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AHHOTANMA

Kypc «MexaHuka CIUIONIHBIX Cpe» SIBISETCS OJHUM M3 OCHOBOIOJIATAIONUX W HEOOXOAMMBIX ISt
MTOJTHOIICHHOTO YCBOCHUS CTYICHTaMU OOJILITMHCTBA KypCOB, CYIIECTBYIOIINX B MAarMCTEPCKOW mporpamme. B
paMKax Kypca paccMaTpHBAIOTCS OCHOBHBIE MaT€MaTHUYECKHE MOAXOAbl K OIMUCAHWUI0O MEXaHUYECKOTO
MOBEJCHUS CIUIONIHBIX CpeJ — TBEPAbIX TEN W XKUAKOCTEH. B paMkax Kypca CTYIEHThI OCBaMBaIOT
JIIEMEHTApHBIC TIOHSATHSI MEXaHWUKW CIUIOIIHBIX CpeJ: TOHSTHS HaNpspDKeHWH, nedopmanuii, CMEmeHHH U
CKOpPOCTEeH W3MEHEHHUS STUX NapaMeTpPOB. 3HAYMTENhHAs YacTh Kypca IOCBSIIEHAa YCBOSHHUIO OCHOBHBIX
3aKOHOB, OMNPEICISIONIMX TPOCTPAHCTBEHHBIC pacIpeselieHus] HanpsHKeHHd U JieopManuid B CILTONIHBIX
cpelax: ypaBHEHUH PaBHOBECHUS U JIBIKEHUS, YCIOBUI coBMecTHOCTH nedopmanmii. OTaenbHOES BHUMAHHE
YIEIEHO TEOpUH OMPENENSIONNX COOTHOIIEHHH. B paMkax Kypca CTyIeHTHl TakKe€ OCBAaWBaIOT 3JIEMEHTHI
JIMHEHHOW M TEH30pHON anreOphl, HeOOXOMUMBIE IJii TIOHMMAaHWS W TPUMEHEHUS OIHCAHHBIX 3aKOHOB:
paccMarpuBaloTCs Kak MPOCTEHINE MaTeMaTHYecKHe ONepalyy HaJa TeH30PHBIMH BETUYMHAMH, TaKue Kak
CKAIIIPHOE W JUAJHOE MPOU3BEACHUE WM NPUBCACHUE K [IIaBHBIM OCAM, TaK WU JACHCTBUE DPA3TUUHBIX
T epeHIanbHBIX ONEepaTOpOB Ha TEH30PHBIX MOJSIX. B paMKax MpakTHUECKHUX 3aHSATHHA CTYIEHTHI PElIaroT
HEKOTOpBIE DJIEMEHTApHBIE 3aJauyl MEXaHUKH Je(hOpPMHUPYEMOTO TBEPJOTO Tela, UMEKIINE aHATUTHISCKUES
pelIeHus.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI
OcHOBHOM OO AUCHHUIUIMHBL ABJIIACTCA O3HAKOMIICHHUC CTYACHTOB C MATCMATUYCCKHUM alliaparomM
MCXaHUKHU CIUIOIIHBIX CpEn, Q)OpMI/IpOBaHI/Ie INIOHUMAaHUA OCHOBHBIX 3daKOHOB, OIIPEACIIAIOMINX
HAaIMps’>KCHHOC COCTOSAHUC CINUIOIIHBIX CPEA, HAXOAAMUXCS B PaBHOBCCUHN NI JIBUKCHHUU.

33)13‘11/[ JAUCHUIIINHBI
K ocHoBHEIM 3agadyaM JUCLHHMITIIIMHBI OTHOCATCA:

1. HonyquI/Ie CTYACHTAMHU OIIbITa BBbIIIOJIHCHUA MAaTCMATUYCCKUX onepaunﬁ HaJl TCH3O0PHLBIMU
BCIIMYMHAMU U IIOJISIMH,

2. ®opMHUpOBaHUE Yy CTYyACHTOB IOHUMAaHUs OCHOBHBIX 3aKOHOB MEXAHUKHU CIUIOIIHBIX CpPEl;

