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JUCT PETUCTPAIIMA N3MEHEHUWM
K padoyeil mporpaMmme QUCHHUILIMHBI (MOLYJIA)

ConpoTuBieHne MaTePHAJIOB

Ne
n/n

OcHoBaHue
BHeECEHHS
H3MEHEeHHUsI

Pa3ngen/ nyHkr

Coaep:xaHue U3MeHeHUs




1. HEJIX OCBOEHUMSA JUCHUTIINHBI

1.1 | U3yuenue ocHOB Teopuu 1eOpMUPOBAHHS U METOJJOB paciyeTa KOHCTPYKLUHI Ha IPOYHOCTH, )KECTKOCTh M YCTOHYUBOCTD C
obecrneyeHneM HaIe)KHOCTU ¥ SKOHOMUYHOCTH; OCBOCHHE METO0B HCCIIEJOBAHHS MEXaHHYECKOT'O COIIPOTUBIICHHS
MaTepHaJIoB.

2. MECTO JUCHUII/IUHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.0.3

2.1 | TpeGoBaHusi Kk NpeaBapUTEIHLHOH MOATOTOBKE 00yUYaloLIerocs:

2.1.1|b1.0.3.02. Teopernueckasi MEXaHUKa

2.1.2|B1.0.2.02. MaremMaTH4eCKHI aHAIU3

2.1.3(Bb1.0.2.03. JIuneiinas anredpa U aHaIUTHYECKas! FEOMETPUS

2.1.4151.0.2.04. fuddepeHimanbHble ypaBHEHUS

2.1.5]|B51.0.2.05. Teopust BeposTHOCTEH U MaTeMaTHIeCKasi CTATUCTHKA

2.2 | IMCUMNJIMHBI M MPAKTHKHU, VISl KOTOPHIX 0CBOEHUE TaHHOMH AUCHUILIMHBI (MOAYJIS1) HEOOX0AMMO KaK
npeauecTByoLiee:

2.2.1 | B1.B.1.05. IInanupoBaHue SKCIEPUMEHTA U METOJIbI 0OPaOOTKH TaHHBIX

2.2.2(B1.B.1.07. KoMIblOTepHbIH HHXUHUPUHT

2.2.31B3.0.02. ITogroToBka K ciave u caada rocyaapCcTBEHHOTO IK3aMeHa

2.2.4|b1.B.1.]1B.04.01. DxcriepuMeHTaNbHAS MEXaHUKa 1e(OPMHUPYEMOTO TBEPIOTO Tela

2.2.5|b1.B.1.71B.07.01. ConpoTuBieHnue MaTeprajioB (IIPOABHUHYTHIH KypcC)

2.2.6 [ B3.0.03. ITonroroska Kk nNpoueAype 3allUThl U 3alIUTa BHITYCKHOM KBaTH(pUKAIMOHHOI paboThI

2.2.7152.0.01(Y). Hayuno-uccnenoBarenbckas padoTa (moyiyueHne epBHYHBIX HABBIKOB HAYYHO-HCCIIEI0BATEIILCKON pabOThI)

2.2.8|Bb1.B.1.01. Teopus ympyroctu

2.2.9152.0.02(T1x). [TpenauruioMHuas npakTUKa

2.2.10[B1.0.3.04. CrpoutenpHas MeXaHHKa MallluH

2.2.11 | B1.B.1.02. OcHOBBI TeOpHH TUTACTUIHOCTH H MOJI3YIECTH

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHUS AUCLIUTLTAHBI
(MOJYJIS)

OIIK-1: CnocoGeH NPpUMEHSITh €CTECTBEHHOHAYYHbIE H 00LeNH:KEHEPHbIE 3HAHUS, METOIbl MATEMATHYECKOT0 AHAJIN3A U
MOJeJIMPOBAHMSA B P0G ecCHOHATBHOM AeTeIbHOCTH;

3HaTh:

VYposerb 1| | CiocoOeH NpUMEHSTh CTpaTEerHi0 paboThl HA OCHOBE COBMECTHOT'O OOCY KICHUS LIeNel U HalpaBlIeHUN
JIESITeIBHOCTH VI Peai3alliy Ipo0OJIeM eCTECTBEHHOHAYYHBIX U OOLICHH)KEHEPHBIX 3HAHUN

YpoBeHns 2

Yposens 3

YMeTh:

VYposerb 1| | CiocoOeH NpUMEHSTh CTpaTEerHi0 paboThl HA OCHOBE COBMECTHOT'O OOCY KICHUS LIeJIei U HalpaBlIeHUN
JIeATeIbHOCTH JJIs peaIn3alluil METOJI0B MaTeMaTUYECKOT0O aHaIM3a U MOJAEIUPOBAHUS B IIPO(ECCUOHAIBHOM
JIESTEIBHOCTH

VYposens 2

VYposens 3

Baanern:

ypOBCHL 1 CnocobeH peain30BaTb U KOPPEKTHUPOBATH U MPUMEHATDH CTPATETUIO UCITIOJIB30BaHNUA €CCTECTBCHHOHAYYHbIX U
06H.IeI/IH)I(eHepHI>IX 3HaHPII>II, Y4UuThIBagd METOJAbI MAaTEMATHUUYCCKOTI'O aHaJIn3a U MOACINPOBAHUs B HpO(beCCHOHaJ'ILHOﬁ
JACATCIIbHOCTH.

Yposens 2

VYposens 3

B pe3yabTaTe 0CBOCHUSI TUCHUITIIMHbI Oﬁy‘lalOIﬂﬂﬁCﬂ JOJI2KEH

3.1 |3HaThB:

3.1.1 | npeaMeTHOE collepkKAHUE BCEX N3YUEHHBIX pa3/ieloB AUCLUIIIMHBL, X B3aUMOCBS3b; IPUHLUIIBI CONIPOTUBIICHHS
KOHCTPYKLMOHHBIX MaTepUaJIOB; IPUHIUIIBI CTATHYECKOH paOOTHI 1 OCHOBBI pacyeTa THUIIOBBIX JIEMEHTOB KOHCTPYKIIHUH,
OCHOBHBIE YPAaBHEHUS U METO/IbI PELLICHHUS 3a/1a4 CONPOTHBIICHUS MaTEPUAJIOB.

3.2 | Ymern:




3.2.1

3.2.1 coCTaBIATh MEXaHUKO-MAaTEMAaTHUCCKUC MOZCIIN TUIIOBBIX 3JIEMEHTOB KOHCTPYKIIUU, UCIIOJIb30BATh UX IIPU

pacye€Trax Ha MPOYHOCTb, KECTKOCTh U ycTOP’I‘IHBOCTB, OLCHMBATh NPOYHOCTHYIO HA/IC)KHOCTH DJICMCHTOB KOHCprKL[PIfI,

IIPOBOJIUTH

322

PacUueThI JleTajieii MallliH U 3JIEMEHTOB KOHCprKHI/Iﬁ AHAJIMTUHYCCKUMHU U BBIYUCIUTCIBHBIMA MCTOIaMU npumanHoﬁ

MCEXaHUKH, a TAKKE C IOMOIIbIO MPOTPAMMHBIX CUCTEM KOMIIBIOTEPHOI'O MHXKWUHUPHWHTA.

33

Baagers:

3.3.1

3.3.1 uHKeHEepHBIMH METO/IaMHU pacyeTa TUMOBBIX AJIEMEHTOB KOHCTPYKIUK Ha IPOYHOCTH, )KECTKOCTD U
YCTOWYHMBOCTH, OCHOBAMH MPOEKTHBIX PACUETOB IIEMEHTOB KOHCTPYKIHUH PacueToB aHATUTHISCKUMH H
BBIYUCIIUTEIbHBIMUA METOIAMH MIPUKJIATHONH MEXaHUKH JIeTalleil MallluH U 3JIEMEHTOB KOHCTPYKIIUH.

4. CTPYKTYPA U COJIEP)KAHHUE JUCLUIIIMHBI (MOLY.JI5T)

Kon
SAaHATUA

HaumeHnoBaHue pa3iesioB n Cemectp / | YacoB | Komneren- | Jluteparypa | Hurte Ip.
TeM /BU 3aHATUSA/ Kvpc 101011 DaKT. | moar.

IIpnmeyanne

Pa3nen 1. HenTpansnoe
pacTsiKeHHe U CiKaTHe
CTep:KHeil.

1.1

enn u 3amaun kypca 3 2 OIIK-1 JIL.1JI2.1J13.1
COIIPOTHBIICHUSI MaTEPUAIIOB.
Knaccudukanus tesn, cui.
Metox ceueHHs U OCHOBHbBIE
BUJIbI HATPYXKECHUSI.
Hampsokenue. [lepemenienue u
neopMaIuH.

/JTex/

1.2

Pactsoxenne u cxarue. 3 2 OIIK-1 JIL.1JI2.1J13.1
Ompenenenre 1 MOCTPOSHHE
S0P BHYTPEHHUX YCHIIHH,
HAIPSKEHHI B TIOTIEPEUHBIX
cedeHUsX Opyca U ero
TepeMeICHHUSI.

Mp/

13

OCHOBHBIE TUTIOTE3HI B 3 2 OIIK-1 JIL.1JI2.1J13.1
COTIPOTHBIICHUH MaTEPUAIIOB.
Pactspxenue u cxartue.
BuyTpennue ycumnus,
HaIpsDKEHHS B IOTIEPEYHBIX
CEUCHHAX. Y IIIMHEHUE CTEPXKHS.
3akoH I'yka. KosddunueHr
Ilyaccona

/J1ex/

1.4

Pacuer crynenuaToro Opyca. 3 2 OIIK-1 JIL.1JI2.1J13.1
Ompenenenne
nepemeniennit  /TIp/

1.5

JnarpamMmbl pacTsHKeHUs 1 3 2 OIIK-1 JIL.1JI2.1J13.1
cxarus. OCHOBHbIE
MEXaHUUECKHE XapaKTEePUCTUKH
Matepuaia. Jlonyckaemsle
HanpsbkeHusa. Koadounnent
3amaca. Tpu Tuma pacuera mo
JIOTYCKaeMbIM HAINPSHKSHUSIM TIPH
pacTsokeHHH-cxxaTHh.  /JIex/




1.6

CraTtuyecku ornpenenumble u
HEONPEAETUMbIE CUCTEMBI.
Muarpamma Ilpantns. Pacuet no
MIpeJeNbHBIM Harpy3kaM. Y4er
TEeMIepaTypHBIX JeQopMaluii 1
HanpspkeHuit. Herounocts
H3TOTOBJICHUS CTEPIKHEH.
MoHTaKHbIE HAaPSKEHUS B
CTaTUYECKU HEOIPEIeIUMBIX
cucreMax. YueT COOCTBEHHOIO
Beca. bpyc paBHorO
conpoTuBieHus. Pabora u
MIOTEHIMAIbHAS dHEPTHsl
nehopMaIuy Mpy pacTsHKSHUH-
CKATHUH.

/JTex/

OIIK-1

JI1.1J12.1J13.1

1.7

CTaTH4ecKu HEONPEACTIMBIC
CHCTEMBI [IPH PaCTsDKCHHH-
cxarun. /Ilp/

OIIK-1

JI1.1J12.1J13.1

AHanu3 KercoB

1.8

Pacuer mo npexensHBIM
HarpyskaM. Y4eT TeMIepaTypHbIX
nedopMaIiii U HaPsKCHUH.
HeTo4HOCT M3roTOBIICHHS
crepkHel. MOHTa)KHBIE
HaNpsDKEHHUS B CTATHYECKU
HeompeaenuMbIx cuctemax. /IIp/

OIIK-1

JI1.1J12.1J13.1

1.9

LenTpansHOE pacTsHKeHHE U
CXKaTHe CTePIKHEHN
/Cp/

20

OIIK-1

JI1.1J12.1J13.1

Paznen 2. YnuCThbIii cCABHT.
Kpyuenne. I'eomeTpnueckne
XapaKTePUCTHKH IJIOCKUX
CeYeHHi.

