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Conepxanue

[lepeyeHb KOMIIETEHIIMHN C yKa3aHUEM 3TaloB UX (OPMHUPOBAHUS B MPOIIECC
ocBOCHUSA OITOIT ... ...,

Onucanue TmoOKa3arened W KPUTEPUEB OIICHUBAHUS KOMIIETEHIMH H
Pa3IMYHBIX 3Tanax uX GOpMHUPOBaHMS, OMMCAHUE 1K OLICHUBAHUS. . ... ..
TunoBble KOHTPOJIBHBIC 3aJaHUS WU MHBIC MaTepHasibl, HEOOXOAUMBIE I,
OIICHKM 3HAHWUM, YMEHHWH, HABBHIKOB W (WJIM) OINbITa JEATCIBHOCTY
XapaKTEePU3YIOIMIUX dTambl (OPMHUPOBAHUS KOMIETEHIMH B MpOIECC
OCBOCHUS 00PA30BATCIBHOM TTPOTPAMMBL.....uvsteesteenneeeenneeenneesannneennnns
Metoaudeckre MaTepuaibl, ONPEACISIONIUE MPOUEAYphl OICHUBAHU
3HaHUHW, YMEHUM, HABBIKOB U (WUJIM) OMBITA JEATEIBHOCTU, XapaKTEPHU3YIOIIH

ATATTBI UX (POPMUPOBAHIS .. evveneteeenntneenneeenneeeenneeennneennneeennneenes
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1. IlepevyeHb KOMIIETEHIMI C YKa3aHMEM ITANOB UX (POPMHUPOBAHUA B
npouecce ocsoeHust OIIOII

B pesynbrare

HN3YUCHUA

JAUCHUITITUHBI

«ConpoTuBieHne

MaTCpUAIIOB»

oOyuaromuecs, B cootBerctBur ¢ ®I'OC BO no nampasienuto noarorosku 08.03.01

CTpouTesIbCTBO, YTBEPKIECHHOTO NMpUKa3oM MuHucTepcTBa 00pa3oBaHust u Hayku PD

ot 31.05.2017r. Ne 481, popMupytoT ciieytonmue KOMIETEHIIMHU, YKa3aHHbIE B TaOIHIIe

1
Tabmuma 1
®opMupoBaHUe KOMIIETEHIUH B mpolecce U3yYeHUs AUCIUTITHHBI
«ConpoTHBJIeHHEe MATEPHAJIOBY
Komnerennus Nupukaropsl Dransl Bunr! 3apstuit O11eHOYHBIE
Kox | HaumenoBanue JTOCTIOKEHHS | (hOpMHUPOBaHUS JUISt cpeAcTBa IS
KOMIIETCHIIMI | KOMIIETEHIMH B | (opMHUpOBaHU OIICHKH YPOBHS
rporiecce s c(hOpMUPOBAHHOCTH
OCBOCHHS KOMIIETCHITUT KOMIIETCHITUT
OIIOII (rox)"
1 2 3 4 5 6
OIIK- | Criocoben OIIK-1.7 - 3 JIEKIIUH, JIOKJIaI,
1 perath 3a1aqn o0OpaboTka [paKTUYeCKue | cobece0oBaHue,
Hlfo‘beCCHOHaHBH pacueTHbIX U 3aHSTHS, TUIIOBOM pacuer
OM ACATCILHOCTH | sycnepumenTa nabopaTopHbIe
Ha OCHOBC JBHBIX JaHHBIX 3aHATHE,
HCII0JIb30BaHUA
Teoperiaeckx u | BEPOATHOCTHO- CaMOCTOSITEIIb
IpAKTHIECKIX CTaTUCTUYECKU Has paboTa
OCHOB MU METO/IaMHU;
€CTCCTBCHHBIX U OHK-I 8 -
TEXHUYECKUX peuieHue
HayK, a TaKkKe WH)KEHEPHBIX
MaTEMaTH4YCCKOro | 3ajaayd C
armapaTta IIOMOIIBIO
MaTeMaTH9eCK
oro anmnapara
BEKTOPHOM
anreopsl,
AHATTUTHYECKO
1 TEOMETPHUH U
MaTeMaTH9eCK
Or0 aHaJN3a;
OIIK-1.10 —
pereHue
WH)XCHEPHO-
TeOMETPUIECK
ux 3aza4
rpaduyeckuMu
crocob6amu.

Komnerenuusa OIIK-1,— taxke Qopmupyercss B Xolle OCBOCHHS JUCUHUILIUH:
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«Xumusny, «Dusukay,

texHonoruun B cucremax TI'C u By,

«MexaHuka.
MexaHnuka TpPYHTOBY,

«IIpuknaanas

«MareprasioBeiecHUE M TEXHOJIOTHUS KOHCTPYKLUHMOHHBIX MaTepUajoOBy,
MallliHe», «DJIEKTPOCHAOKEHHE C OCHOBAaMHU DJIEKTPOTEXHUKH», a TaKXKEe B XOJe

IMPOXOXKACHUA HU3BICKATEIbCKOM IMPAaKTUKKU W IIPU HOJATOTOBKEC K IPOHCAYPC 3alIUThI U

«nxeHepHas

TexHuueckass MeXaHHKay,
«HaueprarenbHas

MaT€MaTHuKa

buzukay,

«MexaHuKa.

B CHCTEMaAX

3aIUTE BHIMYCKHOW KBATH(PUKAIIMOHHOU PaOOTHI.

«udopmartukay,

«nxenepHas
reoMeTpHsl.

TITC wu

reoJIorus,
Nnxenepnas

B»,

2. Onucanue moka3aresjieid 1 KpUTepHeB OLIEHUBAHMS KOMIIETEHIIH A
HA Pa3JIMYHBIX 3TANaxX UX (pOPMHUPOBAHUS, ONIUCAHUE KA OLlEHUBAHUSA

Hepequb OLCHOYHBIX MaTEPHUATIOB

Tabmura 2

HaumenoBanue
/1 | OLIEHOYHOTO MaTepuasa

Kparkas xapakrepucrrka
OLICHOYHOI'0 MaTepuaia

[IpencraBnenue OLEHOYHOTO
cpenctea B OM

1 CoOecenoBanue

CpenctBo KOHTPOJIS,
OpraHu30BaHHOE KaK
crenuanbHas 6ecena
[eJarornyeckoro paboTHUKA C
00yJaronmMcs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOU
JUCUUIIJIMHON M paCCUYNTAaHHON
Ha BBIICHEHHE 00beMa 3HAHUH,
o0ydJaromierocs mo
OTIpe/IeNIECHHOMY pa3ieny,
TeMe, mpooIIeMe.

[Tepeuenb BOIIPOCOB 1yist
YCTHOTO OTIpoca

2 Hoxnan

MPOJIYKT CAMOCTOSITEIbHON
paboThl 0OUaroIerocs,
MIPEICTaBISAIONINI coO0M
MyOJIMYHOE BBICTYIUICHHUE 110
MPECTAaBICHHIO MOJTyYSHHBIX
pe3yIbTaTOB PEIICHUS
OTIpeIeJICHHOMN y4eOHO-
MIPaKTUYECKOH, yuyeOHO-
HCCIEA0BATENBCKON WIH
Hay4YHOU TEMBI

TeMmbl 10KIa7I0B

3 Tunosoii pacuer

CPENCTBO NMPOBEPKHA YMEHUM
IMPUMCHATDH ITOJTYUCHHEBIC
SHaHUA JJId pCIICHUA 3aa1a4
OIPEIEICHHOIO THIIA TI0

KOMIUJIEKT 3aJaHuil 110
BapuaHTaM
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«Iudpossie

TeopeTndeckass MEXaHUKay,
«MexaHuKa.
rpaduka,
«TemnomaccooOMmeny,

«Jleranu




pazzenam

paszeny Ui HECKOJIbKUM

IIporpaMmMa oueHMBAHUS KOHTPOJHPYEMOM IMCIUIINHBI

Tabmuma 3
Kon
KonTposnmpyemblie .
Ne A3TICIBL KOHTPOJIUPYEMOU HanmenoBanue
1/ paslt KOMIETEHITUH (M OLIEHOYHOTO CpPEJICTBA
(TeMbl AUCLUIIIIUHBI)
€€ YacTH)
2 3 4
[Ipeamer
COTIPOTHBIICHUE
MatepuanoB. OceBoe .
p OIIK-1 JHoxnan, cobecemoBaHue, TUTIOBOW pacyeT
pacTshKeHHE-CKaTHE.
2 | MexaHn4deckue Jlokmanm, coOecemoBaHue
HCIIBITAHUS
OIIK-1
MaTepHuasos.
3 | T'eomerpuueckue Hoxnan, cobecenoBanue
XapaKTEPUCTUKHU OIIK-1
IUIOCKUX CCUCHUM
4 | CuBur. OKJIaJl, coOeceI0BaHNE
it OIK-1 Hoxunaz, i
5 | Kpyuenue OpycheB JHoxnan, cobecemnoBaHue, TUTIOBOW pacyeT
KpyTJI0TO
MOTIEPEYHOTO OIIK-1
CEUYCHHS.
6 | IIpsamoii n3ruo. Jloknan, cobecemnoBaHue, TUTIOBOW pacyeT
Hanpsixenns. OIIK-1
7 | llepemelienus mnpu Hoxnan, cobecenoBaHue
n3ruoe. OIIK-1
8 | CnoxHoe Jlokmanm, cobecemoBaHue
COIIPOTHBIICHHE. OIIK-1
9 | Kocoii u3ruo. OIIK-1 Jloxnan, cobecenoBaHue, TUTIOBOW pacyeT
10 | BuenenTpennoe Hoxnan, cobecenoBaHue
pacTsHKCHHE-CKATHE OIK-1
npsiMoro 6pyca
11 | [IpoaoabHBI U3rUo. OIK-1 JHoxnan, cobecemoBaHue, TUTIOBOW pacyeT
12 I[I/IHaMI/I‘IeCKI/Ie OIIK-1 Jlokmanm, cobecemoBaHue

Harpy3ku




Onucanue nokasaresje 1 KpUTepueB OLCHUBAHUA KOMIIETCHIMHA MO JUCHUIJINHE
«ConpoTuBIeHHEe MATEPHAJIOB» HA PA3JIMYHBIX 3Tanax ux popmupoBaHus,
ONUCAaHMeE KA OLHCeHUBAHUS

Tabnuua 4
Kon WNHpukatopel [Tokazarenu u KpUTeprH OLIECHUBAHUS PE3yJIbTaTOB OOyUeHUs
KOMIIETCHIIM | JOCTHXKEHUS HIKE IIOPOTOBBIM | MMPOJABUHYTHIN BBICOKHH
U, ATaIlbl KOMIIETEHIUI IIOPOTOBOTO YpOBEHb YpOBEHb YpOBEHb
OCBOEHHUS YpOBHS (ynosnerBopu (xoporo) (OTAM4YHO)
KOMITIETEHII! (HeynoBieTBOpHU TEJIbHO)

u TEJIHHO)

