YpaBHeHnus 1Ji PeiiHOIbACOBBIX HANIPSKEHUHA CKOPOCTH

Kak yxe ormeuanoce, 4to u3-3a MOSIBIICHUSI B ypaBHEHHsAX PelHonbaca st
CPEOHEro JBHKCHMS JIONIOJHUTEIBHBIX YIEHOB, COJIEPKAIUMX HANPSKEHUS
Pentnonbaca, cucrema 3TUX ypaBHEHMM OKa3bIBAE€TCS HE3aMKHYTOW. EcTecTBEHHO
IONBITATBCA ~ 3aMKHYTh €€, JIOIIOJIHUB ypaBHEHMs PeHHOIbIca HOBBIMHU
YPAaBHEHUSIMH, ONMCHIBAIOIIMMH U3MEHEHMSI BO BPEMEHM CaMUX HampspkeHui. s
BBIBOJIa YPAaBHEHUM, OIMCHIBAIOIIMX W3MEHEHUS BO BPEMEHM HAIPSIKEHUN
PeliHonbaca, MOXKHO BOCIOJIb30BaThCS OOIIMM METOJIOM COCTaBJIECHMsS YPaBHEHUN
IUIE MOMEHTOB. [li1s1 aToro obpatumcs k ypaBHeHuto HaBbe-CToKkca U BbIpa3uM B
HEM KKy aKTyaJbHYI BEIUYMHY KaK CyMMY OCPEOHEHHOW M ITyJIbCUPYIOLIEH
BEJIMYVH.
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HOIICTaBI/IB BCC OTH BBIPAKCHUA B YPABHCHH IIOJTYYHUM
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OcpenHsieM NocaeaHee YpaBHEHNE U UCIIOJIb3YsI CBOMCTBO OCPEIHEHHMS OJTYyYUM
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ypaBHeHI/Iﬁ JJ1 OJHOTOYCHYHBIX MOMCHTOB BTOPOI'O IOpAAKa IPUMET BHUI
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OueBUIHO, UTO YPABHEHUSI KPOME CPEIHEN CKOPOCTH M HaNpskeHUi PeliHoubca,

COACPIKUT P HOBBIX HCHU3BCCTHLIX. OTHUMU HOBBIMH HEHM3BECTHBIMM SABJIAKOTCA,

TPETHhU LICHTPAJIBHBIC MOMCHTBI, YMHO>XCHHBIC HA V BTOPBIC MOMCHTHI Hy.]'[BCElI_[I/Iﬁ



CKOPOCTH U €€ IMPOCTPAHCTBEHHBIX MPOM3BOJHBIX, a TaK K€ B3aUMHBIE BTOpBIC
MOMEHTBHI NOJIEN aBIEHMs U CKOPOCTU. Y paBHEHuUs PeliHonbpaca W ypaBHEHUs i
TEH30pOB HamnpsukeHWid (5) cHOBa HE O00pasyroT 3aMKHYTOM cucTeMmbl. Ecnu
HOMBITATbCSl JIONOJHUTh 3Ty CUCTEMY YPAaBHEHUSIMU JUIl HOBBIX HEU3BECTHBIX,
BXOSIIMX B (5), T.6 ypaBHEHHUSIMU JUJISl TPETbUX MOMEHTOB, TO B 3T YPaBHEHUS B
CBOIO OYEPEIb BOMAYT MHOTHE JPYTHE JOMOJHUTENbHBIE HEU3BECTHBIE U PA3HOCTD
MEXJly YMCJIOM HEWU3BECTHBIX M UMCJIOM YPAaBHEHUMN CTaHET TOJIBKO €lle OOJIbIle.
Takum 00pa3zoM, COCTaBIEHUE YPABHEHUH JUIsl BBICHIMX MOPSAIKOB HE 3aMbIKAIOTCS
HU Ha KakOM JTale, a CUCTEMa YpPaBHEHMH BCErZla OCTAeTCsl OTKPBITOM U HE

3aMKHYTOM.

