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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 yuebHas oncumnnnHa BktodeHa B pasgen " M2.[0B.2 NpodeccnoHanbHbIin" 0CHOBHOM
obpaszoBartenbHoit nporpammbl 010800.68 MexaHuka 1 MatemMatmyeckoe MoAeNMpoBaHne n
OTHOCUTCA K AncumnamHam no eoibopy. Oceamsaetcs Ha 1 kypce, 1, 2 ceMecTpbl.

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:

PacwmdopoBka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL U
OK-1
(0bLWeKyNbTypHbIE crnocobHocTbo paboTaTb B MEXONCUUNNNHAPHOW KOMaHae
KOMreTeHuun)
OK-10 YMEHVEM Haxo04MTb, aHANM3NPOBaTb N KOHTEKCTHO
(OBLLEKyNbTYPHBIE obpabatbiBaTb MHPOPMALIMIO, B TOM YNCNIE OTHOCSILLYIOCS K
KOMNETEHLIN) HOBbIM 00N1aCTAM 3HAHWIA, HEMOCPEACTBEHHO HE CBA3AHHbIM CO
cgoepor NpodpeccnoHanbHOW [eaTenbHOCTH
OK-2 CcnocobHOCTbIO 06WAaTbCs CO creumanmcTaMmm n3 gpyrux
(0blWeKyNbTypHbIE o6nacTein Py
KOMneTeHuunm)
MK-10 CMOCOBHOCTbIO K COBCTBEHHOMY BUAEHUIO MPUKNIALHOMO
(MpOCPECcCHOHANEHbIS acrnekTa B CTPOrmx MaTeMaTVIl-IgCKI/IX doopm ﬁm oBKax
KoMMeTeHuunn) P PMynp
MK-15 CNOCOBHOCTBIO Pa3nnyHbIM 06pa3oM NPeacTaBnATh U
(npodheccunoHanbHble aganTupoBaTb MaTeMaTMyecKue 3HaHMs C Y4eTOM YPOBHS
KOMMNEeTeHL M) ayomTopumn
MK-4 CMOCOBHOCTbIO CO34aBatb M UCCnenoBaTb HOBbIE
(MpOCPECCHOHANEHbIS MaTeMaTnyeckmue MoLenn peanbHblX TEN N KOHCTPYKLNIA
KoMMeTeHuunn) P Py
MNK-6 CMOCOBHOCTBIO K HAXOXAEHMIO U3 ONPenensowmnx
(npodheccunoHanbHble 9KCMEepUMEHTOB MaTepumanbHbiX QOYHKLMIA (PYHKLMOHANOB,
KOMMNEeTeHL M) MOCTOSIHHbBIX) B MOAENSIX peanbHbIX TeN 1 cpen
MK-8
MEHneM nybnmyHo n TaBUTb TBEHHbIE HOBblE Hay4Hb
(NPOCDECCMOHANbHBIE yei J‘I:TaTIZ/I6 0 npeacta COOCTBEHHbIE HOBbIE HAy4HbIE
KOMMeTeHuunn) pe3y
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B pesynbTate 0CBOEHUS AMCLMNAUHBI CTYAEHT:

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb 1 FOTOBHOCTb:

B pe3ynbTate 0CBOEHUSI JAHHOW ANCLMNINHBI 00YYaloWNACS [ONXKEH:

1. NOHMMaTb OCHOBbI U OCOOEHHOCTN MEXAHMKN MHOrO(pasHbIX Cpes

2. obnagaTtb TEOPETUYECKMMM 3HAHNSIMU O MEXaHUKE MHOrogoasHbIX cpef

3. OpPUEHTMPOBATBLCS B OCHOBHbIX MONOXEHNAX MEXAHUKN MHOTO(Pa3HbIX CPe.

4. npnobpecTn HaBbIKM BbIBOJA OCHOBHBIX YPaBHEHWIA U MOCTAHOBKM, PeELleHns 3a4a4y B obnactu
MeXaHWKn MHorogpasHblx cpen.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpy[o0eMKOCTb AUCLMMNIIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 3a4eT B 1 ceMecTpe; ak3aMeH BO 2 CEMECTpeE.

CyMMapHo no aucumnianHe MoxHo nony4ntb 100 6annos, 13 HMX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYecTBO ANs Aonycka K 3a4eTy
28 b6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNINHE/ MOAYIO
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl un yachol
ay,oMTOpHOM paboThbl,

Paspen
Fvaorn T ) Texyiume chopMbl
N .D.I/IKIIL:)V‘IJ‘I'IVJLI;HE.I/ CeMecTplemectpa (B wacax) KOHTpONSA
neKu““nPaKT"“eCKMenaﬁopaTopHue
3aHATUA pa6°Tbl

Tema 1. MHorogpasHble
cpenbl. MHorogasHbIv
1.|[KOHTUHYYM. 1 1-2 2 4 0
["OMOreHHble 1

reTeporeHHble CMecen.

