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Pa3nes 1. Ananu3s coopyskeHui
1. Kunemarmueckuii aHaimM3 pacu€THBIX cXeM coopyxkeHui. [lonstre o pacu€THOl cxeme
coopyxeHus. Tumsl onop. Y cioBUs TEOMETPUUECKOW HEU3ZMEHAEMOCTH CUCTEM.
2. MraoBeHHO u3MeHsieMble cucteMbl. CriocoObl MPOBEPKU CUCTEM Ha MTHOBEHHYIO U3MEHSEMOCTb.
Pa3nes 2. Pacuér craTnyecky onpeeJMMbIX CTEPKHEBBIX CHCTEM

1. Metonpl ompenencHus BHYyTPEHHUX YCWIMH B CTEP)KHEBBIX CHCTeMax. BHenIHWe W BHYTpEHHHE
CHJIBL. DIIOPHI BHYTPEHHUX YCWIMK. 3HAKU U 3aBUCUMOCTH Mexay M, Q u q.
2. Pacuér cratnuecku onpeaenumbix 6anok v pam. ITostaxkHas cxema. JIuHUM BIUSHUSL.
3. IlocTpoeHue TMHUIA BIMSHUS CTATUYECKUM U KHHEMAaTHUECKUM CITIOCOOaMHU.
4. JIuHuu BIUSAHUS B TPEXIIAPHUPHBIX apKax, MPOCThIX hepmax.
5. 3arpykeHue JMHUN BIIMSHUS HENOABM)KHON U NOJBHKHOM HAarpy3KoW. DKBHUBAJICHTHAs Harpyska.
HeBpIronHoe nosnoxeHue Harpy3ku Ha COOPYKECHHUE.
6. Omnpenenenus ycwimii B 3JieMeHTax mpoctermux ¢epm. Crocod MOMEHTHOW TOYKH, CIoco0
HPOEKIHi, CIOCO0 3aMEHbI CTEPKHEH.
7. AHanuTHYecKuil pacy€T TpeXIIapHUPHBIX apOK. Y paBHEHHE pallMOHATIBHON OCH apKHU.
8. CuMMeTpHYHbIE U HECUMMETPUYHBIE CXEMBI COOPYKEHUH. Pa3inokeHne npon3BoJIbHON HArpy3Ku Ha
CUMMETPUYHOE U OOPATHOCUMMETPUYHOE BO3CHCTBUSL.
9. OcHOBHBIE IOHATHS O JIMHEHHO-IehopMupyeMoii cucteM. O6001mEHHBIH 3aKk0oH ['yka. O600mIEHHBIE
CWJIBI U nepemeltieHus. [ [puHIun BO3MOKHBIX IEpeMEIIECHHM
10. PaGota BHyTpeHHUX cui ynpyroi cuctemsl. Teopema Kianeiipona o craTudecku MpUIOKEHHOM
BHEITHEW Harpy3ke. [loreHnuanpHas sHeprus aedopMarui.
11. YHuBepcanbHasg (opmyna s onpezaeneHus nepeMerieHuil. CrnocoObl BBIYMCIECHUS WHTErpaa
Mopa.

