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1. INTAHUPYEMBIE PE3YJIbLTATBHI OBYYEHUA 10 TUCHUITIJIMHE

DopmupyeMBbIe KOMITETCHITNH

TpeboBanus k pesynsraram o0yueHus

Ne \ Kon xoMnereninu Komnerenius
O6uienpodeccHoHANBHBIE
1 OIIK-1 CriocoGHoCTh B pe3yJibTare OCBOGHHS JUCLHILIHHEI
MCIOJIE30BaTh OCHOBHBIE | OOy9arONmitcs 10/DKeH
3aKOHBI
eCTECTBEHHOHAYYHBIX 3naTh: QyHIAMEHTATLHBIE TOHATHS H 3aKOHbI
JACLATITAH B | MEXaHUKH Je(QOopMHpYeMOTO TBEpJIOro Tela;
npopeccHoHaTEHOH OCHOBHBIE TIOJIOKEHUSI U pacyeTHbie METOIUKH,
JeATeNLHOCTH, HCIIONB3yeMbIe B CONPOTHBICHUH MATepUANOB,
HPUMEHATH METO/IbI | Ha KOTOPBIX OazupyeTcs u3ydeHue CrerHaTIbHbIX
MareMaTH4eCcKoro KypCOB.
aHaIM3a %}
MareMaTHYEeCKOro Ymers: COCTABJIATh  PACUYETHYIO CXeMy
(KOMITBIOTEPHOT0) KOHCTPYKLIHH. Onpenensits BHYTPEHHHE
MO/JIe/TMPOBAHHUS, YCHIIHS B 3IIEeMEHTAX KOHCTPYKIHIA.
TEOPETHICCKOTO ¥ | [IpaBunbno  BoIOMpath  KOHCTPYKIJHOHHbIE
AKCTIEPUMEHTATHHOIO MaTepHaNbI, obnaparorme TpeCyeMBIMH
WCCIIeI0BAHMS. [OKA3aTeJIsIMU Ha/Ie)KHOCTH, SKOHOMHYHOCTH.
Bnagern: HaBbiKaMu BeIEHHS  (PU3HYECKOIO
9KCIIepAMEHTa, criocobamu obpaboTKu
IONMYYEHHBIX  PE3yJbTaTOB  HCCIICHOBAHMIA,
HaBbIKaMM paboTel € yueOHOH, HOPMAaTHBHO-
TEXHHYECKOH JIUTEepaTypoif, ¢ 3MeKTPOHHBIMH
OubimoTeKaM# M IOJHOTEKCTOBBIME Oazamu
JAaHHEIX B cCBOOOAHOM socTyne u B MHTepHeTe.
2 OITK-2 CniocoGHOCTE  BEIIBHTH | B pesynsTare OCBOCHMSI  JMCLUILIMHbI
€CTECTBEHHOHAY IHYIO o0y4aronmuicst oMmKeH
CYIIIHOCTE npobiem,
BOSHUKAIOIIMX B XOJie | 3HaTh: OCHOBHBIE 3aKOHOMEPHOCTH,
npo)ecCHOHATEHOM OIMCBIBAIOIME JieOpMHPOBAHHE DJIEMEHTOB
JIeATENILHOCTH, NIPUBJIEYD | KOHCTPYKLHH ¥ yCTaHABIHBAIOIIME  CBA3b
UL WX peIleHMA | BHEIIHUX  YCHJIMM ¢ BO3HHKAIOI[HMH
COOTBETCTBYFOLIHI BHYTPEHHHMH  CHJIOBHIMH  (akTopamMu H
(u3nKo- HaNpsDKEHHUSMH; OCHOBHEIE  MeXaHHYEeCKHe
MaTeMaTHYeCKHi XapaKTepPUCTHKH MAaTepPHAJIOB M METOIBI HX
armmapar. OlpeNeIeHHS.

Vmern: HCIIOJIB30BaATE MaTeMaTHYECKHUH
anmapar,  CcoIepKalUics B M3ydaeMoid
JUCITMIUIMHE, TPUMEHSTEL IOJIyYeHHBIE 3HAHMS
IO CONPOTHBJICHUIO MaTepraIoB ITpH HM3YUYCHHH
JHCLHILIMH NPO(ECCHOHATBHOTO IHKIIA,

Bnajners: naBbikamu pacuyera SJIEMEHTOB
KOHCTPYKUMH 34aHMH H  COOpyXKeHMH Ha
IPOYHOCTh, JKECTKOCTh, YCTOHUMBOCTH IpH

Pa3IMYHBIX BapHAHTAX IPHIIOKCHHS HArpys3okx,
KaK CTaTHYCCKHX, TaK A JUHaMHYCCKHX.




2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJILHOM
MNPOT'PAMMBbI

CO,[[BP}K&HHE JUCHHUITIIMHBI OCHOBBIBACTCA M ABJIACTCA JIOTHYCCKHM IIPOAOIIKEHHEM
CICAYIOIIHNX THCLHUIIIHNH,

Ne HaumveHoBanue QUCHMIUIMHEI (MOJIY /1)
1 MaremaTtika

2 Ouznka

3 Teopernueckasi MexaHuKa

CopepxaHue MUCLUIIIMHEL CIYXKHT OCHOBOH Ul M3y4eHHS CIEAyIoIHUX
JIACLIMTIIAH

No Haumenopanue JUCHMATIIIMHEL (MOLYJIsT)
1 CrpourenbHas MEXaHHKa

2 Xene306eTOHHBIE H KAMEHHBIE KOHCTPYKIHH

3 Mertaminyeckre KOHCTPYKIHH

-+ KoncTpykumu U3 1epesa U IIacTMace

5 OcHoBanus 1 (hyHIaMEHTHI

3. OFbEM JUCHUIIJINHDbI

O611ast TPYyAOEMKOCTh JUCLMIUIMHEI COCTABIAET 7 3ay. efuHuI, 252 daca.

" Bcero Cemectp CemecTp
Bux yuebnoii paboTs o N 3 N 4
OOmast TpyA0eMKOCTh JHCIHIUIHEEL, | 252 126 126
qac
Konrakraas padora (ayanaropusie | 102 51 51
3aHSATHN), B T.".:
JIEKITHH 34 17 17
nabopaTopHbie 17 17
TIPaKTHYECKHE 51 17 34
Camocroarenannas pabora 150 57 93
CTYJEHTOB, B TOM “HCJIe:
Kypcogroii mpoext
Kypcosas pabora
PacyerHo-rpaduueckoe 3ajanus
WnpuBuayaasHOE JOMALIHEe 18 9 9
3amanne
Llpyeue 6uowr camocmoamensro 96 48 48
pabomot
®opma mpoMexyTouHas aTTecTalus 3ayer 3K3aMeH
(3auer, 9K3aMeH) (36)




4. COAEPKAHUE TUCIUTLINHBI

4.1 HaumeHoBaHHe TeM, HX COAEPKaAHHE U 00LeM

Kype 2 Cemectp 3

n/m

HaumenoBanue paszena
(KpaTKo€ CofiepXKAHUE)

O6wem Ha TeMaTHUECKHil
pasjen 1o Bugam yueOHOH

HArpy3KH, Jac

Jlekuuu

ITpakTHuecKkHe
JlaGopaTopHsle

3aHATHA
3aHATHA

CamocTosaTesibHasn

pabora

OcHoBHEIE nTOJI0KeHUsI. MeToy ceueHni

IIpenmer «ConpoTHBICHHE MaTEPHATIOB» H €ro MeCTo
CpeJli €CTeCTBEHHBIX Hayk. JlomymeHHs M TIMIOTE3bL.
PacueTHple cXeMbl KOHCTpYKIHI. Harpysku u BHyTpenHue
cunossle (pakropsl. Merox ceuenuit. Cssasp BCD u
HanupsHKCHUH.

L2

['eomeTpuyecKHe XapaKTEPUCTHKH IUIOCKUX CeUeHU

Cratuueckie MOMEHTHI M MOMEHTHI HMHEPIHH CEYCHHI.
W3smeHeHre MOMEHTOB MHEPUMH IPH NapauiebHOM
nepeHoce oceif H Npu NoBOpoTe ocel. [ 1aBHEIE MOMEHTEI
HHepLUHH. BblYucIeHHe MOMEHTOB HHEPIMH CJIOKHBIX
CeUeHHH,

Pactsoxenne-cikarue

Hanpsokenus. Jlepopmanun u nepememenus. 3akon ['yka.
[Tpononerele u nonepevnsie Aedopmanun. [Ipenensusie u
AOIyCKaeMple HanpsDKeHMs. PacyeTsl Ha NPOYHOCTH H
KECTKOCTB.

Casur. Kpyuenue

Yucteiii casur. Jledopmanuu ¥ 3axon ['yka mpu casure.
Pacu€Tel  3aKkIE€NOYHBIX ¥ CBApHBIX  COEAMHEHHI.
HampspkeHust TpE  KpYYeHHH  CTEpIKHEH  KPYIJIoro
nonepeyHoro ceueHua. Pacder Ha IpOYHOCTH M JKECTKOCTh
CTEep)KHEH KpYroBOTO MONEPETHOr0 CeYEeHUsI.

