MopenuposaHue. Buabl nogobus

MoodenuposaHue cocTouT B TOM, 4YTO M3yvYeHne UuHTepecyrwuwero Hac ABNEHUA B HATYpPE 3aMEHAETCA U3YyHEHUEM
dHAaN0MTMYHOro ABNEHNA Ha MOAENUN, M3FOTOBﬂ€HHOﬁ, KaK npasunsio, B8 YMEHbLUEHHOM maclitabe.

YKasaHua ANA pauMoHaNbHOro YCTPOWMCTBA MoAeNnel U nepeHeceHUa (nepecyeta) B HATypy AaHHbIX, NONAYYEHHbIX Ha
Mmoaenax, naetT meopus nodobus. OaHa U3 CONOCTaBAAEMbIX CUCTEM Ha3bIBAeTCA — HaTypa, BTOpas — MOAEeNb.

[1000b6HbIMU _cucmemamu MaTepPUa/ibHbIX TOYEK 6y,EI,EM Ha3biBaTb TaKXe CUCTEeMDbI, Y KOTOPbIX COOTBETCTBEHHbIE,
XapaKTepHble aN1A4 HUX, BEJIMYNHbI HAXOOATCA B onpegeeHHOM COOTHOWEHUUN, Ha3bIBaEMOM MacLTabom 3TUX BEINYUH.

Mpu 3TOM BEAUYUHbBI Pa3IM4yHOM GU3NYECKOM NPUPOAbI UMEIT 00bI4HO Pa3nyHblie MaclTabbl.
B Teopuun noaobusa pasnmyatort:
1. [eomempuyeckoe nodobue, KOTOPOE 3aKAK4YaeTcA B TOM, YTO JNMHEWHble pasmepbl [ u [, , xapakTepusyouwme

COOTBETCTBEHHbIE 3N1EMEHTbI ABYX CUCTEM HAXOAATCA B NOCTOAHHOM COOTHOLIEHUU, Ha3blBaeMoe sUHelUHbIM macwmabom
Mooesnu n 0603HaYaeMOM HUXKe A.

2. KuHemamu4eckoe nodobue cocTouT B TOM, YTO CKOPOCTM U YCKOPEHUA COOTBETCTBEHHbIX MaTepPUabHbIX TOYEK HATypPbl U
MOAENU OANHAKOBO HanpaB/eHbl, @ BEIMUYMHbBI UX HAX0AATCA Mmexay coboi B OTAENIEHHOM COOTHOLWEHUWN, Ha3biBAEMOM

mMacwmabom smux eesnuYuH.

Echm 0603HaUMTb NPOMENKYTKM BPEMEHU B HaType t; , @ Ha moaenu t, , U OTHOLLEHWE NepBOro K BTOPOMY, Kak macwTab
BPEMEHN - T , TO MacliTab CKOPOCTM U YCKOPEHUIN ByaeT Npu 3TOM:
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MopenuposaHue. Buabl nogobus

JuHamuyeckoe nodobue byaeT UMeTb MeCTO TOraa, Koraa CUbl, AeUCTBYIOWME Ha CXOACTBEHHbIE MaTepuasibHble TOUYKM

cuctembl, byayT 0AMHAKOBO HaNpaB/ieHbl, A BeANUYUHbI X F; nF,  byayT HaxoauTbCcA B oOnNpeaeneHHOM COOTHOLWIEHUN,
Ha3bIBAEMOM MacliTabom cmn, KoTopbin 0603HaUMm K

[MOCKONbKY CM1a B MeXaHUKe onpeaenAaeTca, Kak nponssegeHne macca Ha yCKopeHue (VIJ'IVI, YTO TO XKe, KaK npomnseegeHune
NNOTHOCTU Ha obbem M Ha YCKOpEHMe), To macwTab cun moxkeT ObITb Bblpa*XeH 4epes3 MmacwTabbl I'EOMETpVNECKVlVl Z
KWHEMATUYECKUN npumnycnosunun ,£l,06aBJ'IeHMF| K HUM macwTaba NNoTHOCTK.