Pa3nea 3. Pacuér cTaTnyecKky HeOnpeaeTuMBbIX CTEP/KHEBBIX CHCTEM
1. Cratuyeckas HEONpeneIMMOCTb. MeTobl pacyéTra CTaTUYECKU HEOIPEAEIUMbIX CUCTEM.
2. TeopemMa 0 B3aUMHOCTH paboT. TeopeMbl B3aUMHOCTHM IEpPEMEIICHUH, peaklui, peakuuil u
IepeEMEIICHU .
3. OnpeneneHue nNepeMelICHU B CTAaTUUECKH ONPENEIMMBIX CTEPXKHEBBIX cucTeMax. Ilepemenienus
OT CHUJIOBOM Harpy3Kku, CMELIEHHS OMOp U U3MEHEHUS TEMIIEpaTypHl.
4. Pacuér cTaTM4eCKH HEOIpPEIEIMMbIX CUCTeM MeTroAoM cui. OcHOBHasg cucreMa. KaHoHMuYeckue
ypaBHeHud. CTaTudyeckne U KHHEMAaTHYeCKUE MPOBEPKH Pe3yJIbTaTOB.
5. Ynopoiuenus, npuMeHseMble pU pacy€rax paM METOJOM CHUJI: UCIOJIb30BAHUE CUMMETPHH, CIIOCOO
KECTKUX KOHCOJIEN (YIPYroro HeHTpa), rpynnupoBKa HEN3BECTHBIX.
6. Pacuér craruueckm HEONPENEIMMBIX CHCTEM MeETONOM nepeMenieHuil. OCHOBHasg cHcTeMa.
Kanonunueckue ypaBHeHus. CtaTuyeckre 1 KHHEMaTHYeCKHe IPOBEPKH PE3YJIbTATOB PACUETA.
7. CMemaHHbIil METOJ pacu€ra CTaTUYECKH Heolpeneaumsix cucteM. OcHoBHast cuctema. Tumsl
Hen3BecTHbIX. KaHoHnUYeckue ypaBHeHus. [IpoBepka pe3yibTaToB.
8. OmnpeneneHue NepeMENIEHN B CTaTUYECKH HEONPEAEIUMBIX cucTeMax. [lepeMenienus ot cunoBoi
Harpy3Ku, CMEILEHHUs OTOp U U3MEHEHHUS TEMIIEPaTyphI.

Pa3nes 4. MammHHbIE METOABI pacyéTa COOpYy:KeHHU
1. MammHHBIE METOIBI pacu€Ta KOHCTpYKIMiA. [lonHas cucreMa ypaBHEHHH CTPOUTEIBHON MEXAHUKHU
CTEp)KHEBBIX cHcTeM. MaTpuunble (OpMBI 3allUCH  ypaBHEHMH paBHOBECHs, ypaBHEHUMH
coBMecTUMOCTH Aedopmanuii. [[puHImMn 1BOHCTBEHHOCTH.
2. MarpuuHO-BEKTOpHAs 3alMCh BXOJHBIX M BBIXOAHBIX JAHHBIX. MaTpulla BHEIIHMX CHIL.
[IpuBeneHne BHEIIHMX BO3ACHCTBUN K y370BOM Harpyske [lomydeHue MaTpuil peakuuu, *KECTKOCTH,
NePEMELIEHUH U TOAATINBOCTH.
3. Pacuér koHcTpykumii MeronoMm KoHeuHbIX 3neMeHToB (MKD). Cesazsp MKD ¢ ypaBHeHMsIMU
CTPOUTENILHON MEXaHUKU. J{nCcKpeTn3anus KOHTHHYaIbHBIX CUCTEM.
Pa3znen S. lunamuka coopy:keHui

1. CBoOOaHBIC KOJNIEOaHUS YIPYTUX CHCTEM C OJHOM CTENEHBI0 CBOOOIBI MPU OTCYTCTBHH U HATUYUH
Bsi3koro TpeHus. CoOCTBEHHass 4YacToTa W TEepHOJ KoeOaHWM, JIOTapu(PMUYECKUA HCKPEMEHT
3aTyXamIIUX KOJICOaHHHA.



2. BeIHY)XICHHBIE KOJIEOaHUsI CUCTEM C OJHOM CTENeHbI0 CBOOOBI MPH JEHCTBUU TapMOHHYECKOW U
MPOU3BOJIbHOM HArpy3Ku. SIBjIeHHE pe30HaHcA.
3. Buapl auHAMHUYECKHMX BO3JCHCTBHI. JlMHAMUYeCKas CTENEHb CBOOOJBI cHUCTeMBbl. CrocoObl
JUCKPETU3ALMY KOHTUHYAJIbHBIX CUCTEM.
4. CoOoaHble KOJeOaHUsI CUCTEM C KOHEUHBIM YHCIIOM CTeneHei cBo0oabl. CeKTp 4acToT u Gopm
CcBOOOIHBIX KOJIEOAHUIA.
5. BeiHYXICHHBIE KOJIEOAHUS CUCTEM C KOHEYHBIM YHCIIOM CTEIEHEH CBOOOABI TMpH JIEHCTBUU
rapMOHUYECKOH M NPOM3BOJIBHOM Harpy3ku. PasnoskeHue JBHXKEHHMS 110 COOCTBEHHBIM (opMam
KOJICOAHUH.
6. ITonatus 00 0OOOUIEHHBIX CWJIaX MHEPLMU U HCIOJIb30BAHWU UX NPH JAMHAMHYECKOM pacyére.
Bops6a ¢ Bubpanmeii.

