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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:

3HaTh:

- METOJbl MAaTEMATHUYECKOI0 aHaIN3a U MOJCIUPOBAHUS, BHIUUCIUTEIbHbBIC
aJTOPUTMBI TTO3BOJISIONIUE MOACIUPOBATH PAOOTY TIOCKUX CTEPKHEBBIX CUCTEM;

- METO/BI HCCIICIOBAHUS B 00JIACTH COBEPIICHCTBOBAHKS MH(POPMAITMOHHBIX
CHCTEM.

YMmers:

- HCIIOJB30BAaTh METOAbI MATEMATHYCCKOI'O aHaJIn3a U MO)ICJ'II/IPOBaHI/IH,
BBIYUCIIUTCIIBHBIC aJH‘OpI/ITMBI n HpOFpaMMBI JJIs1 pacqua IIJIOCKHX CTep)KHeBBIX
CHCTEM;

- HWCMOJb30BaTh METOAbl HCCIEIOBAHMUS [IJII  COBEPIICHCTBOBAHUS
MH()OPMAITMOHHBIX CHUCTEM.

Baanern:
- METOJAaMH MATEMAaTHYECKOr0 aHaIu3a W MOJCIMPOBAHUSA, METOJIUKOMN
nepexojia OT pealbHOro 0ObEKTa K paCUETHON CXEME;



- METOAaMHM HMCCICAOBAaHHA JIA COBCPIICHCTBOBAHMA I/IH(I)OpMaHI/IOHHBIX

CHUCTCM.

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6mast TPyIOEMKOCTh JUCHUIUIUHBL (MOAYJA) cocTaBisieT 12 3.e. (432
aKaJIeMUYECKUX yaca(oB).

3.2. O0bem gucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydarommxcss ¢ MEJarorMYeCKUMH  padOTHUKaAMU U (WIM)  JIHIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBHUSX,
P MIPOBEJICHUHN yICOHBIX 3aHITHI:

KonuuectBo gacoB
Tun yueOHbIX 3aHATHI Cemectp
Bcero

No5 | Ne6 | Ne7
KonrtaktHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCETO): 208 64 80 64
B tom uucne:
3aHATHS JIEKIIMOHHOTO TUIIA 96 32 32 32
3aHATHSA CEMUHAPCKOTO TUMA 112 32 48 32

3.3. O6bemM auCHMIUIMHBL (MOAYJsl) B (POopMe CaMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCSA C
MeIarorTMYeCKUMH pabOTHUKAMU U (WJIM) JIMLIAMH, IPUBJIEKAEMBIMH K peaTnu3aiuu
oOpa3oBaTenpbHON TpOrpaMMbl HAa HHBIX  YCIOBUAX, TMPU  TPOBEIACHUU
IPOMEKYTOYHOM aTTeCTAIMK COCTaBIsAET 224 akageMUYecKux vaca (0OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATbHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4e€HHH, 00bEeM NUCIUILUIUHBI (MOIYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yJarouxcs, a Takxke B hopme
KOHTAaKTHOM pabOThl 0O0YyYarolIUXCsl ¢ MEAarorHuecKuMu pabOTHUKaMHU U (WIJIH)
JUIAMH, TIPUBJIEKAaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TPU MPOBEAECHUN TPOMEKYTOUHOM aTTECTALINH.

4. ConeprxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

OO0mue 3aMeyaHusi 0 MOJICTUPOBAHUN MEXAHHUUYECKUX CUCTEM

OO0111e COOTHOIICHUS MEXKTy KIIACCHYCCKON M BEIYUCIUTEILHON CTPOUTEIFHON MeXxaHUKOU. [loHsTHE
CHCTEMBI U CUCTEMHOTO [TOAX0/a NPUMEHUTENBHO K CTEPKHEBOU CUCTEME. Y pAaBHEHUS PABHOBECHS.
IToy3noBoit moaxoa it (POPMHUPOBAHUS MATPHIIEI YPABHCHUN paBHOBECHS.

