MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

b51.0.08.02

(uHoexc oucyuniuHot)

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

Mexanuka 2

(Haumenosanue OUCYUNIUHbL)

10 HANPABJICHUIO TIOJITOTOBKH
20.03.01 TexnochepHas 6€30MacCHOCTD

HaIpaBICHHOCTH (TIPodHIIb)
be30macHOCTh TEXHOJIOTHYECKHX MTPOIIECCOB M TPOU3BOACTB

dopma 00ydeHus: OuHast
I'on Habopa: 2021
O6mas Tpynoemkoctb: 6 3E

PacnpenesieHne 4acoB JUCHHIIMHBI 10 ceMeCTpam

Cemectp 3

®opma KOHTPOJIA PT'P, Hroro
Bun 3ansaTuit 3a4eT
Jlexinmn 34 34
JlaGopaTopHbie 18 18
[TpakTHueckue 50 50
PykoBoactso: PI'P 1 1
[IpomexxyTouHas arrectaus 0,25 0,25
KonraktHas paboTa 103,25 103,25
CamocrosiTenpHas pabora 112,75 112,75
KoHnTpoas
Hroro 216 216
( A

JOKYMEHT NOANMMCAH
QNIEKTPOHHOW NOAMNCHIO

CepTtudmkat: 0104768F0047AFD1BE454E686E7F34DD2B
Bnapeneu: CenvsaHoB AnekcaHgp CepreeBuy
LewcteuteneH: c 08.11.2022 go 08.11.2023




Pabouyro mporpamMmy cocTaBuiI(H):
JIOLIEHT, KaHAMIaT TEXHUYECKUX Hayk, PasyBaeB A.A.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

(OondcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHBI cocTaBiena Ha ocHoBaHuu ®I'OC BO u yuebHOro miana
HAarpaBJIeHUs TOATOTOBKU
20.03.01 TEXHOCD®EPHAS BE3OITACHOCTD

Cpok neiicTBus padoueii mporpaMMsbl AU CHHUILIMHBI 10 «31» aBrycra 2025 r.

COI'JTACOBAHO

JIMpeKTOp HHCTUTYTA
«MHXEeHEePHOH 1 HKOJIOTUIECKON O€301MacHOCT

«_» 20 JL.LH. I'opuna

(noonucy) (U.0. Damunus)

YTBEPXJIEHO

Ha 3acenannu xadenps
«HaHoTexHONnOTMHU, MaTEPUATIOBEICHUE U MEXAHUKA»

(mporokon 3acemanus Ne 1 ot « 31 » aBrycra 2020 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llenp OoCBOEHMSI MUCHUILUIMHBI — HAy4YUTh OyIymiux OakajaBpOB MpPaBWIBHO BBIOMPATH
KOHCTPYKIIMOHHBIE MaTepuaibl U KOHCTPYKTHUBHBIE (POPMBI, 00ECIIEYNBATh BBICOKHE MOKA3aTelu
HAJEKHOCTH, JOJTOBEYHOCTH M  O€30MacCHOCTH  HANPSKEHHBIX KOHCTPYKLUMHA U Y3JIOB
o0opyaoBaHus, co31aBaTh 3(H(HEKTHBHBIC U IKOHOMUYHBIC KOHCTPYKITHH.

2. Mecto mucuuimuiaibl B ctpykrype OIIOII BO

JIMCIUTIIMHBL M TIPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas JUCIUTIIMHA:
«Bricimasg maremarnkay, «Dusuka», «Mexanuka 1».

JIMCUMIUTMHBI U TIPAKTUKH, JUISI KOTOPBIX OCBOEHUE JaHHOM TUCIUIUIMHBI HEOOXOIUMO KaK
npeamectryoniee: «Mexanuka 3», «Mexanuka 4».

3. Ilmanupyemble pe3ybTaThbl 00y4eHUsl

dopmupyemble U
NuaukaTopsl J0CTHXKEHUS
KOHTPOJINpYyeMbIe " I[Inanupyemble pe3yabTaThl
KOMIIeTeHI Ui
KOMIIETeHIIH U o0yueHust
(Koa 1 HAaMMEHOBaHUE)
(Ko ¥ HAMMEHOBAHUE)

OIIK-5. Cnocoben OIIK-5.4. leMmoHCcTpupyeT | 3HaTh: OCHOBHBIE METO/bI pacyeTa Ha

HCIIOJIb30BaTh OCHOBHBIE MMOHUMaHUE (PU3NYECKUX MPOYHOCTH, )KECTKOCTh U

3aKOHOMEPHOCTH, SIBJICHUI U IPUMEHSIET YCTOMYHBOCTb.

JIEUCTBYIOIIKE B MPOIIECCE | 3aKOHBI MEXAHUKH, YMeTh: MpoU3BOAUTH aHAIIU3

W3TOTOBJICHUS TEPMOJIUHAMUKHU, pacueTHBIX CXeM, HIEHTU(UIIUPOBATH

MaITuHOCTPOUTEIBHBIX AJIEKTPUYECTBA U BHJIBI Ie(OpMAIINH, IPUMEHSATh

u3zienuii TpedyemMoro MarHeTusma, TEOpuu METO/Ibl pacuera B COOTBETCTBUU C

Ka4eCTBa, 3a1aHHOTO MAIlIMH U MEXaHU3MOB. IIOCTaBJIEHHOM 3a7a4ei,

KOJIMYECTBA IPH aHAJIM3UPOBATH MOITYUYEHHBIN

HAaWMEHBIIINX 3aTpaTax pe3yabTaT U JeNIaTh BHIBOJBI O

0OIIECTBEHHOTO TPpyJa paboToCTOCOOHOCTH KOHCTPYKIIUH.
Bnanets: MmeTogamu pacuera Ha
POYHOCTb, )KECTKOCTh U
YCTOMYHUBOCTH TUIIOBHIX 2JIEMEHTOB
KOHCTPYKIUH.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

DopMBbI TEKYLIET0

Bun . KOHTPOJIA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0bemM, u.| Bbanabl | UHTepakTHB, 4.| (HaMMeHOBaHHMe
(paznen) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Beenenune. Merop ceuenuii. [loctpoenne
Moayne 1 |Jlek 1 sntop BCO® npu pactsskeHUn-cxaTuu, 3 2 - - Bompocsr k 3auery 1-3
Kpy4Y€Huu, u3rude
Pemenue 3amau mo teme «Iloctpoenue smrop R ————
Monyns 1 |IIp 1 BC® nipu pacTsskeHUHM-C)KATUU U KPYUCHUN 3 2 2 —
st [p 1
CamocTosTeIbHOE PEIIeHUE 3a/1a4 10 TEME: KOMILIEKT 33184 111
Monayns 1 |PIP 1.1-2  |«IlocTpoenue smrop BCD npu pactsxeHuu- 3 6 2 — PIP 1.1-2
COKATUH U KPYUICHHUN» '
OTtpaboTka TexHUKH nocTpoeHus smop BCD KoMKt 3a/ankii
Mopayne 1 |JIab 1 Ha KOHCOJIbHOM 0ajike IKCIPecc-MeTOI0OM 110 3 2 2 2 st J1a6 1
XapaKTepHBIM CEUCHHSIM
CamocTosITeTbHOE PEIICHUE 3a/1a9 TI0 TEME: KOMILIeKT 33784 Uit
Monyns 1 |PI'P 1.3 "TToctpoenue >mrop BCD Ha Gankax npu 3 14 4 —
waruGe" PI'P 1.3
IToctpoenue snrop BC® Ha ninockux u BOLDOCH K 3a4eTy 38-
Mogayns 1 |Jlek 2 MIPOCTPAHCTBEHHBIX paMax 3 2 — — 10 p y
OTtpaboTka TexHUKH nocTpoeHus smrop BCD KOMILIeKT 3aamii
Mopayns 1 |IIp 2 Ha JIByXOIOPHOM Oake HKCIPEcc-METOIOM 110 3 2 2 — s Tp 2
XapaKTepHBIM CEUSHHSIM
OTtpaboTka TeXxHUKH nocTpoeHus smop BCD T —
Monayns 1 [TIp 3 Ha JIBYXOIOPHOU pame IKCIPECC-METOIOM IO 3 2 2 — o Tp 3
XapaKTepHBIM CEUCHHSIM
CamMocTosTenbHOE pelIeHUE 331a4 110 TEME: O S ———
Monyns 1 |PIP 1.4 "[Toctpoenue snrop BC® Ha pamax npu 3 12 4 —

n3rude"

PI'P 1.4




DopMBbI TEKYLIET0

Bun . KOHTPOJIA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0bemM, u.| Bbanabl | UHTepakTHB, 4.| (HaMMeHOBaHHMe
(paznen) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Hanpspkenus u geopmariiu npu
aCTSKEHUU-CKATUU. MeXaHuuecKkue Bomnpocsr k 3auety 11-
Monyne 2 | Jlek 3 p 3 2 — — p y
WCIBITaHUS MaTEPUAJIOB HA PACTSIKEHUE U 16
cKaTue
Moyis 1 |TIp 4 Pemenue 3amau o teme: "I[loctpoenue smrop 3 5 5 KommiexT 3ananuit
BC® na npocTpaHCTBEHHO JIoMaHoM Opyce"” st [p 4
OtpaboTka TeXHUKHU TTocTpoeHus smtop BCO
P . P P KommiekT 3ananuit
Monyne 1 |JIa0 2 Ha KOHCOJIBHOM paMe 3KCIpecc-METOI0M II0 3 2 2 2
i Jlab 2
XapaKTEPHbIM CEYEHUSIM
PacyeT Ha MPOYHOCTH M )KECTKOCTh PHU Bomnpocs! k 3auery 17-
Monyns 3| Jex 4 paCTSDKeHI/II/IpC)KaTI/II/I ’ 3 2 - - 20 P !
Moayis 3 |TIp 5 Pemenue 3amayu mo teme "Pacuet Ha 3 5 5 KoMmmnekr 3amannii
MIPOYHOCTh IPU PaCTSKEHUU-CoKaTUN" st [Ip §
CaMocTosATENbHOE PELIEHUE 3a1a4 110 TEME: KOMILIEKT 321
MITJIEKT Y s
Monyns 3 |PI'P 2 "PacueT Ha MPOYHOCTH U KECTKOCTH MPU 3 12 4 — Aat A
pacTsKEHUU-CKATUH" PIP 2
Pemenne 3ama4 no reme "Pacuer Ha KommuiekT 3ananuit
Mopayns 3 |IIp 6 A 3 2 2 — a
KECTKOCTb IIPU PacTsLKEHUHU-CokaTun'” i [p 6
['eomeTpryeckue XxapakTepUCTUKH MIOCKUX
Monyms 4 |Jlek 5 ceueHuil. [Ipssmoii monepeynslit U3ruod. 3 5 B B Bompocksr k 3auery 21-
OrnpeneneHne HOPMAJIBHBIX M KaCaTEIbHBIX 27, 41-47
HanpsbkeHuil. Meton Mopa jutst ciyyas usruda
Pemenue 3amaud no teme "Onpenenenne LT u .
KommnnekT 3amannii
Mopnyns 4 |IIp 7 [JIABHBIX EHTPAJIbHBIX MOMEHTOB HHEPILIMU 3 2 2 — p 7
st
CJIOKHOTO ce4yeHus " 8 P
CaMocCTOsATENbHOE PELIEHUE 3a1a4 110 TEME: Ko
MILJIEKT 3a/1a4 JJist
Monyns 4 |PI'P 3.1 "Onpenenenue LT u rimaBHBIX IEHTPATBHBIX 3 6 2 — At

MOMEHTOB UHEPIIUU CJIOKHOTO CEUCHHUS"

PI'P 3.1




DopMBbI TEKYLIET0

Bun . KOHTPOJIA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0bemM, u.| Bbanabl | UHTepakTHB, 4.| (HaMMeHOBaHHMe
(paznen) (yueoHO¥i padoThI)
padoTbl OLICHOYHOI'0
cpeacTBa)
OnpeneneHne MEXaHMUECKUX XapaKTEPUCTUK KOMILIEKT 3aaHHit
Monyns 2 |JIa6 3 MaTepuaa 1o pe3yjabTaTaM UCIBITaHUS Ha 3 2 2 — 15 7106 3
pacTsbKeHUe !
YucneHHble METOIbI PEIlIeHUs] HHTerpala
Moxvis 5 | TTex 6 Mopa. Jluddepennmanbpaoe ypaBHEHHE 3 2 B B Bompocsr k 3auety 45-
Y ynpyroi nunuu 6anku. Kocoit uzruo. 50
BHeueHTpeHHOE pacTsKEeHUEe-CKATHE
Penrenne 3amau mo teme "Pacuer Ha Komriuiekr 3aganuii
Monyns 5 |IIp 8 3 2 2 —
Y P IIPOYHOCTh IPU MPsIMOM u3ruoe"” i [p 8
CaMocTosATeNbHOE PEIIEHUE 3a1a4 110 TEME: KOMILIeKT 3aad Juis
Monyns 5 |PI'P 3.2 "PacueT Ha IPOYHOCTH U KECTKOCTH MPU 3 12 4 — PIP 3.0 AaTA
npsiMoM u3rute” )
Momvis 5 | TIp 9 Pemenue 3amad mo teme "Pacuet Ha 3 5 5 B Kommnekr 3amannii
Y P KECTKOCTb ITPH NMPsIMOM HU3rude" i [p 9
Moy 5 | Jlek 7 Omnpenenenne nepeMenieHUi pu KOCOM 3 5 B B Bompocksr k 3auery 45-
Y nzrube. [Ipumepsl 50
Pemenue 3amau no teme "Pacuer Ha KOMILIEKT 3aaHi
Mopgyns 5 |IIp 10 MIPOYHOCTH TIPH COBMECTHOM JIEHCTBHH JIBYX 3 2 2 — 15 TIo 10 a
NpSIMBIX U3ru6os” ! P
Omnpenenenye nepeMeleHui Npu IpsiMoM
KommuiekT 3ananuit
Mopaynes 5 |JIab 4 n3rude 3 2 2 2 8
s Jlab 4
Casur. Kpyuyenue cTep:KHei KpyTyioro
. Bomnpocs! k 3auety 28-
Monyns 6 |JIek 8 ceueHus. Kpyuenue crep>kHel HEKPYTIIOro 3 2 — — 7 p y
poduIst
Pemenue 3amau no treme "Pacuer Ha KOMILICKT 3a1aHmil
Monayns 5 |IIp 11 MIPOYHOCTH MIPU COBMECTHOM JICHCTBHH M3THOa 3 2 2 — A

