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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp OCBOGHMS AMCUUIUIMHBI — HAy4YuTh Oynymux OakalaBpOB NPaBHIBHO BHIOMPATh
KOHCTPYKLIMOHHBIE MaTepuallbl U KOHCTPYKTHUBHbIE (DOpMBI, 0oOecrieunBaTh BBICOKHE I[OKA3aTeNld

HAJICKHOCTH,

JOJIIOBECYHOCTH H

0e30macHOCTH

HaITPAKCHHBIX

KOHCTPYKLMHA U  Y3JI0B

o0opynoBaHus, co3/1aBaTh 3P (HEKTUBHBIE U IKOHOMHYHBIE KOHCTPYKIIUU.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTc;1 JaHHas JUCHHUIIIIMHA:
BbhICIIasA MaT€MaTHKa, (l)I/I3I/IKa, TCOPCTUUCCKAA MEXaHUKaA.

HI/ICHI/IHHI/IHBI " IpaKTHUKU, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO Kak
NpeaAmCCTBYIOMECC: CTPOUTECIIbHBIC MATCPHAJIbl, MCXaHUKA 'PYHTOB.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OIIK-1. CnocobeH pemiaTth
3a1a9n
npoeCCUuOHATBHON
JeSITeIHbHOCTH Ha OCHOBE
MCIIONIb30BaHUS
TEOPETUICCKHUX U
MPAKTUYECKUX OCHOB
€CTECTBCHHBIX U
TEXHHUYECKHUX HayK, a
TaKk)Ke MaTEeMaTHIECKOTO
amrmapara

OIIK-1.7. Pemienne
YpaBHEHUH, OMUCHIBAOIINX
OCHOBHBIC (pH3UUECKHE
MPOLECCHI, C TPUMEHEHUEM
METOJOB JIMHEHHON
anredpsl U
MaTeMaTHUYeCKOro aHaianu3a

3HaTh: OCHOBHBIE METOBI PACUETA HA
IPOYHOCTb, )KECTKOCTh U
YCTOWYUBOCT.

YMeTh: NpOU3BOINUTE AHAJIN3
pacyYeTHBIX CXeM, UICHTU(HUIINPOBATD
BUJIBI feopMallui, IPUMEHSATh
METO/Ib] pacueTa B COOTBETCTBHH C
MOCTaBJICHHOM 3aja4ueii,
aHAJIN3UPOBATh MOITYYECHHBIN
pe3ysbTaT U JieaaTh BHIBOABI O
paboTOCTIOCOOHOCTH KOHCTPYKLIMH.

Bnanets: MeTosiamu pacyera Ha
MPOYHOCTb, )KECTKOCTh U
yCTOfI‘-IHBOCTB THUITIOBBLIX pacquHHx
CXEeM.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit . Cemectp| O0beM, 4.| Bbanabl | UHTepakTuB, 4. (HamMeHOBaHMe
(pa3neui) (yueoHoO¥ paGoThI)
padoThI OLICHOYHOI'0
cpeacTBa)

Mopyne 7 |JIex 9 MeTtop cril MPUMEHUTEIBHO K TPEM BUAAM 4 2 - - Bomnpocsl k 3x3ameny
nedopMaruu. 1-6

Mopgyns 7 |IIp 13 Pemenue 3amau mo reme "Pacuer ctatuuecku 4 2 2 - KommuiexT 3ananuit
HEONPEIEeTUMBIX CUCTEM IIPU PACTSHKEHUU - st [Ip 13
cxatuun"

Mopnyne 7 |IIp 14 Pemenue 3agau mo teme «PacueTr craTnuecku 4 2 2 - Komriuiekr 3aganuii
HEONPEIEIUMBIX CUCTEM IIPU PACTSHKECHUH — i [p 14
CHKATUU»

Mopnyns 7 |PI'P 4.1 CamocTosTeIbHOE pelIeHre 3a7a4 10 TeEMeE: 4 3 10 - KomruiekT 3agau mist
«Pacyer Ha MPOYHOCTH CTATUYECKH PI'P 4.1
HEOIPEAETUMBIX CUCTEM IPU PACTSIKEHUN-
CHKATHUH

Monyns 7 |Jlex 10 Y4er cuMMETpUH IPU PACKPBITUHU CTATUYECKOU 4 2 - - Bomnpocsl k 3x3ameny
HEONPEACTUMOCTH. 1-6

Mogayns 7 |IIp 15 Pemenue 3agau no reme «Pacuer crarnuecku 4 2 2 - KommuiekT 3ananuit
HEONPEIeTUMBIX OaJIOK MpU U3THOE» st [p 15

Mopyns 7 |JIab 6 OrnpezeneHre MOMEHTA 3alleMIICHUS 4 2 2 - KommiexT 3ananuit
OJHONPOJIETHON CTATUYECKHU HEONPEAECITUMOMN s JIab 6
OaJnku.

Mopayns 7 |IIp 16 Pemenue 3amgaud no reme: «Pacuer Ha MPOYHOCTH 4 2 2 - KommuiekT 3ananuit
1 J)KECTKOCTh CTATUYECKH HEOIPEICIMMON PaMBbI» s [Ip 16

Monyns 7 |PI'P 4.2 | CamocrosiTennbHOE pelIeHre 3aa4 [0 TEME: 4 ) 16 - Kowmmnekr 3agau s
«Pacyer Ha IPOYHOCTH U KECTKOCTh CTATUYECKU PI'P 4.2
HEONPEIEeTUMON paMbD»

Monayns 8 | Jlek 11 HamnpspxkenHnoe u jeopMUpOBaHHOE COCTOSIHHE B 4 2 - - Bomnpocsl k 3x3amMeny

touke. Teopuu npounoctu. OOmuMiA cryqaii
HarpyXeHusl.

7-18




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit . Cemectp| O0beM, 4.| Bbanabl | UHTepakTuB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHoO¥ paGoThI)
padoThI OLICHOYHOI'0
cpeacTBa)

Mopayns 8 |IIp 17 Pemenue 3agad Ha Temy «PacyeT Ha MPOYHOCTH B 4 2 2 - Kommunekr 3anannii
YCJIOBUSIX CJIOKHOI'O COIIPOTHUBIICHUSI st [p 17

Mopayns 8 |IIp 18 Pemenue 3anau Ha temy «Pacyer Ha IPOYHOCTH B 4 2 2 - KomriuiekT 3aganuii
YCJIOBHUSAX CII0OKHOTO COIPOTUBIICHUS st [p 18

Moayns 8 |PI'P 5 CamocTosTeIbHOE pEelIeHHE 3a/1a4 110 TEME 4 4 14 - KomruiekT 3agau mist
«Pacder Ha MPOYHOCTH MPOCTPAHCTBEHHO PIP 5
JIOMaHoTro Opyca»

Mopayns 8 |Jlek 12 Ornpenenenue nepeMenieHni Ha 4 2 - - Bomnpocsr k 3x3ameny
MIPOCTPAHCTBEHHOW pame. Y CTOMUMBOCTb CXKAThIX 19-21
crepxkueit. opmyna Dinepa.

Mopgyns 8 |JIab 7 Ornpenenenue nepeMenieHnii CBOOOIHOTO KOHIIA 4 2 2 - KommuiexT 3ananuit
JIOMaHOTO Opyca. s Jlab 7

Mopayns 9 |Jlek 13 Pacuer Ha ycTOHYMBOCTH 32 MpeeiaMu 4 2 - - Bormpocsr k ax3ameny
MPONOPIUOHAIBHOCTH U C TOMOLIBIO 22-26
Ko3(duIIMeHTa MPOI0JIBHOTO U3ruoa.

