degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: Mexannka MHOFO(I)aSHI:IX cpea
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadenpa u3nueckol ¥ XUMHUUECKOW MEXaHUKH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocrasuin: C.E. Sxym, a-p ¢uz.-mar. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl GU3NIECKOr 1 XUMUUECKo MexaHuku 29.05.2020



AHHOTANMA

Kypc "Mexanuka muorodasueix cpen' MpeIyCMaTpBacT M3y4YEHHE TEOPETHUECKHX OCHOB MEXAHHMKHU
MHOT0(a3HBIX Cpell, OCHOBAHHBIX Ha TEOPHUH B3aMMOIIPOHHUKAIOIINX B3aUMOAEHCTBYIOIINX KOHTHHYYMOB.

3amaun Kypca:

* OCBOCHHE CTyJICHTaMu 0a30BBIX 3HAHUH B 00JIACTH MEXaHUKH MHOTO(a3HBIX CPe;

* IPUOOPETCHNE TEOPETUIECKIX 3HAHMI B 00JIACTH MEXaHUKH MHOTO(a3HBIX CUCTEM;

* HW3ydYeHHE IOJXOM0B K OMHMCAHMIO CIOKHBIX CHCTEM IpH HAJIMYUM TpaHUIll paszgena (a3 u ¢a3oBbIX
HIEPEXOI0B;

* OKa3aHWE KOHCYIbTalM M TIOMOLIM CTYJACHTaM B IPOBEICHHM COOCTBCHHBIX TEOPETUYECKUX U
IKCTIEPUMEHTANIBHBIX UCCIEIOBAaHUN B 007aCTH MEXaHUKN MHOTO(A3HBIX CPEJ;

* OCBOCHME CTyIEHTaMHU O0a30BbIX 3HAHUM I JAJbHEHIIEro M3y4eHHs METOJOB M IOAXOAOB MEXaHUKHU
MHOTO(a3HbIX Cpex.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

- pyHIaMEHTAIIbHEIE 3aKOHBI 1 OCHOBHBIC ITPUHITUIIBI OTIMCAHUS TETEPOTEHHBIX CUCTEM;

- OCHOBHBIE ITOJIXO/IbI ¥ PACUETHBIC METOIUKH OTIMICAHWS IMPOIIECCOB B TETEPOTCHHBIX CUCTEMAX;
- 0a30BbIE MPUHITUITBEI MATEMATUYECKOTO MOJISTMPOBAHUS MHOTO(DA3HBIX CHUCTEM;

- MaTeMaTHYECKH arapar TeOpurd MHOTO(DA3HBIX CHCTEM.

VYMeTs:

(hopMyIMpOBaTh 11e]Ib M MOCTAHOBKY MPOOJIEMBbI, CBSI3aHHON C pacdyeToM MHOTO(A3HBIX M TeTEPOrCHHBIX
CUCTEM;

IMPOU3BOAUTDH YHMCIICHHBIC OLICHKHU I10 NNOPSAAKY BEINYUHBI;

Jie7IaTh KayeCTBEHHbIC BBIBOJBI IIPU IEPEXO[e K IPEACIbHBIM YCIOBUSIM B H3y4aeMoOi (H3MYecKoil
npobiueme;

MNPUMCHATH AHAJIUTHYCCKUC U YUCJIICHHBIC MCTO/JbI pacucTa TeImIoMaccooOMeHa B MHOFO(i)a3HBIX cucTreMax

OcHOBHOE cofepX)aHue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:

. MHOTO(da3HbBIE CUCTEMBI

. OCOOEHHOCTH reTepOreHHBIX Cpell

. 'uapoarHamMuKa reTeporeHHbIX Cpert

. XapaKkTepuCTHKH MHOTOCKOPOCTHBIX KOHTHHYYMOB

. 3aKOHBI COXpaHEHHUSI B MEXaHUKE MHOTO(a3HBIX Cpell

. IIpoGnema 3amMbIKaHHsl YpaBHEHHI MHOTOCKOPOCHBIX KOHTHHYYMOB
. TeueHne 0k0II0 N30TMPOBAHHBIX YACTHUI]

