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PABOYASI IPOI'PAMMA JIMCHUTIJIMHDBI
Mojeqin CIIOIHBIX MHOTOKOMITIOHEHTHBIX Cpet

Hanpasaenne noarorosku 15.04.03 Hpunkaaanas mexanuka
(BbluncanTenbHas MeXaHHKa W KOMIbIOTEPHbIA HHKHHUPHHT)

q)()l),\l‘d NOATrOTOBKH OY1HAas

kype |. cemectp |

JAeKunn 36 (vac.)

NpakTHUECKUE 3anaTus 36 vac.

nabopatopbie paboTbl 0 vac.

B TOM 4MciIe ¢ ucnosb3oannem MAO ek, 6/np. 6/1a0. 0 vac.
BCErO 4ACOB ayJAWTOPHON HArpY3Kku 72 (uac.)

B TOM uncsie ¢ uenonbzopannem MAQO 12 vac.
camocTosTelbHas padora 72 (uac.)

Kypcosas padoTa / KypeoBOH NPOCKT: HE NPE/1yCMOTPEH
IKIAMEH: HE MPe/LyCMOTPEH

3auer: | cemecTp

PaGouas nporpavma cocragiena B cootBercTun ¢ Tpebosannsmu MDeaepanbHOro rocy1apeTBeHHoro
00pa3oBaTENLHOIO  CTaHaapTa 1o HANPaBICHHIO  NOATOTOBKH 15.04.03 Tlpuknaanas mexaHuKa
YTBEPAJICHHOTO NpHKa3om Mununcrepersa odpasosanns u Haykn PO or 07.07.2015 Nel2-13-
1282

PaGouas nporpamma 00Cy7K/ICHa Ha 3aceiaHnn oTaenenus ManHOCTPOEHUs . MOPCKOH TEXHHKH M
rpancnopra npotokosn Ne 5 o1 «29» ansaps 20211,
JlupeKTop OTAeNeHUs K. T.H.,I01eHT | pubnunmyenko M.B.

Cocrasurenn - A0KTOp (huz.-mat. Hayk. mpodeccop H.A. Jlyuenko



ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PIIJ{

I. PaGouasi mporpaMma nepecMoTpeHa Ha 3acelaHUH OTHAeeHUS:

IIpoTokomn oT « » 20 1. Ne

JlupexTop oTneneHus

(moamuce) (1.0. dammnus)

Il. Padouasi mporpaMma nmepecMoOTpeHa HA 3aCeJaHHH OT/EJIeHHs:

IIpoTokomn oT « » 20 1. Ne

HupexTop oTaeneHus

(moamwcp) (1.0. damumus)

I111. Pagouyas mporpaMma nepecMoTpeHa Ha 3aceJaHUU OT/IeJIeHHA:

[IpoTokoi oT « » 20 1. Ne

JupekTop oTaencHus

(moamuce) (1.0. ®amumnms)

V. PaGouass mporpaMMa mepecMOTpeHa Ha 3aceaHUH OTHAeNeHNS:

IIpotokomn oT « » 20 1. Ne

Jupexrop oTaeneHus

(oammcp) (1.0. damumus)



Ieau u 3a1a4u 0CBOEHUS TUCITUNJIMHBI

VYyebnas mucnmmuiiHa «MOJENN CIUIONIHBIX MHOTOKOMIIOHEHTHBIX CPEI»
npeaHa3HavueHa sl CTyIeHToB 1 Kypca, oOydaromuxcs no Harnpasienuto 15.04.03
«IIpukmamnas MexaHWKa», MarucTepckas mporpamMma «Maremarndeckoe W
KOMITBIOTEPHOE  MOJICIUPOBAHME MEXaHUYECKMX CHUCTEM H  IPOILIECCOBY.
JlucuuninHa BXOAUT B YHCIO OOS3aTENIbHBIX JUCHUIUIMH BapUaTHBHOW YacTH
podecCuoHaTEHOTO LUKJIA. Juciurnaa «Mopgenu CIUIOLIHBIX
MHOTOKOMITOHEHTHBIX CpE/I» JIOTMYECKH M COAEpP>KAaTEIhbHO CBS3aHA C TaKWMU
KypcamMu Kak «MoJeaupoBaHUe MPOIECCOB TEII00OMeHa», «BhraucauTenpHbIC
METOJBl B TPHUKIAJHON MEXaHUKe», «BBIYMCIUTENbHAS THIAPOIUHAMUKAY,
«BpruncnuTenbHas MEXaHUKA U KOMITBIOTEPHBIN HHXUHUPUHTY.

OO6miasi TPyJOEMKOCTh OCBOCHHSI JUCIUIUIMHBI COCTaBISET 4 3a4eTHBIX
enuHuIpl, 144 yaca. Y4eOHBIM IJIAHOM MIPETYCMOTPEHBI JIEKIIMOHHBIEC 3aHATHs (36
4acoB), MpakTUYeckue 3ansATus (36 yacoB), camocTosiTebHas pabora crynenra (72
yaca). Jlucuuminaa peanusyetcs Ha 1 Kypce maructpaTypsl B 1 cemectpe.

llens: paTh mnpencTaBICHHE O MATEMATHUYECKHX MOJECNAX, KOTOpHIE
MOYUHSIOTCS OOIIMM CBOWCTBAM M 3aKOHAM JIBFDKCHHSI Pa3IUYHBIX CIIJIONIHBIX
cpen (KUAKUX, ra3000pa3HbIX, 1ePOPMHUPYEMBIX TBEPIbIX, MHOTOKOMITOHEHTHBIX )
C Y4ETOM (PU3UKO-MEXAHUYECKUX CBOMCTB MAaTEPHAJIOB dTUX CPEI.

3amaun:

 Jlarp  memocTtHOe  mpenacTtaBicHHe 00  oOmMX ~ CBOMCTBaX |
3aKOHOMEPHOCTSX  Pa3dWYHBIX  CIUIOIIHBIX  cped, B TOM  YHCIe
MHOTOKOMITOHEHTHBIX.

* KnaccudunupoBats BCTpeUarmuecss B MPUPOJE CIUIONIHBIE CPEIbI TIO
TATIAaM C TEJNbI0 KOPPEKTHOTO TMPUMEHEHHUS Pa3IMYHBIX OIMPEIACIISIONTNX
COOTHOIICHUM, TPUCYIIIUX ITUM CpPEJaM.

* CdopmupoBaTh  yMEHHE  COCTaBJIATh  MAaTEMAaTHYECKHE  MOJEIH
IIPOCTEUIINX SIBJICHUH U IPOLIECCOB B CIUIOLIHBIX Cpeaax.

* CdopmupoBaTh YMEHHE CTaBUTh M PEIIATh MPOCTEHITNE MPUKIATHBIC

3ala4 MCXaHNKH MHOT'OKOMIIOHCHTHBLIX CILIOIIHBIX CPCACTB.



* JlaTb METONMKY, TIO3BOJISIONIYI0O CBOOOAHO H3y4yaThb pa3IUYHBIC
JUCUUIUIMHBI, COCTABJISIOIIME IMOAPA3AEIIbl MEXaHUKH CIUIOIIHBIX Cpel (B TOM
quclie, TUAPOA’POMEXaHUKY U MEXAHUKY JIe(POpMUPYEeMOro TBEpIOro Teia).

* Pa3BuUTH TOrMYECKOE MBIIUICHUE.

JIns  yCHEmIHOro  M3YYEHHs  JUCHUIUIMHBI  «Mozaenn  CIUIOLIHBIX
MHOTOKOMIIOHEHTHBIX Cpell» y OOydYarommxcsl AOJKHBI ObITh Cc(HOpMUPOBaHbBI
CJIEAYIOIIUE IPEABAPUTEIBHBIE KOMIIETCHIIN:

CIIOCOOHOCTh ~ BBISIBJISAITH ~ CYIIHOCTh ~ HAay4YHO-TEXHUYECKUX  MpoOJeM,
BO3HHKAIOIIMX B X0Ji€¢ MPO(ECCHOHATBHON NeATEIbHOCTH, U MPUBIEKATHh IS MX
pELIEHHs] COOTBETCTBYIOIINI (PU3UKO-MAaTEMAaTUUECKUI allrapar;

TOTOBHOCTh BBINOJIHATH PACYETHO-IKCIEPUMEHTaIbHbIE pAaOOThl U pellaTh
HAayYHO-TEXHHYECKHE 3aJayd B 00JIaCTU MPUKIATHON MEXaHUKM Ha OCHOBE
JOCTH)KCHUM TEXHUKH M TEXHOJIOTHMM, KJIACCHYECKHX M TEXHUYECKUX TEOpUH H
METOJI0B, (PU3NKO-MEXaHUYECKUX, MAaTEMaTHUYECKUX U KOMIIBIOTEPHBIX MOJIEIIEH,
00Ja1aroIMX BBICOKOW CTETEHbIO aJIEKBATHOCTU PEAJbHBIM MPOLIECCaM, MalllMHAM
Y KOHCTPYKIIUSIM;

CIIOCOOHOCTh Y4YacTBOBAaTh B NPOEKTUPOBAHWM MAIIMH U KOHCTPYKLHHA C
HeNnblo  00ecreYeHus: UX NPOYHOCTH, YCTOMYMBOCTH, JOJTOBEYHOCTH U
0e30macHOCTH, 00eCNeUYeHNs HAJEeKHOCTH U M3HOCOCTOMKOCTU Y3JIOB U JeTajei
MaIIIVH;

CIIOCOOHOCTh ~ BBIMOJHATh  PACUETHO-IKCIIEPUMEHTANIbHBIE pabOThl MO
MHOTOBAPMAHTHOMY  aHAJIM3y XapaKTEPUCTUK KOHKPETHBIX MEXaHUYECKHX

0O0BEKTOB C HECJIbI0 ONITUMHU3AIINH TCXHOJIOTHUYCCKUX ITPOLCCCOB.

B pesynbrare m3ydeHHs] NaHHOM NUCHUIUIMHBI Y CTYAEHTOB (OPMUPYIOTCS

cieayrolme mpodeccruoHagbHble KOMIETEHIIUU (PJIEMEHTHI KOMITETCHITU).

Koa u popmynuposka Jtanbl GOpMHPOBAHMA KOMIIETCHIIMH
KOMIIETEeHIIHHU

OK-1 — criocoGHOCTD 3naer JOCTHOKEHUS 3apyO0eXHOM HayKH U TEXHUKHU B 00J1aCTH

TBOPUYECKH MEXaHUKH CIUIOLIHBIX MHOIOKOMITIOHEHTHBIX CpeL

aJalITHpOBaTh Vmeer allanTHPOBATh JOCTHXKEHUS 3apyOeKHOW HAYKU U

AOCTHKCHMA TEXHUKH B 00JaCTH MEXaHUKH CIUTONTHBIX




3apyOeKHON HAYKH,
TEXHHUKH U
00pa3zoBaHMs K
OTEYECTBEHHOMN
MPAKTHUKE, BBICOKAs

MHOT'OKOMIIOHEHTHBIX CpeJl K OT€YECTBEHHON
MPaKTUKE

CIIOCOOHOCTBIO TBOPUYECKU AANTUPOBATH TOCTHUKCHHS
3apyOeKHON HAYKH U TEXHUKHU B 00JIaCTH MEXAHUKH

Bnaneer
CTCIICHD CILJIOIIHBIX MHOTOKOMIIOHEHTHBIX Cpel K
1poecCHOHATLHOM OTEYECTBEHHOU MPaKTUKE
MOOMJIBHOCTH
COBPEMEHHBIC METO/IbI HCCIIEIOBAHNUS B 00JIaCTH
3HaeT MEXaHHUKH, OCHOBHBIE IOAXOIbI B MEXaHUKE
OK-5 — cnocoGHOCTB CILTONTHBIX CPEL
TEHEPHUPOBATH UJICH B MIPOBOJIUTH OTOOP MaTepHalia, XapaKTEPUIYIOIIETO
Hay4YHOU U YmMmeer HAy4YHBIC JOCTHKCHHS C YUETOM CIIeU(DUKH
npodecCuoHAITbHON HaIpaBJICHUs MTOATOTOBKU
ACATEIILHOCTH CIIOCOOHOCTBIO K CAMOCTOSTEILHOMY O0YYEHHIO 1
Bnaneer MIPUMEHEHHUIO TOJTYYEHHBIX HABBIKOB JIS pa3pabOTKu
HOBBIX METOJIOB MCCJIEIOBAHUS
OCHOBHBIC ITOHSATHS U IMOAXOIbI K ONMUCAHUIO (PHU3HKO-
OK-8 — criocobHoCTs k| SHAET TEXHUYECKUX MTPOLIECCOB METOJaMU MEXaHUKH
a6CTPaKTHOMY CILIOIIHBIX Cpe
MBIIUIEHUIO, Vieer CTPOUTH U UHTEPIPETUPOBATH MATEMATHUCCKUE
00001IeHUI0, aHATH3Y, MoJIeNN (PU3NIECKUX MTPOIIECCOB
CHCTCMaTH3allNH 1 MaTeMaTHYECKUM aIllapaToM, JIEKAIIUM B OCHOBE
HPOTHO3UPOBAHHIO Bnageer | Mojesieii CIUIOIIHBIX CPE M CIUIONIHBIX
MHOTOKOMITOHEHTHBIX CpeJl
COBpEMEHHBIE MPOOIEeMbl GU3UKU U TEXHUKH B
3HaeT 00J1aCTH MEXaHUKH CIUTOIIHBIX CPEJl U CIUIOMIHBIX
OIIK-1 — crocoBHOCTE MHOTOKOMIIOHEHTHBIX CPEJI
(dbopMynupoBaTh LETH U CTaBUTH 337]a4d U pa3padbaTeIBaTh MPOTPaMMy
3aJIa4d UCCIICIOBAHMUS, HCCJIeI0BaHMs, BRIOUPATh aJIeKBaTHBIEC CITIOCOOBI 1
BBISIBJISITH IPUOPUTETHL | YMeEeT METO/JIbI PEIIeHUs 3a1a4, aHATU3UPOBATh,
penieHus 3aaad, HHTEPIPETHPOBATH, MPEIACTABIATH  PUMEHSTh
BBIOMpATh U CO371aBaTh MOJTy4YEHHBIE PE3yIbTaTh
KPUTEPUU OIICHKU COBPEMEHHBIMH METO/IaMHU PEIICHUs 3a]]a4 MEXaHUKHU
Bnaneer CIUJIOIIHBIX CPEJl, B TOM YHUCJIE CTUIOITHBIX
MHOTOKOMIIOHEHTHBIX CPEJI
[IK-1 — crmocobHOCTb OCHOBHBIE TEHJICHIINH Pa3BUTHS B 00JaCTH MEXaHUKHU
BBISIBJIATD CYIIIHOCTh 3Haer CINIOIIHBIX CPE€A U CINIOIMIHBIX MHOTOKOMITIOHCHTHBIX
Hay4YHO-TEXHUYECKUX cpea
npoGiem, MIPUMEHSTh NOJYYEHHBIE 3HAHUS JIJT PEIICHUS
BO3HHKAOMMUX B XOHC Vmeer KOHKPETHBIX BBIYMCIMTCIIBHBIX 3a4a4 MECXaHUKHA
po(HheCCHOHATBLHOM CIUTOIIHBIX CPEJl U CIUIOMIHBIX MHOTOKOMITOHEHTHBIX

