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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:

3HaATDb:

- METOJbl MATEMAaTUUYECKOTO aHAJIN3a U MOJCIIMPOBAHUS, BHIYUCIUTEIbLHbIE
aNTOPUTMBI TIO3BOJISIOIINE MOJICIMPOBATEH PaOOTY TUIOCKUX CTEPIKHEBBIX CHCTEM;

- METOJIbl MCCJICIOBAHMS B 00JIACTH COBEPIICHCTBOBAHMS WH()POPMAIIMOHHBIX
CHCTEM.

YmMmeTh:

- UCIOJB30BAaTh METOJIbl MATEMAaTHYECKOIO aHajiu3a U MOJACIUPOBAHMS,
BBIYUCIIUTEIBHBIC AITOPUTMBI U MPOTPAMMBI ISl pacueTa IJIOCKUX CTEP>KHEBBIX
CHUCTEM;

- HUCIOJIb30BaTh METOAbl HCCJIEAOBAaHUS JJIA1  COBEPIICHCTBOBAHUS
WH(POPMAIIMOHHBIX CHCTEM.

Baanern:
- METOJAMM MAaTE€MaTU4YE€CKOr0 aHaIu3a W MOJCIUPOBAHUSA, METOJIUKON
nepexo/ia OT PealbHOTO 00BEKTA K pACUETHOU CXEME;



- METOAaMM HCCICAOBAHHA JJIA COBCPIICHCTBOBAHMUA I/IH(l)OpMaHI/IOHHBIX
CHCTCM.

3. O0beM TUCUMIUTUHBI (MOYJIS).
3.1. O0mast Tpy10eMKOCTh AUCITUTUIMHBI (MOJTYJIS).

OO0masi TPyAOEMKOCTh JTUCHMIUIMHBI (MOJIyJsl) cocTaBisieT 12 3.e. (432
aKaJIeMUYeCKUX Jaca(oB).

3.2. O6bem mucummuiiHbl (Momynsi) B (opMe KOHTAaKTHOW pabOThI
oOyyaromuxcsi ¢  MeJarorM4eckuMu  paboTHUKaMU ¥ (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeIbHON MPOrpaMMbl HA HHBIX YCIOBUSIX,
IIpU IPOBEJACHUN YUCOHBIX 3aHSATUM:

KonunuectBo yacos
Tun y4eOHbIX 3aHATHI Beero Cewmectp
Ne5 | Ne6 | Ne7
KonrakTHas paboTa mpu npoBeieHHN Y4eOHbIX 3aHATHH (BCEro): 208 64 80 64
B ToMm uncire:
3aHATHS JIEKIIMOHHOTO THIIA 96 32 32 32
3aHATUSA CEMUHAPCKOro TUIa 112 32 48 32

3.3. O0beM auCHUIUIMHBL (MOAyJisg) B (opmMe caMOCTOSITENbHONW padoThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0ydYaroIUXCs ¢
NeIarorndyecKuMu pabOTHUKAaMU U (WJIH) JIUIIAMH, TPUBJIEKAEMbBIMH K peain3aliu
o0pa3oBaTeIbHOW MpOrpaMMbl HA HMHBIX YCIOBHUSX, MpU MPOBEACHUU
MPOMEKYTOUHOM aTTECTALIMK COCTaBIsIeT 224 akaJeMUYeCcKuX daca (0OB).

3.4. [Ipu 00y4eHnU 10 UHAUBUYATBHOMY YU€OHOMY ILJIaHY, B TOM YHUCJIE TPU
YCKOPEHHOM O0y4Y€HHH, 00BEM JTUCIUIUIMHBI (MOJYJIs1) MOXKET OBITh peaan30BaH
MOJTHOCTBIO B (POpME CaMOCTOSITETLHON paboOThl O0yYaIOIIUXCS, a TaKke B hopme
KOHTaKTHOW PabOThl 00ydalOIUXCsl ¢ MEAAarorudeckKuMu pabOTHUKAMH U (WJIH)
JUIIaMH, TIPUBIICKAEMBIMU K peau3aiuu o0pa3oBaTeIbHOM MPOrpaMMbl Ha UHBIX
YCJHOBUSIX, IPU IPOBEJACHUU TPOMEKYTOUYHON aTTECTALIUH.

