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1. Ilepeyenb KOMIIETEHUMH ¢ YKa3aHUEM 3TanoB uxX GopMUpPoOBaHUS B
npouecce ocsoenust OINOII

B pesynbrare

W3YUYECHHUS

JTUCITATUIAHBI

«ConpotusieHue

MaTcpuaIoB»

obyuatromuecs, B coorBeTcTBUU ¢ PI'OC BO no cnenuansaoctu 20.05.01 IMoxapnasn

0e30MacHOCTh, YTBEPKIACHHOTO IPUKa30M MUHHCTEPCTBA 00pa3oBaHus U Hayku PD ot

17.08. 2015 r. Ne 851, popMupyroT cienyronme KOMIETEeHIIMY, YKa3aHHbIe B Ta0nuie 1

Tabnuna 1
@opMHUpOBaHUE KOMIETEHIHIl B MpoIecce H3yYeHHs TUCHUTITUHBI
«ConpoTHBJIEHHE MATEPHAJIOBY
Komnerenmus Wuaukaropsl Drarbl Bunpl 3ansTHii OreHOYHBIC
Kon | HaumenoBanue JIOCTHKECHUS dbopmMupoBaHUs TSt CpeACTBa IS
KOMIICTCHIIMI | KOMIIETCHIIMU B | (hOpMHUPOBAHU OLICHKU YPOBHS
nporecce s c(OpMHPOBAHHOCTH
OCBOCHHUS KOMIICTCHIHH KOMIICTCHIHH
OIIOII
(cemectp)”
1 2 3 4 5 6

OIIK- | Cnocoben HJT-130mnk-3 4 JIEKIIMH, JIOKJIaS,

3. peuiams IIposooum [IpaKTU4ECKHe | cobece0BaHue,
NPUKIaoHble pacuemsl  Ha 3aHATHS, TUIIOBOM pacyer
3a0auu 8 | npounocme, CaMOCTOSITEITh
obnacmu JHCECMKOCMY U Has paboTa
obecneyeHust YCMOUYU80Cms
HOJICAPHOLL INEMEHMOB
bezonacnocmu, | KOHCMPYKYUl,

OXpaHbl obecneuusaio

OKpyHCcarowel wux

cpeovl u | mpebyemyio

9KONI02UYECKOU | HAOEHCHOCHb

beszonacrocmu, u

UCnonb3ys bezonacrocmu

meopuro u | pabomoi

Memoobl usoenutl 8

@yHoamenmans | yciogusx

HbIX HAYK 8030elicmaus
CMamuyecKux
u
OUHAMUYECKUX
Ha2py30K

Komnerenuust OIIK-3 Takxke dhopmupyercs Maremaruka (6a30BbIii YpOBEHB),

[IpuknagHas MaremaTuka B cucremax OezomacHocTH, DPusmka, MHxeHepHas (u3nKa,

XUMHuA,

OCHOBBI

Hay4YHBIX I/ICCJIG,Z[OBaHI/Iﬁ B

TexHoc(hepHOl OE30MacCHOCTH

Teopemqecmﬂ MCXaHHKa, a TAKXKC, B XOJA€ MPOXOKACHUA O3HAKOMUTEJIbHOMN IMPAaKTUKH

U TP MOATOTOBKE K MPOIENype 3aIUThl U 3alIUTE BBIMTYCKHOW KBaJIM()UKAIIMOHHON
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paboTHI.

2. Onucanue noKasarejied 1 KpUTeprueB OLCHUBAHUS KOMIIETEHIMH

Ha pa3/iYHbIX 3TAallaxX UX q)OpMI/IPOBaHI/Iﬂ, OIIHCAHHC IIKAJ OHCHUBAHUA

Hepequb OLHCHOYHbIX MaT€pHaJjJaoB

TaOnuua 2

n/n

Haumenosanue
OIIEHOYHOI'0 MaTepuaia

Kpatkas xapakrepuctuka
OLICHOYHOI'0 MaTepuaia

[IpencraBienue OleHOYHOTO
cpeactea B OM

CobecenoBanue

CpeacTBo KOHTpOIS,
OpraHU30BaHHOE KaK

[lepeueHs BOpPOCOB is
YCTHOI'O Ompoca

crenuanbHas becesa
[Iearorn4eckoro paboTHUKA €
00yyaromuMcs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOU
JUCLUIUIMHON U paCCUUTAHHOM
Ha BBISICHEHHE 00beMa 3HaHUH,
oOyuaroIierocs 1mno
OIIpEICIEHHOMY Pa3/eiy,
TeMe, mpolJIeme.

IIPOYKT CAMOCTOSITEIbHON TeMbl 10KI1a10B
paboThI o0Uaromerocs,
IpeJICTaBISIIOIINI OO0
nyOIUYHOE BBICTYIUIEHHUE I10
NPECTAaBICHUIO MTOTYYSHHBIX
pe3yIbTaTOB pEIICHUS
onpeieIeHHON yueOHo-
NPaKTUYECKOH, yueOHO-
HICCIIEN0BAaTEILCKON WU

Hay4YHOU TEMBI

2 Joxman

KOMIUIEKT 3aJaHuU 1O
BapUaHTaM

3 Tumnoson pacuer CPENCTBO MPOBEPKU YMEHUN
IIPUMEHSATD [TOJIyYEHHBIE
3HAHUS Ui pelleHus 3a1a4
OIPEAEIIEHHOr0 TUIIA TI0
paszeny Win HECKOJIbKUM

pazzenam

HporpaMMa OIICHUBaAHUM KOHTpOJ]I/IpyeMOﬁ AJUCIHUIIJINHBI
Tabnuua 3

Kon
KOHTPOJIMPYEMOM
KOMIIETEHINH (MU
€€ YacTu)

KoHnTtponmpyemsie
pas3aesnbl
(TeMbI TUCIUTUIHHBI)

HanmenoBanue
OILIEHOYHOT'O CpEe/ICTBa

1 2 3 4

1 | IIpeamer
CornpoTuBieHue
MarepuasioB. OceBoe
pacTsbKeHHe-CHKaTue.

OIIK-3 Hoxnan, cobecenoBanue, TUTIOBOM pacueT




2 | MexaHu4ecKue OIIK-3 Joxknan, cobeceoBaHHE
HCIIBITAHUS
MaTEepUasoB.
3 | l'eomerpuyeckue OIIK-3 Hoxman, cobecenoBanme
XapaKTePUCTHKU
IUIOCKUX CEYEHUM
4 | CnoBur. OIIK-3 Jokiman, cobecemoBaHme
5 | Kpyuenue OpycheB OIIK-3 Hoxnan, cobecenoBaHue, TUTIOBOM pacueT
KpyTJIOTo
MOTIEPEYHOTO
CCUCHHS.
6 | [Ipsmoit u3ruo. OIIK-3 Hoxnan, cobecenoBaHue, TUIIOBOM pacyeT
Hampsoxenust.
7 | [lepemenienuss  npu OIIK-3 Jokian, cobecenoBaHue
u3ruoe.
8 | Cioxuoe OIIK-3 Jokian, cobeceqoBaHue
COIIPOTHBIICHUE.
9 | Kocoii u3ruo. OIIK-3 Joknan, cobecemoBaHme, THIIOBOW pacyeT
10 | BuenentpenHoe OIIK-3 Hoxknan, cobecenoBanue
pacTsbKeHHe-CoKaThe
npsiMoro Opyca
11 | TIpononbHbI U3THO. OIIK-3 Hoxnan, cobecenoBaHue, TUIIOBOM pacyeT
12 | lunamuaeckue OIIK-3 Jlokman, coOecenoBaHKe
Harpy3Ku

Onucanue nokasarese 1 KpUTepueB OLCHUBAHUA KOMIIETCHUMH MO IUCHUILINHE
«ConpoTuBjIeHHEe MATEPHAJIO0B» HA PA3JIMYHBIX ITAanax uX (pOpMHPOBAHUS,
ONMCAHME KA OLleHUBAHUS

Tabmmma 4
Kon Wuaukaropsr [Toka3zarenu ¥ KPUTEPHUHU OLICHUBAHUS PE3YJIbTATOB O0YUCHHUSI
KOMIIETEHI] JOCTHKCHUS HIUKE MOPOTOBBIM | TIPOJBHHYTHI BBICOKHI
WU, DTaITbI KOMITETEHIIHH MOPOTOBOT'O YpPOBEHb i ypOoBEeHB YPOBCHB
OCBOEHUS YpOBHS (ynoneTBop (xoporo) (oTnHM4HO)
KOMITETEHI] (HeyIOBJIETBOPU UTEIIHHO)
un TEJILHO)

1 2 3 4 5 6
OIIK-3, HJI-1301k-3 oOyuaromuiicss | oOy4aroIuic | 00yJaroIuic | 00yJarouuics
4 cemectp | Ilposooum HE 3HaeT s s JTEMOHCTPHUPYET

pacuemul Ha | 3HAYUTEIFHONH | IEMOHCTPHPY | JIEMOHCTPUPY | 3HAHWUE TCOPHU
NPOYHOCHID, YacTH TEOPUU W | €T 3HAHUS eT 3HaHue ¥ OCHOBHBIX
JHCeCmMKOCMb U | OCHOBHBIX TOJBKO METOIOB NpaBUiI U
ycmouyusocms | IPaBWIJI pacdera | OCHOBHBIX OTIPENICIICHUsI | METO/IOB




9N1EeMEHMO8 AJIEMEHTOB IIpaBUII BHYTPEHHUX | OIpEACIICHUs
KOHCMPYKYUL, KOHCTPYKIUIA Ha | TOCTPOCHUS | YCHIIMH, CUJIOBBIX
obecneuusarowu | IPOYHOCTDb U 3MIOP, HO HE | MpaBUJI ¢axTopoB,
X  mpebyemyro | KECTKOCTb, HE 3HAET IPaBUJI | IOCTPOCHHUE | MOCTPOCHUS
HaoedcHocmb U | 3HAET MPAKTUKY | UX IIPOBEPKH, | AIIOP 110)]
bezonacnocmo onpezeneHus JIOITyCKaeT BHYTPEHHUX | BHYTPEHHUX
pabombi BHYTPEHHUX HETOYHOCTHU B | CHUJIOBBIX YCHITUH,
uzoenuti 6 | ycwuii u dbopmynHupoB | GaKTOPOB, HE | HANIPSDKECHUNA U
VCIOBUSAX MIOCTPOCHHUS Kax, JIOITyCKaeT nepeMenieHui,
8030eticmaeust SIIOP CUJIOBBIX | HAapyIIAeT HETOYHOCTEH | MCYEPIIBIBAIOLIE
cmamuveckux u | paxTopos, JIOTUYECKYI0 | TPHU pacyeT u
OuHamu4eckux | JOITyCKaeT 1ocje0BaTe | Ha II0CJIE1I0BATENbH
Hazpy30K CYILLIECTBEHHBIE | JILHOCTD B MPOYHOCTh U | O, YETKO U
OLINOKHU U3JI0KEHUU JKECTKOCTb JIOTUYHO
MPOrPaMMHO | JIEMEHTOB u3naraer
ro MaTepuaia | KOHCTPYKLUMH | MaTepual,
XOpOIIO
OpUEHTHUPYETCS
B METOJaxX
pacuera Ha
MPOYHOCTH,
KECTKOCTb U
YCTOMYUBOCTh

3. TunoBbie KOHTPOJIbLHBIE 3aJaHUS UM HHbIE MATEPHAJIbI, HEOOXO0AMMBbIE IS
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AEATEJbHOCTH,
XapaKTepu3yILIHUX 3Tanbl (POPMHPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS
00pa3oBaTe/IbHOM MPOrpaMMBbI

3.1. BxogHoii KOHTPOJb BXOAHOI KOHTpOJb NpeAHA3HA4YeH sl MPOBEPKHU
YCBOCHHST 00YyYarONMMUCs 0a30BbIX IUCIUILIMH U €r0 TOTOBHOCTh K M3YUYEHHUIO Kypca
«ComnpoTuBiieHHEe MaTepuaioBy, YTO JA€T BO3MOXKHOCTh TPABUJIBHO BBIOWPATh
METOJIMKY U3JIOKEHUSI y4eOHOTO MaTepHaia.

