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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

HensiMu 0CBOCHUS AUCLMIUIUHBI (MOJTYJIS) SBJISIOTCS:

- U3yYEHHE CTYJICHTaMU MPEJCTABICHUS O PACUETHOW CXEME PeaJTbHOTO
00BEKTa;

- U3y4YEHUE CTYIEHTaMH aJITOPUTMOB MOJIETUPOBAHUS pabOThI COOPYKEHHIA.

3aauamMu AUCHUTLIMHBI (MOTYJIs) SIBJISIFOTCS:

- OBJIaJICHUE HaBbIKAMHU COCTABIICHUS aITOPUTMOB U MPOTPaMM JJisi pacyeTa
MaTeMaTU4YECKUX MOJEIEH NHKECHEPHBIX COOPYKEHUN;

- (opMHUpOBaHHE HABBIKOB MCIOJB30BAHUS MPUKIATHBIX MPOrPAMMHBIX
CpeICTB U HH(POPMAIMOHHBIX TEXHOJOTUN, MTPUMEHSEMBbIX TMPU PEIICHUU
OCHOBHBIX MPO(ECCHOHATIBHBIX 33/1a4.

2. [InanupyemMsble pe3ybTaThl 00yUYeHHUS 10 AUCITUIUIMHE (MOIYJIIO).

Ilepeuenr ¢GopMUpyeMBIX pPE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
nporpamMmbl (KOMIIETEHLIUI) B pe3ysbTaTe 00yUYeHus Mo AUCUMIUINHE (MOIYIIO):

OIIK-1 - CiocoOeH npUMEHSTh €CTECTBEHHOHAYYHbIE U OOUIEMH)KEHEPHbIE
3HAHMSI, METOAbl MATEMATUYECKOTO aHAIN3a U MOJCIUPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIIEI0BaHUA B MPOGECcCUOHANBHON NeATEIbHOCTH;

IIK-1 - CrnocobeH yuyacTBOBaTh B HCCIIEIOBATEIBCKOW JEATCIBHOCTH B
00J1acTH COBEPUICHCTBOBAHUSA MH()OPMALIMOHHBIX CHCTEM.

OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOJaraeT, YTo Mo €ro pe3yJibraram
oOyuatoruiicst Oyier:

3HATH:
BBIYUCIIUTEIBHBIE  QJITOPUTMBI  TIO3BOJIIONIME MOJCIUPOBATH  PadOTY
MJIOCKUX CTEPAKHEBBIX CUCTEM

YMmeTh:
UCITOJIb30BaTh pPa3pa0OTaHHBIC AITOPUTMBI M NPOrpaMMBI IS pacyera
MJIOCKUX CTEPKHEBBIX CUCTEM

Baanern:
METOAUKOMN Mepexo/aa OT PeajbHOro 00hEKTA K paCUETHOU CXEeMe

3. O0beM TUCIUIUIUHBI (MOTYJIs).
3.1. O6mias Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO6miast TpyAOEMKOCTh IUCHUILTUHBI (MOAyJsi) coctaBiser 12 3.e. (432
aKaJeMHU4ecKuX yaca(oB).



3.2. O06bem pgucuUIUIMHBL (MOAYJsl) B (oOpMe KOHTAKTHOM paboThI
oOyyarmuxcsi ¢  MeJaroruueckuMu  paboTHUKaMd ©W  (WIM)  JIUIAMH,
IPUBJIEKAEMBIMH K peaiu3aluu o0pa3oBaTeNIbHOM MporpaMmbl Ha UHBIX YCIOBUSIX,
IIPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KonngectBo gacoB
Tun y4eOHbIX 3aHsITHI CemecTtp
Bcero

Ne5 | Ne6 | Ne7
KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCET0): 208 64 80 64
B ToMm uncie:
3aHsATHS JIEKIIMOHHOTO THUIIA 96 32 32 32
3aHsATHS CEMUHAPCKOTO THITA 112 | 32 48 32

3.3. O06beM UCHUIUIMHBI (MOIYJA) B (OpMEe CaMOCTOSITENIbHOM padOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIMXCA C
nearoruaeckuMu paboTHUKAMU U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aiiu
0o0pa3oBaTeNbHOM MpPOTrpaMMbl HA HWHBIX YCIOBHUSX, TMPH TPOBEIACHHUH
MIPOMEKYTOUHOM aTTeCTALIMK COCTaBIsAET 224 akaJeMUYeCKUX vaca (0OB).

