fuMmapatTap MeH
vuMepertTepai cany
4 TE€XHOJZIOrMACHI

A3aMaTTbIK FUMapaTTap Xep 6eTi XaFbl
©3€riHiH KYPb/IbIMAbIK, XXYWECIH YL HEri3ri
epeKLwenikrepi cunatranapl :

1. CaNnMaK TYCETIH Heri3ri BepTukanabl
KypblnbiMAapabiH TYPI,

2.  FEeOMEeTpUANbIK CXeMa XXaHe onapabiH
XKocnapaa opHanacybl

3. CbIPTKbl KabblpFanapablH CTaTUKAbIK
KbI3METI



+

s CanMak TYCeTIH a/ieMeHTTep

(baraHanap, apkanbikTap, 6enapkanap
depManap, Kabbipranap, eaeHaep)
FUMapaTTa Nanaa 6onaTbliH XKaHe
CbIpTTaH 9Cep ETETIH XXYKTemMenepAl
Kabblnganabl (FMmMapat
KYPblIbIMAAPbIHbIH 63 MacCacbiHbIH,
XababIKTbIH, Kap, Xen, agaMmaap
XYKTemenepi)




+

=« KOpLuayLlbl 3n1eMeHTTEpP
(Kkabbipranap, 6enimaep, Tebenep,
Tepe3enep, eciktep, Tebeci) FMMapaTThl
benek benimaepre 6beneai xaHe onapAabl
COHbIMEH KaTap 6ap/ibiKk FMMapaTThl
aTMocdeparblk acepaeH KopFanabl.
KopLuayLlibl 3n1eMeHTTep oJlapFa TYCETIH
XXYKTEMEHI Kabblnaanasbl.




+

« CanmMak TyceTiH 6e3eKTIH KypblibiIMAbIK
cxeMacbliHa 6annaHbICTbl
FUMapaTTapabl TIPEKCI3, TIPEKTI XXoHe
TONbIK eMecC TipekneH aen beneai.



+

= [IPEKCI3 FMMapaTTapaa XXYK TYCeTIH
Heri3ri BepTukanabl 31eMeHT 60/bin
KabblpFanap Kbi3MeT aTkapaabl,
TipekTiae — 6enek cymneHiwtep
(baraHanap, cronbTtap), TONbIK eMeC
TipeKTi FMMapaTTapia — Kabbipranap
MeH 6enek cymeHiwTep.



= KabaTt caHbiHa 6annaHbICTbI
FuMapatTap 6ip, eki, yu,...,
KernkabaTTbl 6onagbl.

» EQeH >xoHe xabymeH HeMece efieH
YXOHE TOCEMMEH LUEeKTenNrex

FUMaPTTbIH, OUIKTIr 6onbIHLWLA Beniri
KabaTTbl Kypauabl.



+

» BapnblK XYK TYCETIH KYpPblbIMAAPb! 3aYybITTa
XXacanfaH ynkeH enwemai benwexkrepaeH
TYpPaTbiH TYPFbIH XX3HE KOFaMAbIK,
FUMapaTTap TONbIK KypaManbl Aen aTanajbl.

s FMapaTtTapabiH XapTbICbiHA XYbIFbl TOMbIK
Kypamarbl (beToHabl >XoHe TeMipbeToHb
bymbiMaapaaH) 6onbin canbiHaabl. Onapapl
TYPFbI3Y YAEpiCi Heri3iHeH AanbliH
KYPblbIMaapabl KYPacTbipy apKblibl icKe
acblpbliabl.



s JKYK TYCETIH 63eKTIH KypblibiIMAbIK
XyYneciHe 6annaHbICTbl TOMbIK
KypaMarbl FMMapaTTap TipeKci3 ipi
6/10KTbI, TIPEKCi3 ipi NaHeNbAi XaHe
TipekTi 6onbin 6eniHeai.



+

= beToHab! XxoHe 6acka 6/1oKTapaaH »acasiFaH
KabblpFanapbl 6ap TipeKci3 ipi 610KTbl
FUMapaTTap MeH KYpblbICTapAbl ILWKI XXaHEe
CbIPTKbl BOMNBIK XaHE KenAeHeH XYK
TYCeTiH KabblpFanapMeH TypFbi3aabl.

