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Jopicrik xemeni BBB Golbinma MOB caiikec asipaenren "6B07201 — dapmanesrrka enipicinin
TEXHOJIOTHSCHI" J)KoHE Kadeapa MOKUTICIH/IE TATKBUTAHIBI.

Xarrama Ne KyHni 2024 x.
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1. TakbIpbIObI: «Konmanbaibl MexaHuKay MOHIHIH Ma3MYHbI MEH OHBIH HMHXXCHEPIIIK
oiutiMm Oepyaeri MoHI. IloHHIH HeEri3ri yfbIMAapbl MEH  aHbIKTaMajapsbl.
MexaHu3MIepaiH Typiiepi KoHE ojapapl TomTay. MeXaHW3M 3BEHOJAPhI JKOHE
OJIapJbIH TYpJepi. AnmapaTrap MeH Mpuoopiiap Typasibl Kbl MOJIIMET.
2.Maxkcarbl: KM nmoHiHIH Ma3MyHBIMEH TaHBICTBIpY. Herisri yfeiMaap MeH
aHBIKTaMaapael OasHaay. YKaOaplKTap MEH MaliuHaiap KiIacCU(DHUKAIUACHIH JKOHE
MEXaHM3MJIEP TYPJIEPiH OKBIM-Hrepy. AmIapaTrap MEH NMPUOOpJIap Typajbl YKaJIbl
TYCIHIK KaJILIITACTHIPY.

3. lapic Te3ucrepi:

1. KM noHiHiH Ma3MYHbI MeH OHbIH HH:KeHepJIiK Ol1iM Oepynaeri MoHi

PecryOnukamMbI3iblH ~ MHAYCTPUAIIBI-UHHOBAIIUSUIBIK ~ JTAMYBIHBIH  Ka3ipri
Ke3eHiHe OipiiaMa MaHBI3IbI MOceNIeNiep i MIenliMi TaObUTybl THIC, COJAp/AbIH
IIIHE OHJIPICTIH TeXHUKAChl MEH TEXHOJOTUSCHIH KETIK MEHIepreH MaMaHJap/bl
naneiHaay na Oap. On MaMmaHmapabl AalbIHAAY WIEPreH TEOPHUSIIBIK OLTiMIepiH
IpPaKTUKAaMEH  YIITACThIpMaWbIHINA €Il  MYMKIH €MeC, COHIBIKTAaH XUMUS-
dbapMmalieBTiK OHIIpICTIH OoJamiak 6akajaBp-TeXHOJIOTTaphl MEXaHUKA TEOPUSICHI MEH
Marepuaiaap KeAepriciHiH TYKBIPBIMAAPBIH OUTIN KaHa KOWMai oiapbl KoJjgaHa
OuTysIepi THIC.

Wnxenepnik-TexHukanblk Outim - Oepy OarbiThiHma KOO 6B07201 —
dapmaleBTHKAIBIK OHIIPIC TEXHOJIOTHUACHI OOWBIHINIA OakayiaBp MalbIHIAyAa
«Konmanbanbl MexaHuKka» ToHI OiiM Oepy OarmapiamMacblHa Oa3alibIK MOH PETIHJIE
enrizutyne. KonmmanOansl MexaHWKa — JKaJIIbl MHXKCHEPJIIK IIOH, OHJA MalllnHaIap
MEH >Ka0JbIKTap MEXaHM3MJEPIHIH aHaJIW31 JKOHE CHUHTE31, COHJai-aK MalluHaJIap
MEH anmaparTapIblH TUITIK OeeKkTepi MeH KYpacThIpbUIFaH OIpJIKTEPIH €cenTey
KoHEe >Kobanmay Maocelnenepl MEH KaJbIITacKaH oiicTepi Okpin urepinedl. Kypce
MaligHaIap MEH MEXaHU3MJEp TEOPHSCHIH J>KoHE (papMaieBTIK  MeauIIMHA
a0 IBIKTaphl MEH OYIBIMIAPBIH KYPACTBIPY HETI3/1€piH KAMTHIBI.

2. Heri3ri yFeiM1ap MeH aHbIKTAMAJIAPbI

OpTYypii (hapMaleBTUKAIBIK cajaiap OHAIPICIHAEC TeK HAKThI TEXHOIOTHSIIBIK
MpoIecC YIIiH OeHiMIeaTeH >Kajlbl JKOHE apHalbl JKaOJbIKTAp Iai alaHBLIY/IA.
Tarbpl na TEXHONOTHSUIBIK ITMKJIIH Ke3 KEINTeH CcaThIChIiHAa 0acka Ja apHalbl
TEXHUKATAPJHl TalJalaHybl MYMKiH. OHIIpicTe mNaiamaHyarbl >Kajalbl KOHE
apHaiibl OapibIK KAOMBIKTAp MAaIIMHAIAP KOHE ammaparrap OOJBIT €Ki TomKa
OemiHemi. MamuHanmap MeH anmapartap 0Oackapy TocUTiHE — OalIaHBICTHI
MEXaHWKAJIBIK JKOHE aBTOMATTAaHIBIPBUIFAH OOJIBIN, Y3/IKCI3 HeMece TEePHUOATHI
OpEKET eTe/Il.

MammuHa nen agamaapAblH O KOHE KOJ €HOEKTEpiH XKEHUIIETy, COHAal-aK
canacbl MEH OHIMJIUIINH apTThIpy MakcaTbhIHAQ, TIOTE aaaMIapJblH ©31epiH Je
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alIMacTblpy MakcaTblHAA —aKmaparrapAbl, MaTepHalgapAbl JKOHE HSHEPrUsHbI
TYPACHAIPY YUIIH MEXaHHUKAJIbIK KO3FAJIBIC >KACAUTBIH KYpbUIBIMIAPAbI ailTajibl.
«MamuHa»y  TEpMHUHI Maijaiabl JKYMBIC aTKapy YUIIH KbI3MET  €TETiH,
KypaMbIHAAFbIIAp YHJIECIMI1 JKYMBIC ICT€H OTBIPBIN, OENTUIl KO3FaJbICTap/bl iCKe
achIpaThlH MEXAHHMKAJBIK KYpBUIBIMAAP JEreH KapamailbiM TyciHiK. [IpuHIunTIK
cxemanaH OalKaraHbIMbI3[]al, MalllMHA JHEPrus Ke31 peTIHJAE KO3FaJITKbIIITAH,
Oepuic MEXaHU3MIHEH, aTKAPYILbl OPraHHAH JKOHE 0acKapy >KyHeciHEeH TYpabl.

backapy
xKyieci
Ko3sranTkpim - bepinic | ATkapyuibl
MEXaHU3MI1 Opras

1-cyper. MammHaHbIH IPUHIUNTIK CXEMAChI

MammHanap MeH KaOAbIKTap aTKapaTblH (YHKIUACHIHA  OalIaHBICTHI
HHEPreTUKAIBIK MalllMHAJIAp MEH >KaOJbIKTap, aKmapaTThIK Kypal-KaOAbIKTap MEH
MalIMHaiap, TPAaHCIOPT TEXHUKajJapbl MEH  TEXHOJOTHUSIIBIK  KaOJbIKTap,
KUOEPHETHKAIBIK OOJBIN O6JiHEe 1. DHEPreTUKANIBIK MalllMHANIAp SHEPTUsSHbI OHAIPY,
HEMece oJapabl TYpIEHIIpyre apHainraH OoJsica, akKMapaTThIK  MalldHajIap
aKmapaTTapAbl  OHIEN  OKETKI3yre apHaiFaH. AnaM3aT — KO3FAJITKBIIITapIIbl,
reHeparopiapabl, Tpanchopmatop, Oy MaIlIMHANIAPBIH XoHE T.0. MalIMHAIAPIbI
naiananbll, SHEPTUSHBI OHIIPIN TYpJCHAIpCe, aKmaparThl OHACNH KETKI3y YIIIH
OyKapanbplK akKmapaT KypaJJapblHBIH OapiblKk TypiH Koimananel. Omap Oacma
MatuHanapel, JEM, pannotenedoH, KOMIBIOTEP JKOHE KOMIBIOTEPIIIK TEXHUKAIIAP.
Martepuangapapl ©HAEYTe JKOHE TachIMalayFa apHajfaH TPAHCIOPT TEXHUKAaJIaphl
KYMBICITBI MAaIIMHAJIAp [N aTallbll, OJIApFa XajblK MIAPYalIbUIBIFBIHBIH OapIIbIK
cayachlH]a OChl MaKcaTTa KOJJAHBUIATHIH MAaIIWHATIAD, TEXHOJIOTHSIIBIK JKa0IbIKTap,
MEXaHU3MJEP JKOHE CTaHOKTap >karaael. Tipi TaOWFaT TIeH ajaMmjaapra ToH
MEXaHWKAJIBIK, (DU3NOIOTUSIIBIK JKOHE OWOJOTHSIBIK TMPOIECTepl  HUMHUTAIUS
’Kacayra, HEMece aJMacThIpyFa apHalfaH MallnHaIapAbl KHOCPHETUKAIIBIK
MaiuHanap aeial. Onap sxacansl opraiaap, pooorrap, MaHUITYJIsI TOpIIap.

Kanmel MmammHazap exire OesiHeIl: KOAIMIT MEXaHUKAIBIK MalllHAIAp KOHE
MallluHa-aBTOMAT. AKMapaTTapibl, MaTepuaagap/bl >KOHE JHEPTUSHBI TYPIACHIIPY
Mpoiiecci ajgaMJapAblH €Il KaTbIHACKICHI3 KYPri3uieTiH OoJsica, OHJail MalluHalIap
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MaliuHa-aBTOMAaT Jen artanaabl. HakTbl aHBIKTaIFaH TEXHOJOTHUSIIBIK IPOIIECTI
OpBIHJAY YIIiH ©3apa KOCBUIFAaH MAalllMHA-aBTOMATTAP JKUBIHTBIFI aBTOMATTHI JKEIi
JIeT aTaiajbl.

MammHaHbIH KaHZail Typi Oosica nma, MammHa OeJIIeKTepi — JeTalb MeH
KYpaCTBIPbIIFaH OIpJIKTEH TYpajbl. AJl cTaHAapT OOMBIHILIA €Il KypacThIPYyChI3 Oip
FaHa MaTepHaliJlaH JalbIHIaIFaH OYHBIMIBI JIETallb JCN aTaca, OHIIpiC OpHBIHIA
TiKeJIeH KOJIaHyFa KypacThIpy apKbUIbl JAaWbIHAAIFaH OYHBIMIBI KYPACTHIPHUIFAH
Oipiik Hemece MamuHa Oesuieri aen araiabl. Conpaii-ak OipHelle mMaTepuangapbl
O1pIKTIpiM, KOCHIN AalbIHAANFaH OYWbIMAAP/IbI a MallMHA O6JIIIeri e TYCIHEMI3.

3. MexaHu3maepiH TypJiepi :koHe oJIap/bl TONTAay

Ke3 «kenreH wamuHamapapl JeTalpAap MEH MalldHa OeJIIeKTepiHeH
KYPaCTBIPBLIFAH MEXaHW3MJICP MEH TopamnTapra aXpIpaTyFa OoJiaibl KOHE OChUIAl
KapacThIPBUIFaH 3epTTEyTre Jie, OKBIN Urepyre Ae bIHFaiibl. benrin 0ip GyHKUMSIHBI
OpBIHJIayFa apHaJFaH OipHeIlIe OeJIIEKTEePACH KYPACTHIPBUIBINT OITKEH KYpacThIpy
OeJIir1 TOpar Jen KapacTeIpbUiaabl. MalinHa oCkIHIal OlpHEIIe TopanTapiaaH TYPYbl
MYMKiH.

bip 3BeHOCH OEKITLIT€H KMHEMATHKAJIBIK TI30eKTepniH Oip HeMece OipHele
3BEHOChIHA OEpUIreH KO3FaJIbIC KaJFfaH 3BEHOJIAPBIH Ja KO3FalbICKA KeJITIPETIH
Oonca, OHJIAa MEXaHU3M JIeN arajnajpl. MamuHanapablH KypamblHa €HETIH
MexXaHu3MAep op TypJi. bipeymepi OipTyrac KarTel JIeHe OOJIBIN Kejce, Kenecici
OipHemie KaTThl JAeHenepaeH Typanbl. CoHpaii-ak MexaHU3MJIep KypaMbIHA
TUAPABIMKAIBIK, THEBMATHKAIBIK, HE JICKTPJIIK, MAarHUTTIK JKOHE T.0. TETIKTEp eHYl
MyMKiH. OcbifaH OalIaHBICTBI MEXaHU3MICP THUIPABIMKAIBIK, MTHEBMATUKAJBIK,
HEMECEe AJICKTPIIIK JICT aTajbII kKaTaabl. bapiblk MeXaHU3MIEP JKa3bIK KOHE KEHICTIK
Oonpim exire OeniHeni. MexaHU3MIEPAiH OapiibIK 3BEHONApPHI OIp JKa3BIKTHIKTA
HEMece TMapaienb >Ka3bIKTHIKTap[a KO3FaJlaThIH 00Jica, Ka3bIK MEXaHU3M JIeTl
aTajaabl, ajd erep 3BEHOJaphl op TYPdl JKa3bIKTHIKTa KO3FaJlaThIH 0oJica, KEHICTIK
MEXaHU3MIHE JKaTaJIbl.

OHpipicte nai1aianyiarsl MEXaHM3MJICPJl  KYPBUIBIMJABIK  HEeMece
KOHCTPYKTOPJBIK ~€pEeKIIeTIKTepiHe Kapad phIYartThl-TONCANBI, TIiCTI-UEPBSAKTHI,
KYJIBIPBIKINATBI-OKCIICHTPUKT], BHUHTTI, TUJIAHETApbl KOHE WUITIII  3BEHOJIBI
MexaHmaMaep jgen Oenemi. bipak Ta OapablK  MeXaHM3MIECPIi  aTKapaThiH
dbyHKIMAIapblHA Kapad, KaHJald MakcaTTa KOJIJIaHAThIHBIHA OaillaHbICTHl ObLTai
TonTayra 0OJasb:

A) KO3FaNTKBIIITAP JKOHE SHEPTHUS, HE KO3FAIBICTHI TYPJICHIIPETIH MEXaHU3MIEP
B) GepunicTep xoHE aTKAPYyIIbl, HE OPBIHAAYIIBI MEXaHUZMJIED

B) Gackapy, Oakpuiay KoHE PeTTey MEXaHU3MIepi

I') keTepin Tycipy, TackIMaiaay, bIFbICTBIPHIIN KbUTKBITY MEXaHU3M/IEP1

J1) 2JIeKTpOH/IbI TETIKTEPIMEH aBTOMATThI MEXaHU3M/IEP.




ONTUSTIK-QAZAQSTAN

MEDISINA

AKADEMIASY

«OHTYCTiK KasakcTaH MeauuuHa akanemMmmsicosl» AK

SOUTH KAZAKHSTAN

MEDICAL

ACADEMY

AO «KOrHOo-KasaxcTaHCKass MEAULIMHCKAS aKaneMuns»

«Mmxenepiik moHnep» Kadenpacs 76/11
Hopic kemieHi 74 6erTiH 6
Oeri

4. MexaHu3M 3BeHOJIapbI KIHE 0JIapPAbIH TYpJiepi

TopanTap MeH MexaHU3MIEPAIH KypaMbIHa €HETIH Oip HeMece OipHelle e3apa
KaTaH KOCBUIFAH JeTajblapAbl 3BEHO jen aTaiaepl. Herizinen Oip-ak aeranbiaH
TYpFaHBIMEH, OipHeIe JneTajabaapjaH KypajdfaH 3BeHOJap Aa Oap. MpIcajbl, maTyH
e3apa KO3FaJIMAWTHIH OipHEIIe JAeTalbaapIaH Kypataibl.

3BeHOIAp KO3FAIMAUTHIH jKOHE KO3FaiMaibl OoJbin OeniHedl. Ko3ranmalTeiH
3BEHO HEMeECe KO3FaJIMalJIbl JIET €CeITEesICTIH 3BEHO Tipeyill, He TipeK Jen arajca,
KO3FajMaJlbl 3B€HOJIAp KETeKII1 (OacTamnKel), apajblK, >KaJIFacTBIPFbILI, )KETEKTET1 (eH
COHFBICBI) OOJIBIN aTaibil kaTaabl. CTaHOKTapJla CTAHWHAMCH KO3FaJIMAWTBIH €Till
KOCBUIFAHApJbIH OapJIbIFBl TIpEyilll JACI arTajica, TPaHCIOPT MalldHajIapblHAa
pamara OKITUITEHAEp KUBIHTBIFBIH TIpeK Jen araiabl. JKeTekmil 3BEHO Jen
MexaHu3MIer1 0acka 3BEHOJIAPJbIH KO3FAJBICHIH Tajanka cail eTilm KedTipy YIIiH
KO3FaJIbIC OCpUICTIH 3BEHOHBI alTaabl. AJI MEXaHU3MHIH aTKapaTblH (QYHKIIHSICHIHA
call KO3FajJbiC KaOBUINAWTBIH 3BEHOHBI ETeKTeri Jen antaabl. KamraH 3BeHosap
KAITFACTBIPFBIII, HE apajbIK e OoJiHe/Il.

Conpaii-ak, ochl aMThUTFAHIAPMEH KaTap JeTanblaap Ja, MalluHa OesieKTepi
7ie, MEXaHU3M JIe TUIITIK KOHE apHaiibl 00JbIN ekire O6eminei. bapiplk MamnHamapaa
AKOHE KMl KOJJAHBUIATBIHJAPHl THUITIK JEN aTajca, CHpPEK JKOHE JKEKeJlereH
MalliHajapAa Ke3JeCeTiHl apHalblFa >KATKbI3bUIaABL. MBICabl, TICTI JOHTCINEK,
MOMIMITHUK, TICTI MEXaHMU3M, JKYIBIPHIKIIAIBI MEXaHU3M — THUITIK 0oJica, TpyOuHa,
UiHI1 OUTIK, THAPABIUKAIBIK JKOHE DJICKTPOMArHUTTI MEXaHW3MJIEp - apHalbIChIHA
xkatasael. KonganOansl MexaHUKa TIOHIHIE TUIITIK MEXaHU3MIEP, JIeTallbap, MalllnHa
OeneKkTepl FaHa KapacThIPhbUICA, apHAlbl MEXaHU3MJECP MEH OOIIIEKTep apHaubI
WHXEHEPITIK KypCcTapaa OKbIThUIAbI.

5. Anmaparrap MeH mpu0opJiap TypaJibl KaJanbl MIJIiMeT

Jlopinmik ~ mpemaparTap OKOHE  JIOpI-AOPMEKTEpNl  OHAIpy  OapbiChIHAA
MaluHamapjaaH Oeliek  opTypili  ammaparrap MeEH mnpubopiapaa — KeHIHEH
KOJAaHbUIabl. Erep KocimopelHaa OHIASICTIH OHIMICPMEH TIKeIeH MeXaHUKAJBIK iC-
OpEKEeTTep KYPri3eTiH Ko3raiMaibl OenikTepi Oap TeXHUKalap TYred MalluHajiap
TOOBIHA €HCE, KaJIFaH >KaObIKTap/IbIH MIUKI3aTTapFa MEXaHUKAJBIK 1C-OpPEKETTEPIHIH
HOTIKECIHIEC (U3UKAIBIK HEMECe XUMHSJIBIK KacHeTTepl e3repeTiHaeh Ooica,
ammaparTap KypamblHa €HE/Il.

AmnmapaT — muKi eHIMHIH HeMece 0acTankbl MaTepUaIablH (GU3HKO-XUMHUSIIBIK
KACHETTepiH, HE arperaTThlK KYHiH ©3repTyMEH Karap MalbIHIaylap >KYpri3uieTiH
KYPBUIFBI. ATapaTTapiblH CHUIMATTAMAIBIK EPEKIICTKTepl OOJaThIHBI TPOIeCcTep
KYPri3UIETIH KYMBICHIBI KEHICTIKTIH MIHAETTI Typae Oonysl. Keitbip ammapartap
KOMEKIII, HE KOCBhIMIIAa POJIb AaTKApaTblH KO3FajibicTa OO0JaThIH OeHiMiemenep/ii
HEMece TETIKTep/I1 Maii/1aanabl.
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ITpubop — ecenteyre, enmieyre, Oakblaayra, >KaOIbIKTap MEH MalllMHAJIAPIbI
Oackapyra, TEXHOJOTHSUIBIK MPOIECTEPAl PETTEyre, CaHABIK KOHE MOJIIEPIIIK
JIEHIeH1H KOpCceTyre apHalifaH acmanTap MEeH Kypai-KaOIbIKTapAbIH Kbl aTayhl.
MaivHanap MeH anmapaTrrap KemnTereH mnpuOopiiapMeH kaljbIKTanajisl. bipak Ta
npubdopIap Keke aapa KypbUIFbl TypiHE A€ Ke3aece/l.

4. UnaocTpanusuibIK MaTepuad: TulakaTtTap, cliaiijitrap, MEXaHU3M MaKeTTepi JKOHE
MalMHa 0eJIIeKTepl, )KYMBIC ICTEN TYPFaH MeXaHU3MIEPA1H BUICOPOTUKTEDI.
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. MaimurHa xoHe a0 pIKTap KiacCU(pUKAIUSICHI.

. MaivHa GeniiekTepi )KoHe anmnapaTrrap dJIEMEHTTEPI.

. Kypactoipbiinran 6ipiikTep MEH MallliHa TOPANTaphl.

. KaGapIkTap MexaHN3M1 KoHE MEXaHU3M 3BEHOJIAPHI.

5. JKYMBICTBIK, MPUHIIUNTIK )KOHE KUHEMATHKAJIBIK cXeMasap.

A OWONEFE OO

Ne2 nmapic
1. TakpIpbIObI: bepimicTep koHE oOJap/AbIH aTKapaThlH JKYMBICHL. MeXaHUKaIIbIK
OepuricTep JKoHE ONapblH KIacCU(PUKaLUIAChl MEH mapameTpiepi. [ninicti 6epinicrep
KoHe onapabliH Typiaepi. Ticti OepumicTep XKoHE ONApAbIH KIACCU(DHUKAIUACHL.
Hunuaapmni, Ty3y, KWFall >KOHE IIEBPOHIBI TicTi Oeputictep. KoHycThl KoHe
YEPBSAKTHI OEpLTICTED KOHE OJIAPBIH CPEKIIETIKTePl MEH albIPMAIIBIIBIKTAPHI.
2. Makcarbl: bepurictep MeH onapAblH aTKApaThlH >KYMBICTAPBIH  JKOHE
MEXaHUKAIBIK OepuUTiCTepliH TYypJjepl MEH cumaTrTamajapblH OKbIM-urepy. TicTi
OepiicTep JkoHE onapablH Kiaccuukanusicel. LIunuHApIIi, KOHYCTHI )KOHE YEPBSIKTHI
Oepimictep  Typainel  OasHmay. KOHyCTBI  JKOHE  4UepBSKTBHl  OepuIiCcTEepAiH
albIPMAaIIBIIBIKTAPEIH OLTY. OHIIpicTe KOJTAHBUIATHIH OSpuIicTEp Il cUIaTTay.
3. [lapic Te3ucrepi:
1. BepizicTep oHe 0J1apAbIH ATKAPATHIH )KYMbICHI

DHeprusiHpl  OenriTi  O0ip  KaIIBIKTBIKKA JKETKI3y YIIH  KOJIaHBLIATHIH
KYPBUIBIMIAPABl (OpTypJii OJIOK-cXeMa, KEKEJIIETeH TopanTap MEH KyHelep/i)
OepinicTep Aen aTaiipl. DHEPTuUs TypJiepiHe KOHE JKETKI3y Tocuiaepine O0aiiaHbICThI
OepuTicTep MEXaHUKAIIBIK, IEKTPIIIK, JKbULY, TTHEBMATUKAIIBIK JKOHE THAPABIUKAIBIK
oonpin  Oenineni. KommanOansl MeXaHMKa KYPChIHAA MEXaHUKAIBIK OepiiicTep
KapacThIPbUIAIIbI, all KAIFaHAaphl apHAWBI KypCTa OKbITHLIAIBI.

bepinicTepain Heri3ri QyHKIMSUTAPBIHBIH KBICKAIIA FaHAa MOIIIMIEMECi OHBIH
KYHJCIKTI IIapyalbUIbIKTa MOHI 30p ekeHiH Ourmipeni. OcbkiFaH OalIaHBICTHI
OepumicTepal KETUIIIpyTe KoHE apbl KapaTa JaMbITyFa Kell KeHUT OeiHy/e, acipece
KETKIZUIETIH DHEPTUS KyaThl MEH >KbUIIAMBIFbI YIIFAUTBITYIa, KOJIEMiI MEH Maccachl
KEeMITUTy/Ie, MaiIaibl KOPCETKIMTEPl MEH )KYMBIC iICT€Y Y3aKTHIFbI apTTHIPHLTY/IA.

OHpipic OpeIHAAPBIHAA OCpUTICTIH OaplIBIK TypJepi KOJIJIAHBLIY/Ia, COHBIH
IIHAEe KEeH TaparaHbl — MEXaHHWKAIBIK OepimicTtep. OnmapablH ©31H Xeke O0emek
KOJJaHyMEH Kartap Oacka Oepuiic TypJiiepiMeH Kochil Oipre KojjaHbuia Oepeil,
COUTIN apayiac OepuIic AeM aTaabIl KaTabl.
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2. MexaHukaJbIK OepliicTep KoHe 0JIapbIH KIaccu(PUKANMACHI MEH
napamerpJiepi

Mexanukanblk OepiricTep Hemece »kail faHa OepuiicTep €M, SHEPrUSHBI
KO3FITKBIIITAPaH MAaIIMHAIAPABIH  JKYMBICIIBI  OpTaHJAapblHa, HE  KYMBIC
aTKapaTblH  Kypal-KaOJbIKTapra JKETKI3€TIH ~ MeXaHM3MIepal  auTaibl. A
KO3FAJITKBIIITEH KYMBIC aTKapaThlH MEXaHU3MJIEp apachliHa OepiuTicTep/iH eHTi3LTyi
KeJieci cebenTepre OalIaHbICTHI:
1.BypBHIIITHIK KBUIAAMIBIK TIE€H Oypally MOMEHTIH KeMiTe, He ecipe OTBIpHIII,
KO3FJITKBIII MIEH JKYMBICIITBI OPTaHHBIH )KYMBIC PEeXXUMIECPIH COUKECTEHIIPY YIIiH
2. KosranbicTbiH Oip TYpiH , KeJeci 61p Typre e3repTy YIliH
3. KosranTkpImran O6ipHeIe MeXaHU3MIePTe KO3FaIBICTHI )KETKi3y YIIiH

Kes kenren GepumicTe ekl 3BEHO €peKIie 0eiHII, KopceTuiei: OacTanKbl )KoHE
€H COHFBI, HE JKETCeKII JKOoHE JKeTeKkTeri. Kamran 3BeHoONap apamiblK JeNiHiM,
KAITFACTBIPYIIBl  OOJNBINT  Kamaabl. bapiiblk MeXaHUKaJbIK OepuricTep KETEKIl
3BEHOJIaH >KETEKTET1 3BE€HOFa KO3FAJIBICThI KETKI3y TOCUIIHE OailyIaHBICTBI €K1 TOMKA
OeniHel: YHKeTicTI Oepuric (GpUKIMOHABI, OEIAIKTI) KOHE UTiHICTI Oepimic (TicTi,
YEepPBSIKTHI, IIBIHXKBIPABI) Oouybin. JKeTekimii JKOHE HKETEKTErl 3BEHOJAPIbIH
KBUTIAMABIKTAPBIHBIH ~ KAaTbIHACBIHA  OailIaHBICTBI  KBULAAMAATKBIIT  JKOHE
OasynaTKpIn OOJBIT  O6JIIHCE, COJI 3BEHOJApABIH OCBTEPIHIH ©3apa OpHaIACyhl
OOMBIHIIIA OCHhTEPi Mapajuiesib, KUBLUIBLICATHIH KOHE alKacaThIH OepimicTep OOJIBII
OouiHe/Il.
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MexaHukanblK ~ OepuTiCTepAiH  HEri3ri  KepCeTKimTepi — KyaT — TeH

KBUITAMJIBIKTAp 1IaMackl, Oepiaic KaTeiHackl MeH [IOK, keTekInl *oHe >KEeTEeKTerl
3BEHOJIap/IbIH MOMEHTTEpl. byJ kepceTKimTep KYITIK )KOHE KWHEMATUKAJIBIK OOJIBII
ekire OeniHeni. TeopusUIbIK MEXaHUKA KypChIHAH O€NTili, alHaaIMalbl KO3FaIbICTAFbI
JieHeNepAiH OYpPBIIITHIK >KOHE CBhI3BIKTBIK JKBUIJAMJIBIKTAphl alHaNMYy KULUIITIHE
TiKeJel OalIaHbICThI €KEH/IIT].
w=EC—1- v:WD:nnD:m’ M/c
30 ’ 2 60 30
MyHaarel D, ¢ — aiiHameIn TypraH JeHEHIH auameTpi MeH paauychel. IllerOepre
aHama OOMBIMEH ocep €TeTiH KyIUTi ImeHOepimik F; Kyml Aeil oThIpbil, KyaT MeH
CBI3BIKTHIK JKBUIIAMJIBIK apachIHIaFbl OAaMIaHBICTHI ObLIAll ©pPHEKTEYre OoJajsl: P =
F.v, Br. Jleneneri kym MomeHTI Oenrini Oonca, oHna meHOepiik kyu Fy = 2T /D
(dopMyITacbIMEH aHbIKTaJIa/Ibl.

