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AHHOTANMA

JlaGopaTopHBIli MPAaKTUKYM TEMaTHYECKH CBS3aH C KypcoM BBeleHHME B MeEXaHHMKY CIUIOUIHBIX CpPE:
nedopmupyemoe TBepaoe Teno. Kypc 3HaKOMHUT CTYJEHTOB C IOCTaHOBKOH (DM3MUECKOTO 3KCIEPUMEHTa B
o0NacTé MEXaHWKU TBEPAOTO e(hOPMHUPYEMOTO Tella, METOAaMU M3MEpeHHs, 00padOTKH M MHTEPIIpeTaIHu
MOJTyYEHHbIX JaHHBIX. B mpakTHKymMe HCHONB3YIOTCS KaK YHHMBEPCAJbHBIE pa3pbIBHbIE MAIIWHBI, TaK M
CIIeIIMAIbHO CKOHCTPYHPOBAaHHBIE CTEHIbl. Biirowaer naboparopHble paboThl Ha TeMy CTaTHYECKH
OIIPEAETMMBIX M CTaTMYECKH HEOINPEIEIMMBIX YINPYTUX CTEPKHEBBIX KOHCTPYKIMH (0anku, GepMmsl, pamsl),
MOJI3Y4ECTH MaTepuaioB, IPOYHOCTH KOMITO3UTHBIX MaTe€pUaiOB, MEXaHUKH CBHITYYHX Cpel, POTOyInpyrocTu.
Mertonuieckre ocoOus Mo J1adopaTopHbIM paboTaM pa3paboTaHbl CIeNUATHCTaMU Kadeapbl MPUKIaTHON
mexaHuku GAKT.

1. leau u 3apauu

eap AUCUMNIMHBI

- 3aKperuieHHe 0a30BBIX TEOPETHUECKUX 3HAHUM M TOJydyeHHEe IMPAKTHUECKUX HABBIKOB B 00JACTH
MEXaHUKH CIUIOMIHBIX CpEX JAJsl WCIOJb30BAaHUS NMPH W3yYEHUH AMCLUUIUIMH 1O COOTBETCTBYIOLIECH
OakaaBpcKoi porpamMmme.

3agauu AUCHUILIHHBI

- TpHOOpeTeHHe TMPAKTUYECKUX HABBIKOB IIPM MOJAEIMPOBAHUM W HW3MEPEHHH MPOYHOCTHBIX
[apameTpOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJa4 B paMKax I[IOCTaBJICEHHOW  1enu  paboThl,
o0ecreynBaroInX ee JIOCTH)KEHHE. Ompenenser
OKUJaeMbI€ PE3YyNIbTaThl PEIIEHUS TOCTaBICHHBIX 3a/1a4

YK-2 CriocoGen onpenensite Kpyr 3a1a4d B
paMKax MOCTaBJICHHOM LENN U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUIN

VYK-2.2 TIIpoektupyer peuieHHe KOHKPETHOW 3ajadu
MpOEKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO €€ peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUHI

OIIK-1 Criocoben npuMeHSTh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh MyTH €€ peIeHUs

oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 Criocoben yuactBoBarh B ipoBefieHnn  |OIIK-5.1 CnocoGeH pemarh ITOCTaBICHHBIE 3a/Ja9dl B
(dyHIaMEHTANBHBIX U MIPUKJIATHBIX obnacTu TEOPETHUECKUX u IKCIIEPUMEHTAILHBIX
WCcCIeIoOBaHUH 1 pa3paboTOK, CAMOCTOATEIBLHO |MCCIICOBAHUIN U Pa3pabOTOK

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,

MaTeMaTH4eCKHe METOJbI UCCIIEIOBaHUM, U OIIK-5.3 CnocobeH k mpodeCCHOHANBHON 3KCILTyaTalun
paborars Ha COBPEMEHHOM IKCIIEPUMEHTAIILHON |COBPEMEHHOM 3KCIIEPUMEHTAIbHOMN
HAay4YHO-HCCIIEI0BaTEIbCKOM, Hay4YHO-UCCIIE0BATEIbCKON

HA3MEPUTEIIBHO-aHAIUTHYECKON U (M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)
TEXHOJIOTHYECKOH anmaparype anmnaparypsl

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,

IIK-1 Criocobet nnannpoBats 1 NpOBOAHTH 3aKOHAMU M TEOPHUSIMHU COBPEMEHHON (QU3NKU

Hay4YHbIC YKCIIEPUMEHTHI (B N30paHHOM
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaMTUYECKHE U UMUTAITMOHHEIE)
HCCIICIOBAHMSI

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOU 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!