Ilepeyenb BONMPOCOB BXOAHOTI0 KOHTPOJIS

1. HarypanbHble, pallnoHalIbHbIE, UPPALMOHATBHBIC YUCIIA.

2. Ompepenenue NpoIeHTa NOrpeHOCTy TP pacyeTax.

3. Pemenne kBaapaTHOTO U KyOMUECKOTO ypaBHEHUH.

4. PemreHue cucteM ABYX YpPaBHEHUM NEPBOU CTEIEHU C TPUMEHEHUEM
OIPEICTUTEIICH.
OO61ue cBeieHNs 0 HEPAaBEHCTBAX, CBOMCTBA HEPABEHCTB.
[Tnomaau 1 HEHTPHI TSHKECTEH dIIeMEHTapHBIX QUTYP.
[lepeBoa rpamycHOI Mephbl B paluaHHYI0 U 0OpaTHO.
TpuronomeTrpudeckue PyHKIIMH U CBSI3b MEKY HUMHU.
. [IpouzBogHbie npocTeHmux GyHKIUMA.
10 NuTterpansl npocTedux GyHKITUH.

© @~



11.0OcHoBHbIe enuHuIbl cucteMbl «CH.

12.YpaBHeHUs CTaTHKHU.

13.Buzsl onop u peakiuu onop. Onpeenenre omopHbIX PeaKiui.

14.B 4yem oTiiMuMe CTaM OT YyryHa

15.11enb TepMHuuecKoit 00pabOTKH CTaIN U YYTYHA.

16.0OcHOBHBIE MapKH YTJIEPOAUCTHIX CTAICH U 00JIaCTh UX MPUMEHCHHUS.

17.0cHOBHBIE MapKH JIETUPOBAHHBIX CTAJIEH U 00JACTh UX IPUMEHEHHUS?

18.0OcHOBHBIE MapKH YYTYHOB M X MEXaHUYECKUE CBOWCTBA.

19.B kakux geransx palMoOHaIbHO MPUMEHSTH CTajlb U YyTyH?

20.ITonsiTHEe TPOU3BOIHON HAXOXKAECHUE SIKCTPEMYMOB (QYHKIUI?

21.0Onpenenennple uuTerpaisl. [lonarue neppoodbpaznoil. MeTo bl
UHTETPUPOBAHUSI.

22. luddepenHnnanbHbie YpaBHEHHUS.

3.2. CobecenoBanue

CobecenoBaHue NpeCTaBIAET COOOM CPENCTBO KOHTPOJIA, OPraHM30BAHHOE KAaK
crienMalibHasi Oecela TmpernojaBaresisi ¢ OOydyalomMMCS Ha TEMbl, CBS3aHHbBIE C
M3ydyaeMou JUCUMIUIMHOW, W pacCYMTaHHOEC Ha BBIACHEHHE oOObeMa 3HaHUM
00yyaromerocs 1no onpeaeJICHHOMY pasjielly, TeMe Uilu rmpodJieMe.

w N

o vl

8.
9

Ilepeyens Tem i1t codece0BAHUS
OcHoBHbIE OHATHS U onpeaeseHus B «Mexanuka.ConpoTUBIICHHE
MatepuaioB». OCHOBHbBIE TUIIOTE3bI U JOMYILIEHUS B COTPOTUBJICHUN
MaTepPUaoB.
[ToHsiTME BHELIHNI U BHYTPEHHUX CHUJL
B yeMm cymHOCTh MeTOa ceueHu. BHyTpeHHHEe ycumnus.
Kaxkoit Bua nedopmariuu Ha3bIBaeTCs EHTPATBHBIM (OCEBBIM) PACTSIKEHUEM-
ckatueM (rmpumMep). BHyTpeHHHE yCUIIUSI IPU PACTSKEHUU-CKATUH.
HanpsixkeHus B HOpMaIbHBIX CEUCHUSIX MTPU PACTSIKEHUU-CKATHH.
Hedopmarnu npu pactspkeHUU-ckaTuu. CBsSI3b OTHOCUTEIBHBIX MPOI0TBHOM
u mnonepeyHon aedopmaruii, koapdunuent [lyaccona, ero 3HaueHus.
3akoH ['yka nipu pacTseHnHn-cokaTuU. UTO HA3bIBAETCS AKECTKOCTBIO
MOINIEPEYHOT0 CEUYCHMUS TIPU PACTIKECHUU-CKATHUH.
Y ci10BUE NPOYHOCTHU NPH PACTKEHUU-CIKATUU.
Jnarpamma pacTsiKeHHs] MAIIOYTJIEPOIUCTON cTanu. MexaHnyeckue
XapaKTEPUCTUKH MAaTEPUAIIOB.

10. Uto Ha3bIBaeTCs MPEACIIOM MPOTOPIUOHATHHOCTH, TMPEACIOM TEKY4YeCTH,

MPEIeJIOM POYHOCTH.

11. Yro Ha3bIBAETCSH CTATUYECKUM MOMEHTOM CEUYECHHS OTHOCHUTEJIHLHO OCH. UTO

Ha3bIBACTCA OCCBBIM, IIOJIAPHBIM H I_ICHTpO6e)KHBIM MOMCHTAMH HWHCPLHNHU
ceucHUA.

12. CpoiicTBa MOJSIPHOTO U HEHTPOOEHKHOTO MOMEHTOB UHEPIIUU
13. OceBbie U 1IEHTPOOESKHBIE MOMEHTBI MHEPIMU TP MapaijieIbHOM MepeHOoCce

OCEN.



14. Yto wHa3zwiBaeTcs KpyueHuem (mpumep). BHyTpeHHue ycuiams o ux
OTpe/ieNieHUE, MPaBUIIO 3HAKOB.

15. KacaTrenpHbIe HaNPsDKEHUS B CEUCHUSAX Bajla MPU KPYICHHH.

16. Dmropa KacaTelbHBIX HAMPSHKEHUN TPU KPYUEHUH.

17. YcmoBue MpOYHOCTH MpU KpydeHUH. UTO HA3BIBAETCS MOJISIPHBIM MOMEHTOM
COIIPOTUBIICHHUS.

18. ledopmariuu Bana npu KpydeHUHU. Y CIOBHE KECTKOCTH.

19. Uto Ha3piBaeTCs M3rHOOM, YUCTHIM M TOTIEPEYHBIM H3TrHOOM. BHyTpeHHHE
yCWIJIMSI TIPU U3THOE.

20. MuddepennpanbHbie 3aBUCUMOCTH TIPU U3ruoe Mexay ¢, Q u M.

21. [TyHkThI KOHTpOJIA A1mI0p Q 1 M.

22. HopmalibHbIe HApsDKEHUSI IPU YUCTOM U3THOE.

23. lI3MeHeHHe G 10 BBICOTE MOIEPEYHOr0 CeUeHHUs (dIIopa G ).

24. YcnoBue MNPOYHOCTH NpU H3THOE MO HOPMAIbHBIM HaIpsKEHUsIM. UTO
HA3bIBACTCSI OCEBEIM MOMEHTOM COIPOTHUBIICHHUS TTPU U3THOE.

25. XKecTtkocTh Oanku npu u3ruode.

26. KacarenbHbIe HANPSDKCHHS B CEUCHUSIX OQJIKU TIPH U3THOE.

27. YcnoBue MPOYHOCTH TIPH M3THOE TT0 KacaTeIbHBIM HAPSIKSHUSIM.

28. Ilepememiennst Oanku mpu u3rude. UTo Has3pIBaeTCs yOpPyrow JIHMHHEH,
nporudoM U yriioM noopota. CBsi3b yrjia moBOpoTa ¢ Mporudoom

29. [Tpubnmxennoe nuddepeHInanibHOe ypaBHEHUE YIIPYTON JIMHUK OaJIKU.

30. [Tonsitue xkocoro u3ruba. BHyTpeHHue ycuivs B CEUEHHSIX OAKH MPU KOCOM
u3ruoe.

3.2. lokaan

BrimosiHeHMEe  JOKTaga  MOJHOM  MEPE  PACKPBIBAET  TBOPYECKUH  MOJXOJ

00y4Yaromuxcsi K caMOCTOATENILHON MpOpaboTKe HOBOTO MaTepualia, MO3BOJISIET OLCHUTh
CTENEHb TOTOBHOCTU OOYYAIOIIUXCSI K CAMOCTOSITEIbHOMY BBIOOPY aKTyalIbHBIX MPOOJIEM
JUCLUMIUIMHBL. J[aHHBIA BHJI TBOPYECKOW pabOThI MO3BOJISET OOYYAIOIIMMCS OBIAJEThH
HaBbIKAMHM CHUCTEMATH3allMM MaTepuaia, pa3BUBAET YMEHHE KOHKpPETH3UpOBaTh U
0000111aTh Mpo0JIEMbI OIIEHKHA MPOYHOCTH JETajle MallluH U 3JIEMEHTOB CTPOUTEIIbHBIX
KOHCTPYKLIUH.

PexomeHnyemMasi TemMaTHKa JIOKJIAIOB 110 JUCHMIUIMHE TpUBEEHAa B TaOIUIIE 5.

Tabmura 5
TeMbI I[OK.]'IaI[OB, peKOMeHI[yeMLIe K HAIIMCAHHU IO l'lpI/I myqemm JUCIHUIIJIMHBI
«COHpOTI/IB.]'leHI/Ie MaTepl/la.HOB»

Tewmn! JlokianoB

Kpyuenue 6pychbeB HEKPYTIIOTO MONEPEYHOr0 CEUCHHUSI

OmnpezeneHue ynpyrux XapakTepUCTHK MaTepuaia MpU pacTsHKEHUU

DKcrepuMeHTAJIbHOE OIpeIeTIeHHE MOIYJISI TPOJIOJIbHOM YIIPYTOCTH

DKCIEPUMEHTAIHHO ONPEIeTICHUE MOIYJIS CABUTA

DKcnepuMeHTalIbHAsl IPOBEPKA pacueTa CTaTUYECKH HEONPEAEIMMBIX CUCTEM METOAOM CHUJI

O WN P

OmnpeneneHne rIaBHBIX HAMPSHKEHUH B TOHKOCTEHHOH TpyOe MpH OJHOBPEMEHHOM JICHCTBUH
n3ruba u KpyueHus

[IpoyHOCTH MaTepUaIOB U KOHCTPYKLUUN IPU CI0KHOM HAIPSKEHHOM COCTOSIHUU
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https://knowledge.allbest.ru/manufacture/3c0a65635b3bd78a5d43b89521206d36_0.html

Ne /1t Tewmn1 JlokamoB

1 Kpydenune 6pycheB HEKPYTJIOTO MONEPEUYHOTO CEYCHUS

7 ['opsiure TPEeUIMHbI B CBAPHBIX COSAMHEHUSX

8 HccnenoBaHye MPOYHOCTHBIX CBOMCTB MOJIMMEPHBIX MAaTEPUAJIOB
9 [TpomonbHO — mOnepevHblid U3rud

10 | Onpenenenne nedopmaninii mpy U3rude Mo YHUBEPCATbHBIM YPAaBHCHHSIM

11 | Onpenenenue ko3 duueHTa 3amnaca IPOYHOCTU IPU MIEPEMEHHBIX HAMPSKEHUSX;
IIPOEKTUPOBAHKE U PACUETHI HA HAJICKHOCTh MPOCTEHUIIINX CUCTEM

12 | Xpynkoe u BsI3KO€ pa3pylieHue MaTepuaioB

3.3. Tunosoii pacuer

TeMarvika THUIIOBOIO pacueTa YCTAaHABJIMBACTCS B COOTBETCTBUM C paboueid
MPOTPaMMON TUCITUTIIUHBI:
1. Pacuer Baina;

2. Pacuer Oanku Ha MPOYHOCTB;
3. [IpotonbHbBIN U3rKO.
Tunossle pacyeTs! BEIIOJHAOTCA 110 300 BapraHTaM.

IIpuMep THIIOBOrO pacyera.

