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BBE/IEHUE

Joctmxenne HEOOXOAUMOW TIyOMHBI yCBOEHHUS Y4eOHOTO Marepuajia HEBO3-
MO’KHO 0€3 SICHOrO NOHMMAaHUS TOW POJIM, KOTOPYIO UTPAET COBPEMEHHOE MH(OpMa-
IMOHHOE obecrieueHne u nHpopmaironHsie Texnonoruu (UT) B pemennn 3amau xa-
YeCTBEHHOT'0 MHXKEHEepHOro oOpa3zoBaHus. B nmanHoil MoHOTpaduu paccMaTpuBaeTCs
OTrpaHMYEHHBINA CIEKTP MH(OPMALMOHHBIX TEXHOJIOTUN, KOTOPBIM IMOJIb3YIOTCS yde-
HbIE€, MPENOAaBaTENN U WHKEHEPHO-TEXHUYECKUI IMEPCOHAN, a TaKXKE KypCaHThI B
IPOLECCE 3aHATUHN MO TUCUUIUIMHAM OOLENHKEHEPHOro 0JI0Ka M Ha OTAEJIbHBIX JTa-
nax BBIIOJHEHUS BOEHHO-HaydHOW paOoThl. IIpencraBieHHbI MaTepuan MOXKET
OBITh MOJIE3€H YUYEHBIM U MPENOJaBaTENAM, 3aHUMAIOIIMMCS UCCIEAOBAHUAMU U Pa3-
paboTkaMu B 00JaCTH MAalIMHOBEACHUS, MHKEHEPUH, UH(POPMALIMOHHBIX U I€aro-
THYECKUX TEXHOJOTMHA U MH(OPMALMOHHBIM MOMCKOM IO JAHHOMY HAINpaBJICHHIO.
Kpome TOro, wucnosp30BaHue MNPEACTABIEHHOW HHMOpPMALMM IOMOXKET JIOCTHYb
€IMHCTBA B MOAXO0AAX K M3JI0KEHHUIO y4eOHOro Marepuaia 1o IpyruM TEXHUYECKUM
JUcHMIUIMHAM. B coBokynmHOcTH ¢ MH(OpMaluei, moJyuyeHHOW W3 pa3iHyYHbIX HUC-
TOYHUKOB, B TOM YHUCIIE U U3 IN100aIbHON MHPOpMAIIMOHHOM cetn IHTepHeT, JaHHbIe
cBeZleHUs OyyT MOJIE3HBI MPU pa3padOTKe YICOHBIX U3TAHUN U YYEOHO - METOIuYE-
CKOM JOKYMEHTAIIMH, HAYYHBIX CTATEH U METOJUYECKUX TPYAOB.

OTnenpHbIE y3KOCHEUAIN3UPOBAHHBIE MTPOrPAMMHBIE MPOAYKTHI MPEACTABIIE-
HBI B BHJIE€ PYKOBOJCTB IOJIb30BATENsl, pa3padOTaHHBIX aBTOPOM BBHUAY MX OTCYTCT-
BUs B OMOIMOTEKAX, a TAK)KE B CBSI3U C BO3MOXKHOCTBIO UX MCIOJIb30BaHUS UHKEHEP-
HbIMH, HAYYHBIMU U NEJArOrM4eCKUMH PAO0OTHUKAMH JIPYTHX CTPYKTYPHBIX HOJpa3-

JEJIEHUN.
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1 THOOPMAILIMOHHBIE TEXHOJIOI'MU B UH’ KEHEPHOM
OBPA30OBAHUU

OCHOBHBIM 00BEKTOM B cHCTeME 00pa30oBaHusd sBJsieTcs o0ydaeMblit. [Ipu sTom
OCHOBHAs 3a/1adya 0O0pa30BaHUS 3aKIIOYAETCS B MPEIOCTABICHUU €My HEOOXOIUMOM
uH(OpPMAIUU TI0 U3Y4aeMOW TUCIUIIINHE, 0OeCTieYeHN €€ 3alOMUHAHWS W BBIpa-
00TKe YMEHHUSI UCTIOJIb30BaTh 3HAHUS HA TIPAKTHUKE.

NUT npumeHuTeNbHO K 00y4yaeMOMY JOMOJHUTEIBHO PEATU3yIOTCS B CIEAYIO-
IIMX TUTIAX aBTOMAaTU3UPOBaHHBIX oOyuaronux cucreM (AOC):

1) uH)OpPMAITMOHHO-CIIPABOYHBIX, O0CCIICYMBAOIINX HM3YYCHHUE MaTephaia |
KOHCYJIbTalMK. J[aHHBIE CHUCTEMBI MOTYT OBITh MOJHOTEKCTOBBIMH, TOKYMEHTAJIh-
HBbIMH, (DaKTOrpaPUUECKUMU;

2) TCHEpUPYIONTUX JUTSI aJalTHBHOTO OOYYCHHUS ITOJT YIIPABICHUEM CHCTEMBI;

3) TUIIEepPTEeKCTOBBIX i1 (POPMHUPOBAHUS 3HAHUU IO/ YIPABJICHUEM TOJIb30-
BaTes,;

4) THCTPYKTHUBHBIX, 00ECIIEYHBAIOIINX OTPAOOTKY HABHIKOB (TpeHaX, JIEJIOBBIE
UIPBI U T.I1.);

5) aKCIIepPTHBIX, UCIIOJIB3YEMBIX JIJIsi KOHTPOJIS 3HAHUN U CAMOTECTHPOBAHUS.

KonnentyanbHeiMu ocHOBamu i co3faanust AOC sBIAIOTCA aJanTUBHBIE ajl-
TOPUTMBI O0yUYEHHUS IO 3apaHee ONpeeIeHHbIM CXeMaM U METO/bl UCKYCCTBEHHOIO
WHTEJUICKTA JIJIsl yIIPaBIIeHUS YI€OHBIMU MTPOIICTyPAMH.

Hma npenonaBarened UT MOTyT mpUMEHATHCS TPU PEIIEHUHU CICAYIOIIUX 3a-

nay:

- IOATOTOBKH MaTepuania K 3aHATHSIM,

- pa3pabOTKH AIIEKTPOHHBIX YUeOHbIX U3AaHU,

- co3anus MH(HOPMALMOHHO-METOJUIECKOT0 00eCTIeueHus M0 U3y4aeMbIM Kyp-
cam;

- IOATOTOBKH JI€MOHCTPALIMOHHBIX CPEACTB MOANEPKKU IPOBEICHUS 3aHATUMH,
- aBTOMATH3aI[UH POBEPKH 3HAHUM 00ydaeMbIX;

- c60pa 1 aHaJIn3a CTaTUCTUKHU JJIsI COBCPIICHCTBOBAHUA 06y‘ICHI/I}I.
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AOC co3parorcst TpsIMbIM MPOrPAMMHUPOBAHUEM WM C WCIOJIb30BAaHUEM HHCT-
PYMEHTAIBHBIX CPEJICTB:

- QJIGKTPOHHBIX TAOJIHII;

- CpelICTB MOATOTOBKH Npe3eHTaruii (Power Point);

- KOHCTPYKTOPOB AJIEKTPOHHBIX yueOHbIX nocoouii (Easy Helpy T.m.

AOC 10BOJIBHO MHOTOYHMCICHHBI M K UX YHUCIYy MOXHO OTHECTH Kak Ipo-
CTCHINME Cpe/ICTBA N3YYCHHS KYPCOB JAUCIMILINH (CIIPaBOYHBIC CHCTEMBI IPOTPaMM,
JICMOHCTPAIIMOHHBIE CUCTEMBI), TaK U TUIICPTEKCTOBBIC U MYyJIbTUMEIUIHbBIC (HApH-
mep, o Windows).

HNudopmanroHHble TEXHOJIOTHH, HAIllpaBJICHHbIC Ha (DOPMHpPOBAHHE HHXKEHEP-
HOro 00pa3oBaHusl, O0ObEIMHEHBI SIMHBIM YUCOHBIM TUIAHOM U TECHO HHTETPUPYIOTCS

MEX1y COOOM, UTO BUAHO U3 MOJIENH, IPEICTABICHHON Ha pUCYHKe 1.
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Pucynok 1 —Mojenbs uHTerpanuu HHKEHEPHBIX JUCUUILINH

B YCJIOBHAX PA3BUTHUA I/IH(i)OpMaI_II/IOHHBIX TEXHOJOTUH
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2 NPOI'PAMMHBIE ITPOAYKTbI B UH’ KEHEPHOM
OBPA30OBAHUU

2.1 Cuctema DIADA. PykoBoaCTBO M0JIb30BATEJISI

[TporpamMmuoe cpeactBo (manee «aporpamma») «DIADA» mpenHasHaueHO st
KMHEMATHYECKOTO U KUHETOCTATUYECKOTO pacyeTa MJIOCKUX PhlYa)KHbIX MEXAaHU3MOB
2-ro kmacca. CIOXKHOCTh MEXaHU3Ma U YHCIIO €r0 CTENEHEH CBOOOBI MPU ATOM Or-
paHUYEHA TOJBLKO 00BEMOM onepaTuBHOM mamsitu [I9BM.

JlanHast mporpaMMa OpUMEHSAETCS MPU U3YUYEHUH AUCHUIUIUMHBL «Teopust mexa-
HU3MOB U MAIllMH» Ha rpynnoBoM 3aHsATUU No2 «CUIOBOM pacueT MEXaHU3MOB» MPU
00BSACHEHHH BO3MOXHOCTEM aBTOMATH3allUM CHJIOBBIX PACUETOB C HUCIOJIb30BAHUEM
COBPEMEHHBIX BBIYHCIUTEIBHBIX CpeacTB. KpoMe Toro, 1aHHoe mporpaMmHoe oOec-
NEYEHUE MOXKET OBbITh HCIOJIb30BAHO MPHU MPOECKTUPOBAHMM HOBBIX TEXHUYECKUX
CpencTB U 00OPYIOBaHUSA B paMKax KypPCOBBIX M JHUIUIOMHBIX NMPOEKTOB, & TAKXKE
JACCEPTALUOHHBIX HUCCIEAOBAHUM COUCKATEISIMU YUYCHBIX CTEIEHEW B MHKEHEPHOU
obsactu 3HaHuil. [lporpamma pabotaer moa ympaeieHueM DOS u wucnonnsyer
mpu@ el B kogupoBke ASCII.

Hccnenyemplii MEXaHU3M OIMUCHIBACTCS KOMaHIaMK (CJIOBaMH) B IMAJIOTe C Ma-
mrHoi. Heo6xoumo 3ano/IHUTh ¢ KJIaBUATYphl BO3HUKAIOIIUE HAa SKpaHe TaOIUIbl U
OTBETUTHh HA BOIMPOCHI MAIIMHBLI. BOompochkl MaliMHbBl U OTBETHI MOJIB30BATENS HA K-

PpaHC pa3In4arOTCs IBCTOM. B JaHHOM TCKCTC OHHU BBIACJIICHBI KYPCHBOM.

2.1.11IpeaBaputenbHble ACHCTBUS MIPU pabOTE ¢ MPOTpaMMOit

1 Ha cxeme MexaHM3Ma HY>KHO HAaHECTU OCU CHCTEeMbI KoopauHat. [Tonoxxenus
BCEX Map, TOUEK U 3BEHbEB OYJIyT OTCUUTHIBATHCA B 3TOM cucteMe. B Heil ke OyayT
pPacCUUTBIBATBCS M BCE OCTAJIBHBIC KMHEMAaTHYECKHE XapaKTEPUCTHKU MEXaHHU3MA.
VY 106HO Hayaio KOOPAKWHAT CBSA3ATh C OJJHOM M3 BpallaTeIbHBIX Map CTOUKH.

2 3ateM HE0OXOIMMO 00O3HAUNTH BCE KMHEMAaTUYECKUE Maphl U 3BEHbS, a MPH
CHJIOBOM aHAJIN3€ TaKXKe U IIEHTPBI MacC 3BEHBEB (JIJIs1 TeX 3BEHBEB, Y KOTOPHIX OyaeT
3aJlaHa Macca), U TOYKH MPUIOKEHUS BHEIIHUX CHJI, U JPYTrue TOYKH Ha 3BEHBSX,

npejacTaBisione uaTepec (0003HaYEHHBIE B 3aJaHUHM). JTO 3HAYMT, YTO Iapam,
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3BEHbSIM U TOYKaM HY)KHO JaTh UMEHA, COCTOSIINE M3 OJHOW WM ABYX OyKB WIU
udp. [lo Tpaguum, napel 1 TOYKH 0003HAYAIOTCS JTATUHCKUMH OYKBaMH, a 3BEHbS -
nuppamu. IMena He AOHKHBI MOBTOPATHCS. [Ipu 3TOM clienyeT uMeTh B BUAY, YTO
JaXe B clydae COBMAJCHUS TIOJOKEHHS KaKOW-TMOO0 OTMEUEHHOW TOYKH C BpaIla-
TEJIbHOM KMHEMATUYECKOM Mapoil, OHU BCE PABHO JOJKHBI UMETh pa3Hble UMEHA, TO
€CTh TOYKa JOJDKHA ObITh 0003HaueHa Jpyroil OykBoil. Taxxke pa3HbIMU OyKBaMu
JOJKHBI ObITh 0003HAYEHBI LIEHTP MAcC U TOYKA MPUIIOKEHUS BHEIIHEH CUJIBI, Taxe
€CJIM 33/1aHO, YTO CUJia MPUJIOKEHA B LIEHTPE Macc.

Oco0eHHO BHUMATENIbHO HYKHO OTHOCUTHCS K 0003HAYEHHIO Map Ha Trpymmnax C
NOCTyNaTeNbHBIMH TapaMu, TO €cTh rpynnam 4, 3u 2-T0 BUAOB, ITOCKOJIbKY OY€Hb
4acTO BCE Maphl HA CXEMaX, TEOMETPUYECKH COBIAJIAIONINE B OAHOM TOYKE, JIs TPO-
CTOTHI 0003HAYaIOTCA O/HOM OykBOM. Ha pucynke 2 mpuBeneH mpumep rpynmnsi 4o

BUJIa, BCE KUHEMATUYECKHUE TTaphl KOTOPOH MTOMEUYEHbI Ha cXxeMe oHoM OykBoit D.

Pucynok 2 -I'pynma (4 - 5)uerBeproro Buna

B atom ¢parmente mexanusma B Touke D coBmanm Tpu pasHbIe Maphl, COCIU-
Hsrome pasubie 38eHbs (3 - 4, 4 - 5u 5 - 6),uM, eCTECTBEHHO, HY)KHO JaTh Pa3HbIe
uMeHa. Y J00HO ISl TOTO HCIIOJIb30BaTh B MMEHU Tapbl HOMEP 3BEHA WJIM MPHU3HAK
tuna napel. Hanpumep, B 1aHHOM ciiydae mapsl MoxkHO o0o3Haunth D3, DR u D6.
MoryT ObITh U JIFOOBIE JIpyTHe 0003HAYCHMS, JIUIIb Obl OHU OBUIM MOHSTHBI MOJIB30-
BaTEJIO U JIETKO 3aIOMUHAIKCH. [103TOMY Bpsi 11 11e7Ieco00pa3Ho, XOTs U BO3MOXK-
HO, UMEHOBATh Mmapsl HOBbIMH OykBamu (K, N) v 1aBaTh Mpou3BOJIbHEIC IU(PPOBBIC

WHJICKCBI, HE CBSI3aHHBIC HEMOCPEACTBEHHO ¢ HoMepamu 3BeHbeB (D1, D2).
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3 Ha xaxxao¥ mocTymnaTeiabHON Mmape MexaHu3Ma HeoOX0IUMO TIPOBECTH BEKTOP
IIOJIOKATEJIBHOTO HAIIPaBJICHMsI OTCYeTa. BEKTOp cOBHagaeT ¢ HaIpaBIAIOLIEH I1O-
CTYIATEIbHOMN Mapbl 1 MOXKET ObITh MOBEPHYT BJOJIb HEE B MPOU3BOJIBHYIO CTOPOHY.
OTOT BEKTOp MOTpedyeTcs Uil 3afaHusl OPUEHTALMU MOCTYIMATeIbHON Mapbl B CHC-
TE€M€ KOOpIMHAT.

4 Jlanee HYX HO BBbIIMCATh WJIM IOCUNTATh, €CIM HEOOXOIMMO, JUIMHBI BCEX
3BEHBEB, PACCTOSAHUSA OT LIAPHUPOB 10 331aHHBIX TOYEK, OTHOCUTEJIbHBIE KOOPAUHA-
ThI [IAPHUPOB CTOMKH U HAINIPABIIAIOIINX OCTYIIATEIbHBIX I1ap.

5 IIpu npoBeIeHNH CUIIOBOTO aHAJIN3a HY>KHO TAK)XXE BBIITUCATh WM ITOCYUTATh,
eclii He0OXOAUMO, MAacChl 1 MOMEHTHI MHEPLIMU 3BEHBEB, a TAKXKE BHEIIHHE CHIIBI.
Cpenu BHEIIHUX CUJI HET HEOOXOJUMOCTH YKa3blBaTh CHJIBI BECA M MHEPLIMOHHBIC
CHUJIbI, IOCKOJIBKY OHH PAaCCUHUTBIBAIOTCS aBTOMATHYECKHA BHYTPH IPOTPAMMBI ITOCIIE
3a/1aHMs1 Maccel 3BeHa. [Ipu pacuerax peakuui, CBA3aHHBIX C CUJIaMU Beca, IPUHUMA-

€TCA, 4YTO OCh X napaJui€iibHa 3€MJIC, a OCh Y HaIlipaBJICHAa BEPTUKAJILHO BBCPX.

2.1.211Tpumep nuasnora pabotsl ¢ mporpammoii "DIADA"
2.1.2.1HayvanbHbIii 3Tan

Ha sToM aTare perraercst BOIpoc 0 TOM, OTKyAa OyJeT BBOAUTHCS HH(MOpMALIUs
- ¢ KJIaBHATYpHI WK U3 (aiiyia, copepiKaliero onucaHue MeXaHu3Ma, UCCIIeI0OBaHMe
KOTOPOTO YK€ TIPOBOAMIOCH Korna-nibo panee. Eciu BBoa OyAeT 0CyIIeCTBISTHCS C
KJIABHATYPhI, TO €CTh MEXAaHU3M OIHCHIBACTCS BIIEPBBIC, TO MAIlIMHA CPa3y Iepexo-
IMT K TIEPBOMY 3Tally AHaiora. B mpoTHBHOM cilydae Ha SKpaHe MOSBISETCS CIIHCOK
(aiinoB ¢ MeXxaHM3MaMH, UMEIOIUXCS Ha TUCKE (B TOH ke IUPEKTOpUH, OTKYyHa 3a-
rpyxkanack nporpamma). [locne BeIOOpa HeoOXoauMoOro (aina OCyIIeCTBISIETCS €To
3arpyska, TocJie 4Yero MpOMCXOAUT BBIXOJ Ha Ti1aBHOE MeHIo. O pasjenax 3TOro me-
HIO OyZIeT paccKa3aHO MOKE MPH ONMKMCAHWU YETBEPTOTO JTara, a ceddac MpuBeaeM
NPUMEPHBIA TUAIOT ¢ MAIIMHOW MPH HEMOCPEJACTBEHHOM ONHMCAaHUM MEXaHH3Ma C
KJIaBHATYPHI.

Cxema MexaHM3Ma IpUBe/IeHA Ha PUCYHKE 3.



10

DTO Je3aKCHANIbHBIA KPUBOIIMITHO-TIOJI3YHHBIM MEXaHU3M C HadaJlbHBIM 3Be-
HOM 1, ¢ ogHOM BHeNHeW cuioi F u nymst 3BeHbsiMu (2 1 3), Maccy KOTOPBIX CIIeIy-
€T yuuThIBaTh. [Ipu 3TOM LIEHTp Macc 3BeHa 2 pacnoJioKeH B TOUKE S, a LIEHTP Macc

3BeHa 3 coBmazaeT ¢ mapoit B. Taxke B mape B 3Bena 3 nmpunoxena u cuna F.

”Zbo
[MonoxutensHoe

HanpasreHue
napol C

Pucynok 3 - Cxema mexaHuzma
2.1.2.211epBslii 3Tan - ONKUCAHUE CTPYKTYPBl MEXaHU3Ma

Oran 1. 3anoausercs Tabauia map (mapsl MOT'YT IEPEUYUCIATHCS B JIFOOOM IO-
psIKe).

Tun mapel oTMe4UaeTcst JaTHHCKUMHU OykBamu R (Bpamatenbhas) wiau P mocty-
natesibHast). iMeHa map (He JuiMHHEe TBYX OYKB WM ITU(P) MOKHO HAOMpaTh B JIFO-
OOM perucTpe - OHH aBTOMATHYCCKU MPEOoOpa3yroTCsl B BEPXHUH PETHCTP. 3BEHBS
TpaauIIMOHHO OO03HavaroTcs mudpamu - 1, 11,x0Ta gomycTUMoO M OYKBEHHOE MX

o0Oo3nauenue - AB, BCu T.1.

Ta6nuna 1 - TaGauna nap

Tun NmeHa 3BeHbEB Wwmst mapsl
R 1 2 A
R 2 3 B
P 3 0 C
R 1 0 O
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Ha srane onmcanus mMexaHu3ma, Kak ¥ Ha BCEX IMOCIEAYIOIIMNX dTanax, OcyIie-
CTBJISIETCS TEKYIINI KOHTPOJb MPABWJIBHOCTH BBOJA, MPABWIBHOCTH CTPYKTYPHOTO
OMMCaHUsI MEXaHU3Ma, UCKIIOYAIOIIUA HEKOTOpbIE SIBHbIE OIIMOKH THUIA IMOBTOPA
uMeH, AyOonupoBaHusi HHGOPMALMU U HEKOTOpbIe apyrue. KpymnHeie ommbku onuca-
HUSL CTPYKTYphl MalllMHa, €CTECTBEHHO, BBISIBUTh HE MOKeT. Ha 3KkpaH BbIBOAMTCS
coOOIIIeHrEe O THUIe OIMMOKH, KOTOPOE 3aKaHYMBAETCS ClykeOHOU dpazoit "HHpop-
mayus He npuuama'. DTO O3HAYAET, YTO BBEJEHHAs OMIMOOYHAs CTPOKA JUAJIOra
MalIMHOW MPOUTHOPUPOBAHA U MIOITOMY HOBYIO, TENEPh MPABUIBLHYIO HH(POPMAILIHIO,
CJIeTyeT BBECTHU 3aHOBO, a HE MCIPABIATH OLIMOOYHYIO CpelcTBaMu penakropa. He-
KOTOpbIE BHJIBI HEOOJBIION KOPPEKIMH CTPYKTYPhl MEXaHHW3Ma, HAlPUMEDP, CMEHY
THUIIA NMapbl WIK U3MEHEHHE TOpSAIKA 3allUCH 3BEHbEB B CTPOKE OMUCAHUS TTapbl MOXK-
HO MPOBOJUTH O€3 MPEeIBAPUTEIHLHOTO HUCKIIOUCHHS 3ameHsieMoi maphl. [IpoBenen-
Has 3aMeHa COMPOBOXKIAETCS CykeOHoM dpazoit "Hugpopmayus npunsma', xoTopas
B JJAHHOM CJIy4ae SBJISIETCS] IPOCTO CIPABOYHOM.

[Tpu moBTOpE MMEHU Tapbl P ONMKMCAHUU Tap MAaIllMHA MPEIoJiaraeT, 4To 3a-
JTAeTCsl KpaTHas Iapa, O YeM Ha dKpaHEe MOSBIIAETCS COOTBETCTBYIOLIEE COOOIIECHHE.
Ecnu moBTOp MMEHH mpou3o01ien B pe3yabTaTe OMMOKH, TO OUIMO0YHYIO Mapy cieny-
€T yAaJIUTh, OHAKO HYXKHO MMETh B BHUIY, YTO OJHOBPEMEHHO YJAIUTCS U paHee
BBEJICHHAS TIapa C TeM K€ UMEHEM, U, CJEeI0BaTeNbHO, €€ BBOJ HE0OX0AUMO OyaeT
MOBTOPUTH. B CIIOKHBIX CIydasx MPU MHOTOKPATHBIX YAAICHUSIX, TIOBTOPHBIX BBO-
JlaX, UCIPABIEHUSAX OLIMOOK M TOMY IMOAOOHOE, CTPYKTYpYy MeEXaHU3Ma, KOTOpas
XPaHHUTCS B TaOJIMIIAX MAMSITH MAIMHBI, BCET/Ia MOXKHO MPOCMOTPETH, HAOpaB Mpo-
oen B ctonbue "TUIT", To ecTh BpeMEHHO BBIMTH U3 peXUMa OMUCAHUS Tap, OLICHUTD
y’K€ BBEJCHHYIO MH(OPMAIIUIO U TTPOJOJKUTh, €CIIM HEOOX0UMO, HA0O0D.

[Tpu TexHuueckux ommoOKax Habopa CleayeT MOCTyNnaTh B COOTBETCTBUU C pe-
KOMEHJIALIMAMH, IPUBEJIEHHBIMU B KOHIIE 3TOr'0 MOCOOUS B pa3jiesie Mo UCIPABIICHUIO
OIHOOK.

[Tocne okOHYAHUS ONMUCaHKS MeXaHu3Ma (IIPU3HAKOM Yero CIY)KUT MpoOel, Ha-
Opannbiii B crosoue "THUIT") Ha skpaH BBIBOASTCS IMOCIIEI0OBATEIbLHO ABE TAOJIMIIBI -

TabNIMIa BBEJICHHBIX Map U TaOJMIIA 3BE€HbEB MEXaHW3Ma, CPOPMHUPOBAHHAS MaIlIu-
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HOM 0 BBEJCHHBIM MapaM. B Tabnuiie map moctynarenbHble Taphl 11 O0iblei 3a-
METHOCTH TTOMEYAIOTCS TOTIOJHUTEIBHBIM THpPE "P-". YOexmaemcs, 4To ducio cre-
neHeit ceodoapl W=1 (ecnu onmuchIBaeTCs MEXaHH3M C OJHOH CTEINEHBIO CBOOOJIBI).
Teneps Ha Bompoc "Bce napwvl nepeuucnenst ?" oTBeuaeM yrBepautensHo 'Y . B mpo-
tuBHOM ciydae (W#Z1) mubo O6bum nepeuricnensl He Bee mapsl (W>1), miubo ykas3aHsl
mumane (W<1). Torma orBer "N BepHeT Hac Ha 3Tam 3amoOJHEHHUS TAOJHMIBI IMap.
HenpaBuiabHOCTH ONMKMCAHKS MOKHO BBISIBUTH, aHAJIM3UPYS TAOJIMILy BBEJACHHBIX Map
Y CIIPaBOYHYIO TAOJIHITy 3BEHBEB, MOKA3BIBAIONINX, KAKUE 3BEHbS COSAMHSET Tapa u
KaKue Tapbl HAXOJIATCS Ha 3BEHE.

Jlunaue mapel MOXKHO MCKJIFOUUTH, BBeasd B ctoibie "TUII" cumBon "E" u 3a-
TE€M MMS UCKJIKOYAaEMOU Iaphl.

Ortan 2. Beibop croiiku. Ha moackasky "Cmotika — 36eno__ " BBOAMM HOMED
3BeHa "0" (coryacHO cxemMe MEeXaHH3Ma).

Otan 3. BeiOop HauanbHOro 3BeHa. Ha moxackasky "Hauanvnoe 36eno - 36e-

HO ' BBOJMM HOMeEDp 3BeHa '1".

Ortan 4. Ha sTtom 3Tane TpeOyeTcsd 3aaTh MMEHA JIOMOJHUTENbHBIX TOYEK Ha
3BCHBSIX.
CylecTBYIOT JIB€ IPYIIbI JOTMOJHUTEIbHBIX TOYEK: OJJHA TPYyMIa CBA3aHa C CH-

JIOBBIM aHAJIU30M (IICHTPHI MAcC, TOYKH NPUIIOKEHUS CHJI), a Apyras — 3TO TOYKH,
CIICIIMAJIBHO OTMEUYEHHBIE HA 3BEHBAX, HANIPUMEDP, JJIsI aHAIM3a UX TpaekTopuil. B
ClIydae, €CJIM Ha BOTIPOC O TIPOBEJICHUY CUJIOBOTO aHaIM3a ObLI JaH YTBEPAUTEIHHBINA
OTBET, JaJIbHEUIINN MOPSAIOK JUajgora OyAeT CIeayOIMHM:

Ortan 5. OTMeuaeM IIEHTPhl MacC Ha 3BEHbX. JIJ1s 3TOTO MmocienoBaTebHO BBO-
MM MMEHA TOYEK, 0003HAYAIOIIMX LIEHTPbl MaccC, MOCIE MOSBISIOUIMXCS HOMEPOB
3BCHBLEB.

Ha 36ene 1 mouka _

Ha 36ene 3 mouxka S3

Ha 36ene 2 mouka S2

BMmecTo mMeHr TOUYKHM Ha TIEPBOM 3BEHE OBLI BBEJCH MPOOECIH, TOCKOJIBKY IS

9TOro 3BE€Ha HaM He ObLiIa 3aJaHa Macca M, CJICJ0BAaTCJIbHO, B CHJIOBOM aHA/JIN3€ OHO

Yy4aCTBOBATL HE 6y,Z[CT. By,Z[BTC BHUMATCIIbHBI, ITOCKOJIBKY TOYKH ITOABJIAIOTCA HEC B
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NOPSJIKE BO3pacTaHUs HOMEPOB 3BEHBEB M HE B MOPSAIKE IMOCIEAOBATEIBHOCTH UX
BBOJ/I4, @ B TOM MOPSAKE, B KAKOM OHHU XPAHSITCA B TaOJMIIAX MAIIUHBI, KOTOPHIE MO-
I'YyT U HE COBIIA/IaTh.

Otan 6. OTMedaeM TOYKM MPUIIOKEHHs CHII Ha 3BeHbsIX. [[j1s1 aTOro mocnenona-
TENbHO BBOJAMM MMEHA 3BE€HBEB, K KOTOPHIM MPUIIOKEHBI CUIIbI, U 1a€M MMEHa TOY-
KaM UX NPUIIOKEHUS

Ha 36ene 3 mouka F3

Ha 36ene

Bmecto nmenn mocneaHero 3BeHa ObLT BBEAEH MpoOes, Tak KaK IPYrHX CHII,
NPWIOKEHHBIX K 3BEHBSM HAIIEr0 MEXaHW3Ma, HaM He 3a1aHo. CHIlbl, €ClIM UX He-
CKOJIBKO, MOTYT 3a/1aBaThCs B KOO0 MOCIEA0BATEIBHOCTH.

Oran 7. OTMeuaeM NMpoyHe TOYKH, MPEACTaBIA0IIKE HHTepec. B Hamem npu-

MCPC TAKHUX TOYCK HCT. HpI/I HaJIM4YMH )K€ TaKUX TOUCK JHAJI0T MOT OBbI UMETh BU.

Ha 36ene 2 mouxka T

Ha 36ene

Ecnu 6p1 Ha BOIIpoC 0 IPOBEAEHUM CHJIOBOTO aHaIn3a OblI Obl 1JaH OTpULIATEIIb-
HBIA OTBET, TO ATAINbI S U 6 MPOrpaMMoil Obl MPOMYCTUINCH, OAHAKO B 3TOM CIIy4ae U
LEHTPbI Macc 3BEHbEB, U TOUKH MPUIIOKEHHS CHJI MOKHO OBLJIO OBl OMKCATh Ha ATare
7 xaK OOBbIYHBIE TOUKH, €CJIN ObI MBI XOTEJIH, YTOOBl OHM y4acCTBOBAJIM B KUHEMAaTH-
YECKOM pacyeTe C LeNbI0 ONPEENIeHNs, HAPUMEp, UX CKOPOCTEN MIIH YCKOPEHUH.

Crnenyer oOpaTuTh BHUMAaHHME HAa TO, YTO NPH HNOBTOPHBIX BBIXOJAx Ha ATall
ONMCAaHUS TOYEK, HApUMeEp, IPU PENaKTUPOBAHUM, CUCTEMA IPEABAPSET CBOU BO-
IPOCHl O TOYKax TaOMuIEel y)Xe BBEIEHHBIX TOUEK. JTO CAENAHO AJI HCKIIOYEHUS
ny6nupoBaHus. Ecnu ommO0YHO MOBTOPUTH 3aJjaHUE KAaKOH-TMOO TOYKH, TO 3TO HE
OyZeT BBISIBICHO CUCTEMOM Kak omrlOka, Ho MH(popMalys pu cuere He Bcerga Oyner
BEPHOMU.

Oran 8. 3anonssem Tabauiy rpynin Accypa, TO €CTh NEPEUUCISIEM CTPYKTYp-

HBIC I'PYIIIBI MEXaHU3Ma, Ha4YWHasd C IpYyIIIbI, CBSI3aHHOM C HA4aJIbHBIM 3BEHOM.
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Tabnuma 2 - Tabnuma rpynm Accypa

Tun HNMmena 3BeHneB Howmep nmnaner
Huama 2 ‘ 3 1

ViMeHa 3BEHBEB MOTYT MEPEUYUCISTHCS B JTIOOOM MOPSAKE, TO €CTh JOMYCTUM
BBOJI.

Huaoa ;3121

Howmepa nuan BBOOUTH HE HY’KHO - 3TOT CTOJIOEL] 3aIOIHIETCS CUCTEMON aBTO-
MaTUYECKU. ['pynmbl NEPEUHCIIAIOTCS B NOPSAAKE BO3MOKHOCTH MX aHaiau3a. JTO 03-
HAYaeT, YTO BHEIIHUE NTapbl BBOAUMOW IPYIIIbI JOJDKHBI HAXOAUTHCS WM HA HAa4Yajlb-
HOM 3BE€HE, WJIM Ha CTOWKe, WM ObITh Ha 3BEHBAX YK€ BBEICHHBIX paHee TPYIIII.
IlepBas rpymmna, Kak IIpaBUiIO, CBA3bIBAECT CTOMKY U Ha4aJIbHOE 3BE€HO. 3a IIPABUIILHO-
CTBIO IIOPSJKA BBOJA CUCTEMA CIEAUT CaMa, BblJaBasi COOTBETCTBYIOIINE COOOIIEHNS.

Hmeercss oHa OCOOCHHOCTH IMPH BBOAE Ipymibl 3-T0 BuAa (KyJiHChI). 3BEHO,
UMsSI KOTOPOI'O Ha3BaHO INEPBBIM B TaOJuIle rpymn, OyJaeT M300pa)kaThCsl HA CXEME
MEXaHM3Ma OXBaTHIBAIOIIMM 3BEHO, UM KOTOPOTO Ha3BaHO BTOphIM. Ha pucynke 3,
IPUBEICHHOM HIDKE, TOKa3aHa pa3HUIA B U300pPaKEHUHU KYJIMCHOTO MEXaHH3Ma MpH
PAa3HOM IOPSIIKE ONMCAHMS TPYIIIL.

O0e cxemMbl OTJIMYAIOTCS TOIBKO U300paKEHUEM, CTPYKTYPHO U KHHEMaTHUYECKH
OHHM TOxJecTBeHHBI. Ha prucyHke 4 3BeHO 1 - HayasbHOE, CTOMKA HE UMEET HOMEpA, a

napa B - moctynarenbHas napa.

Pucynok 4 - BapuanTsl n3o0paxenus rpyiisl (2 - 3)TpeTbero Buaa
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Ecnu Bce nmpaBuibHO M HUYETO HE 3a0bITO, TO Ha Bompoc " Onucanue cmpykmy-
pbl Mexanusma coenaro epHo ?' MOXHO OTBETUTH yTBepauTensHo "Y'. Ilpu oTpu-
aTEJIHLHOM OTBETE CHCTEMa aBTOMAaTUYECKH BO3BpalllaeTcsa Ha HayainbHbIN dTanm 1.1.

B kauecTBe uTOra BBOJIa Ha SKpaHE MOSBISAETCS TAOIHIIA, IEPEUUCIAIOMAs MO-
PSZIOK aHaM3a MEXaHW3Ma CHUCTEMOM, B KOTOPOW KpoMme rpymi OyayT U CTOWKa, U
HayaJbHOE 3B€HO, U BCE ONMMCAHHBIE TOUKU. DTa TabJUIIA HOCUT CYTy0O CHpPaBOYHBIM

XapakTep.

2.1.2.3BTopotii 3Tar - 3ajlaHie pa3MepoB MEXaHU3Ma
Ortan 9. [lepBbIMU 334a10TCSI KOOPAWHATHI MAP CTOMKHU.

Jluanor OyaeT uMeTh BUJT:

JIJIs1 BpalaTeaIbHON Maphbl

(Tun R) Koopounamet naper O: x=0 y=0
JUTS TIOCTYTIATENILHOM Maphl

(Tun P)Koopounamoel kaxoti-mubo mouku, nexcaujeii Ha Hanpasisiowel napol
C: x=0 y=0.2.

Veon 0o nonoscumenvrozo nanpasienusi napvt Com ocu abcyucc (8 epad):
Fi= 0.

31ech BHJIHO, YTO MOCTyMaTeNIbHAS Mapa 3aJaeTCsi BEKTOPOM CBOETO IOJIOKH-
TEJIBHOTO HANpAaBJICHUS] - TOUYKOW €ro MPUIIOKEHUS U ero opueHramnueit. Touka Ha
HaIpaBJISIIOIIEH MOCTYIATEIbHOM Naphl MOXKET OBITH JIFO0O0H, MbI BbIOpau Touky C1,
JISKAIIYIO Ha TIePECEUCHUH HampaBIsromiei mapbl C ¢ 0Chi0 OpJUHAT.

Emie pa3z Hanomunaem, 4To yrojl F uMeeT 3HaK - MOJOKUTENbHBIN MPU OTCYETE
MIPOTHUB YaCOBOW CTPEIKH W OTPHIIATEIIBHBINA MPU MPOTHUBOIOJIIOKHOM HAIPaBICHUU
oTcuera.

Tak, ecnu Obl cxeMa MeXaHHM3Ma MMella BUJ, KaK Ha PUCYHKE D, TO ONHCAHHE

napsl C 13MEHUII0CH OBI:

(Tun P)Koopounamel kaxoti-mubo mouku, nexcaujeii Ha Hanpasisiowel napol

C: x=0.2 y=0.
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Veon 0o nonosxcumenvroco nanpasnenus napot C om ocu abeyucce (6 epad) pa-
een Fi=-90.

[MonoxuntenbHoe
HanpaerneHune
napol C

Pucynok 5 - Cxema noBepHyTOro MeXaHu3Ma

3nmech U Apyroe 3HaUYCHHWE KOOPAWHAT TOYKH Ha Hampasisioniei mapsl C u, 4To
0oJiee CyIecTBEHHO, Ipyroe 3HadeHue yria Fi.
Oran 10.Ha sToM 3Tarne 3a1at0Tcs pa3Mepbl 3BEHLEB.

PaccrosiHus 3amaroTcss B MEeTpax, a yriibl B rpajaycax. /luajgor B HameMm ciaydae
OyJeT UMETh BU/I:

36eno 1
Paccmosinue mesncoy wapnupamu O u Apasno 0,4.

3geno 3

Jleaxcum nu spawgamenvuas napa B na nanpasnsaiowei nocmynamenvroti
napet C? Y.

Jns cimydasi, Korja BpalaTelbHas mapa He JICKUT Ha JMHUHU, COBNAJAIOLIEH C
HaANPAaBIISAIONIEH MOCTYNaTeNIbHOM Mapbl, CUCTEMOW OyAeT 3afaH BOMPOC O PaccTos-
HUM MEX]y BpalllaTeJIbHOM MapOM W HAIPaBJISAIOLICH MOCTYIIATEIbHON mapel. Bapu-
aHT TaKOM CXEMbI MOKa3aH Ha PUCYHKE 6.

Jlnanor onucanus MOCTyNaTeNIbHOM Maphl «C MOBOJAKOM>» OYAET CIeIyIOIIHIA:
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36eno 3

Jleacum nu spawamenvuas napa B na nanpasnsaroweii nocmynamenvHotl
napor C ? N.

Jnuna nepnenouxynapa, onyuwennoz2o uz napvl B na nanpaesnsiowyro naper C,
pasna 0,2,

[MonoxutenbHoe
HanpasneHne
napol C

Pucynok 6 - BapuanT noctynareiabHON mapbl C «<IIOBOJKOM>

JlivHa neprieHauKysipa - 3To paccrossuue BC2, koTopoe, KOHEUHO, COBIaiaeT
¢ paccrosiuueM OC1 u3 cxeMbl pUCyHKa 2, MOCKOJIbKY KHHEMATHYECKH 3TO MOJIHO-
CTBIO SKBUBAJICHTHBIE MEXaHU3MBI.

Kcratu, 1715 BapraHTa cXe€MbI 110 pUCYHKY S Auajor onucanus napsl C Ha

stare 9 Takke OyneT npyrum (M3-3a CMEIIEHUS TTOJI0KEHHUS HAIPaBJISIONICH Maphl):

(Tun P) Koopounamwi xakou-1ub6o mouxu, nexcaweli Ha Hanpasisiioweil napol
C:x=0;y=0

Yeon 0o nonosicumenvrozo nanpasienusi napvt C om ocu abcyucce (6 epad) pa-
eéen Fi=0

Bepremcs k ncxogHOMY MEeXaHU3MY 1O pUCYHKY 2. Jlanee muasnor 3axaHus pas-

MepoOB OyAeT MPOAOKATHCS TaK:

36eno 2
Paccmosnue meacoy wapnupamu Au B pasno 1.0.

Ortan 11.3T0 3Tam BeIOOpa HYKHOM COOPKH JIJIst KAXI0M M3 OMUCAHHBIX CTPYK-

TYpPHBIX IPYIIIL.
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Jlnanor s cxembl IO PUCYHKY 2 OyJeT UMETh BU/I:

I'pynna (2-20 6uoa) A -B -C:

Bexmop AB cocmasnsem OCTPBIH yeon ¢ nonoscumensnvim HanpasieHuem
naper C ? Y.

Cnyuaii coBmajJieHUsI BEKTOpa 3B€Ha M BEKTOPa MOJIOKUTEIHHOIO HANpPaBICHUS
napsl (Ce0BaTENbHO, B 3TOM CIy4ae YroJl MEXIy HHUMH PaBeH HYIIO) TPAKTYeTCs
CHCTEMOM KaK OCTPBIA YTOJI.

Ecnu BpamarenpHas mmapa He JIEKUT Ha HANPABIISAIOWIEH IMOCTYNATEIbHON Maphl
(cxema Ha pucyHKe 5), TO €CTh JUIMHA 3BeHA 3 C MOCTYNATEeIbHON Mapoi HE HyJieBas
(ecTh «IIOBOJIOK»), TO MEPE]T BOIIPOCOM 00 OCTPOM HJIM TYIIOM YIJIE CUCTEMOU Oyjaer
3aJjaH BOMPOC O HampaBiIeHUH opreHTauuu noBojka BC 3BeHa 3 oTHOCHTENBHO Ha-

npasJstoiei napsl C:

llapa B, ocnosanue nepnenouxynapa, onywennozo uz napvl B na nanpasnsio-
wyro napwl C, u mouka Ha nanpasnsaioweu napvt C cmpoumcs no 4acogou cmpei-

ke? Y7? N?

st cxembl 1o pucyHKy S 310 Touku B, C2u C3.Touka C3 -3T0 mpou3BoJibHas
yIaJiecHHasT B TIOJIOKUTEIHHOM HaIpaBIECHUW Touyka. BpIOOp HampamieHws 00Xoja
dakTHUecku ompeaenser cOOPKy MexaHW3Ma ¢ Tpynmno gaHHoro Buma. J[ims mexa-
HU3Ma C KOH(HUTypalnuend Mo pUCyHKY 5 HampaBiieHHe 00xo/la - MPOTHUB YacOBOU
CTPEJIKH.

[TomoxuTenpbHBIA OTBET HA BOIPOC O HAMpaBIEHUH 00XO7a, TO €CTh MPUHSATHE
ero IO YacOBOH CTpemKe, MPUBEACT K IPYTroi, OMMO0YHON KOHPUTYpAIIMH MEXaHU3-
Ma (pHCYHOK 7).

Ecnu ObI Ha BOIIPOC O MPHU3HAKE, OMpeaesionieM cOopKy rpymmsl (2 - 3) mexa-
HU3Ma IO PUCYHKY 2, TO €CTh Ha BOIPOC 00 OCTPOM WJIA TYTIOM YTJI€ MEXKIY BEKTO-
poMm AB u monoxuTtenbHbIM HampaBieHueM mnapbl C, ObuT Obl aH OTpHUIIATEIbHBIN
oTBeT (TO eCTh yroj ObuT ObI BHIOpAH TYIBIM), TO KOH(QUTYpalUs MEXaHU3Ma 10
CpPaBHEHUIO C UCXOJHOW M3MEHUJIACh Obl U MPUHsIIA Obl BUJI, TOKa3aHHBIN HA PUCYH-

Ke 8.
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[MonoxutenbHoe
HanpasneHne
napol C

Pucynok 7 - Bapuant Mexanu3ma ¢ OJIOKUTEIbHBIM HampaBieHHEM 00X01a

A
y
3 > #

F
= I~

N B +

C 0

0 X

[MonoxuTtenbHoe
HanpaBneHne
napol C

Pucynok 8 - Bapuant cOopku rpynmsl BTOpOro Buia

3ananue NpU3HaKoB COOPKHU Ui TPYII IPYTUX BUAOB OOBIYHO HE BHI3BIBACT 3a-
TpyAHeHui. [l rpymibl mepBoro BUaa ¢ TpeMsl BpallaTeIbHBIMU MapaMu BOIPOC O
HarpaBJIeHUU 00X0/a MAPHUPOB JETKO UASHTUPHUIHUPYETCs, a JUIsl TPYII C TOCTYyIa-
TENbHBIMU TIapamMu 3 U 4-T0 BUIOB BHIOOp MPaBUIIBLHON COOPKU JOCTUTAETCs MOCTE
OTBETOB Ha BOIPOCHI, aHAJOTHYHBIE pa300paHHBIM (00 OCTPOM WIJIA TYIIOM YTJIe Me-
Iy HEKOTOPBIMH BEKTOpaMH U O HAlpaBJICHUU 00X0a HEKOTOPBIX TOUYEK), IPUUEM
¥ BEKTOPbI U TOUKH BHIOMPAET MAIlIMHA.

Heo6xonuMo o0paTUTh BHHUMAaHHWE Ha TO, YTO MpPHU KOH(QUTYpaLUU TPyl

TPETHEro B4, aHAJIOTUYHBIX ITOKAa3aHHBIM Ha PHUCYHKC 3, MalIHuHa TaKXE CcaMa BbI-
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OHMpaeT W MOJOXKUTEILHOE HAIPaBJICHUE, O YeM IOSBISETCS COOTBETCTBYIOIIEE CO-
0OlLIEHHE.

COopka rpymimsl 50 BHa CO 3BEHOM C JBYMS IOCTYIATEIbHBIMH ITapaMH OIl-
penenseTcsl yrioM MeXIy BEKTOpaMH IOJIOKHTEILHBIX HAIPaBICHUNA U HAIIPaBIISIO-
MMM [TOCTYIATENIbHBIX ap. 3/1eCh, KaK U B OCTAJIBHBIX CIIyYasiX, JJIs MPaBHILHOTO
3aJlaHus BaKHO IIPABHIILHO BBIOpATh 3HAK 3TOro yria. Ha pucynke 9 npuBeneH npu-

Mep TaKOU I'PYIIIbI.
-+

!

C
Yade

Pucynok 9 -I'pynna nsaroro Buaa

Juasor, npaBWIbHO €€ ONMUCHIBAIOIINM, UMEET BU/I:

I'pynna (5-e0 6uoa) A -B -C:

Ilapa A, ocnhosanue nepnenouxyiapa, npogedenno2o u3z napvl A na nanpasisio-
wyro napvl B, u mouxa na nonosccumenvrom nanpaenenuu napvl B ob6xooamces no ua-
cosoui cmpenxe? Y? N?

Yeon om nonoscumenvrozo nanpasnenus napot C 0o nonodcumenbHo2o Hanpas-
nenus napel B pasen  90.

3HaK yriia MexAy MOJIOKUTENIbHbIMU HanpasieHusmu nap C u B, xak BHUIHO,
BBIOpaH MOJIOKUTEIBHBIM (OTCUeT yriia Benercs oT Bektopa C mo BekTopa B). 3ana-

HHC 3TOI0 yrja - OTpULATCIIbHBIM, TO €CTh 34/1aHHC COOTBCTCTBYIOH_[eﬁ CTPOKH Aua-

JIOTa B BUC.

Yeon om nonoscumenvroeo nanpasnenus napvt C 00 nonodicumenvHoeo Hanpas-
nenus napuol B, pasnviii 90,

NPUBECT K COBCeM Apyromy Mexanusmy (pucynok 10).

B 06oux mexanusMax (pucyHok 8 u prucyHok 9) HanpaBiieHHe 00X0/1a TOUYCK
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A, B 1 ynaneHHOW TOYKM Ha IMOJIOXUTEIBHOM HalpaBJICHUH Mapbl B npuHsaTo onu-

¢+

A
—O0

HAKOBBIM ([TPOTHB YaCOBOM CTPEIIKH).

C

+
—>

Pucynox 10 -I'pynma msiToro Buaa albTepHATUBHON COOpPKU

Ortan 12. 3aechk 3agaeTcs MOJOKEHNE BBIICICHHBIX TOYEK Ha 3BEHBAX. [[narmor

JUTS MEXaHU3Ma 10 PUCYHKY 2 OyJeT UMEeTh BU/I!

36eno 2

Paccmosnue om napvt A 0o mouxu S2pasno 0.5

Yeon om sekmopa AB oo sekmopa AS2pasen O

36eno 3

Paccmosinue om napwvr B 0o mouxku S3paseno 0

Paccmosanue om napot B 0o mouku F3 pasno 0

[Tockonbky pacctosiHust 10 Touek S3 m F3 HyneBwie, TO BOMPOCOB 00 yriax
OpPHEHTAIIMK BEKTOPOB JIO ATHX TOYEK MAIIMHOMN He 3amaetcs. (s onpeneneHHOCTH
B CHUCTEME OHM NMPUHUMAIOTCS HYJEBBIMU). B MPOTHBHOM citydae ObUIM ObI 3a/1aHBbI
JIOTIOJTHATEIBHBIE BOIIPOCHI 00 yriie oT mepreHauKyisipa u3 B va C (ro ecTh OT Bek-
topa BC2) no Bexkropa BS2. Yruibl, Kak 1 paHbliie, 3a1al0TCS B rpajycax U MMEIOT

3HaK.

HOCJ’IC,Z[HI/IM BOIIPOCOM 3TOI'O JTalla 6y,Z[CT:

Tlonoorcenue 6cex mouek na 36eHbsx 3a0aHO npaeuﬂbHo? Y.

DTOT BOIPOC 33J1a€TCsI CUCTEMOM, YTOOBI MOXHO OBLIO, €llle He MPHUCTyHas K
aHaJIu3y MEXaHU3Ma, CKOPPEKTHUPOBATH HEKOTOPHIE 3aBEIOMO HEBEPHO BBEICHHBIC
pa3Mephbl U MPU3HAKH.

Otan 13.9To0T 3Tan Auajiora mosBJIACTCA TOJBKO IIPU CHJIOBOM aHAJIMN3C.
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Oran 14.3agaHne NHEPUUOHHBIX XapaKTEPUCTUK TEX 3BEHBEB, 11 KOTOPBIX HA

aTane 5 ObUTH 3a/1aHbI IICHTPHI Macc.

Macca 36ena 3 pasna 100ke

Momenm unepyuu 36ena 3 pagen Qxe* m*m

Macca 36ena 2 pasna 5S0ke

Momenm unepyuu 36ena 2 pasen 10 ke* m* m

Jlst 3BeHa 3 MOMEHT MHEPIIUU HE OBLI 3a7jaH, TI03TOMY B pacueTe MbI UM Ipe-

HC6pCFaCM, TO €CTh IIPUPABHUBACM K HYJIO. 3BEHbS MOSBJISIOTCS B TOM K€ IMopsAAKE,

B KaKOM J1aBaJIMCh UMCHA LICHTpPAaM MacCcC.

Oran 15.3aganme BHENTHUX CUJT.

Cuna, npunosicennasn 6 mouke F33eena 3, pasna 1000H
Haxnon sexmopa cunvl k ocu abcyucc pasen 1802pao

Otan 16.3agaHue BHEIIHUX MOMEHTOB, JICHCTBYIOIINX HA 3BEHbSI.

Buewnuii momenm na 36ene 3 pasen O H* m
Buewnuii momenm na 36ene 2 pasen O H* m

Ha 3ToM 3Tane aBToMaTH4eCKU MEPEYUCIIAIOTCS BCE MOABUKHBIE 3BEHbS, KPOME
HadaJIbHOTO 3BeHa (B HaIeM ciydae 3BeHa 1). ITO MCKIIIOYEHHE HAYAIBHOTO 3BEHA
CBSI3aHO C TEM, YTO IMPU KHMHETOCTATUYECKOM PACUYETE ONPENEIAECTCS YPaBHOBELIU-
BaOIIMM MOMEHT UMEHHO Ha HayaJlbHOM 3BEHE W HAJIM4YKE JOIOJIHHUTEIBHOIO BHENI-
HEr0 MOMEHTa Ha HEM NIPOCTO CKOPPEKTUPYET BEJIWYMHY PACUETHOIO YPaBHOBEUIU-
BAIOIIEr0 MOMEHTA, HO3TOMY €r0 MOYKHO CIIELIMAIbHO HE 3a/1aBaTh.

3BeHbS] MEPEUUCIAIOTCS B TOM TMOPSAKE, B KAKOM OHHU XPaHATCS B TaOIMIIax
CHUCTEMBI.

[TocemHuM BOIIPOCOM OMMCAHUSI MEXaHU3Ma OyIeT BOIIPOC:

"3aoanvi pasmepni 6cex 36enbes u mouex ?".
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OTBeyass Ha HEro yTBEPAMUTENBHO "Y', Mbl BBIXOJAMM M3 3Tala 3aJaHus pa3me-
POB, U UCIIPaBUTh YTO-THO0 B MEXaHU3ME MOKHO Oy/ET TOJBKO Yepe3 CTPOKY IiaB-

Horo meuro USMEHEHUWE PASMEPOB.

2.1.2.4Tpetuit aTan —BU3yalibHask MPOBEPKA MPABUIBHOCTH OMHCAHUS

MECXaHHu3Ma

DTOT 3Tan SBJISAETCS MOCIECAHUM IIPU ONHUCAHUU MEXAHU3Ma C KJIABUATYPbl, IIPH
BBOJIC MeXaHU3Ma U3 (ailna oH npomyckaercsa. Ha Hem TpeOGyercs BBeCTH yroi moBo-
pOTa HAYAJILHOTO 3BEHA JJIsL TOTO, YTOOBI MAIlIMHA CMOTJIa BOCIIPOU3BECTH MEXAHU3M
Ha dKpaHe. ITo caMblil 3 (PeKTUBHBIN cTOCOO cCaMONPOBEPKU. YTOI MOKHO BBOAUTD
JAr000H, MPU KOTOPOM MEXaHU3M CYIIECTBYET, HO JIy4Ille BCETO BBECTH TOT, KOTOPHIi
COOTBETCTBYET CXeMe, MPUBEAECHHON B 3aJJaHWH, UM Ha TOM 3CKHU3€, C KOTOPOIro coo-
CTBEHHO W omnuchiBasica MexanusM. [locie atoro OyaeT nzobpakeHa cxema MeXaHH3-
Ma, CTEHEpUPOBAHHOIO0 MAILIMHOM MO BBEJECHHBIM JaHHBIM B Ipoliecce nuainora. Ha-
YKaTUe 3aTeM JII000M KIIaBUIIM BBIBEIET HA INIABHOE MEHIO IPOTPAMMBI.

Ecnu cxema mMexaHu3Ma Ha 3KpaHE COOTBETCTBYET 3aJlaHHOM, TO MOKHO Iepe-
XOJIUTh Ha CJIEIYIOUIUN 3Tal - COOCTBEHHO pacdyeT KUHEMAaTUYECKUX M CHJIOBBIX Xa-
PAKTEPUCTHUK, €CIIU KE HET, TO IPUAECTCSA BEPHYTHCA HA OJAWH U3 HAaYaJbHBIX JTaIlOB.
Oco0GeHHOCTh MPOrpaMMbl TaKOBa, YTO BO3BPATHUBILKCH, HAIIPUMEp, Ha 3Tall OMHCaA-
HUS CTPYKTYpBl ME€XaHu3Ma, HeoOX0AMMO OyJeT 3aTeM MOBTOPUTH M BECh AUAJIOT C
3aJlaHUEM Pa3MEPOB MEXaHU3MA.

[Ipn cpaBHEHMM MAIMHHOW CXE€Mbl MEXaHM3Ma C 3aJaHHOM CJIEAYEeT UMETh B
BUJlY, YTO U300paKEHHE CTPYKTYPHOH CXEMbl Ha HKpaHE HE BCErJa TOXIAECTBEHHO
COBMAJIaeT CO CXEMOM U3 3a/laHus, TJIaBHBIM 00pa3oM, U3-3a HEKOTOPOW HEOAHO3HAY-
HOCTH B U300paKEHUHU psJia CTPYKTYPHBIX TpyIIl. JTO KacaeTcs B MEPBYIO OUYEPEb
rpynn 5, 4u 3-r0 Buaa ¢ mocTynareabHbIMU napamu. [1oaToMy BCsikoe pacxokaeHHe
U300paKeHHsI CXEM CJIelyeT BHUMATENIbHO aHAJIW3UpOBaTh. Ecu Bce-Taku MalinHa
HapHUCcoOBaJIa CXEMY, IPUHIIUIHAIBHO OTIIMYHYIO OT 3aIaHHOM, TO OIIMOKHU HYX HO HUC-
KaTh B MEPBYIO OYEpeb B OMUCAHUH COOPOK U B 33JaHUU YTJIOB MEX]y BEKTOpPaMH.

B stoMm IMOCJICAHEM Cliydac €€ pa3 CICAYyCT HAIIOMHUTDL, YTO YI'OJ 3a4acTCia CO 3HaA-
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KoM (ITOJIOXKHUTEIbHBIA YTOJI - TIPU OTCYETE MPOTHUB YacOBOW cTpeiku). [t koppek-
MM MEXaHU3Ma HEOOXOIUMO BBIMTH M3 3Tara, HaKaB JIIOOYIO KIIABHILY, U TIEPEUTH
Ha nyHKT MeHI0 U3SMEHEHHWE PA3MEPOB, rie noBToputh BBOJ pa3MepoB, BHHU-
MaTeJIbHO CJIe/ISl 32 HAIMpaBJICHUEM OTCYETa YTJIOB M MPAaBUJIbHOCTBIO 3aJIaHUS MPU-
3HAKOB COOpkH. [[7s1 oOserdeHus mMpoBeIEeHHS ATOro 3Tara MallllHa BbIJAET TMOJI-
CKa3Ky O TeX 3HaYeHUsIX MapaMeTpoB, KOTOpbhIe ObLIM paHee BBeAeHbl. C HUMH MOX-
HO COTJIaCUTKCS, HaOpaB kiauiry <ENnter>umm oTka3aThcs U HAOpaTh HOBOE 3HAYE-
HUE, BOBMOXXHO, C APYTUM 3HAKOM.

HMuorna ommOKH ONMMCaHHWS MEXaHW3Ma CTOJb BEJIWKH, YTO MAalllMHA HE B CO-
CTOSIHUM TIO BBEJECHHBIM JaHHBIM HAapUCOBAaTh MeXaHu3M. Ha skpaH BBIBOAUTCS CO-
obmenne "MexaHu3M He cooupaetcs’. ENMHCTBEHHON HaJIe)KHONW PEeKOMEHIalei B
ATOM CJIy4ae MOXKET OBITh TOJIBKO TIIATEIbHBIN KPUTUUYECKUN aHAIIN3 BCEW BBEICH-
HOM MHQOpMAIIMU. Pa3MEPOB, COOPKH WM JaKe CTPYKTYpbl. MOXHO TakKe MOIpO-
OOBaTh M3MEHUTH YIoJI MTOBOPOTA HAYaJbHOI'O 3BEHA, IJIaBHBIM 00pa3oM, JJIsl TOTO,
YTOOBI BCE-TAKU YBUJETh MEXAHU3M, KOTOPBIM MOIYUYUIICSA MO BBEICHHBIM JAaHHBIM, U
TEM CaMbIM BBISIBUTH MECTO HEMPABWIBHOCTU 33/1aHUA, MOCKOJIbKY SICHO, YTO MeXa-
HU3M OIUCAH HEBEPHO.

Ecnu cTpykTypa MexaHu3ma 3ajlaHa MpaBUIbHO, TO €CTh €ro U300pa)KeHue Io-
JYYUJIOCh TTOXOKHUM C 3aJaHHBIM, TO OOBIYHO OBIBACT MOJIE3HBIM COXPAHUTH MeEXa-
HU3M Ha JUCKE, MPEXKJE YeM MEePEXOIUTh K CIAEAYIOIIEMY dTaImy. JTO BaXHO ISl TO-
ro, 4ToObl HE TOTEPSTh BCIO BBEACHHYIO MHGOPMAIIUIO U3-3a CIy4YalHOTo cOO0s IpHU
BBIBO/IC PE3YyJIbTATOB HA MEYaTh WA MPU MPOCMOTPE ABUKEHHSI MEXaHU3Ma U JKCIIe-
puMeHTaMu ¢ Maciurtabamu. s coxpaneHust HyxHo BbIOpath onuuio "BbBIXOI" B
IJIABHOM MEHIO M YTBEPJIUTEJIbHO OTBETUTHh Ha BOMPOC O coxXpaHeHuM (aiina nuao-
ra. Qaiinel quanora uMerot pacumpenue .di . B ¢aiine quanora coxpansieTcss UMEHHO
JIAAJIOT CO BCEMH HMMEBIITMMU MECTO HEMPABUIBLHOCTSIMH BBOJA MH(OpPMAIIMM U TO-
CICAYIONIMMHU UX UcIpaBiaeHusMu. Hukakoi Moaudukauy ero mporpaMma He Jena-
eT.

Ternepb MOXXHO CHOBa 3allyCTHTh MPOTpaMMy, BEIOpaB B caMOM €€ Hadaje pe-

UM BBOJA JaHHBIX U3 (¢aina. [Ipu orcyrctBun B (aiine paTanbHbIX OMKUOOK Mpo-
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rpaMMa TIOCJie €ro 3arpy3kH BbIHACT Ha TiaBHOe MeHio (Ha ctpoky JIBMXKEHUE
MEXAHUN3MA), koTOpoe U MOKHO TIOCMOTPETh, HaXxaB KiaBuiry <Enter>.J[Brxke-
HHE MEeXaHH3Ma MOYKHO CJIeJaTh MOIIAroBeiM (depe3 5 rpaaycoB), €ciid BOCHOJIB30-
Bathcsl knaBumieil <[IPOBEJI>. Ecnu npu kakux-mub0 MOJIOKEHUAX HAYaIbHOTO
3B€HAa MEXAHU3M HE CYIIECTBYET WJIM IIOJIOXKEHHUE €r0 3BEHbEB HEOIPEIECICHHOE, TO
Ha DKpaHEe MOSBIIETCS MPEAYIPEKAAOIIAS HAAIUCh, & BMECTO IIOJIHOM CXEMBI Mexa-
HU3Ma U300pakaeTcs MOJI0KEHHE TOJIBKO OJHOTO HayaJlbHOTO 3B€HA, KOTOpoe OyAeT
IIPOJIOJDKATh BpalaThCs. ECTECTBEHHO, YTO B 3TOM CJIy4ae MOYKHO IPOCTO CY3HTh
JAIIa30H JIBUKEHUS HA4aJIbHOMY 3BEHY, 3aJ1aB Ha4aJbHOE U KOHEYHOE €r0 IOJIOXKE-
HUS, B IIPEJIeNax KOTOPHIX U OyJIEeT OCYIIECTBISITHCS KauaTeIbHOE JBUKEHHE KPUBO-
1IMna.

ONHOBPEMEHHO ¢ MEXaHH3MOM Ha KpaHe M300pa)kaloTCs MJIAHBI CKOPOCTEH U
yckopenui. [Ipu aTom MacmTaObl IJIaHOB IOCTOSIHHBI JJIs1 BCETO JIMana3oHa JIBUXKe-
Hus MexaHusMma. [loaTomy B ciiyyae, eciu MMeeTcsl 3HauYMTEIbHBIM Iepenaj 3Haye-
HUAW CKOPOCTEW WJIM YCKOPEHHM, TO B HEKOTOPBIX IOJOXKEHUAX MEXAHW3Ma IIJIaHbI
MOTYT BBIPOJMTHCS - IIPAKTUYECKU IPEBPATUTHCS B TOUKY U HE 1aBATh [TIOATOMY HU-
Kakoi mHpopManuu. Ecnu Bce-Taku A 3TUX MOJOKEHUN (popma miiaHa CKOpOCTer
WIM YCKOPEHUH MIPEICTABISIECT UHTEPEC, TO MOXKHO HMJIM CY3UTh JHMANA30H JBHIKCHHUS
KpPHUBOILINIIA BOJIM3U MHTEPECYIOIIETO MOJOKEHUs, WIM U3MEHUTh MaciiTtad u3o0pa-
YKEHHsI COOTBETCTBYIOILETO IUIaHA, IS YErO0 MMEIOTCS DKPaHHBbIE CPENCTBA, WIH, Ha-
KOHELl, N3y4aTh IJIaHbl IS 3TOTO IIOJIOKEHUS B APYIOM pasjielie INIABHOTO MEHIO -
AHAJIN3 KUHEMATUKMU. Jlna u3dmenenus: macmraba Jr000ro miaHa Ha dKpaHe
clielyeT BHayaye BbIOpaTh COOTBETCTBYIOIINH TUTaH KiaBuiamu <M>, <V> umu <A>
(MexaHHM3M, CKOPOCTh HJIH YCKOPEHHE), a 3aT€M MHOTOKPATHBIM Ha)KaTHEM KJIaBUIII >
(6ombire) unn < (MEHbINE) YBEIMYUTh WM YMEHBIIUTH COOTBETCTBYIONIHUI IJIaH JI0
HEOOXOMMOW BEJUYMHBI, IIPU 3TOM CTPEJIKAMH €r0 MOXHO NEPEMECTUThH B HYXKHOE
MECTO 3KpaHa. JlenaTb 3TO HEOOXOJUMO OCTOPOXKHO, TaK KakK Mpu OecrpeneabHOM
YBEJIIMYEHUU MacliTada MalluHa MOXET <«3aBUCHYTh». Eciim mexanusm He ObLT co-

XpaHeH, To OH npomnaaeT. OTMETHM MOMYTHO, YTO KIaBHINEH <-> (MHHYC) KOPPEKTH-
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pyeMBIi TUTaH MOKHO BOOOIIE yOpaTh C 3KpaHa, a 3aTeM KJIaBulied <+> (IIoc) Boc-

CTAaHOBUTbD.

2.1.2.5YeTBepThIil 3TaN - KHHEMAaTUYECKUN M CUJIIOBOM aHAIHN3

DTOT 3Tan HauumHaeTcs nocie Bbioopa ctpoku MeHro AHAJIM3 KMHEMATU-
KU. Ipu 3TOM paccYMTHIBAIOTCS M BBIBOAATCS B (haiia v (MiIK) HA SKPaH MOJIOKEHUE,
CKOPOCTh M YCKOPEHHME BCEX BPAILATEIbHBIX Map MEXaHU3Ma U BCEX TOUYEK HA 3BEHb-
AX. B HEKOTOPBIX BEPCUSAX MPOrPaAMMBI JIJISl TOUEK MPUIIOKEHUS CUJI U LEHTPOB Macc
KMHEMaTU4YEeCKUE XapaKTEPUCTUKU HE BBIBOASTCS, €CIM TOJBKO 3TH TOYKH HE ObLIH
IIOMEYEHBI CIEUNAIbHO KaK TOYKH, KHHEMAaTHKa KOTOPBIX MPEICTABIsET UHTEPEC, U
UM ObUIM JJaHbI TO3TOMY JOTIOJHUTEIbHBIE UMEHA. TaKkKe pacCUMTHIBAIOTCS U BHIBO-
JATCS YIJIOBBIE IOJIOKEHHMSI, YIJIOBBIE CKOPOCTH M YCKOPEHHMS BCEX IOJBHIKHBIX
3B€HbEB. CUCTEMA HE BBISBISET CIEIMATIBHO IMOCTYyNATEIbHOE JIBM)KEHUE 3BEHA, O
TaKOBOM MOYKHO CYAUTh KOCBEHHO I10 TOXKJIECTBEHHO HYJIEBBIM 3HAYEHUSIM €0 YIJIO-
BOW CKOPOCTH U YCKOPEHHS.

[Ipu cunoBoM aHanu3e gaHHasi ctpoka MeHio umeeT Bua AHAJIM3 KMHEMA-
TUKHW N CUJI, u npu 3TOM TONOJHUTEIBHO PACCUMTHIBAKOTCS PEAKIIMU BO BCEX KH-
HEMATUYECKHUX Mapax W ypaBHOBELIMBAIOIIWM MOMEHT Ha BeaywieM 3BeHe. [[ns mo-
CTyHaTEeIbHbIX NIap KPOME CaMOM CUJIbl PEAKLIMU BBIBOJSATCS TAK)KE€ KOOPIMHATHI TOY-
KU ee MpIIoKeHusl (KaK MPaBmiIo, 3TO OCHOBAHUE MEPIICHANKYIISIPA, OMyIEHHOTO U3
BpalaTeIbHON Mapbl Ha HANPABJISAIONLYIO TIOCTYNATEILHOW Maphl) © MOMEHT CHIJI pe-
aKIMM B Tape, MpU 3TOM IOJIOKEHUE TOYKH HYJIEBOIO MOMEHTA HE OIpPEAEIISIeTCS.
Jlnia cun peakuu AaeTcs Takke MH(popMalus 0 TOM, C KaKoro 3B€Ha Ha KaKoe 3B€HO
JIEUCTBYET CUJIA.

[lonoxeHuns BceX KNHEMATUYECKUX I1ap, TOUEK, UX CKOPOCTEH, YCKOPEHHUU U CUIT
ONPENEIISIIOTCS BO BBEACHHOM cucteme KoopauHaT. CKOpOCTH, YCKOPEHHUS U CHIIbI
peaKuuu 3aAaHbl MOIYJISIMA X BEKTOPOB, UX YIVIOBBIM MOJIOKEHUEM OTHOCHUTEIIBHO

OoCH a6CI_II/ICC, a TaKOKC JOITIOJIHUTCIBbHO N BEINMYMHAMM HpOCKHI/Iﬁ Ha OCH KOOpJIMHAT.
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Ha sTom 3xe »Tame MOXXKHO YBUIETh M300paK€HHME MEXaHU3Ma Ha dKpaHe s
JTr000T0 MOJIOKEHUSI HAYaIbHOTO 3BEHA U JIJIsl 3TOTO e MOJI0KEHUS MOTYYUTh TUIaHbI
CKOPOCTEM, YCKOPEHUMN U CHII.

