MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS), \
KaK KOMIIOHEHT 06paBOBaT€JIhHOﬁ [porpaMmbI
BBICILIETO 06paSOBaHHﬂ - IpOrpamMmabl 6aKaJIaBpwaTa
0 HaNpaBJICHHIO IOATOTOBKI
09.03.01 MupopmaTrKa 1 BHIUUCIUTEIbHAS TEXHUKA,
YTBEPXKJICHHOH nepBbIM rpopekropom PYT (MUIT)
Tumonunsim B.C.

NG J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

MOIICJ]HpOBaHHe MEXaHHYECCKHUX CUCTEM

Hanpagnenue noarotoBku: 09.03.01 HWudopmaTuka u BBIYUCIHUTEIbHAS
TEeXHHUKA
Hanpasnennocts (mpodpuns):  Cucrembl ABTOMATU3UPOBAHHOTO
MPOEKTUPOBAHUS
dopma 00ydeHUSI: Ounas
N

PaGouast mporpaMma JUCIUIIINHEL (MOLYIIS) B BUZIE
JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHa U3 eIMHON
KOPIOPATHBHOM HH(POPMAIIMOHHOI CHCTEMBI YIIPaBJICHHS
YHHUBEPCHTETOM M COOTBETCTBYET OPUTHHAILY

IIpocTas snexTpoHHas moanucs, Beitannas PYT (MUUT)
ID nmoamucu: 2899
IMoxmucan: 3aBenyromuii kadenpoit Hectepos MBan
Brnagumuposny
Jlara: 08.02.2022




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[{easMu OCBOCHUS TUCIMILIAHBI (MOYJIS) SIBJISTFOTCS:

- U3YYCHHE CTYyJCHTaMH TPEJCTABICHUS O PACUCTHOU CXEME PeaTbHOTO
00BEKTA;

- U3y4YeHUE CTYyICHTAMH aJITOPUTMOB MOJICITUPOBAHUS paOOTHI COOPYKCHHM.

3agayamMu JUCIUTIIAHBI (MOIYJIs) SIBIISTFOTCS

- OBJIQJICHHE HAaBBIKAMH COCTABJICHHS aJITOPUTMOB U MPOTPaMM I pacuera
MaTEMaTHYCCKUX MOJIeNIeH HHKCHEPHBIX COOPYKCHUM;

- (opMHUpOBaHHE HABBHIKOB HCIIOJIb30BAaHUS MPUKIAIHBIX POrPAMMHBIX
CpencTB W WH(POPMAIMOHHBIX TEXHOJOTHHA, TPUMEHSEMBIX TPU PEIICHUH
OCHOBHBIX TIPO(heCCHOHATBHBIX 3a]1a4.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIIMHE (MOYIIIO).

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-1 - CriocoOeH NpUMEHATh €CTECTBEHHOHAYYHBIE M OOICHHKEHEPHBIS
3HAHUS, METObl MATEMATUYECKOTO aHAIN3a U MOJCIIMPOBAHUS, TECOPETUUECCKOTO U
AKCIIEPUMEHTAJILHOT'O MCCIICAOBaHUS B MPo(ecCHOHAIBLHON ACATeIbHOCTH;

IIK-1 - CnocobeH yuyacTBOBaTh B HCCIIEAOBATEILCKOM JIESITEIHBHOCTH B
00J1aCTH COBEPIIIEHCTBOBAHMSI HH(POPMAITMOHHBIX CHCTEM.

OOGy4eHwue Mo JUCUUIUIUHE (MOIYJIIO) MPENOJaraeT, 4YTo Mo €ro pe3ybTaTam
oOyyJarommuiicst Oyier:

3HAaTh:
BBIYUCIUTEIbHBIE  QJITOPUTMBI  TTO3BOJISIFONIIME  MOJACIHPOBATH  PabOTy
IJIOCKUX CTEPKHEBBIX CHCTEM

YMerh:
UCIIOJIB30BaTh pa3pabOTaHHBIE aJITOPUTMBI M MpPOrpaMMbl JJIS pacuera
MJIOCKUX CTEPKHEBBIX CUCTEM

Baagerts:
METOJMKOM Mepexoja OT pealbHOro 00BbEKTa K PaCUCTHOM cXeMe

3. O0beM AUCIUTUTMHBI (MOJTYJIS).

3.1. O6uias Tpy10€MKOCTb JTUCHUTIUIUHBI (MOIYJIA).

OO6mast TpyIOEMKOCTh JUCHMIUIMHBI (MOJayJisi) coctaBisier 14 3.e. (504
aKaJIeMUYEeCKUX yaca(oB).



