METOIMYECKME PEKOMEHIOALUN
[0 OPTAHM3ALUM YPOUHON
/I BHEYPOUHOM OEATEJBHOCTU

JIEKIVIOHHHNM MATE PVAJI

ABTOP: JIHBMHA TATbAHA AJILBEEPTOBHA,
T'JIABHHM CHEIUAJINCT CAAHO-IIYIIEHCKOT'O
YUEBHO-IIPOM3BOAOCTBEHHOT'O MHO®OPMAILIMOHHOT'O

IEHTPA omImANA ITAO "PycI'mnipo"
"KOPIIOPATVBHHIN YHUBEPCUTET
I'MIPOSHEPTETUKN"

HOnss BOoBpacTa

7-9 kJjacc

TpynoeMKOCTE

2 yaca
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JIeKIIMOHHEIN MaTepMaly IO COINPOBOXIOEHMI0 MNpesSeHTaluu
«BomsiHoe koJjieco»

Cnang 1

BarosmoBok «BoOsstHoOe KOJIeCO»

Crnanpg 2

C OpeBHeMIMX BPEMEH JIOOM HYXIAJIMCh B CUJIe, B IBUTATENAX,
KOTOPEE IIOMOTaNM OBl MM B HEINOCUJIBHOM Tpyne. Jud
3eMJIeeNIbYeCcKMX TOCYyIapCTB OOHOM M3 HaCyULHeMIMxX 3alad
OBlI NOOBEM BOXE Ha [OJIA IJIS OPOUEHMA. B OTHEJIbHBIX
TOCyIapCTBax OJIA BTUX LeJIeM MCHONb30BaJiCa TAXEIBY TPYL
paboB ¥ XMBOTHEIX.

Crnang 3

Ho 3aTemM mOpeBHHMEe MacTepa NpuUIyMajXM BOINSHOe KoJieco. U
BOT, Ha Humne (Eruner), EBdpate (llepcusa), AHuzsu (Kuran)
HayaJji¥ BpallaTbCda IOECATKM BOISHBIX KOJIEC, C IIOMOUILIO
KOTOPHIX [NOOHMMAJIM BOIY Ha 3acedHHBe [I0Jig. Has3eBajau Takue
KOJIECa BOOONOOBEMHEIMM. Boda NOIOXBATERAJACh KOBUMKAMM,
TpybouKkamM, YCTAHOBJIEHHBIMM Ha KOJIece, M IO CHUCTEeMe
JIOTKOB IlepeTeKajla Ha [NoJid. I[IpoM30lJIoO 2TO NPUMEPHO TPU
TEICAYEJIeTHS IO Hallell 3pPH.

Cnang 4

I'me m xorma OBUIO M300PETEHO CaMoe IepBOoe BONAHOE KOJIECO
IOCTOBEPHO He M3BeCTHO. OOHAKO M300peTeHMe BOINSHOTO
KOJleCca MMeJIO OT'POMHOE 3HAaueHMe OJId UCTOPUM TEXHUKU.
BriepBrle dWeJIOBEK NOJYyYMJI B CBOE PACHOPAXEHME HaIeXHBI,
YVHUBEPCAJIbHEM M OUEHb NPOCTOM B CBOEM M3TOTOBJIEHUU
IBMTATEJNIb, KOTOPBIM Npeobpas3OBEHBAJl DHEPIUIO BOIEL B
MEXaHMUECKY DHEPIMIO BpallaTeNIbHOT'O IBMXEHMUI.

T'nmaBHasgs OCODEHHOCTH KOHCTPYKLUMM BOIAHOTO KOoJleca — 3BTO
TO, YTO B ODOHN KOJIeCa BCTpaubBaJMChb JIONATKM, a dalle
BCero, MexIny OByMa obomaMmu. BCHO KOHCTPYKLMIO HacCaXmBaju
Ha T'OPM3OHTAJIbHBEIM BaJl.

Crnanpg 5

Brauajsie mcnosb30BajlaCh JIMIb KMHETHMYECKAsd SDHEPIMA IOTOKa,
T.e. TOJbKO BHepIud CBOOOIHO OBMXYyllETOCs NOTOKa. Kojeco
YCTaHaBJIMBAJIOChE Ha CBOOONHOM TEUEHMM PEKM M IOTPYXaJioCh
B BOLY CBOMMM HIMXHMMM JIOINATKAaMM, KOTOPBE NOOXBAaTHBAJMCH
TeUeHMEM PeKM M 3aCTaBJIAJM KOJIECO BpauaTbCa. OTO OB
CaMHEM [IEPBBY NPOCTENMLMN I'MIPOIBMIATE]L, TakK HasbEBaeMoe
BOLOONOINNIMBHOE MJIM HIMXHEOOMHOE KOJIEeCO.