Jlo Hayana coOCTBEHHO KMHEMATHUECKOTO aHaIMU3a MpEeJiaraeTcst OnpeleanTh-
csl, KyJla BBIBOJIUTH PE3YJIbTAThI - IIM(POBbIC 3HAUCHHS Ha MevaTh (B (aiin), Ha dKpaH
win chopMupoBaTh Ha 3KpaHe rpaduueckoe n300pakeHrne MexaHu3Ma JJIs 3aJJaHHO-
ro MOJOXEHHUS HAYaJbHOTO 3BeHa. MOXKHO BBIOMpAThH JIOOBIE KOMOWHALIMU BBIBOJA
Pe3yIbTATOB.

[Tpu BBIBOAE Ha MeYaTh PE3yNbTAThl 3aMHMCHIBAIOTCS B (Pailsl, KOTOPHIA UMEET
pacmmpenue .dif B TekcTOBOM BHJIE ¥ KOTOPBI MOXKET OBITh BIOCIECICTBUH HIH Pac-
nevaTaH, WIM MPOCTO MPOCMOTPEH Ha JKpaHe cpeiacTBamu penakropa. Craenats,
paBaa, 3TO MOXKHO TOJIBKO MOCJIe OKOHYaHUS aHajn3a, TO €CTh BBIMJIA U3 Mporpam-
Mbl. YHuCnoBBIE pe3ynbTaThl B (Qaiiie opraHu30BaHbl TabaUIaMu Mo 6 3HaueHH B
CTpPOKE, IIPU 3TOM JIaHHBIE CTPYIIIHPOBAHBI 110 3BEHBSM, MapaM WM TOYKaM, UMEHa
UX BBIBOIATCS B JeBOM ctosOne Tabmunsl. [Ipu dopmupoBanun daiina ans nedatu
JUIS. YMEHBIICHUS €T0 pa3Mepa MOKHO OTKA3aThCs OT BBIBOJIA BCEX COCUMTAHHBIX Ia-
pamMeTpoB W BBIBOAWUTH B (halijl TONBKO YacTh WX, XOTS PACCUUTHIBATHCS CHUCTEMOM
OHHU BCE paBHO OyAyT Bce 0€3 UCKIIIOYEHUS, U IO3TOMY CKOPOCTh pabOoThI Mporpam-
MBI 3TUM HE YBEJIUYHUTCH.

Jmanor ans cirydast BeiBoja B (haiin (Ha medaTh) WU IS BRIBOJA HA SKpaH 3Ha-
YeHUH BCEX KMHEMAaTHUYECKUX MapaMeTpOB MEXaHH3Ma, Hampumep, AJs Tpex 3Haue-
HUH yrioBoro moJyioxkenus HawaimbHOro 3BeHa (0, 45u 90) rpamycoB OyneT MMeETh

BUJI.

3adaiime uucno ananuzUpyemuvix nOJI0NCeHUN HAYAILHO20 36eHa . 3
Hauanvnoe snauenue yena nosopoma 3sena 1 (6 epao): 0

Venosas cxopocmo 36ena 1 (paolc)  : 10

Venosoe yckopenue 36ena 1 (paodlclc):12

Lllaz usmenenus nonodicenus HauaIbLHO20 36ena (6 epad). 45

B HEexoTOphIX BepcHUsX MPOrpaMMbl IIPH BBIBOJIE Ha TedaTh (B Qaiin) mepen Bo-

IMPOCOM O YHUCJIC aHAJIIM3UPYCMBbIX MOJI0KEHU 3a71a€TCs BOIIPOC.
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-byoym evi6o0umuscsi ananocu ckopocmeil U YCKOpeHUuti 8 CMaHoapmHoM 8apu-
anme?

(Hauanvhoe 36eno cosepuiaem NOHbIL NOBOPOM NPOMUE YACOBOU CMPEKU.
Boisoosimes 12 mouex uepes 302padycos)

C0BO «aHaJIOTH» Ha SKPaHE BBIJCICHO IBETOM.

[Ipu yrBepauTenbHOM OTBeTe "Y' OCTajdbHbIE BOMPOCH HE 3amaroTcs. Hauams-
HOE TI0JIOKEHUE KPUBOIIUIIA PY BBIBOJIE aHATIOTOB - O rpagycoB. YTioBas CKOPOCTh
- 1 pan/c, yckopenue - O.

[Tocne 3amanust TOYEK pacyeTa 3aJaeTCsi CEpHsl BOIPOCOB O MOJTHOTE BHIBOJIA, TO
€CTh, BCE JIM COCYUTAHHOE HY>KHO BBIBOJUTH B (pailil, MOCIE Yero U MpoUCXoIUT co0-
CTBEHHO 3aruch B ¢aiin noka co ciaykeonpiM umeHeM DIADA.DIF. Tlpu nenomHom
BBIBOJIC TIPEJIIaraeTcs MEePEeYUCINTh UMEHA 3BEHBEB, Map U TOYEK, KUHEMATHUUECKHE
XapaKTEPUCTUKU KOTOPBIX OynyT XpaHuTbes B Qaitie. [Ipu cunoBoM aHanmuze npen-
JaraeTcsl TakKe MEPEUUCIUTh Mapbl, Peakius B KOTOPHIX TOJBKO U OyIET 3alucChl-
BaTbcst. Hukakoil mpoBepKu Ha MPaBWIBHOCTh UMEH HE MPOBOAUTCS U OIMUOOYHBIC
MMEHa MPOCTO UTHOPUPYIOTCS.

[IpocMoTpeTh MpeaBapuUTENHHO YUCIIOBBIE PE3yJbTaThl KHHEMAaTUYECKOTO aHa-
Jv3a, HE BBIXOS M3 MPOTrpamMMbl, MOXHO, 3aaaB onuuto BBIBO/] HA OKPAH. Ilpu
BBIBOJIC HE B (hailyl, a HA PKPaH YUCIIOBbIEC 3HAUEHUS BBIBOJSTCS MO OJTHOMY MOCJIEO0-
BaTEJIBHO IS KaKJOTO IOJIOKCHHSI HAYaIbHOTO 3BeHA (@ He TaOJIMIICH 110 IIeCTh, KaK
B (haiin 1S meyaTH), IpyU STOM KMHEMATHYECKUE XapaKTePUCTUKH LIEHTPOB Macc H
TOYEK MPUJIOKCHHSI CHIT HE BEIBOISITCSL.

[Ipu oTkaze OT BbIBOJA HA MeYaTh W TaOJUIl 3HAYEHUN Ha SKPaH U MPU BHIBOJE
Ha SKpaH OJHOTO TOJIbKO M300pa)KEHUsI CXEMbl MEXaHU3Ma BOMPOCOB O 3HAUYECHUHU YT-
JIOBOM CKOPOCTH M YCKOPEHHUS HAYaJIbHOTO 3BeHA HE 3amaeTrcsi. OHM MPUHUMAIOTCS
MaIluHOU, paBHbIMHU 1 paj/c mis ckopoctu u O u1st yCKOpeHusi, TO eCTh (DaKTUYEeCKH
paccMaTpHUBAIOTCS aHAIOTH. DTy OCOOCHHOCTH CIEAYeT UMETh B BUAY MPU AHAIIN3E
1JIaHa YCKOpeHui, ¢hopMa KOTOPOTO MPU ATOM, €CTECTBEHHO, OyJIeT OTINYaThCA OT
IJlaHa C 3aJIaHHBIM YTJIOBBIM YCKOPEHHMEM HadyallbHOTO 3BeHa. Eciu Bce-Taku ecTb
HEOOXOMMOCTh MPOAHAIM3UPOBATH TUIAH C HEHYJICBBIM 3HAUYEHHUEM YTIIOBOTO yCKO-

PCHHA HA4YaJIbHOI'O0 3BCHA, TO CICAYCT KpPpOMC I/I306pa)KCHI/I}I MCXaHH3Ma 3a1aTb (1)Op-
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MaJIbHO €Ill¢ W BBIBOJ, HAIIPUMEpP, TAOJIMIbI 3HAYCHUH Ha SKpaH WM Ha IredaTh (B
aiin) - B 3TOM ciydae IMMyHKTHI JUAIOTA O CKOPOCTH M YCKOPEHUH HAYaJIbHOTO 3BEHA
He OyayT onyiieHbl. Dailsl 3TOT MOTOM MOKHO HE COXPaHSTh.

[Tpu n300pakeHNN cCXeMbl MEXaHH3Ma Ha dKpaHe AJIs JAHHOTO MOJIOKEHUS OT-
JICIEHO PUCYIOTCS TUIAHBI CKOPOCTEH U yckopeHuid (M muianbl cui). [lepexon k coot-
BETCTBYIOIIIEMY IUIAHY €CTECTBCHEH - uepe3 KiaaBuiu <M>, <V> i <A>, (a Taxxke
<F> npu cunoBom aHanu3e). [Imanpl pUCyOTCS HAa BECh KpaH B MAaKCUMAIILHO KPYII-
HOM MaciiTade, U MO3TOMY 3TOT peXuM Oosiee yA0O€H JUisl aHallh3a TUIAHOB CKOpO-
CTEH, YCKOPEHHMM U cull, 4yeM paccMmorpenne ux B pexume JIBUKEHUE MEXA-
HU3MA. XapakTepHo, yTO B KaKIOM IUIaHE €CTh CIEUUAJIbHBIA PEKUM pacuIud-
POBKHM MO HaXKaTUIO Ki1aBUIIM <R>.B 3ToM pexxume KaxKIblii BEKTOP MJIaHa MOCIe10-
BaTEJIbHO BBIJCISETCS I[BETOM U B YIJIy dKpaHa AaeTcs ero OyKBeHHOe 0003HaYeHHe
(marmpumep, VAB, akDB(3), R21u T.1m1.). B HEeKOTOpBIX BEpCHsIX MPOrpaMMbI OTHO-
BPEMEHHO MPUBOJUTCS Y YUCIOBOE 3HAYEHUE MOJIYJISI COOTBETCTBYIOIIETO BEKTOPA.

Paccmorpum nmocnennuii paboumii nmyHkT riaaBHoro meHtro I'PAGUKUN AHA-
JIOT'OB (mipu cH10BOM aHaIM3€ 3TOT MMyHKT MEHIO uMeeT HanMeHoBanue ' PADGUKHN
AHAJIOTOB 1 CWJI). Kakux-1mbo ocoOeHHOCTeH, TpeOyIOIMMX CITeIHaTbHBIX
pPa3bICHEHHH, 3TOT pasfen He uMmeeT. YucnoBoe 3HaueHue 000 BEIUYMHBI MPU
JF000M 3HAUEHHUH yTJjia MOBOPOTA KPUBOIIHIA (C TUCKPETHOCTHIO 5 rpaayCcoB) MOXKHO
y3HaTh, IEPEABUTAsl C IOMOUIBIO CTPEJIOK BEPTUKAIBHYIO YEPTYy-yKa3aTelb TEMHOTO
nsera. ['paduku JTUHEWHBIX BEJIMYMH BOCHPOU3BOASTCS B MPOEKIMSIX, TO €CTh IS
HUX BBIBOJSITCS OJHOBPEMEHHO J1Ba TpaduKa MPOESKIUI Ha OCH KOOPAUHAT Pa3HbIMU
[BETAMU C yKa3aTeJsIMU Te€X K€ 1BETOB. JIJisl BRIPOXKICHHBIX MOJOKEHUNA MEXaHU3Ma
Ha COOTBETCTBYIOIIMX y4acTKax rpaduk He M300pa’kaeTcs COBCEM, a BMECTO YMCIIO-
BBIX BEJIMYUH BBIBOJIATCS 3BE3/IOUKHU.

Kak yxe yka3bIBaJIOCh, 000 mapamMeTp MeXaHU3Ma MOXKET ObITh HW3MEHEH.
D10 nenaercsa mnocie nepexojaa Ha nmyHKT MeHo U3MEHEHUE PA3MEPOB. Ilpu
3TOM Iporpamma B JHAJIOTe MOCJIEI0BATENBHO MTOKA3bIBAET 3HAUECHHS BCEX Y)KE BBE-
JEHHBIX pa3MepoB. Eciii 3TOT pa3Mep HET HAMEPEHUS U3MEHSATH, TO TIOCTATOYHO HA-

*atb kiaBuiny <Enter>,to ecte cormacuthbes. s M3BMEHEHUs MapaMmeTpa HYKHO
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HEIOCPEJICTBEHHO BBOJIUTH HOBOE €r0 3HAYEHHE MPSMO MOBEPX CTApOro, HUYEro He
ctupasd. Eciu mocne m3MeHeHus: Kakoro-nu0o mapaMeTpa OCTaJbHBIE MapamMeTphl
MPEANOJaraeTcsi COXpaHUTh, TO MOXKHO WJIM MOCIEIOBATENbHO ISl KaXI0TO U3 HUX
mociie TMOJCKAa3KW HaxuMmaTh KiaBuiry <Enter>, unum mpocto HaOpaTh KiIaBHIIY-
yckoputenb <F10>,u Torna Bce ocTaabHOE aBTOMATUYECKH COXpPAaHUTCS 0e3 mpome-
’KYTOYHOTO BBIBOJIa HAa SKpaH. Bce BBeIeHHbIE U3MEHEHUS aBTOMATUUECKHU 3aMUIIyT-
cs B ¢aitn auanora (¢ pactmmpenuneM .di), crapple mapameTpsl MEXaHU3Ma COXpaHs-
IOTCS B PE3EPBHOM KOMMHM (CO cTaHAapTHBIM pacinuperuem .bak).

MO>XHO M3MEHUTh U CTPYKTYpPY MEXaHH3Ma, nepeiins Ha nyHKT meHro U3ME-
HEHUE CTPYKTYVYPBHI. B stom cnydae cucteMa nepexoauT K Tabiivile BBOJA Map.
JlanbHeimue nelcTBUs MPAKTUYECKHM COBMAJAIOT C JCHCTBUAMM MPU MEPBUYHOM
BBOJIE MEXAHW3MAa C TOU JIMIIb PA3HULIEH, YTO HA 3Talre BBOAA Pa3MEpPOB CUCTEMA MO-
Ka3bIBAET, UTO 33 BEJIMYMHA XPAHUTCS y HEE JJIsi COOTBETCTBYIOIIETO pazmepa. [lpu
ATOM HaJI0 BHUMATEJIbHO CIAEAUTH 32 3TUMU LIUPpaMH, TaK KaK OHU MOTYT U3MEHUTh-
Csl IO CPAaBHEHUIO C MapaMeTpaMu MpeAbIaylel Bepcun mMexaHusma. Ecnu nudps
COBIIAJIAIOT, TO C HUMU MOXKHO coriamathes (kinapuma <Enter>).OueHb 0CTOPOKHO
HY’KHO pa0oTaTh U B Cllydae U3MEHEHHMs TUIA Nap, NOCKOJIbKY JUIS ONMHUCAHUS UX U
JUTS 33JJaHUSI Pa3MEPOB 3BEHBEB C HUMH TpeOyeTcsl pa3HOE KOJIMYECTBO HH(MOPMAIUH.
B HeKOoTOpBIX clyyasx cUCTEMA MPU MOMBITKAX MOJCKA3KH MOMXKET «HAJIOKUTh» CIIy-
xKeOHbIe cOO00IIeHUs (ailia Ha YUCTIOBbIE IEPEMEHHbBIE U «BBUIETETH», MBITASICh Mpe-
o0pazoBath TeKkcT B uncia. Daiin quanora (.di) mpu 5TOM mponaneT, X0Ts Pe3ePBHBIM
daiin (.bak)coxpanwures.

[Toxckasku st BBIOOpa THMA COOPKH MpH paboTe Ha ATOUM CTPOKE MEHIO HE I10-
SBJIIOTCSL - UX MPUXOJUTCA BBOJUTH 3aHOBO, TAK)Ke€ HE JACHCTBYET M YCKOpAIOIIAs
kiaBuma <F10>.

[Ipn aHanm3e HECKOJbKUX MOJIOKEHUH MEXaHM3Ma HY>KHO MMETh B BHUJY, UTO
HayaJbHOE 3BEHO IO YMOJIYAHMUIO BpAIllaeTCs MPOTUB YAaCOBOM CTPEIKHU, TO €CTh B
MOJIOKUTEIBHOM HarpasiieHnd. Eciu ske ecTb He00OXOIMMOCTh ITPOBECTH aHAIHU3 IIPH
BpalIEHUH €ro M0 YacOBOW CTPEJIKE, TO CO 3HAKOM MHHYC HY>KHO BBECTH HE TOJIBKO

3HAa4YCHUC er10B0171 CKOPOCTH, HO U IIaIr' UBMCHCHM: T10JIOKCHUA HAYaJIbHOT'O 3BCHA.
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[Tocne okOHYAHHUS cYeTa MPOUCXOAUT MEPEXO/ B INIABHOE MEHIO, BhIXOJa U3
CHCTEMbI HE MPOMCXOJUT U JF00OM 3Tam Juaiora MOXeT ObITh MOBTOPEH. MOXKHO,
HarpuMep, He BBIXOS W3 MPOTPAMMBI, MOJYUYHTh CEPHIO PACICUYaTOK KHHEMATHKH
CeMEHCTBa MEXaHM3MOB OJIHOM CTPYKTYpPbI, HO C Pa3HBIMHU JIJIMHAMH 3BCHBEB HIIH
Pa3HBIMH WHEPIIHOHHBIMH XapaKTePUCTUKAMK U BapHAIlMsIMU TapaMeTpoB. [TOHSTHO,
4TO KaXJ0My (haiiily cepuu HyKHO J1aBaTh pa3Hbie HUMEHA.

[Tpu HaxaTuu crpoku BBIXO/I riiaBHOro MEHIO 3aat0TCsl BONPOCHI O COXpaHe-
HuM Kak (aiina quanora (.di), Tak u daiina s nedaru (.dif), ecnu 3TOT peskumM ObLT
3aKa3aH, M O 3aJaHuu UM uMeH. [Ipu oTKa3e OT coxpaHeHus peJakTupyemoro ¢aiina
JIMajora BOCCTAHABIMBACTCS MCXOMHBIN (hailyl, ¢ KOTOPOr0 HAYallOCh PEIAKTUPOBA-
HHE, SCITH JK€ MEXaHHU3M BBOJIUIICS C KJIABHATYPHI, TO, ECTECTBEHHO, HUKAKUX (DaiyioB
HE COXpaHseTCs.

JIo BBIXO/1a U3 IPOTPaMMBI JTFO00H ATall MOXKHO MMOBTOPUTH, TO €CTh MPOCUYUTATH
KHHEMATHKY C HOBBIMH HAYaJbHBIMH YCIIOBHSMH, IPOCMOTPETh IpapuKi aHAIOTOB
WM CWJI, U3MEHHUTh Pa3Mephl 3BEHbEB U MOJOXKCHUS TOYCK WIIM BOOOIIE U3MCHUTh
CTPYKTYPY MEXaHH3Ma: BBECTH HOBBIC 3BEHbsI, ITAphl MJIM TOYKH Ha 3BEHBSX, MIEPEUTH
K CHJIOBOMY aHanu3y W T.h. JlJis1 3TOro HEoOXOIUMO MPOCTO BhIOPATh COOTBETCT-
BYIOIIMIA 3Tal pabOThI B TJIABHOM MEHIO.

B npunoskennn A mpencTaBieH MPUMEP BbIBOA PE3yIbTaTOB PACUYETOB KPUBO-

LIMITHO-TIO3YHHOr0 Mexanus3Mma B cpene «DIADA»

2.2 Moayas APM Slider. PykoBoacTBO m0JIb30BaTEISI
2.2.10011as XxapakTepuCTUKa MOAYJIS

Monyie «APM Slider»,Bxoasmmii B coctaB CAIIP «<APM Win Machine», -
3TO CHCTEeMa, MpeAHAa3HAYEeHHAs JJIs pacdyera pPhIYaKHBIX MEXaHH3MOB IEPBOTO U
BTOPOTO KJ1acca.

[Tpr TOMOIM JTAaHHOW CHCTEMBI MOTYT OBITh pacCUMTaHbl HamOOJEe YacTo
BCTPEYAIOIIUECS TUITOBbIC IIJIOCKHE MEXaHU3MbI C OJTHOM CTEIEHbIO CBOOO/II:

—4eThIPEX3BCHHUKH;

—KPHUBOIIMITHO-TIOJI3YHHBIC MCXAHU3MBbI,
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—KYJINCHBIE MEXAHU3MBI;
1 MEXaHNU3MbI Ha X OCHOBE.

Jns u3ydeHus ABWIKEHHMs MEXaHM3Ma HEOOXOJMMO 3HAaTh €ro CTPYKTYPY, TO
€CTh YHMCJIO 3BEHBEB, UUCJIO U KJIACChl KHHEMATUYECKUX Tap, a TAKKE pa3Mephl U B3a-
MMHOE TOJIOKCHUE 3BEHBEB, BIMSAIOIIMX Ha JABWKEHUE. lloaToMy npu wu3ydeHun
JIBUKEHHSI 3BEHBEB MEXAHM3Ma COCTABJISIIOT KMHEMATHMYECKYH) CXEMYy MEXaHHM3Ma,
KOTOpAas SIBJSIETCS €r0 KNUHEMATHYECKOW MOJIEIIBIO.

KunemaTndeckass cxemMa MeXaHW3Ma CTPOUTCS C TOYHBIM COOJIIOICHHEM BCEX
pa3zmMepoB U PopM, OT KOTOPBIX 3aBUCUT JBUKEHHE TOTO WJIM JAPYroro 3BeHa, JApYyTu-
MU CJIOBaMH, C COOJIIOJIEHUEM TeX pa3MepoB U (OpM, MPU U3MEHEHUH KOTOPBIX W3-
MEHSIFOTCA MOJIOKEHUS, CKOPOCTH U YCKOPEHUS TOUECK MEXaHU3MA.

Jlnst ompeneneHust IBIKEHUS BCEX 3BEHBEB MEXaHW3Ma, 00OpPa30BAaHHOTO KUHE-
MaTHYECKOU I[ENBI0 C OJHOM CTEIEHBIO CBOOOABI, HEOOXOANMO U JOCTATOYHO MUMETH
3aJIaHHBIM 3aKOH JBM)KEHHS OJTHOTO U3 3BEHBEB, KOTOpOE Jajiee OyJeT Ha3bIBaThCs
BEAYIIINM 3BEHOM.

[Iporecc oOpazoBaHuss MeXaHHW3Ma MOKHO TIPEACTABUTh KaK MOCJIEI0BATEIHbHOE
MPUCOECINHEHNE K HAaYaJIbHOMY 3BEHY, COCTOSIIIEMY U3 CTOMKHM M BXOJHOI'O 3BEHA,
KHHEMATHYEeCKOW IEeTH C HYJIEBOW CTEMEeHBbI0 CBOOOBI. JTa KMHEMATHUECKas IIETh
MOXET MPUHUMATh JH000H BUJI U UMETh MPOU3BOJIFHOE KOJIUYECTBO KUHEMATUUECKUX
nap, €CIIM BBITIOJHSAETCS YCIOBHE 1O KOJMYECTBY CTEIIEHEH CBOOOIBI.

[Ipn mocnemoBaTenbHOM MPHUCOSAUHEHUU TPYNI HEOOXOIUMO TOJIh30BATHCS
CIEIYIOIMMHU MpaBUJIAMHU:

- TepBasi TPYIIa MPUCOCAUHSIETCS CBOOOIHBIMH 3JIEMEHTAMU K HAadaIbHOMY
3BEHY U K CTOMKE;

- TIOCTIEAYIOIINE TPYMIBI MOTYT MPUCOEANHATHCSA K JTIOOBIM 3BEHBSIM TOJTYYCH-
HOTO MEXaHM3Ma TaK, 4TOOBI 00JaJaly MOJBIKHOCTHIO JPYT OTHOCHTENBHO JpyTa
(rpymmna He MOKET OBITh IPUCOCAMHEHA CBOOOHBIMU KOHIIAMH K OJTHOMY 3BEHY).

KunemaTnueckoe HcClieJOBAHHE MEXaHU3Ma COCTOUT B PELICHUU CIIEAYOLIUX

3ajad4;
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- ONPENECICHUU MEPEMENICHUN 3BEHBEB U TPACKTOPHI, ONUCHIBAEMBIX TOYKAMHU
3BCHbBEB;

- ONPENCIICHUN CKOPOCTEW OTAENIBHBIX TOUEK 3BEHBEB M YTIJIOBBIX CKOPOCTEM
3BCHbBEB;

- ONpPEIEIECHUNA YCKOPEHHM OTIEIBHBIX TOUEK 3BEHBEB M YIJIOBBIX YCKOPEHHIA
3BCHBEB.

Tak KaK MEXaHW3M HUMEET OAHY CTENEHb CBOOOBI, TO IEPEMEIICHHS, CKOPOCTH
U YCKOpDEHHUS 3BEHBbEB M TOUYEK MEXaHU3Ma SBISIIOTCS (YHKUUAMHU MEpEeMEIICHHI,
CKOPOCTEMN U YCKOPEHUN BEAYIIETO 3BEHA .

OyHKIM epeMeneHri (3aK0H JIBIKEHHUS HAYaJIbHOTO 3BE€HA) MOXKET OBITH 3a-
JlaHA B aHAJIMUTUYECKOM ¢dopMe B BUIE (YHKIIMHU, CBA3BIBAIOUICH MepeMeleHue Be-
JIYIIETO 3BEHA CO BPEMEHEM.

Ecnu Begymee 3BeHO 0Opa3yeT BpallaTelibHYIO Mapy CO CTOMKOM, TO 3amaercs
byHKIUA

=100, 1)
TJIe | - YroJI MOBOPOTa HAYAIBHOTO 3B€HA OTHOCUTEILHO HEMOBMYKHON CHCTEMBI KO-
OpAMHAT, CBS3aHHOU CO CTOMKOW, Tpa;
t —Bpems, c.
Ecnu HauanbHOE 3B€HO 00pa3yeT co CTOMKOM MOCTyNaTelbHYyI0 napy, TO 3aja-
eTcst PyHKIHS
s=s(t) 2)
r7ie S - mepeMenieHne MPON3BOIHLHO BEIOPAHHON TOYKHU BEIYIIETO 3B€HA OTHOCHUTEIh-
HO HEMNOJBUKHOW CUCTEMbI KOOPAUHAT, CB3aHHOW CO CTOMKOM, M;

t —Bpems, c.

®ynkmn (1) u (2) MoryT Takke ObITh 3aaHbI TpaUISCKH B BUJIC KPUBBIX, TIC
10 OCSIM OPJIMHAT OTJIOXCHBI YIJIbl IIOBOPOTA | WM TIEPEMEIIEHHS S, a TI0 ocsiM alc-
LIACC - BPEMSI.

B HekoTophIX 3a1a9ax 3aK0H ABMKCHHS HAYAJIBHOTO 3BEHA MOXET OBITh 3a/1aH B
BUJIe PYHKIIMI CKOPOCTEM

w=w(t) (3)
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niim
v=v(t) (4)

Torma nepexon oT QYHKIMU CKOPOCTH K (DYHKIUSAM MEPEMEIEHUNH MOXKET OCY-
HICCTBIIATHCA HYTeM I/IHTerI/IpOBaHI/IH.

EcIu 3aK0H IBMKEHHUS HAYaI5HOTO 3BEHA 3a/1aH B BUJEC (QYHKIMI yCKOPEHHI

e=e(t) (5)
nim

a=a(t) (6)
TO TIEPEXO0/1 K PYHKIIUAM CKOPOCTEHN TAKKe OCYIIECTBISIETCS TyTEM HHTETPUPOBAHMS,
a, orpenenuB (GyHKIMHA CKOPOCTEH, MOKHO OIPEIAETUTh H (DYHKIIMHU TTOJIOKEHHIA.

I[Hﬂ KHHEMATHYCCKOI'O HCCICAOBAHMA MCXdHHW3Mad BHAYAJIC pacCMaTpuBaACTCsA
JBHIKCHUC BeI[yIJleFO 3BCHA, HqueM OHO MOXCT ABUTATBCA C HepeMeHHOﬁ CKOpO'
CTBIO.

Pemenue 3ada4u O IIOJIOKCHUAX MEXAaHH3Ma B ,Z[aHHOﬁ CUCTEMCE IIPOU3BOJUTCA
rpaguIecKUM METOIOM. PaccMOTpHM 3TOT METO/] Ha IPUMEPE YETHIPEX3BEHHOTO Me-

xanu3ma |l knacca, mokasanHoro Ha pucynke 11.

y C(x,,Y,)
C'(x;,Y>)

PI/ICYHOK 11 —PacueTHas cxeMa II0CKOTO KPUBOHIUMITHO-KOPOMBICIIOBOT'O MEXaHU3Ma
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2.2.2Pabota ¢ MmogyneMm
2.2.2.1KuHeMaTHYEeCKUIi CHHTE3 MJIOCKOr0 MEXaHU3Ma
OO011e MoJI0KEHUS

MexaHu3M COCTOMT M3 HauyajJbHOTO 3BeHa 1, Bpamjaroiierocss BOKPYr HEMO/I-
BIDKHOUM ocu A. Y101 moBopoTa ¢ - 00001IeHHas] KOOpANHATA MEXaHU3Ma. 3BEHO 3
Bpaiaercst okojio ocu D. 3BeHo 2 BxoauT BO BpamarenbHbie apel B u C Ha 3BeHbB-
ax 1u 3.

Ecnm paccMatpuBath qBMKEHHE Benymiero 3BeHa 1, To Touka B Oyner 3aHumars
TIOJIOXKCHHS, JISXKAIIUE Ha OKPYKHOCTH panuyca l;, onucannoi u3 Touku A. Touka C,
pUHAISKAIIAs 3BeHy 3, OyJeT Bcerja Jie)kaTh Ha OKPY>KHOCTH pajauyca |3, mpose-
JNeHHOTO 13 Touku D. B TO jxe Bpemsi, OHa JIEKUT Ha OKPYKHOCTSX, MPOBEACHHBIX U3
touku B, pagumycom l,. Takum oOpa3om, paccMaTpuBasi TOUKH IEPECEUCHUS OKPYXK-
HOCTeW 2 W 3, MOXXHO HalTH mojokeHrne Touku C B mo0Ooi MomMeHT BpemeHu. He-
TPY/ZHO 3aMETUTh, YTO MPH 33JaHHBIX JUIMHAX |, 1 |3 Touka C MOkeT 3aHUMATD JBa
MIOJIOKEHUS, JISKAIME Ha MPOTHUBOTIOJIOXKHBIX TOYKAX MEPECECYCHUS OKPYKHOCTEH 2
u 3. [IpaBuibHOE ee MosoKeHUue BRIOUpPAETCS U3 YCIOBUS OJMDKAMIIero pacnoioxe-
HUS TOYKH OT €€ MPEAbIAYIIEro MOJIOXKEHUS.

Ecnu HaiiieHpl MOJIOXKEHUS 3BEHBEB MEXaHHW3Ma JUIsl JOCTATOYHO OOJIBIIOTO
YHCJIa 3a/IaHHbIX MOJOKEHUH HAYaJIbHOTO 3BEHA, TO MOKHO MOCTPOUTH TPAEKTOPHH,
OTIMCHIBAEMbBIC OTACIIEHBIMU TOUKAMU MEXaHU3MA.

Ecnu BCcTaBnsercs nepBbIM IIAPHUP MEXAaHW3Ma, TO OH CTAHOBUTCS CTOMKOM, a
3BE€HO, KOTOPOE C HUM CBSI3aHO, - BEIYILIUM .

B paznene «Hucno nmo3unuii» OTMEUAETCS YMCIIO IMOJIOKEHUM MexaHu3ma. B
CEKIMU «XO0J] BEIYIIETro 3BeHa» 0TMEUaeTCsl MAKCUMaJIbHBIN YIoJl B Tpajycax, Ha KO-
TOPBI MOKET TMEePEMECTUThCS Bemylnee 3BeHO. [lpupaimieHue yrma juisi BEmyIIEero
3B€HA TPU MOCTOSHHOW CKOPOCTH TEPEeMEIICHUsS OyAeT BBIYUCISTHCS 1O GopMmysie
(xon/uncno mosunwmii). [Ipy mepeMeHHON CKOPOCTH TEpEMEIEeHUsT BEIYyIIero 3BeHa

npupaiieHue OyJeT 3aBUCETh OT 3aKOHA JIBM)KEHUS U BBIYUCIAETCS KaK
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(F(x)-F(x-1)), (7)
r7e | - TeKyIee MoJI0KEHNE MEXaHU3Ma.

Benyiee 3BeHO MO3Ke MOXET OBbITh 3aMEHEHO APYTHM (CM. <«3aMEHUTH BOIH-
70»). ITociie Toro Kak BCTaBJACH BXOIHOM MIAPHHUD, MOSBUTCS Cileayromiee OKHO (pu-
cyHok 12).

NoporerpuBenyuoro Joein |

Ok

Hucno nosmuuii |4|:|_ [-] =
| Otrena |
Yo BEAYWEr D SEEHA IBEEI. [rpaa] Enpaet.a

Brigpate cusry <<

Yron eeqywerc seeHa ID— [Fpan]
PaccT. memay onoparad [LO) IEI— [n]
NnuHa soauna (L1) IEI— [Fird]
JuHa eToporo zeeHa [L2) IEI— [ttt
JnuHa TpeTeero sgeHa [LJ) IEI— [rr]

Pucynoxk 12 -Wutepdetic okHa «[lapamMeTpsl BEAyIIETO 3BEHA»

MOKHO HaprcOBaTh MEXaHM3M BPYYHYIO JTMOO BhIOpAaTh M3 CTaHIAPTHBIX (ue-
THIPEX3BEHHUK, KPUBOIITUITHO-TIOI3YHHBIM MEXaHWU3M JINOO MEXaHWU3M IEPBOTO Kiac-
ca C KyJIMCOR), IJIsl Yero OTMETUTh «BBIOpaTh CXeMy >>», [OJIb3YSCh MMOJI3YHOM, BbI-
OpaTh HY>KHBI MEXaHHM3M M IIEIKHYTh MBIIIKON MO ero nukrorpamme. [locie storo
HE0O0XO0JMMO BBECTH ITapaMeTPhl BEIyIIEro 3BeHa MexaHu3Ma («Hucio MoIoKeHU»
u «XO0J BEAyIIEero 3BeHa»), Ha4aJbHbBIN yroJl BEIyIIero 3BeHa W JJIUHBI 3BEHbCB Me-
xaHu3Mma. [locie BBo/a Bcex mapaMeTpoB BRIOPAHHBIN MEXaHW3M IOSBHUTCS HA JKpa-
He. [ony4ueHHbI MEXaHU3M MOKHO JOCTPauBaTh U U3MEHSTh.

B rotoBoMm MexaHu3Me MOKHO 3aMEHUTD Beylllee 3BeHO Ha JAPYyroe

(pucynok 13).



Pucynok 13 -Untepdelic okHa «3amMeHa BeIyIIUX 3BEHbEB»
Jitst aToro:

- BbIOepuTe KoMaHIy «MexaHu3Mm | Bommmo»; Kypcop mpuMeT BU BOIPOCH-
TEJIbHOTO 3HAKA,

- EJIKHUTE Ha MIapHUPE, KOTOPBIA OyAeT CTOWKOW HOBOTO BOJAMIIA.

Crpenka HaJ CTOMKON BXOJHOT'O 3BEHA YKa3bIBAET HAIIPABICHUE BPALLICHUS.

Boaniaom MOXXHO caenaTh TOJBKO 3B€HO, CBA3aHHOE CO CTOMKOM.

JlaHHBII THAJIOT TO3BOJISIET BBECTH MAapaMETPhl YETHIPEX3BEHHUKA, MOCIIE YETO
ATOT ME€XaHU3M OyJeT MOCTPOECH aBTOMATUYECKH.

[Tociie BCTaBKHA OMOPBI YETHIPEX3BEHHUKA PACIOIAralOTCs HA TOPU3OHTAIBHON
npsiMOil Ha paccTostHuM L,,.

Yron Beaymero 3B€Ha - 3TO yroJl HAaKJIOHa BOAWIA K TOPU30HTAIM B rpajycax,
OTCUYUTHIBAEMBIN O YaCOBOM CTPEJIKE.

I[J'II/IHBI BCCX 3BCHBLCB JOJI’KHBI OBITH BBCJICHbI B MUJJIMMCTpPAX.

OnemeHThl HHTEpdEiica U UX Ha3HAUYCHUE

JlnanoroBoe okHO «[lapameTphl 3BeHa»

JlaHHasi KOMaHJIa BBI3BIBACT AUATIOrOBOe OKHO «[lapameTpsl 3BeHa» (pucy-
HOK 14), 4TO MO3BOJISIET MPOCMOTPETh U U3MEHHUTD IMOJIOKEHUE 3BEHA, B YaCTHOCTH,
KOOPJIMHATHI €r0 KOHIIOB, €ro JUIMHY M YroJl HAaKJIOHA, a TaKKe€ KOOPJAUHATHI OJHOTO
y3J1a 3B€Ha OTHOCUTENIBHO APYroro.

B nanHom okHe oToOpa)aeTcs mnojoxeHue 38eHa. [Ipu HeoOX0aUMMOCTH JH00bIe

M3 3TUX apaMCTPOB MOKHO IMOMCHATD. HpI/I M3MEHEHUH JTIOOBIX ABYX I1apaMcCTpOB,
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HalpuMcep, KOOpAUHAT OJHOI'O U3 Y3JIOB, OCTAJIBHBIC, CBA3dHHBLIC C HUMH, 3HAYCHUSA

3aMCHAIOTCA CHUMBOJIOM «->»,

MapameTpw 3eeHa |

[NepERIi ysen . [] Ok I
A I [Fra] % |E1. [rett] OTrmeHa
Bropoii yzen 1. [] Crpaek.a

¥ |95.9519 [ v |T41.091 [ran]

Dx [595188  [paw] D [B0T909  [am]
I nuHa seeHa 804174 )

Yron HaknoHa 85.7552  [rpaa)

Pucynok 14 -Untepdetic okna «llapamerpsl 3BeHa»

[Ipu BBIUKCICHUU OTHOCUTEIBHBIX 3HAYEHUHN 32 HAYaJI0 OTHOCUTENIbHOW CUCTe-
MBI IPUHUMAETCSI TIEPBBIA y3el (B TaHHOM IpUMepe KHHEMaThdecKas rmapa ¢ HoMe-
pom 1).

[Tocne Haxxatus kHONKK «OK»padbodast 00J1acTh CUCTEMBI OYIET IepeprucoBaHa.

Komanna «Pemaktop | BctaButh mapuup»

JlanHasi KOMaH/ia MO3BOJISIET BCTABUThH LIAPHUP: MOABUKHBIM HIIM HETOBUXK-
HBIA - 3TO mporpamMMa pemaer cama. OAHAKO, €Cly MOSIBUICA IIAPHUP HEBEPHOTO
TUna (HEMOABMKHBIA BMECTO MOJIBUKHOTO0), B PE3YJIbTAaTe paCYeTOB MPOrpaMMa cama
OTpEACNUT €ro TUM U ucnpaBuT. [loaTomMy mepen neyarbio MexaHu3Ma peKoOMeHayeT-
Csl POBECTU PACUETHl U, €CIM HYXKHO, BEPHYTh MEXaHH3M B MCXOJHOE IMOJIOKEHHE
(komanma «BepHyTh B HAYAII0»).

BceraBka mapHHpa HpPOUCXOAMT CilENyOIMM o0pazoMm. BriGeputre komanmy
«PenakTop | BcTaButh mapHUp», HAKMUTE JICBYIO KHOIMKY MBIIINA HA TO3UIIUU Kpa-
Ha, IJIe IOJDKCH CTOATH MIApHUP (€CIU HET HU OJTHOTO), JIN0OO Ha IIapHHUPE, K KOTOPO-

My OH Oyner npusssaH. [llapaup MOXHO mepemeIarh, He OTIyCKas KHOIMKY MBIIIH,
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IIPH 3TOM B CTPOKE COCTOSIHHS OTOOpa)kaeTcsl TeKyIee MoJIoKeHue mapHaupa (B ao-
COJIFOTHOM U OTHOCUTEJIBHOW CHUCTEMAaxX KOOPJHMHAT, MPU 3TOM HOJb OTHOCUTEIBHOU
CHUCTEMBI KOOpJAMHAT OyJeT HAaXOAWThCA B TOYKE, B KOTOpOW OblIa HakaTa JieBas
KHOTIKa MbIm). [Ipu mepemMenieHny mapHupa PUCYETCS <«PE3UHOBBIN» MEXaHU3M.
OTIycTUB KHONIKY MBbIIIH, Bbl 100aBHUTE HOBBIN HIAPHUD.

Eciu BcTaBisieTcs NmepBbId APHUP, TO OH SIBIISIETCS CTOMKOM, a 3BE€HO, C HUM
CBsi3aHHOE, - Benyuee. [lociie BCTaBkM CTOMKHU MOSIBISIETCS OKHO BBOJA MapaMeETpPOB
Beaymero 3seHa (cMm. «BcTaBka INIaBHOTO 3BeHa»). Beaylee 3BeHO MOXKHO IO3KE
3aMeHuTh (cM. 3amMeHHuTh Bomiio ).

Hywmepanus mapaupoB HaunHaeTcs ¢ Hyssl. CToiika UMeeT HyJIEBOW HOMED.

Ecnu ynansercst croiika, TO BeCh MEXaHHM3M yaaysieTcss 0e3 3ampoca MoATBep-
KJICHUS YIAJICHHUS.

Komanmaa «Pemakrop | [lepemerars mapHup»

DTOM KOMaHJ0M HYKHO IMOJIB30BaThCS JI TOTO, YTOOBI MEPEMECTUTh HIAPHUD,
HaIpPaBJISIIOLYIO MOJI3yHA WM OCHOBAaHUE KYJIUCHI B HOBYIO MO3HIMIO. DTOM KOMaH-
JIOM MOHO BOCITIOJIB30BAThCS TAKXKe sl TOTO, YTOOBI U3MEHUTh OUepTaHUs TeJla WU
MepeMelaTh MIAPHUPHBI, MPUHALIEKAIINE HECKOJIbKAM Tenam. [lpu 3ToM mapHup
MOXHO TIepeMeIlaTh 3a MpeAenbl Tejla, HO OH OyJIeT MO-NPEKHEMY OTHOCHUThCS K

3BCHY, K KOTOPOMY OBLI IIpHUBA3aH, U paCCUYUTBIBATLECA COOTBECTCTBCHHO.

Komanna «Pemaktop | Ynanute mapHup»

DTa KOMaHJia yJajiasieT MapHUp. ITOM KOMaHJIOM MOKHO BOCIOJb30BaThCS JJIS
yIaJieHus TI0JI3yHa, KYJMCHI, y3/1a Tejla WIH IapHupa B Tene 3BeHa. JIjist Toro 94To0s
YAQUINTh KaKOW-HUOYAb AJIEMEHT MEXaHM3Ma, HEoOXOAMMO BBIOpaTh ATy KOMaHIY,
ITOJBECTU KYypCOP MBIIIH K HY’)KHOMY 3JIEMEHTY U HAXKaTh JICBYIO KHOIIKY MBIIIH.

Jns ynaneHus nojisyHa MO>KHO BOCIIOJIB30BaThCSl 3TOM KOMAHA0W HA KOHIIE Ha-
MIPABJIAIOLICH.

Jlst ynanenust KyJIuchbl HEOOXOMMO yIalisTh €€ OCHOBaHUE.

[Tocne yganeHus mapHuUpa 3BEHbS, KOTOPbIE K HEMY OTHOCHJIMChH, CTAaHOBSITCS

NPUBS3aHHBIMH K POAMTENIO 3TOTO MIapHupa (IIapHUPY, K KOTOPOMY OH OTHOCHIICS).
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Ecnu YAAACTCA CTOﬁKa, TO BEChb MCXAHHU3M YAAJISACTCSA oe3 JOITOJIHUTCIBHOI'O

IpEeRyNpPEXICHHUS.

Komanna «Pemakrop | BctaButh Temo»

Ora KOMaH/1a MO3BOJIAET CO3AATh TENO AJs Kakoro-iu0o 3BeHa. /[t 3Toro BbI-
Oepute KOMaHAy, OJABEANUTE KYpCOp K 3BEHY, K KOTOpOMY OyJeT NMPUBSA3aHO TEJO U,
Ha)kKaB W HE OTITyCKas JIEBYIO KHOIIKY MBIIIH, MepeMeniaiite ee. Teno HE0OX0auMO
JUIsL TOTO, 4TOOBI IIAPHUP MOXKHO OBUIO BCTABUTH B JIFOOOM MeCTE€ BHE 3BeHa. [[is
ITOT0 HEOOXOIUMO BOCIIONB30BaThCS KoMaHIoW «Pemakrop | BcraButh mapHup B
Teno». BeiOpaB 3Ty KoOMaHay, TaKKe MOKHO MOCTABUTH IIAPHUP HETOCPEICTBEHHO
Ha 3BEHO.

B Teno mMoxkHO BCTaBUTH J1000€ KOJIMYECTBO IIApHUPOB. K ogHOMY mmIapHUpY
MO>KHO IIPUBA3BIBATh HECKOJIBKO 3BEHBEB. 1€JI0 MOYKHO CHAEJIaTh IIPO3PAYHBIM HIIH
BuAMMBIM (komaHga «[loka3aTh Teno»). [Ipu 3TOoM, eciii Telo He Mpo3pavyHoe, TO
3BEHbsI, KOTOPbIE HAXOSATCS 32 HUM, HE OyayT BUAHBI. Telo MOXXET UMETh JI00YI0
(dopMy, COCTOALLYIO U3 JMHUN. [ 3TOrO, HaXkKaB JIEBYK0 KHOMNKY MBIIIN HA JIMHUH,
o0o3Havarome Teso, MepeMemanTe Mblib. [ yganeHus Tenna BOCHOJIb3YyHTEChH
KOMaH/I0M «Y JanuTh LIapHUP» HA TOUYkKe, 0003Havaroleld KoHel JUHUM Tena. Eciu
TEJO COCTOMT M3 HECKOJBKHX JMHMH, HEOOXOIMMO yJIalIUTh BCE Yy3Ibl, 0003HaYar0-

e I'paHuIbl 3TOr'0 TCJIA.

Komanna «Mexanu3m | BcTaBuTh mapHup B TEI0»

OTa KOMaHJa BCTaBJISE€T KMHEMATHYECKYIO MMapy B TEJIO 3BEHA. JTOM Mapoi
MO>KHO I10JIb30BaThCS KaK I CBSA3HM C IPYTMMHM 3BEHBSIMHU, TaK U JJI UCCIIEIOBAHMUS
nepeMeleHns] TOUKH Tella B Ipoliecce MepeMelieHns Mexann3ma. BeiOpaB oty Ko-
MaHJy, TAK’K€ MOXHO ITOCTaBUTh IIAPHUP HEIIOCPEICTBEHHO HA 3BEHO MJIU KYJIHCY.

B Teno MOXHO BCTaBUTH JH000€ KOJIMYECTBO IIapHUPOB. K ogHOMY miapHupy
MO>KHO ITPUBSA3BIBATH HECKOJIBKO 3BEHBEB, IMOJI3YHOB WIH KYJIHC.

JUig ynaneHust Takoro mapHupa HeoOX0JuMO BOCHOJIb30BaThCsl KOMaHol «Pe-

TaKTOp | Y AamuTh mapHup».
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2.2.2.2KuneMaTHyeCcKuii aHAINU3 IJIOCKUX MEXAHU3MOB
Komanga «Pe3ynbTaThi»

JlaHHasi KOMaHJa BBIBOJUT HA DKpaH JHUAIOTOBOE OKHO «BbIOOp pe3ysnbTaToB»

(pucynok 15).

Peaynbtarw =]

Ha4ankHan cropocTe BEAYLETD SEEHA IE] [1/c]
Horepa WapHWpoE 4NA BEIEOLE PESYNETaTOE II:I [-]

-MNepenat, PyHkwd Mo Dcam:|

Ve O Age 4> CropocTe no ¥ [V« £ MepemeweHie no Y
O Wigy O Agy <> Cropocte o [vy] > TpaekTopua

SV A < YokopeHue no ¥ [ax)
<» Heropenuwe na'y' [ay)

<» Nepemeww eHre no X

<’» NonHaa CkopocTe

<» MonHoe Y ckopeHue

- Hrnoeeie [NapateTpel e
< Urnoeoe NepermeiweHue 4> Bpema [c)

< Urnogan Cropocte < Yrnosoe YokopeHue < Yron [Mpaa)

<’ Axanor Yroeoi Cropocti Ok

< Ananor Yrnosoro HokopeHua OTreHa

OTHOCMTENEHD ID Wl apHupa [oE] Crpaska

Pucynok 15 —HnTepdeiic okna «BbI00Op pe3yabTaToB»

B sTOM OKHE HEOOXOAMMO yKa3aTh CIEAYIOIINE TapaMeTph.

—BpeMs MEXKy TBYMS MOJOKEHUSIMHA MEXaHNU3Ma,

—HOMEpa UIAPHUPOB [JIsl BBIBOJA Tpa(UKOB; 3/€Ch Uepe3 3alsTyl0 3aJar0TCs
HIApHUPHI, TpadUKH Pe3yIbTaTOB PACUYETOB KOTOPHIX HEOOXOIMMO TOKa3bIBaTh; Ha-
npuMep, nipu 3aaanuu 1,2,4,5,88 okHe pe3yabTaToB MOSIBATCS TpapUKU UMEHHO dTHUX
IIIAPHUPOB.

Jlanee cnemyeT yka3aTh, Kakue MapaMmeTpbl HEOOXOAMMO IMOKa3bIBaTh: Mepeaa-
TOYHBIC (DYHKITMH, CKOPOCTH, YCKOPEHHUS, TPACKTOPUH, TIEPEMEIICHUS UITH aHAJIOTHY-

HBIE YTJIOBBIE TAPAMETPBI.
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Ecnmr HEOOX0IMMO MPOCMOTPETH YTIJIOBBIE MApaMETPhl, TO HY)XHO YKa3bIBaTh,
OTHOCUTEIFHO KaKWUX IMIAPHUPOB BBIYUCISIIOTCS 3HaueHus. [IpudemM uist Kaxmoro ys-
Ja MoJDKeH OBbITh yKa3aH IIapHHP, OTHOCHTEIIBHO KOTOPOTo OH mepemeriaeTtcs. Ha-
npumep, ans Habopa y3ioB 1,2,4,5,8B On0ke «OTHOCHUTENBHO» MOXHO YKa3aTb
2,1,3,4,1, Torna yrioBele mepeMemeHus y3iaa 1 OyayT cUMTaThbCsl OTHOCHTEIBHO
mapHupa 2, mapHupa 8 - OTHOCHTEIIBLHO TIEPBOTO | T.]I.

Jlanee HE0OXOUMO yKa3aTh, YTO OYJET OTKJIAJBIBATHCS MO OCU X - BPEMS WJIU
yToJ1 MIEpEeMEIICHHUS ITePBOT0O 3BEHA.

[Toce Toro xKak Bce mapaMmeTphl 3aJlaHbl, MOKHO HaXXaTh «BBOm», mMocie 4ero
mporpamMma MepeuieT B peKUM MPOCMOTPa PE3YIbTATOB.

Cucrema mokasa rpadukoB NpeaHa3HA4YeHA IS MPEACTABJICHHUS PE3YIbTaTOB
pacuera B rpadudeckom Buue. CuctemMa MOXKET OJHOBPEMEHHO ITOKa3bIBaTh He-
CKOJIbKO TpaMKOB, IPHYEM MOXKHO YIPaBJIATh KaK BUIUMOCTBIO KaXKIOTO W3 HUX,
TaK U UX BHEIIHUM BHIOM (THUIIOM JIMHUH, [IBETOM, BUJIOM MapKepa U T.1.).

Kpome rpadmueckoro mpeicTaBiICHHS MaHHBIX MOXKHO MPOCMOTPETh WX H B
YUCJIEHHOM BHJIE.

BremHuit BUI CUCTEMBI TIPEJICTaBICH HA pUCyHKe 16 (ICNKHYTh Ha dJIEMEHTE,

0 KOTOPOMY HYXXHO TIOJIYYHUTh CIPABKY).

i papuru =1 E3
[ @liele[ & o]l Aad B8] -z vees
TpHr OHOMEeTPHYeCKHe [PAgHKH

K3
1
=
—

|
& 120 1 240

ASucce

Pucynok 16 -UnTtepdeiic okna «"paduku»
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Komanpga «Paccuurartb»

I[aHHaH KOMaHJa HAaYWMHACT BBIIIOJIHCHHUEC PAaCUYCTOB. HpI/I KaXXJ10M Harc pacdc-
TOB MCXAaHHWU3M IICPCPUCOBLIBACTCH. B CTPOKE COCTOSAHUA OT06pa)KaeTC$I COCTOAHUC
PacUYCTOB.

Bo BpEMs pacucTOB OOJILIIIMHCTBO KOMaHJ HEAOCTYIIHO.

J11st TOro yToOBI OCTAHOBUTBH PACUEThI, BOCIOJIB3YHTECh KOMaH10M «CTom».

2.2 .31Ipumep NOCTPOCHUS KPUBOIIMITHO-IIIATYHHOI'O MEXaHU3Ma

V- o0pa3Horo ABUraTes

[locTpoeHuEe KUHEMATHYECKOM CXEMbl MEXaHW3Ma PACCMOTPUM Ha MPUMEPE

JIBYXIWIHHIPOBOro V-o0pasHoro asurarens (pucyHok 17).

Pucynok 17 -Wntepdeiic paboyero mojst co CXeMoil MexaHu3ma

B maHHOM nBUTaTENe BXOJHBIM 3BEHOM SIBJISIETCS 3BE€HO, BpAIAIOIIeecs] BOKPYT
HETIOJIBIKHOW TOYKH (CTOWKH, o0o3HaueHHOoU mudpoit 0). [ToaToMy cHauana BHIOH-
paeTcs pexuM pucoBanus mapHupa (komanaa «Mexanus3m | BctaBuTh mapHup»).

[MogBomum Kypcop k Touke ¢ koopauHatamu (0,0) u HaxkuMaeM JICBYIO KHOTIKY
MmbIm. KoopauHatel Kypcopa 0TOOpaKaroTCsl B CTPOKE COCTOSIHUS U Ha JIMHEWKaX B
BUJIC IIBETHBIX 3acedek. [locie HaxaTsi KHOMKH MBIIIN TIOSBUTCS IUAIOT BhIOOpa

CYILIECTBYIOIIEW KHHEMATUYECKOM CXeMbl MeXaHu3Ma. [10CKOJIbKY B HEM HE NPUCYT-



44

CTBYET CXEMa HaIlleTo JBUTATENIs, TO HaM MPEICTONT HAPUCOBATh €€ CAMHM, TIOITOMY
HaKUMaeM KHONKY «OK».

[TostBUTCSI OKHO BBOJIa TapaMETPOB BEAYIIETO 3B€HA, B KOTOPOM 10 YMOJTYAHHIO
CKOPOCTh BEIYIIETO 3BEHA MPHUHATA TIOCTOSHHOM, X0/ Bemymiero 3BeHa - 360rpamy-
COB W YHMCJIO Mo3uliuii Mexanusma paBHo 40.B sTtom ciydae npupaiieHrie BeayIiero
3BeHa Oynet paBHo 360/40=9rpanycoB. Haxxumaem «OK».

B paboueii obactu skpana B Touke ¢ koopauHaTamu (0, O) mosiBmtach ctoika.
[TonBoauM Kypcop K CTOWKE W CHOBA Ha)XMMAEM JIEBYIO KHONIKY H, HE OTITyCKas ee,
nepeMeniaecM Kypcop K Touke ¢ koopauHatamu (0, 20).MexaHu3m nepeprcoBBIBACT-
Cs «PE3WHOBBIMU» JIMHUSIMHU. OTIyCKaeM KHOTKY U BBIOMPAeM PEKUM PUCOBAHUS
non3yHa (komanaa «Mexanusm | BctaBuTh momsyn»).

[ToxBoauM Kypcop K kuHeMatudeckoi mape ¢ koopauHaramu (0, 20)u nBuraem
KaMeHb noyizyHa 10 Touku (30, 40).AHaIOrHYHO PHCYEM BTOPOM MOJI3YH B TOUKE
(-30, 40).I1Ipu sTom HampaBisiolMe Moa3yHa 3akaHuuBatotcs B Touke (0, 50),4to
HEBEPHO.

BeiOupaem pexum nepemenieHus y3ioB (komanaa «Mexanusm | Ilepememniats
IIAPHUP>») U, XBaTas HAIPABJISIFOIINE 32 Y3JIbl, OTMEUCHHBIE KaK IIapHUp, IIEPeIBUTa-
em ux B Touky (0, 0).

HaxxaB coueranue kiaBuin «CTRL+B», 60 BeiOpaB komanay «Iloka3biBath |
Howmepa mapaupoB», yBuANM HOMEpa MApHUPOB.

Bocnonb3oBaBmnck koMauaon «®aiin | CoOXpaHUTE», COXpAaHUM TEKYIIYIO KH-

HEMATHUYECKYIO CXEMY.
2.2.41lepcrieKTUBBI IPUMEHEHUS MO IS

2.2.4.1llpumenenne Moayst B yueOHOM Ipoiiecce

[Mpumenenne momynst «APM Slider» B xypce Teopun MammvH ¥ MEXaHH3MOB
NPECTABISAETCS 0CO00 IIEHHBIM U TMOJIE3HBIM B paMKax m3ydeHus: TeMbl Ne2 «Kune-
MaTUYECKUI aHaau3 U CUHTE3 MEXAaHM3MOB» M, B YACTHOCTH, HA IPYIIIIOBOM 3aHITUH

Nel «CuHTe3 phlUaXHBIX MEXaHU3MOB», TJIe 00yyaeMble MOMy4YaloT 3HaHUSI KHHEMa-
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TUYECKOTO CHHTE3a IJIOCKMX PHIYaKHBIX MEXaHH3MOB Ha MPUMEpPE KPUBOIIMITHO -
mraryHHoro mexanusma (KIIIM) JIBC.

Hccnenosanre kunematuku KIIIM 3akirodaercss B BbISIBJICHUN 3aKOHOB JIBHIKE-
HUS ¥ BBIPAKAMOIINX MX aHAIMTHICCKUX 3aBUCHUMOCTEH HamboJiee XapaKTepPHBIX TO-
yek. J{ns nentpanpHoro KIIIM Takumu TOYKaMu SBIISIOTCS OCh HOPIIHEBOIO Majblia,
COBEPIIAIOIIEr0 COBMECTHO C TMOPIIHEM BO3BPATHO-IIOCTYIIATEIBHOE JBUKCHHE
BJIOJIb OCH LIWJIMHJIPA, ¥ OCh MATYHHOM NMICWKW KPUBOIIIMITA, COBEPIIAOIIETO Bpalla-
TEJIbHOE JIBM)KEHHE BOKPYT OCH KOJIEHYATOI'O Baja.

Cxema Takoro MexaHu3ma MnpezcTaBiieHa Ha pucynke 18.
B.M.T.

LAR

H.M.T.

Pucynok 18 -IlpunnunuansHas cxema neHTpaibHoro KIIIM

OCHOBHBIMM T€OMETPUYECKHUMHU U KMHEMaThudeckuMu napamerpamu KIIIM co-
TJIACHO PUCYHKY 18 SBISIOTCS ClenyroIue:
@ - yroJl HOBOPOTa KPUBOIIIXIIA B JAHHBIH MOMEHT BPEMEHH, OTCUUTHIBAEMBIH OT

OCH LIUJIMHJIpa 110 HaAIIPaBJICHUIO BpAalICHU KOJICHYAaTOro Baja, rpai.,
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[ - yron OTKJIOHEHUS! OCH B IUTIOCKOCTU €T0 KayaHHsl B CTOPOHY OT OCH LIMJIHH/I-
pa, rpan.;

S- X0/ MOpIHIHS, M;

R - panguyc kpuBommna, M;

L - nuHa maryHa, M;

A=RI/L - oTHOIIEHNE pasryca KPUBOIIUNIA K UTHHE IIATYHA,

(V- YTIIOBasi CKOPOCTh KOJNICHYATOrO Bala, C )

N —4acTOTa BPALIEHHs KOJIEHYATOrO BaJa, MUH .

Huxe npencraBieHbl OCHOBHbIE aHAIMTUYECKUE 3aBUCUMOCTH, ONPEAEIISAIONINe
KkuHeMaTtnueckue xapakrepuctuku KIIM:

- 3aBHCHMOCTb MEXJY 4YacTOTOH BpallleHHs KOJIEHYATOrO Baja M €ro yrjIoBOM
CKOPOCTBIO, ¢t

—Z_m:m'
60 30° (8)

- 3aBUCUMOCTDb MCXKAY 4acTOTOU BpallCHHA KOJICHYATOIr0 BaJia, BDEMCHEM U CO-

OTBETCTBYIOLIUM €MY YIJIy IOBOPOTAa KPUBOLIMIIA, IPAJ II.K.B.

¢ = 50 ent; ) (9

-[TOJIOXKEHUE TIOPIIHS, COOTBETCTBYIOIIEE JIIOOOMY yIily OBOPOTa KPUBOIIMIIA
OTIPENeNSIETCSl PACCTOSHUEM OT €T0 TOJO0XKEHHS B B.M.T. IO ITOJIOKEHUS MIPH JaHHOM
yrJie moBopoTa KpuBommuna ¢ (mepeMenienre ocu MOPITHEBOTO NabIa), M

X,=R[(1-cosp)+ Al4(1-cosP)]; (20)

- 3aBHCUMOCTbH MEXKIY XOJOM IOPIIHS, YaCTOTOM BpAIIEHUS] KOJCHYATOrO Basa

Y CKOPOCTBIO TOPIIHS, M/C
cr=SNn/30. (11)

Omnmpasich Ha BBHINICIPUBEACHHBIC 3aBHCUMOCTH, HETPYIHO CHHTE3UPOBATH
KIIM ¢ tpeOyeMbIMU KHHEMATUYECKUMH XapaKTePHCTUKAMH, KOTOPBIE 3aT€M MOXK-
HO WCIOJIB30BaTh B TAIBHEHIINX pacdyeTax B paMKaxX KypCOBOTO U JaKe AUIIIOMHOTO
POCKTHPOBAHHS.

Ha nepBoM 3Tane npeanonaraeTcs peaqu3oBaTh BOZMOXHOCTA MOAYJISL B 00pa-

30BaTEILHOM MPOIECCEe MPHU MPOBEICHUM Psla 3aHATHI MO aucuuiuinHe «Teopus
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MEXaHM3MOB M MAallMH» B MHTEPECax NPUBUTUA KypCaHTAM IIEPBHYHBIX HABBIKOB
IIPOEKTUPOBAHMS IUIOCKUX PBIYAXKHBIX MEXAaHW3MOB IO BAPUAHTAM C UHAUBHyaJlb-
HbIMHU MCXOJHBIMHU JaHHBIMU M CBOMM HAOOpPOM TpeOyeMbIX OIpaHUYEHMH U JOIy-
nieHui. [Ipu 3TOM y KypCcaHTOB pa3BUBAETCS TBOPUECKOE MHKECHEPHOE MBILIJIEHUE U
IPOCTPAHCTBEHHOE BOOOpa)KEHUE, TaK KaK CHUCTEMA MO3BOJISIET HEMEUIEHHO <GallyC-
TUTh» COOpPaHHBIA B BHPTYaJbHOM IIPOCTPAHCTBE MEXAHWU3M U OOydaeMblil cpasy
MOXET OLICHUTD PE3yJIbTaT CBOUX YCUJIIUMU.

OTOro MOXKHO JTIOCTUYb IIPU MPOBEJIECHUU JaOOPATOPHBIX pabOT C AJIEMEHTAMHU
UCCIIEIOBAaHMSI M aHaju3a TMOJYYEHHBIX JAHHBIX C (OPMYIHPOBAHHEM BBIBOJIOB U
IIPEUIOKEHUH 10 COBEPLIEHCTBOBAHUIO pacCMaTPUBAEMbIX KOHCTpyKIMM. [lomyden-
HbIE pe3yJIbTaThl U UHTEPECHBIE TEXHUYECKUE PEIICHUS MOKHO OYJEeT HUCI0JIb30BATh
B Ka4€CTBE NMPUMEPOB VIS MMOAPAXKAHUS NOCIEAYIOIMUM II0TOKaM KypCaHTOB U METO-

JTUYECKOTO MaTepHalia JUIsl BO3MOXKHBIX HAYYHBIX W3BICKAaHHUH.
2.2.4.21IpumeHeHre MOTYJIsl B UCCIIEIOBAaHUKM HOBBIX MEXaHU3MOB

[TockonbKy Bce BBHIMICNPUBEICHHBIC 3aBUCHMOCTH, a TaKXkKe 00Ias MEeTOAHKa
KMHEMATUYECKOTO aHaju3a IUIOCKUX PBHIUAXKHBIX MEXaHH3MOB JOCTaTOYHO JIETKO
NOJIAI0TCS aITOPUTMH3AINN U MHTEPIPETAIMK B BUJIE€ IPOrpaMMbl HAa OJTHOM U3 ajl-
TOPUTMUYECKHX SI3BIKOB WU DIIEKTPOHHBIX Tabumi (Hanpumep, Excel),»To mo3Bomns-
eT MOJIeIMPOBAThH MapaMeTpbl KWHEMATUYECKUX IIeTel 1 B KOHEYHOM UTOTre OCyIIe-
CTBIIATH CTPYKTYPHBI U KHHEMATHYECKHI CHHTE3 HOBBIX TUIOCKHX IIAPHUPHBIX Me-
XaHU3MOB.

Ha xadeape B pamxax BHP ¢ ucnons3oBanuem monyis «APM Slider» npose-
JICHO MOJISIMPOBAHUE KPUBOIIMITHO-IIATYHHOTO MEXaHU3Ma JBUTATEIsl BHYTPEHHETO
CTOpaHus C HETPAIUIIMOHHON KHHEMaTUYecKol cxemoil. MccnenoBanue npoBeneHo B
UHTEepecax pa3paboTKy AUIIOMHOTO MPOEKTa Mo Kadeape ABUraTeNeH.

B nacrosimee Bpems B cpene monyisi «APM Slider» cuatesupoBana CTpyKTyp-
Has ¥ KMHEeMaTHuyeckas cxema npoektupyemoro /IBC, mo3Bosstomnias HarasiiHO Ipo-
JEMOHCTPHUPOBATh NPUHIUN paboThl AByxBasbHOTO KIIIM ¢ mopmHsImu, IBUKYIIH-

MUCSI HABCTpeuy Ipyr Apyry o mukiounae (pucynok 19). @opma nmopiiHs U KUHEMa-
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TUKa IPHUBOAA BTOpOﬁ IMOJIOBUHBI KPUBOUIMITHO-IIATYHHOI'0O MCXadHW3Ma ITOKa3aHbI

YCJIIOBHO B CBA3U C HC3aBCPUICHHOCTBIO ITATCHTHOTO 0(1)0pMJIeHI/I$I.

fiskildeev.SLD - APM Slider — =10 =I
Faiin Hokaseieate [Mapametpel Mewadwsr  Paccuwrate Cton Pesunetarel.  Cnpaeka
FEHQI%B ED|r » WZLDOD L5 D&Y A
. ‘ G0 To a0 a0 100 110 120 130 140 150 160 ‘[mm] ’

Pl lbrrro b lvoere oo b brorrrborre oo lrrrrlbrorrrln
il

[x=90 V=165 [d="27 dy =14 dr= 30,4138 [Aocuurans: 100% i

[oToso l—lNUM', -
Pucynok 19 -®parmMeHTsl pa3iuyHbIX MOJIOKEHUH KHHEMATUYECKOM
CXEMBbI CUHTE3UPYEMOTI'0 KPUBOILIUITHO-IIATYHHOT'O MEXAHU3MA

[Tocre BBITIOJHEHUS TEIUIOBOTO M JMHAMUYEeCKoro pacdera gaHHoro JIBC u mo-
JTy4eHHUS] UCXOIHBIX JAHHBIX TI0 HEOOXOAWMBIM JUHAMHYECKUM M KWHEMAaTHYECKUM
napaMerpam OyaeT MPOBEIECHO OKOHYATEIIbHOE MOJICIMPOBAHUE M YTOYHCHHE KUHE-
maTtuku HoBoro KIIIM (pucynok 20).

PesynpTarthl kMHEMaTu4yeckoro cuHte3a HerpaaunuroHHoro KIIM mnpemnnosnara-
€TCsI HCITOJIB30BaTh B XOJI€ MATCHTHBIX MCCIICAOBAHMM, a TAK)KE PEaTM30BaTh B XOJIC
KypCOBOTO ¥ TUTUIOMHOTO MPOESKTHUPOBAHUS 10 Kadenpe nBuraTesnei.

B pe3synbrare mmpoKoro u IJIaHOBOTO MCIOJIb30BaHUs Moayns «APM Slider»,
Bxojsiiero B CAITP «<APM Win Machine» oxxwumaercst CoBepIlicHCTBOBaHHE YPOBHS
WH)XKCHEpHOTo 00pa30BaHUS B HAIIPABJIICHUU YIIIyOJIEHUSI KypCaHTaMH OCHOB 3HAHHI

00 HHXCHCPHOM IIPOCKTUPOBAHUHN W BO3MOJKHOCTAX HMCCICAOBATCIBLCKUX TCXHOJO-
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TUil, YTO HECOMHEHHO MOWJET Ha TMOJb3y (POPMHUPOBAHUIO MPO(HECCHOHATBHBIX Ka-

4yecTB Oyaymiero oduiepa-aBTOMOOMINCTA.

1oy

v|3|B|8| @1 4] @ F| || | #0584 v=0224

MonHaa CropocTe (Y] [Mic]
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: t

i ra e o = ra

O 2 P R P N B
- v .
feesteentemeeestenstenndossaiidenssen

Monuaa CropocTe (W) [Mic]

Bpewma [c] |

Pucynoxk 20 - ®parMeHThI rpadUueCcKuX 3aBUCUMOCTEN OCHOBHBIX KHHEMATHIECKUX
napaMeTpOB CHHTE3WPOBAHHOTO KPUBOIIUITHO-IIIATYHHOTO MEXaHN3Ma

I[aHHaSI CUCTEMa CMOKCT ITIOMOYb HC TOJIBKO B IIPOLECCCC IJIAHOBBIX 3aHATUM 1O
AUCHUIITIMHAM MHXKCHCPHBIX Ka(l)ezxp, HO M Ha 3TalI€ p33pa6OTKI/I KypCaHTaMH U COUC-
KaTCJIIMU KYPCOBBIX U JUIIJIOMHBIX IIPOCKTOB, d TAKKC JUCCCPTATNOHHBIX pa60T CO-

UCKaTeJel ¢ 3IeMEHTaMi KOHCTPYHPOBAHMSI MEXaHU3MOB MM UX (PparMeHTOB.