= JKYK TYCeTiH KenaeHeH Kabbipranapsbl 6ap
FUMapaTTapAa CbIpTKbl Kabblpranap
e3/iriHeH XYK TyceTiH 6onaabl, an »abyabiH
nauTanapsl (NaHenbaep) KenaeHeH
KabblpFranapra Tipeneai.



+

» KenpgeHeH »xaHe 60unblK KabbipFanapbl
XYK TYCETIH FUMapaTTapablH Xaby
NaHenbAepiHiH enwemMaepi, aaeTTe,
benMeHiH enweMaepiHe cankec
Kenepni, onap 6apnbliK TOPT XaFbIMeH
KenAEeHEH, XXaHe 60oUNMbIK
KabblpFranapra Tipeneai.
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+

s KoFamablK KernkabaTtTbl FMMapaTTapabl kebiHece

BONNbIK XKYK TYCeTiH KabblpranapMeH
TYPFbI3abl.

FumapaTtTbiH eHiHe 6annaHbICTbl 6ip eMec, eki
ILLKi 6oMnbIK Kabbipra 60ybl MYMKIH.

MyHAan FMMapaTTapaa KenaeHeH
Kabblpranapabl kKebiHece 6acnanaak TopbiHAA,
TYTIHAIK XX9HEe aya Ta3apTaTbiH apHanap eTeTIH
opblHAApAa, COHbIMEH KaTap ecenTeynep
6oubIHLLA FUMapPaTTbliH HEMECE OHbIH, benek
6eniriHiH, KaTaHAbIFbIH KaMTaMacbI3 €Ty YLUIH,
KaXXeT opblHAapAa OpHanacTbipbinaabl.



+

» KabaTt bumikTiri 6ombIHLLA €Ki KaTap/bl KECIKTi
ipi 6110KTbI FUMapaTTapabiH CbIPTKbI
KabblpFanapblH Heri3ri 6n1okTapabiH Keneci
TYpAepiHeH KypacTbipaabl: Tepe3enep
apacbiHAa KanbiHablFel 400, 500, 600 MM
XoHe eHi 990-1390 MM aparnblk KabblprFa
TY3€TiH apanblK KabblpFanblKTaH >XoHe
KYPbINbIMbl 971 OCbiHAAN, bipak
KabblpFanapablH, CaHblNaycbl3 6enikrepiHae
OpHaNaCTbIpbI/IFAH KaTap/blAaH;
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= apasblKk KabblipFanbiKTapablH apacbiHAA
OpHanacTbipbiNaTbiH, KanbliHAbIFLI /90-1490

MM >XOHEe Xbl1y 6epy KypanaapblHa
apHasiFaH KybiCTapbl 6ap Tepese
acTbiNbIKTapAaH; Tepe3e OMblFblH >XabaTblH
Xaby nnuTaaapbiH Tipeyre apHanFaH LWMPET
6ap MaHAavwWanbIKTapAaaH; Kanrmbl As)
MaHJavLWanblKTan KaTtapsblk 6/10KTapabiH
YCTiHEH KabblpranapabliH CaHblNaycChbI3
benikTepiHae opHanacTbIpblIaTbIH
ApycTbikTaH. IWKi KabbipFanapabl
KanbiHAbIFbI 200-300 MM 6ip KaTapsbl
KeCikTi 6noKTapAaaH KypacTtbipaabl. 1



= TIpeKci3 ipi naHenbai FumMapaTTap 6ip 6ipiHeH Killi
HemMece Y/IKeH KaJlJaMMeH OpHanacTbipblaTbiH VLU
H6ONNbIK XXYK TYCETIH KabblpFanapMeH XoHe
KenaeHeH XYK TYCeTiH KabblipranapmeH 6onaabl.

» YL XYK TyceTiH 6ounblK Kabblpranbl ynnepae
CbIPTKbl KabblpFasiblK MaHenbaepai XXeHin Hemece
ysnbl 6eToHAb! XbUbITKbIWbI 6ap aybip 6€TOHHaH
YL TEKLLEeNi Kblbin Xacanapl.

