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AHJIATIIA

Humnomapik  ko0anblH MakcaTel CointycTik  Kazakctan —o0OdBICBIHIAFBI
CepreeBka aybUIbIH CyMEH ka0AbIKTAy JKyHenepiH xxo0anay.bactsl 6emimMe Oepiiren
eJIi-MEeKEeHHIH Cy HIBIFIHIAPbIH )KOHE JIe OpHAIACKAH JKepi, KIMMATTHIK JKaFJailiapbl
KapacThIPbLIaIbl.

Texnonorusnelk OeyMiHAE Cy TazapTy FUMaparTapbl KoHE CYMCEH
XKaOIPIKTAIaThIH €J1/11- MEKEHHIH KYPBUIBIC TEXHOJOTHUSIIAPhI €CenTeNe/Il.

DKOHOMHKAIBIK Oemimae eH 0acThl Macele-CyMeH >aOIbIKTalyFa KeTeTiH
Kap>KbLIaid )KoHE OHIIPICTIK IIBIFBIH/IAP, COHBIMEH KaTap KYPbUIbICKA KETETIH KaKeTTl
Ky’KaTTap/bl aHBIKTAY.

AHHOTAIUA

I'maBHas wenp JIUIDIOMHOTO IIPOEKTa- NpoeKTupoBaHue ceno CepreeBka B
CeBepHo Kazaxcranckoii o0nactu. B OCHOBHOW dYacTH paccMmaTpuBaeTCs
BOJOINOTPEOJICHUE JAHHOTO HACEJIEHHOTO ITyHKTA, a TaKXe €ro pPACIOJIOKEHHE U
KJIMMAaTUYECKHUE YCIOBHSL.

B TexHOMOrH4Yeckol YacTh pPACCUMTHIBAETCS TEXHOJOTMU CTPOUTENIbCTBA
BOJOOYHUCTHBIX COOPYKEHUI U TEXHOJIOTUU BOJOCHAOKEHUS.

OCHOBHOI1 BOIIPOC B SKOHOMHUYECKOM paszfiesie- onpeeieHre (UHaHCOBbIX U
IPOM3BOJICTBEHHBIX 3aTPaT Ha BOJOCHAOKEHHE, a TAK)KE HEOOXOIUMBIX TOKYMEHTOB
JUISL CTPOUTENBCTBA.

ABSTRACT

The purpose of the diploma project is to design water supply systems in the
village of Sergeevka, North Kazakhstan region. The main part examines the water
consumption of a given settlement, as well as its location and climatic conditions.

In the technological part, the technologies for the construction of water
treatment facilities and water supply technologies are calculated.

The main issue in the economic section is the determination of financial and
production costs for water supply, as well as the necessary documents for construction.
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KIPICIIE

Kaszipri yakpITTa KOpIlIaraH OpTaHbl KOJIJay KoHe TaOUFu pecypcTapabl THIMII
»KapaTy Heri3ri 0o Tabbu1a bl )xoHe 2030 6armapiaaMachiHaa KOPCETITSHACH, JKep/l,
CY pecypcTaphiH, ayaHbl 9pi CyJbl YHEMEY, COHBIMEH KOcCa ajlaM eMipiH JKaKcapTy
YIIiH TaOWUFH pecypcTapAbl OHAIpyre KEpeKTl >Karmauap skacailbl. IKOJOTHUSIIBIK
mocenenep - Kazakcran PecnyOnukacblHBIH epiiey CTpaTerusChIHAAFbl HET13T1
macenenepaid 6ipi. Cy oObeKTUIepiHIH CAaHUTAPIIBIK JKaFIaibl - Oyi1 O1371H eniMi3IiH
OPTYPJTi aMaKTapBIHBIH QJICYMETTIK-DKOHOMUKAIIBIK JaMYyBIHBIH OacThl aCTEKTICI.
ConppikTaH 0131H €JIiH YKOJIOTHSIIBIK casicaThl Ta3apThUIMAaFaH aFbICThI CYJIap.Ibl CY
OOBeKTIIepiHe Xi0epyAl a3alTyra Tarbl OHAIPICTIK CYMEH €pTTey KYHECIH >KaObIK
Kyiere aifHannbipyra OarbiTTanfad. OcCbIFaH KaThICTBI 013 Cy OOBEKTLIEpPiH
JacTaHyJlaH KOpFay/bl, ap3aH TEXHOJOTUSIIBIK MPOIECTEp/Al €HTI3yAl, KEHTTIK K9
OHJIIPICTIK KYPHAK CyJIapAbl Ta3apTybIH 931p SICIH KOJIJTaHA OTHIPBIN FUMapaTTapbl
YKaHAPTYbl, OHEPKICIN YIIIH KAJIABIKTApJbl KOJACTe IMaimallaHy >KYWEeCiH €HTi3yl
OacTaiimMbI3.

OHIPICTI AaMBITy Tarbl €JIJIl MEKEHAEPIIH TEereypiHal ecyli CyMeH eprrey
OMICTEPIH KaHAPTYABI THIC €Te/l. OHAIPICTIH Ka31p TEXHOJOTUACH CYy KaObLIIaNThIH
FUMapaTThlH CYMEH J>KaOIbIKTaTyblHA O CyABl Ta3apTyFa 30p TaJlalTap KOSIbI.
CyMmeH TypMaHaay OOBEKTUIEpiH Ko0anayblH, Caly blH opl MaiianaHyblH OacThI
arbIMbl 00N TaOBUIATBIH CYMEH €pTTEy 0OBEKTIIEPIH TMAPABIMKAIIBIK €CENTEYIIH d31p
OMICTEPIH KEHIHEH TYThIHY. OJEKTPOHIBIK KOMIbIOTepiepal naiganany. CymeH
KaOIBIKTAayIbIH KIPICTUTITIH KaMTaMachl3 €TeTiH 0acKapy/iblH aBTOMATTaH IbIPbLIFaH
KYHelepiH TYThIHY.

Kefiinri sxpimmapsl O1311H eliMi3fe JKOHE IIeTeNAe CYIbl OHIIPYAiH >KOHE
KETKI3YIH Ka3ipIT Tocuiaepi OOJabl, FUMapaTTapra apHajfaH Kasipri MYCIHII
mienrmaep naiaa 6oabl.

Kazipri yakpITTa CyMeH >KaOJbIKTay OHIIPICIH YJIFAUTYABIH OacThl arbIMbI
KOJIJIAaHBICTaFbl KyaTTapAbl KEHEWUTYy eMec, CyAbl Ta3apTy MPOIECTEPIH HBIFANTY
Oosbin TaObLTaABL. PackiHma fga, oleMie CyCchl3 TIPIIUIK 0oaMaibl. DKOHOMUKAHBIH
Oipae-0ip canacel Cychl3 KbI3MET icTel anmaisl. [IlapyammbuibiFbl Kypaesi, Ka3ipri 3a
MaHayu KajajlapAa CyAblH Kol MeJIiepl TYPFbIHAAPAbIH KaXXeTTUIIKTepiHe, mahap
ayMaKTapblH CyJaHIBIpyFa jKOHE KeraJdaHAbIpyFa, eTiHJIIK JKepiepre XKoHe o3Te Je
MakcaTTapra >KyMcaliaJibl. OHIIPICTIK HbICAHAAp Ja CyAbl KbIpyap TaiiiaiaHajibl.
CynbIH TaOUFaThI )KOHE OHBIH OHJIbI YIUBIMIACTBIPBUTYBl OHIMHIH Carachl MEH ©31H1K
KYHbIHA BIKMAJ eTedl. AYbUIIBIK JKepJep/ie Cy eTiHIIUNKKE, Mall [apyallbUlbIFbIHA
JKOHE eriH eryre Je Kohmanbutiaapl. Cy aybll MEH Kajajarbl ©pTTiI OIIpy YIIH Je
KOJITaHBLIAIbI.
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1 Texuouorus 6esimMi
1.1 O0BbeKTiHIH KbICKAIIIA CHIIATTAMACKI

XKobananran Heican-Contyctik Kazakctan o0nbickiHa opHanackan CepreeBka
aybutbl.J)KaHa TYpFbIH Y# KEIICHIHIH KYpPBUIBICHI, aHAa TYPFBIH YH KeIIEHIHIH
KYPBUIBICHI OHIPI HIETIHET1 ayMaKThIH, KaJJAaHBIH WHKEHEPJIIK JKeIiJIepiHiH Ka31pri 3a
MaHayH jKaF/JaibIH/Ia )KUHAJIFaH Olperel Marepuanjapra )Kypri3uireH capamnraMaiap
OapbicbiHaa. 1999 KbIIbI ayblUl XaJIKBIHBIH CaHbl 2581 agamiel Kypasasl (ep agaMm -
1272, oiien anam - 1309.) Oneymer canarbiHbIH 2009 KbUIFBI MANTIMETTEP1 OOMBIHIIA
aysuiga 3642 anam typras (ep agaM — 1799 xone ofien agam - 1843.) XKobamanymis! a
HMaKTarbl XaJbIKThIH OoJbKaManbl caHbl 280 amamHaH caHaysbl emec. 2020 xpUira
JEHIHT1 KeJeleK AeMOorpadUsUIbIK MPOLeCTepAlH AMHAMUKACHl OYpbIH KaJIbIITACKaH
JOCTYpPJl, COHJAN-aK, ©cill OThIPFaH AIEYMETTIK — 3KOHOMHKAJIBIK ©3repicTeP MEH
KOFaM eMIpiHiH e3repyl 0apbIChIHIA KaJIbIITaCaThIH Oap KOFaMIBIK 6HY (akTopJiapsbl
YKUBIHTBIFBIHBIH ©3/11-631 9pEKETTECYIMEH aHbIKTAIAThIH O0JIa/Ibl.

1.1.2 TaOufu - KIUMATTBIK KAFIAAUIAP

OOJBICTHIH KIMMaThl KOHTUHEHTTIK 00JIbIN KesireH. COHbIMEH O1pre TOYIIKTIK
YKOHE JKbUIJIBIK aya TeMIIepaTypachl YJIKEH aMIUTUTyIaMEeH ©3repyMEH CUIaTTaalbl.
OprTaiiia )XbUIIBIK aya TeMIIepaTypachiHbiH mamMackl 8,7 °C. EH ToeMeHr1 aya Temriiepa
Typachl KbICTBIH KaHTap aiibIHA KeJIe1, IamMachl - 6-9 °C neitin xkeTe/i, al €H KOFapFbl
aya TeMIlepaTypachl >KbULIBIH IIUIE MEH TambI3 ainapeiHa kemin 24-25 °C neiiin
KEeTe/Il.

OO0bIc yiIiH )KbULABIK KaHObIp Mesiepi 300-500 MM-re Tene-TeH, OHbIH YIKEeH
Meniiepi 440 MM-Te IeHIHTICI KbUIJIBIH JKbUIbl MEP3IMIHE KEJIEll, a1 €H KEM MeJIIepl
320 MM KBUIABIH YCKipik Mep3iMiHae Tycenl. HecepaiH eH 1pi TOYMIKTIK Meiepi
nriae aibiHa Oosanbl. JKbUIIBIH KYPFAKIIBUIBIFBI TaMbl3 alblHIa OaillKayalbl, OJ
Ke3/1¢ KaHOBIPIbIH MOJIIIEpPl OpTalla eCermeH 26 MM-Te KeTe/l.

Enpi koHbIC MbIHAHal KOPCETKIIITEPMEH CUTTATTaIa Ibl:

- JKeJIIIH MaHBI3Abl aFbIMBI OHTYCTIKTEH IIBIFBICKA Kapai COFaIbl

- opTala >KeJIIIH KbULIaMJIbIFbl KbICTBITYHI 1,9 M/cek, ai xa3apiryni 0 m/cex
KeTel

- TONBIPAKTHIH HOPMATHUBTIK My3/1ay Tepeniri H=1,6 m

1.1.3 Cymen xa0abIKTay KYyleci

Texnukanslk Tanceipmara yisiecimai CepreeBka ayblUIbIH CYMEH KaMTaMachl3
’acay aybUIIbIH jK00alaHyIIbl alfHaIMa JKeJTICIH KOJAAHBUIBII OTBIPFaH Cy KYOBIPBI
KO31HE KaJlFan KOCyAbl Ke3/e .
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Aybl1 cynapblH TYTBIHY JK€p YCTI CyJlapbl apKachblHAa Kypeal. KpicTakTa ToFbI3
KyAbIK 0ap. On 9 copFbIHBI OpHATTHI, OHBIH imiHAe 7 -ETSV-12-160-65. ETSV tpuo
cb-10-12-90. Tarer ETSV-8-25-125. yHFbIManaH >kep ac-CyMeH Cybl COPFBI apKa
CBIHJIA pe3epByapiapra Tyceai. TepT pesepByap OpHATHUILABI, onapabiy ekeyi 1000 m3
xkoHe TepT 500 M3. PeszepByapna Ccy XJIOpPMEH 3apapChI3AaHAbIPbLIbIN, TYTHIHYIIbIIA
pra Oepiieri.

