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Mporpammy avcumnnvHbl paspabotan(a)(n) MNydbanaynnud O.A. , DAGubajdullin@kpfu.ru ;
npodgoeccop, A.H. (goueHT) Maso A.b. Kadhenpa aspornapomMexaHuk oTaeneHne MeXaHuku ,
Alexander.Mazo@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamu ocsoeHns gucumnnuHbl "Teopus MHOrodasHbix cpen” SBnaTCS U3y4eHne N npakTnyeckoe
OCBOEHME TEOPETNYECKMX OCHOB, HEOOXOANMbIX ANt MOHUMAaHUS U pacyeTa OBUXEHUS MHOrodasHbIX
cpea.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 52.10B.3 ObwenpodeccrmoHanbHblin" OCHOBHOM
obpaszoBartenbHoit nporpammbl 010800.62 MexaHunka 1 MatemMatmyeckoe MoAeNnMpoBaHue n
OTHOCMTCS K AucuunnuHam no Bbibopy. OcBanBaetcs Ha 4 Kypce, 8 cemecTp.

JdvcumnnmHa BxoanT B cneumanbHyo 4acTb NPOdOeCcCuoHanbHOro umkna. Insa ee oCBOEHUS HYXHbl
6a30Bble 3HAHWS U3 KypPCOB MEXaHVKW CMIOWHOR cpenpbl, Teopun OYHKLMNA KOMANEKCHOTO
NepeMeHHOro, NMHeHoM anrebpbl, BapnauMoHHOro ucymcneHms. MNonyyaemble YMEHMS 1 HABbIKM
HeobX0oMMbI A5 PELEHNS NPAKTMYECKMX 3a4a4 TEYEeHNS U TennoMaccoobMeHa MHOrogpasHbIX cpes
1N UCNONb3YIOTCS NPU BbIMOMHEHUM MArMcTepPCKNX AnccepTaumnini No HanpasneHUo "MexaHuka n
mMaremartn4yeckoe MooennmposaHue"”.

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U

MK-10

BbinyckHuk pnonxeH obnanatb NOHMMaHNEM KOPPEKTHOCTHU
(NnpodpeccmoHanbHble o CT’;HOBOK sanay PP
KOMreTeHuun)
MK-26 BbinyckHmK nonxeH obnanatb BnafgeHnem
(npodpeccunoHanbHble npobnemMHO-3a4a4HON OOPMOV NPeaCTaBNEeHNS
KOMNeTeHLmm) MaTemMaTuyeckux 3aHaHum
MK-3

BbinyckHuk XeH obnanatb yMEHNEM MynMpoBatb
(NMpodpeccmoHanbHble o3 )J/'ICbTaT AonxeH obnanate yMeHnem hopmynposa
KOMreTeHuun) pe3y
MK-32
(I'Ipc?cpeCCI/IOHaﬂbele BbinyckHuk nonxeH obnafnatb YMEHNEM TOYHO NPEACTaBUTb
KOMMETEHLINM) doyHOameHTanbHble 3HaHWS B YCTHOW doopMme
MK-5
(NPOMECCHOHATTbHbIE BbinyckHuk nonxeH obnanatb YMEHWEM HA OCHOBE aHanMaa
KOMMETEHLN) YBUOETb N KOPPEKTHO COOPMYNMpoBaThb pesynbTart

B pesynbTate 0CBOGHWUS ANCUMMAVHBI CTYOEHT:

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

B pesynbTate 0CBOEHWNS faHHOW OMCUMNAHBI 00y4atoWmiACs OONXKEH:

1. NOHMMAaTb OCHOBbI 1 OCOBEHHOCTN MEXAHWNKM MHOrOoa3HbIX Cpen

2. obnagaTb TEOPETUHECKMMM 3HAHNSIMM O MEXaHUKE MHOrogoasHbIX cpen

3. OpMEHTMPOBATLCS B OCHOBHbIX MOMOXEHUSX MEXaHVKM MHOTO(Pa3HbIX CPeL.

4. NnpnobpecTn HaBblkN BbIBOAA OCHOBHbIX YPaBHEHWUIA M MOCTAHOBKW, PeleHns 3aaay B obnactm
MEXaHVKN MHOrogoasHbIX cpea.
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4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpynoeMKoCTb AMCLUMMNANHBLI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 3a4€eT B 8 cemecTpe.

CyMmMapHo no oucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTta oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (Xxop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u comepxaHue ayouTopHon paboTbl Mo aucuUnIMHe/ MOgynio
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl n yachbl

ayouMTopHoOM paborThbl,
Paspen ¥ P P

Henensa MX TPyAOEeMKOCTb Tekywme coopMbl
N 'D'"Kn"é""’:_r;"”b'/ CeMecTpl.oectpa (B yacax) \ll(ompgimp
Ay Nekumu MpakTnueckuelabopartopHbie
3aHATUA pabotbi
Tema 1. MHorogpasHble
cpenbl. MHorogasHblii o
1.|[KOHTUHYYM. 8 1-2 4 4 0 yCTHBI orpoc

[TOMOreHHble u
reTeporeHHble CMecen.

