MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHMS POCCUMCKOU ®EJEPALINNA
denepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTEeIbHOE YUPEKICHUE
BBICIIETr0 00pa30BaHUs
«TONBATTUHCKUHI IOCYIaApCTBEHHBIN YHUBEPCUTET

51.0.15.02 [IOKYMEHT MOAMVCAH
“Tanoexe oucyuniurel) SMEKTPOHHOV NOAMVCHIO

CepTucbukat: 0104768F0047AFD1BE454E686E7F34DD2B
Bnapeneu: CenueaHos AnekcaHap Cepreesny
DeictButenen: ¢ 08.11.2022 go 08.11.2023

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Mexanuka. ConpoTuB/eHHe MAaTEPHAJIOB

(HaumeHosanue OUCYUNTUHDBL)

10 HalIpaBJICHUTIO NOATOTOBKHU
13.03.03 DHepreTrueckoe MalllnHOCTPOEHHE

HaNpaBJIEHHOCTH (MTPOpUIIb)
DHepreTUYecKre yCTaHOBKH TPAHCIIOPTHBIX CPECTB U MaJIOW SHEPTETUKU

dopma 00ydeHus: OUHAs
I'om mabopa: 2023
O6mas Tpynoemkocts: 7 3E

Pacnpeneﬂeﬂue JaC0B JUCHUILIMHBI 110 CeMeCTPpaM

CemecTp 3

dopmMa KOHTPOJIA | DK3aMEH Hroro
Bua 3ansTuii
Jlexuun 32 32
JlaGopaTopHsbie 18 18
IIpakTnueckue 64 64
PykxoBOACTBO: KypcoBble paboThl (poektsl) / PI'P — -
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonrakrtHas pabora 114,35 114,35
CamocTosiTenpHas paboTa 102 102
KoHnTponb 35,65 35,65
Hroro 252 252




Pabouyto mporpamMmy coctaBui(u):
JIOLIEHT, KaHAU/1aT TEXHUYECKUX HayK, PazyBaeB A.A.

(Oondncrnocmo, yuenoe 36anue, cmenensb, Qamunus 1.0.)

(Oonncnocmo, yuenoe 36anue, cmenensb, Qamunus 1.0.)

PenensupoBanue pabodeil mporpaMMbl TUCIMITIHHBIL:
OtcyTtcTBYET

Penensent

(Oonncnocmo, yuenoe 36anue, cmenensb, Qamunus 1.0.)

Pabouas mporpamMmma quCHMILTUHBI cocTaBiieHa Ha ocHoBaHuU @I'OC BO u yuebHOrO miana

HaIlpaBJICHUA ITOATOTOBKH

13.03.03 DHepreTrueckoe MalllnHOCTPOEHHE

Cpok aeiicTBus padoueil mporpaMmMbl IHCHMILIMHBI 10 «31» aBrycra 2027 r.

COT'JTACOBAHO

3aBenyroumii kadeapoit
«DHEPreTUUeCcKre MAITHHbBI U CUCTEMBI YIIPaBICHUS

«

» 20 T. JI.A. IlaBnoB

(noonucy) (HU.0. Damunus)

YTBEPXJIEHO

Ha 3aceganuu kadenpsi
«HaHnoTexHoNIOTHH, MaTEepUATOBEICHUE H MEXaAHUKA)

(mporokon 3acenanus Ne 2 ot « 31 » aBrycra 2022 r.).



1. llesab ocBoOeHMsI AUCUUTJIMHBI

[lenb OCBOEGHMS AMCHUIUIMHBI — HAay4uTh Oynymux OakajaBpOB INPaBHIBHO BHIOMpPATh
KOHCTPYKLIMOHHBIE MaTepualbl U KOHCTPYKTHBHBIE (POPMBI, 00€CIeunBaTh BBICOKHE IMTOKA3aTENN
HA/IeKHOCTH, JIOJITOBEYHOCTH M  OE30MacCHOCTH HANPSHKCHHBIX KOHCTPYKIMH W y3JI0B
o0opyoBaHus, co3AaBaTh Y3PPEKTUBHBIC U IKOHOMUYHBIE KOHCTPYKIUH.

2. Mecto nucunminnsl B ctpykrype OIIOIT BO

Jannas aucuuiuinHa (y4eOHBIM Kypc) OTHOCHUTCS K OJOKY «JIucIMITIMHBI (MOJYIH)»
(Obs3aTenpHas 4acTh).

JIuctMmiMHel M MPAKTUKH, HAa OCBOCHHM KOTOPBIX OasWpyeTcs JJaHHAs AUCIUILIINHA:
«BpIcmag mateMatuka», «Puszuka», «Mexanuka. TeopeTnyeckass MEXaHUKA.

JIMCIIMIITMHBL U IPAKTHUKY, JUUISI KOTOPBIX OCBOCHHE JAHHOW JUCHIUILIMHBI HEOOXOIMMO KaK
npenwectyronee: «Mexanuka. Teopus MeXxaHM3MOB U MalMH», «MexaHuka. /lerann MamuH U
OCHOBBI KOHCTPYUPOBAHUSI.

3. IInanupyemble pe3yJbTaThl 00y4eHH

dDopmupyeMble H
KOHTPOJIMpyeMble
KOMIIETEeHI[MH
(KOJ1 1 HAUMEHOBAHME)

NHaukaTopsbl J0CTHKEHUS
KOMIIeTEeHI NI
(ko1 ¥ HAaUMEHOBAHME)

IInanupyemble pe3yJbTaThl
00yueHust

OIIK-2. Cniocoben OIIK-2.1 AnroputmusupyeT | 3HaTh: AITOPUTMBI pacueTa TUIIOBBIX

pa3pabaTbIBaTh pELIEeHNE 3aJa4l U Peau3yeT | AIEMEHTOB KOHCTPYKIIMI Ha
AJIITOPUTMBI U €r0 C IIOMOIIBIO IIPOYHOCTB, )KECTKOCTDH U
KOMIIBIOTEpPHBIE IIPOrPaMMHBIX CPEJCTB YCTOHYHMBOCTh

IIPOrpaMMBl, IPUTOTHBIE
JUTSL IIPAKTUYECKOTO
IIPUMEHEHUs

YMeTh: IPUMEHSATH AITOPUTMBI
pacuera B COOTBETCTBUU C
MMOCTaBJICHHOM 3aauci,
AHAJIM3UPOBATH IMOJTYYECHHBIE
pe3yJIbTaThl

Bnanets: anropurmamMu pacuera Ha
MPOYHOCTb, KECTKOCTh U
YCTOMYMBOCTD IPU PELICHUU
WHKCHEPHBIX 3a7a4

OIIK-5. Cnocoben
paCC‘-II/ITLIBaTB 3JICMCHTBI
SHGPFCTH‘IGCKI/IX MallliH
U YCTAaHOBOK C yYETOM
CBOMCTB
KOHCTPYKLHMOHHBIX
MaTepHaJIoB,
ANHAMHUYCCKUX U
TCIIJIOBBIX HarpysoK

OIIK-5.1 JlemoHCTpUpYET
3HaHUe obnactei
IIPUMEHEHHUs1, CBOWCTB,
XapaKTepUCTUK U METO/I0B
UCCIIEIOBAaHHS
KOHCTPYKIIMOHHBIX
MaTepHasioB, BEIOMpaeT
KOHCTPYKIIMOHHBIE

MaTcepurajibl B COOTBETCTBUU C

TpeOyeMbIMU
XapaKTePUCTUKAMU JIJIS
HCIIOJIE30BaHKS B 00JIaCTH
npodeccrnoHaIbHOM
JEATEIIBHOCTH

3HaTh: MEXaHUYECKHUE
XapaKTePUCTHKU MATEPUAIOB U
COcO0BI UX OIpEICICHUs

YMeTh: onpeaensiTe MEXaHNYECKUE
XapaKTEePUCTHKH MaTEPUAIOB

BnaneTs: HaBbIKaMu ONpECIICHUS
MEXaHUYECKUX XapaKTEPUCTUK
MaTepHaJIOB




dDopmupyeMble H
KOHTPOJINpyeMble
KOMIIeTeHIIUH
(koA 1 HAMMEHOBaHUE)

NHaukaTopsbl J0CTHKEHUS
KOMIIeTEeHI NI
(Ko ¥ HAaUMEHOBAHME)

I[Inanupyemble pe3yJbTaThl
00yueHust

OIIK-5.3 Beimomnuser
pacyeTsl Ha IIPOYHOCTh
IIPOCTBIX KOHCTPYKIUHI

3HaTh: OCHOBHBIE 3aKOHOMEPHOCTHU
[IOBEJCHUS TBEPABIX TEJI MO
Harpy3Kou, METO/bI OIIPENCIICHUS
BHYTPCHHUX YCUJIUHI U HAIPSDKCHUM B
JJIEMEHTaX KOHCTPYKLHUN IIpU
Pa3JIMYHBIX BUAX HAIPYKEHUS

YMeTh: OIpeAeIATh palliOHaIbHbIC
pa3Mephl U OLICHUBATh TEXHUYECKOE
COCTOSIHME THUIIOBBIX 3JIEMEHTOB
KOHCTPYKLHUH IIPU PA3IMYHBIX BUAAX
Harpy»KeHus

Bnaners: HaBbIKAMH BBITIOTHEHUS
IPOEKTUPOBOYHOIO U IIPOBEPOYHOIO
pacuera




4. CTpyKTYypa ¥ coepKaHHue TUCHUILINHBI

DopMBbI TEKYLLET0

M Bun . KOHTPOJIA
01yJIb . HaumeHoBaHue TeM 3aHATHH
yueOHoit N Cemectp | O0beM, u.| banabl | UHTepakTuB, 4.| (HanMMeHOBaHHMe
(pa3nen) (y4eOHoii paboThI)
padoThI OLICHOYHOI' 0
cpeacTna)
Bsenenue. Meron ceuenuii. Iloctpoenue BOIDOCH K SK3aMeH
Monyns 1 |Jlek 1 sntop BC® npu pacTsykeHUn-ckaTuu u 3 2 — — 17 p y
Kpy4Y€HUHU
Monyns 1 |Tip 1 [TocTpoenue smop BCO nipu pactsskeHnn- 3 ) 1 B Kommnekr 3aganuit
CKaTUU i [p 1
Moayms 1 |TIp 2 [Toctpoenue smtop BCO npu kpyueHuun 3 ) 1 B Kommnekr 3aganuit
st [p 2
CaMocCTOATEIbHOE PELLIEHUE 3a1a4 T10 TEME: KOMIUIEKT 38724 015t
Monyns 1 |3 1.1-2  |«IlocTpoenue snrop BC® npu pactsixeHun- 3 5 2 — VI3 1.1-2
CXKaTHU U KPYYCHUU )
[Toctpoenue >mtop BCO npu usrube. [Honstue BoIDOCk K SK3AMEH
Monyns 1 |JIek 2 O HanpsKeHUH, fedopMalni, NepeMelIeHNN. 3 2 — — 3.1 lp y
OCHOBHBIE BUIbl PACYETOB
Mogyms 1 |TIp 3 [Toctpoenue >mop BCD npu uzrubde 6anox 3 ) B B
OTtpaboTka TeXxHUKH nocTpoeHus smtop BCD K .
Monyne 1 |JIa6 1 Ha KOHCOJBHOU OalIKe IKCIPECC-METOIOM I10 3 2 2 - HH(;M;;ISIET 3a/aHHH
XapaKTEpPHBIM CEYECHUSM
CaMocCTOATEIbHOE PELIEHUE 3a1a4 T10 TEME: KOMITIeKT 3214 1015t
Monyns 1 |3 1.3 "TToctpoenue >mop BCD Ha 6ankax mnpu 3 11 4 — s
n3rude" 113 1.3
Hanpsoxenus u neopmannu npu
Monyms 2 | Jek 3 pacTsKEHUU-CKaTUU. MeXaHn4ecKue 3 ’ B B Bormpocsl k 5k3aMeny
UCIIBITaHUS MAaTEPUAJIOB HA PACTSIKEHUE U 12-17
C)KaThe
Monyms 1 |TIp 4 Omnpenenenue peakuil 1js ABYXOIIOPHON 3 ) B B

OaJIKu




DopMBbI TEKYLLET0

M Bun . KOHTPOJIA
01yJIb . HaumeHoBaHue TeM 3aHATHH
(pazzen) yueOHO (yaeGHoii paGoTsI) Cemectp | O0bem, u.| bamabl | UHTepakTHUB, 4. (HAaUMEHOBaHHE
padoThI OLICHOYHOI' 0
cpeacTna)
OTtpaboTka TeXxHUKH nocTpoeHus smtop BCD K .
Moayns 1 |IIp 5 Ha JIBYXOIIOPHOU 0ajke 3KCIpecc-MeTOA0M 10 3 2 2 — nn(;Mgge; T s
XapaKTEepHbIM CEYECHUSIM
Monyns 3 | Jek 4 Il;;CcTt;e;T( ;Iaﬂi?;);g;);;b U )KECTKOCTb IIpU 3 ’ B B Fg(irz[[l)ocm K DK3aMEHY
Monyns 1 |IIp 6 [Toctpoenue smop BCP npu uzrude pam 3 2 — —
OTtpaboTka TexHUKH nocTpoeHus smop BCD K .
Monayns 1 |[JIab 2 Ha KOHCOJIbHOH paMe IKCIIPECC-METOIOM I10 3 2 2 — HH(;M;;ISI;T SaamH
XapaKTEpPHBIM CEYEHUSIM
IToctpoenue >nrop BC® Ha 1ByxonopHoi
Monyns 1 |IIp 7 paMe JKCIpecc-MeTOA0M I10 XapaKTEPHBIM 3 2 — —
CEUYEHUAM
CaMocCTOATEIbHOE PELLIEHUE 3a/1a4 T10 TEME: K
Monyns 1 |13 1.4 "TToctpoenue >mop BCD npu u3rude miockux 3 11 4 — I/I,(T_)[I\;HIHZKT At
pam" )
Monys 4 | Jlex 5 FGOMGTPHHGCKHC XapaKTEPUCTUKU TUIOCKUX 3 ) B B Bormpocsl k 3x3aMeny
CEYCHUI 22-27
Monyns 3 |TIp 8 Pacuer Ha IpOYHOCTH NpPH PACTSIKEHNUHU- 3 ’ 1 B Kommnekr 3aganuit
CcKaThU st Tp 8
Monyms 3 |TIp 9 Pacuer Ha KECTKOCTb NPU PACTIKEHUU- 3 ’ 1 B Kommnekr 3aganuit
COKATHH. s p 9
OnpeneneHre MEXaHMUECKUX XapaKTEPUCTUK KOMILIEKT 3aamii
Monayns 2 |JIab 3 Marepuasa 10 pe3ysbTaTaMm UCIBbITaHUs Ha 3 2 2 — 1 J1a6 3
pacTsbKEHHE
CaMocCTOATEIbHOE PELLIEHUE 3a1a4 T10 TEME:
Moaymns 3 |32 "PacueT Ha IPOYHOCTH U KECTKOCTh MPU 3 11 4 — Kommiext sanad put

pacTsbKeHUu-coxatun'”

