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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: MexaHHKa CIUIOLIHBIX Cpel
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa NpUKIaTHON TeOPUINKU

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[IporpamMmy cocraBunu:

H.B. lyOuns, kanz. ¢pus.-mar. Hayk
E.W. Peoxax, a-p $pus.-mMar. HayK, CTapILIMiA HAyYHBIA COTPYIHHUK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl npukianHoi reopusuku 15.03.2021



AHHOTANMA

Kypc «MexaHrka CIUIOIIHBIX Cpea» SBISIETCS OJHUM K3 OCHOBOIIONATAIONIMX W HEOOXOIUMBIX IS
TTOJTHOIICHHOTO YCBOCHHMSI CTY/ICHTAMHU OOJBIIMHCTBA KYPCOB, CYIIECTBYIOIIUX B MAarCTEPCKO mporpamme. B
paMKax Kypca paccMaTpHUBalOTCS OCHOBHBIE MaTeMaTHYeCKHE TOAXOAbl K OIHMCAaHHUI0 MEXaHHYECKOTO
MOBEJCHUS CIUIOIIHBIX Cped — TBEPABIX TEI M KUJAKOCTEH. B paMkax Kypca CTyIOEHThl OCBauBalOT
JIIEMEHTApHBIE TOHSATHSI MEXaHUKH CIUIONIHBIX CpPEJ: MOHSTHUS HampsDKeHUH, AedopMainuii, cMeleHui u
CKOpPOCTEeH W3MEHEHHUS STUX NapaMeTpPOB. 3HAYMTENhHAs YacTh Kypca IOCBSIIEHAa YCBOSHHUIO OCHOBHBIX
3aKOHOB, ONPEACISIONIMX MPOCTPAHCTBEHHBIC paCHpeseieHHsI HANpPsHKCHUH M JedopManuid B CIDIONIHBIX
cpelax: ypaBHEHUH PaBHOBECHUS W JBUKCHWsI, YCIOBHIA COBMECTHOCTH AedopMmariuii. OTnenbHOe BHUMaHUE
YIEIEHO TEOpUHU OMPEAENAIONINX COOTHOIIEHU. B pamkax Kypca CTYAEHTHI TakKe OCBAHBAIOT 3JIEMEHTHI
JIMHEHHOW M TEH30pHOH anreOpbl, HEOOXOAWMBIC IS TOHMMAaHWS W TPUMEHEHHS OIHMCAHHBIX 3aKOHOB:
paccMarpuBaroTCs Kak MPOCTEUIINe MaTeMaTUYeCKHe ONepaldd HaJ TEH30PHBIMU BEIMYHMHAMH, TaKHe KaK
CKAIIIPHOE W JUAJHOE MPOU3BEACHUE WM NPUBCACHUE K [IIaBHBIM OCAM, TaK WU JACHCTBUE DPA3TUUHBIX
T epeHIaTbHBIX ONepaToOpOB Ha TEH30PHBIX MOJISAX. B paMKkax MpakTHYecKUX 3aHSATHIA CTYIEHTHI PEIIaroT
HEKOTOpBIE 3JEMEHTApHEIE 3a7a4ll MEXaHUKU Ae(OPMUPYEMOTO TBEPAOTO Tela, UMEIOIINE aHATUTHICCKUE
pelIeHus.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI
OcHOBHOM HCJIBIO NUCHUIUIMHBL ABJIACTCA O3HAKOMJICHUC CTYACHTOB C MAaTCMATUUYCCKUM allllaparomM
MCXaHUKHU CIUIOLNIHBIX CpEl, (1)OpMI/IpOBaHI/Ie INOHMMaHHusl OCHOBHBIX 3aKOHOB, OIPCACIAONINX
HAaIMps’>KCHHOC COCTOSAHUC CINUIOIIHBIX CPEA, HAXOAAMUXCS B PaBHOBCCUHN NI JIBUKCHHUU.

