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1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp OCBOGHMS AMCUUIUIMHBI — HAy4YWUTh Oynymux OakalaBpOB NPaBHIIBHO BHIOMPATH
KOHCTPYKLIMOHHBIE MaTepuallbl U KOHCTPYKTHUBHbIE (DOpMBI, 0oOecrieunBaTh BBICOKHE I[OKA3aTeNld
HAJE)KHOCTH, JOJTOBEYHOCTH M  0O€30IaCHOCTH  HANpPSOHKEHHBIX KOHCTPYKLHMH W Y3JIOB
00opy0BaHus, cO34aBaTh YIPPEKTUBHBIE U IKOHOMUYHBIE KOHCTPYKIIHH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPHIX Oa3upyercss MaHHAs JUCIUILIMHA!
«Bricmas mareMmaTukay, «Pusukay, «MexaHuka 1».

HI/ICHI/IHHI/IHLI " IMPAKTHUKH, TSI KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHUITIIMHBI HeO6XO,I[I/IMO Kak

npenumectyromee:  «Mexanuka 3», «Mexanuka 4», «KoHCTpynpoBaHME U pacuer
KOMOUMHUPOBAHHBIX CUJIOBBIX YCTAaHOBOK», «OCHOBBI TEOPUHU HAJEKHOCTH.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U

I/IH)II/IKaTopr JOCTHIKCHUSA

KOHTpPOJIUpYyeMble . I[Inanupyemble pe3yJbTaThl
pOTHpY KOMIIeTeHIUI Py pesy
KOMMEeTEeHIUH o0yJeHuUs
(Kol ¥ HAUMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)
OIIK-2. Cnocoben OIlK-2.1 3HaTh: AITOPUTMbI PACUETA TUIIOBBIX
pa3pabaTbIBaTh Anroput™MH3HpyeT 3JIEMEHTOB KOHCTPYKITHI Ha
ANTOPUTMBI U pelieHre 3aa4u 1 MPOYHOCTH, )KECTKOCTh U
KOMITHIOTEPHBIE peann3yer ero ¢ IOMOIIbI0 | YCTOHYHUBOCTb.

porpamMmsl, INIpUroJAHbIC
AJI ITPAKTHYCCKOTr0
MMPUMCHCHUA

IIPOrPaMMHBIX CPEJICTB.

YMeETh: IPUMEHSATH AIITOPUTMBI
pacydera B COOTBETCTBHUHU C
MMOCTaBJICGHHOM 3ajauei,
AQHAIIM3UPOBATH MMOJYYCHHBIE
pEe3yJIbTaThI.

Bnagers: anropurMaMu pacyera Ha
IIPOYHOCTb, JKECTKOCTh U
YCTOWUYMBOCTD IIPU PEIICHUH
VWH)XEHEPHBIX 3a]1a4.

OIIK-6. Cnocoben
MPOBOJANUTH U3MEPEHUS
IIEKTPUICCKUX U
HEDIEKTPUIECKUX
BEJIMYMH TPUMEHHUTEITHHO
K 00BbEKTaM
npodeCCHOHATBHON
JIeITeIIbHOCTH

OIIK-6.1 BeiOupaer
CpelIcTBa U3MEpPEHUs,
MIPOBOJIUT U3MEPEHUS
AJIEKTPUYECKUX U
HEIJIEKTPUYECKNX BEINYHH,
o0OpabaThIBaeT pe3ybTaThl
W3MEPEHHI U OIIEHUBAET UX
MIOIPEIIHOCTh

3HaTh: MEXaHUYECKUE
XapaKTepUCTUKU MaTepUaJIOB U
CIOCOOBI X ONPEIeTICHUS,
9KCIIEPUMEHTAJIbHBIE METO/IBI
ONpeIEeICHUS IEPEMEIICHUHN TIPH
n3rude O6ajIoK U pam.

YMeTb: onpeaensaTh MEXaHM4YECKUE
XapaKTepUCTUKU MaTepHaJIoB,
OTIpeeATh JIMHEWHbIE TepeMeleHuUs
U YTJIBI IOBOPOTA MONEPEUHBIX
CEYEHHUH HJIEMEHTOB KOHCTPYKIIHM.

Bnanets: HaBpIKaMH ONpeIeIICHUS
MEXAHUYECKUX XapaKTEPUCTUK
MAaTepHaJIOB, METOIAMU
AKCIIEPUMEHTAITBHOTO OMNPEICIICHUS




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

HIepEMELICHHI B 2JIEMEHTAX
KOHCTPYKIIMH, CTIOCOOaMU aHaIn3a
OIBITHBIX JIAHHBIX.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYLIETO

M Bun . KOHTPOJIA
01yJ1b . HaumeHoBaHue TeM 3aHATHH
(paszen) yueOHoM (yaeBHoii padoTbI) Cemectp | O0beM, u.| banuabl | UHTepakTuB, 4. (HAHMEHOBaHUE
padoTsbI OLICHOYHOI'0
cpeacTna)
Brenenne. Meton ceuenuit. [loctpoenue
Monyns 1 |Jlek 1 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 1 BC® npu pacTsxeHUH-CKATUN U KPYUYEHUN 3 2 2 —
st [p 1
CamocrosTenbHOE peleHue 3a/1au o TeMe: KOMILIeKT 314 115t
Monayns 1 |PIP 1.1-2  |«IlocTpoenue smrop BCD npu pacTspkeHUH- 3 6 2 — PIP 1.1-2
CXKaTUH U KPYUECHUN )
OtpaboTtka TexHuKU noctpoenus sntop BCO KoMILIeKT 3t
Monyns 1 |JIa6 1 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 |PT'P 1.3 "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 2 IIPOCTPAHCTBEHHBIX paMax 3 2 — — 10 p y
OtpaboTtka TexHUKH noctpoenus sntop BCO K .
Monayns 1 [TIp 2 Ha JIBYXOIIOPHOM OaJike IKCIPECC-METOIOM T10 3 2 2 - HHZMEEG; T3
XapaKTePHBIM CEUEHHSIM
OtpaboTtka TexHUKU nocTpoenus smtop BCO KOMILIEKT 3aaHHil
Monayns 1 [IIp 3 Ha JIByXOIIOPHOM paMe 3KCIpecc-MEeTOA0M 110 3 2 2 — s Tp 3
XapaKTePHBIM CEUCHHSIM
CamocTosTenbHOE peIIeHue 3a/1a4 M0 TeMeE: TN R ——
Monyns 1 |PTP 1.4 "[Toctpoenue smrop BC® Ha pamax npu 3 12 4 —

n3rude"

PIP 1.4




®DopMbI TEKYLIET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHue TeM 3aHATHH
yueOHoM . Cemectp | O0beM, u.| banuabl | UHTepakTuB, 4. (HAaHMeHOBaHUE
(paznen) (yueoHoli paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
Hanpspkenus u neopmanuu npu
Monyis 2 | Jlex 3 pacTsHKEeHUN-CKaTUU. MexaHnnueckue 3 5 Bompocsr k 3auery 11-
Y WCIBITaHUS MAaTEPUAJIOB Ha PACTXKEHUE U 16
CHKaThe
Pemenue 3anaq no teme: "Iloctpoenue >mrop KowmrnexT 3aganmii
Monyns 1 |IIp 4 " 3 2 2 -
BC® na npoctpaHCTBEHHO JIOMaHOM Opyce st p 4
OtpaboTtka TexHUKU ocTpoenus smtop BCO .
. Komruiekr 3ananuit
Monyne 1 |JIab 2 Ha KOHCOJIbHOU paMe KCIIPECC-METOI0M I10 3 2 2 2 st J1a6 2
XapaKTePHBIM CEUCHHSIM
Pacyer Ha IPOYHOCTH U KECTKOCTh MPH Bompocsr k 3auery 17-
Monyns 3 | Jlek 4 3 2 — —
Y PacTsKEHUU-CHKATUN 20
Monyis 3 |TIp 5 Pemenue 3anay no teme "Pacuer Ha 3 5 5 Kommnexr 3aganumii
Y P IIPOYHOCTb MIPU PACTSHKEHUU-CKATUN" s [p 5
CamMocTosTenbHOE peleHue 3a1a4 10 TEME:
" Kommuiekt 3aay s
Monyns 3 |PI'P 2 Pacuer Ha IPOYHOCTH U JKECTKOCTH NPU 3 12 4 — PLP 2
pacTsHKEHUU-CKATHU"
Pemenue 3anau no reme "Pacuer Ha KommuiekT 3ananuit
Monyis 3 |TIp 6 A , 3 2 2 - 8
KECTKOCTb MTPH PACTSHKEHUU-CIKATHU st [p 6
["'eomeTpHuyeckue XapaKTepPUCTHKH MIOCKUX
ceueHuil. [Ipsamoii monepeyuHslii U3ruo. Bompocsr k 3auery 21-
Monyne 4 | Jlek 5 3 2 — -
Onpenenenrne HOPMAJIBHBIX U KaCcaTEJIbHBIX 27, 41-47
HanpspbkeHuid. Meton Mopa fist cirydast u3ruoa
Pemenue 3anau no teme "Onpenenenne LT u .
Kommnuext 3aganuit
Monyns 4 |IIp 7 TJIABHBIX [IEHTPAITHHBIX MOMEHTOB HHEPIINH 3 2 2 — st T 7
CJIOKHOTO ceueHus" P
CamMocTosTenbHOE pelIeHUE 33/1a4 110 TEME: KOMIIeKT 3aat uis
Monyns 4 |PI'P 3.1 "Onpenenenue LT u rnaBHBIX LIEHTPaJIbHBIX 3 6 2 —

