MHWHOBPHAYKH POCCHHA
®EJEPAJILHOE F'OCYJAPCTBEHHOE BIODKETHOE OBPA3OBATEJIbHOE VUPEXIEHUE
BEICUIET'O OFPA3OBAHHA

«BEJTOPOJCKHIA TOCYJIAPCTBEHHBIN
TEXHOJIOTMYECKHUHN YHUBEPCHUTET nm., B.I.IITYXOBA»

_ 18 7‘“«?‘\\.
7 VTBEPKIIAIO
JL. + DEpeKTOR ghcTTa

A
%.A.YB&DOB

B t‘ ]
)

2019 .

PABOYAS ITPOI'PAMMA
JIMCIIUTUTAHBI

CrpourteJbLbHas MeXaHHKA

HaIlpaBJICHUE TOJITOTOBKH (CITEIIHAIEHOCTS):

08.03.01 CtpoHuTensCcTBO

HampasnenHocTs nporpaMmsl (IpoQuiib, CIIEIMaTU3aus):

08.03.01—-01 I'lpoMBIIIIEHHOE ¥ TPAKIAHCKOE CTPOUTEIHLCTRBO

Kpanudukaius (cremneHs)
OaxanaBp

®opma 00ydeHUsA
O4Has

Unceruryr: MHKeHepHO— CTPOUTENEHBIA HHCTUTYT

Ka(benpa: TeopeTrndyeckas MEXaHHKA M COMMPOTHUBICHUE MATEPHAIOB

Benropon — 2019



Pabouas mporpaMma COCTaBlI€HA HA OCHOBaHHM TpeOOBaHMi:

= (@egepanpHOr0o TrOCyJapcTBEHHOIO oOpa3zoBaTeIbHOIO  CTaHAapTa
BRICIIEr0 o0pa3oBaHWs N0 HampapicHHIo moiroroBku 08.03.01
«CrpoutenncTBo» _(YpOBEHB BEICHIEro oOpa3zoBaHus OakanaBpuar)
YTBEepXKAESHHOIO TpHKa3oM MuHHCTepcTBa 00pa3oBaHWsA M HAYKH
Poccuiickoil ®enepannu ot 31 Mag 2017 roga No 481.

" mia”Ha ydebHoro mpouecca BI'TY um. B.I'. IllyxoBa, BBeIeHHOTo B
netictere B 2019 rogy.
y4eOHOro IUlaHa,  YTBEPXIEHHOTO Y4YeHBIM coetrom  BI'TY
uM. B.I'. lllyxosa B 2019 roxy.

CocraBuTens (COCTaBHTENH): K.T.H., 10L. _/L(, Cverd (H.A Cmousaro)

Pabouas nporpamma o6cyxneHa Ha 3aceganuu kagenpst TM u CM

«11  » 04 2019r., mporoxon Ne 10

3aBenyromui Kadeapoi: K.T.H., JOL. ALY (A.H. Jlertsps)

Pa6ouas mporpamMma coriacoBaHa ¢ BEIITyCKaroIel kapenpoi
CTpOUTENbCTBO B FOPOACKOE XO3AHCTBO

3aBeayromui Katbe,t[poﬁ: A.T.H., Ipod. Qﬁ% — (JI.LA.CyneiimanoBa)

«25 » 04 2019r.

Pa6oyas nporpamMma ogobpeHa METOJUIECKOH KOMUCCHEH
HUHKCHEPHO-CTPOUTEIBHOIO MHCTUTYTA

«25 » 04 2019r., mpotoxon Ne 9

g

Fd

IIpercesaTens: K.T.H., JIOLL. - ~—— (AJO. DeoKTHCTOB)




1. IINTAHUPYEMBIE PE3YJIBTATbBI OBYYEHHUA 110 JUCLHHUIIVIMHE

Kate Kom n Koa n HanmenoBanune HaunmMenoBaHue mokaszarens OLleHUBaHUS
ropu HaNMEHOBaHHE WHIMKATOPA JOCTIDKCHUS pe3ynbTaTa 00y4eHHs 10 TUCIUIUINHE
L KOMITCTEHIINT KOMITCTEHIINI
[Ipo | IIKB-4. IIKB-4.1. Bpibop wucxomuoll | 3HaTh: TPHHIMIBI M METOIBI pacyera
thecc | CrtocobHOCTH MHQOpMALMK ¥ HOPMATHBHO- | COOpYXKEHUM o OIIPE/IEIICHHIO
MOHA | TIPOBOANTH TEXHHYCCKHUX JOKYMEHTOB JUIA | HarpsisKeHHO- 1e)OPMHUPOBAHHOTO
JbH | pacyeTHOE BBITIOJTHEHHS PacYeTHOTO | cocrogimss  OT  3aJaHHBIX  BHEIIHHX
13 00ocHOBaHUE u 06OCHOBuaHI/I$1 MPOCKTHBIX | b oo ofiCTRHI (CHITOBBIX, KHHEMATHYECKUX,
KOHCTPYHPOBAaHHE | PEIICHUI 3IaHUS
TEMIIEPaTypHbIX ).
CTPOUTETHHBIX (coopysxeHus)
KOHCTPYKIHiA MIPOMBIILIEHHOTO 4 | YMeTb: COCTaBISTE U aHAIM3HPOBATD
3JaHMit U | rpakIaHCKOTo Ha3HAYCHH PacieTHBIC CXEMBI PasIHIHBIX COOPYXKEHUH
COOpyXKeHHiT JUISl MX pacuera Ha 3aJaHHble BO3JIEHCTBUS,
MPOMBIIIEHHOTO U paCC‘-II/ITI)IBaTI) pacquHLIe CXEMbI Ha
TPaXIaHCKOTO KOMIIBIOTEPAX c HCIIOJIb30BAaHUEM
Ha3HAYECHUH COOTBETCTBYIOIIMX POrpaMM pacyeTa.
Baagerb:  HaBpIKaMM  MCIIOJIB30BaHUSA
METOJIOB pacuera COOPYKEHHUI 31
KOHCTPYKIIMII HAa MPOYHOCTh, JKECTKOCTh U
YCTOWYMBOCTD.
[IKB-4.2. BbiGOp | 3HATH: METOMMKY BBINONHEHUSI PACYETHOTO
HOPMaTUBHO-TEXHUYCCKUX 00OCHOBaHMs TPOEKTHOTO PEILeHUs OOBEKTa
JTOKYMEHTOB, CTPOUTENLCTRA.
yCTaHaBIMBarOmMuX Ymersn: HCIIONb30BaTh TEOPETHYECKUE
TpeOOBaHMSA K  PACUYETHOMY | 3papus JUTSE  BBIOOpa METOAMKH peIICHHS
000CHOBAHHIO HPOEKTHOTO | 33719y, Baanerb: ymeHnueM KauecTBEHHO
PCIICHHA ohopmisTh (MPE3eHTOBATH) PEIICHHUE 3a1ad U
3aHnA (COOpYIKeHNUS) | ppimomHeHus 3aMaHMiT
MPOMBIIIITICHHOT'O u

TpakKaAaHCKOT'O Ha3HAYCHUM

[IKB-4.3. C6op Harpy3ok #u

BO3JIEHCTBUM Ha 3aHNe
(coopyxenue)
MPOMBILIEHHOTO Hu

rpakIaHCKOr0 Ha3HAYECHUI

3HATb: OCHOBHBIEC ITPUHIIUIIBI
TEOPETUYECKON MEXAHUKH U
COIIPOTHBJICHHS MaTEPHAJIOB IPU CO3AAHUU
METO/IOB PacueTa B CTPOUTEIBHON
MEXaHUKeE.

YMeThb: opeessITh BHYyTPEHHHUE YCUIINS B
OTJENIbHBIX AJIEMEHTaX KOHCTPYKIUH.
Buagerb: HaBBIKAMM SKCIEPUMEHTAIBHBIX
WCCIIC/IOBAaHUM, TO3BOJISIOIIMMHU  OLICHUTD
TOYHOCTb TEOPETUYECKUX IPEANOCHUIOK U
pacyeTos.

[IKB-4.4. BwiGop MeTOaWKH

pacyeTHOro 000CHOBaHUS
MIPOEKTHOTO pereHus
KOHCTPYKIIAHA 3aHUS
(coopyxeHust)

IIPOMBINIJICHHOT O u

rpakIaHCKOr0 Ha3HAYECHUI

3HaTh: criel(HKy pacueToB Ha
CTaTUYECKUE, TMHAMUYECKHE, TEMIOBbIC
BO3JICUCTBHUS, IIPH 3TOM BBIIIOJIHSASL YCIIOBUSI
MPOYHOCTH, )KECTKOCTH, YCTONYHUBOCTH.
YMeThb: COCTaBUTh PACUETHYIO CXEMY
COOPYKEHUSI, TAKIKE ONPEIEITUTh HATPY3KH,
JICSUCTBYIOLIME HA COOpYKeHUE. Biianern:
0a30BbIMU METOJIaMH pacyeTra u
MPOEKTUPOBAHMS COOPYKEHUM.




[IKB-4.5. Beibop mapameTpos
pacueTHOM CXeMbl  3JaHUA
(coopyeHus) CTPOUTEIIBHOMN

KOHCTPYKITUU 3aHus
(coopyxeHus)
MPOMBIIIIIICHHOT'O u

Tpa’)kaaHCKOT'O Ha3Ha4YCHUI

3HaTbh: O00OCHOBAaHMS TIPOEKTHBIX PEIICHHUIA
OOBEKTOB TPOMBIIICHHOTO W TPaXKIAHCKOTO
CTPOMTENBCTBA.

YMeTh: NpOaHATU3UPOBATH TOTYYCHHBIC
pe3yJIbTaThI.