2.1

Uucrsiii casur. Hanpsbkenus,
nedopmaruu, 3akoH ['yka npu
qucTOM caBUre. CBsi3b MEXKIY
MOJTyJIEM YTIPYTOCTH ¥ MOJLyJIEM
casura. Hanpsoxenns Ha
HaKJIOHHBIX TUTOIIAKaX MPU
qucToM casure. IloTeHaapHas
SHEPTHs MPH YUCTOM

casure. /JIex/

OIIK-1

JI1.1J12.1J13.1

2.2

Kpydenune 6pyca kpyrioro
ceueHust. KpyTsmuii MoMeHT,
YroJI 3aKpy4rBaHUsl, KacaTelbHbIe
HanpsDKEHUS U IOTeHLMAJIbHAs
SHEPrus ynpyroi gedopmanuu
pu kpydeHuu. [lonspHsiii
MOMEHT MHEPUUH U NOJISIPHBIH
MOMEHT COTIPOTHUBIICHHS JJIS
KPYTJIOTO U KOJIBLIEBOTO CEUCHHS
/JTex/

OIIK-1

JI1.1J12.1J13.1

23

Pacuersl Ha MPOYHOCTD U
KECTKOCTD MPU KPYUCHHUN.
CraTtuyeckn HeonpeaeaTuMble
3a/1a4M ITPU KPyYEHUU.

Mp/

OIIK-1

JI1.1J12.1J13.1
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I'eomerpuueckue
XapaKTePUCTHKH IIOCKUX
ceuenmii. ITnomanu u ux
CTaTHYECKHE MOMEHTEI.
OmnpenesneHue LeHTpa TKECTH
cedeHnss. MOMEHTHI HHEPLIUN
ceueHuii. OCHOBHBIE CBOMCTBA
MOMEHTOB UHepIuu. Brraucnenmne
MOMEHTOB MHEPIIUH CIIOKHBIX
¢buryp /Jlex/

OIIK-1

JI1.1J12.1J13.1

2.5

I'eomeTpuyeckue
XapaKTEePUCTHKH TIOCKHX
ceuenuii. ITmomanu u ux
CTaTHYECKHE MOMEHTEI.
OmnpezeneHne LEHTPa TAKECTH
ceveHust. MOMEHTBI HHEPIMU
ceueHuii. OCHOBHBIC CBOMCTBA
MOMEHTOB HHEPIIUH. BeIuuciieHue
MOMEHTOB HHEPIIMHU CI0XKHBIX
¢uryp. IIpeodpazoBanue
MOMEHTOB HHEPIIUH MPH
napajiesi-HOM MepeHoce oceit
koopauHart. [IpeoOpa3oBanue
MOMEHTOB HHEPILIUH MPH
MOBOPOTE OCEH KOOPAHMHAT.
I'J1aBHBIE OCH U TJIaBHBIE
MOMEHTHI HHepiuu. [ToHATHE O
paauyce HHEPIUH.

Mp/

OIIK-1

JI1.1J12.1J13.1

2.6

YucTeiii casur. Kpydenue.
I'eomerpuueckue
XapaKTePUCTHUKH MIIOCKUX
ceuenwmit. /Cp/

20

OIIK-1

JI1.1J12.1J13.1

Pazgean 3. IIpsamoii monepevHbIi
u3ruo.

3.1

[Tonstre 06 nzrube. [lomepeunsie
CHJIBI M M3TUOAFOLIHE MOMEHTHI.
JuddepenyansHbie
3aBUCHMOCTHU MEXIY
MHTEHCUBHOCTBIO
pacrnpeneneHHoi Harpy3ku (q),
ronepevynoi cwioii (Q ) u
M3ru0aroIIM MOMEHTOM
(M).HopmainbHbIe HampsKEHUS
IIPU YHCTOM U3rUbe U
nonepeyHoM usrude. Tpu Tuna
pacdera Ha IPOYHOCTH IIPU
n3rube 1o

HOPMAJIbHBIM

HarnpspKeHHsM. /JIex/

OIIK-1

JI1.1J12.1J13.1

3.2

[TocTpoenue 3mtop nonepeyHsIx
CHJI X U3rHOaromux
MomeHTOB. /TIp/

OIlIK-1

JI1.1J12.1J13.1

33

KacaresbpHble HalPsDKSHUs PH
nonepevHoM mruode. Gopmymna
XKypasckoro. [Iposepka
IIPOYHOCTH OAJIOK 110
KacaTelbHbIM

HanpsoKeHusIM. /JIex/

OIIK-1

JI1.1J12.1J13.1

34

KacatenbHble HanpsKeHUs IpU
nonepevHom usrude. Gopmyina
XKypasckoro. /IlIp/

OIIK-1

JI1.1J12.1J13.1




3.5

JIuneitaple U yriaoBbie
repeMelleHns Ipu u3rude.
Juddepennpmansaoe ypaBHeHne
YNIPYTroi JTMHAU OaJKH.
['pannynbIe ycaoBus.

/JTex/

OIIK-1

JI1.1J12.1J13.1

3.6

HuddepenuansHoe ypaBHEHUE
YOpPYroi JINHUK OAJIKH.
Mp/

OIIK-1

JI1.1J12.1J13.1

3.7

JIuneitapie U yriaoBsie
NepeMeIeHHs TIPH H3ruoe.
/Mp/

OIIK-1

JI1.1J12.1J13.1

3.8

MerTo/] HaYaabHBIX TAPAMETPOB.
Omnpenenenne HadaabHBIX
napameTpoB. Pacuer Ha
’KECTKOCTb TIPH U3rube.

/J1ex/

OIIK-1

JI1.1J12.1J13.1

39

Merto/ HaYaIbHBIX TAPAMETPOB.
OrnpeneneHre HayaabHBIX
mapameTpoB. Pacuer Ha
KECTKOCTD TPH U3THOE.

Mp/

OIIK-1

JI1.1J12.1J13.1

3.10

[psimoit moniepeunsiii u3rud /Cp/

19,9

OIIK-1

JI1.1J12.1J13.1

3.11

Koncynprammm mepen
3auetom /KpTO/

0,1

OIIK-1

JI1.1J12.1J13.1

Pa3znen 4. DHepreruyeckmne
METO/bI ONpe/IesIeHUsl
nepeMenieHuit

4.1

[orennmansHas sHeprus Opyca B
o01meMm citydae Harpy>KeHusl.
TeopeMbl B3aUMHOCTH padoT
nepemenieHuil. Teopema
Kactunmnano

/JTex/

OIIK-1

JI1.1J12.1J13.1

4.2

[MorennuanbHas sHeprus Opyca B
o011eM citydae Harpys>kKeHusl.
TeopeMbl B3aMMHOCTH padoT u
nepemenieHuil. Teopema
Kacrunuano /TIp/

OIIK-1

JI1.1J12.1J13.1

43

Hurerpan Mopa-Makcsenna.
Crioco0 Bepemaruna. /JIex/

OIIK-1

JI1.1J12.1J13.1

44

Hurerpan Mopa-Makcsenna.
Croco06 Beperaruna. /TIp/

OIIK-1

JI1.1J12.1J13.1

4.5

OHepreTHUecKUe METOIbI
onpeneneHus nepemenienni /Cp/

15

OIIK-1

JI1.1J12.1J13.1

Pa3nen 5. CtaTuuecku
HeonpeaeTuMble CHCTEMBI TPU
u3ruoe.

5.1

CraTuyecky HeonpeeuMbIe
cuctemsl ipu uzrude. Cesiz,
HaKJIaJJbIBaeMble Ha CUCTEMY,
CTeNeHb CTaTHYEeCKOi
HEOIpeeTMMOCTH. MeTo CHlL.
Br16op ocHOBHO# 1
SKBHUBAJIEHTHOU CHUCTEM.

/J1ex/

OIlIK-1

JI1.1J12.1J13.1

5.2

CraTuuecku HCOIIPEACIINMBIC
cucTeMsl pu u3rnoe. Cpssy,
HaKJIaIbIBa€MbIC Ha CUCTCMY,
CTEIeHb CTAaTHYECKOi
HeonpeneauMocTy. /IIp/

OIlIK-1

JI1.1J12.1J13.1
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Kanonuueckue ypaBHeHUS
merona cwit. OnpeneneHue

K03 (HUIIMECHTOB KAHOHHYECKUX
ypaszeHuil. /IIp/

OIIK-1

JI1.1J12.1J13.1

54

Kanonuueckue ypaBHeHUS
merona cwit. OnpeaeneHue

K03 (HUIIMECHTOB KAHOHHYECKUX
ypaBHeHuii. Jlepopmanronnas
nposepka. /JIex/

OIIK-1

JI1.1J12.1J13.1

5.5

Ormpenenenne nepeMerienni B
CTaTHYECKU HEOIPEISITUMBIX
cucremax. /Jlex/

OIIK-1

JI1.1J12.1J13.1

5.6

OmnpezeneHue nepeMerieHuii B
CTaTHYECKU HEONPEICITUMBIX
cucremax. /I1p/

OIIK-1

JI1.1J12.1J13.1

5.7

CraTuuecku HeonpeIeIuMbIe
cuctemsl ipu uzrude /Cp/

15

OIIK-1

JI1.1J12.1J13.1

Pa3znen 6. Hampsizkennoe
COCTOsIHHE B TOUKe. O0mumii
cay4aii nedpopmanmuu 6pyca.

6.1

Bubt HaMnpsKEHHOT'O COCTOAHUSA.

I'J1aBHBIE MIJIOLIAIKH, TJIABHBIE
HAIpsDKEHFsI, TIIAaBHBIE OCH.
HamnpspkeHust Ha HAKITOHHBIX
IUTOIIAIKAX TIPH JTMHEHHOM
HATPSKEHHOM COCTOSTHHU
/JIex/

OIIK-1

JI1.1J12.1J13.1

6.2

BI/I,I[LI HaNpsKCHHOT'O COCTOSAHMA.

I'maBHBIE IIOMAIKY, TIABHBIC
HaIpsUKCHNS, TTIAaBHBIE OCH.
HanpsokeHHs Ha HaKJIOHHBIX
IUIOIA/AKAX MPU JIMHEHHOM
HanpspKkeHHOM cocTostHuu /I1p/

OIIK-1

JI1.1J12.1J13.1

6.3

[Inockoe HanpsikeHHOE
cocrosHue. Hanpsioxenus Ha
HAKJIOHHBIX IUIOUIaIKaX (Tpsmast
3anmaua). Kpyru Mopa

/JTex/

OIIK-1

JI1.1J12.1J13.1

6.4

[Inockoe HanpskeHHOE
cocrosHue. Hanpsokenus Ha
HAKJIOHHBIX IUIOUIaKaX (Tpsmast
3anauva). /TIp/

OIIK-1

JI1.1J12.1J13.1

6.5

O0BbEeMHOE HANIPSHKEHHOE
coctostHue. OGOOLICHHbIH 3aK0H
I'yka. O6bemHas nedopmarus.
VY nenbHas noTeHUUAIbHAS
SHEeprus AedopMarum u eé
COCTABIIIOIINE: YACHbHAS
SHEPrust N3MEHEHU 00beMa U
yJeJbHasl SHEPT Ul U3MCHEHHUS
(bOpMBEL

/JTex/

OIIK-1

JI1.1J12.1J13.1

6.6

l'unore3sl mpodHOCTH U
SKBUBAJICHTHBIC HANPSDKEHUSL.
Teopust Mopa u e€ npuMeHeHue
/JTex/

OIIK-1

JI1.1J12.1J13.1

6.7

Teopun npounoctu. Kpyru
Mopa /TIp/

OIIK-1

JI1.1J12.1J13.1

Pa6Gora B
KOMaHJIe

6.8

OO0BeMHOE HANPSHKEHHOE
coctostHre. O0OOMIEHHBIH 3aKOH
I'yka. /Tp/

OIlIK-1

JI1.1J12.1J13.1

6.9

Hampsokennoe coctosiaue B
touke. O6muii ciryuait
nedopmaryu 6pyca. /Cp/

26

OIIK-1

JI1.1J12.1J13.1




Paznen 7. Ciio:xxHoe
HANPSAKEHHOE COCTOSTHHE

7.1 Kocoii u3ru6. Hopmanbshsie 4 2 OIIK-1 JIT.1J12.1J13.1
HarnpsDKEHHs IPH KOCOM U3THOe.
Hampspxkenus npu
BHELICHTPAIEHOM PACTSKCHUH-
cxKaTum. SAapo cedeHus.

