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AHJATIIA

«TompIpakTel KOC TMBIMIAKTBI Ka3y JKYMECiHIE CKpemep MIeMIIIiHIH
KOHCTPYKIUSICBIH JKETUIIIPY» TaKbIPbIObIHA JIUTIJIOMIIBIK KYMBICTBI aBTOPJIbIH
KOPBITBIHABl aTTECTAIlMSIChIHA >KOHE OakajaBp axKaJeMUSUIBIK JIOPEKECIH allyFa
YCBHIHBLIA/IbI.

Ochbl TUIIIOMABIK KYMBICTa CKPEMEP/IiH JKYMBICIIBI KaOAFBIHBIH THIMIUTITIH
apTTBIPY MAaKCaThIH/IAa OPHBIHJAJIFAH JUIUIOMIBIK 00ajga KeJiK KYpbUIbIMIAphIHA,
NaTeHTTIK 91e0M MariayMaTTapra >KYpPri3UITeH capanTama, CKpenepiH Herisri
napameTpiiepiH ecenTey, *)aHa TEXHUKAHbl OHIIPICKE EHTI3YAIH SKOHOMHUKAIIBIK
TUIMJIUTITIH aHBIKTAy HET131H/1e KeJeCl KOPBITHIHABLIAPABI KacayFra 00aabl:

- CKpemep HIOMIIIiHIH TOMBIPAKIEH TOJTBHIPBLTY TUIMILIITT TEK TPaKTOPABIH
TapTy KaOUIETTUIITIMEH FaHa €MeC, Ka3y KeJepriCiHIH MOHIMEH/I€ aHbIKTaIa Ibl;

- CKperep MeMINIHIH TOJy KeJEPTiCiH TONy KYiiHe OalIaHBICThl apTThIPY MEH
KECUIIHIN alaThlH TOMbIpAaK KaOaThIH a3aiiTy eceOiHeH TapTy OalaHCBIH YCTall TYPY
o/IiCl ©3apa KeIICIell, )KOHE MIOMIIITIH aKbIPFbl TONTHIPY KE3CHIHAETI THIMIUIITH
TOMCHJIETE/II;

- YCBIHBUIBII OTBIPFAH eKIHII MBIIAK JKYWECIHIH IIOMIIITIH apTKb
KaObIpFachIH/Ia OpHAJIACKAH KOC TBIIMIAKTHI Ka3y *KyueciH Kosnany. KoimaHbicTarsl
CKpenepliepAiH KYpPbUIBIMIAPMEH CalbICThIpFaH/ia OVl TEXHUKAJIBIK MISHIM Kazy
kenepricin  12...20%-ra azaiiTeil, Olp yakbpITTa IIOMIIITI TOJTHIPY ACHIEHIH
apTTHIPAJIBI;

- KOJIAHBICTarbl OapilapMEeH CaJbICTBIPFAH/Ia VCHIHBUIBITBIH KYPBUIBIM/IAFbI
CKperep OHIMJIUIIT TachIMaliflay Y3aKThIFbIHA OaitnanbiCThl 1,15..1,3 ece yThIMIBI.

JKyMpbIcTa KaXKeTTl dKYMBIC ChI30a1apbl ChI3bLIBII OHICII/I].

Tycingipme >xazbacet 39 OerreH Typansl, rpadukaneik Oemimiame Al
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AHHOTAIUA

JlutioHslii paboTta Ha TeMmy: «PEeKOHCTPYKIIMS KOHCTPYKIIMHM KOBIIIA CKpernepa
C JIBYXHOXXE€BOW CHCTEMOW KOMaHWs TPYHTa», MPEJCTABIACTCS JJII UTOTOBOM aTTe-
CTalli{ aBTOpa U MPHUCBOCHUS aKaJEeMHUYECKOM CTETICHN OakasiaBpa.

JlanHasi nurioMHas paboTta, TMOCBAIIEHa K pa3paboTke padodero o0opyaoBa-
HUS CKperepa C 1eJIbI0 MOBBIIMICHUS 3P (HEKTUBHOCTH pabOThl, HA OCHOBAHUH BBIMOJI-
HEHHOI'0 aHajiM3a KOHCTPYKIIMU MallllH, TaTEeHTHO-TUTEPaTypHOTo 0030pa, pacueToB
OCHOBHBIX ITAPAMETPOB CKpeTepa, pacuera 3KOHOMHIECKOH 3(h(PEKTUBHOCTH OT BHE-
JIPEHUS HOBOW TEXHUKU B MPOU3BOJICTBO, MOKHO CJI€TIATh CIAEAYIOIIUE BHIBOJIBI:

- 3(QPEKTUBHOCTH 3aIlOJHEHHsI KOBINA CKpenepa TPYHTOM OIpeaessieTcss He
TOJIBKO TSTOBBIMU Kau€CTBAMH TPAKTOPA, HO U BEJIMYMHONW COMPOTUBIICHUS KOTIAHMUIO;

- YBEJIMUEHUE COMPOTHUBIICHHUS 3allOJIHEHUIO KOBILIA CKperepa Mo MEpe €ro 3a-
MIOJTHEHHS U MPUMEHSIEMBIM B HACTOsAIIEE BpeMs CIIOCO0 MOJAepKaHus TATOBOro Oa-
JIaHCa 3a CYET YMEHBIIICHUS TOJIIMHBI CPE3aeMOM CTPYKKH BXOJAT B MPOTHBOPEUHE
MEXIy co00i 1 CHIXKAIOT 3()(PEKTUBHOCTD 3aIIOJIHEHHSI KOBIIIA B €T0 3aKJIFOYUTEIILHON
CTaJINH,

- TIpeJI0’KeHAa YCOBEPIIICHCTBOBAaHHAS KOHCTPYKIIUS KOBIIA C JABYXHOXKEBOM
CHUCTEMOM KONIAHMS U C 3aIHUM PACIOJIOKEHUEM BTOPOM HOKEBOUM CUCTEMBI y 3aIHEH
CTEHKHU KOBIIIA, KOTOpas MO3BOJISIET CHU3UTH CONPOTUBIICHUE KomaHuto Ha 12...20%,
OJIHOBPEMEHHO MOBBIIIAs CTENECHb 3aMI0THEHNS KOBIIIA,;

- TI0 CPAaBHEHUIO C CYIIECTBYIOIIUMU KOHCTPYKIIUSIMH CKpEmnep ¢ Ipejjarae-
MOM KOHCTPYKIIMEH KOBIIIA BBIUTPHIBAECT B MPOU3BOAUTEIHLHOCTH B 3aBUCUMOCTH OT
JaJTbHOCTH TPAHCIIOPTUPOBAHUS MTOPOIBI.

B pabote pazpaboTtansl 1 opepmiieHbl pabodyre YePTEIKHU.

[TossicHuTenpHAs 3amucka u3jioXkeHa Ha 39 cTpaHuiax, rpadudeckas 4acTh CO-
nepkut 6 muctoB popmata Al.



ABSTRACT

Diplomatic work on the topic: “Reconstruction of the design of a scraper
bucket with a two-knife soil digging system”, is presented for the final certification of
the author and assignment of an academic bachelor's degree.

This thesis is devoted to the development of working equipment of a scraper in
order to increase work efficiency, based on the analysis of machine designs, patent
literature review, calculations of the main parameters of the scraper, calculation of
economic efficiency from the introduction of new equipment into production, we can
draw the following conclusions:

- the efficiency of filling the scraper bucket with soil is determined not only by
the traction characteristics of the tractor, but also by the amount of resistance to
digging;

- an increase in resistance to filling the scraper bucket as it is being filled and
the currently used method of maintaining traction balance by reducing the thickness
of the cut chips is in conflict with each other and reduces the efficiency of filling the
bucket in its final stage;

- an improved design of the bucket with a two-knife digging system and with a
rear location of the second knife system at the rear wall of the bucket is proposed,
which allows to reduce digging resistance by 12 ... 20%, while increasing the degree
of filling of the bucket;

- compared with existing designs, the scraper with the proposed bucket design
wins in productivity depending on the range of transportation of the rock.

In the work, working drawings are developed and ofermlen.

The explanatory note is set out on 39 pages, the graphic part contains 6 sheets
of Al format
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KIPICIIE

ABTOKOIKTIK KOJJIapJbIH 3aMaHayH KETICIHIH JaMybl JKep >KYMBbICTapbIHA
apHaJIFaH KOJIKTEeP/IH, COHBIH I1IIIHJE >KalIbl XKEep *KYMbICTaphIHbIH 20 MailbI3bIH
KYpayIibl CKpenepiep/iiH kaHa KYPbUIBIMBIH jKacay »KOHIHJIET] MOCEJICHIH HIeHTiMiH
131EH 1.

CkpenepaepiiH KYMbBIC €pEeKIIEeNIT K0 KYPbUIBICHIHIAFBl OApIBIK KEp Ka3y
JKYMBICTAPBIHBIH  (TOMBIPAKTHI ~ OHJIEY, OHBl TachIMaljay, TaFalbIHIAJIFaH
KAJIBIHIBIKTA OHBI JKal0 »OHE aJJbIH aja HBIFbI3Aay) KEIICHIH OpBIHIAW ay
MYMKiHAIr1. CKpernepiep aliblK KeH KYMBICTApbIHAA J1a COTTI KbI3MET KepceTei, 3..5
KM KAIIBIKTBIKTAFbl TachIMAJIJIay/la YKCKABAaTOpP CHSIKTHI KOJIKTEpPMEH Oocekenece
amanpl. COHBIMEH KaTap CKperepiep dKOJOTHSIIBIK TYPFIJIaH 3USHIBUIBIFBI €H a3bl
OOJIBIN caHaabl, dCIpECe OpMaH aliMarbIHAFbl KYMBICTAP YIIIH.

KyaTTel oSHeprusiMeH KaHBIKKAH IIBIHXKBIPTA0AHABl KOHE  JIOHTEJIEKTI
TapPTKBIIITAPbl CEPUSUIBIK IIBIFAPY KOHE Wrepy OarbIThIHIIAFbl TPAKTOp Kacay
CaJIACBHIHBIH JIaMYbl TOIBIPAKTHI CKPEMEPMEH OHJCYJIe TAPTKBIII KO3FAITKBIIIBIHBIH
KYaTTBUIBIFBIH TApPTy PEKUMIHJE PAMOHAIABI KOJJAaHY MOCENIECIH TYBIHAATTHI. by
OarbITTaFbl KYPBUIBIMJBIK IICHIIMJEP JOCTYpJl HUTEPriil TPaKTOpAbl KojjaaHOan
TOTNBIPAKTHI 631 OHJACH ajaThiH TI30€KT1 cajaMarbl ©3TepeTiH CKpemnepilik arperarrap
Kacayra okenal. MyHIail mporpeccHBTI >koOanapibl TIKIPUOEHE Ky3ere achipy
TONBIPAKTHl CKPETIEPMEH Ka3zy, JKep KasyIlbl TPAHCIOPTTBHIK KOJIKTEPIiH TapTy
MEXaHHUKAChl, CKPETEPIIK arperaTrTap/sl ’Kacay >KOHE eCenTey TEOPHSCHI, OJap/bIH
JKYMBICTaphIH JKOHOMHKA-MaTEeMAaTHKAIBIK MOJEIBIALY CaJlaChIHAAaFbl 3aMaHayH
3epTTEYJIep HOTUKEIEPIH KApacThIpy HOTHXKECIHIE OOJIJIBI.

Ckpenep IWIOMIIIIHIH TOMBIPAKIEH TOATBHIPBUTY THUIMIUIIT TEK FaHa
TPAKTOPABIH TapTy camacbIMEH FaHa eMeC OHBIH Ka3y KeJepriciMeH JIe aHBIKTala/lbl.
Ckpenep MOMINIHIH TOJNy KEIEPriCiH TOJYy KyHiHe OailIaHBICTBI apPTTHIPY MEH
KECUIIHIN anaThlH TOMBIpAaK KaOaThIH a3aiTy eceOiHeH TapTy OalaHCBhIH YCTall TYPY
o/IiCl ©3apa KeINICIEeH i, )KOHE MIOMIIITIH aKbIPFbl TONTHIPY KE3CHIHAET1 THIMIUIITIH
TOMEHJIETE 1.

Ocpuraiiimna Ka3y Ke3lHJe TI30eKTIK caJMarbl e3repeTiH (Ti30€KTiK TapTy
camacelH apTTBIPy) JKOHE OJapJbIH TMBIIIAKTHIK JKYHECIH KEeTULNipy (TONTHIpY
KEJIEPTiCiH a3aiiTy) CKpemepilik arperaTrTapiblH >KYMBICHIH 3€pTTey TaKbIPhIObI
FBUTBIMU MaHBI3/bI )KOHE aKTyaJlIbl MOCeJIe OO0JIbIN TaObLIAbI.



1 7Kannbl 6estimi
1.1 Ckpenep KyYpbLIFbICBIHBIH TAFAUBIHAAIYBI KIHE JKIKTexyi

Ckpeniep 631 XYpeTiH HeMece TipKeMelli JKep Ka3ylllbl TPaHCIOPTTHI\ KOJIiK
O0JbIN TaObLIaAbl, OHBIH KYMBICHIBI MYIIIECI — TOMEHT1 *KaFbIHJA TONBIPAKTHI KECYTe
apHAJIFaH TbIIIAKTapMEH KaOJIbIKTadFaH MHEBMOJOHrenekTi meminl. Ckpemneprep
[..IY neHreini TombIpakTap/bl aiMaKThl KYPBUIBIC YIIIH WHXEHEPIIK Aaspiayja,
ayJaHaapAbl )Kocnapiay/aa, SpTypil FUMapaTTap acThlHA YJIKEH Op HEMece OHBIKTap
Ka3yJa, kacaH/bl Cy KoMMajapra >KoHe TaF COJI CUSIKTBI MaKcaTTapFra apHarl KadaTTar
Ka3yFa, TacbIMaijiayra, Kabarram ceOyre, Tericreyre >KOHE IlIiHapa HBIFbI3/IayFa
apranran. Ckpenepiiep keOiHece aca ABIMKbUIIAHOAFaH, ipi TaCThI KOCHAJIaphl KOK
TONbIpakTapAa  (KymMaWTTapja, casfgakrapia JKOHE  Kapa  TOIbIpakTap/a)
KOJJIaHbLIaAbl. AYBIp TONBIpAaKTapJa CKpEnepiiepMeH >KYMBIC >Kacay allJbIHIa
TONBIPAKTHIH KECUJIETIH KaOAThIH apHabl KOTICHITA/IbI.

Ckpenepaep/iiH HEri3ri mapamerpi OOJBIN OHBIH THUIOJIIEMIIK KaTapblHa
YKaTaThIH MOMIIITIHIH T€OMETPHUSIIBIK CHIABIM/IBLIBIFBI (M3).

