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1. leab ¥ nIaHUpPYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

I1enbro 0CBOCHMSI JUCIUIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIINX KOMIIETEHIIUI:

OIIK-2 Crnoco0eH ucnoab30BaTh yriyOJeHHbIE TEOPETUYECKHE U MPAKTHUECKUE 3HAHUS
(GyHAaMEHTAIbHBIX U NPUKIIAJHBIX HAYK, B TOM YHCJIE TEXHUYECKON (PU3UKY;.

I1IK-2 Cnoco0eH caMOCTOSTENbHO TNPUMEHATh 3HAHUS HA NpPAKTUKE, B TOM YHUCIE
COCTaBJIATh MaTEMaTHYECKUE MOJENU NPOPECCHOHATIBHBIX 3a/ad, HaXOAUTh CIOCOOBI HUX
pelIeHys, MHTEPIPETUPOBATh (PU3NUECKUNA CMBICI TOJTYYEHHOTO MaTEMAaTUYEeCKOrO pe3yibTara
U IOKyMEHTHPOBATh €0 B BUJIE OTUETA.

Pe3synbpraramMmu 0cBOEHUS IUCUUIUIMHBI SIBISIOTCS CIEIYIOIIMNE UHANKATOPHI JOCTHXKEHUS
KOMIIETEHLIHM:

NOIIK 2.1 3Hate (pyHIamMeHTanbHBIE 3aKOHBI MPUPOJIbI, OCHOBHBIC 3aKOHBI U TOHSATHS
€CTECTBEHHO- HAYYHBIX U OOIICHHKEHEPHBIX TUCITUTUINH.

HOIIK 2.2 YMmeTh Ha OCHOBE 3HaHUH IO MPOQPWIHHBIM pa3jeliaM MAaTeMaTHYECKUX W
€CTECTBCHHO-HAYYHBIX JTUCIUIUIMH (OPMUPOBATH COOCTBEHHBIC CYXACHHS TPH PEIICHUU
KOHKPETHBIX 33/1a4 TEOPETUYECKOTO U MPHUKJIAHOTO XapaKTepa.

NOIIK 2.3 Bnanerh HaBbIKAMHM HWCIOJb30BAHUS 3HAHMNA (U3UKM M MaTEMAaTUKU TpU
pELIeHUH MPAKTUYECKHX 3a7[ad B PA3IMYHBIX 001ACTAX TEXHUUECKON (DU3HKH.

NIIK 2.1 3Hate cmocoObl MaTeMaTHYeCKOro  MOJAEITUPOBaHUA B  o0JacTw
BBIUMCIUTENbHON TeMI0()U3UKH, a3pOra30AMHAMUKH, TEOPUU TOPEHUS

UIIK 2.2 YMeTb COCTaBISITh MAaTeMaTUYECKUE MOJETH TpOo(eCCHOHATBHBIX 331a4 U
HAXOJHUTh CIIOCOOBI UX PEHICHUS

NIIK 2.3 BnaaeTs HaBbIKaMM aHAJIM3a U UHTEPIIPETALIMU PE3YJIHTATOB MaTEMAaTHYECKOIO
MOJIETTUPOBAHUS

2. 3aua'm OCBOCHHUSA JUCIHUIIJINHBI

- W3Y4YUTh OCHOBHBIE (IM3NYECKHE 3aKOHOMEPHOCTH TEYEHHMH TIa30B M IKUAKOCTEH;
T Py3MOHHBIE MPOIECCHl B KHUJIKOCTSX; MOBEPXHOCTHBIC SIBICHHUS Ha TpaHulle paszaena das;
BIMSIHAE KaOWULIPHBIX 3((EKTOB Ha ABMIKEHHE KHMJKOCTH; OCOOEHHOCTH TE€YEHHUH B TOHKHUX
CIIOIX.

- TOJIyYUTb HABBIKM  HCIOJb30BAHUSA (PU3NYECKUX OCHOB M OCHOBHBIX METO/OB
UCCIIEIOBAaHMSI THIPO- UM a3POJAMHAMHUECKUX XaPAKTEPUCTUK Pa3IUYHBIX OOBEKTOB C Yy4ETOM
JIOMOJIHUTEIBHBIX (PU3NKO-XUMHUECKUX MPOLIECCOB, MPOTEKAIOIIUX B MOTOKE KUAKOCTH.

3. MecTo AMCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucrunauaa oTHOCUTCS K brioky 1 «/[ucuurminabl (MOTyIn)».