Baaaerb: MeTo1aMu ¥ IPUHIIATIAMHA
pelIeHus 3a1a4 MEXaHUKH.

[IKB-4.6. Bremonnenwne
pacueroB CTPOUTEIIBLHOU
KOHCTPYKIIUHU 3/1aHUS

(coopysxeHus), OCHOBaHHUS TIO
NEepBOH, BTOpPOM  rpymnmnam
MpEJIETbHBIX COCTOSIHUI

3HATh: OCHOBHBIE METO/IbI U IPUEMBI
pacyeTa pealbHbIX KOHCTPYKIHI 110 BceM
PacuyETHBIM COCTOSIHUSIM Ha pa3INnyHbIE
BO3IEUCTBU.

¥YMeTb: BbIOpaTh 5KOHOMUYHOE
KOHCTPYKTHBHOE PEIIEHHE COOPYKEHHUS CO
CHIKEHHEM MX MATEpUaTIOEMKOCTH U
OJTHOBPEMEHHBIM 00ecIIeueHUEM
HaJIeKHOCTHU U JIOJTOBEYHOCTH.

Buiagerb: coBpeMEHHBIMU METOJaMU
pacuera c
UCIIOJIb30BAaHUEM
TEXHUKH.

BBIYMCIIUTEIIBHOMN

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30OBATEJIbHOM ITPOI'PAMMBI

1. Komnerenuusi IIKB-4. CriocoGeH mpoBOIUTh pacueTHOE 0OOCHOBAaHUE U

KOHCTPYUPOBAHUE CTPOUTEIIbHBIX KOHCTPYKIMN 30aHUM U COOPYKEHUI
IIPOMBIILIJIEHHOTO ¥ TPa)XJaHCKOTO Ha3HAYEHUS

I[aHHaH KOMIICTCHIIUA (bOpMI/IpyeTCSI ClICAYIOIUMHA JUCHHUIITIMHAMM.

Craaus HanMeHOBAHHS JUCLATUTHHBL
1 Briciias MaTeMaTHKa
2 dusnka
3 Xumus
4 WmxenepHas rpaduka
5 KommwrorepHast rpaduka
6 TeopeTrueckas MEXaHHKa
7 ConpoTHBJICHHE MAaTEPHAJIOB
8 ApPXUTEKTYpa 31aHUI
9 OCHOBBI CTPOMTEIbHBIX KOHCTPYKITHIA
10 | XKene300eTOHHbBIC M KAMEHHBIC KOHCTPYKITHH
11

MeTtannnyeckue KOHCTPYKIHUH




12

OcHoBaHus U (yHAAMEHTHI

13 | KOHCTPYKIIMH M3 JepEBa U IJIACTMACC

14 OO6cetoBaHNe 3TaHUIA U COOPYKCHHM

15 | KoMIIplOTEpHBIE TEXHOIOTHH MPOSKTUPOBAHMS CTPOUTEIbHBIX KOHCTPYKIIHI
16 | ABTomMaTH3aInMs pacyeTa U MPOCKTUPOBAHUS CTPOUTEIILHBIX KOHCTPYKITHIA
17

PexoHCTpYKIKS 30aHUN U COOPYKEHHM

3. OFBbEM JNCIHUIIJINHBbI

OO1mas TpyA0eMKOCTh JUCIIUILINHBI COCTABIISET 7 3a4. eaUHMIL, 252 4acoB.

dopma IPOMEKYTOUHON ATTECTALIUN

b depeHIIMPOBAHHBIN 3a4ET

(9x3ameH, TuddepeHIIMPOBAHHBIN 3aUeT, 3a4eT)

Bun yuebnoit paboTbl Bcero | Cemectp | Cemectp
4acoB Ne 5 Ne 6

OO6miast TpyA0€MKOCTh TUCIMIUIUHBI, Yac 252 120 132
KonTakTHasi pa6oTa (ayiuTOPHbIE 3aHATHS), 109 54 55
B T.4.:
JIEKIIUU 51 34 17
n1abopaTOpHBIE
MIPaKTUYECKHE 51 17 34
IPYMNIIOBbIE KOHCYJIbTAIlUU B TIEPUOJT
TEOPETUUECKOro 00YUYEeHUS U TPOMEKYTOUHOM 7 3 4
aTTecTalluu
CamocTtosiTeibHAs padoTa CTY/eHTOB,
BKJIIOYasi HHAUBUAYAJIbHbIE U TPYNIIOBbIE 143 66 77
KOHCYJIbTAIlHHM, B TOM YHCJe€:
KypcoBoii npoekT
KypcoBas pabora
PacueTHo-rpaduueckue 3a1aHusl 18 18
MuuBrayallbHOE JOMAIIIHEe 3a/laHue 9 9
CamocTrosTenbHas paboTa Ha MOATOTOBKY K
AyJUTOPHBIM 3aHATHAM (JIEKIIMU, TPAKTHUYECKUE 80 48 32
3aHSATHs, TADOPATOPHBIC 3aHATHS)

JuddepeHurpoBaHHbIH 3a4eT, IK3aMEH 36 Hud. 36

3a4€T




4. COAEPXKAHUE JUCHUIIJIMHBI
4.1 HamMeHOBaHUE TeM, UX COJepP:KaHue U 00beM

Kypc3 Cemectp 5

/o

HawnmenoBanue paznena
(kpaTKOe coliepKaHue)

O0BeM Ha TEMAaTHYECKUNA
paszzen 1o BuaaM yuyeOHon
Harpy3KkH, Jac

Jlekiun
IIpakTuueckue
3aHATHS
JlaboparopHsie
3aHATHS
CaMocTosTenbpHas
paborta

Benenue. OO6pazoBaHue CTEPKHEBBIX CUCTEM M aHATIU3

UX U3MEHACMOCTH

[Ipenmer w  3agaunm  gucuuiuiuHel.  OCHOBHBIE
paspeliarone ypaBHEHUS CTPOUTEIbHOW MEXAHUKH.
[Tpunuun  HesaBucumoctu  nedctBus  cuil.  CremneHb
cBoOoabl. Jluck. [IpuHiunsl 00pa3oBaHUs HEM3MEHSIEMBIX
wiockux cucreM. CreneHb CBOOOJBI  COOPYKEHHS.
COOTHOIIEHHE MEXly TUCKAMHU U CBSA3SIMU

MHOFOHpOJ’ICTHHe CTAaTUYCCKU OIIPCACIUMBIC 0anku

OO6pa3oBanue MHOTOIIPOJIETHBIX CTaTUYECKU
onpenenuMbIX Oanok. Pacyer Ha MOCTOSHHYIO Harpysky.
[TonsiTe O NUHUAX BAMSIHUS U CTaTUUECKUH CIIOCOO HX
MIOCTPOEHHUA. 3arpy’KCHUE JIMHUM BIUSHUSA HEMOJBUKHOU
Harpy3koil. Pacuer  MHOTONpPOJETHBIX  CTaTUYECKHU
OINPEACINMBIX PaM Ha IOCTOSIHHYIO Harpy3Ky.

[Tnockue dhepmsl

O6ume nonsTus. OnpenencHue yCUIUN B CTEPXKHAX GepM
IIPY HETIO/BMKHOM Harpyske: croco0 BbIpe3aHHs Y3JI0B U
croco0 ceueHui. JIMHMM BAMSHUSA YCWIMH B CTEPXKHSX
¢epm. Pacuer (¢epm Ha BHEY3JIOBYIO  Harpysky.
OcobeHHOCTH pacyeTa CTAaTHYECKH HEONpeAeTHMMbIX

bepm.

Pacnopnsie cucteMsl

O6mue cBeaeHusa. Pa3HOBUIHOCTM — TpeXIIApHUPHBIX
cucreM. OCOOEHHOCTH pacyeTa TPEXIIAPHUPHBIX apoK ¢
3aTsbkkamu.  PanuonanbHas — och  apku.  Pacuer
TpEXLIAPHUPHOW apKu Ha MOABWXXHYIO Harpysky. Pacuer
TpPEXLIAPHUPHBIX paM. SApoBble MOMEHTHI U1 HOPMAaJIbHBIE
HanpsbkeHus. CTaTHUeCKu HeorpenenumMblie apku. Oomue
CBEJICHMSI. AHATUTUUECKUH pacyeT JBYXIIAPHUPHBIX apoK.
Pacyer MHOTO1MCKOBOW CHUCTEMBI.

OcHoBHbIE TEOpPEMBI 00 YIIPYTUX CUCTEMAX

[lonsiTue o  yuMHENHHO-IEeDOPMUPYEMBIX  CHUCTEMaXx.
O6oOmennple  cuiabl  © - nepeMerieHus.  [lpuHiun
BO3MOXKHBIX  IepeMenieHuid. Pabora  BHEmHMX U
BHYTPCHHUX CHJI CTEPKHEBOM CHUCTEMBI. TeopeMbl O
B3aUMHOCTH paboT U mepemenieHuii. Teopema o




B3aUMHOCTH  €IWHUYHBIX pEaKIUid B  CTaTHYECKHU
HQOHPGI[GHI/IMBIX CcCUucreMax. TeopeMa O B3aMMHOCTH
€IMHUYHBIX PEAKIIMN U NTePEMEIIICHUMN.

Onpe;[eﬂeHHe HepeMeIHeHI/Iﬁ B CTaTUYCCKH ONPCACINMBIX CTCPKHCBLIX CUCTEMAX

HNuterpanber Mopa. CrnocoObl BBIYMCICHHS WHTETPAjioB
Mopa. Marpuunasi popma BBIYUCIICHUS MEPEMEIICHUN TI0
Metroay Mopa. OnpezeneHue nepemMenieHuid CTep>KHEBOM
CHUCTEMBbl OT HU3MEHEHHus Ttemneparypbl. OmnpeneneHue
MEPEMEIICHUI CUCTEMBI, BBI3BAHHOM OCAJKOW  OIOP.
Onpenenenne nepeMenieHU (U3MUECKH HEIMHEHHBIX

CHCTEM.

