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HNIITHH KAJIIBI MYHO3/IOMOCY

H311/1660HYH TeMACBIHBIH AKTYAJAYYJIYTY.

Taxukctan PecmyOnukacel arpapIblk eHep Kallyy pernoH OOJyn caHaiar,
OJIKOHYH JKaJIIIBl KOMIUIEKCHH/IE JYH HPOIYKIHMSHBIH OPTO YJYIIYHYH Y4TOH Oup
OeJryryH arpapasik eHep xail kommiekcuHuH (AOXKK) npoxykuusicer 33mneiT. bupok
OYTYHKY KYHY UUKH PBIHOKTO CanaTTyy, aTaaHIalIThIKKA KOHAOM/YY aTa MEKSHIUK
MaJ1 yap0a NMpoAYKIHMACH JKeTUIICH3 00Iyyaa.

Owonnykran Taxkukcran PecryOnukachlHBIH OKMOTY MHQIIAIMSHBIH TEMITHH
a3aiTyy, KaJIKThl KyMyII OpYHJAapbl MEHEH KaMCBI3/100, a3bIK-TYJIYKTYH OaachlH
ap3aHgatryy apkeuryy, kammsl AOXKK tapmarsiH jkaHa Man 4apOacklH ©HYKTYPYY
apKpUIyy, TaKTal alTKaHAa, WIMMHI-HETH3IENTEH TEXHOJOTHIAPALl O KaHa
MEXaHUKAJIAIITHIPYY >KaHA aBTOMATTAIUTHIPYY KapakaTTapblH HIUTEN YbITyyHYH
JKaHa KMPTU3YYHYH 3CEOMHEH KaJKTBIH JKaIIOOCYH XXAKIIBIPTYY MIJIICTHH KOWAY.
Byn ydyH Kaiipa mmreTyy TapMarsl MEHEH Oupre aWbln 4apOachlH @HYKTYPYYHYH
HETH3ry 0arbITTapblH aHBIKTOO OOIOHYA YapajapIblH TYTYMYH, OIIOHAOH 3J1e HIIMMUA
M3WIIIO0NIOP/IYH JKaHa aTa MEKEHJAMK jKaHa 4eT OJIKONYK TaXpbliibaHbl TaJJ00HYH
JKBIMBIHTBIKTApPbIHA HETM3JeNreH TapMaKTarsl pIHOK MaMUJIEJIepUH OHYKTYPYYHYH
KOHLCMIISUIAPbIH  ’KaHa [porpaMMajapblH HMINTEN YBITYYy Tajan KbUIBIHAT.
Taxukcran PecnyOaukachlHBIH a3bIK-TYJIYK HPOrpaMMAChIH HIIKE allbpyy OOroHYa
AOXK «keilireiinepyH MHTMIMKTYY dYedyy HETM3TH, KOMIUIEKCTYy €3 apa
OaliaHBIITKaH OMp Heue MIJIICTTH OHp yOaKTa 4edYYHY KapailT:

- Taxukcran PecnyOnmKachlHBIH — KaJKbIHBIH —JKaHa ©HOpP  IKAHBIHBIH
MYKT@KABIKTApPbIH TOJYK KaHAaTTaHIBIPTaH JIGHrIAJre 4YeWnH aibin  vapba
NPOIYKIMSICBIH ©HAYPYYHY KOOOHTYY;

- UMIIOPTKO KEJHIl JKaTKaH CypporaTr asbIKTapAblH oOpayHa TaKuKcTaH
Pecny0nmKkachIHBIH KaJIKbIH HKOJIOTUSUIBIK )KAKTaH Ta3a, aTaaHAlIThIKKa )KOHIOMIYY
©3/1YK a3bIKTap MEHEH KaMCBI3J100;

- HpH JKaHa OpTO MaJl yapba KOMIUIEKCTEPUH KaHa (epMaliap/ibl )KeKe CEKTOPAYH
WIIKAaHANaphl, Kaiipa HWIOTETYy TapMakTapbl MEHEH OHPHKTHPYY, Mal
yapOayBIIBITBIHA KaHA YMHKY 3aTTap/sl Kaipa MINTETYYre MHHOBAIMSUIAP/BI XKaHa
MHIYCTPHSJIBIK HETM3IU KUPTU3YY MYMKYHUYYJIYTYH KaMChI3100, Oalkada aifTKaH/a,
anapJblH WIIMH aKbIPKbI MaKcaTKa — KaJIKThl JKOTOPKY CamaTTyy a3bIKTap MEHEH
KaMCBI3/100 MakcaTbhlH/1a Oall HHIUpYY.

JuccepranusinbiH TeMacblHbIH Heru3sru MUU menen Oaitnanbimbl: Wi
2003-xpub 1. [loTemyp atbiaaarst Taxuk arpap/bIKk YHUBEPCUTETHHHH “AMbUT
yapba MallMHANAphl JKaHa a3bIKTapJbl Kalipa MINTETYYHY MEXaHWKaJallThIpyy
kadenpaceiHIa aTkapsuraH. MmruH aktyanayynyryH  2010-2015-xsurnapra
Taxuk arpapapik yHuBepcuteTMHUH MWW TemachiHa KUPTU3WIT€HHW TAaCTBIKTAIl
Typar.

Nt makcaTbl — Kol (QYHKIUUTYYy Malganarbld S>KyMyIIdy OPTaHBIHBIH
KOHCTPYKUIMSUIBIK-PSKAMANK ~ TapaMeTpiiepuH  OPKYHAOTYY  JKOIy  MEHEH
JKaHbpIOApIIapra TOIOTTApPABl NAsipAO0 YUYH TaMblp cabakTapAbl MalaanarbluThl
KOJIIOHYYHYH 3(Q(QEKTUBAYYJIYTYH KOTOpyJaryy.
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Koronran MakcaTka skeTyy Y9yH TOMOHKY MHJIAETTEP USHMIIH:

- JKYMYIIYy OpTraHIapAblH KeCcYY >KOHIeMIYYJIYT'YHe TaMblp YabaKkTapIblH
(hU3UKaIBIK-MEXaHUKAJIBIK KACUCTTEPUHNH THHTH3ICH TaaCUPUH U3HIII00;

- TaMblp cabakTapApl MaiAasoo MPOLECCHH TEOPHSIBIK M3WIAO6HY aTKapyy,
MalIanarelaThIH UII PEXKUMIEPUH aHBIKTOO YIYH (hopMyiia dbIrapyy,

- dackaceI3 ObrYakTapel Oap Malgamarkld MEHEH TaMBIp ca0akTapabl Malganoo
MPOLIECCUHE HKCIIEPUMEHTANBIK U3UIII06 KYPIY3YY;

- TaMbIp cabakTapAbl MaiIano0 y4yH MalllMHanapra KOIJyydy 300T€XHUKAIIBIK
TaJlalTapAbl HETU3/108;

- TaMmblp cabakTapIblH MaijganaHraH OeJYKYeIIopYHYH camaTblH 0aaJloOHyH
KPUTEpUHIIEpUH HETU3/106;

- OHAYPYLITYK CBIHOO OTKOpYY JkaHa CyHyIITaIraH Kol (QYHKIHSIYY
MalIanarelaThiH SKOHOMHUKAIBIK 3P (EeKTHBIYYTYTYH aHBIKTOO.

H3unneeHyH o0beKTH— (ackachl3 OblYakTapbl ap Oamrka KOMIIOHOBKAJarsl
cXeMaJa )KalTalTHIPhIIraH TaMbIp cabak Maiaiarsd.

M3uiige6HyH npeaMeTH KaTapbl Maijanarbl4ThIH MapaMeTpiepHHE jKapalla
anapblH 6146MIYK MYHO316MOJIOPYH *KaHa KACHETTEPUH ICKE alyy MEHEH, TaMbIp
cabakTapasl OEpYYHYH TE€XHOJOTHSUIBIK MPOIECCHHHUH JKaHa >KaHbIOapiiapra TOIT
JAasipJOOHYH K3 KapaHABUIBITBIH Oelruneedy Mbl3aM YeHEeMAYYJIYK KbI3MaT
KBUIIBI.

WNimmuii skanbIbLIABITBI: Dackackl3 OblYakTap/abl KOJJOHYY MEHEH TaMbIp
cabaKkTapblH MalJanoo TMPOLECCHHUH CalaThlH CaHIBIK 0aallo0 METOIUKACHI
WINTENNN YBIKTHI, MaiJajarblMTapAbIH TaKTaldraH KiaccH(UKAIMAICH Oepuiinm,
TaMBIp cabakTap[sl Maijanarslarap sl SKaKIIBIPTYYHYH KaHbI OarbIThl adbLIIBI.
TambIp cabakTapabIH aHa aJlap bl MaiaanarblaTapAblH KACHETTEPHH XKaIIbIIO0TY
AHAITUTHKAJIBIK KBIABIHTBIKTAD AJIBIH]BL.

7KaKT00r0 YpIrapbuIraH k000J10p:

- TaMBIp call Maiadarel4ThIH KOHCTPYKIUSIIBIK-TEXHOIOT HAIIBIK CXEMACHI;

- TaMBIp call Maljganoo aHJaH 0eTeH apanammManapabl 0enyy NpOIEecCHH
TEOPHSUIBIK M3WIJ@OHYH HETM3MHJE alblHraH TaMblp call MailJanarbl4ThlH
KOHCTPYKLHSIIBIK-PEKUMIUK napameTplIepuH ONTUMATIAALITHIPYY Y9YH
AQHATTUTHKAJIBIK KO3 KapaHABUIBIKTAD;

- CyHyWITaJdraH TEOPWSUIBIK  KOOONOpAYy  JKaHa  TaMBIp  CamTapAbl
MaianarelMTapIelH  ONTUMAIAYY KOHCTPYKIMSUIBIK-PEKUMANK MpaMeTpIepUH
TEKIIepYy OOIOHYA SKCIEPUMEHTTHK M3HIA06JI6PAYH KBIHBIHTHIKTapHI;

- 9KCHEPUMEHTTHK MallIVHaHbIH TEXHUKAJBIK-?)KOHOMHKAJIBIK
3¢ PEKTUBAYYIYTYHYH JKBIHBIHTBIKTAPHL.

IIpakTHKaNBIK MAaaHUCH: W3WIIEOJOPIAYH >KBIHBIHTHIKTAPEIH J0JI000PI00-
KOHCTPYKTOPJIK YIOMJIap TaMbIp cabakTapblH Maiijalarel4Tap/ sl HIITEI YbIryy/ia
JKaHa epKYHAOTYYAe KoyoHylca 6osor. CyHymranraH gackacsl3 Obr4akrapsl 0ap
Maiinanareia  «dypaxmon-2011»  JKUKHBIH  eHIYpYWITYK  IIapTTapblHAA
TEKIIEPUIITEH aHa Ta)XKUKCTaHIBIH YapOanapblHa UIIKEe KUPTH3MITEH.