[ToanemeHTHBIN 1TOAX0 GOPMUPOBAHUS MATPHUIILI YPABHCHU PAaBHOBECHSI

Marpua ypaBHEHHH paBHOBECHUS IS INAPHUPHOTO 3JIEMEHTA. ANTOpUTM (POPMHUPOBAHUS MATPHILIBI
YpaBHEHHUW paBHOBECHS [UIsl CTEPKHEBOM cucTeMbl. [locTpoeHye TMHUM BIUSHUSA IPU UCIIOJIBb30BaHUU
YpaBHEHHUU PaBHOBECHS

I'eomeTpuueckue ypaBHEHUS 1Sl DJIEMEHTA
CBsI3b FEOMETPUUECKUX U CTATHUECKUX ypaBHEHUH (JBOHCTBEHHOCTh CTATUYECKOTO U TEOMETPHUECKOTO
MIPOCTPAHCTB)

Ddusuyeckue YpaBHCHUS IJIA 5JICMEHTA U CTep)KHeBOﬁ CHUCTEMBbI
ITocTpoeHue TONHOM CUCTEMBI YPABHCHU CTPOUTEIBHON MEXaHUKH. YUYeT 33JaHHbIX JehopMaIiuil.
AnropuT™M pacuera: BBIYMCICHUE YCUIIUI U epeMEeLeHUI

HpOFpaMMHafl peaimun3anug pacuceTa CTaTUICCKU OMPCACIIMMBIX IaPHUPHBIX CTCPIKHEBBIX

CHCTEM
CprKTypa HNCXOJHBIX JAHHBIX U aJITOPUTM HpOI‘paMMHOﬁ peajim3anu pacueTa CTATUICCKU OIIPEACINMbBIX
MAapHUPHBIX CTEPIKHEBBIX CUCTEM

IToaxons! K PCUICHUIO MTOJTHOM CHCTEMBI ypaBHeHI/Iﬁ

CMeIIaHHbIi METOT

[Toydenue hopMyI1, IO KOTOPBIM BBIYHCIISIOTCS KO (OHUIIMEHTHI MATPHIIBI )KECTKOCTH

HIAPHUPHOTO AJIEMEHTA.
ANTOpUTM IPOrpaMMHOH peann3aliu
[TosnemeHTHBIH T0AX0A K OPMUPOBAHHUIO MAaTPHUIIBI JKECTKOCTH aHCAaMOJISI DJIEMEHTOB

AJ'IFOpI/ITM Y4€Ta KHHEMATHYCCKUX I'PAHUYIHBIX YCJIOBI/Iﬁ
Pa3paboTka ncxonHOM HHGOPMALIUH U alTOPUTMa ITPOrPaMMHOM pean3anun

Meton cun

Peurenue nonHoi cuCTEMbl YpaBHEHUI CTPOUTENBHONM MEXAHUKH 110 METOAY CHII

10

HOCTpOGHI/Ie MaTpUulbI )KECTKOCTU AJIA CTCPIKHA O6HI€F0 IMOJIOKCHHS C ) KECTKUMU y3JIaMU
HOCTpOCHI/Ie MaTpHIBbI ) KECTKOCTHU AJIA CTCPIKHSA 06H.IC]"O TIOJIOKCHUS C )KECCTKUMHU y3JIaMHU (I.HCCTB
cTeneHen CB06OI[BI) C HCTOJIb30BaHUEM IOJIHOM CUCTEMBI ypaBHCHHﬁ. HOC’I‘pOCHI/IC MaTpHulbl XKECTKOCTU
3JIEMEHTA C UCITOJIb30BAHUEM TaOJUYHBIX OMIOp MOMCHTOB U3 KypcCa KJIaCCHYECKOMU CTpOPITCJ'IBHOﬁ
MCXaHHKH.

11

CBs3b MCKAY NEPpCMCIICHUAMU B MECTHOH U T100aJIbHON CHCTEMAX KOOpAuHaT

CBs13b MEX/Ty TIEpEMEIICHUSIMA B MECTHOU U TTI00abHON cucTemMax kKoopAauHat. CHCTEMHBIN MOIX0T K
MMOCTPOCHUIO MATPHIIBI )KECTKOCTH CTEPIKHSI OOIIETro MOJIOKEHHUS: IEPEX0.T OT MATPHIIBI )KECTKOCTH B
MECTHOM CUCTEME KOOPJMHAT K MAaTPHIIE )KECTKOCTH B TJI00AIEHON CHCTEME KOOPAMHAT.

12

ANTOpPUTM MTPOrPaMMHOI peann3aiiy MOCTPOSHHSI MaTPHUIIbI KECTKOCTHU dJIEMEHTa

0OII[Er0 MOJIOKEHHUS.

[TocTpoenue anropuT™Ma MPOrpaMMHON peaTu3aiy HOCTPOCHUS MATPHIBI )KECTKOCTH 3JIEMEHTa 00IIero
II0JIOKCHU .