YMETb:

[/ OCHOBHBIC HalpaBIEHUS TEOPETHUECKOTO Kypca « BBeieHne B MEXaHUKY CIUIOIIHBIX CPENY;
[J OCHOBBI TEOPUHU YIIPYTOCTH, IVIACTUYHOCTH U I10JI3y4ECTH;
[0  ¢usnyeckue 3aKoHBI U (PUIUKO-MATEMATHUECCKUE MOJEIH, JIe)KAIIIEe B OCHOBE ONKCAHUS CBOMCTB

CIUIOLLIHOM CPENBL;

[]  OCHOBHBIE MOHATHUA, ONIPCACIICHUA U YPABHCHUA, UCITIOJIB3YCMBbIC IIPU ITOCTAHOBKE U PCIHICHUUA 3a/1a4

B 00JIACTH MEXaHWUKHU CIUTOIITHOW CPEbI.

[l  IpUMEHATh HA MPAKTHKE 3HAHMA, NOIyYEHHbIE B pe3yJbTare U3y4eHUs! (PU3MKO-MaTeMaTHYEeCKUX

JUCUUIUIMH Ha 1-2 Kypce;

[J mosy4aTh YUCIIEHHBIE OLIEHKH KJIIOUEBBIX XapaKTEPUCTHK;
[l paccuuThIBaTh MPOCTHIE HHKEHEPHBIE KOHCTPYKLIUU U UX DJIEMEHTHI Ha IPOYHOCTE;
[l yMeTh HaCTpauBaTh IKCIIEPUMEHTAIbHOE 000PYIOBaHNE, UCTIONB3YEeMOE B Ta0OPAaTOPHBIX paboTax.

BJIAJIETh:

[J  HaBbIKAMHM YCBOCHHS MEXIUCHMIUIMHAPHOHW HMH(OpManuu B oOmacTh (UMK TBEPAOTO Tea,

METOHOB PCLICHUA 3a1a4;

[ KyanypOﬁ NOCTAHOBKHM MW MATCMAaTH4YCCKOTO MOJACIMPOBAHUSA (1)PI3I/I‘I€CKI/IX 3aJa4 B ,Z[aHHOﬁ

MpeIMETHOM 001acTH;

[ OKCIICPUMCHTAJIbHBIMU HABBIKAMH HU3MCPCHHA PC3YJIbTATOB Ui OIPCACICHUSA MMapaMCTpPOB

HA3y4aeMOM Cpensbl.

[] HaBbIKaMH KOMHBIOTepHOﬁ O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX PC3YJIbTATOB.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITITMHBI (MOYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TPYZ[OGMKOCTB 110 BUAaAM yqe6Hbe 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 CrepxHeBble cucteMbl. Depmbl/ 4 7
2 CrepXHEBbIE CUCTEMBI. PaMbl. 4 8
3 YCTOMYHUBOCTH CTEPIKHEM. 6 7
4 [Ton3ydecTs MaTepuanos. 4 8
5 OHpeI[GJ'ICHI/ICU mpenena MPOYHOCTH B 4 7
aHU30TPOIIHOM IUIACTUHKE.
6 Omnpenenenve _ MEXaHMIecKuX 4 ]
XapaKTEPUCTHK ChITy4el Cpeabl.
7 OnTquCKI/HEI METOJ1 HU3MEPEHUs ) 7
HaIpsKEHUH.
8 N3ru6 Ganku. 2 8
Nroro yacos 30 60

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

4.2.

ConeprxaHue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (Ocennwii)

1. CrepxHebie cucteMbl. Depmbl/




Lenpto maboparopHOl pabOTBl ABISETCS O3HAKOMJICHHE C METOJAaMH pacdyera CTaTHYeCKd
OIIPENICIUMBIX CTEPHKHEBBIX KOHCTPYKIMH U SKCIIEPUMEHTAIbHBIMUA METOAAMU OIPEAETIeHUs YCUINN
B CTEP)KHAX U MIEPEMELIEHNI B y371aX.

Oransl BBITOJTHEHUS PaOOTHI:

1. M3ydenue onucanus 1abopaTtopHOil paboTHI.

2. Cpava KOJUIOKBUYMA.

3. O3HaKoOMJICHHE C IKCIIEPUMEHTAIBHON yCTaHOBKOM.

4. V3mepeHne yCWINH B CTEPKHSIX U MEPEMELICHUN B y3JIaX CTaTHYECKU ONpeAeTUMOi (hepMbl IpU
pa3IMuHBIX HAarpy3Kax.

5. Teoperudeckwuii pacueT yCHINK B CTepxHsIX. Pacuer mepemenieHnii B y3nax GpepMbl IO TeopeMe
KacTtunbsno.

6. OdopMnenue oTdera u ciaada pabOTHI.

2. CTepHEBBIE CUCTEMBI. PaMEl.

HGJ'ILIO na6opaTopH0ﬁ pa6OTLI SABJIACTCA O3HAKOMJICHHC C MCTOAaMH pacdceTta CTaTUYCCKHU
HEONPCACTNUMBIX CTECPIKHEBLIX CUCTEM.

