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O6uime cBeageHus o0 nepegavax

OnpepeneHue:

Mepedaya — ycmpolicmeo, rnpedHa3HayeHHoe Orisi rnepedaqyu sHepauu U3
00HOU MOYKU rpocmpaHcmea 8 Opyayto, PacrofiOXEHHY0 Ha HEeKOMOpPOM
paccmosiHuu om rnepsod.

B 3aBucumocTn OT BMAa nepeu,aBaeMOf/’l IHEpIrmn nepenayvyn. mexaHn4eckumne,
ArIeKTpunyeckmne, rmapaBrind4eckmne, nHeBMaTtny4eckmne n T.11.

MexaHu4yeckasi nepedada - ycmpolcmeo (MexaHu3Mm, azpeaam),
rnpeoHa3Ha4YeHHoe Oris rnepedadyu JsHepauu MexaHUYEeCKO20 OBUXXEHUS, Kak
rpasursio, ¢ ripeobpasoeaHuem €20 KUHeMamu4ecKux U cusiosbix rnapamempos,
a UHoz0a u camozo euda O8UXXEHUS.

Hanbonbliee pacnpocTpaHeHne B TEXHUKE TMOMNYyYUNM MeXaHU4eckue
nepefadn BpallaTefibHOro ABWXEHUHA, KOTOpPbIM B Kypce OeTanen MaluuvH
yoeneHo OCHOBHOE BHMMaHuWe (ganee nog TepMUMHOM  nepegada
nogpas3yMeBaeTCcs, €ecrlin 3TO He OroBopeHO 0cob0, MMEHHO MexaHuyecKkas
nepenada BpalwlaTtesibHOro ABUXKEHNSA).



Knaccudukaums MeEXaHMYEeCKMX nepeaay BpallaTeabHOro
apwmwxenunsa (2 cnanaa):

1. Mo cnocoby nepegaum ABMKEHUSA OT BXOAHOrO Basa K BbIXOAHOMY:
1.1. MNepepaum 3auenneHuemM:

1.1.1. ¢ HenocpeACTBEHHbIM KOHTAKTOM TeNn BpalleHus — 3ybuaTble, YepBsiYHbIE,
BUHTOBbLIE;

1.1.2. c rnbkou CBA3blO — LEMHblE, 3yb4aTO-pEMEHHBIE.

1.2. OpUKUNOHHbIE Nepeaayn:

1.2.1. C HenocpeACTBEHHbIM KOHTAaKTOM TeJs1 BpalleHUs — OPUKLUNOHHBIE;
1.2.2. ¢ rMbKown CBA3bIO - PEMEHHbIE.

2. Mo B3aMMHOMY pPacnoJiIoXXEeHUIO BaJZIOB B NPOCTPAHCTBE:

2.1. ¢ napannenbHbIMM OCSIMM BasioB — 3ybyaTble C LUMIMHAPUYECKMMU KOJNECaMW,
(OPUKLMOHHBIE C LUANHAPUYECKUMIN POSIKAMMU, LIEMHbIE;

2.2. C NepecekamWmMMNCS OCsIMM BanoB - 3ybuaTtble N (PPUKLMOHHBIE KOHUYECKMue,
(PpUKLUNOHHbIE N060BbIE;

2.3. C NepeKkpeLunBaloLLIMMUCA OCAMU - 3ybuyaTble - BUHTOBbIE WM KOHOMAHBIE,
yepBsaYHble, N060Bble PPUKLIMOHHBIE CO CMELLIEHWMEM PONUKA.

3. Mo xapakTepy W3MEHEHMSI YIr/1I0BOM CKOPOCTM BbIXOAHOro Basa Mo
OTHOLUEHMIO K BXOAHOMY: peayuupylowme (MoHwXKawwme) u MynbTUnanumpytowme
(nosblwatoLwme).



4. Mo xapakTepy U3MeHeHus nepepaToyHoro otHoweHusa (uucna):
nepegadym C MOCTOSAHHbIM  (HEM3MEHHbIM) MEpPeaaToOYHbIM OTHOLUEHMEM WU
nepeaavm C nepeMeHHbIM NepeaaToyHbiM OTHOLLUEHWEM, U3MEHSIEMbIM WAW MO
BE/IMYMHE, UM MO HanpaB/IEHUIO UK U TO U ApPYroe BMecCTe.