3agauu AUCUMIIHHBI
K ocHOBHBEIM 3a1a9aM TUCHUIUIMHBI OTHOCSTCS:
1. Tlomy4yeHuwe CTyaeHTaMH OIBITA BBIIOIHEHWS MaTeéMaTHYECKUX OIepanuii Hajx TEH30pPHBIMU
BEJIMUYMHAMM U TOJISIMU;
2. ®opMHUpOBaHUE Yy CTYyACHTOB IOHUMAaHUs OCHOBHBIX 3aKOHOB MEXAHUKHU CIUIOIIHBIX CpPEl;

3. HonyquI/Ie CTYACHTAMHU OIIbITa MPUMCHCHUSA OCHOBHBIX 3dKOHOB MCXAHHWKU CIUIOIIHBIX CPCA IAJIA
ONPCACIICHNA HAIIPSXKEHHOI'0 COCTOSIHUA CPCA B YCJIOBUAX, AOIMYCKAIOMIMUX AHAJIUTHYCCKOC PCIICHHUC
3aJa4 MCXaHUKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHIaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneet cucremoit pynnamentanbibeix |OIMK-1.2 CrnocobeH 0600mark M KpUTHYECKH OIICHWUBAThH
Hay4YHBIX 3HAHUH B 00JacTu OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCcCHOHABLHON ESTENbHOCTH

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2 Nmeer npeacrasienne o6 akryansabix |OINK-2.3 Bnageer mnpodeccrnoHanbsHOW TEPMHUHOIOTHEH,
npoOsieMax HayKd ¥ TEXHUKU B OOJIACTH CBOEH |MCIIONB3yeMOH B COBPEMEHHOH  HayYHO-TEXHUYECKOM
npodeccuoHaIbHON 1eSTeTbHOCTH, CIIOCOOEH  |IuTeparype, 00iaJaeT HaBbIKAMU YCTHOTO U NHCHMEHHOTO
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH W3JIOKCHUSI PE3yJIbTaTOB HAYYHOW JEATCIBHOCTH B paMKax
npodecCUOHANBHEIC 3aJIauu mpoeCcCUOHATBHON KOMMYHHUKAIIMN

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PELIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX

1 HOBBIX 3a14a4 B obOmacTu HpO(beCCPIOHaJIBHOﬁ
ACATCIIbHOCTU, YUUTbIBAsI OCOOEHHOCTH U
OrpaHru4CHUA pa3JIMYHbIX MCTOAOB PCUHICHUA

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

IIK-1.1 CnocobeH HaxXomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
paMKax TeMaTW4eCKOW OONacTH CBOEH MPOQECCUOHATHLHOM
IEITEILHOCTH

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

OCHOBHBIC 3aKOHBI, OIIPCACIAIOINC MCXAHNYCCKOC IMMOBCACHUC CIUIOIIHBIX CPCa

YMETB:

pemarb HpOCTefIH.IHe 3alaii  MCXAaHWKH CIUIOIIHBIX CpCa U JIMHCHHOU aﬂre6pH, HUMCHOIIIUC

AHAIMTUYECKHE PEIICHUS
BJIAJIETD:

MaTeMaTHYECKUM allapaToM JIMHEHHON anreOpsl 1 MEXaHUKHU CIUIOIIHBIX CPel

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

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

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

Ne Tema (pa3znen) AMCUUTUIMHBL

Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| DyeMeHThl  TEH30pHOM  anreOpbl 4 ) 5
TEH30pPHOTO aHaJIN3a

2 Kunemarunka CriionrHon cpesbl 2 2 5
3 HampskeHns B CIIOIIHBIX cpenax 2 2 5
4 DeMeHTHI JINHEHHON TeOpUH YIpyrocTu 2 2 5
5 YpaBHEHHUS paBHOBECHS U JBUKCHHUS 3 6 5
6 Henuneitnas peonorus CIUIONIHBIX CPex 2 1 5
Hroro yacos 15 15 30
[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. DneMeHTEI TeH30pHOI>i anrerH 1 TCH30PHOT'O aHAJIM3a




OcHOBHBIEC OIpeaesIeHUs] BEKTOpHOW anreOpbl. [IOHSATHS CKaIAPHBIX, BEKTOPHBIX M TEH30PHBIX
BeJIMUYUH. TEH30pbl BTOPOTO, TPETHETO M UYETBEPTOr0 paHra. beckoopAuHaTHas W KOOpAMHATHas
¢dopmbl 3anmcu omepanuii Hax TeH3opamH. CKalsipHOE M TEH30pHOE IPOM3BEACHHUE TEH30POB
BTOpOro paHra. [IpuBeneHue cuMMETPUYHOTO TEH30pa BTOPOTO PaHIa K IVIaBHBIM OCsAM. MIHBapUaHThI
TEH30pa BTOPOTO paHra. DJEMEHThl TEH30PHOIO aHalu3a: OIEpalud HaJ TEH30PHBIMH MOJSIMU:
MNOHATUS TpajueHTa, IUBEPreHLUH, PpOTOpa TEH30pPHBIX II0J€H, MOHATHE MPOU3BOAHOM IO
HaIpaBJICHUIO.