Erep Oepunic Oip caThuibl OOJBIN KeJce, METEKIIl 3BEHOHBbIH MapaMeTpliepi
uHaekciHae l-meren nudpmMen OenriaeHeal 1€, XETEeKTerl 3BEHOHIKI 2-IIeTeH
udpmer Oenrineneni. bepiric KaTbIHACH! IETT )KETEKITI MEH KETEKTET1 3BeHOJIapAbIH
OYPBINTHIK JKBULIAMIBIKTAPBIHBIH, HEMece alHaly IKUUIIKTEPiHIH KaThIHACHIH
anTasnbl KoHe Oepiiaic caHbl Jen Te araiabl. Kem carblibl OepiiicTe kanmbl Oepiiic

CaHbl aHBIKTAJIAbI, OJ KEKEJIEreH caTBIJIag,zllLIH,gepiﬂic CaHJapbIHBIH KOOCHTIHIICIHE
TEH. UCEE UPV=V= 7"} U =uuu ..u

2 O, \&5 XK 12 3 n

bepinicrig [TOK maiigansl KyaTThIH 0apiblK )KyMcajFaH KyaTKa KaTbIHACBIMCH

anpikTananpl. [IOK sxkympic, He Oypamy MOMEHTI apKbUIbl J1a OPHEKTEIIN

xaranel(0< n < 1)

n = Pr 1 pw—An_T2
Pq Py Ax T1u
MYHIArel P — TOJBIK KyaT, OepuTiCKe >KYMCaJFaH Kyar, Ap — Maimaabl >KYMBIC,
A, —Kallbl )KYMBIC.
Kem cateiibel 6epimictiy xanmsl [TOK skekenmereH catblIapablH IMalgalIbl ocep
Kod(pbunmueHTTepiHIH KoOSHTIHTICIHE TEH 00J1a bl
Mk = N17M213 - Nn
Conpaii-ak OepuTic KOPCETKIMTEpiH ecenTey OapbhIChIHAA KyaT TEH KYII
MOMEHTTEPIHIH apachlHIarbl KaThHACTBHI OuIreH ae >xeH: P=Tw; P=T n/9550 (Bt
HeMece KBT ). AJ JKeTeKImi JXKOHE MKETeKTeri OUTIKTepaeri Oypanxy MOMEHTTEpi
apachIHIaFbl OalimaHbIC ObLIAl aHBIKTAIA b

T =2, T =Tnu
2 1

1 wy
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3. LninicTi OepisicTep »9He oJapAbIH TYpJiepi

Hunuuapai KoHE KOHYCThI O€puIICTEpAlH, COHJAW-aK YEpBAKTHI JKOHE
IIBIHXKBIPIIBI  OCpLIICTEPIIIH OPEKET €Ty NPUHLUNTEpl OepLIiCTepliH 3JIEMEHTTEp
KYOBIHBIH UTIHICTEpiHE HerizaenreH. JKYMBICTBIH OpTYpJl JKardaiibl OaphIChIHIIA
UTIHICY MPUHLMUII, dcipece TICTI KyNTap/a, YJIKEH KYKTEMEH1 KEeTKI3yre MyMKIHAIK
kacaiiapl. CpIpFaHay MEH TalifaHayJblH OoJMayblHAH OepiTic KaThIHACBIHBIH
TYPaKTBUIBIFBI KaMaTaMachl3 €TUICNI JKOHE KbICKAa YaKbITTa a3 FaHa JKYKTEeMEMEH
KYMBIC ICTeyre MYMKIHIAIK Oosanpl. [miHicTi OepuricTep aiibH-ajia KEepyAl, He
KBICY/IbI TaJlall €TIeH 11, OChbIFaH OallIaHBICTBI OUTIKTEP MEH TIPEKTEPTe JKYKTeMesep
a3asiJIpl.

Iminicti OepuricTep TiKeNeH jkaHacaThIHAAP JKOHE MUUITIII 3BEHOHBIH KOMETIMEH ICKe
acaTeiHfap Oonbin OemiHeAl. [miHICTI OepuUTiCTepAlH HETI3T1 KYHIBUIBIFBI — JKOFaphI
I[TOK >KMHAKTBUIBIFBI, CEHIMJIUIIN JKOHE Y3aKKa IIbIaMABUIBIFEI  bepilicTiH
TCOMETPHUSACH MCH KHHEMAaTHKAachblHa KaThICHI Oap, OapiblK MmapaMeTpiiep KoHE
TepMuHAep cTaHaaprTanrad. CoHpai-ak cTaHmapT OOWbIHIIA MPAaKTHKAAAa THUITIK
ecenTeyJiep peTiHAe MaiJalaHbUIbII KYPreH MEXaHUKAJBIK OepllicTepAiH ecenTey
omicTepiMeH Oipre UIiHICTI OepuTiCTEpAiH HWHXXEHEPJIIK ecenTey omici [
TaralbIHIAJIFaH.

4. HuauHapai, Ty3y, KAFaLl KOHe eBPOHABI TicTi OepiiicTep

Ty3y TycTi meHrenekTepiiH TicTepl y3blHa OOHBI OipJieH LIIHICKE TYCyiHEH
TicTepAiH OipiH-Oipi KaXkaybl TYBIHIAAWIBI Ja,KaFbIMCBI3 JIBIOBICTAp IIBIFAPBIIN Iy
naiima Oomanel.Erep mom nadibiHmanmaraH  Oojica 1y  yurFaiia  tycenmiTictep
OIpKaJIBIMITBl  UTIHICKE TYCy VIIIH KHFAl TICTI OWIMHAPIL JOHTCICKTEPIl
naiinanananael. by neHrenekrepae tictep uUliHicke Oip mieTiHeH 6actam 2-1111 MIETiHE
Kapai OipTiHIe TyCei.

Tictepi Oemrim nunuHAp OOWBIMEH BHUHTTIK OpaM OOWBIHINA OpHATACKAH
IAJTHHIPII  TICTI JOOHTENICKTepAl KuFaml TicTuiep naem ataiasl. Kuram — TicTi
OepuicTepe TICTEp NOHTENeK ©CiHe KATBICThI OYpHINI >kKacail opHamacaisl. TicTep
CBHI3BIFBIHBIH KOJIOCYIIK OYpHIIIbl [ OENTiIeHIN,KUFAIl TICTI TOHTeNeK YIIiH
f=8° +20° unTepBansl KaObuAanFan. Kenbeynik OyphINIbl YIFalifaH cailblH UTIHICTIH
OIpKANBINTBUIBIFBI JKaKcapa TYCIM,ITy MEH JAMHAMHUKAJIBIK OCEpIEPAiH a3arobIHA
OKEJIIT COFaIbI.

CeIpTTaii UTiHICETIH KHFaIll TICTI JOHreJaeKTep >KyObiHAa Oypeim [ Oipaei
Oomaapl,0ipaK OareITTaphl KapaMa-Kapchl Oomanbl.Erep Oepimicke apHalbl Tajanrtap
KOWBUIMACa,0HJa JOHIelIeK OH  OarbITTa,lIeCTepHsi COJ  OarbITTa  KEeCculin
nanbiaaanaasl. Conaii-ak Ty3y TICTI OepuicTepAl KuUFaml TicTi OeputicTiH aepOec
araiel ger,srau f=0 men KapacTeIpyFa 00Jabl.
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AJ IeBpOHIBI IeHTeneKkTep Oip OYTiH eTin JalblHaaIFaH KocapiaHFaH KUFall
TICTI JeHrejeKkTep CUAKThL TicTepl KapaMma-Kapchl OarbITTa OpHaJacKaHIbIKTaH
IIEBPOHBI JIOHIEICKTEePAE OCBTIK KYIITEp TEHrepiieni Je,TIpeKKe el acep
erneiiai.llleBpoHnbl AeHrenexkrepae TIiCTepAlH  KenOeymik Oypbimbl f =25 ° =+
40° apanbifplHIa JAen KaObulJaHraH,0yi1ail OypbIITHIH YJIKEH OO0lybl TICTEpPAIH
OEpIKTIrT MEH UIIHICTIH OIpKaJbIITHUIBIFBIH KaKCapTaabl,COHABIKTAH YJIKEH KyaTThl
Te3 aWHajmaThlH KaOBIK OepurmicTepne  KonmaHaawsl. Kemmiimiri  gadbiHaay
TEXHOJIOTUSCHIHBIH KUBIHJIBIFBI KOHE OaFaChIHBIH KbIMOATTHIFBI.

Exi Oepimicre pge pJeHrenek ocbTepl Ty3y TICTIAEriAed mapaienb
oonaapl. Kuramn TicTinepal kecinm AablHIAy YIIIH 1€ Ty3y TICTUIepre apHajfaH
Kypaj-acmanrap MEH CTaHOKTap KojaaHbuta/lbl. COHIBIKTAH CTaHAApPTTAIFaH MOHIEP
M- JUHAPAL OepulicTiH OapiiblFbIHA OpTaK OoJIaJbL,TEK €cenTeylepiHjie FaHa
albIpMaIlIbLIBIK 6omasel. [11eBpoHIbI MEH KHFaII TICTUICPAIH
TCOMETPUSIIBIK, KHHEMATUKAJIBIK JKOHE OEpIKTIKKE ecenTeysepi ykcac 0oJica,Ty3y
TICTUIEpAiIKI e3remieney OoiafblL,OHBI Kejiecl KecTeaeH kepceryre 06omansl.On
KECTE/IE BIFBICYChI3, AFHU Xy=0 Oorania ecenTeNneTin MMIMHAPII TicTi OepiaicTepain
HET13r1 napamerpiepi MEH ecenrey dbopmyanapbl TEeXHUKAJIBIK
TanCchlpMasapAbIOpbIHIay MEH MHXKEHEPJIIK ecenTep/l menry 0aphichlHaa KOJJaHyFa
BIHFAMJIBI €TII OEpUIreH.
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4-cypet. Humuaapmi TicTi 6epimiCTiH TEOMETPHUSIIBIK MTapaMeTpIiepi
5. KonycTsl TicTi OepisicTep
KonycTsl TicTi OepimicTep T€OMETPHUSIIBIK OChTEpPI OpTYpJi OyphIlI jkacaid
OTBIPBINT KHUBLIBICATHIH Oepimicrepae KommaHaasl. Ken Ttaparan ockTepi 90°- men
KUbLIbICAThIH Oepinictep. KoHycThl OepuricTep HMIMHAPIL OepiiicTepre Kaparanjia
KYpJeli KoHe NalblHAay Ja, MOHTaXIAy Ma KUbIHbIpakK. Omapapl Kecim malbiHaay
YUITH apHaiibl Kypasi-Ka0bIKTap MEH apHaiibl CTAHOKTAp KaXKeT.




«OHTYCTiK KazakcTaH MeauumHa akanemmsicol» AK

ONTUSTIK-QAZAQSTAN
MEDISINA
AKADEMIASY

SOUTH KAZAKHSTAN
MEDICAL
ACADEMY

AO «HOwHo-KasaxcTaHcKass MeauUMHCKAasS akaneMus»

«Mmxenepiik moHnep» Kadenpacs 76/11 ()
Hopic kemieHi 74 6erTiH
1416eTi
[TapameTpaepain benri | ©mem [Mununapni ticti Oepiiictep
aTanaysl JeHyi | Oipiiri s
TY3Y TICTI Kuramr KOHE
IEBPOH/IBI
TicTep canbl Z [IpakTukana TicTi JOHTE€IEKTEPACH CAHAIIBII
aJbIHAIbl HeMece Oepiiel
Ticrepain B rpaj =0 Kuram f = 8 + 20°
Ke0eyIIiK
6 Hébl [lTeBpOH1bI p =
¥P 20°+45°
Hopmanbs(kaneintel | m,, MM m,=p/t m,=p/n
) MOZYJTb dbopmynaceIMeH
ecenTelie/ll,eH YKaKbIH
CTaHIAPTTHIK MOH
KaObUIIaHa bl
[en6epiik MOIYNb | M, MM m; =m, m; =m, /cosf
Beunrimr mexnoep d MM d=m,z di = muz;
namerpi
2 P dy = mz;
Tic TebeciHIg d, MM d,=d +2m, dg1 =dqi+2m,
namerpi
¢ p daZ == d1 + Zmn
Tic OMBIFBIHBIH dr MM dr=d —2.5m, df=d1—2.5m,
TUaMeTpi
dfzzdz —2.5mn
Ocn apa a, MM a,, =0.5m,(z{ + a,, = (dq + dy)/2
KAIIBIKTHIFbI Z7)
TicTiH eHIIK Yoo Wea<025 W 4=0,25:0,63
Kodh pummeHTi
butik ochTepiHiH KUBUIBICYBI TIPEKTEP/l OPHANACTBIPYFa BIHFAUCHI3IBIK

JKacaubl.

[c xy3iHlIE KOHYCTHI

oeputicte Oip TICTI

JOHT'CIICK KOHCOJIbAbBI
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OopHajlacajbl, ajl Oyl UIHICTErl KYIITEPJiH OIpKAJBIITHI 9CEP ETHeyiHEe OKEiI
coranpl. CoHIal-ak KypacThlpy OapbIChIHIA Kypayllbl KOHYCTapbl OHE KOHYC
Teleci coilkec Kemyi THiC, oylaid Oosica LIIHICTI peTTey YIUIH MIECTEPHSHBIH TIpeK
TOpaObl CTaKaHFa OpalacThIPbLIAAbl, OYJ OCh OOWBIHIIA KBUDKBITYFAa MYMKIHAIK
YKacau/Ibl.

OchiHIall KeMIIUTIKTepiHe KapaMacTaH TeXHHUKanapJa OChTepi KHUBLIbICATHIH
OuTiKTep apacblHAa Oepliic jkacay YIIIH KoyjgaHyra mMaxOypwmis. Ilapamertprepin
ecenTeyae Je e3remienik O0ap, MOHreleK MEeH TIiC eJIUEeMIEPIHIH aybITKyJapbIMEeH
0ipre KOHYCTBIK OpBIIITAPBIH AYBITKY JJIIKTEPIH €CKEPY KAXKET.

KoHycTBI JOHreiaeKkTep Ty3y TICTi, TaHTCHIMAJIIBI HEMece KWFaIll TIiCTi JKoHE
neHrenex TicTi Oonbin keneni. Konyc TeOeciHeH KaparaHaa TICTEPAIH OaplibIFbl
JOHTEJICK IIEHTP1 apKbUIbI OTETIH 00ca Ty3y TICTi, aj Oip KOHUEHTPJI IeHOepi
KaHall eTeTiHboca KuFam TicTi aen aTanaasl. Kuram opranacy Oypsimisl 3, 25--30°
mamacbiHga 6onabl. Tic meHOep AJoFackl OOBIHIIIA OpHAIAacca AOHTeeK TICTUIep Jem
aTasajbl )KOHE OJIIp yiIiH B, ~ 35° GonazsL

AWHAIIY KbUIIaMJIBIKTapbl 2....... 3 M/c neHiH Ty3y TICTI KOHYCTBI Oepuiic
KOJIJIaHCa, OflaH JKOFaphl XKbUIAaMABIKTapa AOHTENeK TICTUIepl KoaaaHaabl. Karbl
TOHTENIeK TICTUIepl KOJIAHYABIH AapPTHIKIIBUIBIFEI 0ap. OUTKEHI KUCBHIK TICTUIEp
OIpKaJdBIITBl  UTIHICKE TyCei, KYIITIK KaOuUIeTi JKOFaphl JKoHE JalbIHIAy
TEXHOJIOTHSCHI )KETLTIPJITeH.

6. bepiiicTin mapamMeTpJepi MeH 1eHre/IeK oJieMaepi

KonycThI TicTi 6epimicTep reoMeTpUsIIBIKOJIIIEM IepiHe KOHYC KacayIIbIChI

R, ')xoHE KOHYC TeOeciHIeri OyphIITap MEH , MOIyJbJaep karaabsl. Konyc
’KacaymIbIChl JIeN KOHYCThIH ToOeciHeH TICTIH TabaHBIHA ICHIHT1 apa KAIIbIKTHIKTHI
altajapbl.
del deZ \/' 2 2
te 1 2

e 2sinb6; 2sinb,
bipakTa Oy enmemaep KOHYC ©CiHE TIEPICHIUKYIISP KYPri3ireH Kuma
OOWBIHIIIA 1TK1, OPTA KOHE CHIPTKBI OYHIpik Oobin 6emiHeail. ChIpTKBI OYHipIiK
eJIIeMIep UHICKCIHIIE € opIiMeH OeNriieHce, opTa KuMa OOMBIHITIA KOPCETIIeTIH
eJeMIep NHIAEKCIHIE M KOWBUTAIbI. AJ O eIeMIapAiH apachbIiHIaFbl
TOYEITUTIK MBIHAIAM
R, =R, +0,5b; do = dnRe/Rpp; Mee = MyRe/Riy .

_n W Rez_dez_zi_sin(ﬁz_ 1 = ctgé ;

n, w; Rei de1 z1 sind;  tgdi
Bepinictiy KanraH napameTpiiepi MEH eJeM/epl Keleci KeCTere eHrizuireH
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datl

1\,

dmI

de

duez

5-cypeT. KoHyCTBI TiCTi O€pUTICTIH T€OMETPUSIIBIK ITapaMeTpiiepi

[TapameTpiiepaiH aTarysl
YIIiH

Ty3y ticTi 6epinictep

JleHremnek TicTi
OepiicTep yiriH

TicTep canbr

ChIPTKBI AOHIETIEK, LLIECTEP

HsOdaH CaHaJIbIII aJIbIHAIbI

ChIpTKBI OOITIIT TUAMETP de1 = Mz de1 = MyeZy
deZ =MeZy deZ = MyeZp
TicTiH eHl B = WrRr < 0,285R,
OpTa KOHYCTBIK KaIIBIKTBIK R,=R,—05B
benrim kKoHyCTBIH tgs ==1=_6 =900—§
OYPBIIITBI Loz w2 2
Opra meHOepIik MOAylb | m,, = m, — (Bsindy) | my = [Me — (B sin 6y
/Z1 ~ 0,857m, /Z1)] cos By,
~ 0,702my,

Opra Geurim nuameTpi

d,=m,z = 0,857d,
dy = myz/cosf, = 0,857d,

ChIpTKBI TiCTEp TOOCCIHIH
AuameTpi

dge =d. + 2hge cos b

CoIpTKbI OYilip1 OOMBIHIIIA h,= 2,2m,
TicTep OMIKTIT1
CoIpTKBI TICTEp TOOEC] hge = m,

OMIKTIr'1
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7. KonycTsl TicTi Oepisticrepai OepikTikke ecenrey

KonycTsl TicTi OepimictepAl HULy KoOHE JKaHacy OEpIKTIiHE —ecenTey
UUAJTUHIPIL  Ty3y TICTUIEpAl €cenTey TOCUIIMEH Kyprizuieni. bipak keiOip
epeKIIeNIKTepiH aiiTa KeTKeH >koH. KOHYyCThl JeHreiaexkTep TICTEpiHIH KUMAChl €Hi
OOMBIHIIIA ©3repill OTHIPATHIHABIFBIH OallKay KHBIH €MeC, COHJABIKTaH €CEeINTey TicC
€HIHIH OpTachblHaH OTETIH KuMaja mnaiga OoiFaH TIC MIIIHIHIH OEpIKTIrl KOHYCTHI
TICTIH OEpIKTIriHE TEH JIereH MIApTIEH >XKYPri3iieAl SFHU KOHYCTBI TICTI OepuIiCTI
OEpIKTIri >KaFbIHAaH O1pel HUIUHAPIIL TY3Y TICT1 O€pilic peTiHAe KapacTbIpaMbl3.
On uMIMHAPIL JOHreIeK SKBUBAJICHT] [IMIMHAPI1 TY3Y TICTI AOHIEIeK e aTalbll,
OHBIH OOJITILI AUAMETP1 MEH TICTEP CaHbl TY3y TICTI KOHYCThI OepiTicTep YIiH Oblia
AHBIKTAJIA b

_Z _ Qe _ meZ
YV cosé’ dve _2055_c055_mzv

An neHrenek TICTUIEp YWIH: 4, = —————
cos d cos3 fn

Ochbl MoiMeTTepAl MalaagaHbIl Ty3y TICTI KOHYCTHI JOHTEJIEKTepl jkaHacy
KEpHEYiHe TeKCepy jkacajiaabl

335 T KuT& F I)°

JleHrenek TcTinepre Oy popMyna MbIHaIal Typre ue 60asl

_270\/’T2KH\Nf2:FIi3

OH

OH
Kobanay ecentepinyie AOHIEIEKTIH CBIPTKBI OOJITIIT JUAMETP1 aHBIKTAIa bl
3 T>,Ky st

dez =
‘ [ou]* (1 —0,5¥pR,)?Wpr,
MYHIaFbI Ty3y TicTep yuriH Ky = 99, an neHrenek tictinep yurid K; = 86.

KonycTel neHrenexkrepaid TicTepi UMy KepHEyl OOWBIHIIA TO3IMIUTIKKE

TeKcepie i F.K.Y
_ RETE o]
F QFPm F

8. OcwbTepi ailikacaThIH TicTi OepijicTep TypaJibl KbICKAIIa MIJIIMeET.

byn OGepinicrepae ne,KOHYCTBI OepuTicCTEpAETI CHUSKTBI OUTIKTEPIiH OChTepi
OypbIll  Kacall oOpHanacanbl,0ipaKk KUBLUIbICMIAW b, alKacaAbLIFHU ~ Oedrui  Oip
KAllIBIKTBIKTa OpHaacaabl.Ockl OepiiicTepie TOHIeIeK OChTEPIHIH ailKac OpHaIaCyhbI
OHJIIpICTe KOJIJaHyFa BIHFAWIIBIK >KaCAUTBIH, IMJIMHIPI1 )KYIITApFa TOH €PEKIIETIKTEeD
oepeni.Mpicanra,0yHaail 6epuiictepae OUTIKKE JOHIECICKTIH €Kl JKaFblHaH Ja




ONTUSTIK-QAZAQSTAN
MEDISINA

SOUTH KAZAKHSTAN
MEDICAL

AKADEMIASY ACADEMY
«OHTYCTiK KasakcTaH MeauumHa akanemMmusicbl» AK, AO «¥OrkHo-KasaxcTaHcKass MEOULIHCKAS aKaneMUsT»
«Mmxenepiik moHnep» Kadenpacs 76/11 ()
Hopic kemieHi 74 6erTiH
1816eTi

MOAIINITHUK OpPHAJIACTHIpYFa 0O0JIaJIbl JKOHE OUTIKTIH ©31H Y3apThIN,KbICKapTyFa
MYMKIHJIK kacamajbl.bipak Oip yiaken xemmuiiri Oap,0yHnail — Oepiiictepae
UTIHICTET1 ChIpFaHayJlaH TICTEPJiH KaKalybl MEH OYJIiHY1 KOHE TO3y KApPKBIHBI ©Te
KOFapBbI.

OcpTepi adikacaTbIHAAP BUHTTIL,TUIONATHI JKOHE YEpBSAKTI Oepiuiictep OObII
OeniHenl.BuHTTI  JkoHe  rumoaTel  OepumicTep  apHaiibl  KaOABIKTapaa
KOJIJIAaHAJIbI,COHIBIKTAH MalllMHa OeJIeKTepi KYypChlHIa KeOiHece KapacThipa
Ooepmeiial. A 4epBsIKT1 OepLTiC TONBIK KapacThIPbLUIA/IbI.

Bunrrik Oeputic UMAMHAPAL KWFAll TICTI JIOHTEJIEKTep apKbUIbl 1CKe
aceIpplIafbl.  bimik ochkTepl alikac oOpHalacKaHIa JdOHTeNeKTepJliH OacTamKsbl
IWIAHJIPJICPI HYKTE apKbUIbI JKaHACAJbl,COUTIN TiCTEpP apachliHaa HYKTEIIK >KaHacy
raHa Oonanbl.Anl Oy €3 Ke3eriHJe ChIpFaHayFa MYMKIHAIK kacaiabl. OckiHaai
HYKTEJNIK >KaHacy MEH ChIpFaHay TICTep[iH Te3 OYJiHyiHe,TO3YbIHAa *OHE TICTECII
KaJyblHA VIITBIPATAIBI.

[MunoiiaTel Gepiic KuFaln HeMece KUCHIK TICTI KOHYCTBI JOHTEIICKTEP apKbLIbI
icke acanpl.Konycrap Ttebeci Oip-OipiHe coiikec KelIMeiai,0ipak ailkacy OypbIIITaphl
keOiHece 90 ° erim kacamanel.] UMOMATHUIAPABIH  BUHTTIK  OepiiicTepacH
©3TEIIeINIr, TiCTepl ChI3bIK OOMBIMEH KaHACaJbl,COHABIKTAH JTMHAMUKAJIBIK KaOilTeTi
oJIJIe Kaiia JKaKchl.

Exi Oepimicke ae ToH 0acThl KEMIIUTIK,JalbIHIAy TEXHOJIOTUSCHIHBIH ©Te
KYpIENiri  K9HEe  KypacThIpy,  MOHTaXJAy  KYMBICTAPBIHBIH  KHBIHIBIFBI.
["'eomeTpHsIBIK, KHHEMATHKAIBIK KOHE KYIITIK €CenTepi Ie OHall eMec,KeaeM/Ii )KoHe
KOII ecenTeyiepl KaKeT eTe/l.

9. YepssikTi OepijicTep koHe 0J1ap/bl KOJAAHY

OckTepi aiikacaTblH OUTIKTEp apachlHa,dcipece NEePIEeHIUKYISp alKacaThiH
OUTIKTEp/Ie KO3FaJIbICTHI, alfHAIIBIPY MOMEHTIH JKETKI3y YIIIH YEepBSKTI OepiricTep
KoJIanbUIanbl. Aikacy Oypermbl 90° Gipakra eTe cupek Ooicaga 90° emectepi e
ke3aecemi. UepBsAKTi OeputicTepAiH KO3FaJbIChl BHUHTTI >KYNTapIblH KO3FaJIbICHIHA
ykcac. EkeyiHIH 1€ KO3FambIiChl (QU3MKaAarbl KenlOey Ka3blK MPUHIUIIIHE
HET137Ie/ITeH.

YepssikTi  OepurmicTepaiH  TicTi  OepLTICTEPIEH  apTHIKIIBIIBIFBI:  IIYCHI3,
OIpKAJIBINTBI KYMBIC ICTEHl; KOHCTPYKIUSCH >KWHAKBI JKOHE JKCHUIIEYy OoJassl;
©31H-631 TeXey MeH Oip caThUIbl 0oJicaja YJIKEH Oepilic CaHBIMEH KaMTaMachl3 €Ty
kaOinertimiri. ConpiMeH KaTtap kemuriutiktepi ae 6ap: [TOK-TiH Temenairi; 4epBaKTi
JMOHTEJICKTIH TICTI Kypcaynapbl YIIiH aHTUOPUKIMOHIAL KbIMOAT MaTepHaIap IbIH
KKETTUIIr; YepBSIK MEH JOHreNeK UTIHICIHAE Olpiiama KbUTyAbIH O6iHyl Kaxkany
MEH Te3 TO3yFa OeHIMALTIT1.

Kosranbic OacranraHHaH-aK YepBSAKTI OepuiicTepAe Xbuly OesiHe OacTaiijibl.
Y3aikci3 y3aK KYMbIC icTey OapbiChlHIa YHKeiCKe XoHe Oacka Ja IIbIFbIHAAapFa
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KYMCaJaThIH KyaTThlH apKachblHIA YJIKEH MeJIIep/e XKbUTy OeiiHin, OepulicTiH
KbI3BINT KEeTyiHE oKedin corajbl. COHIBIKTAH YEpPBAKTI OepuIicTep/l opTaiia KyaTThl
AKOHE NEPHUOATHl KYMBIC ICTEUTIH »KaOablKTapaa KosjgaHajasl. COHBIMEH Katap,
TOKTayChI3 JKYMBIC KacaWThIHIApAa OEpLTiC KbI3BIT KETHEC YIIH CaJKbIHIATY
KyHenepl OMIacThIpbLIybl KepeK. OHipic opbIHAapbIiHAAa Oacka TIcTi Oepimictep
CUSIKTBI UEpBSKTI OepulicTepll J€ KUHEMAaTHKAJbIK >XOHE KYIITIK Makcarrapjia
naiijjajiana OTBIPBIN, ©TE YJKEH Oepulic caHgapbl Kepek OoyiFaH >Karjgainapia
KOJITaHbUTa/ibl. UepBsKThUIAPABIH KYIITIK OepuricTepl YIIIH KOJIJIaHATbIHAAPIbIH
oepuric caubl u = 10 ... 80 neliin Goiica, kuHemaTtukanblk Oepirictepae 1000-ra
JEWIH JKEeTEl.
10. YepBskTi OepiicTiH reoMeTpusicbl MEH KHHEMATHKACHI

UepBsikTi OepuricTep TICTI-BUHTTUIEP €N aTanaTbhlHIAapFa KaTalbl, SIFHU TICTI
OepuricTepre Je, BUHTTI OepiaicTepre /i€ TOH KaCUETTePMEH cumaTTanaabl. YepBsk
NEH JIOHTeJIEKTEePiH ITeOMETPUSIIBIK oJeMIAepiH Gopmyiia OONbIHINIA aHBIKTAY TICTI
OepimicTepaeri CUAKTHI dopmyamapMeH >kypriziieni. YepBskTi Oepiiic eceli,
KOHYCTBI TiCT1 Oepijlicke KaparaHja, [MWIMHAPII TICTI OepuricTepaiH ecebiHe yKcac
OoJtaebl.

A apxuMenTi 4epBSK Tpaneuusibl KYpPIC BUHTI CUSKTHI JaWbIHAANAIbl 14,
Ko3fanasbl ga. COHABIKTaH YepBAKTI Oepilic p = mm UIIHIC KaJaMbIMeH Oipre BUHTTI
opaMm OOWBIHINIA KYPIC KaJlaMbIMEH P, = PZ1 CHUMATTalajbl. bepimic Momymi periHae
YepBSK JOHrEIETiHIH OYHIpIIK MOAYIIHE TCH YEPBIKTIH OCHTIK MOAYIl Mg = p/m
KaObUITaHFaH KOHE OHBIH MOH1 CTAaHAAPTTHIK MOHJIepre colikec 0o0iysl Thic. Tarbl Oip
CTaHJApTTAIFaH IIaMa ¢ — 4YEPBAKTIH O6Jrilml JauaMeTpiHaeri MOJYJb CaHbIH
KOPCETETIH IaMa YepBSAKTIH auaMmeTp kodpdumueHTi aen aramanbl. Moayinb MeH
koa¢ pummenTTiH cranaapTThiK MoHAepi [[OCT 2144-76 kectecinae 6epiireH.