M3ru6 npaMeIx crepikHei

Pasmuansle cimywam wmsruGa. [IpsMoif  ymcTBId  W3ru0.
I'unoresa myockux ceueHuit. HopMaisHEIe HanpskeHws.
OceBble  MOMEHTEI  CONPOTHBJIGHHST IpH  u3rube.
Panuonanbable cevenus. PacueTs Ha IpoYHOCTS.
llonepeunsii  m3rmb. Hopmanensle u  KacaTelbHbIE
nanpsoxenus. Popmyna JILU. Xypasckoro. ITorstee o
pacuere COoCTaBHBIX OajoK. I'JiaBHBIC HaNpPsSKEHHUS Py
usrube. Onpejienenye nepeMentenuit npu H3rube u pacyer
Ha XKECTKOCTB.

15

HampsoxeHHOe 1 Ie(h)OpMHPOBAHHOE COCTOSIHHE B TOUKE

Bumet  nanpskeHHbIX cocrosmmit. Hanmpskenmss Ha
HAKJIOHHBIX [UIOMI@[KaX IIpH IUIOCKOM HAaIPSHKEHHOM
cocTosaHnK. ['JIaBHBIC MIIOIAJKY ¥ TJIABHBIC HANPSIKEHMUSI,
O6nbemHOe HanpsukeHHoe coctosHue, O600LIEHHBIH 3aK0H
I'yka. lehopmupoBannoe cocrosigue B Touke. MaMenenue




obsema wmatepumama npu  gedopmanun.  Kpurepuu
NPOYHOCTH M  IUIACTHYHOCTH.  ODKCIIEpUMEHTAIbHBIE
METOABI ompenencHAA aedopMaudi W HaNPMKEHHi
METOZIOM TEH30METPHH.

BCEI'O

17

17

17

48

Kype 2 Cemecrp 4

Ne
n/

I{aHMSHOBaHHBIEBHGHa
(KpaTKoe comepKaHue)

OOBEM Ha TeMATHYECKHIH
paszen 1o ByjaM yueOHoii

Harpy3KH, Jac

Jlexuuu

[IpakTuueckue

3aHATHA

JlaboparopHbie 3

3aHATHA

CamocTosTelbHAs

pabota

Croxkuoe COIIPOTHUBJIEHHE

Kocoit m3rm0 W BHEUEHTPEHHOE pacTsIKEHHE-CXKaTHe.
Buyrtpennne ycunusg. Hampsoxenusa. HeltpansHas oce.
Anpo ceuenus. PacueTsl Ha IPOYHOCT.

Crarugecku OIpENeIUMEBIC H HEOIIPENCITHMBIC CTCPIKHEBLIC CUCTEMBL

OHepreTHyecKue METOABl OIpEJeNIeHHs MePEMEINEHHH.
Onpenenenne paboThl BHEIIHUX CHJI TIPH MX CTATHYECKOM
npuwiokeHur. [loTeHUManbHas OSHEPrus JAe(POpMaIH
Opyca B o0mem cnydae HarpyxXeHus. TeopeMel o
B3aHMHOCTH pabOT W  B3aUMHOCTH IIEPEMEILECHUH.
Wurerpansr Mopa. Beruucinende wuHTErpanos Mopa
cnocobom Bepemaruna. AmHamm3 CTPYKTYphl IUIOCKOH
CTEP/KHEBOMT CHCTEMBIL. Packpertue CTAaTHYECKOH
HEoNpeNeJIMMOCTH  MeTofiom  cwi.  Kanmommueckue
ypaBHEHH,

6

10

14

Y CTOHYHBOCTE CIKATHIX CTEPIKHEH

[Tousirne 06 yCTOHYMBOM PABHOBECHH YIPYI'HX CTEPXKHEH.
Kpurnueckas cuna. Popmyna Diepa W Hpemensl ce
npuMeHuMocTH. [IpuBenennas mmHa crepykusa. ['ubkocts
crepxxust. IlomsTve o TmoTepe yCTOHUMBOCTH IIpH
HANPAKEHUAX, MPEBBIIAIOIUX MPEAET MPONOPLHOHATE-
noctH. Popmyna Slcunckoro. Ilpaktnueckme pacveTsi
crepikHell Ha ycrodumBocTh. [lopsmox mnpoBenmenus
[IPOEKTHPOBOYHOIO pacyeTa Ha YCTOHYHUBOCTE.

10

JlnHamMuYecKoe HarpyKeHHE

[ToHsiTHE O JMHAMHYECKHX HArPy3Kax H O JHHAMHYECKOM
kod(bunuenre. Jpwikenue Tema ¢ HNOCTOSHHBIM
yckopenueM. Hanpsokenus u pedopmanuu npu yaape.
CoGcrennble M BBIHYXKACHHBIE KoneOanus. PesonaHc.
Meps! 60pEOBL

Pacyer KoHCTpyKIUii 0 Hecyie# criocobHOCTH

Heynpyruit usrub. [Tnactuvecknit m3rud. Ilnactuueckue
IIapHHUPBL. [TpenenbHbIH aHaJIH3 CTATHYECKH
HeonpeaemuMBIX 6amox. OcTaTouHBle HAUPSDKCHHS IIpU
HEeYTpyrom usruoe.

BCET'O

17

34

48




4.2. Copep:kanue NpaKTHYECKHX (CEMHHAPCKHX) 3aHATHIH

Ne Haumenopanue Tema npaxkTuueckoro (CeMHUHapCKOro) K-Bo K-go |
n/n pasjena JHCLHIIIHHBI 3aHATUS 4acoB 4acoB
CPC
cemectp Ne 3
1 | OcuoBuele mnonoxenus. | Onpenenenue peakuuif B onopax MIOCKHX -+ 5
Meron ceueHui cHcTeM W noctpoenue amop BCO.
2 | 'eomerpuueckue Omnpenenenue reoMeTpHYEeCKHUX 2 3
XapaKTePHCTHKH XapakTePHCTHK  IUIOCKHX  COCTaBHBIX
IUIOCKHX CEYeHUH CEYCHHH. ,
3 | Pactsukenue-cxatne Pacuer Ha mpOYHOCTE M IKECTKOCTH IPH 2 3 "
pacTsSLKEHHH-CKATHH.
4 | Cneur. Kpyuenue Pacyer Ha mNpoYHOCTE IIpH cpe3e H 2 2
KpY4EHHH.
5 | U3rub npsaMeix | ITogbop pasnuuHBIX THIIOB CEeYEHMH Npu 3 4
cTepxHed n3rude. PaloHaIEHEIE CeYeH M.
ITonupl pacueT Ha IPOYHOCT.
6 | Warub npaMelx | OnpezieieHe nepeMeleHui MpH U3rube 2 2
cTepIKHe MHIL
7 | Hanpsoxennoe u | UccnenoBanye HanpspKEHHOTO COCTOSIHHSL. 2 3
ne(hOPMUPOBAHHOE OmnpezeneHue MOMOXKEHUs TI'MABHEIX IUJIO-
COCTOSIHHE B TOYKE INAJIOK ¥ BEJIMYHH IMABHBIX HANPSHKEHUH.
UTOI'O: 17 22
cemecTp Ne 4
1 | Cnoxuoe Kocoii u3rnb, BHENEHTPEHHOE PacTsHKCHUE- 6 6
COIIPOTUBIICHUE ckaThe,  pacyeThl  Ha  IIPOYHOCTE.
IlocTpoenne sipa ceueHusl.
2 | Crarnuecku [TocTpoenue SHIOP BHYTPEHHHX CHIOBBIX 2 3
OIpeeTAMBIE (haxTOpPOB B IUIOCKHX pamax.
CTEPIKHEBbIE CHCTEMBI
3 | Crarnueckn Omnpenenenue MEpeMELICHHH B yNpyrux 4 5
OIpeieIAMBIE CHCTEMaX C IIOMOIIBIO HHTErpanoB Mopa u
CTEPIKHEBBIE CHCTEMBI cnocobom Bepemarnna.
4 | Cratugecku Meron cumn.  Packpeltme —cTaTHuYeCKOM 6 7
HeoIpe/ie/IuMBIe HEONPEJEIUMOCTH  CTEP)KHEBBIX CHCTEM
CTEPIKHEBBIE CHCTEMBI. (bastox ¥ ITOCKHX pam).
5 | YcroiuuBocTh CKaThIX | Pacuer Ha  yCTOMYHMBOCTE  COKATBIX 4 5
CTepKHEH crepkueit, Ilogbop ceuennst cxkarpx
CTEP)KHEH METOJOM I10CIIEeI0BATENEHEIX
npUOIIKEeHIH.
6 | YcroiumBocte  ckathiX | [IpoexTupoBaHme cCTepiKHEH COCTABHOrO 2 2
cTepKHel CEUCHHSI.
7 | Junamuueckoe JunamHueckue HampsokeHus. Pacuer Ha 2 2
HarpyxeHue yaap. OmnpenencHre  AHHAMHYECKOIO
K03()(pHIMEHTA TIPH NONATINBBIX OMOPAX.
8 | Munamuueckoe Cpoboauble W BEHYXIEHHBIE KOJeOaHMA. 4 5
Harpy)KeHue Crmoco0bl  CHIDKEHHS — JHHAMHYECKHX
HAIPSKEH .
9 | Pacuer xomcTpyknmit mo | Onmpenenenue paspymaiomieli  Harpysku 4 4
HecyIei criocoOHOCTH npH m3rube Oanku (B T.4. CTATHYECKH
HEOoNpenenTumMoit).
UTOrO: 34 3
BCEI'O: 51 61