1 2 J 4

=

a — Tipkemeli; 0, B — O1p JKOHE €Ki OCTi 031 )KYpeTiH; 1, 7 —IIBIHKbIPTa0aHIbI KOHE
JIOHTEJIEKTI TPAKTOPJIEp ; 2, 6 — UTIHICTI )KOHE €PTOKBIMIBI KYPBUIFBI; 3 — KHUEK; 4 —
meMinr; 5 — 61p OChTi TAPTKBIII
1-cypert - Ckpenepiep
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CkperepiepaiH ChliiBIMIBLIBIFEL OOibIHIIA oMap Kim (5 M° -ke [eidiH), opra
(5...15 M) xome yixer (15 M° -TeH KOFapbl) GONBIN SKIKTENIHE.l; LIOMIMIHIK
JKYKTEY TOC11 OOMBIHIIIA — TOMBIPAKTHIH KECLIETIH Ka0aTbiH OIpTiHACH KYIICHTYIII -
0oceH IKYKTEeMell, ThIpHaAMajbl »>JIeBaTOp KOMETIMEH — MOXKOYpJl KYKTey.
[lemimTeH Tycipy ojici OOMBIHIIA IMIOMIIT KaOBIpFaJapbIHBIH TapPTKBIIIT Kypajaap
KOMETIMEH KbUDKYbl OOWBIHINIA — IIBIHXKBIPTA0AHBI TPAaKTOpJapFa >KOHE €Ki OChTI
JIOHTEJICKTI TapTKbITapra TipkeMeni (1, a cypet); 6ip ocbkTi xoHe (1, 6-cyper) exi
OChT1 (2B-CypeT) TapTKBIIITAPMEH arperarTamymibl ©31 KYpeTiH Ooblm; Oackapy
ToCcii OoWbIHIIA — OoylaTapkaH OJOKTHI (MEXaHHMKAJBIK), THUAPABIUKAIBIK KOHE
AIIEKTPOTUAPABINKAIBIK 0aCKapMaIbl OOJIBIT JKIKTETIHE].

byriari Tapaa mbIFapbUIaTBIH CKpETIepiiep MIOMIIITI MXOYpil Tycipy MEH
KYKTEYl, MOMIIITIH aJlbIHFbI KAIKbIIIBIH €Ki 9PEeKEeTTI THAPOLUIUHAP KOMETIMEH
KeTepil TYyCIpy, KECYy TEPEHIITH TaHJIay bl KAMTaMachl3 €TYIIl >KYMBICIIbI alaHbIH
TUIPABIMKAIIBIK DJOHE DJJIEKTPOTHAPABIUKAIBIK Oackapy xkyilecine wue. I[llemim
NBIIIAKTApbIH  TOMBIPAKKa MOKOYpIl  TEpeHJeTy KecUIl ajblHAThIH — Kabat
KAJIBIHJIBIFBIH JIQJT PETTEeYyTe MYMKIHJIIK O€pil, TOMBIPAKTHI )KUHAY YaKbITHIH a3aiThIIl
TBHIFBI3 TONBIPAKTAP/IbI TUIM/II OHACYTe MYMKIHJIK Oepei.

4 O G O

Ty .o P T LR

é

2-CcypeT - ©31 KYpEeTiH CKpenep/IiH KYMBICITBI IUKITIHIH ONeparusiapbl

[lapyambuiblK TEH OHEPKICINTIH OpTYpJl cajaliapblHIa 31 JKYPETiH
MTHEBMOJIOHTENIEKTI ~ CKpemepiep  KeHiHeH  TapanradH.  JKOFaprbl — KOJIKTIK
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KeuTmaMasikka (40...50 xkM/car) >KoHE OJIapAbIH ENTUTITIHE OalIaHBICTHI OJap.IbIH
OHIMILTIT XbpUTaaMabIFbl 10...13 kM/car G0JIaThIH HIBIHKBIPTA0AHIBI TPAKTOpPJIApFa
TIPKETIHETIH MOMIMITEPMEH CaJIbICThIpFaH/a 2...3 ece JKorapbIpak.

CkpenepiiH ~ KYMBICIIBI ~ YpJICl  KeJeciie  TI30C€KNEeH  OpbIHJaIaThIH
onepanusiiapAaH TYpaAbl: TOMBIPAKTHl KECI ajly >KOHE IIOMIITI TOJTBIPY,
TONBIPAKTHl IMIOMIIINEH TOCEY OpPHbIHA TachbIMajiay, TOMBIPAKTHI KYKTEY >KOHE
TYCIpy, MAalllMHAHBIH Kepi 0oc Xypici. TombIpakThl KWHAY Ke31HIE TOIbIpaKKa
TYCIpUITE€H MIOMIIITIH 2 MBIMAKTAphl (2a CypeT) TOMBIKTHI h KaabIHIBIKTH KaOaThIH
Kecel, KecllreH KabaT >KanKpIIbl KOTEPUIIN TypFaH IeMilke Tyceni. Tomnbipaknexn
TONITBIPBUIFAH IIOMIII TPAaHCIOPTTHIK Kyire ketepiieai (2,0 cyper), >Kamkpim 3
XKaObUTBIIT TOMBIPAKTBIH TOTUTIN KeTyiHe keaepri xacaiinel. [lemimrten Tycipy
Ke3inae (2,B cypeT) JKamKbIll KeTepiieAl N1e TOMbIpAaK TOMEHJIETUINeH IIOMIIITeH
IIOMIIITIH apTKbl KAOBIPFACBIHBIH 5 ajjiblFa KbUDKYbI apKbLIbl UTEPLIE/], IIOMIIITIH
KeCylIl >KMeri MeH >kep O€TiHIH apachbIHAaFbl PETTENIHETIH CaHbUIay TOCEIIHETIH
TOTBIPAK 4 KaJBIHJABIFBIH PETTEH 11, OJI MIOMIII MbIIIAFBIMEH TEriCTeNin Oip IIEeTIHeH
CKpenep JOHreJeKTepIMEH HBIFhI3aNbIHAABL. boc Kypic Ke3iHae 00C TypFaH MIOMIII
TPAHCHOPTTHIK KYWTe KOTEPUITeH, >KAIKBIIl TOMEHAETUIreH. TBHIFBI3 TOMBIpaKTa
MIOMIIITI TOJTHIPY KE31HJE CKpEenepaiH TapTy KYIIH apTThIpy YIIIH WTEpTill
oynpmozep 1 (2, a cyperke Kapa) Kosjanbuianbl. IllemimTi TONBITpY Ke3iHIE
CKpenep/iH opTaila >XbULIAMIBIFBI 2..4 KM/CaF, KONIKTIK KO3FaJbIC Ke3lHJe —
TPaKTOP HEMECE TaPTKBIIITHIH MaKCUMAaJIbI Kb IaMAbIFbIHEIH 0,5...0,8.

Ckpenepiep/iiH Keioip MOJIETbIEPIHIH KYMBIC KE31HAET1 KeAeprulepiH a3zauTy
YIIIH HIOMIIIKE €HIC KBIPFbIII KOHBeWep (3eBaTop) OpHATaabl, OJI TMbIIIAKIECH
KECUIFeH TOMbIpaK KaOaTblH MIOMIMIKE MXKOYpal IKYKTEN-TYClpy KbI3METIH
aTKapaZbl. OJEBAaTOPJbI KYKTEMEJl CKpemepiepal a3 KeJeMIl >KYMBICTaparbl
YTITIIMEN1 TOMbIpaKTapaa KOJIaHa bl.

OpbIiHIATaTBIH KYMBICTBIH TYpl MEH KeJeMiHe OalIaHbICThI CKpemnepiiep
KO3FaJIBICBIHBIH, OPTYPJl cyi0anapblH KOJJIAHIbI — DJUIUIC, CETi3/IK, KOJJACHEH
IIOJIMEKTI, XKOHE T.0. Dimrc OOWBIHINA KO3Faly CYJI0achlH YJIKEH opjiapaa >KoHe
OMBIKTapaa, KOJACHEH IIOIMEKTI )KOHE CeTi3/IK CYJI0aHbl — ay/1aHbl OOMBIHIIA YIKCH
Oipak TepeH eMec YHFbIMasap YIIiH KOJIaHa bl

[brHxBIpTaOaHABl  TPAKTOPJAPIAFhl TIPKEMENENl CKperepyiep ayblp >KOJ
JKarganaapelHIa JKYMBIC jkKacayFa KaOijaeTTi. by KemikTepaiH TOMEHT1 KOIKTIK
xbutaamasikTapsl (10..15 kM/car ken emec) TonbipakTapabl 500..800 M KalIbIKTHIKKA
TachIMAJIJIAyAbIH SKOHOMHUKAJIBIK TUIMIUTITIH IIEKTEW1. ©31 )KYpEeTiH CcKpernepiep
Typa OCBHIHAAW CBHIMBIMIBUIBIKTAFBI TipKEMENENl KOJIKTEPMEH CalIBICThIpFaH/Ia
JKOFapbl YSJIBUIBIKIIEH, ENTUIIKIICH, KONIKTIK KbUulaamablKneH (50 km/car) jxoHe
OHIMIUTITIMEH CUITATTAIBIHAIEIL.

O31 KYpeTiH CKpemnepjepMeH TOMbIpaK TackiMangay y3akTeirbl 5000 M
KaIIBIKTBIKKA JIEHIH DKOHOMHUKAJIBIK THIM/II.

1.2 CkpenepJiepaiH :KYMbICHIBI dKA0ABIKTAPbI

Ckpenepiep/iiH KYMBICIIBI KaOJbIFbl OOJBIN TYOIHIH alIbIHFBI OeiriHae
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y3bIHa 0O0ibI CaTBUIBI MBIIIAKTAPBI Oap TOHEKEpJIeHreH meMinl caHanaasl. [lemimTin
apTKbl OeJIiriHAe €Ki MaFbIHaJIbl TaFalbIHIAMybl Oap Oydep Oap. bipinmi sxarmaiina
OJI CKpemepii UTepy Ke3iHjaeri Oyibao3ep KaWbIpMachlH Tipell TYpyFa apHajFaH.
Exinmm xarnaiina 0ydepaiH opTaHFbl apKaldbIFbl apTKbl KAOBIpFaHBIH apTKbI LIMET1H
OarpITTayIIbl peTiHae KosjmaHanpl. IllemimriH Oyiip KaObIpramapbl KaTThUIBIK
apKaJILIKTApMEH KYLIEUTUIreH OosaT rapakTapaaH »acaibiHFad. [llemimriy Oyiip
KaObIpralapblH/Jia J>KaMKBIIITB OacKapy THUIPOLMIMHAPIEPIiH OEKITyre apHajlfaH
KPOHILTEIH MEH TECIK, JKETUIETIH ayHaKIIabl OEKITyre apHalfaH Tipey MEH apTKbl
JIOHTeNEeK OCiH OekiTyre apHiaraH ysmbikrap Oap. IlemimTiH apTKbl KaOBIPFachl
KBUDKBIMAJTBl KATKAHIBI CUTATTANABI JKOHE JKaHBIHJA OaFbITTAayIIbl ayHaKIIaIaphI
Oap. Anaiima Oyl ayHakmiagap TOIBIPAKTHI TOTY KE31HAE apTKbl KaOBIPFaHBI TYCII
KeTyZeH cakramaiabl. KaOpbiFaH ycTam TYpPAThIH KOHE OPHBIKTHIPATHIH OJT apTKBI
inmek. JKamkpImm aiHBIMAIBI JKOHE THUAPOUMIUHAPMEH OacKapbhUIaThIH OOy
MYMKIH.

CkpenepiiH aJlJIbIHFBI JKUEKTEpl apka CHUSKTHl OpBIHAAIFAaH >KOHE O3
KYPBUIBIMBIHJIA TAPTKBIIIINEH apKaHbl, HIHTIPEKTI JKOHE >KETUIMEN ayHaKIIajbl
KaIFaWThIH 11yoepini (mkBopeHb) Oap. Ecmeni Gackapmanbl TipkeMeli CKpemnep
meMinn 0ackamia KypbUIbIMFa He. AMWBIPMAIIBUIBIFBI — IIOMIIT Oip yaKbITTa
CKpenep/iH apTKbl JKHeri OOJbIl, ekl Oyiip KaObIpra/laH >KOHE apTKbl KaOBIPFACHI
OOJIBIN CaHAJIATHIH MOMIII TYOTHEH TYPabl.

1 — xabObIpra, 2 — GarbITTAYIIbI XKOJAKTap, 3 — TYII, 4, 16 — OailnaneicTap, 5 — 6epene,
6 —xuek, 7, 17 — tecikrep, 8 — Oydep, 9 — xkapThl och meTMONbIHBI, 10 — Kaknak, 11,
12 — cykkpinap, 13 — kecyu nelmak, 14,15 — opranssl xkoHe OyHip nblmakrap, 18 —
MBIIIAKACTHI TAKTAIAPhI
3-cyper - [llemim

OPTYPAl TUI OJIIEM]II CKpPENepJIepAiH KYMBICIIBI KaOIbIKTaphl KYPHUTHIMBI
OovipiHIIa Oip TUNTi. bynm kaOnbIKTap anfblHFBI OCHTEH, TapPTKBIII KUEKTEH,
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KATKBIIIBI MEH apTKbl KaObIpFachkl Oap IIOMIIITEH, JIOHTEIEeKTepACH >KOHE
TUAPOXKYHEEH TYPab.

TapTKpIll KUErl TapTKBIIITHIH TapTy KYIIIH LIOMIIIKEe Oepy >KOHE aJJbIHFBI
OCTI1 CKperiep IMeMIIIIMEeH JKaJlFayFa apHaJiFaH.

[emimr (3 cyper) ckpernepMeH OHACTIHIN JKaTKaH TOMBIPAK YIIIH >KYMBICIIBI
CHIMBIMJIBUIBIK, COHBIMEH KaTap TAapTKbIII KYIIIHEH, KOJIK MaccachlHaH J>KOHE
TONBIPAK MAacCCaChblHAH KYKTEME allylllbl TacyIlbl >KUEK KbI3SMETIH aTKapaJibl.
ATBIHFBI )KaFbIHAH IIOMIIT aJJIBIHFBI OCHKE KOHE TAPTKBIII KUEKTepre CYKKbuTap 11
apKbLUIBI Tipenedl, ajl apTKbl JKaFbIHAH IIETMOMBIHFA 9 OpHATBUIFAH JOHIEIEKTEPIiH
&KapTel ocbTepine Tipeneni. On exi Oyhip KaObIpragaH: eki Oyilip kaObipra 1, Tyn nen
OydepiiK )KUEeKTEeH 6 TOHEKEPJICHT'€H KYPBUIbIM/IbI CUMIATTaN IbI.

byiiip xaObipranap 1 mapakTblK >kaliMajapJaH j>KacajbIHFaH >KOHE KeJJICHEH
KOHE Kes0ey TecemenepiMer KymenTinreH. Kaowsipranapaa 1 anabIHFbI dKaNKbIIITHIH
1IMeriHe apHajraH 12 cyKKbUIap, TapTKBIII KUEK CYKKbUIAphl 11, ruaposkemninepi
OexiTyre apHayiFaH KakmaktapmeH 10 >kaObuUtraH KaObIpFa 1IIHAEC OpHAIACTHIPHUIFaH
oiibiMmanap Oap. OH xoHe con OyMip KaObIprajap e3apa KopanThl KHUMaHBIH
anJbIHFBl 16 >koHEe eki apTKbl 4 OailjaHbICTapbIMEH, TynmneH 3 OailjlaHbICKaH.
AnAbIHFRl  OaliJlaHBIC IMIETTEPIHE MIOMIIITI KOTEPIN-TYCIPYy TUIAPOLUUIUHIAPIHIH
COTAIILIKTAPBIHBIH,  (IITOK) OAacIIBIKTaphlH OekiTyre apHairaH Tecikrep 17
JTOHEKEPJICHT EH.

KanbiHplpak MmapakThlK JkaliMajga SKOJaKTapblHAH JalblHAATFaH OyHip
KaObIpFajap/IblH aJIJIbIHFbI JKHEKTepiHae OyHip KaKTarbl TONbIpaKTapAbIH OYHIpIIK
HIBIPFBIIAPFA TYCIN KETYiH a3aiTy YIIiH, TOMBIPAKTHl KeCyre apHaraH mblirakrap 13
oexiteni. Kopantel kuMubIH TYO1 3. TynTiH anablHFbl Oednirine nblmakrapasl 14,15
OEKITETIH MBIKTHI NBIIIAK acThl TAKTA.