MOMEHTOB WHEPILHH CJIIOKHOTO CEUeHUs"

PI'P 3.1




®DopMbI TEKYLIET0

Bun . KOHTPOJIA
Monayan . HaumeHoBaHue TeM 3aHATHH
yueOHoM . Cemectp | O0beM, u.| banuabl | UHTepakTuB, 4. (HAaHMeHOBaHUE
(paznen) (yueoHoli paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
Omnpenenenre MEXaHMUECKUX XapaKTePUCTUK .
Kommnekr 3amannii
Monyns 2 |JIab 3 MaTepuaa 1o pe3yibTaTaM UCIBITaHUs Ha 3 2 2 — U1 J1a6 3
pacTsbKeHue
UucrieHHbIC METO/IbI PEIICHUS HHTETpaIa
Mony 5 | JTex 6 Mopa. Juddepennuanbaoe ypaBHeHHE 3 5 B B Bompocs! k 3auery 45-
ynpyro# muauu 6anku. Kocoit n3rud. 50
BHelieHTpeHHOE pacTsKeHHe-CKaTHe
Mosyis 5 |TIp 8 Pemenue 3anay no teme "Pacuer Ha 3 5 5 B Kommnexr 3aganumii
Y MIPOYHOCTH IIPH MPSIMOM U3TrHOe" st [p 8
CamMocTosATeNbHOE PELIEHUE 33/1a4 10 TEME: KOMILIEKT 3aa 1Uis
Monyns 5 |PI'P 3.2 "Pacder Ha MPOYHOCTH U )KECTKOCTh TPH 3 12 4 — PIP 3.0 At
psiMOM u3ruoe" )
Pemenue 3anay no teme "Pacuer Ha Kowmmnext 3aganmii
Monyns 5 |IIp 9 g ,, 3 2 2 — A
KECTKOCTh MPH MPSMOM U3THOE s [p 9
Monys 5 | JTex 7 Ornpezenenne nepeMenieHuii mpu KOCom 3 5 B B Bompocs! k 3adery 45-
uzruoe. [Ipumepsl 50
Pemenne 3amaa no teme "Pacuer Ha .
. KowmrekT 3aganmii
Mopayns 5 |IIp 10 MIPOYHOCTH MIPU COBMECTHOM JIEHCTBHUHM JIBYX 3 2 2 - s TIp 10
NpSIMBIX U3ru6os” P
Omnpenenenue nepeMeneHui npu npsiMom .
Moxayns 5 |Jla0 4 H3rﬁ6ﬂe peveHt PP 3 2 2 2 Kommuiexr sanannid
Y st J1ao 4
Cnsur. Kpyuenue crepxHel Kpyriaoro
A pyd P xpyr Bompocksl k 3auery 28-
Monyns 6 |Jlek 8 ceueHnst. KpydeHune crepikHell HEKpyTIioro 3 2 - - 37
npoduis
Pemenne 3amau mo Teme "PacueT Ha .
. Kommnnekr 3amannii
Monyns 5 |IIp 11 MIPOYHOCTb IIPU COBMECTHOM JIeHCTBUM U3ruda 3 2 2 —

U pacTsDKEHUs-CKaTUs"

st [Ip 11




®DopMbI TEKYLIET0

Bun . KOHTPOJIA
Monyan . HanmenoBanue TeM 3aHATHI
(paszen) yueOHoM (yaeBHoii paBoTbI) Cemectp | O0beM, u.| banuabl | UHTepakTuB, 4. (HAaHMeHOBaHUE
padoTsbI OLICHOYHOI 0
cpeacTna)
Penrenue 3amaud mo teme "Pacuer Ha o
Kommnekr 3amannii
Monyns 6 |IIp 12 IIPOYHOCTH U JKECTKOCTh IPU KPYUEHHUH Bajia 3 2 2 — 15 T 12
KpYIJIOTr0 ONEPEYHOTO CeUEHUs " ! P
Monyis 7 | JTek 9 Meroz cwil IPUMEHUTEIBHO K TPEM BUAAM 3 5 B B Bompocsr k 3auery 51-
nedopmaru 52
Pemenue 3anau no teme "Pacyer cratuuecku KOMIUICKT 3aIaHmil
MITJIEKT HUI
Monyne 7 |1Ip 13 HEOTpPeAeIMMBIX CUCTEM MPHU PACTIKECHUH- 3 2 2 — A
" st [p 13
CKaTHHU
Mojtyis 5 | J1a6 5 Omnpenenenue nepeMenieHuil mpu KOcoM 3 5 5 9 KowmrnexT 3aganmii
n3rube i J1ab 5
Y4er cuMMETpUHU NPU PACKPBITHU Bompocs! k 3adery 51-
Mopnyne 7 | Jlek 10 o P P packp 3 2 - - P y
CTaTHYECKOI HEOMpeIeTMMOCTH 52
Pemenne 3amay mo treme "Yder BIUAHNAA
Moayis 7 |TIp 14 TEeMIIepaTypbl U HETOUHOCTH U3TOTOBJICHUS 3 5 5 KommuiekT 3ananuit
Y P IIPU PACKPBITUH CTaTUYECKON s [p 14
HEOMPEAeIUMOCTH "
Pemenue 3amau nmo teme "Pacyer craTnyecku K .
OMILIEKT 3aJJaHui
Monyns 7 |IIp 15 HEOIpeIeIMMBIX OasloK MmpH u3ruoe" 3 2 2 — a
st [p 15
Hanpsoxennoe u neopmupoBaHHoe
P (bopmmp Bompocs! k 3adery 53-
Monayns 8 | Jlek 11 COCTOSIHME B TOYKE. TeopHuH NPOYHOCTH. 3 2 — — 7
OO6muii ciydail HarpyKeHus
Pemenne 3amgau o reme: "Pacuer Ha .
KommuiekT 3ananuit
Mopnyns 7 |IIp 16 MIPOYHOCTH U KECTKOCTh CTATHYECKHU 3 2 2 — o 16
. st
HEONpeAeIuMOoi pamsbl” ! P
CamMocTosTenbHOE pelIeHUE 33/1a4 110 TEME: KOMILIEKT 321
MITJIEKT 9 IS
Monyns 7 |PI'P 4 "PacueT Ha IPOYHOCTH U JKECTKOCTb 3 16 5 — AaTA

CTaTUYECKU HEONPEIeTUMOM paMbl"

PI'P 4




®DopMbI TEKYLIET0

Buna . KOHTPOJIA
Monyan N HaumeHoBaHue TeM 3aHATHH
yueOHoM . Cemectp | O0beM, u.| banuabl | UHTepakTuB, 4. (HAaHMeHOBaHUE
(paznen) (yueoHoli paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
Onpenenenre MOMEHTA 3alEMIICHUS KOMILTEKT 3a1aHHii
Mogyns 7 |JIab 6 OJIHOIIPOJIETHOM CTaTUYECKH HEOMPEIETUMOM 3 2 2 2
a1k s J1ab 6
Ornpenenenne nepeMenieHuii Ha
. - Bompocs! k 3agery 58-
Mopayne 8 |Jlek 12 IIPOCTPAHCTBEHHOM paMe. Y CTOWYHUBOCTh 3 2 - - 60 p y
CKaThIX cTepkHen. Dopmyra Dinepa
Monyis 8 |TIp 17 Pemenue 3anaq Ha Temy "Omnpenenenne 3 5 5 B Kommnexr 3aganmii
HanpspKeHUH ¢ moMoIbto kpyra Mopa' i [p 17
Pewenue 3anau Ha Temy "Pacuer Ha KOMILIEKT 3414t
Mopayns 8 |IIp 18 MIPOYHOCTH MPOCTPAHCTBEHHO JIOMAHOTO 3 2 2 — o Tp 18 a
Opyca"
CamMocTosATeIbHOE pelleHue 3a1a4 10 TeEMe KOMILIEKT 3aat 1Uis
Monyns 8 |PIP 5 "Pacder Ha MPOYHOCTH MPOCTPAHCTBEHHO 3 16 5 - PIP 5 AaTA
JoMaHoro opyca"
Pacuer Ha ycTONYMBOCTS 32 NpeAeIIaMu BoIDock! k 3a4ery 61-
Moayns 9  |JIek 13 MPONOPLUMOHAIBHOCTH U C TOMOULIBIO 3 2 — — 63 p y
ko3¢ duLMeHTa NPOI0JILHOTO 3ruda
Pewmenue 3anau no teme: "Onpenenenue KOMILIEKT 3aaHi
Mopayns 9 |IIp 19 TPY30IMOABEMHOCTH CKATOTO THOKOTO 3 2 2 — g
CTepXkHs" ot Tp 19
Monyms 7 | JTa6 7 Ornpezenienne nepeMenieHnii B CTaTUYeCKH 3 5 5 B Kommnekr 3amannii
HEONPEAEINMOM 3aMKHYTOM KOHTYpE st J1ab 7
Moayss 10 | JTex 14 PacueT Ha BBIHOCITMBOCTB ITPU OJTHOOCHOM H 3 2 B B Bompocs! k 3adery 64-
JByXOCHOM Halps’KEHHOM COCTOSTHUU 67
Moayas 9 |TIp 20 Pemenue 3amau Ha temy "Pacuet cxarToin 3 5 5 B Komiiekr 3agannii
CTOMKH Ha yCTOWYHMBOCTD" s 1p 20
Moy 9 |PIP 6.1 CaMocCTOsATENbHOE PELIEHUE 3a/1a4 T10 TEME: 3 10 3 3 Kommnexr 3anau ans

