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1. INIAHUPYEMBIE PE3VJIbTATI

e

obopynosanus,
IUIaHUPOBKY H

HHXXCHEPHBIX CHCTEM 1 .

3acTpoiKy HACEeNCHHEIX " |

EHUS ITO TUCLMILINHE

DopMEpyeMBle KOMITETeH A 5 OBAHMS K pesyjibratam o6yderms
Ne | Kox KOMIOETEHIHH Komnerenuns : ' o
Oﬁmeupoqaeccrr -
Cnoco6rocts Bl &Te OCBOCHHS MCLHIIIHL]
HCIIONB30BATE E tiicst omien
OCHOBHBIE 3aKOHEI 13 HOBHbIE IPUHIMITEI TEOPETHYECKO]]
CCTECTBEHHOHAYUHBIX | ' CONPOTHB/IEHHS MATEPUATIOB I pu
JMCIAILIHH B I AMCTOJIOB pacyi€ra B CTpoMTEIBHO
npoteccHonaBEHOM 2
AeATENLHOCTH,  Vmern: JIpeerTs BHYTPEHHHE YCHIITHS B
NPUMEHSTH METOBI IBHBIX 51EMEHTaX KOHC TPYKIIHH, 1O
MaTeMaTHIeCKOTo i HAXOZHTH Tpebyemble pasmep
OIIK-1 aHATH3a 1 Jr 9B, obecrieunBaroux HeoGXoMMMyIo
MaTeMaTHYeCKOro b IH HauMeHBbIIeli 3aTpare
(xoMmEBrOTEpHOrO) b :
MOJIETHPOBaHNS, 4 HaBBIKAMH 3KCITEPUMEHTAbHbIX
TEOPETHYECKOI'O U i AR, [O3BOJLIOLIMMHE OLEHUTH
OKCIIEPHMEHTANBHOTO | 1y ,Teopemqecxnx HPEMIOCEUIOK H
HCCIIENOBAHUS 1P Sy ,.HaBLIKaMH paboTE! ¢ yuebHoi,
“HOL HO-TEXHHIECKOH JIHTEpaTypo, ¢
9 HbIME CHGHOTEKAMY 1
it CTOBBIME Gazamu jaHHEX B
| cBoGonm, M IIoCTye u B MiHTepHETE,
Croco6HoCTs BEIIBHTS | B pesys TATE OCEOCHHS JECIUIUIAHEI
CCTCCTBEHHO-HAYIHYIO | 0} mﬁﬁcx JOIKEH
CYIHOCTE HpobieM, are: cneuuq)m(y PacveToB Ha cratuueckue,
BO3HHKAIOWKX B Xone | qu aMqucme TCILIOBBIE BO3NEHCTRYS, ipy
HpodeccuonanE O 3ToM BB monHaa YCIIOBHS IPOYHOCTH,
AeATEIBHOCTH, IKECT [H, YCTOHYMBOCTH.
IIPUBIIEYS UX 1T % cocTasuTs pacuernyio cxemy
peleHns & 151, 3aBHCAIILYIO OT Tpebyemoii
OIIK-2 COOTBETCTBYIOMIMA J’g IlpOBO AHMMOT0O pacyeTa, TaKKe
¢usuko- 0 Th HATPY3KH, fieHCTBYIONHE Ha
MaTeMaTHYecKHl e e, ncrons3osars IBM s
ammapar i CHIS PACYETOB ¢ GOBIIM 0fBeMoM
; km
‘Baa ; 6a30BLIMH MeTozIaMH pacueta i
 BPOCKTHPOBAHHS COOPYXEHHH, CIIOCOBHOCTEO
g nposaTL TIONYYEHHEIE PE3Y/IbTATEL.
Hpodeccnons !
| 3uannem HOPMaTHBHOI ‘{
6a3kl B 061acTa _
HH)XCHEPHEIX '-OCHOBHbIe METOJIBI ¥ [IPHEMBI pacyeTa
H3BICKAHMI, GHBIX KOHCTPYKLIHIA 110 Beem pacueTHbIM
NIPYHITAIIOB AM HA PA3HYHEIE BO3EHCTBIS,
TK-1 HOPOEKTHPOBAHUS 3 BBIGDATH YKOHOMHUHOE
3MaHHH, COOpyHeHHii, [HBHOE PElIeHHe COOPYKEHHS O

M HX MATECPHAJIOEMKOCTH M

=i

MEHHEIM obecnieyenuem HAIEXKHOCTH |




‘ I ] MeECT

MPOTPAN

Coz[epxcaHHe AHUCLUIUTHHE] OCHOBBEI

BAETe:
CICNYIOIUX MUCITUILIHE: 3

Hanmenona

MaremaTtuka
Teopernueckas MEXaHTKa

Undopmaruka u BBIMHUCIUTENBHAS TEX
| Conporuenenne MaTepHanos

Conepxanue AUCUUILIMHEL  CIIYKHT

ATA - M3Y4eHHUS  Cliemyrommux
JUCLUTLINH:

Ne Hanmenopane
1 Brraucnutensane KOMIUIEKCHRI Jig

2 | OcHoBanus n byrmamenTsr

3

| Ocrosmr IIPOCKTHPORAHMS CUCTEM Gein)

3. OFBEM J1li

O6mas TPYROCMKOCTE NUCIHIITIHE] cocT al. enquauL, 180 yacog,

Bun yuyebnoi paboTsr Cemecrp

Ne s

O6uwas tpynoemxocts,
JUCIHILIHHEL, qac
Ayauropusie 3aHATHA, B T
JEKIIMH
naboparopurre
IIPaKTHYECKHE
Camocrostennnag pabora
CTYAEHTOB, B TOM wicTe:
Kypcoroit poexr
Kypcosas pa6ota e
Pacuetno-rpaduy. sanammy Y
Wunusunyamenoe JoMalnHee

3a1aHue
Hpyeue udwp ; a
camocmoamensnoii pabom
Dopma IPOMEKYTOUHAS
arTecTanus

(3auer, 9K3amen)




I/

O6vem Ha TemaTHYecKwi]

paszen 1o BuxaM yueGHoi
R,

. HArpysKH, 4ac

s

Hpaxruyeciaie

Haumenosanue pasnena
(xpaTkoe COZEpIKaHHE)

T

Jlexuun

3aHATHA
Jlaboparopusie
3AHATHUS
CamocTosTenbaag

|_coopyxenus. CooTHOmEHHE MEXy IUCKaMH &

=

/

Beenenne. O6pasoranme CTEPIKHEBRIX CH
Tpemver u sanauu nucuummmEL OcHopHzIe
paspemaromue ypaBHEHHs CTPOHTENEHOM MEX, KW,
Ilpurnan nesasucumoctw neficrens con .'

