MHHHUCTEPCTBO TPAHCIIOPTA POCCUHUCKOM ®EJEPAIINA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BbICIHIEI'O OBPA3OBAHUSA

«POCCUMNCKHNI YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUHUT)

/ Paboyast mporpamma JUCLUIIIMHBI (MOAYJIS), \
KaK KOMIIOHEHT 00pa30BaTeIbHON IIPOrpaMMbl
6a30BOr0 BBICIIETr0 00Pa30BaHMs
0 HAINPaBJICHUIO OATOTOBKU
09.03.01 MupopmMaTHKa U BEIYUCIUTEIbHAS TEXHUKA,
yTBepKJIEHHOI nepsbIM npopekropoM PI'AOY BO
PYT (MUUT) Tumonunsm B.C.

- J

PABOYASA TIPOIT'PAMMA JUCHUIIVIMHBI (MOAYJIA)

JIMHAMHMKA ¥ YCTOHYMBOCTHh TPAHCIIOPTHBIX COOPYKEHUM

Hanpasnenue noaroToBku: 09.03.01 HupopmaTuka © BBIYUCIHUTEIbHAS
TEXHUKa

Hamnpasneranocts (mpodwmis):  CucteMbl ABTOMATU3UPOBAHHOTO
IPOEKTUPOBAHHUS

®dopma oOydeHwus: Ounas

Pa6ouas mporpaMma JUCHUIIINHEL (MOIYJIS) B BUJE
3JIEKTPOHHOI'0 JIOKYMEHTA BBI'PYKEHA U3 €JMHOM
KOPIIOPaTUBHON MH(OPMALIMOHHOM CHCTEMBI YIIPaBICHUS
YHHUBEPCUTETOM U COOTBETCTBYET OPUIMHAILY

J

IIpocras 3nekTpoHHas noanuce, BeiganHas ®IAOY BO PYT
(MUHAT)
ID nojnucu: 2899
[Toanucan: 3aBenyrouwmii kadeapoii Hectepos VBan
Biagumuposuu

Jata: 01.09.2026




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):

IIK-5 - CrnocoOeH BBIMOJHIATh aHAdW3 M MPOBOJUTH IMPOrPAMMHOE
MOJICTUPOBAHUE CTPOUTENBHBIX COOPYKEHUMH.

OO0yueHue 1Mo JUCIUIUIMHE (MOJTIYIIIO ) IPENoIaraeT, 4YTo 1Mo ero pe3yJibrataM
oOyuarotuiicst 0yier:

3HaTh:
BBIYUCIIUTEIBHBIE  AJITOPUTMBI  TIO3BOJIAIONIME MOJCIUPOBATH  PabOTy
MJIOCKUX CTEPKHEBBIX CUCTEM

YMeTh:
UCIIOJIb30BaTh pa3padOTaHHBIE AJITOPUTMBI M MPOrpaMMbl ISl pacuera
TUIOCKHUX CTEPKHEBBIX CUCTEM

Baanern:
METOAUKOU Mepexo/ia OT PeaabHOr0 00BbEKTA K pACUETHOU CXEMeE

3. O0beM TUCHUIUTUHBI (MOJTYJIS).
3.1. O6mmas Tpy10eMKOCTb TUCHMUIUIMHBI (MOTYJIS).

OO6masi TPyIOEMKOCTh AUCHUILIMHBI (MOAyJsi) cocTaBisier 7 3.e. (252
akaJeMHUYECKHUX Jaca(oB).

3.2. O6bem mucummuiiHbl (Momynsi) B (opmMe KOHTAaKTHOW pabOThI
oOydJaromuxcsi C  IENarorMYecCKUMHu  paboTHHKaMu W (WIM)  JUIAMH,



IPUBIIEKAEMBIMH K peau3alnnu 00pa3oBaTeIbHOM MpOrpaMMbl Ha UHBIX YCIOBHSIX,
[P POBEJECHUHN YUEOHBIX 3aHITHI:

KomnuectBo yacos
Tun yueOHbIX 3aHATHH Cemectp
Bcero

Ne§ | Ne9

KonrakTHas paboTa rmpu npoBeicHHH Y4eOHbIX 3aHATHH (BCEro): 104 | 56 48
B tom uucre:

3aHATH JIEKIIMOHHOTO THTIA 44 28 16

3aHATHSI CEMUHAPCKOTO THIIA 60 28 32

3.3. ObpeM muctUIUIMHBI (MOAYJs) B (popMe CamMOCTOSITENbHOU pPabOTHI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM pabOThl O0O0ydYaroIuxcs ¢
nearoruaeckuMu paboTHUKAMU U (W) JIUI[AMU, TIPUBJICKAEMBIMH K peau3aiiu
oOpa3oBaTeIbHOM TpOrpaMMbl Ha HWHBIX YCJIOBHUSIX, TIPU TPOBEICHUU
MPOMEKYTOUHOM aTTecTaluu coctapisieT 148 akageMmuueckux daca (0OB).