U pacTshKeHusi-cokatus'”

st [p 11




DopMBbI TEKYLIET0

Bun . KOHTPOJIA
Monayab . HaunMenoBanue TeM 3aHATHH
(pazaen) yueOHO (yaeBHoii padoTs) Cemectp | O0bem, u.| bamabl | HHTepakTHB, 4.| (HaUMeHOBaHHeE
p padoThI y p OI[EHOYHOI'0
cpeacTBa)
Pemenne 3amau no teme "Pacuer Ha KOMILIEKT 3aaHHit
Monyns 6 |IIp 12 MIPOYHOCTH U )KECTKOCTh MPU KPYyUEHUH Balia 3 2 2 - s T 12
KpYTJIOro MONepeyHoro ceueHus" P
Mogyis 7 | JTek 9 MeToa cuil TPUMEHUTENBHO K TPEM BHJIaM 3 5 3 3 Bompocsr k 3auery 51-
nedopmaru 52
Pemrenue 3aga4d mo teme "Pacuer craTnyecku .
M Kowmmiekr 3aganuii
onynp 7 |1lp 13 HEOIPEAEIMMBIX CUCTEM IIPU PACTIKEHUU- 3 2 2 —
" st [p 13
c)KaTuu
Moayns 5 |JTa6 5 Ornpezenienne nepeMenieHuii mpu KOcom 3 5 5 5 Komimiekr 3aganui
n3ruode st J1ab 5
Yuer cMMMETPUH IIPU PACKPBITUHU Bompocs! k 3auety 51-
Mopnyne 7 | Jlek 10 TP PH packp 3 2 — — p y
CTaTUYECKON HEONPEACITUMOCTU 52
Pemenue 3amau mo teme "YdeT BIUSHUA
Monyns 7 | TIp 14 TEeMITepaTypbl U HETOUHOCTH U3TOTOBIICHUS 3 5 5 KowmmiexTt 3agannii
y p MIPU PACKPBITUU CTATUYECKOU s [p 14
HEONPeIeTMMOCTH "
Pemenne 3amau nmo Teme "Pacuer ctatmuecku Ko KT ST
MIUIEKT HUH
Monyns 7 |IIp 15 HEOIpeIeIMMBIX OalloK MpH u3ruoe" 3 2 2 - A
st [Ip 15
Hanpstxennoe n nehopMupoBaHHOE
P (popmmp Bompocksr k 3auery 53-
Monyns 8 | Jlek 11 COCTOSIHME B TOUKE. Teopruu MPOYHOCTH. 3 2 - — 57
OOuwii cimyyail Harpy»XeHus
Pemenne 3amau mo Teme: "Pacuer Ha o
KommnnekT 3amannii
Mopnyns 7 |IIp 16 MIPOYHOCTH U KECTKOCTh CTATHYECKHU 3 2 2 - s TIp 16
HEOMNpeeaTuMon paMbl'” P
aMOCTOSTEJILHOE PEIICHHE 3a7a4 110 TEME:
c KoMmmnexr 3amau g
Monyns 7 |PI'P 4 "Pacder Ha MPOYHOCTH M )KECTKOCTH 3 16 5 —

CTaTHUUYECKU HEONIPEAEIUMON pambl"”

PI'P 4




DopMBbI TEKYLIET0

Bun . KOHTPOJIA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0bemM, u.| Bbanabl | UHTepakTHB, 4.| (HaMMeHOBaHHMe
(paznen) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
OrnpezesieHre MOMEHTA 3allleMJICHUS KOMILIEKT 3aaHHit
Monyns 7 |JIab 6 OJTHOTIPOJIETHOM CTATUYECKH HEONPEIEIUMOM 3 2 2 2
eIk st JIab 6
Ornpenenenne nepeMeleHui Ha
. N Bomnpocs! k 3auety 58-
Monyns 8 | Jlek 12 IIPOCTPAHCTBEHHOH paMe. Y CTOYHUBOCTh 3 2 — — 60 p y
CKaTbIX cTepkHer. Popmyna Dinepa
Moyns 8 |TIp 17 Pemenue 3amau na temy "OnpeneneHue 3 5 5 B KommuiexT 3ananuit
Y HaIpsDKEHUH ¢ ToMoIplo Kpyra Mopa' st [p 17
Pemenue 3agau nHa temy "Pacuer Ha KOMILICKT 3a1aHuil
Monyns 8§  |IIp 18 MIPOYHOCTH MPOCTPAHCTBEHHO TOMAHOTO 3 2 2 — o Tp 18 A
Opyca"
CamocTosiTeTbHOE pellieHre 3a/1a4 10 TeMe KoMILIEKT 3a1a4 st
Monyns 8 |PI'P5 "PacueT Ha IPOYHOCTH NPOCTPAHCTBEHHO 3 16 5 — PIP 5
JomMaHoro opyca"
Pacuyer Ha ycTOIYMBOCTG 32 TpeaenaMu BOIDOCH K 3a4eTy 61-
Mopayns 9 | Jlek 13 MPOTOPIIMOHAITBHOCTH U C TIOMOIIBIO 3 2 — — 63 p y
Kod¢dullMeHTa MPoI0JIBHOTO H3rubda
Pemenue 3amaud no teme: "OnpeneneHue KoMIuekT 3aanmii
Monyns 9 |IIp 19 Ipy30I0IbEMHOCTH CKAaTOTO THOKOTO 3 2 2 —
CTEpKHS" st [Ip 19
Monyns 7 | J1a6 7 Ornpenenenne nepeMenieHnii B CTaTUYECKU 3 5 5 B KowmrnekT 3aganmii
HEONPENEIMMOM 3aMKHYTOM KOHTYpE uist JI1ab 7
Moty 10 | JTek 14 Pacuer Ha BEIHOCIHBOCTD MTPH OAHOOCHOM U 3 5 B B Bomnpocs! k 3auety 64-
JIBYXOCHOM HaIpsiKEHHOM COCTOSTHUU 67
Moy 9 | TTp 20 Pemienue 3agau Ha Temy "Pacuer cxatoii 3 5 5 B KoMmmnekr 3amanuii
Y CTOWKHM HA YCTOWYUBOCTH" st [p 20
Moy 9 |PTP 6.1 CaMocCTOsITeTbHOE PELICHHE 3a/1a4 IO TEME: 3 10 3 3 KommiekT 3amau gy

"Pacuer cxaToli CTOWKHM Ha yCTONYMBOCTD"

PI'P 6.1




DopMBbI TEKYLIET0

Bun . KOHTPOJIA
Monayab . HaunMenoBanue TeM 3aHATHH
(pazaen) yueOHO (yaeBHoii paGoTeI) Cemectp | O0bem, u.| bamabl | HHTepakTHB, 4.| (HaUMeHOBaHHeE
p padoThI OLICHOYHOI'0
cpeacTBa)
Momvis 9 | TIp 21 Pemenue 3anad no teme: "IIpoekTHpOBOYHBII 3 2 2 B Kommuekr 3anannii
Y p pacyeT Ha yCTOMYHBOCTD" st [p 21
KonebaHnus MEXaHHYECKUX CUCTEM C OTHOU Bompocsr k 3auety 68-
Monyns 11 | Jex 15 a 3 2 - - p y
CTEIIEHBIO CBOOO/IBI. 69
Pewenue 3anay no reme "Pacuer Ha KOMILIEKT 3414t
Monayns 10 |IIp 22 IIPOYHOCTH IIPU TOBTOPHO-TIEPEMEHHBIX 3 2 2 2 15 T 22 a
Harpy3kax" ! P
CaMocCTOATEIbHOE PELIEHUE 3a4a4 110 TeEME KOMILIEKT 38144 115
Monyns 10 |PI'P 6.2 "Pacuer Ha IPOYHOCTH Basa MPU MOBTOPHO- 3 8,75 3 — PIP 6.2 Aat A
MIEPEeMEHHBIX Harpys3kax" :
Omnpenenenue nepemMenieH1it cBOOOHOTO KommuiekT 3ananuit
Monyns 8  |JIab 8 3 2 2 2
Y KOHIIa JIOMaHOTO Opyca st JTab 8
Bomnpocsr k 3auety 70-
Monyns 11 |Jlek 16 Pacuer Ha IPOYHOCTH U JKECTKOCTH IIPU yaape 3 2 — — 73 p y
Pemenue 3agau no teme "Pacuer Ha KommuiekT 3ananuit
Monys 11 |TIp 23 eIIEHHE 33/]a4 110 TEME ce" 3 5 5 B OMILJIEKT 3]
MPOYHOCTH TTOJIMOTOPHBIX OATTOK st [p 23
Pemenue 3agau no reme "Pacuer Ha .
KommnnekT 3amannii
Monyns 11 |IIp 24 MIPOYHOCTH U JKECTKOCTh OAJIKU MpHU 3 2 2 — 15 T 24
nornepeyHoM yjape” & P
Bomnpocs! k 3auery 1-
Monyns 11 |Jlek 17 O06o00611eHre MaTepHala 1o JUCIUILIIMHE 3 2 — — 73 p y
O0630p COBPEMEHHBIX IKCIEPUMEHTATHHBIX
Monayns 11 |JIa6 9 METOJI0B MCCIIEA0BAHUS 10 COIPOTUBIIECHUIO 3 2 — 2
MaTepUajoB
Mopynu . Hrorosoe
Ip 25 Tect uTOTrOBBIN 3 2 100 —
1-11 TECTUPOBAHUE




DopMBbI TEKYLIET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOIH
yueOHoit . Cemectp | O0bemM, u.| Bbanabl | UHTepakTHB, 4.| (HaMMeHOBaHHMe
(paznen) (yueoHO¥i padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
i\f[ffym KPII PykoBozctso PI'P 3 1 - -
]1_\51 ff[ynn ITA [TpomexyTouHas aTTecTanus: 3a4eT 3 0,25 - -
Hroro:| 216 200

Cxema pacuera uToroporo 6amia: (Texkymmii peiiTunr + Pe3yabTat uToroporo recrupopanus)/2 + bb (ecaim Bb npeaxycmorpensl)




5. O0pa3oBaTeibHbIE TEXHOJIOTHHU

[Tpu m3yueHNM AMCUMIUIMHBI «MexaHuKa 2» HCIONIb3YIOTCS CIEAYIoNe 00pa3oBaTeIbHbIe
TEXHOJIOTUH:

- TEXHOJIOTUHU TPAJAULIMOHHOTO 00y4YeHuUs B (hopMe JIEKLIUH, JTaDOPaTOPHBIX, MPAKTHUECKUX 3aHATHIH
U CaMOCTOSITEIbHON pabOThI CTYIEHTOB;

- TEXHOJIOTUS Oa/UTbHO-PEHTHHTOBOM CHCTEMBI OIEHKH YCIEBAEMOCTH CTYJICHTOB, BKJIIOYAs
TECTUPOBaHUE KakK (hOpMy UTOIOBOI'O KOHTPOJISI 3HAHUI CTYJIEHTOB;

- QJIEMEHTHI MPOOIEMHOT0 00yUeHUs B BHJIE HAJTMUMS BOIIPOCOB MPOOIIEMHOI0 XapaKkTepa B 3aa4ax
pacueTHO-MIPOEKTUPOBOYHBIX paboT W TpeOOBaHUM aHaiKM3a IMOJYYEHHBIX pE3ylIbTaTOB C
MOCJIEAYIOLUM BBIBOJOM I10 PELICHUIO 33/1a4U.

6. MeToauueckue YKa3aHUusA 110 0OCBOCHHUIO JUCHUTIIMHBI

1. H3yuyeHue TeOpeTHMUECKOW YacCTH TEMbl KaXKJOI0 MOAYJA CIelyeT cpa3y 3aKperysaTh Ha
pelIeHny 3a1a4 10 JaHHOM TeMe.

2. Ilpuctynas k pemeHuro J000H 3a1auu, ciaelyeT BHUMATEIbHO IPOYUTATh TOCTAHOBKY 3a1a4M
1, B COOTBETCTBHE C HE, BRIOMPAThH AITOPUTM PEIICHHUS.

3. Ilpu odopmueHnn pemeHus 3a1ad peKOMEHIYETCsl CTPOTO CJISI0BATh TUIIOBBIM aIrOPUTMaM H
3aKaH4YMBaTb BBIBOJAMM 110 PE3yJIbTaTaM pacucTa.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpOIMpYyeMOi KOMIIETEHIHU HaunmeHoBanue
(UJ1M ee 4acCTH) OLIEHOYHOI0 CPeJACTBA
3 OIIK-5 - TecroBsbie 3aganus NeNe 1-30
- PT'P NeNe 1-6
- Bonpocs! k 3auety NeNe 1-73

7.2. TunoBble 3a1aHUSI HJIM HHbIE MATEPHUAJIbI, HEOOXOAMMbIE JIJIA TEKYIero KOHTPOJIsI

7.2.1. KoMIuIeKT 3alaHuii J1JI51 IPAKTUYeCKOoro 3ausaTus Nel

Tema: «HOCTpOCHI/Ie MIOP BHYTPCHHUX CHJIOBBIX (l)aKTOPOB NP PaCTHKCHUH-C)KATHH
U KPpY4YCHUMN»

Tunossle npuMepsl 3a1aHUi

3amaya 1. JIns gaHHOW pacdeTHOM CXEeMbl MOCTPOHTH JMIOPY MPOAONBHOM cuuiibl N, HCTONb3ys
METO/I IIOCTPOCHHUS TI0 XapaKTEPHBIM CEUCHUSM.

H
g=T55
»—»L—» q2=20%
F.=20xH F,=30xH F,=40kH
——) —— O—o
— /
a a a a=1M

3agaua 2. /s 1aHHON pacdyeTHON CXeMbl MOCTPOUTH SIIOPY KPyTsliero MomeHtra Mz, ucnonb3ys
METO/]I IOCTPOEHUS MO0 XapaKTEPHBIM CEUECHUSIM.

o M <L OcHi M,=30kHM

d M,=30kHM
il ™
3331 DR 093 i
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a a a a a=1M

Kpurepun onenkn:

2 GaJuia - ecliv 3aJ1a41 BBITIOJTHEHBI IPaBUIILHO B 00beme 70-100%.
1 Gasut - ecnu 3a1a4M BBITIOJTHEHBI TPaBUWIBHO B 00beMe 40-70%.

