MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b51.0.08.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Mexanunka 2

(Haumenosanue OUCYUNIUHbL)

110 HAIIpaBJICHUTIO ITOATOTOBKHU
13.03.03 DHepreTryueckoe MaIMHOCTPOCHHE

HaIpaBJIEHHOCTH (TIPOdUIIB)
AJbTepHATUBHBIC HICTOYHUKHU SHEPTUH TPAHCIIOPTHBIX CPEICTB
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O6mas Tpynoemkocts: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM
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dopma KOHTPOJIsA PT'P, Hroro
Bua 3austuii 3a4€eT
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JlaGopaTopHble 18 18
[TpakTuyeckue 50 50
Pykosoactso: PI'P 1 1
ITpomMexyTouHas aTTecTanus 0,25 0,25
KoHnraktHas pabota 103,25 103,25
CamocTosTenpHas padora 112,75 112,75
KonTpoJib
Hroro 216 216




Pabouyto mporpammy coctaBui(u):
TOLICHT, IOIEHT, KaHauaatT (us.-mMar. Hayk, [ opauenko E.IT.

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

JIOLIEHT, KaHAMIaT TEXHUYECKUX Hayk, PasyBaeB A.A.

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

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas nporpamMma nucuuruinHbl coctaBieHa Ha ocHoBanuu @I'OC BO u yyeOHOTO Mmtana
HaIlpaBJICHUA ITIOATOTOBKHU
13.03.03 DHepreTryueckoe MaIMHOCTPOCHHE

Cpok neiicTBus padoueii mporpaMMsbl AMCHHUIIMHBI 10 «31» aBrycra 2024 r.

COI'JTACOBAHO

3aBenyrouiuii kadeapoit
«DHEPreTuYeCcKre MalluHbl U CUCTEMBI YIIPABICHUS

«30» cents10ps 2019 1. JI.A. IlaBnoB

(noonucs) (HA.0. ©amunus)

YTBEPXIEHO

Ha 3acemanuu kadenps
«HaHoTexHONIOrNH, MaTepUATOBEICHIE U MEXAHHUKAY

(mporoxon 3acemarust Ne 1 ot « 30 » 08 2019 .).




1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOGHMS AMCUUIUIMHBI — HAY4YUTh Oynymux OakajlaBpOB INPaBHIIBHO BHIOMPATH
KOHCTPYKLIMOHHBIE MaTepuallbl U KOHCTPYKTHUBHBbIE (DOpMBI, 0OecrieunBaTh BBICOKHE I[OKA3aTeNd
HAJE)KHOCTH, JOJTOBEYHOCTH M  0O€30IaCHOCTH  HANpPSOHKEHHBIX KOHCTPYKLHMH W Y3JIOB
00opy0BaHus, cO34aBaTh YIPPEKTUBHBIE U IKOHOMUYHBIE KOHCTPYKIIHH.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

Jannas nucuumuiiHa (yd4eOHBIH Kypc) OTHOCHUTCA K ONOKYy «JlucuurmiauHbl (MOIYIH)»
(Obs3arenbHast 4acTh).

JIMCUMIUTMHBL M TMPAKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercs HaHHas JUCIUILIMHA!
«BpIcmas maremaTukay, «Pusukay, «MexaHuka 1».

JIMCUMIUTUHBI U TMPAKTUKH, JUISI KOTOPBIX OCBOEHUE JaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npenuectyromee:  «Mexanuka 3», «Mexanuka 4», «KoHcTpyupoBaHME€ M pacyeT
KOMOMHHPOBAHHBIX CUJIOBBIX YCTAHOBOK», «OCHOBBI TEOPUH HAJIEHKHOCTHY.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmupyemMbie U
KOHTPOJINpYyeMble
KOMIIeTeHIHH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

OIIK-2. Cniocoben
IPUMEHSTh
COOTBETCTBYIOIIMI
(bu3uKO-MaTEMaTHUECKU I
amrmapar, MeTO/Ibl aHAJIN3a
U MOJIETIMPOBAHUA,
TEOPETUYECKOTO H
HKCIEPUMEHTATBHOTO
HCCIIENOBaHUs IIPU
peleHnu
npoeccuoHANBHBIX 3a7a4

OIIK-2.5. lemoHcTpHpYyET
MIOHUMaHHe (PU3NYECKUX
SIBJICHUM U IPUMEHSIET
3aKOHBI MEXAHUKH,
TEPMOAMHAMHUKH,
JJIEKTPUYECTBA U
MarHeTusma, ONTHKH,
KBaHTOBON MEXaHUKU U
aTOMHOU (QU3UKH
(2meMeHTHI).

3HAaTh:

— OCHOBHBIE 3aKOHOMEPHOCTHU
nehOpMUPOBAHUS TBEPABIX TN
MOJ] Harpy3KOu, METOIbI
OIIPEAEIICHUS BHYTPEHHUX
YCWINH, HAPSDKEHUN U
MEPEMEILEHUH B DJIEMEHTAX
KOHCTPYKIMU MPU PA3IHYHBIX
BHUJIaX HarpyXeHusl,
MEXaHUYECKHE CBOMCTBA U
XapaKkTEepPUCTUKU MaTEPUAIIOB.

VYMeTh:

— ONpenensiTh paluOHAIbHbIE
pa3Mephbl U OLIEHUBATh
TEXHUYECKOE COCTOSIHUE TUITOBEIX
3JIEMEHTOB KOHCTPYKIUHI MpH
paBJ'II/I'-IHI)IX BHUIax HarpymeHI/m.

Bnanets:

— HaBBIKAMHU BBIIIOJIHCHUSA
MIPOEKTUPOBOYHOIO U
MIPOBEPOYHOr0 pacyeTa.

OIIK-4. Cnocoben
PacCUUTHIBATH AIIEMEHTHI
BHGPFGTI/I‘I€CKI/IX MallIvH 1
YCTaHOBOK C Y4ETOM
CBOMWCTB
KOHCTPYKIIMOHHBIX
MaTepHaoB,
JTUHAMHNYCCKUX U

OIIK-4.4. ]lemoHCcTpHpYET
3HaHUE OCHOB MEXaHUKHU
nedhopMUpyeMOTo Tena,
TEOPHUH MPOYHOCTHU U
YCTaJIOCTHOT'O pa3pyllIeHUs
Y MIPOBOJIUT PacUeThl
3JIEMEHTOB KOHCTPYKIIMI TTO
3aJaHHOU METOIUKE.

3HaTh:

— OCHOBHBIE METOJIBI pacyeTa Ha
MPOYHOCTh, KECTKOCTh U
YCTONYUBOCTb.

VYMmeTs:

- HpOI/I3BOILI/ITI> aHaAJIn3 pacquHHx
CXeM, UACHTU(DHUIIUPOBATH BHIBI
nedopmaruu, IPUMEHSITh METO b




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

TEIIJIOBBIX HAI'PY30K

pacuera B COOTBETCTBHUH C
IIOCTaBJICHHOM 3aJa4eii,
aHAJTM3UPOBAThH MOJTyYCHHBIH
pEe3yNbTaT U JIeNaTh BEIBOJIBI O
paboTOCIIOCOOHOCTH
KOHCTPYKITUH.

Bnaners:

— METOJAaMHM pacyeTa Ha IPOYHOCTb,
JKECTKOCTb U YCTOWYUBOCTh
TUIIOBBIX 3JIEMEHTOB
KOHCTPYKIUH.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbI TEKYLIET0

M Bun . KOHTPOJIA
o1yJib . HaumeHoBaHue TeM 3aHATHH
(paszen) yueOHoM (yaeBHoii padoTbI) Cemectp | O0beM, u.| banuabl | UHTepakTHuB, 4. (HAHMEHOBaHUE
padoTsbI OLICHOYHOI'0
cpeacTna)
Brenenne. Meton ceuenuit. [loctpoenue
Monyns 1 | Jlek sntop BCO® npu pactsskeHuun-coxatuu, 3 2 — — Bomnpocs! k 3auety 1-3
Kpy4eHUH, U3rude
Pemenue 3anau no teme «Iloctpoenue smrop KoMIIeT 3a/ankii
Monyns 1 |Ilp BC® npu pacTsKeHUN-CKATUN U KPYUYEHUN 3 2 2 —
st [p 1
CamocrosTenbHOE peleHue 3a/1au o TeMe: KOMILIEKT 33184 Uit
Monyns 1 |CMm «Iloctpoenue smtop BCD nipu pacTskeHnun- 3 6 2 — PIP 1.1-2
CXKaTUH U KPYUECHUN
OtpaboTtka TexHuKU nocrpoenus snrop BCO T R —
Monyne 1 |JIab Ha KOHCOJIbHOM 0ajike IKCIPecc-MeTOI0OM 110 3 2 2 2 s JTa6 1
XapaKTepHBIM CEUEHHSIM
CamocrosTenbHOE pelIeHue 3a/1au Mo TEMeE: KOMIITeKT 3amad st
Monyns 1 |CMm "IToctpoenue smtop BC® Ha Oankax npu 3 14 4 —
HaruGe" PI'P 1.3
[Toctpoenue >nrop BCO® Ha ninockux u Bollbock! k 3a4eTy 38-
Monyns 1 | Jlek IIPOCTPAHCTBEHHBIX PaMax 3 2 — — 10 p y
OtpaboTtka TexHUKH noctpoenus sntop BCO K .
Monyns 1 |IIp Ha JIBYXOIIOPHOM OaJike IKCIPECC-METOIOM T10 3 2 2 - nn(;Mgge; T s
XapaKTePHBIM CEUEHHSIM
OtpaboTtka TexHUKU nocTpoenus smtop BCO KOMILIEKT 3aaHHil
Monayns 1 |IIp Ha JIByXOIIOPHOM paMe 3KCIpecc-MEeTOA0M 110 3 2 2 — s Tp 3
XapaKTePHBIM CEUCHHSIM
CamocTosTenbHOE pelIeHue 3a/1a4 Mo TEMeE: TN R ——
Monyns 1 |CMm "[Toctpoenue smrop BC® Ha pamax npu 3 12 4 —

n3rude"

PIP 1.4




®DopMbI TEKYLIET0

Bun . KOHTPOJIA
Monyan . HaumeHoBaHue TeM 3aHATHH
yueOHoM . Cemectp | O0beM, u.| banuabl | UHTepakTHuB, 4. (HAHMEHOBaHUE
(paznen) (yueoHoli paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
Hanpspkenus u neopmanuu npu
pacTsHKEeHUN-CKaTUU. MexaHnnueckue Bompocsr k 3auery 11-
Monynb 2 | Jlek 3 2 - -
WCIBITaHUS MAaTEPUAJIOB Ha PACTXKEHUE U 16
coKaTue
Pemenue 3anaq no teme: "Iloctpoenue >mrop KowmrnexT 3aganmii
Monyns 1 |Ilp BCD Ha 1 5 " 3 2 2 —
POCTPaHCTBEHHO JIOMaHOM Opyce st p 4
OTtpaboTKa TexHUKH roctpoeHus smtop BCO .
. Komruiekr 3ananuit
Monyne 1 | JIab Ha KOHCOJIbHOU paMe KCIIPECC-METOI0M I10 3 2 2 2 s J1a6 2
XapaKTePHBIM CEUCHHSIM
Monyms 3 | Jlexc Pacyer Ha IPOYHOCTH U KECTKOCTh MPH 3 5 Bompocsr k 3auery 17-
Y PacTsKEHUU-CHKATUN 20
Monyns 3 |1 Pemenue 3amau nmo teme "Pacuyer Ha 3 2 2 Kommnekr 3amannii
Y P IIPOYHOCTb MIPU PACTSHKEHUU-CKATUN" s [p 5
CamMocTosTenbHOE PELIeHUE 33/1a4 110 TEME:
" Kommuiekt 3aay s
Monyns 3 |CMm Pacuer Ha IPOYHOCTH U JKECTKOCTH NPU 3 12 4 — PLP 2
pacTsHKEHUU-CKATHU"
Moy 3 | I Pemenue 3amau mo teme "Pacuet Ha 3 5 5 KoMmmnekr 3amannii
Y P KECTKOCTh IIPH PaCTSLKEHUU-CoKaTun" s [p 6
["'eomeTpHuyeckue XapaKTepPUCTHKH MIOCKUX
ceueHuil. [Ipsamoii monepeyuHslii U3ruo. Bompocsr k 3auery 21-
Monyne 4 | Jlek 3 2 — —
Onpenenenrne HOPMAJIBHBIX U KacaTEJIbHbIX 27, 41-47
HanpspbkeHuid. Meton Mopa fist cirydast u3ruoa
Pemenue 3anau no teme "Onpenenenne LT u .
Kommnuext 3aganuit
Monyns 4 |IIp TJIABHBIX [IEHTPAIHHBIX MOMEHTOB HHEPIINH 3 2 2 — 15 TIp 7
CJIOKHOTO ceueHus" ! P
CamMocTosTenbHOE pelIeHUE 33/1a4 110 TEME:
" KowmmiexT 3amaq mrst
Monyns 4 |CMm Onpenenenne LT 1 rnaBHBIX HEHTPATBHBIX 3 6 2 —

MOMEHTOB WHEPILHH CJIIOKHOTO CEUeHUs"