OTarsl BEITOIHEHHUS Pa0OTHI:

1. M3ydenue onucanus 1abopaTopHOil paboTHI.

2. Cpada KOJJIOKBHyMa

3. O3HaKoMIIEHHUE C IKCIIEPUMEHTATHHON yCTAaHOBKOI.

4. H3mepeHue mepeMelieHH B ONpeAeNeHHBIX TOYKAaX CTAaTHYECKH HEONPENeNIMMON paMbl MpH
Pa3IMYHBIX HAarpy3Kax.

5. Teopernyeckuii pacdeT NMEpPEMEIIEHUN B ONPEACICHHBIX TOYKAX CTAaTHYECKH HEOIPENEITUMON
paMmbl IIpU pa3IUuHbIX Harpy3Kax.

Odopmiienne otyera u cada padoThl.

3. YCTONYHMBOCTD CTEPIKHEN.

Lenpto paboThl SABISETCS O3HAKOMJICHHE C OCHOBHBIMH TIOJIOKECHHSIMH TEOPUH YCTOMYMBOCTHU
crepkHelt o Dinepy. [IpoBenenue 3KCeprMEHTOB Ha YCTOMYMBOCTH CTEP>KHEH M COMOCTaBIIEHUE
9KCIEPUMEHTAIIBHBIX U PACYETHBIX JTAHHBIX.

DTaItbl BHITOIIHEHUS PaOOTHI:
. Mzydenune onmcanwus 1abopaTopHOil paboOTHI.
. Craua xoJyutoKBHyMa.

1

2

3. O3HaKoMJICHHE C IKCIIEPUMEHTAIBHOW yCTaHOBKOM.

4. V3MmepeHue KpUTHUECKOM Harpy3Ku Ha CTEP>KEHb IIPH Pa3IUYHbIX YCIOBUAX €T0 3aKPETICHUS.
5

CpaBHEHHE TEOPETHUYECKH PACCUMUTAHHBIX KPUTHYECKHX HANPSHKCHUH C pe3yJbraTaMu
HA3MEPEHUN.

6. Odopmienne otuera U cada paboThI.

4. Tlonzy4yecTs MaTepHaoB.

Lenpto paboThI ABISIETCS O3HAKOMIICHHE C JIMHEHHON HACIEICTBEHHOW TeopHel Bszkoynpyroctu. C
MOMOIIBI0  HHTETPAIbHBIX YpaBHEHUH OSTOW TEOpPHUH  TMpeljaraeTcsi  anmnpoKCHMHPOBAThH
SKCIIEPUMEHTAJIBHBIE KPUBBIE MTOJI3y4YECTH MOJIMMEPHOTO MaTepuaia.

Oransl BBITOJTHEHHUS PaOOTHI:

1. M3ydenue onucanus 1abopaTopHOil paboTHI.

2. Cpava KOJUIOKBUYMA.

3. O3HaKoMJICHHE C IKCIIEPUMEHTAIBHON yCTaHOBKOM.

4. HsmepeHue 3aBUCMMOCTU JedopMaluy IMOJUMEPHOTO o0pasla OT BpEeMEHH NpU 3aJaHHON
[IporpaMMe HarpyxeHus.



5. OO6paboTka dSKCTIEPUMEHTAIBHBIX JAHHBIX, MOI00P IMIUPUYECKUX KOIPPUIIMEHTOB B (PYHKIIUU
TIOJI3Y4ECTH.

6. Odopmnenue oTdera u caaya pabOTHI.

5. Ompenenenue npeiesia NPOYHOCTH B aHU30TPOITHOHN TUTACTHHKE.

Lenpto pabOTHI SBISIETCS 3HAKOMCTBO C AaHHW3OTPOIHBIMH, KOMIIO3UTHBIMH MarepHaiaMH, U
AKCTICPUMEHTAIILHOE OIIpEJIeIeHUE Mpejiena MPOYHOCTH B (DYHKIIMU yTiia MY OCSIMU aHU30TPOITHH
Y HampaBJIeHUEM, TOJ[ KOTOPBIMH BEIpe3aH o0pasei. ATIpPOKCUMAITUS SKCTIEPUMEHTATBHBIX KPUBBIX
BBIP2)KEHUSIMU, TIOYYEHHBIMA Ha OCHOBE DHEPreTHYECKON TEOPHH MPOYHOCTH JJIsi aHU30TPOITHBIX
MaTepuasoB.
DTaItbl BHITOIIHEHUS PaOOTHI:

. Mzydenune onmcanwus 1abopaTopHOil paboOTHI.

. Craua xoJyutoKBHyMa.

M3mepeHne NpoYHOCTH Ha pacTsHKEHHE 00pas3lioB U3 KOMIO3UIIMOHHOTO MaTepHaia (TeKCTOJIHT),
KOTOPBIX OCH aHU30TPOIMU OPHEHTHPOBAHBI MOJ PA3IMYHBIMU yIJIAMU IO OTHOIIEHHIO K OCH
Harpys3Ku.

1
2
3. O3HaKoMJICHHE C IKCIIEPUMEHTAIBHOW yCTaHOBKOH.
4
B

5. OOpaboTka 3KCIIEPUMEHTANBHBIX JaHHBIX, CPABHEHUE PE3YIBTATOB M3MEPEHHS C PACUETOM II0
TEOpPETUYECKOi (opMyre, ONMUCHIBAIONICH NMPOYHOCTh KOMIIO3UTA B 3aBHCUMOCTH OT OPHUEHTALUH
BOJIOKOH OTHOCHTENBHO OCH HArpy3KH.