3.4. [Ipu oOy4eHUY 110 UHANBUYyATBHOMY YU€OHOMY ILJIaHY, B TOM YHUCJIE TIPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJTHOCTBIO B (DOPME CaMOCTOSITEIbHON pabOoThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOW PabOThl 00ydaIOIMUXCs C MEAArorudecKuMu pabOTHUKAMHU U (WJTH)
JUIaMH, TIPUBJIEKAEMBIMU K peau3aiu o0pa3oBaTebHON MPOrpaMMbl Ha UHBIX
YCJHOBUSIX, IPU MPOBEJACHUU TPOMEKYTOUYHON aTTECTAIIUH.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIs).

4.1. 3aHATHA TEKIUOHHOTO THUIIA.

/ TemaTrka JTEKITMOHHBIX 3aHATHH / KPATKOE COJEPIKAHHE
n/m

1 O6H.[I/IC 3aMCYaHUs O MOJACIIMPOBAHUU MEXAHNYCCKUX CUCTEM
O6HII/I€ COOTHOLICHUSA MCKIY KJIACCUYECKOU M BBIUUCIUTEIBLHOMN CTpOHTCJ’ILHOﬁ Mmexanukoii. ITouarue

CUCTEMBI U CUCTECMHOI'O IMMOJAX0Ja MPUMEHUTEIBHO K CTep)KHeBOfI CHCTEMC. ypaBHeHI/Iﬂ PpaBHOBECHU.
[Moys3noBoii noaxox st opMUpPOBaHMST MATPULIBI ypAaBHEHHH paBHOBECHSI.

2 |llosmeMeHTHBIH MOIX0A (POPMUPOBAHHS MATPHUIBI YPAaBHEHUH paBHOBECHS

Martpura ypaBHeHHAH paBHOBECHUS IS IIAPHUPHOTO dJIEMEHTa. AJITOpUTM (HOPMHUPOBAHNS MATPHIIBI
YpaBHEHUI paBHOBECHSI ISl CTEPKHEBOU CUCTEMBI. [locTpoeHue JIMHUI BIUSAHUS [IPU UCTIOIb30BAHUU

YpaBHEHUI paBHOBECHS

3 FGOMeTpI/I‘leCKI/Ie YpaBHCHUS IJISA 3JICMCHTA
CBs3b TCOMETPHUUICCKUX U CTATUYCCKUX ypaBHCHI/Iﬁ (I[BOfICTBCHHOCTI; CTaTUYCCKOro U recOMETPpUICCKOTO

IIPOCTPAHCTB)




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

Du3NYECKUE YPaBHEHUS JI DJIEMEHTA U CTEPKHEBOW CUCTEMBI
[TocTpoeHre MOTHOI CHCTEMbI YpaBHEHH CTPOUTEIEHON MEXaHUKH. YUeT 3alaHHBIX Ae]opMariuii.
AJNTOpHUTM pacdeTa: BEIYHCICHHE YCUINH 1 IepeMeIleHUH

HpOFpaMMHaﬂ peam3anus pacucTa CTaTUICCKU OMPCACIIMMBIX IIAPHUPHBIX CTCPIKHCBBIX

CUCTEM
CTpyKTypa UCXOIHBIX JaHHBIX U aJITOPUTM MPOrPaMMHON pearu3aliy pacyeTa CTaTHUECKU OMpeIeTUMbIX
HIAPHUPHBIX CTEPIKHEBBIX CHCTEM

IToaxoapl K peMIEHUIO IMOJIHOW CUCTEMBI YPABHEHUI
CMenIaHHbIA METOT

[Tonmyuyenue Gpopmyi, MO KOTOPHIM BBIYUCISIOTCS KOA(PPHUIUEHTH MATPULIBI dKECTKOCTH

[IapHUPHOI'O JICMCHTA.
AnropuT™M IporpaMMHON peanusanuu
[ToseMeHTHBIH TOAX0A K (POPMUPOBAHHIO MAaTPHIIBI )KECTKOCTH aHCaMOJIs SJIEMEHTOB

AJIrOpUTM y4eTa KHHEMAaTHYECKUX FPAHUYHBIX YCIOBHI
Pazpabotka ncxomHoi HHGOPMALINN U AITOPUTMA MIPOTPAMMHON pearn3aliii

Meton cun
Perienre moIHON CUCTEMBI ypaBHCHI/Iﬁ CT];)OHTCJILHOI)‘I MCXAaHUKHU 1O METOAY CUIT

10

HOCTpOCHI/IC MaTpHIbI ) KECCTKOCTU IAJIA CTCPIKHA 06]].[61“0 IMOJIOKCHHA C ) KCCTKUMU Y3JIaMU
[MocTpoeHre MaTpUIIBI JKECTKOCTH JJISI CTEPIKHS OOIIETo MOJI0KEHHS C XKECTKUMHU Y31aMu (IIeCTh
cTeneHeil cBo60/Ibl) C HCIIOIB30BAaHUEM ITOJIHOM CHCTEMBI ypaBHEeHUH. [locTpoeHne MaTpHIIBI )KECTKOCTH
9JIEMEHTA C UCTOJIb30BAHUEM TaOJIMYHBIX JITIOP MOMEHTOB M3 Kypca KJIacCHYeCKOi CTPOUTEIbHON
MEXaHUKU.