3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOM paboThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu HW  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMH K pean3aiuy 00pa3oBaTeIbHON MpOTrpaMMbl Ha UHBIX YCIOBHSIX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KommuectBo yacos

Tun yueOHBIX 3aHATUI Cemectp
Bcero
No5 Ne6 No7 No8

K

OHTaK“THa}I paboTa Ipu MpOBEICHUN YIEOHBIX 992 89 74 84 59
3aHATHH (BCETO):
B Tom uncne:
3aHATHA JIEKIUOHHOI'O TUIA 122 32 30 34 26
3aHATHS CEMUHAPCKOIO TUIA 170 50 44 50 26

3.3. O06beM aucHMIUIMHBL (MOAYJsl) B (popMe CaMOCTOATENIbHOU pPabOThI
oOyuaromuxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOydYarolmuxcs C
MearoruIecKuMU pabOTHUKAMHK U (WJTH) JTUIIaMU, TIPUBJICKAEMBIMH K peaTu3aIliu
oOpa3oBaTenpHON TporpaMMbl  HA HWHBIX YCIOBHSAX, TP  IPOBEIACHHUH
IPOMEKYTOYHOM aTTecTalnu cocTapisieT 212 akageMmuyeckux vaca (0OB).

3.4. Ilpu 00y4yeHnH 0 MHANBUAYAIBHOMY Y4€OHOMY IJIaHY, B TOM YHUCIIE IIPH
YCKOPEHHOM O0y4e€HHUH, 00bEeM NUCIUIUIMHBI (MOIYJIs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSITENbHON padOThl 00yYaroOIUXCs, a TAKKe B (hopme
KOHTAKTHOU pabOThl 00Yy4YarOIIUXCSl C MEJarornyecKuMu pabOTHUKaMU U (WJIN)
JULAMH, MPUBJIEKAEMBIMU K peaiM3aluy 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSAX, IPH POBEAEHUHU IIPOMEXKYTOYHOM aTTECTALINN.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 O6H_[I/IC 3aMCUYaHUA O MOJACIIMPOBAHUN MEXAHUYCCKUX CUCTCM

OO011He COOTHOIIEHUS MEXK/Ty KIACCHYECKOH M BEIYUCIUTEIFHON CTPOUTENHHON Mexannkoii. [Tonsatue
CHUCTEMBI U CUCTEMHOT'O TOAX0Aa MIPUMEHUTECIIBHO K CTep)KHeBOI\/’I CHCTEMC. ypaBHeHI/IH PpaBHOBECHA.
IToy3moBoit moaxon it GOPMHUPOBAHUS MATPHUITEI YPaBHEHUH PAaBHOBECHSI.

2 |[TosnemenTHBIN OaX01 HOPMUPOBAHKS MATPUIIBl YPABHEHU paBHOBECHS

Marpuna ypaBHEHHH paBHOBECHUS JUIsl IIAPHUPHOTO dJIEMEHTa. ANTOPUTM (POPMUPOBAHUSI MATPHLIBI




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

YpaBHEHHUI paBHOBECHS ISl CTEPKHEBOM cucTeMbl. [locTpoeHye TMHUM BIMSHUSA IPU UCTIONb30BAHUU
ypaBHEHUH paBHOBECHUS

FGOMeTpI/ILIeCKI/IC YpaBHCHUA I 3JIEMCHTA
CBsI3b F€OMETPUUECKUX U CTATHUECKUX ypaBHEHUH (JBONCTBEHHOCTh CTATUYECKOT0 U T€OMETPUIECKOTO
MPOCTPAHCTB)