6. OdopmMneHue oT4era U caada padoOThI

6. OnpeaeneHI/Ie MCXAaHUYCCKUX XAPAKTCPHUCTUK CBIHy‘lefI CpCabl.

Llenpto paboTHI ABNIAETCS O3HAKOMIIEHHE C TPEICTABICHUEM HAIIPSHKEHHOTO COCTOSIHUS CPEJIbl B BUJIE
KpyroB Mopa, ¢ KpUTEpHSIMH TEKy4yeCTH B Cpelax C BHYTPEHHUM TPEHHEM, B YaCTHOCTHU C
kputepuem Kymnona.

OTarsl BEITOIHEHHUS Pa0OTHI:

1. M3ydenue onucanus 1ab0paTopHOl paboTHI.

2. Cpada KOJUIOKBHYMa.

3. O3HaKkoMIIEHHE C IKCIIEPUMEHTATHHON yCTaHOBKOM.

4. H3mepeHue NpOYHOCTH HAa OCEBOE CXKATHE LMIMHAPHYECKOTo oOpasla Chllydeill cpeabl Ipu
Pa3IMYHBIX OOKOBBIX TABICHHUSX.

5. OO0paboTKa IKCIIEPUMEHTAIbHBIX JAHHBIX, ITOCTPOEHHE KpyroB Mopa, MpoBepKa BBITOIHEHUS
kpurepusi Kynona, omnpenenenue kodp@uuueHTa BHYTPEHHETO TPEHHS M CUCIUICHUS IS JTaHHOM
CBIIIy4€l Cpelbl.

6. Odopmienne otuera U cada paboThI.

7. OnTudeckuit METOA U3MEPEHUsT HaPsXKEHUH.

Henp maboparopHoi pabOThl — 03HAKOMJIEHHE C OCHOBAaMH IMOJSPU3ALMOHHO-ONTHYECKOTO METO/Aa
M3MEPEHHUs] HaNpshKeHUH U nedopMalivii TaKUMHU Kak: IJI0CKas U KPyroBasi TOJSIpU3aIus, TBOMHOE
Jy4yenpenoMiieHHe, OTHOCUTENIbHAS Pa3HOCTb XOAd, CBsI3b HMHTEP(EPEHLUOHHBIX TOPAIKOB C
KOMITOHEHTaMH TEH30pa HamnpsokeHuid u nedopmanmii. [IpoBenenue tapupoBku Monenedt u T.a. C
MOMOILBI0 JAHHOTO METOJa MCCIIeIOBAHNE HANPSHKEHHOTO COCTOSIHHMSA B M30THYTOH Oasike W IHCKe,
C)KaTOro JIByMsl COCPEIOTOYEHHBIMY CUJIAMU U T.1,.
OTarsl BEITOIHEHHUS PaOOTHI:

. M3yuyenue onucanus nabopaTopHoil paboTHI.

. Cnaua KoJuIOKBHyMa.

1

2

3. O3HaKoMIIEHHUE C IKCTIEPUMEHTATBHON yCTaHOBKOM.

4. TapupoBKa ¢ TOMOIIBIO 33/1a491 O YHUCTOM U3rHOE OANKH.
5

Busyanuzanust 1 pacueT moss HanpspKeHHH MeTofoM (OTOympyrocTu Ui 3aJaHHOTO croco0a
Harpy»KeHusl IIOCKOTo oOpasa.



6. Odopmienne otTuera U cada paboThI.

8. 3ru6 Oanku.

Henp nmaboparopuoit padotel: 1. O3HakOMJICHHE C TEOpUEH M3ruda CTAaTUYECKH OINpPENeNUMBIX U
CTaTU4eCKH HEOMpeNeTMMbIX 0alloK, B YaCTHOCTH, ¢ Teopuel Kactunuano. 2. DKcriepiMeHTaIbHOE
MOATBEPIKICHNE METOIOB pacueTa CTaTHUECKHU HEOIPEaeIMMBIX OaJIoK.

DTaItbl BHITOIIHEHUS PaOOTHI:

Nzydenne onucanus rabopaTtopHOi pabOTEHI.

Crada KOJUTOKBHUYMA.

O3HaKOMIICHUE C KCTIEPUMEHTATHHON yCTAHOBKOM.

N3mepenune nepeMenieHui B 3aJaHHBIX TOYKAX YIPYrod OAJKK MPH 3aJaHHON CUCTEME CHIL.

wkwbh -

. CpaBHEHHE dKCIIEPUMEHTAIILHBIX JAHHBIX C TEOPETHYSCKUM PACUETOM C MCIIOIb30BAHHEM TEOPHH
1/13r1/16a ynpyro# 6aiku u Teopembl Kactunmnano.

