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1. IlepeyeHp KOMIIETEHIMI ¢ YKa3aHHEM 3TanoB uxX GopMUpOBaHMS B
npouecce ocsoeHuss OIIOII
U3y4YeHHs] JUCUMIUIMHBI  «COnpOTHBIICHUE

B pesynbrare MaTEPUAIIOB)

oOyuaromuecs, B cootBercTBUU ¢ ®PI'OC BO no cnenunansHoctu 23.05.01. Hazemuble
TPAHCHOPTHO-TEXHOJIOTHYECKHE cpe/lCcTBA, YTBEPKIACHHOTO pUKa30M
MunuctepctBa oOpazoBanusi U Hayku PO or 11.08.2016 r. Ne 1022, dopmupyrot

CICOYIOINHNC KOMIICTCHIINH.

Tabnuma 1
@opMupoOBaHHE KOMMETEHIHI B MPoIecce M3YYeHUs! TUCHUTLTUHBI
«ConpoTHuBJIeHN e MATEPHATIOB)»
Komnerenus Nuaukatopsl Dramsl Bunnl 3anarui O1ieHOYHEIE
Kon HaumenoBanue JIOCTHKEHUS dbopmMupoBaHUs IS CpeACTBA s
KOMITETEHITUH | KOMIIETEHIIUU B | (popMHUpOBaHU OTICHKH YPOBHS
nporecce b c(hOpMHUPOBAHHOCTHU
OCBOCHUS KOMITCTEHITHH KOMITCTEHITHH
OITOIT
(cemectp)
1 2 3 4 5 6

OIIK- | Cnocoben HJI-110I1K-1 4 JICKIIHH, JOKJIa,

1 pewams 3a0auu | Buibupaem MpakTUYECKUe | coOecenoBaHme,
npu pacuemmole 3aHATHUA, TUIIOBOM pacuer
NPOEKMUpoOBaHU | cxemul nabopaTopHbIe
U 2JeMeHmos | INeMeHmMo8 3aHATHE,

KOHCMpPYKYuu KOHCMpPYKYuUll CaMOCTOSITENb
Ha OCHOBe | U NpoBoOUm Has paboTa
Memo0o8 UHOICeHepHble

conpomuenenus | pacuemsl  Ha

mMamepuanos | N(pOYHOCMb U

npumeHenuem JHceCmKoCmo.

UHGOPMAYUOHH

bIX MEXHON02Ull

I[IK-3 | Cnocoben HJI-3I1K-3 4 JIEKLIHH, JIOKIaf,
paspabamovieam | Bvinoausem MpaKTUYECKHE | coOeceI0BaHMe,
b mexHu4eckoe 3aHATHUSA, TUIIOBOM pacuer
KOHCMPYKMOPCK | onucanue nabopaTtopHbIe
0-MeXHU4eCcKyio | pacuemuuix 3aHATHE,

O0OKyMeHmayuio, | cxem CaMOCTOSITENb
mexHuueckue 9/1eMeHmMOo8 Hasi paboTta
yenosus, KOHCMpPYKYuUl

cmanoapmsl U | agmomoounell

mexHu4eckue U mpakmopog

onucanus u noobupaem

agmomodunel u | mexHuvecKue

Mpaxkmopos 07s | yciogus — 0ns

npou3eoocmea | nposedenus

HOBbIX UNU | UHIICEHEPHBIX

MoOepHu3upyem | pacuemog Ha




bIX 0bpazyos
asmomobunei u
mpakmopos, — a
mak — Jlce  ux
MEXHON02UYECKO
20

000py0osanus

m.n.

npo4YHocms U
AHcecmkKocnb u

IIPOEKTHOM, HMCIOJHUTENBCKONW NPAKTUKU W MPU MOJATOTOBKE K IMPOLIEAYPE 3aLIUTHI U

3aIllUTEe BBIMTYCKHOM KBaTU(UKAITMIOHHON PabOTHI.

Komnerenuun OIIK-1 u TIK-3 Takxke Qopmupyercs B XOA€ MNPOXOKICHUS

2. OnucaHue mokasaresjieid 1 KpUTEepHeB OLIEHUBAHUS KOMIIETEHIU M

Ha pa3/iMIHbIX 3Talmax ux (l)OpMHpOBaHl/Iﬂ, OIIMCaHHE HIKAJ OICHUBaAHUA

Hepequb OLCHOYHBIX MaTEPHUAJIO0B

Ta0mura 2

/1

HaunmenoBauue
OIIEHOYHOTO MaTeprayia

Kparkas xapakrepucruka
OLICHOYHOT'O MaTepuasia

[IpencraBienue OLIEHOYHOTO
cpeactea B OM

Co0OecenoBanue

CpencTBo KOHTPOJIS,
OpraHM30BaHHOE KaK
cnenuaibpHas Oecena
Mearoru4ecKoro paboTHUKA C
00yJaronuMcs Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOM
JTUCLIUIUIMHON U PACCUYUTAHHOM
Ha BBIICHEHHE 00beMa 3HAHUH,
o0OydJarorierocs 1mo
OTIPE/ICTICHHOMY pa3Jieiny,
TeMe, rmpoobieme.

ITepeuenb BOIIPOCOB ISt
YCTHOTO Ompoca

Hoxmnan

MPOJIYKT CAaMOCTOSTEIIbHON
paboThl 0OUaromerocs,
MIPEACTABIISIFONTUN cOO0M
MyOJIMYHOE BBICTYIUICHHE 110
MPEJICTaBICHUIO TTOTYYEHHBIX
pe3yabTaTOB PEIICHUS
OTIpe/IeNIeHHOM yueOHO-
MPAaKTHYECKOH, yueOHO-
HCCIEN0BATENLCKOH HIIH
HAay4YHOUN TEMBbI

Tembl ToKIIa10B

Tumnosoi pacuer

CPENCTBO NMPOBEPKU YMEHUHN
IIPUMEHSATD [IOYy4ECHHBIE
3HAHUSA Ul pEeLIeHUs 3a1a4
OIIPENEIICHHOTO THUIIA T10
paszeny Uiau HECKOJIbKUM
paszenam

KOMIIJIEKT 3aJaHUil 110
BapHuaHTaM

HporpaMMa OIICHUBAaHUA KOHTpOJIpreMOﬁ ANCIHHUIIJINHBI
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Tabmumna 3

K
KonTposmmpyembie o N
Ne A3 eI KOHTPOJIUPYEMOU HaumenoBanue
/i p KOMIIETEHIINH (MK OIIEHOYHOT'O CPE/CTBA
(TeMBbI TUCHUTLIINHBI)
€€ 4acTH)
1 2 3 4
1 | [Ipeamer
ComnpoTuBieHne
marepuajioB. OceBoe .
p OIIK-1, TIK-3 Hoxnan, cobecenoBaHue, TUIIOBOM pacueT
pacTsKeHHe-CKATHE.
2 | Mexannueckue OIIK-1, T1IK-3 Joknan, cobecenoBaHHE
HACIBITAHUSA
MaTepHaJIoB.
3 | 'eomeTrpuueckue OIlK-1, TIK-3 Hoxnan, cobecenoBaHue
XapaKTePUCTHKH
TIOCKUX CEUCHUI
4 | CaBur. OI1K-1, TIK-3 Joknan, cobecenoBaHKe
5 | Kpyuenue OpycheB OIlK-1, TIK-3 Hoxnan, cobecenoBaHue, TUTIOBOM pacueT
KpYTJIOTO
MTOTICPEYHOTO
CEYEHHUSI.
6 | I[Ipsmoii n3ruo. OIIK-1, I1K-3 Hoxnan, cobecenoBaHue, TUTIOBOM pacueT
Hanpsoxenus.
7 | Ilepememienust  1ipu OIIK-1, I1K-3 Joxkman, cobecemoBaHue
Hn3ruoe.
8 | CioxHoe OIIK-1, I1K-3 Joxkiman, cobecemoBaHue
COTIIPOTHUBIICHHUE.
9 | Kocoii u3ru6. OIIK-1, I1K-3 Hoxnan, cobecenoBaHue, TUIIOBOM pacueT
10 | BHeneHTpeHHOE OIIK-1, T1IK-3 Joxkman, cobecemoBaHKe
pacTsDKEHHEe-CKATHE
npsiMoro Opyca
11 | ITpoonbHBINA U3THO. OIIK-1, T1IK-3 Hoxnan, cobecenoBaHue, TUIIOBOM pacueT
12 JluHaMHu4ecKue OIIK-1, TIK-3 Joxkman, cobecemoBaHKe
Harpys3kKu

Onucanue nmokaszarejieid 1 KpUTEpHeB OLEHUBAHUSA KOMIIETEHIMI MO TUCHUILINHE
«ConpoTuBJIeHHEe MATEPUAJIOB) HA Pa3JIMYHBIX 3Tanax ux (popMUPOBAHUS,
OIMCaHHe IKAaJ OlleHUBAHUS

Tabnuua 4

Kon \

WHukatopel ‘

Ilokazarenu u KPUTCPUU OLICHUBAHUSA PC3YJILTATOB o6yquI/151 ‘
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KOMIIETEHI] JOCTUXKEHUS HIDKE MOPOTOBBIA | TPOJBUHYTHI BBICOKHIA
WU, STarbl KOMITIETEHIIUI IIOPOTOBOTO YpOBEHb 1 YpOBEHb YpOBEHb
OCBOEHUS YPOBHS (ynoBueTBop (xoporo) (oTHM4HO)

KOMIIETEHI] (HEeymoBIETBOPHU UTEJIBHO)

15078 TEJIbHO)

1 2 3 4 3) 6
OIIK-1, 4| H1/]-110IIK-1 oOyvaronuiicss | oOydaromuiic | o0y4arouic | oOyJaromuiics
cemMecTp Buibupaem HE 3HaeT b b JEMOHCTPUPYET

pacuemmvle 3HAUUTENbHON JEMOHCTPUPY | IEMOHCTPUPY | 3HAHUE TEOPUU
cxembl 4acTU TEOPUU M | €T 3HAHUS €T 3HaHue ¥ OCHOBHBIX
9/1eMeHmMo8 OCHOBHBIX TOJIBKO METOJI0B MIPaBIII U
KOHCMpYKYuul u | IPaBUJ pacueTa | OCHOBHBIX ONPEIEIICHUsl | METOJOB
npogooum 3JIEMEHTOB paBUII BHYTPEHHUX | OIpENEICHUS
UHOICeHepHble KOHCTPYKLUH Ha | IOCTPOEHUS | YCHIJIMH, CHUJIOBBIX
pacuembl Ha | IPOYHOCTH U SMIOP, HO HE | MPaBUII ¢dakTopoB,
NPOYHOCMb U | )KECTKOCTh, HE 3HAET MpaBWJI | IOCTPOEHUE | IOCTPOEHUS
HCeCmMKOCHb 3HAET MPAKTUKY | UX MPOBEPKH, | S0P )11 0)3)
oTpe/eNieHus JIOTTYCKaeT BHYTPEHHHUX | BHYTPEHHUX
BHYTPEHHUX HETOYHOCTH B | CHIIOBBIX yCUITUH,
YCWINN U dbopMynupoB | (akTOpoB, HE | HANPSHKEHUH U
MOCTPOECHHUS Kax, JOTTYCKaeT nepeMeleHuH,
SMIOP CUJIOBBIX | HapylIaeT HETOYHOCTEH | MCYEpIbIBAIOIIE
(bakTopoB, JIOTUYECKYIO0 | IIPU pacyeT u
JIOTTYCKaeT nocliefioBaTe | Ha MOCJIEIOBATEIbH
CYLIECTBEHHbIE | JIHBHOCTH B IPOYHOCTh U | O, YETKO U
OLINOKHU U3JI0KEHUU KECTKOCTb JIOTUYHO
IPOrPaMMHO | SJIEMEHTOB u3Jaraer
ro Marepuaia | KOHCTpYKIHUNA | MaTepuan,
XOpOILIO
OpUEHTUPYETCS
B METOJIax
pacueTa Ha
MIPOYHOCTD,
JKECTKOCTb U
YCTOWYUBOCTh

