,65-0,7 Kypaidib.
An  OJIOKTBIH €H VY3bIH CO3BUIBIMBIH KOJIK JKaFjgaijaapbl OOHWBIHIIA KeJecl
dbopmyliaMeH aHbIKTayFa 00J1a bl

L, =20, M_i_f , (3.5)
120fEn k17, o,
MyHAa f — OKYMBICTBIH OIpKeJIKi OpbIHAAJIMAYbIH €CKEpeTiH KO3 UIIMEHT
(f=1,15+25).

OcpiHAail  aHAIMTUKAIBIK  TEHJEYJIEPMEH  JKYMbIC  IIE€OIHIH  9pTypdi
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KOHCTPYKITUSICHI, DKCKaBaTOpJIap CaHbl MEH KeMepJIepIeT] JKOIIAPbIH OPTYPJIl AaMy
cyi0anapel Ke3iHJEeri JKCKaBaTOp OJIOTBIHBIH THUIMAI €Hl aHbIKTajagael. KeH
JKYMBICTAPBIHBIH OCPIUINeH TEpPeHJEY KapKbIHABUIBIFBIH KamMTaMachl3 €Ty YIIIiH
HKCKABAaTOP OJIOTBIHBIH Y3bIHABIFHI (3.5) hopMyiaMeH aHBIKTaIaIbl.

TexaukanslK (pakTopiap OOWBIHINA KAOABIKTAP/Ibl OHTAMIIBI KOJAaHY JKOHE KCH
YKYMBICTApPBIHBIH €H JKOFapbl KapKBIHIBLUIBIFBIHA JKCTKI3CTIH dKCKaBaTOP OJIOTBIHBIH
€H a3 CO3bUIBIMBI ecenTeyMeH TaObuiaabl. OHBIH IIOMIII  CHBIMBUIBIFBIHA
0aiiIaHBICTHI MOHIEP1 TOMEH/IE KEATIPIITEH.

DKCKaBaTOP IIOMIIIIIHI
P IHOM I 2 5 8 12,5 20
CHUBIMIBIIBIFBI, M

BIIOKTBIH Y3BIHIBIFBI, M 300-400 500-800 800-1000 1100-1400 1400-2000

Kenik >xarnaiinapbl OOWbIHIIA ©3apa TAYyeNC13 KEHXKApJbIK KOJIap Ke3lHAerl
KEeMep/Ieri IKCKaBaTOPJIBbIK OJIOKTApAbIH €H KOIl CaHblH dpOip 3kckaBarop yuiH E. @.
[emkoHbIH (popMynacskl OOMbIHIIA aHBIKTaYyFa 00Iaabl:

t 22(n—1){5+(1+1J0’5i+r} (3.6)

) n 1)

c 3

Kemepie TeMipaxoI1 KypaMIapblH aiMacThIpy sKaF1aiaapbl OOMBIHIIIA YKCKaBATOP
osorbiHbIH Y3BIHIBIFB 500-600 M 601FaH Ke3/1e SKCKaBaToOpJiap CaHbIH YIITEH apThIK
oommay,kepek. An y3eiHABIFE 1200-1600 M GoranH ke3¢ eKijieH apThIK KaObLIgaraH
taiMal  OonMaiapl. COHABIKTAH KeMepAiH OIpeymiK TYWBIK JKYMBIC IIeOiIHIH
CO3BUIBIMBIH 2-2,5 KM-7IEH apThIK 001y THIMCI3 00JIajIbI.

[mki Kypaeni opKoIapMeH amry Ke3iHae KapbepiH TOMEHT] AeHIeHKueriHaer
JKYMBIC INEOiHiH y3bIHABIFBI L, >H /i (i — opxon eHicriri) Gomaael. Ochbl mapT

OolibIHIIa GipKaTap >Karaailiapaa Kapbep/IiH >KYMBIC ailMarbIHBIH TOMEHT1 OOiriHe
Tpacca eHicTiriH 50-60 %o-Te AeiiH YIKeHTy KaxkeT, Oya  JKaFgall TapTKbIII
arperaTrTap/ sl (MOTOPJIBI JyMIIKapiap) KOJIaHy Ke31HAe MYMKIH O0abl.

Co3bUTBIMBI YIIKEH Kapbepiepae (L, >3xu) KyaTThl 9KCKaBaTOPJIAP. bl KAPKBIHIbI
KOJIJaHy  YIIIiH (E 212M3) KeMepJiep/ie JKOJAAp/blH OTIeNl >KOHE TYUBIK JaMy
cyi0anapblH KOJJaHFaH >KOH: Olp HSKCKaBaTop YIIIH €Ki OJJbl, KeMeple €Ki
IKCKaBaTOpP OOJIFaH/Ia 03y KOJAAPBIH Caly.

XKonnmapapiH etmeni cynbackl (kemepae Oip KEHXKapibIK KOJ) Ke3iHIe €Ki
OpXKOJIJTaH HEMECEe JKOJAApABbIH Oip OpKOJFa €Ki JKaKThl TYHICylHEH Oacka
JEHTeIDKUEeKTepIe, KoTepMelnepae (Opkoimapaa) TapTy PEKHMIHAE TOoe3apIblH
KaylIici3 KO3FaJIbIChIH KaMTaMachl3 €Ty YIIIH KOChIMIIIA Iapaiap Kojamaany Kaxer. Exi
HKCKABATOP KOHE O1p KEHKAPIBIK KOJI OOJFaH Ke3/ie OipiHiiieH 00c moe3aap eKiHii
sKCKaBaTopra (kemepre KipyaeH Oactam) Oepinemi >koHE OfaH («©3» IMOe3bIH THET
OonFaHHAH KeWiH) OIpIHIII 3KCKaBaTOPAbIH TOJBIK THEIMETreH moe3fapbl Oepiiyi
THIC.

208



Exi THey >xombl Oap cyi0aga KoHEe KYMBIC KeMmepiepiHae (TapTKbIII
arperartappl, TEIUIOBO3JapAbl KOJJAHFAaH Ke3ze) OaimaHbic TOpaObl OojMaraH
JKargalaa KyaTThl JKCKaBaTtop opOip koJMeH Oip-OipiHe Toyencis  OepiieTiH
Kypamaapabl Ke3eKneH Ther amanpl. O3y KOJBIH jkacay KesiHjae 00c Mmoe3gapMeH
KaMTaMachI3 €Ty OipiHIii (KipyJeH caHaFaH/1a) SKCKaBaTOp/1aH OacTaiaibl.

KapacTeIpblmFan sKONIapablH JamMy cyjioanapbl KeMeplieperi sKOJI Y3bIHbIFbIH
apTTBIPy KOHE KOJIK TEH OKCKaBaTOp JKYMBICTApbIH HAaKThl Oip OipiMeH
OaiiaHBICTRIPYBIH aHBIKTaMIbl. MyHaal cynbanapaa 3KCKaBaTOPIApAbIH OHIMILTIT
20 - 30 %-ra >xoHe o/1aH/Ia KOFAPhI KOTEPIICII.

KapwepiH KyMbIC aliMaFbl TOJIBIK JTaMbIFaH >KOHE KYMBIC KEMEpJIEpPiHIH CaHbI
Kol OoJyiFaH[a SKCKaBaTopjiap mapki (KapbepAiH OHMIPICTIK eHIMALIr OOWbIHIIA
aHBIKTAJIFaH) op Kemepre Oip-eki dKCKaBaTop, Keije eki kemepre Oip IKCKaBaTop
YKYMBIC ICTEY MIAPTHIMEH aHBIKTAIA TBI.

Ken Taparan xarnmaiiimapia opTraiia KyaTThl 9KCKaBaTOpP OJOTBIHBIH Y3bIHIBIFBI
KOMIp KapbepiepiHie Oip)karaayiibl OOMIBIK 1IKI Urepy kyheci (kenbey ciaemiep)
ke3inge  1000-2000 M >xoHE exikarmaysbl OOWMIBIK 1IIKI Urepy Kyheci (Kypt
citemaep) kesige — 1600-3000 m kypaiigel. KeH kapbepiepinge 3SKcKaBaTop
OJIOTBIHBIH Y3bIH/IBIFBI, Kapbep ajaHBIHBIH OJIIIEeMJIep] MEKTeNTeHIIKTEH, 9JIETTe Ol
KeMIp KapbepiiepiMeH OJIorTapblHaH 2 e€ce Killi OOJIBII IIBIFaIbI.

3.3.2. [1aHeJib 0JI0TBIHBIH KIHE )KYMbIC aJIAHBIHBIH eHi

TeMiprkoa KeJIriH KOJIJIaHFaH Ke3/le MaHeNb OJOKTaphl KEMEPIiH KYMBIC 11e01
OoMbIMEH OaFbITTANBIN OpHajacaabl. JKyMcak >KbIHBICTAP/Abl KA3blll ally Ke31HJe
MaHesbJAep KOoHE TMaHeNlb OJOKTapbl €HOe KhI3METIH Je arkapanbl. byn kesme
JKOJITAPAbl  KaTa aybICTBIPBIN Cally CaHBIH a3aiiTy YIIH 23KCKaBaTopiap
napameTpiiepl OailIaHbICTHI MaHeN b OJIOTBHIHBIH €H1 €H YJIKeH Iamaaa B, Ooysl

9KCKaBaTOPAbIH TYPY
3

kepek. On (1,5+1,7)R,, -m1 Kypaimel, (mynma R,

JEHTeHIHACTI KOCy paauychl) >KOHE INOMIII CHUBIMABUIBIFRI 4-5 oHe 8 M

AKCKaBaTopJiap YIIiH covkecinme, 13—15,5 xxone 17,5-20 M-re TeH Ooasl.
JKapTacTsl *oHE JKapThlIai KapTaCThl KBIHBICTAP/IBI KA3bIN aly KE3iH/E IMaHelb

OJIOTHIHBIH €Hi aThIll KONaphLIaThbiH ONOK eHine TeH (B,,=B,,), o1 OyprbuIam-

aTTBIPY, Ka3blll ally-THEY »OHE KOMEKIIl (HETi31HEH >KOJI) KYMBICTap KelleHIMEH
OaiinanbicTa O0JIYBI KEpEK.

Kemepain TeMmeHI1 JKMETIHEH TEMIPXKOJ OCIiHEe JSHIHIT KAIIBIKTBIK L
MEXaHHMKAIIbIK KYPEKTEPMEH THEY KE31HIE DKCKaBAaTOPIBIH KOCY paaMyChl R,, MEH

TYCIPy paaMyChIHBIH R, KOCBIHIBICBIMEH aHBIKTanaabl. COHFBICHI €CEenTeyleple

nacrnopTTeiK MoHIHEeH 0,75-0,8 enmeme KaObUIAaHAIBI. E=4+5Mm° AKCKAaBaTOPJIaphl
yrin L=18+19 m, an E=8Mm° kezinge L=22+23 m Gonamsl.
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3.6-cypet. Temip:koi 3BeHOMapblH Oy30aii aThIN KOMapy Ke31HIer! YHIJIIMHIH €HIH
aHBIKTAy Cys10achl

TeMiprko KeJIiriH MaiajlanFal Ke3/1e TEMIPKOJ 3BEHOJAphIH OY3bII,COHAH COH,
JKWHAY TPOLECIHIH KbhIMOATThUIBIFbIHA OaNIaHBICTBI, OJIAPJIbI aTy-Komapy ayiJiblH/a
Oy3bIll, ajl KeHiH KaiTa cajaMmay YIIIH TEMIPXKOJAbl ajiMaid Komapy >KYMBICTapblH
Kyprizyre kem keHin OemiHemi (3.6-cypet). On  KEHUT »KOHE oOpTallla aThlll
KOIApbhUIAThIH JKBIHBICTap/ia 3apsii CaJMaFblH a3alTy cajgapblHaH  YHUIIMHIH
JaKThIpbUIFaH OeIriHiH eHiH B, KbICKapTy apKbulbl ICKe acaabl. byn »karmaiiia aTein
KOIapbUIATHIH KbIHBICTAP/IbIH YCAKTAIIy callaChlHA TOMEHJEMEMII.

Tewmipkon 3BeHOJApbIH OY3bIN ajnMail aThII-KONapy >KYMBICTapblH OapJbIK
XKBIHBICTapAa >Kyprizyre 06omanpl.On yIIiH TeK KaHa OJIapJblH YCATbUIYbIH Ka)eTTl
JIEHrele cakTay KepeK. MpIcanbl, KHUbIH >KapbUIaThIH >KBIHBICTAP/bl YHFBUIBIK
3apsAATapAbl JUaroHajgbAl CYJIOAChIMEH >KMHAM, e3apa OJCEHIETIN aThil Komapy
Ke31HJ1e OYphIHHAH KAJIFaH KOMAPbUIFaH KbIHBICTAP/IBIH YCTIHE aThIN KOMapy KepeK.

Kemepmin TemMeHT1 KUETriHeH Inaj YIITapblHa JSHIHT1 KAaIbIKTRIK By yiiTiMHIH
JaKTBIPBUIFaH OOIiriHiH ecenTik eHineH B, (3.6-cyper) kem OosiraHa Karmmai aThIi
KOIapy *KYMBICTAPBIH TEMIP>KOJI 3BEHOJIAPBIH KMHAMAK-aK KoHE KOPFaHbIC YHMECIH
xacamai-ak Kyprizyre Oomanel. An B<B, OonfaHga KOpraHbIC YHMECIH »Kacay
kepek. KopraHbic yliMeci ©31H1H OMIKTITHEH TOPT €ce YJIKEH YUUITIM/II YCTall KaJlabl.
OcpiraH 0aliaHbICTBI KOPFAaHbIC YiiMeci OO0IFaH1a YHUTIMHIH JaKThIPbUIFaH OeJIIriHIH
€H1 KeJIeCl IamMa/iaH acnaybl Kepek:

B, <B,+4h, . (3.7)
Kopranbic yiiMeciHiH OUIKTITI:
h@zBo_(B;k_lm)’ (38)

MyHAa B, — KeMmepIiH TeMEHTI1 UEriHeH KOpPFaHbIC YHMECIHIH aKblH >KHET1HE
JCHIHTT KAIIBIKTHIK, |y, — YAMEHIH abIC )KMeTiHEH IIIall YIIbIHA ACHIHT KAIIbIKTHIK,
onerre 1,=0,5 m.

Kentipinren (3.7) mapTel opbIHIaJIMaraH >Karjgaija >Kammai aTbhI-Komapy
KYMBICTapbIH TEMIP>KOJ 3B€HOJAPBIH JKUHAII )KYPTi3y Kepek.
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ATBIN KOMapbUIFaH KbIHBICTAPABI Oip eHOeMeH Ka3blll ally Ke3iHae YHiIiMm eHi B,
MEH DJKCKaBaTOPJBIH JKYMBIC IapaMeTpiiepi apacblHIa Kejeci KaTHAC CaKTalybl
KepeK:

B, <08R,, +R,)-c, (3.9)

MYH/Ia C — YH1JIIM TaOaHBIHBIH MIETIHEH TEMIPHKOJI OCIHE ACHIHT1 Kayilci3 KaIlbIKTHIK,
(c=2,5+3 m).

ATBITI KOMApBUIFAH >KBIHBICTAPIBI €Ki €HOeMeH Ka3bilm any Kesiuae (Oipinmri
eHOCH1 Ka3bIll aJlFaHHAH KeWiH YKOJIbI O1p peT aybICTBIPBIN cally Ke3iHJe) YHIJIIMHIH
IIIEKTI €HI:

B, <08(R,, +R, J+W —c, (3.10)

myHaa W —3KckaBaTop €HOECiHIH €Hi, M.

Kepceruiren exi xaraaiiia aa xoaaappl KaiiTa cainy Kaaambl aTbll KONapbUIFaH
OJI0K eHiHe TeH O0JIybl KepeK. 3BEHONapAbl KalTa cajJaTblH KpPaHHBIH PaguyChl J1a
OCBI IIaMaFa TeH OO0JIybl KaXKeT.

XKaprac >KbIHBICTApJbl UIE€PreH Ke3/le IMaHeslb OJOTBIHBIH €Hl1 Kasbll aly
YKYMBICTapbIHbIH IIBIFbIHBIHA OHIIA dcep erneiai. COHABIKTaH, OHbI €H Kol 1amaja
KaOpUIgaraH >keH. OUTKEHI KeH €H JKOJAapJbl KailTa aybll,CaHChI3 cally CaHBbIH
a3alTyFa KOHE PKCKaBaTOP OHIMIUIITIH apTThIPyFa MYMKIHIIK *KacanIbl.

Kanmne! xargaiiia KyMbIC alaHbIHBIH €HI — KEMEpP/IIH TOMEHI1 KUET1IHEH TOMEH
YKATKAH KeMEP/IIH >KOFap¥bl )KUETIHE JIEUIHTT KAIIBIKTBIK HEr13r1 Tay-KEeH kKoHE KOJIIK
XKaOJBIKTApbIH, KYII T[I€H JKApBIKTAHABIPY JKENJIEpiH, KOMEKIIl KeJiK IeH
AKaOABIKTApIbl KAyIICI3 OPHANACTBIPHIN,0apAbIK KaOABIKTapAbIH OHIM/I1 >KYMBICHIH
KaMTaMachl3 €Tyl IapThIMEH aHbIKTaJdaabl. bysl Ke3/e ipreiaec keMepiepAiH Toyenci3
JaMybl YIIIH PE3EPBTIK JKOJIBIH KOHE TOMEH >KATKAH KEMEp/IH KOFapFbl KUETIH/IE
Kayinci3 skoJIbIH KaxeTTiri eckepineni (3.7-cyper). Kapbep cany ke3eHiHae Kypaesi
Tay-KEH YMBICTAPBIHBIH KOJEMIH a3aiiTy YIIIH J>KYMBIC aJaHbIHBIH €HIH €H a3
mamMaga KaOburmaiael. Kapbepni mnaiimanany

3.7-cypet. )KyMbIC ajlaHBIHBIH €HIH aHBIKTay CYJI0aChl

KE31HJIe OHBIH allly )KXYMBICTAphIH KapKBIHIATY JKOHE Ka3bIll ajyFa JalbIHIaIFaH Tay-
KEH Ka3bIHBICHI KOPJIAPhIH KOOSUTY YIITIH >KYMBIC aJIAaHBIHBIH €HIH KEHEHUTe/Il.
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Kapractel  KoHE  KApTBUIAWTBI  KapTac  JKbIHBICTAPAbl  MEXAHUKAJIBIK
KYPEeKTEepMEH Ka3blll ajifaH Ke3/Je¢ JKYMBIC aJlaHBIHBIH €H a3 eHi B;",'f aThII

KONapbUIFaH >KbIHBICTAP YHUTIMIHIH JIaKTBIPBUIFAH OOJiriHiH eHiHeH B,, yiiniMHIH
TOMEHI1 JKHEriHEH KOJIK JKOJIbIHA  JeHiHrl |,  KaKeTTl KalIBIKTBIKTaH, KOJIK
xoubiHBIH T eninen, DbXK (JIDII) opHanacTeipy KOJIbIHAH, aBTOXOJIAap B eHiHeH,
OyprbuIay >KaOJBIFBIH OpPHANACTHIPY JKOJBIHAH B; KOHE OIBIPBUTY MPU3MACHIHBIH
CHIHCH Z-TeH KYPBUIAIbl, SIFHU:

B)W =By +l,+T+B +B,+2. (3.11)

Myunarsl B,, |1, T, B, B; *%oHe z MoHIepi KapacThIPbLIATHIH Kaphep/IiH HAKTHI
Tay-KEH TeOJIOTHSUIIBIK, Tay-KEeH TEXHUKAJIBIK >KaFrJaiiapblH KOHE KapacThIPhUIATHIH
YYaCKEHIH TEXHOJOTUSJIBIK MapameTpiepi ecKepill  ecenTeyjep Hemece
HOPMATHUBTIK MaTepuaiiap OOWbIHIIA KaObLIIaHA IbI.

Kazakcran kapbepiiepinge aBTOMOOUIIb KOHE TEMIPKOJI KOJITTH KOJIJJTaHFaH Ke3/1e
YKapTacThl KbIHbICTapAaH TypatbiH 10, 15 xone 20 M kemepiiep/ie )KYMBIC aJlaHbIHBIH
eH a3 eHl 30-60 M Kypaibl.

XKaprtacTbl KbIHBICTAPJIAH TYPATHIH KEMEPJIEP/IIH KYMBIC aJIaHBIHBIH €CETTIK €Hl
TEMIpPKOJI KOJIITiH naiaananran ke3injae 45-80 M Kypaibl.

Kapbep amaHpl TappulFaH KaFjaillapaa TeMEHAE OpHAJacKaH —eHAIpY
JIEHIEeMKUEKTEPIHIE JKYMBIC ajlaHJapblHbIH €HIH aTTHIPbUIATHIH YHFBUIAP KaTapblH
JKOHE KOMEKIII >KOJAap/ibl KbICKApTy, COHBIMEH KaTap Kas3blill ajdyfa JailbIHAalIFaH
KOpJapAbplH Oip OeJiriH MHaHeNbJlH Ka3blll alblHATBIH OJIOTBIHAA OpHANIACTBIPY
apKbUIbI a3aiTyra 0osaael. by ke3e manenbiH pe3epBTi OJIOTBIHBIH €Hi:

B, 2 (:Q, — LyuBsn,u ) (LyuH,m), (3.12)

MyHAa T — Taiganbl Ka30aHbIH HOPMATHBTIK pe3epB Kod(duimenTi, Kbut; Q. —
Kaphep/IiH Naiigansl Ka30a OOMBIHIIA ©HIIPICTIK KyaThl, M>/%KbII; Ly — KapbepaiH
OHJ1pY 1IE0IHIH Y3bIHIBIFbL, M; H,,, — @HAIpY KEMEPIHIH OUIKTIT1, M.

Temipkon KemiKTI >kaOIbIKTap KeIIeHIH KOJIJIaHFaH Ke3le JEeHreKUeKTepIl
JMaWbIHIAy YaKbIThl 1 M CO3bUIBIMFA (KOJJICHEH KuMa OOMBIHINA) KEJIETIH MKYMBIC
KOJIeMiH FaHa eMecC, COHbIMEH KaTap Tay-KeH JaWbIHJIBIK KoHE Tay-KeH IalajaHy
YKYMBICTAPBIH YUBIMIACTBIPY MYMKIHIIKTEPIH €CKEPIM €CEnTeNe/I.

3.3.3.9KCcKaBATOPJIBI-TEMIPKOJIIbI TEXHOJIOTUAJIBIK KelleHAePaiH 6HiMITIr]

Kermen enimainirinin teMenaey K. koadduureHTi MexaHU3aIMSIHbIH MIECKTEYIII
3BEHOCHIHBIH THIMJ1 CaFaTTBIK OHIMIUTITIMEH CalbICTHIPFaHAA KOJIK Kypasaapbl
CaHBIHBIH OCEpIH KOHE Tay-KeH, KOJIK >KaOIbIKTapbIHBIH OIpKeNKl KYPMEUTIH
KYMBICBIH cHumarTaabl. JKyMbICTapablH OipKenKi IKypri3iIMeyiHiH cedenTepi:
KCH)KapJaFrbl KBIHBICTAP/ABIH (PU3UKA-TEXHUKAIBIK CHUIATTAMAJIAPBIHBIH ©3TepYi;
KOJIK KOMMYHUKAITUSTAPbIHBIH opTypi JKaF Iaiibl; oTepaTopJIapablH
KBAUTM(PUKAMICHL ; KYTHEreH JKEpJEH Ke3/IeCeTIH KBhICKa MEp3IMIIK JKOHICY
YKYMBICTAPBI KHE T.0.

TyHBIKTBI Kammaid KbI3MET aTKapy KyheciHae (JIOKOMOTHBTI KypaMIapbIHBIH
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KYKTEpIH KeAeprici3 Tycipy Ke3iHae) €Kl >KaFdaiapl KapacTblpyFa Oojambl —
JJOKOMAaTHB KYpaMbl THEyTre A KapKbIHBIMEH Oepy >KoHE KypaMIbl SKCKaBTOPMEH [
KapKbIHbIMEH THeyl. Kenripiaren mapamerpiep A, W jkoHe p= A/Q IIaMaapbl Kejieci
TYpIE OpPHEKTENe]Ii:

A=60/(T, —t,); wu=60/(t,+t,); p=(t,+t,)(T,+t,). (3.13)

myHaa T, — Kypam peiiciHiH opTamia yakbIThl, t, *oHe t, — COMKCIHIIE Kypamaap/isl
THEY JKOHE aJIMACTBIPYIbIH OpTallla yaKbIThI.

XKybIKTaThUIFaH €cenTeyiep/liH TYPHICTHIFBIH KapacThIpFaH Karaaiiapaa yakbIT
WHTEPBAJIBIH (9KCKABaTOPJIAp MEH KYpamJIapJblH TOKTAll TYPYbl) Ke3IeHCOK Oenrimi
3aHJIBUIBIKIICH ©3TepeTiH IaMa Jen KaObuigayra Oonanbl. «DKCKaBaTopjap —
JOKOMOTHBTI Kypamaap» >KYHEecCiHIH >KYKTeIy IIamachl p 3KCKaBaTOPJBbIH TOKTAI
Typy Kodpdummentin Ky, xxoHe K.,=1-Ky; KOXPOIMEHTIH aHBIKTaWTBIH HETI3ri
cunarraMa 0oJbIn TaObUIAbI.

KaOnpIkTap KeneHiHIH caFraTThIK OHIMIUIIT (T):

60

QICH. = Qa.ath.kc.a = m nqkq kc.a . (314)

n 4

K.»=f(N) ¢dyHKuuscel Oip CBI3BIKTBI OOJMAaraHABIKTAH CaFraTThIK ©HIMILTIKTI
aHBIKTAay KE31HJIE KOJIK 3BEHOCBHIHBIH JalbIHIBIK KO3 GUIHeHTIH K eckepy Kepek.
On ymriH p sxoHe N' Oenrimi Oonranma ecentik mama N'=Nk,,  (Mmyaga N —

KEIISH/IET] TI0e31apIbIH HaKThI IIIaMachl) yoHe K. , ITaMachl aHbIKTaJIa Ibl.
Bip cararra THeNreH noe3aap bl OpTailia CaHbl:

Nﬂ = kC.':)ILl = 60kc3/(tn +t0)' (3'15)

Tueyni KyTin TypFaH moe3aap/IbIH opTalia CaHbl:

r=1_kc.3(1+]/p)' (316)

bip moe3npiH TOKTanm Typy KodddunueHtiHiy Ky, =r/N oprama MoHi Ke3iHe
*aOJpIKTap KEIICHIHIH OHIMIUTITH (T/caraT) Kejeci Typ/e aHbIKTayra 00J1abl

60N r
QK.q. = Qm.3 = T— nqkq(l_ﬁj . (317)

p

AIIBIK UK alKacKaH KYpBUIBIMIBI KemieH yImiH M skckaBaTop »koHe N
JJOKOMOTHUBT1 KypaMJIbl KOJJaHFaHJarbl O1p 3KCKaBAaTOPABIH OHIMILIITIHIH a3ar0
kod(hpureHTi MpIHaIal 00JIa IbI:

k.,=m/M, (3.18)
MYHIa M — ecenTik yakpIT imniHzae (0ip caratra) »KYK THEUTIH KCKaBaTOPJIAP.IbIH
opTaria CaHsbl.

K., IIaMachIHBIH ajbIHFAaH MOHIH €CKepreHaeri Oip KeH)KapJbIK dKCKaBATOPIBIH
CaraTThIK SKCILTyaTalusIblK oHIMauIr Q,., (3.14) dopmynameH aHBIKTaNaabl, ai
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KAOJBIKTAp KENICHIHIH caraTrThiK oHIMILTIT Q,.=MQ,., 6omampl. bip moxomoTusTi
KYpaMHBIH caraTThlK OHIMALIIT Q,,=Q.«/N TeH. JIOKOMOTHBTI KypaM ©HIMILIITiHIH
azaro Kod(ppuIueHTi

k., =-" o (3.19)

XKabnapikrapapiH OIpKeNKi >KYMBIC 1CTEMEyIHEH KEIIeH OHIMIUITIHIH a3aloblH
CUNATTalThIH KO3 unmeHT K, KemmeHaeri JOKOMOTHB KYPaMHBIH HAaKThl CAaHBIHBIH N
oNapAplH ecenTik caHbiHa Ny KaTHACHIMECH, COHBIMEH KaTap KEeIIeHEri
9KCKaBaTopiiap M caHBIMEH aHBIKTaJIaIbl.

OkckaBaTtop OHIMIAUIT Q.. ONapAblH KemIeHaeri canbl M apTKaH CcalblH
keOelieni, 61pak oCcy KapKbIHIABUIBIFEI M apTKaH cailblH azasabl. An M=7-+9 ke3iHe,
Oacka Oapnbik Oipaeit skarmavmapna Q,, IaMachkl €H YJKEH MOHJE OoJajbl.
Kemienneri sKckaBaTtopiiap CaHbl JKETI-TOFBI3 JKOHE OJaH Ja Kem OoJFaHnaa
OHIM/IITIKKE JOKOMOTHBTI KYpamJap KO3FaJIBICHIHBIH JKBUIAAMIBIFBI JKOHE OJIapiAbl
xKenen Oackapy eneyni ocep ereni. JKaOapIKTap KeIIeHIHIH ©HIMIUIITIH TPacCaHbIH
OTKi3y KaOJIeTi /i€ MEeKTeyl MYMKIH.

