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1. O6mue cBeaeHus 0 JUCIUIUIMNHE (MOTYJIE).

[enssMu OCBOEHUS TUCLMIUIAHBI (MOYJIs) SIBJISIFOTCSL:

- U3YyYEHHE CTYJIEHTaMH TNPEJICTABIICHUS O PACUETHOM CXEME PeabHOTO
00BEKTA;

- U3y4Y€HHUE CTYICHTAMH AJITOPUTMOB MOJICTUPOBAHUS paOOThI COOPYKEHHM.

3agayamMu JUCHUILIAHBI (MOIYJIS) SIBIISIFOTCSL:

- OBJIAJICHHE HABBIKAMH COCTABJICHHS aJITOPUTMOB U MPOTrPaMM I pacyera
MAaTeMaTUYECKUX MOJIENICH NHKEHEPHBIX COOPYKEHUN;

- (¢GopMHpOBaHNHE HABBIKOB HCHOJIB30BAHUS MPHUKIAIHBIX MPOTPAMMHBIX
CpPEICTB M HH(POPMALMOHHBIX TEXHOJOTUH, TPUMEHIEMBIX IPU PEUICHUU
OCHOBHBIX IIPO(ECCUOHATIBHBIX 3a7au.

2. Ilnanupyemblie pe3ynbTaThl 00YUEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOMU
porpamMmbl (KOMIIETEHIIU) B pe3ysibTaTe 00yUeHHUS 10 AUCIUILUIUHE (MOIYIIIO):

OIIK-1 - CniocobeH npuMeHATh €CTECTBEHHOHAYYHbIE U OOUIEMH)KEHEPHBIE
3HaHUA, METOAbl MATEMAaTUYECKOTO aHAIHM3a U MOJICTHPOBAHHUS, TCOPETUIECKOTO
HKCIIEPUMEHTAIFHOTO UCCIIeI0OBAaHUS B TPOGECCHOHATBLHON ACSITEbHOCTH;

IIK-1 - CrocobeH ydyacTBOBaTh B HCCIICAOBATEILCKOM JIEATCIPHOCTH B
00J1aCTH COBEPIIIEHCTBOBAHUSI MH(POPMAIIMOHHBIX CHCTEM.

OO0yueHnue 1o JUCIUIUTHHE (MOTYJIII0) MPEIIOIaraeT, 4To M0 €ro pe3yabTaTaM
oOyyaromuiicst Oyier:

3HATD:
BBIYUCIUTEIbHBIE QJITOPUTMBI  TO3BOJISIIOLIME  MOJACIHPOBATH  PabOTy
MJIOCKUX CTEPKHEBBIX CUCTEM

YMmeTh:
WCIIOJIB30BaTh pa3pabOTaHHBIE aNTOPUTMBI W TPOTPAMMBI JUIsl pacdeTa
TTJIOCKHUX CTep)KHeBI)IX CUCTEM

Baangern:
METOJMKON Mepexo/ia OT peajbHOro 00bEKTa K paCYeTHOU CXeMe

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O0mas Tpy10eMKOCTb JUCHUIUIUHBI (MOYJIA).

OO6mast TpyIOEMKOCTh JUCHMIUIMHBI (MOJyJisi) cocTaBiser 12 3.e. (432
aKaJeMHYeCKuX Jaca(oB).



3.2. OOwvem pmucuuIUIMHBL (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
IPUBJIEKAEMBIMH K peain3anun 00pa3oBaTeIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU [IPOBEJICHUU YUEOHBIX 3aHATUM:

KonnuectBo 9acos
Tun yaeOHbIX 3aHATHI Beero CemecTtp
Ne5 | Neo | Ne7
KonrakTHas paboTa Ipu NpoBeIeHUN YUeOHBIX 3aHATHI (BCEro): 208 | 64 80 64
B toM uucae:
3aHATHSA JIEKIIHOHHOTO THIIA 96 32 32 32
3aHATHSI CEMUHAPCKOTO THUIIA 112 32 48 32

3.3. O6beM auCHUIUIMHBI (MOIyYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOydaromuxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarouuxcs c
nearoruaeckuMu paboTHUKAMHU U (WIIH) JIUIIAMU, PUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNpHON TporpaMMbl HA HWHBIX YCJIOBHUSIX, MpPH MPOBEICHUU
MIPOMEKYTOUHOM aTTECTALIMN COCTaBIIAET 224 akaJeMUYecKUX vaca (0OB).

