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1. Tema: Conepxanue nuctuiuinHbl «lIpuknagHas MeXaHHWKa» W €€ 3HAYCHUE [JIs
UHKEHEpHOTo 00pa3zoBaHusi. OCHOBHbIE MOHATHS M OIpejaesieHus npeamera. Buabl u
TPYIIUPOBKAa MEXaHU3MOB. 3BEHO MEeXaHW3Ma U uX Kiaccudukarus. OOmuye cBeacHUS
00 anmapaTax u nmpudopax.
2. Heab: O3nakomieHue cojepkanueMm guciuiuiiasl [IM. W3noxkeHue OCHOBHbIE
MOHATHUS U omnpeaeneHus. V3ydenune knaccuukanuy MaiiH U 000pyIOBAHUS U BHIBI
MexaHu3MoB. PopMuUpoBaHUE OOLIETO CBEJCHUs 00 armapaTax U npuoopax.
3. Te3uchl JIeKIUM:
1. Conep:xanue qucuunjunsl [IM u ee 3HaUYeHHe 1JI1 MHIKEHEPHOT0 00Pa30BaHUs.
CoBpeMeHHBIH dTan UHTYCTPUATIbHO-MHHOBAIIMOHHOTO pa3BUTHs B PecryOinke
TpeOyeT pelieHus psjia BaXXHEHIIUX 3ajay, CpeId HUX IMOATOTOBKA CIEIHAIUCTOB B
COBEPILICHCTBE BIAJCIONIMX TEXHUKON U TEXHOJIOrMen npon3BoacTia. [loaroroka atnx
CIICHMAIIUCTOB HE CBS3bIBas TEOPETUYECKUE 3HAHUSA C MPAKTUKOW SBISETCS
HEBO3MOKHBIM, TO3TOMY OYyIyIIHi OaKaIaBp-TEXHOJIOI XUMHUKO-(papMalieBTUIECKON
MPOMBIIICHHOCTH JIOJDKEH 3HaTh HE TOJIBKO TEOPUI0 MEXaHMKH W OCHOBHBIC
MOJIOKEHHSI COMPOTUBIICHUSI MAaTEPUAIIOB, HO U €€ IPUMEHEHUE.

B cBsi3u ¢ oOpa3oBaHMeM HWHKEHEPHO-TEXHHUUYECKOTO HAMpAaBICHUS MPHU
noarotoBke B BY3-ax GakamaBpoB mo 6B07201 — TexHosorus ¢apmarieBTUYECKOro
pou3BoACTBa auctuinHa «[IpuknagHas Mexanukay B 00pa3oBaTeIbHYIO MPOTPaMMy
Oblla BHECceHa B 4YHMCIO 0a30BbIX nucuuiiuH. [lpukiagHas MexaHwka — 3TO
oOIlIeuH)XeHEpHasi AMCIUIUIMHA, KOTOpas M3y4yaeT METOJbl aHaliu3a U CUHTE3a
MEXaHM3MOB MaIllUH W O00OpYyJ0OBaHMs, a TakXe IMpaBWJia M HOPMBI pacuera Hu
MPOEKTUPOBAHUS TUIIOBBIX JACTaleil 1 COOPOUYHBIX €IMHUI] MAIuH U anmapatoB. Kypc
OXBaThIBAECT TEOPHUIO MAIIMH U MEXAHU3MOB M OCHOBY KOHCTPYUPOBAHUS W3JCIUN U
000pynoBaHu MeIUKO-(papMaleBTUYECKOTO HAa3HAUCHMUS.

2. OcHOBHbBIE MIOHSATHSI U OTIpe/Ie/IeHUs

B npousBojicTBE pasnuyHbIX (papManeBTHUECKUX OTpaCiIe UCIOIb3YEeTCsl 00IIme
U croenuajgbHbie  OOOpYJOBaHHS, XapaKTepHbIE TOJBKO I  KOHKPETHOTO
TEXHOJOTUYECKOro Tmponecca. Eille Ha KakIOW CTaauM TEXHOJOTMYECKOro IHKJIa
MOYET HCIOIB30BaThCS Apyras ClielnalibHasi TEXHUKA. B MPOM3BOACTBE UCIOIb3yEMbIE
BCce 000OpYyIOBaHUs OOILEro M CIEUUATBLHOTO HA3HAYEHUs JENSITCS Ha JIBE TPYIIIbL:
MalllMHbl U anmapaTbl. MalvHbpl M ammaparbl M0 CHoco0y ympaBieHUS MOTYT OBbITh
MEXaHMYECKWE U aBTOMATHU3UPOBAHHBIE HEMPEPHIBHOTO WM  MEPUOTUYECKOTO
JIEUCTBUS.

MaiiiiHa €cTh YCTPOMCTBO, BBHITIOJHSIONICE MEXaHWYECKUE JBWKCHHS JUIS
npeoOpa3oBaHUs DHEPrHH, MAaTEpUAIOB M HWHPOpMAIMU B I1ENSIX 3aMEHbl WIH
obnerdenust (U3MYECKOTO W YMCTBEHHOTO TPYJa YEIOBEKa, a TaK)Ke MOBBIIICHUS €TO0
KauecTBa W TMPOM3BOAUTENBHOCTU. [log TepMHUHOM «MammHa» OOBIYHO MOHUMACTCS
MEXaHUYECKHE YCTPONCTBA COTJIACOBAHHO PAa0OTAIONTUMHU YaCTSIMU, OCYIIECTBIISIONINE
OTlpe/eNieHHbIC JBIKEHHUS, CIYKallUil [UIsi BBINOJHEHUS TMoje3HoW pabotel. U3
MPUHIUIHATBHON CXEMbI MOHATHO, YTO MAalIMHA COCTOUT U3 JABUTATENSl KAK UCTOYHUK
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SHEPIUM TEPEeATOYHOTO0 YCTPOWCTBA, HCIIOJHHUTEILHOIO MEXaHU3Ma M CHCTEMBbI
yIPaBIICHHUS.

R Cucrema

yIIpaBJICHUS
JIBurarenp | Ilepematounoe | HcnomHurens-
YCTPOMCTBO HBI MEXaHU3M

Pucl. IlpuHuunuaneHas cxema MalldHbI

Mamuabl 1 000pyI0BaHUS 1O BBINOIHSIEMBIM (QYHKIHMSIM MOXXHO pa3/ieliuTh Ha
CJIEIYIOIINE KIACChl: JHEPreTUYEeCKHe MalluHbl U O00OpYAOBaHUS; TPAHCIIOPTHBIC
MAaIIUHBl U TEXHOJOTUYECKHEe 000pyAoBaHUs; HHOOPMAITMOHHON TEXHUKU U MaIlUHBI,
KHOEpHETUYECKUE MAILIUHBI.

DHepreTudeckrue MallMHbl U O0OpYyIOBaHUS MPEIHA3HAUEHBI JJIS IOJTY4YCHHS
TEIUIOBOM W AJICKTPUUYECKOM HHEPrur. ODHEPreTUYECKONW MAIIMHOM, Ha3bIBACTC
MalllMHa, TMpeJHa3Hau€HHas [JIs MpeoOpa3oBaHUsl JIIOOOrO BHJAA JOHEPrUU B
MEXaHUYECKYIO0 UM HaoOopoT. B mepBoM ciiyyae oHa HOCHT HAa3BaHME JIBUTaTess, BO
BTOPOM cllyyae — reHeparopa. J[BUrarensiMu sIBISIOTCS: HapOBble MAlIWHBI, TYpOUHBI,
anektpoasuratenu, JBC wu t1.0. B ycnoBusax meanko-¢papmaneBTUYECKOTro
ITPOM3BOJICTBA B KAYECTBE JBUIATENIEH YAIlle BCETO UCIOIb3YIOTCS dJIEKTPOABUIATENIN U
B MEHBIIIEN CTENEHHU ITAPOBHIE MAILIUHBI.

TpaHcropTHBIE MAaIIMHBI M TEXHOJIOTMYECKHE OOOpYIOBaHUS OTHOCATCA K
pabo4yuM MalIMHaM, ¢ TOMOIIbI0 KOTOPBIX MPOU3BOAATCS U3MEHEHUSI (POPMBI, CBOWCTB
U TOJOXEHUsI 00BEKTOB Tpyna. Paboune MaluHbBl MCHOJB3YIOTCS BO BCEX OTPACISIX
HapOJHOI'O XO35MCTBA.

NudopmanimoHHoli TEXHUKOW W MAIIMHOW Ha3zHA4daeTcs I MpeoOpa3oBaHUS
uHpopmannu. K 3TUM MammHaM OTHOCSITCS BCE CpPEACTBa MaccOBOW MH(pOpMaLUU U
KOMIIBIOTEPHbIE ~ TeXHUKH. KuOepHeTHuecko MalIMHOW Ha3bIBa€TCAd MalllhHA,
3aMEHSIoNIas WM UMUTHPYIOIIAs pa3IMyHble MEXaHUYeCKue, PU3N0IOruiecKue, Uiu
OMOJIOTUYECKHUE TPOLECCh, TPUCYIINE YEJIIOBEKY M KMUBOM mpupoze, ¥ obiagarouias
AJIEeMEHTaMU  HCKYCCTBEHHOTO = WHTEJIEKTa. ITO — aBTOOMNEepaTropbl, pPOOOTHI,
MaHUIYJIATOPBI U UCKYCCTBEHHBIE OPTaHbI.

Mamuabel  OBIBalOT OOBIYHBIMH MEXAHUYECKMMH W MallMHAMHU-aBTOMAaTaMHU.
[Ipoueccel mpeoOpa3oBaHUsl SHEPTHM, MaTEpPHATIOB U WHGOPMAIUMU, BBINOIHIEMON
MalIMHOM, B HEKOTOPBIX CIydyasx MPOUCXOASAT O€3 HEMOCPEACTBEHHOI'O Y4YacTHUs
yenoBeka. Takue MalluHbl MOJTYYWJIM Ha3BaHHE MAIIMH-aBTOMATOB. COBOKYIHOCTB
MAaIINH-aBTOMATOB, COEIMHEHHBIX MEX]Ty COOOW U MpeIHa3HAUYECHHBIX JJIS BHITOTHEHHUS
OTPEIEIICHHOTO TEXHOJIOTHYECKOTO MPOLECCA, HA3bIBAETCS ABTOMATUYECKON JIMHUEH.
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3. Buabl 4 rpynnupoBKH MeXaHU3MOB

OObIUHBIC MAaIIMHBI M O00OpPYIOBAaHUS TMPEJICTABISIIOT COOOW COBOKYITHOCTD
MHOTUX YCTPOMCTB M MeXaHu3MoB. Cucrema Tei, MpeaHa3HaAYCHHAs A
npeoOpa3oBaHus JBWKCHHUS OJHOTO WIJIM HECKOJBKUX TEN B TpeOyeMble IBYIKEHUS
IPYTUX TeJ, Ha3bIBACTCSI MEXaHU3MOM. MeXaHW3Mbl, BXOMSIIUE B COCTaB MAaIllMHBI,
BecbMa pa3zHooOpa3Hbl. OQUH M3 HUX NPEICTaBISAIOT TBEpAbIE TENa, APYTHE U3 HHUX
COCTOSIT MX HECKOJBKO TBepAbIX Tea. Claeayroniue UMEIOT B CBOEM OCHOBHOM COCTaBe
TUAPABINYECKHUE, THEBMATUUECKUE, AJICKTPUUECKUE, MATHUTHBIC U JIPYTUE YCTPOUCTBA.
COOTBETCTBEHHO TaKue MEXaHU3MBI Ha3BIBAIOTCS TUAPaBINYECKUMU,
MTHEBMATUYECKUMH, DJICKTPUUECKUMU U T.]I.

B mnpou3BOACTBE  HCHOJB3YEMBIE  MEXaHHU3Mbl 1O  CTPYKTYPHBIM U
KOHCTPYKTHBHBIM OCOOCHHOCTSIM JICNIATCS Ha IMApHUPHO-PBIYaXKHBIE, 3y0Ouaro-
YEpBSIYHBIE, KYJauKOBO-3KCIICHTPUKOBBIC, BUHTOBbIC, IIAHETAPHBIC MU MEXAHU3MbBI C
ruOKkoi cBs3bl0. C TOUKU 3peHUS UX (DYHKIHMOHAJIBHOTO HA3HAYCHHUS MEXaHU3MBbI
MAIIIUH TPYNIUPYIOTCS HA CIIEIYIONINE BUIBI:

a) MEXaHU3MBbI JIBUTaTEJICH U MPE0Opa30BaTEIN YHEPTUHU WIIH JIBHXKCHUS
0) mepeaToYHbIC U UCTIOJTHUTEIHHBIC MEXaHU3MBI

B) MEXaHU3MBbI YIIPABJICHUS, KOHTPOJISI U PETYJIMPOBAHUS

I') MEXaHU3MBbI 10J1a4M, TPAHCIIOPTUPOBKU, COPTUPOBKHU U MOIbEMA

J1) aBTOMaTUUYECKHUE MEXAHU3MBbI C 3JIEKTPOHHBIMU YCTPOMCTBAMU

Bce maimmubl u 000pyI0BaHUSI COCTOSAT M3 OTIEIBHBIX AeTaned. Jleramp — 910
U3JIeNIie, M3rOTaBIMBaeMOE U3 OJHOPOAHOTO MaTepHraia 6e3 COOpPOUHBIX ¥ MOHTAXKHBIX
onepanuii. Jletanu MOryT OBITh NPOCTHIMH WJIM CJOXHBIMU. [IpocThie paeranu
BBITIOTHAIOT OfHY (GyHKIHIO. CIOXHBIE JETAIM COCTOSAT W3 HECKOJIBKHX IMPOCTHIX
neraneil. Jletaam HE TOJIBKO COCTAaBISIOT MAaIIMHBI, HO W ONPEICNSIIOT HX
paboTOCTIOCOOHOCT.

B cootBerctBum ¢ 'OCT 2. 101-68 B cocTaB MammHbl KpOMe JCTANCH BXOJIST
coopouHbie eauHullbl. COOpoYHas €qUHUIIA — W3JEJINE, COCTOSIIee M3 HECKOJIbKHUX
neTaned, COCIUHEHHBIX MEXAy CcOOOM C TOMOIILI0 COOPOYHBIX WM MOHTaXKHBIX
oreparuii 1 uMeronux ooduiee GyHKIIMOHATLHOE Ha3HAYEHHE.

JleTanu B cocTaBe MalllMHbl YACTUYHO WJIA TIOJTHOCTHIO OOBEAUHSIOT Y3JIbl. ¥Y3el
TOXKE TPEACTABIIIET COOO0M 3aKOHYCHHYIO COOPOYHYIO €IWHUILY, COCTOSIIIYIO W3 psaa
JeTane, wuMmeronmx obmee (yHKIHOHaIEHOE HazHadeHue. Cpenu  OOIBIIOTO
pazHo00Opasus JeTaneil U y3JI0B MAIlH BBIICTSIOT TAKUE, KOTOPHIE MMPUMEHSIOT MOYTH
BO BCEX MalIMHaX. DTH JIETaJu M Y3JIbl HA3bIBAIOT OOIee HA3HAYCHUE W M3Y4aloTCs B
Kypce NpHUKJIagHON MeXaHuKu. Bee npyrue AeTanu v y3Jibl OTHOCATCS K CIIEHHAIIBHOMY
HAa3HAUYCHUIO W WM3y4YalOTCs B CIENUAIbHBIX HH)XCHEPHBIX Kypcax. Jleramu oOmiero
Ha3HAYCHUs TPUMEHSIIOT B OYEHb OOJIBIINX KOJMYECTBAX M BO BCEX OTPACIISIX.

4. 3BeHO MeXaHU3MA U UX KjaaccupuKanus.

Besxkuii  MexaHU3M  COCTOMT M3 OTHEJIBHBIX JAeTajlerl. B Mexanuzmax
CTallMOHAPHOTO THUIIA HEKOTOPHIC JETaIU SBJISIOTCA HEMOJABWXHBIMU, APYTU€ NEeTaIn
JIBWXYTCS OTHOCUTENBHO MX. Kaxnas moaBuxHas AE€Talb WM Tpymnmna JIeTaleH,
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oOpa3zyrolue 0JIHy KECTKYIO MOJIBH)KHYIO CUCTEMY Tell, HOCUT Ha3BaHUS MOJBUXKHOTO
3BeHa MexaHu3Ma. Takum 00pa3oM, IIATyH JIBUTaTelsl SIBJISETCS OAHUM TOJBH>KHBIM
3BEHOM, XOTSI IIATYH COCTOATh W3 HECKOJIbKMX JETajel; Teja IIaTyHa, KpBbIIIEK,
00JTOB, CTATMBAIOIIME KPBIIKA U T.0. Bce HemoABMXHBIE AeTalu 00paszyloT OJHY
KECTKYI0 HEINOJBWKHYIO CHCTEMY TeJ, KOTOpas Ha3bIBACTCS HEMOJBWKHBIM WIH
CTOMKHM 3BeHOM. Hampumep, kopmyc ABHUrateist ¢ MOAIMIMIHUKAMU Bajia 00pa3yioT
OJIHO HETIOJIBM>)KHOE 3BEHO MJIN CTOMKY.