I cTambHOrO Bajia KPYTJIOro IONEPEYHOTO CEUEHUs, KECTKO 3alleMIICHHOTO
OJTHUM KOHIIOM, OIPEJEIINTh HEU3BECTHBIM KPYTAMNA MOMEHT X, IPU KOTOPOM yTIOJI
IIOBOpPOTa IIPaBOr0 KOHLEBOTO CEYEHMs Baja paBeH Hymo. Iloctpouts smropy
KPYTSIIUX MOMEHTOB, MOA0OpaTh JUaMeTp Baja W IOCTPOUTH D3IIOPYy VYIJIOB

sakpyuuBanus. G = 8*10* MIla

Q!aHO:
o JnvHa yyacTtka, M MowmenT, kHem
Ne cxeMbl a b c e Mo s Tadm, MITa
6 1,6 15 1,6 1,6 2,5 3,6 60

_._.f’_._.{._._._._(_ ...... K_._ ______ (L._.___

a b c a



https://knowledge.allbest.ru/manufacture/3c0a65625b3bd79b4d53b88421216c37_0.html

Pemenue
1.BeruepunBaeM pacyeTHYIO CXe€Ma Baja U ONPEIEIIeM HEU3BECTHBIN MOMEHT

uc.).
(p ) m; = 2,5 kH'm
ms3 =3,6 kH-m X =1,25 kH'm

v WFLG/‘K%I(- | /{>_B

/)
__f |
0
/BINEANENNIN
a=1,6 |b=15m |C=16m | a=16wm
2,35
0,75
M
[T [kHon]
1,75 1,25

2,2

M| f
[pan]

3.1

O6o3HaunM TMpaBoe KOHIIEBOe cedeHue Baja B. Ilo ycnoBuwo 3amaum  yron
nmoBopoTa cBoOoHOTO KOoHIIA (ceueHue B) pasen 0. 1.e. ¢= 0

Bocnons30BaBIMCh TMPUHITUIIOM HE3aBUCHUMOCTH JCUCTBUS CHJI, OINPEACIHM YyTOJ
MMOBOPOTA CeYCHUS B OT KaKI0TO MOMEHTA B OTACIBHOCTH M PE3YJIbTAT CIIOKHM, T.€.

@g = @z (M,) + @5 (M) + @5 (My) + g (M, ) =0

Mx
H3BecTHO, 4YTO ¢ = ——, TOrJa
GJ,
_ma N m(a+b) my(a+b+c) N X(2a+b+c) 0,

Gl, GJ GJ, GJ,

p p

é[mz-a+m1(a+b)—m3(a+b+c)+X(2a+b+c)]=0
p

L;«tO,Torz[a m,-a+m(a+b)-my(a+b+c)+ X(2a+b+c)=0
p

-8+ X+6,4=0
X= 1,26 kHem

2. IlocTpoeHue 3Mmopbl KPYTSIIUX MOMEHTOB.

OHpeI[eJ'H/IM Kp}ITﬂH_II/Iﬁ MOMCHT Ha KaXIOM CHJIOBOM YYA4CTKC, IPUMCHUB MCTO/

CEUEHUU.
KpyTsmumit MOMEHT B ce€UeHHMH Bajia paBeH ajareopandeckoil CymMme BHEIITHUX

CKPYy4YHBAOIMIMX MOMECHTOB, JIC)KAIIIUX 10 OJJHY CTOPOHY OT CCUCHMUSI.
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M =-X =-1, 26 kHem

M = -X+m3=-1,23 +3,6= 2,35 kHem

M =-X+m3 -my =-1, 25 +3,6-2,5= 0,74xHem

Mg =-X-mg+my+my= -1,25-34+25+1,6=-1,75 xHem

[To nosry4eHHBIM 3HAYEHUSAM TOCTPOUM 311r0py M.

3. OnpenenieHne quaMeTpa Baja.

JuameTp Basia onpenesnsieTcs U3 yciaoBus NpoyHocTH. OMacHbIM CEYEHHEM Bajia
SBJISIETCS] CEUCHUE, T/I€ KPYTALIUNA MOMEHT UMeeT HauOoJibiee (1o adbCOMIOTHOM
Benu4KnHe) 3HaueHue. 3HadeHue My 6epem ¢ amtopbl. M max = 2,34 kH*m.

— Mk <
max _W —Tadm

p

rne W, =0,2 d3

T - YCJIOBHUC IIPOYHOCTH,

K max <r

O,2d3 — “adm

3
Otkyna d= M =3 2,35-10 = =0,058.1 =58.m
1027, 10,2-60-10

[TonyuyenHslit pe3yabTaT OKpyriigieMm B 0osbiinyto ctopony coriacHo ['OCT.

OxoHuaTenbHO quameTp Baia umeem d = 60 M.

4. ITocTpoeHune 3M10psl YIJIOB 3aKpPYYNBaHUS.
XKecrkocts ceuenus Bana W, = 810 Mna ; J,=0,1d*

GJ, =8-10"-10"-(6-107)* =9,1-10* Hem?

VYribl 3aKkpy4YrBaHKs OTICIbHBIX YYACTKOB BaJla OMPEIEISIOTCS MO OTHOLICHHIO K
HEMOJIBM)KHOMY CEUYEHHIO (B HAIIEM CIIy4ae JKeCTKas 3aJIeNKa) ¢,

M,-a_ 1810°-16

P17 "6, 0p.10° ~ o107 pan

Do =Py + NC';—Spr ~ 31102+ 0'79‘;1_—2;“3 ~_19-102pan
Do = 0oyt MG—J?-‘pC ~19-107 + %‘ELB ~2,2-10° pan
Pon=Pos+ M63 822107 _—1’295,'21‘230;1'6 _

p
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[To nosy4eHHbIM 3HAYEHUSM CTPOUM JMIOPY YTIIOB 3aKPYyUUBAHUA.

5. Onpenenenre HaMOOJBIIETO OTHOCUTENILHOTO YTJjla 3aKpyuruBaHus (Ha OAUH

o M 108
MIOTOHHBIA METP JIJIMHBI BaJla) O, = — ™ = 2.34 12 =2,6-107 pax/m
GJ, 9210

3.4. PyOexxHblIil KOHTPOJIb
Ilens mnpoBeneHuss pyOEKHOr0 KOHTPOJSI OLEHUTh CTENEHb BOCHPUSITHUS
y4eOHOro MaTepuaia u IpOBOAUTCS Ul OLIEHKU PE3yJIbTaTOB U3YUYEHHS pa3/iesIoB/TeM
JUCIUIUIMHBI.

Bonpocsl pyoe:xxknoro konrpoJisi Ne 1
Bonpocwl, paccmampusaemvie na ayoumopHulx 3aHAMUSIX.
1. Kakue ocHOBHBIE MTPOOIEMBI H3y4darOTCsl HAyKOM « COMPOTUBIEHUE MaTEPUAIIOBY.
OCHOBHBIE TUIIOTE3BI U JONYIIEHUS B CONPOTUBIICHUH MaTEPUATIOB.
2. [1o xakuM pHU3HAKaM U KakK KJIacCUPUIUPYIOTCS HArpy3Ku. B uem cymHocTh MeToaa
ceueHUil. BHyTpeHHHE ycunus.
3. Kakoii Bup nedopmanivy Ha3bIBa€TCs IEHTPAJIbHBIM ( OCEBBIM ) PaCTSKEHUEM-
cxatueM (mpumep). BHyTpeHHue ycuiaust pu pacTsKEHUU-CKATHH.
4. HanpsikeHrs B HOPMAJIbHBIX CEUEHMSIX ITPU PACTSKEHUU-CIKATHH.
5. lepopmanmu ripu pacTspkeHUU-CKaTUU. CBSI3b OTHOCUTEIBHBIX MPOIOJIBHOMN U
nonepeyHoit aedopmaruit, koapdunuent Ilyaccona, ero 3HaueHusI.
6. 3akoH ['yka npu pacTskeHuu-cxkatuu. YTo Ha3bIBAETCS )KECTKOCTHIO TOMIEPEYHOTO
CEUYEHMS MPU PACTSHKEHUU-COKATHH.
7. YcioBre NpOYHOCTH NP PACTSIKEHUN-CKATHH.
8. Jlmarpamma pacTsKEHHS MaJIOYTJIEPOAUCTON CTaM. MeXaHn4eCKre XapaKTepUCTUKN
MaTEpUAJIOB.
9. latb onpenenenue npeaena npornopuroHaIbHOCTH, ITPEAena TEKYYECTH, Ipeaena
IIPOYHOCTH.
10. Kakue oOpas31ipl HCIIOJIB3YIOTCA I MEXaHUUECKUX HCTIBITAHUM Ha pacTsKeHue-
CoKaTue.
Bonpocwr ona camocmosamenvro2o usyuenus.
1. IToka3aTh n1uarpamMmy pacTsHKEHUS IIACTUYHBIX MaTEPUaIOB, HE HMEIOLIUX
IJIOMIAJKHA TEKYUYECTH U XPYNKUX MaTEPUAJIOB.
2. JlaTh onpezenenye yCiaoBHOTO Mpe/ena TeKYyUeCTH.
3. [lonsATHe nomycKkaemMbIX HAPSHKEHUM.
4. OnpeneneHue T0MyCKaeMbIX HAMPSHKEHUHN U1 INIACTUYHBIX U XPYTKUX MaTepUasoB.
5.JlaTe onpenenenue rIIaBHbIX MIOMAA0K, TJIABHBIX HANPSHKEHUH, TJIOIIAI0K YACTOTO
CIBHUrA.
6. Bupl HanpsHKEHHBIX COCTOSIHUM (OTIpesiesicHue).
7. JluneliHoe HaNps>KeHHOE cocTosiHue (J1.H.c.). HanpsbkeHust Ha HAKJIOHHBIX
IJIOIIA/IKAX IIPH JI.H.C.
8. 3aKOH MAPHOCTH KaCaTEIbHBIX HAIPSHKEHUI.
9. Ilnnockoe HampsiKEHHOE cocTosiHUE (T.H.C.). HanpspkeHrst Ha HAaKITOHHBIX TUIONIaAKax
IIPH I1.H.C.
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10. Kakoi1 Buza nedopManiuy Ha3plBa€TCsl YUCTHIM CABUTOM (IIpUMED).

11. HanpsixeHus B MONEpEYHBIX CEUEHUAX Opyca pHU YHUCTOM C/IBHTE.

12. HanpspkeHust Ha HaKJIOHHBIX IUIOIIAIKAX IIPU YUCTOM caBure. [ naBHbIe
HaIpsKEHUS.

13. Jlepopmanmu ripu urictoM casure. 3akoH ['yka npu casure. Uto Ha3bIBaeTCs
KECTKOCTBIO IPH CIIBUTE.

14. YcnoBue Npo4YHOCTH TIPH CIIBHTE.

Bonpocs! py0e:kHOro KOHTpoJIsi Ne2
Bonpocul, paccmampusaemvie Ha ayOumopHuix 3aHAMUsIX.
1. Yro Ha3pIBaeTCs CTAaTUYECKUM MOMEHTOM CEYEHMSI OTHOCUTENBHO OcU. YTo
Ha3bIBACTCSI OCEBBIM, MOJIAPHBIM U LIEHTPOOEKHBIM MOMEHTAMU MHEPLIUU CEUCHHUSI.
Kaxk onpenennTs Noa0KeHUE LEHTPA TAKECTH CEUCHHUS.
OCHOBHOE CBOMCTBO MOJISIPHOIO MOMEHTA UHEPLIUH.
OCHOBHOE CBOMCTBO LIEHTPOOEKHOTO MOMEHTA UHEPIIHH.
Kaxkue ocu Ha3pIBatOTCA IrI1aBHBIMU, IJIaBHBIMU IIEHTPAJIbHBIMHU.
OmnpenenieHre 0CeBbIX U HEHTPOOEKHOTO MOMEHTOB MHEPLIUU IIPH NapaAJIeIIbHOM
IIEPEHOCE OCEMN.
7. Kakoil Bua neopmanuu HazpIBaeTca KpydyeHueM. BHyTpeHHME yCUus pu
KPY4ECHHH.
8. KacarenbHble HaNpsKEHUs B IPOU3BOJIBHOM TOUKE MOMEPEYHOTO CEYEHUS BaJa.
9. DOmnropa kacaTelbHBIX HaNpsoKeHUl. MakcuManbHble HAPSDKEHUS IPU KPYyUEHUH.
10. ledopmariuu ripu KpydeHHUHU.
11. Pacder Ha MPOYHOCTH U KECTKOCTh IIPH KPYyUCHHUH.