Bypannanel OesmmiexkTepaeriieil 4epBsIKTIH OpamMAapbIHBIH KOTEPUTY OYPBIIIbI
ecenTeneai:

y = arctg = arctg 2% = arctyg = arctg 2
27mry dq Tqm q

UYepBsIKTIH OpaMIapblHBIH COUpaIb OOWBIMEH KOTEepuly OYpHIINITAPHI:
3°34'35"; 4°05'08";4°45'49"; 5°42'38"; 6°20'25"; 7°07'30"; 11°18'36"; 12°31'44",
14°02'10"; 14°55'53";15°56'43";18°25'06";21°48'05";23°57'45";26°33'54"; 28°04"21".

zimm

CtaHgapTTHIK YEpBSKTAPBIH OCHTIK KUMaJarbl MpodtiHiH OyHip JKaKTapbIHBIH
apacheIHIarsl Oypeiel 2 = 40°. Oxpga iniHic Oypeimsr a = 20°.
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6-cypeT. UepBsaKThI OEpLTICTIH TEOMETPUSIIBIK MTapaMeTpiepi

UepBsKTiH  mapameTpiiepi  UHIACKCIHAE OipMeH  OenriieHce,  4YepBsK
JOHTEJICTIHIKI €KIMEH OJNTUICHETIHIH €CKEPTEe OTBIPHIN, HETi3r1 TIeOMETPHUSIIBIK
eJIIIeM/JIEpiH ecenTey (hopMynaapbiH YChIHaAMBI3. bIFbpicychI3 OeplticTepie 0acTamnKsl
meHOepMeH OerreceTiH Oenriml ImeHOepAIH AuaMeTpl d,=gm , OHJIA YEepPBSK
auaMmeTpinig kodddunmenti ¢ = d1/m.

UepBsikTiH oOpaM Tebeci MeH OWBIFbl IIEHOEpIepiHiH JKOHE YEepBSK
JOHTEJICTIHIH TicTep TOOECI MEH OMBIFHI IMIEHOEPJICPIHIH TUAMETpIIEPi:

do1 =dqi+ 2hq1; dfg =di—2hp1; dep=dy + 2hep; dfp = dy — 2hy.

byn ¢opmynanapnarel 4epBSIKTIH OpaMbIHBIH JKOHE JOHIENeK TicTep TOOECIHIH
OouikTiri hy; = hgy; = m Goiica, YepBsIK OpaMBIHBIH asK arbl MEH JOHIEJICK TICTEP
asdK Xarbl OMIKTIrL hrp = hfp = 1,2m Gonanpl, OHIAA TONBIK OMIKTIrT h = 2,2m xone
oy xepaeri ¢ = 0,2m — paguaiablK cCaHbLUIAY.

YepBsk mgeHreneriHin Oenrimn meHOepiHiH auamerpi dz = mzz 6onca, oHAa
OepLTICTIH OCh aPAKAIIBIKTHIFBI TOMEHET1 (OpMyIaMeH ecenTemne/l.

oy Gitds _m(q+1z,)
w 2 2

YepBsik JOHIEICTIHIH €H YJIKCH JMaMETPi MEH MIAPTThI YePBAKTHI KAMTY OYPHIIIIbI
b,
6m; sind =

dovy < dy +——— 2 ¥
aeY2 Az T 2 dy — 0,5m
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Yeppsik Kecl1eTiH OOJIKTIH Y3bIHIBIFBI MEH TICTI KypCayblH €Hi KOHE JOHIEIeKTIH
€H YJIKEH JuaMeTpl KipMe CaHbIHA TOYEJI 1, OHbl TOMEH/IET1 KECTEIEH Kopyre 00aIbl.

YepBskThiH |YepBsaK KeCUIreH

X OOJIKTIH V3bIHIbIFbI
KipM€ CaHbI HY A

JleHreaeKTiH TICTI
Kypcay eHi

YepBsik IOHTeNETIHIH
€H YJIKEH auameTpi

By = (11+0,062,)m

Ay =075

daeYz S daz + Zm

daeyZ <dg+15m

By 2 (12,540,092, )m

B, 2 067d,,

daeyZ < daZ +m

55

JleHremnex
- Tici

7-cypet. UepBsKTBI OepiticTeri ChIpraHay
KBITTAMIBIFbI

1 10360

mding,

Ko3sramsic OapbIChIHIA BUHTTI
KYNTapAarblail  4YepBSIK  OopaMJaphbl
JOHTEJICK TicTepi OOWBIMEH ChIpFaHAMIbI.
CeIpFaHay  JKBUIIAMJBIFBI Vg  BUHT
CBI3BIFBIHBIH OOJITIII MIMHAPI OONBIHIIIA
’KaHaMaMeH OarbITTajganbl KOHE
napaieiorpaMm epeKeciMeH
AHBIKTAJIA/IbL.

V1 _ _widy _ uwzdi

S

cosy A 2cosy 2cosy

YepBaxTi oepiricTepiH TICTI
OepuTiCTEpIEH TaFbl O1p albIPMAIIBUTBIFBI
MIeHOEPITIK JKbUIIaM/IBIKTAPhl V1 MEH V3 -
HIH MOHJAEpl opTypii OomymeHn Oipre,
OarpITTaphl 1a coiikec kemmeiai. Cebebi
eKeyl €Ki *a3bIKThIKTa opHajlackaH. CaH
1aMAaCBI Keleci dbopmynanapmMeH
ecenTesei.

v _ mdyny

2 710360
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barpiTrap apaceinaarbl Oypbimn 90° OonFaHABIKTAH, ChIpFaHay >KbUIAAMBIFBI Vg =
‘U;“;_-I-_'UQZ_GCGHTGYFG 0omaabl. OcChbl KbUIAAMIBIKTAP apKbUIBI KOTEPULy OYpHIIIbI

aHBIKTAJAbl, SFHU tJy = Vy/ V1.

Coipranay uyepBsikti Oepinictepae [IOK Ttemenaeyine xoHe Te3 TO3y MEH
Kaxalyra cebenmii OonymMeH Karap OepuricTeri MmbBIFBIHABL ocipeal. Ol  IIBIFbIH
YepBsIK MEH YEPBSK JIOHTEJEriHIH Kalchl kKEeTeKull 0onyblHa OalnaHbICThI OOdaabl.
BuHTTI )xynTapra ykcac OONFaHIBIKTaH, YePBSK JKETEKIIi O0oFaH a

_ _tgy . L : = f_
n_tg(y+<p)’ Qo_arCtngem fKen cosy

UepBsKThl OEpUTICTIH TEOMETPHSUIBIK KOHE KHHEMaTHKaJbIK MapameTpiiepi
BIKIIIAM/IAJIBIM, MPAKTUKAJIBIK €CENTeyJIepre KaXeTTUIepl KeJleCcl KecTere eHI 31T eH.

[Tapamerpaepain | benri | Onmiem UepskTel OepiricTep
aTajysl Jenyi | 61piiri 3
YEPBSIK YEPBSKTI JIOHTEJIEK
OpamM caHbl XKoHE Z1 Z1- YepBSKTaH Z» — IOHI€JIEKTEH
JIOHIEJIEKTIH > KipMe CaHBbI CaHaJIBIN aJIbIHAbI
TiCTEp CaHbI Z OOMBIHIIIA
Beunrim mexdep d;
JIHaMETPi q L di=gm; dy = msz;
2
OchTiK MOTYITH mq MM Ms MOJTYJI1 MEH ( YEPBSIKTHIH JTHAMETP
KOHE YEPBAKTHIH q K02 (HUIMEHT1 CTaHIAPTTHIK KaTap/iaH
JTaMeTp KaObUIIaHa bl
K022 (hHUITEHTI
YepBsik KagaMmbl P
YKOHE OHBIH OpaM MM p=Tmmg; Pp= pPzZ1= TMZ1
apKBLIBI XKYPiC Pn
Tic TebeciHiH da1
I[I/IaMeTpi d MM dal ~ d1 * st daZ = dz + st
a2
Tic OMBIFBIHBIH d £1
I[I/IaMeTpi 4 MM df1 = d1 - 24m5 dfzzdz —24m5
12
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UYepssk e
OHT€JICKTI U1
APINRTE A we | v1=0500:1-10° | vy =050.0,-10°
IeHOEPITIK vy
KBUTIAMIBIKTaPbI
Ocs apa a,,
IIBIKTHIFBI )KOH MM aw = 0.5my(q + 23)
RARIBIK g Vs v vsz\/vlz+v§
ChIpraHay Mm/c a,, = (di +dy)/I2
KBUTIaAMIBIFBI
OpaMHbIH
KeTepiay Oypeimubl | ¥ rpax 6m,
’KOHE JIOHI'CIICKTIH daey2 tgy =2lq Aaey2 S dgp + sy
€H YJIKEH MM 1
2
TuaMeTpi
bepinic kaTerHACHI u U=2 =ol=nl=d2
HEMECE CaHbI z1 w2 nz di

Erep uepmsk neHresneri xerekir 0ojca, oHAa KYIITIH OAaFbITBIHBIH ©3TepyiHE

OaitnanpicThl [TOK-TiH popMynacsl ToMeHaeTiaeH Typre Kenemi:
tg(y — ¢)
\ tgy
byn  dopmynamapnarer f —  yiikemic  ko3dduiMeHTti,  OeeKTepIiH
MaTepHajbiHa O0aMJIAHBICTHI; f ey — KENTIPUITeH YiKenic KodphUIHUEeHTI; aJl Y MEH @
— OpaMHBIH KOTEPLTY JKOHE YHUKETIC OYPHIIITaPHI.

11. YepBsik neH YepBAKTI JOHIeJIEKTIH KOHCTPYKIMSACHI 2KIHE MaTepHaIAapPhbI.
UYeppsik Ty3y Hemece OWbIC MUIMHAPIL OETKE OH oHE coi OarbITTa OypaHia Kecy
apKpUThl  madbiHnanafgsl.Com  OarbITTaFbIChl  apHAWbl TAICBIPBIC OONFaHAAa FaHA
keciteni.bypanma mpoduii Ty3y )KoHE KUCHIK ChI3BIKTBI 00J1a161. KHUCHIK CHI3BIKTHLIAD
ABOJIbBEHTAJIbI OHE ABOJIBBEHTANbI eMec Oouiblll OeniHeal.bypanaa canbl OoifbiHILIA
01p,eKi,TepT KoHE Kom KipMmeni 6omanpl.bypanna munmuHap 60MBIMEH apXUMENTIK
CTIUpalib OOMBIHIIIA KECLIE1,COHIBIKTAH apXUMETIK YEPBSIK JICTI aTaJaThIH/IbIFbI.
Ty3y CBI3BIKTBI MPOPUITBAI APXUMEITIK YEPBSIK Tpamnenuaibl OypaHmanbl Kypic
BHHTTIHE 6©Te YKcac. Ocbl BUHTTI JaWbIHIAWTBIH acHanTapMeH KapamnaibiM
TOKAPBJIBIK ,HE BUHT KECETIH CTAHOKTApJa dPTYPJIl apXUMEATIK YepBAKTAPIbI KECiM
napiHaayra 0omaael.Ochlnai anFail naijga OonFaH apXMMEITIK YepBsIK OYTiHT1
KYHT€ JediH KOJJAHBICTa KOHE €H Kom KoJmaHbutaabl. COHABIKTAH YEPBSKTI
OepUTICTIH 1I1H/E KeH TapajifaHbl Ja, K1l K€3/1€CETIHI € OCbl apXUMETIK TYPL.
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An 4yepBsKTI OepuIicTe YepBAK KeOIHEece >KETeKIl 3BeHO Ooubln Keneal.YepBskTap
YIUIIH HEri3ri MaTepuanjgap peTiHAe KeMIpPTEeKTI >KoHE Kocmajibl OojaTTap
naijanaHbUIFaHbIMEH,)Kail  allHaJIaTbIH JKayanThl emec OepulicTeplae  KoFapbl
Mapkajabl  LIOWBIHAAp  Ja  KOJJIaHbIO  >KaTtaasbl.l5 X, 15XAA, 12XH3A,
18XI'T, 20X, 20X®d OGonaTTapblHaH >KacajlFaH 4YEpPBAKTAp OpamMAapbIHBIH >KOFApPFbI
oerrepi HRC 57...63 KaTThUIbIFBIHA JICWIH  IIBIHBIKTHIPBLIBII, IIEMEHTAIUS
xacanasael. An 40,40X ,40XH, 45 6onarrapnan sxacanran yepBsikrapasl HRC 46 56
KaTTBUIBIFBIHA JICHIH IIBIHBIKTRIpaAbL. Kypaemi OybIHABI OOJFaHIABIKTAH OpaMJIapibl
aXkapJiar,eHJIey KYPriziIMein/ i )koHe KoOiHece YepBsIK OUTIKIEH O1pre JaiibiHanabl.
Xorapel OepikTik MeH TO3Yy TO3IMILIIriHE Me O0My YIIIH XoHe UIIHICTepae OipiiaMa
ChIpraHay OOJIFaHIBIKTaH,KaXkalyFa KapChl Typa ajlaThIHJal OO0y YIIiH YepBSK ICH
JOHTENICK  aHTU(PPUKLIMOHIBI  KYI  Kypaymapbl  KaXeT.YHKermicke — OeiliM
aHTUGPUKIUOHABI MaTepUaIapAaH TICT1 Kypcaylap AailbIHIaaaibl.
Huametrpnepi 180 -+ 200 MM jgeiliHri 4YepBsKTI JAeHrelekTep OYTIH eTil
JalbIHIaJICca,0/1aH YIKEHAepl Kypama eTin xacanaabl. OHbIH OUTIKKE OTHIPFBI3bUIATHIH
OeJiiri OonaTTaH HeMece IMIOWBIHHAH JalbIHIaIaaAbl Ja,0FaH OOJNTIEH TICTI Kypcay
oekirineni.bipakra  OTBIPFBI3Y,0€KITY  OapbIChIHIA ©3apa  ayBICTHIPBHIMJIBLIBIK
TaJanTapbl KaTaH CaKTalybl THIC.
UepBsKTi JOHTEICKTEPAIH KOHCTPYKIUACH KeOiHece eki OemikTeH Typaabl.byai
Kacay MaTepuaigapipl YHEMISYre CeNTiri THin >katanpl.)Korapbl KajmalbUIbl Kojia
Bp.O®10 xoHE OCHl CHSAKTBI,OTEC >KOFApbl AHTH(PPUKIMOHABI MaTepHalIapaaH
JKacaJraH JIOHTeJEeKTep/ll JKayanThl OepulicTeplie ChIpFaHay  KbIIAAMIIBIKTAPhI
Vg =10 = 25 w/c Gonran xkarmaiiga KoimaHanbl.KamalbIchl3 Kojlajmap Kaxkaryra
Kapcbultacynapel Hamrap,coHabiktan Vg < 10 wm/c Oonranra JeiiH KOJJIaHyFa
ychIHbUIa B ChIpFaHay JKbUIAAMIBIKTAphl ©T€ a3 OosiFaHia,afHu Vg < 2 M/c JeiiH
JOHreJIeKTepal Ccyp UIoMbiHHAH kacaWnel.Kym a3 ocep ererin Oepimictepae
TEeMITepaTypa t < 20 OonraHma MeTasuT emMec Marepuaaap
—TE€KCTOJIUT,JIACTMACCA,KATTHI aFamiTap KOJIJaHbIIa b,
4. UnnocTpanusJiblK MaTepUaJi: IiakarTap, caaiarap, MeXaHiu3M MaKeTTepi JKOHE
MaliuHa OeJIIeKTEPI, KYMBIC ICTEI TYPFaH MEXaHU3MIEP/IiH BHICOPOTUKTEPI.
5. Onebdmer:
Heri3ri:

1. Tycinos A., Tycinos K. Teopusnsik xoHe KonmanOambl MexaHuka. OKYJIbIK.
Anmatsr: 2014-7360.
Hy3en6aes C.T., Omap6ekxoBa O.C. Konmanbane mexanuka. Oxynsik. |,11-6,2020.
TaykebaeBa K.C. Texunomorusisik xka0apikrap. Oky kypaisl. Tapas: 2015.-155 6.
4. TycinoB A., OcnanoB A.b. Mexanusm/iep KoHe MalllHaiap TEOPHUSICHI.

OkynbIk. AmMatel.: AtbManax, 2017. -271 6.
5. Apanos b.P. TeopusuibIK ko0HE MHAKEHEPIIIK MeXaHuKa Herizaepi. OKYIbIK.

w N
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1.

[IemvkenT: OKMY, 2017. -266 6.
. ©onaipames C.)K., baiixxanoB A. K., Meip3anues J[.C. Mexanusmaepaiy
KYpbUIBIMJIBIK aHaMu31. Oaictemenik Hyckay. llsimkent: OKMY, 2014-560.
. baibkanoB A. K., Kanracosa K.O. Mexanukansik 6epurictep. OKy Kypasbl.
Anmartel: Dcnn, 2021-1256.
Kocbimmia:
. Toxibaes C.JI. Konnan6ansl mexanuka. OKyasiK. Anmarthl.: bitim, 1994. -336 6.
. KonnacbexoB O.A. MaimrHa MexaHU3MAEPiHIH TeopusiChl. OKYIbBIK.
Ammartsl, 1979-424 6.
. CarpiagbikoBa b.A. Jlopinepain eHAIPICTIK TeXHOJOTHACKL. OKYIbIK. IIIBIMKEHT:
OKMMA, 2008-3480.
. Tney6epnun K.2K., Kapnenos C.A. MamuHanap oHe MEXaHU3/IEp TEOPHUSCHI.
Oky kypansl.-Cemeit, 2009.-192 6.
. Cepix6aeB /.M., Toxi6aeB C.JI. Mamuna aetanpaapbl. OKyJIbIK. AJIMATHI:
Mekren, 1983—- 276
. OmapoB A.XK., bateipmyxamenoB JK.K. Mamuna Oenmiexrepi.-AiMarsl. : 9Bepo,
2005. 362 6.
DJIeKTPOHIBIK pecypcTap:
Annpees, B.I.Jletanu Mallind 1 OCHOBBI KOHCTPYUPOBAHUS: [ DIEKTPOHHBIN
pecypce]. 2013. URL:

http://e.lanbook.com/view/book/12953/

2.

I'ynua, H.B. Jleranu mamms: [DnexkrponHbiii pecype]. 2013. URL:

http://e.lanbook.com/view/book/5705/

A whEo

. bakbL1ay cypakTrapsl

[minicTi GepinmicTep sKOHE OJNIAPBIH KiacCU(PUKAIIMACH MEH TapaMeTpIiepi.
Ty3y *xoHe KuFall TicTi OepiTicTepAiH TeOMETPHUICHI MEH KUHEMATHKACHI.
KonycTsl TicTi 6epiTicTepiiH T€OMETPUSICHl MEH KHHEMATHKACHI.
YepBsikTi O€piIiCTEP/IIH TECOMETPUICH MEH KHHEMATHUKACHI.

[minicTi 6epimicTepaeri KYITep KoHe JHHAMUKAIBIK )KYKTeMelep.



http://e.lanbook.com/view/book/12953/
http://e.lanbook.com/view/book/5705/
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Ne3 nmapic

1. TakpIpbiObI: Winrim 3BeHOJBI JKoHE YiHKenicTl Oeputictep. OpUKIUOHBI,
OENIIKTI  JKOHE IIBIHXKBIPJIBI  OEpuIIiCTEp JKOHE  OJApAbIH  KOHCTPYKLHUSACHI.
KunemaTrkackl MEH reoMeTpuschl. bepiaictepae KoiaaHbUIATBIH MaTepuaiaap. bip,
€K1 J)KOHE KOTIl CaTbUIbl OepuricTep.

2.Makcarbpl: YHkKenic KoMeriMeH OOJaThlH JKOHE HUITIII  3BEHOJIBI
OepuricTepii oKbll-urepy. bepuricTepaiy reoMeTpuschl MEH KHHEMaTHKachl. bepiic
KOHCTPYKITUSCBIMEH TaHBICY. bepiiic aeTanplapbhlHBIH MaTepUalapbl  Typaibl
TYCIHIK Oepy.

3. Jlopic Te3ucrepi:

1. Miarim 3BeHOJIBbI 2KoHe YHKeJicTi OepisicTep

Winrim 3BeHOBI YHKETICTI OeplaicTep a3 FaHa apaKallbIKThIKTa OpHaJIacKaH Oip
OUTIKTeH KeJieCciHe aifHaJIMallbl KO3FaJIbICThI KETKI3Y OaphIChiHAa Oepiiic OeiieKTepi
MEH HUITIII JACHE apachIHAaFbl YHKENIC KYIIIH TMaiJalaHbplll, HeMece UIHICYIIH
KOMETIMEH HUITIII JICHEJIEPMEH OalIaHbICTRIPY apKbUIbI Jkacayaapl. Murim neHenep
OoJbIl, OENIIK >KOHE IIBIHXKBIp caHanmanbl. Winrim aeneni OepuricTep e31H-031
CaKTaH/IBIPy KacHETiHE He JKOHE TIKeJeH JKaHacaThlH OepuricTepAeH Tarbl Oip
alBIPMAaNIBIIBIFBl MUITIIIT JIEHEN1 OepilicTep/ie KETEeKIl JKOHE MKETEKTEer1 3BeHOoap
YJIKEeH apakallbIKTBIKTa OpHajacyjlapblHa MYMKIiHAIrT Oap. bepimicti  winrim
3BEHOCHI3 YHMKeNIC apKbUIbl Ja kacayra Oomanbl. OHpail 6epurictep (GPUKIUOHIBI
OepiicTep Jer aranajbl.

IITkuemep

AKannax
- 6endix

Ticmi
0enoix

a) 0) 6)
8-cypert. benaikri 6epimictep
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Byrinri xyHaepi FbUIBIM MEH TEXHUKAHBIH KapKbIHABI JaMyblHa OaiIaHBICTHI
MEXaHUKaIBIK OepuIicTep KETUIAIPIIyie, KOHCTPYKIUSIIAphl ©3repicke YIIbipaya,
TINTI, )KaHa TypJiepi naiga 6omxyna. Kasip Konjanbicka eHe 6acTarad UUITIL 3BEHOJIbI
OeputicTiH Typi — TicTi 6enaikTi 6epuric (8-cyp. 6). ApayapbIiHaarkl MUITIIT JEHEHIH
Oenikke yKcacThiFbIHA Oona OenIikTi OepuTicKe >KaTKbI3FaHbl OoiMaca, >XYMBIC
icTeyl HIBIHXKBIPIBI Oepilicke oTe XakblH. Ecenrepi e MIBIHXKBIPJIbI OepuricTeri
CHUSIKTBI UTIHIC KaJaMbl OObIHIIA XKYprizuieal. TicTi OemaikTep/iiH O31H e naiijianany
IUTacTMaccallap/blH JKaHa Typiepi maiga OoNFaHHAH KeHiH YCBIHBIIA OacTajbl.
OchiHIali MaWbICKAK JKOHE CepITiMIi OaWaHBICTBIH apKaChlHAA JTMHAMHKAJBIK
KYKTeMeNepl a3aiTyra )KoHe Kepyll KaXeT eTIEeUTIH )KyMcaK UTIHICTI Oepiuiictepre
KOJI KETKI3UIAL.

Teopusima 6epuricTepai TYCIHAIPY OapbIChIHAA CTaHAapTTa OCITIICHTeH apTThI
CXEMaJIbIK KECKiH/Iepi MCH KMHEMAaTHKAJIBIK cXemMaiap naigananbuiansl. [IpakTtukana
xanmak (8-cyp. @) oHe cbiHa Topizmec Oenmikti (8-cyp. 6) OepimicTep kebOipek
KapacThIpbUIab, ce0edl CTyIeHTTEp OHIIpiCKe apajacKaHaa OepuTicTiH OChl TYpIMEH
KU1 yibipacaabl. COHABIKTaH OUTIN XKYPCiH JereH MakcaTieH keieci 40-CyperTe ochl
OepuTicTepIiH KWHEMAaTUKAJIBIK CXeMallapbl YChIHBLTY 1A,

O O »®
——

=T, & T o a0 BY . ﬁ:

9-cyper. XKanmak >xoHe chlHA Topi3Aec OenaiKTI OepuTicTep CXeMachl
2. beanikTi Oepinicrep

bennikri Gepuric Giprrama KalmbIKTHIKTa OPHAIACKAH €K1 ITKUBTEH JKOHE OJIap/Ibl
OaifTaHBICTRIPATBIH Kepilm  KurizimreH OenmikteH (8-cyper) Ttypanmbl. bemmikri
OepiicTe KO3FaJbIC J)KOHE KyaT OeJIiK MeH IMKUB apachlHIAFbl YHKEIIC KYIITi apKbLTBI
Oepineni. by Gepinic MexaHUKANBIK OEpUTICTEPAIH IMIIHAE €PTEICH KOJIAHBII Kele
KaTKaH KeHe Typi Ooyica ma, ol KyHTe JeWiH ©3 MarblHACBhIH JKoiimaraH. backa
OepiTicTepMeH CaNbICThIPFaHIa MBIHAAW apTHIKIIBUIBIKTAPEI Oap: a) KO3FaJIbICTHI
(KyaTThl) KalIBIKTHIKKA JKE€TKI3y MYMKIHJIIT; 0) OIpKAJIBINITHI KOHE ABIOBICCHI3 JKYMBIC
ICTeW/1; B) KOHCTPYKUHUSCHI KapamailbiM, KyTiMl >keHid. bacTel kemmiutikrepi: a)
OCJITIKTIH ChIpFaHayblHA OAllIaHBICTBI OEPLIIC CAHBIHBIH TYPAKCHI3JbIFbI; 0) OEmaiKT
Kepill KWUri3yre OaillaHbICThl allJIbIH-ajla TIPEK IMEH OUIIKKE ocepiepliH TYbIHAAYbI
KOHE T€3 TO3ATHIH/IBIFbI.
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10-cypert. benaikri 6epinicrep/iiH Typiaepi

bepinicte KonmanbuiaThiH OenaikTepre O6ainanbIicThl xanmnak (10-cyp. 6), cbiHa
topiznec (10-cyp. 8), )kaprbutail ceiHa Topizaec (10-cyp. 2) xoHe TOHTeNIeK OCeIIKTI
(10-cyp. 0) GepinicTep Oousbin OemiHemi. TexHHKama JKallak >KOHE ChIHA TOPI3eC
OemmikTi OepimicTep KEHIHGH NalganaHbuIagbl. Al IOHreIeK OCNIIKTUIEp KyaTTaphl
eTe TOMEH NMpUOOpPJIAp MEH ammaparTapja Koyaanbiiaasl. JKamnak OemmikTi Gepiiic
eTe KapamaibiM OOJIBII KeJICEe, ChlHA Topi3jaec OeNAIKTepIiH TapTy KaliieTTepi
YKOFaphI KOHE KUHAKBI OOJIBITT KEJIe/Ii.

benmikti Oepimic YIKEH KbUIIAMIBIKTBI OUTIKTEp apachlHaa KOJIJIaHAIbI,
KeOiHeCce JICKTPKO3FAITKBIIITAH KEHIH OpHAACThIPhIIaabl. benaikTi 6epiric KepeTiH
POJIMKTI, POJIUKCI3, TeK Oip OaFbITKa alHAJIATBIH HEMece aifHaldy OarbITTaphl ©3repil
OTBIpPATBIH OoJibIll Kenmyl MyMkiH. CoHpai-ak OenmikTi OepuTic apKbUIbl OipHeEIIe
OUTIKTI aHAIIBIPYFa OOJIa IbI.

3. BeanikTi OepinicTepain 0oJieKTEpPi JKIHE MATEPHATAAPHI

bennikri OGepimicre, Oykin OepuTICTIH JKYMBIC iCTey KaOLIETIH KaMTaMachl3
eTeTIH JKeTeK Oenmiri — Herisri JJIeMeHT OOl caHananbl. KeimeHeH KUMachl
OOWBIHIIIA KAJMAK, ChIHA TOPI3/i, IOHTeNeK OenmikTep O6omaapl. XKanmak OenmikTiiep
OepiTic KOHCTPYKIMSCHIHA OalIaHBICTBI: a) KEPETIH POJIMKTI KOHE POJUKCI3 Oip
OarpITTa affHAATHIH OENIiKTI Oepuric; 6) aliHamy OaFBITHI ©3TEPETIH JKOHE OYPBITITHIK
Oepimictep Oomampl. An CchiHAa Topizmectep Oepimicti Oip, He OipHeme OenmiKTep
apkbUTbl icke aceipanbl. COHFBI Ke3/lepl CBIPTKBI OJIIEMICPIH  BIKIIAMJIay
MakcaTblHa OipHelle OCNIIIKTIH OpHbIHA TYTacC *KapThlUlai chiHa Tapizaec (10-cyp. 2)
OenmikTep KonmaHbutyna. bym Oemmiktep exi kKabartaH Typanabl. CHIPTKBI KaOaThl
Kajmak Oomaasl na, imki Oemiri mpoduiai OOJBIN Keledl YXOHE CHUHTETHKAIBIK
TaMIIBIKTapAaH JaWbIHIATFAaH KOPAIIHYP KOCBUIFAH pEe3WHAa MaTepHualblHAH
aubIHAAaIaabl.
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11-cyper. IIkUB KOHCTPYKIMSCHI

Keneci Gemmieri — mkuB. IIIKuBTIH OUTIKKE OTBIPFBI3BUIATHIH OOJIIT1 KYTIIIET1
(ctymuia), CwHIpTKBI Oeniri — Kypcay (obGoma) pgenm aTtamaabl, ajl oOJapjbl
KaJTFaCThIPAThIH OOJIIK — CITHUI] O0JIa b,

CeiHa Topi3zec OENIIKTIIEpAe KoHE >KapThUlall ChbIHA TOpi3zec OeNIiKTepe
Kypcayjaa Oemik OpHalacTBIPhUIATHIH OWBIK Oosambl. OChl OMBIKTAPABIH CaHBIHA
OaimanpicTBl Oip, €Ki, kem OemmikTi 0ojca, IIKUBTEPMiH KOHCTPYKIIMSCHIHA
OaltmaHBICTBl CAaThUTBI MIKUBTI OepuricTtep Oombin keneal. [IIkuBrep mmioiiblH, Gonart,
riacTMacca, allOMUHUN KOCTallapblHaH, TEKCTOIUTTEPICH JalbIH/1aTabl.
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12-cypet. benniktig Typiiepi )koHE KOHCTPYKITUSCHI
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bennmiktep oprypai Matepuangapiaad, optypii ¢opmana (12-cyper) ete
JKOFapbl TeMIIEpaTypaia YJIKEH KbICBIMMEH MYHail ©HIMJIEPIHIH KaJlAbIKTapbIH KOCa
OTBIPBIN JalbiHAanaAbl. KolgaHbUIaTBIH MaTepHUalap: apacblHa ChIMAAp KOHE
MBIKTBI KOPJLIHYpP MEH KalpOH KINTep €Hr13UIreH Tepi, Kalbic, pe3nHa, MaKTa-Mara,
KYH, KT KaJABIKTapblH IIAWbIPMEH (CMOJIAaMEH) apajacThIpbUIFAaH MaTepHuaijiap
’KoHE TUTacTMaccallbl IUICHKalap MEH CUHTETUKAIIBIK MaTepuanaap. byn matepuangap
43-cyperTe OCNAIKTIH KOJJCHEH Kuma eiemiaepiMer Oipre 1,2,3 uudpraapeiveH
OeJITUIeHIN KOPCeTUIreH.
4. BepuicTiH KHHEMAaTHKACHI MEH reOMeTPUACHI
Ke3 kenren 0epuricTiH HEr13r1 KOPCETKIIITEPl, OHBIH T€OMETPUSIIBIK OJIIeMIEPI
MEH KO3FaJbIChIH CHUMATTalThIH 11amanap Oonbin  TaObutanel. LlkuBTepain
meHOEPITIK JKbUIIaM/IBIKTAphl aPKbUIBI OCJIIKTIH TapMaKTapbIHIAFbl KbIIAAMABIKTAD

AHBIKTAJIAJIBI.
__mdiny __ widy _ mdany  wady
V1= 6 T 2 2= 60 = 2
Ochl KbUTAaMABIKTAPIbIH albIpMachIMeH OCTIKTIH JKETEKIII IIKUB apKbLIbI
ChIpraHay OapbICHIHJIaFbI JKOFAJITATHIH JKbUIIAM/IBIKTAp IIaMaChl aHBIKTAIa/Ibl.
Ko3sranpic 6enik apKblIbl O0JATHIHBIH XKOHE OCIIIKTIH ChIpFaHAYBIH €CKepe

OTBIPHII, TOMEHIET1 (popMyTIaapabl alaMbI3:
v =v (1—¢); u =5 =~ =
2 1 ny w2 di(1-s)
Oyapaarsl U — Gepiic caHbl 6oJica, € — chIpFaHay Kod3(pQUIHESHTI.