Pa3zgen 6. ¥YcT0iUMBOCTD CTEP;KHEBBIX CHCTEM
l. YcTOMYMBOCTH YNPYroro Caro-U30THYTOrO CTEPKHS W €€ pEIICHHE METOJIOM HadallbHBIX
napaMmerpoB. @opmel otepu ycroiunBoctd. @opMyiia Diinepa 1Jisd ONpefesIeHUs KpUTUHIECKUX CHUIL.
2. OcCHOBHBIE TMOHATHSI TEOPUU YCTOHYMBOCTU COOPYKEHHMH. YCTOWYMBOE U HEYyCTOWYMBOE
paBHOBecue. KpuTrueckue Harpys3KH.
3. Cratuueckuili M KUHEMAaTHMYECKUH METOAbl ONpPENENCHUs] NPENesIbHON Harpy3ku. Teopema o
€MHCTBEHHOCTH PELICHHUS.
4. YcTOMUMBOCTh CUCTEM C KOHEYHBIM YHCJIOM CTeNeHelW cBoOO/bl. CTaTUUYECKUI U SHEPTreTUYEeCKUil
METOJIBI.

Paspnen 7. Pacuér Ha npeaebHbIe HATPY3KH

1. Meton mnpenenbHOro paBHOBecus. Paspymiaromue Harpy3kd. ['MIIOTE3pl TEOpUM NPENEIBHOIO
paBHOBeECHS.
2. Pacuér Ha yCTOWYMBOCTH IUIOCKMX pPaM MeTOAOM nepemereHui. OcHoBHas cucrtema. TaOnuuyHble
SIIOPBI METOJ1A IEPEMEILICHMS IS CKATBIX CTEPIKHEM.
3. Pacuér craTMuecku ONpeAeTMMBIX M HEOIpPENCIMMBIX OalloK ¢ Y4E€TOM IUIACTMYECKUX CBOWCTB
Marepuana.
4. IlpenenpHoe paBHOBECHE MHOTONPOJNETHBIX Hepa3pe3HbIXx Oanok. IlmacTuueckuii MoOMeHT
CONPOTHUBIICHUS U IIJJACTUYECKUI LIApHHUP.
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Bonpocul kK ecmynumensnovim IK3AMEHAM 6 ACHUPAHMYPY
no cneyuanvnocmu 05.23.17 - CTpourtesbHasi MeXaHMKA

1. Kunemarnueckuil aHaiM3 pacu€THBIX CXeM coopyxeHuid. [loHsTHEe O pacuéTHOW cxeme
coopyxeHust. Tunel onop. Y ciaoBUsi FEOMETPUUECKON HEU3MEHAEMOCTH CUCTEM.

2. MrHoOBeHHO Hu3MeHseMble cucteMbl. Crnoco0Obl TPOBEPKM CHCTEM Ha MIHOBEHHYIO
U3MEHSAEMOCTb.

3. Mertoap! onpeesieHusl BHYTPEHHUX YCHIIMN B CTEP)KHEBBIX cHcTeMax. BHelllHue U BHyTpeHHUE
CHJIBL. DIIOPHI BHYTPEHHUX YCWIIMK. 3HAKU U 3aBUCUMOCTH Mexay M, Q u q.

4. Pacuér cratuuecku onpenenuMslx 0anok u pam. [losraxnas cxema. JInHuM BIUSHUS.

5. ITloctpoeHue TUHUHN BIUSHUS CTATHYECKUM U KHHEMATUYECKUM CIIOCOOAMH.

6. JIuHuu BIMSAHUSA B TPEXIIAPHUPHBIX apKax, MPOCThIX hepmax.

7. 3arpyxeHue JMHMM BIMAHMUS HENOABM)KHOM M NOJBMKHOM Harpy3Kol. OKBHBaJIEHTHas
Harpy3ka. HeBpIroiHO€ 1010KEHNE Harpy3KH Ha COOPYKEHHUE.

8. Omnpenenenust ycuiuid B sseMeHTax npoctedmmx (pepm. Criocod MOMEHTHOW TOYKH, CIIOCO0
HPOEKIHi, CIOCO0 3aMEHbI CTEPKHEH.

