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JIOIICHT, JIOIEHT, KaHauaaT (us.-mMat. Hayk, [ opauenko E.IT.

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

JIOLIEHT, KaHAMIaT TEXHUYECKUX Hayk, PasyBaeB A.A.
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PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

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

Pabouas nmporpamma qucuMInIMHbL coctaBieHa Ha ocHoBaHuu @I'OC BO u yueOHoro mniana
HaIMpaBJICHUS TTOATOTOBKU
22.03.01 MarepuanoBeeHrEe  TEXHOJIIOTUN MaTEPUAIOB

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

YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHoTexHONIOTMH, MaTEpUAIOBEICHUE U MEXAHUKA»

(mpotokou 3acenanus Ne 1 ot «30» aBrycra 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp oCBOGHMS AMCUUIUIMHBI — HAy4YuTh Oyaymmx OakajaBpOB INPaBHIBHO BBIOMPATH
KOHCTPYKLIMOHHBIE MaTepuallbl U KOHCTPYKTHUBHbIE (DOpMBI, 0oOecrieunBaTh BBICOKHE I[OKA3aTeNld
HA/ICKHOCTH, JIOJITOBEYHOCTH M  OE30MACHOCTH  HANpSHKEHHBIX KOHCTPYKIMH H  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».

JIMCUMIUINHBI ¥ NIPAKTUKH, AJI1 KOTOPBIX OCBOCHUE TAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npenmectytomiee: «Mexanuka 3», «Mexanuka 4», «MexaHuka W (PpaKTOIUArHOCTHKA
paspymenus», «Pu3nuka NpoYHOCTH U IJIACTUYHOCTHY, «MexaHnueckue u (pu3ndeckue CBOicTBa
MaTepHUaOB.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
KOHTpPOJIUpYyeMble Hukarope! JOCTHAREHHH I[Inanupyemble pe3yJbTaThl
KOMIeTeHIUH KOMITET eriHH o0y4eHHUs
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)

(OIIK-3) roToBHOCTH - 3HaTh: OCHOBHBIE METO/Ibl pacueTa Ha

MPUMCHSITh MIPOYHOCTb, )KECTKOCTh U

byHIaMeHTaIbHbBIE YCTONYHMBOCTb.

MaTeMaTU4YeCKUe, YMeTh: NPOU3BOINUTE aHAIU3

€CTECTBEHHOHAYUYHbBIE U pPacyYeTHBIX CXeM, UICHTU(UIIUPOBATD

OOLIEeMH)KEHEPHBIE 3HAHUS BHJIBI Ie(hOpMAITUH, TIPUMEHSTh

B IIpodecCHOHATBHOM METO/Ibl pacueTa B COOTBETCTBUU C

JIeSATCILHOCTH MOCTaBJICHHOM 3aj1a4ueii,
aHAJM3UPOBATh MOJTyYSHHBIH
pe3yJbTaT U JieJaTh BHIBOJABI O
paboTOCTIOCOOHOCTH KOHCTPYKLIMH.
Bnaners: meTogamu pacuera Ha
IIPOYHOCTB, JKECTKOCTh U
YCTOWYMBOCTH THITOBBIX PACUETHBIX
CXEM.

(ITK-5) roToBHOCTH — 3HaTh: METO/IbI UCIIBITAHUS

BBINOJIHATH KOMIUIEKCHBIE MaTEPUAJIOB I10 ONPEAEICHUIO

HCCJIEIOBaHUS U MEXaHUYECKHUX XapaKTEPUCTHK

UCTIBITAHUS TIPU U3yYSHUN MaTEPUAJIOB.

MaTepHaloB U U3JEIINM, YMmeTh: 00padaThIBaTh pe3yabTaThl

BKIIIOYasi CTAaHIaPTHBIE U MEXaHHYECKHUX MCTIhITAaHUI

cepTudUKAIMOHHBIE, MAaTEepHUaoB.

MPOIIECCOB UX Brnagets: Metonukoi 06paboTKu

IIPOM3BOJICTBA, 00Pa0OTKH pe3yIbTATOB MEXaHUUYECKUX

U MoJU(UKAIH WCTIBITAHUN JJIS1 OTIPEIeTICHHS
XapaKTePUCTUK MEXaHUYECKUX
CBOMCTB MaTe€pUasoB.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYLIET0

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 pacTsKeHUN-CKATUN 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 . 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 s J1a6 2
XapaKTePHBIM CEUCHHSIM
Pacyer Ha IPOYHOCTH U KECTKOCTh MPH Bompocsr k 3auery 17-
Mopayns 3 |Jlek 4 3 2 — —
Y PacTsKEHUU-CHKATUN 20
Pemenue 3anay no teme "Pacuer Ha Kommnexr 3aganumii
Monynes 3 [IIp 5 3 2 2
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
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 [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 . 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 pe3yiabTaTaM 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 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 JIEWCTBHUH 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. 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 paBoTbI) Cemectp | O0beM, u.| banuabl | UHTepakTuB, 4. (HAaHMeHOBaHUE
padoTsbI OLICHOYHOI 0
cpeacTna)
Penrenue 3amaud mo teme "Pacuer Ha o
KommnekT 3amannii
Monyns 6 |IIp 12 IIPOYHOCTH U JKECTKOCTh IPU KPYUEHHUH Bajla 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 . Cemectp | O0beM, u.| banuabl | UHTepakTuB, 4. (HAaHMeHOBaHUE
(paznen) (yueoHoli paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
Onpenenenre MOMEHTA 3alEMIICHUS KOMILTEKT 3a1aHHii
Monyne 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" st [Ip 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
Moayab . 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 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 MIPOYHOCTb 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
Mopaymu 1- . Hrorosoe
Y IIp 25 Tect uTOTOBBIN 3 2 100 -
11 TEeCTUPOBAHUE




®DopMbI TEKYLIET0

Bun . KOHTPOJIA
Moayab . HauMeHoBaHHe TeM 3aHATHH
yueOHoM . Cemectp | O0beM, u.| banuabl | UHTepakTuB, 4. (HAaHMeHOBaHUE
(paznen) (yueoHoli paGoThI)
padoTsbI OLICHOYHOI 0
cpeacTna)
i\;{onynﬂ I- KPII PykoBoactso PI'P 3 1 - -
ﬁ[oﬂyﬂﬂ 1 1A [TpomexxyTouHas aTTecTanus 3 0,25 — —
HUroro: 216 100+100