Tamblp cabakTapasl MaljanarbluTHIH TaXPBIHOANBIK yirylepy TaxukcraH
PecnryOmmmkaceiaein  Typeymr3ameeB paiionynyH «Kenua Hasup» wapbaceina
OHAYPYLITYK CBIHOOJIOH OTTY.

IKOHOMHKAJIBIK MAaaHMCH: pecypc YHeMAeedy MaliaiarsluTa AaspAalra
CamarTyy TOIOTTapAsl KONIOHyyAaH OonroH Oup XeUIOBIK 3¢dext 4646,9
COMOHHTE XKETET, MaIInHA OWp KbUIABIH MIMHIC 63YH-03Y aKTaHT.

Amnpodanusi: JUCCEPTAIISUIBIK  HMINTHH HETM3rH kobomopy 2012-2014-
KbuLaapbl TaKMK —arpapblKk YHHBEPCUTETHHUH HPO(ECcCCOpAyK-OKyTyyUyIyK
KypaMbIHBIH, aCUPaHTTAPbIHBIH YKaHA WIMMHHA KbI3MAaTKEPJIEPUHHUH ap KBbUIIBIK
WINMMHR-TEXHUKAJIBIK KOH(QEepeHIMsIIapbiHIa OastHAA bl )KaHa )KaKTHIPBIIIBL.

H3neHyy4YHYH KeKe caJIBIMBbI - CYHYIITaIraH Gackachl3 Obl4akTapsl 6ap TaMbIp
cabaKkTapblH MaiJganarel4Thl HMINTEN YbIKTHI, CYHYIUITAIraH KOHCTPYKIHSHBI
TEOPHSUIBIK, KOHCTPYKIIMSIIBIK JKaHa KCIICPUMAHTAJIBIK )KaKTaH HErH3IeT Oepiu.

Bacsimanap:  guccepTallMsiHBIH - MaTepuangapbl  OoroH49a 15 amrek
JKapbLsUIaHIbl, aHblH M4KMHEH 4 smrek uer enkenyk PHHIL, 1 smrex Keipreiz
Pecrry6mmkaceasia PUHI xapeisimansL.

JuccepTanMsiHbIH KOJI6MY KaHa TY3yMY. [lyccepTalisiibIK NIl KUPHITYYAOH,
TOpT OeIYMIeH, >KaIIbl THITHAKTApAAH, aJaOusATTapAblH THU3MECHHEH >KaHa
TUpKemesepaeH Typar. Kowmmbrotepme Ttepwiren 143 Oapakra OasHpanras,
KypambiHAa 14 Tabmuna, 34-cypet, 11 Tupkeme jkara 88 aranblmTaH TypraH
afabuaTTapIbIH TU3MECH Oap.

HNIITUH HEI'N3I'n MASMYHY

Kupuiyyae nmrTuH akTyanayyiIyry KepceTyIreH, M3WIIe0HYH MaKcaThl XKaHa
MIJIICTTEPH, KAKTOOTO  YBITAPBIIraH KOOOMOp, MPAKTHKAJIBIK MaaHHUCH
KaJbINTaHABIPBULIBI, JUCCEPTALUSIHBIH TY3YMY XKaHa KOJIoeMy KOPCOTYIIY.

1-6es1yM «MaceneHnH abalbl )KaHa M3HII0OHYH MIIIETTepn” OOIIYMYHIO TaMbIp
cabaxTap/aH TOIOT OHAYPYYAerY Kelreiiepre Tanaoo xXypry3yJIireH xaHa Maj yapoa
NPOAYKIMSICBIH  ©HIYPYYAOIY TaMblp ca0akTapAblH MAaHWCHHE TEXHHMKAJbIK-
9KOHOMUKAJIBIK HErM3/ieMe OepuIreH.

AKBIpKBI KbUTHaphl TaxkukcTaH PecryOnMKachIHBIH ap KaHAad COLMAIIBIK
TYpAery dapOamapIslH MaTepPHAIAbIK-TEXHUKAJIBIK Oa3aJapblH aKbIPBIHABIK MEHEH
YBIHAOOHYH, JaspI00 TYTYMAApBIH OPKYHIOTYYHYH, CaThIll anyy OaalapblH aHIaH
apel T QepeHINAIISIIOOHYH JKBIHBIHTBITBIHAA, JKaHBIOApIApABIH palHoHyHIA
IIMPENYY TOIOTTApJABIH, AHBIH HYMWHAE KAaHT KBI3BUTYACHIHBIH CAJIBIIITHIPMATYY
CaJIMarbIH K60ONTYY apKbUTYy KEPTHINKTYY Majll 9apOadbUIBIK PO TyKIUSIapBIHBIH
camaTbl OWp a3 J>KaKIIBIPJBI, ajl >KaHBIOAPIApJBIH COIOJTaH CaJMarblH JKaHa
CEMU3AUTHH 5KOTOPYJIaTThL.

Temennery Oenrmiep OoloHYa KONIOHYYAArsl MaganarsdTapblH )KUKTEMECH
CYHYIITaJIAbL: TaliianaHyy Typy OOIOHYa, aTKapyy4y TEXHOJIOTHSUIBIK Olepanusiapbl
0o1oHYa, MINTE® NMPUHIMOM OOIOHYA jKaHa MalJaJo04y OpPraHIbIH KOHCTPYKIHSCHI
Ootonua. JKukremene ackacel3 Obl4akTapsl 0ap MalaanarbluTBHIH JKaHbl TYPY
CYHYIITAIABI.



Tamplp cabakrappl Kaiipa HMINTETYY TEXHOJOTHSCHIHIA MalIajgoo IMpOLecCH
MaaHWIyy mpouecc OOJNyn caHajaT »JKaHa OMICKTHH OHIYPYMAYYJIYTYH
KOTOPYNaTyyra, OSHEPIHAHBIH YBITBIMBIH a3alTyyra JkaHa TOIOTTYK 3Mec
apananmManapsl 0eJIYYHY )KSHWIAETYYTo MapT Ty36T.

TorotTy maspaoo npoueccuH m3mwinee MeHeH B.A., Ko6a B.I'., OpunaanKOB A.A.,
JluteunoB B.H., Jludaror B.b., CBuctynos .M., MensaukoB C.B., Kykra .M.,
Pesank U.E., CnaBun P.M. xana 6amkanap alneKTeHUIITKEH.

2-6orymae «TeopusiibIKk Hermsaepae» OpPTOUO OHAYPYMAYYIYKTOrY >KaHa
OpPTOYO CaJBIUTHIPMaNyy KyOaTrTyyJyKTarbl Tamblp ca0akTbl Maijanarsld Y4YH
MalIMHanapapl  0aalooHye KOpCOTKYYTepy HeruszmeneT. Tamblp cabakTapbl
MaianarelaTapabl M3H106J10pAe IKCIIEPUMEHTKE OJIYyTTYyy OpyH OeiyHeT, OMpOK
MPOLIECCTH ONTHMAIAIITEIPYY YeH OEJTHIIepH, 3pexwe OONTOHIO0M, Heru3nesoenT,
OONroHy KEpeKTeeuyre Kbliijla TYWIYHYKTYY OONroH Mypaa Oenrmiyy Oo0JroH
WIITepACH aiblHAT. bu3 Kkem  (QyHKIMSAUTyy MalJanrblYTBIH — MIITOOCYHYH
HATBIDKATYYIYI'YH OJKOTOPYJIATyy MakcaTbl KOKOJITAHABIKTaH, 1) HPOLECCTH
ONTUMAIAIITHIPYY YeH OCNTHIICpH Jarkl TaMblp cabakTapra TaaCHPHH THHTU3YYYY
KOITOreH (haKTOPIIOPAY JKaHA aKBIPKBI MPOLYKTTY (CHIHBIKTAp, TaapBIHIBI, KyOUKTED,
Taskganap x.0.) 6aamouy paxTopropay OUPUKTUPYYIY KaTapbl KaObLT aJbIHAbI XKaHa
aJI MaTeMaTHKAaJIbIK MOJIelie OailIaHbIIITEIPYy4y 3B€HOHY TYLIYHIYPOT:

n=1fXi, Xz ..Xn), )

MBIHAA T — 00BEKTTH 06aaT00Hy ONTUMAIIAIITEIPYY YeH Oenrucu;
X1, X, .., Xn— TEXHOJIOTHSIBIK NPOLECCTUH KO3 KapaHIbl ©3repMeyy
(bakTopiiopy.

TexHONOrusIBIK TpolieccTepAn 0aaloOHyH KEHHMPH JKablUIraH ueH OeNrucH
OepwireH YsITbIMIap Ooyiynm caHajmaT, OMPOK J>KaHIyy O3MIeK YbIbIMJapbiH
JOJI00OpLy WINTEN YBITYy IIpOIecCHHAe 0aanoo abnaH KeliiblH. M3nnneenyH
JKBIMBIHTBIKTAPBIH )KEHUIJIETYY, CENTOONIOpAY KBICKApPTYy YUYH aublK (PHU3HKAIIBIK
MaaHure 53 OONIOH JKaHa AaKbIPKbl TNPOAYKTTYH OKBIMBIHIBI JKaHa aKBIPKEI
MYHe376Mecy OOJyn caHaja TypraH, ONTUMAaJJAIITHIPYyHYH Oup (3KHM) dYeH
OEJITMCYH TaHIaiObI3.

C.B. MensaukoB xana E.W. Pe3sank cynymranran, 6anka MeHeH MaliamarsaTel
M3WII06YYJIep CBIAKTYY 3JI€, ONTHMAIJAIITEIpYyy O 4YeH Oelrwiepu KaTtapbl —
TOMOHIIOTY/I6H MaTeMaTHKAJIBIK TYIOHAypPMa TYPYHI® Maiianoo ACHrIIMHUH
OMpIUTHHE THELIeNYY SHEPTHsI YbITbIMIAPbIHBIH KOJOMYH analbi3:

3,6 Neyy
o= &)
MBIHAA Ncyr— MaTepHaIabl Maii1aJIooOro capiTaaral KyoaTTyyinyk, KBT;
Q — MaTepuanIpl Maianarsrika 6epyy, Kr/c;
- MaTepraIbl MAHIaTO0HYH JIE€HI 3N,
3 — Maiianoo NponeCcCHHUH SHEPTHUs CBIMBIMIYYIIyTY, KBT.C/T.

Byn 4en OGenru ampIHTraH aKBIPKBI MPOMYKTTYH camaThiH OaanmabalT, OOMTOHY
TapTBUITAaH TOIOTTYH OPTOY0 MAaaHUCHH KOJAOHOT, OyJI SKOHOMUKAJIBIK KaKTaH
Tyypa 5Mec jKaHa U3UI1869YHY NPOLECCTH ONTHMAIIAITEIPYyTra OarbITTabanT.