4. ConepxkaHue JUCHUIUIAHBI (MOIYJIA).

4.1. 3a"HaTH TEKIIMOHHOTO THUIIA.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

O6H.[I/Ie 3aMCYaHus O MOJACINPOBAHUU MEXaHNYCCKUX CUCTEM

OO01Me COOTHOMICHUS MEXKAY KIACCHUSCKON M BRIYHACIATEIIEHOW CTPOUTEIbHON MeXaHUKOU. [ToHsITHE
CUCTEMBI U CHCTEMHOTO MOAX0a IPUMEHUTENBHO K CTEPKHEBON CHCTEME. Y paBHEHUS PABHOBECHSI.
[Moy3noBoit noaxox st GopMUPOBaHMS MATPHUIIBl ypaBHEHHH paBHOBECHSI.

[TosnemenTHBIH MOAX0 POPMUPOBAHUS MATPUILIBI YPABHEHHH PABHOBECHS

Martpuiia ypaBHCHHI paBHOBECHS IS IIAPHUPHOTO dJIEMEHTa. AJTOPUTM (HOPMHUPOBAHUS MATPHIIBI
YpaBHEHUI paBHOBECHSI ISl CTEP>KHEBON CUCTEMBI. [locTpoeHue IMHUM BIUSAHMS [IPU UCTIOJb30BAHUU
YpaBHEHU paBHOBECHS

FCOMeTpI/I‘IGCKI/Ie YpaBHCHUA I 3JIEMCHTA
CBS3b TE€OMETPHUYECKNX U CTATUYECKUX YPAaBHEHHUH (IBOHCTBEHHOCTh CTATHYECKOTO M T€OMETPHUIECKOTO
MIPOCTPAHCTB)

dusznyeckue YpPaBHCHUS IJId 3JICMCHTA U CTGp)KHCBOfI CHUCTCMbI
ITocTpoeHue MOTHOM CUCTEMbI YPaBHEHHI CTPOUTEILHOM MEXaHUKH. YUeT 3alaHHbIX Ae(hopMaItuii.
AJNTOpUTM pacyeTra: BRIYUCICHUE YCHIUI U IepeMenieHUH

IIporpamMmHas peanusanys pacyeTa CTaTUYECKU ONPEAEIMMBIX HIAPHUPHBIX CTEPHKHEBBIX

CHCTEM
CprKTypa HNCXOJHBIX JAaHHBIX U AJITOPUTM HpOFpaMMHOﬁ peajnm3anu pacyeTta CTaTUICCKU ONPCACTINMBbIX
HIAapHUPHBIX CTCPKHCBBIX CUCTEM

[Toaxonapl K peLIEHUIO OJHON CUCTEMBI YPaBHEHUI
CMelIanHbIA METO

[Tomrydenue GhopMyI1, IO KOTOPBIM BEIYHCIISIOTCS KOAPMUITUEHTHI MATPHUIIBI )KECTKOCTH

LIAPHUPHOTI'O DJIEMEHTA.
AJTOpUTM NPOTrpaMMHOM peann3anuu
IToamemeHTHBIH TOAX0A K OPMUPOBAHUIO MAaTPHIIBI )KECTKOCTH aHCAMOJISI JIEMEHTOB

AJ'IFOpI/ITM y4€Ta KHHEMATUYICCKHUX I'PAHUYHBIX yCJ'IOBI/Iﬁ
Pa3paboTka ucxoaHoi MHGOPMAIUK U alNrOpUTMa IIPOrpaMMHOI peann3alyn

Merton cun

Pemenue nonHoi cucTeMbl ypaBHEHUI CTPOUTEIBHONM MEXAHUKU 110 METOAY CHUII

10

HOCTpO@HI/Ie MaTpHIBbI XKECTKOCTU AJIA CTCPIKHA 0611[61"0 IMOJIOKCHHA C ) KECTKUMU y3JIaMU
ITocTpoeHne MaTpUIIBI JKECTKOCTH AJISI CTEP>KHS OOIIETo MOJI0XKEHHS C )KECTKUMH y37aMH (IIeCTh
cTerieHed cBo0O/IbI) C MCIIOJIB30BAHUEM TTOJTHOM CHCTEMBI ypaBHEHHUH. [locTpoeHne MaTpHIIbl )KECTKOCTH
9JIEMEHTA C UCTOJIb30BaHUEM TaOJIMYHBIX 3ITIOP MOMEHTOB M3 Kypca KJIacCHYeCKOH CTPOUTEIbHON
MEXaHHKH.

11

CBs13b MCKAY NEPCMCIICHHUAMU B MECTHOH U III00AJIbHONM CHCTEMAX KOOpAHUHAT

CBsi3b MEXKTy TEPEMEIICHUSIMH B MECTHOM U TJ100abHOM cucTeMax KoopauHaT. CHCTEMHBIH MOIX0 K
MMOCTPOCHHUIO MATPHIIBI JKECTKOCTH CTEPIKHS OOIIETO MOJOKCHHUS: TICPEXO/T OT MATPHIIBI JKECTKOCTH B
MECTHOM CHCTEME KOOPAMHAT K MaTPHIIE KECTKOCTH B TTI00aTHLHON CUCTEME KOOPIUHAT.

