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PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Mexanuka 2

(HaumeHosanue OUCYUNTUHDBL)

10 HalIpaBJICHUTIO NOATOTOBKHU
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHIECKOE 00eCIeYeHHe MATHHOCTPOUTENIBHBIX ITPOU3BOJICTB

HaNpaBJIEHHOCTH (MTPOpUIIb)
TexXHOIOT sl MAaIIMHOCTPOCHUS

dopma 00ydeHus: OUHAs
['on Habopa: 2021
O6mas TpynoemkocTh: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILJIMHBI 110 CeMeCTPpaM

CemecTp 3

DopmMa KOHTPOJIA PTP, Hroro
Bua 3ansaTuii 3a4eT
Jlexuun 34 34
JlaGopaTopHsbie 18 18
IIpakTnueckue 50 50
Pykosoacrtso: PI'P 1 1
IIpoMexyTouHas aTTecTalus 0,25 0,25
KonrakrtHas pabora 103,25 103,25
CamocrosTenbHas padora 112,75 112,75
KoHnTpons
Hroro 216 216




Pabouyto mporpamMmy coctaBui(u):
TIOLICHT, IOIEHT, KaHauaatT (us.-MaT. HaykK, [ opauenko E.IT.

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

JIOLIEHT, KaHAU1aT TEXHUYECKUX HayK, PazyBaeB A.A.

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

PenensupoBanue pabodeil mporpaMMbl TUCIUITIHHBIL:

OtcyTtcTBYET

Penensent

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

Pabouas mporpamma qucuMIUIMHEL cocTaBieHa Ha ocHoBaHuu ®I'OC BO u yueOHOrO ruiana
HampaBJICHUs TOATOTOBKU
15.03.05 KoHCTPYKTOPCKO-TEXHOJIOTHIECKOE 00eCIeYeHe MATHHOCTPOUTENILHBIX ITPOU3BOJICTB

Cpok aeiicTBus padoueil nporpaMMbl IHCHHMILIMHBI 10 «31» aBrycra 2024 r.

COT'JTACOBAHO

3aBenyrouwmii kadeapoit
«O060py0BaHUE U TEXHOJIOTMH MAIIMHOCTPOUTEIHHOTO MPOU3BOACTBAY

«_» 20 T. H.1O. Jlorunos
(noonucyv) (H.0. Damunus)

YTBEPXJIEHO

Ha 3acenpanuu kadenpsl
«HanoTexHoIOTHH, MAaTEPUATOBEICHUE H MEXAHUKA)

(mpotokon 3acenanuss Ne 1 ot « 30 » aBrycra 2020 r.).



1. Ieab ocBOCHMS AUCUHUIITUHBI

[lenb OCBOGHMS AMCHUIUIMHBI — HAay4uTh Oynymux OakajaBpOB INPaBHIBHO BHIOMPATh
KOHCTPYKLIMOHHbBIE MaTepualbl U KOHCTPYKTHBHbBIE (POPMBI, 00eCleunBaTh BBICOKHE ITOKA3aTENN
HA/IeKHOCTH, JIOJITOBEYHOCTH M  0E30MacCHOCTH HANPSOHKCHHBIX KOHCTPYKIMH W y3JI0B
o0opyoBaHus, co3AaBaTh Y3PPEKTUBHBIC U IKOHOMUYHBIE KOHCTPYKIUH.

2. Mecto nucunnminnsl B ctpykrype OIIOIT BO

JIMctMmiIMHel M MPAKTUKH, HAa OCBOCHHHM KOTOPBIX OasWpyeTcs JaHHAs AUCIUILIINHA:
«Bricimas matematnkay, « usnkay, «Mexanuka 1».

JIMCIIMIUITMHBL U IPAKTHUKY, JUISI KOTOPBIX OCBOCHHE JAHHOW JUCHIUILIMHBI HEOOXOIMMO KaK
npeamiecTymouiee: «Mexanuka 3», «MexaHuka 4».

3. IInanupyemsle pe3yJbTaThbl 00y4eHHS

®opmupyemble U
NuankaTopbl 10CTHXKEHUS
KOHTPOJINpyeMble . IInanupyemsle pe3yJbTaThl
KOMIIeTeHI U
KOMIIeTeHIIUH o0y4eHus1
(Koa 1 HAaMMEHOBaHUE)
(KOJ 1 HAaUMEHOBAHHE)

OIIK-5. Cniocoben OIIK-5.4. IlemoHcTpupyeT | 3HaTh: OCHOBHBIE METO/IbI pacyeTa Ha

HCII0JIb30BaTh OCHOBHBIE MOHUMaHKE (PU3NIECKUX IIPOYHOCTB, )KECTKOCTh U

3aKOHOMEPHOCTH, SIBJICHUM U IPUMEHSIET YCTOWYUBOCT.

JEMCTBYIONIME B IIPOLIECCE | 3aKOHBI MEXAHUKH, YMeTh: NPOU3BOIUTH aHAIIN3

U3TOTOBJICHUS TEPMOJUHAMUKH, PacUYETHBIX CXeM, UICHTU(HUIIMPOBATH

MaIIMHOCTPOUTENIBHBIX AJIEKTpUYECTBA U BUIBI 1ehopMaIiy, TPUMEHSTh

uzaenuii TpedyemMoro Mar"eTusma, Teopun METO/Ibl pacyeTa B COOTBETCTBHUHU C

KauecTBa, 3a/1aHHOT0 MAalIVH U MEXaHU3MOB. IIOCTABJIEHHOW 3a/1a4eil,

KOJIMYECTBA IpU aHAJIN3UPOBATh MOTYYEHHBIN

HAaUMEHBIINX 3aTpaTax pE3yJIbTaT U J1e1aTh BHIBOABI O

OOIIECTBEHHOTO TPyJa paboTOCIOCOOHOCTH KOHCTPYKIIHH.
Bnanets: meTogamu pacuera Ha
IIPOYHOCTB, )KECTKOCTDH U
YCTOHYHMBOCTbH THUIIOBBIX 3JIEMEHTOB
KOHCTPYKLHH.




4. CTpyKTYypa ¥ coepKaHHue TUCHUILINHBI

DopMBbI TEKYLLET0

M Bun . KOHTPOJIA
01yJIb . HaumeHoBaHue TeM 3aHATHH
(paszen) yueOHoit (yaeGHoii paGoTsI) Cemectp | O0bemM, u.| Bbanabl | UHTepakTuB, 4.| (HaMMeHOBaHHMe
padoThI OLICHOYHOI' 0
cpeacTna)
Beenenune. Merop ceuenuid. [loctpoenue
Monyns 1 |Jlek 1 sntop BC® npu pactsskeHuun-coxaTuuy, 3 2 — — Bompocksr k 3auery 1-3
KpY4YCHHH, U3TH0e
Pemenue 3anau no teme «Iloctpoenue smrop .
Monyns 1 |Ilp 1 BC® npu pacTsaxeHUU-CKATUN U KPYUYEHUN 3 2 2 — Kommnexr 3apamii
st [p 1
CaMocCTOATEIbHOE PELIEHUE 3a1a4 T10 TEME: KoMILIeKT 32184 s
Monyns 1 |PI'P 1.1-2  |«IlocTpoenue snrop BC® npu pactsixeHuu- 3 6 2 — PTP 1.1-2
CKaTUHU U KPYUCHUU» ]
OTtpaboTka TexHUKH nocTpoeHus smtop BCD K .
Monyne 1 |JIa6 1 Ha KOHCOJBHOU OalIKe IKCIPECC-METOIOM I10 3 2 2 2 HH(;M;;ISIET 3aziaHd
XapaKTEpPHBIM CEYECHUSIM
CaMocCTOATEIbHOE PELIEHUE 3a1a4 T10 TEME: KOMIIEKT 38724 015t
Monyns 1 |PI'P 1.3 "TToctpoenue >mop BCD Ha 6ankax mnpu 3 14 4 —
JaruGe" PI'P 1.3
IToctpoenue »nrop BC® Ha ninockux u BOIDOCH K 3ateTy 38-
Monyns 1 |Jlek 2 IIPOCTPAHCTBEHHBIX paMax 3 2 — — 40 P 4
OTtpaboTka TeXxHUKH nocTpoeHus smtop BCD K .
Monyns 1 |1Ip 2 Ha JIByXOIIOPHOM OaJike HKCIPEcc-MEeTOA0M I10 3 2 2 — ;[n(;Mﬁge; T Sanamm
XapaKTEpHBIM CEYECHUSIM
OTtpaboTka TeXxHUKH nocTpoeHus smtop BCD KOMILICKT 3a1aHmii
Monyns 1 |IIp 3 Ha JIByXOIIOPHOM paMe dKCIIPECC-METOIOM T10 3 2 2 _ v TIp 3 it
XapaKTEpHBIM CEYECHUSIM
CaMocTOATEIbHOE PELIEHUE 3a/1a4 T10 TEME: KoMILIeKT 3a1a4 s
Monyns 1 |PI'P 1.4 "[Toctpoenue snrop BC® Ha pamax npu 3 12 4 —

n3rude"

PI'P 1.4




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHMe TeM 3aHATHI
yueOHoit N Cemectp | O0beM, u.| Bbanabl | UHTepakTuB, 4.| (HaMMeHOBaHHMe
(pa3nen) (y4eOHoii paboThI)
padoThI OLICHOYHOI' 0
cpeacTna)
Hanpsokenus 1 neopmannu npu
Moayis 2 |JTex 3 paCTsHKEHUU-CKATUU. MeXxaHndecKue 3 ) Bompocksr k 3auery 11-
Y UCIBITaHUsI MAaTEPUAJIOB HA PACTSIKEHUE U 16
C)KaThe
1 4 Pemenne 3amau no teme: "Iloctpoenue smrop ) > Kommnekr 3aganuii
Monynb ITp BCD " 3 —
Ha MPOCTPAHCTBEHHO JJOMaHOM Opyce i [p 4
OTtpaboTka TeXxHUKH nocTpoeHus smtop BCD KOMILIEKT 3a1aHuii
. MIUIEKT HUI
Monayns 1 [JIab 2 Ha KOHCOJIbHON paMe KCIIPECC-METOIOM I10 3 2 2 2 1 J1a6 2 A
XapaKTEpHBIM CEYECHUSIM
Monyns 3 | Jek 4 Pacuer Ha IPOYHOCTH U KECTKOCTH NIPU 3 ’ B B Bompocksr k 3auery 17-
PACTSKEHUU-CKATUU 20
Pemenue 3amau no teme "Pacuer Ha Kommnekr 3aganuii
Monyne 3| IIp 5 IIPOYHOCTE IPHU PACTIKEHUU-CoKATUN" 3 2 2 B s Ip 5
p pu p p
CaMocCTOATEIbHOE PELIEHUE 3a1a4 T10 TEME:
" Kommnekr 3agau qisg
Monyns 3 |PI'P 2 Pacuer Ha IPOYHOCTH U KECTKOCTH IPH 3 12 4 — PLP 2
pacTsbKeHUu-cokatun'”
Moayis 3 |TIp 6 Pemenue 3amau no teme "Pacuer Ha 3 ) ) Kommnekr 3aganuii
Y P KECTKOCTb IIPH PacTsLKEHUU-CokaTun' i [p 6
['eomeTprueckue XxapaKTEpUCTUKH MJIOCKUX
Moayis 4 | JTex 5 ceueHuit. [Ipsmoii monepeyHslit U3ruod. 3 ) Bompocksr k 3auery 21-
4 Onpenenenre HOPMaJIbHBIX U KaCaTEJIbHbIX 27,41-47
HanpsbkeHuil. Meton Mopa n1st ciayvas nzruda
Pemenue 3anau no teme "Onpenenenne LT u .
Komnunexr 3apannit
Mopnyns 4 |IIp 7 [JIaBHBIX IEHTPAJIbHBIX MOMEHTOB HHEPLUHU 3 2 2 — s TTp 7
CJIOKHOT'O ceuyeHus" P
CaMocCTOATEIBHOE PELIEHUE 3a1a4 T10 TEME: KOMIUIEKT 38724 015t
Monyns 4 |PI'P 3.1 "Onpenenenue LT u rnaBHBIX LEHTPaJIbHBIX 3 6 2 —

MOMEHTOB MHEPIIUU CJIOXKHOTO CEUCHHUS"

