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PaGouass nporpamva mucumrmuineel  «CONPOTHBICHHE MAaTEpPHATIOB»  COCTaBleHa B
COOTBETCTBUH ¢ TpeboBanusiMu DelepasbHOr0 rocylapcTBeHHOro 00pa3oBaTeIbHONO CTaHIapTa
Bbiciiero obpaszosanus (PI'OC BO), yrBepikaenHoro npukasom MunucrepcTsa 06pa3oBaHus U HayKH
Poccuiickoit ®eaepanun 20.10.2015 N 1172. Pabouasi nporpamMma npeiHa3HaueHa Ul MOArOTOBKH
Oakanaspa no HanpaeiaeHuio 35.03.06 Arpounzkenepusi, mnpodpmas - Texnosoruueckoe
obopyaoBaHHe 1151 XpAHEHHS H nepepaboTKH CeJIbCKOX03SIHCTBEHHON NPOAYKIHH.

Hacrosiias pabouass nporpamMma JIMCUMIUIMHBI COCTaBj€Ha B  paMKaX OCHOBHOM
npodeccuonanbHoi obpazoBarenbHoit nporpamMbl (OITOIT) u yuuThiBaeT 0COOEHHOCTH O0y4YeHHS
NpH MHKIO3MBHOM 00pa3oBaHWM JMIl C OrPaHHYEHHBIMH BO3MOKHOCTAMH 310poBba (OB3) u
MHBAIHI0B.

CocTaBuTenb —KaHAMAAT TEXHHYECKHX HayK, AoueHT kadeapei«llpukiannas MexaHHKa»
Kurenko U.C.

PaGouast nporpamma aucumnianuel oOcyxaeHa Ha 3acenanuu kadeapsr «[Ipuknagnas
MeXaHHKa»

« 2 »___wmapra 2017 r. (mporokon Ne 8 ).

3aB. kadenpoi «[Ipuknaanas mexanukar,
JIOKTOP TEXHHYECKHX HAYK. JOUEHT W JI.W. KoponbkoBa

Pabouas nporpamma JAMCUMIUIMHBL  Of0OpeHa MeTOAMYecKoH KoMmuccHelt dakyabreTa
Texunueckoro cepsuca B AITK

« 6 » mapra__2017r. (mpotokos Ne 8 ).
[Ipencenarens MeToANYECKOH KOMHCCHH

akyjabrTera TexHuueckoro cepsuca B AIIK. _ H.B. ITapckas
tay ‘ . T ettt P
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1. [lnanupyemble pe3y/abTAaThl 00y4eHHUS 10 JUCHHUIIHHE,
COOTHECEHHbIE ¢ MIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4u TUCHHUILIAHBI

bakanaBp no HanpasiieHUI0 TOAroToBKU 35.03.06 ArponHxeHepust 10JKEeH ObITh TOATOTOBIICH
K CIEIyIOLUM BHIAM NPOPECCHOHATbHON IEATENbHOCTH: HAy4YHO-MCCIIE0BATENIbCKOM, MPOEKTHOM,
HpOI/I3BOI[CTB€HHO-TeXHOHOFquCKOﬁ, OpI‘aHI/I3aL[I/IOHHO-praBJIeH‘{eCKOfI ACATCIIbHOCTH.

Hear aucHMIIMHBI — CPOPMHUPOBATH y CTYAEHTOB CHUCTEMY 3HAHUM, yMEHMUH, HaBBIKOB
npo¢eCCHOHATLHON OATOTOBKHU, TEOPETHUECKAs M MPAKTHUECKas IOATOTOBKA B 00JIACTH MPHUKIIATHON
MEXaHUKU JAepopMUpyeMOro TBEpJOro Tejla, pa3BUTHE MPOPECCHOHATBHOIO  MBIIUICHHUS,
NpUOOpEeTeHUEe 3HAHUW JUISI W3YyYCHUs TMOCIEAYIOINX ITUCIHMILIMH, a TaKXke CIHOCOOCTBYIONINX
JajlbHEeHIIeMy pa3BUTHUIO JINYHOCTH.

3agauyu AUCHMILINHBI:

— OBJIQJIETh TEOPETHUECKUMH OCHOBAMH M NMPAKTUYECKUMM METOJaMH PacyeToB Ha NMPOYHOCTD,
KECTKOCTh U yCTOfIHPIBOCTL 3JIEMCHTOB KOHCTp}IKHI/Iﬁ n MaliuH, HCO6XOIII/IMI)IMI/I KaK IIpyu U3y4YCHHUU
JanbHEHIINX AUCHUIUINH, TaK U B IPAKTUYECKOH JIeATeIbHOCTH OaKalaBpoB;

— O3HAKOMHUTHCA C COBPCMCHHBIMU IIOAXOAAMH K PACUCTY CIIOKHBIX CHUCTCM, 3JICMCHTAMH
palMoOHAIBHOIO IPOEKTUPOBAHUS KOHCTPYKIIMH.

1.2. [lnanupyemble pe3yJbTaThl 00yUeHUsI MO JUCIUIJIMHE
(moka3zaresiu cpOPMUPOBAHHOCTH KOMIIETEHIIHIA)

[Tnanupyembie [Tnanupyemsble pe3ynbTaThl 00y4YeHHs 110 AUCHIUTUTHHE
pe3ynbTaThl
ocsoerns ONOII 3HAHUS YMEHUS HaBBIKU
(KOMIIETEHIUN)

OIIK-4 OO0yuaromuiicst 10JKEeH OO6yuaromuiics OO6yuarommiics
CHOCOOHOCTBIO 3HaTh: METO/I0JIOTHIO JIOJDKEH YMETh: JIOJKEH BIIAJIETh!
pemaThb Kypca «ConpoTuBieHne BBITTOJTHATH HaBBIKAMHU
UH)KEHEPHBIE MaTepHaoBy, OCHOBHBIE CTaHJapTHBIE BUJIBI PaKTUYECKOTr0

3a7a4uM C pacueTHbie (HOPMYIIHI, MIPOYHOCTHBIX UCTIOJTb30BaHUS
UCIIOJIb30BaHUEM JITOPUTMBI PacyeToB pacyeToB, OIIEHUBATh METO/IOB pacyera
OCHOBHBIX 3aKOHOB | 3JIEMEHTOB KOHCTPYKIIUI MOJTyYeHHBIE KOHCTPYKIIUK Ha
MEXaHUKH, Ha MPOYHOCTh, KOTOPbIE pe3yabTaThl C TOUKH IPOYHOCTH IPU
AIIEKTPOTEXHUKH, UCTIONB3YIOTCS JUISI 3pEHHSI UX pereHuH
THJIPABIUKH, peLIeHUs HHXEHEPHBIX IPaB0II0100us, MH)KEHEPHBIX 3a/1a4 -
TEPMOJAVHAMUKH U 3agad - (b1.B.02-3.1) SKOHOMUYHOCTH U (b1.B.02-H.1)
TerIoMaccoooMeHa Ha/IKHOCTH IIPU
pEIICHIH WHKEHEPHBIX
3amad - (b1.B.02-Y.1)
[1K-2 OO0yuaromuiicst T0JKeH OO6yuaromuiics OO6yuarommiics
TOTOBHOCTbD K 3HaTh: METOJI0JIOTHIO JIOJKEH YMETh. JOJDKEH BIIAJIETh!
YYaCTHIO B Kypca «ConpoTuBieHHe BBITTOJTHATH HaBBIKAMH: HaBBIKAMHU
IPOBEICHUHU MaTepHaoBy, OCHOBHBIE CTaHJapTHBIE BHUJIBI PaKTUYECKOT O
UCCIICIOBAaHUI pacueTHbIe (HOPMYIIHI, MPOYHOCTHBIX WCTIOJIH30BAHUS
pabouux u QJITOPUTMBI PacyeToB pacyeToB, OI[EHUBATh METO/IOB pacyera
TEXHOJIOTHYECKAX | AJIEMEHTOB KOHCTPYKIIUH MOJTyYCHHBIE KOHCTPYKIIUN Ha
IPOIIECCOB MAIIMH | Ha MPOYHOCTb, KOTOPHIE Pe3yabTATHI C TOUKH MPOYHOCTD ISt
WCIIONB3YIOTCS TS 3pEeHUSI UX 000CHOBaHUs BHIOOpA
o0ocHOBaHUs BbIOOpa IPaBONOI00uUs, MaTepuaia JeTaju -