» YWNEpAiH ocCbl TYPiHiH iLLKi KabblpFanapbliHa OMITIri
6ip KabaT buiKTIriHe TeH >kaHe KanbiHAbIFbl 120-160

MM 60/1aTblH TyTac TeMipbeToHAbIK NaHenbaepai
navaanaHabl.
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» MyHaan xarganaa Kabatapasnbik
Xabynapabl eHi 1200-2400 MM 60naTbliH,
CbIPTKbI XKoHE iLLKi YK TYCETIH
Kabblpranapra TipeneTiH kenbocTblk HemMece
TyTac NAUTa-NaHenbAepaEH Xacauabl.

= ApanbiKTapabl XxabynapFa opHaTaabl.

» O3AiriHEH XXYK TYCETIH apasblK NaHenbAepi
rmMnco-6€ToHHaH, MMNCTIK nauTanapaaH
HeMmece 6acka MaTepuanaapiaH Xacauabl.
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+

» KorFaMfplK >X9He SKIMLLUiNiK FMapaTTapabl TipeKTi

KblJ1bIl >XaCd VI,CI,bI

XXocnapnbl TopAblH KUbINbICaTbiH OCbTEPIHIH
6apnblK HyKTEenepiHae 6araHa
OpHaNacTbIpbliFaHAa, TIPEKTI FMapaTTap TONbIK
TipekTi 60/1aabl XKoHe baFaHanap TeK KaHa LK
ocbTep 60MbIHLLIA OPHANACTbIPbUIFAHAQ, an ChiPTKb
KabbIpFanap >XyK TYCETiH 60/IFaHAa TOSbIK eMecC
TipekTi 6onaapl.

Tipek »aby KypblibIMAAPbIHbIH, CyUeHYiHE apHanFaH
LUIMPEKTI apKasblK HeEMece TiK bypbill TypiHAe
XKacanfaH 6arFaHanap MeH 6enapkanapnaH
Kypanaabl. baraHanap MeH 6enapkanap
FUMapaTTblH BEPTUKA/IABIK XOHE rOPU3OHTaNabIK
KYKTEMESIEPIH Kabbl1AanTbiH reOMETPUANbIK 16
©3repMeunTiH LaHaKTapabl Kypanabi.



= FUMapaTTbiH KEHICTIKTIK OPHbIKTbIIbIFbIH
KaMTaMachbI3 eTy YLIiH KaTaHAbIK KabblipFanapbiH
opHaTaabl. CbIpTKbl KabblpFanap 63iHAK XXYK TYCeTiH
601ybl MYMKIH X9He ipreTacka HemMece ipreTacTtbik
apKasblKTapFa CYMEHYi MYMKIH.

= Acnanbl NaHenbaep TypIHAEri 63IHAIH XYK TYCeTIH
KabblpFanapabl TYPEKTIH CbIpTKbl 6aFaHanapbiHa
6ekiTeni, byn xarFaanaa FMMapaTTbl TipeKTi-
naHenbAi Aen atanabi.

» Kenempi-6n10oKTbl FUMapaTTapabl ipi enwema;
3NEMEHTTEPAEH — FMMAPATTbIH AaWblH 6eniri

(Mblcanbl 6enmeci) peTtiHae 60naTbiH KeneMai
6noKkTapaaH Typfbi3agbl.
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+

= KypaMma KypbinbiMaap an1eMeHTTepIH
biperenneHaipy >xaHe ctaHgapTTay
6ipnecTipinreH Moaynbaik XynemeH
KaMTaMacbI3 eTineal.

» byn Xymne e3apa FmMapatTapably 6enikrepi
MeJlLllepiHe 3/IeMEHTTEPIHIH eneMaepiH
cintenai. HerisiHe wapTtThl 6ipnecTipinrex
enwem - moaysib M100 MM canbiHFaH.
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= TYPFbIH Ynepae kabat buikTiri 2,7-3,0 M,
MeKTen, eMmxaHanapaa — 3,6-3,9 M, cayaara
apHanfFaH KypbibiCTapabiH 6ipiHLLI
kabatTapbiHaa — 4,2-4,5 M opbliHAaNaabl.