4.3. Cogep:xanne 1abopaTOPHBIX 3aHATHH

Ne Haumenosanue Tema nabopaTopHOTo 3aHATHS K-Bo K-Bo

n/m | paszena JUCIUIUTHHEI 4acoB 4acoB

CPC
cemectp Ne 3
1 PacTskeHue-cxaTne WcnelTanue Ha pacTAXKEHUE CcTaHaapT- 2 2
HOT'0 CTIBHOr0 00pasia.
2 | PacTsmkenue-coxaTue WcnbiTaHue Ha cCXaTHE IUIACTHYHBIX U 2 2
XPYHKHX MaTepHaJIOB.
3 | PacTskenue-cikaTHe Omnpenenenue YIPYIHX [IOCTOSHHBIX 2 2
MaTepHaa.
4 | Cnpur. Kpyuenue VcnipiTaHie Ha Cpe3 CTalH, Ha CKOJI IEpeBa 2 2
5 | Cosur. Kpyuenue Wcneiranue cramsHOro obpasnma Ha 2 2
Kpy4eHHe B Hpejenax YIPYTHX
nedopmaraii.
6 | U3rub npsaMeix | Mceneiranne cragbHOM Oanku Ha nomeped- 2 2
CTEepXKHEH HBIH 13rH0.
7 | A3rub npaMeix | Onpenenenue aedopmauuii Oanku IpH 2 2
cTepikHel usrube.
8 | Usrub npsiMeIX | Mcneranre KoHCONMbHOM Oanku Ha Kocoi 3 3
cTepKHeH m3rub. HcneiTanue cranbHOro obpasma
Ha BHEIEHTPEHHOE CXKATHE
BCEI'O: 17 17
4. ®OHJ OLIEHOYHBIX CPEACTB /ISl TPOBEIEHUSI
TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECT ALIUN ITO UTOI'AM OCBOEHMUSI
JIMCOUILIAHbBI
5.1. IlepeyeHb KOHTPOJIBHBIX BONPOCOB (THIOBBIX 3aJaHMH)

Ne HanmenoBanue Conepaxanme BOIIPOCOB (THUITOBEIX 3aJaHuUil)

/i pasjeina JUCHHUILIHHBL

1 OcHOBHBIE  IIOJIOKEHHUS. | 3aa4d Kypca H OCHOBHBIE THITIOTE3BI O CBOMCTBAX MAaTCPHATIOB.
Metoa ceueHuit PacuerHble cxeMBl KOHCTPYKLHi. Metos cedennil. Buyrpennue

cunoseie (pakTopel. [IpaBuia 3HaKOB M INpaBHJIA MOCTPOCHUS
smop. Ceaszp BC® u HanpspkeHwii.

2 ['eomerpuueckue Craruyeckue MOMEHTBI M MOMEHTBl MHEpPIMH CeueHuii.
XapaKTCPUCTHKH TITOCKHX | MoMEHTB HHEpOHMM MpocTeimux cedenuit. HM3menenwe
CeueHui MOMEHTOB WHEPIHH MPH TAapajUle/IbHOM [IEPeHoce Ocel M npH

noBOpoTe oceil. I 1aBHbIe MOMEHTEI HHEPIIUH.
3 | PacTaxenne-cxkarue Hanpsxenns. Jedopmanum u nepememenus. 3axon ['yka.
ITpomonenele u  monepeunsle  Jjedopmanuu. [lonsite o
IPEJeIBHOM M JIoIyckaeMoM HanpspkeHuax. KosdduummerTn
sarmaca npo4HocTd. [Iposepka mpounocTH M moabop ceueHwi
IIPU LIEHTPAJIBHOM PACTDKEHUH — COKATHH.

4 | Cosur. Kpy4enue Yuereiit cusur. Jlepopmaumn wu 3akom ['yka mpm cusure.

ITpakTuyeckue pacy€Tsl 3aKNEMOYHBIX W CBAPHEIX COEIHHEHMI.

Hanpsokenys npy KpydeHHH CTepIKHEH KpPYIIoro MOIepeyHOro
ceyeHus. Pacyer Ha MHPOYHOCTH W IKECTKOCTH CTEpIKHEN

KPYTOBOI'O IIOIIEPEYHOI'0 CeUYCHH.




N3rnb npsmbIx
CTepsKHEH

JiuddepeHimanbapie  3aBUCUMOCTH  MEXKITY HWHTEHCHBHOCTBIO
pacnpenenéHHol HArpy3KH, MolepeyHol CHiIoi H H3rudanmm
MoMeHTOM. ['HmoTesa miockux ceueHuid. Hopmanbnbie
HANpSDKEHUs TIPU TIPIMOM 4HcTOM H3rube. OceBble MOMEHTEHI
CONIPOTHBIIEHHUS NpH H3rube. Panuonansubie cevenus. Pacuers
Ha npo4HocTs. HopManbHble B KacaTenbHBIE HANPSHKEHHS IIPH
nonepeunoM mu3rube. Popmyna J[.UM. XKypasckoro. [nasnbie
HanpsokeHuss npu m3rube. OmnpejeneHue NepeMeIleHui npu
u3rbe MEeTONOM HaYalbHBIX mapaMeTpoB. Pacuersr Ha
JKECTKOCTh NpH H3rHoe.

Hanpspokensoe u
neopMHpOBaHHOE
COCTOSIHHE B TOUKE

HaIIpﬁ)KCHHOe COCTOSIHUE B TOUKE M €r0 BHUILIL. HaHpH}KCHHSi Ha
HAKJIOHHBIX  IUIOMAJMKAX TPH  [JOCKOM  HANpsKEeHHOM
COCTOSIHHH. [ TaBHBIE IJIONIAAKH U TJIaBHBIC HAIIPSDKEHHUS.
O6wemuoe HanpspkeHHOe cocTosiHue, O6061menHkbIi 3akoH ['yka.
HedopmupoBanHoe cocTosiHUE B Touke. Kpurepun Hanbompminx
HOPMaJIBHBIX HANPSDKEHUH M HauOONIBIINX Y UIMHEHH.
Kpurepuu mnactuysocTH. Tperbs UM ueTBepTas TEOPHH
npo4yHocTH. Teopust mpounoctd Mopa. DkcnepuMeHTalbHbIE
METOAEl OnpejieNeHusd aedopManuii U HanpsHKeHWH MeTo/0M
TEH30METPHH.

C107KHO€ COTIPOTUBJICHHE

Kocoit wm3rm6. Pacuer Ha mnpounocTs. BHeueHTpeHHOE
pacTshKeHHe-cxkaTHe. BHyTpeHHMe yCHITHsS B HanpshkeHus. Sapo
cegyeHns. Pacuer Ha IPOUHOCTH

Crarudecku
OTpefie/TUMEIE 1
HEOIIPEeACIINMEIE

CTePIKHEBbIE CHCTEMBI

DHEpreTHYECKHE METOIBI ONpEJACICHHS MEpeMeIICHHH B
yapyrux cacremax. Onpenenerue paboThl BHEITHUX CHIT TP UX
CTATHYECKOM  IpHIOXKeHHH.  lloTeHmHanbHat  dHEPrus
nedopmanun Opyca B o0lieM ciydae HarpyxeHHs. Teopemsl o
B3aMMHOCTH pab0T M B3aUMHOCTH Tiepememnienuii. Murerpans
Mopa. Beraucienne unrerpanos Mopa crnocobom Bepeniaruua.
AHaM3 CTPYKTYPHI IUIOCKOH CTep)KHEBOH cucreMbl. CTeneHb
CTATHYECKOl HEeoNnpeneuMOCTH. BEIOOp OCHOBHOM CHCTEMEI.
Kanonuueckue ypaBHeHHsi. [TopsiioK pacKpsITHS CTATHYECKOM
HEONpeIeIMMOCTH MeToiloM cui. [IpoBepka NPaBHIBHOCTH
pereHus.