2.3 Cuctema TMM-2. PykoBoJCTBO M0OJIb30BATE/IA

JlaHHO€ TPUIIOKEHUE MPEAHA3HAYCHO ISl OCTPOEHHUSI U MCCIICIOBAaHUS MaTe-
MaTUYECKON MOJIENIA MTPOU3BOJIBHOTO MEXaHU3Ma M JIEMOHCTpaluu ero pabortsl. Hu-
K€ MPEACTABICHO KPATKOE OMMCAHHE BO3MOXKHOCTEM JaHHOW cucteMsbl. [Iporpamma
MJIAHUPYETCS K UCIOJIB30BAaHUIO B XOJI€ M3YUeHUS TeMbl 2 «KHMHEeMaTUUeCKUN aHaIu3
Y CUHTE3 MEXAHW3MOB» IUCHUIUIMHBI «Teopust MEXaHU3MOB U MaluH». Kpome toro,

OHa PCKOMCHAYCTCA IIPHW BBIIIOJHCHHUHU ITPOCKTHBIX pa60T B paMKax AOUIIJIOMHOTIO



50

KypCOBOIO MPOEKTHPOBAHUS HA 3Talle CTPYKTYPHOIO U KMHEMATHYECKOTO CUHTE3A

HOBBIX MCXAaHHU3MOB M MAllTMH

2.3.13anmyck nmpuiIoKEeHUS

Jlns 3amycka cienyeT 3anmycTuTh (aitn TMMZ.exe. OTKpOeTcs TJIAaBHOE OKHO

NPUJIOKEHHUS, COCpPIKAIIee TPU KHOMKH (pUCYHOK 21).

Tmm 2 Main g@@

3anyck |

O nporpamme ‘

Buxon, ‘

Pucynok 21 -I'maBHOE OKHO MPUIIOKEHUS
2.3.20KHO0 NMOCTPOCHUSI MEXaHU3Ma

Haxxmure "3amyck"”. OTKpoeTcss OKHO IOCTPOSHHS MeXaHu3Ma (PUCYHOK 22).
JlaHHOE OKHO COAEPKUT TNIABHOE MEHIO MPHJIOKEHUS, KHOIIKU TIOCTPOCHHS Me-
XaHU3Ma U 00JIaCTh MOCTPOSHHSI MEXaHN3Ma. 31eCh OyAeT MPOU3BOIUTHCS MOCTPOE-

HHMEC MCXaHM3Ma U HarlisiAHass JCMOHCTpanus €ro pa6OTLI.

2.3.3['maBHOE MEHIO MPUIIOKEHUS COAEPIKUT YEThIpE OCHOBHBIX MyHKTa: Daii,
[IpaBka, @ynkiuu u CepBuc.

Haxxmure "@aitn”. OTKpoeTcsl MOAMEHIO, COAEPHKALIEE CICTYIOIINE MYHKTHI:

- Coznate. Co3naercst HOBBIM MexaHu3M. Eciu 10 3TOro cymiecTBoBail HECOXpa-

HCHHBIM MEXaHM3M B OKHE IMOCTPOCHHUA, TO €TO IpCAIaracTCia COXpaHUThb.
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- OtkpbITh. OTKpBITHE CYHIECTBYIOWIEro ¢aiiia ¢ MeXaHu3MOM B Qopmarte
*.tmm.

- Coxpanuts. CoxpaHeHHEe TEKYIIEro Mexanu3Ma B ¢popmare *.tmm.

- [IeyaTts. BeIBO ME€XaHW3Ma Ha MIPUHTED.

- BBIXO,ZI. 3aKpBITI/IC OKHa IIOCTPOCHHA MCXaHU3MaA.

Tmm 2 !E n

dafin Mpagka  DyHEUMK Nomowe

Pesepc » | Cropocte. Huxe | J Boime |

5
< | P

Pucynok 22 -OxHO NMOCTpOSHHS] MEXaHU3Ma

Haxxmute "[IpaBka”. OTKpoeTcsi MOAMEHIO, COJIepKaIIee CASAYIONINE MyHKTHI:

- Ormena. OTMeHa MOCJEAHEro AeUCTBUS IPU MOCTPOCHUHN MEXaHU3Ma,

- Y 1anuTh 3B€HO. Y JAIUTH MOCIEIHEE CO3JaHHOE 3BEHO;

- Y1anuTh TOUKy. Y 1auTh MOCIEIHIO CO3JaHHYIO TOUKY;

-YCTaHOBUTH TOUKY. Y CTAHOBKA TOYKH B AHAIUTUYECKOM PEXHUME.

[Ipu naxatum "@OyHKIUU' OTKPOETCS MOAMEHIO, COJEpIKallee CIEAYIOIIHNe

ITYHKTHI.

-Kunemaruka. MccnegoBanne MexaHn3Ma Ha MOJIOKEHUS, CKOPOCTH U YCKOpe-

HUA.
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-Tpaekropuu. PexxuM nokasa TpaeKTopu# Kakoi-11u00 TOUYKH.

C n1eBoi CTOPOHBI OKHA HAXOMSTCSI KHOIIKU IMOCTPOECHUSI MEXAaHU3MA, a MO/ HU-
MU KOOPAMHATHI TEKYLIETO MMOJI0KEHUS Kypcopa MBILIM B 00JIaCTH MOCTPOEHUS.

- Onopa. HaunHasi mocTpoeHHe MeXaHU3Ma, YCTAHOBUTE 3Ty TOUYKY B IMEPBYIO
ouepelib, UIEJIIKHYB MBIIIKOM Ha KHOIKE, a TIOTOM B 00JIACTH ITOCTPOEHMSI, TJ€ BbI XO-
TUTE YCTAaHOBUTH JAHHYIO TOUYKY. BBI cO31anM MEPBYIO TOUYKY CBOEr0 MEXAaHHM3MA.
HmenHO K Hel OyZeT MPUCOETUHEHO BEAYIIEE 3BEHO.

- [lTapHup. YcTaHOBUTE NAHHYIO TOUKY CIEAYIOLIEH TaKuUM k€ 00pa3oM, Kak U
nepByto. JKenaTenbHO rAe-HUOYIb MOOJM30CTH OT CO3AAHHON OMOpBL. JTO OyAer
BTOpasl TOYKA BEAYILErO 3BEHA.

Haxxmute 3Ty KHOIIKY. YKas3aTenb MBIIIN IPUMET BUJ KpECTHKA. Teneps nmoase-
JUTE €r0 K NIEPBOM CO3JIaHHOW TOYKe (OIope) | IIeIKHUTE Ha Hel. Bel yBuauTe, Kak
OT OTIOPHI K YKazaTelto npoBoautcs iuHus. Ll{enkante Ha Bropoii Touke (mrapHupe).
ToukM COeqUHATCSA 3BEHOM, M yKa3aTellb MBIIIN IPUMET NPEXHUN BUI. Bel coznamm
BeAylllee 3BEHO MeXaHu3Ma. Temeph, HakaB KHONKy Play, MoxxHO HaOmromate ero
BpauieHue. OCTaHOBUTb MEXaHU3M MOXHO, HaXaB Ty K€ KHOIIKY, TEIEPh UMEIOIILYIO

Ha3BaHue Stop.

2.3.4Co31anue MpoCTEHIIero KpUBOUIUITHO-IIIATYHHOT'O MEXaHU3Ma

['opu3oHTaNbHBINA MOM3YH. YCTAaHOBUTE 3Ty TOUYKY B 00jacTu moctpoeHus. 1
COCJIMHUTE IAPHUP U JTaHHYIO TOUKY 3B€HOM (PUCYHOK 23).

Teneps 3amycTute MoMy4rBIINICS MeXaHu3M. Eciii 3BeHO 2 cTano KpacHbIM,
3HAYMT MEXaHU3M Hepabouuii. Y gaiuTe maTyH, BEIOpaB nBa pasa "[IpaBka > Otme-
Ha". YCTaHOBUTE IIATYH B IPYrOM MECTE M MOMPOOYyITeE eIle pas.

JI1st MOCTpOEHMSI MEXaHU3Ma UMEETCS €lIe OJUH HE3aBHCHMBINA 3JIEMEHT - BEp-
TUKaJIbHBIA NOJ3YyH. OTIMYAETCS OT FOPU30HTAJIBHOIO TEM, YTO MEPEMEMIAETCA IO
BEPTHUKAJIHU. Y CTAHOBHUB JAHHBIN 3JIEMEHT, COEIMHUTE €r0 3BEHOM C TOPHU30HTAIbHBIM

IMOJI3YHOM. 3aHy0TI/ITe MCXaHHU3M.
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Pucynoxk 23 -M300pakeHre KpUBOIIUITHO-IIATYHHOTO MEXaHU3Ma

HMmeroTcst 31neMeHThl, KOTOpPbhIE YCTAHABIMBAIOTCS Ha 3BEHbA. [l yCcTaHOBKH
ATHX JIEMEHTOB HEOOXOJUMO CHaydaja co37aTh 3BE€HO, a MOTOM YCTAaHOBHUTH HA HETO
3JIEMEHT, MO0 YCTAaHOBUTH 3JIEMEHT HA YK€ CYIECTBYIOIIIEE.

Omopa Ha 3BeHe. Mcnonb3yercs 10BosIbHO peako. (CM. mpuMepbl MEXaHH3MOB,
NpUJIAraloNIuecs K mporpaMme).

[ITapuup Ha 3BeHE. YCTaHOBUTE €r0 Ha JIt00oe 3BeHO MexaHu3ma. [loacoenunu-
T€ K HEMY KakOM-1MOO 3J€MEHT, HAapUMEDP, TOPU3OHTAIbHBIN MOJI3YH U 3aMyCTUTE
MEXaHU3M.

[Tom3yH Ha 3BeHE. MOXKET yCTaHABIMBATHCSA KaK Ha MOABUKHOE, TAK U Ha He-
NOJIBM>KHOE 3BEHO.

Cy1iecTByeT BO3MOXKHOCTb aHAJTMTUYECKH YCTAHABIMBATh TOUKH MEXAHU3MA, TO
€CTh 3aJ1aBasi KOOPJMHATHI HEMOCPEJCTBEHHO 100 OTHOCUTENHEHO KAKON-TNO0 TOUKU
yepe3 yroi u pacctosuue. s sroro cienyet BeiOpath [IpaBka > YcTaHOBKA TOUKH.

B nosiBuBiieMcst okHe (pucyHOK 24) MOXKHO BBIOpATh THII TOYKH, KOOPAUHATHI X B Y
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1100, BEIOpAB TOYKY, OTHOCUTENILHO KOTOPOil Oy/ieM ycTaHaBIMBATh TEKYIYIO, BBE-

CTHU pACCTOAHHC U YI'OJI HAKJIOHA.

| n YT AHDRE D TOYKH M= P [=]
THR TOuKK: MaonomeHwe e LE [  Bumo

e = [140
DTHOCHTEREHO ToURH 10 4 I » |

FaccToaHme |':.=1|
HYron g rpanygoes [

TOPUIOHT &MEHEE MO AIYH

-

Herarmms J

L

H=A59
YWe=437

Pucynok 24 -UN300paxeHne miockoro Mexanusma

B ciydae ycTaHOBKYM TOYKHM Ha 3BE€HO MOYKHO BBIOpPATh TOJIBKO 3BEHO M PaCcCTOS-
HUE OT MEPBOM TOUKM 3B€HA. Bce ocTaibHOE BBIUUCIISIETCS ABTOMATHYECKH.

Baumanue! Eciam Touku He COeTUHSIOTCS 3B€HOM, TO TIOMPOOYHTE COCTUHUTH B
MPOTHUBOMNOJIOKHOM HaIPABICHUM.

CoeanHsATh MOXKHO JIFOOBIE TOYKH, HO KEJIATeLHO B HAMIPABJICHUH OT YK€ MPH-
COE€IUHEHHBIX K €Il CBOOOIHBIM.

Ecnu mexannsm ommoOo4yeH 1100 MMEIOTCS JIMITHUE CTENEHU CBOOOBI, TO 3BE-
HO, TJIe IPOU30LIEN Pa3phIB, CTAHET KPACHBIM.

B03M0XXHOCTH OCTPOEHUA MEXaHU3Ma JOBOJIBHO MIHUPOKU. CMOTPUTE TPUMEPHI
MEXaHU3MOB, MPUJIAraloIIUECs K IPOrpaMMme.

Ecnu HaBecTH ykaszaTesb MBIIIM Ha YK€ CO3JaHHYIO TOUYKY U CIEeIaTh LIETYOK,

TO OTKPOECTCA OKHO C HOMCPOM TOYKH U €€ KOOPAWHATAMMU.
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2.3.5]emoHCTpanus paboThl MEXaHU3MA

CHauana HeoOXOAMMO MOCTPOUTh MexaHu3M. [locie mocTpoeHus MexaHu3Ma
ero MOXXKHO 3amyckatb. JJis aToro npemanasHadeHna kHonka Play. Eciu Haxats ee, To
MEXaHU3M HayHeT paborarh. HampaBieHue BpallleHUs BEIYyIIEro 3B€HA MOXHO W3-

MEHATHh KHOMKON Reverse.PerynupoBaTh CKOpPOCTh BpalIEHUS MOKHO IMOJI3YHKOM,

HaxOJIIMMCS BBEPXY CIIpaBa.

[Mocne 3anycka kHonka PlaynpuoOperaer HaumenoBanue Stop.[[yis ocTaHOBKH

MECXaHHu3Ma H€06XOI[I/IMO IMOBTOPHO HAKATH CC.

2.3.6Kunemaruka

JUis  KMHEMaTHMYeCKOro aHaliu3a MeXaHu3Ma CleyeT BbIOpaTh

nun>Kunemaruka. OTKpO€TCsl OKHO, TJI€ MOXHO BBIOpaTh TOUYKY, KOTOPYIO HEOOXO-

JMIMO TIPOAHATM3UPOBATH (PUCYHOK 25).

E Kurinmiriweq
BLiGop TouKM:

Touka 8 T T
Luoag |IIII ::j w |; :Ej
NonasEaHHE: T Hasenme psrees
e 1R9 0831 =B BEEZ Lehl 4830
Cropocys;
Wxs§2 0887 Wea-tB 000 11000164
YUckopauws:

Ao l20 6809 Aye 3621997 A-43048

OTHOCHTENLNGD HANpannToEaa;
T e Wad] AH6G Sl ARE3

Mpadqk!
h

= B

I padnes
I femneeiss

™ Croper
MiaiTr FEbrgesa

Biasbguen B e MOCTROErSM

R B nposkusi Heocs X
R 8 npoorssn sa oo
F Mamsioo

B DiruaceipnHo Manpas nasods

Pucynok 25 -OkHO KHHEMATHUECKUX XapaKTEPUCTUK B cpene TMM-2
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Jlis 7aHHOM TOYKH MOXXHO CTPOUTH TpapUKyd M3MEHEHHS MOJIOKEHUU, CKOPO-
CTEH U YCKOPEHMI. 3almyCcKaTh MEXaHNU3M U CMOTPETh U3MEHEHHE BbILIENEPEUNCIIEH-
HBIX BEJIMYMH Ha rpaduke U aHaJTUTHYECKHU.

JI7ist TIoJTydeHuUs] YMCIOBBIX JTaHHBIX HEOOXOIMMO BBECTH B moiisi LBen (mmmHa
BEJIYIIETO 3BeHA) U W (YIJI0Basi CKOPOCTh BEIYIIETO 3BEHA) OINPE/C/ICHHbIC BEINYH-
Hbl B IPOHU3BOJIbHON cucteme eawnmil (Hampumep [LBex]=m, [w]=pax/c). Bee oc-
TaJIbHOE OYJeT BBIUYMCIIEHO OTHOCHTEIBHO HUX B TOW e cucTeMe ([UIMHa B METpax,
CKOPOCTh B METpax 3a CEKyHIy, YyCKOPEHHE B MeTpax 3a CeKyHIy B KBazapare). M3
JTAHHOT'O OKHA MOKHO pacreydaraTh rpaguk.

Ecnu mocraButh nepexirodaresip M3MEHATh AaHHbIE' BO BKIIFOUEHHOE IOJIO-
KEHHUE U 3aIlyCTUTh MEXAHWU3M, TO IIPU BPALLCHUH BCE AHAJTUTHUUECKHUE JaHHbIE OyTyT
U3MEHATHCA OTHOCUTENBHO MosioxkeHus. Ha rpaduke Tekyliee MojoKeHUe MOKa3bl-
BAETCs JIMHHUEH, KOTOpas Mpu BpalieHuu aBuraetrcs. CKOpocTh BpalleHHUs MOXKHO M3~

MEHHTH TOJ3YHKOM 107l OKHOM BbIOOpA.
2.3.7TpaekTopus TOUKH

JUig mokas3a TpaeKTOpUU TOYKU cienyeT BblOparh PyHkiuu > Tpaekropus.
VYkaszatenp MbllM OpuMeT BUJ pyku. ll{enkHyB Ha m10001 TOUKe, MOKHO TIOKa3aTh €€
TpaekToputo. YToObI yOenUThCA, YTO TPACKTOPHS MPAaBUIIbHA, 3aITyCTUTE MEXAaHU3M U
YBHUJHTE, YTO TOYKA OyJIeT JBUTAThCs MO CBOEH TpaekTopun (prucyHOK 26).

s ynaneHus TpaeKTOpUM cieqyeT cHoBa BeIOpath @yHkumu > TpaekTopusi.
Tenepp, ecau LIENKHYTh Ha TOYKE, /Ul KOTOPOW MOKa3aHa TPAEKTOpHs, OHA OyAeT
crepra. OQHOBPEMEHHO MOKHO BKJIFOYATh IIPOU3BOJIBHOE KOJIMYECTBO TPACKTOPUH U
3aIyCKaTh MEXAHU3M.

[Ipu BBIBOZIE HA IPUHTEP HAPUCOBAHHBIE TPACKTOPUU I1€YATAIOTCSI BMECTE C Me-

XaHU3MOM.
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Pucynok 26 -M3o00paxeHue TpaeKTOpUi MIOCKOTO MeXaHu3Ma

2.4 KoMnbloTepHOE MO/IeJIMPOBAHUE MEXAHNYECKUX CUCTEM B cpeje
«Model Vision»

2.4.1001ume noJI0KeHus

[Taker «Model Vision»no3Bossier:

- MPOBOJUTH BHIUMCIUTEIBHBIA SKCIIEPUMEHT, 0a3MPYIOIIMHACS HA TPHUHIIUAIIAX
00BEKTHO-OPUEHTUPOBAHHOTO MpOorpaMMupoBanus. [leiicTByromas MOAElb MOXKET
OBITh pa30MTa HA MHOXXECTBO OTACIBHBIX YCTPOWCTB, B3STHIX U3 UMEIOIICHCS OuO-
JUOTEKU WM CO3JJaHHBIX CaMHUM ToJib30BaTeneM. CBA3M MEXIy YCTPOWCTBAMHU yCTa-
HABJIMBAIOTCS C TIOMOIIIBIO JIETKO OCBaMBaeMOT0 Tpaduueckoro nuarepdeiica;

- pemath anredpandeckue, auddepeHiuanbabple ypaBHeHH. 3anuch aiareopo-
nuddepeHIManbHbIX YpaBHEHUI MPOM3BOAUTCSA Ha sI3bIKe, ONMM3KOM MO (opme K

s3b1ky maketa MathCAD;
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- CO3/1aBaTh VISl KaXJOTO YCTPOWCTBA KAapThl MOBEICHUS, KOTOPHIE CIIOCOOHBI
OTIMCHIBATh CMEHY MOBEJICHUS TUHAMUYECKUX CUCTEM,

- WCIIOJIb30BaTh BCTPOCHHYIO B MakeT 2D-anumanuio. C ee MOMOIIBI0 MOXHO
CO37aBaTh «WIIyJbT YIPABICHUSI» C PAa3IMYHBIMU WHIMKATOPaMH, KHOMKaMHU, OeryH-
KaMH, MO3BOJISIOIIMMH B TPOIECCE IKCIEPUMEHTA JUCKPETHO WJIU TUIABHO MEHSITH
OTJICTIbHBIC MTApaMEeTPhl MOJICIIH;

- UCTIONK30BaTh 3D-aHuMmaruio s HaOMIOACHUS 34 IBIKCHHEM HUCCIIEIyEeMOTO
00BbEKTa B POCTPAHCTBE BO BPEMS IIPOBEICHUS BBIYUCIUTEIIBHOTO SKCIICPUMEHTA;

- CO371aBaTh OKHA rpa)MKOB BPEMEHHBIX U (PA30BBIX AUATPAMM.

Cpena nerko ocBamBaeTcs, yI00Ha B UCIOIb30BaHnU. Hike mpuBeneHs! onuca-
HUS JBYX MOJEJIeH MEXaHMYECKHUX CHCTEM, CO3JaHHBIX ¢ IMOMOIIbio nmakera «Model

Vision».
2.4.2Monens «3agHui MOCT aBTOMOOMIIS»

Ha pucynke 27 nmokazana nanenb 2D-anumanuu, Ha pucyHke 28 — KOHCTPYK-
THUBHAS CX€Ma 33/THETO MOCTA 33 THETIPUBOTHOTO aBTOMOOHJIS.

Knonkamu «Koprnyc» u «J/Iuddepennman» na nanenu 2D-aHumanuu MOXKHO
«CHATH» (CenaTh HEBUAMMBIMH) KOPITYC MOCTa M KPBIIIKY aBTOMOOUIBHOTO Audde-
penimana. COOTBETCTBYIONIMMHU OErYHKaAMU MOXHO CMECTHUTh PUCYHOK IO KOOP/IH-
Hatam X,Y,Z v u3MeHuTh MaciiTad (pucyHok 29).

Koadpdurmuent KV («IToBopoT») moKa3biBaeT COOTHOIICHHWE CKOPOCTH JIEBOTO
Kojieca U cpefHer ckopoctd MocTa (-2<KV<2). M3menss 31oT kod3QPHIMEHT, MOXK-
HO HaOmoAaTh padboty auddepeHnrana Mpu BpalllEHUU JIEBOIO U MPABOTO KOJIEC C
pa3HBIMU CKOPOCTSMU. beryHok «CKOpPOCTh» MO3BOJISIET YBEIMYUTD WM YMEHBIITUTH

CPCAHIOO CKOPOCTDh ABUTATCIIA.
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. 2D-animation M= E3
PaboTa apToMo6HILHOTO
naddepennyuana

Macusnaf  Tosopom  Cxopociin

10 2

—

Cametyentie: noX no¥ naZ

Enpnyc 1 1 1
—_l (dbo| 3Fo| Jro
JuddepeHiman
L
| 0 i 0

Pucynox 27 -Tlanens 2D-aHuManuu Moenu «3aJJHAH MOCT aBTOMOOUJIS»

% 3D-animation [=] E3

Pucynok 28 -KoHCTpyKTHBHAs cXeMa 33 THETO MOCTa aBTOMOOMIIS
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% 3D-animation ! E

Pucynok 29 - KoHcTpyKTHBHAs cXeMa MEXKOJIECHOTo quddepeHpraia aBToMOOHIIS

Ota Mozenb Ucmoib3yeTcs Ha rpynnoBoM 3aHATHH NelO «KuHemaruka aBTOMO-
ownpHOTO nuddepeHiraia u 3aMKHYTOT0 IJIAHETAPHOTO MEXaHU3Ma» MO JAUCIUTLIN-
He TMM B KkauecTBe NEMOHCTPAIMOHHOTO MATEPHANIA IIPU U3Y4YEHUU KHUHEMaTHUye-

CKHUX 0COOEHHOCTEW aBTOMOOMIBHOTO MEXKoJIecHOTo quddepeHmmana.

2.4.3Mopenb «3yOUaroe 3aierieHue»

Ha pucynke 30 m3o0pakeHo 3aneriieHue 3youaToro koisieca 1 ¢ kojiecoM 2 u
3yOuaToi peiikon 3.

Monynp 3ybuaroro 3auerieHus M npuHAT paBHbIM Imm. C mOMOIIBIO MaHETu
2D-anumaruu (pucyHok 14) MOXHO U3MEHSTD CJIEIYIOIIME TapaMeTPhl:

- X1n,X2Nn -HOMUHaNbHBIE KOA((ULIMEHTHl CMEIIEHUS MPH HAPE3aHUU KOJIEC
(m1s 6€33a30pHOTO 3alEIICHNU);

- dx1,dx2 -no6aBouHbIe KOIDOUIUEHTHI CMELICHUS IPH Hape3aHUu Kojiec (OHH
HE MPUBOJAT K U3MEHEHHUIO MEXKOCEBOTO PACCTOSHHS, TO €CTh MOSBISIETCS OOKOBOM

3a30p B 3allCIICHUN);
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Pucynok 30 -3anemnienne 3youaroro koneca 1 ¢ koiecom 2 u 3y04yaToit perikon 3

- X,Y, «Macmra6» - MOKHO CMECTUTh PUCYHOK MO KoopauHataMm X,Y H u3Me-
HUTH MaciTao;

- «beta» yron HakIOHA TUHKUK 3y0a (U151 KOCO3YOOr0 3aleIICHHS);

- S —TommuHa 3y0a;

- dral,dra2 -A00aBKu K paguycaM BEpIIHH.

HaxxateM cOOTBETCTBYIONIMX KHOIOK MOYKHO CAEJIATh BUAMMBIMH Pa3INIHbBIE
paarychl KOJIeC, TUHUIO 3alleTICHHsI, TOYKH BXoja nmpoduie B 3amemieHue u np. Ha
pUCYHKE 5.4 TI0Ka3aHbl TOJIBKO JTUHUS 3alEIJICHUS] U TOYKU BXOJ1a Mpoduieit B 3are-
TIJICHUE.

Ha nmanens 2D-anumanuu (pucyHok 31) BBIBOAMTCS TaKKe CIEAYIOIIas CIpa-
BOYHas WH(pOpMaLU:

- yrciia 3yObeB KOJec,

- K03 (PUITUEHTHI CMEIICHHUST,

- pPaanyChl OKPYKHOCTEH: IETUTEIbHBIX, OCHOBHBIX, HAYAJIBHBIX, BEPIITUH, BIa-

JHH,



62

. ZD-amimation
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Pucynox 31 -Tlanens 2D-anumanmn

- MUHUMAJIbHBIE PAUYChI C 3BOJIbBEHTHBIM NPOQUIEM;

- MCXKOCEBOC PACCTOSHUC,

- K03 DUITUEHT TTePEeKPHITHUS;

- K03 PUITUEHTHI YAEITHHOTO CKOJIbKCHHUS;

- HaTMYue UHTEPPEPEeHIINH U MTOAPE3aHUsI.

B cpene «Model Vision» fio co3manus BBIMONTHIEMOTo (aiijia) MOKHO TaKKe

3a/1aTh HYHbIE YKclia 3yObeB KOJec.
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2.5 Ta6anunbIii mpoueccop Excel
2.5.1006mme noaoKeHus

Nudopmarius a1 pac4eToB 4acTo MpecTaBiseTcs: B TabauyHoi popme. O6pa-
0otka Takoi nHpopmaruu 3OQPEKTUBHO BBITIOIHAETCS C MCIOJIb30BAaHUEM TaOJIMY-
HbIX mporneccopoB (TII) mmm snextponHbx Tadmur (OT). DnekTpoHHBIE TAOIUIIBI
NPUMEHSIOTCSI Ha BCEX 3Tanax BBINOJHEHHS Hay4dHbIX uccienaoBanuii (H1), Ho Hau-
Oonee 1enecooOpa3HO UX MCIOIb30BAHKUE MTPH BBHITOJIHEHUU!

- MAaTEMaTUYECKIX PACUETOB;

- MaTeMaTUIECKOM MOJICTTUPOBAHUH,

- YUCJICHHOM 3KCIIEPUMEHTE;

- 0TpabOTKE JaHHBIX.

Brimonnenne matemaTiueckux pacuetoB B T 0CHOBaHO Ha BO3MOXHOCTH CBSI-
3bIBAHUSl YUCJIOBBIX 3HAUYEHUN KJIETOK C MOMOIIBI0 MAaTEMAaTHYECKUX OMEepPaTOPOB U
BcTpoeHHbIX (yHKImiA. TIT EXcelnpenoctaBiseT BO3MOXHOCTh pabOThI C MAaTEMaTH-
YECKUMH, CTATUCTUYCCKUMU, TOTUYECKUMH, NTHHOPMAIIMOHHBIMU B APYTUMH KaTeTo-
pusimu yukiuu (>250). Beioop HeoOxo1umMoi (YYHKIIMH BBITOJIHSIETCS C MTOMOIIBIO
macrepa ¢yakumii komannoi BeraBka\@ynkuums wim «fx». [Ipu 3Tom mpoucxoaur
noMenieHne PyHKINH B "aKTUBHYIO KIETKY .

B gactu pacueroB EXcelno3BossieT BBINOIHATS:

-peanu3alio YUCJICHHBIX METOAOB pelieHus nudypaBHEHUH, anreOpandecKux
YpaBHEHUHN U X CUCTEM;

-00pabOTKy BEKTOPHBIX U MAaTPUYHBIX MAaCCUBOB MH(OpMAIINH,

-ONTUMHU3ALMOHHBIE PACUETHI, BKJIIOYasi METObl MAaTEMATUYECKOTO MPOrPaMMHU-
poBaHMs (JIMHEHHOIO H T.1.);

-OMepalry ¢ KOMIUIEKCHBIMHU YHCIaMH.

[Tpu 3TOM pacueTsl CBOIATCS K BBIUMCICHHUIO MPOMEKYTOUHBIX PE3YyJIbTaTOB B

COOTBCTCTBYIOIIIMX KOJOHKAX Ta6J'II/IH.
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MopenupoBaHue U YUCIECHHbIN 3KcniepuMeHT B DT OCHOBaHBI HA BO3MOKHOCTH
aBTOMATHYECKOTO MepecyeTa pe3yabTaToB B UX CBA3AHHOM rpaduueckoM oToOpaxke-
HUH.

Jliia Hanbosee mMpOCTHIX CIIydaeB MCIOIb3YETCsl aHaIu3 Mo crnocoly "yTo-ecnu”,
KOI'JIa IOOYEePEIHO MEHSIOTCS 3HaUCHHS nmepeMenHbix ¢yukimii f=f(X, y, z,p, 1...).

BapuanToM Ha3BaHHOTO aHanM3a SBISETCS METOA Toadopa mapamerpa. Tpe-
Oyemble 3HaueHUs (PYHKLIMU MPH 3TOM HAXOASATCS 3a CUET BapbUPOBAHUS MEPEMEH-
HBIMH, OT KOTOpPBIX OHa 3aBHCUT. Merton peanusyercs komanaon Cepsuc\llogbop
napaMeTpa uepe3 COOTBETCTBYIOIIEE AMATIOroBoe OKHO. [Ipu 3ToM MOXkeT ObITh BbI-
MOJIHEHO HECKOJIBKO OTIepaluil ¢ 3aJlaHueM BEJIMYUHBI YHCIia. DTa Omepanus MOXKET
ObITh peanu3oBaHa Trpauuecku C BBIICICHHEM OTOOPAKEHHUS TEPEMEHHOM
(Ctrl+I11JI) u ero mocieayronuM H3MCHEHHEM.

bonee ciioxHbIN aHaMW3 ISl HAXOXKACHUS PallMOHAIBHOTO YUCIEHHOTO pellie-
HUS py OOJIBIIIEM YHWCIIE YCIOBUN M OTpaHWUYEHUH BBIMONHsAETCS MeTomoM [lomck
pemenus. Jta 3ama4a pemaercs quanoroM B myHkre Cepsuc\llouck pemenus. (Pe-
UM JIOJDKEH OBITh MPEBAPUTEIBHO BKIIFOUEH myHKTOM CepBuc\/{omnoiHenus).

[Ipu 06paboTKe AaHHBIX, TOTYYCHHBIX 1O pe3ynbratam HU, Excelmoxer ObiTh
UCTIOJIb30BaH JJIS:

- pacuera cpeqHeapu(PMETUIECKOTO W CPEIHEKBAAPATHOTO OTKJIOHEHHUs Habo-
pPOB JaHHBIX TPU BBISIBICHUM TPYOBIX OLIMOOK H3MEpEeHUil. 31ech MPUMEHSIOTCA
¢byukiuu CP3HAY, KBAJIPOTKII u T.11.;

- CTATUCTHUYECKOT0 aHalIn3a JaHHBIX. [Ipr 3TOM MOXET OBITh BBHITIOIHEHO:

a)orpeelcHHe MUHIMAIILHOTO (MakcuMaiabHOro) 3HaueHus (pynkmaun MUHU,
MAKC) psiga nannbix, crangaptHoe oTkiaonenue (CTAHJJOTKIIOH);

0)KOpPEIAIMOHHBIN, TUCTICPCUOHHBIA aHAMHU3bI, aHAH3 Dyphe U TOMY 10100-
HOoe uepe3 komaHay CepBuc-AHANMM3 JaHHBIX, BKJIIOYAaEMyK dYepe3 JAUajior
Cepsuc \ JlonoaHenus;

- rpaduecKoro 0ToOpakeHMs pe3yIbTaTOB U3MEPEHUI C HUCIOIb30BaHUEM IPS-
MOYTOJIBHBIX U JIOTapupMUUecKuX mkan oced. [locneanne MoryT OBITh yCTaHOBIIE-

HbI 4Yepe3 IMajoroBoe OKHO 'PopMaTHpOBaHUE OCH', OTKpbIBaeMoe ABOMHBIM LIJI
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0 COOTBETCTBYIOIIEH ocu. [[ns ymoOcTBa mpencTaBieHusl pe3yJbTaToOB Ha rpaduk
MOJKET OBITh HAaHECEeHa ceTKa - MyHKT BcraBka/CeTka M BKIIFOYCHBI IIAHKH TOTPEIII-
HocTel -myHKT BeraBka/llmaHKu MOrpenrHoCcTe.

- ompeaeneHuss Kod()(PUIMEHTOB SMIUPUUECKUX JUHEHHBIX 3aBHCHUMOCTEM
(bynxums TEHZAEHIIMS), nocTpoeHnss perpecCHOHHBIX 3aBUCHMOCTEH C pas3iind-
HbIMU BHJAMU aIIMPOKCUMAILMU. DTa ONEPALUsS BBIIOIHAETCS MOCIIE BbIJICICHUS HE-
00XOJMMBIX TOYEK IUarpaMMbl M HWCIOJb30BaHWs auajnora Jmarpammal/llo6aButTh
JUHUIO TPEHJA, TJ€¢ MOTYT OBbIThb BHIOpaHBI JIMHEWHOE, CTENEHHOE M JAPYTHUE BUIbI
IpUOIMKEHUH.

B oOpa3zoBatensHOM mporecce Mo AUcCHUIUIMHE «Teopusi MexaHHU3MOB UM Ma-
mMH» cucteMa Excelucnonbs3yercs /Ui OCYIIECTBICHUS aBTOMATU3AI[UH KOHTPOJIS
IPABUJIBHOCTH BBIMIOJHEHHBIX PAcueTOB IO JTAOOPaTOPHON paboTe U pelleHus 3a1a4

B X0A€ MMPAKTHYCCKUX 3aHATUM.

2.5.2TIpumenenue cucrembl Excels xome maboparopHoit paGoThI M0
TUCIIMIUTNHE «Teopusi MEXaHW3MOB 1 MaIIinH>» (MOICIIMPOBAHNEC HAPE3aHHSI

3y0uaThIX KOJeC)

HcxonHpIMU JAHHBIMU AJ1S1 BBIITOJTHEHHS PACYETOB SIBIISIFOTCS:

- BeJIMuuHa MOyJIst (M3 XapaKTePUCTUKU pUOOpa Ui Hape3aHus 3yObeB);

- TMaMeTp JeIUTEIBHON OKPYKHOCTH Hape3aeMoro Koseca (M3 XapakTepHCTHKH
npubopa i1 Hape3aHus 3yObeB);

- BeJIMYUHA yriaa Npoduiist peku;

- MHBAJIIOTA yIJI1a PO perKy;

- K03((HULHUEHT BBICOTHI TOJIOBKU UCXOAHOTO NPOuIIs;

- KOO PUIHMEHT paauaIbHOTO 3a30pa UCXOTHOTO PO,

- K03 PUIMEHT YPaBHUTEIIHLHOTO CMETIICHUS.

B xone npeaBapuTenbHBIX PACYETOB OMPEICIISIOTCS

- Ipe/ieTIbHAs TONIIIMHA 3y0a TI0 OKPYKHOCTHU BBICTYIOB (320CTpPEHUE);

- YUCII0 3yObeB KOJeca;

- IIar 1o HCHHTCHLHOﬁ OKPY>XXHOCTH KoOJIeca,
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- TUaMETP OCHOBHOM OKPYXHOCTHU;

- TMaMETP OKPYKHOCTH BEPIIUH 3yObeB (U1 Kojieca 0e3 CMEIICHHUS);

- AMaMeTp OKPYKHOCTH BIaJMH 3yObeB (1151 Koseca 0e3 CMelIeHusl);

- TOJIIIMHA 3yOBbEB 10 NEIUTEIBHON OKPYKHOCTH (JIJ1s1 KoJieca Oe3 CMEeIIeHNUs);

- TOJIIMHA 3yOhEB [0 OCHOBHOM OKPY>KHOCTH (7151 KoJieca Oe3 CMeIleHHs);

- BeJINYMHA MUHUMAJIbHOTO KO3 (PUIUEHTA CMELLEHUSI HHCTPYMEHTAJILHOM peii-
KU JUIS KOPPETUPOBAHUS HApE3aHUs KoJieca C 3aJaHHbIM YHCIIOM 3yObeB;

- BEJIMYMHA CMELIEHNSI UHCTPYMEHTAIbHON PENKH;

- IMaMeTp OKPY>KHOCTH BEPILUH 3yObeB (U1 KOJIeca CO CMEIICHUEM);

- IMaMeTp OKPY>KHOCTH BIIJMH 3yObeB (IS KoJieca CO CMEIICHUEM);

- TOJIIMHA 3yOBEB IO JETUTEIBHON OKPYKHOCTH (U KOJieca CO CMEIICHUEM);

- TOJIIIMHA 3yOBEB IO OCHOBHOM OKPYXHOCTH (JIJIs1 KOJIECa CO CMEIICHUEM).

ITporiecc BBIUMCIEHUH NpPEJNCTABISIET COOOM 3aHECEHHME MAacCHBAa HCXOJTHBIX
JAHHBIX B JHOOON MPOU3BOJIBHON MX KOMOMHALIMU U MOJIyY€HHUE PE3YyJIbTaTOB pacue-
TOB, BBITIOJTHEHHBIX cucTeMOl EXCelmno 3amokeHHbIM B HEe aHATUTHYECKUM 3aBHUCH-
MOCTSIM.

Ha pucynke 32 mpencrasiieH ¢pparMeHT JOKyMeHTa B cpene Excel,koToperii mo-
3BOJISIET aBTOMATU3UPOBATh MIPOBEPKY PE3YJbTATOB PAacUETOB B paMKax JiabopaTop-
HOM paboThI IO TUCUUIUINHE «[eoprs MEXaHU3MOB U MAIllMH» B COOTBETCTBUU C Ba-
pUaHTaMU WHANBUAYAIbHBIX 3a/1aHUH.

Peanusamnus pacyeToB mo J1abOpaTopHOM pabOTe ¢ MCHOJIB30BAHUEM CHUCTEMBbI
Excelno3Bonser:

- aBTOMATU3UPOBATh PYTUHHBIE NEHCTBUS MO BBINOJHEHHUIO MAaTEMaTHUECKHUX
orepanuil B X0/1€ KOPOTKOTO 3aHATHS;

- IPUBUBATh 00y4yaeMbIM HaBBIKU MoJib30BatTens [I1DBM;

- OCYUIECTBJIATh ONEPATUBHBIN KOHTPOJb 3@ MPABUIBHOCTBIO U TOYHOCTHIO BbI-
HOJIHEHUS] 00y4yaeMbIMU HEOOXOIMMBIX MH)KEHEPHBIX PACUETOB,;

- pacuIMpsATH JUANa30H COYETAHUN MCXOHBIX JaHHBIX U KaK CIIEJCTBUE PE3yIb-

TaTOB BBIYMCIICHU,
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- OCYIICCTBIIATL MOJCIHMPOBAHHUC TCOMCTPHUYCCKUX IMAPpaMCTPOB HApPE3aCMbIX

3y04aThIxX Kosiec (aBTOMAaTH3aIus IPOCKTHPOBAHUS).

E Microsoft Excel - naboparopHan - pacyeTn. xls

@J Paiin  [lpaeka Buo Boraeka FPopwar  Cepeuc JadHeie  OeHo Cnopaeka
Jod 2 & =2 S @ = -4l £ Wl 4y A 70
=13 - e x=0

| Al e | ¢ D] E | F |G| H | [ [0 K] L [
2 pac4yer pac4yer

3 AaHO ¥=0 |®¥=xmin AaHO ¥=0 |x=xmin

4 | & 20]5a 472 472 a0 20]5a 4 5 4 5

5 COSa 0,94z =) =) COSa 0,94z 12 12

i inva. | 001459]p 44 0 44 0 inve. | 0 014Y9]p 47 1 47 1

7| e 0.32)de | 1158 4 1184 |iga 0,32 db 169 2 169 2

& ha 1] I 047 ha 1] I 0,24

g C 0025 % I (afate C 0025 % I 4 41

0| |Ay Ofjd= | 154 0 167 2 Ay O} d= 21000 285
1 e | 910 104 2 1 1425 1513
12| |m 1418 | 21 595 2h 2 m 1515 2355 2h 4
12 |d 126]8n | 22,43 26.4 d 120]5n 24 fif 273

Pucynox 32 -®parment unrtepdeiica cuctempl EXxcelc moctanoBkoit u pemeHneM
3asiauu jabopatopHoit padoTsl o guctuiimae TMM no 10 Bapuantam

2.5.3[Ipumenenue cuctemsl EXCelB xoe mpakTHUecKuX pabOT MO AMCIUILINHE

«Teopm{ MCXaHM3MOB N MalllnH>»

Cuctema EXcel akTMBHO HCIIONIB3yeTCS TPU MPOBEICHUN HHKEHEPHBIX pacye-
TOB B XOJI¢ MpakTuyeckux 3aHiaTuil Ned «KrHemMaTHYeCKUil aHaIU3 3yO04aThIX IMepe-
nau» U Neb «KuHematuueckuid aHanu3 3yO4yaThIX MEXaHU3MOB» MPU BHIOJHEHUH
KMHEMaTHUYE€CKOT0 aHaju3a MHOTOCTYIIEHYAThIX 3y0UaThIX MEXaHU3MOB. B 3TOM city-
4yae MCXOJHBIMU MapamMeTpaMu SBIISIIOTCS:

-4aCTOTA BPAILLIEHUS BXOAHOTO BaJIa,;

-yrcia 3y0beB KOJIEC, BXOASIINX B MEXAHU3M.

Kpome Toro, st HarJIssTHOCTH Ha JIMcTe nToKymeHTa Excelmoryt OvITh Tpen-

CTaBJICHbI KMHCMATHUYCCKUC CXCMbl PACCUUTBIBACMOI'O MCXAaHU3Ma U HCO6XOI[I/IMBIC
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aHATMTHYECKHUE 3aBUCUMOCTH, JIeKAIUe B OCHOBE pacyeToB. [1o xemanuio mpemnoaa-
BaTeJsl UCXOJHBIC JAHHBIC KAKIOW 3a7a4ll MOTYT OBITh JIETKO pa3OMTHI HA HEOOXO-
JMMOE YKCJIO0 BapUAHTOB (BIUIOTH JO YKciaa 00y4aeMbIX B TPYIIIE), YTO TOBBIMIACT
WHUBUTyIbHOCTh U OTBETCTBEHHOCTh TIPH PEIICHUH 3a71a4.

[Ipoliecc BBIYMCIEHUI 3aKIIOYAETCS B BBEJIEHUU CHUCTEME MCXOJHBIX JaHHBIX,
COOOIIEHMU HEOOXOJIMMBIX aHATUTUYECKUX 3aBHUCHUMOCTEU W TOJyYEHHH pe3yibTa-
TOB, MPEACTABIECHHBIX B Y00HOU TabnuyHOU hopme.

Ha pucynke 33 mpenacraBieH ¢pparMeHT J0KyMeHTa B cpeae Excel,koropsriit mo-
3BOJISICT OMEPATHUBHO MPOBEPATHh PE3yJbTAThl PACUETOB B IPUMEpPAx 3ajJad Ha TpaK-
THYecKoM 3aHsATHH Ned «KuHeMaTHUeCKuil aHanu3 3y0daThlX Mepenay» 1mo JUCIUTI-

JIMHEC «TCOpI/IH MCXaHN3MOB U MalllMH>» B COOTBECTCTBHUH C BapHaHTaMU.

l’:ﬂ FPaiin [paeka Buo  Beoraeka  Popear  Cepeuc Oansele  Owkno Copaska
J5d 2 & 2B f 9 EARRS U VNN T I VI O O
W13 - Fx
A | B | ¢ | b | E | F [ G| HI[ I |
1| 3aaaya Ne4
| 2 sapwan 1 2 3 4 & a]
El AAHO M LT T T T
EN nl 1800 1801 1802 1803 1804 1805
BN z1 11 12 13 14 15 16
| B | z3 > 23 24 25 2B 27
| 7 3 15 16 17 18 19 20
| G | z4 45 46 47 48 49 50
ER z4' 20 21 22 23 24 25
| 10 ] z5 10 11 12 13 14 15
11
| 12 ] [// HANTH
RE i —— N — r |nH 1000 1072 1142 1210 127 4 133,7[
14 ! cm 2 cm. Jom.
| 15| NPOMENYTOUHBIE BEINHCIEHHA
| 16 | N 13 200 192 185 179 173 1869
(177 Dia=— 7y =m U g W 300 285 276 2B7 253 2A0
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z
ﬂyw =U13=2—3 U, =Us, _Z4 U1H 1800 1679 1578 14591 1416 1350
ﬂ ’ Z) 23‘
| 21 | -
'+2 ! _
¥ 4 -
W 4 b W[ THTYA A zagava 1 A zamaMaZ j zanada 3 pzamadad /S 4] | Ll_l_‘
FoToso MUM A

Pucynok 33 -®parment untepdeiica cuctemsl EXCelc moctaHOBKOM 1 penieHueM
3ama4n npaktudeckoro 3aHsaTHs Ned o nuctumuimae TMM mo 6 BapuanTam

Hcnons3oBanue cucreMsl Excels X04€ MPOBCACHUS IIPAKTUUCCKUX 3aHATHUH 110

JUCIUITIIMHEC «TeOpI/IH MECXaHU3MOB U MAILIMH> ITIO3BOJISCT.
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- ABTOMAaTHU3UPOBATh BBIIIOJIHEHNE MATEMATUYECKUX OIEPALIMM B XOJI€ 3aHATHS,

- IPUBUBATh 00y4yaeMbIM HaBBIKU MoJib30BaTes [I19BM;

- OCYILECTBIIATh ONEPATUBHBIM KOHTPOJIb 3@ MPABWIBHOCTBIO U TOYHOCTBIO BbI-
NOJIHEHUS 00y4yaeMbIMU HEOOXOIUMBIX MHKEHEPHBIX PACUETOB,;

- pacIIMpATh JUAIa30H COYETAaHUN MCXOIHBIX JAHHBIX U KaK CIEICTBUE PE3ylb-
TaTOB BBIYHUCIICHUN;

- OCYILIECTBJIATH MOJECIMPOBAHUE KHHEMATUYECKUX XAPAKTEPUCTUK CUHTE3U-

PYEMBIX 3y04aThIX MEXaHU3MOB (ABTOMATH3AIIMIO TPOSKTUPOBAHHS).

2.6 Cucrema MathCAD
2.6.1001mme noI0KeHus

MathCAD - uHTerpupoBaHHas CHCTeMa ISl IIPOBEIACHHUS MaTEeMAaTHUECKUX U
WHXEHEPHO-TEXHUYECKUX pacdyeToB. OHA BKIIOYAET TEKCTOBOM PEAaKTOp, BHIYUCIIHU-
TeNb U rpaduuecKuii mpoueccop.

TexcToBOW pegakTop CIYXKUT JUTs TOJATOTOBKA KOMMEHTapHUeEB K pacueram. Hc-
MIOJIB3yEeMbI€ TTPU 3TOM 3aBUCUMOCTH HE BBIUYUCIISIOTCS.

BeruncnuTens 3a caetT Habopa BCTPOCHHBIX (DYHKITUH MO3BOJISIET PemIaTh CIOXK-
Hble MateMatudeckue 3amaun. MathCAD comepkUT TPUTOHOMETPHYECKHE, alred-
pauwdeckue, crenuaibHble W Apyrue (yHkmuu. MmeeTcs BO3MOXKHOCTH CO3JaHUS
M0JIb30BATENBCKUX (DYHKIIHIA.

['paduaeckuii mporeccop obecrneunBaeT rpaduueckoe MpeCTaBICHUE PE3yilb-
TaToB pacueToB. [Ipu 3TOM (QyHKIIMU MOTYT OBITh OTOOpPaXKEHBI B MPSMOYTOJIBLHOU U
MOJIIPHOM CHCTEMaxX KOOPAWHAT, Ha Tpadukax ¢ OOBIYHOW W JorapuMHUUECKOn
IIKaJION U T.JI.

Pa6ora B cucteme MathCAD BBINOJIHACTCS ¢ HCITOJIB30BAHUEM:

- TJIABHOTO MEHIO CUCTEMBI;

- KOMaHTHOM CTPOKU C BHOCUMBIMU B HE€ KOMaHaMH1 U TTapaMeTPaMH;

- GYHKIIMOHATFHBIX KJIABHIII U UX COUYETAHUS.

JI1s1 OCHOBHBIX OIlepanyvii MOKHO IPUMEHSATH.

- F5 -3arpy3ky ¢aiina,



70

- F6 -3anmcs daiina,

- Ctrl+Y - Beinenenue pparmenTa;

- F2,F3 -xonupoBanue, ynaienue pparmenTa B 0ydep;

- F4 -BcraBky u3 6ydepa.

AJNTOpPUTM pElIeHUS MaTeMaTUYECKOW 3ajaud HaOUPaeTCs B BBHIYUCIUTEIHHOM
OJIOKE C MMOMOIIBIO U3BECTHBIX apu(PMETUIECKUX OMepaTopoB: +, -, *, =, <, >u Tomy
Mog00HOe, a TAKKE MATEMATHYECKHX CHMBOJOB. X:J:N M IPYrHX, BBIOMPACMBIX H3
COOTBETCTBYIOIIUX IIA0JIOHOB.

31mech HEOOXOMMO TaK)KE YIUTHIBATh CIICIyIOIIEe:

1) [TepemeHHBIM TPUCBAMBAIOTCS 3HAYCHHS, Hanpumep, x: = 2.0.

2) 3ajiaHue YMCIIOBOM MOCIICIOBATEILHOCTH BBITIOTHSICTCS:

- ¢ marom, paBaeiM 1, N:=0..5;

- ¢ marom, He paBHbIM 1, 3anatotcs: N:=Nuau, Ncnen, NkoH.

3) Peanuzanust BCTpoeHHBIX (DYHKIMI OOLIEr0 Ha3HAYCHHS BBITIOIHACTCS HMX
IpsIMBIM HAOOPOM WJIM TIEPEHOCOM B COOTBETCTBYIOUIHH OJI0K U3 11a0JIOHOB.

4) BepxHHe W HIKHHE HHICKChI MOTYT OBITh BCTaBJICHBI 4Yepe3 COOTBETCT-
BYIOIITUE TTA0JTOHBI.

5) BripaskeHue BBIYMCIISICTCS TIOCIIE TOJICTAHOBKY 3HAKa PaBEHCTBA =.

6) OcHOBHBIE (PYHKITUH HHTEPIOISAIUH:

-linterp (vX, vy, X) -Bo3BpaIaeT 3Ha4CHUE P JTUHSHHONH MHTEPIOAINH Y(X);

- cspline(vx, vy) -Bo3BpalaeT BEKTOp KyOMUYECKOTO CIlIaliHa,

- pspline(vx,vy) -Bo3Bpariaet BEKTOp mapaboIMIecKoro CriiaiHa,

-interp(vs, vX, Vy,X) Bo3BpamaeT 3Ha4ueHue y(X) IPH CIIAHH HHTEPIIOJISIIHIH.

7 OcHOBHBIC (DYHKITUU PETPECCHOHHOTO aHAIIN3A:

- corr (VX, Vy) -Bo3BpainaeT KodhHUIMEHT KOPPEISIHIH;

-slopl (vx, vy) -Bo3Bpaiaer K03pPHUIHEHT I JIMHEHHON perpeccuu (IMITU-
pudeckoii popmybl) y(x) = ax+Db;

- intercept (vx, vy) Bo3BpamaeT kodddummeHT b;

-linear ) = ax+b - Bo3BpallaeT ypaBHEeHUE TUHEHHON PETPECCHH.
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Jlist rpaduueckoro mpeAcTaBIeHUS YHCIOBBIX MocienoBarensHocteid B Math-
CAD ucnonp3yroTcs Cleayomue JeHCTBHS

- KypCOp YCTaHaBJIMBAETCSI B MECTO JIEBOT'O BEPXHETO yIJIa 0JI0Ka IrpaduKy;

- B myHkTe BeraBka/l paduk BeiOupaeTcst HeoOXOaMMBIH BHI TpaduKa;

- IBOMHBIM IIIeTYKOM JjieBoi kiaBuiei Mbimun (211[JT) oTkpbIBaeTCsi OKHO yCTa-
HOBKH IIapaMeTpoB rpaduka;

- B abyioHe rpaduka npoCTaBISAIOTCS UMEHA IEPEMEHHBIX OCEH;

- BBOJUTCSL Kypcop B paMmKy rpaduka. ITocne naxarus knasumm Enterrpagux

OyZAeT MOCTPOEH.

2.6.211pumenenne cuctempl MathCAD nipu aBTOMaTH3aMK MPOEKTHBIX pacye-
TOB B PaMKaXx BbIMOJHEHUSI KOHTPOJIbHON paboThl Nel «Y3en kapraHHOro Baja Mpu-
Boja arperara tpancmuccun aBromoomiss KamA3-4310» mo gucrummae «Jletanm

MalllrH 1 OCHOBBI KOHCTPYHUPOBAHUA>

B oOpazoBarensHOM mpoliecce Mo IUCHUIITUHE «JleTann MalliH U OCHOBBI KOH-
ctpyupoBanus» cuctema MathCAD ucnonb3yeTcst 1iss aBTOMAaTHU3alANA PACYeTOB U
OCYIIECTBJICHUSI KOHTPOJISI MPABUIBHOCTH BBITIOJIHEHHBIX KOHTPOJBHBIX 3aJaHUM, a
TaK)Ke JJIs1 MPUBUTHSI KypCaHTaM HEOOXOIUMbIX HABBIKOB MPUMEHEHUs] MHpOpMaIu-
OHHBIX CPEJICTB IIPU PELICHUH TPOEKTHBIX 33]1a4.

B sTOoM ciiydae HCXOAHBIMU MapaMeTPamMu SIBISIOTCS

- MOMEHT Bpalll€HUs Ha BBIXOAHOM Bally pEIyKTOPa;

- 4aCTOTAa BPAILIEHUS BBIXOJIHOTO Bajla PElyKTOpa;

- IepeJaTOYHOE YHUCIIO PEYKTOPA;

- BHYTPEHHU AuaMeTp ¢IaHia;

- HApY>KHBIN JuameTp (IiaHia;

- IUaMETP OKPYKHOCTHU LIEHTPOB OOITOBOTO COSAMHEHHUS;

- MaTepuaj CBApHOTO COEIUHEHUS;

- MaTepual pe3b00BOr0 COSTUHEHUS.

B xozne pacuyeToB onpenenstores:

- 4acToTa BpallCHUA BXOJHOI'O Baja,
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- CHJIBI, ICUCTBYIOIINE HAa PACCUYNTHIBAEMbIE COETMHEHNS;

- KacaTeIbHbIe HANIPSDKEHUSI B CBAPHOM IIIBE;

- IOITyCKaeMble HaIlpsDKEHUs B CBAPHOM ILBE IIPU PACTSKEHUH,

- KacaTeJabHbIe HANIPSDKEHUS B CBAPHBIX 1IBAX MPHU MEPEMEHHON HArpy3Ke;

- HaIlpsDKEHUS B Tese OOJITOB;

- cuJIa 3aTSDKKU 00JITOBOTO COEIMHEHUS,

- JIOMyCKaeMO€e HampsyKEHUE Ha PacTsHKEHHE Ui 3aTAHYTOro O0Ta mpu JAencT-
BUU BHEIIHEW HArpy3KH;

- BHYTPEHHUHN AMaMEeTp pe3bObl 00IITa,;

- ICUCTBYIOIME KacaTeIbHbIC HATIPSHKEHHSI B CEYEHUH 00JITa,

- HapY>XHbIH AuaMeTp 00JITa COeIMHEHUS,

- kK03 puIMEeHT 3amaca MPOYHOCTH PE3LOOBOTO COSTUHEHUS;

- aMIUTUTYHOE HanpsKeHue Oonra.

[Tporecc BbIYMCIEHUM 3aKIIFOUAETCSl B BBEACHUH B CUCTEMY MCXO/HBIX JIaHHBIX,
COOOIIIEHNH €1 HEOOXOAMMBIX aHAJTUTHYECKUX 3aBUCUMOCTEN U MOJIyUYEHUU PE3yib-
TaTOB.

Ha pucynke 34 npencraenen ¢parmeHt nqokymenta B cpeae MathCAD, xoro-
PBIN MO3BOJISIET ONEPATUBHO NMPOBEPATH PE3YJIbTAThl PACYETOB B paMKaX KOHTPOJIb-
HOU paboThl Nel o aucuumnne «Jletanu MaluH U OCHOBBI KOHCTPYHUPOBAHUSI.

Hcnonp3oBanue cuctembl MathCAD B xo1e aBTOMaTu3aiuy pacuyeToB MO KOH-
TPOJIbHOM paboTe MO MUCUUILIMHE «/leTany MamuH U OCHOBBI KOHCTPYHWPOBAHUS»
MI03BOJISIET:

- aBTOMATH3UPOBAThH BHIMOJIHEHHE MaTEMAaTHUYECKHUX OTEpallHii;

- MPUBUBATh 00y4aeMbIM HaBBIKH TOJIb30BaTeNs [I19BM;

- OCYUIECTBJIATH OTNEPATUBHBIN KOHTPOJb 3@ MPABUIBHOCTHIO U TOYHOCTHIO BbI-
HOJIHEHUS] 00y4yaeMbIMU HEOOXOIMMBIX UH)KEHEPHBIX PACUETOB,;

- pacuMpsATh JUana3oH COYETAHUNM MCXOJHBIX JaHHBIX U KaK CIEJCTBUE PE3YJIb-

TaTOB BBIYMCJICHU,
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- MOJIETIMPOBATh CBOMCTBA PE3b0OBOTO U CBAPHOTO COCIMHEHUI B 3aBUCUMOCTH
0T TpeOyeMbIX XapaKTEPUCTUK pabOThI MPOEKTUPYEMOTO y3J1a arperata TpaHCMHUCCHU

(aBTOMAaTH3aIUS IPOCKTUPOBAHUS).

I Mathcad Professional - [£3 1 2006-Huronaes.med]

ﬁ File Edit “iew Ingett Format Math Sembolic: window  Help
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Pucynok 34 -®parment nnatepdeiica cuctemsl MathCAD ¢ mocranoBkoi
U pelIeHUEM 3a/1a4i KOHTpoJibHOTO 3aaanus Nel mo qucrurummae JIMuOK

2.7 CucreMa aBTOMAaTH3HPOBAHHOT0 KOHTPOJIsI 3HaHUI AsSistent
2.7.1HavanpHbIE CBEIEHUS

2.7.1.1Ha3Hauenmue:

- IPOBeICHNE KOHTPOJIS 3HAHWU U TecTupoBanus (Assistent);

- coznanue tectoB (Assistent Builder);

- o0beuHeHME TecToB (ASsistent Join);

- pa3paboTka oOydJarIux mporpamMm Ha ocHoBe PowerPointis nakera Micro-

soft Office.
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2.7.1.2B03MOKHOCTH.

- HCTIOJIb30BaHUS PA3JIMYHBIX TUIIOB BOTIPOCOB,;

- 3a/TaHUS] KPUTEPHUEB OLICHKH,

- “cronb3oBaHus rpaduueckux ¢ainos popmaros JPG, GIF, BMP, DIB, WMF,
EMF,ICO, CUR;

- KCTI0JIB30BaHMs MyJbTUMeAUNHbIX (aitnos - Bugeo: AVI, MPG; ayauo: MP3,
WAV, MID;

- y4eTa pa3IMdyHOM CIIOKHOCTH BOIIPOCOB;

- 3a1aHUS YCIOBUHM (hOPMHUPOBAHMS BEIOOPKU BOTIPOCOB MIPU TECTUPOBAHUMY;

- HAKOTIUTEJIbHOTO CTAaTUCTUYECKOTO aHaIM3a 1O OTBETaM Ha KaKIIbIi KOHKPET-

HBII BOIPOC.

2.7.20pranu3zanusi KOHTPOJIA 3HAHUN

[IpenmyiiecTBa TECTOB MO CPAaBHEHUIO C APYTUMH (POpMaMU KOHTPOJIS

- OBICTpOTA,;

- TEXHOJIOTUYHOCTD U, KaK CIIEICTBUE, SKOHOMUYHOCTb,

- UCKJIIOUEHUE BIUAHUA CyOBEKTUBHBIX (DAKTOPOB;

- IOBBIIIEHHAs! TOYHOCTh U 00OCHOBAaHHOCTH TECTOBOI OILIEHKH, BHITEKAIOIINE U3
BO3MOYKHOCTEH TeCTa KaK Cpe/iCTBA IeJarorn4eckoro n3MepeHus.

ABTOMaTH3UPOBAHHBIN KOHTPOJIb 3HAHUHN MO3BOJSET OOBEKTUBHO OLEHUTH 3HA-
HUsI 00y4aeMbIX IPH YKOHOMHUYU BPEMEHH 3aHTHUS (M MPENoaBaTels) U CTUMYIHPY-
€T MOBBIIIEHUE KauecTBa OOYUEHHUs 3a CUET YCUJICHUS aKI[EHTa Ha TPYAHBIX JJIA yC-
BOCHHSI TOJIO)KEHUAX W TIOBBIIICHHUS OTBETCTBEHHOCTH OOY4YaeMBIX 3a Pe3yJbTaThl
caMoCTOATENbHON paboTsl. HyXHO, OAHAKO, UMETh B BHUJIY, YTO MPOCYETHI, JIOIY-
IICHHbIE TPU BHEAPEHUU 3TOTO METOJA KOHTPOJIS, MOTYT HPHUBECTH K HEBEPHOU
OlLIEHKE 3HAaHWUW, BOBHUKHOBEHHUIO KOH(JIUKTHBIX CUTYalMid M K IMOJHOM AUCKpEaAnTa-
IIUM CaMOM U/Ie aBTOMATH3UPOBAHHOTO KOHTPOJIS.

Haubonee pannonanbHON NpeACTaBIsAETCS CASAYIONIas CXeMa OpraHU3aluy aB-

TOMATU3UPOBAHHOT'O KOHTPOJIA 3HAHUU:
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1 Onenka nenecooOpa3HOCTH aBTOMATH3UPOBAHHOTO KOHTPOJISA. ABTOMAaTHU3M-
POBaHHBII KOHTPOJIb 3P(PEKTUBEH B TEX MPEIMETHBIX 007aCTAX, KOTOPbIE MOIAAI0TCS
dopmanmzanun (OONBIIMHCTBE €CTECTBEHHOHAYYHBIX M TEXHHUUYECKHX JAWCIHILIMH).
Kpome Toro, ciemyer ydecTb, uTo Jierko (opmanusytorcs 3aganus 1-3 ypoBHeit
clokHOCTH (TpoBepka (popMallbHOTO 3HAHUS, TUTIOBBIC 3a7a4yl, 3a7a4H MOBBIIICHHOM
CIIO)KHOCTH), 337au¥l )K€ YETBEPTOro YPOBHS CIOXKHOCTH (HECTaHAapTHBIC, TBOpYE-
CKHE 33aJ]a4i) OYTH He MojiatoTcest popManu3anuu. ITU 00CTOSITEIHCTBA OTPaHIYIH-
BaIOT BO3MOXKHOCTH U 00JIaCTh IPUMEHEHUS! METO/A.

2 CocraBrieHue 3a/laHUui KaKeTCS OYEBUIHBIM U JTOCTYIHBIM JIFOOOMY Mperno/ia-
BaTENIO. 3aJaHus JOJDKHBI pa3pabaThiBaThCs CIEUAINCTOM BBICOKOTO YpPOBHS B
NaHHOW mpeaMmeTHoN obnactu. Kpome toro, tecroBas 0aza 00s3aTeNbHO JOJKHA
MIPOXOJIUTH YePe3 arpoOaInio.

3 IlpoBeneHune aBToMaTU3UpOBaHHOrO KOHTposs. Ilepen mepBeiM Ui oOyuae-
MBIX TECTUPOBAHUEM HEOOXOAMMO Pa3bsICHUTh UM MOPSAOK pabOThl C IPUMEHSAEMBIM
IPOTPAMMHBEIM CpelcTBOM (1Iesieco00pa3Ho 3amyCTUTh JEMOHCTPAIIMOHHBIA TECT).
OTO0 MO3BOJIUT U30€XKaTh TEXHUYECKUX OLIMOOK. 3aTeM cieAyeT 0ObSICHUTH MOPSA0K
padoTHL.

4 AHanu3 pe3yabTaToOB KOHTPOJA. TOJIBKO peaabHOE TECTUPOBAHUE MOXKET OIl-
pEeAEIUTh BOCIIPUSATHE KOHTPOJIbHBIX BOIPOCOB 00ydyaeMbIMU. /{11l 1og00HOM OLIEHKH
HEOOXOMM TOJIBKO HAaKOMUTEIbHBIN CTATUCTUYECKUI aHATTN3 MO0 OTBETaM Ha KaXKbIi
KOHKPETHBIN BOIIPOC. AHAIM3 MOJAOOHON CTaTUCTHKHU IO3BOJISIET BBISIBUTH HEAOCTA-
TOYHO PACKPBITHIE B Ipoliecce 00y4eHUs BOIPOCHI, a TAKKE€ HEKOPPEKTHO chopmy-

JIMPOBAHHBIC 3a/1aHNA.

2.7.3Tun oTBeTa (3a1aHusN)

Assistentiogaep)kuBaeT HECKOIBKO THITOB 3a1aHUM:

1 [IpocToii BEIOOP MpeAyCMaTPUBAET BBIOOP OJJHOTO U3 MPEIOKEHHBIX BapUaH-
TOB OTBETA. DTOT TUM 33JJaHUH MHTYUTUBHO TIOHITEH y4JaluMcs, BBOJ OTBETa TpeOy-
€T MUHUMAJBLHOTO BPEMEHH, Mpolieypa 00paboTKU OTBETa MpeAesbHo npocta. He-

JOCTAaTKUA MPOCTON BHIOOPKH - CYIIECTBEHHAsi BEPOATHOCTh YTaJbIBaHUs MPABUIBHO-
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ro OTBETAa, BO3MOYKHOCTh 3allOMUHAHUSI HEBEPHBIX OTBETOB. 3aLUKIMBAHUE HCKIIIO-
YUTEIbHO HA OJMHAPHOM BHIOOPKE HMCKIIOYAET OoraTeiiine BO3MOXKHOCTU MpUMEHe-

HUS TIEJArOrM4eCKUX TEXHOJIOTHH. HpI/IMCp:

Y 3VBYATOU IIEPEJ[AYU, [10 CPABHEHUIO C PEMEHHOHU

- 8blUUE CKOPOCD U Bblile MOUHOCTD;

- 8blUUE CKOPOCTb, HO HUMICE MOUWHOCTY;

- HUdICe CKOPOCMb, HO blile MOUHOCTY;

- HUdICe CKOPOCMb U HUNCE MOWHOCD.

2 MHoxecTBeHHasi BBIOOpPKA - BBHIOOP HECKOJIBKMX W3 MPEIOKEHHBIX BapHaH-

TOB OTBETa. DTOT THUIM 3aJaHU MHPOPMATHBEH, 1a€T BO3MOXHOCTh YUECTh YACTHYHO
npaBUJIbHBIE OTBETHI. HemocTaTku T€ ke, 4TO U y MIPOCTON BBIOOPKH, a TAK)KE OTCYT-
CTBHE OOILIEHPHU3HAHHOMN Mpoleaypsl 00padboTku oTBeTa. B Assistentucnonb3yercs

MOIM(ULIIMPOBAHHBIN aBTOPOM METOA XaMmMepa, MpU 3TOM KOJIMYECTBO OajioB 3a

OTBET OIPEACIIACTCA CJICI[YIOHICﬁ 3aBUCHMOCTBIO.

> mk
_ =1

K 12]

rae Mi=1, eciu I-Thiii BapraHT oTBeTa BhIOpan (M=0, eciu I-ThIii BapuaHT OTBETA HE
BBIOpaH),
K; — koruecTBO 0a/LIOB, HA3HAYEHHOE MPH COCTABJICHUH TECTa 3a I-ThIi BapHaHT
OTBETA,
N; — KOJIMYECTBO BapUAHTOB OTBETA, KOTOPHIM MPH COCTABJICHUM TECTAa Ha3HAYEH
HEHYJIEBOM Oa,
N, — KOJTMYECTBO HECOBITA/ICHUI MTPU BHIOOPE BAPHAHTOB OTBETA.

3areM KOJIM4ecTBO OAJIOB 3a OTBET MEPEBOAUTCS B %0 MPaBUIHHBIX OTBETOB.

[Tpumep:

VYKAKUTE YETHBIE YUCJIA:
o5 k1= 0,
o6 k2=1,
o7 k3= 0,

08 k4= 2,
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HpI/I IIPaBUJIIBHOM OTBETC MAKCHUMAJIBHO MOKHO ITOJIYYHTh.

VKA’KUTE YETHBIE YU CJIA:

o5 k1= 0,
V6 k2= 1,
o7 k3= 0,
VI8 k4= 2,

N,=2 (umeromes osa eapuanma omsema c nenynesvimu Ki: K2 = 1u k4 = 2)
N,=0 (6v16panst 6ce npasuibHble BapUaAHMbL OMEEMOE U He SblOPAH HU OOUH U3 He-
NPABULLHBIX 8APUAHINOB)

mk;
K:; :O[(D+1|1+O[(D+1E2E2:§DZ:3
n +n, 2+0 2 '

[Ipenmnosioxum, 1aH OTBET

YKA’KUTE YETHBIE YHUCJIA:

u[s) k1= 0,
o6 k2=1,
M7 k3= 0,
M8 kd= 2,

Toraa =2, =2 (MMEITCs 2 HECOBMACHHUS — OIIMOOYHO BHIOPAHO YKCIIO 7, a TaKXKe
HE YKa3aH OJH U3 MPABUILHBIX BAPHAHTOB — YHCIIO 6).