3BE€HOM Ha3bIBAIOT OJHO WJIM HECKOJBKO JKECTKO COCIMHEHHBIX TBEPABIX TEJ,
BXOJISIIIIMX B COCTaB MEXaHHW3Ma. 3BEHO MEXaHW3Ma KOTOPOMY COOOIIAETCs TBUKEHUE,
npeodpazyemoe B TpeOyemoe ABM)KEHHE APYTUX 3BEHBEB MEXaHM3Ma, Ha3bIBAETCS
BXOJHBIM 3BEHOM. 3BEHO MEXaHHM3Ma, COBepIlarolee Tpedyemoe ABUKEHHE, IS
KOTOPOTO IIPEIHA3HAYEH MEXAaHWU3M, Ha3bIBAETCS BBIXOJHBIM 3B€HOM. COOTBETCTBEHHO
UX [apaMeTpbl TOXKE Ha3bIBAKOTCA JTaHHBIE IIPU BXOE U BBIXOJE.

B mnpakTtuke B OCHOBHOM IIPUMEHSIOT TEPMHUH BEAyIIEe U BEAOMOE 3BEHO.
3BEHBS, KOTOPBIE NTEPEAAOTCS IBUKECHHUIO, IS [IPUBEICHUS IBH)KCHUS JPYTMX 3BCHBEB
MEXaHU3Ma Ha3bIBAKOTCSA BEAYIIMMH. A 3BEHbS, KOTOPBIX MOJy4YaeT ABWXKCHUS, IS
BBINIOJIHEHHSI TpeOyemMyro (YHKIMIO Ha3blBaeTcs BeAOMbIM. (OcTajbHble OTHOCSTCS
IIPOMEKYTOUHBIMU UM HA3bIBAIOTCS COCAMHUTENIbHBIMUA. B  OOJBIIMHCTBE Cily4yaeB
BXOJIHO€ 3BEHO SIBJISIETCS W BEAYLIUM, HO, KOHEYHO, MOTYT OBITh CIy4Yau HWHBEPCHUH,
KOTZJa BXOJHOE 3BEHO CTAHOBUTCS BEIOMBIM.

5. O0uue cBegeHns 00 annaparax u npuoopax

IIpn mpou3BOICTBE JIEKAPCTBEHHBIX IIPENApaTOB M JIEKAPCTB, KPOME MalluH
IIMPOKO HMCHOJIB3YIOTCSl pa3jIiMyHble amnmapatel U npuOopsl. Ecnum B mpeanpustuu K
IPYIIIE MalluH OTHOCSTCA BCE TEXHUKH, UMEIOLIEE JBHKYLIUECS YaCTH, MIOCPEICTBOM
KOTOPBIX OCYILIECTBIIAETCS MEXaHUYECKOE BO3JEHCTBUE HA 00pabaThiBAEMblid MTPOIYKT,
TO TpylIe amnmapaToB OTHOCATCS  OCTaJbHbIE OOOpPYAOBAaHMS, B  KOTOPBIX
OCYILECTBIISIETCA TaKOE€ BO3JAEHMCTBUE Ha BELIECTBA, B pPeE3yJbTare IPOUCXOIUT
M3MEHEHHUE X (PU3NYECKUX WIIH XUMUYECKUX CBOMCTB.

Arnmapar — yCcTpOWCTBO, B KOTOPOM Ha MPOAYKT WJIM Ha UCXOIHBIE MaTepUabl
OCYUIECTBJISIETCSl BO3/ICUCTBHE, COMPOBOKIAIOIIEECS U3MEHEHUEM (PU3UKO-XUMUYECKUX
CBOWCTB WJIM WX arperaTHOro COCTOSHUSA. XapaKTEPHOW OCOOCHHOCTHIO armmapaToB
ABJISIETCS] 00s13aTEIbHOE HAIMYKE Pab0UYero NpoCcTpaHCTBa, B KOTOPOM OCYIIECTBIISIETCS
npouecc. B HeKOTOphIX ammaparax UCHOJIb3YEeTCs ABMXKYIIHMECS MPUCITIOCOOICHUS WU
YCTPOMCTBA, KOTOPBIE BBIOJIHSAIOT BCIIOMOTaTENbHBIE WM IOMTOJHUTEIBHBIE POJIH.

[Ipubop — oOmiee Ha3BaHHWE YCTPOWCTB M KOHTPOJBHBIX HMHCTPYMEHTOB
NpelHa3HaYeHHbIX I W3MEpPEHUs, BBIUMCICHUS, HaOMIONEHUs, YHPaBICHUS
NBWKEHUSIMA MalllMH, PETYJIHPOBAHUE TEXHOJIOTMYECKUX IPOLECCOB, a TaKXKE IS
ONpENEICHUs] 3HAYEHUS WJIA KOJMYECTBA Pa3JMYHbIX I[apaMeTpoB. MalvHbl U
000pyIOBaHUsl 3a4acCTyl0 OCHAIlEHbl MHOXECTBO mpubopamu. I[Ipubopsl Takxke
BCTPEYAIOTCA B BUJE OTIEIBHBIX YCTPOUCTB.
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5. YMeTh onpenienuTh yCIoBHBIE 0003HAYCHUS U N300paKCHUS B CXEMax.
6. [TonsiTHe ¥ MOSCHEHHS 0 MEXaHU3MaxX M MaIlliHAX, 00 000PYAOBAHUIX U allliapaTax.

7. YTo Takoe KHHEMaTUYeCKasl 1IeTlb U KaKue BUJIbI ObIBAIOT Y HUX.

8. YmeTh oTiMuaTh BeAyUIUE, IMPOMEXKYTOUHBIE M BEJOMbBIE 3BEHbSI B COCTaBe
MEXaHU3Ma.

9. Omnpenenenue cTeneHy CBOOO/IbI MIIOCKOTO U MPOCTPAHCTBEHHOI'O MEXaHU3Ma.

10. Knaccudukaiysa MEXaHU3MOB B COCTaBE MAIlIMH U 000PY/I0BaHHUS.

11. Yro Takoe KNHEMAaTUYECKOE COETMHEHNE U KaK UX U3TOTOBUTb.

12. Paznoxxenue Ha rpynmbsl AcCypa Mpy pa3TuIHBIX BapUaHTaX HauaIbHBIX 3BEHBEB.
13. Ucnonb3yembie (hopMyIabl MpY BEIUMCICHUN CTETIEHH CBOOOIBI MEXaHU3MA.

14. 3BeHbs B cocTaBe MEXaHMU3Ma U UX Ha3BaHMSL.

15. Kak omnpenensieTcst BUIbl, KJIACC U MOPAOK CTPYKTYPHBIX TPYIIIL.

Jleknusa Ne2

1. Tema: [lepenauu u ux Ha3HaueHUE. MexaHUYECKHE TIEPeaaun U UX MapaMeTphl.
[lepenauu c 3anemienuemM. 3y04aTsie repeaadn U ux kiaaccudukamnus. [ 'eometpust u
KMHEMAaTHKa MUIMHApUYECKUX nepenad. OO1ue CBeeHNS U pacyeThl KOHUYECKUX U
YEpBAYHBIX MEpeIay.

2. Hean: M3ydyeHue nepenadn ¥ NX Ha3HAUYCHUE, MEXaHUYECCKUE TIEpeIauu, BUIbI U
napameTpbl. OCBOCHHE Mepeavn ¢ 3arerieHneM 1 ux kinaccudukannn. [logpodHoe
Pa3JIONKEHNUE WIMHAPUYECKUX, KOHUYECKUX U YEPBSIUYHBIX TIepeaay. 3HaTh OTINYNE
KOHMYECKUX M YEPBAYHBIX M€peay.

3. Te3uchl JJeKIUM:
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Mexanuveckumu nepedawamu, WJIH nepedaqa,uu, HA3bIBAIOT MEXAHW3MbI,
nepcaaomme 3HCPruio OT ABUraTeid K paﬁolmm opraHaM mMaliMHbl € npcoG—
pa3oBaHHUEM CKOpOC’FCﬁ, CuJl Ui MOMCHTOB, a MHOr'la U XapakKTeépa ABHXEC-

HAS.

Ocnoenote npusunst npumenenus nepeoay 6 Mawunax:

o TpeOYCMbIC CKOPOCTH padouMX opraHos MatliMiibl 4acTo HE COBNanaloT
peoy

CO CKOPOCTAMM CTAHAAPTIILIX ABUIaTC/ICIH;

CKOpocTH pabouero opraHa MaliMHbl 4acTo HEODXOJIMMO perysiupo-

BaTh (M3MCHTDL) B ripouccce paboTsl;

BoabUIMHCTBO pabouMX OpranoB MallMH AOMXKHbE paborarh 1pU Ma-

JILIX cKOpocTaX M obecncyuparh OONblUIME BPALLAIOLUIAC MOMEHTbI, a

BBICOKOOOOPOTIILIC ABUIATEAN DKOHOMMUYIICC;

JIBUTATC/AM M3rOTOBASIOT IS PaBlIIOMCPHOTO BpalLATC/ibHOMO ABMXKE-

HUSI, @ B MawmMuax uioraa tpedbycercsi npepuiBUCTOE MOCTYNATC/ILHOE

JIBUXKCIHMNE C U3MCHSIOIMMUCS CKOPOCTSIMM.

Kaaccupuxayus nepedaxu:

e 110 NPUILKHY Tepejayy ABMXKCHMS Nepetavyn TPEHMCM M lepeiayn

3ALCIVICIIMCM; BHYTPU KaXJ0# Ipyrnbl CYLICCTBYIOT NEpeiaaydm Heno-

CPCACTBEHHBIM KOHTAKTOM M Mepesaiun rubKoi CBssblo;

e 110 B3AUMHOMY PACIOJIOXKEHUIO BAJIOB: fIepejiauy ¢ napajcibHbIMH Ba-
Jamu (LMJIMHAPHYECKUE), NIepesadn ¢ NepeceKkaloMMmucs OCsmMu Ba-
noB (KOHUYECKME), nepenadyn co CKpeluUBaloWMMU Banamu (MepBsiy-
HbI€, UWAJIMHAPHUECKUC C BUHTOBBLIM 3yOOM, TMITIOUIHBIC);

10 XapakTepy MEPEeaaToHioro YyMcaa: ¢ NOCTOSAHHBLIM NEPCAATOUHBIM
YUCAOM M ¢ BeccryreHyarbiM H3MEHEHHUEM MepeaaToyHoro Yyucaa (Ba-

pUaTopb).
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INS 2
~ 1 @y=const

Puc. 1.1. KuneMaTueckue cxembl MCXaHWUECKUX Mepejlay: @ — uuannapuicckas (JpUKLHOian

nepenaya; 6 — Konueckast (PPUKLHOIHA nepeaata; ¢ — (PUKUHONNbIH Bapuatop: | — poauk;

2 — BEAOMBIIt INCK; & — UMaMiapueckas 3ybuatas nepeaaia; d — KoHMuecKast 3ybuaras nepeaaia;
€ — UEepBIUHAL Nepenaua; ¥ — UCNHas nepeaatta; 3 — peMernHas nepeaaya

O6uwwmit KITJ nepepauu

non v "11"12 nn’

rae n,, Ny, N, — KI1J cryneneii.
Hanpumep, s npusoaa, nsobpaxeHHoro Ha puc. 1.2, a, obwmin KITQ

noom - npnunzlonm ’

--

rae n, — KITI pemennoit nepenaun; n, — KIA unanuapuyeckoit 3ybyaroi
nepefayun; M, ..., — KITA noawimnHmkos.
Hns nepenayuu, uzobpaxeHHoi Ha puc. 1.3, MOXHO 3anucath

ir . 24 . i w
Uy =—=; Uy =—; Upy=Ull), Oy, = =
2 4 U a6
: ] ® ®,
CKOpOCTH BanoB: 0, = 0,; ®, = —; 0; = —,
u u
I 2

Mownocru Ha Banax: P,= Pm,; P,= Ppn,.
Bpawaiome MomeHThl Ha Banax: 7, = Tum,;, T, = Thum,.

Kaaccughuxauus 3y6uamoix nepedau

B 3)'6‘laTle rnepeaayax JABMXKCHUC nepesacTes 3a CUET 3allCiIEHUA aphbl
3)’6‘!8Tblx Kosiec. MeHblUee KOJICCO CHETISIOUIEHCS napbl HA3bIBAIOT wec-

mepneu, 605bIIee — KOACCOM.
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3ybuarbie nepeaauyu NPUMEHSIOT Npu N1000M pPacioNOKEHUM OCCHl KO-
sec. Tpu napaaicjibHOM PacrojioXeHUU OCeH KOJIEC UCMONb3YIOT YUAUHODU-
weckylo nepedavy, npyu MNepecekalonXCs OCAX — KOHUMECKYlo hepedauy, Npu
CKPELUMBAIOIIMUXCS  OCSIX BaJIOB — GUHMOGHIE, 2UNOUOHbIE, CnUpoudnble
(puc. 3.1).

3ybuarbie repesady BhIMOMAHSAIOT B OCHOBHOM 3akpsimuimu — padoralo-
ILIMMU B KOPITYCE M CO CMA3KOIiA.

Omkpoimete nepeaayu, paboraioume Ha Bo3ayxe 6e3 cma3ku, ODbIYHO
OT/AUYAIOTCH KPYMHBIMU pa3mepamu, st HUX XapakTepPHO YCKOPEHHOE M3-
HalllMBaHUE.,

B 3aBUCUMOCTH OT PacnoNOXCHUS 3yObeB Ha KOAECE pasnuuaior npsaMo-
3y0Oble, KOCO3yObie, HIEBPOHHBIE KOJeca M Kojieca € KpPYrosbIMU 3yObsiMu
(puc. 3.1, a—e, u, x).

Bunrosbie nepejaun (3yduatbie LWIMHAPUYCCKME NEpeaadd € BUHTO-
BbIM 3yOOM) M3-3a NMOBLILLEHHOIO CKOJIbXEHUSI U HU3KOW HArpy304HON Cro-
COOHOCTH NPUMEHSIOT orpaHuueHHO (puc. 3.1, e).

Jlisi npeoOpa3oBaHusi BPal@TEAbHOIO JABMXCHHUSL B TMOCTYIATE]IbHOE
NMPUMEHSIIOT Nepeaauy 1ecTepHs — peika (puc. 3.1, 2).

B 3asucumoctu ot popmbl npodusist 3ydbes nepeaayun JENATCS Ha nepe-
JlA4U C IBOJILBCHTHLIMM 3YObsIMU U 3yObSMU OUEPUECHHLIMU JLyraMH OKPYX-
HocTH (nepeaava Hosukona).

B 3aBUCMMOCTH OT B3aMMIOIO MOJOXCHUS KOJICC Pas/iMualoT nepeaavy ¢
paeHuM (puc. 3.1, @) n ¢ BuyrpeHHum (puc. 3.1, d) 3auenncuuem,.

T —————
I'eomemplm u Kunemamuka 3y6lmmblx Koaec

~ F*
[MoBEPXHOCTH B3aUMONEHCTBYIOLMX 3yOhEB A0MKHbI 0GeCeyuTh nocmo-
-~ L . |.K
Aanemeo nepedamoyiozo yucaa. podunn 3y0ben MOJKHBIHOMMMEATLCH Ollz g

pele/ieHHbIM TPeOOBAHUAM, BbITEKAIOWMM M3 OCHOBHOU meopemvl 3ayenie-
Hus; 00L1ast HOpMaJlb, NPOBE/AEHHAs Yepe3 TOYKY KacaHus npoguieid, AenT
paccTosiHue mexiy ueHrpamu O, 0, Ha yacTu, oOpaTHO MPONOPLUOHAIbHbIC
YIIOBBIM CKOpOCTAM (puc. 3.2).

[IpakTHuecKoe NPUMECHEHUE TIOAYUMIO 3804b8eHmMHOoe 3alleryieHue Gna-
rogaps TEXHOJOMMYHOCTUM M AOCTATOYHO BBICOKOH HECYIIEH CMOCOOHOCTH.
Pabouumu npopusissMu 3yd6beB KOJIEC CAYXMUT 3BOJIbBEHTA. Kaxmoe 3BOJb-
BEHTHOE KOJIECO HAPE3aHO TaK, YTO MOXET CUEIISThCS ¢ COOTBETCTBYIOLIMU-
MU KOJIECAMU, UMCIOILIMUMHU JTI0O0EC YKUCI0 3yObEB,

Bce reomerpruyeckue napaMerpsl 3yOuaThix nepeaay CTaHaapTU3MPOBAHbI.