Meton cun

Oco0OeHHOCTH pacyeTa CTaTHUYECKU HEOIpeaeTuMbIX
cucteM. OcHoBHasg wuzaes Meroga cuwi. JlumHue
Heu3BecTHbIe. BBIOOp OCHOBHOI cHCTEMBbI MeTOAa CHIL.
Kanonnueckue ypaBHEHHS M WX CBOWCTBA. BbruucieHus
KO3 (GUIMEHTOB U CBOOOJHBIX YIIEHOB KAaHOHUYECKUX
ypaBHEHUH W ux  npoBepku.  Craruueckas
KMHEMaTU4eCcKass MPOBEPKU NPaBUIBHOCTH IOCTPOCHUS
smtop. BO3MOXKHBIE YIPOIIEHUs MPU pacdyeTe CTaTUYECKU
HEONPEIETUMbIX CUCTEM METOJOM CHIL.

Ornpenenenue nepemMenieHu i B CTaTUYECKHU
HEONPEIETUMBbIX  CHUCTEMax. Pacuer  craruuecku
HEONPEICTUMBIX CUCTEM Ha JIEHCTBHUE TEMIIEPATYPHI.

Oco0OeHHOCTH pacyeTa KOMOMHUPOBAHHBIX CUCTEM

OO6ume cBeneHus. Tumbl KOMOMHHMPOBAHHBIX CHCTEM.
Pacuer crarnyecku omnpeaenuMoil KOMOMHHPOBAHHOMN
CUCTEMBI. Pacuer CTaTHYECKU HEOMNpPEACITUMBIX
KOMOMHHMPOBAHHBIX CHCTEM.

MeTo1 KOHEUHBIX 2JIEMEHTOB

WUnes merona. IlonHasi moTeHUIManbHas SHEPrusi U ee
DKCTPEMAJIbHBIE  CBOMWCTBA. [ITapHUpHO-CTEPKHEBBIE
CUCTeMBI, paboTaroliye Ha pacTskeHue-ckarue. [Ipumepsl
pacuer MKD ¢epmbl, KOHCTPYKIMH U3 H3rHOAEMBIX
AJIEMEHTOB CTEP>KHEBOI'O TUIIA, OAJIKH.

10

Pacuyer ru0Okoii HUTH

OOmue cseneuud. Pacuer rmOxoil Huth. Pacuer HUTH C
OTIOpaMH,  PACIONOXKEHHBIMA B Pa3HBIX  YPOBHSX.
Ornpezenenne JIMHBI THOKON HUTH.

nToro

34

17

48




Kypc3 Cemectp 6

/o

HaumeHnoBanue pasnena
(kpaTKoe cojiepKaHue)

O0BeM Ha TEMAaTHYECKUNA
pas3zen 1mo BujaaM yueOHOU

HaArpy3Ku, 4ac

Jlexun
3aHATHS
JlaboparopHbie
3aHATHS

pabora

11

OnpeneneHue nNepeMeneHui B CTATUYECKU ONPEACTUMBIX
cUCTeMax OT TEeMIIePATyPHBIX BO3JICHCTBUI, CMEIIICHUS
CBSI3CH; B CTATUYCCKH HEONPEICIIMMBIX CHCTEMaX OT
CHJIOBBIX Bo3nericTBri ( Tema Neo).

| IlpakTuueckue

9 CamocrosTenbHas

12

Meton nepemenieHuii

CymHocTs METOJa. Crenenb KMHEMAaTHYEeCKOU
HEONpEeAECTUMOCTH CHCTEMbI. 3HAa4YeHHs] peakuuil u
BHYTPEHHUX YCHIMH B CTEp)KHE, KakK B DJIEMEHTE
OCHOBHOM cuctembl. KaHonmueckas ¢opma 3ammcu
ypaBHeHHH  Merona  mnepemewmeHudl.  Omnpeznenenue
K0O(QPHUIMEHTOB W CBOOOIHBIX UJICHOB KaHOHHYECKHX
YpaBHEHMH  CTaTMYECKUM U OOIMM  CHOCOOaMH.
Ocob6eHHOCTH pacyeTa paM C HAKJIOHHBIMH 3JIEMEHTAMH.

13

CMellaHHbBII METO

BBoanbie 3ameuannsg. OcHoBHasa cucrema. Kanonudeckue
YpaBHEHUS.

14

OCHOBBI YCTONYHMBOCTH YIPYTHUX CUCTEM

OcHoBHble mOHATHS. Bunbl paBHOBecusi. (OCHOBHBIE
KPUTEPUM W  METOJbl HUCCICAOBAHHUS  YCTOMYMBOCTH
YIOPYITUX CHUCTEM. YCTOWYMBOCTH CHCTEM C OJHOHN
CTENEHbI0 CBOOOBI. YCTOWYMBOCTH CTEpXKHS Ha JABYX
HIApHUPHBIX omopax. OOIiee ypaBHEHUE YNPYroil JUHUU
MpU MPOJOILHOM M3THOE CTepkHS. KpuTHueckue CHITbI
JUIl CTEPKHEW IOCTOSIHHOTO CEYEHUs IMPU Pa3iIMYHbBIX
3aKpEIUICHUSX UX KOHIOB. Y CTOMYMBOCTH OJJHOMPOJIETHBIX
CTOEK IEPEMEHHOr0 ceueHus. Pacuer cTOeKk MmepeMEHHOro
CEUEHHS] METOAOM KOHEYHBIX PAa3HOCTEW. Y CTOMYMBOCTH
miockux pam. IlocranoBka 3amaun. CocraBieHue
XapaKTEPUCTUUECKOTO YPABHEHHSI.

15

OCHOBEBI AUMHAMHKHU CTCPIKHCBBIX CUCTEM

Junamuueckue Harpy3ku M uX 0coOeHHOCTH. CHiibl
MHEpUMH. 3aJauyd W METOJAbl AWHAMHUKH COOPYXKEHHI.
ITousatie o cremneHsax cBoOOabl cucreMbl. CBOOOIHEIE
KoJIeOaHHsT CHCTEMBl C OJHOM CTENEHbIO CBOOOJBI.
BbiHyxaeHHble KONeOaHUsS YIPYyruX CUCTEM C OJHOM
cTeneHbio cBo0o bl Konebanusi cucTeMbl ¢ HECKOIBKUMHU
CTENEHAMA cB0oOOnbI. ['maBHBIE (OpMBI  CBOOOIHBIX
KosiebaHnii. OpTOroHAJILHOCTH IJIaBHBIX ()OPM KOJIEOaHHIH.

16

Pacuet KkOHCTpYKIIMI C yU€TOM IUIACTUYECKUX CBOMCTB MaTepHaia

METOA0OM MMPCACIILHOTO PAaBHOBCCH A




[TonsiTue o pacuere B YHNpPYyrol CTagud U MO METOAY
npenenbHOro  paBHoBecus. IlpenenbHoe  paBHOBecHe
CHUCTEMBl C pacTAHYTBIMH 3yeMeHTaMu. [IpenenbHoe 3 4 i 5
paBHOBecue u3rubaemoii Oanku. Teopembl 0 mpeaeIbHOM
PaBHOBECHH: cTaTu4eckas u KHHEMaTH4yecKasl.
ITpenenbHOE paBHOBECHE IPSIMOYTOJIBHOM IJIACTUHBI.
UTOTO | 17 34 - 32
BCEI'O | 51 ol 80
4.2. Conepmaﬂne NMPaAKTHYICCKUX (CeMI/IHapCKI/IX) 3aHATHH
No HaumenoBanue Tema npaktudeckoro (cemunapckoro) | K-o | Camocrosrenshas
n/n | pasjaena JUCIUTUTAHBI 3aHATUA 4acoB Hfﬁfgﬁgg i
ayIUTOPHBIM
3aHATUAM
Cemectp Ne 5
1 | Obpa3zoBanue AHaIU3 CTPYKTYpPBI IJIOCKUX CUCTEM. 1 1
CTEP)KHEBBIX CHCTEM H
aHanu3 ux
U3MEHSEMOCTH
2 | MHoromnpoJsieTHbIE Pacuer MHOTrOIpONETHOW CTATHYECKU 3 3
CTaTUYECKU oIpesieIMMOi Gallku Ha MOCTOSHHYIO
onpezenuMple Oanku Y NOABWKHYIO Harpysku. K.P.
3 | [Inockue pepmbl Pacuer IJIOCKHUX bepm Ha 5 5
MOCTOSIHHYIO U MO/IBM)KHYIO Harpy3KHu.
PI'3. KonrtposnbHas pabota mo Tteme
«Pacuet nnockoit pepmbl»
4 | Onpenenenue OmnpeneneHne  MepeMEIIEHUH  OT 2 2
NepeMeIeHU I B | 3aJaHHOM BHEUIHEN HArpy3KH.
CTaTHUYECKH  OIpened.
CTEPYKHEBBIX CUCTEMAX
5 | Metoa cun Pacyer craTMdecku HeONpeneInMON 6 6
pambl Mmetogom cui. PI'3. Koutp.
pabota no Teme «Pacuer cratmyecku
HEOIpesiel. paMbl METO/IOM CHID».
HUTOI'O: 17 17
Cemectp Ne 6
6 | Ompenenenue Ornpenenenuie nepeMereHuii oT 6 6
NepeMEeIeHU I B | TEMIIEPATYPHBIX BO3JIEHCTBHUI U
CTaTHUYECKH CMEIEHHS CBs3el B OajKkax U pamax.
OTPEIEITUMBIX u | Onpenenenue nepeMenieHnii B
CTaTHUYECKH CTaTUYECKH HEONPEIEINMBIX PaMax
HEONPENETUMBIX oT cuiioBoro Bo3aericTeusa. K.P.
cucTemMax
7 Merton nepemenieHui Pacuer miockoi paMbl METOIOM 6 6

nepemenienuit. MJ13.
Pacuer ctaTdecku HEONPEEITUMBIX
OaJIOK METOJO0M IepeMEIICHUH.