PI'P 3.1




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHMe TeM 3aHATHI
(paszen) yueOHO (yaeGHoii paGoTsI) Cemectp | O0bem, u.| baaabl | UHTepakTHUB, 4. (HAaUMEHOBaHHeE
padoThI OLICHOYHOI' 0
cpeacTna)
OrnpezeneHrie MEXaHUYECKUX XapaKTEPUCTHK .
P P P Kommnekr 3aganuit
Monayns 2 |JIab 3 Marepuaa 10 pe3ysbTaTaMm UCIBbITaHUs Ha 3 2 2 — 1146 3
pacTsKeHue st
UuclieHHbIE METO/Ibl PEIICHUS] HHTEeTpaia
Monyis 5 | JTex 6 Mopa. luddepennmanbaoe ypaBHEHIE 3 ) B B Bomnpocsr k 3auety 45-
ynpyroit iuHun 6anku. Kocoit n3ruo. 50
BHeLEHTpeHHOE pacTsKEHHE-CKATHE
Pemenue 3amgau o reme "Pacuer Ha i
Monyms 5 |TIp 8 i 4 3 ) ) B Kommnekr 3aganuit
MIPOYHOCTH IPU MPSIMOM U3THOE st Tp 8
CaMocCTOATEIbHOE PELLIEHUE 3a1a4 T10 TEME: KOMILICKT 38184 115
Monyns 5 |PI'P 3.2 "PacueT Ha IPOYHOCTH U KECTKOCTh MPU 3 12 4 — PIP 3.2 Aat A
npsMoM u3rude” '
Pemenne 3aau no reme "Pacuer Ha i
Monyms 5 |TIp 9 i 4 3 ) ) B Kommnekr 3aganuit
KECTKOCTh MIPH MPSIMOM H3THOE st [p 9
Moayms 5 |Jlex 7 Ornpezenennie nepeMeneHuid pu KOCom 3 ) B B Bomnpocsr k 3auety 45-
nzrude. [Ipumepsl 50
Pemenne 3aau no reme "Pacuer Ha K .
Monyns 5 |1Ip 10 IIPOYHOCTH IIPA COBMECTHOM JECUCTBHHU JABYX 3 2 2 - OMIUICKT 3a/aHHH
" i [p 10
NPSIMBIX U3TH00B
OnpeneneHue nepeMeneHuil npu npsMoM .
Kommnekr 3aganuit
Monyns 5 |JIa6 4 u3rute 3 2 2 2
s J1ab 4
Cnsur. KpydeHnue crep:kHel Kpyriioro
M 6 |Jlex 8 8 %y p xpy B B Bompocksr k 3auery 28-
OyJIb eK ceueHus. KpydeHue crepHeld HEKPYTIIOro 3 2 37
npoduis
Pemenue 3agau mo reme "Pacuer Ha KOMILIEKT 3a1aHuii
. i
Monyns 5 |IIp 11 MIPOYHOCTH IPU COBMECTHOM JIEHCTBHM M3ruba 3 2 2 — A

U pacTshKeHus-cokaTus"

st [p 11




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHMe TeM 3aHATHI
yueOHoit N Cemectp | O0beM, u.| Bbanabl | UHTepakTuB, 4.| (HaMMeHOBaHHMe
(pa3nen) (y4eOHoii paboThI)
padoThI OLICHOYHOI' 0
cpeacTna)
Pemenue 3anau no reme "Pacuer Ha .
Kommnekr 3aganuit
Monyns 6 |IIp 12 IIPOYHOCTH U KECTKOCTH IIPU KPYUYEHUU Baja 3 2 2 — 15 T 12
KpYTJI0ro MONEePEeYHOro ceyeHus" ! P
Monyis 7 | Jlek 9 Meroa cuil IPUMEHUTENBHO K TPEM BUAAM 3 ) Bompocksr k 3auery 51-
Y nedopMmarun 52
Pemenue 3anau no teme "Pacuer ctaTuuecku .
Kommnekr 3aganuit
Monyns 7 |1Ip 13 HEOIPEAEIUMBIX CUCTEM IIPU PACTSKCHUU- 3 2 2 —
" st [p 13
CKaTUHU
Moy 5 |J1a6 5 Ornpezenennie nepeMeeHuid pu KOcom 3 ’ 2 2 Kommnekr 3aganuit
Y nu3rube ist J1ab 5
Momvis 7 | JTex 10 Yuer cuMMeTpUH NPU PaCKPBITUU 3 ) Bomnpocsr k 3auety 51-
o CTaTMYECKON HEONPEIEIMMOCTH 52
Peenue 3anau no reme "YdeT BIUSIHUS
Monyis 7 | TIp 14 TEMIIePaTypbl U HETOUHOCTH U3rOTOBJICHUS 3 ) ) Kommnekr 3aganuit
4 P IIPU PACKPBITUH CTATUYECKOU i [p 14
HeonpeaeauMocTu"”
Pemenue 3anau no teme "Pacuer ctaTuuecku ST —
Monyns 7 |IIp 15 HEOIpeIeNUMBbIX 0anok npu uzrude” 3 2 2 - A
i [p 15
HanpspxkenHnoe u 1epopMUpoOBaHHOE
Bomnpocsr k 3auety 53-
Mopayns 8 |Jlek 11 COCTOSIHHE B TOUKE. Teopru NPOYHOCTH. 3 2 - - 57 p Y
OOmuii cirydaii HarpyKeHus
Pemenue 3anau no teme: "Pacuer Ha IO e—
Mopyns 7 |IIp 16 MPOYHOCTh U KECTKOCTh CTATUYECKHU 3 2 2 - 15 TIo 16
HeonpeAeauMoi pamsl” 8 P
CaMocCTOATEIBHOE PELIEHUE 3a1a4 T10 TEME: KOMITIeKT 3214 1015t
Monyns 7 |PI'P 4 "PacueT Ha IPOYHOCTH U JKECTKOCTb 3 16 5 —

CTaTMYECKU HEONpeAeIuMOi pamsbl”

PI'P 4




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHMe TeM 3aHATHI
(paszen) yueOHoit (yaeGHoii paGoTsI) Cemectp | O0beM, u.| Bbanabl | UHTepakTuB, 4.| (HaMMeHOBaHHMe
padoThI OLICHOYHOI' 0
cpeacTna)
OnpeneneHre MOMEHTA 3alLEMIICHUS ST —
Monayns 7 |JIab 6 OJIHOITPOJIETHOM CTATUYECKHU HEONPEAEITUMON 3 2 2 2 A
utst J1ad 6
Oanku
Omnpenenenue nepeMeleHuil Ha
M 8 |Jlex 12 . . B B Bompocksr k 3auery 58-
OLlyJ1b eK IIPOCTPAHCTBEHHOU pame. Y CTOMYUBOCTD 3 2 60
CKaThIX cTepxkHel. PopMyiia Diinepa
Moxyis 8 | TIp 17 Pemenne 3anau Ha Temy "OnpeneneHue 3 ) > B Kommnekr 3aganuit
y p = n
HaIIpsDKEHUN ¢ TOMOLIBI0 kpyra Mopa i [p 17
Pemenue 3anau Ha TeMy "Pacuer Ha .
Kommnekr 3aganuit
Monyns 8  |IIp 18 IIPOYHOCTH IIPOCTPAHCTBEHHO JIOMAHOTO 3 2 2 — 15 T 18
opyca" 1 p
CaMoCTOATENBHOE PELIEHHUE 3a4a4 110 TEME KOMILICKT 38184 115
Monyns 8 |PIP 5 "PacueT Ha IPOYHOCTL IPOCTPAHCTBEHHO 3 16 5 - A A
JoMaHoro opyca"
Pacuer Ha yCTOWYMBOCTS 3a IpeAeIamMu
Bompocksr k 3auery 61-
Mopayns 9 | Jlek 13 IIPONOPLUUOHAIBHOCTU U C TIOMOIIBIO 3 2 - - 63
Kod((uUIlMeHTa MPOIOJIBHOTO U3rnbda
Pemenne 3amau no reme: "OnpeneneHue .
Kommnekr 3aganuit
Monyns 9 |IIp 19 IPYy30I0IEMHOCTH CKAaTOTO THOKOTO 3 2 2 - o 19
cTepkHs" LD
Monyns 7 |J1a6 7 OmnpeneneHue nepeMeleHnil B CTaTUYECKU 3 ) ) Kommnekr 3aganuit
Y HEONPENEITNMOM 3aMKHYTOM KOHTYpPE st J1ab 7
Monyss 10 | JTex 14 Pacuer Ha BEIHOCIIMBOCTb IIPU OHOOCHOM U 3 ) B B Bompocksr k 3auery 64-
JBYXOCHOM Halps’)KEHHOM COCTOSIHUU 67
Pemenue 3agau Ha Temy "Pacuer cxatoit Kommnekr 3aganuit
Moxyms 9 | TIp 20 et e 3 2 2 = 8
YCTOMYHUBOCTD i [p 20
Monyns 9 |PIP 6.1 CaMocCTOATEIbHOE PELIEHUE 3a1a4 T10 TEME: 3 10 3 B Kommuiexr 3amau nis

"PacueT cxxaTol CTOMKHM Ha yCTOMYMBOCTH"

PI'P 6.1




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHMe TeM 3aHATHI
(paszen) yueOHoit (yaeGHoii paGoTsI) Cemectp | O0beM, u.| Bbanabl | UHTepakTuB, 4.| (HaMMeHOBaHHMe
padoThI OLICHOYHOI' 0
cpeacTna)
Pemenue 3anau o treme: "[IpoekTUpoOBOUHBIIM Kommnekr 3aganuit
Monyns 9 |1Ip 21 . 3 2 2 —
Y p pacuder Ha yCTOMYUBOCTB" i [p 21
Konebanus MexaHMUECKUX CUCTEM C OJIHOM Bompocksr k 3auery 68-
Moayns 11 |JIek 15 g 3 2 - - p y
CTETIEHbIO CBOOO/IBI. 69
Pemenue 3amau mo teme "Pacuer Ha KOMILICKT 3a1aHmii
Monyns 10 |IIp 22 IIPOYHOCTH IIPU IIOBTOPHO-IIEPEMEHHBIX 3 2 2 2 15 o 22 A
Harpyskax" ! P
CaMoCTOATENBHOE PELIEHUE 3a4a4 110 TEME KOMILICKT 38144 JULs
Monyns 10 |PI'P 6.2 "PacueT Ha IPOYHOCTH Baja IIPU OBTOPHO- 3 8,75 3 — PIP 6.2 AdTA
IIEPEMEHHBIX Harpys3kax' ]
Moxvis 8 | JTa6 8 Onpenenenue nepeMenieHnii cB0O0THOTO 3 ) ) ) Kommnexr 3aganuii
o KOHIIa JJOMaHoro opyca st JI1ab 8
Bompocksr k 3auery 70-
Mopnyns 11 |Jlek 16 Pacuer Ha IPOYHOCTB U JKECTKOCTH IIPU yaape 3 2 — — 73 P 4
Pemenue 3anaq no reme "Pacuer Ha Kommnekr 3aganuit
Monyns 11 |TIp 23 A ; 3 2 2 - A
MPOYHOCTH OJMOTOPHBIX OaOK i [p 23
Pemenue 3anaq no reme "Pacuer Ha .
Kommnekr 3aganuit
Monyns 11 |IIp 24 MIPOYHOCTD U JKECTKOCTh OAJKH MPH 3 2 2 — st TTp 24
nornepevyHoM yaape"” P
Bompocs! k 3auery 1-
Mogyns 11 |Jlek 17 O06o0mIeHne MaTepuana 1mo JUCIUTIINHE 3 2 - - 73 p y
0O030p COBpeMEHHBIX IKCIIEPUMEHTAIBHBIX
Monayns 11 |JIa6 9 METOZ0OB MCCIIEJOBAHNUS 10 COIIPOTUBIICHUIO 3 2 — 2
Y P
MaTEepUajIoB
Mopynu . Hrorosoe
ITp 25 TecT UTOroBBIH 3 2 100 —
1-11 TECTUPOBAHUE




