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OPENCIOBIE PEJAKTOPA

Runra H. B. Iyima — ruMm 0CHOBHOMY CBONCTBY MATe -
DPHB — NHEPHUM, NPOABIAIOMIEMYCS H B SBICHUAX HPHPOEL,
U B TDODEHWSIX 4YeldoBeKa. IHHMra jlaeT DPAaBIVIGHOE IIPef-
CTABIEHIIC O TOM, YTO TAKOe NHEPIU TN, eC/H pPacCMaTpH-
BAThL UX JBIJKEHIE B PaMKax KJIACCHYCCKOHl MEXaHHKN. AB-
TOP paccraspiBaeT 00 ICTOPHI M3yYeHHs MHEPIUM, BBIACHS-
©T NpoNCXO/K/ICHHE DA TePMIHOB B MeXaHUKe, KPHTHRY-
€T HeBepHBIe TPAKTOBRI MEXAHNYECKHX SIBJICHH, M 0cofeH-
HO NONEITKH CO3JIaTh YCTPOiicTBA (MHEPLOHBI), yCKOpeHHE
HEHTPa Macc KOTOPBIX NPOMCXOAMI0 OBl IOJ JeiicTBHEM BHY-
TPEHHHX CII 3a CYET BPAILATEJBLHOTO INIM HMHOTO JIBHKEHDI
COCTaBIIONIIX vacTeil 9THX YCTPOICTB IpH H30IANUH MX
OT BHCIOHIX BO3JEICTBIIL,

SHauNTeIBI0e MECTO OTBOAUTCT BOLOPOCY HAKOIIEHIIS,
XpaHenia I Jaibueliniero 1emecoofpasHoro pacxXopoBaHM
KUHOTIIMeCKOIl 9HEePTII BPAIjalomIIXesa TBEPABIX Tex, ocoben-
HO NPIMEHITENLN0 K Tpamemopry (aBroGycay, MeTpo) mH, B
TACTHOCTH, K CTONL HEOOXOAMMBIM ceifyac B HApOAHOM XO-
agiicrse morpyaunray. Ocofoe MmecTo 3aHIMaer OUIICAHIE
PagMIuHBIX YCTPOIICTB M IIX OCHOBLI — MaXxoBHKa. Muorme us
yerpoiicTs — IO TBOPYECTRA CAMOIO aBTOpa, MpIYeM HEeKo-
TOPHIC 113 HIIX OCYNIECTBIENBI HA MPAKTIKE 1l 0KRA3AJINCH BeCh-
Ma IepeHeRTHBHEMI, RomeTpynpoBaHie COBPeMEHHBIX Maxo-
BHKOB — HAROMUTEeil KIHETIHecKoil 9HEPrmH, INII TaK Ha-
BBIBAGMBIX CYHNEPMAXOBIKOB, TpedyeT OONBIIOro HHKEHePHO-
IO MACIePCeTBA, INPCOJOTEHINs SHAYHTENLHBIX TPYAHOCTEI,
CBABAHHBIX € IPOYHOCTLIO I HETOCTHOCTHIO CAMOIO MAXOBUKA,
CHIDKREIIIEM TPEHIsT, CO3JaHIeM PEeAYRTOPOB ¢ IIePeMEHHBIM
OepPeAaTOTHBIM YICJIO0M, [0JIrOBEYHOCTLIO YCTPOIicTBA, ero
DKOHOMIIIOCTLIO 1T T, I, ABTOP RHHIT BCe OT0 HPEKRPACHO
DOHMMAeT I KBAMI()IOIPOBANHO yKA3BIBAET HA BO3MOFKHOCTH
HCHONL30BANNA 8/1eCh IOCTENHIX AOCTIZRENNII HAyRIl 1 TeX-
TAKN.

B mMeroz0;0rieckoM OTHOIIEHIH BEChHMA HOJIESHO HPOBO-
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AMOE ABTODOM KHITH CTpOroe pasrpammienne MEAAY
JTa» MHED-

CBOVICTBOM HHEpIUM ¥ cmioif maepnmm. CiIoBoM «CI 1
LA B IPONNIOM HEPEeJKO HMEHHO U O0003HATAIN CBOHCTBI(I)
HHEPIUN, B 0OMIERNTECKOM K€ CMBICIe OHO BCTPETaeTCHd
ceitrac. CmoBo «cmiay, Kark HW3BECTHO, UCIOIB3YETCA B ca-
MBIX DAaSHBIX CMBICAAX — CHJIA YIPYrOCTH, CHJIA aaeKRTPIIeC
KOro ToKa, JKHBasg CcHiIa, CHJA yMa, IPUBBIYKI, xapaxTepa
HT. I :
Y10 jKe KACAGTCH MOMATIA «CIUTa WHEPIUII) B MeXaHIRe
TO 3[IECH ABTOP NPOABIAET MOXBAIBEYI0 KATEropuUINoCTE,
OTHOCS €e K PAa3pARY ICEeBIOCHN, BBOTUMBIX IS .\’“Df’m""m“
KOHRDETHEIX DACUETOB I, PABYMEeTcs, He CymecTBYIONIIX Ha
camoM jene, (pURTHBHEIX, Ha sTOM ciaeayer ocTanoBHTHCA
0co60.

HKnaccngeckas mexammka — 010 Kak
MOJlelh KapTHHSI MIpA, ABIKEHN DeaibHBIX TeJ, ONpaB/bl-
BAIOMasCsA HA NPAKTHKe C HCKIIOVNTENHHOI TOYHOCTDHIO.
Cnenyxomei’x II0 BpPEMEeHH MOJEeNbI0 ABIAETCH pessTHBICT-
CKAj MeXaHmKa, B KOTOPOif CyIIeCTBEHHYIO pOJIb HIpaeT
CROPOCTH DACIPOCTDAHEHIA HIEKTPOMATHNTHBIX KoTeOamni,
B UaCTHOCTH BHJINMOrO CBeTa, HPUHMMAeMasg B ypaBHOHHAX
ABIKGHNA 3a MNOCTOAHHBIY mapamerp. Lcum cjenmarb Ipe-
JICNBHENL TCPeXON| B pesyiabraTe yCTPeMJIEHIS JTOro Iapa-
MeTpa B 0ECKOHeYHOCTH, TO BaKOHLI PENATHBHCTCKON MeXa-
HUKH, WM MeXaHHKN CIIENHAIBHOIl TeOPHI OTHOCHTEIHHOC~
TH, 06pamaoTCA B 3aKOHEI MEXaHUKH KIACCHICCKOIL.

Tlonatusa mpocrpamcTBa, BpeMeHH, MacChl, CILIBL,
9HCIe CHIBl WHEPHOUN, B PeXATHBHCTCKOII MEXaHmke He-
CKOIBKO HHBIE, YeM B Kiaccmueckoit. VckmognTenpHoe 3HA-
YeHne UpHofperaeT MOHATHE BHEPIUI.

JanpHeimy maroyM sBIAeTCS, KAk H3BECTIO, MEXAHIKA
00Tmelf TEOPHII OTHOCHTENLHOCTH C e 3ABHCIMOCTHI0 KPHBUS-
HBI IPOCTPAHCTBA OT NPHCYTCTBHA MAcC If IPIHIIIIOM JOKAIh-~
HOII HEOTTIIHUMOCTII TOMA TATOTEHNS OT MOJMA CHJ IHepPIT
HEePeHOCHOTO [ABIKEHI,

Hemp3s1, Kak mpasmio, mepemociTh COAep/Raniie OTHEIh-
HEIX IOHATIIL I3 MeXaHUKI CHemUaXbHOIl I 113 MeXauuKki 06-
Ieli TeOPIII OTHOCUTENLHOCTH B MeXaHURY Kiaaccndeckyio. Ia
T0XyqaIomyIocs OPH 9TOM HEKYI0 9KIEKTHYECKYI0O MEXaHuKy
obpymmuBaerca aBTop kmmrm. M om mpas.

HKuraccuveckas Mexammka mocTymmpyer Hammuue «abco-
JIOTHOII» CHCTEMBI KOOPAUHAT ¢ HadaixoM B HeHTpe Mace Com-
HEYHOH CHCTEMBI I ¢ 0CAMH, HANPABICHHBIMH X (HETONBHIR-
HeIM» 3BeszaM. [IpocTpaEcTBO OpPHEAMAETCA 34 EBKIMOBO,

651 cnocoOpasHAA

B TOM
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BPEMA cCUNTaeTCS HE3aBUHCHMOIl KaTeropmeil, «aGCOTIOTHEIMY,
BCIOlY TEKYIIEM OJUHAKOBO,

Rampoe Temo (rowiee, mMatepmazbmas 109Ka) VCKOPAETCA
B TaKoOll cucreMe KOODAUNAT IION BO3JEiCTBIIEM JPYIHX Tel.
Mepa aroro BosfelicTBIM HasIBAeTCs CHIIOL, CLION (BIYEc
KO, I HBIOTOHOBOIT, eCTECTBEHHOI — O onpejeenno.
VYcropenue 00paTHO IPOMOPUEONANHLHO MACCe TEld, ero Mepe
unepnun. Bepen saxom jefictsus m paBHOTO, TIPOTHBOIIONOAHO
HaupapIeHHOr0 IPOTUBOAEHCTBIA — TpeTuil 3aKoH HbOTOHA.
Besikoil IbI0TOHOBOIT cIuTe, T. €. BOSNEHCTBIIO OJHOTO Teda Ha
Apyroe, MpHeyIna paBHas, IPOTHBONONO/RHO HANPABJIEHHAA I
MeliCTBYIOMAs 1O TOif 7Re MPAMOIl cHIa BO3AEIICTBI BTOPOTO
Telia Ha Nepsoe.

Berropubie Beimunmsr, xors Gbl I HassBaeMBIe 10 PSLY
OPHYIH CIVIAME I IMEIOTI{Ie Ty 7Kke Pa3MePHOCTD, HO He BLI3hI-
Bajoume (aGCOTIOTHOrO» YCKODEHHsS II He HMeloniue OTHOLIe-
HIA K TperheMy sarony Hsloronma, Takmm oDpasoM, He ABIA-
107cA (PUBIYECKIIMI, HHIOTOHOBBIMII ININ €CTECTBEHHBIMH CH-
mamu. Tarma 00pasonM, eciaw, IO ONpEAEIeHHI0, HMEeHOBATL
mochneaune CIUIbI PEAdbHBIMI, TO, KaKk cleJcTBUe, Bce Apyrme
CIUIBI, TAKiKe II0 ONPEJETeHMI0, HaJJIe;RNT HMEHOBATH, a B
PaMEaX KIaccHYeckoil MeXaHHKH H CYHTaTh, CINIAMI Hepe-
ANBIBIMT, (URTIBHLIMI, HCEBJOCITAME M Kak Jufin eme.
Bo pearom ciydae, Takue CUIIBI HE HHIOTOHOBEL.

Tax nasplBaeMble CHIBI HHEPIWN, BCTPeJalOI[HeCs B
KIIACCHTeCKOIT MEXaNIKe, KAK Pa3 U SBIAIOTCA B DTOM CMbl-
cne cusayi pukTHBEBIMD, B Kiacce pealbHBIX CHI, T. €. CIUI,
BBIZBIBAIONINX «abCOMIOTHOEY YCKOPEHHme M HMEIONIIX IIpOTIi-
BojieiicTBie, MX Her. B HCXOMHEIX ypaBHEHUSX ABIKEHHST IO
OTHOTIEHNIO K «a0CcoMI0OTHOHY cHcTeMe KOOPAWHAT, a TaK/AKe I
«ramTeeBoiiy (PABHOMEPIIO M IIOCTYNATENLHO IIepeMemarn-
uleifcss OTHOCHTETBHO «abcomorHoi») omm orcyrersyior. Ilo-
ABIAIOTCA CIIBI UHePIHIN JIAOTh OPH MOAH(PHRAINI 3amHCH
ypaBHenmii  JIBIGREHIT KAk O0003HAYCHHS OTAEILHBIX HX
YJIEMOB, COOTBETCTBYIONINX HEKOTOPHIM HCKYCCTBEHHO BBOZN-
MBIM  BERTOPAM, MOJAYJIb WOTOPBIX HMEeT pasMepuocTh
CILTIBL.

Cursl IHEPIUN B KIACCHYECKONl MeXaHIKe, B CBOIO oue-
pejib, EJATCA M A Kiracca: garambeposst u ditrepossr. Llog
NOCTeHUMIT TIPEIaraeTcs MOHNMATh COBOKYITHOCTE IEPeHoCc-
HBIX I KOPHOJNCOBHIX CINT MHEPIIH, BCTPETAIOMUXCST NP U3y~
YEHMII JBIAHIA 110 OTHOUIEHMIO K IOABIZRHBIM CHCTEMAaM
roopanuar, Bsemenme 1 gamaMOepoBBIX, I DINIEPOBBIX CIHIL
UHEPIHA 0Ka3bIBAGTCA MOJEBHBIM JUIA JOACHEUI PAA Mexa-
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TIUECKNX FABIEHIIT, COCTABIEHIA YXOOHBIX, nanﬁoqee mpoc-
THIX YDABHeNIil ABIVKEeHIA, ONpPefede A CII CBA3CI 11 BHYT-
PEHHIIX YeILTit,

Ilpn nemonbaosannn famaMOepoBBIX CILT IHEPUIH, 10 Cy-
1IeCTBY, NPOHU3BOAUTCA CIERYIOMAs MBICICHHAA ONepPaImsl.
«AbGcomoTHoMy» (WII O OTHOMEHNIO K HeKOTOPOIl rajiiee-
BOII CHCTEME KOOPAMHAT) JBIREHIIO MEXAHHITECKOil COBOKYI-
HOCTII MATEPHATLHBIX TOYEK JI00 Tel (TBEIJnI:I:\', SRIIREX,
ragzoo0pasHbIX) CTABUTCA B Kayk[0e MTHOBEHIE BpEMenn B CO-
OTBETCTBIE TOYHO TaKag 7Re BOOOpasRaeMas COBOKRYIHOCTL C
TEMII 7K€ (UBIIECKIIMI CIVTAMIT, OHARO «abCcoMOTHOY (1w 0T-
HOCHTEILHO DAIINICEBOH CHCTEMBI) Henonnnmﬂan—cnocoqj
PABHELII MTHOBEHHBII CHEMOK MBIZRYLIEIicsS MeXamiTecKoi
COBORYIHOCTII, TIPOM3BEJIEHHBII (a0COMOTHO» HeTMOIBIHHEIM
nabmonarenem. Kampmas narameposa ciia paBHA HPOIB3BE/E-
HUIO BIEMEHTAPHONH MAaCCHI MEXaHMYeCKOIl COBORYIIHOCTH Ha
ee «abeomoTHOR) YCKOPEHIe I HATpaBIeHa B HPOTIBOMOIO/-
1y10 cTropony. Bemencrsme aroro ecam K Rajkmoil DiIeMeHTap-
T0if Macce BoOOpayikaeMoil COBOKYIHOCTII NPINIO/RITH COOT-
BETCTBYIOMYI0 AalaMOepoBy CHy IHEPINII, CINTas ee yClIoB-
HO Kak Ovr (husmueckoit («KBa3WHBIOTOHOBOITY ), TO TaKas
COBORYNHOCTHL OCTAHETCA HpeOBBaTh B «abCOMOTHOM) IIOKOE.
(Dusmeckue cmsr m gamaMGepoBHI CINIBI IHEPIINI 00Pa3yioT
B3ANMHO yPaBHOBELIEHHYIO CHCTEMY CILI, KOTOPYIO MO/KHO Ha-
3BaTh (HalaMOEpOBLIM paBHOBeCHEM». BHyTpeHHIe yCIIHs I
CUJIBI  PEAKIUI, pasyMeercs, OCTAHYTCS TEMII ;K€ 1 MOTyT
ONPeNeNATHCA MEeTOHAMII CTATHKI, YTO, KAaK TPABINIO, Ha-
nIsHee,

B camoyM peme, maxoBuk mim Bepenka, YAeD/RIBAIONIAs
ABIURYIUICA 110 ORPY/RHOCTH KaMeHb, PABPBIBAIOTCS B DTOIL
BOOODWRAEMOIT cxeMe (PHBIMIECKIMIT CINTAMIT, PABHBIMII TEHT~
POOE/RHBIM CINIAM IHNePHII, KOTAa TOCTENNNe CTAHOBATCS
Jocrarouno Gomsmmyir. OQEAKO B COOTBETCTBII € 3aKOIMAMII
IJIACCITYECKOT MeXaHNKH paspymieHiie MaXoBHKa IR 00phIB
BEPEeBKIL TIPONMCXOAAT BCAEMCTBIEC IIEI0CTATOMIOIN ITPOTHOCTH
HX Mareprnaia, ne HO3BOJSIONEIT OCYIECTBITL 34 [aHII0e JIBH-
kernte ¢ GONLIITIMIL YCKOPeHITAMII,

Crenyer, rakma 00pazoM, TOMHITH, UI0 (IATANMOEDORO
PABHOBECHE» ABIAETCA JIIIL BOOOPARAEMOIT MOIETBIO, TOU~
HEE: PACYCTHON CXeMOIf UCTHHHOLO «abComOTHOTO) JIBIIKE=
Hiifd, 1T aJraMOepoBsl CIUTEL MHEePHUT Kak guamnieckne (peain-

1ble, 110 OlpejlelIennio) e cylecTsyoT. B pamMrax wiracem-
YECKOIT MENAMIIKII — 9T0 JIIIIb yHOOHBIE BCIOMOTATEILHEIS,
HCKYCCTBENI0 BROJIMBIE BEKTODHEIE Beamunubl, To jke QTHO4
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CHTCA II K 9ILTEPOBHIM CIZIAM IHHEDINHN, KOTOPHIE TO3BOAAIOT
HCTHHHOE [BI/KEHIE YCIOBIO PaccMarpuBarh Kak «adcomior-
HOe», A IMEHHO, BHOBb BBOJIITCA NeHTAYHAS 3aAaHi.oif B000O-
PayRaemMas MeXaHIYECKRAT COBOKYIHOCTH, Ha KOTOPYIO AeifcT-
BYIOT TOYHO TaKme 7Ke HBIOTOHOBEL (T.e. (uamueckme, I
€CTeCTBeHHBIe) CIMIEL AGCOMIOTHOE JIBIZKEHIE TAKOIl COBOKYI-
Hoctn Oymer TOUHO KONUIPOBATH OTHOCHTENHHOE JBIKEHIE
HCXOJHOIl, eCIN K HLIOTOHOBLIM CIMIAM J0OABATHL eIIe OO0~
Hureapubie Qnanuecknme cmisl, OHE, KaKk HeTPYAHO COODpa-
8ATh, COOTBETCTBEHHO PABHBEI BINIEPOBBIM CHJAM MHEPINI,
O0YCIOBIEHHBIM OTHOCHTENLHBIM JBI/KCHIEM DEATBION Me-
Xanuyeckoll COBOKYIHOCTH 10 OTHOIIEHHIO K 3afaHHOIl 1OJ-
BURHOIT CIICTeMe KOOPALHAT,

Tarny o6pasoM m smech, M0 CYIECTBY, HCIOIB3YETCA He-
Kasg MOJeNb HCTIHIONO JABNRENIIA, B KOTOPOI 9HJIepOBEI, T.e.
TIEPeHOCHbBIe 1 KOPIOJIICOBEY, CINIEI MHEPIIN CTAHOBATCS Kak
Ot peamsmervm  (husuveckmym cmramm. OgHAKO 9TO — BCETO
mmms Moxens. IIpi Topyoskenun srese3Ho0posKHoll mraTdop-
MBI IIIOXO YKPENJIeNHbll mnpexMer HaUNHAET JABI/ReHHe II0
OTHONICHNIO K HEeil He IOTOMY, YTO HA HEr0 HAYMHAET JeiicT-
BOBATH CINIa MHEPOuU nepenocHoro psmkenms. G Toykm 3pe-
HHS KIAcCHYeckoil MeXaHNKI OH HNPOCTO CTPEMHTCS IPOAOI-~
JRATH TO ;K@ JBHZREHTe, YTO I A0 TOPMOREHNsd, YAep:KiBae-
MBI B KaKoii-TO CTeNEHN CINIAMIT, PA3BHBAEMBIMI KPeITeHIeM
®  mrargopme. Opmaxo mepBag TpakTOBKA ~ HArI/HEE.
Hamo nnmp T09HO OroBOpmTL, 4TO IIAT(OPMA IPHHIMACTCS
VCIOBHO 32 HENOABI/RHYI0, T BCJIEJCTBHE JTOT0 MaAJIeIRAT
ppecTn Kak 051 uanmueckue («KBasHHLIOTOHOBEIY, 00 OHI HO
HMeIOT HIKAKOTO OTHOIIEHHA K TpeTheMy sakomy HboroHa),
CHJIEI, DABHBIe IEPEHOCHBIM cmitay mEepmun. Y Torpa Bee cra-
TOBHTCA SICHBIM 1T BEPIBIM.

B sakmoueHne oTMeuy JCHYI0 TPAKTOBKY ABTOPOM OTNpe-
JieIeHNA (JIBIZKEHIe 10 nHepnums. B camoM mene, cTporo ro-
BOPA, JBIZREHIE 10 NHEePIIIT BO3MORHO JIHOIb y Tela, mepe-
MEIAIOMEerocd MOCTYNATeTbHO IIPI OTCYTCTBIH BHEITHIX CIJL.
Tewm ne menee B OblTy Tax ofo3HavYaeTCs JABIEHNE IPH Ma-
JOM COMPOTUBIGHII, TATpIMep aBToMoOmIA min Toesjga Ges
TOPMOB0B 10 TOPH3ONTAILIOMY IyTH. Bpamenue MaxoBHKa,
ero BpIOET TPH MAJOM TPEHAN B HOMIIAMHUEKAX TO/KE MORHO
YCIIOBIO OTHECTH K ABIGKEHHIO (BPAIIEHNIO) IO IHEPIHIL.

A. 10. Hwaunckuti



— Korjia Bech 6emami BEITIEN, aBTOMOOHIR
NpNEYAGIEE Ob  0CTAHOBHTLCSA.. JI mocie

aToro emd GoaTAOT 00 IHEPIUIL, rocmofal.
Hy He cMemHO 2.

A. Tawex. TToxoxAeHNT 0PaBoro coaaaTa IlIseiika
BO BpeMsI MIPOBOIL BONHEL

OT ABTOPA'

[asaiite BMecTe mOcMeeMeA HAJ HEBE/KECTBOM MONKOBHIKA
Kpayca don Ilemrepryra, npomanecmiero ¢ToJqb HEEIyIo Ti-
papy, HO, MOCMEABINNCH, 3agyMaeMcsA. [leiflcTBHTENbHO, & Kak
ke uHepnuA? Benb rosopAr, 110 aBTOMOOIIE IOCTE BBIKIIOUE-
HIIST ABUPATENs ABIZKETCS MO mHepmum. U B IIKOJIBHBIX yued-
HIKaX HAUNCAHO, YT0 ABH/REHHE 10 MHEPIHIN — PABHOMEPHOE,
npmosmuneitroe. Crano 65iTh, TaMIEKOBCKIIT aBTOMOOIIIB, JIBY-
TafCh N0 MHePIUH, eXayk OBl 40 CHX HOp U IPOJOIZKAX OBl
€Xarhb Iexyio BeTHOCTE.

Hano samermrs, uT0 ramexoBckmit repott — He eJIHCTBEN-
HEI{, KTO WMeeT MOCTATOYHO TYyMaHHOE IIpefcTaBlieHHe 00
uHepmmr. K cosranenmio, HecMOTpS HA IOIHYI0 ACHOCTH DTOTO
TIOHATISL B KIaCCHYECKOIl MeXaHmKe, HEOPABIIbHAA er0 TpaK-
TOBKA MIMEET MecTO 10 ceil feHb. 1]enbio 5Tolt KENKKI 1 ABIIs-
€TCA TONBITKa NOIYJNAPHO H3I0MHTH HPAaBMIBHOE, C TOYKI
8DEHISA COBPEMEHHOH MeXaHHKH, BO33peHIIe HA MPOOTeMs
HHEPLUI II Tak HasblBaeMble cHasl nEepunm. IIpn aToM Teope-
TIMECKIe pacCy:kAeHHA M Goabmieil [oKazateJbHOCTH LOJ-
KDIULAIOTCA  NPAKTHYECKIMI — OPHMEPAMIN  OMHCAHIEM
YCTPOHCTB, HCHONB3YIOMNX B cBOeli pabore maepmmio (kcra-
TH, BECHMa IIePCIeKTHBHEIX).

B sakmovennnm pasGupaloTcsa 0CHOBHBIE ONINOKI, CBA3AT-
HEIe ¢ HeOpPaBUJIBHON TPaKTOBKOH CHII MHEPIHHU, X JeHCThisg
Ha PeaNbHbe MEXAHHYECKHe OMOTeMBI. PaceMaTpmBaloTes it
(Baraj0IAkIe) IPOABIEHNS MHePIUH, AA0IIue HOUBY JIA 110~

TIBITOK CO3/[aHNsA «06e30mOPHBIX HBIZKATENEN)» — TaK HAa3bIBae-
MBIX HHEPOONJOB I aHAJOTHYHBIX «XIIMep» B TeXHUKe,



T'nasa T

GU3NKA O WHEPIIIN

Yo raxoe uHepmua?

«Vnepmusa» — (inertia) B mepeBofe ¢ TATHHCKOrO O3HavaeT
«noxoii», «Gespeiicrsmes, Ilof mmepmueir, MM IHEPTHOCTHIO,
TOHEMAIT CTPeMJIEHHe TejJa COXPAHITH HEH3MEHHBIM CBOE
COCTOANNE TI0 OTHONICHNIO K NHePIMANLHOI (B HEpBOM MPIi-
OuniRennn HemoJIBIRHOI) cucreme orcuera. To ecTh ecam ia
Tello e JeiicTBYIOT HNKaKHe BHENIHHE CINIBI (IPICIOfeHHbLIe
€O CTOPOHBI APYPIX TeJ U BOODIIE OKPYIRAIOMEil Cpejsl) Il
€CI HTIL CINIBI YPAaBHOBENIMBAIOT JAPYT APYra, TO TEN0, W,
IIC Kpaiineii Mepe, IEHNTD €ro MAacchl, COXPAaHJET COCTOAHNIE
TIOKROA I PABHOMEPHOr0 MpPsMOJHHEIIHOr0 ABIGReHNs (a 910
B KIaccuueckoil MeXamuKe To jke, 9T0 IIOKOIl,— TAR Ha3bIBae-
MBI OTHOCHTEALELIL 10K0i) . Eeim ke Ha TeI0 I 3aMeHaI0-
WYy ero MaccuBmylo (MarTepualbHylo, T. €. He reoMeTpuye-
Y10, a 00JajalomyIo KaKoii-T0 pea’ubHOI Maccoil) TOIKY
JleiicTpyeT HeypaBHOBeINeHHAs CIHCTeMA BHEIIHUX CUJ, OHO
TIOCTeNeHHO HAYNHACT MEHATH CKOPOCTH CBOMX TOYer (Mac-
CHBIASL TOUKA — coOCTBENHYI0 cropocerh). Iloj peiicTBHEM
OMIAKOBBIX CI Oonee nmnepouonnse rena (Gomee mHepTHEIE)
MeJuierinee 13MeHAI0T CBOI0 CKOPOCTh. HOHEYHO, CIOBO «MO-
CTEIIeNNO» CTPAHHO CIALIIIATL, KOTAA pPeub HAeT, HalpIMep,
00 ymape mim BRICTPEe, 1O TeM He MeHee CKOPOCTIL If TamM Me-
HAIOTCA IIOCTENEHH0: He MPHOBEHHO. PasroHsIONyIocs IIylio
L OMITHAPHKLL 1Iap MORHO CKOPOCTHOII KIIHOKaMepoil sa-
cHATh HA INIEHKY 1 yOexntsest, 4To Tejo (map M IyJst)
upuodpesno CKOPOCTHL He MIHOBCHHO, & IOCTENEeHHO — IIPaBiia,
oueHb OHICTPO.

Mepoit mEepnum TeNa ABIAETCS ero macea. Ilpmpopa mac-
Cbl IOKA He BBIACHEIA. YCIOBHO OPHHATO CYNTATH, UTO MACCA
DIIeMEHTAPHOIT TaCTHIBI OIPeesseTcs NOJAMHT, ¢ Heil cBA3Al-
TLIMI,— 9IeKTPOMAaTrUITHEIM, AAGPHEIM H [AP., OAHAKO KOII-~
WecTBEHHOI TEOPHI MAcCHl elle He CO3[aHo.

TIposBisieTes CBOIMCTBO HEEPIHHE B TAK HasbIBaeMOil HHEp-
TuanbHOIl cHeTeMe orcyera. Pamee MEI TOBODINIH, YTO B mep-
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BOM upuG JTIReHIN 9T0 — HemojBIRHAas cuerema. o sejn Hil-
Yero abcodiOTHO HeNnoABUKIOr0 B MHpe HeT — Bee IIBII/KETCH
JDYT OTHOCHTEeNLHO APYTd, SeMiIs BPAIAETCS BOKPYT CBOGH
ocu i Boxpyr Comuna, He ToBopa yske 0 BO3MYIIEHNAX ee ABH-
JReHIs U3-3a [BIiKeHms apyrox miramer. Conmre JBHKETCA
OTHOCHTeNbHO NenTpa Lamartmkm, a lajakrura pasderaercs
OTHOCUTENLHO LEHTPa MEPA, ROTOPHIL.. I T. /L.

Hak ke torga ObITh ¢ MHEPIHATLHOI CICTEeMOIl 0TCUeTa,
T7e CIpaBeJyIneE 3aKOH WHEpPIuH, TOBOPAIINIL, YT0 MaccuBHAMA
TOMKA, ECHN Ia Hee He JelicTBYOT HHKAKHE HeypaBHOBEIIeH-
HbIe CINIBI, HAXOANTCA B COCTOSHIN OTHOCHTENHHOr0 MOKOA,
7. €. OHA MO/KT OBITh HENOJBIRHON OTHOCHTENLHO KAKOM
HuOyNb THEPIHAILHOIl CHCTEMBI OTCYETA LI ABHraThCA PaB-
HOMEPHO I npmxonnﬂeuuo OTHOCHTENHHO Hee Wid JPYyroi
HHePIIATbHOIl crucTeMbl? Boiee Toro, Beskasd cucTeMa OTCYe
T4, ABI/RYIIAACA DPABHOMEDPHO II IPAMOJIHEHHo IO 0THONIEe-
HIOIO K MHEPIUAJLHOil cHcTeMe 0TcueTa, cama jejraercda umiep-
nuansuoii. CrefoBaTensno, MOMKeT CyI[ECTBOBATH CKOJILKO
YIOHO NHEPHUANLHEIX CHCTEM OTCYeTa, T.e. elicTByer HpiH-
OUO OTHOCHTENLHOCTH (IPUHIII OTHOCHTENLHOCTH KIACCH-
9ECKOIl MeXaHHKI — He MyTaTh ¢ Teopueil OTHOCHTEIbHOCTH
Diinurreiina).

Ojuaxo ecanm mama cucTeMa OTCHUeTA ABIKETCS IO OTIHO-
MIeHNI0 K IHePHIAIbGHON CHCTeMe HepaBHOMEePHO MM Hempsi-
MOJUNEIHO, TO OHA HE MOKET OBITh IMHEPHUAILHOH, TaKk KakK
B Heil y;ke He Oyaer cobmofathesa 3aKOH MHEpPINH, e Gymyr
OPOABIATLCA CBOICTBA MHEPIIE MAacCHBHBIX Tes, & ClIefioBa-~
TeJLHO, IIOTEPSIOT CBOIO CHIY 3aKOHBI ABHMZKEHIA Il COXpaHes
HHSI — OCHOBHEIE 3aKOHBI Mexauuki. IIpomaoiiier 910 HOTOMY,
UTO NOMeINenHas B HeHHEePOUATbHYIO CICTeMy MaTepuajlbHasg
TOYKa OyHer IMeTh yCKOpeHne jaje IPH OTCYTCTBII BHEIs
HIX JIeIICTBYIOLUIX CINI, IIOCKOJABKY Jaske Oea Hux oma Oyjer
Y9acTBOBATE B YCKOPEHIOM IIOCTYHATEIHHOM I BPallaTelhe
HOM JIBUZKEHIII CaMOIi CICTeMBI 0TCYeTa.

Taxmy obpasom, mmepmuanbHasg CHCTEMA OTCYETA — o
BCero JINIIb Hayunag aberpaknnsa. Peambnas cucreMa orTcuera
BCErAa CBA3LIBAETCA € KAKIM-INO0 KOHKPETHBIM TEJOM —
3ewurei, Kopmycoy Kopabis, caMolera TN aBTOMOGINIS, K0
T0poe He HeNoABIKHO. Eeam MBI 3aX0THM HMETH OYeHh T0Y-

nyio (abcoaioTHas meNOCTHI/RIMA) IHePIIAILIIYIO CcrCTeMy
orcuera, To A0JM/KHK Gyaem momecTurs ee mentp B mentp Comrms
Ija — rounee, B IenTp Maccsl ComHEYHON CHCTEMBI, a OCH Ha«
npaBuTh Ha TP HemoABIsKEBE (YCIOBHO) 8Be3MbL JIis 60in-
IIHCTBA jKe TeXHIYeCKHIX 8ajadY MenTp HHEePHUAILHOM cucTes
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MBI MO;KHO mepemectn m3 memrpa ConHnma B TEHTp 3eMim,
a ocH HampaBHTL HA Te 7Ke 3Be3jibl. B ovens rpy6ex cayTamx
CIICTEMY MOKHO JRECTKO CBA3aTh ¢ 3eMueil, Ho TyT ee Hemmep-
OUANLHOCTD BHAHNA y/ke IIAs0M: [ABHZKETCS [0 KPYLy MasT-
i Oyko B Mcaaknencroym cofope; PERIT CeBEPHOTO HOTYIIa~
PHA IOAMEIBAIOT OpaBhie, a I0JRIOTO — JIeBbIe Oepera; myimed-
HOE f7Ip0, BEICTPENeHHOe BePTHKAJIBHO BBEpX, Hajaer He 00-
PATHO B JKEPII0 MyIOKH, & JAJIEKO B CTOPOHY, II T. IL.

Rax supuM, nomsrme nmepmmm — mempocroe. 1loaTomy
HMeeT CMBICH HaJaTh ee M3ydYeHHe, TAK CKas3arh, C HCTOPHI
BoIpoca: jaBaiite mepenecemcs B [pesmioo I'pemino — Kobl-
6ers mAyKm — I HOCMOTPHM, KaK B AHTIYHON MEXaHIKE 3a-
DOFRTAIOCH HOHATHE ITHEPIIIL.

Muepnus b auTHIHOI MEXaHHKE

Teopermueckas mexanmka popmrach B [Ipesmeit Cpenmm B
V B. 1o =. 9. MnTepecno, 9to aTa cTporas I TOUHAS HAayKa MO-
JyumTa CBOe HAYalo B Tearpe. ['PeYecKoe CI0BO «MeXaHé»
(Povf) mepBOHAYANBIO 0003HAYANO0 HOABEMEYI0 MAIIUNY,
RKOTOpas B Tearpax mOJNIMAaja U OlycKalla akTepoB, I300pa-
/mapmmx Oorop. I'maBmas wacTh MEXaENKI — AUHAMIKA, Hay-
Ka, I3y9al0ONIas JIBIZKCHIE PEANbHBIX (MACCHBHBIX) TEI HOj
REICTBIEM CINT,— PACCMATPIBAETCS y/Ke B COYMHEHIAX Api-
croreqst (384—322 r. o m. 5.). ApHcTOoTeah MOK MEXaHIde-
CKIIM JIBIKENTEM MOHAMAT U3MeHeHme Mecra. [JIa coBpeneil-
HEBIX JIOJIeil CYIIeCTBENN0 HAUPABICHIE [BIGKENIT, KyAa JBi-
JReTes TpejMer. [[PeBHmx rperop ke MHTEPecOBATI TOJIBKO
AATATBHAA 1T KOHeMIaA TOURIL IBIGKEHIA. DTO BHIBBIBAJIO 13-
Becrmyio nyranmmy. Hampmyep, kar GBITH ¢ ABIZKEHIEM MO
rpyry? Bemn smech mENB3s WETRO HA3BATH OTHPABHYIO I KO-
HEYHYI0 TOUKI, He 3mag manpasrenus pasmkenud. [looromy
ApUCTOTENb 1 ONPEJIeINT KPYroBoe ABIGRENIIC KAk JBIKeHNne
«113 Tero-Audyjib B TO camMoe» 1 0co00 TOAIePRIBAT, YTO Kpy-
rOBOE JIBIZKEHIE HEOrPAHIYEHO.

Apuerorenrs PasimIal ABa BIJIA ABIGKEHIA: eCTeCTBeHH0e
n nacmianecrBeHHoe. [erecrnennoe BIUReHIe IPOHMCXOAIIO
cano codoii Ge3 ByMelaTenseTBa nocroponneir cinet, Hacmiber-
BENHO0E Jke TPeOoBAN0 HEeROTOPOro «Apuraresay. Taroii ABu-
rarenn jgoden Obur OBITH 00 PACHONOAEH B CAMOM
NBIGRYIIEMCS Tewe, JI00 HaXOJUTECA B HEmocpefCTBeHIOM
KOHTaRTe ¢ HIM. B Hamem moHmMaumi ecTecTBeHHOe ABIIREe-
nue, ABIKEHHE 0e3 IPINIO/ReHIA CINI — HT0 HHEPIIOHTIOoe
nemkenne. Ho [pennie rpeRn 8ech MMeEJH B BIY HEUTO HIoe.
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EctecTnenEOe ABIKEHNE, MO X MHEHHIO, NIpE/CTABIAIO

000l CTpeMIeRne Tea 3AHATH CBOE (@CTECTBEHHOE) MecTo B
mMupe. JIns TAMKENBIX NpejMeros, HaOpEMep: Kamueif, Merall-
JHYECKNX TPEfMEeTOB M T.I., TAKHM eCTECTBEHHBIM MECTOM
Obuma semus, [l merkux e Tell, HAIpEMep OTHSA, eCTeCTBEeH=
HEIM MecToM Obl1o HeGo. [ToaToMy Kamenb caM IO cebe Iajal
HA 3EMITI0, BHU3, A OTOHB CTPEMINICS Ha HeG0, BBEpX. I1 1005l
HU3MEHNTH BTO ABIJREHHE — HHAYe IOBOPH, IIOMHATL KaMeHB
HABEPX INIH COMTH INIAMA BHUS, HyKHO OBIIO NMPINIOKUTL CIVLY.
9TO eCTECTBEHMNOE CTPeMIeHHE Tel SaHATH (CBOH» MecTa
HAgHBANOCE pomé (ponf). B mmkEEM, TOMTYHHOM MIHPS,
I[ie BCE MMeJI0 HAYaNo Il KOHEI, ecTeCTBeHHOe JIBIKeHHe 0=
7KHO OBITH TIPAMOJNUHEIHBIM, 9TO0B! TaK/Ke IMeTh Havalo M
KoHen. B mepxmen ske, HamuyHHOM MHpe, T7ie BCe ABIIOCH
BEUHBIM U HEH3MEHIBIM, €CTeCTBEHHOE [BIFREHHE MOIHO
GBITH BEUHBIM I HEH3MEHHEIM — M, CJIefI0BATENbHO, KPYTOBLIM A
PaBHOMEDHBIM. Takmy mM Kasamoch MBI/KEHIE CBETHI. 910
OPEACTABIEHNE 0 eCTeCTBOHHOCTH KPYTOBBIX JBIZKEHHHE JI0-
o naske no Iammies, KoTopslit camTam;, 4T0 ABIKEHNE II0
MHEPIUI T0IKHO OBITH KPYTOBBIM. -

Hax Bumpum, momsrme pomé — ecTeCTBEHHOE JBHKEHIE —
CO0TBeTCTBYeT mamlemy wmomarmio umepmuum. CoBpemennoe
HOHATHE HHEPHUH CBA3aHO ¢ IMOKOEM WM OTHOCHTENLHBIM
1I0KOeM Tella — PABHOMEPHBIM NPAMOINHEIHEIM (BUZKEHHEM.
Ecmn jxe maxopsmeecs B TaKOM COCTOSIHII T@IO BCTPETALTCS
C TIPeNsITCTBHEM, HOABHKHBIM OTHOCHTENBHO HErO, TO BO3HH-
KaIOT peavibHEIe CHJIBI, JeHcTByIONIme Ha TEJO, I B OTBET Ha
9TO PeAKOUS Teja Ha JeiicTBHE HTHX CIVI. ¥ APEBHUX jKe Ipe-
0B, Ha000pOT, eCTECTBEHHOE ABIKEHNEe HAYMHAIO HPOABILTH
cebs Torga, Korga ABIVKYIIEecs TeNo BCTPedualo IpPemATCTBIie.
Eenn B or1o Bpems kaxag-mm6o TOUKA TelNa OKAa3LIBATACH Ie-
HOABIZKHON, TO HHEPHOUs OCTANHHBIX TOYEK BaCTaBIAIA WX
1POJI0JIZKATh CBOE [BU/KEHHE, T. €. BPAIIATHCA BOKPYT HEIIOH-
BmkHOIT Touky. Takylo KapTumy MOKHO HAGIIOZATH Ma CHO-
KOI{HOIl peure, KOrfa IMBIBYIIHil MIOCKUIT IpeaMeT, HanpuMep

JIICT (haHepHI, CTANKUBAETCS ¢ TODYAIEil 13 BOALL BETKOI m
HATHHAET MEIEHHO II0BOpavmBaTheA BOKPYr Hee. Tarmm
006pa3oM, pomé HpoABIANOCh B BUJE BpAN[aloIiero MOMECHTa,
Ecmn ppmykenme pasmmamerx ToWer Teya IHeiTpamizonarh
(manpiyep, COENIIHEHNEN ¢ TAKUM JKe TENOM, BPAIIAIONIUMCS
B, IIPOTHBOIONOREYIO CTOPOHY), TEI0 OCTAHABIIBAETCH It
HACTYNaeT COCTOAHIE DABHOBECHS IIOf JAEHCTBIEM ABYX OJfi-
HAaKOBLIX, HO ITPOTHBOMONOKE0 NAOPABICHHLIX MOMEHTOB,
Uro e KacaeTeA HACHILCTBEHHOO BIZKEHIS, TO, KAK MEL



Y#Ke TOBOPINIH, JUIST €ro BOSHNKHOBEHNSA Hy/KHA CILTA, HTA CHIa
Geuta Hassama ApucroTeren NuHAaMHC  (0Oplg) | ompe-
Aeena CIefyIomuM XUTPEIM 00pa3oM: ecan o — ABIKYIIee,
B — aBmRIMOE TEmO, { — OAIHA, Ha KOTOPYi0 OHO OPOABHHYTO,
A —Bpeys, B Teuenue KOTOPOro OHO ABITAIOCH, TO B TaKOE
Ke BPEeMS CILIAQ, DABHAS ¢z, IPOJBHNET IOJOBHHY P Ha ABOIi-
Hyl0 JUIIHY Y, a HA QIHHY Y — B noxosmmy speyeni A, ITpu
9TOM CUIITANOCH, YTO ABI/RYINEE H JBIGRIMOE Teaa HaXOZATCH
B HEIOCPEeCTBEHHOM KOHTAKTe.

B copemenmbix ofosmagennax gopmyTa ApPHCTOTETA BL-
pPajRaeTCA Tar:

s i
P=k=—, (1.1)

rie F — cuma (y Apucrorens «), P— Bec JBIGKEMOTO Tena,
L — mmna pswmenns, 7 — ppeMs gBmRenms, k — xodddu-
IUeHT IPONOPIIOHATLHOCTH, NOAPASYMEBABIINIICS ApHCTO-
rexey. Bexmmunma P y Apumerorerns mMera K Becy, a TeM doree
K Macce TeJa, NN KOCBEHHOE OTHOIIEHHe. P — 3T0 COIpo-
THBJeHUe ABIZReHm0. IIpnm jBmReHHm IO TBeppoil mOBEpX-
HOCTH OHO NPHMEPHO IIPONOPHHOHANLHO Becy (cmie TasKe-
CTH) rexa, BEIPAREHHOMY epes Koa(hdumment, paBHELT K0a@-
(IIUEeRTy TPeHNHA CKONB/REHUS INIH KAYeHHST, B 3aBHCIMOCTII
OT TOTO0, KAK ABHIaJOCH TEJO — BOJOKOM ILII Ha KROJecax. HO
€cinI Tel0 ABUTaeTca B Boge (Kak JoiKa), TO CIVIA CONpPOTHB-
JeHHA TPIMEPHO IIPONOPHHOHAILHA CKOPOCTH, a He Becy
Teia, 1 (PopMyIa APHCTOTENA TePAET CMBICT.

Muorga dopayny ApucroTens 3aniCHBAIOT I TaK!

F=mv, (1:2)
Tjle m —Macca Tela, U —ero CKOPOCTb, B CpEJHeM paBHAS
L/T (n3 dopuyast 1.1). Opraro morsATme Macest GHLT0 HEM3-
BecTHO APUCTOTENIO, a I BEININNA, CTOAMAS Iepey CKO-
POCTHIO,— MO CMBICJAY HE Macca, a CHTa cONpoTuBIents. ITofx
cIIoii ApHCTOTelNb, CKOpPEe BCEero, MOHIMAN TO, 9YT0 Ha COBpPe-
MEHHOM #A3bIKe Ha3bIBaeTCs MOIHOCTLIO. Talcoe aHTHYHOC
BO33DENIE Ha CINLY 0TPA3MIOCh HA CYIIECTBYIOMet 10 ¢IX 1op
©J[IANIEe MOI{HOCTH — JIOMIafuHOli cuie. B 1eiicTBOTeIBHOCTIE
Jke JOIIAMIHAA CINIA — 10 He CIa, a paboTa «ITATOEHOIN
JOMIaJ, OTHECEHHAS KO BPeMEHH, B TeYeHIIC KOTOPOro 3Ta pa-~
6ora ObLIa COBEPLICHA, T. €. MOIGHOCTE ‘. VI BOBHIKIA 9Ta e~
HATA KAK KOMIIYECTBeHHAs OIeHKA IapPOBOIl MAIIHHEL II0 MO~

§ CymuocTs APHCTOTENEBCKOI CINIEI MOATBED/EAACT I TePMITHOIOTIL:
@CJI yUeCTh, UTO TPeveckoe OWGMLG IEepeBOJNTCA TATHHCKAM PO-
tentia, 9T0, B YACTHOCTH, COOTBETCTBYET (hPAHIY3CKOMY puissance,
T, €, DYCCKOMY (MOIIHOCTEY, ~ g



HOCTI, 4, KOHEYHO, HE TO CIUTe, KOTOPAs B OTOM cIydae HE
HMeeT MITKAKOTO CMBICHA,

TlonpoGyey ompegeanTs [ABIzKeHEe IO MHEPIUH IO Apmc-
ToTeNeBCKOlT hoprye, Samenms B dopmyae (1.2) maccy i
TOii CONPOTUBIENI U TIpUIICAB K Becy P Koddhumuent mpo=
HOPIUONATBHOCTH, HATpEMep Kod(gunuent rpenus k, mMOIy=
M

F = kPv. (13)

OueBujno, eca cHia paBHEA HYIO, TO I CKOPOCTH oyner
Taroit sxe. Ho Apucrorens mpexrpacHo 3Hal, UTO CTPEId, BRI
DyNEHHas U3 JyKa, IPOXOIIKAET ABHTATHCH yike Iocae TOTO;
KAk Ha Hee IepecTaer AeifcTBOBATH CIJIA TETHBEI; IPOOTRALT
TeTeTh KAMEHb, BHUTYIeRHEIT 13 pyku. Ha ato y ApucroTeli
GBLT CBOII OTBET — TaK HasbBAeMAS TEOPHs AHTIIEPICTACHCA:
Cyrs ee cocroama B TOM, Y4TO B MOMEHT Opocammsa KaMHa PyKad
TPUBOJNT B JBH/REHNE HE TOAHLKO KaMEHb, HO Il ORPY/HAIOIIYI0
Cpeny, B JaHHOM CIydae Bo3myX. Pyka coofmaer ORpY:iaio=
Ieii cpesie HeKHil (BEPTYC MOBEHC» — CIHOCOOHOCTL HEpefas
BATS ABIGRERME APYrmM Texay. llepefBurasch B cocefiuee Me=
CTO 3a CHUET (BHPTYC MOBEHC», KAMEHDL C/BHTAaeT HOBBII yuac-
TOK CPEeNbI W 7. 7. 3aMe[ieHIle B IPOIECcCe TAKOTO JBIZKEHNIS,
OPONCXONAIIEe 3a CUET CONPOTUBICHHS Cpejsl, ApHCTOTEIND
00'BACHAET TEM, UTO X MepPefauax «BHPTYC MOBEHC) OT KaM-
HA K BO3MyXy W OOPATHO 4UaCTH €ro TepAeTcs, I ABIAKeHNe
LOCTENEHHO 3aMejIAeTcs. 3HAUNT, B MyCTOTe TAKOro JABHIKE-
HAA He JOM/KHO NPOHCXOANTH, HO KaK pa3 TOABKO B IIyCTOTE
MORHO OCYIIECTBHTH JBIJKEHHE II0 MHEPINI, KOTfa Ha Telo
He elicTBYIOT CIIEl conporusiennsa. Ho ApHeroreas myCcToTsr
He DpU3HABal, OH AaszKe CMEAICA HaJ TeMH, KTO IBITANCA HC-
TONb30BaTh 8T0 momaTHe., «UTo Takoe mycTora?» — CIIPAIIN-
Baxn ou. I orsevan: «J1o MecTo Ge3 MOMEIIEHHBIX TY/AA Ty,

Huepuusn B JORBI0TOHOBCKYIO BLIOXY

Passurne MEAMUKI KAk HAYRI CBA3ANO C IMENEM BeIKOro
HUTANBAHCKOTO yueHoro smoxu Bospommenus [ammmeo Danm-
mest (1564—1642). HanGombimreit sacayroii Tammies kak yue-
HOTO-MeXaHNKa OBII0 T, YT0 OH IePBHIM 3aJI0/KILT 0CHOBHL Ha-
YUHOII AUHAMIKI, Hamecluell COKPYMMTONLUBI Yap 10 jm-
maymnre Apucrorens, Iammieii HasslBal AUHAMORY (HAYKOH
O JIBIVKCHIN OTHOCHTeNHHO Mecray. Ero counmenume «Becemm
I MaTeMaTHueckue JOKasaTeJbCTBa, KACAIOMHEeCA IBYX HOBHIX
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HAYK) COCTONT M3 TPEX uacTeii: mepBag vacTh IOCBAIIEHA
DPaBHOMEPHOMY JABIRCHINO, BTOPAs — PABHOMEDHO YCKOPEH-
HOMY, TPETLi — OPUHY/RICHHOMY [ABUREHIIO OPONIEHHBIX Tell.

B amriunoit Mexanike tepmima «cxopocts) He Gbito. Pac-
CMATPUBAIHCE 00Tee IV MEHEe CKOPHIC JIBIZREHIA, & Takike
{PaBHOCKOPLIEY, HO KOJIMYCCTBEHHOI XapPAKTePUCTHRII HTHX
JIBIGKEHMIL B BIJIe CKOPOCTH Ie CyLlecTBOBAT0. ammieii pep-
BbIC IOJOINEN K paspenieHmIo BOIPOCA O PABHOMEDHOM I yC-
KOPEHHOM JBH/KEHIII MACCHBHBIX TEX II PACCMOTPEN JBILEE-
HIE TeJ 10 MHEPIIL.

Tammelo npamucesaor 0TKpLITHE 3aKona nEepm. Oxma-
KO 9TOT 3aKOH OH BHAJ TOAHKO B (JOpMe 3aKOHa KOCMIIEeCKOIT
IHEPIUI, KOTOPEIM moabsoBatesa eme Homepuur. B aToit dhop-
Me 3aKOH MORHO OBLTO GBI BEIPASHTH Tak: «/IBmikeHme Texa,
Ila KoTopoe He JeHcTBYIOT ciibl (KOHEYHO, BHELIHIE), im0
PaBHOJICIICTBYIOMASA X PaBHA HYJIIO, ABIAETCHA PABHOMEDHBIM
ABIGKEHIEM 1o oKpyzHoeTmy. Tar, mo muenmio Iammres, apn-
rajucy HefecHble Teia, (IpefocTaBIeHHBe caMmM cebey. Ha
CaMoOM 7Ke jiejle JBUKEHHE II0 HHEPIHHE MOAET OBITH TOJBKO
PaBHOMEPHBIM If OPAMOJIHEEHHBIM. YTo jKe Kacaercst Hebec-
HBIX TeX, TO IX C HTOr0 ABIKCHIA «COUBACT» BHEIIHSAS CILTA
TATOTENMsT MACCHBHBIX TeJ APYr K APYTY — CIIA BCEMIIPHOTO
rarorenus. Hpm sToM Tema, KoTophle «COMBAIOTCA) C LPIAMO-
JUHeIinoro myTH 9T0if CHioil, He 00A3aTeNLI0 IBIZKYTCH IO
OKPY/RHOCTI, @ 110 JIOOBIM KOHMYECKHEM CEMeHISM — HILTHI-
caM 1 Jaske mapabomay (mMemmo 1o mapadoxe JBIRYTCS
KOMETD], NMOABIAIONIIECS Ha He0OCKIOHe TOJALKO pas: Iocde
upoxossenuss sosne Coruma oHm TaR CINIBIO PASTOHAIOTCH
ero IpHTAREHNeM, UT0 yxoxAr mascerga i3 ComTHewHoir cr-
crenbi), PaceMaTpuBas B BTOM ACIeRTe BIMILIA Lammies Ha
nnepino, yoessgaeMcsa B ero HempaBOMEPHOCTI: OLIOKa 8
pACCY;EIEHIIAX BOZHMKIA 13-3a TOr0, uTo l'ammieil me 3mat o
3AKOHE BCCMITPHOTO TATOTEHIS, OTKPLITOro mosske Hoioromoy.

JlokassIBasgs OPIHONET OTHOCHTENLHOCTH, [aminTeit yTBepik-
JIdt, UTO ecii KOpabib JBIGRETCA PABHOMEPHO 1 (€3 KauKi,
TO HIRAKIM MEXAHIIMECKIM HRCICPUMEHTOM HeIL3s 00HAPY-
JRITH 910r0 JBu/ReHIsT. OH Iperarait MBICISHHO PasMecTiuTh
B TPIOME KOPAOIA COCY/IBL ¢ BHITERAIOMEIT 113 MIIX BOJIOIL, ¢ I1a-
BATOIITMII B HUX PHIORAMIL, JeTAONIX MyX I Oadower I yr-
BePASLAd, YTO CTONT Jif ROPAOID HEMOMBUIRHO INIIL JABIZRETCS
paBsHoMepHo — IX jelieTsmsa me maMemsuores, He majgo npu
HTOM 3a0BIBATH, UTO ABIZKENIE KOPAOMS He DpaMoImueiinoe,
a npyrosoe (mpaBga, mo ORPY/RHOCTII OOABLIIOTO pajiryea,
KAKOIT ABIACTCA TO ML IHOE CEUEHIe 3eMIT).,
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Ceituac MbI 8HaeM, 910 B CHCTEMe, ABIRYILIEiics IO KpH-
BOIl, KAKOI ABIAETCA W OKPYRHOCTH, HEBO3MOKHO cobmone-
Hie 3aKOHA MHEPIUH: 9TA CHCTEMA He ABJIAETCH JHepHuarb:
wnoit. [lelicTsurensuo, B mpuEnune 'ammIes Bejmyuna cKOpo=
¢4 OTHOCHTENBHO [BUZReHIS He UrpaeT poii, Kak Ii CKOpPOCTh
JIBIDKEHIS OJTHOIl MHEePIUATBHOIN CHCTeMbl OTHOCHTEILEO APY=
roit. (BasRHO ToMBKO, WTOGHI 6T CKOPOCTH He OblIa cou3Mepi=
Ma €O CBETOBON, HHAYE MBI BRIMHIMCA 13 MEXQHUKI KIACCH
FECKO B OIHINTEITHOBCKYIO PENATHBICTCKYIO MeXalnu;y.) Ho
el KOpadiio NPHEATh IEPBYI0 KOCMIMECKYIO CIOPOCTE
(8 x3/c), TO Bee mpeaMeTH B ero TpIOME, KAK I CaM 1Opabirb,
CHEIAI0TeA WeBecoMbIME., Mexammueckmit sremepuMent, Hpo-
BEJeHHEI ¢ JI0CTATOYHON TOYHOCTHIO, MOKAZKET, WTO I I
PEAVIBHEIX CKOPOCTEll ABIFKEHIS IepeMellenusa Tex B TPIOME
JIBIGRYIET0Cs KOPAGIA 1 KOpabiIs HEemojBU/KHOro OyayT pas:
AMIaThCA MemRay coloit. Bomee Toro, jBusieniie Teil M3MEeHHIT=
Cfl, eCill Kopabub Gyfer WATH ¢ OHOIL I TOM #ie CKOPOCTBIO
IO Pa3HEIMI KyPCaMH — JOIYCTHM, O MEPIHany I Mo 3KBa-
Topy. He Tonsko nemaymuecs B TpioMe Teda OyayT cOmBaTbhesd

C IPe/iioaraeMoil TPAeKTOPUH, HO I caM KOpabih B CEBePHOM
TOMyIIapuir GyAeT OTHOCHTSL BIPABO HO KYpPCY, & B I0FKHOM —
BIeBo. Vimrepecro, 4To 5TH OTKIOHEHMs, BHIZBAHHEIE BPAILe-
HEeM 3eMII Kak HeUHePIHaNbHOI CICTeMEI, He 3aBICAT (a0

O HATIPABIEHNS JABIKEHIA. -

B npyroit csoeir paGore — «J/lmamor o ABYX TIABHEHIIHX
CHCTeMax Mupa . . .» — lammieil yTBep/kgaer, UTo MAD ecTh
TeJI0, B BBHICHIEII CTENMEHH COBEPHIEHHOE, I B OTHONIGHNI €ro
gacTeif OM/KeH TOCHOICTBOBATH HAMBLICIIIIT 1T HANCOBEpIIeH-
Heifmmrit mopajoxk %, M3 2T0r0 MOMKHO CHEIATh BHIBOA, YTO He-
Gecmble Tema mo CBOeit IPHPOJE He MOTYT JBHLATLCA IPAMO-
JIHHEITHO, TOCKOABKY eclm GBI OHH ABHIAJINCH ITPAMOIHEIlTo,
T0 06e3BO3BPATHO YAAMAINCH OT CBOGH ICXOAHOI TOUKI m
IIePBOHAYAJHHOC MECTO AMA HIX He OBNI0 OBl eCTeCTBOIHLIM,
a gactn Bcerenmnoii ne G5uin GBI PacmonokeNnsl B «IaNCoBep-
menHoM nopsAnkey. CregosaTexsHo, HeGECHBIM TEXAM IE/0-

IyeTHMO MEHATH MeCcTa, T. e. ABHTAThCA TPAMOJITHECITHO,
Hcuesnn BApyr sakom BCEMEDHONO TATOTEHIS, 9T0 If CIYIH-
Jock Opt! Iaenno on yAepsKuBaeT HeOecHsie Tena B yCTOiun-
BOM JIBIZKEHNI, He JIOIyCKasg HX XaOTHYECKOTo pasberamis
(3mecr MBI, KomeumHo, me KacaeMCs SBIEMIT «paaberanmsmy
rawaxTuk). Kpoye Toro, mpaMommmeiinoe IBIGKENIE OecKo-

2 O Daauaey Iaavaco, HaGpaunsie tpymet. M.: Haywa, 1964, 1. 48
e 115 . .
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HEeYHO, 160 COrTacHO eBKIHJOBOIl reoMeTpmH mpAMas JILIN:
GecromeuHa, a cTano ObTh Heompexenenna. [ajimieil ke Cun-
TAJL, UT0 IO CAMOil CYTH NPHPOASI HEBO3MOJKHO, YTOOBI 4TO-
Ju60 JBULANOCh 1O MPAMOIL JMHENN K HeJOCTH/KIMOI I[elH.
Ho xoap exopo mopsjox gocTorEyT m HebecHbie Teaa pas-
MEeIeHb! HAIIYININ 00pasoM, HeBO3MOZKHO, YTO0B B HIX 0C-
TaBATACH ECTECTBEHHAS CKAOHHOCTH K IPAMOIMHEHHOMY JBH-
JKEHIII0, B PE3YIbTaTe KOTOPOTO OHI OTKIOHIVICEH OBl OT HafA-
uemauiero mecra, Hax yrsepsmman ammreii, npasoanaeinoe
| IBmKeHIe MOJKET TOTBKO «JI0CTABIATL MATEPHAN AJIA COOPY-
SKCIIFD), HO, KOTJla MOCIeIHee TOTOBO, 0HO M 0CTAETCs HEemo-

JBH}KIILIM, T eCTIIT 10 OGJID.A0.0T ABUZKEHIeM, TO TOILKO KPY-
TOBBIM,

G

|
|
|
i > Heemenya gpuzRemnie Tel, GpOMEHHEBIX 10 TOPIBOHTATHHOM
%( «CROIB3ROIN ) mitockoeTH, ['anmieir yCTagOBHT, UT0, HOKA Te-
A0 ABIZRETCA 0 TIOCKOCTII, e BCTPevas HIKAKOTo COMPOTHB-
} :\‘;ncnnn JIBIZREHINO, €r0 JIBIGKEHIe DABHOMEDHO I MO0 (3]
~SJIPOJI0IRATECA GeCKOREYNO, ecim OBl caMa II0CKOCTh TPOCTH-
‘ \payrach B npocrpancTse Ge3 xoumna. Ho ecin aTa mMIOCKOCTH KO-
HEUHA 1I PACIOI0/ReHA JOCTATOMHO BEICOKO HAJ SeMieif, TO
‘ TEJI0, IMEIOIee Bec, JOCTHTHYB KOHIA IHIOCKOCTH, MpPOJOI-
JRQeT JBNIATHCA Jlajdee TaRUM 00pasoM, YTO K ero IepBOHA-
| uANBHOMY PAaBHOMEDPHOMY OeCHpensaTCTBEHHOMY ABIGEKEHNIO
(B mamey MONIMAHNI — ABIZRENNIO II0 MHEPI(IN) IPICOeHH-
HACTCA JPYTOe, BHIABIBAEMOR CINION TAIRECTIH, OIAroapsA geMy
HOBHIIKACT CJIO7RHOC JIBIZREHNe, claraioiieecs 13 paBHOMEp-
1070 TOPU3OHTATLHONO I YCKOPEHHOTO JBIKeHNs .
Hakercs, specs I'aamiaeii coBceM GIH3KRO MOAXOANT K COB-
PEMEHHOMY TIOHINMAINI0 HUHePIUIOHHOCTH, 0 KpailHeil Mepe
PaBHOMEPHOTO TOPU3OHTANBHOT0 ABH/REHNs, HO jalee O
VKASBIBACT , UTO OCh TOMYYEHHOI B PE3yIbTaTe CIORHOTO
JBIKEHIA TOXynapabolsl AoiukHa OBITH TEPIeEIUKYIAPHA
I TOPH3OHTY T OKamumBarthes B 1enTpe 3eaunr. Ho Tak Kaw
JBIZKEHIIe T0 MHEPIII BCe BpeMs yjamser GpOIIeHHOe Tewrd
ot ocn mapabodnl, TO OHO HIKAK HEe MOKeT Iepecedb CBOEIT
TPAEKTOPIIH C LENTPOM SeMIH 1, CIe[0BATEABHO, AeiiCTBITN -
Hasg TPACKTOPIA T1AJAIONIero Tera He MOYKeT OBITH Imodymapa-
Gomoil. IKpome  ToOrO, MBIUKEHHE TIO TrOPH3OHTAILHOIL
(«cKOABLAKOIM ) TTOCKOCTII TAKOBO, YT0 TEJN0, OTXOMAA OT TOTKN
nepeceyenuA Kparyaiiniero pajpuyca SeMam ¢ OTOM INIO-
CKOCTBIO, HAYNHALT YAAUATHCA OT LEHTPA 3eMIN. SHAYAT, 1
npuOIIFRAACH, Il YAAIAACH OT UEHTPA SeMII, Telo He MOKeT

3 Cm.: Laauaet ['uuljﬂc?l&)é&\?gﬁ?ﬂ%], c. 304, 305.
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JBATATEC PABHOMEPHO, MOCKOALKY Ha 1ero nee npest (Kpos
Me OHOM TOUKN) Oyjer jelicrnoparh Cluia B HAIPABICHIE
amerRemnt, Rag sy, Fannell s epoey Bosspen ia nueps
IO, XOTH W OPROANSIVICH K JACliCTBHTENbLHOCTIL, II0JIHTOCTBI0
BOIPOCA Ne PASPeLLT. _
DOpMYMIPOBRY  SAKOHOB IHEPIII, OvMeHb Om3KyIo R
HBIOTOHOBCKOI I NPUEATYI0 ¢ He3HAWNTEILHBIMIT 13MeNeHus=
MII B COBDeMEHHOIl MeXaHIKe aai (Ppamitys3cRiit urocod K
marematik Pene [lexapr (1596—1650). .

B cpoeit kamre «Havama gmocodmm», BeIIefuIeil B cne;
B 1644 r., om Tar dopyympyer saxompr muepmum. [/epebu
saxon: (Beskas BeIp IPOJOIKAET O BOBMOKHOCTII TTPEOBI:
BaTh B OJIHOM I TOM 7R COCTOMHMI II M3MeHseT ero me IHAYO
RaK OT BETPeun ¢ ApyrmM» , Bropoti sakon: «Kampas mMaTepi=
AIbHAA YaCTNOA B OTAEIBHOCTI CTPEeMHTCA NPOXOJRATL anb=
Heiilnee JIBIZKEHNE He N0 KPHBOif, a HCKIIOYNTENBHO 110 IPF
MOIf, XOTSI HeKOTOPEIe H3 STUX YACTHI YACTO OBIBAIOT BHIHYH-
JEHEL OT HEee OTKIOHATECH...» °.

G opmmpoammey mOEATHA WHepHUE CBA3AHO IT MMM
TOIAHICKOro yaemoro Xpuermama Trofiremca (1629—1695)
Trofivenc, maysas gwrKeHNA MagTHURA, YCTATOBIN, YTO ECIIE
TsReNnoe (B Hamea TIOHATHN — MACCUBHOE) TeJI0, MOABENIeH=
HOe Ha HUTH, {BU/KETCA MO ORPY/KHOCTH, TO HHTH HATUHAET
PACTATHBATECA Kak OBl CHIION, OMOMHATENBHON K BECY Tela.
Toiirenc maspan ee IEeHTPO0ERHEBIM CTPEMISHIEM, T I[eHTPO=
GesKuoit cuoit.

Taxmy 0Gpasod, Teopmay ApHCTOTENA O ECTECTBEHHOM
KpyrosoM ApmkeHnm I [ammies 06 HHEPUIOHHOM KPYTOBOM
JBIReHU OBIT HaHecen ygap. Jlpisreniie mo Kpyry 0Ka3aioch
HACIIIECTBEHHBIM, Tak KAk OPH DTOM K TEIy, CBOPAUIIBAIONIE-
My ¢ HOpAMOTo IyTH, AO/UKHA OBITH HPIIO/EHA CO CTOPOHEI
cpasn  (EmTm) memrpocTpeMurensias  (ycrpesvennas  ic

IeHTpy KpuBoir) cmia. B otimrime o mentpodeskuoil, ona Bio-
He peajpHa: 9To I HATA/REHIE HHTH, HA KOTOPOIl IOJBEHICH
Kone0iomuiics mIn ABIZKYIINICA 10 BaMKHYTOMY KPYTY
I'py3; I CHJTa TATOTEHIIA, He IIyCKAIOmas INIAHETE PAsie/KaTh-

CA 110 OPAMEBIM; 1 CIIA CLEIICHIIA JaCTHI[ MAX0OBHKA, 1 A10-

INAs UM PasieTeThCs 110 MPAMBIM, KACATENLIBIM K UX TpaeK-

Topun (Cimia COmpOTHBICHIA MaTepHama fediopMariii).
Corzacuo propoyy sarony HeloToma, 9Ta IIEHTPOCTPEMIL-

TeJALHAA CIVTa TPONOPHIOHANLHA MAcce Tela M COODIIACMOMY

* Jerapr P. Mabpaunnte mpomspegenns, M, Hag-so AIL CCCP, 1950,

c. 486—487.
* Tax ixe, ¢, 490—491,
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CI0 DTOMY TEJY YCROPeHmio, YCHOpPEeHHe 910, HAZLIBACMOR
HOPMAJILILIM I EHTDOCTPeMHTEALILIN, JIAA JBHACHI 00
Kpyry pajnycom 1 co ¢KOpoCiLIo U papno

wy, = VR, (1.4)

Bemigmna  1enTPOCTPEMUTEALHOI0 YCKOPEHHA BHEDHHS
Oputa onpepesena oiirencoy. LlenrpocTpeMurensnan CHIs,
BBIBBIBAIOIIAA HTO YCKOpEHue,

Fp=mv*R (1.5)

I HanpapTena, KAk yCKOpemme, T. e. K UeHTPY. A meRTpodess-
HYIO CIVTY HaUPaBIAIOT OT HEHTPA, T.e. TPOTHBOHNOIORHC yC-
xopenuo, MeRLy TeM HII 0fHa pealbHas CIIA He MOKET OBITh
HampapieHa TPOTHB YCKODeHIS, CO37aBAaeMOr0 ei. SHATHAT,
cnna 81a MUKTHBLAS, BBeJIeHHAA YCIAOBHO.

Cramo OBITh, JIBIGKEHNE II0 HHEPIUE —3T0 00A3aTeIbHo
OPAMONHEeIiHoe, PABHOMEPHOE; 9T0 ABIGKEHNE MOFRHO IIpH-
PaBHATH K IOK0I0, N3MEHNB MHEPHUAIBEYI0 CIHCTEMy OTCUeTa
Ha TaKylo, KOTOpas JBHIajfach OBl TORe DABHOMEDPHO W MpA-
MOJIMHEIHO CO CKOPOCTEIO JABUKYINETOCH Tea.

Uugepuua n Heioton

Hanbomnmmil BRIaJ B KIACCHYECKYI0 MEXaHIKY C/eTad Beldu-
xmli  apramitekmi yuemsni Icaar Hpiotom (1643—1727).
B 1686 r. emmex ero dynpamentarsusii Tpyx «MaTemaTmuec-
KHe HavajJa HaTypanbHoil gimrocodmy, B KOTOpoM copiyau-
POBAHBI OCHOBHBIE BAKOHB KIACCHYECKONl MeXaHHKI. B sroM
NPOM3BE/ICHNIT ¢ MAKCHMAILHON IOTHOTOI ONpejeleHo mOHA-
THe MHePIUN N ABIeHmil, ¢ Heii cBasanubx. [lamsHeiimmme ma-
MEHEHIISl B HTIX ONpPEeNeHNAX MOKHO OTHECTH JIIIb K pas-
PARY PEJIAKINOHHBIX IONPABOR, NPHOMIIZRAIONUX ALK
Hulorona K HammeMy BpeMei.

B 1915 r. peipaonmiicss MeXaHK 11 MaTeMaTIR aKajeMuR
A. H. Hpputor BEITOMIIT IepeBoy 9Toro counnenus HuioTona
¢ A3pika opurnnara (JarTeinm), cHAOAUB ero mOfpOOHEIM KOM-
menrapuen. B npejurcroBm on nmean: «f mpmaepsruBaucs na-
puEeKoro Texera uspamma 1871 roma m, mepenefis ero cmepsa
HOJICTPOYIO0, HEOJANOKPATHO MEPeUNTHBAI II UCHPABIAT 9TOT
TIePEBOJL TAK, ITOGH! IPH TOUHOM COXPAMNENII He TOALRO CMBIC-
Jia TOJUIMHIIIKA, MO II CAMBIX CJIOB ABTOPA, AOCTHLHYTH Hpa-
BUABLHOCTI I TVIA/IKOCTH PYCCKOTO SIBBIKAY °.

¢ flyoron Il. NareMaTuueckie nadaIa Harypaisnol guaocopun. CIIG.,
1916, ¢. VI,
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Rax sxe Heloron Tpakryer nmepmuio? «Bposmaennas CHid
MATEDHT,— IWIIeT OH,— ecTh HpHCYIIas eii crocoGHoCTH 0=
TPOTHBIEHHA, TO KOTOPOil BCAKOe OTAENBHO B3ATOE TEJO, mo-
CKONBKY OHO IpPEJOCTABIEHO camoMy cele, yjaepmmBaeT CEOS
COCTOSIHINE MOKOA MM PABHOMEDHOr0 MPSMOJIIHEHOro MBI
MREHIs,

dra CIIa BCer/ia MPONMOPIHOHANEEA MAcce I eCIIT OTIIIaet
Cfl OT UHEPHUHN MACCHl, TO PA3BE TOJILKO BO33PEHIIEM HA HEe.

Or mEepmum MaTepHn MPOMCXOMHT, UTO BCAKOE TEIO0 esinitd

C TPYNOM BEIBOJUTCA I3 CBOEro MOKOS miu gpmkenis. 103707
My (BPOR[EHHAA CINIAY MOTJA OBl OBITH BeChMa BpAsyMITENI
HO HA3BaHa (CHJIOI0 HHEPHOUNY»., JTa CHja OPOABIALTCA TeJOoM
eJITHCTBEHNO JININb, KO APYTas CILTA, K HeMy NpiIo/KeH:
Has, NPONBBOANT H3MEHEHHE B ero COCTOAHIIH. Hponnnefmﬁ
STOH CHIIBL MO’KeT GBITH paccMATpHBAEMO ABOSKO — I HAK co-
HPOTHBIEHIE, B Kak Hamop. Hak compormBiIeHne — TOCKOMBKY
TeI0 NPOTHBHICA MeffcTBYIOMmell Ha Hero CIuTe, CTpeMsch COXs
PAHATE CBOE COCTOAHMS; KAk HAMOP — IOCKOXBKY TO ke Tel0;
C TPYAOM yCTyIas CIile COMPOTHBIAIONETOC My TpensiTCTBAM,
CTPeMUTCS WBMEHHTH COCTOAHMe ororo mpemsizcrsus. Compos
THBIEHHE NPUOMCEHIBACTCS OOBIKHOBEHHO TejaM MOROAIIEMCH,
HANOP — TejaM ABWKymuMes. Ho JpmkeHume m HOKOi IPH
00BrHOM X PACCMOTPEHAN PA3NMIAIOTCS JHIIb B OTHOMIEHIIE
OJIHO K JipyroMy, ufo He BCerja HAXOXUTCS B MOKOE TO, 4TO Ta-
KOBEIM TIPOCTOMY B3IIISIAY LpPECTABIASTCSY .