PI'P 3.1




®DopMbI TEKYLIET0

Bun . KOHTPOJIA
Monyanb . HaumeHoBaHue TeM 3aHATHH
yueOHoM . Cemectp | O0beM, u.| banuabl | UHTepakTHuB, 4. (HAHMEHOBaHUE
(pa3nen) 5 (yueoHoli padoThI)
padoThI OLIEHOYHOT0
cpeacTna)
Omnpenenenre MEXaHMUECKUX XapaKTePUCTUK KOMILIeKT 3l
Monyns 2 | JIab Marepuaa 1o pe3yJibTaraM UCIbITaHUs Ha 3 2 2 —
4 Y utst JI1ab 3
pacTspKeHue
UucneHHbie METObI PEIICHUSI HHTErpaja
Monyis 5 | Jlex Mopa. Juddepennuanbaoe ypaBHeHHE 3 5 Bompocs! k 3auery 45-
Y ynpyro# muauu 6anku. Kocoit n3rud. 50
BHelieHTpeHHOE pacTsKeHHe-CKaTHe
Monyis 5 |T1 Pemenue 3amau nmo treme "Pacuyer Ha 3 5 5 Kommnekr 3amannii
Y p MIPOYHOCTH IIPH MPSIMOM U3TrHOe" st [p 8
CamocrosiTeIbHOE pelieHre 3a/1a4 10 TeMeE: KOMILIEKT 33184 151
Monynes 5 |Cm "PacueT Ha NPOYHOCTE U KECTKOCTH IIPU 3 12 4 —
PI'P 3.2
psiMOM u3ruoe" '
Monyns 5 |1 Pemenue 3amau nmo teme "Pacuer Ha 3 5 5 Kommekr 3amaunii
Y P KECTKOCTb ITPH MPSIMOM H3ruode" i [p 9
Monyis 5 | Jlex Ornpezenenne nepeMenieHuii mpu KOCom 3 5 Bompocs! k 3adery 45-
Y uzruoe. [Ipumepsl 50
Pemenue 3agau o teme "Pacuer Ha K .
. OMILIIEKT 3aJJaHuI
Mopayns 5 |IIp MPOYHOCTH MIPU COBMECTHOM JCHCTBUH JBYX 3 2 2 — st T 10 a
MPSIMBIX U3THO0B" P
Ornpezenienne nepeMenieHnid mpu npsiMoM
Kommnekr 3amannii
Monyne 5 |JIab u3ruoe 3 2 2 2 g
s Jlab 4
Cnsur. Kpyuenue crepxHel Kpyriaoro
N Bomnpocs! k 3auery 28-
Monyns 6 | Jlek ceuenus. Kpydenue crepikHeld HEKPYTIIOTO 3 2 — — 37 p Y
npoduis
Penrenue 3amad mo teMe "Pacuer Ha KOMILIeKT 331t
Monyns 5 |Ilp MIPOYHOCTb IIPU COBMECTHOM JIeHCTBUM U3ruda 3 2 2 —

U pacTsDKEHUs-CKaTUs"

st [Ip 11




®DopMbI TEKYLIET0

Bun . KOHTPOJIA
Monyan N HaumeHoBaHue TeM 3aHATHH
yueOHoM . Cemectp | O0beM, u.| banuabl | UHTepakTHuB, 4. (HAHMEHOBaHUE
(paznen) (yueoHoli paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
Pewenue 3anau no reme "Pacuer Ha KoMruekT 3aanmii
Monyns 6 |1lp IIPOYHOCTH U JKECTKOCTh IPU KPYUEHHUH Bajia 3 2 2 — s T 12
KpYIJIOTr0 ONEPEYHOro ceueHus " P
Meroz cwil IPUMEHUTEIBHO K TPEM BUAAM Bompocsr k 3auery 51-
Monyns 7 | Jlek 3 2 — —
nedopmaru 52
Pemenue 3anau no teme "Pacyer cratuuecku KOMITTEKT 3a1aHHii
Monayns 7 |IIp HEOIPEICJIMMBIX CUCTEM IIPU PACTSKEHUU - 3 2 2 -
" st [p 13
CKaTUU
Moy 5 | J1a6 OnpezneneHue nepemMenieHU Ipu KOCoM 3 5 5 9 Kommnuexr 3ananuit
Y n3rube st J1ab 5
Monyis 7 | Jlex Y4er cuMMETpUHU NPU PACKPBITHU 3 5 Bompocs! k 3adery 51-
Y CTATUYCCKON HEONPEIETUMOCTH 52
Pemenne 3amay mo treme "Yder BIUAHNAA
Monyis 7 |T1 TEMIIEPATYPHI 1 HETOUHOCTH U3TOTOBJIICHUS 3 5 5 Kommnexr 3ananmii
Y P IIPU PACKPBITUH CTaTUYECKON s [p 14
HEOIPeIeIMMOCTH '
Pemenne 3amau nmo Teme "Pacuer ctatnuecku KoMILIeKT 3a1amii
Monyns 7 |1lp HEOIpeIeIMMBIX OasloK MmpH u3ruoe" 3 2 2 — a
s [p 15
Hanpsokennoe u neopMupoBaHHOe Bombockl K 3a4eTy 53
Monyns 8 | Jlek COCTOSIHME B TOYKE. TeopHuH NPOYHOCTH. 3 2 - - 57 p y
OO6muii ciydail HarpyKeHus
Pemenue 3anau no teme: "Pacyer Ha KOMITTEKT 3a1aHHil
Monyne 7 |Ilp MIPOYHOCTH U )KECTKOCTh CTAaTUYECKU 3 2 2 — s TIp 16
HEONpeAeIuMOoi pamsbl” P
CamMocTosTenbHOE pelIeHUE 33/1a4 110 TEME: KOMIIeKT 3aat uis
Monyns 7 |CMm "PacueT Ha IPOYHOCTH U JKECTKOCTD 3 16 5 —

CTaTUYECKU HEONPEIeTUMOM paMbl"

PI'P 4




®DopMbI TEKYLIET0

Bun . KOHTPOJIA
Monyan N HanmenoBanue TeM 3aHATHI
yueOHoM . Cemectp | O0beM, u.| banuabl | UHTepakTHuB, 4. (HAHMEHOBaHUE
(paznen) 5 (yueoHoli paGoThI)
padoThI OLICHOYHOI0
cpeacTsa)
Onpenenenre MOMEHTA 3alEMIICHUS KOMILTEKT 3a1aHHii
Mopayns 7 | JIab OJIHOIIPOJIETHOM CTaTUYECKU HEOMPEIeTUMO 3 2 2 2
a1k s J1ab 6
Ornpenenenne nepeMenieHuii Ha Bolbochl K 38461y 58
Mopnynes 8 | Jlek MIPOCTPAHCTBEHHOU pame. Y CTOMUMBOCTh 3 2 - - 60 p y
CKaThIX cTepkHen. Dopmyra Dinepa
Monyis 8 |T1 Pemenue 3anaq Ha Temy "Omnpenenenne 3 5 5 Kommnexr 3aganmii
Y P HaIpsDKEHUH ¢ ToMoIbio kpyra Mopa' st [p 17
Pewenue 3anau Ha Temy "Pacuer Ha KOMILIEKT 3aaHHit
Mopayns 8 |11 MIPOYHOCTH MPOCTPAHCTBEHHO JIOMAHOTO 3 2 2 —
Yy Ip 18
CamMocTosATeIbHOE pelleHue 3a1a4 10 TeEMe KOMITTEKT 3aad st
Monyne 8§ |CMm "Pacyer Ha TPOYHOCTH MIPOCTPAHCTBEHHO 3 16 5 — PLP 5
JoMaHoro opyca"
Pacuer Ha ycTONYMBOCTS 32 NpeAeIIaMu BomDock! k 3a4ety 61
Mopayns 9 | Jlek MPONOPLUMOHAIBHOCTH U C TOMOULIBIO 3 2 — — p y
63
ko3¢ duLMeHTa NPOI0JILHOTO 3ruda
Pewmenue 3anau no teme: "Onpenenenune KOMITITEKT 3aaHHii
Monayns 9 |IIp TPY30IMOABEMHOCTH CKATOTO THOKOTO 3 2 2 —
CTepXkHs" o Tp 19
Monys 7 | JTa6 Ornpezenienne nepeMenieHnii B CTaTUYeCKH 3 5 5 Kommnekr 3amannii
Y HEONPEAEINMOM 3aMKHYTOM KOHTYpE st J1ab 7
Mosyis 10 | JTex PacueT Ha BBIHOCITMBOCTH ITPU OJTHOOCHOM H 3 2 Bompocs! k 3adery 64-
Y JByXOCHOM Halps’KEHHOM COCTOSTHUU 67
Moy 9 | I Pemenue 3amau Ha temy "Pacuet cxarToin 3 5 5 Komiiekr 3agannii
Y P CTOMKH Ha yCTOWYHMBOCTD" s 1p 20
CaMocCTOsATENbHOE PELIEHUE 3a/1a4 T10 TEME: Kowmrnekt 3amgau ans
Moayns 9 |Cm P A 3 10 3 — Aat

"Pacuer cxaTol CTOMKHM Ha YCTOMYHUBOCTB"

PI'P 6.1




®DopMbI TEKYLIET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHue TeM 3aHATHH
yueOHoM . Cemectp | O0beM, u.| banuabl | UHTepakTHuB, 4. (HAHMEHOBaHUE
(paznen) (yueoHoli paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
Monyis 9 |II Pemenne 3amau o teme: "[IpoekTupoBOUHBIN 3 5 5 B Komnekr 3aganui
Y p pacyer Ha YyCTOMYUBOCTD" st [p 21
Moxvis 11 | Tex KonebGanus MEXaHUYECKUX CUCTEM C OAHOMN 3 5 Bompocsr k 3auery 68-
Y CTETIEHBbIO CBOOO/IBI. 69
Pemenue 3anay no teme "Pacuer Ha KOMILIEKT 3aari
Monyns 10 |IIp MIPOYHOCTH MIPH MTOBTOPHO-TIEPEMEHHBIX 3 2 2 2 A
Harpyskax" oo Tp 22
CamMocTosATeIbHOE pellIeHue 3a1a4 10 TeEMe KOMILIEKT 3a1at 1S
Monayns 10 [Cm "PacdeTr Ha IPOYHOCTH BaJia IPU TTOBTOPHO- 3 8,75 3 - PIP 6.2 AaTA
MIepEMEHHBIX Harpy3Kax" )
Ornipezenienne nepeMenieHnii CcBo00IHOTO KommuiexT 3ananuit
Monyns 8 | JIab 3 2 2 2
Y KOHIIa JJOMaHoro opyca st JIab 8
Bompocsr k 3auery 70-
Monyns 11 | Jlek Pacuet Ha mpOYHOCTH M JKECTKOCTbH MPH yaape 3 2 — — 73 p y
Monyis 11 |1 Pemenue 3amau nmo teme "Pacuer Ha 3 5 5 B Kommekr 3amaunii
Y P MIPOYHOCTh MOJMOTOPHBIX Oanok" s [p 23
Pemenue 3amau no treme "Pacuer Ha KOMILIEKT 3a/arHi
Monyns 11 |IIp MIPOYHOCTb U JKECTKOCTh OAJKH MpH 3 2 2 — 15 T 24 A
MOTNepeyHoM ynape" ! P
Bompocks! k 3auery 1-
Mopyns 11 |Jlek O06o0menre MaTepuaia mo JUCIUTIINHE 3 2 - — 73 p y
0O0630p COBpEMEHHBIX IKCIIEPUMEHTATBHbIX
Mogyns 11 |JIab METO/IOB MCCIICIOBAHHUS 110 COTIPOTUBIICHHUIO 3 2 — 2
MaTepHasoB
Mopnynu . Hrorosoe
Ilp Tect uTOTOBBIN 3 2 100 -
1-11 TECTUPOBAHUE




®DopMbI TEKYLIET0
Bun . KOHTPOJIA
Monyanb . HanmenoBanue TeM 3aHATHI
yueOHoM . Cemectp | O0beM, u.| banuabl | UHTepakTHuB, 4. (HAHMEHOBaHUE
(paznen) (yueoHoli paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
]1-\iI ffyjm KPII PykoBoactso PI'P 3 1 - -
]1![ ffyﬂﬂ ITA [TpomexxyTodHas aTTecTarus: 3a4eT 3 0,25 — —
Hroro:; 216 200

Cxema pacuera uToroporo 6amia: (Texkymmii peiditunr + Pe3yabraT nToroporo recrupopanus)/2 + bb (ecsim Bb npeaxycMmorpensr)




5. Obpa3oBaTe/IbHbIE TEXHOJIOTHH

[Tpu M3ydeHWH TUCHUILUIMHBI «MeXaHuKa 2» UCIOJIB3YIOTCS CIEIYIONHe 00pa3oBaTeIbHBIC
TEXHOJIOTHH:

- TEXHOJIOTUHU TPAJAULMOHHOTO 00ydeHus B (hopMe JIEKLIUH, JTaDOPaTOPHBIX, MPAKTHYECKUX 3aHATHHA
U CaMOCTOSITEIIbHON pabOThI CTY/IEHTOB;

- TEXHOJIOTUS OaNIbHO-PEHTHUHTOBOM CHCTEMbI OLIGHKH YCIEBAEMOCTH CTYICHTOB, BKIIOYAs
TECTUPOBaHUE KaK (HOPMY UTOrOBOrO KOHTPOJISI 3HAHUN CTYJEHTOB;

- QJIEMEHTHI MPOOIEMHOT0 00YUEHHSI B BUJIE HAJIMYHUS BOIIPOCOB IMPOOJIEMHOT0 XapaKTepa B 3a/1a4ax
PacYeTHO-TIPOCKTHUPOBOYHBIX PAadOT ¥ TpeOOBaHMH aHalNM3a IOJNYYCHHBIX pE3YyNbTaToOB C
HOCJIEAYIOIIUM BBIBOJIOM IO PEIICHUIO 3a1a4H.

6. MeToauuecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

1. N3ydyeHue TEOpPETHUECKON 4YacCTH TEMbl KaXKJOr0 MOAYNS CIEIyeT cpa3y 3akKkpeIuiaTh Ha
pelieHnu 3a1ad 1o JaHHOM TeMe.

2. Ilpucrtynas K pemeHuro J000H 3a/1aun, clIelyeT BHUMATEIbHO MPOYUTATh MOCTAHOBKY 33/1a4H
1, B COOTBETCTBHUE C HEl, BHIOWPATh AJITOPUTM PELICHUSI.

3. Ilpu odopmneHun pemieHus 3agad peKOMEHIYETCsl CTPOro CIeI0BaTh TUIIOBLIM aIrOPUTMaM U
3aKaH4YMBATh BBIBOJAMU 110 pe3yJIpTaTaM pacyera.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 OIIK-2.5 - TecroBsie 3aganus NeNe 1-30
- PI'P NeNe 1-6
3 OIIK-4.4 - Bonpocsr k 3auety NoNo 1-73

7.2. TunoBble 3a1aHUsI MJIM HHbIE MATEePHAJIbl, HEOOXO0AMMBbIE 1JIs1 TEKYIIEro KOHTPOJIsI

7.2.1. KoMIuIeKT 3aJaHuii J1JI51 MIPAKTUYeCKOro 3ausaTus Nel

Tema: «IlocTpoeHue 3M0Op BHYTPEHHUX CHJIOBBIX (DAKTOPOB NPH PACTSKEHHUU-CKATHHI
U KpYYeHUuM»

Tunossle npuMepsl 3a1aHUM
3agaya 1. JIng naHHOW pacyeTHOM CXeMbl MOCTPOUTH SMIOPY MPOROJbHOW cuibl N, HCHOIb3ys

MCTO/J ITOCTPOCHUA 110 XapAKTCPHBIM CCUCHUAM.

g=15%

————— qzzzo%

F=20kH F,=30kH F,=40kH
—¢ —— —e

a a a a=1M

3agaua 2. J[ns 1aHHOW pacdyeTHOW CXEMBbl MOCTPOUTH JIIOPY KpyTslero MoMeHTa Mg, ucnonb3ys
METO/]] IOCTPOEHUS IO XapaKTEPHBIM CEUECHUSIM.