[1K-3, 4 | UJ]-311K-3 oOyyJaromuics oOydJaronuiic | oOydarmuiic | o0yJaronuncs

cemMecTp Buvinonnsem HE 3HaeT s s JEMOHCTPUPYET

mexHu4eckoe 3HAUUTEIbHON JEMOHCTPUPY | IEMOHCTPUPY | 3HAHUE TEOPUU
onucanue YacTU TEOPUU M | €T 3HAHUA €T 3HaHue Y OCHOBHBIX
pacuemuuix OCHOBHBIX TOJIKO METOJIOB MpaBUI U

cxem 27emMenmos | IpaBUJl pacueTa | OCHOBHBIX OTIpEICNICHUsl | METOOB
KOHCMpPYKYutl JJIEMEHTOB paBUII BHYTPEHHUX | OIpEIeICHUS
asmomoduneld u | KOHCTPYKIIUIA Ha | IOCTPOCHUSL | YCUJIHA, CUJIOBBIX
Mpaxkmopos  u | IPOYHOCTh U SMIOP, HO HE | MPaBUII bakTopoB,
noobupaem KECTKOCTh, HE 3HAET IPaBWJI | IOCTPOEHUE | TIOCTPOCHUS
mexHu4eckue 3HAeT MPAKTHKY | UX MPOBEPKH, | JIIOP AMIOP

yenoeus 0714 | oTpeaeneHus JOTTYCKaeT BHYTPEHHUX | BHYTPEHHUX
npogeoeHus BHYTPEHHHX HETOYHOCTHU B | CHUJIOBBIX YCUIIHH,
UHOICEHEPHBIX yCUITUH U dbopmynupoB | (HakTOpoB, HE | HAMPSHKEHUH U
pacuemos  Ha | TOCTPOCHUS Kax, JIOITYCKaeT NepeMEILEHUH,
NpOYHOCMb U | OIIOP CHIIOBBIX | HApyIIAeT HETOYHOCTEH | MCYEPIIBIBAIOLIE
arcecmkocms U | (HaKTOPOB, JIOTHYECKYIO0 | IIPU pacyer u

m.n. JIOTTYCKAaeT NIOCJIEZIOBATE | Ha II0CJIEJOBATEIbH




CYILLIECTBEHHBIE | JIBHOCTH B MPOYHOCTh U | O, YETKO U
OIINOKH W3JI0)KEHUHU JKECTKOCTD JIOTUYHO
MPOTPAMMHO | SJIEMEHTOB M3J1araet

ro MaTepualia | KOHCTPYKUMUA | MaTepua,
XOpOo1lIO
OPUEHTUPYETCSA
B METOJAX
pacdera Ha
MPOYHOCTB,
JKECTKOCTb U
YCTOMYUBOCTh

3. TunoBbie KOHTPOJIbHBbIE 32JaHNS WIN HHbIe MATEPUAJIbI, HE00X0AUMbIe 1151
OlleHKHU 3HAHM i, yMEeHUi1, HABBIKOB M (WJIN) ONBITA JeSITeIbHOCTH,
XapaKTepu3yHIIHX 3Tanbl GopMUPOBaHHNS KOMIIETEHIMH B mMpolecce 0CBOEHUS
o0pa3oBaTeIbHOM NMPOTrPaAMMBbI

3.1. BxogHoil KOHTPOJb BXOJHON KOHTpOJIb NpEeAHA3HAYEH /I NPOBEPKHU
YCBOCHHSI O0YYAIOIIMMUCS 0a30BbIX UCLUUILIMH U €ro TOTOBHOCTh K M3YYEHHUIO Kypca
«ComnpoTUBICHUE MaTEpPUAIOB», YTO JaeT BO3MOXHOCTh TIPABWJIBHO BBIOUPATH
METOJIUKY M3JI0KEHUS] y4eOHOro MaTrepuarna.

IlepeueHb BONPOCOB BXOIHOI'0 KOHTPOJIA

1. HarypanbHble, pallnoHaJIbHbIE, UPPALIMOHATBHBIE YUCIIA.
2. OrmpezenieHne MPoIEHTa MOTPEITHOCTH MPU pacyeTax.
3. Pemienue kBaagpaTHOTO U KyOMYECKOTO YpaBHEHUHU.
4. PemieHue CUCTEM JIBYX YPaBHEHMUI MEPBOM CTENEHU C MPUMEHEHUEM
OIIPEICIIUTETICH.
5. OOmwme cBeleHNusI O HEPaBEHCTBAX, CBOMCTBA HEPABEHCTB.
[Tnomanu u HEHTPHI THKECTEH dJIEMEHTApHBIX (HUTYD.
[TepeBon rpagycHON Mephl B paAuaHHYI0 U 0OpaTHO.
Tpuronomerpuueckre QyHKIIMHA U CBSI3b MEK/y HUMHU.
. [IpousBoaHbBIC TPOCTEUITUX PYHKITUH.
10 HNuTerpansl npocTedmux GyHKIHH.
11.OcHoBHbIe enuHUIBI cucTeMbI «CH».
12.YpaBHEHUS CTATUKH.
13.Bunst onop u peakuuu onop. OnpeeneHne OnOPHbIX PEaKIIHiA.
14.B 4yem oTauyue cTaiu OT YyryHa
15.11enps TepMuyeckoit 00pabOTKH CTAIM U YYyTYyHA.
16.0OcHOBHBIE MapKH YTIIEPOAUCTHIX CTalIel U 00JACTh MX MPUMEHEHUS.
17.0OcHOBHBIE MapKH JIETUPOBAHHBIX CTaJiel U 00JIACTh MX TPUMEHEHUS?
18.0OcHOBHBIE MapKH YYTYHOB M MX MEXaHWYECKHUE CBOMCTBA.
19.B kakux neransx palMoOHATBHO MPUMEHSThH CTAIb U YYTyH?
20.TIoHsTHE TTPOU3BOTHON HAXO0XKICHUE DKCTPEMYMOB (DyHKITHIHA ?
21.0Omnpenenennpie uaTErpaisl. [loHsTHe mepBooOpa3Hoil. MeTos
WHTETPUPOBAHUSI.
22. lubdepeHnnanpHbie ypaBHEHUS.

© o~



3.2. CobecenoBanue
CobecenoBanue MpeCTaBIsSET COOOW CPECTBO KOHTPOJISl, OPraHM30BaHHOE KaK
crienuanbHas Oecefa TmpenojaBarelss ¢ OOydYaroUIMMCST Ha TEMbl, CBSI3aHHBIE C
M3yyaeMol JUCHMIUIMHOW, U pACCUYUTAHHOE Ha BBISICHEHHE O0beMa 3HaHUU
o0ydJaroierocs 1o onpeieICHHOMY pa3Jielly, TeMe Wi podieme.

Ilepeuenb TeM 1151 coOece10OBAHMS

1. OcHoBHBIE NOHATUA U onipeesieHus B « CONPOTHUBIIEHUE MATEPUATIOBY.

OCHOBHBIE TUTIOTE3bI U TOMYUIEHUS B COPOTUBIIEHUN MaTEPHAJIOB.

[ToHsITHE BHENTHUH U BHYTPEHHUX CHIL.

B uem cymHocTh MeTOAa ceueHu. BHyTpeHHNE yCHIus.

Kako#i Bua nedopmanuy Ha3bIBaeTCs EHTPATBLHBIM (OCEBBIM) PaCTsHKEHHEM-

cxatreM (rpumep). BHyTpeHHUE yCHITHS TPU PACTSHKCHUH-COKATHH.

5. HampsokeHus B HOpMJIBHBIX CEUCHUSX TTPH PACTHKEHUN-CYKATHH.

Hedbopmanuu npu pacTskeHUH-CKaTuU. CBSA3b OTHOCUTENIBHBIX MPOI0IBHOM

U mnornepedyHoi aedopmanuii, kodpduiuent Ilyaccona, ero 3HaueHusl.

7. 3akoH ['yka npu pacTsskeHUU-cKaTUU. UTO Ha3bIBACTCS )KECTKOCTHIO
MOTIEPEYHOT0 CEUEHHUS MPU PACTIKEHUH-COKATUU.

8. YcnoBue NpoyHOCTH NMPHU PACTIHKEHUU-CIKATUU.

JuarpaMma pacTsiKeHUs] MaJIOyTIEPOJUCTON cTamu. MexaHnyeckue

XapaKTepUCTUKN MaTepUaoB.

10. Yto Ha3bIBaeTCs MPEAEIOM MPOMOPIIMOHATBHOCTH, MPEACIOM TEKY4YEeCTH,
pees oM MPOYHOCTH.

11. Yto Ha3bIBaeTCsl CTATUYECKUM MOMEHTOM CEUEHHS OTHOCUTEIBHO Oocu. UTO
HA3bIBAETCS OCEBBIM, TMOJSPHBIM M IIEHTPOOESKHHIM MOMEHTAMU WHEPIUU
CEUCHHSI.

12. CgoiicTBa MOJISPHOTO U IIEHTPOOCSKHOTO MOMEHTOB HHEPIIUH

13. OceBble U IIEHTPOOESKHBIE MOMEHTHI MHEPIIUU TP MapajuIeIbHOM MEePEHOCE
OCEH.

14. Yto Ha3wpiBaeTcs KpydyeHueM (mpumep). BHyTpeHHHMe ycuiauga UX
OTIpeJIeJICHHE, MPABUIIO 3HAKOB.

15. KacarenbHble HaNpsHKEHUSI B CEUYCHUSAX Basla MPU KPYyUYCHUU.

16. Dmropa KacaTeabHBIX HAPSHKCHUH MPU KPYICHHH.

17. YcnoBue MpoYHOCTH MpU KpydeHUU. UTO HA3bIBAETCS MOJIAPHBIM MOMEHTOM
COIPOTHBIICHHUS.

18. Jlepopmaniuu Bana mpu KpydeHHH. Y CIIOBUE KECTKOCTH.

19. Yto Ha3piBaeTCsi M3rHMOOM, YUCTHIM U TMOTNEPEYHBIM M3rHOOM. BHyTpeHHMe
YCWJIMS TIpU U3ruoe.

20. lnddepenmanbabie 3aBUCUMOCTH MPU U3THOE MEXy (, Q u M.

21. ITynkTel KOHTpOIIS 31m0p Q 1 M.

22. HopManbHbIe HAMPSHKEHUS IPU YHCTOM H3THOE.

23. I3MeHeHwne G 110 BBICOTE MOIEPEYHOTO CeUCHHS (3Mopa o ).

24. YcnoBue TPOYHOCTH TPU HW3THOE TIO HOPMAIBHBIM HaMpshKeHUsSM. YTo
HA3bIBACTCS OCEBHIM MOMEHTOM COTIPOTHBIICHUS MPU U3THOE.

25. XKecTtkocTs O6anku nmpu u3ruoe.

B ow

o

©



26. KacarenpHble HaNpsKEHUsI B CEYEHUAX OalKku MpU U3ruoe.

27. YcnoBre NPOYHOCTH PU U3THOE MO KAaCaTEIbHBIM HAMPSKEHUSM.

28. Ilepememiennuss Oanku mnpu u3rudbe. UTo Ha3piBaeTcsl ynpyrou JHHHEH,
nporudoM U yriioM noopota. CBsi3b yriia HoBOpoTa ¢ Mporudoom

29. ITpubnmxenHoe nudPepeHunanbHOe ypaBHEHUE YIPYTroi JIMHUU OaKu.

30. [lonsTue kocoro uzrnda. BuyTpeHHue ycunusi B cedeHusix 0ajaku Ipu KOCOM
u3ruoe.