Caenyer sameruts, uro 8 XVII m XVIII BB. momsTHe O
cnire 65]’.710 BeCbMa HeoIpeaeJIeHHBIM, HIIHETH‘IGCKyIO QHEePruI0
HAa3BIBaJI RUBOIl CHIION, MOIHOCTH — JOUIAAMHOIL CHJIOIL, MC-
HONB30BANN TAK;Ke TaKHe 3HAYEHIST CILTBI, KaR JRI3HEHHAI,
0o7ecTBeHHAS CTIA T MHOTO JPYTHX (CIUD, HIOYEro 001mero
He HMEIomux ¢ COBPEMEHHEIM MOHHMAHIEeM CIIIBIL.

Hrom08 TOMBKO MOME30BANCA CymECTBYIOMEI TePMIHEOIO-
THelf, I AAKOmM 06Pa3oM He MBICIIT CHVTY MHEPIIIT KAK Peailh-

Hylo Qusngeckyio cimry. CBoiicTBo HHEPOUI OH HA3LIBaeT
«BPOJKNEHHOMH cmimoil Marepum». Heyskeam mOX «BPOIKIeHHOM
cunoiy Heiorom Mor mommmars (usmdeckyio cmry? Komeano,
mer! Jror Tepmum, Koropsni HEIOTOR TyT sKe 0OBACHACT, Mo~
/keT OBITH DACTONKOBAH TONBKO KaK «CBoircTBOY (M meuro
uono6moe). [anee, «ara cmias (T. €. CBOIICTBO) €CIH I OTINTA-
€TCA OT MHePHHI MAacCH, TO (JHIOb BO33PEHHEM Ha Heey, T. e,
¢nsmaeckn v ommHIaerca, Do BpOKIeHHOe cBoiicTBO (y Hplo-
TOHA (CHIa») MaTepHH ecTh HE UTO WHOE, Kak mHepuus. 1 aro

7 Tam ixe, ¢, 24—26,
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cBoiictBo HEBI0OTOH cunTaeT «BpasyMuUTEIbHBIM) Ha3BIBATL «CH-
Joit mrepuumy. Ecan mop «cmioii» MOEAMATH «CBOICTBOY», 9TO
COOTBETCTBYET IOHHMAHMIO TEPMHHA «CHJIA» TOH OIOXH, TO
9T0 cBOiicTBO HEBIOTON HaskIBaeT CBOMCTBOM MHEPIIN, HIN OpPO-
cT0 mEepmueil. Bripamenne ke ¢apyrag cmia» (OpHIOKeH-
Hag) O03HAvYAeT BHEWINION CHIY, CHIy B COBDPEMEHHOM ee
TOIIKOBAMMIL,

Hanee Heioron ormeuaer: «Ilpumoskenuaas cmia ecrsb jeli-
CTBIIE, IPOUBBOAIMOE HAJ TEI0M, YTO0B H3MEHNTH €r0 COCTOS~
HIE IMOKOA I PaBHOMEPHOrO HPAMOINHEIIHOPO JBI/KEHHA,

Cnza mposiBisiercs eJUHECTBEHHO TOJALKO B AEHCTBHN I HO
HIpeKpaliennn AeiicTBUA B Tele He ocraercs. Telo mpoaoisKa-
eT 3aTeM yIep/KUBATL CBOE HOBOE COCTOSHIE BCIJCTBIIC OAHOI
T0UbK0 [cmanl] mmEepmum. IlpoucxossieHne IPHIOKEHHOI
CINILI  MO7ReT OBITh pasimuyHoe — 0T yjxapa, OT AaBjleHud,
OT LEHTPOCTPeMUTeNLHON CIILI».

Otciofia ACHO, UTO TOJHKO PAaBHOMEDHOE ABI;REHNE MOMKET
6BITh iBIZReHNEM 0 mEepnun. e Ha Tejio felicTByeT BHeIl-
uaa (y Heioroma, mpuuoskenHas) cmiaa (mim, BhIpaskasch
TOUYHEE, PABHOJIEIICTBYIOMAs CHCTEMEI BCeX BHEIIHIX CIIT, TIPH-
JOREHUBIX K TEILy), TO YiKe 0 [ABNKeHIN 110 HHEPIHN He MO-
et OBITh peun. 3HAUNT, BCe T€ JBIKEHHs, KOTOPHIE B IOBCE-
JHEBHOIl 7RUSHII MLl HABLIBAEM JIBHKEHIEM IO IHEPINH,—
cBOOOHBIL BHIOET aBTOMOOLIA, KavyeHne OINIINApPAHOrO Imapa,
HaKOHel| Hallle IBIZKEHIE BIEpeJ OpPH Pe3KOM TOPMOReHHH
moe3/ia,— BechMa yCIOBHO TaK HasBaHbl, Bes B mpomecce STHX
ABNZRENIl Ha Te0 [eliCTBYer ciila TPeHIA, CIia COMPOTHBIE-
HIA CPejibl If IPYTHie BHeIIHNE CHIbI, Aelaloniue ABIReHne yC-
RKOpeHHBIM (3aMETeHHBIM). JT0 ysKe He JABIKeHne 10 IHep-
uum. Tak MOANO, B YaCTHOCTH, IOJYYHTH I JABIKEHNE II0
Kpyry, HanpuMep, 3aIelnB [BHKyINeecss TeJI0 BepeBKoil ¢
sakpemenupM KoumoM. Torja BLIXojuT, uTO ABIZKeHHE IO
KpPyry — TOZKe WUHepIoNHoe I Tpas [ammieir?

Houeuno, ner. Ho 210 BEIpajkenne Tax yKopeHINIOChH B pPas-
TOBOPHOIL Peult, YT0 MCKIIOUNTEL ero ceiftac HeBoaMokHO. [l
1ayqHoil 7K€ TePMIHOIOTIN JABIZKeHNe «II0 MHEPINIY», (IHep-
IONHOe» — Takoe, KOTJa JI00 HHRAKas HeypaBHOBENIEHHARA
BHENTHAA CHCTEMa eI Ha ABIZKYINIiicA 00beRT HE JIeiicTBY-
er, 100 OroBapUBAETCA, YTO PaBHOAelICTBYIOIAsA 9TOI cucTe-
MBI HACTOJBKO Mala, UTO e10 MOWHO npeHeOpeds m mpubmm-
JKOHHO CUITATD TEN0 JABIZKYIIMes 1o umaepiun, Vaenno rak
B peasibHoil ARIIBHII MBI II JleaeM, Ho o0xoftumes 6e3 OTOBOPKIL.

Hampmmep, 0 JBIGKEHIN aBTOMOOIIA C OTCOEIHEHHBIM
ABITATENEM 10 XOPOlIeil Iopore Mbl 44CTO LOBOPHM, RAK O JBH-
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wemu no nuepmt. Ho raw ne rosopsr, nanpumep 1npo ryees
MBI TPAKTOP 1AL Oyabl0sep, XOTS TaM TO;Re JBIraTeh 0=
CORTUAARTC M MAWIHA KAKOI-TO MYTH JBIGKCTCS, B AN
TORIMANT, 1o wnepmin, Ho y antomofinist ma-3a MaJbX €0
UPOTHBICHNIL 1 GOABMION CROpoCTI HTOT IyTh MOKET JI0CTi
PATh COTEH MOTPOB, A ¥ TPAKTOPA OH MEHee MeTpa. Quarb-TaKi
CIEIVeT YHeLTh, UT0 MPII HATMMIIT CINT COMPOTHBICTITL cpesl
T ITHBIX HEYPABHOBENIEHHBIX BHEIIHITX CIVT MBI jMeeM JBH-
ReHUe, ROTOPOe MO;RHO HasBaTh, CKOpEe, «ucennolmﬂlﬂmo“:
HEIMY, Y@M 0O WHepIum. JT0 CIe/yer IMeTh B BILY BO 1136”“3
HIIe OMIGOK, CBONANIUNCH K MOIBITKAM MOy deHis paboTst OF
MAIIH, IBIKYIIXCS N0 MHePINNT, Ges cGapienms CKOPOCTHL:

B paspere «Axcumomsr, mm 3axomst ke HHI0OTOR
TARK U37araer mepesiit sanon: «BeAkroe Termo mpopoizkaeT yACP:
RUBATECA B CBOEM COCTOARMIN TIOKOS I PABHOMEpHOro Hps=
MOINHEITHOTO ABIGKEHNS, HOKA 1T TIOCKOIBKY OHO He IIOTYR/a
€TCA NPIUIOKeHHBIMI CHVIAMII N3MEHATH OT0 COCTOAMITEN %
Bruay ocofoit pammoctir aroro saxoma — saxoHa HHEPIHE —
VIS Hamlell KEATH TPHBEJEM Tak/Ke ABa APYIAX ero TOJKOBA~
nmsit. Hepsoe: «Beaxoe Temo mpopomkaeT mpeOsBaTh B CBOCM
COCTOSIHUI MOKOS WM PABHOMEPHOr0 MPAMOIIHENIoro ABH=
ReHNA, TOKA NPIVIOAEHHBIe CHJIEL He HOHYNAT ero M3MenuTh
9T0 coctosiauey., Bropoe: «Besakoe Temo ymepiRmBaeT CBOE
COCTOAINME HOKOA WIH PABHOMEPHOrO MPAMONUHEIHOTO JBI-
REHIIA, MOCKOABKY OHO HE MOHY/RAAETCs MPINIO/KEHITHIMIT
CINIAMIT H3MEHATE 9TO COCTOAHIIEY,

HManee cneyer pasmacmenme: (BpOIIeHIoe TeJ0 HPONOI-
/KaeT yrep:RuBaTh CBOE JBH/REHINE, TOCKOJIbKY ero He samej-
JIAET COMPOTHBIECHNE BO3AYXa II MOCKOJIBKY CINIA TARECTH HE
Ho0y#yIaer 910 1710 BHE3. BOMTOR, KOEIo MACTII BCIEJCTHIE
B3aIMHOTO CHEMNIeHIS OTBIEKAIOT APYT APYTa OT HPAMOIITHEii-
HOTO [BIKEHUSA, He MEepecTaeT PaBHOMEPHO BPAmlaThesm, Io-
CKOJMIBRY 9TO Bpamienie He zaMeIAeTCs COMPOTHBICHIIeM BO3-
nyxa..» °. (dra ¢pasa Helorona 0 BpATIATENBLIOM JIBIGRCHIIL

8 Tax ke, c. 36—37.

? Tax :xe, c. 37. Opna n3 mauGodee COBEPIICHHEIX C COBPEMEHNoIf
TOYUKIT_3peniyt (opMy/IpoBoOK mepBoro sarona HeioTonma mpuneiena
B ygeunie Teoperiuccroir Mexammnm mpofeccopa C, M. Tapra:
«IT30MTupoBANIAs 0T BHEMHNN BOZACHCTBINT MATCPUATLHAN TOTRA
COXPAHAET CBO@ COCTOfHIE HOKOA /M DABHOMEPHOTO HPIMOIIICi«
TOro ABHKEHIA O TeX MOP, MOKA HPIJIO/KCHIHIC CHILL HE 3acTas
BAT ee H3MennTh 910 coerosuuey (Tape C. M. Kpatrmii kKype Teo-

permyecroii mexammrir, M.: Hayra, 1970, c. 244). Tyt ke astop Jo=

Oapiger, 9T0 (IBKEHNe, COBEPMIAGMOE TOUKOI WDH OTCYTCTHIIE

CIUI, HA3KLIBAGTCA J{BIZKEHHEM WO MHEePIDy,



naer ofocHoBaNNe T4k TABLIBACMEIM HHCDITONHLIN 47
AHTOPAM DUCPIIN B BIAE BPAIAIOIINECA MaxoBHEOE, 0 KOTO-
PHIX peys moiijer unise.)

Wnepim Muoro BHIMARNA YACIAL B CBOEM Hay9HOM TBOD-
veerne mueiiapernii Mexamms n Maremaruk, arzpesur IHe-
repGyprekoii Axagesun nayk Jleonapa Ditmep (1707—1783).
Ocuopnpie nmonaTHA AunaMukn y Jilzepa 0o cymecTsy HBIOTO-
HOBCKIE, A4 OTIMYUs OTHOCATCA K jaeTamaM., MosmHo crasath,
uTo Jitep Npujal HbIOTOHOBCKOIU AMHAMUKE MaTeMaTH4eckyio
BAKOHYEHHOCTD.

Venonsays BEI0TOMOBCKUIT TEPMIIE ¢CHiIa HHEPIHENY, Diaep
TAK PasbACHACT (PUBHYCCKUIT CMBICH, BRIAABIBaeMEIl B 9T0 IO~
HiTHE: CIUIa JHepHUI — BTO IPICYINad BeeM Ternan (BIosReH-
Hasg BO Bee Teia) cOOCOoOHOCTH HAN IPEOHBATH B HOKOE, HAH
#Ke PaBHOMEPHO IPOJOJ/RAThH [ABIZKEHIE IO NPAMOMY Hampas-
aenmio *°, IIpn aroM om orMevaer, 9T0 NpPHYHHE COXPaHEHHA
TAKOI0 COCTOSHMNS e BIOIHE YAAYHO AAHO HA3BaHMIe CHIEL, TAK
KAk oHa HEOJHOPOAHA (HeafeKBATHA) C APYTEME (CIIAMED,
HAOPUME] CIION TARECTH, I He MOZKET C HIIMH CPaBHUBATHCH.

Bupnyo, TeHJEHINA TOTO BPeMEHH HA3BIBATEH CITAMI MHO-
THE BEJNYIINE], He IMEIOI[Ie HIITero o0mero ¢ (puamJecKHME
ciramn, 00ycIoBINIa yTBeP/RIeHHe JiiIepa, 4T0 CHla NHePIHH
KaxgIoro Teida TPOoNopPnIOHATbHA KOAIYeCTBY MAaTepPHIH, H3 KO-
T0pOii OHO COCTONT. 37eCh, KOHETHO, CIOBA (CHIA NHEPIHMI»
cliefyer IORIMATE B IPABMILHOM CMBICIE, KOTOPEL JifIep cam
noacau tTak: «IlHorga moxsayioTes BEIpasReHneNM ,,CIIa IHep-
nua', Tak KAk Clla ecth HEYTO MPOTUBOJEIlCTBYIONIee I3Me-
nennio cocroanna. Ho ecan moj cmmoif mOHOMATH KaKy:O-TO
NpIiHEy, T3MENAIONIYI0 COCTOSHIE TEIa, TO 8JIech ee HysKHO
TOHIMATH COBCEM HE B HTOM CMBICIE: DPOABIEHIIe NHEPIUA B
BLICHICIT CTEHEHN OTJMIIYHO OT TOTO, KOTOpPOe CBOIICTBEHHO
ofsrmmBM cnzraM. IooToMy A nafesanns Karoi-nbo myra-
HIIBT CII0BO ,,cmia‘’ me GyaeM ymorpebasrs 1 Gyaem paccMart-
puBaemoe cBOIicTBO Tea masmiBaTh uHepmmein» ', (3omorsie
ciopa! Ofnako Kax mu Gosics Diliep IIyTanmmpl, oHa BCe-TaKkl
TPOUBOLITA. )

HWuepmus u npusnun I’ Aramdepa

Ho eme mer 3a jajuarh jio dimepa (panmyscrmii Mare-
marni  JRan Jepon J'Amambep (1717—1783) nopueprmsan
OTIHUHE CINT WHEPIII 0T «ODBIYHBIXY CINI.

10 Car: Siiaep J. Ocnopst guoayuxn Touxy, M. JI; OHTH, 1938, c. 76.
11 Tam e, ¢, 116,
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B cBoeM Tpakrate ¢ MUIMHHEBIM, HOAPOOHEIM HA3BAHUEM
«[lmmamura: Tpaxrar, B KOTOPOM 3aKOHBI PABHOBECUs M JBI:
KON Tl CBOAATCA K BO3MORHO MEHBIIEMY WHCTY 1t JoKaahl:
BAIOTCS HOBEIM CIOCOGOM I B KOTOPOM Hamaraercs obmiee Ipas
BHJIO JUIA HAXOZRACHIS JBIREHN HECKOJLKHEX TET, nieicTByI0=
IUX JPyr HA Apyra NPONBBONBHEIM 00pasoM» B Dasfens
<0 omiTe MHEEPHII I 0 BEITEKAIOMUX U3 Hee CBOHCTBAX /BAES
nuay on muean: «Cmoit wrepmum s BMecte ¢ HpoTONOM Has
SKIBAI0 CBOINCTBO Telr COXPAHATH TO COCTOSHIE, B KOTOPOM ORIL
HaXOJIATCA. 9T0 CBONMCTBO I HY/KHO BeCh HOKA3aTh. Ho Teny

HeoOXO/IIMO HAXOUTECA INII B COCTOAHIIL IOKOA, LM B €O
CTosEuN JBIReRns, [loaToMy HeobXommMo foKAsath CIefyios
INMe JIBa 3aKOHA.

epartii saxow. Temo, HaxogAmeecs B mokoe, HyeT Hemd=
MEHHO mpelbIBaTh B IIOKOS, IOKA KAKAA-HI0y/b BEELIN L TpI=
YHHA He BEIBEJIET €r0 M3 9TOT0 COCTOAHMS.

B cayonm Jele, TEI0 He MOKeT caMo cedst npuBeCTIl B B~
JHeHIIe, TOTOMY 4TO HeT HMKAKOIO OCHOBAHHA K TOMY, SITOOHI
OHO [IBHTANOCh HpEAMOUTHTENbHE® B Oy CTOPOHY, 4ueM B
TpyTyI0.

Orcioga BhITeRaer, w10, eCIm BCIEACTBIE RaKoit-1100
IPHYRHBL TG0 MOIYIWI0 [BHIKEHNE, OHO He CMOJKeT caMo IO
cebe mIr YCKOPHTE, HI 3aMEUIUTh DTOTO JBI/REHNS.

Bee 10, uro moGysmmaer Temo k JBIsKEHHIO, HABBIBAIOT
BOOOIIE CIiToi, mim NBI/Kymeit OPHIAHOIT .

Rax sugmy, nox repmumon «emna mmepmumy JI'Amambep,
Kax 1 Heloron, momnman me (huauieckyio CiiLy, HA3BIBAGMYIO
Hrtoromoy (npmmozernoii cunoity, a JI’ AmamGepoy «CiiIoliy,
M (IBIGRYINEI MPITIHON ).

«Bropoit saron. Temo, mpuBefieEHOE 0AHARIBL KAKOI-TNG0
IPUINHOl B HBIGKeHme, JAOMKHO HEH3MEHHO NpeOBIBATh B
COCTOSHIN DPABHOMEPHOro IIPSMOINHEiHOro ABIZREHUS, TOKa
Ha Hero He MOfeiicTByeT Kakasg-HOOYAb HOBAA OPHUIHA, OT-
JHYHAA OT TOIf, KOTOpag mpHBeja ero B ABIzKeHIe, [l pyri
CIoBaMu, 10 TexX Iop, II0KA HA 9TO0 TeJO He TojielicTRyer

KaKrag-In6o BHEMHAA NPIMIHHA, OTIHIHAA OT ABIURYIICIT 1pi-
UHHEI, OHO OyJeT HEH3MEHHO ABATATHCA MO IPSMOIL JIHMI I
3 paBHBIE NPOME/RYTKI BpeMEHH OPOXONHTL PABHLIC DACCTO~
AHEA,

Hrax, Boobme, remo, npusefeEHoe B ABIZKEHNE KaKOil GBI

T0 HE OBLIO MPHYHHON, GyfeT HEHSMEHHO ABUTATHCHA DABIO+

12 JaaanGep #.-JI, Jlumamuka; Tpaxtar, M.; JL, TLocreoprexnayan,
1950, c. 98—39, ’ ?
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MEPHO m NpPsMOINEHEIHO, MOKA HA HEro He MofelicTByer Ka-
Kag-mmbo HoBasg IpUyMba.

IlpsivMas amENA, KOTOPYIO TeJ0 OMHCHIBAET TN CTPEMHTCHA
OIIHCATH, HABKIBAETCH HAMPABIGHIIEM TOTO Teaa» ',

M namee: «B coriacum ¢ IPUBEACHHBIMI PACCYRIEHTIAMIT
OIBIT TAK/RE TONTBEP/RAACT NPHHIIL Ikl NHEpImL. Bo-
NEPBBIX, MLl BIIUM, YTO OKPY/RalOmiiie HAC Tela OCTAKTICH B
TOKOe, II0Ka YTO-HHOY/b He BHIBEAET UX M3 ITOr0 COCTOAHUA.
W ecaur mHOrgA maM KaykeTCA, YT0 Tea JBIZKYTCA 083 BUMMOIL
OPHYNHEL, TO 0 AHANOTHN, a TAK/Ke Ha OCHOBAHWI eANH000-
Pasua 3aKOBOB IIPHPOJBL I BCIECTBIE HECIOCOOHOCTH MaTe-
pmr camoif 1o cebe DPUXOJUTH B [ABUKEHIE MBI BIpABE 3a-
KIIOUUTH, 4TO NPIYHHA 3/leCh He Melee pealbHa, XOTA OHA H
cKpBITa 0T nac. Bo-BTOPEIX, X0Ts 11 He cyliecTByeT TakNX Tel,
KOTOpble Obl BEYHO COXPAHSMJIN CBOE ABI/REHIE, BCerja Beab
CYINECTBYIOT IIPUYMHEI, KaK, HATPHMEp, TPEeHHe H CONPOTHB-
JIeHIIe BO37yXa, KOTOPEE IIOCTEIEHHO 3aMENIAI0T JBH/KEe-
HHUE,— TeM He MeHee MBI BHUM, 4TO ABHZKYINEECHT TeJ0 TeM
JIONIbIIe COXPAHAET JBIZKEHNEe, 4eM MEHBIIe HTH IPHYMHEL,
samequsione geiRerne. OTcioa Ml MOREM 3aRITIOYNTH, 9TO
JBIKeHune HUKOrAa Obl He KOHYMIOCH, eciam 0bl HHKAKHX 38-
MEUIIONIIX NPUYIMH He OBLIoN':.

I maxoren, Bor kax [I’AramGep mamaraer CBOif MPMHIMIE
(obmee ypanmenmme MmexaEmkm) B 7-M ToMe (DPAHIYBCKOI
COHNUIIONe/II HAYR, HCKYCCTB I peMeciy, B crarbe ¢Hu-
mamMukay: «IloTosKuM, 9T0 HECKONBRHM TelaM IepefaloTcs
Kanie-10 JBIZKEHINs, KOTOPBIe y HIIX HE MOTYT yAepsKaThes
BeJEJICTBIE WX B3aIMOJEHCTBIA II KOTOPHIe BBIHYZRAEHBI 38-
MeHnTL JApyruMu. l13BecTHO, 4TO BCAKOE JBHZKEHIE MOFKHO
paccMaTpuBaTh Kak CJI0RHOE JBIReHIe, COCTOAIIEe M3 ABYX
nBisRentii o ssbopy. IloaTomy MBI MOsKeM IepBOHaYAJILHOE
IBIGKEHNE KA/KAOTO0 Tela PacCMATPUBATH KAR CJIO/KHOE JBH-
JMEHIe, COCTABIEHHOE W3 JABYX JBIZKEHII, I3 KOTOPHIX OJHO
MBI BO3bMEM TaKoe, Kakoe JaHHOE TeJNO BOCIPIHIMAeT BCJIei-
cTBHe jieitcTua Ha mero Apyrux tex. Ho ecam 6nr Kazkjpoe
TEJN0 HOMYUINIO HTO HOCTIe/Hee IBIVKEHHE BMECTO CBOEro Iep-
BOHAYATLIIOTO, KOTOPOEe eMy OBII0 Mepefiano, T0 BCe Tela Mor-
s GBI COXPAnUTh BTO CaMOe JIBIZKeHIIe 63 BCARNX NM3MeHeHMIT:
9T0 KaK pas Te JBIUKEHHs, KOTOPhIE TeJa BOCIHPHHIMAIOT
camu 110 cebe. Beaesiersue aToro Apyrue cocTaBIAlOIue JBH-
JKEHIs JIOMRITEI OBITH TAKOBHI, YTO OHU HICKOIBKO HE OYAYT

13 Tam sxe, ¢ 39—40.
1 Tawm sxe, ¢, 43,



HapYMaTh NePBHIX COCTABIAOINNY ABI/KeHmit. [lpyruMm cséo-
BaMIl, BTOPHIe ABI/REHUA JOJIKEBL OBITH TAKOBEI, 4TO €CHIL OB
TOJIBKO WX COOOMIIITH BCeM TejlaM 1 Hidero 0ombiie, TO CHCTE:
Ma ocTaBajach G5 B mORoe, »

Orcioma caenyer, uro mast Toro, uTo0s! HAlTH nnﬂmem;ti
HECKOALRIX TeT, JeficTByomux APyr Ha Apyra, HysKHO Pa
JO7RUTE  DONYYEHHEI TENAMH JABHMKCHHA, T. €. JIBH?Kem‘:‘:
C KOTODBIMIL T CTPEMATCA BATATECS, HA ABA JPYLHX IBHA
HHsL. ITH COCTABAAIOIMIE JBIKEHIA OMKHEL OBITD no}IOﬁpaH:
TARMM 00DPa30M, UT0 y KazRIOro TeJa OfHO U3 DTHX cocTaBano
IOMuX JBIGKEHNIT MOMKHO YHMYTORUTHCSH, a Jpyroe TOIK 2t
OHITH TaRmM W Tak HAIPABIEHHEIM, JT0OH AeiicTsHe OKPYH .
IOIUX Tell He MOINo HuYero B Hem ma3MeHmTs, OTCIONA JIeI'l(K
BOZETH, 9TO BCE BAKOHE! JBI/KEHHA MOTyT OBITh CBEJEHBI
8aKOHaM paBHOBecHs) !5, G

4 [BA C JOIIHNM BeKAa, OPOMEMIe ¢ MOMEHTAa OIY .
KopamnA mpumnnma [I'Amambepa, opma ero mpeTepHers
DaBNTENbEbE WaMeHEeHHA, BoT, HampmMep, OHA H3 fIJOI)"“Y’mB
POBOR mpunnmna [I’AnamGepa mua TOURH, npnnenenuaﬂAu—
usBecTHOM «Tpakrare mo Teopermueckoir mexammie» Il
nens: «B xampplit MOMEHT BpeMeHHm CymecIByeT DPaBHOBECHE
MEAy CHIOH mHepmmm m CHIaMH, efCTBNTeNbHO IPHIOKEeH™
HEIMU B Toure», IIpn arom Ammens samewaer, UTO (BEKTOD,
ICIEHNO DABHENI NpomsBeleHmI0 Macchl Ha yCKopeHmme I
HANDABNEHHBI NPOTHBOMONOKHO YCKOPEHHIO, HABBIBAGTCHA
CHJION MHEDIIH, XOTA HTO HHKOMM o6pasom He Oymer CHIOH,
TOPUIOREHHOI K TouKe) ',

I/IJIXI OHa W3 caMBIX COBPEMEHHBIX (I)opMmepot'a‘ou OpuH~
nana J'Anambepa mus cmeremsr: «Ecmm B 060 MOMEHT
BPEMEHII K Kaskjolt M3 TOUeR CHCTEMEI, KpoMe (aKTHIecK:
HelicTBYIOMuX wa mee BHEIIHAX N BHYTPEHHIX CINI, TPHIO-
RUTE COOTBETCTBYIONIME CHJILI HHEPHHN, TO HOTYyYeHHAS CH-
CTeMa CHI OyNer HaxOANThCA B PABHOBECHN M K Hel MOIRHO
YACT NIPUMEHATE: Bee ypaBHeHNs CTATHRI) .

Opannyacknit yaremarux n mexammk FK.-JI Jlarpamx
(1736—1813) B coem rmaccireckon TpakTaTe «AmamnTn-
HECKaA MEeXAHNKA) B OCHOBY BCeH MUHAMUKE IOTOKHI (06~

myio  dopuyryy, ABIAIONYIOCSA COYETAHHEM ero NpHHIUIOa
BO3MORHEIX Nepememernii ¢ mpuanumoyM J{'Axambepa, msio-
senBEy Jlarpamzkey ¢ mpusrevermenM mOBATHA <cmiay. Tak

15 Tam sxe, c. 334
16 Anneav II, Teo
c. 458,

T Tape C, M, Kpatkuii kype TeopeTmIeckoii Mexanmxm, c. 449,
26

perneckan Mexammka, M.: @msmarrms, 1960, T, 4,



BosEmR npunnun J'Anambepa—Jlarpanika, BHTeKa0Mmuii 13
obutero ypasueuns Jjugayurm:- «Ipn Apmsennn cucTeMbl €
UZCAMBHEIMIT  CBA3SAMI (T.e. TakmMIi, PEARIII KOTOPEIX He
MOryT npoussect paGoTsr,— 6e3 Tpenus, Gea noTeph HHEPIIl
B OTHX CBASAX) B WayK[bI NAHIBIT MOMEHT BPEMEHH CyMMa
JleMEeHTAPHLIX pPafoT Beex UPINIOJKREHHBIX AKTHBHBIX CHI
(n. e. me pearuuit) u ncex cin MHEPIII Ha JT1000M BOZMOKHOM
llepeMeren cieremsl OyaeT paBHa Hy:d0», DTOT HPHHINI
T03BONACT cOCTABNTL ypABHEHNA ABIGREHNA 000 Mexami-
FIECKOIT ClCTeME, a CTAlo OBITH — I ONPEACIHTH ee ABIKCHIE.

Viommnaomuecs B a1oM OPUHNUTIE CHIBI MHEPIOHE I HX
Pabora ABISIOTCH BeTIMIHAMI (PURTHBHEBIMII, BEOAUMBIMI A%
ynoGersa, Xaparrepro, wro cam J[’AmamGep YKIOHWICA OT
YHOTpebieris ne BIIOIHE SICHOTO MOHATHA (CIHIa», HE TOBOPI
YIRe 0 «Cumie MHEPIUI), KOTOPYIO O CYNTAN He CIIOLf, a CBOl-
CTBOM Tejr.

Homanyii, HH OJ{HO U3 IIONMOKEHMIl TeopeTHIecKoil mexa-
HOKE me BLispipato (ja m ceifuac He mepecTaer BHIBBIBATD)
CTONLKO CropoB W myTAEmMIBL, Kak mpnmmun [1AzabGe-
Pa. B 20-¢ rojipr mamero nexa HpOTHB HETO BHICTYMINII (1o~
"Q‘I’b‘, 00BN apropa B HeJUAJERTHUHOCTH: OO OPHHIMIY
HA-'IQMG()[)H N3yTIenne JABN/KeHNa (:nma.\nmn) CBOANTCA K
HeclenoBaniio pasnoBecus (CTaTHRI), TOTAA KAK PABHOBECHE
CaMo Impejcraniger wyacTHBIT cxyuair mumayuki. B 30-e romer
BOBHIKIIA J{lCKyCCIA 0 CINIAX IHEPIII MEsRAY IHKeHepaMi-
NPARTHRAMIL 11 MeXaHIIRAMI-Te0PeTHKAMII. IIparTirm yT-
BepRgain, wuro coasl WHEPHHN PEeATLHS 1 IMEHHO OHI
TponmsBossT Te peiicTBUA, KOTOPHIE Tela COBEPHIAIOT (IO
uHepIm) (06 aToM mONpPOGHEE MEI CRAFREM HILEE).

Omuako, war Mot yOe miInch, cayoro I’ Azayoepa HIKAK
HeNhast 00BUHATL B IyTAHTIE 10 BOIPOCY «CINT ITHEPIIID.

Huepuus n «Gecenaosany mexanuxa Pepra

HRax Mut yire ropopmim, monsme «cimmay GHITO BEChMA Heonpe-
JCNENIBIM B MexamKke JOHBIOTOHOBCROIl omox, [Jaike Taan-
Jeil, paspupmmit yuenme 06 MHEPHUI II ABILKYIIE ciie KAk
YCKOpsIIomelr, TpecTaBIAd ee cebe KaKk PAX MOCTEI0BATEIh
HEIX TOMUROB. Jlums HploToH IpHIIeT K COBPEMEHHOMY N0-
HATHIO CILTHL I ONPEJEIIl ee ¢ HOMOITbI0 TPIHIIIA AeHCTBIs
u mporusopeiicrsns. o atoro s HpoTona 11 ero coppenen-
HAKOB TOHATIE CIJILL, JAEHCTBYIOMIEl Ha pACCTOAHIIIN, OBLI0
€OBEPUICHHO HEeIPHeMIeMO.



Jlaupgenimee passutTie MEXanMKU OPOHCXOMMIO C HCnoab:
B0BAHMEM HBIOTOHOBCKOTO oOmpefenenus cuisr Ho, Kar Ml
yKe 3HAeM, He BCErka STO ONpeeeHNe CHIEl BHOCHIO HOM
HYI0 ACHOCTH B 00'bACHeHMe SBICHNIl IPHPOJBI, 0COOEHHO ecnd
peus mia o «cuirax» umepnud. [losromy u JI' AmamGep HaiI0-
JRINT  CBOIl npHHNUD, H30ErHYB MCIOJNL30BAHI moHATHA
CIIEI) I 8aMEHHB ero MOEATHAME ABMKEHITA, HeIoCpeficTBeH
HOTQ CONPHKOCHOBEHNS. =

HanGomee suaunrenpmas NONBITKA CO3famus CTPOMHOH
MEXaHUKHN, De CIa He SABIATAach OBl OCROBHEIM, IICXO
€6 NMOHATHEeM,— TaK HA3hIBAEMOIl GecerIOBoll MeXanukil, 6""’[3
chenana Hemenkm uaurom 'eEpmxonm [epmen ('1837—-189
B kHnre ([IpHENUNG! MeXaHUKI, U3I0/KREHHEE B HOBOI CBAEY:

Tepm npuxopnT & BHBOMY, UTO IPH HOMOIIT KIIaCCIIecKoR
MeXaumkm Latmres—HpoToHA HEBOBMOREO JlaTh yHOBIE:
TBOPUTENLHOE 00BACHEHNE CINIe I Macce. Heiicmmenbﬂov
COMN MEXaHUTECKAs CHCTeMA MONHOCTHIO HB0MMpOBAHA, HO
IOIBED;KEHA HUKAKNM BHEIIHUM BO3JeHCTBHAM, TO IEHTP g
Mace OyJeT ABUraTHCSA 0 WHEDII, T. €. pABHOMEpHo 1 MpAMO™
anneiino, Orciofa, Kasamoeh 651, HECTORHO ompepesuTh Maccys
Be/b MOI0/KeRNe TeHTpa Mace Oy/eT 3aBHCeTH OT ee gHayeHm.

Ho peamsmo cmeren, COBEPIIEHHO He MOJBEpIReHHBIX BHEI
HUM BoafieffcTREAM, He CymecTByeT: Bce wactn BeeneHHEOK
HCHBITEIBAIOT G0Mee MM MeHee CHIBHOE BIUAHHe BCex 0CTalb
HIEIX ee vacreir. BEIBOJ OTCIONA OJ{IH — 3aKOH HHEPIuI CTPOrY
CIOPaBeJIIB TOXBLKO B CIydae ero HPIIIOREeHHS KO BeenemH0X
B neyont, Ho morpa mms ompesiesleHNs BeNMMMHEL MACC CIEM0~
BaJI0 GBr HamomaTh 8a MBIKEHMeM HEHTpa Bceenmoi, KOTO
PO€ 1A Hae, KAk roBOPHT L'epH, OCTAHETCA HaBEKU Hen3BecT-
HBIM,

Tepn memaer BEIBOJ, 4YTO KIaccHJecKasg MexaHHKa «He-
COCTOsATeNBHAY WO CHeAyomMuM npuimEam: 1) moronry, 1UTO
HEBO3MOZRHO JaTh XOpOIIee ONDPEEeNeHHe CHJEL; 2) IT0TOMY)
T0 OHA HENONHa; 3) IOTOMY, YTO OHA BBOJUT HAPABMTHIECKIE
THXOTE3El, KOTOPHe TACTO CHOCODHBI IOPOJUTH TpY/HOCTH
COBEPIIEHHO HCKYCCTBEHHBIE, HO TeM He MeHee mHaCTONBKO
Gompme, 910 omm MOTYT OCTAHOBUTH Ja’Ke JyWIIme yMEL.

I‘ 2pI] BEIBOANT OCHOBHOII 3aKOH CBOEit MeXaHIIRH, MMelo-
e dopyy saxoma mmepmmm: «Beskas cBofoiHas cucTeMa
UPEOLIBAET B CBOEM COCTOAHUN LOKOS INIH PABHOMEpPHOro ABI-
JREHIT BIONE mpaMeitmero nyrm» *°. W tax oGocmossiaer ero

18 Iepy I, TIpUENATET MeXaHUKE, H3A0/KEHHEIC B HoBoii cpmom M.
Han-so AH CCCP, 1959, ¢, 158, o T
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BaKHOCTL: «COBOKYNHOCTH CJAEACTBUIL, KOTOPEE MOMHO MHa-
Breub 13 OCHOBHOTO 3aKOHA O CBOOOMHOI CUCTEME U 0 ee He-
cBoGoNHEIX wacTAX, ofpasyer cojepskaume mexaumkn. Jipy-
IUX NPOYOH JBIZKEHISE, KPOMEe TeX, KOTOpble BEITEKaioT u3
OcnoBHoro saxoma, mama mexanmka He zmaers'’. 113 aToro
3aKoHa, mojuepkuBaer I'eply, MO7KHO BBIBECTH ABHReHHE IO+
Goit mecsoGommoit (peamsuoir) cucremsl. Tarm 00pasod, BCe
I3BECTHRIC B MeXaHNKe JBUKeNHs ['epm CBOANT K MHEPHH-
OHHOMY JIBIFREHINO HO (IPSMEIImeMy» IyTH CBOGOAHBIX CHC-
TeM. Ou 1psivo rosopnt 06 arom: «Kampoe ABI/KeRNe Karoii-
HHOYAL MaTepmambHOil CHCTEMBI NN ee JacTeil, KOTOPOe Hpo-
Hexonnt B corsacun ¢ OCHOBHEIM 3aKOHOM, Mbl HasblBaeM
€CTECTBEHHBIM JBHIKEHIEM CHCTEeMBl B IPOTHBONOIOKHOCTE
BCEM MBICTINMEBIM I BO3MOZKHEIM ABM/ReHIAM mocremmeir. Me-
XaHIKA, CIeJI0BATENHHO, IMEET AeI0 ¢ eCTeCTBeHHBIMH ABH-
MEHIAMI cBOGOJHBIX MATePHATBHEIX CHCTEM W HX gacTeii» .

Tepiy monueprusaer, wro BHGpaEHas (GOPMyIHPOBKA OC-
HOBHOTO 3aK0HA HAMEPEHHO NDPIMBIRKAET K (OPMyInpoBKe
3axona unepiun HeioToHa, 0AHAKO COAEP/KUT TPH HE3aBHCH-
MEIX mojoskeniisa: 1) cBoGojpmas cucrTeMa He CIEAyeT ApYyruM
BO3MOZRHBIM ITyTeM, KpoMe HpaMeiimero; 2) pasiuyasie CBO-
GOJlHBIC CHCTEMBI ONMICHIBAIOT 32 OJANHAKOBEIE NPOME/KYTKH
BpeMent MpOmOpPIIOHANBHEIE APYT APYTY JIIHHB MyTeil;
3) maMepsenoe wacaMI BpPEMsT BO3PACTAET MPOIOPIHOHATBHO
MIHEe NyTH Karoi-HuOYAb ABUKyINeiics cBOOOTHOI CHCTEMBL.

ITpimevaTeasna TeopemMa O COXpaHEHIN SHEPIHI, JaHHAL
Tepuem B raxoii dopme: «IHeprusa HaXoAAmeNcs B TPOH3-
BOJILHOM JIBH/REHIN CBOOOTHOII CIICTEMBI HEe H3MEHSeTCs CO
BpemeneM. V6o pHeprusa oIpefeseTcs Maccoii CHCTeMEI, KO-
TOpas He MEHSeTCs, a TaKie CKOPOCTHIO, KOTOPAs TO:kKe He
menseres» >, Tepr «pacum@poBsBaeT) MOHATIE MOTEHI[NATb-
HOii syieprun (B obmeM, He CANMIIKOM ACHOE) KAK KIHETHIe~
CKYIO DHEePTHI0 CKPBITEIX CHCTEM.

IMonsitne 0 cmie, KAk 0 HPHYNHE YCROPEHNs — Rak IOI0-
JRUTETHIOT0, TaK 1 OTPHNATENBHOTO, B MeXaHnke I'epma me-
yezact. Cuma ¢ Toukd speHns I'epma ABIAETCH TOIBKO Mepoil
nepenoca INOI B3aHMONPEOOPA30OBAHNA [BIGKENIT MRy
Hemocpe/icTBeNHO CBA3anHbIMI cucTeMaMi, Ecrectenno, B ye-
xannre 'epma Her mecTa W A CHUI HHEPIII, HET I MyTaHN-
b1, ¢ HuMu cBsasapHoil. Mexarnka 'epma faet scHy10, Jnmen-

19 Tam xe.
20 Tam sKe.
2t Taum e, ¢, 167,



JlanpHeiimee passuTie MEXalmK HPONCXOMIO0 © ucuo::!:
30BAHHEM HBIOTOHOBCKOrO ompepenenus cmist. Ho, xak P
yiKe 3HaeM, He BCerjia ATO OIpejeleHne CHIBl BHOCHIO :m
HYI0 AICHOCTH B 00bACHEHN® ABIEHNII IPHPOJEL, 0CO0EHHO e
peds mma o (cmraxy mmepmum. Ilostomy m [{ Amambep ﬂﬂm
JRIVT  CBOIl mpUHIEN, HB0ErHYB MCHONH30BAHNA MOHA =
(CINTEL) T 3aMEHUB ero MOHATHAMI JBUREHIIA, Her0CPeAcTs
HOT0 CONPHKOCHOBEHIIA, ol

Hzmﬁ%nee BHAMNTENBHAA MONBITKA CO3JAHUA CTPOHKI;'IJ:
MEXQHHKH, IJie CINIA He ABIANACH OBl OCROBIBLM, umo)l6 s
€@ TIOHATHEM,— TaK HashIBaeMoit GeccnioBoil 1\:(3.\:111)1115“-'1 894)
chemana Heyenkmy duanroy Iempmxon Tepren (1857— e
B kuire (IIpHAIUIE MeXaRIKE, N3I0/KeHABIE B HOBOIL CBA o

Tepry mpuxomr K BHIBOY, UTO IPH HOMOII KiacCHIeos o
Mexanukn [lammres—HploroHa HEBO3MOKHO HaTh Yﬂ"”“o
TBOPUTENbHOS OOBACHeHme e m Macce, [lefCTBITedBITE
€CIIH MEXAHHYECKAS CHCTEMA MOJNHOCTHI0 M30IUPOBAHA, ee
JI0/{BED/KEHA HUKAKAM BHENTHIM BO3JEHCTBHAM, TO MeHTP %
Mace OyJer [BUraThes MO MEEDINM, T. €. PABHOMEPHO I IPAM
nnneiino, Orcofa, Kasaoch G, HECIOKHO OIpPeeInTh Maccys
BEAL TOO/KeHNe MEATPA MAce Oy/IeT BaBHCETH OT ee 3HATCHIZ:

Ho peamsro cmerey, cosepmenmo He mOJBEp/KEHHBIX Bﬁemi’x
HIM BO3JIEHCTBHAM, HE CyIIECTBYET: BCE YACTH Bceneﬁﬁo_
HCHBITEBAIOT GOMee MIM MeHee CHIbHOE BIMAREe BCEX 0CTAIP
HEIX ee gacTelr. BEBOJ OTCIOfa OfNE — 8AKOH HEEpII CTPOrY
CIOPABEVIHB TOMBKO B CIAYYae ero MPHII0KEHHs KO Bcenenﬂo‘f
B meyiom, Ho Torga mus ompepemenus Besmammsr Mace cie/0
BaJ0 Gbr HAOMIOMATS 33 IBHKEHMeM IEHTpa BCelenHol, uoTO“
POe I Hae, KaKk roBOpHT I'epH, OCTAHETCA HAaBeKN HEem3BecT=
HBIM.

Tepry pmemaer BEBOJ, UTO KiIACCHYECKAT MeXaHUKA «(He-
COCTOATENBHAY IO CHAeYIOIIM OpHYIHAaM: 1) moToMy, 1TO
HEBO3MO/RHO JIaTh XOPOIIee ONPEHENeHHe CHILL; 2) MoTOMY:
4TO OHA HENONHA; 3) IOTOMY, UTO OHA BBOJUT MApA3MTIIUCCKI®
THIIOTE3B, KOTOpPLIE 9YacT0 CHOCOOHBI HOPOAUTL TPY/AHOCTH
COBEPIIEHHO HCKYCCTBEHHBIC, HO TeM He MeHee HAaCTOIBKO
60mbIIe, 9T0 ORIl MOTYT OCTAHOBHTH Jarke qydmme yMel.

T'epry BHIBOZUT OCHOBHOIT 3AKOW CBOGH MeXamIKMm, IMEIO-
mmii opamy sakoma mmepmum: (Beakasm cBoGommam cucreMa
TpedEIBaeT B CBOEM COCTOTHIIT TOKOS T PaBHOMEPHOTO JIBI-
JREeHI BIOXb IpsAMeiimero myrm» *%, 1 tax oGocmopnipaeT ero

18 Pepy I, TIpUENNOBI MeXaHUKH, U3M0/KeHHLE B WOBOil cpjam, M.
Hax-o AH CCCP, 1959, c, 158,
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BaiKHOCTE: «COBOKYNHOCTH CIHENCTBHI, KOTOPHIE MOJKNO Ma-
Breyb 13 OCHOBHOTO 3aKOHA 0 CBOOOMHOI cHCTeMe I O ee Iie-
CBOGOMHEIX uacTsx, oGpasyer cojiepsianne sexanuxm. [py-
IIX NpUYNHE JBHZKEHIS, KPOME TeX, KOTOpPble BEITEKAaloT U3
Ocmosnoro saxoma, mama mexanmka me amaer»'’. Ha atoro
3211501-!&, nogueprupaer ['epm, MO/AKHO BBIBECTH ABHZKEHNE Ji0=
Goit mecnoGooit (peannnoit) cucremsr. Taxmy obpasoy, Bce
U3BECTHBIC B MeXammke ApusKennsa [epm cBOANT K mHEPIH-
OHHOMY [BUZREHIIO 110 (HIPSAMENImeMy» IyTH CBOOOMHLIX CHC~
TeM. O npso rosopur 06 aroM: «Hamioe ABI/KeRNe KaKoii-
Hubyny, MarTepuagbuoil cHCTeMBI IUIN ee dacTeil, KOTOpoe mpo-
Hexonmr B cormacunm ¢ OCHOBHBIM 3aKOHOM, MBI HazblBaeM
CCTECTBENHBIN JIBHZKEHIEM CHCTEMBI B IPOTHBONOI0KHOCTE
BCEM MBLICJINBIM I BOSMOFRHBIM ABIZREeHHAM mocaexHeir. Me-
XaHIKA, cleoBaTeNBHO, MMEeT AENO0 ¢ eCTeCTBeHHBIMI [BI-
REHIMI eBOGOJIHBIN MATEPHATBHBIX CHCTeM 1 HX gacreiis ¥

Tepu moaueprusaer, uro BHGpaEHAA (OPMYIAMPOBKA 0C-
HOBHOTO 3akoHA HAMEPEHHO NPUMBIRAET K (OpPMyImpoBKe
3arona uwepnun HploToHa, OHAKO COAEP/RNT TPH HE3aBICH-
MBIX nosioskenua: 1) csofogmas cucTeMa He CIeAyer ApPYTHM
BO3MOMHBIM IyTeM, KpoMe IpaAMeimero; 2) pasinyHsie CBO-
Gopmnic cnereMBl ONNICHIBAIOT 3a ONNHAKOBEIE MPOMEKYTKI
BpeMenr npomopuiIoHATbHBIe APYL APYLY UINHBI MyTeii;
3) mamepsesoe yacamir BpeMs BO3pacTaeT MPODOPHIOHAIBLHO
MImHe Uy Karoil-EHOYAL ABIZKYINeHCA CBODOTHOI CHCTEMBI.

Ipmyveyarensna TeopeMa 0 cOXpAHeHNH HHEPTHH, AAHHAS
Teprey v raxoii dopme: «dmeprms Haxojamelics B NpoN3-
BONLHOM JBH/REHNN cBOOOAHOIl CHCTEMBI He I3MEHAETCS CO
Bpemenen., 1160 amepria OMpeNeTsACTCA MACCOI CHCTeMEI, KO-
TOPasi He MEHSeTCH, a TAK/Ke CKOPOCTLIO, KOTOpAas To/ke He
Mensercs» ', Tepr «pacum@possiBaeTy MOHATHE TOTeHIHATb=
HOIi sueprun (B o0mem, He CINIIKOM sCHOE) KaR RIHeTHYe-
CKYIO 9HEPTHIO CKPBITHIX CHCTEM.

Tlonare o cmie, KaK 0 NPHYNHE YCROPEHNA — KAk MOI0-
JRITEIBHOr0, TaK U OTPHIATENBHOT0, B Mexamnke ['epma mec-
yeszaer. Cmra ¢ Touxn speHnsa I'epma SBAAETCS TOABKO MepOI
nepenoca WM B3auWMONpPe0OPASOBAHHA JBIZREHNA  MEKIY
HCeMOCPE/ICTBENHO CBA3ANHEIMI cucTeMaMi, EctecTsenmno, B Me-
xannke [epma Her MecTa W JIA CIUI IMHEPHHI, HET I NMyTaHN-
b1, ¢ HUMI cBAsannoil. Mexaguka I'epra aeT sCHYIO, JmeH-

19 Tam sKe.
20 Tam sxe.
2t Tam e, ¢, 167,



IYI0 BHYTPEHHIX MPOTHBOpEuHii, 000CTOBAHHYIO MaTeMATH:
UeCKIl kaprumy Mupa, Ho 970 eimie He 3uauuT, 4TO PeabHEIL
MUD TAKOB, Rarmy oppumcosax ero 'epi.

B Mexanmge epna ocrapieno Mecro «MIpOBOMY aupy?,
KOTOPOMY NPHIHCAHE! CBOICTBA OOBIYHOI HHEPTHOIM avaTepui,
T. €. ABIZREHIS TaCTHUEK HTOro S(Upa MOIMIIOTCS 3aAKOHaM
RIACCIMECKOll Mexanmkm, Yrsepskiemue L'epma O TOM, qro
MHIMOE JIefiCTBHG CINT Ha DACCTOSHNN CBOJNTCA MCKIIOUH
TEILH0 I TpoleccaM MeXaHIYeCKOro JBIKeNIT B MIIPOBOM
ofupe, OBLIO ONPOBEPrHYTO pPEIATHBICICROLL MexaHHIKoI
diinmreiina. Ho B HeKOTOPHIX TIeAX TEOPHIT OTIOCITEIHHO=
CImu Mexammkm Iepma ecrs Mmoro oomero. IampmMeD,
obbacienme mpmwKenns mianer soxpyr Commma Ges MpUBIEs
UCHIT CIVI ¢ HOMOIBI0 MHEPIHEI KAk ynaamenTaabHore
cBoiicTBa Teur,

Ocnosras ke memmoCTs Mexammkm I'epma B TOM, UTO ond
TIOMOryIa B cBO@ BpeMsA OCBOGOMUTHCA OT yCTAPEBIMIIX npen-
CTaBIenmit,

WMuepnna spamenns

Mommo s cxasats «remo Bpamaercs o HHEPIIN)? Ecama
DACCYNATE CTPOro, MBEJKEHHE [0 WHEDIEE MOJKer OBITD
TONLKO DPABHOMEDHBIM IPAMONHHGHHEIM, SHAUHT, BPA[CHIL
10 WHEDOUN B MpPUHATON HaMm HHIOTOHOBON Mexammie OBITH
He Moier, Xora y [ammres mo mMEEpIET COBEpIIaeTcs MMEHHO
Bpamarenbroe Bmiikenne (roumee, ABH/KEHHE IO KPYTY)- Ho
Beb TBEPAOE MACCIBHOE TeJO TO/RE COXPAHAeT COCTOANINE
TOKOfA I PAaBHOMEPHOTO BpAINeHHsd, NMOKA ero He BEIBefeT
13 9TOTO CocTosTHMsA MoMeHT pHemunx cimit. Cramo GbiTh, dax-
TITIECRI I 3[1ECH IIMEET MECTO ABIEHIE NHEePINd, XOTI 0TI~
HO@ OT KITACCHUECKOro ciyyas, UTo 7ke 00mIero I B UeM pas-
JIYme MeRAy WHepHueif BpameHms I IPSAMOJITHETHEIM paB-
HOMEPHEDM JBIsKenneM (OTHOCHTETBHBIM II0KO0eM)?

Hax H3BECTHO, HHEpPHNsd, IJIH HHepPTHOCTD, Maccnnnof'{
TOYRI 3aBICHT T0ILKO OT ee Macchl Macca sIBIAETCA Mepoit
THEPTHOCTIN TeIA NPII HOCTYIATEIBHOM, B TOM UHCIE I IPAMO-
JITHEITHOM ABIRENIIL. SHATIIT, IPH TAKOM ABIKEHIIN HA IHep-
1[I0 He BINAET pacnpejeienne Mace B Tele, I 9TO TEI0 MOK-
HO cMeno IPHEATH 3a MATEPUANLHYIO (MACCHBHYIO) TOUKY.
Macca aroit TouRH paBEa Macce TEIa, 4 PACIOIOieHa OHA B
HenTpe TAMECTH, WIm, YT0 IOYTH TO 7Ke, B NEHTPe Macc Im
IeATpe nHepuumm Texa (moarTody «Teno» B 3aKomax Hboroma
COIPaBe/INBO 3aMEHEHO (MaTepUalbHOI TOYKOII»).
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TIposenenm CIIeTyION it
onbir, Ilommiraemes Bpamars
BOKpYT BeprHRaibHoil ocH Z
CTeP/KeHb ¢ HACAReHHBIMII Ha
Hero Maccamu (rpysamm), ma-
OpuMep MeTamIIdecKuMm Ina-
payu (pue. 1). IToxa orm mrapst
HaxofaTcA Onama IeHTpa, pac-
KDyTHTL  cTep/ReHb  JIETKO,  ppe. 1. OnuT, JEMOHCTPHPYIO-
UHEPTHOCTL ero Majia, Ho ecin npil UBMENenne MOMEHTA Hiep-
MBI Das/BITEM MAceHl Ha Rpasg WX TeAd HPH HCmIMEmnof ero
CTODRHA, 10 pPACKPYTOTH Ta- .

] s
KOit cTepikemp cramer HmAMHo- 1 CTepwenE,

TO Tpymmee, Xora Macca ero - T

ocramacn Ge3 mamemenns. Cra-

J0 GBITD, HHEPTHOCTH TeJa NPH BPALIEHNI 3aBICHT He TOIBLKO
OT Macewl, no 1 (jaske B OONbBIIeil cTENEHI) OT pacmpejede-
HISL 9TIX Mace OTHOCHTENbHO ocnm Bpamjenus. Mepoii nmaepT-
HOCTII Tela TIpH BpAUIEHIN ABISETCS TAR HA3BIBAEMBLI MO-
MEHT miepm,

Monenrom mmeprmm Tema OTHOCHTETHHO JAHHOI OCH Ha-
SBIBACTCA BEMIIYIIHA, PaBHAS CyMMe IpOM3BeJeHNII Mace BCex
MACTII, Tejia Ha KBAJPATHI IIX PACCTOAMMIII OT 9TOIL OCH:

I=mhe, (1.5)

e I — oceBoii MOMEHT WHEPIUIII, 72 — Macca JacTHIbI Teaa,
h— PACCTOSNIE ITOIT YACTIL(BI OT OCIH.

Ocenoii MOMEHT HHEPIUI UTPaeT IPI BPAIIATeILHOM ABH-
JKCHII Ty 7K@ POIIB, 9TO I Macca IPI MOCTYIATeIbHOM (B TOM
TICHe T TPAMOJIIIEITHOM), I TAKIM 00pasoM OH SBIAETCH
Mepoit uneproocT (MHepImT) TelJa NP BPAMaTeTLHOM IBH-
FREHIIL.

Pacnipepenenne mace B Tede HATJIAANO XaparTepusyercd
TAK HA3BIBAGMBIM pajurycoM mmepnmm. Pagmyc mEepmui — aTo
Pa10e PACCTOSHIIE OT OCIH, HA KOTOPOE HA0 HMOMECTHTH MEeHTD
Mace Tena, YT00BI MOMEHT IHEPIIII 9TOT0 MeHTPA OTHOCHTedn=
110 0CH GBI OBL TEM 7Ke, UTO I MOMEHT HHEPIIIIL BCEro Teaal

p= V1M, (L.7)

e p — pajuyc mepimm, M — macca Teda,
Tarmy 00pasoM, PasHUNA B Mepe HHePTHOCTH IIPAMOI-
HeIlHOTO JABMRENIT I BPAINENIIA COCTOUT B TOM, YT0 B IEPBOM
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ciiyuae OHA HU3MEpPAETCA Maccoil, a BO BTOPOM — MOMEHTOM
HmHepIu 2,

[anee. Kax »e1 awaeM, 3aK0H MHEPIUN yCTAHABINBAET 9K
BHBATEHTHOCTh OTHOCHTENBHOT0 MOKOS I PABHOMEPHOro mpi-
MOJIMHEITHOr0 NBI/KEHNT — JBIZKeHNAA M0 HHEPIIIL. 1160 meab-
8 HERAKIM MEXAHIYECKIM OMBITOM YCTAHOBHTH, HOKONTCH
I TQNH0E TeNO IV HBHZKeTCS PABHOMEPHO I NPsAMOIMIHEl:
mo. Bo mpamarensmom ppmmenmm oTo He Tar. ampmMep
CoBCeM He 0e3pasiyHo, HOKONTCS JII BOITOK I Bpaulae“"
PaBUOMEDPHO, ¢ IOCTOSHHON YINIOBOH CKOPOCTHIO. Jlax orMme-
Haer akagemnr A. 10, Vmummckmii, yraosas CKOPoCTh TBEP~
HOTO Tela ABIeTCA BeNmUmHON, Xapaxkrepusylomeil ero
(mamuecroe cocromEme?®, Yraoas CKOPOCTH MOJRET GBITH
onpesienena (HampuMep; ¢ MOMOI[BIO THPOCKOTA TN H3MEpes
HIEM HeHTPOCTPeMuTeNbHELIX cuir) 0es RaKoit-mn6o nug)opl\m'
IHH 0 HOMOAKEHNN Tea M0 OTHOMEHHIO K «afcomoTnoily Che
TeMe Roopanmar. IlooToMy TepyMiE «abcomoTHAs YIVIOBas CKO®
POCTE Telay B 0TIMTNE OT «aOCOMOTHOI CKOPOCTII TOUKI) O
ROH ymoTpedaarhes B mpaMoM cmsicne (6es KaBLIueK) . gy

Taxm 06paso, MeXaHMIeCKIe ABIEHN B IOKOAIIRUCH T
Bpamaiomelics cmereMax GyjyT HDPOTERaTh IO-pasmoMy, He
TOBODAL V7K€ 0 TOM, UT0 majieHne N JBIKeHIe Tell Bo Bpamalo=
meuca cmereme IPONCXOAAT HHaYe, YeM B HETIO/BITHON:
HOCTATOWHO XOPOIIEHEKO ee PACKPYTHTH — I OHA Pa3BajuTCA
HA 9aCTH H3-3a BOIHNKNINX B Heil HAIPAKEHMIIL.

“Hoarouy BTOpOe OTMINYIE COCTOHT B TOM, ITO DPAMOIA-
HeIHOe paBHOMEpHOe JBIUKEHHE W TOKOl OKBIBAIEHTHBI,
4 BpAIleHne, fae ¢ MOCTOARHOIN YIVOBOIl CKOPOCTHIO, MOMKET
OBITE weTRO OTrPaHNYEHO HE TOJNLKO OT IOKOs, HO I OT Bpa-
IMeHHA ¢ NPyToii Yraoroii CKOPOCTHIO.

Bor, moyRanyit, m Bee ocmoBHble ormmans. Ocrambmoe
HACTONLKO ONMHAKOBO, UTO MOMKHO B3fATh Ha cebA CcMenocth
chopymymposars 1o 00pasy n mof00MI0 HBIOTOHOBBIX 3aKOHORB
(3aKOH» mHepmHm BpamaTeTLHOr0 ABIZKEHHA abcomoTHO
leeplloro Tena: «MsomuposaEnoe 0T BHEIIHNX MOMEHTORB
40COMIOTHO TReproe Tesmo GyHer COXPAHATH COCTOAMIIE TOKOI
LT PaBHOMEpHOro ppamienns BOKPYT HEMOABIKION TOYKH

20

22 Moxenr HTHEPUUI OfHOPOAHEIX TeJ HaXOAATCA AOBOILHO Jerro. Ha-

TIPIIMED, MOMENT IRepmun MeALHOTO MIVIHHAPA PaiycoM R i Mac-

con_}JI paven JIR?/2 momoro MUANHAPA TOI JKE MACCH M pasmepa

ME?, mapa 04MR? (MOMENTHl HHEPIAN PasHo00PABHEIX Tl MpHBO-

- (J-‘(HT.C}T B CHCOUATBNEIX CHPABOMHUKAX).

. Jwauneswi A, J0. Mexannka OTHOCHTEIBHOIO ABIGKeNIsl i
cmapr nmepuuy, M.; Hayxa, 1981, c. 38,
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4TH OCH 16 TeX IOp, MoKAa MNPIVIOZKEeHHBIE K Tely MOMEHTLHI
BHEIIHNX CIIJl He 3aCTABAT €ro H3MEHHTH 9T0 COCTOAHNME!.

IMoueny swe aGeomorao TBeproe Teno, a ue modoe? Iloro-
My, ITO y HeTBePAOro Tela 13-3a BEIHY/AKACHHBIX (WMl 3apaHee
HpeayeMoTpenneix) jeOpMamimii TpH BpPAUIEHHH  MOKET
O3MENUTHLCS MOMEHT MHEPIUN, a 3T0 PABHOCHILHO U3MEHEHII0
Maccrl Tena. Mpl ke me YHDOMHHaeM 9TOT0 CIydas, KOTAA
dopmynnpyen saxon NHEPHII, HHAYe OH OBl HATMHAICA Tak:
«M3omposannas or BHEIIHHX BOBHEHCIBIIL MaTepuaibuai
TOYKa mocTosIHOII Macesl...». A dTa TOYKA MORET JerkO
MeHATEH cpo1o maccy. CaMomer IIH pakera, ABATAgch 3a CYET
CIRATAHIST TOPIOYEro, JOBOJILHO CYIIECTBEHHO H3MEHAIOT CBOIO
Macey. [lase wuemoper, IpOIA MOCTATOYHOE pACCTOAHIE,
UBMEHFAET CBOI0 MAacCy HACTONBKO, 9TO 9TO (PHKCIPYETCH Me-
AHOOHCKITMII BecaMm.

RaK 0TPasuTes BTO0 W3MEHeHHEe MACCH Ha IHepHma?
Benps TP 13MEepeHnn Macchl BO3HOKAET AOMOIHNTeNbHAdA, TaK
HagwIBaeynas peakrupasg cmya. O KakoM jke JBIZKEHUE IO
HHepOAn MojReT NATH Peun, ROrAa Ha Telo AeiicTByer cmaa?

HRomenno, Tyr moskuno BospasmTh, ITO MBI paccMaTpHBaeM
TeI0, KOTOPOE WOJNHOCTHIO COXPAHTET CBOE KOMIIECTBO MAare-
pun. Ho ecam mBl ero xak ciefyeT PasTOHMM, HAOpOMeEp 70
CROpoCTell, CONBMEPUMBIX €O CKOPOCTHIO CBETa, KAK PasrOHAIOT
B YCROpUTeNAX HIeMeHTapHbe YacTHIE, TOrjJa Mepa HHepPIHIL
MaTepuanbuoil TOYKE — ee Macca — OyAeT 3aMeTHo BO3pacraTh
C YBeJIIeHEeM CKOPOCTH; KaK NUIIeT JiiHImTeiiH, «00o0meH-
ybu'i BAKOH WHEDIII HepPeHss pONL BaKOHA HBIZREHIN **.
Forna. BUAUMO, OPUAETCA CMIPNTHCA ¢ H3MEHEHIeM MacChl
I OpHsHATh, YT0 U30IHPOBAHHAA OT BHENIMNX BO3JEHCTBMI
MarepuanbHag TOYKA IepeMeHHOIl MacChl COXPAHSAET IOCTOAH-
TBIM 110 MOJYJIIO 1 HAIPABICHHIO BEKTOP KOJNMYECTBA CBOETO
NBIGKeHNs, T. €. NPON3BEJeHIe Macchl Ha CKOPOCTH, HAIpPaB-
JIeHHOE, KaK II BEKTOP CKOPOCTH. JTO 3aKOH COXPAHEHIA KOII-
yecrsa apmkenns (y Hreiorora om (opMyampyeTcs HeMHOIO
1I0-IPYyromy).

Tax u B coyvae BPAIATEILHOrO JBIZKEHISI: eCII MOMEHT
UAEPIUN HEN0CTOAHeH, IPUXOAUTCH TPHHIMATH IIOCTOAHHOL
e yIIOBYIO CKOPOCTH, a NPOM3BEJieNne YIIOBOIl CROPOCTH HA
MOMEGHT MHCPONE — TAK HABLIBAEMBIl KIHETHYECKINI MOMEHT,
B oroM ciryuae 3aKoH IHEpPIUE IpuMeT Taryio dopmy: «Hso-
JIUPOBAHHOE 0T BHEIIHNX MOMEHTOB Tel0 Oyfer COXPAHATEH

2 Jinwereiin A, @usnka u peamsrocts, M. Hayra, 1965, c. 18,

2 H, B, I'yvina 33



BCKTOP CBOBr0 KHHETHYECKOr0 MOMEHTA MOCTOSHHBIM HO Be-
JIUHNE § Hampapiennio». Eciir ske TEI0 Bpamiaercs BOKPYL
HenopBIKHOIl ocn: «Il3oanpoBanioe OT BHELIHIX MOMEHTOB
OTHOCHTEILHO OCH BPAIIEHUSA TeN0 GyjerT COXpamsATh KUHEeTi
MECKINiE MOMEHT OTHOCHTENBHO 9TOH OCH IOCTOSHHBND. OITH
3AKOMEI (B HECKOABKo mHoii (JOPMYIHPOBKE) HOCAT HA3BABME
3AKOHOB COXPAHEHIS KUHETHYECKOr0 MOMEHTA.

Uro ske upemcraBisier cofoii MEEPIIL BpalaTeILHOTO
JBIGRENIS, HAUPIMep BOKPYD 0CH Z, B CIydae Iepejennoro
MoMenTa mmepmu Teia? Tak KAk RIHETIMECKuii MOMEIT
OTHOCUTeNLHO ocH K, paBelr IpOI3BeeHIo MoMerTa 1iepmilit
OTHOCHTENBHO TOIf 7Kke 0CH /. Ha YriIoByI0 CROPOCTD!

K,=ILo, (1.8)

TO CYThL (3AKOHA) WHEPINNI JUs ATOTO CAydas COcTONT B TOM,
uro K.=const. Ecan npn srom temo peaeersue fredopMamii
IO/ JeficTBIeM BHYTpeHHIX ciul (BBIBBAHIBIX, HALPIMEP;
HEHTPOCTPEMUTENBHEIMII CIIAMIT ITPIT npamellllll) 1 "“em:
mix  (ympanasionmx pospeiicTsmii) Memser CBOil  0ceBOI
MOMEHT WHEPINIH, TO ¢ ero yBeJmMemieM yNIoBas CROpPOCTR
Oyner YMEHBIIATLCA, a ¢ ynenbmeuue.\x—ynenu'mlm'rbcﬂ
TAK, 9T0 NX NPON3BEEHIE OCTAHETCSI IOCTOAHHBIM.
Mt pemoncrpanuir aroro saxoEa yA0GHO BOCHOALIOEATHCT
HPOCTEIM npnGopoy, massiaeMeM miaTgopymoir HyroBeikoro.
TO Kpyriras ropusonrambEas miaropma Ha HOAUIIIHIEAX,
KOTOPAST ¢ MaJbIM TPEHMEM MOZKET BPAIIATLCA BOKPYT BepTH-
kanbHoif ocn. Beam wemopes, cros ma aroil mrargopme 1
BPaIasch ¢ HEKOTOPOIl YIMOBOIl CKOPOCTHIO, PAsBEjleT B CTO0-
Pony pyxn (eme smyume ¢ rpysoM B HUX, HanpHIMep rapTeisi-
MI), TO ero momemnt UHEPIIT OTHOCUTENBIO BEPTHKAJIBHOIL
OCII IIOBBICHTCS, & YrIIOBAS CKOPOCTH CIIBHO ymager. Onycras
DYRH, YeloBer BEYTPeHHHM yCINImEM coo0maer cebe UepBO-
HAYAILHYIO YIIIOBYI0 cKopocrh. Jlaske crosa ma miatdopme
HCTIOABIKHO, MOKHO HOBEPHYTh KOPIYC B JIOOYIO CTOPOILY,
BPAImas BEITAHYTYI0 BBEPX PyKy B HPOTHBONONOKHOM HAI-
papienmi. Taxum cmocofoy mBMeHeHNA YIIOBOI CKOPOCTIX
LIMPORO MONB3yIoTCs B Gamere, akPOOATHKE I T. . (I KOIIKK
YCICOIHO TPU3eMIAIOTCS Ha JIAIBL OmarofiapA BPAmeHII0 XBOC~
T4 B COOTBETCTBYIOMENM HATpPABIEHHI).

Ha aprernn HHEPIIH BpaIlaTeJbHOr0 JABH/KEHIST OCHOBA+
HBI MHOrOMNCIEHNEIe HpHOOPS! I MAaUINHBl, B YaCTHOCTH
HHEPIITONHABIe  NIBHraTen — akKyMyJATOPHI, COXPAHAIOIHE
RIHETHIeCKYI0 DHEPruI0 OpH HHePOUONHOM BPAIIEHHH Maxo<
BIRQ, I THPOCKONIYecKne mprGopsl, COXpAmAImue, 06pasHo
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TOBODA, €r0 KHHETHYECKHil Moment, CymecTBylT Tarmke I
MaXOBUKI TepPEeMEeHHOr0 MOMEHTa UHEepINN, HATOMHHAIONIE
10 OPHHIIITY feilcTBIsA YenoBera Ha miaTdopye RyKoBCKOTO.

Mexanm:a OTHOCHTEJIbHOr0 ABIREHIIA
H SIJIePOBLI CIVILI MHEPIIII

Bo mMmornx paspemax MeXamNURH I ee NPIVIO/REHIII K TeXHI-
YECKIM HayKaMm ABIREHIe MaTePUAJIbHBIX TOUEK H Tel m3y-
YaeTcs 00 OTHOIIEHHIO K MOABIZKHEIM TejlaM GOIbIION Macchl.
HBuzceniie mocneHus CYNTAETCS LDPAKTIIECKH HE BaBHCA-
UM 0T 13yYaeMoro JBUZKeHIA CPABHHTEIBHO HeOOIBIIHX
Mace un 0OLYHO 3apaHee sajaeTcs. Hampmmep, Ipn M3ydeHim
KozmeGaniii MagTHNKOB Ha Kopalie, ABIUREHHA arMocdepst
I PEK IO OTHOIIEHNIO K BQM.Tle, noBeJeHNsA THPOCKOIOB Ha
CAMOIIETE MORHO CMEJIO CYNTATh, UTO JBIKEHNE Kopadisd,
3emit it caMoTeTa ocraercsa HemaMeHHbIM. [IpI paccMoTpeHun
STHX JI0CTATOYHO CIOREBIX ABIEHHI, KAK I B HPeAbIAYIIINX
HpmyMepax, 1eo0X0[uM0 YeTKOe pasrpanIyenne Peadbubix (u-
SUYECHIIX CIJI I CILI JTHe P,

ax ysse roBOPHIOCH, PEATBHBIMII MBI CYHTAeM CIHIBI, BBI-
BBIBAIONIIE YCKOPENNe MAaTepPHANLHBIX TOUEK II Tel OTHOCH-
TEeNALNo «abCoMIOTHOI) CICTeMBI KOOpAmMHAT, miam (970 OFHO
M TO jKe) HHEPIIAJILHOII CHCTEMEI OTCYETAa. DTII CINIEI BBIpa-
JA0T Mepy MexXaHHYecKoro BSaIIMOlIGﬁCTBHH T€JI M MOryT
ObITh pAsImIHBEl [0 CBOEl HPHPOAE: 9TO CHVIBI TATOTEHUS,
DIERTPHYECKIe T MATHUTHBIE CIUIBI, CINIBI YOPYTOCTH I IAa-
CTHYHOCTII, CHIBI CONPOTHBACHISA CPENIbl, JaBIeHNA BeTpa MiH
nasxe cpera. Hano ckasaTh, 4T0 HEPEAKO OOHapysmBaeTCs
O0IPIOCTs CHIT, Ka3anoch Obl, coBepIIenHo pasamgubix. Tax,
CINIBl YIPYTOCTH MOFYT TPAKTOBATHCA KARK IPOABJIEHUE CHi
DIEKTPIIECKIX, BO3HMKAIOMIIX IIPI B3AIMOMEHCTBIE aTOMOB
n mouexyr. Cmia mpmimmamus (afresmm) KIeeB K IVIAXKOIl
HOBEPXHOCTH TOAKE OTHOCHTCA K BIEKTPHIECKAM ciltaM. B Ko-
HEYHOM cueTe, peaibHAs (DU3NUECKAs CIIA M3MEpAETCs 1po-
H3BOMIMBIM €10 YCKOPEHIEeM eJIHNIEL MacChl B IHEPIHaILHQil
(«abcomoTHOIN) CHCTeME OTCIeTa.