11

CBsi3p MEX]y IEpEMEIICHUSIMU B MECTHOU U TJ100aIbHON CUCTEMaxX KOOPAUHAT

CBs3b MCIKAY NEPEMCUICHUAMU B MECTHOM U II00aIbHOM cCHCTEMaX KOOpAUHAT. CucreMHEBII noaxona K
MOCTPOCHUIO MATPHUILIBI JKECTKOCTHU CTCPIKHS 0611161"0 TOJIOKCHUS: TCPCXOJ OT MATPHUILIBI )KECTKOCTHU B
MECTHOU CUCTEME KOOpAUHAT K MaTpHUIIC )KECTKOCTU B rio0aapHOM CUCTEME KoopAuHAT.

12

ANTOpPUTM MIPOTPaMMHOM peanu3aiiy MOCTPOSHHSI MATPHUIIBI )KECTKOCTH dIIEMEHTa
0OOIIIET0 TOJIOKEHUS.

[MocTpoeHue anropurma NpOrpaMMHON peai3aluy NOCTPOSHHS MaTPHUIIBI JKECTKOCTH DJIEMEHTa O0IIero
ITIOJIOXKCHUS.

OreHKa TPYAOEMKOCTH aNTrOpUTMA.

13

HOCTpOCHI/Ie MaTpUulbl )KCCTKOCTU AJIA 3JICMCHTA C IIAThIO CTCIICHAMU CB06OI[I:>I
[TocTpoeHue MAaTPHIIBI AKECTKOCTH IJIS SJIEMEHTA C TATHEO CTENEHSIMH CBOOOIBI B MECTHO# CHCTEME
KOOP/MHAT.

AJNTOPUTM BBIYUCIICHUS YCHIHMH MO H3BECTHBIM MEPEMEIICHUSM.

14

VYuer ynpyroro OCHOBaHHs.

Mopnens Bunkiepa. [TocTpoeHre MaTpHIIBI )KECTKOCTH VIS SJIEMEHTa Ha YIPYTOM OCHOBaHUH
(mpubmIKeHHast MOIeNb). TeCTOBBIC IPUMEPHI.

VYuer ynpyroro oCHOBaHHUS

15

MonenupoBaHue paboThl penbca
MO,HeJ'II/IPOBaHI/IC pa6OTLI peiibCa € UCIIOJb30BAHNUEM IJICMCHTA HpH6J’IH)KeHHOI>i MOJ€JIM Ha BUHKJICPOBCKOM
OCHOBaHHH.

16

[TocTpoeHre MaTPHIIBI )KECTKOCTH CTEPIKHEBBIX AJIEMEHTOB 110 JU(dEpPCHIIHATEHOMY
YPaBHEHUIO

[MocTpoeHre MaTPUIIBI IKECTKOCTH CTEPIKHEBBIX AIEMEHTOB 10 JuddepeHnnatsHOMy YpaBHEHHUIO Ha
MpUMeEpe CTEPIKHsI PabOTAIOIIEro Ha pacTshKeHue — cxkarue. [locTpoeHne MaTPHIIbI JKECTKOCTH JIEMEHTA
Ha BHHKIIEPOBCKOM OCHOBAHHH (TOYHASI MOJICIb)




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

17

VYuer BIUsIHUA MPOJOJILHOM CUIIBI HA TOTIEPEYHBIEC MEPEMENIECHUS

Y4er BIUSHUS IPOIOIBHON CHIIBI Ha MTOTIEPEYHBIE TepeMenIeHus (TIPOI0IEHO-TIONIEPEYHBIN H3THO).
[TocTpoeHne MaTpUIIBI KECTKOCTH NpUOIIKeHHOI Moaeny. [locTpoeHne MaTpHIBI )KECTKOCTH TOYHOM
MOJIeIH 10 AU PepeHIINaIbPHOMY YPaBHEHHIO. AJITOPUTM ITPOTPaMMHON pealtn3aini. AJITOpUTM
BBIYHCIIEHHSI KpUTHUECKOTO MTapaMeTpa Harpy3Ku.