"Pacuer cxaTol CTOMKHM Ha YCTOMYHUBOCTB"

PI'P 6.1




®DopMbI TEKYLIET0

Bun . KOHTPOJIA
Monayan . HaumeHoBaHue TeM 3aHATHH
yueOHoM . Cemectp | O0beM, u.| banuabl | UHTepakTuB, 4. (HAaHMeHOBaHUE
(paznen) (yueoHoli paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
Moxvis 9 | TIp 21 Pemenne 3amau o teme: "[IpoekTupoBOUHBIN 3 5 5 B Komnekr 3aganui
Y p pacyer Ha YyCTOMYUBOCTD" st [p 21
KonebGanus MEXaHUYECKUX CUCTEM C OAHOMN Bompocsr k 3auery 68-
Mopyns 11 |Jlek 15 3 2 — —
Y CTETIEHBbIO CBOOO/IBI. 69
Pemenue 3amau o teme "Pacuer Ha KOMILIEKT 3aari
Monayns 10 |IIp 22 MIPOYHOCTH MIPH MTOBTOPHO-TIEPEMEHHBIX 3 2 2 2 A
Harpyskax" oo Tp 22
CamMocTosATeIbHOE pellIeHue 3a1a4 10 TeEMe KOMILIEKT 3a1at 1S
Monayns 10 [PTP 6.2 "PacdeTr Ha IPOYHOCTH BaJia IPU TTOBTOPHO- 3 8,75 3 - PIP 6.2 AaTA
IIePEMEHHBIX Harpy3kax" )
Ornipezenienne nepeMenieHnii CcBo00IHOTO KommuiexT 3ananuit
Monyns 8 |JIab 8 3 2 2 2
Y KOHIIa JJOMaHoro opyca st JIab 8
Bompocsr k 3auery 70-
Mopayns 11 |Jlek 16 Pacder Ha MPOYHOCTH U JKECTKOCTH TPH yAape 3 2 - - 73 p y
Moxvis 11 | TIo 23 Pemenue 3amau nmo teme "Pacuer Ha 3 5 5 B Kommekr 3amaunii
Y P MIPOYHOCTh MOJMOTOPHBIX Oasok" s [p 23
Pemenue 3amau no treme "Pacuer Ha KOMILIEKT 3a/arHi
Mopyns 11 |IIp 24 MPOYHOCTH U JKECTKOCTh OATKHU MpH 3 2 2 — a
v P P P ns Tp 24
MOTNepeyHoM ynape" ! P
Bompocs! k 3auery 1-
Moayns 11 |Jlek 17 O06o0menre MaTepuaia mo JUCIUTIINHE 3 2 - - 730 poc adery
0O0630p COBpEMEHHBIX IKCIIEPUMEHTATBHBIX
Mogyns 11 |JIa6 9 METO/IOB MCCIICIOBAHHUS 110 COTIPOTUBIICHHUIO 3 2 — 2
MaTepHasoB
Mopnynu . Hrorosoe
IIp 25 Tect uTOTOBBIN 3 2 100 -
1-11 TECTUPOBAHUE




®DopMbI TEKYLIET0
Bun . KOHTPOJIA
Monyanb . HanmeHoBaHue TeM 3aHATHH
yueOHoM . Cemectp | O0beM, u.| banuabl | UHTepakTuB, 4. (HAaHMeHOBaHUE
(paznen) (yueoHoli paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
]1-\iI ffyjm KPII PykoBoactso PI'P 3 1 - -
]1![ ffyﬂﬂ 1A [TpomexxyTouHasi aTTecTalus: 3a4eT 3 0,25 — —
Hroro: 216 200

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




5. O6pa3oBaTeibHbIEC TEXHOJIOTHH

HpI/I HU3YUYCHUHN OUCHUILIMHBL «MexaHuka 2» HCIIOJIB3YKOTCA CIICAYIOIIUEC O6p&30BaTeHBHHe
TCXHOJIOTHH:

- TEXHOJIOTUU TPAIUIIMOHHOTO 00ydeHus B popMe JeKIui, 1a00paTOPHBIX, MPAKTUUECKUX 3aHATUI
U CaMOCTOSITEIIbHON pabOTHI CTY/IEHTOB;

- TEXHOJIOTUSA OaNIbHO-PEHTHUHIOBOM CHCTEMBI OLEHKH YCIEBAaEMOCTHU CTYIEHTOB, BKJIIOYAs
TECTUPOBAHUE KaK (DOPMY HTOrOBOTO KOHTPOJISI 3HAHUI CTYJICHTOB;

- 3JIEMEHTHI MPOOIEMHOr0 00yUeHMsI B BUJIE€ HAJIMUYUS BOIIPOCOB IIPOOJIEMHOI0 XapaKkTepa B 3a/1a4ax
pPacYeTHO-TIPOCKTUPOBOYHBIX pabOT W TpeOOBaHHWI aHanM3a TOJXYYEHHBIX pE3YJIbTaTOB C
MOCJIEIYIOLIUM BBIBOZOM I10 PEILICHUIO 3a1a4u.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

1. N3ydyeHue TEOpPETUUECKON 4YaCTH TEMbl KaXKJOr0 MOAYNS CIEIyeT cpa3y 3akKkpeIuiaTh Ha
pelieHnu 3a1ad o JaHHOU TeMe.

2. Ilpucrtynas K pemeHuro Jr000# 3a1au, ciaenyeT BHUMATEIbHO MMPOYUTATh MOCTAHOBKY 3a7auu
U, B COOTBETCTBHE C HEil, BHIOMPAThH AIITOPUTM PEIICHHUS.

3. Ilpu odopmieHnn pemeHus 3agad peKOMEHYETCsl CTPOTO CIIEI0BATh TUIIOBBIM aIrOPUTMAM H
3aKaH4YMBAaTh 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 - TecroBsie 3aganus NeNe 1-30
- PI'P NeNe 1-6
- Bonpocsr k 3auety NoNo 1-73
3 OIIK-6 - JJaboparopusie paboter NoNe 3-8

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATEePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIero KOHTPOJIsI

7.2.1. KoMIuIeKT 3aJaHuii J1JI51 NIPAKTUYeCKOro 3ausaTus Nel

Tema: «IlocTpoeHue 3M0Op BHYTPEHHUX CHJIOBBIX (PAKTOPOB NPH PACTSKEHNUU-CKATHI
U KpYYeHUu»

Tunossie npuMepsl 3a1aHU

3amaya 1. /Ins gaHHOW pacyeTHOM CXEMBbI MOCTPOUTH JMIOPY MPOAOTbHONM cuiibl N, HCIONb3ys
METO/I IOCTPOEHUS MO XapaKTEPHBIM CEUCHUSIM.

H
q=I5,,
- 0220
F1:20KH Fz:30KH F3:40KH
—=9 —— O—e
————— /
a a a a=lm

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

m=pt M=40kHv M0

" o =30kHw
el [t
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Kpurepun onenkn:

2 Gana - eciy 3a]1a4d BBIIIOJIHEHBI IpaBUIIbHO B 00beme 70-100%.
1 GaJi - eciiv 3a7]a4y BBIOJHEHBI IPaBUILHO B 00beme 40-70%.

0 GanyoB - eciM 3a7auyl BHINOJIHEHBI IPaBUIBLHO B nipeaenax 0-40%.



7.2.2. KoMIUIeKT 3alaHuii J1J151 J1a00PATOPHO-TIPAKTHYECKOT0 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, UCIOJIb3ysl OCHOBHBIE 3aKOHOMEPHOCTH M ONpEEiss 3HAYCHHs] BHYTPEHHHX CHIIOBBIX
(bakTOpOB B XapaKTEPHBIX CEUCHUSX.
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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 MPaBIIIBHO B mipenenax 0-40%.