9. AmnamuTHYeCKUil pacu€T TpeXIIapHUPHBIX apOK. Y PaBHEHNE PAIIIOHAIBHOW OCH apKH.

10. CummerpuuHble UM HECHUMMETPUYHBIE CXEMbl COOpYKEHUH. PasnoxeHue npou3BOIBHOM
Harpy3Kky Ha CHMMETPUYHOE U 00paTHOCUMMETPUYHOE BO3ACHCTBHUSI.

11. OcHoBHBIE MOHATHS O JuHEHHO-nedhopmupyemoit cuctem. OO0OWEHHBIN 3akoH ['yka.
O06006mEnnbIe CHITBI U IepeMenieHns. [[puHIIIT BO3MOKHBIX MTepeMeIIeHU i

12. PaGota BHyTpeHHuUX cwi1 ympyroil cuctembl. Teopema Kiameiipona o craTuyecku
IPUJIOKEHHOM BHelHel Harpy3ke. [loTeHumanbHas sHeprust 1edopmanuii.

13. VYuuBepcanbHas ¢popmyna Juist onpenesneHus nepemenieHuii. CriocoObl BHIYMCIEHUS HHTErpaia
Mopa.

14. CraTtuueckast HeonpenenMMOcTb. MeTo bl pacyéra CTaTHYECKU HEOIPEASIUMBIX CHCTEM.

15. Teopema 0 B3auMHOCTH paboT. TeopeMbl B3aMMHOCTH MEpPEMEIICHUN, peakiuil, peakuuil u
MepEMEIICHUN.

16. OnpeneneHue TmepeMEIIeHU B CTAaTHYECKH OIPENCIMMBIX CTEP)KHEBBIX CHCTEMax.
[TepemeneHus OT CHIIOBOM Harpy3KH, CMEIIEHHsI OIIOP U U3MEHEHUS TEMIIEPATYPBHI.

17. Pacuér craTudecku HEONPENEIUMBIX CUCTEM MeroaoM cwil. OcHOBHasg cucTema.
Kanonnueckue ypaBHeHns. CTaTu4ecKue U KHHEMAaTUYECKUE IIPOBEPKH PE3YJILTATOB.

18. Vmpomienus, nmpuMeHsieMble TP pacy€rax paM METOJOM CHJI: HCIIOJIb30BAaHHE CHUMMETPHH,
CHoco0 JKeCTKUX KOHCOJIEH (ynpyroro eHTpa), TpyNIHUpOBKa HEU3BECTHBIX.

19. Pacuér craTHuYecKH HEONpEAeTMMBIX CHCTEM METOIOM IepemMerieHnii. OCHOBHas CHCTEMa.
Kanonnueckue ypaBHeHus. CTaTH4eCKUEe U KHHEMAaTUYECKHE IPOBEPKH PE3YJIBTATOB PACUETA.

20. CmerraHHBIA METOJ pacyéra CTAaTHUECKH HEOTpeNeTUMbIX cucteM. OCHOBHas cucteMa. THITbI
HeusBecTHbIX. KaHoHMueckne ypaBHeHus. [IpoBepka pe3ynbraros.

21. OmpeneneHue TEpeMENIEHUH B CTaTHYSCKH HEONPEISIIMMBIX CUCTeMax. I[lepememieHust OT
CUJIOBOH HArpy3KH, CMELIEHMS OIIOp ¥ U3MEHEHHSI TEMIIEPATYPBHI.

22. MamuHHBIE METOABl pacdyéra KOHCTpykumid. [lomHast cucrema ypaBHEHHH CTPOWTEIHHOU
MEXaHUKU CTEP’KHEBBIX CHUCTeM. MaTpuuHble (OpMBI 3alMCH YpPaBHEHUIH paBHOBECHs, ypaBHEHUMH
coBMecTUMOCTH Aedopmanuii. [[puHImMn 1BOHCTBEHHOCTH.

23. MarpuuHO-BEKTOpHas 3alUCh BXOJHBIX W BBIXOJHBIX JAaHHBIX. Marpula BHEUIHMX CHIL
[IpuBeneHne BHEIIHMX BO3ACHCTBUN K y370BOM Harpyske [lomydeHue MaTpuil peakuuu, *KECTKOCTH,
NePEMELIEHUH U TOAATINBOCTH.