0NN N bW~

. TermmomaccooOMeH H30JIMPOBAHHBIX YACTHUIT

9. MaccooOMeH karuiu npu (a3oBbIX epexoaax
10. I'opeHune karm TOIINBa

11. I'a30KUAKOCTHBIE U TA30JUCTICPCHEBIE CHCTEMBI
12. Pe:xvMBbl TEUEHUS B TETEPOrCHHBIX CUCTEMAX
13. JIpoOnenue karmenb B IOTOKE

1. leau u 3apauu

eap AUCUMNIMHBI

* H3YYCHHE TEOPETUYECKUX OCHOB MEXaHUKH MHOro()asHbIX Cpell, OCHOBAHHBIX Ha TEOPHHU
B3aMMOIPOHUKAIOIIUX B3aUMOJENCTBYIOIUX KOHTUHYYMOB.



3axauu QUCHUNIHHBI
* OCBOCHHE CTyJICHTaMu 0a30BBIX 3HAHUH B 00JIACTH MEXaHUKH MHOTO(a3HBIX CPe;
* IPUOOPETCHNE TEOPETUIECKIX 3HAHUI B 00JIACTH MEXaHUKH MHOTO(a3HBIX CUCTEM;
* U3y4eHHE TOJXOJ0B K OIMCAHHIO CIIOKHBIX CHCTEM IPH HAJMYMK TPAaHUL paszuena (a3 u (Gpa3oBbIX
HIEPEXOIOB;
* OKa3aHWE KOHCYIbTAllMii M TOMOIIM CTYJACHTaM B IPOBEICHHU COOCTBEHHBIX TEOPETUYECKHUX H
IKCHEPUMEHTAIIBHBIX MCCIIEOBAHUI B 00JIACTH MEXaHUKH MHOTO(a3HBIX CPel;

* OCBOEHHE CTyJICHTaMH 0a30BBIX 3HAHUH Ul AaJbHEHIIETro N3yYeHNsI METOAOB U MOJX0I0B MEXaHHKH
MHOTO()a3HBIX Cpe.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoel mpodeccrnoHambHON

[IK-1 CnocoGen craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [IK-1.2  CrniocoOeH  BBIABUTATH  THIOTE3bl, CTPOUTH
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBaTh HAy4YHbIE TPOOIEMBI, [TOy4YaTh |MOJEIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
PpE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATh:
- ()yHIaMEeHTaJIbHBIC 3aKOHBI U OCHOBHBIC ITPUHIIUIIBI OITUCAHHS T€TEPOTCHHBIX CUCTEM;
- OCHOBHBIC MTOAXO/IBI 1 PACUYETHBIC METOJJUKH OIMCAHMUS IIPOLIECCOB B TETEPOTCHHBIX CUCTEMAX;
- 6a30BbI€ MPUHIMIIBI MATEMAaTHYECKOTO MOJICIMPOBAHHS MHOTO(A3HBIX CHUCTEM;
- MaTeMaTHYECKUH anmapaTr TeOPUU MHOTO(pa3HBIX CHCTEM.
YMETh:
(dbopmynupoBarh 1€ W IOCTAHOBKY NPOOJIEMbI, CBS3aHHOH C pacyeToM MHOTO(A3HBIX |
TeTePOTCHHBIX CHCTEM;
HPOU3BOAUTD YUCIICHHBIC OLICHKH 10 MOPS/KY BEIUYNHBI,
JieNiaTh Ka4eCTBEHHBIC BHIBOIBI IIPU MEPEXOe K MPEACIbHBIM YCIOBUSIM B M3ydaeMol (hU3MUECKOM
npobneme;
NPUMEHATh aHAJUTUYECKUE M YUCICHHBIE METOIBI pacdera TEeIUIOMacCooOMEHa B MHOTO(a3HBIX
CHCTEMaX.
BJIQJICT!

HaBBIKAMU OCBOEHUS OOJBIIOro 00beMa HHPOPMAIUH;

KYJIBTYpOi IOCTAaHOBKH M MaTEeMaTHYE€CKOTO MOJCITUPOBaHUs (PU3NIECKUX 3a1ad;

HaBBIKAMM I'PAMOTHON 00pabOTKM Pe3ysIbTaTOB PELICHUS] TEOPETUUECKUX 33/1a4 B 00JIaCTH MEXaHUKH
MHOTO(a3HBIX CpeJ;

HPAaKTHKONW KOMITBIOTEPHOT'O UCCIIEOBAHUS U PEIICHNS TEOPETUYECKUX U MPUKJIAJHBIX 3a1a4.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.