O6wWwmm 3aKoOH AMHaAMUYeCKoro noaobusa

[Ons nonyyeHus obulero 3akoHa AMHAMMYECKOro noaobua sanuwem 2- 3aKOH MexXaHUKU HbloTOHa, - cuna paBHa
NPOU3BEeAEHUIO MAcCbl HAa YCKOPEHME, ANA HATYPbl U ANA MOAENU, U BO3bMEM OTHOLLEeHMe (2-1):
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3aMeHMB Maccy NpousBeaeHMeM NIOTHOCTU Ha 06bem U Bblpa3uB OTHOLWEHME 0H6BEMOB Yepes NIMHENHbIM MmacwTab B
Kyb6e A3, a oTHOLWeHMe yckoperuit 1/12 nonyuum (2-2):
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Takum obpasom, macwtab cun byaet (2-3)



Teopema mexaHU4ecKoro nogobus

BnepBble 6Obina BbiCKazaHa HbHOTOHOM AnAa 4acTHOro CAyyaa ABYX MNOTOKOB ewe B 1698 roay. [loka3aTenbCTBO M
0606uweHmne 3Tom Teopemsbl 6b1N10 AaHO GpaHLY3CKUM y4eHbIM BepTpaHom B 1848 r. OH NOAYYMAN KPUTEPUN MEXAHUYECKOro
nopobus B suae (2-4)

Jlerko BuaeTb, YTo macwTtab mn3 (2-3) moxket 6bITb nonyyeH ns popmynol (2-4), yunTbiBasa, YTO ANA ABYX AUMHAMMUYECKUX
cucTem
k = idem

3aKOH rpaBUMTaLMOHHOro noaobus

[encTane CNbl TAXKECTU MOXKHO Bblpa3nTb ypaBHeHuem F = yW

) rae y — Bec eAnHuubl o6bema. Hanncas Takue ypaBHEHUA ANA HATYpbl U ANA MOAENM U B3AB UX OTHOWEHME, nonyunm (3-
1) -
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Ho 3TO cooTHOWEHME ABNSETCA YACTHbIM CAy4aem Noaobua U AONKHO NOAYUHATLCA 0buemy 3aKoHy noaobusa HbloToHa.
To ecTb maTeMaTUYECKM 3TO BbIPAXKAETCA B TOM, YTO ONMUCAHHOE Bbllle ypaBHeHUe (3-1) AoMKHO yaoBneTBopATh (2-3). Ans
TOro, YTob6bl NONYYUTH BbIPpaXKEHUE 3aKOHA FPAaBUTALLMOHHOIO NOA06UA, HEOBXOAMMO PELIUTL COBMECTHO 3TU YPaBHEHUA.



3aKOH rpaBUMTaLMOHHOro noaobus

[NpupaBHMBaAA UX, UMeEEM:
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WAKN, NOACTaBMBY = pg , nonydunm (3-2)

CokpaTuB TENEpPb Ha P1 /P2, UMEEM:

UNN, BBEAA BMECTO OTHOLLEHWUIN CaMU BE/INYUHDI,
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3aKOH rpaBUMTaLMOHHOro noaobus

YuntbiBaa ganee, Yto B 0ObIYHbIX YCNOBUAX g1 = g, = g (YCKOpeHMe cunbl TAaXKecTun), nonyumm (3-3):
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Beeaem noHAaTMe "Kpumepusa nodobus”, kotopbim byaeT HasbiBaTb 6e3pa3mepHoe YUCNO0, OANHAKOBOCTb 3HAYEHWUM
KOTOpPOro fBAAEeTcA ycnosumem noaobusa asyx cuctem. BbiparkeHue (3-3), Kak nerko ybeamutbcs, - 6e3pasmepHOe M OHO
ABNAETCA KpUTEPMEM FPaBUTALLMOHHOTO N0A06MSA, ero Ha3blBalOT KpUTEpPUEM UK Yucaom Ppyda v o6o3HavatoT E,.