18

Pemenne muddepeHIMaNbHBIX YpaBHEHUN
JluneitHoe 0THOPOAHOE YpaBHEHHE 2-TO MOPAIKA C TOCTOSTHHBIMU K03 duitnentamu. JlnaeitHOE
HEOJHOPOAHOE ypaBHEHHE 2-TO MOPAIKA C MOCTOSTHHBIMU K03 purimenTaMu

19

[IpeobpazoBanue Jlamnaca
[Mpumenenne npeodpazoBanms Jlamiaca K penieHn0 OOBIKHOBEHHBIX MU GEepeHINaIbHBIX YPaBHEHUH C
Ha4YaJIbHbIMU YCIIOBUAMU

20

['unepGonnueckue GyHKIUH
I'eomeTpHrueckoe onpeeneHue, CBsi3b ¢ TPHIOHOMETPUYECKUMU (QYHKIMAME. BakHble ToXIecTBa

21

BriBog muddepeHmanbHbIX ypaBHEHHH 17151 0aIKu, OaJku Ha yIPyroM OCHOBaHHH, IPU

rapMOHUYECKHUX KOJICOAHUSAX U MPHU MTPOI0JIHBHO-TTONIEPEUHOM U3THOE
IIpoctas 6anka. banka Ha ynpyrom ocHoBaHUH. banka rnpu rapMoHHYecknx Konebanusx. baika B
YCIIOBUSIX TIPOIOJIEHO-TIOTIEPEYHOTO M3TrHoa

22

HpI/IMepBI MMOCTPOCHUS SIIOP B Oankax IIpU pa3JIMYHBIX YCIIOBUAX

PaBHOMepHO pacnpesieneHHast Harpy3Ka 1o Bceil JuInHe Oayiku, pacnpe/ieieHHas Harpy3Ka Ha JIeBOH
HOJIOBUHE Oallky, COCPEAOTOUEHHAs! CUJIA, COCPEOTOUEHHBII MOMEHT, 1BE COCPEIOTOUEHHbIE CUIIBL,
BpE3aHHbII MIapHUP, Oalika Ha CIUIOLNTHOM BUHKIIEPOBCKOM YIIPYTrOM OCHOBaHUH

23

banka mpu rapMoHHNYECKHX KOJeOaHUSIX, PACTAHYTO-U30THyTas 0ajka, CKaTo-U30rHyTas
Oanka

Pacuer 6axxu nmpu rapMOHNYECKUX KOICOAHUSX.

Pacuer pacTsHyTO-M30THYTOH OaNKH.

Pacuer c)xaTo-n30rHyTO OaIKy.

24

OnpeﬂeneHHe KPUTHYCCKUX CHIT
ANropuT™ ONpeAesIeHuss KPUTUUECKUX CUJI U €TO peanu3alus.

25

OmnpeneneHne 4acToT COOCTBEHHBIX KOJeOaHUi
ATNTOPUTM OTIpeIeTICHNS 9aCTOT COOCTBEHHBIX KOJICOAHUH U €T0 paeu3alis.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paOOThI

n/m

HaumenoBanue 1abopatopHbIX paboT / KpaTKoe CoIepKaHne

O6H_[I/Ie COOTHOLICHUA MCIKIY KJIACCUUYECKOM U BBIYMCIUTEIBHOMN CTpOHTGJ’ILHOfI

MEXaHUKOM.

OO011Me COOTHOLIEHUS MEXYy KJIACCHYECKOW M BBIYUCIIUTEIBHON CTPOUTEIILHON MEXaHUKOM.
IloHsATHE CHUCTEMBI U CUCTEMHOTO noaxoja mNMpuMEHUTEIILHO K CTep)KHeBOI‘/II CHUCTEMC.
YpaBHeHUs paBHOBECHS.

[Moy3noBoit noaxox st opMUpOBaHKS MATPUIIBI ypaBHEHHI paBHOBECHSI.

Anropum HOpMUPOBAHKS MaTPHIIBl yPaBHEHUH PaBHOBECHS ISl IIAPHUPHOTO JIEMEHTA.
Marpuna ypaBHeHHI paBHOBECHUS JUIS IIAPHUPHOTO SJIEMEHTA.

Axroput™ (HopMHpOBaHUS MAaTPHULIBI yPaBHEHUI PABHOBECHS [UISl CTEP)KHEBON CHCTEMBI.