JKympic icTtey 6apbichiHAa OCIIIKTI OepiTicTe MKKUBTIH OOMBIMEH OCIIIKTIH €Ki
TYpJIi ChIpFaHaybl TybIHAANABL. OHBIH Oipi — OepilIic KYKTeMeCi ocil, KaJbIIThIIaH
achlll TYCKEH >arjaiga OonaTelH TaiiraHay. byim OemmikTi OepuTicTiH Te3 iCTeH
IIBIFYBIHBIH 0aCThI ce0e01, eKiHIIici — OSIIKTI OepiaicTepre TOH CepITiM/II ChIpFaHay.
Cepriimai chipraHay Oepilic CaHBIHBIH TYPAKCHI3AbIFbIHA ceOermi 0ojia OTHIPHIT,
OenmikTiH chipraHay Koaddumuenti € = (v1 — v2)/v1 cunarranaasl. BipKaIbINTHI
*Kymbic icten Typral Oepinicte €=0,01+0,02 Gonassi.

13-cypet. benaikti 6GepimicTepiH TeOMETPHUSIIBIK TapaMeTpIiepi
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bennixti Oepinmictepal kobamay OapbIChIHAA KeJieci eJIeMIep/l ecenTeyre
Typa keneni. Onap: f — 6eniik TapMaKTapbl apachiHAaFbl OYPHIII, a1- OCTIIKTIH Killli
IIKMBTI KaMmTy OYpBIIIbI, Y — FOPU30HTKA KATbICTHI OpHAjacy OYpbIIIbI 3KOHE OCh
apakambIKThIFbl. KamTy Oypbliibl skannak OenmikTi Oepuric ymiH a1 = 150° , an
ChIHA Tapi3aecTep yuliH a1 = 120° keM 6oMaybl THIC JET€H YChIHBIC KacaFaH.

B e B §
A = d22ad1, ona f = 2 arcsin &4 =_d;2d1 -57°
@ =T—B=180°—f =180°— 2 _1-57°
a

BenmikTiH TONBIK Y3bIHABIFBI Kesieci opMyIaMeH ecenTelie/ll )KOHe COo/TaH KeHiH
OeNnIiK Y3bIHABIFbI OOUBIHIIIA OCh APAKAITBIKTHIFBI HAKTBUTAHAIBI.
l = 2a+ 0,57’[(6!1 + dz) + (dz A d1)2/4a
2l —w(d2 + d1) + V|2l —n(d2 + d1)]* — 8(d2 — d1)?

8
benmikTi 6epuTiCTIH OCh apaKalIbIKThIFbIHA OAMIaHBICTBI KOHCTPYKITUS KOJIeMi,

ocipece IKETeK KOHCTPYKIMSICHIHBIH aJlaThIH OPHBI  aHbIKTanagbl.  OchbiFaH
OalimaHBICTBI MBIHAJIAW YCBIHBICTAp kacanajisl. JKanmak OenmikTi Oepiigictep YIIiH
ochb apakambIKTeIFel 1,5(d1 + dy) < a < 2,5(dq + d3) 6oaysl Thic. CbiHa Topizzec
»KOHE JKapThlIal chIHA Tapizaec Oemmikti Oepuricrep ymin: 0,5(d1 +dz2) + h <a <
2(d1 + d2) , myngarel h — OenmikTiH KajablHABIFEl (12-Cyp. 2) HeMece ChIHAJBI
OemikTiH Ouikriri (12-cyp. e).
5. BepijicTeri KymITiK KaTbIHACTAP

benmikTiH TapTy Kyl MEH IIKUBTEPJl alHAIIBIPYy MOMEHTTEpl OepimicTe
KETKI3UIeTIH KyaTKa TiKeJel OalIaHbICThl OOJIFaHIIBIKTaH, OJIAPJbIH IIaMaChlH
anpikTay OapeichiHma P = Fv = Tw dopmymnacel »xui KoimaHpuiagbl. OcChl
dopmynanapnan T = 0,5F,;d; xoHe
T, = 0,5F:d> exeHi Tabpica, eKIHINI >KaFbIHAH IIKUBTEPJl alHAIABIPY MOMECHTI,
TapMaKTapIbIH 9CEPIH €CKEPE OTHIPHII, ObLIIal ecenTene/i:

T1=05d1(F1—F2) T2=05d(F1—F7) (3.3)
Onpa TapMaKTapbsIH TapTy KYIITepiHiH aiibipmacel F; — F) = F; 6onanpl.

a =

14-cyper. bennik TapMakTapbIHIAFbl KYLITEP
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Kymbic ke3iHIe OENIIKTIH >KaJIMbl TEOMETPHUSIIBIK Y3bIHIBIFBI ©3repMei/l,
KOCBIMIIIA JKYKTEME OCEpJIEPIH TEHIEePIill OTHIPATHIH €Ki: YKETEKIl KOHE >KETEKTerl
TapMmakTapra OemiHeal. TeHrepy ObuIall >Xyprizuie[l, MbICaJbl JKETEKIl TapMakK
y3apca, OHBIH €CECiHE »KETEKTerl COHIIA KbICKapajbl, COUTIN aumbl Y3bIHIBIK
e3repMmeiiil. Ocbl CUAKTHI JKeTeKIll TapMak F1 = Fo + AF Godbin xyTeMeseHe Tycce,
KepiciHlIe keTekTeri Tapmakra Fz = Fo — AF Qonbin KeMu Tycel.

Winrim 3BeHosbI  OepiiicTepaeri Tarbl Oip epeKIIeNiK MUl 3BEHOHBIH
KepUTYIHEH allJIbIH-aJ1a TYbIHAANTBIH Fo KyIIiHIH, Oepulic acaica Ja, kacaiMaca Ja
yHeMi acep eTyi. benmikTi mIKUBKE Kepin KUTI3reHHeH Oacrar, ochl Kepiny kymr Fo
IIKUB OTBIPFBI3bUIFAH OUTIKKE e acep eTe Oacraiasl. byn kymn yiraitran caibiH
yHKeTic Te apTa Tycel Ae, OepuTicTiH TapTy KaOuIeTi )aKcapaabl. ThIHBIIITHIK Kyie
Typca na, 60c Xypic kacaca Ja, OenaiK TapMakrapel Fo KyniiMeH Kepulin Typaibl.
Byn kymiTi aHbIKTay YIIiH TOMEHAET1 TeHACYep KyHEeCiH HIeeMi3:

F1:F0+AF F1+F2:2F0 F0=(F1+F2)/2
{ F2=F0—AF Fl—F2=2AF Ft=2AF AF=Ft/2
OHp1a KeTeKIl XKoHE KETEKTEeT1 TapMaKTapJarbl KYIITEp:

Fi=Fo+&  Fp=F, -t

1=1rFp+ > 2 =Fo ==

benmikTiH MKUBTEpAl alHAJIBIN ©Ty OapbIChIHAA IEHTPACH TEenKim Kyur F, =

pAv? maiina Gomaapl, MYHJIaFbl p — OCJIIK MaTepUaIbIHBIH THIFBI3ILIFEL. bysr Kyl

OCITIKTI IIKUBTEH BICBHIPBIN TacTayFa ThIPbICA OTHIPHIIN, aJIbIH-aJIa Kepy Fo KYIIiHIH

nanaael 9cepiH KeMiTir, OepuTicTiH XYKTeMenik KabiteTiH ToMenaereni. CoOHbIMEH,

KYMBIC ICTEy OapbIChIH/IA JKETEKII XKOHE JKETEKTET1 TapMaKTapaa >kykremenep F1 +

F, xone Fy + F, 6oca, 60c¢ xypic ke3inae Fo + F, 6omasl.

Ochl aHBIKTaJIFaH KYWITEPIiH OapibiFbl, F, -1eH Oackachl OUTIK MEH TIPEKKE

KYKTeMeEJeHe 1. AJl oJapFa TeH ocepiil Kyl ToMeHeT1 popMyjgaMeH aHbIKTaIaIbl:

F =+VF2+ F2 + 2F F cosp = 2F cos
n 12 12 Y

[IpakTukaiblk ecenTeylepae TEH ocep Kyl aijablH-ajia Kepy KylliMeH
epuekreneni: F, = 2Fgsin (aq/2).

MexaHuKanablK OEpUTICTEpIiH IMIHIE OChI HUITINI 3BEHOJIBI OepulricTep oTe
KYpaeni KepHeylik Kyiae Oomanel. OHBIH immiHAe Oemmikti Oepimic Te 6ap. KyMmbic
ictey OapwichiHAa OCNIIKTIH OONBIHIA KepHEY OIpKaIBINTHI OO0IMaiabl, Y3bIHIBIFBI
OOWBIHIIIA Op JKepiHae opTypii Oonanwl. bip OGenmIKTIH Ke3 KeNreH KUMAaChIHIAFbI
KEepHEY/IIH MOHI Jie opTyp:i 0onaasl. MyHBIH ce6e01 THIHBIIITHIKTAa TYPFaH/la, HEMECe
0oc Kypic Ke3iHAe OacTankbl KEpHEY alJblH-ajla KepUTy KYIIIHEH TYbIHAAWIbI, apbl
KapaTra TapMakTapJarbl KEepHEyJep KOChUIabl. BeNaiKTepliiH IIKUBTEpre HUIETIH
KEpIJIepiHJIe UUTYy KepHEYyl KOChLICA, IIEHTPre TEMKIIl KYIITEH TYbIHIAAUTBIH KEpHEY
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Tarbl 6ap. Ocbl K%EHeyHepI[iH OapJIbIFbI MaTepHaniap Kenepricinyeri GopmyiaMmeH
ecenreneni:o =—, o _Fi; o0 =""*; o0 =—";

0 4 174 255 A oA
o =¢E=", 0= _"=pv?

H d v A
Enai I'yk 3aHpl GoMbIHIIA TapMaKTapAblH KepuUly KYIITepl apKbUIbl OENJIIKTIH
CaJIBICTHIPMAJIbl ChIpFaHaybl aHBIKTAJIA]IBI:
Fi—F, F;
EA " FA
Conrbl Gopmynanapaarbl A — OCNIIKTIH KeJJeHEeH KUMACBIHBIH ayjaHbl, E —
OenIiK MaTepuaIbIHBIH CEPIIMALTIK MOIYI1, al § — OCJIIKTIH KaJIbIH/IbIFbIL.
OkcrutyaTanusiaay OapbichbiHAa OCNIIKTIH Y3aKKa TO3IMILUIIN TeK KEpHEYIiH
MOHIHE FaHa OalJaHBICTBI €MEC, KepHEY IUKJIIHIH >KUUIIrHE e OallaHbICThl, SFHU
ecernrey OapbIChIHIA KEPHEYJIK >KarFmaiapl Oury kepek. On MakcuMman KepHey
OOWbIHINIA aHBIKTAIAJbl. AJl KEpHEyIiH €H YJKEH MOHI OCJIIKTIH JKETeKIIl
TapMaFrbIHBIH Killll IIKKBKE MUITEH JKEepiHJie 00Jabl KOHE TapMAKTaFbl 0y = 01 — 02
ooica, Oy =01+ 0y + 0,= 09 + 0,50 + 0, + 0, 6omankL
Bbepinictig TapTy KabuLIETTUTIr! OSNIIK MeH MIKUB apachlHIAFbl YHKeIic KYIIHIH
mamacbiHa OainanbeIcTel. Ochl OalinaHbICThI JI.Diep aHbIKTaFaH.

1 F, ef* +
Fi=Fels F1=K sz —7; F2=?(ea_

[IpakTrikama OepimicTiH TapTy KaOUIETTUIIriHE OalIaHBICTBI ecenTeyiiep
CeIpFaHay rpadurine Herizaenemi. An celpraHay Tpaduri apHaibl 3epTxaHajgapaa
HKCIIEPUMEHTTEP apKbUIbl KypbUiaabl. CelpraHay rpaduri TapTy >KOHE ChIpFaHay
kod(dunMeHTTEP1 apachIHIaFbl OAMIAHBICTHI KOPCETE/II.

6. bk BIPIBI Oepiic

KapanaiiblM MIBIHKBIPIBI OSpuTIC TICTI AOHreNeK Tapi3/iec €Ki KYJIJIBI3IIaIaH
XKoHE onapbl Oip-OipiMeH OalIaHBICTHIPATHIH MIBIHXBIPAAH TYPaabl. JKyIIbI3aHbIH
Oipeyi eTekIni 0oJica, eKiHIITICT )KeTeKTeT1 O0JIaIb.

E =

15-cyper. LLbIHxKbIpIIBI OEPLTIC
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ApanapblHIarbl  OepuIiC IIBIHXKBIP apKbUIbI icke acaisl. Ocbl HETI3ri
AJIIEMEHTTEPIMEH Oipre IIBIHXKBIPIBL OepUIICTEPIEC KEepy KoHE Mailiay xaOabIKTaphl
ENISS

[ brHXbIpIIbI OepuTiCTepIH apTHIKIIBUIBIKTAPHL: a) LIHICTI OeputicTepAlH 6acka
TYpJiepiHe KaparaHaa OipiiaMa apakallbIKTBIKKA OpHAJACKaH Tapajielb OCTep
apacblHJa KOJIJaHy MYMKIHJII;

0) OenmikTi OepuIICIIeH CalbICTBIpFaHAa KeJieMJlI eMeC JKOHE Oepulic CaHBIHBIH
TYPaKTBUIBIFBI; B) OIp IIBIHXBIP apKbUIBI KO3FAIbICTHI OlpHEIIe >KEeTEeKTeri
KYIIbIBIIAFA KEeTKIZy MYMKIHAIr. Kemmrumikrepi:

a) IIBIHKBIPJBIH ~ Y3apyblHa, TO3yblHA  OaMJIAHBICTBI  Kepill OTHIPY;

0) MOHTaXX JKOHE YKOHJIey OapbICBIH/IA TYPHIC KYPACTHIPY.

KonpanbicTarsl MIBIHXKBIpAAp YII TOMKAa OeJiHENl: KYKTepAl KeTepin-Tycipyre
apHaJIFaHIap; TapTy MBIHKBIPHI — TaCKIMAJIAAYIIBI MAIIMHATIAPD MCH MEXaHU3M/IEP/IE,
KOHBeHepiiep/ie KONTaHbUIAbl; KETCK IIBIHKBIPHl — MEXaHUKAJIBIK YHEPTUSHBI Oip
OUTIKTEH eKIHIII OUTIKKE KETKI13Y YIIIH KOJJaHbLIa/Ibl.

/. Heri3ri 3JieMeHTTepPiHiH KOHCTPYKUIHSCHI

XKerek MIBIHKBIPIAPH KOHCTPYKIMACBIHA OaMIaHBICTBI TOICAJIbl  POJIUKTI
HEMeCe BTYJKAJIbI, TICTI, OpTYypyi (acoHABI 3BEHOJIBI OOJBIN KeJce, IalbIHIay
TEXHOJIOTHSIChIHA OailIaHBICTBI Oip, €Ki KOHE KOIl KaTapJibl MIBIHXKbIpJap OOJasbl.
Kenm karapnbl IIBIHXKBIpIAPAbl  YIKEH JUHAMUKAIBIK OCEpIepAl  JKOFaphI
KBUITAMJIBIKIICH JKETKI3y YIIiH KojmaHanubl. LIpIHKbIpIapasiH OesmiekTepi opra
KoeMIpTeKkTl  OonaTTapiaH  apHaibl  3aBoATapjaa  JalbIHAAN,  KYpPacThIPAJIbl.
[TapyambiblK  [MEH OHIPIC OPBIHAAPBIHAA IIBIHKBIPJIAPAbI JTalbIH KYHIHIE
naigajgaHaabl.

[IeIHXBIp MEH SKYIIBI3IIA OEpUTICTIH HETi3ri AJIeMEHTTEepi €KeHl >KOFapblaa
arteurraH. [LIBIHXBIp, ACHEISPAIH MUITIIITIIIH KAMTaMachl3 €TETiH TOICAIap apKbLIbI
OaillaHbICKaH TUIACTUHKANIAp MEH POJUKTEPICH HeMece Ti30eKTelin KOChUIFaH
optypii opmanarel BTynkanapjaad typanbl. [LsHxeIpiaapasl qalibiHIayFa aca KOHUI
OenmiHyMeH  Karap, KONTereH  TIXKIPUOENK  TEKCepyJIepAeH  OTKI3UIesdl.
HIbIHKBIpIapAbIH HETI3T1 CHIaTTaMachl NN KaJambl, €Hi, Y3UIy KayIliHe OKeiI
COFaThIH TUHAMUKAIIBIK SCEPJIep MEH KYLITEP alThUIaIbI.

Ochl MIBIHXBIPJIAPFa COMKEC €TIN KYIAbIIIAIap daibiHaanansl. Kem xarmaiiia,
IIBIHXKBIPIBI OCPUTICTIH KAJIBIITHL KYMBIC 1CTEYl JKYJIBI3IIAHBIH MaTepuaabl MEH
OHBI KBI3NBIPBITT OHACYre, MJalbIHIAy TEXHOJOTHSICHI MEH OHBIH JIOJIITiHE
OaitmanpicTel  Oonanel. TicTiH mpodwimiHe Kapail Ty3y, OHBIC, IOHEC TiICTi
KyJabRIagapasl 0onarteiH 45, 45X, 40X, 20, 20X mapkanapblHaH JalbIHIANIbI.
Kanmpl, MBIHKBIPILI OEpPUIICTEPIH MapaMeTpiepl JKOHE IKYJIAbI3IIA MEH
IIBIHKBIP/IBIH, OJIIeMICP] CTaHIAPTTAIFAH JKOHE HOPMATHBTIK Ky)KaTTapra
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enrizuired. LbiHxbIpasl Oepiiic opTaia xoHe Kail ailHaIaThIH OUTIKTepA1H apachbiHa
OpHaJacTBIPbLIAAbI, K6OlHECE PEAYKTOPIaH KEHIH Typabl.
1 2 2,5

16-cypet. BTynkanbl )koHE POJIMKTI )KETEK MIBIHKBIPIAPHI
8. FeoMeTpHsICHI MEH KHHEMATHKACHI
[eHxbIpsibl - OeplricTepAl  ecenrtey OapbIChIHAA MBIHAHBI €CKEPreH JKOH:
KYJIJIBI3IIAMEH UTIHICKE TYCETIH IIBIHXBIP 3BEHOJAphl Oenrimn meHOepre imrTel
CHI3BUIFAH KOMOYpHIIT OOMBIHINA OpHANacaabl. ANl 0J1 KONMOYPHIIITHIH >KaKTapbIHBIH

Y3BIHJIBIFBI TIBIHKBIP KaJlaMbIHa TeH 00Jica, KaObIpFanap caHbl KYIABI3IIAHBIH TICTED
caHbIHa TeH O0ousanbl (17-cyper).

17-cypert. LLIsIHXBIpIBI OEPLTICTEPIIH TEOMETPHUSICH MEH KHHEMATHKACHI
bipueme xynapimanap Oip NIBIHXKBIP apKbUIbl aifHAIATHIH OOJFAHIIBIKTaH,
OJIApJIBIH JKBUIIaMIBIKTaphl Oipaeit 6onmansl. Kymap3manapabl 0alaaHBICTBIPHITT
TYPFaH MIBIHXBIPIBIH KbUITAMIBIFbI MBIHA TeMeHTnlgri dbopMyIamMeH ecenTeneui:

e wzZp
~ 2m-1000 60 -1000
IbHXKbIpaABI  OepilicTiH —~ Oepulic  CaHbl  KETEKIIl JKOHE  JKETEKTErl

AKYJIJIBI3IIATIAPABIH OpTallla KbULIAMABIKTAPhl W1PZ1 = WPZy TEH 00Jabl IeTeH
IAPTTaH AHBIKTAJIA/IbI:
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u=%4="4=2
w2 nz Z1
MYHJIAFbl (W1 KOHE W2 — KETEKII1 KOHE JKETEKTerl >XKYJAbI3IIANAPbIH OYPHIIITHIK
KBUIIaMJIBIKTAPhI, 111 )KOHE Ny — 9pOip KYJIABIBIIAHBIH aifHANY KULIIr, Zq )KOHE Z; -
KYJIIBI3IIAIAPIBIH TICTEP CaHBI.

BepunicTiH OacThl mapameTpi — WIBIHXKBIP KagaMbl p, MM Oepiieni. Ocbl Kagam
apKbUIbl CTAaHAAPTTAH LIBIHXKBIP TaHAayMeH Oipre, OepuTICTIH OapJIbIK F€OMETPHUSIIBIK
napamMeTpiepi  KoHe  OeJIEeKTepJiH  ejmemiepl  KaJaMMEH  ©pHEKTele/l.
KynaemanapasiH ock apakambIKTeiFel @ = (30 <+ 50)p OomraHbl €H THIMAL Jem
YCBIHBIC YKacaJFaHMCH, Killli YXYJIJBI3IIAHbI IBIHKBIPABIH KaMTy OYPBIIIbI, €H KEM
aerenae 120° 00ysl YIIH Qpip = 0,5(dg1 + dgz) + (30 = 50)Mm Gonysl THIC, a
Amax < 80p acmnaysl kepek.

Tictrep canbl zq = 31 — 2u xoHe Zy = Z U popMmynasappIMEH aHBIKTATIAbI 113,
KYIIBI3IIAIAPIBIH 6¥pmny OypeIibl @ = 21/z ecenreneni. XKyap3manbH OeTilI
IIeHOEP1 MIBIHXKBIP POJUTIHIH IIEHTPIIEPi ApKBUTBI ©Te1 /1e, ObUTail aHBIKTAIA/IbI:

— P
sin (m/z)  sin (180°/z)

Tic TebenepiniH auameTpi Oepilic KagaMbIMEH Oipre, IIBIHXBIPJIbIH
KOHCTPYKIIMSIChIHA Ja OalIaHbICTBI OOJNBIN KaTaJbl. MbICATIbl POJMKTI IIBIHXBIP
YILIiH:

180°
da = (cth +0,7)p — 0,31d1

MYHIaFbl d1 — PONMKTIH auaMetpi. Kamam >koHE KyIIbI3IIaIapJblH TICTEp CaHbI
Oenriai 00JIFaH COH, ITBIHXKBIP Y3BIH/IBIFBI €CENTENICII:
I =Q+Z1 +Zz_|_( 2—21)2
p D 2
AJBIHFaH HOTHDKE OYTIH CaHFa JeiH AOHTeleKTeHe i, MyMKIHIITIHIIE XY CaH
Oosranbl aypeic. KaOburianFaH MoH OOMBIHITIA OCh aPAKAIBIKTHIFBI HAKTHUIAHAIBI

P

P Z1+Z2 Z1+Z2 ¢ Z2—Z12

T+\/(LP—T) _8(7) ]

9. IbiH:KBIPIaBI OepidicTepaeri Kymrep
Ke3 kenren OepuricTeri CHSKTBI IIBIHXKBIPIBI Oepimicteri kKyarra P = Fv
Hemece P = Tw dopmynaceimen ecenteneni. Onma Fyv = Tw Oomaasl XKoHE
KBUTIAMABIKTEL OYPBIITHIK JKBUIIAMIBIK APKBLIBI OPHEKTEH OTBIPHII, MICHOEPIIK
KYIITIH ()OPMYyIachl ajibIHAbI.
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Bepinicte mbHXBIp OCNIIK CHUSKTHI €Ki TapMaKKa: >KETEKIl KOHE JKETEKTErl
tapMmakTap Ooinbin OesmiHenl. IIIbIHXBIPIBI OEpUIICTIH CXeMachlHlla KOpPCETUIreH
F1x9He F2 — IWIBIHXKBIPIAPIBIH ~TapMaKTapblHAAFel TapTy Kymrepi (49-cyp.),
oJlapJiblH ~adWbIpMachlHaH MIeHOephik Kym F, adbIKTananbl, sfHu F;—Fy =
F, wbranel. HIeiHxbIpasl OepuricTe anjblH-ajla Kepuly LIBIHXBIPABIH €pPKIH UIIHII
TYpFaH —CaJlMarblHbIH dCepiHeH Oonmaawl gen  Kabwbuimam, oa  Fo=Kraqg
(dopmynacsIMeH aHBIKTaNabl, MYHJIAFbl @ — TapMaKTap/bIH Y3bIHBIFbI, OHBIH MOHI
OChb apaKalIbIKTHIFBIHA JKYBIK Oonamel, g = 9,81 m/c? , an Ky — iminin Typy
KO3 PUIIMECHTI, KETCK IIBIHXBIPHIHBIH OpHAJacyblHa OalIaHBICTBI. | OpHU30HTAN
opHanackan Oepimicrep ymin Ky = 6, kenbeynik 30° -tan ackanmap yuin Ky = 4,
45° -tan ackamaap ymwin Ky = 3, xenoeymniri 60° -tan Oacran Ky = 1,5, an Tik
(BepTHKaib) OpHamacKanaap yurn Ky = 1.

Kosranran ke3ne HeHTpAeH Tenkim Kym F, = quv? ocepiHeH € UIBIHXKBIP
Kepuryre yinbipaiasl. byn GpopMmynagarel ¢ — Y3BIHABIK O1pJiri OOHBIHIIA IITBIHXKBIP
Maccachl KI/M-MEH OJIIIeHe] ], ajl U — MEeHOEPIiK KbUIIaM/IbIK.

18-cypert. LLbHXBIpabI OEpiTicTET] KYIITED

[c xy3iHme Oap MYMKIHIITIMEH >KYMBIC ICTEN TYpFaH OEpULTICTIH KETEKIi
TapMarbIHbIH Kepinyi F1 = Fy + Fy + F,, dopmynaceiMen Tabbica, )KeTekTeri F, MoHi
Fo Men F, -HBIH YJKEHIHIH MoHiIHE TeH Oosambl koHe F, >KyiapI3iiara KBICHIM
KacaMaubl. AJ IIBIHXKBIP JKYIBI3IIA apKbUTBI OLTIKKE TYCIPETIH XKYKTEMecl Keleci
dopmynamen ecenrenenl. Fp, = KpF: + 2F, , mynnarel K; — JMHaMHKanbIK
K02(GuMeHT. BIPKAIBINTEI, TYPAKTHI )KYKTEMEMEH JKYMBIC ICTEMTIHAED YIiH K =
1, anm COKKbIMEH HEMece YJIKEH JKYKTeMEMEH KYMbIC ICTeUTiH Oosica, 1,25 men 2,5
apacblHaH KaObLIIan Ibl.
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10. I bIHAKBIPJIbI OepUIICTIH NPAKTUKAJIBIK ecedi
[ BIHXBIPIIBI OEPUTICTIH MPAaKTUKAIBIK ecedl Oepiiren KyaT P, aifHamy >KHUIITT 11
XKoHe OepuTic caHbl U OOWBIHIIIA OEpilic KaJaambl p, KYJIIbI3LUIAHBIH TICTEp CaHbI Z-
neH OepulicTIH OCh apaKallbIKTBHIFBIH aHBIKTayMeH Oipre, IIBIHKBIPJAbI OEpIKTIKKE
OHE ToIlcajapAarbl MYMKIHIIK KbICBIM OOMBIHIIA TOIIMIIKKE TEKCEPYTe SKeIe/Il.
[ninicy mpuHuMni GOMBIHIIA KYMBIC aTKapaThIH LIBIHXbBIPJBI Oepuric yuriH Fo
MOHIHIH acepi OeniikTerifeil, srHu yihkenicTi OepuricTerineid Oonmaiiibl ekeH, €H
yiikeH acepi F; -HiH 4% Oonaabl. IIsHXbIpabsl Oepiiic skail >koHE opraiia >KYypicTi
OosraHabIKTaH, F,, KYIIiHIH Kepyl jae ce3iimen »karaiabl. Ce6eOi OHBIH ocepi Oap
oonransl F¢-HiH 0,2% rana Oonanbl ekeH. OcblFaH OalaHBICTBI KEHOIp jkKaraiina,
TEK JKETEKIl TapMakK FaHa XYMbIC aTKapajisl, skuu Fp =~ 0 , F; = F, Oonaasl na,
NPAKTUKAIBIK €Cell OHaJIaHa TyCe/l.
erHxblp OepikTiK Kop KodPduiMeHTI OoibliHIIA TeMeEHIETl (opMmyIameH
TeKcepuIei:
b &5 g0 ¢
Kk ¥ _FF
I t 0 V
[IbIKKaH HOTH)KE HOPMATHBTIK IIAPTThI S = [S| KaHaraTTaHIBIPYbI THIC.
Te3iMautiri Toncasapaarbl MyMKIHAIK KbICBIM OOMBIHIIIA TEKCEPLIETI:

prIC ~

@ < [p] KbIC
MYHJIAFbI Py c — TOICANAPAAFbl KbICBIM, d MEH B — poJluk IuaMeTpi MEH LIBIHXKBIP
eHI.
11. Apanac kencartblibl OepiaicTep

bi3 ocwiFaH JeiiH KemcaThUIbl TICTI OepiaicTep MeH Oepllic MEeXaHU3MJICPiH
KapacThIPABIK. OHIIpiCTe KOIcaThlIbl OepuricTep apanac 0okl Keneal. MbIcambl,
TOMEHJIET1 CypeTTeri KemcaTblIbl OepuTic: Kaimak OeIIKTi, MIHHAPII KUFaIl TiCTi
KOHE TIBIHKBIPJIBI OEPITICTEPACH TYPAIbI.