Ilpn n3ydeHEnm MEXaHHKHI OTHOCHTENBHOTO MABIREHISL
BRHO OTIIMYATH AATaMOEpOBEI CIILI IHEPIIII I CIUIBL HMHep-
I(H, BBOJIIMEIE TPI PACCMOTPEHIN JIBIZRENI MATePHATBIBIX
p0YEK I TeJ MO OTHOLICHIO K MOABIVKHBIM (HemHEepIuaIb-
HEIM) CHCTEMaM OTCYeTa. DTIl IOCIE[INE, 10 Mpefiioskennio
axapgemnra A, 10, Hmanncroro, Oyjaem nagpisars siiepobl-
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M CclranMu nmeprum® (kak mspectHO, JI. Oifmep BepBhie
HCHOML30BAN TOABIGKEEE CHCTEMBI KOODAMHAT IS PElIeHHA
CIO;RHBIX 3aa¥ MeXaHIKN, HAIPAMED cyepirdeckoro ABIAe:
WIS TBEPAOro Te;a). Hak pamamGepoBsl, TAK II JITTEDOBEL
(ir mr0Gbte) cuTbl mEepHI He ABIAIOTCH (USMIECKIMIL, T. €
OHII HEPeaubHbl. BBofsTes 9T HECyIIeCTBY IO CINIBI B Me*
XaHOKY OTHOCHTENBHOrO JBIKEHHs, KAk I B TIPHHIHIS
A'Anambepa, ancro YCIOBHO — [IsT 00IerIensi pereHIT 3a-
fiad 11 00bACTensT OTJIEIbHBIX MEXaHHYECCKIX SIBJICIIITIL.

Cuenyer samernth, w10 KazmmoMy OTHOCHTEILHOMY ABIL-
JREHNIO Tella, T. e. MBIZKENNI0 IO OTHOMIEHHIO K DHIOPAHHOM
HOABIKHOL (HemmepmuambHOM) cucreMe orcueTa, COOTBET-
CTBYET [IBIJKeHIe HEKOTOPOTO TOYHO TAKOrO 7Ke Teja OTHOCH
TeNBHO CHCTEMEI HHepIuaibHoil, «abcomorHoiy. UroGel 0Cy=
IIECTBNTH TaKoe «abcomioTHOE» JBIREHIE Temxa, 1aj0 BOC-
IDOUBBECTH HE TOILKO Te ke pealbHble (PUamueckie CHIBI,
KOTOpEIe JieifcTROBaNE Ha MCXOHOE Telo, HO I Jo0akilTh HO-
BBIe (hranueckue cmrs. Bor o1 CIIBL B TOYHOCTH COOTBETCT-
BYIOT 9HJIEPOBEIM CIIAM HHEPOUH B JaHHOM OTHOCH TeJIEHOM
JBIGKEHIN UCXOHOTO Teja. JHIepOBbl CHIIBL IHE P onpene-
JAIOTCA KaK peajbHble CHIEI, fielicTByIOme Ha Tex0, B Mpe-
TOIOREHNH, YT0 NOABIKHAS] CHCTEMA 0TCYeTa yCJOBIIO IIPH=
HIMAeTes 3a HemoppmzsHylo. Hampumep, ecim moBopaunBalo-
Iniicss aBTo6yc ycmoBHO NpHMEM 84 HETOABIKHBIN, To T8
CINIET, KOTODEI MeImaior Hay HpONTH B HEM (IO OJHOI JI0C-
Ke», IPIXONNTCA CYNTATE PeabHBIMI.

Bo mmormx cIydasx HeymoOHO pacecMaTpHBaTh ABIKEHHE
TOUEK W TeJ mo 0THOmEHHMIO K «a0CoMOTHOIY cucTeme KOOPJH-

Har. Bpap om mmeer cmmiexn pasBHBATH TEOPUIO Koneﬁanm__l
MasATHHKA 10 OTHONmIEHMIO K «abCONMIOTHOIY, NMHEepHHalbHOL
CHCTeMe KoopymHAT ¢ HauadoM B neHTpe COTHEYHOI CHCTEMBI
I OCAMMN, HampaBieHHEIMH Ha HemoABIkmsle ape3jel. Hynma
ynobHee, I fase ecrecTBeHHEe, HCHOAB30BATE CHCTEMY KOOD-
JUTHAT ¢ HAYAJIOM B TOYKE TOABECA MASATHAKA 1 OCAMII, JKECTKO
CBABAHHBIMI ¢ 3eMieii.

Onmaxo raxasm cmerema m me «abcomorHay, 0 Aake He
MHEPOIanbHa. 3emMasa Bpamaercs, a BMECTE C HEI0 HMEET
YCKODeHHE I IeHTp HAIHX KOOPAUHAT — ToIKa mojseca. Hax
U3BECTHO, B BTOM CIyd4ae yCKOPEHHE TOUKI B «aGCONIOTHOI)

cucreMe — abcomoTHOR %, (pealbHOe) YCKOPEHHe — SBIACTCS
BEKTODHOII CYMMOR Tpex ycKOpeHIi — OTHOCHTENBHOTO W,

# Om.: Hwaunckui A, 10, MexaBEKa OTHQCHTEILHOTO [ABIVKEHHs H
Cullpl HEepPNHH, ¢, 7,
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LePeHOCHOT0 W, II ROPHOIIICOBA Wy:
Wo =Wy - W, + u_',‘ (1'9)

OtrocurensHOR yeKROpEHTe — HTO YCKOPEHNE TOYRN B O~
BIDKHOII cucreme KOOpAMHAT, Kak eciu O oHa OBLTa Hemofi-
BikEA. [TepenocHoe yekopenne — yCKOpeHNe TOUKH, B AaHHBI
MOMEHT BpPEMEeHI COBHajalomieil ¢ pACCMATPHBAEMOI TOUKOI,
JIeIRamell B MOJBIIKHOIl cCHCTEMe, HAIPHMEp CBA3ANMOIN ¢ 3eM-
aeit. Koprommcoso (mo nyvenn ¢pammyackoro mexannra XIX .
T'ycrana Ropnoanca) yCKOpeHne, BEIPaskaeMoe KaKk BOKTOPHOS
Hpousseenite yriaosoii cropoCTH MEPEHOCHOTO IBNKEHIA @ Ha
OTHOCHTEILHYIO CKOPOCTD Dorut

Wi =2 [® X Vogal, (1.10)

XAPARTCPUIYeT N3MEHEHIe OTHOCHTENBHOIl CKOPOCTH TOYRH
B OepenocioM ABI;REHNH N IePeHOCHOI CKOPOCTH B OTHOCH-
TeabHON nnaenni. [loxygaerca Tak, UTO €CII MbI CKIaIbIBA-
€M ZIBa [BUZKEHNsA: OTHOCHTENDLHOE, T. €. JABHeHHe IO OTHO-
WIeHIIO X 1T0/BIKEOf CHeTeMe KOOpAuHaT (Hampunep, 3ese),
I mepeuocioe, T. €. T0, ¢ KOTOPHIM caMa IOJBI/RHAA CHCTEMA
Kax bl «mepemocnTeA) B HEMOABIKHOI (mampmiep, 3eut
B «abcomoToiiy cucreMe OTCYeTa), TO AJA MOXyIeHHA abco-
JOTHOIO (peansHoro) yCKOPEHHs HaM HEJ0CTATOYHO IIPOCTO
CIOZRNTH OTHOCHTENLEOE 1 IepenocHoe yekopenne. B cayTae,
€CI NOJBIZREAA CUCTEMa HMeeT BpamaTelbHOe JBIGREHIE,
a caMa ToYKA ABHKETCHA B DTOIf IIOJBIKHOIL CHCTEME, MBI O~
HEL enie npubaBisaTh I KOPHOIHCOBO YCKOPeHHe.

Taxum o6pazoy, OcHOBHOE YpaBHEHNE JITHAMIKM, LTI
BTOpoii 3aior HeloTona

mw=F (1.11)

(cmia paBEA MpPOM3BEJEHMIO MACCHl Ha YCKOpCHie It HAIpab-
JIeHa TaK yKe, KaK YCKOPEHMe), Ui OTHOCHTEIBHOTO IBIFReHIA
Oyaer uMeTh Takoik BUJL:

- - = = Lo i
mw'" = mw, — mw, — mwy = I + Fo+ Fy. (1.12)

Taxim 06pasoM, OCHOBHOE YPABHEHIE JMHAMIKIL OTHOCH-
renpmoro psmwxennsa (1.42) mapsamy ¢ (bxisxlqecxou cioit £
COJIePKIT B IPABOIL (_clmonoii) YaCTH fiBe DifePOBLL CIITHL HHeP-
A — 11ePeHoCHy10 Fe 1 KOPHOIIICOBY F,. 1 nepenocnas, n
KOPHOIICOBA CHJIa MHEPHHI — CINILL HePCATLHEIS, IIX HET HA
caMOM  eJe, 3aBUCAT OHH TONBKO OT BEIOOPA KOHKPETHOIL 10~
ABIZREON CICTEMb KOOPAUHAT 1 HITKAK HEe OTPAIKAIOT B3AIMO-
JeficTBuil JaHHOil MATEPHATLHON TOUKM C JPYTUMI TETAMIL.
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Te myMeioT HTI CINTEL 11 IPOTUBOJEIiCTBIA, KOTOPOE MO TPETHEMY.
saxony HpBI0TONA JOMKHA MMeTh Kaspas cira. CireloBaTelb-
110, DTOT BAKOH DPABEHCTBA I TMPOTHBONOIOZRHOI HAPABICH-
HOCTI JeHCTBIS I MPOTHBOMEHCTBIA HIKAKOTO OTHOIIEHMA K
IITIEPOBBIN CITIAM HEEPIII He uMeeT (1o 06pa3HoMy BLIPAIKE~
nmo nssecTHoro (usuka P. Meitmyana, 510 — ICEBIOCIIBI) .

Ecxm saMeHNTH OfHy MOJBIZRHYIO CICTeMy Ha Apyryio,
OILTEPOBEI CIIIBI MHEPIIT MOTYT H3MEHITLCA PeIITe/ bIbIAL 00-
pasox. Hampmyep, eciir mofBIzkuas clcTeMa KOOp/nHAT He
PEMEIAETCS TIOCTYNATeNBHO, T. €. ee YIIOBAsA CROPOCTH 110 OT=
TomenIo & «abeomorHoiy cucTee roopauHaT, mwr (coraacs
10 CKABAHIOMY BEINE) IPOCTO YIIOBAS CKOPOCTH PaBma My
T0 KOPHOIIICOBA CIIA MHEPII

Fr, = — mivy (1.13)
cosceM ncuesner, [lepenocnasn ke cmila MHe P

F.=—muw, (1.14)
1ie BABICHT OT NOMOKEHUs TOUKI B HMOJBHATHOI CHCTEME.

B wactrocn, mepenocnrie covbt MHEPIUT TaCTHI] CHIOME
TOTO TOIA B MOJBIIKHOI CICTEME KOOPAMHAT MapailIednibl
APYT NPYTY; IX PaBHOEHCTBYIONas paBHA IMPOM3BEJICHIIO
O0mIell Macesr Teja ma abeoNIOTHOE yeKopemme Iavaja 1o-
JBUZRHOI cHeTeMsr koopamEaT (co amarom yumyc). [Ipm mi0don
UOTOACHINT  Teja paBHOAEHCTBYIOIIAs OTHX CINI IPOXOIAT
epes menTp miepmun (Macesr, TAzkecTH) Tena. Takme mocTy-
TATCILHO IepPeMeIIaIoNIecs CUCTeMBl KOOPAHHAT Y00kl i
1aCTO BCTpEvyaloTes,

Ecim ke nomusmasn crerema KOOPJMHAT ABI/KCTCS PABHO=
MEDIO It IPAMONIHEITHO M0 OTHOIIENHIO K «adCoMOTHOI» Cue~
TEMe, T0 oma y:;ke cramopuTCA HHEpHHaiALHoIl B raxoii cme-
TCME yiKe He TONBKO KOPHOJMHNCOBEL, HO 1 TEPEHOCHBIe CHIILE
[HepIT papusr mymio. OCHOBHOE YPABHEHIE IHAMIKIL JLT
JTOIL MOABIKHOIL CHCTEMBI TaKoe ke, RaK WA «abcoqioTHOI»
CHCTeMEI KoOpAmHAT, 3HaunT, ¢a0COMIOTHALY CICTEMA KOOP/I-
HaT e myieer Kakmx-nmufo NpenMymiecTs 0 OTHOIICHHIO K

JII0DOIL  HHePUMANbHOL cHeTeMe — HOMHOCTHI0 ¢ HEI0 DKBH-
nazentHa. Bee saxomsr aexaEmKm B Heil OY/IyT BHIIOAHATHCS
TAK JKe, KaK @ B J1060if mHepIUANBHOIl cHCTEMe. JTOT BBIBOJ
Il ciiefiyer 113 mepsoro saxona Hpi0TOHA — BaKOHA HMHEPIUN *°,

¢ Ilnepnmadpubie cHCTeMEr oTcueTa B (YUANKE TACTO HASHIBAIOTCA Ta-
Jupreess cncremamn. Ho aro Bpsaf M odocmosano. Hax M1 yixe
smaey, T'ainviell mpepnosaran EHEpPLUOHHEIM KDPYTOBOE JIBIKEHHE,
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cqei‘j‘*‘;?a:lfgiecé’uleip ;glngf;;};LGyqaxo TOABI/RABIX CIICTEM OT-
it g » BCTIOMHIIM OCHOBHOE ypapHe-
Boins (11 le I\gnxl',xenlxn MaTepHaJbHOIl TOYKH B TaKHX
OTHOC;I T-e'nu. e .Ie,\amma IOBIUKCHAS B TAKHX CHCTEMax
Hlownoro‘ r; ?ljo ABIKEHIS OTIMYATCS OT MEXaumKH abco-
i cnmg‘:ux_\enmﬁ, a cTaso OBITh — ABIKEHNA B HHePIHalb-
‘1‘“311‘10(‘1{1.;\&\’ HeoOX0IUMOCTRIO y9Iera, HapAAy ¢ pealbHBIMI,
et _Ju CIvTaMm, eme It ncennocil.vx—ai'meponm.\' cIrI
i C‘IBPQ}Iocnon II KOPHOIHCOBOIl. B pacuer AOTRHBI
‘lacmﬁ e C:)rlx ‘aunepoam CIJIBI HHEPHUH BCEX TOYEK I BCeX
Gﬂcm\x’y C”C1 TABIAIOMIIX PAacCMaTpPUBAEMyI0 MexXanndecKyio
MY, CINIOIIIOE Tewo.
q)op:ii‘:l"}ll;l])ﬁls‘bl CIL.’lbI HHEpHII MOKHO TaK:e OHpeZeInTh He
Bcnow‘»rfn -::-1, a Kar Obl (JuamIecKIM MeTOfoM . PaccyoTpHM
Teﬂy~ u0~. ,)f",”’uoe TEJI0, TONHOCTHIO HAEGHTHYHOE OCHOBHOMY
B 1"acnpenenenmo ero macc. Ilycrs 8T0 BCIOMOraTelb-
me}mu‘) ) COBEPIIAET B TOTHOCTH TAKOE 7ite JBIZKEHIE [0 OTHO-
“0011*11111: IPON3BOJLEO BHIGPAHHO «abCOMIOTHOI) CcHCTEMEe
. .ua;nu aT, RaKoe COBEPIIAET OCHOBHOE TEIO IO OTHOMIEHHIO
)it TomBIsKHON HewmepHEmAmbHOI cucreme. Taxmy 00-
Pason, wa nce Touykm (INIE 9ACTHIE) BCIOMOTATEIbHOTO TEld
AeficTpyior Te e pusmueckie cmihl (BHeIIHme II BHYTPeH-
HIE), 970 T Ha OCHOBHO® TElO, T.€. CHIIEI TOIl Jie BeIIIIHEL,
TPHIO/ennbie K TeM 7ke MecTam H TaK ;Ke OpPHeHTHPOBAHHEIE
OTHOCTTETBHO OCEil «afCoMIOTHOIY CHCTeMBI KOOPANHAT, Kak
Oﬂnlopnemnponanm OTHOCHTEJLHO MOABHAHOI CHCTEMBL
11'_061,1 JIBIKEHTE BCIIOMOTATENBHONO TEJa OTHOCHTENb-
HO «abcomIoTHOI) cHCTeMBl KOOPAHHAT B TOYHOCTH ITOBTOPATIO
TBHFKCIINE OCHOBHOTO TeIa OTHOCHTEILHO IIO/IBIRHEOI CHCTEMBI
KoopamuaT, HeoOXoAmMO B o0IIeM crydae K BCIIOMOTATeIBHOIT
CHCTEME TIPIIOZRITE, IIOMIAMO BCeX (H3ATeCKIX CIIT OCHOBHOIL
CHCTEMBI, el T JONONHNTENbHEbIe CHIEL Tak Kak JBIZREHIE
paccMaTpmBaeTcs IO OTHOMIEHHIO K «abcoM0THOIY, HHepPIH-~
AIbHOI, CHCTEME 0TCIETa, TO 3T0 MOTYT GBITH TOIBKO ¢puamaec-
ke cuisl. O9eBUIHO, YTO OHI TOYHO COOTBETCTBYIOT aiiznepo-
BEIM CHJIAM THEPIIH,

T, e. TO CAMOP, TJie PINIepOBHI CIUIEI IHEPIHIM IIPOABIAIOT cels, TaR
CRa3aTh, B IOMHOM KoMIUTerce, ECIH BpAMAIOMIYIOCS CHCTCAY, Ta=
mpuMep HAMYy 3eMIo, HOCUATaTh XOTH OB HA MUT CHCTEeMOif, ORBH-
BAENTHOI «AOCONIOTHOI, MHEPIUATBHOI, TO B TOT R MIP (ORI~
am» OB, cTAMN GBI PEATHHOCTHI0 00e DIUICPOBEI CILILL MHepIud —
TIepeHoCcHasg 1 KOPHOIICOBa.

Cat.: Huwauncruti A. J0. Mexannira OTHOCHTeILHOr0 JBIKEHNA M

cwrer nnepnay, M,: MM AH CCCP, 1973, ¢, 30,

®
5%

39



Tarmy 00pa3oM, ilIepoBLI CHIBL IHEPLIIL PABILI TEM -
BMUECKITM CILITAM, KOTOPbIE CIefyeT A0OaBUTH K ICXOHBIM dn-
SIMECKUM CILIAM, YTOOBI B TOYHOCTI BOCIPOI3BECTII OTHOCH:
TebHOE BIKeHIe KAKOr0-II60 TeJla KAk [BI/KEHIIe abComoT
HOE, T.e. B MHOPIUATLHOII CHCTEME OTCUETA.

Hago orMernrs, 9T0 BHyTpeiHHe YCINIIA, KaK M3BECTI
He NPHENMAIONINE YIACTHA B BI/KEHNI IeHTPA MHePIHT Teld;
Y 000HX 7€ — OCHOBHOTO 1 BCIIOMOIATeILHOIO — OyayT opd~
HAKOBBIMA T TAKEMIT, KAK y OCHOBHOTO TeJa.

(]

Hnepunsa B reopnn OTHOCHTENEHOCTH

CaoifcTBo mHEpIHM, paBHO KaK W MOHATIE MACCHI, paccAraTpi=
BAIOTCA HE TONGKO B KJIACCHIECKOIl MEXamIKe — MeXamIke
Hyloroma, no n B Teopun ormocmremprocti. Har n3pectHo, B
KIACCHTECKOIl MeXaHIKe NOKOif I PABHOMEDHOe [PAMOIIHel=
HOe JBIKEHNe (gBmiReEme MO HEEPIIII) — MOHATHS HKBIBA~
JenTHEe. Ho mpm ycropemHOM MBIREHII B MHEPIQIBHIONL
CHCTeMe Ha YCKOpsIONmeecs Telo 00s13aTelbHO AOJHA JIenCT
Bosath cmia. [loatomy yexopeHHOe ABI/REHHE B TAKOIl CHCTE=
Me MOZRHO JIeTKO 00HApYKHTH MeXaHIIeCKIIM dKCIEepPIMENTOM,
XoTx OBl maMepemmem mampsuRemmit B Marepuaie WL
OCOOBIMIL TIPHGOPaMIr — AKCeTePOMETPAM. :

B cnenuansuoit reopiu ormocarensHocTH diimITeiina pas-
HoMepHoe JIBiyReRnme IpU3HaeTcs OTHOCHTEIBHBIM, a yCKOPeH-
Hoe — abcomoTHEM, B reueHme MeCATI JET mOCTE €e oy b=
KOBaHUA JHHIITEfiH gyMax 0 TOM, KaK IpPeJCTaBUTL OTHOCH-
TEALHEIM II ycxopenmoe psmwxkenme. B 1916 r. on my6muxyer
CBOI0 0OIIYIO TeopmIo 0THOCHTENHHOCTH, BRIIOIAIONIYI0 CIIEI-
AUBHYI0 KaK YacTHENI caryuair. Y MeHTpanbHEIM CTEpIKHeM 00-
IICIl TEODHII OTHOCHTeNBHOCTH CTaJd HPHMHINI 9KBHBATEHTHO-
CTIl — OmlexomuAiomee yreepssjenne (3a xoropoe Hriorom,
Gesycnosno, cwen 6w Ditmmreiina GesyMmen), 9TO TAASCCTD
1 HHEPIOUA — ofHO | T0 75€. B KOHIE CBOEIT sKI3HI JIHIITENH
Hamucanx raxkne ciosa: «Hsiorom, npocrn memsil B cBoe Bpems
TBI HAIIEN TOT eXHHCTBEHHEII MyTh, KOTODHIT OB MpEEIOM
BOSMOZRHOT0 nist wejroBexa BeMIAiiliero yma 1 TBOPYECKOIL
CHIBL) *°, Dlinmireiin HOpOCHJ MPOCTUTH €ro 3a TO, UTO OH CO3-
AT HOBYI0 penarmsuerckyio (relativus — orHOCHTeNBHBTL)
MEXaHUKY, 0 HHOMY 00BACHAIONLYIO SBIEHUA TPHPOJILL.

2¢ IuT. mo Km.: Tapdnep M. Teopus OTHOCHTETBHOCTH /A MUJIIHOHOB,
M.: Arommuapar, 1979, c, 72,
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yCTE:;ecT‘Bgm]o, Mexaunka JifHmITeiiHa HHKOUM 00pasoM He
¥ P JIeT RIIACCITUECKYIO (xax, mampmmep, reomerpus Jlo=
Mt;‘:)t:‘l;c\}\oro Ife ygr.pa]me'r eBRIMAOBY reoMeTpiio). a1 odenn
X CIyJaen yRIBHI, A IOABIAIONEro OONBIIITHCTRA TH-
?‘EHGPHHX DAcueToB  MeXaHIKA Hyiorora 6wuma, ocraerca
s;azilg ﬁg-’”ﬂ_vyngr) OCHOBHEIM aIIaparoM, HECMOTDsT Ha CO-
faeys Bhl.\: mMexannk. VI (xak Gyjer oTMeueHO HIUKE) He-
i ; VICPENOCHTE OTAGNBHEIC MOHATIA N3 (HOBEIX) Me-
LIOTOHOBCRYIO, IOIydas TAKIM 00pPA30M MEXaHHUKY,
TaK CRasaTh, DRICKTIMECRYIO.
mpa&g ni-lel)\(—?ili_'lte YeM TOBOPUTH O MPUHMIINE HSKBHBATEHTHOCTIN,
“Hepunlo& _OCHOBIVIO DOIb B PeIATHBHCICKOM B3riIAge Ha
P Ma{»'( “IIA(‘;IF.\VET OCTAaHOBNTHCA HA TAR HASBIBAGMOM IPHH-
S (f',.'. 70T IPUHIUI, HABAHUIIL JitEmTeHOM IO HMe-
i nal' l}u‘ 1oro (husuKa SpHc';:? Maxg, okasal GoabIIoe B~
e pariee TBOpYecTBO JifHuITeliHa, Ha (OPMIPOBAHLE
PUHINIEG HKRBABATEHTHOCTH,
- H];()Jnuu;m 9KBIBANEHTHOCTH JWHINTENHA DIACHT, YTO CHIO-
. VIC, BOZHIKAIOIIEe, KOTAA Telry coofmaeTcsa yckopenue
PAIenNe, B 3aBHCIMOCTH OT BHIOOpPA CICTEMBI OTCIETA
MOKHO pacenmaTpUBATh KAk MHEPIUONHOE I Kak TpaBHTaIH-
OHHOE, Ho/npu 2TOM BOBHHKAET Ba7RHEI BOIPOC, KOTOPHIiL Be-
AeT K rayGoxuM, emie He pelIeHHbLIM 3a[adaM: ABIAIOTCA STH
CHJIOBBIE 110JIs1 Pe3YILTATOM JBH/KEHHS IO OTHONIEHHIO K IPO-
CTpaHCTRY-BpeMeHIl, CyIecTByiomeMy ~He3aBICHMO OT Be-
WECTB, WIn CcaMo. TPOCTPAHCTBO-BPEMS CO3LAHO BEIecTBOM?
Have rosops, cosjaercs JIH IIPOCTPAHCTBO-BPEMS TaJIAKTI-
KaMu 1 apyrumn Tenamiu BeemenHoir?

HMosojer XVIIT m XIX BB. 0 CyIIeCTBOBAHUN (TPOCTPAH-
CTBA», uanm «agupa», HE3ABUCHMO OT BeHIECTBA BLICKA3BIBA-
I0TCSI 1 TTOHBIHE, TOIBKO CEITYac TOBOPAT O MPOCTPAHCTBEHHO-
BpeMenudit crpymrype (mimm MeTpEYECKOM Ioie) KOCMOCA.
Bonsmmuerpo yuensrx (Dmumarron, Paccem, Yairtxem i ap-)
CUUTAET, UTO CBONCTBO IPOCTPAHCTBA-BPEMEHI He 3aBNCHT OT
3Be3JT, XOT/I, KOHETHO, MECTHbIE HCKPHBIEHIS CO3{AIOTCH 3BE3-
mamu, Vmsivn croBamu, ecan 05l Bo BeelenHOIl me CyIICCTBO-
BAJIO HIKAKUX JAPYTHX Ted, KpoMe SeMlll, To G110 Dbl BOsMOi-
HO Bpalienue 3eMiIn OTHOCHTENBHO NIPOCTPAHCTBA-BPEMEIr.
OpuHOKMiT KOCMINIeCKIil KOPaGiIh, eUHCTBERHE0e Tero 5o Bee-
Jennoil, Mor OB BKIIOYUTH CBOM JBUIATENII 1 YCKOPUTHCA.
KocMoHaBTH BHYTPH KOPaGIfA IPH yCKOPEHIIT JIOTYBCTBOBALM
661 peitcrsue mHepmun, OnmHOKas 3eMIsT, BPAIASACH B NPOCT-
paucTBe, CINIOMIBANACE OB B HAIPABIGHIL K SKBATOPY U8-32
TOro, YTO YACTHIBI ee BEI[eCcTBA, ABHIAACH, TAR CKABATE,
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(OPOTHB IIEPCTH» IIPOCTPAHCTBA-BPEMEHH, HCHBITHIBAIML 61:1
melicteie cir, Buimo GBI azke BO3MOKHO HA DTOM OJMHOKOH
Senute 1U3MEPNUThH KOPHOMIICOBY CHVTy HHEPIUH II ONPeAelInts
HanpanJIenire BPaliennsa eI,

OlinmTeilH NpU3HABAL BO3MO/KHYIO CIPaBe/UIIBOCTE IO«
00Ol TOYRI 3PeHNs, HO NPEANOYNTAT Te0puIo, MIPEeIoKel-
uylo anrmickiy gmrocodor XVIII B, [T, Bepr. Bepri
YIBeP/SIAT, UT0 eciIn 3eMis — e[IueTBelHoe Texo 5o Beedrer-
1O, TO GeCCMBICIIEHHO TOBOPHTH 0 BOBMOJRHOCTH ee BparieniiL
Taxoit parmsm B Kawoii-To cremenn paspessu  HeMerKii
dunocod) u maremarmk XVII cromerns I. B. Jleii6mmy 1
romranzckuii ¢uanx Xp. Trofirenc, Ho BIOCTeJCTBIN BTOT
Barya G511 3a6bIT, U AMIb B KOHI(e XIX B. aBcTpiiiCRIL -
8uk 9. Max Bospofmm ero, MpeIoKNB HayTHYlO TeOPHIO; G
TIePBOTO B3rIAfa BechMa IpaBAoIof00HyIo.

C rourn apenms Maxa, KOCMOC, JINIIEHHEIT 3BE3/, 1€ HMe=
eT TOii HPOCTPAHCTBEHHO-BPeMEHHOIl CTPYKTYPEI, 110 OTHOIIEe:
HHI0 R KOTOPOIl Morma 6r1 Bpamarsesa Semas, [l CyIlecrso-
BAHI TPABNTANIONNEX (JNIN MHEPIMOHIEX) NOIeil, CrIocod:
HEIX CIVIOINTE IyaHery (Wim HOFHATH JRHAKOCTH Ha CTEHKY
Bpamaiomerocss Befpa), HeoOXOAUMO cyLIecTBOBaHie 3Be3ll
COBJAIOIINY CTPyKTypy MpoCTpancTBa-Bpement. Bragane Jifd-
Teitn mapesicst, yto mpunmum Maxa moer ObiTh BBEJER
B TEOPWIO OTHOCHTENHHOCTH: OH CO3Aan Mojesnb [BceineHHom,
B KOTOPOIf IpoCTpaHCTBeHHO-BPEMEHHOe CTPOEHHE CyINecTBY-
€T JIIIb NOCTONbKY, MOCKONBLKY CYIIeCTBYIOT CO3[AIOLINE ee
8BE3JTEI I IpyrHe MaTepuHaibHEIe Teua. «B mocTeoBatebHOI
TEOPHI OTHOCHTENLHOCTH,— NHCAT DIlHIITEilH B IepBOM MaTes
Marnueckom ommcammm aroit momeanm (1917 r),— me Moiker
OHITE  HmKaRoit UHEpOUH OTHOCHTENBHO ,,IIPOCTPANCTBA",
& JHIIb MHEePOUs Mace II0 OTHOIIEHHIO APYr K Apyry. Ecmm,
CIEIOBATENLHO, 51 yAANI0 KaKyI0-TO Maccy HAOCTATOTHO AAIEKO
OT BeeX Apyrmx Macc Bcememmoil, ee HHEPOusA ymameT o0
1y, Ioake, ograxo, om oTkasancs or mpnummma Maxa.

He toarxo djinmreiina TOpaskayo CTPAHHOE CXOJICTBO Meiki-
Ay ABIenuem rpasuranum o nEepnueir. Ilpexcrasny cebe, uTo
ﬂymt.?"moe ALPO I MaJIeHBKUil AePeBAHHLI ITapIK NajfanT ¢
OIHOIL 1 T0if sKe BrIcOTHL. [omycruy, uTo Macca spa B 100 pag
S;’(J)U;fl-l;e, UeM Macea JIepeBSHHOIO Mapuka. 9To o3mavaer,

Anpo petficteyer cmaa Tarorenns, B 100 pas Gombmmas,
€M Ta, Koropas fielicTByer Ha AePeBAHHELI mapnk. Temeps
MBI BHAeM, 4To ecim mpeHeGpeTsh COMDOTHBIEHNEM BO3AYyXa,
T0 Iapsr Oyayr magats 6ok o 6ok, Ho Heloron, 910651 005s1C-
HATL 970 ABlenue, AoJKeH OBN HPEJUOIOKATL HEITO YAH-
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BOTENBHOE: B TOIl JKe CTENEeHH, ¢ KAKOH TAKECTH TAHET BHH3
:;gg;“:::gf“ﬁl NP, CONPOTHBIAEMOCTH CINIC TS/RECTH, €ro
Shrs 100 - eIGICTBﬂTeJIbHO, Ha NP0 MEliCTBYET CILTA TAKe-
‘me’p s cnz‘)s:im s;l;;nan, ‘IeMi 6151 JIePeBAHHBIH MAapHK, HO I
Wit map, SANPO B pas cuibHee, UeM JepeBsii-
neﬁg’rg;zﬁxqumpan\'amr 9TO APYTHMIL CIOBAMII: CIIA TAKECTH,
OHRO Macg(- ’f 'lllf\ TIpeJIMeT, BCerja IpolopIiioHadbHa IHepIu-
- BL )‘ 1‘oro upeayera. Ecan mpepmer 4 Basoe TsuReaee
s cxm‘q T:“L} 0 IHEPINIA TaK/Ke BABOC Goapire, Baroe GOmn-
To Toit 1(0 n.u-eim geoqxo;mnm UL yCKOpeHnma mpemsera A
S é!\“ hou)ulmo.n CROPOCTIN, UTO Il y NpEAMeTa B. Ec.:m
e 0 N TaK, TO MPe/METH PABHOLL MACCH AT Gut
Enans Tall .\‘Cm’)pe%mmm. 3HAYNT, HHEPITIO MOZRHO HCIOML-
B M.“ ofipasoM, YT0 rpaBUTANUONIOE T0je OYIeT BOo3-
= neyesarn,
’HIHEO(I)]OP;}:‘A"“ Te B Kocmoce T, ABIZRYMIMIICS BBEPX € HOCTO-
apacraionieit crxopocrsio. Eciam yeroperie MOCTOANHO
H'B TOYROCTI PaBHO YCKOPEHNIO MANAOIIEro Ha SeMITIo mpef-
METa, 10 wesqoBer BuyTpH JudTa Gyger cefs TyBCTBOBATE, KAk
Ha Semue,— TakmM IyTeM MOKHO He TOALKO CMOAEINPOBATH
TIroTene, mo wu mHeiiTpaaumsoBaTh ero. B TAZAIOmEM e
Imre yeropenie BANS TOMHOCTHIO IMKBIJIIPYET BIIIANNE Ti-
rorenms. Hesecomocth, KOTOPYIO MCHBITHIBAIOT KOCMOMABTEHL,
obmsacHsCeTeR TeM, UTO HX KOpaomu, o6paimasch BOKPYT 3eiI,
HaxXonsTCs B cocroamum cBoGommoro magenus (g=0) Bce TO
BDeM#, II0Ka paKeTHBIe JBHTATENIT KOCMIYECKOro Kopabist
BBIKITIO9CHEL,

Coorsercrame MeLy TpaBuTanmeit 1 nuepueil JiHmTel
06BACTIIIL B cBOEIH 00Nt TEOPHH OTHOCH1eAbHOCTI: TATOTe e
I MHEPIAA RazKyTCs OJHIM M TEM 7Ke HOTOMY, UT0 OHIL ABIf-
I0TCH OJINNMM I TeM 7Ke.

3uaunT, HempaBIILIO TOROPUTH, HTO BHYTPI CBOOOAHO
najaomero jgudra TATOTeHIIe 3eMII HeiTpaiu3yeTcsa: oHo ne
HelTPATNBYeTCs — 010 JIMKBHIIPYETCs, KCIesaer. AMaiormi-
HO 9TOMY TATOTEHIE BO BPAIIAIONIEMCS KOCMIIECKOM Kopasie
I B TOJMHIMATOMEMCS ¢ YCKOpeHnimeM audre He MOJeIupy-
ercs, a cosfaercs. [paBuTAIUoONIOe IOJEe, CO3JAHHOE TaKHM
ermocoGoM, NMEeeT MHYI0 MATEMATITecKy (OopMy, TeM rpasu-
TAIIONEGIE TN, OKPY/KAIONINe INIAHETH, HaTpIMep Semo,
HO TeM He MEHEee 9T0 00bITHOe PPABITAIIMONHOE ToTe.

[TpuHmIT DKBHBANEHTHOCTH DifHMITeHa — YRBIBATCHTHO~
CTH TATOTEINNS 1T MHEPIUI — AAeT BOBMOJRHOCTE paccMarTpi-
BaTh BCE ABIKEHHs, B TOM WHCIE I yCROPEHne, KAk OTHOCH=
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reannnie. Korga BooOpakaemsii au@T ¢ mapacTaomei CKo+
POCTHIO JIBIZKETCHA B KOCMOCE, BEYTDH Hero MO/KHO HAOIIOAATh
apnenus nEepmun. Ho reopernyecku JuT MOKHO paccMaTpi-
BaTh Kak HEMONBIZREYI, (PHKCHPOBAHHYIO CICTeMY OTCUETa.
Torpa Bes Beemenmas OkazkeTcsi JBIZRYINeiicA BHH3 MIMO
andra ¢ mapacraomeit ckopocTso. Ee yeropennoe JABHACHIE
CO3[IA€T TPABUTAIONHEOE TI0Ie, KOTOPOe 3acTaBiisieT BCe IPEA:
METEI B andTe NpIREMATECA & 10ILy. Mo#HO cKrasaTh, ITO T
ABIEHITA — He UHEPIIOHHEIE, 4 TPABATAIIIOHHBIC.

Ho wro 7e mpouCXOMMT B JEHCTBHTENBHOCTI J{BizKeTCH
audT, ™ ero JBWKenme CO3NAeT MHEPIIOHIbIe ABJIEHIHA, WL
TBwRercs Beememmasy, cosfaBasg rpaBHTRIUOHIOE ose? 910
HempaBUIbLHAS ITOCTAHOBKA BOIIPOCA: «AeitcTBITe T LHOTON, ab-
COMIOTHOTO IBIKEHHS He CyI[ECTBYET; CyIIecTByer JUIb 0=
HOCHTENbHOE ABIsKeHe audra 1 Beemennoil. 910 0THOCHTENb
HOE JIBIJKEHNE CO3/IaeT CHI0BOE I0Je, KOTOPOe MOKET Hasbl-
BATHCSL TPABNTAINIOHEBIM WM UHEPIMOHHEIM B 3aBHCIMOCTH
0T BHIGOPA CIICTEMBI OTCUETA: ECHH CICTeMOIl OTCUYeTa CIYAMT
T, T0 mMOTe HAIBIBAGTCA TPABUTAIMOMHBIM, €CHIll 1X0CMOC
TO HHEPIIOHHBIM.

ObmyIo TeopiIo 0OTHOCHTENFHOCTIE MO/KIO (PE3I0MITPOBATEY
CIeRyiony odpazoy. HeioroH pasbacHIUL, 9TO eC/ 112070
AaTeNL HAXOAUTCA B COCTOSHNN PABHOMEPHOTO I IIPFMOJIITHeH
HOTO [BI/KEHNA, TO HET HH OJHOTO MEXQHUIIeCKOTO OIBITA,
C XOMOIIBIO KOTOPOTO OH MOr GBI OTMIMYHTDH CBOE COCTOSHHE
OT COCTOAHNA moKos, ChnemmambHAs TEOPIA OTHOCHTEJILHOCTH
PACOPOCTPAHINIA 570 3aKMI0YeHNe Ha onTuueckne ompirel. 06
HIaA Teopus sBasercs 0606menneM CIHENmalIbHOI Teopun Ha
HepaBHOMepHOe nBmskerme. OHa yTBEpsKAaeT, 4TO HI OLUH
SKCNePUMEHT, KAKOro OBl BHAA OH HHE ObLI, He IOMOKET Ha-
GJIIOIIaTemo, B KaKOM OBI JBIMKEHNH TOT HU HAXOJ{HJCs, paBHO=
MEDHOM 1IN HepaBHOMEDHOM, OTJIHMYHTH CBOE COCTOsAmUE OT
COCTOSHIIA TOKOA.

Hecuorpn Ha TO 9TO HMEIOTCA OIBITHI, IOATBEP;KIAI0IIne
OOIIYI0 TEOPHI0 OTHOCHTENHLHOCTIL (m, mosxer GBITH, OIPOMHOE
HCIO UX eme He HPOBOAWIOCH H jaske He 00CYsKIalioch),
BO3MOJRHEI HKCIIEPUMEHTE], KOTOPHIE MOTYT CHIBHO AMCKPENH~
THPOBATL 91y TEOpHIO, HANPHMED OMBITHI C AHTIMACTIIIAMI,
OImcanueie amepmraHckmy ¢uaurom I, TamosbiM. AHTH-
AaCTHNEl BO BeeM HOHOOHE! HieMeHTAPHEIM YaCcTHIAM, HO IMe-

10T NPOTUBOLONO/KHKIN IEKTPAYECKU 3apaf. Kcrk MHeHnme,
ITO AHTHIACTHNEI HMEIOT OTPUIATeNBHYI0 MACCy,— eCil 3To
TaK, TO n100as gelicTByiomas HA HEX CHJA YCKOPAET AX B OT-
pAnareiLHOM HampasieHun, IIoxa sT0 He YCTAHOBJIEHO, HO
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€CIT 9T0 TaK, TO TEOPHA OTHOCHTEIHHOCTI OKAMKETCHA CHIBHO
TOKROIe6ICHHOIT,

Uro6s NOHATH, HOYEMY JOMKEBI IOABHTHCA TPYAHOCTIH,
npeferasny cebe KROCMITYECKHit KOpadab, MOROAMINIICA IO
OTHOINEHNIO K 3Be3fgaM. B Ieunrpe Kopadms miaBaer «aHri-
A6:10K0» ¢ orpumarensmoir Maccoit. KopaGas maummaer ABH-
TaThCA B HANPABIEHNI K MOTONKY ¢ yeropermen 1g. Uto mpo-
usonzier ¢ abiroxoM? C TOYKI 3peHHS HAOIIOAATENT, HAXOMA~
merocs pHe KOpadisa B WHePHHAILHOI CHeTeMe KOCMOoca, 00~
KO 10 OTHOUTEHITIO K 3Be3jiaM J0JZKHO 0CTATHCA HA TOM e ca-
MOM MecTe, Tak Kak Ha HEero He eifCTByeT HIKAKasg CIia.

Eemir ke mpuuars Kopabib 3a HEHOJBIKHYIO CLCTEMY
OTCYCTA, CHTYANIA MNOIHOCTHI0 HaMernurca. Temeph mabmona-
Telb JOM/KeH IPeANONo/ARNTh HAJNIYUe M0JsA TATOTEHNsd, Aeii-
CTBYION[Er0 BHYTPI KOpabias. DTo TOJNe HAIpABOT AGIOKO K
HOTOMIY ¢ yckopenmem (mo oTHOmeHmIO K 3Beajas) 2g.
Ocuonioii OPUHEIUN OTHOCHTEILHOCTH Hapylraercs. Jise om-
CTeMii OTCYETA He B3ANMO3aMeHseMbl. VIHBIMI CIOBAMI, HOH-
THE OTPINATEILHOI MAaccEl HENIEerko NPHMUPATH ¢ 0Dmeit
TeOpPUeil OTHOCHTEIHLHOCTH, TOTAAa KAK HBIOTOHOBCKIIT TIOAXOM
K Huepiin ¢8060IHO €ro A0IyCKaeT. .

CoBpeMeHTbIe IICCTEOBARNA BHOCAT yTOYHEHHS B peif-
THBHCTCKIE B3NIAALL HA MHEPImo. Jleo B TOM, 9TO TpH. IO0-
cTpoenun ofINell Teopun OTHOCHTEeNBHOCTH OIHITeIlH HEXO0-
AT U3 MPHHIANE SKBIBAIEHTHOCTH (IparnTalNOHEOTO HIOIA
u wnepnun). G HOMOMIBIO 9TOr0 NPUHENNNA OH 1  IOTYTHI
ocHOBHBIe ypasHenus reopun. OxEAKO HeOOXOAWMO HOM-
HUTh, YTO TPUHINI BKBMHBAJEHTHOCTH HE SBIAETCH OOIIHAL
TPUHIIION 1 IMeeT OrpaHHYeHHYI0 00IacTh MPHMEHHMOCTH:
NHePIIN SKBUBAJEHTHO JIIIL OXHOPOAHOE (T.e. HOCTOSHHOE
10 BejUuIge I HANpPABIEHNI0) rpaBuTammonBOe moie. Ho
[oTe MOJKHO CUUTATH OHOPOMHBIM TOJILKO JUIf 0UeHH HeHOIh-
OINX YYacTKOB WpocTpamcTsBa. Hampumep, CHIOBEe JHHHEN
TPABHUTAIIONHOTO MOJs SeMIN PACXOAATCH PajNaibHO OT ee
nenrpa. ToMBKO BHYyTpH OGHEMOB NPOCTPANCTBA, JMHEIiHEBIE
pa3MepH KOTOPEIX BO MHOTO a3 MeHBIIE DPasMepos SeMi,
TPABNTALNOHHOE TOJNEe 3eMIN MOFRHO CUNTATH OIHOPOJHEIM,
IlooToMy TOBOpPSAT, 4WTO IPHHINI 3KBHBAICHTHOCTH JIOKAIEH,
7. e. UTO ¢ TIOMOIIBIO HEPexofia B YCKOPCHHYIO CICTEMY KQOP-
JUTHAT MOKHO HMCKIIIOYATH TPABATANHOHHOE TOMe HA OT/edb=
HBIX YYACTKAX MPOCTPAHCTBA, HO OTHIOAL He Beaje, 4TO 0UEHb
BAKHO.

O6muy TPABIANOM, TPAMEHAEMBIM Ge3 BCAKIX OrpaHmge-
HAl, ABIAETCA NPHENUI PABEHCTBA HHEPTHOH I rpaBuTamm-
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omHoIl Macc. IToap3yAch 9THM NMPUHIUIOM, MOKHO noc'rpom‘:
BCIO TEOPIIO rpaBuTalmu. Ecmm sie HCXOAUTH I3 n%nfm:ﬁo
BKBHBAJICHTHOCTH, TO A IHOCTPOEHUsA TEOPHI HEe0o0XON L
CHeIaTh JOMOJNNTEILHOE IPEANoI0/Aenne, Y10 ABIEHIE r};ﬁ;{
BUTALII LEANKOM CBOAUTCA K TEOMETPHYECKIM CBOUCTB
TPOCTPAHCTBA-BPEMEHIL, "
: B I;nenuanbgoii TEOPIII OTHOCHTEIHLHOCTH BCE unepﬂna"g’ﬂ
HEBIe CHCTEMBI PABHOIPABHEI He NOTOMY, YTO B HIIX ypaBHe:s o
TEOPII IMeIOT OfIH II TOT ke BIA, a MOTOMY, YTO .’300 ‘pﬂ )
UeCRIiC ABIEHIA B HIX IMEIOT OJIIH I TOT 7Ke XapaxTep. 1y
1Iee J[I0ORAZATEJBCTBO HTOTO, UTO HIKAKIMI onmm)gi, Hlf
MEXaRIYECKAMI, HHE BJIeKTPOMATHUTHBIME, HEIL3sT O nagg_
JRHTH, MORONTCA CHCTEMA I HAXOAWTCH B COCTOAMII P
HOMEDHOTO JIBIZRCHIIS. oot

[pyroe pemo, xoraa peus mper 06 0Bl TEOPUIL. ﬂom‘lfe;
UELI BRI (JUSHHECKIX IPONecCOB 3fech, KOHEUHO, PaMHM_
B PasHBIX cHCTeMAaX KOOPAMHAT, II HEKOTOPBIE CHCTEMBI ﬂBHO-
lorest phimerennenm. Hampumep, coemmanpaas TeOPUSA OT o
CHTENLHOCTH, KaK N3BECTHO, €CTh YACTHEI CyJail obmieit TGK 3
PIH, Tax 4T0 B IpUHIHIE MOKHO II0IB30BATECA HE Tom’m
UHEDOIATBHBIMII GHCTEMAMI KOOPAUHAT, HO I HPOIIBB.O:TILBB .
00pasoy yexropennsnm, DopMaTbHO 9TO CHENAaTh MOKHO, Hm
2T0 He 03HAYAET, UT0 C TOYKI 3peHus (QUaIKH BCE CJI?TBMT
Oyxyr DABHONIPABHEL: BO BCEX MHEPIUANBHBIX CHCTEMAX cBe
BCEIZa pacupocTpaHsercs Mo MpAMOir ¢ OfHOIT I TOIl jke CKO=
POCTLI0, B yCKODAION{IXCA cucTeMax KOODAMHAT IyTh CBETA
HeRpusied. Takmy o6pasoM, cymecTByer 00BHEKTHBHEII KPH=
TEPITi, ROTOPELT 3acTaBIsieT CUUTATh HHEPIHATLHEIE CTICTeMBI
BEIIEIEHHBIM,

Rax supmy, werkoro orsera ma 10, 4T0 Taxoe Macca, MHEP-
BHA, a Tem Gomee CINIBI HHEPHUI ¢ TOYKH 3PEHUSA X (Prau-
YI€CKOll cymmoorn (a me B paMKax KiACCHUECKOil MEXANIKI)
MBI IIOKa He mMeen.

Muckycernn o ennax HHepIHn

I{HK MBI I‘OBOPHIIH, OyTammia B BOmpoce O cujiax unepIun
Hawarack B ocHosmom ¢ mpmmnuma J| AzamGepa — epHee, €
01 diopMe ero mamonemms, Koropyio man Jlarpams.
Ipocreny Bosrnkmopernme OPHHIUNA MEeXaHUKM, HOCH-
mero mya J'Anam6epa. Ilpespe Bcero, HeoGXOAMMO yTOU-
HOTH, 9T0 7K, HAKOHEN, IMEETCA B BUTY IOJ TEPMITHOM «CH-
Ja pmepunmy? Jror TepMmm ymOTpeGIseTCs B MeXaHUKe B
HeTEIpex pasMHYmEIX emblcrax, B magsame XVIII B. cmioit
UHepHun (TPAAUNNOEHO) HAZHIBATN CBONCTBO MATEDHH CO-
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XPaHATE CBOE COCTOSHHE TOKOM INTH PABHOMEPHOTO MPSAMOIH-
Heumoro psuzkerus. Ilocwe paGor dilepa »ToT TepMum GBLT
OCTaBIeH.

B mepsoit momopnme XIX B, TepMIH (CHTa HHEDIII) BO3-
ponmi panmysckmit mmmenep JK.-B. Ioncene. Tlox «cmtoit
UHEPIIIY) O HOHOMAX PEANbHYI0 CINTYy MpPOTHBOAEICTBIS,
KOTOPYIO JABM/KIMOE TENO OKABHIBAET CBASAM IUIH ABIRYILHM
TeNaM. 9ra peanbHAS CINTA IPINIO/REHA K cpAaaM. Takoji ap-
TAeTea mentpobesmnan cmia (roropyio Beex [oifreme), Ha-
TATHBAIONAA BEPeBRy, NPIKPEINIENIYIO K Macce, COBepIalo-
ewr xpyropete jeizxenist. (Ui mpiaep ns coBpeMenHOCTH:
ROrjja Mbt eljiiM B PasrOHAIONILMCS Ha B3JIET caMojIeTe, name
TEI0 ¢ CuiI0if BAABINBACTCA B CUJCHLE, ¥ CROPSAA HALIe TEX0,
CaMOJNeT MOCPECTBOM CHAEHDLH JEiiCTBYeT Ha Hero ¢ CHIOLl
mw, tye m — yacea Tena, a w — ycropeHue. ITocKoaLRy Kasji-
HOMY rieifcTRIIIO OTBEYAET PABHOC IO Be/IIYHHE I 0OpaTHOe
0 maupasieHio HPOTHBOJEIiCTBIIe, HAlle TET0, B CBOW Ode-
Penn, feiicTByeT Ha CHIEHLE C TAKOIl 7Ke CINIOIL)

Tarmy ofpaszom, cmisr nmepmmr mo Ilomcexae Moryr GHITH
PEANBHBIMI TOXBKO B ciydae B3amMOAEHCTBYIONIIX TeT, a4 B
00IIen ciryuae me CyIIecTBYIOT Kak Of{HA peaisbHasds CHia, T. e.
9T0 yiKe He CmiIa, a TPYAHO CRa3arh 4TO0, KAKOi-TO (hamToM.
Mosrony Teopernueckas mexanmka emr muepnun Iloncerne me
nprsnaer. Ogmako TepMuir ocTalcs B PATOBOPHOIL pedi it B
TeXHIHECKOM 061XO0je, T/ie OTHAM CIWIAM IpPHAAIOT CaMBlil pas-
HEIT CMBICI.

Tepyumom «cmisr mEEpHUI» 0603HAYAIOT TakAKe (IKTHB-
HBIe KOPHOJNCOBEL CIUIGI MHEPIIH, KOTOPHe HAf0 A00aBHTH
K peaJbHBIM CHiaM, 4TO0H OHpPefeInTh JABIReHNe TeJa IO
OTHOIIEHNIO K HEHHePIHANLHOIl cucTeMe orcuera. A cpoiicTBO
NHEPOIH, KaK I3BECTHO, HPOSBISETCHA TOIBKO B (HEHOABHIK-
HOIi», I MHEPIIAILHOI, cHucTeMe.

1 maxomen, pmamamGepossr ciuist mHepmum. Ceifsac Taw
HABLIBAIOT NPINIOKEHHBIE K Teay (DURTHBHEIE CIIBI, PaBHBIE
IPONBBEEHIII0 eT0 MACCH HA YCKOPEeHIe II HanpaBieHuke npo-
TIBOMONO/RHO yeRopeHnio, Ecimm 651 970 OBLTII pealbHbIe CINIBT,
10 Ho0ABIEHHBIE K APYTHM PEATLHBIM CIVIAM, JCIiCTBYIOMIM
Ha Temo, OHN UX ypasHOBeemam Obr. K rTanoit Touke spemma
npnomukaica n Ioiirenc, KOTAA YTBEPIRIAMN, YTO IEHTPOCTPe-
MuTeIsHBle CmIel HBoTOHA YPAaBHOBENINBAIOT IEHTPOGes-
ppie. C COBPeMEHHBIX IOBNUIUNI JTO YTBEP/RACHIE HEBEPHO.
Ecam spamgaiomeecst Teio (0 KoTopoy rosopur Ioiireme)
0CTAHOBITH, TOTAA OHO OBLIO OBI, MORAIYI, TPABOMEPHO, HO
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TOrj{a IPEKPATHTCA I eficTBHE ULEHTPOOERMON CIIIEL Ocra-
HOBITH 7K€ Tel0, IPIIOKUB CHITbI HWHEPIHH, B TOM MiCIe X
NeHTPOGE;REYI0, MOKHO TONBKO IIOMB3YSACH — TPUHIIIIOM
I’ Anaxbepa.

Teopia OTHOCHTENEHOCTH, KAK MBI BIIENH, e BHeCIa AC
HOCTH B MOHATHE HHEDIHUN I CIT WHEPIUH, a MOUEITKA (BIHC:
HYTb) DEIATHBICTCKIE BO33PEHIA Ha CHJBI HHEPIINI B paM-
KII KIACCITECKOH MeXaHUKH OKOHUATeNHHO SaIyTailn dTOT
BOIpOC.

Mesrmy Tex Bompoc 0 cmyax MEEPLII HHTEPecoBal Mexas
HIKOB Il MamuEosefoB. B 1936—1937 rr. B coBeTcroi IPec-
Ce BOBHUKTA JAUCKYCCHA O cwiax mmeprmr. Jlmeryccis ?bl-'lﬂ
OTKPHITA IIICHMOM 3aBe/yIONmero Kadefpoii TeoperIeckol Mo-
xamnkn Optecexoro yrmpepentera I'. K. Cycropa B pefiakiuio
ypHana «BecTnnk mH/ReHepOB I TEXHUKOB) C KPUITHKON
B3[VANOB HAa HHEDIUI0O MBBECTHOTO COBETCKOTO yTeHoro-mMexa-
HOKA 1 wmeparora .JI. B. Jlesemcona — aropa IOIyPHOIO
yuebnuka mus ysos «Cratuka n gumamika Mammn». B orser
Ha 9Ty KPUTHKY JIeBEHCOR M3JI0ARUIL CBON B3IIIILI HA HHCP=
OHI0 cHavana B HeGombmoii saMerke B rasere «TexHHKAY,
a 3aTeM B ABYX OOJBIINX CTATHAX, ONYOANKOBAHHBIX B jRypHA-
aax «Becrrmk nnzkenepos n Texmmrosy u «Ilox 3HaMeHeM
Maprensvay. Copepsmanme ofenmx crareil 3akiIiodaeTcsd B HC
CHCOBAHNH NOHATHA (CHIEL MHEPIUM).

B opnoii ma3 mux aBrop mumer: «B Bompoce o cHJyax nHEp-
LI CYIIECTBYET He TONBKO TOMHAA HEYBASKA MLy TeOpH-
CIL Il IDAKTUKOI, HO HANMIO N NPUENUIHAILHEBIL CIOP:
TOXHUKI [aBHO y#e BeyT pACYeTH! MAlllH, yINTBIBAA Peaib
HOCTH NENiCTBUS CHyl MEepmuN; THICAYN MAIINE CTPOSTCA I
Palotaior ma oCHOBe TaKuX pacueTos, a ,TEOPETHKH', YIOp-
HO He cunrasch ¢ (axraMm, IO-Ipe/RHEMY HACTAIBAIOT HA
»HEPEANEHOCTH cir mmepIum, yTBEPKAAIOT, YTO ATH CHJIBI
;;“05"'9 He CyI[ecTByIOT*, uTO OHH ,,BO00paKaeMbIe’, UTO CHIEL

HOPINI —, yelroBnpil TeoMeTprueckmit BeKTop'', BBOMUIMBIL
IS o\ JG1sT ynoGerna pacyera‘, 9T0 3T0 ,,4HCTO MaTEMATIIEC~
Kaa purnua‘ i 1. .

«.9TOT IONHMI 11 HeJONYCTAMBIA 10 CBOeli BPEAHOCTH
AVUT era pagiay Me/KAy «Teopueiny ¥ (IpaRTHROI, JIIAIHIL-
o1 ye cepime 200 Jer, mpoHHK fase B LIKONY, BHI3EIBACT
IPOTECTHI Kak: ¢ TOif, Tak 1 ¢ JPYTOH CTOPOHSI, 0GBIYHO BeChMa
DE3KIe €O CTOPOHbI TEOpeTHKOB, B TO BPeMS KAl TeXHEKH,
Gonvmeii wacrsio naberas OPUENNINATHEEIX COOPOB ¢ Gonee
ATPECCHBHBIM IPOTHBEAKOM, IPOAOIIRAIOT PACCYATHIBATE Ma=

IITHEI 110 CHYIAM WHEpINH, OTINYHO 3HAS IO ONBITY, YTO Ma-
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IMIHY pasHeceT B KYCKI, eCiil OHI HE YUTYT Pea’LHOTo jAeicT-
BUA HTUX Iy .

Janee JI. B. JleneHcon amainsupyer BHICKa3LBAHUA ©
CYIIHOCTH CINE uHepumn 62 apropos yueOHIKOB 11 HCCTeH0BA-
HIif o TeopeTmueckoir m mpukIaaHoil Mexanuke. Ma mx gmc-
JQ TOJLKO JECATh BEHICKABAINCH 34 PEadbHOCTH CIIT HHEPIHIE
Kak pearnuil aMarepui Ha coobujaemoe Iy BHeHIHell cusioi ye-
Kopenune. «OcranbHble 7ke ABTOPHI-TEOPETURH LI yMaITH-
BaIOT O CyTH BONIpOCA, IIO-BHHMOMY, TPAKTyA 9iCH
—m(d*x/dl*) (seipaskenne crmiant mEepumt.— H. I.) Kax =mc-
TO MATEMATIMECKYIO0 BEJMYIHY, I 7Ke HOJAUepKIBaIoT «HK-
THBHOCTL) CAMOIl CIJIGI MHEPUHT, B T0 7Re BpPeMs NpHaHaBasg
PeauIblocth neilcTBUs CHI MHEepPIIIl Ha CBA3h, NepeJalonyo
VeKopenite,— 3amenaer JIeBeHCOH.

B pesyasrare JI. B. Jlenencon npuxoaur K PAAY BHIBOZOB.
IIpobaenva cmr nuepnun cymecrsyer, 160 yYeHsle 10 CHX mOp
He TP K enoMy MEEHHmo 06 ux cymmuoct. Cnasr ao-
TYT O1ITH AKTHBHBIMI I PEAKTHBHBIMII; K HOCIEIHUM OTHOCAT-
Cfl CILIBI TPEeHIA, CONPOTHBIEHNE CPEefbl, CUIh YIPYTocTH M
cmist unepnmr. Csoeofpasie cHil MHEPIIH 3aRIIOIAETCHA b
crenylonien: 1) 1o mpoONCXOKAEHII0 I JeiiCTBII0 CHila HHep-
LU CTONT 0COOHAKOM, He ABJAACH HH BHEUIHEil, HI BEYTPeH-
Helf (B y3KOM HOHHNMAHHM) CIIION; 2) BO3HMRaIIIe B OAN-
HOIKRY (He Iapamir) CHJIbl MHEPIIIN JOJAHEL OBITH ypaBHOBE-
IIeHbl; 3) IpPO OTCYTCTBUN (DI3mYecKoil cBssm, Iepeaalomeii
YCKOpenue, Cuia MHepIn, X0TaA I CYIIecTBYET Rak KITHeMa-
THYEeCKas PEARINs MATEPHI, HO HPOABATH CBOE jeiicTBHE B
SICHOM BIJIC He Mojker; 4) mpH cBOOOJHOM JABIREHHH MaTe-
PUAKLION TOYKI M3-3a TOAHOr0 OTCYTCTBUS cBA3eil aeiicTBme
CIIBI NHEPIHE TAK/Ke HE MOKeT SBHO IPOSBUTLCI; TOTAA yC-
KOPSIOMIas CIvia JIelicTByeT HemocpeACTBeHHO Ha RA/RAYIO Fac-
THIYY Tejla, MIHYS CBAS3H, I COODIAGT BCEM YaCTHIAM DaBHbLE
I IIapasieabHble yCROPeH .

Kpurnrm Taxoil TO3NIAHE OTMETAIM, 1TO OCHOBHOII Hej0-
crarok Kar kmnrn JI. B. Jlesencona, Tak U ero crateii 3aKiIio-
TAETCH B TOM, UTO OH HE CYMEI IMOHATH Pasimdisa MERAY PuK-
TIBHOII Aa7aMOepoBoil CIIoil, HPINIOKEHHOIl R ABIRYIIEMYC
TeNy, U pea;bHOil CIION, ¢ KOTOPOil 8TO TEIO MEIiCTBYET F
csism. B crarse E. JI. Huxomam GBI mOABEPrHYT MCTOPIR
KpaTIecKoMy amaimay cam npuanun JI'AramGepa Rak mexo;
HOe TON0/KeHIIe BCeX HexopasyMenuii.

20 Iur. mo wu.: Bozoaw6os A. H, COBETCKaA MKOMA MEXAHIKN MAUIIH,
M.: Hayna, 1975, c. 55—56,
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B pemaxmmonnoit crarhe sxypHama «Ilog 3HaMemeM Mapk-
cI3May, TOABOAAIIEI NTOrM JUCKYCCHH, B YaCTHOCTH, OTMeda-
J0CH, 9TO MHOTUE €€ YYACTHHKI HPOAeMOHCTPIPOBATI HEZO0C
TATOYHOe BHAKOMCTBO ¢ (prrocodhmel, a Takxe ¢ padoTaMit
KIACCHKOB MEXAHIIKU, BCIEJCTBIE Yer0 HempaBHILHO TOIKO-
paj opuanun [I'Anam6epa, [Juckyccus oxasara 3HaduTedb-
HOE BIISAHHIE HE TONFKO HAa HpemojaBaHile OJHOTO I3 paspe-
JI0B TEOPIH MeXaHH3MOB II MAaIliH, HO Il Ha MOCTANOBLRY Hayt-
HOIT II mearormYeckoii paGoTs B By3ax.

Mesrpy Tey yrwe B 1940 1. 6Bura magama wumura mpogecco-
pa C. 9. Xaiirnuma «Yro Taxoe CILIbI mHepmn?», B KOTOpPoU
BOIPOC OHATH TPARTOBAICA ¢ WMO3HIHN YYEeHBIX — CTOPOHHMI=
KOB peambmoro cymecrsopanmsa cmi maeprmir. CropouHEIKIE
TARHX BBLIAMOB CYUNTAIOT, UTO (HEJOPAsyMEMIA» ¢ CHITAMI
HHEPNUIl BOSHARAIOT IPEKIe BCEro mMOTOMY, 9TO HEmpaBIIbHO
TOJIKYETCHA MOHATHE «cmiIay Boodme. CTOPOHHMKOB CIII IHEP=
LI We yCTpamBaeT CYIIeCcTBYIOL(ee Ompepesenme cuibl KaK
(MEPHl MEeXaHNYECKOro MeiicTBHA HA HaHHOe Mareplaibmoe
Teno npyrex remy (BCY, 1. 23, ¢. 1064), mockomabky CHIBL
UHEpIUII B 9TO OIpefeieHHe He (YKIAJBIBAIOTCAY, Tal KaK
HeU3BECTHO, CO CTOPOHEI Yero OHI AeHcTBYIOT. T0 Kak Obl CH-
JIBI, KOTOPEIE [IEHCTBYIOT cau 1o cefe. DTi CHIIEL OHI Hpe/iIa-
Tal0T HAB3EIBATDH (CHIAME WHEPII OPOCTO», a CINILL HHEPITHH,
BBORUMEIe B mpummune [[’Amavbepa m, Boobme, B LHEPIH-
anbHOIr (HemomBWRHON mWIH JBIJRYIIEICS MO MHEPIII) CHC~
TeMe,—«cmraMm mHepoum B cMsicie Hpiotroma»., 1Io mx Mie-
HIIO, CINIBI WHEPINH (B cMBICHe HEBIOTOHAY — (puKTHBHBI, a

(CILISI THEPIHA IPOCTO» — peatbHET .

3naan, CCINIBI MHEPHOHHN HpOCTO» MOTYT CYIIECTBOBATEH
TOIBKO B HEHREPNUANBHELX, T. €, YCKOPEHHO JBIZRYITIXCS CHC-
TeMax roopmumar, Tam oHm peaNbHEI, B HHEPIUANBHBIX 7K€
;g;:fﬂgg;;i: durmusrEr, OTcioga BEIXOMUT, YTO BAKONBI IPH-
L ,Bblpaan ;gluan PEAIBHOCTH BaBHCAT OT BEIOpa KOOPAH-
5. Max. B npe eM Tiil\}{OI:O MHEHIIZ, Kk Mbl y/ie SHae, (3%
HomTr D;I;He aXa mHepHuaIbHbIe CBOiicTBA Teu 00yC-
Bottamy AMaccaM.\l;ouleanm-nueu"c 0ECROHEUHO yAAQNeHHBIMIT
R cenennoi. Max crpemmics mpmpath

AKOH BHJ, 9T00BI OHHI HE BaBICONE OT
"P“}I/Ilem.‘ﬂ €TOR00POM) cHeTeMEI KOOpAMHAT.
K00 '11';1;, €CII 3aKOHBI PO B 3aBUCAT OT BEIOOpA CHCTEMbI

DAUHAT, OT HabMofaTeNd, To HaBaiiTe MOMECTIL GBICTPO

3 Cum.: Xaiin <
S 67—8%?””” C. 9. Yro raxoe cmier mmepmum? M.; JL, 1940,
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Bpamaromerocs HadaofaTelns Ha HEOOABIRHBEIT MaXOBHI.
THOCHTEILHO HAOIIOHATeNsT MAXOBUK OBICTPO Bpamlaercd
(momycrmy, Gurcrpee, wen MoeT BHIIEPRATE Er0 HPOYHOCTH).
Ho MaxoBuk me pasopsercs, XoTa HaOII0AATENIO KaRETCA, ITO
HA HEro JielicTBy10T orpommbie (U IpPUTOM peadbHble) CHIBL
HEepIum. A can Bpamatonuiics HadmogaTexs (ecam, KoHed-
TO, OH PeAJIEH) MOJKeT MOCTPafaTh, TAK KaKk YacTi ero Teixa
CTPEMATCA COXPAHNTh JBIREHIe N0 mHepmmn (T.e. paBHOMED-
HOE, mpsMoInHeiinoe), a IX BHIHY/AREHHO CBOPAYUBAIOT C3T0-
To myru, Imm, rosops mmade, 3eiis He PasopBeTcs OT TOrO,
9T0 MBI, «HabiiozaTenny, BAIBCHPYeM Ha Heil, XOTA OTHOCH-
TEABHOI yIioBoil cropocT (Goiee YeM AOCTATOYHO JIA STOTO.
Yem sxe pymosoxcrsoBaness Max OpI CO3ZaHum CBOETO
npranuna? Ocraercs TpeANONOKATE, 9T0 He (PH3HKA OIpe-
nenana ero (imocoduio, a ¢uocoderire BITAANLL HALATHCTa~
comaucicra — (usnkry. Ho ¢umocofna gurocodueil, a Kak
#e OBITH ¢ pPeasibHOCTHIO CINT nmepnun? IIpasaa, peaTbHOCTH
RamambeporsIx 1 pyrnx «B cMpicae HbloToHa) CIL HHEPHH
OTBEPINII camu CTOPOHHNKH ciil mHepmma, Kar a{eﬁm‘b c
CCHIAMI IIHEPIIn UPOCTO», T. €. ¢ TeMIl, KOTOpbie JelecTBYIOT
B HEHHEDUIAJLULIX CHCTeMaX OTCHYeTa, IpHIeM [AeHCTBYIT
HemsBecTHO OTRyja. Begh MMEHHO 00 HX pPealbHOCTH IOBO-
PHTCA BO MHOINUX y4eOHHKAX ys;Ke CEerOHAIIHEro AHH. <
Mcuepnnisaromunii orser na aro gaer akagemug A. IO, 1m-
mEHCKIT: «Peannno cymecTByomuMI 00BABIAOTCA b CH-
JIBL, BBIBBIBAIOTIIIC YCKOPEHNs MATEPHAJLHBIX TOYER I Ted OT-
HOCHTENLIIO «afeoMoTHO) cncTeMsl KoopamEar... Omm BEIpa-
IMAIOT MEPy MeXaHudeckoro B3aMMOJIEliCTBHA TeX B IPUIpoOje
H MOTYT OBITH pPasimIHEBIMI IO CBOEMY Xapartepy». I pamee:
«Cnepyer ormmmuars Tax HASHBAeMBle JATaMOEDOBBI CHABI
MHEPIII OT CIT MHepIIE, BBOAUMEIX IPII PACCMOTPEHAN JABI-
JKEHHS MaTepHadbiplx TOYeK I TeJ 0 OTHOMIEHNIO K mMOJBIR-
HEIM cricTeMaM kooppmmar, llocuepmne OyAayT... IMEHOBATHCA
9IIepOBEIMT ciramir mmepmun, 11 pamaMGepoBE, I SIrIEPOBEL
CIUIBI MHEPIN He ABIAIOTCS CITaMm (DU3NYeCREMI X B STOM
CMBICIe Hepeanbubl. BBejieHNe STHX HECYMEeCTBYIOIUX CHA
YHCTO YCJIOBHOE...» ',
¥ % %

Bor xpario o ¢usnke mEepmum. A eCIm PE3IOMEPOBATE OCHOB=
1o0e, uTo ObLIO cKasaHo B HTOIL TIaBe, TO, NOKAIYII, BCe MORHO
CBECTH K HEeCKONLKUM (Ppasai.

3 Hwauncruii A. I0. Mexannka OTHOCHTEILHO JABIIKenms 0 CHIH
mnepnun, M,; Hayxka, 1981, ¢, 5—=1,
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1. [smkenue HHEPOUOHHOE, WIN IO IHEPIHI, MOKET CY=
MecTBOBATH TONLKO B HHEPOUANLHEIX CHCTEMAX OTCYeTa. 910
PaBHOMEpHOe NPAMOIIHENHOe [BWREHNEe IUII SKBHUBATIEHT=
HEIL eMy OTHOCHTEILHEIT MOKOiL,

2. Bee cmusr HHEPNUII — CHUIEI HepeaidbHEIe, (UKTHBHBIE,
HEOOXOJMMEIe HAM JMIIb A1 00JderueHuns peIleHIa Tex HiH
MHBIX 3afiad Mexaunkn. Hu B Koem cirydae HeXbas CYNTATh HX
PEATBHBIMI CHJIAMI I NPHIICHIBATE WM CBOIiCTBA I JlelicTBIA
dusmIecKux cu.

3. BpamarensHOMYy ABIDKEHMIO TO:Ke mpucyine (IpaBAd,
B HECROJIBLKO HHOIT (hopme) cBoiicTso mEepmum. Mepoii mHEPT=
HOCTH BO BpamaTelbHOM ABIKEHHN SBIAETCA MOMEHT HHEP=
HOH, YTJI0BasA CKOPOCTH BPAMAIOIIErocA Teda SBIACTCs Be-
YHHOH, XapakTepusylomeir ero (mamieckoe cocrosume. OHa
MOyieT OBITH OmpejieleHa (e30THOCHTENLHO K CICTEeMe OTCTes
T4, H TOATOMY B KIACCHYECKOH MeXaHIKe OHa Beerjja abco-
JIIOTHA.,

4. Teopus orHoCHTENEHOCTID noTpeGoBaia BBeJeHIsT HOBBIX
UDHANUNOB BO B3riafax Ha umEepmmio., OmEaxo srm Mpruna-
OEI, BO-IIEPBEIX, HE B MOJHOH MEpe OTBEJaloT COBPEMEeIHBIM
TPeOOBAHNAM, a BO-BTODHIX, HE MMEIOT HPAMOr0 OTHONIEHHA K
KIIACCHMIECKOH MeXaHOKe, Ige HCOONb3yercs NOoHATHE CHI
uHepnun. Bpenienne oTfemsHEIX, B TOM 9uCIe I CIIODHLIX, HO-
JOKeHIIT 0 cmjiax HHEepOu: u3 pennmnnmcxoi‘x MeXanuKkH B
KIACCHTECKYI0 HeNb3sl OPH3HATH 0G0CHOBAMHEIM, XOTHA 6BI Me-
TOMIOOTHIECKH,

5. Muorue ofmenpumsTsie TEPMUHE!, CBABAHHBIE C MONS-
THEM BHOD!IHH (((CHJIH HHEPOHUH), (OBHKEHHE M0 HHEePIuI)
H JIp.), 9aCTO HCHONB3YIOTCA HE MO HABHAMEHHIO, 4TO NPHBO-
AUT K HeNPaBHJIBHBEIM TOIKOBAHAAM ABJICHIIL.