3.4. ITpu oOy4yeHnH N0 MHAUBUAYAJIBHOMY YUYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0yY€HHH, 00BEM TUCIUIUIMHBI (MOJYJIsI) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYaromuxcs, a Takke B hopme
KOHTAKTHON paboThl 00YUYaIOIIMXCS C MEJarorndyecKuMy paOOTHUKAMHU U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMU K pealii3aliii 00pa3oBaTEIbHONW POrPaMMbl HA HHBIX
YCIIOBHSIX, IPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALINH.

4. ConepxkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3ausaTHs JIEKIIMOHHOIO THUIIA.

/ TemaTuka JIEKIIMOHHBIX 3aHATUN / KpaTKO€ COACPIKAHUC
II/11

1 |OOGmmue 3amedanHusi 0 MOACTUPOBAHUN MEXaHUUECKUX CUCTEM

OO01ue COOTHOMICHUS MEXKAY KIIACCHYECKON M BRIYHACIUTEIEHOW CTPOUTEEHON MeXaHUKOU. [ToHsTHE
CUCTEMBI U CHCTEMHOTO MOAX0a MPUMEHUTENBHO K CTEPKHEBON CHCTEME. Y paBHEHHUSI PABHOBECHSI.
[Moy3noBoii noaxox st GopMUpOBaHMS MAaTPUIIBI ypaBHEHHH paBHOBECHSI.

2 |[ToonemeHTHBIN TOAX0 POPMUPOBAHUS MATPULIBI YPABHEHUI PAaBHOBECHS

Marpuna ypaBHEeHHH paBHOBECHS JUIsl IIAPHUPHOTO dJIEMEHTa. AJITOPUTM (POPMHUPOBAHUS MAaTPHULIBI
YpaBHEHUU paBHOBECHS JIs CTEPKHEBOM cucTeMbl. [locTpoenne nuHuil BIUSHUA [IPU UCIIOJIB30BaHUU

YpaBHEHUI paBHOBECUS

3 |['eoMerpudeckue ypaBHEHUS JJIs DJIEMEHTA
CBs13b TEOMETPUIECCKUX U CTATHICCKUX ypaBHeHHﬁ (HBOﬁCTBeHHOCTL CTaTUYECKOTO U TEOMETPUIECKOTO

MIPOCTPAHCTB)
4 duznyeckue YpaBHCHUS IJIA 3JIEMCHTA U CTGp)KHCBOfI CHUCTCMBbI
[TocTpoeHue MOITHOM cUCTEMBI YpaBHEHHUH CTPOUTENEHON MEXaHUKH. Y UeT 3aJaHHBIX Ae(OopMaIHid.

AnropuTMm pacyera: BEIYHCICHUE YCUIHUN U ITepeMeIeHH




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

[IporpaMMHas peanuzaius pacueTa CTaTUYECKH OMPeIeTUMbIX IIAPHUPHBIX CTEPHKHEBBIX

CHCTEM
CprKTypa HNCXOJHBIX JAaHHBIX U aJITOPUTM HpOFpaMMHOﬁ peajm3anuru pacyeTa CTaTUICCKU ONPEACTINMBIX
ITAapHUPHBIX CTCPKHCBLIX CUCTEM

IToaxoasl K pemeHuo IOJIHOW CUCTEMBI YPAaBHEHUN

CMelIaHHbIA METOT

[Tomyuenue hopmyi, IO KOTOPHIM BBIYUCIISIIOTCS KOY(DPUITUEHTHI MAaTPHUILIBI )KECTKOCTH

LIApPHUPHOI'O AJIEMEHTA.
AJNTOpPHUTM NIPOTPaMMHON peaTi3aiiuy
[ToameMeHTHBIH TOAX0A K (POPMUPOBAHUIO MaTPHIIBI )KECTKOCTH aHCAMOJISI JJIEMEHTOB