C KMHEMaTUYECKOH TOUKM 3PEHMS 3aleIIEHUe 3yOYaTbiX Kolec IKBUBa-
JIGHTHO KaueHMIO 0€3 CKOJILXECHMS ABYX OKPYXHOCTel ¢ anamerpamu O,IT
u O 11
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Puc. 3.1. Tunbl 3yGuareix nepenay: LHIUHAPUYECKHME C BHEUIHUM 3aleMIeHUEM (@ — ¢ npsiMo3yGhl-

MM KoJlecaMu; 6 — ¢ KOCO3YObIMHM KOJIECAMH; ¢ — C LICBPOHHBIMH KOJEeCaMH); & — LIEeCTEpH —

peiika; 0 — WWIMHAPHYECKHE C MPAMBIMU 3YObSAMH M BHYTPEHHUM 3aLEIUIEHUEM; ¢ — LWIHHIpHYC-

ckasi BUHTOBasl; KOHUMECKHE Tepenaun (o — ¢ KOHUUECKMMH NpAMO3YOBIMM KOJECaMH; 3 — C KO-

HUYECKUMU KOCO3YOLIMU KONMECAMH; U — C KPYroBbBIMHU 3yObsMY; Kk — IMIIOMAHAA Mepeaada co cKpe-
LUMBAIOLIMMUCS BaNAMU); £ — DACCTOAHHUE MEXAY OCSMH BAJIOB

B kayecTBe OCHOBHOTIO rnapamMerpa 3y0uarTbix KoJjieC NPUHAT MOAYJIb.
Moodyab — pacueTHast BeJIMUYMHA, paBHAS OTHOULIEHUIO OKPYXXHOTO Llara
3yObeB p, O AEJNUTENBHOM OKPYXHOCTU K YUCIY T
P
T
Illae 3auensenus — paccTOSHUE MEXIY NABYMsSt ONHOMMEHHBIMHU NpPOdhu-
JISMHU COCEJIHMX 3yObeB ITO AENUTENbHONH OKpyxXHOCTH. Lllarm cuennsioimx
3yObeB MOJIXKHBI ObITH PABHbI.

m =
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Puc. 3.2. coMeTpHs UMAUHApUUECKOi nepenadu: 1 — nonioc 3auenaeHus; A Ay — JIMHUS 3auen-
nenud; S8 — anuHa akKTUBHOH JIMHWH 3aUCTAeHHs; o — Yroi 3aluemnfieHus; 4, — MexXoCcenoe
paccTosiHue; d|, d) — IMAMETDPHI AENUTCAbHBIX OKPYXHOCTEH; #,, Ay — BBICOTA TFOJOBKH W HOXKH
3y6a COOTBETCTBEHHO; dfj, dfy — IUAMCTPbl OKPYXHOCTeH BNAnMH; dy, dyy — AMAMETPbl OKPYX-

HOCTEH BBLICTYNOB

Henumenvrnas okpyscHocmb ICAT 3y0 Ha IBC YACTU; TOJIOBKY U HOXKY.

FeoMeTpusi LUAMHAPUUECKHUX KOJIEC OMPEAC/ISETCS HECKOJbKUMU KOH-
LHCHTPUYECKUMH OKPYXHOCTSIMHU,

Hauanvrnsie okpymcrnocmu — 3TO CONPSXKEHHbBIE OKPYXXHOCTH JIBYX CLEI-
Jgsowmxes koaec. Mx paguycest paBubt O,f1 u I10,. HayansHble OKpyXHOCTH
OTHOCATCS TOJIBKO K 3aLEIIEHUIO napsl Kojec. [Ipu U3MEHEHUH MEeX0CeBo-
ro pacctosiHusi 0,0, 1MaMeTpbl HAuaJbHbIX OKPYXXHOCTEH TaKKEe MEHSIOTCH,

JenutenbHasg OKPYXHOCTb MPUHAMICKUT KAXAOMY OTACJILHO B3STOMY
Konecy. HenureabHass OKPYXKHOCTb SIBJSIETCSl HavyaJbHOW npu 3yboHapesa-
HUM, TIPY 3aUEIUICHUM KOJIEca ¢ MIPOU3BOASILEH peiikoi. Y OOJbIIMHCTBA
3yOuaThiX rnepenay JeAUTEbHbIC OKPYKHOCTH COBIAAAOT ¢ Ha4aJlbHbIMU:

j0,1=%; j0,m =%
2 2

OcHOBHbIE MapaMeTphl 3y0UaToOro KoJjieca MOTYT ObITb BbIPAXEHBI YEpE3
MOAYJb M.

JduamMeTp AeAUTENLHON OKPYXHOCTH d = mZ, e Z — YUCIO0 3yObLeB.

HunameTp OKpyXHOCTY BbICTYNOB d, = d + 2h, = m(z + 2).

JHaMeTp OKPYXHOCTU BNAAWH d,= d — 2h,= m(z - 2,3).
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BricoTa ronosku 3y6a £, = m.

Boicora HOXKM 3y0a A= 1,25m.

Hna obecrieueHUs] B3aMMO3aMEHSAEMOCTH MOAYJAM 3yObeB LIMAMHApHUE-
CKMX KOJIEC CTaHAapTU3MpoBanbl (cM. Tabi. I11 Tlpunoxenust).

[Ipu nepenaye ABMXKEHUA 3yObs KOJIEC CUEIUISIIOTCSI HA NMHUU A A, (u-
HUS 3auerieHust). JIMHMS 3alenicHus o0pa3yeT ¢ KacaTe/ibHOM, NMpOBeieH-
HOM B TOUKEe Kacauus fI (monioc 3aleryieHus ), YroJ 3aueiieHust o 1isl L~
JUHJApHYECcKUX Kojec o = 20°,

JIunust 4|4, — obluas HopMaJib K MOBEPXHOCTSIM 3yObeB B TOUKE Kaca-
Hus. [Ipakruyecku 3aueIICHUE TIPOMCXOANT MEXAY TOYKAMM IepeceueHus
JIMHUM 3aLEIVIEHUS ¢ OKPY>XXHOCTAMMU BEPLUIMH KoJsiec S,.5,.

OCHOBHbIM EOMETPUYECKHUM [1apaMETPOM LIWJIMHAPUYECKON Mnepeaayu
SIBJISIETCS MEXOCEBOE PACCTOSHUE

a, =d—2'+d72 =m(z, +2,).
~ MexoceBble pacCTOSIHUS K MEPEAATOMHBIE YIC/1a LHAMHAPUYECKUX 3Y0-
YaTblX KOJIEC CTaHAapTu30BaHbl (cM. Tadsa. [14, I15 INMpunoxeHus).

HenpepslBHOCTE paboThl nepenauyu obecreueHa, €CiaM MNOCAeaAylouas
napa 3y0beB BXOAUT B 3ALCIUVICHUE [0 BbIXOAA Npeablaylieil (MepekpbITHE).
KoadgduuneHT TOpUOBOro nepekpoiTusi &, — OTHOIIEHUE INUHBLI AKTHBHOM
JIMHUM 3aLEIVIEHUA K OCHOBHOMY wiary, ¢, > l.

Mamepuaant
OcHOBHbIE TpeOOBAHUS K MaTCpHANAM:;
¢ TMPOYHOCTb MOBEPXHOCTHOr'O CJIOSI U BbICOKOE COIMPOTUBJIEHWE UCTUPA-
HUIO;

e AOCTATOYHASA MPOYHOCTH MPHU U3rKbe;

» 00pabaThIBAEMOCTh, BO3MOXHOCTbL MOJAYYEHUSI JOCTATOYHOM TOYHOCTH
M YUCTOTHI MMOBEPXHOCTH,

OCHOBHBIM MaTe€pHaNOM 3yOuaThiX KOJEC SIBISIETCS CHAAb, UCTIONB3YIOT
TAKXKE YyeyH W naacmmaccy. JInsi yMeHbllI€HUST ONTACHOCTH NMOBPEXKACHUS I10-
BEPXHOCTU 3yObeB MNPUMEHSIOT TepMO0OpaboTKy. TBepaoCTb MOBEPXHOCTH
JIOJIKHA ObITh TAKO#, YTOObI MOJYYUTh KoJjleca HEOOXOAMMOI TOYHOCTH.

HauGosnbiiee pacnpocTpaHeHHUE IOJIyYHaAn yriepoaucteie cmaau 35; 40;
50; 50T, ITpumenstor aerupoBaHHbie craiu 40X; 45XH. Yrnepoaucroie cra-
1 MOABEPralOT HOPMAJIMU3ALUMM W YIYYIUEHUIO, TBEPAOCTh MNOBEPXHOCTH
300...320 HB.

JlerMpoBaHHbIC CTaNM 3aKaJMBaIOT, MHOIAA NPUMEHSIOT NMOBEPXHOCTHYIO
3aKaJIKy, UeMeHTaluio, asoruposadue (HB > 350).
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[TpumeHeHue gwicokomeepdvix Mamepuasoe YMEHBIUAET rabapuTHbIC
pasMephnl Mepeladyd U yBEeJIMYMBAeT ee J0JAropeyHocThb. O HAKO Kojeca U3
TAKMX MAaTepuaioB TpeOYHOT IMOBBILEHHON TOYHOCTH H3IOTOBJCHUSA U
MOHTaxa, a 06paboTKy pe3aHHeM NPOU3BOAAT N0 TepMoobpaboTtku. Peko-
MEHAALIMU 110 BbIOOPY MaTepuanoB U TepMoobpaboTke NMpUBOAATCS B Tabl.

[17 TTpunoxeHus.

KpynHble 3ybuarsie KO€Ca U3 IIACTMACCHL IPUMCEHSAIOT Ui obecrieye-
Hus 6ecluyMHOM paboThl. [llecTtepHs U3 naacTMacchsl paboTaeT ¢ KOJIECOM U3
CTa/IM; HArpy304Hasl CIOCOOHOCTD TAKMX NEPeiay HEBLICOKA.
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Jnsa 3ybuatbix nepeaad OCHOBHBIMHM MPUYMHAMU BbIXOJA U3 CTPOS sBJISA-
I0TCS MOBPEXACHHUS MOBEPXHOCTH: YCTANOCTHOE BbIKPAIIMBAHUE 11 3aKPbI-
TBIX nepenay, paboTarollMx B Macje, U U3HOC MOBEPXHOCTH 1T OTKPBITHIX
nepenaauy.

B BBICOKOHArpy>X€HHbIX MU BbICOKOCKOPOCTHBIX IE€peAauax MOXET BO3-
HUKHYTb 3ac¢JlaHME¢ — CBApMBAHME YACTUL METANIA C MOCASAYIOIIMM OTPhI-
BOM OT MCHCEC ITPOUYHON MoBepXHOCTHU. OOpa3oBaBIIUECs HAPOCTLL 3aAUpaloT
pabouue NMOBEPXHOCTH. |

Bce Buabl MOBPEXACHHUI MOBEPXHOCTU CBA3aHbLI C HOPMaJIbHLIMM Ha-
NPSDKEHUSAMM B KOHTaKTe 3yObEB G, HA3bIBAEMbIMWU KOHMAKMHbIMU HANPA-
HCEHUAMU.

OCHOBHBIMU KPHUTECPUSIMHU pabOTOCIIOCOOHOCTU 3YObEB SIBISIIOTCS KOH-
TAKTHAsl NPOYHOCTb U MPOYHOCTDb MPU M3ruoe.

Cuavt 6 3auenienuu npamo3yosix xoaec

PacnipenesieHHy10 Harpy3ky Ha IJIOLUAAKE KOHTAKTa MPUHSTO NPEACTaB-
JIITh B BUJAE COCPEJAOTOYEHHOM CHIbI, MPUIOKEHHONM B TOUKE 3alEIVIEHHUS U
HamnpaB/ieHHOM Mo JUHMU 3auemieHus (puc. 4.1).

/". P L
n /T’

Puc. 4.1, Cuiibl B 3auennieRun npsimosyboro Kojeca

ﬂ.ﬂﬂ PacycToOB CUY Fn pacKnanbiBaloT Ha COCTaABJIAIOLIHC!

—_

i

H = t + Fr!
rae F, — oxpyxHas cuna, F, = 27 _ g&;
d,  d,

F. — panuanpHas cuna, F,= Figao.
Koco3yObie u meBpoHHBIe 3y04aThie Nepeaaun
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Y koco3ybeix kosnec 3yObst 00pa3yloT ¢ o0pasyiolieil ACJUTEILHOro Uu-
JquHapa yron B. Ocu Kosnec OCTaloTcs mnapaiie/bHbIMU. 3yObsi HapesaloT
TEMM XK€ UHCTPYMEHTAMHU, UTO U NpsiMbic 3yObs. Y napbl 3y0uaThix KOJIEC C
BHELUIHWUM 3aUEIVICHUEM OJMHAKOBbBIE YIJIbI HAKJIOHA 3y0a, HO 3yObst MPOTH-
BOMOJIOXXHO HarpagfeHbl. Y KOCO3y0Ooro kosneca napameTpbl M3MEPSIOT B
TOPLOBOM (OKPY>XHOM) MU HOpMaJIbHOM (n—n) HanpasiaeHusx (puc. 3.1).

MNpaBbid

Q:‘/ / 3yb

P,

ayw
1
‘.__A(
o=

NeBbiit
P, 3y6

Puc. 5.1. Cxema Koco3yObIX LHAMHAPUHECKUX KOJIEC

Teomempuueckue napamempot KoCo3yOoixX QUAUHOPUHECKUX KOA€C

HopmanbHblit Mogynp: m = m, = P

Iar B HOpMaNbHOM CEYEHUU p,; OKPYXHOIL 1Iar p,.

Oxkpy>xHOU MOy m, = &.
T

m,z
cosp
HunaMeTp BeplIUH d, = d + 2m,; AMaMeTp BHaJiuH d=d-25m,

n

HenurtenbHulit anamerp d = m,z =

\, b
KoadpduumeHT oceBoro nepekpbiTHsi KOco3yboit nepejayun gy = —, M€
X
b — 1mMpuUHa BEHLa KoJieca; p, — OCEBOM 1uar.
Cuavt 8 3auenaenuu xoco3yboi nepedauu
“Hopmanbnyio cuny F, B 3aUeIIEHHA MOXHO Pas3jioXKUTb Ha TPU COCTaB-
asowre (puc. 5.2, a):

F,=F +F +F,

I

rie F, — oxpyxkHasi cuna, F, = %T..;
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Flga

F, — pajunanbHaa cuia, F, = 3
cos P

>l

— oceBas cuna, I, = Figp.

a

==
BT M
F B F,
?Effi D Nk
2 2
a - 6

Puc. 5,2, Cuibl B 3alENNEHUH KOCO3YOBIX (@) U IIeBPOHHBIX (§) Kojec

ITpu pabore Koco3yOblx Iepeiay 3yObs BXOAAT B 3aUEIVIEHUE HE cpasy
no Bceil AnuHe, a nocrencHHo, IMepenapaeMas farpyska pacrpeaensiercst Ha
HECKOJIbKO 3yObeB. B 3alemieHur Bceraa HaxoAasTcss MUHHMYM JIBE Mapbl
3y0beB. ITo cpaBHEeHUIO ¢ NPSIMO3YObIMU MEpenaYaMUu HOGBIUAIOMESA HA2py-
304HaA cnocobHocmb, naasiocms U Gecuitymiocms padbotsl. KocoszyOsle nepeaa-
YW LIMPOKO MPUMEHSIOT B TEXHUKE.

C yBeJMYCHUEM YI/la HAKJIOHA YBEAMUMBAIOTCS AJMHA KOHTAKTHOM M-
HUU 1 KO3DDUUIMEHT 1TePEKPLITUA, T. €. TUIABHOCTb M OCCLIYMHOCTbL paboThl
NMOBLINAIOTCHA. QOHOGPEMEHNO YBeAUMUBACHCS 0Ce80e ycuaue, JTOTOJHUTEIIBHO
HArpyXxaioliee Bajlbl U MOAIIMITHUKH.

