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IOMI'EKTHH XAJIIBI MYHO3/1IOMOCY

Koproouy smrekTuH axkrTyajayyJjayry. Ap Kbul Kypyayll saHa Oalika
MarepuangapabbKacan 4blrapyy/la MaiJaio0 HETH3THM TEXHOJIOTHUSJIBIK IIPOLECC
O6omyn canamar. Maiiganoody MamipHamap TAalIThl, MIArbUiabl, acaibT-0eTOH
apajaluManapblH, IEMEHT jkaHa Oallika Kypyiayll MaTepualJlapblH Maiaanooro
apHaJiradH. Yuypja KypyJyll jkaHa Oalllka MaTepuaiapblH UINTETUI YbITYY Y4YYH
caJIMarsbl KeHWI, KeJIoMy 4akaH, OMpOK eHAYPYMIYYIYTY KOTropy, OILIOJ 1€ yuypAaa
SHEPrUsHBI a3 KeUy Balyallyy MaianarslaTap TapThIll OOy KaTaT.

WNmren xaTkaH Banyaiayy Maijanarbl4TapiblH OUp KaTap KeMUYMJIUKTEepU Oap,
anapapliH OaapblHa MYHO3YY JKallbl KEMYHIIUTH — KOHCTPYKIUSChIHA METAJLI Kol
KEPEKTEJNET >KaHa DHEPrUsHbl Ja  Kell JKeuT. Bamuanyy MaipanarsiarapabiH
KOHCTPYKIIMSICHI ~ CAJIBIIITHIPMANyy J>KoHoeKeW. Maiinanoouy OeTu >KbUIMakail
BaJyallyy MaiijanareldTapAblH MaiJ1ajgoo JEHI?3Ju TeMmeH, (6.a. eTe Maijanamn
KaH4ya anbailT amarra 1 = 4),) OMIOHIYKTaH CaJBIIITHIPMAyy HPH MaTepHAII b
Map1ag00 Y4yH AUAMETPH YOH BaJIap TaJIall KbUIbIHAT, aHAAWIApAbIH YOHAYTry D =
20 d ke3 KapaHABLIBITEl MEHEH aHBIKTAJNAT, MbIHJA d — MalijallaHyy MaTEepHUAIIbIH 3H
4YOH eJ4yeMmy. TerepeHMe BalJblH AUAMETPUH YOHOWTCO, MAIIMHAHBIH KOJIOMY
YOHOET JKaHa ara )apalia cajaMarsl J1a eceT.

[laTeHT ayblHTaH Marepuannap MEHEeH anabuil OyiakTap/bl aHaU3/166]16H
KOpPYHYN Typrasjail, Maiaajioody MallMHaIapAbl OpPKYHIAOTYYHYH HETH3rU
TEHJEHUUACHl JHEPIrUsHBl YHOMIOOYY IPOrpECCUBAYY Kapakartap MEHEH
TEXHOJIOTUSJIApAbl KaHA OUIOHAOW »7Ji€ WIMMIMH aKbIPKbl >KETUIIKEHIUKTEPUHE
bUIAWBIK JI0JOO0OPJIOHTOH  JKYMYIIUy TETUKTEpAWH OWp KblidJla HaThlIbKaIyy
KOHCTPYKIMSICBIH UIITEN YbITYyTa TaKajiar.

OmeHTur, ap KbpUI MarepuangapAbl Mailallo0 MAaKCaTbIHIA SHEPrUsiHbl a3
YBITBIMJIO0YY, CaJIMarbl KEHUJI KaHa KOJIOMY YaKaH MalluHaJdapabl )Kacoody 4YakaH
KOJIOMAYY UUKJIOWJANyy W3 MEHEH TEerepeHMe Bajyalyy MaiJanarblyThiH
KOHCTPYKITUSICBIH MIIITEI YbITYY aKTYaJAyy MUJIIET OOy dCenTeneT.

Koprouauy s3mMrek teMachbIlHbIH MPH HJIMMHH MPOrpaMMaJiap KaHa Heru3ru
WIMMHMHA-U3WI1004YJYK HIITEp MeHeH Oalanbimbl. M3unneenep JI.b.I'onuapos
atbiHgarel KazAJIMHUH “TpaHCOPTTYK  TEXHMKa jKaHa TallyyHY YIOWTYpYyy”
kadenpachiHbiH “ IHHOBAIMSITBIK MallTiHATIAPIbI )KaHA allap/IblH CHIPTTAH TaIIbLIBII
Keyy4dy XyMylI4y TETHUKTEPUH HIUTEN 4YbITYyy, >KacOO »KaHa 3KCIUTyaTalusioo
TYTYyMYH OPKYHIOTYYHYH HETHM3UHAE Kypyiayll eHAYPYLIYHAOrY MalluHajiapIblH
HATBIDKANYYJIYyTYH JKOTOPYJaTyy’ JIeT€H TEMAaChIHBIH a)XbIparsic Oemyry Oomym
cananar. byn usunneenep OLl 031 PecnyOsnkanblk MakcaTTyy WIMMHANA TEXHUKAJIBIK
nporpaMMaHbiH anikareiHa (MamekeTTuk katToo HoMmypy 0116 PK 00469) kupreH.

IJMIeKTHH MAaKCAThl — JKyMylI4y TETUKTEpPU UUKIOUJANYy U3 MEHEH
TErepeHMe  Balllyy  MailalarbluThlH  [ApaMETpJepUH  HEru3gee  kKaHa
KOHCTPYKIIUSICBIH UIITEN YbITYY.

OMreKTHH UAesIChl MPUHIMOMH/E TaTaal HUKIONAATYY U3 MEHEH KbIMMBbLIJAI,
AKYMYII TMPOLECCUHJIE PHEPTUSHBI a3 YbITbIMJAraH, KeJeMy YakKaH jKaHa CaJiMarbl
YKEHWJI, OILIOJ 3J1 YUypJa Canarryy ManJajiaHrad MaTepuail 4yblrapyydy MPUHLOHANTYY
aHpl LUKIOMJANYy TEerepeHMe Baijapbl Oap MailanareluThl HINTEN YbITYya

Typar.



Korwaran makcarrapra blJIaibIK TOMOHI6TY MIJIIETTEP ATKAPBLIABI:

- Bamuanyy maiiganarsid MamuHajgapIslH KOHCTPYKIMSIIApbl OOIOHYA MIMMHIA-
TEXHUKAJbIK JKaHa MATEHTTUK  aJa0uATTapAbl  aHAIM3[©eXKaHa  alap/blH
OPKYHAOTYIYLUIYHOT'Y HETU3TH TEHACHUUIAPAbI AHBIKTOO;

- XKymyiruy TeTUKTepU HUKIOUAANYY KbIUMbUIJAraH KeJeMmy YakaH Baldainyy
MaiilaareluTap/biH apaMeTpiepuH HETU3/100 jKaHa dKaHbl KOHCTPYKIUACHIH UIITEN
YBITYY;

- Kymyuruy TETUKTEPHU UUKJIOUIAIYY KbIMbLIaraH BaAITYAILYY
MaiJlaareluTap/blH HETU3TH TEOPHSUIBIK KO3 KapaHAbUIBIKTAPbIH TAaKTOO >KaHa
T€OMETPUSIIBIK, KHHEMATUKAJIBIK MYHO3/IOMOJIOPYH HETU3/106);

- Kymyuuy TETUKTEPHU UUKJIOWUJIATYy KbIMbLIIAraH BATHAILYY
Maii1aarel4TapbIHHETU3TA  TEXHOJIOTUSIJIBIK MYHO3[16MOJIOPYH 3CENTee YCYIyH
UIITEN YBITYY;

- Kymyuruy TETUKTEPHU HUKJIOUIATYy KbIMbLIAraH BAIIAYY
MailanareluTapJblH  KYY-OHEPTUSJIBIK KaHAa TEXHOJIOTHSJIBIK — IapaMeTpiaepuH
AQHBIKTOO Y4YYH MaiJanarbl4ThiH JKCICPUMEHTTUK VIATYCYHI® SKCIEPUMEHTTHUK
U3UIII06JI6pY KYPrY3YY;

AJIBIHTaH KbIABIHTHIKTAPABIH HJIMMHUN )KAHBLIBITbI:

- IlareHTTHK MaabIMATTAP/bl AHATU3OOHYH KbIMBIHTHITbIHA Mal1aJarbl4ThlH
KYMYIIIUY TETUKTEPUH MOPQOJOTHUSIBIK KilaccTapra Oejyy HINTEIUI YBIKTHI jKaHa
Kazakcran PecnyOmukacbinbin Ne29666 “Bankanyy wmaiijanarsid’maTeéHTH MEHEH
KOPTOJITOH JKaHbl MNPUHUMUIITETH LUKIOWJANYy KbIAMbUIAAraH KeJieMy 4YakKaH
Bajlyajayy Maiiianareiarap/ibiH KOHCTPYKIUACHI HETU3ICIIIN;

- Huxnoupanyy Bamyajiapbl LUKIOWIANYY KbIMMbUIAraH Maiganarbl4ThlH
aHbl TYPY MEHEH Malajio0 WIIMHUH TEXHOJOTHSUIBIK MapameTpiIepU HETU3AEIIN
(Ne87163 HOMypityy aBTOpAYK KYOOJIYK MEHEH TaCTHIKTAJITaH);

- TlpunimOuHae XaHbl MUKIOWATYY Ballyalyy MalanarbldThlH T€OMETPHUSIIBIK
’KaHa  KUHEMAaTUKaJblK MapaMeTpIEpUH  JACENTee YYYH  TEOPHSUIBIK KO3
KapaHIbUIbIKTap TaKTaJIJIbI;

- Huknouganyy Bamyanyy, HMKJIOUIANYY KbIMbUIIAraH KaHbl Mal1adarbluThlH
HETrM3r¥ TEXHOJIOTHSIIBIK MYHO3I0MOJIOPYH 3CENTOO YCYNy UILTEIUN YbIKTHI;

- Maiiganarsl4ThlH HETU3TH TEXHOJIOTHSUIBIK MAapaMeTPIIEpU alradkbl KOILY
AKCIIEPUMEHTTUK H3UJIO6JI6p apKbUIyy aHBIKTAJIAbl, PyAa SMEC MaTepHhal/iblH
(KypamMbl JaH ChIMajJ) MalJaJaHbIl — YbIKKaHAATbl (M3UKATBIK-XUMHUSITBIK
KacHeTTepHu, Maijanoo KyOaTTyynyry, OHIYpPYMIYYJYTy, DHEPrUSHBIH YIYIITYK
YBITBIMBI )KaHA METAJUIIBIH YIYIITYK KEPEKTEIUIIN aHBIKTAJbI.

AJIBIHTAH KBIMBIHTBIKTAPABIH  NPAKTHKAJBIK MaaHucu. Kymyiay
TETUKTEPU LUKIOUAATYY KBbIMMBUIIAraH Bajlyajdlyy  MalJaJarbl4ThiH HWINTEIUI
YBITBII CYHYLITAITaH MPUHLUNTYY KaHbl KOHCTPYKIMSACHIHBIH KaHblYa WJIMMHI KO
MEHEH YEUYWIMIIM >KaHa >KaHbl4a KJIACCTBIK MYHO3/1I6MecCYy JKOJ-KypyJyll MallnHa
Kypyy TapMarblH OHYKTYpyYyre oOenre OOJIOT >kaHa MaiiamaHdy MaTepUalIbIH
canaThIH KoropyJaTaT (KyO TypyHaery marbuiasl 80% deiinH maiinananr).

AKymyuay  TETHKTEpHM  LMKIOWAANYY  KbIMMBUIJAraH  MaWJajIarblyThIH
napaMeTpiepUH HETU3/106 OarbIThIHIAThl U3WIII66JI0P YCYJIYy MEHEH >KbIHBIHTHIKTAPhI
METa/UIIbl a3 KOJJAOHYN (CajlMak, KeJieM), SHEpPrusiHbl a3 YbIIBIMJIOO MEHEH
MaiiJlaJlaHTaH MaTepHaIJIbIH CaraThiH KakIIeIpTat skaHa SB(6M)071300 “rpancmopr,



TPAHCHIOPT TEXHUKACHI JKaHA TEXHOJOTHSIAphl” aJIUCTUTHHICTH OakajaBp MEHEH
MarucTpaHTTapAbl JasipJIOOHYH CallaThIH JKaKIIbIpaTaT.