ACATCIIBHOCTH, U

cpen




MIPUBJIEKATH JIJIST UX
peuieHus
COOTBETCTBYIOLIUN
¢buzuko-
MaTeMaTHYEeCKUI
amnmnapar,
BBIYMCIUTENbHEIE
METOJIbI U
KOMITHIOTEPHBIC
TEXHOJIOTHH

COBPCMCHHBIMH MCTOAAMHU PCUICHUA 3a1a4 MCXaHUKHU
Bnaz[eeT CINIOIIHBIX CPEA, B TOM YHCJIC CIIIOIITHBIX
MHOT'OKOMITOHCHTHBIX CPECI

I[JISI q)OpMI/IpOBaHI/ISI BBIINICYKA3aHHBIX KOMHGTCHHI/Iﬁ B paMKaX IUCHUIIINHBI
((MOI[GJII/I CINIOIIHBIX MHOI'OKOMIIOHCHTHBIX CpCIa»» HPUMCHAIOTCA CJICAYIOIINC
MCTOIbI AKTHUBHOTI'O 06yLIGHI/I5[ - (ICKIOUA HpGCC-KOH(i)epeH]_II/IH» JIIA

TGOpGTI/I‘{CCKOﬁ 9aCTH KypCa U «AUCKYCCHA» OJIA ITPAKTUICCKUX 3aHATHUI.

|. CTPYKTYPA U COJEPXKAHUE TEOPETUYECKOMN YACTHU KYPCA

JlekuuonHble 3aHATHA (36 YacoB)

Paznen |. OcHOBHbIE NOHSATHS MEXAHMKHU CIUIOIIHBIX Cped, Havaja
KnHeMaTuKHu (12 yacoB)

Tema 1. IllpeaMer MeXaHUKHM CILUIOIIHBIX cpe (3 yaca)

[Tonsitue cmyomHoOM cpeasl. TBEpHOE TENMO, KUIAKOCTh, Ta3, IUIa3Ma.
JlarpanxeB 1 DUIEpOB NOAXO0M K ONMMCAHUIO JBHXKEHUS CILUTOIIHOM cpenbl. [TonHas
(uHIMBUAYyaNbHAs, CyOCTaHIIMOHAIbHAs), MECTHas (JIOKaJbHasi) U KOHBEKTUBHAS
MIPOU3BO/IHASI IO BPEMEHHU.

Tema 2. OCHOBBI BEKTOPHOT'0 M TEH30PHOT0 aHau3a (3 yaca)

KoBapuanTHble ¥ KOHTpaBapuaHTHbIE BeKTOpbl Oasuca. KoBapuaHTHbIE U
KOHTpaBapHaHTHbIE KOMIIOHEHTbI BEKTOpOB. Ten3opel. IloBepxHOCTH YpOBHA.
[IpousBoanas no HampasieHuto. ['paguent. KopapuantHoe auddepeHiupopaHue.
BekTopHbie JIMHUY, JIMHUH TOKA, TPACKTOPUHU. BEKTOpHBIE MOBEPXHOCTH.

Tema 3. OcHOBHBbIE IPUHIMUIIBI ONUCAHNS AepopMupoBaHus (3 yaca)

HedbopmupoBanue cruomHoM cpeabl. Tenzopsl naeopmauuii [I'puna wu

Anbmancu. Bekrop mepememienuii. TeHzop ckopoctelt aedopmaruii. Buxpsb.



®opmyna Komm-I'enemronbua.  JluBepreHuus. CKOPOCTh  OTHOCHUTEIBHOIO
o0BéMHOTO pacmmpenus. [lorermnuan. [loTeHuanpHOE TBIKEHNE.

Tema 4. OcHOBHBIE KHHEMATHYECKHE TeopeMbl (3 yaca)

Hupkymsus. Teopema Crokca. KuHemarnueckass teopema I'enbMrosibLa.
Teopema Octporpaackoro-I'aycca. @opmyna auddepeHuupoBaHusl 0 BPEMEHU
UHTETpajia, B3STOr0 MO TMOABIXKHOMY 00bEMy. KuHemarmueckas Teopema

KenanBuHa.

Paznen Il. Hauvana nuHaMuKHM, 3aKOHBI COXpPaHeHWsl, NpocTellne
MO/IeJIM CTUIOIHBIX cpe (12 yacoB)

Tema 1. 3aKoHBI COXpaHEHHUS MACChI, HMITYJIbCA 1 MOMEHTA UMITYJabca (4
yaca)

O 3akoHax coxpaHeHuss W Teopeme HErep. 3akoH COXpaHEHHsS] MAacChI.
YpaBHeHUE HEPA3PBIBHOCTU. 3aKOH COXPAHEHHMS KOJIMYECTBA  JIBHXKCHUS
(umnyneca). @opmyna Komm st BekTopa HampsbkeHud. TeH30p HampsiKeHUn.
Hudbdepennnansioe ypaBHEHUE JBWIKEHUS. 3aKOH COXPAaHEHHMs] MOMEHTa
KOJIMYECTBA JIBUKEHUS.

Tema 2. IIpocTeiimme Moeu )KUAKOCTEH U ra3os (3 yaca)

Texkyuects. XKugkoctu u rasel. JlaBinenuwe. MaeanbHble KUIKOCTH W Ta3bl.
VYpaBuenne Ounepa. [Ipocreiiline MaTeMaTUYECKUE MOJIENINA KUJKOCTEH U Ta30B.
baporponHOCTE. ['paHnuHBIE YyCIIOBUS I JKMAKOCTEM M Ta30B. YCIOBUE
HEMPOHUIIAEMOCTH. Y CJIOBUE MPUIUITAHUS.

Tema 3. 3aKoH coXpaHeHUsI JHEPTUHU U CMeKHbIE BONPOCHI (3 yaca)

Teopema xuBbBIX cun (ypaBHEHHE KHHETHMYECKOW »dHepruu). Paborta
BHYTPEHHHMX ITOBEPXHOCTHBIX CHUJI. 3aKOH COXpPAaHEHHSI SHEpPruu (MEepBHIA 3aKOH
TepMOJAuHaMUKK). BekTop mnmoToka Termia. 3akoH TEIIONpOBOAHOCTH Dyphbe.
Judbdepennnansuoe ypaBHEHHUE SHEPTUH. Y paBHEHUE MPUTOKA TeTuia (YpaBHCHHE
BHyTpeHHel aneprun). @opmysna Maiiepa. Anuabara Ilyaccona.

Tema 4. Bropoii 3aKoH TepMoAMHAMMKH (2 yaca)



3aKOH COXpaHEHHUs SHTPONUM (BTOPOW 3aKOH TEepMOAMHAMUKH). BTopoi
3aKOH TEPMOJAMHAMUKH Ui WHAMBUAYAIBHOTO O0bEMa CIUIONIHOW Cpeibl.

Huddepenunansuoe ypaBuenue sutponuu. Hepasencrso Kiaysuyca.

Paznen I11. MexaHuka CILUIOIIHBIX reTeporeHHbIX cpes (12 yacos)

Tema 1. OcHOBBI MOAeTHPOBAHUSI CIVIONIHBIX reTeporeHHbIX cpen (6
4acoB)

MexaHuka MHOTOCKOPOCTHBIX KOHTHHYYMOB. (OCOOEHHOCTH ONUCaHUs
TOMOTE€HHBIX M TE€TEPOTEHHBIX CMECE. 3aKOH COXPAHEHUS MacCChl CIUIOIIHOMN
reTEPOreHHOM Cpefbl. YPAaBHEHHE JIBHXKEHHSI T€T€POreHHOM cpenbl ¢ (ha30BbIMU
nepexogamu. TepMoarHaAMUKa FETEPOTreHHOM cpeibl ¢ (ha30BBIMU MEPEXOIAMHU.

Tema 2. IIpocTeiimme Moe/ M CIVIOIIHBIX TeTEPOreHHBIX cpef (6 YacoB)

[IpoCTpaHCTBEHHOE OCPEIHEHHUE B MEXAHUKE JUCIEPCHBIX CMECEM.
YpaBHEHUsI COXpaHEHUs JI1 MOHOJHUCIEPCHBIX CMECEH. YPaBHEHHUS MEXAaHHKU

MIOPUCTHIX cpel. MonennpoBanne "KUIAIMUX" WIK ICEBIO0KKEHHBIX CIIOEB.

1. CTPYKTYPA U COJEPXKAHUE TIPAKTUUYECKOW YACTH
KYPCA (36 yacos)

3ansaTus 1, 2. JiijiepoBbl U JarpaHxkeBbl KoopAuHaThl. KoBapnanTHbIe 1
KOHTPaBapUAHTHBIE BEKTOPbI 0a3uca (4 yaca).

1. BelmucaTte HEKOTOPBIE BBIPAXKEHUS C WHAEKCAMH, MCHOJb3YS YHCIIOBBIE
3HAYCHUS MHJIEKCOB, a HE UX OYKBEHHbIC 0003HAYCHUS.

2. Pacrimcarb KOMIIOHEHTBI YCKOPEHHs MpPH DSWIEPOBOM ONWCAHUM B
JEKApTOBOM CHCTEME KOOPAMHAT.

3. Jloka3aTb, 4TO KOHTpaBapHaHTHbIE BEKTOpHI Oa3uca HampaBlEHbI 110
HOPMAJISIM K KOOPAUHATHBIM OCSIM.

4. [oxa3aTb, 4TO B JEKAapTOBOM CHCTEME KOOPJIWHAT KOBApUAHTHBIE W
KOHTpaBapHaHTHbIE BEKTOPHI 0a3uca COBMAIA0T.

Bausatuas 3, 4. Tensopnl. JuddepennuajibHbie  onepaTopbl.

KoBapuantnoe nudpepenunpoanue (4 yaca)



1. Jloka3atb, 4TO JtO0OM TEH30p BTOPOTO paHra MOXKHO €IWHCTBEHHBIM
00pa3oM pa3ioXKUTh HA CyMMY CUMMETPUYIHOTO U aHTHCUMMETPUYHOTO TEH30POB.

2. Beipa3uTh HHBapUAHTHI TEH30pA YEPE3 €TO0 IIIaBHBIE KOMITOHEHTHI.

3. Pacnimcars rpaauMeHT, NDMBEPIEHIUIO U POTOP B JIEKAPTOBOM CHUCTEME
KOOpAUHAT.

4. Onpenenutb, SBISAOTCS 7u cuMBOJIbI Kpuctoddenss kommnoHeHTaMu
TEH30pA.

5. DBblUHCIUTE  BBIp@XEHHE JUII  KOBApUAHTHOM  INPOU3BOJHOW  OT
KOBapHUaHTHBIX KOMIIOHEHT BEKTOpA.

3ansaTus 5, 6. lepopmupoBanue criomHoii cpeabl. Buxpesoe aBukenne
(4 gaca)

1. loxazatb cpopMyaupOBaHHBIC B JICKIUAX YTBEPKIACHUS O MEXaHUYECKOM
CMBICIIE KOMIIOHEHT T€H30pOB Jehopmaliuii B cirydae Maybix aedopMariui.

2. PaccMoTpeth 3amauy 00 OAHOPOJHOM OJHOOCHOM pAaCTSKECHUHU, HAWTHU
OTHOCUTEIbHOE U3MEHEHNE 00bEMA B 3TOM CIIydae.

3. IlpuBectn mTpuUMEp BHUXPEBOTO TEYEHUS C  MNPSAMOJIUHECUHBIMU
TPACKTOPHUSIMHU.

4. Tlpusectu npuMep O€3BUXPEBOTO TCUCHUSI C KPYTOBBIMU TPACKTOPHSIMHU.

3ausTusa 7, 8. 3aKoHbI COXpaHEHHUs1 MACChl M UMITYJIbca (4 yaca)

1. Hammcatep 3aKkOH COXpaHEHHs MacChl JJIsi KOHEYHOI'O HEIMOJABHKHOTO
IPOCTPAHCTBEHHOTO 00bEMa, Uepe3 KOTOPBIM MPOTEKAET Cpea.

2. HamucaTh ypaBHEHHE HEPa3pbIBHOCTH ISl MOTEHIUAIBHOTO JBUXKCHUS
CKUMAeMOW M HEC)KMMAEMOU Cpe/lbl B BUJIE YPABHEHUE JJISI IOTECHIMANA.

3. Pacmmcare muddepeHmanbHOoe ypaBHEHUE IBWIKEHUS B JIEKApPTOBOM
CUCTEME KOOpMHAT.

4. PacniicaTh ypaBHEHUE Diliepa B I€KapTOBOM CUCTEME KOOPJIUHAT.

3anatus 9, 10. Ilpocreiilnne MaTeMaTHYeCKHEe MOJEJIH KUAKOCTEd M
ra3zoB. 'mapocraruka (4 yaca)

1. ITonyunTh ypaBHEHUE PABHOBECUS TEKYUEH CPEIIbI.



2. IloxyunTh HEOOXOAMMOE YCIOBHE Ha TOJIE CHJI, P KOTOPOM BO3MOKHO
PAaBHOBECUE TEKYUYEU CPEJIBI.

3. Jloka3aTh, 4TO MpH PaBHOBECHUU B TMOTEHIMAJIHLHOM IIOJIE CHJI H300aphl,
M30CTEPHI U U30MTOTEHIMATBHBIE TOBEPXHOCTU COBIAAAIOT.

4. Jloka3aTb, 4TO B COCYJ€ HABJICHHE JKUJIKOCTH HAa JTHO U CTEHKH 3aBUCHUT
TOJIBKO OT BBICOTHI JKUJIKOCTH U HE 3aBUCHUT OT (POPMBI cocyaa (TUIPOCTATUYECKUN
napajokc).

5. Jloka3ath, 4TO MpU PABHOBECUHU JIBYX HECMEIIMUBAIOIIUXCS HECKUMAEMBIX
XKUIKOCTEN pa3HOW IUIOTHOCTH B MOTEHUUAIBHOM I0JIE OOBEMHBIX CHUJI TpaHULA
UX paszena OyJeT M30N0TEHIMATIbHOM TOBEPXHOCTHIO U U300apOi.

6. Ilomyuutb ¢GopMyJsibl 3aBUCHUMOCTH JaBJIEHHS COBEPIIEHHOTO Tra3a oOT
BBICOTBI JUISI M30TEPMHUYECKOTO M HM30CTEPHOro Ipoiecca (T.e. paccMOTPETh
PaBHOBECHE COBEPILIEHHOTO ra3a B IOJIE CHJI TSDKECTH).

3ansaTus 11, 12. 3akoH coxpaHeHus 3Heprum (4 yaca)

1. Hammcate ypaBHEHMS DSHEPrMH MW TPUTOKA TEIUIA I HWIACAJIbHOU
HECKUMAEMOM )KUJIKOCTH U UACAIBHON CKUMAEMOM KU IKOCTH.

2. BeiBecTH ypaBHEHHUE TEITIONPOBOIHOCTH.

3ausTusa 13, 14. YpaBHeHnus JBUKeHUs JJIs1 pa3IH4YHbIX cpeq (4 yaca)

1. Ang GapoTpOnmHOro IBUXKEHHUS B TOJE MOTEHUUAIbHBIX MAaCCOBBIX CHII
npeoOpa3oBaTh ypaBHeHUE Diinepa k Bugy ['pomeku-JIsmoa.