Jna oepanuueHus oceebix CWJl YyroJl HaKJIOHa BbIOMpAlOT B JAMara3zoHe
8...20°, craHgapTHHIC KOCO3YyObIe KOJECa U3rOTOBJAIOT € yrioM f < 15°

JIng ypaBHOBEIIMBAHMS OCEBbIX YCWJIMH MNPUMEHSIOT LWJIMHAPUYECKHE
KOJieca ¢ BEHLIAMM, PA3/ICJICHHBIMH HA YYACTKU ¢ HPABbIM WU Ne8bim 3ybom, —
utespornsie Koneca. B 1HEBPOHHOM KOJIECE OCEBbIE CHUJILI HA IMOJYLIEBPOHAX
HArpaBiACHbl B pa3Hble CTOPOHBI (pUC. 5.2, 6); OHM YPaBHOBEUIMBAIOTCH
BHYTPH KOJIcCa K HE NEPEAAIOTCA HA BAJIbl M ONOPL!. YIVIbl HAKJIOHA HA LIEB-
POHHBIX KOJecax yReJuuMBaioT a0 35°, uHorna oonaswe. Hegocratkom uies-
POHHBIX KOJIEC SIBISICTCSI UX BbICOKAS CTOMMOCTb.
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Pacuem xoco3ybuix Koaec na Konmaxmuyo npoMHOCMbd U U32u0

lpoexmupoeouiteili pacuem no KOHMAKMHBIM HANPAHCEHUAM

ITpodhunb kocoro 3yda B HOPMaJbHOM CEUYEHMU COBIIAAAET ¢ npodunem
npsmMoro 3yda m, =m. B konecax ¢ KOCbIM 3y0OOM CTaHAAPTU3UPOBAH HOP-
ManbHbIA Moayab. [Tpy nonyyeHUM QOpMYN st pacyeTa Ha MpPOYHOCTh KO-
co3y00ro Kosieca UCIONbL3YIOT IK6UBAACHMHOE NPAMO3yboe Koaeco, y KOTOPO-
ro (popma 3yba connanaer ¢ opmoi 3yda B HOpManbHOM CEUEHUH KOCO3Y-
boro koJjieca, paiMyc paBeH paauycy KPUBHU3HbI 3JUIMIICA, IMOJYYEHHOIO B
CEYEHMUU n—n 3yDa KOCOo3y0oro Koneca. JKBHUBAJIEHTHOE KOJECO M300paxe-
HO Ha puc. 5.3,

) 4 =
- 2
- cos
Yy Y X B

L
v

p
NV,

| 4
F, B d, 7“ n

1
Puc. 5.3. lNlapaMerpbl npuBeieHHONO (IKBHBAJIEHTHOTO) Kojleca

[TapaMmeTpbl 3KBUBJICHTHOIO KOJIECa OINpPeeIsiioT Mo (hopmyJsiam:
NEAUTENIbHBIA AUaMeTp

S 1O
cos’ B

mHZ .

m,z
roc d = —'= | ciacoBaTeNbHO, d, = et
cos P cos” B

4UCI0 3yObeB

Z
LpE ——.
cos” B
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IIvpuHa 3KBMBANEHTHOrO NpsiMo3y00oro Kojieca paBHa JUIMHE 3yDa KO-
c0o3yboro xoJeca.
Hnst pacueTa Ha MPOYHOCTb MO0 KOHTAKTHLIM HArlpsKeHWAM W Ha U3rud

ucnonb3yeM (opmyabl s npsiModyboro koseca. [loacTtaBuB napamerpbl
9KBUBAJICHTHOrO KOJieca, nonyun (bopmyny 2151 TPOEKTUPOBOYHOrO pacue-

Ta fnepeayn:

o4 ]2U2Wba ‘

Jlns kocosyObix nepenay K, =43 MITa'”?, KocosyObie nepenaun pabora-
10T 60J1CE NIABHO, M03TOMY KO3GbMUUMEHT Ky, MEHBLUE, YEM Y MPSIMO3YObIX.

JlomycKaeMbl¢ HanpsKeHMsl PACCUMTBIBAIOT TaK XK€, KaK Ul IpAMO3Y-
ObIX KoOJICC.

[TosrydeHHOE 3HAYEHME MEXKOCEBOTO PACCTOSIHUA OKPYIVISIIOT 10 GamMxaii-
1IEr0 CTAHAAPTHOrO 3HAYEHUS, OMPEAC/SIOT T€OMETPUUYECKHME MapaMerTphl
KOJIEC U MPOBEPSIOT MOJYYEHHYIO MEPEAaUy Mo KOHTAKTHLIM HAMPSKEHUSIM.

Konunueckne 3y0uarTpie nepeaadu
Kownuueckue 3ybuamsie nepedayu mepealoT BpalleHUS MEXAY BaaaMu C
nepecekalomiumucs ocsimu, OCHOBHOE NMPUMEHEHHME HALLIM Nepeladyu ¢ 0CA-
MM BaNOB, nepecekaouumucs noa yriiom 90°. Ilepepaun ¢ MEXKOCEBbLIM yr-
JIOM, OTAUYHBIM OT 90°, MPUMEHSIOT PEAKO U3-3a CAOXHOCTY U3IOTOBJICHUS.
3auervieHie KOHMYECKUX KOJIEC MOXHO paccMaTpuBarbh Kak KaueHUE Ae-
JIUTEIbHBIX KPYTOBBIX KOHYCOB LLIECTEPHU M KoJjeca, JJuameTrpbl OCHOBaHUSA

JEeNUTETBHBIX KOHYCOB WECTEPHU U KOJIECA U MX YMCJIA 3yObeB CBA3AHBI COOT-
%, _d, _sing,

HOWIEHUEM U = =% = —% = (puc. 6.1). Tlpu yrne ==90° tgd, =
Z, dy sin 6| 2
tgd, = u.
Fy
de2 o
=~ S F,
11 i A
4 - 5
/ \ R 8y F" Fr "é;
r — —
i N — —_ |
jPe \\
]!

Puc. 6.1. Cunbl B 3allen/IeHHY KOHMYECKOU Mepefadu
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Ocnoenbie napamempui KOHUYECK020 3y64amozo Koteca

HauHy oTpe3ka Ae/MTebHOro KOHyca OT BEpUIMHbBL O OCHOBAHUST Ha3bl-
BAIOT GHEWHUM KOHYCHbIM paccmosnuem R..

Mupuna 3y6uamoeco eenya b onpeaensieTcsl pacCTOSIHUEM MEXIYy BHeELl-
HUM W BHYTPEHHMM TOpLAMH MO0 0O0pasyolleil JAeJUTENbHOIO KOHYyCa,

b=0,285R; R, = —de— .
2 8in &

Pa3mepbl KOHMYECKUX 3y0UaTbiX KOJIEC ONPEACIISIOT HO GHEUHEMY MOPYo-
gomy ceyeruio ¢ duamempamu d,, v d .

OCHOBHOH r¢OMETPUYECCKUIT NApAMETP KOHMUECKOTO KOJICCa — Glelinui

OKPYHCHOU MOGYAb M, = —* .
Z

2 = ”;" Jz2 +z2 (cm. puc. 6.1, 6.2).

Puc. 6.2. FecoMeTpHUCCKIE NapaMeTphl KOHUUYCCKOTO Kosieca

PacueTbl KOHMYECKUX KOJIEC Ha MPOYHOCTbL NPOU3BOMAIT MO cpedremy de-
aumenviiomy ouamempy d, = d.
\ bsin §,
Z
CpenHue nenvTenblbie AMAMETPLl d, = mz,; d, = mz,.

CpenHuit Mmonynb 3yba m = m,

BHeilHMI OKPYXHOII MOAYJAb MOXHO HE OKPYMISITh A0 CTAHAAPTHOIO
3HAYEHMUSI.
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3y0Obsl KOHHUUECKUX KOJIEC B 3dBMCHMMOCTH OT M3MCHEHMS CEUYEHMUS 110
JUHe pensites Ha tpu Gopmbl (puc, 6.3). @opma I npumeHsieTcst B OCHOB-
HOM JUIs1 Kosniee ¢ npsiMbiMU 3y0bsiMu. @Popma 1] obecneunBaeT onTUMalib-
HYIO MPOYHOCTb HA U3THO, TEXHOJIOIMYHA, UCIIOJIb3YETCs Ul KOJIEC ¢ KPYyro-

BbIMU 3yObssMU. Popma [1] npuMeHsieTCsl 1151 TNIOCKMX KOJIEC B CNEMaIb-
HBIX CJIy4asix.

dopmal ®opwma 11 dopma 111

Puc. 6.3. Ocenast chopma 3yBa KOHHUSCKOTO 3yGuaTOro KoJeca

KoHnuyeckue koneca BblITYCKAIOT ¢ HPAMbIMU, KOCBIMU U Kpyeosvimu 3y0s-
amu (puc. 6.4). Konuueckue Koseca ¢ KpyroBbIMU 3yObsIMU IO CPABHEHHUIO C

ApAMO3YObiMM o0J1aj1at0T Oosibleil Hecylleil crocodHOCTLIO, paboTaloT ¢
MEHbLUIMM LIYMOM. 3yObsi HAPC3aI0T PE3LIOBLIMH I'OJIOBKAMM METOIOM ODKaT-

KU. Yroj HakjoHa 3yfa B cpeaHeM ceuCHMM 35°, COMpSIKEHHbIE KoJieca ume-
0T NIPOTHBOIMOJIOXHOC HallpaBicHUe TMHUK 3yObeB. LllecTepHy BbIMOAHSIOT
C MpaBbIM 3y0OM, Kojieca — C JICBbIM.

Ob6wasn xapaxmepucmuxa KoHUMeCKux nepeoax

KoHunueckue nepeaayn CJIOXKHES HMAMHAPUUYECKUX, TPeOylOT NMepuoin-
yeckoll perynuposku. s HapesaHust 3y0UaTblX KOHMUYECKHX KOJIEC HEODXO-
MMM cneuuranbiblii HHCTpyMeHT. [llecTepus 3akperuisieTcsi KOHCOMbIO, IpH
5TOM YBEJIMUYKUBAETCSA HEpAaBHOMCPHOCTb pacnpejesietus Harpy3ku. B sauen-
JIeHUK JEHCTBYIOT OCEBbIC CUbI, Bce 3TO CHMXAET HArpy30UHYIO CrocoD-
HOCTbL T10 CPaBHEHHUIO C LMJIMHAPUYECKMMU MepeaadyamMu. OnHAKO KOHMYE-
CKUC KoJieca LIMPOKO MPUMEHSIOT B TEXHUKE, [JE 10 YCIOBUAM KOMITOHOB-
KY HEOOXOAMMO PACIoJiaraTh Bajibl MO YIJIOM APYI K APYry.

Cuavt 6 3auenienuu npamo3y6oil Konuvecxkol nepedaiu

HopmanbHylo cuny B 3aLCIUICHAM KOHUUCCKON nepeaaun packiabiBaloT
Ha OKPYXHYIO W MEPNEeHANKYAIPHYIO K HEH:

B cBoIo ouepenn cuay F! packnaabiBaloT HAa OCEBYIO M PAAUANbHYIO CUJIbI
(cMm. puc. 6.1):

—

FI'=F +F.

I3
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a

Puc. 6.4. Konutieckue Kosieca ¢ npsiMbIMu (a) W KpYroBsiMK (6) 3yGbsaMu
B pesynbrare

F :F,+FQ+F,,

n

: 2T, 2T
e F = Fitgacos§ = Fy F,=Flgasing =Fy F=F, =—"1="2.
d, d,
Hﬂﬂ KOJICCa HarpanBJICHHC ﬂeﬁCTByIOU_lV[X CHUIT NMPOTUBOITOJIGKHOC.
B npsamo3yGoit nepenaue ocepas cuila BCeraa HanpapicHa K O0bLIEMY

TOpUY, pajltajibHasl — K HEHTPY KoJeca.

YepesayHas nepegaya

AQO «KOrkHo-KasaxcTaHckas MeaVuVMHCKasT akanemMums»
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Yepeaunas nepedaya — mnepeaaya 3aleICHUEM CO CKPEIMBAIOLIMMUCS
ocsiMHU BajoB. Tlepenaya ABMXEHUSI MPOUCXOAUT OT uepBaKa (OIHO3AXOAHO-
ro Wi MHOI03aXOJIHOr0 BMHTA) K 3yOUATOMY KOJIECY CNeLralbHOM (HOpMbI
M OCYLIECTBJISIETCS] MO MPUHLMITY BUHTOBOM napsl {puc, 8.1).

X N
\\ T

R s s I S
3 3

Puc. 8.1. Cxema uepBsunoil nepeaadyu

B nepenade BO3HMKAET 3HAYMTENILHOE B3AUMHOE CKOALICEHUE BUNKO8
yepeaKa no 3y0baM Koaecd, YTO BbI3bIBACT MOBbIIUEHHBIA HM3HOC U 3HAYU-
TeJIbHOE BbIACNCHUE TEIIOThI, JIJIS YMEHbIICHUS TPCHUS BEHLIbl YECPBIUYHBIX
KOJIEC U3rOTORIAIOT U3 aHTU(DPUKUMOHHBLIX MaTepuanoB (OpOH3bl, PEXE dy-

TYHa).
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Ochognbte napamemput uepesuHol nepeoayu

PaccmarpuBaercs nepegaya 0e3 cmelieHus (puc. 8.2).

OCHOBHBIM pacHYeTHbIM NapaMCcTPOM UepBsIKa SIBISICTCSI OCEBOK MOIYJb
m = _p.
n

.

d am2

f‘!n

di
dm

Puc. 8.2. I'eoMeTpuycckye napaMeTpsl YepRAYHON nepeaadu

HenuvrenbHbld uameTp uepsska d, = gm, rac ¢ — KodhpPUUUEHT Aua-
METpa uyepBska. 3HAUYEHHUsA m W ¢ cTaHaapTu3uMpoBaHbl (cM. Tadn. I13 Ilpu-
JIOXKEHUSE).

Hucno 3axonos uepssika g, = 15 2; 4.

) 4
HeautenbHblii Yro noabeMa BUTKA YEPBKaA v, tgy = — (puc. 8.3). Heko-
q
TOpbIE 3HAYEHHUS YI1a NoJbeMa BUTKA YEpBsKa NpuBeAcHEl B [Ipunoxenuu.

Butok HepBaAka

A2 N ¢
HoE

Y

Us
o

Puc. 8.3, CkonbxeHHe B nepejaue: v, — JUHElHas CKOPOCThL BUTKa KoJeca; v, — JIMHEHHas CKo-
POCTb BUTKA YEPBSIKA; Ug — CKOPOCTb B3AUMHOIO CKOJILXKEHHS
OceBoit MOJlyJib YEPBSIKA PaBEH TOPLOBOMY MOJYJIIO YEPBAYHOI'O Koseca.
ﬂl/laMeTp JCTUTEIbHONR OKPYXHOCTH KoJieca dz = Mmz,.

AO «KOrkHO-KazaxcTaHcKas MmeaVUuMHCKast akaneMusi»
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Huamerp BeplunH 3yObeB B CpEAHEM CEUYEHUU d,, = d, + 2m.
JAnaMeTp BOaavH YEPBAYHBIX KOJIEC B CPEAHEM CeYeHUu dy, = d, - 2,4m.

6m
7+ 2
3yObst KONEC UMEIOT BOTHYTYIO (DOpPMY M OXBATbIBAIOT UEPBSAK IO AYyre C
yIoMm 28.
[LIupuna BeHua b.
MexoceBoe paccrosine nepeaadun a = 0,5(d, + d,) = 0,5m(q + z,).
Yucno 3y0beB 4epBsYHOro Koaeca g,.

Haubonbutuit snamerp uepsaunoro koneca d ., < d,, +

[v) ('0|
IlepenatouHoe uucao 4epBAYHOU mnepenaud u = — = =% ; 7, = 30—80;
W, I

z=1; 2; 4. Torna u = 8...80.

KILT uepssunoi nepedauu

KT/ yepBsauHOi nepeaayy y4UuThIBaCT MOTCPU B 3y0UATO-BUHTOBOI Nape,
B MOJIUMNHWUKAX U NOTEPU Ha pa3MellBaHue M pa3bpbi3aruBaHMe Macia.

KIT/I yepBa4HO nepeaadyn MOXHO OIpeac/uTh 1o popmy.ie

V2 tgy
tg(y + ¢')

e ¢ — MPUBCACHHBIA Yroi TPECHUA, Y — Yo MOAbeMa JIMHUM BUTKA.
KITI yepBsiyHoil nepenaym B 3aBUCMMOCTH OT YMC/1a 3aXOJ0B YEpBAKa:

z,=1;1=0,7..0,75;

z,=2;1=0,75...0,82;
7z, =3;n=0,82...0,87,
z,=4;1=0,87...0,92.

Cuavt ¢ 3auenaenuu uepeaunoi nepedauu
Cuny B3auMMOAEHCTBMSI BUTKA YEPBSIKa € 3yOOM KoJsieca PacKaaablBalOT
Ha Tpu cocrasiisiiowimne (puc. 8.4). F, F, F,

Oxpy:KHasl cila Ha YCPBSKE paBHA OCEBOM CMJIC Ha KoJiece:

2T
Ffl = Fa2 = l
d,
OCCBHH CHJla Ha HCPBAKC paBHA Opr)KHOI‘;[ CHUJIC Ha KOﬂeCe:\\\
2T
AVF AL 2
Fal S\ [‘12 R ’

d,
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Puc. 8.4. Cunbi B ucpBayuHOM nepenate
PanunanbHble CUbLI PaBHBL APYT APYTY:

F, =F, = Fytga (o =20°%.

r
Bpaiwaioumit MomeHt Ha konece T, = Tun.