0 GanyoB - ecu 3aJauyl BHIIOJIHEHBI IPaBUIILHO B mpeaenax 0-40%.



7.2.2. KoMIUIeKT 3aiaHuii 17151 J1a00PaTOPHO-NPAKTHYECKOro 3aHaTus Nel

Tema: «llocTpoeHue H>mHOPLI NMONMEPEYHOl CHJIBI M M3rudaOIIEr0 MOMEHTAa Ha
KOHCOJIbHOM 0ajIKe IKCIPecc-MeTOA0M 0 XaPAKTEPHBIM CeYeHUsIM»

TunoBoi npuMep 3a1aHusA

Jis naHHOW pacueTHOM CXeMbl MOCTPOUTH SMIOPHI IMOMEPEYHOW CHIIBI M HM3THOAOIIETO
MOMEHTA, UCIOJb3Ysl OCHOBHBIE 3aKOHOMEPHOCTU W OINpPEIEIsAs 3HAYECHUS BHYTPEHHUX CHJIOBBIX
(akTOpPOB B XapaKTEPHBIX CEUCHUSIX.

KH
2
M=20kH 11 <"y
s N LY YYYYUYY
40 cy Z AR Ao
M 7M™ ZM
B E— el — el =1

Kpurepum ouenku:

2 Gayuia - ecJiv 3ajlaya BBINOJIHEHA NMPaBWILHO B 00beme 70-100%.
1 Gasn - ecnu 3a1a4a BHITIOTHEHA TPaBUIBLHO B 00beme 40-70%.

0 GamtoB - ecnu 3a1a4a BBITIOTHEHA MTPaBIIIBHO B Tipenenax 0-40%.

7.2.3. KoMIuIeKT 3aiaHuii 1J151 IPAKTHYEeCKOro 3aHaTus Ne2

Tema: «IlocTpoenne J3MIOPHI NOMEPEYHOIl CHJIBLI M U3rMdalOlero MOMEHTa Ha
ABYXOIOPHO# (ajike»

TunoBoi npuMep 3a1aHuA

Jns naHHOW pacyeTHOM CXeMbl IMOCTPOMTH SIIOPHl MOMEPEYHON CHUJIbI M HM3rHOarolero
MOMEHTA, UCIOJIb3Ysl OCHOBHBIE 3aKOHOMEPHOCTH W OIpEelessas 3HAYCHHs BHYTPEHHHUX CHJIOBBIX
(akTOpOB B XapaKTEPHBIX CEUCHUSIX.

L7=20§q M=Z0kHM

LY YYYryy \

F=40kH

™M M ™ ™M

Kpurtepun onenkn:

2 Gayuia - ecJiv 3ajlaya BBINOJIHEHA MPaBWILHO B 00beme 70-100%.
1 Gasut - ecnu 3a1a4a BEITIOJTHEHA NPaBMIIBLHO B 00beme 40-70%.

0 GayioB - ecnv 3aj1a4ya BHIMTOJIHEHA TIPAaBUIIBHO B Tipenenax 0-40%.



7.2.4, KoMILUIEKT 3aIaHUi I IPAKTHYECKOro 3aHaTus Ne3

Tema: «llocTpoeHne 3MI0P BHYTPEHHUX CHJIOBBIX (PAKTOPOB HA IBYXOIIOPHOM paMe»

TunoBoi npuMep 3aJaHus

Jlnist JaHHOM pacyeTHOM CXEMBI PaMbl MOCTPOUTH JIIOPHI BHYTPEHHUX CHIIOBBIX (DaKTOpOB,
UCIOJIb3Yys OCHOBHBIE 3aKOHOMEPHOCTH U ONPEeNsis 3HaUeHUs] BHYTPEHHUX CHJIOBBIX (DAKTOPOB B

XapaKTEPHBIX CEYCHHUSX.
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Kpurepum ouenku:

2 Gayuia - ecJiv 3ajlaya BBINOJIHEHA MPaBUWILHO B 00beme 70-100%.
1 Gamn - ecnu 3aa9a BHIITOTHEHA PaBUIIHHO B 00beMe 40-70%.

0 GanoB - ecu 3ajaya BHIIOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

M=4OkHM

7.2.5. KoMIUIeKT 3a1aHuii 1J151 IPAKTHYECKOro 3ausTus Ned

Tema: «HOCTpoe}me 3MIOP BHYTPCHHHUX CHJIOBBIX (baKTOpOB Ha IPOCTPAHCTBCHHO

JIOMaHOM Opyce»

Tunosoii npumep 3axaHus

I[J'IH 3aJlaHHOH pacquHoﬁ CXCMBI ITOCTPOUTH SMIOPLI BHYTPECHHUX CUIIOBBIX (l)aKTOPOB, HCIIOJIb3YA

MCTO/] MOCTPOCHMUS 110 XapPaKTCPHBIM CCUCHUSM.

a a

qa
2qa

!

Kpurepun ouenku:

2 Gana - ecliv 3a/1a4a BBINIOJIHEHA MpaBUiIbHO B 00beMe 70-100%.
1 Gasut - eciiu 3a/1a4a BBINIOJIHEHA MTPaBHIIbHO B 00beMe 40-70%.

0 GannoB - ecu 3a7aya BBIOJIHEHA PaBUIIbHO B npenenax 0-40%.

g L —



7.2.6. KoMIuteKT 3a1aHuii 1151 J1a00PaATOPHO-NIPAKTHYECKOT0 3aHATHS Ne2

Tema: «IlocTpoeHue >MI0P BHYTPEHHHX CHJIOBBIX (PAKTOPOB Ha KOHCOJBLHOH pame
JKCIPECC-METOA0M I10 XaPAKTEPHBIM CEYCHHAM

Tunosoii npumep 3a1aHus

Jns naHHOM pacyeTHOl cXeMbl paMbl MOCTPOUTH JMIOPHl BHYTPEHHHUX CHUJIOBBIX (DAaKTOPOB,
UCTIOJIBb3Ysl OCHOBHBIE 3aKOHOMEPHOCTH M OIpEENss 3HAUCHHUs] BHYTPEHHUX CHIIOBBIX (PaKTOPOB B
XapaKTEePHBIX CEUCHUSX.
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Kpurepum ouenku:

2 Gana - ecliv 3aj1ada BBITTOJHEHA MPaBWIIEHO B 00beme 70-100%.
1 Gamn - ecnu 3aa9a BHIITOTHEHA PaBUIIHHO B 00beMe 40-70%.

0 GamtoB - ecnu 3a1a4a BBITIOTHEHA MTPaBMIIBHO B Tipenenax 0-40%.

7.2.7. KoMILUIeKT 3a1aHuii /151 MPAKTHYECKOro 3aHsTus Ne5
Tema: «PacyeT HAa MIPOYHOCTH MPHU PACTIKEHUU-CHKATHI
Tunosoi npumep 3axaHus

CrepxeHb KpPYIJIOTO TOMEPEYHOT0 CEUEHUs HarpyKeH OoceBbIMU cujiaMu. [IpomsBectu
MIPOBEPKY MPOYHOCTU CTEPkKHS, NOCTPOUB 3MOpbl N, 6. CHpOEeKTUPOBaTh CTEPKEHb KPYIJIOrO
MOTIEPEYHOT0 CEYECHHSI PABHOTO COMPOTHUBIICHUS PACTSIKEHHIO-CKATHIO. CpaBHUTH 1O PacXomy
MaTepHana 3aJaHHbIi cTepskeHb ¢ paBHONPOYHEIM. [IpunsTs: [6]=160 MIla, E=2-10°MIla.

A2=2A1

s1 AsLSA, — =105
T Y
\
F.=30xH F.=5kH F=104H
———
A=0,5%107 m?
=05 m

Kpurepun onenkn:

2 GaJuia - ecJiv 3ajiaya BBINOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gasut - ecnu 3a1a4a BEITIOJTHEHA NpaBMIILHO B 00beme 40-70%.

0 GaytoB - ecnv 3aj1a4ya BHIMOJIHEHA TIPAaBUIIBHO B Tipenenax 0-40%.



7.2.8. KoMIuIeKT 3aIaHuii I IPAKTHYECKOro 3aHaTus Ne6
Tema: «PacueT HA KeCTKOCTH NMPHU PACTIKEHUU-CKATUID)
TunoBoi npuMep 3a1aHuA

CTepKeHb KpYTJIOro IOMEPEeYHOro CEYCHHS HArpyXeH OCEBBIMH cuiaMu. l[Ipowm3Bectu
IIPOBEPKY JKECTKOCTH CTEPIKHS, TOCTPOUB 3ITIOPHI N, 9.
punsats: E =2-10° MIa, [8]1= 1,610 .

a A=24A, KH
s A=154, — 105
T T
L
F.=30xH F.=t5kH F=104H
-
A,=0,5%107
=05 m

Kpurepum ouenku:

2 Gama - ecliv 331ada BBITTOJTHEHA MPaBWIIEHO B 00beme 70-100%.
1 Gau - ecyu 3aja4a BIMOJIHEHA NPaBUiIbHO B 00beMe 40-70%.

0 GamoB - ecnu 3a1a4a BBITIOTHEHA MTPaBMITBHO B Tipenenax 0-40%.

7.2.9. KoMIUIeKT 3aIaHuii 111 IPAKTHYECKOro 3aHaTusi Ne7

Tema: «Onpeneﬂe}me HEHTPaA THAKECTU U IVIABHBIX HECHTPAJBHBIX MOMCHTOB HHEPIHUHU
COCTAaBHOI'0 CEYCHUA

Tunosoii npumep 3axaHus

I[J'IH 3aIaHHOI'0 CJIOXXHOI'O CCUCHHA OIPCACIUTb ITO0JIOXKCHHUC LCHTPA TAXKCECTH U HaWTH
TJIaBHBIC HCHTPAJIIBHBIC MOMCHTBI HHEPIIUN B JOJIAX ITapaMeTpa a.
6a

- -

8a

Ja

4a

Kpurepum ouenku:

2 Gaia - ecliv 3aj1ada BBITTOJIHEHA MPaBWIIEHO B 00beme 70-100%.
1 GaJin - eciiv 3ajaya BBITIOJIHEHA MPaBUWIIbHO B 00beMe 40-70%.

0 GannoB - ecu 3a7aya BHIOJIHEHA IPAaBUIIbHO B ipenenax 0-40%.

7.2.10. KoMmieKT 3a1aHuii 1715 1a00paTOPHO-NPAKTHYECKOr0 3aHsaATus Ne3

Tema: «OnpeneneHne MeXaHHMYECKHUX XAPAKTEPUCTHK MaTepuaja mo pe3yjbTaram
HCNBITAHNUS HA PACTSKEHHE)

Tunosoii npumep 3aganus

Onpenenuth MeXaHWYECKHE XapaKTePUCTHKH MaTepuaiga obpa3lla U TepecTpOUTh
MalIMHHAYIO JHarpaMMy B YCIOBHYIO JAWarpaMMy JUIS 3apaHee WCIBITAHHOTO 00pasiia, BEIJAaHHOTO
mpernojaBaTeieM BMECTE C MPOTOKOJIOM, BKIIOYAIONIMM MAIIUHHYIO IUarpaMMy M pa3Mepbl
oOpasma J10 UICTIBITaHHS.



Kpurepum ouenku:

2 Ganna - ecniu paboTa BBINIOJIHEHA MPaBUiIbHO B 00beMe 70-100%.
1 Gann - ecnu paboTa BHINOTHEHA paBUIIbHO B 00beme 40-70%.

0 GanoB - ecnu paboTa BBIONIHEHA MPaBUIBHO B Tipeaeiax 0-40%.

7.2.11. KomnuiekT 3aqaHuil 1JIs1 NPAKTHYECKOro 3aHATHsS Ne§
Tema: «PacyeTr Ha MPOYHOCTH NPHU NPSAMOM H3rHude»
Tunosoii npumep 3a1aHus

JIist maHHO¥M Gaiku, W3TOTOBICHHOW M3 XPYIKOrO MarepHana C JOMYyCKaeMbIMH HAIPSDKCHHSIMHE
[6],=100 MIlia, [c]c=150 MIla, onpenenuth W3 YCIOBHS IMPOYHOCTH XapaKTEpHBIH pazmep [a]
CIOKHOTO TIOMEPEYHOr0 CEYCHHs, NPEIBAPUTEIHHO pEIIMB BOMPOC O €ro paluOHATbHOM
HOJIOXKEHHUH.

6a

F=10kH g=20kH/M F=10kH
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Kpurepum ouenkmu:

2 Gayuia - ecJiv 3ajlaya BBINOJIHEHA MPaBWILHO B 00beme 70-100%.
1 Gayut - ecyu 3a71a4a BIMOJIHEHA PaBUIbHO B 00beMe 40-70%.

0 GanoB - ecu 3aja4ya BHITOJIHEHA MIPaBUIIBHO B Tipenenax 0-40%.

7.2.12. KoMmnuieKT 3aqaHuil JJIs1 NPAKTHYECKOro 3aHATHs Ne9
Tema: «Pacyer Ha KeCTKOCTH NPHU NPSAMOM U3rude»
Tunosoi npumep 3axaHus

JIByxomnopHasi Gajiika JBYTaBpOBOI'O CEYEHHs, M3roToBiIEeHHas u3 crainu Cr13, HarpykeHa
CHCTEMOM MOMEPEYHBIX CHII U U3THOArOIUX MOMEHTOB:

F=10kH g=20kH/M F=10kH

* ¢ 1 | A * X
e

™M M ™

[TpoBecTu MmpoBepKy >KECTKOCTH Oaliku, eciu e€ momepeyHoe ceueHue — JByTaBp Nel6 ¢
OCEeBBIM MOMEHTOM wuHepiuu Iy =873 em®, [IpunsTH: E =2-10° MI1a, [6]=0,001-L (rme L —
PacCTOSTHUE MEX]Ty OTIOpaMHu ).