6



buz Maﬁ,uanarmq-HermrH arbIMJIbIH MEXaHUKAJIbIK KOUIYJIMaJIapblH 69HFY‘ITY
m3mwngeank. bynm xaarta Tamrapasl Oexyn caimyy (akTopy 3CKe aiblHTaH SMec.
AHJa IIMpEeHbl JKaHAa Me3ra TYPYHZOIY asbIKTBIK 3aTTapAbl JKOTOTyyJap
YarbUIABIPBUITaH SMEC. bu3 300TeXHUKAIBIK Tajamnrapra bIHaﬁLIK, MaﬁHaJIOOHyH
CalaThIH KOPCOTKOH YEH OENTIIIepIu CYHYIITaraHABIKTaH, OM3 aHBl TOMOHIOT YO
TYIOHIypMa MCHCH KUPTU3IUK.
OpakIUsUTEIK KypaMbl 00IOHYa MaWIalOOHYH CAllaTBIHBIH KOPCOTKYUTOPYHYH
YCH 6eJ'II“I/ICI/IH TOMOHIOI'Y TYIOHAYpMa 6OIOH‘{3. AHBIKTOOHY CyHanTaﬁ6LI3Z
_ S6EP6
P 5o Lom )
MBIHIA Sg — OPTOYO TANIIBIPBUITAH OTY6MAYH YPYKCaT OCPHITCH YeTTOOCY;
So - OpPTOYO TaNIIBIPbUITAH ©JT9OMAYH OPTOYO KBAAPATTBIK YCTTOOCY,

i
Zii G- TanubIpbUITaH eJT9eMIYH (QpaKkuusIIapbIHBIH JKaJIIbl CaIMarsl;

Y G,,- TPOIYKTTYH CBIHAMBIHBIH CaJIMarsl.

K T010TTYH %€ K, a3BIKTBIK 3aTTapAbIH (CHHUPYYHYH) CalMarbiH XOroTyy

YeH OCNTHUCH TOMOHIOTY KATHIII TYPYHI® aHBIKTAIIBL:

K, = (%) 100%, K, = (%) 100% (4)

MbiHaa G - Maiijamaranra YeHWHKHA CHIHAMIBIH CaJIMarsbl, Kr;

G2 - maiimanaraHaH KHHMHKA CBIHAMIBIH CaIMarkl, KT

01, 02 - MINTEIIKeHre YeHMHKW XaHa KUWWHKH TaMblp cabakTapabiH

caJIMarbHBIH OUPIUTHHJIETH a3bIKTHIK (CHHUPUIITEH) 3aTTapblH Kypambl,

TOIOT OHp./KT.

K, MexaHMKanbIK apajamiManapibl canarryy OenyyHYH 4eH OelrucuH
OaluTanKpl MPOJYKTTAarbl KaHa Jasp TOITTAarbl apajaliMallap/blH cajMarbiHa
KapaTa aHbIKTAAbIK. AHbI TalbI3ZIap MEHEH )K€ TOMOHIery TeHJeMe OOKHYa
CAJIBIIITHIPMANYy KeJIoM MeHeH Oepyyre 0oJIoT:

Ko (ch;f) 100%, (5)

MBIHAA G3 - OaIITanKel cCaJMaKTarbl MEXaHUKaJIbIK apajaliMaJIapAblH KypaMbl, KT
G4 - IPOAYKTTaH 66J'[YHF9H MCXaHUKAJIBbIK apajlaliMajiapJiblH KypaMbl, KT'.
Haspmanran MaiiiagaHran TOIOTTyH camatel K, TOIOTTYH JaspAbITBIHBIH
camnaTbIH 6aan00HyH JKaJIIIbIJIAHI'aH Y€H 6CHFI/IHepH MeHeH OaajlaHat:
Kg— Ko
Kr = (b}(_n (6)
EaHH}IaHFaH}lBIH HCTU3UHIC, Maﬁ]laﬂaFBIqTBIH — MEXAaHHUKAJIBIK apajarMaliap bl
0ONTYYTYH MINTOOCYH 0aalloo YUyH, ONTHMAIIAMITHIPYYHYH YeH OSNTUCH KaTaphl
Hv MAlIMHACBIHBIH UIITOO CallaTbIH 6aaHOOHyH JKAJIIMBIJIAHTaH KOPCOTKYYY KaObLIT
AJIBIHIBI

M = =, @



MBIHIA § — OHEPrHSHBIH CalBIUTHIPMAyy YbITBIMAAPBHL, all TOMOHIrY
TYIOHAypMa 00IOHYa aHBIKTAIAT

9=1- ®)

MbIHIa N — MaiiianarslYThIH HINTETKUYMHACTH Ky0aTTyylyK, KBT;
Q1 — 300TexXHHUKANBIK OENTHIICHTeH YeHeMaep OoroHYa maspaairaH TOIOT
OoroHYa MalaJlarblYThIH-MEXaHUKAIbIK — apajaniMaiapasl  OenryuTyH

OHIYPYMAYYIYTY, Kr/C (T/9).
Tennemere (7) THeIIETyY MaaHUIIEPIH KOOy MEHEH, MAIIMHAHBIH HIITOOCYHYH
camaThIH 0aalo0OHYH KaJBUIAHTaH KOPCOTKYUTOPYHYH 1) v UCH OCNTHIICpHH ana0bI3
_ NSoX¥Gi(G1-Ga) (G3— Ga)
Q156 52 6i 616263

o - min 9

byn mw YeH Oeiaru OHAYPYJITOH TaapbIHABIHBIH CamaTblH, TOIOTTYH
JKOTOTYYJIApbIHBIH JKaHa capITajiraH SHEPrusHbIH OMpIUTMHE KapaTta Kaipa
9CENTee MEHEH OJHEPrHsSHBIH YBIIBIMIAPBIH 3CKE alblll, MalaanarbluThIH-
MEXaHUKaJIBIK apaJialiManap/bl OeJryuTyH UIITeecyHe Oaa Oeper.

JasppanraH TOITTYH YCTYHKY OCTHHMH camaThlH 0aajioo Y4YH OOIypAyryH
9CKe anadbl3 JKaHa MallMHA Kypyy TEpMHUHACPUHE OKIIOLI, MaiIanaHraH
NPOAYKTTYH KECHITeH OCTHHUH TOMOHIIOTY ITapaMeTpIiepiH Kupruseous (1-cyper):

- Ra— mpodminuse oprodo apudMeTHKAIBIK YETTOOCY;

- R; — oH yexuT OorOHYA TPOGWIIIUH TETU3 YMECTUTUHUH OMIHKTHTH;

- Rinax —TIpOHIAMH 3H KOTOPKY OUHUKTHTH;

- S - yokysap 0OrOHYA IPOPHIANH TETH3 IMECTUKTEPHUHUH OPTOYO KalaMbl;

- Sm — opTouo nuHHsA OOIOHYA MPOGMIINH TErH3 IMECTHKTEPUHUH OPTOHO

Ka/1aMbl;

- tp — IPOGMIANH CANBIIITBIPMATYY TasHBIY Y3YHIYTY.

1-cypet. TambIp cabakThl Mai1aI00 MEHEH aspJaJiraH IPOAYKTTYH CallaThIH
AHBIKTOO TEOPHSACHIHA KapaTta: | — Kecyydy ObI4ak, 2 — TaapbIHABIHBI &KBIPATYY
opay, 3 — TaapeIHIBL. P.— KBICYY KY4Y, 0. — KeCYY Oypuy, {c— KbICYY XKONY, Lexar -
KapBII TYIIYPYY JKOITY.
Terus sMeCTUKTEpAMH YBITHII TYpraH KEPUH jKaHa YyHKYpJIapblH caHar 0eiryy
YuYH 6a3a xarapsl L 0a3aiblk y3yHIYKTYH YeTHH]IE TPOQHIIUH OPTOUO JIMHHUICHIH
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anaplk. Makcumantyy >XOropKy YbITBII TypraH >XEpIeH TapTbhill MaKCUMAaJLyy
TOMOHKY YyHKypra YeiMHKH apajblK MPOQUIINH TETU3 SMECTHTHHUH 3H >KOTOPKY
OMUNKTUTAH Rmax aHBIKTAHT.

Ra mpodunana opTOYO apHPMETHKAIBIK YeTTeeCcYy O0a3alblk y3YHIYKTYH
YeruHAe MPOQIIANH YETTOONOPYHYH OPTOYO apu(pMETHKAIBIK aOCONIOTTYK
MaaHWJIEPH KaTapbl aHBIKTaIAT

R, = % fol[y (x)] dx e Gomkonayy R, = —

n

Lyl 0
OH yekHuT 00I0HYa MPOPMIANH TETH3 SMECTUKTEPUHUH OMHUKTHTH R, 6a3aibik

Y3YHAYKTYH YEeTHHJE MPOQUIIUH Oenl 3H )KOTOPKY MUHUMYMYHYH Hnin XkaHa Oer

9H JKOTOPKY MaKCHUMYMYHYH H,qx YEKHTTEpUHHH a0COJIIOTTYK 4YETTOOIOpPYHYH

OpTOUO apu(pMETHKAJIBIK CyMMachlHa Oapadap

R :% Z]:Himm]—i_ZIHimir] ' (11)

Ty3 xecunren ¢opmara 33 OOITOH OPTOHKY CHI3BIKTHIH OpAYHA, OCII KOTOPKY
MaKCUMyMJApPABIH Nimax JKOTOPKY UCKHTTEPHHEH JKaHa  Oell 5H JKOIOPKY
MHHUMYMIApPABIH Nimin TOMOHKY YEKHTTEPUHEH TapTHIT OPTOHKYTA Mapajuielayy
CBI3BIKKA YEHMHKH apajbIK ’KaHa KECHIINIITECTeH NPO(IIIb aHBIKTanaT. AHAA

- 3 w2k
Rz= E = max = min (12)

TCTHU3 SMECTUKTCPANH S OpTOY0 KaJJaMbl 0a3alIbIK ChI3BIKTHIH YECTUHAC Smin TETH3
OMCECTUKTEPAUH OPTOYO apI/I(i)MeTI/IKaJ'IBIK KaZaMbl KaTapbl 5CCITCIICT

1
Sm -ﬁsz (13)

S dokynapel 00r0HYa MPOPHIANH TETHU3 AMECTHUKTEPUHUH OPTOUO Kajgambl —
0a3aymblK CBI3BIKTBIH YETHHACTH S| YOKYIapel OOrOHYAa TNPOQWIIUH TEeTu3
SMECTUKTEPUHUH KaJJaMBIHBIH OPTOYO0 apH(PMETHKAIBIK MAAHHUCH:

1
933

IIpodunaua TasHBY Y3yHIYTY 1p AETCH OPTOHKY CBHI3BIKKA 3KBHUTHUCTAHTTYY,
CBI3BIKTAPABIH NPO(QUINHUH YBITHII TYpraH >KepICPUHWH MaTepHANbIHAA apPTKBI
JCHrD3J/1¢ KECWIMIIKEH, 0a3alblKk Y3YHIYKTYH YETHHICTH KECHHIMICPINH
Y3YHAYKTapbIHbIH CyMMAacChlH TYIUYHIYPOT.