Tema 2. YpaBHeHue
OBUXEHUS
reTeporeHHon cpenbl C
pazoBbiMU
2.|nepexonamu. 1 3-6 2 4 0
YpaBHeHne coxpaHeHns
mMacc, MMnNynbcoB a3 u
SHeprnmu.

YCTHbI OnpocC

YCTHbI ONpocC
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Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N 'nuﬁﬁ""""HH/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Nekuunn

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

JomallHee
7-10 2 4 0 3agaHue

Tema 4. Mexdasosoe
B3aumonelncTeme B
rasoessecu. Bpewms
CKOPOCTHOW 1
‘IMexdpasHom
penakcaumu.
MonaomcnepcHble
rasoB3BecH.

Tema 5.
HecTtaunoHapHbliii
Tenno- n MaccoobmeH
5.lokono yactuubl nnu 2 1-4 4 6 0
Kannu B akyCTU4EeCKOM
none. MNpenenbHble
npouecchl.

Tema 6. JlnHenHas
Teopusi cnabbix
BO3MYLLEHNIA B
MOHOAMCMEPCHbIX
ra3oB3BeCsX.
IduncnepcnoHHble

"|3aBMCUMOCTW. 2 5-10 4 6 0
BonHoBoe uncno,
yacToTa, pa3osas
CKOPOCTb, OEKPEMEHT
3artyxaHus.
IMNynbCHbIE BOMHBI.

Tema 7. duHamuka
B3BELIEHHbIX YacTuLy, KOHTPONbHas
7.|[npun BUOpaLMOHHOM 2 11-14 4 6 0 pabota
BO30ENCTBUN B
aKyCTU4YeCKnX Nonsx.

KOHTPO/NbHas
11-16 2 4 0 paboTta

YCTHbI Onpoc

JomallHee
3agaHune

3a4ert

Tema . NIToroeas 1 0 0 0 9K3aMeH

" |dopma KoHTpONA

Tema . Toroesas 5 0 0 0 3K3aMeH
" |doopma KoOHTpONSA

NTtoro 20 34 0
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4.2 CopepXxaHume ONCLUMIUHDI

Tema 1. MHorocpasHble cpenbl. MHorodpasHbi KOHTUHYYM. [OMOreHHble U reTeporeHHble
cMecew.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MHorogasHble cpenbl. OCHOBHble onpeneneHus u npegnonoxexHus. NMoHaTne MHorogasHoro
KOHTMHyyMa. OCOBEHHOCTI ONNCAHUS TOMOTEHHBIX U reTEPOreHHbIX cMecei. Jmuddpy3noHHoe
npubnmnxeHne.

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

PaccMoTpeHue KOHKPETHbIX MateMatUYecknx Moaenelt MHorogasHbix cpen. lMNprems
MaTeMaTNYeCKOro ONMCaHNs rOMOreHHbIX 1 FTETEPOreHHbIX CMecei B AnNdpdy3MOHHOM NpubnmnxeHumn

Tema 2. YpaBHeHMe OBUXEHUS reTeporeHHon cpenbl ¢ oa3oBbiMM Nepexonamu. YpaBHeHUe
COXpaHeHUs1 Macc, UMNyNbLCOB has U IHepruun.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

YpaBHeHVe OBUXEHNS reTeporeHHon cpenbl C goasoBbiMU nepexogamn. YpaBHeHNE COXpaHeHUs
Macc 1 umnynbcoB pas. Pabota BHYTPEHHUX CUl. YPaBHEHMS SHEPrM 1 NpuToKa Tenna.

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

BblBO4 1 aHANM3 ypaBHEHWU COXPaHEHMS MacC 1 MMMYNbCOB dhas, YpaBHEHUI SHEepPrumn 1 npuToka
Tenna

Tema 3. F'MppomexaHNKa MOHOAUCNEPCHOWN 6eCCTONKHOBUTENbHO OAUCMEPCHON CMECH.
YpaBHeHUsi COXpaHEeHUsi Macc M UMNyNbcoB hpa3. O6beMHas KOHLEHTPaUus JUCNEPCHbIX
yacTuu, U napameTpbl CMECH.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

YpaBHEHUS TMAPOMEXAHMKMN MOHOANCNEPCHON 6ECCTONKHOBUTENBHO ANCMNEPCHON CMECH.
YpaBHeHUst coxpaHeHust Macc pas. YpaBHEHMS1 COXpaHeHNs nMMynbcoB oas. BnusiHne ob6bemMHoii
KOHLLEHTpauumn gUCnepcHbIX YacTuL, Ha napameTpbl CMecu. SPAEKTUBHASA BA3KOCTb CMECH.
KnHetuka cpazosbix nepexonos, goopmyna ['epua-KyHaoceHa-JleHrmiopa.

npaktnyeckoe 3aHsitne (4 4aca(os)):
PeweHne 3apay rugpomMexaHukm MOHOAUCNEPCHO 6ECCTONKHOBUTENBHO ANUCNEPCHON CMecK