3. HonyquHe CTYACHTAMHU OIIbITa NPUMCHCHHA OCHOBHBLIX 3aKOHOB MCXAaHUKHU CIUIOIIHBIX CPCA IAJId
OINIPCACIICHNA HAIIPSXKEHHOI'0 COCTOSHUA CpEa B YCJIOBUAX, AOIYCKAOMINUX AHAJIUTHUYCCKOC PCIICHUC
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 cHocoOEGH  HCIONb30BaTh B
npoeCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoii pynnamenransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00JacTu OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCcCHOHABLHON ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccCuOHaNbHON AEATENbHOCTH

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIMK-2.3 Bnageer npodeccrHoHalbHOW TEPMUHOIOTHEH,
npoOsieMax HayKd ¥ TEXHUKU B OOJIACTH CBOEH |MCIIONB3yeMOH B COBPEMEHHOH  HayYHO-TEXHUYECKOM
npodeccuoHaIbHON IeSTeIbHOCTH, CIOCOOCH  |IuTeparype, 00jaJaeT HaBbIKAMU YCTHOTO M MHCBMEHHOTO
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH W3JIOKCHUSI PE3yJIbTaTOB HAYYHOW JEATCIHHOCTH B paMKax
npodecCUOHANBHEIC 3aJIauu mpoeCcCUOHATBHON KOMMYHHUKAIIMN

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
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 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METOJaMH 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 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
nHpopMaIrioo 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
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 HpOCTCﬁMHC 3alaud  MCXAHUKHM CIUIOIIHBIX CpEa U JIMHCHHOH anrerLI, HUMCIOIIIUC

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 U 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. TEeH30pbl BTOPOro, TPETHEr0 M YETBEPTOro paHra. beckoopanHaTHas M KOOpAMHATHas
¢dopMbl 3amucu omepanuii Haj TeH3opamMu. CKalsgpHOE W TEH30pPHOE NPOHU3BEICHUE TEH30POB
BTOpOro paHra. [IpuseneHue cuMMETpUYHOIO TEH30pa BTOPOIO paHra K INIaBHbIM OCsiM. MIHBapUaHThI
TEH30pa BTOPOTO paHra. DJEMEHTbl TEH30pHOTO aHaJM3a: OMepaluyd HajJ TEH30PHBIMHU IOJSAMU:
HNOHATUS TpajueHTa, IUBEPreHLIUH, POTOpPAa TEH3O0PHBIX IOJIeH, IIOHATUE IIPOU3BOJHON 110
HaIpaBJICHUIO.

2. Kunemarunka CIIJIOIIHOW cpenbl

OTtcueTHas U akTyalibHasl KOHQUTYpaLUU IPH ONMUCAHUU JIBMKEHUS CIUIOIIHOM cpeapl. OTcyeTHOEe U
[IPOCTPAHCTBEHHOE OIMCAHUS IEPEMELICHUs DJIEMEHTOB CIUIOIIHOM cpeabl. Bekrop cMereHus.
Tenzop ManbIx W KoHeuHbIX naedopmanmii. Tenzop medopmanuii Komm u Anpmansu. OOmas
nedopmanus CIUIONIHOM Cpenbl: IBI)KEHHE Tesla Kak ILIeJI0ro, MOBOPOTHI M yHcTas Aedopmanus.
YcnoBust COBMECTHOCTH MallbIxX AedopmManuii. [ TaBHbIC 3HAUCHHS TEH30pa MaJibIX AehopManni.

3. HanpsixkeHHsl B CIUIOLIHBIX Cpefax

MaccoBble ¥ MOBEpXHOCTHBIE CHIIBI, IPUHIUN pa3pe3anus Oiniepa-Komm. Bektop HampsoxeHus.
[Toctynar, temma u Teopema Komu. HanpsixenHoe cocTosiHUME. [T1aBHbIE HAIIPSKEHUSI U IVIaBHBIE OCH
TeH30pa HamnpsbkeHHd. IHBapuaHThl TeH30pa HanpspkeHud. Kpyrm Mopa. Ilouck Bekropa
HaIIpSDKEHUM, €r0 HOPMAJIBHOW M KacaTeJbHOM COCTABISIIOLUEH Il 3JEMEHTAPHOM IUIOIIANKU
3alaHHOM MPOCTPAHCTBEHHON OpUEHTALIVH.