12

AJITOPUTM TTPOTPaMMHOM peaIM3ali TOCTPOCHUSI MATPHUILIBI dKECTKOCTH AJIEMEHTA
OGH.[GFO ITIOJIOKCHMUA.

[MocTpoenne anropuT™Ma MPOrpaMMHOI peaTu3aliy TOCTPOCHUS MATPHIIBI XKECTKOCTH DJIEMEHTa O0IIEero
TTOJIOKCHHS.

OrieHKa TPYJOEMKOCTH aJIfOpUTMa.

13

HOCTpOCHI/Ie ManI/IIlBI KECTKOCTHU IJIA DJIEMCHTA C IIATHIO CTCIICHSIMHA CBO6OI[BI
[TocTpoeHue MaTpHIIBl )KECTKOCTH JJISl DJIEMEHTA C TIATHIO0 CTENIEHIMHU CBOOOIBI B MECTHOM cHCTEME
KOOpJIUHAT.

ANTOPUTM BBIYMCIICHUS YCHITUI ITO U3BECTHBIM ITEPEMEIICHUSM.

14

VYder ynpyroro ocCHOBaHHUs.
Mo,uem, BI/IHKJ’Iepa. HOCTpOCHI/Ie MaTpulbl )KECTKOCTU [JIA 3JIEMCHTA Ha YIIPYTOM OCHOBAHUHN




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

(mpubmIKeHHast MOJIeNb). TeCTOBBIC IPUMEPHI.
VYuer ynpyroro oCHOBaHHUS

15

MonenupoBanue paboThl penbca
MO}IeJ’IHpOBaHI/Ie pa6OTLI peiibCa € UCIOJIb30BAHNUEM BJIEMECHTA HpPI6J'IH)KeHHOI>i MOJ€JIM Ha BUHKJICPOBCKOM
OCHOBaHHH.

16

[TocTpoeHne MaTPUIIBI )KECTKOCTH CTEP>KHEBBIX AIEMEHTOB 10 AuddepernnansHomMy
YPaBHEHUIO

ITocTpoeHne MaTpPUIIBI KECTKOCTH CTEPKHEBBIX JIEMEHTOB 10 Ju(dhepeHnnanrsHoOMy YpaBHEHHUIO Ha
IIpUMepe CTEPKHS PabOTAIOIIEro Ha pacTsbKeHne — cxxartue. [locTpoeHne MaTpHIlb! )KECTKOCTH JIEMEHTa
Ha BUHKJIEPOBCKOM OCHOBAHHH (TOYHAS MOJIEIIb)

17

Yuyer BIUSHUSA HpO,[[OJ'IBHOfI CHJIbI Ha IMONCPCYHLIC ICPCMCILICHU A

VYder BIUSHUS MPOJIOTBHON CHIIBI HA TIONICPEYHBIC TIepeMeneHHs (TIPOI0TBHO-TIONCPEUHBIA U3THO).
[TocTpoeHre MaTPHIIBI JKECTKOCTH MPHOIMKEHHOM Moiend. [TocTpoeHre MaTPHUILBI JKECTKOCTH TOUHOU
Mozenu 1o audGepeHIInaIbHOMY YPaBHEHHIO. AJITOPUTM IPOTPAMMHON pean3aiiui. AJIropuT™
BBIYMCIIEHUS] KPUTUUECKOTO IapaMeTpa Harpy3KH.

18

Pemenue nuddepeHranbHbIX ypaBHEHUN
JluneiiHoe OTHOPOAHOE YpaBHEHHE 2-TO MOPAIKA C TOCTOSTHHBIMA K03 duitnenramu. JlnaeitHOE
HEOJHOPOJHOE YpaBHEHHE 2-TO MOPAIKA C MOCTOSTHHBIMU K03 puIimenTaMu

19

[Ipeo6paszoBanue Jlamnaca
[Tpumenenne npeodpazosanust Jlaruiaca K peleHHI0 OOBIKHOBEHHBIX AN depeHIINaTbHBIX YPaBHEHHH C
HaYaJIbHBIMH YCIOBUIMHU

20

['unepOonmueckue GyHKIUHN
I'eomeTpraeckoe ornpeaeneHne, CBsI3b C TPUTOHOMETPUIECKUMHI (QYHKIMSIME. Baxxabie ToXKIecTBa