K.P. o Teme «Pacuer miockoil pamsl
METOAO0M IIepEMELICHUIN».
C.P. IlocTpoenne orudaromieit Amops
MOMEHTOB METOJIOM MEPEMEIICHUH.
8 CMelansblii METO PacueT cTaTndeckn HeOnpeIeTMMBbIX 4 4
pam cmemanHeiM Metojom. C.P.
9 | OcHOBBI ycTONMYHMBOCTH | PacueT cToek M IIIOCKUX paMm Ha 4 4
YIIPYTUX CUCTEM YCTOWYHBOCTD
10 Craruuecku Pacuer craTtmyecku HeonpeaeIUMON 6 6
HEOTpEeACITUMBbIC pamMbl Ha JEHCTBUE TEMIEPATyphl U
CHCTEMBI Ha CMEIIECHUE OTIop.
Pacyer ctaTdecku HEOTPEIEIMMBIX
CHUCTEM B MaTPUYHOU (opMme.
11 | OcHoBBI JMHAaMUKKU | Pacyer crathueckd ONpeaeauMbIX 4 4
CTEP)KHEBBIX CHCTEM paM Ha JUHAMHUYECKOE JIeHCTBHE
Harpy3oK: OmpesesieHue  YacToT
COOCTBEHHBIX KOJIEOaHMI;
MOCTPOCHHUE JIIOp  JUHAMHYECKHUX
M3rH0aIOMMUX MOMEHTOB. Pacuer
CTaTHYECKHA HEOIPEACTUMBIX paM II0
METOy nepeMenieHu i oT
JrHamuyeckou Harpysku. K.P.
12 | Pacuer xoHcTpykuuii c | Pacuer CTEP>KHEBBIX CHUCTEM, 4 4
YU4ETOM IIJIACTHYSCKUX | HEPA3pe3HBIX  OaJIOK,  CTaTUYCCKU
CBOMCTB MaTepuaia | HeolpeAeIuMbIX paM [0 Hecymei
METOJIOM IpeaenbHoro | cnocodnoctu. C.P.
paBHOBECHS
UTOT'O: 34 34
BCEI'O: 51 51

4.3. Conep:xaHue J1aDOPATOPHBIX 3aHATHIA
JIaGopaTopHbIe 3aHITHS 110 KypCy YIeOHBIM IIJIAHOM HE MPEAYCMOTPEHHBI.

4.4. Copep:kaHue KypCOBOIO NMPoeKTa/padoThl
He mpenycMoTpeHo y4eOHbIM TIJIaHOM

4.5. Conep:kaHue pacueTHO-Tpa)uuecKoOro 3aJaHus,
UHIMBUIYAJTbHBIX IOMAIIHUX 3aIaHUH

B nsaTom cemecTpe mpeaycMOTpeHO OAHO pacdeTHO-Tpaduueckoe 3amaHue, B
COCTaB KOTOPOI'O BXOJSAT JBE 3a/1a4H:

1. «Pacuer craTM4ecKd ONpeneIUMON TUIOCKOM  (epmbl»: OCBOCHHUE
aHAJTUTUYECKUX METOJIOB pacuera (pepM Ha MOCTOSIHHYIO U TTOABMIKHYIO HarPy3KHU.

Jlns 3amanHol Gpepmbl TpeOyeTcs:

1) TIpoBecTu aHATN3 U3MCHICMOCTH.

2) Onpenenuth C MOMOIIBIO AHAIMTHYCCKUX METOAOB YCWIHS B 3aJlaHHBIX

CTEPKHSX.



3)

4)

[TocTpouTh JUHUM BAUSHUS ATUX YCWIMN NPHU MEPEMEIICHUH €IUHUYHOTO
rpy3a o BEpXHEMY M HIDKHEMY TosicaM (pepMBbl.

OnpenenuTs yCUIUs 1O JIMHUSM BIIUSHUSI U CPABHUTD UX C BRIYMCIICHHBIMU

B II.2.

2. «Pacder cTaTHUeCKH HEONPEACTUMON paMbl METOJIOM CHJI»: YMEHHUE OIEHUTH
BO3MOYKHBIC OCHOBHBIC CHCTEMBI BO N30€KaHUE TPOMO3KAX BBIUYMCICHUH, B TO Ke
BpeMsI, HE JOIMYCKasi MTHOBEHHO HM3MEHSEMBIX CHCTEM. A TaK)Ke OCBOSHHE 00IIEero
QITOpPUTMA pacdyeTa paMbl OJHUM U3 OCHOBHBIX METOJIOB.

Jl1s1 3a1aHHOM paMbl TpeOyeTcs:

1)
2)

3)
4)

5)
6)
7)

OnpenenuTs CTENEHb CTATUYECKON HEONIPEAECIUMOCTH.

BriOpath panuoHanbHbId BapHaHT OCHOBHOM CHCTEMbl (IIPEACTaBUTH
MUHHUMYM 2 BapHaHTa).

ITocTpouTh €qUHUYHBIE U TPY30BYIO IIIOPHI.

Onpenenuth eOUHUYHBIE U Tpy30Bble Ko3(duuuentsl. [IpousBectn wux
IIPOBEPKY.

OnpenenuTp JUIIHAE HEU3BECTHBIE.

ITocTpOuTh AMIOPEI BHYTPEHHUX YCUIIUM.

[IpousBectu nedopMalinOHHYIO IPOBEPKY U IPOBEPKY PAaBHOBECHUS PAMBI.

Pacuernrie cxeMpl K 3agadam 1u 2
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B mecrom cemectpe npeaycmorpeHo oaHo M3, B coctaB KOTOPOro BXOAST JIBE

3aa4H:

1. «Pacuer craTuyecKu HEONPEIECIMMON paMbl METOJIOM MEPEMEIICHUI . —
Heobxoanmo ycBOUTH UACHO METO1a IepeMENIEHUH, CMbICIIa OCHOBHOM CUCTEMBI U
IIpaBuUjIa ONPEAECIICHUS CTEIIEHNU YIJIOBOU M JIMHEUHOMN NOABUKHOCTHU paMsbl. [Ipu
penieHnu 3a7a4 00JIbIIOe 3HAYEHUE UMEET MPOBEPKA HANMIEHHBIX 3HAUCHUM
K02(PGUIIMEHTOB ¥ CBOOOHBIX WICHOB. A KMHEMaTHUYeCKasi MPOBEPKa OKOHYATEIIbHOM
SMIOPbHl MOMEHTOB 3aCTaBJIsIET 0OPATUTHCS K METOY CHIL

J11st 3aaHHON pamMbl TpeOyeTCs:

1)

2)
3)

4)
5)

OnpenenuTh CTENEHb KUHEMATUYECKOW HEONpPENeIMMOCTH W MPEICTABUTH
OCHOBHYIO CUCTEMY.

[TocTponuTs €AMHUYHBIE U TPY30BYIO SMIOPHL.

OnpenenuTh  €AWHUYHBIE W TPY30BbIe  KOIDPUIIMEHTHI  CHUCTEMBI
KaHOHMYECKMX YPABHEHUM METOAA MEPEMELICHUN.

[IpousBecTu UX NPOBEPKY OOLIUM CIIOCOOOM.

PemnB cucremy KaHOHMYECKUX YPABHEHHM, ONPENEIUTh 3HAYEHUS JTUITHUX
HEWU3BECTHBIX.



6) TTocTpoWTh SMIOPHI BHYTPEHHUX YCUIIUM.
7) TlpousBectu aeopMaIMOHHYIO TPOBEPKY U MPOBEPKY PABHOBECHS PaMbl B

LIEJIOM.

2. «/luHaMHUYeCKUil pacyeT CTEP>KHEBOW CUCTEMBI»: HEOOXO0AUMO OOpaTUTh BHUMAHUE
Ha BBIUMCIICHUE TEPEMEILICHUN COCPEIOTOUYEHHBIX MACC JJIsi CUCTEMBI C HECKOJIbKUMHU
CTENEHsIMA CBOOOJBI, COCTABICHHE «BEKOBOI'O YpPAaBHEHUS», a TAKXKE HA CBOMCTBO
«OPTOrOHAIIBHOCTH TJIABHBIX (POPM KOJIECOAHMIN»
J11st HEBECOMOM cUCTEeMBI ¢ MaccaMu M1lu M2 tpedyercs:

1) Omnpenenuth 4acTOTHI CBOOOIHBIX KOJICOAHUH.

2) OnpeaenuTs 3aK0H ABUXKEHUS Macc Mlu 2.

3) [IpeacraButh rpadpuuecku riaaBHbIE GOPMBI KOJTEOAHUH.

PacuerHble cxeMbl K 3aga4am 1u 2
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3ananust ohopmIIIIOTCS Ha auctax (popmata A4 u coaepkar Bce HE0OXOIUMbIE
pacyeThl, a TaKXKe MOSICHSIOIINE CXEMbl. BBIMOTHSAIOTCS HAa OCHOBAHWM BBIJAHHBIX

MIPEIo/IaBaTeNIeM PACUETHBIX CXEM.
3amura U3 u PI'3

O6yanOHlHﬁCH, IMOCJIC BBINNOJIHCHHA WHAWBUAYAJIBHOIO AOMANIHETIO 3aJdHUA U
paC‘I€THO'Fpa(1)I/I‘ICCKOFO 3aZlaHMsd, 3al0UInacT €ro Ha IIPAKTUYCCKOM 3aHATHH, pCHiast

CaMOCTOATCIbHO TUIIOBYIO 3a1a4y.