3.2. /loxkanan

BelnonHenue noKiIaga  IOJHOM  MEpe  PacKphIBae€T  TBOPYECKUM  ITOAXOL
00Yy4YaroLMXCsl K CAMOCTOSITENIHOM MPOpabOTKE HOBOIO MaTepHaja, MO3BOJISET OLIEHUTh
CTENEHb TOTOBHOCTU OOYYAIOIIMXCSI K CAMOCTOSITEIbHOMY BBIOOPY aKTyalbHBIX MPOOIeM
JUCUMIUTMHBL. JIaHHBIA BHUJ TBOpYECKOW pabOThl MO3BOJSET OOYYarOIIMMCS OBJIAJIETh
HaBBIKAMHM CHUCTEMAaTHU3allMd Marepuasa, pa3BUBACT YMEHUE KOHKPETU3UPOBATH U
000011aTh MpoOIeMbl OLEHKH MPOYHOCTH JIeTalleil MalllMH U 3JIEMEHTOB CTPOUTENbHBIX
KOHCTPYKIIUH.

Pexomenyemasi TeMaTuka JIOKJIaJ0B 110 AUCHUIUIMHE MPUBEICHA B TAOIHUIE 5.

Tabmmra 5
Tembl /loxnanoB, pekoMeHayeMble K HAMMCAHUIO NPU U3YYEHUH TUCIUTIIHHBI
«COl’[pOTI/IBJIeHI/Ie MaTepHATIOB)

/m Temsl [{lokiamos

Kpyuenue 6pycbeB HEKpYIJIOro MONEPEeYHOro CEUCHUS

OmnpeneneHre ynpyrux XapakTepuCTHK MaTepuaa Mpu pacTsHKeHUH

DKCHEPUMEHTAIHHO OTNPEACIICHNE MOIYJIS CABUTA

SKCHepI/IMeHTaIII)HaH IMPOBEPKA pacy€Ta CTATUYCCKU HCONIPCACIIMMBIX CUCTEM METOAOM CHUJI

I
1
1
2 DKCIepUMEHTAILHOE OIpeIeIICHHE MOyl TPOJOJIBHOM YIPYrocTH
3
4
5

Omnpenenenure TIaBHBIX HANPSHKEHUH B TOHKOCTEHHOM TpyOe P OTHOBPEMEHHOM JICHCTBUHT
u3ruba v KpyueHus

HpO‘IHOCTB MaTCpralioB U KOHCTPYKI_II/II‘/'I IIpU CJIIO)KHOM HAITPSIZKEHHOM COCTOSHHUHU

Fopﬂqne TPCIIMHBI B CBAPHBIX COCANMHCHUAX

I/ICCJ'IGI[OBaHI/IC IMPOYHOCTHBIX CBOMCTB IOJIMMEPHBIX MaTCpUaioB

[IpooapHO — MoNepevHbIN U3ruo

10 | Onpenenenrie nedopmanuii mpu U3rude MO YHUBEPCATHHBIM YPaBHEHUSIM

11 | Onpenenenue K03 UIMEHTA 3amaca MIPOYHOCTH MPU MEPEMEHHBIX HAPIKEHUSX;
MIPOEKTHPOBAHNE U PACUEThl HA HAJICKHOCTh MPOCTEHUIIINX CUCTEM

12 | Xpymnkoe u BsI3KOE pa3pylieHHEe MaTepHaliOB

3.3. Tunosoi pacuer

TemaTtrka THIIOBOTO pacyeTa YCTaHABIMBACTCS B COOTBETCTBHHM C pabodeit
NpOrpaMMON TUCHUIIIINHBI:
1. Pacuer Bana;

2. Pacuer 0ajiku Ha MPOYHOCTb;

3. IIpononbHbIi U3ruo.

Tunossie pacueTsl BoITONHAOTCS 110 300 BapuaHTam.
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https://knowledge.allbest.ru/manufacture/3c0a65635b3bd78a5d43b89521206d36_0.html
https://knowledge.allbest.ru/manufacture/3c0a65625b3bd79b4d53b88421216c37_0.html

IIpuMep THIIOBOIO pacyera.

J1s cTanbHOrO Bajla KPYIJaOro IONEPEYHOrO0 CEYEHHsS, JKECTKO 3alleMJIEHHOTO
OJIHUM KOHIIOM, OIPEAEINUTh HEU3BECTHBIM KPYTAILIUNA MOMEHT X, IIPU KOTOPOM yIOJI
[I0BOPOTa IIPaBOr0 KOHLEBOI'O CEYEHHMsA Bajlla paBeH Hymo. IlocTtpouts smropy
KpYTSAUIMX MOMEHTOB, MOAOOpaTh JUAMETp Baja M IOCTPOUTH OJIIOPY YIJIOB

sakpyunBarms. G = 8%10* MIla

gaHO:
. JnuHa yyactka, M MowmenT, kHem
Ne cxeMbI a b c M M M Tadm, MIla
6 1,6 15 1,6 1,6 2,5 3,6 60
m m; ms X
__H__{__,_.__(_._._A&__ ______ (_ ]_
L N N N
a b c a

Pemenue
1.BrriuepurBaeM pacueTHYIO cXeMa Baja U ONpeessieM HEU3BECTHBI MOMEHT

(puc.).

M3 =36 KHM  » =1 25 Hm

i

O Y
— <
[ x

a=1,6 b=1,5m c=16m | a=1l6wm

0,75

[T .

1,75 1,25

2,2

e G

3.1

O6o3HaunM TmpaBoe KOHIEBoe ceueHue Bana B. Ilo ycrmoBuio 3agauu  yroi
MoBOpoOTa cBOOOHOTO KoHIIa (ceueHne B) pasen 0. T.e. @;= 0

10




Bocnons3oBaBmuch IMPUHIUIIOM HE3aBUCUMOCTH JICUCTBUS CWJl, OIIpCACIIMM YroJj
IMOBOpOTa CCUCHUSA B oT kaxxgoro MOMEHTAa B OTJICJIBHOCTH U pe3yibTaTt CJI0XKUM, T.C.

Ps = Pp (mz) + @y (ml) + Qg (m3) + @y (mk) =0

Mk
N3BecTHO, 4TO @0 = ——, TOTHIA
GJ,
_ma m(a+b) my(a+b+c) N X(2a+b+c)

¢= 0,
GJ, GJ, GJ, GJ,
é[mz-a+m1(a+b)—m3(a+b+c)+X(2a+b+c)]=0
p
%io, Torga 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 3Mopbl KPYTIIIUX MOMEHTOB.
Onpenenum KpyTAIIMHA MOMEHT Ha Ka)JOM CHJIOBOM Yy4YacTKe, MPUMEHUB METO]I
CCUCHUM.
KpyTsiuii MOMEHT B CEYEHHH BaJia paBeH aire0pandeckoi CyMMe BHEIITHUX
CKPYYMBAIOIIMX MOMEHTOB, JICIKAIIUX 10 OJIHY CTOPOHY OT CEUCHUS.

My =-X=-1,26 kHem

Mg = -X +mz =-1,23 +3,6= 2,35 kHem

Mo =-X+mz -my = -1, 25 +3,6-2,5= 0,74xHm
Mg =-X-mg +my+m; = -1,25-3,4+ 25+ 1,6=-1,75 kHem

[To mostyyeHHBIM 3HAaYEHUSIM OCTPOUM 31I0py M.

3. Onpenenenue nuameTpa Bajia.

JluameTp Bajsia onpeAeIsieTcss U3 yCJIOBHs TPOYHOCTH. OMacHBIM CEYCHUEM BaJia
SIBIISICTCSI CEUCHHE, T KPYTAIUH MOMEHT MMeeT HauOobInee (1o abCcomoTHON
BelIMUMHE) 3HaUeHue. 3HaueHue M, 6epem ¢ amopbl. M max = 2,34 kH*M.

7. =—K<7

max adm
w

p

rne W, =0,2 d?

- YCJIIOBHC IIPOYHOCTH,

Kk max

O,2d3 = Tagm

11



o 2,35-10°
=3

= s = 0,058 =58 um
10,27 4, /0,2-60-10

Otkyna d=

[lony4yeHHbIN pe3ynbTaT OKpyTrisieM B 00JblIyto cTopoHy cornacHo I'OCT.

OxkoHuatenbHO quaMeTp Basia umeeM d = 60 mm.

4. ITocTpoeHune 3MI0psI YIJIOB 3aKPYYUBAHUS.
Kectkocts ceuenns Bana W, = 8+10* Mna ; J,=0,1d*
GJ, =8-10"-10"-(6-10?)" =9,1-10° Hem’
VTiibl 3aKpyYMBaHHs OT/CIBHBIX YIACTKOB BaJia OMPEICISIFOTCS 0 OTHOIICHUIO K
HETIO/IBIDKHOMY CEUYEHHIO (B HAILIEM CITydae )eCTKast 3a/IeNKa) ¢,

M,-a_ 18:10°-16

71776, o210° ~ oH10T pax

Poo=Pos+ M(;jl;b =-31-107 + % —-1,9-10pan
Pos=Por+ MGKEF;C =-19-107 + % =2,2-107 pax
Pos=Post '\/('53 8 22.107 -—1’2;'21330;1’6 _

p
[To moxy4eHHbIM 3HAYEHUSIM CTPOUM SITIOPY YIJIOB 3aKPyUHUBAHMS.

5. Omnpenenenre HauOOJBIIEr0 OTHOCUTEIBLHOTO YIJla 3aKpy4YnBaHus (Ha OJUH

. M 2,34-10°
HOTOHHBIM METp IJIMHBI Bajia) O = —mex — 2 =2,6-107 pan /M
™" GJ,  9,2.10"

3.4. PyGe:xxHbIil KOHTPOJIb
Ilens mpoBemeHuss pPyOEKHOTO KOHTPOJS OIECHUTH CTENEHb BOCIPUATHS
y4eOHOro MaTepuaja U MPOBOJAUTCS ISl OIICHKH PE3yJIbTAaTOB N3YUYEHUS Pa3eIOB/TEM

JVACUUILIVHBI.
Bonpocel pybexHoro kouTpoJsis Ne 1

Bonpocwi, paccmampusaemvie na ayoumopHuvix 3aHAMUSX.
1. Kakue ocHOBHBIE MpOOIEMBI N3y4aroTcsi HayKoi « CONMpPOTUBIIEHHE MAaTEPUATIOB.
OcCHOBHbIE TUTIOTE3bI U JOMYIIEHHS B COMPOTUBJICHUN MAaTEpUAIIOB.
2. Ilo xakum TpU3HAKAM | KaK KJIacCU(PUIMPYIOTCS Harpy3Ku. B yem cynHocTh MeTo1a
ceueHnil. BHyTpeHHue ycuiusl.
3. Kakoi#t Bua nedopmarium Ha3bIBAETCS IEHTPATBHBIM ( OCEBBIM ) PACTSHKCHHEM-
cxatueM (mpumep). BHyTpeHHUEe yCUmus MpU pacTKEHUN-CKATUU.
4. HanpsixkeHrs B HOPMAJIBHBIX CEUEHUAX MPU PACTIKCHUU-CoKATUU.

12



5. Hedopmanuu npu pacTsokeHUU-CxaTUU. CBA3b OTHOCUTENBHBIX MPOJAOJIBHON U
nonepeyHoit nedopmanuit, koapduuuent [lyaccona, ero 3HaueHusl.
6. 3akoH ['yka npu pacTsKeHUU-CKAaTUU. UTO HA3BIBACTCS HKECTKOCTHIO MOMEPEYHOTO
CEUEHUS MPHU PACTIKEHUHU-CHKATHH.
7. YcnoBue IPOYHOCTH IPU PACTKEHUU-CIKATUU.
8. Jluarpamma pacTsKeHUs MAJIOYTJIEpOAUCTON cTanu. MexaHudecKkue XapakKTepUCTUKU
MaTepHualoB.
9. [laTh onpejenenue npejena nponopuuoHalIbHOCTH, IIpejiesia TeKy4ecTd, peaena
MIPOYHOCTH.
10. Kakue oOpa3iibl UCTIONB3YIOTCS JJIsl MEXaHUYECKUX UCTIBITAHUIM Ha pacTsKEHUE-
cKatue.
Bonpocwi onsa camocmoamenvnozo usyuenus.