2. JIns ycTaHOBHBILETOCS ABMXKEHUS B I10JIE IMOTEHIMAIBHBIX MAaCCOBBIX CHJI
IIOJIYYUTh U3 ypaBHEHUs Juiepa uHTerpain bepnysm.

3. s moTeHUHaIbHOTO OApOTPOMHOTO JABMKEHUS B MOJIE MOTEHIIMATBHBIX
MacCCOBBIX CHJI IOJIYYUTh U3 ypaBHEHUs Diepa unrerpan Komm-Jlarpanxa.

4. BbIBeCTH ypaBHEHHMS ABHXKECHUS JIMHEHHO-BSI3KOW M30TPOMHOM KUJIKOCTH
(ypaBHenus HaBbe-Coxca).

5. BeiBecTH ypaBHEHMS ABHXKEHUS JIMHEHHO-YIIPYTOM H30TPOITHOW CpEIbI
(ypaBuenus Hasbe-Jlame).

3ausTusa 15, 16. UuterpajibHble 3aK0OHbI cOXpaHeHus (4 yaca)



1. PemmTe 3amady O paBHOBECHMM 4YEJIOBEKAa  Ha INIACTUHE, KOTOpas
NOJJIEP)KUBAETCA B BO3AYXE 3a CYET CTPYUM HJCAIbHOM HEBECOMOW KUIKOCTH,
HaIlpaBJICHHOW HA MIACTUHY CHU3Y BEPTUKAIBHO.

2. PemmnTh 3amadyy O TENIEKKE C 3aKpPbBITBIM COCYAOM C KUIKOCTBIO,
JIBUTAIOILIEHCS 32 CUET UCTEYCHUS CTPYH U3 OOKOBOTO OTBEPCTHUS COCY/IA.

3. Pemmnth 3amady O ABMIKEHHHM PAKEThl IMPU YCTAHOBHBUIEMCS WCTEUYECHHUH
CTPYH U3 €€ COoILIa.

3ausaTusa 17, 18. MoaeaupoBaHue Te4yeHU B MOPUCTHIX Cpeaax € y4eTOM
TemaoooMeHa (4 yaca)

1. Beinucarh NOJHYIO MOJENb JJIA ONKCAaHUS ABUKEHUS ra3a B MOPHUCTBIX
cpelax ¢ y4eToM TeIiooOMeHa.

2. PemmTh 3amady O JBWKEHUMM Tras3a B IIOPUCTOM CpEAE C Y4ETOM

TEIJI000MEHA B OIIHOMGpHOﬁ CTaHHOHapHOﬁ ITIOCTaHOBKC.

I1l. YYEBHO-METOIAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

B xone camocTosiTenbHOM paboThl CTYIEHT CAMOCTOSITENIEHO YUTAET JICKLUU U
COOTBETCTBYIOIIMM MaTepuad M3 OCHOBHOM W JONOJIHUTEIBHOW JINTEPATYPHI,
npuBeAeHHON B Hactosmen PIT/I.

[1nan-rpad vk BHIMOJHEHUSI CAMOCTOATENbHON paOOThI 10 AUCLMIIUHE

«MOI[GJ'II/I CIIIONIHBIX MHOI'OKOMIIOHCHTHBIX CPCII»

Ne Jara/cpokn Bua camocrosiTenbHOM IIpumepubie dopma
n/n BLINOJIHEHHS padoThI HOPMBbI BpeMeHHU KOHTPOJIS
HA BBINOJIHEHHE

1 1 Henens Yrenune teMm 1-4 u3 nocodust 2 yaca YO-1
[3] ocHOBHOI1 TUTEpPATYPHI.

2 2 Hexens Yrenne teM 5-7 U3 mocooust 2 yaca YO-1
[3] ocHOBHOI1 TUTEpPATYPHI.

3 3 Henens Yrenune tem 8-10 u3 mocobust | 2 yaca YO-1
[3] ocHOBHOI1 TUTEpPATYPHI.

4 4 nenens Yrenne tem 11-13 u3 mocobust | 2 gaca YO-1
[3] ocHOBHOI1 TUTEpPATYPHI.

5 5 Henmens Yreune tem 14-16 u3 nmocobust | 2 gaca YO-1
[3] ocHOBHOI1 THMTEPATYPHI.

6 6 Henmens Yreune tem 17-19 u3 nmocobust | 2 yaca YO-1




[3] ocHOBHOI TUTEpPATYPHI.
7 7 Henens Yreune tem 1-2 U3 mocooust 2 Jaca YO-1
[4] ocHOBHOI TUTEpPATYPHI.
8 8 Henens Urenue tem 3-4 u3 nocodus 2 yaca YVO-1
[4] ocHOBHOI TUTEpPATYPHI.
9 9 nenens Urenue tem 5-6 u3 nocodus 2 yaca YVO-1
[4] ocHOBHOI TUTEpPATYPHI.
10 10 nenens Urenue tem 7-9 u3 nocodus 2 yaca vVO-1
[4] ocHOBHOI TUTEpPATYPHI.
11 11 nenens Urenne tem 10-11 u3 mocobust | 2 yaca YVO-1
[4] ocHOBHOI TUTEpPATYPHI.
12 12 Henensa Yrenune tem 12-13 u3 nocodbus | 2 yaca YO-1
[4] ocHOBHOI1 IMTEPATYPBI.
13 13 Henens Yrenue tem 14-16 n3 nocodbus | 2 yaca YO-1
[4] ocHOBHOI1 TMTEPATYPBI.
14 14 uenens Yrenne tem 17-18 u3 mocobust | 2 yaca YO-1
[4] ocHOBHOI1 TMTEPATYPBI.
15 15 Henens Yrenue rnaBel 1 u3 4 yaca YO-1
MoHorpaduu [1]
JIOTIOJTHUTEIILHOU JIUTePaTyphl.
16 16 nenenst Urenwue riasel 2 U3 4 yaca VO-1
monorpaduu [1]
JIOTIOJIHATEIILHOM JINTEPATyPHI.
17 17 venens YreHue riaBbl 4 U3 4 yaca YO-1
MoHorpaduu [1]
JIOTIOJTHUTEIILHOU JIUTePaTyphl.
18 1-18 nenens [ToaroroBka k 3aueTy 32 gaca 3a4er
HTtoro | 72 yaca
IV. KOHTPOJIb JOCTUXEHUSI HEJIEﬁ KYPCA
Ne KoHnTtponmpyemslie Kozp! u aTans1 popmupoBanus OneHouHBbIE CpEICTBA
n/m paszzesnsl / TeMbI KOMIIETEHINI TeKYIIHA MIPOMEKYTOUH
JTUCIUTLTAHBI KOHTPOJIb as aTTecTaius
1 | OcHoBHBIE IOHATHA 3naem 6a3zoBbIe Bormpocsr ans
CobecenoBanu
MEXAHUKHU OK-1, MOHATUS MEXaHUKH e (YO-1) cobecemoBaHus
CIUIOIIHBIX CPEI, OK-5, CIUTOIIHBIX CPEJ 1 TECTOB
Hayvana kuaematuku | OK-8, Ymeem ctpouts
OIlK-1 MaTeMaTH4ecKue KourposnbHas
Mozenu (pu3ndecKux pa6ora (ITP-1) 3anaun u
MIPOIIECCOB [HUCbMEHHBIE
Braoeem ocHOBHBIM BOIIPOCHI K
MaTeMaTUIECKUM Kontponbnas 3a4€Ty

arnrapaTrom Mopeseun
CINIOIIHBIX CPEa

pa6ora (TIP-1)




3naem axTyanbHbIE

MMOCTPOEHUS MOJIENIEH
CIINIOIIHBIX
MHOT'OKOMITOHCHTHBIX

cpen

KontponbHas
pab6ora (ITP-1)

OK-1, po0sieMbl PU3UKH U Bompock! st
CobecenoBann
OK-5, TEXHUKHU B 00J1aCTH (YO-1) co0ece0BaHus
e -
OK-8§, MEXaHUKH CTUIOIIHON 1 TECTOB
OIIK-1 cpenbl
Ymeem ctpouts u
Hauana quaamMuku,
WHTEPIPETUPOBATH
3aKOHbI KonTponbHas
MaTeMaTH4YeCKue
COXpatCHHA, padota (ITP-1)
MpOoCTeHIIHe MOJIeTTH (PU3NIECKUX
MOJIEJH CILJIOLIHBIX TIPOLIECCOB anauu u
MHCbMEHHBIE
Cpea Braoeem 6a3oBbIMEI
BOITPOCHI K
MPUHITATIAMA sauery
IIOCTPOEHUS KonTponbHas
MaTeMaTHYECKUX pabota (TTP-1)
MoJieriel Pu3nIecKux
MPOLIECCOB U SIBJICHUI
3naem GazoBbIe
OIIK-1 MOHATHUS U TOJAXO0/bI Bompocs! mist
CobecenoBanu
IK-1 MEXaHUKH cobeceroBaHus
e (YO-1)
MHOTOKOMIIOHEHTHBIX 1 TECTOB
cpen
Ymeem ctpouts n
WHTEPIPETUPOBATH
Mexanuka MaTeMaTHYECKUE
CIUTOIIHBIX KonTponbHas
MOJICIIH JIJISl PEIICHUS
reTEPOTreHHBIX pa6ora (ITP-1)
CJIOKHBIX (PU3HYECKUX
cpensl ¢ 3amauu u
Y TEXHUYECKUX NHCbMEHHBIE
npooiem BOIIPOCHI K
Bnaoeem meronamu 3a4ery

V. ClIHCOK YUYEBHOM JUTEPATYPHI U HHOOPMAIIMOHHO-
METOINYECKOE OBECIHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTrypa

1. bpoBko, I'. JI. DneMeHTB MaTEeMaTUYECKOTO amnmnapara MEXaHUKHU

CIUIOIIHON cpefbl: YueOHoe nmocodue / bposko I'.JI. - MockBa :©OU3MATIJINT,
2015. - 424 c. https://new.znanium.com/catalog/product/854330



https://new.znanium.com/catalog/product/854330

2. Jlyuenko H.A. BBelneHrne B MEXaHHMKY CIUIOIIHBIX CpPEI: OCHOBHBIE
MOHATHUS, HaJyaJla KWHEMATHUKH: ydeOHoe mocoOue [DIeKTpoHHBIH pecypc| /
Nuxenepras mkona JIBD®Y. — DnexkrpoHHoe uznanue — BraguBoctok: JIBDY,

2016. — 33 c. http://elib.dvfu.ru/vital/access/manager/Repository/fefu:2235

3. Jlyuenko H.A. BBenenue B MeXaHUKY CIUIOIIHBIX CpeJ: Haudaja
JUHAMUKH, 3aKOHbI COXpaHEHWs, NpOCTEHIIne MojAeNnu: ydeOHoe mocolue
[DnexTponnsIii pecype] / Umkenepnas mkomna JIBOY. — DnekTponHoe u3ganue —
BnaguBocToxk: JIB®Y, 2016. — 42 C.
http://elib.dvfu.ru/vital/access/manager/Repository/fefu:2234

4. AnexceeB A.I'. TexHOIOTHS KOHCTPYKIIMOHHBIX MaTEpPHAJIOB: y4eOHOE
nocoobue aisg By30B / A.I'. AnekceeB [u Ap.]. — DIEKTPOH. TEKCTOBBIC JJAHHBIC. —

CII6. : ITomurexuuka, 2016. — 599 c. http://www.iprbookshop.ru/59723.html

S. Kapckuit M1.M. MarepuanoBenenue: ydyebHoe mnocodue / W.M.
Kapckuii [u gp.]. — DIJIEKTpPOH. TEKCTOBbIE NaHHbIE. — MMUHCK: Bpimiimas

mkoia, 2015. — 558 c. http://www.iprbookshop.ru/48008.html

6. HpoznoBa FO.A., Ornmur M.D. MexaHuka CIUIOIIHBIX cpel. Teopus u
3amauu : yuebHoe nocodue aiist By30B /- M.: LlentpJlutHedTel a3, 2010. —
281 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:296031&theme=FEFU

JlonmosiHUTE ILHAS JIUTEpPAaTypa
1. Hurmatynun P.MA. OCHOBBI MEXaHWUKHM TE€TEPOT€HHBIX cpen. M.:
Hayxa, 1978. 336 c.
2. [To6enpst B.E., I'eopruesckuii J[.B. OCHOBbI MEXaHHKH CILIOIIHON
Cpenpl. Kypc JEKIUHN. M.: du3MatTiur, 2006. 272 c.
http://znanium.com/catalog/product/544635

3. Jlonnguckuii JI.I'. Mexanuka xuakoctu u ra3za. M.: Hayka, 1978. 736

c. http://lib.dvfu.ru:8080/lib/item?id=chamo0:410979&theme=FEFU



http://elib.dvfu.ru/vital/access/manager/Repository/fefu:2235
http://elib.dvfu.ru/vital/access/manager/Repository/fefu:2234
http://www.iprbookshop.ru/59723.html
http://www.iprbookshop.ru/48008.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:296031&theme=FEFU
http://znanium.com/catalog/product/544635
http://lib.dvfu.ru:8080/lib/item?id=chamo:410979&theme=FEFU

4, CenoB JI.U. Mexanuka crutontHoit cpeasl. T.1. M.: Hayka, 1970. 492
c. http://lib.dvfu.ru:8080/lib/item?id=chamo:245940&theme=FEFU

5. Cenos JI.1. Mexanuka crutomHon cpenpl. T.2. M.: Hayka, 1973. 584
c. http://lib.dvfu.ru:8080/lib/item?id=chamo:245845&theme=FEFU

6. Nnprommma A.A. MexaHuka CIUIOIIHOW cpenbl. M.: M3maTenscTBO

MoOCKOBCKOTO YHUBEPCUTETA, 1978. 287 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:665650&theme=FEFU

7. Mens JIx. Teopus m 3aauv MEXaHUKH CIUIOIIHBIX cpea. M.: Mup,

1974. 318 c. https://lib.dvfu.ru:8443/lib/item?id=chamo:665931&theme=FEFU

8. Mexanuka cruiomHbix cpen B 3amadax. T.1. / Tlox pepgakumeit M.D.
Oraur. M.: MH3pareabctBO  MOCKOBCKHH — JIHIIEH, 1996. 396 c.

https://lib.dvfu.ru:8443/lib/item?id=chamo:371529&theme=FEFU

Q. Mexanuka cruiomHbeix cpen B 3amavax. T1.2. / [lox pepakuumein M.O.

Oraur. M.: MH3pareabctBO  MOCKOBCKHH — JIHIIEH, 1996. 394 .

https://lib.dvfu.ru:8443/lib/item?id=chamo:371528&theme=FEFU

VI. METOJIUYECKHUE YKA3ZAHMS IO OCBOEHUIO
JUCHMIIAHBI

Ha w3ydyeHue NUCHMIUIMHBI OTBOJIUTCS 72 4Yaca ayJUTOPHBIX 3aHATHH WU 72
jyaca caMOCTOSITeIIbHOM paOboTHI.