2. Kunemarunka CIIJIOIIHOW cpenbl

OTcueTHas U akTyajibHasi KOHQUTYPAaLUU IPU ONUCAHUU JABMKEHUS CIUIOIIHON cpenpl. OTCUeTHOE U
[IPOCTPAHCTBEHHOE OIMCAHUS IEPEMELICHUs 3JIEMEHTOB CIUIOIIHOW cpenbl. BekTop cmereHus.
Tenzop Manbix W KoHeuHbIX nedopmaumid. Tenzop amedopmammii Komm u Anpmanzu. OOmas
nedopmanus CIUIONIHOM Cpenbl: OBIKCHHE Tella KakK LEeJIOro, MOBOPOTHI M YHCTas AehopMarius.
YcnoBust COBMECTHOCTH MallbIxX AedopmManuii. [ TaBHbIC 3HAUCHHS TEH30pa MaJibIX AehopManni.

3. HanpsixkeHHsl B CIUIOLIHBIX Cpefax

MaccoBble 1 TTOBEPXHOCTHBIE CHJIBI, IPUHIMI paszpe3anus Diinepa-Komu. Bexrop HampspkeHHs.
[loctynar, 1emma u Teopema Komm. HanpspkenHoe coctosiHue. [1aBHble HapsKEHUs U [IaBHbIE OCU
TeH30pa HamnpspbkeHui. IHBapmaHTel TeH30pa HampsbkeHuil. Kpyrm Mopa. Ilomck Bektopa
HaIIpsSDKEHUH, €r0 HOPMAaJlbHOM M KacareJbHOM COCTABILIIOLIEH JUIS SJEMEHTApHOM IUIOLIAJIKU
3alaHHOM MPOCTPAHCTBEHHON OpUEHTALIVH.

4. DeMeHThI TMHEHHON TEOpUHU YIIPYTOCTH

CBsi3p MEXIYy TEH30paMu MaiblX aedopmanuii ¥ HanpspkeHHd. 3akoH [yka JUIs HM30TpOITHBIX,
OPTOTPOIHBIX U aHU30TPONHBIX cpea. Moayns FOnra, kosddunment Ilyaccona, monynb cisura u
MOAYJIb 00bEMHOTO CcKaThsl. CBI3b MEXKIY Pa3IMYHBIMU YIIPYTUMH MOIYJISIMH B H30TPOITHOM Cpeje.
Tepmonunamuka JeOpMUpPOBaHUs, TeopeTudeckuii BbiBoa 3akoHa ['yka. Koaddwurmumentsr Jlame.
Temneparypubie gedopmanu.

5. ypaBHeHI/IH PAaBHOBCCHUA U IBUKCHUA

PaBHOBecre W JBW)KEHUE MPOM3BOIBHOTO OOBEMa, BBIICJICHHOTO B CIUIONIHOHM cpene. YpaBHEHHS
paBHOBecHsl U JIBUKCHHUS B HAIPsDKEHUSIX, B cMemieHusix (ypaBHeHus: Haswe). Pacmpoctpanenue
IJIOCKUX MPOAOJIBHBIX U MOMEPEYHBIX YIPYTHUX BOJH B M30TPOIMHON ympyroit cpene. Hanpsoxenus u
nedopMaluy U30TPOITHON YNPYTOM CpeAbl MOA JIeHCTBHEM COOCTBEHHOTO Beca. 3aluCh ypaBHEHHM
MEXaHUKH CIUIONIHBIX cpell B CHepHUECKUX U IMWIHHAPUIECKUX KOOpJMHATaX. 3a]adil paBHOBECHUS
CUMMETPHUYHBIX JIMHEHHO-YIPYTUX W30TPOIHBIX TEJ: CIJIOLIHBIX U IMOJIBIX HUJIMHAPOB U cdep.