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




5. O6pa3oBaTeibHbIEC TEXHOJIOTHH

HpI/I HU3YUYCHUU OUCHUILTIMHBI «MexaHuka 2» HCIIOJIB3YKOTCA CIICAYIOIIUEC O6p&30BaTeJ'IBHHe
TCXHOJIOTHH:

- TEXHOJIOTUHU TPATUIIMOHHOTO 00yueHus B popMe JeKIuil, 1a00paTOPHBIX, IPAKTUUECKUX 3aHATUI
U CaMOCTOSITEIIbHON pabOTHI CTY/IEHTOB;

- TEXHOJIOTUS OaUIbHO-PEHTUHIOBOM CHCTEMBbl OIIEHKH YCIEBAa€MOCTH CTYIEHTOB, BKIIOYas
TECTUPOBAHUE KaK (HOPMY HTOrOBOTO KOHTPOJISI 3HAHUI CTYJICHTOB;

- 3JIEMEHTHI MPOOIEMHOr0 00yUeHHsI B BUJIE HAJIMUYUS BOIPOCOB MPOOJIEMHOI0 XapakTepa B 3a/1a4ax
pPacYeTHO-TIPOCKTUPOBOYHBIX pabOT W TpeOOBaHHWI aHanM3a TOJXYYEHHBIX pE3YJIbTaTOB C
MOCJIEIYIOLIUM BBIBOZOM I10 PEILIECHUIO 3a1a4H.

6. MeToguyecKkue yKazaHusi M0 OCBOEHHIO 1M CLHHIJIMHBI

1. N3ydyeHue TeEOpeTUUYECKON 4YacTH TEMbl KaXKJIOr0 MOAYJS CIEIyeT cpa3y 3aKkpeIuiaTh Ha
pelieHnu 3a1ad 1o JaHHOM TeMe.

2. Ilpucrtynas K pemeHHro J000H 3a/1aun, cIelyeT BHUMATEIbHO MPOYUTATh MOCTAHOBKY 33/1a4H
U, B COOTBETCTBHE C HEil, BHIOMPAThH AIITOPUTM PEIICHHUS.

3. Ilpu odopmieHnn pemeHus 3agad peKOMEHIYETCSI CTPOTO CJIEA0BATh TUIIOBBIM aJIrOPUTMaM H
3aKaHYMBATh BHIBOJAMU IO pe3yJbTaTaM pacuera.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue

(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 OIIK-3 - TectroBrie 3aganus NeNe 1-4, 6-24, 28-30
- PI'P NeNe 1-6
- Bompockr! k 3auery NeNe 1-10, 17-63, 68-
73
3 [1IK-5 - TecroBrle 3aganus NeNe 5, 25-27
- KommnekTsl 3a1anuii K 1abopaTopHO-
npaKkTHYecKuM 3aHsaTusM NoNe 3-7
- Boripockr k 3agety NoNe 11-16, 64-67

Cemectp

7.2. TunoBble 3aJaHUS] MU UHbIE MATepPUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIsA

7.2.1. KoMIu1eKT 3aJaHuii J1JI51 NPAKTUYeCKOro 3ausatus Nel

Tema: «IlocTpoeHue 3M0Op BHYTPEHHUX CHJIOBBIX (PAKTOPOB NPH PACTSKEHNUU-CKATHHI
U KpYYeHUumn»

Tunossle npuMepsl 3a1aHUM

3amaya 1. /Ins maHHOW pacyeTHOM CXEMbI MOCTPOUTH JMIOPY MPOAOIbHOM cuiibl N, HCIONb3ys
METO/1 IOCTPOCHHUS IO XapAKTEPHBIM CEUEHUSM.

H
q=I5,,
- 020
F1:20KH Fz:30KH F3:40KH
—=9 —— O—e
————— /
a a a a=lm

3agaua 2. J[ns 1aHHOW pacdyeTHOW CXEMBbl MOCTPOUTH SIIOPY KpyTslero MoMeHTa Mg, ucnonb3ys
METO/]] IOCTPOEHUS MO0 XapaKTEPHBIM CEYEHUSIM.

_ M=30kHw
mep e M 2 ok
(7

aa s
DT
L m=20""Y

a a a a a=lm

Kpurepun onenkn:

2 Ganna - eciy 3a]1a4d BBIIIOJIHEHBI IpaBUIIbHO B 00beme 70-100%.
1 GaJut - eciu 3aa4X BBIIOJIHEHBI ITPaBUIIbHO B 00beMe 40-70%.

0 GayIoB - €CJIu 3a/1a4YH BBIIIOJHEHBI IIPaBUIbHO B nipeaeiax 0-40%.



7.2.2. KoMIUIeKT 3alaHuii J1J151 J1a00PATOPHO-TIPAKTHYECKOT0 3aHATHS Nel

Tema: «IlocTpoeHue 3MIOPHLI MONMEPEYHO CHJIbBI M H3rHOAOIIEr0 MOMEHTa Ha
KOHCOJILHOH 0aJIKe IKCIPecc-MeTOI0M 110 XapaKTEePHbIM CeYeHHsIM»

Tunosoii npumep 3a1aHus

Jns naHHOW pacyeTHOM CXeMbl IMOCTPOUTH SIIOPHl MOMEPEYHON CHJIBI U HM3rHOaroIIero
MOMEHTA, UCIOJIb3Ysl OCHOBHBIE 3aKOHOMEPHOCTHU M OIPEIEsisi 3HAUEHUsS] BHYTPEHHHX CHUJIOBBIX
(bakTOpOB B XapaKTEPHBIX CEUCHUSIX.

Kpurepum ouenku:

2 Gayuia - ecJiv 3aj1aya BBIIOJIHEHA MPaBWILHO 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%.

7.2.3. KoMIUIeKT 3aaHuil JJI51 NIPAKTUYECKOro 3aHsaTus Ne2

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

Tunosoii npumep 3axaHus

Jis naHHOW pacueTHOM CXeMbl MOCTPOUTH SIIOPHI MOMEPEYHOW CHIIBI M W3THOAIOLIETo
MOMEHTa, UCIOJIb3Yysl OCHOBHbBIE 3aKOHOMEPHOCTH U ONpENEIsisi 3HAaUeHHUsS BHYTPEHHUX CHIIOBBIX
(akTOpPOB B XapaKTEPHBIX CEUECHUSX.