B Hem: 9 - ckopocTb ABUXKeEHMA BOAbI (CpeaHAs) AU CKOPOCTb ABUMKEHUA MOAENU, | - XapaKTEPHbIN IMHENHbIN pa3smep.

Takum obpasom, ecam Kputepuit (3-3), BbIMMCNEHHbIA ANA ABNEHMA Ha MOAENU U B HaType, byaeT oAMHAKOB, TO MOXKHO
YTBEP)KAaTb, YTO 3TN ABNEHNA NOA0OHbI B TOM CMbIC/1E, KaK 3TO NOACHEHO BbiLLE.

Beeaem macwTabbl 0OTAENbHbIX BEAMUYMH B MPaKTUYECKM ya06HOM BUAE.
MacwTab BpemeHu (McxoaHoe ypaBHeHue 3-2)
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YYnUTbIBAA, YTO g1 = go= g W COKPATMB Ha P1/pP, U A, nonyuumA/t%=1 uamt = /1 (3-4)
MacuwTab ckopoctn Mmeem —;’;1:%- NoAcCTaBAAA T U3 ypaBHeHUA (3-4), nonyymm (3-5)
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3aKOH rpaBUMTaLMOHHOro noaobus

MacwTtab pacxoaa Bo3bmem OTHOLWEHWE PacXoA0B HaTYPHOIO U MOAE/IbHOTO:

Qs way
3ameHsn oot =A° @ 2% = 3" nonyuum (3-6):
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MacwTab cun HenocpeacTBeHHO AaH ypaBHeHMeM 3-1)
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Monaras, Kak 3To 06bl4HO BbIBaET, B HATypPe M HAa MOAENU OOHY U TY Ke KUAKOCTb, T.e. Y1 = Yo nonyuum (3-7):
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Macwrab naBneHuit. Bbipasue AaBNEHUA B HATYPe U HAa MOARM KAK /o= * [t =5°

BO3bMeM UX OTHOLWeHMue (3-8)




3aKOH rpaBuTauLMOHHOIro nogoousd

[Mony4eHHble OPMYNbI NO3BONSOT HAXOAUTb XapakTEPHbIE BEMNYMHBI AN HATYPbl, €CIN U3BECTHbI TAKOBbLIE Ha
mMoaenu. AHarNorM4yHo peLllaroTcsa N obpaTHbIe 3ada4un, T.e. HAaXOXKAEHNE OTAENbHbIX BEMUYMH HA MOAENN NO AaHHbIM
HaTypbl, @ TaKKe onpeaensanTcs BO3MOXHbIE MaclwTabbl MOAENU B 3aBUCMMOCTU OT MMEKOLLIMXCHA pa3MepOoB.

3ameTnm, 4YTo bonbLuMe 3Ha4YeHns MacluTabHbIX KOS MULIMEHTOB AN TaKNX BEMNUYMH,, KaK pacxod 1 Cunbl,
ABNAITCA BraronpmaTHbIM Ans naboparopun hakTopom Npu MOAENMPOBAHUM MO 3aKOHY rpaBUTaLMOHHOIO
nogobus.

3aKOH nogobusa ans cun BA3KOCTU

B HeKoTopbIX ABMIEHUAX, pacCcMaTpmMBaeMblX B r’MapoasapoanHamMmuke, CUIbl TAXKECTU HE OKasblBakoT
CYLLLECTBEHHOIO BNUAHUS U MMaBHbIMU SIBASAKOTCS CUIbI BA3KOCTU (CUNbLI BHYTPEHHENO TPEHUS). TakoBO, HAaNpUMep,
OBWKEHME rOpHOYNX ra3os B NeYax pasfinyHoro ;y_'= w (4 DOHOW NOAKU B NOrPY>XEHHOM COCTOSAHUN NI
Onpwxabns, NnbIByLLErO B BO34YXE U T.4. /M d nr