Kpurepun onenkn:

2 GaJuia - ecJiv 3ajiaya BBINOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gasut - ecnu 3a1a4a BEITIOJTHEHA NPaBMIILHO B 00beme 40-70%.

0 GatoB - ecnv 3aj1a4ya BHIMOJIHEHA NIPaBUIIBHO B mipenenax 0-40%.



7.2.13. KoMnJjieKT 3ajaHuii 1J151 MpaKTHYecKoro 3ausatus Nel(
Tema: «PacyeT Ha NPOYHOCTH MPHU COBMECTHOM JI€iCTBUH IBYX NPSMBIX H3r100B»

TunoBoi npuMep 3a1aHuA

KOHCONBHBINA CTEPKEHD MPSAMOYTOJIBHOIO CEYEHUs] HATPYKEH CUCTEMOW IONEPEUYHBIX CHII U
U3ru0aroUX MOMEHTOB, JEHCTBYIOIUX B ABYX B3aUMHO MEPIEHAUKYIISIPHBIX IIIOCKOCTSX:

Y
p “LKH 3kHM

6kH 5kH
O4m q6m q6m

CoOTHOIIICHHE CTOPOH TpsiMOyrosbHOTO cedenus h/b = 1,5. CrepxkeHb U3rOTOBJICH M3 CTAJIN
Ct3 ¢ pomyckaembiM HanpspkeHwem [c] = 160 MIla. OnpenenuTh W3 YCIOBHS IPOYHOCTH

XapaKTepHBIA pa3Mep D MpAMOYTroIbHOTO CCUCHHUSI.

Kpurepum ouenku:
2 Gaa - ecliv 3a/1a4a BBITIOJIHEHA MpaBuiIbHO B 00beMe 70-100%.

1 Gamn - ecnu 3aa9a BHIMTOIHEHA PaBUIHLHO B 00beMe 40-70%.
0 GanoB - ecu 3aJaya BHIIOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

7.2.14. KomnuiekT 3a1aHuii 1Jis1 J1Ia0OpPATOPHO-NPAKTHYECKOT0 3aHATHS Ned
Tema: «Onpenesienne nepeMenieHuii Npu NPsIMOM U3rude»

TunoBoi mpuMep 3a1aHuA

3KCH€pI/IMeHTaJH)HO H TCOPCTHUYCCKU ONPEACIIUTb BCIININHBL HpOI‘I/I6OB " YIJIOB IIOBOpPOTAa B
YKa3aHHbIX CCUCHUAX 6aJ'IKI/I, CpPpaBHHUTDH MOJIYUCHHBIC PE3YJILTAThI U CACIIATh BHIBO/JBI.
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Kpurepun ouenku:

2 Ganna - eciiu paboTa BBINOJIHEHA MpaBUibHO B 00beMe 70-100%.
1 6art - ecniu paboTa BBITIOTHEHA MPaBHILHO B 00Bbeme 40-70%.

0 GanoB - ecu paboTa BBIIOIHEHA MTPAaBWIBHO B nipeaeiax 0-40%.



7.2.15. KoMmnJjiekT 3aaHuii AJ1s1 NPpaKTH4ecKoro 3ansitust Nell

Tema: «Pacyer Ha NMPOYHOCTH NPH COBMECTHOM JAeHCTBHMH M3rH0a W PaCTAKEHH-
COKATHSD

Tunosoii npumep 3a1aHus

KoHCONBbHBIN CTep)KEHb MPSIMOYTOJILHOTO CEUEHHUS HArPY>KEH CHCTEMOM MOMEPEYHBIX CHI U
M3ru0aroIIUX MOMEHTOB, IEUCTBYIOIIMX B IBYX B3aUMHO MEPIIEHIUKYJIISPHBIX MJIOCKOCTSIX, 8 TAKXKE
MPOJAOJbHOU CUIION:

J
p LicH 3kHM

6kH 5kH
Q4m a6m a6m

CooTHoOIIICHHE CTOPOH MpsiMoyroibHOro ceuenus h/b = 1,5. CrepikeHb M3rOTOBICH U3 CTAIH
Cr13 ¢ nmomyckaembM HampspkeHHeM [6] = 160 MIla. Onpenenuth MOJIOKEHUE OIMACHBIX TOYEK U
HEUTpaJIbHOW JIMHUM B ONACHOM CEYCHUHU, a TAK)KE€ HAWTU M3 YCJIOBHUS IPOYHOCTH IO U3THOY
XapakTepHbIl pasmep b npsMoyroipHOro cedenus. OnpeneauTb CMEIeHHe HEHTPaIbHOM TMHUN OT
IEHTPa TSHKECTH CCUCHHS W BBIYMCIIHMTH MEPCHANPSHKEHUE OT JCHCTBHS MPOIOJIBHON cuilbl. J[aTh
OIICHKY ITPOYHOCTH.

Kpurepum ouenku:

2 Gayuia - ecJiv 3ajlaya BBINOJIHEHA MPaBUWILHO B 00beme 70-100%.
1 Gau - ecyu 3a71a4a BIMOJIHEHA NPaBUIbHO B 00beMe 40-70%.

0 GanoB - ecnu 3ajjaya BHIIOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

7.2.16. KoMnuiekT 3a1aHuii /i NPAKTHYECKOTo 3aHATHs Nel2

Tema: «Pacyer Ha NPOYHOCTHL H KECTKOCTH INPH KpPYYeHHH Baja KpyIrjioro
NONepPevYHOoro ce4eHus

Tunosoi npumep 3axaHus

Jis  1aHHOTO KOHCOJNIFHOTO BaJia OMNPENENUTh W3 YCIOBHA TPOYHOCTH BEIHUUHY
JIONYCKaeMoro jaumamerpa cedeHust [d], mpeaBapuTenbHO TOCTPOMB dmiopel M; u t. s
MOJYYEHHBIX pPa3MEepOB CEUEHUs ONpPENeINTh MAKCHUMAJIbHbIM aOCOMIOTHBIA yroyl 3aKpy4HBaHUS
Basa, IOCTPOMB SMIOPY YITIOB 3aKkpyunBanus ¢. [Ipunste: [t] = 100 Mlla, G = 8-10* MITa.

3| Mo M-
M =Lk A
V4 m=40-"-
B
d /
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Kpurepun ouenku:

2 Gana - ecliv 3a/1a4a BBITIOJIHEHA MpaBUiIbHO B 00beMe 70-100%.
1 GaJ - eciiv 3ajiaya BBINTOJIHEHA MPaBUIIbHO B 00beMe 40-70%.

0 GatoB - ecnv 3aj1a4ya BHIMOJIHEHA NIPaBUIIBHO B mipenenax 0-40%.



7.2.17. KoMnJieKT 3aJaHuii AJ151 MPAKTHYeCKOro 3ausitusi Nel3
Tema: «PacueT cTaTHYECKH HeOMPeAeTUMBbIX CHCTEM MPH PACTAKEHUH -COKATUID)

TunoBoi npuMep 3a1aHus

JIByxcTymeH4atblii Opyc C JKECTKO 3alleMJICHHBIMM KOHILIAMH HAarpyXeH CHCTEMOH
OCeBbIX Harpy3ok. OmpenenuTs U3 YCIOBHS MPOYHOCTH BEIMYMHY JOMYCKAEMOW IUIOLIaIN
MOTIEPEYHOr0 CcedeHus Opyca [A], eciu W3BECTHA BEIMYMHA JOMYCKAEMOTO HAIMPSHKCHUS
[6] = 160 MIla, moxyns ynpyroctu E = 2x10° MIla.

A=A A,=2A
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/

/

| =1 M

Kpurepum ouenku:

2 Gama - ecliv 3aj1ada BBITTOJIHEHA MPaBWIIEHO B 00beme 70-100%.
1 Gamn - ecnu 3aa9a BHIITOTHEHA PaBUIHHO B 00beMe 40-70%.

0 GamtoB - ecnu 3a1a4a BBITIOTHEHA MTPaBIIIBHO B Tipenenax 0-40%.

7.2.18. KommuieKT 3a1aHuii 1Jis1 JIA0OPATOPHO-NPAKTHYECKOTO 3aHATHS Ne5

Tema: «Onpenesnenne nepemMenieHnii NP KOCOM U3rude»

Tunosoii npumep 3axaHus

DKCHEPUMEHTANBHO M TEOPETHUYECKU ONPENEIUTh 3HAUYEHWE M HAMNpPAaBICHUE IOJIHOTO

nepeMenIeHus] CBOOOHOTO KOHIIa KOHCOJIBHOHM OalTku pu KocoM m3ruoe, ecmu F = 10 H, a = 75°,
I =300 mm.
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Kpurepun ouenku:

2 Ganna - eciiu paboTa BBINIOJIHEHA NpaBuibHO B 00beMe 70-100%.
1 Gasn - ecnu paboTa BhINOTHEHA paBUIIbHO B 00beme 40-70%.

0 GannoB - ecu paboTa BBIIOIHEHA MPaBWIBHO B nipeaeiax 0-40%.



7.2.19. KoMIuieKT 3a1aHuii 1Jisl NPAKTH4YeCKOro 3aHsatus Nel4

Tema: «Y4eT BJIMAHUS TeMNIepPaTypbl U HETOYHOCTH M3TOTOBJIEHHS] NPH PACKPBITHH

CTATUYECKOM HeOonmpeaeJIuMoCT»

Tunosoii npumep 3a1aHus

A1:A AZ:ZA

| =T™

Onpenenuth, Kak U3MEHUTCS [A], eciu OpyC MOMOTHUTEIHFHO K BO3JICHCTBUIO HATPY30K
Oynet narpet Ha BenuuuHy At = 40°C u ecnu ydecTb, 4TO OpyC U3TOTOBJIIEH KOpPOYE 3aJaHHOM
amuesl Ha & = 0,01%(01+02). Koodduuuent muneitnoro pacummpenus o= 1,25x107° 1/°C,
Moyns ynpyroctu E = 2x10° MITa.

Kpurepum ounenku:

2 Gayuia - ecJiv 3ajlaya BBINOJIHEHA NMPaBUWILHO B 00beme 70-100%.
1 Gamn - ecnu 3aa9a BHIITOTHEHA PaBUIHHO B 00beMe 40-70%.

0 GamtoB - ecnu 3a1a4a BBITIOTHEHA MTPaBIIIBHO B Tipenenax 0-40%.

7.2.20. KomnuieKT 3a1aHuil 111 NPAKTHYeCKOro 3aHATus NelS
Tema: «Pacyer cTaTHYecKH HeonmpeaeJMMbIX 0aJ10K NPH U3rude»

Tunosoii npumep 3axaHus

Z[J'ISI JIaHHOM Oanku PACKPBITh CTATUYCCKYHO HCEOIPEACIINMOCTD, HO,[[O6paTI> H3 YCJIOBUA

MIPOYHOCTH B KAYECTBE IMOTIEPEIHOTO JBYTABPOBKIHA poduib, eciu [o] = 160 Mla.
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Kpurepun onenkmn:

2 GaJuia - ecJiv 3ajlaya BBINOJIHEHA NMPaBUIIbHO B 00beme 70-100%.
1 Gasut - ecnu 3a1a4a BEITIOJTHEHA NPaBMIIBLHO B 00beme 40-70%.

0 GatoB - ecv 3aj1a4ya BHIMTOJIHEHA TIPAaBUIIBHO B Tipenenax 0-40%.

7.2.21. KoMI1eKT 3aIaHuMii 1715 MPAKTHYeCKOro 3aHsaTus Nel6
Tema: «Pacyer Ha IPOYHOCTH U )KECTKOCTH CTATHYECKH HEONpeaeJUMOH paMbI»
Tunosoii npumep 3axanus

I[J'I}I HaHHOﬁ paMHOﬁ KOHCTPYKIHUU HOI[OGpaTB U3 yCJIOBUA TIPOYHOCTU B KaAUYCCTBC
MOMNEPEYHOTO CCUCHUA DJIECMCHTOB }IByTaBpOBI)IfI l'IpO(bI/IJ'II), €CIIH JKECTKOCTh CCUCHMI BCEX



snemMeHTOB  oamHakoBa El=const, [o] =160 MIla. OmnpeneauTs TOPU3OHTAIHLHOE
[IEPEMEIICHHUE Y3JIOBBIX TOYEK U ITOCTPOUTH IPUMEPHBIA BUJ YIIPYT'OMl INHUU PaMBI.

a=1m F=20kH

20

Kpurepum ouenku:

2 Ganna - ecliv 3a/1a4a BBITIOJIHEHA MpaBUiIbHO B 00beMe 70-100%.
1 Gayut - eciu 3a7a4a BIMOJIHEHA PaBUiIbHO B 00beMe 40-70%.

0 GanyoB - ecnu 3ajaya BHIIOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

7.2.22. KomniekT 3a1aHuii 1Ji1s1 JIa0OpPATOPHO-NPAKTHYECKOT0 3aHATHS N6

Tema: «OmnpenesieHne MOMeHTa  3alleMJIeHMsl  OJHONPOJIETHOW  CTaTHYeCKH
HeonpeaeJTuMon 0aJIKn»

Tunosoii npumep 3axaHus

DKCIEpUMEHTAIBHO M TEOPETUYCCKH ONPEACINTh 3HAYCHHE MOMEHTa 3alleMJICHUS
OJTHOIIPOJICTHOM CTATHYECKHU Heompeaenumoit oanku, ecau F1 =15 H, F2 =20 H, 11 = 300 s,
I2 =700 »mm, lo = 600 ymm. CpaBHUTH Pe3yJbTAThI U CACTATH BHIBOIBI.
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Kpurepun onenkn:

2 Gauia - eciiv paboTa BBINOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gasn - ecnu paboTa BhINOTHEHA MpaBUIIbHO B 00beme 40-70%.

0 GatoB - ecu paboTa BBITIOJIHEHA MTPAaBUIIBHO B Tipeneiax 0-40%.



7.2.23. KoMIUIeKT 3aaHuil 1J1sl MIPAKTH4YEeCKOro 3ansitus Nel7
Tema: «OnpenesieHne HaNpsiZKeHNH ¢ NOMOLIBIO Kpyra Mopa»
TunoBoi npuMep 3a1aHuA

B cTepxkHe ¢ mIomaapo mnomnepeunoro cedenus A =5-10"* u? pactarusaeMom cuioit
F =50 kH, onpenenuts ¢ nomouibio Kpyra Mopa HOpMaJlbHOE U KacaTeJbHOE HalpsKeHUs,
BO3HUKAIOIIIME HA IUIOIIAJIKE, HAKIOHEHHOU 1101 yriioM 30° K MONepeyHOMY CEUEHUIO CTEPIKHSA:

[
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Kpurepum ouenku:

2 Gana - ecliv 331ada BBITTOJTHEHA MPaBWIIEHO B 00beme 70-100%.
1 Gayu - eciu 3aja4a BIMOJIHEHA NPaBUiIbHO B 00beMe 40-70%.