CyMeH )a0apIKTay KyHenepiHiH KYObIpiapsl a3-a3faan 00JaT )KOHE MIONBIH Ma
Tepuajaapaan xacajiaasl. [ napaBIuKaablK OJOKTHIH Y3bIHABIFEI-10844 meTp. ['umpa
BJIMKAJIBIK KOHJBIPFBIAA CY/bl PETTEYTE XKOHE CaKTayFa apHaJFaH Yl KbICBIM MyHapa
cbl Oap. Keii sxyprizyuiisiep cyapl Kelleie OpHaThIIFaH IMHAMUKTEp apKachlHa ajia
nbl, onapaa 186 mana kpan Gap.

CepreeBka aybUIBIHBIH CYMEH a0bIKTay JKYHECIHIH aFrbIMAaFrbl )KaFJaiiblH Ta
J/1aii OTBIPBII, KEJIECI TY’KbIPHIM JKaCaliMBbIH.

Eckipren KyObIpiap, KOJJIaHbICTaFbl YHFbIMAJIAp, COPFbLIAP, CYMEH Ka0IbIKTa
y KyHecinaeri Kyosipiap 1963 xxpuinan 6epi KbI3MET €Tl KeJel.

1.2 EcenTik cy IIBIFbIHAAPBI

CymMmeH xa0apikray 00bekTici-Contyctik Kazakcran ayganbsiabiH CepreeBka a
ybuTbl. 2020 KbUTFBI MOJIIMETTEp OOMBIHINA TYPFBIHAAPBIHBIH CaHbl 7 687 amaMbl
KYpau/bl.

TexHuKaIbIK TanceipMara yisiecimai CepreeBka ayblUTbIH CyMEH JKa0/IbIKTay, a
YBUIIBIH >KOOAIaHYIIBl alfHaIMa KETICIH KOJIIAHBUIBITT OTBIPFaH Cy KYOBIPHI KO31HE
YKaJFar KOCyAbl Ko3/Ieh 11.OpTKe KapChl apIalibIC YIIIiH CY HIBIFBIHBI OPT ayAaHbIHA, O
OBEKTIHIH OPT KayINTIIIK CaHaThIHA, CyMEH JKaO/IpIKTayFa apHaIFaH Kypaaabl Kojaa
HY THIMJIUTITIHE KAThICThI 00JIabl.

CBIPTKBI ©PT COHIIPYTe CYIbIH IIBIFBIHBI €H KOM CYIBIH JKYMCATyBIH Tajar
€TETIH FUMapaTKa apHalFaH «OpT KayilCI3AITiHIH KaJlbl TaTanTapbl» TEXHUKAJIBIK
pEerjlaMeHTIHIH 7-KOChIMILIAChIHA cail asibiHFaH »kaHe 10 1/c kypaiinel (01p eptke.) Ko
OaslaHyIIbl TYPFBIH aybULAarbl TYpFeIHAAp canbl 1000 agam 6onranaa O61p yakbTTa 60
JIaThIH OPTTIH €CEMTIK CaHbI - O1p OPTTI KYpauIbl.

KP KHx%E 4.01-41-2006* cail iki epTTi COHAIPYTe CYAbIH WIBIFbIHBI Tajamn
eTinmeiai. TypFbIH aylIaHbIHBIH OPTKE KapChl Cy KYOBIPHI IIapyalibUIbIK-aybI3 CY
KYOBIpBIMEH O1pIKTIPIJITEH.

CBIPTKBI OPT O1IIIpY - 6PT OIIipy THAPAHTTAPHIMEH KY3€Te achIPbIIAThIH 00JIa
JIbI, OJIap CYy KYOBIPHI KENICIHIE, aBTOXKOJAAP IbIH O0IbIHA, KOIIK KYPETIH OOMIKTIH
MIeTIHEH 2,5 METpACH IIaFblH €MeC KalIbIKTHIKTAa OPHAJIACTHIPHUIANIBI. OpT euripy
THIPAHTTAPBIHBIH apaKaIIbIKTHIFbI KATANTBIKTHIH K€3 KEJITeH FUMAPAThIHBIH OPTCHYIH
eIIIpy MAPTHI OOMBIHINIA KOC TUIpaHTTaH OacTan Kaobuinanaabl (6ipak 150 meTpieH
apThIK O0onmay Tuic.) Kemenepai, ananaapisl, »Kacbll KOLIETTEPAl OpT elIipy THApa
HTTapbIMEH CyapyFa THIUBIM CaJIbIHAJIBI.

Kobananymibl Cy KyObIpbI JKeJIUIEPIHIH 00JDKaMABIK Y3bIHABIFEI 1350 meTpai

KYpauasl.
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AybI3 Cynbl opTaila TOYJIKTIK Mai/laJaHy el CaHbIHA KOHE CYJIbl Naijaiany
KBUTTAMIBIFEIHA KATBICTHI (HOPMYJIaMEH aHBIKTAIa/Ibl.

~q,-N
~ 1000

Qopmm & M3/ToylIiK, (1.1)

myHAaFrbl Na - el MeKeH IeT1 XaJlbIK;
QH-0ip anamra KyHiHE Cy TYTBIHY KBULAAM/BIFbI, 71 / TOYIL.
Cynbl TyTeIHY HOpManapsl Kazakcran PecryOnmKkachIHBIH KYpbUIBIC HOpMalia
po1 MeH epexenepine (KHxE 4.01.02-2009) coitkec 1-kectere colikec TYPFBIH Yiial a
OaTTaHIBIPY ACHTCHIHE COMKEC KaObLUITaH/IbI.

Ecen «F'umaparrapabiH 1K1 caHTEXHUKACHI skoHe kapi3y KP KHxE 4.01-41-
2006* coitkec Kypri3iuie/l.

Conpa, opTalia TOyJIKTIK MAapyalbulbK aybl3 Cy IBIFbIHBI ecentenin Conan
KEHIH aybI3 Cy/IbIH OpTalla TOYJIIKTIK TYTHIHBLUTYbI €CENTEeNe ],

XapIKKa KaThICTHI Cy MeJIIepi

_ 160- 4452

Qopm.m l O O 0

=712,32 M3/TOy K. (1.2)

KyHiHe cyapl Makcumanabl kKOHE MUHUMaNAbl Hainanany Qroymax, Qroy.min
AHBIKTAIaIbl.

QTsy.max:KTay.max ’ Qrsy.op, (2)

QTsy.min:KTey,min ’ QTsy,op, (3)

KTB kaiina.max, KTaB.MUH-KYHAEpHeri Oipkenki emec Kod(pdUIIUEHTTE.
KHxE 4.01.02-2009 x. 60tipIHIIa

I<T9y.max = 111'1,3; I<T@y.min 077'0;9-

Counna,
Qroymax=1,2 * 712,32=854,78Mm%/ Taynik,

Qroymin=0,8 - 187,52=569,86 m*/ ToyumiKk.

Cynpl maiiiananygblH €H JKOFapbl JKOHE €H TOMEHI1 caraTTapbiHAa CYIbIH
YKOFaurybl hopMyJiajlapMeH aHbIKTaIaabl
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Qm .max

_K 3

Qcaz/ max caz.max 24 M /CaFa (4)
Q. mi

Qcae.min = Kcae. min 24mm M3/Caf, (5)

MYHAAFBI Kear max, Kear.min - CAFaTTaFRI OipKeIKi eMecTiK K03 duImeHTTep, onap
Kcar.maxzamax ’ Bmax, (6)
Kcar.minz amin'Bmin, (7)

MYHIAFBI Bmax =1,2-1,4,

Bmin = 0,4-0,6 Typinmeri rumaparrapibl a0aTTaHABIPY ISPEKECIH,
KOCIMOPBIHAAPABIH KbI3MET PEKUMIH KIHE ©3T€ /1€ TYPFBUIBIKTHI JKaFJaiaap/ibl
eckepeTiH (haKTop; aybUIAaFbl TYPFBIHAAP CaHbl OOMBIHIIA AJIBIHFAH B KO3(PPUIMEHTI
KH3xE 4.01.02-2009 OolibIHIIA 2-KEeCTEACH aIbIHIbI.

Conpa, 4452 xainbpIK a1aM CAHBIHA KaTBICTHI €CEIITEICH/IE:

Kecarmax= 1.3 '1,5= 1,95

KCa{“.min: 0,5 . O,2=0,1 .

CyIibl MOJI 5)K9HE a3 Mal1ajlaHy yaKbITbIHAA CYJIbIH dKOFAIYbI:

854,78

Qcae/max = 1’5 = 5314 M3/Ca‘F,

569,86
Qcae.min = 0’3 ' T = 711 M3/CaF.

Mekren, KIMHUKA >KOHE KybIHAThIH OenMe yuriH cy mbirbiHbl KP KHxkE
apranrad 4.01-41-2006*. [lemexk MexTen yuriH Oip Oanara cy maiianaHy HOPMAcChI-
toymirine 20 J, KJIMHUKA YIIIH Cy KapaTy HopMmackl-Toymirine 200 1, MOHIIIA yIIiH-
toyairine 180 ;1, 6anabakiia yuriH - Toyiirine 21,5 .
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MekTen Oo#bIHINA CY KOJIJITaHy

300
=20-22 _ 6 \P/roynik.
Q. pmay oo - oM /TaymiK

KinHrka OOMBIHILA CYy IIBIFBIHBI

25

_200- 22— 5 \3/royiik.
Q. pimay Tooo - > M /TaymiK

XKybIHaTBIH O6IMENEepIe CY LIBIFBIHBI

45
=180-—— =81 m° K.
1000 M°/TOYJIIK

Qopm.may

banabakma yiH cy MbIFbIHbBI

60 :
=215 1000~ 1,29 m3/Toymik.

Qopm.may

OpT emnipy OoiibIHIIIA IIapya ayJia alaHbIHA-)KaTaKxaHa Oepyre, OObEeKTIHIH OpT
KayllCci3Airt caHaTblHA, ayjiajapabl Oepyre apHallfaH Kypalabl MaiijgalaHyabiH
THIMIUTITTHE KATBICTEL.

HeicaHHBIH ©pT Kayinci3iri HEFYpJIbIM >KOFapbl 0osica, ©pTTI eulpy YIIiH
COFYpJIBIM MOJ cy Tuic Oonaasl. Kenrteren Kemenepsi maiinanaHa OTBIPBIN, ©pT
OIlIaFbIHA KbICKA Mep3iMJe KeTKizyre Oonansl. Kenreren kemenep/ii TackiMaayra
aJIFaH Cy KYOBIpJIapbIH Cally yaKbIThIHJA KOITETeH MaTEPHANIBIK PECypcTap Kepek.
byn perre opT ceHuipyre apHajgfaH COTTBIH IIBIFBICTAPhl OOBEKTIHIH OpT
KayINTUTITIHE Opi OHBIH MOHIHE KAThICThI TaJlall €TUIe/I].

OpTTi CeHAlpyre KaXKeTTI COTTBIH IIbIFybl HOPMATUBTIK Ky)KaTTapaa
KapacTelpbutFaH. Onap COTTBIH HAKTBUIBI IIBIFBICTAPHI JKAMIBl CTaTHCTUKAIBIK
JEPEeKTEPIl OHJEY HET131HAE KYPbUIAbL, OYJ1 opTYpial 0ObEKTiIepae opTTEpAl O1Iipy
YIIIH KEPEKTI kaFaaiap kacayra MYMKIHIIK Oepi.