JKabnpIkTap KeIIeHIHIH aybICBIMIBIK, aWJIBIK KOHE JKBUIABIK OHIMIUTKTEp]
JKOFapblJia KENTIPUITeH Karjailnapra coilikec aHbIKTanaabl. KelieHHIH JalbIHIBIK
KOY(PGUIIMEHTIH aHBIKTAy KE31HJE KOJIIK 3BEHOCBHIHBIH JaWbIHABIK KOA(DPUIIMEHTIH
Krr=1 (ce0ebi k., mramaceiHBIH HaKThl MOHI K,. aHBIKTay Ke3iHAE ecKepiiieni)
KaObU1J1ay Ka)KET KOHE KOJIIK 3BEHOChl MEH YHIHAUIK 3BEHOHBIH KOWMa (YHIHIUIIK
OYHKep) apKblIbl ©3apa OalIaHBICKIH €CKEPY KaXKeT.

3.3.4 Temipxoa KkeJiirin mnaiigajanFaH Ke3lde KAa0JAbIKTApPAbl *KUHAKTAY
Herizaepi

KaOnpIkTap KeIIEeHIHIH KaJblITacybl Iprejiec MPOLIECTEPMAIH HETI3T1 KOHE
KOMEKIII >Ka0JIbIKTapbIHBIH CaHJIBIK KoHE camnajblK ©3apa OailJlaHbIChIHA HET13/ee/].
BipiHIiI Ke3eKTe Ka3bll-TUEy IKCKaBaTOPIapbIHbIH IIOMIII CUBIMABLILIFEI E; (Hemece
HIOMIIITET] Tay-KeH Ka3bIHIBICHIHBIH canMarbl E;K,y), moe3nbIH maiinanel caamarsl
nq, TapTy KypaJAapbIHBIH UTIHICY canMmarbl Q. XoHe YHIHIUTIK dKCKaBaTOPJIAPIbIH
eMIII CUBIMABUIBIFBI E, apachiHIaFbl TUIM/II KATHACTAP aHBIKTAJIA]IBI.

Kypamaapnel tuey t; yakbIThl KeHXapJbl 00C KYpaMMEH KamMTamachi3 €Ty T,
Kod(PUIMEHTI, SKCKaBaTopyiap MEH TMOe3MapAblH OHIMAUIIT XKOHE TMOe3ePIbIH
KaxeTTi canbl E=NQ/E, K,y KaTHachiHa OaimaHbIcThI O0mas! (3.8-cyper). by ke3me &
mamachl apTKaH CalblH aTaJfaH KOPCETKIMITEPIHIH e3repy maopexeci Oipuaei
Oonmmaiasl koHE oOJaH Oacka 1, IIamMachlH AHBIKTAUTBIH  KOJIAHBLIATHIH
HKCKaBaTOpJiap THIIHE >KOHE JKOJAAPIBIH JlaMy CYJI0achiHa OalIaHBICTBI OOJIAIbI
(3.8, a xoHe 3.8, H6-CypeTTepiH CaIbICTHIPBIHBI3).

XKannel £ mamacel apTKaH CalbIH 1), KO3 UIIMEHTI KoHEe KaOIbIKTap OHIMALIIT
apTajabl, ajd JJOKOMOTHBTI KypaMm caHbl OacTamkblAa >KbLIgaM, ajl CoAaH KeWiH Oasy
KapKbIHMEH a3asijbl (TUIepOoNalibIK TOyeaAuliK). JIOKOMOTUBTIH TYpPaKThl — THII
Ke31H/e N( koHe & mamMasnapbl OHbIH LIIHICY CAJIMAFbIMEH IIEKTENIE/II.
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3.8-cypert. TapmakTanFan KypbUIbIMIBI KetieHaeri skckaBarop Q (1) men
JIOKOMTHBTI KypaMmHbIH eHimautirinig (1), kemenaeri moe3nap canbiabiH N (111)
KOHE KeHXKapabl 00C KypaMMEH KaMTaMachl3 €Ty KodppuuueHTiHie 1, (1V)
MOE3/IbIH a1kl cajIMarbl MEH AKCKaBaTOP MIOMIIIIHJIET] KbIHBIC CaJIMaFrbIHa &
TAYENTIK rpaduKTepi:
a xoHe 0 1, ke3iHze, coiikecinme 8 xxone 20 MuHyTKa TeH; 1 sxoHe 2 —OKI-12,556 xone OKI'-3,2

5KCKABATOPIIAPBIHBIH KYMBICHI Ke3iH/ie (THey joHE MOe31apIbl AIMACTHIPY yaKbITHIH KOCTIAFaHIaFbl Peiic yakpIThl T/,
=26 MUH.)

[Toe3mapaplH maigaibl caliIMarblH KOOCWUTY OJapiblH KO3FAJbICKI MEH OJIapibl
IIMACTBIPY KYMBICTAPBIH YHBIMIACTBHIPYILI JKEHUIACTEI JKOHE TPacCaHBbIH OTKI3Y
KaOJeTIHIH acepiH a3zailTanbl. bipak Oy ke3de THey KoHE TYCIpy Ke3lHJE TOKTall
TYPY YaKbITBIHBIH KON OOJybIHaH BaroHAapblH (’KYKKOTEpPTIITIr O1p/en) KaKeTTirl
apTajbl, JIOKOMOTUBTIH Ka)XXeTTI KyaThl apTaibl. ColikeciHIle, oJlapibl CaThIl aiy,
CTaHIUSIAp MEH TYHBIKTapIbl ©3TepTy, JXKOFApFbl KOJIAp CammachlH JKaKcaprTy,
FUMapaTTap MEH KOHIBIPFBIIAPBI CATy IIBIFBIHIAPHI APTAIbI.

CoHIBIKTaH, TTOCS3/IBIH Al aIbl caTMaFhl KEHXapabl 00C KypaMMeH KaMTaMachl3
€Ty KOHE KOJIK KOMMYHUKAIMUIAPBIHBIH, OIPIHIII KE3eKTE OpP>KOJIapAblH OTKI3Y
KaOJeTiHe coifkec aHbIKTanaabl. KeMeprieperi konuapAabiH JamMy cysi0amapbl TYHBIK
OonraH ke3ne Mo, kodddumuenti 0,5-0,7-neH a3 O60aMaybl KepeK. Mo-iH KaKeTTi
IIamMachl KYKarbIHBIHBIH KyaThl MEH JKCKaBTOpJAp KyaTbl apTKaH CaWbIH OCE.
OHbIH THIMII maMachiH (77, xoHE Q. Oenrinmi OoiFaHa) aHBIKTAY YIINiH, COHBIMEH
KaTtap TeXHOJIOTUSIIBIK KopceTKIMTepaiH (Qx.y, Qny, 7o KOHE T.0.) CAaHABIK ©3repyiHe
acepiH tannmay ymiH NQ=EEK,y eckepin (3.14), (3.27) ¢opmynanapsiH nainananyra
oonanel. Ken >xarmaiiyapia MIOMIIITET1 XKBIHBIC CaIMaFbl MEH TOE3JIbIH Malabl
caJIMarbl apachbIHIAFbl  KAaTHACTHI TaijgamanraH THiMai. OJ Ka3blll aJbIHATBHIH
JKBIHBICTAP THIFBI3ABIFBIH, aThIN KOMAPBLIFAH JKBIHBICTAPABIH KECCKTIIITIH )KOHE OCHI
KOPCETKIIUTEPAIH  KOJIK  KYpalJapblHbIH  JKYKKOTEPTiTIriH  MaijgaiaHy
ko3 dunmenTiHe Ky ocepin eckepyre MyMKIHIIK Oepe/ti.

Ken Ttaparan »xarmaiinapna wuirinHicy canMarbl 100-180 T snekTpoBo3gap MeEH
TEIIOBO3ap bl KOJAaHFaH Ke3/le MOe3bIH THIMII Mai1abl caaMarbel NQ Keaeciaen
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GoMapl: MOMII CHBIMABLIBIFEL E=4-5 M3 skckaBaTopiap yurin 600-800 T; E=6-8 m®
6onran keszge 800-1000 T; £=10-12,5 m® Goaran ke3ne 1200-1300 T Gonamsl. NQ
[IIaMachbIHBIH KOpCeTUIreH Mmamanapaan 25-35 %-ra aybITKybl THEY-KOJIKTIK
JKYMBICTap MLIFbIHAAPBIHBIH 8-10%-ra keberoi anbin keneni. Kypamparbl BaroHaap
caHbl Oip BaroHra a3zaiiraH HeMece KoOeHreH Ke3ie MIbIFbIHAap IamMabl Fana (2-4 %)
e3repe/il. COHNIBIKTaH, TaApTy KYpalaaphl )KoHE KYPAEIl OpKOJIIapAblH KaOblIAaHFaH
SHICTIIT MYMKIHAIK Oepce, NQ 11amMachblH OIp BaroHHBIH J>KYKKOTEPTIIITITiHE
apTThipyFa Oonanesl. Kapbep TepeHIereH cailblH TOE3/bIH Maialbl CaIMarhbl
keOetieni (mamamen opOip 100 M Tepermikke 15-20 %), onm kapeepae Hemece
YHiHIAE TachIMaiay KalIbIKTBIFBIHBIH Y3apyhl K€31HE PEHC YaKbITBIHBIH MEHIIIKTI
YJIECIHIH apTybIMEH TYCIHIIpLIE .

Tapty arperarrapein maigamanrad kesfne eHicTirt 30-40% OonaTeiH Kypaeni
Op>KOJIap apKbUIbl Kaphep JKYKTepiHiH mnaigansl canMarbl 1400-1600 T neitiHri
KypamJapMeH TachIMalijayFa MyYMKIHAIK Tyajsl. CeHiMl TeXey KypalgapblH eHIIpy
apKbpUIbI TIOE3Jap/bIH Maiajabl CaJIMarblH a3alTy Ke3lHAE KYpAeNdl OpXKoJaap
keTepmecin 50-60 %o nmeitin kerepyre Oosanbl. TapTy arperarTtapblH MOe3AapIbIH
napianbel caaMarbl TapTy MYMKIHAITIHIH €H YJIKeH IamMajaa OojFaH Ke3[e THIMII
KoJiaHyra Oosanbl. ByHBI TapTy arperartapblH CaThill ajly IIBIFBIHAAPBIHBIH KOl
OOJIybIMEH KoHE KyaTThl TUEY >KaO bIFBIHBIH KOFaphl KYHBIMEH TYCIHAIpyTe 00naibl.

Tay-keH Ka3bIHIBICHIH >Kalmlaid Ka3blll ally Ke3lHAEe JKCKaBaTOpJapJbIH, COJI
CUSIKTBI KOJIIK KYPaJAapbIHBIH THIMII KyaThlH TaHAAy KEH >KYMBICTAPBIHBIH KaJIIbI
KOJIEMEPIMEH, )KYMBIC aliMarbIHbIH Ta0aH ayJaHbIHJAFbl )KOHE TEPEeHAIr OOibIHIIA
OJIIIIEM/ICPIMEH, KYMBIC MIEO1HIH KAXETTI )KbUDKY *KbULIAMIBIFBIMEH aHBIKTAJIA]IbI.

TuiMi 9KCKaBATOPJIBI-TEMIPKOJIbI TEXHOJIOTHUSIIBIK KEIICH/I1 )KUHAKTAY YIIIIH:

HKCKaBaTOp MEH JIOKOMOTHMBTI KYpamHBIH O€lruli MOJAENbIAEPIHIH THIMII
eHIMAUTIKTEPT Qs54,, Quop COHBIMEH KaTap Oip SKcKaBaToOpra Ka)XeTTi JJOKOMOTHBTI
KYpaMHBIH ecenTik caHbl N,-71a aHbIKTabI;

KEUICHHIH  CaraTThIK OHIMIUII Q.. THiMal  eHIMAUIIT  Q,,p,JJOKOMAaTUB
KYpaMbIHBIH eHIMAUIT Q,,4 XoHe N, mamanaper Oenrin OosiFraH Ke3le KelleHIerl
skckaBaropiiap M1 Mmen mokomoTuBTi Kypamaap Ni cansl ecenrenesi,

tabbutFad M; sxoHe N; mamanapblHa colikec dKckaBatopiabiH Q',, JKoHE
KEIIEHHIH caraTThIK oHiMaimikrepi Q'v, =M;1Q',., conbiMen katap AQ,..=Q..-Q'.
nIamManapbl aHbIKTAJIA]IbI;

9KCKaBaTopyiap caHblH M; Oip -eki maHara keOeWtymiH apkachbiHAa (AQy«
miamMacblHa OalJIaHBICTBI) JKOHE KEIIEHJIErl JIOKOMOTHMB KYPaMbIHBIH CaHBIH
OipyakbITTa HEMECE KE3EKIIeH 03repTyre O0Jasbl.

Kemenmeri akckaBaTopiapAblH caHbl M onapapl KYMBIC KeMepJepiHJe
OpHAJIACTBIPY JKaFIaiIapbIMEH IICKTEIIC/I].

Kemennin 6HIMIUIINIH JOKOMOTHUB KYpaM CaHbIH KOOCUTY apKbLIbl Oackapy
KEeMepJIepIeT] KoHE JKAJIbI KaphepIeT] )KOIAAPIbIH 1aMy cyJi0anapbiHa OaiIaHbICThI
aHBIKTalabl. TYHBIK JKYMBIC IIe0l JKOHE pa3be3ep/li KOCKBIIT HEeMece KEHIKapIbIK
YKOJIJIap/ia OPHANACTHIPY KE31HJEe KYTIM TYpFaH Kypamuap caHbl N,,.</ mapTeiHaH
Nmax<(1,2+1,3)N, Oonaznsl; Oys ke3ae KyTil TYpFaH JIOKOMOTUBTI Kypam pa3be3iiH
O3BIK KOJIbIHAA TYPYbl MyMKiH. N caHbIH ofaH apsl Kapail keOeiTy yiriH N,,>1
Ke31H/e aJMacThlpy OEKeTiHIH KbI3METIH aTKapaThlH Kapbep 1mIiHaeri (Keiae xep
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O€TiH/IE) CTAaHIUSIAP IBI )KaCaKTay KEPeK.

KyaTTsl skckaBaTopiap MEH JIOKOMOTHMBTI Kypamjaap Ke3lHJE COHFbUIAPBIHBIH
CaHbIH KOOEHUTy KYpaMHBIH TOKTall TYpPY IIBIFBIHAAPBIHBIH Kol OOJybIMEH
OaitanbicThl. byn karnainapna t, maMacheld a3aiTy YIIiH KeMepiepAer KoIapAbiH
JaMy cyJ10anapbiH KeTUIIIpy THIMII O6omaael. N 1maMacklH apTThIpy KE31HJIEe KelleH
OHIM/ILIIT TpacCaHbIH OTKI3Y KAOJIETIMEH MIEKTETyl MYMKIH.

Erep Oackapbuiatein mapamerpiepii (E, ka, t., t, ng, M u N) perrey kesiHje
KEIIeH OHIMIUIITIH KoOeHTyre MYMKIHAIK Oonmaca, OHNA KeJleciied €Ki >KaFmaid
opeiH amanel: AQ,>0 memece AQ,=0, Oipak Oy TEHAIK Ke3iHIE KasbIll aiy
MIBIFBIHIAPEI Oipmiama aptajsl. [IbFeIHAAPIBIH KO0€t01 HEeTi31HEH KOMMYHUKAITHS
MEH JKaOABIKTApIbIH KYpJETl IIBIFBIHIAPBIHBIH OCYIMEH JKOHE OHBIH IKYMBIC
aybICBIMBIH/IA, COHBIMCH KaTap TEXHOJOTHUSUIBIK IIMKJI asKTaJIFaHHAH KeWiH e,
O1piHII Ke3eKTe eHOCH1 Ka3bIll ajlFaHHaH KEeWiH TOKTAaIl TYPYbIMEH OailJIaHbICTHI.

byn xarnaiinapna *yKarbIHIApbIH KYMBIC ailMarbIHBIH TaOaH ayJaHbIHIA KOHE
OuikTiri OOWBIHIIA TapMakTapra Oemy, ailry cyi0achlH, Wrepy KyHeciHiH
napameTpiiepiH (COHBIH IIIHAE KYMBIC MICOIHIH KOHCTPYKIUSCHIH), Kapbep/liH
HETI3r1 MapaMmeTpiepiH >KOHE KEH >KYMBICTAphl PEXUMIH ©3repTy MYMKIHJIKTEpPIH
YKOHE HIKOHOMUKAJIBIK TUIMIITIH KapacThIPy KaxeT.

JleHreikueKkTepieri *KyKarbIHIaPBIH JKOHE TI0e3ap/Ibl aIMAaCThIPy KYMBICTAPbIH
THIM1 YHBIMIACTHIPY apKbUIbI THEY YKOHE KOJIIK KaOJbIKTaphlH THIMJI Iai1aliaHy,
OapJIbIK OHIPICTIK MPOLIECTEPAIH THIMIUIITIH KAMTaMachl3 €Tyre 00Jaibl.

bakputay cypakrapsr:

1. Kanpaii sxarnmaitiapaa kemepiepiae OipeylliKk TYWBIK JKOHE OTHENl MKYMBIC
me01H KoJigaHa bI?

2. Temipkoy KeJIriH KOJIaHFaH Ke3/I¢ SKCKaBaTOp OJIOTHIHBIH Y3BIHJIBIFBIHA
KaHaal dakTopaap acep eTemi?

3. KeMepaeri skckaBaropiiap caHbl HEMEH IeKTeNe1?

4. [Tanenp eHIH KaHAal Kypayliblaap aHbIKTaN b1 ?

5. XXyMbIC anaHBIHBIH €HIH KaHIal Kypaylibliap aHbIKTal bl ?

6. DKCKaBaTOPJIBI-TEMIPKOJIBI TEXHOJOTHSIIBIK KEIICHICPIIH OHIMILIIT Kajgak
AHBIKTAJIAJIBI?

7. TeMip>k0J1 KeJIITriH naigaganFad Ke3eri ka0 IbpIKTap bl )KUHAKTAY MPUHITUTI
KaHgan?

3.4. 3KCKaBaTOpJII)I-aBTOM06I/I.]'II))]i TCXHOJOIHSVIbIK KECIICH/AECP
3.4.1. ABTOMOOMJIb KOJIINH NaiijajaHFaHy Ke3Jeri KeH KYMbICTAPbIHbIH
epeKueaiKkrepi

Bipocazoayner scone exioncazo0aynvl OOUNLIK u2epy JHCylienepin Kol0aHaan Ke3oe
Kapvep anaHblHblY KYMBIC JICHIeH)KMEKTepIH TYPAKThI 1IIKI Op)KOJJapMEeH HeMece
Tpacca IMiIIiHI 1JIMEKTI YyaKbITIIA ChE3IEPMEH alajbl. ABTOKOJIKTEp KeMEepaiH
KYMBIC — TI€OIHIH  aiiMarbIHJIa MasTHUKTI KO3FajpicTa Oonanmel. Keiine
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JEHTCIDKUEKTEPIl KeMepJlerl >KYMBIC I1e01 eThenl KOCAaKTaJIFaH OpKOJIapMeH
aImapl.

Ken >kyMmbpICTapblH KeMmepiep[i KEH TaHEeNbISPMEH Ka3blll aly apKbLIbI
KapKbIH/IBI KYPTi3yre OOJaabl, OHJAFbl aThIl KOMAPBUIFAH Tay-KEH Ka3bIHIBICHIHBIH
yHLIiMI Kemep AymiHe OarbITTajfaH, ajl OHBI Ka3blll ally KeJIJICHEH eHOelepMeH
Kyprizineai. byn ke3ne keMep KyMmbIc 11e01 OoifbIHIIA OipHeIle IaHebIepre
OemiHeni. JleHre uekT! alikaHHAH KEWiH OOMIIBIK TIIME OPXKOJI KYPTi3LIesl, ai
OJIaH TaHeNb €HIHEe TEH — dKCKaBaTopJjap >KYMBICHIHBIH aJFalIKbl 1Ie0iH jKacay YIIiH
KOJJICHEH TiIMe opykoimap >kyprizeni. [laHenb Y3BIHABIFBIH TIJME OpPXKOJAAp
apachIHIAFbl KAIIBIKTHl €CKEPIN aHBIKTAWIbI, OJIAPABI JKYPTi3y JKYMBICTaphl OOMIIBIK
TIJIME OPIKOJIIIBI JKYPTi3y KYMBICTAPBIMEH JKaJIFacabl.

Kemepnin OipiHIm KaTapaarbl TMMaHETbJACPIH Kasblll ajJFaHHAH KEHiH TOMEHTI
JMEHTCIDKUEKTI amry JKoHE JalbIHIay JKYMBICTaphl KOJJICHEH OJIOKTapMeH,
eHoOenepMeH Kyprizuienl. KeH sxyMbICTapbIHBIH TEPEHJIEY KAPKBIHIBUIBIFBI MaHEh
CaHBIMEH, OJIIIEeMJIEPIMEH KOHE IKCKABATOP OHIMAUIITIMEH aHBIKTAJAIbI.

Aury KemepliepiHeri MaHelab €Hl B, TOMEHI1 JIEHIMeHKUEKTI ally YIIH KYMbIC

11e01HIH KbUDKYbIHA KQXKETT] apalibIKThIH IIaMacbliHa TeH O0JIbIN KaObl1aaHaael. Erep
ClJIEM KaJbIHJBIFRI B,  I1aMachlHaH YJIKEH 0oJica, OHJa OHIPY KeMEPIHIH MaHeb eHi

alry TaHeJIiHIH €HIHe TEH HeMece OFaH ecelll eHilm KaOburmananel. Kanrad
JKaraaniaapaa eHJIpy NaHeNiHIH €Hl OepUIreH JIeHTeM>KUEKTerl CUIEMHIH »Ka3bIK
KJIBIHJIBIFBIHA T€H OOJIBIN KaObLIIaHAIbI.

Ken maHenp y3bIHABIFBI KeMep IIE€OIHIH CO3BLIBIMBIHA KOHE JICHTCH)KHEKTET1
AKCKaBaTopJiap caHblHA OaitaHbICTBI Ooabl. [TaHenpaiH €H KbIcKa Y3bIHABIFBI 200—
250 M Kypaiibl.

Kemeprmepni keH maHenpIepMeH Kasblll  alydblH  apTHIKIIBIIBIFE  KEH
JKYMBICTAPBIHBIH ~ KapKBIHABUIBIFEI,  KEMEpJiK  aBTOXOJAAPIBIH  KapThUIai
TYPaKTBUIBIFBI O0JbINT TaObuTaabl. KeMuiumiri ipreiec kemepiepleri maHelbAepAl
Ka3bIll aly MEp3iMiHIH e3apa KaTaH OaiJlaHbICTa 0OJIYbI JKOHE OPIKOJAAP/IbI KYPrizy
YKYMBICTAPhI KOJIEMIHIH KOl O0JIybIH/IA.

bBipoicazoaynvl scone exiocasdaynvl kendeneH wKi ueepy Hcyuecin KoNOAH2AH
Ke37e JKYMBIC JEHTeibKHeKTepl Olp HeMece €Ki JKYMBIC jKaFjaysiapbl OOWBIHIIA
yakpITIIIa Che3JepMeH ambliazasl. Co3bUIFaH Kaphep allaHAapbhlHAA KOJJICHEH 1K1
urepy JKyhecl Ke3iHje Tay-KeH KYpJeil KYMBICTAPBIHBIH KeJieMJiepi OOMIBIK 1IIKi
urepy okyuecine kaparanma 35-60%-ra a3 Oomamel. Tay-xkeH JaWbIHIBIK
KYMBICTApBIHBIH KoJemaepi ae 35-50%-ra azasapl, OV KEH >KYMBICTApBIHBIH
TepEeHICY KapKbIHABLUIBIFBIH apTThIPyFa MYMKIHIIK Oepeni. Kapbep immminaeri Tay-keH
Ka3bIHJIBICBIH TaChIMaJI/Iay KAIIBIKTHIFBI Aa Oiprama Kbickapaapl. Ker »karmaimapaa
KYMBIC MEOIHIH KOJJICHCH JKBUDKYBI apKbLIbI KEH JKYMBICTapBIHBIH Kapbep
aJIaHbIHBIH OPTAJBIK OOJIITIHEH IIeTiHe Kapai (Kele KepICiHIlEe) yaKbITIIa Che3aep/il
KOJIZITaHY apKbUIbl 1aMy TOpTiOI OOMIIBIK UTepy >KYHeciHe KaparaHaa dKOHOMHUKAIBIK
’KarblHaH THIM1 OOJIBIIT KeJIeIl.

Co3putFan ciIeMJIepl UTepreH Ke3le KYpamobl KojlOeHeH-O0UNbIK (WK ueepy
acytiecin Konmanyra Oomanpl. CijeM mieTiHAeri oHAIpy I11e0i OHBIH CO3BUIBIMBI
OOWMBIHIIIA, aJT apIIly KYMBICTAPBIHBIH 11€01 — CIJIEM CO3BLIBIMBIHA KOJIJIEHEH OaFbITTa
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KbUDKUIBI (3.9-cyperT).

JleHreixkueTepal amnry >KoHe NalbIHIAy aThIl KOMAPBUIFAH Tay-KEH Ka3bIHIBICHI
YCTIMEH OKYPri3UIeTIH YakKbITIIa CbhE3Jep MEH TUIME Ka3aHIIYHKbIpIapMeH
OpBIHIATAAbI; JKYMBIC MeOi JKBUDKBIFAH CalblH CBE3JCPiH OpHBIIA AyBICHII
oThIpanbl. Kemnkarapisl KbICKa ME3ETTIK aThIIl KOMapy ChIFbUIFAH opTana (Oip 0oc
oeTtneH) xyprizuenal. by ke3ne ciieM co3bLIbIMBI OOMBIHINIA aThIN KOMAPBIIAThIH
OJIOK Y3BIHJIBIFBI ChE3]] Y3BIHJIBIFBIHAH K€M 00JIMaybl KepekK, ol kemep OuikTiri 10 m
oonrarma 100-130 m KypansI.
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A

3.9-cypet. Kypamabl Kke11eHeH-00MIIBIK iK1 HTepy KyHeci

Kapbepni maiigamanyasiH OacTankbl KE3C€HIHIE KOJJIECHEH-OOWIBIK UTepy
KYMECIH KOJIIaHy YakKbITTBIK apiry KodDUIMEeHTIH, Tay-KeH JalbIHIBIK
JKYMBICTAPBIHBIH ~ KOJIEMIH  a3aiiTyra JKOHE  Kaphep  KYPBUIBICHI  Ke3iHJEe
JEHTeIDKUEKTEP/Il JalbIHIay JKOHE OHBIH OHJIPICTIK KyaThlH UTEPYy KYMBICTAPBIH
KapKbIHJaTyFa MYMKIHIIK Oepesi. OHBIH KEMIIUTIKTEpl: aThlll KOMAapbUIFaH Tay-KeH
Ka3bIHJIBICKI YCTI MEH JKYPri3UIETiH YaKbITIIIa aBTOMOOMIIb ChE3/IEPIHIH KO OOJYHI;
YKYMBIC aJlaHJIapbl €HIHIH KEHEIOIHEH KYMbIC JKaFJayblHbIH KUS0ET OYPBIIIBIH ClIeM
CO3bUIBIMBI OOMBIHINA 2-5°-Ka IEWIH TEericTey *oHe O1p yaKbITTa Ka3bLIbIN aJIbIHATHIH
KeMepJiep CaHbIHBIH HICKTEIYi.

Kypt cinemai neHrenek kapbep ajaHIapblHAa KeWOip skarmaiyapia crnupalib
HILIHAI Tpaccachl TYPAKThl HEMECE YaKbITIIA 11IKI OPXKOJJAPMEH allly Ke31HAe eeepii
ovimulpazan WKL ueepy Jcyiecin Konaanyra oomnanael. bipak Oy imki urepy »xyreci
OipKaTap KeMIIUIIKTEPMEH CUIATTaIaJibl, MYH/Ial JKaFaanIapaa cakuHaibl Opmably
iwKi ueepy scytieci xui Konaanbuiaapl. O Taysbl Kapbepiiepe 1€ KOMAaHbLUIaIbI.