0 GamtoB - ecnu 3a1a4a BBITIOTHEHA MTPaBIIIBHO B mipenenax 0-40%.

7.2.24. KoMI1eKT 3aIaHUil 119 NPAKTHYeCKOro 3aHsaTus Nel§
Tema: «Pacyer Ha IPOYHOCTH MPOCTPAHCTBEHHO JIOMAHOT0 Opyca»
Tunosoii npumep 3axaHus

s naHHOW KOHCOJIBHOW paMbl, M3TOTOBJIICHHOM M3 €IMHOIrO MPYTKa MPSIMOYTOJIBHOIO
CEYCHHUS] M HArpyXEHHOM TMPOCTPAHCTBEHHOM CHCTEMOW CHJI, TOJ00paTh U3 YCIOBUSA
IPOYHOCTH pasMepbl MPSIMOYTOJbHOrO cedeHus h u D. TIpHHATH BeMWYHMHY JOMYyCKaeMOro
Hanpspkenus [o] = 160 MIla, hib = 2.

KH
M

F=20kH

Kpurepun onenkn:

2 GaJuia - ecJiv 3ajiaya BBINTOJIHEHA NMPaBUIIbHO B 00beme 70-100%.
1 Gasut - ecnu 3a1a4a BEINIOJTHEHA NPaBMIIBLHO B 00beme 40-70%.

0 GannoB - ecu 3a7aya BHIOJIHEHA PaBUIIbHO B npenenax 0-40%.



7.2.25. KoMnJjiekT 3aaHuii AJ1sl MPaAKTHYeCKOro 3ausitus Nel9
Tema: «OnpefesieHne rpy30n0IbeMHOCTH CKATOT0 THOKOT0 CTEPKHSD)
TunoBoi npuMep 3aaHus

JUis 1eHTpanbHO CXATOro0 CTEPXKHS C PA3IMYHBIMU YCJIOBUSMM 3aKpEIUIEHHUS B
IUIOCKOCTSIX XZ M YZ, U3rOTOBJIEHHOIO W3 MaTepuana ¢ JOIyCKaeMbIM HAIPsDKEHUEM Ha
coxarue 160 Mlla, onpenenuTs BEIUYHHY JOIYCKAaEMOW CHJIBI C MOMOINBI0 K03 duimenrta
IPOI0JIBHOTO M3ruoa.

Az Az
F F
Y

A imk y A [0) A (0]
= A 0 | 1,00 120 | 0,45
‘n 20 | 0,96 130 | 0,40
‘““*,”, X [ 40 0,92 140 | 0,36
'y <]:f 60 | 0,86 150 | 0,32
= 70 | 0,81 160 | 0,29
- 80 | 0,75 170 | 0,26
~ X y I =1 = 188.5 CM4 90 0,69 180 0,23
¥ N B ; 100 | 0,60 190 | 0,21
AN A=377 cm* 110 | 0,52 200 [ 0,19

Kpurepum oueHku:

2 Gama - ecliv 3aj1ada BBITTOJIHEHA MPaBWIIEHO B 00beme 70-100%.
1 Gau - ecyu 3a7a4a BIMOJIHEHA NPaBUIbHO B 00beMe 40-70%.

0 GamoB - ecnu 3a1a4a BBITIOJTHEHA MTPaBHIIBHO B Tipenenax 0-40%.

7.2.26. KomniekT 3a1aHuii 1151 J1a00pPaTOPHO-NPAKTHYECKOT0 3aHATUS N7

Tema: «OmnpeneneHue nepeMelieHMii B CTATHYECKH HeOINpedeTHMOM 3aMKHYTOM
KOHTYpe»

Tunosoii npumep 3axaHus

a-=-318um"¥ npaswili-urduxamop-
20PUIOHIMATBHOZ0 NEPEMEUEHIUA

Jesulii-unouKamop
ZOPUIOHMIATOHOZ0 g2,
HepeMeleHua'

318 am

1

Pasmeprr-cegenna’

nepemeiyenua'

f
nodeecrka-c-epysanu’ o T

BKCHepI/IMeHTaJ'II)HO U TCOPECTHUYCCKHU ONPECACIIUTb 3HAYCHUA TOPU3OHTAJIBHOIO U
BCPTUKAJIBHOT'O HepCMCH_[CHI/Iﬁ B CTAaTUYCCKU HCOMNPCACIUMOM 3aMKHYTOM KOHTYPC. CpaBHI/ITB
PE3YIBTATEI U CACITIATE BBEIBO/JIBI.



Kpurepum ouenku:

2 Ganna - ecniu paboTa BBINOJIHEHA NpaBUibHO B 00beMe 70-100%.
1 Gasn - ecnu paboTa BINOTHEHA paBUIIbHO B 00beme 40-70%.

0 GannoB - ecnu paboTa BBIIOIHEHA MTPAaBUIBHO B nipeaeiax 0-40%.

7.2.27. KoMnieKT 3a1aHuil 111 NPAKTHYECKOro 3aHaTus Ne2(
Tema: «Pacuer cxkaToii CTOHKH HA YCTOMYMBOCTbY»
Tunosoii npumep 3a1aHus

Croiika, UMeroIas MONepeyHoe CeYeHrue B BUAE ABYX IuBeiiepoB Ne 12, HarpykeHa
oceBoil cxkumaromiedt Harpyskoi F. Marepuan croiiku Ct2 ¢ [o] = 140 MIla. YcnoBus
3aKpeIJICHHs OJMHAKOBBI B TUIOCKOCTSIX X0Z U YOZ.

Z
F
HOHFDF‘IHELE CETCHIE
CTOMKH
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Tpebyercs onpenenuTs:
a). Paccrosune «X» Mexay BeTBIMH CTOMKH, OOECHEYHMBAIOIICe PAaBHOYCTOMYMBOCTh
KOHCTPYKIIHH.
b). BenuuuHy nomyckaemMoil Harpy3KH, UCTOIB3Ys KOAQ(UIMEHT MPOIOIBHOTO H3rHOA.
C). BennunHy KpUTHUYECKO# CHITBI M KOO HUITMEHT 3amaca yCTONYUBOCTH.

Kpurtepun onenkn:

2 Gauia - ecJiv 3ajlaya BBINOJIHEHA MPaBUWIbHO B 00beme 70-100%.
1 Gamn - ecu 3a7a9a BHITTOIHEHA MPaBUIHHO B 00beme 40-70%.

0 GamtoB - ecnu 3a1a4a BBITIOTHEHA MTPaBHIIBHO B mipenenax 0-40%.

7.2.28. KoMmieKT 3a/1aHuil 119 NPAKTHYeCKOro 3ausitus Ne21
Tema: «IIpoeKTHPOBOYHBIN pacyeT CKATHIX CTOCK HA YCTOMYMBOCTb»
Tunosoii npumep 3axaHus

Crotika jumHON (=1 M ¢ IIapHUPHO ONEPTHIMU KOHIIAMH U MPOMEKYTOYHOM IIAPHUPHOMN
ornopoil mocepeaune cxumaercss cuio F =20 xkH. IlomoOpare BenMuuMHY pasmepa a
MOTIEPEYHOI0 CEeUEHUs] CTOMKH, 00ECIIEUrB €€ YCTONUNBOCTh, €CIH JOIyCKaeMOoe HaIpsbKeHHe
Ha oxatue [o]c=160 MIla. [Insg crnpoeKTUpOBaHHON CTOMKH OIpeNeNuTh BEIUYUHY
KPUTHYECKON CHIIbI U KO3 (ULIMEHT 3amaca yCTOWYMBOCTH.



V
| / ! 02[1
L _Qnc f ]
5 = 05m | =3
\\ 7

| \uf = 7
- C
- = _l M
/ ' /

.?K e

: a

Kpurepum ouenku:

2 Gama - ecliv 3a1ada BBITTOJTHEHA MPaBWIEHO B 00beme 70-100%.
1 Gau - eciu 3aj1a4a BIMOJIHEHA NPaBUIbHO B 00beMe 40-70%.

0 GamoB - ecnu 3a1a4a BBITIOTHEHA MTPaBHIIBHO B Tipenenax 0-40%.

7.2.29. KoMnieKT 3a1aHuii I NPAKTHYECKOT0 3aHATHsS Ne22
Tema: «Pacyer Ha MPOYHOCTH MPH MOBTOPHO-TIEPEMEHHBIX HATPY3KAX»

Tunosoii npumep 3axaHus

YyacTok Bajla C KOHLEHTPATOPOM HAIPsHKEHUM B BHUAE BBITOYKM IIOJABEPracrcs
COBMECTHOMY JCHCTBHIO M3TH0A U KPYUYCHHsI. 3HAYCHUE U3THOAFOIIET0 MOMEHTA H3MECHSICTCS

max min ma
B maanazone: M~ =08kHm, M =-08kHm, kpyrsmero momenra — Mg™ =2 kHwm,
min
|\/|Kp =0. 3uHaueHwus reoMeTpuueckux pasmepoB Bama: D =55mm, d=50mm, r=2mum,
t= ——— . Ban wusroroBien u3 cramu 40XH c MEXaHWYECKMMHU XapaKTEPUCTHKaMHU:

oz = 1000 MIla, o.=800 MIla, c-1=400 MIla, t.= 390 MIla, t1=240 MIla. Tpebyercs
omnpeneuTh KO3 PUIMEHT 3armaca Mo BEIHOCIUBOCTH U MO TEKYYECTH M CICNaTh BBIBOJBI O
HanboJiee BEPOSATHOM MEXaHU3ME pa3pyIIeHuUsI.

r
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Kpurepun onenkn:

2 GaJuia - ecJiv 3ajiaya BBINOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 GaJ - eciiv 3aj1aya BBINTOJIHEHA MPaBUIIbHO B 00beMe 40-70%.

0 GaytoB - ecnv 3aj1a4ya BHIMOJIHEHA TIPAaBUIIBHO B Tipenenax 0-40%.



7.2.30. KomnJiekT 3agaHuii AJ1s1 J1aDOpPaTOPHO-NMPAKTHYECKOT0 3aHATHSI Ne§
Tema: «Onpenesienne nepeMenieHuii cBOOOIHOr0 KOHIIA JIOMAHOT0 Opyca»
TunoBoi npuMep 3a1aHus

DOKCIIEPUMEHTAIbHO W TEOPETUYECKH ONPEACTUTh TOPU30HTAIBHOE, BEPTHKAIBLHOE
MepeMeNIeHue W yrojd IOBOpPOTa CBOOOJHOTO KOHIIA JiomMaHoro Opyca, ecau F =10 H,
| = 600 ym. CpaBHUTB pe3yabTaThl U CACTATH BHIBOIBI.

HPOCIMPANC MEEHHBLE
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Kpurepum ouenku:

2 Gamna - ecii paboTa BBIMTOJIHEHA MPaBUIIBHO B 00beme 70-100%.
1 Gamn - ecnr paboTa BHIMONHEHA IpaBWIbHO B 00beMe 40-70%.

0 6amoB - ecniu paboTa BBIMTOJIHEHA MPABWIIBHO B nipeneiax 0-40%.

7.2.31. KomnuiekT 3aqaHuil 1JIs1 NPAKTHYECKOro 3aHsaTust Ne23
Tema: «PacyeT HAa IPOYHOCTH MOAMOTOPHBIX 0ATOK»
Tunosoi npumep 3axaHus

Ha koHconbHOM yuacTke JBYXOMOpPHOW Oanku, M3roToBJIeHHOM u3 aByTaBpa NelO,
yCTaHOBNIEH »3JekTponaBurarens BecoM F =0,2 xkH. UYuciao o0OpOTOB 3IEKTPOABUraTEN
N =600 06/mun. AMIUIATYIHOE 3HAYEHUE IIEHTPOOEKHOW CHJIBI, BO3HHKAIOUICH IpH
BpaileHuu potopa, Fo = 0,2F.

FosinOt £ Y

5 i

=5 M

.
3 ot 2 T

[TpousBecTu MPOBEPOUHBIN pacyeT Ha MPOYHOCTh MOJAMOTOPHON OaIKu U OMpPENEIUTh
3HaueHue {, Mpu KOTOPOM BO3MOXKHO HACTyIUUIeHHE pe3oHaHca. CONpOTHBICHHEM Cpebl
npeneOpeus. Jlomyckaemoe HanpspkeHe [G] mpuHATh paBHbIM 160 Mla.



Kpurepum ouenku:

2 Ganua - ecliv 3a/1a4a BBITIOJIHEHA NMpaBUiIbHO B 00beMe 70-100%.
1 Gasnn - ecnu 3a1a4a BHITIOJTHEHA PaBUIBLHO B 00beme 40-70%.

0 GannoB - ecnu 3aJaya BHIOJIHEHA PaBUIIbHO B ipenenax 0-40%.

7.2.32. KoMnuieKT 3ajaHuil 111 NPAKTHYECKOro 3aHATHA Ne24
Tema: «Pacyer Ha MPOYHOCTH U )KECTKOCTH OAJIKM MPHU MONEPEYHOM yaape»
Tunosoii npumep 3a1aHus

Ha 3amannyto 6anky c¢ Beicotel H = 0,5 ¢cB000HO MagaeT abCOMOTHO KECTKOE TEIIO
maccoii M. IlonepeuHoe ceueHue OaaKkW COCTABHOE — COCTOMT M3 YETBIPEX CTAJIbHBIX
paBHOOOKHUX yrosikoB Nel(, cBapeHHBIX MeXy coOoi. OnpenenuTs JOMyCTUMYIO BEIIMUYUHY
Macchl Majaromero tena [M], mpu KoTopod Oyner oOecriedeHa MPOYHOCTh OAaJKH, €CIU
[6] =160 MIla, E =2-10° MIla. TIpoBepuTh BBINOIHEHNUE YCIOBHS JKECTKOCTH, HPUHSB
[8] = 3 mm. Maccoii 6anku peHeOpeyb.
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Kpurepum ouenku:

2 Gama - ecliv 3aj1ada BBITTOJTHEHA MPaBWIIEHO B 00beme 70-100%.
1 Gamn - ecnu 3aa9a BHIMTOTHEHA PaBUIIHHO B 00beMe 40-70%.