[Ipodunmue canplUTHIpMaNyy TasHBIY Y3YHIAYTY t, OpouuauH TasHBY
CBI3BITBIHBIH 1), 0a3aJbIK Y3yHAYKKa Kaparta KaThIIIbl KaTapbl aHBIKTaJIaT:

S (14)



tp:%z%E pi (15)

YcryHky OerTiH OomypAyTryHa KapaTa Tajam KaTapbl TOIOT eHIYpYY OoroHdYa
TEXHOJIOTAOPTO JHEPIHAHBIH YBITBIMIAPHL, IIUPE JKaHa Iasp NPOLYKITY CaKTOO
yOaKTBICBIH JKOTOTYy KO3 KapalllblHaH allfaHIa MaKcaTKa BUIAHBIKTYYIYKTY 3CKe
allTaH TeXHOJIOTUSIHBI OPHOTYYHY CYHYIITalObI3. TaapbIHIBIHBIH 6YOMY KaHYAIIBIK
KUYMHEeKeH 00J1co, aHbIH OETH OLIOHYOJIYK a3blpaak Ooxyp Oosot, 6.a. @HAYPYY
OpolecCHHEe a3bipaak AehopManusuIaHAT KaHa Maiaanoo TEXHOIOTHSIIBIK
OPOLIECCHUHE JKAHBI Talall KOKJIAT — OBIYAKTHIH KaIBIHIBITBl KbUIABIH KaJIBIH/BITBIHA
JKaKblH ke (ackachl3s MHU3M MeEHEH Ooiyiry Kepek. TaapblHIBIHBI OHIYPYY
TEXHOJIOTHSCBIHA Kapara TajJal KaH4ajJblKk >KOropy 0ojco (OSTHHHH camaTbl),
Mai1a004y ObIYaK OLIOHYONYK HYKe OOy Kepek.

Tamblp cabaktapapl Maiinaiarel4TEH MIHETH D nriaMeTpu OOFOHYA TOMOHIOTY
IapTTap MEHEH TaHAANIAT: IIHEKTUH BaJIbIHBIH JKaHa KalTOOYTYH OPTOCYH/A TaMBIp
ca0aKThIH THITBUIBI KAIyyCyH, OIIOHIOM 3i1¢ 3H 40oH (y3yH) TaMBIp CaOaKkTHIH 2
BUTOKTOPIAYH OPTOCYHAArbl MEHKHHAUKTE S jKaWrallyyCcyH >KOKKO 4bIrapyy (2-

CyperT).

fmgsiny
e Rsin e

mm2Rcos a

maR

meRsin o

mgeosy

masin y

2-cyper. lllHek ToepusichIHA KapaTa.

AHaINTHKANBIK JKaKTaH aHbIH MapaMEeTPIIEPUH TOMOHJOrY TYIOHIYpMa MEHEH

TaMBIp cabaKTap bl ITHEKTHK JKYY YIYH 3CENTe6 CyHYyIITajar:
S = niDtga, (16)

MBIHIA 0 - ITHEKTUH OypaMaiyy ChI3BITBIH KOTOpYY Oypuy

AJ IIHEKTHH TOPW30HTKO KapaTra A JKaHTal0y OypUyHaH d>KaHa IITHEKTHH
TOPH30HTKO KapaTa OypamMaiyy CBI3BITBIHA THemenyy POypuyHaH Ke3 KapaHIbI
6ou10T:

«=90—(B—2) 17)
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Kyydy Mammzanapaarsl mHeKTHH nuamerpu D > 0,3 M, permaMeHTTeNT, an
smu Baimelkel d=(0,15...0,25)D. IIpodeccop A.A. OBYUMHHHKOBIYH HIITEPH
0oroHYa, Tamryydy TYpAery IIHEKTYy MamuHamapga d Tambulyydy XYKTYH
K03 PHUIINEHTH MEHEH MaKYJIIAITyy Kepek.

[ITHekTHH aiiaHyyCyHYH MaKCHUMAaJIAYY >KBIIITHITBI

30 [2gcjs@y(1-ftge
Npax = — ’7 18
max- g fopsin ' ( )

MBIHA @ — BEPTHKAIAYy OKTYH OPTOCYHIArbl )XaHa IIHEKTHH THIIIKBI )KI3THHE
THenenyy oypy;
f — TamMbIp cabaKThIH IIHEKTHH HBIMAYY TACMAChI aPKbITYY KbIIIMBUIBIHBIH
CYPYIYY KO3hGUIMEHTH:
fy — TampIp cabakTapIbIH IIMPECHHEH Maiina OOJNTOH CYIOK 4enpenery
TaMBIp Ca0aKTHIH CYPYIYY KO PUITHECHTH:

bepyyuy LIHEKTHH aliJlaHyyCYHYH 3CENTHK KbIIITHIIbI
n, = (0,5-0,7) npax- (19)

MaiiganarsluTelH IIHETUHUH y3YHAYTY L )KyKTeeuy BOPOHKaHbBIH y3yHIYT'YH
JKaHa Kaiipa 0arbITTO0 MYMKYHUYJIYTY JKOK KOONTYY ©7I4eMIe 4eiHH MpPOIYKTTY
KbICYY YUYH BOPOHKaHBI 0010 sk0sy Oachlll eTyy yOarsiHia BUTOK OPTOCYHAA
TaMbIp Ca0aKThIH OarbiT ajlyy MYMKYHYYJYTYH 3CKE ajlyy MEHEH TeXHOJIOTHSIIBIK
HEeTU3JIepACH yJIaM TaH/aiaT.

600 MM Gapabap I13I'-2 TuOWHAErH MacTa Maspa00dy MallHMHATAPBIHAATBIIAN
CBIAIKTYY 03JI¢ IIHEKTHH Y3YHOYT'YH KOJIOHOOy3. Maiimanarsrararsl y3yHAYK
0OIOHYA MIHEK ap KaHJai () MCHEH — BUTOKTOP OPTOCYHAArbl MEHKHHINKTH TaMbIp
cabakTapJplH TONTYpYy KO3QHIMEHTH MeHeH wumTedT. TaMblp cabakrapIbiH
dbopmanapel ap kaHmail OONTOHIYKTaH, y3yHIYry JaHa TUAMETpU ap KaHaai
0GONrOHI0, BUTOKTOP OPTOCYHAArbl MEWKMHIUKTH TONTYPYY KodpduuueHTn
AKCHEPUMEHTANAYy aHBIKTanasl. ONIOHAYKTaH TaMbIp cabakTapsl KaObUl anyy
BOPOHKACBIHBIH YYaCTOT'YH/A, BOPOXTOTY THITBI3ZBIKKA KaparaHaa asppaak P
TBHITBI3IBITBI MEHEH ITHEKTH TOITYpAaT.

TambIp cabakTap HIHEK MEHEH MaTpHUIara >KbIIBIPYYHYH KBIHBIHTHITBIH A aHBI
MEHEH THHHUIIKEHJIE Kecyy KydyHe Oapabap OOJITOH, KpUTHKAJIBIK abanra deiinH
TBITHI3/IAIIAT JKaHA MBIHAAH THITBI3/IBIK Mali/al00HYH OYTYHIOH TEXHOJIOTHSIIBIK
IpoLeCCHHNIe  KapMmaiaT. MacCaHblH — THITBI3ABITBI  TaMblp  cabakTapJbIH
JIeMOPMAaLMSICBIHBIH, OYTYHIYT'YHYH J>KapbIM-KapTbulail Oy3yJyIIyHYH, ©3YHU®
TaMblp cabakTapAblH OpTOCyHHarsl aba MEHKMHIWTMHUH  a3albIIIbIHBIH
KBIMBIHTBITBIHA OCOT.

Tambip cabakTapabiH OeJyK4YeIepy, Me3ra jkaHa maiija O0JITroH mupe nanaanyy
KeJIOM]TY a3aiTHIII XKaHa MPOAYKTTYH IITHEKTHH KalTajbIHa )KaHa KaHAThIHA CYPYIYY
KOO(QPHUIIMEHTHH TOMOHIOTYI, LIHEKTHH »J>aHa KOPIYCTYH OpTOCYHAArsl A
KO30HOKKO TaMBIp caOaKTapAbIH MAaCCACHIHBIH HETH3TH arbIMBIHBIH KBIHMBUIBIHA
Kapuibl )Kbl1aT. OMOHAYKTaH A K©30HOeTYH OOJyIyHYa MUHUMAIIAYY KbUTYY KEpeK.
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WmreTniiren npoyKTTy aHaH apbl OEpYYHYH JKBIHBIHTBITBIHIA MU3JIEP MEHEH
MaKCHUMaJIIyy KapMoOYy KYYKe JKETHINMJIET KaHa TaMblp cabak ObYaKkTapIblH
(pumpepnepanH) KecyycyHe Omp yOakTa KaTHIIIKaH CaHBIHA Oapabap O0OmroH n
0eIyKKe KeCHIIeT.

BbruakTein MusuHuH sxk39rURETH Gy, Oy3yydy THHHIIYY YbIHAYYCY TOMOHIOTY
IapTTapra biIaibIK aHbIKTaJaT:

P e3
Gp= Poes/Fyp = ﬁ umi G,= 1000P,; /8, (20)

MBIHIA P, - MU3IMH XKI5THHIETH 0achIM;
Fyp - Kecyy MaTepuasibl MCHEH THHHUILMII TyPTraH MU3/IMH asSHTHI (8 MU3IMH
KIOTUHWH KaJIBIHIBITBIHA JK€ MH3IUH Gy, KypuTyTyHa jkaparma 601oT).

IIpy>xuHaHBIH KOHCTPYKIMCH 60roHua, II1 651" Terepek 3pIMIaH >kacairaH
Oypamanyy, IIHHAPIYY, KbICBUITaH, XKai THPKEITeH KYKTOM MEHEH, ), P, ueitnu
JKETKEH NMPYXKUHA KOJIoHYILy. [Ipy’>KHMHAHBIH KOHCTPYKTUBAMK THIILIKEI THAMETPUH
D metozuka Oororua 345 MM Oapadap aHbIKTaAbIK. [IpyKUHAHBIH OPTOYO TUAMETPH
D, = D — d 6apabap.

CakTarbld Nnpy)XMHa MaijajdaHraH TaMmblp cabakTapiblH 4eHpOCYHAe HWILTEHT
JKaHa aHbIH MYKM AMAMETPHU apKbUlyy MailjanaHraH OeiyKuejiep eTeT, ajlapblH
apacbIHJa TaMbIp cabakTapIbplH Maiiia (ppakusiIapbl, Me3ra xaHa mupe Oap, anap
TEXHOJIOTHSIIBIK MPOIIECCTH 0y30aii, BATOKTOP OPTOCYHArbl MCHKHHIMKTEH S OHOMN
Ta3aJaHbIIIbl KepeK. ONIOHIyKTaH NPYXWHA Terepek 00J10T (KOJI0) 3bIMIaH alIbIH IbI
(3-cyper).