Sk wn

Bomnpocsl py0eskHOro kouTpoJis Ne3

Bonpocwi, paccmampusaemvie na ayoumopHuix 3aHAMUSX.

1. Yto Ha3bIBaeTCsI U3rUOOM, UTO HA3BIBAETCA YUCTHIM U MOIMEPEYHBIM U3THOOM.

2. Kak Ha3bIBaIOTCS CTEPKHU, padOTaIOINE HA U3THO.

3. Buabl ONOpHBIX 3aKpETICHUM.

4. Kakue peakiii BO3HUKAIOT B )KECTKOM 3aJie/IKe, IIAPHUPHO HETIOJBUKHOMN U
IAPHUPHO MOJIBUKHOU OIMOpPax.

. CKOJIbKO ypaBHEHUI CTATUKU MOKHO COCTABUTh ISl ONPEICIICHUS OTIOPHBIX
peaKunil.

. MeTroauka onpe/eneHus OMOPHBIX PEeaKIuil B KOHCOJIBHBIX OalKax.

. Meroauka onpe/ieneHus OMOPHBIX PeaKIuil B Oajikax Ha IByX OMOpax.

. Kaptuna nedopmarin 6anku npu 4ucToM U3ruoe.

. UTo Ha3bIBaeTCA HEUTPATHHBIM CJIOEM M HEUTPATHLHOU OCHIO OaJIKU.

10. HopwmasbHble HANPSDKEHUS IPU YUCTOM H3rHOe.

o1

O© 00N

11. VYcnoBue n0POYHOCTH TPU U3rMOE MO HOPMAJIBHBIM HampspkeHusM. Yto

Ha3bIBACTCSI OCEBBIM MOMEHTOM COTIPOTUBIICHUS TIPU U3rHOe.
12.  Kectkocth 6anku mpu usruoe.
13.HyneBas nuHUS, onpeielieHUE, €€ MOJI0KEHNE M CBOWCTBA IIPU KOCOM HU3THOE.
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14 MakcumanbHble HaMpsOKEHUST TpU KOcoM u3rude. OnacHbleé TOYKH MONEPEYHOro
CCUCHUH.

15.YcnoBue npouyHOCTH MPH KOCOM H3THOE.

16.KapTtuna gedopmaruu 0ajaky npy NOMepeaHOM U3ruode.

17./late ompezaeneHUEe BHELEHTPEHHOro pactsikeHus-cxkatust (BPC) (mokaszate Ha
npumepe). UTo Takoe HEeHTp JaBJICHUS.

18.BuyTpennue ycunus u ux onpeneienue mpu BPC.

19.HopwmasbHbIe HanpspKeHUsI B ceueHusix opyca nmpu BPC.

20.Hynesas nunus npu BPC, ee ypaBHeHUE U MOJI0KEHHE.

21.CgoiicTBa HyneBoi aunuu npu BPC.

22 .MakcumanbHbie HanpsikeHus pu BPC. OnacHbie TOUKH CcedeHus.

23.Ycnoue mpounoctu npu BPC.

24.T1onsTHE TPOIOJIBHOTO U3TH0a U KPUTUUECKOM CHIIBI

25.®opmyna Disepa Ui ONpeAeICHUs] KPUTUUECKOU CHJITBI

26.BnusiHue cmoco0oB 3aKpEIUICHUs KOHIIOB CTEP)KHS Ha BETUUUHY KPUTHIECKOM
CHUIBI.

27 KpuTtnueckue HanmpspKeHUs A0 Tpesena MpornopiuOHaTbHOCTH.

28.I'uOKOCTh CTEPIKHS, TIpeebHasi THOKOCTb.

29.YcnoBue nmpuMeHNMOCTH (hopMyITel Diisepa.

30.IToHATHE CTATUYECKUX U THHAMHUYECKUX HATPY30K.

31..Ilonsatue auHamudeckoro koddduimenta. CBsi3b TUHAMUYECKHMX M CTATUYECKUX
BEJTUYHH.

32. Iunamuueckuiit KO3PGUITUEHT TPU TBIKEHUU C YCKOPEHHUEM.

Bonpocwl ona camocmosimenbHo2o uzyuenus.
. Yc0BMe NPOYHOCTH MTPU U3THOE MO KACATEIbHBIM HAPSHKEHUSIM.
. KacarenbHble HanpsKeHUS! B CEUEHUSAX OaKuy MU U3ruoe.
. late ompenenenne kocoro m3ruba (mpumep). BHyTpeHHHE yCUIUSI B CEUEHUSX
OaKu.
. HanpsbxeHust B monepevyHoM CeueHUH Bajla P U3rude ¢ KpyueHUeM.
. OracHbl€ TOYKH CEYEHU U UX HANPSIKEHHOE COCTOSHHUE.
. PacueTHbpie MOMEHTHI 110 3 U 4 TEOPUSAM MPOYHOCTH.
. CKOJIBKO YpaBHEHUI CTaTUKH MOYKHO COCTAaBHUTb JUJISl ONPEAETIEHUS OMOPHBIX
pEaKIuu.
. Meroauka onpeeneH s OMOPHBIX PeaKUil B CTATUYECKU ONPEIETUMBbIX OaliKax.
9. laTh onpeneneHue sjpa CeUeHUs.
10. TexHuKa MOCTPOCHUS sAJIpa CEUCHUS.
11.  IlocTpouTs SAPO CEUECHUS AJIsi TPSIMOYTOJIbHHUKA.
12.  TlocTtpouTs SAPO CEUECHUS AJIsl KpyTa.
13. TI'paduk 3aBUCUMOCTH KPUTHUECKUX HAMPSKEHUN OT THOKOCTH JIJIsl CTATbHBIX
CTEpPKHEM.
14. Kakue cTep>KHM Ha3bIBAIOTCS CTEPXKHIMU MaJIOW, CPETHEN U OOJBIION THOKOCTH.
15. IlonsTue ynapa, BUabl yaapa.
16. Omnpenenenue qTuHAMUYECKOTO KodddummenTa npu yaape, 6€3 yaera Macchl
YIIPYTOW CHCTEMBI.

wWwnN -

~N o O b

oo
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IIpoMe:kyTOUYHAsI aTTeCTALMSA

By nmpoMexyTOYHOM aTTecTaluy B COOTBETCTBHUH C YIEOHBIM TUIAHOM IO
cneruansHoctu 20.05.01 IMoxxapnast 6e30macHOCTh 4 ceMecTp — 3K3aMeH

[enbto IpOBEACHUS IPOMEKYTOUHOM aTTeCcTallK (IK3aMeHa) SBJIsIeTCs
KOHTPOJIb 3¢ (HEKTUBHOCTH Y4eOHOTO MpoIiecca 3a CYET MPOBEPKH KauecTBa U
IPOYHOCTH 3HAHUM 00ydaromuxcs no gucuuminHe « ConpoTuBIeHUE
MaTEepUajIoB»

. Kaxnplii Ouner BBIXOJHOTO KOHTPOJISL KpPOME JBYX TEOPETHUYECKHUX BOIPOCOB
COJIEPKUT pacyeTHBIC 3a/1aHU (3a1a4H).

IMpuMepsbl CHTYAMHOHHBIX 32124 /ISl IPOMEKYTOUHONH ATTECTANMH
(3x3ameHa)

CI/ITyaL[I/IOHHaH 3azgada 110 TEMEC «OceBoe PACTSKCHHUC CXKATHUCH

K cransHOMy Opycy IpHIIOKEHBI CUJIbI, JEHCTBYIONIUE BAOJb €r0 MPOI0JIbHON
OCH.

Onpenenuts BUA aedopmanuu 6pyca, mpoBepuTh Opyc Ha NpoYHOCTh. Eciau
TpeOyeTcs MOCTPOUTHh HEOOXOIUMBbIE SIIOPBI BHYTPEHHUX YCUIIMH, HAPSKEHUN
u gepopmanuii

Monynb ynpyroctu Marepuaia npuHsath E =2-10° Mila

A =2cM? Az = 1cm?
i ’
F, =40xH _
R S [ E=s0m ¥
s
,
lh=2m l2=3m ’

CI/ITyaI_II/IOHHaH 3ajJada I10 TCMC «OceBoe PACTAKCHUC CKATHUCH

K 6pycy nMoCTOSHHOTO MONMEPEeYyHOro CEYSHUsI MPUIIOKEHA CrJla, JeHCTBYIOMINE
BJIOJIb €T0 ITPOAOJIBHOM OCH.
Omnpenenuts BUI Aedopmaiiu Opyca, U3 yCaoBUsl IPOYHOCTH MOA00paTh
TUTOMIA/Ib CEYCHUS CTEPKHS U €T0 TUaMETP, €CIIU JOMyCKAeMOe HaNPsDKEHNE
O yam = 160 MITa . MaTepuai — ctanb E =2-10° Mlla

A="? * -
L
—t - j_._..
F1 = 20xH /
d L/
Il=4wm

CI/ITyaHI/IOHHaH 3ajgada I10 TCMC «OceBoe PACTSKCHHUC CKATHUC)
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K 6pycy NOCTOSSHHOTO MONEPEYHOro CEYEHMsI MPUIIOKEHA CrJla, JEHCTBYIOIINE
BJOJIb €T0 MPOJIOJBHON OCH.

Omnpenenuts BU Aeopmanmu 6pyca, U3 yCIOBUsS MPOYHOCTH O100paTh
IUIOIAAb CEYCHUS CTCPIKHS, €CIIM JOIyCKaeMO€ HAlIpSLDKEHUE o, =160 MIla .

Martepuan — crans E =2-10° Mlla

AL =? n
P /"
L
7
F, = 10xH
I=2wm

Cutyannonnas 3agada rno reme «OceBoe pacTsKEHHUE CKATHE)

K cranbHOMY OpyCy NPUITOKEHBI CHIIBI, JEHCTBYIOIIUE B0 €r0 MPOJ0JIbHOM
OCH.

Onpenenuts BU Aedopmaninu Opyca, IpoBepUuTh 6pyc Ha mpoyHOCTh. Eciu
TpeOyeTcsl MOCTPOUTH HEOOXOIUMbIE AMIOPHI BHYTPEHHUX YCUJIUH, HAPSX)KEHUN
1 nedopMarmii

Motyib yIpyrocTi MaTepuaia nIpuHATh E = 2-10° Mlla

A; = dem? Az = 4 cm?
-
F, = 40kH Ero20eH :_,."
—— i —— D ’,1
’
7
L=02wm Ib=0,3m

5. CutyanmoHHas 3a1a4a 1o teme «OceBoe pacTsHKEHUE CHKATUE
K cransHOMy OpycCy NpHIIOKEHBI CUJIbI, ACHCTBYIONIUE BAOJb €r0 MPOI0JIbHON
OCH.
Omnpenenuts BU Aedopmainu Opyca, IpoBepuTh Opyc Ha mpouHOCTh. Eciun
TpeOyeTcs MOCTPOUTH HEOOXOAMMbIE AMIOPHI BHYTPEHHUX YCUIIUH, HAPSXKEHUN
u aedopManuii

Monayne ynpyroctu Marepuania HpIAI;g’ZFIéMg =2-10° MIla

As= 1 cm?