0 GamtoB - ecnu 3a1a4a BBITIOJTHEHA MTPaBMIIBHO B Tipenenax 0-40%.



TeMbl NUCbMEHHBIX PadoT

No TeMbl
/o

PI'P Nel. IToctpoeHue 3mrop BHYTPEHHHUX CHUIIOBBIX (haKTOPOB

1.1. | [TocTpoenue 3m0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH PACTSKECHUU-CHKATHH CTEPKHEH
1.2. | [TocTpoeHue 3MI0p BHYTPEHHUX CHIIOBBIX (DaKTOPOB IPH KPYUSHHUH BAJIOB

1.3. | [TocTpoeHue 3m0p BHYTPEHHUX CHIIOBBIX (PAKTOPOB MPH M3THOE OasloK

14, ITocTpoeHue A10p BHYTPEHHUX CHIIOBBIX (DAKTOPOB IPH M3rude paM

PI'P Ne2. Pacuet Ha NpOYHOCTH U KECTKOCTh MIPU PACTIKEHUU-CHKATUU

2.1. | Pacuer Ha IPOYHOCTB U KECTKOCTh CTYIICHYATOrO Gpyca

PI'P Ne3. Pacyer Ha MPOYHOCTH U KECTKOCTh TP U3THOE

3.1. | Ompenenenue reOMETPUIECKUX XapAKTEPUCTHK CIOKHOTO CCUCHHSI

3.2, Pacuer Ha IIPOYHOCTb U JKCCTKOCTDb 0ajoK IIpH IIJIOCKOM ITOIICPCYHOM n3rude

PI'P Ne4. Pacuer cTaTMuecKy HEONPEAECTUMBIX CUCTEM METOJIOM CHJI

4.1. ‘ Pacuer Ha IPOYHOCTH U JKECTKOCTh CTATHYECKU HEONIPEACIUMBIX PaM

PI'P NeS. Pacuer Ha MpOYHOCTh KOHCTPYKIIMH, PA0OTAIOIIEH B YCIOBHSIX CIOKHOTO
CONIPOTUBJICHUS

5.1. Pacyer Ha mNPOYHOCTH CTAaTHYECKU OMPEICIMMON MPOCTPAHCTBEHHOM CTEP>KHEBOM
KOHCTPYKIHHU B YCIOBHSIX CJIOKHOTO CONPOTHBIICHUS

PI'P Ne6. PacueTsl Ha yCTOMUMBOCTD, BBIHOCIMBOCTD U IIPOYHOCTh B YCIIOBHSIX
JUHAMHYECKOI0 BO3/JICHCTBUS HArpy3Ku

6.1. PacueT Ha ycTOMYMBOCTB CKATBIX CTOEK

6.2. Pacuer parmenTa Bana noj J1eHCTBUEM MOBTOPHO-NIEPEMEHHOTO M3rnda U KpydeHus




7.2.33. Kommaekr 3agau xias PI'P Nel

Homep Bapmanta s Bcex PI'P mpencraBnsier co0oif Tpex3HayHOE YHUCIIO, KOTOPOE
HazHaydaeTcs npernonasaTteneM. Kaxnas uudpa nmeer BapuaTuBHOCTh, paBHyto 10, u onpexnensier
YKa3aHHYIO I'PYyIILy JaHHBIX.

3agaua 1.1.

Tema: «IlocTpoeHne 3M0OP BHYTPEHHUX CHJIOBBIX (aKTOPOB NMPH PACTAKEHUU-CKATUH
CTepsKHe»

Tunosoii npumep 3axauu

Jljig cTyneH4aToro CTepKHs, padOTaloIIero B YCIOBHUSX PACTSKEHHSI-CKATHUS, TOCTPOUTH
SMIOPY BHYTPEHHEH MpoA0abHOM criibl N.
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I'ne: F1=20xH, F2=10xH, F3=30xH, q=20xH/m, 11=0,8nm, 12=1,5m, 13=1,2m, a1=0,5m, a2=1,4m,
a3=0,7m.

3agaua 1.2.
Tema: «IlocTpoeHne dM0p BHYTPEHHUX CHJIOBBIX (PAKTOPOB IIPH KPYYEHUH BATOB)»
Tunosoii npumep 3axaun

Jlng Bama, 3aKIIOYEHHOTO B TMOANIMIHUKA M PAa0OTAIOIIEr0 B YCIOBUAX KpPYYEHHUS,
MMOCTPOUTH DMIOPY BHYTPEHHETO KPYTAIIEro MoMeHTa M, mpenBapuTeNbHO BBIUYMCINB 3HAYCHUE
MOMeHTa Mo U3 yCIIOBHUSI paBHOBECHSI.
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a, a, as

Y

[punsate: M1=1,6xHm, M1=2xHm, M1=2xHm, m=8xHmlm, a1=0,5m, a2=0,3m, a3=0,2mu.

Kpurepun onenkn:

2 Gayuta — eciv 3a7a4¥ BBITIOJTHEHBI MPaBmIIbHO B 00beMe 70-100%.
1 6amn — ecnu 3a71a4u BHITIOJTHEHBI PaBHIILHO B 00beMe 40-70%.

0 GamIoB — eciu 3a7a4M BBITOJHEHBI MMPAaBIIIBHO MeHee YeM Ha 40%.



3anaua 1.3.
Tema: «IlocTpoeHue 3MIOP BHYTPEHHHUX CHJIOBBIX (PAKTOPOB NpH uU3rude 0aJI0K»
TunoBoi npuMmep 3aga4u

Jis nBYX CTaTM4eCKH ONpPEACTUMBIX OaloK, padOTalOMMX B YCIOBUSAX IUIOCKOTO H3rHba:
cxema Nel — Oanka ¢ >KecTKHUM 3aiemiieHueM, cxema Ne2 — Ganka Ha ABYyX ONOpax, INOCTPOHUTH
SMIOPHI BHYTPEHHUX CHIIOBBIX (hakTOpoB. [l IBYXOMOpPHOW OajKy MpenBapUTEIbHO BBIYHCIUTH
peaxkuuu omop.
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a, a, a, a, a.

[Mpunsate: F=30xH, M=40xHm, q=20xHIm, a1=0,5m, a2=0,4m, a3=0,6.:m, a4=0,5m, as=0,6m.
Kputepuu onenkmu:

4 Gana — eciM 3aJaHue BBITIOJIHEHO paBuiIbHO B 00beme 80-100%.
3 Garuta — ecnu 3a/1aHUE BBHITIOJIHEHO MPaBMIILHO B 00beMe 60-80%.

2 Gasuta — eciy 3aJaHKe BBIIOJIHEHO NpaBMWiIbHO B 00beMe 40-60%.

0 GamioB — ecnu 3a7aHUE BHITIOJHEHO PaBUIbHO MeHee yeM Ha 40%.

3agauya 1.4.
Tema: «IlocTpoeHue 3MI0pP BHYTPEHHUX CHJIOBBIX (PAKTOPOB NpHU U3rude pam»
Tunosoii npumep 3axauu

Jlnst IByX CTaTUYECKH OIpENeIMMbIX paM, pabOTaOIIKX B YCIOBUIX MJIOCKOr0 M3ruda: cxema
Nel — pama c xecTkuM 3amemineHneM, cxema Ne2 — pama Ha ABYX LIAPHUPHBIX ONOpPAax, MOCTPOUTH
SMIOPbl BHYTPEHHUX CUJIOBBIX (akTOpoB. s JABYXONMOPHOM paMbl MPEIBAPUTEIBHO BBIYUCIUTH
peaxkuuu omop.
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[Mpunste: F=30xH, M=40xHm, q=20xHIm, a1=1,5m, a2=2m, a3=0,6m, 1=0,5m.



Kpurepun oneHku:
4 Gaya — eciu 3aJjaHKE BBIMIOJHEHO MpaBmiIbHO B 00beme 80-100%.
3 Gajuta — eclii 3a/1aHKe BBIMOJIHEHO MPaBMWIbHO B 00beMe 60-80%.
2 Gasuta — eciiv 3aJaHue BBIIOJIHEHO MpaBMIIbHO B 00beMe 40-60%.
0 6amnoB — eciu 3a7aHUE BHITIOJHEHO PaBUIBHO MeHee yeM Ha 40%.

7.2.34. Komniekt 3aga4 s PT'P Ne2
Tema: «PacyeTr Ha IPOYHOCTDH U )KECTKOCTH CTYIIEHYATOr0 Opyca»
TunoBoi npuMmep 3aga4u

CryrneHuaTelii CTalbHOM Opyc KpYTJOro IMONEPEUYHOr0 CEUEHUsS HarpyXeH CHJIAMH,
HaIpaBJIECHHBIMH BJ0JIb ero ocH (cxema — PI'P Nel, 3amayga 1.1).

[IprHSB Ha MCXOJHOM CXEME COOTHOLIEHWE IUIONIAAEH KPYIJIBIX IMOIEPEUYHBIX CEUYEHUH 10
MIPOHYMEpPOBaHHBIM yuyacTkaM Opyca: A1=A, A2=A/2, A3=A/3, nogo0Opath U3 yCIOBUS IPOYHOCTHU
[A] — nmomyckaemyro 1UIONmA[b IOMEPEYHOrO CeYeHUs. [IpOBEPUTH BBIOIHEHHUE YCIOBHUS
xecTkocTh. CHpoekTHpoBaTh Opyc paBHOTO CONPOTHBJICHHUS U MPOBECTH OOOCHOBAHUE €ro
SKOHOMUYHOCTH.
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[Mpunsite: F1=20xH, F,=10xH, F3=30xH, q=20xHIm, 11=0,8n, 1o=1,5m, 13=1,2m, a1=0,5m,
a>=1,4m, az=0,7mu. Marepuan Cranb 40, 6.=340MTla, n1=1,8.

Kpurtepun onenkn:

4 6ata — ecim paboTa BBITOJIHEHA TTPABIIILHO B 00beMe 80-100%.
3 6asuta — ecnu paboTa BHINOIHEHA MpaBUWiIbHO B 00beMe 60-80%.

2 Gauta — ecny paboTa BBITIOJTHEHA IPaBWIIBHO B 00BemMe 40-60%.

0 6anmnoB — ecnu paboTa BHINOJIHEHA MPaBWIbHO MeHee yeM Ha 40%.

7.2.35. Kommuiekr 3agau ajas PI'P Ne3

3anaua 3.1.

Tema: «Onpenesenne reoMeTpHYECKHUX XaPAKTEPUCTHK CJI0KHOTO CEeYeHMSI»
Tunosoii npumep 3axauun

CeueHue CIOXHOHI (I)OpMBI ABJIACTCA  IMONCPEYHBIM  CCUCHUCM HeKOTOpOﬁ Hany)KCHHOﬁ
KOHCTPYKIHH. JIJ'ISI pacdueTra B }IaJIBHeI)’IHIeM 3TOH KOHCTPYKOHWH Ha IPOYHOCTh MU KCCTKOCTb
HCO6XO,Z[I/IMO ONPCACIINTL TIOJOKCHHUEC TJIABHBIX MCHTPAJIbHBIX oced W 3HAUYCHUS TJIABHBIX
OEHTPAJTbHBIX MOMCHTOB HHCPUHUU CIIOKHOT'O CCUCHUA.
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[Mpunste: k1=0,9, k3=0,3.

Kpurepun ouenku:

2 Gayuta — ecJid 3aJ1a4a BBITOJIHEHA TPaBHILHO B 00beMe 70-100%.
1 Gayut — ecim 3a1a4a BBITIOJTHEHA MPAaBMIIBHO B 00beme 40-70%.

0 GayuToB — eciiv 3aJja4a BBITIOJTHEHA MPAaBUIIHLHO MeHee ueM Ha 40%.

3apaua 3.2.
Tema: «PacueT Ha NIPOYHOCTH U KECTKOCTb 010K NMPH MJIOCKOM NONEPEeYHOM U3rude»
TunoBoi npuMep 3aga4n

Ilinan pemenust

1. Borueptuth B Macmtabe 0anky Ha JByX OMopax ¢ MOCTPOCHHbIMU 3mopamu Qy u My (B35Th
u3 PI'P Nel, 3agaua 1.3, cxema Ne2).

2. Jna Oayku, M3rOTOBJIICHHOW W3 IUIACTUYHOTO Marepuaia, Ioao0parh W3 YCIOBHUS
NPOYHOCTH JIBYTaBpoBoe, npsimoyrosbHoe (h/b = 2) u kpyrioe ceuenus, npunss [c] = 160 MIla.
JlaTp 3aKit04eHHe O PalMOHAIBHOCTH (POPMBI CEYEHHUS MO PACXOY MaTepHaa.

3. Jlnsa 6anku, U3roTOBICHHON M3 XPYIIKOTO MaTepHualia, ONPENeIUTh U3 YCIOBHS MPOYHOCTH
XapakTepHbI pa3mep [a] CIOXKHOrO MomepeyHoro cedeHus (M3 3amgauu 3.1), mpeaBapUTEIbHO
PEIIUB BOIIPOC O €r0 PalHOHATEHOM NOJ0XKeHUH. [IpHHSTE 05p=150MI1a, 65p=640MIla, n,=2.

4. OrmpenenuB MepeMEIIEHUs] HE3aKPEIJICHHbIX TIPaHUYHBIX CEYEHHUH, U300pa3uTh
NpUOJIMKEHHBIA BHJT OCH M30THYTOM OAJKH M TIPOBECTH MPOBEPKY KECTKOCTH OAJIKH JIBYTaBPOBOTO
ceuenus, npunsB [ O ] = (0,0005...0,001)-1 (rme | — paccrosaue mexnay omopamu). [TpuHSTH
E =2-10° MIla.

Kpurtepun onenkn:
4 Gayuta — eciv 3a/1a4a BBITOJIHEHA IPAaBIWIILHO B 00beMe 80-100%.
3 Gasuta — ecny 3a/1a4a BHINOJIHEHA NpaBMIIbHO B 00beMe 60-80%.