KpoMe BOOONOONIMBHOTO C IJIyOOKOM OPEBHOCTMU I[IPMMEHSAJIOCH U
BOIOHAJIMBHOe (BepxHeDOMHOEe) KOJIeCcO. B »ToOM cliyyae KOJIeCO
MCHOJIb3YET DHEPIMI IIOJIOXKEHMSA NOTOKa — IMNOTOK BOXHE HNOIOHAT
Ha HEKOTOPYI BECOTY M ofbJamaeT yXe IIOTeHLMAaJIbHOM
sHeprueM. [IpM MCHOOJNIB30BAHUM BEepPxXHeDOMHBEIX KOJIeC BOIa
najajla CBepxy Ha JionacTy (Miam depliaku) , NpuIOeJiaHHBE K
obomy KoOJieca, YTO HAMHOTO YBEJMUMJIO €T'0 MOWHOCTL. 3TO
KOJIECO MOXHO OBIJIO yCTaHaBJIMBATBE HE TOJIBKO Ha pPekax, HO U
Ha OTBOIHEIX KaHajlax.

CHauaJyia BOIAHBIE KOJIeCa M3TOTOBJIAJMCE [NOJHOCTBIO
IepeBAHHEMM, 3aTEeM HadajM OeJjlaTb OTIEeJIbHEIE YacTU U
neTanu, Opexne BCeIo Bajl, M3 MeTajJja, IJIaBHEM 00pa30M
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xejie3a. [loCTeNeHHO pacTeT M MOUWHOCTB I'MAOPOOBUIATENS 3a
CUeT yBEJMUEHMS €TI0 pasMepoB: IOMaMeTpa, WMPMHEBL.
CoBepIIEHCTBOBAHME I'MIOPOOBUIATEJNS [NO3BOJIMIIO BHAUUTEJIBHO
YIIYUlIMTE €TI0 TexXHMUUeCcKMe xapakTepuctuku: KIIII, MOWHOCTE,
CPOK CJIyXOH.

Cnampg 6 | [lpomwsio BpeMms, M JIOOM [IOHAJIM, UTO Bpamawnileecs BONSHOE
KOJIECO MOXeT He TOJIbKO IIOIHMMAaThk BOHNY, HO M COBeplaTh
OIPYyTyKR MOJIE3HYH paboTy, €CiiM €ro OChb COEOMHUTH C KaKMM-—
HOyOb MeXaHM3MOM. Ho kakuM oOpasoM HepenaThb IOBMXEHUE OT
BOOSAHOT'O KOJIeCca TOMYy YCTPOMCTBY, KOTOPOE€ IHOOJIXKHO
COBepWAaTh IIOJIE3HYI OJId dejioBeka paboTy? Ijia 3Tux Lejien
ObJI HEOOXOOMM CII€LMAJILHE [IepeNaTOUHBM MeXaHM3M, KOTOPHIM
MOT' OBl He TOJIBKO IlepellaBaThb, HO UM Npeobpas3OBEHBATH
BpalaTesibHOE IOBUMXEHUE.

[lo3HAKOMMMCSA C HNepelaTOUYHEIMM MeXaHM3MaMM B XOIe PelleHUS
TECTOB.

3ybuarTas nepenada:

1. Ecam Jyepas WECTEPHS NOBOPAUMBAETCH B yKas3aHHOM
CTPeJIKOM HallpaBJIeHUM, TO B KaKOM HalpaBJieHUMM OyneT
IOBOpauYMBaATLCSA NpaBad WEeCTepHA?

2. Kakasg u3 LecTepeH BpallaeTcsa B TOM Xe HallpaBJIEHUM,
uTO M Benyllasa WecTepHAa? A MOXeT OBThb, B D2TOM
HalNpaBJIEHMM He BpallaeTCd HM OOHa M3 WeCTepeH?

3. Kakag u3 mecTepeH BpamaeTcs OwcTpee?

4. Ecnm mnepBad WIeCTEepHS BpallaeTCcsa B HallpaBJIeHUU,
YyKas3aHHOM CTPEJIKOM, TO, B KAaKOM HalpaBJIEeHUU
BpallaeTCsa BepPXHAS LEeCTepHS?

Cnanp 7 | PemeHHada repernada ¥ lepefava uvepes «maTyH»:

5. Ecam BepxHee KOJIECO BpallaeTCsa B HaNpaBJIEHUN,
YKa3aHHOM CTpPEeJIKOM, TO, B KakKOM HallpaBJIEHUU
BpallaeTCAad HMWXHEee KOJIeCO?

6. Kakas m3 ocel BpallaeTCcsda MelJieHHee?

7. Ecim HMXHEee KOJIECO BpallaeTCsa B HalpaBJIEHUHU,
YKa3aHHOM CTpPeJIKOM, TO, B KakKOM HallpaBJIEHUM OynmeT
BpawaTsecsa OCb X?