Bbydepaik sxuexk 6 CypbINTHIK JKaliMaJaH >KacaJlbIHFaH JIQHEKEPJICHIeH
KEHICTIKTI Kaubin. JKuek MeMIIITIH apTKel OalaaHbICTapblHA JOHCKEPJICHTCH JKOHE
OHBIMEH OIPTYTAaC KYPBUIBIMJBI cUNaTTaiiabl. JKuekte OarbITTaylibl apKajdbIKTap 5
JKOHE apTKbl KaOBIPFAHbl KBUDKBITY THAPOIMIMHAPI MEH WTEPriliTi OpHaTyFa
apHanraH Teciktep 7 Oap. JKuek KaWblpbulFaH mapak — OydepMeH asKramaibl, OJ
TONBIPAKTHl ~ JKMHAyJa CKpenepAl WTepy YakbpIThIHAA HWTEPrim  Oyibao3ep
KallblpMachbIHA Tipenel. 3

Kankpim (4 cyper) MIOMIIITIH alAbIHFBI KaOBIPFAchl, TOMBIPAKTHl KUHAY
YaKbITBIH/JIaFbl KYKTEY CaHbUIAYBIHBIH OUITITIH peTTen OThIpyra apHaiaraH. JKankbI
— JIOHEKEPJICHTeH KYPbUIbIM, alIIBIHFBI KaknaaaH 1, teciktepi 3 Oap eki Oyiip OeTTeH
2 Typaasl. Kakma >koraprbl JKaFblHAH YJIKEH paJUyCIlieH KalbIpbUIFaH TapaKTaH
navbiHaanrad. KakamanbelH TOMEHT] Karbl TOMBIPAK MPU3MAaChIHAH HET13T1 KYKTEMEH1
anazipl, TOCEMEJEPMEH S5 KYUIEHTUIreH, HET13T1 MapakieH Oipre MBIKTbl KYpPbUIbIM
kacaiiapl. bomar mapakraH kacanbplHFaH €Ki OeTr 2 Kakma OyHipiepiHe
JTOHEKEPJICHTEH.

berrepmin ymTapbiHaa JKanKbBIITHI IMIOMIMITIH OYHip KaObIpFajJapbIHIaFbl
CYKKBITAp KOMEriMEH TOTCalbl OEKITyre apHajdfaH TECIKTep KapacThIPbLIFaH.
Kaknara anaplHFBI >KaFbIHAH JKAIKBIIl TapPTKBIMIBIHBIH CYKKBUIAPBIH OEKITyTe
apHaIFaH TecikTepi O6ap KpoHmTelH 4 noHekepieHred. beTTepi 6ap anabIHFBI Kakma
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meMimTiH Oyiip KaObIpFaJapbIHbIH apachblHAa MIOMII 11I1H]Ie OpHAIACKAH.

1 — xakmna, 2 — 6errep, 3 — TeCIK, 4 — KPOHIITEHH, 5 — TeceMenep

4-cypert - Kankpir
I 7 8 9

)

NN,

AN

N Y

1 — xakmna, 2 — Tecik, 3 — Tipey, 4 — urepriil, 5, 6, 9— ayHakmanap, 7 -MaicaysbIT,
8 — mraiiba
5-cyper - lllemimTiH apTKbI KAOBIPFAChI
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[lemimTiH apTKbl KaOBIpFachl (5-CypeT) TYCIpy YaKbIThIHAA TOMBIPAKTHI
utepyre apHamran. On kaknma 1 MeH wurteprimreH 4 TyYpaThiH JOHEKEPJICHTEH
KypbutbiM. Kakma 1 6osiat mapakTaH JOHEKEPJICHTCH apTKbI JKaFbIHAH KOJJICHEH JKOHE
Kebey TeceMenepMeH, KaTThUIBIK KaObIpFajapbIMeH KylehTinreH. Wreprimn meH
KaKa TOpamTapblH KYHICHTY YINIH EHKEWreH JKoHE KeNJeHEeH Tipeynep 3
KapacThIpbUIFaH. TepOemy MONBIHTIpETiHE OpHATBHUIFAH OarbITTayIIbl ayHaKIIagap
apTKbl KaObIpFa KO3FAJIBICBIHBIH KEJEPTiCiH a3ailTajapl, COHBIMEH KaTap OJapiblH
KUFAIITaHybIH OoNpipMaiiibl. KaknmanbiH TeMeHri 6 sxoHe OyHipiik 9 ayHakanapsl
03 KeMepiKTepiMeH Mmemim TyOiHe >koHe OyilipiHe JoHEKepJIeHreH OarbITTayIIbl
xkoyak OoitbiMeH TepOeneni. Cdepanblk ayHakmamap 5 KeJJIEHEH >XOHE KeJoey
Ka3bIKTBIKTapa >KYNTAChI OpHAJIACKaH.

ApTKbBl KaOBIpFaHBIH alifa oHE apTKa JKbUDKYBl KE31HJE ayHakmamap 5
mIBEJJIEp TYPIHAE OpBIHAAIFaH OaFbITTAyIIbl APKBUIBIKTAPMEH IOHTENCUl >KOHE
UTEPrimTiH 4 apTKbI JIMET1HIH OaFbITTaJIFaH KO3FAJIBICKIH OCKITE 1.

1.3 O3l KKypeTiH ckpenepJiepaid 6ap MoAe/bAePiH MOy

OJem OoiibiHIa ckpenepiepAin eraipymiiepi Volvo Construction Equipment,
Caterpillar, Terex »xone Oackamap. TMJl ennepinae ckpenepiaepai C.M.Kupos
aTblHAarbl MOTMIIEBCK aBTOKONIK 3aybIThl koHE «Jlopmaimn» YenssOMHCK 3aybIThl
OHJIIpeIl.

TMJl ennmepiHae IIbIFAphUIATBIH 631 JKYPETIH CKpenepiepialH  Keulip
MOJIeTIbIEPIH KapacThIPAUbIK;

'uppaBnuKanblK >KeTeKTi koHe MaxOypm Tycipyun J3-111T ckpenepi (6
cypet) I xone Il Tonrarel TomblpakTap MeH anAblH ana KomncbiThuirad III xone 1Y
TOMTapAaFkl TOMBIPAKTAP/Ibl KAOATIEH OHACYTe apHaJIFaH.

e

S S S S S S S S S S S SIS A S S A S IS

1 — MoA3-546I1 TapTKBIIIbI, 2 — €PIIKTI-TI30€KTi ka0IbIK; 3 — OK aFar; 4 — memiIn
THAPOLIMIIMHJIPI; 5 — JKAIKBIIT; 6 — MeMII; 7 — apTKbl KaOBIpFa; 8 — JKaIKbIIII
THAPOIMIIMHIIPI; 9 — apTKeI neHrenek; 10 — 6ydep; 11 — mpimak; 12 — Gypbuibic
TUAPOIVITHH]IP1

6-cyper - I3-111I1 ckpenepi
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Ckpeniep MoA3-54611 Oip ocTi 1eHreneKTi TapTKbIIIbIHA KapThlIai TipKemell
MMHEeBAaTUKAJIBIK IIWHAIBI TOHTENeKTI arperar. JKapThuiail Tipkemeni OeiKTi OpHATy
YIIIH TapTKBII KOJIOey TECIKTEpPMEH ajllaKTaThlIFaH ePIIIKTI Ti30€KT1 >kaOJbIKIeH
JKaOJpIKTamFaH, Oyl >KaOJbIK TapTKBIII TEH JKapThlIalh TIPKEMEHIH KoJAecHEeH
XKa3bIKTHIK OoWbIHIIa 90° -Ka e3apa BIFBICYbIH KaMTaMachl3 €Tejll, TapTKBIIITHIH
CKperepre KaTbICThl eHKero OypaItibl 20°.

Ckpeniepii KaOJbIK JKAMKBIIIBI MEH apTKbl KaObIpFachl Oap IIOMIIITEH
MIOMIII TIeH TAPTKBIIITHIH epUIIKTI TI30€KTi KYPBUIFBICHIH KAJIFAYIIbl TAPTKBIII JKUET1
( OK ararTaH), HeMIIl )KETET1HIH TUAPOKYHECIHEH, JKAKBIII ITeH apTKbl KaObIpFaiaH
Typaasl. COHBIMEH KaTap CKperep TeXeylmTepal 6ackapy MHEBMOXYHECIMEH >KoHE
KAPBIKTBIK Oenri  Oepy aneKkTpokyieciMeH (TabapuTTTIK mamaap, OYpbUIbIC
KOPCETKIMTEP1 JKOHE T.0) KaOABIKTAIIFaH.

[Ilemimm — JOHEKEPICHTEH, CHIPTKBI JKaFbIHAH MBIKTBUIBIK apKaIBIKTaAPhIMEH
JKOHE OeTTepMeH KYHIEHTUIreH. APTKbl JKarblHaH IIOMINI TIK  OYPBIIITHI
apKaJbIKTapJaH TYpaTblH KEHICTIKTI (epMaMeH askranajbl, Oyin depma HUTEprill
TPaKTOP/Ibl ayblp TOMBIPAKTAPMEH IIOMIIITI TOJTBIPFAH >Karjgaija KoJJaHyFa
MYMKIHJIIK Oepe/i.

Kartel KOHCTpYKUMSIHBIH TYOl aJJbIHFBI JKaFblHAH KECYIl TMbIIMIaKTapbl
OCKITUITeH TIBIIIAK acThl TaKTaJlapMeH >kaOJbIKTaiFaH. bydepiik apKaabIKTapIbiH
aCTBIHJIa THEBMATHKAJIBIK OypTabaH bl apTKbl JOHTEIEKTEP/A1H OCchTepl Oap.

TapTkpiin ok aram e3iHiH [1 Topizaec 6eiriMeH MmeMiITi KaMTHIbL.

[ITemimTi OK araiika KaThICThI OK aFallThlH KOJAECHEH KYOBIPbIH/Ia OCKITIITeH
€Ki TUAPOITMIMHAPMEH OPHBIKTHIPAJIBI.

XKankpimn memimTiy Oyiip KaObIprajapblHa KPOHIUTEWH apKbUIbl TOTICAJIBI
oekiTiired. OHbI MOMIMTIH KaObIpFa >Ka3bIKTBIFBIHAA OPHANACTHIPBUIFAH €Kl
TUAPOUMIIMHIP KeTepedi. Eki TUAPOUMIMHIPMEH KO3FAJIbICKa KEJEeTIH apTKBI
KaOBIpFa MmeMil O0MBIMEH KUFAIITaHOAM IIBIFBIPIIBIK apKbLIbI KO3Fasiasl. JKOFaprbl
YKarblHaH OJI KeJIOEy TOPMEH >KaObIKTaJIFaH.

Taptkpiin  meH  ckpemep — JneHrenekTepi  Oipereitnennipinred.  Omap
MMHEBATUKAIBIK  TexeyimTepmeH xoHe  21.00-28  emmemal  muHamapMeH
’KaOIBIKTaIFaH.

[Ilemimn >KeTEriHIH, XAMKBIIITHIH KOHE apTKbl KaOBIPFaHBIH TUAPOXKYHeEc
MalcaybITTaH, THAPOYJIECTIPTIMITEH, €Kl PETTIK 9PEKET €TYIl THAPOIMIHHAPICPIIH
YII 5KYObIHAH oHE KYOBIPOTKIZTIIITEP MEH UUIMEN KYOBIPTYTIK KYHECIHEH TYpabl.

Bip ochTi TapTKBIII COBIHMEH KaTap KOJIKTI OypyFa apHajiFaH epIliKTi T130€eKTi
KYpbUIFbl ~ OYyHip  KaObIprajapblHAa  OpHATBUIFAH €Ki  TUAPOUMIMHAPMEH
’KaOIpIKTaIFaH.

[eMimr >Kamkpllll KOTEPUTN, KaObIpFa JKbUDKBITBUIBIT TYpFaH Ke3ze
TOMEHAETUINEH KaJIbITa CKPENepAiH TYCIpy KO3FalbIChl KE31HAE TOJITHIPHLIA/IbI.
TompIpak MIEOMIIT KOTEPUTII JKAMKBIII Ka0bIK TYPFaH KYHie TachIMagaHaabl, TYCIpY
YIIIH OKamKbIIl amiblIFAaH KYHIE apTKbl KaObIpFaMEH WTEepUTy KO3FaJbICTAPhI
yKacasapl.

CkpenepiiH THEBMOXYHECI MEH SJEKTPOXKYHecl aBTOKOJIKTIKI Tapi3Jec,
TapTKBIII KYyHeJIepiHe *KaTFaHa b,
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J13-13 ckpemnepi (7-CypeT) THIpaBIUKAIIBIK JKETEKT1 XKoHE MIKOYpIIl TycipyIi
[...IY TonTarsl Tac KOCTIACchl3 TOMBIPAKTHI KaOATTAll OHICyTe apHAJFaH.

Ckpenepaiy, 0a3zaiblK KeJirl KeJJACHEH ajIlaKkTaThlIFaH TIpEyII epIIKTI
T130€KT1 KypBUIFBIMEH ka0 apIKTaFaH 0ip ocTi benA3-531 meHrenexTi TapTKBIIIL.

Kapteunait TipkeMeni Oip OChTI OpBIHIAIFaH CKpENep >KaMKBIIIbl, apTKbI
KaObIpracel koHe Oydepi, TapTKpIII OK afalibl Oap IMIOMIIINEH, TeXeylTepal
O0ackapy MHEBMOXYHECIMEH >KoHE JKapbIKTBIK Oe€lri Oepy dIeKTpoKyheciMeH
(raGapuTTTIK mamaap, OYpPhUTBIC KOPCETKIMITEPl XKoHE T.0) )KaOIbIKTaIFaH.

[TapakTblKk MeTanmgaH OHEKEPJCHTCH IMOMIMTIH KaWbIpbUIFaH OeTTepacH
OekiTinreH eki OyHip KaObIprackl Oap, IIOMIMTI KOTEpPY THAPOIMIMHAPIHIH
COTAIIBIKTAPhl OCKITIICTIH OPTaHFBI JKOHE INETKI IbIIIAKTap OCKITIATCH aJIbIHFBI
MBIIIAK acThl TaKTachl Oap TYNTeH Typanbl. bylip KaObIpranapblHAa TOMEHTI
MBIIIAKTap/IaH ©3T¢ TONBIPAK KHBIHIBICHIH KECyre apHajafaH OyHip TIbIIIaKTap
OEKITLITEH.
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1 — benA3-53 1TapTKpIiibl; 2 — epIIiKTi TI30€KTI KYPBUIFBL, 3 — OK arani; 4 —
JKaIKBIIL, 5 — MeMII; 6 — KaIKbIII THAPOUMIMHAPI; 7 — apTKbI KaOBIpFa; 8 — apTKbI
neHrenek; 9 — 0ydep; 10 — nermakrap; 11 —memitn rugpouunusapi; 12 — Oypeuibic

TUAPOLMIAH]IPI;

7-cyper - J13-13 ckpenepi

Kaptbuiail goMaliak SKamKbIll IIOMINT aliMarblH >ka0albl KOHE IIOMIIIT
KaObIpFaapbIHbIH ’Ka3BIKTHIFBIH/IA OpHAJIACTBIPBLIFaH KOC OPEKETTI
TUAPOLMIIUHIPIECPMEH KOTEPLIE/I].

KarTel apTkpl KaObIpFachl KajlkaH pETIHAEC OpbIHAAIFaH XoHE Oydepae
OpHAJIACTBIPBUIFAH KOC 9PEKETTI THAPOIMINHAPIIEP KOMETIMEH KO3FaIbICKA KEIIE/I.

TapTKpIl OK aram TIpeyiK TECIKTEep apKbUIbl KOJIIEHEH CYKKbUIAp KOMETIMEH
TapPTKBIIITHIH €PIIIKTI TI30€KTI KYPBUIFBICBIHA OCKITINIE 1, KapaMa-Kapchl KarbiHaH 11
TOpi3/leC JKMEKIEH IIOMIMEeH OYHIPIIK IIBIFRIpIap MEH JKalKBIIl aJIbIHIA
OpHAaJaCKaH KOC OPEKETTI THAPOIMIMHIP apKbUIbI KaJFaHaIbl. [ UApOIMIUHAPIED
COTAIILIFBIHBIH OPBIH aJMacybl IIOMINI TIEH aK aFalliThlH ©3apa OPHAIACYBIHBIH
e3repyiHe (MeMIMITIH TYCIpiIyl HEeMece KOTEep1Tyi) abIl KEeJIe/I.
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Ckperniep OK araiiTa €Ki >KarblHaH OCKITUINeH €Kl TMIPOLUMIMHIP KOMETIMEH
Oypeutaabl. by skarmaiiia THAPOUMIUHIPICPAIH COTAIIBIFBIHBIH O1peyiHIH IIBIFYBI
KOJIKTIH eKIHII TUAPOUMIMHAP OarbIThiHA OYphUTYybIHA colikec kenenl. Ckpenep
KYPBUIBIMBI OHBI 90°-Ka OypyFa KapacThUIFaH.