Du3nyeCcKue ypaBHEHHUS JJISI JIEMEHTA U CTEPKHEBOU CUCTEMBI
ITocTpoeHre MOTHOM CHCTEMBI YpaBHEHHH CTPOUTEIEHOW MEXaHUKH. YUeT 3alaHHBIX Ae(opMartuii.
AJNTOpUTM pacdera: BHIYUCICHNE YCHINI U IepeMeIeHUN

[IporpamMHas peanusanus pacyera CTaTU4ECKU ONPEAEIMMBIX IIAPHUPHBIX CTEPKHEBBIX
cucreM

CprKTypa HUCXOJHBIX JAaHHBIX U aJITOPUTM HpOl"paMMHOfI pcajim3aiu pacue€Ta CTaATUICCKU OIIPEACIUMBIX
MAapHUPHBIX CTEPIKHEBBIX CUCTEM

[Toaxoapl K pEeMICHUIO OJTHOM CUCTEMBI YPABHEHUI
CMelIaHHBIN METO/,

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

LIAPHUPHOI'O AJIEMEHTA.
ANropuT™ IporpaMMHON peanu3aluu
[TosnemMeHTHBII HoAXO K (POPMUPOBAHUIO MATPHIIBI JKECTKOCTH aHCAMOJIIS DIIEMEHTOB

Anr OPUTM Yy4€Ta KHHECMATUYCCKUX I'PAHUYIHBIX YCJIOBI/Iﬁ
Pa3paboTka ucxoaHON MHGOPMAIMK U AJITOPUTMA ITPOTPAMMHOM pealin3anuu

Meton cun
PCH.IGHI/IC HOHHOﬁ CUCTEMBI ypaBHCHI/Iﬁ CTpOHTCJ'ILHOﬁ MEXaHHUKHU 110 MeTOI[y CHUl

10

HOCTpOGHI/Ie MaTpUulbI )KECTKOCTU AJIA CTCPIKHA 06HI€F0 IMOJIOKCHHS C ) KECTKUMU y3JIaMU
ITocTpoeHne MaTpHIIBI KECTKOCTH AJISI CTEPKHS OOIIETO MOJIOKEHHUS C )KECTKUMH y3JIaMH (IIeCTh
CTeTneHel cBo0O/IbI) C UCIIOIb30BAHUEM MOJTHON cUCTeMBI ypaBHeHUil. [locTpoeHne MaTpHIbl )KECTKOCTH
3JIEMEHTa C UCTIOJIb30BaHHEM TAOJIMYHBIX S0P MOMEHTOB M3 Kypca KJIACCHYEeCKOW CTPOUTENbHOM
MEXAHUKHU.

11

CBs13b MeX/1y IEpEMEIICHUSIMA B MECTHOM U TTI00aIbHON CUCTEMaX KOOPAUHAT

CBs13b MCKAY NEPEMCUICHUSAMU B MECTHOM U IJI00aIbHOM cucTeMax KOOpAUHAT. CHcTeMHBIN noaxoa K
MOCTPOCHHUIO MAaTPHULBI KECTKOCTU CTCPIKHA O6H.Iel"0 TMOJIOKCHUA: IEPEXOJ OT MaTpHULbI )KECTKOCTHU B
MECTHOH CHCTEME KOOPAUHAT K MATPHUILIC KECTKOCTU B ro0aabHOM cucTEME KOOpAUHAT.

12

AJNTOPUTM MTPOrPAMMHO# peaT3alliy MOCTPOSHHS MATPHUIII )KECTKOCTH DIIEMEHTA
0O0IIEro MOJIOKEHHUS.

13

HOCTpOCHI/Ie MaTpUulbI dKCCTKOCTU IAJIA 3JIEMCHTA C IIAThIO CTCIICHAMU CBO60,[[I>I
[TocTpoeHre MaTPHITBI JKECTKOCTH JUIS JIEMEHTA C MATHIO CTEICHIMH CBOOOIBI B MECTHOM CHCTEME
KOOpJWHAT.

ANropuUTM BBIYUCIEHHS] YCUINHA MO U3BECTHBIM MEPEMEIICHUSIM.

