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1. LUENW U 3A0AYN OCBOEHUA OUCLUUTIIUHDBI (MOAYIA)

Uenu: oBnageHune ctyaeHtamMm OCHOB Hay4HbIX 3HaHUN B 0bnacTn MexaHuku TBEPAOOro Tena, a Takxke Bblpa6OTKa
yMeHl/IIZ nX npyumMmeHeHna B ﬂpaKTI/I‘-IeCKOIZ pa60Te Nno CBOEK crneunanbHOCTH.

3apaumn: - ccpopmupoBaTb HaBblku paboTbl C MCTOYHUKaMU MHpOpMaLnK;
- gatb 06bEMOM 3HaHUI, HEOOXOAMMBIN AN BbINOSTHEHWUS] PACYETOB Ha MPOYHOCTL U XKECTKOCTD;
- BblpaboTaTb YMeEHUs pellaTtb pas3fnU4YHble CTaTUYECKU-ONPEAEnvMbleE U CTaTU4ecKu-Heonpenenuvbie
3apauu;
- MO3HAKOMUTL C NpaBunamMu paboTbl CO CNPaBOYHON NMTEPaTYpPOW;
- cdopmnpoBaTb YMEHUSA MNPOM3BOAMTE WCMbITAHUA MaTepuanoB W aHanMaupoBaTb MOJTyYEHHbIE
pe3ynbTarhbl.

2. MECTO AUCLIUNNNHbI (MOAYNSA) B CTPYKTYPE OBPA30OBATENBHOW NMPOrPAMMbI

Lvikn (paspen) OM:  |B1.0.03.04

2.1 | Tpe6oBaHus K npeaBapuTenbHOW NOAroTOBKe o6yyvaloLerocs:

MpucTynas K M3y4YeHnto Kypca ConpoTUBEHUS MaTePUanoB CTYAEHT AOIKEH:

-3HaTb 3NEMEHTapHYI0 U BbICLLYI0 MaTeMaTuky — AvddepeHumansHOe U MHTErpanbHoe UCHUCEHNE, TEOPUIO
06bIKHOBEHHbIX AnddepeHLnanbHbIX NCHUCNIEHUI U YPaBHEHWIA;

TEOPETUYECKYI0 MEXaHWKY — CTaThKa, KNHEMaTUKa, AMHAMMKa; OCHOBHbIE KOHCTPYKLIMOHHBIE Matepuansl U Ux
cBoKcTBa.

-yMeTb MPUMEHATL NPUOBPETEHHbIE 3HAHNSA K MOHMMAHWIO CyTW B TEOPUM N PELLEHUN NPaKTUYeCcKunxX 3agay;

-BrnafeTb OCHOBHbIMW NOHATUAMMW NPEALLIECTBYIOLMX AUCLMUNIVH U NPAKTU4ECKUMW HaBblKaMy pPeLLUeHNs CTaHAapTHbIX
— TUNOBbIX 3a4a4 AaHHbIX AUCLMMNINH.

2.2 | AucumnnuHbl (MoAynu) U NPaKTUKKU, ANA KOTOPbIX OCBOEHMEe AaHHOW AUCLUNIIUHBI (MOAYIsA) Heo6Xo0AMMO Kak
npeAglecTeyloLlee:

TexHUYecKne UsMepeHust U Npudopsl;

[eTann MalnH 1 OCHOBbI KOHCTPYMPOBaHWS;
O6opyaoBaHWe NPOMbILLIIEHHbIX NPOVU3BOACTB;
HapexHocTb cpeacTB aBTOMAaTUKM.

3. POPMUPYEMbIE KOMNETEHUUN N UHOUKATOPbI UX AOCTUXEHUA

YK-1:Cnoco6eH ocyLiecTBATbL NOUCK, KPUTUUECKUIA aHamnn3 U CUHTe3 MHdOpMaLMK, MPUMEHATb CUCTEMHbIN Noaxopn A
pelleHUs NocTaBneHHbIX 3agay

YK-1.1. AHanusupyeT 3agady, Bblaensaa ee 6a3oBble COCTABNAOLLMNE, OCYLLECTBNAET OeKOMMNO3ULMI0 3adaqm

|YK-1 .2. HaxoauT 1 KpUTUYECKM aHanuampyeT uHdopMaumio, HeobxoamMMyto AN peLleHns NoCTaBneHHON 3agaun

|YK-1 .3. PaccmatpuBaeT 1 npeanaraeT BO3MOXHbI€ BapuaHTbl peLleHus 3a4adn, OLueHnBas X 4OCTOMHCTBA U HeAOCTaTKM

|YK-1 4. paMOTHO, NTOMMYHO, apryMeHTUPOBAHHO POpPMUPYET COBCTBEHHBIE CYXXAEHUSA U OLEHKM

YK-1.5. Tpun o6paboTke nHdopmaumm otnmyaet akTbl OT MHEHWUNA, UHTEepNpeTaumin, OLEHOK, opMnpyeT COBCTBEHHbIE MHEHWS 1
CYXOEHWs, apryMeHTUpyeT CBOM BbIBOAbI U TOYKY 3pEHNS

YK-1.6. Onpegensiet u olueHNBaET NOCNeacTBNsA BO3MOXHbIX peLLeHUn 3agaydn

OnNnK-1 :MpumeHnaTb ecTeCTBeHHOHay4Hble U Oﬁl.l.l,eVIH)KEHeprle 3HaHuA, MeToAbl MaTeMaTU4eCKOro aHanumsa n
MoAenuMpoBaHus B NpoceccnoHanbHON AeATEeNbHOCTH;

OlK-1.1. TpumeHseT wMeToAbl MaTEMaTUYECKOTO W  KOMMbIOTEPHOrO MOAENMPOBaHUS, CpeacTBa aBTOMaTM3MPOBAHHOMO
NPOEKTNPOBAHNSA B TEOPETUYECKNX PACHETHO-IKCMEPMMEHTANbHbBIX UCCNEA0BaHUNAX

Ol1K-1.2. MpuMeHsAeT 3HaHUSA 0 CBOMCTBaX KOHCTPYKLIMOHHBLIX MaTepuaros Afs U3roToBNeHUs1 MallMHOCTPOUTENbHbIX U34enun