3.4. ITpu oOy4yeHnH 0 UHAUBUAYATBHOMY YYEOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOMIYJISI) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl OOYYaIOIIUXCSl C MEAArorMueCKUMHU paOOTHUKAMU U (WJTHN)
JUIAMU, TIPUBJIEKAEMBIMH K peaI3allii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEICHNUN TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCIUATUIMHBI (MOIYJIA).

4.1. 3aHITHA JEKIUOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 |OOmue 3aMeuaHus 0 MOJICITMPOBAHUN MEXAaHUIECKUX CUCTEM
OO011He COOTHOIIEHUS MEXK/Ty KIAaCCHYECKOH M BEIYUCIUTEIFHON CTPOUTENHHON MexaHnukoii. [TonsaTue

CHCTEMBI U CHCTEMHOTO ITOJIX0Aa MPUMEHHUTEIBHO K CTEPXKHEBOI cucTeMe. Y paBHEHHUS! paBHOBECHSL.
[Toy3noBoii moaxox s GOPMHUPOBAHUS MATPHUIIEI YPaBHEHUH paBHOBECHS.

2 |IlosnemeHTHBIH MoaX0A (HOPMUPOBAHHS MAaTPUIBl YPABHEHU paBHOBECHUS

Marpuna ypaBHEHHH paBHOBECHUS JUIsl IIAPHUPHOTO dJIEMEHTa. ANTOPUTM (POPMUPOBAHUSI MAaTPHILIBI
YpaBHEHMI paBHOBECHUS AJISI CTEPXKHEBOU cucTeMsbl. [locTpoeHue NuHUIl BIMSHYS TP UCTIONB30BaHUU

ypaBHEHHUH paBHOBECHUS

3 |'eomeTrpuyeckue ypaBHEHHS JJIs dJIEMEHTA
CBsI3b TEOMETPHUECKUX U CTATHUECKUX YPAaBHEHUH (IBOHCTBEHHOCTh CTATHIECKOTO U TEOMETPHIECKOTO

MIPOCTPAHCTB)




TemaTyka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/1

4  |®usnueckue ypaBHEHUS JJIS 3JIEMEHTA U CTEPKHEBOM CUCTEMBI
[TocTpoeHue OJIHOM CUCTEMBI YPaBHEHHUH CTPOUTENEHON MEXaHUKH. Y YeT 3aJaHHBIX Ae()OpMaLid.
Anroput™ pacdera: BHIYMCICHUE YCHIUI U IepeMelieHui

5 HpOl"paMMHaﬂ pcanunsanusa pacu€Ta CTaTUHYCCKU OIMPEACTIUMBIX IIAPHHUPHBIX CTCPIKHEBBIX
CHCTEM
CrpyKTypa HCXOJHBIX JAaHHBIX U aJITOPUTM MPOTPaMMHON pealn3aniyl pacieTa CTATHIECKH ONPEASINMBIX
HIAPHUPHBIX CTEPIKHEBBIX CUCTEM

6 |Ilogxonbl K pelIeHHIO MOJHOW CUCTEMBI ypaBHEHUN
CMmenaHHbIN METOA

7 |[lomyuenue Gpopmyil, IO KOTOPHIM BBIUUCISAIOTCS KOA(DOUIIMEHTHI MATPHIII )KECTKOCTH
MIapHHUPHOT'O 3JICMCHTA.

AnropuT™ IporpaMMHOHN peanu3aluu

[TosnemMeHTHBII HoAX0 K (POPMUPOBAHUIO MATPHIIBI JKECTKOCTH aHCAMOJIS DIIEMEHTOB
8 |AnropuT™m ydyera KHHEMAaTHYECKUX TPAHUYHBIX YCIOBUI

PazpaboTka ncxomaHoi HHGOPMALUH U aITOPUTMA IIPOrPaMMHON peann3anun
9 |Meron cun

Pemenue noyHOM cUCTEMBl YPABHEHUM CTPOUTENIBHON MEXAHUKHU 110 METOAY CHII

10 HOCTpOGHI/Ie MaTpulbl )KECCTKOCTU IJIAA CTCPIKHA O6IJ_[€FO IMOJIOKCHUS C ) KECCTKUMU y3JIaMU
[TocTpoeHre MaTpHUIIbI KECTKOCTH AJIsL CTEPKHS OOIIETO MONIOKEHHUS € )KECTKUMU y3J1aMH (LLIECTh
cTerneHel cBo0O0/Ibl) C UCIOIb30BAHUEM MOJTHON cucTeMBbl ypaBHeHuil. [locTpoeHne MaTpHIbl )KECTKOCTH
3JIEMEHTA C UCTIOJIb30BAHNEM TaOIMYHBIX 3ITIOP MOMEHTOB M3 Kypca KIaCCHYECKOH CTPOUTEIbHOMN
MEXaHUKHU.