Kanbraapirer a3 ciaemaep/il urepy Ke3iHje aca Co3bUIFaH Kapbep ananaapsl (L>4
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KM) CO3BUIBIMBI OOWBIHINIA Oip yaKbITTa Ka3bIll ajJbIHATHIH ydackenepre (OJIOKTapra)
0eJIIHyl MYMKIH, OJIapIbIH ©31H/I1K alry Ka3zoanzapsl 00Jabl, 01 Tay-KEH Ka3bIH/IbICHIH
Kapbep IIIiHAe XoHE jkep OeTiHe TachIMalay KAllbIKTBIFBIH KBICKapTanubl. JKeke
ydackenepJeri Kappep TaOaHBIHBIH OMIKTIK Oenrijaepi opTypJii OoJyamabl, OyJI apiry
KYMBICTApbIHBIH YaKbITTHIK KOJEMIIEPIH oOpTamiajayFa bIKMan eTemi. byn kesme
OOMIIBIK, KOJIJICHEH HEMece KOJJCHEH-OOMIBIK 1ITKI Urepy Kyienepi KoaaaHbLUIa b,
Mynnaii TexHosorusiielk kemenaep Kapartay ¢ocdoputti xone Kyzbacc kemip
KapbepliepiH urepydiH Oipkartap »xoOamapeiHaa KaObuimanrad. [lafimamer kasz0a
Ka0aThIHBIH TOHOE OyHipiMeH *aHacy aiiMarbl OOMBIHINA O3BIK KYPTi3LIreH >XYMBIC
meOiHiH OOMIIBIK JKOHE KOJJIeHEH *KbUDKYBIH KYpacThIpy Maiaansl Ka30a *KOFaabIMbl
MeH KYHapChI3/IaHybIH Oipiiama azaiiTyra MyMKiHJIIK Oepeii.

3.4.2. ABTOMOOMJIb KOJIITIH MaiJajlaHy Ke3iHJeri ilIKi urepy :KyiheciHiH
napamerpJiepi

Kanbiy cinemaepai OOWIBIK 1IKI JKyHEMEH uWrepy KesiHae Oip eHIipy
KEMEPIHJIET1 KYMBIC IIEOIHIH Y3BIHJIBIFBI TIJIME OPXKOJI Y3bIHABIFBIMEH AHBIKTAJIA]IBI.
On operre kapwep amaHwslHBIH 0,7-0,9 y3pIHABIFBIHA TeH Ooianbl. byn karmaiiza
Kapbeperi OHJIPY >KYMBICTApbl IICOIHIH >KalIbl Y3BIHIBIFBI KEMEPHAET1 >KYMBIC
11€01H1H Y3bIHJBIFBIMEH KOHE OHJIIPY KEMEpJIEP] CAHBIMEH aHBIKTAJIA/IbI.

Kanbinapirel a3 cizemaepi OOMIBIK 1K1 )KYHeJIepMeH Urepy Ke3lHae KeMepaeri
OHJIIPY JKYMBICTAPHI 1I€0IHIH Y3BIHJBIFBI SKCKaBaTop OJiorhl L, mieringeri ciiemai
Ka3bIl ally yaKbIThIHAA 1, 5 (alf) )KYpri3iireH TiIMe OpKOJ YYaCKECiHiH Y3bIHIBIFBIMCH
L., (M) ansikTanamgs (3.10, a-cyper):

Ly, =kQ,.t5/ S (3.20)

MyHIa K. — opskommbl OKyprizy Ke3iHAeri 9SKCKaBaTop OHIMIUITIHIH —a3aro

koadduimenTi (aBrokenik kesinme K.~0,75+0,8); Q,y — SKCKaBaTOPABIH IYMIIK

enbOezeri oHiMaimiri, M3/ait; S; — TiIMe OpPIKOJIBIH KOJJICHEH KUMACHIHBIH ayJaHbI
2\

(M?):

S, =, +H,ctga) H,;

MyHzaa b, — Tinme opykost TabaHBIHBIH eHi, M; Hy — keMep OWIKTITi, M; 00 — KeMepIIiH
KHUsI0€T OYpHIIIbL, TPAdYC.

Tinme opskonnbl cijieM OOMBIHILA KYPri3y Ke3lHAErT AKCKaBaTop OJIOTBIHAAFbI
nai1anel Ka30a KOpJiapbiH Ka3bIll aly YaKbIThl, (aif).

t3.6 = L3.6(M _bm)Hy / Qa..w ' (321)
MyHJ1a M — cl1eM KaJIbIHJIBIFbI, M.
(3.20) dpopmynaceinan (3.21) GopmynacelH eckepreHae Oip Kemepiaeri eHIipy
YKYMBICTAPHI IIEO1HIH Y3bIHABIFBI (M):

Ly, =kL,,(M-b,)/(b, +H,ctge). (3.22)

-y
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Tinmme opskonabl imki OOC KbIHBICTAp OOWBIHINA XYpridreH ke3ae (3.21) xoHe
(3.22) popmynanapeinbiH aabIMbIHAaFsl (M-D) opHbiHAa M m1amMachl KaObLIIaHAIbI.
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3.10-cypert. Kanbiapirs! a3 cinemaep/ii OOUIIBIK 11TKI KYHETIEPMEH Urepy
KE31H/I€ OHJIIPY KYMBICTaphl IIE€01HIH Y3bIHBIFbIH AHBIKTAY CYJIOanapbl

Kapbepain eHzipy KyMbICTapbl MIEOIHIH Kalbl Lg., Y3bIHABIFBI Ly ), 1amacsiMen
YKOHE OHJIPY KeMepJiepi caHbIMEH Ny, aHbIKTanaabl. O cijaeM y3bIHAbIFbIHA L, KoHe
ipresiec JeHTeHKUEKTEPIETI OP>KOJIBIH KEHXXapJiapbl apachlHJaFbl KalIbIKThIKKA L,
(3.10, 6-cyper) Gaitnanbictsl Oonanabl. L,=L,+L'y anbikTanansl. L'y apakanibIKTIFbI
Ly, mamacel cuskrel aHbikTanaabl [(3.22) ¢dopmymnacein Kapa], Oipak opkoi
xkargayel (M-b;) Hemece M 1mamacbiHa B, KambikTeirbiHa keHewrtinem (3.10, 6-
CypeT), OJ1 iprejiec KeMeplieperi )KYMbIC alaHbIHBIH KaKETTi eHiH B),, KaMTaMmachl3
eremi. B,=B,.tH,(Ctga-Ctgf) anbikTanmamel. S OYpBINIBI KEH >XYMBICTAPBIHBIH
TepeHaey OarbIThIH AHBIKTAMIBI JKOHE OJETTE CUIEMHIH KyJiay OYphIIIbIHA TEH
Oonanel. a > ff kesiuae B,=B, ,+H,(ctgp-ctga). ConbimeH:

N, =L/L= = , (3.23)
p {l+ }

L kc[Bp_n +Hy(ctga—ctg,6’)]
’ b, +H,ctga

aJl OHJIIPY MICOIHIH Kbl Y3bIH/IBIFbI:
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kCL3(M _bm )

. (3.24)
b, +Hctga + kC[Bp_n +Hy(ctga—ctgﬂ)J

Ly =Nyuly, =

KenneHneH >xoHe KeIIeHEH-OOMIIBIK 1IIKI KYHEJIepMEeH Urepy KesiHjae KemepJeri
OH/IIpy MI€OIHIH Y3BIHJBIFBI CIJIEM KaJbIHJBIFBIHA TECH, al OHAIPY KeMepJiep CaHbl
Nyw=Ls/(B,ntH,Ctga) epHeriMeH aHBIKTAJIAIbI.

BioKTBIH €H a3 eHi 9KCKaBaTOP/bIH Kayinci3 skyMmbIc icteyi (50-70 M) jkoHE OHBI
aTBIT KOMApBUIFAH Tay-KEH Ka3bIHIABICBIMEH KaMTaMachl3 €Ty JKaFJaiapbIMEH
aHBIKTANAAbl. DKCKAaBaTOp OJOTBIHBIH KAJBINTHl CO3BUIBIMBI aBTOTYCIPTiIITEPIi
AIMACTBIPY KaFJaiJlapbIMEH JKOHE OYPFBUIAHATBHIH, PE3EPBTI KYMBIC OJIOKTAPABIH
OOJTyBIH €CKEpIIT ECenTeNe1Ii.

Temip>kon KeJdiriMeH cajbICTapFaHia aBTOMOOWIIb KOJITiH MaiJaiaHFaHaa
DKCKaBaTOp OJIOKTAPBIHBIH €H a3  CO3BUIBIMBIH 2-3 ece KbICKapajbl, COHBIH
CaJllapblHAH Ka3y-THEY J>KYMBICTApbIHBIH a3 ajaHfa >KUHAKTAIybl apKbUIbl KEH
YKYMBICTAPBIHBIH TEPEHJICY KapKBIHABUIBIFBIH apTThipyFa (20-30 M/KbUT JCiiiH)
MYMKIHIIK Kacanaabl. COHBIMEH YaKBITTHIK alry Kod()QHUIIMEHTIHIH €H a3 MoHAepi
KE31H/Ie KEHOPHBIH KAPKBIH/BI UTEPY/Il KAMTAMAaChI3 €TE/Il.

[Tanens GJIOTBHIHBIH €H1 KOJIJAHBUIATHIH 9KCKaBAaTOPABIH JKYMBIC MapaMeTpliepi
MEH aBTOO3ITYCIprimTep/ii Tuey cyibanapbiHa OailanbicThl Oonanbl. Kymcak
KBIHBICTAP/Ibl Ka3blll aly Ke3iHJe maHesnb (eHOe) OJOTBIHBIH a3 €Hl THIMIl, O
(0,7+1)Ryy Ten. bynm ke3me, ocipece aBTOO3ITYCIPTIMITEPAiH KeMepJe CaKHHAJIbI
KO3FaJIbIChl KE31H/I€ AKCKABATOP IbIH OYphUTY OYPBIIIbI a3asijbl )KOHE UK Y3aKThIFbI
KbIcKapassl (3.11-cyper).

XKapracTel K0HE KapThbUTal KapTAaCThl KBIHBICTAPABI Ka3bIMl ally Ke31HJe
naHelb OJIOTBIHBIH €HI aThIl KOMApPBUIFAH JKBIHBICTAp YHUIIMIHIH €HI MEH
aBTOO3ITYCIPTIIITEP/IIH KYPY JKaFraainapbiHa OaiIaHbICTBI 00JIa b,

Q,, M%/carar
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450 ] —~
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3.11-cypet. DxckaBaTop eHiMALTIriHIH Q, €HOE eHiHEe 4 TOYeNIIIITi:
1 sxone 2 — cotikecinmre DKI'-5 sxone DKI-8U skckaBaTopiaps! YIIiH

ABTOMAaIIMHATIAPABIH OTIIEeN KO3FaJbIChl KE3iHJE I1aHellb OJIOTBIHBIH CHIH
HKCKABaTOPJIbIH €Ki-yIII eHOeCIMeH YHUTIMII TOJIBIK THEeyre OONTHhIHIAN KaObuigay
KakeT. Erep ka3y-They >KYMBICTapbl KEH eHOenepMeH (YHUTIMHIH TOJNBIK €HI
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OOWBIHIIIA) KYpri3iyice, KeMEP/iH KYMbBIC MIeOIHIe aBTOMAITUHATAPIBIH MasTHUKTI
KO3FaJBICKl KE31HJE OJIap/Abl CaKMHAJIbl Ccyjl0aMeH HeMece KOoCapJIaHIBIPBIT Oepy
OHaitra Tycenl. MyHaa MaHEBpJiK ajaHHBIH KaxeTTi eHl 20-25 M Kypaijbl. by
Ke3/Ie aBTOO3ITYCIPrilITepl THEyTe Kayilci3 kioepyre OoJiajbl jkKoHE IKCKaBaToOp
OHIMIITITIH apTTBIPY, Tay >KBIHBICTAPBIH Ka3bIll allyFa MaWbIHIAY >XYMBICTAPBIH
XKaKCapTy, )KOJIIapFa KbI3MET KOPCETY IIBIFBIHIAPBIH a3alTy JKOHE KeMepiep/eri KeH
YKYMBICTAphIH )KMHAKTay MYMKIHIKTEP1 TyaJIbl.

Kymbic mebiHIH KBUDKY KBUIIAMIBIFEl IaMajibl OOJIFaHAA KYMBIC aJaHBIHBIH
eHl a3 0OJIybI KEPEK, SIFHH, apIly JKYMBICTAPLIHBIH aybICTIANIBI KOJIEMIH a3alTy YIIiH
naHes b OJIOKTAPBIHBIH €HIiH ¢ MIEKTEeY KaKeT.

, I r “““““““““
B, .l B, LT | R |z

[

3.12. J)KyMbIC aJlaHbIHBIH €HIH aHBIKTAY CYJIOACHI

KyMbICc anmaHbIHBIH €H a3 €Hl, TEMIPXKOJI KOJIIINH KOJIJIaHFaH KEe3/IeT1 CHUSKThI
(3.12-cyper) (3.11) popmynaceiMen ecentenei. O MAaCCUBTETI Tay KBIHBICTAPBIHBIH
(bu3MKa-TEXHUKAIBIK cUMaTTaMaliapbl MEH aBTOO3ITYCIPTIIITEpi THEY cysi0anapbiHa
OaiimaHBICTHI JKYMCAK KbIHBICTapAa 25-30 M, an skapTacTsl xbIHBICTapaa — 40-60 M
KYpauIpl.

XKymbic anaHbIHBIH ecenTenreH eHi (3.12-cyper), TeMip:KoJ Kedirt Ke31Haeriieu,
yiiniM B, eHiHe KOchIMIIa OHBIH TOMEHI1 JXHETIHEH KOJIK JKOJbIHAa JediHri |t
KAIIIBIKTBIK, KOJIK KOJbIHBIH 7' eHi, Db)JK opHanmacThIpy »KOJBIHBIH €Hi, aBTOXKOJIIap
BL eHi xoHe omphUTy MPU3MACKIHBIH Z €H1 Kochuiaawl. Kentipinren 7, By koHe Z
1amMajiapbl TEXHOJOTHSUIBIK jk00ajiay HopMasiapbl OOMBIHINIA KaObLIaHA bl ¥ HFBLIIAP
KaTapJapbIHBIH CaHbl B; 1MaMachIMEH aHbBIKTaNIa bl JKapTacThl )KBIHBICTAPIA JKYMBIC
alaHbIHBIH €H1 75-90 M Kypaiapl.

JleHrelKueKkTl TiIMe OpJKOJAapMeH JalbIiHAay >KOHE Oyl Ke3Jeri KeH
YKYMBICTAPBIHBIH TEPEHCY KAPKBIHABLIBIFEI )KOFAPhIa CHITATTAIIFAH KaFJaiJapMeH
aHbIKTasagbl. CO3bUIBIMBI YJKEH TUIME OPXKOJIApAbl KYPrizy KoHE OJIapIIbIH
JKarIaynapblH KEHEHTY >KYMBICTAphl OPXKOJAAp Y3BIHIBIFBI OOWBIHINA OipHEIe
OyiokTapaa katap kyprizuieni. JKeke OnoKkTapra KeJKTI KiOepy YakKbITIIa Che3Jep
apKbUIbl KAMTaMachI3 €T1Ie/I.

3.4.3. ABTOMOOWIb KOJIriH maigajaHy Ke3inaeri ka0abIKTap KelleHiHiH
OHIM/IUTIr sKOHE OHbI KMHAKTAY
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TapmakTanFaH >koHe alKacKaH KYPbUIBIMJIbI KEIIEHIAEPAIH OHIMIUIITT TeMIipKoJl
KOJIIT1 Ke31Her1 daicTEME OOMBIHIIIA aHBIKTAIAbI.

TexHuKa-5KOHOMUKAJIBIK €CENTeyJIep/ie SKCKaBaToOp MOMIIIiHIH E CHBIMIBUIBIFBI
MEH aBTOO3ITYCIPrilll ITAHAFBIHBIH V, CHBIMJIBUIBIFBI HEMECE IIOMIIITEr KbIHBIC Ek,y

caJiMarbl MEH aBTOO3ITYCIPTIITIH ( KYKKOTEPIIITIT1 apachlHIarbl ©3apa KaTbIHAC
Moceesniepl Menie/i.

Ecenreynep KepceTKeHICH, TachManay KalIbIKTHIFBI JKakelH  (1-1,5kM)
Oonranaa V,.E KaThIHACHIHBIH OHTAMIBI KaTHACH! 4:6; TachIMaiiay KallbIKTHIFBIHBIH

5 KM-re neiiH y3apy ke3iHae V,.E KaTbIHACBHIHBIH OHTAMIBl MoHI KeOehesl jkoHe
6:10 TeH O6onaabl. Al TackiMalay KallbIKTBIFBI 7-8 KM OoJiFaH ke3ne V, :E KaTbiHach

8:12 ten Oomansl. KepceTuireH MoHIEpAIH TOMEHI1 IIEKTepl KyaTThl Kapbep
KaOJbIKTapbIHA KATHICTBI, OYJ1 KbIMOAT, )KYKKOTEPIIIITII 1 KOIT aBTOO31TYCIPrilITEPIH
TUEY1 KYTil, TOKTAIl TYPY YaKbITBIHBIH KbICKapybIMEH TyciHaipuieal (3.1- kecte).
ABTOO3ITYCIPTilll  [IAHAFBIHBIH CHUBIMJIBUIBIFBI MEH OHBIH KYKKOTEPTIIITITIH
naiiananyasH MoH1 30p:
k, =n.Ek,y/q,, (3.25)

k, =n.Ek, Kk, /V,, (3.26)
MYHJa N, — IIAHAKThl TOJTBIPYFa KAKETTI MIOMIIITep caHbl; K, — 3KCKaBaIusiay
KO>()(UIIUEHTI; y— MACCHUBTETI Tay KbIHBICHIHBIH THIFBI3IBIFEL, T/M; K, . — SKCKaBaTop
IIOMIIITIH TONTHIPY KOA(puineHTi; K, — KbIHBICTBIH HBIFBI3AATY KOdpduimenti. O
aBTOO3ITYCIPrilll IIAaHAaFbl MEH JKCKaBaTOP IIOMIMIHAETI KBIHBICTBIH KOIICY
KO3((PUIIMEHTTEPIHIH KaTbIHACBIHA TE€H (KYMCAK >KbIHBICTAp KoHE KeMip, Oy3bUIFaH
KapPTACThl JKOHE >KapThUIal >KapTacThl KbIHBICTAp YIiH K, colikecinmre, 0,94, 0,87
*oHe 0,79 Ten).

Kenripinren k, xone k, xo3(pbUUMeHTTEpIHIH THIMAI MOHAEP] colikecinme, 1-

1,07 sxxone 1,0-1,15 Kypaiiabl.

Memim cupiMabLIbIFel 12-20 M° 3KcKaBaTopiap yuIiH XKykketeprimtiri 120—
180-nen 250-300 T1-ra neliHTi aBCTOO3ITYCIPTIIITEp MEH AaBTOMOE3Jap THIMIII
0onazabl. MyHaail aBToMalmHanapAbIH O01p O6JIiri MbIFapbUIbII KaThIP, an O1p Oeiri
HIbIFApbUIyFa  JKocmapianfaH. JKYKKeTEepriluTiri aca  YJIKEH  aBTOKONIKTEP
TaChbIMaJJIaHAaTbIH Tay-KE€H Ka3bIHABICHIHBIH (DU3MKA-TEXHUKAIBIK CUIIaTTaManiapbiHa
Colikec KeJeTiH apHaibl KbUDKbIMAIbl KYpaM (KOMIPTACHIFBIIITAP, KEHTACHIFBIILITAD,
T.0.) pETIH/IC MIBIFAPbLIAIBI.

3

3.1 kecme

ABTOTYCIiprim maHarelHBIH K, CHBIMJIBUIBIFBI MEH SKCKaBaTop Imeminii E
CUBIMIBUIBIFBIHBIH THIMJI1 ©3apa KaThIHACHI
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DKckaBatop meMinrnHiH | TackiMaiay KambIKThIFbIHA (KM) OalmaHbICThI Vi E
CHUBIM/IBLIBIFBL, M° THIM/I1 KAaTBIHACKHI
1-2 3-4 5-6 7-8
3.2 55 6.4 8 10
4 55 6,4 8 10
5,, 5.2 6.2 7,6 9,6
6. 5.2 6.2 7,6 9,6
8 4.7 57 7.3 9,3
10 4,7 57 7.3 9,3
12,5 4,3 5,3 6,8 8,7
16 4,3 5,3 6,8 8,7
20 4 5 6,5 8
25 4 5 6,5 8

Kyxkoreprimriri 500-1000 T >KbIHBICTACHIFBIIITAP MEH KOMIPTACHIFBIIITAPIbI
KYaTTbl KapbepiiK MEXaHUKaJIbIK KYPEKTEPMEH KEIICH]I KOJJAaHy THIMI1I OoJajbl.
byn ke3ne Tay-keH Kas3bIHIBICBIHBIH 1 T KM TachIMaliiay IIBIFBIHAAPHI TEMIPKOJ
KOJIITIMEH TachIMajJiay IIbIFBIHAAPBIHA JKYBIKTalbl, OipaK aBTOKOJIKTIH HETI3Ti
apTBHIKIIBUIBIKTAphl cakTaiaabl. Herisri »kaOapIKTap KeIIeHIHIH KaJbIIITacy TOpTiOi
KeJeciaeh:

1. Tuey »3KckaBaTOpJapbIHbIH MOJEN, OypFblIay TYpl KoHE Oyprbuiay
CTAHOKTAPBIHBIH THUI OJIIEeMJepl TEMIPXKOJ KOJIrH KOJJaHFaH Ke31HAeriaeu
TaH1aJ1a/bl.

2. DkckaBaTop meMIilIiHIH E CHUBIMABUIBIFEI MEH TachiMaljay L KalllbIKTHIFBI
Oenruti OoJFaH Ke3/1€ aBTOO3ITYCIPrilll IIAHAFBIHBIH TUIMII V3 CHUBIMIIBUIBIFBIHBIH
JMAIIa30HbI aHBIKTAJIa/Ibl.

3. IlaHaK CHUBIMIBUIBIFBIHBIH, Ka3bIll aJbIHATBIH KBIHBIC Y TBIFBI3IBIFBIHBIH,
[IOMIIITI TOJTHIPY, MIOMIIITET] XOHE IMIAHAKTAFbl Tay-KE€H Ka3bIHJIBICBIHBIH KOTICY
cUNaTTaMalapblHBIH ~ ©3repy  IIETiHAE€  aBTOO3ITYCIPriMTIH  KaXeTTi  (q,
YKYKKOTEPTIIITII aHBIKTaIa/Ibl )KOHE aBTOMOOMIIb MOJICII1 TaH1aaIbl.

Terb3abFsl opTypi 2,1; 2,7 xoHe 3 T/M® Tay KBIHBICTAPBIH TAaChIMAJIAY YILiH
aBTOO3ITYCIPTIIITEP OPTYPJI CUBIMIBUIBIKTHI ITAHAKTAPMEH KAOJBIKTATybl KEpeK.
KeMipai Tackimanmay YIIH IIaHAFbl KEHUIACTUITCH, CHUBIMABUIBIFBI VIIFAUTBHIIFAH
KOMIPTACBIFBIIITAP KOJTaHBIIA/IbI.

4. DBipiKKeH XYKarbIHAApBIHBIH KyaThl MEH JKCKaBaTOpJapJblH ©HIMJUIIIIHE
CoMKeC DJKCKaBaTOpJapJblH KaXKeTTi caHbl ecenteiedi. JKyKarblHbIHA KBI3MET
KOPCETETIH aBTOMAIIIMHAJIAP CaHbl TachIMajay KaIIbIKTBIFbIHA, JKCKaBaTOpPJIApFa
KOJIKTIK KbI3MET KOPCETY >KYMBICTAPbIH YUBIMAACTBIpYFa (XKaOBIK HEMECE allbIK
UK OOMBIHIIIA) JKOHE IKCKaBaTOpJIap caHbIHA OaMJIaHBICTHI AHBIKTAJIA/IbI.

TapmakTanFaH >KoHE aMKACKaH 3KCKaBaTOPJIbI-aBTOMOOMIIBIII  KEIICHAEP/Ie
aBToe3iTyciprimTep N caHbIH yJIKeH ayKbIMa ©3repTyre 00Jiajibl, KemeH oHIMILIIT,
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IKCKABAaTOPJIap MEH aBTOO3ITYCIPIiIITEpIiH TOKTAl TYPYbl OCBIFaH OaiJaHBICTHI
0oJ1aIbl.

Kemenzaeri aBToe3iTyciprimTepaiH THIMII CaHbl KaObLIJaHFaH OHTAMJIBLIBIK
KpuTepui OoiibiHIIA aHbIKTanaabl. On Jkocmapiay Ke3eHIHEe JKOHE OHIIPICTIK
JKarjaiira (KEeH JKYMBICTApBIHBIH HAKThl JKaFJaibl JKOHE OJIapJbl KapKbIHIATY
Ka)KETTIT1, 9KCKaBaTopJap napki, 1.0.) 6aimaHbICThI 00Ia/Ibl.

Kemreneri aBToe3iTyciprimrep CaHbIHBIH K00€t01 Ke3iHJIe KeH OOIIbIK eHOenepai
HEMECe KE€H TMaHeNIbJAepAl KhICKA UArOHAJbII CHOEIepPMEH Kas3blll aly Ke3iHje
aBTOMAIIIMHAHBI KOCAKTAJFaH TYWBIK JKOJJIAPMEH THEYre Oepy apKbUIbl KyaTThl
KapbhepIK SKCKaBaToOpIapibl KapKbIHIbI Takmananyra sxarmaii (E > 8m®) xacayra
Oonanpl. by ke3ne aBTOO3ITYCIprilTepal alMacThlpy YakbIThl t, KYpT KbICKapybl
(Hompre JEiiH) MYMKIH JKOHE THEY YIIIH AKCKaBaTOPIBIH OYypbuTy OYpBIIIBIHBIH
a3alOblHAaH OHBIH TEXHUKAIBIK OHIMIUII KeOehedi. DKCKaBaTOPIbIH JKbUDKYBIH
aybICBIM apaliblK Y3UTICTEp, KIpy ajaHbIH Ta3apy >KoHe Oacka Ja KbICKa ME3ETTIK
KOMEKIIN >KYMBICTAp YaKbIThIMEH YiiecTipy kepek. Kocakramran >xonjapipl xkacay
YIIIH KeM JiereHje Oip aBTOTYCIprim KyTinm Typybl kepek. CoHma aBTOe3ITYCIprilil
TYMBIK >KOJIMEH KIPr€H Ke3/le OHBIH TOKTam TYPYhl (KYTy YakbIThl) KeOehmeiti.
TapMmakTanran KypbUTBIMJIBI KelieHzeri aproryciprimrep canbl N=<1,1 N, Oonranna
KYTin TypraH aBToTyciprimap canbl N,,=1 TeH Oonampl. JKyYMBICTBI 07 OCBHIHIAN
yilbiMaactelpy  kesinzge, wbicanbl, I[[I'OK (Kpusbacc) kapwepingeri OKI-8U
SKCKABATOPBIHBIH aybICKIMIBIK oHiMiiri 6700 M3-Te sKeTTi.

ABTOKOIKTI 0acKka KeJIKTEpMEH YHJIeCIMJIe KOJJAaHy >KoHEe OJap/blH apachlH]ia
CUBIMJIBUTBIFBI YJIKEH apaliblK KoWMa OojiMaraH J>KaFjaiiia dKCKaBaTOPJIBIK JKOHE
aBTOMOOMJIBIIK 3BEHOJIAP/ABIH amaTThIK TOKTAIl TYPYBIH a3alTy JKOHE YKYMBICTAPIBI
OIpKeJK1 )KYPri3y MakcaTblHAA CAKTHIK KOMMa KapacThIpy KepeK.

bakpuiay cypakrapsr:

1. DKCcKaBaTOPJILI-aBTOMOOMIBA1  TEXHOJIOTHSIBIK  KEIICHACPIH  KOJJIAHBLTY
YKaFIaisiapbl MEH epeKIIeTiKTepi.

2. KapacTpIpbUIaThIH KEIICHIEP OHIMAUIITIHE 9cep €TEeTiH GakTopiap.

3. DKCKaBatop IIOMIllll MEH aBTOTYCIPTill IMAHAFbl CHUBIMJIBUIBIKTAPBIHBIH
KAaThIHACKI KaHJall poJib aTKapaabl?

4. TaceiMangay KalIBIKTBIFBI Y3apFaH CalblH JKCKABaTOp IIOMIIIl MEH
aBTOTYCIPTIII MAaHAFbI CUBIMABLIBIKTAPBIHBIH OHTAMIIBI KATHIHACHI KaJlail e3repei?

5. KapacTeipbuiraH >xa0bIKTap KEMIEHIHIH KAJIbINTacy TOPTIO1 KaH ai?

3.5. XKbu11aM KUMBLIIAWTBIH TEXHOJIOTUSUIBIK KelleHaep

by TexHOMOTHUSITBIK KeleHAep O1pIIeMIIITI THETIIITep OPBIHAAWTHIH OHAIPICTIK
npoliiecTep OOMBIHINIA MBIHAHMIAW Typiiepre OeJliHel: Ka3blll aly XOHE THEY; Ka3blll
aiy, THEY KoHE TaChIMAJIJAy; KOMEKIIT KYMBICTap.