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHMe TeM 3aHATHI
yueOHoit N Cemectp | O0beM, u.| Bbanabl | UHTepakTuB, 4.| (HaMMeHOBaHHMe
(pa3nen) (y4eOHoii paboThI)
padoThI OLICHOYHOI' 0
cpeacTna)
i\fll"fym KPII PykoBoicTBO PTP 3 1 = =
i\i[ 10 IH Y ITA ITpoMexyTouHas aTTecTalys: 3a4€T 3 0,25 — —
HUroro: 216 200

Cxema pacuera utoroporo 6ania: (Texymmuii pedtunr + Pe3yabTat nToroporo trecrupopanus)/2 + bb (ecsim Bb npeanycMmoTpensr)




5. O6pa3oBare/ibHbIe TEXHOJIOTHHU

[Ipu m3yueHUH DUCHUIUIMHBI «MeXaHuKa 2» HCIOIB3YIOTCS Cleayolue o0pa3oBaTeilbHbIe
TEXHOJIOTUH:

- TEXHOJIOTUHU TPAIULIMOHHOTO 00y4YeHUs B popmMe JeKIHii, 1a00paTOPHBIX, TPAKTUUYECKUX 3aHATHN
U CaMOCTOSITETIbHOM pabOTHI CTY/IEHTOB;

- TEXHOJIOTHUSA OaJUIbHO-PEHUTUHTOBOM CHUCTEMBI OLEHKH YCIEBAaeMOCTH CTYJEHTOB, BKJIIOYast
TECTHPOBAaHUE KaK (JOPMY UTOTOBOT'O KOHTPOJISI 3HAHUH CTYIEHTOB;

- 3JIEMEHTHI POOIEMHOr0 00y4eHHUs B BHJI€ HATMYKS BOIIPOCOB MPOOIEMHOT0 XapakTepa B 3a7ayax
PacYeTHO-IPOEKTUPOBOYHBIX pabOT W TpeOOBaHWI aHaiM3a TOJMYYEHHBIX pE3YJIbTaTOB C
IIOCJIEIYIOIUM BBIBOJIOM I10 PELICHUIO 3a/1a4U.

6. MeToanueckue YKazaHud MO0 OCBOCHHUIO TUCHUIIJIUHBI

1. M3yueHue TeOpeTUUECKOW YAaCTU TEMbl KaXJAOI0 MOIYJs CIEAyeT cpa3y 3aKpeIuisiTh Ha
pelIeHny 3a1ay 110 JaHHOU TeMe.

2. Ilpucrynas K pemeHuro 000l 3a1a4u, ClieAyeT BHUMATEIbHO MPOYUTATh MIOCTAHOBKY 33Jauu
U, B COOTBETCTBUE C HEHl, BIOUPATH aITOPUTM pEIICHUS.

3. Ilpu odopmieHun pemeHus 3a1a4 peKOMEHIyeTCsl CTPOTO CIeI0BaTh THIIOBBIM alrOpUTMaM U
3aKaH4YMBATh BBIBOJAMH I10 pe3yJIbTaTaM pacyeTa.



7. OuleHOYHBIE CPEICTBA

7.1. IlaciopT OLIECHOYHBIX CPEACTB

Cemectp Kon koHTpOTHpYEeMOi KOMIIETEHIMHT HaunmeHnoBanue
(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 OIIK-5 - TecroBbie 3ananust NeNe 1-30
- PT'P NoNe 1-6
- Bonpocs! k 3auety NeNe 1-73

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

7.2.1. KoMIUIeKT 3aiaHuii AJ151 IPAKTH4YeCcKoro 3ansaTus Nel

Tema: «IlocTpoeHne >MI0P BHYTPEHHUX CHJIOBLIX (PAKTOPOB NPH PACTHAKEHUH-CKATUH
U KPY4YEeHUN»

Tunossle NpuMepsbI 3a1aHU

3ajaya 1. JIng naHHOW pacdyeTHOR CXEMbl MOCTPOMTH BMIOPY MPOJIOJIBHOM cuibl N, HCIONIB3YA
METOJ, [IOCTPOCHUS 10 XapaKTEPHBIM CEUCHHUSIM.

KK

q=15y &
B qzzz()é<
F=20xK F=30xK F.=40xK
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3azmaya 2. Jlng gaHHOM pacyeTHOW CXEMbl NOCTPOUTH SMIOPY KPYTSIIEro MOMEHTa Mg, UCIIONIb3ys
METOJ, [IOCTPOCHUS 10 XapaKTEPHBIM CEUCHHUSIM.
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Kpurepun onenkn:

2 Gasa - ecliv 3a/1a41 BBIIOJIHEHBI IpaBUIIEHO B 00beme 70-100%.
1 Gasut - ecnu 321241 BBITIOJIHEHBI IPaBUIILHO B 00beme 40-70%.

0 G6amoB - eciM 3a4a4M BHIMOIHEHBI TPaBUIBHO B nipeaenax 0-40%.




7.2.2. KoMIUIeKT 3aiaHui 17151 1a00PaTOPHO-NIPAKTHYECKOro 3aHaTHsa Nel

Tema: «IlocTpoeHne H>NOpPbI NONEPEYHOH CHJIBI M HM3rMOAOIIEr0 MOMEHTa Ha
KOHCOJIbHOM 0aJjike IKCIPeCcCc-MeTOA0M 0 XapPAKTEPHBbIM CeYeHUsIM»

Tunosoi npumep 3axaHus

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

(haKkTOpOB B XapaKTEPHBIX CCUCHUSX.
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Kpurepun onenkn:

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

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

7.2.3. KoMIUIeKT 3aiaHu 1J1s1 IPAKTHYeCKOro 3aHsaATust Ne2

Tema: «IlocTpoeHne H>NOpPbI NONEPEYHOH CHJIBI M HM3rMOAOIIEr0 MOMEHTa Ha
ABYXOIOPHOH 0ajike»

Tunosoii npumep 3axaHus

Jlnis aHHOW pacueTHOM CXeMbl MOCTPOUTH SMIOPHI IMONEPEYHOW CHJIBI M W3rHOAIOIIEero
MOMEHTA, UCIIOJIb3Ysl OCHOBHBIE 3aKOHOMEPHOCTH M ONpENEssas 3HAYCHUS BHYTPECHHUX CHIIOBBIX

(aKTOpPOB B XapaKTEPHBIX CEUCHUSAX.
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Kpurepun onenkn:

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

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



7.2.4. KoMIUIeKT 3aiaHui /151 IPAKTHYEeCKOro 3ansaTus Ne3
Tema: «IlocTpoeHue 3MI0P BHYTPEHHUX CHJIOBBIX (DAKTOPOB HA IBYXOIIOPHOM paMe»
Tunosoi npumep 3axaHus

Jlis JaHHOM pacueTHOM CXeMBbl paMbl IOCTPOUTH SMIOPHI BHYTPEHHUX CHIJIOBBIX (PaKTOPOB,
UCIOJIb3Yys OCHOBHBIE 3aKOHOMEPHOCTH M OIPEesisis 3HaYCHUs BHYTPEHHHUX CHIJIOBBIX (PaKTOPOB B
XapaKTEPHBIX CCUCHUSX.
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Kpurepun onenkn:

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

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

7.2.5. KoMIUIeKT 3aaHu /151 IPAKTHYeCKOro 3ansaTust Ne4

Tema: «llocTpoeHne 3MIOP BHYTPEHHHMX CHUIOBBIX (PAKTOPOB Ha NPOCTPAHCTBEHHO
JIOMaHOM Opyce»

Tunosoi npumep 3axaHus

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

a a qua
g LI

q

Kputepun onenkmn:

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

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



7.2.6. KoMIuieKT 3aaHuii 1J1s1 1a00PaTOPHO-NIPAKTHYECKOIr0 3aHATHA Ne2

Tema: «IlocTpoenue >MI0OpP BHYTPEHHUX CHJIOBBIX (PAKTOPOB Ha KOHCOJBLHON pame
JKCIPECC-METOAOM I10 XapPaKTePHbIM CEYECHUSAM»

Tunosoi npumep 3axaHus

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

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

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

7.2.7. KoMIUIeKT 3aaHuH /151 IPAKTHYEeCKOro 3aHATus NeS
Tema: «Pacyer Ha NIPOYHOCTH NMPHU PACTHAKEHUH-CKATUN»
Tunosoi npumep 3axaHus

CrepkeHb KpYTIJOro IONEPEYHOI0 CEYEHMsI HarpykeH oceBbIMH cuiamu. [IpousBectu
IIPOBEPKY MPOYHOCTH CTEPKHA, NMocTpouB 3Mopbl N, 6. CHOpoeKTHpOBaTh CTEPKEHb KPYIJIOro
IIONIEPEYHOI0 CEUEHUS] PABHOIO CONPOTHUBIICHUS PACTSKEHHMIO-CKaTUI0. CpaBHUTH IO Pacxoiy
MaTepuaa 3aaHHbIA CTEpIKEHb ¢ paBHONPOYHBIM. [TpunsTh: [6]=160 MIla, E=2-10°MI1a.

A,=24, KkH
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Kpurepun onenkn:

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

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



7.2.8. KoMIIeKT 3aiaHuii AJ151 IPAKTHYEeCKOro 3aHsaTus Ne6

Tema: «Pacyer Ha KeCTKOCTb NIPU PACTHAKEHHUU-CKATUID)

Tunosoii npumep 3axaHus

CrepxeHb KpyIJIOrO IOMNEPEYHOr0 CEUEHUsS] HarpyKeH OCEBBIMU CHJIAMH.

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

A,=24, kH
s A=154, T =105
T \
i
F.=30kH F.=t5kH F=10§H
= —=— ]
i
A
I 105 ™M

Kpurepun onenkmn:

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

7.2.9. KoMIuIeKT 3aiaHuii AJ151 IPAKTHYEeCKOro 3aHsaTus Ne7

A,=0,5%107 »?

[Ipoussectu

Tema: «Or[pezle.ne}me HEeHTPpA THKECTH U INIABHBIX HECHTPAJBbHBIX MOMCHTOB HHECPIIUH

COCTAaBHOI'0O CCYCHMU A

Tunosoi npumep 3axaHus

I[HSI 3aaHHOI'0 CJIOKHOI'O CCUCHHUS OIPCACIUTL IIOJIOKCHUC HLCHTPA TKCCTU U HaWTH
TIaBHBIC HECHTPAJIbHBIC MOMCHTLI HHCPLIUHA B JOJIAX ITapaMeTpa a.

6a

Sa

Kputepun onenkmn:

Ja

4a

2 Gasa - ecliv 3a/1a4a BBIIIOJHEHA MPaBUIBHO 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%.

7.2.10. KomnuieKT 3agqaHuii VIS J1a0OpPaTOPHO-NPAKTHYECKOr0 3aHATHs Ne3

Tema: «OnpenejieHne MeXaHH4YeCKHX XapPaKTePHCTHK MaTepHajJa MO pe3yabTaTam

HCHBITAHUSA HA PACTHKEHHE»
Tunosoi npumep 3axaHus

Onpenenutb

MEXaHMYECKUE XapaKTepUCTUKH Marepuana obpasna U IepecTPOUTh

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

oOpasiia 10 UCTIBITaHUS.



Kpurepun onenkmn:

2 Ganna - eciiu paboTa BBINOJIHEHA NMPaBUiIbHO B 00beme 70-100%.
1 6am - ecniu paboTa BBINOTHEHA MPaBUILHO B 00BeMe 40-70%.
0 6amoB - ec paboTa BBINMOJIHEHA paBUIIEHO B ipenenax 0-40%.

7.2.11. KoMnuieKT 3aqaHuii VI NPAKTHYECKOro 3aHATHA Ne§

Tema: «Pacyer Ha IPOYHOCTH NPHU NPAMOM HU3rHde»

Tunosoii npumep 3axaHus

Jlns naHHOM Oaliki, M3rOTOBJICHHON M3 XPYIKOTO Marepuana ¢ JOMyCKaeMbIMHU HANpPsHKCHUSIMU
[6]p=100 Mlla, [c]c=150 MIla, onpenenutb W3 yCIOBUS NPOYHOCTH XapaKTEpHBIM pa3zmep [a]
CJIO)KHOTO TIOTIEPEYHOr0 CEYCHUS,

ITOJIOKCHHH.