Marepualia JeTalu - SKOHOMUYHOCTU U (b1.B.02-H.2)
(b1.B.02-3.2) HaAJIE)KHOCTH IS
000CHOBaHUS BEIOOPA
MaTepHuaa JeTaiu -
(b1.B.02-Y.2)

2. Mecto aucunmimabl B ctpykrype OITIOIIT

JucuumnuHa «ConpoTUBIEHHE MaTepUajioB» OTHOCUTCS K BapuaTuUBHOM 4yactu brioka 1
(b1.B.02) ocHoBHOI 00pa3oBaTelbHONW MNpOrpaMMbl OakajaBpuaTa IO HANPaBICHUIO IOATOTOBKH
35.03.06 Arpoumxkenepus, mnpoduiar — TexHoloruyeckoe OOOpyIOBaHUE Ui XpaHEHUS U
nepepaboTKU CeNbCKOXO03IHCTBEHHOM MPOTYKITHH.

Pa3zaesibl IUCHUNIMHBI U MEKTUCIUNIJIMHAPHBIE CBSI3H ¢ 00eCneYnBAIOIIHMH
(mpeamecTBYIOIIMMH) U 00ecieYnBaeMbIMU (MOCIAETYHOIUMH) TUCHUIINHAMHA

No HaumMmeHnoBaHue 00eCIIeYnBarOIINX PopMupyemMble KOMIIETEHIIUH
. /;1 (MpeAecTBYIOMNX ) U 00eCIIeYBaCMbIX Pasnen | | Pasmen2 | Pasmen 3
(TTOCIeIyFOIIMX ) TUCITUTUIHH, TPAKTHK
[IpemecTByromye TUCIUILUIMHBI, TPAKTUKH
1 MaremaTuka OlIK-4 OlIK-4 OIIK-4
2 dusuka OIIK-4 OIIK-4 OIIK-4
3 Teopernueckas MeXaHHUKa OIIK-4, OIIK-4, OIIK-4,
I1K-2 [1K-2 T1K-2

HOCJ’[CHYI-OIIII/IG AUCHUIIJIMHEBI, IPAKTUKHU B y‘-IC6HOM IMJIAHC OTCYTCTBYIOT

3. O0bém uCHMIVIMHBI K BUABI Y4eOHOI padoThI

O06bem quctumIMHb cocTaBnseT 4 3aueTHbix equnuil (3ET), 144 akagemuueckux 4acoB (Janee
yacoB). /lucruruivHa uzyyaercs B 3 cemecTpe.

3.1. Pacnpenesnienne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bu yuebHoi paboTsr KomnmgecTBo 4acoB

KonrakTHas paGora (Bcero) 56

B ToMm unce:

Jlexumu (JI) 28
[Tpaktuueckue 3ausatus (113) -
JlaGopatopusie 3ansaTus (JI3) 28
CamocrosiTesbHas padora odyuawiuxcs (CP) 61
KonTpoasn 27

HToro 144

3.2. PacnipenesieHue y4eOHOIr0 BpeMeHHM 10 pa3jiejiaM U TeMaM

No B TOM YHCJIE
Haumenosanue
TeM A3ICTOB 1 TEM Bcero KOHTaKTHas pabora CP KOHTDOULL
bI P 1 | 13| 113 P
Pazgen 1 PacdyeTsl Ha MPOYHOCTH M )KECTKOCTH MPHU MPOCTHIX BUAAX JeHOPMUPOBAHMS




1.1 | Beenenue 8 2 - - 6 X
1 | Hentpanbroe 10 2 2 | - 6 X
pacTsKEHUEe-CoKaThe
I'eomeTpuueckue
1.3 | Xapaxrepuctukn 8 5 ) i 5 «
MOTIEPEYHBIX CEYCHUI
CTEpPXKHS
1.4 | CaBur u KpydeHHe 12 2 4 - 6 X
15 [IpssMo#t nonepeyHbIi 10 5 5 i 6 X
u3rud
Pa3nen 2 PacueTbl Ha IPOYHOCTH IPU CI0KHOM CONPOTUBIICHUU
Hanpsixennoe u
2.1 | nepopmupoBanHOE 12 2 4 - 6 X
COCTOSIHME B TOUKE Teja
2.2 | Teopun npoyHOCTH 15 4 4 - 7 X
23 Bunnl cinoxxHoro 14 4 4 ) 6 X
COINPOTHUBIICHUS
Paznen 3 YcTolunMBOCTh, AMHAMUYECKOE U YCTAJIOCTHOE HArPYKEHUE
24 yCTOHqHFOCTb CKaThIX 14 4 4 i 5 «
CTEpXKHEH
25 JIMHaMHU4EeCKHE 14 4 4 i 6 X
HarpysKu, yaap
KonTtposb 27 X X X X 27
Hroro 144 28 28 - 61 27

4. CTpyKTYpa M coAepKaHUe JHCIHIIIMHbI
4.1. Coaep:xxanue TUCHUIIMHBI

Pa3nea 1. PacueTsl Ha NPOYHOCTH U KECTKOCTh NIPH NMPOCTHIX BHAAX Ae(OpMUPOBAHUA

Beenenue

Ilens kypca «ComnpotuBiieHne MarepuayioB». CONPOTHBIEHHE MaTepUAIIOB Kak pas3ael
MexaHuku naedopmupyemoro Tena. CBs3b Kypca € HM3y4aeMbIMH IO MPOPMI0 OOIIEHAyYHBIMH,
OO0IIENH)XEHEPHBIMU U CIIEUATbHBIMU JUCUUIUIMHAMHU. OCHOBHBIE OHATHS, TUIIOTE3bI, ONPEICIICHHS
U TPUHIUIBl CONPOTUBIECHUS MaTepuanoB. OObEKThl u3yueHus. PeanbHbIl OOBEKT W pacueTHas
cxema. OmnopHble ycTpoiicTBa. BHemHue Harpy3ku M UX Kilaccupukanus. BHyTpeHHHE CHIIBI U
BHYTpEHHUE cuIOBbIe (hakTopbl. Meroa ceuenuil. [IpaBuiia mocTpoeHus 3M0p BHYTPEHHUX CHIIOBBIX
¢dakTopoB. Hanpspkenus, negopmanuu — MoHATHE W BUIbL. MexaHUYeCKHe CBOMCTBA MaTepUalIOB.
Huarpamma nedopmupoBanus matepruana. 3akoH ['yka. Koaddunuent Ilyaccona. OcHOBHOE yCI0BHUE
MIPOYHOCTH, JIOIyCKaeMble HaIpsDKEHUsI, KO PHUIMEHT 3armaca.