Ar=1cm e
F1=40xH F, = 50xH L
— T T _».__‘.!'._._

L

lh=0,1m lLb=02 I3=0,1m

6. CutyanmoHHas 3a/1a4a M0 TEME «KPYyICHHE)

K Opycy moCTOSSHHOTO MOTIEPEYHOTO CEYSHUS TIPHIIIOKEHBI TTapa CHJI,

JEUCTBYIOLIME NIEPIICHINKYJISIPHO €0 MPOAOJIBLHOU OCH.
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Omnpenenuts BUI Aedopmainiviv Opyca eciid IpoBEpUTh OpyC Ha TPOYHOCTh.
Jlomyckaemoe HampspkeHue 7, =120 MIla . Matepuai — ctainb G =8-10" MITa

[TocTpouTts 3mtopsl My 1 .

Ty

mi1 =6
_._.I/._._ ........... f._._.
|1:2¥ \\[Z

=4

7. CutryallMOHHas 3ajja4a 1o TeEME «KPyUCHUE

K Opycy noCTOSHHOIO MONEPEUHOT0 CEYEHUS IPUITOKEHBI TTapa CHJI,
JNEUCTBYIOIME NEPIEHANKYJIIPHO €0 MPOAOIBHOM OCH.

Omnpenenuts BUf nedopmannu 6pyca, U3 yclIoBUs IPOYHOCTH MOA0OPATH
JUaMeETp Bajla, €CIIU JI0ITyCKaeMOe HAPSDKEHUE 7, =120 MIla . Matepuan —

cranb G = 8+10* MIla IlocTpouUTh SIMIOPHI BHYTPEHHUX YCHIIUH 1 neopManuii

m1 :4/D

ey

_._.I/._.

|1:0}

8. CuryannoHHas 3aj1aya 1o TeMe «KPyUICHHUE)

K 6pycy NOCTOSIHHOTO MONEPEYHOro CEYeHMsI MPUIIOKEHBI Tapa CHJ,
JEUCTBYIOLME MEPIIEHAUKYIJISIPHO €r0 MPOIOJIBHON OCH.

Omnpenenuts BUI Aedopmaniviv Opyca, U3 yCIOBUS IPOYHOCTH MOA0OPaTh
JIMaMETp BaJa, €CJIA JOIyCKAEMOE HAIPSKEHUE 7, =120 MIla . Matepuai —

cranb G = 8210* MIla IlocTpouTh SIIOPHI BHYTPEHHUX YCUIIHH U 1eopMaruii

mlﬁ

)

11=0,2

D

m2WH*M

-

1,=0,2 m

9. CutyanmoHHas 3a/1a4a 1o TeME «U3Tu0»

K cranbHOMy Opycy NpHIIOKEHBI CUJTBI, TEHCTBYIOLIUE B IJIOCKOCTH
NEPIEHNKYJIIPHON €ro MpoJ0JIbHON OCH.

Onpenenuts BUA aeopmaiiuu 6pyca, IpoBEpUTh Opyc Ha MpOYHOCTh. Eciu
TpeOyeTcsi MOCTPOUTH HEOOXOIUMBIE AMIOPHI BHYTPEHHUX YCUIINH, HAPSHYKEHUN

u aedopmManmii

Moty yIpyrocTa MaTepuaia IpuHATh E =2-10° MIk, Gadm = 160 MIla. a =4

cM, b = 2cm

F=2«xH

A 4

AN

| =3m

A
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10.CutyanmonHas 3ajada o TeMe «u3ruo»
K cranpHOMY OpyCYy MPHIIOKEHBI CHITBI, ACHCTBYIOIIUE B INIOCKOCTH
MIEPIICHIUKYISPHON €ro MPO0JIbHOM OCH.
Onpenenuts Bu qedopManmu Opyca, IpoOBEPUTH OpyC Ha MPOYHOCTH. Ecim
TpeOYyETCs MOCTPOUTH HEOOXOAUMBIC AIIOPHI BHYTPECHHUX YCHIIMH, HAPSKECHUN
1 nedopManmii
Monyiab yIpyrocTd MaTepuaina IpuHiITh E =2.10° MITa, Gagm = 160 MIla, a =3
cm,b=2 A

F=2xH

y

A
L

< |=3m b

11.CutyarnmonHas 3ajada o TeMe «U3ruoy»

K cransHOMy OpyCy NpUIIOKEHBI CHIIbI, EUCTBYIOIIUE B INIOCKOCTH
MEPIEHAUKYIJISIPHON €ro MPOI0JIBHOMN OCH.

Onpenenuts BUA neopmaiinu Opyca, IpoBepUTh Opyc Ha MpoyHOCTh. Eciu
TpeOyeTcsi MOCTPOUTH HEOOXOIUMbIE AMIOPHI BHYTPEHHUX YCUIINH, HAPSXKEHUN
u aedhopMaruii

MotyJib ypyrocTa MaTepuaia npuHATh E =2-10° MIla, Gadm = 160 MIla,

ceueHne Oanku AByTaBp Ne 14. N

F=6xH

7 IS I
ﬂ

[=2wm ——

A

12.CutyanmonHas 3a7ada 1o TeMe «u3ruom»

K cranpHOMy Opycy NpHIIOKEHBI CUJIbL, AEHCTBYIOLIME B TUIOCKOCTH
NEPIEHNKYJIIPHOM €ro MpoA0JIbHON OCH.

Omnpenenuts BUI Aedopmanu Opyca, TpOBEpUTh Opyc Ha TPOYHOCTH. Ecnun
TpeOyeTcsi MOCTPOUTH HEOOXOIUMBIE AMIOPHI BHYTPEHHUX YCUIINH, HAPSHYKEHNUN
u aedopmManmii

Monyib yIpyrocTd MaTepuaia IpuHiaTh E =2-10° MITa, Gagm = 160 MIla, a =6
cM,b=4

F=3xH

Y.
X

Y

< |=3m
Y

y
O
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13.CutyanmonHas 3aja4a o TeMe «u3ruoy»
K cranpHOMY OpyCYy MPHUIIOKEHBI CHITBL, JSHCTBYIONINE B INIOCKOCTH
MIEPIICHIUKYISPHON €ro MPO0JIbHOM OCH.
Onpenenuts Bu aeopManyu Opyca, IpoBEpUTh Opyc Ha MpOYHOCTh. Ecimn
TpeOYyETCs MOCTPOUTH HEOOXOAUMBIC AIIOPHI BHYTPECHHUX YCHIIMH, HAPSKECHUN
u aedopManuii
Moayiab yIpyrocTd MaTepuana IpuHiaTh E =2.10° MITa, Gagm = 160 MIla,

ceueHue Oanku — aByTaBp Ne 14 N

F=4xH

SN
)

[=2wm ——

A

14.CutyarnmonHas 3ajada 1o TeMe «H3ruoy»

K cTranpHOMY OpycCy IPHI0KEHBI CUJIBI, JEHCTBYIOIINE B INIOCKOCTH
MEePICHAUKYIISIPHOM €ro Mpo10iapHOM ocH. OnpeaenuTs Bu aepopMainu
Opyca, mpoBepuTh Opyc Ha MpoUHOCTh. Eciiu TpedyeTcs moCTpouTh
HEO0OXOIMMBbIE SIIOPHl BHYTPEHHUX YCUJIUI, HANIPSXKEHUU U AedopMarinid.
Moayiab yIpyrocTu MaTepuaiia IpuHATh E =2-10° MITa, Gagm = 160 MIla, a =8
cM, b =4 cm A

F=2xkH

Y
Y

| =3m >

A

15.CutyarnmonHas 3ajada 1o TeMe «u3ruoy»

K cranpHOMy Opycy NpHIIOKEHBI CUJIbI, JEHCTBYIOLIME B MIJIOCKOCTH
MEPIICHIUKYJISIPHOW €r0 IPOJ0JIBHOM OCH.

Onpenenuts BUA neopmaiiu Opyca, IpoBepuTh Opyc Ha MpouHOCTh. Eciu
TpeOyeTCs MOCTPOUTH HEOOXOIUMBIE AIIOPHI BHYTPEHHUX YCUIIUH, HAPSHKEHUN
u nedopMarmii

Moy ypyrocTa MaTepuaia npuHATh E =2-10° MITa, Gadm = 160 MIla,a =6
cM, b = 4em

F=4xH

Y.
X

NN

< | =4wm b

19



16.CutyanmonHas 3aja4a o TeMe «U3ruo»

K cransHOMy OpycCy NpUiIOkKEHBI CUIIbI, JEHCTBYIOIIUE B INIOCKOCTH
MEPIEHAUKYIJISIPHOM €ro MPOJI0JIBHON OCH.

Omnpenenuts BuI Aehopmanuu Opyca, TpOBEpUTh Opyc Ha TPouHOCTh. Eciu
TpeOyeTCsl MOCTPOUTH HEOOXOUMBIE AMIOPHI BHYTPEHHUX YCUIUHN, HANIPSKEHUU
u aedhopMaruii

Moynb ynpyrocTa MaTepuaia npuHATh E =2-10° MITa, Gaim = 160 MIla, a = 12
cM, b =6 cm

F=2«H

V><

NN

| =3m b

A

17.CutyanmonHas 3aja4a o TeMe «KOCOU U3ruoy»
K cranpHOMY OpycCy NpHIIOKEHBI CUJIbL, AEHCTBYIOLIUE B IIOCKOCTH
NEPHEHANKYJIIPHON €ro NpoJ0JbHON OCH, HO HE COBIAJAr0NIasi C €ro riIaBHBIMU
Y LEHTPAJbHBIMU OCSAMH UHEPIIUU CEUCHUSI
Onpenenuts BUI Aedopmaninu Opyca, IpoBEpUTh Opyc Ha MpoyHOCTh. Eciun
TpebyeTcs MOCTPOUTh HEOOXOAUMBIC SIOPHI BHYTPEHHUX YCUITUN, HATTPSKECHUN
u aepopManuii
Monyiab yIpyrocTdu MaTepuaiia IpuHATh E =2-10° MITa, Gagm = 160 MIla,a =3
cM, b=2cm

F=8xH

X

< |=2m > b F

=]
Il

N

18.CutyannonHas 3aada 1o TeMe «U3Tuo»

K cransHOMYy OpycCy NpuIOKEHBI CHIIBI, TEHCTBYIOIIUE B INIOCKOCTH
MEPIEHAUKYIJISIPHON €ro NPOI0JIbHON OCH.

Omnpenenuts BUI Aehopmanmu Opyca, TpoBepUTh Opyc Ha pouHOCTh. Eciu
TpeOyeTcsi MOCTPOUTH HEOOXOIUMBIE AIOPHI BHYTPEHHUX YCUITUH, HAMPSXKEHUN
u aedopmManmii

Moty yIpyrocTa MaTepuaia npuHATh E =2-10° MIla, Gadm = 160 MIla,
ceyeHue opyca — n1BytaBp Ne 16

g =2xH/m

2M 2M
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19.CutyanmonHnas 3aja4a o TeMe «u3ruoy»

K cransHOMy OpyCy NpUIIOKEHBI CUIIbL, TEUCTBYIOIIUE B INIOCKOCTH
MEPIEHAUKYIJISIPHOM €ro MPOJI0JIBHON OCH.