14

VYuder ynpyroro oCHOBaHHs.

Monens Bunknepa. IloctpoeHne MaTpHIbl AKECTKOCTH AJIS 2JEMEHTA Ha YIPYrOM OCHOBaHUU
(mpubmkeHHas MoJiens). TecToBbIe MPHMEPHI.

VYuer ynpyroro ocCHOBaHust

15

MonenupoBanue paboThl penbca
MozenupoBanue paboThl pelibca ¢ UCIOJIb30BaHMEM 3JIEMEHTa MPUOIKEHHON MOJIENTM HA BUHKIIEPOBCKOM
OCHOBAHHH.

16

[TocTpoeHne MaTpHUIIbI )KECTKOCTH CTEP>KHEBBIX 3JI€MEHTOB 10 U depeHIInaTbHOMY
YpaBHEHHUIO

[TocTpoeHre MaTpPHITBI JKECTKOCTH CTEPKHEBBIX 3JIEMEHTOB 110 IuddepeHnnansHoMy ypaBHEHHIO Ha




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

IpHMepe CTEPIKHS PabOTarOLIEero Ha PacTshKeHUe — ckaTue. [1ocTpoeHre MaTpHLIBI JKECTKOCTH dJIeMEeHTa
Ha BHHKJIGPOBCKOM OCHOBaHHHU (TOYHASI MOJIETIb)

17

V4eT BIusSHHUA HpOI[OJ'IBHOﬁ CHJIBI HA IIOIICPECYHBIC IIEPEMEIICHUSA

VYuer BIUSHHS IPOAOJILHOM CHITBI Ha TIONIEPEYHBIE IIepeMelleHs (IIPOI0IbHO-TIONIePEUHbII N3rud).
[ocTpoeHre MaTpUIIBI KECTKOCTH NPUOIMKEHHOI Moaenu. [locTpoeHne MaTpHIIbl )KECTKOCTH TOYHOH
MOJIeNH 110 T PEpEeHITIATFHOMY YPaBHEHUIO. AITOPUTM IIPOTPAaMMHOI peai3anui. AJTOpuTM
BBIYHCIICHI KPUTHUECKOTO TapaMeTpa Harpys3KH.

18

Pemenune nuddepeHnuanbHbIX ypaBHEHHHA
JluHeitHOE OTHOPOAHOE ypaBHEHHE 2-TO MOPSAIKa C TOCTOSHHBIMHU K03 duimenTamu. JInHeiHoe
HEOJHOPOAHOE ypaBHEHHE 2-TO NOPsIAKa C HOCTOSHHBIMU KOd(dunuenTamu

19

[IpeoOpazoBanme Jlamnaca
[Tpumenenune npeodpazoBanus Jlamnaca K pelieHUI0 0OBIKHOBEHHBIX TP GepeHIINaIbHBIX YPaBHEHHH C
HavaJIbHBIMU YCJIOBUAMU

20

['unepOonmueckue GyHKIHH
reOMCTpPI‘IeCKO@ OIIPEACIICHUE, CBA3b C TPUTOHOMCTPHUUICCKUMU q)yHKHI/IﬂMI/I. Baxarsie TOXKICCTBa

21

BriBoa nuddepeHmanbHeIX ypaBHEHHH Ui 0aIKy, OAJIKU HA YIIPYTroM OCHOBaHHH, TIPU

TapMOHHUYCCKHUX K01€0aHUsIX U IIpH IIPOAOJIbHO-TIOIICPECIYHOM n3ruoe
IIpocras 6anka. banka Ha yrpyrom ocHoBaHuHU. baiika nipu rapMoHuYeckux KojeOanusx. bamka B
YCIOBHSX MPOJI0IBHO-TIONIEPEUHOTO U3rnba