LenTpanbHoe pacTsizkeHHe-cKaTHE

[Tonatue o pacTsikeHUH M CKaTUH. [IpuMepbl 3IeMEeHTOB KOHCTPYKIMI NepepadaThIBaroIiero
C/X TPOM3BOJACTBA, UCTIBITHIBAIOIINX PACTSHKEHHE U ckaTthe. HampspkeHus npu pacTsKEHHUU-CKATHH.
Pacuer Ha npouHocTh. Jledopmannu 1 nepeMerieHus Npu pacTsHKeHUM-CKaTH. Pacder jkecTKoCTH.

I'eomeTpuyeckue XapakTepuCcTHKH MONEPEeYHBIX CEYeHUH CTePKHS

[loHsAiTHE O TEOMETPUUYECKUX XapaKTEPUCTUKAX IUIOCKUX ceueHud. CTaTH4ecKHMil MOMEHT
conpoTuBiieHus1 cedeHud. OrnpeneneHue IEHTpa TsHKECTH cedeHHs. MOMEHT HHEepUUU CEUeHUS.
W3MeHeHne MOMEHTa MHEPLIMU IIPU NapaJljIeIbHOM IEPEHOCE OCEW KOOpAMHAT. MI3MeHeHne MoMeHTa
WHEpLMU TpU MOBOPOTE OCe KOoopAMHAT. [J1aBHBIE OCH W TJIaBHbIE MOMEHTHI MHEpUUU. MOMEHT
conpoTuBiieHUs1 ceueHus. CBsI3b MOMEHTA CONPOTHBIIEHHS M MOMEHTa MHepuuu. ['eomerpuueckue
XapaKTEPUCTUKHU XapaKTEPHBIX BUJOB CEYCHHM.

CaBur u KpyyeHue



Pacuer 3aknenounbix coenuuenuil. [lonsitue o kpydyeHuu. [Ipumepsl 37€MEHTOB KOHCTPYKIUMA
nepepadaThIBaIOIIEro ¢/X MPOU3BOJACTBA, MCHBITHIBAIONIMX KpydeHHe. HampspkeHus mpu KpydeHUH
Kpyribix BaynoB. Pacuer Ha mpounocts. Jledbopmanuu u mepemenieHuss npu KpydeHuu. Pacuer
KECTKOCTH.

IIpsiMoii monepeyHbId U3rud

[Tonstne 00 w3rube. I[lpumepbl SJIEMEHTOB KOHCTPYKIMH TiepepadaThIBarOMIero  ¢/X
MIPOM3BOJICTBA, UCHBIThIBatOIMX u3rub. Hampsokenuss mpu u3rube Oanok. Pacuer Ha mpOYHOCTS.
Parnmonanbheie OpMBI MOMEPEUHBIX ceueHui 6anok npu u3rube. edopmanum u nepeMenieHus mpu
n3rude Oanok. (uddepennuanbHoe ypaBHeHUE ynpyron JuHun Oanku. OnpeneneHue nepeMenieHui
MetooM Mopa.

Pa3znesn 2. PacyeTnbl HA MPOYHOCTH NMPH CJI0KHOM CONPOTUBJICHUN

HanpsixkenHnoe u 1epopMHpoOBaHHOE COCTOSIHME B TOUKE TeJIa

[TonsiTHe O HampsHDKEHHOM COCTOSIHMM B Touke. Bunpl HampsbkeHHoro coctosiHud. [lmockoe
HaIpsHDKEHHOE COCTOSIHME. | TTaBHBIE IIJIOLIA/IKU U [VIaBHbIE HaNpsKeHUs. MakcuMallbHbIE KacaTeabHbIe
HanpspokeHus. VccnenoBaHue HaNpsHKEHHOTO COCTOSIHUS B MpocTeHNX ciaydasx. O000IeHHbIN 3aKOH
I'yka. KoMIOHEHTBI [e(OPMHPOBAHHOTO COCTOSHUSI B TOYKE Tena. Buabl nedhopMUpOBaHHBIX
COCTOSIHUM.

Teopumn npoynocTu

[TonsiTHE O MPOYHOCTH MATEPUATIOB U KOHCTPYKIHMM MPU CIOKHOM HAIPSHKEHHOM COCTOSHUU.
[IpenenbHble HaNpsKEHHbIE COCTOSHUA. Teopun Havyasa MIacCTUYECKOro TeueHus. Teopusi NpoyHOCTH
Muszeca. Teopus npounoctu Mopa.

Buabl ¢10KHOTO CONPOTHBIICHUSA

Pacyer Ha mnpouyHocTh mpu KocoMm wu3rube. Pacuer Ha NPOYHOCTH NpPU BHELIEHTPECHHOM
pacTsbKeHUU-cokatuu. Pacdyer Ha mpoyHOCTh MpH KpydeHHHM ¢ u3ruOom. OOmmii ciyyail ClI0KHOTO
COIPOTUBIICHUSI.

Pa3nea 3. YcroitunBocTh, AMHAMHYECKOE H YCTAJIOCTHOE HATPyKeHHe

YCTOHYNBOCTD CKATBIX CTEPIKHel

[TonsiTie 00 ycTOMUYMBOCTU CxXUMaeMoro crepkHs. Kputudeckas cwma. 3amada Ditiepa, ydeT
YCJIOBUH 3aKperieHHsl KOHIIOB cTepkHed B ¢opmyne Diinepa. [Ipenensl npumMeHUMOCTH (OPMYIIbI
Oiinepa. ®opmyna SAcunHckoro.

JluHaMu4YecKue HATPY3KH, yAap

[lonaTHe 0 JUMHAMUYECKOM Harpy3ke W IIpUMEpbl JEHCTBHS €€ B KOHCTPYKLHUAX
nepepadaThIBaroOIIEro ¢/X npou3BojacTsa. [loHsaTue 00 yaapHOi Harpyske ynpyrux JMHEHHBIX CUCTEM.
Hunamuueckuid kos¢p¢uuuent npu ynape. [lonstue o006 ycramoctu wmeramioB. OcobGeHHOCTH
yCTaJI0CTHOTO paspyleHus. [Tpumepsl YCTaJIOCTHOTO pa3pyLIeHHUs KOHCTPYKLIUH
nepepadbaThIBAIOLIETO C/X MPOU3BOJICTBA.