1. Cuenapmii wu3yyeHusi aucUMIUIMHBI. Ha nexknusax mnpenopaBaTenb
OOBSCHSET TEOPETUUCCKUI MaTepuan. Ha mpakTHYeCKUX 3aHATHSIX MPEIoaaBaTeb
pazOupaeT pernieHrue HEKOTOPHIX 3a/lad MEXaHUKH Pa3JIMYHBIX CIUIONIHBIX Cpefl,
MOJICKa3bIBaCT XOJI U METOJ PEIICHHs. ECI MOJIyYeHHBIX B ayJUTOPHH 3HAHUH
OKaXETCS HEIOCTAaTOYHO, CTYJICHT MOXKET CaMOCTOSATEIIBHO TOBTOPHO IPOYECTh
JIEKIIMI0O WJIM  COOTBETCTBYIOIIEE TMOCOOHUe. CamocrosrenbHass  pabora
OpPraHU30BLIBAETCS B COOTBETCTBUU C TPadMKOM BBITTOJHEHHS CAMOCTOSTEIHLHOM
pabotel. IlpemomaBarens KOHTpPOJMUpPYET pabOTy CTYIOEHTOB, OTBEUYaeT Ha

BO3HHUKAIOIINEC BOIIPOCHI.


http://lib.dvfu.ru:8080/lib/item?id=chamo:245940&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:245845&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:665650&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:665931&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:371529&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:371528&theme=FEFU

2. Pekomenaauuu mo padore ¢ jgurepatrypoi. TeopeTnueckuii marepual
Kypca CTaHOBUTCS 0oJjiee TOHSITHBIM, KOI/a JOMOJHUTENIBHO MCIOJIb3YIOTCS
VMCTOYHHMKH U3 CIIMCKA OCHOBHOM M JOMOJHUTEIBHOWU auTeparypsl. Jlureparypy mno
KypCy MOKHO M3y4yaTh B OMOnIMOTEKe, OpaThb KHUTY Ha JIOM WIM YHUTaTh €€ Ha
KOMITBIOTEPE (E€CIIM 3TO ANEKTPOHHBIN pecypc). [1osie3HO HCHOIB30BATh HECKOIBKO
y4eOHMKOB, OJHAKO KEJIATEIbHO MPUACPKUBATHCS PEKOMEHAAIMS TPENno aBaTens
no BBIOOPY KHUT TIO Kaxaomy paszaeny. He pexomeHayercs «3ayduBaThy
MaTepuai, He0OX0AMMO JTOOUTHCS TOHUMAHUSI H3y4aeMOW TEMbI TUCITUILTAHEI.

3. PexoMeHIanuM MO MOATOTOBKE K JK3aMeHY. YcCIHElIHas MOATOTOBKAa K
HK3aMEHYy BKJIIOYACT, C OJIHOM CTOPOHBI, JOOPOCOBECTHYIO pabOTy B TEUCHHUE
CEMECTpPA, a C IPYror — NPaBUIbHYIO OPTaHU3ALMI0 IIPOLECCa HEMOCPEACTBEHHON
noAroToBku. Ilpu mMOATrOTOBKE K SK3aMEHY HEOOXOJIMMO OCBOUTH TEOPHUIO:

pa3o0patrh onpeeaeHus: BCeX MOHITHI, TOBTOPUTH PUEMBI PEIIEHUS 3a/1a4.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JAACIUITJIMHBI

JUis  mpoBeleHMs] JIEKIMOHHBIX M MPaKTUYECKUX 3aHATHI Tpelyercs
MyJIbTUMeIHHAs yueOHas aynuropus JBOY.

Jlis mpoBeleHUsl JIEKIIMOHHBIX M TPAKTUYECKUX 3aHATUH HeoOxoauma
ayJIMTOPHSI CO CIEAYIOIIUM 000PYI0BAaHUEM

— MyJabTUMeIuHBIN npoekTop Optima EX5421 — 1 wt;

— aynuo ycunutenab QVC RMX 850 — 1 T

— KOJIOHKH — 1 1mT;

— HOYTOYK;

— WUBII -1 T

— HACTEHHBIN DKpaH;

— MHUKpoQoH — 1 mIT.

B nensax obecrnieueHus crienuaibHbIX YCIOBUI 00y4eHHsS MHBAIMIOB U JIUIL C

OTrpaHUYEHHBIMUA BO3MOXHOCTSIMU 370poBbsi B JIBDY Bce 3maHusa 000py10BaHBI



nma"naycamu, J'II/I(bTaMI/I, NNOABCMHUKAMH, CICHUAIIM3UPOBAHHBIMHU  MCCTAMMU,
OCHAallICHHbIMH TYyaJICTHBIMU KOMHaTaMH, TaOIUIKAMH I/IH(I)OpMaI_II/IOHHO-

HaBUTAIIMOHHOM MOJIICPKKH.

ViIl. ®OHAbI ONEHOYHBIX CPEJACTB

Hacnopt POC
Koa u (popmyiupoBKa Aransl GOPMHUPOBAHUS KOMIIETEHIIUH
KOMIETeHIHH
OK-1 — crocobHOCTD 3naer JIOCTHDKCHHS 3apy0eKHOM HAyKH U TEXHUKHU B 00J1aCTH
TBOPYECKH MEXaHHUKH CILIOIIHBIX MHOIOKOMIIOHEHTHBIX CPE/I
anaiTuposaTh aIanTHPOBATh TOCTHKCHHS 3apyOCKHON HAYKH H
AOCTHKCHU TEXHUKH B 00JIACTH MEXAHUKH CILTOIIHBIX
3apyOexKHOl HayKH, Ymeer MHOTOKOMITOHCHTHBIX CPEJl K OTEYECTBEHHOM
TEXHUKH U MPAKTHKE
00pa3zoBaHUs K
OTEYeCTBEHHOU CIIOCOOHOCTBIO TBOPYECKHU aIalTUPOBATH IOCTHKEHUS
HPaKTHKE, BRICOKA 3apy0eXKHOM HayKH M TEXHUKHU B 00JACTH MEXAHUKH
CTCTICHb Braneer
5 CIUIOLIHBIX MHOIOKOMIIOHEHTHBIX CPENl K
npoQeccHonabHO OTEUYECTBEHHOM MIPAKTHKE
MOOWJIBHOCTH
COBPEMEHHBIE METO/IbI UCCIIEN0BAHMS B 00J1aCTH
3Haer MEXaHHUKH, OCHOBHBIE TIOJX0IbI B MEXaHHKE
OK-5 — crioco6HOCTH CIUIOHIHEIX CPEA
reHepPUPOBATH UIIEU B IPOBOIUTL OTOOP MaTepHala, XapakTepU3YIOLIEro
HAay4YHOM U Vmeer Hay4YHbIE JTOCTHIKEHHUS C YYETOM CIIEIUPHKH
npoecCUOHATBHON HAITPaBJIEHUS ITOArOTOBKU
ACATCIILHOCTH CIIOCOOHOCTBIO K CAMOCTOSTENLHOMY 00YYEHHUIO U
Brnajgeer | NpMMEHEHUIO MONYYEHHBIX HABBIKOB IS Pa3pabOTKH
HOBBIX METOIOB UCCIIEN0BAHUS
OCHOBHBIE TIOHATHS U TOAXO/bI K OMMUCAHUIO (HU3UKO-
OK-8 — criocoBHocTs k| SHAET TEXHUYECKHUX MTPOLIECCOB METOAAMH MEXAHUKH
AGCTPAKTHOMY CILIOIIHBIX CPEST
MBILIIEHHIO, Vateer CTPOUTH ¥ UHTEPIPETUPOBATH MATEMATUYECKHUE
0000111eHNI0, aHATTU3Y, MoJIeTH (PU3NYECKUX MTPOLIECCOB
CHCTCMaTH3allii 1 MaTeMaTHYECKUM aIlapaToM, JIEKAIUM B OCHOBE
HPOTHO3NPOBAHHIO Brnameer | Mojeneit CIUTONIHBIX CPE/T U CILTOIIHBIX
MHOTOKOMITOHEHTHBIX CPEJL
COBpEMEHHBIE MPOOJIeMbl (PU3UKU U TEXHUKU B
OTIK-1 - cocoGHOCTE | 3,507 00J1aCTH MEXAHUKHU CIUIOIIHBIX CPEJ] U CIUIOIIHBIX
(opmymuposars uem 1 MHOTOKOMITOHEHTHBIX CPEJL
3a/1a4d MCCIIEOBAHUS,
BHABIATS OPHOPHTETEL CTaBHTh 3aa4M U pa3pabaThiBaTh MPOrPaMMy
peIIeHNs 38781, UCCIIEI0BaHMsl, BRIOUPATh aJleKBaTHbIE CIIOCOOBI U
BHGHPATH H CO3IABATE Vmeer METO/IBI PELIECHHMS 3a/1a4, aHATU3UPOBATh,
KPHTCpHH OTICHKH UHTEPIPETUPOBATH, IPEACTABIIATE U IPUMEHATh
HOJIyYEHHBIE PE3YIbTAThI




COBPEMECHHBIMH METOAaMHU PCIICHUA 3a1a49 MEXaHUKHU

Bnaoeem 6a30BbIMH

KonTponbHas

Brnaneer CIUTOIIHBIX CPEJI, B TOM YHUCIIE CTUIOIIHBIX
MHOTOKOMITOHEHTHBIX CpeJl
ITIK-1 — cmoco6HOCTH OCHOBHBIC TCHJICHIIMH PA3BUTHUS B 00JIACTH MEXaHUKH
BBISIBJISITH CYIIIHOCTh 3Haer CIUTONIHBIX CPEJ U CIUIOIIHBIX MHOTOKOMIIOHEHTHBIX
Hay4YHO-TEXHUYCCKUX cpen
npobuew, [PUMEHSTh [TOJTyYEHHbIC 3HAHUS JIJISI PEIICHHS
BO3HHKAIONIMX B XOAC KOHKPETHBIX BBEIYMCIIUTENbHBIX 3a1a4 MEXaHUKU
PO eCcCHOHATBHOM Ymeer CIUIOLIHBIX CPEM ¥ CILIOMIHBIX MHOIOKOMIIOHEHTHBIX
NEeSATETbHOCTH, U cpen
MIPUBJICKATH JIJIS KX
perieHus
COOTBETCTBYIOIIUI
¢dhusuko-
MaTeMATHICCKII COBPEMEHHBIMH METOJIaMHU PEIICHUS 3a7]a9 MEXaHUKHU
anmapar, Bnaneer CILIOIIHBIX CPEJl, B TOM YHCJIE CTUIOITHBIX
BEIUHCIIATEILHEIE MHOTOKOMITOHEHTHBIX CPEJT
METOMbI U
KOMITBIOTEPHBIC
TEXHOJIOTHH
No KonTponupyemsie Konp! 1 3Tans! hopMupoBanus OrneHOYHBIEC CPEACTBA
n/m pasaensl / TeMbl KOMIIETEHIIUH TeKYIIHi IIPOMEKYTOYH
JUCITUTUTUHBI KOHTPOJIb as aTTecTaus
1 | OcHOBHBIC TOHATHUS 3naem 6GazoBbIe Bormpocsr st
CobecenioBanu
MEXaHUKH OK-1, MOHSITHAS] MEXaHUKHU e (YO-1) cobeceoBaHUsI
CIUIOIIHBIX CPE, OK-5, CIUTOIIHBIX CPEJ 1 TECTOB
Havana kuaematuku | OK-8, Ymeem ctpouts
OIIK-1 MaTeMaTUYECKHe KonTponsHas
MoJIeTH PU3NYECKUX pa6ota (ITP-1) | 3a5a4y
HpOHeCCOB IINCBbMCHHBIC
Braoeem ocHOBHBIM BOIIPOCHI K
MaTeMaTHYECKUM KonTponbHas 3a9€Ty
anmapaToM MOJENen pab6orta (ITP-1)
CIUTONIHBIX CPEJT
3Haem aKTyalbHbIE
OK-1, poOIeMbl PU3UKHU 1 Bormpocsr st
CobecenoBanu
OK-5, TEXHUKH B 00J1aCTH 1 cobecemoBaHus
Havana nuaamukn, | OK-8, MEXaHUKHU CIIJIOIMIHOM (Vo) U TECTOB
3aKOHBI OIlK-1 Cpensl
2 CcoXp aHSHHﬂ’ Ymeem ctpoutsb n
HIPOCTCHITINE HHTEPIPETHPOBATH 3amaun u
MOJICJTH CILTONTHBIX KoHTpoIIbHAs
cper MaTeMaTHYECKHE paGora (IP-1) | THCEMEHHEIC
Mojenu (pu3ndecKux BOITPOCHI K
IIPOLIECCOB 3aueTy




MMpUHIUITIaMHU
MOCTPOCHHSI
MaTEMAaTUYCCKUX
Mojieiel Pu3ndecKux
MPOIIECCOB U SBJIICHHIA

pab6ora (ITP-1)

MexaHuka
CIUIOIITHBIX
reTEPOreHHBIX
cpeabl

OIIK-1
[IK-1

3naem 0a30BbIE
[MOHATHUS U MOAXOIBI

Bompocs! qiis

cpen

IMOCTPOCHUA MoJiene
CIIJIOIIHBIX
MHOTI'OKOMITIOHCHTHBIX

KonTponbHas
pabota (TTP-1)

CobecenoBanu
MEXaHHUKH cobecenoBaHUs
e (YO-1)
MHOTI'OKOMITOHEHTHBIX H TECTOB
cpen
Ymeem cTtpouts n
MHTEPHPETUPOBATH
MaTeMaTUYECKUE
KonTponbHas
MOJIENU I PELICHUSI
P pabota (TTP-1)
CJIOKHBIX (PU3UUYECKHUX 3anaun u
U TEXHUYECKHUX [IUCHbMEHHBIE
npo0em BOIPOCHI K
Braoeem meromamu 3a4eTy

IIkaJjia oueHUBaHus YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIUM

Kon u Jranbl GopMHUPOBAHUA KpHUTepuU noKa3zareyu
dhopmynaupoBka KOMIIeTeHIInN
KOMIeTeHI[UU

JOCTHXKCHUSA 3HAHUEC COBPEMCHHBIX CIIOCOOHOCTH MPpUMEHCHUA

3apy0eXHOU HayKH U | TeOpHH, (PU3UKO- 3HaHUil B HAyYHO-

TEXHHWKU B 00JaCTH | MaTEMaTHYECKHUX H HCCIIeI0BATEIbCKOM,
OK-1- MEXaHHUKH BBIYHCIIUTEIBHBIX METO/IOB | HAY9HO-TIEarOr MIeCKOM;
CIOCOOHOCTB CILTOLIHBIX B 00J1aCTH MEXaHUKU MIPOEKTHO-
TBOPYCCKH 3HaeT |MHOTOKOMIIOHEHTHBI |CIUIOIIHBIX KOHCTPYKTOPCKOH;
a/IalITHPOBATH X cpen MHOTOKOMIIOHEHTHBIX CpeJl | IPOU3BOJCTBEHHO-
JIOCTUKECHUS TEXHOJIOTHIECKOM;
3apyOeKHOM HAy4YHO-WUHHOBAITHOHHO;
HayKH, TCXHUKU U KOHCYJIbTAIUOHHO-
00pa3oBaHUs K SKCIEPTHOHN IeATeNTFHOCTH
OTE€YECTBEHHON a/lanTUPOBAThH yMeHHE BBIOMPATh CIIOCOOHOCTH NPUMEHSITH
MIPAKTHKE, BHICOKAs JOCTHKEHHS aJIeKBaTHBIE CIIOCOOBI U COBpEMEHHBIE TEOPHH,
CTENEeHb 3apyOeXHON HAyKH M | METO/BI PEIICHHs (u3MKO-MaTEMaTHYECKUE U
podecCHOHaNBEHO Vaeep | TEXHHKN B obmacTn | TEOpEeTHYECKHX, BBIYHCIIUTENHHBIE METO/IBI B