3 BBox ¢ kmaBuatypbel. Hanbomnee 0JM30K K TpaaUIIMOHHOW (opMe KOHTPOJIS
TUN 3a7aHuii. BeposITHOCTh yraJabIBaHUS MUHHMAaJIbHA, METOAMYECKH IEHHO CaMo-
cTosiTeNbHAsT (OPMYIMpPOBKa OTBeTa. HEmoCTaTOK - CIOXKHOCTh CHHTAKCHYECKOTO
(Tem Ooyee - CEMAHTHYECKOIO) aHalM3a OTBETA, HEBO3MOXXKHOCTh B DSJIE CIIydacB
MPETYCMOTPETh BBOJ YYAIIMMCSI PA3IMYHBIX CHHOHMMOB, BCEX YACTUYHO TPABUIIb-
HBIX OTBETOB W T.NI. YKa3aHHBIM TUI 3aaHuii HanOosee dYHPEKTUBEH MPU MPOBEPKE

Pa3HOro pojia TEPMUHOB, KOHCTAHT, fat. [Ipumep:

CKOJIBKO KOJIEC B ITPOCTOH 3VBYATOH ITEPEJJAYE? (OTBET BBE-
JIUTE [THUDPOH)

B 3TOM ciydae mpenrycMOTpeHO yKa3aHue Ha pUCYHKE (TO eCTh TpeOyeTcs COooT-

BCTCTBCHHO BOIIPOCY YKa3aTb 3JICMCHT CXCMbI, YPAaBHCHHUC, IICPCMCHHYIO, TOUYKY Ha
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rpaduke u T.71.). 3aJaHKsI TAKOTO THIIA MPAKTHYECKU HE3aMEHUMEBI MTPH aHAIHN3e Tpa-
¢udecknx n300pakKeHUN: OKOH KOMIBIOTEPHBIX MPOTPaMM, CXeM U rpapuKoB PyHK-
[IUOHUPOBAHUS PA3IUYHBIX OOBEKTOB U T.1.

[Ipumep:

VKAJKUTE HAIIPABJIEHUE OKPY)XHOM CHJIBI (®aiin unmocmpayuu
demo?2.gif)

Tun Bompoca «IlocnenoBaTenbHOCTH» MPEANOIAraeT, 4To 00y4yaeMoMy 3a/1aeT-
Csl BOIIPOC M JIaeTCS HAOOp TOTOBBIX AJIEMEHTOB (HANpPUMEpP, TEXHOJIOTUYSCKHUX Olle-
parmii). B ero 3ajady BXOJUT paccTaHOBKA 3TUX 3JIEMEHTOB B MPABUIIBHOM MOCIIEI0-
BaTEIbHOCTH. BeposITHOCTDL yranpiBanus (IpH YHCIIC AJIEMEHTOB OoJiee TpeXx) - He-
3HAUUTENbHA. DTOT THI BOINpPOCAa OCOOCHHO PE3yIbTAaTHUBEH B TE€X MPEIMETHBIX 00-
JacTsaX, Te TpedyeTcss 4eTKOe 3HAHHWE MOCJIECIOBATEIHLHOCTH OIEpaIuid, NeWCTBHMA
WM MPAaBUIIBHOE B3aMMOPACIION0XKEHNE 00 BEKTOB.

[Tpumep:

VKA’KUTE OKPY)KHOCTH 3YBUATOI'O KOJIECA, HAYHUHAA C HAU-
MEHBIIET'O JTUAMETPA:

0 6nAOUH

0 OCHOBHAA

O HAYaAbHASA

O deaumenbHas
O 6epuium

2.7.4.Pa3paboTKa TECTOB
2.7.4.1Co3nanne HOBOTO TeCTa

Ecmm Brr eme He mMeere OOIIETO MPEACTABICHHS O TMPOrpaMme, HAKMHUTE

KHOHKy [ CHOBHEIE CEE0EHMA |

Bamyctute mporpammy AssistentBuildem maxxmute kHONKy «Co31aTh HOBBIH
tecT». Eciu Tpedyercs 3arpy3uTh CyHICCTBYIOIIMNA TECT, TO BOCIOJIB3YHTECh KHOI-

KoM «OTKpBITh TECT.
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2.7.4.2PenakTupoBaHue 3aaHui

[Tocie co3ganus HOBOTO TecTa (MJIM OTKPBITHS CYIIECTBYIOIIET0) HEOOXOIUMO
3aMOJHUTH 0a3y C 3aJaHUSAMHU, IS Y€T0 3aMOJHUTh MOJIS IKPaHHON (OPMBI:

- Bonpoc. Beeaure popmynupoBky 3amanusi. [Ipu 3TOM MOXKHO UCIOJIB30BaTh
oybep Windows -Bsi moxkere komupoath (Ctrl-C) unu Beipesats (Ctrl-X) TekcT u3s
JOKYMEHTa, OTKPBITOTO APYrod MPOrpaMMON - pPEAaKTOpPOM TEKCTOB (Hampumep,
MicroSoft Wordunu NotePad)u BCTaBiATh 3TOT TEKCT B IMOJII 3KPaHHOH (HOPMBI
AssistentBuilder (Ctrl-V).

- @aiin wimocTparuu. JIro0oe 3a1aHne MOXKET COMPOBOXKAATHCS TpapUUESCKUM
nu3zo0paxenreMm. BBeaute mMms ¢aiina (0e3 ykaszanus nytu!) WM BOCHOJIB3YyHTECH
KHONKOM «O030p». Homyctumsl dopmatel rpaduxu JPG, GIF, BMP, DIB, WMF,
EMF,ICO, CUR.

- Bux otBeTa. YKaxxuTe HYy)KHBIN THIT OTBETA (3a1aHU):

— Bua oTeeTa:
% MpocTol eeifop
{” MHoMECTEEHHBIN BRIGOp
i~ Beon c knaeuarypel

(™ YkasaHue Ha pUCYHKE
[MocnepoparensHOCTE

BapuaHTBI OTBETOB:

- s 3aganus <IIpocroit BeIOOp> BBeauWTe OT 2 10 6 BapMaHTOB - OJHMH IIpa-
BUJIBHBIN, OCTAJIbHBIC HEMPaBUIIbHBIC (B TOM YHCJIC HEMOJHbIC, HETOYHBIC, 32 KOTO-
pbIe TaK)Ke MOYKHO Ha3HAYUTh HEHYJICBOU Oall);

- 151 3amanisg <MHOKECTBEHHBI BHIOOP™> BBEAUTE OT 2 10 6 BapHaHTOB - He-
CKOJIBKO (XOTh BCE€, MUHUMYM — OJMH) MPaBUIbHBIX OTBETOB (KaXXIbIl M3 KOTOPHIX
MOJKET OBbITh OIICHEH Pa3HbIM KOJIMYECTBOM OaJJIOB), OCTaJbHbBIC - HEMPaBUIbHBIE (C
HYJIEBBIM 0aJIIOM);

- 151 3ajanns <BBoJI ¢ KJ1aBHATyphI> BBeaUTE OT 1 10 6 BApHaHTOB MPaBUIILHO-
ro oTBeTa (MOYKHO BBECTH TaKXKe W HEIOJHBIC, HETOUHBIC BAPUAHTHI OTBETA, 32 KOTO-
phle HA3HAYWTH HEHYJICBOW 0aun);

- U151 3a1aHus <Y Ka3aHWe Ha pUCYHKe™> BBeAWTE OT 1 10 6 BapHaHTOB IIPaBUIIb-

HOT'O OTBETA B BHJIC KOOPJWHAT COOTBETCTBYIOIICH 001aCTH pUCYHKA (I Yero JBa-
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Kbl IENKHYTh B TTOJIE BBOJA, C TIOMOIIBIO MBI BBIJACIUTH HY)KHYIO 00JIACTH pH-
cynka u Haxatb OK);

- nust 3aganus <[locienoBaTenbHOCTE™> BBEIUTE OT 2 10 6 2IIeMEHTOB TOCIIE0-
BaTENLHOCTU U 0T 1 10 6 BapMaHTOB NMPaBUIBHOTO OTBETA B BUJE MPABUIBHOW I10-

CJIeIOBATEIbHOCTH yKa3aHHs deMeHTOB (Hanpumep, 15342).

2.7.4.30mnepaiuu ¢ BOpocamu

[lepexon x gpyromy BOmpocy.

Hcnonp3yeTcst 0ObIYHBIN AJ1 6a3 JaHHBIX OOBEKT yNPaBICHHUS

C KHOMKAMH Mepexojia K MepBoMYy, MPEIbIAYIIEMY, CICIYIONIeMY U MOCISIHEMY BO-
IpoCy, a TaK)Ke TCKCTOBBIM I0JIEM, KOTOPOE MOXKHO HCIIOJIb30BaTh JJIS TMepexoa K
BOIIPOCY 110 HOMEPY.

Y nanenue Bompoca: s MOJHOTO YAaJeHHs 3aflaHus — KHOIKa «Y JaUTh BO-
IpOC.

Komnuposanue Bompoca: Bompoc (Bce 3ajJaHKe) MOXKHO CKOMHUPOBATh B MaMSTh
(6ydhep WindowsHe ucmosnib3yercs) KHONKOH «KOomMpoBaTh BOIPOC.

JloGaBieHune BOmpoca: HOBBIM BOMPOC 100aBis€TCS KHOMKOM «BCTaBUTH BO-
npoc» (Oyner mo00aBiieH MyCTOM BOMPOC WJIM KOIHUS BOIPOCA, CKOMHMPOBAHHOTO

KHOITKOH).

2.7.4.4llapameTtpsl TECTa

dopma nmapameTpoB TeCTa aKTUBU3UPYETCst KHOMKOU «[lapameTpbl TecTa».

MoryT OBITH OMpe/IeNIEHbI CAEAYIOUINE TapaMETPHI;

- Tema (Ha3BaHUE) TeCTa, KOMMEHTAPHI K TECTY;,

- (hamusust aBTOpA TECTA,

- KpUTEPUH OIICHKH. OIIeHKa ONpeAeNsieTcs OTHOIIEHHEM HaOpaHHON CyMMBbI
0a/IoB K MaKCMMaJIbHO BO3MOXKHOH B JAHHOM C€aHCE CyMMe OalljioB, TO €CTh BBO-

AUTCST MUHHUMAJIbHOC KOJIMYCCTBO IIPABUJIbHBIX OTBCTOB B %. Ilo YMOJIYaHUIO. OT-
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anaHO - 90%, xopomio - 75%, ynosnerBoputensHo - 60% (poBHE MOKHO 3a7aTh U
JpyTue, UMEETCSI BO3MOKHOCTh BBOJIa KOMMEHTApUEB K OLIEHKAM).

- IPUMEPHOE YUCIIO BOIPOCOB MPHU TECTUPOBAHHUM: YKA3bIBACTCS KelaeMoe KO-
JMYECTBO BOIIPOCOB, KOTOPBIE OYAyT 3aaaHbl (He Oosee 0OIIero KoJudecTBa BOMpO-
co). [Ipu 3anycke Tecta mporpamma Assistenthopmupyer cirydaitHyro BEIOOPKY Tak,

YTOOBI

i\/imax Z%i\émax , (13)

1
rae N —4uciio BOIPOCOB B TAHHOM CCaHCEe pa6OTBI;

V" - MaKcuMasIbHbIi GaILT i-ro 3a/jaHus;

K —3amanHoe mpuMepHOE YHUCIIO BOIPOCOB IMPU TECTUPOBAHUH,

N — oO1iee 9rciio BOmpoCoB.

[ToaTOMY YHCI0 BOIPOCOB B JAHHOM CeaHce pabOThl MOXKET HE COBIaAaTh C 3a-
naHHeIM. Kpome Toro, TeCcTHpoBaHHE MOXKET OBITh 3aKOHUYEHO JOCPOYHO B CiIydae,
€CJIM OTBETHI Ha OCTABIIKECS BOIPOCHI HE MOTYT IOBJIHATH Ha OICHKY (Hampumep,
yke Habpano 90%);

-BpeMsI ITPOXOXKIACHHSI TECTa: YKa3bIBaCTCS BpeMs B CeKyHIax (MPUMEPHO,

40 — 60c Ha oxgHO 3amanue). Ecau oTBEeT He 3aKOHYEH, a BpeMs TeCTa MCTEKJIO, TO

OTICHKA OTPEICTSETCS CyMMOUW HaOpaHHBIX OAJIIOB.

2.7.5TectupoBanue
2.7.5.1YcTaHoBKa U 3aITyCK TeCTa

[Tocne okoHuyaHus pa3pabOTKU TECTA PEKOMEHIYETCS:

a) IPOBEPUTH MPABUIBHOCTH pabOTHI TecTa. J[JIs BBISBIICHUS BO3MOXKHBIX OIIH-
0ok (OpMYIMPOBKM 3aJaHUN M/WiIK OMIMOOK BBOJA II€JIECOOOPAa3HO B Mapamerpax
TeCTa yKa3aTh KOJIMYECTBO BOIPOCOB, PaBHOE OOIIEMY UMCIY BOIIPOCOB TECTA. 3aTeM
OTKPBITh TeCT nporpammoit Assistent.OTBeTrB Ha BCEe BOMPOCHI TECTA, MPU HEOOXO-
JUMOCTH OTKOPPEKTUPOBATh (Daiisl TeCTa U CHOBA MPOBEPUTH PabOTy TECTUPYIONICH
nporpammel. M3MeHHTh B mapaMmeTpax TecTa KOJMYECTBO BOIPOCOB Ha JKEIAEMOE

3HAUECHHUE,
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0) ycranoBuTh TecT Ha y4ueOnbie [1K. Bee daiinbr Tecta (daiin Tecta *.asku wnc-
noJjb3yeMble UM rpadudeckue (aiipl) Hy)KHO ckormupoBath B 060t OJIUH kata-
JIOT.

®aiiel JEMOHCTPAMOHHBIX TECTOB SAmMple* . *MoxHO ynanaTh 06e3 HapyIICHHs
paboTOCTIOCOOHOCTH.

daiin doHoBOro prucyHka ass.gif/ass.jp@ioxxHo 3aMeHUTH JTFOOBIM (aiaoM C
TEM K€ UMEHEM,;

B) 3amyCK TecTa MPOU3BOIUTCS JIFOOBIM U3 MEPEUUCIICHHBIX CITIOCOOOB!

- 3ammyck nporpammbl Assistent §pabsik Ha pabodem cTojie) M OTKphITHE (haiina
TecTa,

- JIBOMHOM IIETY0K MBIIIBIO Ha (haiisie TecTa;

- KOMaHIHBIM (haiiom Tuma «Assistentims_aiina_tecra».
2.7.5.2AHanu3 pe3yabTaToB

PesynbraT mociieiHero TecTa 3alUCchIBACTCs HA JAUCK (B TOM YHMCIIE W TPH Tpe-
pbIBaHUHM DPAa0OTHI) M MOXET OBITh MPOCMOTpPEH mporpammoin Assistent KHomka
«Report»).

HNmeeTrcst BO3SMOKHOCTD OCYILIECTBIISATh HAKOMIUTEIIbHBINA CTATUCTUYECKUN aHAIIN3
II0 OTBETAM Ha KaXXIbIM KOHKpPETHbIM Bompoc. [Ipm TectnpoBaHuu nporpammon
Assistentcosznatotcst Gaibl, cojaepKaine CBEJACHUS O KOJIMYECTBE U MPABHILHOCTH
OTBETOB Ha KaXIblii BOIpocC ((ailsibl MMEIOT pacimupenue .StS, mudpyrores, 3ammu-
HIeHbl OT MojauduKaiuu). [Ipu OTKpBITHH TecTa IS PeIAKTUPOBAHUS MPOTPAMMON
AssistentBuilderasromaTtruecku 3arpysaercs ¢aiia CTaTUCTUKH, JaHHBIE KOTOPOTO
oTOOpakaroTcsi B (hOpMe pPEemaKTUPOBAHMS BOMpoca. AHAIN3 MOAOOHON CTATUCTUKH
MIO3BOJIICT BBISIBUTH HEJOCTATOYHO PACKPBITHIE B Mpoliecce 00ydeHHUs BOIPOCHI, a
TaK)K€ HEKOPPEKTHO C(HOPMYIUPOBAHHBIC 3aJaHMUS.

B wHacrosimee Bpemss B cpene AsSistent aBropamu co3naHbl  00ydarole-
KOHTPOJIMPYIOILKE KypChl TI0 BCEMY KypCy IUCHUIUIMH «Teopust MEXaHU3MOB U Ma-

HIMH» U «/leTany MalrH ¥ OCHOBBI KOHCTPYUPOBAHUS»
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3 HEPCHEKTUBBI NCITOJIb30BAHUA UH®OPMALIMOHHBbIX
TEXHOJIOTWIA B MH)KEHEPHOM OEPA3OBAHUU

CoBpeMeHHBIH dTan pa3BUTHS 00pa30BaHUS B IIEJIOM M WHKEHEPHOTO B YACTHO-
CTU TpeOyeT OT MPEenoJaBaTeIbCKOro KOJUIEKTUBA OCBOCHUSI U MPUMEHEHHS B CBOEH
MEeAArorHYeCKOr MPAaKTUKE HOBEUIIUX JOCTHXEHUN T M TeXHUUECKUX CPEeACTB UX
obecrieuenus. OTAeNbHBIE HAMPABICHUS ATOTO PA3BUTHS CIEPKUBAIOTCS YPOBHEM
TEXHUYECKOTO OCHalleHus: kadenp. B 1o ke BpeMst Henb3sl HE MPU3HATh, YTO HE BCE
NEJaroru CKJIOHHBI K TAKOMY YPOBHIO JIEATEIbHOCTH, KaK Iri1y0okoe U 3h(ekTuBHOE
OCBOCHHE COBPEMEHHBIX MPOTPAMMHBIX MPOTYKTOB.

B nacrosimee Bpemst k nporpamMHbIM cpeactBaM (I1C), mO3BONSIOIIUM MOBBI-
cuTh 3G(HEKTUBHOCTH MOyUYEHUSI MHKEHEPHOTO 00pa30BaHusl, KpPOME BBILICIEPEUHUC-
JIEHHbIX, MOXXHO oTHectH Takue, kak CAIIP AutoCAD, KOMIIAC, AIIM Win
Machine u paziuuHble CUCTEMBI ISl CO3[aHUS AJIEKTPOHHBIX MPE3CHTAIMN U y4eO-
Hukos (PowerPoint, Acrobat) npyrwue.

Ceronns Ha kadeape [IM Bce nexuuu 1o aucuuiuinHaMm «Teopus MEXaHU3MOB
¥ MaIvH» U «/[eTany MammH U OCHOBBI KOHCTPYUPOBAHUS» YUTAIOTCS C UCIIOJIB30-
BaHHEM IPe3eHTAMOHHBIX TexHojorui (Power Point)B Omwkaiimieii nepcrekTuse
0KHJIaeTCAd BHEApEeHHE WH(GOPMAIIMOHHONW COCTAaBISIONICH Ha BCEX TPYIIOBBIX U
MPAKTUYECKUX 3aHSITHSIX MPU HATHMYUU JOCTATOYHOTO MAIIMHHOTO BPEMEHH.

Eme onHMM HeManoBaKHBIM (DAKTOPOM, OKMJAIOIIMM CBOETO JalbHEHIIEero
pa3BUTHS, SBISETCS PEIICHHE BOMPOCAa O CBOCBPEMEHHOM HACBINMIEHWH Y4eOHO-
HAyYHBIX TOJIpa3/IeJICHU By3a COBPEMEHHBIM JIMIICH3MOHHBIM MPOTPAMMHBIM 00ecC-
MEYECHUEM HIMPOKOTO CIEKTpa EUCTBHS, a TAKKE aKTUBHU3AIUs MPOIIEccCa OCBOCHMUS
ATUX MPOTPAMMHBIX MPOIYKTOB IMOJ MPUCTATHHBIM KOHTPOJIEM MPOPECCHOHAIOB B
3TON obOsacT (j1abopaTopuell BBIYUCIUTEIBLHON TEXHUKH M MPEMOAaBaTEISIMA WH-
(dopMaTrKH) ¢ BRIPaOOTKOM KOHIICMIIUU O €JIMHCTBE MOAX0/I0B B X UCIOJIb30BAHUH.

Haubonee nHTEpeCHBIM B HACTOSIIEE BpeMs HaM IpeAcCTaBiseTcs pa3paboTka
AJIEKTPOHHBIX YYE€OHBIX HM3JIaHUW U MPE3CHTAI[MOHHBIX MPOAYKTOB IO Pa3IMYHBIM

BUJaM y4e€OHOW AESITeTbHOCTH, a TaKXKe CHPAaBOYHO-UH(GOPMAIIMOHHBIX MOMCKOBBIX
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CUCTEM. 37IeCh TaK)K€ HEOOXOAMMa MHTETPALUs PAa3IUYHBIX MOAPA3CICHUN U CIie-
[IMAIMCTOB B JJAHHOW O0JIACTH C LENbIO BHIPAOOTKH €IUHOTO MOJIX0/a K pean3aluu
TaKUX MPOJYKTOB KaK IO MCIOJIb3YEMbIM MPHIOKEHHIM, TaK U TI0 popme mpencras-
JeHust MaccuBoB HH(popmanuu. [Tonaraem, 4To MUK NOKA3HBIX U OTKPBITHIX 3aHSATHIMA
BEAYIIUX METOAMCTOB MHCTUTYTA MOMOXKET ONPEICTUTHCS C MPUOPUTETAMHU B TOU
obJacTu.

OOecnieuenne Kadenp COBPEeMEHHBIM MPOCKIIMOHHBIM 000pyIOBaHUEM (MYIIb-
TUMEIMIHBIMU MTPOEKTOpaMu U mupokopopmatHeiMu JKK-aHensiMu) OTKphIIO BO3-
MO>KHOCTb HaCBHITUTh COBPEMEHHBIM HH(POPMAITMOHHBIM 00ECIICUeHUEM U IPYTHe BU-
ITBI 3aHATHH.

C mosiBJIeHHWEM Ha PBIHKE COBPEMEHHBIX JOCTYIHBIX aNlapaTHBIX CPENCTB 3a-
XBaTa BHUJEOCUTHANIA U MPOTPAMMHBIX MPOAYyKTOB BUaeomoHTaxa (Behold-TV, Win
Fast TV USB Il Deluxe, MiroVideo Studio DC1Q#ap.) craHOBUTCS MEPCIEKTHB-
HBIM HCIIOJIb30BaHKUE Ha 3aHATUSAX BUACO(PPArMEHTOB, MOCBAIICHHBIX COBPEMEHHOMY
MHUPOBOMY YpPOBHIO Pa3BUTHSI TEXHHKH M BOOpYKeHHUA. B Hacrosiiee Bpems y Hac
HAKOMMUJICS 3HAYUTENbHBIN (HOH IU(PPOBOTO BUEO MO MIMPOKOMY CHEKTPY TEXHHYE-
ckoil undopmanuu. B mpunoxennn b mpencraBieH qaneko He MOJHBIA €ro mepe-
YEHb.

HekoTtopbie ¢pparMeHThl U3 ITOr0 MaTepuana yxe IPUMEHSIOTCS Ha 3aHATHIX U
HaxoJAT CcaMbli XUBOM uHTEpec y oOyuyaeMmbix. [llupokoe mpumeHneHnue oOpas3oBa-
TEJILHOTO MYJIbTUMENNA B HACTOSIIMNA MOMEHT CIEP’KMBAET JIMIIb HEAOCTATOK IMpo-
eKIIMOHHOTO 000pyAOoBaHUS (MYJIbTHMEIHANPOEKTOPOB, IMpokodopmarHbix KK-

naHeJen).

4 TEPMHAHOJIOTUYECKHM CJIOBAPH IO JUCIUILINHE
«TEOPUSA MEXAHU3MOB U MAILIIUH»

A
Astomar (ot rped. autdmatos- caMoAeHCTBYIOIINI) - CAMOCTOSTEIILHO JAEHCT-

BYIOIIIEEC YCTPOUCTBO (MJIM COBOKYITHOCTH YCTPOMCTB), BBITOJIHSIOIIEE IO 33JJaHHOU
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nporpamme 0e3 HETOCPEICTBEHHOTO YYaCTHs Y€JIOBEeKa MPOIECChl MOTYUYEHUs, TIpe-
o0pa3oBaHms, TIEpeIavu U UCIIOIH30BAHUS DHEPTUU, MaTeprana u uHbopmaruu. A.
MIPUMEHSFOTCS JIJIs1 TTOBBIIICHHUS TTPOU3BOAUTEILHOCTH U OOJIETUEHUS TPya YelIOBe-
Ka, JIIs OCBOOOXKICHUSI €T0 OT paOOTHI B TPYIHOAOCTYITHBIX WJIM OTACHBIX JJIS KU3HH
YCIOBUSIX.

ABTOMaTHYECKass JIMHUS - COBOKYIHOCTh MAIIIMH-aBTOMATOB, COEIMHEHHBIX
MeXIy coOOM aBTOMAaTHMYECKMMU TPAHCIOPTHBIMU YCTPOWCTBAMHU W TpEAHA3HAYECH-
HBIX JIJIS1 BBITIOJTHEHUS OTIPEICIICHHOTO TEXHOJIOTUIECKOTO MpoIiecca.

ABToMoOuab (OT rped. autds- cam u nat. Mobilis - aBmxyIHiics) - 6e3penbco-
BOE TPAHCIIOPTHOE CPEACTBO C COOCTBEHHBIM JIBUTATEIIEM.

ABTOMOOWIBHBI auddepeHiinan - 3y0uaTblii MeXaHU3M, MpeaHa3HAYEHHBIN
JUTS pacTipeiesICHHs] IBYXKCHUS OT TJIABHOW TIEpeIaun MEXIy BEyIIUMH KOJIECAMH.

Arperar (ot yaT. aggrego- npucoenuHs0) - 1) MamuHHBIA A. - YKPYITHCHHBIH
YHAUPUITMPOBAHHBIN y3€JI MAIIMHbBI, 00JIaJaI0NINil TOTHON B3aUMO3aMEHSIEMOCTHIO U
BBITIOJTHSIONIMIA OTpe/ieiIeHHbIe (DYHKIIMU B TEXHOJIOTHYECKOM TIpoliecce (Harmpumep,
3JIEKTPOBHUraTellb, HACOC); 2) MEXaHUYECKOE COCIMHECHUE HECKOJbKUX MAIUH, pa-
OoTaronMx B KOMIUIEKCE.

AHanu3 - MpoeKTHas MPOIleIypa MCIOIh30BAHMS MAaTEMAaTHUECKON MOJIEH, BbI-
noJiHsIeMast JUTsl TIOMy4deHUs] WHPOpPMAaIllMd O CBOKMCTBaX MPOEKTHPYEMOTIO OOBEKTA.
[lenb A. — ompenieicHHEe BHYTPEHHHUX IapaMeTpoB o0bekTa (MateprasioB (eciid OHU
He 3a7anbl T3), HanboJiee CYIIECTBEHHBIX MApaMETPOB U pa3MepOB — MOJTYJIb 3allel-
JICHMSI, KAT€T CBApPHOTO IIBA, TUAMETP PE3bObI).

AHanmu3 MexaHu3Ma - WCCJIEIOBAaHWE KHHEMATUYECKHX W JUHAMUYECKUX
CBOICTB MEXaHU3Ma 10 33JIaHHOM €ro CXeMe.

AHTHUpE30HAHC - SIBJICHUE, IPU KOTOPOM BCSI BBIHYK/ICHHAs BUOpAIys mepeksia-
JIBIBACTCS HA TacUTENb KOoeOaHuil, He BhI3bIBAasl BpeJa OCHOBHOMY MexaHu3My. [Ipu
ATOM TIOJTHOE TallleHue KoJieOaHWii 00beKTa HACTYIAeT, €CITU AaHTUPE30HAHCHAS Yac-

TOTa paBHA COOCTBEHHOM YaCTOTE TacCUTENs KOJICOaHMIA.
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Accypa 3aK0H - BCAKHI MEXaHU3M MPEACTABISIET COOOK COBOKYITHOCThH OJTHOTO
WJTH HECKOJIBKUX, IBYX3BEHHBIX (IIEPBUYHBIX) MEXaHU3MOB U OJIHOM MJIM HECKOJIBKUX

rpyni HyJ€BOM MOJABUKHOCTH.

b

banancupoBKa - ypaBHOBEIIMBAaHHNE BPAIIAIOIINXCS MAaIMHHBIX YacTed (poTtopa
TYpOHHBI WM 3JIEKTPOIBUTATENSI, KOJIEHYATOTO BaJia, IIKUBOB U npyrue). s 6oib-
IIMHCTBA POTOPOB MAILIMH OCHIO BPAILEHUs SBISETCA OCh, MPOXOJALIAs 4epes3 LeH-
Tpbl OMOPHBIX MOBepxHOocTel namnd wuznenus. HecoBmameHnue 3TON OCH C TJIaBHOM
IEHTPAILHOW OCHI0 MHEPIMH (YTO MOKET OBITh PE3yJLTATOM IMOTPEIIHOCTEN TEXHO-
JIOTUU W3TOTOBJICHUS M3JENUS JTHO0 €ro KOHCTPYKTUBHBIX OCOOCHHOCTEH) MPHBOIUT
K TOSIBICHUIO HECKOMIIEHCHUPOBAHHBIX HEHTPOOEKHBIX CHUJI M MOMEHTOB, BBI3bIBAIO-
KX OBICTPBIA M3HOC MOJIIMITHUKOB, MOBBIIIEHHbIE BUOpALMU MAIMHBI, U3THOHBIE
Kosie0aHus €€ 2JIEMEHTOB U JIp.

banancupoBka poTopa - ompeneneHHe B BBHIOPAHHBIX IJIOCKOCTSAX KOPPEKLUU
3HAUEHUH U yIIoB AMCOATAHCOB U PAa3MEILIEHUE B 3TUX IUIOCKOCTIX KOPPEKTHPYIO-
IMX Macc, TUCOaNaHChl KOTOPHIX PaBHBI MO BEJIMYMHE U MPOTHUBOIOJIOKHBI MO Ha-

MpaBJICHUIO HAWJIEHHBIM rcOagaHcaM poTopa.

B

Bau - Bpamaromascs jetajab MallliHbl, MPeIHa3HauYeHa JJIs MOIIePKUBAHUS yC-
TQHOBJICHHBIX HAa HEM 3yO4YaThIX KOJIEC, 3BE€3J]0YCK, IIKUBOB W T.M. IS MEpeaaqyu
BpaIllalOIIerocss MOMEHTA.

Bapuatop - 0eccTyneH4aTsiii GPUKIIMOHHBIN MEXaHU3M C TUIABHBIM PEryJIUpO-
BaHUEM IEPEJATOYHOTO OTHOIIICHHUS.

Benomoe 3BeHO MexaHu3Ma - 1.3BEeHO, K KOTOPOMY MPUIIOKEHBI CUJIbl U MOMEH-
ThI TIOJIC3HOTO COMPOTUBRIJICHUS; 2. 3B€HO, JIJI1 KOTOPOTO 3JIeMEHTapHas padoTa BHEIII-

HUX CHJI, IPUJIIOKCHHBIX K HCMY, ABJIICTCA OTpHHaTeHBHOﬁ HJIK PaBHA HYJIIO.
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Benymee (nBuxkyriee) 3BeHO MexaHW3Ma - 1. 3B€HO, K KOTOPOMY IPHUIIOKCHBI
JBIDKYIIIAE CUITBI U MOMEHTHI; 2. 3B€HO, /I KOTOPOTo AJIeMEHTapHast paboTa BHETII-
HUX CHJI, IPHJIOKCHHBIX K HEMY, SIBJISICTCS TTOJIOKHUTCIIBHOM.

BekTopHas BenmuuHa (BEKTOp) - BEJIMYWHA, KOTOpAs XapaKTEPU3yeTCS CBOUM
YHMCJICHHBIM 3HAYCHWEM U CBOMM HaIIpaBJICHUEM B ITPOCTPAHCTBE.

BubparnnonHoe TpaHCIIOPTHPOBAHUE - TPOLIECC HAIPABJICHHOTO IMEpPEMEIICHUS
CBHIMYYUX M KYCKOBBIX MaTEPHAIIOB, MaCTOOOPA3HBIX CMECEH W KUIKOCTEH, TOaIep-
JKUBaeMblii BHOpanmerr padoumx (rpy30HECYIIMX) OPraHOB TPAHCIIOPTHUPYIOMIUX
BUOPAIMOHHBIX MAIUH.

BubpanuonHusiii TpaHCTIOPT - CPEACTBO MEXAHU3AIUH JIJIS1 OCYIIECTBICHUS BUO-
panmoHHOro TpaHcrnoptupoBanus. K B.T. oTHOcATCS: BHOpallMOHHBIC KOHBEHEPHI,
KOTOpBIE CITy’>KaT JUIsl TIEpEMENIEHUsI B TOPU30HTAIBHOM, HAKJIOHHOM U BEPTHKAJIb-
HOM HaIPaBJICHUAX CBHITYYHX M KyCKOBBIX MaTepHajIOB, 3aTOTOBOK M JIeTajlel Ha pac-
crosaus oT 0,510 100m (a mHorma m Gosee) - Ha 3aBojax, (adbpHKax, MEJIbHUIIAX,
CTpOMKax, B IIaxTaX, Kapbepax M T.I.; BUOPAITMOHHBIC HACOCHI - JUIsl TIOBEMA KUJI-
KocTe# (0OOBIYHO BOJBI) Ha HEOOJIBIINYIO BBICOTY HIIM MEPEKAUYKH arpecCHBHBIX M 3a-
TPSI3HEHHBIX JKUIKOCTEH; BUOPAIMOHHBIC MUTATENN - IS MOJAYd PA3IMIHBIX MaTe-
pHAJIOB B BECOBBIX U OOBEMHBIX J103aTOpax; BUOpAIIMOHHBIC OYHKEPHI - JUIS T0JIa4u
MPOCTPAHCTBEHHO OPHEHTHPOBAHHBIX 3arOTOBOK M JIETaJied B CTAHKU M TEXHOJIOTH-
YECKHUE YCTPONCTBA, B TOM YHUCJIE PACIIOJIOKCHHBIC B aBTOMATUYECKUX JIMHUSX; BUO-
palMoHHBIE XO00THI - JIJIS T10/1a4U OCTOHHON CMECH U3 JKEJIC3HOOPOKHBIX MM MHBIX
OYHKEpOB B YKJIAJbIBAEMbIC MACCHBHI.

Bubpanus (ot mat. vibratio - konebanue, ApokaHue) - Malble MEXaHHYECKUE
KOJIcOaHMS, BO3HUKAIOIIME B YIIPYTUX TEJNAaX WM TeJlaX, HaXOASIIMXCS IO BO3CH-
CTBUEM MEPEMEHHOTO (HPU3UIECKOTO TIOJIS.

Bubpo3amnura - COBOKyITHOCTh METOJIOB M CPEJICTB OIICHKH BUOPOAKTUBHOCTH H
YMEHBIIICHUSI YpOBHs BUOpammu. Metoasl B.. mmHaMUYEeCKHe TacUTENIM WU aHTH-
BUOPATOPBI, B KOTOPHIX OIMACHBIE PE30HAHCHBIE KOJIEOaHUs YCTPAHIIOTCS U3MEHEHH-
€M COOTHOIICHUS MEXIYy COOCTBEHHBIMH YaCTOTAMU CHCTEMBI M YaCTOTaMU BO3MY-

MIAIOIIUX CUJI; BUOPOU3OISTOPHI, B KOTOPHIX 33 CUET UX YNPYTUX U AeMI(UPYIOIIUX
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CBOMCTB YMEHBIIIAETCS aMIUIATYAa KOoJeOaHWil Kak Ha PE30HAHCHBIX, TaK U HEPE30-
HAHCHBIX PEKUMaX.

BubpoycToiumBOCTh - CIOCOOHOCTh KOHCTPYKIMI paboTaTh B 3aJJaHHOM J1a-
Ma30He PEXXUMOB 0€3 Pe30HAHCHBIX KOJICOAHUM.

BunToBas 3yOuaTas nepenaua - 3yOuaras mepeaada, 3yobs Kojiec KOTOpou 00-
pa30BaHbl BUHTOBBIMHU MOBEpXHOCTSIMHU. B B.3.11. HauanbHON NOBEPXHOCTHIO SIBIISIET-
Csl CpeIHssl 4acTh rurnepoononaa. B peanbHbIX mepepadax sl YIPOIISHUS W3TOTOB-
JIeHUs1 KoJieC TUNepOO0IOnIbl 3aMEeHEHbl WInHApaMu. 3yOuaTeie koseca B.3.m. aHa-
JIOTUYHBI KOCO3YOBIM, HO UMEIOT OJJMHAKOBOE HAIIPABJICHUE BUHTOBOU JIMHUH 3yObEB.
BunToBas mepenaya ¢ 3BOJBBEHTHBIMU 3YOBSIMH MOXET MUMETh JIFOOOW yroj mepe-
kpemmBanus (qame 90°). OHa, uMesl HU3KYI0 HECYIIYIO0 CIIOCOOHOCTh, 00JIaaeT psi-
JIOM JOCTOMHCTB Tepel APYTMMH BHJIaMHU TPOCTPAHCTBEHHBIX MEpe/iay: BBICOKYIO
TE€XHOJIOTUYHOCTh, TUIABHOCTH Pa0OThI, MaJIbIi IIyM. B.3.11. pUMEHSIOT pu HE3Ha-
YUTENbHBIX Harpy3kax (B mpuOopax, B IPUBOJEC CTEKJIOOYHCTUTENS U T.I.). PaszHo-
BUJTHOCTBIO B.3.11. sIBiIsieTCs uepBsiuHas rnepeaaya.

BunToBas kxuHemarmueckas mapa - OJHOIIOJBMIKHAS HU3INAS MMapa ¢ TEOMETPH-
YECKUM 3aMbIKaHHEM, JOIYCKAIOIIasi OTHOCUTEIbHOE BUHTOBOE JIBHXKEHHE 3BEHBEB C
MOCTOSIHHBIM IIaroM. YTJIOBBIE U JIMHEHHBIEC MTEPEMEIICHUSI 3B€HbEB BUHTOBOM MaphI
UMEIOT OJIHO3HAYHOE COOTBETCTBHUE, B PE3YyJIbTATE YETO OCTAETCS TOJIBKO OJHA CTe-
NEeHb MOJABMUKHOCTH.

BuHTOBOM MexaHn3M (mepegada) - MeXaHW3M, UMEIONTUI B CBOEM COCTaBE BHH-
TOBYIO TIapy. BHHTOBBIE TIepenaun mpeaHa3HadeHbl B OCHOBHOM IS MPE0Opa30BaHMs
BpallaTeIbHOTO JABMKEHUSI B MOCTyNATEIbHOE W JJIA 3HAUUTEIHLHOTO MpeoOpa3oBa-
HUS HArPy30K.

BHelinee TpeHue - BOSHUKHOBEHHE M Pa3pylleHUE CBS3EH MEXIy TPYLIUMHUCS
TeJIaMHu, JIOKAJIM3YIOIIeeCs] B TOHKOM IMTOBEPXHOCTHOM CJIO€.

BryTpeHnHee TpeHHe - aegopMaIiii TPYmUXcs Tea (TBepAbIX, KUIKAX WA Ta-
3000pa3HbIX), @, CJICAOBATEIILHO, © OTHOCUTEIIbHBIC MEPEMEIICHHS OTACIbHBIX Yac-

TUI OAHOI'O U TOI'O K€ TCJIa, IIPOUCXOAAIINEC BO BCEM €TO ooneMme.
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Bo3MosxHBIE TTepeMeIeHns - BUPTyallbHbIC MTEpEeMEIICHNs, dlieMeHTapHbie (Oec-
KOHEYHO MaJlble) MePEeMEIICHNUs, KOTOPhIe TOYKH MEXaHUYECKOW CUCTEMBI MOTYT CO-
BEpLIaTh U3 3aHUMAEMOI'0 MU B JJAHHBII MOMEHT BPEMEHU IOJIOKEHUS, HE HApYILIas
HAJIO)KEHHBIX HA CUCTEMY CBsi3eU. B. I. - NOHATHSA YMCTO TEOMETPUUECKUE, HE 3aBU-
cAlMe OT ACUCTBYIOUIUX CHJI; OHM ONPENEISAIOTCS TOJIBKO BUIOM HAJIOKCHHBIX HA
CUCTEMY CBSI3€M M BBOJATCS KAK XapaKTEPUCTUKH JTUX CBS3EH, NIOKa3bIBAKOLIUE, Ka-
KHME NEPEMELIEHNs IIPU HAJIOKEHHBIX CBS3AX OCTAIOTCA U1l CUCTEMBI BO3MOKHBIMHU.
[TonsiTneM B. 1. mosb3yrOTCS I ONPENEIICHNs YCIOBUNM PABHOBECHSI U yPAaBHEHUM
JIBW)KCHUS MEXaHUYECKON CUCTEMBI.

Bpamarenbnas mapa - OJHONOABMIKHAS Tapa, AOMYCKAOIAs JUIIb OTHOCH-
TEJIbHOE BPAIATEIBbHOE ABUKEHUE 3BEHBEB BOKPYT OCH. 3BEHbs B.II. conpukacarTcs
10 UWJIMHIPUYECKOW NMOBEPXHOCTH, CIEAOBATEIBHO, 3TO HU3LIAS I1apa, 3aMKHYTAas
reoMeTpuyecku. Poiab Takol KMHEMaTHMYECKOH Maphl BBINOJIHIET U 0oJiee CIIOKHas
KOHCTPYKIHS (KHHEMAaTUYECKOE COCMHEHHE) - INAPUKOBBIHN MOIIIUITHHK.

BpamarenbHoe nBuXKeHHE - IBHKEHHE TBEPAOIO Teja, IIPU KOTOPOM BCE €TI0
TOYKHU NEPEMEILAOTCS 110 OKPYKHOCTSM C LIECHTPAMH, PacIpOCTPaHEHHBIMU HA IIep-
NEHIUKYJIAPHOU 3TUM OKPYKHOCTSIM HENOABUKHOM ITPSMOM.

Bpamaromuii MOMEHT - Mepa BHEIIHEr0 BO3ACUCTBUS, U3MEHSIOLIETO YIJIOBYIO
CKOpPOCTh Bpaliaromierocs teia. B.M. paBeH airedpandeckoii CyMMe MOMEHTOB BCEX
JNEHUCTBYIOIIMX HA BPALAIOLIEECs TEIO CUII OTHOCUTEIBHO OCU BPALEHUS.

BcnomoratenbHble nepenatouHble (PyHKIHMM - IMEperaTouHble (DYHKLUUU TeX
JNBW)KECHUH, KOTOPBIE B IAHHOM CJIy4ae HE HCIIOJIb3YIOTCS KaK BBIXOHBIE.

BxomHoe 3BeHO (BXOI) - 3BEHO, KOTOPOMY COOOIIaercs IBMKEHUE, mpeodpa-
3yeMO€ MEXaHU3MOM B TpeOyeMble JBUKEHUS IPYTHX 3BEHBEB.

Bricmias nmapa - mapa, B KOTOpOM IIPU COEIMHEHUHN JBYX 3BEHBEB KOHTAKT OCY-
IIECTBIISICTCS JIMIIb HA KPUBBIX MM TOUYKaX (B KOTOPOW AIIEMEHTOM SBIISIETCS TOYKA
WIH JIMHHS).

BrixonHoe 3BeHO (BBIXOI) MEXaHU3Ma - 3BEHO, COBEPIIAOIIEE ABMIKEHUE, IS
BBITIOJTHEHUSI KOTOPOTO NpeAHa3Ha4YeH MeXaHW3M (BOCHpPUHHMMAIOIEE ypaBHOBEIIH-

BAIOIIMIA MOMEHT HUJTH CHITY).
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['eomeTpruecKkuii aeMeHT (JIIEMEHT) - MECTO COSTUHEHHUSI OJTHOTO 3BEHA C APY-
I'MM 3BEHOM B nape. [.3. MOXKeT ABJIATHCS COBOKYITHOCTh IIOBEPXHOCTEW, IMHUI U TO-
YeK 3B€HA, BXOJSIINX B COMPUKOCHOBEHHUE (KOHTAKT) C APYTHUM 3BEHOM.

['mppaBnuyecknii MEXaHU3M - MEXaHHU3M, B KOTOPOM Iepeadya JBUKEHUS IIpoO-
UCXOJUT IIOCPEACTBOM TBEPABIX U JKUJIKHUX TEI.

['maponpuBOa MamIMH - COBOKYITHOCTh MCTOYHMKA DHEPIMU U YCTPOMCTBA IJIA
e€ mpeoOpa3oBaHMsl U TPAHCIOPTUPOBKH IOCPEICTBOM JKUAKOCTH K IPHUBOJUMON
MalrHe. B kadecTBe MCTOYHMKA JHEPTMM MOTYT HMCIIOJIB30BATHCSA JIEKTPUUYECKUN
WJIM TEIUIOBOM JBUTATEINb, )KUJIKOCTh MO AaBieHueM U Ap. CooTBeTcTBEHHO ['.M. Ha-
3BIBAIOT THAPOAIIEKTPONIPHBOIOM, MMapo- (ra3o-) TypOOTHIPONPHBOAOM U T.A. B 3a-
BUCUMOCTH OT BHJA I'MAPOIIEpENayd, TO €CThb YCTPOWCTBA, TPAHCHOPTUPYIOIIETO U
peoOpa3yoIIero YHEPrHi0, Pa3IHyaroT THUAPOCTATUYECKUi (00BEMHBI), THIPOAU-
HAaMUYECKUN U CMEILLIAHHBIN IPUBOJIBL.

['unepbonouanas nepenaya - mnepeaada ¢ NEPEKPEUIMBAIOLUIMMUCS OCSIMHU Bpa-
meHust (BUHTOBAs U TUIOWAHAS nepenayn). B I'.n. HauanpHbIe TOBEpXHOCTH (rumep-
00JIONIbI) HE TOJBKO OOKATBIBAIOTCS, HO U OJJHOBPEMEHHO CKOJIB3ST OJHA IO JPYTOH,
BBI3bIBasl NTOBBIIICHHBIA N3HOC CONPSKEHHBIX IIOBEPXHOCTEW U CKIIOHHOCTH K 3aea-
HUIO.

['unongHast mepenada (COKp. OT TUNEPOOTIOUIHAS) - PA3HOBUAHOCTh BUHTOBOU
3yOuaToil mepenauu, OCyIECTBISIEMONM KOHUYECKUMU KOJECAMM CO CKpPEIUBAIOLIM-
MHUCs OCSIMU. B I'.11. HayaIpHOM MOBEPXHOCTHIO SABJISIETCS PACIIAPSAIOIIASACS 4aCTh U~
nepOononnaa. g ynpouieHus U3roTOBICHUS KOJIEC ATHX IMepeaay THnepOOoIouIbI
3aMEHSIOT YCEUCHHBIMU KOHYCAaMH, U Ilepefjadya BpalleHUs OCYIIECTBIIIETCSI KOHUYE-
CKUMH KOJIECAMHU C KOCBIMH WJIM KPYTOBBIMH 3YObsIMU. YTOJ MEPEKPEIIMBAHUS OCEH
yaie Bcero BeimoHsieTcss paBusiM 90°. B omimune ot BUHTOBOM mepemaun I.m. ¢
KPUBOJINHEHHBIMU 3yObsIMU MOXET OBITh BBINOJIHEHA C JINHEHHBIM KOHTAaKTOM 3yOb-
€B, YTO CYUIECTBEHHO IMOBBIIIAET €€ HArpy304Hyl0 CrocOOHOCTh. CKOPOCTH CKOJIb-
»keHus B [.1. MeHbIIE, yeM B BUHTOBBIX. Ha NpakThke ONacHOCTh 3acAaHus, CBSI3aH-

Hast CO CKOJIbJKCHUCM, YCTPAHACTCA NPUMCHCHHCM CHeHHaHBHOﬁ HpOTHBOSaI[HpHOﬁ
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cMma3ku (TUIOMAHOTO Macia) U TepMooOpadOTKON 3yObeB /10 BBHICOKOW TBEPIOCTH.
Hpyroit Henoctatok ['.m. - MOBBIIIEHHBIE TPEOOBAaHUS K TOYHOCTU M3TOTOBIICHUS U
MOHTaXxa. [.1. IPUMEHSIOT NPEUMYLIECTBEHHO B aBTOMOOWJIBHOM, TPAKTOPHOM H
TEKCTUIILHOM MAalIMHOCTPOEHUH. PazMelenne kapaaHHOro Bajga HUKE OCH BEAYIINX
KOJIEC aBTOMOOWJISI TTO3BOJISIET MOHU3UTh LIEHTP TSHKECTH TPAHCIOPTHOTO CPEACTBA U
TE€M CaMbIM IMOBBICUTh €r0 YCTOMYUBOCTb. [[pumMenenue ['.11. B psiae MaluH no3BOJIs-
€T IepeaaBaTh IBMKEHUE OT OJTHOIO Baja MHOTHM JPYI'MM BaJlaM.

['naBHbIE TIepeAaToYHble (PYHKIMU - MepeaaTouHble GYHKUUU TEX JABUKEHUH,
KOTOPBIE B JAHHOM CJIy4ae HUCIOJIb3YIOTCS KaK BBIXOIHBIE.

['maBHBIE MOMEHT aucOananca poTopa - XapaKTepUCTHKa MOMEHTHON Heypas-
HOBELICHHOCTH. [ ".M.J.p. MPONOPLIMOHAJIEH TJTABHOMY MOMEHTY CHJI HHEPLIVH.

T'omorpad (ot rpeu. hodds- myTs, ABMKEHHUE, HanpaBieHue U grapho - numry) -
KpHUBas, ABJISIOMIAACS T€OMETPUYECKUM MECTOM TOYEK KOHILIOB MEPEMEHHOTO BEKTO-
pa, 3HaY€HUs1 KOTOPOI'o OTJIOKEHBI OT HEKOTOporo obmiero Havana. [lonstue I'. 6110
BBEJICHO AHTJIMMCKUM YYEHBIM Y. ['aMUIIbTOHOM. |'. Ta€T HArISIAHOE TEOMETPUUECKOE
MPEACTABICHUE O TOM, KaK M3MEHSETCA CO BpEeMEHEM (PU3MYecKas BEJIMYMHA, U30-
Opakaemasi IEpeMEHHBIM BEKTOPOM, U O CKOPOCTH ITOTO M3MEHEHUs, UMEIOIEH Ha-
MpaBJICHUE KacaTeJIbHOU K I

['padriueckure BHIYMCIICHHS - METO/IbI MOJYYEHUS YUCIECHHBIX PEIICHUN pa3iny-
HBIX 337a4 myTéM Tpaduueckux noctpoenuid. ['.B. (rpadmyeckoe yMHOXKEHUE, rpa-
(dudeckoe pelieHre ypaBHEHHUH, rpaduueckoe HHTETPUPOBAHUE U T.J.) TPEACTABIISI-
IOT CUCTEMY MOCTPOCHUM, MOBTOPSIONIMX WM 3aMEHSIOIIUX C M3BECTHBIM MPHUOIIH-
KEHHEM COOTBETCTBYIOIIME aHAIUTUYECKUE omepanuu. ['paduueckoe BHIIOJHEHUE
ATUX Omepanuii TpeOyeT KaxAbld pa3 MOCIeAOBATEIbHOCTH MOCTPOCHUM, MPUBOIS-
IIUX B pe3yipTaTe K rpaduyecKkoMy OmpeiesieHnto nckoMoil BenuuuHbl. [lpu I'.B.
UCIONIBb3YIOTCS rpaduku GyHKIMMA. ['.B. HAXOASIT NPUMEHEHUE B IPUIIOKEHUSIX MaTe-
Matuku. JloctonHcTBa ['.B. - MpOCTOTa UX BBINMOJHEHHS U HArassAHOCTh. HegocTaTok
- Majasi TOYHOCTh MOJy4aeMbIX 0TBETOB. O1HAKO B OOJIBIIIOM YHCIIE 33a71a4, OCOOCHHO

B PIH)KCHCpHOﬁ ITPAKTUKE, TOYHOCTh I'.B. BIIoJIHE HOCTAaTOYHA. Fpa(bI/I‘ICCKI/Ie MCTO/JbI
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C YyCIICXOM MOT'yT OBITH MCITOJIb30BAHBI IJiT TIOJIYHYCHUS ITICPBBIX HpI/I6HI/DKeHI/II/I,
YTOYHSICMBIX 3aTCM aHAJIUTUYICCKU.

prnr[a — B TCOpHUN MECXAHU3MOB M MalllMH KHMHEMATUYCCKaA LCIlb, COCTOAIIAsA
M3 MOJABUIKHBIX 3BCHLCB, CBA3AHHBIX MCIKIY c000l KHHEMAaTHYECKHUMHU mapamu (OT-

HOIHCHI/I}IMI/I), 1 YAOBJICTBOPAIOMIAA HCKOTOPBIM 3aIaHHBIM YCIIOBUSIM.

A

I'Anambepa mnpuHimn [mo wumeHd ¢paHin. MaremMatuka u - duiocoda
XK. I'Anamb6epa (J. D'Alembert, 1717 - 1783)]omuH 13 OCHOBHBIX HPUHITUTIOB JTU-
HAMUKH, COTJIACHO KOTOPOMY MPHWJIOKEHHBIE K TOYKAM MAaTepUATbHON CHCTEMBI <3a-
JlaBaeMble» (aKTHBHBIC) CHIIBI MOTYT OBITh PA3JIOKEHBI Ha <IBMIKYILIUE» CHIIbI, TO
€CTh COOOIIAIONINe TOYKAM CHUCTEMBI YCKOPEHHsI, U Ha «IIOTEPSHHBIE» CHIIbI, KOTO-
pbIe YPAaBHOBEIIMBAIOTCS MPOTHBOACHCTBUAMU (peakuusmu) cBsizeil. Jpyras ¢popmy-
aupoBKa J[.1.. ecnu K ACHCTBYIONIMM Ha TOYKH MAaTEPUATBHON CHUCTEMBI 3aJlaHHBIM
(akTHBHBIM) CHJIAM W CHJIAM pEaKIUi CBS3ed NMPUCOCIUHUTH NAIaMOEPOBBI CHJIBI
WHEPIIUU, TO €CTh B3ATYI0 C OOpaTHBIM 3HAKOM BEKTOPHYIO CYMMY IMPOM3BEIACHHIA
Macc BCEX MaTEepPHATBHBIX TOUEK CHCTEMBI HAa X YCKOPEHHS, TO TIOJyUYCHHAsI CHCTEMA
cui OyleT HaXOAWThCA B paBHOBecHH. TpeThsi popmynupoBka J[.m.. ecau K 3ajaH-
HBIM (aKTUBHBIM) CHJIaM, JICHCTBYIOIIMM Ha TOYKH MEXaHUYCCKOW CHCTEMBI, U peaK-
IIUSIM HAJIO’)KEHHBIX CBSI3€U MPUCOCIWHUTH CUJIBI MHEPITUH, TO TIOJYYUTCS YpPaBHOBE-
IICHHAs CUCTEMA CHIL.

JIBuraTens - SHEProcWJIOBas MallllHA, Mpeodpasyromas KakoW-1100 BUI dHEp-
TUU B MEXaHUYECKYI0 paboTy. B 3aBucumoctu ot tumna JI. paboTta MOXeT ObITh TIOJTY-
YeHa OT BPAIIAIOUIETOCS POTOPa, BO3BPATHO-TIOCTYIATENBHO JABMKYIIIETOCS TOPIITHS
WM OT PEaKTUBHOTO ammapara. Jl. mpuBOasAT B AeHCTBUE paboyue MaIluHbI, TPaHC-
MOPTHBIE CPEACTBA CYXOIyTHOT'O, BOJHOTO, BO3AYIIHOTO U KOCMHYECKOTO Ha3Haye-
HUS, MPOU3BOJICTBEHHO-TEXHOJOTHYECKONH YCTAaHOBKH, KOMMYHAIbHBIE W OBITOBBIC
npubops! U T.11. JI., HEMOCPEACTBEHHO MTpeoOpasyIolre MPUPOIHBIE SHEPTCTUUSCKIE
pecypchl (TOIIMBO, SHEPTUIO BETPa, BOJBI U JIp.) B MEXaHUYECKYIO SHEPTHUI0, Ha3bl-

BAIOTCS MEPBUYHBIMU (MTApOBBIC, BETPSIHBIE, THApAaBINUEcKue U 1p.). Haubonpmryto
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rpyniy Cpeayd MEpPBUYHBIX [[. COCTABISAIOT TEIUIOBBIE IBUTATENIH, UCIOJIb3YIOIINE
XUMHYECKYIO SHEPTHIO TOIUIMBA MJIM aTOMHYIO 3Hepruto. [l., mpeobpasyromiue 3Hep-
THIO MEePBUYHBIX J[. B MEXaHUYECKYIO pabOoTy, Ha3bIBAIOTCS BTOPUYHBIMU (IJICKTPH-
YeCKUe, MHEBMATHUECKHAE, HEKOTOPBIC THUIBI THAPABIMYESCKHX U Jp.). YCTPOKHCTBA,
OTJAOIIME HAKOIUICHHYI0 MEXaHHMUYECKYHO JHEPIHI0, Takke OoTHOCAT K JI. (mHepuu-
OHHBIC, TIPY)KUHHbBIC, TUPEBbIe MeXaHu3Mbl). [1o HazHaueHuto [I. pasgensior Ha cTa-
LIHOHAPHBIE, TO €CTh YCTAHOBJICHHBIE HEMOJABWKHO; NEPEIBUKHBIEC, HCIOJIb3yEMBbIE
Ha JIBIDKYIIMXCS pabOYMX MalluHaX; TPAaHCHOPTHBIE, MPUMEHSEMbIE HA Pa3IMYHbIX
BHJIaX TPAHCIIOPTHBIX CPEJCTB.

JIBurarenb BHyTPEHHETO CrOpaHus - TEIJIOBOM JABHUIATENb, B KOTOPOM XHMHUYE-
CKasl SHEpTHUsl TOIUIMBA, CrOpaIoIero B paboyeil monocTu, npeodpasyercs B MEXaHU-
YECKYI0 paboTy.

JIBuraTenb 3MEKTPUUECKUI - MalllhHA, MpeoOpa3yromias 3JIeKTPUIECKY0 dHEp-
M0 B MEXaHM4YECKyt0. J[.3. - OCHOBHOW BHJ JBUTATEIl B NPOMBIILICHHOCTH, Ha
TpaHcnopte, B ObITy U T. A. [lo poxy Toka pasnuyarot J[.3. OCTOSSHHOTO TOKa, OC-
HOBHOE NPEUMYIIECTBO KOTOPBIX 3AKIIFOYAETCA B BO3MOYKHOCTH DKOHOMHYHOW M
IJIABHOM PETYJIMPOBKU 4aCTOTHI BpauieHus, 1 J1.3. nepemeHHoro toka. K nocinegnum
OTHOCSITCA: CUHXPOHHBIE [[.3., y KOTOpPBIX 4acTOTa BPAILIEHUS KECTKO CBSI3aHa C 4ac-
TOTOM MUTAIOLIETO TOKA; aCHHXPOHHBIE J[.3., yacToTa BpalleHuss KOTOPBIX YMEHbIIA-
€TCA C POCTOM HArpy3KH; KOJUIEKTOpHBIE [[.3. ¢ IUIAaBHOM pEryJMpOBKOM YaCTOTHI
BpAILCHUS B IIUPOKUX MPEIEIIaX.

JIBukeHue - ocHOBHasi (hopMa CyIIeCTBOBAHUSI BCETO MaTEpUAIBHOIO MUPA; T0-
KOW M PAaBHOBECHE - YACTHBIE CIIy4au JBHKECHMUS.

JIByx3BeHHBIN (MEPBUYHBIN) MEXaHH3M - MEXAaHU3M, COCTOSIIMNA U3 TOIBUKHO-
r0 3B€Ha U CTOWKH, 00pa3yronux o0paTUMyIo mapy.

Jle3akcuanbHbIl (BHEOCHBIN) KPUBOIIUITHO-TIOJI3YHHBIA MEXaHU3M - KPHUBOIIUII-
HO-TIOJI3yHHBIM ME€XaHU3M, Y KOTOPOTrO OCh HAMNPABJISIOIIEH MOJ3yHA HE IMPOXOAUT
Yyepes IEHTP BpalleHus: KpuBoImia (CMElIeHa Ha BeJMUUHY JIe3aKCcHaa).

JlenuTenbHasl TOJOBKA - MPHUCIIOCOOJICHUE METAIUIOPEXKYIIMX CTaHKOB (mpe-

UMYIIECTBEHHO (Ppe3epHBIX), TOBOpAUYHBAOIIEe 00padaThIBAEMYIO JETallb Ha OIpe-
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nenenuslt yron. [pu momomu JI.r. ¢ppesepyroTcst BHaauHbl MEXIYy 3yObsiMu 3yOua-
TBIX KOJIEC U PEXKYILIUX UHCTPYMEHTOB, 00pabaThIBalOTCS IECTUTPAHHUKH U T.JI.

JlenutenbHast OKPY>KHOCTb - TaKasi OKPY>KHOCTb 3y04aToro Kojeca, Ha KOTOpOi
MOJyJIb ¥ 1Al MPUHUMAIOT CTaHAAPTHOE 3HAUYCHUE; BOOOpakaeMasi OKPY>KHOCTb, O
KOTOpPO# MPOUCXOAUT HOMUHAJIbHOE JieJieHne 3yObeB Koseca. Ecnu koneca He uMeroT
KOPPEKIMK (M3rOTOBJICHBI 0€3 CMEIICHHUS), TO HaYalbHAs U JICJUTEIbHAS OKPY)KHO-
CTHU COBIIAJIAIOT.

JenuTensHas npsiMasi peiku - TipsiMasi peikH, 1o KOTOPOM ToIKnHa 3y0a paBHa
IIMPUHE BIIAIVHBI.

JlenuTenbHBINA KOHYC KOJieca - Isl KOHMYECKOro 3y04yaroro kojeca 6a3oBasi mo-
BEPXHOCTb, OTHOCUTEIILHO KOTOPOMl (POPMUPYIOTCS pa3Mepbl U paclojoKeHue 3yOb-
€B.

Hemndep (ot nem. dampfer- roymuTens) - AyHIIUTENIb, YCTPONCTBO IS rarie-
HUS, ycriokoeHus (nemrdupoBaHus) KoJeOaHUN WIM TPEJOTBPALICHUS MEXaHHYE-
CKHX KOJieOaHWM, BOSHUKAIOIIMX B MalIMHAX U Mpubopax npu ux padore. [Ipumens-
IOTCSI TUJIPABINYECKUI U MHEBMATUYECKUI /[. B aBTOMATUYECKUX PETYISATOPAX U U3-
MEpUTETbHBIX Mpubopax, J. B BUAE KaTyleKk WHIYKTUBHOCTU B 3JIEKTPUYECKUX Ma-
HIMHAX.

HemndupoBanue (MEXaHHMYECKUX KOJEOaHUI) - MCKYCCTBEHHOE IOJaBJICHUEC
KOJIe0aHUN MEXaHUYECKUX CUCTEM. [[. MOXKET OCYIIECTBIATHCS 3a CUET YBETUUCHUS
3aTyxaHusl, [UIS 4ero Ha CUCTEME YCTaHABIMBAIOTCS JeMI(epsl (Hanpumep, MOPIIHH,
JBUOKYIITHECS B BA3KoW cpene). pyroi Meroxa JI. COCTOMT B TOJaBICHHH KOJICOAHMIA
ONPENCIEHHON YacTOThl C TOMOIIBIO IONOJIHUTEIBHON KOJIe0aTeTbHON CUCTEMBI, Ha-
CTPOEHHOM Ha ATy 4acCTOTYy M CO3JAIOIIEN CUIY, PABHYIO IO BEJIMYUHE CUJIE, BbBI3bI-
Balollel KoyebaHus1, HO MPOTHBOIIOIOXKHYIO €/ IO HalpaBieHuo. Jl. urpaeT BaxXHYyIO
poJib B IPUOOPOCTPOCHHUH /IJIsi YCIIOKOEHUS YKA3aTeNbHbIX CTPEJIOK, a TaK¥Ke B TEX-
HUKE MPU HATMYUKU HEXKeJIaTeIbHBIX KOJIeOaHU MalluH, MEXaHU3MOB, CTAHKOB, CO-
OPYKE€HHU U TIp.

Jeranu mammH - 1. OT/AeNbHbIE COCTaBHBIE YaCTU U MX MPOCTEHIINE COequHe-

HUS B MallliHaxX, MpuOopax, ammnaparax, IpUCHOCOOIEHUX U Ap.: OONTHI, 3aKJIENKH,



95

BaJIbl, KOJIeCa, [eMH, MOAMIMITHUKY U T.I1.; 2. HaydHas AUCIUILINHA O TCOPUH, pacueTe
Y KOHCTpyupoBaHuu /.M.

Hertans (ot ¢dpani. détail - mogpobHOCTE) - H3EIHE, U3TOTOBICHHOE M3 OIHO-
POJHOrO MaTepuaia 6e3 MPUMEHEHUs COOPOYHBIX ONEpPaITHii.

Hedopmarus (ot nar. deformatio- uckaxenue) - uaMeHeHHEe (GOPMBbI UK pa3-
MepoB Tena (JacTu Tena) Mo ASHCTBUEM BHEIIHUX CHJI, IPU HArPEBaHUM WA OXJIa-
KIEHUH, U3MECHEHNHU BIQKHOCTH M JAPYTHX BO3ACHCTBHSX, BbI3BIBAIOLINX H3MEHEHHUE
OTHOCHTEJIBHOTO TOJIOKEHUS YACTHII TEJIa.

Junamuka (ot rpeu. dynamikos cunbHbiid, dynamis- cuia) - pasaen MeXaHHKH,
MOCBSIIEHHBIN U3yYCHHIO ABMKEHUS MaTePUAIbHBIX TEIT IO ICHCTBHEM MPHIIOKEH-
HBIX K HUM CHJI.

JliHaMyKa MaIllliH ¥ MEXaHU3MOB - pa3/Iesl TCOPUH MEXaHW3MOB M MaIlliH, B KO-
TOPOM HM3Yy4aeTCs IBUKCHHE MEXAaHU3MOB M MAIllUH C YU4ETOM JICHCTBYIOIIMX HA HUX
cwI. J[.M.M. peliaer cliefyrolre OCHOBHBIC 33/1a4. YCTAHOBJICHUE 3aKOHOB JIBHIKE-
HUS 3BCHHEB MEXAaHHU3MOB, PETYJIUPOBAHKE ABMKECHUS 3BEHBEB, HAXOXKICHHE TOTEPh
Ha TPCHHE, ONPEICIICHUE PEaKIMii B KMHEMATHUYCCKUX Mapax, ypaBHOBCIIUBAHHE
MaIlliH ¥ MEXaHHU3MOB.

JluHaMuveckass MoJieNb - 1. MOJIeNIb CHCTEMBI, TIPEAHA3HAYCHHAS JI UCCIIE/IO0-
BaHUS €€ CBOMCTB B PyHKIIMU BpeMeHHU (MOJIeIb CUCTEMBI, MIPEAHA3HAYCHHAS JJIs UC-
CIIeJIOBaHUSl B HEHM JAMHAMUYECKUX SIBJICHHM); 2. MaTeMaTHYECKas MOJEIb, KOTOpas
OTpaKaeT U3MEHCHHE PAacCMAaTPHBAEMOTO SIBJICHUS BO BPEMEHHM; 3. 3BCHO IMpHBEE-
HUSL.

JInHaMUYeCKHUI aHaIM3 - METOJ HaXOXKICHUS MCTUHHOTO 3HAYCHHUSI CKOPOCTH H
psiia qPYyTuX XapakTepUCTUK (YCKOPEHUs, BpeMEHU CpadaThiBaHUs, BPEMEHH OCTaHO-
Ba WJIM BPEMEHHU pa3roHa) Mexanusma. [Ipu 3ToM pa3mepsl, MacChl © MOMEHTHI HHEP-
I[UM 3BCHHCB U3BECTHHI.

JIMHaMUYeCKH pacuyeT MEXaHW3Ma - 3aJlavya ONpPECIICHUS 3aKOHOB JBIIKCHHUSI
3BEHBEB C OMPE/ICTICHHON T€OMETPUUYECKOM (POopMOii, pazMepaMu U MaccaMu IpH Jeii-

CTBHH U3BCCTHBIX CHIIOBBIX (I)&KTOpOB M 3aKOHOB UX N3MCHCHHUS BO BPCMCHHU.
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JluHaMHuecKUid CHHTE3 MEXaHHW3Ma - METOJ| OMPEENIeHUs MacChl, MOMEHTa
WHEPLIUHU, U, CIEeN0OBATEeIbHO, Pa3MEpPOB 3BEHHEB, MPU KOTOPHIX MEXAHU3M, Harpy-
KEHHBIN 33JJaHHBIMU CHJIAMH, JIBUTAJICA Obl B 3aaHHOM pexxume. [Ipu aTom 3anaHbl
PEXUM JIBUKEHUSI MEXaHU3Ma M €70 KHHEMATUYECKUE XapaKTEPUCTUKH.

JucOanaHc - Mepa CTaTUYECKON HEYpaBHOBEIIEHHOCTH pOTOpa, BEKTOpHAs Be-
JVYMHA, PaBHAsl MPOU3BEACHUI0 HEYPABHOBEIIEHHON MacChl Ha €€ HKCLEHTPUCUTET,
/1€ SKCUEHTPUCUTET - PaauyC-BEKTOP LIEHTPA 3TOW MAcChl OTHOCUTEIBFHO OCH POTO-
pa. HanpasneHnue rinaBHOro BEeKTOpa aucOaaHCa COBMAJAET C HAIPaBICHUEM IJIaB-
HOTO BEKTOpa CHJI MHEPLIUH, IEUCTBYIOIINX Ha POTOP MPH BPALCHUH.

Huddepenunan - nuddepeHnnanbHbi 3y0uaThliii MEXaHU3M, Y KOTOPOTO IIeH-
TpaJIbHbIE KOJIECA CBSI3aHbl KNHEMAaTHYECKON LIETIbI0 MEX1y COOOM MM ¢ caTesinuTa-
MU, @ BXOAHBIM 3BEHOM sBIsieTCs BoAWIO. PasHoBumHocTH [l. - aBTOMOOMIIBHBIN
(MexoceBoOi, MEKKOJICCHBIN) M CTAHOYHBIH.

Juddepennpan miaHeTapHbIA - MJIAHETAPHBIN 3yO0UaThlii MEXaHU3M, B KOTOPOM
BXOJTHOM SHEPreTHUECKUN TOTOK pa3/esieTCs] Ha JBa BBHIXOAHBIX MOTOKA; MJIaHEeTap-
HBIW 3yOuUaThlii MEXaHU3M CO BCEMU CBOOOJIHBIMU 3BEHbBSMH.

Huddepenunan 3aMKHYTHIN - OJJHOTIOABM)KHBIN 3y0UaThlii MEXaHU3M, MOTY4EH-
HBII M3 BYXIOABIXHOTO (IUIAHETApPHOTO) ITyTeM COCAMHEHHS MEXIY COO00H (QyHK-
IIMOHAJILHO (HarmpuMep, IpocTol 3y0UaTol mepenayueii) AByX MOJABIKHBIX 3BEHBEB.