Tueciwumepoi Kazy-muey x#caboviebl peminoe KOJOAHeAHOA KEIICHHIH KOJIK
3BEHOCHIH aBTOTYCIPTiIITep, Kei1e TeMIp Ko Kemiri Kypaias (3.13- cyper).

byn ke3ge THerimrTepiH TEXHUKA-DKOHOMHUKAIBIK KOPCETKIIITEPl KasbIll aly
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TOCLIl MeH Tuey cyjibackiHa OaitnanbicThl 601anbl. JXKykkereprimriri 10, 15 xone 25
T OOJIATBIH aya TOJTBHIPBUIFAH JTOHFAJIAKThl THUETIIITEP/l Tay-KeH Ka3bIHIbICHIHBIH
Kbl OHIM/IUIIT JKbUIBIHA SMJIH. T JICWIH JKETETIH Kapbepiep/e HeMece KYMCak,
OHall KOIApBhUIATHIH JKapThLIAl >KapTacThl HEMECE JKAaKChl YCATBLIATBIH KapTacThl
KBIHBICTApJIaH TYPATBIH Kapbepyiep TOOBIH MIEePreH/e HETi3Ti SKCKaBaIHMSUIBIK
KaONBIK peTiHae KoJjaaHFaH »JkeH. JKbIHBICTAp Ka3blll aTy-Komapy Hemece
MEXaHHUKAJIBIK KOIICHITY TOCLIIEPIMEH JalbIH/T1aIa bl

Temipotcon keniei

50-60 T 80T 100-105 T 140-180 T
I |
| |
| |
Tueciwumep : :
] ]
10T 151 25T 40T
: I I |
I I I |
I I I |
| I I |
| I I |
18-20 1 27-30 T 40-45 T 75T 1201

Aemomodbuns Kenii

3.13-cyper. Tuerimrep MEH KoMK KypajaapbIHbIH KYKKOTEPTIITIKTEPiHIH
TUIM1 KaTBIHACKI

OHIMILTIT] XKOFaphl KapbepiiepAe TUETIITep Il OUIKTITI ajaca YHUTIMHIH aJiak
OemmIeKTepiH, >KOCMapiiaHFaH KeJieMJepl a3  KeHxkapiapaa, T.0. >karmaiiapaa
JKBIHBICTBI Ka3blll ajly MaKcaTbhIHJIa HETi3rl jkabJpIKKa (PKCKaBaTOpFa) KOCHIMIIA
’KaOIBIK PETiH/IE KOJIaHyFa 001abl.

Kykxkemepeiwumiei 15, 25 ocone 40 m 6o1amvin aya moamulpuli2aH OOHEAIaAKMbl
mueciuimepoi Kasy- muey-Koeaix iHcaboviebl peminde Kol0an)y Kapbep KyaTblHa cait
Tay-KE€H KAa3bIHJIBICBIHBIH TachIMaliay KambIKThIFRl 0,3—1 kKM TeH OoiybIMEeH
mekTeneni (3.14-cyper).

L, km
1,5
1,0
1
0,5 2 §2§2§5
3
1Y,
0 1 2 3 4 Q,
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3.14-cyper. J)KYKKOTETIIITIT YJIKEH THETIITEPAl Ka3y- TUEY- KOJIIK- )KaOIbIFbI

peTiHJie TUIMI1 KOJIIaHy aiiMarhbl:
1 xomHe 2 — coiikecinme, DAY (DAT) kemeHaepiMeH Oacekere KadeTci3 Hemece Oocerrekece aJaThlH THETIITED
YIIiH aiiMakTap; 3 — THETIIITep i SKOHOMHUKAJIBIK THIM/II KOJIaHy aiiMakTapbl; Q — Kapbep/IiH Tay-KEeH Ka3bIHIBICHI
OOMBIHIIIA OHIIPICTIK OHIMILTITI

Tay-keH Ka3bIHIBICBIH THerimTepMeH KewxkapaaH 500-600 M KalbIKTHIKTa
OpHaJacKaH KEHKYJbIKTapra (00C KbIHBIC KYIBIKTapblHA) JIEHWiH TackIMaijgay Ja
TaiMI1 0ostybl MyMKiH (3.15, a-cypert). Tay-KeH Ka3bIHIBICBIH dWHAKTAYLIbl KOJIK
neHreixkuekTepine taceivangay (3.15, 6 - cyper), maiimansl Kaz0aHbBl KoWMajaH
TYPaKThI YCaTy KOHJABIPFBICHIHA JIeHiH TackiManaay (3.15, 6 - cyper) Hemece Tay-KeH
Ka3bIHIBICEIH KEHXKapAaH >KapThlail TYpakThl HEMECE JKbUDKBIMAIBI YCaTy
arperartapbisa (3.15, 2 - cyper), apTypJil KOHABIPFbUIAPABIH OyHKEpJEpiHE, MbICAJIBI,
HIalbIpalabl  KeHJEpl IIal0 KOHABIPFhUIApBIHA JEWIH  TackiMajjay YIIiH e
TUETIIITEP1 KOJIJaHyFa 00Iabl.

XKapracTbl KbIHBICTap/la KeMep OWIKTIrT TUETIIITEePiH KOcy OWIKTHIriHEH Oip
JKapbIM €CEJICH acraybl Kepek, skoHe ol 8-10,5 m kypaiinel. EnOeHiH eH a3 eni 4,5-5
M TeH Oonaabl. Komappuiran >KbIHBICTapAbl Ka3blll aly Ke3iHae eHOe eHl
aBTOO3ITYCIPTIIITIH OYPBUIBIN KETylHE HKETKUTIKTI O0TYbI KEpEK.

JXKyMbIC ajaHbIHBIH €H a3 eHi (M) aBTOO3ITYCIPrilll KO3FaJlbICHIHBIH CYJI0achiHa
OaiinanbicThl (3.16- cypet) Gonaabl.

ABTOO3ITYCIPTIILITIH TUETI (KoHE YilIiM) OyilipiHEeH OypbUTYbI K€31HAE JKYMBIC
aJlaHbIHBIH CHI:

B,,=B,+C+2R, +b,+Z, (3.27)

MyHJia B, — YHUIIM €eHi, M; ¢ — YHUIIM MEH K6JIIK KOJIbl apachlHAaFbl KAIlIBIKTBIK, M;

Ra — aBTOTYCIpTilITIH OYPHUTY PaiUyChl, M; b, — aBTOO31TYCIPTilll IIAHAFBIHBIH €HI, M;
Z— xeMep/iH >KOFapFbl )KMET1 MEH KOJIIK OJIbl apachIHAAFbl KalIbIKTHIK,M.
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3.15-cypet. TuerimTepi Ka3y-THEY- KOJIK Ka0IbIFbl PETiHIC KOIAaHATHIH
TEXHOJIOTUSIIBIK KEILIEHIEP cyJ10anapsl

TyilblK eHOesnep ’KoHE aBTOMAIMHAHBIH THETIII apThiHAA OYPBUIYBl KE31HJE
YH1IIM IIET1H/ET1 KYMBIC aJITaHBIHBIH €H a3 €Hl, M

B,,=2R,+c+b, +Z, (3.28)

Tuerimrepal Ka3y-TUey KOHE Kazy- TUEY- KOJIK >KaOJIbIKTaphl PETIHAE KOJIJaHy
KE31H/Ie )KYMBIC aJIaHBIHBIH €H a3 €Hl, coiikecinmie, 25-30 sxoHe 22—25 M Kypanpl.

Bbyprrinay, aTeil Komapy jKoHE Ka3zy-THEY-KOJIIK KYMBICTapbIH TOYEJCI3 KYPrizy
IIapThIHA COMKEC >KYMBIC MI€OIHIH THUIMII Y3BIHIBIFEI Oip THerim ymriH 350-550 M
Kypaiiapl. by men aya TONTBIpBUIFaH aya TOJNTHIPBUIFaH JOHFAIAKThI
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3.16-cypet. TuerimTepMeH )KYMBIC ICTETEH Ke37eT1 )KYMBIC aJJaHbIHBIH €HIH

aHBIKTAy cyJi0asiaphl:
a XoHe O — colKeciHIIe, OTIIeN XKoHe TYHBIK eHOeep ke3inae; 1 — tuerint; 2 — aBToe3iTyciprim

TUETIITEPJIH  JKbUIIAaM  KUMbUIAAyblHA  OalJaHBICTBl  KapbepliH  €Ki-yII
JEeHreibkruekTepine 0emiHyl MyYMKIH.

bakpuiay cypakrapsl:

1. Kapbepmik TuerimTep KOMAaHBLUIATBIH XYMBIC TYpJIEpi.

2. Kapbepiik Tuerimep/ii KOIAaHyIbIH apTHIKIIBUTBIKTAPhl MEH KEMIITLUTIKTEDI.

3. Tuerimrepai Kazy-THEY >KaOIbIFBI PETIHIAE KOJJAHY KarJaljmapbl HKoHE
arMarsbl.

4. Tuerimrepai Ka3zy-THEY- KOJIK >KaObIFbl PETIHAC KOJAaHy JKaFaanaaphl KoHE
aliMarbl.

5. Kapeep THerimrTepiH KOJJaHy Ke3IHJErl urepy XKyieci 3JIeMEHTTEpIHIH
napamMeTpJepi Kajiail aHbIKTaaaab1?

3.6. DKcKaBaTOPJIBI-KOHBEHEPJIl TeXHOJOTHSJIBIK KelleHaep

DKCKaBaTOPJIBI-KOHBEHEPIIl TEXHOJOTHSUIBIK KEIICHACP €H alJabIMEeH €Ki Oelnrici
OOMBIHIIIA epeKIICITIHE/I:

Tay-K€H  Ka3bIHIBICBIH  KOHBEWpEJIEpMEH  TachIMajjay  alJblHAa  OHbI
MEXaHUKAJIBIK 9JIICIIEH YCaTy KYMBICTApbIHBIH O0Iybl HEMece O0IMayHhl;

Y3IIKCi3 HeMece MUKIIJII KUMBUIIBI Ka3y-THEY KaOIbIKTaphIH KOJIAHY.

JKyMmcak >koHE TBHIFBI3 JKbIHBICTApABI Ka3bIll alfaH]a KOCHIMIIA MEXaHHUKAJIbIK
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ycaTy >KYMBICTapbl JKypri3iiMeial. A KapTacThl >KOHE JKApThUIA >KApTACTHI
’KBIHBICTAP/Ibl Ka3bIll ally Ke31HJIe KOCBhIMILA ycaTy KeJecl kafjailinapia MiHAETTI
TYPJ€ XKYPri3ulyl Kepek:

Tacrnajbl KOHBeWepiepMeH TachiMasay YIIiH aThlll KONAPbUIFaH >KbIHBICTAPIbIH
KaKETT1 KECEKTUIITHE KEeTY MaKCaThIH/IA;

1pl KEeCeKTl Tay-KeH Ka3bIHABICHIH TachIMaJJIay YIIIH KOHBEHUEpJiK KOJIKTIH
apHaiibl KypayJlapblH KOJIJaHFaH Ke3/e.

IKCKABAMOPIbI-KOHGEUEPIi MEXHONOUANIBIK KeUeHOep YCamKbluimol Ko10aHbail
Kes10ey ’KOHE KYPT KEHOPBIHIAPbIH UTEPIeH/IE KYMCAK YKOHE THIFBI3 KBIHBICTApPAaH
KYypaJiFaH >KOFaprbl apIIbIMANbBIK JCHIeiKUeKTepAe KosnaHeuiaabl. JKasblK jkoHe
xKalmak ciieMaepai Wurepy Ke3iHJEeri CHUSKTbl POTOPJbl IKCKaBaTOpiap, Tacrajbl
KOHBEWepep >KOHE KOHCOJIBII YHIHIICATFBINTAP KOJIAHBUTANbl. by KemeHHiH
HET'13r1 epeKIIeNir KOHBeep T130€r1HIH CO3bUIBIMBI Y3bIH OOJTYBIH/IA.

Ycamgviuumel  Konoawbat  macnanvl  KOHBEUEpIepMEeH  JHCbIHbICIApObl
macvimanday TICUTIH ajlJIbIH aja MacCHUBTI aThINl KOMapy apKbUIbl YCaKTaJIFaH MOPT
KapTacThbl KBIHBICTApJIbl (HETI31HEH KOeMIp/ll) Kasblll aidyJa, COHbIMEH Karap ipi
enmemal (>400-500 MM) O6epik KOCBUIBICTAPBIHBIH Moepi a3 (<5%) >KbIHbICTAPAbI
Ka3blll alyna TUIMII KojjaHyra Oojaabl. bepik KOCBUIBICTApAbIH eJemMaepi
HKCKABATOp IIOMIIIIHIH OJIIIEMEPIHEH YIKEeH OOJIFaH Karjaaija oJap/bl MAaCCUBTE
aTBII KOTApy apKbLJIbl YCaKTay KaxerT.

MyHpaail KeweHAep/ie KEeHXapJblK KOHBEHEpJIepAlH THEy KOHIBIPFbLIAphI
pETIHAE €JEKTI >KOHE THErill ONMBIIITAP HEMECe acTayjiap, €jley arperarrapsl
Kojaanbuiaasl. Kapacteipsuiran kemenaep Opan, ExiOacty3 kemip KapbepiepiHiH
OHJIIPY )KYMBICTApBIHA KEH KOJIJaHBIC TAKaH.

JKapracTsl xkoHE )KapThulall KapTacThl KBIHBICTAP/IbI TAaCHaJIbl KOHBENEPIEPMEH
TachbIMaiay YUIiH KaKETTl KECEKTUTIKKE JEeWiH ycaTy YIIiH A3 MEHILUIKTI IIbIFbIHBIH
KoOelTy, opTama >XoHE KHBIH AaTTBhIPBUIATHIH JKBIHBICTAp/ia YHFBI JHAMETPIH
KIIIpENTy, YHFBUIAP TOPBIH KINIPEUTy KoHE OYpFhUIAY KYMBICTAPBIHBIH KOJEMIH
KoOelTy Kepek. ATanfaH mmapaiap OypFbUIan-aTy KoOmapy >KYMBICTapbIHBIH
IIBIFBIHBIH - KOOEWTEeNl, 01 Ka3ipri yaKbpITTa aThIll  KOIAPBUIFAH >KBIHBICTAP/IBI
KOCBIMILIA MEXaHUKAJIBIK YycaTy IIbIFbIHAapbiHAaH  1,5-3 ece kem. An aTein
KOIAPBUIFaH JKbIHBIC KECEKTEP1 KEPEK IIaMajiaH YJIKEeH 0oJjica Tay-KEeH Ka3bIH/IbICHIH
Tacrasabl KOHBeWepre Aeilin eney KakeT. MyHbIH OapJibIFbl Ka3ipri yaKbITTa TacIasbl
KOHBEHepyepi KOMJAHBIT KApTacThl JKOHE >KapThUIall >KapTacThl >KBIHBICTApIIbI
Ka3bIll ally Ke3iH/Ae Tay-KeH Ka3bIHABICBIH aThINl KOMapy >KOHE MEXaHUKAIBIK yCaTy
YKYMBICTAPBIH ©3apa 0ailIaHbICTHIPYABbIH TUIMJIITIH AHBIKTANIBI.

Ipi KecekTi I KBIHBICTapABl TachIMalJayFa apHaJFfaH KEHXKapJbIK apHaibl
KoHBerepyepai  (MoHFamakThI-Tacmanbl, T.0.) KOJaHy Kem KypAeli JKoHe
OKCILTYaTAMSIIBIK [IBIFBIHAAPBI, OJIAPABI KBUDKBITY YIIIH KON €HOCK IIbIFBIHBIH
KaKET eTe/Il.
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3.17-cypet. Caprbibaii KapbepiHiH TepeH IEHIeIKUEKTepiH Urepy Ke3iHmae
KBIHBICTAP/Ibl KOHBEWEPIIIK Moe3JapMeH TacbiManaay cyyidacel (I'unpopyna

WHCTHUTYTHI):

1 5xoHe 2 — coliKeciHIIIe )KYK THEJreH )kKaHe 00C KYPICTI OpXKOJIap TApMAKTaphl; 3 — KEH)KApJIbIK UUITILI KOHBEHEp
Ti30eKTepi

Ipi xecekti Tay-keH Ka3bIHIBICHIH (120 cMm J1eiiiH) TackIMalgay Ke3iHje
AKCKaBaTOPJbl Kazy-THEY JKaOJbIFBI MEH KOHBEWEpJIK IMoe3dap KeleHAEpIiH
kenemieri moJi. KoHBeilepiik moe3mapAblH KYKKOTEprill >KaOJblFbl KOHBEWEPIIK
Tacma Hemece eHi 2-2,4 M 00JaThIH Haya MIIIH/I MeTaJUIIaH >KacaJFaH MJIaCTHHAJIbI
ToceM Oonbin TaObuagbl. Kasipri yakpiTTa Oip Hemece €Ki OChTI apOalllbIKTaphl
TOTICAJIADMEH KOCBUIFAH KOHBEHEPIIIK Toe3dap/ibl jkacay KapacThIpbutyaa. Omapsl
TaChIMTBIH JKYpYy OOJIiri penbCcTi KOJIMEH KYPETIH TIpeK JJIOHFajaKTap OOJbII
TaObuTafpl. ApOambiKTap (CEeKIMsUIap) apachlHAAFbl  APAKAIIBIKTHIK — WUITIII
CaJIFbUIAPMEH JKaObuTaNbl. ApOANIbIKTapAbIH TOTMCAbI OalIaHBICHI MEH OJIapAbIH
apachIHIaFbl UIITIII CaIFbIIap apKachlHAa KOHBEHEPIIK MMOe3/1 KOJIABIH TaOaHBIHBIH

232



TapibiFbiHa (20-25 M) KoHE KEeCKIHIHIH aybIpJbiFbiHA (2-3 M) KapaMacTaH pajiycChl
niamMasbl KUChIK Y4acKeJIEPiH KaKChl

KYpIN eTe anajbl. byl KepceTKITepMeH KaTtap KOHBEHEPIK MOe3JapIblH KOFaphl
KOTEPLUTY KbIIIaMIBIFBI (kKep OeTiHAe )KOHE €HICTIKTE 6-7 M/C,.

KeTepMene 3-4 M/C) JKOHE JKYpINl OTeTiH YJKeH eHicTirt (15-20°) omapabl TepeH
KapbepliepaiH TeMeHI1 JeHreikuekrepinae (3.17-cyper), conpaii-ak TabaH
ayJlaHbIHAAFbl OJIIeMJIepl TOMEH Tayibl Kapbepieple KOJIJIaHFaH >Kardaiima Oy
KEIIIeHHIH THIMIUIITIH KepceTe i

DKCKaBaTOPJIBbI-KOHBEHEPIIl TEXHOJOTUSIIBIK KEIMICHHIH OHIMIUTITT KOHBEHUEPIIK
Moe3/1ap caHblHA OalIaHBICTHI JKOHE KOJIOey KeTepMeNlepiAiH OTKi3y KalJeTiMeH,
AKCKABaTOP/IbIH TEXHHUKAIBIK OHIMAUTIrIMEH mmekTeneni. OHBIH OHIMIUITIH ecenTey
HKCKABATOPJIBI-TEMIPKOJIJIbI KEIIEHAEP1 KOJIJaHFaHaFbl 9/IICTEPMEH KYPri3iiei.

Tay-xen Ka3blHObICHI — KOCHIMUIA — MEXAHUKANbIK 20IChNeH YCamvlieaH Ke30e
9IKCKABAMOPIbI-KOHBEUePi MEeXHOI0UANbIY KeuleHOep Maiaa KOMapbUIFaH JKBIHBICTAP
immiage emmemaepi 80-100 cm. bomatein kecekTepain yiutimaeri memmepi 6-10 %-nan
aCIMAWThIH JKaFJaiia Kas3plll aly, THEY >OHE TachMajjayfra apHaisraH. MyHpaii
KEIICHJEPIIH KypaMblHA YCATKBIIINEH >KaOAbIKTAIFaH Y31KCI3 KUMBUIABl Ka3zy-THEY
MalllMHACKl HEMece MKEKEe O3JIriHeH >KYPEeTiH eney-ycary (He ycary) arperarsl,
KEH)KapJIBIK JKOHE MarucTpajblli KOHBEWepiep KyHeci, all aplIibIMAIbIK KeIIeHIIepre
COHBIMEH KOca YWIHAUTIK KOHBEHEepJiep MEH YHIH IICATIFBIIITAP Kipel.

DKCKaBaTOPJIBI-KOHBEHEpITi KEHMICHIEP/l JKapTacThl JKIHE JKApThUIAM KapTacThl
JKBIHBICTAP/IBI Ka3bIM allyaa KOJIaHy THIMAUIIr eHOek eHIMIuTriHIH 1,5-2 ece ecyiMeH
JKOHE Ka3blll ally, TUEY JKOHE TachIMayiay MPOIECTEPIHIH YaKbITTHIK HIBIFbIHIAPBIHBIH
a3al0BIMCH aHBIKTANAbl. O30eKcTaH PecmyOnmMKachIHBIH ipl KapbepiepiHiH Toxipudeci
MYHJail TEXHOJOTHSIIBIK KEIMIECHACP/IIH >KYMBICKA KaOUICTTLUIITH JKOHE THIMILUTITIH
piteY; (S (370 08

Tay-keH Ka3bIHABICHI KOCBIMINIA MEXAHWKAIBIK  OJICIICH YCAaThUIFAH Ke3/e
IKCKaBaTOPJILI-KOHBEHEPITI TEXHOJOTHUSIIBIK KEMIEHIAEP KYpaMblHA MEXaHUKAJIBIK
KYpPEKTep, O3MIrHEeH >KYPETIH ycaTy arperarrapbl, ©3[IMHEH JXYPETiH KaiTa
TUETIIITep, KOHBEWepsep »Kyieci, COHbIMEH Karap YHIHAICAIFbIITap (apLIbIMaIbIK
KEIIeHAep) Kipei.

MyHpaail KemeHaep KEHiT JKOHE OpTallla aThUIBI KOMapbLIAThIH JKBIHBICTAPIBI
urepyae KojaanbUiaabl. KaOOpIKTap KeIIEeHIHIH Olp 53KcKaBaTop MeH Oip
KOHBEHMEpIiK Ti30€K Ke31HJerl KYpbUIbIMbI Ti30€KTi, ayi OlpHENIe Mpajuielib KYMbBIC
1CTEHTIH AKCKaBaTOPJIap MEH KEHXKAPJIBIK KOHBEHEPIIEep JKOHE JKaJIIbl MATUCTPAJIbIBIK
KOHBeWepiep Ti30eri Ke3iHIeri KYpbUIBIMBI TapMakTainraH Oomanbl. Erep COHFBI
Karmaina Olp KeHXapJIbIK KOHBeHepre ekl Hemece OipHelIe dKCKaBaTopiaap KbI3MET
KOpCEeTCe, OHBIH KYpPBUIBIMBI KypJenl Tapmakranran oOomazsl (3.18 sxome 3.19-

CyperTep).
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15 If 17

~3

3.18-cypet. MHTYyNenk kapbepiHaeTi 3KCKaBaTOPJIbI-KOHBEHEPIIi TEXHOIOTUSITBIK

kemreHHiH cyyibacel (KpuBOaccpoeKkT HHCTUTYTHI):

I, Il — «BocTouHsIii» )koHE «3anaJHbli» KOHBeiepik Ti3oekTepi; 1 — OipiHIIUIIK JKoHE eKIHIIUIIK caThIa ycaTy
FUMapaThl; 2 — XepacThl KOHBeWepIep xKyieci; 3 — kep Oerinzeri Kaiira Tney Oekerrepi; 4 — sxep OeTiHzeri Kousemep; 5
— Kesbey MarucTpaib/i KoHBelepep; 6 — kapbep ilmiHgeri Kaita THey OekeTTepi; 7 — eTKi3ril KoHBe#epiep; 8 —
KEH)XapJIbIK KoHBelepiep; 9 — .- 60 M geHreixuerinaeri eney KoHAbIpFeIch; 10 — koHBelepik mToibHs; 11 —
JKENIETy MTONBHACH XoHe « BeHTmsauonHas» maxracel; 12 — kenbey koHBewepiik oknan; 13 — kenbey okman
carachIHIarbl FuMapat; 14 — xep OetiHzeri koHBeitep; 15 — kaiita Tuey Oekeri; 16 — eTkisriur koHBeiiep; 17 —
YIIIHIIUTIK KOHE TOPTIHLIUIIK caThlia ycaTy FUMaparsl

Kaszipri yakpitra eniMainiri carateiHa 1000-2000 T GoaThbiH poOTOPIIBI, CEPITIM/IL
COKKBUIBI, JKaKThl JOHE KOHYCTBbl YycarTy arperarrapbl (ycaTy-KahWTa THey
MalllMHAJIAphI) HIBIFAPbUIaAbl. OHIMIUIIT caFaThiHA 5 MBIH T-Fa JICHIH JKETETIH ycary
arperaTTapbIH jkacay Ke3JIeJiI OThIp.

XKymbic ananaapel keH 6osranaa (100-120 M) kapbep/iH KYMBIC KaFAaybIHbIH
KeJ10ey OYpBIIIbI MEH apIily >KYMBICTAPbIHBIH YaKbITTHIK KOJIEMIiH
a3aiTy YVIIIH, COHBIMEH KaTap >Ka0AbIKTap KEIIeHIHIH TOKTal TYPY YaKbIThIH
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KBICKapTY YIUIH Keie KoK JeHreHKUEKTEPIHIH CaHbIH KbICKAPTYyFa Typa KeleIl.
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3.19-cyper. ManmHanap KeueHiH KoJIAaHbII .
YHUTIMHIH )KOFapFbl O6JIiriHAeri Tay-KeH 3.20 CypeT. Blp 9KCKaBaTOPMCH

Ka3bIH/bICHIH ayAApBbIIl TOT'Yy apKbUIbI YfIlJ'IlMI[I apakeMCpJICpMCH

e C¥ﬂ6§¢;‘: CIIA3 KE3EKIIeH dKCKaBalsuIay CyJI0achl
— I TV JKCKABATOPJIAPDI, = — JA- . 1 — y3aiKCi3 KUMBLIABI 9KCKABATOP;
arperattapsl; 3 —CI1-1000 kaiita Tuerimrepi; 4 2 _ ycaTy-KaiiTa THEY MAIHHACHE,

—KEH)XapJIbIK KOHBEIE o
PITBIK p 3 — KemKanJIBIK KOHBEHED

On yuriH ajisill THETIMETEH JKbIHBICTAP/IBIH YCTIHE XKaHa KeMep KabaTTapbiH aThIl
KOIMapy apKbUIbl KeMep OuikTiri keberemi (25-30 M »xoHe omaH ma Owuik). MyHmaii
YKar/aila KeHXKapJiblK KOHBEWepAl TOMEHI1 apakeMepiH TabaHblHA OPHANACTHIPHII,
YHLTIMIII €K1 apakeMepMeH Ka3bIll ayFa Typa Keneai. by ke3ne apakemepiepai Oip
9KCKABaTOPMEH Tay-KeH Kas3bIHABICBIH KouBeiepiepre (3.20-cyper) Ttwenm Hemece
TOMEH OpHAJIACKAH KOJIIK JICHIeHKUETIHEe ayIaphill TOTII Ka3bIl ajyFa 001aabl, OH/Ia
OJ1 TOMCHI1 apakeMepJliH Tay-KeH Ka3bIHIBICHIMEH Oipre koHBekepre tueneni (3.19-
Cyper).

Bipiami skarmaiima kemep Oip 3KCKaBaTOPMEH KasbLIBIN albIHAJbBI, al CKIHIII
xKarmaina 2-4 sKCcKaBaTopiiap KyMbICc icTelal. Kemkapiblk KOHBeHEepal >KbUDKBITY
KaJlaMbl MEH KeMep MaHeJiHIH €HI KahTa THerimTepal KoJigaHraH ke3nae 60 M-re
JKETII, KeHMae 0J1aH 1a Ken 0oabl.
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bakplnay cypakrapst:

1. Tay-keH Ka3bIHIBICHIH MEXaHHUKaJBIK YCATyChI3 SKCKaBaTOPJIBI-KOHBEHEPIIi
TEXHOJIOTHSUIBIK KeIICHIEPMEH Ka3bIl ally KaHJal jkaFmaiiiap/aa KoJIJaHblIaIb?

2. Tay-KeH Ka3bIHIbICHl MEXaHHUKAJIBIK SJIICTICH YCATBhIIFaH Ke37le IKCKaBaTOPJIbI-
KOHBEHEPIIi TEXHOJIOTUSIIBIK KEIICH ISP KaJlaii KOJIJaHbLIaIbI?

3. CapniOaii kKapbepiHJIeT] KbIHBICTAPAbl KOHBEHEPIIl MOe3apMEH TacMalJlayablH
YKYMBIC TIPUHITUTIIH JKOHE CYJI0ACHIH CUITATTaHBbI3.

4. HHrymeuck KapbepiHAETi 3KCKaBaTOPJBI-KOHBEHEPII  TEXHOJOTHUSIIBIK
KEIIEHIHIH JKYMBIC IPUHIIUIIIH KOHE CYJIOAChIH CUMATTaHBbI3.