4.2. ConepxaHue JeKI Uit

Ne Kom-Bo
HaunmMmeHoBaHMe neKIIUN
n/m JacoB
Hens kypca «CompoTuBieHne MarepuanoBy. CONpPOTHUBICHHUE MATEPHAIOB Kak
paznen wmexanuku jaedopmupyemoro Tena. CBs3b Kypca € H3y4aeMbIMH TIO
PO U0 00IIEHAYIHBIMH, OOIIENHKEHEPHBIMH U CIICIUATIEHBIMU JTUCIATIITHHAMMU.
OCHOBHbIE TOHSTUSA, THUIIOTE3bl, OMNPENEIEHUS W NPHUHIMUIBI COMPOTUBICHUS
MarepuanoB. OOBEKTH U3YYCHHUS — JIEMEHTHI KOHCTPYKIIUNA: CTePKEHbB, TUIACTHHA,
obonouka. PeanpHblil 00BEKT U pacyeTHas cxema. OMOpHbIE YCTPOKCTBA.

Buemnue Harpy3ku u ux kiaccuukanus. BHyTpeHHHE CUIBI U BHYTPEHHUE
2. | cunoBble QakTopel. Meton ceueHwid. [IpaBmia mocTpoeHUs: SMIOpP BHYTPEHHUX 1
CHJIOBBIX (haKTOPOB.

Hampspkenus, nedbopmaruu — mOHATHE H BHABL. MeXaHMYECKHE CBOMCTBA
MatepuainoB. lnarpamma nehopMUpOBaHHS MaTepHaa.




OcHOBHOE YCIIOBHE TPOYHOCTH, JOMyCKaeMble HaINpsDKEeHUs, Koa(duuumeHt 3anaca.
3akon ['yka. Koaddunment [lyaccona.

IlonsaTne o pacTskeHUM U CKaTuM. lIpuMepbl 2I€MEHTOB  KOHCTPYKLUU
nepepadaThIBaIOIIEro ¢/X MPOU3BOJACTBA, UCIBITHIBAIOLIMX PACTKEHUE U CHKATHE.
Hanpsbkenuss npu pactsikeHuu-ckaTud. Pacuer Ha mpounocts. Jledhopmarnmm u
IIEpEMEIEHUS IPU PACTSHKEHUU-CKATUHU. PacueT )KeCTKOCTH.

[loHsiTHE O rEOMETPUYECKUX XapaKTEPUCTHKAX IUIOCKMX ceueHui. CraTuueckuit
MOMEHT CONpOTHBIIEHUS cedeHus. OnpeneneHue LEHTpa THKECTH CEYCHHS.
MomeHT mHepuuu cedeHus. M3MeHeHHME MOMEHTa MHEPLUMM IIPU IapajuIeIbHOM
IepeHoce ocel koopauHaT. M3MeHeHMe MOMEHTa MHEPLMU IIPU IIOBOPOTE OCe
KOOpJMHAT.

I'maBHBIE OCM M TJIaBHBIE MOMEHTEI HHCPLUH. MomeHT COIIPOTUBJICHUA CCUCHUA.
CBI3p MOMECHTA COIIPOTUBJICHUA W  MOMCHTA HHCPHIHUU. FCOMeTqueCKHe
XAPAKTCPUCTHUKHN XAPAKTCPHBIX BUIOB CCUCHUM.

Yucrelil casur. 3akoH ['yka npu casure. MexaHuueckue CBOMCTBa Marepuaia mpu
capure. Ilomatme o  kpydeHuu. Ilpumepbl  2JIEMEHTOB  KOHCTPYKLUHI
nepepadaThIBAIOIIEro ¢/X MPOU3BOJCTBA, HCIBITHIBAIOMNX KpydueHue. Hanpsokenus
IpU KPYyYeHUM Kpyribelx BajoB. Pacuer Ha mnpouHocTh. J[lebopmauuu u
nepeMenieHuss INpu  KpydeHuu. Pacder ikecTkocTu. Pacder 3aKiIenOYHBIX
COEIMHEHUI Ha CPE3 U CMATHE.

[Tonsatue 06 u3rude. [IpumMepbl HIeMEHTOB KOHCTPYKIMH MepepadaThIBAIOMIETO /X
IIPOM3BOJICTBA, UCIIBIThIBaOIMX W3ru0. Hanpsokenus npu nzrubde 6anok. Pacyer Ha
po4HOCTh. ParmoHanbpHble POPMBI MOMIEPEUHBIX CEUCHUH 0aI0K mpH U3ruoe.

10.

Hedopmaruu u nepemernienus npu uzrude 6anok. Juddepennunansuoe ypaBHeHUE
ynpyro# iuHuu 6anku. Onpenenenue nepemenieHuil merogoM Mopa. Ctatuuecku
HEOIPEeIIUMbIE CUCTEMBI.

11.

Ilonsartue o HAIpsPKCHHOM COCTOSAHUH B TOYKC. Buast HAIIPSIZKCHHOT'O COCTOSHUA.
IInockoe HAIIPS’KCHHOC COCTOSIHUC. I'maBHBIC TJIOIIAAKM W TJIaBHEIC HaIIpsKCHUA.
MaxkcumanbHbIe KacaTelbHbBIE HAaITpSIPKCHUA.

12.

HccnenoBanne HampspKEHHOTO COCTOSIHUS B MpocTedimux ciydasx. OO0oOumeHHbIN
3akoH ['yka. KoMmoHeHTB! ne(pOpMHpPOBAHHOTO COCTOSHUS B TOYKE Tesa. Bupisl
ne(hOPMUPOBAHHBIX COCTOSIHUM.

13.

[loHsATHE O MPOYHOCTH MATEPUAIOB M KOHCTPYKLUHN MPHU CIOXKHOM HAINPSKEHHOM
cocrostHuM.  [lpenenbHble  HampspKEHHbIE — COCTOSIHMS.  Teopuum  Havana
m1acTuyeckoro reuenus. Teopus npounoctu Museca. Teopust npou”octy Mopa.

14.

Pacuet Ha IpPOYHOCTH IPU KOCOM M3THOE.

15.

Pacuer Ha IMPOYHOCTH IIPU BHCHCHTPECHHOM PACTAKCHUN-CIKATHU.

16.

Pacyer Ha IPOYHOCTH MPU KPYUEHUH C U3THOOM.

17.

[Tonatue o0 yCTOWYMBOCTH C)KHMaeMoro crepkHs. Kputndeckas cuna. 3ajnada
Diiniepa, ydeT YCIOBUU 3aKpeIUIeHHWs KOHIIOB CTep)KHEW B dopmyse Diinepa.
[Tpenensl npuMeHUMOCTH hopMyiiel Ditnepa. Popmyna ScHHCKOTO.

18.

[ToHATHE O TMHAMUYECKOH HArpy3ke U MpUMEpPHl IEHCTBHS €€ B KOHCTPYKLHUAX C/X
MamiMH U oOopynoBaHus. [lonsTHe 00 ynmapHOW Harpyske YHOpYrux JIMHEHHBIX
cucreM. JlnHamuueckuilt koapduuueHt npu ynape. JuHamudeckuit ko3puIeHTt
IpU NepeMeHHbIX Harpy3kax. [lonstue o0 ycramoctu metamioB. OcoOeHHOCTH
YCTaJOCTHOIO pa3pyuieHus. IIpuMepsl ycTamoCTHOrO pa3pylleHUs KOHCTPYKLHN
nepepadbaThIBAIOLIETO C/X MPOU3BOJICTBA.