Y cTOHYHBOCTE CIKATBIX
CTEpIKHEH

ITonstre 06 yCTOHYMBOM paBHOBECHH YIPYTHX CTEpIKHEIl.
Kpurnueckass cuna. 3amaua Ditnepa Ui KPHTHYECKOH CHITHI,
IIpenensl MpUMeHHEMOCTH. 3aBUCHMOCTE KPHTHYECKON CHIIBI OT
YCJIOBUH 3aKperuieHua crepkHs. ['nbkocts crepikus. [lonsarue o
[OTepe YCTOWYMBOCTH IIPH HAIPSOHKEHHSX, IPEBBIIIAIOIINX
Ipejes  [NpONOPLHOHAILHOCTH. @opmyna  Sfennckoro.
IlpaxTiyeckne pacyerbl CTEp)KHEH Ha yCTOW4YHBOCTB. [TopsIoK
IIPOBEIEHHS POEKTHPOBOYHOI'O pacuera Ha YCTOHYHBOCTE.
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Jluaamuyeckoe
Harpy xeHue

[lonaTne o0 JMHAMHYECKHX HArpy3kax H O JHHAMHYECKOM
ko3 punpenTe. [[BIOKEHHE Tena C MOCTOSHHBIM YCKOPEHHEM.
Hanpsokenuss u jpedopmanuu npu ypape. CoOcTBeHHBIE H
BEIHYKZAEHHEBIE Kojebanusa, JuHaMudeckuit Koo PULHEHT MpH
BBIHY)KIEHHBIX Konebanusix. Pesonanc. Mepsi 60ph0bl.
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Pacyer KOHCTpyKIHMii 110
HecyIe# crnocoOHOCTH

Heynpyruii wu3ru6. Ilnacruueckmii wm3ru6. IlmacTHueckue
mapHupsl. OnpesieNeHue pa3pyLIalolIiX Harpy30K IPU pacueTe
Bastok 3a npeenaMu IPONOPIHOHAIBHOCTH.
OcratouyHble HaUpsKEHHS INIpH  u3rube 3a
NIPONIOPUHAOHAILHOCTH.

[IpeaeiIamMu




3.2. llepevenn TeM KypcoBbIX IPOEKTOB, KyPCOBBIX padoT,
HX KpaTKoe cofepi:Kanue H 00beM.

KypcoBsie paboThl ¥ KypcOBBIe IIPOEKTHI 110 JaHHON MUCLUILIAHE yUeOHBIM IIJIaHOM He
IpeyCMOTPEHEI.

5.3. IlepeyeHb HHAHBUAYAJIBHBIX JOMAMIHKX 3aaAHUI,
pacuyeTHO-rpaHYEeCKHX 32 AHHII.

B TpetbeM cemecTpe npelycCMOTPEHO OIHO MHAMBUAYAIRHOE JOMAITHEE 33 IaHKe

Ne 1. «Pacuem cmamuyecku onpedenumoii 6anKu Ha RPOUHOCHTb U HCECHIKOCHTDY.
3alaHue COCTOUT U3 4 cXxeM: TpeX OalloK U IIONEePeuHOro CEeYeHHs, COCTABIEHHOrO
13 MPOKATHBIX MPOQIITeH.

[lens 3amanusi: npuoOpecTH HABBIKM OIPEJENCHUsT BHYTPEHHHX CHUIIOBBIX
(dakTOpOoB B JJNeMEHTaX IUIOCKMX CHCTEM METOIOM CeYeHHH, OIpeleseHus
3aKOHOMEpPHOCTeH MX paclpefeleHus, BBISIBICHUS OIACHBIX CEUYeHHI; OCBOHUTH
OnpeJie/ieHHe TeOMETPHYECKHX XapaKTePUCTHK IUIOCKHX CEUEHMI; METOIMKY pacdeTa
M3rubaeMeIX 3JEMEHTOB ¢ PA3IMYHBIMH  BapHAHTAMU THIIOB IIOIEPEYHBIX CEUEHUM
(mpocToe, MPOKaTHBIM NMPO(QNIIL) HA IPOYHOCTh U JKECTKOCTb.

B dyeTBepTOoM ceMecTpe MpeaycMOTPEHO OJHO HWHAMBHAYAILHOE JOoMallHee
safanue: Ne 2 «Cnosicnoe conpomuenienue u paciem cmamuiecku Heonpeoeaumplx
CHICDIICHEBHIX CUCHIEM MEn000M Cu/». 3aJaHHE COCTOUT U3 TPEX CXEM.

Llesp 3ajaHMs: HAy4YWTh CTY[NEHTA BBIIONHATH pacyeThl KOHCTPYKLIHH Ha
MPOYHOCTH MPU KOCOM H3rube M BHELEHTPEHHOM pacTsHKeHHH-CKaTUH. Kpome Toro,
BBINIOJIHEHHUE 3a/IaHVisl TIO3BOJMT NPHOOPECTH NpPaKTHYEeCKHe HABBIKH B OIpelle/IeHUH
nepemMelleHni criocobom BepemjaruHa, B IpHMEHEHHH METOJA CHII  JUIs pacyeTa
CTaTUYeCKH HEONpPEeAeTUMBIX CTEpXKHEBBIX cHcTeM. OJHOBpPEMEHHO YCBaHBaKOTCH
MOHATHSI O CTENEHsX CBOOOIBI M CBA3sX. BrimonHeHue nedopManioHHol MpoBepKy
MO3BOJIACT YCBOUTH  METOJ  OIIPEAENICHHsA IepeMelleHHi B  CTaTHYECKH
HEOIPeJeIUMBIX CHCTEMAaX.

5.4. Ilepeyens KOHTPOJBHBIX padoT.

KoHTporbHEIe paboTHI [0 JaHHO! AUCLMILIHEE Y9e6HBIM IUIAaHOM He [PeAyCMOTPEHBI.



6. OCHOBHASI 1 NOIIOJIHUTEJIBHASI IMTEPATYPA
6.1. Ilepeyenb OCHOBHOH JIHTEPATYPbI

1. lapxos, A.B. Conporusnenne marepuanos: yueOnuk /  A.B. Jlapxos, A.B.
[Inupo. — M.: Beicmas mkona, 1989. — 624 c.

2. Anexcanzipos, A.B. Conporusnenue matepuanos: yueOuuk / A.B. Anexcanpos,
B.JI. ITotanos u ap. — M.: Beicmas mkoma, 2000. — 560 c.

3. Cremun, IL.A. ConporuBnenue marepuanos: yue6buuk / ILA. Crernun. M.:
Beicias mkoia, 2012, — 320 c.

4. Tonbatos, A.A. ConpoTuBIIeHHE MaTepHalIoB: yueOHOe TIoco0ue Ui CTYAEHTOB,
oOy4aromuxcs o HampasineHuto «CtpoutensctBo» / A.A. Tonbaros. — M.: U3n-Bo
ACB, Mus. Boasi, 2006.— 243 c.

5. Texnnueckas MexaHuKa // MeTOJA. yKa3aHWs K BBIIOJHEHHIO pPacyeTHO-
rpapuyeckoii  paGoOTBI ML CTYHAEHTOB, OOYYAIOIIMXCS [0  HAMpPaBIEHHUIO
«CrpourensctBo». / A.A. Tonbaros. — benropon, Yzn-Bo BI'TY um. B.I'. Illyxosa. —
2012. - 38¢.

6. ConpoTHBIIEHHE MaTepHaoB // MeTOJ. yKasaHHs K BBINOJHEHHIO pPacyeTHO-
rpaUuecKHX 3aJaHui JUIS CTY/IeHTOB AHEeBHOM (opMbl 00yueHus, o6yUalomuxes o
HanpasieHuto «CtpoutensctBo». Y 2. / coct. A.A. TonGaros, JI.LA. TlaHueHko,
N.P. Ceppix u gp. — benropon, BI'TY. — 2012 (u snextponHas Bepcus). — 52 c.

7. Tlorenexxko, B.I1. JIabopaTopHBIif NPakTUKYM IO COMPOTUBIECHUIO MaTepuasos /
B.IL. Ilorenexko, A.A. Tonbaros, M.P. Ceprix, B.W. UBanenko. - Benropox, 13a-so
BI'TY um. B.I'. lllyxoBa, 2012. - 69 c.

8. Mupomo6os, .H. Conporusnenue mMarepuanos. [Tocobue mo peineHuio 3aaad.
[Dnektponnsiii pecype] / N.H. Mupomo6os, ®.3. Anvmameros, H.A. Kypunun, 1.H.
M3oros. — OnektpoH. gan. — CII6. : Jlans, 2014. — 512 ¢. — Pexum jpocryna:
http://e.lanbook.com/book/39150.

9.Kynpssues, C.I'. Conporusnenne wMatepuano. MHTepHET-TecTUPOBaHUE
O6asoBbix 3HaHuH. [Onextpommsi pecypc] / C.I. Kyapsisues, B.H. Cepaiokos. —

OnektpoH. maH. — CII6. : Jlams, 2013. — 176 ¢. — Pexum JIOCTyTIa:
http://e.lanbook.com/book/5247.

6.2. TlepeveHb TOMOTHHTEIBHOMN JHTEPATY PbI

l. ®ecux, C.IIL CnpaBoYHHK IO CONPOTHBICHHIO MAaTEpPUANIOB: CnpaBouHoe
nocodue / C.IT. ®ecuk. Kues: Usn-o «Bynisensruky, 1982. — 280 c.

2. Aunpees, B.M. Texuuueckast MexaHUKa VI CTYAEHTOB CTPOHTE/bHbIX BY30B U
hakynbreroB: yueOnuk / B.1. Anapees, A.I'. INaymxun, H.H. Jleontses. M.: Usa-so
ACB, 2012. - 251 c.