N3 2




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHMe TeM 3aHATHI
yueOHoit N Cemectp | O0beM, u.| banabl | UHTepakTuB, 4.| (HaMMeHOBaHHMe
(pa3nen) (y4eOHoii paboThI)
padoThI OLICHOYHOI' 0
cpeacTna)
[Tpsimoii monepeunsit n3rubd. Onpenenenue
HOpPMaJIbHBIX HarpsbkeHui. Merong Mopa nis
Bomnpocs! k 3x3ameny
Mopayne 5 | JIek 6 ciydast u3ruba. UucneHHbIe METO/IBI PEIICHUS 3 2 - - )8.29.31-37
unTerpaia Mopa. uddepenunansaoe T
ypaBHEHHUE YNIPYTo TUHUM OaTKU
Ornpezenenre HEHTPa TAKECTH U TTIABHBIX .
Kommnekr 3aganuii
Monyns 4 |IIp 10 HEHTPAITBLHBIX MOMEHTOB MHEPIIMU CIIOKHOTO 3 2 2 —
Y p p P
st [Ip 10
ceyeHM
CamocTrosiTeTbHOE pelIeHre 3a/1a4 110 TeME: KOMILIEKT 3a1ad JUis
Mopnyns 4 |3 3.1 "Onpenenenue LT 1 rmaBHBIX LHEHTPaTbHBIX 3 5 2 — W3 3.1 At
MOMEHTOB MHEPIIUU CJIIOXKHOTO CEUCHHUS" ’
Pacuer Ha IpoOYHOCTEL IPHU OPSIMOM HU3TU Kommnekr 3aganuii
Monyns 5 |IIp 11 p pH IpAMOM H3THOE 3 2 2 - OMILICKT 3.1
st [p 11
CamocTosiTeTbHOE pelIeHUE 3a/1a4 10 TeME: KOMILIEKT 3a1ad JUis
Monyns 5 |13 3.2 "PacueT Ha IPOYHOCTH U KECTKOCTH MPU 3 11 4 — T3 3.2 Aat A
npsMoM u3rude” )
Kacarenpusle Hanpspxenns npu n3rnde. Kocoi Bompocs! k sx3aMeH
Monyns 5 |Jlek 7 P P 3 2 — — P y
n3ru0. BHeneHTpeHHOe pacTsKeHHe-CxKaTue 30, 38, 39
Moayae 5 |IIp 12 Pacuer Ha )KeCTKOCTH IIPU IIPSIMOM H3THO€E 3 2 — —
Y p pu 0p
OmnpeneneHue nepeMenieHuil Mpu MpsIMoM Kommnekr 3aganuii
Monyne 5 |JIa6 4 pel peMettt prip 3 2 2 - .
n3rude urst J1ao 4
Cnsur. KpyueHnue crepkHeER Kpyriioro
. Bompocs! k 3x3ameny
Monyns 6 | Jlek 8 cedeHus. KpyueHue crep>kHel HEKPYTIIOro 3 2 — — 40-47
npoduis
PacueT Ha MPOYHOCTH MPH COBMECTHOM Kommnekr 3aganuii
Moxyns 5 |IIp 13 y P P 3 2 2 - g
JeWCTBUU JIBYX MPSMBIX U3THO0B i [p 13
OnpeneneHue nepeMenieHuil Mpu KocoM Kommnekr 3aganuii
Monyns 5 |JIa6 5 pel peMeltt P 3 2 2 - .

n3rude

utst J1ab 5




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHMe TeM 3aHATHI
yueOHO . Cemectp | O0bem, u.| bamabl | UHTepakTHUB, 4. (HAaUMEHOBaHHE
(pa3nen) (y4eOHoii paboThI)
padoThI OLICHOYHOI' 0
cpeacTna)
Merton cuit TPUMEHUTENBHO K TPEM BUIAM Bomnpocsl k 3x3aMeH
Mopayns 7 | Jlek 9 A p p A 3 2 - - p y
nedopMmaruu 48-49
Pacuet Ha mpOYHOCTH PU COBMECTHOM Kommnekr 3aganuit
Monyis 5 |TIp 14 ¢ P p 3 2 2 - A
AeUCTBUU U3ruda U PacTsKCHUSA-CKATUS i [p 14
Pacuer Ha IpOYHOCTH U KECTKOCTh MPHU .
Kommnekr 3aganuit
Monyns 6 |IIp 15 Kpy4€HHUH Baja KPyIJIoro IornepeyHoro 3 2 2 —
i [p 15
ceUyeHust
Yuer cuMMeTpUH NPU PaCKPBITUU Bomnpocsl k 3x3aMeH
Mopayns 7 | Jlek 10 °Tp PH pacip 3 2 - - p y
CTaTMYECKON HEONPEIEIMMOCTH 48-49
Pacuer cTaTnuecku HEONPEAETUMBIX CUCTEM Kommnekr 3aganuit
Monyns 7 |Tp 16 el 3 2 2 - A
IIPU PACTSKCHUHU-CIKATHH i [Ip 16
VYuer BAusSHUA TeMIIepaTypbl U HETOUHOCTH .
. Kommnekr 3aganuit
Monyns 7 |IIp 17 U3TOTOBJICHUS IIPU PACKPBITUU CTaTUYECKOMN 3 2 2 — 15 TIo 17
HEONPEeIeTMMOCTH ! P
Hanpspkennoe u neopMupoBaHHOE Bomnpocsl k 3x3aMeH
Moy 8  |JIex 11 P Aeopump 3 2 - - P y
COCTOSIHME B TOUKE 50-52
Pacyer craTudecku HeOMpeaeIUMBIX OATTOK
Mopyns 7 |IIp 18 et 3 2 - -
npu u3rude
OrnpezerieHre MOMEHTA 3allleMJICHUS .
. . Kommnekr 3aganuit
Monayns 7 |JIab 6 OJIHOITPOJIETHOM CTATUYECKHU HEONPEAEITUMON 3 2 2 —
utst J1ad 6
Oanku
Teopuu npounoctu. OOmuU ciryvaid Bomnpocsl k 3x3aMeH
Monyis 8 | Jex 12 PHH TID HuH Cty 3 2 - - OTPOCHL K IISAMEHY
Harpy>kKeHus 53-54
Pacuer Ha IpOYHOCTH U KECTKOCTh
Mopyns 7 |IIp 19 p o 3 2 - -
CTaTUYECKU HeonpeneaumMoil pambl. HYacts 1
PacueT Ha IPOYHOCTH U )KECTKOCTh Kommnekr 3aganuit
Moayns 7 |TIp 20 p 3 2 4 - A

CTaTMYECKU HEoNpeaeauMon pamsl. YacTs 2

i [p 19 u [Ip 20




DopMBbI TEKYLLET0

M Bun . KOHTPOJIA
01yJIb . HaumeHoBaHue TeM 3aHATHH
yueOHoit N Cemectp | O0beM, u.| banabl | UHTepakTuB, 4.| (HaMMeHOBaHHMe
(pa3nen) (y4eOHoii paboThI)
padoThI OLICHOYHOI' 0
cpeacTna)
CaMocCTOATEIbHOE PELLIEHUE 3a1a4 T10 TEME: KOMILICKT 38184 115
Monyns 7 |13 4 "PacueT Ha IPOYHOCTH U JKECTKOCTb 3 15 5 — VI3 4 Aat A
CTaTMYECKU HEONpeAEIUMON pambl”
Moy 9 |JTex 13 Y CTOWYUBOCTD CHKATBIX CTEPKHEU 3 ) B B Bormpocsl k 5k3aMeny
55-60
Moayms 8 |TIp 21 [TocTpoenue smop BC® Ha npocTpaHCTBEHHO- 3 ) > B Kommnekr 3aganuit
JIOMaHOM Opyce st p 21
Moayms 8 |TIp 22 PacueT Ha IpOYHOCTH MPOCTPAHCTBEHHO- 3 ) > B Kommnekr 3aganuit
JIOMaHoro opyca i [p 22
CaMoCTOATEIBHOE PELIEHUE 3a4a4 110 TEME
Monyns 8 |35 "PacueT Ha IPOYHOCTH NPOCTPAHCTBEHHO- 3 15 5 — ;;F;HSHGKT At W
JoMaHoro opyca"
Moayas 10 |Jlek 14 Pacuer Ha BBIHOCIIMBOCTH IIPU OJTHOOCHOM H 3 ) B B Bomnpocs! k 3x3ameny
JBYXOCHOM HAIIPsIKEHHOM COCTOSIHUH 61-64
Monyns 8 | TIp 23 Pacdet Ha IPOYHOCTH B OOIIEM CTy4yae 3 ’ 2 B Kommnekr 3aganuit
Harpy>KeHus i [p 23
Moays 8 |TIp 24 Omnpenenenne HaIPsHKEHUH C OMOILBIO KpyTa 3 ) B B
Mopa
Monys 11 | JTex 15 Konebanus MeXxaHHUECKUX CUCTEM C OIHOMN 3 ’ B B Bomnpocs! k 5k3aMeHy
CTETIEHBIO CBOOOIbI 65-66
Moays 8 |TIp 25 Ornpenenenue Hepf:MemeHHﬁ B 3 ) B B
IIPOCTPAHCTBEHHOM pame
Monyms 8 | JTa6 7 Onpenenenue nepeMenieHuii cB0OOTHOTO 3 ) > B Kommnekr 3aganuit
KOHIIa TPOCTPAHCTBEHHO-JIOMAaHOro Opyca st J1ab 7
Monyns 11 |Jlek 16 Pacuer Ha IPOYHOCTB U JKECTKOCTH IIPU yAape 3 2 - — Boripockr k oxsamery

67-70




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHMe TeM 3aHATHI
yueOHoit N Cemectp | O0beM, u.| banabl | UHTepakTuB, 4.| (HaMMeHOBaHHMe
(pa3nen) (y4eOHoii paboThI)
padoThI OLICHOYHOI' 0
cpeacTna)
Onpenenenue rpy30n0bEMHOCTH CKaTOTO
Monyns 9 | TIp 26 e PY30TOA 3 2 - -
THOKOTO CTEPXKHSI
CaMocCTOATEIbHOE PELLIEHUE 3a/1a4 T10 TEME: KommnexT 3ana4 qis
Moayns 9 |MA36.1 |, Hoe pe a ¢ 3 9 3 - OMILICKT 3a/at 1
PacueT cxxaToli CTOMKHM Ha yCTOMYMBOCTh N3 6.1
. . . K KT 3a/1aHUH
Monyns 9 |IIp 27 Pacuer cxaTol CTOMKH Ha yCTOMYHUBOCTD 3 2 2 — OMILICKT 3a larui
i [p 27
. . Komnuexr 3apannit
Monyns 9 |1Ip 28 IIpOoEeKTUPOBOYHBIN pacyeT Ha YCTOMYUBOCTh 3 2 2 — A
i [p 28
HccnenoBanue yCTOWYMBOCTH yIIPYTUX
Monyne 9 |JIab 8 A0 Y yipy 3 2 — —
CTEPXKHEH IPU 0CEBOM CIKaTUU
Pacyet Ha IpOYHOCTH MpU NOBTOPHO- K =
OMIUIEKT 3aJJaHUN
Mozyns 10 |IIp 29 MIEPEMEHHBIX Harpy3Kax 3 2 2 - 8
P Py st Tlp 29
PacueT Ha mpoYHOCTH BaJia PU MOBTOPHO- KommnexT 3ama4 qis
Monyns 10 |13 6.2 P P P 3 9 3 - S
IIEPEMEHHBIX Harpy3Kax N3 6.2
Komnunexr 3apannit
Mopnyns 11 |IIp 30 PacueT Ha IpOYHOCTH OAMOTOPHBIX OAIOK 3 2 2 — A
i [p 30
Pacyet Ha IPOYHOCTH U KECTKOCTH OAJIKH IpU Kommnekr 3aganuit
Moayns 11 |TIp 31 P p 3 2 2 - OMIUICKT 31
MIOIIEPEYHOM yaape st [p 31
0O0630p COBpeMEHHBIX IKCIIEPUMEHTAIBHBIX
Monayns 11 |JIa6 9 METOZ0B MCCIIEOBAHUS 110 COIIPOTUBIICHUIO 3 2 — —
MaTepHaJioB
Mopynu
1-1 lﬂy KonTtp [TonroroBka K UTOrOBOMY TECTUPOBAHHIO 3 35,65 — -
Mopynu . Hrorosoe
Y ITp 32 TecT UTOroBBIH 3 2 100 —
1-11 TECTUPOBAHUE




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHMe TeM 3aHATHI
yueOHoit N Cemectp | O0beM, u.| banabl | UHTepakTuB, 4.| (HaMMeHOBaHHMe
(pa3nen) (y4eOHoii paboThI)
padoThI OLICHOYHOI' 0
cpeacTna)
Ilcm [Tocemaemocth 3 — 10 —
Monaynu
1-11 ITA ITpoMexyTouHas aTTeCTalMs: dK3aMEH 3 0,35 - -
Hroro: 252 200

Cxema pacuera utoroporo 6ania: (Texymmuii pedtunr + Pe3yabTaT nToroporo recrupopanus)/2 + bb (ecsim Bb npeaxycMmorpensr)




5. O6pa3oBare/ibHbIe TEXHOJIOTHHU

IIpn wusyuenum nucuuIUIiMHbl «MexaHuka. CONpOTHBIEHHE MAaTEPUAIOB» HCIOJIB3YIOTCS
clieayromre o0pa3oBaTesIbHbIE TEXHOIOTHHU:

- TEXHOJIOTUHU TPAIULIMOHHOTO 00y4YeHus B popmMe JeKIHii, 1a00paTOPHBIX, IPAKTUUYECKUX 3aHATHN
U CaMOCTOSITETILHOM pabOTHI CTY/IEHTOB;

- TEXHOJIOTUSA OaJUIbHO-PEHUTUHTOBOM CHUCTEMBbI OLEHKH YCIEBAaeMOCTH CTYJEHTOB, BKJIIOYast
TECTUPOBAaHUE KaK (JOPMY UTOTOBOT'O KOHTPOJISI 3HAHUH CTYIEHTOB;

- 3JIEMEHTHI TPOOJIEMHOr0 00y4eHUs B BHJI€ HATMYKS BOIIPOCOB MPOOIEMHOT0 XapakTepa B 3a7ayax
pPacYeTHO-TIPOEKTUPOBOYHBIX pabOT W TpeOOBaHWI aHaiM3a TONYYEHHBIX pE3yJIbTaTOB C
IIOCJIEIYIOIMM BBIBOJIOM I10 PELICHUIO 3a/1a4U.