W MOOWJIBHOCTH

MEXaHHUKH
CINTIOIITHBIX
MHOTI'OKOMITOHCHTHBI

X cpen K

MPUKJIAHBIX U
3KCHepI/IMeHTaI[BHBIX 3aaa4
B 00JIaCTH MEXaHHUKHU
CIINIOIIIHBIX

00J1aCTH MEXaHHUKHU
CIITOIIHBIX
MHOTOKOMITIOHECHTHBIX CPEN




OTEYECCTBCHHOM

MHOTOKOMITOHCHTHBIX CPE€I

NPaKTHKE

CTIIOCOOHOCTBIO CocOOHOCTH pemaTh YMEHHE BEIOMPATh
TBOPYECKH CIJIO)KHBIE HAYYHO- aJIeKBaTHBIE CIIOCOOBI 1
a/lanTUPOBAThH TEXHUYECKHE 3a]]a91 METO/Ibl PEILICHUS
JOCTHKEHHS MEXaHUKH CIUIOIIHBIX CPEJl |TEOPETHYECKUX,

3apy0exHON HAYKH U
TEXHUKHU B 00J1aCTU

KOTOPBIE [TIS1 CBOETO
n3y4eHus TpeOyroT

MPUKIaAHbIX U
OKCIICPUMCHTAJIbHBIX 3a/1a4

Bnaneer
MEXaHHUKH pa3paboTKu ¥ IPUMEHEHUsST |B 00JIaCTH MEXaHUKH
CIUTOITHBIX MaTeMaTHIECKUX U CIUTOTITHBIX
MHOTOKOMIIOHEHTHBI | KOMITBIOTEPHBIX MOJIENIEld | MHOTOKOMIIOHEHTHBIX CPEJT
X Ccpen K
OTEUYECTBEHHOU
MIPAaKTHKE
COBpEMEHHbBIE CHOCOOHOCTH MPUMEHSTH CIOCOOHOCTH IPUMEHEHUS
METOAbI COBPEMECHHBIC TCOPUH, 3HAaHUU B Hay4HO-
HCCIIEIOBAHUS B (U3UKO-MaTEMaTH4YECKUE U | UCCIIEI0BATEIbCKON,
O6HaCTI/I MCXaHHKH, BbIYUCIIMTCIIbHBIC METOIbI B Haquo-neL[aroqueCKof/i;
OCHOBHEIC MTOIXOABI | 00JaCTH MEXaHUKA TIPOEKTHO-
3HaeT |B MEXaHUKE CILTOIITHBIX KOHCTPYKTOPCKOI;
CIUTOIITHBIX Cpex MHOTOKOMIIOHEHTHBIX Cpell |TIPOM3BOJICTBEHHO-
TEXHOJIOTHYECKOI;
HAyYHO-MHHOBAIIMOHHO;
KOHCYJIbTalUOHHO-
3KCHEPTHOU JeATEIbHOCTH
MIPOBOJUTH OTOOP yMeHHe pa3padaThiBaTh CIOCOOHOCTh MPUMEHSATh
OK-5 Marepuaa, TEXHUYECKYIO COBPEMEHHBIE TEOPHH,
XapaKTePU3YIOMIETO | TOKYMEHTAIHIO, (u3HKO-MaTeMaTHICCKUE H
CHOCOOHOCTD
HayJYHBIC 0QOPMIISTH, IPEACTABIATE | BEIYUCIUTEIHHBIC METOIBI B
TE€HEPUPOBATh UAEU
. JOCTIDKEHUS C U TOKJIAJBIBATh PE3yIbTATHl |00IaCTH MEXaHUKU
B HAy4HOH U YmMmeer .
YYETOM CIICIIU(PUKH | BRIIOJTHEHHOU paboTHI, CIUTOIITHBIX
podecCHOHAaNbHO
. HaTIpaBJICHUS OIICHUBATh 3HAYMMOCTh U | MHOTOKOMIIOHCHTHBIX CpEJl
U NeATCIIbHOCTHU
IIOATOTOBKH TNEPCIECKTHUBLL
UCIIOJIb30BaHMs
Pe3yJbTaTOB UCCIIE0BAHHMS
CIIOCOOHOCTBIO K yMeHHe pa3pabaThIBaTh yYMEHHE BBIONPATh
CaMOCTOSITENIbHOMY | TEXHHUYECKYIO aJIeKBaTHBIE CIIOCOOBI U
00y4YeHHIO U JIOKYMEHTAIIHIO, METOJIBI pEIICHUS
MIPUMEHECHHIO 0pOPMIIATH, IPEACTABIATE | TCOPETUICCKHUX,
B TTOTYICHHBIX U TOKJIAJBIBATh PE3YIbTATHl | IPUKIATHBIX U
nazeer .
HABBIKOB IS BEITIOJTHEHHOH padoTEHI, SKCIEPUMEHTANBHBIX 32149
pa3pabOTKK HOBBIX | OLICHWBATh 3HAYUMOCTh H | B 00JIACTH MEXaHHUKH
METOO0B TNEPCICKTHUBBI CIIIOIIHBIX
HCCIICAJOBAHUS HUCIIOJIb30BAaHUS MHOTOKOMITOHCHTHBIX CPEN
Pe3yJIbTaTOB UCCIIE0BaHUS
OK 8 OCHOBHBIE ITOHITHS U | CIIOCOOHOCTH IMPUMEHATH CIIOCOOHOCTH TIPUMCHCHUA
TIOJIXOIBI K COBPEMEHHBIE TEOPHH, 3HAHUH B HAYYHO-
CrocoOHOCTH K .
OIMMCaHMIO GU3UKO- | (PU3UKO-MAaTEeMaTHIECKHE U | UCCIIEJOBATEIbCKOH,
abcTpakTHOMY .
TEXHUYECKUX BBIYUCIUTEIFHBIC METOJIBI B | HAYYHO-IIEarOTHUECKOM;
MBIIIJICHUIO
’ 3Haer |mpoleccoB o0JyiacTn MEeXaHUKH MPOEKTHO-
0000111EHHTO, .
METOJJAMH MEXaHHKH | CILIOIIHBIX KOHCTPYKTOPCKOH;
aHaIu3
Y5 CIUTOIOHBIX CPEa MHOTOKOMITOHCHTHBIX CPE€A | TPOU3BOACTBEHHO-
CHUCTEMaTH3aIHd 1 .
TCXHOJIOTHYCCKOU,
MIPOTHO3UPOBAHHIO

Hay4HO-WHHOBAIIMOHHOM;




KOHCYJIbTaI[IOHHO-
SKCIEPTHOU JAEATETLHOCTH

CTPOHTH U YMEHHE BBIOHPATh CIIOCOOHOCTH MPUMEHSTH
HMHTEPIIPETHPOBATh | aJCKBATHBIC CIIOCOOBI U COBpPEMEHHBIE TEOPUH,
MaTeMaTH4eCKue METObI peIlIeHHs (U3NKO-MaTeMaTHYECKUE U
MoJienH (PU3HMYECKUX |TEOPETHYECKHUX, BBIUUCIIUTEILHBIC METO/IBI B
VYmeer |mpoueccos MPUKIIAJHBIX U 00J1acT MEXaHUKU
9KCIEPUMEHTAIBHBIX 3a/1a4 | CIUTOLITHBIX
B 00J1aCTH MEXaHUKU MHOT'OKOMIIOHEHTHBIX CpeJ
CIUTOLIHBIX
MHOTOKOMIIOHEHTHBIX CPEJl
MaTEMaTHYECKUM CIOCOOHOCTB PEIIaTh YMEHHE CaMOCTOSITEBHO
anmnaparom, CII0’KHBIE HAYYHO- BBITOJIHATh HAyYHBIE
JISKAIMM B OCHOBE | TEXHUUYECKHE 3aJauu uccie0BaHus B 001acTu
MojieNnel CIIOMIHBIX | MEXaHUKH CILIOLIHBIX MEXaHUKH CIUIOIIHBIX
Cpel U CILIOLIHBIX MHOT'OKOMIIOHEHTHBIX Cpell |MHOT'OKOMIIOHEHTHBIX CpeJl
MHOTOKOMIIOHEHTHBI | KOTOpPBIE ISl CBOETO JUIA pa3lIMUHBIX OTpacieit
X cpen U3y4eHUs TpeOyroT MPOMBIIIJICHHOCTH, pelaTh
Braxcer pa3pabOTKN ¥ IPUMEHEHHUS | CIIO’KHBIE HAy9HO-
MaTEMaTHYECKUX U TEXHUYECKUE 3a/1a4H,
KOMIMBIOTEPHBIX MOJENEH  |KOTOpBIE Ui CBOETO
n3y4deHus TpedyoT
pa3paboTKy ¥ NPUMEHEHUS
MaTeMaTHYECKUX U
KOMIIBIOTEPHBIX MOJEIIEH
(CAD-CAE-tTexHomornu
MHPOBOT'O YPOBHS)
COBpPEMEHHBIE CIIOCOOHOCTB ONIPEIEICHUS | CIOCOOHOCTD MPUMEHCHHUS
npoOiemMb! pU3NKHM 1 | HapaBlIeHNH 3HAaHUI B HAY4YHO-
TEXHHUKH B O0JaCTH | IEPCHEKTUBHBIX HCCIIEI0BATENLCKOH,
MEXaHUKU UCCIIEIOBAaHUH C y4eTOM MIPOEKTHO-
CILTOIIHBIX CPEJ U aKTyalbHbIX HAY4HO- KOHCTPYKTOPCKOH;
3paer | CTVIOIIHBIX TEXHUYECKUX TPOOIIEM; MPOHU3BOJICTBEHHO-
MHOTOKOMITOHEHTHBI | BEITIOIHEHHE HayIHO- TEXHOJIOTHYECKOH;
X cpen TEXHUYECKHUX paboT B HayYHO-MHHOBAIIMOHHOH,
OIIK-1 - HMHTEpPECax Hay4HbIX KOHCYJIbTaI[UOHHO-
CIIOCOOHOCTD opraHu3anuil, NPEANPUATUH | SKCIEPTHOH IEATENbHOCTH
¢dbopmyIupoBaTh MPOMBIIIIEHHOCTH.
LEIH U 33Ja4u
YiCCITeIOBAHMS, CTAaBMTb 33/1a4H U yMeHHe BBIONPATh CIIOCOOHOCTH NPUMEHSITH
BBISIBISTD pa3pabaTbIBaTh a/IeKBaTHBIE CIIOCOOBI U COBPEMEHHBIE TEOPUH,
I[PHOPHTETDL IIporpamMmy METOBbI PEIICHHS (u3HKO-MaTEMaTHIECKUE U
pelenns a4, HCCIIeIOBaHMUA, TEOPETUYECKHUX, BBIUUCIIUTENbHBIE METO/IBI B
BBLIOUPATH 1 BEIOMpATH IIPUKIIAHBIX U 001acTH MEXaHUKN
C031aBaTh a/IeKBaTHBIC 9KCIEPUMEHTAIBHBIX 33/1a4 | CIUTOIITHBIX
KPHTEPUH OLEHKHU Vaeer CTHIOCOOBI M METOABI | B 00JaCTH MEXaHUKU MHOTOKOMIIOHEHTHBIX CpeJl

pereHus 3a1ad,
aHATU3UPOBATb,
HHTEPIIPETHPOBATS,
TIPEACTABISTE U
TIPUMEHSTH
MOJTyYEeHHBIE
Ppe3yJbTaTh

CIITOIITHBIX
MHOTOKOMITOHCHTHBIX CPE€I

Bnaneer

COBPEMECHHBIMU

CHoCOOHOCTH pemaTh

YMEHUE CAMOCTOATECIIBHO




METOIaMH PCIICHUA
3a1a49 MCXaHUKH
CIUTOIIHBIX CPEO U

CJIOKHBIC HAYYHO-
TCXHUYCCKHUEC 3a1a9n
MCXaHHUKH CIIJIOOITHBIX

BBITIOJIHSATH HAYYHBIC
HCCIIEIOBAaHUA B 00JIaCTH
MEXAHMKH CIUIOLIHBIX

IK-1 -
CHOCOOHOCTD
BBISBJIATH
CYIITHOCTb Hay4YHO-
TEXHUYECKUX
mpobiem,
BO3HHKAIOIINX B
xoze
podecCHOHANBEHO
it IesITeIbHOCTH, 1
MIPUBJIEKATh IS UX
pereHus
COOTBETCTBYHOIIUM
¢busmKo-
MaTeMaTH4eCKui
armmapar,
BBIYHCIIUTEIIbHBIE
METOJbI
KOMIBIOTEPHBIE
TEXHOJIOTUHI

CIIIOIIHBIX MHOTOKOMIIOHEHTHBIX CPEJl | MHOTOKOMIIOHEHTHBIX CpEJ
MHOTOKOMIIOHEHTHBI | KOTOpBIE JUIS CBOETO JUISL pa3JINgHBIX OTPacieH
X cpen n3y4eHus TpeOyroT HPOMBILIUICHHOCTH, pelaTh
pa3pabOTKU ¥ IPUMEHEHUs! | CII0’KHBIE HAy4HO-
MaTeMaTHYeCKHX U TEeXHUYECKHUE 3aa4H,
KOMITBIOTEPHBIX MOJIENICH | KOTOPBIE JUIsl CBOETO
U3y4eHUs TPeOYIOT
pa3paboTKH U IPUMEHEHHUS
MaTEeMaTHYECKHUX U
KOMITBIOTEPHBIX MOJENEH
(CAD-CAE-Texnomoruu
MHPOBOTO YPOBHS)
OCHOBHBIE CIOCOOHOCTB OTPEZIeTICHUs | CHOCOOHOCTD MPUMEHEHHUS

TCHACHILIUU pa3BI/ITI/I§I
B 00JIaCTH MEXaHUKH
CIINIOIIIHBIX cpe;l u

HaIpaBJICHUI
TMEPCHECKTUBHBIX
HCCIJIEI0BaHUIl C y4eTOM

3HAHWUH B HAy4HO-
HCCIIeI0BATEIBLCKOM,
Hay4HO-TI€JarOTHYECKOM;