AJIBIHTaH JKbIMBIHTBIKTAPABIH  3KOHOMHUKAJIBIK MaaHucH. Kymyuay
TETUKTEPU UUKJIOUAANYY KbIMMbUIAAraH Bajlyaldyy MalJanarbluThl HWIITETYYIOH
AJbIHTaH KBUIABIK 3KOHOMHKAJIBIK Hatblibka CM-12b ra cansiursipranga 1104,44
MuH TeHre, 1" 800x500 — 9384,28 mun Tenre; I 1500x600 — 61074,68 muH TeHre
oomy.

Koprooro uysirapbljiraln 3SMreKTHH HErm3ry sK000J10py:

- Maliganareiarapapl  )KyMyIIdy — TETHKTEpH  OOrOHYa  MOPQOJIOTHSIIBIK
KJIacCcTapra axplparyy;

- [TpuHIIMONHAE XaHbBl HUKIOUJANYY KbIMMbLIAAraH Baldyalyy Maianarsl4ThiH
FEOMETPUSIIBIK )KaHa KUHEMATHUKAJIBIK MAPAMETPIIEPUH 3CENTOO YUYH TEOPUSIIBIK KO3
KapaHIbUIBIKTaP;

- Huknonpanyy KblIMBUIIAraH IUKIOWAANYY Bamyajgapbl 0Oap YKaHbI
MaiiJ1ajarbl4ThlH HETU3TH TEXHOJOTHUSIIBIK MYHO3OMOJIOPYH 3CENTOO YCYIIY;

- Kanpl TUnNTErn MaWANArbIMTHIH Malanoo >KYMYIIYHYH TEXHOJIOTHSIIBIK
napaMeTpiepH;

-uxnounanyy  KbliMbUIJAraH LMKJIOUJATYY  Badyajapsl Oap  KaHbl
MalJanarel4ThlH ~ HETU3rM  NapaMeTpiepuH  M3WIAOOHYH  KbIABIHTHIKTAPHI
(MarepuaniblH MalJanaHbITYbIKKAHIArbl MaiJla Kypambl, MaiJ1aJoo KyOarTyymiyry,
OHAYPYMAYYJIYTY, MailJasoo MPOLECCHUHAE YbITBIMAAITaH SHEPTUSHBIH YIYIITYK
YBITBIMBI ).

- Banuanapel nukiionganyy — KbIMMbULAraH — MaWJanarbl4ThiH — KyMYII4y
TETUKTEPUHUH KaHbl KOHCTPYKITUSICHI.

N3nia160uyHYH :KekKe CcajbIMbl: Bajlyajapbl LUKJIOWIANYY KbIMMbUIIATaH
MailajJarel4ThlH  [apaMeTpJIepUH aHAJUTUKAIBIK KaHAa 3KCIEPUMEHTTUK U310
YCYJIYH KaJIBIIITA]Ibl, U3UIAOOHYH MUJJETTEPU MEHEH YCYJJApPhIH TACTHIKTAAbl XKaHa
OILIOHJIOM 3JI€ SKCIIEPUMEHTTUK U3UJIA06J0ply 6TKOPAY *KaHa aHAJIU3 )KYPIry3ay.

IMIeKTHH KbIHBIHTBHIKTAPBIH anpodanusainoo (:kaibliTyy). Xypryzynren
TEOPUSUIBIK JKaHa ASKCHEPUMEHTTUK H3UJOOJIOPAYH KBIMBIHTHIKTAPBILUKIONAATYY
KbIMMBUIAraH MUKJIOUIANYY BaTdaiaphbl Oap >KaHbl Maiianarbl4ThiH TaXKPbIAOAbIK-
OHAYPYIITYK YATYCYH KHPrU3Yy YYYH KOHCTPYKTOPAYK JOKYMEHTTEPUH HIITEN
YBITYyJla UIIKE aiThl, Oyn yaryny “benkamut” AK OuprenemnikeH MekeMecH skacar
YpIrapyyra KaObLT aJijbl.

Kypry3yJireH H3uMIe6JI6pAYH >KBIMBIHTBIKTAphl ““YdypJarsl MallWHAIAPIbIH
MeXaHuKa mpooiemanapsl” aTTyy VOn apanbik koHbepenuusana(Yman-Ym, 2012-
x.); «Globalscience. Developmentandnovelty» attyy VIOn apansik koHpepeHIUIAQ
(KeneBa, 2017-xk.); “YuypayH TEXHUKAChl MEHEH TEXHOJOTHUUIAPbl WIUMUN
V3WILIeeNepae” aTTyy JKalll OKYMYIITYyJlap MEHEH CTYIEHTTepAUH XOJ apajiblK
koH(pepennusaceiHaa (PI'bYH PAH wnumuii cranmusicer,bumkek m., Keipreizcran,
2018-x., 18-26-anpeins.); Ka3zakcran PecryOnmkachHbIH IIpe3nnentu
H.Hazap6aeBnun “TepTyHuy eHep kail peBOTIOUUACHIHBIH IAPTTapbIHAA OHYTYYHYH
XKaHbl MYMKYHUYJYKTOpy  JereH JKoJIOMOCYH ’Ky3ere amblpyyHYH ajKarblHIa
oTkeH XLIIOn apanbik uUIUMUR-TIpaKTUKANBIK KoH(pepeHumsna (Anmarb, M.
TeinbimmaeB at. KazATK , 2018-x.,18-anpens.); “bunum OepyyHYH canaThiH
KAKIIBIPTYY, WIMM MEHEH OHAYPYIITOTY HHHOBALMSUIAP aTTyy DI apaiblK WIMMHUN
npaktukanbik koHpepenmusiaa (K.Catnae ar. EUTU, I[lpokonbeBck miaapbIHAarkl
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T.®. I'opbaues ar. Ky3['TYnyH dunuanst, 2018-k.)cyHyIITaBIIN, TAIKYyTra aTbIH/bI
KaHa KaAKTHIPbUIBIL.

OMIreKTHH JKbIABIHTBIKTAPBIH OacblIMaJapaa KapbIfijioo JTeHrI)JIH.
JluccepTanMsuibIK SMIEKTUH Marepuaiaapbl 18 WiIMMHIl 3MrekTe, aHblH WYUHJC
OupeeScopus HMHIEKC CHCTeMachblHA KuUpreH winmmuid OacwvinMmana, 11lu PUHItun
WIMMHUI MaanbiMaT 0a3achlHa KUPreH WIMMUN Me3ruiayy OacwkliMmanapa (anapbiH
oemee Koipreiz PecmyOnukachiibiH - JKOropky — ATTECTalUSUIBIK  KOMHCCHSICHI
CYHyIITaran 0acbuiMalap/a) *KapblsjaaHTaH.

JuccepTauMsJIbIK JIMIEeKTHH CTPYKTYpachl 3KaHa KeJeMy. OMIEK
KUPUIIIYYAOH, Oem  riaBajaH, OyTYMIeH, TMPaKTUKAIbIK  CYHyIITapiaH,
naljaJiaHbUIral aga0OusaTTap/IbIH TU3MECHHEH JKaHa TupkeMmenepaeHtypar. Kememy
155 6er, anga 19 tabmuma, 33 cyper, 101 aramermran Typran amabusar xaHa 7
OeTTHK TUpKEME Oap.

IOMI'EKTUH HEI'3I'M MASMYHY

Kupumyyae sMrekTHH aimbl akTyaJayyiayry, Oalika WIMMHN-U3UI1e09yITyK
UIITEp >KaHa MAaMJIEKETTUK Mporpammaiap >aHa OalIaHbIIIbL,U3NUII06I6pAYH
MaKcaTTapbl, MIJIAETTEpU OCPUIITEH, UIUMUI KaHbUIBITBl MEHEH MPaKTUKAJIBIK KaHa
SKOHOMUKAJIBIK 0aanyyiyry, KOprooro 4YblrapbUIraH >K000JI0pY, aBTOPAYH >KEKe
CaJIbIMBI, M3WIIOOJOPAYH O KbIMBIHTBIKTApbIH  anpolanusgaH  ©TKepPreHIepy,
JUCCEPTALMSIHBIH CTPYKTYPACHI )KaHA KOJIOMY YarbUIAbIPbLITaH.

bupuHYM ri1aBajga MIITETWINI )KaTKaH Maianarbl4TapIblH KOHCTPYKIUSCHIH,
BaJyy Maijanarslyrapja ap Kbl MaTepuaijapAbl Mailjaloody MalluHaidapbIH
KYMyIIUy  TETUKTEpH  Tyypalyy ajgabuili  Oyjnakrtap MEHEH  IaTeHTTHUK
MaaJIbIMaTTapAblH YuypAarsl adajiblH aHATU3IEreH MaTepUajaap sKalralikaH.

TeXHUKaNIbIK-TEXHOJIOTHSUIBIK JKaHA MAaTEHTTUK MaaJlbIMaTTap/blH HErM3WHJE
ap KblI MaTepHaJJapAbl MaiJalo0 YUYYH KaHbl MAllMHAJIAPABI )KACOOHYH HETH3TH
OareITTapbl MEHEH MEPCIIEKTUBATIAPHIOSPHUIITEH.

bomkonayy  OaaJloOHyH  HETM3MHAE  Mailjanarsl4TaplblH — SKyMyLIdy
teTukTepuHuH (JKT) mnepcrneKTUBAYY KOHCTPYKUMSUIAPBIH TaHAOO HIIKE AalllKaH.
bomkonnoo wmacenenepu B.I'. I'mommumuckuuauH, b.M. TI'nmymkoBmyn, I.M.
Ho6posnyn, 10.B. Epmoayn, H.M. TumodeeBanwin, P.A. Kabamerguu, C.A.
JUOKMEHKYJIOBIyH K. ©O. OSMrekrepuHjae Kapaiarad. IlaTeHTTMk MmaanbIMatTap
KbIMHANBIN KjaccTapra axelpateiira, KMII enkenepynHne xaHa Oamika der
MaMJIEKETTEpAECTH Baldyallyy MalJajareldTapAblH KOHCTPYKLUSACBIHBIH ©HYTYY
OareITTapbl U3WIACHTeH, OyJap KOHCTPYKUUSIAPIbI OHYKTYPYY KOJIIOPYH TaHIO0TO
Typtky Oonny. CCCPaun (KMI), AnrnusueiH, ®paHuusHbiH, [ epMaHUSHBIH,
AKIIIubiH >xaHa SnoHusiHBIH akbIpkbl 20 >kbpuigarel  MadganarsraTapAsiH JKTcCwl
OOIOHYa TMaTEeHTTHK ueuumiepu aHanuzaeHreH. JKTmapasl epKyHIOTYYHYH
IPOrpecCUBAYY OAarbITTapblH aHBIKTOOHYH bIpaaTel [I9BMau konpoHyy MeHEH
KYpPry3yiareH.Mannanarsryrap b KTcesr MOP(OJIOTUSITBIK KJilaccrapra
aXbIpaTbuirad, OyJl WII Maijanarbld MalldHaHbBl Oup KaTap Maijga TyTymaapAaH
Typran Oup OYTYH TyTyM KaTapbl Kapooro ebeire OoiroH. Maiiga TyTyMaapIbIH
KBIMBIHABICHl KaTapbl OOBEKTHMHHM OJJIECTETHUIl JKaHa TOJIYK AaHalIU3[ee YUYH
KJIACCTU(PUKALMSUIOOHYH MAaTPHULAJIBIK CUCTEMACHI KOJJOHYJITaH.



Oiinon Ta0bUIraH UIITEH TOTYKTYK KOA(DPUITMEHTHH, TAaTCHTTUK YSUUMIECPINH
MEPCIEeKTUBIYYIYK KaTErOpUsACHIH)KaHA MATEHTTU KUPTU3YYy YOAKTHICHIH aHBIKTOO
TYIIKY MaajbIMaTTapAbl CTATUCTUKAJIBIK UIITEH YbITYYHYH HETH3UH/]IE )KY36Te alllThl.
ABBIpKBl MIITETWIMI KaTKaH MaiJajgarbld MalluHajdapAblH KOHCTPYKUHUSIAPbIH
aHanu3ees® OapabIK  Bamdyallyy MaWJalarbldTapJblH  JKAIMbl  KEMUYWJIUTH
-KOHCTPYKIMIChIHA METAJUIABIH KOI CapNTalraHAbITbl AHBIKTAJIIbI, al MU aHbI
OPKYHIIOTYYHYH HETH3TU OarbIThl SHEPTHUSHBl YHOMJIYY YBITBIMAOOYY Kapa)aTTap
MEHEH TEXHOJOTHSUIAp/Ibl UIITEN YbITYYy1a TyparT.