2 Gayuta — ecJIM 3aJ1ava BBITIOJIHEHA MPaBHIILHO B 00beMe 40-60%.
0 GanoB — ecnu 3a7a4a BBITIONHEHA MPaBUIHLHO MeHee ueM Ha 40%.

7.2.36. Kommiaext 3amau ajas PI'P Ned
TeMa: «PvaeT Ha IIpO‘lHOCT]) N KECTKOCTb CTaAaTHYECKH Heor[pegle.nanlx paM»
Tunosoii npumep 3axa4u

Ha cratnuecku ompeaenmumoni pame (PI'P Nel, 3amaua 1.3, cxema Nel) ycranoBumm
JIOTIOJTHUTEIILHBIE ONOPHI (BCE OCTAJIbHBIC UCXOHBIE JaHHbIE — MPEXHKE). MaTepuan cTep>KHs
— C1. 3: [6]=160 MIla, E=2-10° MIla. XecTkocTh ceyeHHil BceX y4acTKOB paMbl MOCTOSHHA:
El,=const.



Jlnst modydeHHOM TakuM oO0pa3oM CTaTHYECKHM HEOMpPEeIeIMMON pamMbl MoAo0paTh
palrOHAJIBHOC IMOMNCPEYHOC CCUHCHUC U3 YCJIOBUA HNPOYHOCTH U MPOBCPUTH KOHCTPYKIUIO Ha
KECTKOCTb.
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[Mpunste: F =30 xH, M =40 kHm, q = 20 kHIm, a1 = 1,5 m a2 =2 m,a3 = 0,6 m, | = 0,5 m.

Kpurepum ouenkmu:

5 6ayoB — eciiu paboTa BRITIOIHEHA MPaBUIbHO B 00bemMe 80-100%.
3-4 6ayna — eciiu paboTa BBINOJHEHA MTpaBUIbHO B 00beMe 50-80%.
2 Gayuta — ecyii paboTa BBIMTOJIHEHA TPAaBHIBLHO B 00beMe 40-50%.

0 6ayuoB — eciu paboTa BHINOIHEHA MPaBHIIbLHO MeHee ueM Ha 40%.

7.2.37. Kommiekr 3agau ajasg PI'P NeS
Tema: «PacueT Ha NPOYHOCTH NMPHU CJIOKHOM CONPOTUBIEHUI

Tunosoii npumep 3axauu

KoHconbHas pama Harpy»eHa MpOCTPAaHCTBEHHOW cucTeMoil BHemHux cwit: Fi1=4,5«kH,
F>=3,5xH, F3=1,5xH, q=2xH/m. [{nuHa s51eMeHTOB paMbl oJiiHakoBa U paBHa 1=0,5M. Marepuan
pambl — ctanb CT3 ¢ nomyckaembM HampspbkeHueM [6] = 160 MIla. TpeGyetcst momobparts st
paMbl M3 YCJIOBHSI MPOYHOCTH TUAMETP KPYIJIOTO MOMEPEYHOro cedeHus O, a Takke pa3mepbl
npsimoyroipHOro cedenust b u h, ecnmu h/b=1,5. CpaBHuTh mo00paHHBIE CEUEHHS C TOYKH
3pEHUs] METAJUIOEMKOCTH.

ITpu HanM4My B ONACHOM TOYKE HOPMAJIBHBIX U KacaTeJIbHBIX HAIPSIKEHUN HCII0JIb30BaTh
Il Teoputo npenenbHOro COCTOSTHUS.

Kpurepun onenkn:

5 6ayoB — ecii paboTa BRITIOHEHA MPpaBUiIbHO B 00bemMe 80-100%.
3-4 6anna — ecnu paboTa BHIIOIHEHA PaBUIIbHO B 00beme 50-80%.
2 Gayuta — ecyii paboTa BBITTOJIHEHA TIPAaBHIBLHO B 00beMe 40-50%.

0 6aym1oB — ecnu paboTa BHINOJIHEHA MPaBWIIbHO MeHee yeM Ha 40%.



7.2.38. Kommiaekr 3agay ajas PI'P Ne6

3agauva 6.1.

Tema: «Pacyer cKATBIX CTePKHEH HA YCTOHYMBOCTDH)
Tumnosoii npumep 3axauu

[TonepeuHoe cedyeHHE LEHTPAIbHO CXKATOM KOJIOHHBI COCTaBJICHO W3 CTAJIBHBIX IMPOKATHBIX
npoduiiell, COeTUHEHHBIX B CIJIOLIHOE CEYCHHE TPU TOMOIIM JHATOHAIBHOM PEIIETKH W3
CTalbHBIX IUIAHOK. OnpenenuTs: AOMYCKAEMYHK) HArpy3Ky H3 YCIOBUS YCTOMYMBOCTH,
KPUTUYECKYIO HAarpy3ky M Kod(duumeHT 3amaca yCTOWYMBOCTH — JUISI KOJIOHHBI 3aJJaHHOH
(GbopMBI TIOTIEPEUHOTO CEYEeHMsI, a TaKXe U1 KOJIOHHBI KOJbIEBOro ceueHus. Oba ceueHus

UMEIOT OJIMHAKOBYIO TUIONIA b, /ISl KOJIbIIA K3BECTHO COOTHOIIICHUE TUAMETPOB: ¢ = % =0,9.

{Bamg X

Seonmx &/ T
HEPaRHOdoKI [
[Mpunste: | = 8,5 M, yromok nepaBHobokuii Nel1/7, matepuan Ct2, [o] = 140 MlIla,
Ao = 60, Aypeo = 105, a = 245 MIla, b= 0,67 MIla.

Kpurepum ouenku:

3 Garuta — ecnu 3a/1a4a BBITIOJHEHA MPaBMIIbHO B 00Beme 80-100%.
2 Gasuta — eciy 3a71a4ya BBIIIOJIHEHA PaBUIIbHO B 00beme 60-80%.

1 Gamma — ecnu 3a1a4a BBITIOJHEHA MPaBUIIBHO B 00Beme 40-60%.

0 GayoB — ecnu 3a/1a4a BBINOJIHEHA NTPaBHIIbHO MeHee ueM Ha 40%.

3anaua 6.2.
Tema: «Pacyer Ha NPOYHOCTH NPH NOBTOPHO-TIEPEMEHHBIX HATPY3KAaX»
Tunosoii npumep 3axauu

Ban pemyktopa, mpencTaBifomui cO0OW  CTEpKEHb KPYIJIOrO CEUeHUs ¢
KOHIIGHTPATOPOM HAMNpsDKEHUM, TMOJBEpraeTcsi JEHCTBUIO HW3TUOAIONMIET0 M KPYTSAIIETO
MOMEHTOB, U3MEHSIOLIUXCS M0 CHHYCOUAAIbHOMY 3aKOHY.

Onpenenuth K03 GUIUEHT 3amaca MPOYHOCTH BaJia IO BEIHOCTUBOCTH U TEKYYECTH.
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[IprHATH: y4acTOK Bajia MMEET KOHIICHTPATOp HAIPSHKEHHS B BHJIC TAITEIU PAaIHyCcOM
r =5 mmM, auamerp oauoit yactu D =75 mm, a npyroit d = 60 mm. M3MeHeHne u3rubdaroniero

max min
MOMEHTa HaxoauTcs B quanazone: M x = 0,6xHM, |\/|M =—0,6kHM, KpyTsIIEro MOMEHTA —
I\/II";)aX =3xHwm, M]Tp'n =1,5kHM. Ban wusroroBieH u3 cramm45 ¢ MeXaHUMYeCKHMHU

XapaKTePUCTHKAMHU: oz = 600 MIla, or=360 Mlla, o-1=300 MIla, =230 MIla,
1.1 = 180 Mlla, — v umeeT mMOBaHHYIO TOBEPXHOCTD.

Kpurepum ouenku:

3 Gasuta — ecnu 3a/1a4a BHITIOJIHEHA MPaBMWIbHO B 00beme 80-100%.
2 Oayta — ecnM 3aj7ia4a BBINOJIHEHA TPaBUIIBLHO B 00beme 60-80%.

1 Ganna — ecnu 3a/1a4a BHITOJIHEHA NTPaBHIILHO B 00beMe 40-60%.

0 6amioB — eciu 3a7a4a BBITOJTHEHA MPaBIIBHO MeHee YeM Ha 40%.



7.3. OueHo4Hble cpeacTBa AJs NPOMEXKYTOYHOH aTTeCTAMU MO HTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonpochl K NpOMeKYTOYHOI aTTecTaluu

Ne
w/n Bomnpocs! k 3auety
1 | IMesnu 1 3a1a4u CONIPOTHBIICHUS] MaTEPUAIOB
2 | OcHOBHBIC JONYIIEHHS U IMPUHIIMIIBI CONPOTUBIICHUSI MATEPHUAJIOB
3 | BHeuHue U BHYTpEHHHE CHIIBI
4 | PacueTHble CXEMBI
5 | Moaenu mpoYHOCTHOM HAJICKHOCTH
6 | OcHOBHBIE BUJIbl PACUETOB B CONPOTUBIIEHUH MATEPUAIOB
7/ | Meroa ceuenuii
8 | Knaccudukanuus npocTelInux BUIOB HArPyKEeHUs
9 | Pactskenue-cxarue. [Tocrpoenue smtop BCO
10 | ITpumepbl NOCTPOSHUS AMIOPHI NPOA0JbHOMN critbl N
11 | OnpeneneHue HaNpsHKEHUH PU pacTsHKEHUU-CKATUH
12 | Jlebopmanmu npu pactsukeHuu-coxatiu. Koadgdunuent [lyaccona
13 | 3akoH ['yka nipu pacTsKeHUU-CKaTHU
14 | UcnpiTanue Ha pacTsbkeHue. XapaKTEpUCTUKM IPOYHOCTH M IUIACTUYHOCTH. SIBieHue
HakJena
15 | UcnpiTanue Ha cikatue. OCOOEHHOCTH MCTIBITAHUSL HA CHKATHE
16 | Ilnactuunble U Xpynkue MaTepuayibl. OCOOEHHOCTH MX IOBEJNCHMS IPHU PACTSHKEHUM U
CKaTUH
17 | PacueT Ha NpOYHOCTh IPHU PACTSKEHUHU-CKATUU
18 | Bujpl pacueToB Ha MPOYHOCTH
19 | IloHsTHE PAaBHOIIPOYHOTO CTEPIKHS
20 | Pacuer Ha )KeCTKOCTb IIPU PACTSHKEHUU-CKATUU. [TocTpoeHue SMophl epeMelieHu .
21 | 'eomeTpruecKre XapaKTEPUCTHKH IJIOCKUX CEYCHUH, X OTPEICIICHHUS.
22 | I'maBHbBIE OCH U IJITaBHbIE MOMEHTbI HHEPLIUU
23 | ®opmynbl [UISL OTIPECTICHUS TJABHBIX IEHTPAIBHBIX MOMEHTOB HMHEPIHH TPOCTEHIINX
CEUEHHI: MPSIMOYTOJIbHUKA, TPEYTOJIbHHUKA, KPYTa, KOJIbLA
24 | TeopemMa 0 CYMMHUPOBaHHH MOMEHTOB HHEPITHH
25 | Teopema o npeoOpa3oBaHUU MOMEHTOB MHEPLUH MPH MapajuIeIbHOM NEpeHoce oceit
26 | Teopema o npeoOpa3oBaHUM MOMEHTOB MHEPLIUU IPHU MIOBOPOTE OCEil
27 | OnpeneneHne MOJI0KESHHS IIEHTPA TSHKECTH CIIOKHON (DUTYPHI
28 | YucTbli CIBUT U €r0 0OCOOEHHOCTH
29 | 3akon ['yka npu 4uCcTOM CBHTE
30 | Kpyuenue crepskHel kpyrioro nonepeynoro ceuenus. [Tocrpoenue smtop BCO.
31 | ITpumMepsl MOCTPOCHUS SMIOPHI KPYTAMIUX MOMEHTOB M,
32 | Onpenenenne KacaTedbHBIX HAPSHKCHUN TIPU KPYICHUH
33 | IonsipHBI MOMEHT CONPOTHUBIICHHS
34 | YcioBue MpOYHOCTH IPU KPYICHUH
35 | Iepememienus npu kpyueHuu. IlocTpoeHue 3mopsl YITIOB 3aKpy4YHBaHUS
36 | YcioBHe JKECTKOCTH TIPU KpPyYeHHH: B aOCONIOTHBIX M B OTHOCHTEIBHBIX YIJIaxX
3aKpyYUBAHUS
37 | Pacuer Ha cpe3 U cmsTHE
38 | [Mmockwuit m3rud. [loctpoerne smrop BCD
39 | ITpumepsl mocTpoeHus MIOPbI onepedHoi cuibl Qy
40 | ITpumMepsl TOCTPOCHHUS SIIOPBI U3TUOAFOIIMX MOMEHTOB My




Bomnpocs! k 3a4ery

n/n

41 | HopmasibHbIE HANIPSKEHMSI IPU YUCTOM U3TH0e

42 | OceBoif MOMEHT COPOTHUBIICHHSI

43 | KacarenpHble HaNpsHKEHUS IPU IPSIMOM ToniepedHoM u3rude. @opmyna XKypaBckoro

44 | Pacuer HAa TPOYHOCTH IPH INTIOCKOM HU3TrH0e

45 | InddepennuanbHoe ypaBHEHUE YIPYTOi JMHUU OAJIKH

46 | UnTterpupoBanue nuddepeHnalbHOr0 ypaBHeHHs YIIPYTOi JIMHUH

47 | Onpenenenue nepeMeneHni mpy u3runoe metonoM Mopa

48 | Yucnennsle npusoxenus narerpana Mopa. @opmyna Cumncona

49 | Cnoco6 Bepeniarnaa npu onpeeeHuy nepeMeIieHui

50 | YcioBHe ®KEeCTKOCTH IIPU U3rude

51 Cratuyecku ompeAenuMble U CTaTUYECKH HEONpeAeNuMble cHUcTeMbl. Meron cui.
JledopmanmonHas mpoBepka.

52 | PacueT Ha IPOYHOCTH M JKECTKOCTh CTATHUECKH HEOTPEIETHMBIX CHCTEM.