[1o HbOTOHY 3aKOH BHYTPEHHEro TpeHud
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roe | — AMHaMn4yeckum KoadouUUNEHT BA3KOCTU
W — nnouwiagb ConpuKkacarLLnXCcst CII0EB XXNOKOCTH



3aKoH noaobua Ana cun BA3IKOCTU

3anucas BblpaxXXeHune CUN BA3KOCTU ANA HATYpPbl F1 n moaenu F2 , BO3bMeM UX COOTHOLLEHUNE

dvy
Iy Mt gn, M, ws de, dn,
Iz el d oy

/uz w, d7, dn,
of 1,

2
YuuTbiBas, 4to Zo—i = 7° nuto andbdepeHuman CKopocTm umeeT pasmepHocTb £ |, a anddepeHLman Hopmanm
Pa3MepPHOCTb A, 3 MNONAYYUM:
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obwwemy 3akoHy nogobma HbtoToHa.

YpaBHeHUe (4-2) MOXKHO Ha3BaTb XapaKTEPUCTUYECKUM ANA AeUCTBUA CUA BAZKOCTU. HO cuAbl BA3KOCTM (B JaHHOM
CAyyae — MONIEKYNSIPHON) UMEIOT MexaHMYeCcKyo Npupoay n noaobue nx B HaType U Ha MoAEeNU A0MKHO YAOBNETBOPATb

Pewwus ypasHeHUA (4-2) n (2-3) coBMECTHO | 2
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3aKoH noaobusa ana cun BA3IKOCTU

MoactaBuB U = vp , rae v — KUHEeMaTUYeCKnn KOZ—)d)d)MLI,MQHT BA3KOCTU, UMEEM:
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COKpaTMB Ha *;‘ M Ha .-_é_z NONYYUM:
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3amMmeHMM MacLuTabbl, T.e. OTHOCUTE/NIbHbIE BENUYUHDI, BEANYMHAMM abCONOTHbIMMK, TOrAa byaeT
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Mbl NOAYYMAN U3BECTHDBIN B @3pOrnapoanHamuKke Kputepuii (Yncno) PenHonbaca (R, ), KOTOPbIM M ABAAETCA TAaKUM
obpasom Kputepmem nogobma npu A4eNCTBUU CUN BASKOCTMU.

Beeaem macwitabbl OTAENbHbBIX BEAUYMH.
MacwTtab BpemeHun. Umeem 13 ypaBHeHus (4-3)
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3aKOH nogobusa ans cun BA3KOCTU

o V=7, C=A" L. p?
[N OQHOM 1 TOM Xe XNAKOCTU B HAaTYPe 1 Ha MOAE w v Torae. un %z (4-7)

T.e. BpeMs Ha Mmoaenu bonblue, Yem BpeMsi B HaType.

Macwitab ckopoctu. N3 kputepusa PenHonbaca (\ 2z - L 1 1-5) umeewm:
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B yacTtHOM cny4ae 7 , ¥ TaK KaK 00bI4YHO , TO CKOPOCTb Ha Mogenu nony4vaercd 6onblue, Yem
CKOPOCTb B HaType. B ) 4
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MacLwutad cun Mbl NONVYUIY VXKe DaHblLLe B Bu/ae vhaBHeHuns (4-2)



3aKoH noaobua Ana cun BA3IKOCTU

T.€. TOXXe O4YeHb HE6}'IaI'OI'IpMF|THOG ANna moaennposaHmMA COOTHOWEeHUe: CU1bl Ha MoAeNn paBHbl CM1aM B HaType.

Bbiwe 6b110 yXKe oTMeyvyeHo, YTo popmyna Ans cun BA3KocTU (4-1), nocny>KmMBLIAs UCXOAHOW ANA PACCYKAEHUN B 3TOM
naparpade , AencTBUTENbHA TONbKO ANA CUN MONEKYNAPHON BA3KOCTU, T.e. AN NaMUHAPHOTrO ABUMKEHMUA, C KOTOPbIM MNpu
rMApPaBINYECKOM MOAENNPOBAHUN Mbl BCTPeYaemca 06bl4HO peaxo.