11 |Ces3p MeXy IepeMEIeHUsIMI B MECTHON U II100aJIbHOM CHCTEMax KOOPAWHAT
CBs13b MEXly IIEpeMEIICHUAME B MECTHOH U INI00aNbHOM cucTeMax koopauHaT. CHCTEMHBIN MOJIX0. K
HOCTPOEHHIO MaTPHUIIBI dKECTKOCTH CTEPIKHSI OOIIEro MOJIOKEHHS: IEPeX0] OT MaTPUIIbI )KECTKOCTH B
MECTHOI! cHcTeMe KOOPAMHAT K MaTPUIIE )KECTKOCTHU B INI00ATbHON CUCTEME KOOPIUHAT.

12 AJ'Il"OpI/ITM HpOFpaMMHOﬁ peajii3aniui NOCTPOCHUA MATPHULBI JKECTKOCTH 3JIEMCHTA
00ILIEr0 MOJI0XKEHHUS.

[ocTpoeHue anropuTMa NPOrpaMMHON pea3aliy HOCTPOSHNST MaTPHUIIBI )KECTKOCTH 3JIEMEHTa 00IIero
MOJIOKEHHUS.
OneHka TPyA0EMKOCTH aIrOPUTMa.

13 |IlocTpoeHne MaTPHUIILI JKECTKOCTH JUIS AJIEMEHTA C TISATHIO CTCTICHSIMHA CBOOOIBI
[TocTpoeHre MaTpHUIIbI KECTKOCTH AT DJIEMEHTA C MSThIO CTEIEHAMH CBOOOBI B MECTHOM cCHCTEME
KOOpJMHAT.

ANTOpUTM BBIYHCIICHHS YCUIIUH MO H3BECTHBIM IIEPEMEILICHUSIM.

14 |Y4er ynmpyroro ocHoBaHwusl.

Monens Bunknepa. IloctpoeHne MaTpHIbl AKECTKOCTH IS 3JIEMEHTA Ha YIIPYTOM OCHOBaHHUU
(npubnxeHHas Mojienb). TecToBble NPUMEPBI.
Vuer ynpyroro ocHoBaHuUs

15 |MogenupoBanue pabOTHI penbca
MogenupoBaHue paboTsI pebca C UCTIOIb30BAHUEM 3JIEMEHTA MPUOIMKEHHON MOJIETN HA BUHKJIEPOBCKOM
OCHOBaHHU.

16 HOCTpOCHI/IC MaTpUulbl ) KCCTKOCTU CTCPIKHEBBIX 3JICMCHTOB 110 III/I(b(I)CpCHLII/IaJ'IBHOMy

YPaBHEHUIO

HOCTpOGHI/Ie MaTpulbl XKECTKOCTU CTCPIKHEBLIX 3JICMCHTOB I10 ,HI/I(l)(bepeHHI/IaHLHOMy YpaBHCHUIO HaA
MpUMEPE CTCPIKHA pa60Ta10mero Ha pacTsAKCHUC — CIKATUC. HOC’I‘pOGHI/Ie MaTpulbl )KECTKOCTHU DJICMCHTA
Ha BUHKJICPOBCKOM OCHOBAaHUUN (TO‘IHaH MOHGJ’IL)




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

17

VYuer BIUAHUA NPOJOIBHON CHIIBI HA ITONIEPEYHbIC [TIEPEMELICHUS

VYuer BNUSHUS NPOAOJILHOM CHITBI Ha TIONIEPEYHBIE TIepeMelleHns! (IPOI0IbHO-TIONIEPEYHbIi N3ruo).
[TocTpoeHre MaTpUIBl KECTKOCTH NPUOIHKEHHOI Moaenu. [locTpoeHne MaTpHIIbl )KECTKOCTH TOYHON
MoJen 1o 1uddepeHransHOMy YpaBHEHUIO. AJNTOPUTM IPOTPaMMHON peau3aliy. AJITOPUTM
BBIYHCIICHHS KPUTHYECKOTO TapaMeTpa Harpys3KH.