KHM MFADKHM M2:3UKHM
mF/lDT

7 M=30kH
dPdud I N D
J))m)) JJ, 7T

/mFZUK:/

a a a a a=1M

Kpurepun onenkn:

2 Gana - eciiy 3a]1a4d BBIIOJIHEHBI IpaBUiIbHO B 00beme 70-100%.
1 GaJi - eciiv 337124y BBITOJHEHBI IPaBUILHO B 00beMe 40-70%.

0 GastoB - ecim 3a7a4M BHIMOJIHEHBI IPaBHIBHO B npeaenax 0-40%.



7.2.2. KoMIUIeKT 3alaHuii J1J151 J1a00PATOPHO-TIPAKTHYECKOr0 3aHATHS Nel

Tema: «IlocTpoeHue 3MIOPHI NMOMEPEYHOl CHJIBI M W3rHOAOIIEr0 MOMEHTAa Ha
KOHCOJILHOH 0aJIKe IKCIPecc-MeTOI0M 10 XapaKTEePHbIM CeYeHHsIM»

Tunosoii npumep 3a1aHus

Jns naHHOW pacyeTHOM CXeMbl IMOCTPOUTH SIIOPHl MOMEPEYHON CHJIBI U HM3rHOaroIIero
MOMEHTA, UCIOJIb3Ys OCHOBHBIE 3aKOHOMEPHOCTH M OINPEEisisi 3HAUCHHs] BHYTPEHHHUX CHIIOBBIX
(bakTOpOB B XapaKTEPHBIX CEUCHUSX.

KH
=20—
M=Z0kH ™M 7k
> ) LYvYvvvvy
47 o N aR W/
7mM 7mM M
J— — P | ety —

Kpurepum ouenku:

2 Gayuia - ecJiv 3aj1a4a BBIIOJIHEHA MPaBWILHO B 00beme 70-100%.
1 Gast - ecnu 3a/1a4a BHITIOJTHEHA NPaBIIBHO B 00beme 40-70%.

0 GamtoB - ecu 3a/1a4a BBITIOTHEHA MTPaBMIIBHO B mipenenax 0-40%.

7.2.3. KoMIuIeKT 3aJaHuii J1JI51 IPAKTHYECKOT0 3aHATHsI Ne2

Tema: «IlocTpoeHne 3MOPHI NONMEPeYHOH CHJABI M HU3rHdalOIIero MOMEHTAa Ha
ABYXONOPHO# 0aJike»

Tunosoii npumep 3axaHus

JUis naHHOW pacueTHOM CXeMbl MOCTPOUThH SMIOPHI MOMEPEYHOM CHIIBI M H3THOAIOLIEero
MOMEHTa, UCHOJb3Yysl OCHOBHbBIE 3aKOHOMEPHOCTU W OMNpEeNisis 3HAUE€HUS BHYTPEHHUX CHIIOBBIX
(akTOpPOB B XapaKTEPHBIX CEUECHUSX.

47:205/_/ M=20kt M
LYYyyrey \
4 0] 5 ; y
F=40kH
‘7/\7“7/4“7/\7“7»1‘

Kpurepun ouenku:

2 GaJuia - ecJid 3ajaya BhIOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gasut - ecnu 3a/1a4a BHINIOJIHEHA NPaBUIBHO B 00beme 40-70%.

0 GatoB - ecim 3a7a4ya BHITOJIHEHA IPAaBUIIBHO B mipenenax 0-40%.



7.2.4. KomuiekT 3ajaHuii VIl IPaAKTH4YecKOro 3aHATHs Ne3

Tema: «IlocTpoeHne 3MIOp BHYTPEHHUX CHJIOBBIX (JaKTOPOB HA IBYXONOPHOMH pamMe»

Tunosoii npumep 3a1aHus

Jlyig MaHHOM pacdyeTHOIl cXeMbl paMbl MOCTPOUTH AMIOPHI BHYTPEHHUX CHIIOBBIX (DaKTOPOB,
UCIOJIb3ysl OCHOBHBIE 3aKOHOMEPHOCTH M ONpPEeNisisi 3HAYCHUSI BHYTPEHHUX CHIIOBBIX (PaKTOPOB B

XApaKTCPHBIX CCUCHUAX.
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Kpurepum ouenku:

2 Gayuia - ecJiv 3aj1a4a BBINOJIHEHA MPaBWILHO B 00beme 70-100%.
1 6amn - ecnu 3a1a4a BBITIOHEHA MTPAaBIIIBLHO B 00Beme 40-70%.

0 GaytoB - ecu 3a/1a4a BBITIOJTHEHA MTPaBUIIEHO B Tipenenax 0-40%.

A

7.2.5. KoMIUIeKT 3aaHuii 1715l MPAKTHYECKOro 3aHsiTusi Ne4

Tema: «IlocTpoeHne >MI0Pp BHYTPEHHHUX CHJIOBBLIX (PAKTOPOB HA NPOCTPAHCTBEHHO

JIoMaHOM Opyce»

Tunosoi npumep 3axaHus

Jls 3a1aHHOM pacueTHOM cXeMbl TOCTPOUTD AMIOPHI BHYTPEHHUX CHIIOBBIX (DaKTOPOB, UCTIOIB3YsI

METO/ IMOCTPOCHUS 110 XaAPAKTCPHBIM CCUCHUSM.

a d

qa
~Z2qa

@ L2

!

Kpurepun onenkn:

2 Ganna - eciiy 3a]a4a BBINOJHEHA MPaBUiIbHO B 00beMe 70-100%.
1 Gaut - ecnu 3a7a4a BBIMOJIHEHA IPaBUiIbHO B 00beMe 40-70%.

0 Gay1oB - €ciiy 3a/1a4a BBIIOJHEHA MPpaBMIIbHO B mpeaenax 0-40%.



7.2.6. KomnuiekT 3agaHuii 1151 JIaGOPaTOPHO-MPAKTHYECKOIr0 3aHATHS No2

Tema: «IlocTpoeHHe MIOP BHYTPEHHHMX CHJIOBBLIX (PAKTOPOB Ha KOHCOJLHOW pame
JIKCIPECC-MeTOA0M IO XapPAKTEPHBIM CeYeHHSIM

TunoBoi npuMep 3a1aHuA

JUis aHHOM pacyeTHOM CXeMBI paMbl IOCTPOUTH SHIOPHI BHYTPEHHUX CHIIOBBIX (DaKTOPOB,
HCII0JIB3YsA OCHOBHBIC 3aKOHOMECPHOCTU M OIIPEACIIAA 3HAYCHUA BHYTPCHHUX CHUJIOBBIX (baKTOpOB B
XapaKTEPHBIX CEYCHHUSX.
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Kpurepum ouenku:

2 Gama - eciiv 331a4a BBITTOJTHEHA MPaBUWIIEHO B 00beme 70-100%.
1 Gamn - ecnu 3a7a9a BHITTOTHEHA TPaBUIbHO B 00beMe 40-70%.

0 GanoB - ecim 3a7avya BHIMOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

7.2.7. KomniekT 3ajanuii Uil MPaAKTHYECKOro 3aHATUs NeS
Tema: «Pacyer Ha NPOYHOCTD NPHU PACTHKEHHUU-CKATHH»

Tunosoii npumep 3axaHus

CrepkeHb KpYIJIOro IONEPEYHOrO CEYEHMsI HArpykeH OoceBbIMHM cuiamu. I[Ipoussectu
IIPOBEPKY IMPOYHOCTU CTEPKHSA, MOcTpouB 3Mopsl N, ¢. CHOpoeKTUpOBaTh CTEP)KEHb KPYIJIOTO
MIONIEPEYHOI0 CEUYEHHUS] PaBHOI'O COINPOTHUBIIEHUS PACTSDKEHHIO-CKaTHO. CpaBHHUTH IO Pacxomy
MaTepuana 3aJaHHbIi CTepKeHb C PaBHOMPOUHEIM. [Ipunsts: [6]=160 MITa, E=2-10°MI1a.

A2=2A1

s A=154, T Cﬁﬂx—:
v b
i
F.=30xH F.=5kH F=104H
———
A,=0,5%107 M’
105 m

Kpurepun ouenku:

2 GaJuia - ecJid 3ajiaya BhIITOJIHEHA NMPaBUIIbHO B 00beme 70-100%.
1 Gasut - ecnu 3a/1a4a BHINIOJIHEHA PaBUIBHO B 00beme 40-70%.

0 GannoB - ecim 3a7aya BHIOJIHEHA PAaBUIIbHO B ipenenax 0-40%.



7.2.8. KommuiekT 3aganuii VIl MPaAKTHYECKOr0 3aHATUS Ne6

Tema: «Pacyer Ha )KeCTKOCTDH NMPHU PACTSIZKEHHUH-CKATUMN

Tunosoii npumep 3a1aHus

CTep}KCHB Kpyrjoro mnomnepeyHoro CCEUCHHUA Harpy>XC€H OCCBBIMH CHJIAMH.

MPOBEPKY JKECTKOCTH CTEPKHS, TOCTPOUB AMMIOPHI N, d.
[punsats: E =2-10° MITa, [8]1=1,6-102 .

_ Ay=2A, KH
s A=154, - =105
v i
3
F.=30xH F.=15kH F=104H
-
=05 m

Kpurepum ouenku:

2 Gama - eciiv 331a4a BBIMTOJHEHA MPaBWIIEHO B 00beme 70-100%.

1 Gan - ecyu 3a7a4a BBIMOJIHECHA MPaBUiIbHO B 00beMe 40-70%.

0 GanyoB - ecim 3a7avya BHIMOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

7.2.9. KoMIUIeKT 3alaHuii 1J15l IPAKTHYECKOTro 3aHsaTHs Ne7

A=0,5%107 o

[Ipoussectu

Tema: «Onpene.ﬂem/le HEHTPA THKECTU U IVIABHBIX HECHTPAJBbHBIX MOMCHTOB HHEPUHUHU

COCTABHOI'0 CCYCHUSA

Tunosoi npumep 3axaHus

I[J'IH 3aaHHOTO CJIOKHOTO CCYCHUA OINPCACIIUTL II0JIOKCHHUE LCHTPA TKCCTHU U HaWTH
TJIaBHBIC HCHTPAJIIbHBIC MOMCHTHI HHEPIIUN B JOJIAX ITapaMeTpa a.

6a

8a

Ja

4a

Kpurepun onenkn:

2 Gana - eciiy 3a/1a4a BBINIOJIHEHA MPpaBUIbHO B 00beMe 70-100%.

1 GaJ - eciiv 3ajaya BBIOJIHEHA MMPaBUIIBHO B 00beMe 40-70%.

0 GaytoB - ecim 3a7a4ya BHITOJIHEHA IPAaBUWIIBHO B mipenenax 0-40%.

7.2.10. KoMnuieKT 3a1aHuii 1Jis1 JIA0OPATOPHO-MPAKTHYECKOro 3aHsaTus Ne3

Tema: «OnpenereHne MeXaHMYeCKMX XapAKTEPUCTHK MaTepHaja IO pe3yJbTaTam

HCIIBITAHUSA HA PACTHAKCHHUEC»

Tunosoii npumep 3aganus

Onpenenuth MeXaHWYECKHE XapaKTepUCTHKH MaTepuaiga oOpa3la U TMepecTpouTh
MAIIMHHYIO IMarpaMMy B YCJIOBHYIO JAMarpammy JUIsl 3apaHee UCIBITAHHOTO 00pasiia, BHLAAHHOTO
IIPENoAaBaTesieM BMECTE C IPOTOKOJIOM, BKIIOYAKOUMIMM MAIIUHHYIO IUarpaMMmy M pa3Mepsl

oOpa3siia 10 UCTIBITaHUS.



Kpurepun onenkn:

2 Ganna - ecnu paboTa BBINIOJIHEHA MPaBUIbHO B 00beMe 70-100%.
1 Gasn - ecnu paboTa BINOTHEHA paBUIIEHO B 00beme 40-70%.

0 Gay0B - eciiu paboTa BBITOJHEHA MPABUIBHO B mipenenax 0-40%.

7.2.11. KoMIu1eKT 3aJaHuil 1J1sl TPAKTHYECKOTr0 3aHsTusl Ne§
Tema: «PacyeT Ha NPOYHOCTH MPHU NMPSIMOM H3THOE»
TunoBoi npuMep 3a1aHuA

Jlnst maHHO#M Oayikv, M3rOTOBJIEHHOM W3 XPYINKOTO MaTepHajia C JOIYCKaeMBbIMH HaIpsKEHUSMU
[06],=100 MIla, [c]c=150 MIla, onpenenuth W3 YCIOBHS MPOYHOCTH XapaKTEPHBIA paszmep [a]
CIIOKHOTO TIOTIEPEYHOTO CEUEHHMsS, IMPEABAPUTEIBHO PEIIUB BOIPOC O €ro parroOHAIbHOM
TOJIOKEHHH.

6a

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

2 Gauia - ecJiv 3aj1aya BBINOJIHEHA MPaBWIbHO B 00beme 70-100%.
1 Gamt - eciu 3a/1a4a BBITIOJTHEHA MPaBHiIbHO B 00 beme 40-70%.