OrnieHKa TpyJ0EMKOCTH aJlTOPUTMA.

13

HOCTpOCHI/IC MaTpUulbI dKCCTKOCTU IJIA 3JIEMCHTA C IIATHIO CTCIICHAMU CBO6OI[BI
HOCTpOCHHC MaTpulbl )KECTKOCTU JI4d 3JIEMCHTA € MATHIO CTCIICHAMU CBO60IH>I B MECTHOM CHUCTEME
KOOpAUHAT.

AJ'Il"OpI/ITM BBIYHUCJICHHUA YCI/IJ'II/Iﬁ IO U3BCCTHBIM MMEPECMCUICHUSM.

14

VYuder ynpyroro ocCHoBaHHsI.
Mogens Bunknepa. [loctpoenne MaTpuiibl )KECTKOCTH JJISI 3JIEMEHTA Ha YIPYTOM OCHOBaHHH




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

(mpubnrokeHHast MoJens). TecToBbIe IPAMEPHI.
Yuer ynpyroro oCHOBaHUs

15

MonenupoBanue paboThI pelibea
MOHGJ’II/IpOBaHI/Ie pa60Tm peiibCa C UCIIOJb30BAHNUEM IJIEMECHTA HpHGHI/I)KeHHOﬁ MOJI€JIM Ha BUHKJIEPOBCKOM
OCHOBaHUU.

16

[TocTpoenre MaTpHIIBI )KECTKOCTH CTEPIKHEBBIX JIEMEHTOB 110 T hepeHITnaIbHOMY
YPaBHEHUIO

INocTpoeHne MaTPHIIBI AKECTKOCTH CTEP)KHEBBIX HJIEMEHTOB 10 AU} depeHInaIbHOMY ypaBHEHHIO HA
IpHMepe CTEPIKHS PabOTAIONIEro Ha PacTshKeHNe — ckaTue. [1ocTpoeHre MaTpHLIBI JKECTKOCTH dJIeMEeHTa
Ha BUHKJICPOBCKOM OCHOBAHHH (TOYHAS MOJIEIIb)

17

Yuer BIUSHUSA l'IpOI[OJ'IBHOﬁ CHJIbI Ha ITOIICPCYHBIC IICPCMCIICHHA

Yder BIUSHUS NPOJIOTIBHOM CHIIBI HA TIONICPEUHbIC MIepeMeliecHus (TIPOI0IbHO -IIONIEPEYHbII U3rH0).
ITocTpoeHre MaTPHIIBI KECTKOCTH MPUOIHKEHHON Mozenu. [TocTpoeHre MaTPHIIbI )KECTKOCTH TOYHOM
MoJIeNH 110 TG PepeHIIATFHOMY YPaBHEHUIO. ATITOPUTM IIPOTPAMMHOI peai3anui. AJTOpUTM
BBIYHCIIEHUS] KPUTUYECKOTO NTapaMeTpa Harpy3Ku.

18

Pemenne nuddepeHnmansHpIX ypaBHEHUH
JlnHeitHOE OTHOPOJHOE YpaBHEHHUE 2-TO NOPSIKA C IIOCTOSHHBIMU K03 duieHTamu. JInneitHoe
HEO/IHOPO/IHOE YPaBHEHHUE 2-TO MOPSs/IKa C MOCTOSHHBIMU Ko duimeHTamu

19

[IpeoOpazoBanwme Jlamnaca
[Tpumenenune npeodpazoBanus Jlamnaca K pelieHUI0 0OBIKHOBEHHBIX TU(depeHIHanbHbIX YPaBHEHHH C
HavaJIbHBIMU YCJIOBUAMU

20

l'unepOonuueckue GyHKINU
FCOMeTpI/I‘IecKoe OIIPEACIICHNUE, CBA3b C TPUTOHOMETPHUICCKUMU q)yHKL[I/IfIMI/I. Baxarie TOXKICCTBa

21

BriBoa muddepeHnmanbHbIX ypaBHEHUH 1715 0anky, Oaaky Ha yIpyroM OCHOBAaHUU, IIPU

TapMOHHUYCCKHUX KOJIEOAHMX U IIpu MPOAOJIBHO-TIONIICPEIYHOM n3rude
[Ipocras 6anka. banka Ha ynpyroMm ocHoBanuu. baiika npu rapmMoHndeckux kojebanusx. banka B
YCIIOBUSX MPOJIOJIBHO-TIONEPEYHOTO H3rnba