22

[Tprmepsl MOCTPOCHHUSI S0P B OATKaxX MPHU PA3IUYHBIX YCIOBUAX

PaBHOMEpHO pacIipeneneHHas Harpy3Ka 1o Bcel [UIMHe OalkH, paclipeaeeHHas Harpy3Ka Ha JIeBOH
TIOJIOBHHE OalIKH, COCPEAOTOUCHHAS CHJIA, COCPEAOTOUYCHHBIN MOMEHT, JIBE COCPEIOTOUECHHbIE CHIIbI,
BpE3aHHBIN MapHUp, 6ajKa Ha CINIONIHOM BHHKJIEPOBCKOM YIPYrOM OCHOBAaHHWH

23

Bayka npu rapMOHHYECKHUX KOJCOAHHUSX, pACTSIHYTO-M30THYTast Oajika, CKaTO-U30THYTas
Oanka

24

OHpC,I[CJ'IeHI/IC KPUTHYCCKUX CUIT

25

OrnpeziesieHre 4acTOT COOCTBEHHBIX KOJIEOAHUM

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HanmenoBanme nabopatopHbIX paboT / KpaTKoe colepKaHue

OO61re COOTHOLIEHUS MEKY KIIAaCCUUYECKON U BBIYUCIUTEIBHON CTPOUTENBHOM
MeXaHUKOU. [IoHsATHE CUCTEMBI U CHCTEMHOIO ITOAX0/1a IPUMEHUTENBHO K CTEPKHEBON
cucreMe. YpaBHeHUs paBHoBecus. [1oy3moBoit moaxon st popMUpOBaHUS MATPHULIBI
YPaBHEHUN PaBHOBECHS.

Marpuiia ypaBHEHU paBHOBECHS T IIAPHUPHOTO 3JIEMEHTA. AJITOPUTM
(dbopMUPOBaHUS MaTPUILIBI YPaBHEHHUI paBHOBECHS JIJIsl CTEP)KHEBON CHUCTEMBI.
ITocTpoeHne TMHUI BIUSHUS IIPU UCITOJIB30BAHUH YPABHEHUN PaBHOBECHUS

CBs13b TEOMETPUUYECKUX U CTATUYECKUX YpaBHEHUH (JIBONCTBEHHOCTh CTATUYECKOTO U
TE€OMETPUUYECKOTO IPOCTPAHCTB)

ITocTpoeHue MOTHONM CUCTEMBI YPABHEHUHN CTPOUTEIBHOM MEXAHUKHU. YUET 3aJaHHBIX
negopmanuii. AITOPUTM pacyeTa: BEIYUCICHUE YCHINH U IepeMeIleHHH




HanmenoBanue 1a00paTopHBIX paboT / KpaTKoe cofep KaHue

CTpyKTypa HCXOJHBIX AAHHBIX U AJITOPUTM IIPOTPAMMHOM peaiu3aluy pacuera
CTaTUYECKU OIPENEIUMBIX [IAPHUPHBIX CTEPIKHEBBIX CUCTEM

CMelIaHHbIA METO

[Tony4yenue GpopmyIt, IO KOTOPBIM BBIYUCIAIOTCS KO3(DPHUIIMEHTHI MaTPULIBI KECTKOCTH
LIAPHUPHOI'O IEMEHTA. AJITOPUTM NIPOrPaMMHOM peanu3alnuu

Pa3paboTka ncxoaHoi nH(pOpMAIMK U aNTOpUTMa MPOrPaMMHOM pean3aiuu

MeTton cun

10

[TocTpoeHne MaTpHLIbI )KECTKOCTH JUIsl CTEPAKHSI OOLIETO MOJIOKEHUS C )KECTKUMH y3J1aMHU
(mecTh cTeneHei cBoOO0/IbI) C UCIOIB30BAaHUEM TIOTHON CHCTEMBI YPaBHEHUIA.
[TocTpoeHne MaTpHIIBI JKECTKOCTH JIEMEHTA C UCIIOIb30BaHNEM TaOJIMYHBIX S0P
MOMEHTOB U3 Kypca KJIACCUYECKON CTPOUTEILHON MEXAHUKHU.