Banmuanyy maiiganarsiatapabl TEOPUSIIBIK KaHa SKCIEPUMEHTTHK U3WII06J10p
MEHEH aHbIH KOHCTPYKIHUSCHIH MaKIIBIPTYy OOIOHYA KYPTY3YJIreH aHaIM3JAEpAUH
KBIMBIHTBITBIHA ~ bUIAWBIK  KOHKPETTYY H3WIAO6JepAYH MakcaTTapbl MEHEH
MUJIAETTEPU aHBIKTAII/IbI.

DKHHYHM TIJI1aBa IUKIOUJANYY KbIMMBbUIJIaraH LHUKIOUAAIYY TETUKTEpH Oap
Mai1aJarel4ThlH MYHO316MOJIOPYH AHAIMTUKAIBIK H3WJIAeeJiepre apHairad. Tam
’aHa Oalka MaTepuasaap/sl Maiiganar kaHayy Teopusicbl 0oroH4a macenenepau 1.
Purtunrep, @. Kuk, B.JI. Kupnuues, I1. Peounnep, ®. boua, A.K. Pyanksuct, B.1.
banosneB, JI.II. BoiukoB  arryy  OKyMYyIWITYyJlap  M3WIACHIKEH. by
OKYMYIITYYJapAblH AMIEKTEPUHE TasHbI MaiJajarbld MallWHAJIAPAbl DCEINTOO
TEOPUSICBI MEHEH KOHCTPYKUMSICHIH OHYKTYPYY HMIIHU YOH HUUTHIMKTEPIe >KETHUILKEH.
Kep kazyyuy, Maifiamoody jkaHa Tallyydy MalluHajgapAbl H3WII0© HIITEPUHE
kazakctaugaelk  P.A. Kabames, C.A. J[DxwuenkynoB, A.C. Kaagsipo, M.C.
Kynerunpnunos, C.B. Jlu, O.OK. Pab6ar, C.H. Hypakos, Keipreicrangan -
K K. TyprymOaes, A.M. JlxpuikuuneB, A.A. AcanoB, K. McakoB xana Oamkanap
YOH CaJIbIMbIH KUPTU3UIIKEH.

OHU TYpPYKTYyY 3aTTap MEHEH LUKJIOUAAYY UMPU ChI3BIKTAPJIbIH KACUETTEPHH,
KaHa OLIOHAOW 3JIe )KyMYILIYy TETUKTEPJIUH LUKIOUIANYY KbIMMBUIBIH MaiIallaHyy
meHeH KazAJlMne nuknowpanyy ¢dopmanarsl *aHa LHUKIOWIANYY KbIMbUIIAraH
KYMYLIUy TETUKTEpH Oap  JKaHbl Maijanarbld MalllMHAHBIH HWHHOBAIIMSUIIBIK
KOHCTPYKIMSICHI UIITEJINI YbIKTHI.

Byn Mammnanapaa runouyKIONIIMH KaCUETTEPHU KOJJAOHYJTaH IIaHeTapAbIK
(uuxnoupanyy) ketiimbigaran KT (TypykTyy aHU OGap 3aT) maiijiagaHbLiaT.

MalvHaHblH KyMyIIYy TETUTMHHUH TyYypachblHaH KECWJIMIIMH KaparaHja
KaNMak Ken OypuTyy (urypa, aHblH YEKUTTEPH DKM >KapbIIl OKTYH ailllaHachbiHIa
alJIaHbIN KbIAMBITA KEIT€HAE HUPHU CHI3BIKTHI - TUMNOLMKIOWAACPINA KaJIThIparT.
MpIHAal KbIMMBUI MalJajiarbld MalIMHAAA dH )KOHOKOW IUIAHETAPAbIK MEXAaHU3MINH
»KapJilaMbl MEHEH KaMChI3 00JI0T, ajl MEXaHU3M WY jKarblHaH TUIITETWITEH O0pOOpayK
TUINTYY AOHIOJIO6K MEHEH KbIMMbUIra KEATUPYY4YY CaTeUIMTTeH Typat. Tumryy
JNOHTOJIOK 0arbITTOO4Yy aWIaHrbl4, CaTe/UIMT KbIMMBUITA KEJITHUPYY4dy OOJIOT.
BanyanbiH TyypachlHaH KECUIMIIMHAECTH KOHTYP YEKUTTEPH OHIypYYydy uekurtep (1
CYPOTTY KapaHbI3) Oonyn caHanar. JKymymrdy TETHKTEp OKH IKapbllll OKTYH
aliJlaHaChIHJIA TETEPEHTeHIe ap OUMp KECWIMILTUH y4uy TYy3 OarbITTyy OyTakTapbl Oap
Oupael HUKIOWAAM YWKET, ajl dMHU KanTajlJlaH TY3YJIreH Kecuaumrep Oup as
KBUIMBIIIIBIT, yIIyJd OyTakTap OOrOHYa OarbITTOOYY KaTapbl apbl-Oepu 00JaphliarT.
Kymyurgy TETUKTEpAUH Jan yuIyd KbIAMBUI ©3reueiyry (e3 apa OupuH-OMpH
TETEPEHIe€H MUPHU CHI3BITHI) Maljajgarbld MalluHajga KOJJIOHYJAT, Oyl KbIMMBLI
KYMYILIUY MPOIECCUHAEC HHEPTUSHBl MYMKYH OOJYyLIyHYa a3 YbITBIMAOOTO TYPTKY
6onot.Maiifanarsrd MaliMHAHBIH KYMYIIIUy TETUKTEPU UKIOUAAITYY UHPH CHI3BIKKA
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(TypykTyy sSHU Oap 3aT) BUIAWBIK jKacalraH >kaHa anap o3 apa OupuH-Oupu
TETEPEHMUII, MUKJIOUIATYy WUAPHU CBhI3bIK OOroHYa aimaHmimar. JXymymrdy TETHKTHH
(Baylua) mMepUMETpPU MYPYHKY HINTETHIIMI JKYProH Baldajapra KaparaHjga doOH,
JeMeK, a3bipaak xemmmieT. JKTHBIH MbIHIAH (TTaHETapABIK) KbIMMBUIBIMAIITMHAHBIH
caiMarbl MEHEH KOJIOMYH J3Jie  a3aiiTmacTaH, JKaHbl  TEXHOJOTHSUIBIK
MYMKYHYYJIYKTOpre >koi adaT. JKTHBIH KBIAMBUI BUIAAMIBITBIH ©3TOPTYYHYH
acebuHeH ( anmap Oenrwiyy Oup Mblii3aMaap MEHEH OWp KaJbIIChI3 KbIMMBLIIAIIAT)
UIITETWINI JKaTKaH MaTepuaira MUMIYJIbCTYK (BHOPALMSIIBIK) TaacHp STET Jarkl
MaTepHaIbl MaliAaI00 KYydy a3asT ’aHa OIIOJI dJI€ YUypJia YHEPTUSHBIH YbITBIMBI 12
a3asir.

A S|

7

“h

Y

w7
%

i) N I
N=F A

I-cypeT. Maiinanarsly KOHCTPYKIUSICBIHBIH CXEMAacChI:
1 - pamacer; 2 - Onory; 3 - TaJgKaJOOYYIIUTACHl; 4 - CTYINHUIACBL, 5 —DIEKTP
KbIAMBUIIATKBIYBI; 6 —IlIbIHAa-Kyp Oepyydy; 7 - KbUIABIPYYy4yCY; 8 — HPUBOAAYY
AKCIIEHTPUKBAIBL, 9 —TUIITYY AOHredeKkTep; 10 —iaHeTapAbIK peIyKTOPAYH OaIlKbl
neHresiery; 11 - caremnutu; 12 —TeH canMakrtarblubl; 13 - mapaupu; 14 -
npy>XuHacel; 15 - TagHreupl; 16 —kem OypuTyK (BalKaHbIH Kecwiumu); 17 —
TUIIOTPOXOUIACHI.

l-cypeTTe aBTOpPJIOp HMINTEN YBIKKAH MUKIOUAATYY XKyMYIIUy TETUKTEPH
IIUKJIOUIANyy KbIMMBLIIAraH MaiganarbldThiH KOHCTPYKIUschl OepuireH. K THBIH
TyypachblHaH KECHJIMIINA - THHOIMKIOWIAHBIH CBI3BITBIHAATEl TYPYKTYY JHIUH
UKJIOUJATYY 3aThl.



JKTHBIH TyypacblHaH KECUIMIIN- TUIOLHUKIONJAHBIH ChI3bITBIHAATBl TYPYKTYY
SHAMH LMKIouaanyy 3artel. byn ananor yuyH Kaszakcran PecnyOnukacblHbIH
16.03.2015-xpu1bl “Banuanyy Maiinanarsld” AereH aBTOPAYK KyOeJIyK blrapbUIraH
Maijanared ajablH/IbL.

XanmeiceiHan anranja, OW3 MINTEN YbIKKaH MaiIanarbluThiH KopmycyHa 1(1-
CYP.)?KH KeIl KbIpAyy LMKJIOWAAYy Bajqdya 2 OpHOTYJraH, Bamyanap OaHIaxJIaH 3
KaHa CTynuuazaH 4 >kaHa DJJEKTp KbIMMBUIAATKBIYBIH 5 HINKE KHPIU3YY4dY
IPUBOJJIOH JKaHa IlIbIHaa-Kyp OepyydyAeH 6 Typar.

[uknonpanyy Bam4qajap 2 OKCLHEHTPUKTE — TMPUBOALYY OKCLEHTPHUK
BaJTyajapAblH 8 KbULIBIPYYUyCyHAA 7 alllIaHTaH1ail KbUIBIIT OPHOTYJIraH. Banuanap 8
KMHEMATHKaJIBbIK KaKTaH aJlapJblH KapaMa-Kaplibl CHHXPOHYY alIaHbIIIbIHA KOMOK
Oosyydy TULITYY JIOHTeJIOKTep 9 MEeHEH o3 apa OaiilaHbIIIKaH,

[uknonaanyy BanyajgapbiH 2 ap OMpUHUH NPUBOJAYY KbIMMBUITATKBIY MEHEH
KMHEMAaTUKaJIbIK OalIaHBINIBIH IUIAHETapJblK peayKTop, Oamksl aeHresnexk 10
KapManTypar, ajl W4YKd THUIITEPU MEHEH Koprycka | KaTyy OeKMTWIreH, ajl MU
careruut 11 OGonco nMKIOMAANAyy Baya 2 MEHEH OMp OKTO KaTyy OCKUTHIITEH.
[IpuBoanyy Basuanap 8 MHEPUUSAHBIH 0OpPOOPro yMTYJIyIl TET€PEHUY KY4UYH TEHJ100
YUYH T€H calMakTarbiurap 12 MeHeH >ka0/yyJiaHraH.

[Muknounanyy ap Oup Bal4aHbIH TyypacblHaH KECHWJIMIIUHAETH CHIPTKbI
KOHTYpPY TE€H KbIpAyy Kell OYypUTYKTY 3JIECTETET, ajlap U4 KarblHaH UMEPUI TypraH
TMIOLMKIOUIEPTe MIaKenI KeeT.

Bamyamap wmaitnanoouy TepT kwipayy ¢opmamarsl KT O6omor. Bamuanein
WYMHIE WY KarblHAaH WIMHYY4YY IUIaHETapAblK Oepruy »kairamikad. [lmanerapabik
OepruyTHH JSCEOMHEH BaJlYaHbIH JKOHOKOW TerepeHMe KbliiMblUibl BanuyaHbiH
IUINTAChIHBIH CBIPTKbI OETMHJE TaTaaJl KbIMMBUIJBI Maiia KelaaT jaarsl ap Oup
IUINTaHBIH OCTUHUH apachlHIa TYPYKTYYy KOHJeiay maija KbulaT , IUIMTajJapblH
canbl z=4 ke Oapabap.