22

[TpuMmepbl oCTpOeHUs 30 B Oallkax MPH Pa3InYHbIX YCIOBUSAX

PaBHOMeEpHO pacripeneneHHast Harpy3Kka Io Bcell JuInHe OalkH, pacipeieieHHas Harpy3Ka Ha JIeBOH
TIOJIOBHHE OaJIKH, COCPEAOTOUCHHAs! CHJIA, COCPEIOTOUYCHHBI MOMEHT, JIBE COCPEOTOUEHHbIE CHJIbI,
BpE3aHHBIN MapHUp, OajKa Ha CINIONIHOM BHHKJIEPOBCKOM YIPYIOM OCHOBAaHHMH

23

Bayka npu rapMOHHYECKHUX KOJCOAHHUSIX, PACTSIHYTO-M30THYTast Oajika, CKaTO-U30THYTas
Oanka

Pacuer 6anky py TapMOHHYECKUX KOJICOAHUSX.
Pacuet pacTsHyTO-U30THYTOH OajKy.
Pacuer cxxaTo-M30THYTOH OaNKH.

24

OnpeneneHne KPUTUUECKUX CUIT
AJ'Il"OpI/ITM OIPEACJICHUA KPUTUYCCKUX CUJT U €TI0 peain3alus.

25

Ornpezenenne 4acToT COOCTBEHHBIX KOJICOAHUM
AJ'Il"OpI/ITM OIIpeAC/ICHUA YaCTOT CO6CTBCHHI)IX KOJ'IC6EIHI/II71 " €ro pacm3anus.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI




/o

HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

OO01re COOTHOLIEHUS MEKY KJIACCUUECKON U BBIYUCIUTEIBHON CTPOUTEIBHOM

MEXaHUKOH.

O6HII/Ie COOTHOUICHUA MECKIY KJIACCUYECKOU U BBIUHCIIUTEIHLHOU CTpOPITeJ'ILHOﬁ MEXaHUKOIM.
[loHATHE CUCTEMEBI U CUCTEMHOT'O noaxoaa NpuMEHUTCIIBHO K CTep)KHeBOﬁ CUCTEMEC.
ypaBHeHI/IH PaBHOBCCHUA.

[MoysnoBoit moaxox st GopMUPOBaHKS MATPUIIBI YpPaBHEHHH paBHOBECHSI.

Anropum GopMHpOBaHUS MATPHUIIEI yPABHEHUN PaBHOBECUS /ISl IIAPHUPHOTO dJIEMEHTA.
Marpuua ypaBHEHUI paBHOBECHS Ul LIAPHUPHOIO JIEMEHTA.

Anroput™ (HOpMHPOBAHUS MaTPHIBl YPABHEHNI PABHOBECHS ISl CTEP)KHEBOI CHCTEMBI.

ITocTpoenue nuHUI BIUSHUSA IPU UCIIOJIB30BAaHUU YPAaBHEHUI paBHOBECUS

CBs13b ICOMCTPHUUCCKUX U CTATUYCCKHX ypaBHeHHfI.
CBsI3b FeOMETPUUECKUX U CTATHUECKUX YPaBHEHUH: TBOMCTBEHHOCTh CTATUYECKOTO U T€OMETPHUECKOTO
npoctpaHcTB. [IpuMeps! pacuera

[TocTpoeHue MOIHONM CUCTEMBI YPABHEHUM CTPOUTENBHON MEXAHUKH.
VYder 3agaHHBIX JeQOopManuii.
ANTropuUTM pacueTa: BBIYMCICHUE YCUIIUI U epeMeLeHUI

HpOFpaMMHafl peaimun3anuid pacuceTa CTaTUICCKU OMPCACIIMMBIX IaAPHUPHBIX CTCPIKHEBBIX

CHUCTEM
W3ydeHue CTpyKTypbl HCXOIHBIX AAHHBIX U aITOPUTMa IIPOrPaMMHON pealn3aliy pacyeTa CTaTHIECKU
ONIPCACITUMBIX IIAPHUPHBIX CTCPKHEBBIX CUCTEM

CMelaHHbIIA METON
CMenragabIin MCTOA: U3YUCHHC CTPYKTYPbI UCXOJAHBIX JAHHBIX U aJITOpHUTMa pcan3alvuu.