1 2 3 4 5 6
OIIK-1, OIIK-1.7 — | oOyuaromuncs oOyJaronuiic | oOywaronuiic | oOydarommiic
3 rox obpaboTka HE 3HaeT s s s

pacueTHbIX U | 3HAUUTEJIbHOU JNEMOHCTPUPY | AEMOHCTPHUPY | JEMOHCTPUPY
SKCIEPUMEHTA | 4aCTU TEOPUU U | €T 3HAHUS €T 3HaHUe €T 3HaHUe
JIBHBIX OCHOBHBIX TOJIBKO METO/I0B TEOPUHU U
JAHHBIX MpaBWJI pacyeTa | OCHOBHBIX ONpEJeNIeHUs] | OCHOBHBIX
BEPOSITHOCTHO- | BJIEMEHTOB IIpaBUII BHYTPEHHUX | [IpaBUJI U
CTaTHUCTUYECK | KOHCTPYKIHI Ha | MOCTPOEHUs YCUJIUH, METO/I0B
UMU MIPOYHOCTh U 3MIOP, HO HE | IpaBUII onpe/eNeHus
METO/IaMU; KECTKOCTb, HE 3HAET MpPaBWJI | IOCTPOEHUE CHJIOBBIX
3HAET MIPAKTUKY | UX IPOBEPKH, | IIIOP (bakTopoB,
onpe/eNeHus JOTTyCKaeT BHYTPEHHUX | IOCTPOEHUS
BHYTPEHHUX HETOYHOCTU B | CHJIOBBIX 3MIOP
YCHIIMI 1 (bopMynupoBK | (GaKTOPOB, HE | BHYTPEHHHUX
MIOCTPOCHHUS ax, HapyIllaeT | JIOMyCKaeT YCUJIUH,
3IIIOP CWJIOBBIX JIOTUYECKYI0 | HETOYHOCTEH | HaIpsKEHUU
(baxTOpOoB, MOCJIEI0BATEN | IPU pacyer Ha | U
JOITyCKaeT BHOCTb B MIPOYHOCTh U | MEpEMEILEHUN
CYLIECTBEHHbIE U3JI0KEHUU KECTKOCTb ,
OLINOKHU MIPOrPaMMHOT | 3JIEMEHTOB HCYEPIIBIBAIO
O MaTepuaja | KOHCTPYKUMH | 1€ U
IIOCJIEOBATET
bHO, YETKO U
JIOTUYHO
M3J1araet
Marepual,
XOPOLIO
OpPUEHTHUPYETC
s B METO/1ax
pacuera Ha
MIPOYHOCTb,
KECTKOCTb U
YCTOMYUBOCTh
OIIK-1.8 — | HE ymeeT B LIEJIOM B LIEJIOM chopMupoBaH
pelieHue HCII0JIb30BATh YCIIEIIHOE, HO | YCIIEIIHOE, HO | HO€ YMEHHUE
UHXEHEPHBIX | METOJbI U HE CUCTEMHOE | COJEprKalllue | pacuera Ha
3aza4 C | IpUEMBbI BJIaJICHUE OTJIeIbHbIE MIPOYHOCTb,
MTOMOIIBIO pacuera METOJaMHU poOebl, KECTKOTh U
MaTEeMaTHYECK | JIEMEHTOB pacuera Ha BJIaJICHUE YCTOWYUBOCTD




Oro anmnapara | KOHCTPYKIHI Ha | MPOYHOCTh U | METOJaMU 3JIEMEHTOB
BEKTOPHOMI MIPOYHOCTh U HKECTKOCTb pacuera Ha CTPOUTEIIbHBI
anreopsl, KECTKOCTb, HE 3JIEMEHTOB MIPOYHOCTb, X
AQHAJIMTUYECKO | 3HAET MPAKTUKY | KOHCTPYKLMM, | )KECTKOCTb U | KOHCTPYKIIMA
1l TEOMETPUH U | ONIPEICIICHUS IpaBUIaMHU YCTOMYMBOCTD | U JeTaJIEH
MaTeMaTHU4eCK | BHYTPEHHHUX MIOCTPOECHHUS 3JIEMEHTOB MalluH,

Oro aHalu3a; | YCWIMH U 3MIOP KOHCTPYKUUHN | UCIIOJIB3YS
MIOCTPOECHHUS BHYTPEHHUX | U JeTajiei COBPEMEHHBIE
3IIOP CUIIOBBIX CHJIOBBIX MalluH, METO/IbI
(bakTopoB, (bakTopoB u IIpaBUIIAMHA pacdera
JOTTyCKaeT METO/IaMU UX | OCTPOECHHUS COTJIaCHO
CYIIECTBEHHbIE IIPOBEPKU, B | DIIIOP TpeOoBaHuU
OLINOKH, cootBercTBUU | BHyTpeHHUX | ['OCT n
HEYBEPEHHO, C c CUJIOBBIX CHUII
00JIbIINMHU COBPEMEHHBIM | (aKTOPOB U
3aTpyJHEHUSIMU | TpeOOBAaHUSAM | METOJIaMHU UX
BBITTOJTHSET uIl'OCT u IIPOBEPKHU, B
camocrositenbHy | CHUIL COOTBETCTBUHU
10 paboty c

COBPEMEHHBIM
TpeOOBaHUAM
ul'OCT u
CHUIL

OIIK-1.10 — oOyuarouuiics B LIEJIOM B LIEJIOM yCIEIHOE U

pelieHue HE BJajeeT YCIIEIIHOE, HO | YCIIEIIHOE, HO | CUCTEMHOE

MHXEHEPHO- HaBbIKaMU HE CUCTEMHOE | COJepiKallee | BIaJCHUE

Ir€OMETPUYECK | COCTaBIICHUS BJIaJICHUE OTJIeIbHbIE HaBbIKaMU

UX 3a/1a4 pacUeTHBIX CXEM, | HaBbIKAMHU npoOenbl Wi | rpadguyeckoro

rpauyeckuM | HOCTPOEHHUS COCTaBJICHUSI | CONPOBOXAI0 | TOCTPOECHHUS

U COCO0aMM | BMIOP CHUJIOBBIX pacueTHbIX nieecs pacueTHbIX
(bakTopoB, CXeM, OT/IENbHBIMU | CXEM,
BBIOODA MOCTPOCHUS omuOKamMu MOCTPOCHUS
ONTUMAJIbHBIX 3MIOP BJIaJICHUE 3MIOP
pa3MepoB U CHJIOBBIX HaBbIKaMU CHJIOBBIX
hopmbI (hakTopoB, cocTaBieHusi | (paxTOpoOB,
ITOIIEPEYHBIX BbIOOpA pacyeTHBIX BbIOOpA
ceueHui ONTUMAJIBHBIX | CXEM, ONTUMAJIbHBIX
3JIEMEHTOB pa3MepoB U MIOCTPOCHHUS pa3MepoB U
KOHCTPYKIUH C hopmbI 3ITIOP hopmbI
Y4eTOM UX MONEPEYHbIX | CHIJIOBBIX MONEPEYHBIX
IIPOYHOCTHBIX U | CEUECHUI (bakTopoB, CEUYECHUI
AKECTKOCTHBIX 3JIEMEHTOB BbIOOpA 3JIEMEHTOB
XapaKTEePHUCTUK, ONTUMAJIBHBIX | KOHCTPYKIUI
JIOTTyCKaeT pa3MepoB U C YYETOM UX
CYIIECTBEHHbIE (bopMbI MIPOYHOCTHBIX
oLunOKH, C IIOIIEPEYHBIX | U
00JIbIIUMHU ceueHui AKECTKOCTHBIX
3aTpyJHEHUSIMU AJIEMEHTOB. XapaKTepUCTH
BBITIOJIHSET BoinosiHeHHBl | K
CaMOCTOSITENIbHY € pacuer
10 paboTy, cojiepxar
OO0JIBIIMHCTBO MaJIo
MIPEelyCMOTPEHH KOJIMYECTBO




BIX IIPOrpaMMoOit OLIMOOK.
JTMCUIUTUTAHBI HE
BBITIOJTHEHO

3. TunoBbie KOHTPOJIbHbIE 32 IaHUSI HJIM MHbIE MaTepPHAJIbl, HE00X0AUMbIe IS
OlleHKHU 3HAHMI, YMEeHUil, HABBIKOB M (WJIN) ONbITA [eSITeJIbHOCTH,
XapaKTepU3yKIIMX 3Tanbl (OPMUPOBAHNS KOMIIETEHIIUIl B NpoLecce OCBOEHU S
o0pa3oBaTeJIbHOM MPOTrPaMMBbI

3.1. BxogHoii KOHTPOJb BXOJHOW KOHTpOJIb NpEAHA3HAYEH IS IPOBEPKHU
YCBOCHHs 00Yy4aroIMIMMUCS 0a30BbIX JUCIMIUIMH U €ro TOTOBHOCTh K U3YYEHHIO Kypca
«ComnpoTUBIeHNE MaTEpPUAIOB», YTO JaeT BO3MOXHOCTh NIPABUJIBHO BBIOUPATH
METOJUKY U3JI0KEHHs y4eOHOro MaTtepuaia.

IlepeyeHb BOIPOCOB BXOIHOI'0 KOHTPOJIA

1. HatypanbHble, palliOHaJIbHbIE, UPPALIMOHAIBHBIE YHCIIA.
2. OmnpeneneHre NpoleHTa MOrPENTHOCTH NP pacyeTax.
3. PemieHnue kBaapaTHOTO U KyOMYECKOTO YpaBHEHUIA.
4. PeuieHue cUCTEM JABYX YPAaBHEHM MEPBOM CTENEHU C TPUMEHEHUEM
ONIPEICIIUTETICH.
OO61ue cBeieHHs O HEpaBEHCTBAX, CBOMCTBA HEPABEHCTB.
[Inomaan v HeHTPHI TSHKECTEH dJIeMeHTapHBIX GUryp.
[lepeBoa rpamgycHOM Mephl B paJIdaHHYIO U 00pATHO.
Tpuronomerpuueckue GyHKIHHU U CBSI3b MEXK]LY HUMH.
9. IlpousBoaHbie MpocTeUINUX G YHKIIHA.
10.UuTerpaibl npocTedmmx GyHKIMA.
11.OcHoBHBIE equHULIBI cucTeMBI «CH».
12.YpaBHEHUS CTATUKMU.
13.Buael onop u peakuuu onop. OnpenencHrue ONOPHbIX PEaKIIHiA.
14.B yem oTiiM4umMe CTAJIA OT YyryHa
15.1lenp Tepmudeckoit 06pabOTKU CTaIu U YyTryHa.
16.OcHOBHBIE MapKH YTIJIEPOIUCTHIX CTaNCH U 00JaCTh UX IPUMEHEHHS.
17.OcHOBHBIE MapKH JIETUPOBAHHBIX CTaJNEH U 001aCTh UX IPUMEHEHUS ?
18.OcHOBHbBIE MapKU YYT'YHOB U UX MEXaHHUYECKHE CBOMCTBA.
19.B kakux geTaisx paloHalIbHO IPUMEHSThH CTalb U YyTyH?
20.TlonsiTHe MPOU3BOAHON HAXO0KIEHUE SKCTPEMYMOB (DYHKIIUIA?
21.0Onpenenennsie unterpaisl. [lonstue nepBooOpazHoit. MeTo bl
UHTETPUPOBAHUSI.
22. JluppepennmaibHble ypaBHEHHUS.

P

3.2. CoOecenoBanue
ColecennoBanue MpeACTaBiseT coOOW CPEJACTBO KOHTPOJISI, OPTaHM30BAHHOE Kak
crienpaiibHas Oecena TmpernojaBarelis ¢ OOyYalolUMMCST Ha TEMbI, CBSI3aHHBIE C
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I/ISY‘IaCMOﬁ I[PICI.IHHJIPIHOﬁ, U PpaCCHUTAHHOC Ha BbISICHCHHC o0beMa 3HaHHH
O6Y"I&IOH.ICFOC$I 10 OIIPCACIICHHOMY pa3Cily, TEMC NN HpO6J’I€MC.

Ilepeuennb TeM 115 codece0BaAHUS

1. OcHoBHBIE TTOHATHUSA U omnpeneseHns B «CONMpOTUBIEHUE MATEPUATIOBY.
OcHOBHbBIE TUTIOTE3bI U IONYLIEHUS B COTPOTUBICHUH MAaTEPUATIOB.

2. TloHsATHe BHEMIHUM U BHYTPEHHUX CHJL.

B yem cymHocTh MeTosa ceueHnil. BHyTpennue ycuus.

4. Kakoii Buja aedopMaliy Ha3bIBACTCS IIEHTPAIBHBIM (OCEBBIM) PACTAKEHUEM-

cxkatueM (mpumep). BHyTpeHHue ycuius npu pacTsKeHUHU-CKATUH.

HanpsikeHust B HOpMaJIbHBIX CEUEHUSAX IPU PACTKEHUU-CKATHH.

6. Hedopmarnuu npu pacTsikeHUU-CokaTUU. CBsA3b OTHOCUTENBHBIX MPOAOIBbHON
u monepeuHoi nedopmaruii, kordduiuent [lyaccona, ero 3HaueHuUs.

7. 3akoH ['yka npu pacTsbkeHHH-C)KaTUU. YTO Ha3bIBAETCS AKECTKOCTHIO

MOMEPEYHOr0 CEUECHUSI MPU PACTHKEHUU-CHKATHH.

VYcnoBue NPOYHOCTH MPU PACTKEHUU-CHKATHH.