3. Mnkosuy, ['M. PykoBomcTBO K pelIeHHIO 3a1a4 MO  CONPOTHMBICHHUIO
MarepuanoB: yaebnoe nocobue / I'M. Uukosuu, JI.C. Munus, A. Y. Burokypos. - 3-¢
U3, nepepad. u gomn. M.: Bricias mxona, 2001.— 592 c.

4. bensie, H.M. CGopHuk 3ama4 0 CONPOTHBICHUIO MATEPHUaioB, [DIeKTPOHHEI
pecypc] / HM. benses, JLK. Ilapmmu, B.E. Mensuukos, B.A. Illepcrues. —
Onexktpon. man. — CII6. : Jlams, 2016. — 432 c. — Pexum JOCTYIIA:
http://e.lanbook.com/book/86019.

5. Kyssmun, JLIO. Conmporusnenne marepuaiios. [Dnektpornsii pecype] / JLIO.



Ky3emun, B.H. Cepruenko, B.K. Jlomynos. — Onekrpon. nan. — CII6. : Jlans, 2016.
— 228 ¢. — Pexxnm poctyna: http://e.lanbook.com/book/90004.

6.3. Ilepeuens HHTEPHET pecypcoB

1. http:/ntb.bstu.ru — Dnexrponnas dubnuorexka bI TY um. B.I'. Illyxoga.

2. http:/lib.misis.ru/elbib.html — ITomHOTEKCTOBas 3yeKTpoHHAs OuOIMOTEKA
MMUCuC.

3. http://www.rffiruw/ - Calitr poccuiickoro ¢onga ¢yHIaMEHTAIBHBIX
UcclieOBaHUHI

7. MATEPHAJIBHO-TEXHUYECKOE U UHOPOPMAIIMOHHOE
OBECIHHEYEHHUE

JIns mpoBereHHs JIEKLMOHHBIX W IPaKTHYECKHUX 3aHATHH Tpebyercs:
KOMITBFOTEPHBIA KJIACC, OCHAILEHHBIH MYJIbTH-BHAEONpoekTopoM. Jliisi mpoBeneHus
7a00paToOpHEIX paboT HcHoib3yerca 1abopaTOpUsS CONPOTHBIEHHS MATEPUAOB C
YHHUBEPCATBHBIME MalIMHAMHA /IS MCTIBITAaHMH

YHUBEpCaAJbHas YCTAHOBKa I MexaHuuyecKuX ucnbiTaHud YMM-10, manmna
kpydenuss KM-50-1, teepnomep TIL-2m, konep magTHuKOBEI MK-30 A.

Jlns BRITIONTHEHMS JTaOOpaTOPHEIX paboT MPUMEHSIOTCS NabopaTOpHEIE CTEHJIBI
AN uuKia  paboT, HHOUKATOPhl YacoOBOrO THIA, JMHAMOMETPBI, cpeicTBa
TeH3oMeTpun ¢ npubopamu CUUT-3, DU/,

[Tporpammuoe obecmeueHue Kypca: mporpamma «RAMAY s onpejesieHus
BHYTPEHHHUX YCHJIMM ¥ TepeMelleHui B 3JeMEeHTax IUIOCKMX CTEp)KHEBBIX
koHcTpykuuit. «OMEGA» - s pacdetra W KOHTPOJIS pacyeTa IeOMETPUYECKHX
XapaKTePUCTHK IUIOCKUX CCUYEHHH.

Harnsaueie mocobust — 34 miakara (B 9J€KTPOHHOM BHUJE), MOIEIH JIEMEHTOB
KOHCTPYKLUH, 00pasip! U UCTIBITAHUN Ha pacTsHKeHHe, CIKATHE, Cpe3, BUPTyalbHEIe
naboparopHbie paboThl, fecaTh KHHOGHIBEMOB, BHAEO()parMeHTh.

TecroBsle 3aaHus 1Mo 3alUTe KOMILIeKca mabopaTopHbix paboT Ha IIDBM.

KoHTponeHBIE  TeCTHl IO BCEM  OCHOBHBIM  pasfeiaM  JUCLIUTUIMHEI
«CornpoTHBICHHE MAaTEPUAIOBY.



8. YTBEPKJIEHUE PABOYEN ITPOTrPAMMBI

YTBepkaeHue paboueil mporpaMMel 6e3 H3MeHeHUi
PaGouast mporpamma Ge3 usmeHenuit yreepxaena Ha 204720/ 7yue6upIii ro,

[Iporoxon Ne -7 3acenanui kadgnpsl ot « 7 » G 2074T.
OK Hettps AH

3aseayrowmuii kadeapoit
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8. YTBEPK/JIEHUE PABOYEW ITPOT'PAMMBI

YTBepkenue pabouell nporpaMmmsl 6€3 U3MEHEHUN
Pabouas nporpaMM.a 6e3 m3MeHeHui yrepiaena Ha 2007/204 yuebubiii rop.

Mporoxon Ne 2/ 3acenaHu Kaq) pelOT « 3/ »__ OF 20//r.
3aBesyrommii Kadeapoit g{& L lpp AN
o,urﬁaca, (5[0} =
JIMpeKTop HHCTHTYTA f‘ / 7/ y/éf’%ﬁﬂ'fj £ A
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8. YTBEPKIEHUE PABOYEM ITPOTPAMMBI

YTBepxaeHHe pabodel nmporpaMMel 0€3 U3MEHEHUH
PaGouas nporpamma Ge3 u3MeHeHuil yrBepxkieHa Ha 2018 / 2019 y4eGHEI rof.
[Tpotoxon Ne 14 3acenanmst kapenps ot «2» nomns 2018 .

3aBepyrowmuii kadenpoit (/'Lv}’ . .'"‘L._ Hertsps AH.

JlipeKkTop UHCTUTYTA b VBapos B.A.




8. YTBEPKJIEHUE PABOYEN ITPOT'PAMMBI

YrBepxaeHue paboueii nporpaMmsel 6e3 H3MeHeHUH
Pa6Goyas nporpamma Ge3 u3MeHeHuit yTBepikaeHa Ha 2019 /2020 yyeGubiid roa.
[Tporoxon Ne 13 3acenanus kadenpsi ot «11» uronst 2019 r.

3aBenyrouuii kKadeapoii Hertsips A.H.

JlupexTop HHCTUTYTa VBapos B.A.
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MNPHJIOXKEHUSA

ITpunoxenue Nel.

Kypc «ConporuBnenue MarepuanoB) IpeACTaBiseT co00i HEOTheMIIEMYIO
COCTaBHYIO 4acTh [IOATOTOBKHU CTYAEHTOB 10 HaNpaBieHHuI0 « CTpOUTEIbCTBOY.

B compoTuBieHUN MaTepuasoB BEINOJHSIOTCS pacueThl, HA OCHOBAHUM KOTOPEIX
OMNPENIENAOTCS HEOOXOMUMBIE pasMEephl CTPOMTENBHBIX KOHCTPYKUMH 3JaHuMi U
WH)KEHEPHBIX COOPYKEeHHMi. SBISICH pa3felloM MEXaHHKH AeQOpMHUPYEMBIX TBEpPABIX
TeJl, COIPOTUBJICHUE MAaTepHalOB MHCIIOJIE3YeT MeTonbl, Oasupyromuecs Ha
YIPOIIEHHBIX T'MIIOTe3aX, KOTOpPhIE, C OJIHOM CTOPOHBI, ITO3BOJAIOT pellaTh HIMPOKUI
Kpyr MHXXEHEPHBIX 3a/ja4, a ¢ APYro#, IoIydaTh IpUeMIIEMBIE TI0 TOYHOCTH Pe3Y/IbTaThl
pacyeTosB.

[Ipu sToM rmaBHOH 3amaveil Kypca sBigercss (OPMUPOBAHME 3HAHUN JId
IpPUMEHEeHHUs MaTeMaTH4ecKoro amnmnapara MpU pelleHuH NPUKIaIHBIX 3ajad,
OCMBICJICHHUSI IIOJMy4YeHHBIX YHCJICHHBIX Ppe3ylbTaTOB M TIOMCKa BEIOOpa Haubolee
ONTUMANBHBIX KOHCTPYKTUBHBIX pemeHui. To ecrb AaHHBIH IpeaAMeT sIBIsSETCS
0a30BbIM Ul (POPMHUPOBAHUS WHIKEHEPHOIO MBIIUICHUS, a TaKXKe MMOATOTOBKH KaapoB
BBICIIIEH KBANMU(UKAIMY 110 TEXHUUECKUM CIIEI[HaTH3aI¥sIM.