4. DeMeHThI TMHEHHON TEOpUHU YIIPYTOCTH

CBsi3p MEXIy TEH30paMH MaiblX jaedopmanuii u HanpspkeHHd. 3akoH ['yka Isi M30TpOIHBIX,
OPTOTPOIHBIX U aHU30TPONHBIX cpea. Moaynb FOnra, koaddurment [lyaccona, Monynb cisura u
MOAYJIb 00bEMHOTO cKaThsl. CBSA3b MEXIY Pa3IMYHBIMHU YIIPYTUMH MOIYJISIMU B H30TPOITHOU Cpere.
TepmonuHamuka JeOpMHUpPOBaHUs, TeopeTHdeckuii BbIBoA 3akoHa ['yka. Koaddunumentsr Jlame.
Temneparypubie gedopmanu.

5. ypaBHeHI/IH PAaBHOBCCHUA U IBUKCHUA

PaBHOBecre W JBUKEHUE TPOU3BOJILHOTO 00bEMa, BBIACICHHOTO B CIUIONIHOW cpeje. YpaBHEHUS
paBHOBecHsl M JIBIKCHHUS B HampsDKEHUsX, B cMmenleHusax (ypaBHeHusi HaBbe). Pacmpocrpanenue
IJIOCKUX MPOAOJIBHBIX U MOMEPEUHBIX YIPYTUX BOJIH B M30TPOIHOM ympyroil cpene. Hanpsokenus u
nedopMaluy U30TPOITHON YIPYTOM CpeAbl NMOA JIeHCTBHEM COOCTBEHHOIO Beca. 3alMCh ypaBHEHHM
MEXaHUKHU CIUIOIIHBIX cpell B cheprueckux M MUIMHIPHUYECKUX KOOpIWHATaX. 3a/iaud PaBHOBECHS
CUMMETPHUYHBIX JIMHEHHO-YIPYTUX W30TPOIHBIX TEJ: CIJIOLIHBIX U IMOJIBIX HUJIMHAPOB U cdep.

6. HenuueiiHast peoyorus CIIONIHBIX CPeN

OtcyTcTBHE JTMHEHHOM CBA3M MEXAy HampsHKeHUSIMU U aedopmarusiMu. IloHsTHS moisyudectu 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 IJUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOILMM IMOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare MU3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHA,
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 Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAgaraéMbpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINIOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIHEHUN W3yYCHUS OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad 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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeyiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEIHLHBIMUA
METOJJaMU pEIICHMs], 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 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIUA

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

3HATb:

OCHOBHBIC 3aKOHBbI, OIIPEACIAIONINEC MEXaHNYCCKOC IMOBECACHUC CIIJIOIIHBIX CPE

yMeThb:

pelmarb TpOCTEWIHe 3a/Jadd MEXaHWKW CIUIOIIHBIX Cpell M JIMHEHHOW anreOphl, UMEroIlne

AHAJIUTUYCCKUC PCUICHUA
BJIaJd€Th:

MAaTCMaTUYCCKUM arriapaTomMm JIMHCHHOU anrerLI U MCXAaHUKU CIIOLIHBIX CPC

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




[lpumep 3amaHusi KOHTPONBHON pabOTHI: OTHOCHUTENBHO COBMENICHHBIX MAaTepUABHBIX |
MIPOCTPAHCTBEHHBIX OCEH B IBHOM BHJIE 3aJlaH BeKkTop cMmerieHus ul = 4X12 u2 = X2X32 u3 = X1X32.
Ompenenutb CMEIICHHOE TIIOJIOKEHHE YacTHUIIBl, IePBOHAYAIBHO HAXOIMBIICHCS B TOYKE C
koopauaatamu (1; 0; 2). HaiiTu TeH30p MallbiX W KOHEYHBIX JeOopMaliuii, COOTBETCTBYIOIIUX
3aJJaHHOMY CMEIICHHIO, HAWTH JEBHATOpP TEH30pa MajbIX JAe(OpMalii, ONpeleIuTh IIaBHBIE OCH
TEH30pa MaJIbIX Jie(hopMaIIuii.

[lpumep 3amaHust W3 JOMAIIHEro0 3aJaHMA: OINPENEIMTh KOMIIOHEHTHl TeH30pa JedopManuu
W30TPOITHOTO JIMHEWHO-yIPYyroro Tojoro mapa (HapyXHbIH © BHemHWUW paauycel R2, RI
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. CKoIbKO HE3aBUCHUMBIX YIPYTMX MOIYJIEH OIpeleiseT CBsI3b MEXKAYy HalpsDKEHUSIMU 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 TEH30pa HANPSDKEHUM M ONpPEAENUTh, NPU KAKUX YCJIOBUSX TEH30D
HaNpPsSHKCHUHA CUMMETPHYEH.