5. OHEHOYHBIE MATEPHUAJIbI JJIs1 ITPOBEJAEHUSA
TEKYIIEI'O KOHTPOJISA, MPOMEXYTOYHOM ATTECTALIUHA

5.1. Peanu3zanus KOMIeTeHIUH

5.1.1 Komnerenuusa ITKB-4. CriocoOHOCTh MPOBOINUTH pacuyeTHOEC 00OOCHOBAHUE U
KOHCTPYUPOBAHUE CTPOUTEIIbHBIX KOHCTPYKIMN 30aHUN U COOPYKEHUH
IIPOMBILIJIEHHOT'O ¥ IPa)KAaHCKOTO0 HAa3HAYECHUHN

HaumenoBanue HHAUKATOPA NOCTUKECHUSA
KOMIICTCHIIMH

Hcnons3zyembie cpeacTBa OIeHUBaHMS

IIKB-4.1. Bei6op ucxomaHoi HHGOpMAITHH U
HOPMATUBHO-TEXHUYECKUX JJOKYMEHTOB JJIs
BBITIOJTHEHUSI PACYETHOTO OOOCHOBAHHS
MPOEKTHBIX PEIICHUH 31aHus (COOPYKEHUS)
MPOMBIIIIIEHHOTO ¥ TPaKJJAHCKOTO Ha3HAUCHHUN

3ammra PI'3, TecToBBINH KOHTPOIL, nuddepeHINPOBAHHBINA

3a4er,




[IKB-4.2. Bpibop HOpMaTHBHO-TEXHHYECKHX
JIOKYMEHTOB, YCTaHABIMBAIOIINX TPEOOBAHUA K
pacueTHOMY 000CHOBaHHIO MIPOEKTHOTO
peleHus

3maHusl  (COOpY)KEHHUS) TMPOMBIIIICHHOTO |
rpakJaHCKOT0 Ha3HAYCHUI

3amura PI'3, TecToBBIN KOHTPOIb, AuddepeHInpOBaHHBIN
3ayer,

[IKB-4.3. C6op Harpy3ok W BO3IeHCTBUI Ha
31aHue (COOPYKEHUE)
HPOMBIIITIEHHOTO U TPAKAAHCKOTO Ha3HAYEHHH

3ammra PI'3, TecToBBIit KOHTPOJb, ANU(GEepEeHIMPOBAHHBIH
3a4er,

I[IKB-4.4. BpiOOp METOAMKH PACYCTHOTO
000CHOBaHUS MIPOSKTHOTO penieHus
KOHCTPYKITUH 3MaHUS (coopyxeHus)
MTPOMBITIUNICHHOTO ¥ TPaKIaHCKOTO Ha3HAYCHHH

3amurta U/I3, TeCTOBBINA KOHTPOJIb, IK3aMEH

[IKB-4.5. Bpibop mapameTpoB pacdeTHOH
CXeMBl 31aHus (COOpY)KEHUs) CTPOUTEIBHOM

3amurta U/3, TeCTOBBINA KOHTPOJIb, IK3aMEH

KOHCTPYKITUH 3IaHUS (coopyxeHus)
MIPOMBITINICHHOTO U TPAKIaHCKOT0 Ha3HAYCHUI
IIKB-4.6. Brinonaenue pacuetoB | 3amuta /13, TECTOBBIN KOHTPOJIb, SK3aMEH
CTPOUTENHHOM KOHCTPYKITUH 37aHUs

(coopykeHus1), OCHOBaHHSI TI0 TEPBOM, BTOPOI
IpyINIIaM IPENEIbHBIX COCTOSHUN

5.2. TunoBble KOHTPOJIbHBIE 3aJaHUSA JJIA IPOMEKYTOYHOMH aTTeCTAlluN

5.2.1. IlepeyeHb KOHTPOJIBLHBIX BONPOCOB (THMOBBIX 32 1aHUIA)
ns aupdepeHuMpPOBaHHOIO 3a4eTa, IK3aMeHa

Ne HaumenoBanue CogepxaHue BOIIPOCOB (TUIIOBBIX 3aJaHHI)
/1 paszena JUCIUTUITMHBI
1 Beenenue. OO6pa3zoBanue | OCHOBHBIC pa3pelIalONINe YPABHEHHUS.

CTCPIKHCBBIX CHUCTEM U HpI/IHIII/IH HE3aBUCUMOCTHU I[Gf/iCTBHSI CHIJI.

aHaJIn3 UX U3MCHACMOCTH CreneHb CBO6OI[I>I. I[I/ICK. HpI/IHI_II/IHH O6pa3OBaHI/I$I
HEHU3MCHACMBIX IIJIOCKHX CHUCTCM. CreneHb CBO6OJII)I
COOPYKCHUA. CooTHo1IeHHE MCIKAY NUCKAMHU U CBA3SIMMU.

2 MHoromnposeTHsie Pacyer MHOrONpOJIETHBIX CTATUYECKU ONpPENEIMMbIX OalloK Ha

CTaTUYECKHU OINPENCIUMBIE | TIOCTOSHHYIO U MTOABUKHYIO HATPY3KH.
Oanku Pacuer MHOrompoJeTHBIX CTATHYECKH ONpPEAEIMMBIX paM Ha
IIOCTOSIHHYIO HarpysKy.

3 [Tnockue dhepmbl Onpenenenue ycuianil B CTEpKHAX (epM Npu HEMOABHKHOMN

Harpyske: crnoco0 BbIpe3aHHsl y3JI0B U CIIOCO0 CedeHUil.
JIuHUM BIMSHUS YCUTTUHN B CTEPXKHIX (epMm.
PacueT epM Ha BHEY3TTOBYIO Harpys3Ky.

Oco0eHHOCTH pacueTa CTaTUYECKU HEOTIPEAETUMBIX (EepM.

4 Pacniopnsie cucteMbl PasHoBumHOCTH  TpexmapHUpHbIX cucteM. OcoOeHHOCTH

pacyeTra TpeXUIapHUPHBIX ApOK C 3aTsbKKaMu. PanuonanbHas
och apku. Pacder TpexmapHUpPHOW apKd Ha TOJBIKHYIO
Harpy3ky. Pacuer TpeximapHUpHBIX pam.

CTaTHyecKu HEOMpeNeIMMble apKu. AHAIUTUYECKUH pacuer
JBYXIIaPHUPHBIX apOK.

Pacuer MHOTOIMCKOBOM CUCTEMEI.

OCHOBHBIE TE€OPEMBI

00

[TonsiTue 0 JIMHEHHO-1e(OPMUPYEMBIX CHCTEMaXx.




YIPYTUX CHCTEMAaX

O6o00mmeHHbIe CHIBl W TiepeMenieHus. [[puHIUI BO3MOKHBIX
MEPEMEIICHUN.

Pabora BHEMIHWX W BHYTPEHHHX CHJI CTEPKHEBOW CHUCTEMBI.
Teopemsbl 0 B3aMMHOCTH pabOT U MEpPEMEIIECHU.

Teopema 0 B3aMMHOCTH €AMHUYHBIX PEAKIMN B CTATHYECKU
HEONpeAeNMMbIX  cHUcTeMax. TeopemMa O  B3aUMHOCTH
€IMHUYHBIX PEAKIMI U NIEPEMEILICHUH.

Ornpenernenue
nepeMeIeHu B
CTaTUYECKU

OTpeaeTMMBbIX
CTEP>KHEBBIX CUCTEMaxX

Wuterpanst Mopa. CriocoObl BeIYMCICHUS WHTErpaioB Mopa.
Marpuynas ¢opMa BBIUHCICHUS NEPEMEIICHHH 110 METOIy
Mopa.

OmnpeneneHre nepeMeIIeHUN
W3MEHEHUS TeMIIePaTyphI.
OnpeneneHre TNEPEMEIICHUH CHCTEMBbI, BBI3BAHHOM OCaJKOU
orop.

Ornpezenenue nepeMenieHnid Gu3nIecKu HeTMHEHHBIX CUCTEM.

CTCp)KHGBOfI CHUCTCMblI OT

Mertox cuin

Oco0OEHHOCTH pacueTa CTaTHYECKH HEOMPEICITUMBIX CHCTEM.
OcHoBHas uaes meroaa cuil. KaHoHWYeCKHe ypaBHEHUS U UX
cBoiicTBa. Berunciienust K03p(HUIIMEHTOB U CBOOOIHBIX YJICHOB
KaHOHMYECKUX YpaBHEHUUW U uX mpoBepku. Craruueckas u
KHHEMaTU4eCKash MPOBEPKH MPABUILHOCTH MOCTPOCHUS SITIOP.
Bo3MoxHbBIE ~ ynpolIeHWss  OpU  pacyere CTaTUYECKHU
HEOIPEIeTMMbIX CUCTEM METOIOM CHJI.

Ormpenenenue mnepeMenieHud B CTATHYECKHM HEOMNPEIEITUMBbIX
CHCTEMaX.

Pacuer craTtmuecku HEONpENEIMMBIX CHUCTEM Ha JECHCTBUE
TeMIIepaTypbl

OcoOenHoctu pacuera
KOMOWHUPOBaHHBIX
CHCTEM

Tunsl kKoMOMHUPOBAaHHBIX cucTeM. PacueT KOMOMHUPOBAHHBIX
CUCTEM.

Meton
DJIEMEHTOB

KOHCYHBIX

Ilonnass mnoOTeHUManbHAs DJHEPrUs U €€ DKCTPEMalbHBIC
cBoiicTBa. [llapHupHO-CTEp)KHEBBIE CUCTEMBI, pabOTaIOLINE Ha
pacTsHKEHUE-CKATHE

10

Pacuer ruOkoit HUTH

OO60mme cBenenus. Pacuer rubOkoii HuTh. Pacuer HuTH C
OTIOpaMH, PaCMONIOKEHHBIMH B pa3HbIX ypoBHIX. Omnpenenenue
JUINHBI THOKOI HUTH.