No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora

1 MHorogazHbie CUCTEMBI 4 2

2 Oco00eHHOCTH TEeTEPOTCHHBIX CPel 4 2

3 I'mapponrHaMuKa reTepOreHHBIX Cpex 6 2

4 XapakTepuCcTUKU MHOTOCKOPOCTHBIX 4 )
KOHTUHYYMOB

5 3aKoHBl ~ COXpaHEHHUS B  MEXaHHKE 4 )
MHOTO()a3HbIX Cpex

6 [Ipobnema  3amblkaHUs  ypaBHEHHH 4 2
MHOTOCKOPOCHBIX KOHTUHYYMOB

7 Teuenune O0koJI0 U30IMPOBAHHBIX YACTHUIL 4 3

] TerutomaccooOMeH U30JIMPOBaHHbIX 4 5
4acTuIl

9 MaccooOmen kamm  mpu  (pa3oBBIX 6 5
nepexonax

10  |[openwue kamau TOIIHBA 4 5

1 lNazoxuakocTHBIE W Tra30AMCIEPCHBIE 6 5
CHCTEMBI

12 PexxuMbl  TeyeHMs B TETEPOreHHBIX 4 5
cucreMax

13 |/[pobneHue xaremnb B TOTOKE 6 5

Nroro yacos 60 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemectp: 1 (Ocennwii)

1. MHoroda3Hble cucTeMBbI

dazoBoe coctosiHMe BemiectBa. MuorodasHeie cMmecu. Da30BBIi M KOMIIOHEHTHBIH COCTaB.
Knaccuduranus aucnepcusix cmeceid. CycneH3uu, SMYIbCUH, Ta30B3BECH, Ty3bIPHKOBBIC CPEAbIL.

2. OCOOEHHOCTH T€TEPOTCHHBIX CPEJT

OmnmyuTensHble 0COOCHHOCTH TETepOreHHBIX cpea. [Ipumepsl TeyeHWH C MPOCTOH M CIOKHOU
dhopmoii MmexdazHoi moBepxHOCTH. Heo0X0AMMOCTh OCPEHEHHOTO OITUCAHMSL.

3. 'maponrHaMuKa reTepOreHHBIX CPel

Ces3p ¢ Kjaccuueckod ruapoanHamukoil. Iloaxoapl K OMHCAaHWIO JAMCIIEPCHBIX CHCTEM.
DeHOMEHOIOTHYECKast TEOPUSI MHOTOCKOPOCTHBIX B3aUMOIIPOHUKAIONINX KOHTHHYYMOB.

4. XapaKTepI/ICTI/IKI/I MHOT'OCKOPOCTHBIX KOHTUHYYMOB

OCHOBHBIE XapaKTEPUCTHKH KOHTHHYYyMOB. OObeMHas mons (a3, cpemHsisi U UCTHUHHAS IIOTHOCTD
¢a3. CpeaHsis IUIOTHOCTh, UMITYJIBC U SHEPTHUS TETEPOTCHHON CMECH, UX CBS3b C XapaKTePHCTHKAMHU
OTAETBHBIX (a3.

5. 3aKOHBI COXpAaHEHUS B MEXaHUKE MHOTO(a3HbIX CpeJl




OOmast cTpyKTypa ypaBHEHHH COXpaHEHHUS Ui OTACNHbHBIX (a3 W CMECH B IIEJIOM. YpaBHEHUS
HEPa3pBIBHOCTH, UMITYJIbCA M SHEPTHH IJIs1 OTAEIBHBIX (a3 U CMECH B LIEJIOM.

6. IIpobGnema 3amMbIKaHusl ypaBHEHUH MHOTOCKOPOCHBIX KOHTHHYYMOB

OTnnuunsi TeTepOreHHON cpenbl OT Kiaccudeckoil onHodasHoi. HeoOXomnMocTh MonennpoBaHUs
3aMBIKAIOIINX COOTHONICHUH ISl Mex(pazHOTro 0OMEeHa UMITYJILCOM, MaCcCOM U DHEPTHUEH.