6. Odopmienne otuera U cada paboThI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Ha naGopaTopHBIX 3aHATHIX HCHOIB3YOTCS CTEH/IBI, CTICIIHAIBHO pa3paboTaHHbIe U COOpaHHBIC LIS
MPOBEICHUS 1a00PaTOPHBIX PadboT. Takike B OTJAENBHBIX paboTax MCIIONb3yeTCsl CTAHJAPTHOE
uctbITaTeIbHOE 000pynoBaHue. B padore «OnTHuecKuii METO] N3MEPEHHS HAIIPSHKCHUID
UCTIONB3YeTCs NOIAPU3aLMOHHO-ONTHYECKask yCTaHOBKa Ipou3BoacTBa Gunt, ['epmanus, B pabote
«OmnpeneneHne MEXaHNIEeCKUX XapaKTEPUCTUK CHITY4eH CpeIbl UCTIONb3YEeTCS UCTIBITATEeIbHOEC
obopynoBanue s cnabocBsa3aHHbIX rpyHTOB nponusBoacTBa OO0 «Ileoreky, I. [lensa, B pabore
«Omnpenenenne npeena MPOYHOCTH B aHU30TPOITHOW TIACTUHKE» MCIIONIB3YeTCs pa3phIBHAS MaIllnHA C
MakcuManbHbeIM yerreM 50 kH npousBoacta OO0 «Tounpubopy, r. BaHoBO.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. DneMeHTHl MeXaHHUKH Je(hOPMHUPYEMOTO TBEPAOTO Tena, yaebHoe mocodue /O. 5. N3Bekos ;
MunucTepcTBO HayKU U BbIcIIero oopazoBanus Poccuiickoit deneparyn, MockoBckuii

(U3MKO-TEXHUYECKHI UHCTUTYT (HAIMOHATIBHBIN HCCIe0BaTeNbCcKuil yaHuBepcuTet). MockBa, MOTU,
2019

JomnonHutenbpHas auTeparypa

1. Comporusinenue marepuainoB [Texct] : yaeOHuK 11 By30B / B. Y. deonockeB .— 9-¢ u3., mepepad.
— M. : Hayka, 1986 .— 512 c.

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

1. http://lib.mipt.ru/ — snekrpornHas Ondmmorexa dOusrexa
2. http://www.edu.ru — penepanbHbrii mopran «Poccuiickoe 00pa3oBaHuE).

3. http://benran.ru —OubaroTeKa 1Mo ecTecTBEHHBIM HayKaM Poccuiickoit akaieMun Hayk.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He ncnonesyrores

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



CTyneHT, M3y4alolmuii TUCIUILINHY «JIabopaTOpHBI MPAaKTHKYM 1O MEXaHHWKE CIUIONIHOW Cpellbl:
MeXaHUKa TBEPAOrOo M Ae(POpMUPYEMOro Tesa», JOJDKEH, C OAHON CTOPOHBI, 3aKpENuTh 3HAHUA,
[IOJIyYEHHbIE IIpU M3yueHUM Kypca «BBelneHue B MEXaHMKY CIUIOIIHBIX Cpel: MEXaHHKa TBEPAOIO U
neopMHPYEMOro Tellay, a C IPyroll CTOPOHBI, HAyYWUThCS MPUMEHSATH TH 3HAHWS HA MPAKTHKE MPHU
MOJEJIMPOBAaHUM KOHKPETHBIX IPOYHOCTHBIX SIBICHUM.

VYeneniHoe OCBOGHHME JUCUHUILIMHBI TpeOyeT HampsoKEHHOW CaMOCTOSTENBHOW paboThl CTY/ICHTA.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

[J npopaboTKy yueOHOro Marepuaa 1o OnUCaHusIM J1a00opaTopHBIX pabdoT;
[J dTeHHe U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOW JIUTEPATYPhI;
[J pelIeHrne KOHKPETHBIX 3a/1a4;
[J TOATOTOBKY K cliaue 1abopaTOpHBIX PadoT.
PyKoBOZICTBO M KOHTPOJIb 32 CAMOCTOSATENILHOIM paboTOl CTyAEHTa OCYIIECTBISETCS PENoiaBaTesieM

B JopMe OIPOCOB MO KOHTPOJHHBIM BOIIPOCAM, MPUBEIACHHBIM B ONMUCAHUSAX JIA0OPATOPHBIX padoT, U
WHIUBUAYAJIbHBIX KOHCYIBTALIUH.

ITpu moaroToBKE MOYKHO MCIIOIB30BaTh CICIYIOLUINE MaTepHAIIbL:
1. Tumomenko C.IL., I'ynbep JIx. Teopusa ynpyroctu. — M.: Hayka, 1979.

2. JIaboparopHble pabOTHl MO Kypcy: BBeneHue B MexaHHMKY CIUIOMIHBIX cpefl. Tepmoe teno., U.B.
Mupko, B.O. I'eormxaes, B.H. Lllepbakos— M.: MOTU, 1998. — 41 c.