Enni mexkenaepne eptti conaipy kaxet. CepereeBka aybuibiHbIH KI1:

QOH.may =N-M (8)
, N-M
qmax.c. = T 3 6 Kcae’ (9)

mynzaarsl N — erzipic GipiiriHi Moepi, MBIKKAHIAFbl CY MILIFBIHBI, M,
M — aybIchIM OOMBIHINA MIBIFAPHIIFAH OHIMHIH CAHBI;
T —0ip aybIChIM/Ia MIBIFAPBIIATHIH OHIMHIH CaHbI,

Kear — caraT OipkeakuIiriniyg KodQPuiyenTi.
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Conna Keipraybuiibl aybUbl YIIIH

Q! . =(2,5652 - 3)- 760 =5848 58 w3/royuix,
Ui c. = 395- 760 1,5 =1583m°/ cex .
¢ 8.36

Kipmim 3aybIThl yiIiH

Q) mer. = (0,004 - 3)-12000 =144,0 3/7ayix,
q. = 0,004-12000

e 8-36
Ecenrik carartap »oHe OHJIPICTIK ajlaHJaFbl Ilapyara apHajfaH €KIHII Ka

YKETTI WBIFbIHAAP SpOip e3repic YILIH MIHAETTEP/IIH €H KOIl CaHbl YIIIH €HOEK caraTTa
PBIHBIH CaHBIH €CKEPE OTBIPHII, MbIHJA (hopMmyJianap OOMbIHIIA allKbIHAAIA b,

1,2=2,0m"/ cex

~25-n, +45:-n,

Q. = 1000 ’ (10)
25-n,-K,+45-n, - K

I — 3 1 4 2 , 11

Q,wakc.cae. T . 1000 ( )

" :25~n3-Kl+45-n4-K2. (12)

qMaKC.C. T - 3600

MYHAarbl nl jkoHE n2-0p KYH YIIH me0epXaHaarbl )KYMBICIIBUIAPBIH CaHbI
YKOHE op ajmamra 25 xoHe 45 muTp (CybIK J)KOHE BICTHIK 1Ie0epXaHa) Cy TYThIHY KOJIEMI.;
H3xone H4-xorapeigaraii cy TyTaHy MeJIIEPIHACTI aybICHIM
OOMBIHIIIA MAKCUMAJIIBI )KYMBICTAp CaHBI;
Klxone K2 xorapbl Cy TYTbIHA MOJIIEPIHE COMKEC, CAHJIBIK €MeC
ko3 puieHT on Oiperei xoHe 3 xKoHE 2,5-Ke TeHTe.

Q“ _25'210+45'70
e 1000

=8,4 m¥/Toymik,

 25.70.3+45.23.25

8.1000 M°/car,

Q 1
makce.cae.
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w_25-70-3+45-23-2,5

makc.c = 0,3M3 /CeK .
T 8-3600
OHEpKACINTIK Tayapiap TyKeHi YIIiH
25-50+45-25
1 — — 2,4 3 .
Quay. 1000 M®/TOYIIIK,

_ 25.17-3+45.8-2,5

1
QMaKc.caa. 8-1000

= 0,3 m°/car,

JlpeHaxx >kyHeciH KOJIJaHy VIIIH KYMBICIIBLIAPABIH CaHbl  OHIIPICTIH
TEXHOJIOTUSIIBIK MPOIECIHIH CAaHUTAPIIBIK *KaFAaijiapblHa KaThICTHI JKOHE OHIIPICTET1
KYMBICIIBUIAPABIH KAIMbl CAaHBIHBIH MAaWbI3bIMEH AaHBIKTaNaAbl. TOpIJIBI aFbIMIbI
naiilalaHaThlH KbI3METKEPJIEP/IIH €CENTIK CaHbl OHJIPIC CaHAThIHA KAThICTHI
anbiHabl. bipkenki emec koappuuuent Csag=1, op karTbiryra cy mbiFbHbL S00 11 /
caF, all JKaTTBIFyAbl TYTBIHY YyakbIThl 45 MuHyTTHl anabl. Cy TYTHIHYIArbl Cy
HIBIFBIHBIH CaHAy MbIHAJal (hopMyJia OOMBIHIIA AKbIHIAIA IbI:

o 25-13-3+45-8-25

quakcc - = 0,07M3 /C€K.
o 8-3600
1 500m Kl * 45
oy, = —————— = 0.375m_, 13
Q,Mal((/-cy. 1000*60 c ( )
J:nlzlmc.c. = 53060(;2)0 = 0319M3 /CeK, (14)

MYHJaFbl M-Cy KOCyFa apHaJIFaH TOp CaHbI.
Conpa CepreeBka aybUibl YIITH

500-14-1-45 ,
Q.:ftlalicc.cy. = W = 5;25 M3/T9y.HlK,
mo =208 9,0 e,
~ 3600
Kiprmimr 3aybITh! yIriH
i 500-5-1-45 .
=TT 187 6
Q ey, 50000 M3/TOy K,
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U, = % = 0,72/ cex .

CepreeBka aybUIbl YIIIHKAJIMBI TOYIIKTIK Cy TYTBIHY
Qofcaﬂnbt = Qr:my + QrLIay + er?lciy = 5848 ,58 + 8,4 + 5,25 = 5862 ,23 M?’/TngiK_

Kipmimn 3aybIThl YIITIH KAl TOYJIKTIK CY IIBIFBIHBI
Qe = Quay + Qg + Quuay =144,0+ 2,4 +1,87 =148,27 v3/10y1iK.

Enni MexeHHIH cymeH Ka0JbIKTay JKYHECiHAE Cyabl KapaTy OIpKeJKi eMec, CO
HJBIKTaH CaHay yaKbIThIHJA aHBIKTAIFaH TEHCI3/IIK KO3(P(ULIHUEHTTEPIHE KAThICTHI 013
TOYJITHE Cy yMmcay KeJIEeMiH aHbIKTaAblK. ToyiiriHe cy mnaiipanany keiemi 3-
kecreze kenTipuired. KyHaenikTi cyipl naiijanany KeCTECIH KOJI1aHa OTBIPHII, KYH ca
WBIH Cyllbl MaijanaHy KecTecl Kacanalbl, JeMeK CyJsl xkapary. Cyasl naiaanaHy
KECTecCl KypIIlTe KOPCETUIreH.

Kazip cynbl *apaTy KecTeciHe KaThICThl OIpIHII KOHE €KIHIII COPFBLIAPIbIH
KbI3MET KECTECIH cabICThIpaiblK. OJ1 YIIIH €KIHIII apTThIPY COPFBICHIHBIH KbI3MET ya
KbITHIH aHBIKTAMMBbI3, OJ1 )KalJIbl aKmapaT 4-KecTe/ie KeNTIpUIreH.
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2 Cy naiiajiaHy HbICAHAAPbIHBIH KYPbLIbIC TEXHOJIOTHACHI

[lafimananysl JKarblHAH >Kep FUMaparTapbl THIPOTEXHHUKAIBIK, >XOIJap ,
UPPOTALUSIIBIK KOHE OHEPKICINTIK KOHE a3aMAaTThIK KYPbUIBICTap OOJIBI OOTIHE .

AJ TyTBIHY Mep3iMiHE KaTBICTBI JKEp SJEMEHTTEpl YaKbITIIA KOHE TaOaHIbI
Oonbim OemiHeni. XKep FuMapaTTapAbl OACTTE€ MLIYHKBIP JKOHE YHIHAI TYpiHJE
canbiHabl. OChIHAA OpJap aldaHaap/bl TETiCTey, Ka3aHIIYHKBIPIAp Ka3y IIapyJiapbl
KU1 aTKapbuiagbpl. TONBIPAaKTHl JKalWFacThlpy OOMBIHIIA JKYMBICTApIbl XKYpPri3y
TOPTIOIH OENTiJIereH koHe OHbI KOMyTe pyKcaT OepreH 0acThl TEXHUKAIBIK KY>KaTTap
KOKBIC TaCTaWTBIH JKep »KalJbl oiiaHOacTaH Oarmapiiama OalaHChIHA KOIIIPLIIIL.
barnapnamanbl eHAIpYAIH TEXHUKAIBIK CXEMAachl 0aCThl KbI3MET IPOLECIHEH TYPa/Ibl.
TomnbIpakTsl Ka3y, OHbI KYpbUIBIC OpHBIHA Tacy, 0acThbl )KEpACH eHAeY. Op Mpolecce
YILIH apHaiibl MalIMHajIap KOJAaHbuIabl. bipak, Kypaemnl Tocll )karaaiibiHaa yuI npo
LEeCTl onapAblH OapiblFbiHAA Olp MallMHana opbiHAayFa Oonanbl.)Kep Kas3aTbiH
MalIgHaizap KaTapblHa Olp IIeMIIITI 3KCKOBAaTOpP TOKTAYChI3 ICTEUTIH 3KCKOBATOD,
ckpenepiiep, Oynbao3epiaep, Olp MOMIMTI alfblHAH apThIHAH TETICTEY *oHE T.O.
KaTaJbl.

Ananzpl TITIHEH TericTey TuiciHie,, Kep Fumaparrapsl’ xoHe “KypbUIFblaarbl
TEXHUKA KAYIICI3AIr’’ OChl CEeKUIl XKYMBICTAp OHIIPICIHIH >KO0AChIHBIH TalaObIHA
MEWJIIHIIE call KeJETIHIEH JKacallyFa THIC. A3aMaTThIK KOHE ©HEPKACINTIK MaKcaTTa
naiijlanaHaTblH JK€p FUMapaTTapblH JKE€pP acThl KellelepAe THIPOreOJOTUSIIBIK
YKaF/1aii/la KYpbUIFbI TONITaFbl KAOBIPFa TOCLI1 MEH JKYPri3y OapbIChIHA YTHIMIBI OOJIIBI.

2.1 KyObIpabl IEeHTPJIEY JKIHe ToHeKepJIey

KyObIp kHeHTEepiHIH apachblHIaFbl CaHbUIayJdapAbl 15- KecTele KeNnTipiareH
MaJiMeTTepre yuneciMal Kanabipaabl. KyOslpaapabl 1ypbIiC OpHbIHA OpHATKaH KEH1H
Ty#icTep meHOep OOMbIHIIA JoHEKepJieHIn OlpikTipuieal. J(oHekepiiey caHbl )KoHE
emeMi 16- kectee KenTipiireH.

Conan KeillH ailHanmMambl SKiNNeH KyObIpiap Yy30enepre IoHEKepJIeHE].
AiHanMa TYHICT1 3JIEKTpP IOFAChIMEH KOJIMEH JIQHEKEPJIETeH Ie kil KabaTTapblH TOcey
yorici. Ken kabaTThl [oHEKepieyre aliarbl Kejaecl KabaTThl canap ajablHa KIMTIH op
Ka0aThIH NIJTJAKTaH JKOHE MeTayul OYpKIHIICIHEH Ta3zajiay Kepek.Y CTiHr1 Kabat KimTi
TOJIBIK TOJITBIPY JIOHEKEPJICY JKUETTHEH 0acThl METaJIFa KATHIK TOJBIK aiMacy Kacay
KaKeT.

KaObIprachiHbIH KATBIHABIFRI 1 2MM JieiiiH KyObIpiap YIiH KyIeuTy OuikTiri 3-
4 601y THiC. AffHaIIMA TYHICTEPIl IOHEKPIIEYTe XKIMTiH OipinmIi 1/4 KaambiHIa calbiHa
Iibl, IEHOEP/IIH KaiaFaH 3/4 Geiri JoHeKepJIeHe .

KyObipnap nebenka Hemece phlyar KoMeriMeH alHaJbIpbLIaabl. EXIHII KiK
KYOBbIp TOKTayChl3 aWHAJIBINl TYpPFaH >KaFjaijia caraT TUIIHIH JKYPICIHE KapcChl
calblHAJbl, YIIIHINI OChIFaH YKcac, Oipak KyOBIpIbIH Kapama-Kapchl KarblHaH
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Oactanaapl. AlHamMa JKIKTEpJl JOHEKepJereH KeHiH >KyHhelep KpaH MEH opFa
Tycipijeni.

Opnma aliHaIMaNTBIH JKIKTEPAl JOHEKEpJeyre BIHFAIbI 0oy YImiH y30emep
TyHicTepiHiH  OIpiKTipy KepJjepiHAe IIYHKbIpJIAp Kas3bUIBIT TYpPy  KaxerT.
AMHaTMalTBIH TYHICTEP/l JOHEKEpIIETeH e KIKTIH 0ap KadaThl KyObIp IMIEeHOEPiHIH
KapThICEIHA TOMEHHEH »OFaphl Kapail cajblHanbl. [[oHekeprey askTairaH KeuiH,
KYOBIp ChIHAyJlaH ©Te/l 9pi TYHiCTepi OKIIayIaHa bl.