AJ'IFOpI/ITM yu€Ta KHHCMATHYCCKUX I'PAaHUIHBIX yCJIOBI/Iﬁ
Pa3paboTka ncxoaHoi MHGOPMAIUH U alNrOpUTMa IIPOrpaMMHOI peann3ayun

Meron cun
Pemenue nonHoi cucteMbl ypaBHEHUI CTPOUTEIBHON MEXAHUKH 110 METOLY CHII

10

HOCTpOCHI/Ie MaTpHUbI ) KECTKOCTU AJIA CTCPIKHA O6III€FO IMOJIOKCHHA C ) KECTKUMU y3JIaMU
HOCTpOGHI/Ie MaTpulbl XKECTKOCTU JIA CTCPIKHS 06H_[er0 TMOJIOKCHUS C )KECTKUMU y3JIaMU (H.ICCTL
CTeTIcHeH CBO6OI[LI) C HCIIOJIb30BaHUEM IIOJTHOM CHCTEMBI ypaBHeHI/II;‘I. HOCTpOGHI/IG MaTpHlbl )KECTKOCTU
9JIEMEHTA C UCITOIH30BAHUEM TaOIUUHBIX SIIOP MOMEHTOB U3 KypcCa KJIACCHYECKOU CTpOPITeJ'H:HOﬁ
MCXaHHKH.

11

CBsi3p MEX]ly IEPEMEIIECHUSIMH B MECTHOU U TJ100aIbHON CUCTEMaxX KOOPAWHAT

CBsi3b MEXKIy MEPEMEIICHUIMH B MECTHOM U TJ100aIbHOM crcTeMax KoopAuHaT. CHCTEMHBIH MOIX0 K
TTOCTPOCHHUIO MATPHIIBI )KECTKOCTH CTEPIKHS OOIIETO MOJIOKESHHUS: TIEPEXO0/T OT MATPHIIBI JKECTKOCTH B
MECTHOI cHCTeMe KOOPIUHAT K MaTPHIIE )KECTKOCTH B TII00aThHOM CHCTeMe KOOPIUHAT.

12

AJ'IFOpI/ITM HpOl"pﬂMMHOfI peain3anu IOCTPOCHUA MATPHUILIbI )KCCTKOCTU 2JICMCHTA
0611[61"0 ITIOJIOKCHMUA.

[TocTpoeHue aropuT™Ma MPOrpaMMHO peaTu3aliy TOCTPOCHUS MATPHIIBI )KECTKOCTH DJIEMEHTA O0IIEro
MIOJI0KEHHS.

OrieHka TPyJ0€MKOCTH aJlfOpUTMAa.

13

HOCTpOCHI/Ie ManI/IIH)I KECTKOCTHU IJId DJIEMCHTA C IIATBIO CTCIICHAMU CBO6OI[BI
[TocTpoeHre MaTPHIIBI JKECTKOCTH [UIS DJIEMEHTA C MATHIO CTENICHSIMH CBOOOIBI B MECTHOHN CHCTEME
KOOpAMHAT.

ANTOPUTM BBIYMCIICHUS YCHITUH ITO U3BECTHBIM ITEPEMEIICHUSM.

14

VYuyer ynpyroro oCHoBaHus.

Monens Bunknepa. [loctpoeHre MaTpuUIIbl )KECTKOCTH sl 2JIEMEHTa Ha YIIPYTrOM OCHOBaHUU
(mpubIKEeHHAS MOJIEIB). TeCTOBBIC MPUMEPHI.

VYuer ynpyroro ocHoBaHust

15

MonenupoBaHue padOThI peiibca
MopgenupoBaHue paboOTHI peibca C UCTIONB30BAHUEM 3JIEMEHTa MPUOIMKEHHON MOJIENTN HAa BUHKJIEPOBCKOM
OCHOBaHHH.