3.7. IKCKABATOPJIBI-PTYPJIi KOJIIKTI TEXHOJIOTHSJIBIK KelleH1ep
3.7.1. KosipaHbLIBII )KYPreH KypaM/Ibl KeOJIiK TypJiepi

Onmiemzepl YIKEH JKOHE TEPEeH KapbepliepAe KOJiKTIH Oip Typl ouerTe
JKYKarbIHJIAPBIHBIH, ~ KKETTI KyaTblH KamMTaMachl3 €Te ajMaljbsl Hemece
AKOHOMMKAJIBIK THIMCI3 O0JIbITT TaOblIaabl. Kok KypaamapblH KypacThIpy Ke3iHe
KeH)XXap/JaH KaObuigay OekeTiHe neuin (yHinai, Oaiteity ¢adbpukacsl, MIIC
CTaHIUACHI) JKETETIH Olp JKYKAaFbIHBIHJA Kapbep KOJITIHIH KeM JEreHje €Ki Typi
KOJJTAaHBUTYBl KEepeK. by Ke3nme omapaplH OpKaWChICHI Kapbhepai NaiaaaHyablH
KOJIaMJIbl K€3CHACPIH/E KOJJIAaHbLIAIbI, OJ1 KaJIbl KYpaMJ1acThl TUIMIUTIKKE JKETyre
MYMKIHIIK Oepeni. bipak, Oy Ke3ne TEeXHOJOTHSUIBIK KEeIIeHAl KypAeNiIeHAIpEeTIH
JKOHE KOCBHIMIIA WIBIFBIHIAPFA aJblll KEJIETIH KahWTa They OeKEeTTepiH >KalIbIKTay
Mocesecl Tyaibl.

Kenik kypangapsiH KypacThIpy Ke31HJE YII 3B€HOHBI 0ol KepceTyre 00abl:
YKYMBIC JICHICIKUEKTEPIMEH JKOHE KOCKBII OepManiapMeH TachiManiay (KeH>KapJibIK
HEMece JKUHAKTay 3BEHOCHI); *ep OETiHIH Heri3ri JeHreiiHe AeiliH amry Ka3oaiapsl
apKbUIbI KOTEPY HEMece TYCIpy; kep OeTiHjae, CHIPTKbI YHiHaire TacsiMangay. JKui
JKargahga ekl 3BEHO JKETKUNKTI  Oojaabl: KEHXKAPJBIK JKOHE KOTEpMeEIiK-Kep
OeTiHeT1, KoMK KypaJlJapbIHbIH TOPT-0€C 3BEHONIBIK KYPaMbl CHPEK KOJITaHbLIAbI.

KemkapmbIK 3B€HO peTiHJIE JKbUIIaM OypasiaThiH, KbIIAaM KUMBLIIAWTHIH JKOHE
JKOFaphl ~ TapTy-KOTepy KyIIl JACHTCIDKMEK  eOJIIeMaepi  MIEKTENTeH O KOHE
KOH(HUTYpanmsIiChl KYPACI )KapTacThl, dKapThljai >KapTacThl )KBIHBICTAPIBI KA3bIIT aTy
JKaraanIapbiHa TOJIBIK COUKEC KEJIETIH aBTOMOOMIIh KOJIIT KOJIAaHaIbI.

KapbepaeH Tay-keH Ka3bIHIBICBIH KOTEpY (TYCIpY) YILUIH alblC KAalIBIKTHIKKA a3
IIBIFBIHIAPMEH TachbIMaJIlayFa HeMece Tay-KeH Ka3bIHIBICHIH KapbepAcH Kep OeTiHe
KoTepy (TYCipy) KAIIBIKTHIFBIH KBICKAPTYFa MYMKIHIIK O€peTiH KeJiK TYypJepiH
KoJTaHaabl. EKIHIN 3BE€HO KOJIrT METaul MEH DHEPTUSHBI KOM TYTHIHYIIBI OOJIBII
TaOBLIABI, OJ )KYKAFBIHBIHBIH KyaThl MEH Tay-KEH Ka3bIHJBICBIH KYPaMIbl KOJIKIICH
TachbIMaiay TUIMIUTITIH aHBIKTAMAbI. Y IIHII 3BEHO PETIHIE SPTYPIIl KOJiK TypJiepi,
KU1 JKaFaai1a TeMIpKOJ KOJIT1 KOJIIaHbLIaIbI.

Kemikrepai OailmaHbICTBIpY TYpJepi Jie KEH TaparaH: aBTOMOOWIb KOJIriH
TEMIPKOJI KOJITIMEH; aBTOMOOUIIb KOJITIH CKUNTI KOTEPMEMEH JKOHE >Kep OeTiHne
TEMIPXKOJI KOJIFIMEH; aBTOMOOWIb KOJIrH KOHBEHEpPMEH; aBTOMOOWIb KOJIriH
IPaBUTALMSIIBIK KEHKYBIKTAPMEH JKOHE TEMIPAKOJI KOIITIMEH KaObICThIPY; T.0.

236



Asmomobuns dicoHe memipiHconl KOAKmMepiniy Oipiecmicin OHIMOLNIZI JHcoapbl
kapvepaepoe 100-150 M TepeHaikTeH OacTan KOJJAaHFaH XOH.OUTKEH1 MyHIai
Ke3/le TEeMIP>KOJ KOJITIHIH KO3FaJbIChIH YUBIMIACTBIPY >Karaaiyiapbl ©Te KypAei
J)KOHE OHBIH OHIMAUIIrT TeMeH Oonaasl. CoHbIMEH KaTap TabaH ay/ aHBIHJIAFbI
eJIIIIeM/Iepl IEKTEITeH KapbepiepIiH TOMEHT1 ACHICIKUEKTEpIH UTepye, CIJIEMHIH
KYpPBUIBIMBI ~ KYpJIeJli  JKOHE KOH(pUrypauuscbl Oypbic  OOJFaHIBIKTAaH KEH
YKYMBICTAPBIHBIH TEPEHJICY KapPKbIHABUIBIFBI KOFaphl JCHIeHIe cakTay MaKcaTbIHAa
aBTOMOOWJIL KOJITH KOJJaHFaH THiMal Oonanel. byn ke3zme aBToTachkIManaay
KambIKTBIFBL 0,5—1,5 kM Oonagsl oHE SKCKaBaTOpJap MEH >KaOIbIKTap KEIICHIHIH
OHIMJILTITT apTajibl, )KYMBIC KeMepJepiHAeri eHOCKTI KOl KaXeT €TETiH KYMBICTap
KOWBIIAABI, Kaphep >KaFIaysapblH KCHEUTY >KYMBICTAPBIHBIH JKOHE JKaJIbl KEH
KYMBICTAPBIHBIH KeJIeMJepl a3asabl. TapTKBIl arperartapibpl KOJJIaHFaH — Ke3Je
(i=60%o) kapbep Teperairi 300— 350 M-re eliiH )KoHE OJIaH Ja TepPeH 00Tyl MYMKIH.

Asmomobuns oicone Koueeliep Kejikmep Oipiecmicin  OHIMOLLIZI  JHcoapbl
kapbepiiep Tepenairi 100-150 M neifiH KeTKeHe, KUCHIKCHI3BIKThI KYMBIC MIeO1HIH
CO3bUIBIMBI a3 OOJIFaH[a, Ka3bIll ajly KUBIHABIFBI OOWBIHINA YIIIHIII JKOHE TOPTIHIII
KJIaCTapFa >KaTaThIH >KbIHBICTAPIbI KA3bIN ally/ia, COHBIMEH KaTap >kep Oenepi Kypaei
TayJibl Kapbepiepae KoJiJaHy Tuimal Oosanbl. Tacmanasl KOHBeWMepiepal KoJgaHFaH
Ke37Ie KBIHBICTAP/bl KapbepJierl HeMmece Kep OCTiHAEe OpHaJacKaH KailTa THey
OeKkeTTepiHIe MEXaHUKAJBIK O/IICIICH ycaTy (CUpEK KaFaaiiapaa eney) mpolecTepin
YUBIMIACTBIPY KaKeT. ABTOMOOMIIb KOHE KOHBEWEp KOJIIKTep OIpJIECTIrH KOJJaHFaH
Ke37¢ Tay-KeH MJalbIHIBIK JKYMBICTAPBIHBIH JKOHE JKaraaynapibl KEHEHTY
JKYMBICTAPBIHBIH KOJIeMJEpl a3asibl, KOJiK KOMMYHHUKAIUSIAPBIHBIH CO3BUIBIMBI
KbICKApaJIbl, ka0 bIKTapIbIH OHIMAUIII apTajbl )KOHE JACHIEeMKUEKTEep Il Ka3bll aity
KapKbIHbI KYPTi3iIe/i.

Kenoicapnoly asmoxenikmiy ckunmi komepmemen oiprecmiein Tepenmairi 150-200
M-JIeH acaThiH, Ta0aH ayJaHBIHJIAFbI OJIIIEM/IePl IIEKTEINeH XKOHE 1K1 KBIHBICTAPHI
OPHBIKTHI, 1pi KECEKTI KeHJAEpl *ep OeTiHIe YCaThlll, al 00C JKBIHBICTAPhl MYJIIEM
yCaThUIMANTBIH Kapbepiiep/ie KoJmanraH ThiMal Oomaapl. Kemikrepain MyHman
OipJiecTiri Tay-KeH JaWbIHIBIK KYMBICTAPBIHBIH €H a3 KOJEeMiH, KaraayJapJblH KypT
KUSO0ET OYPBIIIBIH, KaOABIKTAPABIH OCPIKTUIIN MEH Y3aK MEp3IMIUIIriH, Kapbepae
ycaTy KOH/BIPFbUIAPBIHBIH 00JIMaybIH, Al aibl Ka30a MeH 00C KBIHBICTApP IbIH KEKE
JKYKaFbIHJIAPBIH KAJIBIITACTBIPY MYMKIHIITIH, KOTEPIN IIBIFAPY >KYMBICTAPBIHBIH
CaJIBICTBIPMAJIBI a3 SHEPTHUsl IIBIFBIHBIH KaMTaMachl3 eTefi. bipak, »KYKarbIHBIHBIH
e3repyl, Kata THEy OCKETTEepiH >KaOJabIKTay >KOHE MaijajiaHy op yaKbITTa THIM/II
0oJ1a GepMei/Il xKoHe KapbepaiH OHIIPICTIK OHIMJIUIITIH EeKTEH/II.

KeH >kyMbICTapblHbIH €HOEK WIBIFBIHIAY KAacHeTl HEri3lHeH Kapbep OoilbIHIIA
JKanmbl eHOeK MmbIFBIHAApbIHBIH  40-60 % KypaWThlH Tay-Ke€H Ka3bIHABICHIH
TachIMaJIJIay MPOIECIMEH aHBbIKTaNaabl. Kapbep TepeHiri apTkaH calbiH OyJ1 eHOeK
IIBIFBIHBI, OCIpece TEMIpPXKOJ KOJNITH maiijamanraH Ke3de apTra Oeperi.
ABTOMOOMIIB/TI-KOHBEHEPJII JKOHE aBTOMOOMJIBII-CKUITI KOJIKTEpl KeIeHIepiH
KOJIJIaHFaH Ke3/1¢ €HOCK IIBIFBIHBIHBIH €H a3 IIaMachlH KaMTaMachl3 €Tyre OO0Jajibl.
EnOex >xoHe KYHABUIBIK IMBIFBIHAAPEI OOWBIHINIA TEpPEH Kapbepieple KOHBehepii
(kapbeplliH OHIIPICTIK OHIMIUIIT YIKeH OOJIFaH[a) J>KOHE CKUNTI (KapbeplliH
OHJIIPICTIK OHIMIUTII opTaia 00iFaHaa) KeTepMesl Kypamabl KeJliK SKOHOMHUKAIIBIK
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TUIMI1 O60Jaabl. ABTOKOJIKTI *KoHE Kes0ey keTepMmeni (KOHBeWepsl HEMece CKHITI)
JKaOJpIKTapFa KETeTIH KypJAell KapakaTrTap TeK aBTOO3ITYCIprill KenleHIAepiHe
KETETIH KapakaTTaH »oFapbl Ooyianbl. Kesik KypangapblH OalIaHBICTHIPY Ke31HAC
OKCIUTYaTaIMSUTBIK IIBIFBIHAAPIBI a3aiTy caijapblHaH KypHesl IIBIFBIHAAD KaphepIi
naiiananyasiH 3-5 KbUIBIHA KaHTapbLIa bl )KOHE alllbIK UTePY/AiH YKaJIbl THIMILUIITI
KOTepe/l.

3.7.2. TemipxoJ 3KOHe AaBTOMOOM/Ib KOJIKTEpPiH KaObICTBIPY Ke3iHaeri
TEXHOJIOTHS MEH KelIeHAI MeXaHUKAJAHABIPY epeKuIesiKTepi

ABTOMOOMJIBII-TEMIPXKOJT KOJIr1 OOMIBIK KOHE KeJJaeHEeH Oip-, eKibKaraayJibl
1K1 UTepy JKYHesepl Ke31H1e KOJITaHbLIa b,

Kapbepain KoFaprbl JCHIEIKUEKTEpl Kaphbep HYCKACBIHBIH IIIIHEH HeMece
apajac JKarJaiJlaH OKYpPri3UITeH  KapamaibiM >KOHE TYHBIK Tpaccaibl Kypiell
OpXOJIJTapMEH HEeMece all TOMEHT1 JEHIeiKHeKTepl UIMEeK MIIIHAI Tpaccasbl
TYpaKThl HEMECE >XKapThlIall TYpPaKThl OpPXKOJJAPMEH HEMECE YaKbITIA ChE3JEePMEH
alIbLIa bl

Exi sxargayniel 1IK1 XKyHeMeH urepy Ke3iHAe TEMIPKOJ KeJIIrHEH aBTOMOOMIIbI1-
TEMIPXKOJI KOJIITHE KOIly ME3ETIHAE CBhIPFhIMAIIBI TEMIPXKOJ ChE3epl CUIEMHIH
KaTma OyHipi JKaFbIHAH TYPAKThl HEMECEe XKapThlaail TYPAKThl KaFdaiFa aybICajbl.
Bapibik skarmaitiiapa aBTOMOOWIBAI-TEMIPAKOJI KOIITiHE KOy Ke31HJe KailTa Tuey
(emerTe 3KCKaBaTOPJIBIK) OEKETTEPIHIH €KI-YII KbLJI apaJibIFbIHAA TYPAKThl KYMBIC
ICTeyl YUIIH KOHE TOMEHTI1 JCHIeWKUEKTEp/l YaKbITIIa aBTOMOOWIIbJII ChE3IEPMEH
alry YIIiH Kapbep JKaraaylapblH KOCBIMINA KEHEWTY >KOHE YaKbITIIa KEHTIpEKTep
KJIJBIPY KaXkeT.

OHIMILITIT] )KOFaphl Kapbepiiep/ie KallTa Thuey OCKeTTEepiHIH CaHbl TOPTTEH JKETIre
neuin sxereni. Kalita Tuey 6exerrepl yakbITIa )KYMBIC KYPTi3UIMEHUTIH KaF1ay/1aFbl
ydackenep/ie OpHaJacThIpbUIaabl. bysl OHBI anmarbl yaKbITTa KapKbIHIBI KEHEHTY/
JKOHE Kapbep TYOIHIH TepeHIEylHe KaXeTTl KYMbIC MIeOIHIH pe3epBiHIH OO0JIybIH
KQKET eTell. YaKbITIIa TOKTAThUIbII TYPFaH >KYMBIC IIEOIHIH Y3bIHIBIFbI KEMEP/IH
xymbic mediHiH 30—40%-p1H Kypaiias! (Capbait kapwepi, T.0.). MyHaaii mapanap KeH
KYMBICTaphl JaMYybIHBIH KypJeii OOJybIMEH JKOHE Kapbep IIIHIAE KapTbUlai
TYPaKThl CTAaHLUHUSJIAp MEH OEKETTEP/Il OpHANACThIpYMEH OailnaHbIcThl. Onap KyMbIC
aliMarbIHbIH OUWIKTIr yikeH (200 M-Te A€iliH KOHE OJiaH Ja Kerll) OOJIFaHaa TEPeH
JEHTCIKHEKTEP/IC aBTOKOJIIKTI KOJIJIAHBII apIly >KYMBICTAPBIHBIH KOJICMIH PETTeyTe
MYMKIHIIK Oepe/l.

XKykarpIHIApBIH KATBIMTACTHIPY, KapbhepJlerl KeH KYMBICTAPBIHBIH JaMy TOpTiOl
MEH OKYMBICTapAbl YHBIMIACTHIPY KailiTa THEy OCEKeTTepiHIH OpHaJlacybIHA
OaitmanbIcThl Oonanel.Onap Kapbep TYOIHIE HEMece TOMEHT1 JEHICIKHEKTEpiHJe,
Kapbep JKarlayblHIa HEMECE Kapbep ajlaHbIHBIH JKOFApFhl HYCKACHIHA YKAKBIH KEp
OeTiHe OpHAIacaIbl.

Kaiita Tey OekeTTepiH OpHAJIACTBIPYIbIH OIpiHII Ccy0achkl OapibIK yaKbITTa
TEMIPKOJI KOJITIHEH aBTOMOOWIBA1-TEMIPAKOJI KOIITTHE KOUIYAIH OIpiHIIT Ke3eHIHEe
KOJIIaHBLIAAbI, opi Kapal TEeMIpXOoJl Tpaccalapbl Kapbhep HYCKAChIHIA >KOHE
YHIHIIEp allIblK OpHajlacKaH Ke3je KojaaHbuiaabl. MyHaal cynba tepenirt 200—
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300 M geitiHTi Kapbepiepe naimaananbuiaael. JInH3a j)kKoHE MITOK TOpI3al cliaemMaepai
UTepeTIH COHBIMEH Karap Taylbl Kapbepiieple TOMEHI1 JACHIeMKUEeKTepiHIe
TEeMIpP>KOJI KOJIITr1, ajll )KOFapFhl JECHICHKUEKTEPICH Nalaanbsl Ka30aHbl HeMece OYKILI
Tay-KeH Ka3bIHJBICBIH KalTa THEy OEKEeTTepiHe TachIMaJIaHyJa aBTOe31TYCIpTrilTep
KoJaHbUIaabl. bysl Kke3le TepeH Kapbepiieple aBTOKOIIK HETi31HEH Tay-KeH
JMAWBIHABIK ~ KYMBICTAphIHIA  KOJAAHbUIAAbl.  ABTOMOOWJIBIIH  TachIMaljay
KarmbIKTRIFBI 500—800 M, ai TeMipKoJ KeJIIriMeH TachiMaaay KallbIKThIFel 8—10 KM
KoHE oflaH na kem Oomaapl. Kapeepmain tepenaey OapbichiHma 1,5-2 KbIIgaH KeiH
KaliTa THey OCKETIHIH OPHBIH aybICTBIPAIbI.

Exiamm cynbana aBTOKeJIK )KHHAKTAYIIIBI JEHI€MKUEKKE Kaphep liH TOMEHT YIII-
0ec KemepJiepiHEH Tay-KeH Ka3bIHJBICBIH TachIFaHIa KOJIIAHBUIAILI. byn skarmaiina
Tay-KE€H Ka3bIHIBICHIH aBTOO3ITYCIPTIIITEPMEH TachIMaJay IIBIFBIHIAPHI a3asiibl,
OJIapJbIH  KMHAKTAyIIbl JACHTCIKUEKTEH JKOFapbl HEMECe OHBIH JICHTeHiHIIe
OpHajacKaH OIpHElIe JKYMBIC JICHTCHI)KUEKTEpIHJErl OKYpiCl  KEHUIACHII.
ABTOO3ITYCIPTIIITEPAIH KYPICIH KBICKAPTy YIIH 2-4 KbUIJaH KEWiH KalTa Tuey
OCKEeTIHIH OPHBIH aybICTHIPaJibl. ABTOTachIMalay KalIbIKTBIFBI dfeTTe 1,5 KM-/IeH
acmaipl, aJl TEMIpPXKOJIMEH TachIMajjay KalllbIKTBIFBI 3-8 KM >KOHE OJlaH Ja Kell
oonaapl. JKyMbIC JAeHrel>KUMEKTepiHIH KeOiHAe (KapbepliH TabaH ayJaHbIHBIH
eJIeMepl YIKEH OOoJMaraH/a) aBTOKOJIKTI KOJJaHy KEH >KYMBICTapblH KOFaphbl
KapKbIHMEH JKYPTri3yre MYMKIHIIK Oepei, 6ipak oJiap/ibl KbiIMOaTTaTa Ibl.

OHIMILIITT KOFaphl Kapbepieple KalTa Tuey OEKEeTTepiH Kaphep ajlaHbIHbIH
JKEKE ydYacKeJepiH[e OpHaIacThIpy/la KapacThIPhUIFAaH CYJIOANTAPBIHBIH €Keyl e
KoJanbLiaabl. Kalita Tey OekeTiH skep OeTiHJe OpHalacThlpy TabaH ayAaHbIHIAFbI
enmemMepl ki xoHe Tepenairt 100-150 M neitiHri Kapbepiaepae THIMII OOoJiajbl.
Cyn0OaHBIH KOJIJAHBUTY ayMaFbl aBTOKONIKIICH TachIMaAayIblH SKOHOMHUKAIIBIK
TUIMAUTITIMEH IIeKTenenl, ce0ebi, 011 KeJK Ti30EriHiH >KUHAKTAy MXoHE KoTepy
3BEHOCHIHBIH KBI3METIH aTKapajbl; KaiTa They OekeTTepi Oy ’kKarjmaiija TYpaKThl
Ooonanpl. Taynbl Kapbepiepiae KalTa They OeKeTTepl Kapbhep allaHbIHBIH TOMEHTI
[IeKapachlH/la OpHAJaCKaH Ke3[€ JKOFapbl JKaTKAH JICHTeHKUEKTEePACH EHICKe
aBTOTaChIMAJIIAyAbIH THIM1 KAIIBIKTBIFEI 2-3 KM-T€ KEeTe/Il.

OcrakafanblK KaiTa THEy OEKeTTepl Kasipri yakbITTa CHUPEK KOJIaHBLIAIbI.
OnmapaeiH KaliTa THEYre KETeTIH WIBIFBIHIAPh TOMEH OOJFaHBIMEH, OJIap/bl
naijanany Ke3iHJe aBTOMOOWIIb JKOHE TEMIPXKOJI KOJIKTepiHIH YHBIMAACTBIPY
Macesenepl oHail OOJIMaraHABIKTaH OJapJiblH TOKTal TYPYbl KeIl, AyMIKapiapiblH
OipKaibIlTa TYCipyl KaMTaMachl3 €TUIMEHJ1 >KOHE 1pi KECEeKTI TacTaplblH TYCyl
cajlapblHaH OJap KUpar KaTybl >KU1ICHI.

Meranmiian jkacajiraH HeMece TeMIpOeTOH Ikl OyHKepJiep naiiianany Kaita Tuey
OeKeTTepiHIH TYpPaKThl OpHAJACyblHA MYMKIHIIK TYyFbI3aabl.bipak oOfaH KeTeTiH
KYpJeJl IIBbIFBIHAAD KOIl. ABTOMOOWUIIb KOHE TEMIPKOI KOJIKTEPIHIH Tayesci3
JKYMBICBIH KaMTaMachl3 €Ty VIIIH Tay-KeH Ka3bIHIBICHI KOPJaphl JKETKUTIKCI3,
naianel Ka30a camachlH OIpKeKIIey KUbIHIANU b,

DcTakaanbIK )kKoHEe OYHKEpIIK KaiTa They OeKeTTepl maiianany Ke3iHe KanTa
TUEY aJlaHJIapPBIHBIH €Hi YIKeH 0onmaiiabl (50—60 m).
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Kazipri yakpITTa aBTOO3ITYCIPrilITepMEH alaHIapra HeMece KeMmep KusOeTiHe
TYCIpETIH DOKCKaBaTOPJBIK KailiTa TuUey Oekerrepi (KoWMallapjiaH) KEHIHEH
KOJIIaHbLIAbI.

Kapbep imnnzmeri kaita THEy KOWMajapblH MaiialiaHFaH Ke3le Tay
JKBIHBICTAPBIHBIH KoJIeMJIepl JKETKUIIKTI OoJFaHda aBTOMOOWIH JKOHE TEMIPXKOJII
KOJIIKTEPIHIH TOyesCi3 >KYMBICHI, Maiganbl Kaz0a camachblH THIMJI TYpPaKTaHIBIPY,
KOHJIBIPFBUIAPABIH, KapanalbIMABLUIBIFEI MEH OJIApIbl KhICKA MEP3IMJIE >KacaKTay/ bl
KaMTaMachl3 eTe/ll. DKCKAaBaTOPJBIK KalTa THUEYIH KEeMINUTIKTEepiHe allaHaapbIH
CHIHIH YJIKEH OOJybl, JKaFrJayJapabl KOCHIMINA KEHEHTY KOHE KEH JKYMBICTAPHIHBIH
TEPEHACY KapPKBIHIBUIBIFBIHBIH TOMEH/IEYl, KOCBHIMIIA KbIMOAT >KaObIKTap.Ibl
KOJIIaHy, KaliTa THEY IIBIFBIHIAPBIHBIH apTyhl (3cTakamara Kaparanma 3-4 ece) koHe
YJIKEH TI0€3ap bl THEY YaKbITHIHBIH Y3aKThIFBI )KaTa Ibl.

Kypamapl kaiita THey O€KETTepiH (PKCKaBATOPJBI-3CTAKAJAIBIK  JKOHE
HKCKABaTOPJIBI-OYHKEPIIK) KOJJIaHFaH Ke3/le OipKarap KEeMIIUTIKTED >KOWBLIAJIBI:
JTYMIIKapJIapJblH KUPAybl, aBTOMOOWIb KOHE TEMIPXKOJ KOIKTEP1 >KYMBICTAPbIHBIH
TOYEINIIIIT], KYpaMJaap/ibl TUEY YaKbITBIHBIH Y3aKTBIFbl a3asi/bl. DKCKaBaTOPJIbI JKOHE
ACTaKaJalbIK KailTa TUey OIpJECTITIHAE al/bIH ajla eliey *oHe 1pi (pakuusiapabl
HKCKaBaTOPMEH BaroHjapra TUey, Maija (pakiusHbl elleMel-aK dCTaKa/ia apKbLIbI
TYCIpy *XoHe 1pi (pakUMsIHBl HKCKaBATOp ajAbIHIAFbl YHUTIMIE Tery, 3cTakajaaaa
KOJIK Kypailjapbl OojiMaraH Ke3Je JKCKaBaTOp OEKETIH Tay-KeH Ka3bIH/IbICHIH
KaObu1/1ay JKQHE THUEY YILUIH PE3EPBTIK OEKET peTiH/e Naigalany MYMKIHJIIT1 Oap.

Iller ennepae CUBIMABLIBIFEL 1 MBIH M3-Te meifinri GyHKep-KaObUIIarblIITEl KaiTa
Tuey Oekerrepi KojaaHbuUiaAbl. Onap Kemep KusOeTiHe Tipey KaObIpFachl apKbLIbI
OpHAJACTBIPBUIALI, OHAAFBI TAay-KeH Ka3bIHABICHI THETIIT apKbUIbI THENEAl. by
Ke3/Ier1 KailTa Tuey ajlanaapbiHbiH eHl 40-45 M Kypaiibl.

KoiimMa peTiHzie 3KCKaBaTOPJBIK HeMece OyHKEpHiK KalWTa They OeKeTTepl JKoHe
OJIApJIbIH CHBIMJIBUIBIFBI JKETKITIKTI OONFaHaa KoWMara JeHiHTi, OJaH KeHiHTi
KAOJBIKTAp KEIIeHI TOYyeJICi3 KYPBUIBIMIBI JEN KapacThipblaaabl. COHIBIKTaH,
KCIICHHIH aTajifaH aBTOMOOMWJIb KOHE TEMIP)KOJ KOJIKTI OeJKTepiHIH ©HIMILIIT
KEKE-)KEKe aHBIKTaTybl MyMKiH. XKaOapikTap KemieHiHiH OipiHiii Oeirine Ka3y-Tuey
YKYMBICTAPHI )KOHE aBTOKOJIIK 3BEHOJIAPJIB Kipe/i.

Exinmi OQesiriHe »SKCKaBaTOPMEH THEY, TEMIPKOI KONIr KoHE Tycipy
(YHiHmicamy) 3BEHOJApbl Kipeal. ATBHIN KOMapbUIFaH Tay-KEH Ka3bIHIABICHIHBIH
O0oMMaybIHaH KEHXKApJIBIK AKCKaBaTOPJIAPABIH TOKTAIl TYPYbl OPBIH ajca, KEIICHHIH
OipiHIl O6JITriHIH KypaMblHa BIHBICTAPAbl Ka3blll allyfa JAalblHIAy 3BEHOCHI
Kochlutaibl. KeH jKyMBICTapbIHBIH asKTaJIFaH UK OOWBIHIIA aHBIKTATATHIH JKAJIIIbI
YKaOIBIKTap KEIICHIHIH OHIMAUTIT1 OapiIbIK JKaFaaiaapaa KeIeHHIH eKiHII 0eJliriHeH
acmaybl Kepek.