Or1K-1.3. MpunmeHSeT 3HaHUA O XapakTepe TEXHOMNOMMYECKMX NPOLIECCOB 41151 M3roTOBMEHMSI MALLMHOCTPOUTENbHBLIX N34eNUi

B pesynbTaTe 0CBOEHUS AUCLUNINHLI (MOAYNSA) 06y4YalolMACA [OMKEH:

3HaTb: - aHanua NpocTenLnx BnaoBs gedopmaunii;
- OCHOBHble MeToAbl M MPWEMbl PacyeToB 3NEMEHTOB KOHCTPYKUMWA M3 YNPYrux WM Heynpyrux maTepuanoB Ha
NPOYHOCTb;
- OCHOBHble MeToAbl M MPUEMbI PAacyeTOB 3JNIEMEHTOB KOHCTPYKUMWA M3 YNPYrux W Heynpyrux mMaTepuanoB Ha
XECTKOCTb;
- onpeaeneHne HanpsbkeHU Npu CIOXHOM COMPOTUBIIEHUN;
- cyLlecTByloLME CMOco6bl M3MEPEHUST XKECTKOCTU U YMPYroCT CUCTEM.

YmeThb: - pewaTb pasfindHble TUNoBble CTaTU4YeCKn-onpeaennumble CUCTEMbI MPU PACTAXEHUN-CXKATUN,
- pewaTb pasfindHble TUNoBblE CTaTU4YeCKn-HeonpeaennmmMmble CUCTEMbI MPU pacTAXXEeHUN-CXXaTun,
- pewaTb pasrfinyHble TUNoBbl€ CTaTU4YeCKMn-onpenenmmble CUCTEMbI NMpU narnoe;
- pewaTb pa3sfinvyHble TUNoOBbl€ CTaTU4YeCKNn-HeonpeaennmMmblie CUCTEMbI NpU n3ruoe;
- pewaTb pasfindHble TUNoBbl€ CTaTU4eCKn-onpeaenmMmble CUCTEMbI NMPU KPYHEHUN;
- onpenenatb NPO4YHOCTHbIE CBOMCTBaA mMaTepunanos,;
- NpoOBOAUTb UCMbITAHUA Ha NPOYHOCTb;
- COCTaBNATb pacyeTHble CXeMbl,
- NpoBOAUTb pacyeTbl NPOYHOCTU U ,D,e(*)OpMaTI/IBHOCTVI pas3nn4YHbIX COeMHEHWIA.




Bnapetb:

- HaBblKaMW onpeaeneHns 1 UHTepnpeTaLumM MexaHM4ecKkMx CBOMCTB MaTepnaros;

- MeToaMKaMu pacyeTa SNEMEHTOB KOHCTPYKLMA Ha MPOYHOCTb M KECTKOCTb MPU pacTsKeHWu-cxatum, usrnbe u
KpyyYeHuu;

- HaBblkaMu BbIGOpa paumMoHanbHbIX NapaMmeTpPoB KOHKPETHBIX MeXaHU4YECKUX OOBEKTOB;

- HaBblkaMW COCTaBfIEHUSI MaTEMaTUYECKUX pacyeTHbIX MoAeniell Npu MPOEKTUPOBAHWM MalUMH W KOHCTPYKUWA C
uenbto obecneveHuns X NPOYHOCTU U YCTONYMBOCTY;

- HaBblkaMW MOCTPOEHUS MaTEMATUYECKOW pacyeTHON MOoAenu U MPUMEHEHUS TUMOBbIX MHXEHEPHbIX MeToAMK
OLIEHKMN MPOYHOCTHBIX XapaKTEPUCTUK U NPpeaenbHOro COCTOSHUSI B MeXaHWKe MaTepuanos U KOHCTPYKLUWIA;

- NOHATUIHBIM annapaToM AUCLMMMUHBLI CONPOTUBIIEHNE MaTepMaros.




4. CTPYKTYPA N COOEPXAHUE ANCLUUNNWHbI (MOAYIA)

HaumeHoBaHue pasgenoB u Tem /Bup 3aHATusA/ Cemectp | YacoB | lMpumevaHue
I Kypc

Paspen 1. OcHOBbI CONPOTUBNEHNUA MaTepuanoB
BeeneHne N OCHOBHbIE MOHATUA
OceBoe pacTsixKeHue U cxaTtue.
FeomeTpuyeckme xapakTepUCTMKN NITIOCKAX CEYEHUN.
U3rn6.
MNepemelueHne npun narnde.
Kpy4eHue KpyrnbIix U NPsIMOYrornbHbIX CTEPXKHEN.
CrtaTtnyecku Heonpeaenumble 6anku.
Mex/ 3 2
Nex/ 4 2
/Ma6/ 4 6
ICP/ 3 23,6
ICP/ 4 90,4
K/ 4 0
/3a0/ 4 4
Paspen 2. U36paHHble rnaBbl CONPOTUBIIEHMSA MaTepuanoB
PacueT Hepa3pe3Hbix 6anok.
Teopema o Tpex MOMeHTax.
Hepa3pe3Hblie 6anku ¢ KOHCONAMM.
CnoxHoe conpoTuBneHue.
Teopuu NPOYHOCTH.
YcTonunBoCTb NPAMONUHENHON hopMbl CTEPXKHEN NPU NPOAOJILHOM U3rnée.
PacueT Bana Ha cTaTU4€CKYI0 NPOYHOCTD.
AvnHammnyeckme Harpyskvm 1 AMHaAMUYECKUE HaNpPSKEHUS.
Mex/ 5 4
/Ma6/ 5 4
/CP/ 5 111
K/ 5 0
13k/ 5 9

5. OBPA3OBATEJIbHbIE TEXHONOI'NU

B pamkax BHYTpPEHHeEl CUCTEMbl OLIEHKM KayecTBa NOArOTOBKM ANS TEKYLLEro KOHTPOMS Y NPOMEXYTOYHOW aTTecTauum B
yHMBEpcUTeTE NpumMeHseTcs 6annbHO-peNTUHIOBast CUCTEMA OLIEHKM 3HaHMIN 0ByYatoLmMXcs (O4HOW opMbl 0B6yHeHuUs).