I'naga 11
HUCIIONb30BAHIE MHEPTINA B MAIIIITHAX

Auepnuonnoe n «NCceBIOHHEPOHOHHOR) JBH;KEHHEe

CpolicTBO HEEpPHUN 8aN07KEHO B OCHOBY OYeHb MHOTHX MATIIH,
M@XaHI3MOB H NpHGOpPOB (HeiiCTBETENBHO, HEBOSMOKHO HPOJI-
cTaBHTH cebe HeuTo, obiaalommee Maccoil I He IPOABIAIOIIEE
cBoiicte nHepnum). MaccmBRoe Tenmo, GyTyIm pasorHAHHBIM,
CTPEMHTCA B CHVIYy HHEPIHAN COXPAHATH CBOIO CKOPOCTH W (CO-
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TPOTHBIISETCAY BCEMY, UTO MelIaer ee coxpannth. OHO ;0MaET
Tperpajbl, ecii UX HOCTABHTH HA €ro ImyTH, HArpeBaeT H H3-
MaINBaeT TOPMO3a, eCIl ero HavyaTh TOPMO3NHTH, TepeMenin-
BaeT BO3JYX, BOAY I ApPYryio CONPOTHBIAIIIYIOCA Cpexy —
uHave roBops, mpoussopur pabory. M B ary padory mepexo-
IUT KHHEeTHYecKas SHEPris, 3allaceHHAag B MAcCHBHOM Teje
upm ero pasrome. TouHee TOBOPs, 9HEPruf He MNepPEeXOdHT B
padory nemocpefcTBEeHHO, a COBEPIIAET €€, HePexofid B TemlIo.

«Paboraery mEepnusa TOIBKO B TOM Ciydae, KOTla Mac-
CHBHOE TeJI0 [ABIFKETCH ¢ YCKOPEHHEM. Y CKOpeHHe 3T0 MOeT
OBITH TI0JI0/RITENBEBIM, TOTA TeI0 HAKAIINBAET B cede KuHe-
THYECKYI0 SHEPIUI0, I OTPHIATEeIbHBIM, TOTAa TETI0 BhIAe-
JsgeT MaKONIeHNyI0 9HEPrHio s coepumenus padorsl. I ec-
I MEOrIA TOBOPAT, UTO, COBEpIIAsd paboTy, Ted0 ABHARETCH
(IO WHepPUIII», TO dTO JUIIb, TAK CKA3aTh, JaHb TPAANIHN:
BeJL JBlReHIe 110 HHEPIHI — dT0 ARNAeHNe 0e3 ycKopeHusd,
KOT/la Teily HIYero He MellaeT CBODOAHO ABHTATLCH, KOTAA
OHO He coBepniaer HEKARoil paborhl. A IPH YCKOPCHHOM JABI-
HEHIIL TICIIONBL3YETCsI CBOIICTBO ITHEPIUH, CBOICTBO CONPOTHB-
JATHCS MBMEHEHNIO CKOPOCTH KaK II0 BeJImImHe, TAK H IO Ha-
npasiaennio. CpoiicTBO OdYeHb IeHHOE A padoTHl MHOIHMX
ManTHn 1 MexXammsMoB (I JajRe ZRHBEIX opraHuamoB). Pac-
CMOTPHM HCHONb30BAHNE HHEPIHN IPH YCKOPEHHOM JBHAE-
HUI MAIINH, I IPe;e BCero TPaHCIOPTHBIX.

Ha rpamcmopre mHepmus HCHOIB3YeTCs BechMa IIHNPOKO.
Ona modoraer 9KOHOMITE rOpIOYEe U PHEPrHio MPH CBODOMXHOM
spifere — naxkaTe, MO3BONAELT «C XOAY» HPEOAOTeBATh 3HAYH-
TeNLIble NobeMbl. HaxaToM HashIBaeTCsA ABIZKEHIE MaNIHHE
10CTe 0TCOS/MHeHI BArATesA OT KOJec Ha ABTOMOOIIIAX HAN
MOCTe BHIKIIOUEHHA 9IEKTPOABHraTeNeil Ha SIERTPHYECKOM
rpancnopre, Mammea B 8TOM clydae ABU/KETCHA 3aMETEHHO,
pPacxojysi KIHETIYECKYI0 SHEPrmio Ha MNpPEeOJOIeHNe COIpO-
Tnpyjennii. Ha mpaxTuke HAKAT 4acTO HABLIBAIOT ABIGKEHHEM
110 MEEpINN, He IpujaBasg OpH 9TOM 3HAYeHNA JelicTBHIO cHa
COTPOTUBIEHISA 11 3aMe[JIeHHOMY XaparTepy aBmaenus (x co-
JRANeNniio, B HeROTOPHIX y4eOHIKAX IO TeopHH ABTOMOOHISA
HAKAT TaKie Ha3blBAIOT ABIJKEIIeM U0 NHEPI).

Wraxk, wacto ABOZSEHIIEM IO NHEPINN HeNPaBUALHO HA3bI-
BAIOT Takoe ABIKeHINe, KOrAa Ha JABIZRYLIYIOCS MATEPHATbHYI0
roury (reno) me AEliCTBYIOT ABURYINNE CHJbl, & JelCTBYIOT
TOABLKO CIJIBl CONPOTHBIEHHs, 1 JABIKENIE NPONCXOAUT 3a
cueT HAKOINIEHHOIl KHEeTHyeckoili sHeprnm, Hampumep, mpn
JIBIDKEHNN aBTOMOOMIA ¢ OTCOGJMUEHHLIM JBATATENEM HAKa-
TOM ABHZKYIINE CIIBI, CO3/laBaeMble BRLYLIHMI KOJECAMH, OT-
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CYTCTBYIOT, CILIBI CONPOTHBIEHINT 0T KaJeHnsa Kojec o K0po~
re, OT CONPOTHBIGHI BOBRYXa m T. H. ocrarorcs, Mmir npmE
NBIGKEHI OWIBApAHOro (Imbo J060ro APyroro) Imapa mocie
yhapa ABIGKYIIHe CINIGI, MelicTBOBABLINEG Ha HEro BO BPEME
y/lapa, 0TCyTCTBYIOT, CILIEL TPEHMUs miapa 00 OMOpPHYI0 HOBepX=
HOCTH II 0 BO3HYX ocraiores. [auemme Imapa NpOHCXOJHT
Oraroflaps HAROINIEHHOII B HeM BO BpPeMA yfapa RIImermie-
CKoif pHepriu. Bo Beex aTmx ciayuasx MBI mMeeM (IICeBIomHep=
IIOHHOE) JIBIGKEHIIe.

Hpmsenue naxaToy ycropenmoe. YCKROPeHe 31ech, Konet=
O, OTPUNATeNBHOE, MOITOMY Ha HPARTHKE JACTO TAK0e ABH=
JKeHIe HaskIBAIOT saMejuienmeiM, Il aro 3amesuenue, paBHO
KaR Il yCROpeHIe mpu fAelicTBHE HA MALINHY JBIRYIIXCA
CILT, MO/RHO H3MEDHTH HPHOOPOM, HCHOMB3YIOMIIM LI cpoeil
PAa00THI ONATL-TARM HHEPIHIO,— HHEPIIHONHEIM aKceiepomMer=
POM, IDEICTABIAIONIIM co60it CTeRIARHEIL COCYA ¢ TPYOKOiL,
cnabuennoii mraoit. PaGoraer om creymomm 00pasoi. IIpm
TOpMO'IREHII“ MAIIMHEL pTyTL 3 ﬂu}]:ﬂei‘[ JacTm COCyI’['ﬂ B ClI.TIy
WHepOum mepememaerca puepef. [Ipm orom Macmo, Haxoi-
IIEECsT B COCY/Ie Hajl PTYTHIO, BEIIMBAETCA B MW3MePHTEAbHYIO
TpyOKry. Uenm Gombmie 3aMejyIeHIie, TeM BBIIIe YPOBOHL Macia
B TpyORe.

Kagmy e o6pason makar mossomser 9KOHOMHTH dHED-
rmo? Isurarenn TPAHCIOPTHEIX MAIINH, B TOM YHCJe 11 aB-
TOMOOMIIeIf, 0OBIYHO pACCUNTAHEL HA CYIIECTBEHHO GOIBIIYIO
MOIHOCTB, YeM Ta, KoTopas Tpebyercs s pPaBHOMEDPHOIO
ABIZREHIST CO cpefiHeii CKOPOCTHIO. 3amac MOLIHOCTH HY/N{CH
TIABHBIM 06pasoM A HMETEHCHBHOTO PASTOHA H MBIZKEIHST
C MaKCHMANLEEIMA CKOPOCTAMI. A KOTAA aBTOMOOIIL IBHZARET-
Cf1 CO CpefiHeli CKOPOCTHIO MO POBHOI 0POTe, MOLIHOCTD JBH-
TATeINA UCTHONB3YeTCA NalleKo He TMONHOCTBHI0, HEPeAKO O pa-
Goraer B wereprs CHJIBI, €CIu HEe MEeHbINe. JKOHOMHYHOCTH
ABHTATEISA NP 9TOM JAleKo He JydImas: Ha Kaskaylo ejmii-
1y MPOU3BENIeHHOI PafOTEl TPATHTCA ropasfo Goibmie ropio-
J€ro, 4eM Opm HODPMANLHOI (HOMITHANBHOI» 3arpyake CHIIO-
poro arperara. Iloatory, pagormap aBroMoGmTs mpm pafore
ABUrarells1 Ha MOMHOIf Barpyske, a 3aTeM JBHTAACH HAKATOM
32 CYET MAKOIVEHHOII HpH pasroRe KHHETHYECKON omeprii,
MO/KHO 9KOHOMHTE Fopiouee,

Harar aBromobuns mieer OTPHIATEIBHSIE CTOPOHEL, HO-
CKONLRY IBHKEHIE B BTOM CiIydae HEPABHEOMEPHOE — CKOPOCTH
opm HakaTe HOCTOAHHO mafaer. KmHeTHuecKas HEPrus Ma=

IIHABL [, OpH mepexoge Ha Hakar (T, €. €6 MAKCHMAaIbHOS
3HAYCHIC) pAaBHA CYMMe TeKymleit KNHETHICCKOIl dHEepPrHm
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0,5mv* n noTeps HUEPrum Ha NPEOAOIeHHe CHi CONpOTHBIE-
s

mii { R dS:
8 S
E,=0,5m2+§ RaS, (2.1

0
TAe M — Macca MAIINHBL ¢ yIeTOM NHEPHUIN BpPANalomuXca
vacreii, v — Texyinas (MrHOBeHHAA) CKOPOCTL MalIUHEL, R/—-
CyMMa CONPOTHBIENMHIT [BI/RENII0 MAIINHEL, S — OyTh BhIOE-
Ta, WIN HaKaTa.
Ecrecrsenuo, ecan crmkaercss ROHeTHYECKAA dHEPrisd, TO
TAfaeT 11 CKOPOCTL — NPABJA, MejIeHHee, YeM DHeprusd:

_(2(z, —¢ 5 2.2
v_<zkc;,. F\]RdS)/m) : (2:2)

Orciofia 304E0 cueTaTh BEIBOJ, YTO Jis OCYMIeCTBACHIA
CPeIHETEX HIMEeCKOIT CROPOCTH MaUINMHLI IPAXOANTCA YCKROPAThH
CBBIIIE HTOII CROPOCTH 0 HAKATA W CYyIIECTBEHHO CHI/RAThL €6
CROPOCTL B KOHIE HakaTa. A 9T0 He BCErjia MOMHO CenaTh.
Bemn sepxmnuii ypesen cxopocti orpanmien HeGoIBIION Beti-
YHHOII, KAk, HanpuMep, B TOPoje, TO B KOHNe HaKaTa ee HpH-
XOUTCS CHIGRATL JI0 CAMBIX MAJBIX BEJIHYMH — HOYTH 710 CKO-
poctu nemexoza. [la 1 BoAnTeNIo U maccazupaM Takoe (M-
OYILCHBHOE) JIBIIEHHE — cMeHa HOCTOAHHBIX YCKOpeHUM 1
BaMeJuIennii — ne jocrasnser yjaoBoiabcTBmA. OgEAK0 IpH
9TOM 9ROHOMUTCS ropiodee,

Amnanornuio menoIL3yercs HAKAT B TpaMBajgx, 4T0 Ha-
TIAAHO WIIOCTPHpPYETCs TOBEfleHNeM CTPeJRH aMmepMerpa
Ha manenn poxnTess, Ilpn TPOTaHUN ¢ MecTa M PasTOHe TPait-
Basg 10K ouenns peank., Ho mocie JOCTHKEHNA ONpejleeHHOM
CKOPOCTI BOJMTENL BBHIKIIOYAET TATOBBII ABOraTeNb, M CTPe-
Ka Ha amMmepMeTpe majaer Ao Hydsd. Tpampail mjeT HARATOM.
BnarOlIupn TOMY, YTO CTAJBLHBIE KOJIeca TpaMmBas, Karich 10
peabeanM, NMeT oYeHb MAJ0e COMpPOTHBIeHTe — B 3—4 pasa
MECHBINEEe, YeM y aBToMOOWIsA,— CROPOCTH IPH HakaTe TpaMBal
nafaeT He3naunTensuo. VM TOABKO IPH TOPMOKEHHN CTPEIRa
amMmepMerpa cHoBa MOACKAKOBAaeT, HO TyT yKe TOK TedeT B
obparnom HanpaslIeHI — 970 TOPMOJREHIE CAMIIA DIERTPO-
JIBATATENeM,

Basuoe smauenne nMeer HCHOAL30BAHIE MHEPIHI A
TaK HA3HIBAEGMOro JIHAMIYECKOTO NpeoXoieHns IOABEMOB.
Tpancnoproe cpecTso — CKazkeM, aBTOMOOMIL — IPH HTOM
CIeNUaILIo pasrousercs, npuobperas CKOPOCTb, & BMecTe C

=
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Heif I KHHETIYEeCKYI0 BHEPIHIo, 9T00B «C XOHYy» ﬂnpeOI!OJIeTI'
TAKOIl HOAHEM, KOTOPEIIf OH 100 COBCEM He CMOT ObI OCINIHIE,
160 ocmmmt GBI TOABKO HA 0ueHp Mauoir cxopocti. OcoOeHHO
YacTo 9THM CHOCO0OM MONBSYIOTCA HPH IEPeBO3Ke CBepXTi-
ZRIIBIX TI0€3JI0B, IOCKOJIBKY €CIH TYT HOZOUTH K moAbeMy Ha
MAJIoIi CKOPOCTI WU OCTAHOBUTLCS HEpef HIM, TO €ro yme
He OPeON0JIeTh — He XBATHT TATH JdoKomormsa, IToaroay ecit
LA THZRETOr0 aBTOMOOWIIS 1T ABTONOe3a HEemOIHOe IICIOMNb=
80BAHIE MHEPUUH TPO3NT JINIIb IOTepeil BPeMEMHIl — apToMO=
OIIL BCe-TAKN OfONEeT MOIBEM — IpaBia, Ha MAdoil CKOpO=
CTH, T0 s /ReTe3HONOPORHON0 TA/KeI0Becay 9To Hperedpe=
JKeHHe HHepnueir myveer Gojee CepheaHBIe MOCIENCIBIL

Ilpn feizReHmN Ha MOHEM 3a CUET MHEPIUI CKOPOCTD Ma-
IMUBEL Nafaer (olee MHTEHCHBHO, 9WeM NI e3fe HAKATOM.
B dopyyary emeprermaecxkoro Gamanca (2.1) B aToM ciydae B
IpPaByI0 9acTh HY;RHO [00ABUTH €Ie OXHO cjaraeyoe — Io-
TeHNNANbHYI0 3Heprmio [I=imgH, KoTopas HaRamImBaerca B
Macce m MAMMEE OpH TofbeMe ee Ha Beicory H. Eco maumi-
HA TEpeq IMOABeMOM HMela CKOPOCTH v, TO MAKCHMajlbHAA
BEICOTA DPEOJ0JIeBAEMOTr0 3a CYeT WHEPOON HOAbeMa:

=ﬂ+g(0,5mv" —S?Rd,g)_ : 2.3)
) 0

Specs me cmenyer 3a0bIBaTh, 9T0 B 00IIyI0 HHEPIHIO Ma-
IIHHEL, ASMEDAEMYI0 Maccoif 7, BXOAHT W HHEPIHs BCEX €0
BPAMAIOIMUXCA JacTelr — BAJIOB ¥ MAXOBHKA JABHraTelns, Ko-
Jec # 1, m, Brusgame HHEPIOUH BPAMQIOMINXCA JacTeil HposaB-
JUIETCA KaK yBeNmdenme 00meil MacChl MAIIMHLI, HAa3bIBaeMOil
duKTHBHOI Maccoit,

Mot onenkn pamsams HIePIUA BPAN[AIOMAXCSA TacTeil npH
paciere anroMoGmin axamemmk B. A. UygaKoB Ipefioud
BBECTH 0coGkrit xoadumment 6, MUKTHBEAR Macca MaIIHEL
My upu 510 B 8, pas Gomsme peansmoit Maccs M:

My= Ms;, (2.4)

Crenyer werko OOMHUTEL, 9TO (PEKTHBHASA Macca, 3aBHCH-
10as OT BIMAHUA MHEPIHH Bpamalomuxcs YacTei, nposaBisaer
ce0s JIIIIE Torga, KOrfa Kojeca MAIIMHEI B3aNMOJEIICTBYIOT
C OMODHOH moBepxmocTh0. Kak TopKo Mamrmma norepser
CBA3b ¢ HENOABMKHON OmOPOil, ¢ 3eMieil, 0OHa MTHOBEHHO Jii-
UIAETCS CcBOCHl (PUKTHBHOI MACCHI, 0CTAETCS TOMBKO PeANbHASL.

Hia o6b19mbIX anToMoGuTeit yBemuuenne (GUKTHBHOI Mac-
et Hesesnro — or 10% ma seiemeir nepegave mo 200—300%!
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1 Gomee Ha meproit. Ho 5 cope
pycexmy mirenepon HlyGeope
HAGRAHHENT MM (MAXOBOIOM», B KO!
TpEBMIIaa peanbuylo foee, won &

M6X0BOZ HpefeTaBIAT COOOIL MRONVTROROPOIKUY IO 1

PMY, Ha ROTOPOIT OBLIII VCTAUOB
MAXOBUKaMI HAIOZO0IE sKeTesiiull
XOBIKOB Jeskamm na Bepxueii uac whopnin Kouee 1K
PUKIUOREL, I, CBEIIIBASCH HAPYikY, MaNOBILKIL GABQ e 10
Gl'tu_laun semmn. Pama, B ROTOPOIT  KPenIviich TOMImim
OCeIf MaXOBIKOB, MoOrTa OPHIOARIMATLES, 11 MAXOBUKU paciien
ALMICH ¢ Komecamn. Takmar 0Gpasol, HPUBOL AMeAyly Kojgecas
M mrardopyer m MaxoBmEANMI OCYIIeCTRIAIACT (DPNKILIONITO
E3 KaKoro-mibo pomoxmnTeanmoro MexammaMa. llaardopma
Iemisracy MERTY JOKOMOTIIBOM it YHAMI TTOE3/1A.

PIL IBICKEHINI HA TOPHBOHTAILHOM yiIacrke, a Tem Dojee
Ha coycre, MaxoBukm Maccoii B ot IY/0R PasTOHATUCE OT
Kozec nraropymer, a satey csoeii nHepnu MOMOrajgu 1oes-
AV peononesats fgoctaTowHo KpyThie nomhemsbl. ly6epermil
Hpennar‘a;; OCHACTHTH MAXOBHRAMII I TEHIED JOKOMOTHBA.
300perenie Hlyéepcxoro OyTeM YBeTHeHns fuepru

H0B37a npu sagammoit ero CROPOCTH HOBBOJISIO CYHiCcTBEHHO
HOBEICHTH 5KOHOMIHOCTE 7REeJIEe3HOACPOAABIX TePeBO30K, HO
(1300 CIORHO HE II0 BPeMEHI I TOIa «He IPHRIIoch). Tounb-
X0 Celfuac Bo30GHOBIINCH PAGOTHL O COTAHNI0 TEILIOBO30B
¢ MAXOBHKaMH, 1OSBOAAIIIMII CYIIECTBEHHO MOBBICHTH UX
3Q’Qexrnxnocn, HampuMep Ha MaHeBpoBBIX paborax.

DO nowa, o LG

PAPRVOTAI abliniin g

LUrnnan Mnven

00 ¢ VpUMOLTEEM
HEX Ronoe, Ocp Ma

Eﬂepnnn H (BRIDAaBHHBAHHE» XOJA MANINH

WMueprusn BDAMIEHNs, OPOABIAIOMAACH sIpUe BCETO U pado-
Te MAXOBHKOB, HEOOBIKHOBEHHO IINPOKO MCHOJIL3YETESI 1 TeX~
nnke. TpygHo HasBaTh MAMIUHY, B KOTOPOIl 11¢ IIPUCYTCTBOBAI
0B MaXOBHK WIM AWANOTHUHAA METANL — MaCCHBILIT LIS,
syduaroe roxeco, (hpurmmon m T. 1. Yame Beero mMaxopmi 1
MamIMHAX M MEXaHH3MaX HPHMEHACTCA JULi  BLIDAIIRAN I
X Xoma. [us 9Toi mes oM Menoan3yiores ¢ XV p., Hauano
HCIONL30BAHUA MAXOBIKOB B MAIINIIAX CBABANGO ¢ LOIIILOHIOM
KPUBOIIMITHO-IIATYHHBIX MEXANU3MOB, TPeOYIOUINE yMeHhLIe-
HAsl HEPABHOMEPHOCTH BPAIEHUST BAIOH. Yarme neoro Tpebo
BaNl YMEHBIICHHA HEPABHOMEPHOCTH BPALLCHMI NXOJUION nir,
TaK Kak o 00BIMIO MPUBOJIMIICH BO BPALOGING npyaiyio (o,
KTO XOTsA OBl Pa3 NBITAJNCH BABECTU ABULATOML  ARTOMODI N
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PYKOATHIO, BHAET, KAk TPYAHO paboTaTh, KOrfga PyKOsATH Bpa-
IAEeTCs HEPABHOMEPHO). )

Cpesmesexoseiii yuemstii I. Arpukola B CBOeif KHITE
«0 meramaaxy (De re metallica), magammoit 8 1556 r., omECH-
BaeT KOHCTPYKIHIO BOJONOABEMHHEKA ¢ PYYHBIM HPIBOTOM I
MAaXOBHKOM, BBHINONHEHHEIM I3 METalia, NacajReHHbM Ha Py-
K0ATh. JTOT MEXAHU3M OBII OHEM I3 IEPBBIX, CONep/KamuX
MaXOBUK B Tpamcyiccun, MaxXoBuK OpPOMEHsICH i B DPHBOAE
CPeJIHEBEKOBOr0 MOPIOIHEBOro HACOCA, NPUBOAMMOr0 B ABH/KE:
HNe ONATL-TARN MYCKYJILHON CINIOH delXoBexa. A BOT B Ma-
IIIHAX ¢ OPIBOAOM OT HERIBOrO HCTOUNNKA AUEPrim, Hampil-
Mep mafalomeit BoJbl, MaXOBIK CTABINICA yske 0im3 BEIXOAHO-
To Baia, Hecymero paboumit opram. CpaBHuTeaHLHO OOIBIION
MaXOBIIK MORHO HaONIOmaTh B BOJIOJIEliCTBYIOMIEl yCTAHOBKE
I pacnmiosrn 6pesen XVI 8. Hasmauenne maxonuka 3AeCh
BCe TO ke — CHIKeHNe HePaBHOMEPHOCTH XOfa MAalIHHBL.

Opnako MaceoBoe pacmpocTpaEeHIIe MAXOBII HOJYIHI C
HOABIEHNEeM NApOBBIX pJBHTraTeseir, a saTeM o Jpurarenel
BHYTPEHHEro croparns. I sgecs oH caysRmI Bce Toii jike Ml

Kaxmy ke 06pasoM MaxOBHK BHIDABHIBAET X0 MAIIMHBL
Ipocmeyimys 510 Ha mpmMepe TOPIIEEBOro {BUraTeNs BIYTPEH-
nero cropanus. Hawmem co Benbmkm paGodeii cyecn B IEO:
JHHADe NBUTraTels — ¢ MPOLecca, IPH KOTOPOM BEIpAGaThIBa=
eTCsl DHEPIHf, ITa HHEPTHA [JOIIKHA IIPOM3BECTH pabory,
TpeGyeMyIo o ABUTATNsT, & KPOME TOr0 — IOATOTOBNTE CIeRyI0-
IIyI0 BCOBINIKY. A IS 3TOTO HY/KHO BBHITONKHYTH 113 IIITIHAPA
TOPOAYKTEI CropaHns, HabpaTh B INMIMHAD CBEIRUIT 3apsf CMe-
Cl M, 9710 Tpebyer MaKCHMAJIBHON BaTPATHl OHeprml, CiKaTh
cyeck. Eemm Gbr mexanusM BuraTens GBUI Ge3BIHepPIHOHEBIM,
T0, PACHINPHBIINCH OT BCIBIMIKE, Tas AoBea 0bl HOPLIEHBL A0
HIZRHEr0 TONOReHNA W Ha 8ToM paora mBmratens Opuia OBI
saxonvena. Ho Graromapst Bsicokoit MEEPTHOCTI MAXOBHKZ,
HACa7RIBAGMOr0 Ha Bal [ABHTATENs, HOCHEAHMI He TONLKO HE
OCTaHABJINBAETCA I0CIE BCOLIMIKH, 8 OPOIOJKAeT PABHOMEPHO
BpamaThCA,

IIpn Benemmre paGoueit cvecn B OUINOAPe U XO0Je MOPIIHA
TpH 9TOM MAaXOBHK BOCOPHHEMAET MOYTH BCIO MeXaHMIecKyIo
9HEPIWIO, BHINENCHHYI0 BenobimKoil. Maxosmk pasromsercs,
C TIPEOJI0IEHHeM MHEPTHOCTH B HeM HAKAINMBAETCs M30BITOY-
Hasg KUHeTHYeCKas 9HeprusA. 3aTeM YacTh dTOi HHEeprHu, HPMH-
uenm G07LIIAA, TePefaeTcs depes TPAHCMICCHIO PaboIeMy op-
rany mamnesl, OcraBmascs ke 9acTh 9HEPrum IpPOUBBOXAT
BCIO Ty paboTy MO MOAroTOBKe pabowero Xoma, 0 KOTOPOIl ro-

Bopmnocsk Buime, U mpm atom 6Giarogapa BEICOKON HHEPTHO-
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CTH YII0BAas CKOPOCTH MAXOBHKA mouTH We majgaer. Padory
MaXOBHKA B DTOM CIyvae MOKHO YIOHOONUTL JEHCTBHIO pazo-
THARHOro aBTOMOOMIA, Tpeojonesaomero oyropok. Cropocrs
He3HAUNTENLHO CHIRACTCS, WO HMPETATCTBIE TPEooaeHo.
pit BEIGOpe MaXOBHKA DPYKOBOLCTBYIOTCA TeM, UTOOEL 0
e bl WACTONBKO MATOMHEDTHBIM, IO HEPABHOMEDPHOCTE
Bpamenus craga Obi yrpokaTh yCTOIHMBOIl PafoTe MailHuLl.
APYTOIT CTOPONEI, MAXOBIK HeIL3s AeAATh I CINIIKOM HHEpT-
HBIN — XOTB 970 11 Oyfer XOpOUo Jyist ABUTATENA, HO CAM 3
XO0BII CTAHET JNGO OYenb THA/KENBIM, JI00 OUeHb KPYHHEL.

€3 OTIX Mep HelAL3s yBeININTh HHePTHOCT: — MOMEHT HHED-
Ui MaxXoBnKa.

HHAKO MaXORuK GEIBNION WHEPTHOCTI, IOCTABIEHHLIL
U8 U3eNBHBLI ARUTATEND, MOKET CyIIeCTBeHHO HOBBICHTE E10

IRONOMIMIIOCTE IIPII OMEHDL MAJBIX oboporax. Bocroanzonae-
INICh HTiM, Hemenkwii crenmamucr 1lpayy HeJaBHO I0CTPO-
I aBTOMOGINIE ¢ JIae ILIbIM ABUTATedeM MOIHOCTEO 1 I.c.,

INelommii mecanryanno Madsii pacxop ropiovero —100 © ma
100 xn nytn. Cpesnss CKOPOCTH 9TOTO OZHOMECTHOrQ aBTO-
MBI 21 ®M/d — nHimie, wem CpeHsAs CKOPOCTH aBTOOyCA
B Kpynuom ropone. MaxoBHmr NOBBIIIEHHOIT MHEPTHOCTIE 1O-
SBOINT B HTOM clydyae <BHIPOBHITLY XOj [BHPATENA HpPH
09EHb HH3KOX ero m’mpoTax, KOrga SKOHOMIYHOCTL MAaRCH-
MQIIBIA, WO BEChMa BeJiNKA HePaBHOMEPHOCTH BPATIEHIST.

Hecronbko nmoe masnavenie MaxoBuKa B TaK HA3EIBACMBIX
Mammuax ypapworo jeiicTsnsm, re HHEEPIUA HCIOIB3YETCH
AT IPONMBBE/IHITA MeXauuIecKoir paboTsl: B Pa3MHIHBIX JPO-
OmIBREIX 11 MeTamooOpadaTeBa0OIIX yCTAaHOBRAX, NPOKAT-
HBIX cTamax, mpeceax, HORENOAX I Op. Bo Bpems pabouero
X0[la TAKNMX MAINHI MaXOBHK HCHBITHIBAET CITBHOE 3aMe/uie-
HIe, Pasroi e MPON3BOANTCA 0COOBIM JABUTATENEM 0CTATOMN-
HO0 TIaBHo. B mopnimensrx MammHAX JIeg0 00CTOUT HHAYE —
Pasron TaM pesKmii, a 3aMeJleHne HOCTATOYNO INIABHOE I pa-
comyToe. o m » rTom, m B Apyrom ciyuae RIHETHUECKas
OHEPrusI, HAKOINIENNAsT TPI PasroHe, HMCIOIb3YeTCA MpI 3a-
Meurenn. I1 ran, i sjecs mmepus MaXoBIRA JEIaeT BO3MOGK-
10if PadoTy MamIMIEL.

B mammmax ypapuoro pmeitcTBus MOMEHT ITHEGPIMI MAX0-
BITKA JI0TKEH OBITH HACTONLKO BEJIMK, 9TO0LI yINIOBas CKOPOCTH
BPALICHU J(BUTATENST, TPHBOJANEr0 MaXOBUK, HE yHaga npi
pafouem Xofie HHKe KPUTHYecKOro snavenis. Hexoropsie [Bi-
raTeln, HAIpPOMe]) ACHHXPOHHEIE, He MOTYT yCIOii1HBO pado-
TaTh TP HOBKOX cKopoctsix. [la m BooGmie, CINILHO® CHILKE=
HUe CKOPOCTH MOHNJKAET MPON3BOITEeNLHOCTh MAIIIHbL Bae-
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€@ C TeM MOMEHT MHEPIUI MaXOBUKA OKEH OHITH HACTONB:
K0 Maj, 9To0kI JBUTaTeNh ycmeda HabpaTe OpH pasroHe BCIO
HOMUHATLHYI0 CKOPOCTE, 9Ta CKOPOCTH OMATH-TAKI OIpefiedi=
€TCA XapaKTePUCTUKOI IPAMEHAEMOro ABUraTel . ;

Hurepecno mpuyenenme MaXOBHKA B TPAHCIOPTHOM Mas
LmmHe, co3faHHoir pycckmyv mexammkom M. II. HyunOumsmt B
1791 r. n masBammoit mM camoxarkoir ', Cavoxarka Hymnoumua
NPHBOAIIACH B JABI/REHIE YEIOBEROM, HAKHMABIIUN HOFaMH
ma mefaan. Or mepjaneii men MeXaHmYECKHil IPHBOJ| Ha Koue-
ca uepes KopoOKy mepemau (mepBylo TaKoro poja B Te.\:mme);
Ho nopobmsre caMoxarku GBLIN I paHblle, HOBH3HA 7Ke BTOM
MaIINHEL 3aKAI09aNach B HAIIYAN Ha Hell Maxosmia. MaxXOBHK
auamerpoM 1,5 M 1 Mmaccoit oxoso 50 Kr mogkmovaiacsa K TPH=
BOAYy ME/KAy IeJalAMH I KOJECAMH SKUIAKa. SHAYNTEIHHO
YBeJINYNBasj WHEPTHOCTH SKHOA’Ka, MAXOBUR CHU kAl Hepas=
HOMEDHOCTH ero JBHKeHHA, 0COOEHHO O HEPOBIOil MECTHO-
cru, 3a CYeT WHEPIHN MaxOBHKA OKMIai: mpeofoienai I He-
GOTbIINE IONHEMEL.

Caemyer ormernts, uto camoxarka KyamGuma Guira Iep-
BLIM SKHIAjKeM, HCHOONB3YIINHM MAXOBHK B TPALCMICCHH.
B macrosmee Bpems, Kak N3BECTHO, HCITOAL30BAHNE MAXOBHKA
B TPAHCMHCCHSX TPAHCHOPTHBIX MAIINH, B IEPBYI0 OYepeb
aBTOMOGIIIEH 1 DIeKTpOMOOMIIelr, CINTACTCA OJHOIT 113 CAMBIX
AKTyaNbHBIX 3afau COBPEMEHHOro, a TeM Goiee mepCHEeKTHB:
HOIO TpaHCIOpTa,

MaxoBHKI NPEMEHSIOTCA I B COBPEMEHHBIX MYCKYJIBLHBIX
MallAnax — BeJocHIefaX m UefuKapax. B opuux ciaydJaax
OHH, KaKk W B caMoKaTke Hynubuna, mO3BOJIAIOT BEIPABHUBATE

. XOJ MAaIIMHE! IPH ABIKEHHN II0 A0POraM ¢ HOAGEeMaMIl I CIy-
CKaMl, B HPYTUX — MAaXOBHUK, HOOBHIIAsg 00Iyi0 HHePTHOCTE
MATINHEL, 00ecIeunBaeT ee paBHOMEPHOE JBIKEHIIe e TOTBKO
npH paboTe MeNaIsAMM, HO I NPI HHBIX NOOOUHEIX BUAEHIAX
HeJ0BeKa, B JaCTHOCTH (HOANDPLICHBAHNIY) €ro B Cejie.

A Hemb3f N UCHONB30BATH SHEPLIIO «IOIPHITIBAIOLIEIO)
Ky30Ba aBTOMOOIIS OpH IBHKEHHNH ero 1o INIOXIIM noporam?
13Bectno, w10 npn mBmsREnMN 1O HEAMIE 11 JAPYTIIM HepOBHBIM
TOBEPXHOCTAM 10 25% MommocTH ABAraTejNsa MAITIHE YXOAAT

Ha (ramenne» xoxebammii Kysosa B amopTmzaTopax. Hepos-

&

HOble Y9acTKH NOPOr CINILHO CHHZKAIOT CKOPOCTL JBIKEHHS

aproMobmIell, XoTa MHOrHe 3 MaIllH, HanpuMep Be3/IeXO0JbL,
=

Moraim ObI ABHTAThCA HA BTHX y4acTkax m Geicrpee. Ecrb papm

# HeiicTnyromasn MOels 8TOro oKumasa oxcuonupyerca B IlommTexs
HOueckoM Myaee B Mockse,
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IPOEKTOB, T/E HHEPruio Kojebanmii KysoBa IPEANOIaAraeTcs He
«racuthb» (T. €. MEPEBOAUTH B TEILIO), 4 NepejlaBaTh Bpaniao-
IMeMyca MaxoBUKY. Porns Maxosuka 37ech COCTOIT B HOIIOMIE-
NI SHEPrun OTHAENLHEIX TOTIKOB Uepes3 TOT ININ HHOM THIL
npuBopa — peiiky ¢ mecrepueii audo (Iydme) THAPONPHBOL —
I noclIe/yIonieM PaBHOMEPHOM BBIJEJNEHNN €@ JIA ABN/KeHHT
MAaINIHBL, MOABAPAAKH AKKYMYJSTOPOB INII IPOCTO OCBE-
e HILs,

CyTp Takoro «BHpaBHIBARNA) DHEPrHN OTHAEILHBIX TOMT-
KOB X0DPOIIO TIPOCIesKIBaeTCA Ha padoTe MaXOBHIHOr0 KapMaH-
Horo (homapura (HaspiBaeMoro «RYKOM» 3a BHEIIHEe CXOJCT-
B0, a rawie jeyAvKamme mpu padore). 9Tor (pomapuKk — Ha-
CTOANIAsT 2JeRTPOCTAHNNA, paboraniiasg 0T HepHoAHYeCKUX
HaZKaTHii KICTH PYKN Ha ero PyKOATKY. PykofTka ke Uepes
MeXauNveckyio nepejavy BpaliaerT HeOOILIION MATHATHBIL
MaXOBIK, WTpAIONIIii POJIL POTOpa diIeKTporeneparopa, Pado-
HHil XOJ PYROSATKII — BHYTPh Kopuyca (OHApHKa; 00paTHLIII
X0 coBepuiaeTcsa NPY/RIHON, IpPEYEM MaXOBHR B 9TOM CIy-
Uae Bpallaercsd cBOOOIHO — OH COeAMHEH ¢ MeXaHIIecKoil me-
Pepaveii uepes obrommyio Mydry. [oCTaTOYHO HECKOIBKUX
TePHOARIeCKIN HA/KATHH HAa PYKOATKY (DOHAPHA, UTOOBI IaM-
TOUKa sIpko 3aropejach I Topena OBl eINe HeKOTOPOe BPeMs
TOC/I¢ NpeKpaleHnsa Hazaruii, DocTenenHo saryxas,

ABajorngHa poib MaxoBHKa Ha KPYHIHBIX BIEKTPOCTAHIIH-
SIX, IJie TaKzKe TPedyeTcsa criaKIBaHIE KOJeOaHmii MOIHOCTH,
TOCKOIBKY HOoTpebiene dIEKTPOSHEPruH MEHSETCH, a DIeKT~
POCTAHNNA paccylTana Ha ONPeJeJeHHYIO MOIJHOCTDH, €e He=
BBITOJIHO CHIKATH I IPAKTHYECKN HEBO3MORHO PE3KO MOBBI+
cure. Pacuerst m sKcnepuMeHTalbHaf IPOBEpPKA IOKa3amH,
Y70 caMblit 9KOHOMHYHBI CHOCOD CLUAKUBaHNA KodeOaHmit
MONJHOCTH — MOCPEJCTBOM MaXOBHKa: BO BpeMsd HeIOrpy30K
CTAHNINH PA3rOHATH Yepes dIeKTPOABNTATEeNN (OIbOINe Maxo-
BIKH, a 3aTeM IIPH Meperpyskax MeperiIiouarTsh STH: BHraTe-
JII B PEsRHM TerepaTopoB ¢ HOXyUeHHeM HeoOXOMMMOil dIeKT-
posmeprun *.

2 Amepurancknii mxenep A, Mummep mpejioimt cucremy Gecmepe-
GoitHoro cma0;KeHms JKHJIOTO JIOMA DIEKTPODHEpTHeil, HmoAyTaeMoit
or Coumia ¢ moMompio OTORMEKTpIIECKAX NpeobpasoBaTeeil mun
TEIOBHIX JBHTraTeleil — maposuix, ABurarexeit CTupamEra m T, m.
DIIeKTPOYHEDPTITsI TONAETCA B IERTPOABHTATENb, NCHOALIYIOMMIL,
KK 1 «ORAPH-KYLKY, TIOCTOAHAEIE MATHUTEL Bax ABuraTesns coejn-
HeH ¢ MAXOBHKOM JmaMeTpoM 1 M, Maccoii 2 T, KOTOpEIil, PasroHAsch
or mpurareis fo 15—20 Teic. OO/MHH, MOMKET [0AT0 NHTATH JOM
QJIeKTPOPHEpIHell MO HOYaM 1 B HACMYPHYIO HOrofy, sMamespen-
BBl ooy Takol cmereMsr 25 KBT-u,
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Cireqtyer 3aMeTHTh, YTO HCHOAL30BAHNE IHEPIHH BPAIIAlo-
IIerocsl MAaXOBUKA I CIVIQ;KUBAHNA NYJBCAIIMI TOKA HA
DIEKTPOCTAHIIN OBLIO BIEPBEIE OCYIECTBIEHO PYCCKIM H300-
perarerenm A, I'. Vpnmnessin eme B 20-x rogax. Ha ero Ber-
poanexTpocranmun B Kypceke 65U IpIMEHEH MaXOBHIK MacCO
320 xr. Berpoamexrpocranms Ydmimena Gecnepeboiino crabd-
JRa7a 9HEPruell II TEIIOM ero HOM U jajke OcBemana JYacth
YIIHIEL, HA KOTOPOIf ;RIM m300perarels. 9Ta KOHCTPYROUA
COXPANIIACh U 10 HACTOSIEe BPEMSI.

MaxoBIKII, HpPHMeHeMEIe [IA CrIaRUBAHIA HHEPIETHYe-
CRIX I MOIIHOCTHEIX IIMKOB HA KPYIHLIX IEKTPOCTAHITHAX,
UMEIOT IIONCTIHEe INTaHTCKIE Pa3Mepsl I 00JIafaloT OrpOMHOIL
nHepnueir spamenns (pue. 2). Hampmyep, mus craaKxuBasms
ameprernyeckoro nuxa B 20 Tsic. kBr-u pazpaboTaH MaXOBUK
naameTpon 4,6 a1, saccoit 200 T, pasTOEAIONIMIICS /10 CKOPOCTI
3500 06/vmm.

Avepuramcknii ydaemstr J[. B. Pafemxoper IpeiTo/RL
eme Gollee TPANNO3HEL NPOEKT — CHCTEMY N3 JeTHIPeX Mas
XOBHKOB, Kaj;K[blil jumaMer-
pou 18 w, Tommumoir 3—
6 M, wu3rOTOBIEHHHIX N3
| CTEKJIOINIACTIKA, Taxoit

7 MaXOBHK MOJKeT CIiIafuTh
9Heprermyeckuit THK B
100 Tere. wBr-u. DrmyM Ke
yd9eHEIM paspaGoraHa Golee
Jemesasg W peanbHas CH-
cTeMa, mpelyCcMaTPIBAToman
MaXOBUYHEIE DIeKTPIIe-
ckme moxyan Ha 113 kBr-w
9HEPTMH HpPH  MOIIHOCTH
70 xBr. Maxonur mnmeeT
CpefHIe mnapaMeTpsl: [Ama=
merp 1,2 M, Bricoty 1
maccy 4,3 T, cxopocTh Bpa-
menusg 7200 o6/mmn. Onna-
KO TAKOX MOIyJeil Ipemmo-
aaraercs 1440 mrtyw, pac-

Ppe, 2, Muepnuonusiii HAaROMITEIL
AT DHEProcieTen

1 — MOTOD-TeHepaToD,
2 — (aTapes MaxXoBMKOD,
3 ~ NOAMATHUK
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NONOKEHHEIX Ha 96 CTe;mTaskax, B3aHIMADINX ILIOMajh
0,2 ra. Takan «umepnmonmas Garapes) CHOCODHA HONIOTITH
n Beigars 160 Tic, kBr-u 9HEPrmm UPH MITKOBOI MOUIIHOCTH
100 rere. xBr.

Onmaxo m 9T0 me caMblil KpyIUbIT IHEPHIOHHEBIL HOTT0-
THTeNL nukop oueprnm, Cicrema, rje HOepTHEIE Teda pPacio-
JOKeHBI B TPYOe MEeTPOBOrO CeveHmsd, 0GpasyIlomieil OKpyik-
nocTs pajurycoy 16 vy (mampmvep, BOKPYr KPYIHOTO TOPOia),
Crocodua 00ecIednT, CraRUBaLNe NIKA B 9,5 MIPH. KB1-L.

Hnepuun u pexynepam sexanmuecroii dHeprHiI

C yBemuvennen wace I cropocTeit TPAHCHOPTHBIX MAIIII,
yaydmennes gopor, mossmrenmes KIIJ[ rpamcamcenii Bce
Goupmee anavenme mpuoGperaer peRymepamusd, T, €. HCIOTh-
30BaHIE HUEDIIN, NOTAMTAeMOIl HpI TOpMOKeHnm. B uey sie
cocTouT npobiueMa peRymepaniui dHepPrunm ABIGRYmeiics Ma-
! 11 pu wes spech maepuus?

eno B 10M, ¥TO WMEHHO W3-3a MIEDTHOCTH MALIMHEL,
UT00BL ee CTPOHYTH ¢ MecTa, PA3OrHaTH, HEOOXOAUMO IIPIIO-
RITDH K Hell ciTy. 9Ta cIila pasroHgeT MAlllHy, Ho, AeiicTBysl
Ha RaKOM-TO ydacTRKe IyTH, OHA copepuiaer padory. Yacrs
910l paborhl mjer Ha NPEOjOIEHNE CIJT CONPOTHBIEHNI,
a Jpyras, o0pvHO G0IBIDAA, MEPEXOAUT B KHHETHIECKYIO
oHepruio Mammesl. Temeps MammEa 00JajaeT MHepHueil ABu-
JKEHIISI M, €CJH He YYNTHIBATH /IeiiCTBYIOIINX HAa Hee CILI COll-
poTuBiICHNiI, OyeT JBUraTLCA PABHOMEPHO I IPAMOIITHEHo
Bee BpeMsA. ITH CHIBI CONPOTHBIEHINT MOIYT OBITH ypaBHOBE-
LIEHB! JBUAKYIIEMI CINIAMII MAIUIHB, I TOIJIa BO3BHURAET MO~
TH 9YNCTOE MHEPIIOHH0E JBIKeHIIe.

Ho por mMammme namo OCTAHOBOTHES. TyT y:R UHEpIIs
Memaer »To cpgenarh. MoKmo, KOHEYHO, IVCTHTB MAUHy
JBIraThcsl HAKATOM, HO 9TO HE BCErja IpIeMIer0: aprodyc,
HAOPUMED, MOZKET MpOIlTH HAKATOM OKOTIO KIIOMETpa, a HO-
e37{ — ropaayo 6ompmie. ToOpMO3UTE JKe HaJ0 OOBIYHO HA LyTH,
UBMEPSICMOM {BYMSI-TPEMs IECATKAMII METPOB, & TO I MEHBIIE.

Ceiigac wame BCEro OCTAHABIMBAIOT MAIINHE Tak., TopMmo-
3aMi COBJ{AIOT KOJEcaM COMPOTHBIGHNA NX HPOBOPAYNBAHMIO,
T€, B CBOIO OYEpeJb, CO3NAIOT CINIY TPEHIs cBoeit nepudepnn
0 JIOpOrY, & YK CHJIBl TPEHNs, HANPABICHHBIC HPOTHE ABIKE-
nAf, (BOCHPHHEEMAIOTY WMHEPIIIO JABIGKYLIC{ics MAIIMHBL
Mamtnna ocTanapIuBAeTCsA, & ee KIHeTHueckas oHeprusa Ges-
PO3BPATIO MEepexoant n Temro. Hax By, ne dyumee mpi-
MeHEHIE dHepri,
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Ilposepmy, MHOro i HHEPLHN IEPeBOAUT IHepHud B
Temxo TaKmM obpasonm. B xavecTne mpmMepa paccMOTPIM 3a=
BUCHMOCTH UBMEHEHIS JOMN KEnermueckoir smeprum £ B 00-
IIeM PACXOJie MEXaHMYeCKOil 9HEPIUN OT CKOPOCTI ABIIAKEHHA
TPAHCIOPTHOIl MAUINHE! U, CONPOTHBIEHNI ee¢ JBUJKEHIIO P,
a TarKe paccTomHME Memmy ocramoskamm S (puc. 3). Ocra-
HOBKII TPAHCHOPTHEIX MAIINH, 3a HCKIIOUEHHeM KOHBeilepoB
If 9CRAJIATOPOB, mparTHyeckn memsdbe)kusl. Ovenn wacro, Ha-
IPHMEp TPH ABIKEHIN TOPOACKOT0 TPAHCIOPTa — ABTOGYCOB,
TPOINNEIiOyCcoB, TPAMBAEB, II0E3/I0B METPO, OCTAHOBRI CICAYIOT
ONHA 3a JIPYroif Yepe3 Kaskjible HECKOIBKO COT METpOB.

Ha pume. 3 wpusas 1 moxassipaeT 3aBHCIMOCTDL 3MEHEHHS
JIONI KIHETIYECKOI DHEPIUH OT CKOPOCTH NBIKCHIA MaIlH=
HBI OpU paccrosmmm Meskay ocramosraym 300 n  (cpepmee
PACCTOAHIIE Me;RJly OCTAHOBRaMm aBrobyca) I cOmpOTHBIIEHHN
mswrenno 1,5% ot cmusr Tamecrn mammus, Kpusas £ 0Tpa-
RACT TOT i@ IPOIECC, HO ysie B BaBICHMOCTH OT PACCTOAHMA
MER]ly OCTAHOBKAMH HPH MaKCHMAJIBHON CKOPOCTH [BIKeHHT
60 xn/w m roit e cmne compormeiemms gmsmenmo. Kpusag
3 XapaxTepusyer saBHCHMOCTH £ OT p IIpH TOCTOSHHBIX CKO*
DOCTH I DACCTOANHE MEKIY OCTAHOBKAMH — COOTBETCTBEHHO
60 xa/w 1 300 .

JUE] r13a<i)n1<a BUJIHO, 9TO IS COBPEMEHHBIX MalIiiH KT~
TOT0 NeHCTBHS — apT00yCOB, TPOJIeibycoB, TpamBaes, I0e3-
A0B ME@TPO, OPHTOPORHBIX TMOE3/0B H AHATOTHINBEIX 1M — JUIA
naubonee adihexTupEEY PaGoTNX TUKIOB TPATHTCA € TOMb=
S0H OKOJNIO WONOBWHEI 9HEPIHH, BHIPaGOTaHHOI JIBITaTENeM.
Jpyras sxe momonmma HmepexoauT B KMHETHIECKYI0 PHEpPruo
C TOCTENyIOMuM ee HEPEBOAOM B TEINIO W PACCEHBAHIEM IPH
TopMosRenmm, B Gymymen 810 COOTHOMEHNE DHEPTHl, HECOM~
HeHHO, eme Gomee yxyammTes.

3mavnT, nEepumA TPaHCOOPTHBIX W JPYrAX IIMKIIIHO
DAGOTAIOMIX MAITIT BpefEa — OHA BeYeT 3a COOOH MBHOC
JIET::XJIT??HK I TOpPMO30B, Harpes OKpysRalomeil cpepb 1 T. [
Monmolgx,gl??bme MaluInHsl OpuIH GesbIHePIHOHHBIME, HX

OBl PasTOHATE I TOPMOSUTH, HE TPATsI Ha 9TO CHIT
I omeprom. Ho nae ecnm B Gymymenm 9eloBegecTso CyMeeT
Trllrt;ngorx'rb OYEHE JIeKHe TPAHCHOPTHBIE CPeJicTBA N3 KAKMX=
/00 CBepXNPOYHLIX MATEPHANOB, TO BCE PABHO MAacca MAc-
CAIHPOB II TPY30B OcTaHETCH mpeREelt. Cie0BaTeIbHO, HAT0
HSLICKIBATE TYTH yCTPAHEHUs BPEAHOTO BIMANHA MHEPIHN
UUKIUTHO PaboTaomux Mamimm.

Hmepeqpoe Pemiesne aToif mpOGIeMsI IPEACTABIAECT TaK
HA3LIBAGMBIIT NPUHNUN HDOCTOAHCTBA KIHETHYECKOH OHEPLHI
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MAWHHLL OT PE;RIMA JBIGKEHIT

Puc. 4. CuereMa JBIURYINAACH MANIIHA — MAXOBIK

MamuHbl. B mnepsom npuOMmKeHHmn IpEHEOperkeM CHITaME
COIPOTUBIEHI, YaCTHYHO paccenBalOIUMK SHEpPruo, T. e.
OpeficTaBlM, 9T0 MaIlnHa ABWKETCA 0e3 moTeph Ha TpeHHe,
COIPOTHBICHNE CPEJl I Ip. 3aTeM IpeICTABEM JBHIKYIIeecHd
TPAHCIOPTHOE CPEACTBO INIH APYIYI0 MaIINHY — pasyMeercs,
KHHEMATH9ecKn CBSIBAHHYIO C OIOPHOIf IIOBEPXHOCTHI0,— B BH-
Be mo0aBOYHOIT Max0BOH Macchl — MAXOBHKA, 1IpH aTHX Tpeod-
Pa3oBAHNAX BAKHO OJHO — 9TOOBI KNMHETHIECKAs HHEPrHA
TPUBOAUMBIX APYT K APYTY IMOCTYHATENHHO ABIKYIIENCH Mac-
CBI NPH IAHHOIT CKOPOCTI M MaX9BOIl MACCH IPH AAHHOIL YIiIo-
BOii cKopoeTm ObuIa paBHA M UTOOBI CBASH MERAY Bpamiaio-
MEifcsT 1T MOCTYNMATENBHO ABUZRYINEICA IHEDPTHOCTAMH OCY-
IECTBIANACEH IOCPEICTBOM HeIOJBIZREOro (mmelomero Gecko-
HeyHO OONDILYI0 MAcCy W COOTBETCTBEHHO MOMEHT HHEeDINH)
3BEHA, HATIPUME] SeMIII.

Jlamee :RecTKO COGAHHEM € MAaXOBHKOM, B3aMEHIBIIHM
HAM MAIIHY, APYToil MaXOBHR — PEATLHEIN, IPPAONii Poilb
AKKYMYJIAITOPAa MEXAMITYeCKOIl SHEPrum I HAXOAAIMIICHs HA
camoit maummme (pic. 4). Eeam 8Tm MAaXOBHKH BpamaioTes

C yI‘,’IOBOi'I CROPOCTHIO ®, TO X CYMMapHasg RUOHETHUeCKas
QHEePria

2

rme I, 1w I, — MOMEHTHI NHEPIII COOTBETCTBEHHO MAXOBHKA,
8aMEHSIONEr0 MAIINAY, I MaXOBHRA-AKKYMYIATOPA.

Urofpr MalliiHa ABUTATACH KAk MOMRHO Opicrpee, HEoOXO-
JIMMO, YTOOBI TPAKTHYECKI BCSA KUNETHYCCKA QHEPTUA CHCTe-

3 H, B. I'vama

= 0,5 1,0* -+ 0,5 [ho* = 0,5 0* (I; + 1), (2.5)
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MBI «mepeTex;ay B mepmsil MaxoBuk. Hak crepyer ma opry-
ast (2.5), naa 5TOro MHEPTHOCTH IEPBOr0 MAaXOBHKA MOJKHA
OmTh BO MHOTO pas Gombme mmeprHOCTH BrOporo: [i>Ih
YroObl DpaKTHYECKH OCTAHOBNTH MAMIMHY, KHHETHYECKad
SHEPrHA JO0JKHA BCA (BOUTH» B MaXOBHK-aRRYMYJTATOD, KO-
TOPOMY B 9TOM CIyIae HPHAETCA CTaTh MHOTO HHEpTHee Iep-
Boro MaxoBmka: [,>/;, Ho mpm mOCTOAHHOH YIIOBOU CKOPO-
¢TH ® cymma [+, Bcerma OCTAeTCsA MOCTOAHHOI, I0OITOMY
TOPUHIII TOCTOAHCTBA KUHETHYECKOU HSHEPIHII MORHO TAKKe
HasBaTh 1 HOPUHONOOM IOCTOAHHONW HHEPIHN MAamllHbL
Ipocro mmepumus mocTymaTesHO MBIRYINEICA MAcChl, B3am-
MOJIHCTBY S ¢ HeIO[BIKHBIM 3BEHOM, mpeobpazkaerca B IHEP=
IO BPAIATENHHOrO ABUKEHIS MaXOBUKA, II HA000POT.

Uro6sr Mamuma ABUralack ¢ MAKCHMAIBHOI CKOPOCTHIO,
NPAKTHYECKH JOCTATOYHO CBECTH MOMEHT HHEPIUM MaXOBHKa
arkymynsitopa I, x 1% or Z,. U maobopor, 4r0dbl IOYTH
OCTAHOBATH MANINHY, MOMEHT HHEpPIIII MaXOBIIKa aRRyMYJIf-
ropa I, nomxen crars npumepso B 100 pas Goxsmre /. ITnave
TOBODA, ANANA30H PEryInpOBAHNA MOMEHTOB IIHEPIHII JOJTKEH
6oith mopsgka 10 000. 3To ovens MAEOTO. ITOr0 HE JOCTHTHYTH
H3MEHEHIeM PacCTOSHMUII IPY30B OT OCI BPAII@HHA, O YeM IO-
BOPIIOCH Bhimre. Ho 8Toro Mo/KHO MOCTHTHYTH H3MEHEHNUEM
TepelaT0IHOro YHCIa MPHBOJA, COeUMHSAION(Ero MepBElil I BTO-
POil MaXOBWKH, €CIIE ero MOCTABHTH BMECTO JKECTKOTO BaJja.

Ipencrapmy cebe /IBA MaXOBUKa, 3aKPEINICHHEIe WA CTOM-
KaxX B DONIINITHAKAX, HPI 9TOM HA BAJbl MAXOBIKOB HaMOTa-
Ha TOHKasg NPOYHAS JEHTa, KaKk Ha KacceTsl MarHmTo(oHa.
Jleara semonmena OOHUM KYCKOM, T. €, OH&a IepexojJuT H3
OIIHIOr0 MOTKA BETBHIO HA JPYTOil MOTOK.

Iycts Best menTa mavoTama Ha BaTy MaXOBAKA-AKKYMYyJs-
Topa u nuamerp Motra pa3 B 10 Goarme nmamerpa Bama. Ma-
XOBNK, HUMHTHDYIOMUif TPAHCIOPTHOE CPECTBO, pPa30THAH;
ATO JOMRHEO 03HAYATH, UTO MANINHA ABIFRETCA C AOCTATOUHON
CK0pocTEI0. MaX0BHK-aKRYMYTATOD ¢ MOTKOM JEHTEI HA Ero
BAJIY HENOJBIREH,

Teneps, urobsr smeprueit oxmoro, BPamalomerocda, Maxo-
BHKa pa3orsarh HEMOABH/KHEII, COGMHMM KOHEI[ JEHTHI U3
MOTKA C BaJIOM II€PBOTO MaXOBUKA, JIGHTa HAYHET HAMATHIBATE=
Cs HA LEro m INIABHO CTPOHET ¢ MecTa HemoABIGKHBIT Maxo-
suk. ITo Mepe mepemoTkm seETHI MOTOX Ha 1IePBOM MaXOBHIKE
6ymer pacrm, ma BTOPOM — yMeHsmAaThes. Maxopukm 6ymyT
00MEHIBATECA CKOPOCTAMI, I B KOHIE mpomecca HACTYIHT

KapTHHA, 06DaTHAaf WCXOXHON,— BCA JEHTA Oymer HamoTaHa
Ha BaJ WEPBOr0 MAXOBHKA, CKOPOCTh BPANIEHHS KOTOPOro Gy-
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mer B 10 pas MenbIue CKOPOCTH BPALIEHHs MAXOBHKA-BRIYMY-
aaropa. Ecair cropocrs 3 10 pas Mensine, KuHeTHYeCKan
BHOPIUA, KaK NaBecTHO, yMeHbmaeres B 100 paa.

Vrax, B Havase mponecca KHHETHYECKAs BHEPIHA, & CTAN0
GHITh I (IPHBEJEHHEIH) MOMEHT MHOPIUM HepBOro MaXoBHKa,
65ur B 100 pas Goxblue, yem MAXOBAKA-AKKyMyIATOpa. B KOH~
Ie mpouecca — Hao0opOT, SHEPrHA U (NPHBEJEHHLI) MOMEHT
UHEPOUN MaXoBuKa-akkymyisaropa B 100 pas Goasme, ges
TIePBOTO MaXOBUKA. [[MAIAa30H BapbUPOBAHHA MOMEHTOB WHEp-
LUH II0JYyYNTCA NMEHHO TOT, 0 KOTOPOM TOBOPHIOCH BHIIIE,—
10000. Taxum oGpasoM, KIHETHYECKas DHEPIHA CHCTEMEI H3
HBYX MaXOBHKOB, WIH, 9TO OJHO II TO 7K€, MANIAHEI I MaXOBH-
Ka-aRKyMYJIATOPA, OCTABAACH BCE BPEMs HMOCTOAHHOIN, Iiepe-
TeKAaeT T0 B MAmHHY, TO B MAXOBHK-aKKyMyasarop. Mamima
MOKeT OCTAHABINBATHCA, HO €€ KHHeTHYECKAas DHepruda He
nponmanaer, a BPeMEHHO IEePEeXOfHNT B MaXOBHK-aKKYMYJAATOD.
Bor npunmmmmansmoe pemmenme mpoGmeMsr peRymepamum e-
XQHHUECKOIl DHEePIll, CyJsAIee OTPOMHLIC Pe3ePBEl DHEeprili.

Y10 sie wacaeTcs ITHEPI, TO OHA, MOYKHO CKA3aTh, TOKE
OCTaeTCA MOCTOAHHOI y BCEIl cucreMbl. Tak Kak yriaoBag CKO-
POCTH Baja Bce BPEeMs IOCTOSHHA, TO IOCTOSHCTBO WHEPTHO-
CTH IPU HAJNYIN NPHBOXa OyAeT coOMI0faThCsa OTHOCHTEILEO
HEKOTOPOif ero TOYKI, TOyKe IMEIOI[eil IOCTOSHHYIO YIOBYIO
W quneiniyio ckopocts. Cepsa Takoil TOYROIT ABIAETCH BATX
OffHOr0 MaXOBNKa, 3aTeM, B KOHIle HpOLecca IepPeMOTKH JIeH-
THI, Bl APYroro, a B IPOMeKYTKe 9Ta TOYKa Oyjer mepeme-
1ATHECA MesKAY BaJaMIr IO IPHBOAY.

Ilpaxrimueckoe ocyImecTBIeRNe TAKOTO TIIMA ITPIBOIA, HA3-
BAHHOTO JUICKPETHBIM BAPIATOPOM, TPeOyeT BO3BPATHOTO Xo-
7ia — penepca JIEHTH IePefi HaTaJoM KaskI0ro IITKIa IepesoT-
KH, COMpoBozkaemoii mepepaueil (pexymepamueil) aHeprim.

PaGorocnocofnoeTs Takoro pexymepaTopa MeXammueckoit
SHEPTHII IPOBEPSATAChH B CTEHIOBLIX YCIOBIAX I HA aBTOMOOI-
se. OnpiTer ma aBTOMOOIIIE HORABANM, UTO TAKAS CICTEMA
BIOJIHE TPHMEHITMA JUIST TPAOCHOPTHBIX MAIINH, RNHeTIYe-
CKas DHEPIIA ABTOMOOINIA TEePeaBATACh Uepes NCKpPeTHHIL
BAPHATOD MAXOBIKY HpI TOPMOZREHIN MAIINHE! I 0OPATHO
upn ee¢ pasrome., TOpMO/REHIIe II PABTOH aBTOMOOINIA TpOTe-
Xaan mranno, Gea peiskos. Pasronm me TpeGopam yuacrus jpi-
TaTels, Mo KpaifHeil Mepe Ha HePBOM €ro dTame, I HTO BHATI-
TeJIHHO COKPAIIANO PACXOJ] TOPIOYETO: Ha KayRp0M IIIKIe TOP-
MOJREHIST — PA3roHA dKOHOMIIIOCH OKOJIO NOJOBIHEI TOPIOYEro.

PesxuM  perymepanmum 9HEPIHN Hanbogee MONXOJHT &
PaboTe TropojicKOro TPAHCHOPTA — aBTOOYCOB, TPOILIEIIDyCOD,
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TpaMBaeB, 103108 MeTpo. ABTOOyc, mokamyii, Goxbme BCeX
Hy;J[aeTcA B PeKyNepanum SHEPrmE, TaK Kak paboraer Ha
KeUIITHOM H JODOIOM TIOPIOYENM. Kpome TOro, ¢ ymeHbIIE-
HIeM KOINYEeCTBA CKHIagMoro ropiogero H YCTPAHEHHeM Ta-
KHIX OpPONECcOB, KAK TPOTAaHWE ¢ MecTa M PAsroH, XOJOCTON
XOf, BO MHOTO pas CHIKAETCA TOKCHIHOCTH BBIXJONHEIX Ia-
30B. A BTO He MEHEe BaJKHO, 9eM KOHOMUA roprodero. OmBITH
TOKA3aJIM, UTO POKymepanus MeXaHHIeCKOd oHeprum Ha Io-
poncroM aBroGyce Momer obecmeumts axomomuo. 30—50%
TOPIOYETr0 IpPH 3HAYUTENHHOM CHIKEHHH BEIJETeHNIT TOKCHY-
HEIX BBIXJIODHEIX ragoB B armocdepy. lloBsimaercsa HHTEH-
CHBHOCTH Pa3roHa aBrofyca, ero CpefHAS CKOPOCTh.

MokHO cKasaTh; UTO Yem 6oiee HHEPTHO TPAHCIOPTHO®
CPeicTBO IPX IPOYHX PABHEIX YCJHOBHAX, TeM OOTbINEG BHIML-
PHII OT PEKYNOPAIMM ero SHePIHH HpH TOpMO;KeHHI. ITojxa-
JYH, caMblii GOMBIION PacTOYNTENs KAHETHIECKOIl dHePTHH —
810 MeTpomoesx. Macca ero Baroma pas B 5 Gosbmie, Uem aB-
T06yca, W CKOPOCTH Tepejl TOPMOKEHWeM IOUYTH BABOE OO0Mb-
e, T. e. KAMMIBIL BATOH METPO PN TOPMOKEHHN IacuT 2Hep-
ruio, Kak 20 aBTo0ycoB. [{pyraMi cIOBAMM, KaRIBII BarOH MeT-
poIoesna, NOAXOAA K CTAHOHM «ryOmT» KaK MHHIMYM OKOJIO
120 sum. [k sneprmm, CompoTuBiieHNIe [BHREHHIO 110683712
MOTPO Mand, OH KATHTCA MO peiibcam 0e3 OIIYTHMEIX HOTepb,
ero [BIJKeHme OMMsKo K 9HCTO HHEPOHMOHHOMY. Bo BeaKoM
cnydae, mpn cxopocrn 80 xM/4 Merpomoesy saumacaer B BHJE
KHHETHYECKOI BUETBEPO GONBIIYI0 SHEPIHIO, 4eM eMy Tpeby-
€TCs JUIA TPOXO/KeHNA IIEPEroOHa MEeHTy CTAHIIAMIIL,

AMepIKaHCKIe CIeMHAJIICTSI MONCIATANN, BO UTO 06X0-
JNTCA NHEPHUA HBIO-HOPKCKOMY MeTpomoiuTeny. B ero mapke
6700 Baromos. Ecim kaisiii BaroH mpm ocTamoBRe «ryGmT»
120 s, [k sweprmm, a gacrora MX CHAENOBAHI 3—4 Mum
(B wacer mix omm XomAT wamie), TO 3a BPEMA MOIKIY TIECTHIO
yTpa m MacoM Houm, T. €. 38a 19 wacos paGoTel, KaRABIT Barom
nepesefer B rtemno oxoxo 40 mupm. [k sHeprmn, a Deck
napx —nourn 300 rpmuInoHOB MAROYIelt DHEPINI, T. . HbLIO-
HOPKCKOE METpo cmocofmo 00ecTOYHT: HEGOIBIIOE TOCYIApCT-
B0. Ecnn coxpannrs scero 30% smeprmm, ¢ yuerom Bcex sar-
PAT Ha CHCTeME! pexynepanun (KOTOphIe OTHIOND HE JEHIEBEI),
€/KErojilas SKOHOMHUA HAa HBIO-HODKCKOM MTDO COCTABHT HO
meree 20 MiH. o,

AMepIKaHCKIe WHKEHEPHI COBNAIN CHOTOMY peRymepannm
KHHETTIeCKOlf SHeprun ¢ mMaxopumkamu (puc. 5), 0YeHb TOX0-
#KYI0 Ha TY, 9TO MBI PACCMOTPENH BHIIMe, TOXHKO POIb IPHBO=

Ma B Hell HrpaeT He JeHTa, a MOIIHBIE DIEKTPUUECKHe MAIIH-
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Puc. 5. VMHepuUnomHE peryme-
paTop K Merponoesny (a) w era
MaxoBHE (6)

1 — MAXOBHE,
2 — BAIMTHOE KOTLMO,
3 — MOTOp-TeHepaTon

mel. Barom MeTtpo crnafaames mBYMA PERYHEPATOPAMI MAccol
Gomee 2 T Kajsjiblil 11 ATIHON OKOMO 3 M, IPI TOM MACCR Ca-
MAX MaXOBHKOB cocTaBismia 9yTh Ooxbme 1/10 saccsr pery-
meparopa. OcTagbHoe NPUXOAWIOCH Ha AOM0 JIEKTPETECKEX
mamun. [Tocie meckombkmx OCTAHOBOK METPONOE3TA EAKOD-
JEHHON B DPERYNMepaIIm SHePLHE XBATAET, UTOOBI & TAIMNIS®
He TOMBRO CBOIT BATOH, HO II BA MPHIEITEHHBIX K HOMY 009~
HBIX Barora. Hpome TOro, B aBapHilHBIX CHTYAIAX MOMHO
JOBECTH TIOE3J] /10 CJaeIyIoneil cTannun 63 MOABOAA METAHIL.
dronomus sHeprmn cocrasmia 30%.

HemocraTon cmcTeMsr — B CIMIIKOM JOPOTOM T THIRSIOM
DIEKTPOIPUBOJL: MaXoBHK Maccoit 250 Kr cTpedyer mpusois
MACCOIt B 2 T ¢ JITIITHIIM.

AT mM0Ka3piBaeT, YTO WALATHELIM JITA METpo Oma G5
PEKYTIEPATOp ¢ JIICKPETHBIM BAPHATOPOM. Bo-NepBEIX, ero Mac-
ca OBIIA OBl B HECKOIBKO PA3 MEHbIIE, YeM MACCA QISRTPONDH-
Boja. Bo-Bropuix, KIIJ] auckperHoro Bapmaropa NpiH RO
HePeaTOTHEIX UICJIaX HACTONLKO BBICOK, UTO €ro jlske TRy
Ho 3aMepuTn: om me muke 0,97. A oXerTponpuBoA. padoTat
B 0uellb IINPOKOM JIUAIA30HE MEMOHEHNs HePejarousX Wi
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cox, mveer RIUT me smue 0,7—0,8. B peminye HaKOIICHI:
OTAQUM HOPTUIL AT0 3HAUenne (epercA B Kpajpare: 0,5—0,65.
10 MaI0.

Eute om0 OpemMyNecTBO JUCKPETHOIO Bapuaropa najp
A0GHM IPYTIM IPIBOAOM — OH H3MEHAET Hepejflarounoe Mt
20 ABTOMATHYECKH TAK, UTO NyTHh TOPMOKEHIA I pasrona mpH
0601 CROPOCTH OCTAeTCHA TOCTOAHHBIM. Ecaum moeraputh HA
ONPEIeTeHHOM PACCTOSHIIII 0T MECTA OCTAHOBRII IOe3ja «ab-
TOCTOMS B BIUJE JyYa CBETA, MATHNTA, IPOCTO MEXAHHIECKOro
KOHTAKTA LTI JI000T0 JDYIOTO CHTHAIBHOIO yCTPOICTB,
BEI0YA0NIEr0 PERyIepaTop, TO I[OE3 OCTAHOBITCA TOYHO
B 32JaHHOM MecTe.

Iuexpernsit BapHATOD, (BBEIKAYMBAAY I3 MAXOBIKA HOTH
BCIO eI0 KIHETHYEeCKYI0 9HEPriio, HAMHOTO CHIRAET CpejiHIoNn
YIII0BYI0 CKOPOCTE €r0 BpaLleHns, A 8T0 MPAKTIIecKH ycrpas
HAET CIO/RHYIO CHCTEMy BAKYYMEBAINI MaXOBIKA, CHIIKAI0-
Ineii moTepH Ha TpeHme o Bo3ayx (06 aTOM moApoOHee B Cle-
JYIOIeit riase).

Hano crasars, wro mommMo pmuckperHOro BapmaTopa Xt
DIEKTPONPIUBONIA, POIH TPAHCMICCHI, COEJUHAIOMEI MaXOBIK
u paGoumit opram, HanpEMep Koleca MallmHLl, MOTYT Hrparh
CaMble Da3jIIMYHbIe MeXaHU3MBIL.

