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1 OO0mue moJIoKeHu

[Iporpamma KaHIMAATCKOrO  HSK3aMeHa  paspaboraHa Ha  Kadeape
(yHIAMEHTATBHBIX TUCLUILUIMH U METOJOJIOTMM HAyKu (PaKkynbTeTa MOArOTOBKH
kanpos OHUIL] KHL] CO PAH B cOOTBETCTBUM CO CIEAYIOIIUMH TOKYMEHTAMH:

- Ilpukazom MwuHHCTEpCTBA HaykKm W Beicmiero  oOpasoBaHuss PO
or 20 okta0ps 2021r. Ne951 «OO6 yrBepxkacHMM  (PeaepaibHbIX
rOCYIapCTBEHHBIX TPEOOBAHUI K CTPYKTYPE MPOrpaMM NOJATOTOBKHA HAYYHBIX
¥ HAYYHO-TIEJArOTMYECKUX KAaaPOB B aCMHUPAHTYPE (AABIOHKTYPE), YCIOBUSAM
WX pean3alii, CPOKaM OCBOEHUS 3THX MPOrPaMM € YYETOM PA3IMUYHBIX (OpM
oOyueHus, 0Opa3oBATEIbHBIX TEXHOJOIMM W OCOOCHHOCTEH OTACIBbHBIX
KaTEropuii aCMMpPaHTOB (AIBbIOHKTOB)Y,

- TlocranoBnenunem IlpaBurensctBa PD ot 24 centsOps 2013 1. Ne 842
«O MOpsAAKE MPUCYKACHUS YUCHBIX CTEIICHEW)

- ITlonoxeHueM O MOATOTOBKE HAYYHBIX M HAYYHO-NEJArOTMYECKUX KaApPOB B
acrimpantype OUL KHI[ CO PAH;

- TlopsankoMm cpauv KaHIMJATCKUX 3K3aMEHOB M MNpuKperuieHus jaul Kk OUIL]
KHIL CO PAH ng1s ciaum KaHAUAATCKUX DK3aMEHOB,

- ITacmoproM Hay4HO#H CIIEUMATBHOCTH.

Llens mpoBeaeHUs SK3aMEHA: OLIEHUTH YPOBEHb 3HAHWI, YMEHUN W HABBIKOB
B 00J1aCTH MEXAHWUKH >KAJKOCTH, ra3a v M1a3Mbl.

OK3aMEH 10 CIEUMATBHON JUCUMIIIMHE JOJDKEH BBISBUTH YPOBEHb
TEOPETUUECCKOH M TPO(PECCHOHABHOW TOATOTOBKHA 3K3aMEHYEMOIO, 3HAHHE
OOIIMX KOHLEMIMA U METOAOJOTHYECKMX BOMPOCOB JAHHOW HAYKH, UCTOPUU €€
(opMUpOBaHUs U PA3BUTHS, PAKTUUECKOIO MATEpHalia, OCHOBHBIX TEOPETUUYECKUX
Y TIPAKTUYECKUX MPOOJIEM TaHHOW OTPaciy 3HAHUM.

K kaHamaarckomy 5K3aMeHy AOIMYCKAKTCs JIMLA, NpuKperieHHele K UL
KHIL CO PAH ansa coaum kaHAMJATCKUAX SK3aMEHOB O€3 OCBOCHUS MPOTPAMMBI
MOATOTOBKM HAYYHBIX M HAYYHO-TIEAArOTMYECKUX KaApPOB B ACIHUPAHTYPE,
u acnupanTel, oOyyatommecs B GUL KHI CO PAH no nporpaMmaM noaroToBKU
HAYYHBIX M HAYYHO-TICJArOTMYECKMX KAApPOB B acnMpaHType (mamee —
AK3aMEHYEMBIE).

Kanaumarckuii 5k3aMeH no aucHMIUIMHE «MexXaHuKa >KUAKOCTH, Tas3a
¥ TUTA3MBbI MPOBOJUTCS MO OmjeTaM. DK3aMEHAUMOHHBIA OWIIET BKIIFOYAET B ceOs
TP TEOPETUUYECKUX BOIPOCA IO MAAHHOW HAYYHOH CHELMATIBHOCTH M OTPACIH
HAYKH, IO KOTOPOW MOATOTABIMBAETCS UM MOATOTOBJIEHA IACCEPTALMS.



2 Coaep:kanue nporpaMMbl KAHAHAATCKOTO 3K3aMeHAa

1. BBoanbIe moJ10xeHus

[Tonstue  cromwHOW — cpenbl.  MHMKPOCKONMYECKUE,  CTATUCTUYECKHUE
U MaKpOCKONMUYECKUE (DEHOMEHOJIOTMYECKUE METOJbl OMUCAaHUs  CBOWMCTB,
B3aMMOJICVICTBUN U JBMKEHUA MATEPHAIIBHBIX CPEL.
OOnacTi TPWIOKEHUST MEXAHWUKUA KUJKOCTH, raza M IJia3Mbl. MeEXaHMYECKUE
MOJEIH, TEOPETHYECKAA CXeMAaTH3allisd U OCTAHOBKA 3a1a4, SKCIIEPUMEHTAIIBHBIE
METO/bI HCCICAOBAHNH /.
OCHOBHBIC HCTOPUUYECKUE FTANBI B PA3BUTUN MEXAHUKH KUJKOCTH U rasa.