BamuanbiH OyT )xymylrdy OeTH akTHBIYY MIUTEHT, 0.a. MalijalaHdy MaTepual
MeHeH Tuiumun TypaT. )Kymymrgy O6er Oup Hede 3ce, OOMKOI MEHEH 2 3Ce YOH,
JIEeMEK, OHIYPYMIYYJIYry Oupaedl OOJroH a3blpkbl Maljanarslutrapra kaparasjga 2
acere a3 KemwieT. byn MaiIanoody IMTajgapAblH KbI3MAT MOOHOTYH y3apTar, all
03 KEe3eruHjAe IUIMTajapApl ajaMallThIpyyJaH, »aOIyyHyH HIUTEOEH TOKTOI
TYpyyCyHaH yJjlaM KEeJITUPWITEH YbIThIMJAp/bl a3aiiTaT jkaHa akblpbl Oapbll Jasip
OPOAYKIMSIHBIH ©30YK HapKbIHBIH TOMOHJeIIYHe ebenre Oonor. Maiiganoouy
IUINTAJapAblH MHPU CBI3BIKTYY (opMackl MEHEH Baldajlap/blH IIJIaHETApAbIK
KbIMMBUIBI MalaJI004y 4eHMpere TYLIKOH MalJajaHdyy MaTEepUANJIBIH KECEKTEPUHE
YJIYIITYK 06achIM acait, Oy 6achIM KECEKTHH KaKIIbIpaaK TaJKaJaHBIIIbIHA IIapT
TY36T. BanmuamapaplH 5KM >Kapblll OKTYH alJaHAcblHAA TETEPEHUIIMHEH >KaHa
KOHCTPYKLUSHBIH JJIEMEHTTEPUHHUH >KyMYyLIKAa KUPHUIIMHEH YyJIaM HWHEPLMSUIBIK
KY4YTOp MEHEH IIAPTTaJIraH JUHAMUKAJIBIK KbICBIMIbI MaiJalaHyy >KaakTapbl yJam
OeTremmn Kaijpa axsplpall TypraH >KaakTyy Maijanarbslarapra CaJblIIThIpraHa
METAJUIABl a3bIpaak CapHToOOro aHa JKyMYLITYH BIPAaTTyyJdyTyH >KOropyjiaTryyra
anpinn kener. CyHyIITalIraH Maijanarsldra >KyMmyInmdy OeTrepauH Oupaeil uiipu
OOJIrOH y4dypJarsl Baldaiap[blH TYypacblHaH KECHJIMII ©J4eMY a3bIpKbl Baldyalyy
MaljanarelaTapAblKbIHaH OOJDKOJ MEHEH 3KM 3ce KuuuHe. Maiinananuy KecekTep
KYMYIIdy KOHIOWre TONTypyJraH KyWryd apKbulyy KeJIeT JAarbl Bayldajiap.bIH
apacblHa Kadpuiblnl TywmweT. Lluknonpmanyy BangapblH 2 KBIPBIDKM TapanTaH
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CUMMETPHSUTYY OOAApbUIBII, MalAalioouy 4deipere »akblHAam, Kaiipa OomoTyydy
KeHAeWvere anpicTan TypaT. Lluknonnanyy BagdamapasiH 2 KeIpiaapbl Oupu OupuHe
YKaKbIHJIaraH/la MaTepuasabl TaJKajall KaH4Yblll KeTeT. Maliganoouy kamepa MEHEH
OolmIOTYyy4y KOHIeWuYeHYyH abaibl TUK TypraH alajja >KbUIbIN, yJaM aJMallblll
KbIMMBLIAAN TypaT. JKyMylmrdy TETUKTEpAWH KOHCTPYKUMSICHIHBIH ©3rO4eIYTYHOH
yJlaM BallqaJIapAblH OPTOCYHJIarbl )KbITYBIKTBIH 3H KUUMHE ©J14eMy JaibiMa Oupaeit
60110T ( Oyn xkepae Ou3 rMIOUUKION] — TYPYKTYY SHAUH UHPH CBHI3BIKTYY KaCUETUH
KOJIIOHIYK). Lluknonganyy BamdanapablH 2 KaObIpracel >KyMyIlIdy KeHIOWIe 35H
KHUYMHE JKbUIYBIKKA 4YelMH OupH-OMpUHE IKaKbIHAAraHga JKaHdyy LHKIH
TOKTOMT.AHIAH apbl UUKIOWAAIYY BajdyajapAblHKaObIprajgapbl TUK  abalibIHAA
TOMOH JKbUIAT, aHJAH COH Kapama-Kaplubl Tapallka aXbIpall KeTeT. YIIyJa ydypaa
LUKJIOUJATYy BaJldasap/blH 2 KeJlepKu KyOy Maianoouy KeHJeire >KbUIbII KeJeT
Jarel, )KymyIldy LUK KadrtanaHat. L{uknompanyy BamuanbiH Oup aijaHbILIBIHAA
MalIaIoOOHYH Z LMKJIM MIIKEe KupeT (2-cypeT).Maiiganoouy KaMepaHbIH KeJleMY
yJlaM ©3repyIl TypraHabIKTaH OOLIOTYYy4Yy KOHJI®HUeHYH SHU Jarbl JailbiMa Ouppaein
0070T, omoN 3J€ ydyypAa OHAYPYMAYYJYK Jarsl JaiibiMa JKOTOpy OoJioT,
MPOJYKTYHYH MalIanbirbl 1arsl JaiibiMa Oupaei 06010T.

16 17 v n

2- cypeT. Maiinanoo yqypyHaarsl Bardaiap bl abassl
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['umo xaHa SMUTOXPOUIACPANH TY3YJIYIIY Jarbl TUTAHETAPIBIK PEIyKTOPIYH
apJaMbl MEHEH WIIKE amar. [ umoTpOXOWIIEpArH TY3YJIYITY CAaTSIUTUTTEPAUH 2
KBIHMBUICHI3 OAaIllKbl TOHTOJOKTYH 3 TerepeTe Irpaanycy jKaHa ChIPTKBI aiijlaHaHBIH
paguycy R MeHeH oomaphuIBIIBIHA OaiJIaHBIIKAH. AJI MU SIUTPOXOUAACPINH
TY3YJIYITY KBIAMBUICHI3 IIECTEPHSIHBIH 2  WYKA WIMHYCTHHACTH  JIOHTOJOKTYH
CBIPTKBI ~ QlJIaHBIH ~ paaWyCy #» MEHEH OOJapBUIBIIIBIHA  OalIaHBIIITYY.
'unmoTpoxouanepanH (THMONUKIONWACP) OyTarblHBIH (opMackl MEHEH CaHbl |
OHIIYPYYUYY pamuycTyH a(a —aimaHTyydy OOpOOp MeEHEH aiinaHyydy 4YeKUTKe
YEHMHKYN apasibIK)90HIYTYHAH >KaHa RMEHEH 7 paJnyCTapbIHbIH alKalbIIIbIHAH KO3
KapaHpl 00JIOT.

Orepne R Mmenen rre 6upaen aitpipMacel Oup OYTYH caHmapra Tyypa Kelice ,
MUCAJIBI:

R_zZH 343 5/4urn, 1)

r z
AHpa ap Gup OwIOro Tyypa KeJreH MIOTPOXOUJAUH OYTYH KaJIbl UAPH CHI3BITHI
Oap, amapablH z+1 KOHrpysHTTYYy OyTarbl ’kaHa OIIOHYO 4YOKycCy (KBajapar, Oerl
OypuTyK *K.y.c.) 0ap.

R _z+1

r z
OKEHJUTHH 3CKE ajyy MEHEH CaTeJUIUTTUH Ppaguycy

)xaHa e= R—r (2)

r=z-e 3)
re Oapabap, aj SMU TOHTOOKTYH PaJARyCy:

R=e(z+1) 4)
00JI0T.

@dopMaHbIH MapaMeTpU ¢ ra KbI3bITYy YOH , aHTKEHHW OyTaKTBIH OPTOCYyHAA
TUIOTPOXOuIep Holire Oapabap, neMek, OypuTyH MaaHUCH

v = % 7=3 Gonrounoy =45°, z=4 Gonrounoy =6"; z=5 Gonroumo , ¥ =30°
z

V4
x.0.yc. ¥ = MAaHKCHH KBJPaTTHIK TEHJEMEre KOOI (4) , anbl cra kapata
z

ACENTETCHIC:
c=z ®))
Jlemex:
a=cz ar=ze TO a=z-e (6)

byra okmoron Bamyanyy = Mapjanarsiyrapra Kaparasia LUKIOUZAILYy
KbIAMBUIAraH LUKIOWJANYYy BajJyalyy MalJanarsl4ThIH  apTBIKYBUIBITBI  —
OHIYPYMIYYJIYTY JKOropy ©OOJIOT, MeTayul a3 caphTajaT jkaHa »>SHEPIrUsHbl a3
YBITBIMIANT, XKaHa OLIOHAOM 351 KyO (hopmMachIHIarsl WarkAapabl 1aspaaiT.
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Byn apThIKYBIIBIKTapABIH OapAbITHl Maianarbld MAallMHAHBIH KyMYIIYy
TETUKTEPU TYPYKTYY 3HH Oap LUKJIOHUJIAJBIK 3aTTap TYPYH/e JKacalraH/bIKTaH jKaHa
anap UMKIOUAANYY, ap Oalllkaya bUIJaM/BIKTA KbIMMBUIJATaHIaH yJiaM KETUIIUIIET.

MamuHaHblH OHAYPYMAYYJIYTYH IIapTTaraH OallKbl MapameTp KyMyIIuy
TETUKTHUH KBIMMBLIT BUIAAMABITEL  OOJlyn caHamar. [MnoTpoxouaaHbl ChI3yyudy
YEKUTTHH bUIJAMbIK KOMIIOHEHTUH TOMOHKY/A6M aHBIKTOOr0 0O0JIOT:

Vy=—0. -z-e(Sinzy +csiny)

, 7
Vyza)c'z'e(—coszy/+ccosw) 7
dy
MBIHIA W, == nmuKIonaanyy — BamyaneiH @ (cateluMTTHH) — OypuTyK
BLIJIAM/JIBITBI,

z— Ban4aHbIH KbIpJIapbIHbIH CAHBI;
€ — DKCLICHTPUCHUTET;
y -cateIUTTHH OKTYH () ailiaHaceiHa aitanyy Oypuy;

a-oHAYPYY4Y paanyc,

a
¢ =— - TUIOTPOXOUAIUH (POPMACHIHBIH MTApaAMETPH.
r

JleMek:

V=a)c'Z'€\/1+02—2CCOS(Z+1)1//. (8)

(8) TylOHTMaHBI aHAM3/100 KOPCOTKOHAOW, BUIIAMJIBIK ME3THI-ME3TUIN
MEHEH 3H kuumHe V= w,r(c—1)maanucuaeH y =0 GOJTOHIO AH YOH MAaaHWCHHE

YEWHH ©3repyn Typar:

V. .=0z(c+]) opu v = . 9)
z+1
YEeKUTTHH OPTOYO BUITAMIBITHI:
V _ 2 /2 V _ 2 /2 2 10
o —;jo (1//)dl//—;jo \/1+c —2ccos(z+ydy . (10)

WNnxeHepAuK 3centep YUYH Jarbl )KETUIITYY OOJIOH TaKThIK MEHEH KyMYIIUy
TETUKTHH BUIJAM/BITBIHBIH OPTOY0 YEKUTHUH AHBIKTOO YUYYH 3H YOH JKaHA 3H KUYHMHE
BUIJAMJBITBIHBIH  OPTOUO KBAJPATTBIK K€ 00J00CO OpTOUO apU(pMETHUKAIBIK
MaaHHUCHH dcenTen ajuca 00JIoT.

OpTOYO KBaApaTTHIK bUIAAMIBIK TYHOHTMACHI:

7/
Vo =12 TV 2@y = 0 2615 (1
0

OpTouo apupMeTUKAIBIK bUIAAMABIK TYIOHTMACHI:
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V + Vmin —

Vopap = 5500 3 =w, /- e. (12)
AJBIHTaH TYIOHTMaJap/bl MalJaIaHbIIL,A0I000PI00 CTAIUACHIHIA KYMYIIdy
TETUKTUH — MAaWJajarbluThlH BaJbIHBIH - bBUIJAMIBITBIHBIH KaajaraH YEKUTUH

acemnTer ajca 00JI0T. [ MIOTPOXOHIaHbI ChI3TaH YEKUTTHH bIIAM/IAHYYCY TOMOHKYTO
Gapabap 60oT:

w:a)f-z-e\/zz+cz+2zccos(z+l)l// : (13)

blngamapikTan ailbipMaliaHbill, YEKUTTETH bUIJAMJIAHYY THUIIOTPOXOUIAHBIH
OpPTOHKY OyTakTapblHIa 52H KHYMHE MaaHure 53 O0JO0T, all 3MU OYTaKThIH
YOKYCYHJarbl 9H YOH MAaHUCH:

w. =m’-z-elc-z)w, =w-z-elc+z).