/JTex/

7.2 Kocoit u3ru6. Hopmanbubie 4 2 OIIK-1 JIT.1J12.1J13.1
HaIPsDKEHUS TP KOCOM
nzrube. /TIp/

7.3 Wsrub c kpyyenuem. Pacuer Ha 4 2 OIIK-1 JI1.1J12.1J13.1
MIPOYHOCTH MPH U3rHbe ¢

KPY4YCHHEM KPYTJIOTro
opyca. /Jlex/

7.4 Wsrub c kpyyenuem. Pacuer Ha 4 2 OIIK-1 JI1.1J12.1J13.1
MIPOYHOCTH MPH U3rHOE ¢
Kpy4eHueM kpyriioro opyca. /IIp/

7.5 CrnoxHoe HanpsDKEHHOE 4 19,9 OIIK-1 JIT.1J12.1J13.1
cocrostaue /Cp/

7.6 Koncynbranuu nepen 4 0,1 OIIK-1 JI1.1J12.1J13.1
3auetom /KpTO/

Pasnen 8. JlabopaTopHbIii
NMPAKTHKYM

8.1 Pacrspxenne MUIMHIPUIECKOTO 4 2 OIIK-1 JI1.1J12.1J13.1
oOpasua. [Tocrpoenue
JIMarpaMMbl HATIPSDKSHUST -
nedopmarmu /J1ad/

8.2 Cxarue obpasiia u3 Xpymnkoro 4 2 OIIK-1 JIT.1J12.1J13.1
Matepuana /J1a6/

8.3 Yuctelit u3rub /J1ad/ 4 2 OIIK-1 JI1.1J12.1J13.1

8.4 OnpezaeneHue MOayJist 4 2 OIIK-1 JI1.1J12.1J13.1
ynpyroctu /J1a6/

8.5 Ormpenenenne MOy st 4 2 OIIK-1 JIT.1J12.1J13.1
ITyaccona /J1a6/

8.6 Onpenenenue KodppuuneHTa 4 2 OIIK-1 JI1.1J12.1J13.1
yaapHoit Bsa3koctu /J1a6/

8.7 OnpeneseHne KeCcTKOCTH 4 2 OIIK-1 JI1.1J12.1J13.1
npy>kuHs! /J1a6/

8.8 CrnoxHO€ HaTPSDKEHHOE 4 4 OIIK-1 JIT.1J12.1J13.1

cocrosiHue B Touke. KpydeHune
TpyOuaToro oopasua /J1ad/

Pasznen 9. Kypcosast paGorta

9.1 Pacuets! Ha npoYHOCTH U 4 2 OIlIK-1 JI1.1J12.1J13.1
KECTKOCTb IIPU PACTKEHUH U
cxatun /KpTO/

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KouTpoJibHbIE BONPOCHI H 3aJaHUSA

IIpu TexymieM KOHTPOJIE UCTIONB3YIOTCS U3yUeHHBIE TeMBI. [locie KaX10ro BoIpoca NPUBEICHBI OMOPHBIE 3JIEMEHTHI OTBETA JUIs
npenojasareins. Ha npoMekyTOYHOR aTTeCTalUU Oy CKAeTCsl IPUBJICUCHUE PAHEE U3YUECHHBIX METOI0B, HEOOXOAUMBIX JULS
000CHOBaHUS PEILCHHUS.

B1. ITouemy pacuéTHas cxema JOJDKHA COJEPKaTh OIPAHUYEHUS IPUMEHUMOCTH?

OmnopHslii oTBeT. Hy)HO Ha3BaTh naeanu3aliio FeOMETPHHU, MaTepuala, Harpy30K U CBsI3eH U yKa3aTh yCIOBHS, IIPU KOTOPHIX
0TOpOILIEHHBIC YPPEKTHI CTAHOBATCS CYIIECTBEHHBIMH.

B2. Kak npoBepuTh 31I0pY BHYTPEHHET0 CHIIOBOTO (hakTopa?

Onopuslii otBeT. [IpoBepuTh paBHOBECHE OTCEUEHHOMN YaCTH, 3HAUEHUS Ha KOHLIAX, CKAUYKU U Pa3MEPHOCTH; IIPAaBUJIO 3HAKOB JJOJKHO
OBITH €MHBIM.

B3. Korna nonycruma dopmyna yummnenuss NL/(EA)?

OnopHblii oTBeT. [ MPU3MAaTUUECKOrO y4acTKa Ipyu NOCTOSHHBIX N 1 E, IeHTpaJlbHOM HAarpyeHUU U JIMHEHHO-YIPYTOM
HOBEJICHNY; B 00LIEM cilyuae Ucnonb3ytoT unrerpai N/(EA).

B4. [Touemy paBHOBecHSI HETOCTATOYHO JUISI CTEPKHS MEXIY KECTKUMH OTIOpamMu?




OnopHslii oTBeT. Peakimii 00JbIIe YnCiia HE3aBUCUMBIX YPaBHEHUI PABHOBECHS; HY)KHBI COBMECTHOCTB JiehopManuii U GU3HUECKUe
COOTHOILEHHS C YUETOM TeMIEepaTypbl WIK MOHTAXHOTO HaTsra.

B5. Uem paznuyarorcs ;xECTKOCTh U IPOYHOCTH Marepuana’?

OnopHslii oTBeT. MOYIb YIIPYrocTH 3a1a€T HAKJIOH YIPYTOro y4acTKa JUarpaMMBbl, a Ipeies TeKy4eCTH WiIH IPOYHOCTH —
COOTBETCTBYIOIYIO I'PAHUILY HAIIPSDKEHUHN; OJJTHO HE CIIEAYET U3 APYToro.

B6. [Touemy maner mpoBepsIOT U Ha Cpe3, H Ha CMSTHE?

OnopHslii 0TBET. ITO pa3Hble MEXaHU3MbI IOBPEKACHHUS C Pa3HBIMU PacUETHBIMHU IUIOLIAIAMU; ONPEIENIAeT MEHbIAs JI0ITyCTUMAs
Harpyska.

B7. 3auem HaxoauTH II1aBHBIE IEHTPAIBHBIE OCH CEUECHUs?

Onopsslii otBeT. Ha 3THX OCsX 1eHTpOoOSKHBI MOMEHT HHEPLIMU PaBEeH HYJIIO, YTO MTO3BOJISIET HE3aBUCHMO YUYUTHIBATh J[BA
M3rubaroIMX MOMEHTA.

B8. Mo>HO J1n npuMeHsTh (GOopMyITy KpyueHHs KPyIJIoro Bajia K LIBeuiepy?

Onopselii oTBeT. HeT: runoresa oTCyTCTBHSA eIUIaHALIMY U PaclpeieIeHue HapsKEHUI KPYTJIOro ceueHHs HeMPUMEHUMBI K
OTKPBITOMY ITPOQUITIO.

B9. Kakue Be1muuHbI COXPAHAIOTCS MIPH TOBOPOTE OCEH TIOCKOTO HANPSHKEHHOTO COCTOSHUS?

Onopsslii oTBeT. CyMMa HOPMaJIbHBIX HalpsOKEHUH U OIIpeieIuTeNb INIOCKOT0 TEH30pa; IJIaBHbIE HAPSKEHUS HE 3aBUCST OT
BbIOOpa OCEH.

B10. ITouemy Musec u Tpecka He pearupyloT Ha YUCTOE I'MPOCTATHYECKOE HAIPSHKEHUE?

OnopHslii oTBeT. O6a KpUTEpUs Hauajla TeKy4eCTH IUIACTUYHOIO METajljIa OIPEASIIIOTCS IeBUaTOPOM HAPSDKEHUH;
TUJPOCTaTHYECKas YacTh He CO3aéT (GOPMOU3MEHEHHUS.

B11. I'ie BO3MOXEH 3KCTpEeMyM U3ruOaroero MoMeHTa?

OnopHslii oTBeT. BHYTpH rmankoro yuacTtka Tam, Iie onepedHas cujia paBHa HYJIIO; OTAEIbHO IPOBEPSIOT I'PAHUIIBl YIaCTKOB U
TOYKHU CKayKOB.

B12. Tlouemy yBenuueHne BHICOTHI IPSIMOYTOJIBHOM Oanku 3¢ hekTuBHO npu u3rude?

OnopHslii 0TBeT. MOMEHT CONPOTHUBIICHUS] OTHOCUTENBHO OCH, NapajlieNIbHON MpUHE, paBeH bh?/6; npu GUKCHPOBaHHON MIMPHHE
pacTéT KBaAPaTUYHO TI0 BBICOTE.

B13. I'ne MmakcuManbHBI KacaTeIbHbIC HANPSDKEHHS B IPSMOYTOJILHOM CEYCHUH?

Onopssrii otBeT. Ha HeiltrpanbHO# ocu; MakcuMyMm paBeH 1,5Q/A B pamkax ¢opmyiisl XKypasckoro.

B14. Kakue rpanndabie yCIOBHS 33JaI0T AJIS1 KOHCOIH?

OmnopHsIii oTBeT. B 3aenke HyneBble IPOrud M yroi HOBOPOTa; Ha CBOOOJHOM KOHIIE MOMEHT U ITOTIepeYHast CUJIa COOTBETCTBYIOT
MIPUIOKEHHBIM KOHIIEBBIM BO3/ICHCTBHSIM.

B15. Kak HaliTi nepemelieHne B HalpaBJIeHUH OTCYTCTBYOLIEeH cuitbl o KactunbsHo?

OnopHslii 0TBeT. BBecTH BcrioMorarenbHyo cuity, npoauddepeHInpoBaTh YHEPTUIO 110 HEl U 3aTeM MPUPABHATH BCIIOMOTATEIbHYIO
CHITY HYJIIO.

B16. Uem oTnmmuaercst eIMHUYHBIN MOMEHT OT €IMHUYHOM CHJIBI IPH pacu€Te mepeMenieHmii?

OnopHslii oTBeT. ENMHUYHBII MOMEHT onpesienseT CONpsHKEHHBIN yToJl TOBOPOTa, EAMHUYHAS CHIla — JIMHEHHOE NepeMelleHue B
BbIOpaHHOM HaIPaBJICHUH.

B17. Kak npoBeputs pemieHre METOIOM CHII?

Onopsslii oTBeT. [IpoBepUTH paBHOBECHE HTOTOBOW CHCTEMBI U BHIITOJHEHUE COBMECTHOCTH B YIAJIEHHBIX CBA3SIX; IPY30BbIE U
€IMHUYHBIE COCTOSHHUS JOJIKHBI OTHOCHTBCS K OJTHOH OCHOBHOMW CHCTEME.

B18. Becerna in HeliTpanbHas JTMHUS TP KOCOM M3THOE NEPICHIUKYIIApHA cuiie?

Onopsslii otBeT. Het; e€ nmonoxeHne 3aBUCUT OT OTHOLICHHUS TJIIaBHBIX MOMEHTOB MHEPIIMU M KOMIIOHEHT M3TMOAl0IIero MOMEHTA.
B19. Yto o3HavaeT nomnaganue CKMMAOIIEH CUIIBI B AP0 C€UEHUs?

OnopHslii 0TBET. B paMkax auHEHHOT0 pacnpeeseHns HalpshKeHUH BCE ceueHre C)KaTo WM UMEeT HyJIeBOe HalpshKEHUE Ha
TpaHMILIE; PACTSKCHHS HET.

B20. ITouemy npu u3rude ¢ KpyueHHUEM HeJb3sl IPOCTO CI0KHUTh MAaKCUMAIIbHBIE HATIPSHKCHUS?