3-cypet. Tamblp cabakTapabl MaianareldThiH KOl QyHKIUSITYY
CaKTarblYbIHbIH KOHCTPYKTUBANK DJIEMEHTU

Tamplp cabakTapIblH WINTETHJIMII J>KaTKaH arbIMBIHAH YBITapyy YYYH
IUIaHJaJIraH MYMKYH O0Jyydy O6TeH KOIIyJIMalap[blH ©J46MYH KbI3blIda YYYH
180 MM KeM 3Mec MIITETWIYY4y HNPOJYKTTYH MakCUMallyy JuaMeTpuHe Oapadap
KaTapbl KOJIToHOOY3. Tamblp cabakTapAbIH YHMOTYHO KOLTYIIYIT KETKEH TAIlThIH XKe
OkBagpar TypyHOery Oamka TenoHyH kantainaapbl 180x180Mm nen maprryy
KoJI0H00Y3. MalinanarsiuTan 06 TeH KOIIyIMajiap/ibl Ta3al00 Y4yH MBIHAAH e14eM
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meneH (180x180 MM) IIHEKTHH KOpIIyCyHJa Yblrapyydy Ke3eHOK HasplalblK.
MBbIHal K@360HOK apKbUTyy MakCHMAaJAyy KOpCOTYNTOHAOH KHUMPIIK eIdeMIery
Gapaplk  KOHGUrypamusiiarsl IpeIMeTTep ublrapbliaT. Martpuiara MbIHAAH
KYPYIITY TY3YYYY IpykuHa Oyn 6enrn Oororda 60x3=180 MM SKCIUTyaTaIHsITBIK
napameTpu 00I0HYA Y4 BIPAATTYy SCENTHK MPYKHHAAAH TypYIIy KEpeK.

ThIKEl [raMeTpu 0OIOHYA (QHIBEPICPINH aIMAIITHIPBIIMa MaTEPUIACBIHBIH
Kymyuray engemyH 350 MM Gapabap menm amipIK, al aHbl JKBUIBIIIYYJaH KapMal
TYypyydy, TaMmblp ca0akTapAblH YOH THOPHIIMAK COPTTOPYH HIUTETYYHY
KaMChI3/1004y, OpPTOYO AuameTpu 345 MM OOJITOH NpYXXKMHA MEHEH HIICHUMIYY
UILTEHT.

@ackacpI3 OblyakTapsl Oap MaTpuliaza Tamblp cabakTapasl Kecyy Kydy.
bbryakTapAblH - MH3MHHH OKOTHHAE G, Oy3yydy THHHIIYYy YBIHAIYYCy
TOMOHOTY/16} aHBIKTaJIaT:

= PyeslFy = ﬁ um G,= 1000P,, /5, (21)
MBIHIA P, - MH3[MH %KI3THHIIETH 0achIM;

§ - Terepek MarpHIara MOHTaXIalraH, (ackacbl3 ObIYaKTapIbIH MHU3HHUH

KaJBIHABITEL (4-CypeT) (Taxpsliiba Xypry3yy Y9IYH TeMmeHpaeryre Oapabap

KaTapbl KaOBLT anbrHrad: 25, 50, 75 xxana 100 Mxm).

4-cypet. dackacheI3 Muzaepu 6ap MaTpuna: | — MU3EpU TOPUOHTATAYY
KaWramkaH OMPUHYM MaKeT; 2 — MU3/AEPH BEPTUKAIAYY JKalramkaH SKUHIU
naket; 3 — ObIYaKkTap/Ipl Kepyy Y4yH obeuaiika.

750

740

[T

Buznun yuypna dackacei3 Obr4aktapsl Oap Marpuia OOJITrOHIO, KECYYHYH
HOpPMaJIJlyy HPOLECCH XYPYWY YYYyH IIHEK )KapaTa TypraH OachblM TOMeHIery
TY3YMIOPJ6H KalbIITaHAaT:

Poes = Gy Xy L 7,7, (22)

MpIHIa G, - | TIPOMYKT YYYH KpUTHKalbIKKa Oapabap, MH3IHH JKIITHHIETH
TUHHLIYY YBIHAIYYCY;
Y 1- O6up makeTTeru OBIYAKTAPABIH MU3IEPUHHH Y3yHIyKTapBIHBIH
cyMMachl (TOPU30HTANIBIK JK€ BEPTHKAIIBIK XK.0.)
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| — marpunanars! katapra xapaiia OblYaKTapbIH MU3IEPUHUH y3yHIyTy 0
6amramn D,, - MaTpuIia THaMeTpUHE YSHUH 63TepeT;

Z, — Marpunagarbl (ackachl3 MHU3NEPAMH TAKETTEPUHMH CAHBIH =
1 ropu3OHTaNABIK, BEPTUKANIBIK K€ MEMKUHIUKTETH aJlap IblH alKaNbIILbI
TYPYHI® KOJIIOHOOY3.

MarpuiaselH HYKH THAMETPUHUH €JT96MY TYPYKTYy OOJTOHZIO, TaapbIHIBIHBIH
TyypachlHaH KETKEH KECHIINIINHE Kapalla, KepEeKTeedIyJIepAyH OCIrHiIyy TONTopy
YUYH OBIY9aKTapAbIH CaHbI )KaHA ara bUIAHbBIK aJlapbIH Kbl Y3YHAYTY aHBIKTalAaT.
Mucansl, TyypacblHAH KETKEH KECHJIUINTE KeCHUHIWIEPAUH NapaMeTpiiepu UpHU
myiy3ayy main (MMM) yuys — 15MM kommpoHo0y3. Omentur, D = 350 MM Gonrox
Mmarpuiana y3yHayry 1,0 mm Oamran 345 MM 4YeHHHKHM y3YHIYKTarsl 23 Mwu3
KadramaT. Mu3aepIuH skaimnbsl y3yHayry 682 MM Ty3eT. Matpuuaia OblaakTapabiH
MBIH/IAH JKalranryycyHaa KalnbHABI < 15 MM 00JroH, TaMbIp cabakThl KeCyYHY
KOUYYPreH, 3pKuH (opMasarsl KECHHAMICpP aablHaT. TaapblHABIHEI OHAYPYY YUYH
KBaJIpaT Ke36HOKTepy Oap Jarsl OMp MaTpUIIaHBl OPHOTYY Tajan KbUIBIHAT, ajl
aspI00I0 TaTaal OOJOT XaHa Oup QuUIbepINH HIITEOCH KalmyycyHIa OapIbIk
MaTpHIaHbl aJIMAIITHIPYYHY TaJlall KbUIAT, OyJ 3KOHOMHKAJIBIK KAKTaH ITai/1achl3,
OUIOHIYKTaH OW3 5KM MAKETTeH: |- TOPM3OHTAIIBIK OBYaKTap MEHEH, 2 -
BEPTHKAIIBIK Ob[YaKTapbl MEHEH jKaHa YIIyHIal 3J€ KajaM MeHeH obOedaiika 3
TYPYHIOTY MaTpHLAHbI KOHCTPYKLMsIaiObI3. Belyakrap MbIHAal »KalraiikaHna
MU3JIEPANH JKIITHHAETH KanTan 0achIMbl TOMOHIOWT, ara bUIAHBIK HIITETKHYKE
Kaparta Ky0aTTyyIyKTyH YbITBIMIApPhI Jarkl TOMOHIOMT.

«IKCNepUMEHTANBIK HU3NJI166JI6PAYH MeTOMKACHI JKaHa
JKbI BIHTBIKTAPBI» 3 JKaHa 4-0eJ1yMAOPYH/16 9KCIEPUMEHTAIIIBIK
W3UIJO6NIOpAYH TMporpaMmachl JkaHa METOAMKACHL, aHbIH WYMHIE IKEKe
METOJIMKaJIaphl JKaHa ajap/ibIH >KbIHBIHTHIKTAPEI OEpHIITeH.

TamsIp cabakTap/ bl Mai1anarsl4Tel 71a00paTOPHSIIBIK-OHYPYIITYK
W3WIIeeNIop IporpaMMmachl jkaHa Metoiukackl P® Ne70074 mateHTH OOIOHYA
JasplaliraH SKCHEPUMEHTAIIBIK OPHOTMOO HIIKE allbIphIIIb! (5-cyper).

/ 27 45 6 78

B 0

" = 1

17 | ./
. | | []
15 1 3 4

5-cypet. DKcnepuMEeHTAIIBIK OPHOTMOHYH CXeMachl: 1 — IMHeKTHH KopIycy; 2 —
JKYKTOOYY BOPOHKA; 3 —  KOHTPOJA00-0I1966 MpubOopiopy  (MporpaMMalibik

TY3yaymn); 4 — IIHeK; 5 — IIHEKTHH BaJbl; 6 — Kecyy KYYYHYH IIKamacel; 7 -
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(backaceI3 ObIYaKTap/ABIH MAaTPHULIACKL; 8§ — CAaKTarsl4 MpYXUHa; 9 — KOH/10eUY raika;
10 — gpIryyuy 003y; 11 — KoHTpOIAYK TpaHCTOPTEP; 12 — mIMpeHN jkaHa ME3TaHBI
4qOorynTyydy uanii; 13 - Tapasa; 14 — MeXaHHKAJbIK KOIIyJIManapasl YOTYITYydy
unnmr, 15 — gpirapyydy Ke3eHeK; 16 — KBIIITHIKTHI JKOHI©edy WIITeTKhd; 17 —
KYKTO6 TpaHCTIOpTEpy; 18 — GackIM maTdury.

[IlnektnH kopmycyHna 1, YCTYHOH JKYKTee4y BOpOHKa 2 OEKHTHIET, ara
HpOrpaMMabIK TY3YJYIIy MEHEH KOHTPOJI00-0J1466 NpHOOpIopy 3 OEKHUTHIIET.
Kopnyctyn nunnae 1 ke3ern MEHEH IIHEKTUH BajblHA 5 MIUPETHITEH, OPOOHYH ap
KaHJal KaJaMbl MEHEH IIHEK 4 »KairamTeIpeiaat. [IIHEKTHH KOpIycyHAa TaMbIp
cabakTap/ bl KECYYHYH KY9YH KOpCOTYY4y IIKana 6 skaifranikas; ITHEKTHH YBITYYTy
GesryryHne (ackacel3 ObIYAKTapABIH AaJIMAIITHIPBUTYydy KOMIUIEKTH MEHEH
MaTpuia 7 >KaramTelpbuIaT, aHbl ITHEKTHH YYPKOCYHe 4YbIryydy oo3y 10 meHeH
asKTaraH, >KOHAOryY raiika 9 MEHEH caKTarbld NMpY)XWHa 8 KbICHII TYyparT, Jasp
NPOJYKT YBIKKAH JKepAe Aasp MPOMYKUUSHBI 0eyyy jkaHa camaTThl KOHTPOJII0O
yayH TpaHcnoprep 11 opHoTynran. TpancnoprepayH 11 yuyHna akkaH IIMpeHH
JKaHa Me3raHbl YOT'YJITYY YUYH MM 12 OpHOTYJIraH.