0 GamtoB - ecu 3a/1a4a BBHITIOJTHEHA MTPaBUIIbHO B mipenenax 0-40%.

7.2.12. KomnuiekT 3aqaHuil 1JIs1 NPAKTHYECKOIo 3aHATHS Ne9
Tema: «Pacder Ha ’KeCTKOCTH NPH NPSAMOM H3rude»
Tunosoii npumep 3axaHus

]_—[BYXOHOI)HaSI Oanka ABYTABPOBOI'0 CCYCHUA, H3TOTOBJICHHAA U3 CTaJId CT3, HarpyxceHa
CHCTEMOM MONECPCUYHBIX CUIT U 1/13r1/16a}01111/1x MOMCHTOB!:

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

* ¢ 1 | A * X
e

M I M

[TpoBecTn MpOBEPKY KECTKOCTH Oanku, eciiu e€ morepeyHoe ceueHue — AaByraBp Nel6 ¢
oceBbIM MoMeHTOM wuHepimu Ix = 873 cv®. Tpuuars: E =2-10° MIla, [8]=0,001-L (rme L —
paccTosiHUE MEX/1y OIOpaMH).

Kpurepun ouenku:

2 GaJuia - eclid 3ajaya BBIITOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gasn - ecnu 3a1a4a BHITIOJTHEHA PaBHIBHO B 00beme 40-70%.

0 GannoB - ecim 3a7aya BHIIOJIHEHA PaBUIIbHO B penenax 0-40%.



7.2.13. KoMI1eKT 3a1aHuil 119 NPaKTHYecKoro 3ansaTus Nel(
Tema: «PacueTr Ha NIPOYHOCTH NMPU COBMECTHOM JA€CTBUY ABYX NPSAMbIX U3TH0O0B)

Tunosoii npumep 3a1aHus

KoHconsHEBIN CTEPIKCHD IPAMOYTOJBHOI'0 CCUCHHUS HAIPY>KCH CHCTEMOH IIOIIEPCUYHBIX CUII U
I/I3I‘I/I6aIOI_]_[I/IX MOMCHTOB, I[CﬁCTByIOH.[PIX B IBYX B3aUMHO INCPIICHAUKYJIIAPHBIX IMIIOCKOCTAX!

4
X LikH
!
—
6kH 5kH
O4m aém gem

3kHM

CooTHoleHre CTOPOH mpssMoyrosibHoro cedeHus h/b = 1,5. CTepikeHb U3rOTOBICH U3 CTAIU
Cr3 ¢ nomyckaembiM HampspkeHueM [o6]| = 160 MIla. Omnpenenuts W3 YCIOBHS MPOYHOCTH
XapaKTepHBI pazmMep D npsMOyTroIbHOrO CeUCHHSI.

Kpurepum ouenku:

2 Gayuia - ecJiv 3aj1aya BBINOJIHEHA NMPaBWILHO B 00beme 70-100%.
1 Gamn - ecnu 3a7a9a BHITTOTHEHA PaBUIbHO B 00beMe 40-70%.

0 GamtoB - ecu 3a/1a4a BBITIOTHEHA MTPaBMIIBHO B mipenenax 0-40%.

7.2.14. KoMm1eKT 3a1aHuii 171 J1a00paTOPHO-NPAKTHYECKOr0 3aHATUs Ned
Tema: «Onpenesnenne nepemMenieHnii Npu NPAIMOM U3rude»

Tunosoii npumep 3axaHus

9KCHepI/IMCHTaJ'H>HO H TCOPECTUUYCCKU OIPEACIINUTL BCIINIYNHBI HpOFI/I6OB " YI'JIOB IIOBOPOTA B
YKa3aHHBIX CCUCHUAX 6am<1/1, CPaBHHUTD MMOJIYYCHHBIC PE3YJIbTAThl U CACIATh BBIBOBI.

2 — unduramap das

urdwamop I =650 onpedenenun yaia
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Ir=300 pen nodsecra
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Kpurepun onenkn:

2 Ganna - ecny paboTa BBINOJIHEHA MPaBUIbHO B 00beMe 70-100%.
1 GaJin - ecyii paboTa BhIMOJIHEHA MPaBUIIbHO B 00beMe 40-70%.

0 GannoB - ecm paboTa BHITOJIHEHA TPaBUIIBHO B Tipeaenax 0-40%.



7.2.15. KomniekT 3a1aHuii 1JI mpakTH4YecKkoro 3anatus Nell

Tema: «Pacyer HA NMPOYHOCTH NPH COBMECTHOM [IeliCTBMHM H3rM0a W pacTSKeHUs -
CHKATUS»

TunoBoi npuMep 3a1aHuA

KOHCONBHBINA CTEPIKEHb NMPSAMOYTOJIBHOTO CEYEHUs] HATPYKEH CUCTEMOMW IONEPEYHBIX CHII U
U3ru0arouX MOMEHTOB, JEHCTBYIOIUX B IBYX B3aUMHO NEPIEHIUKYIISPHBIX INIOCKOCTSX, a TAKXKe
IIPOJIOJIBHOM CHJION:

y

3KkHM

X “LKH

6kH 5kH
Oém 06m 06m

CoOTHOIIICHHE CTOPOH TpsiMoyrosibHOTo ceuenust h/b =1,5. CrepxkeHb U3TOTOBJICH M3 CTAIN
Cr13 ¢ nomyckaembiM HampspbkeHHeM [6] = 160 MIla. Onpenenuth MOJNI0KEHHWE OMACHBIX TOYEK U
HEUTpaabHOW JIMHWMA B OMACHOM CEUYCHHH, a TAKXKC HAWTH W3 YCJIOBUS MPOYHOCTH IO HU3THOY
XapakTepHbIid pasmep b npsmoyrospHOro ceueHus. OnpeaeauTb CMEIIeHHEe HEHTPaTbHOM JTMHUH OT
[EHTPa TSHKECTH CEUCHUS W BBIYMCIIHMTH NEPEHAIPSDKCHUE OT JCHCTBUS TMPOJOJIBHON CHIIBL JlaTh
OILICHKY ITPOYHOCTH.

Kpurepum ouenku:

2 Gayuia - ecJiv 3aj1aya BBINOJIHEHA NMPaBWILHO B 00beme 70-100%.
1 Gast - ecnu 3a/1a4a BHITIOJTHEHA NPaBIIIBHO B 00beme 40-70%.

0 GamtoB - ecu 3a/1a4a BBITIOTHEHA MTPaBMIIBHO B mipenenax 0-40%.

7.2.16. KomnuiekT 3a1aHuii i1 NPaKTHYeCKOro 3ansaTus Nel2

Tema: «Pacuer Ha MNPOYHOCTL H JKECTKOCTHL IIPH KPYYEHHM Baja KpyrJjoro
MOMEePEYHOro CCICHU

Tunosoii npumep 3axaHus

JUis  1aHHOrO KOHCOJILHOTO Bajla ONPEENUTh W3 YCIOBUS INPOYHOCTH BEIHMUUHY
JIONyCKaeMoro jauamerpa cedeHust [d], mpenBapuTenbHO NOCTpouB dmiopel M; u t. s
MOJTyYCHHBIX Pa3MEepOB CEUEHUS ONPENETUTh MAKCHMAIBHBIM aOCONIOTHBIA Yrojl 3aKpy4rnBaHUS
Balla, IOCTPOMB SMIOPY YIJIOB 3akpyunBanus ¢. [Ipunsre: [t] = 100 Mlla, G = 8-10* MI1a.

o M,=20kH M.=10kHM
M b0k < A
4 m=40--
/ /‘ / PAVAVAavavi
/ /
| | (=05 ™

Kpurepun onenkn:

2 Gana - eciii 3a]1a4a BBINIOJIHEHA MPpaBUiIbHO B 00beMe 70-100%.
1 Gat - eciu 3a/1a4a BBITIOJTHEHA MPaBHIIbHO B 00beme 40-70%.

0 GannoB - ecim 3a7aya BHIIOJIHEHA PaBUIIbHO B penenax 0-40%.



7.2.17. KoMI1eKT 3aJaHUil A1 NPaKTHYecKoro 3aHaTus Nel3

Tema: «Pacuer cTaTHYeCKH HEOIPEACIUMMBIX CUCTEM IPHU PACTAKCHUU -CXKATHN

Tunosoii npumep 3a1aHus

JIByxcTyneH4aThlii Opyc ¢ IKECTKO 3allleMJICHHBIMH KOHI[AMH HAarpyXeH CHCTEeMOM
OCeBBIX Harpy3ok. OnpeaenuTh W3 YCIOBHS NMPOYHOCTH BEIMYMHY JOIYCKaeMOW ILIOMIAIH
HOIEPEYHOr0 ceueHusi Opyca [A], ecinm M3BeCTHA BEIMYMHA [OIYCKaEMOIo HAIPSHKCHHS
[6] = 160 MIla, moxyns ynpyroctu E = 2x10° M]a.

A=A A,=2A

q-20% /
e

| =T ™M

Kpurepum ouenku:

2 Gana - eciiv 331a4a BBIMTOJTHEHA MPaBUWIIEHO B 00beme 70-100%.
1 6am - ecnu 3a1a4a BBITIOJHEHA MTPAaBIIIBLHO B 00Beme 40-70%.

0 GanyoB - ecim 3a7aya BHIOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

7.2.18. KomnuiekT 3a1aHuii 1Jis1 JIa0OPATOPHO-NPAKTHYECKOT0 3aHATUS Ne5
Tema: «Onpenenenne nepemMenieHuii Mpu KOCOM U3rude»
Tunosoi npumep 3axaHus

3KCH€pI/IM€HTaJ'IBHO U TCOPECTHYCCKU OINPCACIUTL 3HAUCHHUC W HAIIPABJICHHUE II0JIHOI'O

nepeMenieHus: CBOOOAHOTO KOHIIa KOHCOJIBHOM Oalku mpu kocom usrubde, ecmu F = 10 H, o = 75°,
I =300 am.

PyRGAMEG USMEPUIETsHEI V3ET (Cmolna ¢ uHOUKamopamu)

IBAHEERYUATEHOZO,
AU L=475 1w B

|«

Had 0Ch
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man=400 | UHAURAMOD
1 sepmurxamnnozo

HEPEMEUEHUA

Topusonmatsnas

- 1 umoumamop
X F SOPUTOHMATEHOZO

HEPEMENEHUR
wrana
Vveros

HOSOPOMA

I E; 1 Pasmepsl monepeuynoro
| kY ]

CEUeHHHA
¥
= 1 F nodseckd € VoM Y

h=7 am ‘L X
T b=32 | am

Kpurepun onenkn:

2 Ganna - ecnu paboTa BBINOIHEHA MPaBUILHO B 00beMe 70-100%.
1 Gaun - eciiu paboTa BhIMOJIHEHA IpaBUIbHO B 00beMe 40-70%.

0 GannoB - ecm paboTa BBITONIHEHA TPaBUIIBHO B Tipeaenax 0-40%.



7.2.19. KomnuieKT 3aqaHuil 111 NPAKTHYECKOro 3aHaTusa Nel4

Tema: «Y4er BIMSIHUSI TeMIEPATYpPbl U HETOYHOCTU U3TOTOBJIEHUS] NMPH PACKPBLITHHU

cTaTH4YeCKOi HEOIpPEACJINMOCTH»

TunoBoi npuMep 3a1aHuA

A=A A,=2A

KkH

L =1 M

Onpenenutb, Kak u3MeHUTCS [A], ecnu Opyc JOMONHUTENBHO K BO3JIEHCTBUIO HATPY30K
Oyner HarpeT Ha BenmuuHy At = 40°C u ecnm ydecThb, 4TO OpyC U3TOTOBJICH KOPOYE 33aJaHHOM
wmueel Ha & = 0,01%(01+02). Kodddunuent muneiiHoro pacumpenns o = 1,25x107° 1/°C,
Moyab yrpyroctu E = 2x10° MITa.

Kpurepum ouenku:

2 Gama - eciiv 3a1a4a BBIMTOJHEHA MPaBWIIEHO B 00beme 70-100%.
1 Gamn - ecnu 3a7a9a BHITTOTHEHA TPaBUIBHO B 00beMe 40-70%.

0 GanoB - ecim 3a7a4ya BHITOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

7.2.20. KomnuieKT 3aqaHuil I NPAKTHYECKOro 3aHaTusa NelS
Tema: «Pacuer cTaTnueck HeonpeaeJuMbIX 0AJT0K PH U3rude»

Tunosoi npumep 3axaHus

Jlis naHHOM Oanky pacKpbITh CTATHYECKYIO HEONpPENeIMMOCTh, M0100paTh U3 YCIOBUS

IIPOYHOCTH B KQUECTBE MONEPEUHOro JBYTaBPOBBINA mpoduiib, eciu [6] = 160 Mla.

.s,.r.?'.{a";?-"r M=t v
1 Pryvyvyey
A: oK € A AN
T M T T
— —

Kpurepun onenkn:

2 Ganua - eciiy 3a]1a4a BBINIOJIHEHA MPpaBUiIbHO B 00beMe 70-100%.
1 Gaut - eciu 3a/1a4a BBITIOJTHEHA MPaBHIILHO B 00beme 40-70%.

0 GaioB - ecim 3aj7a4ya BHITOJIHEHA MTPaBUIIBHO B Tipenenax 0-40%.

7.2.21. KoMI1eKT 3a1aHMii 1715 NPaKTHYecKOro 3ausaTus Nel6
Tema: «Pacyer Ha NPOYHOCTH U KECTKOCTh CTATHYECKH HeONpeAeJUMOH paMbI»
TunoBoi npuMep 3a1aHusA

Jis naHHOW pamMHON KOHCTPYKLMH I0A00paTh M3 YCIOBHS IPOYHOCTH B KadyecTBE
MIONIEPEYHOT0 CEUYCHMs JIEMEHTOB JABYTABPOBBIM MPOQUIIb, €CIM KECTKOCTh CEUYEHHUIl Bcex



aneMeHTOB  oaumHakoBa El =const, [o] =160 M/la. Onpenenuts TOPU3OHTAIBHOE
HepeMeIIeHHE y3JI0BBIX TOUEK M HOCTPOUTH MPUMEPHBIN BH]] YIIPYTOH JTMHUH PAMBI.

a=1m F=20kH

20

.

777
Kpurepum ouenku:

2 Gayuia - ecJiv 3aj1aya BBIIOJIHEHA MPaBWILHO B 00beme 70-100%.
1 Gast - ecnu 3a/1a4a BHITIOJTHEHA NPaBIIBHO B 00beme 40-70%.