[TonyuenHoe ypaBHeHHE (5) IMEET BaKHOE 3HAYEHUE I TOCIIETYOLIEr0
U3JI0’)KEHUSI B BUJAY YETO MOSICHUM MOAPOOHO (PU3MUECKUNA CMBICI OTAENIBHBIX €T0

yieHoB. B ypaBHeHun useHbl (I) OMUCHIBAIOT MOJHOE WM3MEHEHHE B €AUHUILY

BpeMeHu cyOcranuuu u U, (II) — onmchBaeT MX MOPOKICHHE 32 CYET PabOTHI

CPCAHCIO IBUXKCHUA IIPOTHUB PeﬁHOHBI[COBBIX HaHp}I}I(eHI/Iﬁ, YJICH C IOPOKACHUEM

HE 00BI3aTEIILHO UMECT TOT Ke 3HAK, 4TO Z/ll_lxl/. , 1 OYCBUAHO, YTO uiuj 34TyXacT

ropaszio OpicTpee B TOM ciiydae, korna 3Haku paznuussl. (III) — nopoxnenue, niu
nepepacipeencHue MeK1y KOMIIOHEHTaMH ITIOCPEACTBOM ITyJIbCALlN AABJIEHUS, U
Ha3bIBAECTCSl UJICHOM JaBiieHUs - Jedopmaiusi, IOCKOJIbKY 3TO CpenHee
IPOM3BEICHNE MyJbCAllMil NaBICHUS Ha IMYyJbCALUI0 CKOpocTh aAedopmarmu. B
oO1em, MyJbCcalliy AABJICHUS AENaloT TypOyJIeHTHOCTh U30TPOIHOM, YBEINUNBas
Oonee cnaOble HOpMAJIbHBIE HANPSHKEHUS 3a cUeT 0o0Jiee CUIIbHBIX HANPSKEHUN U

yMEHbLIAasl BEJIMYMHY CABUIOBbIX HampsbkeHuid. (IV) — mepeHoc mynbcanusmu

CKOpPOCTH uiujuk NpeACTaBIACT IIEPECHOC uiuj B HaIIpaBJICHUU X, I10 IPUYIUHAM,

NPUBEICHHBIM TIPH OOBSCHCHHH CKOPOCTH MEPEHOCA KOJIMYCSCTBA IBIDKCHUS U U

a q)HBquCKa}I HHTCpIIpCTAllMA TIICPEHOCA IIyJIbCAUUAMHU JTaBJICHUSA BECbMa
3aTPpYAHUTCIIbHA, IICPCHOC ITYJbCAllUAMU BA3KOI'O HAIIPAXKCHHUSA, KOTOPBIC O0OBIYHO

MaJibl, 3a UCKIIFOYCHUCM CJIydas KOI'Jla IIPOCTPAHCTBCHHBIC I'PAIMCHTBI HAITPSPKCHHA



Peitnonbaca kpaitHe Benuku. (V) — paspylieHue WIM MOPOXKICHUE MOCPEICTBOM
MyJIbCALUU BSI3KOTO HANPSKEHUsA. Bsi3Kne MICTOUHUKOBBIC YWICHBI B YPAaBHEHUAX JJISI
HOPMAJbHBIX HAMpPSKEHUU SBIAETCS OTPUIATEIbHBIMU, U  OOECIEUYHBAIOT
JUCCUTIALINI0  TypOYyJIEHTHOCTH, TaKK€ JIMCCUIATUBHBIM YJIEH MOXHO
WHTEPIPETUPOBATh KaK CPEIHIOD CKOPOCTh, C KOTOpPOH TypOYyJIEHTHOCTH

coBepiraet paboTy MPOTHUB BAKUX HATIPSDKCHHM.

B nmanbHeiimem Hapsaxy ¢ THAPOJWHAMHKOW pa3dUYHBIX TeYeHUU OyayT
paccMaTpUBaTbCA  BOINPOCHl  TEIUIO-MAaccOOOMEHa B  IOTOKax, a TaKxke
TEeMIIepaTypHO-HEOHOPOHbIE  cpeabl. [losToMy HEoOXoIMMO MOJydYeHHe
ypaBHEHUsl TMepeHoca Temia JUisi TypOyJeHTHBIX MOTOKOB.  YTo Kacaercs
TypOyJIEHTHOTO TMEpPEeHOCa BEIIECTBA, TO  MOJIYIMIUPHUYECKAs TEOpUS  ITHUX
MPOLIECCOB COBIMAJAET C AHAJIOTUYHOM TEOPHUEN MPOLIECCOB PACIPOCTPAHEHUS
TeIj1a, MOTOMY BCE UTO OYJIET U3JI0KEHO B 3TOM pa3fieiie B OJIMHAKOBOU CTETICHH
OTHOCUTCSI K TOMY H JIPyromMy Ipoueccy.