9. Huarpamma pacTs>KeHUs MaJlOYTJIEpOAUCTON cTanu. MexaHu4yeckue
XapaKTepUCTUKU MaTepUaIIOB.

10. Yro Ha3bIBaeTCs NpPENesoM MPOMOPLHOHAIBHOCTH, MPENEIOM TEKYy4eCTH,
MpeesioM IPOYHOCTH.

11. Yro Ha3bpIBaeTCs CTATUYECKUM MOMEHTOM CEUYEHHUS OTHOCUTEIBHO OocH. UTO
HA3bIBACTCA OCEBBIM, MOJIAPHBIM M LEHTPOOEKHBIM MOMEHTAMH WHEPLIUU
CEUCHHSI.

12. CgoiicTBa NOJSPHOTO U LIEHTPOOEIKHOTO MOMEHTOB MHEPLIUU

13. OceBble U LIEHTPOOEKHbIE MOMEHTBHI MHEPLIUHU NP MapajlieIbHOM IEpeHoce
ocel.

14. Yro wHazbiBaeTcs KpydeHueMm (mpumep). BHyTpenHue ycuwiHs — HX
OTpeJieNieHH e, MPaBUIIO 3HAKOB.

15. KacarenbHble Haps>KEHUS B CEUEHUAX Bajla IPU KPYUESHHUH.

16. DOnropa KacaTenpHbBIX HAPSHKEHUN NIPU KPYUYEHUH.

17. YcnoBue npoyHOCTH MpU KpydeHUU. YTO Ha3bIBAE€TCS MOJSPHBIM MOMEHTOM
COMPOTHUBIICHHUS.

18. Jlepopmariiu Bana rmpu Kpy4eHUHU. Y CJIOBUE KECTKOCTH.

19. Yto Ha3pIBaeTCs M3ruOOM, YHCTHIM M TOINEPEYHBIM U3ruOboM. BHyTpeHHUE
YCUJIUA TIPU U3THOe.

20. Juddepenunanbubie 3aBUCUMOCTH TP U3rude Mexay ¢, Q u M.

21. ITynkTel koHTpOJIst 31t0p Q 1 M.

22. HopmaibHble HanpsKEHUS! IPU YUCTOM H3rUoe.

23. 3MeHeHue 6 Mo BBICOTE MOMEPEYHOro ceueHus (3Mopa o ).

24. YcnoBue NPOYHOCTH MpPH HM3rMOE MO HOPMAJIbHBIM HamnpsKeHusMm. Uto
Ha3bIBAE€TCS OCEBBIM MOMEHTOM CONPOTHUBIICHUS MPU U3THOE.

25. KectkocTb 6anku npu u3ruoe.

26. KacaTenbHble HAaPsHDKEHUS B CEUCHUSIX Oaiku mpu u3ruoe.

27. YcnoBue NpOYHOCTH MPHU U3rHOE MO KacaTesbHbIM HaIPSHKEHUSIM.

28. [lepemenienuss Oanku mnpu usrudbe. Yto Ha3bIBaeTCad YyNpyrou JMHUEH,
nporudooM U yriom noBopoTta. CBsA3b yIiia MOBOPOTA C MPOTUOOM
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29. [Ipubnuxxennoe auddepeHuanbHOe ypaBHEHNE YIPYTron JMHUU OAJIKH.
30. IlonsaTue xocoro u3rnda. BHyTpeHHUE yCUIUS B CEUCHUSAX OalKHM MPU KOCOM
usrube.
3.2. {okanan

BeimosmHeHne  goknaza  IMOJHOW  MEPE  PACKPBIBAET  TBOPYECKUH  TMOAXOJ
00yYaIoIIMXCs K CaMOCTOSITEIbHON MPOpabOTKEe HOBOI'O MaTepHualia, MO3BOJISIET OLICHUTH
CTETIeHb TOTOBHOCTH OOYYAIOIIMXCS K CAMOCTOATEILHOMY BhIOOPY aKTyaJIbHBIX TIPOOJIEM
TUCHUIUIMHBL. JI[aHHBIA BHUJ TBOPYECKOW pabOTHI IMO3BOJISIET OOYYAIOIIUMCS OBJIAJEThH
HaBbIKAMM CHUCTEMATH3allMd MaTepuajlia, pa3BUBACT YMEHUE KOHKPETU3UPOBATH U
000011aTh MPOOJIEMBI OIICHKH MPOYHOCTH JETaled MallluH M 3JIEMEHTOB CTPOUTEIIbHBIX

KOHCTPYKIUH.
PekomeHnyemas TeMaTrKa TOKJIaJ0B MO JUCHUIUIMHE MPUBEICHA B TAOIUIE 5.

Tabmura 5
Tembl /loxknanoB, pekoMeHayeMble K HAMMCAHUIO IPU U3YYEHUH TUCIUTUIMHbI
«COHpOTI/IB.]'IeHI/le MaTepHAIOB»

Ne mi/mt Temnl Jloknanos

[E—

Kpyuenue 6pycbeB HEKPYrIoro nonepeyHoro CeueHus

Omnpenenenue ynpyrux XapakTepuCTHK MaTeprasa Py pacTsHKCHUH

DKCIEPUMEHTAIILHOE ONIPEIEIEHUE MOYJISl IIPOI0JIBHON YIIPYTOCTH

SKCHepI/IMCHTaﬂBHO OIIPCACIICHUEC MOOYJIA CABUTA

SKCHepI/IMCHTaﬂBHaH IMPOBEPKaA pacy€Ta CTATUYCCKHU HCONMPCACITUMBIX CUCTEM MCTOIOM CHJI

DN |WIN| =

Omnpenenenye ri1aBHbIX HAIIPSDKEHUH B TOHKOCTEHHOM TpyOe MPpHU O JTHOBPEMEHHOM JICHCTBUU
n3ruba v KpyueHus

[IpouyHOCTH MaTepuaaoB U KOHCTPYKIHN NPU CJI0KHOM HAIPSKEHHOM COCTOSIHUH

FOprT-II/IG TPCINWHBLI B CBAPHBIX COCIUHCHUAX

HccenegoBanme MPOYHOCTHBIX CBOMCTB MOJIMMEPHBIX MAaTEPUAIIOB

O |0 |I [N

[Ipo10s1bHO — OTIEpEeYHBI U3rub

Omnpenenenue nedhopmaiuii Ipu U3ruoe Mo YHUBEPCAIBHBIM YPaBHEHUSM

— | —
— o

Onpenenenre ko3¢ umenTa 3anaca NPOYHOCTU MIPU MEPEMEHHBIX HAMPSHKEHUSIX;
IMMPOCKTUPOBAHUC U PACUCTHI HA HAACKHOCTD HpOCTCfIHIPIX CHUCTEM

12 XpynKO€e U BSI3KOE pa3pylICHHE MAaTepUATIOB

3.3. Tunosoii pacuer

Temarvka THIIOBOrO pacyeTa yCTaHABIMUBAETCS B COOTBETCTBUU C paboueit
MPOrpaMMON TUCUUTUINHBI:
1. Pacuer Bana;

2. Pacuer 6anku Ha IPOYHOCTB;
3. [IpoionbHbBIN U3THO.
Tunossle pacuetsl BeinoaHsA0TCS o 300 BapuaHTam.

IIpumep THIIOBOrO pacyera.

I[JISI CTAaJIBHOI'O BaJIa KPYIJIOI'O IMOICPCHHOI'0 CCUCHUS, KCCTKO 3aICMIJICHHOT O
10



OJHHUM KOHIOM, OIIPCACIIUTDH HEU3BECTHBIN prTSIH_II/Iﬁ MOMCHT X, IIpu KOTOPOM YTOJI
IIOBOpPOTa IIPpaBOro0 KOHICBOI'O CCHUCHHA BaJla pPABCH HYIIIO. HOCTpOI/ITB 611010]0)%
KpyTiaAliuxX MOMCHTOB, HOI[O6paTB AUaMCTp Bajla HW IIOCTPOUTH IJIIOPY VYIJIOB

3akpyuanBanms. G = 8*%10* MITa

gaHO:
No CXEMEL JnuHa yyactka, M MowmenT, kHem T
a b c m m, m;
6 1,6 1,5 1,6 1,6 2,5 3,6 60

END LN
8 5

N D N

a b c a

|
i
RN

Pemenue
1.BrriuepunBaeM pacueTHYIO cXeMa Baja U OMpPEAeIsieM HEU3BECTHBIN MOMEHT

(puc.).

e ms =36 KHM % —1 25 Hom

INBANEANNAN

a=1,6 b=1,5m c=1,6m | a=1,6 m

!
ol
N,

2,35

0,75

[xH-M]

1,75 1,25

0.2

2102
,rrﬂTﬂ ﬂ”ﬂﬂﬁm\ ([Ppa;l?

Il

3.1 1.9

O06o03HaYUM IMpaBOC KOHICBOC CCUCHUC Bajlad B. Ilo YCIOBHUIO 3aAdavdn Yroja

nmoBopoTa cBoOOIHOTO KoHIIa (ceuenue B) pasen 0. 1.e. ¢,= 0
Bocnonp30BaBIIKCh TPUHITUTIOM HE3aBUCHMOCTH JCHCTBUS CHJI, OINPEICIUM YTOJI
MOBOPOTa CEYCHUS B OT KakJIOr0 MOMEHTA B OT/ACIBHOCTH M PE3YJIbTAT CI0KHM, T.C.

Py :@B(mz)+¢B(m1)+(03(m3)+603(mk) =0

Mk
H3BecTHO, 4TO @ = ——, TOTAA
GJ,

11




_ mya +m](a+b)_m3(a+b+c)+X(2a+b+c) B
GJ GJ GJ GJ

P P P P

0,
é[mz-a+m1(a+b)—m3(a+b+c)+X(2a+b+c)]:O
P

L;«r&O, Toraa m,-a+m(a+b)—my(a+b+c)+X(2a+b+c)=0
P

-8+ X6,4=0
X=1,26 xHem

2. IlocTpoeHune mopsl KPYTAIIAX MOMEHTOB.
Ornpenenum KpyTsSIIMii MOMEHT Ha KaKIOM CHUJIOBOM Y4YacTKE, IPUMEHUB METO

CEUCHUU.
KpyTsiuiit MOMEHT B CEYEHUH BaJia paBeH aire0panyeckoi CyMMe BHEITHUX
CKPYYMBAIOIIMX MOMEHTOB, JIC)KAIMX 10 OJHY CTOPOHY OT CEYEHHS.

My =-X=-1, 26 xHem

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

M =-X+m; -m; =-1, 25 +3,6-2,5= 0,74xkHe™m

Mg =-X-m3 +tmp+my= -1,25-3,4+2,5+1,6=-1,75 xHem
ITo moy4eHHBIM 3HAUYEHUAM MTOCTPOUM 3II0py M.

3. Onpenenenue quaMeTpa Baja.

JlnameTp BaJsia onpeenseTcss U3 yclaoBUs MPOYHOCTU. ONacHbIM CEYEHHEM BaJla
ABIIETCS CEUCHUE, T/I€ KPYTAIIMI MOMEHT uMeeT HauOoubliee (110 adCoNMIOTHON
BEJIMYMHE) 3HaUeHue. 3HaueHue My 6epem ¢ amopbl. My max = 2,34 kH*M.

M
=—% <7, - yCIOBHE IPOYHOCTH,

Tmax
WP
rne W, =0,2 d’
k max S T
02d° = "

3
Otkyna d=:; M i =3 2,35-10 < = 0,058 =58mum
0,27, 0,2-60-10

[TomyueHHBIN pe3yapTaT OKpyIisieM B Ooublyto cTropoHy coriacHo I'OCT.

OxonuaTenbHO quametp Basa umeeM d = 60 Mm.

4. IlocTpoeHue 3MI0PHI YIJIOB 3aKPYYUBAHUSL.

XKectkocTh ceuenus Baja W, = 810" Mma ; Jp=0,1 d*

12



GJ,=8-10"-10"-(6-102)" =9,1-10* Hem’

VYTIibl 3aKpy4uBaHUs OTJIETBHBIX YYaCTKOB Bajla OMPEACIISIOTCS 0 OTHOLIEHUIO K
HENOJBUKHOMY CEUEHHUIO (B HAILIEM CIIydae KECTKas 3aJelIKa) @,

ot B

Po_s =Py +%};b =-31-10" +%(1)341’5 =-1,9-10"pax
Pos =Py 5 +% —-1,9-107 + %‘;;;1’6 =22-107 pax
G0y =Py s +% ~22.107 —% _

p

IIo IMOJTYYCHHBIM 3HAYCHUAM CTPOHUM IIIIOPY YIJTIOB 3aKpYy4YHUBAHUA.