Mpu peanusauun obpasoBaTenbHOM MporpaMmbl B YHUBEPCUTETE MPUMEHSIOTCA 3EeKTPOHHOEe ObyyeHne W OUCTaHUMOHHbIE
obpasoBaTenbHbIe TEXHOMOTUN.

[ns npoBeneHWs Bcex BUOOB 3aHATUIA UCTIONb3YeTCsl 3NeKTPOHHas nHdopmMaLuoHHO-06pa3oBaTtenbHasi cpefia By3a.

Mpu npoBeaeHNM 3aHATUI 1 OpraHM3aLMn CaMOCTOSITENbHON paboTbl 06yYaOLLMXCSA UCNOMb3YHTCS:

TPAONUNOHHBIE TEXHOJIOMMN OBYYEHWUA, npeanonarawowue nepegady uMHoOpMauuMm B roToBOM Buae, hopMmpoBaHue
y4ebHbIX yMeHMI no obpasuy: nHdopmaumoHHas nekuus, nabopatopHbele paboTsl 1 camocToaTenbHas paboTa.

MHdopmaumoHHas nekums

MHdopmaumoHHas nekums B KMacCMYeCKOM BapwaHTe npeanonaraeT OAHOCTOPOHHee wusnoxeHve 6Gomnbwnx o6bemMoB
nHdopMaumoHHoro matepuana. OHa noby>xaaeT K AOMONHUTENBHOMY U3YYEHMIO KHUT, PAa3bACHSIS UX KIOYEBbIE MYHKTbI.
JlTaGopaTtopHble paboTbl

B ocHoBe nabGopatopHoi paboTbl NEXWT yNpaxHeHUe, B paMKax KOTOpPOro peLlarTcsi no3HaBaTenbHble 3ajadv u Gonblioe
BHUMaHWE yOensieTcsl OBMaJEHU0 Hay4YHOW TEepPMUHOIMOIMEN, YMEHWIO YCTaHaBMMBaTb CBSI3M MeXAy PasnnyHbIMU HayYHbIMU
KaTeropusimMu, WNCTPMPOBaTb TEOPETUYECKUE MOSIOKEHUSI CaMOCTOATENbHO MNoAoOpaHHbIMU npumepamu. OOHOBPEMEHHO Y
obyyarowmxca opMUPYIOTCA NpakTUYeckme npodeccuMoHarnbHble HaBblkM ObpalleHus ¢ annapaTypon, YCTaHOBKaMu W Opyrvmun
TeXHWYeckumn cpeactsamun. PopmMupyeTca MNOHMMaHWe MaTeMaTUYeCKMX 3aBUCUMOCTEN, MONyYEeHHbIX MNpU  TEeOpPEeTUHECKMX
BblKMagkax, u pedynbTaToB UCMbITaHWI NONyYEHHbIX B XO4€E BbINOMHeHMs nabopaTopHon paboThbl

CamocrtosaTenbHasi pabota

CpenctBoMm hopmmpoBaHMs OBLLEKYNbTYPHbLIX KOMMETEHLUIA BbICTyNaeT, NOMUMO ayaAWTOPHOW, U camocTosaTenbHas pabota. 3T1o
nnaHnpyemas paborta obyyatoLmxcs, BbINOMHAEMas Mo 3aJaHuio U Npyu MEeToAMYECcKOM PYKOBOACTBE NpenogasaTens, Ho 6e3 ero
HenocpeacTBEHHOTO y4acTusl.

Mpu opraHuzauun BHeayaUTOPHOWM caMoCTOoATENbHOM paboThl N0 AaHHOW AUCUMNIIMHE UCMONb3YIOTCA cneayolmne eé hopmsl:

- MOArOTOBKa K MPOBEPKE TEKyLLEero KOHTPONs 3HaHWM BKniovaeT B cebs paboTy ¢ KOHCMEKTOM nekuui; ¢ pecypcamu VHTepHeTa;
COoCTaBneHue nnaHa v TesncoB OTBETA;

- NoAroToBka K rabopaTopHbIM 3aHATMAM, BKMOYaeT B cebA paboTy C KOHCMEKTOM NEKUUW; C HOPMAaTWMBHBIMW OOKYMEHTaMu 1
CNpaBOYHOWM NUTEPaTypou; C pecypcamu VIHTepHeTa; NOArotoBka OTBETOB Ha BOMPOCHI K cobecenoBaHMio, CO3haHne MaTepuanos
npeseHTauui n 1.4.;

- MOAroTOBKA K 3a4yeTy M 3K3aMeHy BKknovaeT B cebs paboTy Hapg yd4ebGHbIM MaTepuanom; C KOHCMEKTOM FEKUWA; C pecypcamu
WHTepHeTa.

Vcnonb3oBaHue TpaaMUMOHHBIX TEXHOMOMMI obecneynBaeT OpPUEHTUPOBaHWE OOy4YaloLLEerocs B NOTOKE WHGOPMauuW, CBSI3aHHOM
C pasnuyHbIMK NOAXOAaMWM K OMNpedeneHuio CYLIHOCTW, COAepXaHus, MeTodoB, hOpM pas3BUTUS M CaMOPasBUTUS NINYHOCTY;
camoonpegeneHue B BbiboOpe ONTMMAanbHOrO MyTM U CNOCOOOB MMYHOCTHO-MPOMECCUOHANBHOINO pa3BuUTUS; OboralLleHuto




obyyaloLmMxcs 3HaHUAMW, HaBblKaMW W YMEHUSIMUW; CUCTEMaTU3auuio 3HaHUIW, MNOMNyYeHHbIX obyvarwumuca B npouecce
ayaMTOPHOM U CaMOCTOSITENBHON paboThl.