5. Mo NoABMXHOCTU OCEN M BaJIOB: C HEMOABWMXHLIMA OCAMW BasioB —
psaaoBble nepedayn  (KOpobkM CKOPOCTEN, peaykTopbl), nNepejaun C
NOABMXHBIMA OCAMM BasoB (MNaHeTapHble Nepefayn, BapuaTopbl C
MOBOPOTHbIMU POSIMKAMN).

6. Mo konnuecTBy cTyneHen npeodbpa3oBaHUst ABVKEHUS: OAHO-, ABYX-,
TPEX-, U MHOIOCTYMEHYaThbIE.

7. TI0O KOHCTPYKTMBHOMY O(OPMJIEHUIO: 3aKpblTble W OTKPbITbIE
(beckopnycHble).



FNaBHble XapaKTepucTuku nepeanay (2 cnampa):
MOLLHOCTM Ha BXOAHOM M BbIXOAHOM Banax - P_, P

L ]
evix!

N NX CKOPOCTWU BpalLlEHUA ng, webtx U HaCTOTbl BpadlLlEHUA - nex U nmx.

COOTHOLLEHNE MeXAY YaCTOTON BpalleHus 1 (obenpuHsaTasl pa3MepHoOCTb 1/MUH) ¢

YrnoBOM CKOPOCTbIO @ (pa3MepHocTb B cucteme SI 1/c) BblpaxkaeTcs creaylowmnm
obpa3om:

" (2.1)

OTHOLLEHNE MOLLHOCTU Ha BbIXOAHOM Basly NMepeaayu Pebtx (rnone3Hov MoLHOCTH) K

MOLLHOCTH Ps » MOABENEHHON K BXOAHOMY Basly (3aTpayeHHOM), Ha3blBaroT
koagpdpuumeHToM nonesHoro gevicrems (K4):

(2.2)

OTHOLLIEHNE TMOTEPSIHHON B MEXaHw3me (MallumMHE) MOLHOCTU (ng - Pw x) K ee
BXO/HOM MOLLHOCTY Ha3bIBalOT KOSGDULNEHTOM roOTEPD:

k)



CyMma k03(p(PUITMEHTOB MTOJIE3HOIO JICMCTBUA U TOTEPh BCET/Ia paBHA €AUHHUIIE:
(2.4)

JI;Is1  MHOTOCTyIIEHYaroM  II€peladd, BKIIOYAIONIEM Kk  ITOCIEI0BATEIBHO
coeuHeHHbIX cryneHel, oOmmit KIIJ paBen mnpousBenenuro KIIJ[ oTmenbHBIX
CTYIICHEW:

(2.5)

CnenoBarenpHo KIIJ[ mMammumnbl, copepskamier psia MOCIEAOBATEIBHBIX IIepenad,
Bcerna oyoem menvuie KILT nro60i uz smux nepeoau.

CuioBbple TIOKazaTeliM Mepeaadyd ONPEICNSIOTCA II0 H3BECTHBIM M3 TEOPHUH
MexaHu3MoB 1 MaiiuH (TMM) dopmynam.

yCHUJIME, JICMCTBYIOIIEE I10 JIMHUU JBWJKCHHS Ha IIOCTYIATEIbHO JBHKYIICHUCS
neramum F'=P/v, tne P — MOIIHOCTD, IIOJIBEJICHHAS K 3TOU JIETAJIM, & ¥ — €€ CKOPOCTb;

MOMEHT, JCHCTBYIOIIMI Ha KakoM-IM0O u3 BalloB nepemaun T=P/w, tone P —
MOIIIHOCTbh, MOABEJICHHAs K 3TOMY Bally, a @ — CKOPOCThb €ro BpalleHus. cnonb3ys
cooTHoleHue (2.1), momydaeM (hopMyiIy, CBI3BIBAIOIIYI0 MOMEHT, MOIIIHOCTh 1 YaCTOTY
BpAICHUS:

(2.6)