MopaenupoBaHne no Kputeputo PeliHONbACA MNONYYMNO NPAKTUYECKOE MNPUMEHEHWE B a3pOrMapoaMHaAMUKe npu
NCCNeaoBaHUAX CONPOTUBNEHUSA TEN, KOTAA CUNbI TAXKECTU UTPatOT BTOPOCTENEHHYIO PONb.

2
Aeno B Tom, uto KoapPuumeHT C B popmyne conpotusnennaTuna: ¢ =C Qf % (4-10)

Npun 06TeKaHMUU Tena XKUAKOCTbIO UK ra3om asasetcs GyHKUMen yncna PerHonbaca n Ana nonydyeHus nogobus B aTux
CAy4Yaax HYXHO cobntocTn pasBeHcTBO R, B HaType M Ha moaenn. Ho cobniopeHne 3Toro paBeHCTBA, KaK MOKa3biBaloT
BblBEAEHHbIe Bbile popMynbl, A3eT ¥, = ¥, HebnaronpuATHble MacluTabbl, ecan mbl Byaem Ha MOAENM NO/b30BaTLCA TEM Ke
rasom (MKMAKOCTbIO), YTO U B HaType

Mo»Ho 6bin0 6bl Ha MoAEeNn B3STb BOAY BMeCT oot = /4 6e50/aTYPE, MOCKO/BKY VBOADI 6onbwe vBO3AyXa, HO TOraa Ha
Mmoaenu byayt aencTsoBaTb 6ONbLUME CUAbI, TaK KaK N TEXHWYECKOE OCYLLEeCTBNIEHNE 3TOro NPeasIoKeHns
3aTPYAHUTENBHO.

HaunHasa ¢ 20-x rogos Hawero CTONETMA NPaKTUYecKkoe NpUMeHeHne NoAYYMA0 UCMONb30BAHUE CXATOro BO3Ayxa Npu
NCNbITAHUM MOAENEN B a3POANHAMUYECKUX TPYDax.



3aKOH nogobusa ans cun BA3KOCTU

Kak n3BecTHo, ang Bo3gyxa ouHaMmnyecknm KoadpPuumeHT BA3KOCTU | NPaKTUYECKN He 3aBUCUT OT AaBreHus, a
NSIOTHOCTL P MO 3akoHy bounsa-MapuoTtta yBenuumBaeTcd NpAMO MPOonopunoHanbHO gasBrieHutio. B pesynbrarte
KNWHEMaTU4YeCKUN KOO PULIMEHT BA3KOCTM BO3QyXa V C yBENUYEHMEM JaBITIEHNA YMEHbLUAETCH.

e

7, =7;,1 00pa3om, ecnuv B HaType Mbl UMeeM Bo3ayXa * 2% jocchepHOM AaBneHnu, To NPy AaBEHUN, Hanpumep,
B 25 aTmocdep (Takme asapogmHammnieckme Tpyobbl NOCTPOEHLI) N BO3MOXHbIN MacluTab mogenun A=25, ecnu
NPUHATb, YTO

Cny4yan coBMeCTHOro 0encTBus cun

PaCCMOTpVi‘: “"g:")c 0 3aI2” 73775 1a 1 MacluTabax BerMymnH B criyyae COBMECTHOTO AENCTBUA CUTTbI TAXKECTU
N CUMbl BA3KOCT ~ ¢ =M cnyy YA ’—1 3MOHO, OOMKHbBI UCMONb30BaTh Kak Kputepun dpyaa — ypaBHeHume (3-3), Tak
n Kputepunn PenHonbaca — ypaBHeHwe \4-3).