7.2.3. KoMIuIeKT 3aJaHuii J1JI51 IPAKTHYECKOT0 3aHATHsI Ne2

Tema: «IlocTpoeHne 3MOPHI NOMEPeYHOH CHJABLI M HU3rHdalOIIero MOMEHTAa Ha
ABYXONOPHO# 0aJike»

Tunosoii npumep 3axaHus

Jis naHHOW pacueTHOM CXeMbl MOCTPOUThH SMIOPHI MOMEPEYHOW CHIIBI M W3THOAOIIEro
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=40OkH
‘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 PaBUILHO 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

Jljis aHHOM pacdeTHOIl cXeMbl paMbl MOCTPOUTH SIIOPHl BHYTPEHHUX CHIIOBBIX (PAKTOPOB,
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 Gamn - ecnu 3a7a9a BHITTOTHEHA TPaBUIBHO 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

Jlis 3a1aHHOM pacueTHOM cXeMbl TOCTPOUTD SMIOPHI BHYTPEHHUX CHIIOBBIX (DaKTOPOB, UCTIOIB3YsI

METO/ IMOCTPOCHUS 110 XaAPAKTCPHBIM CCUCHUSM.

a d

Ja
20a

9

Kpurepun onenkn:

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

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

q L —



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

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

TunoBoi npuMep 3a1aHus

JUis aHHOM pacyeTHOM CXeMBI paMbl IOCTPOUTH SHIOPHI BHYTPEHHUX CHIIOBBIX (DaKTOPOB,

UCIIOJIb3YSl OCHOBHBIE 3aKOHOMEPHOCTH U OIpeeNisisi 3HaUYeHUS! BHYTPEHHUX CHIIOBBIX ()aKTOPOB B
XapaKTEPHBIX CEYCHHUSX.

KH

[]—'20/‘7
cyYYvy Y Y VY
M-F0kH 8 i
- 15m
S &
F 0 ‘
/4 S
F=10kH J F=10kH
. M
o | =
Al
177777

Kpurepum ouenku:

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

0 GanoB - ecim 3a7a4ya BHIMOJIHEHA IPaBUIIBHO B ipenenax 0-40%.

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

Tunosoii npumep 3axanus

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

_ A=24, KH
s A=154, o =0
v Y
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F.=30xkH F-=okH F=104H
———
A,=0,5%107 M’
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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 - ecm 3a7aya BHIOJIHEHA PaBUIIbHO 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.

IPOBEPKY JKECTKOCTH CTEPKHS, TOCTPOUB 3MMIOPHI 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 3a7aya BHIOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

7.2.9. KoMIUIeKT 3alaHuii 1J15l IPAKTHYECKOro 3aHaTus 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 MOMCHTBI NMHEPILUU B NOJIAIX ITapaMETpa a.
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Kpurepun onenkn:

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

1 GaJi - eciiv 3aj1aya BBIOJIHEHA MPABUIIBHO B 00beme 40-70%.

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

7.2.10. KoMnuieKT 3a1aHuii 1Jis1 J1aDOPATOPHO-MPAKTHYECKOro 3aHaTHs Ne3

Tema: «OnpenereHne MeXaHMYeCKMX XapAKTEPUCTHK MaTepHaja IO pe3yJbTaTam

HCIIBITAHUSA HA PACTHAKCHHUEC»

Tunosoii npumep 3axaHus

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

oOpa3siia 10 UCTIBITaHUS.



Kpurepun onenkn:

2 Ganna - ecnu paboTa BBIMOJIHEHA MPaBUIbHO B 00beMe 70-100%.
1 Gasn - ecnu paboTa BINOTHEHA PaBUIIbHO 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 Gaiikv, M3rOTOBJIEHHON M3 XPYIKOrO Marepuaia ¢ JOMYCKAaeMbIMH HAIPSHKCHUSME
[0],=100 MIla, [c]c=150 MIla, onpenenuTh W3 YCIOBHS MPOYHOCTH XapaKTEepHbIA pazmep [a]
CIIOKHOTO TIOTIEPEYHOTO CEUCHHMS, IPEABAPUTEIBHO PEIIMB BOMPOC O €ro pandoHAILHOM
TOJIOKEHHH.
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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 MTPaBUIIEHO B Tipenenax 0-40%.

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

]_—[BYXOHOI)HaSI Oanka ABYTABPOBOI'0 CCYCHUA, H3TOTOBJICHHAA U3 CTaJId CT3, HarpyxceHa
CHCTEMOM IMOMNEPECUYHBIX CUIT U I/ISFI/I6aIOHH/IX 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 nmHepimu Ix = 873 cu*. Tpuuats: E =2-10° MIla, [8]=0,001-L (rme L —
paccTosiHUE MEX/1y OIOpaMH).

Kpurepun ouenku:

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

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



7.2.13. KoMI1eKT 3a1aHuil 119 NPaKTHYecKoro 3ansaTus Nel(
Tema: «Pacyer Ha NIPOYHOCTH NMPU COBMECTHOM JAeCTBUM JABYX NPAMBIX H3THO0B)»

Tunosoii npumep 3a1aHus

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

lJ/
p LicH 3kHM

!
—
6kH 5kH
O4m aém gem

CooTHolIeHHE CTOPOH MpssMoyrosibHOro cedeHus /b = 1,5. CTepikeHb U3rOTOBICH U3 CTAIU
Cr3 ¢ nomyckaembiM HampspkeHueM [o6]| = 160 MIla. Ompenenuts W3 YCIOBHS MPOYHOCTH
XapaKTepHBI pa3Mep D npsMOYyroIbHOrO CeUYCHHSI.
Kpurepun onenku:
2 Gayuia - ecJiv 3aj1aya BBINOJIHEHA NMPaBWILHO B 00beme 70-100%.

1 Gamn - ecnu 3a7a9a BHITTOTHEHA TPaBUIBHO B 00beMe 40-70%.
0 GamtoB - ecu 3a/1a4a BBITIOTHEHA MTPaBMIIBHO B mipenenax 0-40%.

7.2.14. KoMI1eKT 3a1aHuii 171 J1a00paTOPHO-NPAKTHYECKOr0 3aHATUs Ned
Tema: «Onpenesnenne nepemMenieHnii Npu NPAIMOM U3rude»

Tunosoii npumep 3axaHus

9KCHepI/IMCHTaJ'H>HO N TCOPECTHUYCCKU OIPEACIINUTL BCIINUNHBL HpOFI/I6OB " YyI'JIOB IIOBOPOTAa B
YKa3aHHBIX CCUCHUAX 6am<1/1, CPaBHHUTDH MMOJIYYCHHBIC PE3YJIbTAThI U CACTIATh BHIBOBI.
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Kpurepun onenkn:

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

0 Gayu1oB - eciiu paboTa BBITOJHEHA MPaBUIIBHO B mpenenax 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
M3ru0arouX MOMEHTOB, J€HCTBYIOIUX B IBYX B3aUMHO IEPIEHIUKYIISAPHBIX IUNIOCKOCTSX, a TAKXKe
IIPOJIOJIBHOM CHJION:

4 3KkHM

X “LKH

6kH 5kH
Oém 06m 06m

CoOTHOIIICHHE CTOPOH TpsiMOyrosibHOTo ceuenust h/b = 1,5. CrepxkeHb U3rOTOBJICH M3 CTAIN
Cr13 ¢ nomyckaembiM HampspbkeHHeM [6] = 160 MIla. Onpenenuth MOJNI0XKEHHUE OMACHBIX TOYEK U
HEUTpaabHOW JIMHWMA B OMACHOM CEUYCHHH, a TAKXKC HAWTH W3 YCJIOBUS MPOYHOCTH IO HU3THOY
XapaKkTepHbIi pa3Mep b mpsMoyroabHOro ceueHus. OnpeaeauTb CMEIeHUe HEHTPaIbHOM JTMHUH OT
[EHTPa TSHKECTU CEYCHHS W BBIUMCIIMTH NEPEHAINPSDKEHUE OT JCUCTBUS MPOJOIBHON CHIIBL JlaTh
OILICHKY ITPOYHOCTH.

Kpurepum ouenku:

2 Gayuia - ecJiv 3aj1aya BBINOJIHEHA NMPaBWILHO B 00beme 70-100%.
1 Gast - ecnu 3a/1a4a BHITIOJTHEHA MPaBIIIBHO 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  1aHHOTO KOHCOJILHOTO Bajla ONpPENENUTh W3 YCIOBUS TPOYHOCTH BEIHUUHY
JIONyCcKaeMoro jauamerpa cedeHust [d], mpenBapuTenbHO TOCTpoWB dmiopel M; u t. s
MOJTyYCHHBIX Pa3MEepOB CEUEHUS ONPENETUTh MAKCHMAIBHBIM aOCONIOTHBIA Yrojl 3aKpy4rnBaHUS
Balla, TOCTPOMB SMIOPY YIJIOB 3akpyunBanus ¢. [Ipunsre: [t] = 100 Mlla, G = 8-10* MITa.