Tema 2. YpaBHeHue
OBUXEHUS
reTeporeHHom cpenbl C
pas3oBbIMU
2.|nepexonamu. 8 3-6 4 4 0
YpaBHeHne coxpaHeHus
Macc, MMNynbcoB ¢oas v
SHeprnmu.

YCTHbI ONpocC

Tema 3.
'mppomexaHuka
MOHOONCNEPCHOW
6eCCTONKHOBUTENBHO
AucnepcHown cmecu.
3 YpaBHEHNS COXPaHEHNS
‘IMacc n nmnynbcos ¢oas.
Ob6bemHas
KOHLEHTpauus
ONCNEPCHbIX YacTuL, n
napameTpbl CMECH.

JomallHee
8 7-10 4 4 0 3agaHue

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcumnnmHel "MexaHrka MHorogpasHbix cpeq”; 010800.62 MexaHuka 1 matemaTtnyeckoe mogennposanue; Nybamaynnud O.A.
npogoeccop, A.H. (zoueHT) Maso A.B.

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 4. Mexdbasosoe
B3aMMOOelNCcTBME B
rasoe3Becwu. Bpewms KOHTPOMbHAS
4 |SKOPOCTHON 8 |11-16 | 4 4 0 paGota
MexXdrasHown
penakcaumm.
MonaomcnepcHble
rasoB3BecH.

Tema 5.
HecTtaunoHapHbin
TENnno- n MaccoobmeH
9.|0KOJI0 YacTuLbl 1K 8 1-4 4 4 0
Kannu B akyCTU4eCKOM
none. lNpenenbHble
npoLecchl.

Tema 6. JlnHelHas
Teopusi cnabbix
BO3MYLLEHNIA B
MOHOAMNCMEPCHbBIX
ra3oB3BeCSX.
JncnepcroHHble
6. l3aBncmmocT, 8 5-10 4 4 0
BonHoBoe vncno,
yacToTa, oasosas
CKOPOCTb, OEKPEMEHT
3aTyxaHus.
IMAynbCHbIE BOMHBbI.

Tema 7. JuHamuka
B3BELLEHHbIX YacTuL, KOHTPONbHas
7.\npun BU6paLMOHHOM 8 11-14 | 4 4 0 pabota
BO30ENCTBUN B
aKyCTUYEeCKNX NONsX.

Tema . Toroesas 3ayert
" |doopma KOHTpOnsA 8 0 0 0

WNtoro 28 28 0

YCTHbI ONpocC

JomMallHee
3adaHune

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. MHorocpasHbie cpenbl. MHorodpasHbi KOHTUHYYM. TOMOreHHble U reTeporeHHble
cmecen.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

MHorogoasHble cpenbl. OCHOBHblE ONpeaeneHns n NpeanonoXxeHus. MoHATe MHOroasHoro
KOHTMHyyMa. OCOBEHHOCTN ONNCAHUS TOMOTEHHBIX U reTEPOreHHbIX cMecei. Juddy3noHHoe
npubnmnxeHne.

npakrTudeckoe 3aHsitne (4 yaca(os)):

PaccMoTpeHue KOHKPETHbIX MateMatUYecknx Moaenelt MHorogoasHbix cpen. lMNprems
MaTeMaTNYeCKOro ONMCcaHNs rOMOreHHbIX 1 FTETEPOreHHbIX CMecei B Andpdy3MOHHOM NpubnmnxeHumn

Tema 2. YpaBHeHUe OBNXEHUSI reTeporeHHon cpeabl ¢ ¢ha3oBbiMU Nepexonamu. YpasHeHue
COXpaHeHusa Macc, UMMNynbcoB ¢ha3 N aHepruun.

JNeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 817234214 5AE
Il YHH

Crpanunua 5 us 13. — o

A



Mporpamma omcumnnmHel "MexaHrka MHorogpasHbix cpeq”; 010800.62 MexaHuka 1 matemaTtnyeckoe mogennposanue; Nybamaynnud O.A.
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YpaBHEHWE OBUXEHMNS reTepOoreHHon cpenbl C oa3oBbiMU Nepexoaamn. YpaBHEHNE COXPaHEHUS
Macc 1 nmnynbcoB ¢oas. PaboTa BHYTPEHHUX CUM. YPaBHEHUSI SHEPTM U MPUTOKA Tenna.

npakTnyeckoe 3aHsitne (4 4aca(os)):

BblBOo4 1 aHANM3 ypaBHEHWU COXPaHEHMS MacC 1 MMMYNbCOB has, YpaBHEHUI SHEepPrumn 1 npuToka
Tenna

Tema 3. 'MppomexaHNKa MOHOAUCNEPCHOWN 6eCCTONKHOBUTENbHO AUCMEPCHON CMecH.
YpaBHeHUsi COXpaHEeHUsi Macc 1 UMNyNbcoB pa3. O6beMHasi KOHLEHTPaLUs AUCMNEPCHbIX
yacTuvu 1 napameTpbl CMecu.