Hebonpmue xommuecTBa KEHETIMECKOiT SHeprum MOLYT
OHITH HAKOITEHBl B MAXOBHKE ¢ MPHBOJOM, BRIIOYUAIOMIAM
yupyroe aseno. IlpuBog ¢ yopyrmyM SBEHOM, HAmpmMep pesu-
HOBOii Myroil, mOAKIIOIaeTCA K TPAHCMICCHN MAUINHABL C
noyMomelo Gpuknuornoii Mydrsr. Ha mepsoy araie TOpMOKE-
HHA OCHOBHAs YacTh JHEPTHH AKKYMYJIUDPYeTCS B YIPYIOM
3BeHE B BUJIe NOTEHIUANLHON DHEPIAIL. 3aTeM 110 Mepe pasro-
Ha MaXOBHKa KUHeTHYECKAd OHEPTHS MAIINHEL BMecTe C
HOTENIaTBHON 9HepImeif ympyroro 3sBeHa (IepexoamtTy B
Maxosnk, Hepmocraroxk sroro pexymepaTopa B ToM, uTO B YI-
g{]"‘;‘ée??e AOIZKHO HAKAIVIMBATLCA OT UETBEPTI [0 MOIOBH-

.\’Hnem‘xecxon 9HEPTrHI MAaIIIHLI (B 3aBHCHMOCTH
OT YIIOBOIl CKOPOCTH MaXOBHKA Iepejl TOPMOKeHmen). A yu-
(I)")I’é'gﬁ :::;I:j: THOA MydT B COCTOAHHM HAKOUHTH TONBKO
i KOJmYecTsa 9HePrmi, MPHTOM C HEOOIBITHM
ee orxauwr. Iosromy Taxoit PeRymepaTop Ha HPaKTHKe
OPUMEHEHUST He IOy TImT.
. Pexcyn?paTopm C MaXOBHKAMH HA3BIBAIOTCH HHEPIMOHHBIA
{If PCKYIIePATOPAME I PeKYTePATHBHEIMII TOPMO3AMIL.

HanGompmas crommoers B cuerese pPexyIepaTHBHOrG
TOPMOKEHNUST MaXOBHKOM 3aKII0YAETCS B IPHBOE, COGNHHII0A
meM MaxXOBMK, PaSTOHAIIIUACA IPH TOPMOJKEHHH, ¢ TPAHC~
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Miuceneii, 1, waoGopor, pasrOMMIOUINGCA BAX TPAHCMECLHR
HPH  pasrore MaIMMOLC ¢ 3aMEeUIABIIEMCH  MAXOBREOM,
B 1951 r. npoeccopom H. K. Ky:mropsim Grina npsasomena
CXeMA UHEPIIOHHOTO PERYIEPATOpPa ¢ MIaHETAPHEDN NPHEs-
Hom, Amrimiickoii dupmoit «Knapks pazpaboransr paznrTELe
BAPHAHTEl PEKYNEPATHBHBIX TOPMO30B, COCTOLIINX M3 M4XO-
BEKOB 1 INIAHETApPHBIX KopoGox mepefad (Tax HazEBacMEIE
1opMo3 I'mperra). YcramoBKa peKyDepaTHBHOTO TODMO3ZE Ta-
KOro THma Ha anTobyce MO3BONNET 3KOHOMETE A0 50% Tommm-
BA, 0CODEHHO IPI MAJBIX PACCTOAHHAX MERAY OCTAHOBRAMIL

Qupnoii «Haapk» paspaboraHo TarKe TIHAPOMEXaHIde-
CKOE YCTPOIICTBO ¢ MaXOBHKOM /I DEKyINepPATHBHOIO TOPMO-
RIS, Ha3BamHOe ['mApeKTa. Hpexta mpejcTaBiAeT Coboi
CoYeTaHNe INIAHETAPHOro IPUBOAA I'HpeKTa C THAPOAEHAMI-
YeCKHM Tpamc(HOpPMATOPOM /I IOBHINIEHNA ILTABHOCTH O
JETKOCTH YIPABICHHA., DKOHOMIYECKHe MOKasaTemm I'Haper-
Ta HECKOJNBKO HIzKe, 4eym y I'HpeKTa, 9T0 00BACHAETCA HOTE-
PAMI SHEPINIT B TH/IPOIPIBOJE.

Hogeiimeit perymepaTnBHOI CHCTEMOIT ¢ MAXOBHROM ITA
aBTOGyCcOB sBiAeres cmerema ¢upymer «Bomy (DPT). Maxo-
BEK gmamerpom 0,5 M BpamaeTcs B BaKyyMHOM KOpHyce C
gacroroit 12 Teic. 06/MuE, OE coeJUEEH ¢ JIBOTATENeM ABTO-
MoOmirss wepes auddepeHnUan I ABYXCKOPOCTHYIO INTaHETAp-
HYI0 KOpobry mepegaw. Tpamcymuccns BRIIOYaeT B celA Tak-
AR ABe ofpaTmMule THAPOMAIINEEL, o0ecIedmBaomue GeccTy-
IeHYATOE II3Melenie IepejjaTogIHoro YIucia, 9T0 0YeHb BaKHO
JUIA OPHBOJA ¢ MaxOBHKOM. MOIIHOCTH OT JIBATATENsS mHepe-
JMaeTcsi Ha BeayIIyI0 OCh MEXaHNTECKOI TpamcMumccmeir,
a 0T MaxopmKa — ruppoMammHEaMu. IIpr mocraroumonm samace
DHEPITII B MAaXOBIKe OH JBIKET aBTODYC BMEcTe ¢ jBHraTe-
JeM; ecim JKe 71071 MOIJHOCTII MAXOBUKA majgaer mmke 25%'
N0 CPABHEHHIO € MOIMHOCTHIO HABHTATENH, MAXOBUR OTKIO-
UAETCA I ABIKEHNE IMPOJOIRACTCS TOJBKO JABUTATENEM. Y-
paBienIe HTIMII TporeccaMn O00SCHEUHBAGTCH MIKDPOKOM-
nsloTepom. Macca crampmoro maxosuka 104 xr. Ho paspada-
THIBACTCS JUIST 9TOIT Tem CyMepMaxOBHK, KOTODENT Oyjer Be-
CHTH Beero 24 Kr 11 Bpamarses ¢ YacToroit 28 Teic. 06/yum mpi
ToM site 3amace sueprum (1,5 kB1-49).

Ha raxom ke mpuHEOUIE OCHOBAH pERYIepaTop (upMsl
«Mepcenec-Benny. Ilpusoy or MaxoBHKAa K KOXecaM ocylie-
CTBIACTCA Wepes versipe ofpaTmyMere rajapovaummasr., Ipn ma-
JKATHI Ha Iefalb TOPMO3a ABTOMOOINIL 3aMEJIAETCH, & ero
KHHETHYECKAsI DHEPTHA NMEePexofiT B MAXOBHK, IPH pPasroHe
HpoucxouT obparmoe sBicHNE. JACTOTA BPAMIEHMA MaxOBH-
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ka—or 8,5 10 12 Tec. 06/Mun. Takue MaIINHbI ¢ MaxOBUT-
HBIMII DEKYIePATOPAMII CTOAT He HAMHOIO J0pO7Ke OOBIMHBIX,,
Ho oxomoMAT 30—40Y% roprodero m mMEIOT BechMa MalOTOK:
CHYHEI BBIXJIOM.

Anrmmitckas fupma «@mrane» paspaborara KOHCTPYK-
IHIO JIETKOBOTO aBTOMOGWIA ¢ PEKymepaTopoM Ha OCHOBE Hes
60JBIIOr0 MAXOBIKA, IO3BOJIAIOMIEr0 ABHIATENI0 IOCTOSHHO
pafoTaTh B OUTHMANBHOM pekmMe. ABTOMOOMIH IPIBOAUTCH
B JIBIKeHIe depe3 GeccTymeHuUaTylo Iepefady OT [BHrarTedd
I MaXOBHKA, BMECTE IJIH HOpPOsHL. Ilepermiouenme Ha COOT-
BeTCTBYIOMIIII BIJ IPHBOJA OCYIECTBISETCs ABTOMATHIECKE
MIKDOKOMIIBIOTEPOM. J|OmONHHUTENbHEIe 3aTparThl, CBA3AHHLIS
€ YCTAHOBKOIT peKymepaTopa, cefigac oKymaloTcs mociae Ipo-
Gera 65 TEIC. KM, HO ¢ DOCTOM IEH HA OEH3HH JTOT npoder
6YIIeT PE3KO COKpAIIATHCH. g

Buckoncnuckom ymmeepcmrere (CIIA) paspadoraH,
H3TOTOBNEH N HCHBITAH ABTOMOGWIL (THHMIHOI CxeMBl) Mal
coit 1350 kr ¢ MaxoBmuEEIM pexymepaTopoM oHeprmm (pHe. 6),
TPOeMOHCTPHPOBABIINIT OTINYHBIE AUHAMIYECKHE Ka'mecTBa
H BEICOKYI0 9KOHOMHWHOCTS., CHIOBOH arperar aBTOMOOMIA
BKII0YaeT CTAHJAPTHYK YeTHIPEXCKOPOCTHYIO KOpOOKy Iie-
pefat n GecerymeRYaTyi0 TpAHCMHECCHIO HA OCHOBe THJIPO-
o6Bernoro npusona. Maxosnk muamerpoy 0,58 M BpamaeTcs
B BaKYYMHOM Kopmyce ¢ wacroroir 11 Teic. 00/MuH, ¢ moTepa-
MO HAQ BpalleHue mpm 9TOH wacToTe He Bhe 1 J. c. 3amac
oHeprun B maxoBuke 0,5 kBr-u. MaxoBumk B 3TOM HpHIBOJS
COeIUHEH Wepes My(ITBI ¢ FBUraTeJeM I KOPOOKOil mepenad,
KOTOpad, B CBOIO Ouepejs, MepefaeT BpalleHue Jepes KapjaH:
HENT BaJl Ha pudidepennmarn BeJymIero MocTa o BCTPOEHHOMN
THAPOOOLeMEOTT GeccTymengarToir mepejaveis.

Pexynepanus 9HEPIUN TOPMOKeHHA OueHbh d(iexTmBHA
Ha DIeKTpoMOGmIAX. [leno B TOM, UTO TOPMOKeHIle OHIBAaeT
O0BIIHO BECHMA KPATKOBDEMEHHEIM It DIEKTPOAKKYMYIATOPEI,
YCTaHOBJIEHHEIE Ha HIEKTPOMOOUIAX, HE B COCTOSHMI BOCIPH-
HATH 11 MaJOil {OJIM BHEPrUH TOPMOKeHus. Ilyck B X0 M pas-
TOH DIIEKTPOMOOMIA Mpu esfe B TOPOfe NPHUMEDHO BIROE CO-
Kpamaer nyTs npobera. Hammane pasike EeG0IBIIOr0 MaXOBIKA
B pexynepaTtope Ha dieKTPOMOOWJIE MO3BOMAET IPON3BOJHTD
€r0 pasrOHEl MDAKTHYECKN TOH 9Heprmeir, koropas ObLIA
HAKOIUIEHA B MaXOBUKe OPH TOPMOJKEHHN. ARKYMYJIATOPHI B
ATOM ciyJae OYAyT paboTaTh B TAKOM jKe DEIREME, KAK eCiaH
6B DIEKTPOMOOHIS fBHTamCH 663 TODMO}REHAH ¥ DPasTOHOB.
BJcououu“;r ameprun mMosrer moctarars 30—50%.

Hogeifmas cxema PeKymepaTHBHONR cucTeMsl upMbr «I'aps
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Pac. 6. Muepulonibiin DKy UepaTop K AEPKOBOMY ABTOMOUMIO M €r0 MANOBIY~
Ll ysen (nunay)
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1 — MaxobuK, 2— jpuraresn, §— Kopofka NepeARy, 4 == puddepenmmaz, §—
BEAYIWAA 0Ch, 6 — obparTuMan riIpoMauEa - A

pert» (CIMA) ¢ wmaxosuxoM JWIA OIEKTPOMOOINIA mpen-
crapieHEa Ha puc. 7. Cucrema BKIOYaeT B celA MAaXoBHK,
;m(b(l)epenrmanbuym nepefavy, TATOBBII BIEKTPOJBHIATENb,
TeHepATOp, KONTPOILIeD, YIPABIAEMBIT HOJANLI0 aKCeIePATO-
pa H TOPMOBHOI Iemanbio, a Takie OMOK AKKYMYJIATOPHBLY
Garapeir. Baxsr Maxosura, reHepaTopa W TATOBOIO IEKTPO-
IBHTATEN MEXaHIUECKH CBASAHLI INIAHETADHOI Iepejaveit
B JIGHCTBYIOT COBMECTHO KaK 0GeccTymeHJYaTas SIeKTpOMeXa-
HAYECKAsA TPAHCMUCCHA, Baj MaxXOBHKA COPJUHEH C coaHEd=
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a K 271eKTPOMOGIII0
5 — TopMO3HAT

Pnc. 7. pexy

1 — MAXOBMK, § — Nepefaua, § — [ABNraTes, 4 — AKCEAEDATOD,
Tenaus, 6 — KORTDOIED, 7 — GATAPOA AKKYMYIATOPOB, & — reneparop

HOII mecTepHeit quddepeHINATHHON IIAHETAPHOH mepemaiy
IEeCTePH: Re TeHepaTopa — ¢ KOPOHHOII IIecTepHeil, a BOAH:
70 ¢ caTeTHTaMII — ¢ mIecTepHell AuddepennuaNbHOl TPAHC
MHCCHII, ¢ 9ToIl jKe IIecTepHeil 3ameINleHa IIeCTEPHs BIEK:
TPOBITATET .

Iorox omeprni B mampaBmemnm K MaxoBHKYy M OT Hero
KOHTpOINpyeres remeparopod. CKOPOCTH BPAIeHHs MaxoBIKa
SABHCOT OT KDYTAMEro MOMEHTA, UPHJIO0}KEHHOI0 TIeHeparo-
POM, DAGOTAIONNIN B pesKIMe ABUTaTeNsT, K KOPOHHOII ImecTep-
He muamerapmoit mepegaum. Movent or reHeparopa, Kak M
MEXaHIYeckas oHEeprus, mepefaercs uepes INAHeTAPHYIO He-
Peflauy Ha BEIXONHON Baj TPAHCMUCCHH, a HIERTPITECKAST
SHEPIUA Nporexaer N0 AKOPHOI I[N TeHepaTopa u ABUIraTe-
251, Beammuna m manpassennme moToxa MOITHOCTH onpesessa-
IOICA KOHTPOMTEPOM B COOTBETCTBHH ¢ TPEGOBAHMAMI BOJH-
Tens. Perymmposamme ocymecrsaserca BosgelicTsmen Ha 06
MOTKIT BO30Y7/leHus ABHTaTelsT W remepatopa. Mamemenne
TOKa B LeIAX 00enx 06MOTOK OMpejeser CHNTy M HaIpaplIeHAe
SIKOPHOTO TOKa.

Ur0651 Ofecmewnts [OmOTEATENBHEYIO MONIHOCTS MIA yo-
KOPEHUA 9AERTPOMOGINIA M HPeOOTEeHHS TONHEeMOB, TeHepa-
TOp CBOUM MOMEHTOM 3aMeAVIAeT KOPOHHYIO MecTepHIO IVIaHe=
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TAPHOIT mepefavuMd, s YEro CHIA TOKA B 00OMOTKe BO3OYy/HAe~
BEf ysenmumBaercs. COOTBETCTBEHHO PEAKTHBHBIN MOMEHT
CONHEYHOM IDecTePHWM U IUIAHETAPHON Iepefladl TOPMO3HT
MAXOBHK Il DOJyYeHHs HeoOxopumoi sHeprumm. Humermwie-
CKafl BHEPI'HA DKUIAKA MCIOIL3YETCA BO BPeMs peKylnepaTHs-
HOro TOpMOsKeHHUs Orarogaps oOpaTHOMY IOTORY MOLIHOCTH
B TpamcMuccum. TsAroBeIi 2JIeKTPOJABHTATENHb PafoTaer Kak
remeparop, BeIpabaTEIBas BIeKTPOdHeprmio. I'eHepartop, y#e
paboTaomuit Kax HIEKTPOABITATENS, HCHOIb3YeT 9TY dHEPIHI0
VI YCKOPEHHsI BpaIfeHns KOPOHHOM IIeCTepHII IIaneTapHOi
nepefiauil, HAKAVINBAA MEXAHNYECKYI0 DHEPINI0 Ala mocae-
AyloImero menoiabzopannda. MaxoBuk pacxofyer aHepriio, xXor-
7la BeoOXOJMAMO IPEeBHICHTE CPEAHIOn MOIIHOCTh, YTO CIIOCOD-
cTByer pabore Garapen B mocTosEHOM peskmme. Ha yMepenmbix
CKOPOCTAX X Ha XOJNOCTOM XOJy 9HEprus Oarapen ICHOIb-
8YeTCsT IS OABAPAIKE MAXOBIKA.

IIpn ycramosmemmoit cropoctm 88 Kum/u Bsamac Xofa
smexTpomobmasa 110 xM, HO IpH TOPOACKOM IUKIE dKCILTyaTa-
A JaapHOCTE moesfxnm yseamumsaercess go 150 xa. Maxen-
MaIbHAT CKOPOCTh daexrpomodmst 109 xa/4.

Mo mammsm JI. B. PaGemxopera (Ymusepcmrer [l Ton-
xoEca, CIITA), mas merxoro amexrpoMobmis Mmaccoir 1814 kr
CPEefHAS MOIHOCTDL J0JKHA OBITH 0KOMO 47 JI. C., a IpH pas-
romax — 0 94 n. c. Jlas pasroEa c. MecTa [0 CKODOCTH
96 xM/= 3a 15 ¢ gocrarouno «BaaTey 110 a1 c. OT MaxOBHKa A
50 I c. or sueRTpOoaRKYMYIATOPOB. HEoOXOMIMELT i TAKOTO
BIEKTPOMOGMIISI MAXOBUK YHIeNbHOIl SHEproeMkocrsio 66 Br-
«9/xr Gymer mmers macey Beero 10 xr. [las Goiee Jerkoro sa-
PHAHTA DIEKTPOMOOMIIA, YTOOBI IONYIATH MOIIHOCTE 24 I. C.,
Macca Gartapeir mommma cocraBuars 136 xr. [lma passurma
9701t MomHOCTH B Teuenue 30 ¢ — BPeMeHH, IOCTATOYHOTO IS
pasroHa aJeKTpoMoOIIIs,— HOTPeGYeTCs MAXOBHK Maccoil sce-
ro 1,5 kr, a macca Garapeit cocrasut 43 Kr.

Ha mempymaponmoit aBTOMOGHILHOIN BhicTaBke B Jlioc-
cemppiopde sxcmommposaincs 40-MecTHEIE 9IeRTpPoOyC (mpMEl
«Mepceriec» ¢ pexymepaTopoM Ha OCHOBE MaXOBHKA. JIERTPO-
fyc mMEET [Ba peMEHHLIX BAPHATOPA ¢ OOMIUM JIATIA30HOM
papsuposanusa 16 : 1. Mommoers B 80 1. ¢., He0OX0xmMYI0 A7
pasrona Mamunst 1o 80 nm/w, saexTpobyc IOTydYaer oT Ma-
XOBHKA.

Hommamusn «J[sxemepan amexrpury (CIIA) paspaGorana
QNEKTPOMOOIIIE ¢ JIOCTATOYHO OOMBINIM MAaXOBIKOM — MACCOIt
75 Kr mpm Macce axkymysaTopueix Oarapeir 60 xr. Macca
yerppexyectaoro amextpomoGmist — 1500 xr. Tlpn pummyEodM
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TOPONICKOM IUKIe JBHKeHHA — pasroH o 064 km/u 3a 28 ¢,
mpoGer ¢ mocroamHOK cxopoctsio 80 kM/4 B Teuenme 50 ¢ ¥
TopMoskerme 3a 9 ¢ saTpaumsaercs 0,25 kBr-u aHeprmm, XpE-
weM naa pasroma Tpebyerca 0,105 kBru. 9ty sHepruio obec-
HeYABAeT MAXOBUK. McImoap30BaENe peKylepaTHBHOrO TOPMO-
JREHUS ¢ OPEMEHeHHEeM MAaXOBHKA IIO3BOJAET yBeJWIHTH HpO-
Ger amexTpoMo6una mour: BBoe — ¢ 63 mo 112 K.

Boinee copeprienuEIi 31eKTPOMOOHIL ¢ MaXOBHKOM, TAKAe
cosmanmpit B CIIIA, Brmowaer jpa HBHUraTesg-reHeparopd,
CHCTEMY peryampoBaHNs 9acTOTHl BpALIeHHS H MeXaHMue:
CKyI0 TpamcMmccmio. MaxoBUK, BepHee CynepMaxOBHUK (mma-
merpoy 0,58 », mmpumoit 0,1 M, moyert nmepnmum 1 KroM°),
HMEET MAKCHMAJBHYIO WACTOTY BPAIIEHHA 25 THIC. 00/MHH,
3amacas mpm atom 1 xBr-u smepruu. DieKTpompHBOj 00ecHe-
UHBaeT oTgavy 75% 9HEprum K0 TOr0 MOMEHTA, TOKA 4acToTd
BpAINeHNs MaxoBHKa He jpocTurEer 12,5 Thic. 00/Mmi.

Ilposopnnues cpaBEUTENbHEE NCTEITAHMA CTAILHONO Ma-
XOBUKA H NepCHeKTHBHOIO CymnepMaxoBmKa. Vembrranus HOKa-
3aJ, WTO yjaenbHAs SHEPrHA IINIMHAPHUYECKOro CTaJbHOIO
MaxoBuka — 12,5 ‘Br-w/Kr, mun mpuMepHo B IonTOpa pasd
MEHBIe, YeM y CBHHIOBO-KHCJIOTHBIX aKKyMYJIATOPOB, Hep-
CUeRTHBHEIL ke CyHEPMAXOBHK IOKA3aX (PeHOMEeHATBHYIO0
yneasuyio sueprmio — 187 Br-u/kr, i 3 10 ¢ mumaunM pas
Gonbre, wenm y DNEKTPOARKYMYJ/IATOPOB. SHAYUT, YT0OHI Paso-
CHATH diIeKTpoMobuaL Maccoir 1500 xr mo 80 xm/u, mis dero
sarpamnsaercs 0,105 xBr-u srepruu, morpebosaiucst Ob cymep-
MAaXOBIK Maccoii Mmenee 1 Kr.

Tunuamsriz COBPeMEHHEIT JMTeKTPOMODIIL ¢ MaxoBIKOM
VIS DEeRyIepaTHBHOTO TOPMOZKEHNs moKasaH Ha puc. 8. Ba-
TAPeHl AKKYMYJsITOPOB PACHOMOKEHB! TIOM TOJI0M, Ha Iepej-
HEM mIIaHe BUJHBI TATOBENI ABHraTeNs (CHM3Y) M MaxoBHE

(CBQPKY). OPIBOJ — Ha TMepefHne Koiaeca.

Cpoeobpasroe mpuveHenme pexymepammn  MexAHIIe-
CIOII BHEPrim 0CymecTBIeHO Ha TaK HA3BIBAEMOM MAXOBITTHOM
~'1“(ng (pme. 9), TIpeTHABHAUEHHOM JUIfl DKCTPEHHOTO CIYCKA
JIONCI 113 BEICOTHBIX 3MaBimil. Polb MaxoBmKa 3[ieCh UTpaloT
Macenpuse (oxoxo 10 Kr) mexm RATYNIRM, Ha KOTOPYIO HA-
MOTana rnbkas crambHAs WM CHATETIYeCKas JenTa. HaTym-
Ra 3aRpemisercs ma BTyTRaX-MONMIIHIKAX B KOPIyCe, 4 Ha
ROHIIE TeHTH 3aKPEmIAIOTCA TOAC I IAMRI ¢ KapabIHOM.
Mexammax kpemnres: max OKHOM, CITACAEMBIIT TTOBER IPICTe=

PIBACTCST RAPAOMHON It JAMKAM I IPHITaeT M3 OKHA, TIPI BTOM
HIePIsT MER-MAXOBIKOB He daeT eMy Wajgarh ¢ OoIburoif
CIROPOCTLIO, A I03BOMACT ILIABHO PA3OrHATHCA. JIEHTA, pa3Ma=
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Po. 8. C it onext 6 o

Prc. 0. 1 i mudr ¢ ma

@ — meKn-Maxonmii,
2 — pan,

3 — pryaxm,

4 — xopmyc,

& — Jenra,

6 — Kpennenne

THIBAsACH, packpyunnpaer MANOERRW, CO0OUT TIM REHeTnge-
CKYIO BHEPIIo, B KOTOPYI) HOPOXOANT HOTOMUBAILIAL pHEp-
THA cOyckaermoro qejonorn, B wonne onyckn juamerp He-
MOTRH CT2ZHOBHTCH JOCTATOMHO MM, 0 CROPOCTL "Meioneia,
JlaiEe TPE BLICOKON waerome NPOIen MOXOBUIKOR, 0MeH1, M-
Ja: 0H4 CooTp BY&Y upm;uny YOI ¢ BRICOTLE MEHEE
CoOBGPIEHng Heaonnein,

1EA0BGH BOCHOTOS BEMIM, HBTHT JGHTM O3z
K aptoMpImaecnn OTCrerspaeTen. [”‘JHH—MA'
aHBl HpY ATOM 110 MAHCHMATLHONR CROPOCTH,
LaGTH  ORGHYATENBIO, W TpH AsdbHelnes
12 HAMATHIBAGTCH B JIPYroM Hanpapierdn Hi
BTOT /e Bz, NOKA e¢ KOHEGIl ¢ IAMKAME He YOpeTcd » Kopuyc
yerpoiterza., Jlenra aararupaercs, a WaOLITOR KUHOTHTECRO
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JUEPrunI MAXOBHKOB HMOFAIIAGTCA TPEHHEM. Y CTpOHCTBO IOTO-
BO K NOBTOPHOMY cmycky. Taxmym 06pasoM, pexymepupys Ho-
TEHINANLEYI0 PHEPIMI0 CIHYCKAEMOIO YeJN0BEeKa, YCTPOMCTBO
cano cebn cHaGkaeT pHeprHeil i MOABeMa JeHTHl M MOMKET
paGoTaTh CKOMBKO YrofHO pas (B ApPyrHEX ycTpOlicTBAaX aHAMO0=
TIIHOr0 HA3HAYCHUA DHEPTHSA CIIyCKABMOr0 HeJ0BeKa racuiach
TPEHIeM I CIYCTHTECA MOT TONEKO OfME MEI0BEK).

Perymepatopst mMoryr 6sTh m Ges MaxoBUKOB. OTO Ve
€CTECTBEHHO, HC HHEPIUOHHEE DEKyNepaTopsl, HO IA HX
paboTel TOKe HeOOXO[EMA WHEPIHS MAIIMHEI — IMEHHO OHA
(3arOHAET) SHEPLHIO B PEKyHepaTop. AKKyMyJIATOPHl TAKUX
(HEWIePOUOHHBIX) pPEKyNepaTropoB BHINOIHAIOTCS B BHIAE
yuopyroro ssena (mo yke Ges maxosukos), muGo (eme IyI-
uie) B Bufe GamIoNa ¢ CRATHIM rasom. IHamo crkasarh, dTO
C/RATBIT TA3 — NPEKPACHEI aKKyMyasrop omeprini. l'as B
faTonax-aRKYMyJATOpPaX OGBIUHO C/RUMAIOT, IOJKATHBAL
TY/a Macio. 3ameM 9T0 Macio, TOHUMOE Mo GoIbLIIM AaBie-
HIIEeM C/RATBIM Ta30M, KPYTHT IHAPOMALINEY, LIPHBOAILY0 B
ABIZeTIIE TPAHCIOPTHOE CPEICTBO.

IIpomece PERyIepanun 9HEePrHH HpH NCHOJL30BAHNIN Ta
KOr0  (THAPOTAaBOBOrO» AKKYMYJATOPA MPOUCXOAUT CIELyIo=
Iy obpasoym. Mammma mop feiicTBueM HHePHII JIBI/KEHHS
HAYIHAET OPOKPYYNBATE Byl 0OPATHMOIT THAPOMATIITHEL, CBA~
BAHHOIl ¢ Komecamu oKWmazka. ['HApPOMAITHHEA NEpPEKAYNBACT
Macno 13 0AKa B HIJKHION TONOCTh GATIOHA-AKKYMYJSTOPa,
CRUMasg ras B BepxHell mosocTn. Knmermueckas 9HEPTHA
ABIVKYIOECS MAIIUHBI IEPeXOANT B NOTeHIUAIBHYI0 DHEep-
THIO C/RMMAEMOTro rasa, M MAImMHA OCTAHABIHBAETCH. [T
npeonomenis DHEpOIm IOKOs MAIINHBI, T. €. ee pPasroHa,
Macno m3 GamIoma TOJ AABIEHHEM IYCKAETCA B IHJIPOMAIIH-
Iy, IPUBOAA ee Bai, a CIENOBATEILHO IT KOJIeca MaIIgHel, BO
Bpamenme. Mamnna BHOBbL mpmobperaer cropocts®. Taxas
CIICTeMa NICHOMB30BANNS MHEDIIN ABIZKEHNs ICILITHBATACS
Ha astobyce JIA3. Bsura momyTena DKOHOMIA TOPIOYETO OKO-
10 30% ma mukme ABmwKemIA TOPOJICKOro aBTOGYCA I CUIIBHO8
CHIZREHIIe TORCHYHOCTH BRIXJOIHAIX Ta30B.

v Amarornumsie ciucrens: PaspafaTEIBAIOTCA U 3a PYOesKoM.
ipyMa MAH (®PT) mamermra semmycrnts 80 fByXaTasKHEIX
ﬁ;’:g”)’fou Aus v, Bepnuma, 1oTOpHIe BMECTO OOBIMHBIX JIBH~

Jelr Momuocrsio 200 . c. Oymyr cHABKENBI JBHrATe-
JAMI B 132 1. ¢., HO ¢ rEApPOrasoBBIM peKYIepaTopoM. 3amac

QHEPTHII B PeKyneparope mocie Topmoxsenns — 0,33 kBr-w.

2 ?31? {B_lgma H. B, Haxonntenn omeprmn. M.: Hayxka, 1980, c. 59, 60,
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JToif SHEprHm JOCTATOYHO, YTOGHI noﬁanms K MOIHOCTH
nsurarenss emte 100 x. ¢. B Tevenne ISc—npeMean HE00X0-
JUIMOTO JIst pasrona. TOoNbKO SHepruei, 3aKIIOYeHHOI B PeKy~
IiepaTope, MOKHO pa3orHaTh aBTOOyC o 48 km/9. Paboroif
TPAHCMHCCHI IIPH TOPMOKEHUH, PA3rOHe I B pEKHMe Kpeii-
CEePCKOr0 MBIVKEHHS ynpaBiaser MUKpodBM.

Hapmo craszats, 9T0 cHCTeMBI HCHOMB30BAHNA HHEPII ABI-
JKeBIIA aBTOMOOMIEIT BechbMa IepcrneKTHBHEL II0 mpormoaast
aMepukancknx crmemmanuctos, k 2000 r. me memee 15% seero
asromoOmrsoro mapka CIDA Oyner ocmaimjeno pexymeparo-
paMII, MECMOTPA Ha HX CPABHUTENLHYIO CIOHOCTL. (OcHa-
ImaTh HME OPEIoNaraeTcA He TOJBKO AaBTOMOOHIH, HO IE
DIEKTPOMOOUII — B TIOMOIIb OCHOBHOMY  9JEKTPIYECKOMY
CIIIOBOMY arperarty. 9TO IO3BOJIIT SKOHOMETH 10 80 MiH. T
ey B TOf, He TOBOPA y’Re O COXPAHEHNN YHCTOTHI ATMOC-
(epsr.

Ecrh eme ofum NOTEPECHBI MEXaHN3M, KOTODHIUL I0-
3BOJSIET HCIOIAB30BATH HWHEPIOHIO BPAIEHNS CPABHUTEILHO
gebompmx MaxoBbix Macc®. Ero MOKHO yCTaHABIUBATE,
HAIpEMep, HA MAaIINHAX, COZeP/RalluX TOBOPOTHYIO ILTaTdop-

(sxcraBaTopax, KpaHaxX M T. IL.), TOPMOKeHHE II pPasdroH
KOTOPHIX IIPOMCXOMAT MPH MANLIX yIJIaX MOBOPOTA.

Eeam mpeperasnts cebe Ba MaXOBUKA, OAUE I8 KOTOPHIX
HIPaeT pPoib MHepPTHOI MaXOoBOif MAacChl MaUIMHEI, A APYTOil —
MaXOBAK-aKKYMYJIATOP, TO JOCTATOYHO BTH MAaXOBHKH CBA3ATH
APYT C JPYrOM INaTyHOM, YTOOB IOJYYHTH DPERyNepaTop
smeprunr (puc. 10). IllaryE yxpemisercs B NOAIIANEEKAY:
Ha KPUBOIINIHEIX NMaJbIax (PajIycoM r) MaXOBNKOB INIE HA
APYTAX KPUBOIIMIIAX, CBASANHBIX ¢ MAXOBHKAME depes IpH+
pop. IIpmBox mesmecooGpasmee BCEro BEINOJAHATE 6 Mydirasur
BRIIOTEHNSA, YTOOBI MMETH BO3MORHOCTS IO JKOTAEHIO Samy-
CKATh I OCTAHABIIBATH PERYIIEPATOD.

Adderr pexynepanuu sHeprun Oymer HAGTIONATHCS IHITB
B TOM CIIyJae, €CIIT JUIMHA IIaTyHA

l=r+ VA1 wm =) A&2—1r—r, (2.6)

e A —MexoceBoe paceTOSHNME RPUBOIIHIOB (mm [ _CaMIX
MaXOBHKOB) .

Wuave roBops, AJTHHA IIATYHA BEIIOIHAETCA TAROI, ITOOH
B NOJOYKEHNI, KOIJA OfNH KPHBOIINI TAapDANIeNeR IMATYHY,’
npyron oﬁpa?om,m'\n ¢ HEM OpPAMOIL yrox (na PHOYHKE mOKa-
8AHO m'rpn\onou nmnmeir) .

é Cu.: I'yava H. B. Tpyanna, KOTOPOIT HA CAMOM 70 iié'
raTelb H panuonammsarop, 1980, Na 3, ¢, 14, 15,
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MojKkHO H3LOTOBHTH MOJEIb
TAKOr0 peKymepaTopa H3 ABYX
MaxOBHKOB  (MeTaJIHIeCKHX
IMCKOB), SaKPOINIEHHBIX KOH~
CONBHO HA TOACTABKe M CBA=
3aHHBIX MIATYHEOM (MeTajrmie=
CKOIl I JepeBAMHON JIAHEeH~

Pue. 10. Muepiyonusift pexkyne- Koﬁ). Ecnm TOIKHYTH ofAE H3

e u:nr;‘:::«mkw"' CRASNNC i AXOBHKOB, IpHAAB eMy Bpa-

mieHnue, To OH, HEMHOrO HOBEP-

;— lax““““' HyBIINCH, EPEJACT CBOIO OHeP=

— mWaTyn

ruo (3a mckmiogenmmey O04eHb

HeGoNbImUX TOTePh) APYTroMy
MaXOBHKY, a caM OCTaHOBHTCA. Tarag «IrepeKadra» KIHETH=
TEeCKOIl BHePIIH OT OJHOTO MAXOBMRA ApyroMy Oymer HATH
AocraTodHo poiro. Eemm taroir pexymeparop IoMecTdTE Ha
mrarlopMy, HBOMMPOBAHKYIO OT BHeMHUX BosgeiicTuil (HAI-
PHMED, B HEBECOMOCTH), TO BO BDEMsA ero padoTsl mrartdopMa
Oyner coBepmarh KoneGaTembHEIe NBUKEHHIA, UT0 B PAMS
crygaes Oniaer meobxommmo. Bee, wro BBmIe roBOpHIOCH O
HIEPHuI MaXOBHKOB ¢ AUCKPETHBIM BAPHATOPOM, CIPaBe/ITHBO
M JUIT DTOTO MEXAHU3Ma, IPH DTOM HATIALEOCTH €ro PadoThl
TOpPAa3NTexbA: KAJKETCS, MHEPINIO MAXOBIKOB 3/1€Ch MOMKHO
YIIOBITE TPOCTHIM TIa30M.

Muepuus Mamabix aBIGKeHMI

CymecTByer MmO#eCTBO JHHAMHNYECKUX MEXaHH3MOB, KOTO-
Pble HA3BIBAIOTCA NHEPHUOHHBIMI,— 9TO NHEPIIOHHBEE BapH-
aTophl, KOHBelepst, TPoX0ThI, MyQTH, OypUIbLEEE YCTPOCTBA
u . 1. ITouemy ske oHm maseiBaloTcs HHepUUOHHBIME? OTBET
BCe TOT jKe: CUMTAeTCA, 9TO IS HX PaboThl HCHOAL3YIOTCH
¢l mHepmimmy (Kak MBI yrKe 3HAEM,—HeCymecTBYIOLIHe).
Bygey cunrars, uTo mop cmmaMm mHepHIN 3/[eCh MONPABY-
Mepaercs, kar y Hriorona, cpoiictBo mmepmmi, mWIm IIPOCTO
HHepuIA, Jmndo uTo Mpr mpuMenman mpuamun JI’AxamGepa u
pacemMarpnBaeMoe Teyo yiKe He MABIJKETCA, a HaXOAUTCS B
pasmopectnt (II0K0e), IIA Yero MbI IPIVIOKIIN K HeMy (K-
duBipre criiel nuepuin. Torga MHEPIIONHBIMII MeXaHI3MaMI
MORHO Ha3bIBATE TARUE, T/Ie ICIOML3YeTCs MHePIMS X 3BeHb=
en. Bo peex nmepumonmbIx MexamimaMaX HCHOJB3YIOTCA OTHO-
CHTEJIBIO HeOpPOJON/KATEIbERe (Maable) MBIKCHHS, UKIH-
uecrir nopropsionuecs. Tax xax wacTtoTa TWOBTOPEHII BTHX
ABIZRENII JIOCTATOYHO BBICOKA, BBICOKHN I YCKOPGHUA [arKe
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IpH MaJIOH aMIUIATYJe ABH/KeHHil. A IpH JOCTATOYHOH HHEp-
IHOBHOCTH 3BEHELEB, YTOOBl IX . Pa30THATH WJIH 3aTOPMOBUTL
Wi N3MEHUTHL HAUpaBleHde [BIKeHH#A, HY/KHO NPHIOKHTH
JOBOJIBHO 3HAYNTENbHBIe CHIBI (WIH MOMEHTEI) CO CTOPOHBI
Apyrnx Teqr. Peakmus STHX CHI M MOMEHTOB, HNPHKIANbIBAE-
MBIE K OIOpaM HHEDPIUOHHEIX 3BeHLeB, HPOM3BOAAT [HHAMH-
YeCKOe JlelicTBIe, OTBEYAIOIIee 3aMBICIy MeXaHH3Ma.

Ouedp MHTepeCHH NHEPNHOHHBIE BADHATOPHI, WIH, KaK HX
elle HABHIBAIOT, NHEPIUOHHEIE TPAHC(HOPMATOPH KPYTAIEro
MOMeHTAa. OJTH BApHATOPHl UpPEJHA3HAYEHBl A ABTOMATH-
HeCKOr0 M3MeHeHNs IepefaTOYHOr0 OTHOIIeHHA NPHBOAA B
3aBHCHMOCTII OT HATPY3KH Ha BBIXOZHOM Baily. Tarasd Xapak-
TOPUCTHKA Hepesavun, KOrja KPyTAIIdit MOMEHT Ha Bajy pa-
CTeT C yMEHLINeHHEeM YrIOBOH CKOPOCTH, HABEIBAETCA HpO-
rpeccHBHOIl. BapuaTopsl ¢ IporpeccHBHOM (¢MATKOI») Xapak-
TEPUCTHKOI OueHbh IEPCOEKTUBEBI [ HCHONL30BAHHA B
MammHax, ocofenwo B asroMoOmiaax. Iloaromy, Korga B ©
20-x romax pymuHckmil mHKeHep HOHCTaHTHHECKY H300pen
OMIYJICHBHEIT IHePIIOHNEII BapiaTop, BCe O/RHJIANN pPeBo-
TONHI0 B MammuocTpoenun. Ho peBosonun He IPOH3ONLI0, B
BUHA B 9TOM OLITA OTHIOAD He MHEPIHUIL: OBICTPO BEIXOJHIA H3
CTPOA Baskuelinias 9acTh BCeX HMITYJBCHBHEIX BApPHATOPOB —
obronHas mydra.

Obromras mydra (meuro Bpofe XpamoBHKA) mHepeiaer
BPALIEHIE TONLKO B OfHYy CTOPOHY, B APYIYI0 OHA HPOCKAIb~
apBaer (mpmyep 0OroHHoll My()TEI — BTYIKA 3aJHEr0 Koleca
BeNIOCHIe[a, KoTepas IepefiacT BpameHHe TOIBKO B CTOPOHY
ABIVKEHIS Bejocumefga Buepexn). HOHCTpyKNna oOroEHBIX
My(hT MOCTOAHINO COBEPIIEHCTBYETCS; KPOME TOT0, HOABIIIACH
HAJIe/Ra COBNANNS HEKOTOPOro IOA00NA MPOTPEeCCHBIBIX
BapuaTopoB BooOme Ges obrommbix MydT. Ilosronmy sapia-
TOPBI € NPOTPECCHBHOI XapaKkTEPHCTIRON, B OCHOBHOM HHEp-
IIOHHEIE, HE YTPATINII CBOEIl IepPCHeKTIBHOCTI.

Muepnnonusie UMITyJILCUBHBIC BAPHATOPHl — BTO MeXaHi-
YeCKNE CHCTEeMbI ¢ JBYMA IV HECKOJILKUMI CTENeHSMH Noi-
pzRHocTi. Ho jpmkennss 8BeHEEB DTHX CICTEM HIPH OXHOM
Be[[yIleM B3Belle BIONHE ONpejeledHbl, Tak Kar AHHAMItE-
CKIe YCIIIA, BO3UIKAIOMue OJarofaps MHEPIIOHHOCTH bie-
MENTOB MeXallliaMa, OIpefereHsl. Hax roBopaT, Ha MeXanuam
HAJATAI0TCA JIONOMNNTEeNbHEe CBASN JUHAMIYECROT0 Xapak-
Tepa.

Ha mpaxrtike Berpeyaioress MHEPIOHALIE BapHATOpHI
ABYX BOJIOB — C IICTOJL30OBAHIEM HHEPTHOCTH 3BEHBEB B TaH-
PeHOUATLIOM (OKPY/KHOM) H B PAaHAIbLHOM HampasIenui.
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Pric. 11, MHepIuONELI} MY ALOMEIL BAPUATOP © HCHOAL30BANIIEN WHEPTHO

eri D TAHT NBHOM JIeHIT

Wmage rosops, mepssie paGoTaioT DOTOMY, YTO WEEPTHOE Tel0
COTIDOTHBINETCA H3MEHEHII0 CKOPOCTH IO BeJuumme, a BTO-
Pble — OTOMY, 9T0 TPYAHO M3MEHHTH 9Ty CKOPOCTH IO Ha-
npasaennio. Ha npakTuke rosopsAT eme, 9YT0 B BapmaTopax
BTOPOTO BHJa «pafoTaT meHTPOOesKEEe CHIEI IMHEPIIIY.

YUro0Er ysCHATH NPUHOWI JeHCTBEA HHEPIHOHHOIO MHM-
OYJIBCHBHOTO BAapHaTopa, B KOTOPOM HCHOJAL3YETCA HHEPT=
HOCTh 3BEHEEB B TANTEHIHAJLHOM HALPaBJ]eHII, PacCMOTPIM
cxemy Taroi mepepayu (puc. 11). Kpmsommum BegyIero naia
1 mocpenierson maTyHa 2 coefANHeH ¢ GamaHCHPHBIM PHITaroM
3, onEo mievo KOTOpOro TATON 4 CBABAHO ¢ MAATHIKOM J,
4 BTOpOe IIAPHUPHO COeAMHEHO Yepes matyHsl /0 ¢ ROpOMBIC
TaMu 9, auaommMues ma BeoMoM Bamy 6. Ha KOpOMBICTaxX
SAKPEINIeHEI oci cobaver §, 06PasyIOMUX ¢ XPaNOBBIM KOIE-
COM 7, 3aKDEeIeHAEN Ha BalTy, 00TOHEYI0 My(PTy.

Bean 61 martynsr /0 6slmm HEDOCPE[CTBEHHO MPUCOEAN-
HEHEl K KPUBOIIMITY BeyH[ero Bajd, TO MOIyYNiICs OBr 00BIT-
HEII XPATOBEI MEXaHU3M,—II TOrfA 3a Kaykibli 060poT KpH-
BOUHIH? BEJIOMEINT Bair moBOpAaYHBAJICA OBl Ha BIIOJHE OTpene-
JIEHHBNL yTOX. Mery BefymuM I BeOMBIM BaJaMIl B 9TOM
ClIygae yCTAHOBIIOCH OBl BITOIHE ompenieIenHoe mepeaaTos-
HOE GTHONIEHNE, KOTOPOE OCTABATOCH OBl HEM3MEHHBIM JUIA
PAsIMIHEIX RPYTAIAX MOMeHTOB Ha BemomoM Bary. Coelmme-
Hife 7e mMaTymoB I0 ¢ Bemymus BamoM dYepes GawamCHPHENL
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PHIYAr OpH HAMNYHNH MASATHUKA C MACCHBHBEIM IPy30M Ha KOH-
Iig NOSBOJSAET ABTOMATHYECKH H3MEHATH NEPEAAaTOIHOS OTHO-
IMeHMHE B 3aBICHMOCTH OT HATPYSKH (KPYTAIIEro MOMEHTA) HA
BEJIOMOM BAILY.

Ilpocepum ABHIKEHHE MeXaHHM3MA C TOL0 MOMEHTA, KOTAA
MAATHUK S8aHHMaeT KpaiiHee ImpaBoe moio:;xeHue. Ilpm cBoeM
TOCTeTyIoNeN JBUKeHNI MAaATHUK yckopgerca. Tak Kax OH
HHEePTeH, JJIs OCYI[ECTBICHNISA HTOI0 YCKOPeHHA K MAATHHKY
yepes TATY 4 mepejaercs YCHIue, KOTOPOEe BEI3HIBAET PeaK-
0o Ha ogHoM 13 maryHoB 0. MUHEEMAILHOS YCKOPeHHEe Ma-
ATHHKA, KaK II3BECTHO, GBIBAET B Hadale XOJia, IOdTOMY CHIA,
AelicTBYIOIAs Ha MasTHIK CO CTOPOHBI TATH 4, Oyger Ham-
GoubImeii B mavase JABN/REHNS MAATHUKA BIPABO.

MaaTauk pasrousercs, OpeogoNeBas MHEPIHIO, HARAIIII~
BAET KUHETIYECKY10 9HePruio. 3aTeM B TeYeHHEe BTOPOIl MO0~
BOHBL XO/1a OH JIBIKETCS 3aMECIeHHO I OTAAET HAKOIIEHHYIO
M BHEPrulo. JHePrisl 5Ta BOCHPUHEMAETCA BeAYIIHM BAaJOM
uepes ycmine na gpyrom maryHe /0 1 onATh Yepes 00rOHHYI0
mydry. Kpuosommu ma samy 7 wepes matyn 2 m maprup 17,
CBABLIBAIOIINIT maTymr 2 ¢ GaTaHCHPHBIM PEIYAroM 3, coobma-
€T BBRIIY/KJeHNOoe KoTefaTenbHoe ABIFKEHIIe MagTHHRY. Hu-
HAMIUECKAS 7KE PeaRINsA OT «CONPOTHBICHUA) MAATHIKA dT0-
MYy 3HAKOICDCMEHNOMY yCKOPEHHOMY ABIZREHIIO HepefaeTcs
Yepe3 MWAaTyHul I 00roEHy0 My(Ty BEZOMOMY Baly B BHJE
KPYTAIET0 MOMENTA,

IdTa AUHAMITECKAs DEaRIiA, a CTamo OBITH, I KpyTAML
MOMEHT, YBEMIMIBACTCs C IOBBIIIEHIEM VYIVIOBOE CKOPOCTH
BpAUEHIs KpuBommima. Eciu CKOpPOCTh BPAIIEHIS KPHBOIIN-
Ila 0CTATOYNO Majga, KPYTALINl MOMEHT HA BeJOMOM Baly
MOZKET OKas3aThCsl MEHDIIE MOMEHTA CONPOTHBIGHHA, B aroa
cIyuae MaTynsl, Kak 1 KoHern 6aJaHCHPHOIO pHIUara, ¢ HIMH
CBABAHMBIT, GyjAyr ocraBaThcs HENOABIZRHBIMI, a MaATHIK
Oy/ler KauaThesl ¢ MaKCIMAIbHOI AMITUTY JOiT.

C yBemmuenmem CKOpoCTH BeyI(Ero BAJNA M KPHBOIIAEA
YCKOpeHIe MaATHHKA, 4 CTAN0 OBITh I  JUHAMITECKAS
PearIua Ha INaTYHEl Bo3pacTaer. HpyTAMNil MOMEHT Ha Be-
7IOMOM BaTy TOBBIMIAETCSI, W, KOTLA OH IPEBLICHT MOMEHT CILI
CONPOTUBJIETNA, BAJ HaYHET BpamAaThesa, Ilpm srom ofHE
KOHIbI MATYHOB COBEPIIAIOT BO3BPATHO-NIOCTYNATENLHOR HBH-
Jl(LHﬂe, a pyrie — BpAIaTeIbIoe, IepejaBast 1epes cofaukm
8 BpameHRe XPamoBHWKY 7, a BHAYIT, I BexoMomy Baxy. 1o
Mepe YBelmYeHNns XOja IIATYHOB W CKOPOCTH BeJOMOI0 Bala
wonebaHNa MaATHHUKA YMEHLIIAIOTCA N0 aMmmryjie. Ilpn
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HHEPTHOCTH

© MCHOJ

Puc. 12, HMIY it P
BDCHLER B HOPMAJLHOM HANDABAEHHH

ONpe/ielIeH o CKOPOCTH BpalleHHA KpHBOIINIA yIOX Kaua-
HIA KODOMBICET, a ClIeJ0BATeNbH0, CKOPOCTH BpAIeHMs Be=
ToMOTO Baja, Gymer TeM MeHbINe, WeM OONbITe MOMEHT €O=
HPOTHBIEHNs Ha HeM., Takmym 006pasod, mepefaTotHoe OTHO=
INeHAEe B MeXaHH3Me W3MEHAeTCA ABTOMATHIECKH B 3aBHCHY
MOCTH OT HArpysK:m Ha BeJymeM Baly, T. €. IpOTpecs
CHBHO,

Hau6onee memecoofpaamo, ofmaxo, HENONB30BATh He TaB-
TeRNHAIbHYI0 HEepPTHOCTH, HPOABIAIOIIYIOCS B COMPOTHBIES
HII MaCCHI HBMEHEHHIO CKODOCTH IO BeIH4UHEe, 8 HHEepTHOCTD
B PaMaIbHOM, HOPMANBHOM HAUPABICHNH, HPOABIAIONIYIOCH
B CONPOTHBIEHAN MacCHl H3MEHEHNI0 HAIPABJIeHIS (B KeHI.
Kar mm1 yixe TOBOPHIIM, 3Ty MHEPTHOCTH CBASBIBAIOT C JAEH=
CTBHEM IEeHTPOGE/KHBIX CINI MHEPOHH, PEeajbHO He CyIIecT-
Bylomux. Ha camonm peme mawmememme HaIpaBlIeHIsT JBIRE-
HIA MaCCHBHOTO Tejla, 00yCIOBIeEHOe HOPMATBHBIMHE yCKOPe-
HIAMH, BEISBIBAETCHA peallbHOIl NEHTPOCTPEMUTENBHON CIIOH,
ACUCIBYIOmelt B manpasienun yckopenus (HampmMep, CHIA
TArotennsn Jlynsr k Semie, HaTAZKeHHe NpPAMI OT KaMHsg H
T. IL), T. e. K nenTpy spamenns. Ha Bpamarommiica KaMeHb
B Opame fneficTeyer cmira, CTPEMAIIAACA OTKJIOHATh €ro OT
TPAMONMHEHHOTO ABIGKEHMA I HAIpapleHusa K OEeHTDPY Bpa-
menns. Ecau 6m geiicrBoBana IeHTPOOE/KEASA CHia, TO Ka-
MEHL B mpame He crpeMuica 6bI K HEHTPY BpPamIeHns, a Io-
CTAPAJCA Or yiiTy Kak Mo7kHO faibmIe oT Hero. Bosee TOTO,
B CHCTEME KaMeHb—Ipama ecTh TOIBKO KaMEHb I Bepenka, He
Zepenalomasn, Kak H3BeCTHO, CAKMMAIOMEX ycwimi. OTKyAa
Ke MOKET MOABHTHCA cHila, CTPEMAMAACA OTAATNTH KaMEHb
OT IenTpa?

‘:I‘unulmmr OPHMEpOM HHEePOUOHHOHK Iepefaun, paoraio-
INex Ha IPAHNATE HCTONE30BAHAA HHOPTHOCTH B HOPMAIHHOM
HANDABITEHNN, WM, KAK MBI JOTOBOPHIACH HA3HIBATH, IEHTPO~
GesxupIX PeaKnuii, mBiAercA BapHaTOpP, NOKABAHHELA HA
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puc. 12, Maxosux I, HA KOTOPOM 3aKpeluieAbl Haibilkl 7 ca-
TeUITOB §, COGIMHEH C BeAYIUM BaIoM J. Ca're:x:ufm gauen-
JAOTCA ¢ IEHTPaNLHOH ImecTepHeil 2, nocaienHoi na BEJO-
Mbli Bast 6. C KasKIABIM CATENNINTOM CKPEIVIeHo MacCHBHO
8BEHO 4 ¢ HKCIEHTPUYHO PaCIONOKEeHHBIM LEHTPOM Mace.

Upu HEe3HAYNTENHHON YIJMOBOIl CKOPOCTH BeAylmero Bajia
mecrepus 2 u3-3a HAJIAYUA MOMEHTA COIPOTHBIEHHA HA Bel0-
MOM Bany 6 ocTaeTcs HENORBIZRHOI I cATeNVIHTH, 0OKaTHI-
BafAch BOKPYT Hee, BpamaioTcs BOKPYT nasbues. [lenTpst Mace
3BeHLEB 4, CTPEMJICH B CHUIYy WMHEDIHI COXPAHATL HpPAMOIH-
HeilHoe JBHREHNE, BONPEKH (HABABBIBAEMOMY» WM uanma-
MU 7 KPYrOBOMY JIBHIKEHHIO, HEfICTBYIOT Ha HHX C HEHTPODeH-
Holi peaxmueii P,. Ho aTa pearnua moKa Mama, H MOMEHT,
PasBiiBaeMblil €10, He MOKET NPEojoNeTh MOMEHTa COHPOTHB-
JAeHuA.

IIpn yseanuenun yraosoit CKOPOCTII BEe/yINEro Baja I Ma-
XOBIIKa ,Tllllld\m'm(‘haﬂ peaxmis, feficTByIomas Ha Haabmsl 7
I HA NIeCTepHio 2, ysike He MOZKeT BEI3BATH HA IIeCTepHE TAKOM
MOMEHT, KOTOPHIT mpeofodea Ol MOMEHT CONPOTHBIEHHS HA
Begomom Bany. Ilpu arom mmecrepHs HauyMHAeT COBepPIIAThH
BHAKONEPeMEIHOC — BPAm[ATENbHOE ABIZKEHIE — KPYTHILHEIC
KOMEOaHIA BOKPYT CBOEil OCH. DTH RPYTHIbHEIE KOICOAHMA,
(BBIIPAMICHEBIE» 00roHHON My(TOil, coCTOAmEI 18 000IIMBT,
POJIIKOB 11 CTYNNUITEL, HePefaloTcs y7ie B BHJIe HMIIYIbLCHBHOTO
ORHOHATIDABILIHONO J(BUREHUA BEJOMOMY BaIy 6.

YroGsl scmee NpeAcTaBUTH JeliCTBNA HHEPTHOCTII BBe-
HLEB 4, BRIpazkaloNieecss B IEHTPODERHBIX [HHAMIYECKHX
PEARIIIAX [a CBA3M, PACCMOTPUM XapaklepHEIE IMOJI0ReHHA
8BeHA Ha cxeme 6. Hean caTemmur § mpoBOpadNBaeTcd Naib-
meM 7 us nomoenna 1 apema B momozenue 111, o memtp
Mace 3Bema, CTpemMsch JBHTATHCA II0 HaMEHee KpuBoil (mam-
Gosee Ganaroii k MpsaMOii) TPAEKTOPIT, 113-3a MHEPIUM COMPO-
TUBJISCTCsT NpUGINZKeHN0 K IEeHTPY BPAINEHNS — OCH BAIO0R
3—6. B nonoskenmn 1 paccTosmme ero mo 5Toit ocm HAnGoIh-
mee, B momoswennm 11T — namvensmee. Iloxoskenme 11 xa-
paxrepuayer mepexonmyio or I x IIT mosmimmo, korna sseno
(BCEMIT CILTAMII) CTPeMIITCH 3aHATH Tomxoskenne 1, Ilpn atou
CATEILINT 5, CCTECTRENTO, CTPEMITCS IPOBEPHYTE MIECTEPHIO £
IpoTHB Wacosoii crpemsn. Ma momossenus 1V 3pemo Momer
3aHATH MON0enne I, Korga TpaexTOPIA IenTpa Mace Hanbo-
Jce Gamana i upmr(mmelmouv ABIGREHIIO, TOJABLKO MPOBEp-
nysB I1mec TepImo 1mo YaCOBOIT cTpelne.

Tar erpeyiienie menrpa Mace apennen 4 COXPAHNTH JBIl-
JReHIIe BO3MOHO0 Gojiee GANBKEM K HHODIIOHHOMY BHIBLIBAET
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CTePHH 2-
BH;KeHNA
MO-

3HAKOTIEPEMEHBOe UMIYALCUBHOE Bpamiemme MG

AMmmTyna, a CHeJOBATENBHO i CKOPOCTL JTOIO
1ecTepHII, ONpefeasercs HArpysKOil Ha BeJIOMOM Baldy,
MEHT OT KOTOPOro mepefilaeTcA Ha INecTepEIo Yepe3 06roHHEYI0
My gry.

MoneHT, pasBHBaeMEIf TP KPYTOBOM JBHREHHN OKCHEeH-
TPIUHEIX MACC 3BeHbeB 4, 3aBICHT OT KBAADATa YILIOBOI CKO=
poctir. Eciix 970T MOMeHT GONBIIE M PaBeH MOMEHTY COHpO-
THBJEHIS, TO CATENNINTH W INeCTepHA BPAIMAITCA KAk OO0
mejoe; eciom MeHBIIe, TO HHEpHUA 3BEHLEEB He B cOCTOAHUHE
VAepP:RaTh HX OT NPOBOPAYNBAHIS BOKPYT OCeil caTesIaToB,
1 CKOPOCTH MIECTEPHII I3-3a 9TOro HaYMHAET MajgaThb. ITepena-
TOYHO€ OTHONIeHHE HPHBOAA H !cpymnmii MOMEHT I[P 9TOM
Bospacraor. Tak Gymer mMpomCXOANTH, MOKA HE HACTYIUT Pa-
BEHCTBO MOMEHTOB, PA3BIBAGMBIX 3BEHBAMI H CIIAMI COIPO~
tuBirenns. Taxkmv o6pasodM, BapHATOp NO3BOMAET H3MEHATH
CKODOCTB BEJOMOr0 Baja OT HYJIA [0 CKOPOCTH BEAyIIero
Baja, OPHYEM HTO M3MEHEHIe MPOMCXOAUT ABTOMATHICCKI I
C COOTBETCTBYIOIIHM BapBUPOBAHAMEM KPYTANIEro MOMEMTA.

Har wmE1 yme rosopmim, memaMeHHONT wacThi0 MHEPIHOH-
HEIX BapmaTopoB sABIfeTCA 0Orommas Mygra. JTO OHA 1PE0D-
Pasyer 3makomepeMeHHOe BpalieHHe 3BeHA, Ha KOTOpOe neit-
CTBYIOT THHAMHAYECKAe PeaKkIul, B OMHOHAIIPABIEHHOe Bpare-
e BenoMoro Baxa. Ho sra mydra aABmsgercsa u «axXMIIEeCOBOI
HATOM» BCEX MMITYJIbCHBHBIX BAPHATOPOB, B TOM UICje HHEP=
UIOHHEIX, NOCKOJIBKY OHA 9Yalle BCEr0 HE BEIIep/RHBAeT Or-
POMEOIO ¥HCIA BRIIOMEHIT I BRIKIIOYEHHIT IOJ HArpysKOil
UPI  (BEMIDAMIEHAN) BHAKONEPEMEHHOTO BpAI[eHHA M JO-
Maercs. [osrony ecam Gbr MoyeHO GBUTO COBAATH HHEPIIOHMBIIT
BapHaTop Gea obrommrrx Mydr, TO 3TO, AEHCTBHTENBHO, 03HA~
Y210 GBI (PEBOMIONMIO) B MEXaHHIECKEX MDHBOMAX.

A mouemy, cobecrBenHo, Hembas COBNATH TAKOH BapHaTop?
ronzfoo“pom IpEMEpOM UHEpPHUIOHHOTO BapmaTopa 0es 00-

i My(TEL ABIIAETCA IPEBOA A TAK HABBIBAEGMOTO MHED-
E;‘:;;O;g Gﬁgg)enn{l. Crenmammerst saMeTHiH, 970 IePe/laBaTh
Bymoans cmaz;{non KpyTAmmil  MOMEHT, HEOOXONUMBIIL I
Hepannonam,go-nﬂ Bﬁmxomou mopojie, Yepes JUIMHHBIE TPYOBI
e a. TypOoGypsr, e BPAIAETCA TONBKO KOHI[e-

o Hoa'rmyxp » Pa3BUBAIOT HEJOCTATOTHBIH KPYTAMMUII MO=
e m};ﬂaoanuxxa HJIes1 PASrOHATE MAXOBHUK, Pacmoo-
HeE or0- o £ RHEM KOHIe 6y[ioaou OITAHTH, a 3aTEM COeMH-

0 ¢ Oypom. Pagormanmmil MaXoBOK MO3BOJAET PA3BHTH
o0vens GOIBMION KpyTsmqmit MOMEHT, KOTODOMY HE MOJKET Hpo-

THBOCTOATE /Ia7Ke caMas Kpemkad MOPOJA.
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Yem :xe aTo ne Bapuartop? Pasronsercd MaxOBHK MadEI
KPYTAIIHNM MOMEHTOM, HO J0JIrO, @ TOPMO3UTCA ropasfo Cro-
pee, BO W PAasBHBAET BO CTOIBLKO K€ pas3 OOMbMIHIT MOMENT.

Takum sKe DpueMoM HEPENKO IOIAB3YIOTCA TPAKTOPHCTbL.
Eomn xpyTsamero MoMeHTa ABHTATeNsA He XBaTaeT HAAd HPeoso-
NeHNs KAKOro-imGo 6oJBIIOro COINPOTUBIEHMA, OHH OTCOefH-
HAIOT JIBUTATEIh OT TPAHCMICCHH, PpasroOHAIT JABHraTelxeM
MaxOBMK HA KOHIIE KOJEHYATOTO Baja M DPe3KO BKIKNTAIOT
mydry. Maxosux, obmamas GonbIIOH HHepHHeH BpAIIeHH,
CO3[IaeT B TPAHCMICCHI MOMEHT TAKOH BEIHINHEI, KAKOH TOIb~
X0 Mosker mepenarh Mydra. TpakTop Ipm TOM IpeofoIeBaer
JOBOMBHO GONBIIUE CONPOTUBIEHUs, TOpasfo OOIbpImme, dYeM
Te, KOTOPBIe MOJKET OCHIUTE J{BIraTelb.

Wxorga TpeGyerca MoTyunTs GOMBIION KPYTAMIM MOMEHT
Ha BefoMOM Bany (e BO3[eilcTBIA (PeaKTHBHOIO» MOMEHTA
Ha TOJflep/KUBAIONIIIE YacTH, B TOM YHCJe M Ha YeJ0BeKa.
Horma Me1 esepruy pensio mim sakpydmBaeM Taiiki Taifko-
BEPTOM, Ha HAC uyepe3 HHCTPYMEHT JeHCTBYeT pEaKTHBHBIL
MOMEHT, B o0ujei ciaydae, IpPH yCTAHOBHBINEMCS ABIREHHH,
PABHBIT MOMEHTY Ha BEJOMOM Baly. DTOT MOMEHT, AOBOIBHO
GompIoit mHOrAA, MOJKET IOBIEYH 3a COOOIl MHOTO HEmpHAT-
Hocreil. Taw, xocyomasr, padoras ApeIsi0 B HEBECOMOCTH,
PHCRYeT 3aKpyTHILCS B CTOPOHY, obparHyio csepay. To iKe
TPOUCXONT TIpil OYPeHNT Ha IIaBy U B APYIHX CIyYasx, KOr-
fa Hemb3s pherTNBIO YyPABHOBECHTh PEAKTIBHEII MOMEHT.

Packpywenmurii maxosuk, ob6mamgas mHepHHeil BpameHHS,
Kar OBl 3aMbIRaer 1a ce0a PeaRTIBHBII MOMEHT Ha BTy, C HIM
CBA3AHHEBIM. [can mpexeraBnTh cefe MAXOBIR B KOpIyce Ha
TOAMNIHANKAX 11 Padodmil NMHCTPYMEHT, HAaIpIMep CBEpIo,
CBABAHHBIT ¢ BajOM MaXOBIKA, TO IOJydYmM Hamboree IIpo-
cToit «GespeaxTunmplity aBuraTens. Hak O MEI HI HATpyIRa-
I Bl MAXOBIIKA MOMEHTOM CONPOTHBIEHIS, HA ROPIyce 9TO0
HAKAK He orpasnTces. Begb MaXOBUK CBA3AN ¢ HIIM TOIBKO
TOAIINITHIKAMI, He IepeflaloniMII, KaK I3BeCTHO, RPYTAMIEero
MOMeHTa (ecanm npemeOpedsb, KOHEYHO, HEGOIBIIIME COIpPO-
THBIenmsaMu B Hux). Ha raxoM mpmmmmme ocHoBama padora,
HaNpHMED, nHepmuonHoit gpemn (pie. 13).

Onmaro BEICORas YIIOBasg CKOPOCTH BPAIEHUS MAXOBHKA
He BCErjla mplemieMa; Jis TaifkoBepTOB, HANPHMED, Tpedyer-
Cs1 BHAUNTeNHFHO MEHBIIAsT CKOPOCTh I OYeHb OONLINON Kpy-
TAMuit MoMenT, V1 MacCHBHEIII MAXOBHUK He BCErja IIPHeMIeM.
C yueTom sTOTO paspaboTaHo CHEIUATHLHOE YCTPOICTEO, BRIIO-
Yalomee ITHEPIWOHHELT BApHMATOp ¢ oOroEHoir aydroii (o
MOKHO ofoiiTnch u Ges Hee). IIpHENUD AelicTBHA TAKOTO yCT-
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Puc, 13. « Apeas
1 — MaxopuK, 2 — Kopmyc, 8 — NOAWMIHNKY, 4 — MHCTPYMCHT

Pue, 14 W nMIy. it Bap p-MydTa
1 — senymiee 3BeHo, 2 — BDeNOMOE 3BeHO (00oiima), 3 — puryari,

4 — POJHKA

POMCTBA XOPOIIO MIIOCTPHPYETCS CIEHYIOIEM HpPHMEPOM.
YT06sI paCKPYTHTE 3aP/KABEBIIYIO WA 09eHb TYIYIO 00Ib=
IIyI0 rafiky, AHOTAA MPEMEHAIOT TAKON IMpHeM: IPHCTPanBalor
K HElf [0 KacaTembHOH gy0uWio H JErKHME yAapaMm MOIOTKA
©B00OZHO OTKpyqmBaIOT Traitky. Uem OOBACHIETCH «Marmye-
CKOe» JieficTBHe ynapos mo raiixe? Tes, YTo BPEMs I paccTosa-
HOe PAsroHa MOMOTKA IPOJOKHTENHHO II0 CPABHEHMIO C
YAapou. IloaToMy m cuma yrapa moxoTka, o6xagaomero 60Ib-
IIoii HEepmueit ABmKeHms, BechMa Bexmka. Tak Jxe, Gea BOC-
OPUATAS DeAKTHBHOTO MOMEHTA HENONBIJKHON OUODOIf, T. €.
upa noMomu MydQTEl, HO He IPOCTOH, a MHEPIHOHHON, MbL
TpancopMupyen wkpyramuii MoMeHT. Begymuii Bam Bpamia-
€Tcst GBICTpO, macasKeHHAs HA HEero KyJauKoBag 00oiima 6nerT
CBONMHI CKONIEHHBIMH KyJauKkaMu OO KyJagkaM Bej0MOro
Bana (KaK M0I0TOG0EI 10 raiike) I mepefaeT eMy Kpy TN
MOMEHT, T0Pasio G0MbIImiT, UeM Ha BeAyIIeM BalLy. .
Taxue MY()TEL-BApHATODEI YCIENTHO paGoTA0T Ha HEKOTO-
PHIX BUJaX raifkoBeproB. Bepymmii Baax raiikopepra Bpa-
INaeTCs HUBKOMOMEHTHBIM CKOPOCTHEIM IIEKTPOMOTODTIKOM,
4 BeJIOMEI, NPHBOAIMBIH mHEePIUOHHON My(Toil, 3aBopadm-
BaeT Kpymdele raiiku. IIpm stom ma omepaTopa [eicTBYeT
TOJNBKO HeDOOTbIIoit KPYTAmMuit MOMEHT 0T MoTOpuuka. Ecim
Jlté IPABOJINTE MHEPOHOHHYH My(Ty OT MAXOBUKA, TO OmEpPa-
TOp TeopeTHuecKH Oyjer mOTHOCTHIO PasrpysKEH OT PeaKTHB-
HOIO0 MOMEHTa.
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OnEako yiaps! MONro He MOKeT BHEpRaTh HA OJiHa jie-
Tark, HE OjgHa MammHa. [losroMy paspaGoTaE MeXamnaM,
NO3BOJIAIOIINI HCHONH30BATH HHEPOHIO Macc HpH M3MeHeHHH
HANPABIEHNA ABU/KEHHsA, HO He BKIIOYAIONHMil B CBOJ KOH-
CTpYKOuio o6roHHBIX My(T ¥ He MCHBITHIBAIMEYE YAAapoB
(puc. 14).

Benymuit Bax mexarmama Hecer Ha cefe peldarm, Ha KOH-
IaX KOTOPEIX HAacaKeHEl MACCHBHEIe pOJUKN, bBirarofapsa
IMAPHEAPHBIM  CKIAJBIBAIOI(AMCHA pBIFaraM pOJHKE MOIyT
OTXOAETH OT Baja PajuaJbHO U HpuoImkaThea K Hemy. Ilpn
BPAMEHNN OHH OOKATHIBAIOTCHA IO BHYTpPeHHENl MOBEPXHOCTH
000iMBl, HMeToTIit TPodMITE, OIASKHH K SIIHICHOMY. JTa
ofoiiMa, Hrpalomas Poxh BEJOMOrO B3BEHA, COEJUHAETCA C Be-
JIOMBIM BaJIOM.

Monycrmy, Bexmymuit Banm GBHICTPO BpamiaeTcs, W POTHKH
npoxofar ywactox or A mo B. CrpeMsacs ABHTAThCA MO BO3-
MOKHO GoNee mpsMoil TpaeKTOpHH, Giarofgaps WHEPOHE OHE
IPWKEMAIOTCH K yuacTKy A — B 060iMbl, KOTOpag BOCHPHEN-
Maer mX [AmHaMUYecKne pPeaKnEH. PesyasTHpyiomas aTHX
JaBIeHMIT CO3/{aeT MOMEHT, IPOKPYIHBAOMHNiT 000IMMy B CTO-
JOHY BpAINEHHA ¢ [PEOJOIEHHEM MOMEHTA CONPOTHBIEHHSA.
Xapakrep BaBHCHMOCTH KDYTANIEr0 MOMEHTA HA BEIOMOM
3BeHE OT ero yrioBoil CKOPOCTH — OPOTPeCCHBHEIIT, KAK Yy BCEX
HHEPIMOHHEIX BAPHATOPOB.

Ho mampneiimee psmcenme Befymiero Bama MOJNAKHO Bhi-
8BaTh XOJ Be/OMOro aBeHa B oOpaTHOM HampasiaeHun. Ilo-
JydaeMoe 3HaKonepeMeHHOe BpAIIeHHE N (BBUIPAMIAOT)
obrormsie Mydrh. B paccMaTpmBaeMoM ke MeXamEm3Me HOT-
pebrocTs B 06ronnoii MydTe ormagaer. IIpecTaBmy, UTO yuacT-
¥1 B—C u D— A na ofoitme Boo6INe 0oTCyTCTBYIOT, TOTAA
PONHKMN, CTPEMACH K NPAMOJUHEITHOMY HABIIKEHINIO, OYAYT OT-
XouTh Ha Tepudiepuio, CHAEPKUBAfCh HA Baly MMAPHHPHO
YKDPEIIeHHBIMII PhigaraMu, IIpH 9TOM POIHKN OMMIIYT TPAEK-
TOPHIO, KOTOpas HauHeTcsA B TOYKe B KacaTeapHOil K 00oiiMe
H 3aKOHINTCA B TOUKe A, OTCTOALIRH OT IeHTpa [Hajdbile, TeM
B, mo mojke kacareanmoii k o6oitme. Ecrectsemmo, ecam Ha
9TOM ydacTKe HeT 00OIIMBI, TO JaBHTH HE HA YT0, I CHAEP:KH-
BaTBCA PONMKHK OyAyT TOABKO phruaramu. B ator mepmojg Kpy-
TAMEI MOMEHT Ha BEJIOMOM BaJy He COB[aeTcs, a BeyIIH
Bal (C KOTODHIM JIyuIIe BCEro CBA3ATH HeGONBHIYIO MaXOBYIO
Maccy) TOPMOBHTCA PACXONAMAMHCA Ha mepud)epmio poiu-
KaMH.