< =20kHv M=10kHw
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Kpurepun onenkn:

2 Gana - eciiy 3a/1a4a BBINIOJIHEHA MpaBUiIbHO B 00beMe 70-100%.
1 Gaut - ecnu 3a7a4a BhIMOJIHEHA paBUiIbHO 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 HEOIPEACIMMBIX CUCTEM IPH PACTHKCHUHN-CXKATHN

Tunosoii npumep 3a1aHus

JIByxcTyneH4aThlii Opyc ¢ IKECTKO 3allleMJICHHBIMH KOHI[AMH HAarpyXeH CHCTEeMOM
OCEeBBIX Harpy3ok. OnpeienuTh W3 YCIOBHS NMPOYHOCTH BEIMYHMHY JIOMYCKAEMOH IUIOIIAIN
HOIEPEYHOr0 ceueHus: Opyca [A], ecnu M3BeCTHA BEIMYMHA JIOMYCKAEMOIO HAaIPsHKCHHS
[6] = 160 MIla, moxyns ynpyroctu E = 2x10° M]a.

A=A A, 2A
) 0,
F60kH '
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Kpurepum ouenku:

2 Gama - eciiv 3a1a4a BBITTOJTHEHA MPaBUWIIEHO B 00beme 70-100%.
1 Gamn - ecnu 3a7a9a BHITTOTHEHA TPaBUIIBHO B 00beMe 40-70%.

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

7.2.18. KomnuiekT 3a1aHuii 1Jis1 JIa0OpPATOPHO-NPAKTHYECKOT0 3aHATUS Ne5
Tema: «Onpenenenne nepemMenieHuii Mpu KOCOM U3rude»
Tunosoi npumep 3axaHus

3KCH€pI/IM€HTaJ'IBHO U TCOPECTHYCCKU OINPCACIUTL 3HAUCHHUC W HAIIPABJICHHUE I1O0JIHOI'O

nepeMenieHns: CBOOOIHOTO KOHIIa KOHCOJIBHOM Oallku mpu kocom usrubde, ecmu F = 10 H, o = 75°,
I =300 mm.
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Kpurepun onenkn:

2 Ganna - ecnu paboTa BBINOIHEHA MPaBUIbHO B 00beMe 70-100%.
1 Ga - ecnu paboTa BINMOTHEHA paBUIIEHO B 00beme 40-70%.

0 Gayu1oB - eciiu paboTa BBITOJHEHA MPaBUIIBHO B mpenenax 0-40%.



7.2.19. KomnuieKT 3aqaHuil 111 NPAKTHYECKOro 3aHaTusa Nel4

Tema: «Y4er BIUSIHUSI TeMIePATYPbl 1 HETOYHOCTH H3rOTOBJIEHHUSI NPH PACKPBITUH
CTATUYECKO HeonpeaeIuMOCTI)

TunoBoi npuMep 3a1aHuA

AFA A,=2A

F=60kH '
—_—

1/ 2 1/ 2

I =1 m

Onpenenutpb, Kak u3MeHUTCS [A], ecnu Opyc JOMONHUTENBHO K BO3JIEHCTBUIO HATPy30K
Oyner HarpeT Ha BenmuuHy At = 40°C u ecnm ydecThb, 4TO OpyC U3TOTOBJICH KOPOYE 33aJaHHOM
amuasl Ha & = 0,01%(01+02). Koddduuuent muneitnoro pacummpenus o = 1,25x107° 1/°C,
Moyab yrpyroctu E = 2x10° MITa.

Kpurepum ouenku:

2 Gayuia - ecJiv 3aj1aya BBINOJIHEHA MPaBWILHO B 00beme 70-100%.
1 Gamn - ecnu 3a7a9a BHITOTHEHA TPaBUIBHO B 00beMe 40-70%.

0 GanoB - ecim 3a7a4ya BHIMOJIHEHA IPaBUIIBHO B ipenenax 0-40%.

7.2.20. KoMmnuieKT 3a1aHuil VI NPAKTHYECKOro 3aHaTusa NelS
Tema: «Pacuer cTaTnyeck HeonpeaeJuMbIX 0AJT0K PH U3rude»
Tunosoi npumep 3axaHus

Jnst naHHOW OaNKM PacKphITh CTATHUECKYIO HEONPEAETHMMOCTh, MOJ00paTh W3 YCIOBHSA
MIPOYHOCTH B KQUECTBE MONEPEUHOro JBYTaBPOBBINA mpoduiib, eciu [c] = 160 Mla.

.;,rzﬂf M 200H 1y
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Kpurepun onenkn:

2 Gana - eciii 3a]1a4a BBINOJIHEHA MPpaBUiIbHO B 00beMe 70-100%.
1 Gasut - ecnu 3a/1a4a BHINIOJIHEHA PaBUIBHO B 00beme 40-70%.

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

7.2.21. KoMmieKT 3a1aHuii 1715 MPAKTHYECKOro 3ansaTus Nel6
Tema: «Pacyer Ha NPOYHOCTH U KECTKOCTh CTATHYECKH HeONpeAeJUMOH paMbI»
TunoBoi npuMep 3a1aHuA

Jis naHHOM pamMHON KOHCTPYKLMHU I0A00paTh M3 YCIOBHS HPOYHOCTH B KadyecTBE
MIONIEPEYHOIO CEUCHMs SJIEMEHTOB JABYTABPOBBIM MPOQUIIb, €CIHU KECTKOCTh CEUYEHHUIl Bcex



aneMeHTOB  oaumHakoBa El =const, [o] =160 M/la. Onpenenuts TOPU3OHTAIBHOE
HepeMeIIeHHE y3JI0BbIX TOUEK M HOCTPOUTH MPUMEPHBIN BH]] YIIPYTOH JTMHUH PAMBI.

a=lm F=20xkH

2a

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 Tipenenax 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 6anku, ecnu F1 =15 H, F2 =20 H, |1 = 300 mm,
I2 =700 mm, lo = 600 ymm. CpaBHHUTH pe3yNIbTaThl M CAEIATh BBHIBOIBI.
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Kpurepun ouenku:

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

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



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

B cTepHE ¢ MIOmaapio momepeunoro cedenus A =5-10 u?, pactaruBaemMoM cuioit
F =50 kH, onpenenuTs ¢ MoMoupi0 kKpyra Mopa HOpMaJbHOE U KacaTelbHOE HaNpsKEeHUs,
BO3HHUKAIOIIIKE HA IIOIIAJKe, HAKIOHEHHOU o1 yriioM 30° K MONepeyHOMY CEUEHUIO CTEPKHS:

[
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;
|
:
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Kpurepum ouenku:

2 Gana - eciiv 331a4a BBIMTOJTHEHA MPaBUWIIEHO 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 3a/IaHUI 1J191 NPAKTHYeCKOro 3ansiTus Nel8
Tema: «PacyeTr 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. TIpuHATH BeNMWYHMHY OMYyCKaeMOTO
Hanpsokenus [6] = 160 MIla, hib = 2.

|=1 m

M

F=20kH

Kpurepun ouenku:

2 GaJuia - ecid 3ajaya BBIITOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gaut - ecnu 3a7a4a BhIMOJIHEHA paBUiIbHO B 00beMe 40-70%.

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



7.2.25. KoMI1eKT 3a1aHUil 115 NPAKTHYeCKOro 3ansatus 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 JOMYCKAaeMbIM HaNpsKEHUEM Ha
cxatue 160 Mlla, onpenenuTh BEIMYHUHY JIONMYCKAeMON CHJIBI C IMOMOIIBbI0 KOdhdHIMeHTa
IPOJIOJIEHOTO U3rH0a.

AZ AZ
F F
) J
) ﬂ[']E y A Q A Q
= A 0 1,00 120 | 045
‘) 20 | 0,96 130 | 0,40
~y x |40 0,92 140 | 0,36
Y <]i 60 | 086 150 | 0,32
= 70 | 0,81 160 | 0,29
N 80 | 0,75 170 | 0,26
~ X 7 = 4 90 [ 069 180 | 0,23
Y - ,y L= 1, = 188.5 eM™i—05 1060 190 | 0,21
A A=237.7 cm? 110 | 0,52 200 | 0,19

Kpurepum ouenku:

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

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

7.2.26. KoMniekT 3a1aHuii 1Jis1 JIa0OPATOPHO-NPAKTHYECKOT0 3aHITUS Ne7

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

Tunosoi npumep 3a1aHus

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

Jesulii-unouKamop
ZOPUIOHMIATOHOZ0 g2,
HepeMeleHua'

318 am

1

Pasmeprr-cegenna’

nepemeiyenua'

f
nodeecrka-c-epysanu’ o T

DKCHEPUMEHTAIBHO W  TEOPETHUYECKHM OMNPEACNUTh 3HAYEHHS TOPU3OHTAIIBHOIO U
BEPTUKAIBHOIO TEPEMEUICHUI B CTaTHMYECKHU HEOIpeNeIMMOM 3aMKHYTOM KOHType. CpaBHUTH
pe3yabTaThl U CAENATh BHIBOJIBI.