@®opMyIbl U1 BIYMCIEHUS KOOPPUIIMEHTOB MaTPHULIbI )KECTKOCTH IIAPHUPHOTO

OJICMCHTA.

[Momydenne GpopMyi1, IO KOTOPEIM BBIYUCISIOTCS KOA(PQUIIMEHTH MATPHIBI )KECTKOCTH MApHUPHOTO
3JIEMEHTA.

AJNTOpUTM NPOTrpaMMHON peaTu3anny.

Brraucnenue KOB(I)(I)I/ILII/ICHTOB MaTpUulbl ) KECTKOCTU HIAPHUPHOT'O 3JICMCHTA.
Pa3paboTka ncxoaHOM HHGOPMALIMH U aITOPUTMAa TPOTrPaMMHOMN peaTu3aIiiu

Metong cun
®opMyJIbl UIsl pacueTa ¥ alrOpuT™M MeTo1a

10

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

y3J1aMHU.

HOCTpOGHI/Ie MaTpHUIbI )KECTKOCTU IJIA CTCPIKHA O6HICFO TIOJIOKEHUS C KECTKUMU y3JIaMU (H_ICCTB
CTeneHel cBOOO/IbI) C HCIIOIB30BAHNEM ITOJTHON CHCTEMBI YPaBHEHHUH.

HOCTpOGHI/Ie MaTpHUIbI )KECTKOCTU DJIEMCHTA C UCIIOJIB30BAHUEM TaOJIMYHBIX OITIOP MOMEHTOB U3 Kypca
KJIaCCHYECKOM CTPOUTENEHON MEXaHHUKH.

11

CBs13b MeXy IEpEMEIICHUSIMA B MECTHOM U T7I00aIbHON CUCTEMaX KOOpAHMHAT.
CBs13b MCKAY NEPEMCUICHUSAMU B MECTHOM U I'I00aIbHOM CHCTEMaX KOOpAUHAT.

CucteMHEBIN MoAXO0J K MOCTPOCHUIO MAaTPHUILIbI )KECTKOCTU CTCPIKHA O6III€F0 TOJIOKEHU: IEPEXO] OT
MaTpHIbI )KECTKOCTU B MECTHOM CHCTEME KOoOpAWHAT K MaTpUIIC )KECCTKOCTU B ri100aJIbHOM CHCTEME
KOOp/AWHAT.

12

Anr OPHUTM MMOCTPOCHUA MAaTPULBI JKCCTKOCTU IJICMCHTA O6H_ICTO IIOJIOXKCHUA
ANTOPUTM MPOTPaMMHOM pean3aIiiy MOCTPOSHHS MaTPHIIBI )KECTKOCTH dJIEMEHTA OOIIETO MOJOKEHUS

13

Matpwuiia >K€CTKOCTH JIJIsl DJIEMEHTA C MATHIO CTENEHSIMHA CBOOOIBI B MECTHOM CHUCTEME

KOOPJIMHAT.
HOCTpOGHI/Ie MaTpulbl )KECTKOCTHU [JId BJIEMCHTA C HATHhIO CTCIICHAMUN CBO6OL[I)I B MeCTHOﬁ CUCTEMC
KOOpAUHAT.




/o

HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

14

AJIFOpI/ITM BBIYUCIICHUA YCI/IJII/Iﬁ 110 U3BCCTHBIM IICPCMCILICHUAM.
I/I3yquI/Ie AJIrOpUTMa BBIYUCIICHUS y'CI/IJ'II/Iﬁ IO U3BECTHBIM NEPEMCIUICHUAM Ha IpUMEpax.

15

VYyer ynpyroro oCHOBaHus.

VY4er ynpyroro ocCHoBaHusl.

Mogens Bunkinepa.

ITocTpoeHre MaTPHUIIBI JKECTKOCTH IS DJIEMEHTA Ha YIIPYTOM OCHOBaHUH (TIPUOIIKEHHAS MOJIEIb).
TecToBblE IPUMEPBL.

16

MonenupoBanue padOThI pelbea.
MonenupoBaHue padOTH pebca ¢ HCIOIB30BAHUEM JIEMEHTa IPUOIIKEHHONH MOAETH Ha BUHKIIEP OBCKOM
OCHOBaHUU.

17

HOCTpOGHI/Ie MaTpulbl )KECTKOCTU CTCPIKHEBLIX 3JICMCHTOB.