6. MeToanueckue YKazaHud MO0 OCBOCHUIO TUCHUIIJIUHBI

1. M3yueHue TeOpeTUUECKOW YACTU TEMbl KaXAOr0 MOIYJs CIEAyeT cpa3y 3aKperisiTh Ha
pelIeHuy 3a1ay 1o JaHHOU TeMe.

2. Ilpucrynas K pemieHuro 000l 3a1a4u, ClieAyeT BHUMATEIbHO MPOYUTATh MIOCTAHOBKY 33aJauu
U, B COOTBETCTBUE C HEl, BEIOUPATH aITOPUTM pPEIICHUSI.

3. IIpu odopmieHun pemeHus 3a1a4 peKOMEHIyeTCsl CTPOTO CIeI0BaTh THIIOBBIM alrOpUTMaM U
3aKaH4YMBATh BBIBOJIAMH I10 pPE3yJIbTaTaM pacyeTa.



7. OleHOYHBIE CPEICTBA

7.1. IlaciopT OLIECHOYHBIX CPEACTB

Koa koHTpOIMpyemMoi

Cemectp KOMIIETeHIIH HaumMmeHoBaHue
(I/I.]'II/I ee qaCTI/I) OLICHOYHOI'0 CpeaACTBAa
3 OITK-2, OTIK-5 - UJI3 NeNe 1-6

- KoMrnek el 3a1aHuii K IPaKTHYECKUM 3aHITHIM

- KommnekTsl 3a1anuii kK 1a00paTOpHO-NPAKTUIECKUM
3aHsaTuAM NeNe 1-7

- TecroBrie 3aganms NeNe 1-30

- Bonpocs! k 3x3ameny NeNe 1-70

7.2. TunoBble 3aJaHUsI MU HHbIe MaTepHAaJbl, HEO0X0AMMBbIE VISl TEKYLIEero KOHTPOJIsI

7.2.1. KoMIUIeKT 3aiaHuii AJ151 IPAKTH4YeCcKoro 3ansaTus Nel

Tema: «IlocTpoeHue 3MIOpP BHYTPEHHHUX CHJIOBBIX (AKTOpPOB INpPH PaCTSAKEHHHU-
CHKATHIDY

Tunossle NpuMepsbI 3a1aHUI

JUisi JaHHOM pAacUETHOM CXEMbl IIOCTPOUTH JIIOPY IMPOMOIBHOM CHIBL N, HUCIOJB3Yys METOH
IIOCTPOEHHUS 110 XaPAKTEPHBIM CEYCHUSM.

FIFjIS%
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Kpurepun onenkn:
1 Gam - ecnu 3a1a4a BHIIOJHEHA MTPaBUIBHO B 00BbeMe 60-100%.
0 6ayIoB - eciu 3a/1a4a BRIIOJTHEHA TPAaBUILHO B Tipeenax 0-60%.
7.2.2. KoMIUIEKT 3aaHuH /151 IPAKTHYEeCKOro 3aHATus Ne2
Tema: «IlocTpoeHue 3MI0P BHYTPEHHUX CHJIOBBIX (DAKTOPOB IIPH KPYYEHHU»

Tunossle NpuMepsbI 3a1aHUH

JI1st JTaHHOU PacYEeTHOM CXEMBI IIOCTPOUTH JIIOPY KPYTAIIEro MOMEHTA M.
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Kpurepun onenkn:
1 Gam - ecnu 3a1a4a BHITIOJHEHA MTPaBUIBHO B 00BbeMe 60-100%.
0 6ayIoB - eciu 3a/1a4a BRIIOJTHEHA TPaBWILHO B Tipesenax 0-60%.

7.2.3. KoMIuIeKT 3aiaHuii 17151 1a00paTOPHO-NIPAKTHYECKOro 3aHaTHsa Nel

Tema: «IlocTpoeHne »>mMIOp MNoONepPeYHON CWJIbBI W H3rHOAKIIET0 MOMEHTa Ha
KOHCOJIbHOM 0aJike IKCIPeCcCc-MeTOA0M 0 XapPAKTEPHBIM CeYeHUsIM»

Tunosoii npumep 3axaHus

Jlns aHHOW pacueTHOM CXeMbl MOCTPOUTH SMIOPHI IMOMEPEYHOW CHIIBI M W3THOAIOIIEero
MOMEHTA, UCIIOJIb3Ysl OCHOBHBIE 3aKOHOMEPHOCTH M ONpENEssis 3HAYCHUS BHYTPECHHUX CHIIOBBIX

(aKTOpPOB B XapaKTEPHBIX CEUCHUSX.
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Kpurepun onenkn:

2 Gasa - ecliy 3a/1a4a BBIIIOJHEHA NMPaBUIBHO B 00beMe 70-100%.
1 Gamt - ecnu 3a/1a4a BHINIOJHEHA NTPaBUIBHO B 00beMe 40-70%.

0 G6amtoB - ecim 3a7a4ya BHINOJIHEHA PaBUIILHO B npenenax 0-40%.

7.2.4. KoMIUIEKT 3aiaHuH /151 IPAKTHYeCKOro 3aHATus NeS

Tema: «IlocTpoeHne H>mHIOp MNoONepPeYHON CWJIbBI W H3rHOAKIIEr0 MOMEHTa Ha
ABYXOIOPHO# 0ajike»

Tunosoii npumep 3axaHus

Jlns aHHOM pacueTHOM CXeMbl MOCTPOUTH SMIOPHI IMONEPEYHOW CHIIBI M W3THOAIOIIEero
MOMEHTA, UCIIOJIb3Ysl OCHOBHBIE 3aKOHOMEPHOCTH M ONpENEssis 3HAYCHUS BHYTPECHHUX CHIIOBBIX

(aKTOpPOB B XapaKTEPHBIX CEUCHUSX.
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Kpurepun onenkn:

2 Gasa - ecliy 3a/1a4a BBIIIOJHEHA NMPaBUIBHO B 00beMe 70-100%.
1 Gamt - ecnu 3a/1a4a BBINIOJHEHA IPaBUIBHO B 00beMe 40-70%.

0 6ayIoB - eciu 3a/1a4a BRIIOJTHEHA TPaBWILHO B mipeenax 0-40%.



7.2.5. KoMIuIeKT 3aiaHui 1151 1a00PaTOPHO-NIPAKTHYECKOro 3aHATHA Ne2

Tema: «IlocTpoeHue 3MI0OpP BHYTPEHHUX CHJIOBBIX (PAKTOPOB Ha KOHCOJBLHON pame
JKCIPECC-METOAOM I10 XapaKTePHbIM CEYECHUSAM»

Tunosoii npumep 3axaHus

Jlns MaHHOM pacyeTHOM CXeMbl paMbl IOCTPOUTH SHIOPHI BHYTPEHHUX CHIIOBBIX (DAaKTOPOB,
UCTOJIb3Ysl OCHOBHBIE 3aKOHOMEPHOCTH U OIpPEesisis 3HAUeHUS! BHYTPEHHUX CHJIOBBIX (PaKTOPOB B
XapaKTEPHBIX CCUCHUSX.
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Kpurepun onenkn:

2 Gasa - ecliy 3a/1a4a BBIIIOJHEHA MPaBUIBHO B 00BbeMe 70-100%.
1 Gamt - ecnu 3a/1a4a BBINIOJHEHA IPaBUIBHO B 00beMe 40-70%.

0 G6amtoB - ecim 3a7a4ya BHINOJIHEHA PaBUIIbHO B npenenax 0-40%.

7.2.6. KoMIIeKT 3aiaHuii AJ151 IPAKTHYEeCKOro 3aHsaTus Ne§
Tema: «Pacyer Ha NPOYHOCTH NMPHU PACTHAKEHUH-CKATUN»
Tunosoii npumep 3axaHus

CrepkeHb KpYTJOro IONEPEYHOI0 CEYEHMsI HarpykeH oceBbIMM cuiamu. [IpousBectu
IIPOBEPKY MPOYHOCTH CTEPKHA, NMocTpouB 3Mopel N, 6. CHpoeKTHpOBaTh CTEPKEHb KPYIJIOro
IIONIEPEYHOI0 CEUEHUS] PABHOIO CONPOTHUBIICHUS PACTSKEHHMIO-CKaTUIO. CpaBHUTH IO Pacxoiy
MaTepuaa 3aJaHHbIA CTEpIKEHb ¢ paBHONPOYHBIM. [IpunsTh: [6]=160 MIla, E=2-10°MI1a.

A=24, KkH
s A=1,54, \ =107
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Kputepun onenkn:
1 Gann - ecau 3a7avya BHIIOJIIHEHA PaBMIIbHO B 00beme 60-100%.
0 GayIoB - eciu 3a/1a4a BRIIOJTHEHA TPAaBWILHO B Tipesenax 0-60%.



7.2.7. KoMIUIeKT 3aiaHuii AJ151 IPAKTHYeCKOro 3ansaTus Ne9

Tema: «Pacyer Ha KeCTKOCTb NIPU PACTHAKEHHUU-CKATUID)

Tunosoii npumep 3axaHus

CrepxeHb KpyIJIOro IMOMNEPEYHOr0 CEUEHUsS HarpyKeH OCEBBIMHU CHJIAMH.

IPOBEPKY JKECTKOCTH CTEPIKHSA, TOCTPOMB SIIOPHI N, 8.
[Mpunste: E =2-10° MIla, [8] = 1,6:107 .
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Kpurepun onenkn:

1 Gann - ecau 3a7aya BHIIOJIHEHA IPaBMIIbHO B 00beme 60-100%.

0 6ayIoB - eciu 3a/1a4a BRIIOJTHEHA TPAaBUILHO B mipeenax 0-60%.

A,=0,5%107 p?

7.2.8. KoMIuIeKT 3aiaHuii 1J1s1 1a00PaTOPHO-NIPAKTHYECKOro 3aHATHA Ne3

[Ipoussectn

Tema: «OnpenejieHne MeXaHH4YeCKHX XapPaKTePHCTHK MaTepHaja MO pe3yJabTaram

HCHBITAHUSA HA PACTHKEHHE»
Tunosoii npumep 3axaHus

Onpenenutb

MEXaHMYECKUE XapaKTepUCTHKH Marepuana obpasna U IepecTPOUTh

MAIIMHHYIO MarpamMMmy B YCJIOBHYIO AHarpaMMmy JJIsl 3apaHee UCIBITAHHOTO 00pasiia, BBIJAHHOTO
[IPENOAABATEIEM BMECTE C IPOTOKOJIOM, BKIIIOYAIOIIMM MALIMHHYK JUarpaMMy M pa3Mepbl

oOpa3siia 10 UCTIBITaHUS.

Kpurepun onenkmn:

2 Ganna - eciiu paboTa BBINOJAHEHA MPaBUiIbHO B 00beme 70-100%.

1 6am - ecniu paboTa BBINIOJIHEHA MPaBUILHO B 00BbeMe 40-70%.

0 6amoB - ecm paboTa BBIMOJIIHEHA paBUIIBEHO B ipenenax 0-40%.

7.2.9. KoMIuIeKT 3aaHuii AJ151 IpaKTH4ecKoro 3ansatus Nel(

Tema: «Or[pezle.ne}me HEeHTPpA THKECTH U INIABHBIX HEHTPAJBbHBIX MOMCHTOB MHEPIIUH

COCTAaBHOI'0O CCYCHMU A

Tunosoii npumep 3axaHus

I[HSI 3aaHHOI'0 CJIO)KHOI'O CCYUCHHUS OIPCACIUTL IIOJIOKCHUC HCHTPA TKCCTU U HaWTH
TIaBHBIC HCHTPAJIbHBIC MOMCHTLI HHCPLIUHA B JOJIAX ITapaMeTpa a.
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4a



Kpurepun onenkn:

2 Gasa - ecliv 3a/1a4a BBINIOJHEHA NMPaBUIbHO B 00BbeMe 70-100%.
1 Gam - ecnu 3a/1a4a BHINOJHEHA MTPaBUIBHO B 00beMe 40-70%.

0 GayIoB - eciu 3a/1a4a BBIIOJTHEHA TPaBUILHO B Tipeaenax 0-40%.

7.2.10. KomnuiekT 3aqaHuii VI NPpaKTH4YecKoro 3ansaTusa Nell
Tema: «Pacdyer Ha IPOYHOCTH NPHU NPAMOM HU3rHdeE»

Tunosoi npumep 3axaHus

Jlns naHHOM Oaliki, M3rOTOBJICHHON M3 XPYIKOTO Marepuaia ¢ JOMyCKaeMbIMHU HANpPsHKCHUSAMU
[6]p=100 Mlla, [c]c=150 MIla, onpenenutb W3 yCIOBUS IPOYHOCTH XapaKTEpHBIM paszmep [a]
CJIO)KHOTO TIOTIEPEYHOr0 CEYEHHUsS, MPEABAPUTEIBHO PELIMB BOMPOC O €ro panuoHaIbHOM

ITOJIOKCHHH.
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Kpurepun onenkn:

2 Gasa - ecliy 3a/1a4a BBIIIOJHEHA NMPaBUIBHO B 00BbeMe 70-100%.
1 Gamt - ecnu 3a/1a4a BBINIOJHEHA NTPaBUIBHO B 00beMe 40-70%.