21

BriBoa nuddepeHnanbHbeIX ypaBHEHUH 17151 Oaiku, 0ajaky Ha yIPyroM OCHOBAaHUH, MPU

rapMOHHUYCCKUX KOIe0aHUsIX U IIpH ITPOAOJIBHO-TIOIICPCUYHOM n3ruoe
IIpocras 6anka. banmka Ha ynpyrom ocHOBaHUH. bajka npu rapMOHUYECKUX KoyeOanusx. baika B
YCIIOBHSIX TIPOJIOIBHO-TIONEPEYHOTO N3rHda

22

[Tpumeps! mocTpoeHus 3M0p B Oamkax MpH pa3IMUHbIX YCIOBUSIX

PaBHOMEpHO pacnpe/eneHHas Harpy3Ka 1o Beel [utinHe Oalky, pacipe/esieHHast Harpy3Kka Ha JICBO#
TIOJIOBHHE OalIKH, COCPEAOTOYCHHAS CHJIa, COCPEIOTOYCHHBII MOMEHT, IBE COCPEIOTOYCHHbIE CHIIB,
BpE3aHHBI IIapHUP, Oajika Ha CIUIOLIHOM BUHKJIEPOBCKOM YIPYTOM OCHOBAaHUH

23

banka IIpHU TapMOHHUYCCKUX KOJ'IC68.HI/ISIX, PACTAHYTO-U30THYTasd 6aJ'IKa, CXKATO-U30THYyTasd

Oanka

Pacuer 6aiku Ipu rapMOHMYECKUX KOJIEOaHUIX.
Pacuer pacTsaHyTO-M30THYTOW OaNKH.

Pacuet cxxaTo-n30rHyTOM OaNKH.

24

Omnpenenenre KPUTHUECKUX CHUIT
AJITOPUTM ONIPENENEHNS KPUTUUECKUX CUII U €r0 peaan3anusl.

25

OmnpeneneHne 4acTOT COOCTBEHHBIX KoJieOaHUH
AJ'Il"OpI/ITM OIMpeACICHUA YaCTOT CO6CTB€HHLIX KOHGGaHI/Iﬁ 1 €T0 paciin3anus.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI




n/n

HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoaepKaHue

OO61re COOTHOIICHUS MEXKTYy KIACCUIECKON M BRIUUCIUTEIIFHOM CTPOUTEIIBHON

MEXaHUKOH.

O6IIII/I€ COOTHOLICHUSA MEKITY KJ'IaCCPI‘IeCKOfI nu BI)I‘II/ICJ'II/ITGJ'ILHOI‘/’I CTpOHTeJ’ILHOﬁ MexaHHKOfI.
HOHS[TI/IG CUCTEMbI U CUCTEMHOI'O IMOAXO0Aa MPUMEHHUTEIIBHO K CTep)KHeBOﬁ CUCTEME.
ypaBHeHI/IfI PaBHOBCCHS.

[Moy3noBoit noaxox st opMUpPOBaHMSI MATPUIIBI YpaBHEHHH paBHOBECHSI.

AnropuM popMupOBaHUS MaTPHUIIBl YPABHEHUN PABHOBECHS TSI IIAPHUPHOTO JIEMEHTA.
Martpuua ypaBHEHUN paBHOBECHS Ul LIAPHUPHOIO JIEMEHTA.

Anroput™ (hopMHpOBaHUS MAaTPHULIBl yPAaBHEHHUI PABHOBECHS [UISl CTEPKHEBOM CHCTEMBI.

[MocTpoenue MUHMH BIMSHUS IIPH MCIOIB30BAaHUH yPaBHEHUH paBHOBECHS

CBs3b TCOMECTPUUCCKUX U CTATUUCCKUX ypaBHeHHfI.
CBs13b F€OMETPUYECKUX U CTATUYECKUX YPAaBHEHUH: IBOICTBEHHOCTh CTATUUECKOTO U T€OMETPUIECKOT0
npocTpaHcTB. [Ipumepsl pacyera

ITocTpoeHue MONMHON CUCTEMBI YPAaBHEHUHN CTPOUTEIIBHON MEXaHUKHU.
VYder 3agaHHBIX nedopMannii.
AnropuTM pacyera: BEIYUCICHHE YCHIAN U ITepEeMeIIeHU

HpOFpaMMHaH peanusanus pacucTa CTaTUYCCKU OIMMPECACIINMMBIX IIAPHHUPHBIX CTCPIKHEBBIX

CHCTEM
I/I3yquI/Ie CTPYKTYPbI UICXOAHBIX JaHHBIX U aJITOPUTMa HpOl"paMMHOfI peajin3annu pacdyeTa CTaTHICCKU
OMpPEACIMMBIX HIAPHUPHBIX CTECPIKHEBLIX CUCTEM

CMelaHHbII METO
CMemIaHHBIA METO/: N3yUeHHE CTPYKTYPBI HCXOAHBIX JaHHBIX U aJITOPUTMA peaTu3alyii.