3. OmnpenerneHrne MEXaHUYECKUX XapaKTEPUCTUK CHIMTy4Yel cpenpl: yued. —MeTol. mocodue Mo Kypcy
Beenenne B mexanuky croiomHbix cpen / WM.B. Hupko, A.H. lumko, O.4. HU3BekoB — M.: MOTH,
2014.-22 c.

4. CrepKHEBBIC CUCTEMBI: Y4eOHO-METOIUECKOe MTocoOme Mo Kypcy BBe/ieHre B MEXaHUKY CILUTOIIHBIX
cpen / coct.: O.5. U3sekos, B.H. lllepbakos — M.: M®TH, 2015. — 15c.

5. Pambr: yueOHO-MeTOAMUECKOE MMOcoOMe 1Mo Kypcy BBeneHne B MEXaHHMKY CIUTOIIHBIX Cpef / COCT.:
0O.4. Uzsekos, B.H. llep6akos — M.: MOTH, 2016. — 20c.

6. YCTOHYMBOCTH CTEp)KHEH: ydeOHO-MeToquueckoe mocobue 1Mo Kypcy BBeneHne B MeXaHUKY
crutonHbIX cpen / coct.: O.4. M3sekos, B.H. lllep6akoB — M.: MOTH, 2016. — 16¢.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: T'eokocMuyecKkre HAyKU U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa MpuKIaAHON MEXaHUKH

Kypc: 2

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT
PaspaGorunkm:

O.41. U3BekoB, kaH[. pu3.-Mar. HayK, JOUEHT
B.H. Illep6akoB, kaH/. TeXH. HAYK, JIOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKEHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VK-2.2 IlpoexTupyeT peuieHue KOHKPETHOM 3amadyu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(byHIaMeHTaIbHbIC 3HAHUS, IOTYYCHHBIC B HaMe4aTh MyTH €€ PeIICHHUs

obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.3 CnocoOeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-5 Cnocob6en yuactBoBarb B ipoBenieHnn  |OIIK-5.1 CrniocoOeH pemaTh TOCTaBICHHBIE 3a/1a4d B
(yHIaMEHTANbHBIX U MIPUKIATHBIX o0nacTu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
HCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIEJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,

MaTeMaTH4eCcKHe METOJIbl UCCIIeTIOBAaHUM, U OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTaIuu
paborars Ha COBPEMEHHOH 3KCIIEPUMEHTAILHON |COBPEMEHHOM 9KCIIEPUMEHTAILHON
Hay4HO-UCCIIEI0BaTEIbCKOM, HAay4HO-UCCJIEI0BATEIbCKON

WU3MEPUTEIbHO-aHATUTUYECKOHN 1 (M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOH)
TEXHOJIOTUYECKOH anmnaparype anmaparypsl

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,

IIK-1 CrocobeH ni1aHnpoBaTs i NPOBOHTE 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (U3NKU

Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIM) TEOPETUICCKHUE
(aHaTMTHYECKHUE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBaHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJCHUS U PabOTHI B
COBpPEMEHHOH Hay4HO# 1abopaTopun

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydeHus AMCIMIUIMHBI «JIabopaTopHbIi MPaKTHKYM 110 MEXaHUKE CILIONIHBIX CPEe/I: MEXaHHKa
TBEPJIOTO U JIe(hOpMHUPYEMOTo Tellay 00yUaroInuics TOHKEH:

3HATh:
[] OCHOBHBIC HalpPaBIEHUS TEOPETHUECKOTO Kypca « BBeieHne B MEXaHUKY CIUIOIIHBIX CPENY;
[J OCHOBBI TEOPUHU YNIPYTOCTH, INIACTUYHOCTH U M10JI3y4ECTH;
[0  ¢usnyeckue 3aKoHBI U (PUIUKO-MATEMATHUECCKHE MOJEIH, JIe)KAIIIe B OCHOBE ONKCAHUS CBOMCTB
CIUIOLLIHOM CPENbL;
[]  OCHOBHBIE MOHATHSA, OTIPEAEIICHUS U YPABHEHUS, UCIIOIb3yEMbIE IIPH TOCTAHOBKE U PELLICHUH 3a1a4
B 00JIaCTH MEXaHHUKH CIUIOLIHOM CPebl.
YMeThb:
[l  IpUMEHATh HA MPAKTHKE 3HAHHA, NOIyYEHHbIE B pe3yabTare U3y4eHUs (PU3MKO-MaTeMaTHUYEeCKUX
JTUCLUIUIAH Ha 1-2 Kypce;
[J mosy4aTh YUCIIEHHBIE OLIEHKHU KJIIOUEBBIX XapaKTEPUCTHK;
[l paccuuThIBaTh MPOCTHIE HHKEHEPHBIE KOHCTPYKLIUU U UX DJIEMEHTHI Ha IPOYHOCTB;
[l yMeTh HaCTpaMBaTh IKCIIEPUMEHTAIBHOE 000PYIOBaHNE, UCTIONB3YEMOE B 1a0OPAaTOPHBIX paboTax.
BJIaJeTh:
[J  HaBbIKAMH YCBOCHHS MEXIUCLMIUIMHAPHOHW HMH(OpManuu B oOnacth (U3MKH TBEPAOTO Tea,
METO/I0B pelICHUs 3a1ad;