Koropyna  KeATUpWUITEH  KOHOKOWIIOTYJITOH dbopmynanap (9-13)
BamyaHbIHBUIAAMABITBIH ~ KaHA  YEKUTTErM  bULAAMJAHYYCYH  aHBIKTOOHYH
WHXEHEPIUK yCyJJapblHA TOJYyI'Y MEHEH >xoon Oeper. bu3 MmaiinanareluThiH
BATYAJIAPBIHBIH  TPAEKTOPUSIIApPbIH, BUIJAMJBIKTAPbIH ~ JKaHa  YEKUTTETH
BUIIAMJAHYyyJapblH 3centee anropuT™MuH [IOBMpe wmTen 4YbIKTBIK XkaHa Oy
QIrOpUTM ajrad z , eXaHa CTUH ap KbUJI MaaHWwiepuHJe BamyaHblH KbIHMBLI
YEKUTTEPUHUH TPACKTOPUACHIH ACENTEN YbIT'yyra IIapT TY36T >KaHa aHbl aHAIMU3EI,
OMp Kblilla pallMOHANAYy BapUAHTHIH TaHAAN ajraH/aH KUWWH YHIyJ TaHJaJbII
aJIbIHTaH BApUAHTTBIH BUIAAMJIBIKTAPbl MEHEH UYEKUT bUIJAMAAHYYJApblH ACENTEI
alyyra Kupumyy 3apbul. JKyMylmdy TETUKTEpU UMKIOUAANYY KbIMMbUIAraH
(Bayyasiapbl) MalJalarsl4ThlH JKyMYII4y IPOLIECCUHAETH KyOaTTyyJlyI'y MEHEH
YJIYIITYK OachIMbIH @HBIKTOO YUYH AMI'EKTE KOTOPKY 0aaloOHYH YCyIy KOJIJIOHYJNY,
Oyn ycyn paeopmalysuiaHyydy 3aTTapAblH MEXaHUKACBIHBIH MaTeMaTHKaJIbIK
TEOPUSACHIHBIH BapHALIUSUIBIK IPUHLIUIITEPUHE HETU3EIITEH.

Koropky 06aajioo ycyily MEHEH aHBIKTalIraH YJIYLWITYK OAachiM KYTYJIreHAen
9Ji€  YBIHBITBl MaaHuAeH xoropy Oonay. XKymymuy TtetukTtuH (BanuaHbin)
ONTHUMAJIIYy PaJlyCyHa CAJIBIITHIPMAIYy MaTepuaibl Maiiano0 KyOaTTyyayryHyH
MUHUMYMYH TOMOHKYJI01 KenTupce 00J0T:

max

F =0,05r"0m — 0,667, +2,55. (14)

OwmieHTun, »aHbl TEXHUKAHbl Kacal YbITapyyHYH airadkel 3TaObIHJA
KyMyIIdy IPOLECCTH AaTKapyy Y4YyH Tajan KbUIBIHYY4YY  KbIMMBUIIATKbIY
KyOarTyynyryn ocenrern, JKTcel IuKIoWganyy KbliiMbUIAaraH MalllMHAa UIITEI
KaTKaH ydyypAarbl MakCUMaNJyy Ky4d-apakeTWH aHbIKTam ainyyra OOJIOT.
MamyHaHbIH KyMyII4y TETUKTEPUHUH HETU3TH TE€OMETPUSIIBIK NapaMeTpIEpUH
HHEPrusiHbl MYMKYH OOJyIIyHYa a3 YbI[bIMJIail TypraH Ke3 KapalTaH TaHJam alyy
3appul, OyJl WII MaTepuagibl MalJajdOOHYyH ONTUMaiAyy (OpMAachlH TaHIOOIOH
KEJINII YbITaT.

DHeprus YbITbIMBIHBIH MYMKYH OOJyLIyHYa 5H a3 MAaaHUCHH ICKE ajyy MEHEH

XKTHbIH paguyCyHyH ONITUMAJITYy MaaHUCH TOMOHKY YeKTepjie O0JIOT:
Fonm = (2,5 ... 11).
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YuyHuy riaBa LUKJIOUIAIYY BaJIYajIapsl LHUKJIOUIAIYY
KbIMMBUIIaraHMal 1aJIarblYTAPABIHIIAPAMETPIEPUH  AHBIKTOOTO  KaHA  JCENTHK-
KOHCTPYKLUSIBIK ~ ©3TrOYONIYKTOPYHO  apHanrad. llukimoupanyy — Bamdanmapsl
LUMKJIOUJANYY KbIMMBUIIAraH MalJaIarbl4TapblH KOHCTPYKLUMSJIBIK JOKYMEHTTEP
WIITENINI YbIKKaH kaHa an  “‘benkamutr” AK OuprenemkeH MeKeMecu TapaObIHAH
OHIYpYIIK®  KaObu1  anbiHrad. lluknouwpanyy — Bamyamapbsl — LUMKJIOUAATYY
KbIIMBbUIJaraHMaiJaiareldTap TAIUThl JKaHAa LIarbULAbl MINTEN YbITyyra apHalra,
aHjaH Oallika Jarsl KypyJyll MaTepuaiiapblH Maiano0 yuyH KOJJOHyyra 60J0T. 3-
CYpPOTTe MaillajarbluThIH TaKPbIHOAIBIK-OHYPYILTYK YATYCYHYH KaJllbl KOPYHYLIY
OepuiireH, aj TOMOHIOTYAOH TEXHUKAIBIK MYHO36MOPre 33:

1. OHITYPYMEYYIIYTY, M /T e, 33

2. FNE3 21 i ) Tpexha3HbIil TOK
YBTHATYYCY, B oo, 220/360
JKBIIITBITBL, ['TL. ..o o e i 50

3. KaObut aapIHraH KyOaTTYIIYK,KBT. ..o, 30

4. Maiinananyy MaTepyuaJiblH KaTyyayry, Mma................ He 0osee 160

3. Maiinananrdy KECEKTEPANH OTUYOMY, MM..........eveeennn... He 6omee 100

6. Maiinananran MaTepUajIblH 6T96MY, MM ©3repTyyTe 0010T....10...40

7. KbIMBUIIATKBIUTBIH CAHBI , TAAHA. + .\ vveeneseeennreeanneeennneeannneennnneans 2
017 (0 4A16054Y2 TV 16-510.776-81
KYOaTTYYIIYTY, KBT. ..., 15
ANIaHYY TE3IUTH, AWII/MIH. .....utteitee et e eiieeaieeeaineeennanenns 1500

8. BankanapaslH aifllaHyy TE3IUTH, aWIL/MHH. ......ccuveeennreeenneannnss. 110

9. KOOMY, MM....oiiiiiiiiiiii e, 2100x1800x1480

10. LY = TeTo: o) 5 1R 2« A 2800

1480

3-cypeT. Maitganarsru(>kalinbl KOPYHYIILY)
I - pamacel; 2 —acTBIHKBI KyWrydy; 3 —acTbIHKBI Kaarbl; 4 —yCTYHKY JKaarbl; 5 —
YCTYHKY KyWrydy; 6 —tepT KbipayydopmManarsl BaJioTy;7 —TUIITYY JAOHTOIOKTOPIYH
Kypuoocy; 8 —Kyp apkeulyy OepyylepayH Kypdoocy; 9  —TpHBOIAYH
KbIMMBUIIATKBIYBL, 10 — mibiHaa-kyp Oepyy; 11 - ok.
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Maitgananuyy wmarepuall KyWryd apkbUlyy JKyMYIIUy KOHJIOWre KyrojaT
(>kaH4yy KamepachlHa) Jarbl *aWbulraH adalijla BayajapiblH apachl MEHEH XKbLia
OamrraiiT. ) KaHuyydy miMranap 3Kd TapanTaH CUMMETPUSULYY TYPA® MaTepUaliibiH
arpIMbIH KO3116M OOJapbUIbII, KaHUYyy4Yyy KOHIOWIe KapaW >KaKbIHIAWT Jarbl Kanupa
apTKa Kapail aXXbpIpailT, OyJ1 )KaHUbUITaH MaTEpUaAbl TYIITYPYIl alyyra mapT Ty3eT.

bomotyydy KbUTYBIKTBIH 3H KHYMHE YOHIYTY JaiibiMa TYpPYKTyy OOI0H
Kanat, OyJ masp OOJITOH >KaHYBUITaH MaTEepHAIIbIH OepuwiireH (opMachlH CaKTOOIO
IapT TY36T. boloTyyuy *bUTYBIK JlalibIMa Maiianandy KeHIeW1eH alasiHaa 00JI0T
Jarbl, aHbIH a0albl, )KaHYyydy IUTMTaIapIbIH )KyMYIIUy KaaKTapblHbIH [IApTTaJITraH
6JIU6MYHO (JKAaChIHBIH Y3YHJIyI'yHA) jKapallla yjam-yJlaM ©WJe-bUIIbIA  >KbUIbII
e3repyn TypaT. Maiijganauy mumranap >KymyImmdy OeTTepu MEHEeH Oupu-OupuHe
YKaKbIHJAraH/1a MalJajlaHdy KECEKTEPIU KbICHIII, TajlaKajall )KaH4bIll KETET.

OmeHTun,  OUKIOWAAILYY  Bajgdajgapbl  UUKIOWAANYY  KbIMMbULIAraH
MalJanarel4ThiH TY3YJIYLIy aJaTTarbl Baldalyy Maijajgarearapra, ajl MU UIITee
MpUHIMON O0IOHYA KAAKTyy Maiamaredrapra OKIIOMN KETeT.

DOMI€KTe MalIaJIarblYThIH HETU3TU TEXHOJIOTHSJIBIK MAPAMETPICPUUH ICENITOO
yCyJly OEpUIIreH:

a) MalianarblYThIH BaT4alapblHBIH KaMTYyy Oypuy.

Bamyanyy maiiganarbldtelH KaMTyy Oypuy — OyJ BajgdajiapiAblH 9K OCTUHUH
KakbIHAAN OapaTKaHJarbl O5KU BallYaHBIH CYPYHIYY KYYTOPYHYH apKachIiHAa
Maijalanuy MaTepUaJIJIbIH 9H YOH KECETMH KaMThIIl KeTyy Oypuy.

Kecek  Bamuyamap  MEHEH  KaMmMTBUIBII ~ COpPYJyIl  KETET,  Jrephe:

2Pfcos%2 2Psin%mm f= tg% 6o1co.

MeiHna f =tge, ¢- cypyiyy Oypuy, HCMCK%S(B. MpbiHIaH AeMeK,Kerl

KBIpAYyy Badaiapbl 0ap MalgalareldThIH KaMTyy Oypdy ajaTTarbl 3Ji¢ Baadallyy
Maii1aiareiaTap ChISIKTYY SKUACH CYpyllyy OypuyHaH aiinoocy Kepek, 0.a.

a<lp.

Bamyamap kaMThiraH KECEKTHH 6©J496My dMEHEH BaJl4aHblH KOJIOMIYK
0TYOMYHYHR alKamThIrblH TOMOHAOTrYneN acenteiton3: R, d amamerp, axyromyn
TYIIYY9Yy?HU Oenrwmiyy Oonronmo 6apabapabik maiiga 6omnot ( 4-cyperrery OBC yu
OypuTyryH KapaHbI3) :

a d a
c_ £ £ 1
R+2 (R+2)cos2, (15)

Banuanyy maiimanarsiutapia xaH4yyHYH OpTodo AeHrsau 4 Oosco, aHaa

4 _0.25 Goor.

d
Jlemex:

R 1 cosa/2-0.25

d 2 (I-cosa/2) ° (16)
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4-cypet. Bamyanapapi kamMTyy OypUyH aHBIKTOO CXEMAChI

Too-acka keHIEpUHUH KOMUYIYTYH cypyuryy koaddbummentu f=0,3, mnemex,

R
cypymyy 0ypuy ¢ ~17°, 4 sun CaNBIIITHIPMAIYY J 10,.e. R=10d.

Anattarel  Kymypy OeTu  Terus BaJUANlyy Maiajnarsldrap y4yH

CaJIBIIThIPMAIyy % ~20,aD=20d.