[TockonbKy Bpemsi He 3aB|/|cjg ¥ |a pencteytol % macwTab BpemMeHn OOMmKeH ObiTb 0OQMHAKOB MO
obonm Kputepmam, T.e. Y ,0TCA = -)
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Cnyyan coBMeCTHOro nemMcTBuga cun

A4 v, >,
N3 popmynbl (5-1) BUAHO, YTO AN NONYyYEHUA HY>KHO , YTOObI

Ecnn B HaType Mbl MMeeM BOAly, TO APYINX XXNOKOCTEN C MEHbLLMM KO3(PULMEHTOM KMHEMATUYECKON BA3KOCTH
N NPaKTUYECKN NPUMEHUMbIX HE CYLLECTBYET.
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Ecnn npeannoXeHnda ncrosb3oBaTb Ha MOAESIN PTYTb, KOTOPasdA 6na|'c‘),itap>1 CBuEemMy LUJb

NMEET Manbl KO3APPULIMEHT KNHEMATUYECKOW BA3KOCTU, 8 UMEHHO:
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Taknum obpasom, MOXKEM MONYUNTb:

T.e. MacwTab B page criydyaes NnpuemMnemMbli.



Kputepuun nogobusa npu aencTBum cua yrnpyrocTu U NOBEpPXHOCTHOrO HaTAXXeHUsN

Mpu nccnegoBaHMM MPOYHOCTM COOPYXKEHWUM M KOHCTPYKLUA BCTpeYaeTcss HeobxoauMoCTb B MOAEAMPOBAHUM CUN

ynpyroctu. M3 ¢pusuku T8epAoro Tena U3BecTHo, YTO CU/bl YNPYroCTV NPONOPLMOHA/IbHBI MOAYIO %J?yrocm E nnowaaun
NonepeyYHoro ceyeHns w (MMerTcA BBUAY Tena YAAUHEHHOM d)OprI) M OTHOCUTENbHOM Aedopmauun S=

3anncbIBaeTCA 3TO BblpaXKeHMe ANs HaTypbl U Ana Mo,u,enm 7 6epﬂ NX OTHOLWEHWNE, NOAYYUM MmacTab cun

(6-2)

MpY 3TOM YyYTEHO, YTO B CUIy FEOMETPUYECKOTO NoA06MA OTHOCUTENbHbIE AedOopMaL UM B HATYPE U HAa MOAENN PaBHbI

YpaBHeHUe (6-2) MOXKHO Ha3BaTb XapaKTEPUCTUYECKMM ANA AEUCTBUA CUN YNPYTOCTH.
[OnAa nonyvyeHuAa COOTBETCTBYIOWErNO KpUTEPUA MNOA0OMA pelimMm XapaKTepuctuyeckoe ypaBHeHWe (6-2) cCoOBMECTHO C

0OLWKUM ypaBHEHMEM AMHaMMYeCcKoro nogobusa (2-3). Umeem
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Kputepuu nogobusa npu aencTBum cua yrnpyrocTu U NOBEpPXHOCTHOrO HaTAXXeHUsN

2
OTKyAa ..-&fé_. £y, nepexoan oT MacliTaboB K caMUM BEMYMHAM
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Y4ynTbiBas, YTo BENMUYMHA | § eCcTb BblpaxeHue (B obLliem cnyyae — npubanKeHHoe) ANsa CKOPOCTU PacnpoCTpPaHeHUs
yNpyrov BONHbI B A@aHHOM CNNOLWHOW cpeae, ypaBHeHuto (6-3) moxKHO npuaatb bonee npocTtom BuA,

_W—;- = E =
(6-4) E ot

MoctoaHHaa K n byaet Kputepuem noaobusa ana 4encTsmna CUN yNnpyroctm Uan Kputepuem Kowwn.
AHanorM4yHana BeNMYMHA ANA ra3oB HasbiBaeTcA yMcaom Maxa. 3To ymcno umeet 6onblioe 3HAYEHME NPU U3yYeHUU
NBUXEHWUA ra3oB C Y4ETOM UX CHUMAEMOCTMW.