MarsutTti-rpadUKaIbIK TOCLT JOHEKEpJIey KIKTIH 30HACBIH KaHBIKTaHABIPYFa
JeH1H MarHUTTeyre aKay >KepyiepAl MarHuT TOJIKbIHBI alHAJIBIN IIBIFyFa KOHE Tacma
Jla sKas3bUIFaH MarHUTTI 137Iep/Il KeJIecCl Jie Taclajia akay JKepiep/e maiaa 60IaTeH 11a
IIBIpay TOJIKBIHAAPHI O€ITIeyre Heri3Ie/reH.

VYAbTpanbIObICTEl  OaKblIay >KOJIBI METANJIaH KOFaphl JKULIIK JaybICThI
TEHCEeMYIIH OarbITTaJIFAaH IIOFBIPBHIH 9p TYPJIL KOHE OJaH OIpKENKi )Karmai emec, a
KayJiapJpl Oenrijgeyre 0omaibl.

DnekTp KyaTbl MEH %a0aAbIKTay bl caHay. TpaHncopMaTopIbIH KEPEKTI KyaThlH
MbIHa (pOpMyJIaMEH €CeNTeMIi:

P = 1,05(1-5PH) cos+ SP,+1,SP, +1,SP_ +1 SP77, (15)

myHnaarsl 1,05 - TeMeHri BONBTTI KyHeneri KyaTThIH >KOFalyblH €CKEpEeTiH

KO2(DUIUEHT;

SPH-6appIk opHATBUIFAH SICKTP KOHIBIPBUIFBIIIAPBIHBIH KyaThIHBIH
HOMMHAJI/IBI )KUHAFHI , KBT;

SPo-eHIpICTIK MYKTaXKFa KaKeTTi Kyat, KBT;

SP,-1111K1 )KapBIKTaHABIPY KYPaJIIapbIHBIH Kbl KyaThl, KBT;

SPo-0yi1 1a ChIPTKBI JKaphIKTAaHABIPY KypajaapbiHa, KBT;

SPJI-6apiiblK OpHATBUIFAH AQHEKepiey TpaHc(hopMaTopiIapblHbIH HO
MUHAJJIBIK KyaTbIHBIH CyMMachl, KBT;

cosl-0,8 teH kyar ko3dduumenti,l 1 —Momymmeri Kymbic icTey
KO3((PUIIMEHT] TYTHIHYLIBUIAP CaHbIHA Kapaii;

l,-0ip mMe3rinmeri qoHekepey TpaHcGOpPMATOPBIHBIH KOAPPHUIIUEHT:

0,482

P=1,05(=222
0,8

+55+0,82 +0,940+0,6+30,8)=289kBT.

KaxeTTi TpaHcpopMaTOpbIK KOCAIKbl CTAHIMSICHI OOMBIHINA aHBIKTAJIA]IbI.
TpancBopmMaropibik Oemimaepai Kei3meT ety paauychl 400-500m mamaceiHa opTa
ChIHA OpHAJIACTBIPFaH TUIM/II OO0JIBIN caHaaabl. bBapibIK KYphIIbIC allaHbl MEH KYMBIC
OPBIHJIAPBIHA JKAIIBI O1p KAJIBINITHI )KapbIKTaHBIPYIbl €CKEPIeH JKOH.
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_ SAK
- n

r-1000:10-2344-%-1000: 22.2Tm°, (16)

Q

MYHJIaFbl S-KOIK TYpPiHIH, KOHJIBIPFBUIAPBIH HEMECE ajiMacylarbl >KYMBIC
KOJIEMiHIH CaHBI,
A-6HJIPIIETIH MYKTaXFa Ka)KETT1 CYJIbIH IIBIFbIHBI, JI;
Kr-cynpl 61pKanbInThl MaiiadaHyAblH CaFaTThIK KOG UIIEHTI.

[lapyalibuibIK aly MYKTaXKIbIFbIHA KAXKETTi CYIBIH MAKCHUMAJIbl CaFaTTBIH
IIBIFBIHBL Q) M°.

Q, = NAK: 1500- 785 1000 = 20,8, (17)
0 7618

MyHAarbl Ni-amMacynarbl €H Kell )KYMBICIIBUIAP CaHbI;
A1-01p )KYMBICIIBIHBIH [IAPYaIIbUIBIK ATy MYKTBAaXKIbIFbIHA JI.

Imren >xaHaThIH KO3taJblIOTapAbl CAJIKbIHAATYTa Ka)KeTTi CyAblH CaraTTarbl
IIBIFBIHBI

Q,=W,-N-12=1.06-0.4-9-12 = 48.0M°, (18)

MyHJarbl W, -1IITEH jkaHAThIH KO3FAJIBIIITAPAbl CAIKBIHAATYFa KAXETTI CYJIbIH

MEHIIIKTI IIBIFBIHBL, 1T ¢y laT KyllliHe TeH;
N-imTeH kaHaThIH KO3FaJIBIIITHIH KyaThl KBT.
CexkyHATaFbl MAPYaIbUIBIK a1 Cy MYKTaKIBIFbIHA €CENTIH IIBIFBIHEI (], JIATP.

q, = 5-1000 _ 29,35-1000 _ 8.15, (19)
3600 3600

MYHJarbl S -01p caraTTarbl Cy/IbIH €H YJIKEH IIbIFbIHAAaPbIHBIH KOCBIH/IBICHI,

m3/car.
Sq=Q +Q, +...+Q, =22.27 + 2.28 + 4.8 = 29.35m* / car .

CexkyHATaFbl )KybIHATBIH CYJIbIH €CENTIK WIBIFbIHBI nJIATP:

a:Ny 7115 53, (20)
n-60 60

Qe =

MyHAaFbl a-20KkecTe OOMbIHIIA KYBIHYFa KaXKETTI CyJIbIH MOJIIIEPIIl IIBIFbIHbL;
N ;->)KyBbIHATBIH >KYMBICIIBLIIAP CAHBI;

N->)XyaTbIH OPBIHHBIH JXYMBIC YaKbIThl , MUH.
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KypbuibIcKa KaXXETT1 CyIbIH KaJIbl CEKYHTHIK €CENTIH IIbIFbIHBI

9. =9, +0, +0d, +0,, =815+1.23+0.27 +26.04 +5=40.69 1, (21)

MYHJaFbl 0, -0HAIPICTIK KOHE MIAPYAIIbUIBIFBIHBIH aC CY MYKTaXbIHBIH

CEKYHJITBIH €CETITIK IIBIFbIHBI, JI/CEK;
q,,, ~®PTKE KapChl KOJJAHBUIATBIH CY, JI/CEK 3MBIH M® KOJIEMI1 FUMa

paTTapra SJ1/CeK ImaMachlHaa KaObUTIaHA b

YaxkpITia cy KYOBIPBIH €CENTey.

KuMacbiMEeH Cy TOJBIFBIMEH OTETIH KYOBIp auameTpi Kejecl ¢dopmyliameH
aHBIKTAJIA/IbI:

J=V4-Qy, 1000=14-146,48-1000=0,450 M, (22)

myHaarel  JI-KyObIp quamMeTpi, Mum;

Q , -CYIBIH IIBIFBIHBI M°/CEK;

Kypbuielc  amaHpl  JKaFgadbIHIAa aBTOMOOWJIL  KOJITIHIH  KO3FaJIbICHIH
YUBIMJIACTBIPY.

Kypruibic MaTepranaapbiHaa koHe OYUbIMIApbIH Kb OOMBI TachIMasIayFa Ka
MTaMachI3 €Ty YIIIH K9He /i€ (23-KecTe) apThill TYClpy aiMarbIH/Ia aBTOKOJIIK ajlaHbl
KEpeK.

ToymikTiH anaHel MEH KapaHfbl ME3TUIIHAETT OpPBIHAAIATBIH KYMbICTapFra
KYPBUIBIC alaHbl MEH OeJIMIEpiHIH OapibIFbIHIA >KYMBICIIBI KaPBIKTAaHABIPY/IbI,
13aectipy THic. An Oy3bUIraH jKaraaiia KOCBUIATHIH KapbIK, KbI3MET OapbIChIHIA
Y3UTIC KIOEPUTMENUTIH KYMBICTApFa JKacalIbIHAIbI.

Kypsuibic anaHbiH OipKaJIBINThI KAPBIKTAHABIPYIbl KAMTAMACKI3 €Ty YIIIiH, 3p
TYPJIl Karana YThIMIBI IIBIPAKTap bl TAaHIaraH a03aJIbl.

AliHanmManbl OypeliTap YIIH ajlaHJapAblH €H Kilml eHl  ¢opMmyiameH
aHBIKTAJIA b

B=2R+8=2-9+8=26m, (23)
MyYHarbl B-aliHanmaibel OyphiluTap YIIiH €H Killl *O0JI €Hl, M;

R-aBTOMOOWIL alHANBIMBIHBIH €H Killll paauychl 23 KecTeleH
aJIbIHAJIBI.
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OKIMIIUIIK MIHJETIHJIET] YUMEPET, KYPhUIbICTAFbI TIKEJIEH KbI3IMETKEpIIEpre Ka
KETTI OKIMIILIIK OOJIMENIEPiHIH XKaIbl ayJaHbl S | MbIHA (POPMYTaMEH aHBIKTaIAIbL:

S,, =S,"N=224.9=8238 (24)

MYHJIaFbl Sy— ayJaHHBIH MOJIIEPIIK KOPCETKim, M,
N-eH Ko >KyMBICIIbIIap aTMacyAarbl )KYMBICIIBI CaHbI.
Ecenrik memnmepnepre OailiaHbICTBI OpOIp >KYMBICHIBIFA KKETT1 aydaHHBIH
MOJIIIepl KOPCETKIMI 4M > KypauIbl.
KoceiMinia ayjaHHBIH KeJieMi MbIHaHIal (hOpMyJTaMeH aHBIKTaJIa bl

S=Sm-N=075-9=41 (25)

MyH1arbl S — 0ip agamra 0,75-ke TeH ayJaHHBIH MeJIIepl KOPCEeTKIII;
N-eH keIl ajjaM caHbl 00JIATBIH AJIMACYbBIHAAFbI )KYMBICIIbLIAP CaHBI.
MyHna MHXEHEPMEH KbI3METKepiiep oJapAplH S50 maibl3 Kypauasl Aen
KaObU1IaHa kL.
CaHuTapabl TYPMBICTBIH YHUMEpETTEp OpTYpJl MIHAETTErl ayJaHAap.bIH
WHBEPTAPJIbl YUMEPETTEPAIH KAXKETT] ayJJaHbl MbIHA (DOPMYJIaMEH aHBIKTAJIabl.

S,=S,-N=4.-9=36m+14m, (26)

MYHJIaFbl S \-0pTYPJIi MiHAETTET1 ay/TaHHBIH MOJIIIEPl KOPCETKIIITEp];
V-anam xoHe diienepre apHaJIFaH MOJIIEPITl KOPCETKIIIL.
JlopeTxaHnaHbIH ay/laHbl MbIHA (DOPMYJIaMEH aHBIKTAJAIbI.

Sr=(09-N-01)-09+@1.4-N-0.1)-0.3=(0.7-7.0-0.1)0.9+ (1.4-9-0.1) - 0.3=3.37m , (27)

myHaarel 0,7 xoHe 14-ep amaMMeH ouerjep/eri apHajaFaH MeJIIepil ayJaH
KOPCETKIIITEPI;

0,7 xxone 0,3-ep amam >xoHE oHeACP/IiH CAaHBIH €CeTKe anaThlH KO PHUIICHT.
Koiimanap >xoHe episIeHIipil )KUHAKTAY ajJaHJapbiH €CenTey

Koiimanap MeH ipiUIeHAIpUIreH >KMHAKTAy ajlaHIapbIHbIH KKETT1 aylaH1apbliH
1 M?ananna 0,6 T, caKkTaIaThlH MOJIIIEP MEH aJIbIN AaHBIKTAaHMBbI3.

S =i=4—'6=7.6 M2
06 06
Q 1.1
- =81 — "~ —456,
P=QN Tk 9.0.5-1.3 (28)



MyHaFrbl P- 0,5 )KeTeTiH MeIep/eH Ty3UIICTeP/IIH KeJIeMi;
Q-Ty3umicTepaiH ~ YaKbITBICBIMEH  JKETKI3UIMEHTIH  eCKepeTiH
koa(durnent 1,1 — re Tex;
T- KypbUIBIC OOBEKTICIHIH €CEeNTI TYPFHI3bLTY Y3aKThUIBIFbI OOMBIHIIIA
AHBIKTAJIA]IbI;
N- caKTapAbIH MOJIIepIIi 30HacH - 0,5;
K- Ty3inicrepae nailananyIsH 01pKalbIICHI3ABIFBIH €CKEPETIH KO3 (]
1,3-ke TeH.