P A | 2 | 1 | - 3 }

WaHauM3 Ix H3MEHIEMOCT

A ‘:3_' 0, =N
- Crenens cBoGomer, Juck. Ipusupne: oGp,asngg S
HCH3MEHACMBIX IUIOCKUX crcTeM. CTermens woﬁ%ﬁi e

25
Mmnor OHPOJIETHRIE CTATHYSCKH OIIpene/IuMBIC G

O6pasoBarme MHOroMpONETHEX CTaTHIeCKy =g
onpenemaMeix G6anok, Pacuer na HOCTOSHHYO, Harp
Honstre o munusx Biasmus u CTaTHYeCKHiA B - *
KuHemaruueckuit coco6sr ux nocrpoenus. Jin i
BIIMSHHA DK Y37I0BOH epenaye Harpyske.3arpysxetiue
THHUE BIHSAHAS IOABHKHOM Harpyskoi. Pacuer =

O
Yigs
=)

1
oo

o - |
MHOT'OIHCKOBOM CHCTEMEL ‘

ITnockue pepmer = B

: l |
|

Obmme nonstus. Onpenenenue YCUIHH B CTEPHHIX (hepm
i

1P HENOJBMKHOH Harpyske: crocot BEIDE3AHHS §
cnocob ceuenuit. JIMHuH BRI YCHITHIA B CTe
tepm. Pacuer pepm a BHEY3JIOBYIO HarpysKy. . £ |
OcobenHocty pacuera craTimueck HEOII peﬂemi%lﬁ;:'. 1 L |

3 & |

=
o

g=
K
[

il

B

4

Pacnopuslie cucremer . -
Obmme nonstus. PasHosumHOCTH TPEXIIAPHUPHBIG:
cucteM. OcoGeHHOCTH pacuera TPEXIMAPHUPHEIX apOK 0
3aTSKKaMH. PanmonansHas ock apxy, [onstre g)égéfgyeTe 9 1 ) 3
TPEXIIAPHUPHBIX paM. SIApOBBIe MOMERTE] | HOPMailbHEIE |
Hanpsienus. CTaTu4ecku Heonpeae uMsIe apKH. , [
AnanuTiaeckuit pacuer ABYXIMAPHUPHEIX apoK: | L

OcHoBHBIe Teopemsi 06 YUPYTHX CHCTEMAX . | ; 3

Ionsrae o mumelino-nedopmupyemsx CHCTEMaX, -
OGo6mennste cuer i nepememenys, Ipranen
BOSMOXHBIX niepememnenuit. Pa6ora srermmmx i
BHYTPCHHMX CHJI CTEPKHEBOH CHCTEMEL Teopem:
B3aHMHOCTH paboT U nepeMelnenwit. Teopema o
B3AHMHOCTH €AMHAYHBIX PeaKIUil B CTATHICCKE :

N il e

,
s

| o y =
;:::_-r —':
fipse



HeONpenenumeIx cucreMax. Teopema o B3AHUMHOGTH
CAUHWYHBIX peaKuui U mepeMenenuii, e g

Mopa. Matpuynas (hopma BEMHCTIEHNS nepem‘eﬁi@"

meroxy Mopa. Onpenenenue nepeMeLeHnH cTep
CHCTEMBI OT H3MEHEHHA TeMIIepaTypsl, Onpemﬁfé‘ﬁ
NIEPEMCILCHIHI CHCTEMbI, BRI3BAHHOM 0CAIKOM qﬁﬂ'
Onpenenenne IEPEMELICHHUN (DU3HYCCKH HeTHIEH

CHCTEM,

OcoGennoctu pacuera cratuaecky HEoIpeieny
cucteM. OCHOBHAs MIeq MeTOma CHUL Kanonm
YPABHEHHS METO/IA CHJI. AJITOPHTM pacueTa cTa’
HeonmpenenuMeIxX cuctem. Onpesenenue nepemMel
CTATHYECKH HEONPENETUMBIX CHCTEMAX OT CHIIOE
BO3nieHcTBHA. Pacuet crataecky neon penesumi
IEHCTBHE TEMIIEPATYPH U 0calKy OHOop. '

Merton nepemernmenuii

5 o

Teme,
OJIUH pa3 KMHEMATHYECKH HEONpPEICIIIMOIL, CT;% 3

HEHb
3 i
KHHEeMaTH4YeCcKoi HEONPEOECIICHHOCTH CHCTCMEL. %’geme

Cymmocts merona. Onpenenenne YCHIIAH B CH

o T

YPaBHEHHS.

ek
(]

A

OcHoBE! yeToitunBocTH YIOPYTHX CHCTEM

Ocnopurte nonstus. Bujs pasroBecHs. OCHOBHEI 5
KPUTEPHH U METOJBI HCCIIEIOBAHHS yCTOMYnBOCTH 3’
YIPYTHX CHCTEM. Y CTONYHBOCTE CHCTEM C O,ZIHOTI_*"'_I;!.__‘ ?