MsyvyeHne AUCLUIUIMHBI IpPEATIoNaraeT pelleHHe psAAa PasiMyHBIX 3a4ad, 4To
JaeT BO3MOXKHOCTh CTYJeHTaM:

" OBJI3JIETh METOAAMHU pacyeTa Ha IPOYHOCTb, XXECTKOCTh U YCTOMUMBOCT, & TAKKE
METOZlaMH  OLIGHKM HecymeH CIOoCOOHOCTH 3JeMEHTOB KOHCTPYKLUM U
COOPYKEeHUH;

" WCIOJNB30BAaTh  COBPEMEHHBIE  CPEACTBA  BBLIYMCIMTENLHOM  TEXHMKM U
IPOrpaMMHOro obecrieueH s Ui pacyéTa CTPOUTEIBHBIX KOHCTPYKIIUIA;

" OnpeneNaTh (Gu3MKO-MeXaHUIeCKUe XapaKTepUCTUKH CTPOUTENBHBIX
MaTepHuaoB,
3aHATHA IPOBOJATCS B BUJE JIEKLUH, Ta00PATOPHBIX U MPAKTUYECKHUX 3aHATHIA.
DopMBI KOHTPOJIS 3HAHUHA CTYJSHTOB MPENIIONAraloT TeKYIUHi M HMTOrOBBI

KOHTPOJIb. TeKylui KOHTPOJIb 3HaHHH NIPOBOAMTCS B (JOpPMe TECTUPOBAHHMS, peleHHs
MHIMBUIYQJIbHEIX JOMAIIHUX 3aJlaHus, 3a1a4 M TECTOBBIX 3a1aHuil, PopMOil HTOroBOro
CEMECTPOBOTO KOHTPOJIA ABIIAETCA 3aUeT U HK3aMEH.

I'1aBHBIM yCJIOBHEM YCHEIIHOI0 OCBOEHHS H3ydaeMoM y4eGHOH JUCHHUIUIMHBL U
(opMUpOBaHHST BBICOKOTO MpodeccHOoHANU3Ma OyAyIUX CHEHUATUCTOB SBISETCS
camocCTosATeNbHas paboTa CTY€HTOB.

M3y4yeHnne OTOENBHBIX TEM Kypca HEOOXOAMMO OCYILIECTBIATH B COOTBETCTBUHU C
MOCTaBJICHHBIMH B HHX LEJAMH, HX 3HAYUMOCTBIO, OCHOBBIBASChH HA COJAEPKaHUU M
BOIIPOCAX, MOCTaBJIEHHBIX B JIEKLMH IPENojaBaTels M IPHUBENCHHBIX B IUIaHAX H
3aIaHUsX K PacYeTHO-rpadueckoMy 3aJaHHIO, TIPAKTHUECKHM 3aHATUSIM.

B y4eGHukax u y4eOHBIX ITOCOOHIX, IPEACTABIEHHBIX B CRUCKE PEKOMEHOYEeMOl
umepamypel,  CONEPIKATCS BO3MOXKHBIE OTBETBl HA IIOCTABJIEHHBIE BOIPOCHI.
MHcTpyMeHTaMu OCBOEHMs y4eOHOTO MaTepuana SBISIOTCS OCHOBHBIC mepMuHol U
NOHAMUSA, COCTABIIAIONINE KaTErOpHMalbHBINM arnaparT JUCHUIUIMHEL WX ocMBICieHHe,
3allOMHHAHHWEC W TNPAKTHYECKOE HCIOIB30BAHUE SABIAIOTCA 00S3aTeIbHBIM YCIOBUEM
OBJIAJICHHS KyPCOM.

V3yuenue KaxgoW TeMEBI CIeyeT 3aBepINaTh BELINOIHEHHEM I[IPAKTHYECKHX
3aJlaHui, OTBETAMU Ha TECTHI, PEIIEHUEM 3aJjad, CONEPIKAIIMXCS B COOTBETCTBYIOIINX



pasfenaXx Yy4eOHMKOB M METOAMYECKMX mocobuii mo Kypcy «CompoTHusieHue
marepuanoB». [lns oOecredeHHs CHCTEMAaTHYECKOro KOHTPOJIS Hajl [pOIEeCCoM
YCBOGHHSI TeM Kypca CJeXyeT IOJb30BaThCs NEPEYHEM KOHTPOJBHBIX BOIPOCOB IS
MPOBEPKH 3HAHWH 1O JUCLIUMIUIMHE, cofepkammxca B PaGodell mporpamme, a Takke
MOCTOSIHHO TOTOBUTCS K [IPAKTUYECKUM 3aHSITHSIM.

Tema 1. OcuoBHbIe moJioskeHus. Meroa cedeHu it

OcHOBHas 3a/1a4a TeMbI — HAYYUTh CTYJIEHTA OIPEIeNIATh BHYTPEHHHUE CUIIOBbIE
(GakTOopel B IJIOCKHX CHCTeMaxX. BHadane CTYAEHTY [JaeTcsl IIOHATHE O MecCTe
CONMpPOTHUBJIEHUs MaTepuasioB B OOIBIIOM pPa3sHOOOpa3HM €CTECTBEHHBIX HayK,
paccMaTpUBAIOTCS JONYIIEHHWs W TUNOTE3bl, NPUHUMAeMble B CONPOTHBIIEHUH
MarepHaiioB. Jlajiee NepedMCIISIOTCS pPaslHYHBEIE BHUIBI PACUETHBIX CXe€M C HX
(GopMyIHpOBKOW U MpHMepaMH Ul pa3siuyYHEIX BapuaHToB. OOydarommmes gaercs
[IOHATHE O BHEUIHMX HArPy3KaxX M BHYTPEHHHUX CHJIOBBIX (haKTOpax, BOZHUKAIOIIUX B
5JeMEHTaX KOHCTpYKUMH. PaccMaTpuBaercss MeToJ ceyeHuWi#, mnpaBunaa s
onpejenenuss BC®, npaBuiia 3HAKOB, 3aKOHOMEPHOCTH, HMMEKOIIUE MECTO IpH
noctpoenuu smop BCD. YVceranaBmuBaeTcs CBI3b MEXAY BHYTPEHHMMH CHIIOBBIMH
dakTopamMu U BO3HHUKAIOIIUMU HATIPSIKEHUSIMH.

Tepmunsl u noHsmus: NOIMYLEHUs U TMIOTE3bl B CONPOTHUBICHUH MaTepHAsIOB,
pacyeTHbIE CXEMbI, BHEIIHHE HArpy3Kd, METOJ CE4YEeHHH, BHYTPEHHHE CHJIOBBIE
(axTopsl, HOpMAILHBIE U KacaTeIbHbIe HAIPKSHHU.

Tema 2. l'eomeTpuyecKue XapaKTePHCTHKH IVIOCKHX ce4eHH

[lenpto HaHHOM TeMBI ABISAETCS H3YYEHHE TIEOMETPHYECKHX XapaKTepUCTHK
[UIOCKUX cedyeHuil. VM3ydeHue 3TOH TeMbl HAYHMHAETCS C OIpEeseHUs CTAaTHUYECKHUX
MOMEHTOB CEUeHHs, ONpeAe/CHHUs MOJIOKEHHs LEHTpalbHbIX ocedt mHepuuu. Jamee
CTYAEHTY NepPeqHCISIOTCS MOMEHTEI HHEPIIMHU CEYEHHM C UX MOTHON XapaKTepUCTUKOH,
paccMaTpHBAETCsA U3MEHEHHE MOMEHTOB HHEPLUH IIPHU MapaslIe/IbHOM [IEpeHOCce Ocei U
Npu roBopore oceil. Jlaercs NOHATHE O IVIABHBIX MOMEHTAX WHEPIUH M TIJIaBHBIX
LEeHTpaJbHEIX ocsiX HHepluu. OOydaromux 3HAKOMIT ¢ (GOpPMyIamMH Ui BEIYHCICHHS
MOMEHTOB HHEPLHMH IPOCTEHIIMX CEYEHHH, IMPUBOJAT  MNPUMEPBl BBIYHUCICHUS
MOMEHTOB MHEPILUH CIIOKHBIX CEUEHHUHN.

Tepmuner u noHAmMuA: CTATUYECKUE MOMEHTHI CEUEHHS, OCeBbIe, MOJISpPHbIE U
LIeHTPOOEKHBIE MOMEHTHI MHEPLHH, LEHTPATIbHBIE OCH, [VIABHbIE MOMEHTHI MHEPIHH,
[IaBHBIC LIEHTPaJIbHLIC OCH HHEPLHWH, MPAaBHIO IAPAIEIBHOTO IepeHoca Ocei,
M3MEeHEeHUEe MOMEHTOB MHEPLUHU IIPH II0BOPOTE OCEH.

Tema 3. llenTpa/ibHOe pacTaKeHHe-CKATHE

OcHoBHast 3ajaya TeMBl — [I03HAKOMHUTH OGY‘IaPOHLHX C HEHTpaJIbHOEC
PACTAIKEHUEM-CIKaTHEM. CTy,IIeHTy HAAaeTCs TOHATHE O BO3HUKAIOIIUX HANPSKEHHAX,
INPpOOOJIBHBEIX KW  IIOICPEHYHBIX ,uetbopmaunﬂx H TJICPEMEIICHHAX. HpHBO,[[HTCH
3aBUCHMOCTH, YCTaHaBIMBANOIIWC CBA3b MCIHKIOY HAIPAKCHUIAMHU H ,[[C(l)OpMElHH)IMH,
HaMpPOKEHUAMU U YCUITHAMH, a TaKKe NEPEMCINCHUAMA U YCHITUAMH (pEiBJIH‘IHI:Ie BH/IbI



3akoHa ['yka). CTyZeHTOB 3HAKOMAT C OCHOBHBIMU YIIPYTUMU [TOCTOSHHBIMHU.
Oﬁyqa}omnmcsl JaeTcsad IIOHATHE O TMPEACbHBIX H [JOMYCKAacMbIX HAIMPsAXKCHHUAX,
koo punuente 3amaca NpodHOCTH. IIpUBOAATCA 3aBHCHUMOCTH, IPUMEHAEMBIE IIPH
pacyeTrax Ha IMPOYHOCTh U )KECTKOCTh [IPH PACTHKEHUU-CIKATHH.