Kpurepun ouenku:

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

0 GaytoB - ecim 3aj7a4ya BHITOJIHEHA IPAaBUIIBHO B Tipenenax 0-40%.



7.2.4. KomuiekT 3ajaHuii VIl IPaAKTH4YecKOro 3aHATHs Ne3
Tema: «IlocTpoeHne 3MIOp BHYTPEHHUX CHJIOBBIX (JaKTOPOB HA IBYXONOPHOMH pamMe»
Tunosoii npumep 3a1aHus

Jlyig MaHHOM pacdyeTHO#l cXeMbl paMbl MOCTPOUTH AMIOPHI BHYTPEHHUX CHIIOBBIX (DaKTOPOB,
UCIOJIb3Yysl OCHOBHBIE 3aKOHOMEPHOCTH M ONPEENsis 3HAYCHUsI BHYTPEHHUX CHJIOBBIX (DAKTOPOB B
XapaKTEePHBIX CEUCHUSX.

Kpurepum ouenku:

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

0 GaytoB - ecu 3a/1a4a BBITIOJTHEHA MTPaBHIIBHO B mipenenax 0-40%.

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 AMIOPHI BHYTPEHHUX CHUJIOBBIX (DAKTOPOB, UCHOB3YS
METO/I IIOCTPOCHHUS 110 XapAKTEPHBIM CEYEHUSAM.

da

3 a M2qa
g L
q

Kpurepun onenkn:

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

0 Gay1oB - €ciiv 3a/1a4a BBIIOJHEHA MPpaBUIIbHO B mpeaenax 0-40%.



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

Tema: «IlocTpoeHHe MIOP BHYTPEHHHMX CHJIOBBLIX (PAKTOPOB Ha KOHCOJLHOW pame
JIKCIPECC-METOA0M IO XapPaAKTEPHBLIM CeYeHHSIM)

TunoBoi npuMep 3a1aHuA

Jis aHHOM pacyeTHOM CXEeMBI paMbl IOCTPOUTH SIIOPHl BHYTPEHHHUX CHIIOBBIX (DAaKTOPOB,
UCIOJIb3Yysl OCHOBHBIE 3aKOHOMEPHOCTH U ONpEAEss 3HAUeHHs] BHYTPEHHUX CHUIIOBBIX (DAKTOPOB B
XapaKTEePHBIX CEYCHUAX.

Kpurepum ouenku:

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

CrepkeHb KpYIJoro IONEPEYHOr0 CEYEHMs HArpykeH OoceBbIMHM cuiamu. I[Ipoussectu
IIPOBEPKY IMPOYHOCTU CTEPKHSA, MOcTpouB 3Mopsl N, ¢. CHOpoeKTUpOBaTh CTEP)KEHb KPYIJIOTO
MIONIEPEYHOI0 CEUEHHUS] PaBHOI'O COINPOTHUBIIEHUS PACTSDKEHHIO-CKaTHO. CpaBHHUTH IO Pacxomy
MaTepuana 3aJaHHbIi CTepKeHb C PaBHOMPOUHEIM. [Ipunsts: [6]=160 MITa, E=2-10°MI1a.

A2=2A1

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

Kpurepun ouenku:

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

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



7.2.8. KommuiekT 3agaHuii Il MPaAKTHYeCKOro 3aHATHA N6

Tema: «Pacyer Ha )KeCTKOCTDH NMPHU PACTSIZKEHHUH-CKATUMN

Tunosoii npumep 3a1aHus

CTep}KeHB 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 BBITTOJTHEHA MPaBWIIEHO B 00beme 70-100%.

1 Gan - ecyu 3a7a4a BBIMOJIHEHA MPaBUIbHO B 00beMe 40-70%.

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

7.2.9. KoMIUIeKT 3alaHuii 1J15l IPAKTHYECKOTro 3aHsaTHs Ne7

A=0,5%107 o

[Ipoussectu

Tema: «Onpeueﬂeﬂne HEHTPA THKECTU U IVIABHBIX HECHTPAJBbHBIX MOMCHTOB HHEPIHUHU

COCTABHOI'0 CCYCHUSHA

Tunosoi npumep 3axaHus

,Z[J'I?I 3aaHHOTO CJIOKHOTO CCYCHUA OINPCACIIUTL II0JIOKCHHUE LCHTPA TKCCTHU U HaWTH
TJIaBHBIC HCHTPAJIIbHBIC MOMCHTBI HHEPIIUN B JOJIAX ITapaMeTpa a.

Kpurepun onenkmn:

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

1 GaJ - eciiv 3aj1aya BBINTOJIHEHA MMPaBUIIBHO B 00beme 40-70%.

0 GaytoB - ecim 3aj7a4ya BHIIOJIHEHA IPAaBUIIBHO B mipenenax 0-40%.

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

Tema: «OnpeaeeHne MeXaHMYEeCKMX XapAKTEPHCTHK MaTepHajia IO pe3yJbTaTam

HCIIBITAHUSA HA PACTHAKCHHUEC»

Tunosoii npumep 3axaHus

Onpenenuth MeXaHWYECKHE XapaKTepUCTHKH MaTepuaiga oOpa3la U TMepecTpouTh
MAIIMHHYIO MarpaMMy B YCJIOBHYIO JAMarpammy JUIs 3apaHee UCIBITAHHOTO 00pa3iia, BBIJAHHOTO
IIPENnoJaBaTesIeM BMECTE C IPOTOKOJIOM, BKIIOYAKONIMM MAIIUHHYIO IUarpaMMmy M pa3Mepsl

oOpa3siia 10 UCTIBITaHUS.



Kpurepun onenkn:

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

0 6ay0B - eciiy paboTa BBITOJHEHA MPABUIBHO B mpenenax 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 XPYIMKOTO MaTepHaia C JOIMYCKaeMBIMH HAIPSKEHUSIMH
[0],=100 MIla, [c]c=150 MIla, onpenenuTh W3 YCIOBHS MPOYHOCTH XapaKTEepHbIA pazmep [a]
CIIOKHOTO TIOTIEPEYHOTO CEUCHHMS, IPEABAPUTEIBHO PEIIMB BOMPOC O €ro pandoHAILHOM
TOJIOKEHHH.