2. KuHeMaTuKa CIJIOUIHBIX Cpe

CucTeMbl OTCYETA U CUCTEMBI KOOPAWHAT. JIarpaH:KEBbI U SUJIEPOBBI KOOPINHATHI.
HHepuuanbHple W HEMHEPLUMAIbHBIE CHUCTEMBI OTCYETA B  HBKOTOHOBCKOM
MEXAHUKE.

Touku 3penus Diiepa u Jlarpans:ka npu U3y4eHUU JBUXKCHUS CIUIONIHBIX CPE.
OmnpeneneHuss W CBOMCTBA KUHEMATHYCCKUX  XAPAKTCPUCTUK  JIBUXKCHHS:
MEPEMELIEHUS, TPACKTOPUHU, CKOPOCTh, JIMHUM TOKA, KPUTUYECKUE TOUKH,
YCKOPEHHE, TEH30P CKOPOCTEH aeopManii U €ro WHBAPUAHTHI, BEKTOP BHXPA,
MOTEHLMAJ CKOPOCTH, LHAPKYJISLAS CKOPOCTH, YCTaHOBHUBLIEECS
Y HEYCTAHOBUBLLEECS ABUKEHUE CPEIBI.

Kunemarnyeckue CBOMCTBA BUXPEH.

3. OcHOBHbIE NOHSAAITHS H YPpaBHCHUS JTHHAMHKHA H TCPMOAHHAMHKH

3aKOH COXPAaHEHHWs MAcCChl. YPABHEHHUE HEPA3PBIBHOCTH B NMEPEMEHHBIX Oiiepa
u Jlarpanxa. YcinoBHE HEC)KUMACMOCTH. MHOTOKOMIIOHEHTHBIE cMecH. [loToku
mpdy3un.  YpaBHeHMs ~ Hepa3pelBHOCTM B (opme  Diinepa  ans
MHOTOKOMITOHEHTHBIX CMECEH.

MaccoBbI€ ¥ TOBEPXHOCTHBIE, BHYTPEHHUE WU BHEIIHAE CHUJIbI. 3AKOHBI COXPAHEHUS
KOJIMYECTBA JBWKECHHAS U MOMEHTOB KOJIMYECTBA JBH)KCHHS JUIsl KOHEUHBIX MacC
CIUIOIIHOM  cpenpl. [IuddepeHumanbable  ypaBHEHHs] JABM)KEHUS W MOMEHTA
KOJIMYECTBA ABUKEHUS CIUIOLIHOMN CPEMBI.

Pabota BHYTpEHHUX MOBEPXHOCTHBIX CWi. KHHETHYECKas SHEPrusi U ypaBHCHUE
JKUBBIX CHJI JUISl CIUIONIHOW CPeabl B WHTErPaJbHOM W auddepeHnmranibHOn
(dopmax.

Iloratue o mapaMeTpax COCTOSIHUS, IPOCTPAHCTBE COCTOSHMM, Mpoleccax
Y IUKIIaX. 3AKOH COXPAHECHMsI SHEPIUH, BHYTPEHHSS SHEPTUs. Y PABHEHHE MTPUTOKA
Ttera. Bekrop mnoroka Ttemna. JAudQepeHunManbHble YPaBHEHUS SHEPIUU WU
NPUTOKA TEIUIA. 3aKOHbI TEIUIONPOBOMHOCTH Dypee. PasznuuHble YacTHBIE
MPOLECCHL: aaqrnabaTHYEeCKNil, U30TEPMUYECKUN U JIP. .

OOpatumble U HeoOparumble mpouecchl). CoBepuieHHbll ra3. [ukn Kapho.
Bropoii 3akoH TEepMOAMHAMHMKH. OHTpPONMHS MW a0COMIOTHAS TEMIIepaTypa.



HekoMneHcMpoBaHHOE TEMJIO M MPOM3BOJACTBO  JHTponud. HepaBeHCTBO
auccunarnuu, ToxaectBo [mbOca. JluccunatuBHas  (QyHkimsi. OCHOBHBIC
MaKpOCKOMUYECKUE MexaHu3Mbl auccunainuu. [lonsartue o nmpuniune OH3arepa.
YpaBHeHuUs COCTOSIHHSI. TepMoIMHAMHUYECKHE MOTEHIUAITBI
JIBYXMApaMETPUUYECCKUX CPEL.

4. Moaesu :KUAKHX U ra3000pa3HbIX Cpe

Mopenb uaeanbHOM JKUAKOCTU. Y paBHEHU Ditniepa. 110JIHbIE CUCTEMBI YPaBHEHUI
JUIT  WJIeaJbHOM, HEC)KMMAeMOW MW CXKMMAcMON KUAKOCTCH. HauwanbHbele U
FPAaHUYHBIE YCIIOBUSI.