neKumnoHHoe 3aHsitTne (4 yaca(os)):

YpaBHEHUS TMAPOMEXAHMKMN MOHOANCNEPCHON 6ECCTONKHOBUTENBHO ANCMEPCHON CMECH.
YpaBHeHUs coxpaHeHns Macc pas. YpaBHEHNS COXpaHeHNs nMnynbcoB as. BnnsHne ob6bemMHo
KOHLLEeHTpauumn gUcrnepcHbIX YacTuy, Ha napameTpbl cMecu. OPAEKTUBHASA BA3KOCTb CMECH.
KnHeTnka thasosbix nepexonos, opmyna IMepua-KyHaceHa-JleHrmiopa.

npaktnyeckoe 3aHsitne (4 4aca(os)):
PeweHune 3anay ruapoMexaHukn MOHOAUCNEPCHO 6ECCTONKHOBUTENbHO AUCNEPCHOW CMECH

Tema 4. MexdpasoBoe B3aumoaencTeue B rasos3ssecu. Bpemsi ckopoctHom MexdpasHom
penakcauuun. NonpucnepcHble ra3oB3BecH.

JIeKLMOHHOe 3aHsiTue (4 4aca(oB)):

Mexdpa3oBoe B3anMoaeincTeme B ra3oB3Beck. PaBHoBecHast U 3aMOPOXEHHAst CXEMbl Fa30B3BECEN.
Bpems ckopocTHO MexdasHoin penakcauunn.lNonancnepcHblie razos3secu

npaktnyeckoe 3aHsitne (4 4aca(os)):

PeweHne 3ana4 Mexdga3oBoro B3anMo4eNCTBNSA B ra30B3BECAX. YYET NONANCIEPCHOCTH
rasoB3Becel

Tema 5. HectaunoHapHbIv TEMIO- U MACCOOOMEH OKOMO YacTULLbl UMK Kan/n B aKyCTUYECKOM
none. NpenenbHbie NpoLecchbl.

JNleKLMoHHOoe 3aHsiTne (4 4yaca(oB)):

Tenno- n MaccoobMeH 0KOJO YacTuLbl UK Kannu. OdgeKTsl HECTALUMOHAPHOrO TEeno- 1
MaccoobMeHa Kannu B akyctudeckoM none. MNpenenbHole NpoLecchl Npy (oMKCMPOBaHHbIX YCNOBUSIX
BOANM OT Kannu.

npakTnyeckoe 3aHsitne (4 4aca(os)):
PeweHwne 3apay Tenno- 1 MaccoobmMeHa Kannu B akyCTUYECKOM Mone.

Tema 6. JInHenHasi Teopusi cnabbix BO3MYLLLEHMA B MOHOAMCNEPCHbIX ra30B3BECSX.
JducnepcuoHHble 3aBuUcMmMmocTn. BonHoBoe 4yncno, 4actora, ¢pa3oBas CKOPOCTb, AEKPEMEHT
3aryxaHus. UMnynbCHble BOJIHbI.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

NuHeliHas Teopus pacnpocTpaHeHns cnabblx BO3MYLLEHNI B MOHOAMCNEPCHbBIX ra30B3BECSX.
JcnepcnoHHble 3aBMCUMOCTU. ACUMMNTOTUKM KOMMNEKCHOMO BOTHOBOrO Y1cna. 3aBMcMMOCTM
(ha30BoOI CKOPOCTM U LEeKPeMeHTa 3aTyxaHusi OT 4acToTbl. JMHammka nMnynbCHbIX BOMH. Pacuert
CTPYKTYP yAapHbIX BOJH CXaTus.

npaktudeckoe 3aHsitne (4 yaca(os)):

Pacuet cTpyKTyp yAapHbIX BOSH CXaTNs B IMHENHON TEOPMU pacnpoCcTpaHeHns cnabbix
BO3MYLLEHWA.

Tema 7. IMHaMuKa B3BeLUEHHbIX YacTul, npum Blll6paLl,VIOHHOM BO30eNCTBUN B aKyCTu4yeckux
nonsx.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

[HaMmnKa B3BELWEHHbIX YacTuL, Npu BUOPaLUMOHHOM BO3L4ECTBUM B akycTnieckux nonsx. Meton
ycpenHeHusi andpgoepeHLmanbHbIX YpaBHEHU OBUXEHNS ONCNEPCHbIX YacTul,.

npaktnyeckoe 3aHsitne (4 4aca(os)):
PeweHne ondgepeHumanbHbIX ypaBHEHU OBUXEHNS ONCNEPCHBIX YacTUL, METOLOM YCPEOHEHNS.

4.3 CTpyKTypa U copgepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

KTPOHHEBH
B_EPCHTET
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Mporpamma omcumnnmHel "MexaHrka MHorogpasHbix cpeq”; 010800.62 MexaHuka 1 matemaTtnyeckoe mogennposanue; Nybamaynnud O.A.
npogoeccop, A.H. (zoueHT) Maso A.B.