16

HOCTpOCHI/Ie MaTpHuIbI ) KECTKOCTU CTCPIKHEBLIX 3JICMCHTOB 110 I[I/ICI)(I)epeHLII/IaJ'ILHOMy

YPaBHEHUIO
[MocTpoeHue MaTPUIIBI IKECTKOCTH CTEPIKHEBBIX AJIEMEHTOB 110 JuddepeHnnaisHOMy YpaBHEHHUIO Ha
NpUMepe CTEPKHS PabOTAIOIIEro Ha pacTsbkeHne — cxkarue. [locTpoeHne MaTpHIIbl )KECTKOCTH JIEMEHTa
Ha BUHKJIEPOBCKOM OCHOBaHWU (TOYHAS MOJIEIIH)

17

Yder BIUSHUS NPOIOIBLHON CHJIBI HA TONIEPEYHBIE IEPEMEILICHUS
Y4er BIUSHUS IPOIOIBHON CHIIBI Ha TTOTIEPEYHBIE TepeMeNIeHus (TIPOI0JIEHO-TIONIEPEYHBIN H3THO).
[MocTpoeHre MaTPHIIBI JKECTKOCTH MPHOIMKEeHHONW Moenu. [TocTpoeHre MaTpHIlbl )KECTKOCTH TOUHOH




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

MoJenH 1o AndPepeHIINaTBHOMY yPaBHEHHIO. AJITOPUTM ITPOTPAMMHON pealiu3anni. AJITOpUTM
BBIYHCIICHHS KPUTHUECKOTO ITapaMeTpa Harpy3Ku.

18

Pemenue nuddepeHnnanbHbIX ypaBHEHUH
JluneiiHoe 0THOPOJHOE YpaBHEHHE 2-TO MOPSIKA C MOCTOSIHHBIMA K03 duinenramu. JlnaeiiHOE
HEOHOPOIHOE YPaBHEHHE 2-TO MOPSIKA C MOCTOSTHHBIMU KO3 (DUITHCHTAMH

19

[TpeobpaszoBanue Jlammaca
[Tpumenerne npeodpazoBanms Jlamiaca K pereHnio 0OBIKHOBEHHBIX UGG epeHINaIbHBIX YPAaBHEHUH ¢
Ha4yaJbHBIMH YCIOBHAMH

20

[M'unepOonuueckue GyHKIHH
FeOMeTpI/I‘IeCKOG OIIPCACIICHUE, CBA3b C TPUTOHOMCTPHUICCKUMU (1)yHK]_II/I$IMI/I. Baxknrie TOXICCTBA

21

BriBog nuddepeHnmanbHbIX ypaBHEHHH 17151 0aaKku, Oajku Ha yIpyroM OCHOBaHMH, PU

TapMOHHYECKHUX KOJICOAHUSIX U TIPU IPOJOTHHO-TIOTIEPEYHOM U3rHbe
[Ipocras Ganka. banka Ha yrpyroM ocHOBaHWH. baika npy rapMoHUYecKuX Kojiebanusx. banka B
YCIIOBHSIX TIPOIOIFHO-TIONEPEYIHOTO N3rnbda

22

[Tpumepsl nocTpoeHus dI0p B OaIKax MpU pa3InyHbIX YCIOBUAX

PaBHOMEpHO pacnpesieneHHast Harpy3Ka 1o Bceil JuinHe Oayku, pacnpeieeHHas Harpy3Ka Ha JIeBOH
MIOJIOBHHE OAJIKH, COCPEIOTOUCHHAS CHJIA, COCPEAOTOUEHHBI MOMEHT, IBE€ COCPEIOTOUECHHBIE CHIIHI,
Bpe3aHHbII MapHUp, Oajka Ha CIUIOIIHOM BUHKJIEPOBCKOM YIPYTOM OCHOBaHUH

23

banka IIpU rapMOHHUYCCKUX KOJIC68.HI/I$[X, PaCTAHYTO-U30I'HyTad 68.)'[1(3., CIKaTO-U30ruyTas
Oanka

Pacuer 0ajKu mpu rapMOHHUYECKUX KOJICOAHUSX.

Pacuer pacTsHyTO-H30THYTO# OaJIKH.

Pacuer cxxaTo-m30THYTO#H OanKy.

24

OnpeﬂeneHI/Ie KPUTHYCCKHUX CHUJI
AJ'Il"OpI/ITM OMpPEACTICHUA KPUTUICCKUX CUJT U €TO peain3anus.

25

Omnpenenenre 4acTOT COOCTBEHHBIX KoJeOaHui
AJTOpHUTM OIpeeIeHNs YacTOT COOCTBEHHBIX KOJIEOaHUH U €ro paein3arys.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTtopHbie pabOTHI

HanmenoBanue mabopaTopHbBIX paboT / KpaTKoe CoJepKaHue

OO61re COOTHOMIEHUS MEXKTy KJIACCUIECKON M BRIUUCIUTEIIHFHOM CTPOUTEIIBLHON

MEXaHUKOM.