[TocTpoeHre MaTpPUIIBI KECTKOCTH CTEPKHEBBIX DJIEMEHTOB 110 AU (epeHINaATbHOMY YPaBHEHHIO Ha
IpHMepe CTEPKH PabOTaIOLIEro Ha PacTsHKCHUE — CoKAaTHe.

[TocTpoeHne MaTPUIIBI KECTKOCTH 3JIEMEHTA Ha BUHKIIEPOBCKOM OCHOBAHUH (TOYHAs MOZETb)

18

VYueT BAUSHUA MPOI0THHON CUJTBI HA MONIEPEUHbIC TTEpEMENICHUS (TPOAOIBLHO-

NOTepeYHbIN U3rHo).

Y4eT BAUSHUS NPOJOIEHON CHIIBI Ha MONIEPEYHbIE MIepeMeIieHHs (TPOI0IbHO-TIONEPEUHBIN H3THO).
[TocTpoeHre MaTpHIIbI KECTKOCTH MPHOIMKEHHOW MOJICIH.

[TocTpoeHre MaTpUIIbl JKECTKOCTH TOYHOU MoJiemHu 1o AudQepeHIanbHOMy ypaBHEHHIO.
ANTOpUTM NPOTrpaMMHON peaTu3anuy.

ANropuT™ BBIYHCIIEHH KPUTHYECKOTO apaMeTpa Harpys3Ku.

19

JluHeliHbIe ypaBHEHUE 2-TO MOPSAIKA C TOCTOSTHHBIMU KO3 PHUIIMEHTaMuU: BUIBI U

MCTOJbI pCUICHUSA.
JluneiiHoe OTHOPOAHOE YpaBHEHNE 2-TO TIOPSAKA C TOCTOSTHHBIMU K03 durmeHTamu.
JluneiiHoe HEOJHOPOIHOE ypaBHEHHE 2-TO MOPSIKA C IIOCTOSHHBIMH KO3 QHUIIMEHTaMH.

20

Bunp! Harpy3ku Ha Gaiky.

PaBHOMEpHO pacmpesieneHHas Harpy3Ka 0 Bcei AauHe Oallky, paclpe/iesieHHas Harpy3Ka Ha JIEBOH
HIOJIOBUHE 0aJIKH, COCPEOTOUEHHAsI CHJIa, COCPEIOTOUCHHBIH MOMEHT, JIB€ COCPENOTOYECHHbIE CUIIBI,
BPE3aHHBIN MIapHUP, Oalika Ha CIUIONTHOM BHHKJIEPOBCKOM YIIPYTOM OCHOBAaHUH

21

banka nmpu rapMoHHYECKUX KOJICOaHUSX.
Banka IpHu TapMOHUYCCKUX KOHe6aHI/IHX, PACTAHYTO-U30THYTast 6am<a, CIKATO-U30THYTasA Oajka

22

Omnpenenenne KpUTHIECKUX CUIT
Onpez(eneHI/Ie KPUTUYCCKUX CUIL: AJITOPUTM

23

Omnpenenenne 4acTOT COOCTBEHHBIX KOJEOaHMIA
OmnpezneneHne 9acTOT COOCTBEHHBIX KoJIeOaHuit: (pOPMYITBI 1 aJITOPUTM pacyeTa.

4.3. CamocrosiTenbHas padoTa 00y4arommuxcs.

/o

Bun camocrositensHoi# paboTh

W3y4yeHne JONONHUTEIBLHON JTUTEPATYPHI.

[Toxnroroska k 1ab0paTOPHBIM paboTaM.

Brimonnenune kypcoBoit paboThI.

Brimonnenue pacueTHo-rpaduyeckoit paboThlI.

[ToaroroBka K MpoOMEKyTOUHOM aTTECTALIUH.

O O | W] N| B

[TonroroBka K TeKylieMy KOHTPOJIIO.




4.4. IlpumepHbIil TepevyeHb TeM BUIOB paboT

1. [IpumepHBIii IepeueHb TEM pacueTHO-TPaPUIECKUX paboT

C ucnonb3zoBanueM nporpammsbl «Katpan» BBIMOTHUTE paCUET KOHCTPYKIIUH
(puc. IO BAPUAHTY), cdopmupoBaHHOI mjii NPOU3BOJIBLHOTO HaOOpa
napameTpoB.

Ha skpaH BbIBeCTH: pacu€THYIO CXeMy, e(OpPMUPOBAHHYIO CXEMY, SIIOPHI
MOMEHTOB M MONEPEYHBIX CHUII.