18

Pemenue muddepeHnmanbHbIX ypaBHEHUH
JluHeitHOE OTHOPOAHOE ypaBHEHHE 2-TO MOPSAIKa C TOCTOSHHBIMHU KO3 durmenTamu. JInHeiHoe
HEOJHOPOAHOE YpaBHEHHUE 2-TO MOPSAKA C HOCTOSIHHBIMU K03 dumeHTamu

19

[Ipeo6paszoBanue Jlamaca
[Ipumenenue npeoOpazoBanus Jlamiaca K pelieHHI0 OOBIKHOBEHHBIX AU PepeHINaIbHBIX YPaBHEHHUH C
HavaJIbHBIMU YCJIOBUAMU

20

['unepbonuueckue GyHKIUU
I'eomeTpryeckoe oIpeaeieH e, CBsI3b C TPUTOHOMETPUUECKIMHU (QyHKIMsIMH. BaxkHbie TO)aeCcTBa

21

BriBoa nuddhepeHmanbHeIx ypaBHEHHH Ui 0Ky, OAJIKU HA YIIPYTroM OCHOBaHHH, TIPU

rapMOHUYECKHUX KOJIEOAHUSIX U IIPU MIPOJOJIBHO-TIONEPEYHOM U3ruode
IIpocras Ganka. banka Ha ynpyrom ocHoBaHuy. banka npu rapmMoHndyecknx koiebanusax. banka B
YCIOBUSIX NMPOAOIHHO-TIONIEPEYHOT0 M3rHda

22

[TprMepsl MOCTPOCHHUSI S0P B OATKaxX MPHU PA3IUYHBIX YCIOBUAX

PaBHOMepHO pacrpeseseHHas Harpyska o Beell JuinHe 6ajku, pacipeaesieHHas Harpy3Ka Ha JIeBOH
HOJIOBHHE OaJIK1, COCPEOTOYCHHAsI CHJIA, COCPEIOTOYCHHBI MOMEHT, JIBE COCPEIOTOUCHHBIE CHIIBI,
BpE3aHHBIH IapHUp, 0ajKa Ha CIUIONIHOM BHHKJIEPOBCKOM YIPYIOM OCHOBAaHHHU

23

banka npu rapMoHMYECKHUX KOJIeOaHUSX, PACTAHYTO-U30THYTas OajKa, C)KaTo-U30THYTas
Oanka

Pacuer 6anku Ipy rapMOHMYECKUX KOJIEOAHUSX.

Pacyer pacTsHYTO-H30THYTOH OaNKH.

Pacuet c:xaTo-n30rHyTOM OaNKy.

24

OHpe,I[eJ'ICHI/IC KPUTHYCCKUX CUJIT
AJNTOpUTM OTIpesIeNeHuUs] KPUTHYECKUX CHJI M €T0 peaTu3aliysl.

25

OrnpeziesieHre 4acTOT COOCTBEHHBIX KOJIEOAHUM
AJ'IFOpI/ITM OIIpEACJICHUA YaCTOT COOCTBEHHBIX KOJeOaHUI U ero paeimn3anus.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI

/o

HanmenoBanwue mabopaTopHbIx paboT / KpaTKoe coiepKaHue

O6H_[I/IC COOTHOLICHUSA MCKIY KJIaCCUYECKON M BBIYMCINTEIIHHOM CTpOHTeHBHOﬁ

MEXaHUKOM.

OO61mye COOTHOMEHUS MEXKY KIACCUIECKON U BBIYUCIUTEIHLHON CTPOUTEIHLHON MEXaHUKOM.
TlonsTHE cUCTEMBI U CUCTEMHOTO MOJIX0/1a TPUMEHUTEILHO K CTEPKHEBOM CUCTEME.
YpaBHEHUs paBHOBECHSL.

Ioy3noBoit moaxoxa 1t pOPMHUPOBAHUS MATPHIIEI YPABHCHUI paBHOBECHSI.

AnropuM (HopMUPOBaHUS MATPHIIBl YPaBHEHUH PAaBHOBECHS TSI IAPHUPHOTO SJIEMEHTA.
Marpuia ypaBHeHUH paBHOBECHS Uil LIAPHUPHOIO AJIEMEHTA.

Anroput™ (GOpMUPOBAHUS MATPHIIBI YPABHCHHUIA PABHOBECHUS JJIS CTEPIKHEBON CHCTEMEI.

