MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
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)

10 HATPABJICHUIO TIOJTOTOBKU
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00ECTICUeHNE MAIIMHOCTPOUTEIHHBIX TIPOU3BOICTB

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexXHOIOT s MAIIIMHOCTPOCHHMSI

dopma 00ydeHus: ouHast
I'on Habopa: 2021
O6mas Tpynoemkocts: 6 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam

Cemectp 3

dopma KOHTPOJIsA PT'P, Hroro
Buj 3ansarui 3a4€eT
Jlexum 34 34
JlaGopaTopHble 18 18
[TpakTuyeckue 50 50
Pykosoactso: PI'P 1 1
ITpomMexyTouHas aTTecTanus 0,25 0,25
KonraktHas pabota 103,25 103,25
CamocTosTenpHas pabora 112,75 112,75
KonTtposs
Hroro 216 216




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

(OondxcHocmy, yuernoe 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

(Oondicnocmy, yueroe 36anue, cmenetsb, Qamunus U.0.)

PaGouvas mporpamma qucuuIninHbl coctaBieHa Ha ocHoBanuu @I'OC BO u yyeOHoro miana
HarpaBJICHUS TOATOTOBKU
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHIECKOE 00ECTICUeHNE MAIIMHOCTPOUTEIHHBIX TIPOU3BOICTB

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

COI'NTACOBAHO

3aBenyrouiuii kadeapoit
«O06opynoBaHue ¥ TEXHOJIOTUU MAIIMHOCTPOUTEIHLHOTO MTPOU3BOJICTBAY»

« » 20 T. H.IO. Jloruuos
(noonucs) (HA.0. ©amunus)

YTBEPXIEHO

Ha 3acemanuu kadenps
«HaHoTexHONOrNM, MaTepUaTOBEICHIE U MEXaHUKA

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



1. Ilesb ocBOEHMS TUCHUILTTHHBI

Llenp oCBOGHMS AMCUUIUIMHBI — HAy4YuTh Oyaymmx OakajaBpOB INPaBHIBHO BBIOMPATH
KOHCTPYKLIMOHHBIE MaTepuallbl U KOHCTPYKTHUBHbIE (DOpMBI, 0oOecrieunBaTh BBICOKHE I[OKA3aTeNld
HAJE)KHOCTH, JOJTOBEYHOCTH M  0O€30IaCHOCTH  HANpPSOHKEHHBIX KOHCTPYKLHMH W Y3JIOB
0o0opyoBaHus, co3aBaTh IPPEKTUBHBIE U SKOHOMUYHBIE KOHCTPYKIHH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

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

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOCHHE AAHHOW JHUCUUIUIMHBI HEOOXOAMMO Kak
npeamectByromee: «Mexanuka 3», «Mexanuka 4».

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
NHaukaTopbl JOCTHKEHUAS
KOHTpOJIUpYyeMble .. IInanupyemble pe3ybTaThl
KOMIIeTeHI U
KOMIIETeHIH U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Ko 1 HAMMEHOBAHUE)

OIIK-5. Cniocoben OIIK-5.4. lemoncTpupyeT | 3HaTh: OCHOBHBIC METO/IbI pacyeTa Ha

HCIIOJIb30BaTh OCHOBHBIE | MOHUMaHHE (PU3MUECKUX IPOYHOCTb, )KECTKOCTh U

3aKOHOMEPHOCTH, SIBJICHUM U IPUMEHSIET YCTOWYUBOCT.

JICHCTBYIOLLME B MIPOLIECCE | 3aKOHBI MEXAHUKH, YMeTb: NpoU3BOAUTH aHAIINU3

U3TOTOBJICHUS TEPMOJIUHAMHUKH, pPacUYEeTHBIX CXEeM, UICHTU(PHUITUPOBATH

MalIMHOCTPOUTEIbHBIX JJIEKTPUYECTBA U BUJIBI JepopMaIii, IPUMEHSTh

u3JIenui TpedyemMoro Mar"eTusma, Teopun METO/Ibl pacyeTa B COOTBETCTBHUHU C

KauecTBa, 3aIaHHOTO MaIllMH U MEXaHU3MOB. MOCTaBJICHHOM 3a7auei,

KOJIMYECTBA MpHU aHAJIN3UPOBATH MMOTYYEHHBIN

HaMMEHBIIINX 3aTpaTax pe3yNbTaT U JIeJaTh BHIBOJBI O

OOLIECTBEHHOI'O TpyAa paboToCTIOCOOHOCTH KOHCTPYKIHU.
Bnagers: meTogamu pacuera Ha
MIPOYHOCTb, )KECTKOCTh U
YCTOMYMBOCTb THUIIOBBIX 2JIEMEHTOB
KOHCTPYKIIHH.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYLIETO

M Bun . KOHTPOJIA
01yJ1b . HaumeHoBaHue TeM 3aHATHH
(paszen) yueOHoM (yaeBHoii padoTbI) Cemectp | O0beM, u.| banuabl | UHTepakTuB, 4. (HAHMEHOBaHUeE
padoTsbI OLICHOYHOI'0
cpeacTna)
Brenenne. Meton ceuenuit. [loctpoenue
Monyns 1 |Jlek 1 sntop BCO® npu pactsskeHuun-coxatuu, 3 2 — — Bomnpocsr k 3auety 1-3
Kpy4eHUH, U3rude
Pemenue 3anau no teme «Iloctpoenue smrop KoMIIeT 3a/ankii
Monyns 1 |Ilp 1 BC® npu pacTsKeHUH-CKATUH U KPYUYEHUN 3 2 2 —
st [p 1
CamocrosTenbHOE peleHue 3a/1au o TeMe: KOMILIEKT 33184 Uit
Monayns 1 |PIP 1.1-2  |«IlocTpoenue smrop BCD npu pacTspkeHUH- 3 6 2 — PIP 1.1-2
CXKaTUH U KPYUECHUN )
OtpaboTtka TexHuKU nocrpoenus smrop 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 pelIeHue 3a/1a4 Mo 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 N Cemectp | O0beM, u.| banuabl | UHTEepakTHB, 4. (HAHMEHOBaHUE
(paznen) (yueoHo¥i paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
Hanpspkenus u neopmanuu npu
Monyis 2 | Jlex 3 pacTsHKEeHUN-CKaTUU. MexaHnndeckue 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 s J1a6 2
XapaKTePHBIM CEUCHHSIM
Pacyer Ha IPOYHOCTH U KECTKOCTh MPH Bompocsr k 3auery 17-
Monyns 3 | Jlek 4 3 2 — —
Y PacTsKEHUU-COKATUN 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 PELIeHUE 33/1a4 110 TEME:
" Kommuiekt 3aay s
Monyns 3 |PI'P 2 Pacuer Ha IPOYHOCTH U JKECTKOCTH NPU 3 12 4 — PLP 2
pacTsSHKEHUHU-CKATHH"
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 KacaTEJIbHBIX 27, 41-47
HanpspbkeHuid. Meton Mopa fist cirydast u3ruoa
Pemenue 3anau no teme "Onpenenenne LT u .
Kommnuext 3aganuit
Monyns 4 |IIp 7 TJIABHBIX [IEHTPAIHHBIX 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 N Cemectp | O0beM, u.| banuabl | UHTEepakTHB, 4. (HAHMEHOBaHUE
(paznen) (yueoHo¥i paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
Omnpenenenre MEXaHMUECKUX XapaKTePUCTUK .
Kommnekr 3amannii
Monyns 2 |JIab 3 MaTepuaa 1o pe3yiabTaTaM UCIbITAHUS Ha 3 2 2 — U1 J1a6 3
pacTspKeHue
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 M JKECTKOCTh MPH 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 JIEUCTBHUHU JIBYX 3 2 2 - s TIp 10
NpSIMBbIX 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. KpydeHne crepikHel HEKPYTJIoTo 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
Monyanb . HanmeHoBaHue TeM 3aHATHH
(paszen) yueOHoM (yaeBHoii padoTbI) Cemectp | O0beM, u.| banuabl | UHTEepakTHB, 4. (HAHMEHOBaHUE
padoTsbI OLICHOYHOI 0
cpeacTna)
Penrenue 3amaud mo teme "Pacuer Ha o
KommnekT 3amannii
Monyns 6 |IIp 12 IIPOYHOCTH U JKECTKOCTh IPU KPYUEHHUH Bajia 3 2 2 — 15 T 12
KpYIJIOTr0 ONEPEYHOTO CeUEHUs " ! P
MeTto cuit IpUMEHUTEIBHO K TPEM BHUIaM Bomnpocs! k 3auery 51-
Monyne 7 | JIek 9 e (boplllwaunnp p A 3 2 — — £o p y
Pemenne 3amau no reme "Pacuer ctatnuecku .
KommnekT 3amannii
Monyne 7 |1Ip 13 HEONPEACITMMBIX CHCTEM IPU PACTSIKECHUH - 3 2 2 -
" st [p 13
C)KaTUH
OnpeneneHue nepeMereHni Ipu KocoM Kowmmiekr 3aganuii
Monyns 5 |JIa6 5 ngﬁefe peMetl p 3 2 2 2 1146 5 A
IS
YdeT cuMMETpHH IIPH PACKPBITHH Bomnpocs! k 3auery 51-
Mopnyne 7 | Jlek 10 o P P packp 3 2 - - P y
CTATUYCCKON HEONPEIETUMOCTH 52
Pemenne 3amay mo treme "Yder BIUAHNAA
TeMIepaTyphbl 1 HETOYHOCTH U3TrOTOBJICHUS Kowmmiext 3aganuii
Monyns 7 |IIp 14 patyp . 3 2 2 — a
IIPU PACKPBITUH CTaTUYECKON s [p 14
HEOMPEAeIUMOCTH "
Pemenue 3amau nmo teme "Pacyer craTnyecku K .
OMIIJIIEKT 3aJaHui
Monyns 7 |IIp 15 HEOIpeIeIMMBIX OasloK MmpH u3ruoe" 3 2 2 — a
st [p 15
Hanpsioxkennoe n teopMupoBaHHOE
P (bopmmp Bompocs! k 3adery 53-
Moayas 8 |Jlek 11 COCTOSIHHE B TOUKe. Teopuu MpoOUYHOCTH. 3 2 - -
. N 57
OO6muii ciydail HarpyKeHus
Pemenne 3amau no teme: "Pacuer Ha Ny
Kommiext 3agannii
Mopnyns 7 |IIp 16 MIPOYHOCTH U KECTKOCTh CTATHYECKHU 3 2 2 — o 16
N ISt
HEONpeAeIuMOoi pamsbl” ! P
CaMOCTOSITENLHOE PELICHNE 3a7a4 10 TEME:
Ko eKT 3aJ1a
MILJIEKT q IS
Monyns 7 |PI'P 4 "PacueT Ha IPOYHOCTH U JKECTKOCTD 3 16 5 — AaTA

CTaTUYECKU HEONPEIeTUMOM paMbl"

PI'P 4




®DopMbI TEKYLIET0

Buna . KOHTPOJIA
Monyan N HaumeHoBaHue TeM 3aHATHH
yueOHoM N Cemectp | O0beM, u.| banuabl | UHTEepakTHB, 4. (HAHMEHOBaHUE
(paznen) (yueoHo¥i paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
Onpenenenre MOMEHTA 3alEMIICHUS KOMILTEKT 3a1aHHii
Monayns 7 |JIab 6 OJIHOMPOJIETHOM CTaTUYECKH HEOIPEAECIUMON 3 2 2 2
a1k s J1ab 6
Omnpenenenue nepeMeeHui 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
Moxayas 8 |PI'P 5 "Pacyer Ha IPOYHOCTH IPOCTPAHCTBEHHO 3 16 5 - A
JoMaHoro opyca"
Pacuer Ha ycTONYMBOCTS 32 NpeAeIIaMu BomDock! 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" st [Ip 20
Moy 9 |PIP 6.1 CaMocCTOsATENbHOE PELIEHUE 3a/1a4 T10 TEME: 3 10 3 3 KommunekT 3anau nist

"Pacuer cxaTol CTOMKHM Ha YCTOMYHUBOCTB"

PI'P 6.1




®DopMbI TEKYLIET0

Bun . KOHTPOJIA
Moayab . HaumeHoBaHue TeM 3aHATHH
yueOHoM N Cemectp | O0beM, u.| banuabl | UHTEepakTHB, 4. (HAHMEHOBaHUE
(paznen) (yueoHo¥i 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 3anay no 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 Oanok" s [p 23
Pemenue 3amau no treme "Pacuer Ha KOMILIEKT 3a/arHi
Monyns 11 |IIp 24 MIPOYHOCTD U JKECTKOCTh OAJKH MPH 3 2 2 — 15 T 24 A
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 N Cemectp | O0beM, u.| banuabl | UHTEepakTHB, 4. (HAHMEHOBaHUE
(paznen) (yueoHo¥i 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 pedTuar + Pe3yabTat nToroporo recrupopanus)/2 + bb (ecsim Bb npeaxycmorpensr)




5. O6pa3oBaTeibHbIEC TEXHOJIOTHH

[Tpu u3ydeHHH OUCHUIUIMHBI «MeXaHuKa 2)» HCIOJIb3YIOTCS CleNyIole 00pa3oBaTelbHbIE
TEXHOJIOTHH:

- TCXHOJIOI'UA AUCTAaHIUMOHHOI'O O6yLICHI/I$I

- TEXHOJIOTUHM TPATUIIMOHHOTO OO0y4YeHus B (GopMe JEeKIHH, J1a00opaToOpHBIX, MPAKTHYECKUX
3aHATHI U CAMOCTOSITENIbHON pabOThI CTY/IEHTOB;

- TEXHOJIOTHSI OaJUIbHO-PEHTUHTOBOM CHCTEMBI OICHKH YCIIEBAEMOCTH CTYJICHTOB, BKJIFOYAS
TECTHUPOBaHUE KaK (HOPMY UTOrOBOrO KOHTPOJISI 3HAHUN CTYJIEHTOB;

- 2JIEMEHTHl MPOOJEMHOTO O0yUYeHHS B BHJIE HAJIWYHs BOIPOCOB MPOOJIEMHOIO XapakTepa B
3a71a4ax PacyeTHO-IIPOCKTHPOBOYHBIX pabOT M TpeOOBaHMU aHaIW3a MOJTYYEHHBIX PE3YNIbTaTOB C
HOCJICAYIOIIUM BBIBOJIOM IO PEIICHUIO 3a1a4H.

6. MeToauuecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

1. H3yuyeHue TeOopeTHUYECKOW YACTH TEMbl KaKJIOTO MOAYNS CIEAyeT cpa3y 3akpeluisiTh Ha
pelIeHny 3a1ad 10 JaHHOU TeMe.

2. Ilpuctynas K pemeHuro J000H 3a/1auu, ciaelyeT BHUMATEIbHO IPOYUTATh TOCTAHOBKY 3a/1a4M
1, B COOTBETCTBHE C HEl, BRIOMPAThH AITOPUTM PEIICHHUS.

3. Ilpu odopmieHun pemeHus 3ajad peKOMEHIYETCsl CTPOro CJI€J0BATh TUIIOBBIM aIrOPUTMAM U
3aKaH4YMBaThb BBIBOJAMHU 110 pE3yJibTaTaM pacycTa.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 OIIK-5 - TecroBsie 3aganus NeNe 1-30
- PI'P NeNe 1-6
- Bonpocsr k 3auety NoNo 1-73

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁXOJIHMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KoMIuieKT 3aiaHuii AJ151 IPAKTHYeCKOoro 3ansaTus Nel

Tema: «IlocTpoenue 3M0pP BHYTPEHHUX CHJIOBBIX (JaKTOPOB NPH PACTIKEHUH -CKATUH
U KPYyYeHUMN»

Tunosbie npuMepsbI 3aaHUH

3amaya 1. /Ins naHHOM pacyeTHOM CXEMbl MOCTPOUTH BMIOPY HPOAOJabHONM cuiibl N, HCIONb3ys
METO/]I IOCTPOEHUS IO XapaKTEPHBbIM CEUEHUSIM.

H
05,
- G207
F=20kH F,=30kH F.=40kH
—=f —— O—e
———— /
a a a a=lm

3amaya 2. JInsg JaHHOM pacdeTHOM CXEMBbI MOCTPOUTH AMIOPY KPYTALIEro MoMeHTa Mz, ncnonb3ys
METO/]I IOCTPOEHUS MO0 XapaKTEPHBIM CEUEHUSIM.

o Mtk MESOKHY

m=10" 7 ~30KHu
1IN g
3301 P DD e

/m=20“;'/

a a a a a=1lm

Kpurepun ouenku:

2 Gasuia - eIy 3aJ1a4d BBITIOJHEHBI IPpaBUIILHO B 00beme 70-100%.
1 Gasut - ecnu 3a1a4M BBITIOJTHEHBI TPaBUIBHO B 00beMe 40-70%.

0 GanyoB - eciM 3a7auMl BHINOJIHEHBI IPaBUIILHO B npeaenax 0-40%.



7.2.2. KoMIUIeKT 3aIaHui 1151 1a00PATOPHO-NIPAKTHYECKOTro 3aHsiTus Nel

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

Tunosoii npumep 3a1aHus

Jns naHHOW pacyeTHOM CXEMbI IMOCTPOHUTH SMIOPHI MOMEPEYHON CHIIBI W M3rHOaroIero
MOMEHTA, UCIOJIb3Ysl OCHOBHBIC 3aKOHOMEPHOCTH M OIpEEisisi 3HAYCHHs] BHYTPEHHHX CHIIOBBIX
(bakTOpOB B XapaKTEPHBIX CEUCHUSX.

g=20 KH
M=20kitH ‘ M
> e AAEEEERE
a7 . 4 |12 AR 30
Tm Im . 2 M
—— B—t el E— :—I

Kpurepum ouenku:

2 Gaa - eciiy 3a/1a4a BBITIOJIHEHA NMPpaBUiIbHO B 00beMe 70-100%.
1 Gast - ecnu 3a/1a4a BHITIOJTHEHA NPaBHIBHO 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: «IlocTpoenue H>MIOpbI MONEPEYHOH CHJIBI M HM3rMOAIOLIEr0 MOMEHTa Ha
ABYXOIIOPHOM 0asike»

Tunosoii npumep 3axaHus

Jis naHHOW pacyeTHOM CXeMbl MOCTPOUTH SIIOPHI MOMEPEUHOM CHIIBI M H3THOAI0LIEero
MOMEHTa, UCHOJb3Yysl OCHOBHbBIE 3aKOHOMEPHOCTU W OMNpEeNisis 3HAUE€HUS BHYTPEHHUX CHIIOBBIX
(akTOpPOB B XapaKTEPHBIX CEUECHUSX.

Kpurepum ouenku:

2 Gauia - ecJiv 3aj1aya BBINOJIHEHA NMPaBWIbHO B 00beme 70-100%.
1 Gasut - ecnu 3a/1a4a BRIIIOJIHEHA 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: «IlocTpoeHue 3MIOP BHYTPEHHUX CUJIOBBIX (JaKTOPOB HA IBYXONOPHOM pamMe»
Tunosoii npumep 3a1aHus

Jlyig MaHHOM pacdyeTHO#l cXeMbl paMbl MOCTPOUTH AMIOPHI BHYTPEHHUX CHIIOBBIX (DaKTOPOB,
UCIOJIb3ysl OCHOBHBIE 3aKOHOMEPHOCTH M ONpPEeNisisi 3HAYCHUSI BHYTPEHHUX CHIIOBBIX (PaKTOPOB B
XapaKTEePHBIX CEUCHUSX.
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Kpurepum ouenku:

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

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

7.2.5. KoMIUIeKT 3aaHuii 1715l MPAKTHYECKOro 3aHsiTusi Ne4

Tema: «IlocTpoeHne >MI0Pp BHYTPEHHHX CHJIOBBIX (PAKTOPOB Ha MNPOCTPAHCTBEHHO
JIoMaHOM Opyce»

Tunosoi npumep 3axaHus

Jls 3a1aHHOM pacueTHOM cXeMbl TOCTPOUTD AMIOPHI BHYTPEHHUX CHIIOBBIX (DaKTOPOB, UCTIOIB3YsI
METO/I IIOCTPOCHHUS 110 XapAKTEPHBIM CEYEHUSAM.

Ja

a a ~ 20a
q L
q

Kpurepun onenkn:

2 Gana - eciy 3a/1a4a BBINOJIHEHA MPpaBUiIbHO B 00beme 70-100%.
1 Gayut - eciu 3a/1a4a BBITIOJTHEHA MPaBHIIbHO B 00beme 40-70%.

0 GaytoB - ecim 3aj7a4ya BHIMOJIHEHA IPaBUIIBHO B ipenenax 0-40%.



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

Tema: «IlocTpoeHHe 3MIOP BHYTPEHHHUX CHJIOBBLIX ()AKTOPOB Ha KOHCOJBLHOH pame
JIKCIPECC-MeTOA0M IO XapPaAKTEPHBbIM CeYeHHSIM)

TunoBoi npuMep 3a1aHuA

JUis aHHOM pacyeTHOM CXeMBI paMbl IOCTPOUTH SHIOPHI BHYTPEHHUX CHIIOBBIX (DaKTOPOB,
UCIOJIb3Yysl OCHOBHBIE 3aKOHOMEPHOCTH U ONpEAEss 3HAUeHHs] BHYTPEHHUX CHUIIOBBIX (DAKTOPOB B
XapaKTEePHBIX CEYCHUSX.

el
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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. KommuiekT 3ajaHuii Uil MPaAaKTHYeCKOro 3aHATHs Ne5
Tema: «Pacyer Ha NPOYHOCTH NPHU PACTHAKEHHUU-CKATHH»
Tunosoii npumep 3axaHus

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

A2=2A1

, A154, — o105
v b
i
F.=30xH F.=15kH F=104H
———
A,=0,5%107 M’
1=05 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 IPaBUIIbHO B npenenax 0-40%.