Tay-keH  Ka3bIHABICBIH  aBTOO3ITYCIPriITEpJeH  JAyMIIKapra  TiKenel
(acTakamanblK) THEY Ke31H/E JKaOJbIKTap KEMICHIHIH KYPBUIBIMBI MEXaHUKAIAHIBIPY
3BEHOJIAphI ©3apa OailTaHbICKaH KYpeil TapMaKTaiaraH 0oJiajpl. MexaHuKadaHabIPy
MIEKTEYIIN 3B€HOCHI KEHXKAPJIBIK AKCKaBaTOpJap, aBTOKOIIK, TEMIPKOJI KOJIiTl HeMece
KaiiTa THey O€KeTl OOJIBIM TaObLIA b,

DcTakaalblK KaTa THey OCKETIHIH IKCIUTyaTalUsUIbIK CaFaTThIK OHIMIUTIT (T):
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60—t
Qn.n = qakqna = qakqnp.o tthM

k., (3.29)

c

MYHJIa (, — aBTOO3ITYCIPTilITIH XYKKOTEPTilTiri, T, k, — aBTOO3ITYCIprillTiH

q
KYKKOTEprillTIFiH mnaiganany koagdumueHti; n, — Oip caraTra TYCIpETIH

aBTOMalIMHAIAP CaHbl; n,, — Oip yaKpITTa TYCIPETIH aBTOO3ITYCIPIIIITEP CaHBI

(Tycipy OpBIHIApBIHBIH CaHbl); t, — TEMIPXKOJ KypaMIapblH aaMacTbIpy YaKbITHI,

MUH; t, JKOHE t, — colikeciHiie, Oip aBTOE3ITYCIPrilITI THEY >XOHE THUEITEH

p
aBTOO3ITYCIPrilITIH KaiTa They OekeTiHiaeri OypbUIbIl KaWTy YakKbIThl, MUH; K, —
THEJTEH aBTOO3ITYCIPrimITepAiH OoJMayblHaH >KOHE OSCTaKagaJarbl TYCIpYy-THEY
KYMBICTapbIHBIH OIpKEJKI KYpri3iiMeyiHeH Kailta THey OEKeTiHIH OHIMAUIITIHIH
azal0 Ko3(ppuuueHTi.

TemipKOan KypamaapblH aJIMAcTBIPYIbIH OpTalla YakbITbl onerTe 5-15 MuH,
OypBUTBIT  KaWTHI, Tycipy yakeiTel — 85-100 ¢ Tten. Kaiita THey OekeTiHIH
OIpKaJIBINTHl >KYMBIC 1CTEMEYl HETI31HEH THEIreH aBTOO3ITYCIPTilITEepAlH TYcCipy
KE3€eriH KYTIIl TYpybIHaH >KOHE OJIapAblH TyMIKapiapibl 3cTakajga OoibIMEH Oepy
KE31HJIe TOKTaN TYpYbIHAH OOJaIbl.

Tay-keH Ka3bIHIBICBIH SKCKAaBaTOPMEH KalTa THEy Ke3iHAEe JTyMKapiapblH
TYpPaKThl JKYMBICBIH KaMTaMachl3 €Ty YIIIH BaroH CHUBIMJIBUIBIFBIHBIH HSKCKaBaTOP
MIOMIIIIHIH CUBIMJIBUIBIFBIHA KAaThIHACKI 5-0-1aH KeM 0oaMaybl kKepek. JKeke >KbIHBIC
KECEKTEPIiHIH KeJIeMi1 BaroH CUBIMABUIBIFBIHAH 8-10 ece a3 00Iybl KepeK, aji oJap/ibl
tiey 2,3-2,5 M-IeH TeMeH OWIKTIKTeH >Kyprizuieni. KoiimamaHaThlH >KBIHBIC
COpPTTaphbl KeIl jKoHE ojap/bl 0esieK THey Ke31HAEe KapbepJliK THUITI KOMIIl IIaFblH
IKCKaBaTOpIapbl KONJAaHy KakeT. Maiina KonmapbulFaH Tay-KeH Ka3bIHABICHI Ka3blIl
TUEY YLIIH ayaTOJAThIPBUIFaH JOHFAIAKThl TUETIIITEP/I1 KOJIAAHFAH TUIM1 OOJabl.

OcTakagainblK THEY Ke31HJE aBTOO3ITYCIPTilll IaHAFbIHBIH CHUBIMJIBLIBIFBI
JTyMIIKap IIaHAFBIHBIH CHBIMIBUIBIFBIHA €celli Kol O0oNybl Kepek. byn TamanTbiH
OpBIHJATIMAYBl KOJIK KYpaJJapbIHBIH CHUBIMABUIBIFBIH TOJBIK MaianaHnOayra aibIm
COFaJIbl.

Tikenel kaiiTa THey Ke31HIE KOJIK KYpaMbl KEHXapFa KaparaHaa Te3 THeJeIl.
Tay-keH Ka3bIHIBICBIHBIH KECEKTUITIHIH a3aiobl JKOHE KOIMCYy Ko3(p(UIMEHTIHIH
KoOElIol, COHBIMEH Karap YHUIIMHIH JKMHAKTBUIBIFBI MEH IIOWTacTapAblH
OoMaybIHaH SKCKABAaTOPJIAPABIH KOJIIK KYPAaMbIH THEY YaKbITHI J1a KbICKapaabl. by
KaiiTa THEY DKCKABAaTOPJAPBIHBIH TEXHUKAJIBIK OHIMIUITIH KeOehTemi. Tuey yiiix
TOKTaIll TYPY VYaKbITBIHBIH a3 OoJyblHa OalIaHBICTHI KYpamMaap CHBIMIBLIBIFBI
JIOKOMOTHUBTEP/IIH TapTy KaOJjieTiHe OalJIaHBICTBI €H YJIKEeH IIaMajia KaObUIJaHYBI
kepek. Kenmi TaceiManyiay Ke3iHae OalbITy (aOpuKaJapblHBIH — KaObuiiay
KOHJIBIPFBIIAPBIHBIH CHBIMJIBUTBIFBI Ja €CKEPLITE/I.

XKobanay xoHe KeJemieKTe Kocmapiiay Ke3eHIHAe IKCKaBaTOPMEH KalTa THEY
naijiananfanja KaOJbIKTAp KEIICHIHIH ekl OeJIriHIH eHIMAUINr Oipjaed eTim
KaObuiiany KaxeT. KyHnpaenikTi skobanay ke3inae Oyil >karaail Oipkarap miaprTrap
OOWBIHIIIA OpBIHAANIMAYbl MYMKIH: KOWMAJaFrbl Maiganbl Ka3z0aHBIH COPTTapbIHBIH
e3repyl; KYKarblHbl KyaThIHBIH ©3repyl; KeHJi OailbiTy ¢dabdpuKkackiHa opTYpIl
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KolManapiaH TachbIMaljay Ke3lHJe IIMXTajlay TajlanTapbl; KalWTa TUey OeKeTTepiH
’KO010, T.0.

3.2- kecme
KaiiTa Tuey sctakamacblHa KbI3MET KOPCETETIH aBTOO31TYCIPTIIITEPAIH THIMII
CaHBI
Tycipy opbIHIAPEIHEIH CaHBIHA OailyIaHBICTHI
Taceimanmay aBTOO3ITYCIprimTep CaHsl
ABTO®3ITYCIprimI KaIIBIKTBIFBI, KM

1 2 3 4 6 8 9
1 10 12 14 18 19 22 24
BenA3-540 15 10 14 17 22 26 30 32
BenA3-548 1 10 11 12 16 18 20 22
15 10 12 14 18 22 25 28

OcrakajanblK THEy NaijajaHFaH Ke3[e TYCIPY OpPbIHAAPBIHBIH KaXETTI CaHbl
(sIFHM, 3CTaKaJa KOHCTPYKLMSACHI /1a) MEH 3CTaKaJaJarbl aBTOO31TYCIpriluTep.IiH
TUIMJ1 caHbl aHbIKTaNaabl (3.2-kecte). Kalita Tey maptrapbl OOMBIHIIIA aHBIKTAIFaH
aBTOO3ITYCIprimTep caHbl (3CTakaga KOHCTPYKUMACHI OOilbIHIIA KadWTa THEY
OeKeTIHIH OeplIreH HeMece MYMKIH OHIMJILIITT OOMbIHIIA) KEHIEHAET1 3KCKaBaTopap
CaHbl MEH OHIMIUIITH HIEKTEH/I].

3.7.3. ABTOMOOMJIb KOHE KOHBellep KOJIKTepiH KaObICTBIPY Ke3iHjgeri
TEXHOJIOTHSI MEeH KelleHJAi MeXaHUKAJAHAbIPYAbIH epeKIleJdiKTepi

ABTOMOOWJIb >KOHE KOHBEHWEp KOJIKTEepIHIH KaOBICTHIPYBIH KOJJaHy Ke31HJEeTi
TEXHOJIOTUSUIBIK KEIIEHJEPAIH Keyecl TypJiepl Oap: Tay-KeH Ka3bIHIBICBIH YcCaTy
KOHJIBIPFBICHI apPKbLIbI KaliTa TUEY 'KOHE TEK €JIey arperatrblH KOJJAaHATbIH KEeIIeH IEP.
Conrbl KemeHaepae 1pl KECEeKTI Tay >KbIHBICTAphIH TachMallay YIIIH apHailbl
KOHBelepep (Tacnaibl, JOHFATaKThI-TACTIAIIbI )KQHE T.0.) KOJAaHbLIAIbI.

Ycamgbiuumsl  KeuienoepOe — aThIl  KOMAPBUIFAH  Tay-KE€H  Ka3bIH]BICHIH
MEXaHUKAIBIK  KYPEKTepMEH  aBToesiryciprimrepre  (keidae  JOKOMOTHUBTI
KypamJapra) TUEHAl XKoHEe YycaTy KOHIBIPFBICBIMEH J>KaOJAbIKTalIfaH KaiiTa THey
OekeTiHe AeWiH TachiMaaaiabl. Eki 3BeHOJBI KaOBICTHIPY KE31HJIe YCAThUIFaH Tay-
KeH KEH Ka3bIHIBICKI KoTeprim (TYCIprill) >KOHE MAarucTpalibJii  Tacrajbl
KOHBeWepaepMeH kep OeTiHaeri KaOpuigay OekeTTepiHe: maipaibl Ka3zda — ycary-
OailplTy HeMece KailTa THEy KeIIeHIHe, ail ©00C JKbIHBICTAp — YHIHAITe
TacChIMaJIIaHA/IbI.

Kenik KypangapsiH yill 3BeHOJIbI KAOBICTBIPY KE€31HJIE sKep O€TiHEe KOTeplIreHHEH
(TYCKEHHEH) KeWiH Tay-K€H Ka3bIHABICHI EKIHIIl PET, SJETTe TEMIPXKOJI KOJIriHe
KaiiTa Tueneni. YHiHaicay — KOHBEMepIiK 00Jiaibl.

Kapbepne Oacrankpel ycary KemeHAEpiH OaWbIThUIATBIH KEHAEPJl Kapbepje
Ka3blll aJly Ke3iHJe, Kel >Karaailyiapaa apuibiMa >KbIHBICTapIbl Ka3blll amya TUIMII
KoJlaHyra Oonaabl. MyHAal kemeHaepAl KOJAaHy Karaaliapbel: KapbepaiH
OHIIPICTIK OHIMAUTITT (15—20 MIIH. T/5KbLT) KOFAPhI dKOHE OHBIH KYMBIC 1ICTEY MEP3IMI
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y3aK (15-20 xpuiman aca) OonFaH[a; >KbIHBICTAPBIH KaTy >KaFdamapbl Kypzenl
KOHE CyphINTan Ka3blll any KesiHzae; urepy tepenairi 100-150 M-meH kem jkoHe
TachIMalay KallbIKThIFbI 4-6KM-Te JIeiiH OoJiFaHAa KOJIJaHAIbI.

KemenniH Heri3ri KeMIIUIIT — YJKEH »OHE KbIMOAT ycaTy KOHJBIPFbLIAphIH
ME3TUJIMEH  OpPbIH  aybICTBIPY  KAXKETTIN, MyHAa  KYPbUIBIC-MOHTAX/IbIK
YKYMBICTAPBIHBIH KOJIeM1 KOIl )KOHE oJIap KeIl eHOEK Kacay bl KaXKeT eTell.

Enexmi  kewienOepin Tay-KeH Ka3bIHIBICBIH MEXaHUKAJIBIK KYpEKTEpMEH
aBTOO3ITYCIPTiIITEpre THEWUJl KOHE TEK €€y KOHJIBIPFhUIAPBIMEH >KaOJbIKTaJFaH
KaiiTa THEey OeKeTTepiHe TachIManaiabl. ENeKTeH MIBIKKaH OHIM KOHBEHEp apKbLIbl
Tay-KeH Ka3bIHABICHIH KaObuigay OeKeTTepiHe TachIMalfaHanabl. Y HiHAicaly
KOHCOJIB/II HEMECEe apHaiibl YHIHICANFRIIITApMEH XKyprisiieni. Enek ycTinaeri eHiM
(moifrac) KapeepleH aBTOO3ITYCIPTIIITEPMEH IIbIFApbLIafbl HEMece Kapbepieri
KaiiTa THey OEKETTEepiHIH MaHbIHAA KECEKTepl OY3FBIITAPMEH, 3IEKTPOPUIUKAIIBIK
HeMece Oacka na TocuigepMmeH Oy3buiazbl. KermeHaepsiH epekierniri ipi KecekTi
JKapTac OKBIHBICTAD MEH KEHJEepAl TachbIMaijay YIOIIH OJIETTerl  Tachabl
KOHBeMepiepal e, apHailbl KOHCTPYKIHUSIBI KOHBeWepiepal e, KOHBEUepIiK
noe3zap/ibl a KoJijaHy MyMKiHairi 6ap. Tacmanel koHBeiepiepai Maijga KECeKTi
aThIIl KOIAPBUIFaH Tay-KeH Ka3bIHABICBIH ((ppakuusabiH 95%-b1 400-500 mwm-Te
JeliH) TackIMajiayaa Kojagany Tuimai. Ipi kecekti ¢pakius kemn 6onranga (1100—
1200 mM-re neitin) KOHBEHepI K moe3ap MEH apHalbl KOHCTPYKIIHUSUIBI KOHBEHepIIi
KEIIeHAEP/I1 KOJIJIaHy TUIMIIPEK O0JIaibl.

TaceiManaay mapThl OOWBIHINIA JOHFAJIAKThI-TacHajibl KOHBeWepiepal Kesbey
KoTepMeJiep PEeTIHJE KOJJaHy Ipi KECEKTI Tay-KeH Ka3bIHABICBIH 2 KM JIeHiHTI
KallIBIKTBIKKA TackiMayjayja ThiMal Oosanael. KeTtepme TypiH TaHIay Ke3iHIE Tay-
KCH KasbIHBICHIH JalbIH/IAY JKOHE TachIMasiay IIBIFBIHIAPBIHAH 0acKa, KaiTa THEY
OCKeTiHIH KYPBUILICKI MEH OHBIH OPHBIH ayBICTBIPY YaKbITBIH HIBIFBIHIAPBIH €CKEPY
KaXeT; ochl (akTopyiap OOUbIHIIA JOHFATAKThI-TAaCHabl KOHBEHEpsl KelleHIepaiH
ycaTy KOHJIBIPFBUIBI KEIIEHJepre KaparaHaa apThIKIIBUIBIKTapbl Oap. Kep Oerinme
JIOHFaJIaKThI-TacTaJIbl KOHBEHEepJIepl MaiialiaHy THIMAUII OJIApJbIH OHIMIUTITIH
keOeliTkeH (caratbiHa 2000 T )KOHE OJ1aH Ja KOIT) Ke3/1e apTabl.

ABTOKOJIKIIEH €K1 3BEHOJIBIK YHJIECTIPY Ke31H/1€ KOHBEUEPIIiK Mmoe3aap Heri31HeH
KYKaFbIHAAPBIHBIH OHIMILIIT yiIKeH Ooiranaa (carateina 6000 T jkoHE 0J1aH J1a Keln)
JKOHE TachIMajjiay KallbIKTBIFBI 2 KM-ICH KOIl, Tpacca CHICTITl YJIKeH eMeC >KoHe
OJIapJIbIH KUCHIK PaInyChl a3 O0JIFaH1a TUIM/I1 00 IbI.

Tas3 kapbepraepal urepy kesinae (150 m-re neifin) kaiita THey OekeTTepi kep
oeTiHae TypakThl opHanacansl (3.21, a-cyper). byn xarnmaitna sxep Oedepi *KasblK
OosraHza KaiiTa ThEy OEKeTl MEeH Kalbuijay OCKETiHIH apakallbIKThIFbl 1,5-3 KM
acrai b, aj Kurami kepriiikte 13-15 kM-re AeiiiH )KoHe 0J1aH Ja Kol 00JIybl MyMKIH.
Kaiita Tey OekeTTepiHiH Oyjiaii opHallacybl Tayjibl KEHOPbIHAAPbIHA TOH. TYpPaKThI
Kaiita THey OekeTiH KapwepmiH xep OeriHeH 120-200 M TepeHmIKTEr1 >KYMBIC
KYPTi3UIMEUTIH jKaFfayblH/la KapbepliH akThK TepeHairi 250-300 m Oonranma
aBTOMOOMJIb KOJIITHEH KOHBEHEp KOJIIriHe aybICy Ke31He OpHaJacThIpyFa 00JiaIbl.
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ApLIbIMbI

——————— “Ken

3.21-cypet. ABTOMOOWJIB JKoHE KOHBEHEp KOJIIKTEpi OipIiecim icTey Ke3iHae KaiTa

THEY OEKETTEPiH OpHANIACTHIPY CyJI0anapsbl:
a, 6 XKoHe 8 — colfkeciHIIe, xKep OeTiHme, Kapbep JKarJaybIH[IA XKoHe TYOiHme; 1 — aBToCche3x; 2 — Kaifta Tuey Oekeri; 3 —
KOHBeliep; 4 — 6albITy (haOpUKaCHIHBIH KEH KOHMACH; 5 — KOMEKIII aBTOCHE3]]

ABTOMOOWIIB/II-KOHBEHEPII KOIIKKE aybICy apKbUIbl Kapbepil KalTa >KaHFBIPTY
KE31HJEe KOl >KarjailllapAa >KapTbUlail TYpakTbl KailiTa THEy OEKEeTTepiH Kapbep
JKaFIayblHBIH  JKWHAKTAFBINI  JICHTCIDKWETIHIEC  OPHAJNACTHIPATHIH  KEIICHIED
Kapacteipeuianbl (3.21, 6 - cyper). byn xarnaiina kaiita Tuey OCKETIHIH OpPHBI KEH
KYMBICTaphl TEPEHACTCH CalblH AaybICTBIPHUIATLI JKOHE aBTOO3ITYCIPTiITEPMEH
TackiManiay KambIKTeIFbI 200-800 M-1eH aciaybl Kepek.

Kaiita Tuey O€KeTTEepiHIH OpPHBIH AaybICTBIPY KE31HAE€ KEH IKYMBICTAPhI
Tepensieren caiibin aca tepeH (700-800 Mm-re nmeiiH) kapbepieplie aBTOMOOWJIIbII-
KOHBEHEepIiK KOJiKTI THiMAl maipananyra Oomanpl. COHBIMEH KaTtap OHIMILUIITI
JKOFaphl Kapbepiep/ie KaiTa Tuey OEKEeTTepiHIH OpPHBIH aybICTBIPY KE3CHIHJIE
TOKTAyChI3 )KYMBIC 1CTEY IIapThIHA COMKEC EKIHII KYMBIC 1CTEYIIl HEMECE PE3EPBTIK
KOHBEHMepik KeTepMe OONybl Kepek HeMmece OailbiTy (haOpUKaChIHBIH MaHbIHA
pE3epBTIK KoWMa OOJFaH Ke3/ie OHbl KbICKa Mep3imje (2—4 amTa) aybICThIPY KEpek.
Tay-keH Ka3bIHIBICHI KaliTa THEy OEKEeTTepiHE YII-TOPT TOMEH >KOHE >KOFaphI
OpHAJIACKAH JEHT eHKNEKTEPICH TaChIMaNJaHA/IbI.

EH a3 KOCBIHABI MIBIFRIHAAPABI (TaChIMAIIAY, Tay-K€H Ka3bIHIBICHIH YCATy JKOHE
KaiiTa THey OEKEeTTEepiHIH OpPHBIH aybICThIPY) KaMTamachl3 €Ty MIapThl OOMBIHINIA
KaiiTa THey OEKeTTEpiHIH OpPHBIH aybICTBIPY KaJaMbl JKaraay OWiKTiri ooiubiHma 40—
100 M kypaiiasl. Eney KOHABIpFBUIAPBIH FaHA KOJIJIAHFAH Ke37le¢ HEMECEe YCaTyChI3
JKOHE eieyci3 KeleHaepae 01p )KUHAKTAYIIbl ACHI €I KUEKKEe KEJIETIH KeMepJiep CaHbl
mamMaMeH €Kl ece asasiibl, OyJI aBTOMOOWJIbA1 KOJIKIEH TachIMaylay KallbIKTHIFbIH
KBICKApTyFa MYMKIHIIK Oepe/.

Koeumxpimansl ycaty KoHabIprbuiapblH (OKYK) konmanran ke3ne Kailta They
OekeTi kapbep TYyOiHE >KakblH opHamacybl MyMmkiH (3.21, 6 -cypet). byn kesnme
aBTOXKOJIJIAPALIH KECKIHI KOJaliabl (JKa3hlK HEMECe CHICTIr KeIl emec), ail
aBTOTaChIMAJIZIay KAIIBIKTBIFBI ©T€ a3 Oonazpl. MyHmail KemeHaep a3 Keuoey
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cireMaepl urepy KesiHuae skui Kongaubeliaabl. Kaiita ey Oekerrepi kep OeTiHze
OpHAJIaCKaH Ke3JIe Urepy KyHhecl kKoHe aIly TOCul, OJIap IbIH >KaOabIKTap KEeIIeHIHIH
Kapbep imnHaeri OeniriMeH FaHa e3apa OalaHBICTHI THapameTpiiepl aBTOKOIKTI
(keiiie TEeMIPIKOJI KOJIIKT1) KelIeHepre YKcac TaH1aaa bl )KOHE aHBIKTaJIa IbI.

Tepenuik Typaeri Kapbepieple KoeNK KypalJapblH €Ki >KOHE YII 3BEHOJIBIK
JKAJIFacTIPy Ke3iHae (COHFBI JKaFmaijga »kep OETIHIACIT 3BEHO — TEMIpyKOJ KOJIiri)
KOHBEMepIik KeTepMeliep KYPT >KapThllail Op:koiaap/a, Kejloey oKnaHaapa Hemece
JKapThUIAd OP>KOJIIAp MEH OKIaHaapaa opHaiacaasl. KypT kapTeuiail op:KoagapMeH
alry Ke3iHjae KaiTta Tuey OeKeTi KeMmepiep alaHaapbiHaa, ajl Kenbey OKIMaHmIapMeH
anry Ke3iHje — aJaHaapaa aa, )KepacTsl Kaz0alaphiHIa Ja OpHaIacaIbl.

Kypt koHBeiiepiik opxoiaap 9/IeTTe CUIEMHIH kaTna OyiipiHeH HeMece Kapbep
allaHbIHBIH AYMiHEeH Xypriziieni. KypT — opskomnmapablH >Kypri3ily OpHBI MEH
OpHAJIaCYbIH TaHAay Ke3i1HJe KeHXapiaplaH »ep OeTiHAeri KaOwbuigay OekeTTepiHe
(GaitpiTy (paOpukacel, YHIHII, KOWMa) JeWiHT1 KbICKa KAIIBIKTBIK, Tay-KeH
KYPBUIBICTBIK KOHE KOCBIMIIIA apily >KYMBICTAPBIHBIH €H a3 KeJieMi, KarJayJbIH
OPHBIKTBUIBIFBI, TPACCAHBIH Y3aK XYMBIC ICT€Y Mep3iMi, KeTepMelep MEH Kapbep
1ITTHJET1 KOJIKTIH TOJIBIK TOYeJICI3 )KYMBICHI CUSKTHI (haKTopJiap ecKepiiei.

Kapbep xarnaybiHa KaThICTBI OpHAJIACybl OOMBIHIIIA KOHBEHEPIIIK KOJIIK Ke31HAer1
KYPT OP>KOJIJIBIH Tpaccachl JuaroHaigbAl (KaparaibIM) HeMece eKi-yil OeJIIeKTeH
(xypzeni) Typansl. TpaccaHblH Kyp/iesi MillliHI )KaFay CO3bUIBIMBI IIEKTEITEeH Ke3/1e
alTyJblH COHFBI KE3CHIHAC KOJJIaHbUIanbl. KypT opkonmap oJeTTe yakbITIIa
ChE37EPMEH KYPACTHIPBIIAIBL..

KypT cinemaepai urepy Ke3iHAe KOHBEHEPIIIK KOTEPMEHI OPHATY YIIIH >KYMBIC
YKaF/IayblH aKTBIK *0OaJblK HEMece Ke3eHIIK (KapThlall TYpakKThl) sKarjaiira JeuiH
KapKBIH/IBI KEHEUTY KakeT. COHBIMEH KaTap, Kapbep/IiH KYMBIC aiiMaFbIHbIH TOMCHT1
OemiriHAer: yakbITIIa KEHTIPEKTI Kauablpyra Oonaabl. byn sxarmaitnapaa xKymbiC
aliMaFrbIHBIH JKOFApFhl JCHICHKUETIHJEe KOTEPTillTI OpHAJaCThIpFaHHAH KeHiH
OOMIIBIK OiprKaFmayJibl, ajl TOMEHT1 OeJiriHae OOMIIBIK HeMece KOJJIEHEH 1Kl Urepy
JKyHeci KOJIJIaHbLIaIbI.

ABTOMOOWIIB/TI-KOHBEHEPIIl KEeIIeHIep KE31HE KYMbIC aiMaFbIH/IaFbI 111IK1 UTEPY
KYMECIHIH TMapaMeTpyiepl AaBTOKOJIKTI KENICHAEPIH TMaijananFaH Ke3iHJeriaen
taHnananel. Kaiita THey  OEKeTTEepiH OpHAJACTHIPY ajaHJIapbIHBIH OJIIeMIepl
KOJIIAHBLJIATBIH KOHJBIPFBITIAP THUIIl )KOHE CaHBIMEH, Tay-KeH Ka3bIHABICHIH OyHKEpre
TYCIpY OPHBIMEH, aBTOO3ITYCIPTilITEpAIH KaiiTa THEY OEKETIHAET )KYPY CYJI0acbIMEH
aHBIKTAJIA]TbI.

KemenHin caraTThIK OHIMIUIITIH MIEKTEYIIl 3BEHO KailiTa THEy OEKeTi HeMece
KOHBeMep Ti30eri 00JIybl MyMKiH.

KakTel yCaTKbINTBI KaWTa THEY OEKETIHIH OSKCIUTyaTallusyIbIK ©HIMJIUIIr
(T/carar):

Ndk()bmkpaa’kwkzcyn

Q.= : (3.30)

o (-n)
myHna N, — Kalita Tuey OeKeTiHAern ycCaTKbIITap caHbl, Ky — YCATKBIIITBHIH
TUMONIIEeM/IepiHE OailJIaHbICThI ko3 dunment; b, — ycaTKeITHIH TYCIpY

CaHJaybIHBIH €Hi, M; K, K, XoHe K¢ — ColiKeciHIIe >BIHBICTAPIBIH OY3bLTY
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KUBIH/BIFBIH, BUTFAIBUTBIFBIH )KOHE KECEKTITIH €CKEPETIH Ty3eTy KodhdummeHTrepi;
i — HKBIHBIC THIFBI3IBIFBI, T/M; 1| — KOHBEHEPMEH TachIMAIIAHATHIH €JIEK aCTHIHAFbI
(pakiUsHBIH IBIFBIMBI (€Iey-ycaTy OekeTi OosiFaH Ke3ze); K. — yCaTKBIIITapIbIH
OIpKAJBINTHI KYMBIC ICTEMCYIHEH OHIMAUTKTIH ToMeHaey koaddumuenti (k. =
0,85+0,9).

KoHnycThl ycaTKpIITap Ke3iHe :

N,K,,7, D30
Q:_g _ kc 0 an/H a Sy

s (3.31)
L-7)
myH7a K,, —IpormopunoHasabuibiK Kodhduimenti (OyHipaeH TycipeTiH ycaTKbIIITap
yuria k; =0,9); D, — ycary kKoHychIHBIH auametpi, M; k=0,87+0,92.
Konpeiiepiik Ti30eKTiH caraTTHIK ©HIMALTIN (M), oN aOJBIKTap KEIICHIiHiH
HIEKTEYII 3BEeHOCHI 00JIFaH Ke3/e Keneci GopMyIaMeH aHbIKTaIa bl

Q,, =Nk kv (09B-005)k,, (3.32)
myHna N, — Ti30ekreri koHBeiepnep canbl;, K, — eHIMAUIK Kodpdummenti; K, —
KOHBEWep/iH Kej0ey OYpbIIIbIH €CKEPETIH KOIDPHUIUEHT; V; — TACIAHBIH XKbUDKY
KBUIIAMABIFBI, M/C; K. — OIpKaJBINTHI JXYMBIC ICTEMEYACH KOHBEHep Ti30eriHiH
OHIMJILTITiHIH a3aro kodddummenti (k. =0,9+0,95).