Ha nedopmupoBaHHON cxeme TMOKa3aTh BEJIUYUHY MaKCUMaJIbHOTO
MEepEMEICHHS OJJTHOTO U3 Y3JI0B KOHCTPYKIIHMH.

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

XKecTkocTHBIE XapaKTEPUCTUKH (POPMHUPOBATH CIAEAYIOLIUM 00pa30OM:
[Tnomans nonepeunoro ceueHusi: F=NO+Nx;
MowmenTt unepuuu: J =N6*1000+N3x;

['ne N6 - HoMep BapuaHTa

N3k — HOMep KECTKOCTH (CM. PHUC. I10 BApUAHTY)
Bapuanr 1. banka Ha 1Byx onopax.

Bapuanrt 2. Koncomnbpnas 6anka.

Bapuant 3. banka Ha ynpyrom OCHOBaHHH.
Bapuant 4. ®epma niuHo# 20 M.

Bapuant 5. ®epma qiuHOM 33 M.

BapuanTt 6. ®epma ¢ €310i1 10 HUZY.

Bapuant 7. ®epma ¢ 31011 IO BEPXY.

BapuanT 8. ®epma ¢ )KECTKUM 3aKpPEILUICHUEM.
Bapuant 9. ®epma ¢ NOABUKHBIM 3aKPETLICHUEM.

Bapuanr 10. [InactuHa npsitMOyToJIbHAS.

2. IlpumMepHBbIil mepeueHb TEM KyPCOBBIX padOT
Bce 3aganust BBITIOTHAIOTCS IO MHAWBUIYalIbHOMY BapUaHTY.

1. AaropuTt™M Uu mporpaMMHas peanu3anus (HOPMHUPOBAHUS MATPHIIBI
YPaBHEHHM PaBHOBECHS.
2. IlocTpoeHue TMHUNA BIAUSHUS.



3. Pazpaborka ¢yHKIMI pemieHusl IMOJHOM CHCTEMbl YpaBHEHUH s
CTaTUYECKU OMPEAETUMON CUCTEMBI:
- BBOJI ICXO/IHBIX JIaHHBIX;

- opMupoBaHUE MaTPHIIBI ypaBHCHUH PaBHOBECHS;

- TPAHCTIOHUPOBAHUE MATPUIIHI YPABHEHU PAaBHOBECHS;
- BBIYUCJICHUC YCUJIUH (pelIeHue CUCTEMbI YPaBHEHU );
- BBIYUCJICHUE JIeOpMAaIInii;

- IeYaTh PE3yJIHTATOB.

4. Pa3paboTka (QyHKUMNA pelIEeHUs MOJHOM CHUCTEMbl YpaBHEHUH s
CTaTUYECKHU ONPEIETUMON CUCTEMBI:
- BBOJI UCXOJIHBIX JJAHHBIX;

- (hopmMupoBaHUE MATPUIIbI yPAaBHEHUIN paBHOBECHS;

- TPAHCIIOHUPOBAHUE MATPULbI YPABHEHUN PaBHOBECHS;

- BBIYMCIICHUE YCHIIMN (pEllIeHNEe CUCTEMbl YPaBHEHUN );

- BBIYUCJIEHUE AePOpMaLnii;

- BBIYMCJICHUE NIEPEMELLEHUN Y3II0B;

- IeYaTh Pe3yJIbTATOB.

5. Perienne TeCTOBBIX U MHAMBHUIYAJIbHBIX 33]1a4 HAa CUJIOBOE BO3/IEHCTBUE.

6. PemeHue TECTOBBIX M HWHIAMBUAYAIBHBIX 3aJa4 Ha TEMIEPATypHOE
BO3JICVICTBHE.
7. IlocTpoeHre IMHUHN BIUSHUS CTATUYECKUM METOJIOM.

8. IlocTpoeHue IMHUMN BIUSIHUS KHHEMATUYECKUM METOIOM.

9. Pa3zpaboTka (QyHKUMI AJig pelIeHHUs] TOJHOW CHUCTEMbl YpaBHEHUU IO
METOY IEPEMEILECHUI:

- BBOJI HCXOJTHBIX JTAHHBIX;

- (hopmupoBaHHEe MATPUIIBI KECTKOCTA aHCAMOJISI DJIEMEHTOB (BKJIIOYAET B

ce0s1 MOCTPOCHUE MAaTPHULIbI )KECTKOCTH JIEMEHTA);
- Y4eT KUHEMaTUYECKUX TPAHUYHBIX YCIIOBU;

- pellIeHHE CUCTEMBI YpPaBHEHUN (BBIYMCIICHUE MTEPEMEIICHUN );

- BbIUMCJICHUE YCUJIUH (BKIIIOYAET B ce€0s1 PYHKIUIO MOCTPOCHUS MATPHUIIBI
YCHIINI);
- BBIBOJI IIEPEMEILICHUN U YCUIIUH.

