I'mapoaunamMuka MHOTO(a3HbIX TeYECHUMN

ABerucsaH A.P.

Tema

Conep:xanue

Mopenu 1 MaTeMaTHIECKOE
omnHcaHue ABYX(Pa3HBIX CUCTEM

JIByxdazHble CHCTEMBI KaK 00JIaCTH CIIOIIHOW CPeabl C TpaHUIaMU
CHJIBHBIX Pa3pbIBOB. MOJEIH pa3iebHOTO TeUCHUS,
MHOT'OCKOPOCTHOTO KOHTHHYYMa, TOMOT ¢HHasl.

O6mas popma ypaBHEHHUI coXpaHeHH. Y paBHCHUS COXpaHEHUS
Macchl, IMITyJIbca M SHEPIHU B HHTETpaJbHON 1 Tu(depeHInanIbHON
(hopmax. DMIUpUYECKHE 3aKOHBI MOJIEKYJIIPHOTO MEPEHOCa UMITYJIbCa
W SHEpruu. Y paBHEHHE COXPAHEHUSI MacChl KOMIIOHEHTA B CMECH.
YHuBepcalbHBIE YCIOBHSI COBMECTHOCTH Ha MeX(a3HBIX IpaHULAX:
o01mast GopMyIIMpOBKa, 3aMUCh JJIsl IOTOKOB MAcChl, IMITYJIbCa,
SHEPrHH, MAaCChl KOMIIOHEHTA B CMECH. Y HUBEpPCAJIbHBIE YCIIOBHS
COBMECTHOCTH B CUCTEME HaOJIIo1aTesl.

CrenuansHbIe YCIOBHS COBMECTHOCTH Ha MeX(a3HbIX I'PaHULaX B
nporecce Temio u MaccoobmeHa. HepaBHoBecHbIe 3 (heKThI TpH
00TeKaHUH ra30M IIOCKOI NOBEPXHOCTH, IIPU UCTIAPSHUH U
koHzeHcanuy. CriennanbHbIe YCIOBHS COBMECTHMOCTH B
KBa3HUTOMOTCHHOM NPHOJIVKCHHH.

DIIeMEHTHI TCOpUU HOZ[O6I/I$[

A

IMono6ue n ananorus.

Teopemsl Teopuu mogoowsl.

du3nUecKuii CMBICT KPUTEPUEB U YHCEI TT0A00US JJIs TPOLIECCOB
THJPOJMHAMHKH, TEIJIO- U MacCOOOMEHa B OJJHO- U JBYX(a3HBIX
NIOTOKAX.

I'mapocraTuka ra30KuaKOCTHBIX
CHCTEM

wn

[ToBepXHOCTHBIE SIBIEHU, TOBEPXHOCTHOE HATSIKEHUE, TEIUIOTa
00pa3oBaHMs U SHTPOIHS TIOBEPXHOCTH pa3jeia.
CMa4MBaeMOCTb.

®opmyna Jlamaca.

OCHOBHOE ypaBHEHHUE I'MPOCTATHYECKOTO paBHOBECHS; (hopma
TIOBEPXHOCTH KHUJKOCTH B COCY/IaX, BHICOTA KAMMIIJSIPHOTO MOIHSATHA.
PaBHOBecHBIE OCECUMMETPHYHBIE TOBEPXHOCTH Pa3zeia.
PesynbraThl aHaNMM3a yCTOHYMBOCTH, MAKCUMAIBHBIE YYACTKH
YCTOHYNBOCTH PAaBHOBECHBIX ITOBEPXHOCTEH.

[IpenensHble (IpeAOTPHIBHBIEC) Pa3MepHI Kareib U My3bIpeil B
THIPOCTATHYECKUX YCIOBHSAX.

BouHbl Ha Mexda3HOH
noBepxHocTH. [ mapoanHamMuka
KHUJKHX IJICHOK

N

ITporpeccuBHBIE U CTOSYHE BOJHBI HE TOBEPXHOCTHU JKUAKOCTH.