F=10kH

q=20kH/m

F=10kH
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Kputepun onenkmn:

2 Gasa - ecliv 3a/1a4a BBIIIOJHEHA MPaBUIBHO B 00beMe 70-100%.
1 Gamt - ecnu 3a/1a4a BHINIOJHEHA MTPaBUIBHO B 00beMe 40-70%.
0 G6amoB - ecim 3a7a4ya BHINOJIHEHA PaBUIILHO B npenenax 0-40%.

NpeaABApUTCIIbHO PpCIIMB BOIPOC O C€ro panuoHAJIbLHOM

6a

ba

Ja

7.2.12. KoMIIeKT 3aJaHMil VI NPAKTHYECKOro 3aHATHA Ne9

Tema: «Pacder Ha KeCTKOCTH NPU NPAMOM H3rHle»

Tunosoii npumep 3axaHus

4a

JIByxomnopHast 0ajka JBYTaBPOBOTO CEuU€HHs, M3TOTOBJIeHHas u3 cramu CT3, HarpyxeHa

CHCTEMOM MOINCPCUHBIX CUTT U 1/13r1/16a}01unx MOMCHTOB:

F=10kH g=20kH,/M F=10kH J, d
=
Was e L
™M M ™

[IpoBecTn MpOBEPKY >KECTKOCTU Oaliku, eciu e€ IMomepedHoe ceyeHue — AByTaBp Nel6 c
OCEBBIM MOMEHTOM uHepuuu Iy =873 cu*. Ilpuusars: E=2-10° MIla, [8]=0,001'L (rme L —
paccTOsSIHUE MEXTy OIIOpaMHu).

Kputepun onenkmn:

2 Gasa - ecliv 3a/1a4a BBIIIOJHEHA MPaBUiIbHO B 00beMe 70-100%.
1 Gamt - ecnu 3a/1a4a BHINIOJHEHA MTPaBUIBHO B 00beMe 40-70%.
0 6ayIoB - eciu 3a/1a4a BRIIOJTHEHA TPaBHILHO B Tipeenax 0-40%.



7.2.13. KoMnuieKT 3ajaHuii VI NPpaKTH4YecKoro 3ansaTusa Nel(

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

Tunosoii npumep 3axaHus

KoHCONBHBIN CTEpKEHb MPSAMOYTOJBHOTO CEUYEHUs HArpyKeH CHUCTEMOM NOINEpPEYHbIX CHI U
M3ru0aIoNIMX MOMEHTOB, IEHCTBYIOMINX B IBYX B3aUMHO MEPIECHIUKYIISPHBIX TIIOCKOCTSIX:

4 3kHM

X “[rKH

okH 5kH
O4m q6m aq6m

CooTHoIIIEHHE CTOPOH MPSIMOYTOJIBHOTO ceueHust i/b = 1,5. CtepKeHb U3TOTOBIEH U3 CTATN
C1r3 ¢ pomyckaembiM HampspkeHueMm [6] = 160 MIla. Onpeaenutb HW3 YCIOBUS MNPOYHOCTH

XapaKkTepHBIN pazMep b MPSAMOYTrOIbHOTO CEUSHHSL.

Kputepun onenkmn:
2 Gana - ecliv 3a/1a4a BBIIIOJHEHA MPaBUIBHO B 00BbeMe 70-100%.

1 Gamt - ecnu 3a/1a4a BHINIOJHEHA IPaBUIBHO B 00beMe 40-70%.
0 6ayIoB - eciu 3a/1a4a BRIIOJTHEHA TPaBUILHO B mipeenax 0-40%.

7.2.14. KoMnuieKT 3aqaHuii VI 1a00paTOPHO-NPAKTHYECKOro 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 M CIeNaTh BHIBOIBI.
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Kpurepun onenkn:
2 Ganna - eciiu paboTa BBINOJIHEHA NpaBuibHO B 00beme 70-100%.

1 6am - ecniu paboTa BBINIOIHEHA MPpaBUILHO B 00Bbeme 40-70%.
0 6amoB - ecm paboTa BBIMOJIIHEHA MpaBUIIbHO B ipenenax 0-40%.



7.2.15. KomnuieKT 3ajaHuii VI NpaKTH4YecKoro 3ansaTusa Nell

Tema: «Pacyer Ha NMPOYHOCTHL NPH COBMECTHOM JeHCTBHH HM3rM0a W PpPacTsKeHUs -
CHKATHA»

Tunosoi npumep 3axaHus

KoHCOnbHBIN CTEp:KeHb MPSIMOYTOJIBHOTO CEUYECHMSI HArPYKEH CUCTEMOM MOMEPEUHbIX CUJ U
M3TUOAIOIINX MOMEHTOB, JICHCTBYIOMIMX B ABYX B3aMMHO MEPIICHINKYISIPHBIX TNIOCKOCTSX, & TAKKE
MPOAOJIBHOW CUIION:

Y
p LicH 3kHM

6kH 5kH
Q4m a6m a6m

CooTHoIIIeHHE CTOPOH MPSIMOYTOJIBHOTO ceueHust i/b = 1,5. CtepKeHb U3TOTOBIIEH U3 CTAJN
Cr13 ¢ pgomyckaembiM HampspbkeHueM [6] = 160 MIla. Onpenenuth MOJOKEHHE OIMACHBIX TOYEK U
HEHTpalbHOW JIMHUM B ONACHOM CEUYCHHMH, a TaKKe HAWTH M3 YCIOBHS MPOYHOCTU 1O H3TUOY
XapakTepHbIN pa3Mep b IpSIMOYTroNbHOro cedeHus. OnpenenuTs CMeleHHe HeHTpabHOM JTMHUU OT
LIEHTPa TSDKECTU CEUEHUS M BBIUMCIUTH NEPEHAIPSHKEHHE OT AEUCTBUS NPOAOJIbHON cuibl. JlaTh
OLIEHKY IIPOYHOCTH.

Kputepun onenkmn:

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

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

7.2.16. KoMmnuieKT 3aqaHuii I NPAKTHYECKOro 3aHATHA Nel2

Tema: «Pacyer Ha NPOYHOCTL H JKECTKOCTb NPH KpPYYeHHHM Baja KpyIjoro
NONEePEeYHOro ceYeHHU s

Tunosoi npumep 3axaHus

JUie  1aHHOrO KOHCOJIBHOTO BaJla ONPEACIUTh M3 YCIOBUS IMPOYHOCTH BEIUYHHY
JomyckaeMoro jauaMerpa cedeHus [d], mpeaBapuTenbHO TOCTpoMB Hmiopel M; u t. s
MOJIyYCHHBIX pa3MEpOB CEUEHUS ONPEACTUTh MAaKCHMAaJbHBI aOCONIOTHBIA YroJl 3aKpy4HBaHUS
BaJIa, IOCTPOMB DIIIOPY YIIIOB 3aKkpyuuBanus ¢. [Ipunste: [t] = 100 Mlla, G = 8-10* MIla.

, h,=20xKu h =l0xKu
h, =40k = Pz . A
yd | m?40?

L

A EdEdEdid

/s e

Kpurepun onenkn:

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

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



7.2.17. KoMI1eKT 3aJaHMil I NPAKTHYECKOro 3aHAaTHsa Nel3
Tema: «Pacder cTaTHYecKH HeoNpeAeTUMBbIX CHCTEM NPH PACTAKEHUH-CKATHID)

Tunosoi npumep 3axaHus

JIByXcTymeHYaTblii Opyc € JKeCTKO 3alleMJICHHBIMM KOHLIAMH HAarpyXeH CHCTEMOU
OCEBBIX Harpy3ok. OmnpenenuTs U3 YCIOBHsI NMPOYHOCTH BEIMUYMHY JOIYCKAaeMOM IJIOLaau
MOTIEPEYHOTr0 cedeHus Opyca [A], ecliM W3BECTHA BEJIMYMHA JOMYCKAEMOTO HAIPSHKCHUS

[6] = 160 MIla, moxyns ynpyroctu E = 2x10° MIla.
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Kpurepun onenkn:

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

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

7.2.18. KomnuieKT 3aqanuii U1 1a00paTOPHO-NPAKTHYECKOT0 3aHATus NeS
Tema: «OnpenesieHne nepeMenieHnii NpU KOCOM HU3rude»

Tunosoii npumep 3axaHus

DOKCIEpUMEHTAIBHO M TEOPETUYECKU 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 onenkmn:

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

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



7.2.19. KoMmnuieKT 3aqaHuii VI NPaKTHYeCKOro 3aHaTusa Nel4

Tema: «Y4eT BIAMSHUSI TeMIePaTypbl U HETOYHOCTH HM3TOTOBJIEHHMS NMPH PACKPbITHH
CTATHYECKON HeonpeaeTHMOCTI

Tunosoi npumep 3axaHus

AFA A2A
q=20§
/ e S
F=60kK '
-
V2 | V2 [T E————
l | 1=l m

Omnpenenutsb, Kak u3MeHUTCs [A], ecnu Opyc IOMOJHUTENHHO K BO3ACHCTBUIO HArpy30K
Oyzer HarpeT Ha BennuuHy At =40°C u eciu y4ecTb, 4To OpyC M3TOTOBJIEH KOpOYe 3aJaHHOM
mmeel Ha O =0,01%(01+02). Koadpunment nuueitnoro pacumpenus o= 1,25x107 1/°C,
Moyib ynpyroctd E = 2x10° MTTa.

Kpurepun onenkmn:

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

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

7.2.20. KoMmnuieKT 3aqaHuii VI NPAKTHYECKOro 3aHATHA NelS
Tema: «Pacder cTaTHYeckn HeonpeaAeTUMBbIX 0AJI0K NPH U3rnde»
Tunosoi npumep 3axaHus

Jns naHHOM OanKu pacKphITh CTATHUECKYIO HEONPEACTUMOCTb, MOJ00paTh W3 YCIOBUS
MIPOYHOCTH B KQUECTBE IMONEPEUYHOr0 IBYTABPOBLIH Mpoduib, ecnu [6] = 160 Mlla.
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g ZUN— M=20xH M
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Kpurepun onenkmn:

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

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

7.2.21. KoMnieKT 3ajaHuii VI NPAKTHYeCKOro 3aHaTusa Nel6
Tema: «Pacuer Ha IPOYHOCTH U KECTKOCTh CTATHYECKH HeONpeAeJUMOH paMbD)
Tunosoi npumep 3axaHus

Jlis aHHOM paMHOM KOHCTPYKLIMHU I0A00paTh M3 YCIOBHS MPOYHOCTH B KayecTBE
MIOTIEPEYHOTO CEUEHHs 3JIEMEHTOB JBYTaBPOBBIA NPOQHIb, €CIH KECTKOCTh CEYCHUH BCeX



2JIEMEHTOB  oauHakoBa El=const, [o]=160MIla. Onpenenutrb TIOPU30HTAIBHOE
NIEPEMEILEHHUE Y3JIOBBIX TOYEK U MIOCTPOUTH IPUMEPHBIN BUJ YIPYTOM JIMHUU PAMBI.

a=lm F=20xK

2a

Kpurepun onenkn:

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

0 6ayIoB - eciu 3a/1a4a BBIIOJTHEHA TPaBHILHO B Tipeenax 0-40%.

7.2.22. KoMIIeKT 3aJaHuil VIS 1a00paTOPHO-NPAKTHYECKOr0 3aHATHSI Ne6

Tema: «Omnpenesenne MOMEHTa  3alleMJIeHMsl  OJHONPOJIETHOW  CTaTHYeCKH
HeomnpeaeIuMOl 0aaKm»

Tunosoii npumep 3axaHus

DKCIIEPUMEHTAILHO U TEOPETHUYCCKU OIPEICIUTh 3HAUYCHHUE MOMEHTA 3allleMJICHUS
OJTHOTIPOJICTHOM CTaTHUYECKU Heompenenumon 6anku, ecnu F1 =15 H, F> =20 H, 1= 300 mm,
[ =700 mm, lo = 600 mm. CpaBHUTH PE3yJIbTATHI U CACTIATH BBIBOIBI.
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Kpurepun onenkmn:

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

0 6amoB - ecm paboTa BBIMOIIHEHA MpaBUIIbHO B ipenenax 0-40%.