10. PaspaboTka (GYyHKIIMU, pEATU3YIOMEeH pEIICHUE IOJTHOW CHUCTEMBI
YPAaBHEHHM IO METOY CHJL.



5. Ilepeuenp wu3gaHUN, KOTOpPHIE PEKOMEHIYETCS MCIOJb30BaTh IpU

OCBOEHUU JUCHUILIUHBI (MOYJIA).

Ne
/
v

bubnuorpaduuec
KOE OTHMCaHuE

MecTto nocryna

1

KortoBuu A.B.
Pemenue 3agau
TEOPUH
YIPYrocTu
METOJIOM
KOHCYHBIX
snemMeHnToB / A.B.
KotoBuu. -
Mocksa : MI'TY
M. H.O.
baymana, 2012. -
106 c. - ISBN
978-5-7038-3567-
8.

https://ibooks.ru/bookshelf/386458/reading. - TekcT: BEKTPOHHBI.

[Manmomaukos, H.
H. CrpoutensHnas
Mexanuka / H. H.
TanomauKOB, P.
E.
Kpucrannuackui,
A. B. lapkos ;

nox pexpakuuen H.

H. [ITanomnHuKoB.

— 16-e u3n., crep.

— CaHnkr-
[TerepOypr :
Jlann, 2023. —
692 c. — ISBN
978-5-507-47191-
1. — TexkcrT :
ANEKTPOHHBIH //
Jlans :
AJIEKTPOHHO-
OnOnIMoTeUHas
CHCTEMA.

https://reader.lanbook.com/book/339038?Ims=b74cea5b8e3cac27f8fe3370
cac08712

Martsees, C. A.
OCHOBEI MeTO1A
KOHCYHBIX
DJICMCHTOB :

https://e.lanbook.com/book/407138




yuebHoe rmocodue
/ C. A. MarBees.
— 2-¢ u3N., uctp.
— Owmck :
CubA/1Y, 2023.
—65¢c. —
Tekcr :
AIIEKTPOHHBIN //
Jlaub :
ANEKTPOHHO-
OoubIMoTeyHast
cUcTeMa.

6. IlepedyeHb COBpPEeMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX W
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJB30BaThCS IPH
OCBOCHUU JUCHUILIUHBI (MOYJIA).

Odurmansueiit caiit PYT (MUUT) (https://www.miit.ru/).

Hayuno-texauueckas oudmmoreka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBarenbHas miatdopma «kOpaitt» (https://urait.ru/).

DneKTPOHHO-O0MOIMOTEeYHAs cucTema U371aTeIIbCTBA «JlaHb»

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

/. llepedyeHb  JHIEH3UOHHOTO U  CBOOOJHO  PacCHpPOCTPAHSIEMOIO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTLIIMHBI (MOTYJIs).

Microsoft Internet Explorer (vumm npyroii 6paysep).
Oneparnonnas cucrema Microsoft Windows.
Microsoft Office.

Cucrema aBTOMaTU3UPOBAHHOIO MPOeKTUpoBaHus Autocad.

8. OmmcaHue MaTepuUaJbHO-TEXHUYECKOW O0a3pl, HEOOXOJAMMOM IS
OCYIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTLTHHE (MOIYIIIO).

YueOHble ayIUTOPUU ISl MPOBEACHUS YUEOHBIX 3aHATHM, OCHAILCHHBIC
KOMITHIOTEPHOW TEXHUKOW M HaOOpaMu IEMOHCTPAIIMOHHOTO 000PY/I0BaHMUSI.

9. ®opMa NpoMEeKyTOUHOU aTTECTAIUU:

DK3aMeH B 6 cemecTpe.
3auer B 5, 7 cemecTpax.




Kypcosas padota B 5, 7 cemecTpax.

10. OtnieHOUYHBIE MaTEPUATTBI.

OueHOYHbIE MAaTEepUAIIbI, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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