0 G6amoB - ecim 3a7a4ya BHINOJIHEHA PaBUIILHO B npenenax 0-40%.

7.2.11. KoMmnuieKT 3aganuii U1 1a00paTOPHO-NPAKTHYECKOr0 3ansaTus Ned
Tema: «OnpenesieHne nepeMenieHuii Npu NPIMOM U3rude»

Tunosoii npumep 3axaHus

DKCIepUMEHTAIBHO U TEOPETHUECKU ONPEACTUTh BEIMYUHBI IIPOTHOOB U YIJIOB IIOBOPOTA B
yKa3aHHBIX CEUEHUSIX OAJIKU, CPABHUTH MOITYUECHHBIEC PE3YJIbTAThl U C/IeNaTh BHIBOIBI.
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Kpurepun onenkn:
2 Ganna - eciiu paboTa BBINOJIHEHA paBuibHO B 00beme 70-100%.

1 6am - ecniu paboTa BBINIOJIHEHA MPaBUILHO B 00Bbeme 40-70%.
0 6amoB - ecm paboTa BBIMOJIIHEHA paBUIIbHO B ipenenax 0-40%.

7.2.12. KoMnieKT 3a0aHuil VIS NPAKTHYECKOro 3aHaTusa Nel3

Tema: «Pacyer Ha NPOYHOCTH NPH COBMECTHOM JICICTBHH JABYX NPSAMBIX H3TH00B»

Tunosoi npumep 3axaHus

KOHCONBHBIN CTEpKEHb MPSAMOYTOJBHOIO CEUYEHUsI HArpyKEeH CHUCTEMOM NONEpPEYHbIX CUI U
M3ru0aIoNIMX MOMEHTOB, IEHCTBYIOMIMX B IBYX B3aUMHO MEPIECHIUKYIISPHBIX TIOCKOCTSIX:

J
p “LKH 3kHM

6kH 5kH
O4m a6m 06m

CooTHoIIeHHE CTOPOH MPSIMOYTOJIBHOTO ceueHust i/b = 1,5. CtepKeHb U3TOTOBIEH U3 CTAJN
Cr3 ¢ pomyckaembiM HampspkeHueMm [6] = 160 MIla. Onpenenutb W3 YyCIOBUS MNPOYHOCTH

XapakTepHBIN pa3Mep b MPSMOYTroIbHOTO CEUSHHS.

Kpurepun onenkn:
2 Gasa - ecliy 3a/1a4a BBIIIOJHEHA MPaBUIBHO B 00BbeMe 70-100%.

1 Gamt - ecnu 3a/1a4a BBINIOJHEHA TPaBUIBHO B 00beMe 40-70%.
0 6ayIoB - eciu 3a/1a4a BBIIOJTHEHA TPaBWILHO B Tipeenax 0-40%.

7.2.13. KoMnuieKT 3agaHuii U1 1a00paTOPHO-NPAKTHYECKOr0 3aHsATus NeS
Tema: «OnpenesieHne nepeMeieHnil NpU KOCOM HU3rude»

Tunosoii npumep 3axaHus
DKCIEpUMEHTAIBHO M TEOPETUYECKH OINPEACTUTh 3HAYCHHE W HAIpaBlIeHUE IOJTHOTO
MepeMeneHus: CBOOOTHOTO KOHIIA KOHCOIBHON Oaliku ipu KocoM usrube, ecnu F =10 H, a = 75°,

=300 mm.
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Kpurepun onenkn:
2 Ganna - eciiu paboTa BBINOJIHEHA NMpaBUibHO B 00beme 70-100%.

1 6am - ecniu paboTa BBINOJIHEHA MPaBUILHO B 00Bbeme 40-70%.



0 6amoB - ecm paboTa BBIMOJIIHEHA paBUIIbHO B ipenenax 0-40%.

7.2.14. KoMnieKT 3a0aHuil VI NPAKTHYeCKOro 3aHaTusa Nel4

Tema: «Pacyer Ha NMPOYHOCTHL NPH COBMECTHOM JeHCTBHH M3rM0a W PpacTsKeHUs -

CIKATU)

Tunosoii npumep 3axaHus

KoHCONBHBIN CTEpKEHb MPSIMOYTOJBHOTO CEUYEHUs HArpyKeH CHUCTEMOM NOINEpPEYHbIX CUI U
M3ru0aIOIMX MOMEHTOB, JICHCTBYIOMIMX B IBYX B3aUMHO MEPIIEHAUKYISPHBIX IJIOCKOCTAX, a TAKXKE

MPOAOJIBHOW CUIION:
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CooTHoIIIEHHE CTOPOH MPSIMOYTOJILHOTO ceueHust i/b = 1,5. CtepKeHb U3TOTOBIIEH U3 CTAIN
Cr13 ¢ gomyckaembiM HampspkeHueM [6] = 160 MIla. Onpenenuth MOJOKEHHE OIMACHBIX TOYEK U
HEHTpalbHOW JIMHUM B ONAaCHOM CEUYCHHMH, a TaKKe HAWTH M3 YCIOBHS MPOYHOCTU 1O H3TUOY
XapakTepHbIN pa3Mep b IpSIMOYroibHOro cedeHus. OnpenenuTs CMeleHHe HeHTpaIbHOM JTMHUU OT
LIEHTPa TSDKECTU CEUEHUS M BBIUMCIUTH NEPEHAIPSHDKEHHE OT AEUCTBUS NPOAOJIbHON cuibl. JlaTh

OLCHKY MMPOYHOCTH.

Kpurepun onenkn:

2 Gasa - ecliv 3a/1a4a BBIIIOJHEHA MPaBUIBHO B 00beMe 70-100%.
1 Gamt - ecnu 3a1a4a BBITIOJHEHA NTPaBUIBHO B 00beMe 40-70%.
0 6ayIoB - eciu 3a/1a4a BRIIOJTHEHA TPaBWILHO B Tipeenax 0-40%.

7.2.15. KoMnuieKT 3aqaHuil VI NPAKTHYECKOro 3aHAaTHsa NelS

Tema:

Tunosoii npumep 3axaHus

I[HSI JAaHHOT'O KOHCOJIBHOI'O BaJla OHNpCACIUTb U3

yCJIOBUS TIPOYHOCTHU

«Pacyer Ha NPOYHOCTH W :KECTKOCTH MNPHM KpPYYEHHH Baja
NONEePEeYHOro ceYeHHU s

KPYIJ10ro

BCIIMYUHY

J0IycKaeMoro jauaMerpa cedeHus [d], mpeaBapuTenbHO TOCTpowB Hmiopel M, u t. s
MOJIyYCHHBIX pa3MEpOB CEUEHUS ONPEACTUTh MAaKCHMAaJIbHBIM aOCONIOTHBIA YroJl 3aKpy4HBaHUS

BaJIa, IOCTPOMB DIIIOPY YIIIOB 3aKkpyuuBanus ¢. [Ipuuste: [1] = 100 Mlla, G = 8-10* MIla.

Kpurepun onenkn:
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2 Gasa - ecliy 3a/1a4a BBIIIOJHEHA MPaBUIBHO B 00beMe 70-100%.
1 Gamt - ecnu 3a/1a4a BHINIOJHEHA TPaBUIBHO B 00beMe 40-70%.




0 6ayIoB - eciu 3a/1a4a BRIIOJTHEHA TPaBWILHO B Tipeaenax 0-40%.
7.2.16. KomnuieKT 3aqaHuii I NPaKTHYeCKOro 3aHaTusa Nel6
Tema: «Pacuer cTaTHYeCKH HeonpeaeTUMbIX CHCTEM MPHU PACTIKEHUHN-CKATHN
Tunosoii npumep 3axaHus

JIByXcTyneH4aTblii Opyc € JKeCTKO 3alleMJICHHBIMM KOHLIAMH HAarpyXeH CHCTEMOU
OCEBBIX Harpy3ok. OmnpenenuTs U3 YCIOBMsI NMPOYHOCTH BEIMUMHY JOIYCKAaeMOM IJIOLaau
MOTIEPEYHOTr0 cedeHus Opyca [A], eciiM W3BECTHAa BEJIMYMHA JOMYCKAEMOTO HAIPSHKCHUS
[6] = 160 MIla, moxyns ynpyroctu E = 2x10° MI]a.

A1=A A2=2A
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Kpurepun onenkn:

2 Gasa - ecliv 3a/1a4a BBIIIOJHEHA MPaBUIBHO B 00beMe 70-100%.
1 Gam - ecnu 3a/1a4a BHINIOJHEHA NTPaBUIBHO B 00BbeMe 40-70%.

0 G6amtoB - ecim 3a7a4ya BHINOJIHEHA PaBUIILHO B npenenax 0-40%.

7.2.17. KoMnieKT 3aJaHuil VI NPAKTHYeCKOro 3ansaTus Nel7

Tema: «Y4eT BIAMSHHUSI TeMIepPaTypbl U HETOYHOCTH M3TOTOBJIEHHMS NMPH PACKPbITHH
CTATHYECKON HeonpeaeTHMOCTH

Tunosoii npumep 3axaHus

A1:A A2=2A

Omnpenenutsb, Kak u3MeHUTCs [A], ecnu Opyc OMOJHUTENHHO K BO3ACHCTBUIO HArpy30K
Oyzaer HarpeT Ha BennuuHy At =40°C u eciu y4ecTb, 4To Opyc M3TOTOBJICH KOpOYe 3aJaHHOM
mmeel Ha O =0,01%(01+02). Koadpunment nuueitnoro pacumpenus o= 1,25x107° 1/°C,
Moyib ynpyroctd E = 2x10° MITa.

Kputepun onenkn:

2 Gasa - ecliy 3a/1a4a BBIIIOJHEHA MPaBUIBHO B 00beMe 70-100%.
1 Gamt - ecnu 3a/1a4a BBINIOJHEHA TPaBUIBHO B 00beMe 40-70%.

0 6ayIoB - eciu 3a/1a4a BRIIOJTHEHA TPAaBUILHO B Tipeenax 0-40%.



7.2.18. KomnuieKT 3aqanuii VI 1a0OpaTOPHO-NPAKTHYECKOT0 3aHATHS N6

Tema: «Omnpenesenne MOMEHTa  3alleMJIeHMsl  OJHONPOJIETHOH  CTaTHYeCKH
HeomnpeaeTuMOl 0aaTKm»

Tunosoii npumep 3axaHus

DKCIIEPUMEHTAILHO U TEOPETHUYCCKU OIPEICIUTh 3HAUYCHUE MOMEHTA 3allleMJICHHUS
OJTHOTIPOJICTHOM CTaTHUYECKU Heompenenumon 6anku, ecnu F1 =15 H, F> =20 H, 1= 300 mm,
1> =700 mm, lo = 600 mm. CpaBHUTH PE3yJIbTATHI U CACTATH BBIBOIBL.

I=800 rn
Zi ‘ > waprupHo
NOOSUNCHEIU Iy NOOSUNCHAR
npomusosgec zZy = onopa

WAPHUPHO HENOOEUNCHAR

Qi=1gL\

nodsecku
I ¢ zpysamu

i uHOUKaQMOp
Y uacosozo mung

a a F F2

Pas.\!epm CEeUEeHHA

OONOTHUMETEHBIE
nodsecku

I

I

Kpurepun onenkn:

2 Ganna - eciiu paboTa BBINOJIHEHA paBuibHO B 00beme 70-100%.
1 6am - ecniu paboTa BBINIOJIHEHA MPaBUILHO B 00beme 40-70%.

0 6amoB - ecm paboTa BBIMOJIHEHA paBUIIbHO B ipenenax 0-40%.

7.2.19. KomnuieKT 3agqaHuii VI NpakTHYecKuX 3aHATHi Nel9 n Ne20
Tema: «Pacyer Ha NIPOYHOCTH H )KECTKOCTh CTATHYECKH HEOIpeaeJJUMOil paMbD»
Tunosoii npumep 3axaHus

Jis aHHOM paMHOM KOHCTPYKLIMHU I0A00paTh M3 YCIOBHS MPOYHOCTH B KadecTBE
MIOTIEPEYHOT0 CEUEHHs 3JIEMEHTOB JBYTaBPOBBIM NPOQHIb, €CIH KECTKOCTh CEYCHUH BCeX
2JIEMEHTOB ~ oauHakoBa El=const, [o]=160MIla. Onpenenutrb TIOPU30HTAIBHOE
NIEPEMEILEHUE Y3JIOBBIX TOYEK U MIOCTPOUTH IPUMEPHBIN BUJ YIPYTOM JIMHUU PAMBI.

a=1mM F=20kk

20




Kpurepun onenkn:

4 Ganua - eciiy 3a/1a4a BBIIIOJHEHA MPaBUIBHO B 00BbeMe 80-100%.
3 Ganna - ecnu 3aa4a BBITIONHEHA MPaBUIbHO B 00beMe 60-800%.
2 Gana - ecliv 3a/1a4a BBIIIOJHEHA MPaBUIBHO B 00BbeMe 40-600%.
1 Gamt - ecnu 3a/1a4a BBINIOJHEHA IPaBUIBHO B 00beMe 20-40%.