Bxopa mo kacatenbHOif (MATKO) B KOHTAKT ¢ 00OIMON H
JOBHTaACh K IeHTPY, POJMMKM OKAshBAIOT Ha Hee JapieHmue,



cosflanasa Kp_\'Tnmnii MOMEHT, IT O/IIIOBPEMCHTIO, orm:lmnp"

HUEAMITECKOe JABIEHNe HA KOHNB! PhITATOB, PASrOHFAIOT BE-
Aymumt Ba1 (cregyer saMetHTh, 9TO Harpyska Ha 0B0ITY
NOMKEA GEITH TaKad, KAKas COBAETCS AHCCHTIATHBHBIMI O
JAME — TPeHIeM, CONPOTHBIENHeM CPefsl H IIp.). KoneqHo,
B PeanbHBIX KOHCTpYKImsx yuactka B —C u D — A me yerpa-
HANTCH, HO MM OPHAAETCA TaKoH mpodmin (ma pucyHKe H0-
KagaH MTPOXOBOIl JAmell), HpH KOTOPOM fAapienne Ha HIX
opm HanboTee XapaKTepHBIX pesKEMax paboThl 0Ka3HBACTCH
MIOEIMATEHEN,

Trasa IIT
OHEPIUS W HAKOILJIEHUE 3HEPT'UN

Hrepous u npoGaenma axkyyraTopa

Ceiitac G6mbmas wacTh oNEKTPOSHEPrEN BLIPAGATHIBATCH
TEINIOAIeRTPOCTARIIAMY,  MeHBIIAg — FHApPOCTARTHAME I
aTOMHEIMI craEmumyvm. OrpodmEoe KOMIYECTBO DHEPrmm IpPo-
H3BOMIITCA MENKHME [BUTATENAME aBTOMOOMIIElH, TPAKTOPOB,
CaMOJNETOB W JpyrmX MammeE. I3 Bcex HTHX MNCTOYHMKOB
OHEPTUN BROIOrHYeCKH (e3BpefHBIMA FBIAIOTCA TONBKO THI-
DOBIIERTPOCTARIIE 1 OTHOCHTENHHO Ge3BPEHBIMIT — ATOMHBIE.
Ocranbmeie B Toit mmm mHoit Mepe «BacOPAIOT ORPYRAIOMEYIO
CPENy — KTO ragamu, Kro TemroM. OcoGeHmo BpejHBI UL
OKDYZRAIOMeil Cpefisl Mexkme JBAraTeNnn TPAHCTOPTHEIX Ma-
IUTH: IX TPYHO OTperysmpoBarh, PaGoTaloT OHI MOYTH BCET-
ﬁ;nlga OepeMenHoM pesrume, morpebiarorT AedmmurHOe TOM-

I{amume OCYIIECTBHTH TaKoe cHa07keHye 9eji0oBeJecTBa
JHePrueir, arobsr @y OTPaBIAThH, AN HeperpesaTh amoc(bepy
U TPI TOM me mapymars IOPUBEIYHEIA HAM MCXaHH3ApOBaH-
HEOL MAP? B Gynymen 9HEPTHI0, BEpOsATHEe BCero, OymyT II0-
JIY9aTh OT DKOIOTHYECK GeaBpeTHEIX HCTOYHIKOB — IHAPAaB-
JICIECKILY, BeTPOBHIX, OPHINBHEBIX, re0TepMalbHBIX 1, TIaB-
HEIM 06pazon, COMHEYRFIX aneKrpocrannmit. JacTs DHEPruH,
Oesycarono, oyner BEIDAGATEIBATECA ATOMHBIME, a 3aTeM X
TCPMOANCPHSIMIT dMerTpocranmuaME. CTanmoHADHEe, KpYI-
HEBIe TI0TpeGuTeNT orepram — abpuK, 3aBOEI — HCIOIE3YIOT
9HEDIIII0, HepefaRnyI0 HO MPOBOAAM OT HCTOYHHKOB. Ho pHEp-
THIO He 06A3aTeNBHO NepefaBaTh 0 IPOBONAM: MOJKHO Pasia-
TaTh BONY Ha BOLOPOR I KHCJIOPON H IepefaBaTh BOJOPOJ B Ka~



UeCTBE DHEPreTHYEeCKOr0 AarenTa o0 TPyOaM, Kak NpHpoOn-
HEI Ta3,

A xax sxe 6EITH ¢ MOGHILHEIMI MaIIMHAMY, IJIaBHEIM 06
pasoM ¢ tpamcmoprom? Tyr meoOXojuM aBTOHOMHEIT HCTOY-
NHK SHEPIHM, KOTOPHIl 3amacan Obl 9HEPTHI0 OT JKOJOTHIE-
cKn OesBpejNBIX MCTOMHUKOB, a 3aT€M pACXOjI0Bad e¢ HpH
Jemrenn. On oKeH HAKONHTH 9HEPIHIO, COXPaHUTH ee, 00
BOBMOJKHOCTH € MEHBIINMH TIOTePAMH, a 3aTeM OpH HEOHXO-
JUMOCTH BHIZIENNTH ¢ Tpebyemoil mnrencuBrocTeio. M Bee 310
IPH KaK MOKHO MEHBIINX rabapHTax m Macce.

Taxme ycrpoiicTsa mMeloTCH, CYIIECTBYIONINe MTOCTOAHHO
COBEPIIEHCTBYIOTCS M CcO3faloTcs Hopble. HassipaioTes OHH
HAKOMHUTENAMMN, WIN AKKYMYIATOPAME SHEPIIL.

Yo e Taroe axkymysnarop sueprun? B BC3 om ompene-
JIAIETCA KaK YCTPOIICTBO A HAKOINIEHHA JHEPrHm ¢ IeJsio
ee IoCIeyIonero nemoab3opaEna. Ho ecanr OpiTh Oonee TOU-
HEIM, TO aKKyMyJIATOP DHEPIHH CIeJyeT ONpefemnTs Kak
YCTPOiicTBO, 03BOMAIONIEe HAKOIJIEHHE 9HEPIHN, XPAHEHNe ee
M ToCTefyiomee BLIIeNeRme 6es mnpeobpasoBammit. Tawoe
OnpefieNienye, KaK UpeicTaBigercd, 06olee CTPOro OTpazkaeT
CYIHOCTHL aKKYMYyJdATOpa SHEePIIH.

CmMas mpyssmmEy, MBI 3aTpauEBaeM MeXaHIYeCKyIo
SHEPIIIo; passuMasich, OHA BBIENAET SHEPIMIO B TOM 7Re (op-
me. Tax jre o6cTomT eT0 ¢ MaxOBHRaMI., PasroHAA MaXOBHE,
MBl aKKYMyJTHpyeM MeXaEndeckyl (KHHETHYeCKyl0) dHEp-
THIO; TOPMO3sI eT0, BHIIeIAeM dHEPruio B Toil sre dopme. Jaer-
TPOAKKYMYNATOD 3apAKAETCA DIEKTPHIECKOI pHePrHeil I BRI~
RENACT JIERTPHYLCKYI0 SHEPTHIO.

3Mmecs Mbl oBeeM pPeYh TOMBKO 00 OHOM THIIE AKKYMY-
JATOPA HHEPIIIL, MMeIoImeM HeTOCPECTBEHHYIO0 CBARL ¢ HHEpP<
Oweil,— mEepImoRHOM  aKkKyMmyaaTope (MaxoBmke) !, xoTo-
PBIT cunTaeTcs ofHMM T8 caMBIX MEepCHeRTHBHEIX, MaxoBuxHE
CTOCOGHET KpPATKOBPEMEHHO DPA3BHBATH KOMOCCATHHEIE MO~
flocTd, mWepocTymEble APYIEM ARKYMYIATOPAM, DKOHOMIT«
HOCTh MAXOBIKOB YPE3BHIYAIIHO BHICOKA: IIOMUMO TOTO, UTO
OHN mmeioT Beicokmit KIIJ], 9TO — eAUHCTBEHHEE H3 AKRYMy=
JATOPOB, crocoOmEe aMERTHBHO HCIONH30BATEH (peKymepH~

! ApXeoyornyeckuMm PACKONKAMI YCTAHOBIEHO, UTO CAMENI ApeBHMEI
Ha 3eMJIe MaxoBUK OBLI H3TOTOBIEH MOUTH 5,5 THIC. AeT Hasat. 910
GLUI TOHYAPHBNT KPYT — MACCHBHENL JHCK N3 O00/KeHHON TIHNEL
[HAMETPOM O0KOM0 1 M ¢ KPYMNIBIM OTBEpCTHeM B IenTpe. Jumck, mo-
casKkenmbri Ha mandy, mocie PACKPYTKN HEKOTOPOe BPeMs Bpamai-
€, PACXONYsI HAKOIVICHHYI0O KUHETIYECKYI0 9HEPTUI0, T, €. BRIIOIEAN
POIHL MAXOBHKA.
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POBATH) MEXAHHYECKYH SHOPLHI0 MAIIIHBI Ha COycKax o mph
TopMosresnn. 1 HAKOHEH, HeT JIOCTATOYHO OMKOrO aKKyMymi:
TOPA, KOTOPHIL B MERbIIEN CTeNeHi 3arpsasHaT Obl OKpyIAi:
HYI0 CPEAY BPEARBIMIT BRIAGNEHUAMIT NP pafore, TeM Max0-
BEHRENE (Y70 UPESBHYANHO BaJKHO C HKOJOTIIECKOIT TOUKN
IDOEEA, BOCAMQ AKTYAILHON B mame npeys). MaxopHuHEO
SYMVISTODM  MOTYT UPUM#HATHCS ¢ OonbIIell (pcperTms-
STSX, SeM ABNTQTEAW APYLUX TUHIOB, Ha 00IeCcTBEHHOM
I xﬁcnapre—n llBTO!S)’(‘:lX n ])L‘.’ll»(‘OBbl.\' Mamu-
OM TPaECHOpPTE, TpaHcnopre crenuaib:
T — IIPOAPOMHOM, [OYTOBOM, HPOTYJIOTHOM
aasitsEoM, B GHt“pl‘OCHCTL‘.\HIX l{pi\TKOHpOMOﬂ'
DYSEOM HECTPYMEHTE m BO MUOTNX Jpyrox

SRRYMYIATOD MAKCHMAJIBHO ag-
C20iCTBO COXPAHATH HAKOIMIEHHYHD
. ISm=esme MaXOBOKA JOJRHA OBITB
SDHIEOEEOMY BpamaTeIbHOMY ABHKE:
==0, ST065! CONpPOTHBIEHIe BpameHHio
I MaT0o W He OKashiBaio 3aMETHOIO
0CTS ero aBmmeHmda. Hy/KHO TaKHKe,
OCTS IBI/KEHNA GOJbIIeil uacTH MAacChl
IM2ILEG BHICOKOI — TOr7ia HNpH OJHOH
ZOCTH Maxosmka B Hell Oyjer HaKOIIIEHO
0 EEHEeTHYeCKoit sHeprum. Jlms HOpMalb-
CEOEHOTO aKKyMYJIATOpa HeoO0X0mMo, 9T0-
CTaTHgecky H AXHAMHIECKH oTOaTamcHApO-
pOME WHepHNOHHOTO BpPANaTeNbIOTo JBIAe-
___°FE UyIer yuacTBOBATL elle M B BHOPAT{HOHHOM
PEEE. OTHIOZL He criocofereyomem adderrusuoMy €0
I ;L’mnaaepnfn_

2o n;:;?;;;iﬁu;, f’*iﬂ}’-?iyﬂﬂmp, OCHOBAHHEIT HA HHEPIHOH=

PaBEOMepEy 3 o ;’;"Bmla;"n OTIMYNe OT Tela, JIBNKYIIerocd

Teas uaepmocrnp._ f”-’f‘ﬂnexmo, MOKET JIETKO MEeHsTh ToKasi-

MEHHOIO MoMenTy x}JO"’“HT unepnuy, Taxne MaxoBuKH IEpe-

E¥I0 CRODOCTE Bpa HEPOUN TO3BOJNAIOT PEryfupoBaTh YIrIo-

CBOlCTRY 1R DALICHNA, 9T0 OMpejensier MHOLIC 110CAHBIC
€punonuoro ARKyMynATOpa,

Comirenne noTeps sueprmn

15, 9TO0BI Ik

"";”OUHJ:\Ir -lBéM\e.mre MAxXOBHKa CTaN0 BO3MOJKIIO OIHIKEe K

o3 T0TEp] ﬁ'y ffa1t B HLIOTOHOBOM NpHMEpE BPALIATONIErOCH
) > Hd TPeHNe BOIYKA), MOMEHT BHEIIHIX cu, peiicr-




BYIOIIMIT HAa MaXOBMK HHEDPIHOHHOTO AKKYMYIATOpE, AOAAEH
OBITL BOBMO’KHO MeHbmIM., MOMEHTH BHEIIHMX CHJ, HeHcT
BYIOIBX A MAXOBUK, 00YCHOBIMBAIOTCA MOTEDAMI BHEDIIH
I HEepPIUOnHOM akKyMmyasrope. IlocMoTpum, re #e Tepaet-
Cfl DHEPIUsA NPU BPAIHEHIN MaXOBHKA.

Bpamascen, maxosux npusomnt B ARNACHEE § OHPTAA0-
e CIOM BO3JIyxa, WA 9To, ECTCCTBEHHO, YXOIHT IHEDIUA.
Horepu, win conpornpienus, BOZEEKZWOINE TPE 270K, Ha-
SHIBAIOTCA  ADPOJMHAMMYECKUMH, WIN BeATHIADAOBELIME.
KpoMe semrmisnuonnsniz, ecTh NOTEPE GHEPIHE ¥ 2 ONOP2X —
NOMUANHAKAX, 3aBHCAINNE OT THIZ OHOD, Ecan 70 nogmen-
HHKN KaueHusd, 10 pHEPrUd YXOIET Bz NeperaTeiza=me mapn-
KOB INTH DOJHEKOB, ecill HOIIHIHERE CROTLASENE — 52 yiee
WIH JKUJKOCTEOE TPeHHe, ECAN MaTEETHHS — T0 22 ZEIpeass

BOXDEBEIE TOKI [PY BPRIIEENH B HOTS Z8M=0
Ha fleMuupopanne Opx BEODAONAT, 22 237E.
HO CONIPOBOATaET BpaIOieENe MaXOBEEA. OE
TEePH IpeHebperRIMO Maisl 00 CDABESEED © I=7

Momuocers noTeps B NEEDPONOEEET &
CHT OT INIOTHOCTH OKDPY;RAOmed CPEIEL
. BUKOM 1 Kojkyxom mi1s ofecmeSe=ms Mm=m
HOMKeH coctaniath or 4 g0 3% 1
Goapmen sasope B ABIReEMe BOS
DPACTYT TIOTEPI, A TP OYeHb MATEIX
CION rasa HAUWUHAIOT BIANSTE OJUE Ea I k
HyXa ymenniaer MOTEPH MOIMEQCTH Ea 20%. B
cpeie moTepn cummalores mourm 8 10 pas, a 3
B 7 pas mo cpapmenni ¢ BosgymEOE. Jdasse rTemmepatipa
OKPY/RAIonteii cpejsl BANAET HA MOTePH SEEPrun
npr —60° C no cpapHemmo ¢ 0ONYEOR ROMERTE
fypot (20° C) omn ypemmumpaorest Ba 17%, & mpm Temmepas
Type xunenus nopst (100° C) ymempmawres ma L1%.
MompmocTs noreps Ha BeHTIVANNI B BOTVIIEON cpele
ONPeNeNMeTeA Mo oyerylomeii goparyre:

N=5,36- 10~ mn*"P"" (1+4,4L/D) D** Bx, (3.1);

IMie n — yacrora Bpamenns Maxosuxa (of/yMmE), P — nanmes
nne opensr (n yonax or armocdeproro), L — mMupHEA Maxos
Buka (cm), D — mmamerp maxosuxa (o).

Ja MAXOBHKOB, BPAIIATONIMXCSA B TA30BON cpeje HOPMaTh=
HOTO JIABIOHIA, BHTINIANNONHBIE TOTePN cocTanasior a0 83%
00L{IX MexaHHYeCKux IoTepb, 9To Ouens mHore. Kaw se nx
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ymensumTs? IIpesiae ‘Boero, KOHEYHO, PATHOHANLHEIM BEID0-
POM 3a80pa MEAIY MAXOBHKOM H KOJKYXOM. Cnepxyer maberars
BCAKOro POJA NBMEHEHMIl COTeHHs 3a30Da, BEITOYEK, HITHIEE,
oTBepCTHIi B MAaXOBHKe, ocobexmo 6mma mepmpepum, TAS OK:
PY:;KHas CKOpOCTH BhICOKA. Ho Tax MHEOTO He BHIATPATE.

Jlatst MaXOBHROB OMIHAKOBOIO JEAMETPA MOIIHOCTS TOTEPh
Ha BERTINIANIIO B 3ABHCEMOCTH 0T OKPYRHOI CKOPOCTH U MO
HO LIPIMEDHO BEIPa3HTH (HOpMY.I0it

N=Fku®, (3.2)

rae k— roodPumueET TPONOPHIOHATEHOCTH.

Crano ObiTh, eclIm YMEHBOIATH OKPYKHYIO CKOPOCTS
BAiBOE, TIOTEPH yHagyT cpasy B 2°, T. e. B 8 pas. Ecum MEAAY
MAXOBHKOM I KOKYXOM HOCTABHUTH OTIOJHIITEILIBIE JErKml
KOKYX, BPAIMAIOMUHCA ¢ IOJOBHHHON CKOPOCTHIO MAXOBHEZ;
OTHOCHTENBHAS CKOPOCTH ymajer BABoe, a morepm (¢ yaeIodM
TOr0, UTO TPYIIUXCA O BO3AYX IOBEPXHOCTEI Oyner y#e
fiBe) JIOIKEBL yMEHBIIATECS B 4 pasa. 910 yike HeMaJo. IIpas-
73, HAIIIIe BPAIAIOMErocs KOjkyXa HECKROILKO yBeIHTIBaeT
TOTePH B HOAMNNHIKAX II COJAeT Psf APYIHX NOTeps, HO B
061mex norepn yyensmanTes Gores ey B 2 pasa. U mpH 9TOM
HE HY/RHO HIKAKOTO IPHBOJA [JIsl BPAIIEHIIT DTOr0 KOAKYXa —
OH BDAIIaeTcst CaM, yBIEKAEMBIl IIOTOROM BO3J(yXa, I IMEHHO
CO CKOPOCTHIO, DABHOII IIOZIOBHHE CKOPOCTH MaXOBIKA.

Onnaro manGonee pamkaIsHEIM 1 TePCIEKTIBIEM Peme-
HIEM BOIPOCA 0 CHIZKEHNN BeHTINIANUOHHBIX TIOTEPh ABIIET™
i BAKYYMUDOBAHNE ININ 3HAYNTENLHOE CHIKGHIE [aBIeHIA
::;;?;gp; Bpamenns, [l a1oro Kamepa ZOJKHA OBITH TepMe=
9aeTcs cha HEe Haf0 «BHIBECTH) BpallleHume — B 9TOM BaRII0~
i;smona = OBHAA TPYJHOCTE. Coana}ao HECKOIBKO CI0C000B
AKK OIIHOCTH U3 TepMEeTHYHOI KaMepsl MaXOBITHOTO

!{MYnmopa,

B Fe;?feTfnaﬁgail< BMECTe C BIeKTPOreHepaTopoM IOMenIanT
BHJIE JIEKTpude OpIycC, a DHEPrHi0 OTBOAAT IO IpoBojiaM B
CHCTEeMEBL p:fﬁomcxoro Toxka, Ha srom npmumnme OCHOBAHEI
yeax. B HEKOTOIOHlfle Ha MAXOBIYHBIX aBTOMOOGHIAX I rHPO-
PAaspe;ReEHEIM Bopm.\ H8 HIX KaMepa BpAaIeHUs 3aIojHsaeTcsa
MAaIInHEL, oﬁﬁm.ﬁolﬁ)ﬁou JLA Y GIIEro OXJIAASIOHIT DIEKTPO>
CXeMe HEBEICOR ‘CKGM A SIIEKTPHIECKON nepefadvu B u'ral(on
BOX ero 60Jlbmo’ro‘u A TSReNIa I JIHIIaeT n{axonnqnb{g npH-
nocrn. Heckomsro G S Bl e
YeCRUii IpmBop, ngme B 9TOM OTHOIIEHHH TIHAPOCTATH
THEpocTaT » HCDCHEKTUBHBIN [ MAIIMH C OCHOBHOM
P WIecKoli TpamcMumccneii, Ho ofa atm mpuBoja HE
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Pue. 15, Muepunomnniii m;uyny:mro}) ¢ repMeTHaanmeit Koprmyca npi puGere
MAXOBIKA

T0SBOTAIOT PA3BUBATH OONBIIEX MOIIHOCTEIL, HeoOXOJIMBIX,
HanpaMep, A DRCTPEHHOI NOABAPAAKRE (packpyrTkm) Ma-
XOBITKA. .

Wrorga Ban peisomTes 113 KaMePHI BPAIeHHs Ieped 00T
Hble YINIOTHEHNS, a BO3JyX, KOTOPHIil MOCTOAHHO IO7ICACEIBA-~
eTesl B BAKYYMHYIO KaMepy, HelPepEIBHO y/AalAeTCs HaCaCoM.
Ha srom mpummume ocmopama, HampmMep, TepMeTHIANHA Ka-
MEpHl BpAIIeHHs MAaXOBUMKA TNpPUBOJOB cucrem I'mpexra H
Trppexra, cosgammsix aNMIMIfCKAM KOHCTPYKTOPOM HHEPI-
OHREIX akkymyasropos P, C. Hiaproy. B aroif cmereme Bo3-
AYX M3 KaMepHl BpameHusl yAANAETCH HACOCOM, IUTATOMIMCH
0T caMoro maxosmra., Beifer (xomocToif XON mocTe pasroma)
TAKOTO MAXOBHKA mocTuraeT HecRoabKuX ameir. Ho meobxo-
TEMOCTH TIOCTOSIHHO OTKAYMBATHL BOBNYX, YXOI 3a BaKyyM-
HacoCOM YCIO/KHAIOT CHCTEMY.

Vmobree orTraumBaTh BOBAYX TOMBKO BO BpeMa padoTH
HHePOUOHHOTO AKKYMYJATOPa, & BO BPEMst JNIUTEABHEIX Bbi-
6eroB repmermampopaTh KaMepy BPAUIEHIST MaXOBHKA., 910
MOBBIIIAeT HKOHOMHYHOCTH OTKAYKHI II CINILHO yMeHBIIaer
norepm mpir BriGere.

OnEa u3 xoHCTPYKImiT, paGoTAIOMIX IO STOMY IPHHIIIY,
mpefcTaBiena Ha puc. 15.

Maxosnk 7 yeranopiieH B IOAMMIIHIKAY Ha OCH, COSINHEH-
Hoit ¢ kopnycom 2. Ha maxosmke sampemiena momymydra 3
MydTH1 cnemennst, gpyras noaryMydra 4 sakpenyena Ha BEM
XOIHOM Baxry, mMelolleM yINIOTHeHHe 5 (mampmmep, MaHKRers
moe), Ha Brixommom Bajy YCTAHOBIEH CTAKaH 6 ¢ JOMOIHN=
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TeLHBIM KOHTAKTHBIM yINIOTHeRHEM 7 B BH/ie TOPIOBOTO KOMb-
na (mampumep, ua pesussr). Ha Xopuyce 3aKpeIIeno
HETOABUIKHOS KONBIO 8.

Ilpu sapsKe MAxXoBHmKa WM OTAAYe WM SHEPrAm MOIy-
Mydhra 4 npmrara k moxymydre 3 U BHIXOXHOH BaJ COBJHHCHN
¢ MaxoBmROM. IIpE 2T0M BaJ TepMETHUDOBAH TOJNBKO Mai:
JRETHBIM YIIOTHEHTEM 5, %epea KOTOPOe, XOTh I B HeOOILIIoN
KONIYECTBE, BOB/yX BCe-TAKH MpOCAdmBAeTCs, B 0T0 BPEMT
VILIOTHHTNBHOE KOIBIO 7 MPUIOAHATO BMECTE ¢ BAJOM I HO
Kacaercs crakasa 8. Bo Bpems ke BhiOera MaXOBHKA Ban
BMecTe ¢ moaymydroir 4 mepememaeTcs BHU3, MaXOBHK oT-
COeJIMHFETCA OT BAJA, & KOIBIO / HPIKEMAETCs K cTakaly o
TepMeTH3HpysA Kopmye. BrmoueHme m BEIKIOYEHHE CIemIe:
HUA MOZReT IPOM3BOAUTECH, HApAME], Tealslo.

Tax kan BHIGer 0OBIUHO [JIUTCHA TOPasfo MOIbIIE, TeM pa-
f0Ta mm sapsyKa THEPIHOHHOrO ARKYMYIATOpA, CHIKEHIO
I0Teps mpu BEIGere Ouemb Bakmo, Ecm 0T6Op MOMIHOCIH
OCYMIECTBIALTCA THAPO- W BIEKTPOCHCTeMOiT Tubo KAKMM
BUOYNh W3 HUBKOMOMEHTHBIX yCTpOICTB BBIBOJA MOIHOCTH
(ommcammerx musie), To 3apAKY HHEPHIEOEHOrO aKKyMyJIATO-
DA YNI00HO IPONSBOUTE IPITBO/{OM BEChMa BEICOKOIl MOIIHOCTH

HATIPUMED, KPYIHSIM DIEKTPOJBETATENEM) 8a OTeHDH KOPOT-
0e Bpems. B arom caywae ommcaEmag KOHCTPYKINIA 04€HB
YRo0Ha, Tak Kak mMo3BoITET PACKDYUNBATH MAXOBIK HEUO
CPe[ICTBEHHO 3a BAl W OTKAYHBATH BO3IYX OJHOBPEMEHHO [
SapAmKoiL.

Ilepcmernpme: ramme MarmurHEe YIUIOTHEHHA, COCTOA-
MUe 13 MArHOTHON KHIKOCTI, HAXOMNAMIEHCS 3 MATHHTHOM
TOTe, CO3NMABAGMOM IOCTOAHHLIMEI MATHETAMI BOKDYT Balid.
i ;I‘mu;?gaﬂ RUJKOCT — 9TO KOIIOUJHBIL PACTBOD ¢heppirra
i ;I::H. ?aamepm Tactu, heppura HOMKHBL OBITH OFEHD
HT e Jm?fx AuxKocTs Oymer Hecroiikoir, Ho 1 T ymaoTHe:
e ocoﬁz}m HeJI0CTATKOB: MaKCHMAJbHoe JapjieHue He-
putexs ncma HHO NPH BEICOKMX yIIOBBIX CKOPOCTSIX; PACTBO-
3arycrers; Hpaercg B BaKyyMe, OTYEro KIJIKOCTL MOKET
mra‘ueTpe’m,&u BBICOKIX yIMOBEIX CKROPOCTAX 1 OOJMBUIOM
Goubiiny ,\;émuéaro--uwﬁxﬂllm\xo, HampmMep, A Tiepefavn
MOZKeT BEIZBATEL I;:areu) BEIOKN WOTepH B yIJIOTHEHHH, YTO

HanGenee mrre IDEB 1 BEIXOX W3 CTPOA YIIOTHCHIUA.
HAOLTIE creTeysy OI‘m‘6BaHYYM M03BOJSAET Aep/RaTh yIIOT-
1A Ba 0CHOBHbIX Tc THOREMN 3BeHbAME, Ix MO/KHO pasbnTh

Crsghom — o 1A — cib(hOHHEIe I BOIHOBEIE.

'rpyﬁua' KOTO )aaro rgq’PUPOBaunaﬂ yupyrag IjiacTHHA I
’ Pas CcwIbHo sedopiupyercs, coxpamAs YIDPY+
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Po. 16, Mepepaua npauenns wepea Kopuyo uygroit

1— NOBOAOK, 2 — cHab(OH, § — TepMeTHYHLIl KOpmye, 4 — MaxoBMK
Pitc. 17. Tep

uepes rep Kopmye wuygroit

I—BHomuAn oGofiMa, £— ruGKHMA cTaKaH, §— KOPHYC, #4— MAXOBHK, &=—
POIMKH MAN INAPHKH, 6 — TeHePATOP BOIH

TOCTH, H BTO CBOMCTBO HCIOJIL3YETCHA A TepMeTHaalum IpH
nepefave BpalleHHms B BakyyMm. LIpomie BCero mepejaTh H3
BAKyyMa IpE LOMOI(E cHAb(OHA BOBBPATHO-IOCTYHATENLHOE
mBiwRenwe. [lis 5T0Or0 BpAmAaTeNbHOe ABIGKEHNE HANO IpPeob-
DA30BaTh B BO3BPATHO-IIOCTYHATENbHOE (HAUpPHMED, KPHBO-
IMAIHO-IATYHHLIM MEXAHM3MOM), & 8aTeM IepefaTs C IO-
MOIMBIO0 cunbona ma BaryyMma, Ilocie 8TOro ero MoKHO CHOB&
Ipeo6pasoBarTs BO BpaIaTeNbHoe HIN HCIONL30BATE KaK BO3-
BPATHO-IIOCTyHATEIAbHOL.

Bpamarensuoe jpmikenne MOMHO IIEDEJIaTh depes repme-
THYHYI0 CTEHKY H ¢ HOMOIIBIO MOBOAKOBON Mydrer (pme. 16).
Ha ocEone moBoakoBsIx MydT CO3AHO MHOTO Pa3HOOOPABHBIX
CHCTeM @epefaunm BpameHms. VIX MOCTOMHCTBOM SBISETCH
BO3MOJKHOCTS IIOJJICP)KAHHES B KAMEpPe BPAMIEHNs BBICOKOIO
BAKYYyM8 W HAaJ€KHOCTH ero COXPAHEHHs, Hef0CTATOR ke
BAKJII0YAGTCA B HEBLICOKOM IEepeflaBaeMOM BpAI[Al0meM Mo-
MEHTe M yIrioBOil CKOPOCTI, T. €. B MAJIOI MOITHOCTI IEPeAATIL.

Ioxanyit, mepcnexrnsEee BCeX (HO TONLRO IOKA, TAK KAK
(TPOBHBIM COINEDPHIKOM» BCEX CIICTeM IepefaYl BPAIIeHH
Tepes repMeTUYHYI0 CTEHKY ABIAETCS MArHUTHOE YINIOTHEHHE
JUIs Tepejiaum BBHICOKMX MOIHOCTEIl I3 BaKyyMa) CHCTEMBI C
BonEOBEIME Mydramm (pue, 17). Temeparop Bomm — Kyaator
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pnmmucEoft opMEl, BPAIIAACh, meruGaer rEOxAN CTAKAH, op—
JaBag emy B CeJeHHH Qopymy KyraIxa — pmnmca, BEENEA=
o6oiina, uMes BEYTPeHHEE oTBepcTHE TaKoil sKe 9D
hopMBI, CCHEAUTH 32 BOJIHON, BOSHIKAIONIEll Ha CTAKAES p—
BpamaeTcs CUHXPOHIO reHepaTopy: st yMeHbIISH TpeHI==
MeK[y TeHepaTopoM, CTaKaHOM I 0060irMoil HaX0HATCH POTHIRE—
D10 KaR ObI BOXHOBASA Iepefada ¢ TepesiaToTHbIM THCI0M, paB—
mey egnEune (Kak H3BECTHO, BonHoBas Iiepefiaia TaRHe=
NPHrOf{HA AJIA Iepejfadn Bpamenusa 3epes repMeTHIEYIO CTeE—
Ky, HO TOJIBKO B OJ{HY CTOPOHY, TOCKOJDLEKY OHA obaagaer cBoii—
CTBOM CaMOTOPMOKEHHA P HCIOIb30BANIIH ee Kar yCKOPAI-
meit mepefiawm). BomHoBax MyQra Iepefaet G6mpmme Bpas
Ialonye MOMEHTHI IpH MOCTaTOIHBIX YTIOBBIX CKOPOCTAX)
7. e. G6apmume Mommoctw. CiaGoe 3BEHO BoJTHOBOI MY(PTEL
KaK I BCeX BOJHOBBIX mepefad,— HeBBICOKAA nonroneflnom
ru0Kore sBeHa.
WaBecren croco6 mepepadn BpalleHus Tepe3 repMeTuIEyo
CTERKY ¢ HOMOI(BI0 MargmrHsix Mydr. CTeHKa, 1epes KOTOPYIO0
MepefaeTCs BpAIGHWE MATHETHOH My(rTof, MOMAHA GBITE
HeMATHUTHO, 91005 Wepes Hee MPOHMKAIO MAIHUTHOO more,
¥ Ho J0JURHA MPOBOMETE TOK — MEATe GYAYT Gonbmrde HOTOPH
oHeprmM Ha Buxpesple Tokm. MarHMTHEBIE MY(QTEH X0pOII0
LepefaioT OoMbIIIe yriIoBse CKOPOCTIH.
npnngz?f,?e;?pm" B omopax XOTs OTHOCHTENILHO HeBeNHKE
ymm’meme“n Maxopmka B BOSAyMHOH armocdepe, HO (
Srite, 8 g onenmmunonnmx moTeph CTAHOBATCA OCHOB-
o B gxncraromo BEICOKOM BAKyyMe B KaMepe Bpamie:
Motraocre Tpammecm eMHCTBEHHEIMM IOTePAMI.
IPIMEHTeMEIY B lz‘iiﬂﬂ B I}omnnunxax xavenns, OOBITHO
Toh g e ecTBe OWOP OCH MAXOBHKA, ompefensierca

N=5-10~Gudo, Br, . - - .7 (33

rme G—
Rﬁa i drnn;g:: :;gggcm Maxosmka (H); w— mpmsefenmsit
wmuiics mpmMepHo or g OBO 1IIolxunalmnuax ravemns (maMeHA0-
Da MogmHIERKA) ;i — | mo 0,004 B 3BaBECHMOCTH OT KaIecT-
o —HYmosa;{ cxol;ocn, f:\?:,ig.: ara mog, mommEKOM (63),

orepm 5 e

muTH lﬁ,mff,fé’;ﬁ;{“ Omopax MOKHO BHAUATENHHO YMEHB-
Hus Bamos ¢ Bepruka CHeNUATGHBX HOJBECOB MAXOBUKOD.
HEIM H 3@@61('1‘1133511\1.?110“ S Feooic YIIOG-
mmBamme. B mact onme“’mnon SBIAETCA MATHIOTHOE IOJBO-
HeIonB3yeTcH Gomsm e BpeM; MArHUTHOE IOABEIIIBANIG
eif yacrrio B TOUEEIX mpuGopax. BakyyM-
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HAJ MAarHUTHAS OO/IBECKA MaxXoBHKa (ea HemocpefCTBEHHOTO
KOHTARTA C OIOPAMII IIPAKTHYECKN YCTPAHsET IIOTEpH DHep-
T Opn Bpamennn. PaspaboTamsl CHCTEMBI MATHUTHOTO HOJA-
BEIIUBAHNA ¢ NPUMEHEHHOM AHAMATHETIIKOB, II03BOJAIOIINE
¢BEIBECHTH) MaXOBHK 0e3 TBepJOro KOHTaKTa Mim ciaejamieil
CHCTEMBI B II0JI@ IOCTOAHHEIX Marmuros. OfHAaKo peadbHee
OPIMEHeHNe MATHITHOIl IIOJBECKN ¢ DOCTOAHHBIMII MarHHTa-
MUl COBMECTHO C ITOJ[UINITHIKAMIL.

He ouenn rakenbie MaxOBUKH MOKHO IIOJIBENINBATE B
BIERTPOCTATIIECKOM [OJI6. B OfHOIl U3 KOHCTPYKIHII TAKOTO
HO/[BECA MAXOBIIK, M3TOTOBICHHEII B BIJie I0JIOr0 Oepmiime-
BOTO IMapa, moMeleH B c(EPHIECKYI0 KaMepy H3 CIemualb-
noii xepamnkn. Ha BHyTpenmeil MOBEPXHOCTII KaMepPhl Pacio-
J0ReHB! TPH TIapsl YaIleo0pasHBIX JIEKTPONoB. Biarogaps
OUEHb MAJIOMy 3a30Py MesRAy MaxXOBHKOM M BHyTpeHHeIl
CIGHKOIT KaMepst (COoThie JONN MIIIMMETPA) SIEKTPOCTATH-
UeCKOe TOJIe (IOIBENINBAET» MAXOBIEK, KOTOPEIi BpAaIIaercs
0e3 compurocmobenms ¢ TBEpHOl TOBEpXHOCTHIO. Bymyw
PasOrHAHHBIM 10 24 ThIC. 000OPOTOB B MIHYTY, MAaxOBHR B
SMEKTPOCTATHYECKOM IIOiBECe ¢ BAKYYMHOIT KaMepoil Bpame-
HIIZ MOJKET BPAIaThesA MecAanaMu 0e3 CYIMecTBEHHOTO yMeHb-
LeHNSA CKOPOCTIH.

HUnrepecno rtamke KPHOTEHHOE IOABENIMBAHIE MAXOBH-
koB. [Ipuanun raxoro momBeca OCHOBAH HA MCIONL30BAHMIT
ABNGHAS CBOPXIIPOBOJMMOCTI HEKOTOPHIX MATEpPIAJOB IpPH
BEChMa HIBKIX TeMmmeparypax. Ecim Tero m3 cBepXmpoBojs-
ImEero MarTepuaja IMOMECTHThL B MATHITHOE II0Jde IPH HU3KOI
TEMIIEPATyPe, HAa ero IOBEPXHOCTH BOBHNKHYT TOKM, IIPENAT-
CTBYIOINIIe NPOHNKHOBEHNIO MATHOTHOIO IOJNs BHYTPH Tea.
Teno mopnCcHeT B MarHITHOM TOIe, He Tpebys s coeir mop-
FIEP/RRI MeXamnmueckoil omopsl. MaxoBmk B STOM ciaygae ma-
TOTOBJIACTCS 13 THTANA, MOKPEITOTO TOHKIM CI0EeM HHOOMS.
B xopmyce, rne om BpamaeTcs, TOAAEP/RIBAGTCHA TITyOORMIT
BaKkyyM & Temueparypa —269°. MarunTHOe TONe cO3JaeTCH
TOKOM, IIPOTEKAIOIIM IO TPEM IIapaM CBEPXIPOBOAAINIX 06-
MOTOK.

Onmaxo manGonee ITePCHEKTUBEH [ OUOD MAXOBIKOB,
paforaloniux B pakyyme, 0Co0HHO INIyOOKOM, METGJ, OCHO-
BAHEBIT Ha SBJICHIN CBEPXHE3KOTO Tpenus. [{exo B ToM, 910
¥ TENoro psajia Marepnajion (I pamee NIPIMEHABMIMXCT IS
TO{IINIIITHKOB ¢ TBEP/OIl CMAa3Koil B BAKyyMe) IpIl COOTBET-
CTBYIOIIEM NX 0OJIyYeHm, HAIPHMep, SAPAMIT TeJIsl I Ipo-
CT0 TIOTOKOM JIEKTPOHOB, KODPPNUINENT TPEHIA CHIFRASTCH
mpaxrauecku jo myuag. Cramo OBITH, BAaKyyM He TOIBKO He
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MBJIAOTCH IIOMeXOl, HO CIYKHT HONPeMeHHEIM YCIOBHEM J0-
OTIMEHNA CBEPXHIBKOTO TpeEHA, Ecmm TaKoii Merop Oymer
paspa6oTan, HHEPIEOHHEEE AKKYMYIATODPH (aKTHIECKH Ji-
ITATCA BHYTPEHHENX HOTEph SHEPLHHM, 9TO 00ecrevnT HM HOi-
it 100%-meit KII7I. Maxosmk Gypmer BpamaThbes IpaKTmie-
CKII TOJIHKO II0 WHEPINH. :

CynepmaxoBag —
TePCHEeRTHBHEIT MHePHHOHHBI aRKYMYJIATOP

Raxr maBecrHo m3 uanmkm, M060e ABHZKYIEECA TENO ABIACT-
€A HOCHTeNeM KNHeTHIecKoil sgeprud. Texa MoryT JBEraTbCA
II0-Pa3HOMY: IIOCTYNATeNHHO, BpAINaTeIbHO, IPOM3BONBHO B
IIOCKOCTH, BDAIMATECA BOKPYT HENONBIUKEON Toukm (Kak,
HampuMep, BOTIOK), ABATATHCS IPOMBBOIBHO B IPOCTPAHCTBE.
Camerit ‘mpocroit BH ABWKEHHS — HOCTYmATENHHOS: HPE
9TOM BCe TOYKH ONHCHIBAIOT OJWHAKOBEIE TPAaeKTOPHH, HMEHT
O/IHEAKOBEI® CKOPOCTH I yCKOPEHHMS.

HHETHIECKAs BHEPrHA NOCTYNATENbHO MBHIKYIIeroc
Tella IPONOPHUOHANBHA Macce m Tejda W KBajpaTy CKOpOCTH
U [BYIKeHHSA:

7=0,5mo?, (3.4)
8 er0 yReNsHAA DHEPrHA
e=T/m=0,5mv*. (35)

Tax, manpmmep, xasmrir KHJOrpaMM MAcChl aBTOMOGHISA,
ABIRYmMerocs co ckopoctbio 100 km/4, HAKamamBaer CO-
i CIJOpMyne (3'5) 385 Il aEeprum; camoiera, JeTAIEro
<o cropoctsio 1000 xm/ac, B 100 pas Goxsme — 38 500 [l
%eprnn, & KocMmueckoro Kopabms, mMeomero CKOpOCTh

lxam/c,__ THATaHTCKYI0 oHePrmio, pasmyio 50 mmm. [[xl
anepgfﬂ :;f: RILHEIE  AKKYMYJATOPH 9HEPrHH, INIOTHOCTH
T -'Iy*mmxogmx BO MHOTO pa3 HPeBHIIAeT MIOTHOCTH SHEp-
BA3ATHY BrOT : eKTPIIecKnx axkkyMynsaropos. Ho wax «mpm-
saTES HooyIpLl KRyMmyasaTop x mecty? Hapo KaK-10 (OPUBA-
Hee CHmy CA ARKYMYNATOD K HEIOABIKHON OCH, a yKe C

OxanTb SHeprmo.
cBoe ;fxi‘;l::nnﬁ:x) «?p UBS3aHHEIMH», MAacchl C€pasy H3MEHAT
CTpeMIenns nn Ha Kpyrosoe m HAYHYT HATATABATL HATH HB-32
prunom—ﬁgmﬂ’c” npaMoanHeitno, B aTom mHarAre BCA

cumraTy IoixyvaeTcs oueHbL OodbmmM. Heam mIpo-
CIITY, BRIBEIBaeMyio JBHKymIEHicA MO OKDYKHOCTH
pammycom 1 m Maceofr ¢ OPOHATHIMI DAHE® CKOPOCTSMH, TO
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1 xr Maccrr aBTOMOGUINISA HATAHET [a’ke HEBECOMYIO HATH C
cmnoit 7,7 xH, 1 xr maccer camonera — 0,77 MH, a xocmuye-
exoro kopabas — 1000 MH. 9roro, KoHedno, He BEIAEP/KHT I
CaMBIf IPOYHBIA KaHAT, 2 BeJb MBI CINTANN HUTL HEBECOMOIL,
HA CAMOM [eile I OHA cama Oyjer yCHINIBaThL CBOII JKe HATAT.
Jl1a peaNbEEIX KOHCTPYKIUE MAXOBHKOB HANPS/KEHIS B Ma-
Tepuajzie NPH BPAIEHUN PACCIUTHIBAIOTCA 10 (opMy’de Bpa-
MQAIOMErocss TOHKOrO KoJbIla: OHH OyAyT HPONOPIHOHANHHBL

KBaJipaTy JUHEIHOW CKOPOCTH, T. €. HAKOIVIEHHOII KHHeTHYe-
CKOIf sHEPTHHA:

=pv?, (3.6)
TJie p— WIOTHOCTH MATepHajia KONbIa.

Pamguyca xomsma B (opmyne Her, SHAUNT HANPSKEHHS
BO BpamiajomieMCs KOJNbIE He BaBHCAT OT €ro pasMepos,
4 TOIBKO OT INIOTHOCTH W KBajpara ckopocrm. Ecam Bemos-
HOTH, 910 e=0,50° a v*=e/0,5=2¢, T0

0=2pe. (3.7)

CMEICT TaKoB: ecim HYKHO HAKONHUTH 0OIbIIe DHEPIHH,
T0 B CTONBLKO 7K€ pa3 NPHXOANTCS YBEINYHBATH IPOYHOCTD
MaTepmana MaXoBHKA.

Teneps, sras, kakmyM 0GpasoM HAKAIIMBAETCH KOHETIYE-
CKAA 9HEPTusI BO BpPANIAIOIMIEMCSI MAXOBUKe, 3aJaJNMCH BOI-
POCOM: 10 KaKOrg ske Impejesa MOMRHO (HAKATHBATH) B MAaxo-
BIK sHeprmio? Uro memaeT OeCHpefeNBHOMY IOBHIIIEHHNIO
IIOTHOCTH ero 9Hepruu? OTBET TONBKO ONUH — IPOYHOCTH
MaTepuasa Mmaxosmka. IloBEImAas BO CKONBKO-HHOYyAh pas
INOTHOCTH SHEPIUI MAXOBHKA KOHKDPETHOI (DOPMEI, MEI moumss-
HBl PACINIAYMBATHCA TAKHM jKe YBEIMYeHNEM ero HPOYHOCTH.
Hampmmep, wmarorosms  MAXOBHK — KONBIO Wa  cramm
(p=7,8 T/M’) u BIcumTaB HANPA/REHNA B MaTepmaie, noIy-
9aeM, 9T0 st maoTHocTH sHeprmu 380 JUK/Kr manmo mMers
Konemo mpoumocteio me memee 0,6 xH/em?, mum mimormEoeTm
38,5 meic. [Ik/xr — 0,06 MH/cnm?, a mas 50 wmm. Jiw/xr —
78 MH/¢m®. CoBpeMeHHAs TeXHHKA IIOKA MOKET YHOBIETBO-
PUTH TPEOOBAHMAM NPOYHOCTI MATEPHANOB TONLKO A Hep-
BEIX [IByX CIlyuaes, HO BTO TOJABKO WOKa *...

3BECTHO, UTO MAKCHMANBHYIO NPOYHOCTH MOTAIN PABBI-
BAGT B BUJE JOHT Win IPoBOJOK. JIeHTa wiIm mpoBomoka Gia-

2 Cefuac yike cosmansr 06pasnsr BOMOKOH, CIOCOOHEE ofecments Teo-
POTHYECKYI0 mIoTHOCTH dHeprmm 15 M/x/kr. BTo yrueposmste Bo-
TOKHA €O CTPYKTYPOIl anMasa. TeopeTnIecKn IUPeICKAANE! MaTePHa-
a81, cnocoGHbIe ofecneunTs MIOTHOCTH dHeprmm 60 MJl/kr.
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rofaps cmoeir BEyTpeHmeft crpyKType, ofpasosammHofi XomoA-
HOIt OpPOKATKOIT M BOJOUEHIEM, HMEIOT IPOYHOCTh, B HE-
CKONBKO pas MPEBHIIAIONYI0  HPOYHOCTH  HCXOJHOr0
marepnana®, Hax H3roroBNTH MaXOBMK H3 HPOBOJOKH I
aenTsr? Ha derknmit menrp (mampmMep, KaTymiky u3 jIOpaiio-
MOHOS OJI0 ITACTMAcChl) HABHBAETCA TOHKAA JeHTa NN
NPOBOJIOKA, Npe/BAPUTENbNO0 cMasaHHas KiaeeM. Hireil Joi-
REH GBITH JOCTATOMHO SIACTHUHEIM, 9TOGHI BATMOMHATH COOOI
3330pBI ME/KAY BHTKAME JEHTH, 00pASOBAHHEIe HEO[MHAKO-
BEIM pacIINpeHneM BHTKOB pAsHOIO JuaMeTpa Ipm Bpamie-
o, [IpoBomoky (mmm 0606 BOTOKHO) MOKHO HAMOTaTh
TaK, 970 06a CBOOOHEIX KOHNA OKAsRyTCS HAa BHYTpEHHEIl IO-
BepxHoCTH 0fopa. Takoe saKpeImIoHWNe KOHIOB cOSHaer 0ua-
TONPHATHEIE yCIOBHA pabOTH MaxXoBHKa, m3bapiuas 0607 OT
OIIACHEIX yB3IIOB M CKPYTOK Ha mepudepum. Jmsa «mopzKaTaa?
BHYTDEHHNIX BHTKOB K BHEINHOM, T. €. JUIA yCTDAHEHIs pac-
CI0eHNA 000fa IpH BpameHHNH, TacTO MCIOIL3YIOT Gailract.

Vcnsrramms Takmx BOTEIX MAaXOBHKOB HA PAa3psiB  IpH
BPAIIGENH NOKA3adH, 9T0 MIOTHOCTH HEPTHH B HUX IOYTH B
6 pas BEume, wem y MaXOBHKOB, HBTOTOBIGHHBIX 13 BEICOKO-
KauecTBEHHOI, HO MOHONUTHON cramm. OmEaxo caMoe TJaB-
HOe B TOM, 9TO BATOIl MaXOBHK COBEepIIEHHO GeaomaceH IpH
PaspriBe.

MaxoBukn, msroToBeHHEIE H3  CJOHCTO-BONOKHMCTBIX
KOMIO3UNMOHHBIX MATEPHANOB BHICOKON IPOYHOCTH, HAKAL-
JIBAIOMIEe SHEPIHI0 ¢ IOpasfo OOJNBIIEHl MIOTHOCTHIO, YCM
00BIYHEIE MOHOJUTHEIE, n obnxajgaiomue 6Ge3omacHbIM pasphbl-
BOM, IoNMyuwim HasBanme cymepMaxoBHKoB. Mes m ycrpolicT-
BO 0e30IacHoro BHTOrO MAXOBHKA — cymepMaxoBEKa — OBLII
SaABIEHEI He3aBHCHMO 1 IpaKTIueckn ofHospemenno B CCCP
1 CITA: » mae 1964 r. apropoy xumrm u B smsape 1965 .
ﬂMeana{meM T. Peitaxapronm. Ilepsas myGmurara mo dTOMY
Bompocy * ormocnres x 1965 r. Hago sasernrs, uto nmrie Ma-
XOBIKA msBectHr! ¢ 1883 r., HO MO YCTPOHCTBY 1 {OCTITaeMOi
T(eJIX ORN He WMeMI OTHOMEHMS K CyImepMaxXoBHKaM.

Bnonu% I(I:J‘I);?;iocm 9HEPIrHH CyIIecTBYIOIINE CYIIePMaXOBHKH
€PIMBl ¢ JYYOIIMH 9JIEKTPOAKKYMYJIATOPAME:

y -
g:ﬂf;::c:a:zgﬂ OPONBBOANTLCA JEHTA M3 aMop(HOro MeTamia —
oK setnin CTy*mm:oro CBEPXOBICTDEIM OXJa/KeHHeM DaCHBLIeH=
IYeRaRToR Hew inu Ha Bpamaromenmcs Oapabane. Taxas Jenta Bh-
aTo mleanbnm‘ip PRIBHOII, OHa OYenp IpPOYHA I HEeAopora; MO;RANYil,

& Car: Pyaua H B“al'\"depfmﬂ JIA CYIEepMaxoBIKOB.

IBITATORos — T AXOBIK — ONACHEL KOHKYDEHT CYINeCTBYIONIX
eif,— Haobperarens i pammomanmaatop, 1965, N 12, c. 4—T7,
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ona y EEx poctnraer 200—300 teic. [IKk/Kr, & y HEKOTOPHIX
ofpasmon pmaske 650 Tnic. Im/mr (180 Br-a/xr). B moenen-
Hee BDEMs CIIEI[IAITHCTEl BO BCEM MUpE IIOYTH HOJHOCTHIO Te-
pemuin Ha paspaboTky 0OONKOBBIX CYNepMAaXOBHKOB, HaBH-
THX 13 PAsMHYHBIX IPOYHBIX MATEPHAJIOB — IPOBOJOKH, JEHT
MeTrIacca, BOJOKOH CTexya, Gopa, yriaepopja, KBapma H B
TePBYI0 OYepeflb U3 TAK HA3HIBAEGMOTO KeBIapa, KOTOPHIT MpH
Majoit mroTHOCTH — mpmMepHo 1,3 kr/mM® — obmajaer ovueHs
BEICOKOIT IPOYHOCTHIO — cabimte 2 kKH/MME.

Cosfias cBepXIpOUHEBIe BOJNOKHA, CBEPXCHIBHBIE MATHMTHI,
CBePXHM3KOE TPEHNE I CBEPXBBICOKMIT BAKYyM, TeXHIKa Ce-
TOJHANIEET0 MHA CIOBHO m03a00THIACH 00 MHEPIHOHHEIX aK-
RyMyasitopax, ofecneunms mM OJiecTANIEE TepCHeKTHBHL Ha-
K@ jK6 OCHOBHBEIC HpPOGIEMEI HAJ0 PA3pPENINTh, YTOOBI HOIY-
TITh HHEPIHOHHBIE AKRKYMYJATOPHI C CyIePMaXOBHKAMIT
BHICOKOH 1 CBEPXBBICOKOI INIOTHOCTH SHEPIIH?

Hlemo B ToM, 4WrO TpHm BpAIEHME CYNEPMAXOBOKA €ro
BHENIHNE BHTKH, cyjs o gopmyse (3. 6), HanpsKRens: 60iab-
me BEyTpeEENX. C OJHOII CTOPOHEI, 9TO XOPOIIO, TMOCKOABKY
TAK0® pacmpejielieRTe HaUpsKeHmiT obecmeunBaer Geaomac-
HOCTH TP NIPEBLINIEHAN JOTYCTHMOII CKOPOCTH BpAINEHHA I
Paspymenun cymepMaxosnka. IlepBEIM paspymiaeTca Hanoo-
Jee HANDSIKEHHBIH BHemEmit BuTOK®. OrTchomsmmiica KoHell
JEHTEl OTXOJNT OT OCTAILHLIX BHTKOB I, CTPEMACH ABHTATh-
Cl 0 HHePIHN NPAMOJINHEIIHO, NPMRIMACTCA K KOPIYCY ©
ROcTaToOIHO Goubmioil cmioit. TpeHHeM O BHYTPEHHOIO IH-
IMHAPAYECKYIO IOBEPXHOCTH KOPIOyCa OH, KAaK TOPMOBHOIT
JOHTOM, aBTOMATHYECKH OCTAHABIMBAET CYyNEepMaXoBHK. IIpm
9TOM OCHOBHAsS Macca CyIepMaxoBHEA ocraercd mexoir. Korma
CyIePMAaXOBHK WUSrOTOBJIEH HB TONKHX JEIKHX BOJOKOH,
CKIGEHHEIX MRy co6oii, OE MOKeT DPA30pBAThCA W TON-
HOCTEI0. XOTS OCKOMKOB B BTOM CIydae He o6pasyercs, HO BCA
HATpysKa, KOTOPYI0 MIHOBEHH® JI0 PA3PHIBA HECIO Telo cymep-
MaXOBHKa, CPAsy ke (IepeKIaf[BIBAeTCH) Ha KOPIYC, KOTOPHIL
MOKeT STOr0 He BEI[epKaTh. JTOT CIydail Topaspgo omacHee
IePBOTO.

Opnmako, ¢ Apyroit cTOPOHEI, TaKOe PacIpefeneRe Hamps-
eHHsA cnocofCTBYeT PACCIOeHNIO CYIIePMAaXOBUKA HA OTeldb-
HHI® KOJNbHA. Benn BHEMENE BHTKH HANDAMEHHl, a CIEH0BA~
TeNBHO YOpyro AedOPMUPOBAHEL, PACTAHYTH, Gonbme BHY-
TPeHHNX, W MEJK[y BOTKAMH HOABIAIOTCS 8a830PHL. 9TO

5 Cnenyer 8aMeTnTL, 4TO ¥ OOBITHEIX MOHOJITHEIX MAXOBIIKOB BHYT-

PEHHHO® ClIom HAOpPAKEeDBI Goapme I PaspymeHne HATHHAETCA
HTMEHHO ¢ HOX,
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Prue. 18. Cynepaaxonux ¢ Gamracrom
1— qenTounmil 0fox, 2 — nenTp, § — yOpyroe speHo, 4 — Oammacr

ABICHHEE CO3AET OCHOBHEIE TPY/JLHOCTH IPH COS[AHWH CYIep-
MaXOBIKOB,

HKax Goporsca ¢ arum seienmem? O6 ogHOM U3 peruenni
MEL y7Ke yUOMEHAIN — IO 000, HAMOTAHHEIA U3 JOHTH ML
BOJNOKHA, MOJKIAMBIBACTCA GaIacT — THAMKeIse COTMOETH H3
CTAIM WIN CBHENA JIHG0 MOPOIIOK M3 HTHX METaiioB Ha YI*
pyroM ceasylomem. Opma ma KoHCTpyKumit GammacTHpoBaH=
HOTO CymepMaxoBmka mnpefcTaBieHa Ha puc. 18. Ympyroe
KOIBI0, YCTAHOBNEHHOE MEMAy 6anIacToM H IeHTPAIbHBIM
AHCKOM CyNmepMaxXoBHKA, CIYKHT WA KOMIEHCAIIH 3as0pd
U3-38 HEONHHAKOBOrO YIPYroro PacliupeHHs AHCKa H obona
U Hajeskmofi (mkcammu ofoja m Oamracta Ha jmcke, Bair-
JACT KaK OBl «IOAmMaeTy Ipu BpamleHNH BHYTPeHHNI® BHT-
kIl K BHENHWM, ofecmedumpasg HAMOTKe INIOTHOCTH H HEepac-
cioenme. Cam Gamnacr Toe HAKAaIIHBAeT HOCTATOYHYIO
9HEPTHIO IpI BpaIIenmy,

Onmmaxo obecrewmsas mmormocts HaMoTammoro 060K,
Gammacr YXynmaer ero GesomacmocTh. V3-3a «IOJKHAMAd
BHYTPEHHUX BHTKOB K BHENIHNM IepBHe HANpsKeHsl 00Ib-
Ille, [en BTOPEIe. A 910 sHAWUT, YTO IPH IPEBbILEHHH AOLY-
CTIMOM CKOPOCTH DaspyInenne HAUHETCA C BHYTPEHHHNX BHT-
KoB 1 Gyner mocutn Karactpoduueckuil Xxapaxrtep — cymep-
MaxoBUK Gy/ier pasopeam memmkon. HKax MbI yiKe TOBODIIH,
Razke IO PA3PHB cymepmaxoBHKa JaTeKo He TaK Omace,

KaK paspnis MOHONUTHOro MAXOBHKA, HO JydIDe, KOHEUHO,
KOrZla paspeIBaeTCA TONBKO ero BHEMIHAA 4acThb, 4 OCHOBHAA
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Macca ocraercs memolt. (ClopeTcrumm yYeHLIME paspaboral
MOTON W KOHCTPYKINI CyHepPMaXOBHKOB, 00ecIeYnBalomue
HBpaccioeHme BuToro obopma 1 0esomacHBII pasphB Ma-
X0BmKa °.

CyTs 8TOTO METOJA COCTOWT B TOM, 9TO INIOTHOCTH HABHB-
Ki ofecneumsaercs IojkaTHeM He BHYTPEHHHX BHTKOB K
BEEMIENM, a HA060pOoT — BHEMIENX K BHyTpeHHmM. [locTHra-
6TCA BTO HABMBKOIL JEHTHI I BOJOKHA (IPOBONOKH) ¢ pac-
YOTHEIM HATATOM HA YOPYrylo HeHTPATbHYI0 YacTh — CTYHH-
ny. Harar sasmcur or MEOrEx )akTOpOB — MOAATIMBOCTH CTY-
oansl, OPMEl CeYeHHA HAMATHIBAEMOIO 2JIeMEHTa, TOMMHHEL
707 HABUBKM It T. II. B cpegHeM aroT HATAT PaBeH HOJOBHH-
HOMy OT MAaKCIMAJIBHOTO HATAra BHEITHEr0 BHTKAa CylepMa-
X0BHKA IPH BPAI@HIT.

Mocme mamoTkm crymmma m 9YacTh BHYTPEHHEX BHTKOB
CHATHI, & BHEINHIE BUTKN PACTAHYTH, IPHIEM MaKCHMAaIbHO
DACTAHYT CAMBIl BHEIIHNII BUTOK, W HANpPs/KeHHUEe B HeM OpH
8TOM COCTABIAET BCEro JIIIb HOJNOBHHY oT paGouero. ITpm
PasroHe cymepMaxOBHKAa 30HA PACTAMKEHHA IOCTENEHHO Ie-
PEXO/iuT Ha BHYTPEHHIE BUTKH, a 38TeM M HA CTymnny. Brem-
HUOH jKe BHITOK HOBHITIAeT CBOe HATPSKeHHe 70 pabodero.
Yrobs Bech ofoyy me oTcuomiicA OT CTYIHIBI, MaTepuat
TociefiHell BRIGHpaercs: Tak, 9T00B €r0 yIpyroe yAIAHeHHe
opu Bpamermu Gbuto Gombme, dem y oGonma. Taxme marepma-
UBl MMEIOTCS — DTO AMIOMUHNEBbIe W MarHHeBble CIJIaBEHI,
mracTMacesl. OmmcasHEli MeTO] MO3BOJAET COXPAHHTH ILIOT-
HOCTH HABNBKH I Iocajkd o00fa Ha CTYNHIY Ha BCEM AHa-
magoEe padouux cropocreir cymepmaxosmra. IIpm sTom mep-
BEM Gymer paspriBaThesi BHeDIHHIT, Ham0oNee HArDYKeHHBIE
BHTOK,

dror ke sPderT — HEPACCTOSHN® HAMOTKN I paspyme-
HHe BHEINIHEro BHTKA IEPBBIM — JIOCTHTAGTCA HAMOTKOI
JeHTH WIHN jApyroro rmbKxoro sieMeHTa BoobOme 0Oes marsra,
HO CO CKIeifkoil BuTKOB dIacTHIHBIM KieeM. Ilpm stom Toi-
muBa cKaeitkn pomxma cocranaate 10—30% or Tommummm
aenTel. Crom amacTmumoro Kies HIPAlOT POJMb KOMIEHCATO-
POB Ba30pa Mesky BUTKAMHE TPH BPAMGHAHN, DACTATHBAACH
npu pasHoil pehopmanun BUTKOB, a Tawke ofoma m crynm-
nel. OmHako wanmume O5IACTHYHEIX CI0GB  MEJKAY CIOSME
paboueil JeHTHI nMeeT W OTPUIATENbHBIE CTOPOHEL Y eilsb-
Hasg Macca 060jia CTAHOBHTCHA C HAMH HEBBICOKOiI, BO3pACTa-

8 Cm.: I'yava H. B., Ouan M. 0. K Teopnu nanoriu poropos.— Mexa-
BEKa Mamnn, 1978, o, 53, ¢. 43—50.
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er ofrer cymepmaxopmKa. Vs-sa MOATIMBOCTH CIOEB MO-
ryr Hauarhed KoneGAHHS BHTKOB APYT OTHOCHTEIBHO Apyré
HapymaeTca GanaHCHDOBKA. TaKoil MeroJ NpHMeHHM TOIb
KO B OYeHH KDYHHBIX CyIePMAXOBUKAX, I/[¢ YIJOBEIe CKOPO:
CTH HEBEIHKIL.
BHemEme BETKE JeHTH Jaike B cydae CyIepMaxoBHKa
C NpeJHATATOM KpemsTCs CKiefioff. OfHaKo KpemJends
TOIBKO CKIEiikoit 060CHOBAHO ONATH-TAKH JIHIIB UL KPYnﬁ‘
HEIX CyIIeDMAXOBHKOB, IZie HOPMATBHOE yCKOpeHHe OpH T0
7Ke OKDYKHON CKOpPOCTH MeHbIIe, deM HA MadbIX. CHoBa
BIMAHNe HHEPOWH: HA MAaJbIX MAaxoBHKaX, BpamaloNuXcA
C BBICOKON YIJIOBOH CKOPOCTBIO, MaTepmambHasg TOUKA CBO~
DAYNBAET ¢ €CTECTBEHHOrO, HHEPIUOHHOTO ABIKEHIs Peai,
YeM HA KPYINBIX, HO Me/UIeHHO BPAITAIONINXCH MaXOBAKAX:
A OKDYKHAH CKOpOCTB, ONpENeNAIomas IIOTHOCTH pHepran
MaxoBHKa, B 0BOHX cayduasx opmEaKoBa. llosromy B KPyZ”
HEIX CyIepMAaxoBHKAX KOHem JEHTHl OyaeT CTPOMETECA
OTKIIEHTHC OT ero ofoja MeHbIe, deM B MeJKHX. Bpamano-
My 3eMII0 MOKHO yOOFOONTH OYeHH KpYIHOMY MAax0-
BAKY: OHA TAK INIABHO (YBOJWT) Jeykamme HA HeH MpPeAMe:
THL OT WHEDIMONHOTO MpAMOINHEHHOr0 MBHKEHHS, IO MBI
He TYBCTBYEM ec BDAIIEHWs, 4 Befb, HAXONACH HA DKBATODS
MBI MIIMCS C OKPY’KHOIi CKOpOCTHIO OK0mo 500 n/c, HAKAI:
JIIBAS KUHETHYECKYI0 9HEPrHio, COM3MEepHMyIo C xopomrEM
CYIEPMaXOBAKOM TOif 7Ke MACCHI
Ha mamsix cymepmaxosmrax OpUKIeeHHBIH KOHeT| JeHTH!
OpH BPAIIEHAN 0GSBaTeNHHO OTCIOMTCA. 1109TOMY BHEITHH®
BHTRH JIEHTH IPHXOWTCS GaHAa/KMpOBATH BHTKAMII HTPOBO-
JIOKH mim BosokEa, Marepmanm Gampmaska nopKeH AMETh yII-
Dyroe yiImmenme mpm Bpamermm (B OTMYme OT MaTepHAald
CTYHINE) ¥yTh MEHBIIee W paBHOE TAKOBOMY y MaTepua-
M4 JenrE. B xawecrse Takoro Gampmakmoro MaTepuaia AL
JEHTHL M3 CTANN W MeTryiacca MOJRET CILyKOTh TOHKAsA BRI
COR%npoqgag UDY/KEHEHAS IPOBOIOKA, KeBIap.
Ham:;\‘;mnc%’:;PM.axonnxa, HaMOTAHHOTO H3 JIEHTEl C Hpef-
AARUPOBAHHEIME BHEIIHMMH BHTKaMH, Opei-
CTaBlleHa Ha puc. 19,
HOI{gfofﬁ(Zeniziﬁ:“ CYIePMAaxOBHK W IEIHKOM H3 IpPOBO-
Ha po.%0 npenc-rgi;mm UOKA3ANA HOMIOXHEe DesyibTATEL
BOJIOKH ¢ Hpe.llHamron(:H CYHEPMAXOBHK, HABHTHLf 13 MPO-
Kicex. Bamrpasosnn U CKIEHKOii BHTKOB SIOKCHNHEIM
cTRYeT lOGianT 171 30HA Ha Cevemmm o0ofa COOTBET-
s A HaUpKeHAH C/KATHA BATIKOB OpH HOKOS-
meMcsA cymepMaxoBuie, Cynepmaxosm( OopefHasHadeH IIA
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Prnc. 19, Cynepmaxonur ¢ Ganpaiom
1— menTp,
2 — nenrounsit oboxu,
¢ — npoBostounIlt GaHnaK

Pne. 21. NpoBoIouYEmM® CcymerMsTo=mw

C KOHIAMI NOX HABHEE0H

1 — mexa,

2 — pad,

§ — oOHYHAA HABMBRE,

‘a— K NEBTDPY (cTpess
HASAHO HANDABICHNE Eazmwsxm)

Pnc. 20. Ipononounsfll cynepMaxosaxs
1 — OenTp,

2 — B0HA PacTARYTOIl OPOBOIORE,
8 — BOHA CiKATHA

makomnesns 1 xBr-u smeprum, macca ero 31,5 xr, nmamerp
0,607 », ymensmas macca mamorru 6,16 xr/m:®. Bosmoxma
HaMOTKA, obecmeumBalomas i GOABIIYIO YAENLHYIO Maccy.

Kax Gsulo cxasamo BelIIe,

OPOBOJIORY merecoo6pasEo

MOTAaTh TaK, 9ro6sl o0a CBOGOAHBIX KOHIA OKABANNCH ¥
BHYTpeHHeil YacTH HaMOTKM, T. €. y crynnusl. Hecmorpa na
‘KQIKYIIyIOCs HePeajlbHOCTh OCYIIEeCTBIEHHs TaKoil HAaBHBKIH,
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€0 MOMKHO JOCTHTHYTH, €CIM HAMATHIBATH BHTKH IPOBOJIOKHE
TaK, KaK IOKasaHo Ha cxeme puc.21. Hanpasmenme cTpelox
HOKasKIBAET HOCIENOBATeJbHOCTh HAMOTKA. BmpaEO, 9TO OC-
HOBHAS 9acTh MpPOBOJIOKA HAMOTaga OOBIYHEIM CI0CODOM,
T.e. OT HeETpa K mepudpepmu. Ho mpaBElf TOpIHOBEIL CIOH,
IEPUHOX B JUaMeTp NPOBOJOKH, HaMoTaH Hao0bopoT — OT
nepudepnn Kk neHrpy. MokHO Tak HaMaTHIBATH Jame HO
BeCH CJIOH, a HECKOJBKO BHEINIHEX BHTKOB — TOr0 JOCT&-
TOYHO, 9TOGHI KOHEN IPOBOJOKE OBLT HaJeKHO B3ajeNaE H
He BRICKOYWJ IPH BpAIeHHME cylNepmaxopdka. MoraTs HpO-
BOJNOKY CHADY’KH BOBHYTDb MOKHO DAasHBIMH CIOCOOAMH.
B wacrHOCTH, MOKHO YKDEIHTH KOHEI IIPOBOJOKA HA IPABOH
IMeKe CyIepMaxOBHKa H BpamjaTb ee B CTOPOHY HABHBKH
OCHOBHOro MaccmBa oboma. Ilocie HaMOTKH TOPIOBOrO CIOA
€r0 Hajo OPOKIeHTH, KaK, BOpOYeM ® Bech obom, mIA Ha-
IIeKHOCTH (PHKCAUAHE BHTKOB.

Crperierme ofecmednTs HepaccloeEHe BETOro 000Aa
OPEBEIO K COBJNAHNIO TAKEX SKBOTHYHEIX KOHCTDYKIHH, Kak
HEKDYIIHIe CYNePMAXOBHKH. OTH CyOepPMAaXOBHKH HMEIOT
MHOTOCIOMHEIX BATOH 0007, CMOHTHDOBAHHBIi Ha CTYHHIE
C B33apaHee DPACCYATAHHEIM YHCJIOM CHHI. Pafgmyc BHYTpPEH-
Heil IIOBEPXHOCTH BHTOro 000ja MeHbINe pajHyca CHOHN, HA
KOTODEI® NOJKeH MOHTHPOBATHCA 000[, H MOCHe yCTAHOBKH
Ha cmmner ofox mpmEEMaer mekpyrayio gopamy. Horma xe
CyIepMaxOBHK BpamaeTca Ha pACIETHOH CKopocTH, 060f,
CTPEMACE pABNATECA pAaBHOMEPHO, mpuHaMaeT (opMy, 0IeHE
0umskyio  oxpysmocrnm. CocenEHe ciom 06O TPEHEEM
YAePRUBAIOTCA MeKAy cofoif, a BHyTpeHHHmI cioif 000fa
OPHKJIeNBAGTCA K COENAM WM YAep:KHBAeTCs Ha HAX CHION
TPEHHA,

Ha puc. 22 mokasaHE! PasHBIe BH[BI HEKPYIVIBIX CyOep-
MaxoBukoB. Ilosmmms ¢ — ru6kumit BETON 060N, 6 — y3ex C
HCTHIDEMS CHMNAMH, ¢ — CyHepPMAXOBHK, COGDAHHEIA M3 STHX
KOMIIOHEHTOB, 2 — CyNOPMAXOBHKH ¢ TpPeMA H ABYMsd COHIA-
MH, 0 — cymepuaxoBmx, BpaIjalomuiicA Ha pacyeTHOH CKO-
POCTH, NPWHABIWH Kpyriyio (opmy. XoTa 5TOT BUJI OTHO-
CHATCA K CYNEDPMAXOBHKY C 9YeTHIDbMs COHOAMH, TaKasd 7Ke
dopma oboma Gyner OPEHEAMATECA OpH JoOoM vHCiIe CIHL,
€cian mapamerps ofoja m comm Gyayr HajuecamuM o06pa-
80M pacCYHTAHEL

OpeaM #8 manpapnermit COBDEMEHHOro pasBHTHA cylep-

MAXOBUKOB fABNAETCA COBJAHMe OECHEeHTPOBEIX KOHCTPYKIHM
B BHie 41CTOro oboma. Takoit oGon ocBoGokmen OT HEHT-
PAILHOM 94CTH, OKA3HBAIOMEH BjHMAHHe HA HArpy/KeHHOCTH
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Puo. 28. Hapy Eufl oynep
1 — suToft 000K,

2 —ocs,
8 — BTYyJKA,
4 — KOKYX,

5 — OCHOBaHNe,
6§ — KaHATE! TIONBECKI CYMEPMaxoBHKA

Pric. 2. Konp1esoil CynepmMaxoBik

1 — BaKyyMupoBaEHET 'ropouna.ﬂbnuﬂ KOp-
myc,

2 — yanisl IOABECKN M CTATOPA ausHefiHoro
[BUraTeNs

CYIePMAXOBHKA W yBeauuuBalomeir ero maccy. K TI0{00HEIM
KOHCTDYKIMAM MOJKHO OTHeCTH, Hampmmep, BmToil 000
HOABemenublii Ha Xamarax (pmc.23). Kamatsi, papHOMEPHO
l}::cnpenemgc;, Io0 [uIuEe 060fa, HOJBEIIMBAIOT ero Kak Ha
PYCElH, I09TOMy TaKoif CymepMaxOBHK HasBaH Kapyceib:
BEM. Hamarman mompecka mossomser csoGommoe YHPYT0@
gggﬁg:g:;r()ﬁona, ofecneunBaer MATKOe 3aKpervieHme Cy-
Taxcaa‘ nom;zel Ha omopax, CHH;Kas AHHaMHYecKHe HArpysKd.
retah HLC‘M OUpaBfaHA NIABHEIM 06pasoM Ha KPYHOHBIX
B PHEIX  CyIepMaxOBHKaXx.
S Og?ggl\lia‘l\ngegec TPEACTABIAIOT KOHCTPYKIHUA KOIBIE-
Ramoney RMaxomERcE  (pic 24), paspaGoraHmEsIX SMOP
B ¢upyoii «Peiigmo kopmopeitma o) AmepuKar.
9THX CyIepMaXoBHKAX BHTOIl 0001 B3 BEICOKOIPOTHBIX Ma-
TCPUANOB  IOMENICH B TOPONJANbHY0 KaMepy Bpam(eHnd,
B KOTOPOU IIOMiep;REBaeTCA IiryGokmit BakyyM. Q00 yAePHKHE-
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Tabrena

lombuenoli cy- | Crazasuol anck
1loxasaTenn nepMaxonnk us | pasHO# mpoy-
Kepaapa nocTu

Macca, kr 4,12 54,0
MomenT Tperns, H-om 0,326 16,0
Vaemsmsii mosMent Tpemns, H-ca/kr 0,079 0,29
Vpemsnas momuocts noreps, Br/xr 0,175* 0,815
VieanHas sHEProeMKocTh, DT-d/Kr 132 27,6
Bpems priGera mo ocramopki, 4 750 34

* IIpepmonaraeTea, 970 B

nBe V) notephb Gyner
cHmiena 1o 0,011 Br/kr, a peGer B cBASH ¢ DTAM YBeauduTCA A0 12 THC. 9,
T. €. 5)'11ET J04TH 9ICTOE NHEPUNOHHOC BpAMERNe.