1. [loka3aTh nUarpaMMmy pacTsKEHHUS MIACTUYHBIX MAaTEPUAIOB, HE UMEIOIIUX

TUTOIIAJIKN TEKYYECTH U XPYIKUX MaTEPUATIOB.
2. JlaTh ompezielieHne YCIOBHOIO Mpejesa TeKYyYeCTH.
3. IlonsiTHE HOMyCKAEMbIX HATIPSIKEHUM.
4. OnpeneneHue AOMYCKaeMbIX HAMPSDKEHUHN JIJIS TNIACTUYHBIX U XPYIKUX MaTEPUAJIOB.
5.JlaTh onpeseneHue TJIaBHBIX IJIOINIAI0K, TJIABHBIX HAIIPSKEHHM, TIJI0IIAI0K YUCTOTO
CBUTA.
6. Buabl Hanpsi>KEHHBIX COCTOSIHUN (OMIPEETICHUE).
7. JIuneliHOe HaNPsIKEHHOE cocTosiHUE (J1.H.C.). HampskeHus: Ha HaKJIOHHBIX
TUIONIA/IKaX MPH JI.H.C.
8. 3aKOH MapHOCTHU KAcaTEJIbHBIX HANPSKEHUI.
9. Ilnnockoe HanpsKEeHHOE COCTOAHUE (M.H.C.). HanpskeHus: Ha HAaKJIOHHBIX IJIOMIAIKAX
pH I.H.C.
10. Kako#i Bua negopmariuu Ha3bIBa€TCSl YUCTHIM CIABUTOM (TIPUMED).
11. Hanpsbkenust B IONepeYHbIX CEUEHUSIX Opyca MPH YUCTOM CIBUTE.
12. HanpsikeHusl Ha HAKJIIOHHBIX IUIOLIAKaX MPU YUCTOM caBure. [ naBHbIe
HaIPSKEHUS.
13. ledpopmanuu ripu urctom casure. 3akoH ['yka npu casure. Uto Ha3bIBaeTcs
KECTKOCTBIO MPU CIBUTE.
14. YcnoBue Npo4HOCTH MPHU CIIBUTE.

Bonpochl pyoe:xHOro KOHTpOoJIsi Ne2
Bonpocwi, paccmampusaemvie na ayoumopHuIx 3aHAMUSX.
1. Yro Ha3bIBaeTCs CTATUUECKUM MOMEHTOM CEYEHHUSI OTHOCUTENBHO OCH. UTO
HA3bIBACTCS OCEBBIM, TOJSIPHBIM U IEHTPOOEIKHBIM MOMEHTAMH HHEPIIUU CEYCHHUS.
Kak onpeaenuTs nojioxeHre EeHTPa THKECTH CEUEHUS.
OCHOBHOE CBOMCTBO MOJIIPHOI'O MOMEHTA UHEPLUU.
OcHOBHOE CBOMCTBO IIEHTPOOEKHOTO MOMEHTA UHEPIUU.
Kakue ocu Ha3bIBalOTCS TJIaBHBIMU, TJIABHBIMU LIEHTPATbHBIMH.
Ornpenenenue 0CeBbIX U IIEHTPOOEKHOIO MOMEHTOB MHEPIIUHU MPU MApaLIeIbHOM
MIEPEHOCE OCEMN.
7. Kaxkoli Bua negopmaliiuu Ha3bIBaeTCsl KpydyeHueM. BHyTpeHHue ycuius npu
KPYYEHUHU.
8. KacarenbHble HAPSHKEHUS B MPOU3BOJILHON TOYKE MOTIEPEYHOTO CEYCHHUS Baa.
13
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9. Dmropa KacarenbHbIX HaNpsKeHUH. MakcuManbHble HAPSDKEHUSI IPU KPYUYESHHH.
10. lepopmanuu ripu KpyyeHuwu.
11. Pacuet Ha NPOYHOCTH U KECTKOCTh MPU KPYUCHUHU.

Bonpocsl pyOe:xHOro KOHTposst Ne3

Bonpocwi, paccmampusaemvlie Ha ayoumopHbIxX 3aHAMUSX.

1. Yo Ha3bIBaeTCS M3TUOOM, YTO HA3bIBACTCS YUCTHIM U TOMEPEUYHBIM U3THOOM.

2. Kak Ha3bIBalOTCS CTEp’KHU, padoTaroie Ha U3ruo.

3. Busbl onopHBIX 3aKpeTICHUN.

4. Kakue peakiiuy BO3HUKAIOT B KECTKOW 3a/ieIKe, IIAPHUPHO HETIOABIKHON U

IIAPHUPHO TMOABMKHOMN OTOpax.
. CKOJIbKO YpaBHEHHH CTATUKH MOKHO COCTaBUTH JIJISl ONIPEICTICHIS OMTOPHBIX
peaKIuu.

. MeToauka ornpeneneHus OMOPHBIX peaKIUii B KOHCOJIBHBIX OallKax.

. MeToauka ornpeeneHus OMOPHBIX PeaKIHii B 0aiKax Ha JIBYX OIMoOpax.

. Kaptuna nedopmarnuu 0anku npu 4ucTom usruoe.

. UTo Ha3bIBAaETCS HEUTPAIBHBIM CIIOEM M HEHTpaIbHOW OChIO OaKu.

10. HopmanbHble HaPS>KEHUS IPU YUCTOM U3THOE.

11. VYcnoBue mNpPOYHOCTH TMpU U3ruOEe MO HOPMAJIbHBIM HAmpsDKeHHs M. YTo
Ha3bIBAETCSI OCEBBIM MOMEHTOM COMPOTUBIICHHUS MIPU U3THOE.

12.  XKecTtkocTb Oanku npu u3ruode.

13.HyneBas nunus, onpeneneHue, ee moj0KeHUe U CBONCTBA ITPU KOCOM M3THOE.

14.MakcuMalibHbIe HampsDKeHHUsT Mpu KocoM u3rube. OnacHble TOYKH MONEPEYHOTO
CCUCHHSI.

15.YcnoBue npovYHOCTH IPU KOCOM U3THOE.

16.KapTtuna aedopmariuu 0aaku MpH MOMEPEUYHOM HU3THOE.

17.Jlateb omnpexaeneHue BHELEHTPEHHOro pacTskeHusi-ckatus (BPC) (mokaszate Ha
npumepe). YTo Takoe HEeHTp 1aBICHHUS.

18.BuyTpennue ycuinus u ux onpenenenue npu BPC.

19.HopMmanbHble HanpspbKeHUs B ceueHusax opyca nmpu BPC.

20.Hynesas nunaus npu BPC, ee ypaBHeHHE U MOT0KEHUE.

21.CgoiictBa HyneBoi uann npu BPC.

22.Makcumanbhble HanpsbkeHus ipu BPC. OnacHbie TOUKM CceueHUsI.

23.Ycnosue mpounoctu npu BPC.

24.TloHsiTHE TIPOJOIBHOTO M3TU0A U KPUTHIECKOUN CHITBI

25.Dopmyna Ditnepa Il ONPEACIICHUS KPUTUUECKON CHITBI

26.Brnusiane crmoco00B 3aKpeTuIeHHs] KOHIIOB CTEPKHS HA BEJTUYUHY KPUTHIECKON
CHJIBI.

27 Kputnyeckue HanpsHKEHUS 70 Mpeiesa MPOToPIMOHATIBHOCTH.

28.I'nbxoCTh cTEpKHS, IpeieTbHas THOKOCTb.

29.YcioBue mpuMEeHUMOCTH (HOpMYITBI Ditepa.

30.TTonsiTHE CTATUYECKUX W TUHAMUYECKUX HATPY30K.

14
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31..IlonsiTne auHamuueckoro ko3@ouuuenra. CBs3b TUHAMUYECKUX M CTATHYECKHX
BEJIMYMH.
32. Iunamuyeckuid KO3()PUIIMEHT NpU JBUKEHUU C YCKOPEHUEM.

Bonpocul ons camocmosamenvruozo uzyuenus.
1. YcnoBue npo4yHOCTH IpH U3THOE MO KACaTEIbHBIM HAIIPSKEHUSM.
. KacarenbHble HanpskeHUs B C€UEHUAX OalIKU MpU U3ruoe.
. Jlath ompexaenenue kocoro usruba (mpumep). BHyTpeHHUE ycuius B CEUEHHUAX
OaJKu.
. HampsikeHust B monepeyHoM CEYeHHUH BaJia IPU U3rude ¢ Kpy4eHHEM.
. OnacHble TOYKH CEYEHUS U UX HAMPSIKEHHOE COCTOSIHUE.
. PacueTHbie MOMEHTBI 1O 3 ¥ 4 TEOpUAM TMPOYHOCTH.
. CKOJIBKO ypaBHEHUHN CTATUKUA MOKHO COCTaBUTH ISl ONIPE/IeNICHUs] ONTOPHBIX
pEaKIUH.
. MeTtonuka ornpezeneHns OMOPHBIX PEaKIMi B CTATUYECKH ONPEIEeTMMBbIX OaIKax.
9. laTh ompezesieHue a/ipa CEUCHUS.
10. TexHHKa MOCTPOCHUS SAPA CEUCHUSI.
11.  TloctpouTs siAPO CeUEeHUS ISl IPSIMOYTOJIbHUKA.
12.  TloctpouTs siAPO CEUESHUS ISl KpyTa.
13. TI'paduk 3aBUCUMOCTH KPUTUYECKUX HANPSIKEHUH OT THOKOCTH JIJIsl CTAIBHBIX
CTEp)KHEU.
14. Kakue cTepKHM Ha3bIBAIOTCS CTEPXKHAMU MaJoOH, cpeaHel u 60JbII0i rnOKOCTH.
15. Tlonsatue yaapa, BUabI yaapa.
16. Omnpenenenune nuHaMu4eckoro ko uiueHTa npu yaape, 6e3 yuera Maccsol
YIPYTOi CUCTEMBI.

w N

~NOo O~

oo

IIpome:kyTouHas aTTecTanus

1. Bun mpoMexyTOYHOM aTTeCTalli B COOTBETCTBUU C YU€OHBIM TUIAHOM 1O
HarpasieHuro moarotoBku 20.03.02 [Tpupom000ycTpoiicTBO U BOIOIIOJIH30BAHKE
4 cemecTp — 3auer

2. Llenwio mpoBeaeHMs MPOMEKYTOYHOM aTTecTaluu (3auera) sIBIseTCsS KOHTPOIb

s hexTUBHOCTH y4eOHOTO Mmporiecca 3a CYET MPOBEPKU KauyeCcTBa U MTPOYHOCTH
3HaHHUHA 00yYaromuXxcs Mo quciuiuinHe « COmpOTUBICHUE MAaTEPUATIOBY

3. Kaxnprii OuneT BBIXOAHOTO KOHTPOJS KpOME ABYX TEOPETHUECKHX BOIPOCOB
COJICPKUT PACUETHBIE 3aJlaHUsl (3aa4N ).
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[Ipumepbl CHTYaHHMOHHBIX 32/124 /LIS POMEKYTOUYHOI aTTecTanuu (3a4éra)

1. CI/ITyaI_II/IOHHaSI 3agada I10 TEMC «OceBoe PaCTAKCHUC CIKATUCH

K cranpHOMY OpyCy NpHII0KEHBI CUJIBI, JEHCTBYIOIINE BAOIb €r0 MPOI0JIbHON
OCH.

Onpenenuts Bua Aedopmannu Opyca, IpoBeputTh Opyc Ha NpoyHOCTh. Eciu
TpeOyeTcsi HOCTPOUTH HEOOXOUMBIE MIOPHI BHYTPEHHUX YCHIINNA, HANIPSKECHUU
u nedopmanmii

Moaynb ynpyroctu Marepuaia npuHsith E =2-10° Mila

A =2cm® A= 1o
’
F1: 40xH _ "
S SR 1.-.—'.:.2.._.3_0151_1 _____ _ﬁ
s
L,
Il = 2 M |2 = 3 M

2. CI/ITyaIII/IOHHaSI 3ajJgayda 110 TEMEC «OceBoe PACTAKCHHUC CIKATHUCH

K 6pycy MOCTOSIHHOTO MOMEPEYHOTr0 CCUCHUsI PIIIOKEHA CUITA, JICHCTBYIOMINE
BJIOJIb €TO MPOJIOJIBHO OCH.
Ornpeienuth BU Aedopmaiu 6pyca, U3 yCIOBHUsI IPOYHOCTH MO00paTh
IUIOIIA b CCUCHHSI CTEPIKHSI i €r0 IUaMETP, €CIIU TOMyCKaeMOe HaIPsDKEHHE
O aam =160 MITa . Matepuan — ctanb E =2-10° MITa

Al—? * =
— E-
F1=20KH q ::
l=4wm

3. CuryanuonHas 3amada 1mo Teme «OceBoe pacTsHKEHHUE CHKATHEY

K Opycy mocTOsSSHHOTO MONIEPEYHOT0 CEUCHHS MPUIIOKEHA CUJIa, ICHCTBYIONINE
BJIOJIb €T0 MPOAOJIBHON OCH.