7. TeueHHe OKOJIO U30JIMPOBAHHBIX YACTHIL]

Oobrekanue chepuieckoit uactuipl. O0Tekanue my3sipbka. Kpurepun nojaobus, yucio PeiiHonbaca,.
Cuna conporuBieHHs, KOI(PUIMEHT CONpPOTHBICHUSA. PeXHMbl OOTEKaHWS, JaMHHApHOE U
TypOy/IeHTHOE OOTEeKaHHe, CTPYKTypa TCUEHHs M 3aKOHBI CONPOTHBICHMS. HBIOTOHOBCKHMH pEXHUM
00TeKaHHU.

Cemecrtp: 2 (Becennuit)
8. TermmoMaccooOMeEH HM30IMPOBAHHBIX YaCTHUIT

TeromaccooOMeH TBEpIOW YaCTHIIBI B HEMOABIDKHOW cpenie. Kpurepun momobusi, uncna [lekne u
Imunra. TerutomaccooOMmen vactuibl B moToke. @opmyna Panmna-Mapimanna s IBIKYyIIEHCS
YaCTHILIBI.

9. MaccooOMeH karui Tpu $a3oBbIX Mepexoaax

Hcnapenue xarmim B HENMOABMXKHOHM cpene. CKOpOCTh HMCHapeHus, TeMIeparypa ¥ KOHLEHTpalus
napa Ha MOBEPXHOCTH KaIlIH. YCIIOBHS CTAI[MOHAPHOTO CYIECTBOBAHUS Karuid B arMocdepe. 3aKoH
KBa3MCTALMOHAPHOTO M3MEHEHHS MacChl W pa3Mepa HCIapsIOIIeics Kaluld cOo BpeMeHeM. Bpems
TIOJTHOTO MCTIAPEHHS KaIlIH.

10. T'opeHue Kamiu TOIIMBa

Topenne cdepuueckoid kammu TorumBa B armocdepe okuciurens. Ctpykrypa anddy3noHHOTO
iaMeHd. CKOpOCTh BBITOpaHHs Kalluld, CPaBHEHHE CO CKOPOCTBIO HCHapeHus. Bpems moiHOro
BBITOpaHUs Karuii. VIHTeHCHUKaIys ropeHus Karuii B TIOTOKE.

11. I'a30KUAKOCTHBIE U TA30JUCTIEPCHBIE CHCTEMBI

OOmmas XxapakTepUCTHKA Ta30’KUIKOCTHBIX U Ia30UCIIEPCHBIX cucTeM. [IpenenbHble ciiyyan Majaoro
cogepkanusi  gucrnepcHoil  ¢aszpl.  OObeMHas Aong aucnepcHod (as3pl  Kak  IEeHTpajbHas
XapaKTEepUCTHKA CMECH, €€ CBs3b C KOHILIEHTpalMed YacTUll, CPEAHUM pPACCTOSHUEM MEXIy
JacTULAMHU, YACIbHON IUIOIMaAbi0 Mex(aszHoi rpaHunsl. [lpenensuas oObeMHas A0S TUCTIEPCHOR
¢a3bl IpU MaKCUMAJILHO TIOTHOH yIaKOBKe.

12. PexxrMbl T€UEHUS B TETEPOTeHHBIX CHCTEMAaX

Kapra pexumon. [ucnepcHblil (ITy3bIPbKOBBINA, KamlelbHBIA) pPEXHUM, BCHEHEHHO-TYPOYJICHTHBIN
pexkuM. Paznuumst B kapTe pexXUMOB JUIS T€UEHHUH B TpyOe M HeorpaHMYeHHOM oObeme. CHapsiIHBIN
PEXKUM, KOJIBLIEBON PEXKUM.

13. JIpoOnenue karmenb B IOTOKE

Uucno BebGepa. Kpurndeckue ycnoBusi i yCTOMUMBOCTH Karuid. MexXaHM3MbI JApOOJieHUS B
3aBHCHMOCTH OT 4ncia Bebepa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



yueOHas ayIuTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py10BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Hurmarynun P.M. [lunamuka Mmaorogdasssix cpea. B 2-x u. M., Hayka, 1987

2. Bonkos K.H., EmenssgnoB B.H. Teuenwns raza ¢ uactuniamu. M, dusmariout, 2008.

3. Bapakcun A. 0. TypOynenTHble TedeHus ra3a ¢ TBepAbIME yactuuamu. M.: Dueprus, 2003.
4. Kolev N.I. Multiphase Flow Dynamics (4 Vols.). Springer, 2005

JomnonHurensHas aureparypa

1. Ishii M., Hibiki T. Thermo-fluiddynamics of two-phase flow. Springer, 2006.

2. Kupunnos I1. JI., FOpses 1O. C., bo6kos B. I1. CipaBo4HUK 110 TEMIOTHAPABINYECKUM pacyeTam
M.: Dueproaromusnar, 1984.

3. MammnOCcTpoenue. Dunukioneans B 40 tomax. Tom [-2 TeopeTnueckas MexaHHKa.
Tepmonunamuka. TeriooOmen. M., MamurocTpoenue, 1999.