Hroro
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4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI




Ne . Kon-Bo
i HaumenoBanue 1a00paToOpHBIX 3aHATHI 4ACOB
1 | UcnbeiTanue cTaibHOTO 00pa3iia Ha PacTSHKCHHE 3
2 | Onpenenenue kord¢unuenta [lyaccona 3
3 | Onpenenenue MOAYIIS CABHUTA MPH KPYYCHUU 3
4 | Onpenenenue nepeMeneHui npy IpsiMOM IOTIepedHOM H3rude 3
5 | MccnenoBanue HapspKEHHO-1€(hOPMUPOBAHHOTO COCTOSIHHSL ITPH KPYUCHUHU 3
6 | MccrnenoBanue HanpsHKEHUH M IEPEMEIICHUH B IPSIMOYTOJILHOM paMe 3
7 | MccnenoBanue HAPsDKEHHOTO COCTOSTHUS OQJIKHM ITPU IPSMOM H3rHbe 2
8 | MccnenoBanue HapsDKEHHOTO COCTOSIHUSL Bajla MPU U3rHOE ¢ KPYUCHUEM 2
9 | OnpeneneHue nepeMeneHU Mpyu KOCOM U3ruoe 6aok 2
10 | YCcTOHYMBOCTD CHKATOTO CTEPIKHS 2
11 | YaapHOoe HarpyXeHue JMHEHHOW YIPYroi CHCTEMBI 2
HTtoro 28
4.4. Conep:xaHue NPaAKTHYECKUX 3aHATHIA
[TpakTuyeckue 3aHATHS y4€OHBIM IJITAHOM HE TPEAYCMOTPEHBI.
4.5. Buabl u coiep:kaHue caMOCTOSITeIbHOM padoThl 00y4aroIMxcst
4.5.1. Buasl caMocTOsTENbHON pabOThl 00yUYaIOIXCs
Bunet camoctosiTenbHON pabOThl 00y4arOIIUXCS KOIHYECTRO JACOR
[TonroroBka k 1a00PATOPHBIM 3aHATUSAM U K 3aIUTE 20
71a00paTOPHBIX paboT
CaMocCTOATEIbHOE U3YUYEHHE OT/IENbHBIX TEM U BOIIPOCOB 21
JlomaniHee 3agaHue 20
Hroro 61
4.5.2. ConepxaHue caMOCTOSTEIbHON pabOThl 00yJaroIuXcs
No Kon-Bo
HanmeHnoBanue teM Wi BONpoCcoB
n/n 4acoB
1. | Homammnee 3aganue «IlocTpoeHue 3m0p BHYTPEHHUX CHIIOBBIX (PAKTOPOB MPHU 11
MPOCTHIX BUAAX JIeHOPMHUPOBAHHSDY
2. | Jomamnee 3amanue «PacueTsl Ha IPOYHOCTH M KECTKOCTH MPH MPOCTHIX BUAAX 10
nepOopMUPOBaHUS»
3. | Jomamnee 3ananne «PacdyeTsl Ha MPOYHOCTh MPH CI0KHOM COTIPOTHBIICHUN) 10
4. | IloaroroBka K NPaKTHUECKUM 3aHITUIM 10
5. | [loaroToBka K 1a00OpaTOPHBIM 3aHSITHUSM U K 3aIUTE JJAOOPATOPHBIX padOT 10
[TocTpoenue >mop BHYTPEHHUX CHIIOBBIX (DaKTOPOB MPU MPOCTHIX BUAAX
6. | nedopmupoBanus. PacueTsr Ha MPOYHOCTH U )KECTKOCTh IPU MPOCTHIX BUIAX 10
nedopmupoBanusi. PacueTsl Ha MPOYHOCTH MPH CI0KHOM CONPOTUBIICHUU
HToro 61

5. YueOHO-MeTOAHYECKOE o0eceyeHrne CAaMOCTOSITEIbHOI PadoThI 00y4alIMUXCH 10

JUCIHUILIHHE




YuebHO-MeToanueckue pa3pabotku mMeroTcss B Hayunoit 6mbmmoreke ®I'bOY BO HOxHo-
VYpaneckuii 'AY:

1. Hexmogora T.H. MeTtonuueckne yka3aHUs 10 BBITIOJIHCHHIO BHEAYIUTOPHON PabOTHI MO
mucuuruinHe «ConpoTHUBICHHE MaTepHaioBy [DneKTpoHHBIN pecypc]: YensiOunck: FOxHO-Y panbckuii
I'AY, 2017. 69 c. Peskum mocryma: http://192.168.0.1:8080/localdocs/sopromat/80.pdf.

2. Cmarun H.K. , [Hatpykos B.M. ConpoTuBieHre MaTepuagoB. DMOPbl BHYTPEHHUX CHUIIOBBIX
(hakTOpOB [DJIEKTPOHHBIA pecypc|: METOM. yKa3aHHs K ceMecTpoBoMy 3anaHuto. Yensounck: FOxHO-
VYpanbckuiit [AY, 2015. 28 ¢. Pesxum mocryma: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

3. Cmarun H.K. , IllatpykoB B.M. ConpoTuBiieHHE MaTepuaioB [DJIEKTpOHHBIA pecypc| :
METOJI. yKa3aHUsi K ceMecTpoBoMmy 3ananuto. Yemsounck: FOxHo-Ypambckumit [AY. Y. 2.
['eomeTpuyeckne  XapakTepuCTUKW  IUIockux  cedenuit. 2015. 10 c¢. Pexum pgocryma:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

4. UWrnareeB A.I'. KoHTposbHBIE 3amaHus Ui pacueTHO-Tpaduueckux padoT o
CONPOTHUBIICHUIO MaTepuanoB [DIEKTpOHHBIA pecypc| : yued. mocodme. Yensbunck: HOxHO-
VYpanbckuii 'AY, 2016. 40 c. Pexxum nocryma: http://192.168.0.1:8080/localdocs/sopromat/66.pdf.

5. UrnarbeB A.T'. IlocoOue k penieHuo 3aad 1o CONpOTUBIIEHUIO MaTEPUATIOB [ DIEKTPOHHBIN

pecypce] : yue6.-meto. nocodue. Yensounck: Oxuno-Ypansckuit 'AY, 2016 . 118 c. Pexxum nocryna:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

6. ®OH/I OLIEHOYHBIX CPEJICTB /IJI MPOBEIeHHUS MPOMEKYTOYHOM
aTrecTaluy 00y4aromuXxcs no JMCUuIJInHe

Jlise ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOywaromuxcs TpedoBanusiM OI'OC
BO pa3pabotan (HoHII OLIEHOYHBIX CPEICTB IS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH W NPOBEICHUS
IPOMEKYTOUHOM aTTecTanuu OoOyyaroliuxcss Mo JucuuIiviMHe. @OHA OLEHOYHBIX CPENICTB
npencrasieHd B [Ipunoxxennn Ne 1.