Tema 4. MexdpasoBoe B3aumoaencTeue B rasosssecu. Bpemsi ckopoctHom MexdpasHom
penakcauuun. lNonaucnepcHbie ra3oB3Becu.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Mexdpa3oBoe B3aMMoLeNCTBME B ra3oB3BeCU. PaBHOBECHAS 11 3aMOPOXEHHAS CXEMbl Fa30B3BECENA.
Bpems ckopocTHO MexdpasHo penakcaummn.longucnepcHble ra3oB3BecK

npakTudeckoe 3aHsitne (4 yaca(os)):

PeweHne 3anay MexdasoBoro B3anMoencTBNS B ra30B3BeCSX. YYeT nongucnepcHocTun
ra3oB3Becen

Tema 5. HectaunoHapHbIv TEMIO- U MACCOOOMEH OKOJO YacTULLbl UK Kan/iu B aKyCTUYECKOM
none. NpepenbHbie NpoLecchbl.

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

Tenno- n MaccoobMeH 0KOJO YacTuLbl UK Kannu. OgEKTbl HECTALUMOHAPHOrO TeNo- 1
MaccoobMeHa Kannm B akyctudeckom none. MNMpenenbHole NpoLecchl Npv (oMKCMPOBaHHbIX YCNOBUSIX
BOANM OT Karnnu.

npakTnyeckoe 3aHsitne (6 4aca(os)):
PelweHune 3apay Tenno- 1 maccoobMeHa Kannm B aKyCTU4ECKOM rone.

Tema 6. JInHenHas Teopusi cnabbix BO3MYLLLEHMA B MOHOAMCNEPCHbIX ra30B3BECSX.
JducnepcuoHHble 3aBuUcMmMocTn. BonHoBoe 4yncno, 4actora, ¢pa3oBass CKOPOCTb, OEKPEMEHT
3aryxaHus. UMnynbCHble BOJIHbI.

JNIeKLMOHHoe 3aHsiTue (4 4yaca(oB)):

KTPOHHEBH
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NuHeliHas Teopus pacnpocTpaHeHnsi cnabbix BO3MYLLEHWIA B MOHOAUCNEPCHbIX ra30B3BECSIX.
LncnepcrnoHHbie 3aBUCMMOCTN. ACMMNTOTMK KOMMANEKCHOrO BOMIHOBOMO Yncna. 3aBUCUMOCTU
(©a30BOM CKOPOCTU N OeKPEMEHTa 3aTyxaHus OT YacToTbl. JuHamuka nMnynbCcHblX BONMH. Pacyet
CTPYKTYP YAAPHbIX BOMH CXaTus.

npakTtnyeckoe 3aHsitne (6 4aca(os)):

PacueT cTpyKTyp yOapHbIX BOSIH CXaTusi B IMHENHON TEOpMU pacnpocTpaHeHns cnabbix
BO3MYLLEHWIA.

Tema 7. [lnHaMuka B3BeLUEHHbIX YacTUL, NPy BUOpPaLMOHHOM BO34EUCTBUN B aKyCTUYECKUX
nonsx.

JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

JHamyKa B3BELWEHHbIX YacTuL, Npu BUOpaLMOHHOM BO3AENCTBUN B aKyCTMYeCKUX nonsix. Meton
ycpenHeHus ancpdpepeHumnanbHbiX ypaBHEHNI OBUXEHNS OUCNIEPCHbBIX YaCcTuL,.

npaktnyeckoe 3aHsitne (6 4aca(os)):
PeweHve aonddepeHumnanbHbIX ypaBHEHUI OBUXEHUS AUCNEPCHbIX YacTUL, METOA0M YCPeOHEHWS.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHOMN
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 1. MHorocpasHble
cpenbl. MHoroasHbIv
1.|[KOHTUHYYM. 1
["lOoMOreHHble n

reTeporeHHble cMecen.

Tema 2. YpaBHeHue
OBUXEHNSA
reTeporeHHon cpenbl ¢
pazoBbiMU
2.|nepexonamu. 1 3-6
YpaBHeHne coxpaHeHns
mMacc, UMNynbcoB ¢pas v
SHEeprumu.

{.o |noaroToska k 4

THbIM ON
YCTHOMY Onpocy ye onpoc

noaroToBka K

YCTHOMY OMpOCY 4 YCTHbIA OnNpocC

Tema 3.
M'mopomexaHuka
MOHOAMCNEPCHON
6eCCTONKHOBUTENBHO
ONCMNEePCHON CMECH.

3 YpaBHEHMS COXpaHEHNS y 2:10 zgﬂgﬂﬁgﬁg 8 JomalHee
‘(Macc n nmnynbcoB pas. 3apaHue
ObbeMHas sanaHns

KOHUEeHTpauus
ONCMEPCHbIX YacTuu, 1
napameTpbl CMeCH.