Hnrerpansl bepnyiimm m  Kowmm-Jlarpawxka. femeHue kaBuranuu. Teopema
ToMcOoHA M TMHAMUYECKUE TEOPEMBI O BUXPAX . BOZHUKHOBEHHUE BUXpei. Teopema
brepkHeca.

Mopene BA3KOM KMAKOCTH. JIMHEWHO-Bsi3Kask (HBIOTOHOBCKAS) JKUIKOCTB.
YpaBuenus Haebe-Crokca. I[lonHble CHUCTEMBI  YPaBHEHWH i BSI3KOM
HECO)KUMAEMON M COKUMAeMOW >KUAKOCTEN. HavalbHble W TIpaHWYHBIE YCIOBUS.
Jluccumnanus SHEPrUM B BA3KOW TEIIONMPOBOIHOMN YKUIAKOCTH.

[IpuMeHEHHE HMHTErPATBHBIX COOTHOLICHHWHA K KOHEUHBIM OOBbEMaM Cpeabl MpU
YCTAHOBHUBLIEMCS ABWOKEHUH. TeOpHs PEakTMBHON TATM U TECOPUS WIEATIBHOIO
poresiepa.

5. IHoBepxHOCTH pa3phIBa B TCYCHUSIX KUIAKOCTH, ra3a v IJIa3Mbl

[ToBepXHOCTH CIAOBIX U CHIIbHBIX PA3PbIBOB. Pa3pbIBbI CIJIOMIHOCTH).
YCnoBus HA TMOBEPXHOCTSAX CHJIBHOTO PAa3pbiBA B MATEPUAIBHBIX CpPEax M B
BIEKTPOMArHATHOM TOJIE. TaHTeHIIMAIIBHBIE PA3PBIBBI U YIAPHBIE BOJIHBI.

6. I'mapocraTuka

PaBHOBECHE KUAKOCTH M ra3a B MOJIE MOTEHUHMABHBIX MAaCCOBBIX CHJI. 3aKOH
Apxumena. PapHOBeCHE U yCTOMUMBOCTS MJIABAOIIUX TEJT U aTMOCHEPHI.

7. JIBMsKeHMe naeaJIbHOM HeCKUMAEMOI sKHAKOCTH

OOwast Teopust HEMPEPBIBHBIX TMOTCHIMAIBHBIX JBWKEHUN  HEC)KUMAEMOMA
KUAKocTH. CBOMCTBA rapMOHMYECKUX (PyHKIMHA. MHOrMO3HAYHOCTh MOTEHIMANIA B
MHOTOCBSI3HBIX 00sacTsax. KuHemarnueckas 3aaada O MPOM3BOJIBHOM ABW)KCHHUU
TBEPAOIO TEJNA B HEOTPAHUUYEHHOM O0BEME UACATBHOM HEC)KUMAEMOM KUJKOCTH.
DHEPrus, KOJIMYECTBO JBHKEHHAS U MOMEHT KOIMYECTBA ABUKEHUS YKUIAKOCTH IIPH
JBW>KCHHUU B HEH TBEPOTro Tena. J{BmkeHne chepbl B MACATEHOM KUAKOCTH

Cunbl BO3ACHCTBAS UACATLHOM KUIKOCTH HA TEJO, ABMXKYyLIcecs B O€3rpaHUYHOM
Macce KUAKOCTH. (OCHOBBI TEOpUM TNPUCOCIMHCHHBIX Macc. [lapamokc
JamamGepa).



[Timockue nBMXEeHUS UaeATBbHON JKUAKOCTH. DYyHKIMA ToKa. [Ipumenenne MeToaos
TEOPUM AHAIMTUYECKMX (PYHKIMHA KOMIUIEKCHOIO MEPEMEHHOIO IS PELICHUS
IUIOCKMX 3a4a4 THAPOJMHAMHMKA M adpoauHamMuku. CTanumoHapHOe OOTEKAaHWE
KUAKOCTBIO IWIMHApPa W npodwid. Dopmynasl YamibirMiHa W TeopeMma
Kykosckoro. IlpaBuio JKykoBckoro u YariblriHa ONPEACHCHUS LUPKYJIALUN
BOKPYI KpPBUIBEB C OCTpOil 3amaHeil kpomkoil. HecranmonapHoe oOTekanue
npopunei.

[Tnockue 3amauu O CTPYHHBIX TEUCHUSX KUAKOCTH. OOTEKaHUE TENl C OTPHIBOM
ctpyil. Cxemel Kupxroga, Sdpoca u ap.

OnpeneneHue noss CKOPOCTEH MO 3aJaHHBIM BUXPIM M UCTOYHMKAM. DOpMyIibI
buo-Casapa. [IpAMONIMHEHHBIH M KOJNBLUEBOM BUXPU. 3aKOHBI PACHpPEACIICHUS
JABJICHUH, CHJIbI, 00YCIaBIMBAIOUINE BBIHYKICHHOE JBH)KCHUE MPSIMOJIMHEHHBIX
BUXPEN B INIOCKOM ITOTOKE.

ITocTaHoBKa 3a1a4i U OCHOBHBIE PE3YJIBTATHI TEOPUU KPbLJIa KOHEYHOTO pazMaxa.
Hecymas nuanAs ¥ Hecyas NOBEPXHOCTD.