CTENEHBIO CBOOOEL Y CToMIMBOCTE CTEPIKHA Ha'é‘isytx
IMapHEPHBIX onopax. Obimee ypasHeHHe ynpyro_i_i,«;giH_HHH

TIpA IPORONLHOM H3rHGe cTepyas. Kpurudeckue OHJIEI 3
AL CTEPXKHEH MOCTOSHHOTO CeYeHHS IIpH Pa3IHYHEBIX
SaKpCIUICHHAX HX KOHIOB. Y CTOHIHBOCTD OAHOIIPONETHEIX
CTOCK MEPEMEHHOTO ceueHHus. Pacuer cTroex IIEPEMERAOTO

CCICHHST MCTONOM KOHEYHBIX PasHOCTEH. Yero#ungrocTs

e

nockux pam. Ilocranoska samaun. CocranieHm
XapaKTEPHCTHYCCKOTO YPaBHEHHA. ‘

&

OcHOBEI AUHAMUKH CTeDXKHEBEIX CHCTEM

Juaamudeckue Harpysku u ux ocobesnocTy. C L
MHEPIHH, 3a1a4¥ ¥ METOIE IUHAMEKY COOpYKeHMUit; -
IonsTHeE 0 cTenensx ¢BOGOIBI CHCTEMEL CBO604_1§1’,{3'_'1¢~ 3
KOJIEOaH s CHCTEMBI C OfHOM CTEMEHEIO 03060ﬁ§12,. "*"‘;.
Bemyxnennsie kone6amms YUPYIAX CHCTEM C QHQH

CTCIIEHBIO CBOGOI[BI. KoseGanus CHUCTEMEI C HCCK




| | | [ ]

licTB MaTeprana

KoneGanuit. OpToroHanbHOCTh MIaBHELX ¢op
12 Pacuer xoncTpykumii ¢ yuetom mractiyecs
MCTOROM  IIPEAEITBHOTO PABHOBECHS

IMonsTe o pacuere B YOpYro#i - cranuu u
NPENCIBHOTO  paBHOBecHs. Ilomarue o

HaIpy3KaX H MCEXaHH3IMaX paspyIIcHud. 2 2 - 3
TIPENENEHOM PaBHOBECHMU:

KMHEMaTHYCCKas.

BCET'O 34 | 34 - | 58 |

4.2. Copep:ranne npakTauecKkuk |

[ Ne HaumenoBaume Tema npaxtuyecia K-Bo K-Bo
0/l | pasjena QHCIMILTMHED 49acoB | YacoB
CPC
cemectp ) o |
1 | MHoronponernsie AHau3 CTPYKTYpBI NAQCKNX cucTeM. Pacuer
CTaTHIECKH MHOTOIIPONIETHON CT K orpees Mot
onpenenuMele 6Nk | Ganky Ha NOCTOAHHYIO Ky . 6 6
[Toctpoenne muunii g peakiuii u
BHYTPEHHUX YCHIIHIA
i S —
2 | [Inockue depmsr Pacuer miockoit cra 1
dbepMBI Ha nocTosHHY 6 6
IMocrpoenne mumuit ¢
}7 CTEpXKHAX hepm. P
3 | PacnopHule crcreMsr | Pacuer TPEXMIApHHD 2 2 |
4 | Onpenenenne Onpenenenre nepene I B CTaTHYECKH W
nepeMenieHnit B onpenfnmslx CHCIEMAX ~ 0T  CHJIOBOTO 5 9
CTE€PKHEBEIX BO3JIEHCTBHS, TEMIIEPATYPHOTO
CHCTEMax BO3ZEHCTRHS. |
5 |Pacyer mpocreitmmx Onpenenenne nepememicumnii s CTaTHIECKH ]
CTaTHYECKH HEOIIPEeACITIMEIX OT CHJIOBOIO
HEONPEAETHMBIX BO3EHCTBUA. CTaTH4eCKH 4 4
CHCTEM 10 MeTOXy | HEeONPEeNETHMBIX - HA  JQelicTBHE
CHIL TEMIEPATYPHI M OC
6 | Merox nepememenuti | Pacger HJIOCKO METOJIOM 6 6 ‘,
nepemermenuid. PI'3, &= & _
7 | OcHoBt Pacuer e 5 CTaTUIECKH '
YCTOHYHBOCTH HEOIIPENCIMMBIX paM Ha, ¥ : 2 2
YIOPYTHX CHCTEM g
8 | OcHOBEI  nHHaMuKH Hunamugeckuit pacy : 3 3
CTEPXKHEBBIX CHCTEM :
9 | Pacuer xoHcTpyxumii | Pacuer CTEPIKHEBBIX %
C YHETOM | penensHoro paBHOBECH: 3 3
TTACTHYECKHX
CBOMCTB MaTepuana f
| BCErO: | 34 34 |




4.3. Copepxanue naﬁopﬁ;’ BPHBIX 3aHﬂTﬂi‘lf-.

JIabopatopusre 3ansTHS MO Kypcy y4eGHbIM

AHOM He IPelyCMOTpEHEL.

Feron

Se
A

>- ®OHJl OEHOYHBIX CPEJCTB /1151 EPOBEEHIS] TEKYIHErO

KOHTPOJISI YCIIEBAEM |
UTOI'AM OCBOEHMSI AUCHHATIIAHBL

OCTH, IPOMEKY TOYHOI ATTECTAIIH ITO

o

S.1. Ilepedensb KOHTPOILHbBIX BONPOCOB (THNOBRIX 3anaHMIT)

1

W r HawnmenoBanne
_ WO |  pasmena AMCUAILIHHEL ;
, ' Ipenver u sang
YPaBHEHHSA CTPOHT
Beenenne. O6pazosanme IEeHCTBUA CHIL B

CTCPXHEBBIX CHCTEM H
4HaJIN3 UX U3MECHIEMOCTH

HCLUTIHHDL. OCHOBHBIG paspemaronye |
ol Mexaunky. pramumm HE3aBHCHMOCTH |

Crenens  cBoGo, = TTuck. Hpunmuner  o6pasosamus |
HEHU3MEHSIEMBIX KX  cucreM. Crenens CBOGOBI |
coopyxenus. O6; AHHUC MHOTOIIPOJIETHBIX ©  CTATHYCCKH |

OIIPERENUMEIX Gai

MmuoronponeTsie
CTaTHYCCKH OIIPENeIIMEIE
Ganku

1
LJ
2

‘_ X. CTATHYECKH OIpENETUMBIX BANtoK Ha |
IIOCTOSIHHYIO Harpys3«y, Jlmaum paudams ONOPHBIX peakKiuil B |
Gankax. JInmum BEugEMS mnonepewHsx cmr M3THOAIOIIHX |
MOMCHTOB B Gafkéx. 3arpyxemnne THHEH BIusHMS ycHmmi |
HETIOBYIKHOMN HAIPY3KOH, |

N
3 ITnockue dhepmer

Hnockue depmer, OGume momsTus, Onpenenenne ycummit B |
CTEpXHAX (epM crocobom BbIpesaHus y3noB. Omnpenenenue |
younuit B CTEpXKHAX (iepM crocoGoM cevenwit. JTummm BJIMSTHUA
YCHIHI B c*repxcnii_fxf bepm. Pacuer ¢epm ma BHEY3JIOBYIO |
HAarpysky. B

]
4

P aCIIOPHEBIE CHCTEMBI

O6mue mnoHsITHS.. T—f'@?»HOBI/I,ZIHOCTH TPEXUIADHAPHEIX CHCTEM.
Ocoberroctn pacuera TPEXIIAPHAPHEIX apOK C 3aTSKKAMHU.
Pannoramsnas ock dpru. MousTae o pacdeTe TpeXUIapHHUPHEIX
paM. CTaTdvecKy - HeolpenemuMble apKuy. AHMHTH%CKHIZ'
PacHeT ABYXINAPHAPHEIX apOK.