Tema 4. Mexdasosoe
B3aMMOOeNCTBMNE B
rasos3secu. Bpems
4 CKOPOCTHOM y
‘IMexdoasHom
penakcauum.
MonauncnepcHole
ra3oB3BeCW.

noaroToBka K
11-16 |KOHTPONbHOM 8
pabote

KOHTpONbHas
paboTa

KETPOHHBH
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 5.
HecTtaumnoHapHbliii
Tenno- n Maccoobmex
noaroToBka K o
5.{0K0M0 YacTuLbl nnu 2 1-4 oAroroska 8 YCTHbI ONpocC

Karnnam B akyCTM4eCKOM yCTHOMY Onpocy

none. MpenenbHble
npoLecchl.

Tewma 6. JlnHenHas
Teopust cnabbix
BO3MYLLEHWI B
MOHOOMCNEPCHbIX
ra3oB3BECSX.
6. LduncnepcnoHHble
3aBMICUMOCTW.
BonHoBoe 4ucno,
yacTtoTta, pasosas
CKOPOCTb, AEKPEMEHT
3aTyxaHus.
VIMAynbCHbIE BOSHbI.

Tema 7. duHamuka
B3BELEHHbIX 4acTuLL noaroToeka K
7.Inpu BN6paLMOHHOM 2 11-14 |KOHTpONbHOM
BO34ENCTBUN B paboTte

aKyCTMYECKUX NONsiX.

Wtoro 54

noaroToBska
2 5-10 |(nomawHero
3ajaHung

10 JomallHee
3a0aHne

12 KOHTPO/bHAS
paboTta

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

neKkuun ¢ NPUMEHEHNEM CPELCTB MyNbTMMeAMa, CamocToaTeNnbHas paborta (NporpaMmmpoBaHue) ¢
Ncnonb3oBaHneM y4ebHoro nocobust no kypcy MM, nabopatopHble 3aHATUS, KOHTPOMbHbIE PaboThI,
3ayerT, 9K3aMeH. B TeyeHne cemecTtpa CTyOeHTbl pelwaroT Habop MoaenbHbIX 3a4a4, yKasaHHbIX
npenogasaTteneM K Kax oMy nabopaTtopHoMy 3aHATMIO. B kaxoom cemecTpe npoBoasTcs
KOHTpOnbHbIE paboThbl (Ha nabopaTtopHbIX 3aHATUSX).

6. OueHOUYHble CcpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MHorocdpasHble cpeabl. MHoroca3sHbIn KOHTUHYYM. [OMOreHHble U reTeporeHHble
cMecen.

yCTHbIVI onpoc , npMMepHbie BOMPOCHI:

Yrto Takoe MHorogasHble cpeabl? OCHOBHblE onpeneneHms n npegnonoxexus. lNMoxartne
MHOrogpasHoro KOHTUHyyma. OCoBEHHOCTM OMMCaHNSI TOMOTE€HHbIX U FETEPOreHHbIX CMECEN.
Oncpdpy3noHHOe NpubnmxeHue.

Tema 2. YPaBHEHMe ABNXEeHUs I'ETepOI'EHHOVI cpenbl ¢ (ha3oBbIMM Nepexonamu. YPaBHEHMe
COoXpaHeHMus Macc, UMNynbcoB a3 N IHepruun.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:
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KakoBa cTpykTypa ypaBHEHWI OBUXEHNS FreTeporeHHol cpeapbl C pasoBbiMM Nepexoaammn?
3anucatb Ha [ocKke ypaBHEHUSI COXPaHEHUS Macc 1 MMNynbcoB ¢pas. [laTb MateMatnyeckoe
onvcaHune paboTbl BHYTPEHHNUX CUA. YTO BbipaxXatoT ypaBHEHNS! SHEPTMN 1 NpuToKa Tenna?
MoBepxHOCTU paspbiBa. TepMoanHaMmKa reTeporeHHo CMecu ¢ ha3oBbIMY NEPEXonaMM.
PaBHoBecHasi cMecb AByx cpean. MNpuBecTn NpuMepbl ra30B3BECU 1 XUAKOCTM C Ny3blpbKamu rasa.

Tema 3. F'MppomexaHMKa MOHOAUCTEPCHOWN 6€CCTONKHOBUTENbHO AUCMEPCHON CMEecH.
YpaBHeHUsi COXpaHeHUsi Macc 1 UMNynbcoB hpa3. O6beMHas KOHLEHTPaLus JUCNEPCHbIX
yacTuvu 1 napameTpbl CMecu.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

N3yunTb ypaBHEHUS rTMOPOMEXAHNKN MOHOAMCNEPCHOW 6€CCTONKHOBUTENBbHO ANCNEPCHON CMECH.
3HaTb OCHOBHbIE NMPEeANonoXeHnsa Teopun. Beinucatb ypaBHEHNS COXpaHEHNS Macc ¢oas,
COXpaHeHNs Macc Ha Mexas3oBor rpaHnLe, COXpaHeHNs UMMNYNbCOB (pad. 3anucartb cuny
LEeNCTByIOLLYI0 Ha OAUHOYHOE BKIIOYEHME CO CTOPOHbI Hecylwe doasbl. BnvsHne o6beMHoii
KOHUEHTpauumn ONCNepCHbIX 4acTuy, Ha aPPEKTUBHYIO BA3KOCTb CMECU. Y PaBHEHNS COCTOSHUS.
YpaBHEHNS TepMOONHAMNYECKOrO paBHOBECUS AMCNEPCHOM cMecu. KnHetrka ¢pasoBbix Nepexonos,
goopmyna 'epua-KyHaceHna-JTeHrmiopa.