11

Meton nepemenieHui

CreneHn KHHEMaTH4eCKOi HCOMMPCACTINMOCTHU CHUCTEMBI.
3HayeHus1 peakuuii U BHYTPEHHUX YCHJIMH B CTEpXKHE, KaK B
3JIEeMEHTE OCHOBHOM cucreMbl. KaHoHMueckas ¢opma 3amucu
YPaBHEHUI METOJa IEPEMEIIECHU.

Omnpenenenne  kodQPUIIMEHTOB W CBOOOAHBIX  YJICHOB
KaHOHMYECKHX YPaBHEHUH CTaTHUYECKUM M OOLIMM CIIOCOOAMH.
Oco0eHHOCTH pacueTa paM C HAKJIOHHBIMU AJIEMEHTaMHU.

12

CMelaHHbIIA METO

BBognele 3ameuanus. OcHoBHas cucrema. KaHoHMYeckue
YPaBHEHHSI.

13

OcCHOBBI  yCTOHYMBOCTH
YIOPYTUX CUCTEM

YCTOWYUBOCTh CHCTEM C OJHOW CTENEHBIO  CBOOOJBI.
YCTOWYMBOCTh CTEpPKHS Ha JBYX [IAPHUPHBIX OIOpax.
Kputnueckue cumibl A CTepKHEH MOCTOSHHOTO CEUYEHUs MPHU
Pa3IUYHBIX 3aKPETUICHHUSIX UX KOHIIOB.

YCTOWYUBOCTE OAHONPOJIETHBIX CTOEK MEPEMEHHOIO CEUYECHUS.
Pacuer croek mepeMeHHOro ceueHus  METOJOM KOHEUHBIX
Pa3HOCTEH.

Y CTOWYHUBOCTD TIJIOCKUX PaM.

14

OCHOBBI IUHAMUKA
CTCPIKHEBBIX CUCTEM

JluHaMu4ecKkue Harpy3ku M ux ocobeHHocTH. CHIIbl MHEPIHH.
I[Touate o creneHax cBoOoasl cucreMbl. CBOOOIHEIE




KOJIOaHUSA CHUCTEMBI C OJHOW CTEHNEHBI0O  CBOOOIBI.
BriHyX1eHHBIE KOJIEOaHUS YIIPYTUX CHCTEM C OJJHOM CTETEHBIO
CBOOO/IEI.

Konebanusi cuctemMpl ¢ HECKOJIBKHMMHU CTENEHSIMH CBOOOJBI.
I'nmaBHble (popMBI cBOOOAHBIX KojeOaHHH. OpTOroHaNbHOCTH
TJIaBHBIX (POpM KosieOaHui.

15 | PacyeT KOHCTPYKIIHI C [TonsiTue o pacdyere B yYHOPYrol CTagud U MO METOAY
Y4ETOM IJIACTUYECKUX MpeACIIbHOTO PABHOBECHUS.
CBOICTB MaTepHasa [IpenenbHOE  paBHOBECHME  CHUCTEMBbl C  PACTSAHYThIMHU
METOJIOM 3J€MEHTaMHU.

npenenbHoro paBHoBecus | [IpenenbHoe paBHOBecHe N3rnbaeMon OaIKu.
TeopeMbl 0O TIpeAeIbHOM paBHOBECHUU: CTAaTUYECKas U
KHHEMaTHYecKasl.

5.2.2. IlepevyeHb KOHTPOJIbLHBIX MATEPHAJIOB
JJIAL 3ALUTHI KYPCOBOI'0 MPOEKTa/ KYpCOBOil padoThl

5.3. TunoBble KOHTPOJIbHBIE 321aHUs (MATEPHAJIbI)
JJI51 TEKYILero KOHTPOJISA B ceMecTpe

3amanue 1. PaccMOTpuTE KMHEMATUYECKMH aHAIU3 COOPYKCHUM, NPHUHLIMIIBI
o0pa3oBaHUs HEU3MEHSEMbBIX CHCTEM, OIpEJEJCHUEe 4Yuciaa CTeneHe CcBOOOabI
COOpYKEHUH, a TaKKe TIOHATHUE O MTHOBEHHO-N3MEHSIEMBIX CHCTEMAX.
PaccMoTpuTe pacdyer MHOTOMPOJIETHBIX CTAaTUYECKH OIpeleuMbIX OajgoK Ha
HETOABIKHYIO U TIOJIBMYKHYIO HATPY3KH.

3ananue 2. PaccMoTpuTe pacder IUIOCKHMX CTaTHYECKH ONpEeNeUMbIX (epM Ha
HETOABIKHYIO (METO/ CEeUeHU M METOJ BBIPE3aHHWs Y3JI0B) U TMOABIDKHYIO HArpy3KH
(JIMHUM BIISIHHUS).

3ananue 3. PaccMoTpuTe pacyeT TpeXIIapHUPHBIX apOK U paM Ha HEMOJBHXKHYIO
Harpy3Kky. I[lpuBenute wunTerpaisl Mopa M crnocoObl WX BBIYUCIECHHUS, OCHOBHBIE
TeopeMbl 00 ynpyrux cucremax. Kakne ocoOEHHOCTH HY>KHO YUWUTBHIBATh MPU BHIOOpE
OCHOBHOM CHCTEMBI METOJ1a CUJIL.

3amanue 4. [lpuBeauTe TUNBI KOMOMHHMPOBAHHBIX CHCTEM M METOJIUKY UX
pacueta. PaccMoTpuTe pacyer CTaTHYECKH HEONpEeNeIUMBIX paM  METOAO0M
NepeMENIeHU, YUUTbIBasi OCOOEHHOCTH pacyeTra paM C HaKJIOHHBIMU 3JIEMEHTaMHU.
PaccmoTpute cMemaHHbIM METOT pacyeTa pam.

3apanue 5. IlpuBeauTe cmocoObl pacuera CTOEK M paM Ha YCTOWYUBOCTD.
Paccmotpute CcBOOOAHBIE W BBIHYXJCHHBIE KOJIEOAHUS CHUCTEM C HECKOJIbKHUMH
CTEHEHSAMH CBOOOEI.

3ananue 6. Kakue 0cOOEHHOCTH MpPHU pacuere CUCTEM B YIPYrodl CTajauM U IO
METOJy MpeaenbHoro paBHoBecHs. Kak onpenenstorcs npeneiabHble Harpy3Ku.




Hanpumep, TUIIOBBIC 3aJaHUS IS TSCTOBOIO KOHTPOJIS

1. VkaxuTe, Kakue HY)KHO BHECTH JIOTIOJIHEHUS B CHCTEMY, YTOOBI OHA ObLIa T€OMETPUYCCKU
HEN3MEHIEMON

3 6
a) mobaButh cTepxxkan 4 — 5,1 -5, 7 - 5; 0) no6aButh crepxkHu 1 — 8,2 —7;
B) 100aBuTh cTepknan 4 — 5, 1 —8; r) 106aButh crepxkan 2 — 7,4 -8, 1 - 5.

2. YKaXuTe TNpaBUIbHBIA BapuaHT yCTPOWCTBA IIAPHUPOB i1 OOpa30BaHUS N€OMETPUUYECKU
HEU3MEHsIeMO Oanku:

S+ Y S AR §
SA SRR T S §
CBF's YRS S S |
R+ NN G T §

a)puc. 1; 0)puc.2; B)pwuc.3; T)puc.4.

3. YKaXuTe MOMEHTHYIO TOUKY JJIsl BBIUUCICHUS YCUIIHS B cTepskHE Nys !

1RA Rs

a)l; 6)4; B)S; 1) 2.



4. YKaxxuTe MNpaBUIbHBIA BapuUaHT OSKBUBAJICHTHOM CHUCTEMBI METOAA CWJI Ul 3aJaHHOM
CTaTUYECKU HEOIIPEIEIUMOMN paMBbL:

bY

a) puc. 1; 0) puc. 2;

5.CTeneHb KWNHEMAaTUYECKOW HEONPEICTICHHOCTH 3aJaHHBIX PaM paBHA:

3) 4)

F

6. BeiGepute cTepxHH, paboTaroye Ha MpOoA0IbHO-TIONEePEUHbIA U3rH0?

2F F
4 5

7 2z J

77T

a)1,3u3; 6)2u3; B)4us; r)2,3us.