MaiinanarbiuThlH  (LIHEKTHH) OHAYPYMAYYJIYTYH H3Wigee, ain Oepyydy
MEXaHU3M/IMH KOHCTPYKTHUBIHMK OJUYOMIOPYHOH K63 KapaHAbl OOJIOT: INHEKTHH
muametrpu Dy, ckaHa BangplH guamerpu d,, , CHOHpaNABIH Kajambl S, >KaHa
PEKUMINK — ailyIaHyy >KBIIITHITH Ny, )KaHA TONTYPYY (KYKTO) KO3(DDUIUCHTH ;.
Atimanyynyn ~ OemrmmenreH n, = 250; 500, 735, 1000  >xaHa
1015 mun~? skpnuteireigaa Dy , dy TYPYKTYY KanThIpbil, INHEKTH TONTYPYY
ko3¢ounuentun @, 0,1; 0,2; 0,3; 0,35 ueruHnme bIpaaTTyy MKOTOPYJIATTHIK,
OupuHUM  OynakTapia  KepCOTYIreHIed  KOHTPOIJI00Yy  MapaMeTpiepau
Oerune K.

XKypry3sysiren wu3minee o, IIHEKTH TONTYpYy KoddduuueHTH TambIp
cabaxTap/ Il XbULABIPYYHYH OSNTIITYY PeKUMUHE (alIaHyy >KBIIITHITB) YeHUH raHa
MalaJ0049y OPHOTMOHYH ©HIYPYMIYYJIYTYHYH ©CYIIYH THWJIKENYY JKOropyJarar,
yIIyHAail KUHUH aHBIH Taacupu, TEOPHSUIBIK ICENTENreH OHAYPYMIYYJIYKK®
CalBIITBHIPMANTyy TOMOHIIOH TypraHblH KepceTTy. IIIHeKTHH KaHT KbI3bUTYACHIH
tonTypyy ko3¢ durmentu (0,1 — 0,15) werunne @, = 0,12 neHrsauHIe OOITOHIO
(6-cyper), O, TemeHmemy 735 MUH ™! MIHEKTHH aiilaHyy *KbIITHITbIHAA (15,66 -
14,96) = 0,5 T/ aiiblpMa yerusae Tysay, an smMu 1015 Mua™1 sKbIUTHINBIHAA GyJ1
aiieipma (20,47 — 18,92) = 1,55 1/9 uelinn kebeoiiny.

IuexTn Tontypyy koadouuentun @, = 0,2 ueiinn kobdoiiryyne (0,15 — 0,25)
YEeruH/E IIMHEKTHH OTKepYY IKOHIOMIYYJIYTYHYH OCYYCYHYH THJIKEIHK KO3
kapanaplibirkl 480 — 520Mun~! aiinaHyy KbIIUTHIrbIHA YelinH cakTairad. 730
muH~! sxpmTeirbieaa Oy, aiibipmacst (22,0 — 19,3) = 2,7 1/4 Ty3ay. ny, 1015mMun~?
4YenH Ke0eNTYy, THEeLeNyyY Typae Oy aibipmans! (27,8 —24,27) = 3,53 1/4 yeiinH
KOOOHTTY. ¢, 0,1 kebeiiryy 1,54 1/4 aiibipma Menen n, = 350 — 450 mun~?
Gonmy. Anpman apsl n,, 730 mun~! geiinn kebGeitymy O, = 3,12 T/4 albIpMaHEI
Ty3ay, an omMu 1015 mua~?! an sxetken xok (39,22 —32,9) = 6,32 1/u.

15



250 500 750 n
6-cyper. Dy, = 0,44 m xana d, = 0,15 M IHEK MEHEH KaHT KbI3bUTYACHIH
KYKTOOHYH OHAYPYMAYYIYTYHYH €3repyy rpadury.

Tamblp cabakTapAblH camnaTblH HM3WIIOOHYH IKbIABIHTHIKTaphl OoroHYa, 11
KOHTPOJIAYK TPAHCIIOPTEP/0, alapAbl IHEKTHK TPAHCIOPTEP 4 MEHEH >KbUIABIPHII
JKaHa aJbIHI'aH MaanbIMaTTapibl rpadUKTep TYPYHI® HINTETKEHICH KuinH (7-
CYPOT), LIHEKTHH IuaMeTpuHe D, , aHbl TOATYpYyy KOI(GQHUUUECHTHHE, TaMbIp
cabakHbIH TYPYHO JKaHa KOHTPOJIAYK TaHIOOHYH OpTOUO (paKUHSICHIHBIH
©IIY6MYHO ’Kapalla TaMblp cabakThIH Oy3ydymryHyH A % MbIi3aM 4eHEeMIYYIYTY
AHBIKTAJIIBI.

X% [ ] 4], [ s ,
7- | o | lbekna caxgpron

: 2= :n [55/(/!1’7 xaﬁmgﬁuﬂ |
1= | | Kgﬂm}me}rb

=

0

i

5
4= v |
- .02
ar 02 a3 04 am

7-cypet. Tamblp cabakHBIH TYPYHO, IITHEKTHUH JuameTpuHe D, ropusoHTanuyy
OKKO JKaHa INHEKTH TOJNTYpPYY KOI(QQUIHUEHTHHE (P, Kapama TaMbIp
cabakTapblHbIH Oy3ynymyHyH A % rpaduru (TOMOHIOH >KOoropy kapait Tepr
KbIiiTa4 chI3bIk Ootonya 0,12; 0,20; 0,30; sxana 0,35).

D,=0,2;0,3; 0,35; 0,44 m xana Tontypyy ko3dpdunuenru @, = 0,12; 0,2; 0,3
kaHa 0,35 OONTOH HIHEKTEp MEHEH TallyyAa, aijaaHyy >KBIITHITH TYPYKTYY
n, =730 mMun~! GOJNTOHMO TambIp caGakTapabIH Oy3yiymyHyH A% apKbulyy
OepwireH, MaiilaJlarbI4ThIH MOYJIYHYH O€pYY4Y 3JIEMEHTHHUH KOHCTPYKTHBJIUK-
PSXKUMIVMK TapaMeTpiepHHUH Maiilaloo TPOLECCHHUH calaTblHA TaacHpH
TOMOHJOI'Y KE3eKTYYJIYK MeHeH A % ecylly OolooH4Ya OenyLITYpyJeT: KapTOLIKa,
TOIOT KBI3BLTYACKI, KAHT KBI3bLITYAChl )KaHa caOus.

Tamblp cabakrapapl kKuuuHeked anamerpaeru (0,2 M) IIHEK MEHEH Tallyyna,
TaMBIp cabakTapAbIH Oy3yIyyCYHYH OPTOYO HalbI3BI TONTYPYY Koddpdunmentu 0,12
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6onrouno 2,8%nan ammaiit. luexkTin nuamerpu 0,3; 0,35; 0,44M yeitnH YOHOWTOH
caifpIH, ara BUTAHBIK A aKBIPHIHABIK MeHeH 2,9; 2,95 xana 3,8% uelimn ecym
Oamraiit. [llHeKTH TOATYPYY KO3(DPUIIMEHTHHUH KOTOPYIAIIBl MEHEH, CaOU3IHH
Oy3ymymry ecet (8-cypet

X%

0l== "\ e
14 - mopKobs P=
- cbexna caxapras > ——
|| 2 - cbexna roprobas 7 B

[ 7 -kapmogens

/I/ 3,
A N

g

a1 0z a3 ¢
8-cypert. Tambip cabakrapasia 6eturuH Dy, = 0,35 M jkaHa ITHEKTHH aiaHyy
KBILITBITBL Ny, = 735 MUH™160/Ir0HA0TY @, IIHEKTH TONTYPYY KO3(pdUIHEHTUHEH
ynam Oy3ynyy rpaduru.

Wsunneenep xepcoTKOHIOU, MIHEKTUH OPHOTYyAraH nuametpu — 0,44 M kaHa
ainanyy pluThirsl 1015 Mun («Bosrapb-5» Maiilaiarelubin ia) aHaa OpHOTYJINaH
KBIWIIBIK Obl4akTap O0ap Maiinanoouy 6apabaHIbIH 6TKOPYY KOHAOMAYYIYTY YUYH
KOHCTPYKTUB/JIUK-PEKUMIMK JKOTOpYy OOJITOH, al 5MU OYJI KOTOpYAa alThUIraHIau,
AKBIPKBI MIPOYKTTYH CalaThlHA TEPC TAACUPHUH THHTU3ET.

AJBIHTaH KBIHBIHTHIKTAP JKAITBI KaOBLT abIHTaH METOAI0P MEHEH HINTETHIITCH
JKaHa OPTOYO >KBIMBIHTHIKTAD MEHEH TaKMKHUCTaHIBIH MIAPTTApPBIHAA ©CTYPYJITOH
TaMBIp cabaKTapAbIH U3WINCHTEH TYPIOPYH KeCYy KYUYYHYH IpaduKTepH TY3YITOH

(9-cyper).

w [ =
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Za / A // 4. rlieki g axapnaR
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-1 7 ;rquf}méﬂb

0 1
25 50 75 700 b

9-cypet. beruakThin Mu3HHMH § KalbIHABITBIHAH P, KeCYy apakeTTepuHuH
e3repyy rpadukrepu
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KOPYTYH/Y

ToroT maspnoo Yy4yH TaMblp cabakTap[pl MaimanarbldThIH TEXHOJIOTHSIIBIK
CXeMaJapblH OpPKYHIAOTYY JKaHa WINTee MapaMeTpIepHH >aHa pPEXKUMACPUH
Heru3ee OOIOHYAa JKYPIY3YJIreH H3WIAe® TOMOHIeIYleH ThISHAK IKACOOHY
LIapTTaMUT:

1. Torwor wMakcaTTapblHAa JaspAairaH TaMmblp cabakTapasl —Maiganoo
HOPOIECCTEpUH  TalJo0  MalJajareldTapAblH  KyMyIId4y  OpraHJapbIHbIH
KOHCTPYKLUSACHI ajlap/iblH TEXHOJIOTUSUIBIK CXEMAacChIH JKaHa Jasp TOIOTTYH CalaThlH
aHBIKTall TypraHblH jKaHa KOJIAOHYYZAarbl MaiiianarsdtapislH Typiepy abmaH
Marepuan ChIBIMIYy jKaHa SHEPTUs ChIMBIMIYY SKEHHWH )XKaHa OaIlTanKbl YHHKH
3aTTHIH CAJIMarbIHBIH 3%BIH XKOTOTYyyTa JK0J1 OEpI3pHH, MyHY MEHEH KaTap OOITOHY
17% Tanan KpUIBIHT@H camaTTarsl gasp Oenykuenepny Oepe TypraHbIH KepCeTyIl
Typar.