7.2.23. KoMIIeKT 3aJaHuil VIS NPAKTHYeCKOro 3ansaTusa Nel7
Tema: «OnpenesieHne HANPsIZKEHUH ¢ MOMOIIbIO Kpyra Mopa»
Tunosoii npumep 3axaHus

B crepxHe ¢ muomansio momnepednoro cedenus 4 = 5-107* u?, pactarueaemom cuioi
F=50kH, onpenenuts ¢ NOMOLIbI0 Kpyra Mopa HOpMalbHOE M KacaTeJIbHOE HaIpPSDKEHUS,
BO3HMKAIOIIKE HA IJIOIIAJIKE, HAKIOHEHHOU 1o yriioM 30° K MONEepeuyHOMY CEUCHUIO CTEPIKHSA:
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Kpurepun onenkn:

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

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

7.2.24. KoMIIeKT 3aJaHMi VIS NPAKTHYeCKOro 3anaTusa Nel8
Tema: «Pacdyer Ha IPOYHOCTH NPOCTPAHCTBEHHO JIOMAHOI'0 Opyca»
Tunosoi npumep 3axaHus

JInst TaHHOM KOHCOJIBHOW pambl, U3TOTOBJIICHHOW U3 €IMHOIO IIPYyTKa MPSAMOYIOJIBHOTO
CeUeHHs M Harpy>KeHHOM NPOCTPAHCTBEHHOM CHCTEMOW CWiI, MOno0paTh U3 YCIOBHS
MPOYHOCTU Pa3Mephbl MPSIMOYTOJbHOTO ceueHus s u b. IIpUHATH BENWYHMHY OITYyCKaeMOTO
Hanpsokenus [6] = 160 MIla, h/b = 2.

=l M

M

F20kK:

Kpurepun onenkn:

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

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



7.2.25. KoMnieKT 3aJaHuil VI NPaKTH4YeCKOro 3anaTusa Nel9
Tema: «OnpenesieHne rpy30n0IbeMHOCTH CKATOI0 THOKOI0 CTEPKHS
Tunosoi npumep 3axanus

JUid LEeHTpaJbHO CXATOro CTEP)KHS C PA3NMYHBIMU YCJIOBHUSMM 3aKpEIUIEHHUS B
IUIOCKOCTSIX XZ W VZ, U3TOTOBJIEHHOTO W3 MaTepHala C JOIMYyCKAaeMbIM HaIpsDKEHUEM Ha
cxatue 160 Mlla, onpeaenuTs BEIWYMHY JOMYyCKAEMOM CHIIBI C MOMOIIbI0 K03 duimenra
MIPOJIOIBLHOTO U3THOA.

Z 4
F F

A a E y A [0) A [0}
= A 0 1,00 120 | 0,45
‘N 20 0,96 130 | 0,40
~y x [40 [ 09 140 | 0.36
i 60 | 0,86 150 | 0,32
= 70 | 0,81 160 | 0,29
- 80 | 0,75 170 | 0,26
G| x| yagomsseemton] Lulo
T 7 A = 37,7 em2 110 | 052 200 | 0,19

Kpurepun onenkmn:

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

0 GamoB - ecim 3a7a4ya BHIMOJIHEHA PaBUIIbHO B npenenax 0-40%.

7.2.26. KomnieKT 3a5anuii 1U1s 1a00paTOPHO-NPAKTHYECKOr0 3aHATHsI Ne7

Tema: «Omnpenenenne mnepeMelmleHHH B CTaTHYeCKH HeONpeaeJMMOM 3aMKHYTOM
KOHTYpe»

Tunosoi npumep 3axaHus

a-=-318-wm9¥ npasvili-unouxamop-
2OPU3OHMATOHOZ0 NEPEMEULCHUA
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OKCHEpUMEHTAIBHO U TEOPETUYECKH ONPEACINUTh 3HAUEHUS TOPU3OHTAIBHOTO U
BEPTUKAIBHOIO NEPEMEUIEHUN B CTAaTUYECKH HEONPEAEIMMOM 3aMKHYTOM KOHType. CpaBHUTH
pe3yabTaThl U CAEIAaTh BBIBOJBI.



Kpurepun onenkmn:

2 Ganna - eciiy paboTa BBINOJIHEHA NpaBuibHO B 00beme 70-100%.
1 6am - ecniu paboTa BBITIOTHEHA MPpaBUILHO B 00Bbeme 40-70%.

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

7.2.27. KoMIIeKT 3aJaHuil VI NPaKTHYeCKOro 3anaTusa Ne2(
Tema: «Pacuer c:kaToil CTOMKH HA YCTONYHBOCTD)
Tunosoi npumep 3axaHus

Croiika, nMeromas MONEpevyHoe CEYeHUE B BHUAE ABYX LuBeiepoB Ne 12, HarpyxeHa
oceBoil cxkumaronieil Harpyskoid F. Marepuan croiiku Ct2 ¢ [o] = 140 MIla. YcnoBus
3aKpEIJICHUS OJMHAKOBBI B INIOCKOCTSIX X0Z U YOZ.
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TpebyeTcs onpenenuTs:
a). Paccrosane «X» MexIy BeTBIMHM CTOMKH, oOecrneyuBaroliee paBHOYCTOMYUBOCTh
KOHCTPYKLUH.
b). Bennuuny normyckaeMoil Harpy3Ku, UCIOJb3Ys KOA(QHUIMEHT MPOJOIBHOTO U3ruba.
c). Bennmuuny KpUTHYECKOH CUIIBI M KOO PUIMEHT 3araca yCTOWYHUBOCTH.

Kputepun onenkmn:

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

0 G6amoB - ecim 3a7a4ya BHIMOJIHEHA PaBWIIbHO B ipeaenax 0-40%.

7.2.28. KoMnieKT 3aqaHuii VI NPaKTH4YeCKOro 3ansaTus Ne21
Tema: «IIpoeKTHPOBOYHBIN PACYET CKATHIX CTOCK HA YCTONYMBOCTD)
Tunosoii npumep 3axaHus

Croiika umHO#N {=1 M ¢ MIapHUPHO ONEPTHIMU KOHLIAMU U NIPOMEKYTOYHON LHIApHUPHON
ornopoil mocepeauHe cxumaercst cuno F=20 kH. IlogoOpaTh BenuuyuHY pasmepa da
MIOTIEPEYHOT0 CEYCHHs CTOMKH, 00ECIeunB ee yCTOMUMBOCTh, €CIIH JAOMYCKaeMOoe HampsHKeHue
Ha cxatue [o]c=160MIla. [Insgd cOpoeKTUpPOBaHHON CTOWKHM OINpPEAEIUTh BEIMUUHY
KPUTHYECKON CHIIBI M KO (UIIMEHT 3amaca yCTOWYMBOCTH.
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Kpurepun onenkn:

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

0 GayIoB - eciu 3a/1a4a BBIIOJTHEHA TPAaBUILHO B Tipeenax 0-40%.

7.2.29. KoMnieKT 3aJaHMi VI NPAKTHYECKOro 3aHATHA Ne22
Tema: «Pacdyer Ha IPOYHOCTH NPH NOBTOPHO-NIEPEMEHHBIX HATPY3KaX»

Tunosoii npumep 3axaHus

YyacTok Bajla ¢ KOHLEHTPATOPOM HAIPsDKEHUM B BUAEC BBITOYKM I10JBEPraercs
COBMECTHOMY JICHCTBHIO M3rH0a U KpydeHus. 3Ha4YeHUEe U3TMOA0IEr0 MOMEHTAa U3MEHSeTC s

B muamasome: M =08kHm, M =-08 kH™, xpyrsmero momenTa — M%ax =2 kHwm,

)78

M;" =0. 3nauenns reomerpuueckux pasmepos Bana: D =55mm, d=50mm, 1=2mm,

_D-d

>
o= 1000 MIla, o.=800 MIla, c-1=400 MIla, t.=390 MIla, t-1=240 MIla. Tpebyercs
OHpe,Z[eJ'II/ITL KOE)(pq)I/IL[I/ICHT 3ariaca 10 BBIHOCIMBOCTH U IIO TCKy‘ICCTI/I " CACJIaTh BBIBOABI O
HanboJiee BEpOATHOM MEXaHU3ME pa3pyIICHUsI.

t Ban wsrotoBnen u3 cramm 40XH ¢ MexaHMYECKMMM XapaKTEPUCTUKAMM:

r
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Kpurepun onenkn:

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

0 6ayIoB - eciu 3a/1a4a BBIIOJTHEHA TPaBUILHO B Tipesenax 0-40%.



7.2.30. KomnuieKT 3aqanuii U1 1a00paTOPHO-NPAKTHYECKOro 3ansaTus Ne§
Tema: «OnpenesieHne nepeMenieHnii cBOOOIHOI0 KOHIA JIOMAHOro Opyca»
Tunosoi npumep 3axaHus

DKCIIEPUMEHTAIbHO U TEOPETUYECKH ONPEICTUTh TOPU30HTAIBHOE, BEPTHKAIBLHOE
HEepeMEIeHHE M Yrojl MOBOpOTa CBOOOAHOrO KOHIIA JoMaHoro Opyca, eciu F =10 H,
/=600 ymm. CpaBHHUTB pPe3yIbTaThl U CACNIATh BHIBOJIBL.
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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%.

7.2.31. KoMnuieKT 3aqaHuil VI NPAKTHYECKOro 3aHATHA Ne23
Tema: «Pacyer Ha IPOYHOCTH MOAMOTOPHBIX 0AT0K
Tunosoii npumep 3axaHus

Ha xoHCOIIBHOM ydYacTKe JABYXONOPHOH Oaiku, M3roToBIEHHOW U3 aByTaBpa NelO,
yCTaHOBIIEH »JeKTpoaBurarensb BecoM F =0,2 xkH. UYuciao o0OpOTOB 3IEKTPOIBUTATEIN
N =600 06/mun. AMIIUTYAHOE 3HAYEHUE IICHTPOOEKHOW CHJIBI, BO3HUKAWOIIECH MpH
BpaleHuu poropa, Fo = 0,2F.

FosinQt ;r -
5 ® 1

=05 M

.
- Bl T

[IpousBecTr MPOBEPOUYHBIN pacdyeT Ha MPOYHOCTH MOJMOTOPHOMN OAJIKK M ONPEACTUTh
3HaueHue {, Mpu KOTOPOM BO3MOXKHO HACTYIUIEHHE pe3oHaHca. CONpPOTUBIECHHEM CPEAbI
npenedpeub. Jlomyckaemoe HarpspkeHe [6] mpuHATh paBHBIM 160 Mlla.



Kpurepun onenkmn:

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

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

7.2.32. KoMIIeKT 3a1aHMil VIS NPAKTHYECKOro 3aHATHA Ne24
Tema: «Pacyer Ha IPOYHOCTH M JKECTKOCTH 0AJIKH NPH MONEPEYHOM yAape»
Tunosoii npumep 3axaHus

Ha 3amannyto 6anky ¢ BeicoTsl H = 0,5 m cB0OOIHO magaeT aOCOIIOTHO JKECTKOE TEIO
maccoit m. Ilomepednoe cedeHune OaTKM COCTABHOE — COCTOMT M3 YETBHIPEX CTaJbHBIX
paBHOOOKKX yrosikoB NelQ, cBapeHHBIX MEXIy coO0oi. Onpenenurs A0MyCTUMYIO BEIUYHHY
Macchl MaJaloUIero Tena [m], mpu KOTopoil OyneT obecredeHa MPOYHOCTH OalKH, €CIH
[6]1=160 MIla, E=2-10° MIla. TIpoBepuTh BBLINOJHEHNE YCIOBHS IKECTKOCTH, TMPUHAB
[8] = 3 mm. Maccoii 6anku npeHeOpeys.
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Kputepun onenkmn:

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

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



Tembl NMCbMEHHBIX padoT

Ne TeMmnl
/o

PI'P Nel. IToctpoeHue 3m0p BHYTPEHHUX CHIIOBBIX (DaKTOPOB

1.1. | [loctpoenue 30i0p BHYTPEHHUX CHIIOBBIX (haKTOPOB IPHU PACTSHKEHUH-CKATUU CTEPIKHEH
1.2. | [loctpoeHue 3010p BHYTPEHHUX CHUIIOBBIX (PAKTOPOB MPHU KPYUYEHUH BAJIOB