5.4. Onucanne KpUTepueB OLIECHUBAHUS KOMIIETEHUMI U IKAJIbI OLleHUBAHUS

[Ipu npomMexxyTouHoi arrectauuu B popme AuddepeHIupoBaHHOTO 3a4eTa, IK3aMeHa

HCITIOJIB3YCTCA CIACAYIOIIasd MiKaJla OCHUBAHHWA! 2— HCYIOBJICTBOPUTCIILHO, 3-—

YAOBJIETBOPUTEILHO, 4 — XOPOIIO, 5 — OTIUYHO

Kpurepusimu onieHrBaHusL TOCTHKEHNUN ITOKA3ATENEN SIBISIOTCS:

ITokazaTenn OLICHUBaHUA

Kpurepuii onenuBanus

3Hanus

3HaHue TEPMUHOB, ONPE/IEIEHUH, TOHATUH, TUIIOTE3, OCHOBHBIX
3aKOHOMEPHOCTEH U METOJI0B B 00J1aCTH pacuéTa 3JI€MEHTOB
KOHCTPYKIUM

[losiHOTA, TOUHOCTH U GE30IIMOOYHOCTH OTBETOB HA BONPOCHI

VYMmenusa

YMeHue noiap30BaThCsl HOPMATUBHOMW M CIIPABOYHOM JTUTEPATypOid

VYmenue MPOCKTUPOBATH HAACKHBIC 1 SKOHOMUYHBIC 3JICMCHTLI
KOHCTPYKI_[I/Iﬁ , O6€CH€‘{I/IBaIOH_II/Ie HX JJIMTCIBHYIO 3KCIUTyaTalluio U
HaaACKHOCTDH

YMeHue IMPUMCHATH Ha MMPAKTUKE METOAbI pacdycTa Ha IPOYHOCTb U
KECTKOCTD CTGp)KHGﬁ U CTCPIKHCBBLIX CUCTCM IIPU PACTAKCHUN -
CKaTuu, CABUI'C, KPYUCHUHU U IIJIOCKOM n3rude

HaBbixkn

Bnaznets ciocobamu 00pabOTKU NOTYYEHHBIX PE3YIIHTATOB
UCCIIeJOBaHUMN, HaBbIKaMU paboThl ¢ y4eOHOM, HOPMATHBHO-
TEXHUYCCKOU JINTEPATYPOH, C IEKTPOHHBIMH OUOJIMOTEKAMH H
MOJTHOTEKCTOBBIMM 0a3aMM JAHHBIX B CBOOOZAHOM JIOCTYIIE U B
Hurepnere

BJ'IaIleHI/Ie MCTOAUKAMH IMTPOCKTHBIX U ITPOBEPOUYHLBIX paCyYCTOB
OJICMCHTOB KOHCTPYKLII/Iﬁ 3I[aHHﬁ u coopymeHHﬁ Ha MMPOYHOCTb U
JKCCTKOCTD ITPH PA3JIMYHBIX BaApUaHTaX NPHUIIOKCHUA HAIPy30K

Onenka chOpMUPOBAHHOCTU KOMIIETEHIIMH 1O MOKA3aTeNIl0 3HAHUS.

Kpurepnii YpOoBEHb OCBOCHMS U OLICHKA
2 3 4 5
3HaHue He 3naer 3HaeT TepMHUHBI, | 3HAET TEPMHUHBI, | 3HAeT TEPMHUHBI,
TEPMHHOB, TEPMHHOB, OlIpeeIIeHus, OIpeeIeHus, OIIpeeIcHUs,
ONpENEICHUM, | ONPENEICHUM, | MOHATHS, MTOHSTHS, MOHSTHSI, TUIIOTE3bI,
MOHSATHH, MOHSITHH, TUIIOTE3BI, TUIIOTE3BI, OCHOBHBIE
TUIIOTE3, TUIIOTE3, OCHOBHBIE OCHOBHBIE 3aKOHOMEPHOCTHU U
OCHOBHBIX OCHOBHBIX 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH | METOJbI B 00JIACTH
3aKOHOMEPHOC | 3aKOHOMEPHOC | U METOJbI B 1 METOJBbI B pacdéra 3JIEMEHTOB
Tel 1 METOIOB | Teil U MeTOo/I0B | objacTu pacuéra | oOmacTu pacyéra | KOHCTPYKIUH,
B o0sacTH B 00J1acTH 3JIEMEHTOB JIEMEHTOB MOXKET
pacyéra pacuéra KOHCTPYKLUHN, HO | KOHCTPYKLIHI CaMOCTOATENBHO UX
JJIEMEHTOB 3JIEMEHTOB JOITyCKaeT MOJIYYUTh U
KOHCTPYKLUHH | KOHCTPYKIIMM | HETOUYHOCTH HCII0JIb30BATh
(hopMyIHPOBOK
IlonHoTa, He 3naer 3HAET TOJIBKO 3naet matepuan | O6nagaeT TBEpPAbIM
TOYHOCTb H 3HAYUTEIIBHOM | OCHOBHOM JUCLIUILINHEI B Y TIOJIHBIM 3HAHUEM
0e301M00YHO | YacTH MaTepHan JOCTaTOYHOM marepuaia
CTb OTBETOB MaTepuana IVCLUIUIMHEL, HE | 00BbeMe; JaeT JUCLUIUINHBI,
Ha BOIIPOCHI JUCIUIUIMHBL, | YCBOWJ €T0 OTBETHI HA BJIAJIEET




HEBEPHO

JIeTajicii; maeT

u3JiaraeT u HETIOHbBIE
WHTEPIPETUPY | OTBETHI HA BCE
€T 3HaHMs, HE | BOIPOCHI,
JIa€T OTBETHI JOIyCKaeT

Ha

HETOYHOCTH B

BOTIPOCHI, HO HE
BCE - MOJIHBIE,
TPaMOTHO U TI0
CYIIECTBY
u3JiaraceT 3HaHUs

OOJIBIIIMHCTBO | U3JIOKEHUHU U
BOITPOCOB HUHTEpIpeTaIuu
3HaHUU

JIOTIOJTHUTEIIbHBIMU
3HAHUSMU, TACT
MOJIHBIE,
pa3BEepHYThIC
OTBETHI Ha
IIOCTABIICHHEIC
BOIIPOCHI; TPAaMOTHO
M TOYHO U3JIaracT
3HaHMS, JelacT
CaMOCTOSTEIIbHEIC
BBIBOJIbI

OHCHKa C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHI/Iﬁ T10 TIOKA3aTear0 Y MCHHUS

Kpurepnii YPOBEHb OCBOEHHUS U OLICHKA
2 3 4 5
YMeHue He ymeer HcnbiTeiBacT YmMmeer YmMmeer
II0JIb30BATHCS II0JIB30BATHCS 3aTPYAHEHUS IIPU | ITOJIB30BATHCS CaMOCTOSITEIIEHO
HOPMAaTUBHOM U | HOPMATUBHOM U | UCIIOJIB30BAaHUM | OCHOBHOM I10JIb30BATHCS
CIIPaBOYHOU CIIPaBOYHOU HOPMAaTUBHOM M | HODMATUBHOM U | BCEH
JIUTEepaTypou JUTEPaTypou CIIPaBOYHOMU CIIPaBOYHOM HOPMAaTUBHOM U
JIUTEPaTyphl JUTEPATYPOU CIIPaBOYHOM
JIUTEPaTypou
YMenue He ymeer Jomyckaer Moxer Ymeer
IIPOEKTUPOBATh IIPOEKTUPOBATh | HETOYHOCTHU IIPH | IPOEKTUPOBATH IIPOEKTUPOBATh
HAJIC)KHBIE U HaJIC)KHbIC U MIPOEKTUPOBAHUU | DJIIEMEHTBI HaJC)KHBIE U
9KOHOMUYHBIE DKOHOMUYHBIE | HAJCKHBIX U KOHCTPYKIUH, SKOHOMUYHBIE
3JIEMEHTHI AJIEMEHTBI SKOHOMHUYHBIX o0OecrieunBaroM | 3JE€MEHTHI
KOHCTPYKLUH, KOHCTPYKIUH , | DJIEMEHTOB € B OCHOBHOM HUX | KOHCTPYKIIUH,
o0ecrnieunBaIy | 0OecrneynBarol] | KOHCTPYKIMH JUTUTENIBHYIO o0ecrneunBarou
€ UX JUIMTENbHYIO | Ue UX JKCIUTyaTalUI0 U | € UX JJIUTEIbHYIO
JKCIUTyaTalii0 U | JUIUTEIIbHYIO HAaJIEKHOCTh JKCIUTyaTalHIo U
HaJIe’KHOCTh JKCILTyaTalUIo HaJEKHOCTh
Y HAJIeKHOCTh
YMeHue He ymeer [IpounsBoaut Moxer Ymeer
IIPUMEHSATDH Ha IIPOU3BOIUTH pacyeTsl Ha IPUMEHSTH Ha IPUMEHSTH Ha
MIPaKTHUKE pacyeTsl Ha IIPOYHOCTH U MIPaKTHKE IIPaKTHUKE
METOBI pacyera | MPOYHOCTh U KECTKOCTh METOJBI pacyeTa | METOABI pacyeTa
Ha IIPOYHOCTb U | KECTKOCTh CTEp)KHEU U Ha [IPOYHOCTh U | HA IIPOYHOCTh U
KECTKOCTh CTEp)KHEU H CTEPIKHEBBIX KECTKOCTh KECTKOCTh
CTEp)KHEU W CTEPIKHEBBIX CUCTEM IIPU CTEp)KHEU W CTEp)KHEU H
CTEPKHEBBIX CUCTEM IIpU pacTsKEHUU- CTEPIKHEBBIX CTEPIKHEBBIX
CUCTEM IIPU pacTsKEHUU- CXKaTUH, CIABUTE, | CUCTEM IIPU CUCTEM IIPU
pacTsKEHUN- CXKaTuH, KpY4YEeHUH U pacTsKEHUN- pacTsKEHUN-
CXKaTWH, CIBUIe, | CABUIE, IUIOCKOM M3ru0e, | CKaTHM, CABUTE, | CXKATUH, CIBUTE,
KpY4YEeHUH U KpY4EHUH U JOIyCKast Ipu KpY4YEeHUH U KpY4YEeHUH U
IUIOCKOM M3rH0e | TIOCKOM 3TOM HETOYHOCTH | TJIOCKOM M3rube | MIOCKOM HU3rude
u3ruoe U OT/IEJIbHBIE ¢ HEOOJIbITUMU
OIITMOKH HETOYHOCTSAMHU