Omnpenenuts BuI Aehopmanuu Opyca, TpOBEpUTh Opyc Ha TPouHOCTh. Eciu
TpeOyeTCsl MOCTPOUTH HEOOXOAUMBIE AMIOPHI BHYTPEHHUX YCUIIUHN, HANIPSKEHUH
u aedhopMariuii

Mosynb ynpyroctu MaTepuana npuHsITh E =2-10° MITa, Gaim = 160 MIla, a = 12
cM, b =6 cm A

F=6kH
X

Y

< I=1wm <5

20.CutyannroHHas 3aja4a 1o TEME «IIPOIOIbHBIN U3ru0»

CtanbHOM CTEPKEHb CKAT OCEBOM HArpy3KOM.
Onpenenuts BUI aedopMaiiviv, MpoOBEpUThH CTEPKEHb HAa YCTOMYMBOCTh. Eciu
TpeOyeTCsl MOCTPOUTH HEOOXOAMUMBIE MIOPHI BHYTPEHHUX YCUIINH, HATTPSKEHUU
u nedopMarimii
Moy ypyrocTa MaTepuaia IpuHATh E =2-10° MIla, Gadm = 160 MIIa, Ky agm
=2

F=150cH
A E

Ne 16

X

05m

e
|

21.CutyanroHHas 3a/1a4a 1o TeMe «IIPOIOTbHBINA U3THO»
CranpHOM CTEp)KEHb C)KaT OCEBOM HArpy3Kou.
Omnpenenuts BU AehOpMaINH, TPOBEPUTH CTEPIKEHb HA YCTOWYUBOCTh. Eciun
TpeOyeTcs MOCTPOUTH HEOOXOIMMBIE AIOPHI BHYTPEHHUX YCUJIUH, HAPSXKEHUN
1 nedopMarmii
Moty yIIpyrocTH MaTepuaia IpuHATh E =2-10° MITa, Gadm = 160 MIIa, Ky agm
=2

F=200xH

3|
rd

I=1wm
D

a=2cM
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22.CuTyalldoHHas 3aj1a4a 1o TeMe «IIPOI0TBHBIN U3Tru0»

CrasibHOM CTEPKEHb CHKaT OCEBOM HArpy3KOH.
Omnpenenuts BUJ AehOpMAIAH, TIPOBEPUTH CTEPKEHBb HA YCTONYHBOCTH. Eciun
TpeOyeTcs MOCTPOUTh HEOOXOAMMBIC AITIOPHI BHYTPEHHUX YCUIIUHN, HAIPSDKCHU U

1 nedopManmii
Monyiab yIpyrocTd MaTepuaia IpuHiITh E =2-10° MITa, Gadm = 160 MIla, Ky agm

=2
F=150kH

05m

Ne 16

X

e
|

23.CuTyaloHHAs 3aJa4a 110 TEME «IIPOIOIbHBIN U3Tru0»»
CTanbHOM CTEPKEHB CKAT OCEBOM HArpy3KOM.
Onpenenuts BUI AeopMaiiviv, MpOBEPUTH CTEPKEHb HA YCTOMUUBOCTh. Eciiu
TpeOyeTCsl MOCTPOUTH HEOOXOAUMBIE MIOPHI BHYTPEHHUX YCHIHMM, HAIPSIXKEHUN
u nedopMarimii
Moayiab yIpyrocTdu MaTepuaiia IpuHATh E =2-10° MITa, Gagm = 160 MIla, Ky agm
=2

F=200xH

/

»|
rd

=15
Y

a=2cMm

24.CutyalluOHHas 3aj1a4a 1o TeMe «IIPOJI0TIbHBIN N30

CranpHOM CTEp)KEHb C)KaT OCEBOM HArpy3Koi.
Onpenenuts BU AepopMaIyu, U3 yCIOBUS YCTONYMBOCTH CKATOTO CTEPIKHS
moao0paTh OMyCKaeMbIe pa3Mephl MOMEPEUYHOro ceueHus. @opMa MmornepeyHoro

CCUCHUS JIBYTaBP.
Moy ypyrocTa MaTepuaia npuHATh E =2-10° MITa, Gadm = 160 MIIa

F=150cH

-1 X

05m

L
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25.CutyaliioHHas 3aja4a 1o TeMe «IIPOJI0IbHBIN U3Tru0»

CranpHOM CTEP)KEHb C)KaT OCEBOM HArpy3KOi.

Omnpenenuts BUI AehOPMAIAH, U3 YCIOBUS YCTOWIMBOCTH CIKATOTO CTEPKHS
oI00paTh IOMYCKAaEeMBbIE pa3Mephl TIOTEPEeIHOro ceueHuss. Popma monepeaHoro
CEUYEHUS JIBYTaBP.

Moty ypyrocTa MaTepuaia IpuHATh E =2-10° MITa, Gadm = 160 MIla

F=150kH

- 1§ X

£ =05m

26.CuTtyanoHHas 3aa4a 1o TeMe «IIPOI0IbHBIN U330
CrayIbHOM CTEPKEHB CKaT OCEBOM Harpy3koi.OnpenenuTs BUA AepopMaiiim, u3
YCJIOBUS YCTOMYMBOCTHU CKATOTO CTEPXKHS MOJ00paTh JI0MyCKAEMbIE pa3Mephl
nornepeyHoro ceueHus. opma monepeyHoro CeYeHus - KBajpar.
Moy yipyrocTa MaTepuaia npuHATh E =2-10° MITa, Gadm = 160 MIla

F=200xH

N

I=1wm
D

a=2cMm

27.CuTtyalluOHHas 3aja4a 1o TeMe «IIPOJI0TIbHBIN N30

CranpHOM CTEp)KEHb C)KaT OCEBOM HArpy3Kou.

Omnpenenutsb BUJ neopmaiuu, U3 yCIoBUsl YCTOMUYUBOCTH CKATOTO CTEPHKHS
no100paTh I0MyCKaeMble pa3Mephl MONEepeyHOro ceueHus. Popma MonepevyHoro
CeueHUs ABYTaBp.

Monynb ynpyroctu Marepuana npuHath E =2-10°MIla, Gagm = 160 MIla

F = 200xH

- X

15Mm

L

v

28.CuTyaliioHHas 3aja4a 1o TeMe «IPO0IbHBIN U3Tru0»
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CranbHOM CTEPKEHB CKAT OCEBOM HArpy3KOM.
Omnpenenuts BUJ AeOPMAIIHH, U3 YCIOBUS YCTOMIMBOCTH CKATOTO CTEPKHS
no100paTh I0MyCKaeMbIe pa3Mephl MOMEPEYHOro ceueHus. Popma monepevyHoro

CEUEHMS IBYTaBp.
Monynb ynpyroctu Marepuana npuHath E =2-10°Mila, Gam = 160 MIla

F=250kH

- 1 X

15Mm

L

29.CutyanroHHas 3aja4a 1o TeMe «IIPOI0JIbHBIN U3ru0»»
CrayibHOM CTEpKEHB CKAT 0CEBOM Harpy3kou. OnpenenuTs BUA AepopMaiu, u3

YCJIOBUS YCTOMYMBOCTH CXKATOTO CTEPXKHSA MOJ00paTh IOMyCKaeMbIe pa3Mephl
nornepeyHoro ceueHus. opma monepeyHoro CeUeHus - KBajpar.
Moy yIpyrocTa MaTepuaia npuHATh E =2-10° MITa, Gadm = 160 MIla

F=200xH

N

1=1,2
<Y

a=4cMm

30.CuTtyarnionHas 3aja4a 1o TeMe «IpoI0JIbHBIN U3THO»

CranbpHOM CTEp)KEHb C)KaT OCEBOM HArpy3Kou.
Onpenenuts BUA aeopMaiiviv, U3 yCIOBUS YCTOMYMBOCTH CKATOTO CTEPIKHS
noAo0paTh JOMyCKaeMbI€ pa3Mephl MOMEPEUHOro ceueHus. @opma MornepevyHoro

CEUEHMS IBYTaBpP.
Moayib ynpyroctu Marepuaia npuHath E =2-10°MIla, Gam = 160 MIla

F = 200xkH

- 1 X

15m

L
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Bomnpocsl, BBIHOCHMbIE Ha 3k3aMeH (4 cemecTp)

1. OcHOBHBIE THIOTE3bI U JOMYIICHUS B COMPOTUBICHUNA MAaTEPHUAJIOB.

2. Kak knaccuuupyroTcss Harpy3Kd, CHIIbl. MeToJT CeUeHUH.

3. Kakoit Bua nedopmanmy Ha3bIBAETCS LEHTPAIBHBIM PACTsLKEHUEM-CKaTHEM
(npumep). BHyTpeHHHE yCUIKsI IPU PACTSHKEHUU-COKATHH.

4. HanpsokeHus B HOPMAJIBbHBIX CEYCHUSIX TIPU PACTKEHUU-CHKATHH.

5. VYcnoBue mpouyHOCTH MIPH PACTSHKEHUU-CKATHH.

6. Ilomatue o pomyckaemblXx HampsbkeHusx. Kak oHO ompenensercs Ais
XPYIKHUX U TUTACTUYHBIX MAaTEPUAJIOB.

7. JlebopmManuu npu pacTssKeHUU-cKaTUU. CBsI3b OTHOCUTEINIBHBIX MTPOJIOJIBHOM
u mnonepeuHoi aedopmanuii, koadpduiument Ilyaccona, ero 3HaueHus.

8. 3akoH I'yka mnpu pacTsHKeHUM-C)KaTUM. YTO Ha3bIBa€TCA KECTKOCTBIO
HOTIEPEYHOT0 CEUEHUS IIPU PACTSKEHUU-CIKATUH.

9. JluarpaMMa pacTsbKE€HUST MaJoyrjiepoaucTol  cramu. MexaHuueckue
XapaKTePUCTHKN MaTepPHAIIOB.

10. YUro Ha3bIBaeTCs MpEIeoOM MPOMOPIUOHATBFHOCTH, MTPEAETIOM TEKYyYeCTH,
MPEAEIIOM POYHOCTH.

11. Yto Ha3bIBaeTCsl CTAaTUYECKHMM MOMEHTOM CEUEHHS OTHOCHUTEIBHO OCH. UTO
HA3BIBAETCS OCEBBIM, MOJISIPHBIM U IIEHTPOOEKHBIM MOMEHTAMH WHEPIIMH CEUCHHSI.

12. OcHOBHOE CBOMCTBO MOJIIPHOTO U IEHTPOOEIKHOTO MOMEHTOB UHEPIIHH

13. OmpeneneHre OCEBBIX M LEHTPOOEKHOTO MOMEHTOB HMHEPUUH IPU
IapajijIeJIbHOM IIEPEHOCE OCEM.

14. Yto Ha3biBaeTcs KpyueHueM (mpumep). BuyTpenHue ycwims — ux
oTpesiesieHUe, MPaBUIIO 3HAKOB.

15. KacarenbHble HaPsKEHUS B CEUECHUSAX BaJla IPU KPyUEHUU.

16. Dmropa KacaTenbHBIX HAMPSHKEHUN TIPU KPYUCHUH.

17. YcnoBue nmpoyHOCTH NpU KpydeHHU. YTO Ha3bIBaeTCs MOJSPHBIM MOMEHTOM
COTIPOTUBIICHUSI.

18. ledopmaruu Baia mpu Kpy4eHUU. Y CIIOBHE KECTKOCTH.

19. Yro nHaszpiBaeTcs M3rHOOM, YUCTHIM U TIONEPEUHBIM HM3THOOM. BHyTpeHHUE
YCUJIMS TIpU U3rHoe.

20. luddepenumanbabie 3aBUCUMOCTH TIpH U3rude Mexay q, Q u M.

21. ITynktel KoHTpOs 3mr0p Q u M.

22. HopmalibHbIE HANPSDKEHUSI TIPYU YUCTOM U3THOE.

23. I3MeHeHue G 110 BBICOTE MOIEPEUYHOr0 CEUCHHMS (3MIIopa G ).

24. YcnoBue MPOYHOCTH NpPU HU3rMOE MO HOPMaJbHBIM HampspkeHusM. Uto
HA3bIBAETCS] OCEBBIM MOMEHTOM COMPOTHUBIICHUS IPU U3THOE.