CILTOIIHBIX MHUPOBBIX TEHIECHIIUH TIPOEKTHO-
MHOTOKOMIIOHEHTHBI | Pa3BUTHS HAYKH, TEXHUKU U | KOHCTPYKTOPCKOI];
3Haer X cpen TEXHOJIOTHH; BEITIOJTHCHUE MPOU3BOJCTBEHHO-
HAYIHO-TEXHUYECKHUX PabOT | TEXHOJIOTHYECKOM;
B MHTEpECax HaAy4HBIX Hay4YHO-MHHOBALMOHHOM;
opraHu3auuil, NPeANPUATUI | KOHCYIbTaIllMOHHO-
IPOMBIIIIJIEHHOCTH. 3KCHEPTHOU JeATEIbHOCTH

NIPUMEHSATH YMEHUE COCTABIATH CIIOCOOHOCTbH MTPOBOTUTH

IIOJIy4YE€HHBIE 3HAHUS | MATEMATUYECKUE MOJEIN pacyeTsl

JUISL pELICHUS SIBJIEHUH M TPOLIECCOB B AHAJIMTUYECKUMU U

KOHKPETHBIX CIUIOLIHBIX CPENAX B BBIYMCIIUTEJIbHBIMUA

BBIYHCIIMTEIbHBIX 00J1aCTH MEXaHHUKU METO/IaMHU IPUKIIAJHOM

v 3aJ1a4 MEXaHUKH CILIOIIHBIX MEXaHHUKH, a TaKXKe C
meet CIUIOLIHBIX Cpel U MHOTOKOMIIOHEHTHBIX CPEJl | TOMOILBIO IPOTPaMMHBIX

CILTOIITHBIX CHCTEM KOMIIBIOTEPHOTO

MHOI'OKOMITOHEHTHBI WH)XWHHUPUHTA;

X cpen AHAIM3UPOBATH
MIOJIy4YE€HHBIE PE3YJIbTATHI
pacdeToB

COBPEMEHHBIMU CITOCOOHOCTH peniaTh YMEHHUE CAMOCTOSITEIILHO

METOJIaMU PELIEHHS | CJIOKHBIE HAy4YHO- BBINIOJIHATH HAy4YHbIE

3aJ1a4 MEXaHUKH TEXHUYECKUE 3a/1a4u HCCIIeIOBAaHUs B 00J1acTH

CILIOIIHBIX Cpel U MEXaHHUKH CILIOIIHBIX MEXaHHUKHU CIJIOIIHBIX

CIUIOIIHBIX MHOTOKOMITIOHEHTHBIX CP€Jl, | MHOTOKOMIIOHEHTHBIX CPEJ

MHOTOKOMIIOHEHTHBI | KOTOPBIE IJIsI CBOETO JUTSL pa3iIMYHbIX OTpaciei

X cpen M3y4eHHS TPeOYIOT MMPOMBILIJIEHHOCTH, PELIaTh

Brnaneer pa3paboOTKU ¥ IPUMEHEHUS | CJIOKHBIE HAyYHO-

MaTEMAaTHYECKAX U
KOMIBIOTEPHBIX MOJIENEH

TEXHUYECKUE 3a/1aUH,
KOTOPBIE LTSI CBOETO
W3ydeHUs TPeOYIOT
pa3paboTKu U IPUMEHEHHS
MaTeMaTH4eCKUX U
KOMITBIOTEPHBIX MOJIeIeH
(CAD-CAE-TexHO0THH




MHPOBOTO YPOBHS)

MeTonnqecmle MaTepHualbl, ONIpeaC/JIAI0OIHUE NMPOUECAYPHI OLICHUBAHUA

pPe3yabTaTOB OCBOCHHUA TUCHHUILINHDBI

OneHovHbIe cpeacrea aAJist HpOMe)I(yTO‘IHOﬁ aTrecranmmn

IlepeyeHb TUNIOBBIX YCTHBIX BOINPOCOB K 3a4€Ty

1. Yto takoe omeparop Habna? PacmucaTte omepaTop HaOma B JEKapTOBOM
CUCTEME KOOPAMHAT.

2. Uro Takoe rpamueHt? 3amucarh grad@ C HCIOJB30BAHHE OIEpaTopa
HaOma. Pacrucars grad ¢ B 1eKapTOBOM CUCTEME KOOPIUHAT.

3. Uto Takoe nuBepreHmnus? 3amucarh diva ¢ HCIOJIB30BaHHE OIepaTropa
Habna. Pacniucarts diva B JekapTOBOM cUCTEME KOOPAUHAT.

4. Yto Takoe potop? 3ammcaTh rota ¢ HCIIOJIb30BaHUE oOleparopa HabIa.
Pacnincars rota B 1eKapTOBOM CUCTEME KOOPAUHAT.

5. Uro ompenensoT MoJiHasA, JIOKaJbHasi U KOHBEKTHUBHAs MPOW3BOJHBIE IO
BPEMEHU?

6. Yto Takoe V.v* B JEKapTOBON M B KPUBOJIMHEWHOHN cHCTEMaxX KOOpIUHAT
(v® — KOMITOHEHTBI BEKTOpa)?

do @p

7. 4Yro Takoe — 3. [IpM DIJICpPOBOM ONHMCAaHMM JBMXCHUA? KakoB mx

buszndeckuit cMbIc?
8. Uro Takoe JarpaHkeB MOIX0] K OTTMCAHUIO JBIKEHUS CPEIbI?
9. Yro Takoe 3isIepoB MOIX0] K OMUCAHUIO JBUKEHUS CPEIbI?

10. Hanucath B pacKkpbITOM BHUJAE BBIPRKEHHUE NI KOMIOHEHTHI YCKOPEHHUS

dw,, o 9
a, = i—"— B JICKAPTOBOM CUCTEME KOOPAMHAT MPHU SUIEPOBOM OINKUCAHUU JIBUKCHMUS.

i 2 4
KakoBO BBIp@XCHHE AJIsi KOHTPABAPUAHTHOW KOMIIOHCHTBI YCKOPCHHS a” = —- B

KPHMBOJIMHEHHON CHCTEME KOOPIUHAT x* (2 — 3TO HE CTENEHb!)?
11. Yro Takoe TeH30p? CKOJBKO OTIMYAOMMXCA (C TOYHOCTHIO JIO 3HAKA)

KOMITIOHCHT Y ITPOU3BOJIBHOTI'O CUMMCTPUIHOI'O U AaHTUCUMMCTPHUYIHOT'O TeH30pOB?



12. KakoB MeXaHMYECKHW CMBICI KOMIIOHEHT TEH30pOB jAedopmanuii B
cllydae Majblx JnedopManui, ecau B HaYalbHOM COCTOSIHUM CHCTEMa KOOpIWHAT
JieKapToBa?

13. YUro Takoe TeH30p cKopocTedt aedopmanmii? Hammcats Qopmyrsl,
BBIPAKAIOIINE €T0 KOMIIOHEHTHI Yepe3 MPOU3BOIHbIE KOMIIOHEHT CKOPOCTH.

14. Yto Takoe MOTEeHIMaI BEKTOpa?

15. Yto Takoe HUpKyIsUUs BEKTOpa?

16. ChopmynupoBats Teopemy (popmyiy) Kommu-I'enbmromnsia.

17. ChopmynupoBats TeopeMy (bhopmyiy) Ctokca.

18. Hanmucats u mosicanth Gopmyity ["aycca-Octporpaackoro.

19. Yto Takoe wHAMBUAyalIbHBIM 00beM? HamucaTh M MosicHUTH GopMyity
i pepeHIpoBaHuUs 10 BPEMEHU UHTErpaia, B3ATOr0 MO MOJBUKHOMY 00bEMY.

20. IlepeuncnuTh 3aKOHBI COXpAaHEHUsI, KOTOPbIE BBl 3HAETE.

21. Hanucatp 3aKOH COXpaHEHMsI MacChl JIsl KOHEYHOTO WHIMBUAYAIbHOIO
o0beMa CIUIOLIHOM Cpebl.

22. Yto Takoe ypaBHEHHE Hepas3pbiBHOCTU? HammcaTe 3TO ypaBHEHHE IpU
DIJIEPOBOM U JIaTrPaHKEBOM OMMCAHUU CIUIONTHON CPEIbI.

23. Yto Takoe BEKTOP HAMPSHKEHUA?

24. Hanucatp 1 osicHuTh hopmyrny Komu jyist BEKTOpa HanpsHKEHUH.

25. Hanmcath 3aKOH COXpaHEHUS KOJMYECTBA ABWXKCHUS IS KOHEUHOTO
WHIMBHUIYaJIbHOTO 00BbEMa CIUIOIIHOM Cpe/ibl; MOSICHUTH BCE YJICHBI, BXOJSIINE B
3TO COOTHOIIIECHHE.

26. Yto Ttakoe TeH3op HanpsokeHui? KakoB ¢uznueckuié CMBICT €ro
KOMIIOHEHT B ICKapTOBOM CHCTEME KOOPAUHAT?

27. Hanucatp nuddepeHimanbHoe YpaBHEHUE JBMXKCHUS CIUJIOIIHOM CpEIbl.
CrnenctBueM Kakoro 3akoHa oHO siBisieTcs? [1osSiCHUTh Bce UieHbl, BXOISIINE B 3TO
ypaBHEHUE.

28. Hammcath 3aKOH COXpaHEHHS MOMEHTa KOJIWYECTBA IBWIKCHHS IS
KOHEYHOT'O MHAMBHUIYaJIbHOTO 0OBbEMa CIUIOIIHOM Cpeibl; MOSICHUTH BCE YJICHHI,

BXO/ISIIIME B 3TO COOTHOIIIEHHE.



29. K yeMy mpHBOJUT 3aKOH COXpaHEHUS MOMEHTA KOJIMYECTBA IBWKCHHS B
«KJTACCUYECKOM» ciTydae (T.€. Koraa COOCTBEHHBII MOMEHT KOJMYECTBA ABUKCHUS,
a TaKKE€ MacCOBBIC U MTOBEPXHOCTHBIE MAPBI CHJI OTCYTCTBYIOT)?

30. Yto Takoe TekyuyecTh? UTO Takoe naeanbHas TEKy4ecThb?

31. YUto Takoe naBieHUe?

32. Yto Takoe wujea’dbHble >KUAKOCTH M Ta3pl? Kakoil BuJ uUMeEET TEH30p
HaIpPsHKEHUN B UEaTbHOM KUJKOCTU B IEKAPTOBOM CUCTEME KOOPIUHAT?

33. Uto Takoe ypaBHEHHE Jiljiepa B MEXaHHMKE >KMJIKOCTU? 3amucaTh €ro B
BEKTOPHOM BHJIC.

34. Yto Takoe 6apOTPOIMHOCTH?

35. ChopMynupoBaTh yCIOBUE HETIPOHUIIAEMOCTH U YCIOBHUE MPUIUTIAHUS.

36. UTo Takoe BSA3KHE KUIAKOCTH M Ta3bl?

37. Hanucatp TeopemMy KUBBIX CHJI JJisi CIUIOIIHOM cpefbl B Jt000# (opme;
MOSICHUTH BCE WICHBI, BXOJSIINE B 3TO COOTHOIIICHHE.

38. Hammcatp 3aKOH COXpaHEHUS SHEPTHH JUIsl KOHEYHOTO WHIUBUIYATIHHOTO
o0BbeMa CIUIONIHOM CPe/Ibl; MOSICHUTh BCE YJICHBI, BXOJISIINE B 3TO COOTHOIIICHHUE.

39. ChopMynmupoBaTh 3aKOH TETUIONPOBOTHOCTH Dyphe.

40. ChopmynupoBats Gopmyiy Maiiepa.

41. Yto Takoe aguabara [lyaccona?

42. Yto Takoe ypaBHEHHUE MPUTOKA Teria?

43. Kako#t mporiecc B TepMOJUHAMUKE HasbiBaeTcsa oOpatumbiM? [lpuBecTu
puMep 00paTUMOTO U HEOOPATUMOTO TIPOIIECCOB.

44, Yto Takoe sHTpomus?

45. Yto Takoe BTOPOi 3aKOH TepMoauHaMuku? JlaTth GopMyIupoBKY BTOPOTO
3aKOHA, COACPIKAITYI0 TTOHITHE SHTPOTTHH.

46. Hamucath W TOSCHUTH 3aKOHBI COXPAHEHHS MAacChl M KOJWYECTBA
JBIDKEHUS B HHTETPATBHON (popMe JIsl HEMOIBIKHOTO KOHTPOJIBHOTO 00beMa Mpu

YCTaAaHOBUBHICMCS IBUKCHUU.

Hepequb THINOBLIX IHCbMECHHBIX BOIIPOCOB K 3a4€Ty



1. JlarpanxeBOo ONHUCaHHE JBHXKEHUS CIUIOIIHOW cpeabl. JlarpaHxeBbl
(MaTepuanabHbIE) KOOPJIMWHATHL. 3aKOH JBHXKCHHUS TOYEK CIUIONIHOM CpEeJibl.
BrluncieHrne KOMIOHEHT BEKTOpa CKOPOCTH MO 3aKOHY JBHMXKEHUsS. Bberumcienue
YCKOPEHHMS IO CKOPOCTH IMPH JarpaHKeBOM OIHCAHHH.

2. DiimepoBo omnucaHue JBWKEHUS. [IpocTpaHCTBEHHBIE KOOPAMHATHI.
BrluncneHne mossi yCKOPEHUN MO MOJIF0 CKOPOCTEH TMPU SMIEPOBOM OINKMCAHUMU.
NupuBuayanbHas (MaTepuaibHasi, IOJHAs) W JIOKaJbHasg NPOU3BOJHBIE I10
BPEMEHU.

3. Ilepexon oOT marpaHkeBa ONUCAaHUS JABIKCHUS CIUIONIHOW Cpeasl K
SIIIEpOBY U OOPATHBIN NEPEXO.

4. TeH3opbl Kak OOBEKTHl B 3BKJIMJOBOM HpOCTpaHCTBE. KOMIOHEHTHI C
pa3HbIM CTPOCHHEM HWHJIEKCOB, HMX CBf3b, (OPMYJbl NIpeoOpa3oBaHUs MpHU
Nepexoe K Apyron CucTeMe KOOpANHAT.

5. Omnepanuu Hajx TeH30paMu. MIHBapraHThI TEH30POB.

6. Tenzopusie nmoms. KosapuantHoe nuddepenuuponanue. JuBeprenuus u
pPOTOp BEKTOpA, IPATUEHT CKAJIIPHOU (QYHKIIUU.

7. Tenzopsl BTOpOro panra. Pa3noxkeHne Ha CyMMYy CHMMETPUYHOTO U
AHTUCUMMETPUYHOIO TEH30POB.

8. Tenzopsl koHeuHbIX Aedopmanmii ['puna u Anbmancu. MexaHudeckui
CMBICJI KOMITOHEHT.

9. BplpaxkeHHe KOMIIOHEHT TEH30pOB JedopMaiuii 4epe3 KOMIIOHEHTHI
BEeKTOpa nepemenieHus. JInHensle GopMynbl B cllydae MajblX AepopManuid U
MaJIbIX OTHOCUTEIBHBIX TOBOPOTOB.

10. Ten3op ckopocteit gaedopmanmii. OmnpeneneHue. BripakeHue ero
KOMITOHEHT 4epe3 KOMIOHEHThI CKOPOCTH.

11. ®opmyna Komm-I'enpMronbia st pacopeaesieHus CKOPOCTEW B Majou
OKPECTHOCTH JTFOOOM TOYKH CIUIONTHOM CPEIbl.