B cootBeTCcTBMM C nporpaMMoin CTpaTernmyeckoro passBuTust YHMBEpcUTETa MNpU  U3YYEHUM OUCUUNIMHBI  COMPOTUMBIIEHME
MaTepuarnoB MNpPeayCMOTPEHO y4yacTue obyyaruxcss B MPOEKTHOW [OeATENbHOCTM, OCHOBHOW LENbl KOTOPOW SABMSIeTCs
camocTosATenbHoe npuobpeTeHne 3HaHWW B MPOLECCE pELUEHUSA MPaKTUHECKUX MEXAWUCLUMNIMHAPHBIX 3adady unu npobnem,
TPeOyYLWMX MHTErpauny 3HaHW U3 pas3nu4YHbIX NPeaMeTHbIX obnacTen.

6. OLUEHOYHbIE CPECTBA

TekyLunn KOHTPOSb YCNeBaeMoCT! NPOBOAATCA HA OCHOBE (POHAA OLIEHOYHbIX CPEeACTB, BKIHOYatoLLEero BONpock s
CaMoCTOATENBHOMN pa6OTbI, OTYET no J'Ia60paTOprlM pa60TaM, 3a4eT, KOHTPOJIbHYHO pa60Ty, 39K3aMeH nossondruine oueHnTb
3HaHUA, yMEHUA N YpOBEHb I'IpMO6peTéHHbIX KOMMNeTEHLNI.

Bonpocbl ans camocTtosiTenbHON paboTh:

3apaun conpoTmBneHnss MaTepuanoB. PeanbHbii OOBEKT U pacyeTHas cxema.

CraTuka, OCHOBHbIE onpefeneHns n 3agaym ctatukn. Ceasu, peakumm ceasen. Cunbl ¥ MOMEHTBI.

Hedopmauuns Ten nog gencTBMEM BHELIHMX cun. BHyTpeHHue cunbl ynpyroctn. MexaHunyeckoe Hanpshkenue. MNMpuHuun Cex-
BeHnaHna.

Knaccudukauns gecdopmanuii No Hanuymo octaTodHon Aedopmaummn. CtaTtudeckne n AuHaMmnyeckme Harpysku.
3akoH ynpyrow gecpopmaumun. Moagyne KOHra. uarpamma HanpspkeHUM Npyu pacTsKEHUN.

Oedopmauua casura. Mogynb casura.

KoadhdpumumeHT NyaccoHa.

Hedopmauuns KpyyeHus.

MeToa MbICNEHHbIX CeYEHUIA.

MnoTesa NNocKnx ceveHui.

MpuHLMN HE3aBMCMMOCTM OEVWCTBUSA CUT.

Onopbl cun, HaNPSHXKEHWI, MOMEHTOB curl. MNocTpoeHne anopbl NPOAObHBLIX CUM AFIS KOHCOMMW.

Mnockuii nonepeyHbl N3rno.

Ontopbl MONePeYHbIX UM U N3rmbatoLLMX MOMEHTOB.

Kpy4yeHune cTepXHs1 Kpyrioro ceyeHusl.

3akoH 'yka npu kpydeHuu. MNocTpoeHme antop Ans 3Toro cny4das gedopmMavuu.

[encTButenbHble, NpeaenbHO onacHble 1 AoNyCTUMbIE HanpsbkeHus. [Npeaens! ynpyrocTu, TeKy4eCcTr, BbIHOCITMBOCTM.
[Ounarpamma pacTskeHus Anst NNacTUYHbIX U YNPYyrx MmaTepuarnos.

n op.

Bonpocel k 3a4éTy:

YTo Takoe Moaenb NPOYHOCTHOW HaAEeXHOCTU?

[HanTte onpegeneHne NoOHATUSIM HAOEXHOCTb, XXECTKOCTb, YNPYrocTb, MIacTUYHOCTb, MPOYHOCTb.
B uem 3aknto4yaeTca MeTon ce4eHnn?

MpuseguTe knaccudmrkaLmio NPOCTENLLMX BUAOB paspyLLUEeHus.
MpuBegnTe nHTErpanbHble ypaBHEHUSA paBHOBECKS.
HanpsixeHus n gecopmMaumm Npu pacTaxXeHUn CKaTum.
McnbiTaHnss matepuanos Ha pacTskeHue cxaTtue.

OCHOBHblE MEXaHNYeCKNe XapakTepucTUK1 MaTepuarnos.
OnuwuTe ABneHue Haknena.

Tvnbl HANPsPKEHHO — [edOPMUPOBAHHOTO COCTOSIHUS.
Honyckaemble HanpshKeHus.

Cratuyeckve MOMeHTbI NoLLaau.

MoMeHTbI MHepUuK ceveHuns.

MOMEHT nHepuMmM OTHOCUTENBHO NapanmnerbHbIX OCeN.

Y10 HasbIBaeTCA M3rMBOM 1 YeM OH OTMMYaeTcs OT APYrnx BUAOB dedopmaumn?
lMpaBWno 3HaKOB NMPWU PACTXEHUN CKATUM.

MpaBwnrno 3HakoB Npu n3rnbe.

MpaBnno 3HaKoB NpW KPyYeHUM.

AHanuTnyeckuin MeTog onpeneneHnsi nepemMeLLeHnin.
Mpasuno BepelarvHa.

HopmanbHble HanpsHXeHWsa Npu YUCTom nsrnde.

KacaTtenbHble HanpsXeHns npu Ynctom nsrnbe.

YTto nogpasymeBaeTcs nog gecopmaumen KpyveHus.
KacaTenbHble HanpsixxeHns Npu KpyYeHum.

OHeprua AeopMmpoBaHNS NpU KPyHeHNUM.

B pacuyeTHoW YacTn KOHTPOMNbHON paboTbl HEO6X0ANMO:

Onpegenntb BHYTPEHHUE YCUNUSA B CTEPXKHEBbLIX CUCTEMax 1 Gankax.

Onpegenntb MakCMarnbHbI€ HAMPSXKEHUSA Y HAa3HAYUTb pa3Mepbl MONEPEYHbIX CEYEHUN, NCX0AHA U3 YCINOBUSA MPOYHOCTU.
MokasaTtb rpadmkn U3BMEHEHUS HOPMasbHbIX U KaCcaTeNbHbIX HANPSHKEHWUNA.