Tema 4. Mexcdra3oBoe B3auMoaencTeme B rasaoe3asecu. Bpemsi ckopocTtHon mexcdhasHoun
penakcauun. NMongucnepcHble ra3oB3BeCHu.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

YpaBHeHMs rngpoMexaHkKm MOHOOUCMEPCHOW CMeCH naeanbHOro rasa c KanisMm unm yactmuamm
(rasoBaBecelt). YpaBHEHUS COXPaAHEHNS, COBMECTHOIO Oe0OPMUPOBAHNS N COCTOSAHUS dbas.
MaremaTnyeckoe MmonennposaHe MexdgasoBoro B3aMMoaericTeme B razos3secu. PaBHoBecHas n
3aMOpPOXEHHas CxeMbl ra3oB3Becei. Bpems CKOpoCTHOM MexpasHom penakcauumn. Yyet
NnonanCnepCcHOCTU ra3oB3BeCEN.

Tema 5. HectaunoHapHbIv TEMNI0- U MACCOOOMEH OKOMNO YacTULLbl UMK Kan/iu B aKyCTUYECKOM
none. MNpenenbHble NnpoLecchbl.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

ObTekaHune TBepLoit copepbl. BpaweHre cdpepuyeckort yacTuubl. BnnsHne HenoctynatenbHOCTU
noToka Bganu YacTtuupbl. BnmsHue pagnanbHOro ABuxeHUs okono cdepbl. HectaunmoHapHblie

30 peKTbI CMIOBOro B3aumoaencteus gpas. ObtekaHme kannu. BHyTpeHHe OBuXeHue 1
necpopmauns kanenb. YCTOMYMBOCTb CAREPMUECKUX MEX(PA30BbLIX rpaHuL. JpobneHune kanenb B
ra3oBblx MOTOKAxX. Tenno- n MaccoobMeH OKOMO YacTuLbl Uan Kanam. OEEKTbI HECTALMOHAPHOIO
TENno- U MaccoobmeHa Kannum B akyctuieckom none. MpeaenbHble NpoLecchl Npy OUKCMPOBaHHbIX
ycnosusx Boanu ot Kaniu.

Tema 6. JluHenHas Teopus cnabbix BO3MYLLEHUA B MOHOOUCNEPCHbIX FAa30B3BECAX.
AducnepcuoHHblie 3aBUCUMOCTU. BonHoOBOE 4ncno, yactora, pasoBasi CKOPOCTb, AEKPEMEHT
3atyxaHus. UMnynbCHbIe BOJHbI.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

XapakTepHble napaMeTpbl pacnpocTpaHeHnst cnabblx BO3MYLWEHWI B MOAMANCNEPCHbIX.
INTnHeapn3oBaHHbIE YPABHEHNSI ABUXEHNS U COCTOSIHUS. [ucnepcHble 3aBUCMMOCTU. ACUMMTOTUKM
KOMM/IEKCHOrO BOSTHOBOTO Yucna. 3aBUCUMOCTM ha30BO CKOPOCTM U AEKPEeMEeHTa 3aTyxaHus oT
yacToTbl. Cxema yapHO BONHOBOIO 9KCNepUMeHTa Onsi UCCNenoBaHWs BOJH B ra30B3BECSIX.
CTpykTypa cTaumMoHapHbIX yAapHbIX BOMH B ra30B3BECSIX U NapOo-KanenbHbIX cpeaax. Y paBHEHNS
CTauUMOHapHOro 0JHOMEPHOrO ABMXEHMSl. PaBHOBECHbIE NapaMeTpbl 3a BONHOW. ViccnenoBaHus
NONS MHTErpanbHbIX KPMBbIX OAHOMEPHOMO CTALMOHAPHOr0 TEeYEHMS ra3oB3BecU. PacyeT cTpykTyp
yLoapHbIX BONH cxaTnsi. OcobeHHOCTM CTPYKTYpbl YAAPHON BOMHbLI. HecTaumoHapHbie BONHOBbIE
TeyeHns rasosasecu. MeTon YMCNEHHOrO MHTErPUPOBAHMS YpaBHeEHWIA. Pacnan npon3BoibHOro
paspbiBa AaBNEHUS U TeYeHUsl B yaapHoi Tpybe. OTpaxeHne yaapHoii BONHbI OT HEMOABUXHOW
cteHkun. O pasneTe CnoeB XUAKOCTM NoL AeCTBMEM B3PbIBHbIX BOMH. Pasnet cnost ancnepcHbix
yacTuu nof OeiCcTBMEM B3pPbiBa.

Tema 7. IvHaMuKa B3BeLUEHHbIX YacTul, npum BI/I6paLIMOHHOM BO30eNCTBUN B aKyCTu4yeckux
nonsx.