HuddepeHunanbHblii MEXaHU3M - YCTPOMCTBO, TMO3BOJISIONIEE MOTy4YaTh pe-
3yJbTUPYIOIIEE JABMKEHHUE KaK CYMMY WJIM Pa3HOCTb COCTAaBISIOLIUX ABM)KEHUU. B
JI.M. ¢ OHOM CTeneHbI0 CBOOOABI COCTABISIONINE ABM)KCHUS KNHEMAaTUUYECKH CBsI3a-
HBI U OCYILECTBISIOTCS OJTHUM MPUBOJOM, a PE3YJbTUPYIOIIEe MOTy4YaeTcsl KaK pas-
HOCTb 3TUX JBHXEHUH. [[.M. ¢ 0HOMN cTeneHbr0 CBOOOABI IPUMEHSIOT IS MOJIyYe-
HUS MaJIbIX TOYHBIX TEPEMEIIeHI Wik OOJbIINX CHIl (Hampumep, B mpubdopax, Me-
TAJUTOPEXKYIIUX CTAaHKaX M T.IL.).

Jon0sik - METAIIOPEXKYIIMA UHCTPYMEHT U1 Hape3aHus 3yObeB MPSMO3YyObIX U
KOCO3YOBIX 3y0UaThIX KOJEC HAPYKHOTO U BHYTPEHHETO 3alleIJIeHHs, 3y0UaThIX BEH-
LIOB IIEBPOHHBIX KOJIEC C KaHABKOW M 0e3 He€, 3y0uaThiX Kos€c OJOKOB, 3yOUaThIX

KOJIEC C BBICTYIIAIOITNMHA (I)J'IaHI_IaMI/I, OTpaHNYHBAIOIINMHA CBO60I[HBIﬁ BBIXOJ HMHCT-
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pyMeHTa M 3yOuaThix peek. J[. mMmeeT Buj 3y04aToro kojeca, CHaOKEHHOTO Pexy-
IIMMU 3JIEMEHTaMH C COOTBETCTBYIOIIEH 3aTOuKOM. J[. m3roToBmsercst u3 ObICTpoOpe-
JKYILIEH CTaJIH.

Jlomyckaemoe HampsiKeHUE - HapsDKEHHE, TPU KOTOPOM KOHCTPYKITUST paboTo-
CIIOCOOHA; COCTABJIACT YaCTh OT HAIMPSIKEHUS, KOTOPOE SBJISETCS OMACHBIM.

JpeBHeiine MeXaHU3Mbl - CaMbIM JIPEBHUM MEXAHU3MOM, KOTOPBIM IOJIb3Yy-
I0TCSL 10 CHUX MOp, SIBISIETCS 0ay, BOJOMOIBEMHOE YCTPOUCTBO, U3BECTHOE €IIE€ BO
BpeMEHa ITyMEPCKON IUBUIM3ALNH, 3apoauBiielics okono 3500meT 10 H.3. HA 1oTre
coBpeMenHoro Mpaka. OHO npeBHee, 4eM cakue, aHAJOTUYHOE coopyxeHnue Ha Hu-

J¢€.

X

XecTkocTh - CIIOCOOHOCTh KOHCTPYKIMHU (MJIM OTAEIBHOTO DIIEMEHTA) COMpO-
TUBJISATHCS YIPYTUM J1e(hOpMaLiUsM.

JKecTkocTh 3B€HA B TaHHOM HAIIPABJICHWM - CUJIA WJIM MOMEHT CHUJIbI, BBI3bI-
BAIOIIME B OTOM HAIIPaBICHUU €IUHUYHOE YIIPYroe INEepeMElICHUE, ONPEEIsIeMOe
JIMHEWHOW WJIN YIJIOBOW KOOPJAMHATOM.

JKecTtkocTh MEXaHM3Ma - CHJIA WJIM MOMEHT CHJIbI, IPUJIOKEHHBIE K BXOJHOMY

3BCHY M BbI3bIBAIOIINUEC €TI0 CAMHUYIHOC JIMHEMHOE WJIN YTJII0BOC IIECPEMCIIICHUC.

3

3agaya KMHEMATHYEeCKOTO CHHTE3a MEXaHHW3Ma - OIpeJlesieHHE MapaMeTpoB
(pa3mMepoB 3BEHBEB) KMHEMATHYECKOW CXEMBI MPOCKTHPYEMOTO MeXaHW3Ma IO 3a-
JTaHHBIM KWHEMAaTHUYECKHM XapaKTePHCTUKAM (TPaeKTOPHH, MEePEMEIICHHI0, CKOpO-
CTH U YCKOPEHHUIO).

3agaya CTPYKTYpHOTO CHHTE3a - 33/1a4a CHHTE3a CTPYKTYPhl HOBOTO MEXaHHU3Ma,
00JIaaroniero 3alaHHBIMA CBOMCTBAMH. YHCIIOM IOJBMYKHOCTEH, OTCYTCTBUEM Me-
CTHBIX MOJIBUKHOCTEH U M30BITOYHBIX CBS3EH, MUHIMYMOM YHCJIa 3BE€HBEB, C ITAPAMHU
OIpeieNIeHHOro Bua (Hampumep, TOJIBKO BpallaTeIbHBIMH, KaK Haubolee TeXHOJIO-

TUYHBIMU) U T.II.
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3aMeIeHHOE NBWDKCHHE - JBIDKCHHE, MPU KOTOPOM MTHOBEHHAs CKOPOCTH
JBIDKYIIETOCS TEJIa YMEHBIIASTCH.

3aMKHyTasi KHHEMaTU4YecKasl Lelb - KHHEMaTU4ecKas 1elb, Y KOTOPOi Bce 3Be-
HbS BXOJSIT HE MEHEE YeM B JIBE TIAPHI.

3amMkHYTHIH AubdepeHInanbHbIlii MeXaHu3M - AudPepeHIInaIbHbI MEXaHU3M,
B KOTOPOM JIBa 3B€HA, UMEIOIINE HEMOJBUKHBIE OCH BpPAILIEHUS, CBSI3aHbI JOMOIHU-
TEIBHO 3yOuaToil mepemadell ¢ HEMOABMKHBIMH OCSIMH. Takue Tepemaadd HaIuIu
NPUMEHEHUE B MHOTOOCHBIX aBTOMOOWJISIX-TSIrayax, B IPY30MOAbEMHBIX yCTPOMCT-
Bax (Hampumep, B AIEKTpoTeibhepe) u T.I. DTO OOBICHIETCS TEM, YTO OHU IO CPaB-
HEHUIO ¢ OOBIYHBIMU TUTAHETAPHBIMU MEXaHW3MaMu uMeroT noBbimeHHbI KITJI, mo-
3BOJIAIOT PA3ACIUTh WU CJIOKUTh MOUIHOCTH, MepeAaBaeMble JABYMsI MOTOKaMH, U
peanu30BaTh 3HAYUTEIHHO OOJBIITNE BPAIMIAIOIINE MOMEHTHI Ha BBIXOJE MPU MEHbB-
X rabapurax nIpuBoJaA.

3aoctpenue 3y0a - pe3yJbTaT Hape3aHusi 3yObeB MPHU CIUIIKOM OOJIBIINX TOJIO-
KUTETHHBIX CMEIICHUSIX PEUKH, TIPH ATOM 3BOJILBEHTHI Mpoduieii 3yda mepecekaroT-
Csl HUKE OKPYXHOCTH BEPILHH.

3BeHO (MeXaHW3Ma) - TBEPJOE TEJIO WJIM CUCTEMa JKECTKO CBS3aHHBIX TBEPIIBIX
Tes1 (MOXKET COCTOSATh M3 OJJHOM WJIM HECKOJIBKHMX JIeTaJiek), BXOSIIAs B COCTaB Me-
XaHU3Ma; OJIHO UJIM HECKOJIBKO TBEPABIX TE€J, HE UMEIOUIUX ABUKEHUS JIPYT OTHOCH-
TEJIBHO JIPYTa.

3BEHO MPUBEACHMS - 3B€HO, OOBIYHO COBEpIIAIOIIee NOCTyNaTeIbHOE WM Bpa-
IaTeIbHOE NIBIKCHHE, Ha KOTOpPOE JEHCTBYIOT YCJIOBHBIE CHJIOBBIE (DaKTOpHI, CO-
BEpIIAIONTNE MEXAaHWYECKYI0 pabdoTy, paBHYIO paboTe BCEX CHJI U MOMEHTOB CHI,
JNEUCTBYIONIMX Ha 3BEHbS MEXaHHW3Ma, U OHO O0JaJaeT KUHETUYECKON >Hepruew,
paBHOW KHMHETHYECKON SHEPIHMHM BCEX 3BCHBEB MeXaHHM3Ma (IMHAMUYECKas MOJEib
MEXaHH3Ma).

3y0OoHaKkaThIBAaHUE - TPOIleCC 00pa3oBaHMsI WU 00pabOTKH 3yObeB 3yOuaThIX
KoJEC, 3y0UaThIX peeKk W YepBSKOB 0€3 CHATHUS CTPYXKKH, MYTEM IIACTUYECKOTO Je-
dbopmupoBanus Metaiia. Paznuuarot 3. popmoodpasyroiiee u ynpousstouiee. dop-

MooOpasyromee 3. (0OpazoBaHue 3yObeB HENOCPEACTBEHHO HA JIMTHIX, KOBAaHBIX,
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IITAMIIOBAaHHBIX W Jp. 3arOTOBKAX) OCYIIECTBISETCS Ha 3yOOHAKaTHOM CTaHKE C
IpeIBApUTEIILHBIM HArPeBOM 3aroTOBKH (OOBIYHO TOKAaMH BBICOKOW YacTOTBI) WIIH
0e3 HarpeBa (1 3yOuUaThIX KOJEC MajbiX MoayJiei). Ynpounstomniee 3. (4acTUUHOE
WIN TI0 BCeMy Mpoduitro 3yObeB) - 00padoTKa yke HMEIONINXCs 3yObeB MOBEPXHOCT-
HBIM TUIACTHYECKUM J1e(OPMHUPOBAHHEM C IIEJBIO TOBBIIMICHUS WX YCTaJIOCTHOU
MPOYHOCTH, U3HOCOCTOMKOCTU M JIOJITOBEYHOCTH OCYIIECTBISICTCS Ha CIEIUATbHBIX
3yOOHAKaTHBIX CTaHKaxX. 3. MPOU3BOAAT 3yOOHAKATHBIM HHCTPYMEHTOM - 3yOUaThIMH
HaKaTHUKaMH (BaJKamu), pabOTAIOIIMMHU MO0 METOy OOKATKH, MJIM POJIMKAMH, JIUC-
KOBBIMHU (DACOHHBIMH BAJIKAMHU U JIp. - IO METOAY KOITUPOBAHUSI.

3yboHape3anue - mpoiecc 00paboTKu 3yObeB 3y0UaThIX KOJEC U APYTUX JeTa-
JIe¥, IMEIOIUX 3yObsi, Ha 3y0000pa0aTHIBAIOIIEM CTaHKE ITyTEM CHSTHS CTPY)KKH 3Y-
OOpe3HbIM WHCTPYMEHTOM. 3. ObIBaeT 4YepHOBOE (IIPEIBApPUTEIHLHOE) W YHCTOBOE.
[Tpu uepHOBOM 3. CHUMaeTCsl OOJIBIIIas 9acTh MPUITYCKa, a Mpoduiib 3yda emeé He 1mo-
Jy4aeT OKOH4YaTeNnbHOU ¢opMbl. HucToBoe 3. ObIBaeT 1100 OKOHYATEIBHBIM MPOIIEC-
coM, OO0 TMOCJEe HErO MPOU3BOJAT YIPOUHSIONIYI0O OOKATKy 3yObEB, TEPMUUYECKYIO
00paboTKy C mocneayromumM 3yoonumndpoBanrueM wid A0BojaKoN. UepHoBoe 3. ocy-
MIECTBIISIIOT METOJAaMH OOKAaTKH WJIM KOIMMPOBAHUS, YUCTOBOE 3. - OOBIYHO METOJOM
oOkarku. [lpu KomMpOBaHMM WHCTPYMEHTOM SIBIISIETCS IUCKOBAas WM TallblieBast
¢dpesa, KoTopas B paauaabHON TIOCKOCTH MMEET MPOo(UiIb, COOTBETCTBYIOIINI BIa-
IUHE MEXIYy 3yObsIMH Hape3aeMmoro 3youatoro kojeca. [Ipum oOkaTke HMCIONB3YIOT
yepBsuHble (pe3bl, 3yOoHape3Hble TPEeOEHKH, JOJO0SKH, 3y0OCTpOraibHbIE PE3IIbl C
pPEXYILIEH YacThbiO, MPOU3BOAALIAS MOBEPXHOCTh KOTOPOW MPEACTABISIET COOOM KaK
Ob1 mpodwib 3yda conpsukEHHON 3yOdarol peliku (koieca). [Ipodwis 3yOa, moiy-
gaeMbIi 1ocsie 3. o MEeToly OOKaTKH, OJIM30K K orudaromieil JIMHUU, 00pa30oBaHHOMN
MOCJIeTIOBATEILHBIMHE MOJIOKEHUSIMH PEXYIIEeH KPOMKH HHCTPYMEHTA.

3y0000pabaThiBatOIMi CTAHOK - METAIOPEKYIIUNA CTAHOK [T 00paOOTKH
3yOuaThIX KOJEC, UePBSKOB M 3y0UaThIX peek. B 3aBUCHMOCTH OT MPUMEHSEMOTO WH-
CTPYMEHTa pas3nu4aroT 3yoodpesepHbie, 3y0010m0&KHBIC, 3y0OCTpOTaIbHbIe, 3y00-
oTJeNIouHbIe (3yOOIICBUHIOBANIbHBIC, 3yOonuIM(OBAIbHBIC, 3yOOXOHUHIOBAJIBHEIC,

3yOONIPUTHPOUHBIE, 3y0O000KATOUHBIC U 3y003aKkpyriisronue) ctaHkd. Ha 3.c. ocytie-
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CTBJISIFOT. YEPHOBYIO 00pabOTKy 3yObheB, YHCTOBYIO 00pabOTKy 3yObeB, MPUPAOOTKY
3yOuaThIX KOJEC, JOBOAKY 3yObeB, 3aKpyriieHue TopuoB 3yOneB. Ha 3ybodpesepHbix
CTaHKax Hape3arT LWIMHIPUYECKHE MpsIMO3yOble, KOCO3yOble M C LIEBPOHHBIMU
3yObsiMH Kosi€ca, 4epBsiuHble 3yOuaThle Koj€ca. Haumbomee pacmpocTtpaHEHHbIE B
IPOMBIIIJIEHHOCTH BEPTUKAJIbHbIE 3y00(QpE3EPHBIE CTAHKU BBITYCKAOTCS € TIOJBUXK-
HBIM CTOJIOM M HEMNOJABHXHON CTOMKOM W C NOJABMI)XKHOM CTOMKON M HEMOJABMXHBIM
ctosoMm. [Ipu Hapezanuu 3y0uaThIX KOJIEC 3aTOTOBKA KECTKO CBSI3aHA C JIEJIUTEIbHBIM
YEepBAYHBIM KOJIECOM, MTOJIYYAIOIIMM BPALLEHUE OT JEIUTEIBHOIO YepBsAKa, KOTOPBIN
CMEHHBIMHU 3y04YaThIMU KOJIECAMU KMHEMAaTUYECKU CBSI3aH C 4epBsuHOM (pe3oit. Co-
OTHOIIIEHHE YaCTOThI BpAIllEHUsI YEPBIYHON (Ppe3bl U 3arOTOBKH OMPEENIAeTCs mepe-
JATOYHBIM OTHOIIEHHEM HaOOpa CMEHHBIX 3yOUaThIX KOJIEC.

3yO0pe3HbIii MHCTPYMEHT - METAIOPEXKYIIMH HMHCTPYMEHT Aisi oOpaOoTKu
3yOuaThIX KOJIEC, YEPBAUHBIX U XPaIOBbIX KOJIEC, IUIMLIEBBIX BAJIMKOB U JIp. A€Tajel
¢ 3yObsiMu. B 3aBHCHMOCTH OT MeTOZa 3yOOHape3aHUs IPUMEHSIOT MOAYJIbHbBIE JTUC-
KOBbIE WJIM NablieBble (hpe3bl U 3y00pe3HbIe TOJIOBKH AJIs pabOThl METOJIOM KOIHPO-
BaHMs, 3yOOpe3Hble TPEOEHKH, YepBsauHble (Ppe3bl, 10JI0sKH, 3yOOCTpOTaibHbIC Pe3-
bl U PE3IOBBIE TOJIOBKH ISl pAOOTHI METO/IOM OOKATKHU.

3ybOuaras nepegaya — MEXaHU3M JUIsl TIEpEAauu BpallaTeNbHOIO JABM)KEHUS Me-
Iy BaJaMHM U U3MEHEHUS 4acTOThl BPALIEHUS, COCTOSALIMI U3 3y0UaThIX KOJEC WU
U3 3yOuaToro Kojieca U peKu, UM U3 YepBsKa U YepBAYHOro Kozeca. [Ipocreitmas
OJIHOCTyINeH4YarTas 3.. COCTOUT U3 BEAYLIEr0 U BEJOMOIo Kojiec. MHOrocTyneH4aras
3.1. o0paszyercsi MOocieI0BaTeIbHBIM COEIMHEHNEM HECKOJIBKUX OAHOCTYTEHYATHIX.
[To Buay 3yOuaThIX 3alEMICHUN pa3nuyaroT 3.M. IIMHAPUYECKHE, KOHHUYECKHE,
YepBAYHbIE, BUHTOBbIE, TUIIOUIHBIE U JIPYTUE, & TAKXKe KOMOMHUPOBaHHbBIE. 3.1. MO-
I'YT OBITH BCTPOEHBI B MEXaHH3M, MPUOOpP, MAIIWHY WM BBIOJHEHbI B BHJIE CaMO-
CTOATENBHOTO arperara — peaykropa. K 3.1. oTHocATCS KOpOOKM CKOpOCTEH, IilaHe-
TapHbIE nepeaaydu, 1uppepeHnanbHble MEXaHU3MBI U JIP.

3ybuaroe 3alerieHHe — B3aUMOJICHCTBUE JIBYX 3yOuaThIX KOJIEC, 3yObsi KOTO-
PBIX MpHU IOCIEA0BATEIBHOM COIPUKOCHOBEHUU MEXIy cOOO0H mepeaaroT 3a1aHHOe

JBUKEHUE OT OJIHOTO KoJieca K ApyroMmy. PaznuyaroT uuimHapudeckoe 3.3. IpH Ma-
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paJlIeNIbHBIX OCSIX, KOHUYECKOE — MPHU MEPECEKAIOIINXCS OCAX U TUMEPOOTOUIHOE —
IIpU MEePEKPEIIMBAIOIIUXCS OCAX. 3y0yaToe KOJIeco MOXKET BXOAUTH B 3allCTNIEHUE C
3y0uaTol peiikoi, mpeoOpasyrolleil BpamaTeabHOe JBUKEHHUE B IMOCTYIATEIbHOE.
HaunbGonbmmmu 3KCrTyaTaliuOHHBIMUA M TEXHOJIOTMYECKUMU MPEUMYyIIECTBaMHU 00J1a-
JTA€T HBOJIbBEHTHOE 3alleIJIEHUE, MpPU KOTOPOM MNpoduiu 3yObeB BBINOIHEHBI IO
ABOJIbBEHTaM. lIpuMeEHAIOT Takke HUKIoUAalbHOE 3.3. U 3auemienne HoBukoBa, B
KOTOpPOM Mpoduiiu 3yObeB KOJIEC OYEPUNBAIOTCS JyTaMH OKPY>KHOCTEH.

3y6uaToe Kojeco - OCHOBHAs JIeTallb 3y0uaToi nepeaayu B BUJIE AUCKA C 3yOb-
SIMHM Ha LIWJIMHAPUYECKON MJIM KOHUYECKON MOBEPXHOCTHU, BXOIAIIMMH B 3aLEIIJIEHUE
¢ 3yobsimu apyroro 3.k. [Hunuanpuueckue 3.K. MOTYT UMETh HapyKHbIE UM BHYT-
peHHUE 3yObsi. 3yObsi BHITIOJIHSOTCS TPSIMBIMU, BUHTOBBIMH, IIIEBPOHHBIMU (YTJIOBBI-
MH) WM KpuBosMHeiHbIMU. Hanbonee pacrnpoctpanénusiii mpoduinb 3yObeB 3.K. -
ABOJIbBEHTHBIN, PEXKE - HUKIOUAAIBHBIA U Ap. B penyKTOpOCTpOEHUM MPUHITO Ma-
Joe Benyiiee 3.K. HE3aBUCUMO OT 4YKClia 3yObeB Ha3bIBaTh IIECTEpHEN, a 0OJIbIoe
(Bemomoe) - xonmecom. KoHCTpykmus 3.K. 3aBHCHT OT €ro Ha3HA4YEHUs, pPa3MepoB U

crocoba IMMOJIYU4CHM: 3arOTOBKHU.

n

NneanbHbli MEXaHU3M - MEXAHU3M, B KOTOPOM HET MOTEPb SHEPTrUM, TO €CTh
KII/] koToporo paBeH e AMHULIE.

N30BITOYHBIE CBSI3U - CBSI3U, YMCJIO KOTOPBIX B MEXaHU3ME ONpeeseTcs pas-
HOCTBIO MEXKJY CYMMapHbIM YMCJIOM CBSI3€M, HAJOKEHHBIX KUHEMAaTUYECKUMH I1apa-
MH, U CYMMOU CTEIEHEN MOJABUKHOCTH BCEX 3BEHBEB, MECTHBIX IOJIBUKHOCTEHN U 3a-
naHHOU (TpeOyeMoii) MOABMKHOCTHIO MEXaHHU3Ma B IIEJIOM.

M3rubarommii MOMEHT - COCTABJISIOIINE MOMEHT, BOSHUKAIOIINN B INIOCKOCTSIX
MEePIEHAUKYJISIPHBIX ONEPEYHOMY CEUCHUIO 3BEHA.

MN3HOCOCTOMKOCTD - COMPOTUBJIEHUE TPYIIUXCS AETalle N3HAIIMBAHUIO.

WuBostoTa - TpUroHOMeTprudeckas GyHKIUs INV=tga-a, TIe a - yroxa 3arerie-

HUs B 3y04aToii nepeaaye.
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Wuepuus (ot yat. inertia - 6e31eaTenbHOCTh, KOCHOCTD) - CBOMCTBO TeJl COXpa-
HATH CBOIO CKOPOCThH IPH OTCYTCTBUHU JICHCTBHUS HA HETO JIPYIHX Tl M MEHAThH €€
TOJIBKO TOJT IICUCTBUEM JIPYTUX TEJ.

WmxeHepHass MHTYUIUS - CIIOCOOHOCTh YCTaHABIIMBATh UCTHHY 0€3 IMPUMEHEHUS
noruyeckux npuemoB. I[lo cymectBy M.u. sBIsieTCS HEOCO3HAHHOM, 3aMaCKUPOBaH-
HOW JIOTUKOHM, OCHOBAaHHOM Ha JJMYHOM MPAKTUYECKOM OIBITE TIPOCKTHPOBIIUKA.

WmxeHepHOEe TPOSKTUPOBAHWE — TBOPYECKHM MPOIECC, B KOTOPOM HAay4YHas U
TEXHUYECKas HHPOPMAIIHS UCIIOIBb3YETCs ISl CO3/IaHKsI HOBOW CHCTEMBI, yCTPOHCTBA
WUTH MAaITWHBI, IPUHOCSIINX OOIIECTBY ONPEICICHHYIO TOJIb3Y.

WucTpymeHTanbHas 3y0uaTas peiika - TparenreBruIHas TpeOCHKa ¢ PeXyIUMHU
KPOMKaMH, MEePEeMEIIAoNIascs Ha 3yOOHAPE3HOM CTaHKE B HAIIPABICHHUH, TIEPIICH IU-
KYJIIPHOM IIOCKOCTH 3aTOTOBKH KoJjieca (YepTerka JAeTaliu).

WHdopmanmonHas MalllvHa - MallliHa, MpeIHa3HaueHHasl IS TpeoOpa3oBaHus
UH(POPMAIIUU, PETYJIMPOBAHUS M YIPABJICHUS TEXHOJOTMUECKUMU IPOLECCAMH 33
CYeT UCIOJIb30BaHUS MEXaHWYECKOTO JIBIKEHUSI CBOMX 3BeHbeB. Ecim mHbopmanms
npejcTaBicHa B Gopme uucen, To uHpopMmarmonHas M. Ha3bIBaeTCsi CYETHON WM
BBIYHCIUTEIILHOM, HapuMep apuGMoMeTpbl, MEXaHHUECKHE WHTETPATOPhI, OyXraj-
Tepckue M. DJICKTpOHHAs BBIYMCIUTEIbHAS MAIMHA, CTPOrO TOBOPS, HE SIBJISICTCS
M., Tak KaK B Hell MEXaHUYECKUE JBIIKCHUS CIYXaT IS BBITIOJIHECHUS JIMIIb BCIIO-
MOTaTeIbHBIX Ollepannii (Ha3BaHWE COXPAHECHO 3a HEel B MOPSIKEe HCTOPUICCKOM Tpe-
€MCTBEHHOCTH OT CU€THBIX M. THIIa apruMOMETpa).

VcnioTHUTEIIBHBIN MeXaHU3M (CEpBOINPHBOJ) - YCTPOWCTBO, MpEAHA3HAYCHHOES
JUTSL TIEPEMEIIECHHUS PETYJIMPYIOIIECT0 OpraHa B CHCTEMax aBTOMATHYECKOI'O pPeryJiu-
POBaHUS WM JUCTAHIIMOHHOTO YIPABJICHHUS, a TAKKE B KAYECTBE BCIIOMOTAaTEIbHOTO
IIPHUBOJIA 3JIEMEHTOB CJICIISANINX CUCTEM, PYJICBBIX YCTPOWCTB TPAHCIIOPTHBIX MAIIHH
¥ T.11. VI3MEeHeHue MOJIOKEHUS PEryJIMPYIOLIEro OpraHa BbI3bIBACT H3MEHEHHUE MIOTOKA
SHEPIUU WM MaTepuaa, MOCTYMAIIIMX Ha 00BEKT, M TEM CaMbIM BO3JICHCTBYET Ha
paboure MaluHbI, MEXaHU3Mbl H TEXHOJIOTHYECKUE MPOIECChI, YCTPAHSSI OTKJIOHE-
HUS PEryJIMPYyeMOU BEJIMYHMHBI OT 33JJaHHOTO 3HA4eHWs. M. M. HEe TOJIbKO U3MEHSET

COCTOSTHUE YIIPaBJISIEMOr0 00BEKTa, HO U MepeMENIaeT PEryIUpyOIUi Opral B COOT-
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BETCTBUHU C 3aJaHHBIM 3aKOHOM PETyJIMPOBAHUA NPU MHUHUMAJIBHO BO3MOYKHBIX OT-
KJIOHEeHUAX. B 6omnbmmHcTBE ciiydaeB M. M. I€CTBYIOT OT MOCTOPOHHUX UCTOYHHUKOB
DHEPIUH, TaK KaK HEMOCPEIACTBEHHOE ymnpasiieHHe M. M. OT IEpBUYHBIX AJIEMEHTOB
perynupoBanus (pelie, JaTYNKOB U Jp.) HEBO3MOXHO BCIIEICTBUE WX MAJIOW MOIIHO-
CTH, HEJJOCTaTOYHOM I BO3JEHCTBUS HA peryaupyoomuil oprad. M. M. oObIuHO co-
CTOWUT M3 JBUTATENs, NIEPEeNaydl U 3JIEMEHTOB YIIPaBJIECHUs, a TaKXKe 3JIEMEHTOB 00-
paTHOM CBSA3M, CUTHAIM3AINH, OJOKUPOBKH, BBIKIIOUeHUs. 1. M. 1mst perynupoBanust
IIOTOKA JKUJKOCTEW M ra30B MPEJICTaBIsIET COOOM KiamnaH, 3aJABMXKKY WM 3aTBOp, Ie-
peMelaeMble THAPABINYECKUM, ITHEBMATUYECKUM WM JIEKTPUYECKUM IIPUBOJIOM. B
MHEBMAaTHYECKHX CHUCTEMaX aBTOMATUKHU MPUMEHSIOT MEMOpaHHbIE M TMOPUIHEBBIC
ITHEBMOIIPUBOABL. DJIEKTpOMEXaHudeckue . M. IMMPOKO HCIONB3YKOT B IIPOMBILI-
JICHHOW aBTOMATHKE; OHU MMEIOT OOBIYHO MPHUBOJI OT ACHHXPOHHOTO AJIEKTPOJIBUTa-
TeJsl, HHOT/Ia OT DJICKTPOMAarHuTa (CojeHoua), MPUMEHEHHE KOTOPOTO OTPaHHYCHO
U3-3a pe3Kux (PHIBKOM) BO3JICHCTBUII HA YIPaBIIEMBIH OpraH.

HcTouyHHK KOJIEOAHUH - 4acTh MEXaHUYECKOM CUCTEMBI, B KOTOPOI MPOUCXOASAT

(1)I/I?>I/I‘{CCKI/IC ITPOLECChI, BBIZLIBAIOIIINEC KOJIeOaHHS.

K

KacaTtenpHoe ycKOpeHHe - XapaKTepUCTUKa OBICTPOTH M3MEHEHUSI HAallPaBJICHUS
CKOPOCTH WJIU HEPAaBHOMEPHOCTH JBUKEHUS M0 JIF0O0H TPAEKTOPHUHU.

KavecTBeHHbIC TOKa3aTeNN WIMHAPUYECKOIN SBOJILBEHTHOM 3y04aToil mepesa-
M - KO3()PHUIMEHT TOPLIEBOTO MEPEKPHITUS; KOIDDULIMEHT MOJIE3HOTO AEHCTBHS; KO-
3 UIUEHT YIENbHOTO CKONbKEHUS; KOA((UIUEHT yneabHOro JaBieHus; KodPpdu-
IUEHT opMbI 3y0a.

Kunematuka (ot rped. kinema, kinematos- nemxeHue) - pasnen MEXaHHUKH, B
KOTOPOM M3YYal0TCs T€OMETPHUECKUE CBOICTBA ABIKEHUS Tel 0e3 ydyera UX MaccChl
U JIEHCTBYIOIINX Ha HUX CHIL.

Kunematnka MexaHU3MOB - pa3ziedl TEOPHUH MEXaHU3MOB U MAIIHMH, B KOTOPOM
U3y4yaeTcs IBUKEHHE 3BeHbEB MEXaHH3Ma HE3aBHCUMO OT MPUJIOKEHHBIX K HUM CHJI.

OcHOBHBIC 3aJa4u K.m.: OIpCACIICHUC NBUKCHNA 3BCHBCB MCXAaHMU3MaA 110 3a/ITaHHOMY
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JBY)KCHUIO HAYaJIbHBIX 3BEHBEB; IMPOCKTHPOBAHUE CXEMBbI MEXaHM3Ma (CHHTE3) IO
3aJJaHHBIM KHHEMaTH4eCKUM yciioBusiM. MccnenoBanus K. M. OCHOBBIBatoTCA Ha M0-
JIOKEHUU O TOM, YTO JI000H MeXaHH3M COCTOUT M3 MOJBM)KHO COEAMHEHHBIX TBEP-
JIBIX T€J - 3BEHBEB, JIBUYKEHUSI KOTOPBIX OMPEACNAIOTCS ABMKEHUEM OJHOTO WJIH He-
CKOJIBKHX BEIYIIMX 3BeHbeB. K. M. pemaer 3aaun KHHEMaTHUECKOro aHalu3a U Ku-
HEMaTU4YEeCKOr0 CUHTE3a.

Kunemartnueckas quarpamma - rpaduyeckoe M300pakeHne U3MEHEHHs] OCHOB-
HBIX KHHEMaTHYECKUX MapaMeTpOB MEXaHU3Ma 3a MOJHBIN IIUKII ABHXKEHHUS.

Kunemartnueckas mapa - moABH)KHOE COEMHEHUE IBYX 3BEHBEB, JOIYCKaIOIIEe
UX ONpEJEeNIeHHOe OTHOCUTENbHOE ABIKeHue. Kiaccudukanus nap - mo moaBHKHO-
ctu (0IHO-, IBYX-, TPEX, YETHIPEX- M ISITUIIOJBIDKHBIC); 10 TEOMETPHUU DIIEMEHTOB
(HM3IIME U BBICIIHE).

Kunemaruyeckas cxema MexaHH3Ma - CTpYKTypHasi cXxeMa MeXaHU3Ma, JI0TOJ-
HEHHAas pa3MepaMH 3BEHbEB (IJTMHAMU 3B€HbEB, KOOPAMHATAMHU T1ap, YHCIAMHU 3yObeB
KOJIEC, KOOPIMHATAMHU TOUYEK Ha MPOo(dUiIe KyJauyKoB U T.II.), HEOOXOAUMBIMH TSI K-
HEMaTUYEeCKOro aHaJi3a MeXaHu3Ma.

Kunemartuueckas 1iensb - cucTeMa 3BeHbEB, 00pa3yIoluX MEXKIy cOO0M KMHEeMa-
TUYECKHE TapHl.

Kunemarnyeckue mnepeaarounbie (YHKIMM MeXaHH3Ma - IPOU3BOAHBIE OT
(GYHKIIUH MOT0XKEHHS 10 0000IEHHONW KOOpANHATE.

Kunemarnyeckre XapakTepUCTUKU JIBUKECHHS - XapaKTEPUCTUKHU, ONpejaersie-
MbI€ TIpY KHHEMAaTU4YEeCKOM aHaju3e (TpaeKTOpUH, NMEPEeMEIIeHuUs, CKOPOCTH U YCKO-
PEHUS TOYEK ¥ 3BEHBEB U TepeIaTOuHbIe (YHKIIMA MEXaHU3MA).

Kunemarnyeckue XxapakTepuUCTUKHA MEXaHU3Ma - IPOU3BOJIHBIE OT (PYHKIIUU I10-
J0XeHus 1o BpemeHH. lepBas mpon3BogHast SBISETCS CKOPOCTHIO, BTOpast - ycKope-
HHEM.

Kunematnueckue 35eMeHThl (3J€MEHThl KHHEMAaTU4eCKOW Maphl, 3JIEMEHTHI) -
COBOKYITHOCTbh TOYEK, JIMHUN M MOBEPXHOCTEW, KOTOPHIMU 3BEHbS HEMPEPHIBHO Ka-
CaloTCsl U XapaKTep CONPHKOCHOBEHUS KOTOPBIX OMPEAENSeT BHUJ OTHOCHUTEIBHOTO

JABHXKXCHHSA COCANHACMBIX 3BCHLCB.
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Kunematnueckuii aHann3 3y0uaToro MexaHu3Ma - ONpeesieHue KuHeMaTHue-
CKUX TMapaMeTPOB. MEPENaTOYHOTO OTHOIICHHS, YIIIOBBIX CKOPOCTEH W/WiIM 4acToT
BpallleHUs OT/IEIbHBIX 3BEHbEB (KOJIEC).

KunemaTnueckuil aHaau3 MEXaHU3Ma - ONPENEIICHUE XapaKTEPUCTUK JIBHIKECHHUS
(TpaekTopuu, TIepeMEIeHUs, CKOPOCTH, YCKOPEHHs) 3BEHbEB MEXaHHM3Ma I10 3aJ1aH-
HOMY JIBUKEHHIO Ha4aJbHbIX 3BEHBEB.

KuHeMaTn4yeckuii CHHTE3 MEXaHW3Ma - OINpeielieHue mapaMeTpoB (pa3MepoB)
3BEHbEB KMHEMATHUYECKON CXEMBI MPOEKTUPYEMOI0 MEXaHW3Ma M0 3aJaHHbIM KUHE-
MaTHYECKHM XapakTepuctukaM. 3anada K.c. MexanusMma sBisieTcsi oOpaTHOM 3aaueit
€ro KHHEMaTU4YeCKOro aHanu3a. K.c. BBINOJIHAETCS MOCe CTPYKTYPHOIO CHHTE3a, B
pe3ynbTaTe KOTOPOTo BHIOMPAETCS CTPYKTYpHAsl CXeMa MEeXaHU3Ma, HO MPEAIIeCTBY-
eT JMHAMHYECKOMY CHHTE3Y, a Tak’Ke BHIOOpY MaTepuasoB, pacdéTaM Ha MPOYHOCTH
U KECTKOCTh U KOHCTPYKTUBHOMY O(DOPMIICHUIO 3BEHbEB M KMHEMATHUUYECKHX Iap.
Pemenne 3amay K.c. MexaHW3MOB MPOU3BOIUTCS TpadUUECKUMHU WM aHAJIUTHYe-
ckumu Meroaamu. K ananutnueckum merogam K.c. OTHOCATCA: ONTHMHU3aLMOHHBIN
cuHTe3 ¢ npuMeHeHneM DBM (cimyualiHblii MOMCK, HAIPABJICHHBIA MOUCK U KOMOH-
HUPOBAHHBIN MMOUCK); CHUHTE3 MO0 METOXy NMpHOMmKeHuss QyHKIUH (MHTEPIIOIUpOBa-
HUE, KBaJJpaTUYECKOE MPUOIKEHUE U Hawy4inee (paBHOMEPHOE) PUOJINIKCHNUE).

KuneMarnueckoe COeAMHEHNE - aHAJIOI KNHEMATUYECKOW Mapbl, MPEACTABIISAIO-
M1 KOMIAKTHYI0 KOHCTPYKLIHIO, BBIIIOJHEHHYIO U3 HECKOJIBKMX IMOJBUKHBIX J€Ta-
Jeil 1 00ecneynBaloIyI0 TaKOe ke OTHOCUTENBHOE IBUKEHUE, YTO U JaHHAas mapa.

Kunernueckast 3HEprus - 3HEPrusi MEXaHUYECKOM CUCTEMBI, 3aBUCAILIAS OT CKO-
pocTer aBukeHHs e€ Touek. K. 3. MarepHasbHOW TOYKH H3MEPSETCs MOJOBUHOU
MIPOU3BEACHUS MACChl 3TOM TOYKH Ha KBaapaT €€ ckopoctu. K. 3. MmexaHnuyeckoi cuc-
TeMbl paBHa apudmernaeckoit cymme K. 3. Bcex e€ touek. K. 3. TBEporo Tena, aBu-
JKYILIETrocs MOCTYyNaTeIbHO, BBIUUCIAETCS TaK ke, Kak K. 3. Touku, uMmeromen Maccy,
PaBHYIO Macce BCEro Teda.

Kunerocratnka MEXaHU3MOB - pa3jiesl TEOPUHM MEXaHM3MOB M MallWH, B KOTO-
POM METOJIOM CHJIOBOTO pacuéra (KHHETOCTATUYECKOTO aHAJIM3a) OMPEICIIIIOT peak-

UK 3JICMCHTOB KMHCMATUYCCKHUX ITap MCXaHHU3Ma IIPHU YCIIOBUH, YTO 3dKOH €TI0 ABU-
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»eHust u3BecteH. Meronamu K.M. moJib3ytoTcs py MPOEKTUPOBAHUM HOBBIX MaIIUH
JUIL paCYETOB MX HA MPOYHOCTh. METOJ KUHETOCTATUKU - PELICHHUE 3a7a4 TUHAMUKH
¢ nomouieto npuHiuna JlamamOepa. Mexanusm npeaHa3HaueH il BHINOJTHEHUS He-
KOTOPOW (PYyHKITHH, JIJIsI pea3alii KOTOPOH BCE €ro 3BeHbsS (KpOME CTOWKH) JTOJIK-
HbI BBINIOJIHATH OINPEECICHHbBIE IBMKEHUSA. TOJIBKO B 3TOM Clly4ae Ha HUX U JEHCT-
BYIOT pa3iMy4Hble CHJIbl. MOXHO MBICIEHHO OCTAaHOBUTH MEXAHU3M, Mpearosaras
IIPH 3TOM YTO JCHCTBHE BCEX CHJI COXPAHWIOCH (B 3TOM - CyTh METOa KHHETOCTATH-

Knacc ctpykrypHO# rpynibl Accypa - YUCI0 KUHEMATUYECKUX Map, BXOASIIUX
B 3aMKHYTBI KOHTYp, OOpa30BaHHBI BHYTPCHHHMMH KWHEMAaTHUYECKHUMHU TapaMu
IPYIIIIBL.

Konebanue (MexaHHUYECKOE) - TaKOE JIBMKCHHE MEXaHHUYECKOW CHUCTEMBI, IPHU
KOTOpPOM OOOOIIIEHHbIE KOOPAUHATHI U MX MPOU3BOAHBIE U3MEHSIOTCS BO BPEMEHH,
NEePUOIMYECKU BO3pacTas WK yObIBas. Pa3nuyaroT cienyroiue BUIbl MEXaHUYECKUX
KoJeOanmii: cBOOOHBIC UM COOCTBEHHBIC KOJICOAHUS - MPOUCXOJAIUEe 0e3 mepe-
MEHHOT'O BHEIIHETO BO3JCHCTBUS M MOCTYIUICHUSI SHEPTUU W3BHE; NEPUOJIUYECKUE -
IPY KOTOPBIX 3HAYECHHS 000OIIEHHONW KOOPAMHATH U €€ MPOU3BOIHBIX ITUKINYECKH
TIOBTOPSIFOTCS (€CJIM 3TO YCIIOBUE HE BBIMOJIHACTCS, TO KOJICOAHHsI arieprOIMUECKHUE);
BBIHYKJCHHBIE - BBI3bIBAEMbBIE U MOJAEPKUBAEMbIE IEPEMEHHON BO BPEMEHH BHEII-
HEW CHWJIOW; MAapaMETPUUYECKUE - BbI3bIBAEMBIC U3MEHCHUEM BO BPEMEHU JIMHAMHYE-
CKHX IapaMeTPOB CUCTEMBbI ( KECTKOCTH, MACChl MJIM MOMEHTA UHEPLIUH, AeMITDUPO-
BaHUS W Jp.); aBTOKOJICOAHUs - CTallMOHApHBIE KOJeOaHWs, BO30YXKIaeMble U TO-
JEP)KUBAEMBIE 32 CYET SHEPTHH, MOCTYIAINICH OT MCTOYHHMKA HEKOJIEOATEIHLHOTO
XapakTepa, B KOTOPOM MOCTYIUIEHUE SHEPTUU PETYIUPYETCs IBH)KEHUEM CAMOM CHUC-
TEMBI, IPYTHUE BUIBI KOJICOAHMIA.

KoJsieHuathiii Ban - BaJl, COCTOSIIIMM M3 OJHOTO WJIM HECKOJBKHMX KOJIEH U He-
CKOJIBKMX COOCHBIX KOPEHHBIX IIEEK, ONMUPAIINXCS HAa NOoAIUNHUKHA. Kaxnoe ko-
neHo K. B. uMmeeT ABe 1€KW U OJIHY WIEHKY JJid mpucoeAuHeHus martyHa. Ocu ma-
TYHHBIX IIEEK CMENIEHbl OTHOCUTENBHO OcH BpaiieHus K. B. /{15 ypaBHOBeIIMBaHUs

K. B. mpu pabore méku 4acTo MMEIOT MpoTuBOBechl. K. B. - Bpamaroieecs: 3B€HO



107

KPHUBOIIUITHOTO MEXaHU3Ma,; MPUMEHSIETCS B TOPIIHEBBIX ABUTATEINSIX, HACOCAX, KOM-
nmpeccopax, Ky3HEYHO-TIPECCOBBIX MAaIllMHAX W TOMY TMoj00HOoe. B mopmiHeBbIx ma-
muHax 4ucio koyieH K. B. 0OBIYHO PaBHO YUCIY ITUJIMHIPOB; PACIIONIOKEHHE KOJIEH
3aBUCUT OT pabodYero IUKIIa, YCIOBUH ypaBHOBEIIMBAHUS MAIWH M PACTIOIOKCHHUS
HWIMHAPOB. K. B. M3rOTOBJISAIOT U3 YIVIEPOAUCTHIX U JISTUPOBAHHBIX CTAJICW WM BBI-
COKOIIPOYHOTO YyryHa OOBIYHO IIEJBIMH, JUTHIMU WKW KOBaHbIMH. OHAKO MpPH HUC-
MOJIb30BaHUM LENbIX K. B. HEBO3MOXHO NMPUMEHECHUE MOAIIUITHUKOB Kadye€HUs, IO-
stoMy uHorga K. B. nmenaror coctaBHbIMH. [I0 yCI0BHUSIM TE€XHOJOTMU COCTABHBIMU
BEITIOJTHSAIOT Takxke KpymHbie K. B. ¢ nmuamerpom meek g0 1 m. HanbGonee mpocTsr B
m3roroBieHnn K. B., y KOTOPBIX OCH BCEX IIATyHHBIX IIEEK HAXOMATCA B OJIHOU
mockocTu. [IpocreimuMm K.B. MOKHO CUMTATh KPHUBOILIMII.

KoymuecTBO ABMKEHUA - MEPA MEXAHUYECKOTO JIBMYKCHUS, PABHAS I MATEPU-
aJbHOW TOYKHU MPOU3BEACHUIO €€ MacChl Ha CKOpOCTh. K. 1. - BeIMYMHA BEKTOpHAas,
HanpaBJIeHHAsl TaK K€, KaK CKOpocTh Touku. MHorna K. 1. Ha3pIBaOT emieé uMmyJib-
com. IIpu neiictBum cunbl K. 1. Touku n3meHsieTcss B 001IeM ciydae M YHUCICHHO, U
110 HAIPaBJICHHUIO, 3TO U3MEHEHHUE OIMPEACACTCS BTOPHIM (OCHOBHBIM) 3aKOHOM JH-
HaMHKH.

Kommpeccop - ycTpoicTBO ISl CxKaTHs U MMoAaduu rasa (Bo3ayxa) Mmoj JAaBJICHHU-
eM.

Konnueckast 3yOuartas mepemada - 3youaras nepejava, npeaHazHaueHHas IS
nepesayu M mpeoOpa3oBaHUs BPAIIATEIBHOTO JABMXKEHUS MEXAY 3BEHBSIMU, OCH
BpaIieHus: KOTOpbIX nepecekaroTcs. [Ipenmymectsa K.3.1m.: obecriedeHrne BO3MOKHO-
CTH TIepeJlavyr ¥ MpeoOpa30BaHMs BPAIATEIHHOTO JBMKEHUS MEXITY 3BEHBSIMU C TIe-
PECEKAIOIINMUCS OCSIMM BpAILICHUSI; BO3MOXXHOCTH TEpeAadyu ABWKEHUS MEXKIY
3BE€HBSIMU C ITIEPEMEHHBIM MEKOCEBBIM YIJIOM MPH MIAPOKOM JIHAINA30HE €r0 U3MEHE-
HUS, paclIMpeHne KOMIIOHOBOYHBIX BO3MOXKHOCTEH IMpH pa3paboTKe CIIOKHBIX 3y0-
4aThIX U KOMOMHUPOBAaHHBIX MexaHu3MoB. Henocratku K.3.m.: Oosee cimoxkHas Tex-
HOJIOTHSI M3TOTOBJICHUSI M COOPKM KOHUYECKUX 3yOUaThIX KOJEC; OOJBIINE OCEBHIE U
U3ruOHbIC HArpy3KH Ha Bajibl, OCOOCHHO B CBSI3M C KOHCOJIbHBIM PacCIOJIOKEHHEM

3y04YaThIX KOJIEC.
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KoHcTpynpoBanue - mporecc NpuaaHus TeXHUISCKHM 00beKTaM (U3IeHsIM) U
UX DJIEMEHTaM KOHKPETHBIX T€OMEeTpuuYecKux (opM W pa3MepoB, Haubosee 3¢ hek-
TUBHO OOCCIICYMBAIONIUX MX HM3TOTOBJICHUE, B3aUMOJICHCTBHE (CONPSDKEHUE) U pea-
U310 QyHKITMOHAILHOTO Ha3HAUCHUS.

KoHCTpyKTHBHAs cXeMa - TBOpUeCKas peaiu3aius (BOIJIOMICHUE) TEXHUYECKOTO
3aMbICIIa U3/IeTHS, €T0 (PYHKIIMOHATBHON CTPYKTYPhI M TEXHOJIOTUU U3TOTOBJICHHS. B
nporiecce ee 00lyMbIBaHUS H OTOOPAKCHHSI OCYIIIECTBIISICTCS MTPEIBAPUTEIIBHBIN BbI-
O0op MaTepuanaoB U TEXHOJOTHUW M3roToBiIeHUsA. K.c. momkHa obecreunBaTh BO3ZMOXK-
HOCTHh 3KOHOMHYECKH IIeJIeCO00Pa3HOr0 MAaTePHAIBHOTO BOIUIOMICHHS TEXHUYCCKOU
UJICH.

KoHcTpyKkTOpCKas JOKyMeHTaIus - rpaduueckue U TEKCTOBBIE IOKYMEHTHI, KO-
TOpBIE COJEPKAT JaHHBIE 00 M3/IeTTUH, HEOOXOIUMBIE JIJISl €T0 Pa3pabOTKH, H3TOTOB-
JICHUsI, KOHTPOJIsI, TPUEMKH, dKCIuTyatanuu U perynmupoBku. K K.a. oTHOcsTCS: Wep-
TEXH, BEIOMOCTA KOMILIEKTYIOIIUX JeTallel, CXeMbI, pPacueThl, MOSICHUTEIbHBIC 3a-
nucku, TY u ap.

KoHnTakTHas TWHHS - COBOKYITHOCTh T€OMETPUYECKIX MECT TOUYEK KacaHUs Kax-
JIOTO M3 3BEHBEB 3y0UaToro ((ppuKIMOHHOTO) MEXaHHU3MA.

KoHTakTHOE HampsHKeHUE - HAMpsDKEHUE, BOSHUKAIOIINE B MECTE€ KOHTAKTa ABYX
JeTasel, KorJa pa3Mephl IIIOMAIKA KOHTaKTa MaJbl IO CPAaBHEHUIO C pa3MepaMu Jie-
TaJIeH.

KopobOxka nepenad — MHOTO3BEHHBI MEXaHHU3M, B KOTOPOM CTyIEHYaTOe M3Me-
HEHHUE IePEeIaTOYHOTO OTHOMICHHUS OCYIISCTBIISICTCS IPH NEPEKIIIOUSHUU 3y0daThIX
nepeaay, pa3MeneHHBIX B OTICIPHOM Kopryce (KopoOke) Wi B o0IeM KOpITyce ¢
JIPYTUMH MEXaHH3MaMHU.

KopoOka ckopocTeii — MHOTO3BEHHBIN MeXaHU3M (Pa3HOBHIHOCTH KOPOOKH Tie-
penadv), npeaHa3HAYCHHBIN ISl K3MEHEHUSI YaCTOThI BPAIICHUSI BEJIOMOIO Bajia MpH
MOCTOSTHHOW YacTOTE BpPAaIIEHHs BEAYIIETO IMyTeM M3MEHEHHsI MEePEIaTOYHOTO OTHO-
IICHHSI.

Kopomeiciio - 3BeHO MexaHW3Ma, He coBepiiaroiiee moaHoro obopora. K. obpa-

3y€eT CO CTOMKOM BpPAIIATEJIbHYIO Mapy.
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Koppuruposanue 3youaThix Koyéc - (OT jar. COITigO - HCIPABIISIO, YIIy4IIAlo0),
npuém ynydieHus: GopMbl 3yObeB 3BOJIBBEHTHOTO 3yOuaToro 3anerieHus. [lpu Ha-
pe3aHun 3yO04aThIX KOJEC MCXOJHBIM CTaHAAPTHBIM KOHTYP MPOU3BOIAIIEH pEHKU
CMEIIAIOT B paJUaIbHOM HamlpaBlIeHUH TaK, 4TO €€ JeIuTeabHas IpsAMas He KacaeTcs
JEUTENIbHON OKPYKHOCTH KoJieca. [Ipu 3TOM MOXXHO HCMOJIB30BaTh HOPMAaJIbHBIM
peCUHbI 3y0Ope3HbIli HHCTPYMEHT (IpeOEHKY, YepBsIuHyi0 hpe3y u T.I1.) WK J10JI05-
ku. OOpaboTKy BeayT Ha 3y0000pabaThIBAIOLIEM CTAaHKE METOAOM OOKaTKH, Hape3as
KoJi€ca ¢ TpeOyeMbIM CMEIIEHUEM UCXOJHOTO KOHTYpa.

Koco3zyboe 3ybuaroe kosieco - 3yduaroe Kojieco ¢ BUHTOBOUM BOJIBLBEHTHOM I10-
BEPXHOCTHIO 3yObheB, CPOPMUPOBAHHOW OOpa3yroliell OCHOBHOTO IMUJIUHAPA, PACIIO-
JI0KEHHOU MOJ YTJIOM K IPOU3BOISIIEH IPAMOM JIMHUU.

Koco3y6as nunuHapuyeckas 3BOJIbBEHTHas 3yOuaras nepenaya - 3youaras re-
penauda, o0pa3oBaHHas KOCO3yObIMU 3y04aThIMU KOJIECAMMU.

KosdduimenT 1nHaMUYHOCTH MEXaHU3Ma - OTHOIIEHHE MAaKCUMAalIbHOTO YIJIO-
BOTO YCKOPEHHs 3B€HA MPUBEICHU 3a IIUKJI YCTAaHOBUBIIETOCS IBMKEHHS K KBajpa-
Ty €r0 CpEIHEN YTIIOBOM CKOPOCTH.

KoadduimenT nsmMenenus cpeaHeil CKOpOCTH BBIXOJHOTO 3BEHA - OTHOIIECHHE
CKOPOCTEW XOJIOCTOrO M paboyero Xoja; CIy>KUT JJI OLICHKU CTEIEeHH MEePerpy3Kku
MalIMHHON YCTaHOBKH, BBI3BAHHOM YIIpyruMu aedopmarisiMyu 3BEHbEB.

Koaddurnuent HepaBHOMEPHOCTH ABMXEHUS MEXaHHM3Ma - OTHOIICHHE Pa3HO-
CTU MaKCHUMaJIbHOW MU MUHUMAJIbHOW CKOPOCTH M3MEHEHHUs 00O0OIIEHHON KOOpauHa-
ThI 3B€HA MPHUBEICHUS K BEJIMYMHE €€ CPEIHEro 3HaueHus 3a mukia padotsl. K.H.o.M.
XapaKTepu3yeT pa3Max KoJeOaHWl CKOPOCTH MO OTHOILIEHHUIO K €€ CpeJHEMY 3Haye-
Huto. Yem menbiie K.H.O.M. y paccMaTpuBaeMOoro MexaHu3ma, T€M OTHOCUTEIbHO
MEHBIIIE pa3Max KoyieOaHUl CKOPOCTH, TEM CIOKOWHEEe BpalllaeTCsi €ro HadajbHOoe
3BEHO.

KoadduimenT HepaBHOMEPHOCTH CpEAHEN CKOPOCTH 3BE€HA - OTHOLIEHUE CPE/I-
HEWl CKOPOCTU BBIXOJHOTO 3BEHA MpH 00paTHOM (XOJIOCTOM) XOJIe K CpeIHEel CKOpo-

ctu npsMoro (padbodero) xoja.
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KoadduiueHT TopiieBoro nepekpuiTis HWIHHIPUUECKON 3yOuaTol mepenadu -
OTHOIICHHUE MPAKTUYECKON YacTH JMHHUM 3alCIJICHUs] K BEIUYMHE I1ara 3yObeB IO
OCHOBHOM OKPY>KHOCTH.

Koadduuument moneznoro neiicreus (KIIM) - xapakrepuctika 3¢dexruBHOCTH
cucteMbl (YCTpOWMCTBA, MAIIMHBI) B OTHOLICHHM NPEOOpPa3OBaHUS WM Iepenavu
HHEPTUU; ONPEIEISIeTCS] OTHOIIEHUEM T0JIE3HO MCIOJIb30BaHHONW YHEPTUHU K CyMMap-
HOMY KOJIMYECTBY 3HEPIHH, OJYyYEHHOMY CHCTEMOI. B anekTpruyeckux ABUTaTENsix
KII/[] - otHomeHue coBepiaemMoii (IOJIE3HOM) MeXaHHUeCKOH PabOThl K dJICKTpHYE-
CKOI SHepruu, Mojay4aeMod OT MCTOYHHUKA; B TEIUIOBBIX JBHUraTENAX - OTHOIICHHE
MOJIE3HON MEXaHMYEeCKOi padoThI K 3aTpaunBaeMOMY KOJIMYECTBY TEIUIOTHI. J[J1s BbI-
yucinenust KITJ{ pa3Hbie BUbl JHEPrUU U MeXaHU4YecKas paboTa BhIpAXKAIOTCA B OJU-
HAKOBBIX €JMHHUIIAX Ha OCHOBE MEXaHHYECKOTO 3KBUBAJICHTA TEIIOTHI U APYTUX aHa-
JIOTUYHBIX cOoOTHoIeHu. B cuny cBoeit obmuoctu noustue KIIJ[ mo3BomnsieT cpas-
HUBATh U OLEHUBATH C €IMHON TOUYKHU 3PEHUS TaKUE Pa3IMYHbIe CUCTEMbI, KaK aTOM-
HBIE PEAKTOPHI, AIEKTPUIECKUE TeHEPATOPHI U JBUTATEH, TEINIOHEPTE€TUUECKUE YC-
TaHOBKH, TIOJIYIIPOBOJHUKOBBIE MPUOOPHI, OHOJIOorHYecKue 0OBEKTHI U T. 1. M3-3a He-
n30€XKHBIX MOTEPb SHEPTUU HAa TPEHHUE, Ha HarpeBaHue OKpyxatomux Tea u T.m. KI1J]
Bceraa Menblue equHuibl. CoorsercTBeHHO 3TOMY KIIJ[ BRIpaxkaercst B 10Js1X 3aTpa-
YUBAEMOM YHEPTUH, TO €CTh B BUJE MPABUIILHON APOOU WIIU B MPOIEHTAX, U SBIISAETCS
oe3pasmepnoit BenmuuHo#. KIIJl TermoBeix anmekTpocTtaniuii gocturaetr 35 - 40%,
JBC — 40 - 50% iuHamMo-MalivH ¥ TeHEpaTOpOB O0IBIION MOIIHOCTH - 95%, TpaHc-
dopmaTtopoB - 98%.VY TennoBbIX ABUraTeliel B CUIy BTOPOrO Hayasia TePMOIMHAMHU-
ku KIIJ] umeer BepxHuil mpenes, onpeaensieMblii 0COOCHHOCTIMU TEPMOAMHAMUYE-
CKOTo 1HKJa (KpyroBoro mpoiecca), KOTOpbIi coBepiaeT padouee Teno. Hanbomb-
M KITJ[ obnamaer TepmoannamMuyeckuit iuka Kapxo.

Koadduiment tpenus nokos (kodGdHIMEHT ClEmIeHUs) - OTHOIICHHE Ipe-

HCHLHOﬁ CHJIbI TPEHHUA IMOKOA K CHIJIC HOPMAJIBHOI'O OABJICHUS, paBHasA CHIIC, ITPHUIKH-

MAroIIeN TPYIIMECS TeJla IPYT K APYTY.
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Koaddunuent yaensHoro naBiaeHus - B 3y0O4aToi nepeaaye OTHOIIEHUE MOAY-
JIs1 3aleTUIeHHs] K IPUBEACHHOMY paJyCy KPpUBU3HBI TPO(duUIei B 30HE UX KOHTAKTA;
XapaKTepUCTHKA BIUSHUS FeOMETpUIecKoil popMbl 3y0a Ha KOHTAKTHYIO IPOYHOCTD.

Koaddumument ynensHOTo CKONBXKEHUS - B 3yOuaToil mepemade OTHOIICHHE
CKOpPOCTHU CKOJIbKEHHUS B IaHHOW TOYKE K TAHT€HLUAIBHOM COCTABIISIONIENH CKOPOCTH
COOTBeTCTBYMOMIIEro npoduist. Kpurepuii orieHKH BIUSHHUS T€OMETPHUUECKUX U KHUHE-
MaTH4eCKHX ()aKTOpPOB Ha BEIMYMHY MPOCKAIb3bIBaHHS MpPOQUiIeH B IMpolecce UX
3aleTIeHUSI.

Koaddurment Gpopmer 3yda (3y0UaTroro xoseca) - OIeHKa BIUSHUS TE€OMETPUU
3y0a Ha U3rHOHYI0 IPOYHOCTb.

KpuBosmHeliHoe MBMKEHHE (HETIPSMOJIMHEHHOE) — IBHKEHUE TeJla 110 TPaeKTo-
pUH, OTIIMYAOLIENCS OT IIPSMOU JIMHUH.

KpuBommn - mpocreifiiee 3BeHO KPUBOLIMITHOTO MEXaHU3Ma, CIIOCOOHOE CO-
BepILIATh MOJHBIA 060poT. K. Kak Aerans pealbHOr0 MEXaHU3Ma UMEeT [UIUHIpHYe-
CKUU BBICTYII - IIMII, OCh KOTOPOTO CMEIIeHa OTHOCUTENHHO ocH BpaiueHus K. Ha mo-
CTOSIHHYIO WJIM PETYIHPYEMYIO BEINYHHY .

KpuBommumnHelii MexaHu3M - MEXaHU3M AJIs1 IpeoOpa3oBaHusl OJHOTO BUJA JBU-
KEHUS B JIPYrOH, HMEeT Bpallarolieecs: 3B€HO B BHJIE KPUBOILIUIIA WM KOJIEHYATOTO
BaJa, CBSI3aHHOE CO CTOMKOW M APYTHMM 3BEHOM BpAIIaTEIbHBIMA KHHEMATUYECKHUMHU
napamu (mapaupamu). K.M. 00BIYHO MMEIOT BpalaTellbHbIe U IMOCTYNATeIbHbIE KH-
HemaThueckue mapbl. K.M. gensitcst Ha miockue (C TBM)KEHHEM BCeX 3BEHBEB B Ila-
paJUTETIHbHBIX IIOCKOCTSIX) ¥ POCTPAHCTBEHHBIE, YETHIPEX3BEHHBIC I MHOTO3BEHHBIC.
Haubonee pacmnpocTtpan€HHble IUIOCKHME 4YeThIpEx3BeHHble K.M. genarcs Ha TpH
TPYIIIBL. IIAPHUPHBIE YETHIPEX3BEHHBIE, KPUBOIIMITHO-TIOJI3YHHbIE, KPUBOLIUITHO-
KYJIUCHBIE.

KpyTsimuii MOMEHT - COCTaBJIAOLIAs [TABHOTO MOMEHTa BHYTPEHHHUX CHII; MO-
MEHT, BO3HUKAIOIINHI B IJIOCKOCTH MOTIEPEUHOTO CEUEHUSI.

Kpyuenue - Bug HarpyeHus 3BeHa, IPU KOTOPOM B €0 MONEPEYHBIX CEUCHUAX

BO3HMKAET TOJBKO OJIUH CUIIOBOU (PaKTOp - KPYTSIIHI MOMEHT.
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KpHBOMMIIHO-TIOJI3YHHBIM MEXaHU3M - MEXaHHU3M, NPEAHA3HAYEHHBIN JUIs IIpe-
o0Opa3oBaHMs BpalIaTEeIbHOTO JABM)KCHUS KPHUBOILIUIA B MOCTYyHATEbHOE IBUKCHHE
[0JI3yHa WJIM HA000pOT.

KynaykoBblli MEXaHU3M - TPEX3BEHHBIM MEXAHU3M C BBICIIEN KHHEMATUYECKOU
IIapOH, BXOAHOE 3BEHO KOTOPOIO HA3bIBACTCS KYJIa4yKOM, a BBIXOAHOE - TOJIKATEJIEM
(kopombiciioM). YacTo it 3aMEHBI B BBICIICH Hape TPEHUS! CKOJIBKEHUS] TPEHUEM
KA4EeHUS M YMEHBIICHHS M3HOCA KaK KyJlayKa, TAK M TOJIKATENs B CXEMY MEXaHU3Ma
BKJIFOYAIOT JIOIIOJIHUTEJIBHOE 3BEHO - POJIMK M BPAIATEIbHYH) KHHEMAaTUYECKYIO Ma-
py. [loABM>XHOCTH B 3TOM KMHEMATUYECKOM mape He U3MEHSAET MepeAaTOYHbIX (yHK-
UM MEXaHU3Ma U SBJSETCS MECTHOW MOABMXKHOCTBHIO. K.M. mpegHa3sHaudeHbl I
IpeoOpa3oBaHusl BPALATEIIBHOTO WM MOCTYNATENIbHOTO JBHUKEHUS KyJlauka B BO3-
BPaTHO-BpAILATEIbHOE WM BO3BPATHO-IIOCTYNATEIbHOE ABIKECHHE Toikarensd. [lpu
TOM B MEXAaHM3ME C JBYMs MOJBUKHBIMU 3BEHbSIMU MOXKHO PEaM30BaTh Mpeodpa-
30BaHME JBUKEHUS IO CIOKHOMY 3aKOHY. BakHbiM npenmymiectBom K.m. sBisgercs
BO3MOXKHOCTh 00€CIIEUEeHUS TOYHBIX BBICTOEB BBIXOJHOTO 3BEHA. DTO MPEUMYIIECTBO
ONPEIEIWIO UX MHUPOKOE MPUMEHEHUE B IPOCTEUIINX YCTPONUCTBAX LIMKIOBOW aBTO-
MaTHKH M B MEXaHHMYECKUX CUYETHO-PEIIAIONINX YCTPOUCTBaX (apuMOMETpPHI, KaJeH-
napHble MeXxaHu3Mbl). K.M. MOKHO pa3fenuTh Ha JBe TPyNnbl. MeXaHU3MbI MepBOii
o0OecreunBarOT MEpEMEIICHUE TOJIKATENs MO 33JaHHOMY 3aKOHY JBHXKEHUs. Mexa-
HU3MBI BTOPOHM TPYIIIBI 00€CIIEYNBAIOT TOJIBKO 3a/IaHHOE MaKCHUMAaJIbHOE MepeMelte-
HUE BBIXOJIHOTO 3BE€HA - X0 ToJiKkarels. [Ipyn 3ToM 3aK0H, 110 KOTOPOMY OCYIIECTBIIS-
eTCsl 3TO TIepeMeIeHNe, BHIOMpPAeTCsl M3 Habopa TUIOBBIX 3aKOHOB JIBUKCHHS B 3aBU-
CHMOCTH OT yCJIOBUH IKCIUTyaTallM¥ ¥ TEXHOJOTUU U3TOTOBJICHUS.

Kynadok - 3BEHO KyJIauKOBOIO MEXaHU3Ma, KOTOPOMY NPHUHAIJIEKUT IJIEMEHT
BBICILIEH Tapbl, UMEIOIINN OBEPXHOCTh NIEPEMEHHON KPUBU3HBL.

Kynuca - 3B€HO KyJIMCHOIO MEXaHHU3Ma, SBJAIOLIEECS IOJBUKHOM HaIPaBIISIO-
1IeH Ul KYJIMCHOTO KaMHs, MOKET BpPaIlaThCsl UM COBEPIIATh KA4aTEIbHOE JABUXKE-
HUE.

KynucHelii KaMeHb - 3BE€HO KYJIMCHOIO MEXaHW3Ma, JBHKYILEECS BO3BPATHO -

MMOCTYNIAaTCJIbHO BAOJIb KYJIMCHI.
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KynmucHbIii MeXaHU3M - MEXaHH3M, B KOTOPOM MMEIOTCS KPUBOIIHI (KOPOMBIC-

710), Kynuca (MoABMKHAsI HANIPABIISIONIAs) M KYJIUCHBIA KaMEHb.

J

JIuHUs 3auernseHus - FeOMeTPUYecKOe MECTO TOUYEK KOHTAKTa COIPSKEHHBIX
npoduiieit mpyu BpalleHuH Kojiec 3y0uaToi nepeaadm.

JIunaus 3y0a - 1151 KOHMYECKOTO 3y0UaToro Kojeca JUHHS epecedeHns O0KOBOM
MIOBEPXHOCTH 3y0a ¢ JenuTenbHbIM KoHycoM. [1o ee hopme Ha pazBepTke JAenUTeNb-
HOTO KOHyCa KOHMYECKHE KOJieca, MOJy4YMBIINE HAauOoJjblliee MPUMEHEHUE B Mallu-
HOCTPOCHUH, JENATCA Ha MPAMO3yOble Kojeca M Kojeca C KPYrOBBIMU M C KOCBIMU
(TaHreHIIMAIBLHBIMU) 3yObSIMH.

JIuHMS CTaHOYHOTO 3alETUICHHUS] - TE€OMETPUUYECKOE MECTO TOYeK KOHTAaKTa
3BOJILBEHTHOM YacTH MpOodUIIsi MHCTPYMEHTA U 3BOJIbBEHTHOW YacTu nmpoduiis 3yda B
HETOABI)KHOM CUCTEME KOOPIUHAT.

Jlo6oBo (PpUKLIMOHHBIA MEXaHM3M - (PUKIHMOHHBIM MEXaHU3M, B KOTOPOM
BpallCHUE MepeaeTcsl MEeXIy KaTkaMu (IUcKamu), OCH KOTOPBIX B3aUMHO TI€PIICH-

JVKYJISIPHBL.

M

MaHHITYJIATOp - COBOKYITHOCTH MPOCTPAHCTBEHHOTO PHIYAKHOTO MEXaHH3Ma H
CHCTEMBI MIPHBOIOB, OCYIICCTBIAIONIAS MO yIPaBIEHUEM MPOrPAMMHUPYEMOIO aB-
TOMAaTHYECKOI0 YCTPOWCTBA WM YeJOBEKa-oreparopa AeHCcTBHs (MaHUIYJISLMH),
AHAJIOTHYHBIE JEHCTBUSAM PYKH YCIIOBEKa.

MacmTab miaHa MexaHu3Ma - OTHOIIEHHE OTPe3Ka, H300pakarolero 3B€HO Ha
IUIaHe B MHJUTUMETPaX, K YMCIA0BOMY 3HAYCHHUIO JJTMHBI H300paKaeMOro 3BeHa B €/I1-
aurax CH, [mm/m].

MaremaTtndeckass MOJEIb - COBOKYIIHOCTh MaT€MaTHYECKUX OOBEKTOB (UHcCe,
NIEPEMEHHBIX, MATPHUI], MHOKECTB, TOYEK M T.[.) U OTHOIICHUH MEXIy HHUMH, OTpa-
KaroIlas CBOWCTBA MOAEIHUPYEMOT0 OOBEKTA.