Ckpenep TapTKpIlTa OlpereiIeHAIPIIITeH AOHIEICKTEPMEH JKOHE KapThLlai
TIDKEMEJIl arperatneH XKaOAbIKTalFaH. bapiblk JeHreneKTepAiH TapTKBIIITHIH
ITHEBMOXKYHECIHEH OPEKET €TETIH THEBMOTEXKET1ITepi 0ap.

TapTkpIll  TUAPOMEXAHUKANBIK  TPAHCMHUCCHUSMEH  >KaOJAbIKTalIFaH, Ol
TapPTKBIIITHIH THEBMOTHUPABIMKAIBIK aclachl apKbUIbl JKOFAPFbl TPAHCHOPTTHIK
KBUAAMJIBIKTBl KaMTaMachl3 €T€ OTBIPBIN >KYPri3ylli KaOWHACBIHBIH TepOenyiH
azalTanpl.

Ckperiep KYMBICIIBI OpTraHapbl 3JIEKTPOTUAPABIUKAIBIK OacKapyra >KoHE
TaPTKBILI AJIEKTPOKAOAbIFBIHAH JKYMBIC 1CTEUTIH JKapBIKTHIK O€Nri Oepyliire ue.

CkpenepailH TUAPABIUKAIBIK KYHECl TMIPOCOPFbIIAH, THAPOYJIECTIPTIIITEH,
MalcaybITTaH, TAPTKBIIITA OPHATHUIFAH THIFBIH KJIAMIAHBIHAH, KOHE IIOMIII JKEeTET1HIH
YII Ky TUAPOUMIMHAPIHEH, KapThUlall TIPKEMEINl arperarrta OpHalacThIpPbUIFaH
JKATKBIII TIEH apTKbl KaObIPFachIHAH, KYOBIPOTKI3TIITED MEH HUIMEIN TYTIKTEpACH
TYpaJibl.

[emim kapanailbiM  omic  OOWBIHINA  alIBIK TYpPFaH JKalKbIII — TIEH
TOMEHJCTUINEH IIOMIIl apKbUIBI TOJTBHIPBUIBIN, AalllbIK TYPFaH JKAMKBIIITA APTKBI
KAaOBbIPFaHbIH >KbULKYbI ApKBLIbI TYCIPLIEIL.

J3-67 mMoxOypmi Tyclpy MEH THUAPABIHMKAIBIK XETEKTI ckpenepi (8-cyper)
YJIKEH KeJIeMJll JKYMbICTapjarbl kep fumaparrapeiHa [..IY  TonTapmarsl
TOTBIPAKTap/Ibl KabaTTamn eHAeyTe, TachIMaliayFa xKoHe ce0yre apHaIFaH.
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1 — Au3enb-3NIEKTPIIK KYIUTIK KOHJIBIPFBI, 2 — KaOuHa; 3 — caybIT; 4 — epIIKTI
T130€KT1 KOHJBIPFbI; 5 — allILIHFBI MOTOP-AOHTENIEK; 6 — TAPTKBIII KUEK; 7 — CKpenep
OYPBUIBICH THIPOLMIMHAPI; 8 — aBTOMATThI JIEKTP KaOJIK mKadbl; 9 — MOMIIITI
KeTepy pbrarsl 10 —memimTi Ketepy THAPOMIMHIP]; 11 — TapTKeIII )XKHEK apKaH
TapThIChl; 12 — meminr; 13 — meMimTiH apTKel KaObIpFachl; 14 — MOTOP-TOHIEIEKTI
CAIKBIHJIATY JKENJETKIim; 15 — apTKbl MOTOp-AOHreNeK; 16 — TEeXEeTilm AJIEKTP
Kenepruiepiniy mkadsr; 17 — apTKel Kabbipra ruapoIuinHapi; 18 — Oydepik 6ok

8-cyper - J13-67 ckpernepi
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J13-67 ckpenepi O6ip OChTI JOHIENEKTI TAPTKBIIITAH JKOHE OapiIbIK KYPri3yil
MOTOp-/IOHIeJIeKTEpl Oap >KapThlIall TIpKEMeNl arperarrtaH Typajbl. bapibik
KYPri3yun JOeHreleKkTepAiH OoJlybl apKachblHAA CKpemnepre ayblp TOMNBIPaK
YKaraanIapblHJia UTEPriIICi3 )KYMBIC 1CTeyre MyMKIHIIK Oepe/l.

Ckpernep meMiIITe HeMece JIOHIeIEKTe KeACPTiHiH e3Tepicl Ke3iHAe KO3FaJIbIC
KBUITAMIBIFBIH aBTOMATTHI PETTEY1 KaMTaMachl3 €Tyl TYPAaKThl TOKTBIH 3JIEKTPIIIK
TPaHCMUCCHUSCBIMEH >Ka0IbIKTamFaH. by ckpenepiiH TapTy KaCUETIH apTThIPaJIbl.

TapTkpITa opHATHUTFaH KYII KOHABIPFRICE M-301 nu3enin TypOokommpeccop
MEH KyaTTBUIBIKTBI IpIKT€Y pEeAYKTOpbIMEH Kocalabl. KyaTTBUIBIKTBI 1pIKTEY
PEAYKTOPBIHIA IOMINI JKETETiHIH, JKANKBIITHIH JKOHE apTKbl KaOBIPFaHBIH,
ckpernepAl Oypy MeXaHU3MIHIH, KOMIIPECCOPIBIH THUAPOXKETEKTepl, KyaTTay
TE€HEPATOP OPHAIACTHIPBIIFAH.

Ckpenepaiy  opOip MOTOpP-AOHIrENeri TapTKBIII JJIEKTP KO3FAITKBIIITAH,
peayKTOpJaH, KOl JTUCKUT (PUKIUSIIBIK TeKEYIIITEH kKoHE JOHIeIeK ailHAIbIMbIHAH
TYpaJibl. DIEKTPKOFAITKBIII TYPKBICHI IOHTEJIEK YIIIH OCh KbI3METIH aTKapaabl. O
CKpernep ajlaHbIHAa OpHAThUIFaH.

DONEKTPKO3FANTKBIII TAPTKBIIITA OPHATHUIFAH JKOHE JAU3EIbA1 KO3FAITKBIIITaH
1CKe KOCBIJIAThIH TYPAKThI TOK T€HEPATOPbIHAH KOPEKTEHE/I.

Ckpenepiik KOHABIPFBI apTKbl >KaFbIHAH apKaJbIK OydepiiKk KOHIBIPFhIMEH
KaOIBIKTAIIFAH JIOHEKEPJICHTeH KATThl IIIOMIIITEH, YKaMKBIIITaH, APTKbI KbIIKbIMAJIBI
KaObIpragaH, I1 Topiznec memimTi OEKiTyre apHajdFaH KoJJACHEH apKaJbIKTaphl Oap
TapTKBIII )KUESKTCH TYPAJIbI.

TapTKpI KUEK ©3iHIH VIITBIMEH KaOWHa apThIHAA OpPHAIACKAH TapTKBIIITHIH
EpIIKTI Ti30€KTI KOHJBIPFBICHIHBIH aJlIAKTAaTBUIFaH TipeyJjepiHe OeKITUIreH.
Ckpenep KHEKTIH €Kl JKaFblHAQ OEKITUITeH THAPOILWIMHIPIEp KOMEriMeH
Oypeutanbl. by keplie TUIPOIMIMHAPJIECP COTAIIBIKTApbl EPIHIIKTI  Ti30€KTi
KYPBUIFBIHBIH ~KPOHIITEHHJIEPIHE ocep €TIM TapTKBIIITHl JKapThlIal TIpKeMell
arperaTka KaTeICThl Oypajbl. [ToBopaunBaercs ckpenep ¢ MOMOIIbIO THAPOIUINH-
POB, 3aKPEIJICHHBIX C 00EUX CTOPOH PaMBl.

EpunikTi Ti30€KTI KYpPBUIFBI TapTKBIIMITHIH >KapThUlalk Tipkemeni OeJiriHe
KATBICTBI 77°OYpHIIIKA KOHE €Ki skarbiHa 1a 14° OyHipiik Tepoeny OoIbIpaib.

JKankpIITEIH MOMIIITE OpHANACYbl MEH KYPBUIBIMBI JAQCTYpPJi, OlIpaK OHBIH
KOTEpUTyl THAPOIMIMHIAPAIH TAPTKBII KUEKKE VIIBIMEH OCKITIIreH, OJaH opi
JKAIMKBIIITHIH O€T maparblHa JKaJIFAHFAH TApTKBIIIKA OCKITIITeH WIHAFAITHIH THAPO-
HUJMHApPre ocepl eceOiHeH >Kypriziaenl. JKamkplmTa MOMIMITIH TOJTHIPHLUTYBIH
KaJlaraJlalThIH TECIKTEp Oap.

Kumacel OolibiHIIa OyruireH apTKbl KaOblpFa YIIbIMEH Oipre ImeMimn
YKa3BIKTHIFBIH/IA IOMIII apThIHAA KOJIIK OCIMEH OpHAJIACKaH TEJICCKOMUSIIBIK THAPO-
IAJIUHAP OPEKETIHEH MIBIFBIPMEH KbUTKHUIBI.

[Ilemimr >KanKpIIINEH J>XKOHE apTKhl KaOBIpFaMEH €K1 THAPOIMIMHIPIED
KOMETIMEH KOTEPLIIIl Ty Cipiiaedi.

[IeMimTiH KecyIlr MbIIIAKTaphl — IIOMINl TYOIHJEr1 THIIIAK acThl TaKTaja
OpHajacKaH, aybicraiabl. KUBIHIBIHBI KaKChl KECy MaKCaThIHJA OpTa TMbIIMIAKTap
MIETKIJIEPMEH CAJILICTHIPFAH aJIFa MIbIFAPhLUIFaH.
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APTKBI IOHTEIEKTEPIIH IEKTPKOFAITKBIIITAPHl YIKEH JUaMETpiial KyObIpaa
OpHaJIacKaH, oj1 Oydep MeH ImeMmilineH 6ipre MbIKThI KOTEPYIIl KYPbUIBIM >KacanIbl.
DONEeKTPKO3FANTKBIIITAD apHailbl KENAETKIIITEPMEH CaJKbIHAAThIIaAbL. bydepik
KOHJIBIPFBIZIa apTKbl KaObIpFa THAPOIMIMHIAPIHEH ©3re TEXETITIK Keaeprijiep
nikadbl OpHaNaCKaH.

CkpenepiilH =~ ITHEBMATHUKAJIBIK JKyHecl MOTOP-IIOHIEICK  TEeXEeYyIITepiH,
KaOWHAHBIH OWHEK Ta3ajay KYpPBUIFBICBIHBIH KOHE IHEBMATUKAIBIK Oenri Oepy
xKeTeridH 0ackapyra apHanrad. OJ KO3FaITKBIIITaH i1CKE KOCHUIATHIH KOMIIPECCOPAaH
KYMBIC 1CTEH/I.

CkpemniepiiH  TUAPABIUKAIBIK KYHeCl TApPTKBINTHI, IIOMIIITI, apTKbI
KaObIpFaHbl OYpy MEXaHHM3MIHIH JKETerl YIIiH KbI3MET €Te[l, KOHE YII aKCHaJIIbI-
MOPIIEH/ I TUAPOCOPFBIZIaH, MAMCAYBITTaH, THIFBIH CAaKTaHIBIPFBIIIBIHAH, OYPBUTBICTHI
Oackapy 30JIOTHUTIHAH, IIEMIII TYHIHAEPIH THUIPOYIECTIPTIIITEPIHEH, CY3T1JIEH KIHE
Oypy MeXaHU3MIHIH KOC OPEKEeTTI €Kl THIPOIMIMHIAPIHCH, YKAIKBIII KETET1HIH KOC
OPEKETTI THIPOILIUHJPIHIH €Keyl *KoHE apTKhl KaOBIPFaH KOC OpPEKETTl >KETETiHIH
TUAPOIMIIMHJIPIHIH O1peyi1HEeH, KYOBIPOTKI3TIIITEp MEH UIIMEINI TYTIKTepJEH TYPaIbl.

Ckpenep/iiH SJEKTPIIK TPAHCMHUCCHSACHI AJIEKTPIIK TapTy KeOJIIKTepl MeEH
ANEKTPIIK KOJIKTIH KbUIJAMJIBIFBIH aBTOMATTBl ©3TepTyiH aBTOMATThI >KYHECiH
KOCaJibl.

[leMimn keTepuIin TYPFaH >KAMKBIII KE31HXKE IOHTeNIEKTepre MaKCHAIIbI TIPTY
KyIIi OoJiFaH JKaFmaiia TONTHIPBUIAABL. TOMBIPAK IOMIIITEH apTKbI JKBIHKBIMAJIBI
KaObIpFa KeMeriMeH Tycipuieni. AybIp TONBIPAKTAPMEH >KYMBIC jKacay Ke3lHJe
UTEPTill KOJIaHbLIAIbI.

1.4 7Kep KyMbICTAPbIH CKpenepJiepMeH OPbIHAAY TEXHOJOTUACHI

Kosranpic KylIMeH >KYKTEYIIl CKpernepiepal KOojiJaHy IIapTel OipHeie
JKarmainapra — OalilaHBICTBI  AHBIKTAJIAJIBI: TONBIPAKTHIK,  TPAHCIIOPTTHIK
(TomorpadusIIbIK) XKoHE KIMMATTHIK.

TonbipakThIK kargaiiaap. CkpenepiepMeH oHACY ayblpibiFbl OoMbIHIIA |
»koHe I TonTarel TOonbIpaKTapABl COTTI OHJIEYTE O0IAIBI.

Ckpenepnep meMimTepi ThIFBI3 OpTa bUFANABI(S...12%) TombIpaKTapIs!
OHJIEY Ke3lHAEe JKaKChl Tonaabl. KyMael ceOuleTiH TOmbIpakTap CKperepiep
MIOMIIITEePiH HaIap TOJATHIPAABI: OYJI TOMBIPAKTAPBIH THIFBI3ABIFEl TBIMIAKTAPMEH
KECUJIIM aJIbIHFaH KUBIHbUIAPAbI IOMIIIKE UTEPY YILUIH XKETKUIIKCI3.

TeIM BUTFAIABI JKOHE Cca3abl TOMBIPAKTApABl OHJIEY VIIiH CKpenepiepai
KOJIJaHOANIbl: MYHJIal TONBIpaKTapAa cKpemnepyiep OaThill KETedl, HOTHKECIHIAC
KO3FaylibLIap/IblH (IIaHXbIp TabaH HEMece NOHIeJIeKTep) TapTy KYIITEepl TOMbIPaK
MeH UTHICYIHIH a3al0bl HOTHXKECIHJE TOMEHeHal. TapThUIbICTBIH a3ailbil TepOely
KEJIEPTiCiHIH apTybl IIOMIIITIH HaIap TOJITHIPBUTYBIHA aJIbIN KeJedl, HOTHKECIHIIEC
CKpETIepJIiK arperarTThiH JKYMBICHI THIMJII Ooamaiabl. ThIM BUIFaIABl TOIBIpAKTa
JKYMBIC 1CTE€Y TOIMBIPAKTHIH KAMKBIII KaJIKaHbIHA, OYyHip KaObIprajgapblHa >KOHE
meMin TyO1He JKa0bICHII Kajla Oepyl ocepiHeH KUbIHIAMIbI.

Xeke TacTel Kocmajmap TOMBIPAKTHI CKpEMEpIEepPMEH OHJIEyre Keaepri
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kenTipmeii. CeIibIMIBUIBIFHI 3...4 M mewmimtep 0,3...0,4 M enmeMaeri MOHOJIUTTI
TacTap/ibl KaMTBIN Tycipe anajisl, 6...15 M CHIMBIMABLIBIKTHI emimmTep 0,6...0,8 m
TacTap/bl KYKTEM, TYCIpE aylajibl.