8. Ecam MaJjieHbKOe KoJleco OyIeT BpamaThbCcad B
HalpaBJIeHUM, yKasaHHOM CTPEeJIKO¥, TO, Kak Oyner
BpamaTeca OOJbLIOE KOJIECO?

Cnanpg 8 | Korma BCe 3aTpPyIHEHMS, CBS3aHHHE C IIOJIyUeHMEM U
npeobpasoBaHMeEM IOBMXEHMS, ObBJIM OJIaTONOJIYUHO NPEOIOJIEHH,
IoaBMJIAaCb BOISHas MeJibHMIlA, I'JJe BOISHBEE KOJIeCa CTaJiu
NPVIMEHSATLCS OJIs BPAUIEHUS MeEeJIbHUMUHBIX XEPHOBOB.

(MOXHO MPenjoXMThb yUeHMKaM HaMTK Ha cJjauie yXe BHaKOMBEe
nepenaToyHble MexXaHM3MH. )

Cnanpg 9 | MesibHMIIA B AQHTUUHYI SI0XY MMEJla TPYM OCHOBHHE COCTAaBHEBE
JyacTyu, COEeIMHEHHHE MexXnOy coboM B eIMHOe YyCTPOMCTBO:

1) OBUTaTeJIbHEM MexXaHU3M B BUIE BEPTMKAJBHOTO Kojieca C
JornaTkaMmM, BpallaeMOoT'0 BOIOM;
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2) TIepenaTouHHY MexXaHWU3M UM TPAHCMMUCCHIO B BUIOE II€PBOTO
BEPTUKAJIBHOTO 3yDUaToIr'O KOJIeca; [IepBOoe 3yDbuaToe KOJIeCO
BpamaJjio BTOPOEe TI'OPMBOHTallIbHOEe 3yDuaToe KOJIECO -
[EeCTEPHIO;

3) MCHOOJIHMTEJIbHBEM MEXaHM3M B BMUIE XEPHOBOB, BEPXHETO U
HUXHETO, IIPpUYEeM BEPXHUM XEPHOB OBJI HAaCaXeH Ha
BEPTUKAJILHEI BaJl WECTEPHM, IIPU IIOMOWM KOTOPOI'O U
IIprMBOOMIICA B IOBUMXEHNME. BepHo 3aCHIIaJIOCE U3
BOPOHKOOOPABHOT'O KOBIIA Hal BEPXHMM XEPHOBOM.

Cnang
10

Ha mnepBHIX Iopax BOOSHHBIE MEJIBHMIUEB CTPOUJIMCH IJis
nepepaboTKM NPOAOYKTOB CEJIbCKOTO XO034MCTBa — IIOMOJa
3epHa, KpPylb, BaJISHMA CyKHa, M3TOTOBJIEHMA Macja
(Macnobomuu) . OmHako OOJIacThb NPMMEeHeHMS MeJIbHULL BCKope
Heu3MepUMO pacumpmiiachk. Lo M300peTeHMa NapOBOM MallMHE
BOIOSHOE KOJIeCO OBJIO €OMHCTBEHHEIM IOBUIATEJIEM, IIPUBOIMBIIMM
B IelMCTBME paszjiMuHble MeXaHUUeCKMe YCTPOMCTBA B KY3HEUHHX
nexax, Ha CTEeKOJIbHEIX UM IIOPOXOBHX 3aBOolax, CYKHOBAJIbBHBEIX U
OyMaxHBEIX Gabpukax, B PyIOHMKaAX UM Ha Jleconuiikax. KcraTtm, C
STUM CBS3aHO HasBaHME «3aBOI», TO €CTh CTOSMMM «3a
BOOOM», «Yy 3aBOIU».

Cnang
11

z300peTeHre NapoBOIT'O OBUITATEJNS UM eTo TpuyMdasibHOe
mecTeMe C KOHuIa XVIII B. CYUWEeCTBEHHO CHUMIBUIIO
MICIIOJIb30OBAHME BOINAHEIX KOJIEC B Npom3BoncrTee XIX B.
BospoxmeHre BOOSHOT'O KOJIeCa Ha HOBOM OCHOBE B BUIE
TMOPAaBJIMYECKON TypOMHBE Npou3omyo B XX B., korzna
HaCTynMjla 3BI0Xa DBJIEKTPOSHEPTIeTUKM M BOOAHYI MEJIbHUILY
3aMeHmiia ['0C.