7. OcHOBHAAl M JONOJTHUTEJIbHAsI ydeOHasi IMTepaTypa, HeoOXoaumMas
AJIsl OCBOCHMS THCIUILTHHBI
OcHOBHasi W J[ONOJHUTENbHAs ydeOHas nuTeparypa umeercss B HayuHoil OGubnmoreke u
ANEeKTpOHHOU HHpOopMalmoHHO-00pa3oBarensHOi cpene PI'BOY BO I0xno-Ypansckuii AY.

OcHoBHas:

1. Kunxkun B. A. CompoTuBiieHHE MaTepHaIOB [DIEKTPOHHBIM pecypc|: y4ued. mocolwue.
Uensounck: UT'AA, 2011. 524 c. Pexum pocryna: http://192.168.0.1:8080/localdocs/sopromat/50.pdf.

2. CompoTuBieHHEe MaTepuasioB [DneKTpoHHBIN pecypc]: yuebd. mocobue / I1.A. Ilasnos, JI.K.
[Mapmun, b.E. Mensaukos, B.A. llepctaeB; nox pea. b.E. Menbaukosa. CII6.: Jlanb, 2016. 553 c.
Pexum noctyna: http://e.lanbook.com/books/element.php?pll 1d=86018.

3. Cmarun H.K. ComporuBneHue martepuaiioB [DIEKTpOHHBIM pecypc]: ydeOHoe mocolue.
Yensounck: UI'AY, 2008. 76 c. Pexxum noctyna: http://192.168.0.1:8080/localdocs/sopromat/2.pdf.

JlomosHuTeNbHAS:

1. Tlomckpebxo M.JI. ComnporuBnenue wmarepuanoB. I[IpakTUKyM TIO pEIICHUIO 3aaa4
[OnexkTpoHHBI pecypc]. MuHck: Bpmiimas mkoma, 2009. 688 c. Pexum gocrtyna:
http://biblioclub.ru/index.php?page=book&id=143572.

2. Kynpssues C.I'., CepatoxoB B.H. ConporuBnenue marepuanoB. MHTepHET-TeCTUpOBaHHE
0a30BbIX 3HAHUN [ DNEKTPOHHBIN pecypc]|: yueoHoe mocooue. M.: Jlans, 2013. 176 c. Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l _id=5247.

IMepuoauyeckue u3xaHus:

«[Ipobnembl mpounoctu», «llpukiagHas MaTemaTHKa M MeXaHHKa», «MexaHuUKa TBEpIOTO
tenay, «Umxenep. Hayka, mMpOMBINIUIEHHOCTb, MEXIYHAPOJIHOE COTPYIHUYECTBO», «CIPABOUYHUK.
HNnxeHepHbIi KypHAID.
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http://192.168.0.1:8080/localdocs/sopromat/80.pdf
http://192.168.0.1:8080/localdocs/sopromat/73.pdf
http://192.168.0.1:8080/localdocs/sopromat/72.pdf
http://192.168.0.1:8080/localdocs/sopromat/66.pdf

8. Pecypchbl HH(pOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHETY,
Heo0X0oAuMbIe VIS OCBOCHU S JUCHUIIIMHBI

1. Equnoe okHO mocTyma K ydeOHO-MeToarndecKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. VuuBepcurerckas oudamorexka ONLINE http://biblioclub.ru

9. MeroauvecKkue YKa3aHUs Il 00y4al0IIUXCH M0 OCBOEHHIO TUCIIMILIHHBI

YyeOHo-MeTonuueckue paszpaboTku wumeroTcss B HayuHoit OubinoTeke W 3JIEKTPOHHOM
nHpopMannoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

1. Cmarun H.K. , [llatpykoB B.1. ConpoTuBieHne MaTepraioB. JMIOPbl BHYTPEHHUX CHUIIOBBIX
(akTopoB [DNEKTPOHHBIN pecypc]: METOJI. yKa3aHUs K ceMecTpoBoMy 3amanuto. Yemsounck: KOxHO-
VYpanbckuii 'AY, 2015. 28 ¢. Pesxum nocryma: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

2. Cmarun H.K. , IlarpykoB B.M. ComnpoTtuBneHue marepuaioB [DIEKTPOHHBIH pecypc] :
METOJl. yKa3aHUs K ceMecTpoBoMmy 3ananuto. Yemsbunck: HOxHo-Ypanbckuit ['AY. Y. 2.
'eomeTprueckue xapakTepucTuku Iulockux  cedenuit. 2015. 10 c¢. Pexum  pocryna:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

3. UrnateeB A.I'. KoHTponmpHBIC 3amaHUs [UIsl pacdyeTHO-TpapUUecKux paboT 1o
CONPOTUBIICHUIO MaTepuaioB [DIEKTPOHHBIM pecypc] : yued. mocobme. YensOunck: HOxHO-
Ypansckuii 'AY, 2016. 40 c. Pexxum noctyna: http:// 192.168.0.1:8080/1ocaldocs/sopromat/66.pdf.

4. UrnateeB A.I'. ITocoOue K pemeHuro 3a/1a4 10 COMPOTUBIICHUIO MAaTEPUATIOB [ DJIEKTPOHHBII
pecype] : yaed.-metoa. nocodue. Yensounck: KOxno-Ypansckuii 'AY, 2016 . 118 c. Pexum gocryna:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

5. Xunkun B.A. Tloctpoenue smop BHYTPEHHUX CHIIOBBIX (PaKTOpPOB B Oallkax M pamax B
nporpamMMHbIX npoayktax SCAD um MathCAD [OnexkTpoHHBIH pecypc] : MeTOIMYECKHEe yKa3aHMUS.
Yensiounck: b.u., 2006. 49 c. Pexum mocryma: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

6. XKuikun B.A. OmnpeneneHue TreoOMETPUUYECKHX XapaKTEPUCTUK TOMNEPEUYHBIX CEUEHUM
OpycreB B nporpamMmHbIX TpoaykTtax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DnekTpoHHBII
pecypc] : Meronumyeckue ykazaHusa. UYemsaOunck: UTAY, 2007. 69 c. Pexum pocryma:
http://192.168.0.1:8080/localdocs/sopromat/6.pdf.

7. Kunkun B.A. Pacuer Ha mpOYHOCTH U MPOBEPKA KECTKOCTH CTATUYECKHU ONPEAETUMBIX
O6amox B mporpammubix npoaykrax SCAD, MSC.Patran-Nastran-2005 [OnexTtponHblil pecypc]:
METOIUYECKUE YKa3aHMUS. Yens1O0MHCK: Uray, 2007. 76 C. Pexxum JOCTyma:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

8. Kunkun B.A. Omnpenenenne nepemMemieHUil B YINPyrHX CHUCTEMax B IPOrPAMMHBIX
npoaykrax MathCAD, SCAD u MSC.Patran-Nastran-2005 [DnexTpoHHBIN pecypc] : METOAMYECKUE
yKa3aHUs. YenssOuHck: Uray, 2008. 66 c. Pexum JOCTyIIa:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

10. UadopmanmoHHbIE TEXHOJIOTHH, HCIOJIb3YeMble IIPH OCYLEeCTBJICHUH 00pa30BaTe1bHOI0
npouecca no JMCHUILVINHE, BKJIKYas NMepevyeHb NPOrpaMMHOro odecredyeHus u
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit OubiamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTABISAETCS JOCTYM K 0a3aM TaHHBIX:

- Texakcnept (nHpOpManMoOHHO-cripaBo4Has cucrema 'OCToB);

- Koucynprant Ilmioc (crmpaBouHble MpaBoBble cHcTeMbl), TexskcnepT (MHGOPMaIMOHHO-
cnpasoyHas cuctema 'OCTos).