Maiina KHUBIPIIBIK TAacThl TOMNBIPAKTAPIBI CKpENepiepMeH ©OHJeyre OOJaibl.
Anaiia TacThl KoOcCHajapAblH aOpa3uBTUIIN HOTHXKECIHJIE IIOMIIITIH MeTall
KYPBUIBIMBI T€3 TO33JIbl. Ocipece MIOMIIITIH KeCylll koHe OyHip MmblIakTapbl KaTThl
T03a76l. COHBIMEH KaTap, MaiiJla KUBIPUIBIK TACTAp MKaLKbIMaIbl Kypambl OIpIiKTep
apachIHIAFbl CaHbLIAyFa TYPBIN KB JKAMKBIIIKA HEMECE JKYKTEYII KYPBUIFbIFa
KaXKETT1 KO3FayIlIbl KYIITI apTThIPabl, >KbUDKBIMAIIBI )KUHAKTAY O1pJIIKTEpIHIH TOKTAI
KalTyblHa OKemyl MyMKiH. OpbIHAQYIIBI MEXaHW3MIEP — THUAPOIUIUMHAPIED MEH
OJIApJIBIH KETEKTI COPFhUIAPHI, COHBIMEH KaTap HIITIII TYTIKTEp € 3aKbIMAATybl
MYMKiH.

ThIM TBIFBI3 9p1 KYpFaK TOMNBIPAKTa CKpemep a3 KaJbIHABIKTarbl (3...5 cMm)
TONBIPAKTHl KHBITT ajajbl, HOTHXKECIHIEC IIOMIII TOJTHIPY KOJbI Yy3apajibl.
Ckpeneprep/iiH )KYMBICHIH RKEHUIAETIMN, OJapIbIH OHIMJIIITIH apTThIPYy MaKcaThIH/A
TONBIPAKTHl AJJBIH aja KOICHITaAbl. AJlalijla TONBIPAKTHl AJJBIH aja KOICHITY
KE31HJIe ThIM YCaKTay HIOMIIITIH TOJIBIK TOJYBIH TeMmeHaeTenl. COHIBbIKTaH, ablH
ajyla TONBIPAKTHl KOTMCHITY JCHTEWIH apHalbl TOHKIpUOETIK ecemnTen ajly MakKcaTkKa
JanbIKThIpaK. KomceITy AeHTeil KOMCHITKBIIITHIH TICTEPIHIH CaHBbIHA KOHE OHBIH O1p
OpBIHFa apayiac KOTCHITY KULIITIHE OAiIaHbICTHI.

TpancnoprreiK  skaFjailap. TaceiMangay — Y3aKTbIFbl  CKpEIEPIIIK
KYMBICTApAbIH THIMJAUIIIHE TIKEAEH acep eTell: KYKTEY KOHE TYCIpY ajlaHbIHBIH
V3aKThIFbl apTKAH CallbIH CKperep OHIMIUIIr TOMEHIEH 1, COWKECIHIIE TachlUIFaH
TONBIPAKTHIH ©O3IHIIK KYHBI Ja apTajabl. AJaija TachIMalgay YV3aKThIFbIHA ©3T¢
TONMOTpaUsIBIK Kargaliaap J1a CKpenep OHIMIUIITIHE ocep eTelll, SFHU KEHETTIK
HEMeCe CO3bUIMAJIbl JOHJEP HE OMBICTap, COHBIMEH KaTap >KYPY >KOJIbIHBIH YWIH]I
OaypaiibiH1a OOJTYHI.

O#bICTapIbl TOMEHT1 KbUIIAM/IBIKTA OTE/I1: KbIpaTTapAa — CKpenepliH TeKEeII
KaJTyblHA IIBIFBIHAQIATEIH €PKIH TaTHUIBICTBIH a3al0blHA OAllIaHBICTHI, BUIAMIIApAA —
JKYPTi3yIIUIEp/IiH ~ KO3FaJbIC KayilCI3AiriH  KaMTaMmachl3 €Tyre TalllbIHBIChIHA
OailJIaHBICTHI.

Bytiipmik oitbicTap (KUCHIK Taysiap) KO3FalIbICTAaFbl KOJIIKTEPIIH TYPAKTHUIBIFBIH
YKOFAJITBIN OYHipiHE aybill KETy MYMKIHITIHE OaliIaHBICTBI KAYIITI CaHAaIbl.

XKeprimkri Oiprekci3gik (aaplpiaap, oubIcTap) oOubIcTapAbl Oacklll  OTY
MOJIIIEpiH TOMEHAECTeAl, cebedi NOHreoekTep KeAlp OYIbIpibl kepiiepAl OackaH
Ke3/€ KOJIKTIH Kepre KaTbICThl OPHBI 63repyl MYMKIH.

Aya paiibl-KJIMMATTBIK :Kargaijap. Aya pailbl >KarJailbl CKpernepiepiiy
OHIMILTITIHE TiKeel OaitnanbicThl. CKpernepsep TONbIPaK KaabINThl bUIFAJIBUIBIKKA
JIeHIH KEMKEeH (epTe KOKTEM) ’oHe ThIM bUIFayIaHOaFraH (Kell Ky3) »Kargaiaa )KYMBbIC
icTeni.

XKazmarel koHE Ky3Jeri >KaHOBIPIBI Ke3Jep/ie TOMBIPAKTap CKperep >KYMBIC
icTel aJIMaWTHIHAAN >Karmaiiia OOMybl MYMKIH: TPaKTOp IIBIHXBIP TaOaHBIHBIH
TYHIHJIEp] *KOJIJIaFbl TBIMKBUIIaHFaH TOSTTI Oy3a ajaapl anaija MeMIIITI TOITHIPHIT
KYKTEJIIHTEeH CKpenep/il KO3FayFa KaKeTT1 JKaFaail skacail amMainibl.
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KpIcThI KYHI CKpemnepiep KaTKaH TOIBIPAKTapIbl Keecl mapTTap OpbIHIaIFaH
KarJaiina eHael anaapl: )KOFapFbl KaTThl Ka0ATThl KOTICHITHIN OOTFaHHAH KEHiH OHBI
’KUHAIl TacTall apbl Kapail y3uiicci3 (Toymik OoMbl) KYMBIC icTeyl Kepek. MyHmait
Karaaiaa )KYMbIC 1CTey KeHO1p KyphUIbIC KOMITAHUSTIAPBIMEH TOXKIpUOETICHE/T.

Aya paifpl KaFmaiigapbl JOHTENEKTIK TapTKBIITAPMEH TOKTATHUIATHIH
CKperepiiepre KeOipeKk ocep eTeii: MOHICNIEKTIK TapTKBIIIBI Oap CKpenepiaepaiH
TOKTAN TYPYbl aTMOoc(hepanbIK JKayblH MIAIBIH 9CEPIHEH TOKTAN KAJTaThIH IIBIHXBIP
TabaH bl TPAKTOPIAPIBIH TYPY ceOehiHE CANBICTHIPFaH €Ki ece KOIl Ke3/1eCe/Ii.

Ckpenepiaik kymbic TypJepi. Ckpenepiik >KYMBICTAll HETI3T KoHE
KOMEKIIT OOJIBITI OOJTiHEe/T.

Heri3ri xympicTap — MAaTEpUKTIK YHFBIMaJapJarbl YJIKEH KeJeMl
TOTBIPAKTAPABI OHJCY JKOHE OJIapAbl JKep FUMaparTapbiHa (cebinmuiep, aamoa,
KaBaJbep) TaChIMasiay.
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Tonwiparmor yity
A — olimanaH yiiHzire; 0 — ekl oimaaan Oip yiiHaire; B — O6ip oiiMagaH €Kl YHiHAITe;
9-cyper - TombIpak Tacy Ke3iHJie CKpenepAiH KO3FaIbIC CYJIOACHI
CofplIblll  TYPFaH JKOJJABIH Tpacca npoduiin >xkymcapty. byn omepamus

KE31HJI€ TOMBIPAKThl OYMIKTIKTEp/IeH, YHIHIIEP/ICH aJlblll TOMEHAETUITEH XKepJiepre
ceOy apKbUIbI kacanaasl (9-cyper).
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XKymbicTapasl cKpenep-TpakTop arperaTbl Kocmapaa 0oc TypraH KyiliHzae
OYpBhUTIATBIHANM €Ti YHBIMIACTBIPAAbl ce0eO1 KYK CaJIbIHFaH CKpernep/i Oypy yakbIT
MEH KyaTThUIBIKTBI KOIl KaXeT eTefll. 9,a cypeTTe ckpenepiepAiH JYphIC KOHE OYPBIC
cyi10anapsl kepceTiared. Exinmm cynnba nypsic emec ce0eli KYK cajbIlHFaH JKaF aiiia
€Kl OYpBUIBIC: JKYKTEY alaHbIHA KipepJie >KOHE TYCIpy ajlaHblHa Kipepae OypbhuUIbIC
yKacaabl.

9,6 xoHe 9,6 cCypeTTepiHJIe €Kl KYMBIC IMKIbIHA €Ki OypbUIbICTaH
KEJIETIHAIKTeH pallMOHAIbIpaK SFHU arperaTTTap MYMKIH OYpbUIBICTap CAHBIHBIH
MUHUMAQJIABI ~ CAaHBIH  Kacalapl  COWKECIHIE  MYMKIHIITIHIIE  MaKCHMAJIIbI
KBUTAAMJIBIKIICH JKYpPe/Il KaXeTTi OyphuIbIcTap 00C Kypic Ke3iHAe *Kacalabl.

Ocwl Topi3aec cynbanap OOWBIHINA JKEPTUTIKTI aifMaKTapaa MaruCTPaIIbIK Cy
apHaJapbIHBIH KYPBUIBICBIHIA Tpaccalapabl MNpoduibIehl, YIKEH amaHaapabl
x)ocrnapianael — TeOCIKTep MEH OeHJAEpAl Kecill TacTarl, OWBIKTap, KbIpaTTap/ibl
tericteiiai. COHbIMEH KaTap >KOJAApJbIH, apHalapiblH NPOPUIBACPIH KYMCAPTY
Ke31HJIe KeH)Kap MEH YHIHJIHIH apajac OpHaJlacybl MIHJAETTI eMec. AJaiiia KeHxap
MEH YHIHJIIHIH OpTa apaKallbIKThIFbl KOJIJIAHBUIATBIH CKPETepsIep/liH TOMbIPaK Tacy
Y3aKTbIFbIHA COMKEC HIEKTE OOyl THIC.

XKon >xoHe TUAPOTEXHUKAIBIK YHIHAUIEPAl >KaHaMma KOpJiapJaH TYpPFbI3Y.
Ckpenepiik arperarrap YIIiH »aHama Kopjap MeH YHiHaiep OaypailbiHaa Kipim-
HIBIFyTa apHaJIFaH >KaFjail jkacajdblHFaH OOJy THIC, KOp MEH YHHIAIHI TYPFBI3Y
YKar/aiiblHa Kapail KipiC-IIBIFBIC XKOJIAp arperaTTap/iblH TOKTayChl3 dKYMBIC 1CTEyIHE
oeitimaenren 00aybl kepek. Kipic-IIbIFbIC KOIAapbl CKpPENepiiK arperarrap e3aepl
acaipl. Bip yakpITTa KyMBIC 1CTEYIII OlpHEIIe CKpenepik arperaTrap YLz Kipic-
HIBIFBIC YKOJIJAPABI 9€TTe Oip YHIHIAI MaHaWbIHAA *acaiabl. Kipic-IIBIFBIC KYMBIC
OPBIHIAPBIH KYMBIC JKYPri3yIlIICl 631 TAaHJANIBbI.

Kazannpikrap fumaparhl. YJKEH THUAPOTEXHUKAJBIK JKOHE OHEPKICINTIK
oOBeKTUIep YIIiH OyJl omeparusHbl KaHaMa KopJiap eHJIey KoOachblHa Coiikec
Oamamanel Kyprizeni, OyJ >KepAe KipiC-IIBIFBIC JKOJAApAbl Ka3aHIBIKTAp MEH
KaBayibepiiep OaypaibiHaa MIHACTTI TYPAE OPBIHIANIHI.

Yiinninep ceby — Jkep FuMmapaTTapbiHa (Kemip HeMece J3cCTakaaa) Kipe
Oepicinme. byn kepae ckpenepiepliH TIK OTin Keryl Oonmaiasl. MyHnai
yHiHginepal «b6acramanan» Oyaba03ep MEH cKpemnep kemerimeH cebeni. biprinmen
YHIHIITIH FUMapaTKa Kapai »kakeplHaataabl. Ckpenep «Oactamangan» KaHjai ma Oip
KAILIBIKTBIKTA TOMBIPAK TOrel, ajl OyJbJ103ep TYCIPUIr€H TOIBIPAKTHI UTEPIN OTHIPHII
«Oactamaray KakplHIaTaabl. byn xkepae ckpenepaid yHiHmi OoibiHma 180°
OYpBUIBIC Kacail aly MYMKIHJIT KapacTelpbulybl THic. Erep yiiiHmai eHi OypbLiyFa
MYMKIHJIK Oepe anmaca, YHiH/1 6aypaibiHaa Kipic k01 O0JIyhl THIC.

Kocbkimmia sxymbicTap. OFfaH: TONBIPAKTHIH ©CIMIIK KaOaThIH ajiblll TacTay,
YTUTMENI TOMBIPAKThI TAChIMAJIIAY, JKOHE jK00aay dKYMBICTaphI KaTaIbl.

Ke3 kenren >xep FUMapaThIH TYPFBI3y KE31H/IE OHBIH OCIMIIK KaOaThIH aJIbITl
TacTaiael. Erep jkacaHmbl FuMapaTTapblH HETI3IHIH ayJaHbl YJIKeH Ooiica, Oy
KYMBICTApABI CKpenep aTkapaabply Ckpemnepiiep TONbIPAKThIH ©CIMIIIK KaOAaThIH aJIbII
Tacarl OHbl FUMapaT ajJaHbIHAH THIC aiiMaKKa, YHTIpJIepre TacTalIbl.

Ckpenepiik arperaTTapMeH >KYMBICTBI HETI3T1 CKpEMEepiiK KYMBICTap
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apachlH/la Y3UIIC YaKbITBIHAA HEMECe CKPENepIiK >KYMBbIC TOKTaraH Ke3Je, SIFHU KbIC
ME3TUTIHAC XKYPrizel.

Ckpenepiik arperartap TONbIpaK, IPaBUi, MIAFbUT CHIHBI ©3T€ JI€ IIbIFAPhLTY
KUBIHJIBIK TYFBI30AUTBIH JKYKTEpPJl Tacuabl. Byn KyKTepi CKpenep IIeMIilliHe
HKCKABaTOPJIAPMEH HEMECE ©3r€ JIe KOIl IMIOMIIITI TaChIMaIIaFbIIITApMEH KYKTEHII.
By yurin OyHkepiiep MeH 3cTakaia KoJIJaHaIbl.

Kobanay >kyMbICTaphl Ke3iHIE Maija Teric eMecTiKTepAl (aaplp, T6H) Kecim
TacTan OKamTapAbl TOAThIpaabl. Ckpenepiep aylaHaap MEH KEeNIiK OOBbeKTUIepAl ,
COHBIH IIIIHJE ©3MEPiHIH XKYPETiH XKOJIAapblH na >xobamaiiael. COHFBI JKarmaina
CKpemepIik arperarrap 0eTkeiai 00c XKypic xKacay apKbLIbl KOOIl IbI.

XKobanay ymiH 60c ckpemnepiepiiH MNbIIIAKTAPbIH TIPEYIK OET JeHreiiHe
TOMEHJIETE/I1, JKAMKBIIITHl COHFBI HYKTETe JIeHIH KOTepedl, al *KYKTeyIll KaObIpFraHbl
€H IIEeTKI aJIBIHFBI KYHTE KOSIBI.