OkpyxHasi (KacareiabHas) CKOPOCTh B JIFOOOM TOYKE BPAIIAIOMIECTOCS DJIEMEHTA
(koJieca, IIKMBa, Bajia), Jexallen Ha auameTpe D aToro snemMenTa, OyAaeT paBHa:

(2.7)

[Ipu 5TOM TaHTeHIMAIBbHYIO (OKPYKHYIO HIIM KacaTeIbHYI0) CHITY MOKHO BBIYHCIIUTH
o clieayrolieit popmyie:

(2.8)

IlepenaTroyHoe OTHOIMIEHHE - DTO OTHOIICHUE CKOPOCTH BXOJHOIO 3BE€HA K CKOPOCTH
BBIXOJTHOTO 3BEHA, YTO IS BpAIIATeIbHOTO JBWIKCHHUS BBIPA3UTCS CICAYIOIINM
00pazoM:

, (2.9)

rie BepxXHMM 3HaK (NIoC) COOTBETCTBYET OAMHAKOBOMY HamnpaBIiEHUIO
BpaLLIEHUSI BXOOQHOIO U BbIXOAHOIO 3BEHLEB (BarnoB), a HMKHUI - BCTPEYHOMY.



B TexHnueckux pacyetax (0cobeHHO NMPOYHOCTHLIX) HanpaB/ieHne BpaLleHus
yallle BCEro He MMeeT peLlatoLlero 3HadeHus. B Takmx pacyeTax UCrnosnb3yeTcs
nepegaToyHOE 4YMCI0, KOTOpoe npeactaBnser cobon abcontoTHYHO BEMUUYMHY
nepeaaTo4yHOro OTHOLLEHWUS:

(2.10)

B MHOrocryneHdaTton nepepade C MNocneaoBaTesibHbIM PaCrofioXXeHMEM k
cTyneHen (4YTO 4yalle BCero HabnoaaeTcs B TEXHUKE) NepesaTOYHOE YMUCIO U
nepenaToyHoe OTHOLUEeHME onpenensatTcs ceayowmnMMn BblpaXkeHUSIMK:

(2.11)

CpeanM MHOXECTBa pa3HO0Opa3HbiX nepeaay BpalLaTeNbHOro ABVKEHUS
NOCTATOYHO MPOCTbIMU KOHCTPYKTMBHO (MO YCTPOMCTBY) SIBASIOTCA Nepeaaydn C
rMOKOM CBS3blO, MPUHLMM paboTbl KOTOPbIX CTPOMTCS HA MCMOSIb30BaHUU CUN
TPEHMSA UK 3y64aTOro 3aLensieHnst — 3TO PEMEHHbIE Nepeaaym.



PeMeHHble nepefaym.

OnpepeneHue:

PemeHHasi nepefadya — 370 MEXaHW3M, MPEeAHa3Ha4YEHHbIM 7189 Nepeaayu
BpaLLaTe/IbHOro ABWXXEHMSI MOCPEACTBOM (DPUKLIMOHHOIO B3anMOAENCTBUS W/IN
3yb4yaTtoro 3aleryieHnsi 3aMKHYTOMN TIMOKOM CBSI3W — PEMHSI C XXECTKUMU
3BEHbSIMWN — LUKMBaMW, 3aKPEM/IEHHbIMU Ha BXOAHOM MW BbIXOAHOM Basiax

MEXaHNn3Ma.

Puc. 2.1. IlIpuHUMIIHAJBbHAS CXEMAa PEMEHHOM Nepeaavyu
U OCHOBHBIE BU/IbI ()PUKIMOHHBIX PEMHeE: a) IJIOCKU;
0) KJIMHOBOM; 8) KPYIJIbI; 2) MOJIUKIUHOBOM.



J10CTOUHCTBA pEMEHHbIX Nepeaay:
1. MpoCcTOTa KOHCTPYKLUMM U HU3KAs CTOMMOCTb.