Moayns 9 |IIp 19 Pemenue 3apau Ha Temy «OnpeneneHue 4 2 2 - KommuiekT 3ananuit
KPUTHYECKHX [TapaMEeTPOB CKATOTO CTEPKHS MPH s [p 19
MOTEPE YCTOMUUBOCTUY

Monyns 9 |1Ip 20 Pemrenue 3ana4 o teme: «Pacuer cxKaTbIX CTOCK 4 2 2 - Kommnexr 3aganmii
Ha YCTOMYMBOCTbH MO IPy30MOBEMHOCTH st [p 20

Moayns 9 |PIP 6.1 |CamMocTosiTenbHOE pelIeHUE 3a1a 110 TEME: 4 3 10 - KoMmmnexr 3amau g
«Pacder c)xaToil CTOMKHM Ha YCTOMYHUBOCTH ) PI'P 6.1

Monayns 9 |IIp 21 Pemenue 3agad no teme: «IIpoekTHpoBOYHBIN 4 2 2 - Kommnekr 3amannii
pacyeT Ha YCTOMYUBOCTHY st [p 21

Mopyns 10 |Jlex 14 Pacuer Ha BBIHOCIIMBOCTB NPU OJTHOOCHOM H 4 2 - - Bomnpocsl k 3x3ameny
JBYXOCHOM HampsKEHHOM COCTOSHUU. 27-35

Mogyns 10 |IIp 22 Pemenue 3amgaud no reme «Pacyer Ha MPOYHOCTH 4 2 2 - Kommuiekt 3ananuit

IIPU IOBTOPHO-TIEPEMEHHBIX HAarpy3Kax»

st [Ip 22




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumenoBanue TeM 3aHATHIA
yueOHoit . Cemectp| O0beM, 4.| Bbanabl | UHTepakTuB, 4. (HamMeHOBaHMe
(pa3neu) (yueoHoO¥ paGoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 10 |PI'P 6.2 | CamocTosATenbHOE pPEIICHHE 3a1a4 10 TEME) 4 3 10 - Komruiexr 3ana4g mis
Pacuer Ha mpo4HOCTH Bajia Mpu MOBTOPHO- PTP 6.2
MEPEMEHHBIX Harpy3Kax»
Mogyns 11 |Jlek 15 Konebanusi MexaHUYECKUX CUCTEM C OJTHOM 4 2 - - Bomnpocsl k 3x3amMeny
CTEIEHBIO0 CBOOOIBI. 36-41
Mogyns 11 |IIp 23 Pemenue 3agad no reme «Pacyer Ha MPOYHOCTH 4 2 2 - Kommnekr 3amannii
MTOJMOTOPHBIX OAIOK» st [p 23
Monyne 11 |Jlek 16 Pacyer Ha IPOYHOCTH U JKECTKOCTh MPH yAape 4 2 - - Bormpocsr k 3k3. 42-52
Mopyns 11 |IIp 24 Pewrenue 3amau no reme «Pacuer ynpyrux cucrem 4 2 2 - KomriuiekT 3aganuii
B YCJIOBHUSIX YAAPHOTO BO3JACHCTBUS st [p 24
Mopyns 11 |PI'P 6.3 CamocTosTenpHOe penieHre 3aay o TeMe: 4 3 10 - KomruiekT 3agau mist
«PacueT Ha MPOYHOCTH U )KECTKOCTh OATIKU MPU PI'P 6.3
MONIEPEUHOM yIape»
Mopyns 11 |IIp 25 Pemenue 3amgad no reme «Pacyer ynpyrux cucrem 4 2 2 - Kommnekr 3amannii
B YCJIOBUSIX YAAPHOI'O BO3JECUCTBUS» i [p 25
Mogyns 11 |Jlex 17 O060011eHre MaTepraIa 1Mo AUCITUTIINHE 4 2 - - Bormpocsr k 9k3. 1-52
Mopaynu 7- |PT'P Pykosoacteo PI'P 4 1 - -
11
Monynu 7- |Cp [ToaroroBka K UTOTOBOMY TECTUPOBAHUIO 4 33,65 - - Bomnpocsl k 3x3ameny
11 (KOHTPOJIB) 1-52
Mopaymu 7- | TU TecT uTOTOBBIIA 4 2 100 - TecToBbIe 3a1aHUS B
11 oaze LIT
Monymu 7- |ITA IIpoMexyTouHas aTTecTalMs: K3aMeH 3 0,35 - - Wroroselii peiTHHT
11
Hroro: 108 100+100

Cxema pacuera HTOroBoro 6auia: Texyuuii peiiTHHI (Bce 3aHATHS M POMEKYTOUYHbBIE TeCThI) + Pe3yJibTaT HTOr0BOIr0 TeCTa M BCe eJIUTCS Ha 2
+ BB (eca1u BB npeaycmoTpens)




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Mpu w3ydenun aucuuIuiMHbl «COMPOTUBICHUE MaTEpHUaioB 2" HCHOIB3YIOTCS CIIEAYIOIINE
00pa3oBaTesibHbIC TEXHOJIOTUH:

- TEXHOJIOTUM TPAJULMOHHOIO 00y4deHus B (GopMe JEeKIHH, J1abopaTOpHbIX, MPAKTHUECKHX
3aHATUI U CAMOCTOSTEILHON PabOThI CTY/ICHTOB;

- TEXHOJIOTHsS OaJTTIbHO-PEUTUHIOBOM CHCTEMBI OIICHKH YCIEBAEMOCTU CTYACHTOB, BKJIOYAs
TECTUPOBAHUE KaK (HOPMY HTOrOBOTO KOHTPOJISI 3HAHUI CTYJICHTOB;

- 3JIEeMEHTBl IPOOJEMHOro 00y4YeHHs B BHJI€ HAJIMYMs BOIIPOCOB MPOOJEMHOI0 XapakTepa B
3aJa4ax pacyeTHO-MPOCKTUPOBOYHBIX PAa0OOT U TpeOOBaHMU aHaIHM3a MOJYYCHHBIX PE3yJIbTATOB C
HOCJIEYIOIUM BBIBOJIOM 10 PELICHUIO 3aJ1auH.

6. MeToguyecKkue yKazaHusi M0 OCBOEHHIO 1M CLHHIJIMHBI

1. N3ydyeHue TEOpPETHUYECKON 4YacCTH TEMbl KaXJIOr0 MOAYNS CIEIyeT cpa3y 3akpeIuiaTh Ha
pelieHnu 3a1ad 1o JaHHOM TeMe.

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

3. Ilpu odopmieHun pemeHus 3aaad peKOMEHYETCsl CTPOTO CIIE0BATh TUIIOBBIM aITOPUTMAM H
3aKaHYMBATh BHIBOJAMU IO pe3yJbTaTaM pacuera.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyeMoil KOMIIETeH UM HaumeHoBanue

Cemect
P (WJIM ee 4acTH) OLIEHOYHOI'0 CPeACTBA

Tecrosrie 3aganus NeNe 1-30
KomrmnekTst 3amanuii k PI'P NeNe 4-6
4 OIIK-1 Bormpocs! k ax3ameny NeNe 1-52
KoMruiek sl 3ajanuii K J1abopaTopHO-
pakTUYecKuM 3aHaTusiM NoNo 6-7

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KommuiekT 3ajaHuii Uil MpaKTHYecKoro 3anaTus Nel3

Tema: «Pacuer cTaTHYeCKH HeOoNpeaCJTUMbIX CUCTEM NIPH PACTHIKCHUM -CKATUH

Tunosoii npumep 3axaHus

I[BYXCTYHGHIIB.THﬁ 6pyc C JKCECTKO 3allCMJICHHBIMU KOHIAMHU HAI'PYKCH CHCTEMOH
OCCBbBIX HAarpy3oK. OHpCIIeJH/ITI) H3 YCJIIOBUSA IHPOYHOCTU BCIIMYUHY ZIOHyCKaCMOﬁ IIomaigun
IMOIICPCUYHOI'0 CCUCHUA 6pyca [A], €CJIM HM3BCCTHA BCJIMYMHA JOOIYCKACMOI'0 HAIIPSKCHUA

[6]=160 MIla, moxyns ynpyroctu E=2x10° MITa.

AA A,2A
/ G207,
/ v
F=60kH '
——
I/ 2 1/ 2 7
| [=1m

Kpurepum ouenku:
2 Gauia - €CJId CaMOCTOSTENbHAS 3a/1aua BIMOJIHEeHA NPaBUIbHO B 00beMe 70-100%. 1 Gasn - eciu
caMoCTOsTeIbHAas 3a/1a4a BBITIOJTHEHA MPaBHILHO B 00beMe 40-70% 0 6amioB - eciu caMOCTOSTeTbHAS

3a/1a4ya BRITIOJHEHA MpaBUIbHO B mipenenax 0-40%.

7.2.2. KomnuiekT 3ajaHuii I IpaKkTH4YecKoro 3anaTus Nel4
Tema: «Pacder craTHyecKkH HeonpeaeJUMBbIX CHCTEM NPH PaCTKeHUH -CKATHID

Tunosoii npumep 3axanus

A=A A,2A
G207
/ |/
F=60kH
——
2 | 12 %
| [=1m




Onpenenutpb, Kak u3MeHUTCA [A], ecnu Opyc JOMOTHUTEIBHO K BO3ACHCTBHIO HArpy30K
Oyzner Harper Ha BenuuuHy At=40°C u ecnu yuyecTb, 4TO OpyC M3rOTOBJIEH KOpOUY€ 3aJaHHOM
mmiesl Ha 0=0,01%(01+02). Kosddumuent mmmeitnoro pacmmpenus O =1,25x107° 1/°C,

Moyab yrpyroctu E=2x10° MITa.