5. Onpenenenne HauOONBIIETO OTHOCUTEIBHOTO yIila 3aKpyuuBaHus (Ha OAUH

. M 103
MOTOHHBIN METp AJUHBI Baja) © =" = 2,54 1(1 =2,6-107 pan/m
GJ, 9210

3.4. Texkyuuii KOHTPOJIb
[lens nmpoBeneHMs TEKYIEr0 KOHTPOJISI OIIEHUTh CTETIEHb BOCTIPUSITUSL Y4EOHOTO
Marepuaia W TMPOBOAMTCS JJsI OLIEHKH pe3yJbTaTOB M3YUYEHUS pa3liesIoB/TeM
JTUCHUTIIUHBI.

Bonpocsl Tekyuero KOHTpoJs

Bonpocwi, paccmampusaemvie Ha ayoumopHuIX 3aHAMUSX.
1. Kakue ocHOBHBIE MpOOIeMbI H3ydaroTcst HayKoi «ConmpoTUBIEHUE MAaTEPUATIOBY.
OCHOBHBIE TUIIOTE3BI U JONYIIEHUS B COITPOTUBIECHUHA MAaTEPUAIIOB.
2. Tlo xakuM IpHU3HAKaM M KakK KIacCUPUIUPYIOTCS Harpy3ku. B ueM cymHocTs MmeToaa
ceueHuil. BHyTpeHHue ycuius.
3. Kakoii Buj aedopmaiiuy Ha3bIBa€TCS LIEHTPATbHBIM ( OCEBBIM ) PACTSIKEHUEM-
cxatueM (rpumep). BHyTpeHHue ycuius npu pacTsKeHUH-CHKATUH.
4. HanpsikeHus: B HOPMAJIBHBIX CEYEHUAX MTPU PACTIKEHUH-CHKATHH.
5. dedbopmanuu npu pacTsbKeHUH-CKAaTUU. CBSI3b OTHOCUTENBHBIX MPOIOIBHON U
nonepevyHo negopmariuii, koaddunuent [lyaccona, ero 3HaueHus.
6. 3axkoH ['yka npu pacTsyKeHHH-CKAaTUU. UTO HA3BIBAETCS HKECTKOCTBIO IONEPEYHOTO
CEUYEHUS NPU PACTIKEHUH-CHKATHH.
7. YcnoBue NpOYHOCTH IIPU PACT)KEHUU-CHKATUU.
8. Imarpamma pacTsKEHHS MaJIOYIJIEPOAUCTOM cTanu. MexaHuYecKUe XapakKTEPUCTUKU
MaTepuasnoB.
9. JlaTb omnpenenenue npeaena npornopuuoHaIbHOCTH, IPEAENIa TEKYYECTH, IIpeIeiia
IIPOYHOCTH.
10. Kakue oOpa3iibl UCHIONB3YIOTCS I MEXaHMYECKUX UCTIBITAHUN Ha PACTSHKEHHE-
CKaTHe.

13



11. Yto Ha3bIBaeTCS CTATUYECKUM MOMEHTOM CEYEHHSI OTHOCUTENBHO OcH. UTO
HA3bIBAETCS OCEBBIM, MOJSPHBIM U LIEHTPOOEKHBIM MOMEHTAMH UHEPLIUU CEYCHUSI.

12. Kak onpenenunTs Moja0KeHUe HEHTPa TSHKECTH CEUCHUS.

13. OcHOBHOE CBOMCTBO MOJISIPHOTO MOMEHTA UHEPIUU.

14. OcHOBHOE CBOMCTBO LIEHTPOOEKHOTO MOMEHTA MHEPLIHH.

15. Kakue ocu Ha3bIBalOTCS TNIaBHBIMU, ITABHBIMH LIEHTPATbHBIMH.

16. OnpesenieHne OCEBbIX U EHTPOOEHKHOTO MOMEHTOB HHEPILUHU MIPU MAPATIIETbHOM
[IEPEHOCE OCEN.

17. Kaxoii Bua nedopmanuu Ha3biBaeTCa KpyueHueM. BHyTpeHHMe ycuius npu
KPYUYEHUHU.

18. KacarenbHble HapsKEHUs B MPOU3BOJIbHON TOUKE MOMEPEYHOI0 CEUEHUs Baja.

19. Dmropa kacaTelbHbIX HANPsHKeHUH. MaKkcuMasibHble HAMPSKEHUS IPU KPYUEHUH.

20. dedopmaruu npu Kpy4eHHH.

21. Pacuer Ha IPOYHOCTDH U KECTKOCTh MPHU KPYUEHUHU.

22. [loHsiTHE TPOJOJIBHOTO U3rH0a U KPUTHUECKOUN CHITBI

23. ®opmyna Dilsiepa sl ONpeAeICHUs] KPUTHYECKON CUITBI

24. BrniusHue cniocoO0B 3aKpEIUIeHHs] KOHIIOB CTEP>KHS Ha BETMYMHY KPUTHYECKON
CUJIBI.

25. Kputruueckue HanpspKeHus 0 Mpejenna NponopuoHaTIbHOCTH.

26. ['ubkoCTh cTepkHS, peiesibHas THOKOCTb.

27. YcioBue npuMeHUMOCTU (popMyIiel Ditepa.

28. [loHsiTHE CTATUYECKUX U TUHAMHUYECKUX HATrPY30K.

29. Ilonstue nunamuyeckoro koddpduuuenta. CBsi3b TUHAMHUUYECKHX M CTATUYECKUX
BEJIUYMH.

30. Aunamuyeckuit KoahGUIHEHT NpU JBUKEHUU C YCKOPEHUEM.

Bonpocul ons camocmosmenvno2o uzyuenus.
1. [TokazaTe AMarpaMMy pacTs>KEHUs MJIACTUYHBIX MaTepUaIoB, HE UMEIOUIUX
TUIOMIAJKU TEKYYECTH M XPYIKUX MaTepUaoB.
2. JlaTe onpeneneHue yCI0BHOTO Mpe/esa TeKy4eCcTH.
3. [lonsiTue gomMycKaeMbIX HAPSHKEHU.
4. OnpeneneHue T0MyCKaeMbIX HAMPSKEHUN SIS TUTACTUYHBIX U XPYIKUX MaTEPHUAJIOB.
5.J1aTh omnpezenenye riaBHbIX IUIOIAA0K, IJIaBHBIX HAMPSKEHUH, TUIOIaJ0K YUCTOrO
CIBUTA.
6. Busl HanpsiKEHHBIX COCTOSIHUM (OTIpeieieHue).
7. JIuneitHoe HampsiKeHHOE cocTosiHuE (J1.H.c.). HanpsikeHus: Ha HaKJIOHHBIX
TIOMIAAKAX MPHU JI.H.C.
8. 3aKOH MMAPHOCTU KacaTEIbHbBIX HAIIPSIKEHUM.
9. [Tnockoe HampsixeHHOE cocTosiHuE (M.H.c.). HanpsbkeHns Ha HaKJIOHHBIX TUIOMIAKaX
IpH M.H.C.
10. Kakoii Bua nedopmanuu Ha3bIBa€TCsl YUCTHIM CIBUTOM (TIPUMED).
11. Hanpspkenust B oNepeyHbIX ceYeHUsIX Opyca Mpu YMCTOM CIIBUTE.
12. HanpspkeHust Ha HAKJIOHHBIX IUTOIIAIKaX MPU YUCTOM CABUTE. | TaBHbIE
HaIPsHKCHMUSL.
13. lepopmanuu npu urctoMm casure. 3akoH ['yka npu casure. Uto Ha3biBaeTcs
KECTKOCTBIO MPH CIBUTE.
14



14. YcnoBue npo4HOCTH MPU CIBUTE.

l.
2.
3.

N O\ L A~

VYcnoBue NpOYHOCTH NP U3rHOE M0 KacaTeIbHbIM HAMPSKEHUSM.

KacarenbHble HaNpsKEHUS B CEUEHUAX OalIKM MpuU U3ruoe.

Hlath ompezaeneHue Kocoro usruba (mpumep). BHyTpeHHUE ycwiiusg B CEUEHHSX
OaJIKu.

. HaHpH)KCHI/IH B IIOIICPCYHOM CCUCHHNH Bajla IIPpU n3rude ¢ KPY4YCHUCM.

. OnacHbIe TOYKH CEYCHUS U UX HaIIPSAKCHHOC COCTOSHUC.

. PacueTHrie MoMeHTHI 11O 3 1 4 TCOPUAM IMPOYHOCTH.

. Ckonpko ypaBHCHI/Iﬁ CTaTHUKHN MOXHO COCTABHUTH IJIA OIIPCACICHUSA OIIOPHBIX

PEaKIUH.

. MCTOIII/IKa OIIPCACICHUS OIIOPHBIX pea1<u1x1171 B CTaTUYCCKHU OIIPCACITIUMBIX OaJikax.

3.5. IIpomexyTouyHasi aTTeCTAIUA

1. Bua npoMexxyTo4HOM aTTecTallid B COOTBETCTBUU C YUYCOHBIM TUIAHOM TI0
HanpasieHuto noarotoBku 08.03.01 CrpoutenscTBO — 3 TOM - IK3aMEH,

2. llenwio MpoBeCHUS TPOMEKYTOUHON aTTECTAIMM (IK3aMEHA) SBIISCTCS
KOHTPOJIb 3P (HEKTUBHOCTH YU€OHOTO MpoIecca 3a CYET MIPOBEPKHU KauecTBa U
MIPOYHOCTU 3HAHUN 00yYarONTUXCs 10 AUCHUIITHHE «CONpPOTUBIICHHE
MaTepuagoBy

3. Kaxnplii OuiieT BBIXOAHOTO KOHTPOJS KPOME ABYX TEOPETHUECKHUX BOIPOCOB
COJICP)KUT pacyeTHBIC 3a/IaHusl (3a7a4n ).

IIpuMepbl CUTYAUMOHHBIX 32124 /ISl IPOMEKYTOUHON aTTecTAlMHU
(3x3ameHa)

1. CI/ITyaI_II/IOHHaSI 3ajgayda 110 TCMC «OceBoe PACTAKCHHUC CIKATHUCH

K cransHOMY Opycy NpHII0XKEHBI CUJIBI, JEHCTBYIOIINE BAOIb €r0 MPOI0JIbHON
OCH.

Omnpenenuts Bua Aedopmaiu Opyca, IpoBEPUTh Opyc Ha MPoYHOCTh. Ecnu
TpeOyeTcsi MOCTPOUTH HEOOXOIUMBIE AMIOPHI BHYTPEHHUX YCUIINH, HANPSXKEHUU
u nedopmanuii

Moynb ynpyroctu Matepuana npuHsITh E =2-10° MIla

A =2cm’ A, = 1cM’
2
F]:40KH _ /
R S =30xH _ _ _ 7
7
I} =2wm [L=3m

2. CI/ITyaI_II/IOHHaSI 3ajayda 110 TCMC «OceBoe PACTAKCHHUC CIKATHUCH

K Opycy noCTOSIHHOTO MONEePEeYyHOro CEUeHUs IPUIIOKEHA CUJla, IeHCTBYIOIINE
BJI0JIb €r0 MPOI0IBHOM OCH.
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Omnpenenuts Bua aedopmanuu Opyca, U3 yclIOBUs IPOYHOCTU OA00PATH
IUIOIAb CEYECHUS CTEPXKHS U €Tr0 JUaMEeTp, €CIIU JI0IyCKaeMoe HarpshKeHUe
O o = 160MIla . Matepuain — cranp E =2-10° MIla

A =1 *

F] = 20xH

)

i

i

|

|

'
SIAAARIEN

3. CI/ITyaI_II/IOHHaSI 3ajgayda 110 TCMC «OceBoe PACTAKCHHUC CIKATHUCH

K 6pycy nocTossHHOr0 MONEepeyHOro CeYeHUsl MPUIIOKEHA CUIIa, JEHCTBYIOLINE
BJI0JIb €0 IIPOJOIBLHON OCH.