[lepeueHp JHIIEH3MOHHOTO MPOTPAMMHOIO o0ecredeHus. PeKkBU3UTBHI MOJATBEPKIAIOLIETO
nokymenrta: OC cneu. HazHau. «Astra Linux Special Edition» ¢ opucHoit nporpammoii LibreOffice
(FOYpI'AY) NePBT-14/1653-01-BY3 ot 14.03.2018 (beccpounas), MyTestXPRo 11.0 Cy6. Jlor. Ne
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http://192.168.0.1:8080/localdocs/sopromat/73.pdf
http://192.168.0.1:8080/localdocs/sopromat/72.pdf
http://192.168.0.1:8080/localdocs/sopromat/11.pdf
http://192.168.0.1:8080/localdocs/sopromat/6.pdf
http://192.168.0.1:8080/localdocs/sopromat/10.pdf
http://192.168.0.1:8080/localdocs/sopromat/7.pdf

A0009141844/165/44 ot 04.07.2017, nanoCAD Dnektpo Bepcus 8.0 nokanbHas Ne NCEL80-05851 ot
23.03.2018, 1O «Maximay (anamor MathCAD) cBobGonHO pacnpoctpansemoe, [10 «GIMP» (ananor
Photoshop) cBoGogHo pacnpoctpansemoe, 110 «FreeCAD» (anamor AutoCAD) cBoGomHO
pacnpoctpansiemoe, YueOHbli kommiekt [10 KOMITAC 3D v 18, JloroBop Ne KAJI-18-0863 ot
06.07.2018 r, Beprukans 2014 Ne YII-15-00053 ot 07.05.2015, Windows 10 HomeSingleLanguage
1.0.63.71, Horosop Ne 11464 ot 09.12.16, Jorosop Ne 11434 ot 24.10.16 r., Horosop Ne 1142Y or
01.11.16 r., oroop Ne 1141Y ot 10.10.16 r., JTorosop Ne 11404 ot 03.10.16 r., Jorosop Ne 11454
or 06.12.16 1., HoroBop Ne 11444 ot 14.11.16 r. MicrosoftOfficeProfessionalPlus2010
RussianAcademicOPEN 1 LicenseNoLevel Ne 47882503 67871967ZZE1212 APMWinMachine 12
Ne4499 ot 15.09.2014  MicrosoftWindowsServerCAL 2012  RussianAcademicOPEN 1
LicenseUserCAL Ne 61887276 ot 08.05.13 roma, MicrosoftOffice 2010 RussianAcademicOPEN 1
LicenseNoLevel Ne47544515 ot 15.10.2010.

11. MaTepuajbHo-TeXHHYecKasi 0a3a, HeoOXoaUMAsi 1J1s1 OCYIIeCTBJICHUS
00pa30BaTeIbHOIO NMpolecca Mo TUCHUNTIUHE

HaumenoBanue crieruaibHbIX TOMEIICHUH ¥ TOMEIEHUM JIJIsi CAMOCTOATENbHON PabOTHI.
VYyeOHast ayquTopusi IS MPOBEACHUS 3aHATUN JIGKIIMOHHOTO, CEMHUHAPCKOrO THUIA, TPYMHIOBBIX U
WHIUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJIA M IMpOoMexXyrouHoi arrectanuu 454080,
YensbuHckas o0:1., T. YensOunck, np. Jlenuna, 75, rmaBHbIi yueOHBINA KOPITYC.

IlepeyeHb yueOHBIX 1a00OpaTOPHil, Ay TUTOPHIi, KOMIILIOTEPHBIX KJIACCOB

1. JTabopatopus 002, ocHaieHHasi 000pyIOBaHUEM JIJISl POBEACHUS TaOOPATOPHBIX PaboT.

2. CneunanusupoBanHble ayautopun 024 nis npoBeeHUs IPAKTUYECKUX 3aHATUH.

IlepeyeHb OCHOBHOIO y4€0HO0-12a00paTOPHOTO 000PY/10BAHNS

1. MamuHsbl 1715 UCTIBITAHUHN Ha PACTSKEHUE.

2. YHuBepcalibHbIe 1a00paTOpHBIE CTEH/IBI.

3. Ten3zomeTpuueckue NpuoOpBHI.

4. IlepcoHanbHbIE KOMIIBIOTEPHI.

5. DKpaH NepeHOCHOM.

6. ITpoekrop.

7. HoyTOyK.

12. UnHoBanuoHHbIe GopmMbl 00pa3oBaTeIbHbIX TEXHOJIOTHIA

Bun 3ansaTus
®opmbl paboThI Jlexum 3 113

KoMnbrorepHsle cuMynsinun - + -
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IIPH/IO/KEHHUE Ne 1

POHJ OHEHOYHBIX CPEJACTB

JUTSI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEJCHUS MPOMEXKYTOUHON aTTECTAIlUU
oOyuatomuxcs no aucuuiuinae 51.B.02 ConpoTuBiieHue MaTepuajioB

Hanpasnenue noarorosku 35.03.06 ArpounskeHepusi

[Tpodpuie TexHosornueckoe 000py/I0BaHNe 1Jisl XPaHEHUs U epepadoTKu
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1. KomnereHnuu ¢ yka3aHueMm dTana ux ¢gopmupoBanus B npouecce ocsoenusi OINOII

KomneTeHuuu no nanHoi quciuminie GopMUpYIOTCs Ha MPOJABUHYTOM dTalle.

Kontponupyemsie KonTponupyemble pe3ynbTaTbl 00y4eHHs 10 AUCHUTUINHE
pe3yNbTaThl
oceoerms OIIOII 3HAHUSA YMEHHUS HaBBIKU
(KOMIIETEHITNN )

OIIK-4 OOyyvaromuiics JOHKEeH OOyuarommiics OOyuarommiics
CIOCOOHOCTBIO 3HATh: METOJI0JIOTHUIO JIOJI’KEH YMETh: JOJKEH BIIAJIETh:
pemarb Kypca «ConpoTuBieHue BBITIOJIHATh HaBBIKAMHU
WH)KCHEPHBIE MaTepuajoBy, OCHOBHbBIE CTaH/IapTHBIC BUbI PAKTHYECKOTO