Kpurepum ouenku:
2 Ganna - eclii caMOCTOsATeNbHAs 3aaya BBIOIHEHa paBuiIbHO B 00beme 70-100%. 1 Gamn - ecnu

caMOCTOSITeTbHAs 3a/1a4a BEITIOJTHEHA MPaBIIBLHO B 00beMe 40-70% 0 6amioB - eciu caMOCTOSTETbHAS
3a/1a4a BBIIOJIHEHA IPaBUiIbHO B npeaenax 0-40%.

7.2.3. KomiuiekT 3ajaHuii VI IpaKTH4YecKoro 3aHaTus NelS
Tema: «Pacyer cTaTMyecKH HeonpeaeJUMbIX CHCTEM NPU U3rude»
Tunosoii npumep 3a1aHus

JIns naHHOW Oamku pPacKphITh CTaTHYECKYIO HEONPENeIMMOCTh, MOA00paTh M3 YCIOBHS
MIPOYHOCTH B KAYECTBE MMOTEPEUHOT0 ABYTaBPOBBINA poduiis, ecinu [6]=160 MI]a.

q?ﬁ}q Mt v

y TIPyyeeyy

1¢ o Feditl & 8 A \/J
Tm fre T M

Kpurepum ouenku:
2 Gaia - €Clid CaMOCTOSTENbHAS 3a/1a4a BIMOJIHECHA PaBWIbHO B 00beMe 70-100%. 1 Gamn - eciu

CaMOCTOSITeIbHAS 33/1a4a BIIIOJHEHA NPaBHIbHO B 00beme 40-70% 0 6amoB - ecny caMOCTOSITENbHAS
3ajlaua BHIMOJIHEHA MTPaBWIIbHO B ipeaenax 0-40%.

7.2.4. KoMIUIEKT 3alaHuii 17151 J1a60PaTOPHO-MPAKTHYECKOT0 3aHATHS Ne6

Tema: «Onpeuene}me MOMECHTA 3allleMJICHUA OHHOHPOHCTHOﬁ, CTAaTHYECCKH

HeomnpeaeTuMOn 0aaIKn»

Tunosoi npumep 3axaHus
DOKCIEPUMEHTATHPHO M TEOPETUYECKU OINPEACIUTh 3HAYEHHE MOMEHTa 3alleMJICHUS
OJTHOTIPOJIETHON CTaTUYECKH Heompeaeaumon Oanku, ecau Fi=1,5kr, F2=2kr, 11=300mm,
12=700MmMm, lo=600MM. CpaBHHUTB pe3yIbTaThl U CIIENIATh BBIBOJIBL.
I= 800 rou
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Kpurepun onenkn:

2 Gayuta - eciii SKCIIEPUMEHTAIbHAS M TEOPETUUYECKAst YaCTH PAOOTHI BHIOIHEHBI IPABHIBHO B 00beMe
70-100%. 1 Gamn - ecnu SKCIIEPUMEHTAIbHAS U TEOPETUYECKast YaCTH PabOTHI BBIOIHEHBI MPABUILHO

B 00beme 40-70%. 0 GamioB - ecinu SIKCIIEPUMEHTANIbHAS U TEOPETUYECKash YaCTH PAOOTHI BHIIOTHEHBI
paBuIbHO B mpenaenax 0-40%.

7.2.5. KoMILIeKT 3aIaHuii ISl IpaKkTH4Yeckoro 3anaTus Nel6
Tema: «PacueT cTaTHYeCKH HeoMpeAeTUMBbIX paM MPH U3rude»
TunoBoi npuMep 3a1aHusA

Jiis naHHOW paMHON KOHCTPYKLMH IMOA00paTh M3 YCIOBHS IPOYHOCTH B KadyeCTBE
HIONIEPEYHOI0 CEYCHMs JIEMEHTOB JBYTaBPOBBIM MPOQUIIb, €CIHU KECTKOCTh CEUYEHHUIl Bcex

El
AJIEMEHTOB O/IMHaKoBa | —2 | =1, [6]=160 MIIa. OnpenenuTs ropu30HTAILHOE NIEPEMELICHHE
El

C
Y3JI0BBIX TOYEK U IIOCTPOUTH IPUMEPHBIN BUJI YIIPYTOM JIMHUU PAMBI.

a=lm F20xH

2a

Kpurepun onenku:

2 Gauia - €CJId CaMOCTOSTENbHAS 3a/1aua BIMOJIHEHA TPaBUIbHO B 00beMe 70-100%. 1 6asmn - eciu

caMoCTOSTeIbHAas 3a/1a4a BBINIOJTHEHA MPaBHILHO B 00beMe 40-70% 0 6amioB - eciu caMOCTOSTeTbHAS
3ajlaua BBIMOJIHEHA MPaBWIIbHO B ipeaenax 0-40%.

7.2.6. KomnuiekT 3aganuii Uil NpaKTHYecKoro 3ansatus Nel7
Tema: «OnpenesieHne HaNpPsiZKEHUH ¢ MOMOIBIO Kpyra Mopa»

Tunosoii npumep 3axanus

B crepikHe C TUIONIAbI0 MoMepeunoro cedeHns A=5x10% M2, pacTarMBaeMOM CHIIOi
F =50 xH, ompenenuth ¢ moMormipio kpyra Mopa HOpMalIbHOE W KacaTeIbHOE HAINPSIKCHHS,

O
BO3HUKAIOIIME Ha IUIOLIAJAKE, HAKJIOHEHHOM MOJ yIJIOM 30« MONIEPEYHOMY CEYEHHUIO
CTEPKHS:

F‘

t
|
|
|
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Kpurepum ouenku:
2 Gama - eclii CaMOCTOSATENbHAS 3a]ja4a BHIIIOIHEHA TPaBWIIbHO B 00beMe 70-100%. 1 6am - ecu

caMOCTOSITeTbHAs 3a/1a4a BEITIOJTHEHA MPaBHIBHO B 00beMe 40-70% 0 6amioB - eciu caMOCTOSITETbHAS
3aJa4a BBIIIOJIHEHA MPaBUIBHO B nipeaenax 0-40%.

7.2.7. KomuiekT 3ajaHuii Uisl J1aGOpPaTOPHO-NPAKTHYECKOI0 3aHATHA Ne7
Tema: «OnpenesieHue nepeMenieHnii CBOOOHOr0 KOHIA JIOMAHOT0 Opyca»

Tunosoii npumep 3a1aHus

OKCIIEPUMEHTAIBHO W TEOPETUYECKH ONPEACITUTh TOPU30HTAIBHOE, BEPTHKAIBLHOE
MepeMEIeHIE M yrojl IOBOPOTa CBOOOAHOIO KOHIIA JIoMaHoro Opyca, ecau F=10H, I=600mm.
CpaBHHTB pe3yNIbTaThl M CACTIATh BBIBOIBI.

HPoCMPaRE HeERNBI

AoMansili opye
OHOPHAT
CHORT

300 aou

200 2o

H=

ZOPUIOHMITIBHOZ0

HEPEMEWEHIR

1 —wnouramop sepmuramnozo
- 325 au . HEPEMETYEHIR
- [ = M Hodeecra
¢ Zpyson
. 650 au . e PasmMepr] ceueHHA
'Y
2

o X

i

A)

d =20 s

Kpurepun ouenku:
2 Gaywia - ecii HKCIIEPUMEHTANIbHAS U TEOPETHUECKasi YaCTU PaOOThI BBINOIHEHB! MPABUIBHO B 00bEME
70-100%. 1 Gasn - eciti SKCIIEPUMEHTAIbHAS U TEOPETHUECKAst YaCTH PAOOTHI BBITIOIHEHBI IPABHIIBHO

B 06beme 40-70%. 0 GaiioB - eciu SKCIIEPUMEHTAIbHAs U TEOPETUUECKask YaCTU pabOTHI BBIOITHEHBI
npaBwibHO B nipeaenax 0-40%.