KOHTpO/bHas paboTa , NpUMepHble BOMPOCHI:
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MocTaHoBKa 3a4a4m HeNMHeHbIX konebaHuin aucnepcHblx cucteM. MeTon ycpeaHeHns peleHms
OndodoepeHLManbHbIX YpaBHEHUA ABUXEHMS ANCNEPCHBIX YacTul. BubpaunoHHble ABMXEHMS YacTul
B MNOCKOW cTosiYel BonHe. BubpaumnoHHoe OBuXeHne Yactul B Nnockoi beryuwei BonHe. ddpdekT
rPynnMpoBaHnUs OUCMNEPCHbIX YacTul,.

Tema . UToroeasi popma KOHTpons
Tema . UTorosas doopma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy 1 9K3aMEHY:

BCE BUIbl TEKYLEro KOHTPONS yCreBaeMocT 1 arTectauum rno ntoram OCBOEHUS OUCLUMINHbI
oueHwusatotcst no 100-6annbHON PENTUHIOBOIN cucTeme, NPUHATON K KDY,

BOINMPOCHI K 9K3AMEHY

1. MHorogpasHble cpenbl. OCHOBHblE OnpeaeneHunst n npeanonoXeHus. NMoHsTe MHOrohasHoro
KOHTMHYyyMa. OCOBEHHOCTI ONMCAHUSi TOMOTEHHBIX U FreTePOreHHbIX cMeceit. Juddpy3noHHoe
npubnunxeHne.

2. YpaBHeHMWe LBMNXEHNS reTeporeHHon cpefbl ¢ pa3oBbIMK Nepexonamm. YpaBHEHNE COXPaHEHNS
Macc 1 uMnynbcoB pal. PaboTa BHyTPEHHMX cun. YpaBHEHNS SHEPTN 1 NpuToKa Tenna.

3. MoBepxHOCTM paspbiBa. TepMoaMHaMMKa reTeporeHHON CMec ¢ pa3oBbIMY Nepexonamu.
PaBHoBecHasi cMecb AByx cpef. [puMepbl ra3oB3BECH U XUAKOCTA C Ny3blpbkaMu rasa.

4. YpaBHEHMS rTMapoMexaHk MOHOAMCNEPCHO 6€CCTONKHOBUTENbHO ANCTNEPCHON CMECH.
OCHOBHble NPeanonoxeHusi. YpaBHEHUS COXpaHEHUst Macc (pas. Y paBHEHNSI COXPaHEHNS Macc Ha
MeXdpas30Boii rpaHMLe. YpaBHEHUSI COXpaHEHMsl MMMNYbCcoB goad. Cuna neicTaytowas Ha
OOVMHOYHOE BKOYEHME CO CTOPOHbI HecyLlen dhasbl. BnusiHne 06 beMHOM KOHLEHTpaLUmK
LOUCMNEPCHbIX YaCcTULL Ha NapaMeTpbl cMecu. DPIEKTUBHAS BS3KOCTb CMECH.

5. YpaBHeHue aHeprum goas. Mexdasosas pabota u TennoobMeH. YpaBHeHMs npuToka Tenna gas.
YpaBHeHUs COCTOSAHUSA. YpaBHEHNS TEPMOANHAMNYECKOrO PABHOBECUS OUCMEPCHON CMECH.
KnHeTuka dhasosbix nepexonos, goopmyna 'epua-KyHaceHna-JleHrmiopa.

6. YpaBHeHUs rugpoMexaHnkKn MOHOOUCMEPCHOM CMeCcH naeanbHOro rasa c Kannisamm nnm
yactuuamu (ra3os3seceit). YpaBHEHUS COXPaHEHNS, COBMECTHOIO AeddOPMUPOBaHMS U COCTOSHNS

has.

7. MexdasoBoe B3auMoLeNCTBNE B ra3oB3Becn. PaBHOBeCHas 1 3aMOPOXEHHAS CXEMbI
rasos3Beceil. Bpemsi ckopocTHOM MexdhasHom penakcauuun. Y4eT nonancnepcHoCTy ra3oB3BeECEN.

8. ObTtekaHue TBepaoi cgepbl. BpaweHune cgepnyeckoii Yyactuubl. BnnsiHme HenoctynatenbHOCTU
noToka Baanu Yyactuubl. BnnsHne paguanbHOro ABuUXeHUs okono cagoepbl. HectaunmoHapHble
3dodpeKkTbl CUNOBOro B3auMoaencTensa goas.

9. ObTtekaHue kannn. BHyTpeHHe OBMXeHne 1 gecpopmaums Kkanenb. YCTOMYNBOCTb CAEPUYECKNX
MexasoBbIx rpaHuu. JpobneHue kanenb B ra3oBbix MNOTOKAX.

10. Tenno- n MaccoobMeH OKONO HacTMLpbl UK Kanan. SpdeKTbl HECTALMOHAPHOrO TEMNO- U
MaccoobMeHa kannu B akyCTmyeckom none. lNpenenbHble NpoLecchl Npu (OMKCMPOBAaHHBIX YCNIOBUSAX
BOANN OT Kanw.