2. BO3MOXXHOCTb Nepeaayv ABMXKEHUS Ha AOCTATOYHO 60Mblune pacCTOSIHUS
(oo 15 m).

3. Bo3MOXXHOCTb paboThl C 60/bWNMU CKOPOCTAMW BpaLlEeHUs LLKWUBOB.
4. MNMNaBHOCTb N ManoLWyMHOCTb paboThl.

5. CMAryeHue KpyTWUNbHbIX BMOpaLUMM W TOMYKOB 3@ CYET YMNpyrou
NoAaT/IMBOCTU PEMHS.

6. MpenoxpaHeHne MEXaHNU3MOB OT MEPErpy3ku 3a cYeT BYKCOBAHUS pPEMHS
Npy Ype3MEPHbIX Harpyskax.

HeaoCTaTKu peEMEHHbIX Nepeaay:
1. OTHOoCHTEeNbHO HoblUMe rabapuTol.
2. Manast ONroBe4YHOCTb PEMHEWN.

3. bonbline nonepeyHble Harpysku, MepeaaBaeMble Ha Banbl U UX
MOALLMIMHUKMN.

4. HenocTosaHCTBO NEpPeAaTO4HOro YMcia 3a CYET NPOCKaNb3blBaHUS PEMHS.

5. Bblcokasi 4yBCTBUTENBbHOCTb MepeAayn K nonagaHuto Xuakocten (Boabl,
TOMNMMBA, Mac/a) Ha NOBEPXHOCTU TPEHMUSI.




Knaccndbumkauma peMeHHbix nepegay (2 cnanpa):
1. Mo popMe nonepeyHOro ce4YeHUst peMHs:

1.1 nockopeMeHHbie (MOMepevyHoe CeyeHne peMHs UMeeT (opMy MJI0CKOro
BbITSIHYTOro NpsIMOYrosibHuKa, puc. 2.1.a);

1.2 KnmHopeMeHHbIe (NonepeyHoe ceveHne peMHs B popme Tpaneuumn puc. 2.1.6);

1.3 nosmkmHopemeHHble (Hapy>XHasi MOBEPXHOCTb PEMHS M/1I0CKasl, @ BHYTPEHHSS,
B3aMMOAENCTBYIOLLAA CO LUKMBAMW, MOBEPXHOCTb PEMHS CHabXkeHa NpOoAONbHbIMU
rpebHsiMM, B NOMEpPEYHOM CeYeHUM MMIoWKrMM opMy Tpaneuuu, puc. 2.1.r);

1.4 kpyrnopemeHHble (nornepevyHoe ceyeHne pemMHs umeet opMy Kpyra, puc. 2.1.

B);

1.5 3ybuaTtopeMeHHasi (BHYTPEHHSIS, KOHTAKTUpYloWas CO LIKMBAMKU, NMOBEPXHOCTb
MNSI0OCKOro peMHsl cHabXXeHa nornepeyHbIMU BbICTYNamMun, BXoAsWmMMN B npouecce paboThbl
nepep,aqm B COOTBETCTBYPOLLI,Me BMaanHbI LI.IKMBOB).

2. Mo B3aMMHOMY pacrnoJiO)XXEeHUIO BaJIOB U PEeMHS:

2.1 oTKpbITas nepefaya — nepegada C napasnsnesbHbIMU reoMeTpuyecKuMmM OCSMMU
Ba/IOB U PEMHEM, OXBaTbIBalOWMM LLUKMBbI B OAHOM HarpasfieHnn (LUKMBbI BPaALLAIOTCS B
OQHOM Harpas/ieHUn);

2.2 nepekpecTtHas nepefadya — nepegada C napanienibHbIMKU BanaMn U pPEMHEM,
OXBaTblBAKOWMM LUKNBbI B MPOTUBOMOSIOXKHbIX HarnpaBneHuaxX (LWKWBbI BpallatoTCs BO
BCTPEYHbIX HanpaB/ieHUsAX);

2.3 nonynepekpecTtHass nepegada — OCU BaNiOB KOTOPOW MEpPEKPELLUMBAOTCA MOA
HEKOTOpbIM yrnoM (Yaule scero 90°).



3. Mo uncny 1 BUAy WKUBOB, NPMMEHSIEMbIX B Nepeaave:
3.1 c OAHOLUKMBHBIMM BanaMu;
3.2 C ABYLUKMBHbIM BafioM, OANH U3 LUKMBOB KOTOPOIrO XOJI0CTOM;

3.3 C BalaMWl, HECYLWUMMU CTyreH4yaTble LWKMBbl [N WN3MEHEHUs
nepenaToyHoro ymcna (Ans CTyneH4yaTon perysmpoBKUM CKOPOCTM BEAOMOIo
Basa).