0 G6amtoB - ecim 3a7a4ya BHIMOJIHEHA PaBUIIbHO B npenenax 0-20%.

7.2.20. KomnuieKT 3aqaHuii VI NPaAKTH4YeCKOro 3anaTusa Ne21

Tema: «IlocTpoeHue 3MI0P BHYTPEHHHX CHJIOBBIX (PAKTOPOB HA NPOCTPAHCTBEHHO-
JIOMaHOM Opyce»

Tunosoii npumep 3axaHus

JUnist 3a1aHHON PACYETHOM CXEMBI TOCTPOUTD SMIOPHI BHYTPEHHUX CUJIOBBIX (PaKTOPOB, HCIIONB3YS
METOJ, [IOCTPOCHUS 10 XapaKTEPHBIM CEUCHHUSIM.

gd

a a ~2qa
@ LRI

{

Kputepun onenkn:

2 Gasa - ecliv 3a/1a4a BBIIIOJHEHA MPaBUIBHO B 00beMe 70-100%.
1 Gast - ecnu 3a/1a4a BBINIOJHEHA MTPaBUIBHO B 00beMe 40-70%.

0 G6amoB - ecim 3a7a4ya BHINOJIIHEHA PaBUIILHO B npenenax 0-40%.

7.2.21. KoMnieKT 3a0aHMil VI NPAKTHYECKOro 3aHATHA Ne22
Tema: «Pacyer Ha IPOYHOCTH NMPOCTPAHCTBEHHO-JIOMAHOI0 Opyca»
Tunosoi npumep 3axaHus

JI1st faHHOW KOHCOJIBHOM paMbl, U3TOTOBJIEHHOM U3 €IMHOTO IIPYTKa KPYTJIOro CEYEHUs U
Harpy»eHHOM MPOCTPAHCTBEHHON CHCTEMOH CHII, 1000paTh U3 YCIOBHS MPOYHOCTU TUAMETP
Kpyrioro cedeHus. [IpuHITh BEMUUMHY AOITycKaeMoro HamnpspkeHus [6] = 160 Mlla.

By

[[Zlg=20¢

M

F=20KK

Kpurepun onenkn:

2 Gasa - ecliv 3a/1a4a BBINIOJHEHA NMPaBUIbHO B 00BbeMe 70-100%.
1 Gam - ecnu 3a/1a4a BBINOJHEHA NTPaBUIBHO B 00beMe 40-70%.

0 GayI0B - eciu 3a/1a4a BRIIOJTHEHA TPAaBWILHO B Tipeenax 0-40%.



7.2.22. KoMIIeKT 3aJaHM VI NPAKTHYECKOro 3aHATHA Ne23
Tema: «Pacdyer Ha IPOYHOCTH B 001IEM CiIydyae HATPYKeHHSD)
Tunosoii npumep 3axaHus

JInst TaHHOM KOHCOJIBHOW pambl, U3TOTOBJICHHOW U3 €IUHOTO IPYTKA NPSMOYTOJIbHOIO
CEUYCHUS M HATrPYKEHHOW MPOCTPAHCTBEHHOW CHUCTEMOW CHJI, MOA0OpaTh U3 YCJIOBHSA
MPOYHOCTU Pa3Mephbl MPSIMOYTOJbHOTO ceueHus s u b. IIpUHATH BEJWYHMHY OITYyCKaeMOTO
Hanpsokenus [6] = 160 MIla, h/b = 2.

F=20kK

Kpurepun onenkn:

2 Gasa - ecliv 3a/1a4a BBIIIOJHEHA MPaBUIBHO B 00beMe 70-100%.
1 Gamt - ecnu 3a/1a4a BBINIOJHEHA MTPaBUIBHO B 00beMe 40-70%.

0 G6amtoB - ecim 3a7a4ya BHINOJIHEHA PaBUIIbHO B npenenax 0-40%.

7.2.23. KoMIieKT 3ajaHuii VIS 1a00paTOPHO-NPAKTHYECKOr0 3aHATHsI Ne7
Tema: «OnpenesieHne nepeMenieHnii cBOOOIHOI0 KOHIA JIOMAHOI0 Opyca»
Tunosoii npumep 3axaHus

DKCIIEPUMEHTAIbHO W TEOPETUYECKH ONPEICTUTh TOPU30HTAIBHOE, BEPTHKAIBLHOE
HEepeMElIeHHEe M Yrojl MOBOpOTa CBOOOAHOrO KOHIIA JioMaHoro Opyca, eciu F =10 H,
/=600 ymm. CpaBHHUTB pPe3yIbTaThl U CCNATh BHIBOJIBL.

-~ /)|W\ 3 —um)ummop yaioso0zo0
NPpoOCMpanHcmeernulu

Jomanvii bpye

OnOPHAR
cmotixa "
MM
2 —unduxamop
20pUSOHMATEHO20
HepeMelyeHur

A

1 —unouxamop sepmurarsnozo
nepeMeyeris

L= MM Modsecka

¢ 2py3oM

650 an

Pa:mepm CeYEeHHA

Y
X

26

D

d =20 s

Kpurepun onenkn:
2 Ganna - eciiu paboTa BBINOJIHEHA paBuibHO B 00beme 70-100%.
1 6am - ecniu paboTa BBINIOJIHEHA MPaBUILHO B 00beme 40-70%.



0 6amoB - ecm paboTa BBIMOJIIHEHA paBUIIbHO B ipenenax 0-40%.

7.2.24. KoMIIeKT 3aJaHMi VI NPAKTHYECKOro 3aHATHsA Ne27
Tema: «Pacuyer c:xkaToil CTOMKH HA YCTONYHBOCTD)
Tunosoi npumep 3axaHus

JUid LEeHTpaJbHO CXAaTOro CTEP)KHS C PA3NIUYHBIMU YCJIOBHUSMM 3aKpEIUIEHHS B
IUIOCKOCTSIX XZ W Vz, U3TOTOBJIEHHOIO W3 MaTepHala C JOMYCKAeMbIM HaIpsDKEHUEM Ha
cxatue 160 Mlla, onpeaenuTs BEIWYMHY JOMYyCKAEMOM CHIIBI C MOMOINbI0 Ko3dduimenra

MIPOJIOIBLHOTO U3THOA.

Z Z
F F

A ﬂg y A (0] A [0}
= A 0 1,00 120 | 0,45
! 20 0,96 130 | 0,40
~y x [40 [ 092 140 | 0.36
I 60 | 0,86 150 | 0,32
= 70 | 0,81 160 | 0,29
- 80 | 0,75 170 | 0,26
s IR IRTERIees == Shs oa:
T 7 = 37,7 em2 110 | 052 200 | 0,19

Kputepun onenkn:

2 Gasa - ecliv 3a/1a4a BBINIOJHEHA NMPaBUIbHO B 00BbeMe 70-100%.

1 Gamt - ecnu 3a/1a4a BBINIOJHEHA IPaBUIILHO B 00beMe 40-70%.

0 6ayIoB - eciu 3a/1a4a BBIIOJTHEHA TPAaBUILHO B Tipeaenax 0-40%.

7.2.25. KoMIIeKT 3aJaHMil VIS NPAKTHYeCKOro 3aHaTusa Ne28

Tema: «IIpoeKTHPOBOYHBINH PACYET CKATHIX CTOCK HA YCTONYMBOCTD)

Tunosoii npumep 3axaHus

Croiika umHO# {=1 M ¢ MIapHUPHO ONEPTHIMU KOHLIAMHU U NIPOMEKYTOYHON LHIApHUPHON
ornopoil mocepeaune cxumaercss cuno F=20 kH. IlogoOpaTh BenuuyuHY pasmepa da
MIOTIEPEYHOT0 CEYCHHsI CTOMKHU, 00ECIIeUnB €e yCTOMUMBOCTh, €CIIH JA0MYCKaeMOe HampsHKeHUe
J1st  CLIpOEKTUPOBAHHOM CTOMKU OINPENCIIUTh BEIUYUHY

KPUTUYECKON CHIIBI M KOA((UIIMEHT 3amaca yCTOWYHMBOCTH.

Ha CXKaTuc

[6]c = 160 MI]a.

F=20kH
ly

/ ’ 0,2[[
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- _ (& _ L
5 = UM \ U=3
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Kpurepun onenkn:

2 Gasa - ecliv 3a/1a4a BBINIOJHEHA NMPaBUIbHO B 00BbeMe 70-100%.
1 Gam - ecnu 3a/1a4a BHINOJHEHA MTPaBUIBHO B 00beMe 40-70%.

0 6ayIoB - eciu 3a/1a4a BBIIOJTHEHA TPAaBUILHO B Tipeaenax 0-40%.

7.2.26. KoMnieKT 3ajaHuii VI NPAKTHYECKOro 3aHATHA Ne29
Tema: «Pacdyer Ha IPOYHOCTH NPH NOBTOPHO-NIEPEMEHHBIX HATPY3KAX»
Tunosoi npumep 3axaHus

YyacTok Bajla ¢ KOHLEHTPATOPOM HAIPSDKCHUM B BUAEC BBITOYKM I1OJBEPraercs
COBMECTHOMY JICHCTBHIO M3rH0a U KpydeHus. 3Ha4eHUEe U3THOA0IEr0 MOMEHTa U3MEHSeTC s

B muanasome: M =08kHm, M =-08 kHM, xpyrsmero momenra — M%ax =2 kHwm,
MKmpin =0. 3nauenus reomeTpuuecKux pasMepoB Bama: D =55mm, d=50mm, =2 um,
_D-d

2
o= 1000 MIla, o.=800 MIla, c-1=400 MIla, t.=390 MIla, t-1=240 MIla. Tpebyercs
onpeAenuTh KOdPQPUIIMEHT 3araca Mo BBIHOCIUBOCTH U TIO TEKYYECTH M CIIEIaTh BBIBOJIBI O
HanboJee BEPOSITHOM MEXaHU3ME pa3pyIICHUsI.

t Ban wsrotoBnen u3 cramm 40XH ¢ MexaHMYECKMMM XapaKTEPUCTUKAMM:

M — /MKD

M

u

Mo

T
L [

Kpurepun onenkn:

2 Gasa - ecliy 3a/1a4a BBIIIOJHEHA NMPaBUIBHO B 00BbeMe 70-100%.
1 Gast - ecnu 3a/1a4a BBINIOJHEHA MTPaBUIBHO B 00beMe 40-70%.

0 G6amoB - ecim 3a7a4ya BHINOJIHEHA PaBUIIbHO B npenenax 0-40%.

7.2.27. KoMIIeKT 3aJaHuil VI NPpaKTH4YecKoro 3ansaTusa Ne30
Tema: «Pacyer Ha IPOYHOCTH MOAMOTOPHBIX 0ATOK»
Tunosoii npumep 3axaHus

Ha xoHCOIIBHOM ydYacTKe JABYXONOPHOH Oaiku, M3roTOBIEHHOW u3 aByTaBpa NelO,
yCTaHOBIIEH »dJeKTpoaBurarensb BecoM F =0,2 xkH. UYuciao o0OpOTOB 3IEKTPOIBUTATEINS
N =600 06/mun. AMIIUTYAHOE 3HAYEHUE IICHTPOOEKHOW CHJIBI, BO3HUKAWOIIECH MpH
BpaleHuu poropa, Fo = 0,2F.

FosinQt ;r -
M X

jx} =05 M :%7 _ ' ==

3 el T

[TpousBecTn MpPOBEPOUYHBIN pacdyeT HAa MPOYHOCTH MOJAMOTOPHONW OANKH M OMpPEICTUThH
3HaueHue {, Mpu KOTOPOM BO3MOXKHO HACTyIUIEHHE pe3oHaHca. CONpPOTUBICHHEM CPEAbI
npenedpeus. Jlomyckaemoe HarpsbkeHue [6] npuHATh paBHBIM 160 Mlla.



Kpurepun onenkn:

2 Gasa - ecliv 3a/1a4a BBINIOJHEHA NMPaBUIbHO B 00BbeMe 70-100%.
1 Gamt - ecnu 3a/1a4a BHITIOJHEHA MPaBHILHO B 00BbeMe 40-70%.

0 6ayIoB - eciu 3a/1a4a BBIIOJTHEHA TPAaBUILHO B Tipeaenax 0-40%.

7.2.28. KoMnuieKT 3aqaHuii VI NPpaKTH4YecKoro 3ansaTusa Ne31
Tema: «PacdyeT Ha IPOYHOCTH M JKECTKOCTH 0AJIKH NPH NMONEPEYHOM yAape»
Tunosoii npumep 3axaHus

Ha 3amannyto 6anky ¢ BeicoTsl H = 0,5 m cB0OOIHO MagaeT aOCOIIOTHO JKECTKOE TEIO
maccoit m. Ilomepednoe cedeHne OaTKM COCTABHOE — COCTOMT M3 YETBHIPEX CTaJbHBIX
paBHOOOKHX yrosikoB Nel(, cBapeHHBIX MEXIy co0oi. Onpenenurs A0MyCTUMYIO BEIUYHHY
Macchl NaJaloUIero Tena [m], mpu KOTopoil OyneT obecredeHa MPOYHOCTh OalKH, €CiH
[6]1=160 MIla, E=2-10° MIla. TIpoBepuTh BBINOJHEHNE YCIOBHS IKECTKOCTH, TMPUHAB
[8] = 3 mm. Maccoii 6anku npeHeOpeys.

y
= m | va—a—
. = /R
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Kpurepun onenkmn:

2 Gasa - ecliv 3a/1a4a BBINIOJHEHA NMPaBUIbHO B 00BbeMe 70-100%.
1 Gamt - ecnu 3a/1a4a BBINIOJHEHA TPaBUIBHO B 00beMe 40-70%.