11. JlnHeHasa Teopus pacnpocTpaHeHns cnabbix BO3MYLEHNIA B MOHOAUCTEPCHbIX Fa30B3BECSIX.
JInHeapun3npoBaHHbIE YpaBHEHNS OBUXEHUS U COCTOSAHUSA. MexdhasHoe B3anMoOencTeme.
XapakTepHble BpeMeHa MexdasHoro B3anMoaencTBusS.

12. IncnepcuoHHble 3aBUCMMOCTN. ACUMMATOTUKM KOMMIEKCHOrO BOMHOBOIO Y1ucna. 3aBucuMoCTu
ha30BoI CKOPOCTM 1 LEKPEMEHTA 3aTyxaHust OT YacToThl. [Tpsmoe 1 obpaTHoe NnpeobpasoBaHue
dypbe. dnHammka NMNynbCHbIX BOMH.

13. JlnHeHas Teopus pacnpocTpaHeHnst cnabbix BO3MYLLEHWIA B MONNANCIEPCHbIX Fa30B3BECSIX.
XapakTepHble napameTpsbl. JInHeapn3oBaHHbIE YPaBHEHNS OBUXEHUS U COCTOAHUS. [lucnepcHble
3aBUCMMOCTW. ACMMNTOTMKN KOMMAEKCHOro BOMTHOBOIO Ymcna. 3aBUCMMOCTM 0a30BO CKOPOCTU 1
JeKpeMeHTa 3aTyxaHuns oT 4yacToThbl.

14. Cxema yoapHO BOMIHOBOrO 9KCNepUMeHTa ons uccnefoBaHns BofH B radoB3secsx. CTpykTypa
CTauMOHapHbIX yAapHbIX BOMIH B ra30B3BECSAX U Napo-KanenbHblX cpenax. YpasHeHUs
CTaunoHapPHOro OAJHOMEPHOrO OBUXEHUS.
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15. PaBHOBECHblE NapaMeTpbl 3a BONHOW. iccnenoBaHns Nonst UHTErpasnbHbIX KPUBbLIX O4HOMEPHOMO
CTaLUMOHAPHOro Te4YeHUsi ra3oB3Becu. PacyeT CTPyKTyp yaapHbiX BONH cxatms. OcobeHHOoCTH
CTPYKTYpPbl YOapHOW BOJHbI.

16. HecTaunoHapHble BOHOBbIE TEYEHMS ra3oB3Becu. MeTon YNCNEHHOIO MHTErPUPOBaHNS
ypaBHeHuiA. Pacnan npoun3BoNibHOro paspblBa LABNEHUS U TEYEHUS B yAapHOM Tpybe.

17. OTpaxeHne yoapHo BOMHbI OT HENOOBMXHOM CTeHKN. O pa3neTte CNoeB XMOKOCTU NoL
NEeNCTBMEM B3PbIBHbLIX BOMH. Pasnet cnos AMcnepcHbIX YacTul, nog AeNCTBUEM B3pbIBa.

18. [lnHamunka B3BELWEHHbIX YacTUL, NPU BUOPALMOHHOM BO3AENCTBUN B aKyCTUYECKMX MONSX.
MocTaHoBKa 3a4a4n HeNVHeEHbIX konebaHuii AmcnepcHbIx cucteM. Meton ycpeaHeHUs pelleHns
oncbcpepeHLManbHbIX YpaBHEHWIA OBUXEHUS OAMCMNEPCHBIX YaCTuWLL.

19. BubpaunoHHbIe ABUXEHNS YaCTuWL, B MIOCKON CTOSYel BonHe. BubpaumoHHoe ABMXEHNE YacTuL,
B MNOCKOW Berywein BonHe. OdhdekT rpynnmpoBaHns GUCNEPCHBIX YacTuL.

7.1. OcHoBHas nuTeparypa:

OC06eHHOCTN YNCNEHHON peann3aumm METOA0B PeleHns NPSMbIX U 0BpaTHbIX KpaeBbix 3a4ay
asporungpognHamukun, MapnaHos, PeHat ®aputosud, 2013r.

MexaHuka cnnowHoi cpenbl, Hurmatynux, Pobept Vickanaeposuy, 2014r.

1.Byxronbu, H.H. OcHOBHOI Kypc TeopeTnyeckoin mexaHunku. Y. 1: KnuHematuka, ctatmka, auHammka
MaTepuanbHOR TOYKK : y4ebHuK N3paTtenbctso: JlaHb, 2009. - 480 c. //
http://e.lanbook.com/view/book/32/

2.byxronbu, H.H. OcHOBHOI KypC TeopeTnyeckon MexaHuku. Y. 2: [lInHammka cucTemsl
MaTepuanbHbIX TOYEK : y4ebHuK M3patenbcTBo: NlaHb, 2009. - 336 c. //
http://e.lanbook.com/view/book/33/