1.3. | [loctpoenue 3mi0p BHYTPEHHUX CHIIOBBIX (JaKTOPOB IpH M3rude 6ajiok

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

PI'P Ne2. Pacuer Ha IPOYHOCTH U KECTKOCTD IIPU PACTSHKEHUU-CKATUN

2.1. ‘ Pacyet Ha mPOYHOCTH M JKECTKOCTH CTyNEeHYaToro Opyca

PI'P Ne3. PacueT Ha IpOYHOCTH M KECTKOCTH MPH U3rHoe

3.1. OnpeneneHne reoMeTPUYECKUX XapAKTEPUCTUK CI0KHOIO CEUEHHUS

3.2. | Pacyer Ha MPOYHOCTH U JKECTKOCTh OAJOK MPU INIOCKOM HOMEPEYHOM M3THbe

PI'P Ne4. Pacuer cTaTMUECKH HEONIPEAETUMBIX CUCTEM METOJIOM CHJI

4.1. ‘ Pacuer Ha IPOYHOCTH U JKECTKOCTh CTATUYECKHU HEONIPEACIUMBIX PAM

PI'P NeS. PacueT Ha mpOYHOCTh KOHCTPYKIIMH, PAa0OTAIOIIEH B YCIOBUSAX CI0KHOTO
COIPOTHUBIICHHUS

5.1. Pacuer Ha NpPOYHOCTH CTATUYECKU OINPEAEIMMON INPOCTPAHCTBEHHOM CTEPKHEBOU
KOHCTPYKLHH B YCIOBHSIX CJI0KHOT'O COITPOTHUBIICHUS

PI'P Ne6. PacueTrsl Ha yCTOHYMBOCTD, BBIHOCIIMBOCTD U IIPOYHOCTD B YCIIOBUSAX
JUHAaMHAYECKOTr0 BO3ACUCTBUS HArPy3KU

6.1. Pacuer Ha yCTOMYUBOCTD CXKATBIX CTOCK

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




7.2.33. Kommaekr 3agayu pjsa PI'P Nel

Homep Bapmanta st Bcex PI'P mpencraBnsier co0oif Tpex3HauyHOE YHCIO, KOTOpOE
HaszHayaeTcs npenojaBateneM. Kaxmas nudpa uMeer BapuaTuBHOCTH, paBHYyI0 10, U onpenenser
YKa3aHHYIO TPYMIly JaHHBIX.

3amaua 1.1.

Tema: «IlocTpoeHne >MI0P BHYTPEHHUX CHJIOBLIX (JAKTOPOB NPH PACTHAKEHUH-CKATUH
CTepsKHen»

Tunosoi npumep 3axauu

JUIsl CTYNEHYaToro CTEpKHs, pabOTaloOIIero B YCIOBHSX PACTSIKEHUS-CIKATHS, TMOCTPOUTH
3IIOPY BHYTPEHHEW NPOAOIBHOM CUIIBL V.
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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 KPY4YEHHH BAJIOB»
Tunosoi npumep 3axauu

Jns Banma, 3aKIIOYEHHOTO B TOAIIMIHMKK M Pa0OTAIOMIEr0 B YCJOBUSAX KpyUEHHS,
IIOCTPOUTH 3IMIOPY BHYTPEHHETO KPYTAILLEro MOMEHTAa M, IPEABApPUTEIBHO BBIYMCIUB 3HAYCHUE
MOMeHTa Mo U3 yCIIOBHsI paBHOBECHSL.
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a, a, as

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

Kputepun onenkmn:

2 Gana — eciv 3a/1a4¥ BBIIIOJIHEHBI MPaBWIIBHO B 00Beme 70-100%.
1 Gam — ecinu 3a71a4u BHITIOJTHEHBI IPaBHILHO B 00beMe 40-70%.

0 GayoB — eclv 3aJja4K BBITIOJTHEHBI IPAaBIIILHO MeHee yeM Ha 40%.



3agaua 1.3.
Tema: «IlocTpoeHue 3MI0P BHYTPEHHHUX CHJIOBBIX (pakTOPOB npu U3rude 6a10K»
Tunosoii npumep 3axauu

JUist IBYX CTaTUYECKH ONpEACTUMBIX OanoK, padoTaloMMX B YCIOBHSX IUIOCKOTO M3ruba:
cxema Nel — Ganka ¢ >kecTKuUM 3amiemiieHHeM, cxema Ne2 — Oajnka Ha JIByX OIOpax, MOCTPOUTH
SMIOPHl BHYTPEHHUX CHIIOBBIX (pakTopoB. [l NBYXOMOPHOM Oaiky MpeABapUTEIHHO BBIYMCIHTDH
peaxIyu orop.
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a, a, a, a, as

punsate: F=30xH, M=40xHm, g=20kH/m, a1=0,5m, a>2=0,4m, a3=0,6m, as=0,5m, as=0,6m.
Kpurtepun onenkn:

4 Gana — eciu 3aJjaHKe BBIMIOJHEHO MpaBMWIIbHO B 00Bbeme 80-100%.
3 Gamna — eciu 331aHUE BBITIOJIHEHO NMPaBHIBLHO B 00beMe 60-80%.

2 GaJuta — eciM 3aJJaHKe BBIMTOJHEHO MpaBMWIIbHO B 00beme 40-60%.

0 6anmIoB — ecny 3a/1aHUe BHIMIOIHEHO MTPAaBUILHO MeHee ueM Ha 40%.

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

Jlnist ABYX CTATHUYECKH OMPEESIIMMBIX paM, paboTaloNMX B yCIOBUAX IJIOCKOTO M3ruba: cxema
Nel — pama c xecTkuM 3ameMieHuemM, cxema Ne2 — pama Ha JBYX IIAPHUPHBIX OMOpax, MOCTPOUTH
SMIOPHI BHYTPEHHHUX CHJIOBBIX (hakTOpoB. [lJiss IBYXOMOPHOW paMbl MPeIBAPUTEIBHO BBIYMCIHTH
peakuuu orop.

Lid @ 6 |F

I |F +

Cxema 1 Cxema 2

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



Kpurepun onenkn:
4 Ganna — eciu 3aJjaHKe BBIMIOJIHEHO MpaBMWIIbHO B 00Bbeme 80-100%.
3 Gamta — eciu 3a1aHUE BBITIOJIHEHO NMPaBHIBLHO B 00beMe 60-80%.
2 GaJuta — eciy 3aJ]aHKe BBIITOJHEHO MpaBMWIIbHO B 00beme 40-60%.
0 6anmIoB — ecny 3a/1aHUE BHIMIOJIHEHO MTPaBUIBLHO MeHee ueM Ha 40%.

7.2.34. Kommiekt 3ama4 ajas PI'P Ne2
Tema: «Pacuer Ha IPOYHOCTH M KECTKOCTH CTYNEHYATOr0 Opycar
Tunosoii npumep 3axauu

CryneHyaTslii CTambHOH Opyc KpYIJIOTO IONEPEYHOr0 CEYEHHUS HarpyKeH CHJIIaMH,
HaIpaBJIEHHBIMU BJ10JIb €ro ocH (cxema — PI'P Nel, 3agaua 1.1).

IIpuHsAB Ha MCXOQHOM CXEME COOTHOILICHHE IUIOIIANEH KPYIVIBIX IOIEPEYHBIX CEYEHUU I10
IPOHYMEPOBaHHBIM ydacTKaM Opyca: A1=A, A»=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>=10xH, F3=30kH, q=20xH/m, 1=0,8m, L=1,5m, 3=1,2m, a1=0,5mu,
ar=1,4m, a3=0,7m. Matepuan Crans 40, 6,:=340MIla, n1=1,8.
Kputepun onenkmn:
4 Gamna — ecnu paboTa BBINIOJTHEHA PaBWIBHO B 00beme 80-100%.
3 Gama — eciin paboTa BBITIOIHEHA MPaBWIbHO B 00Beme 60-80%.

2 Gayuta — eciu paboTa BBIIIOJTHEHA PaBUIBHO B 00beme 40-60%.
0 6amnoB — ecnu paboTa BBINOJIHEHA NPaBUILHO MeHee ueM Ha 40%.

7.2.35. Kommuekr 3aaa4 aias PI'P Ne3

3anaua 3.1.

Tema: «OnpenesieHre reOMeTPHYECKHX XaPAKTEPUCTHK CJIOKHOTO CeYeHHUsD»
Tunosoi npumep 3axauu

Ceuenne cnoxHOW (OpPMBI  SBISETCS IONEPEYHBIM CEYEHHEM HEKOTOPOM Harpy>KeHHOH
KOHCTpyKUuH. [l pacuera B JajbHEHIIEM 3TOW KOHCTPYKLMM HAa IMPOYHOCTb M KECTKOCTb
HEOOXOUMO ONPEAETUTh IMOJOKEHHE TJIABHBIX IEHTPAJIbHBIX OCEH U 3HAUEHHs TJIaBHBIX
LIEHTPAJIbHBIX MOMEHTOB UHEPLIMU CIIOKHOT'O CCUCHHSL.



ka

Mpunstse: ki=0,9, k3=0,3.

Kpurepun onenkmn:

2 GaJuta — eciu 3ajjaya BBIIOJHEHA paBWIbHO B 00beme 70-100%.
1 Gamn — ecnu 3a7aua BHITIOJTHEHA PAaBUWIBHO B 00beme 40-70%.

0 GayoB — ecnu 3a7a4a BBITIOJTHEHA MPABUILHO MeHee ueM Ha 40%.

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

ILnaH pemenus

1. BerueptuTh B Macmrabe 0ajnky Ha JBYX OMOpax ¢ MOCTPOCHHBIMHU >MiopamMu O, u M, (B3Tb
u3 PI'P Nel, 3amaya 1.3, cxema Ne2).

2. Jlna Oanku, M3rOTOBIEHHOW W3 IUIACTUYHOTO MaTepuana, MoAo0paTh M3 YCIOBHA
MIPOYHOCTHU JIBYTaBpOBOE, MpsimoyronibHoe (h/b = 2) u xpyrioe ceuenus, npunsas [¢| = 160 MIla.
JlaTh 3aKIII0UYEHUE O PAIlMOHAIIBHOCTH (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 o5p=150MIla, 6:,=640MIla, n,=2.

4. OmpenenuB MEpeMEIICHUST HE3aKPEIJICHHBIX TPaHUYHBIX CEYCHMH, U300pa3HuTh
NpUOJIMKEHHBIH BUJI OCH U30THYTON OAJIKM M MPOBECTU MPOBEPKY JKECTKOCTH OAJIKHU ABYTaBPOBOTO
ceuenust, npunsiB [ O | = (0,0005...0,001):/ (rme [ — paccrosiHue Mexay omopamu). [IpuHSATH
E =2-10° MIla.

Kputepun onenkmn:
4 Gana — eciu 3a7jaya BBITIOJHEHA paBWIIbHO B 00beme 80-100%.
3 Gama — ecyu 3a1a4a BBITIOJIHEHA MPaBUWIbHO B 00beme 60-80%.

2 GaJuta — eciM 3ajjaua BBIIIOJTHEHA PaBWIbHO B 00beme 40-60%.
0 GaynoB — eciu 3a7a4a BBITIOJTHEHA MPAaBUILHO MeHee ueM Ha 40%.

7.2.36. Kommiext 3ama4 ajasa PI'P Ne4
Tema: «Pacuer Ha IPOYHOCTH M KECTKOCTH CTATHYECKH HEONMpPeIeJTUMBIX PaM»
Tunosoi npumep 3axauu

Ha cratnuecku ompenenumoit pame (PI'P Nel, 3amaya 1.3, cxema Nel) ycranoBuinu
JIOTIOJTHUTEJBbHbIE OMOPHI (BCE OCTAJIBHBIC UCXOIHBIC TaHHBIE — MPEXHUE). MaTepuan cTep>KHs
— Cr. 3: [6]=160 MIIa, E=2-10° MIla. JKeCTKOCTh CEYEHHUI BCEX YYACTKOB PaMbl MIOCTOSHHA:
ElL.=const.



Jis mosydueHHON TakuM 0Opa3oM CTaTHYECKH HEOIpeaeIMMOi pambl 1mono0parthb

palluOHAJIBHOC TIOMNICPCYHOC CCUYCHHUC M3 YCIIOBUSA MPOYHOCTHU U MPOBCPUTH KOHCTPYKIMIO Ha
KECTKOCTD.
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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.