Omnpenenuts BuA nedopmannu Opyca, U3 yclIoBUs IPOYHOCTH OA0OPATH
IUIOLIAAb CCYCHHUS CTEPIKHS, €CIIM JOIIyCKaeMoe HanpshKeHue o, = 160MIla .

Martepuan — cranb E =2-10° Mlla

/
SRS .
DA A
4
7
F]ZIOKH “
[=2wM

. CuryanmonHas 3agaya 1mo teme «OceBoe pacTsKEHHE CHKATHE

K cransHOMY Opycy NpHUII0KEHBI CUJIBI, JCHCTBYIOIIME BAOIb €r0 MPOI0JIbHON
OCH.

Omnpenenuts Bua Aedopmainu Opyca, IpoBEPUTh Opyc Ha MPoYyHOCTh. Ecnu
TpeOyeTCsl MOCTPOUTH HEOOXOIUMBbIE AMIOPHI BHYTPEHHUX YCUIIUH, HAPSIKEHUH
u nedopmanuii

Moynb ynpyroctu Matepuana npuHsITh E =2-10° MIla

A, = dem’ A,= 4cM’
%
F] = 40xH /
N S et = 20xH _ | ?
o
Z
I, =02 m L=03m

. CuryanmonHas 3agada 1o reme «OceBoe pacTsHKEHUE CIKATHE

K crampHOMY OpyCy NPHIIOKEHBI CHIIBI, JCHCTBYIOIIKME B0 €T0 MPOI0JIBHON
OCH.

Omnpenenuts B AchopManmu Opyca, TPOBEPUTh OpyC Ha TPOYHOCTh. Eciun
TpeOyeTCs MOCTPOUTH HEOOXOIUMBIE MIOPHI BHYTPECHHUX YCUIINH, HAPSHKEHUH
u nedopmanuii

Moynb ynpyrocta Matepuana npuHsITh E =2-10° MIla
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[1=0,1m ,=0.2 [3=0,1m

6. CI/ITyaI_II/IOHHaSI 3a/1a4a 1o TCMC «KKpYy4CHHCH

K Opycy nocTOsSIHHOTO MONEPEYHOr0 CEUEHUS IPUIIOKEHBI TTapa CHJI,
JNEUCTBYIOLIUE NIEPIIEHAUKYIIIPHO €0 MPOJOJIbHON OCH.

Omnpenenuts BuA nedopmannu Opyca eciau IpoOBEPUTh OpyC Ha IPOYHOCTb.
Jlonyckaemoe HanpsikeHue t,, =120MIa. Marepuan — ctaib G =8-10* Mlla

ITocTpouTs 3mr0psel My 1 .

m, =2 kH*m

_,__.{_v_~—~—v—~—~—vf~—~-;1 d=10c

AN

7. CI/ITyaI_II/IOHHaSI 3a/1a4a 1o TCMC «KKpYyY4CHHUCH

K 6pycy mOCTOSSHHOTO TOTIEPEUYHOT'0 CEUCHUSI MIPUIIOKEHBI Iapa CUJl,
JNEUCTBYIOIINE MEPIEHAUKYIISAPHO €r0 MPOAOJIBLHON OCH.

Omnpenenuts Bua Aedopmanu Opyca, U3 yCIOBHs MPOYHOCTH MOA00PATH
IUMaMEeTp BaJla, €CIIM JONyCKaeMOe HanpsbKkeHue 7, =120MIla . Martepuan —

cranb G = 810" MIla [TocTpouTs 3MI0pBI BHYTPEHHUX YCHIIUM U epopmanuit

m, =2 xH*m

m 24/[}
_,_.z/._._._. ________ f._._.‘_l
11:0} ,=0,2 M\\t

NNNANNN

8. CI/ITyaI_II/IOHHaSI 3a/1a4a 1o TCMC «KKpYy4CHHUCH

K 6pycy mOCTOSSHHOTO OTIEPEUYHOT'0 CEUCHUS MMPUIIOKEHBI Iapa CUJl,
JNEUCTBYIOIINE NEPICHAUKYIISAPHO €r0 MPOJO0IBLHON OCH.

Omnpenenuts Bua Aedopmanuu Opyca, U3 yCIOBHs MPOYHOCTH MOA00PATH
IUMaMEeTp BaJla, €CIIM JOIyCKaeMOe HanpshkeHue 7, =120MIla . Martepuan —

cranb G = 810" MIla [TocTpouTs 3MI0pBI BHYTPEHHUX YCWIIMK U epopmanuit

mli‘ m2=/4[;H*M

L=02"P  1,=02wMm

NANNANNY

9. CI/ITyaI_II/IOHHaSI 3ajayda 110 TCMC «U3THO»
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K cransHOMY Opycy NpHUII0KEHBI CUJIBI, JECHCTBYIOIIME B MIIOCKOCTH
MEPIEHANKYJIIPHON €ro IpOJ0JIbHON OCH.

Omnpenenuts B Achopmanyu Opyca, MPOBEPHUTh OPyc Ha MPOYHOCTh. Ecin
TpeOyeTCs MOCTPOUTH HEOOXOIUMBIE MIOPHI BHYTPECHHUX YCUIINH, HAPSHKEHUH
u nedopmanuii

Moynb ynpyroctu Matepuana npuHsITh E =2-10° Mk, Cugm = 160 MIla. a =4
cM, b =2cm
F=2xH

5 X

2 N e

Z

’ [=3m !

< b

10.CuryanuoHHas 3aj1aua 1o TeMe «u3rud»
K ctanpbHOMY OpyCy NPUIT0XKEHBI CHIIBI, JCHCTBYIOIINE B TUIOCKOCTH
MIePIEHIUKYJIIPHON €ro MPOI0JIbHOM OCH.
Onpenenuts BUa n1edopmaiuu 6pyca, IpoBEepuTh Opyc Ha MPOYHOCTh. Eciu
TpeOyeTCsl MOCTPOUTHh HEOOXOAUMBIE MIOPHI BHYTPEHHUX YCWINM, HANIPSHKEHUU
u nedopmanuii
Moynb ynpyroctu Matepuana npuHsITh E =2-10°Mlla, Guqm = 160 MIla, a =3
cM, b=2 A

F=2xH

EENNNNNY

< [=3Mm <%

11.CutyannronHas 3aa4a 1o TeMe «u3ruo»

K cranpHOMY Opycy NpHUII0KEHBI CUJIBI, JEHCTBYIOIINE B MIIOCKOCTH
MEPIEHANKYJIIPHON €r0 IPOJ0JIbHONU OCH.

Onpenenuts BUI aedopmaiu 6pyca, IpoBEepuTh OPyc Ha MPOYHOCTh. Eciu
TpeOyeTCsl MOCTPOUTHh HEOOXOAUMBIC MIOPHI BHYTPEHHUX YCHINM, HANIPSHKEHUU
u nedopmanuii

Moaynb yIpyrocTu MaTepuaia IpuHITh E =2-10°Mla, Guqm = 160 MIla,

cedyenue Oanku AByTaBp Ne 14. N

F=6xxH

NNNNNY

< [=2wm —

12.CuryaniuoHHas 3aj1ada 1o TeMe «u3rud»

K cransHOMY Opycy NpHUII0KEHBI CUJIbI, JCHCTBYIOIIME B MIIOCKOCTH
MEPIEHNKYJIIPHON €ro IPOJ0JIbHON OCH.

18



Onpenenuts Bua Aedopmairu Opyca, IpoBEpUTh Opyc Ha MPOYHOCTh. Ecnu
TpeOyeTcsi MOCTPOUTH HEOOXOIUMBIE AMIOPHI BHYTPEHHUX YCUIINH, HAPSX)KEHUU
u nedopmanuii

Moynb ynpyroctu Matepuana npuHsITh E =2-10°MIla, G, = 160 MIla, a =6
cM, b=4

F=3xH

EINNNNNY

< [=3Mm ~5

13.CuryanuoHHas 3aj1ada 1o TeMe «u3rud»
K cTanpHOMY OpyCy NPUITIOKEHBI CHIIBI, JCHCTBYIOIIHNE B TIIOCKOCTH
NEePIEHAUKYIISIPHOMN €ro Npo10JIbHONU OCH.
Onpenenuts BUa aedopmaiu 6pyca, IpoBEepuTh OPyc Ha MPOYHOCTh. Eciu
TpeOyeTCs MOCTPOUTh HEOOXOAUMBIC MIOPHI BHYTPEHHUX YCWINM, HANIPSHKEHUU
u nedopmanuii
Moaynb yIpyrocTu MaTepuaia npuHITh E =2-10°Mla, Guqm = 160 MIla,

cedyeHue Oanku — aByraBp Ne 14 N

F=4xH

EINNNNNY
i

y [=2wm —t

14.CuryanoHHas 3aj1ada 1o TeMe «u3rud»

K ctanpbHOMY OpyCy NPUITOKEHBI CHIIBI, JCHCTBYIOIIHNE B TUIOCKOCTH
MEePIEHIUKYISIPHON ero MpoosibHOM ocu. Onpenenuts Bu aehopMaiuu
Opyca, poBepUTH OpYyC HAa MPOYHOCTh. Eciin TpedyeTcs mMoCTpOuTh
HEO0OXO0IMMBIE AIIOPHI BHYTPEHHUX YCHUIUH, HANIPSDKCHUH | IehopMaIui.
Moaynb yIpyrocTu MaTepuaia NpuHITh E =2-10°Mla, Guqnm = 160 MIla, a =8
cM, b=4 cm A

F=2xH 1

ENNNNNN

< [=3m b

15.CuryannoHnHas 3aj1ada 1o TeMe «u3rud»

K cransHOMY OpycCy NpHUIIOKEHBI CUJIBI, JCHCTBYIOIIME B MIIOCKOCTH
MEPIEHANKYJIIPHON €r0 IPOJ0JIBbHON OCH.
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Onpenenuts Bua Aedopmaiu Opyca, IpoBEPUTh Opyc Ha MPOYHOCTh. Ecnu
TpeOyeTcsi MOCTPOUTH HEOOXOIUMBIE AMIOPHI BHYTPEHHUX YCUIINH, HAPSX)KEHUU
u nedopmanuii

Moynb ynpyroctu Matepuana npuHsITh E =2-10°MIla, G, = 160 MIla, a =6
cM, b =4cm

F=4xH

EINNNNNY

< [=4m %

16.CuryanuoHHas 3aj1aua 1o TeMe «u3rud»

K cranpHOoMy Opycy NpUII0KEHBI CUIIbI, JCHCTBYIOIIME B MIIOCKOCTH
MEPIEHANKYJIIPHON €r0 IPOJ0JIBHON OCH.

Onpenenuts Bua Aedopmaiu Opyca, IpoBEpUTh Opyc Ha MpoyHOCTh. Eciu
TpeOyeTcsi MOCTPOUTH HEOOXOIUMBIE AMIOPHI BHYTPEHHUX YCUIINH, HAPSXKEHUU
u nedopmanuii

Monynb ynpyroctu Matepuana npuHsITh E =2-10°MIla, G4, = 160 MIla, a =12
cM, b=6 cm

F=2xH

BNNNNNN

< [=3Mm ~5

17.CutyanonHas 3aja4a 1o TeMe «Kocoil u3ruo»
K ctanpHOMY OpyCY NPUITOKEHBI CHIIBI, JCHCTBYIOIINE B TUIOCKOCTH
MIePIEHIUKYJIIPHON €ro MPO0JIbHOM OCH, HO HE COBIAIaloIIas C €ro TJIaBHBIMU
Y LEHTPAJIbHBIMU OCSMH UHEPIIUU CEUCHUS
Onpenenuth BUI aedopmaiu 6pyca, IpoBEepuTh OPyc Ha MPOYHOCTh. Eciu
TpeOyeTCs MOCTPOUTHh HEOOXOAUMBIE MIOPHI BHYTPEHHUX YCHINM, HANIPSHKEHUU
u nedopmanuii
Moaynb yIpyrocTu MaTepuaia IpuHITh E =2-10°Mla, Guqym = 160 MIla, a =3
cM, b=2cm

F=8 xkH 1

e

< [=2M b F

NN

18.CuryannoHHas 3aj1ada 1o TeMe «u3rud»
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K cransHOMY Opycy NpHUII0KEHBI CUJIBI, JECHCTBYIOIIME B MIIOCKOCTH
MEPIEHANKYJIIPHON €ro IpOJ0JIbHON OCH.