4. lNNo KONIMYeCcTBY BaJZ1I0B, OXBaTbiBaeéMbiX O4AHUM PEeMHeM:
ABYXBaJlbHas,
TPEX-,
YeTbIipex- u
MHOroBa/lbHas nepepava.
5. lNo Hannuuio BCnoMoraTesibHbIX POJIUKOB:
6e3 BcrnoMoraTesibHbIX POJINKOB,
C HaTS>KHbIMU PONUKAMMU;
C Hanpas/iaroLWLMUMU POJIUKAMN.



[eomMeTpnYeCcKne COOTHOLLIEHUA B
peMeHHoU nepegaye paccMoTpuUMm
Ha npuMepe OTKPbITON
NSI0OCKOPEMEHHOM nepeaayn (puc.
2.2). MexoceBoe paccTosiHne a —
9TO paccTosHue Mexay
reoMeTpuyeckMmMmn oCcsiMm Banos,
Ha KOTOPbIX YCTAHOBMEHbI LLUKUBLI

C AnameTpamu Dz (OH, Kak
npaBuno, ABASETCS BeayLLMM) U

D2 (Benomblii LWKUB).

Puc. 2.2. leomeTpua oTKpbITOU
peMeHHON nepenavu.

[Mpn pacyeTax KIMHOPEMEHHbIX Nnepeaay ans BeAyLlero n BeAoMoro LKMBOB

UCMONb3YIOTCA pPaCYETHbIE ANAMETPbI dp] " dpz. Yron Mexay BeTBAMU
OXBaTblBAlOWEro LWKMBbI peMHd - 2y, a yron oxBaTa PEMHEM Masioro

(Beaywiero) wkmBa (yron, Ha KOTOPOM peMeHb KacaeTcs MOBEPXHOCTU LUKUBA)

a,. Kak BMAHO M3 4yepTexa (puc. 2.2) MOMOBUHHLIA Yroa Mexay BeTBAMU
COCTaBUT
; (2.12)



a TaK KaKk 3TOT yroj OObIYHO HEBEJIMK, TO BO MHOTHX pacueTax JJAOMyCTHMbIM
ABJISICTCSI IPUOJIMIKEHUE P = SINY, TO €CTh

. PAR)
Hcrionb3ys 3TO AOIYIIEHUE, YIOJI 0XBaTa PEMHEM MaJIOrO IIKMBA MOKHO
MPEACTABUTD B CICAYIOLIEM BUJIE
(2.14)
B paIMAHHOW MEPE, UITH
(2.15)

B rpajycax.

JITuHy peMHS P U3BECTHBIX Ha3BaHHBIX BBIIIC ITapaMeTpax Mmepeaadr MOXKHO
MOACYUTATh IO (hopMyIIe

: (2.16)

OnHako, BeChbMa 4YacTO PEMHHM M3rOTaBIMBAIOTCS B BHAE 3aMKHYTOIO KOJIbIIA
M3BECTHOM (CTaHIapTHOM) IJIUHBL. B 3TOM cllydyae BO3HMKAET HEOOXOMMOCTh YTOUHSATh
MEKOCEBOE PACCTOSIHUE 10 33JaHHOM JUIMHE PEMHS



(2.17)
C uenbto obecneyeHnsa ctabmunbHOCTU pabdboTbl nepegavn 0bbIMHO NPUHUMAIOT
a8 NI0CKOro peMHs — ,

a angd KrmHOBOIoO — {

roe b — BbicOTa NONepeYHoro ceveHnsa peMHs (TomnwuHa PeMHs).