TlocTpoenue TMHMI BIUSHUS MIPU UCTIOJIB30BAHUN YPaBHEHUN PaBHOBECHUS




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

CBs13b FEOMETPUUYECKUX U CTATUYECKUX YPaBHEHUI.
CBs13b T€OMETPUUECKUX U CTATUUECKUX YPAaBHEHUI: IBOMCTBEHHOCTh CTATUYECKOIO U TEOMETPHIECKOTO
npoctpaHcTB. [Ipumepsl pacuera

[TocTpoeHure MoaHOM CUCTEMBI YPABHEHUN CTPOUTEILHOM MEXaHUKH.
Yuer 3a1aHHbIX JeGopManuii.
AJNTOpUTM pacdera: BRIYUCICHNE YCHINI U IepeMeIeHUN

[IporpamMHas peanusanus pacyera CTaTU4ECKU ONPEAEIMMBIX IIAPHUPHBIX CTEPKHEBBIX

CHUCTEM
W3yueHne cTpyKTypbl HCXOIHBIX JAHHBIX W aJTOPUTMAa MPOTPaMMHON peali3aliy paciyeTa CTaTHIECKN
OIpEeIeNUMBIX IAPHUPHBIX CTEP’KHEBBIX CUCTEM

CMelaHHbIIA METON
CMeIIaHHBII METOJI: U3ydeHHUE CTPYKTYPhI HCXOIHBIX JaHHBIX U aJITOPUTMA peaTu3aliy.

@opMyIIbl T BEIYUCIEHUS KO (OUIIMEHTOB MAaTPHUIIBI KECTKOCTH IIAPHUPHOTO

9JICMCHTA.

[Nomydenne GpopmMyi, IO KOTOPEIM BEIYUCIISIOTCA KOAP(PHUIIMEHTH MATPHUIBI )KECTKOCTH IApHUPHOTO
3JIEMEHTA.

ANTOpUTM IPOrPaMMHOH peaH3aIiiH.

Brraucnenue KOS(i)(i)I/ILII/ICHTOB MaTpUulbl )KCCTKOCTHU INAPHUPHOT'O 3JICMCHTA.
Pa3paboTka ucxoaHON MHGOPMAIMY U AJITOPUTMA ITPOTPAMMHOM pealiu3anuu

Metox cuin
@opMyJIbl JUIsl pacueTa U alrOpuT™M METo1a

10

HOCTpOGHI/Ie MaTpUulbI )KECTKOCTU AJIA CTCPIKHA 06HI€F0 MOJIOKCHHUSA C XKCCTKUMH

y3JIaMH.

[TocTpoeHue MaTpUIIBI JKECTKOCTH AJISI CTEP>KHS OOIIETO MOJI0KEHHS C XKECTKHUMH y3J1aMH (IIecTh
CTerneHel cBOOO/IbI) C UCIIOIb30BAHMUEM MOJTHON CHCTEMBI YPaBHEHHIA.

HOCTpoeHI/Ie MaTpHUIbI )KECTKOCTU IJIEMCHTA C UCIIOJIB30BaAHUEM TaOJIMYHBIX OIIIOP MOMEHTOB U3 KypcCa
KJIACCUYECKON CTPOUTEIbHOM MEXAHUKHU.

11

CBs3b MCKAY NEPpEMCIICHUAMU B MECTHOM U TII00abHON cucTeMax KOOpAUHAT.
CBs13b MCKAY NEPEMCUICHUSAMU B MECTHOM U I100aJIbHOH cucTeMax KOOpAUHAT.

CucteMHEBIN MOoAXO0JA K MMOCTPOCHUIO MAaTPHUILIbI )KECTKOCTU CTCPIKHA O6H.[€FO TMOJIOKCHUA: IEPEXOJa OT
MaTpHIbl )KECTKOCTU B MECTHOM CHCTEME KOOPpAUHAT K MaTPHUILIC KECTKOCTHU B riao0ansHOM CUCTEME
KOOpAHUHAT.

12

Anr OPUTM MMOCTPOCHUA MaTPULBI JKECTKOCTHU IJICMCHTA 06IJ_ICFO ITOJIOKCHUA
ANTOPUTM MPOTPaMMHOM pean3aIiiy MOCTPOSHHS MaTPHIIBI )KECTKOCTH dJIEMEHTA OOIIETO MOJOKEHUS

13

ManI/II_[a KECTKOCTHU I 9JIEMCHTA C IIATBIO CTCIICHAMU CBO60I[LI B MECTHOH cUCTEME

KOOpAUWHAT.
HOCTpOCHHC MaTpulbl )KECTKOCTU JId 3JIEMCHTA € MATHIO CTCIICHAMUA CBO6OHBI B MECTHOM CHUCTEME
KOOpAUHAT.

14

AHFOpI/ITM BBIYUCIICHUA YCI/IJII/Iﬁ 110 U3BECTHBIM IIEPEMEILICHUAM.