Y CTORYMBOCTE TOPU30HTATIBHOM MOBEPXHOCTH pas3zieiia IByX (as.
JucnepcronHoe ypaBHeHHe. KamumisipHble M rpaBUTAIIMOHHBIC
BOJIHBI Ha MOBEpXHOCTH kujkocTtH. HeycroitunBocTtu Teitnopa u
I'enpmromnbia. BomHs! koHe4UHOI aMIUINTYA6I. COJTMTOHBI.
JlamMHapHBIE TpaBUTALIMOHHBIE IIEHKH >KHAIKOCTH.
MateMaTHueckoe ONMCcaHKue; Ha4allbHbIN y4acTOK, XapaKTEPUCTHKH
CTaOMIM3MPOBAHHOTO T€UEHHS. Y CTOIUMBOCTD JKUIKNX IICHOK.
BonnoBsle mienku. TypOyseHTHBIC KUIKNE TUICHKH. J[BIbKeHne
JKUJIKOH MIEHKH MOJ| IeHCTBHEM MOTOKA rasa.

Mexanuka IMY3bIPBKOB U KaIl€Jib B
YCTaHOBUBIIEMCS TCUCHUU

N

MopenbHbIe 331241 O IBWKEHHUH Cephl B HACATHHON H BSI3KOH
HKHKOCTH.

®opmyiel Ctokca u PriGunHCKOT0-Anamapa.

Pe3ynbTaThl SKCIIepUMEHTAIBHBIX HAOIIOIEHUH U pacdeT CKOPOCTH
BCIUIBITHUA Ta30BbIX ITY3BIPHKOB B CIIOKOMHOM KUIKOCTH.

MOHGJ’[B JABHXXCHUA ) KUJIKOCTH CO CBO6OI{HOﬁ TIOBEPXHOCTHIO KaK
METOJ1 aHAJIM3a IBUKEHUS KPYIIHBIX IIy3bIPEil.

OcoOeHHOCTH IBIKEHUS Kallellb B Ta30BBIX OTOKaX. [Ipobiienne
ITy3bIpeil ¥ Kalelb.

HeyCTaHOBI/IBIHCCCSI JBHXKCHUEC
KarieJjib 1 My3bIpbKOB

VYpaBHenue Panes B knaccuueckoi u "3HepreTuyeckon”
uHTepnpeTanuu. KaButanoHHOE CXJIONbIBAaHKHE Ta30BOM MOJIOCTH B
JKUJIKOCTH.




2. YckopeHHOE aBMKEHHE c(HEphl B HIACATBHOMN KUIKOCTH.
[Ipucoeannennas macca.

3. PocT mapoBbIX ITy3BIPHKOB B 00BEME PABHOMEPHO ITePEeTPeTon

JKUIKOCTH (TIpeiebHbIe HHEPIIMOHHAS U TeIUIOBas SJHEpreTHIecKas

CXEMBI, aHAJIN3 IKCIIEPUMEHTAIIBHBIX HAOII0CHNUH).

YcnoBust pocTa MapoBbIX My3bIPHKOB HA CTEHKE (IIPY KUIICHHUH).

5. VYcnoBus oTpbIBa MapoBBIX My3bIPEKOB OT CTEHKH: CTPOTast
MOCTaHOBKA 33Ja4l, KpUTUIECKUH aHAJIN3 CYILECTBYIOIIUX MOAXO0B;
NpUOJIMKEHHbIE KHHEMAaTHYEeCKUE CXEMBI OTPBIBA ISl CITyYacB
KUIICHUS B CBOOOIHOM 00BEME M IIPH BBIHYKICHHOM TCUCHUH

e

JKHUAKOCTH.
7 | DneMeHTH TeopuH 1. OcnosHsle onpenenenus. Koaddument Temnooraun xak
KOHBEKTUBHOI'O TEIJIOOOMEHa THAPOANHAMHYECKAsl XapaKTePHCTHKA T ONIINHA SKBUBAICHTHOM
TUICHKH.

2. OcHOBHBIC JOMYIICHUS TEOPUH ITOTPAHUIHOTO cJ0s1. TerrooOMeH npu
JTaMUHAPHOM O0O0TEKaHHUH MJIOCKOH IUTACTHHBI.

3. OcpenHeHHBIE ypaBHEHUS TYpOYJICHTHOTO TCUCHHS U TEIUIOOOMEHA.
Kaxymuecs: HanpspkeHUs TypOYJIEHTHOTO TPEHUSI U TypOyJICHTHBIH
TerI0BoH nMotok. CTpyKTypa MPUCTEHOYHON TypOyIeHTHO# o0nacTy.

4. Amnanorus PeiiHonb/ca, ee COBpEMEHHBIN BapUaHT KaK OCHOBA JUIs
WH)KEHEPHBIX PACUYETOB TEIUIO0OMEHA IPH TYPOYJIEHTHOM TEYECHHH.