4. Muxarynun 1.C., Hupros A.}O. Koncnekr jeknuii o teriomMacooodMeny, Yacts 2: YuebHoe
nocobuero M.: fAnyc-K, 2008.

5. Crepuun JLE., [llpaiibep A.A. MHoroda3Hbie TeUeHHS ra3a ¢ 9acTuiiaMu. M.: MarmmHocTpoeHue,
1992

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HE NPEeNyCMOTPEHBI.
9. Metonu4yeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJI5)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
YMETb IPUMEHSATH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo n1oOWTHCS MOHMMaHHS MU3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHWI CTYICHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa u3nueckor ¥ XUMHUUECKOW MEXaHUKH

Kypc: 1

KBau(pukanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: C.E. Sxym, a-p ¢pu3.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciuiuinabl « MexaHuka MHOTO(a3HBIX Cpe» 00yJaromuics JOIDKEH:

3HATh:
- (hyHIaMeHTaIbHBIC 3aKOHBI 1 OCHOBHBIC TIPUHIIUIIBI ONMCAHMS TE€TEPOTCHHBIX CUCTEM;
- OCHOBHBIE MIOJIXO/IbI ¥ PACUETHBIC METOANKH ONUCAHUS IIPOLIECCOB B TETEPOr€HHBIX CHCTEMAX;
- 0a30BBIC MIPUHIUITEI MATEMATHYECKOTO MOICITMPOBAHUS MHOTO(A3HBIX CHCTEM;
- MaTeMaTHYeCKHi anmapar TeOPHU MHOTO(a3HBIX CHCTEM.
yMeThb:
(dopMynHpoBaTh 1ENb M IIOCTAHOBKY NpPOOJIIEMBI, CBS3aHHOW C pPacuyeToM MHOTO(A3HBIX |
TeTePOTreHHBIX CUCTEM;
NPOM3BOIUTH YHCIICHHBIC OLIEHKH I10 MOPSIKY BETMYHHBL;
Jie7IaTh Ka4eCTBEHHBIC BBIBOJBI IIPU MEPEX0/e K MPEIebHBIM YCIOBUSAM B M3ydaeMoOW (pHU3NYECKOM
npobiueme;
NPUMEHSTh AHAIUTUYECKUE W YHCICHHBIC METOIbl pacyera TEIIOMacCoOOMEHa B MHOTO(A3HBIX
cHCTeMax.
BJIA/IETh:
HaBBIKAMH OCBOCHUS OOJIBIIOT0 00beMa HH(OPMAIHH;
KYJIBTYPO# IOCTAaHOBKM U MaT€MaTHYECKOTO MOJCIHPOBAHUS (PU3MUECCKUX 3a/1a4;
HaBBIKAMH I'PAaMOTHOW 00pabOTKH Pe3y/IbTaToOB PEUICHUS TEOPETUUECKUX 33a4 B 00JIaCTH MEXaHUKHU
MHOTO(ha3HBIX CPEJI;
NPAKTHKOW KOMITBIOTEPHOT'O UCCIICOBAHHS U PEIICHNS] TEOPETUICCKHUX U TPUKJIAJIHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaONUMUCS y4eOHOTO Marepualia MPOBOAMUTCS YCTHEIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MPOLION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

BOHpOCLI K 3K3aMCHY:

1. ®a3oBoe cocrosiHue BemiectBa. Juarpamma (a3oBbIX cocTosHHMM. TpoifHas Touka. Kputhueckas
TOYKa.

2. Muorodasnbsie cMecn. Da30BbIii 1 KOMIIOHEHTHBIA cocTaB. Kiaccudukanus JuciepcHbIX cMecei.
CycrieHn3uu, SMyNbCUH, TA30B3BECH, ITy3bIPHKOBBIE CPEIBL.