Kypbuibic anaHbIHBIH YyaKbITIIA >KbUTYMEH >KaOJbIKTayJIbIH KaKETTUIITH
aHbIKTay. KypblIbIC alTaHbIHBIH KbUTYMEH MYKTaKIbIFbIHA TYPFBI3bIIATHIH OHIIPICTIH
JKBLTY JKYHeENepiH naigannyra 6onaapl. TypakTel xKyienep i naiiagianyra MYMKIH]IIK
OonMaraH >KafFJaiiia yakbITIa Kyie TapaTbulaibl.

KyObipnapabIy 1mamMamMeH oTKi3y MYMKIHJIITIHE KYOBIp AMaMETpiH KaObUiaayFa
0omanpl. 8 MBIH- Fa JieiiH- 25 M, 1,75 MbIH — Fa aeiid — 40 MM.

KpICEIMIBI ayaHBIH KaKeTTi Mejmepin M ° / mumH Keneci (opMmysaMeH
AHBIKTAlIMBI3.

Q=K,-n-F+K,n,-F,+...+K nF =101+1.02+0.5-3=4.03 m*/mun, (29)

MyHaarbel KiKoK,, — Mexanu3mieri KbIChIMIbI aya MIBIFbIHbL;
N1 N2 Np- O1p TEKTEC MEXAHU3MJIEP CaHBbI;
F 1F2 Fn— MexaHu3Meri KbIChIMIbI Ya IIBIFBIHBI.

KBICBIMIBI aya KOHBIPFBUIAPIBIH, €CENTIK OHIMILIIT M/MUH

Q 4.3
=——(100+ K, + K, +K,)=——(100+0.269 + 0.807 + 0.809) = 4.1 30
Qec 1000 ( R E N ) 1000 ( ) ( )

OTTeri MeH areTHH KQKETTUIITH IEKTey

a) JOHEKepJiey YIIiH — O1p JoHEpKeJieyre OTTEriHIH OpTallla MIBIFBIHGI , JI / CaF
¥3ak moHekepep xyMmbictapeina — 160 opta sxymbictapra — 1800

0) Kecy xymMmpbIcTapbiHa mamasnay ecentepi OoibIHIIA KATBIHIBIFI SO0 MM JIeHiH
1 Tonna Temipai kecy eHi 20 M OTTET] NIBIFBIHBIH KaObLIIAM L.

B) AICTeNTMH UIBIFBIHBI. ANETWICHII KYpPBUIBIC —ajaHbIHAA ayIbIH
MYMKIHIIUTITT ~ KYPBUIBIC JKWHAKTay >KYMBICTapbIHBIH KeJeMiHe OailJlaHbICThI
KaObUIIaHa kL.

AlleTusIeH MIBIFBIHBI TOHEKEPIICYIH OpTalla KaFJalblH €CETKe alblll TEMIPIIH
KaJIBIH/IBIFBIHA OalIaHBICTHI MBIHA (pOopMyIIa

V,-7-S=8-7.6-60=8 nurp. (31)

KeMipTekTi koHe TOMEH KOCMalibl 00JIaTTaH JOHEKEPJIeyTre KaKETTl alleTUIeH
IIBIFBIHEI JI/ CAF;
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V=(100 — nen 140 — netiin ) 1/ car =140-0,85 = 119 1/ car. (32)

AUETHIICHHIH Ta3 KeCy/JIeri IIBIFBIHBIH Keeciiel KaOblaayra 6omaibl.
a) 5-25 MM KaJIbIHIBIKTHI TeMipiaeyre — 10 m® / car;
6 )25-30 MM KanbIHIBIKTE TeMipieyre 0,85 m® /car.

OOekTiHI TYpFBhI3yFa JKacallFaH TEXHUKAHBIH JKOHOMHKAJIBIK TYPFBI3Y
Mep3iMiHe 0alIaHBICThI IAPTTHI TYPAKThI KOCHIMIIIA IIBIFBIHIAPHI:

0.5 467
: =05 — = 33
17, 0% 140 % (33)

T 36

MYHAAFBl D - MAPTTBl TYPAKThI KOCHIMINA IIBIFRIHAAPABIH KbICKAPYbIHAH

HIBIFATBIH (P PEKT;

H - kypbuibic >kuHakTay. JKYMBICHIBIHBIH KYPaMbIHIAFbl MIAPTTHI
TYPaKTThl KOChIMIIIA MIBIFRIHAAP 0,5 'Kambl KOCHIMIIIA MIBIFBIHAAP 1IIHAET] MIapTThI
TYPAKTHI IIBIFBIHAAP IIITHET1 MAPTThl TYPAKTHI IIBIFBIHAAPBIH MOJIIIIEPI;

T- 00BEKTIHI TYPFBI3Y MEP3iIMiHIH OOMBIHINA Y3aKTHIFHI;

T- 00BeKTIHI TYpPFBI3y MEpP3IMiHIH jKacalFaH TEXHOJOTus Oactama
Y3aKThUIBIFbI.

2.2 /KobGanaHpIn :KaTKaH >K9He KayinTi eHaipicTik (axkTopaapbIHbIH
o0beKTieri anaausi

Kananuzarus sxxylieci OyJ1 HopMa MEH Karu1a OOMbIHIIIA OPBIHAAIIBIN OCKITIITeH
KoHe yk00a OoMbIHIIA canmbiHaAbl. KoCIOphIH ayMarbl KOPIIAJIbIN KeralaaHIbIpblia
JIbI, CBIPTKA KapbIK OPHATHUIBIT JKAJIFACTBHIPBUIALL. bapiblk yiimeperrepre Kipic-
HIBIFBIC KAMTaMAachl3 €TUTyl THIC, IEMEK >Kail FaHa YHMEpETTI cy Hemece Kap OO0JbI
KaJIFaH JKaFJana KocauKbl Kipici 00iybl KaxkeT. JKep acTbl KOMMAaIIBIK YHUMEpETTep
owuiktiri 0,7m TombIpakTaH >ka0butaael. Kanan Kkyobipiap skoHe 6acka Ja KayinTi )KoHe
BIHFAWCHI3 XKEPIIEPACH OTY YIIiH eHi 0,6M cyieHimTepidiy OuikTiri 1M opTa Kemipiep
OpHATBHUIAIBI.

XKymbiciibl apanbIKTapblHbiH €Hl 0,6M. AjlaHMEH apaiblKTap OWIKTIrT Im
Kopmanaael. Kypana-xabaplKTap MEH KOMMYHUKAIUSIAPABIH IIBIFBIHKBI OOJIT1HIH
TOMEHT1 JKaFbIHBIAH €JICHTe JIeWiH >KOJIIbIH OWIKTIT1 2M, ajgaM OTHeuTiH xepi 1,8 m
OTETIH apaJILIKThIH €H KeM eHi 1M, gomizaep 1,4m, ecikrep 0,8M, caThl apajibifbl MEH
anaHsl 1,05M Temip eeHMEH Kemipyiep/IiH 0eTi KeAip-OyabIpJibl 00JIa b

bacTel KaHATM3aIUSIIBIK YHMEpPETTEPiH aBTOMATTHI KOHE TeJIEeMEXaHUKAJIBIK
Owiey aBTOMAThIHA JKOHE TEJIEMEXaHWKAa ICTCHINBIFBIN KajFaH jKaFaaija Kayircis
KapaTy KarIalblH KAMTaMachl3 €TETIH KOJIMEH OacKapyMeH aJIMacThIPbLIAIbI.
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Kp3MeTTi KOpFrayibl KakcapTyAblH 0acThl MIAPTHIHBIH O1pl OHIIPIC MPOLECIH
aBToMaTTaHaAblpy. O ayblp KbI3MET KYIIH ©31HE aJIbIl, OHIIpIC Kayilci3airi MeH
3USHJIBIKTBI OOJIIBIPMAaNTIBI.

ABTOMATTaHIBIPY TIPKECTIPY MPOILIECIHE aBTOMATTBHI TEKCEpPy, OacKapyIblH
TIpKECTIpy Kipeai. Ayblp €HOEKTI MeXaHM3allMsUIaHFaH IMPOLecC >KCHUIACTYTe
MYMKiHAIK Oepeni. Kananmzanus KocimopbIHAAPBIHBIH OHIIPICTIK KOHE KOCAIKBI
kKailnapbelHa KemipiiK-KpaH, apajblK-KpaH, Tenbdepruepal opHanacTeipaabl. COHbIMEH
0ipre KocimOpbIH KapaMarbIHa ajMalibl )KOHE KOTEprill Kypaa Tarbl KpaH OOJajbl.
bynan 6emnex KocimopbIHIap/aa IIaMalibl MEXaHU3AIMsIIaHFaH Kecek, Je0eaKa, Kyime,
O1p JeHreneKTi ap0a xKaTasbl.

2.3 Enfex kayinci3airi MeH epT Kayilci3airiH :kaKcapTyAarbl HHAKEHEPJIIK
ecernrep

2.3.1 ABTOMATTHI OPT COHJIPY KyiieciH ecenTey

XobanaHaTelH Ka3aHIBIK ©pPT COHIIPETIH CIPUHKIEP KOHIBIPFbUIAPMEH
*aOabIKTaFaH. bys1 KOHIBIpFBIIAD ©PT KO31HIH ©CylHe OalIaHbICThl TeMIeparypa
HBIH KEHET ©CKEH K€3/1€ )KYMBICKA KOCBHLIA/IbI.

ChnpHHKJIEpNi  KOHIBIPFBLIAPIBI OPT KYObIphIHAa OpHanacTeipambl xkone 72° C
TeMIepaTypaja HEMHCE OJaH ackaH Ke3lle KOchUIaAbl. OpT KYOBIpbIH TOOEHIH
aCTBIHAH OTKi3eMi3, al KOHIBIPFBUIAp OpKaichickl 9-12 M? kepai ImIambIpaTa ana
TBIHJAl eTill OpHaJacKaH.

Cy mambIpaTKpIITaH NIBIFATHIH CYbIH IIBIFBIHBIH aHBIKTalMBbI3:
Q=KH=0.74-45=33.3,

MyHAarbl K-Ccy manmbipaTKbIIITaH NIbIFATHIH MIBIFBIMHBIH KO3 duumenti =0,74;
H-cy ambIpaTKpIITEIH aJIAbIHAAFE 00C OpBIH =45 M.

EcenTik yyackeneri KyObIpAbIH apbIH KOFATybIH aHBIKTalMBbI3:

H= 22 =49 _ 5397,
Bm 103
myHaarel Bm — KyObip/ibiH MiHe31eMect.
Br= X1 =303,
L 3

myHaarel K; = KyObIpaeiH amamerpiHe OalaHBICTBI KaObuLmaimMbi3 (H25-
K,=31;
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L =8,68:102 - sxarmma BC=150;
H =8,683%4,97 =0,81m.

3) Kenemai epT cenmipyneri ke0ik maiga 0onaTelH €PITIHAIHIH KOJIEMIH a
HBIKTANMBI3:
KW _ 4.89

=296.9v°,
R 12

Q=

myHarbl K — ko0ikT1 O0y3y Ko hUIIneHTI;
W — kopiraran 6enmeniH kesemi — 8908;
K — ke0ik maiina Oonatein epiTiHaiHiH 10% sxoHe 80% ayaHbIH
KOOIKTIH JOpekKeCIHEe KaThIHACHI.
4) bBip yakpITTa KYMBIC ICTEHTIH KOOIK TE€HEpaTOpJIAphIHBIH CaHbIH
AHBIKTAlMBI3:

MYHJAFbl T — KOHJBIPFBIHBIH )KYMBIC Y3aKTHIFbI, 15 MUH TEH;
Q — Oip renepaTopabIH K60IK Tak1a 00IbIpFaH epiTiHAIC OOMBIHIIA
oHiMi = 120M°/MuH.

2.3.2 Onaipic OpbIHAAPBIH KACAHABI )KAPBIKTAHABIPYABIH eceli

XKacanapl xa0npIK Oepy/il Kocnapiiay yakbIThIHIA YUI TYpJl caHay TOCUIH
nmanaagaHaMbl3.

1)bip HykTeneri xxapblK O6epy ojici. ApHaiibl ebepxaHaiap YIIiH )Kacajaaibl.