OO0mye COOTHOWEHNS MEX/y KJIACCHYECKON M BBIYHCIUTEIBHONW CTPOUTEIILHON MEXaHUKOM.
INonsATue cucTeMsl U CUCTEMHOIO MOAX0a IPUMEHUTEIBHO K CTEPKHEBON CUCTEME.
YpaBHEHMsI paBHOBECHSL.

[Moys3noBoit noaxox st opMUpPOBaHKSI MATPULIBI ypaBHEHHH paBHOBECHSI.

Anropum GopMHEpOBaHUS MATPHUITLI YPaBHEHUN PABHOBECHS IS MIAPHUPHOTO DJIEMEHTA.
Martpuua ypaBHEHUN paBHOBECHS Ul LIADHUPHOIO JIEMEHTA.

Anroput™ HhopMHpOBaHUS MAaTPHUIBl yPAaBHEHHI PABHOBECHS [UISl CTEP)KHEBOH CHCTEMBI.

[HocTpoenue nMHUM BAUSHUS IPU UCIIOJIb30BAHUU YPAaBHEHUI paBHOBECUS

CBs3b TCOMETPUUCCKUX U CTATUUICCKUX ypaBHeHI/Iﬁ.
CBs13b F€OMETPUYECKUX U CTATUYECKUX YPABHEHUI: IBOICTBEHHOCTh CTATUUECKOTO U T€OMETPUIECKOTO
npocTpaHcTB. [Ipumeps! pacyera




HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

[TocTpoeHue MoaHOM CUCTEMBI YPABHEHUN CTPOUTEIIBHOM MEXaHUKH.
VYder 3agaHHBIX nedopMannii.
AJTOpUTM pacuera: BEIUUCICHUE YCUIMN U MIepeMEIeHAN

HpOFpaMMHaﬂ pcajm3anya pacucTa CTATUICCKU ONIPCACITIUMBIX MIAPHUPHBIX CTCPIKHCBBIX

CUCTEM
W3yuyeHne cTpyKTypbl HCXOAHBIX JaHHBIX U aITOPUTMa IPOIPaMMHON pealli3allii pacueTa CTaTHIeCKU
ONpPENEIMMBIX IIAPHUPHBIX CTEPIKHEBBIX CUCTEM

CMelIagHbIi METOI
CMCHIaHHBIﬁ MCTOA: U3YUCHHNC CTPYKTYPbI HCXOAHBIX JAHHBIX U aJITOpUTMa pean3aliuu.

cDO}’JMYJ'H:I JJIs1 BBIYHUCJICHUA KO3(I)(I)I/II_II/ICHTOB MaTpulbl JKECTKOCTU IIAPHUPHOT'O
3JICMCHTA.

[Monyaenne GopMyI1, HO KOTOPEIM BBIYUCIISIOTCS KOI(DPHUIMEHTH MaTPHUIIBI )KECTKOCTH IAPHUPHOTO
JJIEMEHTA.

AJNTOPUTM NPOTrpaMMHON peanu3anuy.

Brruucnenune ko3¢ GUIMEHTOB MaTPHUIIBI )KECTKOCTH IIAPHUPHOTO DJIEMEHTA.
Pazpabotka ncxomHoi HHGOPMALINY U AITOPUTMA IPOTPAMMHON pearn3aliii

Meton cun
cDOpMyJ'II)I JUIA pacucTa U aJITOPUTM METOJa

10

HOCTpOCHI/IC MaTpHIbI ) KECCTKOCTU IJIA CTCPIKHA 06mer0 ITOJIOKCHHUSA C XKCCTKUMU

y3JIaMHU.
[MTocTpoeHre MaTpUIIBI JKECTKOCTH JJISI CTEPIKHS OOIIETo MOJI0KEHHS C JKECTKUMHU y37aMu (IIeCTh
cTereHelt cBoOO0/IbI) C HCIIOIB30BAHUEM TTOJTHOW CUCTEMBI yPaBHEHHUH.

[TocTpoeHne MaTpPHUIIBI XKECTKOCTH JIEMEHTA C UCTIOIb30BaHUEM TAOJIMYHBIX S0P MOMEHTOB M3 Kypca
KJIACCUYECKOW CTPOUTENBHON MEXaHUKHU.

11

CBs3b MCXKOY NCPEMCIICHUAMU B MECTHOM U INI00aIBLHOM CHCTEMAaX KOOpAUHAT.
CB#13b MEX/Ty TIEPEMEIICHUSIMU B MECTHOH U INI0OANBHOM CHCTEMaX KOOPIHHAT.