MarepuanpHas TOYKA - TEOMETPUIECKast TOUKa, 00J1a1ar011asi MacCOM.
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MaxoBHK - MaXxOBO€ KOJIECO, MACCHBHAS JICTANIb (TEJIO BpAISHUS B BUC IUCKA),
yCTaHaBJIMBaeMasi Ha BEAYIIEM BaJly MaIlWHBI JUIsl YMEHBIIICHUS HEPABHOMEPHOCTH
€ro BpaIlleHUs] IPU YCTAHOBUBIIEMCS ABM)KCHUU. M. mpezacTaBiseT co0oil Koeco ¢
TSOKETBIM 000/I0M, COCTMHEHHBIM CO CTYMHIICH MPSMBIMHA CITUIIAMH HJIU CTUTOIITHBIM
nuckoM. Yacto M. BBITIONHSET Takke (QYHKIMIO MIKUBA WIH AUCKA My(QThI. Y CTaHO-
BUBIIICECS JBUKCHHE OOJBIIMHCTBA MAIIMH XapaKTEPHU3YeTCsl MEePUOTUICCKUMH KO-
JeOGaHUSIMU YTIIOBOM CKOPOCTH BEAYIIEro Bajia. ITO 00YCIOBIEHO, C OJHOW CTOPOHHI,
OCOOCHHOCTSIMU KOHCTPYKIIMU MAIlIWHBI, HAlpUMeEp, HATUYUEM B KHUHEMAaTHYECKOU
I[N KPUBOIIUITHO-TIOJ3YHHOTO MEXaHU3Ma, a C JIPYroul - MepuoANYeCKUM HU3MEHe-
HUEM COOTHOIIICHUH MEX Ty IBHUKYITUMH CHUJIIAMH M CHJIAMU CONIPOTHUBIICHHS, HAIIPH-
Mep, BO BpeMs XOJOCTOro U pabodero xojoB. HakammmBas KHHETHYECKYIO SHEPTHUIO
IpY YCKOPEHUHU W OTAaBas €€ mpu 3aMenjieHuu, M. yMeHbIIaeT HEPAaBHOMEPHOCTH
BpallleHUs Bajia JI0 BEJIMYUHBI, JOMYCTUMON TIO0 YCIOBUSM HOPMalIbHON pabOTHI Ma-
IIMHBI. B MHEPIIMOHHBIX IBUTATENSX HAKOIJICHHAass M. 3HEprusl MCIONb3yeTCs IS
IIPUBOJIA MAIIIUHBI.

Mammna (ppann. machine or matuackoro maching - ycTpoicTBO, BBINOJ-
HSIOIIEe MEXAaHWYECKUE IBVIKEHUS ISl MpeoOpa3oBaHMs SHEPTHUH, MATEPUATIOB H
uHpopManuu. B 3aBUCMMOCTH OT OCHOBHOTO Ha3Ha4YeHHs (Kakoe MpeoOpa3oBaHHE
npeobiiagaeT) pasnuuaroT 3 Buga M.: sHepreTrueckue, padoune, HHGOPMAIHOHHEIE.
M., u B ocoOeHHOCTH M.-aBTOMAT, TIPU IPABMWIHHOM €€ PUMEHEHUH 00JIeTYaeT TPY
YeIIOBEKa, YBEINYUBACT MTPOU3BOIUTEIILHOCTh TPYAa U 00eCIeunBaeT BHICOKOE Kaye-
CTBO BBINOJHEHUS paboyero mpoiecca.

MammmHa-aBTomMar (aBTomar) - MaildHa, B KOTOPOW Bce MPeoOpa3oBaHUs dHEP-
I'MH, MaTepUaIoB, HHPOPMAIUK BBITIOTHSIOTCS 0€3 HEeMOCPEACTBEHHOTO YJacTHsl Ye-
JIOBEKa.

MamuHHBIA arperatr - TeXHUYEcKas CHUCTeMa, COCTOsIas M3 OAHOW WU He-
CKOJIBKMX COEAMHEHHBIX MOCJIEIOBATEIbHO WM MapaJjieIbHO MAIllMH U MpeaHa3Ha-
YeHHAs! JUIS BBITIOJHEHMS KaKuX-Tu00 TpeOyembix GyHkimii. OObIYHO B cocTaB M.a.

BXOOAT. ABUIATECIIb, HCpCI[aTO‘{HHﬁ MCXaHHU3M H pa6oqa51 HJIM SHEPreTUuCCKass mMa-
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muHa. B Hacrosiiee BpemMsi B COCTaB MAallMHHOTO arperaTta 4acTo BKJIKOYAETCS KOH-
TPOJBHO-YTPABIAIONIAs UM KHOepHETHYEeCKas: MallliHa.

MrHoBeHHas1 CKOPOCTb — CPEIHsASI CKOPOCTh, U3MEPEHHAs 3a CTOJIb MaJbli IIPO-
MEXYTOK, UTO B T€UEHHE 3TOT0 MPOMEXKYTKA ABM)KEHUE MPEICTaBIsETCs s Mproo-
POB PABHOMEPHBIM.

MrHOBEHHBIN LEHTP CKOPOCTEW - TOYKA IJIOCKOTO CEYEHUs, aOCOJIIOTHAsI CKO-
POCTb KOTOPOU paBHA HYJIIO.

MeskoceBoe paccTosiHUE - B Tiepeiayax BpamieHus (3y04yaTbix, peMEHHBIX, Lel-
HBIX) JIJTAHA MEKOCEBOT'0 OTPe3Ka.

MesxoceBoi OTPE30K — OTPE30K, COENUHSAIOMINM [IEHTPBI BPAIIAIOIIUXCS 3BEHBEB
B Iepeauax BpauieHus (3y04aThix, peMEHHBIX, IEITHBIX).

MecTHbIE TOABUKHOCTH - TOJBHKHOCTU MEXAHHM3MA, KOTOPBIE HE OKAa3bIBAIOT
BIMSHUS HAa ero (pyHKIMIO MOJOXKeHUs (M mepeiaTovyHble (YHKIUH), a BBEICHBI B
MEXaHHM3M C APYTHMU LesIMU (Harmpumep, TOABHKHOCTD POJIMKA B KYJauyKOBOM Me-
XaHU3Me 00eCTeuynBaeT 3aMEeHY B BBICIICH Mape TPEHUsl CKOJIbXKEHHUS TPEHHEM Kaue-
HUS).

MeTton HacnoeHus - MeToj 00pa30BaHUSI MEXaHU3MOB MPHUCOCAUHEHUS CTPYK-
TYPHBIX IPYIII IPYT K APYTY U K HAYaJIbHOMY MEXaHU3MY.

MeTton konupoBaHUsS - METOJ M3TOTOBJICHHS 3BOJIbBEHTHBIX 3yOuaThIX KOJIEC,
IpU KOTOpPOM padoure KPOMKH MHCTPYMEHTa MO (popMe COOTBETCTBYIOT 00padaThI-
BAEMOI MOBEPXHOCTH (KOHTPYIHTHBI €i, TO €CTh 3aIOJHSIOT 3Ty MOBEPXHOCTh, KaK
ornuBKa 3anoiHsAeT Gopmy). OcHoBHBIE BapuaHThl M.K.. 1. Hape3aHue 3y04aroro
KoJIeca MPOPUINPOBAHHON JAUCKOBOW WM MabIeBON (pe30i (MPOEKIHs PEXYIIUX
KPOMOK KOTOPO# COOTBETCTBYET KOH(Hrypauuu BnaauH). [Ipu 3ToM crocode pesa-
HUE MPOU3BOIUTCS B CIIEAYIONIEM MOPSIAKE. MPOPE3aeTCs BlIaguHa mepBoro 3yoa, 3a-
TEM 3aroTOBKa C MOMOIIBIO JICIUTEIBHOTO YCTPOUCTBA (HETUTEILHON TOJIOBKH) TO-
BOPAYMBACTCS HA YIJIOBOM ILIAr U IpopesaeTcs cienyronias BnaguHa. Onepanuu mno-
BTOPSAIOTCS, TTOKa HE OYIyT MpOope3aHbl BCe BIAAUHBI. [[pOM3BOAUTENFHOCTD JAHHOTO
crocoba HU3Kasi, TOUHOCTh U Kaue€CTBO ITOBEPXHOCTH HEBBICOKHE; 2. OTIMBKA 3yOua-

Toro xoiseca B ¢popmy. [Ipu 3ToM BHYTpEeHHSSI TOBEPXHOCTh JIUTEHHOM (POPMBI KOH-
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TPYPHTHA Hapy>XHOW MOBEPXHOCTH 3y04aroro kojeca. [Ipon3BoauTENbHOCTS U TOY-
HOCTh CIT0c00a BBICOKAs, OJJHAKO MPHU STOM HEJb3sI TMOJYYUTh BHICOKON MPOYHOCTH H
TBEPJIOCTH 3yObEB.

Meron orubaHusi - METOJ] U3TOTOBJICHHS YBOJIBBEHTHBIX 3yOUaThIX KOJIEC, MPHU
KOTOPOM MHCTPYMEHT M 3aroTOBKA 3a CUYEeT KHHEMATHUECKOH MU CTaHKa BBITTOTHSI-
IOT JIBa IBMKEHUS - pe3aHus u orubdanus. OcHoBHbIe BapuaHThl M.o.: 1. o6paboTka
Ha 3y0odpe3epHbIX WK 3y00H0T0SKHBIX CTAaHKAX YEPBIYHBIMH (pe3aMu WIH JOJ-
Osikamu. [IpoW3BOAUTENHHOCTh JOCTATOYHO BBICOKAsl, TOYHOCTH HW3TOTOBJICHHS U
YICTOTa MOBEPXHOCTEH cpenusisi. MoxkHO 0OpabaThiBaTh Kojeca M3 MaTEpUajoB C
HEBBICOKON TBEPIOCTHIO MOBEPXHOCTH; 2. HAKATKa 3yObEB C MOMOIBIO CHEIHAIBHO-
ro npouIMpPOBaHHOTO HHCTpyMeHTa. OOecrneymBacT BBICOKYIO MPOU3BOAUTEIb-
HOCTh U XOPOIIYI0 YHCTOTY MOBEPXHOCTHU. [IprMeHsieTCsl Iiis TUIaCTUYHBIX MaTepHa-
JI0OB, 0OBIYHO Ha ATarax 4yepHoBOM 00padoTku. HemoctaTok crnocoba - oOpasoBaHue
HAKJICTTAHHOTO TIOBEPXHOCTHOTO CJIOsI, KOTOPBIN MOCIIe OKOHYAHUSI 00pabOTKH H3Me-
HSIET CBOM pa3Mephl; 3. 00paboTka Ha 3y0OUUTH(OBATBHBIX CTAHKAX TUCKOBBIMH KpY-
ramu. [IpuMeHsieTcss Kak OKOHYATeNbHAs ONepalus Mociie 3yooHape3aHus (Wi Ha-
KaTKH 3yObeB) M TEepPMHUECKOH 00paboTku. OOecneurnBaeT BBICOKYIO TOYHOCTHh H
YHCTOTY MOBEPXHOCTH. [IpuMeHsIeTCs JIsl MaTepralioB ¢ BBHICOKOW MOBEPXHOCTHOU
IPOYHOCTHIO.

Mexanm3m (ot rped. mechane- mammHa, opynue, coopyxenue) — 1. cucrema
TBEPJABIX Tell, MpeAHa3HauYCHHAs JJI Mepenadd U npeoOpa3oBaHUs 3alaHHOTO JBU-
YKEHUS OJHOTO WJIM HECKOJIBKUX TEJl B TpeOyeMble BIKCHUS IPYTUX Te; 2. KHHEMa-
TUYECKasl IIeTlb, B COCTaB KOTOPOW BXOJUT HEIMOJBIKHOE 3BEHO (CTOWKA) M YHUCIIO
CTETICHEe CBOOOJBI KOTOPOH pPaBHO YHUCITY OOOOIICHHBIX KOOPAMHAT, XapaKTepH-
3YIONIUX TOJIOKEHHUE e OTHOCUTEIHLHO CTOWKH; 3. YCTPOWCTBO IJIS TMEpenadul u
npeoOpa3oBaHus ABWKCHUN JTHOO00TO poja; 4. cucreMa TBEpAbIX TeN, HEMOJBHKHO
CBSI3aHHBIX ITYTEM COMPUKOCHOBEHHSI M JBIIKYIIMXCS OMPEICIICHHBIM, TPEOyeMbIM
00pa3oM OTHOCHUTEIBHO OJHOTO U3 HUX, MPUHSATOTO 3a HEMOJABMXKHOE. M. cocTaBis-
IOT OCHOBY OOJIBIITMHCTBA MAaIlIWH, TPUMEHSFOTCS BO MHOTHUX TIpUOOpax, ammapaTrax u

TEXHUYECKUX ycTpoiicTBax. Eciin B mpeoOpa3oBaHUM IBMKEHUSI, KPOME TBEPABIX TEIN
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(3BeHBEB), YUACTBYIOT JKHUIKHE MU T'a3000pa3HbIe Tea, TO M. Ha3bIBalOT COOTBETCT-
BEHHO TMAPABIMYECKUM WJIV THEBMATUYECKUM.

Mexanuka (ot rped. meéchanike (téchre) - mayka o mammHax, HCKyCCTBO IIO-
CTPOCHHS MAIIMH) - HAyKa 0 MEXaHWYECKOM JBM)KCHUN MAaTEPHAITbHBIX TSI U MIPOUC-
XOISIIMX MPUA 3TOM B3aUMOJEUCTBUAX MEXAY TeaaMHU. M. NpHUHATO AEIUTH HA TEO-
PETUYECKYIO ¥ TPUKIIAJIHYIO.

Mexannyeckasi CHCTEMA - COBOKYITHOCTh MAaTEPUAIIBHBIX TOYEK, CBS3AHHBIX MeE-
Ky COOOM CHUIaMU B3aUMOJICUCTBUS.

MexaHndeckas XapakTepucTHkKa (MamiuHbl) - 3aBUCIMOCTD CHUJIBI HJTH MOMEHTA
Ha BBIXOJHOM Bally WM pabouyeM OpraHe MalluHbl OT CKOPOCTH WJIM MEPEMEILCHUS
TOYKHA WJIA 3BEHA €€ MPUJIOKEHUSA. M.X. ONpENesatOT BHEIIHUE CUIIBI U MOMEHTHI,
JICUCTBYIOIIME HA BXOJHBIE M BBIXOJHBIC 3BEHBbS PACCMAaTPUBAEMON MEXaHUYECKOU
CHUCTEMBI CO CTOPOHBI B3aUMOJICUCTBYIOLIMX C HEM BHELIHUX CUCTEM U OKPYKarOUIEH
cpeapl. M.X. ONpenenstoTCsl IKCIEPUMEHTAIBHO, MO PE3yJbTaTaM 3KCIIEPUMEHTOB
MOJIy4alOT PETPECCUOHHBIE IMITUPUUECKUE MOJIENIN, KOTOPHIE B TAJIBHEUIIIEM HCIIOJIb-
3YIOTCS [IPY MPOBEICHUH TUHAMUYECKUX PACUETOB MAIIMH U MEXaHU3MOB.

Mexannueckuid KIIJ[ - oTHOllIeHHE MOJIE3HON pabOTHI KO BCEl COBEPIIECHHOM
pabore.

MexaHn4ecKoe IBUKEHUE - U3MEHEHHE C TEYEHUEM BPEMEHHU B3aMMHOTO MOJIO-
YKEHMS TEJI WM UX YacCTHUIl B MPOCTpaHCTBE. [IpuMepamu Takux IBUXKEHHM, U3ydae-
MBIX METOJaMHU MEXAHMKH, SIBJSIOTCS. B MPUPOJIE - ABUKEHUS HEOECHBIX Tell, KoJje-
OaHMs 3eMHOW KOPBI, BO3AYIITHBIE 1 MOPCKUE TEYCHHUS, TETUIOBOE JBMIKEHUE MOJICKYJT
U T. 1., 4 B TEXHUKE - IBMYKCHUS PA3JIMYHBIN JIETATEIbHBIX almnapaToB U TPAHCIOPT-
HBIX CPEJICTB, YaCTEH BCEBO3MOXKHBIX JIBUTaTEsEeH, MAllIMH U MEXaHU3MOB, Jedopma-
LN DJIEMEHTOB PA3JIMYHBIX KOHCTPYKLIMMU U COOPYKEHUU, NBUKEHUS KUIAKOCTEU U
ra3oB U MHOTHE Jp.

MHOronoTo4YHbIN 3yOUaThlii MEXaHW3M - 3y04aThlii MEXaHU3M, B KOTOPOM KH-
HEMAaTUYECKHE e 00pa3yroT OJWH WM HECKOJBKO 3aMKHYTHIX KOHTYPOB U B KO-
TOPBIX BXOAHOW MOTOK MEXaHUYECKOW MOIIHOCTH B Mpolecce Nepenayu u npeoodpa-

30BaHUA JCJIUTCS Ha HCCKOJIBKO ITOTOKOB, a 3aTCM CYMMUPYCTCA Ha BBIXOJJHOM 3BCHC.
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Pacnipenenenne mepenaBaeMbIX YCWIMM TIO HECKOJIBKAM KHHEMAaTHYECKUM Tapam
YMEHBITIAET HArPy3Ky Ha 3JIEMEHTHI Map M MO3BOJISET CYIIECTBEHHO YMEHBINATh ra-
OapuTHBIE pa3MEpbl U MacCy MEXaHHW3MOB. MHOTO30HHBII KOHTAKT 3BEHHEB MeXa-
HU3Ma CYIIECTBEHHO YBEIMYMBACT JKECTKOCTh MEXaHM3Ma, a 3a CYET OCPEIHCHHUS
OIIMOOK M 3a30pPOB YMEHBIIAET MEPTBBIA X0 U KHHEMATHUECKYIO TIOTPEITHOCTh Me-
xaan3Ma. OJTHaKo 3a cueT 00pa30BaHMsl B CTPYKType MEXaHW3Ma BHYTPEHHUX KOHTY-
POB YHCIIO M30BITOYHBIX WJIM MTACCUBHBIX CBS3CH B MeXaHHM3Me yBenuumBaercs. [1o-
ATOMY TPU M3TOTOBIICHUH U COOpKE MeXaHW3Ma HEOOXOAMMO JHOO MOBBIIIATH TOY-
HOCTB JIeTajiel, 00 YBeTUINBATh 3a30Pbl B KHHEMATHYECKUX Mapax.

Mogens (¢ppan. modele, utan. modellg or mar. modulus- mepa, obpaseri,
HOpMa) - YCTPOUCTBO Wik 00pa3 (MBICJICHHBIM MM YCIOBHBIM: CXeMa, YepTexk, CUC-
TeMa ypaBHEHUH U T.II.) KAKOTO-JIN0O 00BhEKTa WIIN SBJICHUS (OpUTHHANIA TAaHHOW MO-
JIeNN), aIeKBaTHO OTPAKAIOIIHMIA €ro UCCIICAyeMble CBONCTBA U HUCIOJIb3yEeMBbIil B Ka-
4eCTBE 3aMECTHTENSI O0OBEKTa B HAYYHBIX WJIM WHBIX HENsX; Kiaccupukamus M.: 1o
dopMme TipencTaBiacHuUS - QU3HYECKUE, MaTeMaTUIeckue: (aHajJoroBwie; MU(POBLIC);
10 HA3HAYCHHUIO - (PYHKIMOHAIBHBIC, CTPYKTYPHBIE; TEOMETPUUECKUE, KHHEMAaTHYe-
CKHE; TUHAMUYECKHUE; TI0 METOy UCCIIeNOBaHUs - Tpaduueckue; YuCIeHHbIe; rpado-
AHAIIMTUYECKHE; SHEPTeTUIECKIE; KHHETOCTAaTHUECKHE; SIKCIIEPUMEHTAIILHBIC.

Moayne 3yduaToro 3anemienus (ot ymat. modulus- mepa, oOpaserl, HOpMa) -
Y4acTh JEIUTEIILHOTO TUaMeTpa 3y04aToro Kojeca, IpUXOASIIerocss Ha OJuH 3y0; OT-
HOIIICHUE JTUaMeTpa JIEIUTEILHOM OKPY)KHOCTH K YHCITy 3yObeB HJIM mara K 77 M.
SIBJISIETCS OCHOBHBIM CTaHJIApTHU3MPOBAHHBIM TIApaMeTpOM 3yOdaToi mepenaqu, Ofl-
PEAETSIONIUM €€ pa3Mephl; I Tapbl 3aleTUISonuXcs Koinec M. 10mKeH ObITh 0/11-
HAKOBBIM.

MOMEHT WHEPIIUY - BETUYHMHA, XapaKTePHU3YIOIasl paclpeieliecHue Macc B Tele
U SIBJSIIONIASICS HApSITy ¢ MacCol Mepoil MHEPTHOCTU Tella MPU HETMOCTyNaTeIhbHOM
nBKeHnU. B Mexanuke pa3znudaroT M. U. oceBble U MeHTpoOekHbIe. BenmmunHa oce-
BOTO M.U. SIBIISIETCS MEPO MHEPTHOCTH Tella TIPHU €ro BpalleHWH BOKpYT ocu. Llen-

Tp06e)KHBIM M. U. OTHOCUTEIILHO CHUCTEMbI IMPAMOYTOJIbHBIX OCEH Ha3bIBAIOT BEJIM-
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YYHY, SBJSIIOUIYIOCS XapaKTEPUCTUKOW TUHAMUYECKOW HEYPABHOBEIIEHHOCTH MACC.
Envauner usmepeHus - KT M.

MOMEHT KOJM4YecTBa JBHKECHUS - KUHETUYECKHII MOMEHT, OJlHA U3 MEpP MeXa-
HUYECKOTO JBMKCHUS MATEPUATLHON TOUYKH WA CUCTEMBI. OCOOCHHO BaXKHYIO POJIb
M.K.A. UrpaeT npu U3y4eHUU BpallaTEIbHOTO ABUXKEHU. Kak U 71 MOMEHTa CUIIBI,
pa3nuyaroT M.K JI. OTHOCUTEINILHO LIeHTpa (TOYKM) B OTHOCHTEIBHO OCH.

MoMeHT MPUBEICHHON CHIIBI - YCIOBHBIA MOMEHT, KOTOPBIN OyIy4d MPUIOKEH
B KaKOW-1M00 TOYKE 3B€HA MPUBEACHUS, ITPU 3a]aHHOM MOJO0KEHUH BXOJIHOTO 3BEHA
COBEpINIACT B €IUHUIY BPEMEHH MEXaHWYECKYIO0 pabOTy, YHCIEHHO PaBHYIO CyMMeE
paboT BceX MOMEHTOB CHJI, ICHCTBYIOIIMX HA 3B€HbS MEXaHU3MA.

MOoOMEHT cuibl - BEJIMYMHA, XapaKTepU3ylolas BpamaTeabHbld 3PQGEKT CHIIbI
npu JeicTBUM e€ Ha TBEpaoe Teso. Pa3immyaroT M.c. OTHOCUTENBHO TIeHTpa (TOYKH) U
OTHOCHUTENBHO OCH. M.C. OTHOCUTENIBHO LEHTPA BEJIMUMHA BEKTOpHasA. M.c. OTHOCH-
TEJIbHO OCH BeJIMYMHA anredpanyeckasi, paBHasi MPOEKIMU Ha 3Ty och M.c. oTHOCH-
TEJIHHO JII0O0N TOYKHM OCH WJIM JK€ YHCIICHHOW BEIMYMHE MOMEHTA MPOSKIINH CHJIIBI
Ha TUIOCKOCTh, MEPIEHANKYISIPHYIO 3TOW OCH, B3ITOIO OTHOCUTEIBHO TOUYKH IEpeEce-
YEHHS OCH C IUIOCKOCThIO. Equanna nsmepenus - H-m

MOMEHT TpeHUs - BEJIMYMHA, XapAKTEPU3YIOIIash TOPMO3SIIIEE NEUCTBUE TPEHUS
KaueHUs - OTHOIIEHHE KOd(DUIIMEeHTa TPEHUs KayeHHUs, UMEIOLIEro pPa3MepHOCTb
JUIMHBI U 3aBHUCSLIETO OT F€OMETPHUM, MAaTEPHUANIA, COCTOSIHUS TPYLIMXCS MOBEPXHO-
CTEl B 30HE KOHTAKTa U YCJIOBUM HArpy»EHHs K CUJIE HOPMAJIBHOTO /1aBJICHUS, paB-
HOM CuJIe, IPY>KUMAIOIIEN TPYLIMECs Teya IpYT K APYTY.

MOoMHOCTH - MPOU3BOHAS OT paOOTHI IO BPEMEHHU; BEIMYUHA, KOTOPas omnpee-
JSI€T KOJMYECTBO DHEPTHUH, PA3BUBAEMON IBUTATENEM; CpelHssl M. - OTHOLLIEHUE CO-
BEPIICHHOU PaOOTHI KO BPEMEHH €€ BBHITTOJTHCHHUS.

MynbTUIIIUKATOP - 3yOUaThlii MEXaHU3M JJIsl YBEJIIMUEHHUS YIIJIOBBIX CKOPOCTEHN
BBIXO/IHBIX 3BEHBHEB.

H

Harpyska - paBHOBECHasi CUCTEMA BHEITHUX CHUJI, COCTOSILASA U3 AKTUBHBIX CUJI U

pEaKLnl CBI3EH.
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HanexxHocTh - CBOMCTBO W3A€NMs BBINOJIHATH 3aJaHHbIE (PYHKIIMH, COXpaHss
CBOM 3KCIUTyaTallMOHHBIE TIOKA3aTEeNN B 33JaHHBIX Mpefesiax B TeUeHHe TpedyemMoro
IPOMEXYTKa BpEMEHH WM TpeOyeMoil HapabOTKH.

HauBpicinii ypoBE€Hb MHKEHEPHOI'O TBOPUYECTBA - NEATENBHOCTH, 3aKIIOYAIO-
I1asiCsl B BBISIBJIEHUH U (POPMYJIMPOBAHUU 3aKOHOB M 3aKOHOMEPHOCTEM CTPOEHHUS U
Pa3BUTHUSA TEXHUYECKUX CUCTEM M CO3HATEIBHOM HX HCIIOJIb30BAHMU B IIOMCKE YIIyd-
LICHHBIX TEXHUYECKUX peleHur. JlOCTaTOYHO PEeaKo CO3Mar0TCSA NMPUHLMIIHAIBHO
HOBBIE TEXHUYECKHE CPEICTBA, HE SBIIOIIMECS PE3yJbTaTOM 3BOJIOLHMHM TEXHUYE-
ckux cucteM. OHU co3mar0Tcs Ha 0a3e MHUOHEPHBIX M300PETEHUH M YAOBIETBOpPE-
HUS HOBBIX (BO3HHUKIINMX) MOTpeOHOCTEH. B cBsizu ¢ atum k H.y.m.T. OTHOCHTCS M30-
OpeTeHNe UM OTKPBITHE HOBBIX PEalIbHBIX TOTPEOHOCTEN.

Hanpapistrommii MeXaHu3M - MEXAHWU3M I BOCIIPOU3BEACHUS 3aIaHHOM TPACK-
TOpUHU TOYKH 3BeHa. H.M. nensTcss Ha TouHble W NpuOIMKEHHbIE. B TOUHBIX Mexa-
HU3MaXx TPAeKTOPUsS OJHOM U3 TOYEK 3BEHBEB TEOPETHYECKH TOYHO COBMANAET C 3a-
JaHHOW KPUBOM Ha BCEM €€ MPOTSHKEHMM WM HAa HEKOTOpOM ydacTtke. B mpubmu-
KEHHOM MEXaHU3ME TPACKTOPHs OJHOM M3 TOYEK 3BEHBEB MAJIO OTIMYAETCA OT 3a-
JAHHOW KpMBOM Ha BCEM €€ NPOTSKEHUU I HA HEKOTOPOM y4YacTKe.

Hampsixenue - unciaoBast MEpa HHTEHCUBHOCTH BHYTPEHHUX CHIL.

Hacoc - ycrpoiicTBo (ruapaBiudeckas MallliHa, anmapaT Wik npudop) Ass Ha-
MOPHOTO TMepeMeNIeHUsI (BCAChIBaHUS U HATHETAHHS) TJIABHBIM O0pa3oM KalleIbHOU
’KHJIKOCTH B pe3yJIbTaTe COOOIEHHs el BHEIIHEH sHeprun (MOTEHIIMATBHOW U KIHe-
TUYECKOI). YCTpoHCTBa /Uit OE3HAMOPHOTO MepeMeNIeHuUs KUAKocTH H. 00bIdHO HE
Ha3bIBAOT U OTHOCST K BOAONOABEMHBIM MalinHaM. OcHoBHOM napametp H. - konu-
YECTBO JKUJKOCTH, NIEPEMEIIAEMOE B €IMHULY BPEMEHHU, TO €CTh OCYIIECTBIIIEMAs
o0bvémHas nogaua. s 6onpmmHacTBa H. BaxkHEHIIMMU TEXHUYECKUMU MTapaMeTpaMu
TAK)KE SIBISIIOTCA. Pa3BUBAEMOE JABJICHUE WM COOTBETCTBYIOIIMWA €My Harop, Io-
TpedsieMast MmomHocTh 1 KIT/I.

Hauanpnas kunematnueckas mapa - 1mapa, OTHOCUTEIBHOE IOJOKEHUE 3BEHBEB

B KOTOPOM MPUHSATO 32 000OIIEHHYIO0 KOOPIUHATY.
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Havanbnast ipsimast - mpsimasi peike, KOTopasi B TIpoliecce Hape3aHus 3yObeB 00-
KaThIBAaeTCsl O€3 CKOIBKEHUS 10 JACUTEIbHON OKPY>KHOCTH HapE3aeMOro KoJeca.

HauansHoe 3B€HO - 3B€HO, KOOpAUHATA KOTOPOTO MPUHATA 32 0000IIEHHYIO.

HavanbHble OKpy:KHOCTH 3y0O4YaTOTro 3aleTICHUsI - OKPYKHOCTH, IPOBEJCHHbBIE
yepes mosnoc 3anerieHus. H.0. CymecTByIOT TOJIBKO JUIsl Tiepeaauu (mapbl Koyec); B
3yOuatom 3areruieHnu H.o. kaTsaTcs 6e3 CKOIbKEeHHs OHA IO IPYTOH.

HauanbHblli MEXaHW3M - COBOKYITHOCTh CTOMKH M HAYAJIBHOTO 3BEHA.

He3aMkHyTasi KHHEMaTU4YeCKas [eMb - KHHEMAaTUYeCcKas 11eTb, B KOTOPOH €CTh
3BEHbSI, BXOJAIINE TOJIBKO B OJIHY KHHEMAaTHUECKYIO Mapy.

HeoOpatumas kuHematuueckas mapa - mapa, JOMYCKarolas pa3iudyHble BUIbI
OTHOCHUTEIILHOTO JBIKCHHUS COCTMHSACMBIX 3BEHBEB B 3aBUCIMOCTH OT TOTO, KaKoe U3
HUX YCJIOBHO IPHHSATO HEMOIBUKHBIM.

HecBoOoHasi cucrteMa - cHUCTEMa MaTepHaibHBIX Tel (TOYeK), MOJOXKCHHS U
JBUKCHHSI KOTOPBIX MOAYNHEHBI HEKOTOPHIM T€OMETPUIECCKIM MM KHHEMATHIECKIM
OTPaHUYCHUSM, 33JJaHHBIM HAaIepell U He 3aBUCSAIIMM OT HA4YaJIbHBIX YCIOBUU U 3a-
JTaHHBIX CHJI.

HecBoboanas Touka - MaTrepuanbHas TOYKa, CBOOOJIA MEPEMELICHUI KOTOpOi
OTpaHHYEHA HAJIO)KEHHBIMH CBSI3SMHU.

HecBobomHoe Teno - TBEpIOE TENO, KOTOPOMY TEpEMEIICHHs] B TPOCTPAHCTBE
OTPaHUYCHO KAKUMH-THOO JPYTUMU TEIaMH.

HeypaBHOBEIIEHHOCTh - TaKO€ COCTOSIHHE MEXaHW3Ma, MPU KOTOPOM TJIaBHBIN
BEKTOp CWJI MHEPIIMU WJIH TJIaBHBI MOMEHT CHJI MHEPIIMU HE PaBHBI HYIIO. Pa3nnya-
10T H.: craTrueckyro; MOMEHTHYIO; THHAMUYecKyro. H. omnpenensieTcss KOHCTPYKTHB-
HBIMH XapaKTePUCTHKAaMHU pOTOpa WM MEXaHW3Ma M HE 3aBHCHUT OT TapaMeTpoB
JIBUKCHHS.

HeypaBHOBEIICHHBIIT MEXaHU3M - MEXaHW3M, B KOTOPOM TJIaBHbIE BEKTOpa U
MOMEHTHI CHJI MHEPIIMU HE PaBHBI HYIIO; B KOTOPOM TPHU JIBIKEHUH IIEHTP Macc Me-
XxaHn3Ma (WU 3BE€HA) JABIIKETCS C YCKOPEHUEM.

HeypaBHOBEIICHHBII pOTOpP - pOTOP, B KOTOPOM HE COBIMAIAIOT OCh BPAIICHUS U

TJIaBHaA HNEHTPaAJIbHasd OCb MHCPLIHWH, IIPU 3TOM B €Ir0 OIIOPAx IIPU BpalllCHHUU BO3HUK-
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HYT NIEpEMEHHbIE PEaKIMH, BHI3BAHHBIC JIEHCTBHEM WHEPIUOHHBIX CHJI U MOMEHTOB
(TouHee, NBIKEHHEM IIEHTPA Macc ¢ yCKOpeHHeM). Buibl HeypaBHOBEIIEHHOCTH PO-
TOPOB: CTaTWYecKasi, KOTJa 3TH OCH TapauleibHbl; MOMEHTHas, KOTJa OCH Iepece-
KaIOTCsS B IIEHTPE Macc pOTOpa; AMHAMHYECKas, KOT/Ia OCH MO0 MepeceKaroTcs BHE
IIEHTpa Macc, T00 He MEPECeKar0TCs, a IEPEKPEIIMBAIOTCS B TIPOCTPAHCTBE.

HeycraHoBuBIIIHECS PEKUMBI pabOTHI MEXaHU3MA - PEKUMBI pa3rona (pasbera)
¥ TOpMOKeHUs (BbIOera).

Hwusmas mapa - mapa, B KOTOpO# MpPU COSIWHEHUH JIBYX 3BEHHEB KOHTAKT OCY-
IIECTBIISIETCS TI0 IOBEPXHOCTSIM (B KOTOPOU DIIEMEHTOM SIBIISIETCS [IOBEPXHOCT).

HopmanbHast (IpogosbpHAast) Cuiia - COCTABIISIONIAs TJIABHOTO BEKTOpA BHYTpPEH-
HUX CHJI, HAIIPABIICHHAS MEPIICHANKYIISIPHO TUIOCKOCTH MOMIEPEYHOTO CEUSHHS 3BEHA.

HopmanbHoe ycKOopeHHe - XapaKTepUCTHKA KPUBOJIMHEHHOCTH JTBUKCHUSI.

HopmaibHbIid MOZYINB KoJieca - ISl KOCO3yObIX KOJIEC OTHOLIEHUE HOPMAITLHOTO
1Iara Ha JICJIUTEIbHOM IUJIMHIPE K TOCTOSTHHOW /T

HyneBas 3yO4aras nmepenava (paBHOCMEIICHHAs) - COCTaBIICHHAsI U3 3yOYaThixX
Kosiec 0e3 CMEIeHHs] WM C PaBHBIMH, HO TMPOTHUBOMOJIOXHBIMH IO 3HAKY CMeEIIe-

HUAMMU. HpI/I 9TOM JCIUTCIbHBIC OKPYKHOCTH KOJICC KaCarOTCA ApYT Apyra.

)

OO00O0IICHHBIC KOOPJMHATHI MEXaHU3Ma (CUCTEMbI) - HE3aBUCHMBIC IPYT OT JIPY-
ra BEJIMYUHBI, BIIOJIHE M OJHO3HAYHO OIPEACIISIONINE BO3MOXKHBIC TOJIOKEHUS CHUC-
TEMBI B TPOU3BOJILHBI MOMEHT BpEMEHHU.

OOpatuMasi KHHEeMaTHUeCKas rmapa - mapa, JOIMyCKaromas OJUH U TOT K€ BH/I
OTHOCHUTEIILHOTO JBH)KCHHSI HE3aBUCHMO OT TOTO, KAKOE M3 3BEHLEB YCIOBHO BHIOpa-
HO HETMOJBIKHBIM. Eciu knHemaTndeckas mapa OJHOIOBHKHAS, TO OHA OJTHO3HAY-
HO oOpaTtumasi.

OOparHas 3a/1a4a JUHAMUKY - ONpeesieHre TPeOyeMoro yInpasisioIero CHiio-

BOT'O BOB,Z[CﬁCTBI’IH, O6CCH€‘{I/IB3IOHICFO SaI[aHHHﬁ 3aKOH ABHMXXCHUSA CHCTEMBI.
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OOpalleHHbII MEXaHU3M - TUTAHETAPHBINA MEXaHU3M C OCTAHOBJICHHBIM BOAMIIOM
U CBOOOJHBIMH OCTaJIbHBIMU 3BEHbAMHU. VICIIONB3yeTCs MpU aHATUTUYECKOM METOJE
KMHEMaTU4eCKOr0 aHaIN3a IJIAHETAPHOTO MEXaHU3MaA.

OOBeKT BHOPO3aIIUTHI - YACTh MEXAaHUYECKON CHCTEMBI, B KOTOPOW TpedyeTcs
YMEHBIIUTh KOJIeOaHUs.

OrubaHue - Takoe OTHOCHUTEIbHOE ABM)KEHHE 3arOTOBKM 3y0UaToro Koisieca U
3yOOHApE3HOT0 MHCTPYMEHTA, KOTOPOE COOTBETCTBYET CTAHOUHOMY 3alICTIIICHHIO.

OKpy»XHOU MOIYJIb - JUIsl KOCO3YOBIX KOJIEC OTHOIIEHUE OKPYXHOTO I11ara K I1o-
CTOSIHHOM T

OKpy»HOW MIar - paccTOSHUE NO Jyre JAEIUTEIbHOW OKPYXHOCTHU 3y04aToro
KOJIeCa MEXKAYy OJHOMMEHHBIMU TOYKaMmu Npoduieid coceqHux 3yObeB (MO OOHO-
MMEHHBIMU ITOHUMAIOTCS TIPABbIE HIIH JIEBBIE PO 3y0a).

OKpy>XHOCTb BEpILUH 3yObeB — AJis 3y0UaTOro Kojieca OKpy>KHOCTh, OTpaHUYH-
BaIOII[asi BEICOTY 3yObEB.

OKpy»HOCTh BHAJMH 3yObEB - JJIsl 3yOUaTOro Kojieca OKpPYX HOCTb, OTpaHUYU-
BaloIas TTyOMHBI BIIaIUH.

OKpYy»HOCTh TPAaHUYHBIX TOYEK - JUIsl 3yOUaToro Kojeca OKpPYKHOCTb, IPOXO-
Js11as Yepe3 TOYKU COIPSDKEHUS 3BOJBBEHTHOM YacTu npoduiisd 3yda ¢ mepexoHoi
KPUBOM.

OnTtumu3anus - OTBICKAHUE TAaKOTO PELIEHUS pacCMaTpUBAaEMOW 3a/1ayu, KOTO-
poe JaeTr ’KCTpeManbHOe (MUHHUMAIbHOE WM MaKCUMAJIBHOE) 3HAaYCHHE HEKOTOPOit
GyHKIIMM, Ha3bIBa€MOM 11eNIeBOi. B MH)XKeHEpHOM MPOEKTUPOBAHUH - BHIOOP HanOO-
jJee MOJIXOJIIEr0 BapuaHTa U3 HECKOJbKUX aHAIM3UPYEMBIX WM YCOBEPIIEHCTBO-
BaHUE 00BEKTA, YCTPAHEHUE BBISIBICHHBIX B MIPOLIECCE aHATM3a HEAOCTAaTKOB.

OproroHasibHas mepejadya - KOHMYECKas Iepenada ¢ MPSMbIM YIJIOM MEXIy
OCSIMH KOJIEC.

OcHoBHast Teopema 3aleryieHus - 1. TOBepXHOCTH 3JIE€MEHTOB BBICIICH KHMHEMa-
TUYECKOW mapbl OyAyT CONPSKEHHBIMM, €CJIM B JIF0OOM TOYKE KOHTAKTa 001Ias HOp-
Malb K HUM OYyJEeT MEPIEeHIUKYJIApHA BEKTOPY CKOPOCTH MX OTHOCHTEIHHOTO JBH-

JKeHud, 2. 061113}1 HOpMaJlb B TOYKEC KOHTAaKTa COIIPAKCHHBIX HpO(i)I/IJICﬁ JCIIUT MECXKO-
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CEBOM OTPE30K HA YacTH, 0OpaTHO MPOMOPLHOHANBHBIE YTIOBBIM CKOPOCTAM MPOdu-
JIEN.

OcHOBHas OKpY>XHOCTb - 1. 1151 3yG4aroro kosjeca OKpY>XHOCTb, IBOJIbBEHTOM
KOTOpOi siBisieTca mpoduuib 3y0a;, 2. OKPY>KHOCTb, 1O KOTOPOM pa3BepTHIBACTCS
IBOJIBEHTA, OUEpUYUBAIOLIas NPOPUIb 3yObEB.

Ocp - neranb MallluHbl, IPeIHAa3HAUYEHHAs! TOJBKO AJIs MOAJEP/KaHUs YCTAHOB-
JICHHBIX Ha HEY JAETaJeH.

Ocpb BpallleHus - HEMOABW)KHAS MpsiMasi, HA KOTOPOMU JIEKAT LEHTPbl KPYrOBBIX
TPACKTOPUU TOUYEK Tea.

OTHOCUTENBbHOE JBUKEHHE - JABM)KEHHE HEKOTOPOH TOYKM MO OTHOLIEHHUIO K
HOJIBUYKHOM CHCTEME OTCYETA.

OtpunatenbHas 3yOuaTas nepenaya - 3youdaras nepeaaya, COCTaBlI€HHas U3 KO-
Jec ¢ OTPULATEIbHBIMUA CMEIICHUSIMU WINA KOTJla OTPULIATEIbHOE CMEIIEHUE OJJHOTO
Kosieca OO0JIbLIE MOJIOKUTENBHOIO CMELIEHUs Apyroro. Ilpu 3tom aenuTenbHbIE OK-
PY’KHOCTHU TIEPECEKAIOT APYT ApyTa.

Omnbka MexaHu3Ma - OTKJIOHEHHE B 3aKOHE JIBUKEHUS] MEXaHU3Ma, BbI3BAHHOE
YIPYTOCTHIO 3B€HHEB WM MOTPEIIHOCTHIO U3TOTOBIECHUS U COOPKHU €ro 3B€HbEB U y3-

JIOB.

I1

[Tapa cwi - cucreMa JBYX MapaUleibHBIX CHJI, PABHBIX IO MOJIYJIIO M HAaIPaB-
JICHHBIX B IPOTHUBOIIOJIOKHBIC CTOPOHBHI.

[lapazuTHOE KOJIECO - KOJIECO, KOTOPOE HE MEHSET BEJIMYHHY IEePEIaTOYHOrO
OTHOIIIEHHsI 3y04aToOro MeXaHu3Ma, a MEHSET JIMIIb ero 3HaK (HampaBlicHHE Bpallle-
HUSA).

[TapameTpsl 3y04aToro kojeca - 4UCiIoO 3yObeB, MOIYJIb, TAPAMETPhI KHCXOTHOTO
KOHTYpa UHCTPYMEHTA, KOTOPBIM OHO 00pa0aThIBAIOCh, U KO3(D(HUIIMEHT CMEIIeHusI.

[TaccuBHas CBS3b - JOIMOJHUTEIBHOE 3BEHO, KOTOPOE HE HAKJIAJbIBAET OIPaHU-

YEeHHUH Ha JABMKCHHMEC MCXaHHU3MaA. OObBIYHO OHA BBOAUTCA JJIs1 YBCIINYCHUA KECTKOCTH
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MeXaHHU3Ma WM MePeBojia MEXaHu3Ma yepe3 0CoObIe MOJI0KEHUS, B KOTOPBIX HAa0I0-
JTAETCSl HEONPEEIEHHOCTh IBUKEHUS 3BEHBEB.

[TepBUYHBIN MEXaHU3M - MEXaHU3M, COCTOSIINN U3 JIBYX 3BEHBECB (OJIHO U3 KO-
TOPBIX HEMOJBUKHOE), 00pa3yIOMINX KHHEMAaTHYECKYIO IMapy C OJAHOM WM HECKOIb-
KUMU TTOABUKHOCTSAMM.

[IepBO€ CBOWMCTBO 3BOJIBBEHTHI - HOPMaJb K 3BOJIbBEHTE SIBJIAETCS KAacaTEIbHOU
K 3BOJIIOTE.

[lepenarounas ¢pyHKIMS 3BEHA - MATEMaTHYECKasl 3aBUCUMOCTb, CBSI3bIBAIOIIAS
OTHOLUEHUE CKOPOCTEW JaHHOTO 3B€HA M BXOJHOT'O 3B€HA C KOOPAMHATOW BXOIHOTO
3BEHA.

[lepenaToyHOE OTHOLIEHUE - OJHA U3 OCHOBHBIX XapaKTEPUCTUK MEXAHU3MOB, B
TOM YHCJIE Mepeay BpallaTeIbHOIO JIBH)KEHHSI, ONpeensemMasl Kak OTHOILIEHHE YTI-
JIOBBIX CKOPOCTEH WJIM 4acTOT BpalleHus 3BeHbeB. OOBIUHO MMEETCS B BUIY OTHO-
LIEHUE YIJIOBOM CKOPOCTH BEIYLIErO 3BEHA MEPENAayYM K YIrI0BOM CKOPOCTU BEAOMOIO
3BeHa. [lonsrue I1.0. pacnpocTpaHsieTcss Ha MPOCThIE MEXaHU3MbI (MTapbl 3yO0UaThIX
KOJIEC, YePBAYHBIC, pEMEHHBIC U Jp. NIEPEIavun) U Ha CJIOXKHbIE MHOTO3BEHHBIC (MHO-
TOCTYIIEHYAThIC PEIYKTOPHI, IUIAHETAPHBIE PEAYKTOpPHI, KOPOOKH Tmepenad | T.1.).
[1.0. psna mocnenoBaTeNbHO COENUHEHHBIX NIEPEAay paBHO npousBeaeHuto [1.0. atux
nepenay.

[lepenaTouHoe 4Kcio - OTHOUICHHE YKCIa 3yObeB KoJieca K YUCITy 3yOheB Iiec-
TEepHU B 3y04aToil nepenaye, yucia 3yObeB Kojeca K YUCIy 3aX0J/I0B YepBsiKa B uep-
BAYHOW mepeaaye, yncia 3yobeB OOJIbLION 3BE3/I0UKU K YUCITY 3yObeB MaJloil B eMN-
HOM mepeaaue, a Takke AuaMeTpa OOJBIIETO MIKUBA WM KaTKa K IUaMeTpy MEHbIIe-
ro B peMEHHOM W (GPHUKIMOHHON mepenade (Heperyaupyemoii). I1.4. mpuMeHsIOT
TaK)Ke MpU pacy€Tax MHOTOCTYIIEHYAThIX PEAYKTOPOB U Ip. MEXaHU3MOB. B oTinuune
OT MepeJaTOuHOro oTHOEeHus, [1.4. Bceraa O60mbIie Wik paBHO €IMHUIIE.

[lepenatounbie PyHKIMU MEXaHU3Ma - MPOU3BOJHBIE (PYHKIIUU MOJOKEHUS IO
0000111eHHOW KOOpAHHATE.

[lepenatounsiii MexaHu3M - 1. MexaHu3M JJ1si BOCTIPOU3BENECHUS (DYHKIIMOHAIb-

HOM 3aBHUCHUMOCTHU MCKAY NCPCMCIUICHUAMU 3BCHLCB, o6pa3y10umx KMHEMAaTHYCCKUC
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mapbl CO CTOWKOM; 2. 4yacTh MAIlUHBI, IPEeJHA3HAYCHHAS ISl COTJIACOBAHMSI PEXHUMA
paboThl (MEXaHMYECKUX XapaKTEPUCTHK) IBUTATEIS C PEKUMOM pabOTHI (MeXaHHWYe-
CKUMH XapaKTePUCTUKAMMK) UCTIOJHUTEIBHBIX OPraHOB MAIlIMHBI (paboueit wiu sHep-
TeTHYECKON MAIUHBI).

[lepenaua - MexaHUYECKOE YCTPOMCTBO, MPEAHA3HAYEHHOE JIsl TPeoOpa30BaHUS
BpAILEHUS C U3MEHEHHUEM I10 BEJIMYMHE WM 3HAKY YIVIOBBIX CKOPOCTEW BpallarolnX-
Cs CHCTEM M COOTBETCTBEHHO KPYTAILIMX MOMEHTOB Ha OCfAX BajoB. II. HaxomaT mm-
pOKOE MPUMEHEHHE, TJIaBHBIM 00pa3oM, B IPUBOJAX OT JBUTaTeNsl K pabouumM opra-
HaMm MammH. Paznuyator nBa ocHoBHBIX BHja [1.: 1) mepemaun 3aneruieHuem: 3youa-
ThIC; YCPBSIUHBIC; IICMHBIC; Mepenadya "BUHT-raiika"; 2) mepeiaadyud TPEHUEM. pEeMEH-
HbIE; QPUKIMOHHBIE.

[lepememienne - BEKTOP, XAPAaKTEPU3YIOIIMU W3MEHEHHUE ITOJIOKECHUS JBUXKY-
niefcsa MaTepUaIbHOM TOYKH OTHOCHTENIBHO CUCTEMBI OTCUETA U PaBHBIM MpHpalie-
HUIO paIyCa-BEKTOPA 3TOM TOUKH 3a PACCMATPUBAEMBIN ITPOMEKYTOK BPEMEHH.

[lepeHOCHOE ABMKEHHE - NBUKEHHE IOJABMUKHOW CHUCTEMBI OTCUETA BMECTE CO
BCEM CBSI3aHHBIMU C HEW TOYKAMHM MATEPUAIBHOW CPEAbl IO OTHOUIEHUIO K HEMO-
BIJKHOU CHCTEME OTCYETA I TOUYKH.

[Inan mexaHusma - U300pakeHUE KMHEMATHYECKOM CXEeMbl MEXaHU3Ma B BbI-
OpaHHOM MacmTabe, COOTBETCTBYIOIIEE OMPEEICHHOMY MOJIOKEHUIO HAYaIbHOIO
3BeHa (WJIM HAYaJbHBIX 3BEHBEB JJII MEXaHU3MOB C HECKOJIILKHUMHU CTETIICHSIMHU CBOOO-
TTBI).

[lnan cuit Mexanu3Ma (CTPYKTYPHOM TpyIIbI) - 3aMKHYTBIA BEKTOPHBINA KOHTYD,
oOpa3yeMblii CyMMOUW BEKTOPOB CHJI, JCHCTBYIONIMX Ha 3BEHBbS MeXaHU3Ma (CTPYK-
TYPHYIO TPYIIITY).

[Inan ckopocTeil MexaHuW3Ma - 3aMKHYTBId BEKTOPHBIM KOHTYp, O0Opa3yeMblii
CyMMOM BEKTOPOB CKOPOCTEMN 3BEHbEB MEXAHU3MA.

[Inan yckopeHMI MeXaHM3Ma - 3aMKHYTBIM BEKTOPHBIA KOHTYp, 0Opa3yeMmblii
CYMMOU BEKTOPOB YCKOPEHUI 3BEHbEB MEXAHU3MA.

[InaneTapHbIi MEXaHU3M - CJIOKHBIN 3y0UaThlii MEXaHHU3M, B KOTOPOM OCh XOTS

Obl 0HOTO Kosieca nojBrkHA. K TunoBbiM [1.M. OTHOCSTCSA: OAHOPSIAHBIN; BYXPSI-
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HBIA C OJJHUM BHEIIHUM M OJHUM BHYTPEHHUM 3alCTUICHUEM; ABYXPAIHBIA C ABYMS
BHEIIHUMH 3aLICTUICHUSIMH; JBYXPSAAHBIA C JBYMsI BHYTPEHHHUMHU 3allCTIICHUSMH.
OnemeHThl [I.M. uMelOT crnenualibHble Ha3BaHUA: 3yOuaToe KOJIECO C BHEIIHUMH
3yObsIMH, PAaCIOJI0KEHHOE B LIEHTPE MEXaHU3Ma, Ha3bIBAETCS "'COTHEUHBIM''; KOJIECO C
BHYTPEHHUMHU 3yObSIMH HA3bIBAIOT 'KOPOHOW" WJIM "SIHUIMKIIOM'; KOJieca, OCU KOTO-
PBIX MOABUHBI, HA3bIBAIOT 'CATEIUIMTAMH ; TMOJBUKHOE 3BEHO, HA KOTOPOM YCTa-
HOBJIEHBI CATEJINTHI, HA3bIBAIOT ''BOIUJIOM .

[1nedo cunbl - KpaTyaiilliee pacCTOSIHUE OT LIEHTpa MOMEHTA JI0 JIMHUM JIEHCTBHUS
CHJIBI.

[Tnockass kKuHEMaTHyeckasl Lelb - KHHEMAaTH4ecKas Lelb, 3B€HbsI KOTOPOU Ie-
peMelarTcsa B OJHOM IIIOCKOCTH JIMOO B MapaiIeNIbHbIX MIIOCKOCTSIX.

[Tnockas mapa - mapa, B KOTOPOM TPAEKTOPUU OTHOCUTEIBHOIO JABUKEHUS JIIO-
OBIX TOYEK SIBJISIIOTCA TUIOCKMMU KPUBBIMH U PACIIONAraloTCsl B apaJljIeIbHBIX IIOC-
KOCTSIX.

[Tnockuii MEXaHHU3M - MEXAHU3M, BCE MOJBHUKHBIE TOUKM KOTOPOrO JBHKYTCS B
OJIHOM TIJIOCKOCTHU WJTU MapaJijIeNIbHbIX MIIOCKOCTSIX.

[Inockuil MIApHUPHBIA MEXAHNU3M - MEXAHU3M, B KOTOPOM BCE 3BEHbSI COEAUHE-
HbI BpalllaTeJIbHBIMU TapaMH.

[TnockonapanienbHOe IBUKEHHUE - JBUKEHUE TBEPJIOTO Tella, MPU KOTOPOM BCe
€ro TOYKH JABUXKYTCA B IUIOCKOCTSAX, MMAPAIEIbHBIX HEKOTOPOH HEMOJBHUKHOM ILTOC-
KOCTH.

[LtockocTHas mapa (MHIUHIP-TDIOCKOCTh M MIAP-TUIOCKOCTh) — Mapbl, UCTIONb-
3yIOLLME CWJIOBOE 3aMbIKaHUE, MPUYEM IepBas U3 HUX HHU3LIasl, a JIBE JAPYTHE BbIC-
mve. DTH nNapbl IPAKTUYECKU HE TPUMEHSIOTCS B peajbHbIX MEXaHU3MaX.

[ImoCcKOCTh AEMCTBHS MAPBI CHII - IJIOCKOCTh, B KOTOPOM PACIOJIOKEHBI CHJIBI,
oOpasyrolue napy cui.

[THeBMaTHUECKUI MEXaHU3M - MEXaHU3M, B KOTOPOM Iepejada JBUKEHUS TIPo-
UCXOMT MOCPEJCTBOM CATOTO Tra3000pa3HOro Teia (Bo3ayxa).

[ToBOAKM - KOHEUHbIE 3BE€Hbs TPyNN Accypa, BXOJAIIUE B 1BE KWUHEMATUYECKHE

napbl, U3 KOTOPBIX OJTHA UMEET CBOOOIHBII 3JIEMEHT 3BEHA.
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[TonatnuBOCTH — BeMUYKMHA, OOpaTHAS KECTKOCTH.

[TonBUXKHOCTH MEXaHU3MA - YUCIIO HE3aBUCUMBIX 00OOIIEHHBIX KOOPIUHAT, O/
HO3HAYHO OIPEACIISIOIICE TI0JI0KEHUE 3BEHbEB MEXaHM3MAa Ha TUIOCKOCTU HUJIU B IPO-
CTpPaHCTBE.

[Toape3 3y0a (moxpes3anue) - siBJICHUE Hape3aHHs 3yObeB Kojeca, MPpU KOTOPOM
3y0 IpHOOpeTaeT XapakTEpPHYIO (pOpMy ¢ YKOPOUEHHBIM BOJIbBEHTHBIM IPOQUIEM U
MOJIpe3aHHON HOKKOM, TaK KaK JHUIIHUNA MaTeprai 3ar0TOBKH KoJieca Oy/eT ynajeH.

[TonmmnHUK KayeHus - COOpOYHasi €AMHULA, COCTOSIIAS U3 HAPYKHOTO U BHYT-
PEHHETO0 KOJIEL] C JOPOKKAMU KAYEHHMs U CEeNnaparopa, pasfeisiomero U HanpasIisio-
Iero Tella KaueHus (IIapuKy W POJIUKH).

[Tom3yH - 3BeHO, oOpa3syroliee CO CTOMKON MOCTYNaTeldbHYIO Iapy U COBeEp-
LIAIOIIEE MMOCTYIIATEIbHOE MPSMOJINHENHOE IBUKEHUE.

[Ton3yHHBI Me€XaHU3M - MEXaHU3M, NpeJHa3HAUYECHHbIN 111 NpeoOpa3oBaHUs
BpalllaTeIbHOIO JIBUKEHUS 3BE€HA B MOCTYNATEIbHOE IBUKEHHUE MOJI3YHA UM Ha000-
pOT. B 3aBHCHMOCTH OT HAJIM4YKs KPUBOILNIIA MOJ3YHHBIM MEXaAHU3M NOAPA3AEISAETCS
Ha KPUBOLIUITHO-TIOJI3YHHBIA UIIM KOPOMBICIIOBO-TIOJI3YHHBIH.

[TonoxurensHas 3yOuaras mepenada - 3yOdaras mepenada, COCTaBJIEHHAsl U3
KOJIEC C IOJIOKUTENBHBIMA CMEIIEHUSMH WJIM KOTJA IOJIOKUTEIBHOE CMELICHUE O~
HOTro KoJjieca 0oJibllle OTPULIATENBHOIO CMellleHus: Apyroro. [Ipu 3tom nenurenpHble
OKPYKHOCTH HE KacCaroTCA U HE MIEPECEKAOTCS APYT C APYIOM.

[Tosroc 3anenyieHus - TOYKa, B KOTOPOI MEPECceKaroTCsl JIMHUSA LEHTPOB U 0011as
HOpMaJlb, POBEJECHHAs B TOUKE KOHTAKTA JBYX 3BOJBBEHTHBIX MPOPUICH U SBISIO-
mIasicst Bceraa o01el KacaTeabHON K OCHOBHBIM OKPY>KHOCTSIM.

[TonepedHbIii MOMEHT CONIPOTUBIIEHHUS - OTHOILIEHHE TOJIIPHOTO MOMEHTA HUHEp-
LN CEYEHHUS K €0 PAINYCY.

[TopuieHp - moaBMXKHAS J€Tajlb MOPIIHEBOM MAalIWHBI, IIEPEKpbIBAOLIasl IOIe-
pedyHoe cedyeHue e€ HUIMHAPA U MEPEMEIIAOIIAsAcs B HAIPABIECHUU €ro ocu. B aBu-
ratessix, CHIOBBIX IMIIMHApaX, npeccax I1. mepenaér naBnenune padovero tena (rasa,
napa, >KUIKOCTH) JIBWKYIIUMCS YacTsM. B HEKOTOphIX THmMax aBUratenei (Hampu-

Mep, ABYXTaKTHBIX JIBUTATEsIX BHYTPEHHErO cropanusi) [1. BHIMONHSET Takxke W ra-
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3opacnpenenutenbabie QpyHKIMU. B Hacocax m kommpeccopax Il., mpuBoaumeiii B
BO3BPATHO-NIOCTYNATEIHOE JBUKEHHE, IIPOU3BOJUT 3aCACBIBAHUE, CKATHUE U MOJAUY
KUJKOCTH WJIH rasa.

[TopmHeBast MammHa - yCTPOHUCTBO, B KOTOPOM OCHOBHBIE (DYHKIIMH TIO TIPE00-
PA30BaHMIO PHEPTUU padOYero Tejia BHINOJIHAET nopiieHb. [Ipu ero ABmxeHUn BMe-
CTE C U3MEHEHUEM 00bEMa KaMephl, KOTOPYIO OH o0OpasyeT ¢ uuiauuiapom Il.m., uz-
MEHSIOTCS TTapaMeTphl (IaBJiIeHHEe, TeMIlepaTtypa U ap.) padouero tena. [Ipu padote
[1.M. sHEprus paboyero Tejaa MOXKET IMOHMKATHCS (IBUTATENb) WK MOBBIMIATHCS (Ha-
coc, KoMIIpeccop u T.1.). Biyck u BeImyck padodero tena B mumHAp [1.M. perynu-
PYIOTCSl PaCHpeIeIUTENbHBIM YCTPOMCTBOM C TOMOIIBIO KJIAMIAHOB, 30JIOTHUKOB HIIH
camoro mopiuHs. us I1.M. xapakTepHa IUKIMYHOCTh U MPEPHIBUCTOCTh padOyero
nporiecca. B 6ompmmHCcTBE [1.M. MOpIIIEHH CBSI3aH C KOJICHYATHIM BAJIOM KPHUBOIIIHII-
HbIM MEXAaHHM3MOM, C MOMOIIBI KOTOPOTO BO3BPATHO-IIOCTYNATEIbHOE JBHKCHUE
HOPILHS MPeodpa3yeTcss BO BpalllaTesIbHOE JABIMKeHHE Baja (wiu Haobopor). M3-3a
IMUKJIAYHOCTH pabodyero mporecca M HaIW4YUsS KPUBOIIUITHOTO MexaHu3ma [l.m. He
Tak OBICTPOXOJHBI, KaK JIOMAaTOYHbIE MAIUHBI, OHU HUMEIOT OOJBIIYIO YIEIbHYIO
Maccy u OoJpliiue moTepu Ha Tpenue. Haxomsar nmpumenenne 6ecmaryHubie [1.m., B
KOTOPBIX IpeoOpa3oBaHKE BO3BPATHO-TIOCTYMATEIbHOIO JBMXKEHHS BO BpalllaTelb-
HOE OCYIIECTBIISIETCSI CHJIOBBIM O€CIIAaTYHHBIM MEXaHM3MOM, a TaKXe POTOPHO-
nopiiHeBbie .M. ¢ BpamaTeabHbIM JABUKEHUEM MOPILIHA. B HEKOTOPBIX Ciydasx
BO3BPAaTHO-TIIOCTYIATENIBHOE ABWKEHUE MOpIIHA [1.M.- nBUTaTenss HEMOCPEICTBEHHO
UCIIONB3YETCSl NIl MPUBENECHUS B nAeiicTBUe mopiuHs I1.M.- vcnoiHUTENsT Wid xKe
JIBUTATEIb W MUCIOJHUTENb KOMIIOHYIOTCS B OJHOM MHorouunuHiapoBou I[I.m. Hc-
noJyib3oBaHue B [1.M. B KauecTBe MOPIIHS TUTYHXEpa MO3BOJISET OCYIIECTBUTH PabOTy
HAacOCOB MpPH MOBBINIEHHBIX AaBieHUsX. [[.M. POCThI B yINpaBlieHUH, SKOHOMHUYHBI,
HAJIEKHBI U JOJITOBEYHBI.

[TopsimoK TpymIbl - ONPEAETAETCS YUCIOM BHEIIHUX 3JIEMEHTOB KHHEMaTHYe-
CKHUX Iap, KOTOPBIMHU TPYIIA MPUCOCIUHACTCS K UMEIOIIEMYCS MEXaHU3MY:. MepBas
IpyIa OPUCOECIUHIETCA K NEPBUYHOMY MEXaHM3MY, KaK1asl MOCIENYIomas - K Io-

JTY4CHHOMY MeXaHu3MYy (PU 3TOM HEJNb3sI IPUCOEANHSATh TPYIIIBI K OJJHOMY 3BEHY).
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[locTtynarenpHast mapa - OJHONOABUKHAS, HA3LIASA ITapa ¢ TEOMETPUYECKUM 3a-
MBIKaHUEM, JTOITYCKAIOIIAsl TOJBKO MPSMOJIMHENHOE OCTYNATENBbHOE OTHOCUTEIBHOE
JBH>KCHUE BXOJSIINX B HEE 3BEHBEB.

[ToctynaTtenpbHoe ABMXKEHUE - TBHKEHHE TBEPIOTO TeNa, MPU KOTOPOM JHOOOH
BBIOpAaHHBIN B TeJle OTPE30K MPSIMOM MepeMeIaeTcs, 0CTaBasiCh MapajieIbHbIM CBO-
€My MEPBOHAYAIBHOMY MOJIOKEHUIO.

[Tpubop - 1.mammna, npeoOpa3zyroias HHPOPMAIUIO B pa3InYHbIX ee hopmax:
rpaduyecKoM, JIEKTPOHHOM, BU3yaJIbHOW U T.N. ET0 3BEHBS HE BBHIMOJHSIOT IOJIE3-
HOW MeXaHM4eCcKOW paldoThl, a MOTpedasieMass UMH 3HEPTUs pacxoayeTcsl TOJIbKO Ha
IPEOAOJICHHE TOTEPh OT CONMPOTUBIICHUS JABM)KEHHUS 3BEHBEB; 2. HKCILTyaTallMOHHO-
aBTOHOMHOE U3JIEJINE, BBIMONHIIONIEE PYHKIIMM U3MEPEHHUs, KOHTPOJIS, peryjaupoBa-
HUSI, YIIPABIICHHUSL.

[IpuBenenHas Macca MexaHu3Ma - YCJIOBHAs Macca, KOTopasi OyJaydu cocpeno-
TOYEHA B KaKOW-TMOO TOYKE 3BE€HA MPUBEIEHUS, 00JIaJaeT KUHETHUECKOW dHEprueu
BCEX 3BEHbEB MEXAaHHW3Ma IPU 3aJaHHOM IIOJIO)KEHMM BXOJIHOI'O 3BEHA; YCIJIOBHAs
Macca, COCpeIOTOYEHHAsl B TOUKE MPUBEACHUS, KHHETHYECKAs YJHEPTUSI KOTOPOU paB-
Ha CyMM€ KMHETHYECKUX YHEPTUM BCEX 3BEHBEB MEXAHU3MA.

[IpuBeneHHass MEXaHUYECKasl XapaKTEPUCTUKA - MEXAHUYECKAS] XapaKTEPUCTHU-
Ka, IpUBEJIEHHAs: K 0000IEHHON KOOpANHATE UIIK CKOPOCTH.

[IpuBenenHas cuna - ycjOBHasl Cuiia, KOTopas Oyaydd MPHIOKEHAa B KaKOW-
a1M00 TOYKE 3BEHA MPUBEICHUS, MPU 33JJaHHOM IOJIOKEHUU BXOJHOI'O 3BEHA COBEp-
[IaeT B €IMHMI]Y BPEMEHH MEXaHWYECKYIO0 padOTy, YACIEHHO PaBHYIO CYMME padoT
BCEX CHWJI, JACHCTBYIOIIMX HA 3BEHbS MEXAHU3MA, YCJIOBHAas CUJA, NPUJIOKEHHAs B
TOYKE MPUBEIECHHUS, MOIIHOCTh KOTOPOW paBHA CyMME MOIIHOCTEN BCEX BHEIIHHUX
CHJI 1 MOMEHTOB I1ap CHJI, IPUJIOKEHHBIX K 3BEHBbSIM MEXAHU3MA.

[IpuBeneHHBIIT MOMEHT MHEPLMH MEXAHU3MA - YCIOBHBIA MOMEHT MHEPLHH, KO-
TOPBIN OyAy4dd COCPEIOTOUEH B KaKOH-IMOO TOUKE 3BE€HA MPUBEIEHUS, 001a/1aeT K-
HETUYECKOM DHEPrUer BCEX 3BEHBEB MEXaHU3Ma MPU 3aJaHHOM I10JI0KEHUU BXOIHO-
ro 3B€HA; YCJIOBHBIM MOMEHT MHEPLMM 3BEHA MPUBEIACHUS, KHHETUYECKAs SHEPIUU

KOTOPOI0 paBHa CYMMC KUHCTHYCCKHX BHCPFHP'I BCEX 3BCHBCB MCXAaHHM3MaA.
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[IpuBeneHHBI MOMEHT CHJI MEXAHN3MAa - YCIOBHO IMPUJIOKEHHBIN K 3BEHY IIPU-
BEJICHUS MOMEHT IIapbl CHJI, MOIIHOCTh KOTOPOI'O0 PaBHAa CyMME MOIIHOCTEH BCEX
BHEIIIHUX CWJI 1 MOMEHTOB IIap CHJI, IPWJIOKECHHBIX K 3BEHbSIM MEXaHU3MA.

[IpuBOX - SHEPrOCHIIOBOE YCTPOMCTBO, IPUBOSAILIEE B IBMIKEHUE MAIIUHY WIH
MexaHu3M. [I. cocTOMT 0OBIYHO M3 MCTOYHUKA PHEPTHH, NIEPENATOYHOTO MEXAHU3MA
¥ anmnapaTypbl yrnpasieHUs. VICTOYHUKOM SHEPTUH CIYKHUT JBHTaTeNb (TEIUIOBOH,
DJIEKTPUICCKUI, MTHEBMATHUSCKHUW, THIPABIMYSCKAW W JIp.) WIH YCTPOHCTBO, OT-
Jarolee 3apaHee HaKOIUICHHYI0 MEXaHWYECKYI0 SHEprHio (Ipy>KUHHBIA, WHEPIUOH-
HBII, THPEBO MeXaHU3M H Jp.). B HekoTopbix ciyuasx [1. ocymecTBisiercs 3a cuér
MYCKYJIBHOUM CHIIBI (HAampuMmep, B PYy4YHBIX JIEOEMKAX, B HEKOTOPHIX CYETHBIX, OBITO-
BbIX U Jp. MEXaHU3MaxX U MalllMHaxX - apuMoMeTpax, IBEHHbIX MalIMHAX, BEJIOCHU-
nenax). [lo xapakrepy pacnpeneneHusi SHEPTUN Pa3IHYalOT TPYIIOBON, HHIUBUIY-
anbHbIM U MHOTOABUTATENBHBIN [1. B rpynmoBom I1. nBukeHue oT OQHOTO ABUTATENS
nepenaércs rpymnmne pabournx MallMH WIA MEXAHU3MOB Y€pe3 OJHY WJIM HECKOJIBKO
TpaHCMHUCCUHM. BcenencTBue TeXHMYECKOro HecoBepuieHCTBa rpynmnosor [I. moutwm
HOJIHOCTBIO BBITECHEH MHAMBUAYaldbHBIM Il., B KOTOpoM Kaxnas pabodas MallMHA
UMeeT COOCTBEHHBINM ABUTaTenb ¢ mepemadeid. Taxoit II. mosBomsier paboTtaTh mpu
HauOoJsiee BBITOJHOW 4acTOTE BPALLEHUS, MPOU3BOAUTH OBICTPBIA IYCK MAIIUHBI U
TOPMOXEHHUE, OCYIIECTBIAATh peBepcupoBaHue. B MHoroasurarensHom II. otmesns-
Hble pabo4yre OpraHbl MAIlWHbI TPUBOASTCS B JBUKEHHE CAMOCTOSTEIbHBIM JIBUTA-
TEJEM 4epe3 CBOK cucreMy nepenad. Taxoit II. mo3BosisgeT mosydaTb KOMITAKTHYHO
KOHCTPYKIIMIO MAaIlVHBI, IPUMEHATh aBTOMAaTHYECKOE YIIPABIECHUE; OH HCIIOJIb3yETCs
B CJIOKHBIX METAJUIOPEXKYIIMX CTaHKAaX, IPOKATHBIX CTAaHAaX, NOJBEMHO-TPAH-
CHOPTHBIX MalMHAX U Ap. [Io HazHadeHnuro 11. MmamuH pa3aesaroT Ha CTalMOHAPHBIH,
TO €CTh YCTAHOBJICHHBII HEMOJBUKHO HAa paMe Win (pyHAaMeHTe; mepeaBUKHOM, UC-
IOJIb3YEMBIM Ha JBMKYLIMXCS paOOYMX MalluMHaX; TPAHCHOPTHBIN, MPUMEHSEMBIN
JUISL Pa3lM4YHBIX TPAHCIOPTHBIX cpencTB. B kadectse cramumonaphHoro I1. HamGonee
pPacIpOCTpaHEH AJIEKTPONPUBOJ, B KOTOPOM HCTOYHHKOM MEXAaHWYECKOW JHEpruu
SIBJISIETCSL DIIEKTPOJBHUraTeNb. Ha MoABMKHBIX paboymx (TPaHCHOPTHBIX) MAaIllMHAX

UCTIONIB3YIOTCS TJIaBHBIM 00pa3zoM TerutoBbie Asuratenu (JIBC) ¢ HemocpencTBeHHOM
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MEXaHWUYECKOM WM AIEKTPUYECKOU Iepenadyer. B mpon3BoaCTBE MPUMEHSIOTCS TAK-
e TUAPONPUBOJ MallMH U THeBMaTHueckuii 1., B KoTopom sHeprusi BeipabaTbiBae-
MOTO KOMIIPECCOPOM C)KaToro BO3yXa MpeoOpazyercs B MEXaHWYECKYI JHEPTHUIo
ITHEBMO/IBUTaTEIISIMU.