JlMcuuMIUInHA OTHOCUTCS K 00513aTeIbHOM YacTu 00pa30oBaTeIbHON MPOrPaMMBbl.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) MPOMEKYTOUHON ATTECTANMH MO TUCIHIJINHE

Bropoii cemectp, 3auer

5. Bxoanble TpeOGOBaHUS IS OCBOEHUsI AU CHUTIIMHBI

I[J'DI YCHGLHHOFO OCBOCHUA NUCIHUIIIINHBI Tp66yIOTC$I KOMIICTCHIIUU, C(bOpMI/IpOBaHHBIe B
X0JIe OCBOEHUS 00Pa30BATEIBHBIX POTPaMM MPEIISCTBYIOIIETO YPOBHS 00pa30BaHUs.

6. SI3bIK peasu3anun

Pycckuii

7. O0BbeM TUCHUIIIAHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:



-JIeKuuu: 12 u.
-IIpakTHYeCKUE 3aHATus: 14 4.
O0BeM caMOoCTOSTENbHOM pabOTHI CTyIEHTa ONpEAEIIeH YUeOHbBIM IIIIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. OOmmue cBeieHUs KIaCCHUECKOW IMIPOAMHAMUKY.

WNneanbHast XKuakocTh. YpaBHeHUs Ouinepa. Bszkas kuakoctb. YpaBHeHue Habbe-
Crokca. Ilogobue ruapoInHAMHYECKUX SBICHUH. J[BHXKEHHME >KUIKOCTH IMPH MAaJIbIX YHUCIaX
Peiinonpaca. [lorpanuunsblii cioil. YpaBHeHUs OrpaHuyHOTO ciiosi. OOmas mMoCTaHOBKA 3a7a4n
O JIBH>KEHHH JKUJIKOCTH.

Tema 2. KouBektuHast 1uddy3ust B )KUIKOCTSIX.

O6mme creaenus o nudPpy3rMoHHONW KUHETHKE B KUAKOCTAX. Teopus Hepucera. Teopus
Jlanrmiopa. YpaBHEHHE KOHBEKTUBHOW IU(PQPYy3un B KHUIKOCTSIX. [ paHUYHBIE YCIIOBHSL.
Hudbdy3nonnsii morpaHuvHblid cioil. CBeneHue ypaBHeHHS TU(QPy3uu K ypaBHEHHIO THITA
ypaBHEHHsI TerionpoBoaHocTu. Auddysus k mamaromieid TBepAod yacTuie. AHATOTUS MEXITY
Tupdy3ueil U TOBEPXHOCTHBIM TpeHUEeM. MoJenupoBaHHe TIeTePOreHHbIX XHMHYECKUX
peaxumii. nddysuonnsiii kpurepuii Hyccenbra. {uddy3us B 1aMuHapHOM MTOTOKE KUIKOCTH B
TpyOe.

Tema 3. KanwinsipHoe 1BUKEHUE.

[ToBepxHOCTHBIN CJIOW. VYCIIOBHE paBHOBECHE MEXAY JABYMS SKHAKAMH (hazamu.
KanunnsapHoe nBuxeHue. I'paHMYHBIE YCIOBHSI HAa MOBEPXHOCTH paszieia JIBYX >KUIKOCTEM.
JIBI>KeHHe KUJIKOCTH B Kanwjuiape. TepMokanmuisipHOe IBM)KEHUE. BiMsHue MOBEpXHOCTHO-
AKTHUBHBIX BELIECTB HA JBUKEHHUE KUAKOCTH.

Tema 4. BonHbl Ha TOBEPXHOCTH KUJIKOCTH.
I'paButanmonneie BosiHbL. KanummsipHele BoiHBI. BOJIHBI Ha MOBEPXHOCTH HACATHHOMN
JKUJIKOCTU. BOJTHBI Ha TOBEPXHOCTHU BSI3KOM KUIKOCTH.

Tema 5./IBrmKeHHE )KUAKOCTH B TOHKHX IICHKAX.

VYpaBHeHUs] TJIEHOYHOrO ABWKEHUSA. CTEeKaHWE MKUJKOCTHU IO HAKJIOHHOW TIJIOCKOCTH.
Onpenenenne TONIMMHBI TMIEHKH. OIIEHKAa OCTaTKa MAacChl XUAKOCTH NPU HCTEUYCHUU U3
eMmkocTed. IlleHka Ha TIOBEpXHOCTH Tejla, H3BJIEKAEMOTrO W3 HEMOJBWXHON KUJKOCTH.
BonnoBoe TeueHNE B TOHKHX CIOSX KUJIKOCTH.

9. Tekymmii KOHTPOJIb MO TUCHUILIIUHE

Texymuii KOHTpPOJb MO JAMCLUUIIJIMHE IPOBOAUTCS IyTEM KOHTPOJSI IOCEIAEMOCTH,
MIPOBEJICHUSI KOHTPOJIBHBIX PabOT, TECTOB IO JEKIMOHHOMY MaTepuaty, JAOMAIIHUX 3a/laHuid, U
¢ukcupyercs B popmMe KOHTPOJIBHON TOUKH HE MEHEE OJJHOTO pa3a B CEMECTP.