2)XKapbIK aFbIMBIHBIH KOFATYbIH KOJIJIaHY ToCcial.OHbBI eHOCK 1CTeTIH 06 IIMHIH

KaObIpFacklHa TOOCACH TYCIPUIT€H COYJICHIH IAFbLUTYBIH KOJAAHY.

3)benMeHiH KOFaprbl OOITIHAET] COyJIeJIeHYIH TYTBIHY, JIEMEK COYJEHIH a
KbIpay KYIITUIITIH KaHJad >KapbIKTaHIBIPFBINI €KEHIH, JaMIaHbIH UIIHY OWIKTITIH,
OeJIMEHIH ayTaHbIH O1JIe OTBIPHIIT €CeNTeiMI3.

Kacanapl coyjieHI HETI3IHEH JIIOMUHMIICHTTI JlaMmmanap MEH ChIHAIThI
JaMIanapasl  KOJJIaHy apKacklHAa Oepiiaedl. bynapaplH imiiHAe €H THIMJIICI
JIOMUHMIIEHTT] Jamnanap. OUTKeH1 oyiapAblH O6JEeTiH >KapblFbl TaOWUFU CoyJere
YaKbIH, >KapblK Oepy KaOineTTuniri ge aca xorapel 9-10 momennen 30-40 nm
apaJIbIFbIHAAFbI JIAMIIAJIApFa KOpFay apMaTypajapblHbIH KaXKETTUIIr OonMaiabl.

OHpipic OpBIHIAPBIHAA HEMEce ©3re JKYMbICTapa KacaHIbl CoyJIeHi
KOJIZTaHYABIH 63 KepceTKimTepi 6ap. MaceeH xep Kazy eHOeKTepi YIIIiH, YJIKEH O0JIOK
Kajlayaa, KypacTelpy, MOHTaxzmay icrepi ymnH 30mH xetepnik. Ceuiay, JakTay
xymbicTapeiia 30-50miH.

KypbuibiC amaHmapbeiH SKapBIKTAHABIPY VIIIH 2MIJIH, TYHAE KY3€Ty >KOHE
Kaknajgapra opHaThuiaThiH (hoHapmap yuriH 0,51H xeteprnik. Kpi3meT OGapbIchiHaa

28



KbI3/IBIPY JIAMIIaJlapblH alllbIKTaH — alllbIK >kapaty eTe KayinTi. COHABIKTaH oJiapra
KOCaJKbl apMaTypajap KoJjaaHambi3. MyHmail apmatypamap OipiHIIigeH, Oyiiak
YKaHAPBIH apPTHIK JKAPBIKTAHIBIPYIaH CaKTaHIBIPAIbl, COHBIMEH KOCa JIAMIaHbl apTHIK
IIaH TO3aHHAH TYPJ MEXAHUKAIBIK 9CEPJIEPACH KOpFaiiAbl. DIEKTp JaMIanapbiH
apMaTypameH Oipre CBeTUIILHUK JICTT aTalabl.

Jlammanapael Kypy OHWIKTITI HETI31HEH jamIia KYIITUIITiHE JlaMra IIGIHBIHBIH
MOJIIIPIITiHE, IaFbICTBIPY KaOUIETTLIIrHe OailIaHbICTS aHBIKTANIA b

XKep OetineH ecenrerene npoxxekTopiaap 4,5M xxoHe 27M apabIFbIHIA OpHAJA
CTBIPBUTYbl MYMKiH. OHJIBI OpBIHAQJIFaH KOHE JKOHJI >koOallaHFaH OHJIPICTIK
YKapBIKTaHJIBIPY 1C OHIMIUIITIH JKOFapbllayblHA JKOHE IIbIFAPhIIAThIH OHIMHIH cara
ChIHA >KaKchl bIKNana ereni.Kpil3meTkepsepre KarbIMIbl TCUXOJIOTHSUIBIK —BIKITAI
KEJITIpeil, )KYMBIC KayINCI3JIIrH KOFapbuIaTaabl )KOHE OHIIPICTE JKapakaT aly MEH
YKAJBIFYJIbl TOMEHIETE/I.

XKenai opblHOANFaH >KOHE AYPBIC KoOajJaHFaH OHIPICTIK KAPBIKTAHIBIPY
niapya eHIMJIUTITIHIH JKOFapJiayblHA ’KOHE IIBIFAPbUIATBIH OHIMHIH CalachliHa KaKChl
BIKIAJI €TE].

XKenai opblHOAIMaraH KapbIKTaHABIPY, AJICI3 JKAPBIKTaHFaH KayinTi
30HAJIAPJIbIH CaJIIapbIHAH JKapa aimy ibiH ce0e01 001ybl MyMKiH. OHJIbI OpbIHAAIMAaFaH
XKAPBIKTAHABIPY €N JaMOalapAblH Ke3re 3allajl ocepiiepiH KYMBICIIBLIAPIBIH
OPUEHTAIUSACHIHBIH TOJIBIK JKOFATybIHA 1KEJIETIH KOJICHKEIEP Il allTaIbl.

XKappIkTanablpy KOHIBIPFBUIAPABIH JAYPHIC €MEC KapaTry, COHAal-aK oJiapibl
x)o0anay epTKe MoHE >KapblUIyFa KayllTi eHJipicTepMeH Oip OacmaHana >xobanay
yaKbIThIHJIa JKIOEpUIETIH KaTellep »apbUIbICKa >KOHE OaKbITCHI3JBIK >KaFdailiapra
OKeyl MYMKIH.

XKappIk ar3aHbIH CHIPTKbI OpTaMEH KAThIHACHIHBIH KaMTaMachl3 €TEeTiHI MEH
OHBIH OFaphl OMOJIOTHSIIBIK KOHE dCepIieyTe Ue €KeHIH €CKePCEK Kasipri OHAIPICTIK
KApBIKTAHABIPYFa YJIKEH THTHEHAJBIK, COHJAl-aK TEXHHUKO- JKOHOMMKAJIBIK
CUTIATTaFbl TANANTAP KOWBLUIA B,

2.3.3 CBeTHIIBHUKTIH apa-KallbIKTBIFbI MEH 0JIAPAbI OPHATY TICLIAepi

CBETWIBHHUKTIH OpHAIACYHI JKaPBIKTAHABIPY IBIH SKOHOM/IBLUIBIFBI MEH CaItachlH
YKOHE KOJIAaHY BIHFAMIBIFBIH aHBIKTAN bl BIpKaTBITHI TOJBIK KapbIKTAHIBIPY YIIIiH,
YKAPBIKTAH/IBIPY KOHJIBIPFBUIAPBIHBIH OPHAIACYBIHBIH OAcCThl CXeMajapblH KiTamTaH
Kopyre Oomagpl. CBETOTEXHUKAIBIK €CEM YaKbITHIHIA CBETHJIBHUKTEPl Iapya
OCTiHIH KEpeKTl >KapBhIKTAaHABIPBUTYBIH KaMTaMachl3 €Ty VIIIH Kajlail opHaiacy
MOCEJIECIHEH TYPAIbI.

Konaiinbl OMIKTIK MOHIH TOMEHAET1 (popMyiia OOMBbIHIIA aHBIKTAIA/IbI:
7
h=dV(m+1)2,
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MyHJIaFrbl 0 — JKapbIK KO3IMEH KapbIKTaHATBHIH OCTTIH ©JieMi (ayaaHbl) MIETKI
CBET-H Ka0-Fa JeHiHT1 KallIbIKTHIK;

6—(0,3...0,5)1, mynsimen katap 0,5 | — a1 kabbipraga eTynepiH KaObUIIANIbL.
XKonnapasix xxypy 6€TOHABI CBET — i 8,5 M OMIKTIKTEH KeM eMec OMIKTIKTE IaMap
apachIHIaFbl KAIIBIKTHIK S : 1 — JIEH apThIK eMecC.

2.3.4 AlIBIK aJlaHIaFbl POKEKTOPJBIK KaAPbIKTAH/BIPY

XKapelkTanaplpy MmamaapeiH TaHaay. lIposkekTopiapapl >KapbIKTaHIBIPYFa
YIKeH MoH Oepy KaxeT, oOJ CceHOeyl THIC IKoHE IPOKEKTOpIapMeH
XKAPBIKTAaHABIPBUIFAH Ke3/le KOJICHKCHIH MUHUMAIbl ©CENTeNIreH WHIUKATOPhIH
KOPCETY1 KaXKeT.

[IpoekTopnapablH €cenTik caHbl MbIHAY (hopMyJia OOMBIHIIIA €CeNTeNe/l:

15000

2PV _1o ,
1000 - Aana

N:m-EH-R-gzo,2-2-1,5-

MYHJAFbl M-XapbIK 6TKI3y KO3 (UIIHEHTI;
JIIT ymmie m=0,2;
Ey- sKapbIKTaHIBIPY KBUTAAMIBIFBL, JIK;
R- xop koaddurmenti, R=15;
S- aliMaKTBIH ayJaHbl, M2,
ConbimeH, xo00a ecenrteynepiHiH Oaranay KyHbl OoiibiHia [13C-45¢JIH220-
1000 TUTITI TPOEKTOPABITAHIANMBI3.
JIH 1'220-1000 Gonranga

Imax=130000 K, (ecentey yariciHiH 2 Tab-H KaObUIAaNMBI3)

Ocbiran OalaHBICTBI TMPOEKTOPJBIH TOMEHT1 OWIKTIIT MbIHA (opMyia

OOMBIHIIIA AHBIKTAIAIbI:
h - /13000 _ o9
150
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2.4 EH0eKTI KOpFay KoHe TeXHUKAJBIK Kayinci3miri

Kasipri ke3eHie KopiiaraH OpTaHbl KOpFay >KoHE TaOUFU pecypcTapabl YHEM/I1
TYTBIHY ©T€ MaHbI3[Ibl. OHEPKICINTIH aca *KbUIAaM >KETLIiM, JaMybl OpTaHbI JacTayFa
ceber Oomaabl.

CoHppIkTaH KaHJail OoJMachlH ©HEPKSCIN OHIIPICTIH MaiiianaHblIFaH
JacTaHFaH CyJapblH TiKeled CyaTka HeMmece TaburaTKa TacTayra OOJIMalbl KOHE
Tarbl CaHJlaFaH OHJIPICTE aifHAIMAalIbl CYMEH Ka0AbIKTaY YIIIH KOJIJAHbLIAIbI.

Con yiriH 61p MOpTE MaifaaHbUIFaH OHIIPICTIK JaCTaHFaH CYJIap bl Ta3apThII
OipHelle KaiiTapa TYThIHY ©Te Taiabl.

Cebe0i1 cy Ke31HEH KHul-)KH1 ana OepceK, Cy pecypcTapbl a3alblll KeTyl JKOHE
TaOUFM Ta3ajblK >KaFJalblH SKOFAITYbl BIKTUMad. MyHJal Karpaiyap aybip
HKOJIOTUSIIBIK 3apJlaliTapFa 9KeJNiN COKTHIPaIbl.

OHJIIPICTEH MIBIKKAH JIaC CYJbIH MeJepi Mojl 0ojica OHBI Ta3apTyJbIH 631
KbIMOaTKa Tycesi.Jlac cyapl Jactay yakbIThIHA KEJIICHIEHTIH 9p TYPJIl TEXHOJIOTUSIIBIK,
XKa0JBIKTAp, aFBIMHBIH O1p KEJKICI3ITTHIH KOHIIEHTPALMSCHIH )KOHE TEMIIEpaTypPachiH
KYPacThIPaIbL.

TexHONOruANBIK  KaONbIKTapAblH  (aOpukacelHAa  ajjblH-ajla  acepl
nangagaHaabl.
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3 DKOHOMHUKAJBIK 00JI1iM

XKyMmpbIc KeJIeMiH aHBIKTAY.
Ecenti cMeTanbl Kypy YILIiH MIHAETTI TYPAE KYMBIC KOJIEMIH aHBIKTAy Ka)KeTTi:
OpIbIH TEpEeHIITIH aHBIKTAY:

hy = 1,5Mm
d = 600Mm
h=h,p+d+02=15+0,6+ 0,2+2,3Mm.
hep = 2,3M
h= hilh?2
2
OpIpIH ayJaHbl:
F:hB+B;
2

B=B+2(th -m),
MYHJaFel M — Tik Kys1ama = 0,5;
B=225-2-23-0,5=445m;

B=2d+0,45+ 0,6 =2,25Mm;

F0:2,3-2,25+4’—§5=7,82 M2,

OpabiH KeseMmi:
Vi =Fop - L=7,82-2000 = 15640m°,
MyHAarbl L = op y3biHIbIFR — 2000M.
4)Ocy KabaThIH Kecy:
Fwec=L  -B=2000-4,55=9100
Bkee =B - hep
Viee=F - h=9100 - 0,15 =1365Mm3.
Kepai konmeH eHzey i Kabbu1nay 607aT KyOBIPABIH Y3bIH/IBIFHL:
N =400 — 1 399 nana;
Vs =0,2:(0,6 +0,2)-(0,6 +0,2) + 28m?;

V=399 - 0,126 =5+ 0,72m* ;
Vi =V * N,
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XKepai skCkOBaTOpMEH OHJIEY:

F =782
VvV =7,82-2000 = 156,40m>.
Kaiita Tory:
Viaiia= Vop— V' =15640 — 1130,4 = 145,10m%;
Herrp13garbm.