11

CBs13b MeX/1y IEpEMEIICHUSIMA B MECTHOM U T7100aIbHON CUCTEMAaX KOOpPAMHAT.
CucTeMHBIH TOIX0/ K MOCTPOSHUIO MAaTPHULIbI dKECTKOCTH CTEPHKHSI OOLIETO MOJIOKEHUS:
IIEPEX0.l OT MAaTPULIBI )KECTKOCTH B MECTHOM CHCTEME KOOPAMHAT K MaTPULIE )KECTKOCTU
B I7100aJIbHON CUCTEME KOOPIUHAT.

12

ANTOpUTM IIPOrpaMMHOI pean3aliy MOCTPOSHUSI MATPUIIbI KECTKOCTHU dJIEMEHTa
0O0IIIETO TOJIOKEHUS

13

HOCTpO@HI/Ie MaTpulbl )KECCTKOCTU AJIA 3JICMCHTA C IATBIO CTCIICHAMU CBO6OI[BI B
MECTHOM CUCTEME KOOpIUHAT.

14

AJ'IFOpI/ITM BBIYHCIICHUA YCI/IJII/Iﬁ 10 U3BCCTHBIM IICPEMCILICHU M.

15

Vuer ynpyroro ocHoBanus. Moaens Bunkinepa. [locTpoeHne MaTpuiibl )K€CTKOCTH 17151
AJIEMEHTa Ha YIIPYroM OCHOBAaHUH (MPUOIMKEHHAsI MOJIENh). TeCTOBbIE MPUMEPHI.

16

MonenupoBaHue padoThl penbca ¢ UCHOIb30BaHUEM JIEMEHTA MPUOINKEHHON MOJIENH
Ha BUHKJIEPOBCKOM OCHOBAHUU.

17

[TocTpoeHne MaTpHIIbI )KECTKOCTH CTEP>KHEBBIX 3IEMEHTOB 10 AUpdepeHnanbHoOMy
YPaBHEHMIO Ha IIpUMepe CTEPKHS paboTaroIero Ha pacTsbkeHue — cxxatue. [loctpoenue
MaTpHIIbl )KECTKOCTH 3JIEMEHTa Ha BUHKJIEPOBCKOM OCHOBAHUU (TOYHAsI MOJIEIb)

18

VY4er BnusHUSA TPOAOIBHON CHIIBI HA MTONEpEYHbIe MepeMelieHns (IpoA0IbHO-
nonepeuHbiil u3ruo). [locTpoenre MaTpuIbl )KECTKOCTH MPUOIHKEHHOW MOJIEIH.
[TocTpoeHne MaTpHUIIbI )KECTKOCTH TOYHON MoJienH 1o TuddepeHnantbHOMY
YPAaBHEHUIO. AJITOPUTM IIPOTrPAMMHON peann3anuu. AJITOPUTM BBIYMCICHUS
KPUTHYECKOIO TapaMeTpa Harpy3KH.

19

JluneltHOE OJTHOPOJHOE ypaBHEHHE 2-T0 MOpPsAKa ¢ MOCTOSHHBIMU K03 hULlmeHTaMu.
JluneliHOE HEOAHOPOAHOE YPaBHEHUE 2-TO MOPSIKA C TOCTOSIHHBIMHU KO3 PHUIIMEHTaMU

20

PaBHOMEpHO pacripesiesieHHas Harpy3Ka 1o Beeil [uinHe Oaliku, pacipe/ieneHHas
Harpy3Kka Ha JIEBOW MOJIOBHHE OaJIKH, COCPEIOTOUEHHAs CHITa, COCPEAOTOYCHHBIH
MOMEHT, JIB€ COCPEIOTOYCHHBIC CUJIbI, BPE3aHHbI [IIapHUP, OaKa Ha CIUIONIHOM
BUHKJIEPOBCKOM YIIPYTOM OCHOBaHUH

21

Basnka nmpu rapMOHMYECKMX KOJICOAHUAX, PACTIHYTO-U30THYTas Oajka, C)KaTo-u30rHyTast
Oanka

22

OmnpeneneHne KpUTUIECKUX CUIT




HanmenoBanue 1a00paTopHBIX paboT / KpaTKoe cofep KaHue

/1

23 |OmpeneneHue 4acTOT COOCTBEHHBIX KOJICOAHMIA

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

Ne o
i Bun camocrosiTensHO#M paboThI

1 |U3yueHue qOMOTHUTEIBHON JIUTEPATYPHI.