B npé’uecce paboTbl Nepegayn peMmeHb oberaet BeayLnMU N BEOOMbIN LLKUBBI.
[onroBe4HOCTb PEMHSI B 3adaHHbLIX YCNOBUAX €ro paboTbl xapakTepusyer
otHowenve V. / L (B cucteme CU ero pasmepHocTb— ¢'), yuem Gonblue
BenuuMHa 9Tdro O'IPHOLLIeHl/Iﬂ, TEM HWKE NpPU NPOYMX paBHbIX YCITOBUSIX
O0STTOBEYHOCTb peMHSA. OObIYHO NMPUHMMAIOT

ONs NNockux pemHein — V' /Lp =(3...5) ¢!,
AN KNUHOBBLIX — Vp/ip =(20...30) ¢!



CunoBble COOTHOLWEHUA B peMeHHOU nepepade. B pemeHHOU nepenade
CuUIbl HOPManbLHOro AaBfeHNs MeXay NOBEPXHOCTAMU TPEHUS MOXHO co3daThb
TONLKO 3a CYET npeaBapuUTENbHOro HaTsXKeHUA pemMH4d. [Npn HepaboTarowen
nepenadye cunbl HaTsHXKeHUs 0benx BeTBen ByayT ognHaKoBbIMU (0003HAUYUM NX

F, Kak Ha puc 2.3,a). B npouecce paboTbl

nepegaym 3a CYET TPEHUSA BeayLlero
LLIKMBA O peMEHb HaberarLlasa Ha 3TOT
LLIKNB BETBb PEMHS nonyyaet
OOMOSIHUTENBLHOE HaTskeHne (cuna

F), a, cberatowias ¢ BegyLero Wkuea,
BeTBb PEMHSI HECKONbKO ocnabnsertcs
(cuna F,, puc. 2.3,6).

Opr>KHoe ycunue, rnepegaswoilee
paboyyo Harpysky Ft = Fl'Fz’ HO, KakK
Puc. 2.3. Cunbl B peMeHHOW nepedave. 4719  nepedaun  Bpawenus Ft =

2T /D cMm. (2.8)),

a [onsa nocTynaTernibHO ABUMXKYLUUXCA BETBEW PEMHS F P/ V . roe P —
MOLLHOCTb nepegayu, a Vp — CcpegHsAs CKOPOCTb ,EI,BVI)KeHI/IFI PEMHS. CymmapHoe
HaTsXKeHne BETBEN peMHsl ocTaeTcd HeM3MeHHbIM, Kak B paboTatoLlen, Tak 1 B
HepaboTatoLen nepenade, To ectb I 1+F 2=2F .



[ins pemHs, oxBaTbiBatoLero Wkus, no dopmyne dinepa F =F, - el % rne e
— OCHOBaHWe HaTyparsibHoro norapudgma (e = 2,7183), f— KO3IPPULNEHT TPEHUS

nokos (KO3dhdULMEHT CLUENNEHNS) MeXay MaTepuanamm peMHS U LWKUBA, o —
yron oxearta peMHeM LuKuea. Toraa,

, (2.19)

roe WHOEeKCbl «I» yKasblBalOT Ha MapamMeTpbl, OTHOCALLUMECHA K BedyLllemy
LLUKMBY Nepenadn.

OmHoweHue pasHocmu cusl HamsiXeHusi 8 eemesix peMHs pabomarowel
rnepeodadyu K cyMme 3mux cusl Ha3bleaemcs KoaghgpuyueHmom msau (¢).

(2.21)

OnTtumaneHas BenmunHa KkoapdumumeHTa TAru:

(2.22)

OnmumanbHasa eenu4uHa KkoaguyueHma msau 3asucum MmosibKO TUWb

Om KOHCMPYKMUBHbLIX rapamempos repedadu U Kadecmea @OPUKUUOHHOU
napbl Mamepuaros peMHs U WKuea.



KnuHemaTuka pemMeHHOM nepepavun. YONVMHEHUE KaXKOoro OTAenbHO B3ATOro
aNnemMeHTa PEMHSI MEHSAETCS B 3aBUCUMOCTU OT TOrO, Ha KaKylto ero BeTBb 3TOT