Onpenenuts BU aedopManuu Opyca, U3 yCIOBUS MPOYHOCTH TTO100paTh
IUIOIIAAb CEUYEHUS CTEPIKHS, €CIIU JOIIyCKAEMOE HAIPSDKEHUE O, =160MIla .

Marepwuan — cranb E =2-10°Mlla

Al =? -
- 7
Y
7
F,=10xH
I=2wm
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. CuryaunonHas 3aiaya no reMe «OceBoe pacTsHKEHHUE CKATUE

K cranpHOMY OpyCy NpHII0KEHBI CUJIBI, JEHCTBYIOIIME BAOIb €r0 MPOI0JIbHON
OCH.

Onpenenuts BUa Aedpopmanuu Opyca, IpoBepUTh Opyc Ha NpoyHOCTh. Eciu
TpeOyeTCcsl HOCTPOUTh HEOOXOAUMBIE MMIOPBI BHYTPEHHUX YCHIINMA, HAMIPSKEHUU
u aepopManuii

Moynb yIpyrocTs Matepuaia npuHaTh E =2-10° MITa

A; = 4o’ A= 4 e
r
F, = 40kH = 20 ;-;'
- ——l o m i mm o o Jr——— RS /
’
7
L, =02m l2=03m

. CuryanmonHas 3a1a4a 1o treme «OceBoe pacTsDKeHHE CKaTHe

K cranpHOMY OpyCy MPHUIIOKEHBI CHIIBI, IEHCTBYIONINE BIOJb €TO MPOIOIBLHOM
OCH.

Omnpenenuts Bu nedopmammu 6pyca, MpoBepuTh Opyc Ha MPOYHOCTH. Ecin
TpeOyeTcst MOCTPOUTh HEOOXOUMBIE AIIOPHI BHYTPEHHUX YCHIIUH, HAIPSHKCHUH
u aepopManuii

Moynb ynpyroctu MaTepuania IpHHATE E=2-10°MIla

) 2 =2 M A=1lcM’
A]_: lcm
F1 = 40xH F, = 50xH o
<_ _________________ i m i m it _’.._._ﬁ._.
!
!
Ih=01m ,=0,2 I3=0,1m

6. CuryanmoHHas 3a/1aya 1o TeME «KPyUEHUE

K Opycy mocTossHHOTO MONePEeYHOr0 CEUCHHMsI MPUIIOKEHBI TTapa CuJl,
JNEUCTBYIOIINE MEPICHAUKYIISIPHO €0 MPOI0JIBHON OCH.

Omnpenenuts Bu aepopManuu 6pyca eciiu mMpoBEpUTH OPYC HAa MPOYHOCTH.
Jlonyckaemoe HampsiKeHue 7,,, =120 MIla . Martepuan — ctanb G =8-10"Mlla

[TocTpouTs 3m10pbl My 11 ©.

/ my :G/D
f_.__{__._ ........... f._._-._ d=10c¢

|2:4

/. CutyanuoHHas 3aja4a o TeEMEe «KPYUYECHHE

K Opycy NOCTOSHHOTO MOMEPEUHOT0 CEUEHUS MMPUIIOKEHBI Mapa CUJ,
JNEUCTBYIOIINE MEPIICHAUKYJIISPHO €r0 MPOAOJIBHON OCH.
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Onpenenuts BUa AepopMannu Opyca, U3 yCIoBHs MPOYHOCTH 0100paTh
JTAAMETP BaJla, €CJIU JIOIYCKAEMOE HaAINPsKEHUE 7, =120 MIla . MaTtepuan —

cramb G = 8+10" MIla [TocTpouTs 3M10pBI BHYTPEHHUX YCWIIMM U Jedopmanuit

ms :4/[> my, =2 kH*m

_._.I/._._ ........... (._.__.‘_I
I1:OTT 1,=0,2 M\t

Y

8. CutyanuoHHas 3a/1a4a 1o TeMe «KPYyUEHHUE»

K 6pycy moCTOSHHOTO OTIEPEUHOT0 CEUCHUS MMPUIIOKEHBI Mapa CUJl,
JEUCTBYIONINE IEPIICHIUKYISPHO €r0 MPOJIO0JIbHON OCH.

Onpenenuts Bua Aedopmaruu Opyca, U3 yCaoBHs IPOYHOCTH MOA00PATH
JMaMeTp BaJia, €CJIM JI0MyCKaeMoe HaNpsKeHUe 7,,, =120 MIla . Matepuan —

cramb G = 8+10" MIla [TocTpouTs 3MI0pBI BHYTPEHHUX YCHIIUM U fedopmaruit

P Mz ZApH*y
?’_._./{._._ ........... (_J

1,=0,2 D 1,=0,2 m

9. CuryarnmoHHas 3aja4a 1o TeMe «U3ruoy»

K cransHOMY OpycCy NpUII0KEHBI CUJIBI, JEHCTBYIOIINE B TNIOCKOCTH
NEPIEHIUKYISIPHOM €T0 MPOAO0IBHOM OCH.

Omnpenenuts BUa Aedopmanu Opyca, IpoBepUuTh Opyc Ha TpoyHOCTh. Eciu
TpeOyeTCsi MOCTPOUTH HEOOXOJUMBIE IMIOPHI BHYTPEHHUX YCHIINMA, HAMIPSAKECHUU
u aedhopmanui

Moynb yIpyroctu Marepuaia npuHath E =2-10° MIk, Gagm = 160 MIla. a =4
cM, b = 2cm

F=2xH

X
>
y

BN

< 1=3m > b
10.CutyarmonHas 3ajada 1o TeMe «H3ruo»
K cransHOMY OpyCy NpUIIOKEHBI CHIIBI, JEHCTBYIOIIHNE B TNIOCKOCTH
MEPIEHANKYIIPHOIN €T0 PO0JIEHOM OCH.
Onpenenuts Bua Aedopmanmu Opyca, IpoBepUTh Opyc Ha POYHOCTh. Ecnu
TpeOyeTCsi MOCTPOUTH HEOOXOUMBIE SIMIOPHI BHYTPEHHUX YCHIINMA, HATIPSKECHUU
u nedopmanuii
Moaynb yIpyroctu Marepuajia npuHaTh E =2-10°Mlla, Gagm = 160 MIla, a = 3
cm, b =2 A

F=2xH
>X

Sy

< | =3m > b
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11.CuryanuonHas 3aja4ya o TeMe «U3ruod»

K cranpHOMY OpycCy NpHUII0KEHBI CUJIbI, JEHCTBYIOUIUE B IUIOCKOCTU
MIEPIIEHANKYJIIPHON €ro NPOJAO0JIBHON OCH.

Onpenenuts Bun aedopmainuu 6pyca, IpoBepuUTh OpyC Ha MPOYHOCTh. Ecnu
TpeOyeTcsi HOCTPOUTH HEOOXOUMBIE MIOPHI BHYTPEHHUX YCHIINNA, HAMIPSKECHUU
u aepopManuii

Moynb ynpyrocTu Matepuaia npuHaTh E =2-10° MITa, Gagm = 160 MIla,
cedyenue Oanku AByTaBp Ne 14.

7z
7
7z

A

F=6xH

vy X

A 4

L 1=2m R
<

12.CuryanmonHas 3aj1a4ya o TeMe «u3ruod»

K cransHOMY Opycy NpHUII0KEHBI CUJIBI, JEHCTBYIOIINE B TNIOCKOCTH
NEPHEHAUKYISPHON €ro Npog0JIbHON OCH.

Onpenenuts BUa Aedopmannu Opyca, IpoBepUTh Opyc Ha MPOYHOCTh. Ecnu
TpeOyeTcsi HOCTPOUTH HEOOXOJUMBIE IMIOPHI BHYTPEHHUX YCHIINA, HATIPSKECHUU
u aedhopmanui

Moynb yIpyroctu Marepuaia npuHsath E =2-10°MIla, Gagm = 160 MIla, a =6
cM, b =4

Y.
X

Y

| =3m

Y
O

A

13.CutyarmonHas 3ajada 1o TeMe «H3ruo»
K cranpHOMY OpyCy NpHUIIOKEHBI CUIIBI, IEHCTBYIONIUE B TUIOCKOCTH
MEPIEHANKYIIIPHOIN €T0 IPO0JILHOM OCH.
Omnpenenuts BUa Aedopmanmu Opyca, IpoBepUTh Opyc Ha TpodHOCTh. Eciu
TpeOyeTCsl TOCTPOUTH HEOOXOUMBIE IIMIOPHI BHYTPEHHUX YCHIIHMA, HATIPSKECHUU
u neopmanuii
Moaynb yIpyroctu Marepuaia npuHath E =2-10°Mlla, Gagm = 160 MIla,

ceyeHue O6anku — aByTtaBp Ne 14 R

F=4xH

N
)

1=2wm ——
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14.CuryanuonHas 3aj1aya o TeMe «U3ruo»

K cranpHOMY OpyCy NPHIIOKEHBI CHITBI, ACHCTBYIOIINE B TNTOCKOCTH
MEPICHANKYIIPHON €T0 MPOA0IbHOM ocr. OnpeaenuTs BUI aedopMaruu
Opyca, mpoBepuTh OpyC Ha MPOYHOCTh. Eciiu TpeOyeTcs mocTpouTh
HE0OXOIUMBIE MTIOPHI BHYTPCHHUX YCUIIHIA, HAPSHKEHUU U AeOPMAIIHIA.
Moynb ynpyrocTs Matepuaia npuHsaTh E =2-10°MITa, Gagm = 160 MIla, a =8
cM, b =4 cm A

F=2xH

A
‘><

O

< |=3m ~5

15.CuryanmonHas 3aj1a4ya o TeMe «u3ruod»

K cransHOMy Opycy NpHUII0KEHBI CUITBI, EHCTBYIOIINE B TUIOCKOCTH
NEPNEHAUKYISPHON €ro Npo0JIbHON OCH.

Omnpenenuth BUa aedopmamnuu 6pyca, mpoBepuTh OpyC Ha MPOYHOCTh. Ecnu
TpeOyeTcsi HOCTPOUTH HEOOXOIUMBIE MMIOPHI BHYTPEHHUX YCHIINA, HATIPSIAKECHUU
u aedhopmanui

Moaynb yIpyroctu Marepuaia npuHsath E =2-10°MIla, Gagm = 160 MIla, a =6
cM, b =4cm

F=4xH

AN

A

| =4m b

16.CutyarmmonHas 3ajada 1o TeMe «H3ruo»

K ctanbHOMY OpycCy NMpUII0KEHBI CHIIBI, AEHCTBYIOIINUE B TUIOCKOCTH
MEPIIEHAUKYJIAPHON €r0 NPOIOJIBHON OCH.