ITocranoBka 3amaun Komm-IlyaccoHa O BOJHAX HA MOBEPXHOCTH TSOHKEION
HECO)KUMAEMON KMAKOCTH. ['apMOoHMYeckue BOMHBL daszoBas W CPyNIoBas
ckopocThb. Jlucnepcuss BOMH. IlepeHOC DSHEprud NPOrpecCUBHBIMU  BOJIHAMM.
Teopuss wenkoid Boawpl. YpaBHeHus byccuHecka u  Kopresera-ne-Bpusa.
Henunerinpie BOHBI. COJMTOH.

8. JBHKEeHHE BA3KOM KuAKOCTH. Teopusi IOrpaHu4HOIO CJI0s..

TypOyneHTHOCTB

JlaMuHapHOE JBHKECHHUE HEC)KUMACMOW BA3KOM >KkuAKOCTH. TeueHus Kystra
u [lyazeiins. Teuenue Bsa3koi xuakoctu B nudpdyzope. Auddysus Buxps.
[Tpubmmxenust Ctokca u O3eeHa. 3aiava 0 IBUKEHUU CPEPHI B BSI3KOW JKUIKOCTH
B noctaHoBke CTOKCA.

JlamuHapHelii  morpaHumuHblii  cnoi.  3amava  bnasmyca.  MHTErpanbHbie
COOTHOUIEHHSI M OCHOBAHHBIE HA WX MCIOJIb30BAHUM MPUOIMKEHHBIE METOJBI B
TEOPHUH JJTAMUHAPHOTO NOTPAHUYHOTO CNOs. SBJICHUE OTPBIBA MOTPAHUYHOIO CJIOS.
YCTOWUYMBOCTh MOTPAHUYHOTO CJ0sA. TemmooOMeEH ¢ TOTOKOM Ha OCHOBE TEOPHHU
MOTPAHUYHOTO CIIOSI.

TypOynentnocts. OnbiT PeiiHonbaca. YpaBuenus Pelinonbaca. TypOyneHTHBbIN
NEPEHOC Temla W BenlecTBa. [loyaMmupuyeckue TeOpur TYPOYJICHTHOCTH.
[Tpodune cxkopoct B morpaHuyHoM cioe. Jlorapudmuueckuii 3akoH. [Ipsmoe
YHUCJICHHOE PEIICHUE YPAaBHEHUI TMAPOMEXAHUKH TPU HATMYKU TYPOYJIEHTHOCTH.
CBoOoHas W BBIHY>KIAEHHas KOoHBeKiMs. [Ipubmmkenne byccunecka. JluHeliHas
HEYCTOWYMBOCTh TOAOIPEBAEMOr0 IUIOCKOTO CJOSI M TOPOr BO3HUKHOBEHUS
KOHBEKUMU. [[OHATHE O CTPAHHOM aTTPAKTOPE.

JIBM>KEHME S>KHJIKOCTM W Tra3a B nopuctoil cpene. 3akoH [lapem. Cucrema
I pepeHInATBHBIX YPaBHEHU I MOA3EMHOMN TMAPOTra30IMHAMAKH.
HeycranoBuBmasics ¢unbrpanms rasza. [lpuMepbl TOYHBIX aBTOMOJIEIIBHBIX
PELICHU.



9. JIBHsKeHHe C:KUMAeMOil sKMAKOCTH. I'a30Basi imHAMHEKA

PacnipocTpaHeHre MallbIX BO3MYIICHHA B COKMMAcMOW S>KMAKOCTH. BomHOBOE
ypaBHeHUE. CKOPOCTH 3BYKA.

amazaeBaromue noteHumanel. OPpdexr [Jonmnepa. Konyc Maxa. YpaBHeHus
ra3oBOi NTMHAMMKHU. XaPaAKTEPUCTUKH.

Brmusiaue cxxumaemocti Ha (opMy TpyOOK TOKA MPU YCTAHOBUBIIEMCS JBUKCHUH.
JneMeHTapHas Teopus coria Jlasas.

OmHOMEpHBIE ~ HEYCTAHOBMBILMECA  JBWKEHUS  ra3oB € IUIOCKUMM,
UWIAHIPAYECKAMA U CPEPUUYECKUMHM BOJIHAMHA. ABTOMOJEIBHBIE JBHKEHUS W
KJIACChl COOTBETCTBYIOIIMX 3aa4. 3a4a44 O TIOPLIHE U O CUJIBHOM B3PBIBE B Ta3€.
Bonnel Pumana. Oddext onpokuasiBanus BonH. Anmabara ['roronmno. Teopema
LleMruieHa. DBOMOLMOHHBIE U HE3BOJIOLMUOHHBIE Pa3PBIBbI.

Teopus BonH aeToHaumu 1 ropenus. [Ipasuio JXXyre u ero 000CHOBaHHE.

3amayda o0 CTPYKTYPE CUIIBHOTO Pa3phIBa.