=« benmMeni apanbiKTapablH apacbiHAAFbI
KaLbIKTbIK (Kadam caHbl): TYpFbiH ynae 2,4;
2,8; 3,2; 3,6; 4,0 M, bonnblK kKabbipFranap
apcblHAaFbl KallbIKTbiK(nponeT) 4,4; 4,8;
5,2; 5,6; 6,0 M, MekTen >xaHe eMxaHanapaa
—5,2; 5,6; 6,0; 6,4 m.
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+

s O3eK XepacTbl 6beniriHiH Kypbl/bIMbIH
TaHaay Xep YCTi 6eniriHiH
KYPbINbIMAbIK, XXYNECIMEH YKSHE OHbIH
HEri3iH KYpauTbliH TOMbIPaKTbIH
6epikTik cMnaTTaMacbiMeH
aHbIKTanaabl.
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+

x O3eKTiK Xynenepre baraHasnbl
ipreTactap cau; »a3blKTblnapra —
Tacnanbl; OuiKk FUMapaTTapaa
KONAaHbINATbIH MOHOMUTTI MYHaparbl
3neMeHTTEepi bap xxynenepre -
nauTan.l.
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+

s OJICI3 TOMbIPaK Ke3iHae buik
FUMapaTTapAarbl 6apnblK XXymnenep
xKocrapablH 6apblK KOHTYPbIH afaTbiH
TyTac KabblpFanbl ankackaH
Tacnasiapra Tipenyi MyMKiH.
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+

« Kaganbl ipretacrap FuMapar
XXYKTEMenepiH eneyni TepeHaikre
XaTKaH (cBas - CToMKa) Taburn
Heri3re 6epyre HemMece OHbIH
aCTbIHAAFbI XXaTKaH 3J1CI3
TonbIpakTapabl (acnasnbl cBasiap)
TbiFbI30ayFa MYMKIHAIK 6epeai.
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+

s OHEepKaCINTIKTIK FUMapaTTapabl
YHUULMpieHreH (e3apa
aybICTbIPbINaTbIH) 60/1aTTaH >XoHe
TeMipbeToHabl KOHCTPYKLUMSapaaH,
6ip HeMece kenaTaXabl, 6ip HeMece
BipHelle apanbIKTbl Kbl/bIM Kypaabl.
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+

= bipaTa)kabl 6HEPKICINTIK FUMapaTTapAbiH
KeNeMaiK->Xocnap/blK XoHe KOHCTPYKTUBTI
wewimaep 6onbiHLWA KOFaMablK
FUMapaTTapAaH avblpMaLlbibIFbl
6enmenepiHiH ykeH enwemaepi (Tipey
KaTapnaapbl apacblHAaFbl YIKEH apanbikTap),
yepaaKcbI3 XaMblNFbliapbl (ka3blK HeMece
cKaTTbl) 60sbIin Tabblnagbl.
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+

s JKYKTEME TYCETIH 3/IeEMEHTTEPAEH,
XXaMbIJIFbl XX39He KpaH >abablFbiHaH
TYCETIH eneyni XXyKkremenepiHiy
9CepIiHEH OHEPKICINTIK FUMapaTTapabiH
Heri3l YIKeH KeHICTIKTIK KaTaHAbIKKa

ne 6ony Kepek. 9feTTe, OHbl KaHKasbl
eTin »Xacauabl.
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+

» BuikTiri 18 M-re penin, 6arananap
KafaMbl 6 XaHe 12 M, apanblKTapshl 6,
12, 18, 24 m 6bonaTbiH FUMapaTTapAbiH
XYKTEME TYCETIH KaHKaslapblH Ker
XaFgannapaa KypaMansl
TeMipbeToHAbl KOHCTPYKUUSNapaaH
XXOHe apanac KOHCTpyKuusiiapaaH
XXacanabl: 6araHanapbl —
TeMipbeToHabl; pepManapbl — 6onar.
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+

» ApanbiKTap OMiKTIri Y/IKeH Xaraannapaa

HeMece apanbiKTap enwemi 30, 36 M XaHe
ofaH ken 6onfFaH Ke3ae FMMapaTTap
KaHKasiapblH 601aT KOHCTpYKUUsinapaaH
XXacauapbl.