Mynpaail KyWre KeNTIpUITEeH CKperep aliJblFa >KYPreH Ke3Ae IKePruliKTi
JIOHECTEp MEH TETIC eMECTIKTEpAl KECII TacTarl, KeCUITeH TOMbIpaKTap bl apbl Kapaii
KYpIC Ke31HJIe OMBICTapFa KoHE aJIbIpJiapFa TOril KeTe/ll, OChUIANIIA KYPIC KOJIbIH/IA
ol Oerkeial skoOamakabl. OChl TaraWpIHIANFaH KYHHIJIE TBIIAK TMEH JKYKTEyII
KaObIpFa OYyJIb03ePIIiK UTEPTIII CHIH/IBI KhI3MET aTKAPaIbl.

CkpenepiiH >Kypy JKOJbIH OipHemie mnapamiensal etynep (2..3) kesiHae
xobanaiael. boc xypic kesiHzeri 0asy >KbULAAMJBIK TPAHCIOPTTHIK >KOJAAp/IbIH
JKaKcapy apkacblHAa OOJaThIH  KYKTI  KypiC  Ke3IHZErl  >KbUIAaMJbIKIEH
KoMMneHcanusutanaabl. JKongapabpl KaKETTUTIK TybIHAayFa OalIaHbICThI AK00aaiibl,
MBICAJIbl KOT KayblH IIAIIBIHHAH KEH1H, HEMECE 03¢ KOIIKTEeP/IIH JOHICICKTePIMEH
OJI OY3bUIFaH XKaraaiiaa.

Aynannapasl CKpenepiiepMeH jxo0anay Keu skaraiiia FaHa KoJijaHaibl, ceoeoi
MYHIai )KYMBICTap bl OyJIbI03epPMEH aTKAPy KbUIIAMBIPAK Opi KaKCHI.
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2 /Ko0anbIK-KOHCTPYKTOPJIBIK 001iMi
2.1 13-115 ckpenepiHiH TEXHUKAJBIK CHNIATTAMACHI

H3-115 ckpenepi (10-cyper) — eki MOTOpJIBI MKOYpJl TYCIPYIl KOHE
TUIPABIUKANBIK  JKETEKTi, OWBICTBI, aJbIPJIbl ayblp TOMBIPAK JKaFIailbIHAA
MaKCUMAaJIAbl KOJIKTIK JKbUIAAMIBIKTA KYMBIC icTeyre apHanrad. OHbBIH OapIibIK
JIOHTENEKTepl KYPrizyurl OoNFaHABIKTaH oOpTalla KYpAedi TOIbIpaKTapaAbl OHJEY
Ke3iHae keOiHece Konaanbpuiaabl. CkpernepaiH 0a3anblK KeJiri peTiHae axXblpaTbUIFaH
TIPEKTI €pIIIKTI TI30€KTi KOHBIPFhIMEH Ka0abIKTanFaH O0ip octi neHrenekti beJIA3-
531 TapTKBIIIBI KI3MET €TEI.

. 3 4
/ - - _5 6 | 7 8 9 /]
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1 — benA3-531 TapTKpiiibl; 2 — epuIikTi TI30€KTI KOHJABIPFBI 3 — OK aFalll (ABIIUIO);
4 — OYPBLIBIC TUAPOIMINHAPI; 5 — MOMIIT THAPOIMINHIPI; 6 — KankeIr, [ —
meMimr; 8 — KamKbIl THAPOUMIHHIPI; 9 — apThl KaObipra; 10 — KockImIIIa
KO3FAJITKBIII, 11 — apTKbl HOHrenex

10-cyper - [13-115 ckpemnepi

J13-115 ckpenepi [I3-13 ckpenepi 6azachiHaa HalbIHANFaH, ajnaiiga eHIMIUTIr
JKOFapbIpak, ce0ebl apTKbl JOHIeNeK KETeriHe apHalFaH THAPOMEXaHUKAJIBIK
TPAaHCMUCCUSL KYIUTIK KOHIBIPFBICBIMEH XaOJbIKTalfaH. APTKbl KO3FAJITKBIII TE€H
TPAHCMUCCHUSIHBI TAPTKBIII [IAHAFbIHAH CUHXPOH/IbI OacKapaibl.

H3-115 ckpeniepi 3-13 ckpenepiHeH apTKbl KOMIPIHAETT KO3FAITKBII TEH
T'HJIPOMEXAHHUKAIBIK TPAHCMUCCUSHBIH OpPHATBUIYBIMEH epeKIleieHenl. bapibik
KYPri3yln JOHTeIeKTepAiH OOMybl KOJIKTIH KaKChl KYPyl YIIIH TapTKBIII Kypici
MEH KapThUIail TIpKeMeJl arperaTThiy KoITabaHbIH Oip/Iel Kacayapl KaKeT eTTi.

Ckpenep/il UTEPTILITI KOJAAHY YILIIH Oypepiiik KOHABIPFbI CAaKTaJbIHFaH.

[ITeminr Koc KO3FAITKBIIITHIH )KYMBIC 1CT€Y1 Ke31H/1€ TOAThIpbIIaabl. KockiMmima
KO3FaNTKbIII ~Hamap TOMBIPAKTBIK JKaFdaiiapla >KYMBIC KacayJa HeMece
TachbIMaiay Ke3lHJEe >KbUIIAMJBIKTBI apTThIpy MaKcaTbiHAA TalJalaHblIabl.
TomnbIpakThl TYCIpY K€31H/1€ TAPTKBIIITHIH O1p KO3FaITKbIIIbI AKYMBIC 1CTEH/II.

bip ochbTi opbIHOaNFaH KapThbUIA TIpKEMENl CKpEenep MKamKbIbl - apTKb
KaObIpFachl 0ap IIEMIIITEH, MOMIll MeH ePIIKTI Ti30€KTI KYPbUIFBIMEH KaJIFayIlbl
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OK afallTaH, MIeMII, >KAMKBII KOHE apTKbl KaObIpFa KETET1HIH THAPOKYHECIHEH,
TexeylmrepAai Oackapy MHEBMOXXYHECIMEH JKOHE JKapBIKTBIK Oenri  Oepy
ANEKTPOKYHEeCiIMEeH (rabapuTTTIK IIamaap, OYPBUIBIC KOPCETKIMTEpl XoHE T.0)
’KaOIbIKTaIFaH.

[TapakTblKk MeTalngaH JOHEKEepPJEHI'eH MIOMIIITIH KalbIpbUlFaH OeTTepJeH
OekiTUIreH ekl OyHip KaObIprackl Oap, IIOMIIITI KOTepy THAPOLMIUHJIPIHIH
COTAIIBIKTApPhl OCKITIJICTIH OPTaHFBI JKOHE IIETKl MbIIMIAKTap OEKITIATeH aJIbIHFBI
MBIIIAK acThl TaKTachkl Oap TYNTeH Typanbl. by#ip KaObIprajapblHAa TOMEHTI
MBIIAKTap/IaH ©3T¢ TONBIPAK KHBIHIBICHIH KECyre apHajfaH OyHip TMbIIIaKTap
OCKITIITeH.

XKapTeumaii goManak KamKbIIl IIOMIIT alMarblH >Ka0aabl KOHE IIOMIIT
KaObIpFaapbIHbIH Ka3BIKTHIFBIH/IA OpHaJACTBIPBLUIFaH KOC OpEKeTT1
TUAPOLMINHIPICPMEH KOTEpLIel.

Kartel apTkpl KaObIpFachl KaJKaH pETIHJE OpBbIHAANFaH >oHe Oydepue
OpHAJIACTBHIPBUIFAH KOC 9PEKETTI TUIAPOLUIUHAPIIECD KOMETIMEH KO3FAIBICKA KEJIE/II.

7 g g 10

/7

1 — rugpocaysbIT; 2 — TUAPOCOPFHL; 3 — MAaHOMETP; 4 — CAKTaHABIPFBIII KAKNaKIIA; O —
KYWBIIMaJIbl  KaKMakmiackl O0ap cCy3ri; 6 — SIeKTpOTUAPABIMKAIIBIK THIFBIH]IBI
THAPOYJECTIPTiNI; / — IOMIMTIH KO3FalbiC TUAPONMIMHApPIEpl; 8 — Kepi
KaKnakiaabl keneprint; 9 — rugpokyisinTap; 10 — )KankelTel KOTEpY KoHE TYCIPY
rugpounusapiaepi; 11 — apTkpl KaObIpFraHbl KO3Fay THAPOLUMIMHIPIAEP1; 12 — Kosman
OackapbLIaThIH TuApoyiecTiprim;13 — kepi ToiFbIH; 14 — TEpMOMETP
11-cypet. [I3-115 e31 )KypeTiH CKpenepiHiH )KYMBICIIbI OOIIKTEPIH OacCKapyLIbI
TUAPOXKYHE cydachl
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TapTkpIl OK aFail TIpEYJIiK TECIKTEp apKbUIbI KOJIEHEH CYKKbLIap KOMETiMeH
TapPTKBIIITHIH €PIIIKTI TI30€KT1 KYPBUIFBIChIHA OCKITIIe 1, Kapama-Kapchl skarbiHaH I1
TOpI3ACC JKHEKIICH IIOMIIINEeH OYHIpIIK IIBIFBIpJIAp MEH JKAIKbIIT —aJJIbIHa
OpHaJaCKaH KOC OPEKETTI TMIAPOLIMHIP apKbUIbl sKaJiFaHajbl. [ uapouuanHapiep
COTAILIBIFBIHBIH OPBIH aJMacybl IIOMIIl TE€H aK aralliThlH ©3apa OpHAIACYbIHBIH
e3repyiHe (IIOMIIITIH TYCIpUTyl HEMece KOTepilyi) albll KeJe/l.

Ckpenep OK aramiTa €Ki jKaFbIHaH OCKITIITeH €Kl THIPOIUIMHIP KOMETiIMEH
Oypbutanel. byn xarmgaiina TUAPOUMIMHAPIEPIIH COTAIBIFBIHBIH OIpEyIHIH HIBIFYbI
KOJIKTIH CKIHI THUAPOIMWIMHAP OarbIThiHA OYphUTyBbIHA coiikec kenemi. Ckpemep
KYpbUIBIMBI OHBI 90°-Ka OypyFa KapacTbUIFaH.

Ckpenep TapTKpIITa OipereiICHIIPIITCH AOHTEICKTEPMEH JKOHE KapThLIai
TIpKEMEJIl arperatneH KaOJbIKTanrad. bapiblKk JeHreneKTepAiH TapTKBIIITHIH
ITHEBMOXKYMECIHEH OPEKET €TETIH MHEBMOTEKETIIITEPL Oap.

TapTKpllll  TUAPOMEXAHUKAIBIK  TPAHCMHUCCHUSIMEH  JKaOJbIKTaJFaH, O
TApPTKBIIITHIH MHEBMOTHAPABIUKAIBIK aclachl apKbUIbl JKOFAPFhl TPAHCIIOPTTHIK
KBUITAMJIBIKTBI KaMTaMachl3 €T€ OTBIPBIN JKYPTi3yllll KaOWMHACBIHBIH TepOemyiH
aszanTalpl.

Ckpenep/iiH >KYMBICIIBI OOIKTEPiH OacKapylibl THAPaBIUKAIBIK xyhect (11-
cyper) MamcaybITTaH, eki cysriged, HIII-98 Tumingeri ym — TicTerepimri
TUAPOCOPFBIZIAH, KYWFBII 30JOTHUKTEH, IIOMIIITI KOTEPY JKOHE TYCIpy €Ki
TUAPOLMIMHAPIHEH, IIOMIII I[IANKbIIIBIH OacKapymibl €Ki THUIPOLMIMHAPJICH,
HIOMIIITIH apTKbl KaOBIPFAChIH OacKapyllibl €Kl TUAPOLUMIMHAPACH, CAaKTaH IbIPYIIbI
KAKNAKIIagaH, TUIPOXKYHEHIH KyObIp OTKI3TITepl MEH HUIMEN TYTIKTepIHEH
TYpAJIbI.

Ckpenep/iiH AKYMbICIIBI O0TIKTEPIH KYPri3yllll aHaFbIHAH TUAPOYJIECTIPTIIITI
Oackapy pblyarTapblHbIH KOMeTiMeH Oackapaibl. OnapAblH SPKANCHICBIMEH HIIMENI
TYTIKTEp MEH KYOBIPOTKI3TIIITED AapKbUIbl COWKECIHINE CKpPENepaiH KYMBICIIBI
OemiKkTepiH OacKapyIIbl TUAPOLMIUHIPIIED JKaJFaHFaH.

J3-115 ckpenepiHiH TEXHUKAIBIK CHIATTaMachl 1-KecTene KenTipiJireH.

1-Kecre - J13-115 ckpenepiHiH TEXHUKAIBIK CUIIATTAMAChI

NoNo Kepcetkimm MoHi
1 2 3
1 [leminr CHIMBIMIBLIBIFEI, M 16
2 | Xyk keTeprimriri, T 30
3 | bazanbIK TapTKBIII benA3-531
4 | Ko3raaTKBbIII CaHbI 2
5 | Kymtik KOHIBIPFBI KyaTThUIBIFBI, KBT 265+265
6 | Jenrenekrik cysnba 4x4
7 | llemimTen Tycipy 9.ici MoxOypi
8 | Kywmpicuibl 6emikTepin 6ackapy I'uapaBiIrKaiIbIK
9 | Kecy eHi, MM 3120
10 | En yJikeH TepeHairi, MM 300
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1 KecTeHIH KaJIFachl

1 2 3

11 | Cebinerin TonbIpak KaJbIHABIFbI, MM 450

12 | [1prmakrap apachbiHJarbl OTKEN, MM 600

13 | Ckpenep neHIeneKTepiHiH K0JITa0aHbl, MM 2530

14 | baza, MM 8770

15 | bypsuty paguycel, M 13,5

16 | Ex yyikeH Ko3raly KbULIaMJIBIFbI, KM/CaF 50

17 | I'abaputTik enmemaepi, MM 13560x3600x3700
18 | Macca, kr 40000

19 | 'uapoxeTeKTeri dKYMBICIIBI KbIchiM, MITa 10

2.2 TapTkbil ecedi

Ckpenep/iiH >KYMBICIIBI [HUKJIBI Ti30€KTEH OpBIHIATIATBIH TOPT ONEepalusaaH
TYpaJibl:

- [IOMIIIKE JKYKTE€y—IIOMIII TYCIPUIT€H, alKbIIl KOTEPUIreH, IbIIIaKTap
TOMBIPAKKa €HEl, al/IblFa KO3FaJIFaH/a IOMIIITI TOJTHIPYIIbl TONBIPAKTHI KECE/I];

- )KYKTI KYpIC—IIOMIII TPAHCHOPTTHIK KYHIe KOTEPUIr€H, >KAMKBII MKAOBIK
KYHIHJIE TONBIPAKTHI IIOMIIITE YCTaIl TYP;

- [IGMIMITEH  TYCIpy—KAamKbIl KOTEpUIreH, MmeMim ceOyaiH KaXeTTi
KaJIBIHABIFBIH KaMTaMachl3 €TETIH JICHrenre JIeliH TOMEHACTIITEH;

- 00C XypiC — MIOMIII TPAHCHOPTTHIK KYHTe JIeHiH KOTEPIITEH.

CkpenepiH KYMBICHI KE31HJIE €H BIHFAHCHI3 COT IIOMIII TOMIBIPAKTHI KECII
JKaTKaH Ke371e IOMIIITIH 11111 TONBIPAKIEeH TOITBIPBUIFaH COT.