Onpenenuth BUI nedopmaiu 6pyca, IpoBEepuTh Opyc Ha MPOYHOCTh. Eciu
TpeOyeTCs MOCTPOUTh HEOOXOAUMBIE MIOPHI BHYTPEHHUX YCHINM, HANIPSHKEHUU
u nedopmanuii

Moaynb yIpyrocTu MaTepuaia IpuHITh E =2-10°Mlla, Gugm = 160 MIla,
cedyenue 6pyca — neytaBp Ne 16

q =2xH/m

2M M

19.CuryanuonHas 3ajtada 1o TeMe «u3rud»

K cranpHOMY Opycy NpHUII0KEHBI CUJIBI, JCHCTBYIOIIME B MIIOCKOCTH
MEPIEHANKYJIIPHON €ro IpOJ0JIbHOU OCH.

Onpenenuts Bua Aedopmaiuu Opyca, IpoBEpUTh Opyc Ha MPoYHOCTh. Ecnu
TpeOyeTcsi MOCTPOUTH HEOOXOIUMBIE AMIOPHI BHYTPEHHUX YCUIINH, HAPSXKEHUU

u nedopmanuii
Monynb ynpyroctu Matepuana npuHsITh E =2-10°MIla, G,y = 160 MIla, a =12

cM, b=6 cm A

F=6xxH

ENNNNAN

I=1m 5

&
<«

20.CuryanroHHas 3a/1a4a 1Mo TeMe «Ipo10JIbHBIN U3TU0»

CranbHOM CTEPKEHB CKAT OCEBOM HArPy3KOM.
Omnpenenuts BUI aeopMaiiii, IpOBEPUThH CTEPKEHb HA YCTOMUUBOCTE. Eciu
TpeOyeTCsl MOCTPOUTHh HEOOXOAUMBIE MIOPHI BHYTPEHHUX YCWIMM, HANIPSHKEHUU

u nedopmanuii
Mosynb ynpyroctu Matepuana npuHsITh E =2-10°Mlla, Guqm = 160 MIla, K, 4qm

=2
F = 150cH

s

Ne 16

0,5M

X

10

FFFAS,

21.CI/ITyaI_II/IOHHaSI 3ajayda 110 TCMC «HpOI[OJ'IBHBIﬁ n3ruo»
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CrasibHOM CTEPIKEHb CKAT OCEBOM HArpy3KOM.
Onpenenuts BUa AedopMalvu, IPOBEPUTH CTEPKEHb HA YCTOMUYMBOCTh. Ecin
TpeOyeTcsi MOCTPOUTH HEOOXOIUMBIE AMIOPHI BHYTPEHHUX YCUIINH, HANPSXKEHUU

u nedopmanuii
Moynb ynpyroctu Matepuana npuHsITh E =2-10°Mlla, Guqm = 160 MIla, K, 44m

=2

l F E=200KH

M

/=1

a=2cMm

&

22.CurtyalMoHHas 3a/1ada 1Mo TeMe «IPOI0IbHBIN U3TU0»

CrasibHOM CTEpIKEHb CKAT OCEBOM HArpy3KOM.
Onpenenuts BUa AedopMalvu, IPOBEPUTH CTEPKEHb HA YCTOMUYMBOCTh. Eciu
TpeOyeTcsi MOCTPOUTH HEOOXOIUMBIE AMIOPHI BHYTPEHHUX YCUIINH, HAPSX)KEHUU

u nedopmanuii
Mosynb ynpyroctu Matepuana npuHsITh E =2-10°Mlla, Guqm = 160 MIla, K, 4qm

=2
F = 150cH

#E

| X

Ne 16

0,5m

¢
|

]

23.CuryanoHHas 3a/1aya 1Mo TeMe «IPOI0JIbHBIN U3TU0»
CranbHOM CTEPKEHB CKAT OCEBOM HArPy3KOM.
Omnpenenuts BUI a1eopMaiiiu, IpOBEPUTh CTEPKEHBb HA YCTOMUYMBOCTE. Eciu
TpeOyeTCsl MOCTPOUTHh HEOOXOAUMBIC MIOPHI BHYTPEHHUX YCWINM, HANIPSHKEHUU
u aedopmanuii
Monynb ynpyroctu Matepuana npuHiITh E =2-10°Mlla, Guqm = 160 MIla, K 4qm
=2

F=200xH

1,5

[

a=2cMm

24.CurtyanMoHHas 3a/1ada 1Mo TeMe «IPOI0JIbHBIN U3THO»
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CranbHOM CTEPKEHB CKAT OCEBOM HArPY3KOM.

Onpenenuts BUa AedopMalMK, U3 YCIOBHS YCTOMYMBOCTH CKATOTO CTEP>KHS
no00paTh JOMycKaeMble pa3Mepbl NornepeyHoro ceuenus. Gopma nomnepeyHoro
CEYEHUs JIBYTaBpP.

Monynb ynpyroctu Matepuana npuHsITh E =2-10°MIla, G, = 160 MIla

F = 150cH
v

[

- 1 X

0,5M

¢

i
25.CuryanoHHas 3a/1aya 1o TeMe «IpOo10JIbHBIN U3TU0»

CranbHOM CTEPKEHB CKAT OCEBOM HArPy3KOM.

Onpenenutsb BUI 1eGopMaiiiu, U3 yCIOBUS YCTOMYMBOCTH CKATOTO CTEPHKHS
no00paTh JOMycKaeMble pa3Mephl NornepeyHoro ceuenus. Gopma nomnepeyHoro
CEUCHHUS JBYTaBP.

Moaynb yIpyrocTu MaTepuaia IpuHATh E =2-10°Mlla, Gugm = 160 MIla

F = 150cH
v

[

- 1 X

£=0,5m

FFPrs

26.CutyaniMoHHas 3a/1aya 1Mo TeMe «IPOI0JIbHBIN U3TU0»

CranbHOM CTEPKEHB CKAT OCEBOM HArPy3KOM.

Onpenenuts BUI 1eGopMariiu, U3 yCIOBUS YCTOMYHMBOCTH CKATOTO CTEPIKHS
nmoao0paTh JOMycKaeMble pa3Mephl MOMEPEUHOro ceueHus. dopma MornepeuHoro

CeUeHUs - KBaApaT. Moayinb yIpyrocTu MaTepuana NpuHiITh E =2-10°Mlla, Gugm =
160 MIIa

F=200xH

M

/=1

a=2cMm

27.CutyaliMOHHas 3a/1aya 1Mo TeMe «IPOI0JIbHBIN U3TU0»
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CranbHOM CTEPKEHB CKAT OCEBOM HArPY3KOM.
Onpenenuts BUI 1eGopMariiu, U3 yCIOBUS YCTOMYMBOCTH CKATOTO CTEPHKHS
no00paTh JOMycKaeMble pa3Mepbl ornepeyHoro ceuenus. Gopma nomnepeyHoro

CEYEHUs JIBYTaBpP.
Monynb ynpyroctu Matepuana npuHsITh E =2-10°Mlla, G, = 160 MIla

F =200xH

#E

- 1 X

1,5Mm

10

AFrS

28.CuryanroHHas 3a/1aya 1o TeMe «IpoI0JIbHBIN U3TU0»
CranbHOM CTEPKEHB CKAT OCEBOM HArPy3KOM.
Onpenenuts BUa 1epopMariiu, U3 yCIOBUS YCTOMYMBOCTH CKATOTO CTEPHKHS
nmoao0paTh JOMycKaeMble pa3Mephl MOMEPEUHOro ceueHus. dopma MomnepeuHoro
CEUYECHUS JIBYTaBp.
Momynb ynpyrocta Matepuana npuHsITh E =2-10°Mlla, G, = 160 MIla

F =250cH

s

- 1 X

1,5Mm

10

AR,

29.CuryanoHHas 3a/1aya 1Mo TeMe «IpOo10JIbHBIN U3TU0»
CranbHOM CTep)KEHb CKAaT 0CeBOM Harpy3koil. Onpeaenuts B AedopManuu, u3
YCJIOBUSI YCTOMUYMBOCTH CKATOTO CTEPIKHS MOA00paTh JOMYyCKaeMbIe pa3Mephl
nonepeyHoro ceyeHus. opma MonepevHoro CeYeHus - KBaapar.
Monynb ynpyroctu Matepuana npuHsITh E =2-10°MIla, G, = 160 MIla

F=200xH

1,2

[

a=4cm

30.CuryanroHHasi 3aj1a4a 1o TeMe «IIPOI0JIbHBIN U3ru0»
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CranbHOM CTEPKEHB CKAT OCEBOM HArPy3KOM.

Onpenenuts BUa AedOpMalMK, U3 YCIOBHS YCTOMYMBOCTH CKATOTO CTEP>KHS
no00paTh JOMycKaeMble pa3Mepbl ornepeyHoro ceuenus. Gopma nomnepeyHoro
CEYEHUs JIBYTaBpP.

Monynb ynpyroctu Matepuana npuHsITh E =2-10°Mlla, G, = 160 MIla

F =200xH

#E

- 1 X

1,5Mm

L=

AFrS

Bomnpocekl, BBIHOCHMBbIE HA IK3aMeH

1. OcHOBHBIE TUIIOTE3bI U JOMYILIEHHS B CONPOTUBICHUN MaTepUaJIOB.

2. Kak knaccudunupyrorcs Harpy3Kku, cuibl. MeTon ceueHui.

3. Kaxoil Bun aedopmanyiv Ha3pIBaeTCs IEHTPAIBHBIM PACTKEHUEM-CXKAaTHEM
(nmpumep). BuyTpeHHue ycunust pu pacTsiKEHUU-CHKATHH.

4. HampsikeHusi B HOpMAJIbHBIX CEUCHUAX MIPU PACTKEHUU-CKATHH.

5. VYcnoBue NPpOYHOCTU NP PACTIKEHUN-CIKATUN.

6. Ilonstue o pgomyckaemblXx HampsokeHusX. Kak oOHO ompezgensieTcss st
XPYIKUX U TNIACTUYHBIX MAaTEPUAIOB.

7. Hedbopmanuu npu pacTsskeHUU-CKaTUU. CBsSI3b OTHOCUTEIBHBIX MTPOJOJILHON
u monepeuHoin nedopmaruii, kordduiuent [lyaccona, ero 3HaueHuUs.

8. 3akon I'yka mnpu pacTsxeHUU-cxKATUH. YTO Ha3bIBaeTCS KECTKOCTHIO
MOTNEPEYHOr0 CEUECHUSI MPU PACTHKEHUU-COKATHH.

9. marpaMMa pacTsDKEHUS  MaJIOyrjepoaucTo  crtanu. MexaHudeckue
XapaKTepUCTUKU MaTepUaIIOB.

10. Yro Ha3bIBaeTCs NpPENEoOM MPONMOPLHMOHATBHOCTH, MPENEIOM TEKYy4eCTH,
MpeIesIoM IPOYHOCTH.

11. Yro Ha3bpIBaeTCs CTATUYECKUM MOMEHTOM CEUYEHHUSI OTHOCUTEIBHO OcH. UTO
HA3bIBAETCS OCEBBIM, MOJSPHBIM U LIEHTPOOEKHBIM MOMEHTAMH UHEPLIUU CEYCHUSI.

12. OcHOBHOE CBOMCTBO MOJSPHOrO U LIEHTPOOEKHOTO MOMEHTOB MHEPLIUU

13. OnpeznenieHne OCEBbIX U LEHTPOOEKHOIO MOMEHTOB HWHEPLUMH IpHU
NapajuIeJIbHOM MIEPEHOCE OCEH.

14. Yro wHazbiBaeTcsi KpydeHueMm (mpumep). BHyTpenHue ycwiHs — HX
oTpejieNieHHe, MPaBUIIO 3HAKOB.

15. KacarenbHble HAps>KEHUS B CEUECHUSAX Bajla IPU KPYUESHHUH.

16. DOnropa KacaTelnpHbBIX HAIPSHKEHUN NIPU KPYUYEHUH.

17. YcnoBue npoyHOCTH MPHU KpydeHUH. YTO Ha3bIBAECTCS MOJSPHBIM MOMEHTOM
COMPOTHUBIICHHUSI.

18. Jlepopmariiu Bana mpu Kpy4eHUHU. Y CJIOBUE KECTKOCTH.

19. Yto Ha3pIBaeTCs M3ruOOM, YHCTHIM M TMOINEPEYHBIM U3ruboM. BHyTpeHHUE
YCUJIUA TIPU U3THOe.

20. Juddepenunanbubie 3aBUCUMOCTHU TP U3rude Mexay ¢, Q u M.

21. ITynkTel koHTpOJIs 31t0p Q 1 M.
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22. HopmainbHble HanpsHKEHUS! IPU YUCTOM H3rUoe.