OcHoBHEIE TeopeMbr 06
YIIPYTHX CHCTEMaX

Ionsrure o THHEAHO-HehOpMUpyeMEIX crcTeMax, O606mmerHbIE
CWIEL M nepeMelenHs: IIpHuimn BOIMOXHBIX TepeMermernuit,
PaGora premmux # BHyTpemmux cun CTEPXKHEBOK CHCTEMEL
Teopemsr 0 B3amMEoCTH pabor u mepememenuit. Teopema o |
BSAHMHOCTH  CHMRMWHMHBIX  peakumit B craTmyecky |
HEOIpEENMBIX cHCTeMaX. Teopema 0 B3aNMHOCTH e TMHHYHEX |
PeaKuni ¥ mepeMemeHT, |

Onpenenenne
6 TIepeEMeEIeHMH B
! CTEPIKHEBBIX CHCTEMaX

Marpuunas thopma. BErmcrenus NepEeMEMICHAN 10 MeTofy
Mopa. Onpenenenue JICPEMEIIEHNA CTEPIKHEBOH CHCTEMEBI OT |
H3MCHCHHS  TEMIIEPaTypEL Onpenenenue HepeMemeHHp“I|

CHCTEMEI,  BHI3BAH 0"  ocamkoit o110p. Onpez(eneHHe|

Hurterpaner Mopa. 'C}uo_cofim BBIHCICHAS MHTErpanoB Mopa.

|
Pacuer
7 HEOIPEeeTUMBIX

II0 METOAY CHJI

CTaTH4YeCKH
CHCTEM

—

nepeMemenni (PH3Maecky HeupeHEX CHCTEM.

OcoGennoctu PAacCHeTa. CTaTHYeCKH HEONPEAETMMBIX CHCTEM.

OcHopHas uxes Meroga cinn, Kanonmyeckue ypasuenms MeToza
5 gy o

cui. AJITODHIM pPacdiera CTaTHUecKH HEONPENETUMBIX CHCTEM. |

o



|

Meron nepementenmi

X
YICHOB KAaHOHIYE
croco0amy.

9 CMemannsii METox

YPaBHEHHS. S - _
OcHoBHEIe NOHATHH. B paBHOBeCH. OcHosnsle kputepuy u
METOMEI HCCIAEH0E ETOHYMBOCTH yIIPYTHX CHCTEM. |
I € OJHOM CTENEHBIO CBOGOEL |
TePAHS Ha ABYX IAPHHPHEIX omopax. Obmee |
YPABHCHHE yNIPYROR JIRANY TpH HPONOIBHOM H3rubE CTepxKHS, |
Kputnueckue cmmzxﬁz{ CTepXXHelH MOCTOSHHEOro CEUCHHS IpH
PasTHIHEIX 3aKPEBSIERESX HX KOHIOB. Y CTORIHBOCTE
ORHOTIPOJIETHBIX -CTGeM HEPEMEHHOTO CeYeHHS, Pacyer croex |
ICPEMEHHOr0 CeYeRHsl -MeTOIOM KOHEUHBIX pasHoCTEH. |
YerofanBocts IIJiQ:"K-k,LX pam. TTocranoska samaqn. Cocrapienne |
XapaKTePHCTHIECKOF @\ PABHEHNS, -
Huramyyeckue Happy SKM. M ux ocoGennocTn. Cuipt HHepHHHj
3agaum U MeTomEl BRHAMUKH coopyxenui. [TorsaTue o CTEIEHAX |
cBoOO B! CHCTeMBL CBOOOHEIE KONeGanms CHCTEMEI C OIHON
CTENEHBIO CBOGOB, ’

OcHoBEI  ycTolumBOCTH
YIIPYTHX CHCTEM

10

BEIHY X NeHHbIe Kone6anus YIIPYTUX CHCTEM
C ONHOH CTeneHr®  cROGOIEL. Konebanns cucremmr ¢ |
HECKONEKAMH  CTEHEnsiMu cBoGozsl.  Tmasrere  dopmsr |
' CBOOOAHBIX  KoMEBAHHIE: OpTOroRaTEHOCTE TMABHBIX  (hopm

KonebaHui, gl & |
| Pacter KoHCTpYKImH o Ilounstae o pacuete B Yupyrow cramum w0 MeTomy |

yHETOM IVIACTUYECKHX | IPENENBHOTO paBrOBeCH. ITorsTHE O IPENENbHEIX Harpy3Kax u (

OcHOREI JUHAMUKH
CTEPIKHEBBIX CHCTEM

L1l

-

12 | cBoticTs MaTepyana | MexaHH3Max paspyiiiesns. Teopenmpl o TIPENCIBHOM PaBHOBECHH:
MCTONOM  HPEeNeNBHOTO | CTATHYeCKas | ki HEMATH eCKas. ||
1 | paBHOBeCHS 3

-— |

5.2. Ilepedens Tem KYPCOBBIX HpOEKTOB, KypcoBLIX paGor,
HX KpaTkoe coxepiasine u 06nem

5t I
=

KypcoBrie mpoexsr mo Kypcy yueOHBIM IUIaHOM He IIPeAYCMOTpPEHHL.