Kpurepum ouenku:

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

0 GamtoB - ecu 3a/1a4a BBITIOJTHEHA MTPaBUIIBHO B Tipenenax 0-40%.

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

I[BYXOHOPHB.SI Oanka ABYTAaBPOBOI'0 CCYCHHA, H3TOTOBJICHHAA M3 CTaJIA CT3, HarpyxceHa
CHCTEMOM IMOMNEPECUYHBIX CUIT U 1/13r1/16a}0m1/1x MOMCHTOB!:

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

Kpurepun ouenku:

2 GaJuia - eclid 3ajiaya BBIITOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gas - ecnu 3a1a4a BHITIOJIHEHA PaBHIBHO B 00beme 40-70%.

0 GannoB - ecim 3a7aya BHIIOJIHEHA MPaBUIIbHO 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 IIOIIEPCUYHBIX CUII U
I/I3I‘I/I6aIOI_]_[I/IX MOMCHTOB, IIGIZCTB}GOH.II/IX B IBYX B3aUMHO IICPIICHAUKYIAPHBIX IIJIOCKOCTAX!

CooTHolIeHHE CTOPOH MpssMoyrosibHOro cedeHus /b = 1,5. CTepikeHb U3rOTOBICH U3 CTAIU
Cr3 ¢ nomyckaembiM HampspkeHueM [o6]| = 160 MIla. Ompenenuts W3 YCIOBHS MPOYHOCTH
XapaKTepHBbIl pazmMep D npsIMOyroJIbpHOrO ceueHusI.

Kpurepum ouenku:

2 Gayuia - ecliv 3aj1a4a BBINOJIHEHA MPaBWILHO B 00beme 70-100%.
1 Gamn - ecnu 3a7a9a BHITTOTHEHA TPaBUIBHO B 00beMe 40-70%.

0 GamtoB - ecu 3a/1a4a BBITIOJTHEHA MTPaBMIIBHO B Tipenenax 0-40%.

7.2.14. KoMI1eKT 3a1aHuil 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, CpPaBHHUTDB MOJIYYCHHBIC PE3YJIbTAThI U CACIATh BHIBOABI.

F= 10H, 13=400mm

Kpurepun onenkn:

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

0 Gay1oB - 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
M3ru0aroX MOMEHTOB, JEMCTBYIOIIMX B JIByX B3aUMHO NEPHEHAUKYIISPHBIX IUIOCKOCTSX, @ TAKKE
IIPOJIOJIBHOM CHJION:

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 - ecliv 3aj1a4a BBINOJIHEHA MPaBWILHO B 00beme 70-100%.
1 Gast - ecnu 3a/1a4a BHITIOJTHEHA NPaBIIBHO B 00beme 40-70%.

0 GamtoB - ecu 3a/1a4a BBITIOJTHEHA MTPaBMIIBHO B Tipenenax 0-40%.

7.2.16. KomnuiekT 3a1aHuii i1 NPaKTHYeCKOro 3ansaTus Nel2

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

Tunosoii npumep 3axaHus

JUis  1aHHOTO KOHCOJILHOTO Bajla ONpPENENUTh W3 YCIOBUS TPOYHOCTH BEIHUUHY
JIONyCcKaeMoro jauamerpa cedeHus [d], mpenBapuTenbHO TOCTpouB 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
M:40K|-M S M //K KHw /
2 40"
i i 7/ 2 Z1 7] 7 -c
74 4 £
/ /

Kpurepun onenkn:

2 Gana - eciii 3a/1a4a BBINIOJIHEHA MpaBUiIbHO B 00beMe 70-100%.
1 Gaut - ecnu 3a7a4a BhIMOJIHEHA paBUiIbHO B 00beMe 40-70%.

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



7.2.17. KoMI1eKT 3aJaHUil A1 NPaKTHYecKoro 3aHaTus Nel3
Tema: «Pacyer craTHYecKH HeoNpeaeJUMBbIX CHCTEM IPH PACTHKEHUH-CKATHIDY
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.

AA A, 2A
) 0,
F60kH '
—
2 | 12 v

I =1 m

Kpurepum ouenku:

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

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

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

DOKCIIEpUMEHTATHEHO W TEOPETUYECKH OMNPEICINTh 3HAUCHUE M HAMPABJICHHUE IOJHOTO
nepeMenieHns: CBOOOIHOTO KOHIIa KOHCOJIBHOM Oallku mpu kocoM usrubde, ecmu F = 10 H, o = 75°,
I =300 amm.

Kpurepum ouenku:

2 Gaia - eciid paboTa BBIIIOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gau - ecii paboTa BhIMOJIHEHA IpaBUIbHO B 00beMe 40-70%.

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



7.2.19. KomnuieKT 3aqaHuil 111 NPAKTHYECKOro 3aHaTusa Nel4

Tema: «Y4er BIUSIHUSI TeMIePATYPbl 1 HETOYHOCTH H3rOTOBJIEHHUSI NPH PACKPBITHH
CTATUYECKOW HeonpeaeTuMOCTI)

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 8 = 0,01%(01+02). Koddduuuent muneitnoro pacmmpenus o= 1,25x107° 1/°C,
Moyab yrpyroctu E = 2x10° MITa.

Kpurepum ouenku:

2 Gayuia - ecJiv 3aj1a4a BBINOJIHEHA MPaBWILHO B 00beme 70-100%.
1 Gamn - ecnu 3a7a9a BHITTOTHEHA TPaBUIIBHO B 00beMe 40-70%.

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

7.2.20. KomnuieKT 3aqaHuil 111 NPAKTHYECKOro 3aHATHA NelS
Tema: «Pacuer cTaTnyeck HeonpeaeJuMbIX 0AJT0K PH U3rude»
Tunosoi npumep 3axaHus

Jnst naHHOW OaNKM PacKphITh CTATHUECKYIO HEONPEAETHMMOCTh, MOJ00paTh W3 YCIOBHSA
IIPOYHOCTH B KQUECTBE MONEPEUHOro JBYTaBPOBBINA mpoduib, eciu [6] = 160 Mla.