4. BpiBeCTH BBIpaXEHMsI IJIs1 CKOPOCTEW MPOJOJIBHBIX M IMONEPEYHBIX YIPYIMX BOJH B HM30TPOIHOMN
JINHEWHO-YIIPYIOM Cpene.

5. OmpenenuTh KPUTHUYECKUE 3HAUEHUs DIIABHBIX HANPSOKEHUN U1 Cpellbl, pa3pylleHUE KOTOPOH
OIMCHIBAETCS JIMHEWHBIM KpUTEepueM paspyiuieHus Kynona-Mopa.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:
burer 1.

1. CkansipHOE ¥ BEKTOPHOE MPOU3BE/ICHIE BEKTOPOB. VX CBOICTBA M aHAIMTHYECKOE (KOOPIUHATHOE U
0eCKOOpIMHATHOE) OIIPEAEIICHHUE.

2. Bekrop u TeH30p HampsbkeHHd. CUMMETpUYHOCTh TeH30pa Hampspbkenuid. [locrtymar, memma u
¢dopmyna Komm. Kpyru Mopa.

buier 2.

1. Tenzop 2 panra, ero ¢usmueckuii cmpici. [IpeoOpa3oBaHre KOMIOHEHT TEH30pa 2 paHra IpH
npeoOpa3zoBaHuy (TIOBOPOTE) AEKAPTOBOIT CUCTEMBI KOOPIMHAT.

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

buer 3.

1 TeH3opbl BTOPOTO, TPEThErO MW dYeTBEpTOro panra. llpeoOpa3oBaHMe 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. CkansipHble, BEKTOPHBIE M TEH30pHBIC (DYHKIIMH KOOpAMHAT. [[MBEpreHIus CKaJlsipHOTO, BEKTOPHOTO
Y TEH30PHOTO MOJISI B IEKAPTOBBIX KOOPAHHATAX.

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

1. CxansapHble, BEKTOpPHbIE M TCH30pHbIE (P)YHKUMH KOOPAMHAT. I pafveHT CKaJIAPHOTrO, BEKTOPHOTO H
TEH30pHOTO I0JIsI B IEKAPTOBBIX KOOPAUHATAX.

2. YciioBUST COBMECTHOCTM MallbiX Jedopmaiuii. PaBHoBecue monol TpyObl, HaXoJsIIEHCS O
JTABICHUEM.



buner 6.

1. CkassipHble, BEKTOpPHbIE M TEH30pHbIE (YHKIMM KoopauHAT. POTOp CKalspHOro, BEKTOPHOTO M
TEH30PHOTO TI0JISl B IEKAPTOBBIX KOOPIUHATAX.

2. 3akoH ['yka. Ynpyrue Momynu B aHU30TPOIIHOM U U30TPONHOM cpenax. Onpenenenust moxyist FOnra,
ko3 duruenra [lyaccona, Momysst 0OBEMHOTO CXKATHsI, MOYJIS C/IBUTA.

Kpurepun onennBanus

Onenka "ommuno" (10 Gaiios) BBICTABIISIETCSI  CTYACHTY, I[IOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYeOHOW WPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHATh UX Ha MPAKTHKE NPU PEIIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELLICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PEIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, ITOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHHE MPUHATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHWS Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYYCHHBIEC PE3YIIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYCHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTeNbHO" (4 Oamia) BBICTABISETCS CTYACHTY, IOKa3zaBlleMy (parMEHTApHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0ydeHus, u
MOJKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH II0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JeslaMH y4eOHO! MporpaMmbl, HEOOXOAUMBIMHE JUIS TaJIbHEHIEro o0ydeHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKax OCHOBHBIX NIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Omnenka "HeynosierBoputenbHO" (1 0aymur) BbICTaBISETCS CTYIACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIMycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

DK3aMeH MPOBOJUTCS B MHUChMEHHOH ¢opme mo Ouseram. B kaxaom Owuiere TpeacTaBiIcHO JiBa
TeopeTuueckux Bompoca. [lpu nmpoBexeHun 3a4uéra M 3K3aMeHa oOydaromemycs npenocrasisercs 30
MHHYT Ha TOAroToBKy. Ompoc o0yd4aromierocss He JOJDKEH IMPEBBIMIATh OJHOTO ACTPOHOMHYECKOTO
Jaca.