[IpuknanHas MexaHuKa - 00JaCcTb MEXaHUKH, TOCBALIEHHAS U3YyYCHHIO JIBUXKE-
HUS 1 HANPsDKEHHOTO COCTOSIHUSL PEANIbHBIX TEXHUYECKHX O0OBEKTOB - KOHCTPYKIHH,
MAaIIMH U T.I. C y4€TOM OCHOBHBIX 3aKOHOMEPHOCTEH, YCTAHOBJICHHBIX B TEOpETHYE-
CKOW MEXaHUKE.

[IpoexT (ot yaT. Projectus- OpoUICHHBIN BIIEpe]) - COBOKYITHOCTh TOKYMEHTOB
Y OTHCaHWI Ha PAa3UYHBIX s3bIKaX (TpadpuuecKoM - 4epTekH, CXEMBbI, IUarpaMMbl U
rpaduKy; MaTEMaTHYECKOM - (DOPMYJIbl M pacUeThl; HHKEHEPHBIX TEPMUHOB U TOHS-
THI - TEKCTBl ONHMCAHUH, TIOSCHUTEIbHBIE 3aIMCKN), HEOOX0MuMasl Uil CO3JJaHus Ka-
KOT0-TTM0O0 COOPYKEHUS WIIN U3ZEIHSI.

[IpoexTrpoBaHue - MPOIECC COCTABICHUS OMKMCAHUS, HEOOXOIMMOTO IS CO37a-
HUS B 33/IaHHBIX YCJIOBHUAX €II€ HE CYIIECTBYIOLIETO 00bEKTa Ha OCHOBE MEPBUYHOTO
ormucaHus 3Toro o0bekTa U (MM) anropur™a ero QyHKIIMOHUPOBAHMS C ONTHMHU3a-
[Uell 3a1aHHBIX XapaKTePUCTUK 00BEKTa, YCTPAHEHUEM HEKOPPEKTHOCTH MEPBUYHO-
IO ONMHUCAHUA U TOCIEAYIOUIMM IpEJCTaBICHUEM OMMCAHUS Ha PAa3JIMYHBIX S3bIKAX
(3a1aHHOM SI3BIKE).

[TpoexTupoBanue 3y04aToit nepenayu - BEIOOP TUIA 3y0OUaTOro MEXaHU3Ma, ero
NepeaaTouHOro OTHOLIEHHS U YMcia 3yObeB KOJIEC; BBHIOJHEHUE MPOEKTHOTO MPOY-
HOCTHOTO pacdeTa MeXaHW3Ma U ONpEJEICHHE BEIHMYMHBI MEKOCEBOTO PACCTOSHUS
WA MOJIYJIsl 3y0UaThIX KoJjiec (MOIyIb 3yOUaThIX KOJIEC OKPYTIISIETCS A0 ONMKauIen
BEJIMYMHBI U3 CTAaHIAPTHOTO PsiJia MOYJel); IPOBEICHNE T€OMETPUIECKOTO pacueTa
3yOuaToil mepeaaun Al BBIOPaHHBIX KOA(PPUIIUEHTOB CMEIIEHUS HCXOIHOTO KOHTY-
pa, KoTopble 00eCeunBalOT UCKITIOUEHHE MOIPE3aHtsl, CPe3aHHs U 3a0CTPEHUs 3yOb-
eB KoJIeC M OJaronpusTHOE WIM ONTHMAIbHOE COYETaHHE KaueCTBEHHBIX MOKa3aTe-
Jei 3youaroit mepeaayu.

[Ipoekiust BEeKTOpa CHIIBI - IPOM3BEACHUE MOAYNS BEKTOpAa Ha KOCHHYC yIia

MCIKAY OCbIO U BCKTOPOM.
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[TpoMbinieHHBIH pOOOT - aBTOMATHYECKasi MallliHa, COCTOAIIAS U3 MaHUITYJIs-
TOpa U YCTPOMCTBA IPOTPAMMHOIO YIPABJIEHHUs €ro ABMKEHHEM, IIpEAHA3HAYCHHAs
JUISl 3aMEHBI YEJI0BEKA IPU BBIITOJIHEHUHY OCHOBHBIX M BCIIOMOT'ATEJIbHBIX OIlepaluii B
IIPOM3BOJICTBEHHBIX mpoueccax. [1.p. mpenHasHaueH s 3aMEHbl YEI0BEKA IPU BbI-
IIOJIHCHUHM OCHOBHBIX M BCIIOMOTaTEIbHBIX TEXHOJOTHUYECKUX ONEPALMM B IpOLECCE
IIPOMBILUIEHHOI'O MPOU3BOACTBA. 1Ipn 3TOM permraercs BakHas couuanbHas 3ajgada -
OCBOOOKIICHHS YeJoBeKa OT paboT, CBSI3aHHBIX C OMACHOCTSIMU JIJISl 370POBbS UITH C
TSKEJIBIM (U3NYECKUM TPYAOM, a TaKkKe OT IMPOCThIX MOHOTOHHBIX OIEpalui, He
TpeOyroMMX BHICOKOW KBanudpukanuu. [ MOkue aBTOMaTU3UPOBAHHbBIE MTPOU3BO/ICTBA,
co3aaBaemble Ha 0aze I1.p., MO3BOJISAIOT pemiaTh 3a7a4ur aBTOMaTH3aluU Ha MPEANPH-
ATHSAX C IIUPOKOW HOMEHKJIATYpOH NPOAYKLIHMM IIPU MEJIKOCEPUHHOM MU IITYYHOM
npousBojacTBe.  Komupyronmme  MaHUIyIATOPBI,  YIPABISIEMBIE  YEJIIOBEKOM-
OIepaTopoM, HEOOXOJUMBI IIPU BHIIIOJHEHUM Pa3IMYHBIX PadOT ¢ PaJIuOaKTUBHBIMU
maTtepuanzamu. KpoMe Toro, 3T ycTpoiicTBa HE3aMEHUMBI IIPU BBIIIOJIHEHUU PadoT B
KOCMOCE, MOJI BOJIOW, B XUMUYECKU aKTUBHBIX cpeaax. Takum obpazom, I1.p. u xonu-
PYIOLIME MAHHUITYJISITOPBI SIBIISIOTCS BaXXHBIMU COCTABHBIMM YaCTSIMU COBPEMEHHOTO
IIPOMBIIIJIEHHOTO POU3BOCTBA.

ITpocras 3yOuaTtas nepenada - nepegaya, B KOTOPOH /1Ba 3y04aThIX KoJjieca co-
€IMHEHBI CO CTOMKOM BpalaTeIbHbBIMU [TapaMH, a MEXI1y COOOM - BBICIIICH MapoH.

[IpocTas 3aMKHyTass KMHEMAaTH4YECKas LENb - NPOCTAasi KMHEMATUYECKas LElb,
KQ)KJ10€ 3BE€HO KOTOPOM BXOJUT B JABE€ KNHEMATHYECKHUE MAPBI.

[IpocTas KnHEMaTHYECKas LENb - TAKas LEMb, Y KOTOPOU KaXK10€ 3BEHO BXOIUT
He OoJsiee 4YeM B 1B€ KNUHEMAaTUYECKHE Maphl.

IIpocras pa3zoMKHyTasi KHHEMAaTUYECKasl LIENb - POCTasi KNHEMATUYECKas LIETlb,
B KOTOPOM €CTh 3BE€HbsI, BXOISIINE TOJIBKO B OJIHY KWHEMAaTHYECKYIO I1apy.

[Ipocreiimas cTpykTypHas rpymmna (IByXIOBOJKOBAas TPYIIa, A1aja) - KHHeMa-
TUYECKasl LIEeTb, COCTOSIIASL U3 ABYX 3BEHBEB U TPEX HU3IIMX MIap.

[pocrelimmii 3y0uaThlii MexaHu3M (3yOuaras mepeaya) - Ba 3y0UaThIX KoJieca

C OAWMHAKOBBIM MOAYJIEM U C YHCJIaMH BY6I>CB, COOTBCTCTBYIOIIMMHU 3aJaHHOMY IIC-
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penaTOYHOMY OTHOIICHHIO. B 3TOM Tpex3BeHHOM MexaHu3Me 3y0uaThie Kojeca 00-
pasyroT MeXIy OO0 BBICUTYIO APy, a CO CTOMKOMN - HU3IIHNE MapHhI.

[IpocTpaHCTBEHHAs KWUHEMATHYECKasA LIEMNb - 1I€Ib, 3B€HbsI KOTOPOU Mepemenia-
FOTCSI B Pa3HBIX INIOCKOCTSIX.

[IpocTpaHCTBEHHAs KWHEMATUYECKasl T1apa - 1apa, B KOTOPOM TPAEKTOPUU OTHO-
CUTEIBHOTO JBUXKEHUS JIIOOBIX TOUEK MPEJICTABISAIOT COO0M MPOCTPAHCTBEHHbIE KPU-
BBIC.

[IpocTpancTBEHHBIE KOJeca - KOCO3yOble, IIEBPOHHBIE KOJIeca U Kojieca C Kpu-
BOJIMHEHHBIMH 3yObSIMHU.

[IpocTpaHCTBEHHBI MEXAHU3M - MEXAHHW3M, TOYKH 3BEHBEB KOTOPOTO OMHUCHI-
BAIOT HEIJIOCKHE TPACKTOPHUM WJIM TPACKTOPHUH, JIEKAIIUE B MEPECEKAIOIIMNXCS TUIOC-
koctsx. [llupokoe pacmpocTpaHeHrne B TEXHUKE UMEIOT chepruiecKre MEXaHU3MEbI, B
KOTOPBIX TPAEKTOPUU TOUEK 3BEHBEB PACIOJIAraloTCs Ha KOHIIEHTPUUYECKHUX cepax.
[I.M. mpumeHsieTcss sl MEpefayd BpaALCHHUS MEXKIY IEpPECEKarIUMUCI OCIMHU
(3yOuatkie mepemadn, KOHMYECKas KapAaHHAs Iepeiada aBTOMOOMIIS, MEXaHU3M pa-
Jrosiokatopa u ap.). Juis mepemadn BpaleHUs MEXIY CKPEHIUBAOIIUMUCS OCSMH
UCTIOJIB3YIOTCS 3yOuarhbie [1.m. (depBsuHas mepenadya, MEXaHU3M C BUHTOBBIMHU KOJIE-
camH, TUIIOWHAS mepenadya u jap.). B c.-x. mammHax paOouue OpraHbl BCIICICTBHE
HEPOBHOCTEW IOYBBI COBEPILIAIOT, KaK IMPABWJIO, MPOCTPAHCTBEHHBIE IBUXEHUA H,
COOTBETCTBEHHO, MHOTHE MEXAHU3MbI BBITOJHAKOTCS Kak [I.m. Peruaxkneie I1.m. Ha-
XOJAT MPUMEHEHUE B MAHUITYJISITOPAX U MPOMBILIIEHHBIX poOOTax Jijisi BOCIPOU3BE-
JICHUSI JBUXKEHUM, MMUATHPYIOIIMX JBHXKEHUSI PYKU YEJIOBEKA, & TAKKE B HEKOTOPBIX
YCTPOHCTBAX KOCMHYECKOW TEXHHKH (MEXaHWU3MBI MPOCTPAHCTBEHHOW OpPHUECHTAIUH
KOCMHYECKUX KOpaOJiel 1 MEXaHNU3MBbI IIJIAHETOXOIOB).

[TpotuBoBec (KOHTPTpY3) - Ipy3, NMPeAHA3HAYCHHBIA ISl TIOJTHOTO WJIM YacCTHY-
HOT'O YPaBHOBEIIMBAHUS CUJI U MOMEHTOB, JEUCTBYIOIIUX B MAIIMHAX WJIA UX YACTSX.
Ycranorka I1. Ha Bpamaronuxcs aetaisix (HanpuMep, Ha KOJICHYAThIX Bajlax) MO3BO-
JSI€T YCTPAHUTh BPEAHOE JNEHCTBUE IMEHTPOOSKHBIX CHUJI OT BHEIIEHTPEHHO PaCIOJo-
KEHHBIX Macc. B MeTaiopexyiux cTaHkax, MOJbEMHUKAX, TNIYOMHHBIX ILTyHXKEp-

HBIX HACOCax U T.II., MalIMHAX C BEPTUKAJIBbHO WNJIM HAKIIOHHO ABMXXYHIMMMHCS HaCTsA-
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MU npuMeHeHue [1. mo3BOIsSeT yMEHBIIUTh MOIIHOCTD NpUBOJa. B moasEMHBIX Kpa-
Hax II. o6ecneunBaer ux ycroiunBocthb. [Inedo u maccy Il. kpana BBIOMpaIOT Tak,
4TOOBI YPAaBHOBECUTh MOMEHT OT MAacChl MEXaHU3MOB U METAIFIOKOHCTPYKLMN U I0-
JIOBUHY MOMEHTa OT HOMHUHAJIBHOTO rpy3a. [I. BBIMOMHAIOT 00BIYHO B BHUAE Habopa
YYT'YHHBIX WJIH OETOHHBIX OPYChEB U ILJIUT.

[IpodunbHBIN YOl - YroJI HAKJIOHA PEXYIIUX TPpaHEH perKu.

[Ipo4HOCTh - COCOOHOCTh KOHCTPYKIUHU (MM OTIEIBHOTO €€ JJIEMEHTA) BhI-
JIEp’KUBATh 3a/IaHHYI0 HAarpy3Ky He pa3pyliasch U 0€3 HOSIBIECHUS OCTAaTOYHBIX Jie-
dbopmanmii.

[Ipsimas 3amada TMHAMUKY - ONPENEIICHUE 3aKOHA JABWMIKCHHSI CUCTEMBI IIpU 3a-
JAHHOM YIIPaBISAOIIEM CHIIOBOM BO3ICHCTBUMU.

[Ipsimo3y6oe kozeco - 3ybuaToe KOJEeCOo ¢ MIIMHAPUYECKON SBOJIBBEHTHOH MO-
BEPXHOCTBIO 3yObeB, COPMUPOBAHHOIN 00Opa3yrollell OCHOBHOI'O LIMJIMHApPA, Hapaj-
JICJIbHOW MPOU3BOIAIIEH PSAMOU JTUHUMU.

[IpsAMOIMHEVHOE NBUKEHHUE - IBUKEHUE TEJIa MO TPACKTOPHUH, IPEACTABIISAIO-
el coooi MPSIMYIO JTUHUIO.

[TyTs - paccTosiHUE, KOTOPOE MPOXOIUT TOUKa (T€0) Mpu ABMKEHUH (IIyTh BCE-

IJ1a TIOJIOKUTEJICH).

P

PaboTa - uHTEerpan CkajasipHOro MPOU3BENECHUS BEKTOpA CUJIbI HAa BEKTOpP dJie-
MEHTApHOTO MpUpPAIIECHUS TepEeMEIICHHUs] TOUKH €€ MPHIIOKEHHUs; MPOLEecC MpeBpa-
IIEHHUs OJHOTO BUAA SHEpruu B npyroi. Tepmun P. BnepBbie OblT BBeAeH (PppaHIry3-
ckuM yueHbIM-MexaHukoM JK. I[loncene B 1826r. B Kypce MEXaHUKH B MIPUIIOKEHUU
K MalgHaM. JTO MOHSATUE CTAJI0 MEPO KOJIMYECTBEHHON CBSI3U MEXKAY Pa3IMYHBIMU
dbopmamu IBUKEHHUS .

PaboTocnocoOHOCTh - COCTOSIHUE U3ENUS, TPU KOTOPOM OHA CIIOCOOHA BBIMOJI-
HATH 3aJaHHble (YHKIUH C IapamMeTpaMH, YCTaHOBJIEHHBIMH HOPMAaTHBHO-TEXHU-

YECKOW TOKYMEHTAIIUEH.
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PaGouas mammHa — MalnHa, UCHOIB3YIONIAs MEXaHUUYECKYIO0 SHEPTHUIO AJIs CO-
BEpILIEHUS pabOThI MO MEPEMEIEHUIO U IPeoOpa3oBaHuio MaTepuanos. P.m. moapas-
JISNISAIOTCS] HA TPAHCTIOPTHBIE MAIIWHBI, KOTOPBIC HCIOJIB3YIOT MEXaHUYECKYI0 dHEp-
THIO JUI1 I3MEHEHUS TOJIOKEHUSI 00beKTa (€Tr0 KOOPAWHAT), U TEXHOJOTHYECKUE Ma-
IIMHBI, WCIOJB3YIONME MEXaHHYECKYI0 JHEpPrHi0 JUisi MpeoOpa3oBaHus (OPMBI,
CBOICTB, pa3MepoB U cOCTOsIHUS 0OBbekTa. K TexHonormdeckum P.M. oTHOCSATCS Me-
TaJ1000pabaThIBAIOIINE CTAHKHU, MPOKATHBIE CTaHbl, TKAI[KUE CTAHKH, YIAKOBOYHBIE
MAIIMHbI, TOJUTpaUuecKre MAIIMHBI; K TPAHCTIOPTHBIM - aBTOMOOWITH, TEIIOBO3HI,
CaMOJIETBI, BEPTONETHI, HOABEMHHUKH, KOHBEHEPHI U JP.

PaGounii X0 - Bpemst BHITIOJHEHUSI MEXaHU3MOM padoueil onepari.

Pabouee Teno - razoo0pa3HOE WM KUAKOE BEUIECTBO, C MOMOIIBIO KOTOPOTO
OCYIIECTBIISIETCS TTPE0Opa30BaHre KAKOW-TMO0 IHEPTHH MPHU MOTyUYEHUU MEXaHUYe-
CKO# paboThl (B ABMraTesx), xojoaa (B XOJOAWIbHBIX MallliHaX), TEIIOTHI (B TEI-
JOBBIX Hacocax). Hambonee pacnpoctpanénnbie P.T.. BOASHOM map B MapoBBIX TYyp-
OWHAX W MapOBBIX MAIIMHAX; MPOAYKTHl CTOPAHUS TOILIMBA B JBUTATENISIX BHYTPEH-
HETO CrOpaHusl, ra30BBIX TypOWHAX; BOAA U JIP. KHUAKOCTH - B TUJAPABINICCKUX JBH-
raTeNsix; BO3AyX - B MHEBMATUYECKHUX IBUTATENSIX; XJIaJareHThl - B XOJIOAMIBHBIX
MaIIfHAX.

PaBHOMEpHOE ABM)KEHHE - TBUKEHHE, IPU KOTOPOM TEJIO MPOXOAHUT PAaBHBIC OT-
PE3KH MYTH 3a JIF00bIE paBHBIC TPOMEKYTKHA BPEMEHH.

Pasros - pexxuM JBMKCHHUSI MEXaHU3Ma, TIPU KOTOPOM paboTa ABMKYIIIMX CHIT 3a
IUKJT paboThI O0JIbIIE PaObOTHI CUJI COMTPOTUBIICHHMSI, a TAKXKE CyMMapHas paboTa Bcex
CHJI 32 LMKJI O0JIbILIE HYJIS.

PazoMkHyTas KMHeMaTH4ecKasi 1elb - KHHeMaTu4yecKas 1[elb, B KOTOPOH XOTs
OBl OJTHO U3 3B€HBEB BXOAUT TOJIHKO B OJIHY Tapy.

PacrionoskeHusl - TaKUe OTHOIICHHUSI MEXKITY dJIEMEHTaMH, KOTOPhIE OMUCHIBAIOT
WX TEOMETPUUECKHE OTHOCUTEIIbHBIC MTOJOKCHHS.

PaccTosinue - monokeHrue TOYKH Ha TPACKTOPHH OT Hadaia KOOpIWHAT (MOXET

OBITH MOJIOKUTEIILHBIM WU OTpI/II_IaTCJII)HLIM).
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PacTsxenne wnm cxartue - BUI HArPY>KEHHOTO 3BEHA, IIPU KOTOPOM B €ro nome-
PEUHBIX CEUEHHUSX BO3HUKAET TOJHKO OJAMH BHYTPEHHUUN CHUJIOBOM (akTop - HOp-
MalibHas cuiia (pacTsbKeHHe - TUTIOC, CKATUE - MEHYC).

Peaknus (B KMHEMaTHUYECKUX IMapax) - pe3yJabTaT CHIOBOTO B3aWMOJICHCTBHSI
3BEHBEB B 1apax.

PesepcupoBanue (peBepc) (OT yat. revertor - moBopayrBar Hasaj, BO3Bpalla-
I0Ch) - M3MCHCHHUE HAIPABJICHUS OCHOBHOTO IBM)KCHUS PaOOYMX YacTed MAaIIWHBI
(nnm camolt MamMHbBI) Ha 00OpaTHOE. P. y MOPIIHEBBIX MAILIMH OCYIIECTBISETCS OO
pacrpenenuTeIbHBIMA MeXaHu3Mamu (Ki1araHamu, 30JI0OTHUKaMH), C MMOMOIIBI0 KO-
TOPBIX MO’KHO HampaBJIATh paboyee Telo B HWIMHPHI JBUTATENS B 33aHHOM moce-
JOBAaTEJIbHOCTH, JINOO BKJIFOUEHHUEM B TPAHCMHUCCHUIO IPOMEKYTOUYHOTO 3BEHA, U3Me-
HSIOLIEr0 HAIpaBJIEHUE BPALICHUS BEJOMOIO BaJla IPU HEM3MEHHOM JIBUKEHUU Be-
ayuiero. B aBuanuonHbpIx apurarensx P. (cozmaHne oOpaTHOM TATH) TOCTUTAETCS MO-
BOPOTOM JIONIACTEW BO3IYIIHBIX BUHTOB WJINA OTKJIOHEHHUEM CTPYH BBIXJIOIIHBIX I'a30B.
Ha cynax ¢ mapo- u ra3oTypOMHHBIMH YCTaHOBKaMH AJisg P. MCMoOnb3ylOT 1OMOIHU-
TeNbHbIE TYpOMHBI 3aJHETO X0Ja; P. CyJOB OCYIIECTBISIETCS TaKK€ C MOMOILBIO
rpeOHBIX BUHTOB C MOBOPOTHBIMU JIOMACTSMU. P. nBurareneil sJeKTpUUECKUX BO3-
MOXHO IyTEM M3MEHEHHs HAlpaBJICHHUsI TOKa B 0OMOTKE BO30yxKaeHus (y MOCTOsH-
HOTO TOKa AJIEKTPOJIBUTATENEH), a TaKKe MePEKITIoUeHnEM AByX (a3 oOMOTKH cTaTo-
pa 'y IBUraTesen NeEPEMEHHOI0 TOKa.

Penykrop (ot nat. reductor - otBoasmuii Hazaz, MPUBOIAIINN OOpaTHO) - Me-
XaHW3M, BXOJSIIMK B IPUBOJIBI MALIMH U CIYKAIIUKN Il CHUKEHUS YIVIOBBIX CKOPO-
CTeil BEZIOMOTO Baja M MOBBIIICHUS KPYTALIMX MOMEHTOB. B P. mpumensior 3y0Ouya-
ThI€, LICMIHBIE ¥ YEPBAYHBIC NIEPENAUH, & TAK)KE MCIOJIB3YIOT UX B PA3JIMYHBIX COUYETa-
HUSIX - YepBAYHbIC U 3yOuaThle, HemHble U 3y0uarsie u T.1. CyliecTBYyIOT KOMOUHU-
pOBaHHbIE IIPUBOABI, B KOTOPBIX P. KOMIOHYIOT ¢ BapuatopoM. P. mcmnons3yror B
TPAHCIIOPTHBIX, TPY30MOABEMHBIX, 00padaThIBAIOIIMX U JIp. MAaLIMHAX.

PexxnmMbl IBM>KEHHMSI MEXaHHW3Ma - B 3aBUCHUMOCTH OT TOTO, Kakyko padoTy co-
BEpLIAIOT BHEUIHUE CHJIbI 3@ LIUKJI JBIIKEHUS, MAIIMHbBI pa3ndaroT P.a.M. - pasros,

TOPMOKCHHUC U YCTAHOBHUBIICCCS JIBHIKCHHC.
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Pe3onanc (ot nat. reSONO0- 3By4y B OTBET, OTKJIMKAIOCh) - SIBJIEHUE PE3KOTO BO3-
pacTaHusl aMIUTATY bl BBIHYKJICHHBIX KOJIEOaHUN B KaKOW-TMOO KOJIe0aTeIbHOM CHC-
TeMe, HACTyMarouiee npu MpUOJMKEHUN YaCTOThl MEPUOANYECKOTrO BHEIIHETO BO3-
JIEUCTBHS K HEKOTOPBIM 3HAYEHHUSIM, ONPEAEIIEMbIM CBOMCTBAMH CAMOM CUCTEMBI. B
npocTedux ciydasx P. HacTymaeT npu npuOJMKEHUU YacTOThl BHEIIHETO BO3CH-
CTBUS K OJTHOM M3 T€X YacCTOT, C KOTOPBIMU MPOUCXOASIT COOCTBEHHbIE KOJeOaHUs B
CHUCTEME, BO3HHUKAIONINE B pE3yJbTaTe HAYaJIbHOTO TOJYKA. XapakTep sBieHus P.
CYIIIECTBEHHO 3aBHCHUT OT CBOMCTB KoJieOaTenbHOU cucTembl. Hambosee mpocrto P.
IPOTEKAET B TEX CIIy4asixX, KOT/Ia NEPUOANYECKOMY BO3ACHCTBHIO MOABEPraeTcsi CUC-
TeMa C MmapaMeTpaMH, He 3aBUCAITUMH OT COCTOSTHUS CaMOW CUCTEMBI (T.H. IMHCHHBIC
CUCTEMBI).

Peiika - 3yOuaToe xoyieco, 9nuciio 3yObeB KOTOPOTO paBHO O0€CKOHEUHOCTH. Bce
€€ OKPYKHOCTH BBIPOJWJINCH B MapajulelibHbIE JMHUHM, a 3BOJIbBEHTA MpHoOpesna
NPsIMOJIMHEWHOE OYepTaHUE.

Po6ot (uemr. robot, ot robota - moxHeBobHBIN TPyA, 0D - pad) - MammuHa ¢ aH-
TporoMOp(GHBIM (4ETOBEKOMOT00HBIM) MMOBEACHUEM, KOTOPAsi YaCTUYHO WIJIH TIOJHO-
CTBIO BBINTOJIHACT (DYHKIIMM YeJOBeKa (MHOTAA >KMBOTHOTO) TPU B3aWMOJICHCTBUU C
OKpYKaroImmM MUpoM. TepMuH «poOoT» ObT BriepBbie BBeaAE¢H K. Uanekom B mbece
«R.U.R.» (1920)rae P. Ha3piBamu Mexanudeckux Jiojaeid. C pa3ButueM poOOTOTEX-
HUKMA ONpENeIuIuch 3 pasHoBUAHOCTH P.. ¢ ’x€cTkoi mporpaMMoil AelcTBUIA;
yIpaBJIIeMbIC YEJIOBEKOM-OIEPATOPOM; C HCKYCCTBCHHBIM MHTEJUICKTOM (MHOT/Ia Ha-
3bIBAEMbIC HMHTETPAJLHBIMH), JCHCTBYIOIIME IIeJeHANpaBieHHO («pa3yMHO») 0e3
BMeEIIATEIbCTBA YEJIOBEKA. bOJBITMHCTBO COBPEeMEHHBIX P. (BceX TpEX pa3HOBHIHO-
cTeit) - P.-MaHUTYSTOPBI, XOTS CYIIECTBYIOT U Apyrue Buibl P. (Hanpumep, undop-
MAaITMOHHEBIE, IIararonye u T. I1.). Bo3MoxxHO 00beuHeHHe P. iepBoii 1 BTOpOit pas-
HOBUJHOCTEHW B OJHOW MAIlIMHE C pa3/iefieHUeM BpPEeMEHM UX (YHKIHOHUPOBAHUS.
JlomycTuMa Takke COBMECTHasi paboTa denoBeka ¢ P. Tperbero Buma (B Tak Hasbl-
BaEMOM CyIepBH30pHOM peknme). [lepBbie P. (aHIpOWIbI, IMUTHPOBABIIHE JIBUKE-
HUS ¥ BHCIIHWHA OOJIMK YeJIOBEKA) MCIOJIb30BAIUCH MPEUMYIIIECTBEHHO B pa3BJicKa-

tenbHbIX 1emsix. C 30X rr. B CBA3M C aBTOMaTu3alued Mpou3BojcTBa P.-aBTOMATHI
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CTaJIM MPUMEHATH B MPOMBILUIEHHOCTH Hapsly ¢ TPaJAWLHUOHHBIMU CPEJICTBAMU aB-
TOMATU3aLMHA TEXHOJIOITMYECKUX IMPOLIECCOB, B YACTHOCTH B MEIKOCEPUMHOM MPOU3-
BOJICTBE U OCOOEHHO B 1I€XaX C BPEIHBIMU YCIOBUSAMHU TpyJaa. [IpombinuieHHbI P.-
MaHHITYJISITOP UMEET «MEXaHUYECKYI0 pyKy» (OJIHY WJIM HECKOJBKO) Y BHIHECCHHBIN
IIyJIBT YIIPABJICHUS WU BCTPOCHHOE YCTPOMCTBO MPOrPAMMHOIO YIPABIEHUS, PEXKE
OBM. OH MOXeT, HanpuMep, NepeMeIaTh AeTAIN MaCCOU A0 HECKOIBKUX IECATKOB
K[ B paguyce NEHCTBHSA €ro «MeXaHWYecKuX pyk» (mo 2 m), BeimonHss ot 200 mo
1000 nepememiennii B yac. IIpombliieHHbie P.-aBTOMaThl UMEIOT MPEUMYIIECTBO
nepes YeI0BEKOM B CKOPOCTH M TOYHOCTHU BBITIOJTHEHUS] PYUYHBIX OJJHOOOpA3HBIX OIe-
pauwmii. Hanbonee pacrpoctpanens! P.-MaHUIynATOPHI ¢ AUCTAHLMOHHBIM yIpaBiie-
HUEM U «MEXAHUYECKOW PYKOW», 3aKPEIVIEHHON Ha MOJABUKHOM WJIM HETIOJBUKHOM
ocHOoBaHuU. Oneparop yrpasisieT ABHKEHUEM «PYKK», OTHOBPEMEHHO Habmonas eé
HENOCPEACTBEHHO MO0 Ha TEJIIEBU3MOHHOM JKpaHE; B MOCIEAHEM cilyyae. P. cHaO-
JKAETCS «TEJIEBU3MOHHBIM TJIA30M» - IEPEAAIOLIEH TEIEBU3UOHHOU Kamepou. P.-
MaHUMYJSTOPBI UCTIONB3YIOT A7l pabOThl B YCIOBUAX OTHOCUTENIHON HEIOCTYITHO-
CTH 1100 B OIACHBIX, BPEIHBIX JJISl YEJIOBEKA YCIOBMSIX, HAIIPUMEpP, B aTOMHOM Mpo-
MBILUIEHHOCTH, T11e OHU npuMeHstoTcs ¢ 50x rr. B 60x rr. nosBUIUCH MOABOIHBIC
P.-Manunmynsatops! pa3HOOOpa3HbIX KOHCTPYKIMM M HA3HAYEHUS: OT INIyOOKOBOJHBIX
YIPaBISIEMBIX aIllapaToB C «MEXaHMYECKHMHU pyKamu» (B YaCTHOCTH, JJIsI 3aXBara
00pa3IoB MOPOIBI CO JHA MOPS U T. J.) ¥ TOJI3AIOIINX 10 MOPCKOMY JHY TUIATHOPM C
UCCIIEIOBATENbCKON annapaTtypoil 10 MOJBOAHBIX OyJb103€pOB U OypOBBIX yCTaHO-
BOK.

Potop - 3BeHO MexaHu3Ma, COBEPILIAIOIIEE BPAIATEIbHOE IBHKEHUE U yIECPKU-
BaeMO€ IIPU 3TOM CBOMMU HECYIIUMHM ITOBEPXHOCTSAMMU B OIIOpPaX.

Poruar - ycTpoiicTBO Al ypaBHOBelIMBaHUs Oosblied cuiabl MeHbinel. [Ipen-
CTaBJIsIET OO0 TBEPJOE TENO C TOYKOM OMOpPHI, HAXOAAIIEHCS O] AEHUCTBUEM CHUJI,
PACIIOJIOKEHHBIX B IUIOCKOCTH, IPOXOIAILEH Yepe3 3Ty TOUKy. Eciau cuiibl pacrono-
EHbI TI0 00€ CTOPOHBI OT onopsl, To Takoi P. HaseiBaerca P. 1-ro pona, ecnu xe
CHJIBI PAcHOJIOkKEHBI M0 OJHY CTOPOHY OT ONOpbl —TO 3TO P. 210 poxa. Ilpu paBHo-

BECCHMHU CyMMa MOMCHTOB CHJI, I[eﬁCTBYIOHIHX OTHOCHTCIIbBHO TOYKHM OIIOPHI, JOJIKHA
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ObITh paBHa Hymo. [Ipu geiictBun Ha P. nByx cwi (mBrokymiei P u conmpoTuBieHUs
Q) ycnoBue paBHOBecust maet Pa=Qb,rne a u b —meun peruara. CremoBaTensHo,
JBIKYINAsE cuiia OyAeT BO CTOJIBKO pa3 MEHbIIE CUJIbl CONPOTHUBIICHHMS, BO CKOJIBKO
pa3 iedo a 6onpiie Toieda b (r.H. npaBuio peryara). [lpumenenne P. B mammnbax u
MEXaHHU3Max JAaeT BBIMTPBILI B CHIIE, IPU ATOM CTOJIBKO K€ IMPOUTPHIBACTCS B IEpe-
MeleHnu. B paborte P. Beiurpeiina He gaerT.

Peraar XKykoBckoro - moBepuyThiii Ha 90 mmaH ckopocTell MexaHW3Ma, pac-
CMAaTpUBAEMBbIN KaK >KECTKHI OJHOIUICUMH pblYar ¢ TOYKOW BpAIIEHUs B CBOEM IIO-
JIFOCE U MPEIHA3HAYEHHBIN IS ONPEACIICHUS HEU3BECTHBIX YPABHOBEIINBAIOIINX CUIT
(MOMEHTOB), IEHCTBYIONIMX HA MEXaHU3M C UCTIOJIH30BAHUEM YPaBHEHUS PAaBHOBECHS
Tena.

PBI9akHBI MEXaHU3M - MEXaHU3M, COCTOSIIMA M3 3BEHHEB (PHIYAroB), BXOJS-
IIUX B HU3IIME KHHEMaThudyeckue napsel. [Ipocrenmuii P.M. — 1ByX3BEHHBIN — COCTOUT
U3 HEIOJBIIKHOM OCHM (CTOWKH) M TOJBMXKHOW JETaad, BpAIalollelics BOKPYr Hee
(anexTpoaBUTaTEHM, BEHTHIIATOPHI, MOJIOTHIILHBIC OapabaHbl U 1p.). bosee cioxHbIe
P.m. — 33BeHHbIe, 4-3BeHHBIC (HAIp., APHUPHBIA Y€THIPEX3BCHHUK) U T.J. — IIUPO-
KO MMPUMEHSIOTCS B PA3IMYHBIX KOHCTPYKIIUSX MAamyH. P.M. OBIBAIOT IJIOCKKE U TPO-
CTpaHCTBEeHHBIC. B tutockux P.M. 3BeHbs CONPUKACAIOTCS 110 OKPYKHOCTH (IApHUPHI,
BpalaTebHbIC Maphbl) U MO JUHUU (IOCTyNaTelbHbIC Mapbl). B mpocTpaHCTBEHHOM
P.M. 3BeHBS COEAMHSIOTCS MO MUWJIMHAPUYECKUM WM C(HEPUUECKUM TMOBEPXHOCTIM
(BpalaTesbHbIC TIAPBI) U O TIOCKOCTH (IOCTYyMATENbHBIC Maphl). HacTo B TEXHUYE-
CKOM JiuTeparype P.M. Ha3pIBalOT CTEP>KHEBBIMHU MIAPHUPHBIMU MeXaHu3Mamu. K HUmM
OTHOCAT TaKXe€ KYJIMCHBIE U KPUBOIIUITHO-TION3YHHbIE MeXaHU3Mbl. [IpenmyiecTsa
P.M. mepen KynauykoBbIMU U 3yOYaThIMHU: MPOCTOTA M3TOTOBJIEHUS, BBICOKAs IMPOY-
HOCTbh ¥ U3HOCOYCTOMYMBOCTB, YTO MO3BOJISIET NPUMEHATh P.M. U1 mepegaun 3Haun-

TCIIbHBIX YCI/IJII/Iﬁ B IBUTaTCIIAX, IPECCax, KOBOYHBIX MAlllMHAX U P

COEIMHEHHBIX MEXIy COOOM B HU3ILINE KMHEMaTHuecKue mapbl. P.M. ObIBaroT
IIJIOCKAE U IIPOCTPAHCTBEHHBIE. B mockux P.M. 3BEHbs CONPUKACAIOTCA 110 OKPYXK-

HOCTH (IIApHUPHI, BpamaTesbHbIC Maphbl) U MO JUHWH (ITOCTyHaTeNIbHbIC Mmaphl). B
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MIPOCTPAHCTBEHHOM P.M. 3BE€HBSI COCAMHSIOTCS MO IMWJIMHIPUYECKUM WiH chepude-
CKHUM ITOBEPXHOCTSIM (BpaliaTesbHbIC IMaphl) U MO TUIOCKOCTH (ITOCTYIATEeIbHbBIC Ta-
pbl). HacTo B TeXHHUYECKOM uTepaType P.M. Ha3bIBalOT CTEPIKHEBBIMH IIIAPHUPHBIMH
MexaHu3MaMHu. K HUM OTHOCST Take€ KyJMCHBIE U KPUBOIIMIIHO-TIOJI3YHHBIE MeXa-
HU3MBI. P.M. mpolie B U3roToBJICHUH, IIPOYHEE U 00Jiee M3HOCOCTOMKH, YeM KyJiay-
KOBBIE M 3yO4aThle MEXaHU3MbI, IOATOMY P.M. MpUMEHSIOT /U1l iepeaady OOJbIINX
YCUJIMM B MPECCaxX, KOBOYHBIX MAIIMHAX, JBUTATEISIX BHYTPEHHErO CropaHus, Io-
rpy34uKax M T.II.

Psimuplii 3y0uaThiii MEXaHU3M - CIIOKHBIA 3yOUaThlii MEXaHU3M C HETOIBH)KHbI-
MU OCSIMH KoOJiec, OOpa30BaHHBINA TOCIEIOBATEIBHBIM COCIMHEHHEM HECKOJBKUX
MPOCTBIX 3yOUaThIX MeXaHU3MOB. llepenaroyHoe OTHOIIEHUE CIIOKHOIO PSAHOTO
3y04aToro MexaHus3Ma, OOpa30BaHHOTO W3 HECKOJIbKUX COSAMHEHHBIX TOCIE0Ba-
TEJLHO TMPOCTHIX 3yOUYaThIX MEXaHW3MOB PaBHO IMPOMU3BEACHHUIO MEPEAATOUYHBIX OT-

HOILICHUH TUX MEXaHU3MOB.

C

CaMOTOpPMOXKEHHUE - PEKUM JBMKEHHS MEXaHW3Ma, NMPU KOTOPOM paboTa IBU-
KYLUIUX CWJI MEHbIE padOThl, 3aTPAau€HHOM Ha IMPEOJOJIEHHUE BCEX BHUJIOB TPEHMS
(TpeHMsI B KHHEMAaTHUYECKHX MapaxX M CUJI COMPOTUBIICHHS CPENbI) 32 UK YCTaHO-
BHUBLIETOCS IBUKEHUS.

CB0OOOJHOE TEJIO - TBEPIOE TENIO, KOTOPOE MOKET EPEMELIATHCS B IPOCTPAHCT-
BE B JIIOOOM HampaBlCHUU.

CBoOoaHas TOUKa - MaTepuajbHasl TOYKA, JBI)KEHHE KOTOPOHl HE OrpaHUYEHO
HAJI0’)KEHHBIMU CBA3SIMU.

Cas13u - Tena, KOTOPbIE OrPAaHUYMBAIOT IEPEMELICHHUE TaHHOT'O Tea.

Cuna - Mmepa MEXaHMYECKOI0 BO3JECHUCTBUSA OJHOTO MaTEPUAIIBHOIO Teja Ha ApY-
roe, XapakTepu3ymllas BeJIMYMHY U HalpaBlIeHHe 3Toro Boszaencteus. C. - BEKTOp-
Has BEJIMYMHA, XapaKTepu3yeMas BEJIMYMHOM U HAIlpaBJICHUEM AercTBUA. Eciu oqHO
TEJO JEUCTBYET ¢ HeKOoTOpoH C. Ha Ipyroe Teio, TO Ha HEro CO CTOPOHBI IOCIIETHETO

Takke naeiictyer C., paBHas MO BEJIMYMHE U MPOTUBOIOJIOKHO MO HANPABIECHUIO
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(Tpetwii 3axoH HrroTona). C. Bceraa IeHCTBYIOT TapaMu, TO €CTh KaXKJIOH CHIIe, JACH-
CTBYIOIIIEH C OJIHOTO TeJia Ha APYroe TeJ0, COOTBETCTBYET mpoTuBoAeiicTByromas C.
CoracHo AeMCTBYIOIIEH JOTOBOPEHHOCTH B MHAEKCE 0003HAUYECHMSI Ha TIEPBOM MECTE
yKa3bIBaeTcsl Telo, Ha KoTopoe aeiictByeT C., HA BTOPOM - ¢ KOoToporo. Enununei
u3mepenus C. cinykuT HbioToH [H].

Cuila MHEepUHH - CUJIA, YUCIIEHHO paBHAs MIPOU3BEACHUIO MACChl MATEPUAIBHOM
TOYKU Ha TPHOOPETECHHOE €€ YCKOPEHHE M HANpaBJICHHAs B CTOPOHY, MPOTHBOIIO-
JIO)KHYI0 YCKOPEHUIO.

Cuiia TpeHus - cujia CONPOTUBIICHUS] OTHOCUTEILHOMY NEPEMEILIEHHUIO COMTPUKa-
CAIOIIUXCS TN, Jiexalniasi B o0Iel KacaTelbHOW TJIIOCKOCTH K TTOBEPXHOCTSIM KOH-
TaKTa, KacaTeJbHas COCTaBJISAIOIIAs PEAKIMU B Mapax (COoCTaBISONIAs, HAIPABIICH-
Has M0 KacaTelbHOW K KOHTAKTHPYIOIIMM ITOBEPXHOCTSIM), KOTOpas BCer/ia Hallpas-
JIEHA MTPOTUB BEKTOPA CKOPOCTH OTHOCHUTEIIBHOTO JABUKEHHUS 3BEHBEB.

CunoBas nepenaya - yCTpONUCTBO JUIsl TIepeaud MEXaHUUECKOW SHepruu, 00bIY-
HO C MpeoOpa3oBaHUEM CHJI, MOMEHTOB U CKOPOCTEH, a B HEKOTOPBIX CIIydasx - Xa-
pakrepa nBwxkeHus. C.I1. B MPUBOJIaX MAIUH MO3BOJISIET COTNIACOBATh PEXUMBI pado-
Thl JBUTATENSl U MCHOJHUTEIbHBIX OPraHOB MAIlWHbI, IPUBOAUTH B JBH)KCHHUE HE-
CKOJIBKO MEXaHHU3MOB OT OJTHOTO JBUTATENsl, OCYIIECTBIATh PEBEPCUPOBAHUE JIBUXKE-
HUsl, U3MEHATh Bpallalollie€ MOMEHTBI W YacCTOThI BPAILEHHUS MPHU COXPAHEHUHU IIO-
CTOSIHHOTO MOMEHTa M YacCTOThl BpallleHUs JBUrarelsi, npeoOpa3oBbIBaTh Bpalla-
TeJIbHOE JBUKEHUE B MOCTYMAaTelIbHOE, BUHTOBOE U Jp. Hanbomnbiee pacrnpocrpane-
HU€ B MAaIlIMHOCTPOEHUU MOAy4usid MexaHudeckue C.m. ¢ TBEPABIMU 3BEHbSIMU, HeE-
PEIAKO UCIOJIB3YIOTCS TAKXKE TUJipaBlinueckue, nHeBMarudeckue u apyrue C.n. MHo-
r1a B OJHOW MallWMHE JI1 IPUBOAA PA3JIMYHBIX MEXaHM3MOB MOTYT OJIHOBPEMEHHO
npuMeHThest C.I1. pa3sHBIX THUIIOB WJIM WX KOMOWHAIMK (HaIpuMep, THAPOMEXaHnde-
ckue C.1.). DkoHOMHUYECcKas 11eJIeCO00Pa3HOCTh MCIIOIb30BaHUS B MAIlIMHAX OBICTPO-
XOJHBIX JBUTaTeNied (B CBSA3M C MX MEHBIIMMHU Ta0apuTOM, MacCOil M CTOMMOCTbIO)
ONPEAEIAECT MPEUMYIIECTBEHHOE PACIPOCTPAHEHHE CHJIOBBIX MEPENAy, MOHMXKAK0-
IIMX YacTOTYy BpallleHHs] BEIOMOTO Bajia MO CpaBHEHMIO ¢ BeAyumuM. Hanbonbiryio

MOIIHOCTh MOYKHO TIepeaTh ¢ MOMOIIb0 3y0uarbix C.I. (M3BECTHBI, HAIpUMEp, pe-
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IYKTOPHI K CYJOBBIM TypOMHaM MOmHOCTBIO cBbilie 50 MBT). MomHocTh yepBsy-
HeIx C.11. orpanudeHa (oobraao 200kBT) HenocraTouno BeicokuM KITJI 1 HarpeBom.
[emnsie C. 1. MOTYT niepeaaBaTh MOIHOCTH 10 4 MBT, dhpukimonnsie C.i. - 1o 300,
peménnnie C.m. - 1o 1,5 MBT. Mexannueckue C.1. KOMIAKTHBI, yTOOHBI [T KOMITO-
HOBKHM MAalllMH, 00JIaJJal0T BBICOKOW HaJ&KHOCTHIO, MO3BOJISIIOT OTHOCUTENIBHO IMPO-
CTO OCYILECTBIIATh HEOOXOIUMBIE MPE0OpPa30BaHUS JABMXKEHHUS M MPAKTHUYECKH JIIO-
Oble TepeaaToyHble OTHOIICHUS, MPU HAJJICKAINIEM KadeCTBE M3TOTOBJICHUS O0O0JIb-
mHCTBO C.11. uMmeeT Bbicokuii KIT/I.

CurnoBoii pacueT (KHHETOCTATUYCCKHHA aHAIU3) - METOJ[ MCCIICIOBaHMS Mexa-
HU3MOB, 3aKJIIOYAIOIINICS B ONPEeTIEHUA HEU3BECTHBIX CUJI, JEHCTBYIOIIMX HA 3BE-
Hbsl MEXaHHW3Ma MPHU €ro 3aJaHHOM JBMXeHUH. Bunpl C.p.: cratuueckuit - 11 Mexa-
HU3MOB, HAXOJSIIMXCS B MOKOE WIM JBWKYIIUXCS C MajJbIMU CKOPOCTSMH, KOTJa
WHEPIIMOHHBIE CUJIbI IPEHEOPEKMMO MaJlbl, UJIUM B CIIydasiX, KOrja HEM3BECTHHI Mac-
Cbl 1 MOMEHTBI MHEPIIMH 3BCHbEB MeXaHW3Ma (Ha dTarax, IPeAeCTBYIONIMX ICKH3-
HOMY TIPOEKTHPOBAHHUIO); KHHETOCTATHYECKUHN - JUISl IBIDKYIUXCSI MEXaHU3MOB TIPH
M3BECTHBIX MAaccax U MOMEHTaX MHEPLUU 3BEHbEB, KOT/a MpeHeOpeKeHNEe MHEPIH-
OHHBIMHU CHJIAMU MPHUBOJIUT K CYIIECTBEHHBIM MOTPEIIHOCTSIM; KUHETOCTATUYECKUMN C
Y4E€TOM TPEHHUS - MOXET OBbITh MPOBEJICH, KOT/a ONpEEIeHbl XapaKTepUCTUKU Tpe-
HUS B Mapax W pa3Mepsl 3JeMeHTOB nap. OCHOBHAs 3ajjaya CHIJIOBOTO pacyeTa - 1o
3a/IaHHBIM 3HAUYEHUSIM BHEIIHUX CUJI U 3aKOHAM JIBUKEHUS HAYaJIbHBIX 3BEHBEB OII-
peAeNUTh PeaKMy B Mapax, a TakyKe CUJIbI WK Mapbl CHUJI, PUJIOKEHHBIE K TPUBOIY
MaIIMHbI. MeToIbl CHIIOBOTO pacueTa: aHAJIMTUYCCKUH; IIaHOB cuil (HamboJjee pac-
IIPOCTPAHEHHBIH, HECMOTPSI Ha TPOMO3JIKOCTB); IpadoCTaTHUSCKUIA; OCHOBAHHBIN Ha
MPUHIUMIIE BO3MOXKHBIX Niepemeniennii; JKykoBckoro.

CuiIpl ¥ MOMEHTBI, ISHCTBYIOIINE Ha 3BeHbS MeXaHn3Ma (MaIluHbI) B IIPOIECCe
paboThl - 1) ABMOKYIIUE CHUIBI 1 MOMEHTBI, COBEPIIIAIONINE MOJIOKUTEIILHYIO PaboTy
3a BpeMs CBOETO JCHCTBUS WU 332 OAMH IIUKJI, €CJIM OHU U3MEHSIOTCS MEPUONYECKH;
2) CWIIBI © MOMEHTBI COIPOTHUBIICHUSI COBEPIIAIOT OTPHIIATEIBHYIO PaboTy 3a BpeMs
CBOEro JIEWCTBUS WJIM 32 OJIMH LIUKJI. B cBOIO ouepesn, CUilbl COMPOTUBIICHUS TIPUHSI-

TO pa3leNsATh Ha CUJIbI MOJIE3HOTO COMPOTHUBIIEHHUS, COBEPIIAOIIUE TPEOYEeMYyO OT
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MAaIIMHBI PadOTy, U CHJIBI CONPOTUBIEHUS CPEIbl, B KOTOPOM IABUKYTCS 3BEHBS Me-
xaHu3Ma. CHIIbl COMPOTHUBIICHUS CPelbl OOBIYHO MaJIbl [0 CPABHEHUIO C CHUJIAMH IIO-
JIE3HOTO COTPOTHUBIICHUS, IO3TOMY TIPH CHJIOBOM pacueTe HE YUYUTHIBAIOTCS, 3) CHJIBI
TSKECTH MOJBUKHBIX 3BE€HbEB M CHJIbI YIIPYTOCTU MPYKUH, paboTa KOTOPBIX 32 OAUH
LMKJI paBHA HYJIIO, XOTs Ha OTHEJIbHBIX YYacCTKax IBH)KCHHsS MEXaHU3MA OTH CHIIBI
MOTYT COBEpIIATh KaK MOJOXHUTENbHYIO, TaK M OTPUIATENbHYI0 paboty; 4) CHuibl U
MOMEHTBI, TIPUJIOKEHHBIE K CTOMKe (K KOPIYyCy MamwHbl) u3BHe. K HUM OTHOCSTCS
CHJTBI TSDKECTH KOPITyCa, peakii OCHOBaHUs ((pyHAaMeHTa) MalIMHBI Ha €€ KOPITyC
JpyTrHUe CHIIbl. DTU CUJIbI pabOThI HE COBEPILAIOT, TaK KaK OHU MPUIIOKEHBI K HEMO/I-
BHOKHOMY KOPIYCY; 5) CHJIbI B3aMMOJCHUCTBUS MEXKIy 3BEHbSIMU MEXaHU3Ma, TO €CTh
CWJIBI, JEUCTBYIOIIME B KMHEMATHMYECKUX Napax. X HOpMallbHBIE COCTaBIIAIOIIHE
(peakyu B KHHEMATHYECKHUX Mapax) pabOThl HE COBEPINAIOT, a KacaTelbHbBIE COCTAB-
nsrorye (CHiIbl TPEHUSI B KHHEMATHYeCKUX Mapax) COBEPIIAIOT OTPHUIIATENILHYIO pa-
0oTy. Cuiibl NEpBBIX YETHIPEX TPYII SABJISIOTCS BHEIIHMMHM, TaK KaK IMPUIIOKEHBI K
MexaHu3My Hu3BHE. CWIIbl MSITOW TPYIIbI 10 OTHOLIEHHUIO KO BCEMY MEXaHU3MY SIB-
JSIFOTCSL BHYTPEHHUMH, HO 110 OTHOILIEHHUIO K Ka)XJA0My 3BEHY, 00pa3yrolemMy KuHe-
MaTUYECKYIO Mapy, B KOTOPOW JEHCTBYIOT 3TH CHJIbI, OKa3bIBAIOTCSI BHELTHUMM.

CuHTe3 3yOuaThlX MEXaHU3MOB - BBIOOD CTPYKTYpPHOH CXEMBl U OIpEAEICHHUE
yrcia 3yObeB KOJIEC 110 33JaHHOMY [1€PEIaTOYHOMY OTHOLIEHHUIO.

CuHTE3 MEXaHU3MOB - pa3/iesl TEOPUH MEXAHU3MOB M MAIllMH, B KOTOPOM pac-
CMaTPUBAIOTCSI METO/BI IPOCKTUPOBAHUS KHHEMAaTUYECKUX CXEM MEXaHHU3MOB 110 3a-
JaHHBIM KMHEMAaTHYEeCKUM U JUHAMHU4YECKUM cBoiicTBaM. Hambonee momHo paspabo-
TaHbl MeTO1bI C.M. IO 3aJJaHHBIM KHHEMATHYE€CKUM CBOMCTBaM, TO €CTh KUHEMAaTHYe-
ckuii C.M., KOTOpBIM COCTOUT B ONPEACIICHUA KHHEMATHYECKOW CXEMbl MEXAHU3MA U
napaMeTpoB 3TOWM CXEeMbl, 00ecreunBaomuX Tpedyemble ABMKEHUS; MPOESKTUPOBa-
HUE CXEMbl MEXaHHM3Ma I0 33JaHHBIM €ro CBoicTBaM. BkitouaeT BbIOOp CTPYKTYp-
HOM cXeMbl (CTPYKTYPHBI CHHTE3) M ONpEACJICHUE MOCTOSHHBIX IapaMeTPOB BbI-
OpaHHOI CXEeMBbI MEXaHHM3Ma TI0 33JJaHHBIM €Tr0 CBOWCTBaM (IapaMeTpHUYECKUd CUH-

TE3).
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Cucrema CuII - COBOKYITHOCTh CHJI, ACHCTBYIOLIUX HA KAKOE-TUOO OJHO TBEPIOE
TEJIO.

CkansipHasl BeJIMYMHA - BEJIMYMHA, UMEIOILAsI ONPEICICHHOE HAIIPaBIICHUE.

CKOpOCTh - BEKTOpHAsl BEJIMYMHA, XapaKTEpHU3yrollas B KaKIblil JTaHHBIA MO-
MEHT BPEMEHU HaIpaBieHUE U ObICTPOTY JBHKEHUS TOUKHU.

CKOpOCTh PaBHOMEPHOI'O JABHUKEHHS - OTHOLIECHHUE JJIMHBI IyTH, MPOHJEHHOIO
TEJIOM, K IIPOMEKYTKY BPEMEHH, 32 KOTOPBIN ITOT ITyTh MPOMJEH.

CnoxHass 3aMKHYTasi KUHEMAaTH4YECKas LIENb - KNHEMaTUYecKas LEMb, Kaxao0e
3BE€HO KOTOPOW BXOJUT, II0 KPallHE MEPE, B IB€ KHHEMATUYECKHUE TIapPhI.

CrnoxHasi KHHEMaTHY€eCKasl LIeNb - KUHEMATUYeCKas 1eNb, B KOTOPOH HMEETCs
XO0TsI ObI OJTHO 3BE€HO, BXOJslee O0siee 4eM B B€ KHHEMATUYECKUE MaPHI.

CnoxxHasi pa3soOMKHyTash KHHEMaTH4ecKash LEelb - CJIOKHasg KUHEMaTH4yecKas
LIETb, B KOTOPOW UMEIOTCS 3BEHbS, BXOAAIIUE B OAHY KHHEMAaTUYECKYIO Mapy.

CnoxHoe (a0CONIOTHOE) JBMXKEHHE - JIBUKCHHUE TOYKH IO OTHOIICHHUIO K HE-
MMOJIBIDKHOM CHUCTEME OTYETA.

CnoxxHbIi 3y0UaThlii MEXaHU3M - MEXAHM3M C 3yOuUaThbIMU IepefayaMH C YuC-
JIOM 3y0YaThIX KoJiec OOJIbIIe ABYX. ITO MOTYT OBITh MEXAHU3MBI C OPUTHHAIbHBIMU
CTPYKTYpHBIMH cxeMamu (IJaHETapHas mepejada) WId MeXaHU3Mbl, 00pa30BaHHBIC
HOCJIeIOBAaTeIbHBIM U (MJIM) TMapaJUIeIbHBIM COSJAMHEHHUEM MPOCTEUIIMX THUIIOBBIX
3y04aThIX MEXaHU3MOB.

CMma3ouHblii MaTepuas (CMa3ka) - BEINECTBO, MOJIBOJMMOE K TOBEPXHOCTSIM
B3aMMOJICHCTBUSA TEJI I YMEHBIIEHNs CUJIbl TPEHUS U MHTEHCUBHOCTU M3HOCA C 1ie-
JIBIO MPENOTBPAILECHUS 3aIUpaA U 3acAaHUs.

CwMmeleHue - B Teopuu 3yOOHape3aHus KpaTdaiilliee pacCTOSTHUE MEXIY Jeiu-
TEJILHOW W HAYAJIBHOW MPSMBIMU peHKd (MEXKIY ACTUTEIBLHON NPSIMOU peiiku U Jie-
JIMTEIBHON OKPYXHOCTBIO Kojieca). C. MOXeT ObITh. HYyJIeBbIM (Hape3aHue 0e3 cMme-
IICHHS) — [IPH KaCaHHWH JCIIUTEIbHON MPSIMON PEelKH JACIUTEIbHON OKPYKHOCTH KO-
Jeca B OMHOW TOYKE; MOJOKUTEIBHBIM — MPH OTCYTCTBHU KacaHUs (IepeceveHus)

JEUTENIbHON MPSMON perKH ACNUTENbHON OKPYXKHOCTH KoJieca, OTPUIIATEIbHBIM —
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IIPU NIEPECEUEHNH EIUTEIbHON NPSAMON PEMKH EJUTEIBHON OKPYKHOCTH KoJieca B
JIByX TOUYKaX.

ComnpsikeHHbIE TPO(PUIN - TOBEPXHOCTH 3JIEMEHTOB 3BEHBEB, (POPMBI KOTOPBIX
(mpodmim) OTBEYArOT 33JaHHO MEepPeIaTOYHON (PYHKIINH, PEaTU3yeMOi 3BEHbSIMH.

Cpennsisi CKOPOCTh JABMKEHUS HA JaHHOM YYacCTKE IIyTH - OTHOLUEHUWE JJIMHBI
3TOr0 Y4acTKa K IPOMEXYTKY BPEMEHH, 3a KOTOPBIA 3TOT Y4aCTOK IIPOM/IEH.

Cpe3 - caBur marepurasia He Ha y4acTKe JUIMHBI, @ B OJTHOM IIOCKOCTH.

Cpe3zaroniast cuwiia - CUiIa, BO3HUKAOIIAs B [IONIEPEYHOM CEUEHUMU.

CraHouHO€ 3alleTUIeHHE - 3allelIeHne, 00pa30BaHHOE 3ar0TOBKOM Kojieca U WH-
CTPYMEHTOM TpHU HU3TOTOBJIEHUH 3yOuUaToro kojeca Ha 3ybooOpabartpiBaroiiemM 000-
PYJIOBaHUM 110 METOAY OOKaTKHU.

Cratuka (ot rpeu. statike- yuenne o Bece, 0 paBHOBECHH) - pa3Jie]l MEXaHHKH,
IIOCBSILLIEHHBIM U3Y4YECHUIO YCIOBHI PAaBHOBECUS MAaTE€pPUAIbHBIX TEJ IIOJ JIEHCTBHEM
cui. C. pa3aensioT Ha T€OMETPUYECKYI0 M aHAJIMTUYECKY0. B OCHOBe aHamuThye-
ckoil C. JIeKUT MPUHIUI BO3MOXKHBIX NEPEMEIIEHUH, JAIOIIUNA 00IIMe YCIOBHS paB-
HOBecHsI JII000M MexaHN4ecKoi cucteMsl. [ 'eomerpuueckas C. OCHOBBIBAeTCS Ha T. H.
akcruoMax C., BeIpa)arolux CBOMCTBA CHUJI, AEHCTBYIOIIMX HA MaTepUaIbHYI0 YacTH-
Iy 4 a0COJIFOTHO TBEPZIOE TEJO, TO ECTh TEJIO, PACCTOSHUS MEKIY TOUKAMU KOTOPOTO
BCErJa OCTaroTcss Hen3MeHHbIMH. OCHOBHBIE akcHMoMbl C. ycTaHaBIMBAKOT, 4TO: 1)
JIBE€ CWJIbI, JIECMCTBYIOIME HA MAaTEPUAJIBbHYIO YAaCTHIY, UMEIOT PAaBHOJACHCTBYIOUIYIO,
OTIpeIeNIeMYIO 110 MPaBWITY MapajuiesiorpaMma CHIl, 2) ABE CHIIBI, IEHCTBYOIINE Ha
MaTepHATbHYIO YacTUIly (M aOCOIOTHO TBEPAOE TEINIO), YPABHOBEIINBAIOTCS TOJb-
KO TOI'/Ia, KOI/1a OHM OJIMHAKOBBI IO YMCJICHHOW BEJIMYHMHE W HAMPABIICHbI BAOJIb OA-
HOHM MPSMOW B MPOTHUBOIIOJIOKHBIE CTOPOHBI; 3) MpHOaBlICHHE WM BHIYUTAHUE YpaB-
HOBEILICHHBIX CWJI HE M3MEHSAET NEHCTBHUSA JAHHOM CUCTEMBI HAa TBEpmoe Teno. Ilpu
3TOM YpPaBHOBEIICHHBIMH HAa3bIBAIOTCS CUJIbI, MO JEHCTBUEM KOTOPBIX CBOOOJHOE
TBEPIOE TEJIO MOXKET HAXOAUTHCSA B IIOKOE 110 OTHOUICHUIO K MHEPLUAIBHON CUCTEME
orcuéra. Merogamu reomerpuueckoi C. uzyuaercs C. tBépnoro tena. IIpu stom
paccMaTpUBAIOTCS PEIICHUs CIEMYIONIMX JIBYX THUIOB 3a/1a4. 1) MpUBEICHUE CUCTEM

CWJI, ICUCTBYIONIMX Ha TBEPIOE TEJIO, K MPOCTEHIIEMY BHIY; 2) ONpeaecHHe yCIo-
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BUW paBHOBECHs CWJI, JEHCTBYIOIIUX Ha TBEpAoe Teno. HeoOxomumeie u gocTaToy-
HBIE YCIIOBUSI PaBHOBECHS YIPYTO-1e)OpMHUPYEMBIX TeJ, a TAKXKE KUAKOCTEH U ra30B
paccMaTpUBaOTCSl COOTBETCTBEHHO B YIPYIOCTH TEOPUH, TMAPOCTATUKE M adpOCTa-
Tuke. K 0oCHOBHBIM NOHATHAM C. OTHOCUTCS TOHSTUE O CUJIE, O MOMEHTE CHUJIbI OTHO-
CUTEJBHO LIEHTPA U OTHOCUTENBHO OCH U O IIape CHIL.

Cratrka MEXaHHU3MOB - pa3zesl TEOPUA MEXaHW3MOB UM MallUH, B KOTOPOM pac-
CMAaTpUBAIOTCS] METObI ONPENEIICHNUS PEAKIIUI 3JIEMEHTOB KUHEMAaTUYECKUX NIap IIpU
YCIIOBUH, YTO CHJIAMU MHEPLUH 3BEHBEB MEXaHMU3Ma MOXKHO IpeHeOpeub. Heussect-
HbIE PEaKIMU HAaXOAAT W3 yPAaBHEHHW PABHOBECHS HENOABWKHBIX TE€J, TO €CTh W3
YPaBHEHUN CTaTHKHU.

CraTuyeckas yCTOMYMBOCTh - CIOCOOHOCTH Te€Jla CONPOTUBISATHCS BCAKOMY
CKOJIb YTOJTHO MAJIOMy HapyILIEHHUIO PAaBHOBECHSI.

Crarnuyeckoe ypaBHOBELIMBAHUE - COCTOSIHME, IIPY KOTOPOM CKOPOCTbH LIEHTPA
MacC MEXaHHW3Ma PaBHA HYJI0. ITO BO3MOXKHO, KOI/Ia LIEHTP MacC MEXaHU3Ma JIEXKUT
Ha OCH BpallleHUs 3BeHA WM KOrja OH HemoJBukeH. CrocoObl CTaTUYECKOro ypas-
HOBEILIMBAHUA: BbIOOD CUMMETPUYHOM CXEMbl MEXAaHM3Ma, YCTAaHOBKAa Ha 3BEHBSIX
MeXaHU3Ma MPOTHBOBECOB (MJIM KOPPEKTUPYIOIINE MACChI); pa3MeIIeHUe IPOTUBOBE-
COB Ha JIOIIOJIHUTEJIBHBIX 3BEHbSX MM KHHEMAaTHYECKHUX LEIsX.

CreneHb NOJBUKHOCTH KMHEMATUYECKOM LIETIH - YMCIO OOOOIIEHHBIX KOOPIU-
HAT, TPeOYEMBIX JUIS ONMCAHUS OTPEACICHHOCTH JABIKEHUS BCEX 3BEHBEB (BO3MOXK-
HOCThb TEJla COBEPIIATh JBHUYKECHUE, ONPEIEIIEMOE OJHMM HE3aBUCHUMBIM IIapameT-
pom).

Crolika - HETOABIKHOE 3BEHO (CTaHMHA CTAaHKA, KOPITYC ABUTATelNs U T.II.) WK
3BEHO, IPUHUMAEMOE 32 HENIOJABUKHOE, €CIIM MEXAHU3M YCTAHOBJICH HA JBHKYILEMCS
OCHOBaHMH (Hampumep, Ha maccu aBToMooust). B coctaB C. BXOIST BCe HETIOABHIK-
Hble neranu. Tak, Hanpumep, KOpIlyC JBUIATelsl BHYTPEHHEIO CrOPaHUs, KOPEHHBIE
HNOJUIMIHUKY U T.I. 00pa3ytoT C. - 0JHO HENOJABUKHOE 3B€HO. OCTajabHbIE 3BEHbS
MEXaHHW3Ma IT0JIBUKHBIE.

CrpykTypa MexaHU3Ma - COBOKYIHOCTb €r0 3JIEMEHTOB M OTHOLICHHUW MEXIY

HHUMH, TO €CTb COBOKYITHOCTb 3BCHLCB, I'PYIIIT UJIM TUIIOBBIX MCXAdHW3MOB U INOABWIK-
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HBIX WJIM HEMOJBMXKHBIX coennHeHuil. ['eometpruyeckass C.M. MOJHOCTHIO OMHUCHIBA-
eTcs 3aJJaHMEeM TeOMETPUYECKON (POPMBI €ro 3JEMEHTOB, UX PACIIOJIOKEHHUS, yKa3a-
HUS Bua cBsi3ed Mexay HUMH. C.M. MOXKET ObITh Ha pa3HbIX CTAUAX MPOEKTUPOBA-
HUS OMHCHIBATHCS PA3IMYHBIMU CPEICTBAMH, C Pa3HBIM ypOBHEM aOCTparupoBaHUSA:
Ha (DYHKIIMOHAJIBLHOM YPOBHE - GYHKIMOHAIbHAS CXeMa, Ha YPOBHE 3BEHBbEB U CTPYK-
TYPHBIX TPYIII - CTPYKTYpHAasi cXxema U T.II.

CrpykrypHas rpynna Accypa (rpynma HyJIE€BOW MOABHKHOCTH) - KHHEMAaTHYeE-
CKasl 11eMb, 00pa30BaHHas TOJIBKO MOJBUKHBIMU 3BEHBSIMA MEXaHU3Ma, MOJABUKHOCTD
KOTOPO¥ (Ha IITOCKOCTH U B TIPOCTPAHCTBE) PaBHA HYIIIO.

CTpyKTypHas cxema MeXaHu3Ma - rpaguueckoe u300pakeHne MEXaHH3Ma, BbI-
TIOJTHCHHOE C MCIIOJIb30BAHUEM PEKOMEHIOBAHHBIX YCIOBHBIX 0003HAYeHU (Hampu-
mep, [OCT 2.703-68mwm 'OCT 2.770-68)unu npuHSTHIX B CHENHATBHON JIMTEpa-
Type, cojaepikaiiee MHPOPMAIMIO O YKHCIC M PACIOJIOKCHUU DIIEMEHTOB (3BEHBEB,
nap, TpyII), a TAKKe O BUJIE M KJIACCE KHHEMATHYECKUX 1ap, COSIUHSIONIMX 3TH dJie-
MeHTBl. B oTnnune oT kuHemaTHueckod cxembl Mexanu3ma C.c. HE COAEPKHUT UH-
dbopmaruu o pazMepax 3BEHbEB U BhIUEpUHMBaAETCS 0€3 COOJII0ACHUSI MacIITa0O0B.