B rpadhmnyeckoit yactu KOHTpONbHOM paboThl Ha nucTtax oopmata A3 cornacHo MOCTy, BblYepUMBaAOTCS pacHETHbBIE CXEMBI
CUCTEM, 3MIOPbl BHYTPEHHNUX CUNOBLIX (PaKkTOPOB, XapakTep U3MEHEHUS HanpPsHPKEHU Mo OMacHbIM CEYEHUSAM.

MeToavka npoBefeHns, KpUTepmm 1 LWkana oueHuBaHns KP npeacraBneHsbl B NpunoxeHun Kk paboden nporpamme AMCLUMINHGL, B
®0C.

Bonpockl k ak3ameHy:

1. MeTopa cedeHu ans onpegeneHns BHYTPEHHUX CUINOBbLIX (DaKTOPOB B 3eMeHTax KOHCTPYKUMIA. MNOoHATME BHYTPEHHErO yCunus,
HanpspkeHusa n gedopmaunn. HassaHne BHYTPEHHUX YCUNUIA.

2. PacTtshkeHue n cxkatue. Ycnosue npovyHocTn.3 Tuna 3agad. 3akoH yka, koadhduumeHT MNMyaccoHa.




3. lnarpamma pacTsbkeHus ctanu u vyryHa. Jonyctumoe HopMansHoe HanpsbkeHve. HopMaTuBHbIM KoadduumeHT 3anaca
NMPOYHOCTH.

4. leomeTpuyeckne xapakTepmucTukm nnocknx guryp. Cratnyeckue MOMEHTBI U OnpeaeneHne LeHTpa TsSkecTn. MoMeHThbI
WHepLMM ceyeHun. [MaBHbIe OCY 1 rMaBHble MOMEHTBI UHEPLIMN.

5. Teopema o napannenbHbIX OCAX AN BbIYUCIIEHNS MOMEHTOB MHEPLIUN.

6. N3rn6. 3 Trna onop 6anok. OnpeaenexHve Q-nonepeyHor cunel u M- narnbatoLero momeHTa. MoctpoeHue anop Q 1 M.
HopmarnbHble HanpsbkeHus.

7. AHanUTU4eCKNn MeTo onpeaeneHns nepemMeLLeHmmn

8. CraTtnyeckn Heonpeaenumble 6ankn. Metoabl packpbiTUa CTaTUHECKOW HEONPEAENNMOCTH.

9. KpyyeHnue Kpyrnbix CTepxXHen. Sntopbl KPYTALLMX MOMEHTOB

10. KacaTtenbHble HaMpsXXeHWs B CeYeHWn Bana. YCrnoBue npo4HOCTM NPU KPyYEeHNN.

11. MNoHATMe BHeLeHTPeHHOro cxaTtus (pacTsbkenns). OnpegeneHe HanpsXKeHUi.

12. TloHATME HaNPSXKEHHOrO COCTOAHMS B TOYKe. Buapl HanpshkeHHOro CoCToSHMA

13. Teopun NpoYHOCTM. YCnoBre NPOYHOCTH Bana, UCMbITbIBAIOLLLErO U3rnb n KpyyYeHve.

14. YcTOMYMBOCTb CXaTblX cTepxHen. dopmyna dvinepa A4S KPUTUHECKON CUnbl. YCrNoBMe YCTONYMBOCTY.

15. AuHamnyeckme Harpysku n HanpsbkeHuns. PacyeT Tpoca NogHMMAIOLLLEro UMW OMycKaloLwero rpys ¢ yCKOPeHMeM.

16. OnpepeneHve HopMmarbHbIX HaNPSXKEHUI B MONEPEYHOM CEYEHUM BpaLLAIoLLEroCs BOKPYr OCK C MOCTOSAHHOW YrioOBON
CKOPOCTbIO CTEPXKHS.

17. Ypap npu n3rmbe 6e3 yyeta maccobl 6anku.
18. Ypap npu pactskeHum (cxatum) 6e3 ydeta MaccChbl CTEPXKHS.

$®OC no gucuunnuHe npeacrtaesneH B NMPUNTOXKEHUW k PrA.

7. YYHEBHO-METOOUWYECKOE N "H®OPMALIMOHHOE OBECIMNEYEHME AUCLUUMITUHBLI (MOOYNA)

7.1. PekomeHayemas nutepartypa

7.1.1 OcHoBHasa nuTepaTypa

ABTOpbI, cocTaBuTEeNn | 3arnaBue, Ha3Ha4eHue, cCblfka W3paTtenbcTBO, roa
1.1 Maenos N.A., MNapLwuH ConpoTvBneHve maTtepuanos : y4ebHuk / nog pegakumen b. E. CaHkT-lMNeTepbypr : NaHb,
JN.K., MenbHukoB B.E., MenbHukoBa. — 5-e uag., crep., , 2019,
LepctHeB B.A.
m.z2 Kpwsowanko C.H. ConpoTvBneHve matepuanos: y4ebHuK 1 NpakTuKym Ans By3oB. — 2-e u3f., | Mocksa: MagatenbcTeo
nepepab. n gon., , KOpawit, 2020,
M.3 CwmonuH H.W. ConpoTuBneHve maTtepuanos : yyebHoe nocobue / coctaButenu H.U. TiomeHb : FTAY CeBepHoro
CmonuH 1 gp. , , 3aypanbs, 2018,
7.1.2 JononHuTenbHaa nuTepartypa
ABTOpbI, cocTaBuTeNnn | 3arnaBue, Ha3HaveHue, cCblfka W3paTtenbcTBO, roa
2.1 MenbHukoB B.E., ConpoTvBrneHve MaTepranos : y4ebHuK, , CaHkT-MNeTepbypr : NaHb,
MapwwuH J.K., CemeHoB 2020,
A.C., WepcTHes B.A.
n2.2 AtanuH B.T. ConpoTueneHve matepuanos. NpakTtukym : yiebHoe nocobre ans By3oB. — [ Mocksa : Misgatenscteo
2-e u3g., ucnp. u gon., , KOpawit, 2020,
2.3 AtanuH B.T. ConpoTuBneHve matepuanos. COOpHUK 3aaaHuii ¢ mpyuMepamm nx Mocksa : NsgaTtenbcTBo
peLueHui : yuebHoe nocobue ansi By3oB. — 2-e u3A., ucnp. u gon., , KOpaiit, 2020,
7.1.3 MeTtogunyeckue pa3paboTku
ABTOpbI, cocTaBuTenu | 3arnaBue, Ha3Ha4eHue, ccblfka W3pnaTtenbcTBO, roa
3.1 AnewuH P.P. MeToanyeckune ykasaHusi u 3agaHus K KypCOBOMY NPOEKTUPOBAHUIO MO MBeaHoso : NBITIY, 2006,
Kypcy "ConpoTuBneHue matepuanos". Metognyeckue ykasaHusi ons
CTYAEHTOB BCEX HanMpaBneHW NOAroTOBKM AHEBHOW 1 3a04HOW hopM
0obyueHus Ne 2262, ,