12. Bektop Buxps. Onpenenenue. KunemaTuyeckuid CMbICI BEKTOpa BHUXPS.
[upkynsuuss ~ CKOPOCTH. @®opmyna  Crokca.  [loTeHumanm  CKOpPOCTH.

OKBHUBAJICHTHOCTH INIOTCHIUAJIBHOI'O " 663BI/IXpeBOFO JABHKCHUS.



13. ®opmyna I'aycca-Octporpanckoro. Kunemarndeckuit cmpici. [lonstue
IIOTOKA BEKTOPA Yepe3 MOBEPXHOCTb.

14. JluddepenupoBanyre 1Mo BpeMEHH HHTErpasia 1o MoABMKHOMY 00beMY.

15. ®opmynupoBKa  3aKOHA  COXpPAHEHUsT  Macchl I KOHEYHOIO
WHIUBUIYyAIbHOTO O0OBbEMa  CIUIOMIHOMW  cpeAbl H  JJIA  HEMNOJBHXKHOTO,
MPOCTPAHCTBEHHOT'O 00beMa. YpaBHEHHE HEPA3pHIBHOCTU IMPHU SUJIEPOBOM M IMPHU
JArpaHKEBOM OIMCAHMM CPENbl. YPAaBHEHUE HEPA3pPBIBHOCTH Ul HEC)KMMAEMOU
Cpenbl.

16. Cumbl, eficTBYIONINE HA CILIONIHYIO CPEAY: MacCOBBIC U MIOBEPXHOCTHEIE.
BekTop HanpsKeHH.

17.3akoH  CcOXpaHEHUs  KOJMYECTBa  JBUKEHHS s  KOHEYHOI'O
WHJMBUAYAJILHOTO 00BhEMa CIUIOUTHOMN CPEIbl.

18. ®opmyna Komu, cBs3bpiBatonas BEKTOpP HANpsDKEHUHM Ha  J11000H
IUIOMIAJKE C BEKTOpAMH HAaIpsSKEHUH Ha TpeX (UKCUPOBAHHBIX B3aUMHO
MEPIECHINKYJIAPHBIX IUIOIIAAKaX. TeH30p HanpsokeHui. OU3NYEeCKUld CMBICI
KOMITOHEHT B JIEKapTOBOM CHCTEME KOOPAMHAT.

19. Iuddepennmansubie ypaBHEHUS IBUKCHHS CIITIONTHON CPEJIbI.

20. ®opmynMpoBKa 3aKOHA COXPAHEHHUS MOMEHTA KOJIMYECTBA JBUKECHUS IS
KOHEYHOT0 MHIUBUAYaJIbHOIO OOBbEMa CIUIOIIHOM cpeabl. TeH30p MOMEHTHBIX
HaIpsHKEHU.

21. luddepenimanbHoe ypaBHEHHE MOMEHTAa KOJWYECTBA  JBUIKEHUS.
VYcnoBus, Mpu KOTOPBIX CUMMETPHUS TE€H30pa HAMpPSHKEHUH ABISAETCS CIEACTBUEM
3aKOHA COXPAHEHUS MOMEHTA KOJIMYECTBA JBUKCHHUS.

22. )KuakocTy ¥ ra3bl B MEXaHUKE CIUIONIHBIX cpei. TeH30p HampsokeHUi B
nokosiencs xuakoctu. Jlapnenue. MneanbHast »KMAKOCTh. Y paBHEHUS Jilnepa.

23. IlonHble cucTeMbl MEXaHWYECKUX YpPaBHEHUH Ui HEC)KUMaeMOu
UJeaTbHON KUJIKOCTH M JIJIT OapOTPOITHBIX JBMKEHUM CKHUMAEMOHN HeaabHON

KHUIKOCTHU. YcnoBue HCTIPOHUITACMOCTH Ha IMOBEPXHOCTU TBCPABLIX TCJI.



24. Bsizkast KuAKOCTh. JInHEHHO-Bs3Kass (HBPIOTOHOBCKAs) JKUIKOCTh. CBS3b
MEX1y KOMIIOHEHTaMH TEH30POB BSI3KMX HANpPSDKEHUH U CKOpocTel nedopmanuit
B M30TPOIMHOM JIMHEHHO-BA3KOM kuakocTH (3akoH HaBwe-CTokca).

25. YpaBuenusi Haswe-CTokca. ['paHnyHO€ ycloBHE TpWIMIIAHUSA HA
MTOBEPXHOCTH TBEPABIX TEI.

26. Yopyras cpena. JlunelHo-yrnpyras cpena. 3akoH ['yka ajis U30TpOIHON
JMHENHO-YIIPYTOil Cpebl MPU U30TEPMUUECKOM J1€(POPMUPOBAHUH.

27. YpaHenusa HaBbe-Jlame i1 TuHEHHO-YIPYTUX CPEI.

28. Teopema XUBBIX CHJI (TeopeMa O KMHETUYECKOW SHEPTUH) I CHUCTEMBI
MaTepUalbHBIX TOYEK W A CIUIOIHOM cpenbl. Pabora BHYTpeHHHX
NOBEPXHOCTHBIX CHJI. PaboTa BHYTpPEHHHUX MOBEPXHOCTHBIX CHUJI B HJI€AIbHOMN
HKUIKOCTH.

29. 3akOH coxpaHeHHMs OSHeprum — llepBbIli 3aKOH TEPMOAMHAMUKH.
DopMyJIMPOBKA 3aKOHA COXPAHEHUS SHEPTHM Uil KOHEYHOTO HWHJIWBHUAYaJIbHOTO
oO0bema cruiomHOM  cpeawl. PaGora BHemHux cwi.  [lpuTok  Tema.
TennonpoBoaHOCTE. BEKTOp NOTOKA TeILIa.

30. InddepennmanbHoe ypaBHEHHWE DHEPTUU. YpaBHEHHE TPUTOKA TeIa
(YpaBHEHUE BHYTPEHHEH YHEPTHUN ).

31. BelpaxkeHue i TNPUTOKAa Telja K MaJod dYacTHIlE 3a CUer
TEIUIONPOBOJHOCTH. 3aKOH TermonpoBogHoctn Dypse 1 HM30TPONHOM U
AHU30TPOITHOM CpEL.

32. CoBepiieHHBIA Ta3. YpaBHEHHE TMPHUTOKAa Temjaa A HAeaIbHOTO
COBEPUIEHHOTO Ta3a. YIEJbHbIE TEMJIOEMKOCTH B IMPOLECCAaX C MOCTOSIHHBIM
00BeMOM M C TOCTOSIHHBIM JaBieHueM. @®opmyna Maiiepa. CBa3b Mexay
JABJICHUEM W IUIOTHOCTBIO TIpU aauadaTUYECKOM JBUKEHUU HACAIBHOTO
COBepIIIeHHOTO Ta3a (aanabara [Tyaccona).

33. Bropoii 3akoH TepMOauHAMUKHU ((OPMYITHPOBKA, COAECpPKAIasi MOHSATHE
sHTponuu). OOpaTuMble U HeoOpaTUMble Mpouecchl. [IpUTOK IHTPONUU U3BHE U

IMPONU3BOACTBO DHTPOIIHNH.



34. ®opMynHpoBKa BTOPOTO 3aKOHA TEPMOJWHAMHKW JJII KOHEYHOTO
WHIUBUIyaIbHOTO 0o0BbeMa cruiomHoi cpeasl. JuddepeHmaisHoe ypaBHEHUE

OHTPOIINH.

Ilepeyenb THMOBBIX 32124 JJIsl KOHTPOJISI

1. ins mocTynaTeNnbHBIX JBHXKEHUN TBEPIOrO TEja BHINUCATH OOUIMN BH]
MOJIsl CKOPOCTH M OOIIMM BHUJ 3aKOHA JBHXXEHUS TIPU JIarpaH)XEBOM W TIPHU
SUJIEPOBOM ONHUCAHUH.

2. Jloka3aTb, 4TO JIOOOH TEH30p BTOPOTO paHTa MOXKHO €IWHCTBEHHBIM
00pa3oM Pa3ioKUTh HA CyMMY CUMMETPUYHOTO U AHTUCUMMETPUYHOTO TEH30POB.

3. OnpenenuTh MEXaHMYECKHH CMBICT KOMIIOHEHT TEH30pa CKOPOCTEH
nedopmarimii.

4. Beipa3uTh Yepe3 MOTEHIMAT CKOPOCTU €€ IUPKYJAIMI0 [0 KpPHUBOM,
COEIMHSIONIEH TOUKH C KOOPIMHATAMHU (X1 Y1, 71} y (X2, V2, Z2}-

5. 3anucaTh 3aKOH COXpPAaHEHUS MAaCChl JJIsi KOHEYHOTO HETOBUKHOTO
MPOCTPAHCTBEHHOT0 00bEMa, Uepe3 KOTOPhIN MPOTEKAET Cpea.

6. Pacnicath ypaBHeHue Ditsiepa B J€KapTOBOM CHUCTEME KOOPIUHAT.

7.3amucaTh YypaBHEHHMS OHHEPTUM U TPUTOKA TeIUia I UACAIbHON
HEC)KNMAEMOM KUJIKOCTH U UIEATBLHON COKUMAEMOU JKUIKOCTH.

8. Haiitu cuiy, NEWCTBYIONIYIO Ha pakeTy, KOTopas JETUT C TOCTOSIHHOU
CKOPOCTBIO V U BBIOpAchIBaeT B €IUHUIYY BpeMeHU Maccy M. CUuTaTh U3BECTHHIM
pacnpenereHue CKOPOCTH B CTPYE 32 PAKETOM BIAIM OT PAKEThI, TI€ MOXKHO
npeHeOpeyb BS3KUMH CHJIIAMH M CUWTaTh JaBJICHUE paBHBIM JIaBIICHUIO B

OKpY>Karollen cpeae Po.

OueHo4YHbIE cpeacrea aJjs TeKyl]_leﬁ aTrecranumu

Bomnpocsl a5 codeceqoBaHus U TECTOB

1. TloHsATHE CIUIOUTHOM CPEBbI.



2.
Cpenpbl.

3.

JlarpanxkeB W DOWIEpOB MOAXOA K OIMCAHUIO JIBHKEHHS CIUIOILIHON

[Tonnas (MHIMBUYaJIbHAS, CYOCTAHIIMOHANIbHAS ), MEeCTHasl (JIOKaJIbHAs) U

KOHBCKTHBHAsA ITPOU3BOJHAA 110 BPCMCHHU.

4.

KOBapHaHTHI)Ie N KOHTpAaBapUAHTHBIC BCKTOPLI Oa3muca. KOBapI/IaHTHble u

KOHTpaBapHUAHTHBIC KOMIIOHCHTBI BCKTOPOB.

5.

6
7
8.
9

TeH30psl.

[IpousBoaHas no HanpasieHuto. ['paguent.

KoBapuantHoe auddepeHiupoanue.

BekTopHble JIMHUY, JIMHUU TOKA, TPAEKTOPUHU. BEKTOpHBIE MOBEPXHOCTH.

JledbopmupoBanue CIUIOMIHON cpefbl. TeHzopwl aepopmanuii ['puHa u

AJpMaHCH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Bekrop nepemenieHui.

Tenzop ckopocreit nedopmMarimii.

®opmyna Kommn-I'enpMronsna.

JluBeprenuusi.

CKOpOCTh OTHOCUTEIILHOTO O0BEMHOTO PACIIUPEHUS.
[Torennuain. IloreHIMaNbHOE ABUKEHUE.
Hupkynsauus. Teopema Ctokca.

Kunemaruueckas teopema ['enpMrosbiia.

Teopema Octporpaackoro-I'aycca.

®opmyna auddepeHIUpOBaHUs MO0 BPEMEHHM HWHTErpaja, B3STOro IO

MOABUKHOMY 00BEMY.

20.
21,
22,
23.
24,
25,
206.

Kunematnueckas teopema KenbBuHa.

O 3akoHax coxpaHeHus u Teopeme Hérep.

3aKOH COXpAHEHUSI MACCHI.

YpaBHEHHE HEPA3ZPHIBHOCTH.

3aKOH COXpaHEHUs KOJIUYECTBA ABUKEHUS (MMITYJIbCA).
®opmyna Ko 11t BEKTOpa HaNpsKEHUMN.

TeH30p HaIpsKEHUN.



27

28.
29,
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44.
45,
46.

JuddepenunanbHoe ypaBHEHNE ABKECHUS.

3aKOH COXpAaHEHUs] MOMEHTA KOJIMYECTBA JBUKEHUS.
TexyuecTb. JKHUIKOCTH U ra3bl.

JlaBieHue.

WneanbHble )KUAKOCTU U Ta3bl.

YpaBHenue Jitnepa.

bapoTponHOCTS.

VYcnoBre HENPOHUIIAEMOCTH.

Y cnoBue npuiMIianus.

Teopema *uBbIX cHJI (YpaBHEHHE KHHETUUECKOIN SHEPTUN ).
PaboTta BHyTpEHHUX MOBEPXHOCTHBIX CHIL

3aKOH COXpaHEHUs SHEPIUH (TIEPBBII 3aKOH TEPMOJIUHAMUKH ).
BekTop nmortoka Termia.

3aKoH TemonpoBogHoCcTH Dyphe.

JuddepenunanbHoe ypaBHEHUE SHEPTUU.

VYpaBHeHMe MPUTOKA Teruia (YypaBHEHUE BHYTPEHHEW SHEPTHUH).
dopmyna Maiiepa.

Anunabara Ilyaccona.

3aKOH COXpaHEHUsI SHTPONUU (BTOPOM 3aKOH TEPMOJUHAMUKH ).

BTOpOfI 3aKOH TCPMOJWHAMHWKH JJIA HWHAWBUAYAJIBHOI'O

CIUIOLIHOM CpEJIbL.

47.
48.

JuddepeHunanbHoe ypaBHEHHE SHTPOIHH.

HepasenctBo Knaysuyca.

Tunosble 3a1aHuA 115 KOHTPOJIbHOI padoTsl (ITP-2)

o0BeMa

1. BeiBectu popmyny Kommu-I'enpMrosbla 1j1si pacnpeeiaeHusi CKOpocTeil B

MaJioi OKPECTHOCTH JIF000H TOUKH CIUTOIIHON CPEJIbI.

2. BreiBectu ¢opmyny muddepeHnrpoBaHus M0 BPEMEHHW HHTErpajia Iio

MOABKHOMY 00BEMY.

3. BrIBecTH ypaBHEHUE HEPA3PHIBHOCTHU MPH SMIIEPOBOM OMUCAHUU CPEJIBI.



BriBectn nuddepenimanbapie ypaBHEeHHs! JBUKEHUS CILTOIIHON CPEbI.
BrIBECTH ypaBHEHHSI IBUKEHUS UIECATBHON KUIKOCTH.

BriBecTr ypaBHEHUs JBUKEHUS BSI3KOW KHUIKOCTH B BEKTOPHOU opMme.

N o o &

BriBectn ypaBuenus HaBbe-Jlame 1t IMHEMHO-YIIPYTUX CPE.