7.2.8. KommuiekT 3aganuii VIl MPaAKTHYECKOr0 3aHATUS Ne6

Tema: «Pacyer Ha )KeCTKOCTDH NMPHU PACTSZKEHHUH-CKATUN

Tunosoii npumep 3a1aHus

CTep}KCHB Kpyrjioro mnomnepeyHoro CCUCHUA HarpyXeEH OCCEBbBIMHU CHJIaMHU.

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 BBIMOJIHEHA MpaBiIbHO B 00beMe 40-70%.

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

7.2.9. KoMIUIeKT 3alaHuii 1J15l IPAKTHYECKOTro 3aHsaTHs Ne7

A=0,5%107 o

[IpousBectu

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

COCTABHOI'0 CCYCHUSA

TunoBoi mpuMep 3a1aHuA

,Z[JI?I 3aaHHOTO CJIO)KHOTO CCYCHUA OIIPCACIUTL II0JIOKCHHUE LCHTPA TIKCCTH H HaUTH
TJIaBHBIC HCHTPAJIIbHBIC MOMCHTHI HHEPIIUN B JOJIAX ITapaMeTpa a.

o
e

-—

Kpurepun onenkn:

2 Gaia - eciiv 33j1a4a BBITTOJIHEHA MPaBWIIEHO B 00beme 70-100%.

1 GaJi - eciiv 3aj1aya BBINIOJIHEHA MPaBUIIBHO 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 MarpaMMy B YCJIOBHYIO AMarpammy JUIsl 3apaHee MCHBITAHHOTO 00pasiia, BBLAAHHOTO
IpernojaBaTesieM BMECTE C IMPOTOKOJIOM, BKIIOYAIONIMM MAIIMHHYIO JUarpaMMy M pa3Mepbl

oOpa3siia 10 UCTIBITaHUSI.



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
[0],=100 MIla, [c]c=150 MIla, onpenenuTh W3 YCIOBHS MPOYHOCTH XapaKTEepHbIA pazmep [a]
CIIO)KHOTO TIOTIEPEYHOTO CEUCHHMsI, IPEABAPUTEIBHO PEIIUB BOINPOC O €ro palrOHaIbHOM
TOJIOKEHHH.

o

F=10kH

i !

Kpurepum ouenku:

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

0 GaytoB - ecu 3a/1a4a BBHITIOJTHEHA MTPaBUIIEHO 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

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

Kpurepun ouenku:

2 GaJuia - ecJid 3ajaya BhIIIOJIHEHA NMPaBUIIbHO B 00beme 70-100%.
1 Gast - ecnu 3a/1a4a BRITIOJIHEHA PaBUILHO B 00beme 40-70%.

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



7.2.13. KoMI1eKT 3a1aHuil 119 NPaKTHYecKoro 3ansaTus Nel(
Tema: «PacueTr Ha NIPOYHOCTH NMPHU COBMECTHOM JA€CTBUY ABYX NPSAMbIX U3rH0O0B)

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!

J
HAKH 3kHM

6xH 5kH
G4m gém q6m

CooTHoleHHEe CTOPOH MpssMoyrosibHOro cedeHus h/b = 1,5. CTepikeHb U3rOTOBIICH U3 CTAIU
Cr3 ¢ nomyckaembiM HampspkeHueM [o6]| = 160 MIla. Omnpenenuts U3 YCIOBHS MPOYHOCTH
XapaKTepHBI pazmMep D npsMOyTroIbHOrO CeUCHHSI.
Kpurepun onenku:
2 Gayuia - ecJiv 3aj1aya BBINOJIHEHA NMPaBWILHO B 00beme 70-100%.

1 Gamn - ecnu 3a7a9a BHITTOTHEHA PaBUIHHO 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'IbHO U TCOPCTUYCCKH OIIPCACINTDb BCIIMUYUHDBI HpOFI/I6OB " YI'JIOB IIOBOPOTA B
YKa3aHHBIX CCUCHUAX 6am<1/1, CPaBHHUTD MMOJIYYCHHBIC PE3YJIbTAThl U CACIATh BBIBOBI.
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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 GaioB - ecim paboTa BBIMOJIHEHA MTPaBUIIBHO B Tipenenax 0-40%.



7.2.15. KomniekT 3a1aHuii 1JI mpakTH4YecKkoro 3anatus Nell

Tema: «Pacyer HA NMPOYHOCTH NPH COBMECTHOM [IeliCTBMHM H3rM0a W PacCTSKeHUs -
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
p L 3kHM

6kH 5kH
Q4m 06Mm 06m

CooTHOIIICHHE CTOPOH TpsiMoyrosibHOTo ceuenust h/b =1,5. CrepikeHb 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
XapakTepHbIid pasmep b npsmoyrospHOro ceueHus. OnpeaeauTb CMEIIeHUEe HEHTPaIbHOM JTMHUK 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. KoMmJjiekT 3aaHui JJ151 MPAKTHYECKOro 3aHsiTus Nel2

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

Tunosoii npumep 3axaHus

JUis  1aHHOrO KOHCOJIBHOTO Bajla OIpENeNUTh W3 YCIOBUS TMPOYHOCTH BEITUYUHY
JIONyCKaeMoro jauamerpa cedeHust [d], mpenBapuTenbHO NOCTpouB 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* MI1a.

2 =20kHv M=10kHw
M:A'OK'-M f:'r MZ / KHw /
V4 0=
) 7/ VA NE /7 VAl -O
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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 BHIOJIHEHA PaBUIIbHO B npenenax 0-40%.



7.2.17. KoMI1eKT 3a1aHUil 119 MPpaKTHYecKoro 3ansaTus Nel3

Tema: «PacueT cTaTHYeCKH HEOINPEACINMBIX CUCTEM IPHU PACTAKCHUU -CKATHN

Tunosoii npumep 3a1aHus

JIByXCTyneH4aTslii Opyc € JKECTKO 3aIlEMJICHHBIMH KOHLIAMH HAarpyXeH CHUCTEMOHN
OCEeBBIX HArpy3ok. ONpeaeinuTh U3 YCIOBHS MPOYHOCTH BEIMYHMHY JOIMYCKACMOW ILIONIAJIH
HONIepeYHOro cedeHust Opyca [A], ecinm HW3BecTHa BEJIMYMHA JIOIMYCKAEMOTO HAIpsDKCHUS
[6] = 160 MIla, moxyns ynpyroctu E = 2x10° M]a.