7.2. AneKTPOHHbIe y4ebHble U3aaHNsA U 3NEeKTPOHHble obpa3oBaTenbHble pecypcbl

E-learning MNopTan anektpoHHoro obpasosaHus UBITIY: https://moodle.ivgpu.ru/

7.3. UHdopmaLmoHHoOe obecneyeHne QUCLUNIINHbI

7.3.1 JInyeH3anoHHoe n cBO6OAHO pacnpoctaHsAaemMmoe nporpaMmmHoe obGecne4vyeHune, B TOM YnUcne

OoTe4YeCTBEHHOro npoun3BoacTtBa

JlnueHsnoHHoe nporpammHoe obecneyeHune By3a: Microsoft Windows, Microsoft Office.
YHuBepcanbHas rpadguyeckas cuctema NpoeKkTUpOBaHUS:

KOMMAC-3D V12 (Akt NeML|-10-00301 oT 12.10.2010)

KOMIMAC-3D V15 (JlnueHaunoHHoe cornawenne Ne MLI-15-00061)

CBob0oaHO pacnpocTpaHsieMoe: nporpaMmmHbi nakeT Moodle.

MpuknagHoe nporpammHoe obecnedeHne: Google Chrome, Opera, Mozilla Firefox n gp.

7.3.2 MNepeyveHb npocheccMoHanbHbIX 6a3 fJaHHbIX U UHPOPMALIMOHHbIX CNPAaBOYHbIX CUCTEM

7.3.21

ObC n3garensctea "llaHb", https://e.lanbook.com/

7.3.2.2

OnekTpoHHasa 6ubnuoteka VIBITIY, https:/lib.ivgpu.ru/

7.3.2.3

OBC "YHusepcutetckas bubnuoteka OHnanH", https://biblioclub.ru




8. MTO (OBOPYOOBAHUE N TEXHWYECKWUE CPEACTBA OBYYEHUA)

— JlekunoHHasa ayagutopHas aygutopus Y-316 ¢ MynbTumeauinHelM 060pyaoBaHNEM 1 METOOUYECKUM MaTepuarnom;
— Na6opaTtopus conpoTtusnexHmsa matepuanos Y-009 ocHawéHHas nabopaTopHbiM 060pyAoBaHNEM.

JlabopaTtopus kadeapbl N0 UCTBITAHNIO MaTeprUanoB UMeET:

* MexXaHN4YecKmne 1 3NeKTPOHHbIe namepuTenbHble npudopsl UO-70, MO, LLTM-5 no anekTpoTeH3oMeTpuu,
* CTeHbl, UcnbiTaTenbHasi MallnHa Ha 5T, yHnBepcanbHasi MmalunHa pupmel Banstep Xepar,

* MalLMHa Ha KpyyeHue obpasuos Tvna Amcnepa KM50-1,

* npecc 1-125,

* npecc yHuBepcanbHbin YI 20/2,

» Pa3pbiBHast MmawwnHa Ang ucnbitaHns matepuanos 2054,

* TBEPAOMEPLI AN onpeaenexHns TBepaocTn matepmanos no bpunento TL-2, Poksenny TK-2, no LWopy.

9. METOOUYECKUE YKA3AHUA ANA OBYYAIOLWLUXCA MO OCBOEHUIO ANCLUUNIIUHDBI (MOLAYIIA)

Bce Buabl ayanTOpHbIX 3aHATUI codeTaloT obpasoBaTenbHy0, BOCMMTATENbHYH, MPaKTUYECKY0 U METOANYECKYIO YHKLNM.
MpeaycmoTpeHa KOHTakTHas paboTa CO CTyAeHTamu: ayAuTopHas M BHeayaAWTOpHas, a Takke B 3MEeKTPOHHOW MHEOpMaLMOHHO-
obpasoBaTensbHON cpege.

CamocTosiTenbHOEe M3y4YeHne OTAeNbHbIX BOMPOCOB MO3BOMSET akueHTUpoBaTb BHMMaHWe Ha 6onee rnybokom M3yyYeHum
oTAenbHbIX BonpocoB. NoarotoBka oTt4eToB No nabopaTtopHbiM paboTam TpebyeT OT oby4atoLerocs caMoCTOSITENBHOMO U3y4eHnst
OOMNOMHNTENBHOW nMTepaTypbl, KOTOpPYld HeobxoaMmo npoaHanuanpoBaTb W caenatb COBCTBEHHble BbIBOALI MO  M3y4aeMmon
npobnewme.

Mpu opraHuzauuy BHeayanTOPHOW CaMOoCTOATENbHOM paboTbl NO 4aHHOW AUCUMNIIMHE NUCMONb3YIOTCA cneayowme eé hopmbl:

- MOAroTOBKa K MPOBEPKE TEKYLLEro KOHTPOMs 3HaHW;

- NOAroToBKa K NabopaTopHbIM 3aHATUSAM;

- BbIMOMHEHWE KOHTPOIbHOW paboThl;

- NOAroToBKa K 3a4eTy;

- NOAroTOBKA K 9K3aMeHy.