0 GamtoB - ecu 3a/1a4a BBITIOTHEHA MTPaBMIIbHO B mipenenax 0-40%.

7.2.22. KoMmjieKT 3a1aHuii 1Jis1 JIA0OPATOPHO-NPAKTHYECKOT0 3aHATUS N6

Tema: «OmnpeneseHne MOMeHTa  3alleMJIeHHSl  OJHONPOJIETHOH  CTaTHYeCKH
HeomnpeaeTuMOi 0aaIKn»

TunoBoi npuMep 3a1aHusA

DKCIEpUMEHTATHEHO M TEOPETUYECKU OINPEACIUTh, 3HAYCHHE MOMEHTA 3alleMIICHUS
OJTHOTIPOJIETHOM CTaTHYECKH Heompenenumoit o6anku, ecnmu F1 =15 H, F2 =20 H, 11 = 300 mm,
I2 =700 mm, lo = 600 ymm. CpaBHHUTH pe3yNIbTaThl M CAEIATh BBHIBOIBI.

I'=800 ane
Zi - = WAPHUDHD
nodsumcHEL | In HOOSUNCHAR
npﬂmumaec
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. 4a a F1} F: -
JdonoTHUMETEHBIE ] =
nodsecku 1 i
< > & T =40 aese

I

Kpurepun ouenku:

2 Gauia - eciid paboTa BBINOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gasn - ecnu paboTa BINOTHEHA paBUIIbHO B 00beme 40-70%.

0 GannoB - ecm paboTa BHITOJIHEHA TPaBUIIBHO B Tipeaenax 0-40%.



7.2.23. KoMnieKT 3aqaHuil 111 NPAKTHYECKOro 3aHaTus Nel7
Tema: «OnpenesieHue HANPSIKEHUH ¢ MOMOIIbLIO Kpyra Mopa»
Tunosoii npumep 3a1aHus

B cTepkHE ¢ IUIONIAABI0 HomepedHoro cedenust A = 5-107 2, pactaruBaeMoM CHIO¥
F =50 xH, onpenenuth ¢ MOMOIIBIO Kpyra Mopa HOpMallbHOE U KacaTeIbHOE HAMPSIKSHHUS,
BO3HUKAIOIINE HA TUIOMIAKE, HAKJIOHEHHOH 1moJ1 yriioM 30° K ONepeYHOMY CEUYCHHIO CTEPIKHSL:

[
|
!
;
|
:

I

F‘

Kpurepum ouenku:

2 Gama - eciiv 3a1a4a BBITTOJHEHA MPaBWIIEHO B 00beme 70-100%.
1 Gan - ecyu 3a7a4a BBIMOJIHEHA MPaBUiIbHO B 00beMe 40-70%.

0 GanoB - ecim 3a7a4ya BHIMTOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

7.2.24. KoMIIeKT 3a1aHUil 115 NPAKTHYeCKOro 3aHsaTus Nel§
Tema: «PacyeT Ha MPOYHOCTH MPOCTPAHCTBEHHO JIOMAHOT0 Opycay
Tunosoi npumep 3axaHus

JIns. naHHOW KOHCOJIBHOM pamMbl, M3TOTOBJICHHOW M3 €IMHOrO MPYTKa MPSIMOYTOJIBLHOIO
CEUCHHS M HArpy)XeHHOW TMPOCTPAHCTBEHHOMW CHUCTEMOW cuJ, Toao0paTh U3 YCIOBUS
NPOYHOCTH Pa3Mepbl MPSIMOYrojbHOro cedenus h u b. TIpuHSTH BelMWYMHY OMYyCKaeMOTo
Hanpsokenus [6] = 160 MIla, hib = 2.

KH
M

F=20kH

Kpurepun ouenku:

2 GaJuia - ecid 3ajaya BBIITOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gasn - ecnu 3a1a4a BHITIOJTHEHA PaBHIBHO B 00beme 40-70%.

0 GayIoB - €ciiv 3a/1a4a BBIIOJHEHA MMPaBMIIbHO B mpeaenax 0-40%.



7.2.25. KoMI1eKT 3a1aHUil 119 NPAKTHYecKOro 3aHsaTus Nel9
Tema: «OnpeaesieHne rpy30noAbeMHOCTH CKATOT0 THOKOI0 CTEPKHSD)
Tunosoii npumep 3aJaHus

Jlis 1HeHTpanbHO CXKATOr0 CTEPXKHS C PA3IMYHBIMU YCJIOBUSMH 3aKpEIUICHUS B
IUIOCKOCTSIX XZ W YZ, U3TOTOBJIEHHOIO M3 Marepuaja C JOIYCKAaeMbIM HaNpsyKEHUEM Ha
cxatue 160 Mlla, onpenenuTh BEIMYHUHY JIONMYCKAeMON CHJIBI C IMOMOIIBbI0 KOdhdHIMeHTa
IPOJIOJIEHOTO U3rH0a.

Az AZ
F F
Y
) ﬂ[']E y A Q A )
= A 0 1,00 120 | 045
‘1 20 | 0,9 130 | 0,40
~y X [40 | 092 140 | 0,36
'y <]i 60 | 086 150 | 0,32
= 70 | 0381 160 | 0,29
-~ 80 | 0,75 170 | 0,26
~ X I =1 =188,5¢cm* |20 | 0.69 180 1 023
Y > ””_)y x Ty ' 100 | 0,60 190 | 0,21
AN A=37.7 cm? 110 | 0,52 200 | 0,19

Kpurepum ouenku:

2 Gama - eciiv 3a1a4a BBITTOJHEHA MPaBUWIIEHO B 00beme 70-100%.
1 Ga - eciu 3a7a4a BBIMOJIHECHA MPaBUiIbHO B 00beMe 40-70%.

0 GanoB - ecim 3a7avya BHIMOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

7.2.26. KoMnieKT 3a1aHuii 1Jis1 JIA0OPATOPHO-NPAKTHYECKOT0 3aHATUS Ne7

Tema: «Omnpenenenue mnepeMelieHHM B CTATHYECKH HeONpeaeJHMMOM 3aMKHYTOM
KOHTYpe»

Tunosoi npumep 3axanus

a-=-318uu"¥ npasvili-urduxamop-
20PUIOHMATLHOZ0 NEPEMEULEHIA

qesvlii-uNouURamop =
FOPUIOHMATOHOZ0 g=v, E
HepeMenjerua’ = ™
Il

Ty

Pasmeper-cegenna’|

nepeneiyenuay

-
2y x
T
nodsecrka-c-epysanu L T b=50-1214"
=502

DKCHEPUMEHTATBHO W  TEOPETUYECKU OMNPEACNUTh 3HAYEHHS TOPU3OHTAIIBHOIO U
BEPTUKAIBHOTO TEPEMEUICHU B CTAaTHMYECKU HEOIpeNeIMMOM 3aMKHYTOM KOHType. CpaBHUTH
pe3yabTaThl U CAENATh BHIBOJIBI.



Kpurepun onenkn:

2 Ganna - ecnu paboTa BBINOJIHEHA NPpaBUiIbHO B 00beMe 70-100%.
1 Gasn - ecnu paboTa BINOTHEHA paBUIILHO B 00beme 40-70%.

0 Gay0B - eciiu paboTa BBITOJIHEHA MPABUIBHO B mpenenax 0-40%.

7.2.27. KoMIUIeKT 3aJaHuil 1Jisl MPAKTHYEeCKOro 3aHsitus Ne2(
Tema: «Pacyer c:xkaToil CTOMKH HA YCTONYMBOCTD)
TunoBoii npuMep 3a1aHuA

Crolika, UMEIOIIas MOIMEPEYHOe CEUYCHHE B BHJE ABYX HiBeiepoB Ne 12, HarpyxeHa
0OCeBOM CxkuMmaromieil Harpyskoud F. Marepuan croiiku Ct2 ¢ [o] = 140 MIla. YcnoBus
3aKpeIUICHUS] OJJUHAKOBBI B TIIOCKOCTSIX XOZ U YOZ.

Z
F
HOHEDF‘IHDE CETCHIE
[ altinl
1 f
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— —
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Tpebyercs onpenenuts:
a). Paccrosanme «X» Mekay BETBIMH CTOHMKH, OOECIeYHMBaIOliee pPaBHOYCTOWYHBOCTh
KOHCTPYKLIUU.
b). Benuuuny nomyckaeMoil Harpy3ku, HCIOJIb3Ys KOAPPHUIMESHT MPOJI0IBHOTO H3TH0a.
C). BennunHy KpUTHYECKO# CHIIBI M KO UIMEHT 3armaca yCTOWIUBOCTH.

Kpurepum ouenku:

2 GaJuia - ecJid 3ajaya BhIITOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gasut - ecnu 3a/1a4a BHINIOJIHEHA PaBUIBHO B 00beme 40-70%.

0 GaytoB - ecim 3a7a4ya BHIMTOJIHEHA IPaBUIIBHO B mipenenax 0-40%.

7.2.28. KomnuiekT 3aaHuii 1JI1 NpaKTHYecKOro 3aHaTus Ne21
Tema: «1IpoeKTHPOBOYHBIN PacYeT CKATBHIX CTOEK HA YCTONYMBOCTD)
Tunosoii npumep 3axanus

Croiika niauHoM (=1 M ¢ MapHUPHO ONMEPTHIMU KOHLAMH M MPOMEXYTOUHOH IAapHUPHOMH
ormopoil mocepeanne cxumaercs cwiod F =20 xH. TlomoOpare BenwmuuHy pasmepa a
MOTIEPEYHOT0 CEYEHHUsI CTOMKHU, 00eCIIeUnB ee yCTOMYUBOCTD, €CIIU J0IMYCKaeMOe HaIlpspKeHHe
Ha oxkatue [o]c=160 MIla. Jlns COpoeKTHPOBAaHHOH CTOHKM OIPENCIUTh BEIUYHHY
KPUTUYECKON CUIIBI M KOO (UIMEHT 3amaca yCTOWYHMBOCTH.
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Kpurepum ouenku:

2 Gama - eciiv 331a4a BBITTOJHEHA MPaBUWIIEHO B 00beme 70-100%.
1 Gast - ecnu 3a/1a4a BHITIOJTHEHA NPaBIIBHO B 00beme 40-70%.

0 GanyoB - ecim 3a7avya BHIMOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

7.2.29. KoMIJIeKT 3a1aHu JJ151 MPAKTHYECKOTro 3aHsTHsa Ne22
Tema: «PacueT Ha MIPOYHOCTH NMPHU MOBTOPHO-TIEPEMEHHBIX HATPY3KAX»
TunoBoi npuMep 3a1aHuA

VYyacTOK Bajla € KOHLEHTPATOPOM HANpPSDKEHUM B BHUAE BBITOYKHM I10JIBEPracTCs
COBMECTHOMY JIEHCTBHIO M3TrM0a U KpydeHHs. 3HaueHUe W3TUOAI0Iero MOMEHTa U3MEHSETCS

s muanazone: M =08kHM, M™" =-08kHM, xpyrsmero momenta — M™ =2 kHwm,
u u pyT Kp
M gn =0. 3mauenus reomerpuyeckux pasmepoB Bama: D =55mm, d=50mm, =2 mum,

_D-d
t= ———. Ban wusroroBnen u3 cramu 40XH ¢ MexaHMYECKMMH XapaKTEpUCTHKAMHU:

ox = 1000 MIla, o.=800 Mlla, c-1=400 MIla, t.=390 MIla, t1= 240 MIla. Tpebyercs
onpeAeTuTh KOd((GUIMEHT 3araca M0 BBIHOCIUBOCTH M TI0 TEKYYECTH M CJENIaTh BBIBOJBI O
HauboJsIee BEPOSITHOM MEXaHU3ME pa3pyLICHUS.
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Kpurepun ouenku:

2 GaJuia - ecJid 3ajaya BBIITOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gat - eciu 3a/1a4a BBITIOJTHEHA MPaBHIILHO B 00beme 40-70%.

0 GannoB - ecim 3a7aya BHIOJIHEHA PaBUIIbHO B penenax 0-40%.



7.2.30. KoMnuieKT 3a1aHuii 1/ 1a00paTOPHO-NPAKTHYECKOT0 3aHATUS Ne8
Tema: «OnpenesieHue nepeMenieHnii CBOOOHOr0 KOHIA JIOMAHOT0 Opyca»
Tunosoii npumep 3a1aHus

OKCIIEPUMEHTAIBHO W TEOPETUYECKH ONPEACITUTh TOPU30HTAIBHOE, BEPTHKAIHLHOE
MepeMelieHne W Yroa IMOBOpOTa CBOOOJHOTO KOHIA JiomaHoro Opyca, ecnmu F =10 H,
| = 600 mm. CpaBHUTH pe3yabTAThI U CEIATh BHIBOIBI.
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Kpurepun onenkn:

2 Gama - eciii paboTa BBIMIOJTHEHA MPaBWIIEHO B 00beme 70-100%.
1 Gamn - ecni paboTa BHIMONHEHA IPaBWIIbHO B 00beMe 40-70%.

0 GannoB - ecim paboTa BBIOJIHEHA MTPaBUIIBHO B Tipeaenax 0-40%.

7.2.31. KomnuiekT 3agaHuii 1JIs1 NPAKTHYeCKOro 3aHATHS Ne23
Tema: «Pacyer Ha IPOYHOCTH MOAMOTOPHBIX 0ATOK»
Tunosoii npumep 3axaHus

Ha koHCONMpHOM yd4acTke ABYXOMOPHOW Oalikv, M3roTOBIeHHOW u3 AByTaBpa Nel(,
YCTaHOBJICH 3JekTpojBuratelib Becom F =0,2 kH. Yucino 00OPOTOB 3IIEKTPOJBHTATEIIS
N =600 06/mur. AMIUIUTYTHOE 3HAYECHUE IEHTPOOEKHONH CHJIBI, BO3HHUKAIOIICH MpH
BpaieHuu potopa, Fo = 0,2F.

N F X

=05 M

-
-y B T

[Ipon3BecTn MPOBEPOUHBIN pacdyeT Ha MPOYHOCTH MOJMOTOPHON OaTKu M OMPENETUTh
3HaueHue {, mpu KOTOPOM BO3MOXKHO HAcTyIuieHue pe3oHaHca. CONMpOTHUBIEHHEM CPEIb
npeHedpeus. Jlomyckaemoe HarnpshkeHne o] mpuHATh paBHBIM 160 Mla.



Kpurepun onenkn:

2 Ganna - eciiy 3a/a4a BBINIOJIHEHA MPaBUIbHO B 00beMe 70-100%.
1 Gasnn - ecnu 3a1a4a BHINIOJTHEHA NPaBHIBHO B 00beme 40-70%.