Buabi
Hepens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYyAEHTOB

DopMbl KOHTPONS
CaMoCTOATEeNIbHON
pabotbl

N Paspen

ducumnnnuHbl Cemectp

Tema 1. MHorogasHble
cpenbl. MHorogasHbli
1.|KOHTUHYYM. 8 1-2
["lOoMOreHHble n

reTeporeHHble cMecen.

Tema 2. YpaBHeHve
OBUXEHns
reTeporeHHon cpenbl ¢
pasoBbiMU
2.|nepexopamu. 8 3-6
YpaBHeHne coxpaHeHns
macc, UMnNynbcoB pas n
SHEpPrumu.

noaroToBka K 4

THbIN ON
YCTHOMY Onpocy ye onpoc

noaroToBka K

YCTHOMY OMpoCy 4 YCTHbIA OnNpocC

Tema 3.
'mpopomexaHuka
MOHOAMCNEpPCHON
6eCCTONKHOBUTENBHO
ONCMNEPCHON CMeCH.

3 YpaBHEHNS COXpaHEeHNs 8 710 zgﬂgﬂﬁgﬁg 8 noMallHee
‘Imacc n nmnynbcos das. 3ajaHve
ObbeMHas sananns

KOHLIEeHTpauns
ANCNEPCHbIX YacTumL, 1
napameTpbl CMECH.

Tema 4. Mexdasosoe
B3aumoelncTene B
raszoe3secu. Bpems
CKOPOCTHOM
‘IMexdpasHom
penakcauuu.
lMonoucnepcHble
rasoB3BECH.

Tema 5.
HecTtaumnoHapHbiii
Tenno- n MaccoobmeH
5.lokono yactuupbl nnu 8 1-4
Kannav B akyCTU4YeCKOM
none. lNpepenbHble
npoueccsl.

NoAroToBka K
8 11-16 [KOHTPONbHON
paboTte

8 KOHTPO/bHAS
paboTta

noaroToBka K 8

THbIN ON
YCTHOMY Onpocy ye onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcumnnmHel "MexaHrka MHorogpasHbix cpeq”; 010800.62 MexaHuka 1 matemaTtnyeckoe mogennposanue; Nybamaynnud O.A.
npogoeccop, A.H. (zoueHT) Maso A.B.

Buabl
N Paspen Cemectp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTyAOeHTOB
Tema 6. JlnHenHas
Teopust cnabbix
BO3MYLLEHUI B
MOHOOMCNEPCHbIX
ra3oB3BeCsX.

6. JduncnepcuoHHble 8 5-10 zgﬂ;ﬂﬁgfg 10 JomallHee
3aBNCUMOCTMU. 3apjaHve
BonHoBoe 4ucno, 3afiaHns
yacTtoTa, dpasosas
CKOPOCTb, OEKPEMEHT
3atyxaHus.

MIMNynbCHbIE BOMHBI.
Tema 7. nHammka
B3BELUEHHbIX YacTu, NnoAroToBka K

7.Inpu BU6paLMOHHOM 8 11-14 |KOHTpPONbHOM 10 KongO”bHaﬂ
BO30EMNCTBUN B paboTte pabora
aKyCTMYECKUX NONSX.

Ntoro 52

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

NeKunn ¢ NPUMEHEHNEM CPELCTB My/NbTMMeaMa, CaMoCcTosATeNbHas paboTa (NporpamMmMmMpoBaHue) ¢
1cnonb3oBaHneM y4ebHoro nocobus no kypcy MIr3, nabopaTopHble 3aHATUS, KOHTPOMbHbIE PaboThl,
3a4eT, aK3aMeH. B TeyeHne cemecTpa CTyLeHTbl pewatoT Habop MOL4ENbHbIX 3a4ay, yka3aHHbIX
npenofasaTtenem K kax,aoMy nabopatopHoMy 3aHATMIO. B kax oM cemecTpe npoBoasTcs
KOHTPOSbHbIE paboThbl (Ha NabopaTopHbIX 3aHATUSX).

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno uToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. MHorocpasHble cpenbl. MHorocpa3sHbin KOHTUHYYM. [OMOreHHble U reTeporeHHble
cMmecen.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

Yrto Takoe MHorogasHble cpebl? OCHOBHblE onpeneneHms n npeanonoxexus. lNMoxatmne
MHOrodasHoro KoHTMHyyma. OCoH6EeHHOCTM ONMCAHNS TOMOTEHHbIX U FETEPOreHHbIX CMECEA.
Onddoy3moHHoe NpmbnmxeHmne.

TeMma 2. YpaBHeHUe OBNXEHUSI reTeporeHHon cpeabl ¢ ¢ha3oBbiMU Nepexonamun. YpasHeHUue
COXpaHeHUsa Macc, UMNynbcoB ¢pa3 N SHepruuun.