Mpy noprotoBke K NEKUMOHHBIM 3aHATUSAM HeoOXxoAMMO npogymaTe MNMaH ero MNpoBeAeHUsl, CoAepXaHue BCTYNUTENbHOMN,
OCHOBHOW W 3aKMNioYnUTENbHON YacTu NeKuMM, 03HAaKOMUTLCA C HOBUMHKaMWM y4eBHOM U MeToaMYecKon nutepaTypbl, nyGnukaumsmu
NepuoanM4eckon neyatn no Teme FNeKUMOHHOro 3aHATus. peasBapuTenbHO onpefenvTs CPpeacTBa MaTepuarnbHO-TEXHUYECKOro
obecnevyeHnss NEKUMOHHOIO 3aHATUS W MOPSOOK UX WCMONb30BaHMA B XOA4e YTeHMsd nekumn. B xoge NekumoHHOro 3aHaTus
npenogasaTteslb JOMMKEH Ha3BaTb TeMy, y4ebHble BOMPOCHI, O3HAKOMUTL 0BYyYaroLWMXCA C NepeyYHeM OCHOBHOW U AOMONHUTENbHON
nuTepaTypbl MO Teme 3aHAaTMA. XenatenbHO AaTb OOy4aloLMMCH KPaTKYld aHHOTauMilo OCHOBHbBIX MNEepPBOMCTOYHUKOB. Bo
BCTYNUTENbHOW YacTu fekumn obocHOBaTb MECTO W pofib M3yvaeMow Tembl B y4eBOHOM AUCLMNNUHE, PacKpbiTb ee npakTuyeckoe
3HayeHue. Ecnu untaeTcs He nepsas nekuusi, To HeOH6XOAUMO yBA3aTb ee TeMy C npeplaylien, He HapyLluasi JIOTMKN U3NOXEHUS
yyebHoro Matepuana. PackpbiBas copepaHue y4vebHbIX BOMPOCOB, aKUEHTUPOBAaTb BHUMaHWe OOy4aloLMXCA Ha OCHOBHbIX
KaTeropusx, SBNeHUsSX M npoueccax, 0COBEHHOCTAX WX MnpoTekaHus. PackpbiBaTb CyLWHOCTb W COAEpXaHWe pasfuyHbIX TOYeK
3pEHNA N HayYHbIX MOAXOA0B K OO bACHEHUIO TEX UMW MHBIX ABNEHMI 1 NPOLECCOB.

CrnepyeT aprymeHTMpoBaHO OOOCHOBaTb COOCTBEHHYH) MO3MLMIO MO CMOPHBIM TEOPETMYECKMM BOMpocam, MpUBOAWTbL MPUMEpDI,
3ajaBaTb MO XOA4Y M3MNOXKEHWS NEKLMOHHOro mMaTtepuana putopuyeckne BOMpockl. ATO CnocobCTBYET akTMBU3ALMMN MbICIIUTENBHON
AeATenbHOCTN 00yvaloLmMXCsl, MOBBLILLEHUIO WX BHUMAaHUS M MHTepeca K maTtepuany nekuun, ee copgepxaHuio. lNpenopasartens
OOMKEeH PpykoBOAMTb paboTor obydalolumxcs MO KOHCMEKTUPOBAHWMIO FEKLUMOHHOro martepuana, nogyepkvMBaTb HeobxogaMMocCTb
OTpaXkeHWs B KOHCMEeKTax OCHOBHbIX MOMOXEHWN M3y4yaeMon TeMbl, 0CO0O BblAeNss, KaTeropuMiHbI annapat. B 3akniountenbHowm
YactTn nekuum Heobxogumo cdhopmynupoBaTb oOLMe BbIBOAbI NO TeMe, pacKpbiBaloLlue CoAaepXaHue BCeX BOMPOCOB,
NOCTaBMNEHHbIX B NEKLUN.

[ns makcMmanbHOro yCBOEHUS OUCUMNNMHBLI PEKOMEHAYETCs MnpoBedeHue NMCbMEHHOro onpoca (TecTupoBaHue) oby4yaroLmxcs
no matepuanam nekuuin. Mogbopka BOMPOCOB AN TECTMPOBAHUSA OCYLLECTBMSETCS Ha OCHOBE W3YYEHHOro TeopeTUYecKoro
martepuana.

Mpy nogrotoBke K nNabopaTopHbIM 3aHATUAM HeobxoAMMO OnpeaennTb CPeacTBa MaTepuaribHO-TEXHUYECKOro obecneyeHns
3aHATUS M MOPSZOK MX WCNONb3oBaHWA. B Havyane 3aHATMA npenopasaTtenb AOMKEH MO3HAKOMUTb OOy4valoLMXcs C npasuniamu
TexHukn 6esonacHOCTM npu  ucnonb3oBaHWn nabopaTtopHoro obopypgoBaHuss. Ha nepsom 3aHATMM Heobxogumo caenatb
COOTBETCTBYIOLUME 3annCK B XypHarne Mo TexHuke 6e3onacHoCTM, B KOTOPOM Oby4atolumecsi CBOeW NOANMCbIO YAOCTOBEPSIOT, YTO
OHW O3HaKOMUNUCb C npaBunamu. Ha 3aHaTUM npenogasaTenb AOMKEeH HasBaTb TeMy W uenb nabopaTopHon paboTbl K
npefocTtaBuTb OOyYaloLMMCA BO3MOXHOCTb CaMOCTOSTENbHO MO3HaKOMUTLCA C XOAOM BbIMONHEHUS paboTbl N0 METOAUYECKUM
yKasaHnsiM. Ha nabopaTopHbIX 3aHATMAX OCYLLECTBIAETCS peLleHne TUMNOBbIX 3afad No TemMaTtuke nabopaTopHom paboThbl.
Ob6y4atowmecs BedyT paboyylo TeTpadb, KOTOpas COOEPXUT crnegylouwiee: Temy U Lenb paboTbl, CXeMy 3IKCMepUMeEHTarbHOW
YCTaHOBKM, XypHan HabniogeHun, xxypHan obpaboTkuM ONbITHBIX AaHHbIX, BKIOYAA CXeMbl U rpaduky, BblBOA B KOHLE paboTbl u
TeTpagpb AN15 3an1cy peLleHnn 3agaY, pacCMOTPEHHbIX Ha 3aHATUSIX.