Tepmquz U RNOHAMUA LOCHTPpaJIbHOC PacCTs/KEeHHC-CKaTHE, HOpPMaJbHBLIC
HANpPSOKEHUS, TTPOJOJILHEIE W Ionepeurkle aedopmanuu, 3akoH ['yka, xoddduiueHT
[lyaccoHa, mpeaenbHble WU JIOIyCKAaeMble HANpsDKEHUs, Kod(pQUIUeHT 3amnaca
MPOYHOCTH.

Tema 4. Casur. Kpyuenne

['naBHasA 1e/b JAHHOM TEMBI — O3HAKOMIJIEHHE CTYJEHTOB C YHCTBIM CIBHIOM H
kpydenneMm. CHayana oOydalomIUMCS IPHUBOAATCS IIPUMEpPbl KOHCTPYKTHBHBIX
3JIeMEHTOB, paloTalOmMUX Ha CHBHI, JaeTcss ONpejesieHHe YHUCTOr0 C/BWTa.
[TpousBojATCs pacuéThl 3aKJIENOYHBIX U CBAPHBIX COENMHEHUA. [Ipu M3y4deHHUH TeMbl
«Kpyuenue crepkHeil KpyroBOoro IoIepevyHoro Ce4eHUs» CTYAEeHTaM yKa3blBaeTcs Ha
BHJI HampsDkeHud u JgedopMalimi, BO3HUKAIOIMX IIPH JaHHOM BHJE HArpyXeHus,
MPUBOAATCS (POPMYIIBI UTSI UX OINpeeeHus. AKIEHTUPYeTCs BHUMAHHe 00y4aromuxcs
Ha TeOMETPHUYECKUX XapaKTepUCTHKAX CTEPIKHEH KPYTJIoro U KOJIBLIEBOT0 MONepevuHoro
ceueHus. PaccmaTrpuBaeTcsl pacdeT Ha IIPOYHOCTh M XKECTKOCTh CTePIKHEH KpyroBOro
NONepeYHOro CeyeHusl.

Tepmunvl u nOHAMUA:  YHCTBIA CIBHI, MOJYNb CIBWTa, Yroj CIOBUTA,
3aKJIENIOYHbIE U CBAPHBIE COSNUHEHHUS, KPYYEHHE, KPYTOBOE IIOMNepevHoe CeUeHue, yroJ
3aKpy4YHBaHUS, MOJISAPHEIE MOMEHTEI HHEPLIMKM 1 MOMEHTHI COIIPOTHUBIIEHUS.

Tema 5. M3rub npsimbIx cTep:kHeH

OcHOBHasl 3a7jadya JaHHOM TeMbl — ITO3HAKOMHTH CTYIEHTOB ¢ Hauboyee 4acTo
BCTPEYAIOUMCS BHIOM HarpyXeHuss — u3ruboM. CHauama o0yyaiommmcs Jaercs
MOHATUE O MPSIMOM YHCTHIM H3rube, (OPMYIHPYETCS THUIOTe3a IUIOCKMX CedeHMId.
HPHBO,I[HTCH 3aBUCHUMOCTH  IJIs OIIpeeclCHHusI HOPMAaJIbHBIX HﬂIIpFDKCHPIﬁ, H
YKa3bIBAeTCS HA 3aKOH HX pAaCHpefesIeHHs B IIollepedyHoM cedeHuHH, OO6paiaercs
BHUMAaHHE HAa pallUOHAJIbHBLIE CEUYCHH OaJoxK. ,IE&GTCS! MOHATHE 00 OCEBBIX MOMEHTAX
CONPOTHBJICHAA. 3aTeM CTyJeHTaM H3JlaraeTcsi MaTepual O TIONEPEYHOM H3rHube.
IpuBozsTcs (GOPMYJIBI AJIsl ONpEAeNeH:s HOPMAIBHBIX M KacaTelbHBIX HalpsHKEHUH.
YKa3pIBarOTCsl HA OCOOEHHOCTH pacdeTa cOCTaBHBIX Oanok. O6paraercss BHUMaHHE Ha
Omnpejie/ieHHe IaBHBIX HanpsokeHWM npu  wsrube. [lpuBozsTCs  3aBHCHMOCTH,
MpUMeHseMble IIPH pacyeTax Ha IPOYHOCTh IpU u3rube. 3areM 0OydYarOIMMCS
M371araeTcsi MaTepual IO ONpPEAEICHUIO IEPEMELICHUH Ipu M3rube: NPUBOAUTCS
auddepeHLHanbHOe ypaBHEHHEe YIPYroil JMHHH, METO/bl ero pelleHus, H3/1araercs
MEeTO/] Ha4aJIbHBIX [1apaMETPOB, JAaeTCs IIOHIATHE O pacyeTax Ha KeCTKOCTE.

Tepmuror u nonamus: NPAMON IUCTHIM U MONEPEYHBIN W3rKO, IMIIOTE3a TUIOCKUX
CeYeHHH, HOpMaJbHble M KacaTelbHble HampspkeHus, ¢Gopmyna JI.U. Xypasckoro,
OCeBble MOMEHTEI COIIPOTHBIICHHUS, PALMOHAJILHBIC CeYeHHs OaJloK, cocTaBHble OalKH,
[VIaBHBIC HAITPAKCHUA, MCTO, HA9aJIbHBIX apaMEeTpoOB, paCyYeThbl HA XKECTKOCTh.



Tema 6. HanpsizkenHoe u 1epopMHPOBAHHOE COCTOSIHHE B TOYKe

['maBHas 3ajjada TeMBbl — IO3BOJUTH 00y4aeMOMY OBJIa/IeTh OCHOBAMU TEOPHH
HaNps KeHHOro M Je(OpMUPOBAHHOIO COCTOSHHUSI B TOUKE Teja, JaTh IOHATHE 00
OCHOBHBIX TEOpHSIX IIPOYHOCTH, a TakkKe 00 3SKCIEepUMEHTAIbHBIX MeTo/ax
onpepeneHus AedopManuii U HanpspKeHUH MeTonoM TeHzoMeTpuu. C 3Toil Lesbro
M3y4yaloTCs BUIBI HANPSDKEHHOIO COCTOsIHUS (JIMHelHoe, miockoe, o0bemuoe). Cienyer
o0paTuTh BHHUMaHHE Ha 3aKOH MApHOCTH KacaTeNbHBIX HAIpPSDKEHHUH, YSICHUTBH, UTO
NMpeAcTaBagloT co0Ol TIVaBHBIE IUIOIAJKM W TJIAaBHble HAIpSHKEHHs, a TakKikKe
aKIIEHTUPOBAaTh BHUMAHHUE HA ONpe/eNieHUH HampsDKeHH Ha HAKJIOHHBIX UIOIIAIKAX
NPy IUIOCKOM  HAIPSDKEHHOW  COCTOSHMH. CryneHtaMm HarOTCS TOHATHS O
neOpMUPOBAHHOM COCTOSHHM B TOuKe, 00 o0oOimeHHOM 3akoHe ['yka, oObeMHOM
nedopMalMy M YHEJIbHONH NOTEHLUaNbHOM sHepruu. J[lamee paccMaTpuBalOTCs
KJIACCUYECKHE TEOPHHU MPOYHOCTH U MIACTHYHOCTH. IIpu 3ToM HeobOxoaumo ocoboe
BHUMAaHHE OOpaTUTh Ha YCIOBUS MCIIOJIB30BAHHS 3TUX Teopuil. JlaeTcs kpatkas
KnaccuGuKamusi SKCIEPHMEHTAIBHBIX METONOB, O0O0ydarolluecs 3HAKOMATCA C
TEH30METPaMH, TEH30PE3UCTOPAMH U UX IIPUMEHEHUEM.

Tepmunsr U NOHAMUSA: HATIPSHKEHHOE COCTOSIHUE M ero BUIbI (JIMHEeitHOoe, II10CKoe,
00bEMHOE), 3aKOH MapHOCTH KACATeIbHBIX HAIPHKEHH, rIaBHbBIE TUTOIIAIKH, TITaBHbIE
HanpsuKeHus, aeGopMUpOBaHHOE COCTOsHME, 00001IeHHBIH 3aKkoH ['yka, oObemHas
nepopmanus, yZAelbHas  IOTEHUWAIbHAs  OJHEprus, KPUTEPHU IMPOUYHOCTH
MJIACTUYHOCTH, TEH30METp, TEH30pe3ucTop, 0aza W3MepeHWl, TeH30MeTphuecKas
po3eTKa.