Eki >kaFaanaa Aa KopLuaylLubl

KOHCTpYKUMSNAp peTiHAE >XaMblFblnapabiH
TeMipbeToHAb! NnTanapsbl XaHe Kabblpra
naHenbaepi HeMece MMHEpan TasllbIKThI
nnuTanapaaH HeMece neHonaacTTapiaH
»KacasFaH XblbITKbIW KabaTbl 6ap
6onatTaH »acasnraH naHenb 601ybl MyMKIH.
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+

= MeTann KaHkanbl, -Topizaec
lWamMpaapbl 6ap, TeMipbeToHAbI
nnuTanapaaH >acasfFaH >XaMblIFblbl,
COHbIMEH KaTap ayblp Kenipni KpaHAabl
6ipaTaXkabl FMMapaTTapabiH
KOHCTPYKTUBTI cynbanapsl
TeMipbeToHabl KapKacTbl cynbanapaaH
eLll ablipMaLUbINbIFbl XOK.
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+

= KenaTa)kabl 6HEepKaCINTIK FUMapaTTapAbl
KaHKasblK cy/16a 60MbIHLLA a3aMaTTbIK
FUMapaTTapFa COKeC opbiHAaNAbI.

« Onapabl sgetTe 6eToHAbIMEH
CaNnbICTbipFaHAa TEeMipbeToHAbl KaHKaaaH
XUipek »kacanabl. EHi 18-aeH 36-Fa aenin,
buikTiri 16-30 M eTin Xacauabl.

» Kabat buikTiri 4,2-aeH 6,0-Fa aeuniH, bipak
7,2 M ne 6onaabl.
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= DOWNbIK XXQHe KenaeHeH 6an|1'ra
6araHanap Kagambl 6 M, Kenai kenaeHeH
barFbiTTa 9M.

= Onap 6apnbiK Xykremenepai KabblnaanTbiH
©3iHAIK XXYKTEME KabblnaanTbiH CbIPTKbI
KabbIpFasibl TOMbIK KaHKas bl 60/1ybl MYMKIH,
COHbIMEH KaTap TOJIblK, KaHKallbl )XoHe
TaCTbl XacayaaH HeMece acnarbl
Kabblprarnbl NaHenbAi KabblpFasibl
TONTbIPFLIWTLI 60/Ybl MYMKIH.

» OcCblFaH KOCa, 6HEPKICINTIK FUMapaTTap
TaFanblHAANYbl apHanbl 6onbin Kenep,.
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= KypaMmanbl aneMeHTTepAiH MOHTaXbl 9p Typi
oICTEPMEH ICKe acbipbliagpbl.

= MOHTaXaanaTblH 3N1IeMEHTTEpPAIH IPIIK A9peXeciHe
6annaHbICTbl KENEeCi MOHTaX Typnepi 6onaapl:
3/IEMEHTTIK X3He 6/10KTbl MOHTaX, ipi MoaynbAi
MOHTA) XSHe TyTac Typaeri MOHTaxX.

s JJIEMEHTTI MOHTaX benek afieMeHTTEPMEH icKe
acblpblaabl,Kypaeni AanblHAbIK, XXYMbICTaPbIH
KaXXeT eTrnensi >XxaHe KypblbiCTa KeH TapasFaH.
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+

s B/IOKTbI MOHTaX — 6ipHelle 3/1eMeHTTeH
TypaTblH 6/I0KTaH OpbIHAAMATbIH MOHTAX,
MOHTAaX YAepICIH MakcuMan Typae
MexXaHUKanayra , KpaH XXYKKeTepriwTiriH
TOMbIK Navaananyra, buikTikrTe
OpblHAANATbIH XXYMbICTApAbl a3anTyFa
MYMKIHAIK 6epeTiH, bipak »XYKKeTeprilTiri
Y/IKEeH KpaHAapabl, anaHaapAbl XoHe
KYPaCTbIpyFa KepeK XababIKTbl KaXeT
eTeTIiH MOHTaX Typl.
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+

= Ipl MOAYNbAI MOHTAX >XOHEe TyTac
TYPAEri MOHTaXX — KYPbUbICThI
KYPacCTbIpy TOMEHT| KanbinTa, KeTtepy
YXOHE OpHanacTbIpy TONbIK asgKTaIFaH
XXaFaanaa icke acblpbinaTbiH, OUIKTIKTE
OpPbIHAANATbIH XXYMbICTap 60/ IMaNTbIH,
6ipak KepeKTi >XababIKTbiH 601yl
KaXXeTTI MOHTaX TYypI.
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» Benek KoHCTpyKUManapAbiH MOHTaXb
Kesieci oflicTepMeH icKe acbipbliiagbl: Y3apTy,
ecipy , 6ypy, cbipraHay, BEpPTUKab KeTepy,
bICbIpMa, KEHICTIKTE OpPbIH aybICTbIPY.