BaeTCA B KaMepe C IOMOMIBI0 MATHATHBIX ONOD B HECKOJIb-
KHX TOYRAX 110 mepEMeTpy. B oTmx ke TOYKAX padMemeHBI
CTaTOPHI  JIMHEiHOro JBHraTE]s-TeHepaTopa, COODIIAIONIIe
ABIGREHIIe pOTOPY, BMONTIPOBAHHOMY B 060f CymepMaxoBUKa.
9IEeRTPOMAIINEA MOZBOJACT OCYMECTBIATH KAK PABLOH 0GO-
A3, Tak m oT6op MomHOCTH OT HEro. IIOCKOIBKY 000 TaKOTO
CyllepMaxoBMKa JIIIIeH IeHTpa, B HeM B HanboIsmieil Mepe
HCHOJL3YIOTCA HPOYHOCTHEIE CBOIICTBA AHN30TPOIHOTO MaTe-
pHaia, m3 KOTOPOTO OH W3TOTOBIEH.

B raGanme mpupenensl cpaBHNTENBHBIE XapPAKTEPHCTHKIE
KOJBLEBOr0 CyNepMaxoBUKa m3 Kepiapa I MaXOBHKA H3 BhI-
COKOIPOYHOIl crain Hauboiee BHITOIHOIT (HOPMBI — CTAIBHOIL
JUICK PABHOIl OPOYHOCTH HA IIAPHKOTOJMHIHNKAX B BAKYyM-
HOM Xopuyce. JImHeiiHas CKOPOCTH KOJIBIEBOTO CYIEPMAaxo-
para jocturaer 975y/c. Ilpm Takoit OrpoOMHOII OTHOCHTEIB-
HOIT cKopocTn 0160p Jaske OYEHH BBHICOKOM MOIIHOCTH IIC°
peGyer BecbMa HEDOMBITNX MACC dIEKTPOMAIIHH.

Toponganbueii KOpHyc cymepMaxoBHKa JErok, 3aHI
MEHHMAJbHEGT 00BeM, me TpeGyer pebep ecrxocrm. L
amHEA yHenpHoit sHeproemrocrn (132 Br-u/kr) ovems Go
oras 1 COH3MEepHMa ¢ TAKOBO Yy Jy4YMAX NEepPCOeKTHBHE
DIEKTPOXHMIICCKIIX HAKOIHTEEIT.

Ocofennro BBHICOKI NMOKA3ATENI CYNEPMAXOBIKOB, HpegHa-
SHAUCHIEIX U apToMOOmIIell, rjje ouenhb Ba;RHBI TadapuTsl o
Macea CINIOBOro arperara. Tawk, MaxOBUR N3 BEICOROIPOYHOIL
cTajgm B BIJie JMCKA DPABHOI IPOYHOCTII IMEET MAKCHMAmb-
Hyl0 ORpysREylo ckopocts 690 M/c 1 mIOTHOCTH HHeprmm
29 Br-u/kr. CymepMaxoBUK, HABATHIT N3 CTCKIOHNTH HA Ai0-
MUHHCBYIO CTYOHIY, IIMeeT OKPY:RHYI0 cropocts 680 /¢, Ho
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IJI0THOCTH DHEPrir yie
40 Br-u/kr, uro 00DbACHAETCA
BBICOKIMI HAIpAAReHEAME B
ero obome. CynmepMaxoBuK, Ha-
MOTaHHEII U3 KepIapa-49, mie-
er okpy/RHEYI0 cKopocTs 790 M/c
u IJI0THOCTH pHEprad
50 Br-u/kr. Ho aGcomioTHBM
9EMIIOHOM CPeJn MCIBITaHHbX
CylnepMaxOBUKOB fBJAETCHA 110~
Ka KOHCTPYKOHA JimaMeTpoM
04 », passuBmrag Opd
54800 o6/MuE OKpYKHEYIO CKO-
pocts 1150 m/c m mITOTHOCTH
sneprum 187 Bt 4/Kr.

- Tus obecuewenns mpoGera
320 kM JerxoBoMy AaBTOMOOH-

Puc. 25. Cxema I oG BIR

Maxomo6uin Pabenxopera N0, JBWKyI[EMyCsS CO CKO-
;:::ﬂxm?ux. pocrsio 96 Ku/4, HocTaToYeH
AT pgmﬂi;'op KeBJIapOBHIIT cymepMaxoBEK
4 — saparop Maccoit 4127 kr m 5HEpProeM-

xocreio 30 kBr-w, macca BCe-

B T0 CmJIOBOro arperara C HpH-
rgggfm?xf I;C%J;Ii? cocrapnr 227 xr. aﬂeKTPOMO%ﬂJIb ¢ amano-
axmymyﬂﬂmpuoﬁl’“‘éﬂ IOKABaTeAMHU [OIKeH GBITH OCHAIIEH
CynepmMaxosmia Moampeeu maccoit oxomo 1 1. Packpyrka
raeTcs ga 5 mmm, B THEM BHeNIHMM JBHTATENeM Opefmoia-
Bhiber TaKoro Ma'XOBBaKYYMHOH KaMepe I MATHHTHOM IIOIBECO
Ha puc.25 mon KA fomxer 6v1Th or 6 g0 12 MecsAmes.

HOTO aBTOMOGmIs (:Iaa-ua CEEIBIBILRRT CXoME, Q10K
cosnaTens Maxomoﬁnummﬁn’m) n ero obmmii Buj (pAAOM —
MaxoMo6mas mye a1 JI. B. Pa6emxoper). TpexxoecHbIH

CT BEICOKHE aspojuHAMITUECKHe CBOMCTBA,

HeoOxonmMEIe
e - AT MUHEMABALUN DOTEph SHEprHE OpH ABH-
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JMas mpusopa astolyca, HMEON(Er0 KONKPETHEN YT
CIeIOBAHNA 11  OOABATCJALHLIC NCPHOMTCCKNS GCTAHOBEN,
BoBCe He O0MA3ATeNICH CJA0IKHBIL WHCPINOHHEIT AKKYMYIATOD
¢ CYNEPMAXOBIKOM. 3jech HHOTAA BIOMNE AOCTATOTEH il MO-
HOJNTHBLT MAaXOBHK COBpeMeHHOit Komerpykmmm. Dupuoi
«[lmenepax axexrpnry (CIIA) pmmymen Maxopuwauhifi ag-
100yc (Maxo0yc), ¥ KOTOPOro MAXOBHK BRIIONHEH M3 MaKeTa
BHICOKOIIPOYHBIX JNCKOB (KaK jyin moespon Merpo). Macca
Maxosmka 1400 kr, paSouas wacrora Bpamenmsi— oT 5 o 10
Thic. 00/MuE. MaXoBHK BBINONHEI BA0JHO ¢ MOTOP-TEHEPATO
POM NOCTOSHHOTO TOKA € BePTHKAJBHEIM Bajiom. Hopmyc Ma-
XOBHK2 I MOTOD-P€HEPATOD BANOJHEH PA3PEKCHHBIM TeIHEM.
Packpyrka MaxoBmKa OCYmIECTBISCTCA IOJKIIOYEHMEM K
cerm. Traroesit msuraresns maxoGycaimeer momrocTs 115 kBT
I [03BOJAET HpPOfiTH MAIIHEe ¢ IONHON HArpyaKoit 5—B6 e
1o ciexyiomeir mopxsapaAarm. Ilpm TOpMOKeHHAX OpefycMOT-
PEHA peRymepanus sHeprui.

Taroit 7Re MaxoBHR B BHJe TMAKETA CKPEINIEHHBIX MEHIY
co6oif UCKOB HpETyCcMOTPEH B KOHCTPYRIUH MAXOBHIHOTO
LOrpyawirka — Maxokapa. Maxokap cHa0en THAPo0GHEM-
HBIM OPUBOJIOM OT MAXOBHKA Ha HCHONHNTENBHEE OPrambl,
Kamepa BpAaIleHNs MAXOBIKA — BAKYYMHAs, ¢ HePHOHIECROI
OTKAYKOIl BO3/yXa NIPH €ro packpyTke. PacKpyTka IpPON3BO-
AUTCH MOINHBIM BHEINHEM 9JIeKTPO/IBHTATENEM HeImocpescT-
BEHHO 33 BAJ B TeYeHHe H5—7 MHH C IOCIeylomeii repMerH-
sanueir. Janac sHeprmm B Maxosure — 3—4 kBr-uw— jmocra-
TOUEH i pafoTsl mOrpysumKRa B TEUGHNe Taca MERMY
nmonzapsaxkamm. Ilpn omyckamum rpysos X ABIDKEHOH HOCPYs-
9HKa Ha CIYCKaX NpeycMOTpeHa pexymepanns sHeprmm. IIpn
paborax, CBSABAHMBIX TONBKO ¢ PABIPY3KOil BHICOKO PACHOTO-
AHEHHBIX TDY30B, MOJ3apAJKA [eNaeTCA HOHY/RHOK — IOrpys-
UMK paboTaeT Ha MOTEHMANLHOLN OHEPIHH CIYCKAeMBIX IPY-

80B. [uamerp maxosumka 0,85 M, MAKCHMAIbHAA YACTOTA BPa-
menns 6 Teic. 06/MmH,

Heypanroremennocers MaXoBMHKoB
0 ee ycTpaHeRne

Hanmune 1srenoro Gererpo Bpamalomerocs MaXoBIKa B HMEEP-
HIOEHOM AKKyMyJIATOpe TpeOyeT THIaTelbHOI GaancHpOBRH,
TaK KaK B ClyYae HeypABHOBENI®HHOCTH MAaXOBHKA MOTYT Ha-
CTYIATH ONACHbIe BHOpamud. XOTA B HOKOTODPHIX KOHCTPYK-
MEAX MHEPIUOHNBIX AKKYMYJATOPOB IDE/yCMOTPEHE! rHOKHE®
OIOPSHI, [laske 8Jech HOYPABHOBEIIGHHOCTD HERENATelIbH], 10~
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CKOMBKY OHA ITPHBOJHT K JONOJHHTENBHBIM MOTEpPAM SHEpril
I MOJKeT BEI3BATH PE30HAHCHBIE SBICHI.

PaccyoTpiy pPaBHOMEPHOE BPAIIGHITe ¢ YIVIOBOI CKOPOCTRI
® TBEDJOTO TeNa BOKPYT KAKOU-HAOYAb OCH 1 HPHMEHIM R
nemy mpummmn JI” Amam6epa. IlenrpoGesxmas cmira mEepnul
(repyum ymectem, eciam orosopen mpuunmm [ Aunanbepa)
MACCEI 71 Tejla paBHA

Fyp=mo?r, (3.8)

Ljfie ' — PacCTOSHIE OT OCH BPANIEHHS 0 meHTPa Macchl Teld.

Jlas peambHBIX 9acTOT BPAIEHHS MAXOBHKOB ITHEPIUHOH:
HBIX aKKyMyJIATOPOB Jlajke CPABHATENLHO Majas HeypaBHOBE
LIeHHOCTh MOJKT BHIBBATH OOJBIIYI0 HEHTPOOE:RHYIO0 CHIY.
Hanpmymep, pma maccer 100 r, pacmonossenHoii ma paccTof-
mam 0,5 » or ocm Bpamenus, IemtpobeskHas cmiaa OPL
9 TEIC. 06/MuE cocrapmser okono 15 xH, mpm 10 TsIc.— OKOXO
60, npm 20 werc. 06/Mun — oxono 240 xkH. Orcrona BuHO, Kak
TIMATELHO TOIKHEL GHITH 0TOATAHCHPOBAHE MaXOBHKH HHEP-
HUOHHBIX aKKyMyJfITOPOB, BPAIAIONIMNECS ¢ BeChMa BBICOKOM
CKOPOCTHI0, YTOOH HE MOIMH BOBHIKHYTH OINACHBIE JAHAMI-
9ECKITe DEAKIUM, PaBHEIe 110 BeJHYHHE MeHTPOOEsKHBIM CHIAM
HHepnum,

B mponecce marorosienma maxoBmra m3-3a HemsGeRHBIX
TeXHOMOTHYECKIX OrpenIHOCTel, HeOMHOPOHOCTI MAaTepuaa
9T0 YCIOBNe HapyIIaeTcs m MaXOBHK IpHOOperaer HeypaBHO-
Bellenrocrs. HeypasRoBemenHOCTS GhIBaeT Tpex BUIOB: CIa-
TIHECKAM, NMHAaMmYecKAs I KOMOGWENpoBaHHAS, B cIydae
CTATIYECKOl HeypaBHOBENIEHHOCTH BCE HeypaBHOBEIICHHBI®
MACCHl MOKHO BaMEHHTH OHHOH NpEBEJEHHOH MAaccoll m,
g:f;}l;ul‘:OTO}EOﬁ CMEIeH OTHOCHTEJBHO OCH BpAIl[eHHs Ha pac-
e O%Hapnc. 26, a). Crarmveckylo HeypaBHOBEUIEHHOCTE
Horo JIan(enpymSTb 0e3 cooImenHnsa MaxoBHKY BpamaTeinb-
Kotopas Bnom{' Ha XapakTepHA JIA TaKHX JeTaleif, pasMep
Ty JIb OCH BpaIleHHsA Maj IO CPaBHEHUIO ¢ IIomeped-

Dasmepamm, manpumep mmckoB m T. I
Bemeu‘;{:f:s&gunam‘mecmﬁ HEYPABHOBEIIEHHOCTH HeypaBHO-
B ofHOK mm“c“ MOIKHQ OPHBECTH K JBYM MaccaM, JiezkamamM
Mace my o mA €TpanpHOil mrockocTn. Crarmueckme MOMEHTE!
mmanm'lecnozﬁ SRS Ol e il
(puc. 26 6). II HEYDaBHOBEIIGHHOCTH pPABHEL MeKAy CoGOI
1mr a'm;: - .xm DI BpameHnn MaXoBHKa JHHAMUYECKHE peaK-
e e Emeg.ennmx Mace o6pauaym'r mapy, MOMEHT KOTO-
A i BIL 110 abCONMIOTHON BeImYmHE, HETPEPEIBHO

06 HampasneEme., JTa mApA CHI TAKKe AEHCTByET
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MAXOBIKA B 3aBHCHMOCTH OT YraoBoit cKopocTH

Ha NONIINIHNKN, BhI3RIBafg MX KonebamEna. B cooTBETCTBHE
¢ o003HaveHNsIME Ha puc. 26, 6 MOMEHT HTOif IIAPEl
M=m,p,an’. =y . X (3.9)
Kax Bupgmo, moment Tapsl yBeNIMIEBAGTCA C POCTOM YIMIO0-
Bolf cKopoctm 1 cramonures pasEEM 0 1pir ©=0. Bexexersne
9TOr0 AUHAMUYECKYI0 HeypaBHOBENIEHHOCTh MOAHO o6HApY-
AT TONHKO IPU BPAN[EHMI eTamn. B TIIeTodM BIJIe JMHAMII-
UeCKas HeypPaBHOBEIIEHHOCTh MAJOBEPoATIA.
OnnoBpemenmoe Hammume CTATHIECKON I JIHAMITIECKOIT
HEYPABHOBENICHHEOCTOI COBAET TAK HABHIBAGMYIO KOMOMHUPO-
BAHHYIO (CMermanmyio) HeypaBHOBEIIGHHOCTH, XapaKTePU3Ye-
MyIo emioit P mapoii (F ), mpiien Ciia it napa He HAX0-
parea B opuoii miockocrn (puc, 27). Takan neypasHoBeleH-
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o pcero. CHCTeMs

HOCTHL Ha npam‘m(e BCTpB‘IﬂBTCR galg
o K ABYM CKpE

COCTOAIIYI0 M3 CINIBI I IADEI, MOKHO IIPHBECT
IIBAIOMUMCS CIJIaM, PACION0KEeHHBIM B npouanonbﬂﬂx IC

CKOCTAX, TePIeHANKYIAPHEIX K OCH Bpam{eHnsa TeIa. Paaic

sKOM ciury P Ha JBe mapaiuleNbHEle el Py H D, mecamiue :
IPONABOILHO BHGPAHHEIX IIOCKOCTSX. PaamoKiy TAK/Ke Kag
AyI0 W3 cu mApHL Ha cocTaBisiomue Fy/Fy’ u F J//Fi’. B pe

ayanTaTe [10JydOM B IEepPBOH 13 BHIOPAHHEIX mIocKocTel cxXo
Aamylocs cuctemy cmn PiFy'Fi”’, a B ppyroif IOCKOCE
cucremy P.F/F,”. BameHHB Kadaylo cmcTeMy CHI OJHOI

PaBHojelicTByI0mel, ToTyunM J(Be CHipl Ry m R, JEHAILIE
B TeX e IUIOCKOCTAX. Ilpm KoMOWHHEpOBAHHOI HeypaBHOBE
INEHHOCTH JeTainm 0ajaHCHPOBKA HA3BIBAETCH cTaTAYECKOI
IWIN MHAMITIECKON, B 3aBHCHMOCTI OT TOTO, KAKoil BIA He:
YPaBHOBEIIEHHOCTH YCTPAHAGTCA.

CoBpeMeHHbIE BHICOKOCKODOCTHEIE MAXOBHKH OOBITHO HME
10T AMCKo0OpasHylo opmy, Ipm 9TOM AHAMETP 3HATHTE/HLHO
OpEBRIIAeT y HOX ToamumHy. MsBecTHO, 970 €cjm OTHOLIGHHE
TONMUAE feTann K ee Auamerpy memee 0,2, T0 FEHAMIIOCKOI
HeYPaBHOBELNIEHHOCTHI0 MOKHO IHpeHe6peds H IIPOBOAATE
TOILKO craTnyeckyio Gamamcuposky. Ommaxo TOYHOCTH CTa-
m“ec‘fom YPaBHOBEIIMBAHAS HO BCErja OKAaspIBA®TCA J0CTa-
TOTHOH, H TOrAa IPOMEHSETCA AUHAMIIECKOe yPABHOBEIII-
Bamme, ofecneunsaomee (oiee BRICOKYIO TOTHOCTD. [IMHAME-
IeCKyIo peaknuio (mim MeHTPOGE;KHEYI0 CHUTy HHEPIIHHE — IPI
AcmoNb30BaENK npmEnuma JI' Amambepa), BEHBHIBAGMyIo He-
YPABHOBEIEHHOCTEI0, OGEITHO OUpENeIAI0T IO BHIPAFKEHMIO!

P<i@, (3.10)

The k—xoodpumuent, smbupaemsii B pesymsraTe aHATNGA

yenosmit paGorrr, G — macca Tema.
nnex:::ol:d i’;ﬁﬁf U DaBIHYHEIX aBTOPOB IO BEIGOPY Koaddn-
aeres or 0,01 12 8858 HOpEUMBEI, OPHYeM 3HaYeHue ero Koueo-
lmdamecxn'un 7o 0,0. Takoe pacxomuenne ofmsacHAETCS CIIe-
Maccusmee ppa Ygﬂomgimn paboTHl OT/[eNbHBIX MANIMH: YeM
TeM 66abnTyIo ;gq,?m €A POTOP IO CPABHEHHIO ¢ MAIIAHOM,
TenTS, mocKoNEK 0CTE ypABHOBEIIHBAHLST HeobxoauMo obec-
Ime nol‘lmmnmxmy HPOOTOP BO3MelfcTBYeT He TONLKO Ha HeCy-
Ba}IIBﬂﬁpauum' , HO I Ha BCI0 MawmHy (mam yseda), BHIBH-
= i’; é)lfl:érisu?n ogneﬂmponormmﬁ rpaux A ompejene-
I o, B 3aBuchI(I,ymmeMOm CMeIIeHAsa 0T OCH HeHTpa mHep-
Brx e CTII OT YacToThl Bpamenns. Jlas Gomee Jer-
OB B TAKeNBIX, IPYOBIX MeXaHH3Max MOIKHQ
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OPHHEIMATEH BePXHMIT IPeel, & I
MACCHBHBIX MaXOBIKOB JIETKOBEC-
HEIX TOYHBIX MAaIINH — HIZKHIIL
Vrounenue pomycka ma meypas-
HOBEIIEHHOCTh AOMKHO IIPOU3BO-
JUTHCA TYTEM HCCIENOBaHNsA Ma-
IIAHEL B pPaboyeM COCTOAHIM, 13-
Mepenns BmOpanumii m comocTas-
JE€HUA UX ¢ JONYCKaeMBIMH IO
T'OCTy. Cymecrsyer MHOAECTBO
IPUCIIOCOOXE NI I YCTPOIiCTs s
CTATHYECKO W JUHAMHYECKOIL
GaaHCHPOBKN MAXOBHEKOB. S31ech
MBI paceMOTpHM Hauboiee yHIBep-
CalbHBIe CPEHCTBA I  METOJEL Pue. 29. Cresp aaa suGpoba-
(mazomme % Tomy e memmoxme CTCMPORKI

Pe3yiIbTaTh).

Ouens dwacro GamaHCHpOBAHNME MAXOBUKOB MPIXOANTCA
IPOMSBOJNTh HENOCPEACTBEHHO B NIAPUKONOAMINIHEKAX. B
9TOM ciiydae meiaecoobpasHo HpHMEHEHNE yeTpoilcTBa ¢ Mpi-
HYIAuUTEeNbHOII BHOpamumeil, Malolero XopoIIne pesy.bTaThl.
Toumoers ypaBHOBEMIMBAHUA 37eCH COM3MEPHMA C TOYHOCTHIO
GamancupoBouHEIX BecoB. IIpum 2TOM yCTpOiicTBO BechkMa mpO-
CTO 1 I03BOJIAET yPAaBHOBENINBAHIE AeTaleil, H3roTOBIeHHBIX
saonuo ¢ naxoM. Ilpnenocobrenne (pme. 29) cocront 3 0CHO-
BaHNA I co croifkamm 2, Ha KOTOpDHIE yCTAHABJIIBAIOT JETATh
¢ HAQJETHIMH HAa €e 0Ch HOfIUNHUKAMH § (cMa3Ky, 0CODEHHO
IyCcTyIo, Iesecoo0pasHO ¢ NOAUINIHUKOB CHATH). CTeHj moA-
Bepraercs HPUHYANTENLHON BHODAIIA ¢ DOMOMBIO HIEKTPO-
MOTOpA J, MMEIOIero Ha BAJNy HeypaBHOBENIEHHYIO Maccy 6.
Ilox ocHOBAaHNE IEIec000PA3HO IOJVIOMNTD PE3IHOBLIE aMOp-
ruzaropsl 7. Iop peitcrsuem BmOpamun perans (MaxoBuk) 4
[ABIT HA NOAMIHMIHHK ¢ nepeMenHoii cmioii. [lpn yckopermax
puOpamuu, GAMBKAX K g, MOMEHT TPeHHT B OONMNNHHKAX B
OT/IENBLIIBIY MTHOBEHIA MOKET CTATh BECHMA MABIM.

Onucammpit Meron Hamboiee yjaofem A craTHYECKOH
fanancipOBKIl MAXOBHIKOB.

Bo mmorux ciyuasx TpedyeTcs AUMHAMEYECKOE ypaBHOBE-
mmBanie. Taxas He0OXOXUMOCTb MOKET BOSHUKHYTh B COCTaB-~
HBIX MAXOBHKAX, KOTOPHIE ITOCIe COOPKI yiie He NPOXONAT Me-
xaumieckoit obpaborku. Hambosee npocTsiM © JOCTYIHBIM
croco0oM ANHAMOYECKON 0alaHCHPOBKII B YCJAOBHAX BSKCUe-
PUMEHTAIBHOIO MPOM3BOJICTBA SABISETCA yPABHOBEIINBAMME
¢ HCHONbLAOBAINEM B KAYecre YNpYIIX 9IeMEHTOB Gamok

"




popMansoro ceuerns (pme. 30) — nByTaBpOB, IIBEIIEPOB,
IIOJ0C | T. IL

Terams I, monmeskamas ypaBHOBEITHBAHUIO, yCTaHABIL:
BaeTCA B NOANINIHEKAX 2 Ha ABYX Oauxax J, jealmiox B
omopax 4. 3aTeM JeTalb TeM IIH HHEIM cIocoGoM pacKpydm
BAETCA 10 YINIOBOH CKOPOCTH, HE3HAYMTENHHO NPEBEIIIANIeH
KPYTOBYIO 9acToTy cOOCTBEHHBIX KONeOAHMIl yCTPOICTBA. Tlo
Mepe cOaBieHns 060poTOB KoleOaHmsa OaJKm yBejmdiBaloTesd,
TOCTHrasg PesoHAHCHEIX 3HAYEHIH. AMINNTY[Aa pesoHAHCHBIX
Kozebammii maMepsieTCsl NHANKATOPOM &.

Yacrory cobcTBenubix KomeOanmit 6amKu ¢ [eTaIbI0 MOMHED
OPHMEPHO ONpeJIeNNTh, COOOMNB YCTPOICTBY JErKmilt TOMTOK.
Uircno 060poTon B CexyHTy pasorHAHHON MeTANH HOIKHO He-
CKOJIKO [NpEBHIMIATh 9acToTy KomeGamHmir Gamkm, KOTOPYD
nenecoodpasno BEIOupaTh OKoXO 5 I'm JuIA cpefHEnmx meTalel
U MEHbIIEIT [Is TAKeIBIX.

3agukcnposas oxmy ms Gamox, HampuMep C TOMOIIBI
HONKVIIANOK MM BUHTOBOIO FOMKpATa, H3MEPAIOT aMIIETYRY
Konebammii Bropoii Gamxm, Pasmenns Toper GamamcHpyeMoit
Rerain Ha 6—8 wacreir m mpoEyMepoBaB mX, ycTaHABINBAIOT
TO0NEPEeIHO HA KajkAOM JeieHHH OpOoOHBIN rpys m mamMepsior
AMINATYNy De3OHAHCHBIX KONeOAHMIT mpH Kaskaoil ycraHOBKE
IpoGHOTo rpysa. Maccy mpo6HOro rpysa G pexoMemyercd
IPIGIIKERHO BEIGHpATS o dhopMyIIe

Gn=G4/4R, 3.11)

by =
;:;( G — macca perann (sr); R— panmyc ycramoskum mpoG-
it 6"81’3’301‘ (av); A — ammmryja sapesomancHEIX KoIe0a-

. DAIRI IDH YriIoBoii CKOpOCTH JeTayH, BABO® IPEBLIIIAI0-
el pesonancmyro,

I
Topmmpiﬁel-mn TaKme TOYKH ycTaHOBKA mpoGHOro rpysa, Ko-
Torm I(OJ‘::%’ETC‘ILByIOT MIANMAaJNbIoe U MaKcHMalbHOe 3Ha-
AHN, OIpejeNs 0T Maccy ypaBHOBEIINBAIOMIEIo

IPy3a Gy mo Gopayae P

G. =2G A,
e (3.12)

rge A,— ay .
1 ITITY M8 KkoxeGannit Gamknm 10 yCTaHOBKO mPOOHO-

I'o rpysa; 4
) Swane B Ayug— COOTBETCTBEHNO AMINIMTYAbI MAKCH-

MaIbHBIX O Mmam,
MaJIbHEI} i
rpysam, X Kouebanmii Gaux: ¢ LpPOOGHBIMI

Ecnn npy
cTHraercs fuag’C'T.aHomce YPaBHOBEIIHBAIONIEr0 rpys3a He [0-
UIeIbROE yMenpmenme KoMeGAHM, TO MAcCy
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Puc. 81. Cxema y

(a) n aenne aan GaaaH-
cuposauna (6)

YPABHOBEINIBAIOMEro Trpysa I PajHyC ero YCTAHOBKE yTOY-
HAIOT ONBITHEIM OyTeM. AHAJNOTHYHO IOCTYDAIT LPH ypaB-
HOBEINIBAHEN APYTOro TOPLA AETailL

Ipyssl mpn HeGonbmmoil 9acToTe BPAINEHHs HETANH Ieiae-
c000pa3HO M3TOTOBIATH W3 IWACTINIHEA. Jleranm mopuBoasT
BO BpANICEIE C MOMONIGI0 DPABINYHBIX  (DPHKIUOEHEIX
yCTPOHCTB b0 KyJaIKOBBIX MyQT.

Ha puc. 31 mama cxema aBTOMAaTHYECKOrO ypaBHOBEIINBA-
HASL C TOMOINLIO NIAPOB H IOKABAHA TOJNOBKA C IIAPAMIT JIf
famancHpoBaHusL.

IIpn Bpamenun peranu, saKkpemieHEHol B Touke O, ¢ yrio-
BOlf CKOPOCTHIO, BHAYMTENHHO NPEBHIIAIOMEl DPe3oHaHCHYIO,
meETp ee OyjieT BpamiaThesA BOKPYr OCH, IPOXOMsmeii uepes
HENOABIRHEYIO TOYKY O I HMEHTP MACCH JIeTaNH ¢ MpHCHocof-
nemmeM. I'eoMerpnvuecKmil OEHTD IMIHHAPA I, HacaeHHOI0
Ha cBOOOJHEIL Toper merann, Oyfer Bpamarhes Takske BOKPYT
sroit ocur. Illapst § B cwiry mEepmum GYAYT CTPEMUTLCSA 3AHATH
yCTOIIIBOE IOJI0eHNe, Haubonee yAaNe Hoe 0T HeHTpPA Bpa-
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menns. Ofpako 970 IOJIOKEHIE BHOBL BBI30BET HeypaBHoBe=
menHocTs (IpaBAa, B APYTOM panpapuenun). B peayJbrars
6HICTPO BaTYXAIOMIX KOJeOaHMil ITapel IPUMYT [OJI0/KeHIE,,
COOTBETCTBYIONIEE YPABHOBEIIEHHOCTH AeTaII.

TomoBka musa GaraHECHPOBAHHA YCTPOEHA CIIEJIyIOIIHM oﬁ:
pasom. Ha roper jieranm / ¢ TOMOINBIO KOHYCHOW paspesHol
BIYJIKN 1 Taifku £ HaCQKWBAETCS KOPIYC TOJOBKE 4, B KOTO:
poy maps § (xax mpaBumio, [Ba WK TPH) (QHKCHPYIOTCA KO-
Hycom 6 mox masrenney npyssoasl 3. It 7 mpegoxpanAet
KONyC OT yIIOBOTO CMEIIeHHS OTHOCHTEBHO Kopmyca. HmHom:
Ka 8 CIrysRuT A 0CBOGOJKIEHUs MAPOB LM ypasHOBEIIBA:
mmn. [To oxordannm mpomecca ypaBHOBEINHBAMILA KHONKA 0T
IyCRAeTCA M MOJIOKEHNe NIAPOB (PUKCHPYeTCs.

B xomerpykmusx, paspaborammerx 3 CIIIA, mapsr HOME:
IIAI0T B KOJABLE0OpasHyio MOMOCTH B MAXOBHKE, 3aMOIHEHEYD
BASKIM MacioM. )

Yacro BosmmkaerT HeoGXOAUMOCTh KHHAMIYECKOH Oail
CHPOBKH MaXOBHKA B caMOit MAIINHE NP YIIOBOI CKOPOCTH
COOTBETCTBYIOMEll pabouemy pemmMy. B oCHOBHOM 2T0 HPO-
ICXONAT B peayabTaTe HADYIIeHHs ypaBHOBeIIeHHOCTH IPH
TeMIepaTypHbIX medopMamuaAX, CMeI[eHIH OTHeNbHBIX 86
MEHTOB MEXAHN3Ma B PEaJbHGIX YCIOBHAX HJIM m3-3a HEpaB:
HOMEDHOI0 N3HOCA WM HPOBENeHH TEKYIero PeMOHTA.

Mamammyeckasn GamamcumpoBKa B MalImHAX CyIeCTBEHHO
g::;‘:ﬂer’;(!irl’ oﬁ'r 9TOIT jKe omepammE Ha CTenuanbHbIX ycTpoii-
Heonp.euegen QIAHCHDOBK® B DeaNbHOH MalImpme ¢ OMOPAMH
XOBEKa maxs HOM KeCTKOCTH ILIOCKOCTH M OCh Icone6aun§ Ma-
RaHeRpoBHY HBB HeonpeneaeHHsl. MeTomsl JuHAMIYECKOH 6a-
A MaIInHe OCHOBAHAL Ha NIOAOOpE ypaBHOBEIII:
oo PY30B B KasK[I0il IOIOCTH PA3HEIbHO — TaK, KaK 310

MTCH Ha GaTaHCAPOBOYHEIX MALINHAX.
Typm,e;g{f;g“z}“mp?xn 3aBHCAT 0T TIPUMEHsEMOIl anmapa-
o algna nanbonee coBepmIeHHBIMI ABIAIOTCA Hanad-
B $ass KomoGn PATHI, IOBBOAIONINE OIPE/ATh aMIIHTY ABL
TeTbHED ﬁanaafuu mia obenx omop. Hambosee ymorpedi-
HO'CTPOGOCRonnqnpon*(')qﬂmu opubopoOM ABIAETCA pE30HAHC-
recrmka, Mace 90“%11 mpuGop (Bm6pockom) H. B. Ho-
- PeKOB{eawe¥CEPO I%oro rpysa npm 6anaHCHPOBKE B Malld-
HEepIT rpya me noaduparh Tax, ‘ITooﬁbl ueHTpoﬁemuuaﬂ caya

X ma nommmIRIG B onytas 10=20% cravaeoxod HATHIE
GmusKOM K pesoman cllydae KonebaEmil OmOp HA PEKHME,
A HAHCHOMY, Macca rpysa MOer OBITh yMEHB-

a8
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Ileperennorii MOMEHT HEEPIE

Jl0Goit MaxoBHK NPH BPAIIEHNII PACTATHBAETCS, YBEMITTHBAL
CBOI0 umepTHOCTh. OJHAKO €Cianm y MOHOMHTHBIX MaXOBHKOB
YIOMHHENNsA 1P BPANIeHNT MHUKDPOCKONINYHEL, TO 0DOMEI, Ha-
BUTBIC U3 BHICOKOTPOYHEIX BOJOKOH, PACTATHBAIOTCA IpPH Bpa-
IEHUII MOYTH KaKk PE3HHOBBIE. JTO O0OBACHAETCSA TEM, HTO
Y MHOIIX BBHICOKONPOYHEIX BOJIOKHHCTBIX MATEPIAJOB HapALy
(Y BLLICOI\'OI“I HPOYHOCTHIO [OBONHHO HHO30K MOAYJb yHPYTOCTIL.

Tem Gonbrue npoumocTs I MeHBIIE MOJYNH YHOPYTOCTH Ma-
Tepuana, tex Gosiblle yUIHHeHHE. Tak, HAUpPHMep, ATA KOM-
TOSMIUOHIOI0 MaTepuala HA OCHOBE OPHEHTHPOBOYHOTO CTE-
Kronnmacruwa (ofAMH 13 JyYIIHX MAaTePHANOB /sl W3TLOTOBIE-
HUA CyHepMaxoBUKOB) ¢ Mopyaenm yupyroeri £=50000 H/»*
H mpou.ioersio 6=2500 H/MMm® ymnpyroe yjmiHeHHe MOReT
nocrarars 5%. 1o owenms mmoro. UTobs! Takoe ke yIpyroe
YIUIUIene Morja BeIEp;KaTh CTalb NPH MOAYJe YHIpPYroCTi
E=220000 H/5y® eit myxmo passuts IpoumocTh 0—eE=
=0,05-2,2-10°=11000 H/mm*. S10 — (hanrTacTHIeCKas mpOI-
HOCTH, 1eOCTYIHAA JaKe [ Jydnieii IPOBOIOKM.

Uro e memars? Bexs o6ox ms (PaCTATHBAIOMETOCA» Ma-
TePIaNia Ha;0 Ha 9UTO-TO HAKETD, Ero JOJAeH IOJepRuBaTh
Kaxoil-r0 1eHTp, 4T00KI 0007 MOKHO OBLIO (PHECHPOBATE H
CHIIMATL € HEro Bpallenue. A HI OJUH 113 METaJNIOB He BBl
Jiep/RuBaeT Takoro yaamHennsa, Ilompofosamm jeqarth HeHTD
13 IJIaCTMACCHI; BBIZep/RuBAIOINell GoJbIIne YIHMHEHNT, HO
LEHTD N3 IITACTMACCH! MOKET IOTEPATH YCTOMYNBOCTE, HANPI-
Mep OT BoapeiicTBus BEICOKHX Temmepatyp. Ilommno mpovero,
IeHT) 0IKeH BBEPANBATE Pafouyld YIVIOBYIO CKOPOCTH
CYNCPMAXOBIKA CAMOCTOATENHHO, He pA3pymasch 0e3 MO~
JepsRIBAIONIero seiicTBa 0boma.

Ha pue. 32 moxasam cymepMaxoBUK, TAe (DACTARIMEBIIY,
000/t 113 CTEKIOIACTIKA NOJACPIRUBACTCA IEHTPOM, IMEI0-
gy rnGRuiT aneMent na mepudepui B BHje JeNecTRoB, 0X=
parnipalonux obox. Ilpm pacrszenmm ofoza JenecTky CTpe-
MATCs OBITH TOCTOAHMHAO TPIGRATEIMI K HeMmy. Eerh MHOro
JDYIIX C10co60B M KOHCTPYKIUNT BBIIOJHeNIS IIOKHX die-
MENTOB (PACTAKMIMBIX) MAXOBHKOB, MO CyTh HX CBOAUTCH
raxzce K ynpyrmy pedopmamuam uentpa. Ilomsirki mpmye-
HeHIsl «PA3JBIZRION0Y IEHTPA He NPHBEIN K IeMI, TaR KaK
APH CTOJL BHICOKOI YINOBOIl CKOPOCTII 1 HATPY3KAX MONBIR~
Hple MeXaHyecKne COeJMHEeHIs paboTaoT oueHs HEHANEKHO.

Ho Beerja am mroxo, Korfa o6ox pactsuxum? Her nm B
DTOM ABJEHIN ¥ IOJOZRITENBbHOI cropous? OKazbinaeTcs,

6 H. B, Iyama 121



enTpoM

Pic, 32. CynepMaxoBHK ¢ «PACTAMMAMBIM» 0G00M Il YIPYIIM 1
1 — ofion, 2 — ympyras nepndepus, 3 — HEHTD

Puc. 33. Maxonuk '0 MOMEHTA
1 — MWIHHEAPE, 2 — NOPIIN, 3 — NPYKUEEL, 4 — KIAKOCTH

€cTh — u memanas. [lexmo B TOM, 4TO 000/, PaCTATNBAICE, HA"
KaIImBaeT, DOMUMO KEHeTHYeCKOil, empe i HOTEHIIAIbHYI0
MEXaHHYeCKyl0 SHEpPruio, KaK pacrAHyTas NpY;RUHA. II a0t
ee cymecrserna. Tak, manpmMep, 0007 W3 KBapIeBOi HUTH
upu manpskenmn 6000 H/Mm® HomoTHATETHHO HAKAMIHBAET
B BHJle MOTeRNUANBHON SHEPTHY TOYTH TPeTh 00miero samacd.
U o1a mons IOTeHIHANEHO SHEPIOI pacTeT C IMOBbIIEHHEM
TPOYHOCTH U CHHKEHHEM MOLYJA YIPYTOCTI.

A ecim [T WBrOTOBNEHHS MAaXOBUKOB OpHMEHHTH MaTe:
PHAT, BHIED;KUBAIOMMIT HANPSAEHNs OOIbIINe, TeM ero Mo-
Ayas yupyroctn? K raxmm MatepmazaM OTHOCHTCS, Hampi-
Mep, pesmEa. Torja MaxOBUK HAKONHT IIPeHMYMIecTBeH-
HYyI0 9aCTh CBOEif 9HEeprux B BHJE morenmmanbEoit. 1 21a
DHePIHA Gyfler maxammBaThes Ge3 TPHMEHEHMS KaKIX-THOO
BCIIOMOTa T BHEIX YCTPOIiCTB M BEIEIATHCA HEI0CpefcTBenHo
TIpH Bpamernn paxna. Taxoit MaXOBUK BBIf[eJIIeT 3HAUNTCALHYIO
JaCTh HaKOWIenHoii pHeprun npn HEGOMBIIOM Ieperaje yrio-
BBIX CKODOCTel, 910 mmoTfa 0ens yio6HO. YTIoBLe CKOPOCTH
BPAIIETINT PE3THOBOr0 MaXOBMKa HEBEIMKI, 1T TOTEPH HIePTii
Ha TPemne 0 BO3AYX m B MONIINHIKAX HeanadnTeNsHbL. [IpH
OTOM 3aITACERHAs B PERNHOBOM MAXOBNKE SHEPIIs CON3MepHMa
IO TIIOTHOCTI C 9HePIHell CTATHHAIX MOHONITHEX MAXOBIKOB.
Hyomo, xomeuno, yanremars, wro PEBIIOBLIT MaxXOBIK TPH
BPATICIIIIT  yBeNn4mBaer cpoii gmamerp B 2 pasa m 007ee,

& MNEepPTHOCTE ero BO3PacTaeT Bo MHOTO Pas.
Honecano, ecmm 6wt CTalI0 BO3MORHEIM ITDPOTI3BOIBHO Me=
FSITE, PETyJlpOBaTh HHEPTHOCTh MAXOBHKA, TO MbI MOJIyTHiIHd
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OBl nenmeiimee CBOWCTBO BAPLEPOBAHNA YIVIOBOI CKOPOCTH
(o wem rosopmocs eme B rase 1). Sagava cO3AHNS TAKOTO
MaxoBIKa S8aManvIBa — Be/b, MEHAS MOMEHT ITHEPIHI MaXo-
BIIKQ, MOZKHO 00€CmeunTsh ero PasroE I HOMYIHTH KeJaeMylo
PabouyI0 XaparTepUCTHRY IIPE BHIAENEHHN 9HEPrim — o Opi-
BIERaeT MHOrNX naodperarerneir. OpEa U3 KOHCTPYROWIl IT0-
MOOHBIX MaXOBIKOB [aHA Ha puc. 33. (s10T MAXOBHR IpeHIO-
JReH  U3BECTHERIM (DPAHI[Y3CKOM IICATeNeM I JeTIHKOM
A. Cenr-9wstonepn). IIpunnmm AeiicTBUA MAXOBIKA BAKIIO-
HAETCA B CIE/YIOMEeM: IpH OTCYTCTBIMN AABIEHI BOABI HOPII-
0, CTArnBaeMble NPY;RIHAMI, HaXONATCH y IeHTpa, HpH
HO0NaYe BOJbI B NEHTPAILHYIO TacTh MAXOBHKA OHII pasfiBl-
TAIOTCH, yBeInunBas oOL{IiI MOMEHT WHEPINN, HOpL IycKe
BOJBI BO3BPALATOTCA B IICXO0/IHOe TOJ0Kenne,
ECMOTPH Ma TO 4TO KHHEMATITIECKI DTOT MAXOBHK BIOI-
He paborocnocofen, amagN3 JAMHAMIKHI TOKA3HIBAET MOIHYIO
€r0 MeupuroAHOCTh JUIAd BBIIOJHEHUs NOCTABIEHHOI IeJL
Hanpnln:»p, upi Macce opmoro m3 mopmueit (rpysos) 10 xr,
YDIOBoii eropoctn maxosuxa 628 pam/c (6000 06/mmu), pac-
CTOANIN Tpysa or menrpa spamenms 0,25 m marpysxa na Kami-
Ay10 npysknny cocrasut esbime 1 MH, 4ro ABHO HEBBIIOIHUMO.
s00perarensayn «pasiBIyKHBINY MAXOBIKOB, KpOME Ma-
XOBUKOB ¢ rpysaMu-IOPOIHSAMI, Jalle BCero pejaralorcs
MaXOBIKI ¢ PA3ABIRHBIMII TPY3aMI B BHJie peryisropa yat-
TQ, C TPyBaMIl, PasABAraeMbINII PEiiKaril, BUHTOBBIMI [apaMIl
1. 1. OTfieibHOe MECTO 3aHIMAIOT IIONBIE MAaXOBHKH, 3all0i-
HAEMBIC BOJOIT, MaclIoM, PTYTHIO, APOOBIO, MIBIMIT ZKIIKIMIL
1 cpinydimMn TedaMu. [Ipir aToM OHN N3 HIX HCHOIh3YIOT
co0CTBEHHYI0 KIHETHICCKYIO HHEPTHIO JUIS U3MEHEHHS MO-
MEHTA NHepnuil (mepexayka yRIIKOCTIH, IEPEeMEIenie ChIIy-
YNX TET), APYrHe NPeAnoIaraloT IPUIyAHTeIbH0e IepeMere-
Tne K NeNTPY CHITYYNX N JREAKAX Hanodmmreneil (wmampm-
MED, ¢ TIOMOIIBIO C/{ATOTO BO3AYXa I PHOKAX Amadpar).

Ho naske campie XNTPOYMHBIE KOHCTPYKIIIN ITOA00HOIO
pora ofpevyenst ma meypady. [[ero B TOM, 9TO MAXOBHRII Kak
TOCTOATHOTO, TAR I TIEPEMECHEOr0 MOMEHTA HHEPII JI0JRIEL
DRCINIYATHPOBATHCA LPI BHAYNTENHHOIl ORDY/RHOI CROPOCTIL
Vmave MAOXOBHK He HAKOONT JOCTATOMHON RKUNETIYECKOIT
sueprin, Ho mpm GONBIIOI OKPY/RHOI CKOPOCTII BCA Macea
MAXOBIRA, KAK y#Ke TOBOPINIOCH, MOABEPTACTCH 3HAUITEILHEIM
DATPSIRCHTAM, JTH HAOPAKEHIA PA3PYIIAlOT MaXOBUK, I03-
TOMY 11 CO3JAIOTCA CBEPXIPOYHBIE CYIEPMAXOBIKM, YTOOBI
BCA MIIEPTHAS MAcca MAXOBIKA CONPOTHBIMIACL PN BpATIHE-
LI DANpAAKenaM.
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Yo jKe mPONCXOJUT B MAXOBIKAX IEPEMENIOro MOMeHTA
mEepEn? OTHeibHBIC TPY3BI, PA3JBUIAeMbIC MeXaHI3MaMi
HAKAINIHBAIOT MOYTH BCIO KUNETHTECKYIo dHeprilio, mHo Hampd:
Renuii ne mecyr. Bee mX BaUpPsZKeHMA BOCTIPUIILIMAIOT MeXa-
HA3MBI PASIBIGRENIT TPY30B, UTO HPHBOIIT K PA3PLIBY Max0-
BIKA y7IKKe TIPI caMBIX Hefoanmux oboporax. tRiarocTs, ChIly=
uie Tenxa I IpouNe MPeIMeTHI, HaXOAImecs B IOJOM
MaXOBHKe JUIS YBEJIYEHNsI er0 MHePTHOCTH, Takike He HecyT
KacaTenbHbIX HANDsZKEHHIT, I BCIO HarpysRy OT 9TOro OrpoM-
1oro «Gaimracray BocHpummMaeT 060i0YKa Maxosuka. Ho oma
JomkHEA OBITH TOHKOIT, MHaYe cama Oyaer mrparh HOAABIAIO
Y10 PO B WHEPTHOCTH MAXOBHKA (POJh, KOTOPYIO aBTOPH!
TPOEKTOB HPEANNCHBAIOT IIMEHHO HamoanuTem o). Rax roso-
pures, fair or, arofsr ofomogra cama mo ceOe BEIepzRald
BpaIIene, KOTOPoe AelaeT MaxoBHR a@errupubing. A ecil
ViRe Harpy;ReHHyI0 A0 mpefeia COOCTBEHHBIMII TiulpAACHHA
MU 000JI0YRY eme HpHrpysuth) 0ajiacToM B Bijie HAROMI-
TEJISI, TO OHA MTHOBEHHO JIOIHET.

dra cynnda npHCyINa BceM MaXOBHKaM IlepeMenHoro Mo=
MEHTA WHEPIUN, eCIH MOKHO TAK BRIPA3NTLCS, (IapasHTH-
9eCKOTO) THTIA, TAe MHEPTHAS Macca caMa Hallpsienmil me
BOCHPHINMAET, a IepefiaeT UX HeCcyIIUM dJeMerntaM — MeXa-
unsMam, obomoukam i . m. Jlpyroe emo, ecin 6ui cava IHepr-
g Macca Heclla CBOM HATPY3KH, mpmuem Oplia Obl BHICOKO=
upo:moﬁ. Bor raxoit MmaxoBmk 06mama;m GBI BCeMT I10Je3HBIMI
CBOHCTBAMH IT CYyIEPMAaXOBIKA, H MaXOBUKa IE)EMEeHHOro Mo-
MEHTA HHEPIII — MMENHo B HTOM HATPABIEHIH CIeyeT pado-
TATh CO3MATENAM MaXOBUKOB HEPEMEHHOii MHEePTHOCTIL.

B rauectse TIPHMEpA TaKoro MaxOBHKA HepeMeHoil MHepT-
HOCTH IpUBefieM TaKk HABHIBAEMBI IEHTPOOEKHBIE aRKyMy-
sarop. Poms HHEPTHOH § B 7O 7K€ BpeMs IHecyileit Macesl
S7IECh UTDaeT mepemMaTHIBAIONIAACA BBICOKOIPOUHAS JEHTA,

C niepsoro parusia on moxo:s ma BABOMHYIO TPY/RIIY: TA
Ke JIBHTOMHAs Npy;Kuma, HapuTasg mBa Oapabam 11 Tepexofif-
masa #a Bar. Ho ynpyrocrs menTs! B OOBITHOM CMEICHe, T. €
€€ H3rubOHAA jiecTROCTH, Omaromapa KOTOpPOil HAaKATIIIIBACTCS
OHePTHs B 3aBOMHKIX Opy;RmHAX, sgech HH mpH dYeM. Lean
BPAINaTh 3aBOAHYIO NpY:KMHY CHENHAJLHO I TNPH DTOM pac-

CYUTATE €e TaK, 9To0bl OCHOBHAA WaCTh DHEPTHI HARAIIHBA=
JIach B HMHAMHKE, TO HOMyumM KaK pa3 TOT CIydail, 0 KOTO-
DOM TOBOpHIH Bhime. Jra mpymmna (yie He NPY/RHUHA, &
TenTPoOe/RHBIT AKKYMYJIATOp) HAKONHUT OHEPIWH CTONBKO
7K€, CKONLKO M JIEHTOWHKI CymepMaxoBUK, a BEIAEIATH ee 6y-
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JIeT C «MATKOCTHIO» BABOJ-
HOIl mpysmuunt’. PaccMmor-
pEM  moapoOHee  cxeMmy
IEHTPOOEKHOTO AKKYMYJIA-
Topa (pue. 34).

ARRYMyJIsTOp  COCTOHT

13 BPAMAIOMErocs Kopmyca
1, B KOTOPOM 3aKIIOUEHB
IBa MOTKa JeHTH — BHENI-
HOit 2, Opmieraomuii K
IINIHAP Y eCKOIT YaCTH KOP-
oyca, u pHyTpennmit 8, Ha-
BUTHIT 1a pan 4 ¢ uren-
PYIOIIINMIT  KacceTaMm  J.
Mesxsny coGoit MOTKE coemH-
HAOTCH OJTHOIL I HECKOIb-
KOMU BeTBAMUI JeHTHL (HX
HHCJHO 3asucur 0T Tpedye-
MOTO KPYTALIETO MOMEHTA
Ha Bally U YINIOBOII CKOpO-
CTH BpamIeHUA Icopnyca), Puc. 34, TIpHHUUMONAALI A CXeMa
Jlenra 6 MOKET OBITH Me- HeHTPOOEKHOT0 ARKYMYAATOPA
TANIUeCKOIT WM HEeMeTal-
JUYMECKOlT, MOCTOAHHOI MIH IEePEeMEHHOIl TOJNIUHEL I MACcCHl
wo mune. Ilocienmee ofecneynBaeT 3aKOH H3MEHEHHA Besi-
WIEB KPyTAmero MomenTa Ha Bamy 4. Bax coepmmsercs ©
KOPIycoM IocpefcTsoM AudepeHnuatbHOro MexXaHmsMa o
TpeM#A cTemeHaAMI cBoOOaEl (Ha PHCYHKe NOKA3aH MEXaHMBSM
€ KOFIYECKIIMIT HIECTEPHSIMI) .

Jlndhhepennuanbabii MeXaHusM COCTONT I3 LIGCTEPHH 7,
coesusaemoir ¢ BamoM 4 mocpencTBoM My(TH BRIOvenus 9
MRECTROIM I (PUKIMOHHOI, CIBOGHHOI IIECTEepHIr 10 n ca-
rexnnton 11 u 12, cessmisanmux mecteprio 10 ¢ mecrepms-
M 7 u 8. Bommia catelumTop OpH HEOOXOAMMOCTI 3aTOpMa-
JRIIBAIOTCA COOTBETCTBEHHO TopMozamul 13 m I4. Bax mowser
GII0KIPOBATRCA ¢ KOPHYCOM GI0KHpoBOUHOiL MydToit 15.

IHePrus AKKYMYJIHPYETCS CICYIOMIIM 0GPA30M. IIpn sa-
TOPMOKEIHIOM BOAIJIE OJ{HOTO H3 CATEINTOB, HATIPIMED &l;
BOJ(IIII0 APYroro 12 mpHMBOXHTCA BO BPAIIEHIE (8 mmockocTH
Bpamenia Kopmyca I) OT HCTOYHHKA SHEPTHI C 10001t cTe-
DEeHBI0 TepaBHOMEPHOCTI BPAIIEHHA Bava. Hommuecrso Ha=

7 3necs 1 faiee A yAoGCTBA MPHMEHeH NPHHMUI I AnamGepa, T. e,
MAXOBHK TDEJICTABILIETCA OCTAHOBJCHUBIM, MPUTEM HpHOABIIOTS
nenTpobesRObIe CHIIBL HHePII,
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0+
KOIITEHHOIT 9HePran 3aBHCHUT TOILKO OT CyMMapHOIO yria I

BOpOTA BONITA CATEININTOB. DHEPTis BBIIEICTCH npf[e;g;
I BOMIIA CATeLINTOB B IPOTHBOIIOIORIOM HaIpPaBil s
Bommio caremmira 12 B 9TOM ciydae cOefuHACTCA ¢ HPH
HITKOM DHEPIHIL.
~ Ommcanssie nponecesl MOARHO OCYIECTBUTE ana:lqornum:
00pasoM IpI 3aTOPMOKEHHOM BORTe cateminta /2 Bpame«
mieM Bojuna caremnta 7. Ilpn aroM HampaBIenIl B%am
HUIT TIpI AKKYNYJTHDOBAHII U BEIFETEHNI dHePTHi YI‘Y‘"
HPOTHBONONOREBL TeM, KOTOPHIE HMEIII MecTo B IIepBoM c"“:’
4ae. 10 CBOICTBO J[aeT BOBMOKIOCTH Kak aI;N.\'-\I)’-"“poBaTe:
TAK Il BEIGNATH 9HEPIIIO HpH J1000M HAIpABICHIilL BParme:
HITT BAA MCTOYHIKA I MPUEMITIKA SHEPrIl Opit gooqepell_
HOM BPAIIEHIN BOII 000MX cATENINTOB B TPeGyeMpIX Halpas
aennsx, Kpome Toro, mpuEyguTemLHBIM Bpallenmed BOMIA
OJfHOr0 H3 CATeJNINTOB € IIOMONIBIO ITOCTOPOHHEro neTogHHKA
9HEDTUII MOKHO MBMEHHTH NHTEHCHBHOCTH IPOLECCOB HAKOM:
JCHUA ¥ BHIICNCHNS SHePIIIL, 12

Tpn 3aropmosmennrx Bomunax ofonx caremmiros 11 1
kopuyc I mpamaercs BMecTe ¢ MOTKaMu JeHTHI 2 i 3 1 Bas
aom 4, s YCTpaHEHHA IIOTePh 9HePTHH IpII xonocZOM mpo-
Xpyansannn nuddepennuansmoro MexaHmaMa Baj COTOKHPO:
BaH ¢ Kopmycom o TOMOIIBI0 GIOKNPOBOYHOIT ay st 1,
a MydTa BRIIOenns 9, COPNMMAOMANL MEXAHI3M ¢ KOPIYCOM
M BAJIOM, BEIKIIOYeHA,

Has AKKYMYJUPOBAHNA GmokupoBounas Mydra 5 BB
KINOYACTCs 1 BKowaeTes Myhra 9. BaTeM BOAMIO OAHOTO M3
CATeINTOB pacTopmaumpaercs 1 TNpHBOAUTCA B OPHHYE"
TCAbHOE Bpaienne or metoummka smeprmi. Jlemra 6 mpi TOM
HepeMaTEIBaeTCs ¢ BRemmero MoTKa 2 Ha BHYTpeHIIIt MOTOK 3,
[DEOZIONIeBast RaMpssKeHTe, CTPEMSAIeecs TePeMoTaTh ee B IPO-
THBONONOKHOM Hampapemmys, Ientpobesxmpie CHIbl, CO3MAA-
BaeMELIe BATKAMII TIeHTE, gaBHCAT 0T ee IOAPHHEL 1T TOJITHHEL,
)I-Tllmfr BHTKa W miormocTn MaTepuaia JeHTHl, a TaKiKe oT yr-
JIOBOI CROPOCTH BHTKOB, Tax, nanpumep, mpn werspex BOT-
ax JIeHTEI ¢ Maccoit kasrmoro oxomo 50 r, yraosoil cKOPOCTH
6 TBIC. O6/MUR 1t Paccroanmm mentpa Bpamennd 25 ¢M CYM-
MapHas nenrpobexnan cmra goctiraer 20 xH, a xpyTamHL
MOMEHT Ha Baily mpm papmyce BHyTpenmero morka 10 oM —

2 klHar,

Haromrenman mpm aron HeHTpobe;KHEasA TOTeRI{uaIbHAL
PHEPIILT ¢ NEPeMOTKOM Kaoro MeTpa JeHTHl OpH HelsMeH-
HOII IGATPOOEIKAOI cmne panma 20 Trrc. Izx. Ecim npmHATE,
ITO JeHTa 1I3TOTOBJIEHA H3 CTaim mmpaEonr 10 ey nm TOMIIH-
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Hoii 0,25 MM, To mpm Tex ke mapamMeTpax AMA HAKOIIEHIA
BTOI QHEPIUU ¢ BHEIIHEr0 MOTKA HA BHYTPEHHMII AOAKHO
65Th nepemorano oxomo 0,8 Kr JeHTHL Hanpszxenna B JenTe
upm oToM e npessimator 20 Teie. H/em?, aro mourn B 10 pas
MEHRpIIe Ipejiesia IPOYHOCTH JEHTH TaKoil 3amac HpPOTHOCTH
H38T BOSMORHOCTH emie OOMNbINe IIOBBEICHTH SHEPrOEMKOCTH
AKKYMYIATOpA.
poIlece BLIICTEHIS DHEPIHM IPOMCXOANT AaHAJOTHIHO:
gzll}iTa OpH 9TOM NEPeXOANT ¢ BHYTPEHHEro MOTKAa Ha BHEMI-
Cruenyer 3AMETITh, YTO IEHTPOOERHBIL aKKYMYJIATOD MO-
KeT paGorars 1 Gea muddepenmmansEoro mMexamusyMa. Porb
HOCTe/IHero Momno 3aMeHNTh My(hTOl BRIIOUEHNA, HO TOTAA
HECKONBKO cysnres 06macTh BOZMOARHOTO NPIMEHEHHA AKKY-
MynATopa.
o Ha ocmone menrpoGesnmoro ARKYMYJAATOPA MOJRHO CROH-
PYNDOBATL IMHEPHMOHHEIE AKKYMYJISTODH ¢ DAsTIIHBIMII
CBOUCTRANII, WCOOXOAMMBIMIT JUIA TOH I WHON MATITHEL
Mentposemimsmg ARKYMYJIATOPOM MOKHO ITABHO DPAsroOHATH
MAUIIY 11, 1a060pOT, TOPMOBNTE, ARKYMYTUPYS €@ KUHETH-
H9€CRYI0 nneprmo. Momuo IOCTPONTS TAKOIT MAaXOBIEK, KOTO-
DB, pacxojiys Hepruo, HampuMep Ha BpAI[eHie TeHepaTopa,
YICT TIOYTH 10 TIOIHOTO BBIJIJICHNIA BCeil SHEPrun cOXpaHATh
HOCTOANNYIO yII0By10 cKopocTh b, JIyis 9TOro Hajo COOTBETCT-
BYIOIT: 06pasoM IepeMaThiBaTh JEHTY C HAPYKHOTO MOTKA
a puyrpenmmii. Momuo mazke co3faTh MAaXOBHEK, DASTOHAIO-

mnics P COBEePIICHIN pnﬁon — JI0 OIPEeJAeIeHHoro, KOHET-
HO, npenexa.

Taasa IV
«3ATATIOYHDLIE) NPOABIEHUA HHT SN

Ciaryuaeres, 4T0 JIOAW Bepsr B dyjmeca Oomblle, YeM B peaib-
HBIe, HO TPYAHONOHATHbIC BemH. Tak I ¢ MHEPHUEil B CIITY
€6 (TPYJHONOHATHOCTHY, 4 BEPHE® ITyTAHNIEI, KOTOPYID MBI
CaMII BHOCHM B 9TO TOHATHE, CBA3HIBAIOT MHOLO 3arajj0THOro.

Ocofenio dT0 OTHOCHTCSA K TAKHM IIPOABIEHIIM IIHePIUIL,
Kak rupockommueckuit apdexr m suGponepesemenus. Taroe

8 D10 CBOICTBO ABASAETCA OCHOBOMONATAIONMNM IPH CO3JLANIN HAKOMI~
Teweil VI 9HepProcuCcTeM, HCHOAB3YIONIXCA B COTAX ¢ MPOMBIILIOH-
woit crporo (hukcnpoamHoil wacToTolr 50 man 60 I,
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CBOIICTBO THPOCKOIA, KAk IpeleccHsd, WHOTAA BO3BOAUTCA B
PANr «3arafoMHBIX». A BHOpOmEpeMEmeHISI, T. €. ITepeMentes
HIs BUOPIPYIOIEro Teja, HaXOAAMIEerocsa B KOHTAKTe ¢ Tepo-
XOBATOIi HMOBEPXHOCTHIO WM B CONPOTHBIAIOMEiics CPeae,
HOCTOSHNO  OyjopaskaT welopeueckme yMbl llpecaoByTsie
MHCPHOM(bl — YacTHlil ciydair BHOpomepeMeneiii — To/xe Ka-
JRYTCH BATAJ0NHBINMI MATIIHAMII, COMOCOOHBIMI 1K 0e30mOpP=
HoMy sipuzreniio. Yrofsl yerpaHuTh H3 Haykil uyjeca, pacs
CMOTPUM TIO/IPODITeE TaK HA3BIBAEMBIE Barajlovibie TPOABIES
TS WHe DI,

Hnepmua u rupockonnvecknii aipert

Heiieteue rpocronmueckoro aperta 00BIUHO CBAZBIBAIOT
C YCTOIYMBOCTBIO BPAUIAIOMIErOCs BOMUKA. Y AIBHTENbHAL
YCTOIIUBOCT, COOOMaeMas BOXIKY OBICTPHIM BpATEHHEM,
VIKC MABHO NpUBNeKaja BHAMAHME NBITIBBIX yMOB. DIe
0k0110 200 et masan B amrimiickoyM gaoTe Ghlia cjefaHa MO
TLITKA WCHONL30BATH HTO CBOMCTBO OLICTPO BpailialOIIEroCH
BOIMKA JUIsT COBMANNA a Kopabie yCTOMIHBOTO «IiciyCCTBel=
HOr0 TOPH30HTA», MOTYHIEro 3aMEHHTH B TYMammnyio HIOTOHY
BHJIM LT ropusonr. B mame BpeMsI THPOCKOMUTCCKITE upnﬁo-
DB IIpHoBperaloT ee Goxnpmee sHATEHNE B pasinyibIx oba-
CTAX Texmukn. B vacrmoetm, BOemHAs M BOEIO-MOPCKAL
TeXTIKA OCHAINEHH MEMEIM PAKOM MPHGOPOB, OCHOBAHHBIN HA
npuHgimne THPOCKOMNA, 0COOEHHO, MAPOKOe IIpIMencie rupo=
CROIl HONTy 91T B aBwammm.

B uen ixe OPUYINHA yAUBUTENBIOP0 IOBEACHIA OBICTPO
Bpauaiomeroest ponaka? 1 Boobme, ueM 00BACHAIOTCs THPO=
CROMIYecKie ABIEHUA, 1. e. ABICHHA, HaOMIOAAIONICCH TP
OBICTPOM Bpameny e Huueym mupiM, Kak mmepIigei.

Paccaorpiny MaxXoBuK, OBICTPO BpaIIAIONiicsi BOKPYT
gg(’:’ ez (pme. 35), IIpegmonoxmm, uro Bea macca MaxOBHKA

PENIOTOYeHA B ero ofome ma OKpyKHOCTH pajnycom R, 10
KOTOPOII OHa pacmpenenena papmomepHo. Bpamenne BOKPYT
ocn Z° npmmsito HA3BIBaTh COOCTBEHHBIM BPAIIEHUEM TTHPOCKO-
ba, a CrOpocTs aTorg BpamIeRns o — COOCTBEHIOil yINIOBOI
;Z:fxg‘;sm- Bpamenng BOKDYI KaKJ0ii u3 ABYX APYTAX oceil

2 T Ipenjeccieit, a CKOPOCTH 9TOTO BpamIeHHsd — YII0-
EOU CKODOCTBIO mpemecem,

Ecmxn MaXoBHK mpeneccapyer orHocuTexsHo ocn X' ¢ mo-
CTOAHHOI YIIOBO# cKopocthio W (pan/c), To ammeitHAas CKO-
POCTH MaTepranbuolt wacrumer 06ofa, HAXONAIIEHCA B TATHBITT
Moment na ocu +X’, me myeer COCTaBIIAIOEH, IapalelNbHOL
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Puc, IXeMi . e
C. 35, Cxema BOZHHKNOBCHUS Pre, 36, THPOCKON B Kap,inHOBOM HOABECE
apeneecn NS

1, 2 — napymnas 1 PEYTPERAAA Pasii

oci Z'. Yepes werneprs 06opoTa NAHHASA HACTIIA IePeCedeT
ock +Y'. B 5101 MOMEHT cOCTABIAIOMAA €6 CKOPOCTI, Hapail-
Jle.'lbl'g()i; ocit Z' u oycmopienmas mpereccueii, Oyfer panma
—RW. Horpa 7a me wactuma Oyjer mepecerath 0OCh —X ',
Cocranisomas ee JumeiiHONl CKopocTH, 0GYCIOBICHHAA TPE-
Iieccueil, odpaTnTCcsa B HYIL. 3aTeM, KOIAa JacTHa AQCTHT-
Her ocn —Y’, 9ra cocTaBAAIONIAs BO3PACTET B NPOTIBOIONOK-
nomM nanpasienun go +RW. 3a ciemylomylo 9eTseprs 06000~
Ta ona Oyjer ymMempmarhes W B MOMEHT 3aBEpINEHIUT IUIKIA,
T. e. Korjia "actuna jocruraer ocm +X’, cHosa cramer pap-
Hoii mymo. [lns cospamms yckopemimii, KOTOPH!? BEI30BYT JTIT
UIMEHEHISI CKOpocTH, Ha 000j] MaXOBHRA JOJKHBI AiICTBO-
BaTH CHIIBI, HapaiLieabusie ocu 2.

Taxum o6pasom, Bo Bpema MpeNecci.l OTHOCHTeTLHO OCH
X', copepmaromeiics 10 WACOBOH CTPEKE, ECAN CMOTPETH CO
croponbt ocn +X', RoimuecTso JABHAKEHIS KayRioil Mare-
PHATLTON JacTHIEr 000/[a NP USMEHeHIH ee MOJIAPHOro YIia
0 o1 —90° o +90° (nmpu ABUFKEHIH YACTHIE B HANPABIENUI
-0 wepes 0) mamensiercs B HaUpaBIeHNN, KOTOpPOe COBIAJA-
er ¢ OTpUIATeNLHEIM mampanienuem ocn Z'. ITpn mamenenmi
yraa 0 or +90° o —90° (B mampanmenmu +0 wepes 180%)
KOJMYECTBO JIBIZKEHISA WM3MeHgercd B HANPIBICHNN, COBHA-
ATOIEM ¢ TOMO/KITENbEbIM Hampapiemmens ocn Z'. Jlis ma-
KIX M3MEHEHHI KOJUYECTBA ABWKEHIA HeOOXOMMMEI CIILI,
DKBIBAJNCHTHBIC MOMEHTY, AEIiCTBYIOMEMY OTHOCHTENLIO OCH
7', Tak Kax MOJOKUTENLHBII MOMEHT NPHBOJAT K Iipenec-
CHOWHOMY JBI/KEHIIO, ero HABHIBAIOT IPeNECCHOTHBIM, I
IUPOCKOTIITIECKIM, MOMEHTOM, Belnmuuny a70ro MOMenTa Mo#-
1O OTPefeNnTh cieyomun oGpasom.
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a dmy

Razxpoli MaTepuaxpHOil JACTHIE MAacChl MaXOBHE J
aBHOI

¢ monApHEIM yraoM O cooreTcTBYeT Apyras IacTHOA P
maccsr dm, ¢ monapusiM yrion § +90°. MomenT dLiz, He00X0-
JUMBLT T CO3JAaHUA ABIZKEHIA 3TOI mapsl JacTHI (dmy B
dm) ¢ TpeGyeMEDI YCKOpPeHUeM, T. e. [ IPEeO/{0e s HHep:
TN HTHX YaCTHII, ONPENelIseTcs Mo GopMyre

(4.1)

dL,=2R*oW (dm,cos*0+dm,sin*0) =2R*o Wdm.

Tax Rax Bea Macca Maxopuka M ciaraeTcs 13 MacChl CIld:
PEHHBIX YaCTHIY, TO IOJHEI IPELeCCHOHHbII MOMEHT
(4.2)

L=R*oWM.

970 YPaBHEHNE OCHOBHOTO 3aKOHA NPEIECCHIL.

PaccMoTpiM THpOCKON B KapiaEHOM mopsece (pHC. 36).
Bocmonsayenmes ocmoBmBIM BakoHOM mpemecciir, 4TOOBI BBIACS
HUTB, Kak Oymer IpenecempoBarh Takoil IIpOCKOL HPH ACH:
CTBUN Ha Hero pmermmero mMomenra. Ha pme. 36 och Z coBI@-
H@eT ¢ 0ChI0 COOCTBEHHOTO BpaljeHns MaXOBHKEA (pompa
THPOCKOMaA), och X — ¢ OChIO BpameHHs BHyTpeHHeil paMKi
HOJIBECA T 0Ch Y — ¢ 0CHI0 BpAamIEHIs HapY/KHOI DaMKI IO
Beca.

Bremnnit moment, HeficTByIOmMuiT OTHOCHTENHIO 0CH BPa-
WeHNA Kakoii-uGo ms pamox Kappamosa mopseca (HapyXs
HOIf I BHyTpenueir), He MOAKET UBMEHNTH CKOPOCTH COOCT-
BEHHOI0 BpAIIeHHs THPOCKONA, a CIef0BATEeNbLHO, 1 BEITH:
oy H, I Komernveckumii MOMERT MAXoBHKa, papubi ME'Q.
Onuaxo raxoit MOMEHT BEIZBIBA€T IIPEIeCCHIo IHPOCKONa oT-
HOCHTENIBHO OCH BpameHHA JIPyroil paMKH KapAaHnoBa TOABe~
ca. Cropocrs mpeneccmm W 1o semmumpe paBHA BHEIIHEMY
MOMenty L, menemmomy ma kmEeTmueckmit moment [, T. e

W=L/H. (4.3)

Samermy, OflHaKo, 4TO 5Ta (popMyia CIpaBeAIIBa JIHIIE
B TOM cIy9ae, ecim BexTopst H, L | 0Ch IpENEcCHH B3AHMHO
DepUenuKyIApHEL.