Kpurepun onenkn:

2 Ganna - ecnu paboTa BBINOJIHEHA MpaBUiIbHO 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)
TunoBoi 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.
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Tpebyercs onpenenuts:
a). Paccrosane «X» Mexay BETBIMH  CTOMKH, OOECIEYHMBAIONIee PABHOYCTOWYHMBOCTH
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 qmHo# £=1 M ¢ IapHUPHO OMEPTHIMHU KOHIIAMU U MPOMEKYTOUHOH ITApHUPHON
omopoii mocepenuHe cxumaercs cwiodn F =20 xH. IlomoOpath BenmuumHYy pasMepa a
MIOTIEPEYHOT0 CEYEHHUsI CTOMKH, 00ECIIeUnB €e yCTOMYMBOCTh, €CIIU JIOIYCKAaeMoe HarpshKeHue
Ha coxarue [o]c=160 MIla. s CHOpOEKTUPOBAHHOM CTOWKH OINPEACIUTH BEIUYHHY
KPUTUYECKON CUIIBI M KOO (UIMEHT 3amaca yCTOWYHMBOCTH.
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Kpurepum ouenku:

2 Gama - eciiv 3a1a4a BBIMTOJTHEHA MPaBWIIEHO 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»

Tunosoi npumep 3aganus

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

max min
B mmamaszome: M, =08xHm, M," =-08xHM, xpyramero momenTa — MITan =2xHwm,
min
M., =0. 3nauenns reomerpuuyeckux pasmepoB Bama: D =55m, d=50mm, r=2mum,
t= ——— . Ban wusroroBnen u3 cramm 40XH ¢ MeEXaHMYECKMMH XapaKTEpUCTHKaMHU:

ox = 1000 MIla, o.=800 Mlla, c-1=400 MIla, t.= 390 MIla, t1= 240 MIla. Tpebyercs
onpeAeTuTh KOdQ(GUITMEHT 3araca 1Mo BBIHOCIUBOCTH M TI0 TEKYYECTH M CJENIaTh BBIBOJBI O
HauboJsIee BEPOSITHOM MEXaHU3ME pa3pyLICHHUS.

Mkp A /Mxp
w( o [ sl M
) /

MoHKas1 oboYKa / 1

Kpurepun onenkn:

2 Ganua - eciiy 3a]1a4a BBINIOJIHEHA MPpaBUiIbHO B 00beMe 70-100%.
1 Gasut - ecnu 3a/1a4a BHINIOJIHEHA PaBUILHO B 00beme 40-70%.

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



7.2.30. KoMnuieKT 3a1aHuii 1715 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, ecnu 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 NOAMOTOPHBIX 0ATOK»
Tunosoii npumep 3axaHus

Ha koHCONMpHOM yd4acTke ABYXOMOPHOW Oalikv, M3roTOBIeHHOW u3 AByTaBpa Nel(,
YCTaHOBJICH 3JeKkTpojBuraresis BecoM F =0,2 kH. Yucino 00OPOTOB IIIEKTPOJBHTATEIIS
N =600 06/mur. AMIUIUTYJHOE 3HAYCHUE LEHTPOOCKHON CHJIBI, BO3HHMKAIOUICH MpH
BpaieHuu potopa, Fo = 0,2F.

N F X

=05 M

-
-y B T

[Ipow3BecT MPOBEPOUHBIN pacyeT HA MPOYHOCTh MOJMOTOPHON OaTKU M OTMPEIETUTH
3HaueHue {, mpu KOTOPOM BO3MOXKHO HAcTyIuieHue pe3oHaHca. CONMpOTHUBIEHHEM CPEIb
npeHedpeus. Jlomyckaemoe HamnpshkeHue o] mpuHSITh paBHbIM 160 Mla.



Kpurepun onenkn:

2 Gana - eciy 3aJa4a BBITIOJIHEHA MPpaBUiIbHO B 00beMe 70-100%.
1 Gann - ecnu 3a1a4a BRITIOJTHEHA NPaBHIBHO B 00beme 40-70%.

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

7.2.32. KoMIUIeKT 3aaHuil 1JIsl TPAKTHYECKOro 3ausaTust 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 Oalku COCTABHOE — COCTOMT M3 YETHIPEX CTaJbHbIX
paBHOOOKHX yroiakoB Nel(Q, cBapeHHBIX MeXAy co00i. OnpenenuTh T0MyCTUMYIO BETHYUHY
Macchl Majaromero Teixa [M], mpu KoTopoil Oyaer obecredeHa MPOYHOCTh OAJIKU, €CIH
[6] =160 MIla, E=2-10° MIla. TlpoBepuTh BHIIONHEHHME YCIOBHS >KECTKOCTH, MPHHSB
[6] = 3 mm. Maccoii 6anku npeHeopeysb.

: | i
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M ™ | ™ |05m

Kpurepum ouenku:

2 Gaia - eciiv 33j1a4a BBITTOJIHEHA MPaBWIIEHO B 00beme 70-100%.
1 Gamn - ecnu 3a7a49a BHITTOIHEHA MPaBUIIbHO B 00beMe 40-70%.

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



Tembl NMCbMEHHBIX Pa00OT

Ne TeMmbl
/o

PI'P Nel. IToctpoenue 3mi0p BHYTPEHHUX CHIIOBBIX (DaKTOpPOB

1.1. | [TocTtpoeHne 3Mr0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH PACTSIKCHUU-CIKATHH CTEPIKHEH
1.2. | [locTtpoeHue >m0p BHYTPEHHUX CHIIOBBIX (DaKTOPOB MPH KPYYCHUH BAJIOB

1.3. [TocTpoeHue 310p BHYTPEHHUX CHIIOBBIX (DAaKTOPOB MpHU M3rHOe OaJIoK

1.4. | ITocTtpoeHue >M0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB MpH U3rHde pam

PI'P Ne2. PacueT Ha IPOYHOCTb U KECTKOCTh IIPU PACTSKEHUU-COKATUN

2.1. | Pacuer Ha IPOYHOCTB M 5KECTKOCTh CTYIIEHYATOro 6pyca

PI'P Ne3. Pacuer Ha IpOYHOCTb U KECTKOCTD IIPU U3THOE

3.1 OnpeﬂeneHI/Ie ICOMCTPHUUCCKUX XAPAKTCPUCTHUK CIOKHOI'O CCUCHU

3.2. | Pacyer Ha MPOYHOCTP M )KECTKOCTH OAJIOK MPH TUIOCKOM MOMIEPEYHOM H3THOEe

PI'P Ne4. Pacuet cTaTudecKy HEONPEIECIUMBIX CUCTEM METOJ0M CHUJI

4.1, ‘ Pacuer Ha IPOYHOCTb U JKCCTKOCTb CTATUYCCKH HCOIMMPCACINMbBIX paM

PI'P NeS. PacueT Ha MPOYHOCTHh KOHCTPYKIIMH, PA0OTAOIIEH B YCIOBHSX CJIIOKHOTO
CONPOTHUBIICHHUS

5.1 Pacyer Ha NpPOYHOCTH CTATMYECKH OMNPEACIMMON MPOCTPAHCTBEHHOM CTEPKHEBOM
KOHCTPYKIHMHU B YCIOBHSIX CJIOKHOTO CONPOTUBIICHUS

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

JUJis CTyIeHYaToro CTepKHs, pabOTArOIIEro B YCIOBHUSX PACTSKCHHS-CIKATHUS, TTOCTPOUTH
AMIOPY BHYTPEHHEH MPOA0ILHOM Crutbl N.

l, l, I
q
—-——L—-——-—-
3
Z
A F, F,7 F,
A ——C 0> O
1
A 2
AN
al 612 613 \v.]_

I'ne: F1=20xH, F>=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 Gay1oB — ecnu 3a/1a4M BBITIOJIHEHBI TPaBUIBLHO 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 ¢ jKeCTKHMM 3amiemiieHueM, cxema Ne2 — Ganka Ha JBYX OINOpax, MOCTPOHTH
SMIOPBI BHYTPEHHHUX CHJIOBBIX (DakTOpoB. [yl ABYXOHOPHON OajKH MPEIBAPUTEIBHO BBHIYUCIIHTH
pEeaKIHu o11op.

24

a, a, as a, a.

[Mpunste: 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 BBIMTOJTHEHO MPaBWILHO 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, MOCTPOUTH
SMIOPHl BHYTPEHHUX CHUJIOBBIX (hakTopoB. [y ABYXOMOPHOH pambl NpeBapUTENbHO BBIUYUCIUTH
peaxIuu orop.
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[Mpunste: F=30xH, M=40xHwm, q=20xHIm, a1=1,5m, a2=2m, a3=0,6m, 1=0,5.m.



Kputepun onenkmn:
4 Gana — eciM 3aJjaHue BBITIOJIHEHO TpaBuiIbHO 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.