B HEKoTOpbIX rMApaBANYECKUX ABNEHUAX CYLLECTBEHHYIO POAb UIPalT CUAbl MOBEPXHOCTHOrO HaTAXKeHuAa (Hanpumep,
NCTEYEHME BA3KUX KUAKOCTEM Yepes OTBEPCTUA, KAaNUNNSAPHbBIE BONHbI).

PaccmoTpmm BONPOC 0 MOAENMPOBAHUMN TaKUX ABIEHWUNA.

Kak M3BeCTHO , cMNa NOBEPXHOCTHOIO HaTAXKEeHUA

(6-6) EhL



Kputepuun nogobusa npu aencTsum cun yrnpyroctu U NOBEepPXHOCTHOrO HaTAXXeHUsn

6 — KoO3pPMUMEHT NOBEPXHOTCHOMO HaTAXKEHUA
BbiparkeHune ana macwrtaba sTux cun byaer

N

(6-7) A

|9

[loslydueHHOE BbIpa)KeHUEe MOXKHO Ha3BaTb XapaKTEPUCTUYECKUM JJis1 AeUCTBUSA CUJI IOBEPXHOCTHOT'O HATSXKEHMUSI.
Pewasi, coBMeCTHO € ypaBHeHUEM (2-3), UMeeM:
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Mepexoaa oT macwTaboB K cCaMUM BEIMYMHAM U TPYNNUPYA YAEHbI, MOAYYUM

R v, ¢, 52
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(6-8) 6, e

Kputepuin nopobus ana Aencrsms CUN BA3KOCTU, KOTOPbIM Ha3biBalOT Kputepuem Bebepa. 3aecb, Kak 1 npexae , [
JIMHEMHbIN pasmep AN AAHHOMO ABNEHUS; B C/Ay4ae WUCTEYEHUs 4Yepe3 Kpyrnoe oTBepctue byaeT ero auametp. [Mpwu
OAHOBPEMEHHOM AENCTBUU CUN MNOBEPXHOCTHOTO HATAMKEHUA U CUN TAXKECTU UMEEeM paBeHCTBO (6-7) u (3-1)



Kpurepuun nogobusa npu AencTBum CUa yrnpyrocTyu U NoOBEepPXHOCTHOro HaTAXXeHUsN
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Y4nUTbIBaA, UTO Npun moae/iMmpoBaHUU U 06bIYHbIX YCNOBUAX (1 = g= g nmeem
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CneumanbHbIX KpUTEPUN NOOOOUA ANA HECTALMOHAPHLIX MOTOKOB
OnpepensowmmMm psaoM Cus, AEUCTBYHOLWMX B HECTAUMOHAPHbLIX MOTOKax, creayeT cyutaTb CUMbl MHEPUMUN.
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Nogoobue npu yyete TYpOYNEHTHOIro TpeHus

3akoH ®Ppyaa yalle BCero NpUMEHSIeTcs Npu rmapaBliMyeckoM MOOENUPOBaHUKN (BaXKHYHO Ponb MUrpaeT cuna
TskecTn). Ho 3ayacTylo 34ech ke y4acTBYHT Cuibl TypOyneHTHOro TpeHus. [NpeanonoXxmm, YTo cMoaenupoBanm
rmapaBnunyeckoe siBneHne, obecneymns rpaBuTaLMoOHHOE nogobue ¢ y4eToM TYpOyneHTHOro TpeHus.

3anuwem cpegHue CKOPOCTU ANS HaTypkl 1 monenu no chopmyne Lllesn, Bo3bMeM KX COOTHOLUEHME U
npupaBHsieM macwTaby ckopoctu no Ppyay. & _ Céﬁz; by =J7

z, ~t:a/‘ﬁ;i"‘_'zéa'