0 KyJIBTYpOi TOCTAaHOBKH M MAaTeMaTHYeCKOTO MOJICIHPOBAaHHSA (PH3MYECKHX 3aiad B JTaHHON
MpeIMETHOM 001acTy;
0 IKCIIEPUMEHTAIBHBIMU HaBBIKAMH HM3MEPEHHS PE3yNbTaTOB Ul ONPENESIICHHUsS I1apaMeTpOB

HA3y4aeMOH Cpensbl.
[J HaBBIKAMH KOMITBIOTEPHOH 00pabOTKH SKCIIEPUMEHTAIIBHBIX PE3YJIBTaTOB.



3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

Texymuii KOHTPOIb IPUMEHSIETCS B CISAYIONMX hopMax:

OLICHKA 32 KaXXIyI0 BBIIIOJIHEHHYIO J1a00paTopHyIo paboTy Oa3upyeTcsl Ha MPaKTHYECKUX Pe3yabrarax,
MOJTy4eHHbIX B paboTe, M Ha OTBETaX HAa KOHTPOJIbHBIC BONPOCHI, MPHUBEAECHHBIE B OMMCAHMUAX
n1abopaTopHBIX padoT.

K mnddepennmpoBanHoMy 3a4eTy JOMYCKAIOTCS CTYIEHTHI, BHITIOJIHUBILIHNE BCE J1a00PaTOpHbIE paOOTHI.

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

[TpoMexyTouHast arTecTalys M0 JUCIUILIMHE MPOBOAUTCS B (opme nuddepeHmpoBaHHOTO 3adeTa
(yctHOTO) B 3-€M cemecTpe.

HtoroBoii oneHkoi Ha auddepeHIMpoBaHHOM 3a4deTe SIBISETCs cpeaHeapru(MeTHdecKoe 3HAYCHUE OT
BceX pador.

[Tpumeps! BOIIPOCOB, UCHONB3YyEMBIX IS TPOBeAeHHS AU (HepeHIIMPOBaHHOTO 3a4eTa:

1. Hampspkennoe coctosiuue. ®opmyna Komum ana HampspkeHuidl. HopmanbHOe W KacarenbHOE
HanpspkeHne. Kpyru Mopa.

2. PacueT cTaTndecky HEONPEAETUMBIX U CTATHYECKH ONPENEITUMBIX CTEPKHEBBIX CHCTEM.

3. DnemeHrapHas Teopusi u3ruba Oanku. MOMEHT HWHEpUMH CceueHHs. ODHeprus Ipu H3ruoe.
ITpumenenue Teopemsl Kactunmano B 3a1auax u3rnba CTaTHUECKU HEOMPEAETUMON OaIKH.

4. BeiBectu dopmynry Didnepa /Uit yCTORYUBOCTH CTEPIKHS TP MPOIONILHON Harpy3ke. OnpenencHue
KPUTHUYECKON HArpy3KH MPU Pa3IMUHbIX CIIOC00aX 3aKPEIICHHUS CTEPKHS.

5. ChopmynupoBars 3akoH ['yka ansi M30TpONHOro TBepAoro Tena. CKOJbKO HE3aBUCHMBIX YIPYTHX
KOHCTaHT HY>KHO JJIsl OIIUCAHUs [T0BEJIEHUs U30TPOIHOIO ynpyroro tena? Jlarth MoHsATHE aHU30TPOIIUH.
6. Harp onpenenenue mnon3ydectd. CdopMynupoBaTh NpUHIMN cyneprno3unuu bombiMana.
KauectBenHO n300pa3uth pasBuTHe AeGopManuii B 00pasie npu CTyeHYaToM Harpy>KeHHUH.

7. ChopmynupoBarh 3akoHbI TekydecTn Tpecka n Kymona. ITokaszark, kak ¢ momornipio Kpyros Mopa
rpau4ecKy ONPEACTIUTh YTol BHYTPEHHETO TPEHHs U KO3(PPUIMEHT CUEIUICHUS AJIS ChITy4el Cpeabl
(rpyHTa).