MepeyeHb KOHTPOSbHBIX MEPONPUSTURA:

TeKyLWwnii KOHTPOSb — OCYLLECTBNSETCA Ha NnabopaTopHblX 3aHATUSX. NpenogaBaTenb OLeHMBAET KayecTBO paboTbl Ha 3aHATMSX
N NpaBUNbHOCTL BbINOMHEHUSA 3apaHun. B xopge cobecepoBaHus no npogenaHHonm paboTe oueHMBaeTCs MpaBUITbHOCTb OTBETOB
Ha Bonpockl k nabopatopHbIM paboTtam.

[MpOMEXYTOYHBIN KOHTPOMb — 3a4eT N SK3aMEH.




10. YCIIOBUA PEANTU3ALIMK OO BO AnAd nuul ¢ OoreAHUYEHHBIMU BO3MOXXHOCTAMM 3[OPOBbA U
MHBANNOOB

lMpenogaBanne AUCLUMNAMHBI OOMKHO Y4YUTbIBaTb OCOOGEHHOCTM MO3HaBATENbHOM OEATENbHOCTU WM FIMYHOCTHOW OCOBGEHHOCTM
obyyarowmxca n3 Yncna nuy, ¢ OrpaHMYeHHbIMU BO3MOXHOCTAMKU 3a0poBbs (OB3) n nHBanmaoB (MO BO3MOXHOCTM Ha NeEKUMsX,
ceMuHapax, nabopaTopHbix pabotax u T.4.). Y4eT ocobeHHocTel 0by4arLmMxcs ¢ MHBANMAHOCTBIO B MOMHON Mepe MposiBnsieTca
Ha NpeayCMOTPEHHbIX ANS Taknx 00y4arLwmxcs MHANBUAYanbHbIX KOHCYNbTaLMAX NO AUCLUMIIMHE.

Heobxogmmo BO Bpems npenofgaBaHWst B OOLWleN rpynne yuuTbiBaTb pearnbHble BO3MOXHOCTM nuy ¢ OB3 »n uHBanvaos.
Koppekuuss meToauku npenofaBaHus Ans LAAHHOW rpynnbl MWL, BO3MOXHA Ha WHAMBMAYanbHbIX 3aHATUSAX. [MpenogasaTtens
OOMKeH Yy4uTbiBaTb umanonorndeckue ocobeHHocTn obyvaemoro u paspaboTaTb pekoMeHgauuu W MNpueMbl  BbIMONHEHUS
nocTaBneHHoW 3agayn wHAauBmayanoHo. BosmoxeH noabop WMHAMBMAYanNbHOrO 3adaHus C KOPPEeKUMen YPOBHSA CIOXHOCTU
BbIMONIHAEMOro 3afaHus.

CneumnanbHble ycnoBus And nonyveHns obpas3oBaHMA OOyYaloWMMUCA C OrpaHWYEHHBIMW BO3MOXHOCTAMW 3[40POBbS YCHOBMWSA
0by4eHnsi, BOCMUTaHUS U pasBUTUA Takux OOyYaloLIMXCS, BKM4Yawwme B ceba MCnonb3oBaHne crneuuanbHbiXx 06pasoBaTeribHbIX
nporpaMm M MeToAoB OOy4YeHUs W BOCMUTaHUA, CreumanbHbIX Y4eOHMKOB, y4ebHbIX Mocobuin U AuaakTUYeckux maTepuaros,
cneumanbHbiX TEXHUYECKMX CpeacTB OOy4YeHMs KOMMEeKTUBHOrO M WMHAOMBUAOYanbHOrO MNOfb30BaHWUs, MpefocTaBrieHue ycnyr
accucTeHTa (MOMOLLHUMKA), OKa3blBalLWEro obyyallmMMcs HeoOXOOAMMYK TEXHWUYECKYH) MOMOLLb, MPOBEAEHWE TPYMMOBbLIX W
WHOMBMAYANbHbIX KOPPEKUMOHHBLIX 3aHSITUIA, obecneyeHne OOCTyna B 34aHUSI OpraHv3auui, OCyLLEeCTBNAWMX obpasoBaTenbHY
neaTenbHOCTb, W Apyrue ycnoBusi, 6e3 KOTOpbIX HEBO3MOXHO WNU 3aTpyAHEHO OCBOEHME obpa3oBaTenbHbIX Mporpamm
obyyaroLwmmMmncs ¢ orpaHNYeHHbIMU BO3MOXHOCTAMU 300POBbS.

Mpu obyyeHun nny C OrpaHNYeHHbIMM BO3MOXHOCTSIMU 3[0POBbS 3MEKTPOHHOE O0y4eHne M OUCTaHUMOHHble obpasoBaTernbHble
TEXHOMNOrMM OOMXKHbI NpegycMaTpmBaTe BO3MOXHOCTL Npuema-nepegaym MHopmaLuum B AOCTYMNHbLIX ANs HUX chopmax.

Heobxoammo yumTbiBaTh TOT hakT, Y4TO obydalwLmecss He Bceraa MMelT U3NYeCcKyd BO3MOXHOCTb nocellaTb 3aHAaTus. MNoatomy
uenecoobpasHo paspabaTtbiBaTb AWCTAHLMOHHYH WMH(OPMALMOHHYIO MOJAEPXKKY npouecca obyyeHusi. TakMM CpeacTBOM MOryT
ABNATbCA oOyvalolme KOMMbIOTEPHbIE UMbMbI MO AaHHOW AMCLMMIMHE, Npe3eHTauuu, KOoTopble OOyYalolmncs MOXeT
npocmaTtpuBaTtb JoMa B KOMGOPTHOM cpeae v 6e3 numuta BpeMeHM.

O6y4atowmecs u3 umcna nuy ¢ OB3 1 uHBanmMaoB obecneuynBaloTcs nevaTHbIMU U (MNU) SMEKTPOHHbIMU 0bpa3oBaTenbHbLIMU
pecypcamu B popmax, aganTMpoBaHHbIX K OrpaHUYEHNsSM UX 340POBbS.

Mpu npoBeaeHWM 3aHATUA B KOMMbIOTEPHBLIX NabopaTtopusax LenecoobpasHo Ucnonb3oBaTb NPoOekTop Ans Hanbonee yaobHoro
pasmMeLleHnsi oby4datowlerocsi ¢ OB3 npu M3noxeHun maTepuarna 3aHaTus.