I/Iayqune AJIropuT™Ma BBIYUCIICHUA yCHJ’lHﬁ IO U3BECTHBIM NNEPEMECIICHUAM HAa IPpUMEpax.

15

Yuer ynpyroro OCHOBaHHus.

Yuer ynpyroro oCHOBaHUs.

Mopens Bunkiepa.

ITocTpoeHre MaTPUIIBI JKECTKOCTH IS DJIEMEHTA Ha YIIPYTOM OCHOBaHUH (TIPUOIMKEHHAS MOJICIB ).
TecToBble NpUMEPBHL.

16

MonenupoBaHue pabOTHI pelbca.
MOHGHHpOBaHI/Ie pa6OTI)I peiibCa € UCIOJb30BaAHUCM 3JIEMCHTA HpH6J’IH)K€HHOI7[ MOJ€JIM Ha BUHKIICPOBCKOM
OCHOBAaHHH.




/ HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue
n/m

17 |IloctpoeHue MaTpuUllbl JKECTKOCTU CTEPIKHEBBIX AJIEMEHTOB.

HOCTpOGHI/Ie MaTpulbl )KECTKOCTU CTCPIKHEBBIX 3JIEMECHTOB I10 Z[I/I(l)(l)epeHHI/IaHLHOMy YPpaBHCHUIO Ha
MPpUMEPE CTCPIKHA pa60Ta}ou1ero Ha pacTAKCHUC — CIKATUC.

HOCTpOGHI/Ie MaTpulbl )KECTKOCTU IJICMCHTA Ha BUHKJIICPOBCKOM OCHOBAaHUU (TO‘IHaH MO[[eJ'IL)

18 |Yuer BiMSAHMS MPOJIOJIBHOM CUIIBI HA TIONIEPEUHBIE ITepeMeleHus (IIPOI0IbHO-

NOTIePEYHBIN H3TH0).

Y4eT BAUSHUS NPOJOIEHON CHIIBI Ha MONIEPEYHbIE IEpeMEIIeHHs (TTPOI0IBHO-TIONEPEUHBIN H3THO).
[TocTpoeHre MaTPHITBI JKECTKOCTH MPHOIMKEHHOW MOJIEITH.

[TocTpoeHne MaTpuUIIBl KECTKOCTH TOYHONH Mozenu 1o qudhepeHnnarbHOMY YpaBHEHHIO.
ANTOpUTM IPOrPaMMHOH peaTH3aIiiH.

ANTOPUTM BBIYHCIICHUS KPUTHYECKOTO MapaMeTpa Harpy3KH.

19 |Jlunelinbie ypaBHEHUE 2-TO MOPAIKA C TOCTOSIHHBIMU KO3 UIIMEHTAMU: BUJIBI U

MCTO/AbI PCUHICHUA.
JluneiiHOE OAHOPOAHOE YpaBHEHUE 2-TO TIOPSAKA C MOCTOSHHBIMU KO3 duimeHTamMu.
JlnHeiiHOe HEOTHOPOIHOE YpaBHEHHE 2-T'0 MOPSAIKA C IOCTOSHHBIMH KO3 HULUCHTaMH.

20 |Bunbl Harpy3ku Ha OaJKy.

PaBHOMEpHO pacnpeneseHHas Harpy3Ka 110 Bcell IiHe 0aIKku, pacipeelicHHas Harpy3Kka Ha JICBOH
ITIOJIOBHHE 68.J'IKI/I, COCPEAOTOYCHHAA CHUJIa, COCpe,Z[OTO‘ICHHLIfI MOMCHT, ABC€ COCPCAOTOYCHHLIC CUJIbI,
BpE3aHHBIH IapHUp, 0ajKka Ha CIUIONIHOM BHHKJIEPOBCKOM YIPYIOM OCHOBAaHHU

21 |banka nmpu rapMOHHUYECKUX KOJICOAHUSIX.
banka npu rapMOHHYECKHX KOJIEOaHHSIX, PACTAHYTO-U30THYTas Oalika, C)KaTo-M30THyTas Oajka

22 |OmpeneneHne KPUTHICCKUAX CUIT
OHpCI[eHeHI/IC KPUTUYCCKUX CUIL: AJITOPUTM

23 |OmpeneneHre 9acTOT COOCTBEHHBIX KOJICOAHMIA
OnpezneneHne 9acTOT COOCTBEHHBIX KoJieOaHuit: (OpMYIIBI M aITOPUTM pacdeTa.