0 G6amtoB - ecim 3a7a4ya BHINOJIHEHA PaBUIIbHO B npenenax 0-40%.



Tembl NMCbMEHHBIX padoT

Ne TeMmnl
/o

N3 Nel. ITocTpoenue 310p BHYTPEHHUX CUIOBBIX (PaKTOPOB

1.1. | [loctpoenue 30i0p BHYTPEHHUX CHIIOBBIX (PaKTOPOB NPHU PACTSHKEHUH-CKATUU CTEPIKHEH
1.2. | [loctpoeHue 3010p BHYTPEHHUX CHUIIOBBIX (DPAKTOPOB MPHU KPYUYEHUH BAJIOB

1.3. | lloctpoenue 3mi0p BHYTPEHHUX CHIIOBBIX (PaKTOPOB IpHU M3rude 6ajiok

1.4. | lloctpoenue 3mi0p BHYTPEHHUX CHIIOBBIX (PAKTOPOB MpHU M3THOE pam

M3 Ne2. PacueT Ha MPOYHOCTH U )KECTKOCTh MPU PACTKEHUU-CIKATUI

2.1. ‘ Pacyet Ha mPOYHOCTH M JKECTKOCTh CTyNEeHYaToro Opyca

M3 Ne3. Pacuet Ha MPOYHOCTH U KECTKOCTh MIPU U3rHOe

3.1. OnpeneneHne reoOMEeTPUUECKUX XapAKTEPUCTUK CI0KHOIO CEYEHHUS

3.2. | Pacyer Ha MPOYHOCTH U JKECTKOCTh OAJOK MPU INIOCKOM HONEPEYHOM H3THbe

N3 Ned4. Pacuer ctaTudecKd HEONPEAECIUMBIX CUCTEM METOJIOM CHII

4.1. ‘ Pacuer Ha IPOYHOCTH U JKECTKOCTh CTATUYECKHU HEONIPEACIMMBIX PaM

MJI3 NeS. Pacyer Ha MPOYHOCTH KOHCTPYKIIMHU, paOOTAOIIEH B YCIOBHSX CIIOKHOTO
COIPOTHUBJICHHUS

5.1. Pacuer Ha NpPOYHOCTH CTATUYECKU OINPENECIMMON IMPOCTPAHCTBEHHOM CTEPKHEBOU
KOHCTPYKLHH B YCIOBHSIX CJI0KHOT'O COITPOTHUBIICHUS

M3 Ne6. PacueTsl Ha yCTOMUMBOCTD, BHIHOCIUBOCTD U IPOYHOCTH B YCIOBHSIX
JUHAMHYECKOI0 BO3JEHCTBUS HArpy3Ku

6.1. Pacuer Ha yCTOMYUBOCTB CXKATBIX CTOCK

6.2. Pacuer ¢parmenTa Bajia 1noj Ae¥CTBUEM MTOBTOPHO-TIEPEMEHHOT0 M3ruda U Kpy4eHus




7.2.29. Kommuekr 3anau aias U3 Nel

Homep Bapmanta ans Bcex M3 mpencraBinser coOOW Tpex3HAYHOE YHCIO, KOTOPOE
Ha3zHayvaeTcs mpernonaaBateneM. Kaxnas mudpa nuMeeT BapHaTuBHOCTh, paBHyto 10, u onpenenser
YKa3aHHYIO TpYMIly JaHHBIX.

3amaua 1.1.

Tema: «IlocTpoeHne >MI0P BHYTPEHHUX CHJIOBBIX (PAKTOPOB NPH PACTHAKEHUH-CKATUH
CTepsKHen»

Tunosoii npumep 3axauu

JUis CTYNEHYaToro CTEpKHs, pabOTaroOIIero B YCIOBHSX PACTSIKEHUSA-CIKATHS, TTOCTPOUTH
3IIOPY BHYTPEHHEW NPOAOIBHON CUIIBL N.

1 5 1y
q
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A F, ., F,
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A 2
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{fl ("2 {a'_-; ‘T.l-

Ine: F1=20xH, F>=10xH, F3=30xH, g=20xH/m, [,=0,8m, [L,=1,5m, =1,2m, a1=0,5m, ax=1,4m,
az=0,7m.

3amaua 1.2.
Tema: «IlocTpoeHue 3MIOP BHYTPEHHUX CHJIOBBIX (DAKTOPOB IPH KPY4YEeHHH BAJIOB»
Tunosoii npumep 3axauu

Jns Banma, 3aKIIOYEHHOTO B TOAIIMIHMKK M Pa0OTAIOMIEr0 B YCJIOBUAX KpYyUEHHS,
IIOCTPOUTH 3IIOPY BHYTPEHHETO KPYTAILIEr0 MOMEHTa M, IPEABApPUTEIBHO BBIYMCIUB 3HAYCHUE
MOMeHTa Mo U3 yCIIOBHsI paBHOBECHSL.
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a, a, a,
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Y

punsats: Mi=1,6xHm, Mi=2xHm, M1=2xHm, m=8xHm/m, a1=0,5m, a>=0,3m, a3=0,2m.

Kpurepun onenkmn:

2 GaJuta — eciy 3a7jauyl BBIIIOJIHEHBI PaBUIbLHO B 00beMe 70-100%.
1 Gamt — ecinu 3a71a4u BHITIOJTHEHBI MTPaBHILHO B 00beMe 40-70%.

0 GayoB — eclv 3aJja4M BBITIOJTHEHBI IPAaBIIILHO MeHee yeM Ha 40%.



3agaya 1.3.
Tema: «IlocTpoeHue 3MI0P BHYTPEHHHUX CHJIOBBIX (pakTOPOB npu U3rude 6a10x»
Tunosoi npumep 3axauu

JUist IBYX CTaTUYECKH ONpEAEeTUMBIX OanoK, padoTaloMMX B YCIOBHAX IUIOCKOTO M3ruba:
cxema Nel — Ganka ¢ >kecTKuUM 3amiemiieHHeM, cxema Ne2 — Oajnka Ha JIByX OIOpax, MOCTPOUTH
SMIOPbI BHYTPEHHUX CHIIOBBIX (pakTopoB. [l NBYXOMOPHOH Oaiku MpeaBapUTEIbHO BBIYMCIHTH
peaxIyu o1op.
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a, a, as a, s

punsate: F=30xH, M=40xHm, g=20kH/m, a1=0,5m, a>=0,4m, a3=0,6m, as=0,5m, as=0,6.m.
Kpurepun onenkn:

4 Gata — eciu 3aJjaHKe BBIMIOJHEHO MpaBMWIIbHO B 00Bbeme 80-100%.
3 Ganna — ecyu 3aJJaHUE BBIIOJIHEHO MPaBUIHLHO B 00beMe 60-80%.

2 GaJuta — eciv 3aJjaHKe BBIITOJHEHO MpaBMWIIbHO B 00beme 40-60%.

0 6anmIoB — ecny 3a/1aHUE BHIMIOIHEHO MTPaBUILHO MeHee yeM Ha 40%.

3amaua 1.4.
Tema: «IlocTpoeHue 3MI0P BHYTPEHHHUX CHJIOBBIX (paKkTOPOB NpHu U3rude pam»
Tunosoi npumep 3axauu

Jlnist ABYX CTATHUYECKH OINPEACIIMMBIX paM, paboTaloNMX B YCIOBUAX INIOCKOTO U3ruda: cxema
Nel — pama c xecTkuM 3ameMieHueM, cxema Ne2 — pama Ha JBYX IIAPHUPHBIX OMOpax, MOCTPOUTH
SMIOPHl BHYTPEHHHUX CHJIOBBIX (hakTopoB. [lJiss JBYXOMOPHOW paMbl MPeIBAPUTEIBHO BBIYMCIHTH
peakuuu orop.
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Cxema 1 Cxema 2

Hpunsate: F=30xH, M=40xHm, g=20kH/m, a1=1,5m, ax=2m, a3=0,6m, [=0,5m.



Kpurtepun onenkn:
4 Gana — eciu 3aJjaHKe BBIMTOJTHEHO MpaBMWIbHO B 00Bbeme 80-100%.
3 Gamta — ecnu 3a1aHUE BBITIOJIHEHO MPaBHIBLHO B 00beMe 60-80%.
2 GaJuta — eciv 3aJjaHKe BBIITOJHEHO MpaBMWIbHO B 00beme 40-60%.
0 GanmIoB — ecny 3a/1aHUe BHITIOIHEHO MTPAaBUIBLHO MeHee ueM Ha 40%.

7.2.30. Komnuiexkr 3agau aas U3 Ne2
Tema: «PacyeT Ha MPOYHOCTH U KECTKOCTH CTYNEHYATOr0 Opyca»
Tunosoi npumep 3axauu

CryneHyaTslii CTambHOW OpyCc KpYIJIOTO IONEPEYHOr0 CEYEHHUS HAarpyKeH CHJIIaMH,
HaIpaBJIEHHBIMU BJ10JIb €ro ocu (cxema — /13 Nel, 3anaua 1.1).

IIpuHsAB Ha MCXOQHOM CXEME COOTHOILICHHE IUIOIIANEH KPYIVIBIX IOIEPEYHBIX CEYEHUU I10
IPOHYMEPOBaHHBIM ydacTKaM Opyca: A1=A, Ax=A/2, A3=A/3, nogobpaTb U3 ycIoBHUsS MPOYHOCTU
[A] — pomyckaemMyl IUIOIIAJb IONEPEYHOro ceueHus. I[IpoBepuTh BBHINOJHEHUE YCIOBHS
xKecTKocTH. CHpoeKTHpoBaTh Opyc pPaBHOTO CONPOTHUBICHHUS U TPOBECTH OOOCHOBAHUE €r0
SKOHOMHUYHOCTH.
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[punsate: F1=20kH, F>=10kH, F3=30kH, q=20xH/m, 1=0,8m, L=1,5m, 3=1,2m, a1=0,5m,
ar=1,4m, a3=0,7m. Matepuan Crans 40, 6,:=340MIla, n1=1,8.

Kpurepun onenkn:

4 Gamna — ecnu paboTa BBIIOJTHEHA paBWIbHO B 00beme 80-100%.
3 Gama — ecii paboTa BHITIOIHEHA MPaBWIbHO B 00beme 60-80%.

2 Gayuta — eciu paboTa BBIIIOJTHEHA PaBUIBHO B 00beme 40-60%.

0 6amnoB — ecnu paboTa BBINOJIHEHA NPaBUIBLHO MeHee ueM Ha 40%.

7.2.31. Komnuiekr 3agau aas U3 Ne3

3apaua 3.1.

Tema: «OnpeneneHue reoMeTpUYeCKHX XaPAKTEPUCTHK CJIO0KHOTO CeYeHHU s
Tunosoi npumep 3axauu

Ceuenue cnoxHOW (OpPMBI  SBISETCS TONEPEYHBIM CEYEHHEM HEKOTOPOM Harpy>KeHHOH
KOHCTpyKUMH. [l pacuera B JajbHEHIIEM 3TOW KOHCTPYKLMM HAa IMPOYHOCTb M KECTKOCTb
HEOOXO/MMO ONPEAETUTh IMOJOKEHHE TJIABHBIX IEHTPAJIbHBIX OCEH U 3HAUEHHs TJIaBHBIX
LIEHTPAJIbHBIX MOMEHTOB UHEPLIMU CIIOKHOI'O CCUCHHSL.
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Mpunstse: ki=0,9, k3=0,3.

Kputepun onenkn:

2 GaJuta — eciM 3ajjaya BBIIOJHEHA paBWIbHO B 00beme 70-100%.
1 Gamn — ecnu 3a7aua BHITIOTHEHA IPAaBUIBHO B 00beme 40-70%.

0 GannoB — ecnu 3a7a4a BBITIOJTHEHA MPAaBUILHO MeHee ueM Ha 40%.

3agaua 3.2.
Tema: «PacdyeT Ha NPOYHOCTH M KECTKOCTH 0AJIOK NPH IJIOCKOM NONEepeYHOM u3rude»
Tunosoi npumep 3axauu

ILnaH pemenus

1. Berueptuth B Macmrabe 0ajky Ha JBYX OMOpax ¢ MOCTPOCHHBIMHU 3miopaMu O, u M, (B3Tb
u3 13 Nel, 3agauga 1.3, cxema No2).

2. Jlna Oanku, M3rOTOBIEHHOW W3 IUIACTUYHOTO MaTepuana, MoAo0paTh M3 YCIOBHA
MIPOYHOCTHU JIBYTaBpOBOE, MpsimoyrosibHoe (h/b = 2) n kpyrnoe ceuenus, npunsas [¢| = 160 MIla.
JlaTh 3aKII0UYEHUE O PAIIMOHAIBHOCTH (POPMBI CEYSHHUS IO PACXOY MaTepHaa.

3. Jlns 6anku, U3roTOBIEHHON M3 XPYIKOTO MaTepualia, ONpeAeIUTh U3 YCIOBHS MPOYHOCTH
XapaKTepHbIH pa3Mep [a] CIIOXKHOIO IMONEpPEeYyHOro ceueHus (u3 3amauu 3.1), mpeaBapuUTEIbHO
PELINB BOIIPOC O €r0 pallMOHAIBHOM NoJ0keHuH. [IpuHaTh 65p=150MIla, 6:,=640MIla, n,=2.

4. OrmpenenuB MEpeMEIICHUS] HE3aKPEIJICHHBIX TPAaHUYHBIX CEYCHMH, U300pa3HuTh
NpUOJIMKEHHBINH BUJI OCH U30THYTOM OAJIKM M MPOBECTU MPOBEPKY JKECTKOCTH OAJIKHU JABYTaBPOBOTO
ceuenus, npussiB [ O | = (0,0005...0,001)-/ (rme / — paccrosiHue Mexnay omopamu). [IpuHSATH
E =2-10° MIla.

Kpurepun onenkn:

4 Gana — eciu 3a7jaya BBHITIOJTHEHA paBWIbHO B 00beme 80-100%.
3 Gamta — ecyu 3a1a4a BBITIOJIHEHA MPaBWIbHO B 00beme 60-80%.

2 GaJuta — eciM 3ajjaua BBIIIOJTHEHA IPaBWIBHO B 00beme 40-60%.

0 GamnoB — eciu 3a7a4a BBITIOJTHEHA MPABUIHLHO MeHee ueM Ha 40%.

7.2.32. Komnuekr 3anau aias U3 Ned
Tema: «PacyeT Ha MPOYHOCTDH M )KECTKOCTH CTATHYECKH HeoNpeaeTuMbIX pam»
Tunosoi npumep 3axauu

Ha cratnuecku ompenenmmoit pame (M3 Nel, 3amaua 1.3, cxema Nel) ycranoBumm
JIOTIOJTHUTENBbHBIE OMOPHI (BCE OCTAJIBHBIC UCXOIHBIC TaHHbBIE — MPEXHUE). MaTepua cTep>KHs
— Cr. 3: [6]=160 MIIa, E=2-10° MIla. JKeCTKOCTh CEYEHHUI BCEX yYACTKOB PaMbl MOCTOSHHA:
ElL.=const.