0 GayI0B - €ciid 3a/1a4a BBIIOJHEHA MTPaBUIIbHO B mpeaenax 0-40%.

7.2.32. KoMIUIeKT 3aJaHuil 1Jisl MIPAKTHYECKOro 3aHsaTust Ne24
Tema: «PacyeT Ha NPOYHOCTDH U KECTKOCTH 0AJIKHU MPH MONEPEYHOM yAape»
TunoBoi npuMep 3a1aHuA

Ha 3amannyto 6anky ¢ Beicotsl H = 0,5 cB0O0AHO MagaeT aOCOTIOTHO JKECTKOE TeIO
maccoif m. IlomepeuHoe cedeHue OalKM COCTABHOE — COCTOMT H3 YETHIPEX CTabHBIX
paBHOOOKHX yroiakoB Nel(Q, cBapeHHBIX MeXAy co00i. OnpenenuTh T0MyCTUMYIO BETHYUHY
Macchl Majarouiero Teixa [M], mpu KoTopoil Oyaer oOecredeHa MPOYHOCTh OAJIKU, €CIH
[6] =160 MIla, E=2-10° MIla. TlpoBepuTh BHIIONHEHHME YCIOBHS >KECTKOCTH, MPHHSB
[6] = 3 mm. Maccoii 6anku npeHeOpeysb.

: | i
e g

M ™ | ™ |05m

Kpurepum ouenku:

2 Gama - eciiv 3a1a4a BBIMTOJHEHA MPaBWIIEHO B 00beme 70-100%.
1 Gamn - ecnu 3a7a4a BHINTOJIHEHA PaBUIBHO B 00beMe 40-70%.

0 GanoB - ecim 3a7a4ya BHIMIOJIHEHA IPaBUIIbHO B ipenenax 0-40%.



Tembl NMCbMEHHBIX Pa00OT

Ne Tembl
/1
PI'P Nel. Ioctpoenue 31mop BHYTPEHHHX CHIIOBBIX (DaKTOPOB

1.1. ITocTpoeHue 3M0p BHYTPEHHUX CHIIOBBIX (DAaKTOPOB MPH pacTSKEHUHM-CXKATUU CTEPKHEH

1.2. [TocTpoeHue >m0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH KPYYECHUH BAIOB

1.3. ITocTpoeHue 3mop BHYTPEHHUX CHIIOBBIX (DAaKTOPOB IPHU U3rnoe 6ok

1.4. [TocTpoeHne >M0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB MpH M3rude pam

PI'P Ne2. Pacuer Ha IPOYHOCTb U KECTKOCTD IIPU PACTSKEHUU-CKATUN
2.1. \ PacueT Ha IpPOYHOCTB U JKECTKOCTh CTYIIEHYaToro opyca
PI'P Ne3. PacueT Ha MpOYHOCTH M KECTKOCTH MPH U3rHOe
3.1. OnpeneneHne reOMETPUYECKUX XaPAKTEPUCTUK CI0KHOIO CEYECHHUS
3.2. Pacuer Ha mpOYHOCTH M )KECTKOCTH OAJIOK MPH TJIOCKOM MOMEPEYHOM U3THOE
PI'P Ne4. Pacuet cTaTudecKy HEONPEIECIUMBIX CUCTEM METOJ0M CHUJI
4.1. ‘ Pacyer Ha IPOYHOCTH U JKECTKOCTh CTATUYECKH HEONPEIEIUMBIX pam
PI'P NeS. PacueT Ha mpOYHOCTh KOHCTPYKIIUH, PA0OTAIOMIEH B YCIOBHUSIX CI0KHOTO
COIIPOTHUBIJICHUS
5.1 Pacyer Ha NpPOYHOCTH CTATMYECKH OMNPEACIMMON MPOCTPAHCTBEHHOM CTEPKHEBOM
KOHCTPYKLUU B YCIOBHSIX CI0KHOT'O CONPOTHBIICHHUS
PI'P Ne6. Pacuersl Ha yCTOHYMBOCTD, BBIHOCIMBOCTD U MPOYHOCTH B YCIIOBUSAX
JUHAMHAYECKOr0 BO3ACUCTBUS Harpy3KU

6.1. Pacuer Ha yCTOMYMBOCTB CKATBIX CTOEK
6.2. Pacuet ¢parmenTa Baja 1noj Ae¥CTBUEM TOBTOPHO-NIEPEMEHHOT0 M3ruba U Kpy4eHus




7.2.33. Kommiekr 3agau ajaa PI'P Nel

Homep Bapmanta mns Bcex PI'P mpencraBnser coOoi Tpex3Ha4HOE YHCIIO, KOTOpPOE
Ha3zHayaeTcs npenojaBaTeneM. Kaxnas mudpa uMeeT BapuaTUBHOCTD, paBHYIO 10, U ompesenser
YKa3aHHYIO TPYIITY JaHHbIX.

3amaua 1.1.

Tema: «IlocTpoeHue 3M10p BHYTPEHHUX CHJIOBBIX (PAKTOPOB NPH PACTAKEHUM-CKATUN
CTepP:KHen»

TunoBoi npuMmep 3aga4u

JlJis CTyIeHYaToro CTepKHs, pabOTAroIIero B YCIOBHUSX PACTSKCHHS-CIKATHUS, TTOCTPOUTH
SMIOPY BHYTpPEHHEH nmpoaonbHoi cuiibl N.
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I'ne: F1=20xH, F2=10xH, F3=30xH, q=20xH/m, 11=0,8m, 12=1,5m, 13=1,2m, a1=0,5m, a>=1,4m,
a3=0,7m.

3amaua 1.2.
Tema: «IlocTpoeHue 310p BHYTPEHHUX CHJIOBBIX (JAKTOPOB NIPH KPYYEHUH BAJTOB)
Tunosoii npumep 3axauu

Jiga Bama, 3aKJIIOYEHHOIO B TMOAIIMIHUKA M pPAa0OTAIOIIEr0 B YCIOBUSAX Kpy4Y€HUS,
MOCTPOUTH JMIOPY BHYTPEHHETO KPYTSLIEro MoMeHTa M;, mpeaBapuTeNbHO BBIYMCIMB 3HAUEHUE
MoMeHTa Mo U3 yCIIOBHsI paBHOBECHS.
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[Mpunste: M1=1,6xHm, M1=2xHm, M1=2xHm, m=8xHmlm, a1=0,5m, a2=0,3m, a3=0,2m.

Kpurepun ouenku:

2 Gasuta — eciiv 3a7a4M BBIIIOJIHEHBI paBHIIbHO B 00beMe 70-100%.
1 Gayut — ecnu 33729 BBHITIOTHEHBI MPaBIIILHO B 00beMe 40-70%.

0 GanoB — ecnu 3a/1a4M BHITIOJIHEHBI TPaBUILHO MeHee ueM Ha 40%.



3agauya 1.3.
Tema: «IlocTpoeHne 3MOP BHYTPEHHUX CHJIOBBIX (JAKTOPOB NPH U3rnude 6aJI0K»
Tunosoii npumep 3axauu

JUnst [BYX CTaTHYECKH OIPEICIMMBIX OajoK, pabOTaloMIUX B YCIOBHSX IUIOCKOIO HM3ruda:
cxema Nel — Ganka ¢ KeCTKHUM 3amiemiieHueM, cxema Ne2 — Ganka Ha JABYX ONOpax, MOCTPOHTH
SMIOPBI BHYTPEHHHUX CHJIOBBIX (DakTOpoB. [yl ABYXOHOPHON OajKH MPEIBAPUTEIBHO BBHIYUCIIHTH
pEeaKIHu o11op.
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[Mpunsrte: F=30xH, M=40xHm, q=20xHIm, a1=0,5m, a2=0,4m, a3=0,6:m, a4=0,5m, as=0,6m.
Kpurepun oneHku:

4 Gayuta — eciv 3a/IaHre BBIMMOJHEHO NPaBIWILHO B 00beMe 80-100%.
3 6asuta — ecnu 3a/1aHUE BBITIOJIHEHO NMPaBUIBLHO B 00beMe 60-80%.

2 Gayuta — ecJId 3aJlaHue BBIITOJIHEHO MPaBHWILHO B 00beMe 40-60%.

0 6anoB — ecy 3aJJaHNE BBITOJIHEHO NPAaBUIBHO MeHee YyeM Ha 40%.

3agaua 1.4.
Tema: «IlocTpoeHue 3MIOP BHYTPEHHHUX CHJIOBBIX (pAKTOPOB NpHu u3rnde pam»
Tunosoii npumep 3axauu

Jlist ABYX cTaTHUYECKH OIpPEeTUMBIX paM, paboTaloMX B YCIOBUAX MJIOCKOTO M3rnda: cxema
Nel — pama c xecTkuM 3amemienueM, cxema Ne2 — pama Ha ABYX HIApPHUPHBIX OMOpPax, IOCTPOUTH
SMIOPHl BHYTPEHHUX CHUJIOBBIX (hakTopoB. [y ABYXOMOPHOH pambl NpeBapUTENbHO BBIUYUCIUTH
peaxIuu orop.
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[Mpunste: F=30xH, M=40xHMm, q=20xHIm, a1=1,5m, a2=2m, a3=0,6m, 1=0,5m.



Kputepun onenkmn:
4 Ganna — eciu 3aJjaHue BBITIOJIHEHO TPpaBuiIbHO B 00beme 80-100%.
3 6aruta — ecnu 33/1aHUE BBITIOJIHEHO NMPaBHILHO B 00beMe 60-80%.
2 Oata — eciu 3aJjaHuE BBITIOJHEHO PaBUIbHO B 00beme 40-60%.
0 GayToB — eciiv 3aJjaHUE BBIIIOJIHEHO MPaBUIBHO MeHee YyeM Ha 40%.

7.2.34. Kommiaekr 3aga4d ajas PI'P Ne2
Tema: «Pacyer Ha IPOYHOCTH H )KECTKOCTh CTYNIEHYATOr0 Opyca»
Tunosoii npumep 3axauu

CryneHYaTelii CTabHOW Opyc KpYIJIOTO TMOMEPEYHOI0 CEUCHHsS] HAarpyXeH CHIIaMH,
HaIpaBJIEHHBIMU BJ10JIb €ro ocu (cxema — PI'P Nel, 3anaua 1.1).

[IpuHSB Ha MCXOJHON CXEME COOTHOIICHHUE IUIONIAJCH KPYIJIBIX MOMEPEYHBIX CEYCHUH I10
MPOHYMEPOBAHHBIM ydacTkaM Opyca: A1=A, A>=A/2, A3=A/3, mogo0Oparh U3 yCIOBUS MPOIHOCTH
[A] — nmomyckaemyro IUIOINIA[ b [OMEPEYHOrO CeueHHs. IIpOBEPUTH BBIMIOIHEHHE YCIOBHS
xecTKocTH. CIpOeKTHpoBaTh OpyC pPaBHOTO CONPOTUBIICHHS W TPOBECTH OOOCHOBAaHHE €ro
9KOHOMHUYHOCTH.
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[Mpunste: F1=20xH, F2=10xH, F3=30xH, q=20xH/m, 11=0,8m, 1o=1,5m, 13=1,2m, a1=0,5m,
a2=1,4m, az=0,7u. Marepuan Cranb 40, 6:=340MIla, nt=1,8.

Kpurtepuu ouenku:

4 Gayna — ecnu paboTa BBINOJHEHA MPaBUIBHO B 00beme 80-100%.
3 Gaya — eciii paboTa BRITIOJTHEHA MPaBUIIHLHO B 00BemMe 60-80%.

2 6asuta — ecnu paboTa BBINOIHEHA MpaBWibHO B 00beMe 40-60%.

0 GamtoB — eciu paboTa BBINMOJIHEHA TPaBUILHO MeHee ueM Ha 40%.

7.2.35. Kommekt 3aga4 ajast PI'P Ne3

3agauva 3.1.

Tema: «Onpenenenne reoMeTpUYECKUX XaPAKTEPUCTHK CI0KHOTO CeYEeHH»
Tunosoii npumep 3axa4u

Ceuenne cnoxxHOM (GOpMBI SIBISETCS MOMNEPEYHBIM CEUYEHHEM HEKOTOpOM HarpyXKeHHOMN
KOHCTpyKuuu. Jlisg pacyera B JAJbHEHIIEM 3TOM KOHCTPYKLUHHM Ha IPOYHOCTb U KECTKOCTb
HEOOXOUMO ONpPENEeNIUTh TOJ0XKEHHE TJaBHBIX IIEHTPAIbHBIX OCEH U 3HA4YeHHs TJIaBHBIX
LEHTPAJIbHBIX MOMEHTOB UHEPLIUU CJIOKHOT'O CEUCHHS.
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IMpunste: k1=0,9, k3=0,3.

Kpurepun onenkn:

2 Oayuta — ecnM 3aja4a BBINOJIHEHA IPaBUIbHO B 00beme 70-100%.
1 Gamn — ecnu 3a7avya BBITIOJHEHA PaBWIIBHO B 00beme 40-70%.

0 6amioB — eciM 3a7a4a BBINTOJTHEHA MPaBHWIIBHO MeHee YyeM Ha 40%.

3amaua 3.2.
Tema: «Pacyer Ha IPOYHOCTH H JKECTKOCTh 0AJIOK IPH IIJIOCKOM NONEPEYHOM HU3rude»
Tunosoii npumep 3axauu

ILlnan pemenust

1. BerueptuTh B Macmrabe 6ajky Ha ABYX OIOpax ¢ MOCTPOSHHBIMU dmopamu Qy 1 My (B3sITh
u3 PI'P Nel, 3amaua 1.3, cxema Ne2).

2. Jlns Oanku, HM3rOTOBJICHHOM W3 IJTACTUYHOTO MaTepuaia, Moa00paTh W3 YCIOBUS
IPOYHOCTH JABYTaBpoBoe, mpsmoyronsHoe (h/b = 2) u kpyrnoe ceyenus, npunss [c] = 160 MIla.
JlaTh 3aKiIr04eHHe O palMOHaIbHOCTU (POPMBI CEYEHHMS 110 PacX0oly MaTepHara.

3. Jlnsa Ganku, U3roTOBICHHOHN M3 XPYNKOTO MaTepualia, ONpeAeIuTh U3 YCIOBHs MPOUYHOCTH
XapakTepHBIM pa3Mep [a] CI0XHOTO TOMEepeyHOro ceueHus (U3 3amauu 3.1), mpeaBapuTenbHO
pELIUB BOIIPOC O €ro pallMOHAIBbHOM NON0KeHUH. [IpuHATh 65y=150MI1a, 65,=640MIla, n;=2.