XKykrey Ke3iHIEri CKpenepiiH KO3FaIbIChIHA TOJBIK KeIepri Kejeci
dbopmynameH ecenTenHel:

F2:F1+F2+F3+F4+F5,KH (1)

MyHAarbl F; — ckpenep Ko3raibIchiHA Keaepri, KH;

F, — tombipakThiH Kecyre keaeprici, kH;

Fs — ckpenep memiliHiH angbIHIAFbl CYHPETYy MPU3MACBIHBIH KO3FabIChIHA
kexaepri, kH;

F, — ke3rayjiaTblH mIOMIITEr1 KECUTIHETIH TOMBIPAK KAOATHIHBIH CajJMarblHAH
kenaepri, kH;

Fs — mewmimTeri imki yikemc keaeprici, kH;

Ckpemnep Ko3ranbichiHa Kenepri popmynacer: C

F=(G.+G,) (f i), (2)

MmyHaarel G, — ckpenep canmarbl, G, = 334 xH;
G,, —lIeMIIITer TOMbIPaK CaJIMarbl, MAaKCUMaIAbI XKyK keTeprimriri G,, = 290
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KkH;

f — TombIpak yCTiHIAErT CKpemepaiH [IOHreJIeKTepIHH TepOenyiHe Keaepri
koadpouuenti (f = 0,1...0,15 — teFBI3 TOmbIpaktap ymin; f = 0,15...0,2 —
KOIICBIThLIFaH TombipakTap yimin f=0,2...0,25 — yrinmesni Tonsipakrap yiuis), f = 0,2
JIeTl KaObUIOalMBI3;

| = tga — JKOJ eHicl; o — CKpenep >KOJBIHBIH KOJIACHCH SHKEIO0 OYPHIIIbI, Ipaj,
«+» Oenrici AeHre KoTeplIreHae KaOblIMaHaabl, I «—» — OHWbICTapFa TYCKEeHIE, | =
tgl0° = 0,176 nen KaObLIAANMBI3.

F, =(334+290)-(0,2+0,176) = 234,6 xH.
TomnbipakThIH Kecyre Keeprici keneci popMynaMeH ecenTemHel:

F, = K bh, 3)

MyHAarbl K, — TONBIPAaKTBIH Kecyre ekt keaeprici, (K, = 80...120 kIIa), K
= 100 xIla gem KaOBLUITAWMBI3.

b xoHe h — TONmBIpaKTBIH KECUTIHIN ajbIHATHIH KAOATHIHBIH C€HI MCH
KaneIHaeIFel (h=0,13...0,4 M), b =3,12 M, h = 0,25 ™M nen KaObLIAANMEI3.

F, =100-312-0,25=78 xH.

Ckpenep anibIHBIH CYHPETY MPU3MAChIHBIH KO3FaJbIChIHA KEAEprici Keyeci
(dbopMynamMeH aHbIKTaIA IbI:

F, = ybH ’pg(u £ i), (4)

MYHIaFbl Y — CYHpeTy MNpU3MaChIHBIH OWIKTITIHIH IIOMIMITETT TOMBIPAK
ouikTirine kateiHachl, (Y = 0,5...0,65, yriTiameni TomplpakTap YIIiH YJIKEH MOH), Y =
0,6 nen KaObLIIANMBI3;

H — mewmimreri Tonbipak OuikTiri; M (opuentupoBouno H=0,6xb =
=0,6x3,12 = 1,87 m);

P — TONIBIPAK THIFBI3ABIFEL, p = 1,6 /M

g — epkin Tycy yaeyi g = 9,81 m/c%;

L — TONBIPAK MEH TOMBIPAKTHIH Yikemnic koadduuuenti (p = 0,3...0,5, KyMbI
TONBIPAKTApP YILIH YJIKEH MaH), p = 0,4 gen KaObU1AaiiMbI3

F,=0,6-312-1872-1,6-9,81-(0,4+ 0176)=59,2 kH.

[IemimrTe KO3FaJaThIH KECUINEH TONBIPAK CajdMarblHAH KeIepri Keleci
dbopmyliaMeH ecenTeniHeIl:
F, =bhHpg, (5)
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F,=312-0,25-187-1,6-9,81=229 xH.

[IlemimTeri TOMBIPAKTHIH 1IIKI YHKETICIHEH Keaeprikeneci QopMmyaaMeH
€CeNTeHET]:

F, = bH*pxg, (6)

MYHJIaFbl X — TOMBIPAK TYPIHIH SCEPIH €cenKe alymbl KodpuiueHt, (cas
ymria x = 0,24...0,31, xkymaitrap u cazgakrapga x = 0,37...0,42, kym yoriH x =
0,45...0,5), x = 0,4 nen KaObLUITAWMBI3.

F,=312-187%-16-0,4-9,81=68,5 xH.
(2)...(6) notwxkenepiu (1) popmynackiHa KOsl OTBIPHII

F. =234,6+78+59,2+ 229+ 68,5=463,2 xH MoHiH anamsi3.

Ckpernepre TapTKBIIITIEH )KYKTEY Ke31H]Ie KeJeCl apT OpbIHAATYbI THIC:
K <T, (7)

MyHaarel T — 0a3aiblK KOJIK TapTy KYII.
T 6a3anbIK KeiK TapTy Kyl kenect (opMyjaMeH aHbIKTaIa/bl:

T=, xH, (8)

MyHJarbl N — GazanblK KeIiK KO3FaITKBIIIBIHBIH KyaTThUIbIFbL, N = 530 kBT;
Vp — TONBIPAKTBhl Ka3y KE3IHIETl CKPENepAlH KO3Faly XbUIOAMIBIFbI, V, =
0,4...0,7 m/c, vp, = 0,5 M/c nen KaObUIAANMBI3.

T= 0,9-530 _ 954 xH.
0,5

F, =595,6 kH <T =954 xH.
Ocpunaiima TapTy eceOiHIH MapThl OPBIHIAIIBI.
2.3 CkpenepaiH >KyMbICIIBI Ka0AbIFBIH KETIJIAIPY
CkpenepiiepMeH Kaszy YPIICIHI KETUIAIPY OAICTEpl HETi31HEH €Ki OarbIT

OOMBIHIIIA KYPri3lIei:
- TONBIpAK KaOaThlH Kecil ajly KeAepriciH TOMEHAETYAl KaMTaMachl3 eTyIIl
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KYPBUIFBLIAPIBI )K00aIay KOJIbI,

- IIOMIII 1IIHJAETI KECUIT€H TOMbIPAaK KO3FaJbIChIHA KEIepriHi a3auTyIIbl
OpTYPIIi )KYKTEy KOHIBIPFBUTAPBIH OiIam Tady.

12 cyperte ckpenep THIMIUIITIH apTThIpy OOMBIHINA SPTYPJIl YCHIHBICTAPIBIH
KYPBUTBIMBIK CYJIOQIaphl KOPCETINTEH.

ApPTKBI JOHIeNeKTI ImeMimTi ruapoumauaapiaepmer (12, a cyper) kertepy
KYPBUIBIMBI 0ap CKperiep, IMeMill OSpIKTITH KaKETIHIIEe KaMTaMachl3 €Ty KOHE OHBIH
OpTYpJII MaijanaHy >KaFJaibIHIAFbl CEHIMJUINH KamMTaMachkl3 €Ty OOHBIHIIA,
COHBIMEH KaTap eKIHII KO3FAJITKBIIITHl OpPHATACTBIPY MYMKIHIITT OoibIMeH
KETKUTIKTI capantaiMarad. COHBIMEH KaTap OVJI KYPBUIBIMABIK CYJI0a TIBIIIAK
KYHECIH >KEeTULAIPY >KOHE IIOMIIITI TONTHIPYAbl KapKbIHIATyFa KaTBICTHI KaHA
KYPBUIBIMBIK HIENIIMAEP/l KOJIIaHy MYMKIH/ITIH aIlajpbl.

S 2

P U

L
E—\%— =
SPSTISTUST

a — apTKbI IOHTJICKT] MOMIIITI THIPOIMINHIAPICPMEH KOTEPY; O — eKINbIIMIaKThI
Ka3y JKyHeciMeH MmeMmilr;, B — OeHIMIeNTeH KOIICHEH KaIKBIIIbI 0ap CKpenep; T —
apTKBI MBITIAK KYyieci Oap meMil; 1 — apT KaFbIHJa JIeBATOP OpHAJIACKaH CKperep;
€ — TOTBIPAKTHI Ta30yeliK KaPKbIHAATHIT Ka3y KOHE TYCIpy KOCBIMIIIACHI Oap MIOMIIIL;
12-cypet - Cxkpenep THIMAUIITIH apTThIPY OOMBIHITIA YCHIHBICTAPIBIH KYPBUIBIMIBIK
cysibanapbl

blnrangeuibirel 10...13% cazgaktel TonbipakThl, C = 9...112 COKKbI CaHBIMEH
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eKIMBIMAKTBl Ka3y sxyideci (12, 6 cyper) kasyra kexeprini 12...20% a3aitajsr;
KOJIJIeHe JKanKbeIIThl Koyijany (12, B cyper) memimTiH 12%-Fa TONTBHIPBUTYBIH
apTThIpbIN Ka3y kenepricid 10...12% azaittaasl; Oynbao3ep iCHETTI MIOMIIITIH apTKbI
KaObIprachl Oap IIOMIIITIH MbIIIaKTapbIHBIH apTKbI JKaKkTa opHaiacysl (12, r cyper)
MIeMIIITIH TOJYy JEHreHiH apTThIpbIN, Ka3zy kenaepriciH 10...12% azaitTajsr;,
IIOMIIITIH apThl XKaFbIHAa opHanackaH 3meBarop (12, 1 cyper) Ka3dy Keaeprici MeH
YHEPrOCHIMBIMBIIBUIBIKTBIH I1amamed 10...15% a3atobiHa cebGen Oosanbl; ra3oyesik
KAPKBIHIATKBIIITHL, Ta30yelliK MaWIaybIIIThl JKOHE TOMBIPAKTHl KAHBIKTBIPYIBI
koimany (12, e cyper) kaszy kemepricia 15...30%-Fa, >kOHE IIOMIIITEH TOIMBIPAKTHI
Tycipy ke3inae Oipaen 50...80% azaiiTyra keMeKTece/I.

JKyMbICTa KENTIPIITEH TEXHUKAIBIK IICIIIMICP HETi31HIE SKIHII MBIMAaKTHIK
JKyHWecl MeMIMmTiH apTKbl KaObIpFachlHAA OpHAJNACKaH Ka3yHblH €Kl TBIIIAKTHIK
KyHhecl KOJJIaHbUTy YChIHBbLIAALl. byn ka3y kexepricin 12...20%-ra azaiiTein, Oip
yaKbITTa MIOMIII TOJATHIPY THIMAUIITIHIH JEHT€H1H KOTepe/Ii.

2.4 KankpllUThl KOTEPY MeXaHU3MiH/Ieri KoHe CKpenep meMilliH Tycipy
MeXaHU3MiH/Ieri KYLTi ecenrey

2.4.1 KankpIIKA dcep eTylli KYIITepai aHbIKTAy

KankplmTel anry KyIIiHIH €H KOl MOHI IIeMIK «KaKMaKMeH» KYKTEIreH
JKargahga OoyiaThIHBIH KaObUTIaliMbI3. (CoMKeCiHINe, >KANKBIITHI ally Ke31HJe
JKAIKBIII aCThIHAA TYPFaH TOMbIPAK KbICHIMBIH, TOMBIPAKTHIH TOIbLIPaKKa YHKEIICIH,
JKAIKBIIITHIH 63 CAJIMAFbIH KOTEPY KepeK O0JabI.

Kankpim kejieMiHAE OpHAJTacKaH TOMBIPAK CaJIMaFbl JKANKBIINI €HIHEH B,
ouikTirineH H, »ankplll YCTIHIETT TONBIPAKTBIH «KaKMak» OeiriHiy kejieMineH (13
CYpET) Y3bIHIbIFbIHAH | YKOHE JKAIKBIII KaablHA OaiIaHBICTHI 0OJIAIbI.

A

13-cypet - KankpITel KOTEPY YIIIH KAKETTI KYIITEP/Il €CENTEy CYII0achl
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XKybikTanran ecenTeyjep YIIIH KaNKBINITHIH  KOJIOEYy  Ka3bIKTHIKKA
MPOCKUMSCHIHBIH ayaaHblH F ecenreyre Oomaapl. EHpemie >kamkplll KeJieMiHIETI
TOIMBIPAK caMarbl V

G; . =kBHly; xH, 6onaner , 9)

MYHJaFbI K — >KamKeIl KOHQUTYPAUsCBIH ecenke any kodddummenrti, K = 0,8;
gr — TaOUFH OPBIHIAFHI TOMBIPAKTHIH KOJIEMIIK caiMarbl, gy = 19 xkH/M

0,8:3-1,2:1,1-19 = 60,2 xH.

TompIpakThIH TOMBIpaKKa YHKETy KYIIIH aHBIKTAy VIIH KAIKbIIIICH
keTepuiren Tombipakka AC OeriMeH xkoHe AB Ka3bIKTHIFBIMEH IIEKTEITeH
IIOMIIIITET1 TOMBIPAK KOJIeMi KbICHIM KOPCETETIHIH KaObuiaiMbI3. by Tombipak
KOJIEMIHIH CaJIMarbl

6= o
6L =2212:319_g5 541
KanbimTe! kymr
N =Gj tge xH, (11)

N =85,5-19 28° =45,46 xH.
Yiikenc Kyt
P. = Nu, xH, (12)
MYHJIaFbl M, — TOTMBIPAKTHIH IIIKI YiKemic koddduiuenti, m, = 0,36.
P, =4546-0,36=16,4 xH.

JKankpITel KOTEpy YIIiH THAPABIMKAIBIK KOHIBIPFBI OTYl KEPEK KYII KOTepy
KOHJIBIPFBICHIHBIH OpHAJIACY CYJIOAChIHA OaiIaHbICTBI 001 bl By KyIII JKanKbIIITHIH
OypsuTy ocine (O HyKTecl)

['unpaBnuKanblK TEHIAEY KE31H/E JKANKBIIl SJETTE €Ki IHJIUHIAP KOeMeriMeH
keTepineni. bizaiy cyinba yiriH opOip MUIMHAPETI Mmaii1a 00JaThIH KYIIL:

Pl + Gy o, + G, <H. (13)

S =_T1 A.cl2
d

21,
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myHzmarel |y, o, I3, |4 — colikec kymTep wiHi,
G; — kankeiu canmarel, Gz = 10 kH.

_16,4-0,375+60,2-0,65+10-0,8
o 2.0,4

S = 66,6 xH.

JKankpImIThl KOTEpy MEXaHU3MIHJETI THAPABIMKAIBIK IIMHADP eceOiH
Kyprizerik. ['mapaBmukanbik >kydeneri KeicbiM p =10 Mmna. IlicmekTiK KYybIK
JTMaMeTpiH KeJecl popMynagaH aHBIKTaMbI3:

d[]:

e, 14
0,60 (14)

66,6-10°
dp = ,|———— =105 mm.
0,6-10
[Ticnex auametpi d = 115 mm, corambik quamerpi dyy = 70 mm. HunmuanpaeH
naiijia 60JIaThIH MAKCUMAaJIJIbl KYIITI aHBIKTalMBI3:

Fnax = p(AII - Alll)’ (15)
MYHIAFbl Ay 1 Ay — TICTIEK TIEH COTAIIBIK aydaHIaphl

nd? 314115
4

Ay = =103816 mm’,

nd?  314.70°

=3846,5 Mm?,
4

sz

Frnax = 10-(10381,6 —3846,5)= 65351 H = 65,35 H.
Fmax KYIIIl IIaMaMeH KeTepy KYIIiHE Sy COWKec
2.4.2 Cxpenep meMinriH My:KOYpJIi Tycipyre KaxkeT KYLUTepai aHBIKTAy
EcenTik OpbIH peTiHAe apTKbl KaOBIPFaHBIH IIOMIIITI TOJBIK TYCIPII >KOHE
YKAMKBIII allbIK KYWJle TYpFaH OpHbI KaObu1naHaabl. TonbIpakThl UTepyre Kaxerti F,
Kyl keneci opMysagaH aHbIKTAIa bl
F:F0+F6+Fk+Pua (16)

MyHAaFbl F, — TOMBIPAKTHIH MOMIIT TYOIHE YHKETy KYIII;
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Fs; — TombIpakThIH MIEOMIIITIH OYiip KaObIpFachlHa YHKETy KYII;

F. — mewmimr TyOiHe apTKbl KaOBIpFaHbIH IIBIFBIPJIAPBIHEIH TEPOCITy1HE Keepri
KYIII1;

P, — ckpenep MOMIIIIH TYCIpy MEXaHHW3MIH KOCKAaH Ke3JeTl TOIBIPaKThIH
KO3FaJIyIIIBl Maccachl MEH apTKbI KaObIpFachlHAH TYCETIH HHEPIUS KYIIIi.