Buowvt paspywenuii 3y6ves uepeaunbvix Koqec

B uepBsiuHOl mnape caabbiM 3BEHOM AB/AsIETCS 3y0 UCPBAYHOTO KoJeca.
MoryT NpoUCXOAMTh NMOBEPXHOCTHBIE [MOBPEXJACHUS: YCTAJIOCTHOE BbIKpa-
LIUBAHUC, U3HOC TIOBEPXHOCTHU, 3agnaHue, KpailHe peako BO3HMKAaeT Mo-
noMka 3yba. 3ybuarbie BeHIlbl Yallle BCErO M3rOTOBJSIIOT U3 OPOH3bI, BLIOOD
MapKy 3aBUCHUT OT CKOpPOCTM CKOJIBXEHHMS1 B mnepeaaue (cM. puc. 8.3,
tabn. I18 Ipunoxerus).

B nepepauax ¢ BeHUAMM KOJIEC U3 OJIOBSIHHBIX OpoH3 Haubosiee OnacHo
BbIKpaLlMBaHue pabouux MoBepXHOCTEH, B Kouecax U3 0€30M0BSIHHBIX (aJ110-
MMUHUECBO-KEJIE3UCTbIX) OPOH3 M UYTYHOB Yallle [IPOMCXOAMT 3ae/laHue, nepe-
XOJs1lee B 3a/IMP C U3HALIMBAHWUEM IMOBEPXHOCTH.

4. NioCcTpaTUBHBIA MaTepUaJl: IIaKaThl, CIaibl, MAKETbl MEXaHU3MOB U JeTallel
MAalINH, BUACOPOJIMK JEHCTBYIOIIErO0 MEXaHN3Ma.

5. Jluteparypa:

OcHoBHas:
1. Nocunesuu I'.b. Ilpuknaanas mexanuka. YueOHuk -M: Mamunoctpoenue, 2016.-576
C.

2.Ckaiibena A.T. Ilpukiiannas mexanuka. YueOHuk. -M: Anbsiae, 2016.-522 c.
3.Apro6oneBckuii .M. Teopuss MexaHU3MOB B MamuH. Y 4eOHUK.-M.:AnbsuHe, 2016 . -

640 c.

4.VIBanoB M.H., ®unorenoB B.A. Jletanu mammH. YueOHuK.- M.:Briciias mko:na,
2009. -316 c.

5.1menxo B.U. TIpoMbliieHHas TEXHOIOTHS JEKAPCTBEHHBIX CPEACTB. YUEOHUK —
Burebck, 2012 -565¢.

6.9pnenn  A.A. Teopus MeXaHU3MOB U JeTald MalIUH: Y4eOHuk - M.:
Mamumnoctpoenne, 2016. -516c¢.
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7. Topnanosa b.O. Mamunbl 1 aBTOMaThI 17151 (PACOBKU JIEKapCTBEHHBIX (opM. YueOHOe
rmocooue.-IlIemMkenT: KOKI'MA, 2003-162c.
8.AbmpameB C.K., baibkanoB A.K., MpeipzamueB [[.C. CrpykTypHbIA aHamu3
MexaHu3MoB. Meronnueckoe ykazanue — LlsiMkent, FOKT'Y, 2014 — S6c.
JlonoJiHUTEILHAS
1. Huxonaenko B.JI. Ilpuknaanass mexaHuka. YdyeOHoe nocodue. — Munck.: U3n-Bo
['pesrioBa, 2010. — 386 c.
2. Onodunckuii B.I1. Jleranu mamma. Ydyebroe mocodue -M: @opym., 2006.-208 c.
3. MypasbeB U.A. Texnomnorus nekapcers. YueOnuk, T.1 — M: U3n-Bo Menununa, 1980
— 704 c.
4. A6apames C. XK., baitxanoB A. K., Meip3anueB JI.C. OCHOBBI KOHCTPYMPOBAHUS U
netanu maiH. Metoandeckue ykazanus. — [IsimkenT.: FOKT'Y, 2017. — 31 c.
5. Meip3anueB JI.C. Kypc TeopeTrndeckoit v MpuKIagHON MEeXaHUKH. ¥Y4eb.mocobue. —
[IsmvmkenT, 2008. — 186 c.
DJIEKTPOHHBIE PecypcChl:
1. Amngpees, B.W./leTtanu MalimH 1 OCHOBBI KOHCTPYUPOBAHUS: [ DJIIEKTPOHHBIM
pecypc]. 2013. URL:
http://e.lanbook.com/view/book/12953/
. I'ymma, H.B. Jleranu mamun: [3nexkrponnsii pecypc]. 2013. URL:
http://e.lanbook.com/view/book/5705/
. KOHTpOJIbHBIE BONIPOCHI:
. Uto paccMatupuBaeTcs B KHHEMaTUYECKOM aHAIM3€ MEXAHU3MA.
. Uto Takoe maciTabHbIi K0O3P(GULIHUEHT U KaK OHU ONPEEISIOTCS.
. UTo HYXHO 3HATH JJIs1 TOCTPOCHHUS TIIaHa TTOJIOKEHUS.
. UTo paccMaTpuBaeTsi B CHJIOBOM aHAJIN3€ MEXaHU3Ma.
. ITopsimIOK KHHEMAaTHYECKOTO U CUIIOBOTO aHAJIN3a.
. UTo 03Ha4aroT paboure U MPUHIMITHAIBHBIE CXEMBI.
. DCKU3bl COOPOYHOI €IMHUIIBI U Y3JIbl MAILIHH.
. DCKU3bI JIEMEHTOB aIapaToB U MPUOOPOB.
. I3yueHue cTanaapTHbIE 3JIEMEHTHI BAOJb I€Tallel MaIIUH.
10. 3HaTh U IPUMEHSTH CXEMATUYECKUE N300PAKEHUS B MEXKIYHAPOIHBIX U
rOCYyJIapCTBEHHBIX CTaHIAPTaX.
11. Ha3znaueHue MUIMHAPUIECKUX 3yOUaThIX TIEpeiad U UX KiaacCupuKarus.
12. TlonaTHE O MPOCTHIX MIAHETAPHBIX U MU PEPEHITNATHHBIX MEXaHU3MAaX.
13. Kak onpenensiercs mepeaavyHble OTHOIICHUS 3y0YaTOro MEXaHu3Ma C
HETOJBU>KHBIMU OCSIMHU.
14. OnpeneneHue CTEEHU CBOOOIBI M HAYEPTUTD CXeMY ITUITUHAPUIECKOT0 3y04aToro
MEXaHU3Ma.
15. XapakTepuctuka u mapaMeTpbl MHOTOCTYTIEHUATOM 3y0UuaToi mepegavm.

N
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Jlexknus Ne3

1. Tema: OpUKIMOHHBIC, PEMEHHBIE U LIETTHBIC MEPEAYu U UX KOHCTPYKIIUH.
[lepenaun ¢ rubkum 3BeHOM. KuHemaTuka u reometpus repeaad. Martepuaisl neranei
repenay.

2. Hean: M3ydenue nepegayu ¢ TMOKMM 3BEHOM U € TIOMOIIBIO TpeHus. ['eomeTpus u
KMHEMaTuKa repenaun. O3HaKOMJIEHHE C KOHCTPYKIMEN niepeaaun. [{atb NOHATHS O
Marepuaiax AeTajeu rnepeaad.

3. Te3ucewl JJeKINn:

1. Ilepenaun ¢ TUOKOM CBA3BIO

[lepenauy BpaliateabHOro JBWXKEHUS C OJHOTO Bajda Ha Jpyrod mpu
3HAYUTENIbHBIX PACCTOSHUAX MEXKIY HHMMH MOXKHO OCYIIECTBUTH THMOKOH CBS3bIO,
UCIOJIb3Ys CUITY TPEHUS WIIHM C TIOMOILBIO 3aLEIUICHUS MEXY dJIEMEHTaMU Mepeiad U
ruOkuM TenoM. ['MOKUM TenoMm sBisieTcss peMeHb U 1enb. llepegaun ruOkum Tenom
o0JamaeT camMO MPEAOXPAHUTEIBHBIMH  CBOWCTBAMH W  €HI€  OTIMYUA  OT
HEMOCPEACTBEHHOTO KOHTAaKkTa B Mepeaadax THMOKOW CBA3BIO JOIMyCKaeTcsl OonblIne
paccTosiHUS MEXIy BEAyIIMMH M BEIOMBIMH 3BeHBbsIMU. [lepemady  MOXKHO
ocylIecTBUTh 0e3 TMOKOH CBSI3M, C MOMOIIbIO TpeHHs. Takas mepemada Ha3bIBaeTCS
(pUKLHUOHHON nepenaveil.

1
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Puc. 1.1, KunemMaTuueckue cxemMbl MCXAHHUECKUX MEpeaau; ¢ — LMAMHApWUeckas (DpUKIIMOHIIAS

nepenaya; 6 — KoHWuecKasi (PpUKLMONHAA nepeaaya; ¢ — (pUKUMONIBIH BapyaTop: /| — pPOAHK;

2 — BeJOMBbII AUCK; @ — UMAMHIApHUCCcKas 3yduaTast ricpeaayua; d — KoHuueckasi 3yGuaras nepeiava;
€ — uepBsiyHas rnepenasa; yc — LenHas nepeaava; 3 — peMeliHag lepejaya
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Ppuryuoninvie nepedauu (nepedauu mpenuem) — IMepeaavYn, B KOTOPbIX

nepejayva JABMXCHMS OCYLUCCTBISICTCA cuaaMu Tpenust. st co3panus tpe-
HUS B KOHTAKTE KATKOB MPUMEHSIOT MPYXHHbI U CHEIHUATIbHbIE HAXUMHBIE
M HaTsixHble yeTpoitctsa., Ha puc. 1.1 a, 6 uzodbpaxerbl (PPUKIIMOHHBIE T1€-
pefayd HCIrocpe/CTBCHHBIM KOHTAKTOM, Ha puc. 1.1, ¢ Bapuatop — Qpuk-
LIMOHHAA Tiepenada ¢ OeccTyreH4aThiM perynup:OBaHueM CKOPOCTH 3a CHeT
cMelteHus ponrka I, Ha puc. .1, 3 nepeaaya rubKon CBsI3LI0 — peMEHHad,

[epcaaun zauernyicHUeM «paboTaloT» 3a CUCT 3auensenus 3yObeB W 11ap-
HUPOB LENU C 3yObsIMM 3BE3A0YKH. TpeHUE B AAHHOM CJlydae BpPEAHO, U
BONBLIIMHCTBO Tepeaay padboraer ¢o ¢cMa3koid. OCHOBHOE TOCTOMHCTBO lepe-
Jlay 3auenneHmeM — BbICOKMMU KITJ, KOMNakTHOCTb U HAJAEXKHOCTD.

Ha puc. 1.1, 2, 0 nzobpaxeHbl LMUAMHAPHUUECKAS U KOHMUUYECCKAs 3y0Oua-
Thie nepeaauu, Ha puc. 1.1, e — yepBaunas (3y6uaTo-BUHTOBASL IEepeaaya),
Ha puc. 1.1, s — uenHast nepejaaya.

Kunemamuvueckue u cuto6vle coommouwenus 8 nepedamovnblx Mexanuimax
KuHemaTuueckue COOTHOLIEHUS B Tepeladye MOXHO pPacCMOTPETh [0
cxeMe LIMAMHAPUYECKON (PpUKLMOHHONK nepeaayu (cM. puc. 1.1, a).

D
OkpyxHasi CKOpPOCTb BEAYLUErO 1IUKMBA U = O, 7‘ :

AO «KOrkHO-KazaxcTaHcKas MmeaVUuMHCKast akaneMusi»
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Hpn OTCYTCTBUH [IPOCKANL3bIBAHUA CKOPOCTb BCAYLICTO M BCAOMOTIO

LIKMBOB JIOJKHA ObITh OIMHAKOBOW: U, = U,; U, = @, —= .

2
8. o 8 B
’ -_— a o .
OTHolEeHME YIVIOBOM CKOPOCTU BEOYLIEro KOJieca K YIJIOBOH CKOPOCTH
BEJJOMOIO WJIM 4Y4CTOTHI BpalCHMS BEAYLUIErO Kojeca K 4YacTOTe BpalleHUs
. W D
BEJOMOIO HA3bIBAETCS NepedamoyHbimM OmHowenuem. | = — = —2
©; D,
dnsa nepenay 3alelUIEHMEM MOXHO MCIOJb30BaTh CJEAYIOLIEE Bbipa-
KeHue (MOCKOJIbKY AMaMETp KoJjieca MPONOPUMOHANEH €r0 YUCIy 3YObEB):

O 2y

f= 0 220

w,

Torna o, % = O,

CBsi3b MEX/1Y MOIITHOCTSIMM HA BEAYLIEM M BETOMOM 3BEHBSIX MOXHO I0-
JIYYHUTh U3 U3BECTHLIX (DOPMYJT MEXAHUKU:

PﬂoﬂCJH P
o . m==2; P,=Pn.

P P

JaTpay

1"[:

HUssecTHO, uyTOo P= Tw, rne T — Bpawialouiuid MOMEHT; o — YIJIOBas
CKOpOCTb.

AO «KOrkHO-KazaxcTaHcKas MmeaVUuMHCKast akaneMusi»
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B 3aBucHMOCTHM OT BEJMYMHbI MEPECAATOUHOIO OTHOILLEHMS [ Mepefayu
JEJISITCSE Ha Mepefadyd ¢ NOCTOSIHHLIM MEpPeaaTOdMHbIM OoTHoueHueM (i> 1;
o, > ®, — PEAYKTOpbl, NOHMXKAIOLIME Nepefaun; i< 1; o, < w, — MyJbTHUII-
JINKATOPbI, MOBLINIAIOLIKE TepeJady) U nepeaaym ¢ 0ECCTYNneHYaTbIM pery-
JIUPOBAHUEM CKOPOCTH,

[Tapa/ienbHO ¢ INMOHATUEM IEPEAATOYHOIO OTHOUICHWS ¢ MCIONbL3YETCH
MOHATUE TMEPEJATOUHOrO YNCAA U, I PEAYKTOPOB i = U.

B niepejnayax ¢ OeccryneH4YaTbiM pETyIMpPOBAHMEM CKOPOCTU (BapUaTo-
Pbl) MEPeJaTOMHOE OTHOLICHUE | — BeJIMUMHA MEPEMEHHAS, M UX XapaKTEPK-
CTUKON SIBJISICTCSI JUANA30H pecyauposanus

Il =

u

max
7> L

U

min

Ecnu B MexaHM3ME HEOOXOAMMO 3HAYMTEJbHOE HM3MEHEHME CKOPOCTH,
NIPUMEHSIOT MHO20CMYneHuamble nepedavu.

Cmynerbio CUMTAIOT Tlepejady OAHONW Napod KOJEeC, OAHUM PEMHEM WU
OQHOWN LENbIO.

Ha puc. 1.2 u3obpaxeHbl MHOTOCTYNEHYAThIC (JBYXCTYIIEHYATbIE) I1epe-
aauu, Hymepauusa cryneHeil M Kosec HAUMHAETCS OT ABUIaTEJIS.

JJ1st MHOTOCTYIIEHYATON Tiepeaadyu obilee nepeaaTouyHoe YUCIo

uo6m = u|u2 ver un,

FIE U;, U,, U, — NICPEAATOUYHBIC UMCIIa CTYNEHEHN,

I

PemenHble nepeaauu

Pemennas nepedawa — (ppMKUMOHHAs nepegada (Harpy3ka nepenactcd
CUJIAMH TPEHMS) C MOMOIILIO 'MOKOI CBSA3M (YNPYroro peMHs).

PemeHHas nepenaya npuMmeHsieTcsl U1 COCAMHEHMSI BaJIOB, PAacMolo-
KEHHbIX HA 3HAYMTENbHOM pacCTOSIHMU ApYT OT apyra (puc. 9.1).