Onopsslii oTBeT. HopManbHbIe U KacaTelbHbIe KOMIIOHEHTBI PA3JIMYHbl; X OOBEAUHSIOT B OJTHON TOYKE 10 BHIOPAHHOMY KPUTEPHIO
MPOYHOCTH.

B21. Korna ¢popmyna Ditnepa 3aBblaeT JONYCTUMYIO Harpy3Ky?

Onopsslii otBeT. Koraa kpurnieckoe HanpsiKeHHE BBIXOUT 32 MPeJiel IPONOPIHOHATIBHOCTH WIIM MOJIENb UICAIBHOTO IPSMOTO
CTEP)KHS HE OTPa)KaeT HECOBEPILECHCTBA U AKCIIEHTPUCHTET.

B22. Y0 noCTOSIHHO BI0JIb OJTHO3aMKHYTOTO TOHKOCTEHHOTO KOHTYpa IPH KPyUYeHUU?

OnopHslii otBeT. Kacarenpusli moTok q=T/(2A_m); HanpspkeHUe q/t MEHseTCs IPH W3MEHEHNH TOJIIIUHBI CTCHKH.

B23. Tlouemy He#TpanbHasi OCh KPUBOTO Opyca HE MPOXOIUT Yepe3 LEHTP TAKECTH?

OmnopHblii oTBeT. VicxoqHas KpUBHU3HA NPUBOAUT K HEJIMHEHHOMY 110 Paguycy paclpeeIeHHIo IPoJoIbHOM e opMauu 1
THIIEPOOIMYECKOMY PACTIPEAETICHUIO HaIPSKESHHH.

B24. [Toka3bIBaeT JH CXOAUMOCTD CETKH MPABIIBHOCTD HUIHIESCKON MOIeIn?

OnopHslii oTBeT. Het: oHa mpoBepsieT YNCIICHHOE PeLIeHne IPUHATON MOIEIH; 1JIs BaJIUIA[MH HYKHbI HE3aBUCHMBbIE
SKCHEPUMEHTAJIbHbIE JTaHHBIE U O[EHKA IOrPEITHOCTEH.

5.2. Tembl KypcoOBBIX padoT (IPOEKTOB)

1. Pacu€r cTatuuecku HEONpeaeIUMON CTEPAKHEBOM CHCTEMBI IIPH CWIIOBOM M TEMIIEPATYpPHOM HarpyKeHUH.

Omnpenernenue yCHInid, HAPSDKSHUH U IepeMeIleHNH; y4€T MOHTaKHOM HETOYHOCTH; IOAOOD CEUCHHI M aHAIN3 BITVSIHUS
KECTKOCTHU 3JIEMEHTOB.

2. Pacuér cryneHuaToro Baja Ha IPOYHOCTb M KECTKOCTh IIPH KPYUECHUH.

ITocTpoeHue 3Mmopsl KPYTALIMX MOMEHTOB, I10A00p JUAMETPOB, ONIPEeSIeHN e YITIOB 3aKPY4YHBaHUs; CPABHEHHE CIUIOLIHOTO U
TPyOUYaTOTO UCTIOITHEHHH.

3. Pacuét npuBOIHOIO BaJjia MPH COBMECTHOM JCUCTBHH U3rH0a U KPyUCHHS.




Omnpenernenue peakuuii ornop, HOCTPOSHHUE ATIOP MOMEHTOB B ABYX IIOCKOCTSIX, BEIOODP ONACHBIX CEYEHHUH 1 IOAOOpP ANAMETPOB
110 KPUTEPHUSAM IIPOYHOCTH.

4. Bp10op palnoHaIbHOTO MOMEPEYHOTO CeUEHHsI OAJIKH 110 YCIOBUSAM IPOYHOCTU M KECTKOCTH.

Pacuér HanpspkeHuit 1 nporuOoB; cpaBHEHHE NPSMOYTOJIBLHOT0, IBYTaBPOBOI'O M KOPOOYATOr0 CEYEHUH 110 pacxoy Marepuana.
5. Pacuér crarnuecku HeonpeneIuMoii OalKu ¢ IOTIOJTHUTEIBHOW OTOPON METOIOM CHIL.

Onpepenenue peakuuii, IOCTPOCHUE JIIOP BHYTPEHHUX YCHIUH, pacuéT nepeMelleHuii; uccie10BaHne BIUSHUS TOI0KEHHS
JIOTIOTHUTEIEHOM OTOPHI.

6. Pacu€T KOHCOJILHOTO KPOHIITEHHA MPU KOCOM H3rHoe.

Onpenenenue riIaBHbIX T€OMETPHUUYECKUX XapaKTEePUCTUK CEUCHHUS, TTOJIOKECHUS HEUTPaIbHON JTMHUH, MAKCUMAJIbHBIX HAIPSHKEHUH
U TepeMelleH s KOHIIa KPOHIITeHHa.

7. Pacu€T KOPOTKOH CTOMKY NpU BHELIECHTPEHHOM CKaTHU.

Onpenenenue pacrpeesieHus HalpspKeHUH, IIOCTPOEHHE s/ipa CeueHusl, HoA00p pa3MepoB U IOIyCTUMOTO 3KCLIEHTPUCUTETA
Harpy3Ku.

8. Pacuér cxaroif cTOMKN Ha IPOYHOCTH M YCTOWYHBOCTE.

Onpenenenue riOKOCTH U KPUTUYECKOM CHIIBI, IIPOBEPKA MPUMEHUMOCTH popMyIibl Diliiepa; CpaBHEHUE CEUCHUI U CITIOCOO0B
3aKpeIICHUs KOHIIOB.

9. PacuéT TOHKOCTEHHOT0 3aMKHYTOTO CTEpP KHS Ha KPYUYEHHE.

Onpenernenue KacaTeJIbHOTO MOTOKA, HANPSHDKEHUH U yIila 3aKpy4YUBaHUS; 10100 TOJIIHWHBI CTEHOK U CPaBHEHHE BapUAHTOB
npoduIIs.

10. Pacuér rpy30Boro kproka kak Opyca 00JIbII0i KPUBU3HEL.

Ompenernenue ONacHOToO CEUSHHUs, MOIOKEHUS HEHTPAIBHOM OCH M HOPMAJIbHBIX HAaNPsDKEHHH; T0J00p pa3MepoB U CpaBHEHHE C
MPUOIMKEHHBIM pacyéToM MpsIMOTro Opyca.

Jnst comocTaBUMOro 00bEMa padoT B KaXKIYI0 TEMY LeJiecO00pa3HO BKIIOUYNTH aHATUTHISCKUH pacuér, cpaBHEHHE ABYX
KOHCTPYKTHBHBIX BADHAHTOB U TIPOBEPKY KJIFOUEBOTO PE3yJIbTaTa BBIYUCIUTEIBHBIM criocoOoM. Ha 3amuTe cTyJeHT 000CHOBBIBAaET
pacu€THyI0 CXeMy, JIOMYyIIEHHs U BRIOPaHHBIC pa3MEpHI.

5.3. ®oH1 OLIEHOYHBIX CPEACTB

®DoHJT OLIEHOYHBIX CPEACTB

Tlopsinok McToNb30BaHUS U OXBAT COAEPKAHUS

Bomnpocel B1-B24, npaktuyeckue [TP1-11P24 u camoctositensabie CP1-CP24 cOOTBETCTBYIOT JICKIHSIM C TEMH YK€ HOMEPAMH.
Pacuérnblit 6ank conepxut 12 3ananuii; TecToBbId 0aHK — 12 3ananuii. UncneHHble JaHHBIC SBISAIOTCS Y4eOHBIMHU U HE 3aMEHSIOT
XapaKTepUCTUKH KOHKPETHOW MapKu MaTepualia Uiu HOPMAaTHUBHBIE JIOMyCKaeMble 3HAYCHHSI.

Cemectp Bompocsr Pacuérnrie 3ananus Texymue cpencraa

3 B1-B12 K1-K6 T1-T6; P’ P1-PI'P2; ITP1-11P12

4 B13-B24 K7-K12 T7-T12; PI'P3-PI'P4; I1P13-11P24; JIP1-JIP9

KoHTposbHbIE BOIPOCH! U 3a1aHUs U1 TEKYIIEr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaluu

ITpu TexymieM KOHTPOJIE UCTIONb3YIOTCS U3yUCHHBIE TeMBI. [locie KaX10ro BoIpoca NPUBEICHbI OOPHBIE 3JIEMEHTHI OTBETA JUIs
npenojasateins. Ha npoMesxyTO4HOMN aTTeCTalUy IOy CKAeTCsl IPUBJICUCHUE PAHEE U3YUEHHBIX METOI0B, HEOOXOAUMBIX JUIS
000CHOBAHUS PEIICHHUSI.

B1. [Touemy pacuéTHas cxema JOJDKHA COJEPKaTh OrPaHNUCHUS] IPUMEHUMOCTH?

OnopHslii oTBeT. HyHO Ha3BaTh nAcalN3aLUI0 FEOMETPUU, MaTepuaa, Harpy30K U CBA3€H U yKa3aTh yCIOBUSA, IIPU KOTOPBIX
oTOpoureHHbIe 3(Q(PEKTH CTAHOBSTCS CYIIECTBCHHBIMIL.

B2. Kak nmpoBepuTs 3M0py BHYTPEHHETO CHIIOBOTO (hakTopa?

OnopHslii otBeT. [IpoBepuTh paBHOBECUE OTCEUEHHON YaCTH, 3HAUEHMS HA KOHIIAX, CKAYKU M Pa3MEPHOCTH; IPABHUJIO 3HAKOB JOJDKHO
OBITH €IUHBIM.

B3. Korna nonycruma gopmyna yaausaenust NL/(EA)?

OmnopHblii oTBeT. [J1s MPU3MAaTHUECKOr0 y4acTKa IpH NOCTOSIHHBIX N 1 E, IeHTpalbHOM HarpyeHUU ¥ TMHEHHO-YIPYTOM
MOBEJICHHUH; B 00LIEM Cllydae UCHonb3yIoT unterpain N/(EA).

B4. ITouemy paBHOBeCHsI HEOCTATOUHO UL CTEPKHS MEXKY KECTKUMH OIopaMu?

OmopHBIi oTBeT. Peaknuii 6obIe Yncia He3aBUCHMBIX yPaBHEHHIT PaBHOBECHS; HY KHBI COBMECTHOCTH Ae(hopMaruii U pr3udecKue
COOTHOILEHHUS ¢ Y4ETOM TEMIEPATYPhI MM MOHTAXHOIO HATSTa.

B5. Yem paznuuarorcs KECTKOCTH ¥ MPOYHOCTH MaTepuana?

OmnopHblii 0TBeT. MOAYIIb yIPYTOCTH 331aET HAKJIOH YIIPYToro y4acTKa JUarpaMMBbl, a MpeAes TeKy4ecTH WIH IPOYHOCTH —
COOTBETCTBYIOILYIO IPAHUITY HAPSDKEHHUIT; OHO HE CIEAYET U3 APYToro.

B6. [Touemy naien IpoBEPSIOT U HA CPE3, U HA cMsTUE?

OnopHslii 0TBET. DTO pa3Hble MEXAHU3MbI IOBPEXICHHS C Pa3HBIMU PACUETHBIMHY ILIOIIAAAMHE; ONIPEAEIAET MEHbIIAS JOIIyCTUMAs
Harpyska.

B7. 3aueM HaXOUTh ITIABHBIE LIEHTPAIbHBIE OCU CEUCHUS?

OmnopHslii oTBeT. Ha 3THX 0csX HEeHTpOOEKHBII MOMEHT HHEPLIUH PABEH HYJIIO, YTO MIO3BOJISET HE3aBUCUMO YUUTHIBATH ABA
M3TUOAIONINX MOMEHTA.

B8. MosxHO 11 IpHMEHATH HOpMYITy KpyUeHHUs KPYIJIOTO Baja K IIBeJIepy?

OmnopHslii oTBeT. HeT: runoTesa oTCyTCTBUS JEIUIaHAIMK U PacTIpeeIeHIe HaPsHKEHUH KPYTTIOro CeUeHUST HEMPUMEHUMBI K
OTKPBITOMY TIPO(HITIO.