KobiabicTapapl TackiMaigay Ke31HJE KOeTepMeJliK KOHBEWEpJIH Tacma €HiHe
OaiJTAHBICTHI KBUDKY JKBLTIaMIBIFBI

Tacnagarbl Tay-Ke€H Ka3bIHABICHIHBIH TaOWFu KusOer Oypoimbl 30°, OyHipaik
ponukTepain kenbey Oypoimraper 20, 30 »xoHe 35° Goaranma K, koadduimeHTiH
coiikecinmie 470, 580 sxone 610 kaObuimay ycwiHBIIambI. K, K03 duUIIUCHTI
KOHBeWep/IiH kKe10ey OyphIiibiHa 0aiIaHBICThl AHBIKTAJIA/IbI.

Tacma eHi, MM 1000 1200 1600 2000
JKbIHBICTAPBI  TachIMANIAy —Ke3iHzeri 2162[
TACTaHBIH KBUDKY KBUTIAMIBIFBI (M/C): BIK
JKYMCaK Tap
yCaKTaiFaH
JTBI
3-4 3-4 4-6 5-8
15-3 15-3 3-4 45 KH
HaK
Tay

KOHBEWep THUIIIH XKoHE KOHBeWepep Ti30eriHIH CaHbIH TaHJayaaH OacTaiajbl.
KemenHiH KaXeTTi ©HIMIUIITIHE KAaTBICThI CaFaTTHIK OHIMIUIITIHIH KaJIIbl Pe3epBi
20-25 % Gonranma Oip yaKbITTa )KYMBIC iICTCHTIH €Ki KOHBEHEpIiK Ti30ek (kapThliai
KYKTEJIreH Pe3epBTi JKyie) Kypy Ke3iHe KeIeHHIH OipKaIbINThI )KYMBIC 1CTEYi KOHE
OHBIH 0acka 3BEHOJAPbIHBIH KaKETTI OHIMIUIII TOMEHAEH 1. Ocipece KOHBEHepIIiK
TI30EKTIH TOJBIK pe3epBi ((KYKTEIMEHTEH pe3epB) OOJIFaHbI KOJTAWJIbI.
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Kouseiiepain keyid0ey OypsIlIbl, Tpagyc
pa Y O¥P paty 0-10 12 16 18

Ka k03 duirenTi 1 0,98 0,95 0,93

ConbiMeH KaTap, €Ki KOHBeWepIikK, acipece, OipiH-Oipi KalTamaWThIH Ti30€KTI
KYpY KOCBHIMIIIa KYPENi IMIBIFIHIAPMEH OailIaHbICThI. bip yakeITTa )KYMBIC 1ICTEHUTIH
€Ki KOHBEHepIiK Ti30eK Ke3iH/e JKbIHBIC KECEKTEpiHIH eJmeMaepi HeMece ycary
JOPEKECIH apTThIPy MYMKIHIKTEp1 OOMBIHIIIA Tacria €HiH JKOHE opOip KOHBEHepIiH
OHIMJIUIITIH (KaXETTIMEH CallbICThIpFaHa) apTThipy Kepek. COHABIKTaH  Kazipri
yakpITTa O1p KOHBEHepIiK Ti30eK KaObLgaHaabl. by skaraaiia KeIeHHIH caraTThIK
OHIMILTIT OalbITy (paOpHKachIHBIH Iaiaanbl Ka3z0a OOMBIHINIA KaXEeTTI CaFTThIK
eHimauIrinen 1,3-1,4 ece aptolk Ooysl kepek. On yuriH 6ailbiTy ¢GaOpUKaChIHBIH
1IiHAe JKOHE >kep OeTiHnae (KOJIKTIH YII 3BEHOJBbl KYpaMbl KE31HJE) KUHAKTAYIIbI
KoMMasap HeMece CUBIMIBUIBIFBI YIKEH OYHKEpIIl KOHIBIPFbLIAP OPHATACTBIPY KEepeK

KaxeTTi eHIMIUIIK OOWBIHILIA aHBIKTAJIFAH KOHBEWEpP TAacHachIHBIH €HI Tay-KEH
KA3bIH/IBICBIHBIH KECEKTIT1 OOMBIHIIIA TEKCEPUTY1 KEPEK:

B>k,,dna+0.2, (3.33)
MYHJA Omax — JKBIHBIC KECEKTEPIiHIH eH ipi enmiemi, M; K,, — MpormopIiuoHabIbUIbIK
k03 dunmenTi (tacna eni 1,2; 1,2-1,4 xxone 1,6 m Oonranna Ky, coiikecinme 3; 3,5;
4 Ten).

OHIMILIT] )KOFapbl keTepMenep peTinae (20 MbIH T/carar kKoHE OJaH J1a Kell)
Tacrnacbl eTe OepiK pe3eHKE TPOCThbl, POJMKTI TipeyJepl Uiarim (TUpJsHIAbI),
TipekTepl y3biH (3-4 KM )KOHE OJIaH J1a Y3bIH), KUMbLUIJAMAUTBIH €JI€K HEMECE KUCHIK
Hayara OpHaJACKaH KailiTa THEy KOHIBIPBIFbLIApbHl Oap Tacmalibl KOHBeWepiepi
KOJJIaHFaH TUiMal Oonaapl. Winrim  ponukTi  TipeylepAl KOJAAaHY >KbIHBIC
kecekTepiHiy enmemaepin 500-600 mm-Te aeifiH *KeTkizyre MyMKiHIik 6epeni. Kypt
KeJ0ey KOHBeiepiep/i keyidey TpaccanapablH Y3bIHABIFBIH 1,5-2 ece KbICKapTy YIIiH
KacaraH THUIMII. ApPKaHJIbI-Tacmajibl KOHBEHEpJiep KENICHHIH OHIMJIUIIT caraThiHA
2000 1 neiiin 6onranaa xxoHe Q<4000 T/caraT 60aFaH Ke3Je Kep OeTiHe KECeKTLIIr
300-400 MM Tay-KeH KasbIHABICHIH TachIMaJay VIIIH KOTepMelep peTiHe
KOJITaHBLIAIbI.

Kaiita Tey OekeTTepiHie YCATKBIIITAPIbIH THII, MOJIEII )KOHE CaHbl KEIIEeHHIH
OHIMJIIITIHE, YCAThUIATHIH KbIHBIC TUITIHE, KbIHBICTAP/bl KOHBEHEPMEH TachIMaay
mapThl OOMBIHIIA KECEKTEePIIH KaKETTI eyleMJepiHe, KailTa Tuey OeKeTiHe Keml
TYCETIH Tay-K€H Ka3bIHIBICBIHBIH KECEKTUIIT1HE, KaiTa THEy OCKETTEpIH KalJbIKTay
YKOHE MaljaNany MbIFbIHIAPbIHA OalIaHBICThI TAHIATAIbI.

Kabbuinay cansaypl 3500 MM KOHYCTBI YCATKBIIITAp >KapTacThl TYPILI
KBIHBICTAP/Bl 1pl YycaTyFa apHalfaH, yWMe acTbhlHIA >KYMBIC ICTEHAl »oHE ipi
KecekTepAl Oeuinm amyJpl KakeT eTHeilnl, eHIMAUII >XKoraphl Oosajbl. ¥caTy
nopexkeci 8 (kui 3-4) TeH. ¥YcaTKplTap MaccWBTI (yHIAMEHTKE OpPHATHLIAJIBI.
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Omapael opHanacTelpy YimiH OwikTiri 20 M KEHICTIK KaXeT. OTe oial KOHYCTHI
YCaTKBIIITAPALl (o7€TTe O1p) KEIICHHIH OHIMJAUII >XOFaphl OOJFaHIa, TYPAaKThI
HEeMece jKapThllall TYpakThl KalTa THEy OEKETIHIH J>XYMBIC I1CTey Mep3iMi Y3aK
OosraHga opHaTKaH THIMAI Oonaabl. KOHYCTBI YCATKBIIITAPIBIH KYMBICHI KE31HJIC
yCaThUIFaH KbIHBICTAPABIH 15%-bIHBIH eJIIeMaepl TYCIpy caHjiayblHa KaparaHaa
YJIKeH 0onaThIHBIH eckepy KaxeT (by,=180 mMm Gonranma 350-400 Mm-Te JIeiiiH).

Kalita THey OekeTTepiHiH OpHBIH KMl aybICTBIPFaH Ke3[le JKOHE OHIMILIIT
opTaila Kapbepiaep/e KeH1T *KaKThl YCAaTKpIIITap (9IeTTe eKey) KoMAaHbUIaabl. Tay-
KEH Ka3bIHBICHI O1p jKaKThl KaObLaana bl Kemin TyceTiH KbIHBICTap IbIH KECeKTLIIr
IIICKTEJITCH.

¥catpuny KubIHABIFBI opTama (I1,<10) Typmiiai eMec >KbIHBICTap/ bl ycaTy YIIiH
POTOPIIBI KOHE OasFanbl yCaTKbIITap KojaaHbutaael. Kasipri yakpiTTa QyHIaMEHT
JKacayJbl KaKeT eTIeUTIH CepHiM/l COKKBUIbI JUHAMHUKAIBIK TEHECTIPUIreH
YCaTKBIIITAp Kacayajibl.

Enexti kaiita THEy O€KeTTepi XbUDKBIMANTBIH KOJOCHHKTI, OUIIKTI HeMece
TepOeaMeni apOanbl eeKTepMeH KaOapIKTanaabl. KOJOCHUKTI €IeKTepIiH Mai aibl
Y3bIHABIFBI 6 M-JIeH KeM OoJIMaybl Kepek, al kesnbey Oypsimibl —28-35° Gomaibl.
Enextin maitnanel ocep kodpduiuenTi (eraey THIMILIIT) KOJIOCHUKTI enekrepae 0,8-
neH acnaiasl (ogerte 0,6-0,7), an repoenmeni enexrepae 0,9-0,95-ke xeteni.

KonBeiiepinik Ti30€KTIH TYPaKThl KYMBICHIH OHE OJap/bl OIpKaJBINTHI THEY/II
KaMTaMachl3 €Ty, COHBIMEH KaTap aBTOKOIKTEPAIH TOKTAIM TYPY YaKbITHIH KBICKAPTY
YILIIH KaiiTa THey OeKkeTTepl OYHKEPIIIK KOHABIPFbIIIAPMEH Ka0AbIKTAIA IbI.

Kaiita Tuey OekeTiHAEri KaKeTTl TycClpy IIeOl KEUIEHHIH OHIMIUIITIMEH »oHE
aBTOO31TYCIprilTepIiH KYKKOTEPTIILITIFIMEH AHBIKTAJIAbI (3.3-kxecre).
Kykxeteprimriri 27-75 T aBTOe3ITYCIprilirep Ke3iHae Olp KakKTbl TYCIpYy >XoHE
ColikeciHIlIe Olp HEMece €Kl MaKThl YCATKBIII XYMBIC ICTET€H Ke3/Ie KailTa Tuey
anmaaapelHbiH eHi 40-60 m-neH 50-75 M-re AciiiH KOHE KOHYCTBI YCATKBIIITBHIH
OyHKepiHe €Kl >KaKThl Tycipy ke3iHme 50-65 m-geH 65-85 M-re aciiH e3repeii.
AnannapaeiH Y3bIHABIFEL 60-130 M OGonaaesl. byHkep aynmapbuiMaibl ©TKEIMEH
KAOJBIKTAIFAH COTTE aBTOO3ITYCIPTIIITEP/IIH OTMENl KO3FalbIC KEe31HJe KalWTa THEy
OexeTTepiHiH KaObLaay KabyeTi aBTOMallnHaIapAbIH TYWBIK MaHEBp1 Ke31HIET1IeH
1,5-1,7 ece xorapbl 60IaTBI.

Tay-keH Ka3bIHIBICHI OITIN KaJFaH jKaFjaaija KeIIeHHIH TOKTal KaJMaybl YIIiH
KEIICHHIH SKCKaBaTOPJbI-ABTOKOJIIKTI OOJIITIHIH CaraTThIK OHIMIUIII KOHBEWepJIiK
Ti30ek eHiMaUTITIHEH 15-20 % oFapbl OOJFaHBIH KAMTaMAacChI3 €Ty KaXKeT.

3.3-kecme.
ABTOMOOMJIB/II )KOHE KOHBEUWEPJIl KOJIIKTEp O1pJIecTir Ke31HAer1 KaiTa Tuey
OeKeTIH/er1 aBTOO31TYCIPTiITepAIH THIMII TYCipy el

Konseliep TacriachIHbIH eHiHe (MM) OaiJIaHBICTBI TYCIPY OPBIH/IAPBIHBIH CAHbI
ABTO

e3iTyciprimrepaiy
JKYKKOTEprimrepi, T

1000 1200 1400 1600 2000
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12 3 4 5 8 15
18 2 3 4 5 9
27 2 2 3 4 8
40 1 2 3 4 6
75 1 2 2 3 5
110 - - 1 2 3

DKCcKaBaTopiap MEH aBTOO3ITYCIPTiIUTEepAlH MYHJAl pEe3epBTI  KYMBIC
(OKYKTEJTeH) iCTereH Ke31H/I1e KEIIeH OHIMIIITIH €CeNTEey OHBIH KYMBICKA JTabIH/IBIK
ko3P dunreHT1 KaliTa THEYy OEKETTEPiHIH KoHE KOHBEMep Ti30€TiHIH JalbIHIbIFBIMEH
aHBIKTAJIabI.

bakputay cypakrapsr:

1. Kapbepne kanpmail xarpmainapaa Oip yakbITTa KeJIKTIH OipHemie Typi
KOJITaHbLIaabI?

2. ABTOMOOWJIb >KOHE TEMIPHKOJ KOJIrIHIH OIpirin iCTeylH THIMIl NaijaliaHy
JKarganaapbl MEH €peKIIeTIKTepI.

3. ABTOMOOWJIb KOIITiHIH KOHBEHEpPIIK KOJIKIeH Oipirim ICTeyiH THIMII
naijanany >karaanaapbl MEH €peKIIeIIKTEPI.

4. ABTOMOOWIb KOJITIHIH CKHUITI KOTEPMEJIEpMEH OIpirin icTeylH THIMII
naijanany >karaanaapbl MEH €peKIIeIIKTEPI.

5. Kaiita Tuey OekeTTepi, OnapJblH KOHCTPYKIIUSICHI KOHE KOJIK TYPJIEPIHIH
OpTYpJIi OipJiecTiriHae Ka0IbIKTATYHI.

3.8. DKCcKaBaATOPJIBI-aBTOMOOUJIBAI-CKUIITI TEXHOJOTHSUIBIK KelleHAep

DKCKaBaTOPJIBI-aBTOMOOMIIB/TI-CKAIITI  TEXHOJIOTHSUTBIK ~— KEIICHACPAC  aThII
KOIAPBUIFaH KBIHBICTAP/Ibl MEXAHUKAIBIK KYPEKTEPMEH THUEWIlI >KOHE Kapbeperi
JKapThllall ~ TypakThl — KadTa  THEy  OekeTTepiHe  aBTOO3ITYCIpTrilITepMeH
TaMCBhIMQJIJIAM/IBI, OJAaH KEWiH OHBbI ckunrepre Tuekai. CKUNTEpMEH Tay-KeH
Ka3bIHJIBICBIH Kep O€TIHJEeT! TYPaKThl KailiTa THEy OEKeTTepiHe KoTepei, COHAaH COH
OJI CKUTITEPCH TEMIPKOJI KOJIIrHE HEMece aBTOMOOMIIb KOJIIrHe KalTa THEIIe/I].

ABTOKOJIKTIH CKHITIK KOTepMeJIepMeH OlpyiecTiriH TabaH ayJaHbIHIBIFBI
enmemzaepi a3 (3.22-cyper) tepeH kapbepiepae (150-180 m-men 400-500 m-re neitis,
Kelae oJaH Ja KOIl) HeMece IKapTacThl KbIHBICTAPABl MIEPETIH JKOHE Kapbep
JKarIaynapblHbIH KUS0eT OyphITapbl KYPT aca CO3bLIMajibl COHBIMEH Karap Tap
KapbepiiepZie KoJJIaHFaH TuiMal Oonaawl. Kemik TypiepiHiH MyHAaM OipiaecTiri
KCHOPHBIH KOFaphl KapKBIHMEH HUTepy JKOHE Kypaeli KeHIepHai Oejiek Ka3blll aay
THIMJILIITTH KaMTaMachI3 €Te/l
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3.22-cypet. Kenni CKUNTIK KOTEpMEIi OHIIPY KEeIIEHACPIHIH CyII0amaphl:
a XKoHE O — KeH JKYMBICTapBIHBIH TepeHeY OaphIChIH/IA anly CYJIOACBIHBIH 03Tepy Ke3eri

OHBl KONIAaHy KapbepAeri Tay-KeH Ka3bIHIABICBIH TachIMalay KAllIbIKTHIFBIH
MYMKIHJITIHIIIE KBICKApTyFa >KOHE KapbepJlH AaKTbIK HYCKAChIHAAFbl — apIry
JKYMBICTAPBIHBIH JKaJIbl KeJEeMIH a3zaiiTyra MyMKiHAIK Oepexi. OraH imki 0oc
JKBIHBICTAPHl OPHBIKTHI TEPEH Kapbepiiep »KarAaylapbIHbIH JOHEC KECKIHI BIKIAT
eteai. MyHaall KecKiH KypT Op>KOJIIapAbl Tpaccaiay KesiHae Thimal 0oiaabl. by
KE3/Ie Kapbep TEPEHICreH CalblH JKBIHBIC MAacCCHUBIHIH OEpIKTIT1 apThIl,
YKapBIKIIAKTBIK a3aiiFaH Ke3/1¢ )KETKUIIKTI OPHBIKTBUIBIK KAMTaMAachl3 T1Ie/I].

CKUNTIK KOTEPMEHIH apThIKIIBUIBIKTAPhI: KeJ0ey OYPBIIIBIHBIH YJIKEH OOIybl
(40-45° neiiiH) >xoHE coraH OalJIaHBICTBI Tay-KEH Ka3bIHABICHIH Kapbep >Karaaybl
OOlbIHIIIa TachIMaJ/Iay KallBIKTHIFBIHBIH OipIiama KbICKapybl; ipi KECEKTI Tay-KeH
Ka3bIHIBICBIH KOCBIMIIIA YCaTMai-aK KeTepy; Ke3 KeJITeH KIUMATTHIK KaF1aiaap1arsl
TYPaKTBl ~ JKYMBIC ICTEy, TMakgaabl Ka30a MEH apIibiMa KBIHBICTAPIbl apHANBI
OyHKepJiepre TYCipy apKbUIbl 0ip KOTEPMEMEH KOTEPY MYMKIHIIT]; KOTEPMEHI TOJIBIK
aBTOMATTaHABIPY MYMKIHIIT JKOHE KapamalbIMIBUIBIFBI, Tay-KE€H Ka3bIHJIBICHIH
TachIMaJIayAbIH SKCILTYyaTAIUSIIBIK MIBIFBIHIAPBIHBIH a3/bIFbI.

CKunTiK KOTEpMEHI KOJIaHYJbIH KEMIIUTIKTEPl: KYMBICTHIH MUKJIAUII XKoHE
Kapbep TEpeHJIIereH CalblH  OHIMAUTIKTIH Oipmama aszawobl  (3.23-cyper);
JKYKarbIHBIHBIH Y31Tyl JKOHE €Ki peT KaiiTa Tuey (Kapbeple >KOHE Kep OeTiHe)
KOKETTITl; JKaHa JICHTCeMKUEKTEepl MalWblHAay KUBIHIBIFBI, KapbheplliH TepeH
JEHTCIDKUEKTEPIHAEC apHabl aBTOMOOWIb ChE3JIEPiH KacaKTay KaKETTIr HeMece
agamMaap, >KaOJpIKTap MEH MaTepuaagapAbl TackIMajjay YIIH KOMEKII KIETTIK
KoTepMeJIep/Ii xKacaKTay KaxeTTirl.

Ketepme xyMbICKa KOChUIFaHFa ACHIH OapJibIK JCHTCH)KUEKTEPEri TachiMaiaay
KYMBICTAphl ABTOO3ITYCIPrilITEPMEH HEMECE TEMIPXKOJI KONITIMEH XKYprizuiesl.
Keneci ke3ekTe aBTOMOOWIb KOJIIT KaphepaiH TOMEHT1 JICHTMKUEKTEePIHJIE CKUTITIK
KOTEpMEMEH Oipirim KbI3MET aTKapaJibl.
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3.23-cypet. CkuIiti Ketepmenep eHIMAUTITHIH Q. KeTepy OuiKTirine H ToyeNIiiri:
1 sxoHe 2 —CKUNTIH KYKKeTeprimTiri caiikecinie 80 sxone 180 1 (6ip ckunTi keTepme) OosFanna; 3, 4 )KoHE 5 —CKUMNTIH
JKYKKOTeprimrTiri coiikecinme 27, 40 sxone 80 T (exi ckunTi ketepme) OonraHa

KypT opxkongapMmeHn amry >koHE KypaM[bl KOJIKTI KOJJaHy Ke3lHJe Tay-KeH
KA3bIHJIBICBIH O1pHEIIIe )KYMBIC JICHICIKMEKTEePIHEH KOTEPMEHIH KOJIK KypaylapblHa
They KublHFa Tycenl. OcbifaH OaillaHBICTBI KailiTa THEYy OEKETI >KaIlbl >KYMBIC
JIEHTeIKUEeKTep TOOBI YIIH >KMHAKTAYIIbl JIEHTEHKUEKTI YUBIMIACTBIPY MaHBI3/IbI
OO0JIBIN TaObLIA B, OFaH Tay-KE€H Ka3bIHABICHI Kaphep IMIH/ETT KOIIKIEH KEeTKI3UIEII.

ABTOKOJIKTI CKUINTIK KOTEPMEJIEpPMEH OIpiiecTipy Ke3iHAe TOMEH KaTKaH
JEHIreKUEeKTEPIl JailblHIay €pPEeKIIENIKTepl KEH >KYMBICTapbl TEPEHIEreH CalbIH
YKaHa KMHAKTayIllIbl JEHIeMKUEKTEp kKacay KoHE KaiTa They OeKeTTepiH Me3riiIMeH
OpBbIH ayBICTBIPY KaKeTTiriHae. CKUNTIK KOTEpMEJIep JKYMBICBIHA TOYyeJICi3 TOMEH
KATKaH JICHTEIDKUEKTepAl MalblHIay J>KOHE KEH IKYMBICTAPBIHBIH J1aMybIH
KamMTaMachl3 €Ty VIIIH OJap/blH dpKaNCHIChIHAA €Kl KaOblIlay KOHIBIPFBICH OOJYHI
KEpEK, OHBIH Oipeyi »*KyMmbIcTa OO0jaabl, ajd EKIHIIICI »OFApFbl ajlaHHAaH OY3bIMN
aJIbIHAJIbl HEMECE KYMBICKA JalbIHATaThIH TOMEHT ajlaH/a )KaHa/laH OpPHATBhLIAIbI.
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3.24-cypeT. ABTOKOIIKTIH CKUMNITIK KOTEPMEIEPMEH Oipirii icTey Ke3iHaer! imKi
urepy xymenepi:
a — OOMITBIK OipyKaraayiel (Kedey CO3BUFaH CiieM); 6 —OOMITBIK eKiKaFaayIbl (KYPT CO3BUFAH CUIeM); 6 — KOJIJICHeH
eKiKarmayJsl (JUTUIIC MIIIHII KeH); 2 — KeJIeHeH (OOMIBIK) eKiKaraaybl (IITOKOTIPI3/i KeH)

ABTOKOJIIKTIH CKHNTIK KOTEPMEMEH OIpIril iCTey YisieciMi Ke31HE 1IIKI Urepy
KYHeCiH TaHAay HaKThl TAOWFH KaraaiaapMeH aHbIKTasnaabl. CO3bUIbIMBI OOMBIHILIA
CO3bUIFaH KeJIOey ClIeMJiep UIrepUIreH Keslle OOWIBIK Olpikaraayibl iIIKI UTepy
xyheci tauimai (3.24, a-cypet) Oomansl. Kapeep ananpl ciieMHiH karma OyiipiHeH
KYPT Op>KOJAAPMEH alllblIa Ibl, )KUHAKTAYIIbI JEHI€IKUEKTEP TYPAKThl OpHAIACAIbI.

KypT keHopbiHAapAbpl OOMJIBIK HEMEce KOJJEHEH eKDKarAayibl 10Kl Urepy
JKyHeaepiMeH KasbIll airy THIMJI OoJiajibl. BoMnbIK 1K1 Urepy >KyWeciH KoJgaHFaH
Ke37e KYPT OpKOJIIapAbl KapbepaiH IyMJIIK *KarFaaynapbiHaa Tpaccanaiiasl (3.24, o6-
CYpeT), aj KeJICHEeH eKiKaraayibl iIIKi Urepy JKyHeciH KOJIJaHFaHIa KeTepMmelep
KapbepAiH OOMIBIK JKarmaynapbl OOWbIMEH oOpHamacTeipblianbl (3.24, 6 koHE e-
cyperrep). Kaiita THey OekeTrrepiH Kapbep KaFayblHBIH KHHAKTAYIIIbI
NEHTeIDKUEeKTEpIHAe OpHanacThipanbl. KemikTik-KaiiTa THEy oOmepanusiapbiH
XKEHUIAETY YIIIH Kapbep KarlayblH JOHEC-ChIHBIK KECKIHIe KEeNTIpy Kepek,
JKUHAKTAyIIbl JICHTCW)KUEKTEp JEHIell JKargay KeCKiHIHIH ChIHY JICHTeiHe
CoMKecTeHIpiaeal.

bakpinay cypakrapsl:
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1. DkckaBaTOpJBI-aBTOMOOMIIBII-CKUNITI TEXHOJOTHSJIBIK KELIEHAep KaHJai
XKargainapa KoiIaHbLIaIb1?

2. DKCKaBaTOPJIbI-aBTOMOOUJIIB/T1-CKHUTITI TEXHOJIOTUSIIBIK KeIIeH1eP11H
apTHIKIIBUIBIKTAPBI.

3. DKCKaBaTOPJIbI-aBTOMOOUJIIBT1-CKHUTITI TEXHOJIOTUSIIBIK KeIIeHIeP 11 H
KeMIITIKTEPI.

4. DKCKaBaTOPJIbI-aBTOMOOUIIB/I-CKUATITI TEXHOJOTHUSUUIBIK KEIICHJep KaHaan
urepy JKyhenepi Ke3iH1e KOMTaHbIIaIbl?

3.9. Tayabl KeHOPBIHAAPBLIH Urepy Ke3iHJeri TeXHOJOTHSUIBIK KelleHaep

AIIIBIK TOCIIMEH WIepUICTIH Tay OCTKEHiHJe OpHalacKaH KEHOPBIHIAPBIHBIH
TANTEPl 3.25-cypeTTe KenTipuireH. MyHaal KEHOPBIHJIAPALI UTepy Ke31HJE Ka3bIK
KEPTUTIKTE OpHAJTacKaH KEHOPBIHIAphl YIIH KaObUIAAHFaH TEXHOJIOTHSUIBIK
KEIIeHIep Il KOJI/IaHy oTe KUbIH . Tay OeTKell karaaiiapbIHa anry cyjioanapbl MeH
IIKI ~ Urepy JKyienepl dieMeHTTepiHiH Oip OipiHe coiikecTiri opTYpIIi
TEXHOJIOTUSUIBIK KEHIeHAEepe op TYpil 00Jaabl,COHIBIKTaH OJap KeKe xkobajapMeH
AHBIKTAJIA]IBL. .