OueHouHble MaTepUajabl TEKYILEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnene
«Mudopmarms 06 oOpa3oBaTeabHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. lHopsaok npoBeAeHUs] U KPUTEPUH OLIEHUBAHUSA MIPOMEKYTOYHOM aTTecTalluu

3ayer BO BTOPOM CEMECTpE IMPOBOAUTCS B YCTHOM ¢opme Mo Ouieram.
DK3aMEeHAIMOHHBIA OUJIET COCTOUT U3 OJHOU YacTH. [IpogomkuTensHOCTh 3a4eTa 1 Jac.

OueHoYHbIE MaTepHaibl IS MPOBEICHUS MMPOMEKYTOYHOW aTTecTalMy pa3MeIIeHbl Ha
caiire TI'Y B pasmene «Mudpopmanus o0  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.



11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHue

a) DJIEKTPOHHBIN y4eOHBIN KypC IO AMCIHUIUIMHE B 3JIEKTPOHHOM yHHBepcuTeTe «iDO» -
http://Ims.tsu.ru/course/view.php?id=22442

0) OtleHOUHBIE MaTepHabl TEKYIIETO KOHTPOJIS M IMPOMEXKYTOYHOW AaTTECTAIlUU TI0
JUCLIUAIIIIMHE.

12. Ilepeyenn yueOHoIi JuTEepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JuTEparypa:

1. JI.A. ®pank-Kamenenkuii. OcHOBBI MakpokuHeTHKU. [(uddy3us u temmonepenaya B
xummudeckoi kuneruke. Jonronpynaeriii.: 2008. 408c.

2. JLA. JJannay, E.M. Jlusmmun. Teopetndeckas ¢usuka. T. 6 T'mapomunamuka. 2012.
736c.

3. JLU. CenoB. Mexanuka criomHoil cpensl.T.1,2 W3ganue 6. W3n-o Jlanp 2004.
1088c.

4. JL.T'. Jlownsuckuii. MexaHuKa KUJIKOCTH U ra3a.7-e u3f. dpoda 2003. 840c.

5.A.M. JlunanoB. TeopeTnueckas THAPOMEXAaHMKA HBIOTOHOBCKMX cpea. M.: Hayka.
2011. 551ec.

0) JOMOIHUTENbHAS TUTEpATYypa:

1. JIxx. batuenop. Beeaenue B amHaMuky sxuakoct.M.:Mup, 1974

2. Jx. Xammens, [I'. Dbpennep. I'maponuHaMpmka @OpM  MaJbIX  4HcIax
Peitnonbaca.M.:Mup, 1976

3. 3.I1. llyneman, B.II. BaiikoB. Peoqunamuka u TermiooOMeH B MJICHOYHBIX TCUCHUSIX.
Munck: Hayka u Texnuka, 1979.

4. T.P. [Ilparep, A.H. KoznobpomoB, B.A. SkyreHok. MopaenupoBanue
TUAPOIMHAMUYECKHUX MPOLIECCOB B TEXHOJIOTHH MEPEpadOTKH MOJUMEPHBIX MaTepuanoB. ToMCK:
TTY, 1999.

5. A.M. Kyrenos, A.Jl. [Tonaaun u ap. Xumuueckas rugpoanHamuka.M.:Ksantym, 1996

6. 3.I. [Hynpman. KOHBEKTHBHBIH TEMJIOMACCONEPEHOC PEOJIOTHUYECKU CIIOKHBIX
s)kunkocted. M.:Dueprus, 1975.

7.A 5. Mankun. CoOBpPEMEHHOE COCTOSSHUE pPEOJIOTUU IOJIMMEPOB: JTOCTHKEHUS H
npoOaemsl.// Beicokomonekymsipasie coequHenus. Cepus A, 2009, T.51. Nel.