Tamplp cabakTapipl MalJanarsl4TBIH HATBIKATYYIYTyH JKOTOPYJIaTyyHYH
MEepCHEeKTUBAYY OarbIThl MAaCCaHbI )KOTOTYYHY JKOKKO ybIraprat, 90%maH kem amec
camartyy OeJyyKueJeply 6HIYPreH, ajl 3MH CyHYyLITaIraH Kaipoo Oypyrapsl,
ObIYaKTap el KOIOUITYPYY MacelesIepruH Oy KkeHreiiay yeuyyie TyIOK Keireil kaTapsl
ICENTEreH ONTHMAIIYY KeCyydy KyMYILI4y OpraH/ibl UIITEM YbIryy OOyl caHajar.

2. Kecyyuy opranaei KIIJ[ ObruakThlH y3yHAYTYH HaiiianaHyy OoroH4a sMec,
ObIYaKk MEHEH TyypalraH asHTKa KapaTa Maianoody MaTpULAHBIH KOHCTPYKTUBAYY
asHTHI OOIOHYA 3CenTee KepeK. MaTpulaHbl (TUCKTH, OapabaHAbl) MaiaadaHyyHYH
aHBIK MAAHNCH a1abuAT OynakTapbiHIa YarsuigsIpelrangan 15-50 ace a3 6omor.

Tamplp cabakTap Y4YH ONTHUMAIIYy KECYYdy OHJIEMEHT CalTTyy ObI4akrapra
kaparagna 5...10 sce aspIpaak Kecyy KYYYHI® YETTEPUHHMH ©IY6MY ap KaHJan
KepekTyy Oonron 3x3, 5x5, 10x10 xaHa 15x15 MM enuemzie TaapeIHIBIHBI ATYYHY
MIapTTaraH, CEKIHsJIap/ia TONTOJIOH alMaIlTHIPbUTyydy (acKkacel3 Musziepu Oap
MaTpuIia 60Iyn caHamaT.

3. TeopusbIK HM3WJINOOJIOPIYH IKbIWBIHTHITBIH/AA TAAPBIHABIHBIH  (UIbEp-
KaJBINTAaHABIPYYYY KECHJIHIIMHWH ONTHUMAJNyy (OpPMAchlH JKaHAa eIYeMYH
AHBIKTOOHY LIapTTaraH aHAJIMTUKAIBIK TYIOHTMA aJbIH/BI, aHBI KaHbIOAPIAP/IBIH XKe
KaHATTyyJlapAbIH KOHKPETTYY TYPY YYYH cabakTyy TaOMTIBI TOIOTTapra OKIIOII,
cyiipy ¢opmanarsl TUK OypuTyy TaapbIHIBIHBI alyyHY KaMChI3[araH ajrbUIBIKTYY
KEPEKTOOHY ICKe alyy MEHEH JKaHbIOapJIapbIH JKe KaHATTyyJIapAbIH Oy TOOY Y4yH
TaOUTBI TOIOTTapra MaKCHUMaIyy >KakbIHAAThUITaH [lapamerpnep mapTrapbsiHa
BUIANBIK TAHJI00 KEPEK.

4. TambIp cabakTap/ipl Maii1aIared YIYyH aTaaH/aIIyyra »XeH/IeM/YY MalliHaHbI
Ty3YyY auametpu 350 MM aHa aiinanyy Keithirsl 500 - 750mun~! kagambr 140 MM
Kol (YHKIPUTYy TpPaHCIOPTEP-IIHEK >KaHAa MH3JMH KaJdblHABI'BL 50 MKM OonroH
(hackachI3 Obr9akTaphl Oap MaTpuiia 00JIyN caHajar.

5. TypcynzameeB paiionynyn «Kenda Hasup» uyapOacbiHma  KaHBI
SKCIEPUMEHTANBIK TaMbIp cabaKkTapIsl MalJanarbldThl OHIYPYLITYK CHIHOO
9KCIIEPUMEHTAIABIK MaiJamarsldThlH OHIYPYMAYYIYTY aHAJIOTYHA CABIITHIPMAITYy
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5 3ce )KOropy SKEHHUH, TaapbIHIBIHBIH canaTbl 60%ra jxoropy, aj 3MH Macca aHaJoITo
Kaparaaza 4 5ce a3 OpHOTYJITaH KyOaTTyyiykTa 2,2 3ce a3 O0NrOHyH KOpCOTTY.

6. Pecypcty yHemmeedy Malianareldta JasplalTaH —CalarTyy TOIOTTY
naiananyynaH OOJTOH >KBUIIBIK SKOHOMHUKAIBIK HaThIika 4646,9 MUH COMOHHUTE
JKETET, MaIlInHa OMp CE30HI0 ©3YH aKTaMT.

Toror maspmoo OOIOHYAa MamIMHAJIApABI 0aanoo, OM3IMH Ke3 KapamrblObI3za,
KOHKPETTYY YOaKBIT y4acTOTyHIArbl TaJall KbUIBIHTaH OHIYPYMAYYIYKKe, OaIITarKsl
YMHKY 3aTTHIH CakTaiblbiHa (kororyynap - 0), 100%ra ymrynran gasplairas
NPOJIYKTTYH CanaTblHa, MUHUMYMIa yMTYJIT'aH SMI'€K jKaHa KapakaT YbII'bIMJapbIHa
QJIBIT KEJIMIIH KepeK.

Crnncox onmy0IMKOBAHHBIX PadoT M0 TeMe AUCCEePTALMU:

1. Hypos, B. 3. MeToauka sKcriepUMEHTaIbHBIX UCCIICAOBAHIH U3METbUUTENA
KOpHEKITyOHEeIU1010B 1 OaxueBbIX KyibTyp [Tekct] / B.3. Hypos, A.A. OBUNHHHUKOB
// Bectauk CT'AY um. H.W. BaBunosa. — Capatos, 2007. — C. 56 - 59.

2. HypoB, Bb. 3. Maremartuueckass Monenb (OYHKIMOHHPOBAHUS JIHHUU
npuroToBieHns kopMmocMmeceir [Tekcr] / B.3. Hypos, H.P. Awmwmpos //
«Teopernyeckuil 1 Hay4dHO-IpakTHUYecKuM >kypHan «Kumosap3» TAY um. Il
Moremypa. — Ayman6e, 2012. - Ne3. - C.35 - 37.

3. Hypos, B. 3. Teoperudeckre OCHOBBI ONTUMHU3AIHH MTPOIECCa U3MEITBUCHHUS
kopHeknyOHemonoB [Tekcr] / B.3. HypoB // Hayka, HOBbIE TEXHOJIOTHH W
unHoBaiu Keipreizcrana. — buikek, 2016. - Ne9. - C.162 - 165.

4. Hypos, B.3. Kputepun ontumuszanuy paboThl H3METbUUTENS KOPHEKITyOHe-
wionoB [Teker] / b.3. HypoB // Teopernuecknii 1 Hay4HO-IIPAKTHYECKUH KypHAI
“Kumosap3”, TAY um. I1I. [llotemyp. — Hymiaube, 2016. - Ne3. - C.45 - 47.

5. Hypos, Bb.3. Omuko-mexaHudeckne ¥ OHOJOTHYECKHE CBOICTBa
kopHekinyoHeruonoB [Tekcr] / bB.3. Hypo // Teopermueckuii W Hay4dHO-
npaktraecknit xxypHan “Kumosaps” TAY um. L. Hlotemypa. — dymran6e, 2016. -
Ne3. - C. 47 - 49.

6. Hypos, b.3. AHanm3 u xi1accupuKaIys U3MeNbIuTeNIei KOPHEKITYOHEIIOA0B
[Texcr] / B.3. Hypoe // Teopermdeckuii W HAYIHO-TPAKTHUSCKUH >KypHAI
“Kumorap3” TAY um. 1. [llotemypa. — ymano6e, 2016. - Ne4, - C. 48 - 50.

7. HypoB, B.3. AHann3 TeXHOJIOTHII M CPEICTB HM3MEIBYCHUS KOPMOBBIX
kyneTyp [Texcr] / B.3. Hypos, A.A. I'adbdopos, H.P. Amupos // Matepuainst
MEXIyHapOoaHOW HaydHO-TipakTHdeckoi koHdpepeHmmn AICXA Yacts I
«AKTyanmpHBIE TIpoONeMbl WH)KeHepHoro obecmeueHust AITK»: c6. Hayd. Tp. -
Spocnasie: uzn. ®I'OY BIIO AT'CXA, 2006. - C. 3-8.

8. Hypos, B.3. VYpaBHenue naBmxeHHs pabodero opraHa H3MEJIbYHUTEINST
KOpHEKITyOHeI1onoB 1 6axueBbix KynbTyp [Tekct] / B.3. Hypos, H.P. Amupos //
Marepuainst MEXXIyHapOIHON Hay4HO-TIPaKTHIECKON KOH(epeHINH
«[IpodeccronanpHas  MyApOCTb W TeXHHUYEcKoe oOpa3oBaHHE - (aKTOPHI
MorymecTa creruanuctay: co. Hayd. tp. TAY nm. L. Illoremypa. — dyman6e,
2010.-C.16 - 18.
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9. Hypos, b.3. YpaBHenus: ABMKEHHS IMUTATEIs] U3MEIBUNTENS] KOPHEIIO/I0B
[Texct] / B.3. Hypo // CO6. Hay4d. Tp. MEeXAyHapoaHas HAyIHO-TpaKTHIECKas
koHpepermus «IIpodeccroHansHas MyApPOCTh M TEXHHYECKOE OOpa3oBaHHE -
(baxTops! MorymectBa creraimuctay TAY mm. 1. Hloremypa. — dyman6e, 2010.
- C.18 - 20.

10. Hypos, b. 3. MammHa ¢ OIHEKOBHAHBIM HHUTATENIEM U H3MEIbUCHUS
kopHe-kiryOHermonoB [Teker] / B.3. Hypo, M. Cadapos, H.P. Amupor /
«AKTyaJbHbIE TIPOOJIEMBI Pa3BUTHS CENLCKOXO03siicTBeHHON Hayku» CO. Hayd. Tp.
Wucturyra 3emienenus TACXH. — Jlyman6e: «Updon», 2011. - C. 58 - 62.