7.2.8. KommuiekT 3ajanuii 1y NpaKkTH4yecKkoro 3aHaTus Nel8
Tema: «PacyeT Ha MPOYHOCTH B YCJIOBHUSIX CJI0KHOTO CONPOTHBJICHUSD)
Tunosoii npumep 3axanus

Jlns naHHOW KOHCOJIBHOW paMbl, M3TOTOBJIICHHOM M3 €IMHOrO MpPyTKa MPSIMOYTOJIBHOIO
CEYCHHUS] M HArpy)KeHHOW TPOCTPAHCTBEHHOW CHCTEMOW CHJI, TO0J00paTh W3 YCIOBUS

MPOYHOCTH Pa3Mepbl MPSIMOYrojbHOro cedeHus h u b. [IpuHSTH BeNMMYHMHY IOMYCKaeMOTro
Hanpspkenus [o] = 160 MIla, h/b =2.



|=1 m

F=20kH

Kpurepum ouenku:
2 Gaia - eClii CaMOCTOSTENbHAS 3a/1a4a BHIMOJIHEHA PaBWIIBHO B 00beMe 70-100%. 1 Gamn - eciu
CaMOCTOSITEIbHAS 3a/1a4a BBIIOIHEHA ITPaBHILHO B 00beMe 40-70% 0 6aimioB - eciiu caMOCTOSTeIbHAS

3a/1a4a BRITIOJHEHA MpaBUILHO B mipenenax 0-40%.
7.2.9. KoMIUIeKT 3aIaHuii 111 IPaKTHYecKoro 3anaTus Nel9
Tema: «IIpoeKTHPOBOYHDBII pacyeT CKATHIX CTOEK HA YCTOHYMBOCTH)

TunoBoi mpuMep 3a1aHuA

Croiika juHo# {=1 M ¢ IapHUPHO ONEPTHIMU KOHIIAMU U IIPOMEKYTOUHOMN IIapHUPHON
ornopoil mnocepenuHe cxumaercs cuinod F=20 kH. IlonoOpare BenmuuuHy pasmepa a
MIOTIEPEYHOTO CEYCHHUsSI CTOMKHM, 00ECIIeUnB €€ yCTOMYMBOCTD, €CIIN JIOIYCKaeMOe HaIpsDKEHHE
Ha o©xartue [o0]c=160 MIla. Jna chOpoeKTHpOBAaHHOW CTOMKM ONPEAETUTh BEIUYUHY
KPUTUYECKON CHIIBI M KO (UIMEHT 3amaca yCTOWIHMBOCTH.

F=70kH
ﬁy
; 0.2a
| /
L _pnc f ]
5 = 05m | 1= 7
) 2
- g ——
| \ﬂ S X
— =05
5= 05 M |
/ L=
/ a

Kpurepun onenkn:
2 Gana - eciid caMOCTOsATeNbHAs 3aaya BhITOJIHEHa TpaBUIIbHO B 00beme 70-100%. 1 Gamn - ecnu
caMoCTOsTEeNbHAs 3a/1a4a BBITIOJHEHA MPaBIILHO B 00BbeMe 40-70% 0 GayioB - eciu caMOCTOSTeTbHAS

3ajJ1a4a BBITIOJIHEHA MPaBUIBHO B nipezenax 0-40%.

7.2.10. KoMm1eKT 3a1aHuil 115 NPAKTHYeCKOro 3aHsATHs Ne2(
Tema: «Pacyer cKaTbIX CTOEK HAa YCTOHYUBOCTD M0 KOYPPUIHMEHTY @
Tunosoii npumep 3axaHus

21.]'[5[ OECHTPAJIbHO CXATOTO CTCPXKHA C pPasiimdHbIMHU YCIOBUSAMU 3aKPCIUICHUA B
IJIOCKOCTAX XZ M YZ, U3rOTOBJICHHOI'O M3 Marcepuajla C JOIYCKAacMbIM HAIIPsDKCHHUEM Ha



cxarue 160 MIla, onpeaenuTs BENWYHHY AOMYCKAEMOW CHJIBI C MOMOIIBIO KO3 (duImenra
IPOI0JIBHOTO M3ruoa.

Az Az
F F
A
) [‘JE y A ) A o
= A 0 1,00 120 | 045
7 20 | 096 130 | 0,40
4 x |40 0,92 140 | 0,36
Y <]% 60 | 086 150 | 0,32
= 70 | 081 160 | 0,29
"~ 80 | 075 170 | 0,26
~ X I =1 =1885 cm? 90 0,69 180 0,23
Y > ,m_)y x Ty ' 100 | 0,60 190 | 0,21
AN A=37,7 cm? 110 | 0,52 200 | 0,19

Kpurepum ouenku:

2 Gaia - €CJId CaMOCTOSTENbHAS 3a/1a4a BIMOJIHECHA PaBUIbHO B 00beMe 70-100%. 1 G6am - ecimu
CaMOCTOSITeIbHAS 33/1a4a BEIIIOJHEHA NPaBHIbHO B 00beme 40-70% 0 6amoB - ecny caMoCTOSITENbHAS
3a/1a4a BRITIOJHEHA MpaBHiIbHO B mipenenax 0-40%.

7.2.11. KoMnJjieKT 3aaHuii 1JIf MPAKTHYeCKOro 3anaTus Ne21
Tema: «Pacyer c:KaThIX CTOEK HA IPY300AbEMHOCTb 110 YCTOHYHUBOCTH»
Tunosoii npumep 3axaHus

Crolika, UMeroIIas MONEPEYHOe CEYeHHe B BHUAE ABYX HiBemiepoB Ne 12, HarpyxeHa

oceBoi cxxumarouieil Harpyskoit F. Marepuan croiiku C12 ¢ |O =140MIla . ycnosus
3aKperUieHus] OJIMHAKOBBI B INTIOCKOCTSAX XOZ U YOZ.

Z
F Tonepetnoe cedernne
L_l-% croii
’ Yme
Y
3.5M ——
- N )
Ilpeanep
¥ X
35 M ,
: y
o e —
= X | — . S w— ———
X

Tpebyercs onpenenurs:
a). Paccrosanme «X» Mekay BETBIMH CTOMKH, OOecCrle4yHBaroliee pPaBHOYCTOWYHBOCTh
KOHCTPYKLIUU.
b). Benuuuny nomyckaemMoit Harpy3Kku, UCHONB3Ys KO3 (UIUEHT MPOI0TBHOTO H3THoa.
C). BenmuumHy KpUTHYECKOI CHITBI M KOO QHUIIMEHT 3amaca yCTOHYNBOCTH.

Kpurepun ouenku:

2 Gaya - eclii CaMOCTOSITeNTbHAS 3a/1aua BRIMTOTHEHA MpaBUiILHO B 00heme 70-100%. 1 6amn - ecoun
CaMOCTOSITeNTbHAS 3a/1a4ua BBIMOJTHEHA MpaBWiILHO B 00beMe 40-70% 0 6amioB - eciii caMOCTOSTEIbHAS
3aJa4a BBIIIOJIHEHA MPaBWIbHO B nipeaernax 0-40%.



7.2.12. KoMniiekT 3a1aHuii JJIs1 NPAKTHYECKOro 3aHATHS No22
Tema: «Pacuer Ha NPOYHOCTH MPHU MOBTOPHO-TIEPEMEHHBIX HATPY3KAX)
Tunosoii npumep 3a1aHus

VYyacTok Bajna ¢ KOHIIEHTPATOPOM HANpPsDKEHWM B BHJE BBITOYKH I10JIBEPraeTCs
COBMECTHOMY JICMCTBHIO M3TH0A U KPYUYCHHS. 3HAYCHHE U3TMOAIOIIEr0 MOMEHTA U3MECHSICTCS

B muanasome: M =08kHm, MI"" =-08kHM, xpyrsmero mMomenTa — MG =2 KkHu,
Mlnql'n =0. 3mauenus reomerpuyeckux pasmepoB Baima: D =55mm, d=50 MM, =2 MM,

_Db-d
t= ———. Ban wusroroBien u3 cranu 40XH c MeXaHWYECKUMHU XapaKTEPUCTUKaMHU:

65 =1000MITa , 6, =800MIla , 6-1 =400 MIla, . =390MITa , T-1= 240 MIla. TpebGyercs
OIIpCACIINTD K03(1)(1)I/ILII/IGHT 3araca Im0 BbIHOCIMBOCTHU U IO TEKYYECTH M CACJIATh BBIBOJbLI O
HauboJsee BEPOSITHOM MEXAHU3ME pa3pyLICHHUS.

Mo = M
m( ST T ol M

MOHKas1 0bhoyka / s

Kpurepum ouenku:

2 Gama - eclii CaMOCTOSATENbHAS 3a]ja4a BHIITOHEHA TPaBWIbHO B 00beMe 70-100%. 1 Gamr - ecu
CaMOCTOSITEIbHAS 3a/1a4a BBINIOJHEHA MTPaBHILHO B 00beMe 40-70% 0 6ayioB - eciiu caMOCTOsTeIbHAS
3ajJ1aua BBITMIOJIHCHA NIPpaBUIbHO B nipesenax 0-40%.