Puc. 9.1. CxeMa 151 pacueta peMeHHOU niepenaqyu
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Kraccupurauyus pemennvix nepedau
B 3aBUCUMOCTU OT ghopmbr nonepeyHoeo ceweHus peMHs Nepeladyu ACNATCH
Ha naockopemennbie (puc. 9.2, a), xaunopemennste (puc. 9.2, 6), noaukiunosgsle
(puc. 9.2, 8) u ¢ kpyeaoum pemuem (puc. 9.2, e).
[1o pacnoaoxcenuro 6a106 B NPOCTPAHCTBE PAa3IMYAIOT
e MEpeaayu C mapajjiesbHbIMM BajlaMu: OTKpbiThie (puc. 9.3, @), nepe-
KpecTHbie (puc. 9.3, 6);
e MEpeaauyd Cco CKpelUUBAIOLIMMMUCH BajlaM¥ — [OJYNIEPEKPECTHLIE
(puc. 9.3, 8);
e Mepeayuu ¢ nepecekalouMMUCs OCSIMU BasloB — YIJIOBble (puc. 9.3, 2).
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Puc. 9.2. Tunml PEMCHHBIX Nepeal: a — MAOCKOpeMeHtias; 0 — KIHHOPEMCHHAs, 6 — TNMOJIMKJIMHO-
Basd; & — € KPYIVILIM pEMILICM

G

Puc. 9.3. PeMmetitble nepefaun: @ — OTKPbITast; §f — NCPEKPECTHAs; 8 — TOJynepekpecTHas, 2 — yr-
JIoBas; ¢ — OTKPHITAst ¢ HATSIKIIBIM VCTPOUCTBOM

KnunopemMeHHy10 nepeinady B OCHOBHOM TMPUMEHSIIOT KaK OTKPBITYIO
(cM. puc. 9.3, a).

Ipedeapumensroe naxcamue pemns HeobXo0uUMo 03 HOPMANLHOU pabombt
nepedauu. HaTskKCHUE PEMHSI MOXCT CO3/IATHCS 32 CUYET ICPEMEIUCHUS OHO-
r0 U3 LIKMBOB, 3a CUET HATSXHbIX POJMKOB (puc. 9.3, d) MAU YCTAHOBKH
JIBUTATENSI HA KAYAIOWICHCH TUIUTE.
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KnuHopemeHHas nepeaaua obdnagaet 60/bIIEH TITOBOM CIIOCOOHOCTHIO,
TpeOyeT MCHBLIETO HATSXEHUS, MEHbLUIC HArPYXACT ONOpPbl BAJIOB, JOMYCKa-
€T MCHBbILME YIJibl 0OXBATa, NPUMEHUMA NPU DONBILIMX NEepPeJaTOYHbIX OTHO-
IIEHHUAX U MEHBIIUX MEXOCeBbIX paccTosiHusaX (ta6sa. 110 TTpunoxeHus).

KnuHoBbIe U MOAUKIMHOBLIE PEMHU BBIMOJHSAIOT OECKOHEUYHBIMHA U TTPO-
pe3arHeHHbIMU. Harpyaky HeceT kopd WIW CA0MCeHHAS 6 HECKOAbKO CA0e8
MKQHb.

KnnHoBbLIC pEMHHM BbIMYCKAIOT TPEX BUAOB. HOPMAJbHOIO CEYEHMUSs, y3-
kue v mupokue. [lInpokne peMHM rnpeHa3HadeHbl A1 BapuaTOPOB.

[TOIMKJIMHOBBIE PEMHU — ILJIOCKME PEMHU C BbICOKOIMPOUYHLIM KOpPJAOM
U BHYTPCHHUMM MPOAOJABHBIMU KIHHBIMM, BXOASALLMMHU B KAHABKHU HA 1LKHU-
Bax. OHu 6osiee rnbxue, yeM KJIMHOBLIE, obecrieunuBaloT OO/blIEe MOCTOSH-
CTBO MEPEAATOUHOTO YMUCA,

Teomempuueckue u Kunemamuueckue 3a8uUcUMOCIu pemennoli nepedauu
PaccMoTpuM OTKpbBITYIO niepeaauy (cMm. puc. 9.1).

MeKoceBoe pacCTOsIHUE TEpeaauy IOCKUM peMHeM a > 1,5 (D, + D,).
MexoceBoe paccTOsIHUE Mepe/ladd KJIMHOBLIM PEMHEM

a>0,55(D, + Dy) + 3,

rine A — BbICOTA PEMHSI.

(D, + D,) 4 (D, - D)?
4a

MexoceBoe paccTosiHue B 3aBUCMMOCTM OT AJAMHBI PEMHS WU JUameTpa
IUKMBOB

Pacuernast mHa pemust L, =2a +

Ay 2L, —n(D, + D)) +\/[2Lp - n(D, + D) -8(D, - Dl)2
Ay : .

Yron obxsaTta Ha MajoM wikuse a = 180° - 57°(D, - D,)/a.
IlepenaTouHOE OTHOLUCHUE

a

D2 . "-.“

U=I=—->"—,
D\(1 -¢)

rae ¢ — Ko3hOUIIMEHT CKONIBXEHUS1 B Nepejaadye, NpyM HOPMalbHOM paboTte
e =0,01...0,02.

D, .
TTpHOAHAKEHHO MOXHO MPUHUMATb U = —= ; € =
U
| !

U —Up
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Cuavt namsaxcenus 6 pemie

Cuna HaTsKCHUs Beaylied Bersu pemusi (puc. 9.4) npu nepellaye Ha-

rPY3KH

Fo=F+

Cuna HaTsIKCHUS BEAOMOK BETBU

Fy = Fy -,

rae F, — nepenasaeMasi OKpyXHas cuia.

Puc. 9.4, Cunbl HaTSXEHUSA




ONTUSTIK-QAZAQSTAN
MEDISINA

SOUTH KAZAKHSTAN
MEDICAL

AKADEMIASY ACADEMY
«OHTYyCcTiK KaszakcTaH meanuuHa akanemusicol» AK AO «KOrHO-KasaxcTaHcKas MeaUUMHCKas aKkaaeMusa»
Kadenpa «HKEHEPHBIX TUCITUTLUTHHY 044-76/11
«[IpuknagHas MEXaHUKa 37 cTp. u3
61

[IpenBapuresibHOE HATAXCHUE, CO3/al0lIee HEOOXONUMBIEC CUJIBI TPEHHS
MEX/Y LIKUBOM U PEMHEM:;

Fy= o4,

e o, — HanpsKeHWE OT NPEABAPUTENBHOFO HATSIXKEHUS, A MJIOCKUX pe-
3UHOTKAaHEBbIX peMHed o,=1,8 MIlla, anga craHaapTHbIX KJIMHOBBIX
o, = 1,2...1,5 MIla.

[Ipu ABMXXEHUU B PEMHE AOMOAHUTENBHO BO3HMKAET CUJIA HATSIXKEHUS OT
LeHTpobexXHbIX cul F, = pAv (CyllleCTBEHHO BJIUSET npu ckopoctu 20 M/c),
ra¢ p — MJAOTHOCTb MaTepuana peMHs; A — IUIolaAb MONEPCUHOIO CCUCHUS
pEMHS.

Takum oOpa3oM, HATAXKEHUS B BETBSIX PEMHS pasHbIe:

B- ply ol g 0NF OF oYt R
2 2

Hanpsocenus ¢ pemne

[Ipu pabore Ha xoysocToM xoay (6¢3 mepenauu Harpys3ku) obGe BETBH
pPEMHSI HaTAHyTbl OAMHAKOBO. [Ipu mepeaaye none3HOM Harpysky HaTsXe-
HUS1 BETBE peMHs MeHs0Tcd. HanpsikeHWe oT npeaBapUTEIbHOIO HATAXE-

F F

HUA G, = j’- . Tlone3Hoe HanpsbkeHUe B peMHe k = 7’ onpeaensieTcs no ne-
peaaBaeMoOil OKpYXHOM cuie. 3HaUeHMEM K OLEHMUBAIOT TSANOBYIO CMOCOD-
HOCTb Nepeaayu.
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Hanpﬂme}{m{ B Benyluel?i Y BEAOMOW BETBSIX npy 1nepcaaydyc Harpy3ku

o, = 71—; o, =—=.

Ilpu ornbGaHuM peMHeM LIKWBOB B PEMHE BO3HUKAIOT HAMPSXKEHUS U3-
ruba, 3aBUCSAIIME OT AMAMETPOB ILKMBOB MEpeaayu.

Ha npaxTuke 3HaYeHHUE HANpsKEHKWs M3ruba Ha MaioM LIKUMBE OrpaHu-
YMBAETCA 3aJaHMEM MUHHUMAJILHOrO 1Uamerpa wkusa D, .

[Ipyu KpyroBoM NBUXEHHUU PEMHSI Ha KaxXIblil €ro 3J¢MEHT ACHCTBYIOT
DJIEMEHTAPHbIC LEHTPOOEXKHBIE CHJIbI, AOMOJHUTEAbHO PacTSATUBAIOLIUE pe-
MEHb; BO3HUKAIOT HANPSIXKEHUA C,.

TakuMm 006pa3oMm, NMpy ABUXKEHUW PEMHS HANPSIKCHWUE B SJIEMEHTAX peM-
Hs MeHgerces (puc. 9.5).

Hauboavuiee 3HayeHUEe HANPSOKEHUE UMEET B MOMEHT HaOeraHusl peMHS
Ha MaAblll WKUE, HauMeHbuiee — B MOMEHT HaberaHusl Ha 60abuul WKUE, 3TO
SIBJICHUE BbI3bIBAET YIIPYIO€ CKOJbLXEHHUE PEMHS HA LIKMBaX.

[Ipu nBMXEHHMM HA BeJyLIEM UIKMBE PEMEHb YKOPAUUBAeTCs, 4 HA BEJO-
MOM VJJIMHSIETCSI, PEMEHb CKOJIb3UT Ha LIIKKUBE.

HeobxoaumMo OTAM4aTh YMNPYyroe CKOJbXeHHME KM OykcoBaHue. Vupyeoe
cKoAbICerue UMEET MECTO TIpu N1I000KH Harpyske, OykcoeaHue — TOJNBKO TPH
neperpyske.

Iennas nepexaua

Llennas nepedaua — nepenaya 3auerieHueM rubkoi ces3bio. F'nbkyo ¢Bs3p
ofpa3syeT 1apHUpHas LElb, oXBaTblBaloulas 3youarble 38e3104kH4 (puc. 10.1).

L
lMpoeucanve

Puc. 10.1. Cxema uenHoi rnepenaqu
Tpaﬂl/IU,]/IOHHO HEIMHBIC TICpEAa4Yu NPUMEHAIOT B CeJIbCKOXO351ICTBEHHBIX

1M CTPOHUTENLHO-JOPOXKHBIX MAUIMHAX, B XUMHWYCCKOM MAIIHMHOCTPOCHUH,
CTAHKOCTPOCHNHK N NOABEMHO-TPAHCIIOPTHLIX yCTpOIL;ICTBaX.

AO «KOrkHO-KazaxcTaHcKas MmeaVUuMHCKast akaneMusi»
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Ouenra uennvix nepeday

JocToOMHCTBA LENHLIX Mepeaay:

e Micpejava ABUXKEHMS 3alelIEHUEM, a HE TPEHWEM TO3BOJISIET MEpeaa-
BaTb 6OAbIIIME MOLIHOCTH, YEM C MOMOLILIO PEMHS;

e TPAKTHYECKHU HE TpebyeTcs HATSXKCHUE LENU, CASAOBATEbHO, YMEHb-
L1aeTcsa Harpy3ka Ha Bajibl U OIOpPbI;

s OTCYTCTBME CKOJIbXEHUS W OYKCOBaHMS OOECIE€YMBAET I1OCTOSIHCTBO
CPE/IHEro NMepeaaToyHOro OTHOLIEHMS;

e LIEITH MOTYT YCTOMYMBO pabOTaTh NMPU MEHBIIHMX MEXOCEBBLIX pacCTos-
HUSAX M obecrnieduBaTh OOJblICE MEPEAATOYHOE OTHOLUEHME, YEM pe-
MCHHas rnepeaava;

e LICMHbIC TEPEAAYU XOpOLIO paboTaroT B YCJIOBMUSX YACThIX IYCKOB M
TOPMOKEHUH;

e LEMNHbIE Nepeaayn uMeloT BblcOKMHA KIT.

Hepocrarku LenHbIX riepeaay:

e U3HOC LIENHX IIPHU HEAOCTATOYHOM CMA3Ke U IUIOXOHM 3alUMTE OT I'PSI3H;

e CJIOKHBIH YXOJ 3a Nepeaavci;

e NOBBILICHHAS BUOpalMsa U LIYM;

e [10 CPaBHCHMIO C 3yOuUaTLIMU NEperavyaMy MOBBILLIEHHAS HEpABHOMED-
HOCTb JBUXCHUS;

e VIJIMHCHUE LENM B pe3y/ibTare M3HOCA 1LIapHUPOB W CXOA HENU CO
3B€3/104YEK.

Kraccudpurauyusa uennoix nepedau

B HacTosiliee BpemMs NPUMEHSIOT IIAPHUPHBIC POAUKOGbIE, BMYACUNBIE
(puc. 10.3, a) u 3ybuamuie (puc. 10.3, 6) uenu. B ponrMKoOBbIX LENAX 3aLCIT-
JICHAE LENM CO 3BE3[A0UKOM OCYIIECTBISIETCS Yepe3 POJIMK: [10JTOBEYHOCTh
LEIHU BO3PACTAET, HO BO3PACTAET MACCA U CTOMMOCTh LIEIH.

Llenu ObIBAIOT 00HOPAOHBIMU U MHOCOPACOHBIMU.,

Jybuartele Lend HaOupaloT M3 IUIACTUH; OOJBIIOE 3HAUCHWUE WMEET
KOHCTPYKLUS WapHupa. B KOHCTPYKLMIO BXOAUT HANPABJSIIONIAN TJIACTHU-
Ha, MpCAOTBpallalonasl Croj3aHue Leny co 3Be3aouku. Ilo cpaBHeHHIO C
BTYJOUHBIMU 3yOuaThic lienu padoTatlor 0Oojee MIaBHO, OOECNEeYyUBaIOT
OONbIIYI0 KMHEMATHYCCKYIO TOYHOCTb, MOTYT IEpelaBarb OOJbLIYIO MOIll-
HOCTb, uMecloT BbicokMit KIIJ, HO MX Macca MU CTOMMOCTb 3HAYUTCABHO
BbILLIC.

dopma npodusis 3yda 3Be3104KU 3aBUCUT OT KOHCTPYKIIMU U pa3MepoOB
Henu. 3Be304YKa IS BTYJIOMHOW M POJMKOBOM LEIM IIPC/CTaBiIcHa Ha
puc. 10.2, a, 3Be3nouka ans 3yduatoil uenu — Ha puc. 10.2, 6.

AO «KOrkHO-KazaxcTaHcKas MmeaVUuMHCKast akaneMusi»
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Puc. 10.2. Tunst 3Be3noyeK miisi USMHBIX Nepeaad; a — s BTYA0UYHOM U POJAMKOBOK Lenu;
6 — nns aybuaToi Lenu

Teomempuueckue u Kunemamuyeckue napamempsl uennoi nepeoavu

OCHOBHOH reoMeTpUYecKMid napamerp uenud — war f MM (CM.
puc. 10.3).

OnTumanbHoe MexoceBoe paccrosiHnue a = (30...50)z

JnvHa ueru B marax

2
-2, are (aza)
a

g t 2 2n

rae g, 1 Z, — 4UcClio 3}’6b€B 3BE3N0UCK.

Puc. 10.3. Tuns! uenei; g — BTyn104HBIE;, 6 — 3yOyaThIe

Yucno 3yObeB Manoil 3Be3404UKM BbIOMPAIOT M3 COOTHOLIEHUSI
7,=29-2u.

Torna z, = z,u.
OKOHYaTENBHOE 3HAYEHUE MEXOCECBOIO PacCTOSHHUS

sty itz [L _z|+z2J2_8(zz—z,T
417" 2 g 2 2n

t

JAunameTp JeJuTe1bHON OKPYXKHOCTH 3BE3A0YKU d = —— |
sin(180%/ z)
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, 2_2

IMepenaTouHoe YUCIO U = — = ==,
W, g
Iepedamouroe omuouienue nepedaqu Heavss onpedeismv KaK OMHoOWeHUE
duamempog deaumenvibiX OKpyscHocmell 36e3dovex. B npenenax ogHoro 06o-
poTa 3BE3J0YKU MEePEeNaTOYHOE OTHOMIEHHWE HE OCTAeTCS MOCTOSIHHBIM, IO-
3TOMY I'OBODSIT O CPElIHEH CKOPOCTH Lienu, M/C:

wgt
Y=
2+ 1000

rac w, Z — yrnosas CKOpOCTb ¥ YUCIO 3)/6beB 3BE3404KH.

Kpumepuu pabomocnocobuocmu u paciem yenmoii nepeda4u
IIpy DPOCKTUPOBOYHOM DPACYETE [PEABAPUTE/ILHO OIPCAENAIOT  Luar
uenu no GopmyJie '

K:-)Tl

f>28 (22t
zlp,Im

rue K, — koopduuueHt sxkcryararnu, K, = K KKK K; K — xoadpdu-

per® tp?
LUHMEHT AMHaMUYHOCTU; K, — KO3DHULMEHT cnocoda cMa3blBaHUs Iepena-
um; K, — koaduumeHT HaklOHA nepeaadn K ropusonry; K -—— xoaddu-
LMeHT criocoba perynuposaHust; K — KOSGO@OULUUEHT pexuMa Harpysku,

T, — Bpawalomnii MOMEHT Ha BEAYIEH 3BE3j0uKe; [p,] — Aonyckaemoe
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CpefHee AaBjeHue B LUAPHUPE; M — YUCAO0 PSAOB uenu; z; = 29 - 2u — mu-
HUMaNbHOE YUCI0 3yOLEB BEAYLIEH 3B€3A0YKU POJIMKOBOM LIEIU.