23. 3meHeHue G MO BBICOTE MOMEPEYHOro ceueHus (3mopa o ).

24. YcnoBue NPOYHOCTH MpPH HM3rMOE MO HOPMAJIbHBIM HamnpsKeHusMm. Uto
Ha3bIBAE€TCS OCEBBIM MOMEHTOM CONPOTHUBIICHUS MPU U3THOE.

25. KectkocTtb 6anku npu usruoe.

26. KacaTenbHble HapsHDKEHUS B CEUCHUSIX Oalku mpu u3ruoe.

27. Dnropa T 1o BBICOTE NPSIMOYTOJIBHOTO U IByTaBPOBOT'O CEYECHMUSI.

28. YcnoBue NpoYHOCTH MPU U3ruOe Mo KacaTesIbHbIM HaPSHKEHUSIM.

29. llepememienust Oanku mnpu u3rude. YUYTo Ha3bIBaeTCs YNPYroil JIUHUEH,

nporudooM u yriom noBopoTta. CBsA3b yIiia MOBOPOTa C MPOTUOOM

30. ITpubnmxenHoe nuddepeHnranbHOe ypaBHEHHE YIPYTol TMHUU OalKy.

31. latb onpenenenue kocoro u3ruda (mpumep).BHyTpeHHME yCUIIUS B CEUEHUSX

OaJIKH.

32. HopManbHble HaNps>KEHUs B CEUEHUSX OaJKu IIPU KOCOM M3ruoe.

33. HyneBast IuHuA, onpeiesieHue, €€ T0J0KEeHNEe U CBOMCTBA ITPU KOCOM M3TH0E.

34. MakcuMmalibHble HampsDKeHHsT TNpu  KocoM u3rumbe. OmnacHble  TOUYKHU

MOTNEPEYHOT0 CEUECHHUS.

35. YcnoBue NpoYHOCTH IIPU KOCOM U3THOE.

36. [laTh ompejnesneHue BHEIEHTPEHHOro pacTspkeHus-cxkatus (BPC) (mokasaTh

Ha IIpUMepe).

37. BuyTtpeHnnue ycuius U ux onpenenenue npu BPC.

38. HopmanbHble HanpskeHus B ceueHusix opyca nmpu BPC.

39. Hynesas nmunus npu BPC, ee ypaBHEHHE U TIOJIOKEHUE.

40. CpoiictBa HyneBoi nuaun npu BPC.

41. Makcumanbnble HanpsbkeHus npu BPC. OnacHble TOUKM CEUYEHUS.

42. YenoBue npounoctu npu BPC.

43. IloHsiTHE IPOJOJIBHOTO U3TM0a U KPUTHUECKOUN CHUITBI

44. ®opmyia Diiepa g ONPEICICHU KPUTUUECKON CUIIbI

45. BnusiHue  crmocoOOB — 3aKpEeIJICHUsT KOHIIOB CTEpXKHA Ha  BEJIMYHUHY

KPUTHUYECKOMN CHUJIBI.

46. Kputnueckre HapsKEeHUs A0 Mpejielia MPONOPUHOHAIBHOCTH U 33 TIPEAEIIOM

MPONOPLIMOHATIBLHOCTH.

47. 'ubkocTh CTEepKHS, Npe/ieTbHasi THOKOCTb.

48. YcnoBue nmpuMeHUMOCTH (popMyIiel Ditepa.

49. YcnoBue yCTOMYUBOCTU CKATOTO CTEPKHS, KOADPUIIUEHT .

Oo0pa3zen 3K3aMeHAIIMOHHOI0 OMJIeTA:

MHUHUCTEPCTBO CEJILCKOI'O XO3SIUCTBA POCCUIICKOM
OEAEPALINN
DenepanbHOE TOCYAaPpCTBEHHOE 010/IZKeTHOE 00pa30oBaTe/IbHOE YUPEeKACHUE
BbICIIET0 00Pa30BaHUA
«CapaToBcKuil rocy1apCcTBeHHbIN arpapHblii yauBepcutetr umenu H. .
BasusioBa»
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Kadenpa MaremaTuka, MEXaHMKA U HHKeHepPHAasi rpaduka
Jucuuninna ConpoTuB/ieHHEe MATEPUAIOB

SK3AMEHAITMOHHBIN BUJIET Ne6

1. OcHOBHBIC THUIIOTE3HI U AOIIYHICHUA B COIIPOTUBJICHUN MATCPUAJIOB.

2. YcnoBue yCTOWYUBOCTH CHKATOTO CTEPKHS, KOA(P(UIIMEHT MPOI0ILHOTO U3ruoa.
3. CranbHOM CTEPKEHB CKAT OCEBOM HATPY3KOM.
Onpenenuts BUa AedOpMaILMK, U3 YCIOBHS YCTOMYMBOCTH CKATOTO CTEP>KHS
no00paTh JOMycKaeMble pa3Mepbl nornepeyHoro ceuenus. opma nomnepeyHoro
CedeHus ABYTaBp. MOAyNb YIPYTOCTH MaTepuana NpuHITh E =2-10°MIla, Gagm =
160 MIla

F =200xH

#E

- 1 X

1,5Mm

10

FFFAS,

3aB. kadeapoi /Kambimosa I'.H./

4. Meroanueckue MaTepuaJibl, ONpeaessiionue npoueaypbl OleHUBAHUS 3HAHUM,
YMEHHUI, HABBIKOB U (MJIN) ONBITA AeATEJIbHOCTH,
XapaKTepU3YyIUIHUX 3TaNbl (pOpMHUPOBAHUSA KOMIIETEHLU

4.1 Ilpouenypbl OLeHMBAHUA 3HAHUI, YMEHUI, HABBIKOB
U (MJIM) ONBITA AeSATEJILHOCTH

KoHTponb pe3ynbTaToB OCBOEHUS Kypca OOYYalOIIMMMCS, 3TallOB U YPOBHS
dbopmupoBaHus KOMHETEHIMH 10 auciuIuinHe «CONpPOTUBICHUE MaTEPHATIOB)
OCYIIECTBIISIETCSl 4epe3 MPOBEJEHHE BXOIHOTO, TEKYIIEro, PYOEKHBIX, BBIXOJAHOIO
KOHTPOJIEH U KOHTPOJISI CAMOCTOSITENIbHON pabOThI

@opMBI TEKYILIET0, NPOMEKYTOYHOTO M UTOTOBOIO KOHTPOJS U KOHTPOJBHBIE

3aIaHus JUIS TEKYIIEro KOHTPOJIs pa3padaTbiBatoTCs Kadeapon ucxonast u3 crnernuduku
JTUCHUIUIAHBI, U YTBEPKAAIOTCS Ha 3aceIaHuu Kadeaphl.

4.2.1 Kputepuu oOlleHKH 3HAHWH, yMEHH I, HABBIKOB M (MJIM) ONBITA 1eATEJIbHOCTH,
XapaKTepHU3yILHUX 3TANbI (POPMHPOBAHUS KOMIIETEHIIMHA B IIpoLecce OCBOCHMS
o0pa3oBaTeJIbHOM MPOTrPaAMMBbI

Onucanue IIKalbl OICHWBAHUS JOCTIDKCHUS KOMIIETCHIIMH 10 JUCITUILTAHE
npuUBEACHO B Tabuiie 6.
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Taobmuna 6

YpoBeHb
OCBOECHUS
KOMIICTCHIIUN

OTMeTKa N0 NATHOA/ILHOM CUCTEME
(mpomexxyTouHasi aTTecTalus)

Ormcanue

B8bICOKUIL

«OTIINYHO»

«3aYTCHO»

«3a4YTEHO
(OTIIMYHO)»

OO6yuatomuiicsi 0OHApYXWJI BCECTOPOHHEE,

CUCTEMATUYCCKOE U FHY6OK0€ 3HaHHC

y4eOHOr0 Marepuana, yMEEeT CBOOOJIHO

BBIIIOJIHATE  3aJlaHUA, MPECAYCMOTPCHHEBIC

IIPOrpaMMoH, YCBOMII OCHOBHYIO
JUTEpaTypy W 3HAKOM C JONOJHHUTEIBHOMN
JIUTEpaTypou,

nporpammoii. Kak npasuiio, oOyuarouiuiics

PEKOMEHTIOBAHHOM
MPOSIBIISIET TBOPYECKHE CHOCOOHOCTH B
IIOHMMAaHHH, HN3JI0KCHUU U HCIIOJIb30BaHUU
Marepuana

oazoevlil

«XOopouio»

«3aYTCHO»

«3a4YTEHO
(xopor10)»

OOyuaromuiicsi 0OHAPYKIJI TTOJTHOE 3HAHHE
y4eOHOTO MaTepuala, YCHEIIHO BBIITOJHSIET
NPEAYCMOTPEHHbBIE B MpOrpaMme 3aJaHus,
OCHOBHYIO JTUTEPATYPY,
PEKOMEHIOBAHHYIO B IIPOTpaMMe

YCBOMJI

nopozoeulii

(yIOBJIETBODPY
TEJILHO»

«3aYTCHO»

«3a4YTEHO
(ymoBIeTBO
PHUTEIIBHO)»

Obyuaromuiics 0OHapyXu
OCHOBHOTO yuyeOHOro marepuaia B o0beme,

3HaHUA

HEO0OXOIMMOM [UIsl JalibHeWlell yueObl u

npeAcTosime  paborsl 1o  mpodeccun,

CIpaBJseTcs c BBINIOJIHEHUEM
MPaKTUYECKUX 3a/laHui, MPETyCMOTPEHHBIX
NporpaMMoM,  3HAKOM C  OCHOBHOM
JIUTEpaTypou,

MpOrpaMMOM, JOMYCTUJ TMOTPEIIHOCTH B

PEKOMEHI0BAaHHOM

OTBETE Ha HK3aMEHE W TMpPHU BHITIOJHEHUH
SK3aMEHAIlMOHHBIX 3aJJaHuii, HO o0JjagaeT

Heo0x0 AUMBbIMHU 3HaHUSIMHU JIIs ux

YCTpaHCHHUA Iona PYKOBOJACTBOM

npernoaaBaTeiia

«HEYNI0B-
JIETBOPU-
TEIBHO»

«HE
3a4TCHO»

«HE 32a4TEHO
(HeymoBmeT-
BOPUTEIBHO )»

OOyuaromuiics o0OHapyKuia HpoOensl B
3HAHUAX OCHOBHOTO Y4eOHOTO Marepuana,
AOIMYCTUJI MPHUHOUIIMAJIBHBIC OIIMOKMU B
BBITIOJIHEHHU MpeaAYCMOTPCHHBIX

IIPOrpaMMOM MPAKTUYECKUX 3aJaHUM, HE

MOXKET  MPOJOJDKUTH  OOydeHHWe  WIn
IIPUCTYIIHUTH K npodeccuoHanbHON
JeSATeITbHOCTH 1o OKOHYaHUHU
00pazoBaTebHON OpraHu3aIuu oe3

JOIIOJITHHUTCIIbHBIX 3aHATHI
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4.2.2 Kputepuu OleHKH YCTHOTO OTBETA

IIpr orBere Ha BOIPOCHI BXOJHOIO, TEKYLIErO KOHTPOJSA U IMPOMEKYTOUYHOU
aTTecTaluy 00y4arouIuiics 1eMOHCTPUPYET:

3HAHUA: OCHOBHBIX 3aKOHOB BBICIIIEH MaTeMaTuku U pusuku, cucremol CU.

YMEHHUS: BBIIIOJHATH IIPOBOAUTH MATEMaTHUYECKUE pPacyeTbl, TI'PaMOTHO
BBIIIOJIHATh YEPTEXKU B cOOTBETCTBUM € AcicTByommmu ['OCT u CHUIL.