7.2.13. KoMnieKT 3a1aHuii /i NPAKTHYECKOTo 3aHaATHs Ne23
Tema: «Pacyer Ha IPOYHOCTH MOAMOTOPHBIX 0ATOK»
Tunosoii npumep 3axaHus

Ha KOHCONBLHOM y4YacTKe JBYXOIOPHOH Oaiku, W3roTOBIIEHHOHW W3 aByTaBpa NelO,
yCTaHOBJICH tekTpoaBuraTesib Becom F=0,2 kH. Ynucno o6opotoB snekrpoasurarens N=600
00/MUH. AMIUITUTYTHOC 3HAUCHHE IIEHTPOOCKHON CHIIbI, BO3HUKAIOUICH IPH BPALICHUU
potopa Fo=0,2F.

FosinQf L y

5 | 71

=05 M |

] o Ty

=t

[Ipown3BecT MPOBEPOUHBIN pacyeT HA MPOYHOCTH MOJMOTOPHON OaTKU M OTMPEIETUTH
3HaueHue {, IpuU KOTOPOM BO3MOXHO HACTYIUIEHHE pe3oHaHca. CONpOTUBIEHUEM CPEbI
npenebpeus. Jlonyckaemoe HanpshkeHue (6] npuHATh paBHbBIM 160 MITa.

Kpurepun onenkn:

2 Gana - eciid caMOCTOsATeNbHAs 3aaya BhITOJIHEHa TpaBUIIbHO B 00beme 70-100%. 1 Gamn - ecnu
CaMOCTOSITEeNTbHAS 3a/1a4ua BRIMOJTHEHA MpaBWIHLHO B 00heMe 40-70% 0 6amioB - eciii caMOCTOSTEIbHAS
3aJa4a BBIIIOJIHEHA MPaBUIbHO B npeaenax 0-40%.



7.2.14. KoMnJieKT 3a1aHuii JJIs1 NPAKTUYeCKOro 3ausitus Ne24
Tema: «PacyeT Ha MIPOYHOCTH U *KECTKOCTh 0AJIKH MPH MONEPEIHOM yaape»
TunoBoi npuMep 3a1aHuA

Ha 3apannyto 6anky c Beicotsl H=0,5u cB0OOIHO manaeT abCONIOTHO KECTKOE TEIO
maccoi M. Ilomepeunoe ceyeHune OankW COCTABHOE — COCTOUT M3 YETHIPEX CTAJIbHBIX
paBHOOOKHX yroikoB Nel(Q, cBapeHHBIX MeXAy co00i. OnpenenuTs T0MyCTUMYIO BETHUUHY

Macchl TAJAOIIEr0 Tela [m], pu KOTOpO# OynmeT oOecrieueHa MPOYHOCTH Oanku, eciu

S
[O' ] :160]\/ﬂ7a, E=2-10CMlla. [TpoBepuUTH BHITIOTHEHHUE YCIOBUS KECTKOCTH, PUHSB
[5 ] = 3MM . Maccoit Ganku npeHeopeyb.

AN

il I
M M ™M |05m =

I e “‘ T,

] — =
1

Kpurepum ouenku:

2 Gaia - €CJId CaMOCTOSTENbHAS 3a/1a4a BIMOJIHEHA TPaBWIbHO B 00beMe 70-100%. 1 6amn - ecimu
CaMOCTOSITEIbHAS 33/1a4a BIIIOJHEHA NPaBHIbHO B 00beme 40-70% 0 6amoB - ecny caMOCTOSITENbHAS
3a/1a4a BBITIOJHEHA MpaBUiIbHO B mipenenax 0-40%.

7.2.15. KoMI1eKT 3a1aHuil 1J151 NPAKTHYeCKOro 3ansitus Ne25
Tema: «PacyeT Ha MPOYHOCTDH H )KECTKOCTH 0AJIKH NMPH MONMEPEYHOM yaape»
Tunosoi npumep 3axaHus

Ha ynpyryto 6anky 3a1aHHOTO MONEPEYHOIO CEYEHUsI C BBICOTHI [H=24cM cBOOOAHO mMajaer
abcoIOTHO kecTkoe Teno Maccoit M=40xr. [Ipon3BecTH NpoBEpKy MPOYHOCTH U KECTKOCTU OAJIKH.
Jomyckaemoe Hanpsikenue [6]=160 MITa, moaymns ynpyrocta E=2x10° MITa.

m

No27

3Mm 3m

Kpurepun onenkn:
2 Ganua - eciid caMOCTOsATeNbHAs 3aaya BBITOJIHEHA TpaBUIIbHO B 00beme 70-100%. 1 Gamn - ecnu

caMoCTOsTEeIbHAas 3a/1a4a BBITIOJTHEHA MPaBHILHO B 00beMe 40-70% 0 6ayioB - eciu caMOCTOSTeTbHAS
3ajlavya BBITMIOJIHEHA MTPaBWIILHO B Tipenenax 0-40%.



TeMbl NUCbMEHHBIX PadoT

Ne

Temnl
n/n

PI'P Ne4. PacyeT cTaTUueCKH HEONPEICTUMbBIX CUCTEM METOJOM CHJI

4.1. | Pacuer Ha IPOYHOCTb CTATUUECKHU HEOIPENEIUMON CTEP)KHEBOM KOHCTPYKIIMH,
pa0oTtaroliel B  yCIHOBMSX pAacCTSIKEHUA-CKATUS €  y4eToM JielcTBUA
JOTOJTHUTEIBHOTO (PAKTOpa TEMIIEPATYPHOT'O WJIM MOHTaKHOTO MO BAPHAHTY
4.2. | Pacuer Ha MNPOYHOCTH CTATHUECKH HEONPEAETMMON IUIOCKOH paMbl,
paboTaroIieil B yCIOBUSIX MPSMOTO H3ruda

PI'P NeS. Pacder Ha MpOYHOCTh KOHCTPYKIIMHU, PabOTaIONIEH B YCIOBUIX
CJIOKHOI'O CONPOTHUBIICHUS

5.1. |Pacuer Ha mNPOYHOCTH CTATHUYECKH OMPEICIUMON  MPOCTPaHCTBEHHOM
CTEP>KHEBOM KOHCTPYKIIMH B YCIOBHSIX CII0KHOTO CONPOTUBIICHUS

PI'P Ne6. PacueTsl Ha yCcTOMYMBOCTD, BBIHOCIIMBOCTh M IIPOYHOCTD B YCIOBUSAX
JUHAMHUYECKOI0 BO3JEHCTBUS HArpy3Ku

6.1. | Pacuer Ha yCTOWYMBOCTH CIKATHIX CTOCK

6.2. | Pacuer ¢parmenTta Bajma moj JAEHCTBHEM HNOBTOPHO-NIEPEMEHHOI0 H3ruda u
KpY4EeHUS

6.3. | Pacuer Ha mnpoyHOCTh OaJOYHONW KOHCTPYKLMHM IOJ JeiCTBHEM YyAapHOMH
Harpy3ku

7.2.16. KommiaekT 3aga4 auas PI'P Ne4
3anaua 4.1.

Tema: «Pacyer Ha NPOYHOCTL CTATHYECKH HeEONpPeNeJMMBIX CTEpP:KHEH IpH
PaCTHAKEHHU-CKATHID)

Tunosoii npumep 3axauu

"r] ‘fl "3
q
—.-—i'-/-.---
3
/ yd
A F, F,7 F,
j—l-o ———y i
Y
1 2
:J’1 (J’: -.'.‘; i 1~{_]-

I'me: F1=20xH, F>=10xH, F3=30xH, q=20xH/Mm, 11=0,8m, [>=1,5Mm, I3=1,2m, a1=0,5Mm,
a>=1,4m, a3=0,7m, At=-20°C.

Ha crynenuartslii crtampHOW Opyc KpyIJjoro MOMNEPEYHOrO CEYeHHS C 3aJaHHBIM
cooTHoweHueM Iutomaneil: A1=A, A2=A/2, A3=A/3 (PI'P Ne2, 3agmaua 2.1) ycraHOBWIM Ha
CBOOOZHOM KOHIIE BTOPYIO JKECTKYIO 3a/IEIIKY.