5. CBoOojHast KOHBEKIUS: MEXaHN3M Ipoliecca, MaTeMaTHUECKOe
OIMCaHNe, OCHOBHBIE PACUETHBIC COOTHOIICHNSI.

6. TemrooOMeH npu ogHO(PA3ZHOM TEUCHUH B TpyOax. TemmooOMeH mpu
JIAMUHAPHOM TEUCHUH Ha BXOIHOM ydacTke. CTaOnnIn3npoBaHHbIH
TEIIIO00MEH NpH TYpOYJICHTHOM TEUEHHH.

8 | ITapoxuaKOCTHBIE MOTOKH B 1. KonudecTBeHHBIC XapaKTEPUCTHKH, onpeaeneHns. CTpyKkTypa

KaHaax IBYX(a3HBIX TCUYCHUH B TOPH30HTAIBHBIX U BEPTUKAJIBHBIX KaHANaX.
Mertob! OnpeieieHNs TPAHUI PEKUMOB TEUEHHUSL.

2. OnHOMepHbIC ypaBHEHHS UMITYJIbCa M SHEPTUU IS IBYX(a3HBIX
MOTOKOB. I'OMOreHHast Mojielpb [ pacuera TpeHus. Pacuer
HUCTHUHHOTO 00BEMHOTO MApOCOAEPIKAHMUS B KBA3UTOMOT€HHBIX
notokax. Moienu AUCHepCHO-KOJIBIEBBIX PEKUMOB TCUCHHS; METOABI
pacueTa TpeHHsI Ha TpaHuUIle MICHKH.

3. TlapoxuaKoCTHBIE TIOTOKH B YCIOBHSIX TeriooOMeHa. TermnoooMeH
IIPY KOHJICHCAIIMN HEMOABIKHOTO apa (3anaya Hyccenpra,
COBpEMEHHBIE 1101x0/161). KoHnaeHcanust B TpyOax.

4. TennooOMeH ITpy KUIEHUHN KUIAKOCTEH. Y CIIOBHS 3apOKICHHS
apoBoii (a3pl B 00beMe METacTaOMIbHON JKUIKOCTH 1 Ha TBEPJIOH
crenke. Kpuas kurnenns. Metosl pacuera TeriooOMeHa rpu
My3bIPHKOBOM, IIGHOYHOM M NIEPEXOHOM KUIIEHUH. TermIoo0MeH npu
KHIICHUHX KUJKOCTH B KaHaJax.

5. Kpuzuc my3pIppKOBOI0 KHIIEHHS B 00beMe U B KaHaJIax.

9 | MonenupoBaHue TypOyJIEHTHBIX 1. CnontanHas KoHAeHcams (Hykieanus). 'ereporeHHas KoHIeHCaLu,

NapOKaleJbHbIX TEUEHUH C KOHJIeHCalus Ha mpuMecsx (OMHapHas KOHIECHCAILUS).

(ha30BBIMU IIEpEX0aMHU 2.  Meropl MOJIETMPOBAHHMSI IBOJIIOLMHY CIIEKTpa Kariesb. Meros
MOMEHTOB. Meton ¢paxkiuil. MeTon aeipTa annpoKCHMAaIHH.

3. Bnmsnue TypOyNeHTHOCTH M HaYAIBHBIX IIPHIMECEH Ha IPOLECCH
KOHJICHCALIUU.

Bonpocs! o kypcey

4. O6uias ¢popMa ypaBHEHHUH COXpaHEHHs. Y paBHEHUs COXpaHEHHsI MacChl, IMITYJIbCa U SHEPTHU B HHTETPAJIbHON U
muddepernnansHON hopmax. IMIUPHUIECKHE 3aKOHBI MOJIEKYJIIPHOTO TIEPEHOCa UMITYIIbCa M SHEPTHH. Y paBHEHHE
COXpaHEHHS MacChl KOMIOHEHTa B CMECH.

5. YHuBepcanbHBIE YCIOBHS COBMECTHOCTH Ha MEX(a3HBIX IpaHUIaX: 00mas GopMyIHpOBKa, 3aIHCh I IOTOKOB
MAacChl, IMIYJIbCa, SHEPTHH, MacChl KOMIIOHEHTA B CMECH. Y HUBEPCAJILHBIE YCIIOBHS COBMECTHOCTH B CHCTEME
HaOmoaTens.

6. CreunanbHbIC YCIOBHS COBMECTHOCTH Ha MEK(a3HBIX IPAHHUIAX B MPOIECCE TEIJIO B MACCOOOMEHA.



~

CrneuunanbHbIE YCIOBHSA COBMECTIMOCTH B KBA3UTOMOTEHHOM TIPHOIKCHAN.