5.3. Ilepeuens HHAMBHIYAALHBIX J0MALIHHX 3aJaHUH,
PaceTHO-rpadUYEERUX 3a1anuii
B nsartom CeMecTpe npenycMoTpero OJIHO .'pgtCHeTHo-rpaci)_queCKoe 3aJlaHue, B
COCTaB KOTOPOTO BXOIAT JBE 334K .  \
1. «Pacder crarmyeckn onpeneﬂmbig. { TIIocKoit (ﬁepMm»: OCBOEHHE
dHATUTHIECKHX METOZOB pacyera depM Ha TIOCTOSHEYIO U TIOIBHXXKHYO HArpy3KH,



E o

2. «Pacuer cratudecky HeonpeaenrmMoi pamei Mem,uom HepeMeméi?_mﬁ»: Heo0X0auMO
YCBOHTD HJIEI0 METO/A NepeMeLIeHHtil, CMBICIIA-0C OBHOMH CI/ICTGMEI;"__’ifI" IpaBUIIa
OIIPENICTICHHUA CTEIIEH! YITIOBOH M MHHEIHHON HORBHKHOCTH paMBl. Hpu pemennn 3agayq
GonbIIOE 3HAYEHHE UMeeT NPOBEPKa HAHNEeHHBIX ! ICHUHN KO3(DPUIHUEHTOB 1
CBOOOJIHEIX YICHOB. A KHHEMATHIECKAS IIPOBER quaTenLHoﬁ;;amopm MOMEHTOB
3aCTaBIgeT OOpPaTUTHCS K METOLY CHIIL. X

K

KonTponeusie pabots mo Kypey y4eOHEIM fiialoM He IPEAYCMOTPEHBL.

A B F- S

6. OCHOBHASI M JOTOJIHATEMBHAS TATEPATYPA

6.1. ITepevens ocHOBHO
HO

1. Kpusomanxo C.H. CrpoutensHas Mexa
rpadudeckne paGoTe): yuebH. mocobue st 6a
391c. ‘ 2
2. JlapxoB A.B., Hlanommuxos H.H. C"Eigcii&rreﬂ bHas MexaHWkKa: ydeb. — M.:
Beicinas mkona, 2010. — 656¢. B %2
3. Anoxun H.H. CTpourensHas Mexanuka B HpAMEpaXx 1 3a1a9aX; y4eOH.
mocobwue. U 1 . Cratuueckn OIIpeACIHIMEIE cncrex&iﬂ{.’? — M.: U3n-Bo ACB, 2007. — 334c.
4.Anoxun H.H. Crpourensnas Mexanuxa B '-n__p"m\'e[epax ¥ 3a1a9ax. : yaeOm.
rmocobue. U 2. Craruyeckn HEOIIPEeNIeTIMMBIE CHCTEMbI, — M. : Mzn-so ACB, 2007. -
464c. &

5. 10pseB A.T., Cmonsro H.A., SIxosnes O.A. ( TPOHTEJILHAS MEXAHUKA: y4e0H.
mocobue. — M.: u3g-o ACB, Benropog: I/Isn-BonB;? 'V, 2007. -151c.

6. Opres AT, Cmomsiro H.A., Ceprrx WP, flkoenes O.A. CrponTensHas
MeXaHHKa: yuebHoe nocobue, — benropon; H31{-:BQ=~I TV, 2015. - 187c.
https://elib.bstu.ru/Reader/Book/20151072 HPB81995700000655066 )

6.2. Ilepeuens a0 MOJIHHTEABHOMH JINTEPATYPhi

1. Jleontses H.H., CoGomes JH., AMOEOB A.A. OchoBsi CTPOMTENBHOM
MCEXAHUKH CTEPKHEBBIX CHeTeM. — M.: Usii-ga ACB, 1996. —512c¢.

2. Kneiin I' K. PykoBoneTso K MPaKTHYECKUM 3aHSTHAM 110 KYPCY CTPOHTENBHOI
MexaHuKH (CTaThKa CTepXHeBBIX crcTem). /Kiteld I K., Jleoutsen H, H. u ap. -M. :
Beicmmas mxomna, 1980, — 384c, s

3.Ianomrukos H.H., Kpucramncinii: PIE., HapkoB A.B. Crpourensnas
Mexanunka: yue6. — CII6.: Jlans, 2012. g
https://e.lanbook.com/reader/book/4876/42




6.3. ITepeyenn unr i YpcoB

BI'TY um. B.I'. Illyxoza.
OBasi 3JIEKTPOHHAS GHOIHOTeKa

1. http://ntb.bstu.ru — Dnexrponnas Gu6h
2. http://lib.misis.ru/elbib.htm] — ITo
MUCuC.

7. MATEPHAJIBHO-TEXHUYEC ®OPMALMOHHOE

OBECIIE

M mpoBemeHMs  mekmMOHHBIX  u UECKUX  3aHATHH  Tpebyercs:
KOMITBIOTEPHBIH Ki1acC, OCHAMEHHBII MYJIbTH-B} €KTOPOM.

Ilporpammuoe o6ecreyenue Kypca: va «RAMA» ns onpesenerus
BHYTPEHHUX YCHJIHH W TE€peMemeHMi B 3e - IUTOCKKX CTEPIKHEBBIX CHCTEM,
IporpamMma «Sopr_mat» npu pacuera paMm Ha y: BOCTB.
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8. YTBEPXKJIEHUE PABOYEN IMPOI'PAMMUBI

YTBepx/enune paboueit IIPOrpaMMBel 6e3 U3MEHEHM
Pabouas nporpamMma Ges usmerenuii yrBepxkneHa Ha 2016 /2017 yueGupIii To.
[TpoToxon Ne 1 3acenanus Kadenpsl o ceHTsI0ps 2016 r.

3aBenyromuii kadenpoit = Hertsps A H.

Hupexrop uxcruryra /,// %4/7 VYBapos B.A.
/ /




8. YTBEPXKAEHWE PABOYEM IPOT PAMMBI

YTBepkaenue paGoueit IIpOrpamMMBl 63 U3MeHeHHi

Paboyas nporpamma Ge3 m3menenuis yrBepxaeHa Ha 2017 / 2018 y4ebHsIit rog.
Ipotoxon Ne 2 3acenanus Kadeapsr ox «Fl»asrycra 2017 r.,

3aBemyromuit kadenpoit _\///Z} Hertsps A H.
A AL
Hupexrop uncTHTYTA Y /7 / kj VYBapos B.A.

A,



8. YTBEPXKJAEHWUE PABOYEI ITPOI PAMMBI

YTBepxnenue paGoueii IIpOrpaMMel 6e3 u3MeHen Uit
Pa6ouas nporpamma 6e3 U3MEHEHUH yTBep)xaeHa Ha 2018 / 2019 Y4eOHEI# rox.