[MocTpoeHue TMHNI BIMSHUS ITPY KCIOIB30BAaHUH YPaBHEHHH paBHOBECHS




HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoaepKaHue

CBs3b TEOMETPUYECKUX M CTATUYECKUX YPABHEHUM.
CBs13b TEOMETPUIECCKUX U CTATHICCKUX ypaBHeHI/IﬁI HBOﬁCTBCHHOCTL CTaTUYECKOTO0 U TEOMETPUIECKOTO
npoctpanctB. [Ipumepsl pacuera

HOCTpOCHI/IC MOJHOM CHCTEMBI ypaBHeHI/Iﬁ CTpOHTCJ’ILHOfI MCXaHHUKH.
VYuer 3a1aHHBIX JePOpMAITHii.
AJNTOpUTM pacyeTa: BRIYMCICHUE YCHIUI U IIepeMeleHUH

IIporpamMmHas peanusanys pacyeTa CTaTUYECKU ONPEAEIUMBIX HIAPHUPHBIX CTEPHKHEBBIX

CHCTEM
I/IBY‘IGHI/IG CTPYKTYPbI HCXOAHBIX JAaHHBIX U aJITOPUTMaA HpOl"paMMHOﬁ peaim3annu pacdyeTa CTaTHICCKU
OMpPEACINMBIX IAPHUPHBIX CTECPIKHEBBIX CUCTEM

CMellaHHbBII METO
CMeHIaHHLIﬁ METOA: U3YUCHUC CTPYKTYPhI UCXOAHBIX JaHHBIX U aJITOPUTMa pCcaiu3allnu.

®opMyIibl U1 BBIYUCICHHUS KOA(PGHUIIMEHTOB MAaTPHUIIBI )KECTKOCTH IIAPHUPHOTO

OJICMCHTA.

IMomydenne popmyIt, IO KOTOPEIM BBIYUCIIAIOTCA KOI(GOHUIIMEHTH MaTPHUIIBI AKECTKOCTH IIAPHUPHOTO
JJIEMEHTA.

AJNTOpPHUTM IIPOTPaMMHON peaTi3anim.

Brraucnenue KO3(I)(I)I/ILII/ICHTOB MaTpulbl JKECTKOCTU ITAPHUPHOI'O JICMCHTA.
Pa3paboTka ncxoaHoi MHGOPMAIUH U alNrOpUTMa IIPOrpaMMHOI peann3ayun

Merton cun
DopMyJIbI 7151 pacdyeTa U aIrOPUTM METOAA

10

HOCTpO@HI/Ie MaTpHIBbI dKECTKOCTU AJIA CTCPIKHA O6I].[CFO ITOJIOKCHHUSA C KCCTKUMH

y3JIaMH.
[TocTpoeHue MaTpHUIIBI )KECTKOCTH JJISI CTEP>KHS OOIIETo MOJI0XKEHHS C )KECTKUMH Y371aMH (IIeCTh
cTerieHel cBo0OIbI) C MCIOJIB30BAHUEM ITOJTHON CHCTEMBI YPaBHEHHH.

ITocTpoeHue MaTPHUIIBI AKECTKOCTH SIIEMEHTA C UCIIONb30BaHUEM TaOIMYHBIX JMI0OP MOMEHTOB U3 Kypca
KJIACCUYECKOH CTPOUTEIBbHOI MEXaHHUKH.

11

CBs13p MEX]ly IEPEMEIIECHNUSIMH B MECTHON U T7100aIbHON CUCTEMAX KOOPAMHAT.
CBsI3b MEX/y NIepeMelICHUSIMHI B MECTHOI U rII00ANIbHOM CUCTEMaX KOOPJHHAT.

CucTeMHBIN NOAX0 K HOCTPOSHHUIO MATPHUIIBI )KECTKOCTH CTEPKHSI OOIETO MOT0KEHHS: TIEPEXOJT OT
MaTpPHIBI )KECTKOCTH B MECTHOH CHCTEME KOOPAWHAT K MAaTPHUIIE )KECTKOCTHU B INI0OATIBHON CHCTEME
KOOpAMHAT.

12

AJ'IFOpI/ITM IMOCTPOCHUA MATPUILIBI )KCCTKOCTU IJICMCHTA 06mero ITOJIOKCHU A
AJIFOpI/ITM HpOFpaMMHOﬁ peanusanuu NOCTPOCHUA MAaTPHULIbI )KCCTKOCTH 3JIEMCHTA 00IIIET0 TOJOKEHUS

13

ManI/IIIa KECTKOCTH JJId 9JICMCHTA C IIATBIO CTCIICHAMU CBO6OIII)I B MECTHOM CHCTEME

KOOp/MHAT.
[TocTpoeHue MaTpHIIBl )KECTKOCTH JJISl DJIEMEHTA C TMATHIO CTENEHIMHU CBOOOIBI B MECTHOM cHCTEME
KOOpAWHAT.