BJaJlecHHe HAaBBbIKAMHU: BbIOOpa ONTUMAJIBHOTO PEIICHUS TMPU PELUICHUU
VH)XCHEPHBIX 3a]1a4.

Kpurtepuu oueHku

OTJIMYHO 00yYaroIuics IEMOHCTPHUPYET:

- 0a30ByI0 OATOTOBKY MO AUCIHMIUIMHAM 00111€00pa30BaTEILHOTO
npoduis

- HCYEPNBIBAIONIE W TIOCIEI0BATENBHO, YETKO M JIOTHYHO M3JIaraet
MaTepHall, XOpOIIO OPUEHTUPYETCSI B MaTepHalie, He 3aTPyTHICTCS C
OTBETOM IIPH BHJIOM3MEHEHHH 3a/IaHUN;

- YMEHHUE YHATATh YSPTESKH U CXEMBbI, BBITIOJIHATh MaTeMaTHICCKUE
pacyeTsl, BBITIOJHATH YEPTSKH B COOTBETCTBUU C JICHCTBYIOIIHMH
I'OCT u CHull;

- YCIIENTHOE ¥ CHCTEMHOE BJIaJICHUE METOJIAaMH

X0po111o 00yJaronIuics JEMOHCTPUPYET:

- 3HaHUE MaTepuala, He JIOIYCKaeT CyIIeCTBEHHBIX HETOYHOCTEH;

- B IIEJIOM YCIEIIHOE, HO COJIEpKallie OTAEIbHbIE IPOOEIIbl, YMEHHE
YUTATh PACUETHBIE CXEMBbI, BHIIIOJIHATH YEPTEXKH B COOTBETCTBUU C
neiictByrouieil HopmatuBHOM nokymenTanueit (I'OCT, CHull.);

- B IIEJIOM YCIELIHOE, HO COJIeprKallee OTAeIbHbIEC IPOOEIbl U
COIPOBOXKAIOIIEECS OTIEIbHBIMU OIIMOKAaMU BJIaJIeHUE HABBIKAMU
BBIIIOJIHEHUS] MH)KEHEPHBIX PAacueTOB.

YAOBJICTBOPHTEIbHO 0OyyYaroluics 1eMOHCTPUPYET:

- 3HaHUA TOJIBKO OCHOBHOI'O MaTepHalla, HO He 3HaeT AeTalleH,
JOTYCKaeT HETOYHOCTH, JIOMYCKaeT HETOYHOCTU B (OPMYIUPOBKAX,
HapyLaeT JOTHYECKYIO [10CIIEA0BATENIbHOCTD B U3JI0KEHUH
IIPOrpaMMHOTO MaTepuaa;

- B LI€JIOM YCIIEUTHOE, HO HE CUCTEMHOE YMEHHUE COCTABIIATh PACUETHbBIE
CXEMbI, BBITIOJIHATH YEPTEKU B COOTBETCTBHUH C JICHCTBYIOLIEH
HopMatuBHOI nokymenrtanueit (I'OCT, CHull.);

- B LI€JIOM YCIIELTHOE, HO HE CUCTEMHOE BJIa/ICHUE HaBbIKAMU
BBIIIOJIHEHUS] MH)KEHEPHBIX PAacueTOB.

HEy/10BJIeTBOPHUTEJIbHO oOyyaromuics:

- HE 3HAaeT 3HAUMTEeJIbHON YaCcTU MPOTPaMMHOTO MaTepHaa, mioxo
OPUEHTHUPYETCS B TEOPUU MHKEHEPHBIX PACUETOB, A0OIMyCKAeT
CYIIIECTBCHHBIC OIITHNOKY;

- HE yMEeT YUTaTh PACUETHbIE CXEMbl, BBITIOJIHATh TEXHUUECKHE
n300pakeHusi B COOTBETCTBUU ¢ TpeboBaHusmMu crangapToB ECK/I,
JIOTTYCKaeT CYIIECTBEHHbIE OIIMOKHU, HEYBEPEHHO, C OOJIBIIUMU
3aTPyJHEHUSIMU BBINOIHIET CAaMOCTOATEIbHYIO Pab0Ty, O0IBIIUHCTBO
3aJlaHu#, NPEYyCMOTPEHHBIX MPOTPAMMON TUCIUILIUHBI, HE
BBITIOJIHEHO;

- oOyyaroniuiicst He BJIaJieeT HaBbIKaMU BBITIOJHEHHSI HHKEHEPHBIX
pacyeToB, IOMYCKAET CYIIECTBEHHBIC OTUOKH, C OOJIBITUMU
3aTPyJHEHUSIMU BBINOIHIET CAaMOCTOATEIbHYIO Pab0Ty, O0IBIIUHCTBO
MIPElyCMOTPEHHBIX IPOrpaMMON JUCIMILJIMHBI HE BHITIOJIHEHO
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4.2.3. Kputepum oOueHKH I0KJIaa

[Tpu mOATrOTOBKHM YCTHOTO JOKIaga 00yJaromuics JEMOHCTPUPYET:

3HAHUSA: OCHOBHBIX MOHITUN TUCIUIUIUHBI « COMPOTUBIICHUE MAaTEPUATIOBY;

YyMEHUA: CUCTEMATU3UPOBATb M CTPYKTYpPUPOBAThb MaTepuas; JAesaThb
00001I[eHMS U COMOCTaBJIEHUSI PA3/IMYHbIX TOYEK 3pEHHUSA N0 pacCMaTPHUBAEMOMY
BOIIPOCY, ZieJIaTh U apTYMEHTUPOBATb OCHOBHbIE BbIBO/bI

BJa/leHNe HABBIKAMM: aHalN3a pa3IMYHBIX HCTOYHUKOB HWH(OOpPMALUM 10
JTaHHOM TIpoOJieMaTHKe, CUCTEMATU3AIMU U CTPYKTYPUPOBaHUS MaTepualia JoKIaaa

KpuTtepun oieHKH YCTHOTIO IOKJIa1a

OTJINYHO 00yYaroIuics TEMOHCTPHUPYET:

- 3HaHWE MaTepuaia (MaTepral CHCTEMAaTU3UPOBaH M CTPYKTYPHPOBAH;
cenaHbl 0000IEHNS U COMIOCTABIICHUS PA3IMYHBIX TOUYEK 3pEHUS 110
paccMaTpuBaeMOMY BOIIPOCY, CIeNIaHbl U apTYMEHTHPOBAaHBI OCHOBHBIE
BBIBO/IBI, OTYETIIMBO BHIHA CAMOCTOSITEILHOCTh CY)KICHUH, OCHOBHBIC
MOHATHUS MPOOIEMBI U3JI0KEHBI TIOJIHO U TITy0O0KO)

- TPaMOTHOCTD M KYJIbTYpa U3JI0KCHHUS;

- JaeT MpaBWJIbHBIE OTBETHl HA BOIPOCHI AYAUTOPUHU IPH TpPE3CHTAIUU
JOKJIaJIa

X0po1Io 00y4aroIuics TEMOHCTPHUPYET:

- 3HaHWE MaTepuaia (MaTepral CHCTeMAaTU3UPOBaH U CTPYKTYPHUPOBAH;
cenaHbl 0000IEHNS U COMTOCTABIICHUS PA3IMYHBIX TOYEK 3PEHUS 110
paccMaTpuBaeMOMY BOIIPOCY, CAeNIaHbl M apTYMEHTHPOBAaHBI OCHOBHBIE
BBIBO/IBI)

- TaeT HETOYHBIC OTBETHI HA BOMIPOCHI ayJJUTOPHUH TP TPE3EHTALUN
JOKJIaIa

YI0BJE€TBOPHUTEJbHO oOyuarouuics AeMOHCTPUPYET:

- HEIMOJIHOE 3HaHWE MaTepuaya (B MaTepuale IpeJCTaBJI€Ha OJIHA TOYKa
3peHusi, OTCYTCTBYET CAMOCTOSITENILHOCTD CYXKICHHUI)

- HE OTBEYAEeT Ha BONPOCHI ayAUTOPHHU NpH npe3eHTanuu Jlokinaaa

HeY/I0BJIETBOPUTEIbHO | OOydaromuiics:
- HE BBIIOJIHII JOKJIA]I

4.2.4 Kputepuu OlleHKH BBINIOJHEHUS] TUIIOBOI0 pacyeTra

[Ipu BBIMOTHEHUU TUIIOBOT'O pacyeTa 00y4yaromuics 1eMOHCTPUPYET:
3HAHMSI: TEOPUU M OCHOBHBIX MPABWI MOCTPOEHUS SIIOP, PACUETHBIX CXEM, IPaBUII
odopmieHus rpaduueckux n3o00paxkeHuit B coorBeTcTBUU co ctanaapramu ECK/I.
YMEHHUSI: YWTAaTh pACUYETHBIE CXEMBbl, BBIMOJHATh TEXHUUECKUE HW300paKeHHUsI B
COOTBETCTBUHM ¢ TpeOoBaHUsAMU cTaHnapToB ECK/I, BHIMONHATH MPOYHOCTHBIE PacCUeThl
B cootBeTcTBUM ¢ TpeboBaHusiMu ['OCT u CHull.
BJIaJIcHHE HABBIKAMM: OIIBITOM BBIIOJHEHUS IPOYHOCTHBIX pAaCUETOB JJIEMEHTOB
KOHCTPYKLIMM U JeTalIel MaIlKH.
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EPIITEPIIII OODeHEKH BRHINMO.IHEHHA THNOBOIO pacd9eTa

DT IHYH O

OOV ARONUTHICA JeMOHCTPHPYET:

NpaENTBHO ERIIOIHEHHYIO H KKy paTHo odoprresryiomo L OCTy
rpadedeckyio paboTy Io CEOeMY EAPHANTY;

TIOJXHEH 00 eM SHAHMH Te0p eTHYe CEOro MaTepHATa 110
COOTBETCTEVEOUTHM P asIeTaM THCITHILTHEE] «C 0IpO THET eHEHe
MaATEPHATOE;

MpABHIBHEE 0TEETE Ha JOMOIHHNTATEHER BOIPOCE IpeloIaEaTals.

XOPOIID

00VHEANACE JeMOHCTPHPYeT:

MpaBITEHO BRIIOIHEHHYE) H KKy paTHo odoparenayiomo [ OCTy
pacueTHO-TpaderecEyio padoTy oo cEoeMy BAPHAHTY,

SHAHHA Te0PeTHYECKOTO MATEPHATA IT0 COOTEETCTEYEOMIAM pasgeTan
AECLFILTHHEE! +C OITp 0 TRIETeHe MATEPHATOEY,

E I[eT0M NP A BRIBHELS, HO C HeQ o IBIIMME 0 IIHOKAMH 0 TESTE Ha
ZOTIOTHATEIEHEE EOTIp O CEl P eTI0 AE3Te .

YAOEIETEO PHTEIRHD

0O0VHEANIHACE JeMOHCTPHPYeT:

NP AEHIBHO ERITIOMHEHHYE) M He COBCEM AKKYP aTHO 0(oprIeHEVED IT0
I'OCTy pacuerso-rpaderuecsyo paboTy 0 CEOSMY BEAPHAHTY;
HeoOX 0 JHMEE MIHIMYM SHAHIH Teop e THUeCKEoT0 MaTEepHATa [0
COOTBETCTEVEOUTHM P asIeTaM THCITHILTHEE] «C 0IpO THET eHEHe
MATEPHATOE;

OTESTE Ha JOMOHHT BHES BOTIP O CEI TP eTION AB3T &7TA ¢ OIIMOKAMH.

HeYIIEIETEOPHTE/IEHD

OOV A IIHECA:

HeNpaENIEHO BRIOTHIT H 0GopMET pacdeTHO-TpadHuecsyE patoTy,
FUTH EBITIOTHILT €€ He [0 CBOeMY BapHaHTY;

AeMOHCTPHPVET 0TCYICTEHE HeoOX OMFMOT0 MEHHMYMA 3HA HIA
TEOPSTHYECKOTO MATEPHATA [0 COOTESTCTEYEOIIEM PasTaIan
OFCIHEILTHEE! «COIp 0 THETE e M TEPHATOE!;

SaTPYAHASTCA JATH OTEETH HA JONOIHHTTEHEIE BEOTIPOCE

NP eno 2 EATEIA.

Paspadomuur: donenm, Bacwivauroe B.B. —

£

| MOANMHC )
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