OHCHKa Cq)OpMI/IpOBaHHOCTI/I KOMHGTCHHI/Iﬁ 10 TToKa3aTearw HaBbiku




Kpurepuit YPpOBEHb OCBOEHUSI M OLICHKA
2 3 4 5
Bnanets He criocoben HcneiTeiBaeT Bnaneer CB00OOIHO
criocobamu o0paboraThb 3aTpyTHEHUS OCHOBHBIMH BIIQJICCT
00paboTKn MOJTy4YEHHBIC pu 00padoTKe crocobamu crocobamu
MOJTYYEHHBIX pE3yNbTaThl, HE | MOJTYYCHHBIX 00paboTku 00paboTKu 1
pe3yJbTaToB MMEET HaBbIKOB | PE3yJIbTaTOB MOJTyYEHHBIX aHaJm3a
UCCIIEI0BaHUH, paloThI C HCCIICIOBAaHNH, a | pe3yJbTaToB IIOJTy4EHHBIX
HaBbIKaMU paboThI | yueOHOH, TaKKe MpU UCCIIEZIOBAHUH, pe3yJabTaToOB
C y4eOHOi, HOPMaTUBHO- pabore ¢ HMMEET HaBBIKU UCCIIEIOBAHUH,
HOPMAaTHUBHO- TEXHUYECKOUN y4eOHOH, paboThI C oOnamaer
TEXHUYECKOU JIUTEPaTypoOu, C HOPMaTUBHO- y4eOHOH 1 HaBbIKAMU
JIUTEPaTypoOu, ¢ 3JIEKTPOHHBIMM | TEXHUYECKON HOPMaTUBHO- paboThI ¢
3JIEKTPOHHBIMU OuOIMOTEeKaMU U | JINTEPATYPOH, C TEXHUYECKOU yueOHOH,
OMOIMOTEKaMU U | TIOJTHOTEKCTOBBI | AMIEKTPOHHBIMU | JIMTEpATypOit HOPMAaTUBHO-
MTOJTHOTEKCTOBBIM | MU 0a3amMu OMOIMOTEKAMH U TEXHUYECKON
1 6a3amM¥ IJaHHBIX | JIaHHBIX B MIOJTHOTEKCTOBBI JIUTEPaTypOu, C
B CBOOOHOM CBOOOTHOM MU 0azamu ANEKTPOHHBIMU
JOCTYIIE U B JIOCTYIIE U B JAHHBIX B O6ubIMoTEeKaMHU U
HNutepnere Nurepuere CBOOOTHOM MMOJIHOTEKCTOBBI
JIOCTYIIE U B MU 6azamu
NHutepHere JAHHBIX B
CBOOOHOM
JIOCTYIIE U B
HnTepuere
Bnanenue He Bnaneer Honyckaer Bnaneer B CBo0Oo1HO
METOANKAMHU METOANKAMHU HETOYHOCTH [P | OCHOBHOM BIIAJIEET
MIPOEKTHBIX U MPOEKTHBIX U MIPOEKTHBIX U METOAMKaMU METOANKAMHU
IIPOBEPOUYHBIX MIPOBEPOYHBIX MIPOBEPOYHBIX MPOEKTHBIX U MIPOEKTHBIX U
pacueroB pacdeToB pacuerax MIPOBEPOUHBIX MTPOBEPOYHBIX
JJIEMEHTOB JJIEMEHTOB JJIEMEHTOB pacueToB pacueToB
KOHCTPYKIUI KOHCTPYKIMH KOHCTPYKIIUH 3JIEMEHTOB 3JIEMEHTOB
3/1aHUN U 3/1aHUN U 3/1aHUN U KOHCTPYKLUI KOHCTPYKIUHI
COOPYKEHHUI HA COOPY)KEHHI Ha | COOPY)KE€HUI HAa | 3/1aHUW U 3IaHUI U

IIPOYHOCTD U
KECTKOCTb IIPU
pa3IMYHBIX
BApUAHTAX
MIPUIIOKEHUS
Harpy3ok

IIPOYHOCTH U
JKECTKOCTb IIPU
pa3IUYHBIX
BAapUAHTax
IIPUIIOKEHUS
Harpy3o0K

IIPOYHOCTD U
JKECTKOCTb IIPU
pa3InYHBIX
BApUAHTAX
MIPUIIOKEHUS
Harpy3ok

COOPYKEHUI Ha
IIPOYHOCTE U
YKECTKOCTb IIPU
pa3In4HbBIX
BapUaHTax
IIPHUIIOKCHUA
HArpy30k

COOPYKEHU Ha
IIPOYHOCTH U
YKECTKOCTb IIPU
pa3Iu4HBIX
BapUaHTax
IMPUIIOKCHUSA
Harpy3okK

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOINYECKOE OBECIIEYEHHUE

6.1. MaTepuajJbHO-TeXHUYECKOE oDecreueHmne

Ne HaumenoBanue crieuaaibHBIX
MOMEIIEHNH 1 TOMEIIEHUH I
CaMOCTOSITENIbHOW PabOTHI

OcHaIIIEHHOCTh CHEUaNbHBIX TOMEIIEHUN U
MTOMEIIECHUH JJISI CAMOCTOSITEIFHON paboThI

'VK 501

1 | IIpakTuueckue 3aHsTHS,

CaMOCTOSITEeNIbHAsI paboTa

1. Jlocka ayautopHas — 2 mIT.
2. KpermneHnue moTonouHoe s mpoekTopa — 1 mrT.
3. IIpoextop ACER — 1 mir.




4. Dxpan aius npoekropa — 1 mT.
5. Kommsbrotep — 7 wir.
6. Ilmakatel - 30 mr.

6.2. JIueH3UOHHOE U CBOOOHO PaCIpPOCTPaHsieMoe IPOrpaMMHoOe odecreyeHune

Ne | IlepeuyeHb JIMIIEH3HOHHOTO MTPOTPAMMHOTO | PEKBU3WTHI MOATBEPIKIAIOMIETO JOKYMEHTA
obecrieyeHust
1 OneparnmonHas cuctema Windows

2 | ADSoftTester 2.8.1

4 | OueHka CTPOUTENbHBIX KOHCTPYKIMH Ha | CBUAETEILCTBO 0 rocyJapCTBEHHOMN
YCTONYUBOCTb. CBUAETENBCTBO 0 | peructpauuu nporpammel st OBM  Ne
roCyJapCTBEHHOM peructpanuu | 2010617790

nporpammsl Juist 9BM Ne 2010617790

6.3. Ilepevyennb yueOHBIX U3JAHUH M Y4eOHO-METOAUYECKMX MATEPHAJIOB

1. Kpusomanko C.H. CtpourenpHas MexaHuka (JE€KUHUH, CEMUHAPBI, PACYETHO-
rpaguueckue paboTel): yueOH. mocobue aia 6akanaBpoB. -M.: u3g-so IOpaiir, 2011.-
391c.

2. WanomaukoB H.H., Kpuctammuckuii P.E., JlapkoB A.B. CtpoutenbHas

mexanuka: yue6. — CI10.: Jlans, 2012.https://e.lanbook.com/reader/book/4876/#2

3. JleontheB H.H., Co6ones I.H., AMocoB A.A. OCHOBBI CTPOUTEILHON

MEXaHUKU CTEepPKHEBBIX cucteM. — M.: M3n-Bo ACB, 1996. —512c.

4, Illenn A.M. KpaTtkuéi Kypc CTPOUTETHHOM MEXaHUKH: Yy4eO. —M:
M3parenbckmit lom «bacter», 2011, —272c.

5. Anoxun H.H. CtpoutenbHas MexaHuKa B IpUMepax U 3ajjadax: y4eOH.
nocobue. U 1 . Craruuecku onpeaenumbie cucteMsl. — M.: M3n-8o ACB, 2007. — 334c.

6.Anoxun H.H. CtpoutenpHas MexaHrKa B IpUMepax M 3ajadax. : y4eOH.
nocobue. U 2. Cratudecku Heonpeaenumbie cucteMsl. — M.: 3n-Bo ACB, 2007. —
464c.

7. Kneiin I'.K. PykoBOJCTBO K MPaKTUUECKUM 3aHATHUSAM IO KypCY CTPOUTEIHHOU
Mexanuku (Ctatuka crepkHeBbix cucteMm). /Kneitn I'.K., JleontseB H. H. u np. —M. :
Bricmas mkona, 1980. — 384c.

8. IOpreB A.T'., Cmomnsro H.A., 3unbkoBa B. A., T'opmikoB A.C. CtpoutensHas
MexaHuKa: yueOH. nmocodue. —benropon: uzn-so bI'TY, 2018. —236¢.

6.4. IlepeyeHb NHTEPHET pecypcoB, NPodecCHOHAIBHBIX 023 TaHHBbIX,
HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

=

Dnexrponnas oubnaroreunas cucrtema IPRbooks http://www.iprbookshop.ru;
2. DIJIEKTPOHHO- OMOIMOTEeUHAs CUCTeMa U3aTeabcTBa «JIaHby

http://e.lanbook.com;
DnexTponHas oubiaroreka (Ha 6aze OBC «bubdmuoTex» http://ntb.bstu.ru;

4. Hayunas snekTpoHHas oubaroreka http://elibrary.ru;

w



https://e.lanbook.com/reader/book/4876/#2
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://ntb.bstu.ru/
http://elibrary.ru/

8. YTBEPXKJEHUE PABOYEMN ITIPOTPAMMBI

VYTBepxkaeHue paboueil mporpaMmsl 6€3 H3MEHEHHHA
Pa6oyas mporpamMma 0e3 u3meHeHuit yrBepikaeHa Ha 2020/2024 yueOuplii rop.
IIporokom Ne 6 3acelaHust Kaenpel ot « 2 »_Mapie 2020r.
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7. YTBEPKIAEHUE PABOYEM ITPOT'PAMMBI

Paboyvas nporpamMma 6e3 H3MeHeHUit yTBepkIeHa Ha 2022 /2%  y4eGHBIH TOp.
IIpotokon Ne 9 3acemanus kademper ot/ r7 . 8L.22

3aBenyromuil kadeapoi ( /& 4 ‘ AH. [ertsps
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