BUIKTIK TUOTI KEHOPBIHAAPBIH HWIEpYAl >KOFapFbl JCHIEHKUEKTepJeH Oacray
Kepek. TeMeHT1 MeHreiKueKTepaeri KeH KYMBICTAPBIHBIH O0AacTamKbl JaMybl KeMep
OMIKTITIHIH IIEKTEH THIC OCYIHE JKOHE KEH IKYMBICTAphl TEXHOJOTHUSCHIHBIH
OY3bITybIHA aJbIl Kejemi. Tayisl Kapbepiepae KeH JKbIHBICTAPBIHBIH OPHBIKTHIIBIK
IapThl MEH TaOWFATTHI KOpFay JKarJaisiapbl KoJaiasl O0aFaHaa 00C KbIHBICTAP MEH
KOHTUIUSIIBIKCHI3 KEHJIEP JCHTCIKUEKTIK HEMECe TOITAaJFaH CHIPTKbI YHIHIUIEPTe
KoMananazpl. O KeJiK KypalJapblHbIH (9[ETTE aBTOO3ITYCIPrilll) KOJIAMIBI
KOJITAPMEH KYpPYlH KamTamacei3 erenl. Kepi skarmaitmapia ChIpTKbl YHIHILIEPI
TepeH KEHOPBIHJIAPBIH Urepy Ke3iHAerield opHaiacTeipanbl. Erep Tay OeTkeiineri
YHIHI1 KeMepiepiHiH OWIKTIT KeH >KbIHBICTAPBIHBIH OPHBIKTHUIBIK MIAPTHI OOMBIHIIIA
HIEKTENATeH 0oJica, OHAA Kem spyCThl YHIHII canaabl. byn ke3me Oacramnkbina
YHUIHIIHIH TOMEHT1 ApYChIH
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3.25-cypet. Taynbl penbed Ke3iHaeri KCHOPHBI MEH CUTEMIEP/I1H TUTITEPI:
[I'CH — xaiinak xa3sIK xkuHaKTanrad oypeic mimiagi; [1TCIT — con cusakrel, mmutatopizai miminai; KI'CH — kypt
Ja3bIK kuHaKTanFan oypeic miminai; KI'CIT — con cusikte, aypsic mimmnmi; [TTPH — xaiimak >ka3bIk TapMaKTaJIFaH
Oypeic minrinai; [P — com cuskrel, mmTarepizai miminai; KIPH — kyprT »a3bIK TapMakTaiaFraH OyphIC MilTiHAL;
KI'PII — cout CHSIKTBI, IUTHTATOPI3 1 MlTiHII, T.C.C.

cayazbl, OJ >KbIUDKBIFAH CaWbIH SIPYCTBIH TOMEHTI >KaFbIHAH CKIHIII SPYCTHI calia
OacTtaiapl, T.c.c. YHIHAICATYJIbIH MYHAal TOpTIOl aBTOKOJIKTI KOJJAaHFaH Ke3Je
Oonmaapl. YWIHIIHIH JKEKE SPYCTAPBIHBIH KUSOETTEpl apachbiHAAFbl ajaH eHi
OPHBIKTBUIBIK IMIAPTHI OOMBIHINA YHIHII KUSIOETTEepl >KYHECIHIH >Kambl OYPBIIIBIH
)Kacayra MyMKIHJIIK Oepyi Kepek.

byn «ke3nge kapeepai maiijanaHyablH — OacTamKbl — KE3CHIHIE  YKOFAPFbI
JEHTCIDKUEKTEP/Il Ka3bIll ally KE31H/AE KbIHBICTAPAbI TACHIMANIAy KAIIBIKTHIFBI KOIT
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0omabl, OYJ1 ©3 Ke3eriHe apiry *KYMbICTapbl MIBIFIHIAPBIHBIH 6CYIMEH
OaiimanpicThl. KeH >KyMbIcTaphl TepeHJEreH CalblH TachIMajjay KAallbIKTHIFbI
OipTiHACH KbICKapa oepei.

Xoraprel HycKachl TeOe OaypailblHa MIBIFATHIH TayJbl Kapbep YIIiH OONIBIK
Oip>karaayisl 1IIKI Hrepy xkyiheci ToH (3.26, 6-cyper). JleHreibkuekrep Tay OeTKeii
OOMBIHIIIA TIIME OPIKOJI KYPri3y apKbUIbl JalbiHaanaabl. Tay O0eTkei1 KypT OonraHaa
JICHTeKUEKTE TiIME YKapThUIall Op>KOJ KYPri3ireHHEH KeHiH Tay >KBIHBICTAphI Tap
OOWIBIK TIAHETBACPMEH Ka3blll aJbIHA/BI KOHE Tay-KE€H Ka3bIHABICHIH TOMEHTI
KeMmepre ayaapbin Terei. Ka3pUlblll amblHATHIH TMaHEIbACP HYCKAChl Tay OCTKel
OenepiH KaTamanbl.
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3.26-cypert. Tay OeTkeilinaeri kesjeHeH OipKaraayibl (a) )KoHe OOMITBIK
Oip>xarmayiisl (0) 1IIKI UTEpy *Kykenepi

Taynbel kapbepiiepie, acipece CIIeMHIH coiikec 0oMai KyJiall )KaTKaH jKoHe Tay
OeTkel1 KypT OOJIFaH Ke3/e ajllaHIaphl Tap apIIbIMAIIBIK KYMBIC KEMEpJEPiHIH CaHbl
Kol Ooyiafibl. ATTBHINT KOMApy >KYMBICTAPBIH JKYPTi3T€HIE KeMmeplepAeri Tay-KeH
Ka3bIHJBICBIHBIH YHLTIM1 KOII JKaFaiia TOMEH KaTKaH JEeHIeHKUEKTI OachIl Kasia bl.
byn >xarmailina OipHele >KYMBIC JEHIeHKUEKTEpIHIEerl SKCKaBaTopjap KaraalbiH
peTTey KepeK >KoHE aThIll KOMapy >KYMBICTapblH catbuian (Oip/eH OipHele ipresuec
JIEHIeMKUEKTEPAE) JKYPrizy KepeK, Ol >KaOAbIKTapJblH TOKTAll TYPY YaKbIThIH
KBICKApTaJIbl.

Tay OeTkeiiepiHae KeJAcHEH 1IMIKI Urepy KyiheciH Konmanrad kesne (3.26, a
XKOHE O-cypeTTep) OipkaTtap JKarmaiiapaa OOMIBIK 1ITKI UTEPY KYHECiHe KaparaHaa
Tay-K€H JaWbIHABIK XYMBICTAPBIHBIH KOJIEMIH aWTapibIKTail KeOehTnei-axk apiry
KOHE OHIPY KYMBICTAPBIHBIH TYPAKTHI PEeKUMIHE KkeTyre O0onaapl. KemaeHen immki
Urepy Kyheci Ke3iHAeT1 IeHreHKUEKTET] MaHeIbep CaHbl Kaphep/liH Mmai1anbl Kazoa
OOMBIHIIIA OHIPICTIK OHIMJIUIITIHE )KOHE ClJIEM KaJIBIHIbIFbIHA OaliIaHbICTBI 0O0JIa IbI.
BipiHmi kepceTKill KaXeTTi, al eKiHIII KOPCETKII — OHIPY IKCKaBaTOPJIapbIHbIH
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KYMBIC IEOIHIH MYMKIH CO3BUIBIMBIH aHBIKTainpl. byn kepcerkimrepaiH e3apa
KAaTHAChlHA OalIaHBICTHI ACHTEWKUEKTEepe KaNTalIbIK, OPTAJbIK kKOHE apajiac aury
TOCUIIEp1 KOJJaHbLIa/IbI.

KemikTik kipic Oip »XakThl OoJiFaHia opOIp ACHTEIKHEKTE KOJJICHEH TiIMe
Op>KOJI apKbUIbl Kapbep AYMiHEH Olp IMaHelb Keculiesl, €Kl »akKThl OOJFaHaa — €Ki
naHesb Oip-OipiHe Kapama-Kapchl Kas3bUIbll ajbiHazAbl (3.26, a-cyper). Ilanensaepmi
COHBIMEH KaTap Kapbep OpTAachlHAH OHBIH KanTaigapbiHa Kapai (3.26, 6-cyper)
HEMEeCe Kaphep V3BIHIBIFBI YV3bIH, Tay-K€H Ka3bIHIBICHI OOMBIHINA OHIMIUIITT KO
Oonranma Oip yakpITTa Kaphep aJIAHBIHBIH KaNTaJAapblHAH JKOHE OPTAChIHAH Ka3bIIl
anyra Oonanel. JICHTeDKHEKTEpre KhI3MET KOPCETETIH aBTOXKOJIAAp  Kaphep
HYCKAaChIHaH THIC OpHAJacaabl; KEH JXYMBICTaphl OIp YyaKbITTa Kapbep OpTachIHAH
JKOHE KanTaJJlapblHAH JaMbIFaH KE37Ie aBTOXOJIIAP Kapbep ajaHBIHBIH OONBIMEH
opOip JEHreH>KUEKTE OpHAIACAIbI.

OHIIPICTIK OHIMIUIII a3 TayJibl KapbepiepaiH KOJaiIbl >KaFaaimapeiHga 00c
KBIHBICTAP/Ibl Tay OETKeWiHAe opHajacKaH YWIHIUIEpPre TOJBIK HEMece >KapThLIai
KEH CUIEMIHIH CO3BbUIBIMBbIHA KOJIJICHEH KbICKA KAIIBIKTHIKKA TaChIMaayFa O0Jiajibl.
JKeiapicTapaeiH Oip OGeuiri Tay OeTKeiiHae KeMmep JKHETiHE >KaKbIH KepJle KalFaH
Ke37€ KEH J>KYMBICTapbl TEPEHJIETeH CalblH KOFapFbl JIEHIEHKUEKTEeH YHIHAIre
OpHAJIACTBHIPBUIFAH KBIHBICTAP/IBI KaliTa SKCKaBalusiiayra Typa keneni. Kapbepiix
JKYMBIC aliMarbl TEPEHJIETeH CaillblH KaillTa TachIMajaHATBhIH KBIHBICTAP KOJIeMi
KeOenesni.

Erep Ttaynsl kappep HYCKachl €Ki-yll Hemece Oapiblk TeOenep OaypaiibiHa
IIBIFATHIH 00JIca YKOHE KeH KBIPTHICHI (KU1 IITOK-BEPKTI THIITI) Tay OaypaiblHAH aJlbIC
opHajacca, OHJIa KeJJeHEH eKiKaraayJbl HEMeCEe CAaKWHAIbl OPTAJBIK IIIKI UTEPY
KyHenepin Koyugany MyMKiH Oonanbl (3.27-cyper). MyHpuaii xyienepai KoJIiIaHFaH
Ke37e OOMIBIK OlpKaraayibl 1K1 Urepy >KYHECIMEH OFaphl KaTKaH JIEHIMeHKUEKTI
aJIJIBIH aJia Ka3bln aity Kepek. by skarmaiinap/ia KeH >KyYMBICTaphl KOJIJICHEH HeMece
CaKMHAJIbl JaMbIFaH/Ja KEHHIH KaXXeTTI camachlH (9[€TTE€ IITOKBEPKTIH OPTAHFBI
OemiriHae maiianbl KOMIOHEHTTEPIH MOJIIEpl dKOFaphl 001a/ibl) KaMTaMachl3 €Ty,
apIry >KYMBICTApbIHBIH YaKbITTHIK KOJEMJCPIH a3ailTy, KYKarblHIApbIH 06y >KoHE
TachIMaiay KallbIKTHIFBIH KBICKAPTy MYMKIH OOJIaibl.

buikTik-TepeHIIK TUIITI KEHOPBIHAAPBIH MTepreH Ke3ze OIpiHII Ke3€KTE€ OHBIH
Taynbl Oemiri ureputeni. Keije Taynbl oHE TepeHIIK KapbepiepiHIH apachiHAa
CaKTaHbIPy KEHTIPETIH KaJAbIPY apKbUIbl KEH KYMBICTAPbIH O1p YaKbITTa KYpri3zyre
0oJ1aIbI.
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Taynel  kapbepAiH  TIIIHI ~ MEH  OJmeMaepl  ClIeM  eJIIeMIepIMEH,
KOH(QUTYpaIHMSIChIMEH KOHE OHBIH Tay OCTKeHiHEe KaThICTHl OpHATACYBIMEH, COHBIMEH
KaTap Tay OeTkeHiHiH KkeiyiOeymiriMeH anblkTamaabl (3.25-cypet). Taymnbl kapbep
HYCKAchl TYWBIKTAIFaH (TEPeHIIK TYpJETi Kapbep HYCKAachlHa YKcac) HeMece
TYWBIKTaJIMaFraH OOJIybl MYMKIH. Taylbl KapbepJiH >KOFapFbl JACHICIKUEKTEPIHIH
HYCKAchl TYWBIKTAaJIMaraH, ajl TOMEHT1 JEHTeiDKHEKTepi TYWBbIKTaiFaH (yaKbITIIa
HEMecCe TYpaKThl), KaFJail Taynbl-TepeHIIK Kapbepiepine ToH. KapbepaiHn
TYWBIKTaJIMaraH HYCKAChl 9/IeTTe OipTiHIEN KeHEienl; TOMEHTI1 KeMepIepIiH KYMBIC
me01HIH CO3bUIBIMBI KeOeiesi, an xKyMbIc 11e0i Tay OeTKeiHeH TepeHAeTeH CailblH
opOip kemep 11edi KbICKapabl.

bakpinay cypakrapst:

1. Tay OGeTkeiliHAer1 KEHOPBIHIAPBIH UTEPY/IIH €PEKIIETIKTEPI.

2. Tay OetkeiliHiH KenOeyiniriHe OalIaHBICTBI KEHOPBIHAAPHI MEH ClLIeMIEpPIiH
CBHIHBINITAMACHI.

3. buikTik-Taynsl KEHOPBIHAAPBIH UTEPY TIPTIOI.

4. Taynbl Kapbep MIIIHI MEH eIeMaIepl Kajgal aHbIKTaIa bl ?

257



MA3MYHBI

AJITBI CO3....uuuunneriiniinnnincnneessnticsneesssstesssescsssessssssssssasssssessssssssssassssssssssassss
KIPICIIE..uuuuiiitieenniiiiiii s

1. TAPAY. AIIBIK KEH K¥MbICTAPBIHBIH

TEXHOJOI'USAJIBIK KEIHEHJAEPIHIH K¥YPAYUIBIJIAPBI................
1.1. AmBIK K€H KYMBICTAPBIHBIH TEXHOTOTHSIIAPDL. ....eevvieinreeerireesrenssiveesnenas
1.1.1. T'eOTEeXHOJOTHSHBIH HETI3T1 TYCTHIKTEP . eeerreeeireerreeeiveenrreenes ceneveens
1.1.2. [laiimansr Ka30amapIbl AlIbIK UTEPY KYHCTIEP1.weeerrreerreeerreerreeeeveenanns
1.1.3. AMBIK KeH KYMBICTAPBIHBIH TEXHOJOTUSIIBIK MPOLIECTEPI..c.vveenvrennreene.
1.1.4. TIlaitnanel Ka30anap KEHOPBIHAAPBIH AIIBIK UTEPY TEXHOJIOTHUACHL........
1.1.5. Ay xoHe eHIIPY KYMBICTAPBIHBIH TEXHOIOTHUSIIAPDL. ....cevvveenrreennneens
1.1.6. Ka3zy-Tuey >KyMbICTaAPBIHBIH TEXHOJIOTHSIIAPDBL. ......vvvveeirrrreesvrreessssneensns
1.1.7. Tay-KeH KoK >KYMBICTAPBIHBIH TEXHOJIOTUSIIIAPBL. .....ceervveeereeenerennne.
1.1.8 AmbIK KeH (apury *oHE OHJIIPY) >KYMBICTAPBIHBIH TEXHOJOTHSIIBIK
1S 11053201 (5] o) USSP
1.2. Anry sKoHE OHAIPY )KYMBICTapbIH KEIIECH [l MEXaHUKATAHIBIPY.............
1.2.1. Ka3pim anplHaTBIH Tay SKBIHBICTAPBIHBIH KQIIMbl  (PU3UKAIBIK-
TEXHOJIOTHSUIBIK CUIATTAMATIAPDL. .....eeeveenrierareereenireenieenereesseesneeenseesnnens
1.2.2. Ka3pI-THey MalrHaIaphl )KOHE OJIap/IbIH )KYMBIC TTapaMeTpiepi.......
1.2.3. Kemix KypaJsiiapbl KOHE oJIapAbIH TEXHOJIOTHSIIBIK
[710E:18 1 ;1Y 2R 21 o) SO
1.2.4. AmbBIK KeH )KYMBICTapbIH KEIICH I MeXaHUKaJaHAbIPY MPUHIIUTITEPI.
1.2.5. XabnpikTap KemeHiHIH TEXHOJIOTUSIIBIK CHIHBIIITAMACHL. .........c..ven.e.
1.2.6. MexaHmu3anusi  3BEHOJIAPbI  MEH  KAOJBIKTap  KEIICHIEPIHIH
KYPBUIBIMIBIK, CHIHBIIITAMACDL. ...c.uveeutreereenreesireenseenitesnseeninesseenseessseesseens
1.2.7. Ka3zy-Tuey xoHe KoJliK ka0IbIKTapbIHbIH ©3apa 0alIaHbICHL...............
1.2.8. Kazy-Tuey xoHe KoJiK kaOIbIKTapblH KUHAKTAy HET13/ePi.............
1.2.9. Mamunanap MEH XKaOIBIKTap KEIIIeHIHIH AKYMBICKA
JLAMBIHIIBIFDL. ....ceeuttteeenuitteeeaiteeeeeireeeessteeeeauneeeessuneeessmnneeesnneeesenaeee s sarnes
1.2.10. JKabnpikrap KemeHIHIH OHIMAUTIK KOPCETKIIITEP1. .. vvveeeevreeeeereeeeennneen.
1.2.11. KemieHHIH SKCITYaTAIMSUIIBIK OHIMIITITT QHBIKTAY....ccevveeeereenreeenneenns
1.2.12. XKabnapikTap KemeHACPIHIH KOJJAHBITY aRMAKTAPBL.....c.vereeeerreerinenes
2.TAPAY.TYTAC HUT'EPY JKYUEJEPI KE3IHAEI'T
TEXHOJIOTUSAJIBIK KEHTEHIEP........ccovcicniinneicninssnncssecssnnssseossassnsones
2.1. ATy )KYMBICTapBIHBIH SKCKaBaTOPJIBl TEXHOJOTHUSIIBIK KEIICHAECPI. ...
2.1.1. DKckaBaTOpJIbI TEXHOJIOTHSJIBIK KEIICHAEPAIH KEHXKAPJbIK >KOHE
YHIHIUTIK KaKTApPBIHBIH ©3apa OAMIIAHBICKHL........ccveeeveeerereeeireenareenns
2.1.2. DKcKaBaTOPJIbI TEXHOJOTHSIBIK KEIICHHIH KEHXKAPJBIK KaFbIHBIH
KOHCTPYKIIHSICBL. «...ceuteeuteetieniteenteeeuteenteesueeesseesieesseesasesnseenseesnneesaresssneans
2.1.3. Ay >KyMBICTapBIHBIH SKCKAaBATOPJIbI TEXHOJOTHUSIIBIK KEIIECHACPIHIH
HETI13T1 ITAPAMETPIICP . .. uveeeeeerreeeeireeeeeireeeeeareeesareeesssreeeesssseeeensseeeeennnes
2.1.4. Amry XYMBICTapBbIHBIH YKCKaBaTOPJIbI TEXHOJIOTUSIIBIK KEIIEHAECPIHIH

258

50
59
61

66
71
75

77
79
83
85

88

88

88
93

99



2.2.
2.2.1.
2.2.2.

2.3.
2.3.1.
2.3.2.

2.4,
24.1.
24.2.

2.5.
2.5.1.
2.5.2.
2.6.
2.6.1.
2.6.2.
2.7.
2.8.
2.9.
2.9.1.
2.9.2.

2.10.
2.11.
2.12.
2.13.
2.13.1.

2.13.2
2.13.3

KOJIJTAHBUTY AAMAKTADBL.....ceeeeurrrreeeeanaurrrteeeesanssereeeessnsssreessssssseeeeessnnnns
Ay  SKYMBICTapbIHBIH  3KCKaBaTOPJbI-KOHCOJIb1-TACIaIbI
TEXHOJOTHSIIBIK KETIEHICP L4 uveeinvreeiureessnreesteeesseeeessneesseeesnneesssseesnneas
DKCKaBaTOPJIbI-KOHCOJIB/I1-TACMalbl TEXHOJOTUSIIBIK ~KEIICHIEPAIH
CUTTATTAMATIAPDL ... cuvveeeteeenireenireessreesasaeensseeessseesnseeensseesnsseessseesssseessseens
DKCKaBaTOPJIbI-KOHCOJIB/I1-TACMalbl TEXHOJOTUSIIBIK ~KEIICHAEPIIH
- 00 (51 ) 0 X1 (] o) DO SRR PPPRT
DKCKaBaTOPJIbI-YHIHIUTIK-KOMIPIl TEXHOJOTUSIIBIK KEIICHAEP. .........
DKCKaBaTOPJIBI-YHIHAUTIK-KOMIPJII  TEXHOJOTHSIJIBIK ~ KEIICHISPIIH
CHUTTATTAMATIADDL. ... .uvveeeveeenereesaseeestesasssesssseesssbeesssessnseeessbesssseesssesssnsenas
DKCKaBaTOPJIBI-YHIHAUTIK-KOMIPJII  TEXHOJOTHSJIBIK  KEIICHISPIIH
2] 10991 001 11 1 DRSS URUSPURPPPRPR
['mnpomexaHuKaIaHABIPHIIFAH TEXHOJIOTHSUTBIK KEIICHIEDP. ...............
[Hammbipanapl  KeHIEpAl urepy Ke3iHJIErT TWApOMEXaHWKaTaH bIPbUEFaH
TEXHOJIOTHSUTBIK KETIICHIIED .+t v vveesvteesnsraessseessnnesnsnssssneesnnessnnseessnnessnneens
BopnbuiIak >KeIHBICTAP/IBI UTEPY KE3IHIET] THIPOMEXaHUKATaHAbIPhLTFaH
TEXHOJIOTHSUTBIK, KEIIICHIICP vt svveesereeessreesaneeessseessseeessneesnsneesnsesesssessnsens
CyaCTbUTBIK TEXHOTOTHUSITBIK KETIICHIIED . .. . vveenvreernreeennreesnreeennreesnnneessens
JKy3rin-KyMCHapSIATH TEXHOTOTUSITBIK KEIICHICD. ...vvveerreerereennereennens
Jparaiabl TEXHOJOTUSITBIK KCTIICHICP . eeuvveeeurreennreennnreennseeennreessnessnseenns
Ckpernepii TEXHOTOTHUSITBIK KCTITEHIIED ....vveervveeerreesreeessreesneeesseeesseens
Ckperepii TEXHOJIOTUSIIBIK KeMIEHACPIIH CUTIATTaMaJIaPHL. .................
Ckpenepsl TEXHOJOTHSUIBIK ~KEIICHJIEp KE31HJAErl 1Kl Hrepy
P> 2% (N (50305012 @ B2 o X: 1Y (S5 3 o X1 () ) B S
Byaba03epiti TEXHOMOTHSITBIK KETIICHIICP. ... vveeereeeereeareeesnreeseeeenseeans
Kypamasr ckpernepai-0yaba03epiii TEXHOIOTHUSIIBIK KeMIEHED. ............
DKCKaBaTOPJIbI-KOHBEUPEIT TEXHOTOTUSIIBIK KEIIEHACD. ... veenvreernreennse

DKCKaBaTOPIILI-KOHBEHpE TEXHOJIOTHSUTBIK KeIleHAepAIH
CHTIATTAMATIAPDL. .. v esevsteseseseseesesesesese st sesesesessbesesesee st sbesebe e sessesesesenesessssesns
DKCKaBaTOPJIbI-KOHBEHEPT TE€XHOJIOTUSLITBIK KeIIeHEPI1H
R L 1Y (N 011 () o) FS OO PO R PP PPRON

DKCKaBaTOPJIbI-TEMIPKOIABI TEXHOIOTUSIIBIK KEIICHED .. veeuveeereneeene.
DKCKaBaTOPJIbI-aBTOMOOUIIBII TEXHOIOTUSIITBIK KEIICHICD. ... veevvrennnens
Kypambl TEXHOTOTUSIIBIK KEIIEHIIEP ..veeuvveervreearreereeeenireesnseeesnreaseeenns
KypbUibIC Tay KbIHBICTAPbIH OHAIPYAIH TEXHOJOTHSIIBIK KEIIeHAEPL. ..
KyMIbI-KyMTacTbl ~ JKBIHBICTapJbl ~ OHAIPY  MEH  OHJCYAIH
TEXHOJIOTUSITBIK KETICHICP 1. e euvveenereeenereesueteennreeesnneeesneeesnneeesnneesnneesnns
KubIpmibIKTac OHAIPYIIH TEXHOIOTUSIIBIK KEIIEHICP..ccuvveenereeeneveennnen.
Taburu TacTapabl OHAIPYAIH TEXHOJOTHSIIBIK KEIICHACPI. . .ceevvveeenneen.

3.TAPAY. TEPEHJAEWTIH WIEPY JKYHUEJEPI KE3IHIEII
TEXHOJIOT'UAJIBIK KEIHEHEP......ciiiiniinieninneeeccsneeesssnneeccsaneens

3.1.

TepeHnenTin urepy KyMEeCiHIH KONIAaHY JKAFJANTAPEL. ....covveevreene.

259

108

108

113
118

118

122
125

125

129
133
133
136
139
139

142
147
151
155



3.2.

3.3

3.3.1.
3.3.2.
3.3.3.

3.34

3.4

3.4.1,
3.4.2.

3.4.3.

3.5.
3.6.
3.7

3.7.1.
3.7.2.

3.7.3.

3.8.
3.9.

TepenneiiTin urepy KyWelepiHIEr:T KeH >KYMBICTApBIHBIH JlaMy
HYCKAITAPDL ....eeeustvieesssteeesssteeesssbesesasssesssssssessssssesssasssesssssseesssssessssnsesans
DKCKaBaTOPJIBI-TEMIP>KOJIAbI TEXHOIOTHUSIIBIK KEIICHIED. . .ccevvveeennnee..
KeH XyMBICTapBI MIEOTHIH Y3BIHIIBIFBL. ... .vveeevveeeeeirreeeeerreeeeereeeessnneesens
[TaHenb OJOTBHIHBIH KOHE KYMBIC QTAHBIHBIH €Hl....ccccvveeeeeevreeeeereeeennnne
DKCKaBaTOPJIBI-TEMIP>KOJIIbI TEXHOJIOTHSIJTBIK KeIIeHAePIIH
OHIMITIITIT L oo et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeeeeeeaaeeeeaaaeeeeanreees
TemipKOoNl KeNITiH TMaigadaHFaH Ke3[ae Ke3iHAe IKaOabIKTapIbl
KUHAKTAY HETI3TIEPD 1. veeuvveerureeeureerreeesireenseeesseesssseessseesssseessesssssessssseens
DKCKaBaTOPJIBI-aBTOMOOUITBI TEXHOIOTHSIIBIK KEIICHAECD. .........c..n.....
ABTOMOOMIIL KOJIr1 Ke31H/er1 KEH YKYMBICTapPbIHBIH
CPCKITICITIKTED 1. e vvveenereeeereeessreeessreesseeessseesssseesseeesssessssessssseesssseessseeens
ABTOMOOWJIb ~ KOJITH TMaijaiaHy  Ke3IHJAer:  1IKi  Uurepy
KYHCTCPIHIH MAPAMETPIICP. .. vveeerireeesiirieeessireeesstreessssseeesssseessssnnes
ABTOMOOMIBb KOJITH MmaiijalaHy Ke3iHJeri KaOJabIKTap
KEIICeHI1H )XUHAKTAY KOHE OHBIH OHIMIIIITT cvvvvvivieeeiiiiieesiiieeeennnnns
bipmeMimTi THETITI TEXHOIOTHUSIIBIK KEIICHICD. . .ccovrreeesrrrreeerrennss
DKCKaBaTOPJIbI-KOHBEUEPI1 TEXHOJIOTHSUIBIK KEIICHEP. . .cvveeneveennne.
DKCKaBaTOPJIBI-OPTYPJIl KOJIKTI TEXHOJOTUSIIBIK KEIICHJED.............
KonaaaHbLIbI )KYpreH KYpaMabl KOTIK TYPICPL..ecrureerreeerreeerreerireenss
TeMmipKOJl  KOHE aBTOMOOWIIb  KOJIKTEpIH YilecTipy Ke3lHJIeri

TEXHOJIOTUA MEH KEILIEeH/I1 MEXaHUKaJIaHbIPY IbIH
CPCKIICTIIKTEP 1. v veeeuvveeeenrreeesssreeeesssreeesssseesasssseessssssesssssseesessseesensseeesensnees
ABTOMOOWJIb KOHE KOHBEWEp KOJIKTepIH  YHJIECTIpy  Ke3lHJerl
TEXHOJIOTHSI MEH KEILIEeH/I1 MEXaHUKaJIaHbIPY IbIH
CPCKIICTTIKTEP 1. v veeeuevreeeanrreeeesurreeesereeeessusessessssesessseesssssseessssneesesssseesans

DKCKaBaTOPJIbI-aBTOMOOUITB1-CKUTITI TEXHOJOTUSIIBIK KEIIEHED. .....
Taynbl KeHOPBIHAAPHIH UTEPY KE31HIET] TEXHOJOTUSIIBIK KEIIeHAEP. ..

BUB/INOTI'PA@UAJIIBIK TIBIM...coineeeriiiiiiiiiiiiiiiiiiii e
MASBMYHDBL..oucooieeiiiii s

260

195
198
198
202

205

207
211

211
213
217
220
223

229
229

231

246