VYuryra xapaiia o JKYTYpTYII )KaHa CYHYIITapAbl NaiijanaHyy MEHEH MbIHAAN
OyTyM ublrapyyra OOJIOT: IUIAHETapJbIK MYHO3[1® KbIUMbUIAraH KeIl KbIPAYY
Bajyasapsl Oap Maiijanarslytap Y4yH caiblluThipManyy Typae R=(5+6)d OGoior,
UKIIONANTYy BaldajapiblHesueMy Oupieil KaTyylyk IIapTTapblHIa O€TH *KbLIMa
Bauaiapad 00JIKOJ MEHEH 2 3¢ce KUYUPIIK OOJIOT.

OwmieHTun, MII XY3YHI® 5K MaaHWJIYy MWJIIET dYeuuser: Oenrunyy Oup
BaUalyy Maiifjajiarbldyka CajblHyyuyy Talll KECEeKTePUHHUH MYMKYH OOJrOH 4YOH
©JIYOMYH AICENTEN YbIryyra 0oJoT, ke 00100co MaiilagaH4y KECEKTEpIUH OIYeMY
Oenrminyy OOJITOH ydypAa BadalapAblH TyypachblHAH KECWIMILI ©J4eMYyH TaOyyra
00J710T.

0) BayluaHbIH jkaHa SKCLIEHTPUK BaJIJIbIH alJIaHyy >KbIIITHITHI;

Banmyanapel nukionaanyy KbliMbUIIAraH Maljanarblutap UUKIAYY HIITIIEH
MEHEH MYHe3/1e1eT. BanuyanblH OUp TerepeHyycyHae MalJaloOHYH Z IUKJIU ©TeT.
Ap OMp IUKII KYMYILIUY kKaHa )KyMyIIdy amec ( 00Ilr) HUKIJIEH TyparT.

Bamyanapaein OypuTyK bBUIIAMIBITBl KaHAAW ydyypJa paluoHANAyy Jen
ACENTENeT, TOMOHKYIOeM yuypla: OYHKEpIEeH Ke KyHrydTaH KyHOJyn >KaTKaH
KECEeKTep MalJanarblYThlH KYMYIIUy KOHJIeIlyHe OWUp KajbllTa, KECEKTUH 3H YOH
eJTYeMYHe 0apabap KalbIHABIKTArbl KaJIaK TacMa TYPYH/e KbUIBIN XKaTKaH ydypaa
pauMoOHAIIYy JE€I CENTEIET.

Ky#iryuryn oo3yHan taptein 1 aGanra 4elnHKH OachiM KYYYHYH TaaCUpPUHEH
yJIaM K€CEKTHH TUTUHEH /1, KbUTYY ¢;yOaKbITHI:
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(17)

5-cypert. [IpuBonayy BanablH aiijlaHyy KBIIITHITBIH AHBIKTOOHYH CXEMaChl

Kecektun I abanbiagars! bUIaMIBITEI TOMOHKYT® Oapadap:

Vi=+2gh, . (18)
bacbiM KydyHYH TaacHUpUHEH YyjaM KECEeKTUH MaWJalarbluThiH KyMYIIYy

koHenyHaery I abanmgan 31 Temenky Il abanra YeMMHKM TUTHHEH KbUTYY YOAKTHICHI
1,TOMOHKY1O1:

2

g
IT abangarsl MaTepuan KECETUHUH bUIAAMIbITHI:
— +
. V28h £\2gh +2gh, 20
g
V,=+2gh +egt, 21)

Banmuanap Oupu-OupuHe 5H KaKbIH apajbIKKa KeJIreH yuypaa MaTepuan Keceru
BaJyaJlapblH KaObIpracblHa KaTyy ypyHOAachlH y4yH , 0.a. Maiijaioo MpOLECCUHHUH
asK YCHUHJE TOMOHKYOM IIApT aTKapbUIbIIIbI 3aPbLI:

Ve 2V,

MBIHJA V...=or(c—1) — BamdalapAblH TyypacblHaH KECHUIII YOKYJIapBIHBIH
MHUHUMAJAYY bUIIaM/bITBI.

Bamuamapel  nuknonzanyy KbIMMbBUIJAraH MalJalarbldTapAblH  Manuganoo
KyOaTTyylnyry,eHIYPYMAYYJIYTY KaHa MOPUBOJAAYH KyOaTTyyayry  Maiiaanoo
TEOPUSACHIHBIH  Oenrwinyy ©OodaroH ¢Gopmynaizapbl MEHEH aHbIKTajgaT JKaHa
JUCCEPTALMSIIBIK SMIEKTE KEHUPH OasiHaIraH.
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TepTyHuy riaBaja >KacalraHMallMHAHBIH NACIOPTTYK MaalabIMaTTap MEHEH
TEXHUKAJIBIK JOKYMEHTTEPre MIAMKEIITUITMH TEKIIEPYY MAaKcaTbIHAaBaIyanapsl
UUKJIOWJANyy KbIMMBUIAraH MaWJajareldTapAblH  JKCIEPUMEHTTUK YJITYJIOPYH
U3WIJIOOHYH MaTepUaigapbl OepuireH.

OkcnepuMeHTTHK Maipanareiy  mamuHa KazA/[MHuH — naGopatopusiibik
KOPIYCYHYH (yHIAaMEHTTUK OJIOTYHJa >KalramkaH. bamranksl ME3THIIIE
Maiiajnareld ChIHOOJIOH OTKOpYJAY, aHaH JHEPrus LIUTUHE KOLIYJIYI, MaTepuai
cabactan Ooml WINTET€HU TEKIIEPWIAU. MarepuaniblH OYIypJeHTeH Kypambl
MaiJlajnareluka Kyhaapia jkaHa MaijanarbluTaH YbIKKAHIAH KUWHUH 3Jen TYpyIl,
aHanu3 >kacanabl.  Mailganoo y4yH Taml KecekTepuH (G.,= 80 + 160 Mna
aHBIKTANTaH OBIIBIKTHITEI 0ap) OyAypy 45MM JIeH KUUMUPAIK KBUIBII 3JIE€N ajlraH COH
DKCIIEPUMEHTTUK Maijanarbluka KyWryd apKbUlyy KyrOJIAQy. Tam KeceKTepuH
MaTepualibl Kyl TYPyYHY XOHIeryd apKbulyy O€pUJIreH NapTHSHBIH CAJIMarblH
emuen Typyn Oepwiau. JKaHubUIraH KeceK (IIarbul) YbIKKaHAA ©JI4eedy SIIHKKEe
KYIOJIyIl, MAail/laJarbl4ThlH WIITO6 YOAKTBICBIH CEKYHIOMEpP MEHEH YE€HEN TYpAYK.
KyMymay  TETHUKTEpAWMH  aljaHyy  CaHbl “XBIIITBIKTBI ~ ON4Yerydy’  —
KbIMMBUIIATKBIYTBIH aiianyy canblH 3centernd (INVERTER — aiinanyy caHbIH
e3repTkyd 7.5 kBT) MeHeH 4eHemn, TaxOoMEeTp MEHEH TeKUIEPWIHO Typyimay. 6-
cypeTTe TabiuIa *aHa rpaduk TypyHIe Marbuiaarsl OyAYPAYH CATBIITHIPMAIYY ap
KbUI ©J46MY >KaHa CBIHAJBIN >KaTKaH MpOOaHBIH CajiMarbiHa MPOIEHTTUK KaTbIIIbI
oepwiren (1-tabi.).

OKCIIEpUMEHTTUH  JKbIMBIHTBITBIHA ~ aHAJIM3  JKacaraHja  LIArbUIIbIH
KypaMbIHIarel Oynypiiep CyHymTairaH 4dekTeH ammaraabirbl kepyHay (CT PK
1225-2003 T1.3).
1-Tabnuia. @pakiuusiHbIH Oy IyPIYK KYpaMbIH aHBIKTOO

Ka3AJIMHuH chIHOO 1a00paTOpUSIChI

MarepuanabiH OYAypJIyK KypaMbIH aHBIKTOOUY )KyMYIIUy OJIaHK

KazA/IMauH Maiiganarsid MalllMHACHIH CBIHOO

basguer: Tamr kecex Ne3

m-2296,26r.
Kangpiktapsin | DJIEKTHH ©J196MY, MM
BIH aTaJbIIIbI 20 15 10 5 2.5 1.25 10.63 | 0.31 [0.16 | 0.07 | <0/07

Anua-mbiHua | 610, | 950,6 | 20,15 | 340, | 100, | 20,2 | 35,6 |22,1 |833 |531 |2,13

KaJABIKTAp, Ip | 5 7 6 7
Anua-MpIHYA 26,5 | 41,4 8,72 14,8 |1 4,38 | 0,88 [ 1,55 [0,96 |0,31 | 0,23 | 0,14
KajablkTap,% |9 4
Tomyx 26,5 | 67,99 | 76,71 | 91,5 {959 96,8 |98,3 |99,3 99,6 99,8 | 100
KajablkTap,% |9 5 3 1 6 2 3 6
Tonyk ubireiM | 98,2 | 89,14 | 76,36 | 49,5 | 35,7 | 27,1 | 17,8 | 12,3 | 8,56 |5,44 |0

1 4 6 2 2 3

Yenemu (CT 90- | 75- 62- 40- | 28- [20- |14- |10- |6-12 |4-10
PK 1225-2003 | 100 | 100 100 50 38 28 20 16
13)
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%

100 \
90 \

80 N
60 N \ >

\ BEXPHWII Npesen
50 N S

\ HUNKHWUIN Npegen

40 < \

KpuBaAa 3epHOBOro COCTaBa
10

20 15 5 2,5 15 0,63 0,315 0,16 0,071

dbpakuus, MM
6-cypet. lareabiH KypaMbIHAArbl PpakuusiHbIH OYAYpAyY(TpaHyIOMTEPANK)
KypaMbIH aHBIKTOO

7-cypetrTe GhpakuusSHbIH OYIypJyY KypaMbIHBIH BaTYaHbIH YbITYYYY >KbUTUBITHI
15 MM OonroH yuypjarsl ailflaHyy caHbIHA Ke3 KapaHAbUIbITbl OEpUIITreH.
Bamuanapaein aiinanyycyHyH ontumanayy cadbsl 100-120 aiin./MuH apanbITbiHAQ
Typar.AHma emyemy 15 MM OGonron marbuiibiH Kytonymry 80% naH amaT jkaHa
TOMOHKY TEHJEMe MEHEeH anmpokcuManmsiianar : y = 0,005x° + 1,215x + 7,196.

Kyromy 100
yay 90 y =-0,005x? + 1,2153x + 7,1962
JKbLIYBI 80 R2=09713 .0 -0
K15 0 « -
MM 60 —
50 '.'..-"
40 ._
30 ® ’
% 20
10
0e
0 20 40 60 80 100 120

BaJ4ajap/bIH aiIaHyy KBIIITHITHI, ailsl./MUH

7-cypet. @pakuusiHbIH OYAYP KypaMbIHbIH BamuaHbiH aiinanyy caHbIHA KO3
KapaHAbLIbITbI
OmeHTur,  SKCIEPpUMEHTTUK  MAllMHAHBIH  HWINTe®  KOHIOMIYYJIYTY
Tekmepwian. JKacairaH MamuHa NacloOpTTyK MaallbIMaTTapra »aHa TEXHUKaJbIK
JOKYMEHTTEpre Aaj Kejer.
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AJBIHTaH MPOYKUMSHBI(IIATBUIABI) AJIET aHAIU3AereHae (PpakuusHbIH Oyayp
kypambl Kazakcran Pecnyonmukaceiapinl225-2003 1.3,  Crangaptel Oenruiierex
YEKT€ SKEHJIUTU OENTMiIeHAN. DKCIEPUMEHTTUK H3WIAO6JIOpAYH KbIMbIHTHITbIHAA
KyO TypyHIery canaTTyy LIarbul ajibllll YYyH BaTYaHbIH ONTUMAJAYy ailJlaHyy CaHbI
aHbIKTaABb! (80%aaH alIbIK).