JIJisi TOMy4eHHOTO TakuM 00pa3oM CTAaTUYECKH HEONPEISIIMMOTO CTEPXKHS MOJ00paTh
HOBBIC pa3Mepbl MOMEPEUHBIX CCUCHHI M3 YCIOBHUS MPOYHOCTU. [IpoaHanu3upoBarh BIMSHUE
W3MEHEHUS KECTKOCTU CTEPXKHS Ha €r0 SKOHOMHYHOCTb.

[TpoBepUTh MPOYHOCTH CTATHYECKH HEONPEIEIMMOTO CTEPXKHS IMPH JOMOIHUTEIHHOM
JNEHUCTBUM TEMIeEpaTypbl WJIA TPUA HAJTWYAKA HETOYHOCTH H3TOTOBIICHUS. [IpUHSATH
K03 UIHeHT IHHelHOoro pacmmpenns o=1,25x10" 1/°C, moxyms ynpyroctu E=2x10° MITa.

Kpurepum ouenku:

8-10 GamyoB - ecniu MHAMBUAYyaNbHOE AoMainHee 3aaanue (1/13) BeimonneHo npaBuiibHO B 00beMe 80-100%.
6-7 6amnoB - eciu MJI3 BbimosiHeHo mnpaBuibHO B 00beme 60-80%. 4-5 GamioB - ecnu MJI3 BBIIOIHEHO
npaBmwibHO B 00BeMe 40-60%. Ecmm WMJ/I3 BemonHeno mnpaBwibHO MeHee, yeM Ha 40%, pabora He
NPUHAMACTCS.

3agaua 4.2.
Tema: «Pacyer Ha MIPOYHOCTDH U KECTKOCTb CTATHYECKHU HeoNpeaeIuMMbIX pam»
TunoBoi npuMmep 3aga4u

Ha cratnuecku ompenenumoit pame (PI'P Nel, 3amaua 1.3, cxema Nel) ycranoBuiau
JOTIOTHUTEJIbHBIE OMOPHI (BCE OCTaJIbHbIE UCXO/IHBIEC JaHHbIE — MIPEKHUE). MaTepual cTep KHs
— Cr. 3: [6]=160 MIIa, E=2-10° MIIa. JKecTKOCTh ceueHMii BCEX y4acTKOB PaMbl IOCTOSHHA!
El,=const.

Jlis monmydyeHHOW TakuM 00pa3oM CTaTHYECKH HEOMpe[eNMMOil paMbl MOA00paTh
paldoHAIBHOE TOMEPEUYHOE CEUCHUE M3 YCIOBUS MPOYHOCTH W MPOBEPUTH KOHCTPYKIIMIO HA
KECTKOCTb.

g

RN

] =

4

L
I

o

[Mpunsate: F=30xkH, M=40xHwMm, q=20xH/Mm, a1=1,5m, a2=2m, a3=0,6Mm, 1=0,5Mm.

Kpurepun onenkn:

14-16 GamnoB - ecniu MHAMBHyadbHOE AoMarrHee 3ananue (11/13) BeimonHeHO npaBuiIbHO B 00beMe 80-
100%, 10-13 GamoB - eciu M/I3 BeINOIHEHO TpaBUiIbHO B 00bemMe 60-79%, 7-9 Oamor - ecnu M/13
BBITIOJTHEHO TIpaBWIBHO B mpenenax 40-59%. Eciu /I3 BemomHeHO mpaBwisHO MeHee, yeM Ha 40%,
paboTa He IpUHUMAETCS, BO3BPAIACTCS IS UCIIPABIICHHS U OLIEHUBAETCs 6-7 OayuiaMu.

7.2.17. Kommjiekt 3aga4 aist PI'P Ne5

3anaua 5.1.

Tema: «PacyeTr Ha NPOYHOCTH NMPHU CJIOKHOM CONPOTUBJIECHUI
Tunosoii npumep 3axaumn

Jnis craabHOM MpOCTpaHCTBEHHOM crepxHeBoil koHcTpykuuu (PTP Nel, 3amaua 1.5)
TpebyeTcs mogo0paTh MOMepeYHbIe CEUCHNS YIEMEHTOB U3 YCIIOBHS MPOYHOCTH. [y amemMeHTa
| momoOpare auamerp kpyra, s snemenrta |l — pasmepsl npsmoyroapHOro cedenus b u h,



MpeBapUTEILHO palMOHANBHO ero pacronoxuB. s smementa |l mpoBectu mpoBepky
MIPOYHOCTH, KCXOA U3 TOro, uTo |l 1 |1l 31eMeHTBI U3TOTOBICHBI U3 €IMHOTO MPYTKA.
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[punsare: F1=5«kH, F>=2xH, Fs:=5xH, Fs=3xH, Fs=1xH, Fs=0, q1=0, q2=2xH/m [=0,6M™,
h/b=1,8, [c] = 160 MITa.
Kpurepum ounenku:
12-14 GannoB - ecnu MHAMBHAyadbHOE AoMarrHee 3ananue (11/13) BeimomHeHo npaBuiibHO B 00beme 80-
100%, 9-11 GamioB - ecnu MJI3 BhimonHeHO npaBuiabHO B 00beme 60-79%, 6-8 Oamior - ecnu M3

BBITNIOJIHEHO NpaBWibHO B mpenenax 40-59%. Ecau M/I3 BoimosHeHO mpaBUIBHO MeHee, yeM Ha 40%,
paboTa He IPUHUMACTCS, BO3BPAILACTCS ISl HCTIPABIICHUS, TTOCTIC Yero OleHUBaeTcs 5-6 6ammamu.

7.2.18. Kommiaexr 3agau gjas PI'P Neé6
3agaua 6.1.
Tema: «Pacyer c:KaThIX cTepKHEH HA YCTOHYHUBOCTD)

Tunosoii npumep 3axauu

[lonepeuHoe cedyeHHE LEHTPAIbHO CKATOM KOJIOHHBI COCTaBJIEHO W3 CTAJbHBIX MPOKATHBIX
npoduiiei, COeUHEHHBIX B CIUIOIIHOE CEUEHWE IMPU TMOMOIIM JTUATOHAJIBLHON DEIIeTKH W3
CTalbHBIX IUIAHOK. OnpenenuTh: JOMYCKAEMYI0 HArpy3Ky H3 YCJIOBHUS YCTOMYMBOCTH,
KPUTUYECKYIO HArpy3Ky ¥ Ko3(G(HIMEHT 3amaca yCTOWYMBOCTH — JUISl KOJIOHHBI 3aJaHHOMN
(GbOopMBI TOTEPEYHOT0 CEUYEHHUs, a TAKXKe /i1 KOJOHHBI KOJIbIIEBOrO ceueHus. Oba cedeHus

HMCIOT OJUHAKOBYIO IUIOMIAAb, JJIA KOJIbId U3BECTHO COOTHOMICHUC TUAMETPOB: r = % :0,9.

.
_L_g[lag )
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2 Heoalfodokuy e

[Mpussats: 1=8,5M, yronok HepaBHOOOKMIA Nel1/7, matepuan Ct 2, [o |=140MlI]a,




A,=60, A, ., =105, a=245MIla, b=0,67 MIla.

npeo

Kpurepum ouenku:
8-10 GamnoB - ecau MHIUBUAYaldbHOEe noMmainHee 3amanue (MJ13) BeimonHeHo mpaBmibHO B oObeme 80-
100%. 6-7 GamnoB - ecam WJI3 BemmosHeHo mpaBuibHO B oObeme 60-80%. 4-5 Gammo - ecom W13
BBITIOJTHEHO MpaBmiIbHO B 00BeMe 40-60%. Ecmu /13 BemonaeHo mpaBuiisHO MeHee, yeM Ha 40%, pabora
HE PUHAMAETCH.

3agaua 6.2.
Tema: «Pacyer Ha IPOYHOCTH NPH NOBTOPHO-NIEPEMEHHBIX HATPY3KAX»
Tumnosoii npumep 3axauu

Ban peaykropa, mnpencTaBufOmUNA COOOW CTEP)KEHb KPYIJIOTO CEYEHHUs C
KOHIEHTPAaTOPOM HAaNpsKEHUM, MOJBEpraeTcsl JAEWCTBUIO M3rHOAIOLIET0 U KPYTALIETro
MOMEHTOB, U3MEHSIOLIUXCS 10 CHHYCOUIAJIbBHOMY 3aKOHY.