CrpykrypHas ¢opmyina - ¢popMyia, ¢ TOMOIIBI0 KOTOPOIl CTENEHb MOABUXHO-
CTH OIPEACIIAIOT MO KOJMYECTBY MOJBUXKHBIX 3BEHBEB U KOJMYECTBY KMHEMaTHye-
CKHX Tap pa3HbIX KIJIACCOB.

CTpyKTypHBIN aHalu3 - aHAJIU3 TEXHUYECKON CHUCTEMbl, OCHOBAHHBIM Ha BBISB-
JICHUU B3aUMOJICUCTBHUI MEXKY JIEMEHTaMH, BXOISIIUMU B KOMIIOHEHTHYIO MOJIETb.
HNudopmanus, nomyuenHas B npouecce C.a., UCTIONb3yeTCs MPHU MOCTPOSHUU (yHK-
HUOHAIBHOM MOJIEIIH.

CTpyKTypHBIH aHaau3 (MEXaHW3MOB) - METOJ M3y4YeHHs JICHCTBYIOIIMX MeXa-
HU3MOB M OTPaOOTKU pPa3IUYHBIX BaPHUAHTOB KOHCTPYKIIMM CO371aBaeMbIX MEXaHM3-
MOB. 3anayeit C.a. MexaHu3Ma SIBJISIETCS ONpeNesieHne NMapamMeTpoB CTPYKTYpPHI 3a-
JTAHHOTO MEXaHU3Ma - YUCJla 3B€HbEB U CTPYKTYPHBIX T'PYIII, YUCIA U BUA Tap, YUC-
Ja TOABIKHOCTEH (OCHOBHBIX M MECTHBIX), YHCIAa KOHTYPOB W YHCIa U30BITOUHBIX
cBsazeil. [lpu mposenenun C.a. onpenensieTcs: KOJUYECTBO 3BEHbEB B MEXaHU3ME;

KOJMYECTBO M BHUJ KHHCMATUYCCKHUX I1ap B MCXAHU3ME, YHCIIO CTEIeHEeH IIOABHXKHO-
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CTU MEXaHW3Ma W YUCJIO M30BITOYHBIX CBSI3€H M MECTHBIX MOJBWKHOCTEH, YUCIIO H
BUJ CTPYKTYpHBIX Tpymin (rpynm Accypa) B MEXaHH3ME W IOCIIECIOBATEIIEHOCTh HX
MPUCOEIMHEHUS TPY 00Pa30BAHUM MEXaHU3MA.

CTpyKTypHBIN CHHTE3 - METOJI 0Opa30BaHUSI CTPYKTYPHOH CXEMbI MEXaHU3Ma.
[ens C.c. - cIpoeKTUPOBATh CTPYKTYPHYIO CXE€MY MEXaHH3Ma, TO €CTh MoA00paTh
YUCJIO 3BEHBEB, YHCIIO M BUJ KMHEMATUYECKUX IMAp W MOCIEI0BATENBHOCTh UX CO-
CAMHCHUS 110 3a/IaHHBIM YCJIOBHUSIM, B YHCIIE KOTOPBIX MOXET OBITh U OTCYTCTBHE W3-
ObITOuHBbIX cBsi3ed. Hanbonee ynoousiM meTosioM C.c. SIBIsIETCS METO]I MPUCOEANHE-
HUS CTPYKTYPHBIX TPYII K HaYaJIbHBIM 3BCHBSM M K HETOJBHKHOMY 3BeHY (K CTO¥i-
Ke).

Cymmupyromiui (MHTerpajibHbIi) IUIaHSTAPHBIA 3yOUYaThli MEXaHH3M - ILIaHe-
TapHBIA 3y04aThli MEXaHU3M, B KOTOPOM BXOJIHBIE SHEPTETHUYECKUE MOTOKA CyMMHU-
PYIOTCS Ha BBIXOJI€ B OJIMH BBIXOAHOM MOTOK.

Cyxoe TpeHue - TpEHHE MEXy 3BeHbSIMU (TeJIaMH) B OTCYTCTBHE CMa3KH.

Coepuueckas mapa - TpEXMOABUKHAS HHU3IIAs Mapa ¢ TEOMETPUIECKUM 3aMbl-
KaHUEM, JOMYCKarIlas TP HE3aBUCHUMBIX OTHOCUTEIBHBIX BpAICHUS 3BEHBEB BO-
KpyT TpeX OCel KOOPAUHAT.

Cdepuueckas mapa ¢ majblieM - JIBYXIOJIBH)KHAsI, C T€OMETPUUYECKUM 3aMblKa-
HUEM, HH31Ias Napa JOIMyCKArollas IBa HE3aBHCUMBIX OTHOCUTEIBHBIX BpAILICHUS
3BEHBEB BOKPYT OCEH, OIpeNesieMbIX MPOpe3bi0 M NanbieM (100aBICHHBIM K Cde-
pHUYeCcKol mape).

Cxema — IOKyMEHT, Ha KOTOPOM IOKa3aHbl B BUJE YCIOBHBIX U300paKeHHI CO-

CTAaBHBIC YaCTHU HU3/ICINA U CBA3HW MCKY HUMU.

T

TBepaoe Teno - gpuanyeckoe Teno, XapakTepusyrolieecss CTabuiIbHOCThIO Pop-
MbI; COBOKYIHOCTh MaTEpPHAIbHBIX TOYEK, HAXOISAIIMXCS Ha HEM3MEHHOM PacCTOs-
HUU JIpYT OT Apyra.

Teopema 00 M3MEHEHUH KUHETUYECKON HHEPruu - paboTa BCEX BHEIIHUX CHUI,

JICUCTBYIOIIMX HA CUCTEMY, PACXOAYETCA TOJIBKO HAa M3MEHEHUE €€ KUHETUYECKOU
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sHepruu. [Ipu 3TOM NOTEHIMaNbHBIE CHIIBI - CHJIBI BECa - PacCMATPUBAIOTCS Kak
BHeIIHUE. Mcnonp3yeTcs il yCTaHOBJIEHUS HCTUHHOIO 3aKOHA JIBM)KEHHSI Hayajlb-
HOT'O 3B€HAa MEXaHHU3MA.

TeopeTnueckas MexaHHWKa - pas[ed MEXaHWKH, yCTaHaBIMBAIOLIUN 00IIue 3a-
KOHOMEPHOCTH U3YYaeMbIX 0ObEKTOB BHE CBA3HU C MX KOHKPETHBIMU MPUIOKEHUSMHU.

Teopust MalIMH-aBTOMATOB - Pa3/iesl TEOPUU MEXAHU3MOB U MAIlIMH, pACCMaTPU-
BAIOIIUN METOJBI MOCTPOCHHS UX CXEM MO YCIOBHUSM COTJIACOBAHHOCTH PabOTHI OT-
JEJBbHBIX MEXAHU3MOB U JOCTUKEHHUS ONTUMAJILHON MPOU3BOAUTENBHOCTH, TOUHOCTU
Y HaJAEKHOCTU MalllMH-aBTOMATOB.

Teopuss mexanusmoB U mamuH (TMM) - Hayka (yueOHasl TUCIUIUIMHA), U3Y-
yaroujasi o0IIMe MeTOoAbl CTPYKTYPHOTO U JMHAMUYECKOTO aHallM3a U CUHTE3a pas-
JMYHBIX MEXaHU3MOB, MexaHuKy mamuH. llenp TMM - aHanu3 U CHHTE3 TUMOBBIX
MEXaHU3MOB M uX cucteM. 3agaud TMM: pa3paboTka oOUMX METOJIOB HUCCIIEI0Ba-
HUS CTPYKTYpbI, TEOMETPUN, KHUHEMATUKA U JTUHAMUKHA TUIIOBBIX MEXaHU3MOB U UX
cucteM. OcHOBHbIE pa3fensl Kypca TMM: cTpykTypa MEXaHM3MOB W MallWH; Ieo-
METpHUs MEXAHU3MOB U MX 3JIEMEHTOB; KHNHEMATHKa MEXaHW3MOB; TMHAMUKA MalIUH
u MexaHu3MoB. Cs3b kKypca TMM ¢ o011ieo6pa3oBaTeabHbIMU, 00IIEHHKEHEPHBIMU
U CHelHAIbHBIMU JUCHMIUIMHAMUA - Kypc TMM 0a3upyercs Ha 3HAHUSX, MOJTyYeH-
HBIX TPU U3YYEHUU (PU3MKH, BBICHIEH MATEMATHKH, TEOPETHUECKOW MEXaHUKU, WH-
XKeHepHoU rpaduku u uHPOpMATHKU. 3HAHMS, YMEHUS M HABBIKU, MPUOOPETEHHBIE
npu u3ydeHnu TMM, ciyxat 0a3o0il 11 KypcoB «/leranu mammH. OCHOBBI KOHCT-
PYUPOBAHUSA» U JPYTUX UHKEHEPHBIX TUCITUTLIUH.

Texuuka (0T rpeu. t€Chre - nckyccTBo, MacTepcTBO, YMEHHUE) - 001Iee Ha3BaHHE
Pa3IMYHBIX NPUCTIOCOOIEHUN, MEXaHU3MOB U YCTPOICTB, HE CYIIECTBYIOLIUX B MPU-
pOJie ¥ U3rOTOBISAEMBIX 4eJIOBEKOM. CIIOBO «TEXHHKa» TAK)KE O3HAYAET «CIOCO0 H3-
TOTOBJICHUSI YEro-1u00» - HalpuMep, TEXHUKA >KUBOMKMCH, TEXHUKA BbIPAIUBAHUS
KapTodess U T.I.; COBOKYITHOCTh CPEACTB UEIOBEYECKOM NESITEeNIbHOCTH, CO3/1aBae-
MBIX JUISI OCYIIECTBICHHUS MPOLECCOB MPOM3BOACTBA M OOCITYKHUBAaHUS HEIMPOU3BOI-
CTBEHHBIX ToTpeOHOCTeM oOmecTBa. B T. Matepuann3oBaHbl 3HaHUS U ONBIT, HAKOM-

JICHHBIC B ITPOLCCCC PA3BUTHUA O6IJ.I€CTB3.
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TexHunyeckasi JOKyMEHTALHSI - COBOKYIMHOCTh JOKYMEHTOB, UCIOJb3YEMBIX MJIs
OpraHM3alMi W OCYILECTBJICHHs MPOU3BOJCTBA, HUCIBITAHUN, KCIUIyaTallud U pe-
MOHTa npoaykiuuu. OcHoBHbBIC BUbI T.1.. IpOeKTHAs U padouasi (B CTPOUTEIBCTBE),
KOHCTPYKTOPCKAsi M TEXHOJIOTUYECKast (B MPOMBIIUIEHHOCTH), & TAaKKe HOPMATHBHO-
TEXHUUYECKASI.

TexHuyeckasi cucTemMa - CO3/IaHHAas YEJIOBEKOM WM aBTOMAaTOM COBOKYITHOCTh
JJIEMEHTOB (3BE€HBEB), CBOMCTBA KOTOPHIX B3aWMOCBSI3aHbI, CKOOPIMHUPOBAHKI, MO~
YHHEHBI OOIIMM JUIs JAHHOM CHCTEMbI 3aKOHOMEPHOCTSIM, UCIOJIb3yeMas (COBOKYyII-
HOCTh) B Pa3IMYHOTO poOJa CPEACTBAX YEIOBEUECKOW EATENLHOCTH, CO3JaHHBIX
(cpencTBax) aisi OCYIIECTBIICHUS MIPOIIECCOB MPOM3BOJICTBA U OOCITY)KUBAaHUS HETIPO-
W3BOJICTBEHHBIX MOTpeOHOCTEN obmiecTBa. Hampumep, MammHa, MEXaHHW3M, CTPYK-
TypHasi TPyIIa, y3e U T.II.

TexHonornueckass MaliMHa - Pa3HOBUAHOCTh Pa0OUYMX MAIWH, MalldHA s
npeoOpa3oBaHusl MaTEPHAIIOB: UX pa3MepoB, (hOpPM, COCTaBa, CBOMCTB WJIH COCTOSIHUS
(MeTaiiooOpabaThIBAIONIME CTAHKH, MPOKATHBIC CTAHBI, CMECUTENH, yIMaKOBOUYHBIC
MAIIIMHBI ¥ T.1.).

TunoBbsie MEXaHU3MBI - IPOCTHIE MEXAHU3MbI, HIMEIOIIUE TTPU PA3TUIHOM (PYHK-
[IMOHATTLHOM Ha3HAYE€HUH IIMPOKOE TPUMEHEHUE B MaIlIMHAX, JJI1 KOTOPBIX pa3pabo-
TaHBI TUTIOBBIE METO/IBI M AITOPUTMBI CHHTE3a U aHAJTN3A.

Tonkarens - 1. conpsikeHHOE C KyJauKOM 3BEHO KYJIauyKOBOTO MEXaHU3Ma, 00-
pasyrolee MoCTynaTeabHyI0 Mapy CO CTOWKOH; 2. BRIXOJIHOE 3BEHO KYJIauKOBOTO Me-
XaHU3Ma.

Tonmuua 3y6a - paccTosiHHE MO AYre OKPYXHOCTU MEXIY Pa3HOMMEHHBIMU
ToYKaMu npoduiieit 3yda 3yoyaToro kKoJjeca.

Topmoskenue (BbIOET) - peKMM JIBFDKCHHS MEXaHH3Ma, IIPH KOTOpoM paboTa
JBUOKYIINX CHJI 33 IIAKJI padOThl MEHbBIIIE paOOTHI CHII COMPOTHBIICHHUS, a TAKKE CyM-
MapHasi paboTa BCeX CHJI 3a IIUKJI MEHBIIIE HYJIS.

TpaekTopus - reOMETpUYECKOE MECTO IOJIOKEHMM JIBHXKYILIEHUCS TOYKH B pac-

CManI/IBaCMOﬁ CHCTEMC OTCHUCTA.
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TpaekTopusi OTHOCUTENBFHOTO ABMXKCHHSI - TPAEKTOPHsI, ONHKCHhIBaeMas JTH000M
TOYKOM ITOABMYKHOI'O 3B€HA B OTHOCUTEJIILHOM JIBUKEHHH.

Tpancmuccus (ot jat. transMIssIo- mepenaya, nepexo/) - YCTPOUCTBO IS ITe-
penaym MEXaHWUYECKOM SHEPTUH OT ABUTATENA K UCIIOJIHUTEIBHBIM OpraHaM MAalllWHbI
1100 K ApyruM pabouuM mammuHaMm (cTaHKam, MelbHUIAM | T.11.). [lepenada Bpaiie-
HUs oT T. (TPaHCMHCCHOHHOTO Bajia) K pabOYMM MallMHAM OOBIYHO MPOU3BOIUTCS
NPUBOJHBIMH peMHSIMH (KOHTPIPUBOJ). B coBpeMeHHO# TexHuke moxa T. moHnmaer-
Csl BCS COBOKYMHOCTb MEPEAATOYHBIX YCTPOMCTB OT Baja JBUraTess 10 pabouux op-
raHOB MalllMHbI, HA KOTOPO OH YCTAHOBJIEH. TakK, B aBTOMOOMIIE WJIK TPAKTOPE B CO-
CTaB MEXaHM4eCcKon T. BXOIAT CUiIoBas nepenada, CUEIUICHHE, KapJaHHas Ieperayqa,
nuddepeHnanbHblil MEXaHu3M U Jp. ycTpoiicTBa. Ha TemnoBo3ax, cynax, rpy30BbIX
aBTOMOOWJISIX, TPAKTOPaX MCHOJB3YIOTCS TAKKe TUAPOMEXaHWYECKUe (TMapoTpaHC-
dopmarop u MexaHHUYeCKasi KOpoOKa mepeiay), ruipoo0bEMHbBIC (THAPOHACOC C THI-
POMOTOpPaMH) U DJIEKTpOMeXaHuueckue (reHepaTop u aJekrpoasuratenu) T.

TpancnopTHasi MamiMHa - Pa3sHOBUIHOCTH paOOYMX MAaIllMH, MalllMHA, MpeaHa-
3HAYCHHAs IS TEPEMELICHHUS PA3JIMYHbIX OOBEKTOB (TPaHCIOPTHBIC CPE/ICTBA,
NOJTb€MHUKH, TPAHCIIOPTEPHI H T.1I.).

Tpenue - cOnpOTUBIEHHE OTHOCUTEIBHOMY NEPEMEIICHHUIO COMPUKACAIOIIMNXCS
3BEHBEB (TEJT), BOSHUKAIOIIEE B MECTE UX COMPUKOCHOBEHHUsI. T. 00YCIIOBICHO Hew/ie-
TLHBIM COCTOSTHEM KOHTAKTHUPYIOIIUX MOBEPXHOCTEH (MHKPOHEPOBHOCTH, 3arpsi3-
HCHHMSI, OKUCHBIC TUICHKHU U T.I1.) ¥ CHJIAMH MEXMOJICKYJISIPHOTO creruieHus. T. B ma-
pax xapakrepusyercs cunamu 1. 1 MmomenTtamu cui T. Buger T.: T. nokos mposiBis-
€TCS B MOMEHT, KOTJla JIBa T€JIa, HAXOIAIINECS B COCTOSIHUN OTHOCHUTENIBHOTO ITOKOS,
HAYMHAIOT OTHOCHUTEJIbHOE JBIKEHHE (KacaTelbHYI) COCTAaBJISIOIIYIO, BO3HHKAO-
IIyI0 B 30HE KOHTAKTa JO BO3HMKHOBEHUS OTHOCUTEIBHOTO JBHKECHUS, B YCIOBUSIX,
KOTJ]a OHA MEHbIIE CUIIbl T. MOKOs, HAa3bIBAKOT CWJIOW CUEIJICHUS; MAKCUMaJlbHAs Be-
JIMYUHA CUJIBI CleTIeHHsI paBHa cuiie T. mokos); T. CKOJbKEHHs MOSBIISICTCS B Tapax
IPU HAJMYUU OTHOCUTEIFHOTO JIBUYKEHUS 3BEHBEB; JIJIs1 OOJBIIMHCTBA MaTeprasioB T.
cKoJIb)keHUs MeHblIe T. mokost; T. kaueHus: MOSIBISETCS B BBICIIUX IMapax MPU HaJu-

YUKW OTHOCHUTCIIBHOTO BPAIATCIIBHOIO JABHXXCHHA 3BCHBCB BOKPYI' OCH WJIM TOYKU
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KOHTAaKTa; 1. BEpUYEHHUs] BO3HUKAECT MPH B3aUMOJICICTBUU TOPLEBBIX MOBEPXHOCTEU
3BCHBCB BpallaTeIbHBIX Mmap (momnsatHuku). Kiaccupukamus TpeHUs JBYOKCHUS -
TPEHUE CKOJILKEHMS, TPEHUE KAUCHMs; TPEHUE BEPUCHUS; TPEHHE Kad€HUs C Ipo-

CKaJIb3bIBAHUEM; TPEHUE MPU BUOPOTIEPEMEIICHHSIX.

v

VYrnoBasi CKOPOCTh - BETMYMHA, XapaKTePU3YIOIIasi OBICTPOTY BpaIIEeHUS TBEP-
noro tena. B obmiem ciyvae Y.c. 4YMCIEHHO paBHA OTHOIICHUIO 3JIEMEHTAPHOTO yria
IIOBOPOTA K COOTBETCTBYIOLEMY 3JIEMEHTAPHOMY IPOMEXYTKY BpEeMEHH. Bekrtop
V.c. HampaBJIeH BIOJb OCH BpallEHUs B Ty CTOPOHY, OTKyJa MOBOPOT Tena BUAECH
HNPOUCXO/AIIMM TPOTUB XOJa YacOBOW CTpenku (B MpaBOW CHCTEME KOOPIMHAT).
Pasmepuocts Y.c. [ruun .

VYrioBoe yCcKOpeHHe - BEIMYMHA, XapaKTepu3yrolas ObICTPOTY U3MEHEHUS yT-
JI0OBOM cKopocTu TBEpaoro tena. [Ipu BpameHnu tenna BOKpYr HEMOABUKHOM OCH, KO-
TJla ero yriioBas CKOpOCTh pacTeT (uim yObIBaeT) paBHOMEPHO, Y.y. YHCICHHO PAaBHO
OTHOILIEHUIO MPUPALLICHUS YTIIIOBOM CKOPOCTH K COOTBETCTBYIOIIEMY AJIIEMEHTAPHOMY
IPOMEKYTKY BpeMeHHU. BexTop V.y. HanmpaBieH BIOJIb OCH BpaieHus (B CTOPOHY yT-
JIOBOM CKOPOCTH MPU YCKOPEHHOM BPALIEHUU U POTUBOMOJIONKHO YIIOBOM CKOPOCTH
- TIpu 3aMeTIeHHOM). [Ipu BpallieHnn BOKPYT HEMOJBHYKHONW TOYKH BEKTOp Y.y. OIl-
penenserca Kak nepBas NpOoU3BOAHAS OT BEKTOpa YIJIOBOM CKOPOCTH IO BPEMEHHU U
HaIpaBJeH MO KacaTtelbHOH K rojorpady BEKTOpa YIJIOBOH CKOPOCTH B COOTBETCT-
By[OLIEH ero Touke. Pasmeprocts V.y. [mun.

YrnoBoW mar - HEHTPAIbHbBIA YroJl, COOTBETCTBYIOIINN AYTE€, - OKPYKHOMY II1a-
Iy 110 JEIUTEIbHON OKPYKHOCTH.

Yron pnaBneHus - yroia MeXJIy BEKTOPOM CHJIbI, JEMCTBYIOIIEW B KMHEMaTHYe-
CKOM Mape, U BEKTOPOM CKOPOCTH OTHOCUTEJIBHOIO ABMXKEHHS 0OpasyIolluX Mapy
3BCHBEB.

VYron 3anemienus — B 3y04aToi mepegade OCTPhIN Yrosl MEXAy JTHHUEH 3alier-

JICHUS ¥ IPSIMOM, TIEPIEHANKYIJIIPHON MEKOCEBOMY OTPE3KY.
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VYron HaknoHa 3y0a - B KOCO3yOOM KOJIECE OCTPBIN yroi MexAay oOpasyromieit
JENUTEIBHOTO MWIMHIPA U JUHHUEH MepeceueHus: O0KOBOM MOBEPXHOCTH 3y0da C Mo-
BEPXHOCTBHIO JIEJIMTEIBHOTO LIWJIMH]PA.

VYroa HakjIoHa crupaiu 3yObeB KOCO3yObIX KOJIEC - YroJl MEXAY OChlo 3y0a u
oOpa3yrolen JeUTENbHOTO WINHPA WK KOHYCA.

VYron npoduiist - OCTPBIN yroa Mexay KacaTeJlbHOU K TPO(UI0 B TaHHOW TOUKH
Y PaanyCcoOM - BEKTOPOM, POBEACHHBIM B JAHHYIO TOUKY M3 LIEHTPa KOJeca.

VY01 TopLeBoro nepekprITUs 3y04aToro Kojeca - yroj, Ha KOTOpbIi [TOBOpa4M-
BAETCS KOJIECO 3a BpEeMs 3alleTICHUS] OJJHOW Mapbl 3yObeB.

Yron TpeHHs - MAaKCUMAaJbHBIM yIOJl, HA KOTOPBIM OT HOPMAJIA K ITOBEPXHOCTH
peabHON CBSI3HM OTKIIOHSETCS €€ peaKLusl.

VY nap TBEPABIX T€N - COBOKYITHOCTb SIBJIEHUM, BOZHUKAIOIIUX IPU CTOJIKHOBEHUU
JBIKYIIMXCSA TBEPIBIX TEJl, & TAKXKE IPU HEKOTOPBIX BHJAaX B3aUMOJAEUCTBUS TBEp-
JIOTO TeJa C KUIAKOCTBIO WIK ra30oM: yAap CTpyH O TE€JO, yAap Tejla O MOBEPXHOCTb
KAJKOCTH, TUIPABIMYECKUN yJap, JEUCTBUE B3PbIBA MM YAAPHOW BOJHBI HA TBEP-
J10€ TEJIO U JP.

V3en - 1) HECKOJIBKO JeTalleil CBSA3aHHBIX MEXKAY COO00H (PyHKIIMOHAIBHO, KOH-
CTPYKTUBHO WJIM KaKHM-JIMOO JPYTUM 00pa3oM; 2) 4acTh MAIllMHBI, MEXaHU3Ma, YC-
TAHOBKH U T.II., COCTOSIIIAsI U3 HECKOJIBKUX 00JIee MPOCTHIX IeMeHToB (neranei); 3)
COBOKYITHOCTh (DYHKIIMOHAJILHO CBS3aHHBIX COOPYKEHUH, MalllMH WM JAPYTHX YCT-
POMCTB (HarmpuMmep, TUAPOY3el, Paguoy3edn).

YHpyrocts - CBOMCTBO TN BOCCTaHABIMBATH CBOIO (OpMy U 00BeM (TBepable
Tela) 00 TOJIBLKO 00beM (KUIKHE W ra3000pa3HbIe Tea) MOCie MPEeKpameHus 1ei-
CTBHS BHEIIHHX CHJI WM IPYTUX NPUYWH (HarmpuMep, HarpeBaHMUs), BbI3BABIIUX JIe-
dbopmanuio tena. Teno, obmamaroniee TUM CBOMCTBOM, Ha3bIBAIOT yInpyruM. B 006-
JacTH ynpyrux aedopmanuii TBEpAbIX TeN ClipaBeauB 3akoH ['yka.

YIpyrocts npu JBWKEHHM 3BEHBEB MEXAHW3MAa - SIBJICHUE, MPOSIBIAIONIEECS B
BO3HUKHOBEHUU Jie(opMaIiuii 3BeHHEB U MOBEPXHOCTEH FIEMEHTOB KHHEMATUYECKUX

nap.
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YpaBHUTEIHLHOE CMEIICHHUE - YCIOBHAS pacueTHas BEJIMYMHA, BBEJCHHAS B pac-
YeT TeOMETPUH 3alCTUICHHS C [EIbI0 00ECIIEYeHHS CTAaHAaPTHOTO PaAHaIbHOTO 3330-
pa B 3alneiicHny (BEIIMYKMHA, BBIPAKAIOIIAS B JIOJISAX MOJYJIS YMEHBIICHUE Paauyca
OKPYKHOCTEH BEpIIUH KOJIeC, He0OOX0IMMOe JUIsl 00eCIIeYeHHs] CTaHIapTHOW BeEJu-
YHHBI PaJMaIBHOTO 3a30pa).

Y paBHOBEIIMBAHUE POTOpA - TAKOE PACHpECIICHHE €ro MacChl, TPU KOTOPOM
TIOJTHOCTBIO MJTM YaCTUIHO YCTPAHSIOTCS JMHAMUYECKUE PEAKIIMH Ha €r0 OIOPHI.

Y paBHOBEIICHHBIH MEXaHU3M - MEXaHU3M, B KOTOPOM TJIaBHbIE BEKTOpA M MO-
MEHTBI CHJI HHEPITUH PaBHBI HYJII0. MeXaHu3M OyIeT HaXOAWThCS B COCTOSIHHH KUHE-
TOCTAaTUYCCKOTO PaBHOBECHSI, €CJIM CyMMa JCHCTBYIONIMX HA HETO BHENIHWX CHII W
MOMEHTOB CHJI (BKJIFOYAsi CHJIBI I MOMEHTBI CHJI HHEPIIMK) OyIeT paBHA HYJIIO.

YckopeHre - BEKTOpHAs BEJIUYHMHA, XapaKTepU3YIOIIas OBICTPOTY H3MEHEHUS
HAMpaBJICHUS ¥ YHCJIOBOTO 3HAYCHHS CKOPOCTH; OTHOIICHUE U3MEHEHHUSI CKOPOCTH K
IPOMEKYTKY BPEMEHH, 32 KOTOPBIH 3TO U3MEHEHHUE MTPOU3OIILIO.

YCcKOpeHHOE JBIKEHUE - JIBM)KCHUE, TIPU KOTOPOM MTHOBEHHAsI CKOPOCTH JIBH-
XKYIIEroCs TeJia PacTerT.

YcoBue CBsI3M - OTpaHUYCHIE, HAJIOXKESHHOE Ha JIBIDKEHUE TBEPOTO Tea.

Ycioue codbupaemoctu (yciioBHE COOPKH) - OJJMH U3 KPUTCPUECB CHHTE3a ILia-
HETApHBIX MEXaHM3MOB, 3aKJIFOYAIOIIUNCS B TOM, YTO MPU COOpPKE MEXaHM3Ma caTell-
JIMT, TIOCTABJICHHBIM IEPBBIM, IOJHOCTBIO OIPEICIsSeT B3aUMHOE PaCIOJIOKEHHUE
ICHTPAIbHBIX KoJieC. OCTalbHBIE CATEIUINTHI MOTYT OBITh YCTAHOBJICHBI B Iepenade
(BBeIeHBI B 3allCTICHUE).

YcoBre COOCHOCTH - OJIMH M3 KPUTEPUEB CHHTE3a INIAHETAPHBIX MEXaHU3MOB,
3aKJTIOYAIOIIMICS B COBIAJCHUN OCEH ICHTPAIBHBIX KOJIEC IJIAHETAPHOTO MEXaHM3-
Ma.

YcIiloBHE COCENCTBA - OJIMH M3 KPUTECPHUEB CHHTE3a IUIAHETAPHBIX MEXaHU3MOB,
3aKJTIOYAIOIIUICS B TPEOOBAHUH, YTOOBI OKPYKHOCTH BEPIIHH JIBYX COCETHUX CaTel-

JIUTOB HE MEPECEKATUCh U HE KACaJuCh JIPYyT Apyra.
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YcTa"HoBUBIIEECS BUKEHUE MEXAaHW3Ma - PEKHM JBHKCHUS MEXaHM3Ma, IIPU
KOTOpPOM paboTa ABMKYIIMX CHJI 32 LUK pabOThl paBHA pabOTe CUIJI COMTPOTUBIICHHUS,
a Takke cymMMapHasi paboTa BceX CHJI 3a IIUKJI paBHA HYJIIO.

Y CTOHYHMBOCTh - CIIOCOOHOCTh KOHCTPYKUIMHU (MM OTHEIBHOTO 3JIEMEHTa) CO-

MPOTUBJIATHCS YIIPYTUM JehopMaIUsiM.

O

®opmyna ComoBa-MasbllieBa - CTpyKTypHas popMyJia Jjisl IPOCTPAHCTBEHHOM
KHHEMAaTUYECKOH 1ICIH.

®opmyna YeObimeBa - CTpykTypHas (opMylsa Aisl TIOCKONM KHHEMaTHUYECKOM
nenu (yacTHbIN cirydaid (hopmynel ComoBa-MalbliiieBa).

OpUKIMOHHBIA MEXAaHU3M - MEXaHW3M, B KOTOPOM I NEPENayd JIBHKECHHS
MEXIYy CONPHUKACAIOIIMMHUCS 3BEHbSIMH MCIIOJIb3YETCS CUJla TPEHHUS.

@OpUKIMOHHBIA MEXaHU3M C TMOKMMU 3BEHBSIMU - MEXAHU3M, B KOTOpPOM Bpa-
IICHUE MEXAY IIKUBaMHU (3BE30YKAMH) TepeaaeTcs THOKUMU 3BEHBSIMH (PEMHEM,
EIBIO, KAHATOM).

DyHKIMS [TOJ0KEHMS 3B€HA - 3aBUCUMOCTbD, CBA3BIBAIOIIAsl KOOPAUHATHI JAHHO-
IO ¥ BXOJTHOTO 3BEHBEB.

@DyHKIMSA MOJ0KEHHUSI MEXaHNU3Ma - 3aBUCUMOCTD YITIOBOT'O WJIM JIMHEHHOTO Iie-
peMeleHus: TOYKM WIKA 3BeHa MEXaHH3Ma OT BPEeMEHM WM 0000IIEHHON KOOpaIuHa-

TBI.

X

X0J0BOW BUHT - JIeTajlb METAIOPEXKYIIETO CTaHKa, y4acTBYollas B npeoodpa-
30BaHMM BPAILATEIBHOIO JBW)KEHUH, MOJYYEHHOIO OT KOPOOKM IoAad B MOCTyHa-
TEJIbHOE JIBM)KEeHUE apTyka CTaHKa (CyrnmopTa, CToJa U T.II.).

Xo50cTol X0/ - BpeMs BO3BpAIllCHUs] 3B€HbEB MEXaHM3Ma B UCXOJIHOE COCTOS-
Hue (B HAYAJIO IUKJIA); PEKUM JIBHKCHHSI MEXaHH3Ma, P KOTOPOM padoTa JBHIKY-
IIUX CHJI paBHA paboOTe, 3aTPAYCHHOW Ha MPEOI0JICHUE BCEX BUIOB TpeHUs (TpeHHUs B

KHHCMATUYCCKUX IIapax WU CHJI COIIPOTHUBIICHUSA CpeIH:.I) 34 OUKJI YCTAHOBHUBUIICTOCA
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newkenus. [lpu sTom mone3Hoit padbotel He coBepmaercs, KIIJ[ mexann3ma paBen
HYJIIO.

XparoBoil MeXaHU3M - 3y04aThlii MEeXaHU3M, JOMYCKAIOIIUN Mepeaavy Bpale-
HUS TOJIBKO B OJTHOM HalpaBji€HUH. X.M. IPUMEHSAIOT B KAYECTBE 3aICPKUBAOIIETO
yCcTpoicTBa (HampuMmep, B TPY30MOIbEMHBIX MAIllUMHAX) MM JUIS MOJYYCHHsI TePHO-
JTMYECKU BPAIATEIBHOTO JBM)KCHUS B OJHOM HAIPABJICHHH C OCTAHOBKaMU (Hampu-

MCP, MCXAaHU3MBbI IIOAa4Y1 B aBTOMATUICCKUX J'II/IHI/UIX).

I

[landa - yacTh ocu WK Baja, OMUPAIOIIASCS HA TOIIAITHUKY.

[leneBast pyHKIMsT — GYHKIUS OJHOM MIIM HECKOJBKUX MEPEMEHHBIX, Ha3bIBae-
MBIX YIPaBISIEMBIMU TapaMeTpamu (M3MEHSEMBIX C [EJIbI0 ONTHUMH3AINHA 3HAYCHHUS
1eJIeBOM (DYHKIMH), XapaKTepHU3YIolIas KaueCTBO MPOCKTHPYEMOTo (ONTUMHU3UpYE-
MOT0) 00BEKTA.

LIeHTp TSHKECTH - HEHTP NapaUIeIIbHBIX CHJI TSHKECTH BCEX YaCTHI] Tea.

IlenTponaa (mojouaa) - reOMETPUYSCKOE MECTO LIEHTPOB (IIOJIOCOB) OTHOCH-
TEJILHOTO BPAICHUS B CHCTEMaX KOOPAHMHAT, CBSI3aHHBIX CO 3BEHBbSIMH MEXaHU3Ma. B
3y04aToM MEXaHU3Me NpHU Tepenade IBMKEHUS [EHTPOUIBI KOJIEC MePEKAThIBAIOTCS
JPYT M0 IPYTy 0€3 CKOIBKEHUS.

L{eHTpanbHbIl KPUBOIIMIIHO-TIOJ3YHHBIM MEXAHU3M - KPUBOIIMIIHO-TIOJI3YHHBIN
MEXaHHU3M, Y KOTOPOTO OCh HAMPABIIAIONIEH MOI3yHA TIPOXOIUT Yepe3 IIEHTP Bpallle-
HUS KPUBOIIUTIA.

[uxn (paboThl MexaHW3Ma) - Iepuo.l BpeMeHH (M3MEeHeHUsI 0000IIEHHOW KOOp-
JIMHATBI), IO UCTEYCHUU KOTOPOTO BCE MapaMEeTpPhbl CHCTEMbI MPUHUMAIOT MEPBOHA-
YJaJbHbIC 3HAYCHUSI.

[{ukn nBuUraTens - COBOKYMHOCTh MOCIEAOBATEIbHBIX MPOIIECCOB, MEPHOINYC-
CKHU TIPOMCXOJISIINX B JBUTATENIC BHYTPEHHErO (BHELIHEr0) CropaHus U 00yCIIOBIIH-
BaOIMX €ro padoty. PazmmuaroT TepmoanmHamMuveckuil u nerictButenbHbid 1.1, B
OTIIMYHME OT TEPMOJUHAMHYECKOTO IUKIA B JCWCTBUTEIHHOM ITUKIIE YUUTHIBAIOTCS

notepu (TEIIOBbIE, THAPOAMHAMHYSCKHE U 1p.). L1.1. MokeT OBITH M300paXkeH Tpa-
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dbuyecku B KOOpauHATaX 00BEM - TaBJICHHUE WJIM SHTPOMHS - TEMIEparypa padodero
Tela B BUJI€ 3aMKHYTOTO KOHTYpa; IUIOIIA/b, OTPAHUYEHHAS] 3TUM KOHTYpPOM, IPO-
NOpILIMOHAJIbHA COBEpILIaeMOi padoTe.

[{ukn HanpspKEHUs - COBOKYMHOCThH MOCJIEIOBATENbHBIX HAIMPSKEHUN 3a OJIUH
NEepUOJ UX U3MEHEHHUS.

[Hunuaapuueckas 3yOuaras nepeaaya - nepejaaya ¢ napauiebHbIMU OCSIMHU.

[unuHapuyeckas napa - ABYXIOJBHKHASI HU3IIAs Napa C TEOMETPUUYECKUM 3a-
MBIKaHUEM, JOMYCKAarolas HE3aBUCUMOE BpALIATEIbHOE U MOCTYNATEIbHOE OTHOCH-

TCJIBbHOC ABMKCHUEC 3BCHLCB.

4

Uepssak — Beaylee 3B€HO YEPBAYHOM ITEpEaayn.

UYepBsiuHasi mepenada - pa3HOBUAHOCTh BUHTOBOWM Tepeladd; MEXaHHYECKOe
YCTPOMCTBO ISl TIEpEAayd BpalleHHUs] MEXIY CKpEHIMBAOMUMUCS (OOBIYHO IO
IPSIMBIM YTJIOM) BaJlaMH TIOCPEICTBOM YepBsika (BUHTA) U CONPSDKEHHOTO C HUM dep-
BAYHOTO Kosieca. Uepmsk (Bemaylee 3BEHO) MPEACTaBIsIeT COOOH BHUHT C Tpareneu-
JabHOM Uiu OJM3KOM K Hel pe3bOoi, a YepBAYHOE KOJIECO SIBIAETCSA 3yOuaThiM KO-
JecoM, 3yObsi KOTOPOTO UMEIOT 0CO0YyI0 Ayroodpasnyio ¢popmy. UepBsuHoe KoJIeco
(Bemomoe 3BEHO) OXBaThIBaeT YepPBIK Ha HekoTopoit myre (o0sruno g0 100°). Beay-
M B Y.I1. sBIsieTcss 0OBIYHO YEPBSIK, BEIOMBIM - YEPBSIHOE KOJIECO; B PEIIKHUX CITY-
yasx (171 TOBBIIAIONIMX Tepead) BeAyIIUM MOXET ObITh YepBAYHOE KoJsieco. B
HanboJiee pacnpocTpaHEHHBIX UY.I. UCTIONB3YIOTCS IWIMHAPUYECKHE YepBsiku. Yep-
BSKH C BUTKAMH Ha TOPOHMIHOW TOBEPXHOCTH (TIIOOOHMIANBHBIC) MPUMEHSIIOTCS B
rnmobouaHbIX nepenadax. Jloctomncrsa Y.m. - MmIaBHOCTh U OECITYyMHOCTh PabOTHI.
Y.m. MOTYT OBITh CaMOTOPMO3SIIIMMH, TO €CTh MEPEIAIOIINMHU BPALICHHE TOIBKO OT
YyepBsKa K KOJIECY, UTO WHOTAA AaéT BO3MOXKHOCTH BBIMIOJIHUTH MEXaHU3M 0Oe3 Top-
MO3HOTO ycTporcTBa. HegocraTtok Y.m. - 3HAYUTENTFHOE OTHOCUTEIHHOE CKOJBKCHHE
COIIPSDKEHHBIX DJIEMEHTOB - BUTKOB YEPBSIKa U 3yObEB KOJIeCa. DTO BBI3BIBACT YCH-
JICHHOE TETUTOBBIJICIICHNE, TIOBBIIIICHHBIN U3HOC U CKJIOHHOCTh K 3aeaHHI0, OIpee-

aset cpaBauTenbHO HU3KkUM KITJ[ (B cpenrem 0,7 - 0,758 oqHO3ax0MHOI Mepemaye,
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0,8 - 0,858 nByx3axomnoi, 0,86 - 0,928 yerripéx3axomnoii). [lonmkennsiii KI1/1 n
3HAYNTEIHLHOE TEIJIOBBIICTICHUE OTPAaHWYMBAIOT MpuUMeHeHne Y.m. o0nacThio He-
OonbIuX u ¢p. MorHocTei (00b14HO 10 50, pexxe 10 200kBT). OHK UCTIOIB3YIOTCS B
MOTBbEMHO-TPAHCTIOPTHBIX MAIIMHAX, METAUIOPEXKYIIUX CTaHKaX, aBTOTPAHCIIOPT-
HBIX CPEACTBAX, METALTYPrHYEeCKHX MAIlWHAX, TUIPOTEXHUYECKUX COOPYKEHHIX
u T.1. OCHOBHOE MPUMEHEHHE UMEIOT 3aKPBIThIE XOPOIIIO cMa3biBaeMble U.II. B BUJIE
YEPBSIYHBIX PETYKTOPOB.

YepBsuHOE KOJIECO — BEIOMOE 3BEHO YEPBAYHOMN MEepe1adH.

Uwmcio 3ax0/10B 4epBIKa - YHCIIO 3yOhEB YePBSIKA.

Yucrno crereHeld cBoOOAB! (ITOJIBIKHOCTEH) MEXaHHU3Ma - YUCIIO HE3aBHCHMBIX
00001IIEeHHBIX KOOPAMHAT, OJTHO3HAYHO OTPEACIISAIONISe MOJ0KEHNE BCEX €r0 3BEHBEB
Ha TUIOCKOCTH WJTU B TIPOCTPAHCTBE.

UHCTBII CABUT - CIBWT, MPU KOTOPOM MaTepyanl paBHOMEPHO CMeEMIaeTcs B TO-

NNEPpEIYHOM CCUCHHH Y IIPHU KOTOPOM BO3HHUKAIOT TOJBbKO KAaCATCIIbHBIC HAIIPAKCHUS.

LI

[ar 3y0beB peilku - pacCTOSHUE MEXAY OJHOMMEHHBIMHU MPOPHIIMHA COCETHUX
3yObeB IO JICIUTEIILHOM WIIH 110 JT000H NapasuieIbHON e mpsiMOii.

[ITar komneca - paccTosTHUE MEXAY OJHOMMEHHBIMH TOYKAMHU COCEIHUX 3yObeB,
U3MEPEHHOE 110 JIEJIUTEIBHOU OKPYKHOCTH.

lapuup (mem. Scharnier ot ¢pani. charniere ot nar. cardo - gBepHast neTis)
- IIOABWKHOE COECIMHEHHWE NIBYX Te€J, IPU KOTOPOM HX OTHOCHUTENIBHOE JBHKCHHE
eCTh BpalieHue BOKpYr ocu (mmmmHapuueckuid 111.) mam BOkpyr Touku (IrapoBoi
11.). Huauaapudeckuii 1. B MexaHW3Max Ha3bIBAcTCS BpallaTelbHOW KMHEMaTHYe-
CKOH mapoi U BBIMOJIHSAETCS B BUIE LamQbl, Bpalaroeics B MOAIIUITHUKE CKOJIb-
kenust wim kadenus. [llaposoii 111. B MexaHu3max Ha3bIBaeTCs CPepUUIECKON KUHE-
MAaTHUYECKON Mapou W BBIMOJHAECTCS B BUJE I1apa, BXOASIIETO B IAPOBYIO BBITOUKY,
WM B BUje chepuueckoro nommunuuka kadenus. [laposoit 1. cnoxken B U3rotos-
JIEHWH, U TIOATOMY €0 4acTO 3aMEHSIOT KapJIaHHbIM MEXaHU3MOM, KOTOPBIA COCTOUT

M3 IBYX WA Tpex IIOCIACA0BATCIIbHO CO@I[I/IHéHHBIX MUJINMHAPHUYICCKUX H_I., OCH Bpa-
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LIEHUs KOTOPBIX IEPECEKAOTCs B OAHOW Todke. Bmecto maposoro L. moxxHO uc-
M0JIb30BaTh pa3inyHble Moaudukanuu yHusepcanbHoro 1., paznuuaromiuecs: yuc-
JIOM TIPOMEKYTOUYHBIX 3BEHBEB M BUJOM KHMHEMATHYECKUX Map, 00pa3yeMbIX 3TUMH
3BeHbsIMHU. [II. MOXKET BBINOJHATHCS OTKPBITBIM U 3aKPBITBIM. 3aKkpbIThlid 1. KOXY-
XOM TPEAOXpaHsIeTCs] OT MbUIM M MecKa U MPUMEHSETCS B MallMHaX, paboTarolux
IIPU BBICOKOW 3aIlbUIEHHOCTH BO3ayxa. I1l. MCoNb3yrOTCA HE TOJBKO B MEXaHM3Max
MaIlliH, HO U B CTPOUTENILHBIX KOHCTPYKIUAX (Pepmax) ¢ HeNbio pa3rpy3Ku dJIeMeH-
TOB OT MU3TMOAIOIINX YCUIIMHA U YMEHBIICHUS] TEMIIEPATYPHBIX HANIPSKEHUH.
[[MapHupHBI MEXaHU3M - MEXAaHHU3M, 3B€HbS KOTOPOTO 00Opa3yrOT TOJHKO Bpa-
HIaTeIbHbIC KHHEMaTH4eckue mapsl (mapHupsl). [lo Bugam neuxenus 3BeHbeB .M.
MOJIPA3IENSAIOTCS Ha IJIOCKUE, cpepuyeckre U MpoCTpaHCTBEHHbIE 0011ero Buaa. B
mockux .M. ocu MAapHUPOB MapajuleNbHbBI, U IIOATOMY BCE 3BEHbSI COBEPIIAKOT
MJI0CKOMNapasuiesibHoe ABuxkeHue. [Ipocreimmii miockuii [11.M. cocTonT u3 4 3B€HbEB
Y HAa3bIBAETCS IIAPHUPHBIM YEThIpEX3BEHHUKOM. B chepuueckoii 11I.m. ocu mapHu-
POB IepeceKaroTcsi B 01HOM Touke. Hanmenbiee uncio 3BeHbeB cpepuueckoro l.m.
Takke paBHO 4. Chepruueckuil yeThIPEX3BEHHUK MPUMEHSETCS, HAIPUMEDP, B MHOTO-
NOPIIHEBBIX HACOCAX M B YCTPOMCTBaxX CTAOMJIM3ALMM JIETaTEIbHBIX ammnapaToB. Ya-
CTHBIM cily4yall cepuuecKkoro 4eTbIpEX3BEHHHUKA, B KOTOPOM OCH JIBYX BpallaTesb-
HBIX Iap B3aUMHO NEPHEHAUKYISPHBI, - KapJAHHbIA MexaHu3M. B mpocTtpaHcTBEH-
HoM III.M. ocu BpamiaTenpHbIX Map CKPEIIMBAIOTCA MO/ pPa3lInYHbIMU yriiamMu. B 06-
meM ciayvae npoctpancTB. [II.M. nomkeH uMeTh He MeHee 7 3BeHbeB (IPOCTPAHCT-
BEHHBI ceMH3BEHHHK). OJHAKO TPU BBHIMIOJIHEHUU OIPENEIEHHBIX COOTHOIICHUIHA
MEXKy JIMHEMHBIMU U YIVIOBBIMM Pa3MEpaMH 3BEHbEB MUHHUMAJIBHOE YHCIIO 3BEHHEB
yMeHbIaercs 10 4 (Hanpumep, MexanusM bennera). [IpoctpancTeennsie 11.m. npu-
MEHSIIOTCS B C.-X. MAllIMHAX, MAIIMHAX-aBTOMATax (Hampumep, B JETKON M MHUIIEBON
NPOMBIIICHHOCTH) | T.1. [lo crocoOy 3amaHus TpeOyeMoro IBHXKCHHS padO4ero
3BeHa llI.M. moapa3aenstoTcs Ha nepeMeNIarolIne, HallpaBAIoUUe, IepeIaTOuHbIe U
MEXaHHU3MBI U IBHKEHUs ¢ octaHOBKamu. Ilepememaromue II.M. npenHazHayeHbl
JUTsL IepeMelieHrsi pabovyero 3BeHa M3 OJHOTO MOJIOKEHUsI B Apyroe. Yucno 3aaaH-

HBIX MOJOXEHUN 00bIYHO paBHO 2, pexe 3 uinu 4. [lepememntaromue .M. npumens-
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IOTCSl B METAJUTYPTrUYECKAX MamuHax (KaHTOBATENW, ONMPOKHUBIBATENN, MEXaHU3MBI
JUISL 3aKPBITHS JIETOK), B MAalllMHAX-aBTOMATaX MUINEBOW MPOMBINUICHHOCTH IS Tie-
peMerneHusi pabounx opraHoB u ap. Hanpasnstonue 11.M. npennasHadeHsl A mne-
peMeleHus o 3aJJaHHOM KPUBOM OAHOW TOYKU 3BEHA, HE 00pa3yIoLIero KnHeMaTH-
YecKHuX Iap co ctoiikoi. Haubomnbinee pacnpocrpanenue umerot 111.M., Hanpasiisio-
IIKE 10 Jyre OKPY>KHOCTH (KPYroBbIE HAMPABISAIONIME MEXaHU3MbI), U MPSIMOJIMHEH-
HO-HAIMpaBJISIONIME MEXaHU3MbI (Harpumep, napamienorpamM YeObimesa). [Ipume-
HstoTes Takke LM, s yepueHuss u oruOaHus mapa®ost U rumnepoon (Hampumep,
HI.m. ans numdoBaHust 3epkan acTpoHoMuuecKux npudopos). [lepenarounsie .M.
npeIHa3HaYeHb! I MpeoOpa30BaHusl BpallaTENbHBIX TBUKEHUIN MO ONPEaeIEHHOMY
3akoHy. MHOrma ux HAa3pIBalOT MEXaHU3MaMU JUIsi BOCIPOU3BEICHMS 3aJaHHOU
¢ynkun. B cuérHo-pemraromux yctpoiictBax nepenatounsie 1I.m. cioyxar ayis Bbl-
MOJIHEHUSI MAaTeMaTUYECKUX OMNEpalUii: CIO0KEHUS, YMHOKEHUS, BO3BEICHUS B CTe-
neHpb U T.11. [IyTéM crennanbHOoro moadopa JInH 3BeHbeB B 111.M. MOKHO MOJIYyYHTH
npuOIMKEHHOE BOCIPOU3BECHUE pa3HOo00pa3Hbix pyHkuuid. 11I.mM. s nBuxeHus ¢
OCTaHOBKaMHU MPHUMEHSIOTCA B MAalllMHAX-aBTOMAaTax JIJjisl MPUBEACHUS B JBH)KCHUE
pabouero opraHa, KOTOPBIA, BBIIIOJIHHUB OINPENEIEHHYIO OINEpalnio, AOKEH OCTa-
BaTbCsl HEMOJBM)KHBIM B TE€YEHUE TOTO BPEMEHHM, KOTJIa IBHXKYTCS JIp. paboune opra-
Hel. [llupokoe pacnpocrpanenue .M. B pa3nuyHbIX 00JaCTAX TEXHUKH OOBICHIETCS
MIPOCTOTOM WX M3TOTOBIEHUS U O0bIION Han&KHOCTHIO. K HegocTtatkam III.M. oTHO-
CATCSA CPaBHUTEIBHO OOJIbIINE MX Ta0apUTHl U BO3MOKHOCTD MOSIBJICHUSI 3HAYUTENb-
HBIX YCWJIMH, NEUCTBYIOIINX HA 3BEHbS B TEX IOJOKEHUAX, KOT1a ITIEPEMEILICHHUE Ka-
KOT0-TMO0 IIEHTpa MIAPHHUPA COCTABISET C JCUCTBYIONMIEW CHIIONW yrona, OMU3KUN K
90°. Kpome Toro, HEe Bce TpeOyembie 3aKOHBI MPEOOpPa30BaAHUS JBUKEHUS MOTYT
OBITh MOJIy4eHbI ¢ ToMOIIbO [I1.M.

[[TapHupHBIA MapajyIesorpaMM - YacTHBIM CiIy4ad IJIOCKOIO IIApHUPHOTO 4Ye-
TBIPEX3BEHHUKA, B KOTOPOM MPOTHBOJIEKAILE 3BEHbSI UMEIOT paBHbIE JIUHBI. L1111
Hallle]l IPUMEHEHUE B MEXaHU3ME CTEKJIOOYHUCTUTEINS], B PUBOAAX YIIPABIICHUS I10-

z:aqeﬁ TOIIJINBA U B YCTpOﬁCTBC 3aKPbITHUA 3aCJIOHOK aBapHﬁHOFO OCTaHOBaA.
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[laTyn - 1) 3B€HO KPUBOIIUITHO-TIOJI3YHHOTO MEXaHHU3Ma, COBEPINAIOIICE TLI0C-
Konapa/uleJIbHOE JBHKCHHE, 2) JneTanb (COOpodHas eIuHUIA) KPUBOIIMITHO-
IIATYHHOTO MEXaHW3Ma, Iepenaroiias ABMKEHUE TMopIiHs (M0JI3yHa) MallluHBI Ha
KPHUBOIIMIT KojeH4yaToro Bama. Yacte I1I., cmyskaras 1uis MPUCOSAUHEHHS K KOJICH-
4aTOMYy Bally, Ha3bIBAC€TCS KPHUBOIIMITHOW TOJIOBKOW, a MPOTHBOIOJIOXHAS YacTh -
HOPIIHEBOH (TIOJI3YHHOM) FOJIOBKOM.

[lIeBpOHHOE KOJIECO - PA3HOBUIHOCTH KOCO3YOOTO HMJIMHAPHYECKOTO 3y0UaToro
KOJIeCa, Y KOTOPOTO 3BOJIbBEHTHYIO MOBEPXHOCTh PopMUpPYeET JiomaHHas juHus. 111k,
HpecTaBiIsieT co0OW CIBOCHHOE KOCO3y0Oe IHIMHIPUIECKOE KOJIECO C MPOTHBOIIO-
JIOKHBIM HaIlpaBJICHHEM 3yObeB.

[Ium - nanda Ha KoHiie Baja (0cH).

[IuprHa BIaguHbI - PACCTOSHHE TI0 JyTre OKPYKHOCTH MEKIY Pa3HOMMEHHBIMU

TOYKaMH npoduiieit cocerHux 3yObeB 3y0UaToro KoJjeca.

3

DBosbBeHTa (0T JaT. evolvensevolventis- pa3sopaduBaroliyii) - KpuBasi, KOTO-
pPYIO ONUCHIBAET Jr00asi TOUKa MPSMOM, COBEPILAIONIEH TUIOCKOMapaiieIbHOE ABU-
YKEHUE MpU 00KaThIBAHUM 10 HEMOJIBUKHON OKPY>KHOCTH, HA3bIBAEMOM OCHOBHOM. 3.
OKPY>KHOCTH JIJIs1 OnucaHus mpoduiist 3yObeB 3yOuaThix KoJiec mpeasioxu JI.Jumnep B
1760r.

DBOJIbBEHTHAs] MOBEPXHOCTh - IMOBEPXHOCTh, (hopMHupyeMmas 000l KpHUBOii
(mpsiMoit) Ha TPOU3BOIAIIEH TIOCKOCTH, 00KATHIBAEMOM 110 OCHOBHOMY IIHIJIUHIIPY .

DBOJLBEHTHAS (PYHKITUS - YPABHEHUE SBOJIBBEHTHI B TIOJISIPHBIX KOOPIMHATAX.

DBOJILBEHTHOE 3allCIJIEHUE - 3yOUaToe 3alejieHue, B KOTOpoM poduiid 3yOb-
€B 0YEPUYECHBI 110 IBOJILBEHTE OKPYKHOCTH.

DBOJILBEHTHOE 3y04aToe KOJIECO - 3B€HO 3y0uaToro MexaHu3Ma, CHaOXEHHOE
3aMKHYTOM CHCTEMOW 3yObEeB, MMEIOIIMX 3BOJIbBEHTHBIA MPO(PHIb aKTUBHOW MO-

BEPXHOCTH.



163

OBOJILBEHTHOE KOHUYECKOE 3y0daTroe KOJIeCO - KOJIECO, MPOCTPAaHCTBEHHAs
HBOJIbBEHTHAs KOHHYECKAs MOBEPXHOCTb KOTOPOro (HOpMHpYeTCs MNPOU3BOISIICH
IUIOCKOCTBIO, IEPEKAaThIBAEMON 110 OCHOBHOMY KOHYCY.

DBoITIOTa ¥ 9BOJIbBEHTA (0T J1at. evolutus- pa3sépHyThiii 1 evolvenspon. manex
evolventis- pa3BopaunBaromuii), noHsATHs AUDHEpEeHINATBHON T€OMETPUN: MHOXE-
CTBO LIEHTPOB KPUBHU3HBI IIJIOCKOM KPUBOW HA3BIBAETCS DBOJIFOTOM ATOW KPUBOU; KpHU-
Bas [0 OTHOILIEHUIO K CBOEH 3BOJIFOTE HA3bIBAETCS 3BOJBBEHTON. DBOJBBEHTA KPUBOM
MOJKET OBbITh MTOJIy4€HA KaK TPAEKTOPHs KOHLA HUTH, KOTOPasi HaMaThIBAe€TCs Ha JIU-
HUIO WM pa3MaThiBaeTCs ¢ He€ (ITUM MOCTPOSHUEM 3BOJBBEHTHI U OOBSCHICTCS JIP.
e€ Ha3B. «Pa3BEPTKaA»). DBOIBBEHTY MPOCTPAHCTBEHHOW KPHBOW MOXKHO OTPEICIHUTH
KaK OPTOTOHAJIbHYIO TPACKTOPHUIO KaCaTENbHBIX 3TON KPUBOM.

OHepreTuyeckas MalldHa — MalllMHA, MpeAHa3HAuYeHHas Ui MpeoOpa3oBaHUs
JAr000r0 BHUJIa SHEPTUU B MEXAHUUYECKYIO UM HA000pOT; D.M., IpEIHA3HAUYCHHBIE JIJIs
npeoOpa3oBaHus JIIOOOr0 BUAA SHEPTUU B MEXAHUUYECKYIO, HA3bIBAIOTCS MalllMHAMU-
npuraressiMu. K HUM OTHOCATCS, HalpUMED, JIEKTPOABUIATENH, JBUTATEIN BHYT-
pPEHHEro cropaHusi, TypOHHBI, OPIIHEBbIE, TAPOBbIE MAIIMHBI. PacrpocTpaHEHHBIM
BUJIOM D.M. SIBJISIFOTCS TAKXKE 3JIEKTPOT€HEPATOPHI.

DHeprus - ClocOOHOCTh CUCTEMBI COBEPILIATh PabOTy UK 3armac padoThI.
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3AKJIIOYEHHUE

[TpencraBieHHbI B MOHOTpa(UU OIBIT UCIIOJIb30BAaHUS NH()OPMALIMOHHBIX TEX-
HOJIOTUH B MHXEHEPHOM 00pa30BaHMM, HAKOIUICHHBIM B XOJ€ MpenojaBaHus ooiie-
WH)XCHEPHBIX JUCLUIUINH, CBUJETEIBCTBYET O TPOMAJHOM 00pa30BaTEIbHOM U BOC-
IUTATEJIbHOM MOTEHIIMAJIE, KOTOPBIM 00J1aAat0T COBPEMEHHbIE TEXHUUECKHUE CPEICT-
Ba U IPOrpaMMHBIE MPOAYKTHI B HEPAaBHOAYLIHBIX U TBOpUECKUX pykax. Hameemcs Ha
KOHCTPYKTUBHBIE Y TBOPUYECKHE MPEIOKEHUS 110 COBEPLIEHCTBOBAHUIO UH(POpPMATH-
3alliy UHYXEHEPHOTO 00pa30BaHuUs B YACTHOCTH U y4E€OHOTO MPOIEcca B LIEJIOM.

3ameuanusi C OJarogapHOCTbIO TMPUHUMAIOTCS MO BJICKTPOHHOW IOYTe

kam@62.ru.
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HPUJIOKEHHUE A

IIpumep BbIBOAA pPe3yIbTATOB PACYeTOB

KPHUBOIIHUITHO-TIOJI3YHHOT0 Mexanu3ma B cpeae «<DIADA»

Program DIADA v4.0 Serial Number 40D400 F D:11.8.2007 T:12.15.0

YrnoBoe nosnoxeHne noaBuMXHbIX 3BeHbEB (rpag, pag/c, pag/c/c)
Nma 1 2 3

1 Fi 0.00 45.00 90.00
Omega 10.000 10.000 10.000
Eps 12.000 12.000 12.000
3 Fi 0.00 0.00 0.00
Omega 0.000 0.000 0.000
Eps 0.000 0.000 0.000

2 Fi 1154 -475 -11.54
Omega -4.082 -2.838 -0.000
Eps -1.497 24.306 40.825

[MpuBEeOEHHbLIN MOMEHT MHEPLMN NOLBUXHbLIX 3BEHLEB
(Kr*m*m)

Nmsa 1 2 3

3J(n) 0.6667 9.3853 16.0000

J(sp) 0.0000 0.0000 0.0000

J(np) 0.6667 9.3853 16.0000

2J(n) 2.0833 5.3394 8.0000

J(Bp) 0.0833 0.2136 0.3200

J(np) 2.1667 5.5530 8.3200

J(cym) 2.8333 14.9383 24.3200

YpaBHOBELIMBAKOLLNA MOMEHT Ha 3BeHe 1
M -350.5274 1326.8529 -520.2479

[MoaBWXHbIE KMHEMATUYECKME Napbl U TOYKK (MeTpbl, M/C, M/c/C; yribl - B
rpan)
Nmsa 1 2 3
A X 0.4000 0.2828 0.0000
Y 0.0000 0.2828 0.4000
V| 4.0000 4.0000 4.0000
yr.V 90.00 135.00 180.00
np.Vx 0.0000 -2.8284 -4.0000
np.Vy 4.0000 2.8284 0.0000
|a] 40.2870 40.2870 40.2870
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yr.a 173.16 -141.84 -96.84
np.ax -40.000 -31.6784 -4.8000
np.ay 4.8000 -24.8902 -40.0000
B X 1.3798 1.2794 0.9798
Y 0.2000 0.2000 0.2000
IV| 0.8165 3.0635 4.0000
yr.V  0.00 -180.00 180.00
np.Vx 0.8165 -3.0635 -4.0000
np.Vy 0.0000 -0.0000 0.0000
la] 56.0305 37.6924 3.3650
yr. a-180.00 -180.00 0.00
np.ax -56.0305 -37.6924  3.3650
np.ay -0.0000 -0.0000 0.0000
S2 X 0.8899 0.7811 0.4899
Y 0.1000 0.2414 0.3000
V| 2.0412 3.2678 4.0000
yr.V 78.46 154.36 180.00
np.Vx 0.4083 -2.9460 -4.0000
np.Vy 2.0000 1.4142 0.0000
la| 48.0752 36.8504 20.0129
yr.a 177.14 -160.26 -92.05
np.ax-48.0153 -34.6854 -0.7175
np.ay 2.4000 -12.4451 -20.0000
S3 X 1.3798 1.2794 0.9798
Y 0.2000 0.2000 0.2000
V| 0.8165 3.0635 4.0000
yr.V  0.00 -180.00 180.00
np.Vx 0.8165 -3.0635 -4.0000
np.Vy 0.0000 -0.0000 0.0000
la| 56.0305 37.6924 3.3650
yr. a-180.00 -180.00  0.00
np.ax -56.030 -37.6924 3.3650
np.ay -0.0000 -0.0000 0.0000
F3 X 1.3798 1.2794 0.9798
Y 0.2000 0.2000 0.2000
V| 0.8165 3.0635 4.0000
yr.V  0.00 -180.00 180.00
np.Vx 0.8165 -3.0635 -4.0000
np.Vy 0.0000 -0.0000 0.0000
la| 56.0305 37.6924 3.3650
yr. a-180.00 -180.00  0.00
np.ax-56.0305 -37.6924 3.3650
np.ay -0.0000 -0.0000 0.0000
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Peakunn B knHematnyeckux napax. (H, Hw)
1 2 3
Mapa C cTtoukn. Peakuma Ha 3BeHO 3 CO CTOPOHLI 3BeHa O
|IR| 2467.8135 661.6156 1078.7323
yr. R 90.00 90.00 90.00
np.Rx 0.0008 0.0002 0.0004
np.Ry 2467.8135 661.6156 1078.7323
Peakuna npunoxeHa B OCHOBaHUW NepneHaukynsapa,
onyLeHHoro 13 napsl B Ha Hanpasnsawowyto napsl C
MoOMeHT cun peakumm Ha 3BeHO 3 CO CTOPOHbLI 3BeHa 0
M 0.0000 0.0000 0.0000
Mapa O ctonkun. Peakuusi Ha 3BeHO 1 cO CTOPOHbI 3BeHa O
|R| 7058.4288 4507.4140 1435.3895
yr.R -172.87 177.61 -25.03
np.Rx-7003.8189-4503.5072 1300.6199
np.Ry -876.3207 187.6268 -607.2323
Mapa A. Peakuma Ha 3BeHO 1 CO CTOPOHLI 3BeHa 2
|R| 7058.4288 4507.4140 1435.3895
yr.R  7.13 -2.39 154.97
np.Rx 7003.8192 4503.5072-1300.6197
np.Ry 876.318 -187.6268 607.2327
[Mapa B. Peakuusi Ha 3BeHO 2 CO CTOPOHbI 3BeHa 3
|R| 4837.2240 2787.5953 1340.0635
yr.R 1790 -6.58 175.82
np.Rx 4603.0552 2769.2387-1336.4949
np.Ry 1486.8171 -319.3820 97.7326
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9

HPUJIOKEHHUE b

IHepeyens poHaa uudppoBOro BUIEO MO0 TEXHUYECKON TEMATHKE

Jeranu

MallluH

[Ipon3BOACTBO POIMKOBBIX LIENIEN

HpOI/IBBO,IICTBO IMAPpUKOITOJIINUITHUKOB

[Ipon3BoaCTBO OOJITOB M raek

TpaucnoprH

bI¢ CpeaCTBa

ABTOMOOMJIbHBIE TAJIOTEHHBIE JIAMITBI

[Tpon3BOACTBO JIETKOBOT'O aBTOMOOWIIS

ABTOMOOMIM-aMbuOnU

HpOI/IBBO,IICTBO JICTKOI'0 CaMoOJICTa

BpOHI/IpOBaHI/IC JIETKOBOT'O aBTOMOOMIIS

MarrHa CKOpOr MOMOIIH

byrartu-Benpon

HpOI/IBBO,IICTBO MOTOIIMKJIOB

Bepronetst

[ToxapHbIli aBTOMOOHITH

BoccTaHoBJIEHUE TITUH

[Topuuu /IBC

3arura aBTOMOOUIIS

ABTOMOOMJIbHBIE IIMHBI

ABTOMOOMJILHBIN TOIUIMBHBINA OAK

Cy10BOI 1U3€IIH

Kapnepnsie camocBansl LIEBHERR

CynoBble ABUTATETN

KosecHble norpy3unku

yTI/IJ'II/IBaI_II/I}I JIETKOBOT'O aBTOMOOMJIS

[Tomgymku 6e30macHOCTH

3BOJIIOI_II/I$I aBTOMOOMJILHBIX I[BHFaTeHeﬁ

[TonBecHbIE MOTOPBI

OJBOJIIOLIHS BHEOPOKHUKOB

[Ipon3Bo1CcTBO aBTOOYCOB

JBOJIIOLIHS TPY30BUKOB

ABTOMOOWMJIbHBIN Oammep

OBosronus [[BC

ABTOMaTHYECKasi KOpoOKa nepeaay

DBOJIIOLMST MOTOLIMKIIA

ABTOMOOWJIbHBIN TEPMOCTAT

JBOJIIOLIMS CLIOPTKAPOB

ABTOMOOWJIBHBIN PaATOP

Dckanarop

AKKyMyJSITOpHasi OaTapest

[TpousBoactBo O10kKa JIBC

ABTOMOOMIIN C ABUTATCIIEIMU Ha aJIbTCP-
HATHMBHBIX BMAAaX TOIIJIMBA

[Tpon3BoaCTBO aBTOMOOUIIEH
Rolls-Royce, Land-Rover, Ferrari

[Tpon3BOACTBO IPY30BHUKOB

['py3oBuku «Peterbilt» fipon3BoacTso)

TexHOJOrH4yecKue MaluHbI

baneHHbIl KpaH

[lonBOHBII JIecOpyO

bensonmia (Mpou3BoJICTBO)

[Tpon3BoaCTBO KOMOAITHOB

BeTpoasekTporeneparopsl

[Ipown3BoacTBO poOOTOB

CHeroo4ncTuTeNb (MPOU3BOICTBO)

[Ipon3BOACTBO IKCKABATOPOB

JIeco3aroToBuTEIbHAS MallliHA

CamMOXO/IHBIN KpaH

Hy‘IHII/IC 3CEMJIAHBIC MAIlTMHBI

CTaHKH-aBTOMATHI

9BOJ’IIOHI/IH HaCcoCOB

[[Tararommit SJKCKaBaToOp

Boopy:xkenue u B

OCHHAasd TCXHHUKA

boeBble MalUHBI
EFV, «Striker», ¥puznmu», «Kyryap»

Opyxue Poccuun. HensBectHbie BHYKH
KanamrankoBa

boeBbie BUHTOBKH (JTydInas JecsITKa)

PakeTHBIE KOMILJIEKCHI

bomOapaupoBIKKy (JTydIias 1ecsaTKa)

C-400 I'puymd»

Beptoner Mu-24

bombapauposimk b-2 «Ctenc»

Beptonerst Mu-28H u AH-64

DBoTIOIHS 00EBBIX KOpadJeit
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3PK «[TaHmmpn»

Dcmuber; CHIA

VctpebuTenu (Jrydinas aecsTka)

Tanku (Tydinasi 1ecsaTka)

boeBast mammHa-pooot «Crasher»

TexHogorum

CBapouHbI€ IEKTPOABI

[Tonydenue 3010Ta

M3roroBiieHre aeTajged no MaKkeTamM

[Tonyuenue meau

M3roroiieaue kabdeneu

[Tonyuenue cranm

KOMHBIOTCpHBIC I1J1aThI

HOJ'Iy‘ICHI/IC IIJIaTUHBI

JINThEe 1O BBIIJIABISIEMbIM MOACIIAM

[Tpoueccop ITOBM

Ho>xoBKa no gepeBy

PoOoTu3npoBaHHBIN rapax

Ho>xoBka no merajury

Py4HOM MHCTpYMEHT

[Tonydenue TutaHa

Pynetku