4. OmnpenenuB NepeMEUICHHUs] HE3aKPEIUIEHHbIX TPAaHUYHBIX CEYeHHUH, U300pa3uTh
NpUOJIMKEHHBIH BUJT OCH M30THYTOM OalKH M MPOBECTH MPOBEPKY KECTKOCTU OAJIKM JIBYTaBPOBOTO
ceuenus, npunsB [ O ] = (0,0005...0,001)-1 (rme | — paccrosiaue mexnay omopamu). [TpuHSATH
E =2-10° MIla.

Kpurepun onenkn:

4 Gayuta — eciv 3aJ1a4ya BBIITOJIHEHA IPAaBIWIILHO B 00beMe 80-100%.
3 6asuta — ecny 3a/1a4a BHINOJIHEHA MpaBMIIbHO B 00beMe 60-80%.

2 Gayuta — eCJIM 3aJ1ava BBITIOJIHEHA MPaBHIILHO B 00beMe 40-60%.

0 GamoB — ecnu 3a7a4a BBITIOJHEHA MPaBUIHLHO MeHee ueM Ha 40%.

7.2.36. Kommiaext 3amau ajas PI'P Ne4
TeMa: «Pacqu Ha IIpO‘lHOCTl) N JKECTKOCTb CTATUYECCKHU HCOHpe[[eJII/IMI)IX paM»
Tunosoii npumep 3axa4u

Ha cratnuecku ompenenumoit pame (PI'P Nel, 3zamaga 1.3, cxema Nel) ycranoBumu
JIOTIOJIHUTEIbHBIE OMOPHI (BCE OCTaJIbHbIE UCXOJIHbBIE JAHHBIE — MpEeXHUe). Marepuan cTepKHs
— Cr. 3: [6]=160 MIIa, E=2-10° MIla. JKecTKOCTh ceueHMif BceX y4acTKOB PaMbl TOCTOSHHA:
El,=const.



JUis moNmyyeHHOH TakuM 0oO0pa3oM CTaTWYeCKH HEONpelenuMoi paMbl HOJ00paTh
palMOHaIbHOE IONEPEYHOE CEYEHHE U3 YCIOBHS IPOYHOCTH M NPOBEPUTH KOHCTPYKLHIO Ha
JKECTKOCTb.
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IMpunste: F =30 kH, M = 40 kHm, q = 20 kHIm, a1 =1,5m, a2 =2 m,a3= 0,6 m, 1 =0,5 m.

Kpurepun onenkn:

5 6auioB — eciii paboTa BBITOJIHEHA MPaBMIIBHO B 00beme 80-100%.
3-4 6amta — eciu paboTa BBIOJIHEHA TPABIIIEHO B 00beMe 50-80%.
2 Gajuta — eciii paboTa BBITIOTHEHA MPaBHIIBHO B 00beMe 40-50%.

0 GayutoB — ecyii paboTa BBITIOJHEHA MPAaBUILHO MeHee uyeM Ha 40%.

7.2.37. Komiuiekt 3aga4d aias PI'P Ne5
Tema: «PacyeT Ha IPOYHOCTH NMPH CJI0KHOM COMPOTUBJIECHUM

Tunosoii npumep 3axauu

KonconpHas pama HarpykeHa MpOCTPAHCTBEHHOM crucTeMo# BHemHux cui: Fi1=4,5xH,
F2=3,5kH, F3=1,5xH, q=2xH/m. []nuHa s5eMeHTOB paMbl oJjiHakoBa U paBHa 1=0,5M. Marepuan
pambl — ctans Ct3 ¢ gomyckaembeiM HampspkeHneM [6] = 160 MIla. TpeGyercst momobpath st
paMbl M3 YCJIOBHSI POYHOCTU TUAMETP KPYIJIOrO IMOMEPEeYHOro cedeHus 0, a Takke pa3Mepsl
npsiMmoyrosiibHoro cedenust b u h, ecnu h/b=1,5. CpaBHuTh N0OJ00paHHBIC CEUEHHS C TOYKH
3peHHs] METAJTIOEMKOCTH.

[Tpu HaM4KMK B ONTACHOM TOYKE HOPMAIBHBIX M KacaTeIbHBIX HANPSHKEHUH MCIIOJIb30BaTh
Il Teoputo mpeenbHOro COCTOSHUS.

Kpurepun ouenku:

5 6am10B — ecnu paboTa BbINOJIIHEHA MPpaBHILHO B 00beMe 80-100%.
3-4 6auta — eci paboTa BBITOJIHEHA TPABIIIBHO B 00beMe 50-80%.
2 Gauta — ecyin paboTa BBIIIOJIHEHA PaBWIbHO B 00beme 40-50%.

0 GamnoB — eciiu paboTa BBINIOJIHEHA MPAaBUILHO MeHee ueM Ha 40%.



7.2.38. Kommuiekt 3aaau njas PI'P Ne6

3agaua 6.1.

Tema: «Pacyer cKaTbIX CTepKHEH HA YCTOHYMBOCTH)
TunoBoi npuMmep 3aga4u

[TonepeuHoe ceueHHE LEHTPAIBHO CXKATOM KOJIOHHBI COCTABJIIEHO W3 CTaJbHBIX IPOKATHBIX
npodusneii, CoOeIMHEHHbIX B CIUIONIHOE CEYEHHWE MPH IMOMOIIM JAMArOHAJIBLHOW PEIIeTKU W3
CTAJIbHBIX IUIAHOK. OnpenenuTh: JO0NYCKAEMYIO Harpy3Ky W3 YCIOBUS YCTOWYMBOCTH,
KPUTHYECKYIO HArpy3ky M Kod(dduIMeHT 3amaca yCTOMYMBOCTH — JUIsl KOJIOHHBI 3a/IaHHOM
(GopMBI MOTIEPEYHOr0 CEYEHHUs, a TaKXkKe JUIsI KOJOHHBI KOJbIEBOro cedenus. Oba ceyeHHs

HMCIOT OJMHAKOBYIO IUIOIIAAb, AJIA KOJIbIa U3BECTHO COOTHOMICHUC NTUAMCTPOB: ¢ = % :0,9.

(Bamwa X
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[Mpunsts: | = 8,5 M, yronaok HepaBuobokuit Nel1/7, marepuan C12, [6] = 140 MI1a,
}\.0 = 60, }ane() = 105, a = 245 MHa, b = 0,67 MHa.

Kpurtepuu ouenku:

3 6asuta — ecnu 3a/1a4a BHINIOJIHEHA MpaBMWiIbHO B 00beme 80-100%.
2 Gayuta — ecJid 3aJ1ava BBITIOJIHEHA MPaBUIILHO B 00beMe 60-80%.

1 Ganna — ecnu 3a1a4a BBIIOJIHEHA MPaBUIIbHO B 00Bbeme 40-60%.

0 GanyoB — ecyu 3aJa4a BHIIIOJHEHA NPAaBUILHO MeHee ueM Ha 40%.

3agaya 6.2.
Tema: «Pacyer Ha NPOYHOCTH NPHU MOBTOPHO-MIEPEMEHHBIX HAIPY3KAX)»
Tunosoii npumep 3axauu

Ban penmyktopa, mnpenacTaBisromMii  cOOOW  CTEPKEHb KPYIJIOTO CEYEHUS C
KOHIIEHTPATOPOM HAMpSOHKEHHUH, TMOJBEpracTcsl ACUCTBHIO W3THOAIONMIEr0 W KPYTSIIEro
MOMEHTOB, U3MEHSIFOIITUXCSI IO CHHYCOMIAJTbHOMY 3aKOHY.

Onpenenuth k03 HUIIMEHT 3amaca MPOYHOCTH Bajla MO BEIHOCIUBOCTH M TEKYYECTH.
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IIpuHATH: y4acTOK Bajla UMEET KOHLEHTPATOP HANPSIKEHHsS B BUJAE TAJITEIU PaguyCoM
r =5 mm, auamerp oanoi wactu D =75 mm, a apyroit d = 60 mm. M3meHenne u3rubaromniero

max min
MOMEHTa HaXoauTcsl B auanasone: M 4 =0,6xHM, Mu = —0,6xHw™, kpyTsiero MoMeHnra —
l\/ll:”pax =3kHmM, Ml':;'n =1,5«Hm. Ban wusroroBieH u3 cranm45 ¢ MeXaHMYECKUMHU

XapaKTePUCTUKAMH: oz = 600 MIla, o= 360 Mlla, o.1=300 Mlla, .= 230 Mlla,
1.1 = 180 Mlla, — n umeeT mIMOBaHHYIO TOBEPXHOCTb.

Kpurepun onenkn:

3 Gajuta — eciiv 3a/1a4a BBITIOJIHEHA MPaBMIIBHO B 00beMe 80-100%.
2 Gasuta — eciy 3a7a4ya BBITIOJIHEHA MPaBWIIbHO B 00beme 60-80%.

1 Gayuta — ecim 3a/1a4a BBITTOJTHEHA MPaBMIIBHO B 00beMe 40-60%.

0 GayToB — eciiv 3aJja4a BBITIOJNHEHA MPAaBUIHLHO MeHee ueM Ha 40%.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Ne
/i Bomnpocsl k 3auery
1 | Lenu 1 3a1a4u CONTPOTHBIICHUS] MaTEPUAIOB
2 | OcHOBHbIE TOMYIICHHS U IPUHIIMITBI COMPOTUBJICHHS] MATEPHAJIOB
3 | BHeniHue u BHYTpEHHHE CHIIBI
4 | PacueTHble CXeMbl
5 | Monenu npo4yHOCTHON HaJIe)KHOCTH
6 | OcHOBHBIEC BUJIBI PACUETOB B CONPOTUBICHUH MAaTEPUAIOB
7 | Meron ceyeHuit
8 | Knmaccudukanus npocTeHmmx BUIOB HATPYKESHHUS
9 | Pactsmkenue-cxkarue. [loctpoenue smop BCO
10 | [Ipumepbl MOCTPOSHUS MOPHI MPOAOTBHOMN Crutbl N
11 | Onpenenenue HaNpsHKEHUH P PACTSHKEHUHU-CKATHH
12 | dedopmarmu nipu pactspkeHuu-cxarun. Kosagpumnment Ilyaccona
13 | 3akon ['yka npu pacTsHKeHUU-COKATHH
14 | UcnpiTanue Ha pacTsDKeHHE. XapaKTepPUCTUKH MPOYHOCTH M IUIACTUYHOCTH. SIBieHue
HaKJIena
15 | Ucnpitanue Ha cxxatue. OCOOEHHOCTH MCTIBITAHUS Ha C)KATHE
16 | IlmacTuunble W Xpynkue MaTepuanbl. OCOOCHHOCTH WX TOBEICHUS IPH PACTSHKCHHH WU
CKaTUH
17 | PacueT Ha MpOYHOCTH NPU PACTSKEHUU-CHKATUN
18 | Buabl pacueToB Ha MPOYHOCTH
19 | IloHsATHE PaBHOIIPOYHOI'O CTEPHKHS
20 | Pacuer Ha )KECTKOCTh MPH PaCTHKCHUH-CxKATHH. [locTpoeHNEe SMIOPHI TIepEMEIICHU.
21 | 'eomeTpuueckue XapaKTEPUCTHKH MJIOCKUX CEYCHUH, X ONpeeIeHHUS.
22 | T'maBHBIC OCH W TJIAaBHBIC MOMEHTHI HHEPITUU
23 | ®opmynbl AN OMpeAeNeHUsl TIABHBIX IEHTPaJbHBIX MOMEHTOB HWHEPIUU MPOCTEHIINX
CEUEHHI: MPSIMOYTOJIbHHKA, TPEYTOJIbHHUKA, KPYTa, KOJIbIA
24 | TeopemMa 0 CYMMHUPOBaHMH MOMEHTOB HHEPIINH
25 | Teopema o npeoOpa30BaHUU MOMEHTOB MHEPLUH NPH NMapajuIeIbHOM NEpeHoce oceit
26 | Teopema o mpeoOpa30BaHUU MOMEHTOB HHEPIIUH TIPH TIOBOPOTE OCEH
27 | OnpeneneHue NOJOXKEHUS IIEHTPA TSKECTH CIOKHON (PUTYpHI
28 | YncThIil CIIBUT U €T0 0COOCHHOCTH
29 | 3akon I'yka mpu 4MCTOM CIBHUIre
30 | Kpydenne crepkHeit Kpyriioro nomnepednoro cedenus. [loctpoenue smop BCO.
31 | IIpumepsl MOCTPOEHUS MIOPHI KPYTAIUX MOMEHTOB M,
32 | OnpeneneHue KacaTeIbHBIX HAIPSHKEHUN MPU KPYUYEHUH
33 | IonstpHBI MOMEHT CONPOTHUBIICHHS
34 | YcioBue NpoYHOCTH NPU KPYUEHUH
35 | Iepememenus npu kpydeHun. [locTpoeHne SMMIOPHI YTIIOB 3aKPYIHBaAHUS
36 | YcioBue JKECTKOCTH TMpPH KPYYEHHH: B aOCOMIOTHBIX M B OTHOCHTEIBHBIX Yriax
3aKpyYHBAHHS
37 | Pacuer Ha cpe3 u cmsTHE
38 | IInockuit u3ru6. I[locrpoenne smop BCD
39 | [Ipumepsl MOCTPOSHUS AIIOPHI TOepeyHON Critbl Qy
40 | IlpumMepsl TOCTPOCHHUS SMIOPBI U3TUOAOIINX MOMEHTOB My




Bonpocsl k 3auery

n/n

41 | HopmasbHbIC HaNPsDKEHUS MIPH YUCTOM HM3THOE

42 | OceBoii MOMEHT CONPOTHUBIICHUS

43 | KacaTenpHble HaNpsKeHUsI IPU MPSMOM 1nioniepedyHoM u3rude. @opmyna JXKypaBckoro

44 | Pacyer Ha MPOYHOCTH MPH TJIOCKOM U3rHOe

45 | MuddepennmaibHOe ypaBHEHUE YIIPYTO# JIMHUH OaIKH

46 | UaterpupoBanue nuddepeHITMaTbHOr0 YpaBHEHUS YIPYTrol JIMHUA

47 | Onpenenenue nepeMenieHuii npu u3rude merogom Mopa

48 | Yucnennsle nmpwioxeHus narerpaia Mopa. ®opmymna Cumiicona

49 | Cnoco6 Bepemarnna npu onpeaesieHuy nepeMenieHHi

50 | YcioBue )XeCTKOCTH MPU U3THOe

51 CraThuecku OIpeaeluMble M CTaTHYECKH HEOIpeaeIMMble CHCTEMBl. MeTon CHIL
JledopmanmonHas mpoBepka.

52 | Pacuer Ha MPOYHOCTH U )KECTKOCTh CTATUYECKU HEONPEACTUMBIX CHCTEM.