3. Tloaxompl K ONMMCAHUIO JUCHEPCHBIX cHCTeM. (DEHOMEHOJIOTHYECKas TEOPHs MHOIOCKOPOCTHBIX
B3aMMOIIPOHUKAIOIUX KOHTUHYYMOB.

4. I'mppomexaHuka MHOro(asHbIX cpea. OcpeaHeHne B MEXaHUKe MHOTO(a3HBIX.




5. YpaBHEHUS COXpaHEHHUs IJI1 MHOTO(A3HBIX Cpell: YpaBHEHHS HEPa3pbIBHOCTH, UMITYJIbCA U SHEPTUH
JUTsl KOMIIOHEHT U CMECH.

6. Heo0X0oanMOCTh 3aMBIKAIOIINX COOTHOILLIEHUH.

7. Obrexanue chepruueckor YaCTUIIBI U ITy3bIPbKa.

8. Kputepun nomobust, uncna PeitHonbaca, [lekne u [lImuara.

9. Cuna conpoTtusiieHus1, kK03()(GUIUEHT CONMPOTUBIICHUS IPH 0OTEKaHUN YACTHLIBL.

10. 3akoHbI cOnpoTHBIEHHS cPepruueCcKUX YACTHL IPU JIAMUHAPHOM U TypOYJICHTHOM OOTEKaHHH.

11. HpI0TOHOBCKHIA pesKUM OOTEKaHUSI.

12. TermoMaccooOMeH KaruTi B HEMOABMKHOMN Cpe/Ie.

13. CxopocTh HCIIapeHus! Kallld B CyXOl M BIaXKHOH arMocdepe.

14. 3akoH U3MEHEHUs pa3Mepa UCTIAPSIOLICHCS KarlIu.

15. Topenune chepuieckoil Karumi TOIUIMBA B aTMOC(EPe OKUCITUTEIIS.

16. ®opmyna Panna-Mapiiania aisa JIBHKYIIEHCS YaCTULIBI.

17. Pexxumsbl Tedenus nByxdasHoi cmecu B OonbiioM o0beMe U B TpyOax. [loHsiTHE O KapTe pexxuMoB
TEUCHMUS.

18. Ily3bIpbKOBBIM, BCIEHEHHBIA, CHAPSAHBIN, IUCIEPCHO-KOJIBLIEBOM, MapOKANeIbHBIH pPEXUMBI
TEYECHMS.

19. Ipobnenue xamens B motoke. Yucio Bebepa.
20. Kputuueckue yciaoBus Jyisl YCTOMYMBOCTH KAILIU.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1.
1. ®a3oBoe cocrosiHue BemiectBa. Juarpamma (a3oBbIX cocTOsSHHMM. TpoifHas Touka. Kputhueckas
TOYKA.

2. Pexxumsbl TeueHus nByxdasHoi cMecu B OonbiioM oObeMe U B TpybOax. [ToHATHE O KapTe pesKUMOB
TEUCHHSI.

[Ipumep 2.
1. HpI0TOHOBCKHIA PeKUM OOTEKaHUSI.

2. 1ly3bIppKOBBIM, BCIIEHEHHBIM, CHAapAIHBIA, IHUCIEPCHO-KOIBIEBOW, IApOKANEIbHbBI pPEKUMBI
TEYEHUs.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAaHUS YYEeOHOHM MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTABIIIETCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, NPaBUIbHOE 00OOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH I10JyUYCHHbIC 3HAaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopoo 6 6aIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYILLECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAaKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUH 3374 HEKOTOPblE HETOYHOCTH.

Onenka xopomio 5 0aioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CyLIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH I10JyYCHHbIC 3HaHUs Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka yIOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHpoBaHHBIA 3a4€T BBICTABIACTCS IO PE3yJbTaTaM TEKYIIEro KOHTPOJSl YCIEBAaEMOCTH
(KOJIITOKBUYMOB).

[Ipu mpoBeneHWM YCTHOTO SK3aMeHa oOydaromeMmycst npefocraBisercs 30 MUHYT Ha TOATOTOBKY.
Onpoc oOydatomierocs 1Mo OwieTy Ha YCTHOM DJK3aMeHE HE JOJDKEH IMPEBBINIATh OJHOTO
ACTPOHOMHYECKOTO Yaca.