KavecTBEeHHOE ONMUCAHUE PEIICHU 3a0a91 O Pacnae MPOU3BOJIBLHOTO PA3PhIBA.
[Inockue CTalMoOHAapHBIE CBEPX3BYKOBBIE TEUCHHMs ra3a. MeTon XapakTEepUCTHK.
Teuenne Ilpanamiga-Maiiepa.  Kocoih  ckauok  ymioTtHeHus.  OOrekaHue
CBEPX3BYKOBBIM MOTOKOM ra3a KJinHa U KoHyca. [lonarue 00 00TeKkaHum TN ra3zom
C OTOILIEAIIEH YAAPHON BOJIHOM.

JluneiiHas Teopust 00TEKaHWS TOHKMX TPO(MUIICH U TEN BpaILCHUS.

TedeHus ¢ runep3BYKOBBIMHA CKOPOCTSAMH. 3aKOH CONPOTUBIICHUAS HBIOTOHA.

10. DJIeKTPOMATHUTHBIC SIBJICHUS B KHAKOCTHAX

DONEKTPOMArHUTHOE TMOJIE. Y PaBHCHHS MakcBesuia B mycTore. Baumonencreue
BNEKTPOMArHATHOTO TOJIA ¢ nmpoBoAHuKaMu. Cuina JlopeHna. 3akOH COXpaHEHUs
NOJIHOTO 3apsfa. 3akoH Owma. Cpenbl ¢ MACAIBHOW NPOBOAMMOCTBIO. Bektop
n ypaBHeHue Ywmosa-lloiiHTHHra. JKOYJIEBO TEIIO. YpaBHEHHS HUMITYJIbCA W
IIPUTOKA TEIIA JUTsl IPOBOMSILENA CPEMBIL.

YpaBHEHUsT MarHUTHOW TMAPOAMHAMMUKH. Y CIOBUS BMOPOKEHHOCTH MArHUTHOTO
noJig B cpeny. [IoHsATHE 0 MONApU3alMy 1 HAMAarHUYUBAHUH KU IKOCTEH.

11. ®usnueckoe moaodome, MOJACJTHPOBAHHE

Cucrema ONpeAcnAOIUX MapaMeTpPoB Ul BBIACICHHOIO KJacca sBJICHUN.
OCHOBHBIE W TIPOM3BOJHBIE €IMHULIBI M3MepeHus. Dopmyna pazmepHocTen. I1-
teopema. Ilpumepsl mpunokennit.  OnpegencHue  (PU3NYECKOro  MOA0OMSL.
MonenupoBanue. Kpurepun nogoous. Yucna Diinepa, Maxa, @pyaa. PeliHonbca,
Crpyxana, [Tpanarns.

Ilepe4yeHb BONPOCOB K KAHAUAATCKOMY 3K3aMeHy 0 JucHuniInae «MexaHuka
JKHAKOCTH, ra3a v I1asMbD»
1. TlondaTre  cnOWHOM  cpefapl.  MHMKPOCKOIMYECKUE,  CTATUCTUYECKME

H MAKpPOCKOIIMYCCKHUC (I)GHOMGHOJ'IOFI/ILIGCKI/IG MCTOAbI OIIMCaHUA CBOﬁCTB,



B3aMMOJICHCTBHUI U IBUKEHUN MaTEPUAIIBHBIX CPEL.

2. O0nacti MPUJIOKEHUS MEXAHUKH KUIKOCTH, raza W Ijaa3Mbl. MexaHudeckue
MOJAENHA,  TEOPETHUYECKAs cxeMmaru3auuss M TIOCTaHOBKa  3ajad,
3KCIIEPUMEHTAJIBHBIE METOJIbI HCCIIEAOBAHUH.

3. CucreMpl OTCUETa W CHUCTEMBI KOOpAMHAT. JlarpaHkeBbl W 3HIEPOBBI
KOOpAMHAThl. MHepuuanbHele M HEMHEPUMAIBHBIE CUCTEMBI  OTCYETA
B HBIOTOHOBCKOM MEXAHUKE.

4. Touku 3peHus Ditnepa u Jlarpanka npu U3y4eHUM IBUKCHHUS CIUTOLIHBIX CPEN.

5. OnpeneneHnss W CBOWCTBA KMHEMATHMYECKUX XAPAKTEPUCTUK JIBHIKCHHSL:
NEPEMELICHNS, TPACKTOPUH, CKOPOCTh, JIMHUM TOKA, KPUTHYECKUE TOYKH,
YCKOPEHUE, TEH30P CKOPOCTE AeopManii U €r0 MHBAPUAHTHI, BEKTOP BUXPA,
MOTEHLMAIT CKOPOCTH, LU PKYJISLUAS CKOPOCTH, YCTAHOBUBLIEECS
W HEYCTAHOBMBIIEECS IBUKCHUE CPEIBI.

6. 3aKOH COXpaHEHHs MACChl.  YCIOBME  HECKUMAEMOCTH. Y PAaBHEHUS
HEPa3pBIBHOCTHU B popMe Ditnepa.