Kpurepun onennBanus

OLICHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHMS TPU OTBETE Ha KOHTPOJbHBIE BOIPOCH U HMEIOLIEMY
OTJIMYHBIN PE3yNbTaT CAa4YM J1a00opaToOpHBIX padoT,

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYICHTY, NOKa3aBLIEMY CHCTEMaTH3UPOBAaHHBIC, TIIyOOKHE
3HAHWA TIPU OTBET€ Ha KOHTPOJIBHBIE BONPOCH M HMMEIOIIEMY OTJIMYHBIA pe3ylbTaT CladH
nabopaTopHBIX padoT,

OLICHKAa «OTIMYHO (8)» BBICTABIAETCS CTYJACHTY, MOKa3aBIIeMy ITyOOKHE 3HAHUS TPH OTBETE Ha
KOHTPOJIbHBIE BOIPOCH M UMEIOLIEMY OTJIMYHBIA PE3YJIbTaT C1auu JIAOOPATOPHBIX padoT,

oneHka  «xopomo  (7)»  BbICTaBIS€TCS ~ CTYACHTY, HPOAEMOHCTPUPOBABILEMY  TBEpJbIC,
CHCTEeMaTH3UPOBAaHHBIC 3HAHUS MaTepHaja IpU OTBETE Ha KOHTPOJBHBIC BOMPOCHI M HMEIOIIEMY
XOPOIIUH pe3yibTar caa4un J1abopaTropHbIX padoT,

OLIEHKa «Xopouo (6)» BBICTABISIETCA CTYACHTY NPOAEMOHCTPUPOBABILEMY, CHUCTEMAaTH3UPOBAHHBIC
3HaHMA MaTepHaja MpH OTBETE€ Ha KOHTPOJIbHBIE BONPOCHI M MMEIOLIEMY XOPOIIUI pe3ynbTaT CAadu
nabopaTopHbIX padoT,

OLICHKa «XOpomo (5)» BBICTABISETCS CTYICHTY IPOAEMOHCTPUPOBABILIEMY, CHCTEMAaTH3HMPOBAHHBIC
3HAHHUSA MaTepHaja IpH OTBETE HAa KOHTPOJBbHBIC BOIPOCH M UMEIOUIEMY XOPOIIWI pe3yibTaT CHaqu
nabopaTopHBIX padoT,



OLICHKA «YIOBJIICTBOPUTENBHO (4)» BBICTABIICTCS, €CIM BO BpeMsl OTBETa CTYACHT IIOKa3bIBacT
HeTBepJ0e 3HaHNe 0a30BBIX MOJIOKEHUH, CBA3aHHBIX C MAaTEPHAIOM KOHTPOJIBHBIX BOIIPOCOB, HO IMEET
XOPOILIUH pe3yibTaT cAauu Ja0opaTopHBIX padoT,

OLICHKA «YIOBJIETBOPUTEIBHO (3)» BBHICTABISETCA, €CIM BO BpeMs OTBETa CTYICHT ITOKAa3bIBACT
pa3po3HEHHBIH XapakTep 3HaHWH, HEYeTKHue, HO 0e3 rpyObIXx OmuOoK, (HOPMYIMPOBKH Oa30BBIX
TIOJIOKCHNH, CBSI3aHHBIX C MAarTepUaJioM KOHTPOJIBHBIX BOIPOCOB, HMEET YIAOBICTBOPUTEIHHBIH
pEe3yNbTar c1a4u J1abopaTopHBIX padoT,

OLCHKAa «HCYHOBJICTBOPUTCIIBHO (2—1))) BBICTABJIACTCA, €CJIM BO BpPCMA OTBCTA, CTYACHT IIOKA3bIBACT,
YTO HE 3HACT OOJbIIEH YacTH OCHOBHOIO COACPIKaHUA MaT€praJioB, CBA3AHHBIX C KOHTPOJIbHBIMU
BOIIpOCaMH, UMECCT y;[OBJ'IeTBOpPITeJ'IBHLIfI pe3yabTar cAavunu J'IaGOpaTOpHLIX paGOT.

5. MeTonuueckne MaTepuasbl, onpeaesonue Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

JuddepeHunpoBaHHbIN 3a4eT MO TUCLUIUIMHE SBISETCS 3aKIIOYUTENBHBIM ITAIlOM M3y4YCHHUS! BCETO
Kypca ¥ UMEET LEJBI0 MPOBEPKY 3HAHUN CTYJCHTOB 110 TEOPUHU (OTBETHI HA KOHTPOJIBHBIC BOTIPOCHI) U
BBISIBIICHHE IIPAKTHYECKMX HABBIKOB IIPUMEHEHMS MOJYYCHHBIX 3HAHUH IPU  BBIIOJHEHUH
nabopaTopHEIX paboT, a TaKKe HAaBBHIKOB CaMOCTOSTENBHON paboThl € PEKOMEHJOBAaHHOM
y4eOHO-HayYHOU JINTEPATyPOi.

JuddepeHunpoBaHHbIN 3a4€T POBOIUTCS B YCTHOI (hopMe M COCTOHT B OTBETE Ha | - 2 KOHTPOJIBHBIX
BOIIPOCA.

[IpenogaBareto MpeAOCTaBISAETCS MPAaBO, MOMHUMO TEOPETHYECKUX BOIPOCOB 3aJ[aBaTh CTYICHTaM
JOTIOJIHUTEIIbHBIE BONPOCHI, YTOYHSIONINE MOHUMAaHUE CTYACHTOM COZIepKaHus Kypca. Ha moaroroBky
K 3a4€Ty M OIPOC OTBOJHUTCS BPEMs B COOTBETCTBUH C YTBEPKICHHBIMA HOPMAaTHBAMH.