Jis mosydyeHHOM TakuM 0Opa3oM CTaTHYECKH HEOIpeaeIMMOi pambl 1moxo0parthb
palMOHAIBHOE IIONEPEYHOE CEYEHUE U3 YCIOBUSA NPOYHOCTH U INPOBEPUTh KOHCTPYKLMIO HA
KECTKOCTb.
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Hpunsate: F =30 kH, M =40 kHm, g =20 kH/m, a1 = 1,5 m,a2 =2 m,a3 = 0,6 m, [ = 0,5 m.

Kputepun onenkn:

5 6amnoB — ecnu paboTa BHINOIHEHA MpaBMiIbHO B 00beMe 80-100%.
3-4 6anna — ecnu paboTa BBHIIOJIHEHA MPAaBUIIbHO B 00beme 50-80%.
2 Gayta — eciu paboTa BBIIIOJTHEHA PaBUWIBHO B 00beme 40-50%.

0 6amnoB — ecnu paboTa BBINOJIHEHA NPaBUILHO MeHee ueM Ha 40%.

7.2.33. Komnuiekr 3anau aias U3 Ne5
Tema: «Pacuer Ha IPOYHOCTH MPH CJIOKHOM COMPOTUBIEHUN»

Tunosoi npumep 3axauu

KoHconpHas pama Harpy»eHa IpOCTPaHCTBEHHOM cucTeMoil BHemHuX cuil: Fi=4,5kxH,
F»=3,5kH, F3=1,5xH, q=2xH/m. JInuHa 351eMEeHTOB paMbl OJIMHAKOBA U paBHa [=0,5M. Marepuan
pambl — ctanb CT3 ¢ nmomyckaembiM HampspkeHueM [o] = 160 MIla. TpeOyercs mogobpath ist
pambl U3 YCJIOBUS MPOYHOCTH JHAMETP KPYIJIOTO MOIMEPEYHOIro CEYCHHUs d, a TakKe pa3Mephl
NpSAMOYTOJBHOTO ceueHuss b u h, ecnmu h/b=1,5. CpaBHUTH MOJOOpaHHBIE CEYCHHS C TOUKU
3pEHHS METAJUIOEMKOCTH.

[Tpu HaMM4MK B ONTACHOM TOYKE HOPMAJIBHBIX M KacaTeIbHBIX HAPSHKCHUN UCTIONb30BaTh
III Teopuro IpeneaIbHOrO COCTOSHMUS.

Kpurepun onenkn:

5 6amnoB — ecnu paboTa BHINOIHEHA MpaBMIIbHO B 00beMe 80-100%.
3-4 6anna — ecnu paboTa BBHIIOIHEHA MPaBUIILHO B 00beme 50-80%.
2 Gayta — eciu paboTa BBIIIOJTHEHA PaBUIBHO B 00beme 40-50%.

0 6amnoB — ecnu paboTa BBINOJIHEHA NPaBUILHO MeHee ueM Ha 40%.



7.2.34. Komnuiekr 3agau aias U3 Ne6

3agaua 6.1.

Tema: «Pacyer c:KaTbIX CTEP;KHEH HA YCTOMYHBOCTb)»
Tunosoi npumep 3axauu

IlonepedyHoe cedyeHHE LIEHTPAIBHO CYKATOM KOJIOHHBI COCTaBICHO M3 CTAJIBHBIX IPOKATHBIX
npoduiiedl, COeIMHEHHBIX B CIUIOUIHOE CEYCHHWE NPU TOMOIIM TUArOHAJIbHON pEIIeTKH W3
CTAJIbHBIX IIAaHOK. OnpenenuTh: AONYCKaeMyl Harpy3Ky U3 YCJIOBHS YCTOMUMBOCTH,
KPUTHYECKYI0 HAarpy3ky u Kod(p@HIMEeHT 3amaca yCTOMUMBOCTH — JUISI KOJIOHHBI 3aJJaHHOMN
(GopMBI MONEPEYHOr0 CEYeHHMs, a TaKXKe JJIS KOJOHHBI KOJIbleBOoro ceyeHus. Oba ceueHHs

HUMCIOT OJMHAKOBYIO IJIOM[A[b, IJId KOJIbIIa U3BCCTHO COOTHOMCHUC JUAMETPOB: ¢ = %=0,9.

(Baprg X

Saomox ¥
HEDOBHO0OKUL e

[punsate: [ = 8,5 M, yronok HepaBHOOOKkuii Nel1/7, matepuan C12, [c] = 140 MI1a,
7\40 = 60, }\znpe() = 105, a— 245 MHa, b = 0,67 MHa.

Kpurepun onenkn:

3 Gama — eciy 331a4a BBITIOIHEHA MpaBMWIIbHO B 00Bbeme 80-100%.
2 GaJua — eciM 3ajjaua BBIIIOJTHEHA PaBWIBHO B 00beme 60-80%.

1 Ganmna — ecnu 3a7aya BBHIIOJIHEHA PaBUWIIbHO B 00beme 40-60%.

0 GannoB — ecnu 3a7a4a BBITIOJTHEHA MPAaBUIHLHO MeHee ueM Ha 40%.

3agauya 6.2.
Tema: «Pacyer Ha NIPOYHOCTH NPHU NOBTOPHO-NEPEMEHHBIX HAIPY3KAX»
Tunosoi npumep 3axauu

Ban penykropa, mnpeAcTaBisAOmUNA cOOOW  CTEpXKEHb KPYIJIOrO CEYEHHS C
KOHIIGHTPATOPOM HANpsDKCHUH, TOABEpraercss JACHCTBHIO HM3THOAIOIIET0 M KPYTSIIETO
MOMEHTOB, U3MEHSIOLIUXCS 110 CHHYCOUAAIIBHOMY 3aKOHY.

Omnpenenuth KO3PPHUIKEHT 3araca MPOYHOCTH Baja MO BEIHOCIUBOCTU M TEKYYECTH.
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[IpuHATH: y4acTOK Bajla UMEET KOHLEHTPATOp HANpSIKEHUS B BUJE TaITEIN pajgnyCcoM
r=>5 MM, quamerp onHod yactu D =75 mm, a apyroit d = 60 mm. M3MeHeHHne M3rubaromero

max min
MoMeHTa HaxoxuTes B auanasone: M © =0,6kHm, M ™ = —0,6xHwm, kpyTsiero MmoMenTa —
MKmpalx =3kHwm, MKmplIl =1,5«Hm. Ban wusroroBieH u3 cranmu45 ¢ MeXaHUYECKUMHU

XapaKTEPUCTHUKAMU: ox= 600 Mlla, o:= 360 Mlla, 0-1=300 Mlla, =230 Mlla,
1.1= 180 MIla, — n umeeT nUM(POBAHHYIO TOBEPXHOCTD.

Kpurepun onenkn:

3 Gamta — eciu 331a4a BBITIOIHEHA MpaBMWiIbHO B 00Bbeme 80-100%.
2 GaJuta — eciu 3ajjaua BBIIIOJTHEHA IPaBWIBHO B 00beme 60-80%.

1 Ganmna — ecnu 3a7aya BBIIOJIHEHA PaBMWIIbHO B 00Bbeme 40-60%.

0 GaynnoB — eciu 3a7a4a BBITIOJTHEHA MPAaBUILHO MeHee ueM Ha 40%.



7.3. OneHo4Hble cpeacTBa AJs NMPOMEKYTOYHOH aTTECTANMH IO HTOraM OCBOCHUS

JUCIHUILINHBI

7.3.1. Bonnpochl kK IPOMeKYyTOYHOM aTTecTAlNU

Ne
o/ Bonpocel K 3K3aMeHy
1 | lenu v 3ajauy CONPOTUBIICHUS] MAaTEPHUAJIOB
2 | OcHOBHBIE JONYIIEHUS U IPUHLUIIBI CONPOTUBIICHNS MAaTEPUAIIOB
3 | Mojenu npoYyHOCTHOM HAaJEKHOCTH
4 | Meton ceueHuit
5 | Knaccuduxanus npocTetIMx BUIOB HarPy>KEHHSI
6 | IToctpoenue snrop BC® npu pacTsyKeHUU-CKATUU
7 | IHoctpoenue snrop BCO npu kpyueHun
8 | AuddepennmanbHple 3aBUCUMOCTH MEXIy BHEIIHUMH M BHYTPEHHUMH CHIJIOBBIMHU
¢dakTopamu npu u3rude
9 | IloctpoeHue anropbl NONepeuHoi cuisl Qy
10 | [TocTpoeHue 3M0pbl U3rHOAIONIMX MOMEHTOB Mx
11 | OcHOBHBIE BU/IBI PACYETOB B CONPOTHUBIIEHUU MaTEpUAJIOB
12 | Onpenenenne HanpsKEHUI PU pacTKEHUU-CKATHH
13 | Jedopmanuu npu pactsokeHuu-coxkatu. Koo duuuent [lyaccona
14 | 3akoH I'yka npu pacTsKEHUU-COKATUU
15 | UcnblTanue Ha pacTsKeHHE. XapaKTEepUCTUKU NPOYHOCTH U IUIACTUYHOCTH. SIBiIeHME
HakJjena
16 | Ucnobitanue Ha cxxatue. OcoOEHHOCTH MCIIBITAHUS HA CHKAaTHE
17 | Inactuunbie u xpynkue marepuaibl. OCOOCHHOCTH UX TOBEACHUS NPU PACTSIKEHUU U
C)KaTUU
18 | Pacuer Ha NPOYHOCTH NPU PACTIKEHUHU-CKATHH
19 | Buasl pacueToB Ha IPOYHOCTh
20 | IToHsiTHE PaBHONIPOYHOT'O CTEPKHS
21 | Pacuyer Ha )KE€CTKOCTb IIPU pacTsKeHUU-ckaTuu. [locTpoeHue amopel epeMeleHui.
22 | I'eomeTpuyeCcKUE XapaKTEPUCTUKH IIJIOCKMX CEUECHUM, UX ONpEACICHUsI.
23 | I'maBHBIE OCHU U TJIABHBIE MOMEHThHI HHEPLIUU
24 | ®opmyasl UIsl ONPEIEIECHHS TIJIABHBIX LIEHTPAJIBbHBIX MOMEHTOB HHEPLMH IMPOCTEHIINX
CEUEHUN: IPSIMOYTOJIbHUKA, TPEYTOJIbHUKA, Kpyra, KoJblia
25 | Teopema 0 CYMMHPOBaHMH MOMEHTOB HHEPLIMH
26 | Teopema o nmpeobpa3zoBaHUK MOMEHTOB MHEPIMU NIPU MapaJlIeIbHOM IIepeHOCce OCei
27 | Teopema o npeobpa3zoBaHUK MOMEHTOB MHEPIIMU IIPU TIOBOPOTE Oceit
28 | HopmanbHbIe HAPsKEHUs IPU YUCTOM H3TH0e
29 | OceBoil MOMEHT COPOTUBIICHHUS
30 | KacaTtenpHble HaNpsDKEHUS MPH MPsIMOM noniepedHoM u3rude. @opmyna JXKypasckoro
31 | Pacyer Ha MPOYHOCTH MPHU INIOCKOM H3rHOe
32 | AuddepenumanbHoe ypaBHEHHE YIPYToi JIMHUHU OAJIKH
33 | UnTerpupoBanue nuddpepeHaabHOro ypaBHeHUs YIIPYT O IMHUH
34 | Onpenenenne nepeMelieHuii npu u3rude merogom Mopa
35 | YucneHHble npwiiokeHus narerpana Mopa. @opmyna Cumncona
36 | Cnocob Bepemaruna npu onpeaesieH|uH epeMerieHui
37 | YcioBue ®eCTKOCTH ITPU U3rude
38 | Kocoii u3ru6
39 | BHeueHTpeHHOE pacTsHKEHHUE-CoKATHE
40 | YucTslii CABUT U €0 OCOOEHHOCTH




Bonpocs! Kk 3k3aMeHy

n/n

41 | 3axoH ['yka npu 4ucTom caBure

42 | OnpeneneHue KacaTeabHbIX HANPSKEHUM IPU KPYUEHUH

43 | IlonspHbIi MOMEHT CONPOTHUBIICHUS

44 | YcnoBue Npo4YHOCTH NPU KPYUEHHUH

45 | Ilepemenienus npu KpyueHuu. [loctpoeHue 3mopel yIiIoB 3aKpyUMBaHUs

46 VYcnoBue JKECTKOCTM MpU KPYYEHMHM: B AOCOJIOTHBIX M B OTHOCUTENBHBIX YIVIax
3aKpy4YUBaHHS

47 | Pacuer Ha cpe3 U cMsATHE

48 CraTtudecku oOINpeAenuMble M CTAaTUYECKHM HEONpEAEIMMBbIE CHCTEMBl. MeTon CHIL
JledopmarmonHast mpoBepka.

49 | Pacyer Ha IPOYHOCTH M JKECTKOCTh CTATUYECKH HEONPEIEIUMbIX CUCTEM.

50 [loHsATHE HANPSKEHHOTO COCTOSIHMSI B TOUKE M €ro BUABL. | J1aBHBIE IUIOIAJKU U TJIaBHBIE
HaIpsSDKEHUS.

51 [Tnockoe HampspkeHHOe coctosiHue. [Ipsimast m oOpaTHas 3aJadd MJIOCKOTO HAMPSKEHHOTO
cocrosinus. Kpyr Mopa.

52 | O6beMHOe HanpsbkeHHoe cocTosgHue. O600meHHbIH 3akoH ['yka. O6bpéMHas nedopmanus.

53 Teopun npenenbHOro COCTOSIHUS: Ha3BaHUs, KPUTEPUU PABHOIIPOYHOCTH, PEKOMEHJAINH K
IIPUMEHEHHUIO.

54 | O6mwmii coyyvaii HarpyeHus. PacueT Ha MpOYHOCTH NPH 00LIEM CiTydae Harpy>KeHusl.