@DopMyJIbl [T BBIYUCICHUS KO3(DPHUIIMEHTOB MaTPHULIbI )KECTKOCTH HIAPHUPHOTO

DJICMCHTA.

[Momyaenne popMyIt, IO KOTOPEIM BBIYUCIIIOTCS KOI(DPHUIMEHTH MaTPHUIIBI )KECTKOCTH IAPHUPHOTO
JJIEMEHTA.

AnropuT™ IporpaMMHON peaau3aluu.

Brrunciaenue KO3(I)(I)I/II_II/ICHTOB MaTpUulbl JKECTKOCTU HTAPHUPHOI'O JICMCHTA.
PazpaboTka ucxoaHoii MHGOPMALIUK U aITOPUTMA IPOrPAMMHOMN peaTu3aliu

Meton cun
DopMyJIbI 1715 pacdeTa u aIfTOPUTM METOAA

10

HOCTpOCHI/Ie MaTpUulbl )KCCTKOCTU AJIAA CTCPIKHA O6H.[€FO IIOJIOKCHUS C ) KCCTKHUMH

Y3JIaMHU.
IMocTpoeHue MaTPHIIBI JKECTKOCTH JUISI CTEPIKHS OOIIETo MOJI0KEHUS € )KECTKUMH y3J1aMu (IIeCTh
CTerneHel cBOOO/IbI) C HCITOIB30BAHKUEM ITOJTHOW CUCTEMBI YPaBHCHUH.

HOCTpOCHI/IC MaTpUIbI )KECCTKOCTU DJICMCHTA C UCIIOJIB30BaHUEM TAaOJINYHBIX OIMIOPp MOMECHTOB U3 KypcCa
KJIACCUYECKOM CTPOUTEIHLHON MEXaHUKH.

11

CBs13p MEXy TIEPEMEIICHUSIMU B MECTHOM | I7100aIbHOM CUCTEMaX KOOPAMHAT.
CBsI3p MEXTy TIEPEMEIICHUSIMI B MECTHOH U TII00aJIFHOM CHCTEMaX KOOPAMHAT.

CHCTGMHLIﬁ MOoAXO0A K MOCTPOCHUIO MAaTPHUILILI JKECTKOCTH CTCPIKHSA 0611161"0 MOJIOKCHUSA: IEPEXO] OT
MaTpHulbl )KECTKOCTU B MeCTHOfI CHUCTEMEC KOOpAMWHAT K MAaTPULC )KECTKOCTU B FJ'IO6EU'ILHOI71 CUCTEMEC
KOOpAUHAT.

12

AJNTOPUTM MOCTPOSHHSI MATPHUIIBI )KECTKOCTH 3JIEMEHTA OOILETo IMOI0KEHUS
AJNTOPUTM IPOTPaMMHON peann3aliyl MOCTPOSHHUS MaTPHUIIBI )KECTKOCTH 3JIEMEHTa OOIIEeTO MOJIOXKESHHUS

13

ManI/IIIa KECTKOCTH JJId 9JICMCHTA C IIATBIO CTCIICHAMU CB06OI[I)I B MECTHOI cCHUCTEME

KOOPJIMHAT.
HOCTpOCHI/Ie ManI/II_[BI JKECTKOCTHU IJIA DJIEMEHTA C MIATHIO CTCIICHAMU CBO60£[LI B MECTHOM CHUCTEME
KOOpAUHAT.




n/n

HanmenoBanue 1abopaTopHBIX paboT / KpaTKoe CoaepKaHue

14

AJ'IFOpI/ITM BBIYHCIICHHUA YCI/IJ'II/Iﬁ 110 U3BECTHBIM IEPEMEILCHHUAM.
N3yuyeHne anropuT™Ma BEIYMCICHNS YCHIMH 10 H3BECTHBIM IIEPEMEIICHUSIM Ha IIpUMepax.

15

VYuyer ynpyroro OCHOBaHus.

VY4er ynpyroro ocHoBaHHs.

Mogens Bunkiepa.

[TocTpoeHye MaTpHIIBI )KECTKOCTH JIJISl DJIEMEHTA Ha yIIPYroM OCHOBaHUH (IIPUOIM>KEHHAS MOJIENb ).
TecToBBIE IPUMEPBL.