= KOHCTpyKUMAnapabl opHaTy peTTifiriHe
6annaHbICTbl AnddepeHUmnanblk (benek)
)X9HE KelleHai (apanac) MOHTaX Typrepi,
anFaLllKbl €Ki 9AICTiH, 3/1EMEHTTEpPIHEH
TypaTbiH KOMOMHUPNeHreH (6enek-apanac)
MOHTaX TYpJiePiH aXXblpaTabl
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+

» [ndpdepeHumansik aaic 6apnbik 6ipTUNTI
KOHCTPYKLMsANap/bl FUMapat WeriHae
Hemece 6enrini 6ip MOHTaX anMarbliHAA
anfblH-ana opHaTyAbl, 0AaH KeniH 6acka
TUNTI KOHCTPYKUMSANAP MOHTaXbIH ecKkepeji.

=« KeweHai saic ap Typni TMNTI
KOHCTPYKUUANAPAbl KaTaH OPHbIKTbI XKYNEH]
KypaTblH FUMapatTbiH 6ip Hemece bipHeLle

iprenec yswbIKTap WeriHae MoHTaXxXaayabl
eckepeal.
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» MOHTaX yaepiciHiH AaMy 6afFbITbIHa
6annaHbICTbl KOHCTPYKLMSINapAbl
FUMapaT HeMce apanblk, 60UbIMEH
bekiTkeH ke3aeri 6onnblK 6arbITThI
XXOHE KOHCTpYKUMsinapabl FMMapaTTbIH
KeNiAeHEeH OCbTepIMEeH peT-peTiMeH
OpHaTKaHAaFbl KenaeHeH 6barbiTTapabl
aXblpaTaabl.
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» FMapaTTap MeH KypblibiCTapAbl Cany
KEHICTIKTE XoHE YaKbITTa 6TETIH b6eK
XXEKe XoHe KelweHAi TEXHOMOMNSSbIK
orepaumsifiap XXublHTbIFbl 60/bIM
Tabbuaabl.

= KypbinbIC yaepicTepiH opbiHAAY
MaKCcaTTbl baFbITTaNFaH, TE3
OPHblAaNybl CONKEC KEHICTIKTIK
napameTpnepre 6annaHbICTbl 60NaTbIH
ic-opekeT 60/bIn Tabbliabl.

38



+

s KypbinbIC YAEPICIHIH YaKbITTbIK
napamMeTpriepi OHbIH YakblT 60MbIHLLA
OPbIHAANYbIH X3HEe XYMbICTapAblH
XXanbl Y3aKTbIFbIH MaKCUManabl
VUKACTbIPYFa, XXYPAEKTIKKE XXaHE
aFblHAbIIbIKKA TipeK »acar
auKbIHAANAbI.
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= KypbINbIC YAEPICIHIH HErI3r YaKbITTbIK
napamMeTpsiepi yaepicTi opbiHAay Mep3iMmi,
XXYMbIC aybICbIMbI, 66N1€eK onepauusanapabl
OpblHAAY Y3aKTbIFbl 60/bIN Tabblnagbl.

=« KabbingaHraH welliMaep yaepicti opbiHAAY
KYHTI36enik rpaduri ()KymMblCTapabl eHAipy
rpaduri) Typinae

» MyHAaan rpadmk exi 6enikteH Typaabl:
ecenTiK >XoHe rpaduKTiK.
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+

« EcenTik 6eniriHae opblHAANATbIH KYPbI/bIC
YAepICTepi, XXyMbICTapabl OpblHAAYFa
KaXXeTTi enweM bipniktepi XaHe kenemaep,
OCbl KenieMaepre ecenTtesireH XyMblcKkepnep
MeH MallnHanapabiH eHbekK LWbIFbIHAaPSI,
Kabbl/iAaHFaH HeMCe ecenTesireH XYMbIC
ayblCbIMbl, 66NiM HeMece bpuraga Kypamsl,
ecenTeynep HaTUXXeCIHAE aNbiHFAH XXYMbIC
Y3aKTbIFbl (CaFaT, aybICbiM, KYH)
cunatTanajbl.
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