Kpurepun onenkn:

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

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

7.2.37. Kommuiekr 3agau njag PI'P Ne5
Tema: «Pacuer Ha IPOYHOCTH MPH CJIOKHOM CONMPOTUBIEHUN»

Tunosoi npumep 3axauu

KoHconpHas pama HarpyeHa IpOCTPaHCTBEHHOM cucTeMoil BHemHuX cuil: Fi=4,5kxH,
F»=3,5kH, F3=1,5xH, q=2xH/m. JInuHa 31eMEeHTOB paMbl OJIMHAKOBA U paBHa [=0,5M. Marepuan
pambl — ctanb CT3 ¢ nmomyckaembiM HampspkeHueM [o] = 160 MIla. TpeOyercs mogobpath st
pambl U3 YCJIOBUS MPOYHOCTH JHAMETP KPYIJIOTO TMOIMEPEYHOIro CEYCHHUs d, a TakKe pa3Mepsl
NpSAMOYTOJBHOTO ceueHuss b u h, ecnmu h/b=1,5. CpaBHUTH MOJOOpaHHBIE CEYCHHS C TOUKU
3pEHHS METAJUIOEMKOCTH.

[Tpu HaMM4MK B ONTACHOM TOYKE HOPMAJIBHBIX M KacaTebHBIX HAPSXKCHUH UCTIONb30BaTh
III Teopuro IpeneIbHOrO COCTOSHMUS.

Kpurepun onenkn:

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

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



7.2.38. Kommuekt 3apau aas PI'P Ne6

3agaua 6.1.

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

IlonepedyHoe cedyeHHE LIEHTPAIBHO CYKATOM KOJIOHHBI COCTaBIECHO M3 CTAJIBHBIX IPOKATHBIX
npoduiiell, COeIMHEHHBIX B CIUIOUIHOE CEYCHHWE NPU TOMOIIM TUArOHAJIbHON pEIIeTKH M3
CTAJIHBIX IUIaHOK. OnpenenuTh: AONYCKaeMyl Harpy3Ky U3 YCJIOBHS YCTOMUMBOCTH,
KPUTHYECKYIO HAarpy3ky M Kod(p@HIMEeHT 3amaca yCTOMUMBOCTH — JUISI KOJIOHHBI 3aJJlaHHON
(GopMBI MONEPEYHOr0 CEYCHHMs, a TaKXKe JJIS KOJOHHBI KOJIblieBoro ceyeHus. Oba ceueHHs

HUMCIOT OJMHAKOBYIO IJIOM[Ab, IJId KOJIbIIda U3BCCTHO COOTHOICHUC JUAMETPOB: ¢ = %=0,9.
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[punsate: [ = 8,5 M, yronok HepaBHoOoKkuii Nel1/7, matepuan C12, [c] = 140 MIIa,
7\40 = 60, }\znpe() = 105, a— 245 MHa, b = 0,67 MHa.

Kputepun onenkmn:

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

1 Gamna — ecnu 3a7aya BBITIOJIHEHA PaBMWIIbHO B 00Bbeme 40-60%.

0 GaynoB — eciu 3a7a4a BBITIOJTHEHA MPAaBUIILHO MeHee ueM Ha 40%.

3agaya 6.2.
Tema: «Pacyer Ha NIPOYHOCTH NPU NOBTOPHO-NEPEMEHHBIX HAIPY3KaAX»
Tunosoi npumep 3axauu

Ban penykropa, mnpeAcTaBisAOmUNA cOOOW  CTEpXKEHb KPYIJIOro CEYeHHS C
KOHIICHTPATOPOM HANpsDKCHUH, TOABEpPraercss JACHCTBHIO H3THOAIOMIET0 M KPYTSIIETO
MOMEHTOB, U3MEHSIOLIUXCS 110 CHHYCOUAAIIBHOMY 3aKOHY.

Omnpenenuth KO3PPHUIKEHT 3araca MPOYHOCTH Baja MO BEIHOCIUBOCTU M TEKYUECTH.
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[IpuHATH: y4acTOK Bajla UMEET KOHLEHTPATOp HANpSIKEHUS B BUJE TaITEIN PajgnyCcoM
r =5 MM, quamerp onxHod yactu D =75 mm, a apyroit d = 60 mm. M3MeHeHHe M3rubaromero

max min
MomeHTa HaxoxuTes B auamasone: M =0,6xkHm, M ™ = —0,6xHwm, kpyTsiiero MoMenTa —
erfpax =3kxHwm, M;m =1,5kHM. Bam wusroroBined u3 cramm45 ¢ MeXaHHYECKUMH

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

Kpurepun onenkmn:

3 Gamta — ecnu 331a4a BBITIOIHEHA MpaBMiIbHO B 00Bbeme 80-100%.
2 GaJua — eciM 3ajjaua BBIIIOJTHEHA PaBWIBHO B 00beme 60-80%.

1 Gamna — ecnu 3a7aya BBIIOJIHEHA MPaBUWIIbHO B 00Bbeme 40-60%.

0 GannoB — eciu 3a7a4a BBITIOJHEHA MPAaBUIHLHO MeHee ueM Ha 40%.



7.3. OneHo4Hble cpeacTBa AJs NMPOMEKYTOYHOH aTTECTANMH IO HTOraM OCBOCHUS

JUCIUILIHHBI

7.3.1. Bonnpochl kK IPOMeKYyTOYHOM aTTecTAlNU

Ne
. Bonpocsl k 3auery
1 | Ilenu v 3ajauy CONPOTHUBIICHUS] MAaTEPUAJIOB
2 | OcHOBHBIE JONYIIEHUS U IPUHLUIIBI CONPOTUBICHNS MAaTEPUAJIOB
3 | BHeniHue ¥ BHYTPEHHUE CHIIbI
4 | PacueTHble CXEMBI
S | Mogenu npo4HOCTHON HAJEKHOCTH
6 | OcHOBHBIE BUbI PACUETOB B CONPOTUBICHUH MAaTEPHUAJIOB
7 | Meron ceuenunt
8 | Knaccudukanus npocTeHImx BUIOB HArPy>KEHHSI
9 | Pactsxenue-cxarue. ITocrpoenue snrop BCO
10 | IlpuMepsl NOCTPOEHHUS SIIOPBI NPOAOIBHON CHIIBI N
11 | Onpenenenne HanpsYKEHUI NPU PaCTKECHUU-CKATHH
12 | Jedopmanuu npu pactsokeHuu-coxkatu. Koogduuuent [lyaccona
13 | 3akoH I'yka npu pacTsKEHUU-CoKAaTUU
14 | UcnblTaHue Ha pacTsHKeHHE. XapaKTEpUCTUKU NPOYHOCTH U IUIACTUYHOCTH. SIBiIeHHE
HakJjena
15 | Ucnopitanue Ha cxxatne. OcoOEHHOCTH MCIIBITAHUS HA CHKAaTHE
16 | [Inactuunbie u xpynkue marepuaibl. OCOOCHHOCTH UX TOBEACHUS NPU PACTSIKCHUU U
C)KaTUU
17 | Pacuer Ha NPOYHOCTH NPHU PACTIKEHUHN-CKATHH
18 | Buasl pacueToB Ha IPOYHOCTh
19 | IloHATHE PaBHOIIPOYHOI'O CTEPIKHS
20 | Pacuer Ha )KE€CTKOCTb U pacTsKeHUU-ckaTuu. [locTpoeHue amopel epeMeleHui.
21 | I'eomeTpuyeckue XapakTEPUCTUKH IJIOCKMX CEUEHUH, UX ONpEACICHUsI.
22 | I'maBHBIE OCHU U TJIABHBIE MOMEHThHI HHEPLIUU
23 | ®opmyabl UIsl ONPENEICHHS TIJIABHBIX LIEHTPAJIbHBIX MOMEHTOB WHEPLMH IMPOCTEHIINX
CEUEHUN: IPSIMOYTOJIbHUKA, TPEYTOJIbHUKA, Kpyra, KoJblla
24 | Teopema 0 CYMMHUPOBAaHMH MOMEHTOB HHEPLIMH
25 | Teopema o nmpeobpa3zoBaHUK MOMEHTOB MHEPIMU NIPU MapaJlIeIbHOM IIepeHOCce OCei
26 | Teopema o mpeobpa3zoBaHUK MOMEHTOB MHEPIIMU IIPU TIOBOPOTE Oceit
27 | OmpeneneHue MoJIOKEHUs! LIEHTPA TSHKECTH CI0XKHOM Urypsl
28 | YucThelii CIBUT M €r0 0COOEHHOCTU
29 | 3akoH I'yka mpu YUCTOM CABUIE
30 | Kpyuenue ctepxkuei kpyrioro nonepeunoro ceuenus. [loctpoenue smop BCO.
31 | IlpuMepsl NOCTPOEHHUS SIIOPBI KPYTALIMX MOMEHTOB M,
32 | OnpeneneHue KacaTeNIbHBIX HAPSDKEHNUI IPU KPYYEHUHU
33 | IlonsipHbBII MOMEHT CONIPOTUBIICHUS
34 | YcnoBue NpoYHOCTH IIPU KPYUEHUHU
35 | Ilepemenienust npu kpydeHuu. IloctpoeHne aniopbl YIVIOB 3aKpy4YHBAHUS
36 | YcinoBue JKECTKOCTM IIpM KpPyYEHUHU: B aOCONIOTHBIX U B OTHOCHTEIBHBIX YIJIaX
3aKpy4HMBaHMUSI
37 | Pacuer Ha cpe3 U CMSITHE
38 | nockuit u3rub6. [loctpoenue smop BCO
39 | IlpuMepsl NOCTPOEHUS SIIOPHI NONEPEUHOM CHIIBI Qy
40 | IIpumepbl MOCTPOESHUS MIOPHI H3TUOAIOIIX MOMEHTOB My




Bonpocsl k 3auery

n/n

41 | HopmasbHbIe HAaPSHKEHHS TPU YHUCTOM M3rH0e

42 | OceBoil MOMEHT COITPOTUBIICHUSI

43 | KacarenbHble HANPsOHKSHUS IPU IpsMOM roniepeyHoM u3rude. @opmyna Xypasckoro

44 | Pacuet Ha MPOYHOCTH MPH IJIOCKOM H3rHbe

45 | IuddepennmanbHoe ypaBHEHUE YIPYTOi TUHUN OAJIKU

46 | MarerpupoBanue auddepeHnnanbHoro ypaBHeH sl yIpyrou JUHUU

47 | OnpenenenHue nepeMenieHui npu u3rude MetoqoM Mopa

48 | Yucnenssle npusoxeHus uurerpaga Mopa. @opmyna Cumicona

49 | Cnoco0 Bepeniaruna mpu onpesielIeHuu nepeMenieHui

50 | YcioBue ®KEeCTKOCTH ITPU U3rude

51 CraTtudecku OINpeAenuMble M CTAaTUYECKHM HEONpEAEIUMbIE CHCTEMBl. MeTon CHIL
JedopmarmonHast mpoBepka.

52 | Pacuer Ha MPOYHOCTb U KECTKOCTh CTATHUECKU HEONPEAECIUMBIX CUCTEM.

53 [loHsATHE HANPSKEHHOTO COCTOSIHMSI B TOUKE M €ro BUABL. | J1aBHBIE IUIOIIAJKU U TJIaBHBIE
HaNpsKCHHUS.

54 [Tnockoe HampspkeHHOe coctosiHue. [Ipsimast m oOpaTHas 3aJadd MJIOCKOTO HANPSKEHHOTO
cocrosinus. Kpyr Mopa.

55 | O6bemHoOe HanpspkeHHoe cocTosgHue. O600meHHbIH 3akoH I'yka. O0bpéMHas nedopmanus.

56 Teopuu npenenbHOro COCTOSIHUS: Ha3BaHUs, KPUTEPUU PABHOIIPOYHOCTH, PEKOMEHJAINH K
IIPUMEHEHHUIO.

57 | O6umwmii coyyvaii HarpyeHus. PacueT Ha MpOYHOCTH NMPH 00LIEM CiTydae Harpy>KeHusl.