16

MopenupoBaHue paboThI pesibca.
MOI[CJ'II/IPOB&HI/Ie pa6OTLI peiibCa € UCIIOJIb30BAHNUEM IJICMCHTA HpPI6.]'IPI)KeHHOI>i MOJECJIN Ha BUHKJICPOBCKOM
OCHOBAaHUU.

17

HOCTpOCHI/IC MaTpHUIbI ) KECCTKOCTU CTCPKHEBLIX 3JICMCHTOB.

[TocTpoeHre MaTpPUIIBI KECTKOCTH CTEPIKHEBBIX AJIEMEHTOB 110 JuddepeHnnarsHOMy YpaBHEHHUIO Ha
MpUMepe CTEPIKHS PabOTAIOIIEro Ha PacTsDKEHUE — CKATHE.

[TocTpoeHre MaTpHIIBI JKECTKOCTH 3I€MEHTa Ha BUHKJICPOBCKOM OCHOBAHUH (TOYHAs MOJIEIb)

18

VYyeT BIUSHUS IPOIOIHFHON CUJTBI HA TTOTIEPEYHBIC TTepeMeneHus (TIPOI0IbHO-

MOTepeYHbIN U3rH0).

Y4er BIUSHUS IPOIOIBHON CHIIBI HA TTOTIEPEYHBIE TTepeMenIeHus (TIPOI0IEHO-TIONIEPEYHBIN H3THO).
[TocTpoenne MaTpHUIIBI KECTKOCTH IPUOIMKEHHOH MOIETIH.

ITocTpoeHHe MaTPHUIIBI AKECTKOCTH TOUHOM MoenH 1o JuddepeHInaIbHOMY YPaBHEHUIO.
AnropuT™ IporpaMMHOM peaau3anuu.

AJNTOPUTM BBIYUCIIEHUS KPUTUUECKOTO ITapaMeTpa Harpy3KH.

19

JluHeliHbIe ypaBHEHHE 2-TO MOPSA/IKA C MOCTOSTHHBIMHA KO3 QHUIIMEHTaMU: BUIBI H

METOBI PELICHUS.
JluneiltHoe OTHOPOAHOE YpaBHEHHE 2-TO MOPSIKA C TOCTOSHHBIMU KO3 (DUITEHTaMH.
JlnreltHOe HEOAHOPOIHOE YPaBHEHHE 2-TO MOPSAKA C TOCTOSHHBIMHU KO PHUIHESHTAMH.

20

Bunel Harpy3ku Ha Oanky.

PaBHOMepHO pacopeacicHHas Harpy3ka mno BCell JJIMHC 6am<n, pacrpeacjicHHad Harpys3ka Ha JIeBOI
IIOJIOBHHC 63J'IKI/I, COCpCAOTOUCHHAA CUJia, COCpeZ[OTOquHLIﬁ MOMCHT, IB€ COCPEAOTOYCHHBIC CHUJIbI,
Bpe3aHHLIﬁ mapHup, 0ajKa Ha CILJIOIIHOM BUHKJICPOBCKOM YIIPYTOM OCHOBAHUH

21

banka mpu rapMOHUYECKHX KOJICOaAHUSX.
banka npy rapMOHNYIECKHX KOIEOaHUIX, PACTSIHYTO-N30THYTasl OaJika, CXKaTo-M30THYTast Oaika

22

OnpeneneHne KPUTUUECKUX CUIT
Onpe,ueneHHe KPUTUYCCKUX CUI: AJITOPUTM

23

Omnpenenenre 4acToT COOCTBEHHBIX KoJeOaHui
Onpenenenne yacToT cOOCTBEHHBIX KOJIe0aHuii: (POPMyYJIIbI M QJITOPUTM pacyera.

4.3. CamocrosTenbHas paboTa 00y4daroImuXCs.

/1

Bun camocrosTensHO# paboThI

N3yueHne qONOIHUTENBHOU JINTEPATYPBL.

[ToaroroBka k J1abopatopHbIM paboTam.

BrimonHeHue KypcoBoii paboTHI.

Brimonnenue pacueTHo-rpaduueckoi paboThlI.

IToaroroBka kK IpOMEKYTOUYHOHN aTTECTALUH.

| O | W] N -

[ToaroToBka K TEKylemMy KOHTPOJIIO.




4.4. ITpumepHbIi IEpEYEHb TEM BHJIOB PadbOT

1. ITpumepHbI IEpeUeHb TEM pacuyeTHO-Tpaduueckux padbot

C ucnonb3zoBanueM nporpammbl «Katpan» BBIMOTHUTH paCYET KOHCTPYKIIMH
(puc. IO BAPUAHTY), cdopmupoBaHHOW nsi MPOU3BOJIBLHOTO Habopa
apameTpoB.