24. Pacu€r KOHCTPYKIMI MeToqoM KoHeuHBIX 31emeHToB (MKD). Cesazp MKD ¢ ypaBHeHUsIMH
CTPOUTENILHON MEXaHUKU. J{nCcKpeTn3anus KOHTUHYaJIbHBIX CHCTEM.

25. CBoOOaHBIE KOJICOAHWS YIPYTHX CHCTEM C OJIHOM CTENEHBIO CBOOOIBI MPHU OTCYTCTBUU M
HAJIMYUU BA3KOTO TpeHus. CoOCTBEHHAs 4acTOTa U Mepuo]] KoJeOaHui, JorapupMUUecKuil 1eKPEMEHT
3aTyXaronux KoJieOaHu.



26. BeiHyXIeHHBIE KONEOAHMS CHCTEM C OJHOM CTENEeHbI0 CBOOOABI TpU  JIEHCTBUU
rapMOHHUYECKON M IMPOU3BOJBHON Harpy3Kku. SIBJIeHHE pe30HaHCcA.

27. Bunbl TMHAMHYECKUX BO3JCHCTBHM. JlMHAMUYeckas cTelneHb cBOOOABI cucTeMbl. CIIOCOOBI
JTMCKPETU3AIIUU KOHTUHYAJIBHBIX CUCTEM.

28. CBoboanble KOieOaHHS CHCTEM C KOHEYHBIM YHCIOM cTeneHed cBoOoabl. CHEKTp 4acToT U
dbopM cBOOOIHBIX KOJICOAHMIA.

29. BeiHyXIeHHBIC KOJIEOAHUS CUCTEM C KOHEYHBIM YHCIIOM CTENeHEed CBOOOABI NpH JEHCTBUU
rapMOHHMYECKOM M TPOM3BOJBHON Harpy3ku. PasiokeHue JBIKEHHS 1O COOCTBEHHBIM (opmam
KoJIeOaHMiA.

30. ITonsTHs 06 000OMEHHBIX CHUIaX UHEPITMU U UCIIOJb30BAaHUU UX IPH JUHAMUYECKOM pacueTe.
Bops6a ¢ Bubpanmeii.

31. YCTOHMYHMBOCTh YIPYroro CXaTO-U30THYTOTO CTEP)KHA U €€ PEIICHHE METOJ0M HavaJlbHBIX
napameTpoB. @opmbl oTepu ycroiunBocTr. @opmyia Diinepa A onpeaeeHuss KpUTUIECKUX CHIL.

32. OCHOBHBIE TOHSATUS TEOPHUH YCTOWYMBOCTU COOPYXKEHHUI. YCTOMYMBOE M HEYyCTOHYHMBOE
paBHOBecHe. Kputndeckue Harpy3Ku.

33. CraTnyeckuii ¥ KMHEMATHUYECKUI METOJbl ONpeieNieHusl MpeneiabHoi Harpy3ku. Teopema o
€AMHCTBCHHOCTH PEIIICHHUS.

34. YCTOMYHMBOCTL CHCTEM C KOHEYHBIM 4YHCJIOM cTemeHeld cBoOonpl. CTaTHYecKud U
SHEPreTUYECKUN METO/IbI.

35. Meroa npenenbHOro paBHoBecHs. Pa3pymaronue Harpy3ku. [ MmoTe3sl Teopuu HpeneabHOro
paBHOBECHSI.

36. Pacuér Ha yCTOWYMBOCTb IUIOCKMX paM MeToJoM TmepememnieHuil. OCHOBHas cHCTeMa.
TaOmu4HBIE SMIOPHI METO/1a TIEPEMEIICHUS JIJISl CKATBIX CTCPIKHEH.

37. Pacuér craTu4ecku OnpeaeUMbIX U HEONPEISIUMbIX 0aoK ¢ YYETOM MIACTHUYECKHX CBOWMCTB
MaTepuana.

38. IlpenenbHOoe paBHOBECHE MHOTOMPOJIETHBIX Hepas3pe3HbIXx Oanok. [lmacTuueckuit MOMEHT
COTPOTHBIICHUS U TUTACTUYCCKHUH MapHHUP.