Tema 7. CnoskHO€ cONpPOTHB/IEHHE

['nmaBHass uenb MAaHHOM TEMBI — TMO3HAKOMUTH CTYAEHTOB C pa3IM4YHBIMH
KOMOMHAIMAMYM ~ TIPOCTBIX  comporuBieHui. Chexyer  oOpaTuTe  BHHMaHUE
o0y4aloluXcs Ha IPaBUIBHOE ONpeJeNeHHe BHJA CJIOXKHOIO CONMPOTHBJICHUS B
3aBHCHMOCTH OT JICHCTBYIOIMX HArpy3ok. JlaTh moHATHe crynenTaM o6 usrube B ABYX
IUIOCKOCTAX,  BHELIEHTPEHHOM PAaCTIKEHUU-CXKATHY, ONPENEICHUN HANPKEHUH M
MpoBEpKaxX IPOYHOCTH IIPH ITHX BHIAX HArpy)XeHHs. YKazaTh Ha OCOOEHHOCTH
ONpeeIeHNs MOJOKCHHS HEHTPAIBbHOM JIMHUA NPH KOCOM M3rM0e M BHELIEHTPEHHOM
pacTspkeHuu-cxkaTui, OOpaTuTh BHMMaHME CTYAEHTOB Ha OCODEHHOCTSIX MOCTPOEHHS
SIpa CeYEeHUs JUls Pas/IMUHBIX BAPHAHTOB ITONEPEYHEIX CEUSHHUIA.

Tepmurvl u nowamus: KOCoi W3rHO, BHELEHTPEHHOE pacTsKeHHe-CIKATHE,
HEeHWTpallbHas OCh, SIAPO CEUEHHSI.

Tema 8. CraTH4yeckn onpeienMbie H HEOIPEJEHNMbIE CTEPIHEBbIC
CHCTEMbI

OcHOBHas UeAb TEMBl — Hay4YWTh CTYJAEHTa BBIYMCIATh pa3MYHbBIE
MepeMEIIeHHs] CEeUYeHHMH CTEP)KHEBBIX CHCTEM, HCIIONB3YS METO/BI, CBA3AHHDBIE C
MOTEHLUATbHON dHepruel ynpyroit nepopmamun. Taioke JaTh MOHATHE O pacyere
CTAaTHYECKH HEONpeAeIMMBIX CTEPXKHEBLIX CHCTEM C IOMOIIBIO OJHOI0 H3 OCHOBHBIX
MeTOZ0B — MeToja cuil. CinemyeT O3HAKOMHUTH OOY4arOmUXcA ¢ HeHCTBUTEIBHOM M
BO3MOXKHO# paboToif, 06001eHHbIME CHIION U nepeMernenuem. Jlanee uzyuaiorcs



TEOpPEMbl O B3aMMHOCTH pabOT ¥ B3aUMHOCTH NepememieHuit. Ha ocHoBaHum
H3yYeHHOTO pPAacCMaTpPHUBAIOTCS MPOLELYPHl ONpeleNeHuss IepeMelieHuil 1o
uHTerpanaM Mopa u ¢ momowmpio npaBuia Bepemaruna. Jlaetcs moHsTHE O
CTaTHYECKOM W KHHEMATHYECKOM aHalH3€ CTPYKTYPhl MPOCTEHINNX CTEPIKHEBBIX
cucteM. PaccmarpuBaercs MOPSAOK PACKPBITHA CTATHYECKOH HEONpeaenuMOCTH
METOJOM CHIL.

Tepmunvr u nonamus: NEWCTBHATENbHAas M BO3MOXKHas paboTa, 0000IeHHas
cuna, oOOOLIEeHHOE IepeMelleHHe, TeopeMa O B3aWMHOCTH pabor, Teopema o
B3aUMHOCTH IlepeMelleHui, uHTerpansl Mopa, npasuno Bepemaruna, creneHb
CTaTHYECKOW HEOIPENEeNTUMOCTH, CBI3H, METOJ CHJ, OCHOBHAs M OJKBHBAJCHTHAS
CUCTEMBl, KAHOHWYECKUE YpaBHEeHUS, NeGopMallMOHHAs IIPOBEpKa.

Tema 9. ¥YcTOH4YNBOCTD C/KATHIX CTEPIKHEH

[MaBHAsg Ielb M3yUeHHs ITOM TeMbl — OCBOEHHE METOJIOB pacuera CiKarbixX
CTep)KHEH Ha YCTOMYHMBOCTB M TOKa3aTh OCOOEHHOCTH pacyeTa IPSIMOro CTEepIKHsI
NpH INpOJOJbHO-TIonepedHoM H3rube. CHadana HeOOXOAMMO YSCHHTb, B 4YeM
3aKIIF0YaeTCsl SIBJIEHHE IOTepH YCTOHYMBOCTH crepkHs. [laliee paccMaTpHBaeTcs
orpejieleHHe BeJUYMHbI KPUTHYECKON CHIIBI, €e 3aBUCHMOCTh OT YCIIOBHA
3aKpeIUIeHHsT CTepXKHS ¢ BEIHYHHBI BO3HUKAIOIIUX [PH 3TOM HANPSUKEHUH.
OO6patuTh BHMM@HHE Ha BHUJ IMOJNHOrO rpaduka KpPUTHYECKHX HampshkeHHH (Ha
puMepe MaJIOYTIIepPOAUCTON cTanm). M3ydaeTcs MpakTHYeCKHi METO[ pacyera CiKaThIx
CTep)KHeil Ha YCTOMYMBOCTB. [IpM paccCMOTPEHMM IPOIOJIBHO-MONEPEYHOro U3ruba
BaXXHO IOJYEPKHYTH OCOOEHHOCTH 3aJlayd B CBSA3M C €€ HEeIHMHEHHOCTBhIO: pacyer
MPOM3BOAUTCA MO AeOPMUPOBAHHOMY COCTOAHHIO. M3ydaeTcs pelieHue 3ala4d Npu
MaJIbIX Iporudax.

Tepmunvl u noHamus: MOTEPs. YCTOMUHUBOCTH, KPUTUUECKAs CHIIA, KPUTHYECKUE
HanpshkeHus, Gpopmyna Ditnepa, K03QOUIUEHT IPUBEICHUS JIHHBI CTEPIKHS, THOKOCTh
cTep)kHs, (QopMmyna SlcuHCKOro, KO(D(UIHEHT NPOAOIBLHOrO H3rubda, MeToI
TOCJIeA0BaTeIbHbIX IPUOIMKEHHH, IPOOIbHO-TIOTIEPEYHBIH H3rHO.

Tema 10. lnnamuueckoe aeicTBHE HATPY3KH

YcBoenne Marepuana TeMbl MO3BOJSET IPOU3BOLAMTH PACUYEThl CTEPHKHEBBIX
CHCTEM IIPH OCHOBHBIX BHAAX AMHAMHYECKHX Harpy3ok. PaccMarpuBaroTcst pacyeTsl
Npy CBOOOJHBIX M BBIHYKJACHHBIX KOJNEOAHHAX YIPYTHX CHCTEM C OJHOH CTEMEeHBIO
cBoOoasl. Ocoboe BHUMaHKE TIPH STOM Hanlo 0OpaTUTh Ha siBlieHHe pe3oHaHca. Jlaercs
MOHATHE O MABIDKEHHE Tella C MOCTOSHHBIM YCKOPEHHEM. 3aTeM HM3y4aroTCsl pPacyeThl
IIPH YZAApHOH Harpyske, Jaercs MpPeACTaBICHHE O Croco0ax CHIKEHHS JUHAMHYECKUX
HaIPsOKEHUI IIPU yaape.

Tepmunor  u  nowamusa: npunmmn [JanamOepa, cBoOoaHBIE KoJeOaHMsl,
BbIHY)KJCHHBIE KoOJieOaHusl, IepHoj] M 4acToTa KonebaHWM, Kpyrosas dacrora,
AUHAMHYECKUH KO (OULIUEHT, pe30HAaHC, yIap.



8. YTBEPXKJIEHUE PABOYEN TPOI'PAMMBI

VYTBepxkaenue paboueit mporpaMmbl 6€3 U3MEHEHUH.
PaGouas nporpamma 6e3 usmenenuit yreepxaeHa Ha 2020/2021 yueOHbli ro.

[Iporokon Ne 14 3acenanus kadenpsl oT «22» mas 2020 r.

3aBeytonuii kadeapoit A.H. Jlertsipp

JIupexTop HHCTUTYyTA — _l/, / , B.A. YBapos



8. YTBEPXKJIEHUE PABOYEN TPOI'PAMMBI

VYTBepxkaenue paboueit mporpaMmbl 6€3 U3MEHEHUH.
PaGouas nporpamma 6e3 usmenenuit yreepxaeHa Ha 2021/2022 yueOHsbli ro.

[Iporokon Ne 14 3acenanus kadenpst oT «17» mas 2021 r.

3aBenytonuii kadeapoit A.H. Jlertsipp

JIMpexTop HHCTUTYTA — _l/, / , B.A. YBapos
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