Ha skpan BbIBeCTH: pacu€THYIO0 cXemy, Ae(pOPMUPOBAHHYIO CXEMY, SIIOPHI
MOMEHTOB U MOTEPEUHBIX CHII.

Ha nedopmupoBanHOil cxeme MokazaTh BEIWYMHY MaKCUMaJIbHOTO
MEPEMEIICHHS OJTHOTO U3 Y3JIOB KOHCTPYKIIHH.

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

XecTKocTHBIE XapaKTepUCTUKH (OPMUPOBATH CIETYIOIIUM 00pa3oM:
[Tnomane nonepeunoro ceueHus:: F=NO+Nx;
Mowment unepuuu: J =N6*1000+Nx;

I'ne N6 - HOMep BapuaHTa

N2k — HOMEp KECTKOCTH (CM. PUC. TIO BAPUAHTY)
Bapuant 1. banka Ha 1ByX onopax.

Bapuanrt 2. Konconpnas 6anka.

BapuanT 3. banka Ha ynipyroM OCHOBaHHH.
Bapuant 4. ®epma nnunoi 20 M.

Bapuant 5. ®epma qnuHOM 33 M.

BapuanTt 6. ®epma ¢ €310i1 0 HU3Y.

Bapuanr 7. ®epma ¢ 31011 IO BEPXY.

BapuanT 8. ®epMa ¢ )KEeCTKUM 3aKpPEIIEHUEM.
BapuanTt 9. ®epma ¢ OABUKHBIM 3aKPETUIEHUEM.

Bapuant 10. [Inactuna npsiMoyroyibHasi.

2. [IpuMepHBbIii IepeyeHb TEM KypCOBBIX padoT
Bce 3a1aHys BBIIOJIHAOTCS 110 UHAVBUYaJIbHOMY BApUAHTY.

1. Anroput™M U mnporpaMMHas peanusanus (HOPMUPOBAHHS MATPHIIBI
YPaBHEHUM PABHOBECHS.
2. ITocTpoeHune JTUHUI BIHUSHUSL.



3. Pa3pabotka ¢yHKIUI pemieHus TOJHONW CHUCTEMBbl YpaBHEHHM ISt
CTaTUYECKH ONPEJETUMON CUCTEMBI:
- BBOJI UCXOJIHBIX JJAHHBIX;

- (opmupoBaHUEe MaTpUIIBl yPAaBHEHHI PaBHOBECHS;

- TPAHCTIOHUPOBAHUE MATPUIIbl YpaBHEHUN PAaBHOBECHS;
- BBIUUCIICHHE YCWINN (pElIeHnEe CUCTEMbl YPAaBHEHUN );
- BBIUUCIICHHE AepopMaluii;

- IeYaTh Pe3yJIbTATOB.

4. Pa3paboTka (QYHKUMN pemeHuss MOJHOM CUCTEMbl ypaBHEHUH IS
CTaTUYECKU ONPEJEITUMON CUCTEMBI:
- BBOJI UCXOJIHBIX JJAHHBIX;

- popMHUpOBaHUE MATPHUIIBI YPABHEHU PaBHOBECHS,

- TPAHCIIOHUPOBAHUE MATPHUILIbl YPABHEHUI pAaBHOBECHS;

- BBIYHCIICHUE YCWIIHH (PEIICHHE CUCTEMBI YpaBHEHUN);

- BBIUUCIICHHE e opMaIiuii;

- BBIYHCJICHHE TIEPEMEIIICHUMN y3IIOB;

- Ie4YaTh PE3yJIbTATOB.

5. PelieHre T€CTOBBIX U MHIUBUIYIBHBIX 33/1a4 HA CHJIIOBOE BO3JICHCTBUE.

6. PemieHne TeCTOBBIX W WHAMBUAYATBHBIX 3a7a4 HA TEMIEPATypHOE
BO3JEUCTBHE.
7. [locTpoeHne TUHUN BIUSIHUSL CTATUUECKUM METOJIOM.

8. [locTtpoeHune nuHUM BIUSIHUSA KUHEMAaTHYECKUM METOI0M.