XKanmel Oepuric caHbl Jkeke OepuTicTepaiH OepiIic CAHBIHBIH KOOCUTIH/ICIHE TEH

EKCHIH OUIeMi3, SFHHU Uy = Ugg ° Urg ° Umg O00mamel. Ocbl  GopMyJIaHbI
TCOMETPHSIIBIK TTapaMeTpiepi apKbUIBI XKa3cak,
d>
u = Ao ds _  dp 74 Zs

x  di(l—g) d3 ds  diy(l—¢) z3 zs

Oomagbl KOHE MYHIAFbl: di , d2 — JKETEKIIi XOHE J>KCTCKTerl IIKUBTEP.IiH
auameTpiepi; d3, d4 — TICTI IOHTeNeKTepIiH Oenrinn quaMerpiepi oonca, z3 , Z4 —
OJIApJBIH TICTEP caHbl, al ds , de — KETEKII JKOHE JKCTCKTETl JKYJIbI3IIaIap IbIH
OeJiriil nuameTpliepi 0oca, Zs, Ze — OJapiblH TICTEP CaHBI.
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19-cyper. Apanac kercarblibl Oepiiic
butikrepain OYpHIITHIK XBUIIAMIBIKTapbl MEH alfHaITy JKHUTIT1 apKbLIbl OpPHEKTECEK:
wy .
u = “ . Wy W
« L
Wy Wy Wy Wy

ny - -y ny
ny Ny

Bbepimicre komiMri umdpmeHn Oepiric Oemmekrepi OENTUICHIeH, al pUM
mudpeIMEH  OOJIIIeKTep OTHIPFBI3BUIFAH OuTiKTep Oenrinenred: | — OacTanksbl
(xerexmi) Oimik, Il sxone 1 — apanbik 6utikTep, IV — xeTekTeri (KYMBbICIIIB) OUTIK.

Kemncateiner O6epimictiy xkanmsl [TOK skeke caTburapabIH KoHE YII MOAIIHITHUK
*kyObIHBIH [TOK kebeliTiHmicine TeH. Mpicaibl, 1-KecTeH1 maijadaHbIl €CeNTeCceK:

M= M66 M6 " Nues "N = 0,97-0,98-0,92-0,99° = 0,85
12. ®puknuonabl OepigicTep :KIHe 0aPAbIH KIaccuPUKANMUACHI

Opukimorapl 6episic 0ip-OipiHe KBICHUIBIN TYPFaH €Ki JOHTEIEKTeH TYpPaJbl.
OnapasiH KYMBIC ICTEY1 KBICBIM KyIIIi F, ocepiHeH »aHacy OeTTepiH/ie TybIHIAUThIH
YHKemic KymriHe HeriaenreH. OJ yIIiH MbIHAa IIaPT OPBIHAANYBI THIC: Fy < Fyyy ,
mynparbl Fy = Fy = Fyp — meHOepmik kym, an Fyye = fF, , f — yiikenic
koddumuenti. byn mapTThl cakTamay, He MAapPTTHIH OY3BUTYBl JOHTEIEKTEPIIH Oip-
OipiHe KaTBICTHI ChIPFaHAYBIHA JKOHE T€3 TO3YhIHA OKEJIM COFaIbl.

Bapnbik ¢puknuonasl OepuricTepAl ekl Tomka Oesiyre 0oJiajibl: peTTEeIMENTIH
OeputicTep, AFHU Oepulic KaTblHAChl TypakThl OonatbiHmap. Kenemici perreneTin
OepulicTep, HeMece Bapuaropiap, Oyiapja Oepulic KaTblHACBIH €I  CAThICHI3,
y3u1icci3 OIpKaJIBIITBI ©3repTyre MyMKIHIIK Oap. ATaifaH TONTapAblH OPKANCHICHI
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OCBTEpiHIH OpHaJacyblHA JKOHE KOHCTPYKIHS CpPeKIIENKTepi MEH KYMBIC
mapTTapbiHa OalIaHBICTBI CaH ajyaH opTypil Oepurictepai kamtuuabl. Omap
UUJTUHIPIIK, KOHYCTBHIK, IIApUKTI, POJUKTI, T.0. Oombmm Oemineni. OckTepi
napasuresbaep — uuHapii (20-cyp. a) aen artaica, KAbLIbICATBIHIAAP — KOHYCTHI (20-
cyp. 6) nen atanajabl, OochbTepi adkacaTeIHAap keOiHece BapuaTopiap (21-cyper)
0onaabl. OPUKIUOHBI allIbIK OepulicTep — KYpPFaK, MalChI3 >KYMBIC ICTEUTIHJED,
’aObIKTapbl — apHalbl BAHHATAp/a MailJIaHbIIT TYPATBIHAAD.

a) 6)
20-cyper. IlumuHapii >koHE KOHYCTHI (PUKIMOHABI OEplIic cXeMachl
APTBIKIIBUIBIKTAPBI: KYPBUIBICHI KapamaibIM jKoHE JalblHIay OHAM, ©31 ap3aH.
XKymbic Kke3iHAe TOKTaTnai-aK KOCHIM, aXbIpaTyFa >KOHE KO3FalbiC OarbIThl MEH
Oepimic caHbIH e3repTyre Oomjansl. KeMmmutikTepi: KbICBHIIT TYpYy VIIIH apHalbl
KaOIBIKTHIH KKETTUIIrT MEH OJIApJIbIH OLTIKKE JKOHE TIPEKKE ocepiiepi, ChIpFaHayFa
OailIaHBICTBI OEP1TIC CAHBIHBIH TYPAKCHI3ABIFBI JKOHE TE3 TO3YHI.
dapmaneBTTIK caidaga OOJCHIH, Oacka canmamapaa OOJICBIH armapar, Mmpuoop
Kacayaa (PpUKIMOHIBI OepuTicTepal JKETEKIIl Topan PeTiHAE Ka3blll OaKbLIaNTBhIH
TeTiKTepAe KeOeiTy, Oeny, muddepeHnmangay, HHTETpaiIay XoHE Tarbl Oacka
oTepanysIapabl A1 OpbIHAAY YIIiH KOJAaHAIBI.
20-cypeTTe KapamaibiM PEeTTEIIMEUTIH MIJIUHIPI KOHE KOHYCTH (DPUKITHOHIBI
Oepiic cxemachl keckinaenreH. Omap OeTTepi Teric eKi JOHTeIeKTeH (KaTOKTap/laH)
Typansl. JleHrenektep Oip-OipiHe KBICBUIBIT TYpydapel Tuic. lIlpakTukana
JIOHTEJICKTEPIIH KBICBUIBITT TYPYBIHBIH €Ki Tocimi Oap. bipeyl — cepimmenep xoHe
OypaHJaIbl BUHTTIK KYPBUIBIMIAP apKbUIBl TYPAKTHI KYIIMEH KBICHIT TYPAaTBHIHIADP.
EkiHmrici — KbICBIM KYIIl ©3Tepill OTHIPAThIH, aWHBIMAJbl KYKTEMEJl aBTOMATThI
TETIKTEp apKbUIbl KbichUIaThIHAAp. KpICY TocUTiHIH KalchIChl 0oJica J1a, JOHTeIeKTep
OeTTepiHIH >KaHACYBIH JKAKCAPTHIM, TO3Ybl TOMEHIETII, OCpPLIICTIH canajibl O0JybIHA
YJIKEH YJIeC KOCaIbI.
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Hunubanpni  GpuknuoHAbsl  Oeputicte opOip JOHreNeKTepAiH  MIEHOEpIIiK
KBUIIAMABIKTapbl TOMEHIET1 (POpMyJIaTapMeH aHbIKTAIA bl

_ widy _ mnidy _ wadp _ mnpdp
N = 2 60 2= 2 60
CBIpFaHAYChI3 agzlégnaﬂm JIeCeK, OHJIa )KaHacy ChI3bIKTapbiHaa V1 = V2 6omaaer. Onai
bomca «@ldl = —“—=xoHe w d = w d wmbranel. OCbl TEHIIKTIH €Kl JKarblH W d
11 2 2 21
2 2

kebOeiTiHaiciHe 06Jie OTHIPHIN Ta0AThIHBIMBI3:
widy _ @2d2 ocpipan @l = &
wzd1  w2di w2 di
Ocsl TypaeHAIpyAl ailHaTY XKUUTIr apKblUIbl OPBIHJIAI, €K1 )KaFbIH N2di-re Oeiie

OTBIPBIT KeJIeCi OpHEKTEP/Ii aaMbI3.
mnidy _ mnad; xKoHen d =n d nidy_npdy, ny _ dp

60 v 60 11 22 n2d1_n2d1’ n» d1
Tennixrepai 61p-6ipiMeH CaJbICTBIPA OTHIPHIN, PPUKIIMOHIBI OepLTICTIH OepiTic
CaHBIHBIH (OPMYJachl TaFalbIHIATAIbI.

w1 Ny d;
u g g =}

w7 ny dl(l X7, 8)
MYHJaFbl € — ChIpFanay kodddunuenTi, on €=0,01+0,03.

OcbTepi KUBUIBICATBIH  OepuTicTep/ie KO3FAIBICTHI  Oepy YIIIH KOHYCTHI
bpuknroHabl OepimicTepal makganaHbuIaAbl. KubUIBICATBIH OCBTEp apachIHAaFbl
OyphIII opTYpITi 60TYBl MYMKIiH, Oipak Ta kebinece 90° 6omasl.

Konycthl  pukmuonasl  OepuricTepai  ecenrereHae kejueci  (Gopmynamap
KoJtanbuiaibl: di = 2R sindq gos= 2R sin b, . An Oypeimr § = 61 + 62 = 90°
Oonrana, Oepijic canbl U = -~ =tg§ = ctgd Gomamsl.

sin 61 1
13. BepijicTeri KbIchbIM KYIIIi KOHE JIOHI€JIEK MaTepHaIAaPbl

OpuKIUOHIBI  OeplricTe  alWHaIMalbl  KO3FAJIBIC  JKETEKI  JOHreJeKTeH
(KaTOKTaH) J>KETEKTerire MOeHTeNeKTepiH Oip-OipiMeH >KaHacaThlH IKepJiepiHjae
TYBIHIAUTBIH YUKENIiC KNIl apKpUIbl Oepiimemi. Al yHKeNiC KYIIIH TYbIHAaJaThlH
JOHTeICKTEP 11 KbICHINT TYPATHIH KBICKIM Kymii. [{uauHApl qeHrenekTep apachiHIaFbl
KBICBIM KYIIII TOMEHIEeT1 (popMysiaaH aHBIKTAIA bl

kF =fF, F _kE
t n n f

KoHycTsl nmeHremekTep apachblHAAFbl KBICKIM KYIIi MbIHA (QopMylasapMeH

ecenTene/i:

kF.= fF, = fF,1/sind1 kF; = fF,5/sind,.
myHnarel K — imiHicy Kopsl, k=1,25+1,5 kymTik 6epinictep ymiH, k=3, npubop MeH
amnmnaparrap YIIiH.
ApanapblHIaFrbl KaXXeT KbICBIM KYIIl TYpPaKThl 00y YIIIH (QPUKIUOHIBI
JNOHTEICKTEPIIH  MaTepuaiapbl  YIKeH  Yikemic kodpdurmenti f  koHE
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OeJIIIeKTEP/IIH ChIpFaHay MeH Jomaiay OapbIChIHIA IIBIFBIH a3 00Jly YIIiH KOFaphbl
cepmiMaUTiK Moayil E ne OonynansipMeH Oipre KbulyFa, TO3yFa TO31M/I1 )KOHE bUIFall
CiHOeUTIHeH 00JIybl KepeK.

OPUKIMOHIBI JAOHIENCKTEP IIBIHBIKTHIPBUIFAH JKOHE KBI3ABIPBINT OHACITEH
OonaTtTapjaH, OEpIKTIr >KOFapbl MIOMBIHHAH, KOJIAJJaH KOHE TEKCTOJUT, T'€TUHAKC
Hemece (QuOpo MaTepuangapblHaH JdalbiHAananel. JleHrenekTep KyObl YIIH
KOJIJIaHBUIATBIH MaTepuayijgap Yukenaic KodhduIMeHTi MeH CepmiMAUNK MOIyl
KECTECIH/IE KOPCETIITECH.

YiikeniceTiH MaTepuaiiap CeIpraHay CepriMauik
K03d-Ti, f moayni, E MIla
Bonar Gosat GotibiHIIa (YHEMI MaliaHa I bl) 0,04...0,05 Eg=2,1-10°
Bonat 6onat Hemece mokbIH OOMBIHINA (KYPFaK) 0,15...0,18 E,=12-105
Bonar TekcTouT OolibIHIIA (KYpFaK) 0,20...0,25 E.=6-103
Bonat koma OotibIHIIA (IEPUOATHI MaiIaHa Ibl) 0,08...0,10 Ex=1-10°

14. Tyiiicy kepHeyJiepi :xxoHe GpUKIHOHABI OepliicTepai TO3iMATIKKe ecenTey

Kympic icTey OapbIchiHIa (QPUKITMOHABI KYNTApJAbIH Oip-OipiHE KaHACaThIH
OeTTepi yritury, KeJiHy, TO3Y, )KapbULy CHSKTBI OYJIiHYyJIepre YIibpaybl MYMKiH. by
aTanraH OyJiHy TYpJiepiHiH OapiblFbl JKaHACy alMarblHIAFbl KEpHEy IaMachlHa
OatimanpicThl Ooanpl. COHABIKTaH (PUKIHOHIBI OepuricTepi OCpIKTIKKE KOHE
TO3IMJIUTIKKE €CenTey >KaHacy KepHeyi OoiblHINa Kyprizureni. JXaHacy kepHEyiH
mamaceiH ['enpux ['eprrig popmynaceiMeH aHbIKTalMbI3. CBI3BIKTHI KaHACYIa, SIFHUA
*aHacy OeekTepi 0ip ChI3bIK OOHMBIMEH JKaHACKaH1a

o D
c =0418V"= < [0] , E _ 25, __p1p2
H bpxen H Kes E1+Ez’ KeJl p1+p2

MYHIarbl D — ykaHacy OcTiHiH eHi, E ., — MaTepuanmapplH KeATIPUIreH CepIiMILIIK
MOJYII, Pyen —KEIATIPUITEH KHUCHIKTAP PAJANYCHI.

OpUKITMOHIBI MEXaHU3MJIEP MEH BapHaTopiapia 3JeMeHTTepi Oip-OipimeH
HIapUKTEp HEMece chupaib OeTTep apKbUIbl >KaHacKaHaa, Oepulic Te, KO3FaJbIiC Ta

HYKTEJIK ’KaHacy apKbUIbl xkacamtanbl. Hykreni skanacy, acipece eki map x’aHacKaH/a
nbken 3 TIZ2500EgkF1
oy =0388V—— < [o]n; aw = (u+ 1)\/[ ) ;

Pxen oy ufppwni

Wpy = — = 0,25 + 0,6

aw
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XKanacy kepHeyi OOHBbIHIIA OCh AapaKalIbIKTBIFBl ~€CENTEeNeAl JKOHE  OCh
apaKallbIKTBIFBl Oenriii OOoNFaH COH JeHIeJeKTepAlH (AUCKUIEpAiH) IhaMeTpiepi
AHBIKTAJIA]TBI.

15. BapuaTtopaap

Bapuartopnap JkeTekini 3BCHOHBIH TYPaKThl OYPBINITHIK JKbUIIAMIIBIKIICH
KO3FaJIbIC JKacay OapbhIChIHIA JKCTCKTErl 3BEHOHBIH OYPBIIITHIK KbLUIIAMIbIFbIH
OIpKAJIBINITBI YKOHE CaTBICHI3 ©3repTyre apHairaH. BapuaTopnapmaa 0acThl KO3FabIC
peTiHae opTypiai Oepimicrepal — (QPUKIUMOHIBI, OENAIKTI, HIBIHXKBIPIbLIAPAbI
KosaHaael. JKeTekin >KOHE KETEKTerl JJIEMEHTTEepl TIKeNel jkaHacaThIHAAW eTimn
JTaWbIHAAIFaH JKEKe MEXaHW3M TypiHJe Je nakjganaHeuiagbl. Tinte, Keubip
MalIMHalapaa, — ocipece  XKEHUT  JKOHE  XMMHUKO-(apMaleBTITIK  ©HEPKOCIM
’KaOIBIKTApPBbIH/Ia JKBUIIAM/IBIKTBI OipKAJIBINITBI PETTEY TEXHOJIOTHSIIBIK MIHJIETTI
0ombi TabbuTya. COHMAN-aK KO3FaJIbICTBI CATBICHI3 PETTCY MallTUHATAPBIH KYMBIC
OHIMJIUTITIH apTThIpYyFa ceOemnIii OOJIbIMN >KaTaIbl.

OHIpICTI aBTOMATTAHIBIpYyFa OailIaHBICTHI BapuaToOpJiap KEHIHEH KOJIaHBICKA
enyne. KOHCTpYKUHMANBIK epeKIIeNIKTepiHe KOHE KYpaMbIHIaFbl OOJIIeKTepaiH
dbopmackiHa OaillaHBICTHI OJIAPABIH TypJiepl caH amyaH. bipak Ta OapibiFbiHa Oip
OpTaK KOpCeTKIIl — peTTey Juarna3oHbl. Perrey auama3oHbl KETEKTErl 3BEHO
KBUTIAMIBIFBIHBIH ©3TepYiH CUTIATTANIbI ®KoHE OblIall aHBIKTANIA b,

D = Umax — N2max v dZmax
Umin N2min dZmin

byn dopmyna keitbip Mexanusmaepae Oepinic KaTbIHACHIHBIH MaKCHUMasl JKOHE
MUHHAMaJI MOHJIEPIMEH aHBIKTaJICa, CHJIrl OipjiepiHae OYPBIITHIK SKBUIIAMIBIK
apKbUIBl  aHbIKTanmanbl. KemecinepiHae dJIEMEHTTEpIHIH  oJIeMaepl  apKbUIbI
AHBIKTAIIA]TBI.

4
Tl ny - \i\
l\w [H:l Y7773
IJW dz i”m

T
e 5 =j' dymax

F,, < dzmuli
<

21-cypet. Bapuaropnap
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Mpicanra, npubop MEH anmnaparrapia ki Ke3JeCeTiH MaHaiIbl BapuaTop bl
Kapactbipaiiblk. OpUKIIMOHABI OepuricTe eH OonmaraHja, O1p JTOHTECIEKTIH 63 OCIHIH
OOMBIMEH €pKIH KO3FallyFa MYMKIHJIr 0oJica, MaH1aiiael Bapuarop (52-cyp. a) aen
aTailnpl. Manpailnel BapuaTtop POJMKTI-IUCKUIL OOJIBIN  KeJedl JKOHE perTey
JIMara30HbIH aHBIKTAY YIIIH OEpuTiC KaThIHACBIHBIH MaKCHUMAaJl KOHE MUHHMAaJl MOHI1

ecenTelIe/l.

u I (5] A d2max. u n ~ d2min
max d min =~
N2min di N2max d1

216-cyperte BapuaropiapiblH Oip epekiie Typi kepcetuired. Oy Bapuatop
JoMaliak Top popMalibl €Ki AOHIeNeKTeH Typaabl. CoJl IeHTrelIeKTep apachiHaa epKiH
OYpBUIATBIH POJUKTEP OpHAIACTBIPBUIFaH. bepisic KaThIHACBIH ©3TePTy POJMKTEPIi
OYpYy apKbUIBI KOJI RKETKI3LIS/I1.

Ponuktepnin OypbUTybl OapbICBIHIA OJIAPJBIH  JIOHIEJICKTEPMEH JKaHacy
paauyctepi R1 MeH R e3repeni. Ceiirir, OypBIITHIK XKbUIAAMIABIKTAPHI peTTeNe/l
JKOHE COJI Ke3jieri Oepilic CaHBIHBIH MOHI Kelieci (popMyrnanmapMeH ecenTenemi: u =
w1/w2 = Ra/Ry.

[TpubGop mMeH anmapatrapaa BapuaTopiiap €CenTerinl, OaKbUIayIibl, OJIIIEYIII
’KOHE TaFbl 0acKa TeTIKTepJIe ISy KYpbUIbIM OoJibil Ta0buTaabl. [Ipubopnapaa
KeOiHeCEe POJIMKTI, IMAPUKT1, BAJIMKTI, JUCKIJI BapruaTOpJiap KOJIaHbLIA/IbI.
4. NamocTpaumsiJIbIK MaTepuaJl: Iiakarrap, ciaiarap, MexaHiu3M MaKeTTepl )KOHe
MaliHa OeIIeKTepl, )KYMBIC ICTEN TYPFaH MEeXaHU3MIEPIiH BUICOPOIUKTEDI.
5. Oneouer:
Heri3ri:
1. TycinoB A., Tycinos K. TeopusinbIk xoHe KonnanOaasl MexaHuka. OKYJIbIK.
Anmatsr: 2014-7360.
Hy3en6aes C.T., Omap6exoBa O.C. Konmanbans mexanuka. Okynsik. |,11-6,2020.
Taykeb6aeBa K.C. Texnonorusuisik xa0dasiktap. OKy Kypansl. Tapas: 2015.-155 6.
TycimoB A., OcnianoB A.b. Mexanusmiep jkoHe MalluHaIap TEOPHSICHI.
OxkynbIk. AnmMatsl.: AtbMaHnax, 2017, -271 6.
5. ApanoB b.P. TeopusnbIk %oHe MHXCHEPIIIK MeXaHuKa Heriznepi. OKyIbIK.
[IemMkenT: OKMY, 2017. -266 ©.
6. o6xipames C.)K., baiikanoB A.)XK., Msip3anues JI.C. Mexanu3maepai
KYPBUTBIMIBIK aHamu31. Oaictemenik nyckay. [llsimkent: OKMY, 2014-566.
7. baitxanoB A. K., XKanracoBa K.O. Mexanukansik 6epinictep. OKy Kypaibl.
Anmartel: Dcnu, 2021-1256.

W™

Kocbimia:
1. ToxibaeB C.JI. Konman6anel Mexanuka. OKyasiK. Anmathl.: bimim, 1994. -336 6.
2. XKonngacOekoB O.A. MammHa MeXaHU3MJIEPiHiH TeOPUICHL. OKYJIBIK.
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Anmarter, 1979-424 6.

3. CarpmabikoBa b.A. Jlopinepain eHaipicTik TexHoiorusicbl. OKynbIK. LIIbIMKeHT:
OKMMA, 2008-3486.

4. Tneyoepaun K. K., Kapnenos C.A. MammuHanap »koHe MEXaHU3IEP TEOPUSICHI.
Oky kypansl.-Cemeit, 2009.-192 6.

5. Cepikbaes J[.M., Toxibaes C.JI. Mamuna netanbaapbl. OKyJIbIK. AJIMaThI:
Mexkrern, 1983 276

6. Omapos A.2K., Bareipmyxamesnon JK.K. Mamuna Oeniiekrepi.-AaMaTsl.: 9Bepo,
2005. 362 6.

DJIEKTPOHABIK pecypcTap:

1. Anapees, B.W./letanu MaminH 1 OCHOBBI KOHCTPYUPOBAHUS: [ DIIEKTPOHHBIIH
pecype]. 2013. URL:
http://e.lanbook.com/view/book/12953/

2. I'ynmua, H.B. Jletanu mammun: [DnekTponHbiid pecype]. 2013. URL:

http://e.lanbook.com/view/book/5705/

. bakbli1ay cypakrapbl

. Minrim 3BeHOITBI 6epilicTep/IiH KiacCu(HUKAIMICH MEH TTapamMeTpIiepi.

. IHIpIHXBIpIIBI OEpUTICTEPAIH T€OMETPUACH MEH KHHEMAaTHKACHI.

. bennikTi 6epimicTep1iH reoMeTPUACHl MEH KHHEMAaTHKACHI.

. Mlinrim 3BeHOJIBI 6epiicTeperi KYITep MeH TUHAMUKAJIBIK KYKTeMelep.

. Yi#KenicTi OepuricTepaeri KyImTep MeH TUHAMUKAIIBIK JKYKTeMeETep.

O~ W NDEFEPO®

Ned napic
1. TaxkwipbiObl: Mammna OemnmekTepi »oHE TopanTap KOChUIbICHL. bypanmaisl,
IITOHKANbBI, IMIIUITI KOHE TICTI KOCBUIBICTAp Typiepi. KOHCTPYKIMSCHI >KoHE
aneMeHTTepl. [ eoMeTpusIIbIK oNmeMaepl MEH mapaMmeTpiaepi. APTHIKIIBIIBIKTaPhI
MeH KeMIIutikTepi. KonmanpaTelH OpbIHIAPHI MEH cajlanaphbl.
2. Makcatbl: OHpipicTe, acipece €HOCKKe apajackaHaa oTe JKHi Ke3JIeCeTiH
KOCBUIBIC TYpJAEpIMEH KOHE OJIapAblH KOHCTPYKIMSICHIMEH TaHbicy. KocChUIBIC
napameTpiaepl MeH OJIIEeMICPIH aHBIKTAY YIIIH TEOPHSUIBIK JKOHE MPAKTHKAIBIK
omicTepi OKpIM-urepy. MaTtepuangapsl MEH KOJIAAHBIIATBIH OPBIHAAPEIH OLTY.
3. [lapic Te3ucrepi:
1. MammHa 0eJeKTepi :K9He TOPANTAP KOCHLIBICHI

MammuHa KypaMmblHa €HETIH OeIIEKTep MEH TOpamTap opTYypJil TocUIaepMeH
OalmanpicTa  Oonanwl.  balinaneic  ke3iHae  AecHenep  Oip-OipiHE  KaTbICTHI
KO3FaJIMalThIHIA HEMece Ko3FamMmaibiga Oomybl MyMmkiH. KosramaTeiHmap e3apa
KHHEMATHKAIBIK JKYIT Kypam aTca, KO3FAJIMAaWTHIH OailylaHbICTap TEXHUKAJa
KOCBUTBIC JICTI aTajabl.
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Mamuna OenmiekTepi MEH KypacThIpblUIFaH OYHbIMAApIbIH KOCBUIBICTAphl Aa
optypiti. KochUTbICTapAbIH OapiIbIFbl aKbIPATHUIMAWTHIH JKOHE a)KbIpaMajIbl OOJIBII
eKire >KikTeneal. AXKbIpaMalThIH KOCBUIBIC JEM aKbIpaTy MEH JEMOHTaX Oy3YChI3 eIl
MYMKIH €MecTei eTim, OlpTyTac Kocyabl aiTanasl. bysl KocbUIbICTapFa MicIpin
OIpIKTIpY, 3aKJICTKaIbl KOCBUIBIC, JOHEKEpJeY, KEIIMACY, 6T¢ MKOFaphl KbICBIMMCH
KOCY TYpJIEp1 KaTaJbl.

Kocbhinatein OyiibiMaapasl  OysaipMmeit OipHeimie peT OefmiekTen, KanTta
KypacThIpyFa OOJIATBIH KOCBLIBICTAP/IbI aXbIpaMajibl KOCBUIBIC TOOBIHA YKATKbBI3aIbI.
Omnap OypaHnmanbsl jkoHE NPOGUIAI KOCBUIBIC, ChIHA, INMOHKA, MUIMI], IITHBTEP
apKbpUIbl KochbutaThiHAap. CoHmal-aK OHJIPICTE KOCBUIBICTBIH OChI €Ki TypiHE e
KaTHaNUTBIHIAPBI KE3ECII )KaTaIbl.

MexaHUKaablK KOCBUIBICTAD KOHCTPYKIMSUIAPBIHBIH KapanaibIMIbUIBIFbIHA,
acipece MalllMHajap MEH KaOJbIKTap TOPaObIH O6JIIeKTeNn-KypacThlpy OapbIChIHAA
KOJIAMJIBIFBI MCH KOHJICY KEe31HJET1 bIHFalJIbIFbIHA 00J1a KOJIJIaHBICKA KeHIHCH CHY/IC.
KoHe n1e oTe KOMKETIM/I1, JabIHIAY TEXHOJIOTHUICHI TOJBIK KETIIIPIITeH.

KoChIIbIC  KOHCTPYKIMSUTAPIBIH, ~ MaHBI3JLI ~ O6Jiri  OOoNbIl  TaOBLIAdBI,
COHABIKTAH  KOCBUIBICTAPABIH ~ calachlHa aca KOHUT OejiHill,  TeKCepuIim
KaTaTbIHABIFEI. KOCBUTBIC camaibl OOy YIIIH AYPHIC TaHAABIN, TEXHOJOTHSIIBIK
AKOHE DKCIUTYaTallMsIJIBIK TajlanTapra cail Oosynapbl Kepek. AJl KOCBUIBICTapIblH
YKYMBIC ICTey KaOUIETTUIIr MEH €CENTEPiHiH HETI3r1 KpUTepuiiepi — OCpIKTUTIT] KoHE
ceHiMIuIiri. MamuHamap MeH XaOJbIKTap JKYMBICBIHAA KONTEreH amarrap MeEH
Oacka Ja axaylnapra KOCBUIBICTApAbIH KaHAFaTTaHIBIPAPJBIKCHI3 camachl ceben
OOJIBIII JKaTabl.

2. Bypanja ;xoHe oJ1ap/bl AaiibIHaQy daicTepi

Bypanmanbl KOCBITBIC — a)KbIpaMmallbl KOCBUIBICTApIbIH €H KON TaparaH TYPI.
MynbiH cebebi, omapAblH Te3 JKHWHAJBII OHAl aXbIPAThUIATBHIHIBIFBL, Oacka
KOCBUIBICTAPMEH ~ CAIBICTBIPFaHAA ap3aHaay Ooyybl, opi ejdmeMiaepl  MeH
napameTpiepl  TOJBIK ~CTaHAApTTadFaH >KOHE ©T€ JKOFapbl CEHIMIUIIrIHIE.
Mammnanapaa OypaHaanbl KOCBUIBICTAp KOMTeN Ke3JeCedl JKOHE —aTKapaThbiH
KYMBICHI ©T€ MaHBI3]Ibl, COHJBIKTAH KOIl araaiyapaa OyKil MaIlluHaHBIH >KYMBIC
iCTey CeHIMIUTIr OypaHaaIbl KOCBUTBICTAP IbIH OCPIKTIrIMEH aHBIKTAIAIbI.