Onpenenuts BUa Aehopmanmu Opyca, IpoBepUuTh Opyc Ha TPoYHOCTh. Ecim
TpeOyeTcsi IOCTPOUTh HEOOXOIUMBIE MIOPHI BHYTPEHHUX YCUIIUNA, HAPSXKEHUU
u nedopmanuii

Moaynb yropyroctu Marepuaia npuHsath E =2-10°MIla, Gagm = 160 MIla, a =12
cM, b=6cMm 0

X

Y
e




17.CuryanmonHas 3ajaya o TeMe «KOCOU U3rud»
K cranpHOMY OpycCy NpHII0KEHBI CUJIIBL, JEHCTBYIOUIUE B IUIOCKOCTU
NEePHEeHANKYJIIPHOI €ro Npo0JbHOM OCH, HO HE COBIAIAIONIAsA C €r0 IIIaBHBIMU
Y UEHTPAJTbHBIMU OCSIMU MHEPLIMH CEYEHUS
Onpenenuts Bua aedopmanuu 6pyca, IpoBEepUTh OpyC Ha MPOUYHOCTh. Ecnu
TpeOyeTcsi HOCTPOUTh HEOOXOJUMBIE MIOPbl BHYTPEHHUX YCHIINH, HAPS)KEHUU
u aepopManuii
Mojynb ynpyroctu Matepuaia npuHsaTh E =2-10° MITa, Cagm = 160 MIla, a =3
cM, b=2cm

F=8xH

\<

< 1=2m ~b F

=]
Il

NN

18.CuTtyarmonHnas 3aja4a 1o TeMe «u3ruoy

K cransHOMY Opycy NpHUIIOKEHBI CUJIBI, JEHCTBYIOIINE B TNIOCKOCTH
NEPHEHIUKYISPHOMN €ro NpoA0JIbHON OCH.

Omnpenenuts BUn aedopmanmu 6pyca, mpoBepUTh OpyC Ha MPOYHOCTh. Ecnu
TpeOyeTcsi IOCTPOUTh HEOOXOIUMBIC SITIOPHI BHYTPCHHUX YCUIIUN, HAPSIKCHU U
u aedhopmanui

Moyib ynpyrocTs Matepuaia npuHsaTh E =2-10° MITa, Gagm = 160 MIla,

ceyenue 6pyca — nBytaBp Ne 16
g =2xH/m

2M 2M

19.CutyarnmonHas 3aja4a 1o TeMe «H3ruo»

K cransHOMY OpyCy NpUIIOKEHBI CUIIBI, JEHCTBYIOIIHNE B INIOCKOCTH
MEPIIEHAUKYJIAPHON €r0 NPOIOJIBHON OCH.

Omnpenenuts BUua Aedopmanmu Opyca, IpoBepUuTh Opyc Ha TpodHOCTh. Eciu
TpeOyeTCsl MOCTPOUTH HEOOXOIUMBIE SIMIOPHI BHYTPEHHHUX YCUIINH, HAPSHIKEHUN
u nedopmarmii

Moaynb yIpyroctu Marepuaia npuHaTh E =2-10°MIla, Gagm = 160 MIla, a = 12
cM, b =6 cm A

F=6xH

X

Y

< I:lM N ' b

20.CutyanmoHHas 3a/1a4a 1o TeMe «IpOAOTbHBIN H3rH0»
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CranbHOM CTEPKEHB CKAT OCEBOM HArpy3KOM.
Onpenenuts BUa aeopMaiiviv, IpoOBEpUTH CTEPKEHBb HA YCTOMUUBOCTh. Eciu
TpeOyeTcsi HOCTPOUTh HEOOXOIUMbIE MIOPHI BHYTPEHHUX YCUIIUN, HAPSIKEHUU
u aedpopmanuii
Monynb ynpyroctu Marepuaia npuHsith E =2-10°MIla, Gagm = 160 MIla, Ky agm
=2

F=150cH

-1 X

Ne 16

£=05m
|

21.CutyannoHHas 3a/1a4a o TeMe «IpOJO0JIbHBINA U3ru0»
CranbHOM CTEpKEHb CHKAT OCEBOM HArpy3Koil.
Onpenenuts BUa AedopMalvu, IPOBEPUTH CTEPKEHb HA YCTOMUMBOCTh. Eciu
TpeOyeTCsi TOCTPOUTH HEOOXOIUMBIE MIOPHI BHYTPEHHUX YCHIIMA, HAMIPSIKECHUU
u gepopManuii
Moynb yrpyroctu Marepuaia npuHsath E =2-10°MIla, Gagm = 160 MIla, Ky agm
=2

F=200xH

/

»|
rd

l=1wm
2D

a=2cMm

22.CuTyalnmoHHas 3aja4a 1o TeMe «IPOO0JIbHBIA U3TH0»

CranbHOM CTEPKEHB CXKAT OCEBOM HAarpy3KoMu.
Onpenenuts BUa AehOpMaIiH, IPOBEPUTH CTEPKEHDb HA YCTOMYUBOCTH. Eciu
TpeOyeTCsi MOCTPOUTH HEOOXOUMBIE IMIOPHI BHYTPEHHUX YCUIIMMA, HAMIPSKECHU U
u aedopmManuii
Monynb yIpyroctu Marepuaia npuHath E =2-10°MIla, Gagm = 160 MIla, Ky aqm
=2

F = 150cH

-1 X

Ne 16

£=05m
|

23.CutyanmoHHas 3a/1a4a 1o TeMe «IPOAOTbHBIN H3ru0»
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CranbHOM CTEPKEHB CKAT OCEBOM HArpy3KOM.
Onpenenuts BUa aedopmMaiiviv, IpoOBEpUTh CTEPIKEHb HA YCTOMYUBOCTh. Eciu
TpeOyeTcsi HOCTPOUTh HEOOXOIUMbIE MIOPHI BHYTPEHHUX YCUIIUN, HAPSIKEHUU
u nedopmanuii
Monynb ynpyroctu Marepuaia npuHsith E =2-10°MIla, Gagm = 160 MIla, Ky agm
=2

F=200xH

/

»|
rd

=15
)

a=2cMm

24.CutyalnimoHHas 3aja4a 1o TeMe «IPO0JIbHBINA U3TrH0»

CranbHOM CTEPKEHB CKAT OCEBOM HArPy3KOM.
OnpenenuTs BUI aeopMaiyiv, U3 yCIOBHS YCTOMUUBOCTH CKATOTO CTEPIKHS
oJ100path JOMyCKaeMble pa3Mephl MOMEpPeyHoro ceueHusi. @opma nomnepeyHoro

CEUYCHUS JIBYTaBp.
Moy ynpyrocta Matepuaia npuHsaTh E =2-10° MITa, Gagm = 160 MIla

F=150cH

- X

£=05m

25.CuTyarimoHHas 3aja4a 1o TeMe «IpOJOJIbHBIA U3TH0»

CranbHOM CTEPKEHB CXKAT OCEBOM HAarpy3KoMu.
Onpenenuts BUI AehOpMAINH, U3 YCIOBHS YCTOMYHMBOCTH CKATOTO CTEPIKHS
Mo100paTh JOMyCKaeMbIe pa3Mephl MonepeyHoro ceueHus. Gopma monepevuHoro

CEUYEHUs JIBYTaBp.
Moaynb yIpyroctu Matepuajia npuHsath E =2-10°MIla, Gagm = 160 MIla

F=150kH

-1 X

£=05m

26.CutyannoHHas 3a/1a4a 1o TeMe «IpOAOTbHBIN H3rH0»
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CranbpHOil cTepKEeHb CKaT 0CeBOM Harpy3koul.Onpenenuts BUA aedopmanuu, u3
YCIJIOBUS YCTOMUHMBOCTHU CKATOTO CTEPKHS MO100paTh JOIMYCKAEMbIE pa3Mepbl
nornepeyHoro ceueHus. opma MonepeyHoro ceyeHus - KBajapar.

Moynb ynpyrocta Matepuaia npuHsaTh E =2-10° MITa, Gagm = 160 MIla

F=200xH

<<=

I=1wm
QO

a=2cMm

27.CuTtyanimoHHas 3aja4a 1o TeMe «IpO0JIbHBINA U3TH0»

CranbHOM CTEPKEHB CXKAT OCEBOM HArpy3KoMu.

OnpenenuTs BUI aeopMariu, U3 yCIOBUS YCTOMYMBOCTH CKATOTO CTEPIKHS
oJ100path JOMyCKaeMble pa3Mephl MOMEepPeyHoro ceueHusi. @opma nomnepeyHoro
CEUYCHUS JIBYTaBp.

Moy ynpyrocta Matepuaia npuHsaTh E =2-10°MITa, Gagm = 160 MIla

F = 200xH

- X

£=15m

28.CuTyarmoHHas 3aja4a 1o TeMe «Ipo0IbHBIN U3Tru0»»
CranbHOM CTEPKEHB CXKAT OCEBOM HAarpy3KoMu.
Onpenenuts B AehOpMAINH, U3 YCIOBHS YCTOMYHMBOCTH CKATOTO CTEPIKHS
Mo100paTh JOMyCKaeMbIe pa3Mephl MonepeyHoro ceueHus. Gopma nmonepeuHoro
CEUYEHUs JIBYTaBp.
Moaynb yIpyroctu Marepuaia npuHath E =2-10°MIla, Gagm = 160 MIla

F = 250kH

-1 X

£=15m

29.CutyanmoHHas 3a/1a4a 1o TeMe «IpOAOTbHBIN H3ru0»
24



CranbpHOil cTepKeHb CKaT 0CeBOM Harpy3kou. Onpeaenuts BUI AehopMaliu, U3
YCIJIOBUS YCTOMUHMBOCTHU CHATOTO CTEPXKHS MO00paTh JOMYCKAEMble pa3Mephl
nornepeyHoro ceueHus. opma nonepeyHoro ceueHus - KBaapar.

Moynb ynpyrocta Matepuaia npuHsaTh E =2-10° MITa, Gagm = 160 MIla

F=200xH

<<

1=1,2
Y]

a=4cm

30.CuryanroHHas 3aj1aua 1o TeMe «IPOI0JIbHBIN U3ru0»

CranbHOM CTEPKEHB CKAT OCEBOM HArpy3KOoMu.
OnpenenuTsb BUI aeopMaiuiu, U3 yCJIOBHS YCTOUUUBOCTH CKATOTO CTEPHKHS
noJ100path JOMyCKaeMble pa3Mephl MOMEepPeyHoro ceueHusi. @opma nonepeyHoro

CEUYCHUS JIBYTaBp.
Moynb ynpyrocta Matepuaia npuHsaTh E =2-10°MITa, Gagm = 160 MIla

F = 200xH

-1 X

£=15m

Bonipochl, BLIHOCHMbIE Ha 3a4eT (4 cemecTp)

1. OcHoBHBIE TUTIOTE3BI U JOMYIICHUS B COMPOTHUBIEHUN MAaTEPHAIIOB.

2. Kaxk knaccuumupyroTcst Harpy3kH, CHIIBl. MeTos ceueHui.

3. Kaxoit Bun gedopmanmu Ha3bIBa€TCS HEHTPATIBHBIM PACTSKECHUEM-CKATHEM
(mpumep). BHyTpeHHUE yCUIHs IPU paCTSIKEHUN-CKATHUH.

4. HampsikeHus B HOPMAJIbHBIX CEUCHUAX MIPH PACTKEHUN-CKATHH.

5. YcioBue NPpOYHOCTHU MPH PACTSHKEHUU-CIKATHUH.

6. IlomsTe o momyckaeMmblx HampspDkeHusX. Kak oHO ompenensiercs s

XPYNKHX U IUIACTUYHBIX MaTepHUAIOB.
7. Jlebopmanmu mipu pacTsHKEHUU-CKATUU. CBA3b OTHOCUTENBHBIX MPOJAOIBLHON

u TnomnepeyHon nedopmarnmii, kodddurnuent [lyaccona, ero 3HaueHUS.
8. 3akon ['yka mpu pacTsHKEHHH-CKATUU. UTO HA3bIBAETCS HKECTKOCTHIO

MIONIEPEYHOr0 CEYEHHUS MTPU PACTSHKEHUU-CKATHUH.
9. Jlmarpamma pacTSOKEHUS  MaJOYTJIEPOAWCTONW  CTajH.