Onpenenuts KOXPPHUIHUEHT 3armaca MPOYHOCTH Bajla MO BEIHOCIUBOCTH U TEKYYECTH.
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[IpuHATE: y4acTOK Bala MMEET KOHIICHTPATOp HANpsHKEHUS B BHJC TANTEIH PAIHyCOM
r =5 MM, auamerp oauoit yactu D =75 mm, a npyroii d = 60 mm. M3MeHeHne M3rubdaromnero

max min
MOMEHTA HaXOoauTcs B quanasone; M 4 —0,6xHm, M 4 = —0,6xHM, kpyTsiiero Mmomenra —
I\/II'Z;&X =3kHwM, M:;'” =1,5«HM. Ban wu3rotoBneH wu3 cramu45 ¢ MEXaHUYECKUMH

XapaKTepPUCTHKAMU: o, =600MIla , o, =360MIla, ©.1=300Mlla, <t =230MIla, T

1= 180 MIla, — u umeeT MTMUPOBAHHYIO TOBEPXHOCTb.

Kpurepun onenkn:
8-10 6amoB - ecnn MHAMBHAYyaidbHOE nomainHee 3amaHue (M/13) BelmomHeHO MpaBUIbHO B 00beme §0-
100%. 6-7 GamnoB - ecnu MJ/I3 BeimonaHeHO mpaBuwibHO B o0beMe 60-80%. 4-5 Gamwmo - ecnu M3

BBITIOJTHEHO MpaBmiibHO B 00beMe 40-60%. Ecnu MJ13 BhInoIHEHO paBUiILHO MeHee, yeM Ha 40%, pabdora
HE IPUHUMACTCA.

3agaua 6.3.

Tema: « Pacuer Ha NIPOYHOCTH U KeCTKOCTH 0AJIKHU NMPHU MONEPEYHOM yAape»

Tunosoii npumep 3axa4u

Ha ympyryio 6anky 3ajaHHOro MOIEpeyHOro ceueHus: ¢ BbicoThl H cBoOonHO mamaer
abCOIIIOTHO JKECTKOE Teslo Maccoil M. OrnpenenuTs JOMyCTUMYIO BETHUMHY MAcChl MaAal0IIEero
Tena [m], mpu koropoit Oyger obecrmeueHa NpodHOCTh Oanku. IIpoBepuUTH BBHINOIHEHHE

YCIJIOBUSI JKECTKOCTH, NMPUHAB [5]= (0.0005 - 0.001)L, rme L — paccrosHne Mexmy Omopamu.
Maccoit 6anku npeHeOpeub.
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[punate: k=0,6, H=0,2m, 1=0,5m, matepuan Ct 3, [6]=160MIla; E=2x10°MIla, nByTaBp
Nel0, mBemep NelO.

Kpurepum ouenku:
8-10 6ayioB - eciiu MHAMBHAYANIbHOE AoMainHee 3aaanue (11/]3) BeimonHeHo npaBumibHO B 00beMe 80-100%.
6-7 6amoB - eciu MJI3 BbimosiHeHo mnpaBuibHO B 00beme 60-80%. 4-5 GamioB - ecnu MJI3 BBIIOIHEHO

npaBwibHO B 00BeMe 40-60%. Ecmu WMJ/I3 BemonHeHo mnpaBuwibHO MeHee, yeM Ha 40%, pabora He
TPUHHUMACTCS.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Ne i/ Bomnpocskl Kk 3k3aMeHy

1 CraTH4YecKH ONpeaeIMMbIe U CTATHUECKH HEoNpeAeanMble cucTeMbl. [IprMepsl

2 Merton cuil. AITOPUTM METO/A.

3 BinsiHue TeMnepaTypbl Ha CTaTUIECKYIO HEONPENeIUMOCTb. TeMnepaTypHble HAPSKCHHUS.

4 BnusiHue HETOYHOCTM M3TOTOBJIEHMS HAa CTaTHYECKYK0 HEONPENeNUMOCTb. MOHTaXHbIE
HaNpsHKEHUS

5 Jledopmarronnas mpoBepka.

6 PacueT Ha IPOYHOCTP M KECTKOCTh CTATUYECKH HEOTIPEACINMBIX CHCTEM.

7 IloHsATHE HAPSHKEHHOT'O COCTOSIHUS B TOUKE M €TI0 BHJIBL.

8 TeH3op HanpsHKeHHUS

9 HanpsibkeHus: Ha HAKJIOHHBIX TUIOIAAKAX

10 I'aBHbIE IUIOIAAKY U IJIABHBIC HAIPSDKCHHUS.

11 Tenzop gedopmarmu

12 006001IeHHBIN 3aK0H ['yKa

13 ITnockoe HanpspkeHHoe cocrosiHue. Kpyr Mopa.

14 Ipsimast 3aaga Mopa.

15 OO6patHas 3agaga Mopa

16 Teoprun npenerIbHOrO0 COCTOSIHUS: Ha3BaHMS, KPUTEPUH PABHOIPOYHOCTH, PEKOMEHIALMU K
PUMEHEHUIO.

17 OO01muii ciryuali HarpyKeHHI.

18 PacueT Ha mpOYHOCTH NpH OOIIEM CiTydae HAarpyKEHHsI.

19 YceToWunBOCTh CHKATHIX CTep kHEH. 3amaua Ditnepa. Popmyna Ditiepa onpeeneHus: KpUTHIeCKOH
CHUIBL.

20 Bnusiaue crocoba 3akperuieHHss CTEP)KHS Ha BEIMYMHY KpuUTH4YecKod cuibl. KoaddunuenT
npuBeneHus auHbl. O0o0IeHHas Ghopmya Ditiepa.

21 [Tpeaensl npuMeHUMOcTH hopMyItbl Diiepa. [MOKOCTh CTepKHSI.

29 Owmnupudeckas Gopmyna SIcHHCKOTO oIpefeNeHrss KPUTHYECKOro HampspkeHus. [lpemernst eé
IPUMEHUMOCTH.

23 JlnarpamMma 3aBUCMMOCTH KPUTHUYECKOT'O HANIPSKEHMS OT THOKOCTH CTEPIKHSI.

24 IloHsITHE paBHOYCTOWYMBOCTH. Y CJIOBHE PABHOYCTOWYHBOCTH.

o5 [MpakTudeckuii pacuer CKaTbIX CTepKHEH Ha ycroitumBocTh. Koadduiment npomonsHOro
n3ruda.

26 Ycnosue ycToHunBocTH. Brjipl pacueToB Ha yCTOWYHUBOCTS.

27 Y CTanocTh M BBIHOCIKMBOCTH MaTepuaa.

28 XapaKTEePUCTUKH UKJIOB HAIPSKECHUH.

29 Bupl 1ukioB Hanps>KEHUH.

30 Kpussle ycranocTu. [Ipenes BBIHOCIMBOCTH MaTepuaa.

31 Jlnarpamma npeenbHbIX aMIUTATY/.

32 CxeMaTH3UpOBAaHHBIE TMArpaMMbl IPEICITbHBIX AIMIIUTYI.

33 KOHCTpYKTHBHO-TEXHOJIOTHYECKUE ~ (DAKTOPHI, BIMSAIONIME HA  YCTAIOCTHYIO MPOYHOCTh
MaTepHaa.

34 Koadduument 3anaca npu IMKIMIECKOM HATPYKEHUH.

35 Dopmyna 'ada-Tlonnapaa

36 CBoOoaHBIC 1 BEIHYKICHHBIC KOJICOAHMS CHCTEM C OJTHON CTETICHBIO CBOOO/THI.

37 Kiaccudukaius BUI0B MEXaHHYECKHUX KOJIcOaHUH

38 Yder cui1 CONpOTHBIICHHS CPEJIBI.

39 HduddepennmansHoe ypaBHEHHE BBIHYXKICHHBIX — KojeOanud. [lofaTIMBOCTh  CHCTEMBI.

Koadduument punamugaocTy.




N 11/m Bonpocsl Kk 3k3amMeny

40 Pacuer Ha IPOYHOCTH U KECTKOCTH NPH BEIHYXICHHBIX KOJICOAHUSIX CHCTEM.

41 SIBnenue pesoHaHca

42 Oco0EHHOCTH yJapHOTO ACiCTBHSI Harpy3ku. Bujpl ynapa.

43 OCHOBHBIC JIOMYIICHHSI TEOPHH yiapa

44 OOmwmii crmyyail ygapHOTO BO3JACHCTBUS Harpys3ku. KoadduuueHT auHamMuyHOCTH B 00LIEM

Ciyyae yJapHOro BO3JIECHCTBHUSL.