Kpurepuu oneHku (MUCbMEHHbI OTBET)

100-86 GamtoB - eciaW OTBET IMOKA3bIBAET TIyOOKOE M CHCTEMaTHYECKOe
3HaHHE BCEro MPOrpPaMMHOr0 Marepuajia U CTPYKTYpPhl KOHKPETHOr'O BOIIpoOca, a
TaK)K€ OCHOBHOI'O COJEP’KaHHUS M HOBALMU JIEKIIMOHHOI'O Kypca 10 CPAaBHEHUIO C
yueOHOM JsutepaTypoill. CTyIeHT JAEMOHCTPUPYET OTYETIMBOE M CBOOOJHOE
BJIQJICHUE KOHUENTYaJIbHO-TIOHATUWHBIM anmnapaToM, HAYYHBIM S3bIKOM U
TEPMHUHOJIOTHEN TI0 MEXAHUKE CIUIOIIHBIX Cpel. 3HAHWE OCHOBHOW JIMTEPATyphl U
3HAKOMCTBO C JIOIOJIHUTEIBHO PEKOMEHJIOBAaHHOM JHTepaTypoil. Jlormdecku
KOPPEKTHOE U yOEeTUTENbHOE U3JI0KEHHUE OTBETA.

85-76 - OammoB - 3HAHHWE Y3JOBBIX MPOOJIEM MPOTPaMMbl M OCHOBHOTO
COJIEp)KaHMUS JIEKIIMOHHOI'O Kypca; YMEHHE II0JIb30BaThCSl KOHIIENTYaJbHO
MOHATUHHBIM aIlapaToM B IMPOIECCE aHaM3a OCHOBHBIX NPOOJIEM B paMKax
JAHHOW TEMBbI; 3HAHWE BAXXHEUIIMX pabOT W3 CIHCKAa PEKOMEHIOBAaHHOU
JUTEPATYpel. B 1EnoM JIOTMYECKM KOPPEKTHOE, HO HE BCErJa TOYHOE U
apryMEHTUPOBAHHOE U3JI0KEHUE OTBETA.

75-61 - OGamn - ¢parMeHTapHbIE, MOBEPXHOCTHBIC 3HAHUS BaKHEHIIMX
paszie’oB MpOrpaMMbl M COJAEpPXAHUS JIEKUMOHHOTO Kypca; 3aTpyIHEHHs C
UCIIOJIb30BAaHUEM HAYYHO-NIOHATHUMHOIO anmaparta M TEPMHUHOJIOTUMU Y4eOHOMU
JUCUUIUIMHBL, HEMNOJHOE 3HAaKOMCTBO C PEKOMEHJOBAaHHON JMTEPATYpPOW;
YaCTUYHbIE 3aTPYJAHEHHUS C BBINOJHEHUEM MPEIyCMOTPEHHBIX MPOTPaMMOM
3aJlaHAl; CTPEMJICHUE JIOTUYECKH ONPENEIEHHO M TOCIEAOBATEIBHO H3JI0KUThH
OTBET.

60 1 MeHee O0aIoB - He3HAHUE, TUOO OTPHIBOYHOE MPEICTABICHUE O JaHHOM
npobiieMe B paMKax yuyeOHO-IIPOrpaMMHOTO MaTepuaia; HEyMEHHE HCIOJIb30BaTh

MIOHATUMHBIN ammapar; OTCYTCTBUE JIOTUUECKOU CBS3U B OTBETE.



Kpurepuu ouenku (YyCTHBIN 0TBET)

100-85 GamioB - eciau OTBET TMOKAa3bIBAaET IMPOYHBIC 3HAHHUS OCHOBHBIX
MPOIIECCOB MEXAaHWKH CIUIONIHBIX Cpeld, OTIMYAeTCsS TIyOMHOW W TOJHOTOMN
PACKpBITHS TEMBI; BJIaJICHHE TEPMUHOJOTUYECKUM aIllapaToM; YMEHUE OOBSICHATh
CYILIIHOCTb, SIBJICHUM, MPOILECCOB, COOBITUH, JIeTaTh BHIBOJLI U 000OIIEHUS, 1aBaTh
apTyMEHTUPOBAHHBIC OTBETHI, MPHUBOAUTH MPUMEPHI, CBOOOJHOE BJIAJCHHE
MOHOJIOTMYECKOW pPEUbl0, JOTUYHOCTh W MOCIEOBATEIBHOCTh OTBETAa; YMEHHUE
IPUBOJUTH MPUMEPHI COBPEMEHHBIX MTPOOJIEM U3yHaeMOU 00IaCTH.

85-76 - Ga/oB - OTBET, OOHAPYKUBAIOIIMKA TMPOYHBIC 3HAHUS OCHOBHBIX
MPOILIECCOB MEXaHUKH CIUIONIHBIX Cpel, OTJIMYaeTcsd TIyOMHONW U TOJHOTOM
PaCKPBITHS TEMBI; BJIaJICHUE TEPMHHOJOTHICCKUM aIllapaToM; YMEHHUE OOBSCHATH
CYIITHOCTb, SIBJICHUM, MPOIECCOB, COOBITUH, JIeJIaTh BHIBOJLI U 000OIIEHUS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPHUBOJUTH MPUMEPHI, CBOOOJHOE BJIAJCHHE
MOHOJIOTHYECKOW PEUYbl0, JIOTHYHOCTh M IOCIICIOBATEIHHOCTh OTBeTa. OaHAKO
JIOTYCKaeTCs OJIHA - JIB€ HETOYHOCTH B OTBETE.

75-61 - Gamn - oIEHMBACTCS OTBET, CBUJICTEILCTBYIONINNA B OCHOBHOM O
3HAHUM TPOIECCOB MEXAHUKHU CIUIONIHBIX Cpel, OTIMYAIOIIMICSI HEIOCTATOUYHON
TJIyOMHOW M TIOJIHOTOM PACKPBITUS TEMbI; 3HAHUEM OCHOBHBIX BOIPOCOB TEOPHH;
cmabo  chOpMHpPOBAHHBIMH  HABBIKAMH  aHalM3a  SIBJICHWUH,  TIPOIIECCOB,
HEJIOCTaTOYHBIM YMEHHMEM JaBaTh apTyMEHTHPOBAHHBIE OTBETHl U TPUBOIUTH
MPUMEPBI; HEAOCTATOYHO CBOOOJTHBIM BIIAJICHUEM MOHOJIOTHYECKOW pPEYbIo,
JIOTUYHOCTBIO M TOCJIEA0BATEILHOCTRIO OTBETa. JlomycKaeTcss HeCKOJIBKO OIMOOK
B COJEP)KaHUM OTBETA;, HEYMEHHE NPUBECTH TMPUMEP PAa3BUTUA CHUTYaIUH,
IIPOBECTH CBSI3b C IPYTUMH acCleKTaMH H3ydaeMoi 00J1acTH.

60 u meHee OalOB - OTBET, OOHAPYKUBAIOIIMN HE3HAHHWE TIPOIECCOB
MEXaHUKH CIUIOIIHBIX CPEeJ, OTIUYAIONINICS HETTyOOKHMM PACKPBHITUEM TEMBI;
HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMU HABBIKAMU
aHanw3a SBJICHUM, MPOIECCOB; HEYMEHHEM J1aBaTh apTyMEHTHPOBAHHBIE OTBETHI,

cJ1a0BIM BIaACHUEM MOHOJIOTHUYECKOM p€ubl0, OTCYTCTBUCM JIOTHYHOCTH H



IIOCJIACA0BAaTCIIbHOCTH. I[OHYCKEIIOTCH CCPbC3HBIC OIIMOKN B COJACPIKaHUU OTBCTA,

HE3HaHUE COBPEMEHHOU MPOOIeMaTHKU N3y4aeMOn 00JIacTH.

Kpurepuu oieHKM KOHTPOJIbHOM padoThI

100-86 GamioB — CTyAEHT TOYHO BBIMOJHWJI BCE YacTU 3aJaHUs, YMEET
apryMEHTUPOBAHO  OTBEYaTh HAa  BOMPOCHL, CBSI3aHHBIE C  33JaHUEM.
[IpogeMOHCTPUPOBAHO 3HAHUWE M BIIAJICHUE HAaBBIKAMU CaMOCTOSITEILHON
UCCJIEeIOBATEeNbCKOM padoThl 1o Teme. dakTuyeckux OmHUOOK, CBSI3aHHBIX C
NOHUMaHUEM IIPOOJIEMBI, HET.

85-76 OGammoB — paboTa CTyOeHTa XapaKTepHU3yeTCS CMBICIOBOM
LEJIBbHOCTBIO, CBSI3HOCTBIO M TIOCIJIEIOBATEIIBHOCTBIO M3JI0KEHUS; JOIMYLIEHO HE
Oonee OJHOM OIIMOKM MpU BBINIOJIHEHUHM 3afaHus. [IpomeMoHCTpHpoOBaHbI
UCCJIEIOBATENIbCKUE YMEHUSI W HaBBIKUM. (DakTHYECKUX OIIMOOK, CBS3aHHBIX C
MOHUMaHUEM IPOOJIEMBI, HET.

75-61 Gams — CTYJIEHTOM MPOBEJEH CaMOCTOSITEIbHBIN aHalli3 OCHOBHBIX
ATalOB U CMBICIOBBIX COCTABJISIFOIIMX BBITOJHEHUS 3aJlaHUs; MPUCYTCTBYET
MOHMMaHUE 0a30BBIX OCHOB U TEOPETUUECKOTO OOOCHOBAaHUS TeMbl. JlomyIieHo He
Oomee AByX OMIMOOK TIPH BBHIMOJTHEHUH 33 JaHUS.

Menee 60 6aioB — paboTa BBITIOJIHEHA HE TIOJIHOCTHIO. JomyliieHo Tpu uiu

0oJiee Tpex OMMUOOK MPHU BBIMOTHEHUH 3aaHUS.

MeToauveckue peKOMEHIALNH,
omnpee/siloue NpoueIypobl OEHUBAHUS Pe3yJIbTATOB OCBOCHUA

AUCIHUILINHBI

Texkymass arrecrauusi CTyAeHTOB. Texkymas arrecTalusi CTYIEHTOB IO
aucuurmimae «Mogeny CIUIOMIHBIX MHOTOKOMIIOHEHTHBIX CpPE» MNPOBOJIMUTCSA B
COOTBETCTBUM C JIOKAJbHBIMA HOpMaTUBHbIMU akTamu JIBDY wu sgsisercs
00s13aTENLHOM.

TeKYH_IaSI aTrecranuia I10 JUCHUITIINHE «MOJICJ'H/I CIIJIOIIIHBIX



MHOTOKOMIIOHEHTHBIX CPE» MPOBOAUTCA B (OpME KOHTPOJIBHBIX MEPONPUITUN
(TecThl, coOecenoBaHUE) MO OICHUBAHUIO (DAKTHUECKUX PE3YNIbTaTOB OOYUCHHS
CTYZEHTOB U OCYILECTBIISETCS BEAYIIIMM IIPENIOJaBATEIEM.

OOBbeKTaMu OLICHUBAHUS BBICTYTIAIOT:

— yuyebHas JUCLMIUIMHA (AKTUBHOCTh Ha 3aHATHUSIX, CBOEBPEMEHHOCTb
BBITNIOJIHEHMSI PA3JIMYHbIX BUJOB 3a/IaHUM, MOCEIIAEMOCTh BCEX BUJOB 3aHATHI 110
aTTECTYEMOM JUCIUIUIMHE);

— CTENEHb YCBOCHMS TEOPETUYECKUX 3HAHUM (aKTUBHOCTh B  XOJ€
OOCYXKIEHU MaTepuanoB JIEKIMHA, aKTHUBHOE ydacTUE€ B JUCKYCCHUAX C
apryMeHTaMu U3 JIONOJIHUTEIbHBIX MCTOYHUKOB, BHUMATEIbHOCTh, CIIOCOOHOCTH
3a/laBaThb BCTPEYHbIE BONPOCHI B paMKaxX JUCKYCCHUH WM OOCYXIEHUS,
3aMHTEPECOBAHHOCTh U3y4aeMbIMH MaTepUaIaMHu);

— YpPOBEHb OBJIAJCHUS NMPAKTHUYECKUMU YMEHHUSAMH W HaBbIKAMU IO BCEM
BUJIaM y4eOHOM paboThl (Ompenenserca Mo pe3ysibTaraM KOHTPOJIBHBIX pPadoT,
NPAKTUYECKUX 3aHSATUH, OTBETOB Ha TECTHI);

— pe3yJbTaThl CAMOCTOSITENBHOU PAaOOTHI.

IIpome:xkyTouHass arrectaumMsi CTyAeHTOB. [IpomexyTouHas arrectanus
CTYJEHTOB IO JIUCUHUIIMHE «MOJAENN CIUIONIHBIX MHOTOKOMIIOHEHTHBIX CPEI»
IIPOBOJAMTCS B COOTBETCTBUU C JIOKAJIbHBIMA HOPMaTUBHBIMU akTamu [IBOY.

Kpurtepun BbICTaB/ICHUSI OLEHKH CTYIEHTY Ha 3a4eTe 10 AUCHUILIHHE

«Mogean CILUIOIHBIX MHOTOKOMIIOHEHTHBIX cpea»

Bbanasi Onenka TpedoBanus Kk c()OpMUPOBAHHBIM KOMIIETEHIUAM
(PEUTUHTOBO | IK3aMeHa

1 OLICHKH) (crangapTHas)

60-100 «3a4eT» «3a4eTy BBICTABJISETCS CTYJIEHTY, €CJIU OH TJIYOOKO U TIPOYHO

yCBOMJI y4eOHBIH MaTepuai Mo JUCIHUILTUHE, HCUEPIIBIBAIOIIE,
MOCJIETOBATEIBHO, YETKO U JIOTHYECKH CTPOMHO €ro M3Jiaraer,
CBOOOZHO CHpAaBISETCS C 3a/JadyaMy, BOMPOCAMH H JIPYTHMH
BUJAMH TIPUMCHCHUA 3HaHI/II>'I, npuiyeM HE 3aTPyAdHSACTCA C
OTBETOM TIpH  BUJOW3MEHECHUU  3aJlaHui, TPaBUIBHO
000CHOBBIBAET MIPUHSITOE pereHwue, BIIaJICET
pPa3HOCTOPOHHUMHU HAaBBIKAMH M TPHEMaMH BBITOJTHEHHS
MpaKTUYeCKUX 3a7ad B obymacth  mpodeccHoHaTbHOM
JIESITEILHOCTH.

0-59 «He 3auemy «He 3ader» BBICTABISIETCA CTYAEHTY, KOTOPBIM HE 3HAET
3HAYUTENBHON YacTH y4eOHOro maTepuana 1o AUCIUILIUHE,




JIOTTYCKAaeT CYILIECTBEHHbIE OLUTMOKHU, HEYBEPEHHO, ¢ OOJIBIIUMU
3aTPyJHEHUSIMH  BBITIONHSET TMpakTudeckue paboTel. «He
3a4eT» CTAaBUTCS CTYyACHTaM, KOTOPbIE HE MOTYT IPOJOJIKUTH
oOyudeHue 6e3 JIOTIOJTHUTEIbHBIX 3aHATUH o
COOTBETCTBYIOIIEH TUCIUIUINHE