4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.

/ Bua camocrositensHOM paboTh
/11

W3yueHne NONOIHUTEIBHON INTEPATYPHI.

IToaroroBka k MPAKTUYCCKUM 3aHATUAM.

BrimonHenue KkypcoBoid paboTHlI.

Brimonaenune pacuetTHo-rpaduueckoi paboThI.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

o O B W N B

IIoarororka k TCKYLIEMY KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM BHJIOB PadbOT

1. [IpuMepHBIii IepedeHb TeM pacueTHO-TpaduyecKux padboT

C ucnonb3oBanueM nporpammsel «Katpan» BBITOIHUTH PaCYET KOHCTPYKIIMH
(puc. 110 BAPUAHTY), cdopmupoBaHHON i NPOU3BOJIBLHOTO Habopa
[1apaMeTpoB.



Ha skpaH BbIBeCTH: pacu€THYIO CXeMy, e(OPMUPOBAHHYIO CXEMY, SIIOPHI
MOMEHTOB U TIONIEPEUHBIX CHUJI.

Ha nmedopMupoBanHOW cxeMe TIOKa3aTh BEIWYUHY MAaKCHMAaJILHOTO
MEPEMEILICHUS] OJTHOTO U3 Y3JI0B KOHCTPYKIIUHU.

Xapakrepuctuku Marepuana: E=2.0e6, G=1.0e3;

JKecTkocTHBIE XapaKTepUCTUKH (HOPMHUPOBATH CICAYIONIAM 00pa30M:
[Tnomans momepeunoro ceuenus: F=NO+Nx;

Mowment unepuuu: J =N6*1000+Nx;

['ne NO - HoMep BapuaHTa

N2k — HOMep KECTKOCTH (CM. pUC. IO BApUAHTY)

2. IlpuMepHBIil mepeyeHb TEM KyPCOBBIX padOT
Bce 3a1aHns BBIIOJIHAOTCS 110 UHAUBULYAIIBHOMY BapUaHTY.

1. AaroputM u mporpaMmHas peanuzanus (HOPMUPOBAHUSI MATPHUIIBI
YPaBHEHHI PaBHOBECHS.
2. IlocTpoeHue JIMHUNA BIUSHUSL.

3. Paspaborka (yHKIUN pernieHuss TMOJTHOW CHUCTEMBbI YpaBHEHHH IS
CTATUYECKHU OMPEICTUMON CUCTEMBI:
- BBOJI HCXOJTHBIX JTAHHBIX;

- (hopmMupoBaHNEe MATPUIIbl ypAaBHEHUN paBHOBECHS;

- TPAaHCTIOHUPOBAHUE MATPUIbl YpaBHEHUN PABHOBECHS;
- BBIYUCJICHUE YCUIIUH (pelIeHUuEe CUCTEMbI YPaBHEHUN );
- BBRIYMCIICHHE JehOopMaIlnii;

- IeYaTh Pe3yJIbTATOB.

4. Pa3paboTka (YHKIIMH peHIeHUs TOJHOW CHUCTEMBI ypaBHEHHWH IS
CTaTUYECKHU OMPEICTUMON CUCTEMBI:
- BBOJI HCXOJTHBIX JTAHHBIX;

- (hopmupoBaHNEe MATPUIIbl ypaBHEHUN paBHOBECHS;

- TPAaHCIIOHUPOBAHUE MATPULIBI YPAaBHEHUH PaBHOBECHS,
- BBIUMCJICHUE YCHIIUH (PEIICHHE CUCTEMbI YPABHEHHH );
- BRIYHCIICHHE JeOpMaITnii;

- BBIYKMCIICHUE NIEPEMELIEHUN Y3II0B;

- Ie4aTh PE3yJIbTaTOB.



5. PemmieHue T€CTOBBIX U WHAWBUAYAJIbHBIX 3aaa4 Ha CUJIOBOC BO3CHCTBHE.

6. PemieHue TECTOBBIX M HWHIMBUAYAIBHBIX 3a7a4 Ha TEMIEPaTypHOE
BO3JIEUCTBHE.
7. IlocTpoeHre TUHUM BIMSHUS CTATUYECKUM METOJIOM.

8. [locTpoeHune MMHKUIN BIUSIHAS KHHEMATHYECKUM METOJIOM.