[1 [2 13
q
--—-L—-——-—
/3
A F, 7,7 Fy
A —n® ——0 O
/1
/ ™
\
a, as s \-1-

[Mpunste: F1=20xH, Fo=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 6amnoB — ecnu paboTa BBIMOJTHEHA TPABUILHO MeHee uyeM 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 HarpyXKeHHOH
KOHCTpyKuuu. Jlisg pacyera B JAJbHEHIIEM 3TOM KOHCTPYKLUHHM Ha IPOYHOCTb U KECTKOCTb
HEOOXOIUMO OINpEAEIUTh IOJOKEHHE TIJIaBHBIX LIEHTPalIbHBIX OCEH M 3HAYEHMs IJIAaBHBIX
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. Jlna OGasiku, W3rOTOBJIEHHOM W3 IUIACTUYHOIO Marepuaia, Hoao0paTb U3 YCIOBUS
NPOYHOCTH JABYTaBpoBoe, npsimoyronasHoe (h/b = 2) u kpyrinoe ceuenus, npunss [c] = 160 MI]a.
JlaTh 3aKiIr04eHHe O palMOHaIbHOCTU (POPMBI CEYEHHMS 110 PacX0oly MaTepHara.

3. Jlnsa Ganku, U3roTOBICHHOHN M3 XPYNKOTO MaTepualia, ONpeAeIuTh U3 YCIOBHs MPOUYHOCTH
XapakTepHBIM pa3Mep [a] CI0XXHOTO TOMEepeyHOro ceueHus (U3 3amauu 3.1), mpeaBapuTenbHO
pEeLIUB 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
ceuenusi, npunsas [ O ] = (0,0005...0,001)-1 (rme | — paccrosaue Mexnay omopamu). ITpuHSATH
E =2-10° MIla.

Kpurepun ouenku:
4 Gaya — eciu 3ajjaua BBIMIOJTHEHA MPaBUiIbHO B 00beme 80-100%.
3 Gayia — ecniv 3aj1a4a BRITIOJTHEHA MPaBUIbHO B 00bemMe 60-80%.

2 Gasuta — eciv 3a1a4a BBITIOJIHEHA MpaBUIIbHO B 00beme 40-60%.
0 6amnoB — ecyu 3a7a4a BBITTOTHEHA MPAaBIIIBHO MeHee YeM Ha 40%.

7.2.36. Kommuiexkr 3agau aias PI'P Ne4
Tema: «Pacyer Ha IPOYHOCTH M JKECTKOCTh CTATHYECKH HEeOIpeaeJMMbIX pam»)
Tunosoii npumep 3axaumn

Ha cratnuecku ompenenumoit pame (PI'P Nel, 3amaua 1.3, cxema Nel) ycranoBuiau
JIOTIOTHUTEJIbHBIE OMOPHI (BCE OCTajbHbIE UCXO/IHBIE JaHHbIE — MIPEKHUE). MaTepuan cTepKHs
— C1. 3: [6]=160 MIla, E=2-10° MIla. XecTKocTbh ceyeHHil BceX y4acTKOB paMbl MOCTOSHHA:
El,=const.



JUis moNmyyeHHOH TakuM 0oO0pa3oM CTaTWYeCKH HEONpelenuMoi paMbl HOJ00paTh
palMOHaIbHOE IIONEPEYHOE CEYEHUE U3 YCJIOBHS IPOYHOCTH U NPOBEPUTH KOHCTPYKLHIO Ha
JKECTKOCTb.
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[Mpunste: F =30 kH, M =40 kHm, q = 20 kHIm, a1 =1,5m, a2 =2 m,a3 = 0,6 m, | = 0,5 m.

Kpurepum ouenku:

5 6ayoB — ecii paboTa BEITIOIHEHA MPaBUIbHO B 00bemMe 80-100%.
3-4 6ayna — eciiu paboTa BBINOJHEHA MTpaBUIbHO B 00beMe 50-80%.
2 baya — eciii paboTa BRITIONTHEHA MPaBUIHLHO B 00Beme 40-50%.

0 GamnoB — ecnu paboTa BHIIOJIHEHA MPAaBUILHO MeHee uyeM Ha 40%.

7.2.37. Kommekr 3aga4d ajas PI'P NeS
Tema: «Pacuer Ha NPOYHOCTH NMPHU CJIOKHOM CONMPOTUBJIECHUN»

Tunosoii npumep 3axa4u

KoHconbHas pama Harpy»eHa MpOCTPAaHCTBEHHOW cucTeMoil BHemHux cwil: Fi1=4,5kH,
F2=3,5«xH, F3=1,5kH, q=2xH/m. [IniHa 351eMEeHTOB paMbl oMHaKoBa U paBHa 1=0,5M. Matepuan
pambl — ctanb CT3 ¢ nomyckaeMmbIM HampsbkeHueM [6] = 160 MIla. Tpebyerca nonoOpats ams
paMbl M3 YCJIOBHSI MPOYHOCTH TUAMETP KPYIJIOro MOMEPEeYHOro cedeHus O, a Takke pa3mepbl
npsimoyroibHoro cedenust b u h, ecmu h/b=1,5. CpaBHuTh mog0OpaHHBIE CEUEHHS C TOYKH
3pEHHS METAJUIOEMKOCTH.

[Tpu HamM4My B ONACHOM TOYKE HOPMAJIBHBIX U KacaTeJIbHBIX HAPSHKEHUH HCIIO0JIb30BaTh
Il Teoputo nmpenenbHOro COCTOSTHUS.

Kpurepun onenkn:

5 6ayIoB — eciii paboTa BHITIOHEHA MPaBUIbHO B 00bemMe 80-100%.
3-4 6amna — ecnu paboTa BHIIOJIHEHA PaBUIIbHO B 00beme 50-80%.
2 Gamta — ecnu paboTa BBITTOTHEHA PaBWIIBHO B 00beMe 40-50%.

0 6amnoB — ecnu paboTa BHINOIHEHA MPaBWIIbHO 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

MMEIOT OJIMHAKOBYIO IUIONIA b, /ISl KOJIbIIA K3BECTHO COOTHOIICHUE TUAMETPOB: o = % =0,9.

{Bamwa X

Seoaow &/ o I [
Heoafkodokuy e
[Mpunsts: | = 8,5 M, yronok HepaBuobokuit Nel1/7, marepuan C12, [c] = 140 MI1a,
}\.0 = 60, }ane() = 105, a = 245 MHa, b = 0,67 MHa.

Kpurtepuu ouenku:

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

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

0 GanyoB — ecyu 3aJa4a BHIIIOJHEHA MPAaBUILHO MeHee yeM Ha 40%.

3agaya 6.2.
Tema: «Pacyer Ha NPOYHOCTH NPHU MOBTOPHO-MIEPEMEHHBIX HATPY3KAX)
Tumnosoii npumep 3axauu

Ban penmykropa, mnpenacTaBisromMii  cOOOW  CTEPKEHb KPYIVIOTO CEYEHHUS C
KOHIIEHTPATOPOM HAMPSOIKEHHUH, TMOJABEpracTcsl ACUCTBHIO W3THOAIONMIEr0 W KPYTSIIEro
MOMEHTOB, U3MEHSIFOIITUXCSI IO CHHYCOMIAJTbHOMY 3aKOHY.

Onpenenuth k03 HUIIMEHT 3amaca MPOYHOCTH Bajla MO BEIHOCIUBOCTH M TEKYYECTH.
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[TpuHSTH: y4acTOK Bajla MMEET KOHIICHTPATOP HAIPSDKCHUS B BUAC TANTENN PaTuyCcoOM
r =5 mm, auamerp oaHoi wactu D =75 mm, a apyroit d = 60 mm. M3meHeHne u3rubaroniero

max min
MOMEHTA HaXOJUTCSA B AUara3oHe: |\/|H =0,6xHmM, |\/|PI =—0,6kHm™, KpyTsI11€r0O MOMEHTA —
I\/IITan =3kHM, Ml"ql'” =1,5kHM. Ban wusroroBneH u3 cramm45 ¢ MeXxaHUYeCKUMHU

XapaKTePUCTUKAMH: oz = 600 MIla, o= 360 Mlla, o.1=300 Mlla, .= 230 Mlla,
1.1 =180 MIla, — u umeet nupOBaHHYIO MOBEPXHOCTb.

Kpurepun omenkn:

3 Gajuta — eciiv 3a/1a4a BBITIOJIHEHA MPaBHIIbHO B 00beMe 80-100%.
2 Gasuta — eciy 3a7a4a BBITIOJIHEHA PaBWIIbHO B 00beme 60-80%.

1 Gayuta — ecim 3a1a4a BBITTOJTHEHA MPaBMIIBHO B 00beMe 40-60%.

0 GayToB — eciiv 3aJja4a BBITIONHEHA MPaBUILHO MeHee ueM Ha 40%.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

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 CONPOTHUBICHUH 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 TIAaBHBIX IEHTPaJbHBIX MOMEHTOB HWHEPIUU MPOCTEHIINX
CEUEHHI: MPSIMOYTOJIbHHKA, TPEYTOJIbHHUKA, KPYTa, KOJIbIA
24 | TeopemMa 0 CYMMHUPOBaHMH MOMEHTOB HHEPIINH
25 | Teopema o npeoOpa3oBaHUU MOMEHTOB MHEPLUH NPH MapajuIeIbHOM NEpeHoce ocei
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 | Onpenenenue KacaTeNbHBIX HAPSDKEHUHN MPU KPYUCHHUH
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
KPUTUYECKON CHJIBL.