YCTHbIN ornpoc , npuMepHble BOMNPOCHI:

KakoBa CTpykTypa ypaBHEHWI OBUXEHNS FreTeporeHHol cpeapbl C a3oBbiMM Nepexoaammn?
3anucatb Ha [LOCKe ypaBHEHUSI COXPAHEHUS Macc 1 MMNynbcoB ¢pas. [aTb MatemMatuyeckoe
onvcaHune paboTbl BHYTPEHHNX CUN. YTO BbipaxXatoT ypaBHEHNSI IHEPTn 1 NpuToka Tenna?
MNMoBepxHOCTU pa3pbiBa. TepMoanHaMmKa reTeporeHHo CMecu ¢ ha3oBbIMY NEPEXOLaAMM.
PaBHoBecHasi cMecb AByx cpea. MNpuBecTn NnpuMepbl ra30B3BECU 1 XUAKOCTU C Ny3blpbKamu rasa.

Tema 3. 'MppomexaHnka MOHOAUCTEPCHOWN 6€CCTONKHOBUTENIbHO AUCMEPCHON CMEeCcH.
YpaBHEHUs1 COXpaHEeHNs Macc U uMnynbcoB ha3. O6beMHas KOHLLEHTPaLMA AUCNEePCHbIX
yacTuu, U napameTpbl CMECH.

noMalHee 3afaHue , NpUMepPHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET
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Mporpamma omcumnnmHel "MexaHrka MHorogpasHbix cpeq”; 010800.62 MexaHuka 1 matemaTtnyeckoe mogennposanue; Nybamaynnud O.A.
npogoeccop, A.H. (zoueHT) Maso A.B.

N3yunTb ypaBHEHNS rTMAPOMEXaHNKN MOHOANCTEPCHO HECCTONKHOBUTENBHO AMCNEPCHON CMECH.
3HaTb OCHOBHbIE NMPEeANONoXeHMsa TeopuKn. BeinucaTtb ypaBHEHUS CcoOXpaHeEHMsS Macc doaas,
COXpaHeHuns Macc Ha MexadasoBol rpaHuLe, COXpaHeHNs MMMNYNbCoB had. 3anuncaTb cuny
LEeACTBYIOLLYIO HA OAMHOYHOE BKJ/IKOYEHME CO CTOPOHbI Hecywei dhasbl. BnnsHne o6beMHoiA
KOHLLeHTpauumn OUCNEePCHbIX YacTUL, Ha aDGDEKTUBHYIO BA3KOCTb CMECU. YPaBHEHUS COCTOSHMS.
YpaBHEHNS TEPMOAMHAMUYECKOrO paBHOBECUS AMCNEPCHOM cMecn. KuHeTrka goa3oBbix Nepexonos,
doopmyna 'epua-KyHaceHa-JleHrmiopa.

Tema 4. MexdpasoBoe B3aumoaencTeue B rasos3ssecu. Bpemsi ckopoctHom MexdpasHom
penakcauun. lNonaucnepcHblie ra3oB3Becu.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

YpaBHeHNs ruapoMexaHuky MOHOAUCNEePCHON CMeCcK naeanbHOro rasa ¢ KanisamMm unm yactuuamm
(rasoe3Becelt). YpaBHEHNS COXpaHEHUsl, COBMECTHOro feddOPMNPOBAHUS U COCTOSAHNS ¢pas.
MartemaTtnyeckoe mogennpoBaHne MexgasoBoro B3anMoaencTene B razos3secn. PaBHoBecHas u
3aMOpOXEHHas CxeMbl ra3oB3Becei. Bpems ckopocTHOM MexdrasHon penakcaumun. Yyet
NnonAMCnepCcHOCTU ra30B3BECEN.

Tema 5. HectaumoHapHbIf TENNO- 1 MACCOOOMEH OKOJO YacTULLbl MM Karnin B akyCTUYECKOM
none. NpepenbHbie NpoLecchbl.

YCTHbIi ONPOC , NPUMEPHbIE BOMPOCHI:

ObTekaHne TBepaoi cdepnbl. BpaweHne cpepnyeckonn yactuubl. BnnsHme HenoctynaTenbHOCTM
noToka Bganu Yyactuubl. BnusHne paguanbHOro OBUXeHUs okono cgoepbl. HectaumnmoHapHble
acbdbekTbl cMnoBoro BlanmoaencTens gas. ObtekaHve kannu. BHyTpeHHe OBUXEHME U
necpopmauns kanenb. YCTOMYMBOCTb CAPEPUHECKUX MEXPa30BbIX rpaHuL. JpobneHune kanens B
ra3oBbIX MOTOKaxX. Tenno- n MaccoobMeH OKOMO YacTuLbl Uv Kannun. SdeKTbl HECTALMOHAPHOMO
TENno- n MaccoobmeHa Kannm B akyctudeckom none. lNMpeaenbHble Npouecchl NPy OUKCUPOBAHHBIX
YyCNoBUSIX BOANu OT Kansu.