KoceutbicTapnbiy Oypanaanbl AemiHyl KOCBUIATBHIH Oemmiektepai Oip-OipiHe
KAaTBICTBI Oypay OaphIChIHIA ICKE acaThIHABIFBIHAA. bypanma muauHApIAlT Hemece
KOHYCTBl ~CBIPBIKTapFa KOJIJICHEH KWUMAachl OpTypai (Qopmagarsl  OWBIKTAPIbI
alfHaNbIpa O apKbUIbl canbiHaAbl. COJ OWBIKTApABIH apachlHIA WIBIFBIT TYpPFaH
Oesiiri Oypanna opambl Oonanbsl. bypannma opambiH OypanjnanblH 360° OypbIIKa
JEUIHT1 KaMThUIFaH OeJIiriMeH TYCIHAIpUIenl, all apbl KapaTa KapacThIpaThlH 0OJICAK,
TOJIBIK OYpaH/a CHI3BIFBIH aJIAMBI3.
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22- cypeT. bypaHmansl KOCBUTBICTAPIBIH T€OMETPHUSIIBIK TapaMeTpIIepi MeH Typiiepi

Erep umnmunapnin Oyiip 6eTiHe TiKk OYpBIIITH YIIOYPHIITHIH Oip KaTeTiH
UMWIMHAP TabaHbIMEH O€eTTeceTiHAEW €Tl opacak, OHJa HWUITI YIIOYphIII
THIIOTEHY3achl OypaHAa ChI3BIFBIH KECKIHACHAl. bypaHna ChI3BIFBIHBIH OaFbIThI
OOWBIHIIIA OH oHE coJ 0okt OemiHeni. Kepinim Typran Oesnirinae OypaHa ChI3bIFbI
COJIJIaH OHFa KapaTra KeTepuIeTiH 0oJjica OH, aj KEpiCiHIIe COJIIaH OHFa Kapara
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KeTepuIeTiH Oosica col Oypanna 6onaasl. bapnbik canana erep e con OypaHia KaxeT
00JBITT KaiMaca, TeK OH OypaHAaHbl Mainananyra Teipbicansl. Conm OypaHaa apHaiibl
CypaHbIC OOJIFaH/1a TaibIHIaIa b,

CBIPBIKTBIH OCh Ka3bIKTHIFBI OOMBIHINIA KHMACBhIHIAFel OypaHaa (opmackl
npoduni gen atananbl. Ilpoduni OoiibiHIIA YIIOYPBIITH, TOPTOYPHIITH HEMECE
KBaJipaT, Tpamelusuibl, TIPEK, KyMbIp Oypanaa Ooisbin Oemineni. Kecinren Oypanaa
caHbIHA OaiylaHbICTBI OIp, €Kl JK9HE Kell KipMmenl 00Jica, KOJIJAaHAThIH OpPHbIHA YKOHE
aTKapaTblH (QYHKIUSICbIHA OaillaHbICThl OEKITY, Kypic, KYLITIK OypaHaa Oonajbl.
Cranpgaprra OypaHjanap METpJiK, AOMIIK, TpyOalbIK, TpameUMsUIbIK, TIPEK >KOHE
apHAMbI JACT TONTACTHIPHLIA B

Bypanmamap ceipTTaii ga, imITed e KeCijae OTBHIPHIN, MBIHAJAW 9IICTEpPMEH
naneiHIanaapl: 1. BypaHga Keckimn KypaagapablH KOMETIMEH KOJIMEH JTalbIHIaIa b,
OHIMIUIINT 6TEe TOMEH, KEKE KOCIIT OPBIHJAPBIHIA KOHE KOHJCY KYMBICHI KE31HJIE
KOJITaHBIIa IbI.

2. Metann >xoHe 00JIaT OHJAEUTIH TOKaph CTAHOKTapbhIHIA Kecil aibIHaaIajbl.
[Hlebepxananap/ia »KoHE MEXaHUKAJBIK JKOHJIEY LeXTapblHIa KOJIIaHbUIA IbI.
3. ApHalibl BHHT-Taiika KeCeTiH TOKaph Hemece ¢pe3epiaik CTaHOKTapja
nadblHIanaaAbl.  YJIKEH JHaMeTpiil BUHT-TalKamapabl ©T€ >KOFapbl JQJIIKIECH
JnalblHIAy YIIIH KojaaHaabl. bynm craHokTap >Kypic XoHE KYIITIK BHHTTEPAl
JNabIHIayFa apHaJIFaH.
4. ApnHaiibl aBTOMAT CTAHOKTap/la IMTAaMIIOBKAJIAy 9JIICIMEH JTaibIH/Iay OHIMIIUIIr OTe
KOFaphl, OlpaKk Ta cTaHAapTTalFaH OekiTy OypaHIachlH JaiiblHIayFa FaHa
HET13/1eJIrEH.
5. by#ieimaapasl  mimacTMacca, IIBIHBI, METaJUIOKepaMHMKa —MaTepHaliapblHaH
naipiHay OapbichiHAa Oypanaa 6ipre KYMbUIBI Kacaiabl.
6. ChIpbIK OOMBIMEH KbICBIMMEH naibIHaay. JKyKa KaHbUITBIpJAH JTaibIHIaFaHIa J1a
KOJITaHbLIA IbI.

3. Bypanaajbl KOCbLIBICTAP KIHE MapaMeTpJiepi

bypanpmanel Koceuibic — OyiibIMmapabl Tikesei Oip-Oipine Oypay OapbichiHIA
FaHa ICKe acaThblH apHaWbl KOCBUIBIC OeJIIeKTepl 00T, IMIMUIbKA, BUHT, TaiiKa YKOHE
T.0. OemeKkTep apKpUIbl KOCBUIFAH, KEH TaparaH a)KbIpamaibl KOCHUIBIC. bolibiHaH
OypaHJa KeCUITeH CHIPBIKTHI BUHT JEH/I, all KAIMaKIIaIbl OypaH/Iaabl CBIPHIK — OOJIT
nen arananasl. Exi yimeiHaH OypaHaa KeCUITeH CBIPBIKTHI IIMuiIbka jaeimai. Ockuiapra
OypanarbiH OypaHmaibl Teciri 6ap OyibsIMabI Taiika aeiai. Bunt, He Oont raitkamen
KOCBUTBITT KHHEMATHKAJIBIK BUHTTIK KYIT KYPanIbl.

Bypannanst KocbUIbIC ©Te Kemn KoJjgaHbulafbl. (Cebebi, onapablH —Te3
KYPacThUIBIN, OHAW aXbIPAThUIATBIHIBIFEI, 0acKa KOCBUIBICTAPMEH CalbICTBHIPFaH/a
ap3anjiay 0OJIybl, 9p1 MapaMmeTpiiepl MEH eJeM/iepl TOJbIK CTaHIAPTTaJIFaH XKoHE
XKOFapbl ceHIMAUIIr. MamuHanap MeH ka0ablKTapaa OypaHaanbl KOCBUIBICTAp ©TE
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KU1 Ke3Jecelll KOHE aTKapaThlH >KYMbICTaphl Ja opTypii. COHABIKTaH Kol
KarnaWnmapaa  OyKUl — MallMHAHBIH — KYMBIC — 1CT€Y  CEHIMAUIrL  OypaHaassl
KOCBUTBICTAP/IbIH OCPIKTIFIMEH aHBIKTAIAbI.

Bypanmanap muimuHAPII KOHE KOHYCTBI CHIPBIKTApJIbIH OOMBIHA Kecie Oepeti.
KeGinece mwmmHapii OypaHIaHbl KOJIJIAHFAHMEH, THIFBI3JABIKTEI KaMTaMachl3 €Ty
YIIiH KOHYCTBI OypaHJa KOJJIAHbUIaJbl. bypaHmalbl KOCBUIBICTApIbl OEKITY,
TackIMaJIay, KeTepin Tyclpy YIIiH naiganaHanbl. bekity OypaHmachl yIIOYPBIIITHI
npoduIIAl METPIIIK KOHE TIOMJIIK O0JIbIT OOJIHE .

Mertpiik O0ypanaa (22a-cyp) — 6exiTy OypaHAAachIHBIH HETI3rici koHEe NMpoduib
oypeimbl a=60° erin naiibiHganansl. bekity Gypanganapsl GenmieKTepai OipikTipyre
XKoHe OekiTyre apHainraH. YmOypwIThI Oypanaa Oacka OypaHaamapMeH
CaNBICThIpFaHa Oepik Kejeai JKOHEe ©Te KapamaibiM Jia, OHal JaibIHIajIajibl,
COHBIMEH KaTap OydbIMaapabl Oip-OipiHe KOCKaHma OypaHaa OeTTepiHjae ©e3IriHeH
aXbIpan KeTyll Texey KabUIeTiH ecipe TYCEeTIH YJIKEeH YHKelic Kyl maiaa 0osajbl.
Mertpik OypaHzaa ipi )KOHE ycakK KaJiamIbl OOJIBIT eKire OeiHe .

Jromaik 6exiTy OypaHaaiapbIHbIH J1a PO Ui YIIOYPHIIITH, O1paK OYPHIIIbI
o =55°. XKobGanay GapbichiHaa OyHaaii OypaHmanapiabl KOIJAHYFa TUBIM CaJlbIHFaH,
COHIBIKTAH ©T€ CHpeK Ke3mecedi. TpyOamsl 1wmHAapai Oypanma (22s-cyp)
OekiTyMeH Oipre THIFBI3ABIKTEI KamTamachl3 eremi. On maipga mroMiaik Oypanja,
albIPMAaITBIIBIFB] THIFBI3BIKTHI JKaKcapTa TYCY YIIIH MpOGWIIHIH CHIPTKBI JKOHE 1K1
TebOeiepl MOFAJIJIAaHBIN €I CaHBUIAYChI3 €TIN JalbiHAanybiHAa. Onapasl HETi3iHEeH
TpyOamap MeH KYObIp apMarypajiapblH KOCY YIIiH KOJjaaHbUIanbl. by Oypanmamap
KOCBUIATBIH KYOBIpJIap/sl Oip-0ipiHe OeKkiTin KaHa KoMMal 1Kl )KOFapbl KbICHIMFA J1a
ToTen Oepyi KEpeK.

TaceiMangay yIiH Tpameuusuibl, TOPTOYPHIIITH, KYMBIp Oypannanap (22-cyp)
KoJaneiaapl.  Tpamenusiel - Oypannma (22oc-cyp) BHHT-Taiika — OepuiiciHze
KOJIAaHBUTATBIHAAPABIH Heri3rici Ooneim caHamaapl. Omap oHaW aibIHIAJIAIbI,
COHJIali-aK YIIOYPHIIITH OypaHIaMeH canblcThipranaa Oepikrey. [Ipoduis Oypeimisi
0. =30°. TepTOypHIITE OYpaHAaHBIH KBaApaT NPo(UIbIici FaHA KOJIAAHbLIAIbL.

Ketepin-Tycipy yuriH Tipek, He kBaapar (22e,3-cyp) mpodwibai OypanHma
Konmanbuiaapl. CTaHgapTTadMaraHblHA JKOHE JAWbIHIAy KUBIHIIBIFBIHA OailIaHbICTHI
TOPTOYPHIIITE OypaHIaHbl KoimaHOayFa ThHIPBICAIbI. A Tpamenuaisl OypaHmanap
CUMMETPHSUTBI  KOHE CHMMETPUSIIBI  eMeC  eTim  JmaibiHmanansl. CUMETpUsIIBI
OypaHpamap €Ki JKaKThl KO3FaJbICKa apHajFaH 0oJica, CUMETPHUSIbI emecTep Oip
MKAKThl KO3FAJIbICKA apHaJfaH >KoHE TIpeK OypaHgachl Jen aranaael. Onap
JTOMKpaTTapja, MpeccTepie KoHe T.0. MeXaHU3MIEep/Ie KOJIIaHa b,

bypannansl KOCBUIBICTAP HEr131HEH OypaHJ1aHbIH TE€OMETPHUSIIBIK
napaMeTpiepiMeH cunartaianbl. bypaHpgaHelH napamerpiepi  Oosbin  mpoduiib
(dbopmackl MeH eieM/jiepl, OypaHAaHbIH CHIPTKBI, 1K1, OpTa IUAMETPIIEP1 KIHE
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OypaHJlaHbIH KeTepuly OyphIlmibl MEH KajaaMmbl TaObuianbl. CoHpail-ak AadbiHAAQY
OapbIchiHIa OypaHIaHbIH KIpME caHbl MeH OarbIThiH Ouly Kepek. Erep Oypanna
CBI3BIFBI CaraT TUIIHIH KYpiCIMEH OarbITTac Oosca, oHJIa OH OypaHjaa Oonajbl, ai
KepiciHuie Oosca con Oypanaa Oosansl. bypaHmanblH KipMe CaHbIH aHBIKTAy YIIH
BUHTTI TaOaH JKaFbIHAH Kapaca >KeTKUTIKTI.
bypannanel OemiiexTeH Tikened OypaHJa KeCUIN€H CHIPBIKTHIH (OpMachl
(TIMHAPIT HEMEece KOHYCTHI ) skoHe Oypanaa npoduiaiHiH ¢GopMackl aHbIKTaIaIbl 1a
TOMEHJIETiIel TapaMeTpjepMeH cumarTanaapl: a)npoduib  OypeIIBI o  —
NpO(UITBIIH TY3Y CBI3BIKTHI KaObIpFaTapbIHbIH apaChIHIaFbl OYPBIIILI;
0) Oypanma mnpodwWIiHIH TEOPUSILIK Owuiktiri H gereHiMi3 ToJbIK mnpoduib
(bopMachIHBIH OMIKTIT1; B) MPOGUIAIH KYMBICTHIK OMIKTIr h — npodunaiy raiika MeH
BUHT OpaMapbIHbIH ’KaHACAThIH OOIr1HIH OMIKTIT1.
bypannanbiy ceIpTKbl AuameTpi d — OypaHaa opaMbIHbIH CHIPTKbI TOOEIEpI
apKBUTBI )KYPrizuired muauHap auamerpi. Ockl nuaMeTp OypaH aHbIH HOMUHAIb
JIuaMeTpi peTiHae KaObUIJaHFaH, SIFHU CTaHAApTTaH OypaHIaibl KOCBUIBIC OCHI
nuaMeTp OoMbIHINIA TaHAalabl. bypanaanslH imki guamerpi di — Oypanaa
OpaMBIHBIH 1K1 TeOeepl apKbIIbI JKYPTIi3UIreH MUIUHIP AuameTpi. bypanaanbig
oprta quaMmeTpi d2 — BUHT TIEH raiika opaMJIapbIHBIH €HIH O1p-0ipiHe TeH eTin 0eneTiH
IUTHH]P AuameTpi. byl nuamerp exi neranbfa na oprak OypaHIaibl )KYITHIH OpTa
nuaMeTpi 6ostanbl. bypanaaHbH KeTepiiny OYphIIIbl ¥ — OypaH aHbIH OpTa AUaAMETPi
OOMBIHIIIA KYPri3UIreH OypaH/a ChI3bIFBI MEH OYpaHIa OCiHEe MePIESHIUKYJIISP
Ka3bIKTBIK apachIHAFbl OYPHIIIL:
np
tgp =— 4
MYH/IaFbI 1 — KipMe caHbl, P — OypaHa Kagambl. bypaniaa KagaMbl KaTtap TypraH
npoHIACPIIH aTTac JIEMEHTTEPIHIH apaKallbIKThIFEl. BHHT Oip aifHanFaH1a
raifkaHbIH OCh OOMBIMEH LITepiIeMei BIFBICYBI OypaH/a KYpPICi e aTalabl )KOHE Pi-
MeH OenrineHeni. bip kipmeni Oypanna ymiin pP1=p 6oJca, Ken KipMmeni OypaH/a yIIiH
p1=np GoJapl, OHIA A
&Sy 2 WPy
gll} T[dZ T[d2
4. bypannajaapabl OepiKTikke ecenrey
[ITamagan apTBIK KyII TYCKEHAE HeMece Oemmekrep Oip-OipiHe mayphIc
KOochbUIMaraHja Oypannanap Oyihineni. byn ke3ne Oypanga opamaapbiHAa KaHIIBLTY,
HE Keculy mnaiiga Oonanbl. bypanjansl KOCBUIBICTAp OCHI OyiiHyJIEpMEH Oipre
opaMIapAblH TO3ybIHAH, HE OYpaHIadbl CHIPBHIKTAPIBIH Y3UIYIHCH € KapaMmcChi3
Oosbin kataabl. KonpaHeicTarbl OEKITyre apHalifaH OypaHjanapiaa keOiHece
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opaMJIapJiblH SKaHIIBLIYBI, HE €3Iyl Oalikaica, TachIMalJaylibl BHHTTEPIH
opamJapsl TO3yra YIIbIPANIbL.

Ochbiran colikec OypaHAaibl KOCBUIBICTAPABIH JKYMBIC ICTEY KaOLIETTUIIN MEH
€CeNTeyAiH Heri3ri Kputepuiisiepl OOJIBIN KUBLITY KepHEYyl T, OailIaHBICThI OEPIKTIK
IIEH JKAHIIBUTY KEPHEYl Oy OOMBIHINA KYPri3UIeTiH TO3yFa TO3IMIUIIK OOJIBII
Tabbutaibl. Keciny kepHeyi OoiibiHINIa OypaHaabl KOCBUIBICTBIH OCPIKTIK IIApTTaphl
BUHT YIIIiH

S HKE, = Pk
raika yuriH
F
©= ndHKk, < [zlk
MyHIarbl H — raiikaHbIH KaJIbIHIBIFBI HEMECE BUHTTIH JICHETe eHy TepeHairi, K=ab/p,
He K=ce/p — OypangaHbIH TONBIKTHIK KO3 dumuenTi, km — acepain OypaHma opaMbl
OoiibIHIIIA OIPKATBINTHI €MECTITIH CUMTATTANTBIH KOA(DPUITHEHTI.

Ymoypeitel Oypanpamap yiriH K=0,87 Oosica, TepTOYpHINTHLIAD YIIIH
K~0,5, an Tpamenumansl Oypanmamap ymin K=0,65. Kkn —  KymrapabiH
MaTepuaggapbiHa OaillaHbICThl ~ aHbIKTaNanel. Erep BHHT T1eH railkaHbIH
Marepuanaapsl Oipjei OoJica, KHUBLIY KepHEyl OOWBIHINIA ecenTey TEeK BHHT
OypaHziachl OOMBIHIIIA FaHA KYPTi3LICIi.

JKanmiputy kepHeyi OoHbIHIITA 6¥p%HI[aHI)IH TO3yFa TO3IMILIIK IAPTHI

=—0x

MyHAarel z=H/p - xyMmbIciibl opamaap caHbel. by ¢opmyna BUHTKE 1e, raiikara ja
apHamraH. To3yra  keOiHece  TachIMajjaylibl  JKOHE  KYIITIK  BHUHTTEP
YIIBIPANTBIHBIFBI €CKEPTUITEH, al ojap YIIH kodpduunueHt ky sKcryatanusiay
OapbICBIHIAFBI TOXKIpHOETEpre cyheHin, Oipre TeH Jen KaObUIIaHFaH.

bypannanpiy  GenriieHy

Ne Bypanna Typi bypanna mpoduri TR

1 MeTpukanbik

.
|
e
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9 Konyctbl

METPHKAIBIK
3 Hunuaapii

TpyOabIK TR T
4 KonycTthi

TpyOabIK
5 Konycrsl

JTFOMMJIIK

6 | TpanmenusuibIiK

7 TipexTi
8 [Tenbepai
9 Tik

TOPTOYPHILLITHI




ONTUSTIK-QAZAQSTAN
MEDISINA

SOUTH KAZAKHSTAN
MEDICAL

AKADEMIASY ACADEMY
«OHTYCTiK KasakcTaH MeauumHa akanemMmusicbl» AK, AO «¥OrkHo-KasaxcTaHcKass MEOULIHCKAS aKaneMUsT»
«Mmxenepiik moHnep» Kadenpacs 76/11 ()
Hopic kemieHi 74 6erTiH
5316eri

5. llImoHKAaJBI KOCHUIBICTAP
[Inmonkanel Kochuibic OuTikTeH 2 (23-cyp), IIMOHKamaH 1 jxoHE JeHrenek,
IIKUB, KYJIIbI3IIA, T.0. OeekTep1iH kymnmerineH 3 typazasl. [IInmonkaneiH €31 OUTIK
TICH KYTIIICK OWBIKIIAJapblHA OPHAJIACTHIPBUIATHIH Y3bIH eMeC CBIPBIK. O alHAIIBIPY
MOMEHTIH Oepyre apHasiraH. lllmoHka MeH KuMajarbl OWBIKTAPJBIH eJIeMepi
crangapTtanrad. Kelbip skarnaiinapaa (CTaHAApTTHIK €MeC) apHaiibl MIMOHKaIapaa
KOJIIaHBLIA IbI.

23- cyper. [Ipu3mainsl mImoHKanap KOChUIBICHI

[IrmoHKansl KOCBUIBICTAP KOHCTPYKIUSUIAPBIHBIH —KapamnaibIMIbUIBIFl MEH
CEHIMJIJIINIHE >KOHE CaJIBICThIpMaibl OaFachIHBIH TOMEHJIriHE 00Jia, COHJai-ak
OOMIIeKTEN-KYPACThIPYFa BIHFAMIBIFBI MEH MOHTaX-IEMOHTAXay OHAl OOIYBIHBIH
apKachlHJa 0apIbIK candaja KeHIHEH Tapayna.

[IIrmoHKanmel  KOCBUIBICTAPABIH  KEMIIUIIKTEpIHE JKaTKbI3yFa OoJaThIHIAP:
IITOHKAIBl  OWBIKTAPABIH KOJJICHEH KHMaJapblH KEMIT€ OTBIPBIN, OUTIK TNeH
BTYJIKQIAP/bl (KYIIIEKTI) SJCIPETYiH >KOHE OacThICHI, OUTIKTIH Kaxy OepiKTIriHiH
TOMEHJICY1HE OKEJeTIH OipiaMa KepHeyIepliH MIOFbIPIaHybI.

Bapmpik mmoHKambl KOCBUIBICTAp KEPHEYI1 KoHE KepHeyci3 Ooibin OeliHel.
Kepneyciz kochutbicTap npusmaisl (23-cyp), cerMeHTTi (24-cyp), 'KoHE IUIHMHAPII
(25-cyp) mmoHKaapapl Naiaanany ke3ingae 0omaasl. bysr KoChUTBICTapaBl KYpPacThIpy
OapbIChIH/IA AJIIBIH-AJIa KEPHEY TYBIHIaMaN]IbI.

Kepueymi  KOCBUIBICTap  CHIHANBI, TAHTCHIMANh  KOHE  (PUKIIHOHIBI
IITIOHKANAPABl KOJAaHy OapbichiHma Oonansl. bymapabl KypacTelpy OapbIChIHIA
aNJbIH-aJla HEMECE€ MOHTaXIBIK KepHey TybIHmaiabl. ChIHANBI  IITOHKAIAP
kenbeymiri 1:100 GonmaTeiH Oipkarbl KeyOey ©3MIriHeH TEXENETIH ChIHA Topi3zec
oomaapl. KymmmekTeri OMBIKTHIH Aa KeJa0eymiri ocbiHaai 0osaapl. ChIHAIBI
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mroHkamap ©6ac  karbl  Oap JKkoHe 0ac  JKaKChl3  €TIN  JaiblHJanabl.

2 [ b
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1
24- cypeT. CerMeHTTi INOHKAIbI KOCBLUILIC
A A—A
] OcMm l
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26- cypeT. ChIHAJIBI IITTOHKAIBI KOCBUIBIC
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28- cypeT. OPUKIMOHBI LINMOHKAJIBI KOCBUIBIC

bac >xarpl MIMOHKaHBI OWBIKTAH IIBIFAPBIN anyFa apHaiarad. CelHAJIBI IITIOHKAIAP
OWBIKKA KYIIIIEH COFBI OPHAJACTBIPBUIANIBI [1a, HOTIKECIHIE TEK aWHaIABIPY
MOMEHTIH FaHa e€MEC KOHE OCHTIK KYIITI Jie OepeTiH KepHEeyNl KOCBUIBIC JKacallabl.
ChpIHaBI TITIOHKAIB! KOCBUTBICTAP Kail KO3FalaThlH OEpUTiCTEepAe KOJaHBLIA b,

Tanrennmanpna mmonkanap kesoeymiri 1:100 exi OipxakTel Kejubey
ChlHaMapJaH Typanabl. bepuric kiHimike OyHip »KaFbIMEH >kacanaabl. OWNbIKKa
COKKBIMEH €HT1311e/11 dKOHE KEePHEYJI1 KOCBUIbIC KYpabl. YJKEH Oypaly MOMEHTTEpIH
KETKI3Yre apHaJIFaH alHBIMAIIBI PEKUMMEH >KYMBIC KacalThlH auamerpi 60 mm
sKorapbl OinikTepae Kompanaasl. Kockuisicta 120° Gypeiminen eki sxyi
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TaHIMeHIMAJIBBl IIMOHKAa KoWbLIanel. Kazipri eHpipicTe KoJJaHyFa IIEKTEy
KOMBUIFaH.

ChrHanb!l GPUKIIMOH/IBI MITTOHKAIAP/IbI Al anany O0aphIChIHAA TEK KYIIIEKTET1
OMBIK KaHa Kej0ey erin AaibiHaananbl. lllnonkanbiy 631 0ip JKarbl painycChl, OUTIKTIH
paauychiHa TeH MUIUHIAPIIIK OeTi OOMBIHIIIA OHJIEICE, EKIHIII JKaFbl TY3y O0eT 00Jabl.
nonkanblH OyHOAl KOHCTPYKUUSICBIHBIH — apKachlHIa OUTIKTEpAlH aJcipeyl
Ooonmaiiael. bypany MoMEHTI Tek YHKermic Kylll apkeuibl Oepiieai. OpUKIMOHIbI
HITIOHKAJAp/Ibl JKaJIMbl MBbIHAJIAM Karnaiina, OenmekTepal OuTik oci OOMBIMEH KalTa
OpHaJacTBIpy HeMece oJICIH-9[ICIH Oypy KaKeTTUIIrl TYBIHIAWTBIH ~Ke3JAep/e
KOJIAaHaIbI.

Kepreyci3 mimoHkanbsl KOCBUIBICTAp O6IIeKTepAiH OuUTiIK OONBIMEH OCBHTIK
BIFBICYJIAPBIH TeXKEH anMaiapl. [1ImoHkamap MeH OMBIKTap KUMaJIapbIHBIH OJIIIeMIepi
Outik nuameTpi d OaWIaHBICTBI CTaHAAPTTaH KaObULMaHAAbl. AJl HINMOHKAHBIH
V3BIHABIFBl KYTIICKTIH Y3bIHABIFBIHAH 5-10MM KeM KbUIbII KaObUIJAHAILI JKOHE
aKbIH CTaHJIaPTThIK MOHTE JOHTeICKTeHEe 1, |-11H CTaHIapTTHIK MOHACPI MM:

Kabpumanbim OoiFaH COH  IIMOHKAJIBI  KOCBUIBIC — €3UTyre  TeKCepulei.
KocpumsicTap HeriziHeH Oypasly MOMEHTIMEH KYKTeMEJICHE 1.

[Tpu3mansl KOCBUIBICTAPABI KYPACTHIPY OapbIChIHAA IITMTOHKA OUTIKTET1 OHWBIKKA
calbIHAIBl KOHE OJ OOMBIHINA KOCBUIATHIH OOIIIEKTIH KYIIIETiH OpPHAJaCThIpy
XKyprizuteai. BuikTiri h mImoHKaHBIH KIHIIIKE Y3bIH KaFbl, OYHIp1 dKYMBICIIBI OOJIBITI
taObu1anpl. IIIMOHKAHBIH €K1 IIETI, JOMajaK HEMECE >Ka3blK KBUIBII >Kacajalbl.
butikrepain e31H alHaIABIpATHIH OONIIEKTePMEH KOCY YIIiH 0ojaT IpU3Mallbl
IITIOHKANAPbI KU1 KoJaaHaabl. [Ipu3mansl MIMOHKAHBIH JKaKTapbIHBIH Mapajuiesair
OUTIKTIH KYIIIIEKNEH KOCBUIBICHIHAA OCBTIK OaFrbITTa JKBUDKYBIHA MYMKIHJIIK
*)acanpl. Ko3raaMmaibl KOCBUIBICTa KYIIICKTIH BIFBICYBIHAH TYBIHIAWTHIH YHKEIIC
KYII1 IIMTOHKAHBIH IYPHIC OpHANACybIH OYIIipyl MyMKiH, COHABIKTaH OHBI BHHTIICH
OuTiKke OeKiTim KO YChIHbUTFAH. KenOlp KOHCTpyKIUsAIapAa IKbUIKBIMAJIBI
KOCBUIBICTAp/Ia KYMIIIEKKe OCKITIITEH KhICKA MITTOHKAIAP/IbI KOJIIAHFaH OPBIHIBI.

CerMeHTTI IIMIOHKAa OUTIKTE OpPHANACTHIPHUIATHIH OWBIK (hOpMachbiHA COMKEC
KEJICTIH CErMEHT Topi3jaec Jkammak Oonbim  keiedi. CerMeHTTI IImoHKaiapaa
MPU3MaJIbl CHSIKTHI OepUTICTI OYHip JKaKTapbl apKbUIBI )Kacaiapl. Tek TepeHIpeK OHbIK
OuTikTi Oipmiama oJcipeTeni, COHABIKTAH CErMEHTTI IIMOHKaJapAbl OUTIKTIH a3
KYKTEMeIll JKoHe KbICKa OejtikTepiHae KoimaHanbl. Kymmexkrtep y3plH 06o0jca, opi
KOCBUIBIC OEpIKTIT JKeTKLTIKCI3 0oJca, OUTIKTIH Y3bIH OOJiKTepiHe €Ki Hemece YIII
IITIOHKA OPHAIACTHIPHLIAIbI.

XKanmel, OChl IIMOHKAIAPABIH JKYMBIC ICTCY WPHHIUOTEPI TPHUIMAITBI
UIMOHKAHBIH JKYMBIC ICTEYy MPUHIMIIIHE YKcac OONFaHABIKTAH, CErMEHTT1 MOHE
UMJUHIPII ITOHKAJIAp MPU3MAaJIbl IIMOHKAHBIH SPTYPAl Typiaepl OObIN caHalaJbl.
Hunuaapmi mmoHKamapapl 0emekTi OUTIKTIH COHbIHA OCKITY YIIIH Mai aiaHabl.
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biikke KynIiexk OTHIPFBI3BUIFAH COH HIMOHKA YIUIH TECIK TECLIeAl >KOHE Ta3ajan
eHzenenl. Kykreme yikeH OonatbiH Oosca, onma 180° wemece 120° Oypsoin
OOWBIHINA €Ki, s YII UMIMHAPII MIOHKaopHaIacThIpblIaabl. lununaapni mmoHkanap
TECIKKE HBIFBI3JANIBIN KYIINIEH OTBIPFBI3bUTANbI. Keibip skarmaiiga MImoHKa KOHYCTHI
(bopMabl KbUTBI JaibIHAATAIbL.