BemuHuym riuaBaja OUKIOMJANYy Bagdajapbl LUKIOWIANYY KbIMMbLIIAraH
JKaHpl MalJanarbld MAallWHAHBIH HATBIDKAIYYJIYI'YHYH CAJIBITBIPMAa aHAIU3H
Oepuiren.  JXoropyaa  KYpry3yJireH  M3WIIEeJepre  bUIaWbIK,  KypyJIyll
OHIYpYILIYHAery 3amaHOan MamuHaiap (KypyJdyll jkaHa Oalika MaTephaiiapibl
Maianoovy) KeTUIIEPIUK OHAYPYMAYKKSO 33, OMPOK YEKTOelIop OHIYPYMAYYIYKTY
JKOropyJiaryyHy 4ekrteuT. [luknonpanyy Bayamapbl LUKIOWAAILYY KbIMMbUIIAraH
YKaHbI Maianarb4 MallMHaHbIH TaXXphIHOaIbIK-0HAYPYIITYK yJIrycy
OHIYPYMAYYIYK KOPCOTKYUTOPY KarblHAH MYPYHKY Oa3aibIK MalllMHAJIapJaH alibIil
TYIWIOT JKaHa caJMarbl Oup KbliiJla JKEHWJIMPI3K, AHTKEHU all LHUKIOUJAIYY
KbIMBIIIAral [MUKJIOUAANYY Bamuanapra Oaitnaneiutyy. Lluknounganyy Bamuaiapsl
HUKIOMAAYY KbIMAMBbUIJAraH »aHbl Maijanarbld MallMHaHbl HIIKE KUPTU3YYHYH
SKOHOMUKAJIBIK HATBIKAIYyJIyry Oup Kbliia sxoropy xana CM-12b, JII' 800x500,
A" 1500x600 mamumuanapsina caneiuteiprangal 104,44; 9384,28 xana 61074,68
MUH TEHrere YyHeMayy Oounpy.

BYTYM/IOP

1. [TateHTTHK MaaJlbIMaTTapbl aHaJIU3/10616H ylaMBaJl4anyy
MalJanarelaTapAblH JKyMYyII4y TETUKTepu OOroHYa MOPGOJIOTHSIIBIK KilaccTapra
06nyy WINTENWIT YBIKTHl JKaHa MalJanarel4TaplblH  JKyMYIIYy TETUKTEPHUH
KOHCTPYKUUSTI00 O0IOHYA MEPCHEKTUBAYY OarbITTap aHbIKTAJIIbL.

2. Huknoupanyy Bamyaiapbl LIUKIOMAANYY KbIMMbUIAraH Maiiganarsld
MalIMHAHBIH JKCIEPUMEHTTUK YJIATYCYHYH HErM3WHIE LUKIOMAAINYy BalldaJlapsl
HUKJIOMAAYY KbIMMBUIIaraH >KaHbl MaliJaiarbld MalllMHAHBIH XKaHbl TaXpPbIHOaIbIK-
OHIYPYLUTYK KOHCTPYKUMSACHI HMINTEJNMI YBIKTHI >kKaHa CyHymTanabi(Ne87163
HOMYpIyyaBTOpayK KyOenmyk, Kazakcran PecnyOnukacbiHbiH Ne29666 HOMypiyy
“Bamuanyy maiganareld” JereH mareHTH). JKaHbl Maijanarsid Ty3yJynry OoroHYa
KaJIMMKH Bajlyajlyy Maljanarbluka, ajd 3MHU HUIITee MNPUHIKMOM OOoroHYa KaakTyy
Maianareluka OKIIoml. MalganarsldThlH HII  HATBIKAIYYJIYyTy KeIl KbIPIyy
BaJTJaNapAblH UKIOUAANYY (TJIaHETapIbIK) KbIWMBUIBIHBIH 3CE0MHEH KOTOpYyJIauT,
Oy mpoluecc )KaHuyy4yy KaMepaHbIH KOJIOMYHYH LUKIIYY ©3repyIyIIyH OOUIOTYYy4y
KBUIUBIKTBIH TYPYKTYy O3HUH, MAaKCUMAIJlyy OHAYPYMAYYJIYKTY »KaHa aJIbIHTaH
MPONYKTYHYH KyO (opmachiHIa OOJIyn MIapTTaliraH e4eM/Ie KaHYyyCyH KaMmChI3
KbLJIaT.

3. Huknounanyy BayaiapblH TyypachblHaAH KECUJIUIIMHUH ©JTYOMAOPYH KaHa
Oup Kbliila panvoHaNAyy QopmacklH TaHAalm — alyy YYyH MaiiJanarsldThiH
BalTYaJIapbIHBIH TPACKTOPUSIAPbIH, bUITIAM/IBIKTAPbIH, YEKUTTETU bUIIAM/IaHyYyJIapbIH
ACENTOOHYH AJITOPUTMHU HWIUTEIUI 4YbIKTHI kaHa [IDBMpe scentee mporpammachl
UIITETUT YbIKTHI.
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Banuanpin  OGenrmnyy OonroH  ¢opmagarkl  TyypacblHaH — KCHJIMLIMHJE
Ma1aiarbl4ThiH KYyMYIIIYy TETUTMHUH HETU3ru napamerpiiepu € (r = z - e; R =
e(z+1); a = 7" - €) SKCIIEHTPUCHTETTHH YOHIYTY MEHEH aHBIKTAJIAT.

4. Huxnonaanyy Batyajapbl HUKIOUIANYY KbIMMbUIJAraH MaijganarbluThiH
KYMYIIUy TETUKTEPUHE aHallu3 >KaHa CHUHTE3 XYPry3yyre ’apjam Oepe TypraH
TEOPUSIIBIK KO3 KapaHABUIBIKTAP HINTENUN YbIKTHL. JKYMYIITYH 3KCIEPUMEHTTHUK
O0enyry KepceTkeHaeH, Oyin dopMmyrnalap >KETUIIEPIUK Tak OOJIYN YbIKTHI >KaHa
WHKEHEPJIMK 3CENTOOJIOPre CyHyIITauca 0oJoT.

5. Huknowpanyy Balyaiapbl LUKJIOWAANYY KbBIMMBUIJAraH Manaanarbrd
MAalllMHAHBIH HETU3TH TEXHOJOTHUSIIBIK apaMEeTPIEPUH ICENTOO KaHAa TAHA00 yCYIy
UIITEIUIT YBIKTHI, OyJ1 YCyJ J0JI000pJI00 CTAIUACHIHIA OTYOMIYK, PEKUMIUK >KaHa
AKIUTyaTalMsUIbIK TapaMEeTPJIEPUH aHBIKTOOTO IIAPT TY36T.

6. OKCIEpUMEHTTUK W3WIAeeNep MATWIICTEeHACH, XyMyILI4y TETUKTEPHU
IUKIIONIATYy KBIMMBLIaraH Malanarbld, aHblH WINTO® NPUHIMOW XaHA AaHBIH
HETH3WHJIE KacalraH KOHCTPYKIUSHWINKE >KapaMayy. Maijanareld camartryy, KyO
dbopmackiHAArbl MArbLUIABl OHAYPOT. BamyanapblHbIH ONTUMANAYY AMIAHYYCY Nop=
110 aiin/mun. [ukmonganyy Bamyangapbl HUKIOWAATYY KbIMMBUIIAraH maijanarbrd
Maii1aJ1I00 NpOLECCUHAE MYMKYH OOJITOH MUHUMAJIAYY SHEPTUSHbI YbITBIMIANT.

7. Hukinouaanyy Bamyaiapbl UUKIOWIANYY KbIMMbUIAAraH MalanarbluThl
Oamka amuanyy madpanarsiutap (CM-12b, I 800x500, JAI' 1500x600) meneH
TEXHUKAJIBIK-DKOHOMHUKAIBIK CAJIBIIITHIPYY KYPry3roH1© MNPOAYKIUS UILITEI YbITYY,
YIYIITYK KOPCOTKYUYTOp >KaHa Jarbl >KOTOPKY JKOHOMHKAJIBIK HATBIKATYYITYK
OOIOHYAa  JKOTOpyJarbl CaHajraH Maijanarbiarapjad Oup TOIM  apTHIKYBLIBIK
KbUTaapblH jgamwiaend. llukmompanyy Bamyamapbl HHUKIOUIATYY KbIMMBUIIAraH
MaiJanareluTel eHaypymke kupruzyyane CM-12b, AI' 800x500, A" 1500x600
MaiilanareiaTapblHa CaJbIIITHIPTaHAa KbULIBIK SKOHOMMKAJBIK HAThIIKATYYIyTy
karapel MmeHeH 1104,44; 9384,28 sxana 61074,68 muH TeHrere yHomayy Oommy.
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CanmanoBa Anmuna HypraesHaHbIH 05.05.04 — 501, Kypy Iyl 2kaHA KOTOPYN-TALLYYYY
MALIMHAJIAP aAUCTUTH 00IOHYA TEXHNUKA WIMMICPHUHUH KAHAUAATHI OKYMYIITYYJIYK
AapazkacblH U31eHYY YUYYH «  KyMylI4y TeTUKTEePH HUKIONAANYY KbIiMbLIIATaH
BATYAIYY MaHIAJIarbI4ThIH IapaMeTPJIePHH Heru3/106 ’KaHA KOHCTPYKUMACHIH HIITeN
YBITYY» TeMaChIHAATbI AUCCEPTALUSIBIK HIIHHE OepHJITeH

KbBICKAYA MABMYHY

Herm3rm ce3mep: Banuanyy Maljanarbld, OHAYPYMAYYJYK, THIOIMKIOW/A,
UUKIONATYy KbIMMBLUI, KYMYIIUy TETHUK, HEIM3TM MapameTpiiep, SHEPIrus ChIMbIMIYYIYK,
METaJUI CBIMBIMIYYIIYK, 63 apa HAWITYY4y UUPUIIEDP, CATEILINT.

N3nnmee oO0bekTHJIEpH: ap KaHAal MaTepuangapAbl Malaioody Balldalyy
Mamjaaared.

N3unnee npeamMeru: Maiijanarbld MAalIMHAHBIH UIITE® MPOLECCUHIE KyMYyLIUy
TETUKTEPre TaacHup 3TYY4y CHIPTKBIPaKTOPIIOp.

NmTnH MakcaTblHKyMylldy TETUKTEPU LUKIOMAANYY KbIMMBUIJAraH BaJldalyy
MaiianarslYThlH TapaMeTPIIEPUH HETU3/106 KaHa KOHCTPYKIUSACHIH UIITEI YBITYY.

N3unmee bikMajgapbl KaHa annaparTap: W3WIAOOHYH OarbITBIH TaHAOO Aa3bIPKBI
ydyplla HIUTEN >aTKaH Baldallyy MaijajnarblarapAblH KOHCTPYKIMSUIAPBIHBIH HETM3UHJE,
anabuil »kaHa NATEHTTHK OyJakTapAbl TAJJOOHYH >KaHa W3WIAO6JIepAY KaIMbUIOOHYH
HETU3UHJIE KYPIY3YJy; JCENTee CXEMajapblH aHa MaTEeMaTHUKAJIbIK MOJAENJECPAN HIITEI
YbIYy MalJajgarbl4ThlH JKyMYII4y TETHUKTEPHUH Tal/l00 »aHa CHHTE3/160 KYPry3yyre
MYMKYHUYYJIYK OepeT. DKCIepUMEHTTUK H3WINe6Iop MUKIOUAANYY KbIMMBLIIaraH Baldalyy
Malanarsl4ThlH 3HEPIUs KyOaTTyyllyK >KaHa TEXHOJIOTHSUIBIK MapaMeTpiIepUH aHBIKTOO
OOIOHYA TEOPHUSUIIBIK KO3 KapaHIbUIBIKTApP bl TEKIIEPYY MaKCAThIH/IA )KYPTY3YJIIY.