AFA A,=2A
KH

F=60kH '
—

1/ 2 1/ 2

I =1 m

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 BHIMOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

7.2.18. KomnuiekT 3a1aHuii 1Jis1 JIa0OpPATOPHO-NPAKTHYECKOT0 3aHATUS Ne5
Tema: «Onpenenenne nepemMenieHuii Mpu KOCOM U3rude»
TunoBoi npuMep 3a1aHusA

3KCH€pI/IMeHTaJ'II)HO U TCOPETHYCCKU OIPCACINTh 3HAUCHUC W HAIPaABJICHHUEC IIOJHOI'O

nepeMenieHns: CBOOOAHOTO KOHIIa KOHCOJIBHOM Oallku mpu kocoM usrube, ecmu F = 10 H, o = 75°,
I =300 mm.
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Kpurepun onenkn:

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

0 GaioB - ecim paboTa BBINOJIHEHA MTPAaBUIIBHO B Tipenenax 0-40%.



7.2.19. KomnuieKT 3aqaHuil 111 NPAKTHYECKOro 3aHaTusa Nel4

Tema: «Y4er BIUSIHUSI TeMIePATYpPbl 1 HETOYHOCTH H3rOTOBJIEHUS] NPH PACKPBITHH
CTATUYECKO HeonpeaeIuMOCTI)

TunoBoi npuMep 3a1aHuA

AFA A,2A
) Gr20";
F=60kH
2 | o2 7
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 GannoB - ecim 3a7avya BHIMOJIHEHA IPaBUIIbHO B ipenenax 0-40%.

7.2.20. KoMIuieKkT 3aJaHuii 1Jisl IPAKTHYECKOro 3aHsiTus NelS

Tema: «Pacuer cTaTMyecKu HeonpeaeIMMbIX 0AJIOK NPH U3rude»

Tunosoi npumep 3axaHus

Jlnst naHHOM OalIku PacKphITh CTATUYECKYIO HEOINPEASIMMOCTh, TOI00paTh W3 YCIOBHS

IIPOYHOCTH B KQUECTBE MONEPEUHOr0 JBYTaBPOBBIN poduiib, eciu [c] = 160 Mlla.

o < Nt o
QA%T M2t

{ | ] ]
\
£ 0 i ﬁ‘+ * ' *b" * *»: '\/

Tm 1M 7 m

Kpurepun ouenku:

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

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

7.2.21. KoMI1eKT 3a1aHUil 115 NPAKTHYeCKOro 3aHsaTus Nel6
Tema: «Pacyer Ha NPOYHOCTDH U )KECTKOCTh CTATHYECKH HEONPeAeJTMMOM pamMbD»
Tunosoii npumep 3axaHus

Jns gaHHOW paMHOM KOHCTPYKUMH MOJ00paTh M3 YCIOBHSI MPOYHOCTH B KadyecTBE
MOMIEPEYHOr0 CEYEHMs SIIEMEHTOB JIBYTaBPOBBIM MPOQUIIb, €CIIM KECTKOCTh CEUeHHH Bcex



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

a=lm F20kH

2a

Kpurepum ouenku:

2 Ganna - eciiy 3aJa4a BBITIOJIHEHA MPpaBUiIbHO 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
OJTHOIIPOJIETHOM CTATHYECKU Heompeaenumoit oanku, ecau F1 =15 H, F2 =20 H, 11 = 300 mm,
I2 =700 mm, lo = 600 mm. CpaBHHUTH pe3ysIbTaThl M CACIATH BBHIBOIBI.

I'=800 ane
Zi = = WAPHUDHS
nodsumcHEL | In HOCSUNCHAR
HPGMHEGEEC

Qi=IxL )\

&

EIg

(Q2)

uncuRamop (Q2) * -

¥ ugcogoso Mung Pasueps ceueHnm
a a F :
- | = E
JOHOTHUTRETEHDIE =
nodsscru I Il
. - = T’ b=40 aeum

I

Kpurepun ouenku:

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

0 GannoB - ecu paboTa BBITOJIHEHA PaBUIBHO B nipeaenax 0-40%.



7.2.23. KoMnieKT 3aqaHuil 111 NPAKTHYECKOro 3aHaTus Nel7
Tema: «OnpenesieHue HaNpsZKeHU ¢ MOMOIIbI0 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 IJIOIIAJKe, HAKIOHEHHOU o1 yrioM 30° K MonepeyHOMY CEUEHHUIO CTEPKHS:

[
|
!
;
|
:

I

F‘

Kpurepum ouenku:

2 Gana - eciiv 331a4a BBIMTOJTHEHA MPaBUWIIEHO B 00beme 70-100%.
1 Gan - ecyu 3a7a4a BBIMOJIHEHA MPaBUiIbHO B 00beMe 40-70%.

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

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

JIns. naHHOW KOHCOJIBHOM pamMbl, M3TOTOBJICHHOW M3 €IMHOrO MPYTKa MPSIMOYTOJIBLHOIO
CEUCHHA M HArpy)XeHHOW MPOCTPAHCTBEHHOW CHUCTEMOW CHJI, MOA0OpaTh W3 YCIOBHS
NPOYHOCTH Pa3Mepbl MPSIMOYrojbHOro cedenus h u b. TIpuHATH BeNMWYHMHY OMYyCKaeMOTO
Hanpsokenus [6] = 160 MIla, hib = 2.

|=1 m

M

F=20xH

Kpurepun ouenku:

2 GaJuia - eclid 3ajaya BhIITOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gast - ecnu 3a/1a4a BEINIOJIHEHA PaBUILHO B 00beme 40-70%.

0 GatoB - ecim 3a7a4ya BHIMOJIHEHA IPaBUIIbHO B Tipenenax 0-40%.



7.2.25. KoMI1eKT 3a1aHUil 119 NPAKTHYecKOro 3aHsaTus Nel9
Tema: «OnpenesieHne rpy30noAbeMHOCTH CKATOT0 TMOKOI0 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
G
) [‘-lE y A Q A 9
2 A 0 | 1,00 120 | 0,45
‘1 20 | 096 130 | 0,40
~y x |40 0,92 140 | 0,36
' <]i 60 | 086 150 | 0,32
= 70 | 0,81 160 | 0,29
- 80 | 075 170 | 0,26
~ X -7 = 4190 0,69 180 | 0,23
¥ N ;y L =1, = 1885 eM™ =551 0'60 190 | 0,21
A A=237.7 cm? 110 | 0,52 200 | 0,19

Kpurepum ounenku:

2 Gama - eciiv 3a1a4a BBITTOJHEHA MPaBUWIIEHO B 00beme 70-100%.
1 Gan - ecyu 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: «OmnpeneneHue mnepeMelleHHii B CTATHYECKH HeONpeIeJMMOM 3aMKHYTOM
KOHTYpe»

Tunosoi npumep 3axaHus

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

Jesulii-unouKamop
ZOPUFOHIATEHOS0 g=v,
HEPEMELeHUA'

318 am

1

Pasmeprr-cegenna’

nepemeiyenua'

f
nodeecrka-c-epysanu’ o T

3KCHCpI/IMCHTaJ'H:HO U TCOPCTUYCCKU  ONPCACIIUTL 3HAYCHUSA TOPU3OHTAJIBHOIO U
BCPTUKAJIBHOT'O HepeMeIHeHI/IfI B CTAaTHUYCCKHU HCONPCACINMMOM 3aMKHYTOM KOHTYpPC. CpaBHI/ITI)
PE3YIbTATHI U CACIIATH BBIBOJBI.



Kpurepun onenkn:

2 Ganna - ecnu paboTa BBINOJIHEHA MPaBUIbHO 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 3aaHuil 1J1sl TPAKTH4YeCKOro 3ausitus 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 TIIOCKOCTSX XOZ U YOZ.