Kpurepun onenkn:

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

0 GaytoB - ecim 3aj7a4ya BHIMTOJIHEHA 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
HIONIEPEYHOI0 CEUCHMs JIEMEHTOB JBYTABPOBBIM MPOQUIIb, €CIHU KECTKOCTh CEYEHUH BCEX



aneMeHTOB  oaumHakoBa El =const, [o] =160 M/la. Onpenenuts TOPU3OHTAIBHOE
HepeMeIIeHHEe y3JI0BbIX TOUYSK M OCTPOUTH IPUMEPHBII BU YIIPYTOW JINHUH PaMBbl.

a=lm F=20xkH

2a

Kpurepum ouenku:

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

0 GamtoB - ecnu 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

DKCIEpUMEHTAIEHO M TEOPETHUYECKH OTNPECIIUTh 3HAYCHUE MOMEHTA 3aleMIICHUS
OJTHOTIPOJIETHOM CTaTHYECKH Heompenenumoit 6anku, ecnmu F1 =15 H, F2 =20 H, |1 = 300 mm,
I2 =700 mm, lo = 600 ymm. CpaBHUTB pe3ysIbTATHI M CACIATh BHIBOIBI.

Kpurepun ouenku:

2 Gauia - eciid paboTa BBINIOJIHEHA MPaBUIIbHO B 00beme 70-100%.
1 Gau - eci paboTa BhIMOJIHEHA IpaBUIbHO B 00beMe 40-70%.

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



7.2.23. KoMIIeKT 3a0aHuil 11 NPAKTHYeCKOro 3anaTus Nel7
Tema: «OnpenesieHue HANPSIKEHUH ¢ MOMOIIbLIO 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 yriioM 30° K MOnepeyHOMY CEUEHHUIO CTEPKHS:

[
|
!
;
|
:
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F‘

Kpurepum ouenku:

2 Gama - eciiv 331a4a BBITTOJTHEHA MPaBUWIIEHO B 00beme 70-100%.
1 Gan - ecyu 3a7a4a BBIMOJIHEHA MPaBUIbHO B 00beMe 40-70%.

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

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

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

=1 m

F=20kH

Kpurepun ouenku:

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

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



7.2.25. KoMI1eKT 3a1aHUil 119 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

A a[‘-lE y A (0] A (0]
= A 0 1,00 120 | 045
‘) 20 | 0,96 130 | 0,40
~y x |40 0,92 140 | 0,36
Y <]i 60 | 0,86 150 | 0,32
= 70 | 0,81 160 | 0,29
- 80 | 075 170 | 0,26
~ X ) r =7 — 4 90 | 069 180 | 0,23
Y - ;1 L= 1, = 188.5 eM™i—05 1060 190 | 0,21
A A=37.7 cm? 110 | 0,52 200 | 0,19

Kpurepum ouenku:

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

0 GanyoB - ecim 3a7avya BHIOJIHEHA 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

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 MPaBUIbHO B 00beMe 70-100%.
1 Gasn - ecnu paboTa BINOTHEHA paBUIILHO B 00beme 40-70%.

0 Gay10B - eciiy paboTa BBITOJHEHA MPABUIBHO B mpenenax 0-40%.

7.2.27. KoMIUIeKT 3aJaHuil 1Jisl MPAKTHYEeCKOro 3aHsitus Ne2(
Tema: «Pacyer c:kaToil CTOMKH HA YCTOMYMBOCTD)
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.

Tpebyercs onpenenuts:
a). Paccrosanme «X» Mekay BETBIMH CTOHMKH, OOECIeYHMBaIOliee pPaBHOYCTOWYHBOCTh
KOHCTPYKLIUU.
b). Benuuunny nomyckaeMoil Harpy3Kku, UCIONB3Ysl KO3 (UIIMEHT MPOI0IBLHOTO U3ruoba.
C). BennunHy KpUTHYECKO# CHIIBI M KO UIMEHT 3armaca yCTOWIUBOCTH.

Kpurepum ouenku:

2 GaJuia - eclid 3ajaya BhIITOJIHEHA MPaBUIIbHO 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%.

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

Croiika qmmHo# £=1 M ¢ IapHUPHO OMEPTHIMHU KOHIIAMU U MMPOMEKYTOUHOH ITApHUPHON
omopoii mocepenuHe cxumaercs cwiodn F =20 xH. IlomoOpath BenmuumHYy pasMepa a
MOTIEPEYHOT0 CEYEHHUsI CTOMKHU, 00eCIIeUnB ee yCTOMYUBOCTD, €CIIU J0IMYCKaeMOe HaIlpspKeHHe
Ha coxarue [o]c=160 MIla. s CHOpOEKTUPOBAHHOM CTOWKH OINPEACIUTH BEIUYHHY
KPUTUYECKON CUIIBI M KOO (UIMEHT 3amaca yCTOWYHMBOCTH.



F=70kH
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Kpurepum ouenku:

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

0 GanoB - 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 3axaHus

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

B mmamasone: MI% =08 kHm, MITin =-08kHw™, kpyrsmero momenta — MI™ =2 xHm,
M:'pin =0. 3nauenus reomerpuyeckux pasmepoB Bama: D =55mm, d=50mm, r=2mm,

_D-d
t= ———. Ban wusroroBnen u3 cranu 40XH c MexaHMYECKHMMH XapaKTepUCTHUKAMU:

oz = 1000 MIla, o.=800 MIla, c-1=400 MIla, t.=390 MIla, t1=240 MIla. Tpebyercs
ornpeneuTh KO3 PUIMEHT 3amaca M0 BEIHOCIUBOCTH U MO TEKYYECTH M CCIATh BBIBOJBI O
HanboJiee BEPOSATHOM MEXaHU3ME pa3pyIlIeHUsI.