25. KecTtkocTh O6anku npu u3ruode.

26. KacarenbHble HAMPSDKEHUS B CEUCHUSIX OaJIK¥ MpU U3THOE.

2. Omiopa T Mo BbICOTE NPSIMOYTOJBHOTO U IByTaBPOBOTO CEUCHUSI.

28. YcnoBue MPOYHOCTU TIPU U3TUOE 1O KacaTeIbHBIM HAMPSHKCHUSIM.

29. Ilepememiennst Oanku mnpu u3rube. UTo Ha3piBaeTcs YNpyroul JIUHUEH,
nporuooM U yriiom noBopota. CBsi3b yria noBopoTa ¢ mporuoom

30. IIpubnmxennoe quddepeHImanbHOe ypaBHEHUE YIIPYTOW JUHUH OaJIKH.
31. late ompeneneHue kocoro u3ruda (mpumep).BHyTpeHHHE YCUITHMS B CEUCHMSIX
OaJIKH.
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32. HopmamnbHble HaNpsHKEHUs B CEYEHUSIX OalKy MPU KOCOM M3Tuoe.

33. Hyneas nunus, onpeneieHue, ee mojgoxKeHne U CBOMCTBA MPU KOCOM U3rHoe.

34. MakcumanbpHbIe HaMPsHKEHUS PU KOocoM n3rube. OmacHble TOUYKU MOTEPEYHOro
CCUCHUH.

35. VYcioBue MpoYHOCTH TP KOCOM H3THOE.

36. Jlath ompeneneHue BHEIEHTPEHHOTO pacTsikeHus-cxatus (BPC) (mokazats Ha
IpUMEDE).

37. Buytpennue ycunus u ux onpezaenenue npu BPC.

38. HopmanbHble HanpsbkeHus B ceueHusax opyca npu BPC.

39. Hynesas nunus npu BPC, ee ypaBHeHMe U MOJI0KEHUE.

40. CgoiictBa HyneBoit iuauu npu BPC.

41. Makcumanbhbie HanpsbkeHus: pu BPC. OnacHble TOUKH ceueHus.

42. Ycnoue mnpouHoctu npu BPC.

43. TloHsATHE NPOAOIABHOIO U3TM0A U KPUTHUECKON CHIIBI

44, ®opmyna Ditnepa A ONpeneeHns KPUTUYECKON CUITbI

45. Bnusiare cmoco0OB 3aKpEIICHHs] KOHIIOB CTEPIKHS Ha BEIMYUHY KPUTHUYECKOU
CHUIBI.

46. Kputnueckue HampspKeHHs 0 Tpeerna MpOMOPIMOHATFHOCTH U 3a MPEIeIoM
MPOMOPIIMOHATEHOCTH.

47. I'nOKoCTh CTEepKHS, NpeaeabHas THOKOCTb.

48. YcnoBue npuMeHUMOCTH (HOpMYJIbI Ditiepa.

49. YcnoBue yCTOMYMBOCTH CKATOTO CTEPKHS, KOIDPHUITUEHT .

Oobpa3zen 3x3aMeHALIMOHHOTO OUJIeTa:

MHUHUCTEPCTBO CEJIbCKOI'O XO3SIHCTBA POCCUICKOMI
OEJEPAIINA
denepanbHOE rocy1apCcTBEHHOE 0I02KeTHOE 00pa3oBaTe/IbHOE YUPeKACHUE
BbICILIET0 00pa30BaHUA
«CapaToBCcKMil rOCyAapCTBEHHBbIN arpapHbii yHuBepcurer umenu H.HU.
BasuiioBa»
Kadenpa MaremaTuka, MEXaHMKA U MH)KeHepHasi rpaduka
Jucunmimaa Mexannka. ConnpoTuB/IeHHEe MATEPUAJIOB

DK3AMEHAIMOHHBIN BUJIET Ne6

1. OcHOBHBIE THIIOTE3HI U AOIMMYIICHUA B COITPOTHUBIICHUN MAaTCPHUAJIOB.

2. YclloBHE YCTOMUYHMBOCTH CHKATOTO CTEPXKHS, KOADPUIIUESHT MPOJ0JIBHOTO U3ruoa.
3. CranbHOM CTEp)KEHb C)KAT OCEBOM HArpy3KOi.
Omnpenenutsb BUI AehOpMAIIH, U3 YCIOBUS YCTOWYUBOCTH CKATOTO CTEPIKHS
Mo100paTh IOMyCKaeMbIe pa3Mephl ONepeyHoro ceueHus. Dopma mornepeyHoro
CeYeHUs ABYTaBp. MOyJIb YIIPYTOCTH MaTepuaia NpuHATh E =2-10°Mlla, Gadm =
160 MIIa
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F =200xH

- X

15Mm

L

3aB. kadenpoi /Kambrmosa I'.H./

4. MeTtoanueckne MaTepuaJibl, ONpeae/siionue nNnpouexypbl OeHUBAHUS 3HAHUI,
YMEHMi, HABBIKOB M (MJIM) ONBITA JeATEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpPOBaHUSA KOMIIETCHIUN

4.1 IIpouenypbl OLeHUBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (MJIK) ONBbITA AeATeJIbHOCTH

KoHTposib pe3ynbTaToB OCBOEHHUSI Kypca OOYYarOIIMMHCS, JTAallOB U YPOBHS
dbopMupoBaHUS KOMMETEHIMH 10 aucuuiuiuHe «CONMpOTUBICHUE MaTEPHAIOB)
OCYIIECTBIISIETCS. 4Yepe3 IMPOBEJCHUE BXOJHOTO, TEKYIIEro, PYOESKHBIX, BBIXOHOTO
KOHTPOJIEH U KOHTPOJISI CAMOCTOSITEIIbHON paOOThI

@DopMBI TEKYIIET0, MPOMEKYTOUHOTO M HTOTOBOTO KOHTPOJISI U KOHTPOJIbHBIE
3alaHusl ISl TEKYIIEro KOHTPOJIs pa3pabarbiBatoTcs kKadenpoit ucxoas u3 crenuduxu

JTUCLUUIUIMHBI, U YTBEPAKIAAIOTCS Ha 3aceTaHuU Ka(eapshl.

4.2.1 Kputepuu oOlleHKU 3HAHUHA, YMEHH i, HABBIKOB M (WIH) ONbITA 1A TEJIbHOCTH,
XapaKTepPU3YyIUIUX 3TANbl OPMHUPOBAHUS KOMIIETEHIUI B IIPo1[ecCe 0CBOCHUSA
00pa3oBaTeIbHOI MPOrpaMMBbI

Omnucanue IIKaJIbl OIICHUBAHUS JOCTIDKCHUS KOMIICTCHIIMH 110 JTUCITUTUIAHE
puBeACHO B TabuIle 6.

Tabnuma 6
YpoBeHb OtMeTka o nATHOATUTFHOM CHCTEME Onucanue
OCBOEHUS (MpoMeXXyTOUYHAsl aTTeCTaIHs)
KOMIICTCHITUH

6bICOKUIl | «OTIMYHO» | «3auTeHO» | «3auTeHO | OOyuvarouuiics OOHApPYX HJI BCECTOPOHHEE,
(OTIMYHO)» | cUcTeMaThyeckoe M IIIyOOKOe 3HaHue
yu4eOHOro Marepuana, yMeeT CBOOOIHO
BBINIOJIHATh ~ 3aJlaHUsl, IPETyCMOTPEHHbIE
MIPOrpaMMoH, YCBOUII OCHOBHYIO
JUTEPATYPY M 3HAKOM C JOTMOJIHUTEIBHOU
JUTEPaTypoil, PEKOMEHJOBAHHOM
nporpammoii. Kak npasuio, oOydaroniuiics
NpOSIBJIISIET TBOPYECKHE CHOCOOHOCTH B

IIOHMMAaHHWH, M3JIOKCHHUU W HUCIIOJIb30BaHHUU
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YpoBeHb
OCBOEHUS
KOMIICTCHIINHU

OTMeTKa 1o HSITI/I6aJIJIBHOI\/'I CHUCTEMC
(MpoMeXyTOYHast aTTECTAITUS)

Omcanue

Martcpualia

oazoevlil

«XOopouio»

«3a4YTCHO»

«3aUTCHO
(xopor1o)»

OOyyaromuiics oOHApYX I MOJTHOE 3HAHHE
y4eOHOro Marepuaia, YCHEIIHO BBITOIHIET
IIPEyCMOTPEHHBIE B IMpOTrpamMMe 3aJaHus,

IuTeparypy,
PEKOMEHIOBAaHHYIO B IIPOIPaMMe

YCBOUJI OCHOBHYHO

nopozoeulii

«(yZIOBJIETBOPH|
TEJIbHO»

«3a4YTCHO»

«3aUTEHO
(YIoBIETBO
PHUTEIBHO)»

OO0yuarommmiics O0OHapY KU 3HAHUS
OCHOBHOT'O y4eOHOTO MaTepuaiia B 00beMe,
HEOOXOJIMMOM JUIsl JalibHEHIeH y4eObl U
npezacrosimeil  paboTel 1o mpodeccuw,
CIIPABIISCTCS c BBITIOJTHCHHEM
MPAKTHYECKHUX 3a/IaHUH, TIPEITyCMOTPEHHBIX
OCHOBHOM

IpOrpamMMoM,  3HaKOM  C

JUTEPaTypoil, PEKOMEHJOBAHHOM
IpOrpaMMoOi, JOMYCTUJ TOTPEIIHOCTH B
OTBET€ Ha JK3aMEHE U TPU BBHINOJHEHHUU
9K3aMEHALIMOHHBIX 3aJaHHi, HO o0yazaeT
HEOOXOUMBIMU JUTST

3HaHHUAMU nux

YCTpaHCHHUA o PYKOBOACTBOM

npenoaaBaTeid

«HEYHOB-
JIETBOpU-
TEIBLHO»

«HE
3a4TCHO»

«HE 3a4TEHO
(HeymoBmeT-
BOPUTEIIHHO)»

OOyuaromuiics o0OHapykui1 mnpoOensl B
3HAHUAX OCHOBHOTO y4eOHOro Mmarepuaia,
JONMYCTWJI IPUHIUNHAIbHbIE OIIMOKH B
BBINTOJIHEHUN MPEYyCMOTPEHHBIX
OpOrpaMMOM NpPaKTUYECKUX 3aJaHUM, He
MOXET  HpPOAOJDKUTH  OOydyeHHe WU
MIPUCTYTIHUTH K npodeccuoHaIbHOM

JACATCIIBHOCTH Io OKOHYaHHNHN

o0OpazoBarenbHON OpraHu3aluu 0e3

JOITIOJITHUTCIIbHBIX 3aHATHH

YMEHHUS:

4.2.2 Kputepuu OlleHKH YCTHOTO OTBETA
[Ipu oTBeTe Ha BOMPOCHI BXOJHOTO, PyOEKHOTO KOHTPOJSI M MPOMEKYTOUHOM
aTTecTaluy O0y4YaroIIUIACs 1EMOHCTPUPYET:
3HAHMSI: OCHOBHBIX 3aKOHOB BBICIIEH MaTeMaTUKu U ¢pusuku, cuctembl CU.

BBIITIOJIHATH

IMPpOBOANUTb MATCMATUUCCKUC PACUCTEI,

IPaMOTHO

BBITIOJIHSITh YEPTEKU B COOTBETCTBUM C AchcTBYommMU ['OCT u CHUII.

BJIaJlcHHUE HaBbIKaAMMHU.