Tema 6. JInHenHas Teopusi cnabbix BO3MYLLLEHMA B MOHOAMCNEPCHbIX ra30B3BECSX.
JducnepcuoHHble 3aBucumocTn. BonHoBoe 4yncno, 4actora, ¢pa3oBast CKOPOCTb, OEKPEMEHT
3aryxaHus. UMnynbCcHble BOJIHbI.

nomallHee 3afaHve , NpUMepHble BOMPOCHI:

XapakTepHble NapaMeTpbl pacnpoCTPaHeHNs cnabbix BO3MYLEHWI B MONMANCNEPCHbIX.
NnHeapn3oBaHHbIE YPaABHEHNSI ABUXEHNS N COCTOSHUS. [IucnepcHble 3aBUCMMOCTU. ACUMNTOTUKM
KOMM/IEKCHOrO BOSTHOBOIO Yncna. 3aB1UCUMOCTM ha30BO CKOPOCTM U AEKPEMEHTA 3aTyxaHus OT
yacToTbl. Cxema yapHO BONHOBOIO 9KCNepUMEHTa Ans UCCNeLOoBaHWS BOJH B ra30B3BECSIX.
CTpykTypa cTauMoHapHbIX yAaPHbIX BOMH B ra30B3BECSX U NApO-KanenbHbIX cpeaax. Y paBHEHNS
CTauMOHapHOro OJHOMEPHOrO ABMXEHMS. PaBHOBECHbIE NapaMeTpbl 3a BONMHOW. ViccnenoBaHus
NONS MHTErpanbHbIX KPMBbIX OLHOMEPHOMO CTALMOHAPHOr0 TEeYEHMS ra3oB3Becu. PacuyeT cTpykTyp
yLoapHbIX BONH cxaTnsi. OCOBeHHOCTM CTPYKTYpbl YAAPHOR BONHbLI. HecTaumoHapHbie BONHOBbIE
TeyeHns rasos3secu. MeTon YMCNEHHOrO MHTErPUPOBAHWS YpaBHeEHWIA. Pacnan npon3BonbHOro
pas3pbiBa AABNEHUS U Te4eHMs B yaapHoi Tpybe. OTpaxeHne yaapHO BONMHbI OT HEMOABUXHOA
cteHkun. O paaneTte CNoeB XUAKOCTM NOL AEeACTBMEM B3PbIBHbIX BOMH. Paanet cnost ancnepcHbix
yacTuvu Nof OeiCTBMEM B3PbIBA.

Tema 7. [InHaMnKa B3BELUEHHbIX YacTuUL, Npun BVI6paLIMOHHOM BO30EeNCTBMM B aKyCTUYECKMUX
nonsx.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

MocTaHoBKa 3a4a4v HeNMHeHbIX konebaHuii oucnepcHbIx cucteM. MeTon ycpeaHeHUs pelleHns
oncbcpepeHLManbHbIX ypaBHEHWIA ABUXEHUS OMCNEPCHbIX YacTul,. BnbpaunoHHble OBMXEHUS YacTuL
B MJIOCKOi cTOsI4ei BonHe. BnbpaumoHHoe ABMXEHME YacTuL, B NNOCKOM Berywei BonHe. 9ddekT
rPYNNMPOBaHNS ANCHEPCHbIX YacTULL.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

BCE BMObl TEKYILEr0 KOHTPONS YCNEBAEMOCTU 1 aTTecTaLmm no NToram OCBOEHNS OUCUUMNIVHDI
oueHusatotcs no 100-6annbHON PENTUHIOBON cUCTEME, MPUHATON K KDY,

BOINPOCHI K 3AYETY
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Mporpamma omcumnnmHel "MexaHrka MHorogpasHbix cpeq”; 010800.62 MexaHuka 1 matemaTtnyeckoe mogennposanue; Nybamaynnud O.A.
npogoeccop, A.H. (zoueHT) Maso A.B.

1. MHorogpasHble cpenbl. OCHOBHblE ONpeaeneHns N NpeanonoXxeHus. NMoHsTe MHOrohasHoro
KOHTMHyyMa. OCOBEHHOCTI ONNCAHUS TOMOTEHHBIX U reTePOreHHbIX cMecei. Juddy3noHHoe
npubnmnxeHne.

2. YpaBHeHME OBUXEHWS reTeporeHHol cpeabl C oa3oBbiMM Nepexoaamn. YpaBHEHNE COXPaHEHMS
Macc 1 nmnynbcoB ¢oas. PaboTa BHYTPEHHUX CW. YPaBHEHUSI SHEPTM U MPUTOKA Tenna.

3. MoBepxHOCTK paspbiBa. TepMoaMHaMUKa reTeporeHHoN CMecu ¢ pa3oBbIMY Nepexonamm.
PaBHoBecHasi cMecb AByx cpef. [MpuMepbl ra3oB3BECH U XUAKOCTA C Ny3blpbkaMu rasa.