14

AJ'IFOpI/ITM BBIYMCIICHUA YCI/IJ'II/Iﬁ 110 U3BCCTHBIM IEPCMCILICHUAM.
I/I3yquI/Ie AJIroOpuTMa BbIYUCIICHUS YCI/IJII/Iﬁ 110 U3BECTHBIM IICPEMCIICHUAM Ha ITpUMEPAX.

15

Yuer ynpyroro OCHOBaHHs.

VYuer ynpyroro oCHOBaHus.

Mogens Bunkiepa.

[TocTpoeHne MaTpHIIBI JKECTKOCTH JUIS JIEMEHTA Ha YIIPYTOM OCHOBAaHHUH (TIPUOIIDKEHHAS MOJIEIB).
TectoBbie TPUMEPHI.

16

MopenupoBaHue pabOTHI perbca.
MO,HeJ'IPIpOBaHI/IC pa60T1,1 peiibCa € UCIIOJIb30BAHNUEM IJIECMCHTA HpH6J’IH)KeHHOI>i MOJ€JIM Ha BUHKJIICPOBCKOM
OCHOBaHUU.




n/n

HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoaepKaHue

17

HOCTpOGHI/Ie MaTpHIbI XKKECTKOCTU CTECPIKHEBBIX 3JICMCHTOB.

ITocTpoeHne MaTpUIIBI KECTKOCTH CTEPKHEBBIX MJIEMEHTOB 110 Ju(dhepeHnnarsHoMy YpaBHEHHIO Ha
IIpUMeEpEe CTEPKHS PabOTAIOIIEro Ha PacTsDKEHNE — CXKATHE.

ITocTpoeHne MaTpUIIBI JKECTKOCTH I€MEHTA Ha BUHKJIEPOBCKOM OCHOBAHUU (TOYHAs MOJIEJb)

18

VYuer BAusHUA MPOJOIBHON CHIIBI Ha MONIEpEYHbIE NepeMelieHus (IIPo10JIbHO-

MOTIEPEYHBIN U3THO0).

Y4eT BIUAHUS IPOJOIBHON CHIIBI Ha MTOTIEPEYHBIE TePEeMENICHUs (IIPOI0IbHO-TIONEPEUHBIN U3THO).
[TocTpoeHre MaTpHIIBI JKECTKOCTH MPHOIMKEHHOW MOJEIH.

ITocTpoeHne MaTpUIIBl KECTKOCTH TOYHON Mozenu 1o quddepeHnnanrsHoOMy YpaBHEHHIO.
AJNTOpPHUTM IIPOTPAMMHON peaTi3ani.

AJNTOpHUTM BBIYHCIEHHUS KPUTHYECKOTO ITapaMeTpa Harpy3Ku.

19

Jlunelinble ypaBHEHHUE 2-TO MOPSAJIKA C MOCTOSIHHBIMU KO3 PUIMEHTAMU: BUIBI U

MCTOABI pCHICHUS.
JluneitHOE OJJTHOPOJHOE YpaBHEHHE 2-TO MOPSAKA C TOCTOSHHBIMU KO3 dUIIMeHTaM .
JluHeitHOE HEOTHOPOIHOE YPaBHEHHUE 2-TO MOPSIIKA C TIOCTOSIHHBIME KO3 DHUIINEHTAMH.

20

Bunel Harpy3ku Ha Oanky.

PaBHOMEpHO pacmpeneneHHas Harpy3Ka I10 BCel AIiHe OaKu, pacrpeesieHHas Harpy3Ka Ha JIEBOH
MIOJIOBHHE OAJIKH, COCPEIOTOUCHHAS CHJIA, COCPEAOTOUEHHBI MOMEHT, IB€ COCPEIOTOUECHHBIE CHIIH,
BPE3aHHBIH MIapHUP, Oallka Ha CIUIONTHOM BHHKJIEPOBCKOM YIIPYTOM OCHOBAHUH

21

banka IIpUu rapMOHHUYCCKUX KOJIEOAHUSX.
banka npu rapMoHHYeCKUX KOJIe0aHUsX, PACTSIHYTO-N30THYTas Oalika, C)KaTo-M30THYTast OajiKa

22

Omnpenenenne KPUTHUECKUX CHUIT
OmnpeneneHne KPUTHIECKAX CHIL: AITOPHTM

23

Ompenenenne 4acTOT COOCTBEHHBIX KoJIeOaHUH
Omnpenenenne yacToT cOOCTBEHHBIX KOJIeOaHui: (POPMYIIBI M JITOPUTM pacyera.

4.3. CamocrosTenbHas paboTa 00yJaronmxcs.

n/m

Bun camocrositensHOM paboTh

N3yueHne qONOIHUTENBHON JTUTEPATYPHI.