M(p// - /M<p
NMBU* ol M

r ( )

o MoHKas1 obimouKa / -

Kpurepun ouenku:

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

0 GaytoB - ecim 3aj7a4ya BHIIOJIHEHA IPAaBUIIBHO B mipenenax 0-40%.



7.2.30. KomnuieKT 3a1aHuii 1715 1a00paTOPHO-NPAKTHYECKOT0 3aHATHS 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.

Kpurepun onenkn:

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

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

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

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

FosinOt L y
C5 ——
i F X

=05 M

-
-y B T

[Ipow3BecT MPOBEPOUHBIN pacyeT HA MPOYHOCTh MOJMOTOPHON OaTKU M OTMPEIETUTH
3HaueHue {, mpU KOTOPOM BO3MOXHO HACTyIUIEeHHWE pe3oHaHca. CONMpOTHUBICHUEM CpEabl
npeHedpeus. Jlomyckaemoe HarnpshkeHne o] mpuHATh paBHBIM 160 Mla.



Kpurepun onenkn:

2 Ganna - eciiy 3aJa4a BBIMIOJHEHA MPpaBUiIbHO B 00beMe 70-100%.
1 Gasnn - ecnu 3a1a4a BHITIOJTHEHA NPaBHIBHO B 00beme 40-70%.

0 GayIoB - €ciid 3a/1a4a BBIIOJHEHA MMPaBUIIbHO B mpeaenax 0-40%.

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

Ha 3amannyto 6anky ¢ Beicotsl H = 0,5 cB0OOAHO MagaeT aOCOIIOTHO JKECTKOE TEIO
maccoif m. IlomepeuHoe cedeHue OalKM COCTABHOE — COCTOMT H3 YETHIPEX CTabHBIX
paBHOOOKHX yroiakoB Nel(Q, cBapeHHBIX MeXAy co00i. OnpenenuTh T0MyCTUMYIO BETHYUHY
Macchl MaJaromero Teixa [M], mpu KoTopoil Oyaer oOecnedeHa MPOYHOCTh OANKH, €CIU
[6] =160 MIla, E=2-10° MIla. TlpoBepuTh BHIIONHEHHME YCIOBHS >KECTKOCTH, MPHHSB
[6] = 3 mm. Maccoii 6anku npeHeOpeysb.

Kpurepum ouenku:

2 Gaia - eciiv 331a4a BBITIOJIHEHA MPaBWIIEHO B 00beme 70-100%.
1 Gamn - ecnu 3a7a4a BHITTOTHEHA TpaBUiIbHO B 00beMe 40-70%.

0 GanoB - ecim 3a7a4ya BHIMOJIHEHA 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 KPYYCHHUH BAJIOB

1.3. ITocTpoeHue 31op BHYTPEHHUX CHIIOBBIX (DAaKTOPOB MPHU M3rnoe 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 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 CTATHYECKH OMNPEACIMMON INPOCTPAHCTBEHHOW CTEPKHEBOU
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 noj Ae¥cCTBUEM TOBTOPHO-NIEPEMEHHOT0 M3ruba U Kpy4yeHus




7.2.33. Kommiekr 3agau ajaa PI'P Nel

Homep Bapmanta mns Bcex PI'P mpencraBnser coOoi Tpex3Ha4HOE YHCIIO, KOTOpPOE
Ha3zHaydaeTcs mpernonaBateneM. Kaxnas nudpa nmeer BapuaTuBHOCTH, paBHyIo 10, u onpenenser
YKa3aHHYIO TPYIIY JIaHHBIX.

3amaua 1.1.

Tema: «IlocTpoeHue 3M10p BHYTPEHHUX CHJIOBBIX (PAKTOPOB NMPH PACTSZKEHUH -CKATUM
CTep:KHen»

TunoBoi npuMmep 3aga4u

JUJis CTyIeHYaToro CTepKHs, pabOTArOIIEro B YCIOBHUSX PACTSKCHHS-CIKATHUS, TTOCTPOUTH
SMIOPY BHYTpPEHHEH npoaonbHoi cuiibl N.

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 3MIOPY BHYTPEHHETO KPYTSLIEro MoMeHTa M;, mpeaBapuTeNbHO BBIYMCIMB 3HAUYEHUE
MoMeHTa Mo U3 yCIIOBHsI paBHOBECHS.

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

Kpurepun ouenku:

2 Gasuta — eciiv 3a7a4y BBIIIOJIHEHBI paBHIIbHO B 00beMe 70-100%.
1 Gayut — ecnu 33729 BBHITIOTHEHBI MPaBIIILHO B 00beMe 40-70%.

0 GanIoB — ecnu 3a/1a4M BBITIOJIHEHBI TPaBUIBLHO MeHee ueM Ha 40%.



3agauya 1.3.
Tema: «IlocTpoenne 3MOp BHYTPEHHUX CHJIOBBIX (AKTOPOB NPH U3rude 0aJI0K»
Tunosoii npumep 3axauu

JUnst [BYX CTaTHYECKH OIPEICIMMBIX OajoK, pabOTaloMIUX B YCIOBHSX IUIOCKOIO HM3ruda:
cxema Nel — Ganka ¢ KeCTKUM 3amiemiieHueM, cxema Ne2 — Ganka Ha JBYX OINOpax, MOCTPOHTH
SMIOPBI BHYTPEHHHUX CHJIOBBIX (hakTOpoB. /sl JBYXOHNOPHOW 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 MpaBWIbHO B 00beMe 60-80%.

2 Gayuta — ecJId 3aJlaHue BBIMTOJTHEHO MPaBWILHO B 00beMe 40-60%.

0 GannoB — ecnu 3aJjaHUE BBHIIIOJIHEHO MPaBUIHLHO MeHee yeM 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.

111 % & |F

M
4N q

REERE'
!
=

Cxema 1 Cxema 2

[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 paBuiIbHO B 00beme 80-100%.
3 6aruta — ecnu 3a/1aHUE BBITIOJIHEHO NMPaBHILHO B 00beMe 60-80%.
2 Gata — eciu 3aJjaHuE BBITIOJHEHO IPaBUIIbHO 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
MIPOHYMEPOBAHHBIM ydacTkaM Opyca: A1=A, A>=A/2, A3=A/3, mogo0parh U3 yCIOBUS MPOIHOCTH
[A] — nmomyckaemyro IUIOINIA[ b [OMEPEYHOrO CeueHHs. IIpOBEPUTH BBIMIOIHEHHE YCIOBHS
xecTKocTH. CIpOeKTHpoBaTh OpyC pPaBHOTO CONPOTUBIICHHS W TPOBECTH OOOCHOBAaHHE €ro
9KOHOMHUYHOCTH.