Z
F
[Monepe4roe ceyerie
CTOMKH
A 7
=
3.5M e
7
¥ [isesnep
H ; o] X
3.5m >
: y
Nq
X ey el by e epm— |

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 (HUIMEHT 3araca yCTOHYHBOCTH.

Kpurepum ouenku:

2 Gayuia - ecJiv 3aj1ada BBINOJIHEHA MPaBUWILHO B 00beme 70-100%.
1 Gamn - ecnu 3a7a49a BHITTOIHEHA MTPaBUIIbHO B 00beMe 40-70%.

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

7.2.28. KomnuiekT 3a1aHuii 1JI NpakTH4YecKoro 3anaTus Ne21
Tema: «1IpoeKTHPOBOYHBIN PacyeT CKATHIX CTOEK HA YCTOHYMBOCTb)»
Tunosoii npumep 3axanus

Crotika gmuHOM (=1 M ¢ MIAapHUPHO ONMEPTHIMU KOHIIAMU U TIPOMEKYTOYHOH IApHUPHON
ormopoil mocepeanne cxumaercs cwiod F =20 xH. TlomoOpare BenwmuuHy pasmepa a
HIOTIEPEYHOTO CEYEHHsI CTOMKH, 00ECIIEUNB €€ YCTOWYMBOCTh, €CIIU JOITyCKAeMOe HalpshKeHUE
Ha oxkatue [o]c=160 MIla. Jlns COpoeKTHPOBAaHHOH CTOHKM OIPENCIUTh BEIUYHHY
KPUTUYECKON CHIIBI U KOO PHUIMEHT 3armaca yCTOMYHBOCTH.



F=70kH
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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 3a1aHui JJ151 MPAKTHYECKOro 3aHaTus Ne22
Tema: «PacueT Ha MIPOYHOCTH NMPHU MOBTOPHO-TIEPEMEHHBIX HATPY3KAX»

TunoBoi npuMep 3a1aHuA

VY4acTOK Bajla € KOHLEHTPATOPOM HANpPSDKEHUM B BHUAEC BBITOYKHM I10JIBEPracTCs
COBMECTHOMY JIEHCTBHIO M3rM0a U KpydeHus. 3HaueHue W3ruOaroiero MOMEHTa U3MEHSETCs

B JMAma30HE; Mgﬁx =0,8kHwm, MT” =-0,8kHM, kpyrsmero momenrta — I\/IlrI;X =2xHwMm,
Mgn =0. 3HaueHus reoMeTpuuecKkux pasmepoB Bama: D =55mm, d=50mm, r=2mum,

_D-d
t= ——— . Ban wusroroBien u3 cramu 40XH c MeXaHWYECKMMHU XapaKT€PUCTUKaMHU:

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.

Ivl<p e M<p
a j M,

=
d

—_

MoHKas1 0bMoYKa /

Kpurepun ouenku:

2 GaJuia - ecJid 3ajiaya BhIITOJIHEHA NMPaBUIIbHO B 00beme 70-100%.
1 Gat - eciu 3a/1a4a BBITIOJTHEHA MPaBHIIbHO B 00beme 40-70%.

0 GanyoB - eciM 3a7aya BHIOJIHEHA PAaBUIIbHO B ipenenax 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.

O — vzoa nosopoma

.« )'W\ 3 —uxduxamop vaioeozo
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Kpurepum ouenku:

2 Gamna - ecii paboTa BBIMTOJTHEHA 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 0AJTOK»

Tunosoii npumep 3axaHus

Ha koHCONMpHOM yd4acTke ABYXOMOPHOW Oalikv, M3roTOBIeHHOW u3 AByTaBpa Nel(,
YCTaHOBJICH JJeKkTpojBuraresis BecomM F =0,2 kH. Yucino 000pPOTOB IIIEKTPOJIBHTATEIIS
N =600 06/mun. AMIUIATYAHOE 3HAYEHHE IIEHTPOOSIKHOW CHIIBI, BO3HUKAIOIIEH MpH
BpaieHuu potopa, Fo = 0,2F.

N F X

=05 M

-
B T

[Ipow3BecT MPOBEPOUHBIN pacyeT HA MPOYHOCTh MOJMOTOPHON OaTKU M OTMPEIETUTH
3HaueHue {, mpu KOTOPOM BO3MOXKHO HAcTyIUleHHuEe pe3oHaHca. CONMpOTHUBIEHHEM CpEIbl
npeHedpeus. Jlomyckaemoe HarpshkeHue [o] mpuHATh paBHBIM 160 Mla.



Kpurepun onenkn:

2 Ganna - eciy 3a/a4a BBINIOJIHEHA MPaBUiIbHO 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 3aJaHuil 1Jisl MIPAKTHYECKOro 3aHsaTust Ne24
Tema: «PacdyeT Ha NIPOYHOCTH H KECTKOCTH 0AJKH NMPH 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 MEXIy co00i. OnpenenuTh T0MyCTUMYIO BETHUYUHY
Macchl Majaromero Teixa [M], mpu Kotopoil Oyaer obecredeHa MPOYHOCTh OAJIKU, €CIH
[6] =160 MIla, E=2-10° MIla. TlpoBepuTh BHIIOJHEHHE YCIOBUS >KECTKOCTH, MPUHSB
[6] = 3 mm. Maccoii 6anku npeHeOpeysb.
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Kpurepum ounenku:

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

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



Tembl NMCbMEHHBIX Pa00OT

No 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 MPH U3rnde 6aok

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 IPOYHOCTH U KECTKOCTD IIPU U3THOE

3.1 OHpeI[eJ'ICHI/IC IFCOMECTPHUYCCKUX XaPAKTCPUCTUK CJIOKHOI'O CCUCHUSA

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, BBIHOCIIMBOCTh M IIPOYHOCTD B YCIOBUSAX
JUHAMHYECKOI0 BO3JECHCTBUS HArpy3Ku

6.1. Pacuer Ha yCTOMYMBOCTB CXKATBIX CTOEK

6.2. Pacuet ¢parmenTa Baja 1noj Ae¥CTBUEM TOBTOPHO-NIEPEMEHHOT0 M3ruba U Kpy4eHus




7.2.33. Kommiekr 3agau ajaa PI'P Nel

Homep BapmanTta mns Bcex PI'P mpencraBmsier cobOoli 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.
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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.

W N 2

S\VAVEA\ VAV

a4, a, as

-—

[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: «IlocTpoeHue 3MIOP BHYTPEHHUX CUJIOBBIX (JAKTOPOB NPH U3rude 0aJI0K»
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.
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a, a, a, a, as

[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 Gayta — eciv 3a/1aHue BBIMMOJHEHO NPaBIWILHO B 00beMe 80-100%.
3 Gajuta — eclii 3a/IaHKE BBIMOJIHEHO MPaBMIIbLHO B 00beMe 60-80%.

2 Garuta — eciv 3aJaHue BBITIOJTHEHO MpaBMIIbHO B 00beMe 40-60%.

0 GayuTOB — eciu 3a/1aHUe BBITIOJHEHO MPaBHILHO MeHee yeM Ha 40%.

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

Jlis ABYX CTaTHMUYECKH OIpPEeTUMBIX paM, paOoTaloNMX B YCIOBUAX IJIOCKOTO M3rnba: cxema
Nel — pama c xecTkuM 3ameminenueM, cxema Ne2 — pama Ha ABYX LIApPHUPHBIX OMOpPax, IOCTPOUTH
SMIOPbl BHYTPEHHUX CHUJIOBBIX (hakTopoB. [lJisi ABYXOMOPHOH pambl NpeABapUTENbHO BBIUYUCINUTH
pEeaKIyu o1op.
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Cxema 1 ;IW Cxema 2
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,
HaIpaBJIECHHBIMH B0JIb €ro ocH (cxema — PI'P Nel, 3anaya 1.1).