XapaKTEePUCTUKU MATEPUATIOB.
10. Yto Ha3bIBaeTCSA MPEACIOM MPOTOPIUOHATBHOCTH, MPEACIIOM TEKY4YEeCTH,

MexaHu4deckue

npeaeioM NpPOYHOCTH.
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11. YUro Ha3pIBaeTCs CTATUYECKUM MOMEHTOM CEYEHHSI OTHOCUTEIBHO OCH. UTO
HA3bIBACTCS OCEBBIM, MOJIIPHBIM U IIEHTPOOEKHBIM MOMEHTAMHU MHEPIIUU CEUCHUSI.
12. OcHOBHOE CBOMCTBO MOJIIPHOTO U IIEHTPOOEIKHOTO MOMEHTOB MHEPIIUU
13. Onpenenenue OCeBBIX M IEHTPOOEKHOTO MOMEHTOB HMHEpPUUU MPHU
napajijieIbHOM MEPEeHOCce OCEH.
14. Yto Ha3biBaeTcs KpydeHueM (mpumep). BuyTpeHHue ycunus ux
OIpeJieNieHHe, MPaBUiI0 3HAKOB.
15. KacarenpHble HAaNpsHKEHUS B CEUCHUSX BaJla IPU KPyUCHUH.
16. Omnriopa KacaTeabHBIX HAPSHKEHUN NPU KPYUESHHH.
17. YcaoBue mpoYHOCTH TpU KpydeHHU. UTO Ha3bIBaETCS MOJISPHBIM MOMEHTOM
COTIPOTUBIICHHUS.
18. Jlepopmaninu Bana npu KpydeHUH. Y CIOBUE KECTKOCTH.
19. Uro nHa3piBaeTcss M3ruOOM, YHCTHIM U TIOMEPEYHbIM M3ruOOM. BHyTpeHHHE
YCUJIUS TIPU U3rH0e.
20. InddepennumanbHble 3aBUCUMOCTH MpU U3THOE Mexay g, Q u M.
21. ITynkTel KoHTpOJIS 3MmI0p Q 1 M.
22. HopManbHble HANps>KEHUS PU YUCTOM U3TH0e.
23. I3mMeHeHune G 10 BBICOTE MOIMEPEYHOT0 CeUeHHS (3Mopa o ).
24. YcnoBue MNPOYHOCTH TpU M3rHOe 1O HOPMaJbHBIM HampspDKeHUsM. Urto
Ha3bIBACTCS OCEBBIM MOMEHTOM COIPOTHBIICHUS TPU U3rHOE.
25. JKecTtrocTh Oanku npu u3ruode.
26. KacarenbHble HaNpsHKEHUS B CEUEHUSAX Oalku Mpu U3ruoe.
27. Dmropa T 1o BBICOTE MPSMOYTOJILHOTO U IBYTABPOBOT'O CEUCHUS.
28. YcioBue MPOYHOCTH NPU U3THOE MO KACATEIbHBIM HAIIPSKEHUSM.
29. [lepememiennss Oanku npu u3rude. UTo Ha3pIBaeTCS YIPYyrou JMHHEH,
porudoM U yriom noopota. CBsi3b yriia moBopoTa ¢ Iporuoom
30. ITpubmmxkenHoe nuddepeHnranbHOe YpaBHEHNE YIIPYTOi JIMHUN OaJIKH.
31. Jlate ompenenenue kKocoro uisruda (mpumep).BHyTpeHHHE yCHIHS B CEYCHHUSX
OanKu.
32. HopmanbHbie HAapsKEHUS B CEUCHUSAX OAKU MTPU KOCOM H3THOE.
33. Hynesas nuHus, onpeeiacHue, ee MojJoKeHHe U CBOMCTBA MPU KOCOM H3Tuoe.
34. MaxkcuManbpHbIe HAMPSHKEHUS pU KocoM u3rude. OmacHble TOUKH TOTEPEeYyHOr0
CCUCHHSI.
35. YcioBue NpoYHOCTH MPU KOCOM U3rHOE.
36. Jlath ompexaeneHue BHEIEHTpeHHOTo pacTsikeHus-cxatus (BPC) (mokazats Ha
npuMepe).
37. Buytpennue ycunus u ux onpenenenue npu BPC.
38. HopmanbHbie HanpsikeHus B ceueHusix opyca npu BPC.
39. Hynesas nunus npu BPC, ee ypaBHeHUE U TTOTOKECHHE.
40. CaoticTBa HyneBoii nuauu npu BPC.
41. Makcumainbhble HanpsbkeHus mpu BPC. OnacHble TOUKH CeYeHUsl.
42. Ycnosue mnpounoctu npu BPC.
43. TloHsTHE MPOAOIBLHOTO U3rH0a M KPUTHIECCKOU CHITBI
44, ®opwmyna Ditnepa ais onpeaeaeHuss KpUTHYECKON CUIIbI
45. BnusiHue cnoco0oB 3aKpeIIeHUs] KOHIIOB CTEPXKHSI Ha BEJIIUYMHY KPUTHYECKOU
CHUIBI.
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46. Kputnueckue HampssKeHUs 10 IMpejesia IPONOPLHOHAIBHOCTH U 33 MPEAeioM
MPONOPLIMOHATILHOCTH.

47. I'uOKOCTb CTEPKHS, MpeebHas THOKOCTb.

48. YcnoBue npuMeHUMOCTH (HOopMyIibl Ditsepa.

49. VYcioBre yCTOMYMBOCTH CHKATOTO CTEPXKHS, KOAP(HULIUEHT .

4. MeToguueckne MaTepuaJibl, onpeae/siionme npoueaypbl OeHUBAHUS 3HAHUM,
YMeHUil, HABBIKOB U (MJIM) ONbITA AeSATeJIbHOCTH,
XapaKTepPU3YIOLIUX ITANbI (POPMUPOBAHUA KOMIIETEHIIMH

4.1 Ilpouenypnbl OleHUBAHUS 3HAHWI, YMEHH I, HABHIKOB
U (/1K) ONBITA AeATeJIbHOCTH

KoHTponb pe3ynbTaToB OCBOEHHUS Kypca OOY4YalOIIMMMCS, 3TaloOB U YPOBHS
dopMupoBaHUs KOMIETEHIMH 1o jaucuuiuiuHe «CONpOTHBICHHE MaTepUaTOB)
OCYIIECTBIISIETCSI 4epe3 MPOBEIECHUE BXOJHOrO, TEKYIIEro, PYOEKHBIX, BBIXOJHOIO
KOHTPOJIEH U KOHTPOJISI CAMOCTOATEIBHON pabOThI

®opMBbI TEKYIIEro, MPOMEKYTOYHOTO M HMTOTOBOIO KOHTPOJII W KOHTPOJIBHBIC

3a/IaHus JUIS TEKYIIEro KOHTPOJIST pa3padaTbiBaroTCs Kadeapol ucxonast u3 crnernuduku
JTUCIUTUIMHBI, U YTBEPHKIAIOTCS Ha 3ace/lannu Kadeaphl.

4.2.1 Kpurepuu ouleHKY 3HAHUN, YMEHU i, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapaKTepu3yHIIMuX 3Tanbl GOPMUPOBAHNS KOMIIETEHIIUIl B IpoLiecce 0OCBOEHHUS
o0pa3oBaTeJIbHOI MPOTrPAMMBI

Omnucanne MIKajdbl OLIEHWBAHUS IOCTMIKEHHUS KOMIETECHIIMHA I10 AUCLMILIMHE
IPUBEIEHO B TaOIHIE 6.

Tabmuma 6
YpoBeHb OtMeTKa Mo MATHOATUTPHOM CUCTEME Onucanue
OCBOCHHUS (mpomeXyTouyHas aTTecTarus)
KOMITIETEHITIH
6bICOKUII | «OTIMYHO» | «3a4TeHO» | «3auTeHo | OOydaromuiics OOHApYKUJI BCECTOPOHHEE,

(OTJ'II/I‘IHO)» CUCTCMATHYCCKOC H FHY6OKOC 3HAHHUC
yqe6H0r0 Mmarepuaia, YyMeeT CBO60I[HO
BBIIIOJIHATE ~ 3adaHHusA, HNPCAYCMOTPCHHBIC

IPOrpaMMoii, YCBOUJTI OCHOBHYIO
JUTEpaTypy U 3HAKOM C JIOMOJHHUTEIbHOMN
JUTEpaTypO, PEKOMEHI0BAaHHOU

nporpammoil. Kak npasuio, oOydaronuiics
NpPOSIBIISIET TBOpPYECKHWE CHOCOOHOCTH B
NOHUMaHHUHM, U3J0)KEHUU M HCHOJIb30BAHUU
marepuaia

baszoevlii «XOpOUIO» | «3auTeHO» | «3aureHo | OOydvarouuiics oOHapYXHJ MOJHOE 3HAHHE
(xopomo)» | yueOHOro MaTepuala, yCHelIHO BBINOJIHSET

NpeaAyCMOTPCHHBIC B IIPOrpaMMC 3aJilaHuA,
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YpoBeHb OTmeTKa 1o MATUOATUTBHON CHCTEMe Ornucanue

OCBOCHHUS (IpoMexyTOoUYHast aTTeCTalus)
KOMIIETEHITUH
YCBOMII OCHOBHYIO JUTEpaTypy,
PEKOMEHJ0BAaHHYIO B IpOTpamMme
nOp0206blil |KYIOBIIETBOPH «3auTeHO» | «3auTeHo | OOyuaromuiics 0OHapYXHIT 3HAHUS
TEIbHO» (YooBIJIETBO | OCHOBHOTO y4yeOHOro Marepuaia B 00beMme,

PUTEIBHO)» | HEOOXOUMOM Il JajbHEeHIeld y4eObl U
npeacrosimeid  paboTel 1Mo mpodeccuw,
CIpaBJiieTcs c BBITIOJTHEHUEM
MPaKTUYECKUX 3aJaHUM, MPETyCMOTPEHHBIX
MpOrpaMMoOi,  3HAaKOM  C  OCHOBHOH
JUTEPATypoil, PEKOMEHTIOBAHHOM
MporpaMMoOi, JOMYCTHJI TIOTPEUTHOCTH B
OTBETE Ha HK3aMEHE W TIPU BBHIMIOJHEHUU
9K3aMEHALIMOHHBIX 3aJaHUi, HO oO0nazaeT
HEOOXOAMMBIMH  3HAHUSMH  JUII  HUX

YCTPAHCHUA o PYKOBOJACTBOM

IpernoaBaTens
— «HEYNI0B- «HE «He 3auTeHo | OOyyaromuiics OOHapyKuia MpoOensl B
JETBOpU- | 3a4TE€HO» | (HEYHOBJET- | 3HAHUSIX OCHOBHOTO Y4eOHOTO Marepuana,
TEJIBHO» BOPUTEJIBHO)»| AOMYCTUI TNPUHIUIHAIbHbIE OIIMOKH B
BBITIOJTHEHUH IPEAyCMOTPEHHBIX

MPOrpaMMON MPAKTHYECKUX 3aJaHUH, HE
MOKET  HPOJOJDKUTH  OoOyueHue  Wiu

MPUCTYITUTh K npogeccnoOHATBHON
JeSITeTbHOCTH o OKOHYaHUU
00pa3zoBaTeIbHON OpraHu3aIuu 0e3

JOIIOJTHHUTCIIbHBIX 3aHATHH

4.2.2 Kputepuu olleHKH YCTHOTO OTBETA

[Ipu oTBeTe Ha BOMPOCHI BXOJHOTO, PYOEKHOTO KOHTPOJIS U MPOMEKYTOUHOU
aTTecTalMy 00y4YaromUNica TEMOHCTPUPYET:

3HAHUA: OCHOBHBIX 3aKOHOB BBICIIIEH MaTeMaTuku u pusuku, cucremsl CH.

YMEHHSI: BBIIOJHATh MPOBOJUTh MAaTEMAaTHYECKHUE pacCyeThl, TI'PaMOTHO
BBITIOJIHATH YEPTEXHU B cOOTBETCTBUM ¢ AeicTByomumu ['OCT u CHUIL.

BJaJilecHHe HABBIKAMHU: BHIOOpAa ONTHUMAJIBHOTO PEIICHHUS TMPU PEHICHUU
MHKEHEPHBIX 3a]1a4.