YunTblBas, YTo YKMOH — BenNnuMHa 6espasmepHast, (€2 =& apnuyeckuii pagmyc MMeeT NNHENHYI0 PasMepPHOCTb,
Nosy4YmMm nocrie CoKpaLleHus
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NonoGue npu yyete TypOYNEeHTHOro TpeHuUsA
[Mockonbky KoadduumeHT C cBA3aH C LIEPOXOBATOCTbIO, ONPeaEnALLINA TPEHNE, TO paBeHCTBO (8-1) n byaet
ABNATLCA YCIOBMEM, OTpaXatowmm nogobue npu ydete TypbyneHTHOro TpeHns. Ecnn Belpasutb kKoadpdunumeHT C
3 ‘ .
Ong HaTypbl U 4Ns Mogenu, Hanpumep, no dopmy S (%, . lony4um:

MOﬂ,eJ'II/IpOBaHI/Ie LHepoxoBaToCTn Mo
Manom maclutabe nnm B Tom Cly4yae, Koraa wepoxoBaTtoCTb O4MEHb Malia B HaType.
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, YTO OCYLLLeCTBUMO.
Ecnun xe B3aTb NMHEnHbIN maciTab , TO , YTO y>Ke NpaKkTUYeCKN HEOCYLLLeCTBUMO, TakK

Kak MaTepuana Takol rMaaKkoCcTy He CyLLecTBYeT.



NonoGue npu yyete TypOYNEeHTHOro TpeHuUsA
PaccmoTpum gpyron nogxon. 3anuem BblpaXKeHne ruapaBnmyeckoro yknoHa rno popmyne dapcu ons HaTypbl U

ns Mmogenm.
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MonvyeHHOe BbiDAaXeHne nokasbiBaeT. UTO KbUTebu roaBuUTauoHHoOro noaooud (3-3) ovaeT BbINONHEeH ecnu



Monobue npu y':57= 7}/pOyNeHTHOro TpeHus
NHaue paBeHCTBG* “* MOXHO NOMy4YnTb U3 CreayoLwero:
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Mot Hanopa NPoNopLMOHanbHbI KBaApaTy CKOPOCTU, HO eCIIM CKOPOCTb MOAenMpyeTcst no dpyay Kak , TO
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Nogobue npu yyete TYpOYNEHTHOro Tpr:usa

He y
VccnepoBaHua nokasanu, 4To KOSde)I/ILI, cHT 3aBUCUT OT TOJIbKO A0 U3BECTHbLIX 3HA4YE€HNN NOCIeaHero,
onpegendemMbix OTHOCUTESIbHOW LLHEPOXOBATOCTbKO aHHOIO pycria.

[1pu rpaBUTaLMOHHOM MOAENUPOBAH % _URY ST V. 3 HaType 1 Ha modenu byaet
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OnpepeneHune NOTOKOB, U B OCOBEHHOCTM PEYHbIX pycen No AaHHbIM 3enKabl ABSETCS

BeCbMa I'IpI/I6J'II/I)KeHHbIM ﬂ,aHHbIe I'IOJ'Iy‘-IeHbI A4 paBHOMEPHOIo NOTOKa B MPAMOYIoJfibHbIX JTOTKaxX, 4TO KOHEYHO,
oTnnyaeTcd OoT eCcTeCTBeHHbIX VCITOBUNA



MpaHMUAa NaMUHaAPHOIro U TYPOVNEHTHOro peXxXumMmoB
B HaType 1 Ha Moaenu A0MmKeH ObiTb OAMH U TOT XXe PEXUM OBUXKEHUNS NOTOKA, TaK Kak CTPYKTypa ero nu MexaHuam

noTepb Ha TPEHNE B JTAMNHAPHOM ABUXXEHfk T e A R e "'"“R‘/J'IeHTHOM
&' #h "’"yP‘r =K, U

roe KOO (PULMEHTbI NPONOPLMOHANBbHOCTN.
Kputepmnem gnsa onpeneneHns pexnma ABMxXeHus B Tpybax siBnaeTca 3HadeHne Yncna PenHonbaca — 2300

[Nns OTKPbITbIX MOTOKOB 4YMCIio PenHonbac

- VAR~ 499, PEACNEHHBIM, N0 NCCNeA0BAHNAM 3ermpka —
700-900. [inga obecneyeHnst 3aBegomo Typbyner™ = #°
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