IIpoToxon Ne 14 3acenanus Ka(be/;rpm‘o_;r «2» u a1 2018 1,
3aBenyromuii kadenpoii ( t/ﬁ;f Hertspr A H.

2

HvpexTop nHcTHTYTA VYBapos B.A.




8. YTBEPXKJIAEHUE PABOYEHN ITPOI'PAMMBI

Vr1BepxkaeHue paboueii nporpaMmsel 63 U3MEHEHHI
Pa6ouas nporpamma Ge3 usMeHeHHi yrBepxkaeHa Ha 2019 /2020 y4eGHbIit rom.
[Ipotokon Ne 13 3acenanus kadenps ot «11» utons 2019 1.

3aBeayrommii kadenpoi ' Jlertsaps A.H.

p
7c/

JupexkTop HHCTUTYTa 17 YBapos B.A.




8. YTBEPXKJIEHUE PABOUYEH MIPOT'PAMMBbI

VYTBepxkaenue paboueit nporpaMMmbl 0€3 U3MEHEHUH.
Pabouas mporpamma 6e3 usmeHenuit yreepxaeHa va 2020/2021 y4ueOHbIi ToI.

[Iporokon Ne 14 3acenanus xkadenpst oT «22» mas 2020 r.

-~ ’ /
-+
A

3aBenytomuii kadeapoit Y/ .%/4 A.H. [lertsipn
[
JIupeKTop UHCTUTYTA YL' // / / B.A. YBapos

/ "
L// ki ,//



8. YTBEPXKJIEHUE PABOUYEH MIPOT'PAMMBbI

VYTBepxkaenue paboueit nporpaMMmbl 0€3 U3MEHEHUH.
Pabouas nporpamma 6e3 usmenenuit yreepxaeHa Ha 2021/2022 yueOHsblii ro.

[Iporokon Ne 14 3acenanust kadenpst oT «17» mas 2021 r.

-~ ’ /
-+
A

3aBenytomuii kadeapoit Y/ .%/4 A.H. [lertsipn
[
JIupeKTop UHCTUTYTA YL' // / / B.A. YBapos

/ "
L// ki ,//
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AUCHHIUIMHEL (BKIEOYas MEpeteHb y4ebHo-MeTo1He
PaboThI 06YYAFOMHUXCS IO AUCHUIIIHHEE), :

(byﬁnaMeHTaJ;LHLIM AVCLUIITMHAM
T TpaBieHns “«CTPOMTENECTROY K
ABJICTCA ORHOH M3 OCHOBOTIONATAIOMX Te: HUHECKHX IHCLUIINH, hOPMUPYIOMIIX
MBIILICHNe HEkeHepa. B mponecce usydenms: KY[PCR' CTY[IeHT TIONy4aeT OCHOBHEIE
IIPE/CTABICHHS O METOHaX pacdera COOPYKEHUMI i 0 IaBHEIX TpeOOBaHUAX K
KOHCTPYKIIMH- HAAEXKHOCTh M 3KOHOMMYHOCTE. Paspertienne atoro Bompoca sBisercs
BaXKHEHIIINM SIEMEHTOM Hay4qHOM METOIHKH, QO0yCIABNHIBAIOIIE PAasBATHE MeXaHHKH
AeOPMHPYEMOro TBEPIOTO Telia- HAYKH O IPOYHOCTH, KECTKOCTH U YCTOMYHBOCTH.
OcBoenne mucummmMHEL - 3T0 JEKIMOHHEIS; sHPAKTHIECKHE 3aHSTHS. Ilpu stom
BaXHOC 3HAYCHHC HMMEET CaMOCTOATElNbHAs pabora- crynentos. KoHTpons 3Hanumii

CTYNEHTOB- TEKYIIMHA M HUTOrOBLIH. Texymuit kamﬁons 3HAHHMH NPOBOJUTCSH B bopme
KOJIZIOKBHYMOB, BEIIIOJIHEHUS pacquHo-rpangﬁébmx pabor W WX 3ammTHl B
IHCBMEHHOK W ycTHOH ¢opme. HMrorom ps QbTaTa SIBILAETCH IPOMEXYTOYHAs
aTrecTaumsa. PopMaMH HTOTOBOIO KOHTPOJISl SIBIAIOTCS MHCHMEHHbIH 9K3aM€H H
AuQdepeHIMPOBaHHE 3aYerT, S hp &

Pacnipenenenne marepuana mucrmmmne: IO TeMaM COMEPIKUTCA B NAHHOMN paboueii
TIporpaMMe, KOTopasi OTIpeAeNseT COnepIKaHIE Kypea,

Ilo kaxmoMy W3 BEIIenepeuymCcIEHHEX pé@g@g_g}a IIPEYCMOTPEHB! IIPAKTHYECKHE
3aHATHS, YTO IO3BOJIAET JIydIle YCBOUTE MaTepHas,

Paspaboraner merommueckue YKa3aHHSA [ CTYIEHTOB IO CaMOCTOATENbHOMY
U3YIEHUIO NACIUIIIMHEBL «CTPOUTENbHAS MeXaHUKa: ydgebHoe rocobue» - IOprer AT,
Cmonsro HA., Ceprix WLP., SIkoenes O.A.