55 YCToﬁqHBochL CKaTbIX cTepxkHe. 3amaua Oiinepa. dopmyna Oiinepa omnpeneneHus
KPUTUYECKOW CHUIIBI.

56 Bnusinue croco0a 3akperyieHus: CTep KHSA Ha BEJIMUMHY KpuTHUecKoW cuiibl. Koadduument
IIPUBEIECHHUS JUIUHBI.

57 | lpenensl npuMeHUMOCcTH popmyiiel Diinepa. [ MOKOCTh CTEpIKHSL.

58 Qynnpnqecxa;{ ¢dopmyna SICHHCKOTO OmpeneieHus: KPUTHYECKOTo HampspkeHus. Ilpenens
€€ IPUMEHUMOCTH.

59 | AmnarpaMma 3aBUCUMOCTH KPUTUYECKOTO HANPSIKEHUS] OT THOKOCTH CTEPXKHSL.

60 [TpakTUdeckuii pacyeT CXKaThIX CTepKHEH Ha ycToWduBOCTh. KoadduuueHT mpomonbHOro
u3ruba. Bunel pacyera Ha yCTOHYHUBOCTb.

61 Yceranocts u BEIHOCTHBOCTE MATCPHAIA. XapakTepUCTUKU LMKJIOB HAaIpsDKEHUN. Byl
LIMKJIOB HANIPSKEHUH.

62 | Kpussle ycranoctu. Ilpenen BBIHOCIMBOCTH MaTepUaa.

63 JuarpamMma npeaenbHbIX amIuinTyA. (CXeMaTU3MpOBAaHHBIE AMarpamMmbl IPEAEIBHBIX
AMIUIUTY .

64 KOHCTPYKTHBHO-TEXHOJIOTHUECKUE (PAKTOPHI, BIHSIOIIME HA YCTAIOCTHYIO IPOYHOCTD
matepuana. Ko uimenT 3anaca npu MUKJINIECKOM HArPyKEHUH.

65 CB0OOOHBIC U BBIHYKJIEHHBIC KOJICOAHUS CHCTEM C OJHOW CTEMEHBIO CBOOOIBI. YUET CHI
COIIPOTHUBIIEHUS CPEBI.

66 Pacuer Ha IPOYHOCTH M KECTKOCTD MPH BBIHYKIACHHBIX KosieOaHusx cucreM. [logatinuBocTb
cucrembl. Ko duimeHt AuHaMUUHOCTH.

67 | OcoGeHHOCTH yIapHOTO NecTBUS Harpy3ku. Buasl yaapa.

68 OOuwmii cyvai yAapHoro BO3/1eHcTBUS Harpy3ku. Koaduiment auaaMuaHoCcTH B 001EeM
Clly4ae y1apHOrO BO3JIEHCTBUSI.

69 | Yactnsle cnyyan ynapa. KoadduimenTsl TMHAMUYHOCTH U151 YaCTHBIX CIIy4aeB yaapa.

70 | Pacuer Ha IPOYHOCTH U JKECTKOCTh MU yAApE.




7.3.2. Kputepun u HOPpMbI OLIEHKH

dopma npoBeaeHus

Cemectp NMPOMEKYTOYHOI Kpurepun u HOpMBI OLIEHKH
aTTecTanuu
Ecau utoroselii pedTUHT
«OTJIIMYHO»
cocTaBiisieT 85 u Hosee OanoB
Ecau utoroselii pedTUHT
9K3aMeEH «XOPpOILIO»
coctaiisieT oT 70 10 84 Ganos
3 (0 HAaKOMUTEIBLHOMY

pEUTHHTY)

Ecau utoroselii pedTUHT

«KYOOBJICTBOPUTCIIBHO»
y p COCTAaBIISIET OT 55 10 69 0auIoB

Ecau utoroselii pedTUHT

«HEYHOBJIECTBOPUTEIBLHO»
COCTAaBIIsIET MeHee 55 0auIoB




8. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieYeHHe TUC U ILTHHBI

8.1. O0s3aTesbHasI IMTEPATYPA

Tun (yueOHHMK, ydeOHOE

KoandecTtBO B
HAY4YHOI

Ne A nocooue, yaeoHo-
BTOPbI, COCTABUTEIH 3arsiaBue (3aroJjioBoK) I'ox u3nanus ondamnoTexe /
n/n MeTOoAnYecKoe mocoome,
HaunmenoBanue
NMPaKTHKYM, IP.) 3BC
1 I1. A. ITaBnoB [u ap.] ; mox | ConpoTUBIEHHE MAaTEPUAJIOB [ DIEKTPOHHBIN VY4aeOHUuK 2022 OBC «Jlanb»
pen. b. E. MenpHuKOBa pecypc]
8.2. lonotHuTEIBHAS IUTEPATYPA
Tun (y4eOHHK, yueOHoe KMH%CTEO e
HAYYHOI
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEJIHN 3ar;iaBue (3aroJjioBoK) I'ox u3nanus ondamnoTexe /
n/n MeTOoAnYecKoe mocoome,
HaunmenoBanue
NMPAaKTHKYM, AP.) 3EC
2 | T. ®.I'aBpunosa, E. I1. ConpoTuBieHne MaTEPUaIoB [ DIEKTPOHHBIN IIpakTukym 2016 Penosuropuii
I'opnuenko, A. A. PazyBaeB | pecypc]| : IpaKTUKyM Il CTYJIEHTOB 3a04. Ty
¢dbopmbl 00yuenus. B2 4. Y. 1
3 | T. ®. I'aBpunosa, E. I1. ConpoTuBieHne MaTEPUaIoB [ DIEKTPOHHBIN IIpakTukym 2016 Penosuropuii
I'opnuenko, A. A. PazyBaeB | pecypc| : IpakKTUKYM Il CTYJIEHTOB 3a04. Ty
dbopmbl 00yueHus. B2 4. Y. 2
4 | T. ®.I'aBpunosa, E. I1. ConpoTuBieHne MaTepUasIoB [ DIEKTPOHHBIN [IpakTukym 2017 Penosuropuii
I'opnuenko, A. A. PazyBaeB | pecypc] : IpakKTUKYM Ul CTYI€HTOB OYHOMN Ty
¢dbopmbl 00yuenus. B2 4. Y. 1
5 B.T. XKykos Mexanuka [ DJIeKTpOHHBIHN pecypc] : Y4eOHoe mocobue 2012 OBC «Jlanby

COIIPOTHBIICHHE MAaTEPUAJIOB : yueld. mocodue




8.3. Ilepeuens npogeccnoHaNBHBIX 0a3 JAHHBIX W MHGOPMALMOHHBIX CIHPABOYHBIX
cucTeM

http://www.toehelp.ru/theory/sopromat/  Jlekiiuu 1o  gucruruinHe  «CompoTHBIIEHUE
MaTepUaIOBy, HIIIOCTPUPOBAHHBIE IPUMEPAMU PEILICHUS 3a1ay.

http://technofile.ru/files/sopromat.html ~ Marepuansl [y CKayMBaHWSA:  LIMAPTaJKH,
METOIMYECKUE TI0COOMsI M0 pelIeHHI0 3aaad, ydeOHuK PeomocbeBa IO  COMPOTUBICHHIO
MaTepHasIOB, COPTAMEHT MPOKATHBIX Mpoduieid, GpopmMybl.

http://mysopromat.ru/ Ha 3Tom caiite HaxoaAuTCs:
e  TIOJHBIN KOHCHEKT JEeKIH 1o Kypcy «COnpoTUBICHNE MaTEPUATIOBY;
e HCTOpHS CO3/IaHUS M CTAHOBJICHUS COIIPOTHBIICHHS MAaTEPUAJIOB KaK y4eOHOTO MPeIMeTa;
e ONHCaHUE COBPEMEHHBIX METOJOB KOHCTPYMPOBAHHUS W pacueTa M3/AeIHi Ha MPOYHOCTh U
J0JTOBEYHOCTH;
e CTaTUCTHUYECKHE METOJbI 00pabOTKH pe3yIbTaTOB MEXaHUYECKHUX HCIIBITAaHUH;
e ONHCaHUE COBpEeMEHHBIX MporpaMMHbIX kKoMiiekcoB CAD/FEA;
e pPa3IMYHBIC CIPABOYHBIC MATEPHAIIBL.

http://www.soprotmat.ru/ Ha caiiTe HaxoauTcsi Kypc JEKIHH, J1abopaTOpHBIA MpPaKTUKYM,
My3el pa3pyleHni, yueOHble PUIBMBI, CIIPABOYHBIC JAHHBIE M MHOTOE JIPYTOe.

http://botaniks.ru/sopromat.php Ha 3TomM cailte ecTb BO3MOXXHOCTb OECILUIATHO CKadaTh
MIPUMEPBI PEIICHUS 3a/1a4 [0 COMPOTUBIICHUIO MaTEPHAJIOB.

http://www.1001soft.com/soft/sopromat_raschet_ploskih balok i ram-945.html 3nech
MO>KHO O€CIUIaTHO CKayaTh IpOrpaMMy JUIs pacueTa 0ajok, paboTalonMX Ha U3rHO.

—  WebofScience[OnekTpoHHblii pecypc] : MynbTUAMCUMIUIMHApHAs pedepaTuBHas Oa3za
nanaeix.  — Philadelphia: ClarivateAnalitics, 2016— . — Pexum jgoctyna
apps.webofknowledge.com. — 3arn. ¢ skpana. — 3. pyc., aHrI.

—  Scopus[OnexkTponHblii pecypc| : pedeparuBHas 06a3a mannHbix. — Netherlands: Elsevier,

2004— . — PexxuMm noctyna : scopus.com. — 3ari. ¢ 9KkpaHa. — 3. pyc., aHIIL

— Elibrary[Onexrponnslii pecypc] : Hay4yHas 3JeKTpoHHas Oubinoreka. — Mocksa : HOB,
2000— . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHri.

—  SpringerLink[OnexTponnsiii pecypc] : [0a3a manHbIX]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — S13. anri.

8.4. IlepeyeHb NpOrpaMMHOro odecrnevdeHnst

Ne Haumenosanme IO PexBu3uTHI A0roBopa
n/n (naTa, HOMep, CPOK J1eiicTBHUS)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc neicTBusl — 6ecCpPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpox
JecTBUSL — 6ECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Standard 2013 Russian OLP NL JeHCTBUS — OECCPOUHO
AcademicEdition



http://www.toehelp.ru/theory/sopromat/
http://technofile.ru/files/sopromat.html
http://mysopromat.ru/
http://www.soprotmat.ru/
http://botaniks.ru/sopromat.php
http://www.1001soft.com/soft/sopromat_raschet_ploskih_balok_i_ram-945.html

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
o0pa30BaTeIbHOIO NMpouecca no JUCHUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, Ja0opaTopuii, MACTEPCKUX U

Ne Ap. 00BEKTOB 1JIsl NPOBEACHUS
. IlepeyeHb 0OCHOBHOTO 000PYAOBAHMA
N/ | NMPaKTHYeCKHX U JA00PATOPHBIX 3aHATHIA,
NMOMELIEeHUH VI CAMOCTOATEIbLHOMI

padoThl 00ydaromuxcst (HoMep ayAuTOpHH)

VYuebnas ayautopuss ans  nposeaeHus | CTomsl YUYEHUYECKUE TPEXMECTHBIE

3aHATUNA  JIGKIIMOHHOTO  Tuma. YueOHas | (MOHOOJOK), MOHOOJOKH JIBYXMECTHBIC,

ayIuTOpusl  JUIsl  IIPOBEIEHUS  3aHATHH | CTOJ IIPEnoaaBaTeIbCKUM, CTYJ

CEeMHMHAPCKOro THIa. Y4yeOHas ayAUTOpHUS IJIsl | MPENoAaBaTeIbCKUid, JOCKa ayauTOpHas
| | KYPCOBOrO IPOCKTHPOBAHHA (BbImosHEHUs | (MeroBas), kadenpa

KypCcOBBIX paboT). YueOHas ayauTopus ais

IIPOBEJEHUS TPYIIIOBBIX Y WHIUBUAYAIbHBIX

KOHCyJbpTaluil. YueOHasg ayauropus Ui

IIPOBEJCHUS 3aHATUH TEKYLIEr0 KOHTPOJI U

IIPOMEXYTOYHOM arrecTaiuu (A-419)

Jlabopatopus "Comnporusnenue MmatepuanoB'. | CTosl Y4YEHUYECKHUE JBYXMECTHBIE

Jlaboparopust "MexaHudeckne MCHBITAaHUS | (MOHOOJIOKH), CTOJI TPENOJaBATEIbCKHIMA,
2 | matepuanioB". YueOHas ayauTopus IS | CTYI [IPENOAABATEIIbCKUN, JIOCKa

MPOBEICHUS JIabopaTOpHBIX padoT (A-115) aynutopHas (MenoBasi), yctaHoBku: CM-

20, CM-24b, CM-11A, CM-8, CM-7b

VYuebnas ayautopust ans  npoBeaeHus | Ctomsl YUYEHUYECKUE JIByXMECTHbBIE

3aHATUNA  JIGKIIMOHHOTO  Tuma. YueOHas | (MOHOOJOKH), CTON MpPEroAaBaTelbCKUIA,

ayIuTOpusl  JUIsl  IIPOBEIAEHUS  3aHATHH | CTYyIH IIpenoaaBaTeNIbCKUM, J0cKa

CEeMHMHAPCKOro THma. Y4yeOHas ayAUTOpUs sl | ayAuTOpHast (MesioBast)
3 | KYPCOBOTO  MPOEKTHPOBAHMS (BBIIIOJIHEHUS

KypCOBBIX paboT). YueOHas ayauTopus ais

IIPOBEJEHUS TPYIIIOBBIX U WHIUBUAYAIbHBIX

KOHCYyJbTalMil. YueOHasg ayauropus Ui

IIPOBEJICHUS 3aHATUN TEKYLIEr0 KOHTPOJIS U

IIPOMEXYTOYHOH arrecTaiuu (A-127)

[Tomemienne s camocTosTenbHOH paboTsl | CTOMBI YYEHUYECKHUE, CTYJIbsI
4 | cryaentos (I-401) yuennueckue, [IK ¢ BbIxomoM B ceThb

WNHuTtepHer
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