WHXCHCPHBIX 3aJa4.
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Kpurtepuu oneHKu

OTJIHUYHO

00yYaroIuics IEMOHCTPUPYET:

- 0a30ByI0 NOJATOTOBKY 110 TUCHHUILUIMHAM 0011e00pa30BaTeIbHOTO
npoduis

- HWCUEPIBIBAIOIIE U TOCIIEA0BATEIBHO, YETKO U JJOTUYHO U3J1araeT
MaTepHal, XOpOoIIO OPHEHTUPYETCA B MaTepHale, He 3aTPYyJHICTCS C
OTBETOM IIpH BUIOM3MEHEHUH 33 JaHNH;

- YMEHHE YNTATh YEPTEIKU M CXEMBbI, BBIIIOJIHATh MaTEMAaTUYECKUE
pacyeTsl, BBIMOJIHATD YEPTEXKU B COOTBETCTBHH C JCHCTBYIOIIUMHU
I'OCT u CHull;

- YCIEIIHOE U CHCTEMHOE BJI3ICHUE METOJIaMH

X0pouIo

00y4aromUNiCs JEMOHCTPUPYET:

- 3HaHWE MaTepuaa, He JOIyCKaeT CYIIeCTBEHHbIX HETOYHOCTEH;

- B IIEJIOM YCIIEIIHOE, HO COJepIKaIlne OTeNIbHBIC TPOOEIIbI, YMCHHE
YUTATh PACUETHBIE CXEMBI, BBIIOJIHATH YUEPTEXKHU B COOTBETCTBUHU C
neiicrByroiieit HopmaTuBHOU nokymenTtanueil ('OCT, CHull.);

- B LIEJIOM YCIIELIIHOE, HO COZieprKalliee OTAeIbHbIE TPOOEIbl Ml
COIPOBOKAAIOIIEECS OT/IEIbHBIMU OLIMOKAMU BJIaJICHUE HABBIKAMU
BBINOJIHEHUS] HHKEHEPHBIX PACUETOB.

YAOBJIETBOPUTEIHHO

00yJarOIIUICS JEeMOHCTPUPYET:

- 3HaHMA TOJBKO OCHOBHOTO MaTepHaia, HO He 3HaeT JeTaeH,
JIOITyCKAaeT HETOYHOCTH, JIOIYCKAeT HETOYHOCTH B (POPMYITHPOBKAX,
HapylIaeT JOrMYECKYIO MOCIeJ0BATEIbHOCT B H3JI0KEHUH
IPOTPAaMMHOTO MaTepuaa;

- B LIEJIOM YCIIELTHOE, HO HE CHCTEMHOE YMEHHE COCTaBIISITh PaCUETHBIE
CXEMBI, BBITIOJIHATH YEPTEKA B COOTBETCTBUU C JICHCTBYIOIIEH
HopMmatuBHOM nokymenranueit (I'OCT, CHull.);

- B IIEJIOM YCIICIIHOE, HO HE CUCTEMHOE BJIa/ICHHE HaBBIKAMU
BBINOJIHEHUS] HHKEHEPHBIX PACUETOB.

HEYAOBJIETBOPUTECJIBbHO

oOyyJarouics:

- HE 3HaeT 3HaYMTEeJIbHOM YacTH MPOrpaMMHOI0 MaTepHaa, Iioxo
OPUCHTHUPYCTCA B TCOPUH MHIKCHCPHBIX paCyY€TOB, JOITYCKACT
CYILIECTBEHHBIE OLIUOKH;

- HC YMCECT YHNTATh PACUCTHBIC CXEMBI, BBITTIOJIHATD TCXHUYCCKUC
n300pa’keHus B COOTBETCTBUU ¢ TpeboBaHusiMu ctannaptoB ECK/I,
JIOTTYCKAeT CYLIECTBEHHbIE OLTNOKHU, HEYBEPEHHO, C OOJIBIINMHU
3aTPYAHEHUSIMH BBITIOJIHAET CAMOCTOSTEIbHYIO PaboTy, OOIBITMHCTBO
3aJlaHUM, IPEYCMOTPEHHBIX TPOrPAMMOM TUCIUIIIIMHBI, HE
BBINOJIHEHO;

- 06yanOHIPII>’IC5[ HE BJIaJIC€CT HABBIKAMU BBIITOJTHCHHA WHKCHCPHBIX
pacyeToB, OMYyCKaeT CYIECTBEHHbIE OUIHOKH, C OOIBIIUMHU
3aTPyIHEHHUSMH BBIIIOJIHAET CAMOCTOSTENIbHYIO PaboTy, OOJIBIIUHCTBO
PEIYCMOTPEHHBIX MPOrpaMMON TUCIUILIMHBI HE BBITIOJIHEHO

4.2.3. Kpurepuu oueHKH JI0KJIaaa

[Ipu MOATOTOBKM YCTHOTO JOKJIa1a 00YYarOIIHIICS JEMOHCTPUPYET:
3HAHMS: OCHOBHBIX MOHSITUN JUCHUIUIUHBI « COMPOTUBIICHHE MATEPUATIOBY;
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YyMEHHUSA: CHCTeMaTH3UpOBaTb M CTPYKTYpPUpPOBaTb MaTepuas; /JesaThb
0060011eHUST U COMOCTABJEHUS PAa3JIMUYHbIX TOYEK 3PEHUS 10 pacCMaTPUBAEMOMY
BOIPOCY, /leJlaTh U apTYMEHTUPOBATh OCHOBHbBIE BbIBO/bI

BJaJleHe HaBbIKAMH: aHaJM3a pa3JUYHbIX HMCTOYHHKOB HH(OPMAIUH II0
JTAaHHOW MpOoOJIeMaTHKE, CHCTEMATH3aIlMN U CTPYKTYPUPOBAHMSI MaTeprala J0KIaaa

KpnTepnn OLCHKH YCTHOI'O TO0KJIaaa

OTJIMYHO 00yYJarOIIUICs TEMOHCTPUPYET:

- 3HaHHWE MaTepuaia (MaTeprall CHCTeMaTU3HPOBAH U CTPYKTYPHPOBAH;
ceNaHbl 0000IIEHHUS U COMTOCTABIICHUS PA3IMYHBIX TOYCK 3PEHHUS 110
paccMaTpuBaeMOMY BOMPOCY, C/IeJaHbl U apIyMEHTHPOBAHBI OCHOBHBIC
BBIBO/JIbI, OTYETIIMBO BUHA CAMOCTOSTEIBLHOCTh CYKJICHUI, OCHOBHBIE
MOHSTHSI TPOOIEMBI U3JI0KEHBI TIOJIHO U TIIyOO0KO)

- TPaMOTHOCTH U KYJIbTypa U3JI0KEHUS;

- JIaeT NpaBWIbHBIC OTBETHI HA BOIMPOCHI AyJAUTOPUH TPU TPE3CHTAIUU
JIOKJIaa

X0pouIo 00yYaromuics: IEMOHCTPUPYET:

- 3HaHHE MaTepuaia (MaTepual CHCTEMaTU3UPOBAH U CTPYKTYPUPOBAH;
cenaHbl 0000IEHNUs U COITOCTABIICHUS PA3JIMUHBIX TOYEK 3PEHUS 110
paccMaTpruBaeMOMy BOIIPOCY, CHIENIaHbl H apIyMEHTUPOBAaHBI OCHOBHBIC
BBIBO/IBI )

- 1aeT HETOYHBIC OTBETHI HA BOIPOCHI aYAUTOPHUH TIPH MTPE3CHTALUH
JIOKJIa1a

YAOBJIETBOPUTEIBLHO 00yyaroImuiicst 1eMOHCTPUPYET:

- HEMNOJHOE 3HAaHWE MaTepuana (B MaTepualle MpEeACTaBICHA OJHA TOYKa
3peHus, OTCYTCTBYET CAMOCTOSATEIBHOCTD CYKICHHI)

- HE OTBEYAET Ha BOIIPOCHI ayIUTOPUHU IIpU Ipe3eHTanuu Jlokiana

HEY/I0BJIETBOPUTEJIBHO | 00yJaroIIuiics:
- He BBITOJHUJ JOKJIA]

4.2.4 Kputepuu olleHKH BBINOJIHEHNSI TUIIOBOT0 pac4yera

[Ipu BBIMOTHEHUU TUTIOBOTO pacyeTa 00yJaroIIHIiCs 1eMOHCTPUPYET:
3HAHUSA: TEOPUU U OCHOBHBIX IPABWJI MOCTPOECHUS SIIIOP, PACUECTHBIX CXEM, IIPABUII
odopmiieHUs TpaduyecKrX U300pakeHU B COOTBETCTBUM co cTanaaptamu ECKII.
YMeHMsI: YWUTaTh pPACUYETHBIE CXEMBbI, BBINOJIHATh TEXHUYECKHE HW300paKeHUsl B
COOTBETCTBUM ¢ TpeboBaHusMH cTanaapToB ECK], BBIMOTHATH TPOYHOCTHBIE PACUETHI
B cootBeTcTBUU ¢ TpeboBanusiMmu ['OCT u CHull.
BJIA/ICHHE HABBIKAMM: OIBITOM BBINIOJHEHUS MPOYHOCTHBIX PACUYETOB AJIEMEHTOB
KOHCTPYKLIMH U J€TAJIEN MaIlIVH.
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RPIITEPIIII OMeEHEH BHIMOJIJHEHHA THNOBOTO pac9eTa

OTIHYHD

00VEAUTHACE JeMOHCTPHPY eT:

TP aBHIEHO BEIIOIHEHHYE H aKKypaTHo odoparesayiono [ OCTy
rpademeckyio paboTy o CEOeMY EAPHAHTY,

TIOTHENH 00beM SHAHHNH Te0p eTHESCEOr0 MaTEpHATA 110
COOTEETCTEYEOITHM P asAeTan JHCIFILTEHE «CoIpoTHETeHIe
MaTEepPHATOEY,

NP AEBMIEHEE OTEETH Ha JON0HHTETEHEE EOIIP OCH NP eNoJaBaTels.

XOpoImo

0OVHAINIHICA JeMOHCTPHPYET:

TNpaENTEHO ERIIIOIHEHHYIO H KKy paTHo odopurenmayiomo [ OCTy
pacueTHO-Tp adEe CEVIO paloTy o CEOEMY EAPHAHTY;

SHAHHA TEOPLTHUSCKOrO MATEPHATA IO COOTESTCTEYFOLIEM P asaeTan
OECIEILTHHEE] «C 0P 0 THETSHHE MaTEpHATOE!;

B II&T0M NP BIUTEHElE, HO ¢ HeO OB 0IIHOKA M 0TETH Ha
JOTIOMHET & TBHER BOTIPOCE P eTIo B3 TeA.

YAOMEMETEOPHTEIRHD

0OVHEAKNMACA JeMOHCTPHPYET:

NP A BETBHO BEITIOTHEHHYIO H He COBCeM AKEYPaTHO 0 PopMIeHEYIO 1o
IN'OCTy pacuemo-rpaderdeciyio pabo TV IO CEOSMY BAPHAHTY,

He 00X 0 JHMEIH MEHHMYM SHAHHH TeOp e THYeCKOTO MaATepHATA IT0
COOTESTCTEVEOIIMM P 25T eTan JHCITHILTHE «C 0IIpo THET eHEe
MaTEPHATOEH;

OTEETE Ha JOII0IHHT IBHEIS EOTID O CEI TP eIONAEATEIA C OIIFOEAMH.

HEVIOEACTEO PHTEILHD

0OVHARIIHACA:

HENPAEBNTEHO ERIOIHIT H 0G0opMILT pacueTHO-Tpadeuecsyen padboTy,
FLTH ERITIOTEILT ¢ He [I0 CEOeMY BEApHAHTY;

AeMOHCTPHPVET 0TCYICTEHE He0OXOMFMOT0 MEEHMYMA SHA HIA
TEOPeTHUECKOTO MATEPHATA [0 COOTESTCTEVEOIIER PasaeIaM
ARCITHILTHEE! «COIp O TRETe e MaTEPHATOE:,

33TPYAHASTCA AATE OTBETE HA JONOHTATEHELS BOTPOCE]

NP0 3 EATEIA.

Paspadomuur: doyenm, Bacuwiwwuros BB, —

—
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