B9. Kakue BeIU4IUHBI COXPaHAIOTCS IPH HOBOPOTE OCEH MIOCKOTO HAMPSXKEHHOTO COCTOSAHUA?

OnopHslii oTBeT. CyMMa HOPMaJIbHBIX HAIPsDKEHUH U ONpeJeauTellb INIOCKOr0 TEH30Pa; T1aBHble HAPSDKEHUS HE 3aBUCST OT
BbIOOpa OCei.

B10. TTouemy Muzec u Tpecka He pearnpyioT Ha YACTOE THIPOCTATHUECKOE HAMPsDKEHHE?




Onopsslii oTBeT. O0a KpUTEpHUs Havyaja TeKYy4YEeCTH IJIACTUYHOI0 METaljia OTPEIEIISIOTCS ICBUaTOPOM HAIPSKECHHUH;
THIIPOCTAaTHYECKAst YacTh HE CO34aéT (HOPMOU3IMEHEHHUS.

B11. I'ne BO3MOXEH 3KCTpeMyM U3rudaronero MoMmeHra?

OnopHslii 0TBeT. BHYTpH riankoro yuactka Tam, IJe MonepeyHas Cujia paBHa HYJIO; OTIEIbHO MPOBEPSIOT I'PAHUIIBl YYaCTKOB U
TOYKU CKayKOB.

B12. TToueMy yBenuueHHE BHICOTHI IPSIMOYTOJIBHOM Oanku 3 pekTHBHO npu u3rude?

OnopHslii 0TBET. MOMEHT CONPOTHUBIICHUS] OTHOCUTENILHO OCH, NapajlieNIbHON MIMpUHE, paBeH bh?/6; npu pUKCHPOBAaHHON IIMPHHE
pacTéT KBaJpaTHUYHO II0 BBICOTE.

B13. I'ne makcumanbHbI KacaTeIbHbIE HAIPSDKEHHSI B IPSIMOYTOIBHOM CEUSHHUH?

Onopnsrii otBeT. Ha HeltrpanbHO# ocu; MakcuMyM paseH 1,5Q/A B pamkax dopmyuisl XKypasckoro.

B14. Kakue rpaHu4HbIE yCIOBUS 33/1aI0T JUII KOHCOJIU?

OnopHslii oTBeT. B 3azeske HyneBble POrud U yroj MOBOpOTa; Ha CBOOOHOM KOHIIE MOMEHT U IIOIepeyHast CUJla COOTBETCTBYIOT
MIPUII0’KEHHBIM KOHIIEBBIM BO3/1EHCTBHSAM.

B15. Kak naiitn nepemMenienre B HampaBJIeHUH OTCYTCTBYIOMIEH cribl o Kactunbsao?

OmnopHsIii 0TBeT. BBeCTH BcrioMoraTenbHyIo CHily, Tpoaud GepeHIupoBaTh SHEPTHUIO M0 HEH U 3aTeM MPUPABHATH BCIIOMOTATEIbHYIO
CUJTY HYJIIO.

B16. Uem oTiimuaercst e IMHUYHBIA MOMEHT OT €IMHUYHOM CHJIBI IPH PAcUE€Te MepeMeIeHi?

OnopHslii oTBeT. ENMHUYHBII MOMEHT onpeieNsieT CONpsHKEHHBIN yToll IOBOPOTa, EAMHUYHAS CHIIa — JIMHEWHOE NepeMellIeHUE B
BBIOpaHHOM HaIPaBJICHUH.

B17. Kak npoBepuTh pelieHne MeToI0M CHil?

Onopsslii otBeT. [IpoBepuTh paBHOBECHE NTOTOBOM CHCTEMBI U BBIITOJHEHHUE COBMECTHOCTH B YIAJIEHHBIX CBA3SIX; IPY30BbIE U
€IMHUYHBIE COCTOSIHUSA JO0JIKHBI OTHOCUTBCS K OJTHOH OCHOBHOMW CHCTEME.

B18. Becerna in HeliTpanbHas TUHUS TIPU KOCOM M3THOE TIEPIICHIUKYIIpHA Crie?

Onopsslii otBeT. Het; e€ nmonoxeHue 3aBUCUT OT OTHOILIEHHUS TIIABHBIX MOMEHTOB MHEPIIMU M KOMIIOHEHT M3THOAIOIIEr0 MOMEHTA.
B19. Uro o3HauaeT momnajiaHue CKUMAIOIICH CHIIBI B SIPO CEUCHUs?

OnopHslii 0TBeT. B paMkax auHEHHOTO pacnpeeneHns HalpshKeHUH BCE CeUeHHe CHKaTo WM UMEET HYJIeBOE HalpsHDKEHUE Ha
TpaHHIIEe; PACTSDKEHHS HET.

B20. TTouemy npum m3rude ¢ KpydeHHEM HETb3s MIPOCTO CIOKUTH MAKCUMAIbHBIE HATIPSDKSHUS !

OmnopHeIii oTBeT. HopManbsHbIe U KacaTelbHbIe KOMIIOHEHTHI PAa3InIHbL; HX O0BEANHSIIOT B OTHOM TOUKE 10 BEIOPAaHHOMY KPUTEPHUIO
TIPOYHOCTH.

B21. Korna ¢hopmyia Diinepa 3aBbIIacT JOMYCTUMYIO HATPy3Ky?

Onopssrii otBeT. Koraa kputnieckoe HanpsiKeHHE BBIXOUT 32 MPeJiel] IPONOPIHOHATIBHOCTH WIIM MOJIENb UICABHOTO IPSIMOTO
CTEPKHS HE OTPa)KaeT HECOBEPILEHCTBA M AKCIICHTPUCHTET.

B22. YT0 nOCTOSIHHO BJ0JIb OJTHO3aMKHYTOTO TOHKOCTEHHOTO KOHTYpa IMPH KPyUYeHUHU?

Onopsusrii otBeT. KacaresbHsiii notok q=T/(2A_m); HanpspKeHUE q/t MEHSETCs PH W3MEHEHUH TOJIIIMHBI CTEHKH.

B23. [Nouemy HelTpanbHast OCh KPHBOTO Opyca He TIPOXOIUT Yepe3 LEHTP TsDKeCTH?

OmnopHsIii oTBeT. VcxoqHas KpHBU3HA TPUBOAUT K HEIMHEWHOMY T10 PaJHyCy paclpee’IeHHIo IPOoI0IbHOM e opMarui 1
THIIEpOOITMYECKOMY PACTIPENETICHUIO HAIPsHKESHIH.

B24. Toxa3bIBaeT i1 CXOTUMOCTh CETKH MPAaBUILHOCTh (pr3n4ecKoit Monenun?

OnopHslii oTBeT. HeT: oHa nmpoBepsieT YUCIICHHOE PELICHUE IPUHATON MOICIH; AJIsl BAJIMIAIMH HYKHBI HE3aBUCHMBIC
9KCHEPUMEHTAIILHBIE TAHHBIE U OL[CHKA MOTPEITHOCTEH.

PacuérHble 3a1aHNs U 3TaJIOHBI OTBETOB

OpHEHTHPOBOYHOE BpeMsi OAHOM 3a1aun — 25-35 MuHyT, OoJee cioxHOi — 1o 40 MuHYT. JlommyckaeTcsi HeporpaMMHpPYEeMBIH
KabKyIsaTop. CxeMy H300paxaroT Mo YCIOBUIO; €AWHHIBI COTJIACYIOT A0 MOJCTAHOBKH YUCEN. DTAJIOH CIYKUT IS HPOBEPKU
TIPEeroJIaBaTeseM.

K1. LlentpanbHoe pacTsukeHue

Cemectp 3; nekuuu 3.

CranpHoli crepkenpb anuHoit 1000 MM 1 momaapio 200 mm? pactanyt cuioid 40 kH. E=200000 MITa, npenen tekyuectu 300 MITa.
Haiinute HanpsokeHue, yJJIMHEHUE U 3a11aC 10 TEKY4ECTH.

Oranon. 6=P/A=200 MIIa; A=PL/(EA)=1,00 mm; n=300/200=1,50.

K2. CrecHéHHOE TeMIiepaTypHOe paclIupeHue

Cemectp 3; neknuu 4.

TIpsimoit creprkens miommaapio 300 MM? 3aKperIéH Mexay a0COMIOTHO KECTKUMHU oropamu 0e3 3a3opa 1 Harpet Ha 40 °C.
E=200000 MIla, a=12-10"¢ °C™'. HaiiguTe TeMnepaTypHO€e HalpsLKEHUE U MTPOJOIBHYIO CUITY; TOTEPI0 YCTOMYMBOCTH HE
YYUTHIBATD.

OtanoH. c=—EaAT=—96 MIla; N=cA=-28,8 kH. 3Hak MHHyC COOTBETCTBYET C)KAaTHIO; MTOJIHOE yATNHEHUE PABHO HYJIIO.

K3. Maer B AByXCpe3HOM COETUHEHUH

Cemectp 3; nekuuu 6.

Cuna 30 xH nepenaércs nHeHTpaIbHOM MPOYIIMHON TOJNIIMHON 8§ MM Ha JIBe HapYXKHbIE [IEKH TOILIMHON 1o 6 MM. Harpyska mexay
mekamu enutest noposuy. [lanen nuamerpom 12 MM, nomyckaemsie HanpsbxeHus cpesa 100 Mlla u cmarus 200 MlITa. ITposepste
naJel ¥ NoA0epuTe AUaMeTp ¢ OKPYTIIEHHEM BBEPX JI0 LEJIOT0 MHJUTMMETPA; U3rH0 Majiblia He yYUTHIBATS.

Oranon. 1=F/(2nd*4)=132,6 MIla; cmaTue ueHTpansHoi npoymunHsl 312,5 MIla, kaxnoii meku 208,3 MITa. d no cpesy >13,82 mwm,
0 HEHTpaJIbHOU npoymuHe >18,75 MM, o HapyskHOH 1meke >12,50 MM. MuHMManbHbIN nesbli fuaMeTp 19 MM.

K4. TIpouHoCTh M XKECTKOCTH KPYTJIOTO Baja

Cemectp 3; nekuuu 8.

CrutomHo# Ban puHoi 1000 mm nepenaér moment 1 kH-m. G=80000 MIla, nomyckaemoe xacarensHoe Hanpsoxenue 80 Mlla,
Jonyctumslii yrou 2°. IIposepbre quamerp 40 MM 1 HailiuTe MUHUMAJbHBIN PacUETHBINA TUAMETP.

Oranon. [Ipu d=40 mm: 1=16T/(nd®)=79,58 MIla; ¢=32TL/(n1Gd*)=0,04974 pan=2,85°. IIpoyHocThk obeceueHa, KECTKOCTh HE




obecrnievena. [To mpounoctu d>39,93 mm, no xéctroct d>43,70 MM; onpenenseT KECTKOCTb.

K5. I'naBHbIe 1 5KBUBAJICHTHBIC HANIPSIKECHUS

Cemectp 3; nekuuu 9—10.

B touke ox=80 MIla, cy=—20 MIla, txy=30 MIla, ocTaisHble KOMIIOHEHTHI PaBHBI Hy 0. HaliiuTe TpH rl1aBHBIX HaNpsHKEHUS,
SKBUBAJICHTHBIC HaNpspKeHUs Tpecka u Mu3zeca u 3anac no Musecy npu npenene rekyuectu 240 MITa.

Oranon. ['naBHble HanpshkeHus 1o yobiBanuto: 88,31; 0; —28,31 MIla. 63kB,T=116,62 MI1a; 03KB,M:\/(cxzfcxcy+cy2+3rxy2)
=105,36 MIla; n=2,28.

K6. TIpounocTh Oanku npu nMpsiMoMm u3ruode

Cemectp 3; nexkuuu 11-12.