6. HenuueiiHast peoyorus CIIONIHBIX CPeN

OtcyTcTBHE JMHEHHOM CBS3M MEXIy HamnpsDkeHHAMH M nedopmanusamu. [lonstus nomsydectu u
wiactuuHoctd. Tena I'yka, Hetorona, Cen-Benana. [peBo peonormueckux wmozeneil. Teopum
npoyHocTy. JInHeWHbIi kputepuii paspymenus Kynona-Mopa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BATEJIHLHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

[IpoekTop 1st AIEMOHCTpALUK MTPE3CHTALNH.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. DneMeHTHl MeXaHHUKH Je(hOPMHUPYEMOTO TBEPAOTO Tena, yaebHoe nmocoodue /O. 5. V3Bekos ;
MunucTepcTBO HayKU U BbIcIIero oopazoBanus Poccuiickoit deneparyn, MockoBckuii
(U3KKO-TEXHUYECKHI UHCTUTYT (HAIMOHAIBHBIN HCCIeI0BaTeNbCcKuil yHuBepcuTeT). MockBa, MOTU,
2019

2. BeckoopnuHaTHOE TEH30PHOE UCUUCIICHHUE [T MEXaHUKH CIDIONIHBIX cpef [Teket] : yued. mocobue
JUIS CTYACHTOB By30B 110 Hanpas. "[Ipuxmnagnsie matemaruka u ¢pusuka" / E. U. Peixkak ; M-Bo
oOpazoBanus u Hayku PD, Mock. puz.-texH. un-T (Toc. yaO0tT .— M. : MOTH, 2011 .— 170 c.

3. llepBoHa4YanbHBIN KypC panMoHaIbHONW MeXaHUKH crionrHbix cpen [Texct] = A First Course in
Rational Continuum Mechanics, monorpadus/K. Tpycnemn , -M., Mup, 1975

JomnonHutenbpHas auTeparypa
1. [MonmunuHeitHas anreOpa u TEH30pHBIN aHaM3 B MexaHuke [TexcT]/A. A. Bakynenko , -JI., I31-Bo
Jlenunrp. yu-ta, 1972
2. Teopwus ¥ 3aj1aun MexaHUKH CIUIOIHBIX cpen [ Texcer]| = Theory and problems of continuum
mechanics//[x. Mei#3 , -M., Mup, 1974
3. Jlypwe, A. U. Henuneitnas teopus ynpyroctu [Teker] / A. U. Jlypse .— M. : Hayka, 1980 .— 512 c.
- bubnmorp. B npumen.: c. 498-508. - [Ipeam. ykas.: c. 509-512.
4. PeixneBckuit 5. O 3axkone ['yka // [Ipuki. matemarnka u mexanuka. 1984. T. 48, Beim. 3. C.
420-435.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[TonroToBNEHHBINH TEKCTOBBIN JOKYMEHT, COIEP AN KOHCIICKTHI JICKIIMI U CEMUHAPOB C PEIICHUSIMU
paccMaTprBaeMbIX 3a]1ad, IETAIbHBIM CITUCKOM JIUTEPaTyphl U CCHUTKaMU Ha Pa300p penracMbIx 3aj1ad B
y4eOHHKax

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUNIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PaboTHI CTY/IEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMbpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Tokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 10 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMAaHMs U3y4yaeMoro mMarepualna, a He MEXaHHYeCcKOro ero 3armoMmuHaHus. [lpu
3aTPYINHEHWN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYIbTAIMSAMH K
MpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa NpuKIaTHON Te0PU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH
PaspaGorunkm:

H.B. /lyOunsi, kana. ¢pu3.-mMart. HayK
E.N. Peoxkax, n-p ¢pu3.-MaT. HayK, CTapIIiid HAyYHBINA COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CnocobeHn ananmu3upoBarh 3ajady, [JIaHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

OIIK-4 Crioco6eH ycIenHo peanu30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIUA

B pesynbrare n3ydeHust AUCIUTUIMHBI «MeXaHuKa CIDIONIHBIX CPe» 00yqatoNuics JOKEH:

3HATb:

OCHOBHBIC 3aKOHBbI, OIIPEACIAIONINEC MEXaHNYCCKOC IMOBECACHUC CIIJIOIIHBIX CPE

yMeThb:

pelmarh MpocTeHlIMe 3aJaud MEXaHWKH CIUIONIHBIX Cpell W JIMHEHHOW anreOphl, UMEroIne

AHAJIUTUYCCKUC PCUICHUA
BJIaJd€Th:

MAaTCMaTUYCCKUM arriapaTomMm JIMHCHHOU anrerLI U MCXAaHUKU CIIOLIHBIX CPC

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




[Ipumep 3amaHusi KOHTPONBHOM paboThl: OTHOCHUTENBHO COBMEUICHHBIX MaTepUANbHBIX H
MIPOCTPAHCTBEHHBIX OCEHl B SIBHOM BHJIE 3a7aH BeKkTop cMmemenns ul =4X12 u2 = X2X32 u3 = X1X32.
Onpenenuth CMEUICHHOE TOJIOKEHHE YaCTHIbl, IEPBOHAYAIBHO HAaXOOUBIICHCS B TOUYKE C
koopaurartamu (1; 0; 2). HaliTu TeH30p Manblx M KOHEUHBIX JAedopMariuif, COOTBETCTBYIOIIUX
3aJaHHOMY CMELICHHWIO, HAaWTH NI€BUATOp TEH30pa Malblx JedopMaunuii, ONpeAeTUTb INIaBHBIE OCH
TEH30pa MaJIbIX Jie(hopMaIIuii.

[lpumep 3amaHust W3 JAOMAIIHErO 3aJaHUS: ONPEIEeUTh KOMIIOHEHTHI TeH30pa jaedopManuu
M30TPOIMHOTO JIMHEWHO-YNPYroro TMoJIoTo Inapa (HapyKHbli W BHEMmIHWH pagumycel R2, Rl
COOTBETCTBEHHO), BHyTPH KOTOPOTO JCHCTBYET aBieHue pl, AapneHue cHapyxu p2.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. Yro Takoe HanpsokeHHe?

2. YeM TeH30p OTJIMYAETCs OT MaTPHUIIbI?

3. CkonbKO HE3aBUCHUMBIX YIPYIMX MOAYyJECH oOIpenensieT CBA3b MEXIy HaOpsKEHUAMU U
nedopManrsaMu 17151 U30TPOITHON TMHEHMHO-YIPYTon cpeabl? AHU30TPOIIHOM?

4. 155 KakuX cpeq crpaBeiuBbl ypaBHeHus1 HaBbe?

5. Uem omnpexpensieTcss CKOPOCTh PacCHpPOCTPAaHEHHs MPOAOJIBHBIX YIPYTMX BOJH B H30TPOIHOM
JTMHENHHO-ynpyToit cpene?

[IprMepbl KOHTPOJIBHBIX 33IaHUN:
1. Haiitu iaBHbIe HaNpsKEHUS U [IaBHBIE OCU TEH30Pa HANPSKEHUH ¢ M3BECTHBIMU KOMIIOHEHTAMH.
2. Onpenenuts pe3ynbTar aeiicTBus 1udQepeHnaas-Horo onepaTopa Ha 3alaHHOe TEH30pHOE MoJIE.

3. Jloka3aTb CUMMETPUYHOCTb TE€H30pa HAIPSDKEHUM M ONpPENEeNHTh, IIPU KAaKUX YCIOBUAX TEH30p
HaNpPsSHKCHUHA CUMMETPHYEH.

4. BpiBeCTH BBIpaXXEHMsI JIs1 CKOPOCTEW NMPOJOIBHBIX M IOMEPEYHBIX YIPYTHX BOJH B H30TPOITHOMN
JINHEWHO-YIIPYIOM Cpene.

5. OmpenenuTh KPUTUYECKUE 3HAUEHMsI DNIABHBIX HAlpsDKEHUH A Cpelbl, paspylIeHHE KOTOpPOM
OIMCHIBAETCS JIMHEWHBIM KpUTEepueM paspyiuieHus Kynona-Mopa.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:
burer 1.

1. CxanspHOE M BEKTOPHOE MTPOM3BEICHNE BEKTOPOB. VX CBOMCTBA M aHAIMTHYECKOE (KOOPIUHATHOE H
0eCKOOpIMHATHOE) OIIPEAEIICHHUE.

2. Bektop u TenHzop HampskeHui. CHMMeETpHUYHOCTh TeH3opa HampspkeHuil. [loctynar, nmemma u
¢dopmyna Komm. Kpyru Mopa.

buier 2.

1. Tenzop 2 panra, ero ¢usndeckuii cMmpici. [IpeoOpazoBaHre KOMIIOHEHT TEH30pa 2 paHra mnpu
npeoOpa3zoBaHuy (TIOBOPOTE) AEKAPTOBOIT CUCTEMBI KOOPIMHAT.