Vop 0,2 - 0,6 2000 = 24m;
Vop=2 - 240 = 480m>.

XKepai kaliblpuara mbIFapy:
Vaiop = 1130,4M°

KyneikTeiH kenemin ecentey.Kynbikrap apacein 150m,d = 2Mm apanbikra Ka
opuTIaliMbI3, 0,2 M skep OeTiHEH

Viep= Vi - N=8,635 - 13 =112,25m°,

MyHIarel N — KYJIBIK CaHblI,
N = nana.

Vx=IIR?* h=3,14 - 1*(2,3+ 0,2 + 0,25)= 8,635,
myHarsl 0,25 — KyObIp/iad KYOBIK TYOiHE IEHIHT1 apaKalIbIKTHIK.
Y nri OeniminiH Memmepi 1M = 1kr

pud =4000 - 1 =4000 kr.
IM? KyIBIK KOHABIPFBICHI 0€TOH KOCTAchL. | KYIBIKKa
pw=1-13=13m
Yiinaini xobanay:

Vios = V¢ — Vaip = 15640 — 14510 = 1130Mm°.
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3.1 BKCHJIyaTaIII/IHJILIK €cCell IbIFbIHbI

OKCIUTyaTalUsIbIK IIBIFBIH, Cy KYOBIPbI JKOHE O>KBUI IIIHIETT CY OKETy
eHIMLTIr. Onapra *KaTaTbIHAAP :

- MaTepHaJIFa KETETIH MILIFBIH (PearcHT)

- DIL.OHEPTUSAFA KETETIH IIBIFbIH

- KYMBICHIBUIAP aiiMaK aKbIChI

- aMOpTH3aIus

- EXTI JKOHE IKCILTyaTall. IIbIFbIH

Om. OHCPIUAHBIH IIBIFBIHBIH AHBIKTAY

1 xar. copr.0ekeri ATA — 2560eH1M1.26.8 M/c 3 xxyM. XKoHe peszepB.Kya
TThUIBIFBI 22 KBT. KJIJI = 52 nalibi3

2 xeteprim coprei 6exeTi.Coproin opraisirsl [ — 1250 — 65 3 xym, 1 pes

_3.85-18-8760
P~ 102-0.75-0.45

=17634.5-3="52903.52 kBrT;

XN, =52903,52 + 57277,8 =110181,3 xBT.

KyaTTbuiblFbIH OpHATAMBI3:

P.K,-YN 15.1.05.
Ny PKo-IN _15.105-1101813 oo gy
COSy 0.9

DJI. SBHEPTUSICBIHBIH KYHBIH aHBIKTAHMBbI3:

C _I1-> P+I2-Nul
’ COSg ’

C,=2/110181.3+18-1 _ 4445 9 b 1T
0,85-173535

OH/IIpIC )KYMBICTAPBIHBIH JKaJIaKbl aKbICBIHBIH €CeMTl (POHIBI .
Temenri xanaksl 38000 Tr.
Oprama Temenri xanakbl 53200 Tr.

1) Copy yakpiThiHAAFBI TOJIEM 35% = 341,863 MbIH TT.

2)  JKeuteiaga 8 kyn 31921r.

34



3) XKamaker 20 maiib13 (3apruiara)
Kamakel 195,35 MbIH TT. TeH
Oapawirel Cxa = 1546,5 MbIH,.

D7.3HepTUsA UIbIF. aHbIKTay (POpMyTIacHl :
1 xketeprim copreim 6exeti ATH — 2560
oHIMI.26,781/c

3>xyMbIcIbI 1 pe3eps

_ 26.78-15-8760
102-0.75-0.52

=19092.6 kBT )XbLIbIHA

2 xeteprim coprbim 6eketi [ — 1252 — 65
3 sKyMbICIIBI | pe3eps

~3.85-18-8760

Nrc =
102-0.75-0.45

-17634.5-3 =52903.52 kBT.

Coprbii OekeTi
5Na = 52903,52 + 52903,52 + 57277,8 = 163084,8 kBr.

Om. OHCPIUACBIHBIH IIbIFbIHBIHBIH KYHBI

_2,7-163084,8+13-1

=6327,7 Tr
0,85-285398,4

3

OHIpiCTET )KYMBICIIBUIAPBIH KaTaKbl AKbICHIHBIH €CenTey (POHIBI.

TyH yakbITBIHAAFBI KOCBIMIIIA TOJIEM 35maiibi3 - 43138 MbIH
Keeiaaa 6 kyH meiipam 3192

4574,4

4252,8

4252,8  K,=41,049 MbIH TT

4252,8

Koceimma tesem 20 naiibi3 - 246,4 MbBIH TT.
bapnbik xanakel akpichl — 1950,8 MbIH TT

Cupir. = 1158,7 MBIH TT.

IT=C+K — min.

I1=2049 + 0,22 - 4610,2 = 21507,4 MbIH TT.
I1=25035,6 +0,22 - 4927,2 =26118,8 MbIH TT.
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KOPBITBIHBI

XKoba mummoMbl MEMJIEKETTIK CTaHAapTTapFa >KOHE TEXHHUKAIBIK KeJiciM-
HIapTKa JKOHE mapyara cail maiteinganasl.Jlumnomasik sko06a Conryctik Kazakcran
oOnbiceiHgarel  CepreeBka  MEKEHIHJETT  «aybUIOBIK  KEpiepal  CyMeH
XKaOIBIKTay» TAKBIPHIOBIHA KOHE KaJICHJAPIIBIK TarlChIPBICKA 0alIaCHBICTHI JKYMBICTap
KYpri3ijgeni, COHBIMEH KOCa KEepeKTi MOIIMEeTTepl Oine Typhil ainarbl >KOOaHBIH
OemiMaepiH: ’KYMBICTBI KoJjay, HKOHOMUKA, cy napya
HIBIABIK KYMBICTAPBIHBIH KYPBUIBIC TEXHOJIOTHSICHIH YUBIMIACTBIPYXKOHE
TEXHOJOTHSUIBIK CYJIOaHBbl TaHAAy OMAICIHE >KaTaThlH FUMapaTTapAbl TOJIBIK CaHay
OOJIBITT TAOBLIAIEI.

JIMIITOMZIBIK TOKIPUOECIH OTY YaKbIThIH/IA aJlJaFbl MaTepHalIIap dalbIHAAIIbL:

CepreeBka eJji-MEKEHIHE MAJIIMETTED ;

- 00BEKTIHIH TAOUFU-KJIMMATTHI JKaFlaliblH Oaranay;

- 00BEKTIHIH HH)XEHEPJII-T€0JOTUSIIBIK JKaFJaliblH Oaranay;

- )KYMBICTBI KOJIJIay MOJIIMETTED;

- BKOHOMHKACHIH JalbIHAAYFa MOTIIMETTED;

- Cy IIapyambIABIK )XYMBICTAPBIHBIH KYPBUIBIC TEXHOJOTHSCHIH YHBIMIA
CTBIpY¥a J31pJiey MAIIIMETTEPI;

- TEXHOJIOTHSUIBIK CYJIOAHBI TaH IAyFa.

XKobanay-cxemanblk 0eniM MblHafal KocmapiapaaH Typaasl: Himum
©3CHIHJIET1 CY KOJIJIJaHy TOpaInTapbiHbIH 0ac xocmapel, Cy arbi3y O6TeTiHIH CXeMachl,
CyJaHJbIpy ajaHblHA Cy Oepy apHachbIHBIH CXEMachl, TMIPOCTAHLMSHBIH YJITLIIK
CXeMachl, 0Tyl 6ap KYOBIPIIbI YATUIIK cXeMa.

DKOHOMHUKAJBIK O0eiMe Keneci ecenteyiiep xkyprizuia: Mmmm e3eHineri cy
TOpANTAPBIH KaliTa OpHATY 1CTEP1, AWHAIIBIMIAFbI OETOH KOHE TEMIPOETOH IIapyJiaphl,
niapya KylIlliHe, MaTepuajijapFra KePeKTl MIEKTl, 0aCThl KypbUIbIC TEXHUKACHIH CaHAY,
Kypsuibic kecteci, Cy TOpanTapblH KailTa opHATy OOMBIHILIA >KYMBICTap.ibl KYpAel
KApKbUIAHJBIPYAbIH THIMALUII. Bip-OipiMeH *akchl KapbIM-KaTbIHAC jKacay YILUIH
YKOOAHBIH JallbIHAAJIFaH 00JIIMHEH TYPaJbl.
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A KOCBIMIIIA

A.1 Kecte — XKaxkcapry neHreiiine 6ailiaHbICTBI Cy/Ibl TYTHIHY HOpMajapsbl

TypFeIH aygaHAapIbIH JKaKcapy Aopekect

Cy TYTBIHY JIEHTeH1 JI/TOYIIiK

CyMeH xoHe 11Kl JPEHaKMEH >KaObUIFaH TYPFbIH

yiep: 110-160
- aBTOHOM/IbI CyMEH >Ka0AbIKTay
CyMeH >koHe 1IIKI IpeHakKMeH KaObUTFaH TYPFBIH
yHep: 170-290
- OPTaNBIKTaHABIPHUIFAH BICTHIK CyMEH XKa0IbIKTaY
A.2 Kecre - B k03 dULIMEHTIHIH MOHIEP1

TypfeiHIap
CaHbl, MBIH

1- 151254 | 6 |[10|20| 50 |100| 300 | 1000
anam ..

neiin

acTam

Brmax 2 181161514 13(12|1,15|11|105| 1,0
Brmin 01 /01/01/0,2(025/04|05| 0,6 [0,7]085| 1,0
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A-KoCbIMIIAHBIH KAJIFACHI

A.3 Kecte - Exinmii cy airy COpFbICBIHBIH KYMBIC KECTeCl

Kymeic ca CyMeH xa
Carar Op KYHT€
TBICBIHAFBI | KyMBbIC A CararbiHa 2 cy ADHAIEA OMBIKTAY
2 cy 6epy | OipaikTepi MBLC i a oepy Hp vsre | KYH ca
COPFBICHI % | HIH CaHbI ¥ y COPFBICHL, Y0 Y WBIH ,
KBITBI YaKBITBI %
5,17 3 1 5,17 14 72,39
4,73 3 0,7 [0,7-517=3,62 |2 7,24
2 0,3 [0,3-3,72=1,11 2,22
2,27 2 0,12 [ 0,12-3,71=0,45 8 3,60
1 0,88 |0,88-2,07=1,82 14,56
bapabirsr 100

bBipiHnn ’koHE €KIHII COPFbUIAPABIH JKYMBIC KECTECl EKIHIIl COPFBIHBIH
AKYMBICBI 1- KecTere OalIaHbICTBI CYpETTE KOPCETUITEH.