CHCTeMHBIH TTOX0/] K TOCTPOCHHIO MATPHUIIBI )KECTKOCTH CTEPKHSI OOIIETO MOJOKECHHS: TIEPEX0] OT
MAaTPHIIbI YKECTKOCTH B MECTHON CHCTEME KOOPANHAT K MAaTPHIIE )KECTKOCTH B TII00ANBHOM crcTEMe
KOOPJHHAT.

12

AJTOPUTM TIOCTPOEHUST MATPHIIHI )KECTKOCTH AJIEMEHTA OOIIETO TOJIOKEHUS
AJNTOpPHUTM IPOTrPaMMHON peaTi3aiy MOCTPOSHHS MAaTPHUIIBI JKECTKOCTH JIEMEHTa OOIIETO TOIOKCHUS

13

ManI/IHa KCCTKOCTHU HJIsA JICMCHTA C IIATBIO CTCIICHAMU CBO6OI[LI B MECTHOI cuUCTEME

KOOpAUHAT.
[MTocTpoeHre MATPHIIBI KECTKOCTH IS SJIEMEHTA C TATHIO CTEMEHIMH CBOOOIBI B MECTHOI CHCTEME
KOOP/MHAT.

14

AJIFOpI/ITM BBIYMCIICHUA YCI/IJ'H/II;'I 110 U3BCCTHBIM MEPCMEILICHHUAM.
I/ISY‘JCHI/IC aAJIropuT™Ma BEIYUCIICHUA yCI/IJII/Iﬁ 110 U3BECTHBIM IIEPEMEIICHUAM Ha IIpUMEpPaX.

15

VYuyer ynpyroro oCHoBaHus.

VY4er ynpyroro oCHoBaHHsI.

Mopnens Bunkiepa.

[TocTpoeHne MaTpPUIIBI KECTKOCTH AJISI SJIEMEHTA Ha YIIPYroM OCHOBaHWH (IIPHOJIMIKEHHAS! MOJIEIIB ).
TecToBble IPUMEPBL.

16

MonenupoBaHue pabOThI pelibca.
MopenupoBanue pabOTHI pebca C HCIOIB30BAHNEM 3JIEMEHTA PUOIMKEHHONH MOJIETT Ha BUHKJIEPOBCKOM
OCHOBaHHU.

17

HOCTpoeHI/Ie MaTpHIbI XKKECTKOCTU CTECPIKHEBLIX 3JICMCHTOB.
[TocTpoeHue MaTpPUIIBI KECTKOCTH CTEPIKHEBBIX AJIEMEHTOB 110 JuddhepeHnnarIsHoMy YpaBHEHHUIO Ha




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

IpUMepe CTEPXKHS padOTaIOIIEro Ha PACTSHKEHNE — CHKaTHE.
[TocTpoeHue MaTPHIIBI KECTKOCTH dJIEMEHTA Ha BUHKJIEPOBCKOM OCHOBaHHH (TOYHAS MOZEIb)

18

V4er BIusSHUSA HpO,[[OJ'IBHOfI CHJIbI Ha MMONCPCYHLIC IICPCMCILICHHU A (l'[pOI[OJ'ILHO-

MOTIePEYHBIN U3TH0).

Vuer BAUSHUA IPOJOIBHON CUJIBI Ha MONEPEUHbIe NepeMelieHHs (IPOA0IbHO-TIONIEPEUHbIi N3rub).
[TocTpoeHue MaTPUIIBI KECTKOCTH TPUOIMIKEHHOH MOJICIIH.

ITocTpoeHne MaTpUIIBl KECTKOCTH TOYHON Mozenu 1o qudhepeHnnanrsHoOMy YpaBHEHHIO.
AJNTOpHUTM NIPOTPaMMHON peai3anium.

AJNTOpPHUTM BBIYHCIIEHHS KPUTHYECKOTO [TapaMeTpa Harpy3Ku.

19

Jluneiinble ypaBHEHHE 2-TO MOPsAKA C MOCTOSHHBIMU KO3 pulineHTaMu: BUAbl U

MCTOABI pCHICHUS.
JluneitHoe OAHOPOJHOC YPAaBHCHUC 2-T0 nopsaka ¢ moCTOAHHbIMU KOB(i)(i)I/IHI/IeHTaMI/I.
JluneitHoe HCOJHOPOAHOC YpaBHCHUEC 2-T0 nopsaka ¢ moCTOAHHbIMU KO3(1)(1)I/IHI/I€HT3MI/I.