[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 BBINIOJHEHA MPaBUIbHO B 00beme §80-100%.
3 Gaya — eciii paboTa BRITIONTHEHA MPaBUIIHLHO B 00BeMe 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 LIEHTPAJIbHbIX OCEH M 3HAYEHMs IJIABHBIX
LEHTPAJIbHBIX MOMEHTOB UHEPLIMU CJIOKHOT'O CEUCHHS.



IMpunste: k1=0,9, k3=0,3.

Kpurepun onenkn:

2 Oayuta — eciM 3aj71a4a 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, npunsas [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] CIOXHOTO 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
ceuenus1, npunsas [ O ] = (0,0005...0,001)-1 (rme | — paccrosaue Mexnay omopamu). ITpuHSTH
E =2-10° MIla.

Kpurepun ouenku:
4 Gaya — eciu 3ajjaua BBIMIOJTHEHA MPaBUiIbHO B 00beme 80-100%.
3 Gayia — ecniv 3a1a9a BRITIOJTHEHA MPaBUIbHO B 00BbemMe 60-80%.

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

7.2.36. Kommiexkt 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 OCTajIbHbIE UCXO/IHBIE JaHHbIE — MIPEeKHUE). 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 IIONEPEYHOE CEYEHUE U3 YCJIOBHS IPOYHOCTH U NPOBEPUTH KOHCTPYKLHIO Ha
JKECTKOCTb.

fan
]
1,

[ —

[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 00beMe 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 00beMe 80-100%.
3-4 6amna — ecnu paboTa BHIIOJIHEHA PaBUIIbHO B 00beme 50-80%.
2 Oamta — ecnu paboTa BBINTOTHEHA MPaBMWIIBLHO 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 CEYEHHE MPH IMOMOIIM JAMArOHAJIBLHOM PEIIeTKH W3
CTAJIbHBIX IUIAHOK. OnpenenuTh: J0NYCKAEMYIO Harpy3Ky W3 YCIOBUS YCTOWYMBOCTH,
KPUTHYECKYIO HArpy3ky M Kod(d(dUIMeHT 3amaca yCTOMYMBOCTH — JUIsl KOJIOHHBI 3a/IaHHOM
(GopMBI TOTIEPEYHOr0 CEYEHHUs, a TaKXKe JUIsl KOJOHHBI KOJbIeBOro cedenus. Oba ceyeHHs
UMEIOT OJIMHAKOBYIO IUIOIA/b, VISl KOJILIA U3BECTHO COOTHOIIEHUE IUAMETPOB: o = % =0,9.

{Bamg X

o i o E&/ ] ; -
HEDGMHO0ORUE
[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 3ajJ1ava 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 3axauu

Ban penmykropa, mnpenacTaBisromMii cOOOW  CTEPKEHb KPYIJIOTO CEUYEHUsS C
KOHIIEHTPATOPOM HAMPSOIKEHHUH, TMOJBEpracTcsl ACWCTBHIO W3THOAIONMIEr0 W KPYTSIIEro
MOMEHTOB, U3MEHSIFOIITUXCSI IO CHHYCOMIAJTbHOMY 3aKOHY.

Onpenenuth k03¢ HUIIMEHT 3amaca MPOYHOCTH Bajla MO BRIHOCIUBOCTH M TEKYUYECTH.

r
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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 HaXOJHUTCS B qUAIla30HE: |\/|H =0,6xHmMm, |\/|H = —0,6xkHwMm, kpyTsiero MoMeHTa —
M:l‘)ax =3kxHwm, MITP'” =1,5«Hm. Banm wmsroroBieHn u3 cramm45 ¢ MexXaHUYECKUMH

xapakrepuctukamu: 6z = 600 MIla, o:=360 MIla, o©1=300Mlla, t.=230 Mlla,
1.1 = 180 MIla, — u umeet nMpOBaHHYIO TOBEPXHOCTb.

Kpurepum ouenku:

3 Gasuta — ecnu 3a/1a4a BBITIOJIHEHA MpaBMWiIbHO B 00beme 80-100%.
2 Oayta — ecnM 3aj71a4a BBITIOJIHEHA TPaBUIIBLHO B 00beme 60-80%.

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

0 6amioB — eciu 3a7a4a BBITOJTHEHA MPaBIIBHO MeHee YeM 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-TEXHONOTHUECKUE (DAKTOPBI, BIMSIOIIME HAa YCTAJOCTHYIO MPOYHOCTD
matepuana. KoadduuuenT 3anaca npu HUKINYECKOM HATPYKEHHH.

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

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

70 | OcobeHHOCTH yaapHOro JecTBUs Harpy3ku. Busel ynapa.

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

72 | Yactasle cinydan yaapa. KosahdumenTsl TMHAMUYHOCTH U1l YaCTHBIX CITyYaeB yaapa.

73 | Pacuer Ha MPOYHOCTH M JKECTKOCTh MPH yiape.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

®dopma npoBeeHH s

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

pEUTHHTY)

«HE 3a4TCHO»

Ecau utoroselii pedTUHT
cocrasirteT MeHee 40 0aioB




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

8.1. Obsi3aTe/ibHAA 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 | ConmpoTUBIICHHE MAaTEPUAIOB [ DJIECKTPOHHBIN YuebHuk 2017 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] : IpakTHUKyM Ui CTYIE€HTOB 3a04. Ty
dhopmbl 00yuenus. B 2 4. Y. 2
4 | T.®.l'aBpunosna, E. I1. ConpoTuBieHne MaTepUaoB [ DIEKTPOHHBIN [IpakTukym 2017 Penosuropunt
lNopauenko, A. A. PazyBaeB | pecypc] : MpakTHKyM 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 mpogeccHOHATBHBIX 0a3 JAHHBIX U MH(POPMANMOHHBIX 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,
METOJIMYECKHE TI0COOUsl M0 peIIeHHIo 3anad, y4deOHHK DeomockeBa IO  CONMPOTHBICHHIO
MaTepHaoB, COPTAMEHT MPOKATHBIX Mpoduie, GopMyIbl.

http://mysopromat.ru/ Ha sTom calite HaxoauTcs:
e TIOJIHBIN KOHCHEKT JeKuuii 1o kypcy «Comnporupienre MarepuaaoBy;
e  HCTOpUS CO3/IaHUS U CTAHOBJICHUS CONPOTUBIICHUS MATEPUAJIOB;
e OIIMCAHUE COBPEMEHHBIX METOJIOB KOHCTPYMPOBAHUS M pacuera U3LAEIUK Ha MPOYHOCTb U
JIOJITOBEYHOCTb;
e CTaTHUCTHUYECKHE METOJbl 00PaOOTKHU pe3yJbTaTOB MEXaHUYECKUX UCIBITAHHI;
e ONHUCaHHE COBPEMEHHBIX MporpaMMHbIX koMiiekcoB CAD/FEA;
e pa3JIMYHbIC CIIPABOYHBIC MATEPHUAIIBL.