TonbIpakThIH MOMIII TYOlHE YHKETy KYIIi

k.
Fo= p, 15 (17)

p

MYHJAFbl M; — TOMBIPAKTHIH O0JaTKa yikeny kymr, m; = 0,75m, =0,75-0,36
=0,27;

J — IIeMITIH reoMeTpHsUIbIK = 16,2 M

K, — 1emimiTiy Toiry Ko3ddunuenrti, k, = 0,8;

K, — TombIpaKThI KOTICHITY KO3 duiuenti, K, = 1,2.

Fo= 0,27.—16'2'1129'0’8 — 55,4 I

[IleMim KaObIpFachliHA TONBIPAKTHIH YHKETY KYIL1
Fs=2n E,, (18)

MyHOarel E, —ImeMimTiH OyHip KaOBIPFaCBIHBIH TOIBIPAKTBHIH aKTHBTI
KBICHIMBI.

2
E.= v, H7 L, t92(45°—%), (19)

MyHIarel Ly — memimn y3bIHABIFHI, L = 2,5 M;
H — meMimTiH TONbIpaKNeH ToAThIpy ouikTiri, H = 1,6 M;
J2 — TOMBIPAKTHIH IMIKI YHKeTy OyphIibl, j, = 20°.

' 1,6°

> -2,5-tgz(45°— 20

) =298 xH.
2

E, =19

F;=2-0,27-29,8 = 16,1 xH.

[emim TyOiHEe apTKbl KaOBIPFbl LIBIFBIPIAPBIHBIH TepOenyiHe Keaepri Kyl
Cuna
FK =fXGCT1 (20)
MyHaarel Ger — apTKbI KaObIpra caiamarbl, Ger = 11 xH;
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f — mereIpnap ey TepOenyine kenepri kodddunumenti, f = 0,12.
F.=0,12-11 =1,3 xH.
Nuepums xymii

k gt

p

pP,= (_quk, +GCTJV—°,

MYHJAFbl V. —apTKbl KaObIPFaHBIH KO3FaTY XKbULIaMIBIFRI, Ve = 0,1 M/c;
t — ekmiH yakpIThl, t =1 c;
g — epkiH Tycy yaeyi, g = 9,8 m/c%;

p,=(10219-08 ) Ol .5 h
12 9,8-1

TaObLIFaH MOHIEP/A1 OPHBIHA KOS OTHIPBIN KEJIEC] MISIIIMIEPAl ajlaMbl3

F=554+16,1+13+22=75«kH.

¥YCBIHBUIBIT ~ OTBIPFAH  €KIHINI  TBIIIAK JKYHWECIHIH  IIeMIIITIH
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apTKBI
KaObIpFachIH/Ia OPHAJACKAH KOC MBIIIAKTHI Ka3y >KYMECIH KOJJIaHy Ka3zy KeIepriCiH
12...20%-¥a a3alThIl, OHIMIIITIH dKOFapbLIaTaIbl.



KOPBITBIHIBI

CkpenepiiH,  KYMBICIIBI KaOJFBIHBIH THIMJAUITIH apTTBIPy MaKcaThIHAA
OpPHBIHJAIFAaH JUIJIOMIBIK >k00ana KemiK KypbUIBIMIApblHA, MATEHTTIK o1e0u
MaFJIyMaTTapFa JKYPri3uireH caparrama, CKpenepiH Her13r1 napamMeTpiiepiH ecenTey,
J)KaHa TEXHUKaHbl OHIIPICKE EHTI3YJIH HKOHOMMKAJBIK THIMJIUIIMIH aHBIKTAy
HET131H/e KeJlecl KOPBITBIHIBLIAP/IbI JKacayFa 00JIa Ibl:

1. Cxpenep meMimIiHiH TONBIPAKIEH TOITHIPBLUTY TUIMJILIITT TEK TPAKTOPABIH
TapTy KaOUIETTUTIrIMEH FaHa eMec, Ka3y KeJIepriCiHiH MOHIMEH/IE aHbIKTaIa Ibl.

2. Ckperiep MOMIMNIIHIH TOJTY KEJEPTiCiH TONy KYHiHE OaillaHBICTBI apTTHIPY
MEH KECUTIHIN ajaThIH TOTBIPAK KaOaThIH a3alTy €ceOiHeH TapTy OaJlaHCBIH YCTaIl
TYpy oJicl e3apa KeNiCleWl, >XKOHE UIOMIIITIH akKbIpFbl TOJTBHIPY KE3€HIHIeT1
THIMJILIITTH TOMEHAETE].

3. ¥CBHIHBUIBINT OTBIPFAH CKIHII TBIIIAK JKYHECIHIH IMIOMIMTIH apTKBI
KaObIpFachIH/Ia OpHAJIACKaH KOC TBIMIAKTHI Ka3y KyieciH KosjgaHny. KoigaHbicTarsl
CKpenepliepAiH KYpPbUIBIMIAPMEH CallbICThIpFaH/la OVl TEXHUKAJIBIK MISHIM Kazy
kenepricin  12...20%-ra a3aifTeil, Olp yakbpITTa IIOMIIITI TOJTHIPY JACHIEHiH
apTThIPAJIBI.

4. KonnmanbicTarbl OapiiapMeH CallbICTBIPFAHla YCHIHBUIBITHIH KYPBUIBIMIAFbI
CKperiep eHIMJIUIIr, TachIMaJIfiay Y3aKThIFbIHA OailmanbIcThl 1,15..1,3 ece yThIMIBI.

38



KOJIJAHBIJIFAH 9AEBUETTEP TI3IMI

1 JopoXKHO-CTpOoHTeIbHbIE MAIIMHBI U 0o0opyaoBanue. — M: Hayka, 1986. —
186 c.

2 3a6eranoB I'.B., Pouucon 2.I'. bynbnosepsl, ckpenepsl, rpeiaepsl. — M.:
Bricmas mkoma, 1991. — 332 c.

3 Ilnemxos JI.U., Xetidpern M.U., Spkun A.A. Bynbao3epsl, CKpenepsl, rpei-
nepsl. — M.: Beiciias mikomna, 1980. — 271 c.

4 Petin A K. u np. Mammns! 111 3eMisiHBIX padoTt. — M.: Ctporinzaar, 1981.
—352c.

5 AnekceeBa T.B., AprembeB K.A., bpom6epr A.A. u ap. JlopoxHble Maiu-
Hbl. YacTts [. Mamunsl a5 3eMisHbIX paboT. — M.: Mammnoctpoenue, 1972. — 504
C.

6 HoOponpasos C.C. CtpouTenbHble MalIUHBI U 000pyaoBaHue. CpaBOYHUK.
— M.: Briciias mikoia, 1991. — 456 c.

7 IlectronanoB K.K. [TogbeMHO-TpaHCTIOPTHBIC, CTPOUTEIBHBIE U JIOPOKHBIC
MaluHel U 06opynoBanue. — M.: MacrtepctBo, 2002. — 320 c.

8 banosueB B. . MoaenupoBaHue MmpoIECCOB B3aUMOJIEUCTBUSI CO CPEIOM
pabounx OpraHOB JOPOKHO-CTPOUTENBHBIX MamuH. — M.: Beiciias mikona, 1981. —
335c.

9 CnpaBouHuk KOHCTpYKTOpa AopokKHBIX MamwmH. / [lox. pen. W.I1. bopomo-
yeBa. — M.: MammnocTtpoenue, 1973. — 504 c.

10 A6pamos H.H. KypcoBoe u auruioMHOe MPOEKTUPOBAHHE MO JTOPOKHO-
CTPOUTENBHBIM MamuHaM. — M.: Beicmias mkoia, 1972, — 120 c.

11 Ky3emun A.B., Yepnun .M., Ko3unnos b.C. Pacuerts! neraneit mamuvs. —
Munck: Beimaiinias mkosa, 1986. — 400 c.

12 IMucapenxo I'.C., SxosneB A.Il., MarseeB B.B. CripaBouHUK 110 CONTPOTHB-
neHuto marepuanoB. — Kues, HaykoBa nymka, 1988. — 736 c.

13 T'unpaBnuka, rupoMaiuHbl U ruaponHeBMo npuBoj / moj. pea. C.I1. Cre-
cuHa, — M.: Akagemus, 2007. — 336 c.

14 ®unmunmos b.M. Oxpana Tpyaa npu dKCIUTyaTalldd CTPOUTEIHHBIX MAITUH.
— M.: Bricmias mikoia, 1984 — 247 c.

15 Kozbarapo P.A., HaynerkynoBa A.Y., [JainoBa XK.X., Kamzano H.C.
Kypbuibic, TEMIpKOJ MalIMHAIApbl jKoHE KaOAbIKTaphl. OKy—omicTEMENIK Kypall.-
Anmater: KasKKA, 2015.-305 Ger.

39



D)

KA YT

DATAOTYETA: 2020-05-15 17:52:34

[L:D StrikePlagiarismecon

HAIBAHME:

ToneIpaKTEl KOC NBIWAKTE KA3Y MYWECIHOE CKPENEP WeMILLiHIH, KOHCTPYKUMACKHIH MeTINgipy
ABTOP: HAYYHBIA PYKOBOOMWTENE:

MWongeirgn Epacein Mapatyne Pycrem Koabarapoe

NOAPAIAENEHME: JATA SATPY3KH JOKYMEHTA:

WM 2020-05-15 17:32:46

YMCNO NPOBEROK BOKYMEHTA: (1)

1

MPOMYLLEHHBIE BEE-CTPAHMLIbI: @

B YpoeeHb 3aMMCTBOBaHWIA

OGpaTTe BHIMaHWE! BEICOHIAE ZHEREHIA KOSPHALMEHTOR HE DIHEMAIT NNarHaT. CITHeT Bom«eH GrMh NPoaHANMEMPOEIH SKCNEPTOM.

@ Knt @ Knz © 0,19% KU ®

k1 i A M3 5 enoa, Hak, i B0 BOEN u 2 I5 enom, Halgy e BN AGCTYT R T SR LM ) TESCTH, MO bl i LT Tl
MR, wpoel BHIA HCTOAMAE, Hpoeid EROA,
6748 53575
JAnuHa dpassl ANA KosbhUUMEHTa Konau4ecTeo cnos KonuyecTeo CMMBONOE
nopotua 2

B lMpepynpexaeHye U CUrHaNLI TPEBOMM

B zTom pazgene Bbl HaROETE HHHOPMELMID, KACALLYHICA MEHWTYNALUMA B TEKCTE, C LMK ME3MEHWTE PEIYMLTATE Npoeept#. [N Toro, Kro oueHreaeT paloTy Ha
Gy MAHHOM HOCHTENE MM B 3NERTPOHHOM {OPMETE, MAHMTYIRLMS MOMYT DblTh HEEMIHME! [MOCRET GbiTe TaHHE LENEHANPAENEHHOE ENUCLIEIHME OMBou).
CneayeT OLEHWTE, ABMAKITCR M HIMEHEHHA NPEOHAMENEHHEIME MM HET,

3amena Byws 27 NOKA3ATH B TEXCTE
MuTepeans 0 NOKa3aTh B TEKCTE
ey Y RRAMH n POGEAS, ThH i MENOAHE CRORE OYT SulTh HENMCI CAHTRC].
Mukponpobens 0 MNOKA3ATH B TEKCTE
e . " POBEDHTI WAHYT /T GHH S TP PO S CADE b TETTE
Benbie axanu 0 NOKA3ATH B TEHCTE

i M LiRTTOM, e ] T i £ v GHE CHET M
ATOMTH i LBET Y900 B 562 (i, STl . /MGl ik i

B 3aWmMcTBOBaHMA No CMHUCKY MCTOMHUKOB

MNPOCMOTRHTE CRHCOK M NPOSHANHIHEYIATE, B 0C0SEHHOCTH, T HPAMMEHTI, KOTOPGIE NPesbiWzsoT KN ME2 (EsigeneHHBE 3HUPHLIM LWpHEToM], MononeayiTe
Ccrunky d603HE#TE DParMEeHTs W NOCHMOTPHTE, ABMAIITCR /M BblAENEHHEIE GParMeH T NOBTORMOLLMMACA KOPOTHMMU HRa3aMA, paa0pocaHHEIME B QOKYMEHTE
([coenanacwpe CXOACTEA), MHOMTMCNEHHLIMK KODOTHHMH SPa3aMMA RACNOACHEHHEE DAROM APV C APy oM (Napadpasrposative) KM oOLUMEHLIME $parkeHTae
53 YHAZAHMA WCTOMHMKE ("KpITTouMTa TS,

10 cambit ANHHHBIX dpas (5,93 %)
DeCATE CAMBN AAHHHLD HPATMEHTOR HAHGEHEIN BO BORK AOCTYIHE PECYpPLax.

NOPAQKOBLIA HA3BAHME M ALPEC MCTOMHMKA URL (HASBAHME ABTOP HKONMYECTED

HOMEP BA3LI) HAEHTHYHEIX CROB
HKazy wegepricli TeMeHLeTy MarcaTeiHga [3-115 a3

1 WY PETIH CHpenap MaHFLpTY AnpnexaHos C, T, 243 360 %
Satbayev Unhersity (MMTAul])

2 https://pornayka org/s27784t1 himl 87 129 %

3 hitps://poznayvia org /527784t hitml 24 036 %

w1 -t 1a Jub-ii

4 17 0,25 %

5 https://pomnayks ong/s27784t1 tml 15 0,22 %

6 https://pornayks org/s27784t1 html 8 0,12 %
Hasy kegepriclh TemeHgeTy mascameinga 13-115 asi

7 HYPETIH CHEENERA] HaHFLIPTY Appnexanos C, T, & 0,09 %
Satbayev University (MTTAuLY)

40



W3 Basbl AaHHbix RefBooks (0,00 %)

Bee hparmenTol nadgens 8 Baze Aanveix RefBooks, noTopan conepmnT Gomes 3 MHIHOHOE TEKCTOR OT PeJAKTOR0E H AETOPOE.

KONMYECTBD
NOPAAKOBSIA WAEHTHHHBIX CNOE
HOMEP HAZEAHME AETCR (KONWYECTEBO
PPAFMEHTOR)
3AMMCTEOBAHMIA HE HAROEHD
M3 AoMaluHei Bazbl gaHHbIxX (3,69 %)
Boe GparseHTel Had g eHsl B SBBE,LIAHHH! EAlErD YHHERDCHTETA
MOPAAKOBLIA OATA MAEHTHYHBIX CNOB
HOMEP HAIBAHME AETOR MHAEKCALLMM  [BPArMEHTORB]
Hazy pegepriciH TeMeHBETY MakcaToiHga 03
1 115 a3l HoypeTiH CRpenepal HaHFLIpTY Agmnexanoe C. T, 2017-05-17 249 (Z) 369 %
Sotbayev Unhersity (MMAwL)
W3 AporpamMmbl o6MeHa Basamu AaHHbx (0,00 %)
Bre parsesTe HaA g eHsl B G338 AAHHED LDVTMN YHREEPCHTETOE.
HONUYECTBO
MOPAAKOBLIA HAIBAHME e OATA MAEHTHYHBIX CNOB
HOMEP HAIBAHME BA3bI JAHHBIX WHAEKCALIMW  (KONMYECTRBO
DEATMEHTOS)
3AMMCTEOBAHMIA HE HAROEHO
W3 HHTepHeTa (2,24 %)
Boe diparsesTl HaRLEHb B LN0GANEHLIX HHTEPHET-PECYDCEX OTHPEITOND GOCTYNA
MOPAAKOBLIA MAEHTHYHBIX CNOB
HETOMHME URL
HOMEP [BPArMEHTOR)
1 https://poznayia cepfs2 FRE4E hitml 134 i4) 199 %
2 hittps:/fen--1-hitbfxn--plal/ pamyatks -po-rabote-s-klub-u | 17(1) 025%

41