20

Bunel Harpy3ku Ha Oanky.

PaBHOMEpHO pacmpeneneHHas Harpy3Ka I10 BCel AIiHe OaKu, pacrpeieieHHas Harpy3Ka Ha JIEBOH
MOJIOBHHE OAJIKH, COCPEIOTOUCHHAS CHJIA, COCPEAOTOUEHHBIH MOMEHT, IBE COCPEOTOYECHHbIE CHIIBI,
BPE3aHHBIH MIapHUp, Oallka Ha CIUIOLNTHOM BHHKJIEPOBCKOM YIIPYTOM OCHOBAHUH

21

banka IIpU rTApMOHHUYCCKUX KOJIEOAHHSX.
banka IpUu TapMOHUYECKUX KOJ'Ie6aHI/I$[X, PaCTAHYTO-U30THYTad 6am<a, CIKAaTO-U30THYTast Oanka

22

OHpCHGJ’ICHI/Ie KPUTHYCCKUX CHIT
OrnpeneneHue KPUTHISCKUX CHIT: allTOPUTM

23

Ompenenenne 4acTOT COOCTBEHHBIX KoJIeOaHUH
OmnpeneneHre 9acTOT COOCTBEHHBIX KOJIEOaHUH: (OPMYIIBI U alTOPUTM pacueTa.

4.3. CamocrosiTenbHas padoTa 00y4darOIMnXCs.

o/

Bun camocrosTensHOM paboThI

N3yueHne nONOIHUTENBHOU JINTEPATYPBI.

HOI[I‘OTOBKa K ITPAKTUYCCKUM 3aHATHUAM.

Brinmonnenue KYpCOBOI'O ITPOCKTA.

IToaroroBka k IpOMEKyTOYHOM aTTECTALUH.

gl | W| N[

[ToaroToBka K T€KyIlemMy KOHTPOJIIO.

4.4. [IpuMepHBIN ITEPEYEHb TEM KYPCOBBIX IIPOEKTOB
Bce 3a1anns BBIIONHAIOTCS IO MHAUBUAYAIbHOMY BapUAHTY.

1. Aaroput™M U mnporpaMMHas peanuzanus (HOPMUPOBAHMS MATPUIIBI

ypaBHEHUHN paBHOBECHSI.

2. ITocTpoeHue TUHUMN BIUSHUS.

3. Pazpaborka QyHKUMI penieHus TMOJTHOM CHUCTEMbl ypaBHEHHM ISt

CTaTU4YCCKH OHpCI[@HHMOﬁ CHCTCMBI:

- BBOJ UCXOAHBIX JAHHBIX,




- (hopMHpoOBaHKE MaTPHIIBl YpaBHEHUI paBHOBECHS;

- TPAHCTIOHUPOBAHUE MaTPULbl YpaBHEHUN PABHOBECHUS;
- BBIYUCIICHUE YCUJIUH (pELIEHUE CUCTEMBI YPaBHEHUN );
- BBIYUCIICHHE iepopManuii;

- [1I€4aTh PE3yJIbTATOB.

4. Pa3paboTka (QYHKUMN peuieHus TMOJHOM CHUCTEMBbl ypaBHEHHH JUis
CTaTUYECKHU ONPEAECITUMON CUCTEMBI:
- BBOJ] ICXO/IHbIX JJaHHBIX;

- popMHUpOBaHUE MATPUILIBl YPABHEHUM paBHOBECHS,

- TPAHCIIOHUPOBAHUE MATPHUILIbl YPABHEHUN paBHOBECHS;

- BEIYUCIICHUE YCHIUH (PEIICHHEe CHCTEMBI YPAaBHCHHIA);

- BBIUHCIICHHE e opMaIuii;

- BBIYHCJICHHUE TIEPEMEIIICHHUM Y3JIOB;

- Ie4YaTh Pe3yJIbTATOB.

5. PemieHne T€CTOBBIX U MHAMBUAYAIBHBIX 33/1a4 HA CUIIOBOE BO3/ICHICTBHE.

6. Pemenue TECTOBBIX M HWHIMBUAYAJIBHBIX 3a7a4 Ha TEMIIEpaTypHOE
BO3/ICHCTBHE.
7. IlocTpoeHure JIMHUN BIUSHUS CTATUYECKUM METOJIOM.