Iocyorpmy, w0 IOPOM30IleT ¢ TEPOCKOmOM B KapAaHO~
BOM OO/BECe ¢ BHYTpEeHHEel PaMKoif, OTKIOHEHHOi Ha yTOJ (0}
OT CBOEro HOPMAaNBHOIO MONOEHHA, IPH KOTOPOM OHA Iep-
HEHANKYIAPEA K HADYMKHOI paMie, €Clm K yaly BHyTpeHHel
PaMIiil ¢ POTOPOM NPHIOKHTH CO CTOPOHEL HAPYRHON PAMKH
soMenT L, Hanpaslennsii mo ocn X. IIpm 5T0M Ha Bapy/RHYIO0
pamiy Gyner neifcTBOBaTH peaKTMBHEI MOMEHT, PABHBIH TO
BEJILYNNE, HO HOPOTHBOIONO/KHEII IO HANDPABICHHIO MOMEH<
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1y L. Om Harpysur ee MONUINIHNKE DAAHATbHBIMII CHAAME,
JEKAIMUMHA B miockoeTn ¥ —Z.

B pammom cayuae memecoofpasHo MpeACTABETH BEKTOD
RIHeTHYeCKoro mMoMeHTa H B Bhjge CyMMbI ABYX BERTOpOB.

PABHLIX ero cocraBasiomun 1o ocam Y n Z. Cocrapamioman H
10 ocu Y pasna —H sin @, a mo oc Z H cos O. B pesy:inra-
T8 meucTBus Momenta —// sin @ mOAMENNORI HAPYIHHOLL
PaMEn OymyT HArpy»KaThbcA pafgHaJbHBIMII CIVIAMH, JICRaI-
MI B mnockoctn X—Y. B pesymbrate jeficTsus MOMenTa Ha
cocrapasiontyio /7 cos @ rmpocKoOm COrTACHO OCHOBHOMY 3ak0-
Oy mpenecenn Gyjer mpemeccrpoBaTh BOKPYT oci Y €O CKO-
PocThI0

W, = LiH cos ®. (4.4)

Homofmsin e o6pason moment, HPUIOKEHIBIT K HApy#i-
Hou pamke no ocu Y, meiicteys Ha cocrapasmiontyio H cos @,

;HSI:IB&ET LIPEneccuIo rupocKona OTHOCHTEILHO 0CH X co cKo-
0CThIO

We= — L/H cos . (4.5)

B 9TOM Cllyyae BEKTOP MOMEHTa L mapajiielieH COCTaBIIsA0-
meil [/ sin O KOHeTHIECKOT0 MOMEHTA I II0DTOMY HE MOMKET
U3MENNTh ee HANpaBleHme. Hcam peakTHBUBI MOMEHT 00o-
SHAYNTL Yepes L, TO 1A mpefoTBpamenIsT HoBOPOTa HapysK-
HOIl pamkm Benudnsa L. cos @ gomkma 6biTh paBHoit L. Bep-
TOKanbHAsg cocraBisiomasn L, sin @ Oyaer BocnpHEIMAThCA
OOINIHAKAMA HAPYAKHON PAMKIL.

PaccMorpum sBIeHNST, BOBHUKAION{HE IPI H3MEHEHII CKO-
pocTi coOCTBEHHOro Bpamenusi TrEpockoma. I[Ipmvesm rtaxme
o003HaYenAA: L,— MOMEHT, IOPO/KIAEMBIil PIPOMOTOPOM HpPH
pasrone potopa; L,— cocrasusiomas L, no ocn ¥ HapysRHOIL
paMKn KapfaHosa mojseca; L. — cocrasasomas Ly, no ocu Z,
BOCHPIHEMAEMAas NOAMNNHEKAMI HAPY/RHON PaMKRE KapAa-
HoBa nojseca. Vcnonnayem Bripakenne

L= L,= Lysin®. (4.6)
Toscrasns ypasnenne (4.6) B ypapmenne (4.5), monywm

Lup sin® Loptg®
AT e e Y etV Ta 4
s e 7 (4.7

Vpasnenne (4.7) moxaspiBaer, 9TO CKOPOCTH HPEIeCCmT,
co3faBaeMas MOMEHTOM TCIIPOMOTOpPA NpH pAsrome poTopa,
IpAMO NPONOPUHOHAIGHA TAHTEHCY YIJA OTKIOHENNS BHYT-
pemneit paMKIl OT ee HOPMAILHOTO HOIO0/REHI,
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Pne. 37. I I ¢ naaThopm
naTYUKA YTy

1 —MeCTO YOTAHOBKM JATYMKA MOMeHTa, 2 — MECTO YCTaHOBKi
3 — BBIXOAHAn 0Ch, 4 — pXonuan ochk

it OTHOCHTEALHO JeMlL

Puc. 38. Cxema (Qopast,
) 4=
1 — biyrpennsin pasa, 2 — nmardiopma, 8 — ABYNCTYIENNATIE (IPOCKOMEY,

Hapy;sHan pamia, § — oI, 6 — 20D HDAEOX
CEPBONOTOD aaNMyTamBIoit oCiH, § — CePBOMOTOD TAHTAMHOM DAL

Onumy m3 «saragounsixy caoitcrn THPOCKOTIA ﬂMHeTc}f
€T0 CLOCOdHO0CTE yyiep;kuBaTh HANpABIEHAe CBOEi OCH B an:Ju
CTPAHCTBE, a Gnaromaps sroMy cTAOINBEPOBATH MAIINHY I o
mrargopmy, ma KOTOpOit 0B ycramonmen. llogcmun 910 ABIE:
mme. Pacemorpny payxcremenmsiit IIPOCKOI, MCHOTb3YCMBIX
B CTa0uIu3npoBanmsx miargopmax (puc. 37).

Jlnyxerenemmsiit ripocxkon moyer moBopAIBATEC BOKPYT
BBIXONHOI ocw; ormocmrensO BXOXHOI 0CII OH yJiepARIBaCTCH
b 3aNdHION moNoMmeRun cuoTeMOil ABTOMATHNECKOI Koppex=
Hun. JIsyxerenenmpri rmpockon BMecre ¢ miaTdhopMoii 00ecs
Hetmnsacer crabmmmsammo ormocHTenbI0 0XHOI 0Ci. LIpUMEHHB
ABA I Tpu NByXcrenenmpx THPOCKOTA, MOJKHO OCyIIecTBHTE
CTAVIII3ANNIO miarthopyer orHOCHTEMbHO ABYX MM TPEX
B3ANMHO neprenukynapnsix oceit,

.. Pacesorpmy, xar crabmmsnpyerca miardopma (pnc. 38).
Cradnanzanns OTHOCHTENBHO oCeil BHyTpeHHell m Hapy/KHOU
PaMok ocymecrBusercs THPOCKONAMH, Y KOTOPHIX OCh Bpamie-
uz pavrn (ocp Hpeneccuy) nepneHgAKyIAPHA K II0CKOCTH
miardopmer (ma pme, 38 9T0 JIeBBI I IpaBEIil TUPOCKONEI HA
nepennem miame), n CEepPBOMOTOpAMH BHYTpEHHeH 1 Hapy-
1ol paMok, Hnard)opua NOKasaHa B HOJIOKeHHH, KOrfa O0Ch
cobernennoro BPAaIlenusa J1eBoro rupocKona mapajliielbHa 9CH
BHYTpeniel paMky, a mpaBoro — ocn HApy/RHOM paMKd,



Tlpennonoxm, 4o o OCH HADY/KHOL paMKI AeifcTBYET
BoaMymalomuit MoMenT. COMNIAaCHO BaKOHY NpEIeceun ol He
MO7ReT moBepuyTh 1IaT()OpMy, a BEIZ0BET LPEHecciio JAeBoro
THpoCKOma OTHOCHTEIbLO MIAT(HOPMBI; MPABBLL FHPOCKON HE
Upopearupyer ia aror moment, llpemeccupys, rmpockon 0y-
AT OTKIOHATLCA 0T CBOEr0 HOPMATBHOTO MOMOKEHISA, BCIE]-
UIBIe 9ero er¢ jaTuuk yra HAYHeT BHEABATH CUTHAL DTOT
CiiTHaT wepes npeofpasopaTens KoopAuHAT (0 HeM Oyjer cra-
9810 HIUKE) 11 yeuIITeN) MO/ASTCA Ha CEPBOMOTOD HAPY/KHOI
PAMKI, Roropsii MaummAET TPOKTANBBATL K Hell MOMEHT,
HIPOTHRONOTO A BT BOBMYITAIONEMY MOMOHTY 1T BCe BO3pa-
CTa0IMuit mo Mepe Bospacramus yraa Ipemeccmi. Iorga Mo-
MEHT ceproroTOpa VPABHOBECHT BO3MYIAIOMIIIL MOMEHT, Ipe-
leceus npexparnres, mpmueM MPAKTIIECKI MTHOBEHHO, Oe-
SHEEPIHONNO  (dTa GE3BIHEPHMONEOCT, BOSHNKHOBEHIA
UPERpalleniia mpemecein, ceyiomas 13 cBoiicTs IAPOCKONa,
TO%e Hepejo cumraercs 3arajouHoil). B TAKOM COCTOMNHIN
CHCIeMa Gyjier ocraBaThCs 0 TEX TOP, TOKA JCHCTBYeT BO3-
Mymaomuii amoyem, Bammo, urofsl yKasanBoe paBlOBecHe
HACTYmIo mpn 70cTATONIO MANOM OTKIOHEHUU IiiPOCKONa oF
€0 HOPAANLHOTO TOMOKENIIs.

C ncuesnonemiey BEemEero MOMEHTA, TOX ASHCTBIEM MO-
MEATa CcepBoMOTOpA MHPOCKON BEPHETCS B HOPMATLHOE MO~
KeHMe, TIpi KOTOPOM CHPHAT AATYAKA YIVIA, A CAe/0BATETLHO
1 MOMenT cepsoMoTopa, 00paTurCs B Hydb, Tarmm 00pasoM,
Wwiargoprma crabIIN3yeTcs NyTeM KOMIGHCAIII BOBMYIIAlo-
IIero MOMEHTA MOMEHTOM cepBoMOTOpa. B Teuenme BpeMeHH,
KOI[ia MOMEHT CepBOMOTOPA MEHLIIE BO3MYIIAIOIIET0 MOMEH-
T4, N30BITOR IIOCAEAHEr0 KOMIEHCHPYETCH TUPOCKONIIECRIM
MOMEHTOM, Pa3BIBAEMBIM HPENecCHpYIONM IIPOCKOIOM.

Eenn Boamymalomuii moyment Oyjer jeiicTBOBaTh 1O OCH
BHYTPEHHEil DPaMKIl, TO OH BLI3OBET HPEHecCHi0 IIPaBoro Ii-
POCKOTIA, KOTOPHIT B 9TOM CIyuae alaJlOriiHO HpeIbIIyIIeny
npusejer B jelicrsme CepBOMOTOD BHYTPEHHEIl pakiu. SHa-
uiT, TpH TONOAeHnn naardopMbl, NOKA3AHHOM Ha puc. 38,
JCBBIA TUPOCKON JOMKEH YIPABIATH CEPBOMOTOPOM HADYH-
Hofl pAMKH, a TPABBLL — CEPBOMOTOPOM BHYTDEHHEI paMKil.

[opepuem xopmyc maaThOpPMEL B 33UMYTE Ha HEKOTOPHI
yroi, me kparneii 90°. Teneps ocit COOCTBEHHOTO BpaIIEHIUIL
VKA3AHEBIX THPOCKONOB yike He OYAyT MAPAILIENBHEI 0CHM
pHyTpenneil u HAPY/KHEIX pamok. [ToaToMy Bo3MyImalomuil MO~
MeHT, [eicTBYIONuit mo M000if U3 BTHX 0Ceil, BHI3OBET mpe-
necenio cpasy oboux rmpockonos. VI clejopaTeanmo, ecau
COXDAHNTH HPEHRHION CXeMy YUPABJICHNA, TO OYAYT BRmOTe-
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npl 00a CePBOMOTOPA, B TO BPeMA Kak MOIAeH padorarh
TOJBKO TOT, II0 OCH KOTOPOrO0 JAeMCTBYyeT BO3MYLIATOIIHI
MOMEIT. .

B aroy ciryuae TpeGyerca OmpeielnTs, 10 KaKkoii 0CH AeH-
CTBYeT BO3MYIIAIOIIMII MOMEHT, HA KaKO0il cepBOMOTOD HOAATH
YUPaBISIOMIIT CUTHAT U KAKHM OH JOJKeH ObITH 110 BeJm‘l-
He 1 spary. Eciil jKe BO3MYIIAION[He MOMEHTHI JeiicTBYIOT
OJ{HOBPEMEHHO [0 00eHM O0CAM, TO HEODXOAWMO yCTAHOBITE,
KakUM JIOMREH ObITh YIPABIAIOIIUE CHTHAN JJia KazkIoro
CepBOMOTOPA. ABTOMATHUECKOE PELIeHie HTOrO BOIpoca 00ec-
NMEUHBACTCA Tak HasbIBAEMBIM IpeoOpasoBaTesieM KOOpPAUHAT,
KOTOPHII IpefcraBiser cofoii MOBOpOTHEII TpamcopMaTOP;
HCnoub3yemoli B kadecrse paszoBpamaresis.

ITpeneccuo sesoro n mpaBoro rupocKona BEBLIBAOT TOML
KO MOMCHTEI, HAIPABJIEHHBIE II0 UX B3AMMHO IIepIeHHKYIAP=
e ocaM (em. puc. 37 m 38), cemsammbiM ¢ 1aT(OPMOM.
Ioaromy mpeneccs rupocKONOB, a Cle{0BATETLHO 1 CHIHAILL
UX NMATYNKOB yrila, XapakTepusyloT MOMEHTSI, jleiicTBYIOIIIe
Ha nparopyy mo oTmM ABYM cBasammen ¢ Heii ocs. IIpe-
00pazoBaTeNs KOOPAHHAT BOCHPHHAMAET a3UMyTHOE IOTOKE=
e naaThopMur orHocnTeNLHO Kopmyca npudopa. Om odecte-
THBaeT mpeoOpasoBanme yKAzaHHBIX MOMEHTOB K OCAM
BUYTPEeHIell i Hapy/RHOII PaMOK Jyls JI060T0 a3iuMyTajbHoro
TOMOe s IIATloPMEl OTHOCHTENHHO KOpIyca mpisopa. 90
AOCTATAGTCA LyTeM COOTBETCTBYIOINEr0 H3MEHEeHHs CUrHAI0B
AATYIKOB yIIa PHPOCKONOB. 5

Ipeobpasosatens koopAuHAT pacmoosken Ha BHyTpeHHeil
DaMKe cupasa or ceppomMoTopa (Ha pme. 38 me noxasan). Ero
CTATOP JKECTKO CBASAH ¢ BHYTpPEHHEIl PaMKOil, a poTop IOIy-
Jaer Bpamenne or muaropmbr 2 wepes mapy LiecTepeH IpH
€€ I0BOPOTAX OTHOCHTENLHO BHYTPEHHENl PAMKI.

CraGmmmsanus nraTOPMBl OTHOCHTEALHO A3MMYTHOH OCH
OCYIIECTBIIACTCS TPETHUM TIPOCKOIOM I CepBOMOTOPOM ILIAT-

OPMBI, YCTAHOBIEHHBIM Ha BHYTpPeHHeH paMKe (BEN3Y).
BXOAHM PCL AAQHHOTO THPOCKOHA BCerja mapaJjiieJbHa asH-
MYTauUbHON OcH MIarTd)OpMBI, OITOMY OH pearmpyer TOMBKO
Ha MOMEHTH, fieficTByiomue Ha miaropMy OTHOCHTEILHO €8
a3IMyTaNbHOI ocH,

Taxoit croco6 CTA0mIH3anum Ha3pBAETCSA CIVIOBOM IHpO-
cz:onuqecxiox“x crabuanzanneii. Crafnananpyiomuii MOMEHT, CO-
3/1aBaeMBII THPOCKOMOM, mIpeJicTABIAET COGOH THPOCKOIEYe-
CRHIT Mo.\tem‘:' BOZHHRAIOMNII mpH npemeccHs FHPOCKOOA @
HanpasleHHBII DEePOeHEJAKYIAPEO K OCAM Tpemeccanm # cob-
¢rBennoro Bpauienns, On paseR mo BeJHYAHE I HPOTHBONO/O0-
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Puc. 30. OxgHoochas cralir-
AN3HPoOBAHHAR MAATHOPMA

1 — rUpoOCKoOm,

2 — paTuNK yraa,

8 — cepBoyCHIANTE L,

4 — ceppoMoTOD,

§ — xopmye,

¢ — naardopya,

§ — ochb mIaThopMer,

8 — DHIXOAHAT O0b  THI0-
cromna '

A
Pue. 40. C‘mﬂn:mnu:rap -
PEaALCOBOro BATOHA

JKeH 110 HAIPABIEHNIO BHEIIHEMY MOMEHTY, ACHCTBYIOIeMY

ma mnaTopMy I BEBLIBAIOIIEMY TPENECcCHio rupocroma. I'm-
. DOCKOTIITYECKIN MOMEHT, a CIe[0BATENbHO 1 CTAOIIMBNpYIO-
| mee jieiicrpme Ha mIaTdoOpMy HETOCPENICTBEHHO CAMOTO Tli-
pOCKOIIa, CYMECTBYeT TOMBKO [O TeX TOp, MOka CymiecTRyer
npeneccist. J{OTIa MOMEHT CEpBOMOTODA CTAHOBUTCA PABHBIM
10 BEJIMUNIC BO3MYINAIOMEMY MOMEHTY, IPEIeCceHst mpeKpa-
maercs i crabmimaanus mIaT{opMEl 0CYMECTBIACTCA TOILRO
CEPBOMOTOPOM. ;

Ha puc. 39 moxkasaHa OfHOOCHAS CTAGHINMANMOBATNAL
I mrargopma. T
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Cra0umiaupyiolliie CBOUCTBA WHEPIHOHHBIX ar(R)'Wf"‘
TOPOB HCIONL3YIOTCA B TAK HA3bIBAEMBIX OJIHOPEIBCOBBIX dRI=
TazkaX, PABHOBECHE KOTODLIX IOIEPATHBAETCA TIOMEIISHHRIM
B HOX CTAOINNBHDYIOMAM TIUPOCKOMHYECKUM YCTPOUCTBOM.
9T0 CBOHCTBO TIHPOCKONOB OBIIO HCHOJIB30BAaHO MIA CTaVH-
JHBAINNT  JIBYXKOJIECHOTO0 OKUOA/KA PYCCKHM  IHREHEPOM
II. II. TnmoBeRmy, a ele pamee — AHCANYAHIHOM BpeHaHoM.

B onmopenscoBrix Baromax MCIOIL3YeTCA JiBa BapuanTa
pasMelenus THpPOCKONMYecKoro crabmamaaropa: B TIEPBOM
IIABHAS OCh THPOCKONA PACIHOMO0KEHA BePTHKAILHO, BO BTO-
POM OHA Pa3Men{aeTcs TOPUBOHTAIBHO H TePIeHANKYIAPHO K
IPOJ0IBHOI Ocu BaroHa. Ilo BTOpOMY BapmaHTy ObLI H3rOTOB-
JIeH THPOCKONIMECKUll ¢Tabiin3aTop OAHOPEIbCOBOro BArOEA
Bpemana. MaccusHeii porop MOHTHPOBAJCA Ha MOIIIIHI-
Rax B pave / (pme. 40), Gmaromaps wemy ofecieuuBazach
cBo00j(a ero Bpamenns BOKpYT ocm AA, mapaiienbHoi JHA-
11y BaroHa. Pava 71 ycraHaBInBajlach Ha noIEIHIKax B

CTAHAHE 2, JRECTKO 3aKPEIIeHHOit B KOpIyce Barofa Tax, uro-
GBI MIOCKOCTE THPOCKOTA, cocTaBiemMasn ero ocay A4 1 BB,
Ostta mepnenfukyaapEa mpoxombHoir ocm CC Baroma.

Coobmas POTOPY THPOCKOINA MAKCHUMAJILHO BO3MOZRHYIO

YIrIOBYI0 cropocth € Bpamenus sokpyr ocm AA, momydirid
CHCTeMY, NBUKEHHEe KOTOpOif MONUMHSAJIOCH OCHOBHOMY 3al0=
oy mpereccnm. [lns BoajeiteTBuA Ha THPOCKON BHELIHAM MO-
MEHTOM paMa Obnra cHaOena pyroarroi 3. Ipn narione Ba-
FOHA HA TPaBBIi GOPT 10 XOAY ABMKEHUA BOAMTENH MazKIMAL
Ha DYKOATKY J, CTpeMsch HOBepHYTH ee BIeB0. ey caMbLM
CosaBaiica nefcTByOMuiT Ha THPOCKOII OTHOCHTEILHO OcH
BB wmoxenr M, HaNpaBIeHHbII TPOTHB YaCcOBOM CTPEIKIL, eClil
CMOTpeTs Ha mratopmy csepxy. [lox mmmsmmen MoMenta M
PHPOCKON, OBMAfialonImii KHHeTHIeCKIM MOMEHTOM [Q, 10ay-
Y&l LPeIeCCHONNoe MBIKenHe BOKPYT Npofoabuoii ocn CC
Barona, B peaymsrare och A4 rmpockona KpaTuaiimmiM Iy TeM
T3 Ha coBMemenne ¢ BexTopoym Moyenta M, Tax kax cra-
HHHA 2 JRCTKO CBA3AHA C KOPIYCOM BATOHA, MOCHe/HIil yIaCT-
BOBAT B mpemneccuu rmpockona. B pesyibTaTte 9TOro JBHIE-
HIIA HAKJIOH BaroHa HAYMHAT yMEHLIIATHCA, M KOT/Ia INIAT-
(I)amta NpHHIMala TOPH3OHTANLHOE MOJOKeHHe, BOANTEND
TIPErpaIan Ha;RuMaTh Ha PYKOATKY 3.

Onucannas exeMa THPOCKONIYECKOT0 cTAOMINAATOPA GBILIA
OCYIIeCTBICHA B OZHOPENbCOBOM BaroHE, IOCTPUECHHOM /I
anriao-smonckoi Beicrapkn 1912 r. s Jlongone. Barom pymerman
oiHoBpeMendo 1o 40 wenoBex m mepeBO3M MO TEPPHTOPH
BLICTABIH NOCETHTENei ,
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Prie. 41. [ipyxronecusiii asToMoGnas
I, II. IInnosckoro, OOuyi BIA 1 CXema

Jinyxxomecnmiit asromobmns II. II. Ilumosexoro mossmi-
ca B 1914 r, ma ynnmax Jlompoma. dxmmamk (pue. 41) Gwmin
cualdyReH IUPOCKOIOM, 00eCHeuMBAOMIM €My YCTONUNBOCTE
He TOJALKO BO BDPeMs JBHKEHIs, HO U TpN OcTaHOBKe. [mpo-
CROII COCTOSMI 13 MacCHBHOIO PoTOpa, BPAWIAOINErocs €O
ckopocTbio Q Boxpyr ocn A4 B pame I, ofragalomeii Bo3MO-
HOCTLIO HOBOPOTA BOKPYr ocn BB B KpOHMITEiHAX, JRECTKO
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BAKPCINICHHAIX Ha JHUIIe Ky30Ba aproMofmist. Pama I gepes
s8ybuaryio mepefady ObuIa cBfizaHa C BAJIOM 3JIeKTpOo/IBAraTe~
JIs1 2, YOpPABIAEMOro HepeKiaiogaTens J, NPOXOIbHAS 0Ch KO-
TOPOro pasMemanack mapajiensro ocn BE.

Ilpn mocajke maccazkupoB INIM OpPI X NepeMemeHHAX
BHYTPIl aBTOMOOWIIA BO BpeMs ero JBHReHHA KOPIyC Mamm-
HEI CTPEMILICS IOBEPHYTHCA BOKPYT IPOJOILHOLL OCI cc. Tpu
9TOM MeTalImveckiii mapui 4, meperaTBasch B CTOPOHY
HAKIOHA BHYTPH NeperTiouaTells J, 3aMbIRAX OFHY H3 ABYX
Iap YOpaBasiomux rorraxTos: K, mam K, Tey caMbid BRIIO=
MAJICS ABUTATeD 2, COBAI0MuiT BO3ACIICTB YOIl Ha FIPOCKOX
moyMent M, Bean HARIOR aBToMOOIIA IPONCXOMAT Ha JeB5it
6opr, mapuk saMbrkan KOHTAKTHI K» 1 DIEKTPOJBHraTelh
CO3JIABAI OTHOCHTENEHO ocn BB oment M, BEKTOP KOTOPOTO
6Bl manpasien p cropomy mpasoro Gopra. ITpi IpOTHBOIMO-
JOFRHOM HAKIOHE BKIIOYANNCH KOHTAKTHI f{, 1 jBOraTeldb
coamanan momenr M, mampasIeHHEEL B CTOPONY JeBOro 60PTa
aBTOMODOMIIS,

Moy peitcrpmest MoMerta M rupockom, a ByecTe ¢ HIM i
Ky30B aBTOMOOmIA, mOMy"aeT HmpEeNecCHOHHOe JBIZKCHHE BO-
KDYr upofionsroii ocwr CC MammgEl, Ipu KOTOPOM BEKTOP
KUHETIYeCKOTo MoMenTa IQ rmpockoma erpeMuTcs MpUUTH K
COBMEINemIo ¢ BeKTOpoM MoMeHTa M mo KpaTwuaiinrery pacs
croanmio. B pesymsrate Ky30B aBTOMOOMIA HATHET BBIPAB-
HUBATHCA, yMeHBIIag HAKIOH K TOpHAOHTY. Ilorja »rumA
BO3BPATUTCS B TOPH3OHTANBHOS IIOIOKEHNE, IIap Meperiio-
Harens 3 pazoMkHer YUDaBJIAIOMIe KOHTAKTHI, I TOrAA Aeu-
CTBHE Ha rapcekom MomenTa A/, a Tem caMbIM I HOBOPOT aB-
TOMOG IS BOKpyr ocn CC, mpeKpaTATes.

TOPU3OHTANBEOM HOMOKEHI aBTOMOOMIL Oyner HaX0-
MATECA QIO TeX mop, moka HoBoe Bo3MymieHne He BBI3OBET
HOBOTO Hakmoma mammmer. Onmcanmas pagoTa THPOCKOIITE-
COROTO cTabminsatopa mOBTOpHTCA BHOBH, W TOPHBOHTAIBHO®
no"ﬁme“"e ORUNaKa omATh Gyjer BOCCTAHOBIEHO.

.lleuox;l M?’“Irynaponuoﬁ aBromoGmusHoii percranre 1961 T
6 MOHCIPHpOBANACE MOKeNs HOBOrO JABYXKOJECHOLO ABTOMO=
s «Impomy, a B 1967 1, HOpPOLUIN TCOBITAHNA ero MepBhX
obpasarmos.
- Kax n 2 aBTomMobme IMTuroseroro, ropHsoHETAIBIOE TOT0=
elue aproyMobmus «Iupom) CrafmINANpOBATOCH THPOCKO-
TIOM, paaMeIeHHLIM 107 KamOTOM MAMMEEL. PoTOp rIpOCKONa
Auayerpoy 60 cu spamancs BOKpPYr BepTUKAILHOH OCH ©
TacToroii 6 Terc. 06/mMumE, ABTOMOGWAL ¢ jBHraTeneM MOII-
nocrsio 80 . c. Guarogapsa cosepmenmoii aapOITHAMUIECKOT
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dopme passmsan cropocts mo 140 km/a. ABToMoOIAL 000PY-
foBaE (pacmosoAsenHBIMI B 3ajiHell 9acTH Ky30Ba) ABYMA
MATBIMII BCIHOMOTaTeILHBIMI KOIECAMI, ABTOMAaTHYECKH BhI-
ABHTAIOLIIIMIICA 113 MAIINHEBL IpPH CHIZKEHHII ee CKOpOCTH
HIie 5 1v/v. OHI TOJJIEP/KIBAIOT ABTOMODMIL HA CTOAHKE,
EOr/Ia POTOp THpOcKona He UMeeT BpalleHHA. Takoi aBTOMO-
Ouan HICIOJNL3YeTCd B TPYAHOAOCTYIHBIX TOPHEIX paiioHax:
OH JIETRO IIPOXOJUT [0 TPOIAM, PACIONOREHHBIM Ha KOCOTO-
Pax ¢ yraomom mo 60°.

Tak, eCJI Mbl IONBITAEMCSA NOBEPHYTH OCh BPAIalOIIero-
Cf MaXOBHRA B IUIOCKOCTH, NEPHeHANKYIAPHON INIOCKOCTH
€0 Bpalenus, To ock Gyaer MOBOPAYMBATLECA He B TOM Ha-
UPABIEINI, B KOTOPOM ¢ IBITAIOTCH CABIEYTH. B 9T0M, Ipyo0
TOBOD#A, 11 3ammiouaeTca THpOCROMIIecKmit sMQext.

Cymectnyer pax TIPABIII ONpEedeHNA HaupaBIeHus IH-
POCRoumyeckroro momenra, Hanpmvep, npasmio FHykosexord
COCTONT B TOM, YTO BEKTOP MOMEHTA BHEIIHNX CHI HPOEKTI-
Pyercs ma mmockocTs Maxosmka m moopawmsaeres ma 90° B
CTOpoHY ero Bpamlenms. llomywaeTcs BEKTOD THPOCKONMYE-
CRoTo Momenta. Hoporko, sicho, Ho Tpedyercs eme 3HATH,
YTO TAKOEe BEKTOP MOMEHTA I KaK ero HpOeKTHPOBaTh. A 9TU
SHAHIA IHENOYROil TPedyIoT ellje U APYILHX, I TAKIM 00pa3oM
MUl ompejeseHms THPOCKONIYECKOTO MOMeHTa TpedyeTcs
HEKIii «00pasoBaTeALHEI HEeH3).

LCThL I APYroif MeTojy ONIPEAeNeHNA TIPOCKOIHYECKOTO
MOMEHTa: HyCKaeM MOHETY II0 CTOIY — OHA KaTHTCH CHepBa
IPAMO, & TOTOM 00A3aTeABHO CBEPHET B CTOPOHY H Ha 9Ty iKe
CTOPOHY yTajier. JTO 3HAYMT, UTO HA MOHETy HAYNHAET eil-
CTBOBATH MOMEHT BHEIIHEX cuil (ee COGCTBEHHEIX CHi TSIKe-
CTI), KOTOPHI MBITAGTCA TOMOAKNTL ee Ha OOK. A Ha 3TO
KaTAMAACA MOHETA OTBEYaeT HOBOPOTOM B Ty iKe CTOPOHY.
Vrax, ecim OpeCTABHTH MAXOBHK B BHJie KATAIMEroca Koaeca
(MOHETH!) W IOMEITATHCA BHEITHNM MOMEHTOM HOIOKHTH €ro
Ha GOK, TO TIUPOCKOMNYECKHiI MOMEHT OyfeT CBOpPAuMBATEL
ero ¢ Kypca B CTOPOHY TPEeNOIaraeMoro majgenns (semocumne-
JUCTEl «HYTPOM» UYBCTBYIOT 9TO HampaBieHnme H, INanast,
CBODAUNBAIOT B Ty 7€, a He B OOPATHYIO CTOPOHY).

Ilo BenmunHEe THPOCKONMYECKMIT MOMEHT paBeH

My=Io,W sino, (4.8)

e ] — MOMEHT MHEepINI MaXOBITRA, ¢ — YTOJA MEKAY MI0CKO-
cTAME COGCTBEHHOro Bpamenns o m npemecenn W maxosmka.

Ecan He faTh MaXOBAKY OpPENECCHPOBATH, TO THPOCKOUM~
qecKuil MOMEHT HE BOBHIKHET, 9TO CBOUCTBO HPOCKONA MOIK-
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HO  o00ObIrpaTh — MOKa-
3ath «Qoryc». Ecam HA
GoapmoyM THpPOCKOOE B
KapIaHoBOA moABece
(amazormumoy  11300pa-
sReHHOMy Ha puc. 36) ¢
BEPTHRAJLIOI OCBIO H
BHeNIHeir paMKoif, HOBO-
paumBaionieiicsi — BOKPYE
9Toif ocm B ITO{DIIMIEIE=
Kax ma IHojcTaBke, pac-
KPYTHTH  MaXOBUK, TO
DOBEPHYTH BHENTHION
PaMKy BOLpyT OCI, pa3y-
Mmeercss, Oyjaer  O4YeHB
TPYRHO. Bryrpenaaa
paMKa 113-3a Tpeneccum
;‘I‘:Ixi,f’“r‘::;::) clxi(?)'lrlmllae'r MEJIIEHHO HOBOPAYMBATLCS, 1f BOZHIKAIO:
CipemiTs (He;; 1eCKUIT MOMenT Memaer ApIzKenio. Ho ecud
molo pak cueMeTHO IS 3PUTENA) BHEMIHION 1 BHYTPEI-
o Tty u:am,unm 'n.rrn(b-ro,\r Ha 0CII MOJBIAHON paM=
e panmp t:\T BOBMOZRHOCTH HpeneccupoBarth — I TOrAa
1eM, 1 oma eme yo 107KHO 3aKPYTHTH OyKBaJIbHO OHIIM Halb=
W (g ulx IIT0 [OCTIe 9TOTO caMa BpaiaeTcs (o MHEep-
B0 pra a’ampu 9TOM CINILHO Harpy;KeH, I eCiIll CIOMAEeT=
Yo CHJIbHeePET Ha MecTe, KaKk BKODAHHAA).
S On Hpenecmnmraucn KpyTHTh paMRy, Tey Omerpee
MOMERTOM 11 cxo oPyeT. 9Ta (MArKagy BaBICHMOCTL MEEAY
"“PUCKOanecROFE CTBIO JIErJla B OCHOBY TAK HA3bIBaeMOro
Heurarens npuso ufl_IPOFP%cmmopo papuaropa (puc. 42).
B e o ogaonmaxonnx 6 mocpepcrBoM TGIOr0 Baya 1
umoMa 2, 3, 4 oo o PEMEHHO ¢ IOMOMIBIO PEITaZKIIOTO Mexa-
fr—— 'I‘Hpocxo [XOBUKA IPUBOJUTCA B KOIeHATEJLHOE
oCH Maxonmia » Touunqecm‘m MOMEHT BEIBHIBAET I{0EOAMIA
JWMKYIADHOH prrm nl: e 9aCTOTOl, HO B IIIOCKOCTH, mepreH-
Gamms or rupocxcﬁu n(eﬂm"“ KoaebanmaM. HpyTmibibie KOJIe-
OO -\lydna\n Ie5cxcor0 MOMEHTa yJIaBIIBAIOTCS ABYMA
BETOMEITT Ba b o Aén y BHIIPAMIAIOTCA UMHA B OOAAIOTCA HA
pyroit neuorlxl PG A S,

IPHBEI K Mbican chgallﬂommm rupockonuveckmit mpr6op
yma 4gepes uB"melmeBeuemm MOUIHOCTH MAaXOBHKa H3 BaKy-
1H03BONseT BLIBeCT: Kopnyca. Tmpockommueckuil a(phert
pieckoro) 1 A3 repMerniioro (mpeAnoyTHTENBIO che-
Kopayca  orpoMublii KpyTAmuil MOMEHT, TpUYEM
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¢ BPAIIEHIIEM B JI1000i ITOCKO-
cTH (puc. 43). O6Bem xopumy-
02 HONONB3YeTCsT MOYTH IOJ-
HOCTBIO, & caM KOpPOYyo He Bpa-
IABTCSH, TONHRO OCH €r0 COBEP-
IIAeT KOHMYECKOE JBUKEHUE,
YIaBIUBAEMOE JIBYMS KpPHBO-
mmamu 2. Maxosug 3 Bpa-
maer sanx 4, KOHIB! KOTOPOTO,
OCHAIEHHEIE TIeCTEPHAME MIN
Gpusnnonayn, ofkarsBaoTCs
BOKDYr wosec 5, saKkperuieH-
HEIX wa wopmnyce. OOGraTs-
BasgCh, Bay MOCTOAWHO MEHAET
IIOCKOCTH BpameHns MaXOBI-
K3, Brlanisas ero BHIHYKIEH-
HY10 upeneceuto. Ilpu aTom sax
€ OrpoMmnoil cmioii maBuT HA
KOjieca, BRIBBIBAA IIOBOPOT OCH

Pune. 43. Tipocronnuecsoc YCTpOiF-
©TBO 7I7Ifl BHIBOJA BPANICHNT MAXO-
BHKA I3 TEPMETIYECROr0 ROPOYCa

b ¢
Btspn:\(a B KPUBOMIITIAX. C Baja KPHBOIIUIOB CHUMAETCH VKO
IBCJICHHBIN 113 TEPMETHYHOro Kopmyca KPyTAIMUiL MOMEHT

MaxoBuKa.

b yH}eCTByXOT THPOCKONIMYECKNe TaXxoMeTphl, 1N mnaMepn-
JII CKOPOCTII BPAIEHHsI. Ecin B ommcanHOM BBIIIE ONBITE —

Puc, 44. «IIPOEKTHI» oHep

4 — ¢ MAXODHKOM Ha HPYMKMHE Kpyuemus, 6— o uep

deman
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«poxycey — mrudT 8aMeHATH IPY/RAHOL, CBA3BIBAIONIEIT BHEIE:
HIOI0 HOABIKEYI0 I BHYTDEHHIO paMKm, To AedopMamus
npyzkuEst GyfeT TeyM Goiblre, Ten BHIIE CKOPOCTH BPAIIGHHA
BHEIIHEjT PAMKH,— 0CTAI0CH NPHKPENATH CTPENKH, MIKaJbl,
OTTAPUPOBATH HPHOOD H NMOJb30BATHCA MM.

0651900, KOT/Ia TOBOPAT 0 TUPOCKOIAX, BCIOMMIHAIOT FHPO=
romuac. U ecin cmpocnTh, Kak 0H yCTPOEH, GOMLIIHHCTBO 0T
BETHT, YTO 0Ch CUPOCKONA COXpAaHAeT CBOe Hanpasienne B
HPOCTPANCTBE I yKAasblBaeT BCerga OXHO M TO i€ IepBOHA-
YAILHOE HANpaBIeHie.

Och rmpockona, AEHCTBITENBIO, COXPAHAET CBOE IMOJOMKE=
HHe B NPOCTPAHCTBE, HO OTO AOCTUrAETCH JIIIL TOTMA, KOT/Ia
HA MAXOBUK THDOCKONA, €ro 0Ch [ ApYyrHe dyBCTBUTENBHBE
HIEMEHTE He OKA3BIBAETCS HIKAKMX BO3MYIIAIOMUX CIIIOBBIX
BoaelicTamit. Coaflanme TaKoro rupocKoma, a Ha ero fasze MIO0-
TOUHCIEHHBIX THPOCKONMYECKNX MPUOOPOB — THPOKOMIACOB,
IHPOTOPU3OHTOB, yKasaTeleil OTKIOHeHINIl, THPOOPHEHTHPOB,
aBTONIVIOTOB U Jp.— jiewo TpyAmoe m marepecroe. Cosfamie
TAKIX CHCTEM 3HaMEeHOBAN0 cofoil mexyio amoxy B ncTOpHA
HPHGOPOCTPOCHNS, CHENA0 BO3MORHOI MHEPIHAJLIYI0 HABH=
raguio, Bes HAX HEMBICAMMEI MOJETHI CAMOIETOB ¥ KOCMHTes
CKHX CHCTEM, INIABAHHE COBPEMEHHBIX Kopadueil m T. I

Tupockonmueckne spnenus xayrces 3arafoTHbIMHE, 6CIE
JIX PaccMaTpUBAThL B OTPLIBE OT MEXAHHKI, OT OCHOBHBIX 3a-
KOHOB coxpamennst. Wsofperatenm Beumoro ABHraTeis IacTo
CBSBKIBAIOT CBOH HAMEKABI ¢ THPOCKOIOM: CAKAIOT HA 0Ch HA
HOANINIHAKAX MAXOBHK, KOHEN OCH TOABEIINBAIOT HA HUTH H,
PACKDYTHB MaXOBHK, HampuMep, IO 9acOoBOU CTpeJKe, OTIYC=
KaloT Apyroi KoHerm ocm. Ilox pgeiicTBmeM CHJIBI TAKECTH OCh
MaXOBHKA CTPEMHTCS HOBEDHYThCSA BHMS, 10 HAYMMACTCA Dpe-
Leccus, KOTopas NOBOpaYMBaeT €e Holepex Mmpe/rnoaraeMoro
ABIGKEHHs B HANDABICHUN, YKa3aHHOM CTPEJIKOMH. QOcpb ¢ Maxo-
BIKOM BpPAIIAETCH [IOBOABHO M0N0, Bakpyumsasg HaTh. 110K
KOHeIl 0Ch, KOHEUHO, HaKIOHAETCA KHH3Y, a 3aTeM U NoBucaer.
Ho aro, o6samo, me ofeckypaxusaer maobperaTeleii: OHH

JTHTAIOT, 9T0 eCIH yCTPAHHTHL NOTEPH B IOAUINNHUKAX Maxo-
BUKA ero MOJKPYTKOIl aiiekTpojBuraTeeM, TO oCh C MaXOBH-
KoM OyjeT Bpamarscs seuno., Ha carom niene oHa Oyner Bpa-
IIaThCA JIOINE 10 TeX [op, HoKa [M[OTeHmualpHasg oHeprad
HOJIHATOI 10 FOPH3OHTAIBHOTO COCTONHAA ocH He GyeT n3pac=
XoJi0BaHa HA CKPYINBAHIE HOTH,

Hemopasymenns BEI3BIBAL KOTa-T0 TPOEKRT MCIONL30BARM
DHEPrun BpAIenusa 3emiun. dTy 9Hepruio npeinoaaranoch oT-
Guparh ¢ 1oMOIbIo GOJNBIIOT0 MAX0BHKA — FIPOCKONA,

142



TlpencraBmy cefe Ha moiioce 3eMAN OTPOMHBIE MaXOBHK,
Bpal{alonuiics B IIOCKOCTH, NMEePHEeHAHKYJIAPHOH BpalleHIio
Semmr. Ecam 651 MaXOBIR IPOCTO IACCHBHO CONPOTHBIAICH
M1060MY M3MEHEHII0 MON0/REHIS 0CH B IPOCTPAHCTBE, TO II0C-
KOCTp ero BpalenHs 0cTABATACH Ol HENOABH/KHOW, a BOKPYT
Hero ppamianach Obl 3eMid. 9T0 OTHOCHTEIbHOE BpalleHHe
MOrJIO GEITH yiI0BIEHO reHepaTopaMH, I MBI IOJXyYIIn GBI fa-
POBYI0 bueKTpOIHEpruIo.

TOT NPOEKT, KOHEYHO, JETKo pasobmaguts. Ml yike sHa-
€M, YT0 Bpamalonpiics MaxOBHK He IPOCTO IACCHBHO COIPO-
THBIAGTCS IIOBOPOTY €ro 0CH, HO Ipeneccupyer. A aTa Ipe-
Teccuss oueHs CROPO COBMECTHT OCh BPAIIEHUs MAaXOBHKA C
OCBIO Bpamenns 3eMiIH, W TOrja 0T60p S9HEPrHN 3aKOHIMTCH.

0T JPYToil IPOEKT, KOTOPHI He TaK IPOCTO PA300IadNTh.

AXOBIK CHJIUT B paMKe Ha IPy/KHHE KPydYeHN U, KOTedusch,
KpyTHTes To B ofHOM, UTO B Apyrom HampasieHmm (puc. 44).
Has mpocrorst LIOTepAMI B Ipys/KHHE H AdPOANHAMIUECKIMIL
Tmorepamu npemedpeskeM. Mrak, mpn BpamjeHnn MaxXoBIKa B
ONIIOM HaNpaBlIeHnNN OH GyAeT OPereccupoBaTh B OJHY CTOPO-
HY, DI mepemMene Bpam[eHIsl — B APYryl0. JTa mpeneccus oy-
JeT npoucxomurh moj meiicTsmen BpameHmns Seu Cramo
ObITD, HHEPIII0 MOJRHO (CHIMATLY OT OTHOCHTENHHOTO BpAIe-
HIsT IOCTOAHHO, TAaK KAK OCh BPAINEHIA MaXOBHKa HIKOIJAA
He COBMECTNTCA C OCHIO BpauleHus 3emian? JTOro, ecTecTBeH-
HO, CAenaTh Helrbad, Tak Kak mpu AedopManun NPY/KIHEL 0Ch
BPAIIENNsA MAXOBIKA N3MEHNTCS 1 HOSBITCA MOMEHT, KOMIeH-
CHPYIOMITIT MOMEHT TOPMOKEHNT 3eMIIL.

W coscem yuwe mpoctoit onsit. Ilpencrasnm cee, 9To Ha
110J110Ce SeMJIN HAXOJITCS OrPOMHEEIL MAXOBIK, BPaNalOMHiics
€ TOIT JKe YrioBOil CKOPOCTHIO, YTO 1 CaMa SEMI, T. €. Hemof-
BIDRHBII OTHOCHTENBHO Hee. A 3aTeM IepeBepEEeM MaXoBHK
uma 180° raxuM-ENOYb MOIIHEIM MEXAHE3MOM 3a OCh B TOM-
LIHONIKAX 0 npubimany ero cuosa K 3emie. Ilpn aTom maxo-
BHR Oyjier Bpamarthes yike B JPYryio CTOPOHY M OTHOCHTENB-
Iasi CKOPOCTH ero BpameHist Oyaer nsa o6opoTa B CYTRIL
W 5Ty crOpoeTh MOKHO JIErKO «CHATH) € MaXOBUKA, 3aTPATHDB
ee ma paGory. MaxoBurR CHOBA OCTAHOBHTCH, €ro CKOPOCTb
CPaBHAETCS CO CKOPOCTHIO SEMIIM, TIOTOM MEL €r0 CHOBA TIOBEp-
meM, n TaK jajgee. SHAUNT, MOKHO HOCTENEHHO OCTAHNOBITH
3eMio, nCuONB3YA ee Knmermueckylo sHeprumio? Heyikemn
MHEPIA BPAIEHI 3eMIN (YHINTOKRNTICAY 0e3 BCAKOTo BO3-
NeiiCTBIS NBBHE, CBOMMI, BIYTPEHHAMI CPEACTBAMA?

Ecrecrsenno, mer. O0nbscHene 9TOr0 MAPAJOKCA SAKIIO-

92@TCA B TOM, 49TO IEepPeBopaumBasg MAXOBHK, MBI BEISHIBAEM
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PHPOCKONIYECKIIT MOMEHT, PA3TOHAION(III 3eMJII0 POBHO Ha<
CTONILKO, HACKOJIBKO OIIa 3aTOPMO3MICA IIPH COIPUKOCHOBEHHE
¢ MaxopnkoM. Tar uro ckopocTs Bpamjenuss SeMii Opiu mepe-
BOPAYNBaHIE MaXOBHKA HHKAK HE H3MEHNTCH, XOTd 2HEpruf
14 ero IepesopavnBanie Oy/er saTpaveHa, HO MOJHOCTHIO T~
DEIIleT B TemIo Npi CONPUKOCHOBEHNI MAXOBIRA ¢ SeMIell.

Emte 00 opHoii «HEeBepPOATHOII» MCTOPHI, CBABAHHOI ¢ Il
POCKOTIOM I, Ce/I0BATEIBHO, ¢ MEEePIueil, coo5muiI HecKoAb=
KO JIeT HA3aJ ;RypHAN «3HAHHE — cIiia» (Co CCLIIKOI Ha Hemls
CRIIT HeTOYHNK) . Anrimickuit guank 9. Jleiiryeiit B Jloxmgu-
CKOM TEXHOJIOPHTIECKOM MHCTUTYTE XEeMOHCTpIIPOBAJ MPHOOD
(cocToamuii 13 IEKTPOMOTOPA, ABYX TAREIBIN JATYHHBIX PO=
TOPOB I CHPANBHOIl PaMBI), yeraHoBienmbli ua secax. Hor-
Ha OBUT BKIIIOYEH MOTOP, POTOPBITHPOCKOITEI HAYAII BPAMAThs
CHL 1L BEC UPNO0pa YMEHBIIILICS . 3

IToxomumii onbIT GBI 0GHAPOTOBAH IT COBETCIIIM YUEIBIM s

Tmarensuas mposepka oToro mapajokca 0KA3ama, 410
00'bACHAETCA OH BIOMHE (3eMEEIME) mpuanmani, ITpesrie Bee-
10, BI6pamus, KoTopoit HemsGe;KHO COMpOBOZKIAETCA padoTa
IHPOCKOIIOB, OKAa3bIBAaeT BO3JEICTBHE HA UyBCTBITEIBHBIE
AJIEMEHTEI — npusMel Becos. IIpm arom compornpiienine B Ipid=
MAX TO YMEHBIIAETCS, TO DACTET — B 3ABICHMOCTII OT (hassl
II0BOpOTa MaXOBHUKa IHPOCKONA. Bpaimenme Maxonnka B 2TOM
Cliydae TOo NpUTpysKaer Yally BecoB, Ha KOTOPOii HaXOANTCH I'=
POCKOI, TO pasrpysiaer ee, KOrjia Bpaulenue Memsger cBoe Hal=
pasienue. Hemanosamuyio poib sgech arpaer i ahexr Bap-
HeTa, 8aKII0YAIOIMMIiCa B TOM, 9TO y Bpallalomnierocs MaxoBH:
Ka THpOCKOmA HOABIAETCS MACHUTHBIT MOMEHT -~ O Kak 651
HAMArnnYuBaeTcs B OCEBOM HAmpaBieHHA. DB3anMoeilcTByst
C 3eMHBEIM MarHeTH3MOM, MATHHTHBII MOMEHT J100 TpHZRIMa-
€T MaXoBHK K 3emue, au60 OTTANIKHBAET B 3aBICIMOCTII OT
HaTpaBlIeHNs ero BpamieHns.

Muepunonnnie «xumepnn

Teneps mE BmIOTHYIO HOROLIIH, MOKayNyli, K camMoMy pac-
TPOCTPAHEHHOMY 8a0iy’KHeHNI0, CBA3AHIOMY € HIepiueir, —
K HHEpNOu/IaM, KOTOPEIE ¢ IOJHLIM OCHOBAHIEM MOKHO HAas-
BaTh HHEPOHOHHLIMI XuMepamu. Ilo ompepenennio cosnaTeneit
9THX HPHGOPOB, (HHEPLOMI — MEXAHIAM, OCYIIECTBIAIOMTL. ..

! Cy.: Omats  amTorpaBnTanmONmEN  ABATATENH.— BHANNC — CITA,
1977, Ns 1,

2 Cm.; Baaenrunos A. A, Beunmit mantagr Beeaemnoir,— Conuajr-
crnyeckas mopycerpus, 1977, 20 gondpi,
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CAMOCTOSITEILHOE ITIepeMeleHIe, He3apHelMoe 0T ORpY/KRalo-
meit cpefst, Upeooesasn ee compormpaenmer. 11 gazee: «Co-
BEPIIEHHO OYEeBUHO, YTO TYyT He MOKeT OBITH I pedn o Taw
HagpIBaeMoy ,,0e30MOPHOM ABIZReHHH', XOT#A IHEPHOI;L I He
OTTANRMBAETCH i 0T Yero oroxo cebs. [Ipesocxopaiee KOIH-
eCTBO MIEePTHOCTII OJ{HOIL TIOMOBIHBL CHCTEMBI MacC MHepioi-
Ad— 10 TPy3oB, TO Kopryca — BIIOJHe Hage/mRaasd AmmaMitie-
CRas TOMKa OMOPELI IS APYroil modosmEs! Macce» . Imeprong
ABILKETCS1 110TOMY, 49TO «COBEpIIaercss padoTa CINI IHepHuH
TPY30B, KOTOPAS 3aKTI0NACTCA B YCROPEHNH Kopiryeas ‘. B Kom-
le flemaercs puiop: «Vlmepnong He oTOpackBaeT OT ceds ,,pa-
bowee reac”. Bary ne myssmo sanacarses Tomimson. O Mozker
HCIONL30BATE HHEPrI0 KOCMIUECKOT0 HPOCTPAHCTBA, KOTOPOl
I ero npuBoja BromHE JOCTATOYHO B JIO0O0I TOUKe KOC-
Mocay °.

Hano crasars, uro ynievenne nmepnonam — OTHIONb 1e
Geso6uzo. RomerpykT0ps! MHEPIONIOB CTPOAT MOJEII, CO3-
JAIOT TpoeRTHI, Hake 3aKIagpIBal0OT UX B IIJAHEL 3aBOJIOB (1
Tpedyior (mancmpopanua). B Bubamoreke my. JlennHa 3a-
Bellen momuii paspgen Gn6mmorpadmm: «Vmepmonpsl. IHx meo-
PUsIY | X0TH NHEePIOoNALl HIueM He Jy49Ile BeYHBIX nBUTATEIeIl.
Yro6m: Paso6iaunTs MOPOYHYI0 HAEI0 BEYHBIX JBIraTeseil,
TnoTpedoBajoch YeTKOe pasbAcHenNe 3aK0HA COXPAHEHUA SHep-
THI, B cllydae ¢ MHEPIONJAAMH HA0 BHECTI ACHOCTH B MOHA-
THA CHII MHEepPIINI — He CYI[eCTBYIONINX, (PUKTHBHEIX, He MO-
TYIIUX Tpoussopurh padory. Ha mpmHENIme MHEPIIIOHHOTO,
IWIH, KaK elle roBOpAT, BHOPONEepeMeNIenIIsa, OCHOBAHEI PeaTb-
MbIe MAMNHE — BuOpoxofsl. Omimyme HX OT IHEPHOIOB —
He TaKk KOHCTPYKTHBHOE, KAk CKopee (prmocoderoe: mx aBTo-
PBl ¥ie TPHAAIOT CBONM MAIIMHAM YyAO7ieliCTBEHHEIX CBOICTB
«Ge30TOPHOTOY ABNW/KEHNS, HE CYNTAIOT, YTO OHI MOTYT JBH-
raThes HE3aBICHMO OT OKpyRaomieii cpepst (mpeoponesas B
TO 7ie BpeMa ee compormpienue!). HOHCTPYKTODE WHepPIOM-
IIOB, CO CBOEil CTOPOHSI, CUMTAIOT, YTO HX MAMIMHEL HEe MMEIOT
H@uero obmero ¢ saGpoxomamm °,

3 Toavun B. H. Vnmepnonn. Iepyms: Ku. nan-so, 1977, c. 7.
4 Tam ke, c. 12.

5 Tam e, c. 90.

¢ Haopumep, B guure B. H. Tonunna ckasano: «HecmoTpsa ma srem-
nee cxoncrso, suGpartop (r. e. suGpoxon.— H. I') n mmepuoup—
YeIPOIiCTRA, TPHENNNNATGHO OTAMYHEIE JPYr 0T apyra, BnGparop
pafoTaeT Ha NPUHNNNE OTTATKNBANNA PabOYNX Te — rpy3os M KO-
nyca MEexanmusMa — Apyr OT ApYyra, 4 MHepHouj — Ha OPHEIMWNe HX
upuTAIKennA Apyr K Apyry» (c. 8).
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Mamuesl UHEePIHOHHOTO IepeMeNleHIs — BUOPOXO/IE, H3
KOTOPHIX MOTOM «BBIIIJIHY» HHEDPIOOHAB!, HafelseMbIc HX €03~
JaTeNsaMHI HEeOOBIYHBIME CBOMCTBAMH, UMEIOT CBOIO HCTOPHI.

B 1927 r. nzo6perarens I'. [udepnrreiin mOTyTHI DaTeRT
Ha OPUHNATNAIHHO HOBOE CPEJCTBO IepeaBH/KeHH IO 3eMIe.
Ero mammma onmpajiach 0 TPYHT UeTHIPHMA ONODAMH, YIOPYro
BaRpPeINIeHHEIMI Ha Ky30Be. JlBHrarejh MAIINHSI Bpamal
TDPY3HI, 9KCOEHTPUYHO YKpeIIeHHEe Ha OCAX, o6pasys BH-
6parop. Mamnra npm BRIIOUeHWH JBUrATENsA HATHHAIA MPEe
TaTh W, IPHIras, NepeMeranach.

B 1939 r. B Uncraryre mexamnxu AH CCCP nmemoHCr-
PHPOBaNICsT BHOGPOXOX, CO3JAaHHBLI COTPYJHIKOM HHCTHTYTE.
Tlpunnnn peiicTsus aToro BUGPOXOHA XapaKTeper T pagoTs
MHOINX BHODOXOIO0B, KOTOpHle IOTOM CTAJlH BhIAaBaTh 84
uHepnouael. Mamuna gsuramach Oiaarojapsa TOMY, YTO B HEH
6BLI MeXaHU3M, TOIKAIOMHIT TPy3 (rmpio) BO3BpaTHO-IOCTYHNA=
Texsno. B oxpmy cropomy romurm 6puim peskme, B HPYIyo—
IUIaBHEIE, 3aMeqIeEHsle. MammHa IepejiBATANach pPHIBKAMI
B CTOPOHY DPE3KUX TOTYROB.

HUarorosmsiior nbpoxon B 1959 r. 8 CubmpcroM METainIyp-
ru9eckoM mHCTHTYTE (T. HOBOKY3HENK), CO3[AI0T MMIYILC:
HO-(DpuKOMOTHENT gBmmnTens nmmenepst HAMUA. 9ror ABH-
JRHTENh IpeJicTaBlsier coboif IMapHUPHO 3aKPENVIeHHYI0 HA
OCHOBAHHH paMy, Ka4alomiyiocsd OTHOCUTEIbHO OCH. Ocs
CHIHT B NOOAUIMTHUKAX NEPIEHAHKYIAPHO HaIPaBJIeHNio
ABIRENNs Bceil cmerembl J[Ba Baja, yKpeIUIeHHBI® Ha pa-
M€, BpAIaloTCA OT 3IEKTPOJBHraTejisd B PA3HEIE CTOPOHHL
Ha razmpmon BaJly DKCOEHTPHIHO MOCAREMBI MACCHl — IKCIEHT=
puxru. Ilpu spaniennn Banos DKCIEHTPIKA CO3AI0T JMHAMI
HYeCKUe peaknnu Ha omopst (ecan TpAMEHATH OpHEIET
J’AnamGepa, cunras Beio cmcTeMy HeNOZBIIKION, HMOMHQ
CRAZATH ¢IeATpofeRAble cirsl mHepnum»). Ha oxHOM Baly
JUHAMIMYECKHE Dpeaknum OT HKCIEeHTPHKOB TO MPHRKEMAIOT
MAanmay K aemie, TO OTTAJIKHBAIOT ee BBEPX, Ha BTOPOM OHR
JEHCTBYIOT B rOPHBOHTANLHOM HATPABICHNIN: TOIRAIOT MANID-
Iy pnepenx Bo BpeMa ocnabiuenma ee JaBileHIs Ha TPYHT H
Ha3a/l BO BPEMA NPIDRIMA ee k semiae. FcHO, YTO MAaIINHA OPH
a10M OyjeT JBUraThea BHepex — masaj OHA CIBHEYTHCA HE
MOMET, TIOTOMY YTO BO BpeMs TOJMYKA Hasajy OHA.  OPHKaTa K

aemiie 1noee pouio ynepsKusaer cuaa TPeHMA. B sror nepmox
HEHTP Mace MallluHpl IepeMenaercs Brepet. Tak uT0 MamIMHA
(pepice, ee menTp yace) nepemem@aercs Biiepesx HMEHHO Hpi
HOXOATIEMC OCHOBATNAN, a BO BpPeMsA NepeBU/KeHNIs 0CHOBAa~

suy pnepey; (ROJSYIeMes ABIGReNIII MAIIMHbI) LeHTD 68
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Macc ocTaeTcs Ha MECTE INIH fIajKe HECKOMBKO OTOJBHTAeTCH
Hasan.

3aMeTmy, 9TO aBTODHI 9TOTO MEXAHE3MA He MPeTeH0BaIM
Ha CO3JlaHNe MHEPIONAa I JasKe B HA3BAHHN MAIINHE IOA-
UEPREYIN ee (PPUKOUOHHYIO IPUPOLY.

Amajornunble MAIIHHBL CYLIECTBYIOT B AMEPUKAHCKOM
TeXHOKe ', MOYTH HA TAKOM jke OPHHINIE PadoTaiT BIOPO-
Karkm, camomepememtalommecss Tpamooskm. B 1973 r. 0BuI
Coagan TAK HA3BIBAEMBIII KATONET, IePeBATAION{IIICA dHEpP-
THEI IBiraTe s yepes HANPABICHHYI0 BHOPAIIO 1 HelpeMen-
HYI0 CBA3E ¢ 3eMueit, L=

HACTOAIee BPeMA CymecTByeT GOABMIaA PABHOBNANOCTE
MAaNIN BHOpPAMONHOr0 JeicTBHs, IO3BOIIIONINX HEe TOIBKO
Tlepemengary TPy3Bl m camux ce0s, HO Jazie, HampuMmep, BB~
TAIKIBATH ¢BAW T3 3eMm ®.

Orxyna ke posEERIT umepmonzAs? BeposaTHo, meno cKiaa-
ABIBAIIOCH cieylomum o6pasom. JIomm ysKe ABHO CTAII 3a-
Mewarn, wro BEOpEpyOmMme MeXaHEM3MEI HMEIOT TeH/EHIIO
TepeMemaThes B CTOPOHY 00iiee PesKAX HMIYIbcoB el 065
ACHHTL NPaBMILHO HTO SIBJIEHHE MOTIH HEe BCE, I, KAK B TAKAX
Clywasx GemBaer, BHOPOXOAY CTAIH UPHINCHBATH TyJeCHHE
CBOICTBA, HampmMep OesomopHoro aBusxeHHA. Miam, 910 OFHO
H TO jKe, ACKATh TOYKY ONOPH BHYTPH CAMOLO ABH/RYIIENOCT
Tela —u 3a TAKOH «4yHOmeliCTBeHHOW» MAIINHOI YRKOpPEHH-
JI0CHh HA3BAHNE (HHEPIOMJY.

Mlanee, OCKONBKY ABIKEHNE MHEPHOMNA, KARMM IPECTAB-
sismu ceGe ero cosgaTenn, HEBO3MOKHO OOBACHNTE C HO3MIHIE
MEXaHIKH, BOSHUKIA NONEITKH «IePeKPONTE) ee Ha CBoii Jaj *.

1To mpee KOHCTPYRTOPOB HHEPHONIOB padoralomuii nputop
COBJIaeT CHIY TACH, He 3AaBHECAILYIO OT OKPYRAIOMEIl Cpes,—
crajo OBITH, OH JOJNIKEH BECHTH OONBIIe MIN MEHBIIE, YeM He-
paboraomuil (BHIKIOYEHHELT), CMOTPSA IO TOMY, Ky[a Hanpas-
Jlema CHJIa TATH — BBEPX MM BEEU3. HO OUBITEI MO B3BEIINBA-
HNI0 BKIIOYEHHHIX M BHIKIIOYEHHBIX NHEPIONJOB BCErja mpm-
BOAAT K OINOBHAYHOMY PEe3yIbTaTy: BEC Y HIX OJNHAKOBHIL.

7 Ho napecren Tawke aMepurancruii natent Hopmana Jluna ma «upn-
cmocoGuenne A NPEBPANIEHIS BPAIATENLHOTO JBIKennA yacTeii
CHCTEMBI B TPAMOTNHEINOE JBIVKEIIC CaMOIl CHCTeMLID,

8 3peaniie yAUBNTEALNOE, TO 00BACHACTeA TPOCTO: BUGPATODP yRpem-
JseTes Ha BepXieM KONie CBam ¢ UANpPABICHNeM pesKHX YAApos
BBEpX.

9 Haupumep, B ynomunasmeiica xunre B. H. Tomunna neaaeres mo-
IBITKA OGOCHOBL\TL‘ ABIGKERIE HHepIioiaa BBEICHICM HOBBLIX ompe-
nedenuil e upepunn n ey soobme, Gy Toauwn B. H. HMmep-
nouj, ¢, 74, 76, 81, 83 u ap.
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Hax [smmercA UHOPHOHJ, XOpPOIIO MJIIOCTPHPYeT Cié-
pyiommit oneir. Ecim crars Ha CAaHKH, B3ATh B PYKH MOJOT
u OHTH MM IO 3aJHEMY KPAl CAHOK, TO OHU TONIKAMH MORyT
Boepex (B cayuae ¢ KOIECHON Tee/KKOIl MOJIOT HpH yAape
HYHO PASTOHATH «IoMArdey). Ecam B a1oM oublTe YeN0BEKA
SAMOHITHL MeXAaHIIBMOM, IOJYIATCS NHEPIOU/I.

[eiicTBue MeXaHASMOB CAMBIX pPABANYHEIX HHOPIOHA0S,
KaK OBl CVI0KHEL OHI HI GBIIH, CBOJATCA K OJHOMY — COB/IAHHIO
PE3KOro HMIyJabca, KPATKOBPEMEHHOI0, HO ¢ PasBHTIEM Gomnb-
1OIt CINIBI, B OfIHY CTOPOHY, I MATKOIO HMIIYJI5bCa, JIHTeNBHO=
r0, HO C PasBHTIEM MaJoil cmibl,— B Apyryio. CoriacHo 3aK0-
HaM MeXaHHKW, BHYTPeHHIMH CINIAME MAIINHLI HEBOBMOMHO
CO3/1aTh IMIYJIhe (UPUONHKEHHO HMIYIhC — [ POH3BEJCHHS
CIUIBI HA JUIATEIBHOCTH €6 IeHCTBHA), KOTOPSIl B 0j[HY CTOPOHY
Gombire, wem B apyryio. CyMma mMimyabcos B oGe cTOPOHH
PaBHA HyIIo, T. e, MAIIMHA, KaK OBl CITOJKHA OHa I OBUIA, Of
HOMU BHYTPEHHIMU CHJIaMu HOKy[AA He CABHHETCH.

Ho xmrpocts spech B mpyroy. Tak Kak HMIyIbC MOHHO
(PACTAHYTH) KAK YTOMHO CUIBHO (HAmpuMmep, paarOHAS MOJ0=
TOK JUIS yJlapa Temslit Tac), CHIy, HAIPABJEHHyID B CTOPOHY
9TOT0 IMIIYIbCA, MOZRHO CeTATh KAk yrojHo Mampoir. M Kax (i)
Hu GBNI0 MAJO CONPOTHBIEHHe ABI/KEHIIO TEIesKKI ¢ MHep=
IouIOM Ha HeM, CHIIy 9Ty MOMKHO CHeJaTh elle MeHbIe. Tor-
fla Tee/RKA H3-3a TPEHHS He CABHHETCS B CTOPOHY DTOrO MAM=
nynsca. Horpa sxe monor YAAPHT IO Tele;KKe, IMIYIbe Oyner
OUCHL KPATKOBPEMEHHBIM — JOJH CEKyHJIbl, Cila ke i 0YeHb
BEJIMKA 1 IIPEOJioleeT CINTy TPeHHA, Kaxoil Obl GOIBIION Ta Hik
65uta. OTCIONA IT ABHIKEHME TONERKH C MHePIONAOM B CTOPOHY
Goubielt cutsr (4T0 I EMOHCTDPHPYETCA ODLIMHO COBAATeNAMME
NHEPIONJIOB),

Muepnony na Boje Moker ABHraThes B HATPABIECHITH, TPO*
THBOIOJOKHOM CYXOImyTHOMY mHEepomy. Jleno TyT B CIEAYI0=
mewm. Ilox pmeiteTBuem mMmysbcoB pasmoii Pe3KoCTH HHepron
OyfieT «aepraTheay mo DOBepPXHOCTH BOABL. B cropomny OonbIIen
CHJIBI PBIBOK Oy[er peskmM, HO HENPOHOJ/KHTEeNLHEIM, B CTO=
POHy MEHbINEll — MIaBHBIM, HO AJANTENLHBIM, Il CKOPOCTh JBH=
#enns Oyjier B OfiHy cTOpOHY GoMBmAag, a B APYTryI0 — Majlasfl.
Kax nanecrro, conpornpienne yxumKocTn (u Boafyxa) C yBe=
JIMYEHIEeM CKOPOCTH MPOrPECCHBHO BO3pacraer — M, CIEA0BA~
TEJIbHO, MHEePION HA BOJAE MOMKeT ABHraThCsa B CTOPOHY MEHb=
IIeif, a e GonpiIeif, KAX Ha CylIe, CUIIbL.

HBikenne Tuma mHEepIOUN0B B peaxpHbIX YCIOBUAX H3-
BEeCTHO yiie oueHb jaBro. MEOrme BHJI »KABOTHBIX TepeiBH-
TA0TCH UMCHHO TAaKNM 00pasoM H mo cyiue, n B BOJE.
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Pre, 45, Huepyomy na RpPyTHABHLIX Becax
I—crpyna, 2 — pruar, 3 — npornnonec, 4 — YHOp, 5 — 3aBoAHAn UDYHEHA
NHepnovia, 6 — MaATHIE, 7

7 — wampapieHne NPeAnoIaraeMoro IBIKEHNA

Rassastit mosker cam M3roToBNTH mHEepHouy I mpubop, A0-
Kagematontnii, 4ro Gea TpeHHs HHEPIONJ PA00TATH He GyHer.
Iylm_ﬁi JeTCKYI0 NIPYMIKY IIOf] HA3BAHIEM «3aBOAHBIE Kadge=
. Ha croiike Rauemeir ycTpomy TepeMEIIKY, UTOOB MasT-
HOK xavenelfi B KoHme XOZa C J{OCTATOYHOI CIUION yAapsal
B Iiee, HO He MPEKPAINAN cBONX Kavyammil (XUTPOYMHEII KOH-
CTPYRTOP MOZKeT HPHAYMATh I MHOrO APYIHX BapiaHTOB HHEP-
HOU0B — mmp 6Bl B OAHY CTOPOHY MOAEIH YAAD OBLI PE3KMmM).
3aBefyl NPy;RUHY I MOCTABHB MOJENb HA CTON, YBININM, KaK
Ola HAYHET CKayKaMil MEepefBHTATHCA B CTOPOHY yAapos '’
Mono mocraBnTe WEEPHONT I HA KOJMECHKH, XOTS TOTAA
Gynmer puck meGoupmioii ormasnm mHasaj. Ho mo CTONY TAKOIL
MHEPION], KaK M JI000il APYyroii, ABUraThCA OyAeT: Aazke 3Be-
HAMME Oy IILHENK TepeMemaeTca 0 TIagKOMy CTOMY.

Temeps m3roToBuM TPHOOP AIA HCOBITAHMII IHEPOONAa —
KpymnasEsie Becsr (pume. 45). Ha tomkoit crpyme (mumtm, mec-
Ke) IOABEeCHM 3a cepefuuy peiiky AumHoil Merpa asa. Ha on-
TIOM KPAalo Peilkn yKpenmM MOAeNbh MHEPHONia, Ha JPYToM —
nporusosec (M060it Tpya), 1TOOE! peilka BICeTa rOPH30HTaNb-
0. Wnepmony nomxen O6ITH PACIONOKEH Tak, YTO0BI CIIA ero
1arp (mpefmonaraeMasi, IOCKONBKY TakoBoil He Gymer!) pac-
H0JIaraach NepueHUKYIAPHO peiike, a MIOCKOCTH BpamIeHust
IPY30B — NEPUeHINKYJAPHO IIOCKOCTH BPAINEHHS peiikn
(cm. pme. 45). Ecim B Mojenn WHepIOHIa €CTh KaKue-Imoo

10 ImepHonfsl, ONNCAHHLE B KHNre B, H. Tonunga, OTANYAOTC] TOTh-
KO TeM, 9T0 B HOX yAapsl HamocATcs Ges ocTamoBkm rpysa. I'pys,
JBUTAACH TO OKPY;KHOCTH, YJapseT IO TOPMO3Y W IPOCKARABAaET,
TMEs, KOHEUHO, NOCHE TAKOTO YNiapa BeCchMa MAlylo CKOpoCTs. [la-
JIee TPY3 OTATH PASTOHSETCS W CHOBA BCTPEYAETCS ¢ TOPMO3OM. Pas-
HANH B OPAHOANE JeliCTBHA HHePHOuA TYT HeT,
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JIOmACTH, NITHHbIE PEITArH I TPOYHE TACTH, MOTYIIUE CO3JATh
89POIMHAMIYECKYI0 TATY, er0 CIefyeT HAKPHTH KapTOHHOM
Kopobxoil. CTpyHa, Ha KOTODPOH BHCHT peiika, 3aKpyIHBAETCH
¢ O¥UeHb HUBKIM TPEHIeM, I HHePHOH[ NPAKTHYECKH He HCIbL-
THIBAET COIPOTHBJIEHIIT.

Teneps Hago BKIIOYUTH MHEPIOHA, 3KeIaTelbHO, He TOIK-
HYB €ro, HAOPAMEp mepeurarmeM GuKcEpyomeir gurn. Ecmi
OB OH JEIICTBHTENHHO CO3JaBa] TATY 0e3 B3aNMONEHCTBHA
¢ BHeIIHell cpejoif, To peilka HesaMejIUTENbHO IPUILIA OB
BO BpAIIeHHE, BCE YCKOPAIONIeecs, I HANOMUHAJa JONacTh
GOIBIIOr0 BEHTINIATOPA, TOXBEIIIBAECMOr0 Kk moToaKy. Ho, yBEI,
uyjec He ObBaer: peiika mox HeiicTBIeM IHEPHOUAA JHIIB
3ajilepraeTcs, He MEHSS CBOEro IOJNO;KEeHMmA. A 2T0 B3HATHT,
YTO TALM MHEPHonJ He co3faer. [locrapbre ero cHoBa Ha CTOI,
1 0H, KaK Ky3HEUYHK, sackader B CTOPOHY yAapon. JTO M ecTh
MOKa3aTelNbCTBO TOr0, 9UTO ABIZKET NIHEPIONi TOIbKO CHId
TPEHUsI,
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