4. YpaBHEHUS rnOpOMEXAHNKN MOHOAMNCMEPCHOW 6ECCTONKHOBUTENbHO AMCMEPCHON CMECH.
OcHOBHble NPeaAnonoXeHus. YpaBHeHNs COXpaHeHns Macc gas. Y paBHEHUS COXpaHEeHUs Macc Ha
Mexdba3oBoi rpaHuLe. YpaBHEHNS CoxpaHeHns nMmnynbcoB ¢oas. Cuna gencreyrowas Ha
OOVHOYHOE BKJTHOYEHME CO CTOPOHbI Hecylwen doasbl. BnvsHne 06 beMHOM KOHUEHTpaunn
ONCMNEPCHbIX YacTuL, Ha NapameTpbl cMecn. OPGEKTMBHASA BA3KOCTb CMECH.

5. YpaBHeHue aHeprum goas. Mexdasosas pabota u tennoobmeH. YpaBHeHMs npuToka Tenna gas.
YpaBHEHMS COCTOSAHNS. Y paBHEHNS TEPMOONHAMNYECKOrO paBHOBECUS ANCNEPCHOM CMECH.
KnHeTtuka thazosbix nepexonos, goopmyna [repua-KyHaceHa-JleHrmopa.

6. YpaBHeHUs rugpoMexaHnkKn MOHOOUCMEPCHOM CMeCcu naeanbHoro rasa c Kanisamm nnm
yacTtuuamm (ra3os3sBeceit). YpaBHEHNS COXPaHEHUS, COBMECTHOMO OePOPMMPOBAHNS N COCTOSHUSA

pas.
7. MexdhazoBoe B3aMOAENCTBIE B ra3oB3Becy. PaBHOBECHAS 1 3aMOPOXEHHAs CXEMb
rasoB3Becei. Bpemsi ckopocTHOI MexdbasHoi penakcaumm. Y4eT nonancnepcHoCTM ra3oB3Beceil.

8. ObTekaHme TBepaoi cdepnbl. BpaleHne cdepryeckoin Yactuupbl. BnnsiHme HenoctynatenbHOCTU
noToka Bganu yactuubl. BnnsHne paguanbHOro ABuXeHus okono cgoepbl. HectaumoHapHble
9dodpekTbl CUNOBOro B3auMoaencTensa goas.

9. ObTekaHuve kannu. BHyTpeHHe OBMXeHre 1 gepopmauns kanenb. YCTONYMBOCTb CHEPUIECKMX
MexXda3oBbIx rpaHuy. [pobneHve kanenb B ra3oBbix MOTOKAX.

10. Tenno- n MaccoobMeH OKOMO YacTMUbl UK Kannun. OdpdeKTbl HECTALMOHAPHOro TeMno- u
MaccoobmeHa kannu B akycTuyeckom none. MNpeaenbHble NpoLecchl Npu GOMKCMPOBAaHHbIX YCNOBMSIX
BOANW OT Karw.

11. JInHeilHasa Teopusi pacnpocTpaHeHms cnabblx BO3MYLLEHNA B MOHOANCMNEPCHbIX ra30B3BECSIX.
JNTnHeapn3npoBaHHbIE YPaBHEHMS OBUXEHMS 1 COCTOSHMSA. Mexdoa3Hoe B3aMMOAECTBIE.
XapakTepHble BpEMeHa MeXdas3HOro B3aMMoaENCTBUS.

12. IncnepCcuoHHble 3aBUCMMOCTU. ACUMATOTUKM KOMMIEKCHOrO BOIHOBOMO Yncna. 3aBncumocTu
(ha30BOI CKOPOCTM M AEKPEMEHTA 3aTyxaHus OT YacToTbl. [psmoe n obpaTtHoe npeobpas3oBaHune
®dypbe. JnHamuka MMNynbCHbIX BOJH.

13. JInHeitHasa Teopusi pacnpocTpaHeHns cnabblX BO3MYLWEHNIA B MONMANCAEPCHbIX ra30B3BECSIX.
XapakTepHble napameTpsbl. JInHeapn3oBaHHbIE YpaBHEHUS OBUXEHUS U COCTOSAHUSA. [lucnepcHble
3aBUCMMOCTU. ACMMNTOTMKN KOMMAEKCHOrO BOMTHOBOIO YMcna. 3aBUCMMOCTM 0a30BON CKOPOCTU U
JeKpeMeHTa 3aTyxaHus oT 4acToThbl.

14. Cxema yAapHO BO/ITHOBOIoO aKCnepmnMeHTa Onsa nccnengoBsaHns BOoIH B ra30B3BECAX. CprKTypa
CTauMOHaPHbIX yAapHbIX BOJIH B ra30B3BECAX 1 Mapo-KanesibHbIX cpenax. YDaBHeHVIFI
CTaunoOHapHOro 0 .QHOMEpPHOro ABNXeHuns.

15. PaBHOBeCHbIe NapamMeTpbl 32 BOHOMW. VlccnenoBaHms Nons MHTerpanbHbIX KPUBbIX 04AHOMEPHOro
CTaUMOHaAPHOro TeYeHUst ra3oB3Becu. PacyeT CTPyKTyp yaapHbIX BOAH cxatms. OcobeHHoCTH
CTPYKTYpPbl YOAPHOW BOJHbI.