Ha ocroBanuu nporpammsr Y4eOHOM NTOCOGUY H3T0XKEHEI OCHOBHEIE TIPUHIATIEL 1
METOABI CTPOUTEILHON MeXaHHKH NIPUMEHNTEALHO K aHamu3y ¥ IPOEKTHPOBAHHUIO
HH)XCHCPHBIX KOHCTPYKITHH, H3JIOXKEH TEOPETHYECKIIT MaTepuajl, COIPOBOKIACMBI
METOMIECKHIMH NPHUMEPAMH PeINeHNs IPHKNAAHBIX 3ama4. Hammaue IIPAKTUKYMOB
IIO3BOJIACT CTYACHTAaM B JOCTATOYHOM OOBEMeE 'Q%;@QQTO;{T&ILHO OCBOUTH IMCLHILIHHY,
PasBHUThL HAaBBIKKM MPAKTHYECKHX PACUETOB, UMy CIIOCOBCTBYIOT pa3paboTaHHBIE TECTHI
AV IIOBTOPEHHSA M TECTBI KOHTPOJIHPYIOILHE. . .B mocobum mocne xaxmoro pasmeina
TIPABENICHBI BOIPOCH! NIl CAMOKOHTPOJIS, NpeNCTaBIeHE BAPHAHTEI HHIVBUAYIILHEIX
3aJaHMH I KQXKIO0T0 CTYNEHTA U METOIMYECKHE YIA3AHIS K MX BEIIOIHEHMUIO, Bcee 310
TIO3BOJIACT CTYACHTAM CaMOCTOATENBHO B JAHHOM 00BEMe OCBOMTE JMCIUILTHHY.
Camocrosrenshas paGota sBasercs IIaBHBIM, © yCIOBHeM YCHELIHOIO OCBOEHHUS
U3yJaeMol y4eOHOM JUCHUIUIMHEI W dopmupyer BBICOKOIIPO(ECCHOHAILHOTO
CIIelHalInCTa. e S

B yuebHmKax m yueGHBIX nocobusx, nmpencs E‘B;ﬂeifomx B CIIUCKE pEeKOMEHIyeMoit
JTUTEPATYPHI CONEPIKATCA BOZMOXKHEIE OTBETHI Ha HOCTABICHHbIE BONIPOCEl. M3yyenne
K&XJIOH TeMBI ClIeflyeT 3aBepIaTh BBITIOJIHEHUEM Tif KTHYECKHX 3aaHuM, OTBETAMH Ha
TCCTEI, peLICHUEM 3a/1a4, CONEPXKAIUHXCSI B COOTR TBYIOILIHX paszienax y4yeOHWKOB U
Yy4eOHBIX mMOCO6Mil o Kypcy «C’I‘pOHTE;E i Mexamuka». Jlis  obecmedenus
CHCTEMATHIECKOTO KOHTPOJIS Han NPOLICCCOM - YCBOCHHMs TeM Kypca cClefyer




&
TOMB3OBATECA  NEPEYHEM KOHIPONBHBIX BOIIf B I TPOBEPKH 3HaHWH Mo
AUCIUIUTMHE, CONCPXAIMXCA B ydaeGHOM ' riocobhm. ECJII/If“HpI/I OTBETaX Ha
chopMynupoBaHHEIE B mepeune BOTIPOCHI ' BOSHHKAKT 3aTPYNHEHHS, HEOOXOTIMO
OYEPE/IHOM pa3s BEPHYTHCS K H3YUeHHIO coofB_e Fy et TeMLI;éJmﬁo obpaTuThcs 3a
KOHCYIbTallHeH K MpernonaBaTeio. g 1.3

Yenemnoe ocsoenue nagnoro Kypca BOSMOKHO JIALIE TIPH CHCTEMATHYECKO]

pabore, Tpebyromeii riry6oxoro OCMBIC/ICHUS HAIOBTOPEHIIA NPOAEHHOTO MaTepHaiia.

Pasgen 1. Breaenne. OGpasoBanne: )
H3MEHSEMOCTH i

OTa TeMa 3aKiIajbIBaeT OCHOBY I H3yH
AQCTCA NOHATHE O Kypce «CTpouTenpHas e
OOINCHHKEHEPHBIMY  HCIIHIITHHAMEL, IpuBox
PasBUTHSA M3yJaeMoOH OUCLIATUIMHEL 3aTeM paccmia
OCOGEHHOCTH, HArpyskKu u BO3LEHCTBUA, pacye
NIPYHIMIT HE3aBHCUMOCTH [efiCTBHS G, g |

PaccmatpuBaercs kunemarmaeckuis aHATH3 COOPYSKEHMUI], TPUHITAIEL 06pa3zoBaHs
HEU3MCHIEMBIX CHCTEM, OTIPE/ENICHHE YuCia cTelienel cBo6osI COOPYXKEHHIH, a TaKxke
TIOHATHE O MTHOBEHHO-U3MEHAEMBIX CHCTEMAX. | &

Tepmunvr u nonsmus: cxema coopyxceﬁ“px}:r’,; PHHLINN He3aBHCHMOCTH nercTBrs

CHL, KUHEMATHYECKHH aHATA3, TUCK, MIADHUD, CTeleHh CBOGOTHI,

'CPKHEBLIX CHOTEM M AHAIH3 X

IMKa» U €ro CBA3H C ApYTUMHU
st KpaTKHil HCTOpHYecKwyii OUYepK
MBAIOTCS BUIBI COOPYXEHMH 1 1x
€ CXeMEI PCANILHBIX COOPYKEHMI,

Paznen 2. Muoronposernnie CTAaTHYECKH L()’-ﬁi.l;}.enennMue Oanku

B nmamHOM paspene PaccMaTpUBACTCs  BACHET MHOTONPOJETHBIX CTATHYECKH
OmpenenuMEIX 0Ganok Ha HETIOABMXKHYIO H nom%%ji}ﬁyro Harpysku. Jlaercs monstie o
TMHHSAX BISHHS, CTI0CO6aX HX TIOCTPOSHHS. 3

Tepmunvt u nowsmus: muHHS BIIMSIHUS, . 1}
Harpyska. i

OHBLOKHAS Harpyska, HEIOJBHKHAs

Pasznen 3. Pacuer mirocknx depm 5

B npanrOM pazpene JaroTca  obime noz-rmm 0 depmax. Ux KiIaccudukanus.
PaccmarpuBaercss pacuer miockux CTaTqucKﬁ QHPENeTNMEIX hepM Ha HemonBmXKHYyIO
(MeTon cedenmit u MeTox BBIPE3aHUs Y3JI0B) U noﬂBWKHon Harpysku (JIMHUM BIUSHUS).
Tepmunvr u nonamus: depma, muHEN Bﬂlmﬂ;_égg;‘MeTOJl CEUCHUM, METOJ BEIpEe3aHNUs
Y3JI0B. =1

Paznen 4. Pacnopusie cncremn:
B nmamHOM pasnene parorca  obmmme
PaccmarpuBaerca  pacyer TPEXINApHUPHEIX &
HONBIXHYIO Harpy3kh. 3aTparuBaercs BOTIPOC,
Hanpsoxenusx. Ilpusoaures pacuer ABYXINapHU,
Tepmunvr u nonsmus: pacmopHas cucTemas -
KOHTYp. § &

A

Paspen 5. OcnoBnnie TeOpeMEI 00 ynpyrs eieremax
Harorcst nonstis 06 00061IeHHRIX CHTax M IEpeMellieHusX, 0 AeflCTBHTEIbHON 1

BOSMOXXHO# paboTax. UByuarorcs ocHOBHELE TEOP@MbE CTPOUTENEHOM MEXAHUKTI,
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Tepmunvr u nousmus: teopems: Bettu, MakeBaima, nse TeopeMbl Panes.