7. MaccoBble W TOBEPXHOCTHBIE, BHYTPEHHUME W BHEIIHWE CHWJIBL 3aKOHBI
COXPaHEHUs] KOJMYECTBA JABWIKECHUS MU MOMEHTOB KOJIMUECTBA JBHYKCHHUS IS
KOHEYHBIX MACC CIJIOIHON cpeapbl. JnddepeHumanbHble ypaBHEHUS TBUKEHUS
¥ MOMEHTA KOJIMYECTBA JBUYKEHHUS CIIJIOLIHON CPEbI.

8. Tlonsatne 0 mapameTpax COCTOSHUS, MPOCTPAHCTBE COCTOSHUM, MPOIEccax
W LIUKIAX. 3aKOH COXPAHEHWs DHEPIMM, BHYTPEHHSS DHEPIUs. Y PABHECHHE
nputoka Ttemiaa. Bekrop motoka Ttemna. JuddepeHumanbHbie  ypaBHEHUS
SHEPIUX U MPUTOKA TETUIA.

9. OOpatumbie W HEOOpaTHUMbIC MPONECCH. BTOpOW 3aKOH TEPMOJMHAMHUKH.
OuTponvsi u  aOcoyroTHasE Temneparypa. HEKOMNEHCHPOBAHHOE  TEMJIO
W MPOU3BOJACTBO 3HTPONHMH. HEpaBeHCTBO aMccunanuu, ToxaecTtBo ['mboca.
JuccunatuBHas  (pyHkuus. OCHOBHBIE  MAaKPOCKONMUYECKME  MEXAHWU3MBI
JUCCUTIALIY.

10.Mopens wAcaNnbHOW JKMAKOCTH. YpaBHeHUs Oinepa. I[losmHble cucTeMbl
VPaBHEHHAN JUII WACAIBHONW, HECKUMAEMON M CKAMAeMON JKHIKOCTEH.
HauanbHble ¥ TPAaHUYHBIE YCITOBUSI.

11.Unrerpansl bepnyinm n Komm—IJIarpanxa.

12.PaBHOBECHE KUAKOCTH W raza B IMOJE MOTCHIMAIBHBIX MACCOBBIX CUJI. 3aKOH
Apxumena. PaBHOBecHE U YCTOMYMBOCTG MIABAOIIUX TEN U aTMOCQEPHI.

13.Cuanmbl BO3OECHCTBUS WACAIBHOM  KUJAKOCTH HA  TEJO, JABHXKYLICECS
B Oe3rpaHnyHOi Macce >KMAKOCTH. OCHOBBI TEOPHM MPUCOEIMHEHHBIX MAcC.
[Tapanokc JlamamOepa.

14.1lmockue IBWOKEHUS WIACATBbHOW S>KAAKOCTH. DyHKIusA TOKa. [IpumeHeHue
METOJIOB TECOPHH AHATUTHYECKUX (PYHKLMH KOMIIJIEKCHOTO MEPEMEHHOTO IS



PELICHHS TIJIOCKMX 3a4a4 TMAPOJMHAMMKMA W adpoauHaMuku. CranroHapHOE
00TEKaHUE KUIKOCTHIO [IUJIMHIPA U TPOQUIISL.

15.PacnipocTpaneHre MasjblX BO3MYLICHWI B CHKUMAEMOM >KMIAKOCTH. BosHOBOE
ypaBHeHUE. CKOPOCTh 3BYKA.

16.3anazapiBaromme noreHuuanel. Ipdext Jonmnepa. Konyc Maxa. YpaBHeHUs
ra3oBOi TMHAMMKHU. XaPAKTEPUCTUKH.

17.Bnmusiaue  coxkumMaeMocTd Ha (GopMmy TpPyOOK TOKa NOPHA YCTAHOBUBLIEMCS
JBWKCHHUM. DJIEMECHTAPHAS TEOpHUs Coruia JlaBais.

18.OgHoMEPHBIE  HEYCTAHOBUBIIMECS  JBWDKCHHS  Ta30B € IJIOCKHMU,
HWIAHIPAYECKAMUA U CPEPUUYECKUMHU BOJIHAMH. ABTOMOJCTBHBIC JIBHKEHHS
M KJIACChl COOTBETCTBYIOIIMX 33Ja4. 3a4a4d O MOPIIHE U O CUJIBHOM B3PBIBE
B rase.

19.Moneny Bs3KOH KUAKOCTH. JIMHEHHO-Bs3Kass (HBEOTOHOBCKAs) S>KUAKOCTb.
YpaBuenuss HaBbe-Ctokca. [lonHble CUCTEMBI yPAaBHEHWH Ui BS3KOWM
HEC)KUMAEMON M CKMMAeMOM >KUAKoCcTed. HavanbHble U TpaHUYHBIE YCIIOBUSL.
Jluccunanust SHEPTUU B BA3KOW TEMJIOMPOBOAHOMN KU AKOCTH.

20.JlaMrHApHOE ABWXKEHUE HECKMMACMOW BA3KOW >kuakocTh. Tewenus Kyarra
u Ilyaseitns.

21.Cuctema OnpeAcnsOmMUX MAPAMETPOB JJIE BBIJACIICHHOTO KJ1acca SIBJICHWMN.
OCHOBHBIE M IPOU3BOJHBIE €IMHULBI U3MepeHus. Dopmyna pazmepHocteit. 1-
TeOpeMa.