8. [TocTpoeHue nMHMUI BIUSIHUSA KUHEMATHYECKUM METOIO0M.

9. Pa3paboTka (yHKIMI A1 pelieHus] MOJTHOW CHCTEMBbl ypaBHEHUH IO
METOly NEPEMELICHUM:

- BBOJI ICXO/IHBIX JJAHHBIX;

- (hopMupoBaHHE MATPUIIHI KECTKOCTH aHCAMOJISl RJIEMEHTOB (BKIJIFOYAET B

ce0st TOCTPOCHUE MATPUIII )KECTKOCTH IJIEMEHTA);
- y4€T KHHEMaTH4YE€CKUX TPAHUYHBIX YCIIOBUM;

- pElIeHNE CUCTEMbI YPABHEHUH (BBIUMCICHUE IEPEMEILICHUI );

- BBIYMCIIEHHE YCWINH (BKJIOYaeT B ce€0s (PyHKLHIO TIOCTPOEHUS MaTPHILIbI
yCUIIUR);
- BBIBOJI IIEPEMEIICHUM U yCUIIUH.

10. Pazpabotka (yHKIMH, peaTU3yIOMIEH pelIeHHe TMOJHONW CHUCTEMBbI
ypaBHEHUH IO METOIy CHII.

5. llepeueHp wu3AaHWN, KOTOPBIE PEKOMEHIYETCS HCIIOJIb30BaTh IIPH
OCBOEHUHU TUCHUIUIUHBI (MOJTYJIS).



bubnmorpagpuaec
KOE€ OITUCAHUE

Mecto nocryna

Kortosuu A.B.
Pemenue 3aga4
TEOPUH
YIPYTOCTH
METOJIOM
KOHCUHBIX
anemeHToB / A.B.
KortoBuu. -
Mockpa : MI'TY
um. H.O.
baymana, 2012. -
106 c. - ISBN
978-5-7038-3567-
8

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

[ITanmomuaukos, H.
H. Ctpoutenbhas
Mexanuka / H. H.
IITamomniaukos, P.
E.
Kpucranuuckui,
A. B. lapkos ;

oz penakuuent H.

H. IamonrHukos.

— 16-e u3m., crep.

— CaHkTt-
[TerepOypr :
Jlanp, 2023. —
692 c. — ISBN
978-5-507-47191-
1

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

Martsees, C. A.
OCHOBBI MeTOIA
KOHCYHBIX
3JICMEHTOB :
yuebHoe rnocobue
/ C. A. MarBees.
— 2-¢ U3 1., ucrp.
— OMCK :

CubA 1N, 2023.
—65c.

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




6. IlepeueHb COBpEeMEHHBIX MPOPECCHOHATBHBIX 0a3 MaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

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

Hayuno-texaunueckas oudmuoreka PYT (MUUNT) (http:/library.miit.ru).

Oo6pazoBatenbHas mwatdopma «kOpaitr» (https://urait.ru/).

DIeKTPOHHO-0MOIMOTeUHAS cucTemMa W31aTeIbCTBA «JIanby»

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

7. IlepeuyeHb JHUIEH3UOHHOTO H  CBOOOJHO  PACHPOCTPAHIEMOTO
POrpaMMHOT0 OOECIICYCHHUSI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJII OCBOCHMS TUCITUTIIIMHBI (MOTYJIs).

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

CucremMa aBTOMaTU3MPOBAHHOTO MPOEKTUpOBaHus Autocad.

8. OmmcaHne MaTepUaIbHO-TEXHUYSCKOM 0a3bl, HEOOXOJUMOM I
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO MPOIIecca MO MUCIUTUINHE (MOJIYITIO).

YyeOHble ayuTOpUM JUIsl TPOBEACHUS YUYCOHBIX 3aHSATUN, OCHAIEHHBIC
KOMITBIOTEPHON TEXHUKON 1 HA0OpaMu IEMOHCTPAITMOHHOTO 000PY10BaHMUS.

9. ®opma MpOMEKYTOUYHOM aTTECTALINU:

3ader B 8 cemecTpe.
KypcoBoii npoekt B 8 cemecTpe.
Dk3ameH B 9 ceMecTpe.

10. OtieHOUYHBIE MaTEpUATTBI.

OneHouHbIE MaTepUabl, TPUMEHSIEMbIE TIPU MPOBEICHUU MPOMEKYTOUHOM
aTTeCcTally, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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