AJIBIHTaH KBIBIHTBIKTAP 7KaHA AJaPJbIH )KAHBLIAHYYCY:

- MATEHTTUK MaaJbIMATTapAbl TAJJIOOHYH HETU3MHJE MalJanarbluTaplblH >KyMYIIYy
TETUKTEpH  OOOHYAa  MOP(OJOTHSIIBIK  KJIacCH(PHUKAIMS  MINTENHWI  YbIKKaH  JKaHa
LUKJIOHUIaTyyBaTdagapbl IPUHUMOMHAE KaHbl [UKIOUJATYYy KbIMMbUIIaraH YakaH KeJIeMaery
Maianarel4ThlH KOHCTPYKLHUSACH HETU3IEITEH;

- IPUHIMOWH/IE J)KaHbl BaTdalyy MalalarbldThIH T€OMETPHUSIIBIK )KaHa KHHEMATHUKAJIBIK
apaMeTpIIEPUH 3CENTOO YUYH TEOPHUSIIBIK KO3 KapaHIbUIbIK aJIbIHTaH;

- IUKIOWAAYY Bajdajapbl LMKIOWIANYY  KbIMMBUIJAraH >KaHbl MaiilajgarbluThiH
HETU3TH TEXHOJOTUSIIBIK MYHO3[6MOJIOpPYH 3CENTOOHYH BIKMACHI MIITEIUI YbIKKaH >KaHa
HETU3/IEIIIEH;

- MalJanarbl4ThIH HETU3TM TEXHOJIOTHSJIBIK IapaMeTpiiepd, KeH Oalblk 3Mec
MaTepuasAapAblH (MailianaHraH Kypambl) MailjanaranjaH KUHUHKH (PU3MKa-MEXaHHUKaJIbIK
KacCHETTepH, Mainaaoo KyOaTTyyiyry, eHIYPYMAYYJIYK, SHEPTHs YbITBIMAOO >KaHa METalll
CBINBIMIYYIIyKTap OMPUHYH 5KOJTY SKCTIEPUMEHTTHK HU3UII106JI6p MEHEH aHBIKTAJITaH;

- BaJYajapbl  IUKIOWJANYy  KbIUMBUIAaraH  MalJanareldTapiblH  SKyMYIIYy
TETUKTEPUHMH ap KaHAall KOHCTPYKUUSIIAPBIH MaliJaIaHbII )KaTKaH MaTepHaJIIbIH OEKeMIUTHH
3CKE alyy MEHEH UUITEM YbITYY ’aHa MbIHAAH apbl OPKYHIAOTYY YUYH CyHYLITap OCpUIIreH.

IMaiipnananyy napakacol:

[uknonnanyyBamdagapbl LHUKIIONIATyy KbIMBLIAral Maianars4ThIH
SKCIIEPUMEHTTHK YJITYCYHYH HETH3UHJE TYMHOIYK MpaKTUKaga Ke3/CIINereH MaijanarbluThiH
MPUHIMNTYY >KaHbl OHIAYPYIITYK KOHCTPYKIMSACH HINTEIUN YbIKKAH JKaHA aJl MaTepHalIIbI
TYWYPYY TELIUTMHUH KEHEHIUTMHUH TYPYKTYYJIYT'YH, MaKCUMaJayy ©HIYPYMAYYJIYTYH >KaHa
Jasip MPOIYKT OOIyIT ACenTeNTeH Ky0 chiMal popMagarsl MapTTaIraHeTueMYH KaMChI3 KbUIAT.

TOO «I'amma Capsikonby kazyy xaibiHaa, TOO «ATA-U-ACompany» marsui
koMOuHaThiHAa *kaHa JI.b. ['onuapoB atH. KasAXKHun oKkyy npoueccunae WInmMui-u3uiiee
WIITMHUH KBIMBIHTBIKTAPBIH KOJJOHYY OOFOHYA WIITKE KUPTHU3YY aKThUIAPHI Oap.

Koanonyy aiimarel: >xonnopay achanbT-0eTOH MEHEH kalyy/a ’kaHa KaTyy naijanyy
OaiTbIKTap bl (KOMYp, aKHUTAI XK.0.) Mal1a100/10, KyO ChIMaJI MIArbUIIbI aJTyy/1a KOJIOHYJIAT.
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PE3IOME

auccepranun CanmanoBoii Aannbsl HypraeBubl Ha Temy: «OQO0ocHOBaHUe MapaMeTpPOB H
pa3padoTKa KOHCTPYKIUM BAJIKOBOW APOOMIKH € HUKJIOUAAIBHBIM JABHKEHHEM Padovux
OpPraHoB» Ha COHMCKAaHHE YYCHONCTeNeHH KAaHAWAATa TeXHHMYEeCKMX HayK IIo
cnequajgbHocT  05.05.04 -gopo:xkHBIEC, CTPOUTEJbHbIE H IOABEMHO-TPAHCHOPTHbIEC
MAaIIUHBI

KuaroueBble cioBa: BajnkoBasg JpoOWIIKa, MPOU3BOJUTENBHOCTh, THIOLMKIOWA,
UUKIOWIAJIbHOE JIBIDKEHHE, pabouuii OpraH, OCHOBHBIE IapaMETpPbl, HHEPrOEMKOCTb,
METaJTOEMKOCTh, B3aUMOOTHOAIOIINE KPUBBIC, CATEIUTUT.

O0beKTOM MCCiIeIOBAHMSA SIBIISIETCS BaJIKOBas JpOOMIIKA JUIsl IPOOJICHUS Pa3IU4HbIX
MaTepHaJoB.

IIpenmer ucciieqoBaHusi: BHEIIHUE (DAKTOPBI, NEUCTBYIOLIME Ha paboyue opraHbl B
nporecce padoThl APOOUTBEHON MAITUHBI.

Heas padoThl: 00OCHOBaHHWE MapaMeTpOB W pa3paboTKa KOHCTPYKIIMHM BaJKOBOM
JPOOMIIKM ¢ HUKJIOUIAJIbHBIM JBUKEHUEM pabOYUX OpPraHoOB.

MeTtoabl Hcc/ieJOBAaHUS M aNllIapaTypa: BEIOOP HAMPABICHUS UCCIICTOBAHMS TIPOBEICH
M0 pe3yibTaTaM aHalM3a JIMTEPATYpPHBIX M MATEHTHBIX MCTOYHUKOB M  0000IeHus
UCCJICIOBAaHUI Ha OCHOBE CYILIECTBYIOIIMX KOHCTPYKLUMH BaJKOBBIX IpOOHIIOK;pa3zpaboTka
pPacUETHBIX CXEM W MaTEeMaTHYECKHUX MOJEJICH IO3BOJSIOT MPOU3BOAUTH aHAIU3 M CHHTE3
pabo4ynx OpraHoB JPOOMIIKH. ODKCIEPUMEHTAIbHbIE MCCIEAOBAHUS IMPOBOJWIOCH C IIEJIBIO
MPOBEPKH  TEOPETHUYECKMX  3aBUCHMOCTEH 1O  OMPENCICHHIO  DHEPrOCHIOBBIX |
TEXHOJIOTMYECKUX NapaMeTPOB IPOOUIIKHU C LIMKIOUJAIBHBIM JIBH)KEHUEM BaJIKOB.

ITosryyeHHbIe pe3yibTAThI H MXHOBU3HA:

- Ha OCHOBE aHalu3a MaTeHTHOW wuHdopManuu pazpaboTaHa Mopgoornyeckas
KJaccu(puKalus 1no pabouuM opraHaM ApoOUSIOK U 000CHOBAHA KOHCTPYKIUS ManoradapuTHON
JIPOOWIIKH C MPUHIIUIHAIGHO HOBBIM IUKIOWIATHHBIM JIBHKEHUEM ITMKIOWJAIBHBIX BaJIKOB,
3amuieHHast mnateHToM PK Ne29666 «BankoBast apoOuikay;

- 000CHOBaHBI TEXHOJOTMYECKHE IapaMeTphbl Ipolecca ApPOOJICHUS HOBBIM THIIOM
JPOOMIIKM € LHUKJIOUAAIBHBIM JBUKEHUEM LUKIONIAIbHBIX BAJIKOB (ABTOPCKOE CBHJIETEIBCTBO
Ne87163);

- TIONy4YeHBl TEOPETHYECKHE 3aBUCUMOCTH JJIi pacueTra TeOMETPUYECKUX H
KUHEMAaTHYECKUX MapaMeTpOB MPUHIUIHATIBHO HOBOM BaJIKOBOW APOOMIIKH;

- pa3zpaboTaHa METOJMKa pacueTa OCHOBHBIX TEXHOJIOTMYECKHUX XapaKTEPUCTUK HOBOM
JIPOOWITKH C MTUKIIONIATIbHBIM JBUKEHUEM IIUKJIOUIATBHBIX BAJIKOB;

- DKCHEPUMEHTAJIBHBIMM  HUCCJIECIOBAaHUSIMU  BIEPBbIE  ONpPENEIEHbl  OCHOBHBIE
TEXHOJIOTUYECKUE TMapaMeTpbl ApOOMIKH, (U3UKO-MEXaHMYECKHE CBOWCTBA HEPYIHOTO
MaTepuana (3€pHOBOM COCTaB) Ha BBIXOJE Iocie ApoOjeHus, cuiaa JIpoOJIeHus,
MPOU3BOIUTEIBHOCTD, YJIEAbHBIA PACXO]l SHEPTUH H Y elIbHAs METaNIOEMKOCTb.

CreneHb UCNOJIB30BAHUSA:

Ha ocHoBe skcnepuMeHTalIbHOrO 00pasna ApOOMIIKM € LUKJIOUAAIBHBIM JBUKECHUEM
UKJIOUIATBHBIX BaJIKOB, MpEIJIOKEHa W pa3paboTaHa MNPUHIUIHAIGHO HOBas OIBITHO-
IPOMBIIIIEHHAs] KOHCTPYKLHMs JApOOWIIKM, HE MMEIOINAs aHaJIOroB B MHUPOBOM IpaKTHUKE,
KOTOpble 00€CreYnBalOT IOCTOSHCTBO INMUPUHBI Pa3TPy30YHOM I, MAaKCHUMAaJIbHYIO
POM3BOIUTENLHOCTD U 33/IaHHYI0 KPYITHOCTh KOHEYHOTO MPOAyKTa ApobiaeHus Ky0ooOpazHoii
(hopmbl.

Nmerotrcs aktel BHeapenus Ha pazpese «TOO TI'amma Capbikonby, me0eHOYHOM
komOuHare TOO «ATA-U-ACompany» u KazAJIM um. JI.b.I'oHuapoBa 00 MCTHOIB30BaHUU
pesynbratroB HHUP B yueGHOM mporuecce.

O0JsacTh MPUMEHEHHsI: IS TOMyYeHUs KyO0ooOpa3HOro mieOHsS MpU H3TOTOBICHHUH
ac(anbTOOETOHHOTO MOKPBITUS JOPOT U IPOOIEHUS] TBEPHBIX MOJE3HBIX MCKOMAEMBIX (YroJib,
W3BECTHSK U JIp.).
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RESUME

thisis Alina Nurtaevna Salmanova’s thesis of dissertation on the topic: «Justification of
parameters and development of construction of a roller crusher with a cycloidal
movement of operating entities» for the degree of candidate of technical sciences in the
specialty 05.05.04 - road, construction and handling machineries

Keywords: roller crusher, productivity, hypocycloid, cycloidal movement, operating
entity, basic parameters, energy intensity, intensity of metal, mutually curving curves, satellite.

The object of the study: is a roller crusher for crushing various materials.

Subject of research: external factors acting on the operating entities in the process of
the crushing machine.

Objective of research: to justify the parameters and development of construction of the
roller crusher with cycloidal movement of the operating entities.

Research methods and equipment: the choice of the research direction was carried out
according to the results of the analysis of literature and patent sources and the consolidation of
researches based on existing designs of roller crushers; the development of calculated schemes
and mathematical models allow providing analysis and synthesis of crusher operating entities.
Experimental studies were conducted in order to verify the theoretical dependencies to
determine the energy and technological parameters of the crusher with the cycloidal movement
of the rolls.

The results and their novelty:

- based on the analysis of patent information, a morphological classification for the
operating entities of crushers was developed and the construction of a compact crusher with a
fundamentally new cycloidal movement of cycloidal rolls was substantiated, which was secued
by patent RK No29666 «Roller crushery;

-technological parameters of process of crushing with a new type of crusher with
cycloidal movement of cycloidalrolls(certificate of authorship Ne87163) were justified;

- theoretical dependences for calculating the geometric and kinematic parameters of a
fundamentally new roller crusherwere obtained;

-a methodology for calculating the basic technological characteristics of a new crusher
with cycloidal movement of cycloidal rolls was substantiated and developed;

-by experimental studies for the first time were determined the main technological
parameters of the crusher, the physic mechanical properties of non-metallic material (grain
composition) at the outlet after crushing, crushing strength, productivity, specific energy
consumption and specific intensity of metal.

Degree of use:

Based on the experimental model of a cycloidal crusher with cycloidal rolls, a
fundamentally new experimental-industrial design of the crusher, which has no analogs in
world’s practice and which supply constancy of width of unloading slot, maximum output and
given largeness of end product of splitting of cube shaped form, was proposed and developed.

There are acts of introduction at the mine of Gamma Sarykol LLP, and the macadam
plant of ATA-I-ACompany LLP and KazADI them. L.B. Goncharov on the use of research
results in the educational process.

Scope: for obtaining cubic crushed stone at production of an asphalt concrete covering
of roads and crushing of solid minerals (coal, limestone, etc.).
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