MapuupHo onépras no koHiaM 6anka nponérom 2000 mm HarpyxeHa nocepenune cuiioid 10 kH. Ceuenne npsMoyrojbHOe: NIMPUHA
40 mm, Beicota 80 MM. Haiinure peakiiuy, MakCUMalbHBIE MOMEHT 1 MaKCHMaJbHOE HOPMAJIbHOE HANPSIKEHHE.

Otanon. Peaxuuu o 5 kH; Mmax=PL/4=5 xH-m; [=bh3/12=1,7067-10° mm*; W=bh?/6=42666,7 mm*; cmax=117,19 MIla.

K7. TIporu6 u xacarenpHOE HANpsDKEHNUE OaJKu

Cemectp 4; nexkuuu 13-14.

s 6anku K6 nmpunsates E=200000 MITa. Haiigure MakcuMallbHOE KacaTelIbHOE HAIIPSDKEHUE W IPOTHO; IPOBEPHTE AOMYCTHMBIH
nporu6 L/400.

OranoH. tmax=1,5Q/A=2,344 MIla B ceueHHsIX BHE TOUKH npwioxenus cwibl; fmax=PL3/(48El)=4,883 mwm. [lomycTumetii mporud 5
MM; YCJIOBHE BBITIOJIHEHO.

K8. OHeprernyeckuii pacu€r yiMHeHHUS

Cemectp 4; nexnuu 15.

CryneHuaThIid CTePKEHb COCTOUT U3 JIBYX MOCIEN0BATENLHBIX yIacTKOB THHOH o 500 MM, mnomaasmu 200 u 400 mm?, E=200000
MIla. Ha cBoGoaHOM KoHIle cuia 30 kH, BTopoit koHel 3akperuiéH. Onpeaenure SHepruo AedopMariy 1 nepeMenieHue KoHIa
metonoM KactuiesHo.

Oranon. U=P%(2E)-(L1/A1+L2/A2)=8437,5 H-Mmm=8,4375 [I)x. A=0U/0P=0,5625 mm.

K9. Banka ¢ oHO# JuIIHEH Omopoit

Cemecrtp 4; neknuu 16-17.

Banka nyuHOM 2 M 3ameMiieHa ciieBa U mapHUpHO onépra crpasa. [1o Bcemy nponéry neiicrsyer q=2 kH/m BHu3, EI nocrosiHHO.
MetoznoM cui HalauTe peakiui 1 MOMEHT 3a/IeJIKH.

Oranon. CoBmectrocth: qL*/(8EI)—RB-L3/(3EI)=0. RB=3qL/8=1,5 kH BBepx; RA=2,5 kH BBepX; MOMEHT BHEUIHEH pEaKInu
3agenku | kH-M mpoTUB yacoBoii cTpenku. BHyTpeHHNI MOMEHT y 3aenku —1 kH'M mpu MonoXuTeIbHOM MPOrHOaroIeM MOMEHTE.
K10. Ban nipu usrube u Kpy4eHun

Cemectp 4; nekuuu 20.

B omacHoM cedenuu kpyrioro Baja nuametpoM 40 MM m3rubaromue MoMeHTsl My=0,6 kH'M 1 Mz=0,8 xH M, kpyTsimuii MOMEHT
0,8 kH-m. [Ipenen texyuectu 300 MIla. Haiinure HanpsbkeHus B HanOosee Harpy>KeHHOM TOYKe U 3amnac o Musecy 6e3
KOHIIEHTPaTOPOB.

Aranon. M=\(My*+Mz?)=1 kH-m; 6=32M/(nd*)=159,15 MIla; =16T/(1d*)=63,66 MIla; 65xB=\(c>+312)=193,62 MIIa; n=1,55.
K11. DitnepoBa ycTOiUNBOCTh CTOMKH

Cemectp 4; nexkuuu 21.

IIpsimoii mapHUpHO 3aKpeIUIEHHBIH 0 KOHLAM crepxkeHb AnuHoi 2000 MM nMeeT kpyrioe ceuenue auamerpom 30 mm. E=200000
MIla, npexnen nponopunonansHocty 200 MITa. Haiinure KpUTHUECKYIO CHITY, TPOBEPHTE IPUMEHUMOCTh Diepa U 3arac IpH cuiie
10 xH.

Oranon. [=nd*/64=39760,8 mm*; i=d/4=7,5 mm; A=266,67; Pcr=rn*El/L?>=19,62 xH; ocr=27,76 MI1a<200 MIla. Ynpyras ¢popmysa
npuMeHnMa; nyct=1,96 mis uaearsHOTO CTEPIKHS.

K12. 3aMKHYTBIN TOHKOCTEHHBIN TPO(UITH

Cemectp 4; nexkuuu 22.

OnHO3aMKHYTasi TOHKOCTEHHAsl TPyOa UMeeT KBagpaTHbI cpeAnHHbINH KOHTYp 100%100 MM, IOCTOSIHHYIO TOJILIUHY 2 MM, ATHHY
1000 mM. MomenT 1 kH-m, G=80000 MIa. Haiinute xacarenbHbIi OTOK, HANIPSDKEHUE W yroJl 3aKpy4YUBaHus 10 Moaenu bpenra.
Sranon. Am=10000 mm?; q=T/(2Am)=50 H/mm; t=q/t=25 MITa. Jt=4Am?($ds/t)=2-10¢ mm*; ¢=TL/(GJt)=0,00625 pax=0,358°.
TecToBbie 3a7aHUA

B xaxxom 3amanuu oguH mpaBmiibHEIN 0TBeT. KoMmrutekt u3 6 3amanuit paccunrtan Ha 10 MunyT. T1-T6 oTHOCSTCS K 3-MYy cemecTpy,
T7-T12 — k 4-my.

T1. YaBoeHue AIMHBI MPU3MAaTHUECKOTO PACTSHYTOTO CTEP)KHS NPH Hem3MeHHBIX P, E u A u3Mmenser yumHeHne

A ymenbiaer BaBoe; b yBenuuuBaer BaBoe; B He usmensiet; [ yBenuuuBaet BueTBEpO.

T2. IIpy NOJHOCTHIO CTECHEHHOM PAaBHOMEPHOM HarpeBe MPsIMOTO CTEPKHS BO3HUKAET

A TonbKo pacTskeHue; b HyneBoe HanpsbkeHue; B cxarue; I' Tosibko kpyueHue.

T3. PasmepHOCTh MOMEHTA MHEPLIUH ILUIOIAAN

A mm; b mm?; B mv3; T mv*.

T4. IIpu Kpy4eHHH KpYyTJIOro CIUIOLUIHOTO Baja MAaKCUMYM KacaTeJIbHOTO HANPSHKEHUS PacIIONIOKeH

A Ha ocu; b Ha noBepxHocTH; B Be3ne oquHakoB; I TOIBKO y OMOPEI IIPHU JIFOOOM Harpy>KeHHH.

T5. Havano Texydectu mo Musecy mpu 4MCTOM THIAPOCTATUYECKOM COCTOSHUN

A ompenensiercs: yIBOSHHBIM JaBlicHHEM; b onpesessieTcss cpefHUM HanpsbkeHHeM; B He porHo3upyeTcs 3TuM Kputepuem; I
BCETJIa HACTYTIaeT.

T6. BayTpu riiaakoro y4actka 6anku ycnoBre Q=0 yka3plBaeT Ha BO3MOKHBIN

A skctpemyM M; b paspsiB nporuba; B o0s3arensublii Hyas M; I' pa3psIB yria moBopora.

T7. B dopmyie XKypasckoro BennunHa Q o0o3HadaeT

A npononbHyto cuity; b kpytamuii Moment; B nonepeunyto cuiy; I' ocaaky onopsi.

T8. IIpou3BoHast SHEPTUH 110 BCIIOMOTATEIbHOMY MOMEHTY ONpENesieT




A Temnepatypy; b yrox moBopora; B momans ceuenus; I’ mogyns ynpyroctu.

T9. YaBoeHue AnuHbI HeaIbHOM MIapHUPHOI cTolKu npu nocrosHHOM El mensier Per

A yBenunuuBaet BlBoe; b ymeHbInaer BiBoe; B ymenbuiaer Buersepo; I' He n3aMeHser.

T10. ITpu 3aMKHYTOM OZHOKOHTYPHOM KPYYEHUH U TIEPEMEHHON TOJIIMHE ITOCTOSIHHO

A xacarenbHoe HanpspkeHue; b HopmanbHoe HanpspbkeHue; B kacarenbHbiid ToTok; [ TommuHa.

T11. CpaBuenne cerok B MKD HenocpencTBeHHO poBepsieT

A dKCTIepUMEHTAIBHYIO JOCTOBEPHOCTh MaTepualia; b YUCICHHYIO CXOAMMOCTh BRIOpaHHOM MojieH; B BeposTHOCTB OTKa3a; [
TOYHOCTb BCEX I'PAaHUYHBIX YCIOBHH.

T12. Ha nonoaHUTENLHON HEMOABIKHON MAPHUPHOU OTope Oaliku 00s13aTebHO PaBEeH HYIIIO

A m3rubaronuii MOMeHT B J1t000M ceyeHny; b yron nosopora; B nporu6; I' nonepeunas cuna.

Kmoun: T1 — b; T2 —B; T3 —TI'; T4 —Bb; TS—B; T6 — A; T7—B; T8 — b; T9—B; T10 — B; T11 — b; T12 — B.
PacuérHo rpaduueckue paboThl

B kaxxnom cemecTpe npeiararorcs e padboTel. [IncbMeHHBIH pacuéT BHIMOIHAECTCS B PaMKaX CaMOCTOATENbHON paboTHI, 3aIuTa
3aHUMAET 5—7 MUHYT COOTBETCTBYIOILETO MPAKTUYECKOT0 3aHATHA. [Ipy N3MEHEHNN UCXOAHBIX YHCE NIPEToiaBaTesb
MIPEIBAPUTENIBHO MEPECUNTHIBACT ITAJIOH.

PI'P1. Pactskenue u kpy4eHue

Cemecrtp 3; neknuu 3-8; 3amanus K1, K2, K4.

Boimonnuts pacuér no ucxoausiM AanHbsM K1, K2 n K4; npenctaButh 31ophl, nepeMenienns 1 BbIOOp ONpeAeIsionero yCIoBusl.
CpaBHHUTB UCXO/HBIN BaJl C TPyOUYATHIM P TOH XKe IUIOIaAu cedeHus, npunsaB dsa/duap=0,6.

PI'P2. IIpouHOCTb Ganku ¥ HaIPsDKEHHOE COCTOSHHE

Cemectp 3; nekuuu 7, 9—12; 3aganus K5, K6.

TTo K5 mpoBeputh TOUKy 10 ABYM Kputepusm; o K6 mompo0pars BEICOTY IPSIMOYTOJIBHOTO ceueHus mpu b=40 MM U 10IycKaeMoM
HopmansHOM Hanpspkernn 100 MIla, okpyramB BEICOTY BBEPX JI0 IEOTO MAJUTUMETPA.

PI'P3. TIpo4HOCTb M %KECTKOCTH OAIIOUHON CUCTEMBI

Cemectp 4; neknuu 13—17, 24; 3ananus K7, K9.

Pemute K7 1 K9. [l K7 noctpouts 0anodnyio wim 00bEMHYI0 KOHEYHOJIEMEHTHYIO MOJIE/ b Ha TPEX MOCIIeI0BATEeIbHO
crymaemsix cetkax. CpaBHUTh peakuy U Iporud; s 00bEMHOM MOJIENTN OTIEIEHO OOBSCHUTD BIMSHHUE MTOTIEPEYHOTO C/IBHTA.
PI'P4. CroxxHOE COPOTHBIIEHNE U yCTOHINBOCTH

Cemectp 4; nexkuuu 18-23; 3amanus K10-K12.

Pemuts K10-K12. [Ins K10 momo6pats nuamerp npu Tpedyemom 3anace 2,0. st K11 onpenenuts MakCUMaNbHYO JUTHHY
U/ICAIBHOTO CTEPIKHS MpH 3anace ycrolunBoctu 2,0 u 3aganHoi cuie 10 kH.