9NEeMEeHT B [aHHbIl MOMEHT BpeEMeHM nonagaeTr (MOCKONbKY F1>F2).
IaMeHeHne AONWHbI 3TOU 3reMeHTapHOW 4YacTu PeMHA MOXET MPOUCXOAUTb
TONbKO B Mpouecce ee [OBMKEHUs no wkuBam. [lpn 3ToMm, npoxoas no
Beayuwemy LWKMBY (Npu nepexoge C Bedywen BeTBU Ha cBOBOAHYH), 3Ta
anemMeHTapHas 4acTb yKOpadMBaeTCs, a Npu OBWXEHUU MO BEAOMOMY LLKUBY
(nepexoasa co cBOOGOAHOM BETBM PEMHSI HA ero BeayLlyto BETBb) — YANMHAETCS.
I3MeHeHne OnuHbl YacTu PEMHS, COMpuUKacarLWenca ¢ NOBEPXHOCTLIO LLUKUBA,
BO3MOXHO TOSbKO C €€ YacTU4YHbIM Npockanb3biBaHneM. CrieqoBaTenbHO:

1) paboma pemeHHOU nepedayu 6e3 CKOJIb)XEeHUsI PpeMHs1 no paboyeu
noeepxHOCMu WKUB08 HEBO3MOXXHa.;

2) ckopocmu OsuxKeHusi eedyuijeli U ceobo0HOU eemeell pPeMHSs
passiudHbl, a cJrsiedoeamesibHO, pa3/iudHbl U CKopocmu paboqyux
rnoeepxHocmeu sedyuje20 U 8e00M0O20 WKUBO8.

Okpy)xHasi ckopocmb paboyel rosepxHocmu 6edyueao wkKuea bonbwe

OKPY>XHOU CKOpOoCcmu Ha rnosepxHocmu sedomMoeo wkuea ( V] > Vz)'
OmHoweHue pasHocmu MeXOyYy OKPYXHbIMU CKopocmsMu Ha paboyeu
rnogsepxHocmu gedyuw,e2o U 8e00M0O20 WKUBO8 K CKopocmu eedyuea0 wkKusa

Ha3bleaom K0aghgbuyueHmMomM CKoJibXXeHusi nepedayu ().

, (2.23)



roe UHOeKc «I» COOTBETCTBYET BeayLLeMy, a MHOEKC «2» — BEAOMOMY LLKUBaM.
[lepegaTto4yHOe YMCIoO pEMEHHOW nepeaayun, NpeacTaBneHHoe Yepes ee
KOHCTPYKTMBHbIE NapaMeTPbl:

(2.24)
TAroBass CNOCOOHOCTbL M [OONroBe-tHo b peMHﬂ ABMNATCA OCHOBHbIMU
KpUTEpMAMN paboToCcnocobHOCTM peMeHHoN nepenavn. E€ npoekTHbI pacyeT
OObIYHO BbIMNOMHAETCH MO TArOBOW CMNOCOOHOCTU, a pacyeT JONroBEYHOCTU NpU
9TOM ABNSAETCA MPOBEPOYHbIM.

[loBeneHne peMeHHOU nepegayu
xapaktepuayet rpaduk puc. 2.4. Ha HeMm
BbISABMNATCA 3 30HbI:

1 30Ha yripyaoeo ckonbxeHus (0 < ¢@ <

d, ¢ mensemcs TUHeuHo);
2 30Ha Yacmu4Ho20 byKkcoeaHusi

....l 3 . (¢0'¢S¢max’ ¢ Ovicmpo napacmaem);,

-- -ll.. 3 30Ha Mo/Ho20 6yKco8aHus (p>¢
a1 32405 Q%105 g8 |67 . CKOJIbXXKEHUE OJTHOE).
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Puc. 2.4. KpuBble ckonbxeHus v K.



Hanpsi>xeHuns B pemMHe. B peMHe BO3HUKAIOT HaNpsXKeHns oT 4eNCTBUA
paboyen Harpysku, oT n3rmbdba BOKpYr LUKMBA, OT AENCTBUSA LIEHTPODEXHbIX CUJT
npu oberaHNK LLKUBA.

HanpsKeHUs pacTskeHUs oT paboyven Harpysku

; (2.25)
HanpsxeHna nsrmnba
: (2.26)
HanNpsHKEHNS OT 4ENCTBUS LEHTPOBEXKHbBIX CUST
y (2.29)

roe p — CpeadHss NIOTHOCTb MaTtepuana peMHs, a V — CpedHdAa CKOpPOCTb
OBWKEHNSA PEMHS, 00eraroLLero LKUB.