8.. B.I'. JleBuu. ®u3uko-xumMuueckas rugpoannamuka.M.:@uzmarrus,1959

B) pecypchl cetu HTEpHET:

http://mzg.ipmnet.ru/ru/lssues.php - xypuan myomukyer: (yHIaMCHTaIbHbIC
WCCJICIOBAHMS KJIACCUYECKUX MOJeNIel UACANbHBIX U BSA3KUX HECKHUMAEMBIX JKUIKOCTEH U
COBEpIIEHHOTO Ta3a; HCCIEIOBaHMS, CBA3aHHBIE C YCIOKHEHHEM U COBEPIICHCTBOBAHUEM
ITUX MOJIENIeN NIJIsi ONMUCAHMS CHEIMAIBHBIX KJIACCOB TEUEHUH WMHTEPECHBIX C MPAKTHYECKON
TOYKH 3peHHs (ABM)KEHUE Tel B BOJAE C OONBIIMMH CKOPOCTSIMH, TYypOYJIEHTHBIE TEUYEeHHS,
TEUCHHUS] XUMHUYECKH pPEarupylolnX Ta30BbIX cMeced, MHOro(a3Hble TEUCHHS, TEUCHUS
CTpaTU(ULMPOBAHHBIX KUAKOCTEH, TEUEHUs B TMOTPAHUYHOM CJIO€, TEUEHUS B YCIOBHSX
MUKpPOTPABUTAIIMM W T.J.); UCCIEIOBAHUS IO pPa3padOTKe HOBBIX MOJENCH, MO3BOJISIONINX
ONHUCHIBATh TEUYEHHUSI KUIAKOCTEM M Ta30B B YCIOBHUAX, XapaKTepHBIX s '"CThiKa Hayk'
(IBIKEHUS  BSI3KOYIPYTUX cpen, MarHUTOTHIPOTUHAMHYECKHE TEUYCHHSI,
ANEKTPOTUIPOJMHAMUYECKUE TEUYeHHs, OMOMEXaHWYeCKUe TeUeHUs U T.J.); UCCIEeOBaHUS B
00JacTH yCTOMYMBOCTH TEUEHUH; WCCIEAOBaHUE MOJeleld TYpOyJIeHTHOCTH W JIaMHUHAPHO-
TypOyJIEHTHOTO Mepexoaa u T.11.;

http://www.iglib.ru - WutepHer-6ubnuoreka 00pa30BaTENbHBIX H3/IaHUM, B KOTOPOM
coOpaHbl 3JEKTPOHHBIC YYCOHHWKH, CIPABOYHBIE M y4yeOHBIE MOCOOWS. Y IOOHBINA MOWCK IO
KITFOYEBBIM CJIOBAaM, OT/IEJILHBIM TEMaM H OTPACIISIM 3HAHUSI.


http://lms.tsu.ru/course/view.php?id=22442

13. llepeyenb HHPOPMALUOHHBIX TEXHOJIOTHI

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker nmporpamMM. BkirodaeT mpuiioxKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOIMYHO JoCTyIHBIE oOnavyHbie TexHomoruu (Google Docs, SIlHaexkc aAuCK U T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpOHHBIN KaTajuor Hayunoit O6ubnmorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKkTpoHHas oubnuoreka (peno3uTOpHiL) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynpsranr cryaenra — http://www.studentlibrary.ru/
— ObpazoBatenbHas mwardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajibHO-TeXHHYECKOe 0O0ecredeHue

Aynutopun 1 MPOBEIEHUS 3aHATUH JICKIIMOHHOTO THUIIA.

Aynutopun Afs  NPOBEAECHUS 3aHATUH CEMHUHApPCKOTO THUIA, WHIAUBUAYAJIbHBIX
Y TPYIIIOBBIX KOHCYJIBTALMH, TEKYIErO0 KOHTPOJISI U TPOMEXYTOUYHOHN aTTeCTaluy.

[TomerieHust U1 CaMOCTOSITENIFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYNOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpEy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynurtopun Uil TPOBEACHMs 3aHATUM JICKUMOHHOIO W CEMHHApCKOro  THIIA
WHIVBUAYAJIBHBIX M TPYIIOBBIX KOHCYJIbTAllUM, TEKYILEro KOHTPOJS U IMPOMENKYTOUHOU
aTTECTAIlMU B cMeleHHOM dopmate («AKTpY»).

15. Uudopmanus o paspadborynkax

[parep T'ennagmit PadawmmoBuu, ng.p.-m.H., npodeccop, (UBHUKO-TEXHUUECKHI
dakynerer TT'Y, mpodeccop


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

	Физико-химическая гидродинамика
	1. Цель и планируемые результаты освоения дисциплины
	2. Задачи освоения дисциплины
	3. Место дисциплины в структуре образовательной программы
	4. Семестр(ы) освоения и форма(ы) промежуточной аттестации по дисциплине
	5. Входные требования для освоения дисциплины
	6. Язык реализации
	7. Объем дисциплины
	8. Содержание дисциплины, структурированное по темам
	9. Текущий контроль по дисциплине
	10. Порядок проведения и критерии оценивания промежуточной аттестации
	11. Учебно-методическое обеспечение
	12. Перечень учебной литературы и ресурсов сети Интернет
	13. Перечень информационных технологий
	14. Материально-техническое обеспечение
	15. Информация о разработчиках