22.Onpenenenne ¢usznyeckoro nogodus. MoaenupoBanue. Kpurepun nogodus.
Uucna Diinepa, Maxa, @pyna, Pelinonsaca, Crpyxana, [Ipanaris.

23.CBoOomHass W BbIHY)KJICHHas KoHBekius. [lpubnmxkenue byccuHecka.
JluHeliHass HEYCTOWYMBOCTH IOAOTPEBAEMOr0 IUIOCKOTO CJIOS W MOpPOr
BO3HMKHOBEHUSI KOHBEKLIMH.

24 JlaMmuHapHbIi TOrpaHWuYHbId  ciod. 3agmaya  bnasmyca.  HMHTerpajibHbie
COOTHOLIEHHSI 1 OCHOBAHHBIE HA MX MCMOIB30BAHUHM MPUOIMIKEHHBIE METObBI
B TEOPHUM JIAMMUHAPHOTO MOTPAHUYHOIO CJ0sl. SIBIIEHHE OTPBIBA TOTPAHUYHOTO
CJI0sA. Y CTOMYMBOCTB TOTPAHUYHOTO CJIOS.

25.Typbynentaocts. OnsIT Pelinonbaca. YpaBHaenus PeitHonbaca. TypOyneHTHBIN
NEPEHOC Terula W BemecTra. [lomysmnupuueckue Teopun TypOYJIEHTHOCTH.
[Tpodunb CKOPOCTH B MOTPAHUYHOM cJio€. Jlorapu(pMUUECKUii 3aKOH.

26.OneKTPOMArHuTHOE MOJIE. YpaBHEHU MakcBeia B mycrtote. B3anmoneicTeue
BIEKTPOMArHATHOTO moyst ¢ mpoBogHukamMu. Cuna JlopeHma.  YpaBHEHHs
MMITYJIBCA U TIPUTOKA TEMIA ISl TPOBOIALIEH CPEbI.

27.YpaBHEHHUsT  MAarHUTHOW  TUAPOAMHAMUKH.  YCIIOBUS  BMOPOKCHHOCTH
MAarHuTHOro0 mons B cpeay. [loHsaTHe O monspu3auvv W HaMarHU4YMBaHUU
JKAJIKOCTEMN.



4 Kpurtepun oneHnBaHus 0TBETA

OTnnyHO [ToJIHO pacKpBITO COAECPIKAHME BOMPOCOB, MaTepUAl
U3JIOKEH TPAMOTHO, B OINPEACIICHHON JIOTUYECKON
MOCJICIOBATENBLHOCTH,  NPABUJIBHO  HCIIONB3YETCS
TEPMHHOJIOTHS, TOKA3aHO YMEHUE WJLUIKOCTPUPOBATH
TEOPETUUECKUE MTOJIOKCHHS KOHKPETHBIMHA
MPUMEPAMH, TPUMECHATH WX B HOBOM CHTYallWH,
MPOACMOHCTPUPOBAHO YCBOCHUE PAHEE W3YUYCHHBIX
CONMYTCTBYIOIIMX  BONPOCOB, OTBET  MNPO3BYyYal
CaMOCTOSITENIbHO, 0€3 HABOASIINX BONPOCOB.

Xopo1o OTBET YIOBJIETBOPSIET B OCHOBHOM TpPeOOBaHUSM Ha
OIICHKY «OTJAMYHO», HO TPH 3TOM MOXKET HMETh
CJICYIOUE HEJOCTATKU. B W3JIOKCHUM JTOMYIICHBI
HeOOJIbIIME MPOOEIbI, HE HMCKA3WBIIME COACPKAHUE
OTBETa JOMYUICHHI OAWH -ABa HeAoYeTa TMpH
OCBEIICHUM  OCHOBHOTO  COJICPKaHWsSl  OTBETA,
UCIPABJICHHBIC 10 3aMEUaHMIO; JOMYIICHBI OIIMOKa
uam  0ojiee  JIBYX HEJAOYETOB MPU  OCBEUICHUH
BTOPOCTETECHHBIX  BOMPOCOB,  KOTOPHIE  JIETKO
WCITPABJISIOTCS 110 3aMEYaHUIO

YIOBIIETBOPUTEIBHO HemonHo  wiaM HENMOCHIENOBATENBHO  PACKPBITO
COACpKaHME MaTrepualia, HO TNOKa3aHo oOmiee
NMOHMMaHue Bompoca. MMenuch 3arpyAHEHHS WU
JOMYIICHbl OIIMOKKA B ONPEACTCHUM TOHSTHHA,
MCIIOJIb30BAHUM TEPMUHOJIOTHH, UCTIPABIIEHHBIE MOCIIE
HECKOJIBKMX HABOJSIIMX BOIPOCOB.

HeynoenetBoputenabHo | FIMenu MECTO CYIIECTBEHHbIE YIYILIEHUS TIPU OTBETAX
Ha BCE BOITPOCHI OMIIETA UITH MOJTHOE HECOOTBETCTBHE
no Oosee yeM 50% Marepuana BOMPOCOB OMIIETa

5 VYueOHo-MeToaMYECKOEe 1 MHPOPMALMOHHOE 00eCTICYCHHE
OcHoBHas iUTEpaTypa
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1994.