2 |lloarotoBka K MPaKTUYCCKUM 3aHSATHSIM.

3 | BrimonHeHHEe KypCcOBOTO MPOEKTA.

4 | BolnosiHEHUE KypCcOBOM pabOTHI.

5 | BeimonHenue pacdeTHO-TpaduuecKoit padoTHl.

6 | [logroroBka K MPOMEXYTOYHON aTTECTAILIUH.

7 | IloaroroBka K TEKyIIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUCHb TEM BHUJIOB pPadbOT

1. [IpuMepHBIii IepedeHs TeM pacueTHO-rpaduyecKux padboT
1. C wucnons3oBanueM mporpamMmsl «KaTpaH» BBINOJHATH pPacuér

KOHCTPYKIUU (pHC. MO BapHaAHTY), CHOPMHUPOBAHHOM sl TPOU3BOJIBHOIO Habopa

napameTpoB. Ha skpaH BbIBeCTH: pacyETHYIO cxemy, Ae(OpPMHUPOBAHHYIO CXEMY,

S0Pl MOMEHTOB U TomepeuHbix cuil. Ha nedopmupoBaHHOM cxeMe MOKas3aTh

BCIIMYMHY MAKCUMAJIbHOI'O IICPCMCINCHMA OJHOI'O U3 Y3JI0B KOHCTPYKIHWH.

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

’KecTkocTHbIE XapaKTepUCTUKU (DOPMHUPOBATH CIETYIOUIUM 00pa3oM:
[Tnomane nonepeunoro ceueHus:: F=NO+Nx;

Mowment unepuuu: J =N6*1000+Nx;

I'te NO - HOMep PK3aMEHAITMOHHOTO OMIeTa

N>k — HOMep KECTKOCTH (CM. PHC. 110 BapUAHTY)

2. ITIpumepHbIil IEpedYeHb TEM KYPCOBBIX IPOEKTOB
2. C ucnonp3oBanreM nporpammel «Katpany» BBIMOJHUTH pACUYET MIACTUHBI

(puc. o BapuanTy). Ha skpaH BeIBeCTH: pacu€THYIO cXemy, 1ehOPMUPOBAHHYIO

cxemy, 3Mtopel Sigma-1 1 Sigma-2 ¢ nanuTpamu Hanps>KEHUM.

Xapakrepuctuku mactunbl: E=2.0e6, u=0.2 , tommuna ?=0.5;

3. [IpuMmepHBIii IepedeHb TeM KypCOBBIX padboT



1. AnroputM © mporpaMmHas peanm3anus (OPMUPOBAHUS MATPHUIIBI
ypaBHEHUU paBHOBecus. [locTpoeHue IMHUN BIUSHUS.

2. Pazpaborka ¢yHKIUN pelieHusl IMOJHOM CHCTEMbl YpaBHEHUH s
CTaTUYECKU OMPENEINMMONU CUCTEMBI:

- BBOJI ICXO/IHBIX JTAHHBIX;

- (hopMupoBaHUE MATPUIIbI YPABHEHUI PaBHOBECHS;

- TPAaHCIIOHUPOBAHUE MATPULbl YPAaBHEHUN PABHOBECHUS;
- BBIYUCJICHUE YCUIIUH (pEIEHUE CUCTEMBI YPaBHEHU );
- BBIYMCIIEHUE JIe(hopMaLinii;

- BBIYMCIICHUE IEPEMELICHNAN Y3JIOB;

- I1I€4aTh PE3yJILTATOB.

3. PemeHne TECTOBBIX H HHAWBUAYAIBHBIX 33/Jad Ha CUJIOBOE U
TemIreparypHoe Bo3naeucTBue. [locTpoeHue NWHHN BIWSHUS CTaTHYECKUM U
KUHEMaTUYECKUM METOJIaMHU.