Kpurepuun ouenku

OTJINYHO 00y4aroImuicst JEMOHCTPUPYET:

- 0a30BYIO OJrOTOBKY 110 AUCILUILIMHAM 00111€00pa30BaTEeIbHOTO
npohuis

- MCYEpHBIBAIOLIE U NOCIEI0BATENBbHO, YETKO M JJOTUYHO U3Jaraer
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MaTepHal, XOpOoIlo OPUCHTHPYETCSI B MaTepUase, He 3aTPYIHSICTCS C
OTBETOM IPU BUJIOU3MCHCHHUH 33JIaHUM;

- YMEHHUE YHUTATh YEPTEKH U CXEMBI, BBITIOJIHATh MATEMaTUYCCKHE
pacyeTsbl, BBITIOIHATH YePTEIKHU B COOTBETCTBUU C JICHCTBYIOIUMHU
I'OCT u CHull;

- YCHENIHOE U CHCTEMHOE BIIAJICHHE METOIaMU

X0pOLIO0 oOyuaroluics 1eMOHCTPUPYET:

- 3HaHUE MaTepualla, He JIOMYCKaeT CYIIECTBEHHbIX HETOYHOCTE;

- B LI€JIOM YCIIEHITHOE, HO COZEpIKallie OTAEIbHbIE IPOOEIbl, YMEHHE
YUTATh PACUETHBIE CXEMbI, BHIIIOJIHATh YEPTEKU B COOTBETCTBHUHU C
neiicryrouieit HopmatuBHOU qokymenTanueit (I'OCT, CHull.);

- B LIEJIOM YCIIELTHOE, HO COZEprKallee OTAEIIbHbIE IIPOOEIIbl UIH
COMPOBOKIAIOIIEECS OT/IEIbHBIMU OLIMOKaMH BJIaJICHHE HaBbIKAMU
BBITNIOJIHEHUS] MH)KEHEPHBIX PacueToB.

YAOBJICTBOPHTEIbHO 00yyJaromuics 1€eMOHCTPUPYET:

- 3HaHMA TOJIBKO OCHOBHOIO MaTepHaia, HO He 3HAeT JeTalel,
JIOTTYCKaeT HETOYHOCTH, JIOMYCKaeT HETOYHOCTU B (OPMYIHPOBKaX,
HapyLaeT JOTHYECKYIO MOCIEI0BaTEIbHOCTD B U3TI0KEHUN
MIPOrpaMMHOTO MaTepuana;

- B IIE€JIOM YCIIEITHOE, HO HE CUCTEMHOE YMEHHE COCTaBIIATh PACUETHBIE
CXEMBbI, BBITIOJIHATh YEPTE)KU B COOTBETCTBHH C JACHCTBYIOIIEH
HopMatuBHOI nokymenTtanueit (I'OCT, CHull.);

- B IIE€JIOM YCIIEITHOE, HO HE CUCTEMHOE BJIaJICHNE HABBIKAMU
BBITIOJIHEHUS] MH)KEHEPHBIX PacueToB.

HEY/I0BJIETBOPUTEIHLHO oOyyJaromuics:

- HE 3HaeT 3HAYMTEIBHOHN YacTH MPOTPAMMHOTO MaTepHaa, MI0X0
OPUEHTUPYETCS B TEOPHU MHIKEHEPHBIX PACUETOB, TOMYyCKAET
CYIIIECTBEHHBIC OIITUOKH;

- HE yMEeT YUTaTh PACUYCTHBIC CXEMBbI, BHITIOIHATh TEXHHUECKUE
n300pakeHUsI B COOTBETCTBUU C TpeboBaHusMu cranaaptoB ECKJI,
JIOITyCKAET CYIIECTBEHHBIE OIIMOKHU, HEYBEPEHHO, C OOJIBIITMH
3aTPYAHEHUSMH BBITIOHSIET CAMOCTOSTENFHYIO paboTy, OOJIBITHHCTBO
3aJJaHHl, TIPEAYCMOTPEHHBIX TPOTPAMMOM JUCIUILTHHBI, HE
BBITOJIHEHO;

- oOydaroniuiics He BJIaZIceT HABBIKAMH BBITIOJHEHUS] HHYKCHEPHBIX
pacyeToB, JOMYCKaeT CyINIECTBEHHBIC OIINOKH, C OOJIBIIUMHU
3aTPYAHEHUSMH BBITIOHSIET CAMOCTOSTEIILHYIO paboTy, OOJIBITHHCTBO
PEIYCMOTPEHHBIX MPOTPAMMON JUCIUTUINHBI HE BBHITIOJTHEHO

4.2.3. Kputepuu oeHKH JI0KIaa

[Tpu MOATOTOBKH YCTHOTO JAOKJIaa 00YJAIONIHIICS JEMOHCTPUPYET:

3HAHMS: OCHOBHBIX MOHITUN AUCUUILIUHBI « CONMPOTUBIEHHE MaTEPUAIIOBY;

YMEHMA: CUCTeMaTHU3UpPOBaThb M CTPYKTYpPUPOBAaThb MaTepuasl; JAesaTh
00600111eHHS] U CONOCTABJIEHUS PA3/IMYHbIX TOUYEK 3PEHUS MO paCCMAaTPUBAEMOMY
BOIIPOCY, JleJIaTh U apTyMEHTUPOBATh OCHOBHbIE BBIBO/bI

BJaJiecHHEe HABbIKAMU: aHalW3a pPA3IMYHBIX HCTOYHUKOB WHGOPMAIMH TI0
JTaHHOW MpoOJIeMaTHKe, CHCTEMAaTHU3AINH M CTPYKTYPUPOBAHUS MaTepraia T0KIaaa
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Kpurepuu o11leHKH YCTHOI0 IOKJIaa

OTJIMYHO

00yJaromuics: 1eMOHCTPUPYET:

- 3HaHHe Marepuaa (MaTepuall CHCTeMaTH3UPOBAH U CTPYKTYPHUPOBAH;
c/ieanbl 0000IIECHHS M COMOCTABJICHUS Pa3IMYHBIX TOUEK 3PEHUS IO
paccMarpuBaeMOMY BOIIPOCY, CHIENIaHbl H apIyMEHTHPOBAHbI OCHOBHBIC
BBIBO/IbI, OTYETIIMBO BU/IHA CAMOCTOSTEIBHOCTh CY)KICHUI, OCHOBHBIC
MOHSITHSI TPOOJIEMBI U3JI0KEHBI TIOJTHO U TITyOOKO)

- FPaMOTHOCTb H KYJIbTYpa H3JI0KCHUS;

- JlaeT TpaBWIbHBIC OTBETHI HA BOIPOCHI AYJAUTOPHU IPH TPE3CHTAIMH
JOKJIaa

XOpo1Io

00yyaroLuics 1EMOHCTPUPYET:

- 3HaHWE MaTepuaia (MaTepuai CUCTEMaTU3UPOBaH U CTPYKTYPUPOBAH;
cenaHbl 0000IEHNs U COMTOCTABIEHUS Pa3/IMUHBIX TOUYEK 3PEHUS 110
paccMaTpuBaeMOMY BOIIPOCY, CAETaHbl M apTyMEHTUPOBAaHBI OCHOBHEIC
BBIBO/IBI)

- TaeT HETOYHBIE OTBETHI HA BOIIPOCH! ayJAUTOPUH IIPH MPE3CHTAIIH
JOKJIaa

YAOBJIETBOPUTEIbHO

00yJaronIuics: IEMOHCTPUPYET:

- HENOJIHOEe 3HaHWEe Marepuana (B MaTepuaye TpeCcTaBlieHa OJHA TOYKa
3pEHUs, OTCYTCTBYET CAMOCTOSITEIILHOCTD CYKICHHH )

- He OTBEYAET Ha BONPOCHI aAyIUTOPHH ITPH Npe3eHTaruu JJokmana

HEYAOBJIETBOPUTE/IHLHO

00ydJaronuics:
- HE BBITOJIHUJ JTIOKJIA]T

4.2.4 Kputepun OlleHKH BbINOJTHEHUSI THIIOBOI0 pacyeTa

[Ipu BBIMOTHEHUU TUTIOBOTO pacyeTa 00ydaromuiics 1eMOHCTPUPYET:
3HAHMS: TEOPUH U OCHOBHBIX IMPABWJI MOCTPOEHUS SIIOpP, PACUETHBIX CXEM, IPaBHII
odopmieHus rpadpuuecknx n300pakeHui B cooTBeTcTBUU co ctannaptamu ECKJI.
YMEHHUsI: YUTaTh pACUYCTHBIE CXEMbI, BBIMOJIHATh TEXHUYECKHE H300paKeHUus B
cooTBeTcTBUM ¢ TpeboBanusiMu ctangapToB ECKJI, BEIMOMHATE TPOYHOCTHBIE pACUYEThI
B cootBeTcTBHUM ¢ TpeboBarusmu ['OCT u CHull.
BJIa/IcHHE HABBIKAMM: OIIBITOM BBINOJHEHUSI IPOYHOCTHBIX PACUYETOB 3JIEMEHTOB
KOHCTPYKIUM U JE€TaJICH MaIlIKH.

OTJIMYHO

00yJarouics 1eMOHCTPUPYET:

- TPaBUJILHO BBIMIOJHEHHYIO M aKKypaTHO odopmieHHyo o [[OCTy
rpaduyeckyro paboTy Mo CBOeMy BapHaHTY;

- TIOJHBINA 00BEM 3HAHUIM TEOPETUYECKOTO MaTepralia 1o
COOTBETCTBYIOIIMM pa3zesiaM TUCUUILTUHBI « COMPOTUBICHUE
MaTepuaioBy;

- TpaBUIbHBIC OTBETHI HA JIOMOJIHUTEIBLHBIE BOIIPOCHI MTPEToaBaTes.

XOpOo1110

00yyJaromuics 1eMOHCTPUPYET:

- TPaBWIBHO BBIMOJHEHHYIO M aKKypaTHO odopmiieHHYyto o ['OCTy
pacyeTHO-rpaduUecKyro paboTy O CBOEMY BapHAHTY;

- 3HAHUA TEOPETHUYECKOTO MaTepuaa o COOTBETCTBYIOILHUM pa3Jieiam
JUCUUIUIHHBL «COMPOTHBIIEHHE MAaTEpUATIOBY;

- B 1I€JIOM MpaBWIbHBIE, HO C HEOOJIBIIMMU OIMOKaMHU OTBETHI Ha
JIOTIOJTHUTEIIbHBIE BOIPOCHI IPENIOAABATEIIS.

YA0BJETBOPUTECJIBHO

oOyyaromuics 1eMOHCTPUPYET:
- TIPaBWJIBHO BBIMOJHEHHYIO M HE COBCEM aKKypaTHO 0(OPMIICHHYIO 110
I'OCTy pacueTHO-TpaguuecKyl0 paboTy 10 CBOEMY BapHAHTY;
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HE0O0XOAMMBI MUHIMYM 3HAaHUH TEOPETHYECKOTO MaTepHaa 1o
COOTBETCTBYIOILIUM pa3ziesiaM AUCUUILINHBI «CONPOTUBIEHUE
MaTepuasoBy;

OTBETHI Ha JIOTIOJIHUTEIIbHBIE BOITPOCHI IPENOIaBaTes ¢ OIIHOKaMu.

HEY/I0BJIETBOPUTEIbHO | OOyJaroIuiics:

HENPaBWIBHO BBHIIOJIHUI U 0(hOpMUIT pacdeTHO-TpaduIecKyro paboTy,
WJIW BBIIIOJIHUII €€ HC II0 CBOCMY BapUAHTY,

JEMOHCTPHUPYET OTCYTCTBUE HEOOXOAMMOTO MUHUMYMa 3HAHUU
TEOPETUYECKOTO MaTepHaia 0 COOTBETCTBYIOLINM pa3JiesiaM
JAUCHUITIINHBI ((COHpOTI/IBJICHI/IC MaTCpHraIOB»;

3aTPyAHACTCA AaTb OTBECTHI HA JOIMOJHUTCIILHBIC BOIIPOCHL
TIpero1aBaTelsl.

Paszpabomuuk: oouenm,

\
/
Bacunvuukoe B.B. *QX%

(moamnuce)
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