11. Hypos, b.3. Kunematnka BHHTOBOIO pa0od4ero opraHa H3MeENbUUTENs
[Texct] / B.3. Hypor, H.P. AMupoB / Marepuansl MeXIyHApOIHON HaydHO-
NpaKTHYecKo  KoHepeHIMH Ha TeMy: «O(QGEKTHBHOCTh NPUMEHEHUs
OHoKIMMaTHYECKNX (PAaKTOPOB JUIA BO3JICJIBIBAHHS CEIIBKOX03IHCTBEHHBIX KYIbTYP
Ha MTOJIUBHBIX 3eMJIIX»: ¢0. Hayd. Tp. TAY mum. I1I. llotemypa. — dyman6e, 2012. -
C. 240 - 243.

12. Hypos, B.3. VYpaBHeHHe IBIDKCHHS BHHTOBOI'O INPHBOJA MAITHHHOTO
arperata  [Tekct] / B.3. HypoB // MexmyHapogHas Hay4HO-TIpaKTHIECKas
KoHpepeHnus “DPPEKTHBHOCTh MPUMEHEHUS OHOKIMMaTHYecKass (PakTOpOB LIS
BO3/ETIMBAHUA CEIbKOXO3SMCTBEHHBIX KYJIbTYp Ha MOJMBHBIX 3eMJIAX: cO. Hayd.
p. TAY um. L. loremypa. — dyman6e, 2012. - C. 243 - 245.

13. Hypos, B.3. BecdackoBble HOXXH B M3MENBUYHUTENSX KOPHEKIyOHEILIONO0B
[Texcr] / B.3. HypoB, A.A. OpuunuukoB, B.®. [Imurpue // Marepuanbl
MEXKIYHApOAHOW  KOH(peHuwmu, mnocsmeHHor 105-meTuro co JHSA POKIACHHS
npodeccopa Kpacuukosa B.B. «HoBble TEXHOJIOTHH U TEXHHYECKHE CPEICTBA B
AIIK»: ¢6. Hayu. Tp. CT'AY um. H.W. BaBunosa. — Capatos, 2013. - C. 127 - 134,

14. Hypos, Bb.3. OOocHOBaHWE mapaMeTpOB IIOJAIONICTO MeXaHU3Ma
KOpHEIuo10B B Matpuiy usMenpuuters [Tekcr] / b.3. Hypor // MexnyrapoaHas
HayYHO-TIpakTH4YecKas koHpepennus “Hayka u mHOBamu B XXI-Beke: akTyaIbHEIC
BOTIPOCHI, JOCTIXCHUS U TCHACHINH pa3sutus”. — J{ymanbe, 2017. - C.334 - 337.

15. Mat. 70074 Poccwmiickas ®enepammss, MIIK AOI1F 9/00, AO1K 5/00.
Wzmenpuutens [Teker] / A.A. OBunnnukoB, b.3. Hypos, H.I11. [1lamcues; Caparos.
OI'OYBIIO «CI'AY um. H.M. Basumosa». - 2007132310/22; 3asBin. 27.08.2007;
omry6:. 20.01.2008, Bros. Ne2. 3 c.: ui.
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PE3IOME

nuccepranuu HypoBa Baxpuaguna 3aiiayjioeBuuya Ha Temy: “O0ocHoBaHHe
nmapaMeTpoB H  pa3padoTka H3MeJdbYHUTEJs] KOPHEKJIYOHemI0d0B ¢
O0ec)acKOBBIMH HOKAMHM” Ha COMCKAHME Y4YeHOil CcTelmeHM KaHAUAATa
TeXHH4YeCKUX Hayk mo cnenuaibHocTu 05.20.01 - TexnoJsiorum u cpeacrsa
MEeXaHH3ALMH CEJIbCKOIo X03iCTBA

KioueBble c10Ba: M3MEIbUUTENh, KOPHEKITyOHEIUTON, ITHEK, Oec(acKoBBIN
HOX, BHUHTOBOW TIPHBOX, (HU3MKO-MEXaHHYECKOE€ CBONCTBO, HATypaJbHBIHA
9KCIIEPUMEHT.

O0beKT ncciiel0BaHNA:

W3MENBUUTENb  KOPHEKIYyOHEIUIONOB C  Pa3IMYHBIMH  KOMITAHOBOYHBIMHU
cXeMaMH pa3MelleHHs: 0ecacKOBBIX HOKEH.

Lean pa6oThi: TOBBIIICHHE Y(PPCKTUBHOCTA HUCIOJNB30BAHUS HW3MEIbYUTEIISI
KOPHEKIYOHEIUIOAOB Uil MOATOTOBKA KOPMOB IyTEM  COBEPIICHCTBOBAHHS
KOHCTPYKTUBHO-PEKHMHBIX MapaMeTPOB MHOTO(YHKIMOHAIBLHOTO W3MEbUatOIEero
pabouero oprasa.

Hayuynasi HoBuM3Ha: Pa3paboTaHbl METOIMKM KOJWYECTBEHHOHN OIIEHKH
KadyecTBa TMpoIecca M3MEIbYCHUS KOPHEKIYOHEIIOHOB C  IPUMECHEHHEM
OectackoBbIX HOXEH, /MJaHa YTOYHEHHAs KiIacCHUKALUS H3MEITbUUTENEH,
MO3BOJIIONIAsl ~ BBHIOPAaTh  HOBOE  HAIPaBIEHHE IO  COBEPUICHCTBOBAHHUIO
n3MenbunTenei. [lomyueHsl COOTBETCTBYIOMINE aHATUTHYECKHE BBIPAXKEHUSL.

IMoxy4yennbie pe3yabTaTbl: OOOCHOBAaHBI KOHCTPYKTHBHO-TEXHOJOTHYECKas
cXeMa HOBOT'O M3MEJIbYHTEIIsl KOPHEKITyOHEIUIOI0B, MapaMeTpbl pabo4YrX OPraHoB U
PEXKUMEBL €€ pa6OTbI. HOJ’Iy‘IeHHLIe AHAJIUTUYECKUC BBIPAXKCHUA T1O3BOJIUIIN
OTIpEJICNIUTh ONTUMAJILHYIO opMy U pazMep Guiibep. VcnpITanne n3MeIbYuTeNs B
MPOU3BOJICTBE MOKA3aJIH POCT MPOM3BOAUTEIHHOCTH M0 CPABHEHHIO C aHAJIOTOM B 5
pa3, Ka4ecTBO CTPY>KKH MOBLICHIIOCH Ha 60%.
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Hypos baxpuaaun 3aiiay10eBU4THH
05.20.01 — aiipl1 yapOachblH MeXaHHKAJAIITHIPYY TEXHOJOTHSIIAPHI KaHA
KapakaTTapbl aJuCTUrd 0O0HYA TeXHHKA WJIMMIEPHMHHH KaHIWJIAThI
OKYMYIITYYJYK JapaskacblHa Hu3JeHYYyre «®ackacbl3 OBbIYAKTYyY TaMBbIp
ca0akTapblH MaiilajlarbIYThIH NapaMeTPJIePUH Heru3gee :KaHa MIITeN
YBITYY» TeMaChIHAArbl IHCCEPTANUICHIHA

PE3IOME

O36KTYY ce31ep: Maiimanarsrd, TaMbIp-cabakTap, ITHEK, (ackackl3 ObIYak,
TOJKYH TYPYHAOIY aillaHTKbIY, (pU3MKaIBIK-MEXaHUKAIBIK KaCHET, OHIYPYIITYK
TaXkpHIitoa.

H3unneeHyH o0beKTH — ¢ackach3 ObIYaKkTaphl ap Oamika KOMIIOHOBKAJarsl
cxemaJjia )KalurallThIPbIIraH TaMbIp cabak Maliaanarsd.

M3nnpeenyn makcatbl: Kem QyHKUMsUTYY >KyMyll aTKapyydy OpTaHIbIH
KOHCTPYKUMSUIBIK-PEXKUMIIUK TapaMeTpJIepHH OPKYHAOTYY »OJIy MEHEH TOIT
Jasploo  Y4yH TaMblp cabakTapblH  MaljanarelMThiH  3(QQeKTHBIYYIYH
KOTOpyJaTyy.

HWnumuii skaHbIYBLIBITBI: Dackachl3 ObMAaKTapbl KOJIOHYY MEHEH TaMbIp
ca0aKkTapblH MaWaaaoo TPOIECCHHUH CalaThlH CaHIBIK 0aallo0 METOMUKACHI
MIOTEIMIT YBIKTHI, MaifanarbldTapIblH TaKTAITaH KiIacCH(UKAIMACH Oepruimi,
TaMbIp cabakTapAbl MalanarsldTapAbl KKaKIIBIPTYYHYH >KaHbl OarbIThl aubliIbl.
TambIp cabakTapabIH XaHa aJlap bl MaiaanarblaTapAblH KACHETTEPHH XKaIIbIIO0TY
AQHAJMTHKAJIBIK JKBIHBIHTBIKTAP AJIBIHABL.

AJBIHTAH KbIHBIHTBIKTap: JKaHpl Tamblp cabakTapAsl MaiiaagarblYThIH
KOHCTPYKUMSUIBIK-TEXHOJIOTHSJIBIK ~ CXEMachl,  aHbIH  JKyMyll  aTKapyydy
OpraHJapblHbIH IapaMeTpiepy JKaHa HINTe® pPEXKUMIEPH TaKTalbl. AJIBIHTaH
AHAJMTHKAJIBIK ThISHAKTAp QUIIEpAMH ONTUMAILYy (HOpMAChIH JKaHA ©I46MIOPYH
aHBIKTOOTO e0esre  Ty3ay. MaiigagarsldTel  OHAYPYLIT® CHIHOO — Oarka
TY3YJIYIITOPTe CANBIITEIPMANYy OHAYPYMIAYYIYK 5 3cere, TOITTYH canaTthl 60%ra
JKOTOpYJIaraHblH KOPCOTTY.
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THE RESUME

of dissertation of Nurov Bakhriddin Zaiduloevich on a topic: ""Substantiation
of parameters and development of the corn-club chopper with unshackled
knives' for the scientific degree of candidate of technical sciences, specialty
05.20.01 - Technologies and means of agricultural mechanization.

Key words: shredder, root crop, auger, unshackled knives, screw drive, physic-
mechanical properti, natural experiment.

Object of the study: a crusher of root crops with various assembly schemes for
placing unafeded knives.

The purpose of the work is to increase the efficiency of the use of the corn root
sludge crusher for the preparation of animal feed, by improving the design and
operating parameters of the multifunctional grinding tool.

Scientific novelty: Methods for quantitative assessment of the quality of the
process of crushing root crops with the use of unshackled knives are developed, the
refined classification of grinders is given, which allows choosing a new direction for
the improvement of crumbs of root crops. The corresponding analytical expressions
are obtained.

The obtained results: The constructive-technological scheme of a new crusher
of root crops, the parameters of working organs and the operating modes of its
operation are substantiated. The obtained analytical expressions allowed to
determine the optimal shape and size of the spinnerets. The testing of the shredder
in production district showed a 5-fold increase in productivity compared to the
analogue, the quality of chips is 60% higher with reduced mass-power indicators of
the shredder.
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