9. Pa3zpaboTka (QyHKUMH Mg pelIeHUs] TOJHOW CHUCTEMbl YpaBHEHHUU IO
METOAY MEePEMEIICHUN:
- BBOJ UCXOJIHBIX JTAHHBIX;

- (hopmupoBaHHE MATPHUIIHI KECTKOCTH aHCAMOJIS AJIEMEHTOB (BKJIIOYACT B
ce0st MOCTPOCHUE MATPHUIIBI )KECTKOCTH JIEMEHTA);
- Y4€T KHHEMaTUYECKUX TPAHUYHBIX YCIOBUK;

- pelIeHUe CUCTEMBI YpaBHEHUH (BBIUMCIEHUE IEPEMEIICHH );

- BBIYMCIICHUE YCUJINH (BKIIIOYAET B ce€0s1 PYHKIMIO TTOCTPOCHUS MATPHUIIBI
YCHIINI);
- BBIBO/I [IEPEMEILECHUIN U YCUIIUM.

10. Pazpabotka (yHKIUH, peaIu3yIOlIe pelIeHUe TOJHONH CHUCTEMBbI
YPaBHEHHUH IO METONY CHJI.

5. llepeueHp wu3HaHUN, KOTOPHIE PEKOMEHIYETCS WCIOJIB30BaTh IIPH

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).
Ne
bubnuorpaduuec

/ Mecto nocryna
KO€ OIMCaHue

i
1 | KoroBuu A.B. https://ibooks.ru/bookshelf/386458/reading. - TekcT: 21eKTPOHHBIIA.
Pemenue 3anau
TEOPUH
yOpPYrocTu
METOI0M

KOHCYHBIX
anemeHToB / A.B.
KotoBwuu. -
Mockpa : MI'TY
um. H.O.
baymana, 2012. -
106 c. - ISBN
978-5-7038-3567-
8

2 | amommnukos, H. | https://reader.lanbook.com/book/339038?Ims=b74cea5Sb8e3cac27f8fe3370
H. CtpoutensHas | €ac08712

Mexanuka / H. H.




IIamomaukos, P.
E.
Kpucranuuckuii,
A. B. [lapkos ;
noj peaakuuei H.
H. ITanomHukoB.
— 16-e u3ga., crep.
— CaHKT-
[etepOypr :
Jlanp, 2023. —
692 c. — ISBN
978-5-507-47191-
1.

3 | Matgees, C. A. https://e.lanbook.com/book/407138
OCHOBBI MeTO1A
KOHCYHBIX

JJIEMEHTOB :
yaebHoe rmocodue
/ C. A. MarBees.
— 2-¢ u3N., ucIp.
— Owmck :
CubA/IY, 2023.
—65c.

6. IlepedeHp COBpeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BAThCS TIPH
OCBOCHUU JUCUUIUIUHBI (MOIYJIA).

Odunuaneuseiii caiit PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texauueckas oudnuoreka PYT (MUUNT) (http:/library.miit.ru).

Oo6pazoBatenbHas miardopma «tOpaitt» (https://urait.ru/).

DIIEeKTPOHHO-0MOIMOTeUHAS crucTema U3aTeIbCTBA «JIanby

(http://e.lanbook.com/).
DJNIeKTpOHHO-0MOmoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

7. llepedyeHb JNHIICH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MPOTrPaMMHOTO OOECreYeHus, B TOM YHCJIE€ OTEUYECTBEHHOTO MPOM3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHHMSI TUCIIUTTUHBI (MOYJIs).

Microsoft Internet Explorer (vun npyroi 6paysep).
Onepanonnas cucrema Microsoft Windows.

Microsoft Office.

Cucrema aBTOMaTU3UPOBAHHOTO IPOEKTUpOBaHus Autocad.



8. Omnwmcanne MaTepHaTbHO-TEXHHUECKON 0a3bl, HEOOXOAMMON  JIA
OCYILIECTBJICHUSI 00pa30BaTEIbLHOTO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

YyeOHble ayUTOpPUM ISl TPOBEIACHUS YYEOHBIX 3aHSATUN, OCHAILEHHBIC
KOMITBIOTEPHON TEXHUKON 1 HA0OpaMH JIEMOHCTPAILIMOHHOTO 000PYI0BaHUS.

9. ®opma MPOMEKYTOUHOU ATTECTALINU:

DK3aMeH B 6 ceMecTpe.
3aueT B 5, 7 ceMecTpax.
KypcoBas pabora B 5, 7 cemecTpax.

10. OrieHOUYHBIE MaTEPUATTBI.

O]_IGHOLIHI)IS MaTCpualibl, IPUMCHACMBIC IIPHU IIPOBCIACHUU HpOMG)KYTO‘-IHOﬁ

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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