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. [Ipenen BBIHOCIMBOCTH MaTepHasa.

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

67 KOHCTpYKTUBHO-TEXHOJNOTHUECKUE (DAKTOPBI, BIMSIONIME HA YCTAJOCTHYIO MPOYHOCTH
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 MPH BBIHYKICHHBIX KoebaHusax cucreM. [logatiuBocTb
cucreMbl. Koo dunmeHT tTnHaMiUIHOCTH.

70 | OcobeHHOCTH yaapHOro JecTBUs Harpy3ku. Busel ynapa.

7 OO6muii cinyyait yZiapHoro BO3eiicTBUS Harpy3ku. Koadduuuent nuHamMuyHocTH B 0011eM
cllyyae yAapHOTro BO3AEHCTBUS.

72 | Yactable cinydau yaapa. Ko dunumenTsl JMHAMUYHOCTH JJIs1 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 (IO HAKONHUTETHLHOMY

pEUTHHTY)

«HE 3a4TCHO»

Ecau utoroselii pedTUHT
cocrasirteT MeHee 40 0aioB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTeibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

Ne nocooue, yueOHo- Haysmon
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 | ConmpoTuBiieHHE MaTepUaIoB [ DIEKTPOHHBIN 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 9BC
2 | T. ®.T'aBpusiosa, E. I1. ConpoTuBieHne MaTepruaioB [ DIEKTPOHHBIN [IpakTukym 2016 Penozutopuii
I'opnuenko, A. A. PazyBaeB | pecypc]| : IpakTHUKyM Ui CTYI€HTOB 3a04. Ty
dhopmbl 00yuenusa. B 2 4. Y. 1
3 | T. ®. I'aBpuiiosa, E. I1. ConpoTuBieHne MaTepruaIoB [ DIEKTPOHHBIN [IpakTukym 2016 Penosurtopuit
I'opnuenko, A. A. PazyBaeB | pecypc]| : IpakTHKyM Ui CTYIEHTOB 3a04. Ty
dhopmbl 00yuenus. B 2 4. Y. 2
4 | T.®.l'aBpunosna, E. I1. ConpoTuBieHre MaTEPUAIIOB [ DJIEKTPOHHBII [IpakTukym 2017 Penosuropunt
lNopauenko, A. A. PazyBaeB | pecypc] : MpakTUKyM JIJIsi CTYICHTOB OYHOM Ty
¢dhopmbl 00ydenus. B2 4. Y. 1
5 | B.T.Xyxos Mexanuka [ DNIeKTpOHHBIH pecypc] : VY4ebHOe mocodue 2012 3BC «Jlanb»

COIIPOTHBIIEHUE MAaTEpHAJIOB : yued. mocodue




8.3. IlepeueHb mpodeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANHMOHHBIX CHPABOYHBIX
cucrem
http://www.toehelp.ru/theory/sopromat/  Jlekiuu 1o  auciuiuinHe  «CoONpOTUBIICHUE
MaTepUalioBy, WILTFOCTPUPOBAHHBIC TIPUMEPAMH PEIICHUS 3a/1a4.

http://technofile.ru/files/sopromat.ntml ~ Marepuansl  is  cKauyuMBaHWs:  IIIAPTaJKH,
METOJMYECKHE TI0COOUsl M0 peIIeHHIo 3a1ad, ydeOHuK PeomocbeBa MO  CONMPOTHBICHHIO
MaTepHaoB, COPTAMEHT MPOKATHBIX Mpoduie, GopMyIbl.

http://mysopromat.ru/ Ha sTom calite HaxoauTcs:
e IIOJHBIN KOHCHEKT JEKIHI 110 Kypcy «COIpOTUBIEHHE MATEPHATIOBY;
e  HCTOPHS CO3JAHHS ¥ CTAHOBJIEHHUS CONPOTUBIICHHS MaTEPUAIIOB KaK Y4€OHOI0 [IPEAMETA;
e OIHCAaHHE COBPEMEHHBIX METOJOB KOHCTPYHPOBAHHS W pacueTa M3JCIHi Ha MPOYHOCTH U
JIOJITOBEYHOCTH;
e  CTAaTHCTHYECKUE METOJLI 00PaOOTKH PE3YILTATOB MEXAHUYECKHUX MCITBLITAHHIA;
e OIKCaHHE COBPEMEHHBIX MporpaMMHubIX KomiiekcoB CAD/FEA;
e  pa3IMYHBIE CIPABOYHBIE MaTEPHAIIBL.

http://www.soprotmat.ru/ Ha caiiTe HaxomuTcs Kypc JICKIUH, JaOOPaTOPHBIN MPaKTHKYM,
My3eil paspyiieHui, yaeOHbIe GHUIbMBI, CIIPABOYHBIC TaHHBIC © MHOTOE JPYTOe.

http://botaniks.ru/sopromat.php Ha 3ToM caiiTe ecTh BO3MOXXHOCTh OECIUIATHO CKA4yaTh
PUMEPBI PEIICHHS 3a/1a4 110 COMPOTUBIICHUIO MaTEPHAJIOB.

http://www.1001soft.com/soft/sopromat raschet ploskih balok i ram-945.html 3mecn
MO>KHO O€CIUTATHO CKa4aTh MPOrpaMMy IS pacdeTa OaioK, paboTarIINX HA U3THO.

8.4. [lepeueHb MPOrPaMMHOIO0 o0ecneYeHH sl

Ne Hanmenosanue IO PexBU3UTEI norongpa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpoxk
JIeNCTBUS - OECCPOUHO
2 | Office Standard Horosop Ne 690 ot 19.05.2015r., cpoxk
newctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok 1eHcTBHS - OECCPOYHO

8.5. Onucanne MaTepuaJbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JUCHUIIINHE

HauMeHoBaHMe 000Py10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

I/l | MPAaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
MOMELIECHU VISl CAMOCTOATEIbHOMN

padoThI o0yqawmmxcsi (HOMep ayJAUTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYyeOnass ayautopust s npoBeneHus | CToibl Y4EHUYECKHE TPEXMECTHbBIE
3aHATUM  JIGKIMOHHOTO THMA. Y4eOHas | (MOHOOJIOK), MOHOOJOKH JBYXMECTHBIE,
ayoquTOpUsl  JUIsL  TPOBEINEHHUS  3aHATHH | CTOJ MpenojaBaTeNbCKUi, CTYyI
| | ceMHHApCKoro TUma. VYyeOHas ayIuTOpus Ul | IPENoiaBaTeNIbCKU, JO0CKa ayJUTOpHas
KypCOBOTO IPOEKTHUPOBaHUS (BBIMOJIHEHMS | (MenoBast), kadenpa

KYpCOBBIX paboT). YueOHas ayauTopus i
IIPOBEJECHUS TPYNIIOBBIX U WHIVBUAYAJIBHBIX
KOHCYJIbTallMi. YueOHas ayauTopus i



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

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMENIeHU I CAMOCTOATEILHOM
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

NPOBE/ICHHS 3aHATHI TEKYLIEro KOHTPOJIS U
NPOMEXKYTOUHOH arTecranuu (A-419)

JlaGopaTopus "ConpoTHBICHHE MaTepruajioB".
Jlaboparopuss "MexaHHUYECKHUE HCIIBITAHUS
MarepuaioB". VYueOHas ayauTopusl IS
poBECHUS JJabopaTopHbIX padboT (A-115)

Crombl YUYCHUUYECKHE JIBYXMECTHBIC
(MOHOOJIOKH), CTOJI TpPEnoaaBaTeIIbCKHA,
CTyI MPENO0/IaBaTeIbCKUH, JTIOCKa
ayquTopHas (menoBasi), yctaHoBku: CM-
20, CM-24b, CM-11A, CM-8, CM-7b

YyeOHass ayamropust IS TPOBEACHHS
3aHATUHA  JIGKIMOHHOTO  TUMa. YueOHas
aymUTOpUsSL  JUISL  TIPOBEICHUS  3aHATHMA
CEMHHApPCKOro Tumna. YueOHas ayIuTopus JUis
KYPCOBOTO TIPOCKTHPOBAHUS  (BBITIOTHCHHS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus Ui
MIPOBEJICHUS] TPYIIIOBBIX M WHIUBUIYATbHBIX
KOHCYJIbTAIlMi. YueOHas ayJauTopus s
MIPOBEJICHUS 3aHATHNA TEKYIIETO KOHTPOJIS H
POMEXYTOUHOM arTectanuu (A-127)

Croyibl  y4EHUYECKHE JIBYXMECTHBIC
(MOHOOJIOKH), CTOJ TIPENOIaBaTeIIbCKUM,
CTYIN MPEeTo1aBaTeNIbCKUH, JIOCKa
ayauTopHas (MenoBasi)

[Tomemnienue uisi caMOCTOSATENbHOM PpabOThI
crynenros (I'-401)

Crobl Y4YEHHUYECKHUE, CTYJIbsA
yuenndeckue, [IK ¢ BeIxomoM B cerTb
WNHTepHer
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