Paspen 6. Onpegenenne nepeMellensii B CTaTHYECKH onpeaeJTuMBbIX
CTEeP:KHEBBIX CHCTEMAaX ey

Hpusenens! urTerpans: Mopa u criocolsl WX Bbluucienus. Taxke PaccMOTpPEHBI
MEPEMEINEHHA CTEPIKHEBBIX CHCTEM OT TeMMEPAlypHOro BO3zeiicTBHS, OCaIKH OIop,
busnyecky HeNMHEHHEIX CHCTEM 1 B MaTpHYHOK (hOpMeE.

Tepmunor  u  nowamus: HHTETpaisl Mopa MaTpHiibl, PaBHOMEDHBIH U
HePaBHOMEPHBIN HAaTPEBEI. e 3

; 3’
o 5,

e ,

Pazpen 7. Meton cui S e ;

B namHOM pasmerne marorcs ocoGemHocTi patMeTa craTHIecku HEOTIpeETIMBIX
CHCTeM. PaccMaTpuBaeTcss OCHOBHAS CHCTEMa, M OCHOBHEIE HEU3BECTHEIE, CHCTEMA
KAHOHMMECKUX ypaBHEHWH, ONpe/ielieHHe enMHUUHBIX KO3DHINEHTOR U cBOGONHEIX
*UICHOB, TIOCTPOCHHE JITFOP H3rAGAIONINX MOMEHTOB, MOTIEPEUHbIX H MPOJOIBHBIX CHIL
Take ynensercs BHEManme OCOOEHHOCTAM' ~ pacdeTa  3aMKHYTBIX — CHCTeM,
PacrosOXeHHbIX B TPYHTe. N &

Tepmunor u  nousmus: METOA CHJI, EHHHHYUHas SNiOpa, Fpy3oBas JIIrOpa,
KaHOHWHECKNE ypaBHEHNA, KOOQUUMEHTE! KAaHORHHECKIX ypaRHEHWH, SIIOpa.

Paspnen 8. Merton nepeMeneHuii
B nawHOM pasmene naetca CYIHOCTH - Me e [IepeMEICHUN, KaK OHHOI'0 U3
CIocoOOB pacyera CTaTHYECKH HEOIpe ASTHMBIX. féi:c‘.‘c'reM. PaccmarpuBaercs monstue o
CTENEHH KHHEMATHYECKOMH HEONPEAEIMMOCTH, ' KW CMOCOOBI IOCTPOEHHS OCHOBHOI
CHCTEMBI; KAaHOHHYECKHE YpaBHEHWS WU Me’rc_iﬁ OTpeneeHns Ko3()PUIUEHTOB

3

i i
CBO6OI[HBIX 4JIEHOB B HUX; IIOCTpOCHUE SIOpP. ﬁngGaIOIHHX MOMEHTOB, TNOIIEPEYHBIX U

e

IPONONBHEIX cui. [laeTca  ompegeneHue Hepenveuennii ot TEMIIepPaTypHOro
BO3/efCTBHS. X

Tepmunor u nousmus: nuHeitHoe nepemetgrgﬂiie, 'YITIOBOE INEpeMeNeHne, METO]
IIEPEMEINECHNH, eIMHIIHAs SII0pa, IPy30Bas 3MOPa, KOdDDUIMEHTE KAHOHHYECKIX
YPaBHEHUH, TeOpeMa O B3aMMHOCTH peakumi,

Pazpen 9. Cmemanuprit METONX ;

B pasnene naetcs cymmocts METOMa, CHCTEMA VPaBHEHHH ¥ CIIOCOGEI OIIpeeeHus
KO3 GHIHUEHTOB ¥ CBOGOAHDIX WICHOB, : h ;

Tepmunvt u nowsamus: cMelIaHHBIH METOM: Marpuia KECTKOCTH-TIOIATIIHBOCTH,
TeOpEMa O B3aMHOCTHU Peakluii U IepeMeleHi,

Paznen 10. OcroBer yeroiiansocrn ynpyr X cncrem

B pasnene paccmarpuBarorcs OCHOBHLIE';%riQ;f‘z@HsL 00 ycToifumBocTH paBHOBeCHS,
KPUTEPHH OIIpeNe/IeHUs YCTOHYHBOCTH ynpyri&x? CHETEM ¥ OCHOBHBIE METOIHI pacyeta
Ha yCTOUYMBOCTB CTOEK H PaM. By 1

Tepmunol u nousmus: ycToiunBocTs, CTEeHEHB

B0GONBI, KpUTEpHI yCTORIHBOCTH

Pasgen 11. OcnoBrl JuHAMUKH cTepmliég cHcTeM
HaHo moHATHE © IUHAMHYECKHX Harpysxax *u
CBOOOBI CHCTEMEL. PaccMoTpens! koneGanust cuerenm




CTEPXXHEBOM CHCTEMBI :
Tepmunor u  nousmus: Kpyrosasi 4acTor: IHBIX  KON€banwuii, aMIUIUTy 1A
KoslebaHuit, BekoBoe YPaBHEHHe, onpeaesuTes ¥

5

e

5 5
M  IJIACTHYECKHX CBOMCTB
B

£

Pazgen 12. Pacuer KOHCTPYKUMii
MaTepHaJa 3
JIaHEI OCHOBHbIE MOHsATHS MeTona npesienb Pagrosecys, _}Haenena AHarpaMma
Hpannrns. Tpusenens pacyers: HepaspesH ' PAaCHET pam ¢ HCroNb30BaHHeM
IBYX TEOpeM. ¥
Tepmunor u nonamus: macTrgecKkui LIapHH
IPECNBHBINA N3rHOAIONIHiT MOMEHT.,
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