[locne noadopa uenu no craupapry (taén. 113 IlpunoxeHust) BoiOpan-
Hast nepejayda NnpoBepsieTCsi Ha U3HOCOCTOUKOCTh 1o (hopMmyne

F K,
- A [pu ])
2T, t
— dl -
d, sin(180°z,)
€KLIMA ONOPHOMN NOBEPXHOCTHU luapHupa, A =d,B; d, — anamerp ocu; B —
JAnvHa BTyakd (eMm. puc, 10.3, a).

IA

Py

I

rae F, — oxpyxHas cuna, F, = ; A — nnomans npo-

Cuant 6 uennoit nepedaue
B nennoit nepenayue Beayilas M BeOMasi BETBU HATSHYTHI [1O-Pa3HOMY.
HatsixxeHue Beayulet BeTBM paboTatouleit nepeaadu

Fy=F+ Fy+ F,

rae F, — OKpyxXHas cuna, nepeaapaeMast Lenbto; Fy, — npeaBapuTe/bHOE Ha-
TSOKEHME OT MPOBUCAHMA BEJOMOMN BETBM lieTH; F— HATAXKEHUE OT LIEHTPO-
O€XXHBIX CHJI.
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[lpenBaputenbHOE HATS)KEHWE HE3HAYUTE/IbHOE M COCTABIISIET HECKOJIBKO
NPOLEHTOB OT F); B TUXOXOAHBIX Iepeaayax MOXHO TpeHeOpeub U HaTsxke-
HHUEM OT LIEHTPOBEXKHBIX CHJI.

Honyckaemoe cpednee dasaeHue B 1IAPHUPE, TAPAHTUPYIOIIEEC HOPMaJlb-

Hylo paboTy B TEYEHUEC MPUHATOIO CpOKA CJIYKObI, OIpeaeisieTcs: 10
taba. 10.1. -

Tabauya 10.1. lonyckaeMoe cpeHee RaBjieHMe

lp], MTla npu ware ueny 1, MM
w, pan/c
12,7..25,4 19,05..25.4 31,75...38,1 44 45...50,8

52 34,3 34,3 343 34,3
21 30,9 29.4 28,1 25,7
42 28,1 25,7 23,7 20,6
63 25,7 22,9 20,6 17,2
84 23,7 20,6 18,1 14,7
105 22,0 18,6 16,3 —
126 20,6 17,2 14,7 —
167 18,¢ 14,7 — —

Ob6o3navenue poaukossvix yenell. neppasi HUdpa — YUCIO PSIAOB; BTOpas
uMdpa — mar, MM; TpETbsl — pa3pyllaroilas Harpy3ka, MporopLyuoHanbHas
10 H; yeTBeprass — ucnonHeHue Mo LWMUpUHE.

Hanpumep, TIP-12,7-1820-1: ponuxkoBasg LUeNb, OAHOPSAHASA, LIar

12,7 MM, paspywiarowasi Harpyska 18 200 H, nepsoe ncnonHeHue no wiu-
PHUHE. '

4. NaiocTpaTUBHBIA MaTepUaJl: IIaKaThl, CIaiabl, MAKETbl MEXaHU3MOB U
J€TaJIEV MaIllWH, BUACOPOJIMK IEUCTBYIOLIETO MEXAHU3MA.
5. Jluteparypa:
OcHoBHas:
1. Nocunesuu I'.b. [lpuknagnas mexannka. YaeOHuk -M: MammHocTpoeHnue,
2016.-576 c.
2.Ckatibena A.T. Ilpukiragnas mexanuka. YaeOHuk. -M: Anbsiac, 2016.-522 c.
3.AptoboneBckuii .. Teopuss MexaHu3mMoB U MamiuH. Y 4eOHUK.-M.:ANbsHC,
2016 . -640 c.
4.NBanoB M.H., ®unorenoB B.A. Jleranmu mammuH. YaeOnuk.- M.:Bricuras
mkosa, 2009. -316 c.
5.Umenko B.W. IIpomsbilluieHHass TEXHOJOTHS JIEKAPCTBEHHBIX CPEICTB.
Vuyebnuk — Buredck, 2012 -565c¢.

6.0pnenn A.A. Teopuss MEXaHM3MOB W JCTalM MaluH: Y4eOHUK - M.:
Mamunocrpoenue, 2016. -516¢.
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7. TopnanoBa b.O. Mamunsl 1 aBToMaThl 17151 (PACOBKHU JIEKAPCTBEHHBIX (HOPM.
Vueonoe nocoodue.-1lIsmmkent: KOKI'MA, 2003-162c.

8.Abnpamen C.2K., baitbkanoB A.K., MeipzanueB J[.C. CTpyKTypHBIA aHamu3
MexaHnn3MoB. Metoauueckoe ykazanue — Llsmvkent, FOKT'Y, 2014 — S6c.

JlonoJiHUTEILHAS
1. Hukonaenko B.JIL. [Ipuxnagnas mexanuka. YueOHoe nmocobue. — Munck.: U3z-
BO
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2. Onodpunckuit B.I1. [leramun mamma. YdyebHoe mocodue -M: @opym., 2006.-
208 c.

3. MypaseeB UM.A. TexHonmorus nekapctB. YueOnuk, T.1 — M: H3n-Bo
Menunmna, 1980 — 704 c.

4. Aonmpame C.K., baibkanoB A.K., Mpeip3aimeB J.C. OcHOBbI
KOHCTPYUPOBAHUA U J€TAIN MalluH. MeTtoanueckue ykazanus. — [IIBIMKEHT.:
IOKT'Y, 2017.-31 c.

5. Meipzamue  JI.C. Kypc Teopernyeckod U MNPUKIATHON MEXaHUKHU.
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DJIEKTPOHHBIE PEeCYPChI:
1. Aunpees, B.I.Jleranu MammH ¥ OCHOBBI KOHCTPYUPOBAHUS: [ DJIEKTPOHHBIN
pecypc]. 2013. URL.:
http://e.lanbook.com/view/book/12953/
2. I'ymna, H.B. Jletanu mamun: [9nexTponnsii pecypc]. 2013. URL:
http://e.lanbook.com/view/book/5705/
6. KoHTpoibHBIE BONIPOCHI:
1.Ha3HaueHre KOHMYECKUX 3y0UaThIX Mepeiad v ux KiaccupuKarus.
2. HazHaueHue yepBsSYHBIX Mepeiayd U UX Kiaccudukarusi.
3. Kak onpenensiercs nepegayHble OTHOIEHUSI KOHUYECKUX U YEPBAYHBIX
nepeaay.
4. OnpeneneHue CTeneHn CBO0OIbl M HAUYEPTUTh CXEMY KOHUYECKOTO U
YEpBSIYHOTO MEXaHU3MA.
5. OcoOEHHOCTH 1 OTJIMYUS YEPBSIYHOTO U KOHUYECKOTO 3y0UaToro nepeiay.
6. Knaccudukanus cui B nepegayax v HapaBJICHUs UX ACHCTBUS.
7. PacueTsl Ha MPOYHOCTB, )KECTKOCTh U BEIHOCIUBOCTH 3Y0.
8. KII/I 3y0uaThix, KOHUYECKUX U YEPBSUHBIX Mepeay.
9. M3HammBaHue, U3HOCOCTOMKOCTh, OJIOMKH M BBIXOJIa U3 CTPOS 3yObEB.
10. Marepuansl geTanei 3y0uaTsix nepeaad u uX U3roToBJICHHE.
Kunemaruka v cuiioBbie pacueThl MEXaHHUECKUX TIEpeay.
11. OnpeneneHue nepeaaToyHble OTHOLIEHNUS MHOTOCTYIIEHYAThIX Iepeay.
12. PacueTtsl 3y0UaThIX U KOHUYECKUX TIepead.
13. HazHaueHue v KOHCTPYKIHUS 3yOUaThIX U YEPBSIUHBIX IIEpeay.
14. MexoceBoe pacCTOSHUE 3yOUaThIX U YEPBAYHBIX Mepeaay.
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Jlexnusa Ned

1. Tema: CoenuHenus neraneil u nu3nenui. Buael, mapameTpsl U 3JIEMEHTHI
pe3b00BOr0O cCoeTMHEHMS. 3aKIICTIOUYHbIE U CBapHbIe coeauHeHusl. HazHnauenue u
00J1aCTh IPUMEHEHUS.
2. llean: M3noxeHnne oOMEro CBEACHUS COSAUHECHUS JCTAICH U U3ICITHI.
N3ydenne BUI0B, mapaMETPOB U DJIEMEHTOB COCIMHEHUS. 3HATh KOHCTPYKIIUH
COCIMHEHUS U 00JIaCTh MPUMEHEHUS.
3. Te3ucewl JJeKINn:

1. Coenunenus gerajeil MalIuH

JleTanu W y37bl, COCTABJIAIONINE MAIIUHY WIH OO0OPY/IOBAaHUS, CBS3aHBI
MEXy co00# paznuuHbiMU criocobamu. Bo BpeMsi CBSI3U Tel OTHOCUTEIBHO
Ipyr JApyra MOryT OBbITh TOABWXHBIMU WJIM HEMOJBMKHBIMHU. Tak Kak
MOJBUKHOE COEMHEHHE MEXAYy co00il 00pa3yroT KMHEMAaTUYeCKHE Maphl, TO
HETOJABWKHBIEC B TEXHUKE HA3bIBAIOTCSI COCTMHEHUSAMM.

CoenuHeHUsT SBJISIIOTCS Ba)XHBIM 3JIEMEHTOM KOHCTPYKIMU. MHorue
aBapuu | MPOYMEe HEMOJAIKU B paboTe MaIllMH U 000pyAOBaHUIN 00YyCIOBICHBI
HEYJOBJIECTBOPUTEILHBIM  KauecTBOM coenuHeHud. COOpouHbIe eIUHUIIBI,
JeTaNe W y3JI0B MAIlMH TOXXE COCAMHSIOTCS pPa3IMYHbIMU crocobamu. Bce
BU/JIbl COEIMHEHUI PA3JIOKUTh HA JIBE: pa3bEMHbBIC U HEPA3hEMHBIE.

Pe3b0oBbIE  COEMHEHUSI — PACHpPOCTPAHCHHBIA BUJ  Pa3bEMHOIO
COeIMHEHUSI. DTO OOBSACHAETCS yA00CTBOM COOpPKU U pa3dOPKU, OTHOCUTEIHHO
MaJioll  CTOMMOCTBbIO, OOYCIIOBJIEHHOW  CTaHAapTH3aluMed U  BBICOKOH
HAJCKHOCTBIO PaboThl. CTeneHb OTBETCTBEHHOCTH JTHUX COCJAMHEHHM BeCchMa
BelMKka. B psije ciydaeB Halle)KHOCTh paOOThl BCEM MAaIMHBI ONpEIeseTCs
IPOYHOCTHIO PE3LOOBOTO COCTUHEHUS.
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2. Pe3n00BBIE COeTUHEHUS

[Mpopunu kpenedxcrovix pezvd TpeyronbHble. OCHOBHASI TPEYrOAbHAS PE3b-
6a — mempuueckas (puc. 16.1, a) ¢ yriom npoduist 60°. Merpuueckue pesb-
Obl aensircsi Ha pe3bObl C KPYHHBIM W MEAKUM WazoM, 32 OCHOBHYIO Kpernex-
HY10 pe3bby npuHsTa pe3sba ¢ KpynHbuiM warom. Merpuyeckyio pe3ndy 0bo-
3HauaioT OykBOH M M HapyXHbLIM AMamMeTpoM pe3nbbl; B MENKUX pe3bbax
JIONMOJHUTENBHO YKA3bIBAIOT 1WAl pe3bibl.

Hanpumep, M20 — merpuyeckas pe3nda ¢ KPYMHbIM 1IAaTOM U HapyX-
HbiM anamerpoM 20 mm; M20x1,5 — meTpuueckast pe3bda ¢ MEIKMM LIAIOM,
paBHbIM 1,5 MM, HapyXHbIM (HOMMHQIbHBIM) AnaMeTpoMm 20 mm.

K kpenexHbiM pe3sbaM oTHOcHTCs Owiimosas pesvba (puc. 16.1, 6) ¢
TpeyrofbHbiM npodusiem (yron npoduas 55°). Hioiimosas pe3nba He Cra-
JIAPTU30BaHa U JUIst HOBbIX U3ACNUIA HE UCIIONbL3YETCA.

dna coeamHeHU TpyO TnpUMEHSETCs CcrelmanbHas mpybnasa pesvba
(puc. 16.1, 6) — meakan dioumosan Kpenexcho-ynaomuumenvhas pesvba. 3a
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OCHOBHOM pasmep TpyObl, yKaszaHHblit B 0003HAYEHUU, NMPUHST BHYTPEHIIUA
JIMaMeTp.

O6o3navenue tpyonoit pesvbol: Gl — unannapuyeckas Tpybnas pesb-
0a, pazmep | oM.

B cricumansHbiX ciyudasx npumeHsiior kpyeasie (puc. 16.1, 2) u konuye-
ckue (puc. 16.1, 0, e) pesvbol.

Pe3b0bl, NPUMCHSACMBIC jUIsI KPCHEXKA ACTANCH, JOMKHbLI 110 BO3MOXIIO-
CTU co3/1aBaTh 0ONBLIIOC TPCHUC NPU 3aBAHYUBAHNKA U BLIBUHYMBAHUK, Yron
nojitbeMa M npocuin, KpenexHnix pe3pd obecneunsBaloT CaMOTOPMOXCHUE —
HAACKIIOC cTonopcHue ramku (sunra) B aiobom nonoxeunu. Ilpu pubpaun-
SIX M NEPEMCHIBIX HAIPY3KAX CAMOTOPMOXCHMSA HCAOCTATOHHO, MMOITOMY MC-
MOJL3YIOT CINELMAILHBIC CTONMOPHLIC JicTann (puc. 16.2).

B BUMHTOBBLIX McXanu3Max TPEHUC BpeAHO, Tak Kaxk cuuxaer KI1[ ma-
wuHbl. Tlpoduan xodoesix peszvh (MCNONbL3YEMbIX B NEpe/iavax BUHT — rai-
Ka) obecrcunBaior MUIIMMaIbLHOE TpeHue B pe3bde. MuHUManbHOC TpeHue
BO3HUKACT B pezvle npamoyeonsvioeo npoguas (puc. 16.1, ac), HO OCHOBHOM
pe3b0oit Juis repenayn BMHT — raika siBisicTest mpaneyeudansnas pessoa
(puc. 16.1, 3), Gosce yuobhas B u3rorosicHuu U dojsice npoyHasi, MeM nps-
moyronbHasi. s MexanmusmMoB ¢ 60bIIOIN OAHOCTOPOHHEH OCEBOM HArpys-
KO (JIOMKparTbl, HAXMMHBLIC YCTPOMCTBA) MCNONL3YETCH ynopnas peszvba
(puc. 16.1, u)

0O6o3nauenue TpaneuenaaibHoi pes3bbui: Tr30x40 — HapyXHblid aAua-
mcTp 30 MM, war 4 MM,
O6o3navctine yrnopHoit pespdni: S30x4 — HapyxHblit AMameTp pe3bObl

30 MM, mar 4 mm.,
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Kpenexcunte pesvboeoie coedunenus u ux demaau

OCHOBHBIMU PC3LOOBLIMU COCAMHEHHUAMU SIBJISIIOTCH COCAMHEHUA BHH-
TaMHu ¢ raikamu (Gonrosbie) U 6e3 rack U COCAMHEHUS INNUAbKAMH,

boamoesete coedunenus HaMOOJICE NMPOCTLIE W JEUICBLIC, MOCKOJALKY HE
TpeOyloT Hapesanms pe3bbbl Ha COCAMISEMbIX A€Tansx, HO TpebyioT mecta
JU1S pasMCLICIHIMS Taek.

Bunm ssunuusalor B pe3ndboBoe OTBEPCTHE ACTANM,

Coedunenusn wnuavkod NPAMCHSIIOT TaM, e Tpebyeres vacrasi pazdbopka.
BoJiTbl, BUHTBI, WaAObI M rAMKKU CTAHAAPTU30BAHbI, KOHCTPYKIMKU UX Pa3HO-
obpa3znmnl.

B 3asucuMocTi OT Xapakrepa HarpvxeHuss U criocoba cbopku neranei
pe3b0OBBLIX COCAMIICHMIA MX ACHST HA COCAMHEHUSI 6e3 npedeapumenvhou 3a-
MANCKU W ¢ npedsapumenbiiol 3amanNcKou.