3.Mewepckunii N.B. COopHUK 3aaay No TEOPETUHECKO MEXaHUKe: y4ebHMK VI3paTtenbcTBo: JlaHb,
2012. - 448 c. //nttp://e.lanbook.com/view/book/2786/

4. batb M.U., OxaHennnze IM.10., Kenb3oH A.C. TeopeTuyeckas MexaHuka B npumepax 1 3agadax.
Tom 1: Ctatmka n kuHemaTtumka: y4ebHuk Mapatenbcteo: JlaHb, 2013. - 672 c.
//http://e.lanbook.com/view/book/4551/

5.batb M.U., Oxanennaae IM.10., Kenb3oH A.C. TeopeTnyeckas mexaHvka B npuMepax u 3agadax.
2: OnHamuka: yqebHuk Magatenbctso: JlaHb, 2013. - 640 c. //http://e.lanbook.com/view/book/4552/

7.2. lononHutenbHasa nureparypa:

MognenvpoBaHue TypbyneHTHbIX TeYEeHUIA HecXuMmaemon xmaokoctn, Maso, Anekcanop beHumnaHosuy,
2007r.

MmopoavHamuka, Maso, AnekcaHap beHunaHosuy;lMoTawes, KoHcTaHTH AHOpeesuny, 2008r.
AkTyanbHble NpobneMbl MexaHky ChnowWHon cpeapl, MybaoynnuH, . A., 2006r.

1. ViBaHpaes A.U., Kytywes A.I'. HurmatynuH P.U "a3oBas auHammka MHorogoasHbix cpeg. Y napHble
N OEeTOHAUNOHHbIE BOMHbI B ra3doB3secsx // torm Haykn. MexaHuka xungkoctn n raza M.: BUHUTN,
1981, 1.16. ¢ 209-287.

2. dykc H.A. MexaHuka Aapo3zoneii. M.: N3g-so0 AH CCCP, 1955, 352 c.

3. MNybanpoynnmn O.A. [lnHamunka OBYXCBA3HbIX Napo-rasokanenbHblx cpeq. KasaHb, 13a-80
KasaHckoro matematunyeckoro obwectea, 1998, 153 c.

4. O.A. l'ybanoynnuH, A.A. Hukndpopos. AKyCTUYECKME BO3MYLLEHUS B CMECU XNOKOCTU C
ny3blpbkamun napa v rasa. Tennoguanka sbicokux temnepatyp. 2009. N 6

7.3. UHTepHeT-pecypcChbl:

A.A.Camapckuii, E.C.Hukonaes. MeToabl peweHns CETOYHbIX YPaBHEHWUIA -
http://eknigi.org/estestvennye_nauki/146927-metody-resheniya-setochnyx-uravnenij.html

BecnnatHas anekTpoHHasa 6bubnunoteka. A.A. Camapckuii, A.B. 'ynuH, YucneHHble Metonbl -
http://www.mat.net.ua/mat/Gulin-Chislennie-metodi.htm
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Hay4Has anektpoHHasi bubnuoteka - http:/elibrary.ru/
PegepatuBHas 6a3a Hay4HoI uHdbopmaumm - http://www.scopus.com/home.url
OneKkTPOHHbIE pecypcbl nanartensbcTea - http://link.springer.com/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncumnnnuHbl "Teopusa MHOrogoasHbix cpen” npeanonaraeTt UCnonb3oBaHUE CReaywero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON YyNpaBneHns, OCHaWeHHas
COBPEMEHHBIMX CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EHNS 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEANIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMAaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/IOYAoLWeN Tay-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOHaNbHbIn KOMMbIOTEP
(C TexHUYecknMmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHSAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, 1 CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. [Npenonasarenb MMeET BO3MOXHOCTb NErko
yrnpaBnsiTb BCE CUCTEMOWN, HE OTXOAS OT TPMOYHbI, YTO NO3BONSIET NPOBOAMTDL NEKLMN, NPaKTU4eckmne
3aHATUSA, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4vatowmxcs B yaoOHON 1 AOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus TakXke oCHaleHa WupoKOnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOrpaMMHoOe obecneyeHue.

y4yebHble ayantopum Ans NpoBenEeHUS NEKLUMOHHBIX U CEMUHAPCKUX 3aHSATUIA, KOMMbIOTEPHBIN Knacc ¢
yctaHoBneHHbiM naketom MATEMATUWKA 7.0 ¢ BO3MOXHOCTbBIO MHOTrOMOb30BaTENbCKOW PaboThl 1
LEeHTPanM30BaHHOro afMUHNCTPUPOBAHNS.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHntio 010800.68 "MexaHuka 1 MaTtemaTn4yeckoe MoLennmpoBaHe" n MarmcTepckonm
nporpamme MexaHvka XuOKOCTW, rasa v nnasmbi .
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Mporpamma omcumnnmHel "Teopus MHorogasHbix cpea”; 010800.68 MexaHuka 1 mateMatudeckoe Moaenmposanue; Nybanoynnun O.A.
npogoeccop, A.H. (zoueHT) Maso A.B.
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lNy6anoynnvH [O.A.

Maso A.b.
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