16. HecTaumoHapHble BONHOBbIE Te4eHUs ra3oB3secu. MeTon YNCNEHHOro MHTErpupoBaHms
ypaBHeHuiA. Pacnan npovn3BonbHOro paspbiBa AABNEHUS U TEYEHUS B yAapHOW Tpyo6e.

17. OTpaxeHue yoapHoi BOMHbI OT HEMOABUXHOM CTeHkU. O pasneTte CNoeB XWAKOCTU Noa
JNeicTBMEM B3PbIBHbIX BOMH. Pasnet cnos ancnepcHbix 4acTuy, nog AeiCTBMEM B3PblIBa.

18. [lMHamunka B3BELWEHHbIX YacTUL, Npu BUOPaLMOHHOM BO3AENCTBUN B aKyCTUYECKMX MONSX.
MocTaHoBKa 3a4a4n HeNHeHbIX konebaHuii oucnepcHbIx cucteM. Meton ycpeaHeHUs pelleHns
AngodpepeHumanbHbiX ypaBHEHNI OBUXEHNA ONCMNEPCHbIX YacTuLl.

19. BubpaunoHHble ABUXEHNS HaCTuWL, B MIOCKOIN CTOsYel BonHe. BubpaumoHHOe ABMXEHUE YacTuL,
B NAockoi 6erywei BonHe. SgoekT rpynnmpoBaHns ANCNEPCHbBIX YacTULL.
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7.1. OcHOBHas nuTteparypa:

MexaHuka cnnowHoi cpenbl, Hurmatynun, Pobept Vckanoeposuy, 2014r.

MapoH B. N. M'vaopaenuka aByxdpasHbix MOTOKOB B Tpybonposoaax. - CaHkT-MNetepbypr: JlaHb, 2012.
- 256 c.

http://e.lanbook.com/books/element.php?pl1_id=3189

Boicoukuin J1.U., KonepHuk I".P., Beicoukuin N.C. Matematnyeckoe n onanyeckoe MoaenmpoBaHmne
NOTEeHUMaNbHbIX TEYEHW XmnakocTun.- CaHkT-MNetepbypr: laHb, 2014. - 64 c.

http://e.lanbook.com/books/element.php?pl1_id=44842

7.2. JlononHuTenbHasa nuteparypa:

Hoswukos V.N. TepmoauHammka: yuebHuk. - CaHkT-lMeTtepbypr: NaHb, 2009. - 592¢.
http://e.lanbook.com/view/book/286/

Omntpres H.M., Kapet B.B. NoasemHas ruapomexarvka. lNocobue ons ceMmHapckux 3aHaTuin. M.:
MHTepkoHTakT Hayka, 2008, 174 c.

http://znanium.com/catalog.php?bookinfo=345214

Haykun o 3emne: YuebHoe nocobue / I".K. Knumos, A.. Knumosa. - M.: UH®PA-M, 2012. - 390 ¢
http://znanium.com/catalog.php?bookinfo=237608

7.3. UHTepHeT-pecypcChbl:

A.A.Camapckuin, E.C.Hukonaes. MeToabl pelweHns CETOYHbIX YPaBHEHWN -
http://eknigi.org/estestvennye_nauki/146927-metody-resheniya-setochnyx-uravnenij.html

BecnnatHas anekTpoHHas 6ubnunoteka. A.A. Camapckuii, A.B. I'ynuH, YucneHHble MeTonbl -
http://www.mat.net.ua/mat/Gulin-Chislennie-metodi.htm

HayyHas anekTpoHHas bubnuoteka - http://elibrary.ru/
PegepatuHas 6a3a Hay4Hoin uHdbopmaumm - http://www.scopus.com/home.url
ONEKTPOHHbIE pecypcbl naparenscTea - http:/link.springer.com/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHune gucumnnunHbl "MexaHuka MHOrogasHbIX cpe,u," npeanonaraeT Ncrnonb3oBaHne
cnepnywouero matepumalibHO-TEXHNYECKOro obecneyeHuns:
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Mporpamma omcumnnmHel "MexaHrka MHorogpasHbix cpeq”; 010800.62 MexaHuka 1 matemaTtnyeckoe mogennposanue; Nybamaynnud O.A.
npogoeccop, A.H. (zoueHT) Maso A.B.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

y4yebHble ayantopum Ans NpoBeneHNS NEKLUMOHHBIX U CEMUHAPCKUX 3aHSATUIA, KOMMbIOTEPHBIN Knacc ¢
yctaHoBneHHbiM naketom MATEMATUWKA 7.0 ¢ BO3MOXHOCTbBIO MHOTrOMOb30BaTENbCKOW paboThl 1
LEeHTPpan“30BaHHOro afMNUHNCTPUPOBAHNS.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuio 010800.62 "MexaHuka n maremaTnyeckoe MoaennupoBaHme" n NPogonio NOAroTOBKN
O6wwii npodouns .
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