. B.K. Angpees. MaremaTtnyeckue MOJENM MEXAHWUKH CIUIOLIHBIX cpen. JlaHs,
2015. 240 c.



5.2 /lonoJiIHUTE/IbLHAA JIUTEpPaTypa

. Jbx. Meiiz. Teopus v 3a1a4M MEXaHUKHU CIUIOIIHBIX cpena. M.: JIubpokom, 2010.
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ToM 2). M.: ®u3marnur, 2014. 544 c.
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368 c.
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®uzmataur, 2005.

. P.G. Drazin, W.H. Reid. Hydrodynamic stability. 2" edition. Cambridge

University Press, 2004,
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5.3 HHTepHer pecypchbl

Scopus, 0a3a naHHbIX pedepaToB u UTHUPOBaHuUs, http://www.scopus.com.

. ScienceDirect (Elsevier), 6a3a faHHBIX HAYYHOTO LIUTHPOBAHMSI, €CTECTBEHHBIC

HAYKHU, TEXHUKA, MEAULIMHA u OOIIECTBEHHBIE HaYKHU,
http://www.sciencedirect.com.

:Web of Science Core Collection — MexayHapoaHas MEKIMCLMILTAHAPHAS
0a3a JaHHBIX HAy4yHOTO IuTUpoBanHus, http:// www.webofknowledge.com.
DJEKTPOHHO-OMOIMOTEYHAS cucrema U3/1aTeIbCTBA «JIAHb»,
http://e.lanbook.com.

YauBepcurerckas — Ombmmoreka  ONLINE,  snexkTpoHHO-OMOnmMoTEUHas
cuctema, http://biblioclub.ru/.

OOpazoBarenbHas miaatgopmMa -  DJIEKTPOHHO-OMONMMOTEYHAss  CcCUCTEMa
uznarenberBa «fOpaiity, https://urait.ru/.

ONeKTPOHHO-0MOIMoTeyHas cucrema Znanium.com, http://www.znanium.com.
LlenTpanbHass  Hayunas  buOnmoreka wmenm  HM.  JKenesHosa,
http://www library.timacad.ru.

United Nations Environment Program: www.unep.org.

10.eLIBRARY.RU Hayunas snexrponnas oubnuoreka, http://elibrary.ru/.
11. HanmoHanbeHas 31eKkTpoHHas oubnuorteka, https://rusneb.ru/.
12.2nextponnas Oubmmoteka IOP Science moma HayyHOro konrenta ot [OP

Publishing, http://iopscience.iop.org/.

13.Onexrponnas oubmmoteka SPIE. Digital library, http://spiedigitallibrary.org/.
14. ApxvB Hay4HBIX KypHaJI0B MHUHMCTEPCTBA 00pa30BaHus U Hayku Poccuiickoi

®denepaunmn, http://archive neicon.ru/xmluy/.

15.bubmoreka wm3parenbctBa  Annual  Reviews, Oubmmoteka KypHaloB

http://www.annualreviews.org.
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16. bubnmnoteka Poccuiickoro  oHAa  (hyHAAMeHTaslbHbIX  MCCNefoBaHui,
http://www.rfbr.ru/rffi/ru/library.

17. LeHTpanbHaa Hay4yHaa 6ubnmoteka ®VL, KHL, CO PAH, http://cnb.krasn.ru.

18.9nekTpoHHasa bubnunoteka Nature, http://www.nature.com.

19.2nekTpoHHaa 6ubnmoteka Science, http://www.sciencemag.org.

20.ba3a faHHbIX HayyHoro uutuposaHua msgatensctea Taylor&Francis Group,
http://www.tandfonline.com/.

21.0OHnanH-6mnbnmoteka Wiley Online Library, http://onlinelibrary.wiley.com.

22.2NeKTpOHHasA 6mbnnoTeka »XypHanoB OTKpbIToro goctyna ACS Publications,
http://pubs.acs.org/.

23.0NeKTPOHHas 61bnnoTeka XypHasioB AMePUKaHCKOro r3nyeckoro obuiecTea
APS physics, http://publish.aps.org.

24.2NneKTPOHHO-6mnbNMoTeyHass cuctema Scitation, nsparensctso AIP Publishing
Books, http://scitation.aip.org/.

25. Lindposort 0bpaszoBaTesibHbIil PeCYPC - 3MeKTPOHHAsA OMOAMOTeYHas cucTema
IPR SMART, http://www.iprbookshop.ru/.

26. bnbnuoteka nsgatenscrtea Oxford Academic, http://www.oxfordjoumals.org.

27. CnpaBoyHas 6ubnmoteka usgatenscta Oxford University Press, uudposas
nnatgopma Oxford Reference, http://www.oxfordreference.com.

28.0NeKTpOHHaa cucTema WCCNeaoBaTe/lbCKMX XXYPHaI0B MUPOBOr0  YPOBHSA
OTKpbITOro goctyna SAGE joumais, http://online.sagepub.com/.
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