7

6

M Cy TYTbIHY
M ||-copan

W |-copan

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

A.1 Cypert - ToyumikTeri ¢y TYTbIHY I'paduri MeH copanTtapblH )KYMbIC Tpaduri
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B-KocbiMma

B.1 Kecre -/loHekepiieyre TOATHIPBUIFaH KYObIp CaHbLIAYbI

JloHekepiey aici KyObIp canpL1ay
VYouu-13 tunTi 31eKTpoATApMEH KOJIMEH 210
JIOHEKEPJICY BIIC

DJIEKTPOATAPMEH KOJIMEH JOHEKEPIICY 1.5*1-0

B.2 Kecre - KyObipnapabig TyicTepiH OipiKTIpreHe JoOHEKEepIIey CaHbl )KOHE

eJIIIIeMi
[TaprTel oTy MM | [loHEkepney canbl, | JloHEKEpIHY DJIeKTpoATap Jua
JlaHa Y3bIHABIFbL,MM METP1,MM
150mMm 2 30 3-4
150-200 3 35 3-4

B.3 Kecre - Tyrbinymbuiap Tizimi

DJIEKTp KyaThIH TYTHIHYLIbLIAP

Kaxerri Kyar kBt

JloHekepiey annapatsl 41aHa
Ketepiunrimrep 4n1ana
Kerepinrimrep 4nana

Chunak cTaHIUACH -1

Bosty cranmusicer -1
Kommpeccopinap -5

butywm kaitHaTKpIII-1

BeToHIbI KBUTBITKBITI KOHABIPFHI-1
Onektp konopudrepi

CBIPTKBI J)KapBIKTAaHIABIPY KOHIBIPFHI
TypakTel )koHE KOChIMIIIA
yHAMepeTTep/Ii KapbIKTaHIBIPY
backa na TyTeIHymIBLIAD

bapibiret

130,8
28,0
18,0
7,0
7,
220
75,0
40
75
40,0
50,0

32(10%)
386,0
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B-KocbIMIIAHBIH KaJFaChI

B.4 Kecte - ¥coiHATBHIH TpaHCHOPMATOP KOCAIKBI CTAHIIHSIIAPHI

KocaJskpl cTaHmus Typi MapKacsl KyarTbpuibiFbl Kepney pH JKanmbel
BH caJIMarbl

JKUBIHTBIKTHI Tpancgopmarop, | 20 6 0,4/0,23 | 0,61
KTIIM-100

100 10 0,4/0,23 | 2,3
TunTik XpUDKBIMAIIBI TpaH(pOpMaTop

320 320
KIITM-320 0,4/0,23 | 7,0
TunTIK )XKBUDKBIMAJBI TpaHCHOpPMATOP 750 10 0,4 8,1

B.5 Kecte - ¥ChIHBIIATBIH MIBIPAKTAp TYPI

HIe1pax Typi

[IprpakTap MeH 1mamaap 20-ra neiin

JPJI Topizai mammeH xa0/H >kapeikTaHaplpy | 150-re neitin
KypaJigapsl

Konnpiprbutap mamaapbiH  kaObikTanslpa | 150-300-re neitin
TBIH OAFBITTHI IIBIPAKTap

B.6 Kecre - Cyzpl 6ip KajbIThl NailAalaHAbIPYAbIH CaFaTThIK KO3 (ULIeHTEP]

TyTeIHYIIBIIAP aTTapbI Ca¥/Fpl O1pKaJIBIICHI3 KOAPPHUIIEHTI
KypbUibIC sKyMBICTapBbI 2,0
KyatrTbl KOHABIpFBLIAP 1,1
AcxaHnanap 1,5
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B-KocbIMIIaHbIH KAJIFACHI

B.7 Kecte - OHaipicTiK MYKTa)Xfa Ka>KETT1 CY/IbIH HIBIFBIHBI

MexaHu3M aTTapbl Omnem Gipiri CyIbIH MEXITBIFBIHBI
DKCKOBaTopJap Mari/car 10-15

JKpUDKBIMAIIBI KpaH1ap Mari/aiam 125-15
Bynwsnosepnep 16yna-toy 300-600

O31iriMeH ayaap MalivH Imam-6yn 400

BopTThl aBTOKEOITIK I Manr-0ymn 500-600

YiiHgire cy ce0y 1m®yitingire 130-160

Kocma apanacr/ta 1M kyiibIMTac 210-400

Kyiitmatac naitpinnay 1M3Tgy/He 200-400

berrepni ceimakray 1Mm36eTke 2-8

B.8 Kecrte - KypblibicTarbl IapyambUIbIK ajly MYKTaKIbIFbIHA KaXKETT1 CYbIH
MeJtiepi

Cyzabl TYTBIHYIIBIHBIH aThl Omnmem Oipairi Cy LIBIFBIHBIHBIH MOJIIIEpi
Kypbuisic anansiaga 1 agamra 20

KybIHaTBIH OpBIHIA 1 agamra 25-30

AcxaHama 1 agamra 10-15
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C-KocbiMina

C.1 Kecte - ABTOMOOHIIb TYpaFbl YIIiH allaHaap eJiemMaepi

ABTOMOOWIJIb TYparbl aJlaHBIHBIH OJIIIEMI

Typak | Eni, m Y3BIH/IBIFbI
yarici | | . .
TipKeIMeci3 aBTOMO | apThUIal TIPKEITEH | TipKeIreH 0ap aBTOMO
OwIbJIep YIIiH Oap aBTOMOOWIIBIIED | OMIBACD YIIIH
YIIiH
Q 3,5-4,5 12-12 20/20 24
B 12 3,5-4,5
B 10,5 4,5-5,4

C.2 Kecte - ABTOMOOUIIBIIH €H KIllll pajnyChl

ABTOMOOUIIB R.m ABTOMOOUJIbL MapKachl R,m
MapKachl
I'a3z-51A 8,1 I'a3-93a 8,0
3mi-150 8,5 Mas-205 9,0
Keneiitinren bypsuibic Keneiirinren KX..M bypsuisic
KX..M paguychl ayaaHbl
1 90-125 2 30
1,25 70-80 2,5 20
C.3 Kecte - CaHuTapiibl TYPMBICTBIK
Aynas/H MeJIepi
WHuBeHTapiibl YHMEPETTIH HAMEHKIATypachl KOPCETKIII
KuiM aybICTBIpaThIH OPBIH 6
JKybIHaTBIH OpbIH 0,65
Cyra TyceTiH OpbIH 8,2
XKyMbIcuiblIap KbUIbIH OPBIH 2
KenripineriH opbiH 1

C.4 Kecte - KpIChIM/IbI ayaHbIH KaXETTI MOJIIIEPi

OpbIHJaIFaH )KYMbICTap F, M % mun K
a 0,85 1
0 0,84 0
B 1 0,5
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C-KochbIMIIAHBIH KAJIFAChI

C.5 Kecre — KymbIcuibliap KapaxxaTbl

Kymeick | Kymbic Ommem | Canpl | O Marm.ake | bopi Herizri | Mam.ske
akab—y | arrapsl Oipairi py0. Ka albIK | 1T
PKBI
YKAITITBI
KYHBI
1-1129 | Ocerin ka | 100 91 0,35 — 31,85 —
0. Kecy M?
1-26 bip oray | 1000 m* | 15,64 |59,4 3,23 913,3 30,51
IKC.JKEPIi
OHJIEY
1-984 | Kyabik 100 > | 1,12 2,29 133 256,08 | 148,26
acT.Kepai
Kazy
1-968 | Kaiira 100 M* | 21,76 46 46 — 1000 1000,9
KOJIMEH
Tecey
1-960 | Kabpuim |100m* | 1,02 75,4 75,4 — 75,99 75,99
eHJIeY
1-875 | Tomslp a | 1000 wm* | 1,13 101 101 — 114,13 | 114,13
WBIPMUIBI
rapy
1-322 | Mex.kaift | 1 mm 2 727 100 1454 1200
a eHJey
1-1139 | Mex.tocn | 100 m* | 0,078 2,05 1,2 0,1599 | 0,093
*ab.Keln
y
1-1185 | Hewrez/ur | 1 M 4000 275 0,62 11000 24800
Oonat
KYO.
22 - 109 | bonar Im 48 11,6 7,4 55,68 35,52
KYO.
Tocey
22 — 363 | dnanen IT 0,4 6,34 83,9 85,16 33,56
Oomat
KOH/I.TYD
FBIZY
22-446 | T/6  cy | 1™ 13 33,6 5,86 169 76,18
KYOBIp
KYABIK
KOH/I.
22 - 324 | Kyy 1 xm 4 417 65 — 260 200
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J1.1 Kecte - CmeTa KyHbI

J-Kocbimina

EcenTi Kympbic xoHe akpl | CMeTa KYHBI TT. Bapiibirsl
cMeTara | aTTapsl
KYpBUIBIC | MOHTaX Kypau Oankanap
HKYMBICBI HKYMBICBI
CII-38-15 | Kereprim C.b 7,3 3,0 4,0 1,0 14X15
CI1-38-28 | XnopaTtop 6,8 0,8 0,8 - 8,4
OIl1-382- | Cy KaOpuI-11I | 62,3 77,3 95,8 - 235,4
21 yiiMepeT
CII-38-28 | TCP V =2x300m* | 43,7 6,9 13,3 - 131,8
CII-38-28 | Apanacteipreimn 2 | 13,35 - 26,7
JlaHa

CII-38-28 44,6 1,7 0,95 — 189,2
CII-38-28 15,25 1,75 4,0 - 84,0
CII-38-31 1222 21,7 33,2 — 2424
CII-38-34 12,0 4,5 6,5 2,5 25,5
CII-38-31 10,5 9,8 5,0 5,0 24,5

I nycka — 1182,9x1,55x1,62=2970,3 mbIH TT.

2 HycKa — 1282,5x1,55x1,62= 32204 mblIH, TT.

J1.2 Kecte - MaTepuaiira KETE€TIH IIbIFbIH.
Pearent arta | ['a3ael  eHIM PeareHT mIbIFbIHbI lToHHa pea | Ecen KyHBI TT.
pHI MBIH M’ 1000 M’cy | I'a3 Taza cy | reHT

MeJIIIepi CaHbI

Xnop 21,900 0,001 21,9 55,000 1204,5
Tpancnopr 20% 240,9
IIBIFBIHBI
Bbapbiret 1445,9

J1.3 Kecte - OHaipic >KyMbICTapbIHBIH JKaJlaKbl aKbICHIHBIH €CETIT1 (POHIBI

MamaHJbIK aTTaphbl Kym. canbl Tapud car. ANnbIK JKbIIgbIK  JKajgakhl
(G OHABI MBIH TT.

Cy KyObIpiapbl 3 66,5 15960 191,520

Tazanay Fum. 4,3 95,3 22876 274512

1 kar.cop. Oer. 4 81,6 21280 255,360

2 kar.cop. Oer. 4 88,6 21280 255,360

bapiibirsl 976,752 MbIH TT.
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JI-KochbIMIIAHBIH JKAJIFAChI

J1.4 Kecte - ToMeHTr1 skalakbl aKBICHI.

Mamannbik arrapel | JKyMbIciibLIap Carar Tapud | AWnbIK akel TI. | JKbUII.JKamaKksl
CaHbl aKpl (HOH/IBI
Cy KyOBIp TOpaObI 3 66,5 15960 191,580
Cy Tazapty FuM. 4,3 95,3 22876 274,51
1 kar. c. O. 4 88,6 21280 255,360
2 kar. c. 0. 4 88,6 21280 255,360
Coprpll OekeT 4 88,6 21280 255,360

J1.5 Kecte - AMopTH3anus meOiH MbFapy

Fumapartapasiy atrapsl AMOPTU3AIHSIIBIK AMOPTU3AIMSIIBIK  IIBIF.KO
IIBIF. MOJIIEpPi CBIHJIBICHI

Cy kyObIp.TOpPBI 983,45 3,3 32,45

Tazapty rum. 738,23 2,5 18,455

TCP 16786,03 2,5 419,65

1 kar.cop.0exk. 36911,7 12,5 4613,9

2 Kart. cop. Oek. 26013,9 12,5 3251,7

Coprbiin 6ekeTi 26013,9 12,5 3251,7
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E-KocbiMma

E.1 Kecre - DkcmtyaTalsuibIK MIBIFBIH KbUIIBIK CMETACHI

HI5IFBIH CATBICEHI 1 nycka 2 HYCKa
Marepuannap 1445,9 1445,9
Dn.aHeprus 4045,0 6327,7
JKymbIc.aKbICHI 1546,5 1950,8
AMopTu3anus 807,7 1158,7
JKanmer 3647,2 5154,8
bapabik akbl 204932,2 25035,6
O3iHiK KYH 0,93 1,14

E.2 Kecre - TOK Heri3i
Kepcerkimrep Ommewm OGipairi 1 Hycka 2 HycKa
JKbULaBIK eHIMI. MBIH TT. 21900 21,900
Kypaeni mbirbia MBIH TT. 4610,2 49279
JKBIIABIK DKC.IIBIF. MBIH TT. 20493,2 25035,6
KenTipinreH misir. MBIH TT. 21507,4 26118,8
o31HIK KyH 1M? MBIH TT. 0,93 1,14
Kipic T 4098,6 5007,2
Teneny mep3imi KBUT %o 1,0 1,2
TuiMaink % 20,0 21,3
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