45 UacTtHble caydan ynapa.

46 BeprukanbHblil yap ¢ y4eTOM Macchl yAapseMOoro Tena.

47 Beprukanbublii ynap 6e3 ydera Macchl yaapsieMoro Teina.

48 MTrHOBEHHOE AeiCTBHE HArPy3KH

49 ["OpH30HTAIBHBII yaap ¢ Y4ETOM MacChl YAApsieMOro Tea.

50 I'opu3oHTaNBHEIN yaap 6€3 yuera Macchl yAapseMoro Tea.

51 YcnoBre IpoYHOCTH TIPU yape.

52 YcnoBure )KeCTKOCTH TIPH yape.

7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
NPOBeACHUA
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOYHOM
arTecTalMu
Ecau utoroselii pedTUHT
«OTIIMYHO»
cocrasirsteT ot 80 1o 100 OamwioB
Ecnu utoroBeiii pedTHHT
«XOPOILIO»
cocrtaisieT oT 60 1o 79 6amioB
4 9K3aMEH TN
Ecnu utoroBeiit pedTHHT
«YJOBJIETBOPUTEIIHLHOY
cocraiusieT oT 40 1o 59 6amnoB
Ecau utoroselii pedTHHT
«HEYIOBJIETBOPUTEITBHO»

cocramusieT oT 0 10 39 6annos




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

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHUK, ydeOHOE

KoJysimuecTtBO B

Ne nocooue, yueoHo- I'on HAY4YHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK)
n/n MEeTOAHYECKOEe Mocodue, U3TAHuS oudamorexe /
NPAKTHKYM, JP.) HaumenoBanune IbC
1 I1. A. [1aBnoB [u ap.] ; nox COl‘lpOTIrIBJIGIEI/IG MaTepuaJioB N a— 2017 3BC «JTabs
pex. b. E. MenbHukoBa [DneKTpOoHHBIN pecypc]
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHHK, yueOHOE KoumnuectBo B
Neo nocodue, yuedHo- I'on HAYYHOI
ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJi0BOK)
n/n MEeTOAHYECKOe Mocodue, U3TAHUS oudamoreke /
NPAaKTHKYM, JP.) HanmenoBanune 365C
ConpoTHuBieHHE MaTEPUAJIOB
T. ®. I'aspuiiosa, E. I1. [D5eKTpOHHBIH pecypc] : MPaKTUKYM IS .
2 l'opauenko, A. A. PazyBaeB | ctynaeHToB 3a04. (popmbl 00yueHus. B 2 4. Hpaxruiym 2016 Penosuropuii TI'Y
4.1
ConpoTHuBieHHE MaTEPUAJIOB
T. ®. I'aspuiiosa, E. I1. [D5eKTpOHHBIH pecypc] : MPaKTUKYM IS .
3 l'opauenko, A. A. PazyBaeB | ctynaeHToB 3a04. popmbl oOyuenus. B 2 4. Hpaxrukym 2016 Penosuropuii TI'Y
4.2
ConpoTHuBieHHE MaTEPUAJIOB
T. ®. I'aspwiiosa, E. I1. [D51eKTpOHHBIH pecypc] : MPaKTUKYM IS .
4 l'opnuenko, A. A. PazyBaeB | CTyIeHTOB 0uHOM Gopmbl 00yueHus. B 2 u. Hpaxriicym 2017 Penosuropuit TI'Y
4.1
MexaHnuka [ DIeKTpOHHBIN pecypc] :
5 | B.I. XKXyxos COIIPOTHBIICHUE MAaTEPUAIIOB : yueO. VY4aebHOe mocobue 2012 3BC «Jlaub»

rnocooue




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

http://technofile.ru/files/sopromat.ntml  Matepuansl  mis  cKauyuBaHWs:  IIHIAPTaJKH,
METOJIMYECKHE TI0COOUsl M0 peIIeHHIo 3anad, y4deOHHK DeomockeBa IO  CONMPOTHBICHHIO
MaTepHaoB, COPTAMEHT MPOKATHBIX Mpoduie, GopMyIbl.

http://mysopromat.ru/ Ha sTom calite HaxoauTcs:
e TIOJIHBIN KOHCHEKT JIeKIuii 1o Kypcy «ComnporuBienre MarepuaaoBy;
e HCTOpUS CO3JaHMS U CTAHOBJICHUS COTIPOTUBIICHUS MAaTEPUANIOB, KaK yueOHOT0 MpPEeaAMETa;
e OIIMCAHUE COBPEMEHHBIX METOJIOB KOHCTPYMPOBAHUS M pacuera U3JACIIMK Ha MPOYHOCTh U
JIOJITOBEYHOCTb;
e  CTAaTUCTHUYECKHE METOJIbI 00pa0OTKH PE3yIbTATOB MEXaHUYCCKUX HCIBITAHUN;
e ONHUCaHHE COBPEMEHHBIX MporpaMMHbIX koMiiekcoB CAD/FEA;
e pa3JIMYHbIC CIIPABOYHBIC MATEPHUAIIBL.

http://www.soprotmat.ru/ Ha caiiTe HaxomuTcs Kypc JIKIHH, JTAOOPAaTOPHBIN 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 31ech
MO>KHO O€CIUTATHO CKa4aTh MPOrpaMMy JIJIs pacdeTa 0aioK, paboTarIINUX HA U3THO.

8.4. Ilepeuenb NpOrpaMMHOro odecnevyeHus

Ne PexBU3UTHI 1OrOBOpPA
Haumenosanmue I1O A N P
n/n (naTa, HOMep, CPOK JAeHCTBHA)

1 | Windows I[Oj“OBOp Ne 690 ot 19.05.2015r., cpox
JIeNCTBUS - OECCPOUHO

Horosop Ne 690 or 19.05.2015r., cpok
2 | Office Standard neiictBus - 0eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok 1eHcTBHS - OECCPOYHO

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A1 OCYyLIeCTBJIEHHA
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX H JP.
Ne 00bEKTOB VISl IPOBEACHUS MPAKTUYECKHUX H IlepeyeHb OCHOBHOIO
n/n JIA00PATOPHBIX 3aHATHI, TOMEIEeHUH 1JIs1 odopynoBanust
CaMOCTOSITE/IbHOI Pa0d0ThHI 00y4ar0IMXCH

(HOMep ayauTOpHN)

VYyeOHast aynuropus ansi mnposeneHus 3aHATHH | CTOJIbI yUeHUYECKHE TPEXMECTHBIE
JMEKIUOHHOTO THUMAa. Y4eOHas ayautopus ist | (MOHOOJIOKH),

MPOBEJEHUS  3aHATUH  CEMMHAPCKOTO  THMA. | CTOJI MPernoJaBaTebCKUA,
YyeOHas ayIUTOpUs JUTSt KYPCOBOTO | CTYJI IPENo/1aBaTeNIbCKUH,

1 | npoexkTupoBaHUs (BBIIOJIHEHUSI KyPCOBBIX paldOT). | Jocka ayAUTOpHAs (MenoBas),
Y4yeOHast ayquTOpHs ISl IPOBEICHUS TPYIIOBBIX | Kadeapa HacTOIbHAS

W UWHIAUBUIYAJTBbHBIX KOHCYJIbTAIUK  YdueOHast
ayIuTOpHs JUIsl TIPOBEACHMS 3aHSATUN TEKYIIEro
KOHTPOJIS1 M TpoMeskyTounoit arrectarwn (I'-302)



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 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, J1a00paTopuii, MACTEPCKHUX H JP.

Ne 00BbEeKTOB /IJIsl MPOBEACHUSA MPAKTUYECKUX H IlepeyeHb OCHOBHOIO
n/n JIa00pPATOPHBIX 3aHATHIL, MOMEIeHUH 1151 o0opynoBaHust
CaMOCTOSITEJIbHOM PadoThl 00y4arOIUXCH
(HOMep ayAuTOPHH)
CtoJibl ydeHUYECKUE IBYXMECTHBIE,
CTOJI IIPENI01aBATEIbCKUH, CTYII
MpEnoaBaTesIbCKuii, ycTaHoBKH: CM-
2 JIa6oparopus "ConpoTuBieHHE MaTepraIoB” 20, CM-24b, CM-11A, CM-8, CM-
(T'-102) 7b, CM-31, CM-6 pama, CM-6 kpyr,
MalllMHa uclbITatesbHas P-5, nmpecc
ruapasinueckuii P-10, ycranoBka Ha
TEH30METPUIO.
[Tomemenue g  caMoctosATenbHOW  paboThl | CTOJIBI yUEHUYECKHE,
3 | crynentos (I'-401) CTYJIbS yYCHHUYECKHE,

IIK ¢ BbIx0g0M B ceTb MHTEpHET