IIoaroroBka k MPAKTUYCCKUM 3aHATUAM.

Brinonnenue KkypcoBoid paOoTBhI.

Brimonaenue pacuetHo-rpaduueckoi padoThI.

HO)IFOTOBKa K HpOMe)I(YTOHHOﬁ aTTeCTal .

| O] | W N|

[ToaroroBka k TeKyIiemMy KOHTPOJIIO.

(puc.

4.4. ITpumepHbIi IEpEYEHb TEM BHJIOB PadbOT

1. ITpumepHBIi IEpEUeHb TEM pacdyeTHO-Tpaduueckux padboT
C ucnonp3zoBanueM nporpammsl «KaTpan» BBITOJIHUTE pacd€T KOHCTPYKLIUU
I[10 BAPUAHTY), cdopmupoBaHHON Ui NPOU3BOJIBHOTO Habopa

apameTpoB.



Ha skpaHn BbIBecTH: pacu€THyIO cxemy, ne(QOpMUPOBAaHHYIO CXEMY, SITIOPHI
MOMEHTOB U MOTEPEUHBIX CHUII.

Ha nedopmupoBanHOil cxeme mMoKazaTh BEIWYMHY MaKCUMAaJIbHOTO
MEPEMENICHHS OJTHOTO U3 y3JI0B KOHCTPYKIIHH.

Xapakrepuctuku matepuana: E=2.0e6, G=1.0e5;

KecTkocTHBIE XapaKTepUCTUKU (HOPMUPOBATH CIETYIOIIUM 00Pa30M:
[Tnomane nonepeunoro ceueHus:: F=NO+Nx;

Mowment unepuuu: J =N6*1000+Nx;

I'ne NG - HoMep BapuaHTa

N3k — HOMEp KECTKOCTH (CM. PUC. TIO BAPUAHTY)

2. [IpumepHBIii IepedeHb TEM KypCOBBIX padoT
Bce 3aganus BEIMOMHSAIOTCS MO0 UHIWBUIYAIbHOMY BapUaHTY.

1. AnroputM u mnporpammHas peanu3anus (HOPMUPOBAHUS MATPUIIBI
YPaBHEHUU PAaBHOBECHS.
2. ITocTpoeHue TUHUMN BIHUSHUSL.

3. Pazpaborka (yHKUMH pelIeHuss TOJTHONW CHUCTEMBbl YpaBHEHHM s
CTATUYECKH ONPEIEITMMON CUCTEMBI:
- BBOJ UICXO/JIHBIX JTaHHBIX;

- (opmupoBaHue MaTpUIIbl YPAaBHEHHU PAaBHOBECHS,

- TPAHCIIOHUPOBAHUE MATPHULIbI YPABHEHUI PABHOBECHS,
- BBIUUCIICHUE YCHIUH (PELICHUE CHCTEMbI YPaBHCHHA);
- BBIUUCIICHHE epopMaliuii;

- Ie4aTh Pe3yJIbTATOB.

4. Pa3paboTka (YHKIIUN peHIeHUs] TOJTHOW CHUCTEMBI ypaBHEHHH IS
CTaTUYECKH OMPEACITUMON CUCTEMBI:
- BBOJI UCXOJIHBIX JJAHHBIX;

- (opmupoBaHUEe MaTpUIIBl YPABHEHHUI PAaBHOBECHS,

- TPAHCIIOHUPOBAHHUE MATPULIbI YPAaBHEHUI PaBHOBECHS;
- BBIUMCIICHHE YCWINN (pElIeHNEe CUCTEMbl YPABHEHUN );
- BBIYUCIICHHE iepopManuii;

- BBIYUCJICHHE TTEpEMEIIEHUH Y3II0B;

- [1Ie4aTh Pe3yJIbTaTOB.



5. Penrenne TeCTOBBIX U HHAWBUIYAJIbHBIX 3a/1a4 Ha CUJIOBOC BO3I[€I\/JICTBI/IC.

6. PelieHue TECTOBBIX M MHAMBUAYAIBHBIX 3aJad Ha TEMIEpaTypHOE
BO3JIEUCTBHE.
7. IlocTpoeHure JIMHUN BIUSHUS CTATUYECKUM METOJIOM.

8. [TocTpoeHue TMHMUI BIUSIHUSA KUHEMATHYECKUM METOOM.