B ypaBHEeHUU 1151 10JIe CKOPOCTEN ONpENENsieTCsl U3 yPaBHEHUM IBUKEHUS
U TI03TOMY MPEAINoaracTcs 3aJaHHbIM. Takum 00pa3oM, Py PEIICHUH TETUIOBO

3aJa41 BO3HHUKACT HpO6HCMa 3aMbIKaHUA JIs1 OMPEACTICHHA YCThIPEX BEIIUMYHNH (

T',tu, ) iMeeTcst BCEro JIMIIb OJHO ypaBHEHHE.
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Jlnst 3aMblKaHUS YpaBHEHUW TMOJYyYMM YpaBHEHHE JUIsl TypOYJIEHTHBIX

IOTOKOB Temna fu, . Jlna storo u3 ypaBHeHusa (7) BBIYTEM YPaBHEHHME TOrJa
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B 5TX ypaBHEHHsX JBa NEPBBIX WICHA XapAKTEPU3YIOT IOJHOE U3MEHEHHUE

B €AVMHHUIY BPCEMCHHM 1IYJbCAOIMOHHOI'O IIOTOKa TCILIA, TpGTI/IfI YJICH -

HEMOCPEJICTBEHHOE MOPOXKIEHHE U,f W3 CPEJHEro TEMIIEPaTypHOIO  IIOJI,

‘IGTBGpTBIﬁ - IPOU3BOJACTBO IIYJILCAIMOHHOI'0 TCIIJIOBOT'O IIOTOKa 3a CUeT

BSaHMOﬂeﬁCTBHH IMyJbCAIITUOHHOT'O JABHXKCHUA u CpeaHero TCUCHMUAI,

MOCNIEAYIOIINE YIECHBI ONPEACIAIOT MOJCKYISIpHY0 auddys3uro, H3MeHeHue U, !

3a CYeT BHEIIHMX CUJI U AUPPY3UI0 3a cueT TypOyJEeHTHOTO MEepeHOca SHEPTUu
MyJIbCAIIUOHHOTO JBIKEHUS.

[Tomyunm Temepb ypaBHEHHMS OCPEAHEHHOTO  KBajpaTa  IyJIbCAIlHH
Temneparypsl. JlJig 3TOro yMHOXKUM ypaBHEHUE IMyJbCAllMd TEMIEPATyphl HA [ U
IPOM3BEIEM OCPEIHEHUE
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210 YPAaBHCHHEC BLIPpAXKACT OajaHC MCXKAY IMOJHBIM H3MCHCHUCM BCIMYHNHBI

2 9
t B CAWMHHIY BpPEMCHH , €€ CO3JaHHCM 3a CYCT B3aUMOACHCTBUSA MCKIY
CpCaAHUM U IIYJbCAIIMOHHBIM XapaKTCPUCTHKaAMU TCMIICPATYPHOT'O oiada

MOJIEKYJIIpHON U TypOyleHTHOM nuddys3uel, yMeHbIICHHEM 32 cyeT

TEPMUYECKOTO COMPOTUBIICHUSI CPElbl (IUCCUTIALINS).



Takum ’x€ METOJOM MOXKHO TMOJYYUTh YpaBHEHUS ISl TYpOYJEHTHOTO

NNEPEHOCA KOHLICHTpAHU
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W3 BBINOJIHEHHOTO BBIIIE aHAIN3a CIAEAYET, YTO B YPAaBHEHUE JJI1 MOMEHTA
JAr000r0 MOpsAKa BXOJAT KOppeauu 0ojiee BbICOKOro nopsiaka. CieqoBarenabHo,
JUTSL TOYHOTO OIMMCAHUS TOJs TYpOyJIEeHTHOTO TeUeHUs] HeoOXoanuMa OeCKOHEeUHast
CHUCTEeMa ypaBHEHUM, cofeprkaliasi 0eCKOHEYHOE YHUCIO KOPPEISIIMOHHBIX
¢bynkmii. [IoaToMy B IpakTHYECKUX METO/IaX pacyeTra JJis 3aMbIKaHUS TaKOM
CUCTEMBI ypaBHEHUI TpedyeTcsi oOpalleHNe K SMIUPUIECKUM TaHHBIM.