TpeboBaHuUs K pe3yIbTaTy: UCXOIHAs CXeMa, JOMYIICHUS, YPAaBHEHUS U €AMHUIIBI, PACUYET U SIIOPHI, HE3aBUCUMas IPOBEPKA,
WH)KEHEPHBIH BBIBOA. J[J1s1 BBIYMCINTEIHHOM YacTH MPHIIAraloTCsl UCXOIHBIE MTapaMeTPhl MOJICIH U TaOJIUIa CPABHEHHS PE3YJIbTaTOB.
OpueHTHPBI [T TPOBEPKU pacu€THO rpaduecKux padboT

PI'P1: npu oTHOmIEeHNN tuametpoB 0,6 U paBHOI! IUIOIAAN HAPYXKHBIN JruaMeTp TpyOuaToro Baja paseH 1,25 nuaMerpa CIJIOIIHOTO;
MOJIIPHBIA MOMEHT MHEPLIMH Bo3pacTaet B 2,125 pasa, yroin 3akpyunBanus coctasiser 0,4706 ucxoxnoro. PI'P2: Tpebyemas BricoTa
bamku 86,60 MM, ociie okpyraerns 87 mm. PI'P4: Tpebyemsriii amametp Bana 43,55 MM; MakcHMalbHas JUIMHA HICATHBHON CTORKA
okojo 1981 mm.

3amuTa 1abopaToOpHBIX PaboT

OueHuBaloTcst paKTHUECKU BHINOIHEHHbIE SKCIIEPUMEHTHI. OTUET COAEPKUT CXEMY YCTAaHOBKH, CBEAECHHS 00 00pasie 1
HU3MEPUTEIIAX, UCXOAHBIC NU3MEPCHUS, 06p3.60TKy, CAUHHUIBI 1 OLCHKY ITOTrPECIIHOCTU, CPABHECHUE C MOACJIbIO U BBIBO. I/ISMCpCHHbIC
JIaHHBIE HEe 3aMEHSIOTCS PACUETHBIMU 0e3 SIBHOTO yKa3aHH. [IpH OTCYTCTBHHM yCTaHOBKH Ha3BaHHE H CIIOCOO MPOBEICHUS
COOTBETCTBYIOIIEH pabOTHI COTIIACYIOTCS OTIEIBHO.

* Kaxoe pacuérHoe npezrnoioxKeHne npoBepseTcst JaHHBIM 3KCIIEPUMEHTOM?

» Kaxue BenuunHBI M3MEPEHbI HENOCPECTBEHHO, a KaKUe MOIyUYeHbI pacuéTom?

* Kak onpeneneHs! 4yBCTBUTEILHOCTS U3MEPHUTENIS U IIOTPEIHOCTD pe3yibTaTa’?

* Kakue ¢u3ndeckie IpUUMHBL MOTYT OOBSICHUT PACXOXKIECHHE C PACUETHON MOJIebi0?

ITpumepsl OUIETOB MPOMEXKYTOUHOI aTTeCTalluU

bunet comepxut ABa TEOPETUUECKUX BOMPOCA U OJHY pacu€THyo 3a1auy. Pexomenayemoe BpeMss — 60 MUHYT. Y CIIOBUSI U OTIOPHBIE
OTBETHI IIPUBEICHBI B 0aHKaX BBIILIE; IOTIOJHUTEIbHbBIE OUIETHl (POPMHUPYIOTCS C COXPAHEHUEM COITOCTABUMOH CII0KHOCTH.

Buner Cemectp Bonpock 3amaua

3.13B1,B3Kl

3.23B4,B5K2

3.33B7,B8 K4

3.43B9,B10KS

4.14B13,B14 K7

4.24B15,B16 K8

4.34B17,B19K9

4.4 4B21,B24 K11

Kpurepuu onenupanus

IIpeanaraemas mkana MpUMEHSIETCS K KKAOMY BUAY paOOTHI OTAENbHO. CBeAeHHE Pe3yNbTaTOB TEKYIET0 KOHTPOIIS U
MPOMEKYTOYHOH aTTECTALMH B UTOTOBYIO OLIEHKY BBINOJIHACTCA IO JIOKAILHOMY MOPSIAKY YHHUBEPCUTETA; 00s3aTeIbHBIC Beca U
YCIIOBHS IOITYCKa 3/1€Ch HE YCTaHABINBAIOTCS.

CpenctBo bamnbl Pacnipenenenue 6aminos

VYerublii Bonpoc 5 Onpenenenus U cMblcl — 1; nomyieHuss — 1; KoppeKTHbIe CBI3H U GOpMyJIbl — 2; BBIBOA — 1.




Tect u3 6 3amanuii 6 OQUH MPaBUIBHBI OTBET — 1; HEBEPHBIA WM MPOITyIeHHBIH — (.

Opna pacuérHas 3a1a4a 20 Cxema u nonyuieHus — 4; ypaBHEHHs U MeTOJl — 6; BBIUMCIICHUS U eJUHULBI — 6;
MIPOBEPKHU U BHIBOJ — 4.

PI'P 30 Cxema u nannbie — 4; pacuéTHasi MOJIENIb — 6; BRIYHUCIICHHS U JMIOPEI — §; He3aBUCHMasl POBEPKA U aHATU3
— 6; nHAMBUAYaNIbHAS 3amKuTa — 6.

JlaGoparophas pabora 20 Cxema 1 ycloBUs — 3; HCXOJHBIC U3MEpEHHs — 5; 00paboTKa U MOTPELIHOCTE — 5;
COITOCTaBJICHUE C MOJICIIbI0 — 3; 3amuTa — 4.

Buner 40 Kaxnerii Teopetrueckuii Borpoc — a0 10; pacu€rnas 3agaga — g0 20. st Bompoca: onpenenenus — 2;
JOTyIeHnsT — 2; 0OBbsICHEHUE CBsA3eH — 4; WH)KEHEPHBIN BHIBOJ — 2.

st PTP3 B kareropun «He3aBucnumasi MpoBepKa U aHAIm3y» 2 Oaliia OTBOIATCS HAa PABHOBECHE PEaKIUid, 2 — Ha CpaBHEHHE C
AHATUTHISCKUM POTHOOM, 2 — Ha CETOYHYIO CXOJJUMOCTh U 00BSICHEHHE PACX0KICHUIA. 3HaYCHHE TPOrnda CPaBHUBACTCS C
COTJIaCOBAaHHOMW 0AI0YHOM JTO0 00BEMHOMN HeaNn3aIKeil; 0JJHO YHUBEPCATbHOE JOMYCTUMOE PACXOKICHHE [T Pa3HBbIX MOJIeTei
He 3a7aéTcsl.

DTanoHbI YHCICHHBIX OTBETOB MPUBEICHBI C OKpyriaeHueM. [Ipu coBmaseHnu MOIENH IOMyCKaeTCs pacXokaAeHne B npenenax 1% u3-
3a OKPYIJIEHHST; KOPPEKTHBIH aJIbTEPHATHUBHEINA C1I0c00 1 000CHOBaHHAS MOBHIIIEHHAs! TOYHOCTH OLIEHMBAIOTCS OIMHAKOBO. Omuoka
B €MHUINAX OLEHUBAETCS B YACTH BBIYHCIICHUH, a He OOHYJISET BEPHYIO ITOCTaHOBKY. Eciy omibka aeaeT perieHne Jpyroi
¢bm3nyeckoil 3amayeii, 6ayuIbl 32 COOTBETCTBYIOIINE YPABHEHUS U BEIBOJ HE HAUUCIISIFOTCSL.

Yposens buner uz 40 ons ot makcumyma ConepikaTeNbHbI OpUEHTHD

Otimmano 34-40 85-100% KoppekTHast MoJiesib, 000CHOBaHHBIN Pacd&T U CAMOCTOSTEIBHBINA BBIBOI.

Xopomo 28-33 70—menee 85% OcHOBHOE pelleHrne BEPHO; UIMEIOTCS OTIEJIbHBIE HETOYHOCTH.

VY nosnerBopurensHo 20-27 50-menee 70% [loka3zaHo moHHMaHWE OCHOBHBIX CBSA3€H M MOJIYYEHO YaCTUYHO BEPHOE

penreHue.

HeynosnerBopurensao 0—-19 Menee 50% He packpbIThI KITI0YeBBIE CBS3U OO0 pacyéT HE MOITBEPIKIAET

MTOHHUMaHKE MOJIETIH.

TIpu ucnonb30BaHuy hopMaTa «3a4TEHO / HE 3aUTEHO» mpeaiaraeMeiid mopor — 50% Makcumyma. OlieHKa 3a TEOPHIO U PacuéT
MOKAa3bIBACTCSI PA3/ICIbHO; JOCTIKCHHE CYMMapHOT0 MOPOra He 3aMeHsIeT TPeOOBaHUs MPOAEMOHCTPUPOBATH OCHOBHOM METO
pacuéra. Ecnu B pacu€rHoii yactu 6unera HabpaHo MeHee 10 n3 20 GajuioB, MOJIOXKHUTENbHAS OI[CHKA 10 IPEIJI0KEHHOMY BapUaHTy
He BeicTaBiseTcs. st PTP u mabopatopHoii paboThl MUHUMYM 32 HHIUBUAYATbHYIO 3aIIUTy — COOTBETCTBEHHO 3 U3 6 1 2 u3 4
6aioB.

5.4. IlepeyeHb BHOB OLlCHOYHBIX CPeJICTB

Y CTHBIH 0NpOC 10 KOHTPOJIBHBIM BOIIPOCAM.

KopoTkue TemaTHueckue TeCThl.

IIucbmeHHBIE pacu€THBIE KOHTPOJIbHBIE pAOOTHI.

PacuérHo-rpaduueckue pabOTHI ¢ HHIUBHYaTbHOM 3aIIUTON.

IIpoBepka BEIYMCAUTENBHON MOJEIH U COIIOCTABICHUE C aHATUTUYECKUM PEIICHHEM.
buners! NpoMexyTOYHOH aTTecTaluu.

OTuéThI 0 1a0OPATOPHBIX PabOTaX U UX 3alIUTA.

6. YHAEBHO-METOANYECKOE H THOPOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJTUHbBI (MOAY JIS)

6.1. PexoMennyemas ureparypa

6.1.1. OcHoBHas qUTEpaTypa

ABTOpBI, COCTaBUTEIH 3armaBsue W3narTenbcTBO, rOI

JI1.1 | Japkxos A.B. ConpoTHBIEHHE MAaTEPUAIOB: YIEOHHUK ISl TEXH. BYy30B M.: Boicuast mxoma 1989

6.1.2. JlononHuTe LHASA JUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, T
JI2.1 |TopukoB A.T'., Tpommn | ConpoTHBieHHE MaTepualloB: yueOHOe ocodue M.: PUSMATIIUT 2002
B. H., lllamammnua B.
.
6.1.3. MeTroauueckue pa3padoTKu
ABTOpBI, COCTaBUTEH 3arnaBue WznarenscTBO, T
JI3.1 | Kpusomanko C.H. ConpoTuBieHre MaTepUaIoB: JEKIUHU, CEMUHAPBI, PACUETHO- M.: IOpaiir 2013

rpaduueckue paboThI: y4eOHHK 1715 GaKanaBpoB

6.3. IlepeyeHb MHPOPMAIMOHHBIX U 00Pa30BaTEIbLHBIX TEXHOJIOT il

6.3.1 KoMneTeHTHOCTHO-OPHEHTHPOBAaHHbIE 00pa3oBaTebHbIe TEXHOJIOTHH

6.3.1.1 | FreeCAD c paboueii cpenoit FEM — noaroroBka reoMeTpH, CETKH, YCIOBUN HArpy>KEHHS U IPOCMOTP PE3yJIbTaTOB
npoctoit Mmonenu. OdunmaneHeii yueOHbIi MaTepuan: https://blog.freecad.org/2025/09/16/getting-started-with-fem/ .