53 [TonsiTvie HANMPsSKEHHOTO COCTOSHUS B TOYKE M €r0 BHU[BL. [ J1aBHbBIE IJIOLIAJAKH U TJIaBHBIE
HaNpPsDKEHUSL.

54 [Tnockoe HampsbkeHHoe coctosinue. [Ipsimas u oOpaTHas 3aadd TMJIOCKOTO HAMPSKEHHOTO
cocrosaus. Kpyr Mopa.

55 | O6wvemHoOe HanpsikeHHOe cocTosiHue. O600menHbIi 3akoH ['yka. O0béMHas gedopmariusi.

56 Teopuu npenesbHOro COCTOSIHUS: Ha3BaHUS, KPUTEPUU PABHOIIPOYHOCTHU, PEKOMEHIAINH K
PUMEHEHHUIO.

57 | O6uwmii coyyvaii HarpyxeHus. Pacuetr Ha MPOYHOCTH MPH OOLIEM CITydae Harpy>KeHUsl.

58 YCToﬁqI/IBocUTL CKaTbhIX cTepxHed. 3amaya Oinepa. Popmyna Oiepa onpeaeneHus
KPUTHYECKON CHIIBL.

59 BimsiHre crioco6a 3akperuieHus: CTepKHS Ha BEIMYMHY KpUTHYecKor cwitbl. Koaddumuent
MPUBEICHUS JUIUHBI.

60 | IMpenensr mpuMeHUMOCTH GopMyITel Diiepa. [ MOKOCTh CTepIKHSI.

61 Q.MHI/IpI/ILICCKaSI dopmyna SIcHHCKOro onpeneneHus KpUTHYeCKoro HampsbkeHus. Ilpenenst
e€ MPUMEHUMOCTH.

62 | lnarpamMma 3aBUCHMOCTH KPUTHYECKOTO HAMPSKEHHsI OT THOKOCTH CTEPIKHS.

63 [TpakTHueckuil pacueT CKaThIX CTEpKHEW Ha ycToluuBocTh. Koad¢uimeHT npononbHOro
u3ruba. Busel pacyera Ha yCTOMYUBOCTb.

64 VYeranocte M BBIHOCIMBOCTE MaTepuasia. XapaKTEPUCTUKU IUKIOB HANpsKeHWU. Buibl
IIMKJIOB HANPsDKEHUH.

65 | Kpussie ycramoctu. [Ipenien BEIHOCIMBOCTH MaTepHaa.

66 Juarpamma npenenbHbIX amIuinTya. (CXeMaTU3MpOBaHHbIE JUarpamMmbl IMPEAETbHBIX
AMIUTATY .

67 KoOHCTpyKTHBHO-TEXHOJIOTHYECKHE (PAKTOpBI, BIUSIOUIME HA YCTAJOCTHYIO HPOYHOCTh
marepuana. KoaguuueHT 3anaca npu HUKINYECKOM HArpyKEHHH.

68 CBoOomHBIE U BBIHYKJICHHBIE KOJIEOAHUsSI CHCTEM C OJHOW CTENEHBIO CBOOOBI. YUET CHI
COINPOTHUBIIEHUS CPE/IBL.

69 Pacder Ha MPOYHOCTH M )KECTKOCTh MPH BBIHYXJAEHHBIX KoJiebaHusax cucteM. [logaTnuBocTsb
cucteMbl. Koo duimeHnt AMHaMU4HOCTH.

70 | OcOOCHHOCTH YIapHOTO JICHCTBUS HArpy3Kku. Busl yapa.

71 OO0uwmii cyvait yZiapHoro BO3eHCTBUS Harpy3ku. KoadunueHnt fuHaMuuHOCTH B 001EeM
Clly4ae yIapHOro BO3/IEHCTBUS.

72 | Yactable cinyvan ynapa. KoadhdhuimeHTsl JTHHAMUYHOCTH ISl YaCTHBIX CITyYaeB yaapa.

73 | PacueTr Ha IPOYHOCTb U JKECTKOCTh MPH YAApe.




7.3.2. Kputepuu u HOpMbI OLlEHKH

®opma nposeaeHUA

Cemectp MPOMEKYTOYHOM Kpurepun u HOpMbI OLIEHKH
arTrecTanuu
Ecau utoroBeiii peTUHT
3ayer «3a4TCHO
coctasiisieT 40 u Hosee OamIoB
3 (110 HAKOTIMTEIIBHOMY

peUTHHTY)

Ecau utoroBelilt peTUHT

«HE 3a4TECHO»
cocraBisieT MeHee 40 0aimioB




8. YueOHO-MeTOIMYeCcKOe M HH(POPMANIMOHHOE 00eciedeHne TUCIIUTITUHBI

8.1. Obs3aTe1bHAsA JIUTEPATYypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B

Ne nocooue, yueoHo- Hay=nou
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJi0BoK) Ion u3nanus oudamorexe /
n/n MeTOoAnYecKoe mocoome,
npAKTHEYM, 1p.) HaumenoBanue
P » AP BC
1 |II. A.I1aBnoB [u ap.] ; mox | CompoTHUBIIEHNE MAaTEPUAIOB [ DIEKTPOHHBIN YueOHuk 2019 OBC «Jlanb»
pen. b. E. MenpHukoBa pecypc]
8.2. JlonosiHuTeIbHAS JIUTEPATypa
Tun (yueOnuk, yueOHoe KOg:q:}ch;O B
Ne nocooue, yueOHo- y
ABTOPBI, COCTABUTEHU 3arsiaBue (3aroJji0BoK) Ion n3nanus oudamnorexe /
n/n MeToInYecKoe mocooue,
NpAKTHEYM, 1p.) HaunmenoBanue
P > AP- 9BC
2 | T. ®.T'aBpusosa, E. I1. ConpoTuBieHne MaTeEpUaIoB [ DIEKTPOHHBIN [IpakTukym 2016 Penosuropuit
lNopauenko, A. A. PazyBaeB | pecypc] : pakTUKyM JIJisi CTYI€HTOB 3a04. Ty
dbopmbl 00yuenus. B2 4. Y. 1
3 | T. ®. I'aBpuiona, E. I1. ConpoTuBieHnEe MaTEPUAIOB [ DIEKTPOHHBIN [IpakTukym 2016 Penosuropuit
l'opouenko, A. A. PazyBaeB | pecypc] : TpaKTUKyM JIJisi CTYIEHTOB 3a04. Ty
¢dbopmbl 00yuenus. B2 4. Y. 2
4 | T. ®.Tl'aBpunosa, E. II. ConpoTuBieHne MaTepUaIoB [ DIEKTPOHHBIH [IpakTukym 2017 Penozurtopuit
I'opnuenko, A. A. PazyBaeB | pecypc] : IpakKTUKYM Ul CTYI€HTOB OYHOM Ty
dhopmel 00yuenus. B 2 4. Y. 1
5 | B.T. XykoB Mexanuka [DJIeKTpOHHBIN pecypc] : Y4eOHoe mocobue 2012 OBC «Jlanb»

COTPOTHUBJICHHE MAaTEPHAJIOB : y4eb. mocodue




8.3. Ilepeyenb mpogeccCHOHAJIBLHBIX 0a3 JTAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
cHCTEM
http://www.toehelp.ru/theory/sopromat/  Jlektum 1o  aucuuiuiiHe  «CompoTHBIIEHHE
MaTepHualioBy, WUIIOCTPUPOBAHHBIE MPUMEPAMHU PEIICHUS 3a]1a4.

http://technofile.ru/files/sopromat.html ~ Marepuansl  Is  CcKauyWMBaHWs:  IIIAPTaKH,
METOAMYECKHE MOCOOMsT MO peIHICHHI0 3aaad, y4eOHuk DeoqocheBa IO  COMPOTHBICHHUIO
MaTepHaioB, COPTAMEHT MMPOKATHBIX MPOGHIIeH, HOPMYJIbI.

http://mysopromat.ru/ Ha sTom caiite HaxoauTCs:
e IIOJHBIN KOHCHEKT JEeKIHH 110 Kypcy «COnpoTHUBIEHUE MaTEPHATIOBY;
e HUCTOPHS CO3/IaHUS U CTAHOBJICHUS] CONPOTHUBIICHHUS MaTepHAIOB KaK y4eOHOTO IpeMeTa,;
e ONNCAaHHE COBPEMEHHBIX METO/0B KOHCTPYHPOBAHUS U pacyeTa WU3JeJIMi Ha MPOYHOCTb U
JI0JTOBEYHOCTH;
e CTaTUCTHYECKHE METOJIbl 00Pa0OTKU Pe3yIbTaTOB MEXaHUYECKUX UCIIBITAaHUI;
e ONHCaHHE COBPEMEHHBIX MPOrpaMMHBIX KoMIuiekcoB CAD/FEA;
e DPAa3JIMYHbIE CIPABOYHBIE MAaTEPHAIIBL.

http://www.soprotmat.ru/ Ha caiite HaxoauTcst Kypc JEKIHH, Ja0OpPaTOPHBIA MPaKTHKYM,
My3eil pa3pyiieHuii, yaeOHble (GUIbMbI, CIPABOYHbIC JAHHBIE H MHOTOE PYTOE.

http://botaniks.ru/sopromat.php Ha »ToM caiiTe e€CcTh BO3MOXXHOCTh OECIUIATHO CKAa4yaTh
IPUMEPBI PEILICHHS 3a/1a4 110 CONPOTUBJIEHUIO MATEPHAIIOB.

http://www.1001soft.com/soft/sopromat raschet ploskih balok i ram-945.html 31ech
MOKHO 6eCHJ'IaTHO CKa4daThb nporpaMMy JJIA pacqua 6aJ'IOK, pa60Ta}0m1/1x Ha H3FH6.

8.4. IlepeyeHb MPOrpaMMHOI0 obecrevYeHus

Ne Hanvenosamme IO PexBHU3UTEI norOB?pa
n/n (xaTa, HOMep, CPOK AeHCTBUSA)
1 | Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JiecTBUs - GECCPOUHO
2 | Office Standard JHorosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; lorosop Ne 727 ot
20.07.2016r., cpok neicTBUs - GECCPOUHO

8.5. Onucanne MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOI A5 OCYLIeCTBJIEHUS
00pa3oBaTeIbHOIO NMpoUecca Mo JUCHUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00paTOPHii, MACTEPCKHUX U JIP.
Ne 00BEeKTOB 1JIs1 NPOBEACHUA NPAKTHYCCKHUX H ITepeyenn 0ocCHOBHOTO
n/n JIa00pPATOPHBIX 3aHATHM, IOMELEeHU 115 o0opynoBaHus
CAMOCTOSITEIbHOM PadoThI 00y4aroIuXCs

(HOMep ayIuTOpHN)

VYuebHnasg ayautopus s mpoBeldeHHs 3aHATHH | CTONBI yYeHUYEeCKHUEe TPEXMECTHbIE
JEKUMOHHOTO THMa. YueOHass aynutopus s | (MOHOOIOK),

MIPOBE/ICHUS 3aHATUIA CEeMUHAPCKOTo THUIIA. Y4yeOHast | MOHOOJIOKH JIByXMECTHBIE,
ayouToOpusi  JUIE  KYpPCOBOTO  IMPOEKTHUPOBAHHS | CTOJ MPETOAaBaTEbCKUH,

1 | (BbimonHEHUS  KypcOBBIX  paboT).  YueOHas | CTyJ IpernojaBaTeNbCKuil,
ayqUuToOpWsi NIl TIPOBEACHHWS TPYNIOBBIX H | JOCKA ayJUTOpHas (MelIoBas),
WHIUBUIYTbHBIX KOHCYJIbTAIUH. VYuebHas | kadenpa

ayIUTOpUs JUIS TIPOBEICHUS 3aHATHH  TEKYIIETOo
KOHTPOJISl M TPOMEKYTOUHOM aTTectaruu (A-419)



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

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, JJa00paTOPHil, MACTEPCKHUX U Jp.

Ne 00BbEKTOB /ISl NPOBeeHUs MPAKTHYECKUX U IlepeyeHb OCHOBHOIO
n/n J1a00paTOPHBIX 3AHATHH, TOMeELeHUH ISl 000pyI0BaHUA
CaMOCTOSITeIbHOM PadoThl 00y4aroIuXCs
(HOMep ayAUTOPHH)
Jla6oparopuss  "Comnpotusnenue  marepuaioB". | CTONBI yYeHUYECKHUE ABYXMECTHBIE
JlaGopaTopus "MexaHuYeCcKue UCTbITaHus | (MOHOOJIOKH),
MaTepHuaaoB". VYuebHas ayJIuToOpuUs IUISL | CTOJI IPETOIaBaTeNbCKU,

2 | npoBeneHus 1abopaTopHBIX paboT (A-115) CTYJI TIPENOaBaTEIbCKUM,
JIOCKa ayAUTOpHas (MesoBasi),
ycranoBku: CM-20, CM-24b,
CM-11A, CM-8, CM-7b

VYyeOnast aynutopus uid mpoBeneHus: 3aHATUN | CTONBI yYeHHUECKHUE JBYXMECTHbBIC
JMEKIUOHHOTO THMA. YueOHas aynutopus s | (MOHOOJIOKH),

MIPOBEICHUS 3aHATUN CEeMUHAPCKOTO THUIA. YueOHas | CTOJ Mpero1aBaTeIbCKuH,
ayouToOpusi Ui KYpPCOBOTO  IMPOEKTHUPOBAHHSA | CTYJ MPETOAaBaATENbCKUH,

3 | (BbIMOJMHEHUS  KypCOBBIX  pabor).  YdyeOHas | qocka ayAMTOpHAs (MenoBasi)

ayUTOpUSL IS TPOBEACHHSI  TPYIIOBBIX H

WHIUBUAYATbHBIX KOHCYJIbTaITH. VYyeOHnas

ayJqUTOpUsl JUIA TPOBEIACHUS 3aHATUH  TEKYIIETO

KOHTPOJISL M TPOMEKYTOUHOM aTTectarun (A-127)

[Tomemenne gt  camocTosATENbHOW  pa®oThl | CTONBI yYEeHUYECKHE,

4 | crynenros (I'-401) CTYJIbSl yUEHUYECKHE,

I1K ¢ BbIx010M B ceTb MHTEpHET
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