9. Pa3paboTka (yHKIMI O pelIeHHus MOJTHOW CHCTEMbl ypaBHEHHI IO
METOAY MEePEMEIICHUM:

- BBOJI ICXO/IHBIX JJAHHBIX;

- (hopMuUpOBaHKE MATPUIBI KECTKOCTU aHCAMOJIs AJIEMEHTOB (BKIIIOYAET B

ceos IMOCTPOCHHUC MAaTPHUIbI )KECTKOCTHU C-)J'IGMGHTEI);
- YUCT KHHCMATUYICCKUX I'PAHUYHBIX YCHOBHﬁ;

- pelIeHre CUCTEMbl YpaBHEHUH (BBIUMCICHUE TIEPEMEILICHUN );

- BBIUMCIICHUE YCWIHNH (BKIIOYaeT B ce0si (PYHKIUIO MOCTPOCHUS] MATPHIIBI
yCUIIUR);
- BBIBO/JI [IEPEMELICHHUIN U YCUJIUN.

10. Pa3pabGotka ¢yHKIUH, pealu3ylolmeld perieHrue TMOTHON CUCTEMBI
YPAaBHEHUN IO METOLY CHUJIL.

5. llepeuenb wu3NaHMI, KOTOpPbIE PEKOMEHAYETCS UCIOIb30BaTh MPHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIST).

Ne
n/ bubamorpagirice Mecro nocryna
i KO€ OIMCaHue
1 | Korosuu A.B. https://ibooks.ru/bookshelf/386458/reading. - TekcT: AMEKTPOHHBIN.
Pemenue 3agau
TEeOpuun
YIPYTOCTH
METOJIOM
KOHEYHBIX

anemeHToB / A.B.
KotoBwnu. -
Mocksa : MI'TY
M. H.O.
baymana, 2012. -
106 c. - ISBN
978-5-7038-3567-
8

2 | IMamommnukos, H. | https://reader.lanbook.com/book/339038?Ims=b74cea5h8e3cac27f8fe3370
H. Crpoutensuas | €ac08712

Mexanuka / H. H.




IIamomiaukos, P.
E.
Kpucranunckuit,
A. B. Jlapkos ;
noj peaakuueit H.
H. IllanomHuKoB.
— 16-e u3n., crep.
— CaHkT-
[TetepOypr :
Jlanp, 2023. —
692 c. — ISBN
978-5-507-47191-
1.

3 | Martsees, C. A. https://e.lanbook.com/book/407138
OCHOBBI METOIA

KOHEYHBIX
3JICMEHTOB :
yueOHoe rnocobue
/ C. A. MarBees.
— 2-€ U3., uCTp.
— OMCK :
CubAJIN, 2023.
—65c.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HCIIOJIB30BAThCS IIPH
OCBOCHHH JTUCIUTLTUHBI (MOYJIs).

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

Hayuno-rexanueckas oudmuoreka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBarenbhas mwatdhopma «kOpaitr» (https://urait.ru/).

DIIEKTPOHHO-OUOIMOTEUHAS cucrema U3/1aTelIbCTBA «JlaHb»

(http://e.lanbook.com/).
DNeKTpOHHO-0MOImoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

7. llepeueHb  JNHIIEH3UOHHOTO W  CBOOOJHO  PACIPOCTPAHSIEMOTO
IpOrpaMMHOr0 OOECIEUYEeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHUSI TUCIUTLTAHBI (MOTYJIS).

Microsoft Internet Explorer (uiiu npyroi 6paysep).
Omnepanuonnas cucrema Microsoft Windows.
Microsoft Office.

CucremMa aBTOMaTH3UPOBAHHOTO MTPOCKTUpOBaHus Autocad.



8. Omnmcanne MaTepUaTbHO-TEXHUYECKOW 0aspl, HEOOXOAMMOW st
OCYIIECTBICHUST 00pa30BaTEIHLHOTO TIPOIIecca MO MUCIUTLTHHE (MOIYIIIO).

YyeOHble ayIUTOpUM JUIsl MPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAILEHHBIC
KOMITBIOTEPHON TEXHUKON ¥ HAOOpaMu IEMOHCTPAITMOHHOTO 000PYy/10BaHMUS.

9. ®opma MpOMEKYTOUHOMN aTTECTAIIUMU:

DKk3ameH B 6 ceMecTpe.
3auer B 5, 7 ceMecTpax.
Kypcogas pabora B 5, 7 cemecTpax.

10. OuieHOUHBIE MAaTEpUATIBI.

OueHoOYHbIE MaTepUaJIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUYHON
aTTeCTally, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAJIBHBIM HOPMATUBHBIM
aktom PYT (MUNT).
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3asenyrommii kaheapori CAIIBC N.B. Hecteposn

[Ipeacenarens yueOHO-METOIUIECKOM
KOMUCCUHU M.®. I'ycpkoBa