6.3.1.2 | CalculiX — KOHEYHOJIEMEHTHBIN penIaTenb A1 KOHTPOJIbHBIX CTATHYECKUX M IMHAMUYECKHUX pacuéToB. [IpuMensercs
CaMoCTOATENbHO J1N00 B corntacoBanHOil cBsi3ke ¢ FreeCAD FEM. Odununanbueiii cait: https:/www.calculix.de/ .




6.3.1.3 | Python 3 ¢ NumPy, SciPy u Matplotlib — pemenue cucrem ypaBHEHUi, UHTErPUPOBAHUE, TApAMETPHUUYECKHE PACUETHI 1
noctpoenue 3mop. JJokymenranust: https://docs.python.org/3/ u https://docs.scipy.org/doc/scipy/ .

6.3.1.4 | JupyterLab — Bocnipon3BoAMMBIC PaCUETHBIC 3aIMCKHU C UCXOTHBIMU TAHHBIMH, KOJIOM, TpadhMKaMi U BBIBOJIAMH.
Hokymenranus: https://jupyterlab.readthedocs.io/en/stable/ .

6.3.1.5 | code_aster — anbTepHATHBHBII KOHEYHOAIEMEHTHBIH peIaTess A1 yriIyOaeHHON MPOBEPKH MEXaHNUECKUX MOAENIEH Ipu
HaJIMYUU NOJrOTOBIEHHOH yueOHOi cpenbl. OdunnansHelii calfT: https://code-aster.org/en .

6.3.2 Ilepeyenb nHGOPMALUOHHBIX CIPABOYHBIX CHCTEM U MPOTrPaAaMMHOI0 o0ecrevyeHust

6.3.2.1 | eLIBRARY.RU — nounck Hay4HBIX MyOIUKAIM{ 110 MPOYHOCTH, YCTOMYMBOCTH, YCTAIOCTH U 9KCTIEPUMEHTAITEHON
MexaHuke. https://elibrary.ru/ . JIocTyIl K IIOJHBIM TEKCTaM 3aBUCHUT OT YCJIOBHI KOHKPETHOI'O pecypca.

6.3.2.2 | KubepJleHrHKa — MOKMCK OTKPBITHIX HAYYHBIX CTATCH U COTIOCTABICHUE MTPUMEHIEMBIX PACUETHBIX MOAX0I0B.
https://cyberleninka.ru/ . KauecTBo u npuMeHUMOCTb Kax 0! HalJeHHO! MyOIMKalK OLEHUBAIOTCS OTAENBHO.

6.3.2.3 | NIST Standard Reference Data — kaTasnor cripaBouHbIX HAOOPOB (PU3NUECKUX U MATEPUATIOBETUCCKUX JaHHBIX.
https://www.nist.gov/srd . [lns pacué€ra BeIOMpaeTcsi KOHKPETHBIH HA0OP ¢ MPOBEPKOM MaTepuala, TeMIEPaTypbl, METOIa
M3MEPEHHUsSI U SAMHHMII; KaTalloT He 3aMEHSET MaclopT KOHKPETHOTO CILIaBa.

6.3.2.4 | CripaBounas nokymenranus CalculiX — rnoctaHOBKY 3a/1a4, 3JIEMEHTHI, TPaHIUYHbIE YCIIOBHS U IIPOBEPOYHBIC IIPUMEPHI;
JOCTYII uepe3 pasaelsl oduipanbHoro caiira https://www.calculix.de/ .

6.3.2.5 | MIT OpenCourseWare — OTKpBIThIC Y4€OHbIC MaTEPHAJIbI 10 MEXaHUKE KOHCTPYKIUH U DHEPTeTHYECKUM METOJ1aM:
https://ocw.mit.edu/courses/2-080j-structural-mechanics-fall-2013/pages/lecture-notes/ . Matepuans kypca 2013 rona
HCIIONB3YIOTCS KakK ()yHIaMEHTabHbIH Y4eOHbINH HCTOYHUK

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUTIIMHBI (MOY JIST)

Paota ¢ JIeKIIHOHHBIM MaTepHaIoM

W3zyuaiiTe matepuai B opsiake Jiekiuid. [lepen HOBoOW TeMoOi BOCCTaHOBUTE 0003HAYCHUs], IPaBUIIa 3HAKOB U (PU3HYECKHe
MIPEATIOCHUTKY TIpeapIayniell. B koHcTekTe a1 KaXaoi pacu€THON 3aBUCUMOCTH (DUKCUPYHTEe Ha3HAUCHHE, Pa3MEPHOCTH U
oTrpaHMUYeHHs MPUMEeHNMOCTH. Pasnuyaiite cBoiicTBa mMaTepuana E, G, mpenen TekydecTu 1 XxapaKTepucTuku cedeHust A, [, W.
TTocne nekuuu OTBEThTE HAa COOTBETCTBYOIUIT Borpoc Bi u Beimonnute CPi. Eciu oTBET cBOIUTCS K BOCIIPOH3BEICHHIO (hOPMYIIHI,
JIOTIOJTHUTE €T0 OOBICHEHUEM PACUETHOM CXeMBbI, PU3MYECKOT0 CMBICIIA PE3YJIbTaTa U YCIOBUH, IPH KOTOPBIX GOpMyJia CTAHOBUTCS
HENPUMEHUMOM.

TTocnenoBaTenbHOCTD pellleHHs PacYETHON 3a1a4n

* N300pa3ure 00bEKT 1 pacYETHYIO CXEMY, MOAMUILIUTE Pa3MEpPbl, HArpy3KH, 3aKpericHus U ocu. [lepeBenure UCX0HbIE
BEJIMYMHBI B COTJIACOBAHHYIO CUCTEMY €AMHHUII.

* Onpenenure peakiuy 1 BHYTPSHHHE YCHIINS; BBIIEIUTE YIACTKH, HOCTPOUTE HEOOXOAMMBIE JIMIOPHI M HAWUTE OTacHbIE
CCUCHMSI.

* Beibepure husmyeckrue COOTHOIICHHS H KPUTEPHH MIPEAENbHOTO cocTosiHUS. [IpoBepbTe NPUMEHHMOCTD JINHEHHOM,

0a104HO}, TOHKOCTEHHO! MM MHOHN MCIIOJIB3yeMOil Moaeny.

* BorunciiuTe HanpspKeHHst, IEpEMELICHUS, KPUTHYECKYI0 Harpy3Ky WM pecypc. JJiis ClI0)KHOTO CONPOTHBIICHHS COYETalTe
KOMIIOHEHTHI B OJTHOM U TOM e TOUKe.

* [IpoBepbTe paBHOBECHE, IPAaHUYHBIC YCIOBHUS, pA3MEPHOCTH U NpeiesibHbIe ciaydan. [1o BO3MOKHOCTH BBIIIOJTHUTE
HE3aBHCHMBIN pacuyéT IPYTHM CIIOCOOOM.

* ComocTaBbTe pe3ysbTaT ¢ IPUHATHIM OrpaHHYeHUEM H ChOpMyIUpyHTe BBIBOJ: ONPEIEIAIoNIee yCIOBHE, BENUINHA

3amaca M JIOIyCTHMOCTD BBIOPaHHOM KOHCTPYKIIHH.

Beinonnenue pacuétHo rpaduyeckux pabor

Penienue 10KHO TO3BOJISATH PYrOMY YEJIOBEKY BOCIPOHM3BECTH pacuér. [IpuBoMTE MPOMEXKYTOUHBIC BETMUYUHBI, 0003HAYCHUS U
€IIMHULIBI, @ HE TOJIbKO UTOTOBBIE YHCIIA. DMIOPHI BRIMOIHINTE C TOAMUCSIMH OCEH, 3HaKOB U XapaKTepHBIX 3HaUeHUH. B
9JIEKTPOHHBIX TAaONUIIAX U MPOTrpaMMax COXPaHINTEe UCXOAHBIC TapaMeTPhl OTASIBHO OT (OPMYIT; OTMEUANTE HCTOYHHK CBOHCTB
MaTepuana.

Ha 3amure OyapTe roToBbl OOBACHUTH BEIOOP CXEMBI 1 KDUTEPHS, TI0Ka3aTh HE3aBUCUMYIO IPOBEPKY U OLEHUTH, KaK PEe3yJbTaT
W3MEHUTCS TMPU U3MEHEHNH OJHOTO napamerpa. Mcrnonb30BaHne MporpaMMHOTO PELIEHUS] HE OTMEHSIET HE00X0IMMOCTH IOHUMATh
MOCTAaHOBKY U ()M3MYECKHUN CMBICIT pe3yJIbTaTa.

IToaroroBka M BBIIOTHEHHE J1AOOPATOPHOH pabOTHI

J1o 3aHATHS U3yUYHTE CXEMY HCIBITaHUS 1 HOPSIOK paboTHI ¢ yCTaHOBKOH. Harpysky npuKiIagbiBaliTe TOJIBKO IO YKa3aHHUIO
MpenojaBaTesis U MpaBUiiaM KOHKPETHOM 1abopaTopuu. 3anuchiBaiiTe (pakTHUECKUE pa3Mepbl 00pasia, NOKa3aHus U ¢TUHHIIBI
HEIOCPEACTBEHHO BO BpeMs ombITa. B oTuére oTnensiiTe HCXOJHbIE H3MEPEHUS OT BHIYMCICHHBIX 3HAYCHUH, OlICHUBaiTe
TIOTPELIHOCTh M OOBSICHANTE BO3MOXKHbIE IPUYHUHBI PACXOXKICHUS C TEOpHEH.

Hcnonb30BaHUE BBIYUCIUTENBHBIX CPEJCTB

Hauwnnaiite ¢ 3agaum, 11 KOTOPOW CYIIECTBYET aHATMTHYECKOE penieHne. CHava a NpoBephTE €AUHHIIBI, 3aKPEIJICHUS K CYMMY
peaKum‘fI; 3aTCM CPaBHUTEC NEPEMCIICHUA U HOMHUHAJIBHBIC HAITPSXKCHUS. I/IC]’[OJ’IB3yﬁTC HECKOJIBKO CETOK U COXpaHHI‘/’ITC 3HAYCHHUA
OJIHOM U TOM e BeTMYHUHBI B OTHOM M TOM K€ MecTe. J[JIs1 TOUKU NPUII0KEeHNS WACaTU3UPOBAHHON CHUIIBI HJIM OCTPOTO yIiia He
NPUHUMAHTE aBTOMAaTHYECKH HanOOJIbIIee Y37I0BOE HANPSDKEHUE 32 PACUETHYIO XapaKTEPUCTHKY TPOYHOCTH.

IIpu aHanM3e yCcTOMYMBOCTH OTINYaWTE COOCTBEHHOE 3HAUEHHE UACAIBHONW MOJEIH OT JOIYCKaeMOil Harpy3Ku peanbHOH
HECOBEPILICHHOW KOHCTPYKIMH. [IpH olleHKe yCTaJOCTH yKa3bIBaiiTe mapaMeTpbl LUKIA U YK€ YITEHHbIE MOnpaBKH. J{ist
JUHAMUYECKON 3a1a4u (GUKCUPYHTE MPHUHATHIE MACCY, )KECTKOCTD, AEMI(PHUPOBAHIE U B BO3JIEHCTBUS.




IToaroToBka Kk TeKkyIlieMy KOHTPOJIIO U aTTecTaluu

IIpoBepbTe cebdst o BopocaM COOTBETCTBYIOIIEr0 ceMecTpa. Pemmre 3a1aun 6€3 MpocMOTpa 3TaJIOHOB, 3aTEM COTIOCTABbTE
MIOCTAaHOBKY W YUCJIEHHbIE 0TBeThl. OmMOKN pa3dupaiiTe 1o MpuYMHaM: CXeMa, 3HaK, CBOWCTBO MaTepuaa, XapakTepuCcTUKa
ceueHus, eIUHNIA Ui Kputepuid. [lepen arTecrayeil BEIIONIHUTE OJUMH OMIIET ¢ OrpaHHYeHHeM BpeMeHH. Ha oTBere cHauana
00BSICHUTE MOJIEITb M XOJ1 PELICHUs, 3aTeM NIPUBEAUTE (POPMYJIIBI M BBIBOJ.