8. TlomoOue u anamorus. Teopembl Teopun M0A00Hs. DUIMUCCKUI CMBICT KDUTEPHEB U YMCEIT TIOMOOHS IS IIPOLIECCOB
THAPOJMHAMUKH, TETJIO-M MacCOOOMEHa B OJTHO M ABYX(a3HBIX TOTOKAX.

9. TloBepXHOCTHBIE SIBJICHHUS, IOBEPXHOCTHOE HATSDKEHME, TEIIOTa 00pa30BaHMs M SHTPOIHS IOBEPXHOCTH paszera.
CmaunBaemocts. @opmyna Jlamnaca.

10. OcHoBHOE ypaBHEHHE T'HAPOCTATHUECKOTO PaBHOBECHST; (hOpMa MOBEPXHOCTH JKUJIKOCTH B COCYAaX, BHICOTA
KalWIISIPHOTO NOJHSTHSA. PaBHOBECHBIE OCECUMMETPUYHBIE IOBEPXHOCTH pa3jiena.

11. Pesynbrarsl aHaNM3a yCTOMYMBOCTH, MaKCUMAJIbHBIE YYaCTKH YCTOWYMBOCTH PABHOBECHBIX IIOBEPXHOCTEH
IIpenenpHble (IPeOTPHIBHBIC) pa3Mephl Kanelb U IMy3bIpel B THAPOCTATUYECKHX YCIOBUSX.

12. TIporpeccuBHBIC U CTOSTIME BOJHBI HE TIOBEPXHOCTH KUIKOCTH. Y CTOHYNBOCTS TOPU3OHTAIBHON TOBEPXHOCTH
paszena 1Byx ¢a3. lucrepcnoHHOEe ypaBHEHHE.

13. KamumnspHbIe ¥ TpaBUTAIIMOHHBIE BOJHBI Ha IOBEPXHOCTH XKHIKOCTH. HeycroitumBoctu Teitnopa u
I'enpmromnbiia. BomHs! koHeUHOH aMImATy A6, COJHTOHEIL.

14. JlamuHapHbIE TpaBUTAlMOHHBIC IUICHKH >KHUAKOCTH: MAaTEMAaTHYECKOE ONMCaHWE; HAYaIbHBIN yJacToK,
XapaKTEPUCTUKU CTAOMIN3NPOBAHHOTO TEUCHUS.

15. YcToHuuBOCTb )KUAKHUX TUICHOK, BonHOBBIE mieHKu. TypOyieHTHbIE KUIKNE TUICHKH. J{BH)KEeHHE JKUIKOW TIICHKH
IoJ| IeficTBHEM TOTOKA Ta3a.

16. MopnenbHbIe 331241 O ABMKEHUU cepbl B HeadbHON U BsA3KOil xkuakoctu. @opmynsl Ctokca u PridunHCKOTO-
Anamapa.

17. Mopnenb IBUXEHHUS )KUIKOCTH CO CBOOOIHON MOBEPXHOCTHIO KaK METO/I aHAJIN3a JIB)KEHHUSI KPYITHBIX ITy3bIpeH.
OcoOeHHOCTH IBMKEHUS Kallellb B Ta30BbIX MOTOKaX. [lpoOiieHne my3bIpeil 1 Karens.

18. VYpaBuenme Panes B kimaccudaeckoil u "3HepreTHyeckoi” HHTEpIpeTanni. KaBuTarmoHHOE CXIIOTBIBAaHIE Ta30BOM
MOJIOCTH B KUIKOCTH.

19. VckopenHnoe nBmwxeHne cepsl B HaeaIbHON XuAKOCTH. [IprcoenmaeHHas Macca.

20. Poct mapoBbIX Iy3bIPEKOB B 00bEME PABHOMEPHO MEPErpeToi KUIKOCTH (TIpeebHbIC HHEPLIUOHHAS 1 TETIOBAas
9HEpreTUYecKast CXeMbl, aHAIN3 IKCIIEPUMEHTAIBHBIX HAOTIOICHNUH).

21. YcnoBus pocTa MapoBbIX Iy3bIPHKOB HA CTEHKE (IIPU KUIICHHH).

22. YcnoBus OTpbIBa NapOBBIX MTy3bIPHKOB OT CTEHKH: CTPOTasl IOCTAHOBKA 33/1a41, KPUTHYECKUH aHaIn3
CYIIECTBYIOIUX MOJIXO0/I0B; NPUOIMIKEHHbIE KHHEMaTHYEeCKUE CXEMbI OTPHIBA JJIs CIIy4aeB KUIICHUSI B CBOOOTHOM
o0beMe U NpH BBIHYKJCHHOM T€YEHHH )KUAKOCTH.