9. Pa3paboTka (QyHKUMI a1 pemieHusi MOJHOW CHUCTEMbl YpaBHEHUU IO
METOly NEPEMELIECHUN:

- BBOJ, UICXOJIHBIX TAHHBIX;

- (popMHpoBaHNE MATPUIILI KECTKOCTH aHCAMOJsl JIEMEHTOB (BKIJIIOYAET B

ce0st TOCTPOCHUE MATPUIIBI )KECTKOCTH IJIEMEHTA);
- y4eT KHHEMATUYECKUX TPAHUYHBIX YCIOBU;

- pELIEHUE CUCTEMbI YPABHEHUH (BBIUMCICHUE IEPEMEILICHUN );

- BbIUMCIIEHUE YCWIMH (BKIIIOYAeT B ce0s1 PYyHKUUIO MOCTPOCHUS MaTPULbI
yCUITUR);
- BBIBOJ IICPEMEIICHUN U YCUIIUH.

10. Pazpabotka (yHKIMH, pealu3ylolle pelieHre MMOJHONW CUCTEMBbI
YPAaBHEHHUN 110 METOLY CHUJL.



5. Ilepedyenb wu3AaHUI, KOTOpPBIE PEKOMEHIYETCS HCIOJIb30BaTh IPHU

OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

Ne
1/
iyl

bubnuorpaduuec
KOE OIMCaHue

Mecto noctyna

1

Korosnu A.B.
Pemenue 3anau
TEOpPHUH
YIPYTOCTH
METOJIOM
KOHCYHBIX
sneMeHToB / A.B.
KotoBwnu. -
Mocksa : MI'TY
um. H.O.
baymana, 2012. -
106 c. - ISBN
978-5-7038-3567-
8.

https://ibooks.ru/bookshelf/386458/reading. - TekcT: 3K TPOHHBIH.

ITamomuukos, H.
H. Crpourenbnas
mexannka / H. H.
TamomHauKOB, P.
E.
Kpucranuuckui,
A. B. Jlapkos ;

noj peaakuueit H.

H. [ITanoniHukos.

— 16-e u3n., crep.

— CaHkT-
[TerepOypr :
Jlann, 2023. —
692 c. — ISBN
978-5-507-47191-
1.— Texker:
AIIEKTPOHHBIH //
Jlans ;
AJIEKTPOHHO-
OnOIMOTCYHAS
CHCTEMA.

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

Martsees, C. A.
OCHOBBI METOIA
KOHEYHBIX
DJICMCHTOB :

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




yuebHoe rnocobue
/ C. A. MarBees.
— 2-¢ U3 1., ucrp.
— OmMCK :
CubAJIN, 2023.
—65¢c. —
Texkcr .
ANIEKTPOHHBIH //
Jlans :
AIEKTPOHHO-
OubInoTeuHas
cucTeMa.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAThCS MPHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).

Odunmaneueiit cat PYT (MUUT) (https://www.miit.ru/).

Hayuno-texunueckas oubdauorexka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoartenbHas matdopma «kOpaitr» (https://urait.ru/).

DeKTPOHHO-0MOIMOTeYHAS cucreMa U31aTeJILCTBA «Jlaap»

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

7. IlepeueHb  JUIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpPOrpaMMHOTO OOECIICUYeHHsI, B TOM YHCJIE OTEUYECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIsI OCBOCHMSI TUCITUTIIIUHBI (MOTYJIs).

Microsoft Internet Explorer (unu npyroit 6paysep).
Onepanuonnas cucrema Microsoft Windows.
Microsoft Office.

CucremMa aBTOMaTU3MPOBAHHOIO MPOEKTUpOoBaHus Autocad.

8. OmmcaHue MaTepUaJIbHO-TEXHUYECKOM O0a3bl, HEOOXOJUMOM IS
OCYIIECTBJICHUS 00pa30BaTEILHOrO MpoIiecca Mo TUCIHUILTHHE (MOIYJIIO).

YyeOHble ayuTOpUM JUIsl MPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAILEHHBIC
KOMITBIOTEPHON TEXHUKON 1 HA0OpaMu I€MOHCTPAIMOHHOTO 000PY10BaHMUS.

9. ®opMa MPOMEKyTOUHOM aTTECTAINU:

DK3aMeH B 6 ceMmecTpe.
3ayer B 5, 7 ceMmecTpax.



KypcoBas pabota B 5, 7 cemecTpax.

10. OueHouHble MaTEpHUAIIBI.

OueHOYHbIE MaTepUalIbl, TPUMEHSIEMbIE MPU MPOBEICHUN MPOMEKYTOUHOU
aTTecTalluM, pa3paldaThIBAIOTCA B COOTBETCTBUU C JIOKAJIbHBIM HOPMaTHUBHBIM
aktom PYT (MUNT).



ABTOpBI:
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IIPOEKTUPOBAHUS» N.B. Hecrepos
CornacoBaHo:
3asenyrommii kaheapori CAIIBC N.B. Hecteposn

[Ipeacenarens yueOHO-METOIUIECKOM
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