6. llImonkajbl KOChLIBICTAP ecedi

Kem xarpaiia OUTIKKE KYMIIEKT] OTHIPFBI3Y KbICBIMMEH KYpri3iieai. MoMeHT
OUTIKTeH KYMUIEKKE IMIMOHKaHBIH OYHIp *oHE >KIHIIIKE KakTapbiMeH Oepuiteni. On
Ke3/Ie oJlapJia JKaHIIBUTY KEPHEYl Oy , al HMIMOHKAHBIH OOMIBIK KAMAChIHIA KUBLTY
KEpHEYl Ty TyblHAaiabl. bulik auamerpine Oainmanbictel I'OCT  kecrtenepineH
IITIOHKA TaHJanaabl, COHaH COH KOCBUIBIC OepikTikke Ttekcepinenl. ["OCT-tarbl
IIMOHKA MEH OWBIK eJiemaepl Obutail TaHAalIFaH, erep >KaHIIbUIyFa OepIKTIK 1IapThl
OpBbIHJAJICA, OHJA OJapJblH KUBUTY MEH HUTyre OepiKTIrl TOJNBIK KaMTaMachi3
etinerinael KpUiblll. COHABIKTAH MITIOHKAIBI KOCBUIBICTApABIH HETI3r1 Moceneci-
xKaHlbUTyra — ecenrey. LlmoHkamapabpl  KubUIyFa — TeKcepy  Kem  Karjaaija
Kypriziimeinal. Tarbiga CbhlHAIBI IIMOHKANAPAbl KOJAaHyFa KOWBUIFAH IIEKTEYJep,
ChIHAJIBI KOHE TaHTEHIMAJIb MIMOHKAIAPABIH OEPIKTIKKE €cenTeyil KapacThIpyIbIH
KaXET €eMECTITH KepCeTyle, SFHU NpHU3Maibl JKOHE CErMEHTTI IIMOHKAJIbI
KOCBUTBICTAPMEH aliHaJIbICAMBbI3.

[Ipu3mansl MIMOHKAIBI KOCBUIBICTApP KAHIIBUTY OEPIKTIri IHapThl OOMBIHINA
TeKcepineni. oy = Fi/Ay < [0]x Mynnarer F=2T/d, Oy xepae: T — KeTKi3iieTiH
Oypany momenTi, H-MM; d — 1mmoHKkaHnsl OpHaIaCcThIPATHIH O1TiK O6IIriHIH JraMeTpi.
JKanmbuty aynanbel keneci popmynamen ecentenenii Ay = (h — t1)l,, mynnarsn |y —
MITTOHKAHBIH KYMBICTHIK Y3bIHBIJIBIFBI: IIET1 TY3y a3bIK OeT OOJaThIH IMIMOHKAaJIap
yuiH lp=I, aim nomanakranatein 6oica l,=I-b 6omansl. Korapeina kenripinren Fr men
A, 6pHEKTEPIH €CKEPEK OTHIPHII, O q)o%\gynacm TOMEHJIET1 Typre KenTipiiei:

Ox = d lp(h_tl) = [O-])K
MYHJIaFbI Oy - )KaHIIBLUTY MYMKiHAIK KepHeyi, MIla

CraHaapTThl IINOHKamMapAelH D skoHe /4 emmemuepi ObLiali  TaHalraH,
KOCBIJIBICTBIH JKYKTEMEJIEHyl KHbUTy KEpHEYIMEH eMeC JKAaHIIbLIy KepHeyiMeH
IIEKTETEH JIET, SIFHU €Cell MYMKIHJIK JKaHIIBUTY KEpHEYIMEH Kyprizinemi. bipakra
erep KublIyFa TEKCepy Ka)XeT OOJBIN jKaTca, MBICAJIBI, )KayanThl KOCBUIBICTAp YIIIH,
oHJa Keneci (hopmya GOWBIHIIIA TGKCGp% 7(1)pI>IHI[aJ'IaI[BIZ

= dbl, < [7]«

MYHJIaFbI D — IITTOHKA €Hi, MM Ty - IIIIOHKAHBIH MYMKIHIIK KHBLTY KepHeyi, MI]a.
CerMeHTT! IIMOHKaJapMEH KOChUIFAHAAP/ bl Ja )KaHIIbLUTyFa TEKCEpel:
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Ox ==~ < [0]x
di(h—t,)

MyHJIarbl | - mImoHKa y3bIHABIFBL; (A—11) — Kymmekrteri oiblk TepeHmiri. CerMeHTTi

IIMTOHKAHBIH TPU3MAaJIbIIaH Oip ailbIpMalTbUIBIFbI )KYKalay OOJIBII KeJIe i, COHJIBIKTaH
KUBLITyFa TeKCepLIeIL:
2T
T.=—=< |1
K dlb [ ]K,
[{unuHApAI MITTOHKATBI KOCBUIBICTAP/IBIH JKAHIIBLTY KOHE KUBLITY KepHEYi

OoiibIHIIIA 669§KTiK IapPTTapPHI: E
g = 2T by & <[o] © = _F =2T <

® A, d 2 7 dldy R A ldy  dldy, K
MYH/Jarbl d.. — III/IJII/IH)IpJIi IIMOHKAa JII/IaMeTpi.

7. llInoHKaHBIH MaTePHAJbI )KIHE MYMKIHAIK KepHey

Cranmapt mmoHKajgap TYTac Y3bIH OoJlaT HIBIOBIKTapaH — OEpIKTIK IIeri
Ogm < 600MIla keMipTekTi HeMece apHaiibl Kocnalbl OonarrapaaH, keOiHece Goat
45 naiteiHmananbl. MyMKIHAIK KepHEYAIH MOHI KYMBIC PEXXHMIHE JKOHE OUIK IeH
KYIIIIIEK MaTepUaIbIHBIH OCpIKTIriHe OalIaHBICTHI.

[InoHKaJIBI KOCBUIBICTAP YIIIH JKAaHIIBITY MYMKIHTIK KEepHEeyi: JMXYKTeme
OIpKaJBINTHI TYPAKTHI JKOHE KYIIIEK MaTrepuaibl — OoyaT OonFaH Ke3ne [0y =
100 ... 150 MIla, an molibiH 0oica, [0]x = 50 ... 100 MIla. XXykreme Typakchi3
e3repin oThIpca, [0]y €Ki ece TeMmeHneTireni. JKBUDKBIMAIBI KOCBUIBICTA [0y =

20 ... 30 MIla pmen xaGwpurmaiiael. IIIMOHKAHBIH KUBUTY KE31HAE MYMKIHAIK KepHEY
[t]x = 20 ...30 MIla 6onansl.

8. IllimuuTi sk9He TiCTi KOCHLIBICTAP

Mpeinanaii skargaiiga, OepiireH MOMEHTTI Oip IIMOHKAa aphl Kapara JXeTKi3e
aIMalThIH Oo0Jica €Ki HeMece YIII IIMOHKA OpHAThUIaAbl. byl Ke3/1e MbIHaHbI €CKEepPreH
’KOH, OIpHeIIe MIMOHKaIapAbl KOOFa 0aliIaHbICThl TEXHOJIOTHSIIBIK KUBIHIIBIIBIKTAP
TYBIHJIAWIBI, COHAAM-aK OUTIK TIeH Kymmrek ojcipeiai. COHIBIKTaH KOIl IIIOHKAJIbI
KOCBUIBIC ~ KOJIIaHbUIMaWabl. Onapapl HUIMITI HEMece TICTI KOCBUIBICTApMEH
aJIMacThIPaIbl.

HInuirri  KochuTbICTap OUTIKTIH IIBIFBIT TYpFaH OeJiriHe COHWKEeC KeleTiH
KYTIIIEKTETr1 OWBIKTap — MUTAITEP apKbUIbl Kypbliaabl. TicTi KOCBUIBICTAp OLTIKTEpAE
CBIPTTAail KECUIF€H TICTEpPre CoMKeCc KYMIIEeK TEeCIriHAe I1MTed KEeCUIreH TicTep
Oosirana FaHa Kypbiaagsl. [IIAUITI )KoHE TICTI KOCBUIBICTAPABIH OapIIbIK ©JIeMIIEepI,
COH/Iali-aK oJIapJbIH aybITKY LIEKTepl cTangapTranrad. lllnuurep meH TicTepaid
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OYHip >KaKTapbl KYMBICTHIK O€T Oonanbl. bysl KOcbuIbICTap Keiiie Kol IIMOHKaJbI e
aTajajbl, TEK IIMOHKA OUTIKIIEH Oipre TyTac eTIll )KacajFaH Je CaHaIabl.

a) 0) 8)

29- cyper. LLnuiTi )koHe TICTI KOCBUIBICTAP

HImu1Ti s)KoHE TICT1 KOCBUIBICTAP IITIOHKAIBUIAPMEH CalbICThIPFaHIa OipKaTap
apTBUIBIKIIBIKTAPFa We, COJapAblH €H OacThIChl KeNecuiep: KOCBUIBICTapIbIH
OCpIKTITIHIH eJleysl JKOFapiiaybl, ocipece JAMHAMHUKAJIBIK 9cepiiep KyIIeHTeH e,
COH/Iali-aK JKYKTeMEJEeP/IiH OUBIKTap TEPEHJITHIH a3aro cajlJapblHaH JoMaiak OLTiK
OoifpIMeH OIpKanabINThl Taparybl. lllmoHKamapMeH calbICTBIpFaHaa €Kl KOCHUIBICTBIH
HEri3rl KEeMIIUTIKTepl — AailblHAay TEXHOJOTUSCHIHBIH KYPJETIrl >KOHE OCBIFaH
colikec OarachIHBIH JKOFAPbUIBIFHIL.

[Imu1ri skoHE TICTI KOCBUIBICTAPbI KOCHUIBIC CHIATHI OOWBIHINA a)KbIpaTabl:
KBUDKBIMAUTHIH — OeIIekTep OUTiK OOMBIMEH KO3FAIIMAMTHIHAAN eTin OeKITUIreHaAep
KOHE JKBUDKBIMANBl — OONIeKTIH OuTik OOWbIMEH BIFBICYFa MYMKIHAIT Oapmap.
Tictrepnin  dopmacel  OoifbIHINA:  TOPTOYPHIIITHl  TOPI3AEC,  ABOJBBEHTAIIHI,
ymOypeIThl 00aabl. biTikke KaThICThI KYMIIIEKTI IEHTPIICY TOCLTl OOMBIHIIA: ITIIKI
d xoHe chIpTKbl D nuamerpriep OOMBIHINA IEHTPIICY KOHE TicTepAiH Oyiip Oerrepi
OOWBIHIIIA IEHTPIICY OOJBIN OOITiHEe .

4. UnarocTpanusiJiblK MaTepPUaJ: iakartap, claiarap, MeXaHiu3M MakeTTepi )KOHE
MalllnHa O6JIIeKTepl, )KYMBIC 1CTeN TYPFaH MEXaHU3MIEPAIH BUACOPOTUKTEDI.
5. Onedmer:
Herisri:
1. TycinoB A., TycinoB K. Teopusiibik »oHe KoJagaHOambl MexaHuKa. OKYJIbIK.
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Anmarter: 2014-7360.

. Hyzen6aes C.T., Omap6ekoBa O.C. Kongan6ansl mexanuka. Okynsik. |,11-6,2020.
. Tayke6aesa K.C. Texnomorusuibik >xadasiktap. OKy Kypansl. Tapas: 2015.-155 6.
. TycimoB A., OcnanoB A.b. MexaHu3mep koHE MalTuHaIap TCOPUSCHI.

OxkynbIk. AnMatsl.: AnbMmanax, 2017. -271 6.

. ApanoB b.P. TeopusiibIk koHe HHXKEHEPI1K MexaHuKa Herizniepl. OKybIK.

[IemvkenT: OKMY, 2017. -266 6.

. ©Ooaipamen C.)K., baiixxanoB A. K., Meip3anues J[.C. Mexanuzmaepiy

KYpPbUIBIMJIBIK aHanu31. Oaictemenik Hyckay. llsimkent: OKMY, 2014-560.

. baibxanoB A. XK., XKanracopa K.O. Mexanukansik 6epurictep. OKy Kypasbl.

Anmartel: Dcnn, 2021-1256.
Kocbimma:

. Toxib6aes C.JI. Konman6ansl Mexanuka. OKyasiK. Anmartsel.: bimim, 1994. -336 6.
. KonnacbexoB O.A. MammHa MexaHU3MACPiHIH TeopusiChl. OKYIBIK.

Anmatsl, 1979-424 6.

. CarpianbikoBa b. A. Jlopinepain eHAIpicTiK TeXHOMOTHACK. OKYIbIK. [IIBIMKEHT:

OKMMA, 2008-3486.

. Tney6epaun K.K., Kapnenos C.A. MaruHanap jkoHE MEXaHU3JIEP TEOPHSICHI.

Oky kypaisl.-Cemeit, 2009.-192 6.

. Cepik6aeB [[.M., ToxibaeB C.JI. Mammuna aetanpaapbl. OKYyJIbIK. AJTMATHI:

Mekren, 1983 276

. Omapos A.K., bareipmyxamenos JK.K. Mammuna Gemnmekrepi.-AnMaTsl.: 9Bepo,

2005. 362 6.
DJIEKTPOHBIK pecypcTap:

. AHnpees, B.1.JleTanu MaliuH ¥ OCHOBBI KOHCTPYUPOBAHUS: [ DIIEKTPOHHBIIM

pecype]. 2013. URL.:
http://e.lanbook.com/view/book/12953/

. I'ynmua, H.B. letanu mammuH: [OnekTpoHubiit pecypc]. 2013. URL:

http://e.lanbook.com/view/book/5705/

. bakbL1ay cypakTapbl

. bypannanet s>xkoHe BUHTI KOCBUIBICTAp/IBIH TTApaMETPIICPIH aHBIKTAY.

. Bypannansr KocbuTbIC OOIIIEKTEP] MEH KOHCTPYKIUSIIBIK AJIEMEHTTEPI.
. [Micipim 6ipikTipy *KIiriHiH eceoi.

. KocpuibIcTapibIH aTKapaThIH )KYMBICHI JKOHE OJIapAbl KOJIAaHY.

. Tarp1 6acka axkpIpamaibl KOCBUIBIC TYpJIEPI.



http://e.lanbook.com/view/book/12953/
http://e.lanbook.com/view/book/5705/
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1. TaxpIppidbl: Ko3raJbICTBI KaMTaMachl3 €TETIH TOopanrap MEH MallliHa
Oemnmiextepl. Och koHE OUTIKTEpPJIH, MOAIIMITHUKTED XOHE MY(QTaHbIH KYPBUIbICHI
MEH KOHCTPYKIHUSUIBIK = JJIEMEHTTEpl. APTHIKIIBUIBIKTAPEI MEH KEMIILTIKTEpI.
binikrepnin anmpiH-ana xkobanay ecentepi. [lommumaukTep MeH My(TaHbl TaHIay
KOHE TEKCepy ecenTepi.
2. Makcatpl: MamuHanap MeH >KaOAbIKTapaa epKiH KO3FalbICTapAbl KaMTaMachl3
€TeTIH TOopanTap MEH MaliuHa OeJIIeKTepiHIH aTKapaThlH JKYMBICHI JKOHE
KYpbUIBICBIMEH TaHbICy. THNOTIK jXKoHE WHXKEHEPNIIK ecenTey oJICTEepiH urepy.
CTaHIapTTHIK XKOHE T€OMETPHSUIBIK OJIIIIEMICPiH aHbIKTal OlTy.
3. [lapic Te3ucrepi:

1. Ko3raabICThl KAMTAMAChI3 €TETiH TOPANTAP MEH MalllMHA OeJIIeKTepi

Mammunanap OipHeme O6JIIKTEH TYPATBIHABIFEl alThuUFaH OonathiH. Comn
OOJIIKTEpIIH IIIHAEe MEXaHU3MJEpP MEH >KaOJBIKTap/blH alHaIMalbl O6JIKTEPiHIH
€pKIH KO3FaJbIChIH KaMTaMachl3 e€TeTiH TopanTtap Oonanel. On  Topamtap
HNOJIIIUITHUKTEPre OTBIPFBI3BUIFAH OCh, HE OUTIK TMEH TIPEK KOPIYCHIHAH >KOHE
xKapTeilaid mydranapaan, T.06. mamuHa OenIeKTepiHeH Typaasl. byn Oemmekrep
TOparnTap/bl CTaHMHAFa, KOPIyCKa OEKITill OpHAaJacThlpy (DYHKIMSICHIH aTKapyMeH
Karap OepuleTiH KyaT IMeH aifHaJy MOMEHTTEpiH KaObUIJall, Kejeci OefekTepre
JKETKI3E 1.

TicTi neHrenexkTep MEH KaTOKTap, *KYIIbI3IIAiap MEH IIKUBTEP, MaXOBUKTEP
MEH KYABIPHIKIIAIap jkoHe T.0. alfHAJIBIN TYpaThIH MallliHA OeJIIeKTepi OuUTiKTepre,
HEMECE OChTEPIe OTHIPFHI3bLIAIBI.

Tex kana wuiny ocepiepiH KaObuIgar, OeJmeKTep/li ycTan TYpyFa apHajraH
MWIMHAP TOpi3Al JEHEHI Ooch Jen araijnbl. Topam KypamblHa €HETIH OChTep
alHaJaThIH JKOHE KO3FAIMaWTBIH OOJbIN OeiHei. Ko3FalbICThI TeXey YIIiH PUTEITh
JIeT aTajaThlH Y3bIHINA ACTalbIbl KodmaHaabl. OcbhTep KOHCTPYKIHUACH OOWBIHINIA
KeOiHece UMAUHAPIL (opmanbl Tem-Teric OOJyMEH KaTtap auaMeTpiiepi opTypii
6oneim keneni. Konycter Gemiri ne 6omysl MymKkiH. CoHAal-ak MacCachlH a3aTy
YIIIH HEMece OpTachl apKbpUIBI Oip Oeimek OTKI3y KaXeT 0o0Jica, OChTIK KYOBIp
TOPI3JIEC €TiM JTabIH 1AM TbI.

AliHay MOMEHTIH >KOHE KyaTThl >KETKI3iI, Wiy, Oypaiy, CO3bUTY-CHIFBIITY
XKoHE T.0. TOCHIH dcepyiepli KaObUIANThIH MEXaHW3M 3BEHOCHI OUTIK Jem aTaiaibl.
byn exi OenmekTiH KOHCTPYKIMSUJIAPBIHAA KON YKCACTBHIK OOJFaHMEH, opi
MaTepuaigapsl na Oipael OoJFaHMEH, JKYMBIC ICTE€Y CHIATTaMalapbl MYJIEM
e3relie.
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30-cyper. Ko3raJiMalThIH jKoHE alHaIMallbl OChTEP KOHCTPYKIUSCHI

OcbTep MEH OUTIKTEp OPTYpJl ocepiepi KaObuiaam, TipeK OesiieKkTepi
apKbLJIbI  KOpPIyCKa, pamara, CTaHHHara  HeMece e371epi OCKITUTETIH
KOHCTPYKIMsUIapFa KeTki3in Oepeni. Tipek KOpHycTaH >KOHE OFaH OTBIPFBI3bUIFaH
NOAIMIUITHUKTEH  TYpaabl.  BUTIKTEp MEH OChTepAlH  TIKEJIeH  MOIIIUITHUK
OTBIPFBI3BUIATHIH Oouirin manda nen artaiael. Con mamda OUTIKTEpIiH COHbIHA
OpHaJlacKaH, TIpeKKe TeK paauaabl acepiepi 6epeTin 0oJica, U Jen aTajlabl, al
oJl OUTIKTEpIiH OpTajiapblHJa OpHajacca, MOWbIHINA JeiiHel. BUTIKTIH TeK OChTIK
acepIiepre ®KYMBIC ICTEHTIH 06JIiri Tipeyimn 6oJabl.

BypBIIITHIK XBUTAAMIBIKTAP MEH alfHAaTy MOMEHTIH JKETKI3Y YIIH OUTIKTEpIiH
VIITapblH JKaJIFACTHIPAThIH TETIKTI My(]Ta mem aTtaiael. ¥3bIH OUTiKTEp MydTa
apKbUIBl KYPACTBIPBUIAJBI JKOHE Topanrtap Oip-OipiMeH ocbl MydTa apKbUIbI
KAJFACTBIPHLIABI.

2. OcbTepaiH MaTepuasbl )KIHe ecedi

OchbTepiiH KeJJeHeH KuMajaphl IOHTeIeK OOJIBIT Kelel, COHABIKTAH OJIap bl
nanbIHAAQy YVIIIH JTaiblH TOHTENIeK TyTac OonaT mpokaTTap naimanaHbuiaabl. Kenoip
KarnanWnapna faHa, ocipece aumameTrpi 200MM-7eH SKorapbl OOJNFaHa, YCTaIBIK
MpecCreH MalbIHAanFal oonaTTapaan sxacanansl. JKanmel, och yiriH 6onarteiy Ct3,
Ct4, C15, C16, C135, C140 Mapkamapbl, SIFHU KbI3ABIPHIIT OHACYIe >KATHAWTBIH
OonatTapael  KoJgaHaAbl. JIUTEpICHTeH JKOHE XUMUSIIBIK KBI3IBIPHIT OHACYTE
KaTaThIHIAPBIH OT€ CUPEK KOJIAHAbI, TEK apHANWBI OCHTEP YIITiH.

Ockrepnin ecebi peTiHAe MaTepuangap Keaeprici KypchlHaH —Oenriii
IIOFBIPJIAHFaH, HEMECE TapaJFaH KYIITep, Keie Kyl MOMEHTTEp1 ocep eTilm TypraH
apKaiblK ece0iH KapacTepyFa 0oianbl, TEK OCh KOHCTPYKIHMSCHIH €CKepe OTBIPHIII,
apKaJbIK JIel CHIPHIK KaOburmanca OosiraHbl. OHmAa OCh eceOiH JKacay YIHIIH KOC
TOTICAJTBI TIPEKTi CBHIPBIK CXEMAaChIH TaimasaHaMbl3. TipeK peakIusuIapblH aHBIKTAI
KOHE MUTY MOMEHTIHIH 3IIOPIiH ChI3a OTBIPHIIN, €H *KOFapbl KEPHEY TYBIHAANTHIH KUMa
TaObUIA/Ibl )KOHE COJI KepHEey OOMBIHIIA aphbl KapaTa €CenTey Kyprizuiel.
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MYHJAFbl M4, - MakcuMaldb Kyl MOMeHTI Ooica, Wy - kuma ayJaHBIHBIH UiTyTe
KeJlepri MOMEHTI, OJI TyTac JAOHIeNeK KUMaybl ockTep YIuiH Wy = 7;—2 ~ 0,1d?, an
i Kyseictap yuiin Wy = 7;—2 (D3 —d3) = 0,1(D3 — d?3).

Conrbl hopmynnanapjal KayinTi OeJIKTIH JAuUaMeTpl aHbIKTalajbl Ja, OChTI
xobayiay O6actanansl. XKobanay ecebiHeH KeiliH OutiKTeperiaeit OepiKTIKKE TEKCepy
eceb1 kyprizineni. Tekcepy ece0i  OChTepHAiH  allHAJIATBIHABIFBI, HEMeECe
KO3FaJIMANTBIHIBIFBI ~ YKOHE  JKYKTEMEJep  IIaMayiapbl MEH  OarbITTapbIHBIH
TYPaKTBIIBIFBI )KOHE alfHBIMAIIBUIBIFBI €CKEpiJie OTHIPHIN kacanaabl. KayinTi kumamiap
MeH OeuikTepAiH OepiKTiri MaTepuanaapabiH Kop KoddduiueHti OobIHIIA
Tekcepiieai. TONBIK ecenTereHHeH COH OChTep KOHCTPYKIMsIIAHAIbI, Oipak Ta
KOHCTPYKIMsUTAy ~OapbIChIHIA MaIlliHa OeJIIeKTepl  OTBIPFBI3BUIFAH  OOJIKTIH
TuaMeTpiepi CTaHAAPTTHIK OJIIIEMIe COMKeCTeHAIPUTyl THIC.

3. ButikTepaiH KOHCTPYKIUSCHI KIHE ecedi

binikTep e ockTep cUSIKTHI OojaTTapaaH qanbiHaanaasl. Kel3aslpsin eHaeyre
*KatnaWTeiH OutikTep CT1.5 GonaTTaH gaWbIHIAICa, KbI3ABIPHIN OHIACICTIHACD YIIIH
opraima KeMIPTEKTI >KOHE JICTUPJICHTCH KOJIaHalbl, HAaKThIpAK aMTaTBIH OoJicak
oomat 45 sxone 40X malimamaHajzpl. Aca KayamnThl JKaraaiiap/a ayblp JKYKTeMel
ourikrepal nerupienren 6onatteiH 40 XH , 40 XHMA , 25 XI'T mapkanapeiHaH
kacaiapl. Te3 alHanmaThIH >KOHE XUMUSJIBIK KBI3ABIPHIN OHJEIETIH OUTIKTepi
navbiaaay yurH OonatteiH 20, 20 X, 12 XH3A, 18 XI'T mapkamapbl TaHAaIbIII
AJTBIHA]IBI.

Huametpnepi 200 mm-Te neiiH OUTIKTEp YIIIH JaifblH JOHTEIeK MpOoKaTTap
tagaainca, auamerpiepi 200-men ynkeH >koHE (acoHIpl OUTIKTEp apHaiibl OoyaT
nadbIHAaManapaal  JdadblHaanaabl.  burikrepaiH KOHYCTHI-IUIHHAPI  OeKTepi
TOKaPJIbIK CTAHOKTap/1a OHICNIE I, SPTYPJIi OWBIKTap MEeH (PacoHmap dpesepik
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CTaHOKTapJa »acanaabl. CoHal-aK, XUMUSIIBIK KbI3JbIPbIN OHJEITCHHEH COH OLIIK
nandanapsl nuM(CcTaHOKTapAa aKapiaHaIbl.

biniktepain ece0i Kypaemipek 00Jaabl KOHE €cenTey oAicTepl Marepuanaap
KeZeprici KypchlHIa TOJBIK KapacThIPBUIATHIH OOJNFaHABIKTAH, TEK jKoOanay
ecenrepine TokTanambl3. JKanmel, OUTIKTEpAl €cenTey Ke3eH-Ke3eHre OeJin ecentei
OTBIPBII, TEKCEPY €ceOlHEH Kei1H FaHa TOJIBIK OPbIHIANFaH OO0JaIbl.

binikTep *xymbic OapbIChIHIA HUIIN MaibicyFa, Oypaibil Kecuiyre, Kehoip
KarJaillapia co3pUTyFa, HE CHIFBUTYyFa YIObIpam kaTaabl. bipakra jkekenercH
OenikTepl Tek KaHa Olp nedopmarusra >KYMbIC icTeyli MyMKiH. Mpicanbl, mydra
apKbUIbI JKallFacaThlH OUTIK YINTapbl TeK KaHa OypallyFa >KYMbIC ICTEHAl. Ay vty
OUTIKTepre  OTBIPFBI3BUIFAH  MaliuHa  OeJIIIeKTepIHeH,  ocipece, oepiic
OemnmiexTepiHeH TybiHAAAbL. CoHbIMEH OUTIKTep KkoOiHece HULy KoHe Oypany
nedopMalusIChiHA YIIBIPANIbI €KeH, OHJIa €CeNTey HEri3ri eKi KpUTepuil: OepIKTIKKe
(To3y, Kaxy OepikrTiri) jkoHE KaTaHJbIKKa (MaTepuangap KaTaHABIFbI) ecernTey
OOMBIHIIIA KYPTi3UIe/l.

burikrepai OepikTikke ecenTey VI KE3eHHEH: aliibIH-ajla ecenTey; jkoOamar
ecenrTey KoHE TeKcepy ecebl HeMece HaKThl ecenTeyAeH Typaabl. AJbIH-ana
ecenrey TeK KaHa Oypaiay MOMEHTI Oo#bIHIIA >Kypriziiemi. bimiktepmeri wuiry
MOMEHTIH €CKepMeH, TEeK KaHa ailHaJdy MOMEHTIHE JKYMBIC ICTEHIl Jerl
KopaMmaiaaimeI3. An OUTIKTepaiH Oypanysl )kaHaMa KepHEYeH TybIHIaiIbl, OH/1a

Ts
Tmax = —— = [T]6
. . . p . .
MyHzaarel W - OUIIKTEpIH KOJJCHEH KMMACBIHBIH MOJIAPIBIK KEIEpPIi MOMEHTI, O
JIOHTeJIeK KMMAaJIbl TYyTac OUTIK YIITiH
» nd3
P 16
Onpga OuTik AMamMeTpl ajablH-ala MYMKIHIIK jKaHaMma KepHey OOWBIHIIIA MBIHA

dbopMynamMeH aHBIKTAIAIBI.

~ 0,2d3

3 16T
d=+
p[t]s
An opTtachl KybIC OUTIKTEp/l )KYBIKTAIl €CENTEey MbIHA TOMEHIET1 PopMyIaMeH

Kyprizineai

T
Wy = 7AD3 ~ &) ~ 0,2(D* ~ d?)

myHaarbl D, d — OUTIKTIH COMKeCiHIIEe ChIPTKBI JKIHE 1K1 JHAMETPJICPi.
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4. TlopIMIHUKTEP

[MopmunuukTep OUTIKTEP MEH OChTEpre TipeK 0oJia OTBIPHII, OJIAPABIH E€PKIH
allHaybIH KaMTaMachl3 €Te/ll )KoHEe Je OUTIKTEp MEH OChbTEepre acep €TETiH KYIITEepl
KaOblUIgam, paMara HEMece CTaHWHara, Tinrte Oyilap OeKiTUIreH (yHIaMeHTKe
xeTkizeni. [logmmmHuKTep YyHKenic TypiHe OalIaHBICTBI ChIpFaHay *oHE JoMaliay
HOAIIUITHUKTEP1 OOJIBITI €K1 Typre OeiHel.