[IpuHSAB Ha MCXOJHON CXEME COOTHOIICHHUE IUIONIA[CH 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
xkecTkocTd. CHpOeKTHpOBaTh Opyc pPaBHOIO CONPOTHBICHHUS W IPOBECTH OOOCHOBAaHHE €ro
9KOHOMHUYHOCTH.
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[Mpunste: F1=20xH, F2=10xH, F3=30xH, q=20xHIm, 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 HarpyXKeHHOH
KOHCTpyKuuu. Jlisg pacyera B JAJbHEHIIEM 3TOM KOHCTPYKLUHHM Ha IPOYHOCTb U KECTKOCTb
HEOOXOUMO ONpPENEeNIUTh TOJ0XKEHHE TJaBHBIX IIEHTPAIbHBIX OCEH U 3HA4YeHHs TJIaBHBIX
LEHTPAJIbHBIX MOMEHTOB UHEPLIMU CJIOKHOT'O CEUCHHUS.



[Mpunsts: 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 0ajky Ha ABYX OIOpax ¢ MOCTPOSHHBIMU dmopamu Qy 1 My (B3sITh
u3 PI'P Nel, 3agaua 1.3, cxema Ne2).

2. Jna Oanku, W3TOTOBIEHHOHW W3 IUIACTUYHOTO Marepuaia, [oaodparb W3 YyCIOBHUS
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
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
ceuenusi, npunsas [ O ] = (0,0005...0,001)-1 (rme | — paccrosaue Mexnay omopamu). ITpuHSTH
E =2-10° MIla.

Kpurepun onenkmu:
4 Gaya — eciy 3ajjaua BBIMIOJHEHA MPaBUiIbHO B 00bemMe 80-100%.
3 Gayia — eciiv 3a71a9a BEITIONTHEHA MPaBUIIbHO B 00Bbeme 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 cratuuecku ompenenumoit pame (PT'P Nel, 3amaua 1.3, cxema Nel) ycraHoBuim
JIOTIOJTHUTEIIFHBIE OTTOPHI (BCE OCTATIbHBIE UCXOIHBIC TAaHHBIE — IPEXKHKE). MaTepuan CTepKHS
— C1. 3: [6]=160 MIla, E=2-10° MIla. XecTkocTh ceyeHHil BceX y4acTKOB paMbl MOCTOSHHA:
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 xH, M = 40 kHm, q = 20 kHIm, a1 =1,5m, a2 =2 m,a3=0,6 m, 1 =0,5 .

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 aiasa PI'P NeS
Tema: «PacueT Ha MPOYHOCTH NMPH CJI0KHOM CONMPOTHBJICHUMN

Tunosoii npumep 3axauu

KonconpHas pama HarpykeHa MpOCTPAHCTBEHHOM cucTeMoi BHemHux cuii: Fi1=4,5xH,
F2=3,5xH, F3=1,5kH, q=2xH/m. JliHa 31eMEeHTOB paMbl oMHaKoBa U paBHa 1=0,5M. Matepuan
pambl — ctans Ct3 ¢ gomyckaembeiM HampspkeHneM [6] = 160 MIla. TpeGyercst momobpath st
paMbl M3 YCJIOBHS NPOYHOCTH TUAMETP KPYIJIOro IMOMEpPEeYHOro cedeHus d, a Takke pa3mepbl
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 Gata — ecyii paboTa BBIIIOJIHEHA paBWIbHO B 00beme 40-50%.

0 6amnoB — ecu paboTa BBHIMOTHEHA IPABMIILHO MeHee YeM 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

UMEIOT 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,
)\.O = 60, )\41ped = 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)
Tunosoii npumep 3axa4u

Ban penykropa, mnpenacTaBisomMii  COOOW  CTEPKEHb KPYIJIOTO CEYEHHUs C
KOHIIEHTPATOPOM HAMpsOIKEHHUH, TMOJBEpracTcsl ACWCTBHIO W3THOAIONMIEr0 W KPYTSIIEro
MOMEHTOB, U3MEHSIFOITUXCSI IO CHHYCOMIATbHOMY 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 HaXOJUTCSA B AUara3oHe: |\/|H =0,6xHmM, |\/|H =—0,6kHM, KpyTsIIEro MOMEHTA —
M g"x =3kHm, M Z;'” =1,5kHM. Ban wu3rotoBiaeH u3 cramm45 ¢ MeXaHHYECKUMH

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

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Ne
/i Bomnpocsl k 3a4ery
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 ceueHuit
8 | Knaccudukanus npocTedmmx BUIOB HATPYKEHUs
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 NpOYHOCTh NPU PACTSKEHUU-CHKATUN
18 | Buabl pacyeToB 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 Ui ONpeAeieHUs TIJaBHBIX LEHTPAIbHBIX MOMEHTOB HHEPLMH 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 mpeoOpa30BaHUM MOMEHTOB HHEPIIUH TIPH TIOBOPOTE OCEH
27 | OnpeneneHue NOJOKEHUS LIEHTPA TSKECTH CIOKHON PUTypBI
28 | YucThIil CIBUT U €T0 0COOCHHOCTH
29 | 3axoH I'yka mpu 4MCTOM CABHUIe
30 | Kpyuenue crepskHeii kpyrioro nonepeynoro ceuenus. [locrpoenue 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 | Ilnmockuit m3rud. [locrpoenue >mop BCO
39 | IlpuMepsl TOCTPOCHUS SMIOPHI OMIEPEUHOM CHITBI Qy
40 | IIpuMepsl NOCTPOEHHUS SMIOPHI U3rHOAIOIIMX MOMEHTOB Mx




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
Jledopmarmonnas nmpoBepka.

52 | Pacuer Ha MPOYHOCTH U )KECTKOCTh CTATUYECKH HEONPEAECTUMBIX 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 Bnusinue cnioco0a 3akpernyieHus: CTep KHs Ha BeTHYUHY KpuTuueckoil cuibl. Koaddunuent
NPUBEJICHUS JJTUHBIL.

60 | ITpenensl npuMeHUMOCTH hopMyIibl Ditnepa. ' MOKOCTh CTEepIKHS.

61 ?MHI/IPI/I‘-IGCK&SI 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. [Ipenien BBIHOCIMBOCTH MaTepHaa.

66 Juarpamma mnpenenbHbIX aMIUIMTYA. CXeMaTH3MpOBaHHBIE JAuMarpamMMbl IpeAeIbHBIX
AMILTUTY/I.

67 KOHCTpYKTUBHO-TEXHONOTHUECKUE (DAKTOPBI, BIMSIOIIME Ha YCTAJOCTHYIO IPOYHOCTD
matepuana. KoadduunenT 3anaca npu HUKINYECKOM HArpyKEHHH.

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 | Yactable cinyvau yaapa. Ko dunmenTsl TMHAMUYHOCTH U1l YaCTHBIX CIIyYaeB yaapa.