Cnang
12

Ha cmMeHy BOIOSHOMY KOJIeCy — CaMOMy IPeBHeMYy IOBUTATEJO, B
TeUueHMe MHOIMX TBEICAUYEJIETUN BEPOM M NPaBIOOM CJIYyXMUBIEMY
JInaM, Opuiia IT'MOPpaBiIMYecKas TypOuHa. BHemHe
TMOpaBaIMUecKas TypOMHa OTJIMYAEeTCHa OT BOLOSHOTO KoJleca, HO
HEKOTOpHE OJM3KME UYepTH KoJieCa NPOIJIAObBATCS B TakKUX
THUIaxX TYpPOMH, KakK KOBIIOBas M paIuallbHO-OCeBad.
[IoOBROPOTHO-JIOIACTHAaS TypOMHa He IIOXO0Xa Ha BOISHOE KOJIeCco,
HO B €€ KOHCTPYKUMM TaKXe eCTb JIONATKM M BpalanlMicsd
Bajl. Illpu 5TOM THMIOpaBJIMUecKkas TypOMHa 10 CPaBHEHUIO C
BOISAHEIM KOJIECOM MMEeT 3HauuTeJIbHEE IIpeMMylleCTBa, BKJIIOUYASA
KOMIIaKTHOCTh, OBICTPOXOIHOCTL, BHCOKMM KIIJI 1 OOJILUIYIO
MOIHOCTE .

Cnang
13

VIMEHHO TUIOPOTYPOMUHE, C IIOMOIBI KOTOPHIX MNPOUCXOOUT
npeobpasoBaHMe BOINHOM SHEPIUM B MeXaHUUECKYID BHEPIUO
BpalleHUs, IIPMMEHSITCS Ha COBPEMEHHEBX
rumposyiekTpocTaHumax (I'SC) . BpameHme TypOMHE IIepellaeTCsd
XECTKO CBS3aHHOMY C HeM Bajly M YyKpPEeIJIEHHOMY Ha Bajly
POTOPY BJEKTPUUECKOTO T'eHepaTopa — I'MIpoTeHepaTopa. B
TUOPOTEHEPATOPE NPOMCXOOUT NpeobpasoBaHME MexXaHMUeCKOM
SHEPIUM BpPAlleHMI B BJIEKTPUUECKYK DHEepIMo. BMmecTe TypbOuHA
M TeHepaTop MNPEeACTaBJAKnT coboM Imapoarperar.
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TaxkM O@paBOM, MBI C BaMM OTCJIeOUMJIV, KaK IIpoMmMcXonmiia
OBOJIOLIMA BOOAHOI'O KOJIeCa — BeJIMKOI'O TPpYXEeHMKa 3a MHOI'Nue
TeEICAYEJIETUA .

Cnang
14

Bapanme nnms camMocTOATENBHOM PabGoTH.

JokaxmrTe, 4UTO M BBl CIOCOOHB KakK mM300peTaTesy IPOLJIBIX
BEKOB CO3IAaThb C IIOMOILI MeXaHMUUECKOM Inepeladn paGqum
CruCcTeMy «BOIOAHOE KOJIECO — MeXaHM3M IIO HOHEéMy pPyIOel 13
HOHSGMHOﬁ MaXxXTbeD» . EMKOCTB C pynoﬁ IJOJIXHa IOOHVMMAaTbCHA Ha
IIOBEPXHOCTBL, a4a 3aTeM IIyCTad OIIyCKaTbCHd BHM3.

Cnang
15

[lpuMeps pemweHms:.

CTapMHHBEIE TOOBLEMHEE MEXaHM3MH.

[lonckazka: 1. B KOHCTPYKUMM HOOJIXEH OBITH NPelyCMOTPEH
CTOIIOP IOBMXEHMS Ha BpPeMsa pa3Tpy3KM pyne. JonycTuM,
IpekpalleHre [IOoIoauM BOIE Ha KOJIECO.

2. Tak KakK peka WM BOHa, IOoIOBEeOEéHHAs B JIOTKe, TeuéT BCé
BpeMsa B OIHOM HallpaBJIEHUM, TO UM BOIAHOE KOJIeco OyneT
BpallaTbCsa TOJIBKO B OIOHY CTOPOHY M IIYyTEM MIPOCTOIO
HaMaTEBaHMSa KaHaTa Ha BaJl (OpeBHO) NOIHMMET Ipy3. Hiudg
TOT'O 4YTOOBl EMKOCTBH IOBMI'ajlaChb TyOda — OOpPaTHO HeOOXOIMMO
OpuOyMaTh IepekJioueHMe, MO0 pa3belMHEeHMEe MeXaHUUeCKOM
nepenauu ¥ ToT'Da E€MKOCTB OINYyCTUTCSA [NOIO IOEeMCTBUEM CBOETO
Beca, JubOO NepekKJInYeHMEe Ha Opyroe BBEHO Iepenady,
KoTopoe OyIeT BpallaTbCHa B IPOTUBOIIOJOXHYI CTOPOHY.
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