2. Cmemnienus u aeopmaiiui. TeH30p MallbiXx U KOHEUHBIX Jaedopmanuii. O0Iee MBUKEHUE TBEPIOTO
Tela.

buer 3.

1 TeH3opbl BTOPOrO, TPEThETO W 4YETBEpTOro panra. IIpeoOpa3oBaHMEe KOMIIOHEHT TEH30pa
MPOM3BOJILHOTO paHra npu npeodpa3oBaHuu (IOBOPOTE) AEKAPTOBOM CHCTEMbI KOOPAMHAT.

2. I'maBHBIE HANPSHKEHUS U TNIABHBIE OCH T€H30pa HalpshKeHUU. VIHBapHaHThI TeH30pa HANpPSKEHHH.
buner 4.

1. CxamnsipHble, BEKTOPHbIE M TEH30pHbIE (DYHKIIMN KOOPAMHAT. JIMBEPreHIHsI CKAJSIPHOTO, BEKTOPHOTO
Y TEH30PHOTO MOJISI B IEKAPTOBBIX KOOPAHHATAX.

2. YpaBHeHUs paBHOBECH U JBMXKEHHS. PaBHOBECHE MOJIOTO IIapa, HAXOAAIIErOCs MO/ JaBJICHUEM.
burer 5.

1. CxanspHble, BEKTOPHbIE M TEH30PHbIC (DYHKIUH KOOPAMHAT. [ paJueHT CKaIsipHOTO, BEKTOPHOTO U
TEH30pHOTO I0JIsI B IEKAPTOBBIX KOOPAUHATAX.

2. YcrnoBusl COBMECTHOCTH Malbix naedopmaruii. PaBHoBecwe monol TpyObl, HaxoAsIIeHcs MO
JTABICHUEM.



buner 6.

1. CkansipHble, BEKTOpPHbIE M TEH30pHbIE (YHKIMHM KOOpAMHAT. POTOp CKaJlsipHOrO, BEKTOPHOTO H
TEH30PHOTO TI0JISl B IEKAPTOBBIX KOOPIUHATAX.

2. 3akoH ['yka. Ynpyrue Moxyiu B aHU30TPOITHOM M M30TPOIHOM cpenax. Onpenenenus moxyis FOHra,
ko3 duruenra [lyaccona, Momysst 0OBEMHOTO CXKATHsI, MOYJIS C/IBUTA.

Kpurepun onennBanus
Onenka "ommuno" (10 Gammos) BBICTABIISIETCSI  CTY[IEHTY, II0OKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOH MNpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELLICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha MPAKTHUKE MPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (8 0aioB) BBICTABJISIETCS  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh UX Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHBIC 3HAHHUS Ha MPAKTHUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIIBTATHI.
Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYIIECTBY HM3JIaraeT €ro, yMeeT HNPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 OammoB) BBICTABISIETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JaraeT €ro, yMeeT HMPUMEHATh NOJy4YEeHHbIC 3HAHHUs Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.
Onenka "ynosneTBopuTedbHO" (4 Oana) BBICTABISIETCA CTYICHTY, IIOKa3aBHIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW MporpaMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
Onenka "ynoBnerBoputensHO" (3 Oajuia) BBICTABISETCS CTYACHTY, ITOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX MOHSTHH,
HapylIEHUs] JIOTUYECKOH MOCIeq0BaTeIbHOCTH B H3JIOKEHUH NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH IMporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
Onenka "HeynoBieTBOpUTENbHO" (2 Oamia) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HaeT OoJbLIei
4aCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmIMOKU B
(hopMyIIMpOBKaX OCHOBHBIX IMPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeynoBierBoputenbHO" (1 6amn) BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUN IUCLUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

DK3aMeH TPOBOJAWTCA B MUCHbMEHHOH Qopme mo Owiertam. B kaxjom Owuiere mpeicTaBIeHO JBa
TeopeTuueckux Bompoca. [Ipu nmpoBeneHnn 3a4éra u dk3aMeHa oOydaroniemycst npemoctasisercs 30
MHHYT Ha MOAroToBKY. Ompoc oOydaromerocsi He JIOJDKEH IPEBBINIATh OJHOIO aCTPOHOMHYECKOTO
Jaca.