73 | Pacder Ha mPOYHOCTH M JKECTKOCTH NPH 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-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

Ne nocooue, y4eoHO- Hay-ion
ABTOPBI, COCTABUTEH 3arsiaBue (3aroJjioBoK) I'ox m3panus ounodaunorexe /
n/n MeToaH4YecKoe nocooue,
OPAKTHKYM, 1p.) HaumeHoBaHue
P ’ 9BC
1 | II. A.I[laBnoB [u ap.] ; mox | ConmpoTUBIIEHHE 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'ox n3panusa ouoamorexe /
n/n MeTOoaAnYecKoe mocoomne,
npAKTREYM, Jp.) HaunmeHoBaHue
P > AP IBC
2 | 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'aBpuiiona, 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. 1. 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 mpogeccHOHANBHBIX 0a3 JaAHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
CHCTEM

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,
METOJIMYECKHE TI0COOUsl M0 peIIeHHIo 3anad, y4deOHHK DeomockeBa IO  CONMPOTHBICHHIO
MaTepHaoB, COPTAMEHT MPOKATHBIX Mpoduie, GopMyIbl.

http://mysopromat.ru/ Ha sTom calite HaxoauTcs:
e TIOJIHBIN KOHCIEKT JIEKIMH 10 Kypcy «COonpoTHBICHUE MAaTEPUATIOBY;
e HCTOpHUS CO3JaHMS U CTAHOBJICHUS CONPOTUBIICHUS MAaTEPUAIIOB KaK y4eOHOT0 MpeaMeTa;
e OMNHCAHUE COBPEMEHHBIX METOJIOB KOHCTPYUPOBAHHUS U pacyeTa M3JAeNUi Ha MPOYHOCTh U
JIOJITOBEYHOCTH;
e CTAaTUCTHUYECKHE METOJIbI 00pa0OTKH PE3YIbTATOB MEXaHUYCCKUX HUCIBITAHUN;
e OINKCAHHE COBPEMEHHBIX MporpamMMHbIX kKoMiiekcoB CAD/FEA;
e  pa3JIMYHBIE CIIPABOYHBIE MATEPHUAIIBI.

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 CKAayaTh
PUMEPBI PEIICHHS 3a/1a4 110 COMPOTUBIICHUIO MaTEPHAJIOB.

http://www.1001soft.com/soft/sopromat raschet ploskih balok i ram-945.html 31ech
MOJKHO O€CIUTATHO CKa4aTh MPOrpaMMy IS pacdeTa 0aioK, paboTarIINX HA U3THO.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

Ne Hanmenosanue IO PexkBU3HUTEI uoron:)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
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 MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A1 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JUCHUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX H JP.
Ne 00bEeKTOB VIl NPOBeeHUS NPAKTHYECKUX H Ilepeyenb 0CHOBHOTO
n/n JIa0OPATOPHBIX 3aHATHI, IOMEIIeHUI 1JIs1 odopynoBanus
CaMOCTOSITe/ILHOH padoThl 00y4arouxcs

(HOMep ayauTOpHN)

VYyeOnast aynutopusi i mpoBelneHus 3aHATUH | CTOJIbI yYeHUUYECKUE TPEXMECTHbBIE
JEKIIMOHHOTO Tuma. Y4eOHas ayauTopus Jis | (MOHOOJOK),

MIPOBEJICHUS 3aHATUN CEMUHAPCKOTO THUIA. YueOHasi | MOHOOJIOKU JBYXMECTHBIE,
ayoquTOpUsl  JUIsl  KypCOBOTO  IIPOEKTHPOBAHMSI | CTOJ NPENOJABATENbCKUM,

1 | (BeimonHEHHS ~ KYpcOBbIX  paboT).  YueOHas | CTy] MpenoJaBaTesIbCKUi,
ayauToOpusi JUISL TPOBEAEHHUS TPYNNOBBIX U | JOCKA ayJUTOpHas (MenoBas),
WHIUBUTYTbHBIX KOHCYJIbTAIIH. VYuebnas | kabeapa

ayIUTOpHUs Ul TIPOBEACHMSI 3aHATUH  TEKYIIETo
KOHTPOJISL ¥ TPOMEXYTOUHOM arrectarmu (A-419)



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

HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTopuii, MACTEPCKHUX H JP.

Ne 00BbEeKTOB [IJIsl MPOBEACHUSA MPAKTUYECKUX H IlepeyeHb OCHOBHOIO
n/n JIa0OPATOPHBIX 3aHATHI, TOMeIIeH Ui 1151 o0opynoBaHus
CaMOCTOSITEJIbHOM Pa0d0Thl 00y4aI0IIUXCS
(HOMep ayIuTOpHH)
Jlabopatopuss  "ComnpoTtuBnenue  MarepuaioB". | CTOJIBI yYUEHUYECKUE TBYXMECTHBIC
Jlaboparopus "MexaHu4ecKue UCIbITaHus | (MOHOOJIOKH),
Marepuanon'. VYyebnas ayIuTOpHUst JUIsL | CTOJI MIPEIOIaBaTeIbCKUIA,
2 | mpoBeneHHs J1abopaTopHBIX pabot (A-115) CTYJI IIPETI0/1aBaTeNIbCKUH,
JIOCKa ayIuTOpHAas (MenoBasi),
yctanoBku: CM-20, CM-24B,
CM-11A, CM-8, CM-7b
VYyebnas aynuropust i npoBeaeHUs 3aHATUN | CTOJIBI yYUEHUYECKUE TBYXMECTHBIC
JEKIIMOHHOTO THUMAa. Y4yeOHas ayauTopus s | (MOHOOJIOKH),
IIPOBEICHUS 3aHATUN CEMUHAPCKOTO THUIA. YueOHas | CTOJ MPEeIo1aBaTeIbCKuH,
aymqUTOpUsl  JUIsI  KYpPCOBOTO  IPOEKTUPOBAHMSI | CTYI MPENOJaBaTEeIbCKHM,
3 | (BBIONMHEHHA  KypPCOBBIX  paboT).  YdyeOHas | 1ocka aynuTOpHAs (MeIoBast)
aymUTOpUsSl AN TPOBEACHHS] TPYIIOBBIX H
WHIBUTYIbHBIX KOHCYJIbTAIIH. VYyeOHnas
ayTUTOpHUSl Uil TIPOBEACHMS 3aHATUH  TEKYIIEro
KOHTPOJISL M TPOMEXKYTOUHOM arrectaimu (A-127)
KomnbrorepHblit KJIacc. ITomemenue I Cron yuenmueckuii, cryn, 11K
CaMOCTOSITENIbHOM paboThl. YueOHas ayAuTOpHs | C BBIXOJOM B CETh MHTEPHET
JUIS TIPOBENEHUS 3aHATHI CEMHUHApCKOro THIIA.
VYyeOHnas ayuTopus JUISL KypCOBOTO
4 | mpoeKTUpOBaHUs (BBIMOJHEHUS KYpPCOBBIX PaboOT).

Y4eOHast ayIuTOpHs ISl IIPOBEJACHUS TPYITIOBBIX U
WHIUBUIYaIbHBIX KOHCYJIbTAITHH. YueOHas
ayTUTOPHUS JUTSl TIPOBEACHHS 3aHATHH  TEKYIIETO
KOHTPOJIS ¥ TpoMexyTounoi arrecrarmu. (I'-401)