4. Pa3zpaboTka (GyHKIUN Ui pEHICHUS MOJHONW CUCTEMBbI YpaBHEHHUMN I1O
METOAY NEPEMEILCHUN:

- BBOJI UCXO/IHBIX JIaHHBIX;

- (hopMupoBaHME MATPHUIIBI KECTKOCTH aHCAMOJIS AJIE€MEHTOB(BKJIIOUAET B
ce0st MOCTPOCHNE MATPHUIIBI )KECTKOCTH JIEMEHTA);
- YYET KHHEMATUYECKUX TPAHUYHBIX YCIIOBUIA;

- pelIeHUe CUCTEMbI YpaBHEHUH (BbIUKCIEHUE IEPEMEIICHU );

- BBIYMCIICHUE YCUJIUH (BKJIIOYAeT B ce0si PYHKIMIO TTOCTPOCHUSI MATPHUIIBI
YCHIINHA );
- BBIBO/JI [IEPEMELLECHUMN U YCUJIUM.

5. Paszpabotka (QyHKIMU pean3yloled peIIeHUEe TMOJIHOM CHCTEeMBbI
ypaBHEHUH TI0 METOAY CHJI JIJII MHIUBUTYyaJIbHOTO TIPUMEpA.

5. llepeueHb wu3AaHWN, KOTOPBIE PEKOMEHIYETCS MCIOJb30BATh IMpPHU
OCBOEHUU JUCLUUILUIUHBI (MOYJIA).

Ne

n/m

bubnmnorpaduueckoe onucanue Mecro nocryna

1 BrruncnuTenbHas CTpouTENbHAS MEXaHUKA HTB (¢0.)
(monomuutensHbli kype) H.H. [llanomnukos, P.E.
Kpucranuuckwuii, 1.A. Yeobikun, A.C. Tpybaes OgHOTOMHOE
m3ganue [60.1.] , 2008




2 Metoa KOHEUHBIX 3JIEMEHTOB JUIsl YPaBHEHUM C YaCTHBIMU HTB (§6.)
pou3BoaHBIMU O. Mutuenn, P. Vst OnHoTOMHOE U31aHKe
Mup , 1981

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUILIUHBI (MOYJIA).

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

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

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

DneKTPOHHO-OMOIMOTEeYHAs cucrema U3/1aTeIhCTBA «JlaHb»

(http://e.lanbook.com/).
DnekTpoHHO-0MOMoTeyHas cucrema ibooks.ru (http://ibooks.ru/).

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
IpPOrpaMMHOr0 OOecCreYeHusi, B TOM YHCJIE€ OTEUYECTBEHHOrO IPOU3BOJICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Microsoft Internet Explorer (v npyroii 6paysep).
Oneparnuonnas cucrema Microsoft Windows.
Microsoft Office.

Cucrema aBTOMaTU3UPOBAHHOTO MPOEKTUpOBaHus Autocad.

8. OmnucaHue MaTepuagbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUIUIMHE (MOIYIIIO).

YyebHble ayIUTOpPUM ISl TPOBEACHUS YYEOHBIX 3aHSATHUN, OCHAIEHHBIC
KOMITBIOTEPHON TEXHUKOW ¥ HA0OpaMH JIEMOHCTPAIIMOHHOTO 000PY/I0BaHUS.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

KypcoBoii nipoekt B 6 cemecTpe.
DK3aMeH B 7 ceMecTpe.

3auer B 5, 6, 8 ceMecTpax.
KypcoBas padota B 7, 8 cemecTpax.

10. OueHouHbIe MaTEpHUATIBI.

OueHouHblE MaTepUabl, IPUMEHSEMBIE ITPU NPOBEACHUH MPOMEKYTOUHOM

aTTeCTaIlui, pa3padaThIBAIOTCI B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

3aBeayromuii kadeapoi, JOLEHT, K.H.
kadeapbl «CUCTEMBI

aBTOMATHU3HPOBAHHOTO

IIPOEKTUPOBAHUS» N.B. Hecrepos
CoruacoBaHo:

3aenyrommii kadeaponi CAIL N.B. Hectepon

[Ipencenarens yueOHO-METOIUYECKOM
KOMUCCHUH M.®. I'ycpkoBa