23. OcHoBHble onpeneneHus. Koadduiment TemnooTnaun kak rujpoguHaMu4eckas xapakrepuctuka TormuHa
SKBHUBAJICHTHOM IIJICHKU.

24. OCHOBHBIE IOMYIICHUS TEOPUH MTOTPAHUYHOTO CJI0s1. TemI000MeH Mpy JJaMHHApHOM OOTEKaHHUH IIIOCKOH
IUIaCTUHBL.

25. OcpenHeHHbIE ypaBHEHHS TYpOYJIEHTHOTO TeUeHHs U TerioooMeHa. Kaxkymmuecs HanpskeHus: TypOyJIeHTHOTO
TpeHUsI U TypOyJIeHTHBIH TeTuI0BOH 1moToK. CTpYKTypa IpUCTEHOYHOH TypOyJIeHTHOH obacTy.

26. Amnanorus PeitHosb/ica, €€ COBpEeMEHHBIN BAPHAHT KaK OCHOBA ISl HH)KEHEPHBIX PacyeTOB TEIIIOOOMEHa Ipu
TypOyJI€HTHOM TEUCHHUH.

27. CBoOojiHasi KOHBEKIIMS: MEXaHH3M IPOLiecca, MaTeMaTHUECKOe OIIMCaHNE, OCHOBHbBIE PACUYETHBIE COOTHOILICHHS,

28. TermnooOMeH npu ogHO(MA3HOM TeueHHH B TpyOax. Termioo0MeH npy JaMUHAPHOM TEYEHUH Ha BXOJHOM Y4acTKe.
CTaOuIM31UpOBaHHBIN TEIIO0OOMEH NPH TYPOYIEHTHOM TEUECHHH.

29. KonunyecTBeHHBIE XapaKTEPUCTHKH, onpeeneHns. CTpyKkrypa 1ByX(a3HbIX TEYCHUI B TOPU30HTAIBHBIX U
BEPTUKAJBHBIX KaHaIaX. MeTOo bl ONIpeIeIeH s IPaHUI] PEKUMOB TCUCHHS.

30. OnHOMepHBIe ypaBHEHHS MMITYJIbCa M SHEPTHH JUIsl IByX(a3HbIX IIOTOKOB. [ 'OMOTreHHast MO/ieNb I pacueTa
TpeHus. Pacder HCTHHHOTO 00BEMHOTO MTAapOCOEP)KaHNs B KBA3UTOMOT€HHBIX IT0TOKax. Mozenn AnciepcHo-
KOJIBLIEBBIX PEXKUMOB TE€UEHUS; METO/IbI pacyeTa TPEHUS Ha FPAaHULE TUIEHKU.

31. INTapoXHAKOCTHBIE TIOTOKH B YCJIOBHAX TeIIooOMeHa. TermnooOMeH Ipyu KOHEHCAlnH HEeTIOIBH)KHOTO napa (3aaava
Hyccenpra, coBpemenHnsie moaxo sl). Konaencanus B Tpy6ax.

32. TemnooOMeH Mpy KUIICHUH KUJIKOCTEH. Y CIIOBHS 3apOXK/ICHMS MapoBoii (ha3el B 00beMe MeTacTaOMIIbHOM KHUIKOCTH
1 Ha TBepJoi cTeHke. KpuBas xunenus. MeToas!l pacueTa TEII000MeHa IpH IMy3bIPhKOBOM, IIJICHOYHOM U
MEPEeXOAHOM KHIEeHUH. Tennoo0MeH pyu KUIIEHUH KUIKOCTH B KaHAJIax.

33. Kpwusuc my3bIpbKOBOTO KHIIEHHUS B 00bEME U B KaHalax.

34. CnonranHas KoHAeHcaIus (Hykieanus). ['eTreporenHast KOHACHCAIMS, KOHICHCAIUS HA TIpUMecsx (OMHapHas

KOHJIeHcanust). MeToAbl MOJISTMPOBAHHSI SBOJIIOIIUH CIIEKTpa Karenb. MeTol MOMEeHTOB. MeTtoa ¢hpakiuii. Meto

JeNbTa allpOKCUMAIUH. BiustHre TypOyJIeHTHOCTH Ha IPOLIECCH KOHACHCAIIHH.
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