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 COMPOTUBJICHUIO MaTePHAJIOB.

http://www.1001soft.com/soft/sopromat raschet ploskih balok i ram-945.html 3mecn
MO>KHO OECIUTATHO CKa4aTh MPOrpaMMy IS pacdeTa OaJioK, paboTarIUX Ha U3THO.

8.4. [lepeueHb MPOrPaMMHOIO0 o0ecneYeHH sl

Ne Hanmenosanue IO PexBU3UTEI norongpa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok

JIeHCTBUSI — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc

KOHTpakT Nel653 ot 14.12.2018, cpok
JeNCTBHUS — OECCPOUHO;

2 | Office Standard: noroBop Ne 757 ot 04.07.2018r., cpok
JENCTBHS - OECCPOUHO;
Office Standard 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpoxk
JIEHCTBUSI — OECCPOUHO;

3 | Mirapolis Human Capital Management noroBop Ne 42/02/22 - K ot 02.02.2022 no
31.08.2022



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

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCHUIINHE

n/n

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00OPATOPHIi, MACTEPCKUX U
Ap. 00bEKTOB ISl IPOBEACHUS
NMPAKTHYECKHUX U JIAa00OPATOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

KomnelotepHslil kiacc. YueOHast ayJuTOpHs
IUTSL IPOBEJICHUS 3aHATUH JICKIIMOHHOTO THIIA.
VYuebHas  ayauTopus AN TPOBEACHUS
3aHATUH CEMUHAPCKOro Thma. YueOHas
ayAUTOpHUsl U TIPOBEICHHS JIaOOPAaTOPHBIX
pabot. YueOHas ayauTopus Ui KypCOBOTO
MPOSKTUPOBAHMS  (BBITIOJTHEHHSI  KYPCOBBIX
pabot). YuebHast ayuTopus ISl IPOBEICHUS
IPYIIOBBIX u WH/IMBHyaTbHBIX
KOHCYJIbTAIlMi. Yd4eOHas ayauTopus s
MIPOBE/ICHUS 3aHATHHA TEKYIIEro KOHTPOJIS U
npoMexytouHoii arrecraimu. (E-214)

CroJibl y4eHUUYECKUE ABYXMECTHBIE,
CTOJIBI YUEHUYECKHE, CTOJI
KOMITbIOTEPHBIN, CTOJI
npenogasarenbckuid, [1K, nocka
TPEXCEKIIMOHHAs ayAUTOpHasl (MenoBas),
CTYJI IPEN0IaBaTENbCKUH, IIPOEKTOP
MYJIbTUMEANMHBIN, KpaH Ul IPOEKTOpa,
TyMm0a BbIKaTHasl

VueOHast  aymuTopusi  JUIsS  [POBEICHHS
3aHATHH  JIGKIMOHHOTO  THMa.  YdeOHas
ayJIuTOpHs  JUIS  TPOBEACHHS  3aHATHI
CEeMUHAPCKOro TUMa. YueOHas ayAuToOpHs st
KYPCOBOTO IPOEKTHPOBAHUS (BBIIOJIHEHHS
KYpPCOBBIX PaboT). YueOHas aymuTopus Uis
MPOBEJCHUS TPYIIOBBIX W WHIMBHIYAIbHBIX
KOHCYJIbTAIlMi. YdeOHas ayauTopus JUis
NPOBEJICHUS 3aHATHH TEKYIIET0 KOHTPOJS W
poMeXyTouHOH arrectanmu. (A-127)

[TapTbI-MOHOOJIOKH IByXMECTHBIE
[locka MenoBas TpexcTBopuaras,
CTOJI IPENOAaBaTEIbCKUM,

CTYJI IPENOIaBaTEIbCKU.
PakoBuHa, mkag 1ByXCTBOpUYATHIH

Jlabopatopus "ComnpoTHBICHHE MaTepUaoB".
JIaGoparopuss "MexaHMYECKHE HCIBITaHUS
MatepuanoB". VYueOHas aynuTopus Ui
HpoBeIeHHs 1Ta00OpaTOpHBIX padoT. (A-115)

Crounbl yueHnuyeckue (MOHOOIOK
JIBYXMECTHBII), CTOJIBI
MIPENO0/IaBaTeIIbCKUE, CTYIbS
MpenoaaBaTeNbCKUe, J0CKa ayTMTOpHas,
MesoBasi, mkad sl y4eOHBIX TOCOOUH,
nabopaTopHas yCTaHOBKA, BBITSDKHAS
BEHTHJISIIVS, IPUTOYHAS BEHTHIISAIIUS

[Tomemenne it CaMOCTOSITENBHOW pabOThI
obyuatormxcs (I'-401)

CTOJ'ILI, CTYJIbS, KOMIIBFOTCPBI

[Tomernienne Ui CaMOCTOSITENILHONW PabOThI
obyuarommuxcs (/1-409)

Cronbl-niapThl IBYXMECTHBIE, CTYIIbsI, CTOI
MPENOJABATENbCKHM, CTYJ
MPEINOJaBaATENbCKUM, IEPEABUKHAS JOCKA,
3KpaH, OpoLeccop, MPOEKTOP,
KOMIIBIOTEPHBIE CTOJIbI, KOMIIBIOTEPHI JJIS
CTYAEHTOB C BBIXOJIOM B C€Tb HHTEPHET,
KOMIIBIOTEDP MPENOAABATENSA, CETEBOM
mkadg
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