53 [ToHsATHE HANPSHKEHHOTO COCTOSIHUS B TOYKE M €r0 BUABI. | JIaBHBIC MJIOMIAJKU U TJIABHBIC
HANPSDKEHUS.

54 [Tnockoe HampspkeHHoe coctosiHue. [Ipsimas u oOpaTHas 3ajauu MJIOCKOTO HAIPSKEHHOTO
cocrosiHus. Kpyr Mopa.

55 | O6bpemHOe HanpspkeHHOoe cocTosinue. O0600meHHbIH 3akoH ['yka. O0bpéMHas nedopmanus.

56 Teopuu mpeaenbHOr0 COCTOSIHUS: Ha3BaHUs, KPUTEPUU PABHOIPOYHOCTH, PEKOMEHIAINH K
IPUMEHEHHIO.

57 | OOumwii cnyyait Harpy»eHusi. PacueT Ha MpoYHOCTH U 0OIIEM ClTydae HarpyKeHusl.

58 YCToﬁqHBochI, CKaThIX cTepkHe. 3amaua Oiinepa. ®Popmyna Diiepa oInpeaeacHus
KPUTHYECKON CHUIIBL.

59 BausiHue coco6a 3akperuieHus: CTep)kKHs Ha BETMUYMHY KpuTH4YecKol cuibl. Koaddunuenrt
NPUBEICHUS JJTUHBIL.

60 | ITpenensl npuMeHUMOCTH hopMyIibl Ditnepa. ' MOKOCTh CTEepIKHS.

61 Q'ynnpnqecmﬂ dopmyna SICHHCKOTO ONpeneNeHus KPUTHIECKOTO HampspkeHus. [Ipemerns
e€ MPUMEHUMOCTH.

62 | Imarpamma 3aBHCHMOCTH KPUTHYECKOTO HAMPSDKEHHSI OT THOKOCTH CTEPIKHSI.

63 [TpakTudeckuil pacyer cKaTbIX CTep>kKHEH Ha ycToWuuBocThb. Koadduiment npononsHOro
n3ru6a. Buael pacuera Ha yCTOMYMBOCTB.

64 Ycranocts u BBIHOCIMBOCTb MaTepuana. XapakTepUCTUKU LUKJIOB HampsbKeHUH. Bujel
IIUKJIOB HANPSDKEHUH.

65 | Kpussle yctanoctu. [Ipesien BEBIHOCIMBOCTH MaTepHaa.

66 Juarpamma mnpenenbHbIX aMIUIMTYA. CXeMaTH3MpOBaHHBIE JAUMArpamMMbl TpeAeTbHBIX
AMILTUTY/I.

67 KOHCTpYKTUBHO-TEXHONOTHUECKUE (DAKTOPBI, BIMSIOIIME HAa YCTAJOCTHYIO MPOYHOCTD
matepuana. KoadduuuenT 3anaca npu HUKINYECKOM HATPYKEHHH.

68 CBo0OoHbIE U BBIHYXJIEHHBIE KOJeOaHHsI CUCTEM C OJHOW CTENEeHbIO CBOOOJBI. YUeT CHil
COITPOTHUBIICHUS CPEJIBI.

69 Pacuer Ha IPOYHOCTH U KECTKOCTH NMPH BBIHYKIACHHBIX KosebaHusax cucrteM. IlogaramBocth
cucreMbl. Koo dunmeHT tTnHaMiUIHOCTH.

70 | OcobeHHOCTH yaapHOro JecTBUs Harpy3ku. Busel ynapa.

7 OO6muii cinyyait yZiapHoro BO3eiicTBUS Harpy3ku. Koadduuuent nuHamMuyHocTH B 0011eM
cllyyae yAapHOTO BO3/IEHCTBHSL.

72 | Yactasle cinydau yaapa. KoahduimeHTsl TMHAMUYHOCTH U1l YaCTHBIX CIIyYaeB yaapa.

73 | Pacuer Ha MPOYHOCTH M JKECTKOCTh MPH yiape.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

®dopma npoBeeHH s

Cemectp NPOMEKYTOYHOM Kpurtepuu u HOpMbI OLleHKH
aTTecTaluM
Ecau uToroselii pedTUHT
3ayer «3aYTEHO»
cocrasisieT 40 u 6onee OanioB
3 (0 HAKONUTETHLHOMY

pEUTHHTY)

«HE 3a4TCHO»

Ecau utoroselii pedTUHT
cocrasirteT MeHee 40 0aioB




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

Ne nocooue, y4eoHO- Hay-ion
ABTOPBI, COCTABUTEH 3arsiaBue (3aroJjioBoK) T'ox m3panus ounodaunorexe /
n/n MeToaH4YecKoe nocooue,
OPAKTHKYM, 1p.) HaumeHoBaHue
P ’ 9BC
1 | II. A.I[laBnoB [u ap.] ; mox | ConmpoTUBIEHHE MAaTEPUATIOB [ DJIECKTPOHHBIN YuebHuk 2019 OBC «Jlanb»
pen. b. E. MensHuKOBa pecypc]
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe Koi::q:}c[z;o B
Ne nocooue, yueoHo- y
ABTOPBI, COCTABUTEH 3arsaBue (3aroJioBoK) I'oa m3panua ouoamorexe /
n/n MeTOoaAnYecKoe mocoomne,
npAKTREYM, Jp.) HaunmeHoBaHue
P > AP IBC
2 | T. ®.T'aBpusiosa, E. I1. ConpoTuBieHre MaTepraioB [ DIEKTPOHHBIN [IpakTukym 2016 Penosurtopuit
I'opnuenko, A. A. PazyBaeB | pecypc]| : IpakTHUKYM Ui CTYJI€HTOB 3a04. Ty
dhopmbl 00yuenus. B 2 4. Y. 1
3 | T. ®. I'aBpuiiosa, E. I1. ConpoTuBieHre MaTepraioB [ DIEKTPOHHBIN [IpakTukym 2016 Penosurtopuit
I'opnuenko, A. A. PazyBaeB | pecypc] : IpakTHUKYM I CTYJI€HTOB 3a04. Ty
dhopmbl 00ydyenus. B 2 4. Y. 2
4 | T.®.l'aBpunosna, E. I1. ConpoTuBieHne MaTeEpUaoB [ DIEKTPOHHBIN [IpakTukym 2017 Penosuropunt
lNopauenko, A. A. PazyBaeB | pecypc] : MpakTHKyM JIJisi CTYICHTOB OYHOM Ty
¢dbopmbl 00ydenns. B2 4. Y. 1
5 | B.T.Xyxos MexaHnuka [ DIEKTpOHHBIH pecypc] : VY4ebHOe mocodue 2012 3BC «Jlanb»

COIIPOTHBJIEHUE MAaTEPUAJIOB : yued. mocodue




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JAaHHBIX U MH(POPMALMOHHBLIX CHPABOYHBIX
cucTeM

http://www.toehelp.ru/theory/sopromat/  Jlektmu 1o  aucuuiuiiHe  «CONPOTHBIIEHHE
MaTepUaioBy, WILTFIOCTPUPOBAHHBIE TIPUMEPAMH PEIICHHUS 3a/1a4.

http://technofile.ru/files/sopromat.ntml ~ Marepuansl  Is  CKauyMBaHWs:  IIIAPTaKH,
METOAMYECKHE MOCOOMsT MO peIHICHHI0 3aaad, y4eOHuk DeoqocheBa IO  COMPOTHBICHHUIO
MaTepHaoB, COPTAMEHT IMPOKATHBIX MPOQHIIEH, HOPMYIIHL.

http://mysopromat.ru/ Ha sTom caiite HaXOIUTCS:
e  TIOJIHBIN KOHCIIEKT JIEKIUH M0 Kypcy «CONpOTHUBIEHUE MAaTEPHATIOBY;
e HCTOPUS CO3JAHHS U CTAHOBIICHUS COMPOTUBIICHUS MATEPUAIOB KaK Y4eOHOTO MPEaMETa;
e OIKCaHHE COBPEMEHHBIX METOJIOB KOHCTPYMPOBAHMS M pacueTa U3JeNHil Ha MPOYHOCTh U
JIOJITOBEYHOCTb;
e CTAaTUCTHYECKHE METOJIbI 00pabOTKH PE3yIbTaTOB MEXaHUYECKUX HCIIBITAHUM;
e ONMCAHHWE COBPEMEHHBIX MporpaMMHbIX koMiiekcoB CAD/FEA;
e  pa3NUYHBIC CIIPABOYHBIE MATEPHAIIBI.

http://www.soprotmat.ru/ Ha caiite HaxoauTcsi Kypc JEKIMH, Ja00OpPaTOPHBIA MPaKTHKYM,
My3eii pa3pyiieHuii, yucOHbIe (HHIBMBI, CIPABOYHBIC JAHHBIC U MHOTOE JIPYTOE.

http://botaniks.ru/sopromat.php Ha 3ToM caiiTe ecTh BO3MOXXHOCTh OECIUIATHO CKAayaTh
PUMEPBI PEIICHHS 3a/1a4 110 COMPOTUBIICHUIO MaTEPHAJIOB.

http://www.1001soft.com/soft/sopromat raschet ploskih balok i ram-945.html 31ech
MO>KHO O€CIUIATHO CKavaTh MPOrpaMMy JIJIs pacdeTa OaioK, paboTarIINUX HA U3THO.

- WebofScience[DnekTpoHHbIIl pecypc| : MylIbTHAWCUMIUIMHApHAs pedepatuBHas 0Oasa
nauueix.  — Philadelphia: ClarivateAnalitics, 2016—- . - Pexum jgocryma
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrL.

— Scopus[Dnektponnsiii pecypc] : pebeparuBHas 6a3za manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyta : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

— Elibrary[OnexktponHslii pecypc] : Hay4yHas 3JeKTpoHHas Oubianoreka. — MockBa : HOB,
2000— . — Pexxum jmoctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHTIL

—  SpringerLink[Dnextponnsiii pecypc] : [6asa manubix]. — Switzerland: SpringerNature,
1842— . — Pexxwum noctyna : link.springer.com. — 3ari. ¢ 3kpana. — $I3. aHrI.

8.4. [lepeueHb MPOrpaMMHOro odecneyeHust

Ne Hanmenosanue IO PexBHU3UTHI zlorms?pa
n/n (naTa, HOMep, CPOK AEHCTBHA)
1 | Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JIENCTBHS - OECCPOUHO
2 | Office Standard HoroBop Ne 690 ot 19.05.2015r., cpok
nerctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok eicTBHs - OeCCPOYHO



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

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

n/n

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /ISl IPOBEACHUS
NMPAKTHYECKHUX U JIAa00OPATOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

YyeOHass ayauropust S TPOBEACHHS
3aHATUNA  JIGKIMOHHOTO  TUMa. YueOHad
aymUTOpUsSL  JUISL  TIPOBEICHUS  3aHATHMA
CEMHHApPCKOro Tumna. YueOHas ayiuTopus JUis
KYPCOBOTO TIPOCKTHPOBAHUS  (BBITIOJTHCHHS
KYpPCOBBIX paboT). YueOHas ayauTopus Ui
MIPOBEJICHUS] TPYIIIOBBIX M WHIUBUIYATbHBIX
KOHCynbTallMil. YueOHas ayautopus JUis
MIPOBEJICHUS 3aHATHH TEKYIIET0 KOHTPOJS U
pOMEeXyTouHOM arrectanuu (A-419)

Crombl YUEHUYIECCKUE TPEXMECTHBIC
(MOHOOJIOK), MOHOOJIOKH JBYXMECTHEIE,
CTOJ MpernoaaBaTeIbCKHIA, CTYyI
NPEeIoIaBaTeIIbCKUHM, JIOCKa ayJIUTOpHAs
(menoBas), kadenpa

Jlabopatopus "CornpoTHBI€HHE MaTeprUaIoB".
Jlaboparopus "MexaHMYECKHUE HCIIBITAHUS
MatepuanoB". VYueOHas aynutopus IS
poBeieHus 1abopaTtopHbIX pabot (A-115)

Croybl  y4EHUYECKHE JIBYXMECTHBIC
(MOHOOJIOKH), CTOJ TIPENOIaBaTeIIbCKUM,
CTYIN MPETo1aBaTeNbCKUH, JI0CKa
ayauropHas (MesoBasi), ycraHoBku: CM-
20, CM-24b, CM-11A, CM-8, CM-7b

VYuebHas  ayauTopuss ANAA  [POBEACHUS
3aHATUA  JIGKIMOHHOTO  TuMa. YyeOHad
ayoquTOpUsl  JUIL  TNPOBEINEHUS  3aHATHU
CEMHHApCKOro Tuna. YueOHas ayiuTopus JUis
KypCOBOTO IPOEKTUPOBAHMS  (BBIIOIHEHUS
KYpCOBBIX paboT). YueOHas ayautopus is
IIPOBEJEHUS TPYNIOBBIX U MHIUBUAYAJIBHBIX
KOHCYNbTAllui. Y4eOHas ayauTopust Jyist
IIPOBEJEHUS 3aHATUH TEKYLIET0 KOHTPOJIA U
MPOMEXKYTOUHOM arTecranuu (A-127)

Crobl y4EeHUYECKHE JIByXMECTHBIC
(MOHOOJIOKH), CTOJ TPENO/IaBaTeIbCKUH,
CTYyT MpenoaBaTebCKHi, JIOCKa
ayMTopHas (MenoBas)

[Tomemenne 11t CaMOCTOSITENBHONW paboThI
crynenros (I'-401)

Croubl Y4YEHHUYECKHUE, CTYJIbS
yueHnueckue, I[IK ¢ BbIXOJOM B cCeETh
WNHuTtepHer