58 YCToﬁqHBochL CKaTbIX cTepxkHe. 3amaua Oiinepa. dopmyna Oiinepa omnpeneneHus
KPUTHUYECKON CHIIBIL.

59 Bnusiaue crioco0a 3akperyieHus: CTep KHSA Ha BEJIMUMHY KpuTHUecKou cuiibl. KoadduumeHnt
NIPUBEJICHUS JJTUHBIL.

60 | Ipenensl mpuMeHUMOCTH popmyiiel Diinepa. [ MOKOCTh CTepIKHS.

61 Qynnpnqecxaﬂ ¢dopmyna SICHHCKOTO ONpeneieHus: KPUTHYECKOTo HampspbkeHus. Ilpenens
€€ MPUMEHUMOCTH.

62 | AmarpaMma 3aBUCUMOCTH KPUTUYECKOTO HANPSIKEHUS] OT THOKOCTH CTEPXKHSL.

63 [TpakTUdeckuii pacdyer CXKaThIX CTepKHEH Ha ycToWduBOCTh. KoadduuueHT mpomonbHOro
n3ruba. Bunel pacyera Ha yCTOHYMBOCTb.

64 Yceranocts u BEIHOCIMBOCTE MaTepuana. XapakTepUCTUKU LMKJIOB HAaIpsDKEHUN. Byl
IIUKJIOB HANpPSHKEHUH.

65 | Kpussle ycranoctu. Ilpenes BBIHOCIMBOCTH MaTepUaa.

66 JuarpamMmma TpeAenbHbIX aMIUIMTyH. (CXeMaTU3MpOBaHHBIE JHMAarpaMMbl MPEeTbHBIX
aMIUTUTY.

67 KOHCTPYKTHBHO-TEXHOIOTHUECKUE (PAKTOPHI, BIHIOIIME HA YCTAIOCTHYIO IPOYHOCTD
matepuana. Ko unmenT 3anaca npu MUKJINIECKOM HArPyKEHUH.

68 CBoOOHBIC U BBIHYKJIEHHBIC KOJICOAHUS CHCTEM C OJHOW CTEMEHBIO CBOOOIBI. YUET CHI
COIIPOTHUBIIEHUS CPEBI.

69 Pacuer Ha IPOYHOCTH M KECTKOCTD MPH BBIHYKICHHBIX KosieOaHusax cucreM. [logatiuBocTb
cucrembl. Koaddurment aunaMmaHocTy.

70 | OcoGeHHOCTH yIapHOTO NecTBUs Harpy3ku. Buasl yaapa.

71 OOmmii cyvai yZIapHOTo BO3/1eHcTBUS Harpy3ku. Koaduiment auaaMuaHoCTH B 001EeM
Clly4ae yIapHOro BO3JIEHCTBUSI.

72 | Yactnsle cnyyan ynapa. KoaddumenTsl TMHAMUYHOCTH U151 YaCTHBIX CIIy4aeB yaapa.

73 | Pacuer Ha NpOYHOCTH M JKECTKOCTb MPHU yAApE.




7.3.2. Kputepun u HOpMbI OLIEHKH

dopma npoBeaeHus

Cemectp NPOMeKYTOYHOM KpuTtepuu u HOpMbI OLleHKH
aTTecTalluu
Ecau utoroselii pedTUHT
3a4er «3aUTCHO»
coctaiisieT 40 u Hosee OanoB
3 (0 HAaKOMUTEIBLHOMY

pENTHHTY)

«HE 3a4TCHO»

Ecau utoroselii pedTUHT
coctaiisieT MeHee 40 6amioB




8. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieYeHHe TUCHUILITUHBI

8.1. O0s3aTesbHAsI IMTEPATYPA

Tun (yueOHHMK, ydeOHOE

KoanuectBO B
HAY4YHOI

Ne A nocooue, yaeoHo-
BTOPbI, COCTABUTEIH 3arsiaBue (3aroJjioBoK) I'ox u3nanus ondamnoTexe /
n/n MeToAnYecKoe mocoome,
HaunmenoBanue
NMPaKTHUKYM, AP.) 3BC
1 I1. A. ITaBnoB [u ap.] ; mox | ConpoTUBIEHHE MAaTEPUAIIOB [ DIEKTPOHHBIN Y4aeOHUuK 2017 OBC «Jlanb»
pen. b. E. MenpHuKOBa pecypc]
8.2. lonostHuTEIBLHAS IUTEPATYPA
Tun (y4eOHHK, yueOHoe KMH%CTEO e
HAYYHOI
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEJIHN 3ar;iiaBue (3aroJjioBoK) I'ox u3panus ondamnoTexe /
n/n MeTOoAnYecKoe mocoome,
HaunmenoBanue
NMPaKTHUKYM, 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 Penosuropuit
I'opnuenko, A. A. PazyBaeB | pecypc] : IpaKTUKyM Il CTYJIEHTOB 3a04. Ty
dbopmbl 00yueHus. B2 4. Y. 2
4 | T. ®.I'aBpunosa, E. I1. ConpoTuBieHne MaTepUaIoB [ DIEKTPOHHBIN [IpakTukym 2017 Penosuropuit
I'opnuenko, A. A. PazyBaeB | pecypc] : IpakKTUKYM Ul CTYI€HTOB OYHOU Ty
¢dbopmbl 00yuenus. B2 4. Y. 1
5 B.T. XKyxkos Mexanuka [ DJIeKTpOHHBIHN pecypc] : Y4eOHoe mocobue 2012 OBC «Jlanby

COIIPOTHBIICHHE MAaTEPUAJIOB : yueld. mocodue




8.3. Ilepeuennb npodeccHOHATBHBIX 0a3 JAaHHBIX U WHGOPMAIMOHHBIX CHPABOYHBIX
CHCTEM
http://www.toehelp.ru/theory/sopromat/  Jlekiuu 1o  gucruruinHe  «CompoTHBIIEHUE
MaTepUaIOBY, WIIIOCTPUPOBAHHbIE IPUMEPAMU PEILICHUS 3a1a4.

http://technofile.ru/files/sopromat.html ~ Marepuansl i1 CKaYMBaHWSA:  LIMAPTaJKH,
METOIMYECKUE TI0COOMsI M0 peIIeHHI0 3aaad, ydeOHuK PeomocbeBa IO  COMPOTUBICHHIO
MaTepHalIOB, COPTAMEHT MPOKATHBIX Mpoduieid, GopmMybl.

http://mysopromat.ru/ Ha 3Tom caiite HaXoauTCs:
e TOJHBIN KOHCIEKT JIEKIUi 10 Kypcy «CONpOTUBICHUE MaTEpPHAIOBY;
e HCTOpHS CO3/IaHUS M CTAHOBJICHHUS COIPOTHBIICHHS MAaTEPUAJIOB KaK y4eOHOTO MpeaMeTa;
e ONHCaHUE COBPEMEHHBIX METOJOB KOHCTPYMPOBAHHUS W pacueTa M3/AeIHi Ha MPOYHOCTh U
J0JTOBEYHOCTH;
e CTaTUCTHUYECKHE METOJbI 00pabOTKH pe3yIbTaTOB MEXAaHUYECKHUX HCIIBITaHUH;
e ONMCaHHUE COBpEMEHHBIX MporpaMMHbIX KoMiiekcoB CAD/FEA;
e pa3JIMYHbIC CIIPABOYHBIC MATEPHAIIBL.

http://www.soprotmat.ru/ Ha caiiTe HaXxoauTcsi Kypc JEKIHH, J1a0opaTOpHBIA MPAaKTUKYM,
My3el pa3pyleHni, yueOHble PUIBMBI, CIIPABOYHBIC JAHHBIE M MHOTOE JIPYTOe.

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

http://www.1001soft.com/soft/sopromat_raschet_ploskih balok i ram-945.html 3nech
MO>KHO O€CIUIaTHO CKavyaTh MpOrpaMMy JUIs pacueTa 0ajok, paboTaloNMX Ha U3THO.

8.4. IlepeueHb NpOrpaMMHOro odecrnevdeHnst

Ne Haumenosanue IO PexBu3uTHI uorOB?pa
n/n (maTa, HOMep, CPOK AelicTBHSA)
1 | Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JeNCTBHSI - OECCPOUHO
2 | Office Standard Horosop Ne 690 or 19.05.2015r., cpok
neiictBus - 6eccpouno; Jloroop Ne 727 ot
20.07.2016r., cpok nieicTBHs - O€CCPOYHO

8.5. Onucanne MarepHaJbHO-TeXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYIIECTBJICHUSI
o0pa30BaTe/IbHOIO NMpouecca Mo JUCHUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKHUX H JP.
Ne 00beKTOB [JIs1 POBEAeHUA NPAKTHYECKUX H ITepeyennb 0CHOBHOTO
n/n JIa00PATOPHBIX 3aHATHI, TOMEIeHUH 1JIs1 odopynoBaHus
CaMOCTOSITeIbHOM PadoThl 00y4arOIIUXCS

(HomMep ayauTOpHH)

VYuebHas ayautopus Ans TpoBeaeHHS 3aHATHH | CTONBI yYeHUYECKHUE TPEXMECTHbIC
JEKIMOHHOTO Tuma. Y4eOHas ayauTopuss A | (MOHOOJIOK),

MIPOBE/ICHUS 3aHATUH CEeMUHAPCKOTO TUMA. Y4yeOHast | MOHOOJIOKH IByXMECTHBIE,
ayquToOpusi Ui KypCOBOIO  MPOEKTUPOBAHMSA | CTOJ MPETOAaBaATEIbCKUH,

1 | (BeImOMHEHMS ~ KypCOBBIX  paboT).  YdyeOHas | CTy] ImpenojaBaTeIbCKHi,
ayquToOpuss ISl TPOBEACHUS TPYNIOBBIX M | JOCKA ayTUTOpHas (MeJIoBas),
WHJUBUTyaTbHBIX KOHCYJIbTaIUH. VYyeOHnas | kadenpa

ayJUTOpUsl JUIS TIPOBEICHUS 3aHATUH  TEKYIIEro
KOHTPOJISI U IPOMEXYTO4HOH arrectanuu (A-419)




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHEeTOB, 1a0opaTopuii, MACTEPCKHUX H JP.
00beKTOB [JIs1 POBEAeHUA NPAKTHYCCKUX H

JIa0OPATOPHBIX 3aHATHI, MOMeLEeHU 115

CaMOCTOSITeIbHOM PadoThl 00y4arOIIUXCS

(HOMep ayauTOpHH)

IlepeyeHb OCHOBHOIO
o0opynoBaHus

JlaGopatopus  "CompoTHBIeHHE  MaTepuayioB'.
Jlaboparopus "MexaHuvecKkue WCTIBITAHUS
MaTepuasoB". VYuebHas ayIUTOpUs JUTS

NpoBeICHUs 1abopaTopHBIX padoT (A-115)

CTonbl yYeHHUECKHUE IBYXMECTHbIE
(MOHOOTIOKHM),

CTOJI IPENOIABATEIbCKUN,

CTYJI IIPETIO1aBaATEIIbCKUH,

JIOCKa ayIUTOpHast (MeJioBas),
yctanoBku: CM-20, CM-24B,
CM-11A, CM-8, CM-7b

VYuebHas ayauTopus Uil TPOBENCHHS 3aHATUI
JEKIIMOHHOTO TUma. YueOHas ayauTopust s
MIPOBEICHUS 3aHATUN CEeMUHAPCKOTo THIA. Y4yeOHas
ayIuTOpUsl Ul  KypCOBOTO  IPOEKTHPOBAHMS
(BBIIOJIHEHUSI ~ KYPCOBBIX  pabotr).  YueOHas
ayIuTOpUsl AN NPOBEAEHUS  TIPYIIOBBIX U
WHIUBUAYAJIbHBIX KOHCYJIbTAIUH. YueOnas
ayIUTOpUs Ul TPOBEACHMS 3aHATUN  TEKYILIETo
KOHTPOJISI U IPOMEXYTOUHOM arrectanuu (A-127)

CroJibl ydeHUUECKHE ABYXMECTHbBIE
(MOHOOTIOKHM),

CTOJI IPENOIaBATEIbCKUN,

CTYJI IIPETIO1aBaATEIIbCKUH,

JIOCKa ayIUTOpHas (MeJIoBast)

[Tomemenne  Ans  CaMOCTOSATENBHOW — pabOTHI
crynenrtoB (I'-401)

Croiibl ydeHHUECKHE,
CTYJIbsl YUEHUUECKHE,
I1K c BeixogoMm B cetb MHTEpHET
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