Ha BHellHeNW CTOpOHe peMHsi BCe TpuM BMOA Ha3BaHHbIX HaNPsiKeHUN
ABNAKTCA pacTArMBarOWMMM W NOTOMY CYMMUPYKOTCS. Takmm obpasowm,
MaKCUMarbHble PacTArMBaoLLMe HaNPsXKeHNs B PEMHE

(2.31)



OCoOOGEeHHOCTN KOHCTPYKUMM, pPadboTbl M pacyeTa KIIUMHOPEMEHHbLIX U
NOSIMKNUHOPEMEHHbIX nepeaad. KnmHoBbIE peMHU MMEIDT TpaneuneBngHoe
NornepevyHoe ceyeHue, a MNONUKITMHOBLIE — BbINOMHEHHYO B (opMe KInHa
pabouyto yactb (puc. 2.5). Yron knumHa gna oboux BUOAOB PEMHEW OOUHAKOB U
coctaBnsger 40°. Ha wWwkmBax Takon nepenadn BbINOMHAKTCS KaHaBKWU,
COOTBETCTBYHOLUME CEYEHMIO paboyen YacTu PeEMHSI U HasbiBaeEMbIE PYYbAMM.
[Mpopunn pemMHen U pPyYbEB LUKMBOB KOHTAKTUPYIOT TOMBbKO MO OOKOBLIM
(paboumm) noBepxXHOCTAM (puc. 2.6).
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Puc. 2.5. ceyeHuss KNMHOBOIO
(a, 6) » nonuknuHoBoro (8)
peMHen.

Puc. 2.6. PacnonoxeHue KNMMHOBOIoO
PEeMHSA B pyybe LUKUBA.



Pasmepbl cevyeHuin KIMHOBLIX pemMHen cTaHgapTtmsoBaHbl (TOCT 1284.1-89,
[OCT 1284.2-89, TOCT 1284.3-89). CtaHgapToM NpeaycMoTpeHO 7 peMHEeN
HopmMarbHoro cedeHus (Z, A, B, C, D, E, EQ), y koTopbIX b/hzl,6, n 4 — y3Koro
ceveHusa (YZ, YA, YB, YC), y KOTOPbIX bo/hzl,25. PeMHU narotaenmealoTcd B
BMae 3aMKHYTOro KorbLua, Nno3ToMy X OAfNMHbI TOXE CTaHO4apTU30BaHbI.

Takum obpasomMm, peMeHb CO LUKMBOM O6pasyltT KIIMHOBYK KMHEMATUYECKYIO
napy, Ons KOTOPOW NpuBEAEHHbIN KoadhpMUMEHT TpeHus f* BblpaxkaeTcs
3aBUCUMOCTbIO

: (2.36)

rae f — Ko3pUUMEHT TPeHUss MeXay KOHTaAKTUPYHLLMMK MOBEPXHOCTAMMU
PEMHS M LWWKMBa, a ¢ — yron mexay 60KoBbIMM pabouMMM NOBEPXHOCTAMMY

pemHs. MNpu @ = 40° nonyyaem, yto f* = 2,92 f, T0 ecTb Npu OQHOM 1 TOM Xe
OuameTpe BedyLLero LKMBa HecyLlasi CNoCOOHOCTb KMMHOPEMEHHONM Nepeaaym
OyoeT NpUMepHO BTPOE BbILLE B CPAaBHEHWU C MITOCKOPEMEHHON.

[POEKTHBIN pacyeT KIMHOPEMEHHbIX Mepeaad BbIMNOMHSAETCS [OOCTaTOYHO
NPOCTO MeToAOM NoAbopa, MOCKOMbKY B CTaHAapTax yKas3blBAETCH MOLLHOCTH,
nepegaBaemasi OOHUM PEMHEM NPV ONpederieHHOM pacYeTHOM AuameTpe
MEHbLUEro LUKMBA W W3BECTHOW CpedHel CKOPOCTM PEMHS WM 4YacToTe
BpaLLEeHNs LLKMBA.



Jlekumna OKOH4YEeHa.
Cnacnbo 3a BHMMaHue!