Mamepuaavi

Cranpapribie Kpernexubie gerTaau oblero HasHaueHus U3roToBIsIIOT U3
HU3KO- M CPCAHCYITICPOAMUCTLIX CTaNci 0ObIKHOBEHHOro kayectsa Cr3, ka-
yecTeHIBIX ctaicih — crans 10, 20, 35 u ap.

T
/,’//d

a

Puc. 16.2. Crniocobsl CTOMOPCHUSE KPENEXIIbLIX AeTanei: @ — npyxHHHOK wanboi; 6 — nsymst rai-
KaMH; 8 — WNJHHTAMK, & — PHBAPKONH HAN KepicHues, d — NpoBONOKOH
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CranbHble BMHTBI, 00ATHI M IUMWJILKMA M3rOTOBJASIOT M3 MaTcpUaJOB
12 KJaccoB NMPOYHOCTHU, KOTOpbLIC OD0O3HAYAOTCH JABYMS UMCIIAMMU. TEPBOE
yncno, ymHoxeHtnoe Ha 100, pasHo npeacny NpoYyHOCTM MaTepuaia, eciu
MEPBOE YMCIAO YMHOXMUTb Ha BTOpoe W Ha 10, noayyum npesen TeKy4ecTv
marepuasna. Hanpumep, 4,6: o, = 400 MIla, o, = 240 MI1a.

JInst OTBETCTBEHHBIX AETANEH MCMOAL3YIOT JieruposaHubie cranu 40X,
JOXI'CA.

Anst noBbiLIeHUSI KOPPOZUOHHON CTOUKOCTU pe3b0oBbIe AETANIM OKCHIAU-
PYIOT, OMEIHSIOT, OLIMHKOBBIBAIOT.

Hpuvunvt evixoda uz cmpos u Kpumepuu pabomocnocobnocmu Kpeneyucnoix
demaaneii

Bbixoj 13 ¢Tposi BUHTOB, 00JTOB M HINMMHACK [TPOMCXOJANT BCACACTBUE

e pa3pbiBa CTCPXHS 1O pe3b0C MAM NEPEXOAHOMY CEYEHUIO IO/ rojoB-

KO#t BoarTa;

e CMSTWS, M3HOCA, Cpe3a pe3bObl;

e pas’pylIEHUsL IOJIOBKM.

[MpoyHOCTbL SABASIETCH OCHOBHbLIM KpUTEpHEM paboTocnocoOHOCTH Kpe-
NEeXHbIX AeTane.

Cmanodapmuste Kpenexciole demanu pacCUUTHIBAIOT NO IJIABHOMY KPHUTE-
p1IO paboOTOCNOCODHOCTU — NPOYHOCMU CMEPICHA HA PACMANCEHUE,

Pacuem oounounwvix 6oamos npu nocmosannou nazpysxe
OnacHoe ceueHue — ceyeHue no pe3nde; AMaMeTp ONacHOro CCUECHMUs —
BHYTPEeHHUI aMameTp pe3ndbl (Tadsn. 132 [MpunoxeHust).

|. Pacuer He3zaTsHyToro Gonra npu ACHCTBUM OCEBOM FH
cuiibl. Crepxerb Bonta paboraet TONBKO Ha PacTSKEHUE (L1
(puc. 16.3). IMpoeKTUPOBOUHbBIHM pacyeT 60aTa BLINOAHAIOT AN
no popmyne

L

iF -

b

o ,,] Ey

d \ 3’ ] " . 5 Gowtas F Puc. 16.3. Cxema K

rae s MUHUMAJIbHDbIKU PACYCTHbLIM AUAMETP 00J1Ta; — PACUETY HeAATHHY-
BHECILIHSS OCEBasi Cusa., Toro Goara

>
P
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2. Pacuer 3arsiHyroro 6oJsita, Harpy>Xe€HHOro BHELIHEH pacTsirMBalollei
cwioi. dns obecrieyeHus MIOTHOCTU CThIKA M XKECTKOCTH coeauHeHust 6on-
Tbl (BUHTBI, LWINWIbKKA) 3aTsruBaiorT. B 3aTsiHYyTOM pe3n00BOM COEMMHEHUM
1oJIHas Harpyska Ha 0oJIT cocTaBisieT

Kgk= F,awyF,

rae F, — cuna npeaBapuTeNibHON 3aTsSXKU; ¥ — KOI(MDGMUUMEHT BHELLIHEN
HArpy3Kku, YYUTbIBAIOLIMMA, Kakasi 4acTb BHELWIHEWM HArpy3ku rNMpu COBMECT-
HOM nedopmaumu Gonrta v aetasieit crbika npuxoaurcsi Ha 6onr; y = 0,2...0,3
npy coeaMHeHuu aetasieit 6e3 npoknaaku, x = 0,4...0,5 npu coeauHeHun ne-
TaJIei ¢ yNpyroi npoxkjiaakoi (pesmHa, KapToH U ap.).

3aTsiHyTbI OONT PACTAHYT M CKPYYEH 34 CUET TPEHUS B pe3bbe u noj ro-
JIOBKOH Gonra. DKBUBAJCHTHOE HAMPSIKEHUE B CTEPXKHE MO ruriorese ¢op-

MOM3MEHEHUS G, = ,/cf, +3t2 .

Hns metpuueckoi pe3nbnl o, = 1,30,

Pacuer Gosita npu COBMECTHOM ACHCTBUM PACTSKEHUSI U KPYUCHHUS CBO-
JIUTCS K pacyeTy Ha pacTSXKEHUE MO YBEJIMYEHHONH pacTArMBAIOLIEN CUE.

3. Pacuer 60ATOB st KpEIieHUS! KPbILIEK LUWJIMHAPOB, HAXOASALLIUXCS
nocie 3aTskKu noa aasacHueM (puc. 16.4). Ucnonwsys dopmyiy st onpe-
JIeJIeHUs TTOJTHOM Harpy3ku Ha 60T, MOXHO 3anucaTh OKOHYATEbHYIO pac-
YeTHYI0 DOopMyJly C yHEeTOM KpyuyeHus:

F,=1,3F+%F,

rne F, — cuia npeaBapuTe/IbHOMN 3aTsKKM 00JITa, pacCUMTLIBACTCS U3 YCIIO-
BUSI HEPACKPbITUS CTbiKa, F — 4acTb BHELIHEH CWJbl B pacucTe Ha OAMH

F
ooar, F = —=; 7 — uucio 601TOB.
<

PacyerHblit auameTp 6oaTta onpeacasiior no gpopmye
4F,

nlo,]

d

p =

b

e [o,] = 6,/[s]; o, — npeaen Tekyyectn marepuana; [s] — koahduumneHT zanaca
NPOYHOCTH, 3aBUCSIIMIA OT YCJIOBUMIA pabOThl, Matepuasia u AuaMerpa pe3bobl.

AQO «KOrkHo-KasaxcTaHckas MeaVuVMHCKasT akanemMums»
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B Hauane pacuera BeJMUMHA [S] 3a1a€TCSI OPUEHTUPOBOUMHO, ITOCAE pac-
YyeTa YyTOYHSETCH,

AF

.

>

Puec, 16.4. Cxema K pacyery sarsanytoro 6osra noa ACHCTBUEM BHEUIHCH CHNbL

4. Pacuer Gonrta noja AEMCTBUEM MOMEPEYHON Cuilbl, OOJAT yCTaHOBJIEH
6e3 3a3opa (puc. 16.5, g). boat yctaHoOBAEH B OTBEPCTUE U3-110/1 PA3BEPTKH,
paboTaer Ha Cpe3 U CMSITHE.

Fog
M. 2

F, ¥ iy 5
DI~ =) RS
/uu/ »e 4_\\\\<<<§j</\/////%+

o 6

Puc. 16.5. Cxema K pacuety 3aTsiHyTOro 60/17a 1oj AeiiCTBHEM NOMEepeyHoOn CHIIbL:
a — 6e3 3a3opa; 6 — C 3a30pOM

.

-r<

4F,
YcaoBue NpoOYHOCTH Ha cpes: d, =

nlt.]

I " B 8 € Il
POBEPOUHBIH pacueT Ha CMSTHE: G, = <[on]-
C

5. Pacuyer ©6onrta noa A€WCTBUEM IIONEPEUHON CUJibl, OOAT YCTAHOBJIEH B
orBepcTUe ¢ 3a3opom (puc. 16.5, 6).
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HeoOxoauMast 3aTsikKKa CO3acT CUNYy TPEHUS, MPENATCTBYIOLLYIO CABUTY
AeTajnei rnoj JICHCTBUEM BHEIUHEH Cuiibl. 3aTsaHYThIi 6oaT paboTaeT Ha pac-
TSDKEHUE U CKPYYCH 32 CUCT TPEHUs B pe3bde.

[TorpebHas 3aTsixkka

anr 2 ].:r ; FJ?H‘ 3 K.Fr ’
if if

rjie | — 4Yucho riockocteit TpeHus; K — KosahduumeHT 3anaca cluenieHus,
X=d¥3...1,5.
Ha puc. 16.5, 6 uynucio naockocteit TpeHust i = 2.

Bausinue ckpyuuBaHusi 0OsiTa NpyU 3aTSKKE YYMTHIBAIOT, YBEJIUUYMBasi
pacueTHyio Harpy3ky Ha 30 %:

PacueTHbiit anameTp Gonta

6. @opMyibl JUISI TPOBEPOYHOro pacyera 60JITOB:
OONT pacTAHYT U CKPYYEH: O, = ,fof, +3c2 £ o,}

ooat paboraer Ha caBur: t, = —- < [t.}
[

C
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Puc. 16.1. TUns! ¥ reoMeTpUyecKme napaMeTpsl KpenexHol (a—e) u xonoBoit (¥—u) pesbbui: @ — MeTpHyeckas; 6 — mOWMOBast; 6 — TpyOHas, 2 — Kpyr-
Aast; 0 — METpPHYecKas KOHMuecKas: e — TpyOHaR KOHMYECKas; M — NPAMOYTOJIbHAA, 3 — Tpaneuenaanbtas; ¥ — yrnopHas
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4. NancTpaTUBHBIA MaTepUaJl: TUIaKaThl, CIaibl, MAKETbl MEXaHU3MOB U

JeTajei MalllvH, BUACOPOJIMK JEHCTBYIOIIEr0 MEXAHU3MA.
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7. JleTayiu KOHCTPYKITUOHHBIE JIEMEHTHI Pe3bOOBBIX COSTMHEHUH.
8. PacyeTsl 1 57IeMEHTHI BUHTOBBIX Tap.
9. Ha3zHaueHue u NpUMEHEHNE MEXAHUYECKUX COCTUHECHUH.
10. PazbemHBbIe U HE pa3bEMHBIE COCAUHECHUS.
11.IIpenBaputesbHbIC MPOSKTUPOBOYHBIE 33]]a4U U MPOBEPOYHBIC PACUEThI
BAJIOB.
12. CxoncTBa U OTJIMYHUS BAJIOB U OCEH.
13. Bubl ¥ KOHCTPYKIIMM BaJlOB U UX IPUMEHEHHE.
14. TlousTust 06 onopax o0OpyAOBaHUS U MAIIHHBI.
15. Buabl u KOHCTPYKIIMH OCEN Y X Ha3HAYCHUE.
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Jlexknust Ne5

1. Tema: [logaepxuBaroiine AeTaiu U y3Jbl. Ocu, BaJibl, HOAIIUITHUKYA U
My Thl. MaTepuaibl 1 KOHCTPYKTUBHBIE 3JIEMEHTHI.

2. Hean: M3noxxeHrne MaTeprasoB O MOAACPKUBAIOIINX JACTAIIAX M y3JIax
000pyI0BaHUs: OCH, BAJIbI, TOAIIUITHUKA U MY(PThI. 3HATHh MPUMEHSIEMBIC
MaTepUalibl U KOHCTPYKTHUBHBIC 3JIEMEHTHI.

3. Te3ucsl JeKIMM:

4. MiIioCcTPaTUBHBIA MaTepUaJl: IJIaKaThl, CIaibl, MAKEThl MEXaHU3MOB U
JeTajaei MallliH, BUICOPOJIMK JEHCTBYIOIIET0 MEXAHU3MA.
5. Jluteparypa:
OcHoBHas:
1. Nocunesuu I'.b. [lpuknagnas mexanuka. YueOHUK -M: MaimmHocTpoeHue,
2016.-576 c.
2.Cxaiibena A.T. [Ipuknannas mexanuka. Y4eOnuk. -M: Anbsnc, 2016.-522 c.
3.Apto6oneBckuiit U.U. Teopus mexaHu3MOB U MaliuH. Y4ueOHUK.-M.:AbsHC,
2016 . -640 c.
4.BanoB M.H., ®unorenos B.A. Jletanu mammH. YueOHuk.- M.:Boiciias
mkosa, 2009. -316 c.
5.Mmenko B.M. IIpomblnuieHHass TEXHONOTHSA JIEKAPCTBEHHBIX CPEICTB.
Vuebnuk — Bureock, 2012 -565c.
6.0pnenn A.A. Teopuss MEXaHM3MOB M JCTalIM MalluH: Y4YeOHHK - M.:
Mammnoctpoenue, 2016. -516¢.
7. TopnanoBa b.O. Mamunabl 1 aBTOMaThI 7151 (DACOBKH JIEKAPCTBEHHBIX (HOPM.
Vuebnoe nmocoobue.-IlIsimkent: FOKI'MA, 2003-162c.
8.Abnpamen C.2K., baitkanoB A.K., Meip3anueB [I.C. CTpyKTypHbIA aHaIu3
MexaHu3MoB. Meroauueckoe ykazanue — [lIsimkent, FOKT'Y, 2014 — 56c¢.
JlonosiHUTEILHAS
1. Huxonaenxo B.JI. [Ipukiagnas Mexanuka. YueoHoe nocodue. — MUHCK.:
N3a-Bo I'peBniora, 2010. — 386 c.
2. Onodunckuit B.I1. Jletanu mamuH. YueOHoe mocodue -M: ®@opym., 2006.-
208 c.
3. MypaseeB WM.A. Texnonorus nekapctB. YueOnuk, T.1 — M: U3zn-o
Meaununa, 1980 — 704 c.
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4. Aonmpame C.K., baibkanoB A.K., Mpeip3aiiues JI.C. OcHOBbI
KOHCTPYUPOBAHUA U A€TAIM MalluH. Metoanueckue ykazanus. — [IIBIMKEHT.:
FOKT'Y, 2017. - 31 c.

5. Meipzamues  J[.C. Kypc Teopernyeckod U MNPUKIATHON MEXaHUKHU.
Vue6.mocooue. — IlIsmmkent, 2008. — 186 c.

DJIEKTPOHHBIE PecypPcChl:
1. Aunpees, B.1.JleTanu ManivH U OCHOBBI KOHCTPYHUPOBAHUS: [ DJIEKTPOHHBIN
pecypc]. 2013. URL.:
http://e.lanbook.com/view/book/12953/
2. 'ymma, H.B. Jletanu mammun: [nextponssiit pecypce]. 2013. URL:
http://e.lanbook.com/view/book/5705/
6. KoHTpo/IbHbIE BONPOCHI:

[To nuameTpy Basia U3 CTaHIAPTHOTO PsAJia BEIOPATH IIMOHKH.

2. HazHauyeHue MIMOHOYHBIX COETUHEHUM U UX TIPUMEHEHHUE.

3. Marepuasbl HIMOHKU U UX PaCYeThl HA TPOYHOCTH U KECTKOCTb.
4. Bunpl pa3beMHBIX U HEPA3bEMHBIX COCTUHEHUH.

5. Beruncnenue mmoHKN Ha CMSATHE U HA CPE3bI.
[IpenBapuTenbHBIN BRIOOP MOAMIMITHUKA TIO JHAMETPY Baja.

2. CxoacTBa M OTIIMYHS IOAIIUITHUKOB TPEHUS U KAUCHMSL.

3. [lonsatue 06 omopax MamuH U 000PyAOBaHUH.

4. PactmmdpoBKa yCI0BHBIX 0003HAYEHUHN MOIITUITHUKA KAaUCHHUS.
5. [IpumeHeHre U HHKEHEPHBIE pacueThl MOIIUITHUKOB.

[ToueMy Ha3bIBaIOTCS 3yOUaTaMu peAyKTOPaMH U KaKHe BU]IbI 3HACII.
2. Kakue mapameTpsl peyKTopa CTaHJapTU30BaHbI.

3. [IprunHbl TpUMEHEHUST KOHUYECKHUX 3y0UaThIX PEIyKTOPOB.

4. Knaccudukanys 4epBIYHBIX PEIyKTOPOB.

5. [Ipenmy1iecTBa ¥ HEIOCTATKH YEPBSIYHOTO PEAYKTOPA.
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