Colpranay NOJIIUNHUKTEPIHIC, MOIITUITHUKTEPAIH 1K OeTi OUTIKTep/iH
HEMeCe OChTEp/IIH OeTTEepIMEH TIKeJel jkaHacaJbl jJa, OJapJIblH apachlHaa ChIpFaHay
yiikenici maima Oojaapl, COHIBIKTAH ChIpFaHAy TIperi Jem aTalaThIHABIFBL AUl
aoMaray TOAIMIMITHUKTEPIHIe OUTIK HEeMece OCBIICH TIPEKTep apachlHIa jaomanay
JICHEC OpHANACTBIPBHIIAABI 7@, ChIpFaHAay YHKedicl jJoManay — YHKeliciMeH
aJIMaCTBIPBLIAIBI.

5. Chipranay moaIIUITHAKTEPI

OPTYpJIi KOHCTPYKIMSUIBI ChIpFaHay TMOIIIUITHUKTEPIHIH TypJiepi ©Te Kerl.
bipakta omapnpiH OapyibIFBI €Ki TOMKA >KIKTENeAl: OOJIHETIH oHe OeNIHOCUTIH
oosbin. [lomamumaukTiH O6iHeTiHAEpl KoHe OeaiHOeHTIHIepl e Oeek KyHiHe
Ke37ecyiMeH KaTap, KOpIyc, He CTaHMHAMEH Oipre 61pTyTac eTir JaibIiHaamaIbl.

Kapanaiibim OeniHOEHTIH ChIpFaHay NOAIIMITHUKTEP1 BTYJIKAa JeI aTajca,
ekire OeJIHETIHAEP1 BKJIAIBIN AN aranaapl. EkeyiHIH Je KOHCTPYKIUsIIaphl Oip-
OipiHe yKcac, Oip MaTepualaH AaWbIHATYBl Ja MYMKIH, TEK BKJIQJBIII ACTHIHFBI
KOHE YCTIHI1 OeiikTepaeH Typansl. Brynka dQuanenTi, OypTHUKTI XoHE OYpPTHKCI3
KybIC LWJUHIOP TOPi3Ai JIeHe, oJjiapjla >KaHACBIT TYpraH OeTTepre Mail MKeTKizy
TECIKTepl Nie KapacteipbuUirad. Omap kejeci cyperrepae kepceriuireH. Ekeyi ne
aHTUGPUKIUOHABI MaTepUaiapAaH JabIHaTFaH.

CeipraHay MOANIAITHUKTEPIHIH MBIHAAAal apTHIKIIBUIBIKTAPEI 0ap: a) caaMarhbl
aybIp KOHE Te3 allHaJaTBhIH OUTIKTEp/Ie )KYMBIC iCTey KaOUIeTTUIIr MEH KYMBIC iCTeY
Y3aKTBIFBI JKaKChl; 0) Maijay ©Te KHUbIH JKOHE XHMHSUIBIK arpecCHBTIK OopTalapaa
KOJJIaHy MYMKIHJIr1 >KOFapbl; B) KOHCTPYKIIMSCHI KapamaibiM KoHEe OeJImieKTemn
KYpAaCTBIPY ©TE€ BIHFAWJIBI.

Kazipri ke3ae ocbiHAall apTHIKIIBUIBIKTAPhIHA 0O0JIa KONTEreH MalllnHaIap
MEH MEXaHW3MJIEp/ie ChIpFaHay TNOJIIUITHUKTEPIH KojaAaHaabl. bipakra OacTel
KEMIIIJIIT1 — YHKEICKe YIKEH IIBIFBIH )KYMCaTyblHa )KOHE Te3 KbI3YbIHA OailIaHbICTHI
JoMalay MOIIUITHUTIMEH 09CEKeNIeCTIKKe TYCyl TOMEH, COHNIBIKTaH OoJap JoManay
MOAIIMITHUKTEPIHIH ©Te K11 Ke3ACCIiI )KaTaThIHABIFbL. Tarsl Oip KEMIILTIT1 CRIpFaHay
MOAIINITHUKTEPIHIH OapJIbIK OJIIeMICPIHIH CTaHAapTTAIMaFaHABIFBIHAH KYHISIIKTI
©3apa aybICTBIPBIMIIBUIBIK TaJanTapblHA Call KeIMEH KaTaTaThIH IbIFbI.
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6. ColpFaHay NOAIMITHUTIHIH IIAPTTHI ecenTeyJiepi

Cobipranay MOJUIMITHUTIH €CENTeyIlH HETri3rl ekl oiici Oap: a) yHKelsic MeH
MaiayblH TUAPOAMHAMUKAIBIK TEOPUSChIHA HETI3JEITeH ecenTey; 0) KYMBIC iCTey
OapbIChiHIa  YHKeNiceTiH OeTrrepl  MaillaHbIl  TYpaTblH  MOJIIMITHUKTEPre
KOJIJIaHbUTATHIH IIAPTTHI €CeNTeyIep.

Ecenreynepnid kputepuitiaepi MeH oAiCTEpl, €CENTEITeH MOAUTUITHUKTEPAIH
KYMBIC ICTEY KaOLIETTIKTEpiHE 3USHBI TUETIH CUIIaTTaMallapblHa KAThICThI )KETKLTIKTI
KENUIIIK CEHIMAUIITIHE Me OoJIaThIHAall €Tl TaraWblHaajganbl. MbIcajira BKIIaIbIIII
NEeH BTYJIKa a0pa3uBTIK TO3y MEH JKEJIHYAEH ICTeH IIbIFajbl, COHABIKTAH OChLIapra
Kapchl KEMUIAIK Kacalybl KepeK. AJI YHEM1 ayblp COKKbl MEH TepOemnicTe >KYMbIC
aTKapaTbhlH MalllMHA TIPEKTEPiHJIE KYMBICIIBI OETTep KaXblIl, JKIHIIIKE KapbIKLIanap,
Kapbuly, CbIHY, OyniHy naiga 6onanasl. Ochl 3USHABI KYObUIBICTAPABI OOJIIBIpMayFa
KeMUIIK OEpeTiH KpUTepuiep Kepek.

lapTtTel ecenTey OapbiChIHAA OCBIHAANW KPUTEPHUI pETIHIAE ChIpraHay
OeTTepiHEe ocep eTeTiH MEHIIIKTI KbICBIM  MeH 1andaHbslH  MIeHOepIiK
KBUIIaMJIBIFBIHBIH KOOCeHTIHIICI (PV) KaOblmaanran. Ecenrey OuTikTep/iH OCpIKTITiH
Tekcepy OolibIHINa anda JuaMeTpiH aHbIKTayaaH 0acTaiajbl, COHaH COH IaduaHbIH
y3eiabiFel  1/d=0,4 -+ 1,2 apachiHma JEreH YCBIHBICTBI ~ €CKEpe  OTBIPBII
TaralbIHAANIAIbI XKoHe adma OeTiHIH ayaaHbl S=xd/=27xr] 6onaasl.

[anga MeH BKIaAbIII, HE BTYJIKA apachlHaFbl MEHIIIKTI KbICHIM/IbI AHBIKTAy
OappICHIHIA TIPEKTET1 paguaibIbl dcepiiep FaHA €CETKe albIHAIbl KOHE OJ KhICHIM
MYMKIHIIK KbICBIMHAH KOFapbl 00JIMayhl THIC, SFHU

p= % < [p], onma pv < [pv] OGomamsr.

Yiikenic kymiHiH xyMbicbl A=F;V, an Fyu= fF,onna A= fF,Vv. Ocsl
KYMBICTHIH a(TaHbIH TipeK OeTiHEe THECLT O1pIiriH TabanbIK
A_Ffv_Fr . f "V=pvVv- L an MyYHJIAFbI PV < [pv]
S pdl dl & T
CelpraHay  MOANIMIHUKTEpiHAEC  YHKemic  KOA((UIIMEHTIHIH  IIamachl
MOAIIUITHUAKTIH JKYMBIC ICTEY PEKHMMIH CHUMATTAUTHIH edmeMci3 Ko3pduimeHt A-ra
0ailTaHBICTHI.

_ Wi v
A=___ , MyHIaFrbl @ = _ OYPHIITHIK KbUIIAMIBIK.

P r

7. MaTepuaJaapsl ;koHe Mailjiay xKa0AbIKTapbl
butiktep MeH ochTepAlH €pKIH alHalyblH KaMTamachl3 ETETIH TIPEKTep
KOPIYC TMEH MOJIUIHUKTEH Typaabl. Erep noammnauk exi 06eiKTeH TypaThiH 0oJica,
KOpIyC Ta €Kl OeJIKTEH TYpaJbl: aCThIHFbI O6JIIr1 — Heri31 )KoHe Kakmnarbl. bys ke3ze
ChIpFaHay MOJIIMITHUTT KOPITYCThIH 11IK1 acTapbl 0oyajibl. AcTapjap MallldHallap MeH
MEXaHU3MIEP/AIH JKYMBIC ICTE€Y OpPTachlHa, TOCHIH dCEpJIEpPre KOHE TEXHUKO-
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HSKOHOMMKAIBIK  KOPCETKIIITepiHE  OallIaHbICTBI  OPTYPAl  aHTHUPPUKLIUOHJBI
MaTepHalIap/IaH: IIOWBIH, TYPAI-TYCTi MeTaslI KOpTHaJIapbIHaH,
MeTaJoKepaMHKaaaH, rpaduT, IIacTMAcca JKOHE CHHTETHKAJIBIK MaTepuajaapiaH
JavbIHAadaabl.

Kanmait MarepuaijgaH maiblHAaica jJa acTap TO3y MEH JKEIiHyTe, >KbLIyFa
TO3IM/I1, KaHaCy >KoHE OeTTIK OEpIKTIri >KOFaphl, ©T€ MKAKChl KbUTY OTKI3TIll OOJYBI
tuic. Conpail-ak yiikemic Kod(pPUUMEHTIH MeEWiHIIe a3aWTy yIIiH  OUlK
nandanapblHbIH KYMBICTBIH O€TTEpiHE CTaHOKTa axkapian eHAeyJepMeH Oipre,
KBI3/IBIPHIT )KOHE XUMUSIIBIK OHJICYJICP )KacaTybl KaXKET.

[ToamumHUKTEPII Maiijaay KOJIMEH >KOHE OpPTaJbIKTAHABIPBUIFAH TOCUIMEH
xypriziieni. Konmen maiisiay OapbiChlHIAa MAaCJACHKAHbIH, IIMPUITIH, (UTHIBAIH
KOMETIMEH TaMbI3y, [IANIbIpaTy apKbUIBI JKYpri3iice, OpTaJbIKTaHIABIPFaH/Ia
HACOCTBIH KeMeriMeH >kyprizizemi. IlaiinamaHpuiaTelH Maiylap CYHBIK, KOK JKOHE
KaTThl OOJbIT Kededi. JKanmel chlpFaHay MOIIIMITHUKTEPIH Maijiay YIIiH MYHau
OHIMJIEpiHEH aJbIHATBIH MaijapaaH 0acka, ©CIMIIK, >KaHyap >KOHE CHUHTETHKAJIBIK
Maimapasl KoijaHa Oepenmi. bipakra mainay skyheciHae MalimapIblH TEXHHKAIbIK
CUIIaTTaMachlHa, dCIpece AMHAMHUKAIBIK KOHE KMHEMATHKAJBIK TYTKBIPJIBIFbIHA aca
KoHUT OeniHeni. OnapAblH eIieM OIpiiKTepl XaJbIKapaiblK KyHeae OCKITUIreH.
JIMHAMUKAJBIK TYTKBIPJIBIK M OpIliMeH OenrineHin, enmeM Oipiiri perinae H - cex/m?
ansiarad. 1 H - cex/mM?=10 mya3=1000 catunyas =~ 0,102kr - cex/m?.

Maiinap/iblH TEXHUKAJIBIK CUIATTaMallapblHIa KHHEMAaTHKAJIBIK TYTKBIPIBIK
Y opmiMeH OenriieHin, ObuUTail aHbIKTaNaAsl ¥ = W/p , MYHIaFbl p — CYHBIK
THIFBI3/IBIFBI, aJ1 ©JIIEM Oipliri XaabIKapalblK sKyiie 60MbIHIIA M?/CeK aJIbIHFaH.

8. lomasiay moamMmHMri

CeipraHay TMOAIIUITHUKTEPIHE TOH KEMIILTIKTEPAl JKOI0, dcipece YHUKelicKe
KYMCAJIaThIH  IIBIFBIHABL  a3alTy OpEKeTTepl ChIpFaHay YHKENICIH Jgomalay
YUKETICIMEH aaMacThIpyFa oKeminm COKThl. ChIpFaHay TIperi CHUAKTBI, OYJ TIPEKTe
KOpIyC TEeH MOIUIMIMHUKTEH TYpajbl, TEK €pKIH KO3Fally VIIIH JoMaiay JeHeci
[IApUKTEP HEMECE POJIUKTEP/Ii Al Jamanabl.

Jlomanay MOIIIUITHUTI 1K1 1 ’KOHE CBHIPTKBI 2 CaKMHAIAPJaH JKOHE CKeyiHIH
apacblHa apHaWbl >KOJAaKIIaFa OpHAJACTBHIPBUIFAH JOMajiay JEeHeci 3 MEeH OoJapiabl
Oipaelt KalbIKTBIKTa YCTal TYPY YIIIiH KaKeT cenaparopnaan 4 typassl. [mki cakuHa
Oimik marmdackliHa OTHIPFRI3BIICA, CHIPTKBI CAKMHA KOPIYCKAa OTBHIPFBI3BLIAABI JKOHE
alfHANBITT KO3Fary OapbhICBIH/A 9Cep €TIN TYPFaH KYKTeMeHi marndamaad Kopmycka, He
KepiciHIne KopmycTaH mardara keTkizeai. Herisri enmemi petidae imKi CaKMHAHBIH
1Kl AuaMeTpl HeMece TMOMAMIMIHUK  OTBIPFBI3BIIATHIH - Hand)aHblH JHaAMETpl
KaObUITaHFaH.

[MogmunHuK cakuHatapbl MEH JoMajnay JAeHelepl Korapbl KOMIPTEKTI
XpoMibl MOAMMOHUKTIK Oomat LIIX6, IIX9, MHIX15, HIX15CI" matepuannapbsiHaH
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naneiHAanaasl koHe Oy neranpaap HRC  62-65 jgeliiH  KbI3ZBIPHIT  OHJEIIN
axkapiiaHaapl. Al cemapatopiap JKYMcak, camachl TOMEH OojaTTapMeH KaTap JKes,
KOJIa, JIOPATIOMHUH, TEKCTOIUT CUSKTBI MaTepHaiiapJiaH JalbiHaana 6epe.

[MoammmHUKTEPI1H apTHIKIIBUIBIKTAPhl MEH KEMIIUTIKTEPIHE TOKTala KEeTCEK,
Ka3ipri Ke3eHJe MallMHajlapAa Kell KOJIJAHBUIAThIH HEri3ri TIpeK Typl — Jomalay
noAmmmHUTL.  OnapablH  OapibIK  2JIEMEHTTEpl  XaJbIKapaiblK  JEHrene
CTaHJApPTTAIFaH J>KOHE >Kammad eHIIpy JKakchl koyifa KoubliraH. CeIpraHay
HNOAMIUITHUKTEPIMEH CANIBICTRIPFaH]Ia apTHIKIIBUIBIKTAPHI: @) YHKEIIC dKoHe Malayra
KETETIH MIBIFBIHAAP a3asjbl; 0) aHTU(PPUKUMOHABI MaTepuanjap MEH TYpPJi-TYCTi
MeTaJapFa KaKETTUIIK TYybIHIaAMaWIbl. B) KOCAJIKbI OOJIIEK PETIHIE KOJI JKeTIMIl
MKOHE KETKUTIKTI JopexkeIe KaMTaMachl3 eTUITEH.

Kemmrinikrepi MbIHamap: a) alHany SKbUIIAMJIBIFBI JKOFapiiaFaH CailbiH
NOJAIMIMITHUKTIH, ~ JKYMBIC  ICTE€Y  Y3aKThIFBl  TOMeHAeHal; 0)  paguaibl
QXKBIPATBUIMANTHIHABIKTAH, OOJIIIEKTeN KypacThIpy YIIIH Kypai-»XaOabIKTapIblH
KQKETTIr1; B) IeMIEPIIIK KaOUIeTTUIIr1 TOMEH.

9. lomasiay noAIIMMHUKTEPiHIH KIaccuPpuKanusichbl

Jomanay MOAIIUITHUKTEPI TOMEH/IET1 oenrizepi OoMbIHIIIA
Kaccudukausaanagsl: 1. Ocepnepai KaObligay OarbIThl OOMBIHINA: a) pajavaIibl
MOAIIUITHUK — OUTIK TMEH OChTIH T'e€OMETPHUSIIBIK OCIHE MEPHeHANKYJISAP OarbIThIHIA
ocep eTeTiH KYKTemesepal KaObUIIAaWThIH MOAIMIMITHUKTEP; O0) TIpeK IMOIIITUITHAT] —
aliHa;y oci OOoWbIMEH ocepii KaObUIMANTBIHIAD; B) paauaIabl-TIpeK MOMIIMITHUTT —
OWI paauaiipl )KoHE OChTIK KYIITEP/l1 KaObLIayFa apHaIFaHap.

2. Jlomamay pneHeciHiH ¢opmachblHAa Kapad IIApUKTI JKOHE POJIUKTI
MOAIMUITHUKTEep Oomnbim Oeminexdl. IllapukTinep opTypii auameTpii MApUKTEpACH
TYpCa, POJUKTUIEP ©3 KE3eTiHAC NMUIMHAPII Y3bIH KOHE KBICKA POJIMKTI, KOHYCTHI
POJIMKTI, MHE TOPI3/IEC POJIUKTI KOHE T.0. pomKTiiaep Oonbin keneai. Ockl apania aiTa
KEeTy KepeK, MAPHUKTI MOAMUIHUKTED POJHMKTI MOAIMUITHUKTEPre KaparaHaa YIIKEH
OYPBIITHIK KBUTIAMIBIKTAPIa )KYMBIC ICTEY KaOLIeTTepi )KaKChl, KEPICIHIIE, POTUKTI
MOAIIUITHAKTEP/IIH MIAPUKTIIEPMEH CalbICThIPFaHa, )KYKTeMel KaOiaeTTepl KaKChI.

3. llogmmmawmkTep moManay JEHECIHIH KaTap-KaTap OpHalacyblHA
OailTaHbBICTHI O1p, €K1 )KOHE TOPT KaTapiIbl 00JIa b,

4. Jlomanay TMOANIUAITHAKTEP1 cepaibl O31IrHEH OPHBIFATHIH KOHE ©3/ITHEH
OPHBIKMANTBIH OOJNBIN Keiemi. O3MIriHeH OpHBIFATBIH MOMMIUITHUKTEPAIH Oip
apTHIKIIBUTBIFBI KYMBIC ICTEY OapbIChiHAA, OUTIKTep AedopmarusFa YIIbIpam, OCh
CoMKecTIri aybITKybl 2°-3° OoJiFaHFa JAiiH el Keaeprici3 aitHana 6epe/i.

5. JloManay mOJMIIMIHUKTEP! TYJIFA OJIIEeMJAepi: ChIPTKbl AuaMeTpi D xoHe
eHl B OolibiHa cepusuiapra Oeiineni. Paamannblk esmiem OoMbIHIIA aca KEHLI,
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€peKIIe JKEHUI, MXEHUI, opTalla >KOHE ayblp Ccepusulbl 0oJca, MOAIIMIIHUK —€Hi
OOMbIHIIIA €HC13, KAJIBITITHI, €H1, €pEeKIe €H 1 O0Ja bl
10. ITommUNHUKTEPAIH WAPTTHI OeJrijiepid mwenry

OpOip AoManay NOALIMIHUKTEPIHIH UU(pIap MEH opiNTeH TYPAThIH MAPTThI
oenruieynepi 6onaapl. Con GeNriHiH €H COHFbl €Kl HU(PBIMEH MOALIMIHUKTIH 11K
CaKMHACHIHBIH 1IIKI JMAMETPIH, SIFHU TOJUIUIHUK  OTBIPFBI3BLIATBIH  OUTIK
nangackHPIH MIJIMMETP MEH HOMUHAJb AUaMeTpi aHbIKTanansl. Juamerpuepi 20Mm
495MM AeHIHT1 MOAIIUTTHUKTEPAE S-Ke eceni canmap 0obin Keneai. MbIcasibl: COHFbI
exi uugp 07 6orca, onga auametp 35mm Oonasel, erep 18 6onca, 90mMm Gonanbl.

OnHaH cojira KapaTra caHaraHja 3 oHe [ uudpiapMeH MNOAIIMITHUKTIH
CepHsICHI OeTUICHE/II.

CoHbIHAH
3xoue7 |1 2 3 4 5 6 7 8
ungp
cepust EpeKIe | JKEeHLT opraria . ore ore

. JKEHLIT opTaria . .
aTaybl JKEHUT aybIp N . YKEHUT JKEHLT

eHal €H/l . .
KIHINIKE | eHl

Ownnas cosrra Kapara 4 nudp MOJNIMITHAK TYPiH KepceTei:

0 — paguanapl MapuKTi OipKaTaPIIbI

1 — paauanipl MapPUKTI eKiKaTapibl chepaIbiK

2 — paaraiibl KbICKA ITMIMHAPII POJIUKTI

3 — paguanabl POJIMKTI eKiKaTapibl chepaibiK

4 — y3bIH NWJIMHIPII POJIMKTI HEMECEe WHE

5 — paguanapl BUHTTI POJTUKTI

6 — mapuKTi paguanabl TIpEeyirmTi

7 — KOHYCTBI POJIUKTI TIPEKTI

8 — mapuKTi TIipeKTi HEMece TIPEKTi paarali bl

9 — posuKTI TIpEeKTI HEMECE TIPEKTI paaruaIabl

5 xoHe 6 mudpiap MOAMIMITHUKTIH HET13T1 TYPIHEH aybITKYJIapblH, SSFHUA
KOHCTPYKITUSUTBIK ©3TepICTEPI1 KOpCeTe .

11. My¢ranapabiH aTKapaThIH "KYMbICHI MEH TYpJiepi
Texaukama wmydra ngem, OUNKTEPAIH, CTEP)KESHBICPIIH, KYOBIpIapablH,
ANEKTPOOTKI3TIMTEPAIH JKOHE T.0. YIITaphIH >KAIFACTHIPATBIH TETIKTI aWTabl.
KapacTbipaTbIHBIMBI3 OUTIKTEP/IIH YIITAPBIH KAJIFACTHIPATBIH KOHE COJI OUTIKTEp/Il
©31HE OTBHIPFBI3bUIATHIH OOJIIEKTEPMEH KOCAThIH My Tanap.
MaiuHanap apTypiii TopantapMeH Oipre >KeKe-,eke arperarrapiad Typaibl.
Al onap OacTankhl xKoHE COHFbI OUTIKTEPMEH TYUBIKTaNa/Ibl, SFHU OJIApAbl KOCY
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nereHiMmi3z OutikTepai Kocy. Kypactelpy OapbiChiHIa TOpamnTapibl, MEXaHU3MIEP.l,
arperartapansl Oip-OipiMEH KOCyFa Typa Kejeidi, MiHe, OCBhIIaH KeJin OUTIKTep/l
KAIFACTBIPY KaXETTIrl TyblHAaWabl. Mydranap keOiHece 3IIEKTPKO3FAITKbIII NEH
PEAYKTOp, HE PEAYKTOPMEH KYMBIC aTKApaThIH MEXaHW3M apachblHAa Ke3/Iece/i.
Temenneri 34-cyperTeri cxemaia KepceTuireH: 1 — My(TaHbIH Kaimbl MIAPTThI
oenrinenyl Oosica, 2 — cepmiHal MydTaHbIH Kayilnci3aik KopaObIMEH Koca
KOpPCETUITEH.

MydTamap aTkKapaTblH >KYMBICBIHA JKOHE OHBI OpBIHAAyFa OPEKET €Ty
NPUHIMITT MEH 1IIK1 KYPBUIBICKIHA Kapail skikTeneAl. bapneik mydTamap ymr Tomka
OemiHel: MEXaHUKAIBIK, THIPABIUKAIBIK, DJIEKTPIIK. AJl MEXaHHMKaJIBbIK MyQTaiap
OackapbUIMaNThIH, 0aCKapbUIATHIH JKOHE aBTOMATThI 00JIbITl OomiHe l. TyHbIK, KaTaH,
cepmiMIi TEHeNTy MyQTanapbl OacKapblIMAWTBHIH OoJica, aWHAy >KUUIIIT MEH
MOMEHTI1, HE KO3FaJIbIC OarbIThl OOWBIHIIIA PETTEIETIHACD *oHE UIHICTI MydTanap
OackapbulaThlH  Oojagbl. O3MIMiHEH KOCBUIATHIH, EpPKIH KO3FajJaThIH  KOHE
CaKTaHBIPFBILI My(Tanap aBTOMATThI O0Ia/Ibl.

Kanmer mydTanapasl MbIHaJal MakcaTTap/a KoJIJIaHaabl: a) OUTIKTEpal e3apa
KAIFACTBIPY YIIIH; 0) KO3FaJITKBIIITAPMEH KYMbBIC aTKapaTbhlH MEXaHU3MEp/l
KOCBINT-2XKbIPAaTy YUIIH; B) JKYMBIC ICT€N TYpFaH MalluHa OeJIIeKTepiH apThIK
KYIITEPJEH CakTail OTBIPHIN, JUHAMUKAJIBIK KYIITEPl a3allTy YIIiH; T') KYpacTbIpy
OapbICHIHA TTaki1a 00JIATHIH KAaTEIIKTEP MEH JKaFbIMCBI3 dCcepJIepACH apblIy YIIiH.

Ken xonpmanbicTarbl My(Tanap TOJBIFbIMEH cTaHaapTranrad. CraHgapTTad
My(dTa OTBIPFBI3BUIATBIH OUTIK OeiriHiH auameTpi OOWBIHINA TaHJIAJFaHMEH,
MydTamapAbIH HET13T1 cUlmarTamachl OepiieTiH aiHany Oypaly MOMEHTIHIH MeJIepi
0oJbIn TaObUTAIBl. MEXaHUKAJBIK )KETEKTep/Ie, MEXaHU3MIepie MypTanmapra TyCeTiH
ocepieplli ecenTey YIIiH Oypany MOMEHTTEPIHIH OpHEKTepl KOJAaHbLUIAJIbI:
Ts=Tut+Tn=KTh; K — k03 dunment xyMmpic pexumMiniH K03PUIreHTi 61p KalbIIThI
XKyMbIC icTedTiH O6onca K=1,1-+1,4 e3repin otbipatein 60jca; K=1,5+2,0; Cokkbira
x)ymbic ictece K=2,5-+3,0.
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34- cypeT. MexaHukanblk My Tajgap/IbH Typiepi

4. UnarocTpanusJiblK MaTepuaJl: TuiakaTTap, Cjaaiuarap, MEXaHu3M MaKeTTepl )KoHe
ManrmHa OeJIIeKTEP, KYMBIC ICTEI TYPFaH MEXaHU3MEP/IiH BHICOPOTUKTEPI.
5. Onedmer:

Heri3ri:
1. Tycinos A., TycinoB K. Teopusiibik xoHe KonmanOamsl MexaHuka. OKYJIbIK.
Anmatsr: 2014-7360.
Hyzenbaes C.T., Omap6ekona O.C. Konmanbansr mexanuka. Okymsik. 1,11-6,2020.
Taykeb6aeBa K.C. Texnonorusibik xa0asiktap. OKy Kypansl. Tapas: 2015.-155 6.
TycimoB A., OcnanoB A.b. Mexanu3miep *oHe ManiuHaIap TEOPHUSCHI.

F> WL
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6.
1.
2.

OkynbIk. AnMatsl.: Anbmanax, 2017. -271 6.

. Apanos b.P. TeopusiibIK kKoHe HHXKEHEPIIK MeXaHuKa Herizziepl. OKynbIK.

[IemvkenT: OKMY, 2017. -266 6.

. ©onipames C.)K., baiixanos A. K., Mbip3anues J[.C. Mexanusmaepain

KYPbUIBIMJIBIK aHaMu31. Oaictemenik Hyckay. llsimkent: OKMY, 2014-560.

. baibkanoB A. XK., Kanracosa K.O. Mexanukansik 6epurictep. OKy Kypasbl.

Anmartel: Dcnu, 2021-1256.
Kocbimma:

. Toxi6aes C.JI. Konman6ansr Mexanuka. OKyasiK. Anmartsel.: bimim, 1994. -336 6.
. KonmacbexoB O.A. MammHa MexaHU3MACPiHIH TeopusiChl. OKYIBIK.

Anmarter, 1979-424 6.

. CarpiaabikoBa b.A. Jlopinepain eHAIpiCTIK TeXHOJOTHACK. OKYIbIK. [IIBIMKEHT:

OKMMA, 2008-3486.

. Tney6epnun K.K., Kapnenos C.A. MammuHanap »oHe MEXaHU3/1€p TEOPHUSCHI.

Oky kypansl.-Cemeit, 2009.-192 6.

. Cepix6aeB /.M., Toxi6ae C.JI. Mammuna aetanpaapbl. OKyJIbIK. AJIMATHI:

Mekren, 1983- 276

. OmapoB A.K., bateipmyxameno JK.K. Mamuna Oesmmiexrepi.-AiMarsl. : 9Bepo,

2005. 362 6.
JJIEKTPOH/IBIK pecypcrap:

. AHnpees, B.W.JleTanu MaliuH ¥ OCHOBBI KOHCTPYUPOBAHUS: [ DIIEKTPOHHBIM

pecype]. 2013. URL:
http://e.lanbook.com/view/book/12953/

. I'ynua, H.B. Jletanu mamun: [OnexktpoHHbid pecype]. 2013. URL:

http://e.lanbook.com/view/book/5705/

BbakbuLiay cypakrapsl

burikrepain quaMeTpi OOMBIHINA aJIbIH-aJIa MTOITUITHUKTEPI1 TaH QY.
CrIpraHay JKOHE JIoMaJiay MOAIIMITHUKTEPIHIH YKCACTHIKTaphl MEH

aMBIPMAIIBIIBIKTAPBI )KOHE OJIap/Ibl TAHIAY.

3.
4.
S.

XKabapikTap MeH MalIMHAIApAAFbl TIpEKTEP Typaibl TYCIHIKTED.
Jlomanay moAIMMIMTHAKTEPIHAET] MapTThl Oenrinepai merie oiury.
MexaankaiabiK MyQTanapabpiH aTKapaThIH )KYMBICHI MEH KOHCTPYKIIHSICHI.
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