3a]]auu C pacueTHbie (HOPMYJIHI, MIPOYHOCTHBIX UCTIOJIb30BaHUS
HCIIOJIb30BaHUEM QIITOPUTMBI PACUETOB pacueToB, OIICHUBATh METOJIOB pacyera
OCHOBHBIX 3aKOHOB | 3JIEMEHTOB KOHCTPYKIIUI HOJTy4YEeHHBIC KOHCTPYKIIMH Ha
MEXaHUKH, Ha IPOYHOCTh, KOTOPHIE pe3yNIbTaThl C TOYKU MPOYHOCTH MpHU
AJIEKTPOTEXHUKH, UCTIONB3YIOTCS JUISI 3pEHHSI UX peleHnH
TUIPaBIIHKH, pellIeHUs] HHKEHEPHBIX paBaono100ous, WHKCHEPHBIX 3a71a4 -
TEPMOJAVHAMUKH U 3ajgad - (b1.B.02-3.1) SKOHOMUYHOCTH H (b1.B.02-H.1)
TEII0MaccooOMeHa HAJEKHOCTHU TIPH
pELICHIH WHKEHEPHBIX
3amad - (b1.B.02-Y.1)
[1K-2 OOy4Jarommiicst TOJIKEeH OOyuarommiics OOyuarormmiics
TOTOBHOCTb K 3HATh: METOJI0JIOTUIO JOJI’KEH YMETh: JOJHKEH BIAJIETh:
Y4acCTHIO B Kypca «ConpoTuBieHne BBINOJIHATH HaBBIKAMU: HAaBBIKAMHU
POBEICHUU MaTepHaoBy, OCHOBHBIE CTaHJapTHBIE BHUJIBI PaKTUYECKOTr0
UCCIIEIOBAaHUI pacueTHbIie (HOPMYIIHI, MIPOYHOCTHBIX UCTIOJTb30BaHUS
pabouux u JITOPUTMBI PacyeToB pacyeToB, OIIEHUBATh METO/IOB pacyera
TEXHOJIOTUYECKHAX | AJIEMEHTOB KOHCTPYKIUH MOJTyYeHHBIE KOHCTPYKIIUN Ha
IpPOIIECCOB MAIIMH | Ha MPOYHOCTb, KOTOPbIE pe3yabTaThl C TOUKH MPOYHOCTh JJIS
HCIIOJIB3YOTCS JUIS 3pEHHUs UX 000CHOBaHUs BbIOOpA
00ocHOBaHUA BbIOOpa IIPaB0N0100us, MmarepHaia JeTajiu -
MaTrepuana JeTaiu - SKOHOMUYHOCTH H (b1.B.02-H.2)
(b1.B.02-3.2) HaJEKHOCTH IS
000cHOBaHUsI BBIOOpA
MmarepHasa JeTajiu -
(b1.B.02-Y.2)

2. [Toka3aTeu, KpUTEPHHU U LIKAJA OLEHUBAHUS COPMHPOBAHHOCTH KOMIIETEH NI

IToka3zaTenn Kputepuu u 1mkasna olleHUBaHUs Pe3yJIbTaTOB 00YUEHHUSI 110 ATUCHUILIINHE
oneHuBanusg | HepocratouHbli JlocraTouHbIi Cpennuii ypoBeHb | Bpicokuii ypoBeHb
(3YH) YpOBEHb YpOBEHb
b1.B.02-3.1 | OOyuatomuiics He Ob6yuatrouuiics OOyuarommiics ¢ OO6yuaromiuiics ¢
3HAeT cy1abo 3HaeT HE3HA4YUTEJIbHBIMU TpeOyemoit
METOI0JIOTHIO METOZ0JIOTHIO omnoKamMu 1 CTETIEHbIO MOJTHOTHI
Kypca Kypca OTZIEJIbHBIMU Y TOYHOCTH 3HAET
«Conpotusnenue | «ConpoTuBIEHHUE npobenamMu 3HaeT METO0JIOTHIO
MaTEpHAJIOBY, MaTEpHAJIOBY, METOI0JIOTHIO Kypca
OCHOBHBIE OCHOBHBIE Kypca «CormpoTtuBieHue
pacueTHbIe pacueTHbIe «ConportusiieHue MaTEpUAJIOBY,
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bopmysbl, ¢bopmybl, MaTEpUajIOBy, OCHOBHBIE
QJITOPUTMBI AJITOPUTMBI OCHOBHBIE pacueTHble
pacueToB pacyeToB pacyeTHble bopmybl,
3JIEMEHTOB 3JIEMEHTOB (bopMmybl, AJITOPUTMBI
KOHCTPYKLUH Ha KOHCTPYKLUI Ha aIrOpUTMBI pacueToB
IPOYHOCTb, IIPOYHOCTb, pacyeToB 3JIEMEHTOB
KOTOpbIE KOTOpbIE JJIEMEHTOB KOHCTPYKLIUH Ha
UCTIOJIb3YIOTCS UCTIOJIb3YIOTCS JUISI KOHCTPYKLIUI Ha IIPOYHOCTb,
IUISL pELICHUs peneHus MPOYHOCTb, KOTOpbIE
MH)KEHEPHBIX MH)KEHEPHBIX 3a/1a4 KOTOpbIE UCIIONIB3YIOTCS JUISL
3aja4 UCTIOJB3YIOTCS JUIS pereHus
peLeHus MH)KEHEPHBIX 3a/1a4
WH)KEHEPHBIX 33124
b1.B.02-Y.1 | OGyuarommiics He OOyuarommiicst OOyuaromuiics ¢ OO0yuarommiics
YMEET BBITOTHSATH ciabo ymeer HE3HAYUTEIIHBIMUA | YMEET BBHINOIHATh
CTaHJapTHbIE BBINOJIHATh 3aTpyAHEHUSIMU CTaHJapTHBIE BUJIBI
BUJIBI CTaHJApTHBIC BUJBI | yMEET BBIIOIHSTD MIPOYHOCTHBIX
HPOYHOCTHBIX IIPOYHOCTHBIX CTaHJapTHBIE BU/IbI pacyeros,
pacueTos, pacyeTos, IPOYHOCTHBIX OLICHUBATh
OLIEHUBATh OLIEHUBATh pacyeTos, MIOJIyYEeHHbIE
MOJTyYCHHBIE MOJTyYCHHBIE OLICHUBATh Pe3yabTATHI C TOUKH
pe3ysbTaThl € Pe3yabTaThl C TOUKH HOJy4YEeHHBIE 3peHUs UX
TOYKH 3PEHUS UX 3pEHHS UX PEe3yabTATHI C TOYKH | PaBIONIOno0us,
IIPaBJIONI0100HS, IpaBONoOI00uUs, 3peHMsI UX 9KOHOMHUYHOCTH U
HSKOHOMHYHOCTH M | DKOHOMHYHOCTH H MPaBONIOI00NS, HAJIC)KHOCTH TIPU
HaJIeKHOCTH IIPU Ha/IeKHOCTH IIPU HKOHOMHYHOCTH U pelLeHuu
peleHuH peleHnH HA/ICKHOCTH IIPH | WHIKEHEPHBIX 33734
MH)XEHEPHBIX MH)KEHEPHBIX 3a/1a4 peleHnu
3ajad WH)KCHEPHBIX 33124
b1.B.02-H.1 | OOyuatomuiics He OO6yuatrouuiics OOyuarommiics ¢ OO6yuaromuiics
BJAaJIEET cJ1abo BIIageeT HEeOOJIbIIUMU CBOOOIHO BJIafeeT
HaBBIKAMU HaBBIKAMHU 3aTpyAHEHUSIMU HaBBIKAMHU
PaKTUYECKOTO MPAKTUIECKOTO BJIaJICET HAaBBIKAMHU MPaKTUIECKOTO
UCTOJIb30BAHUS UCIOJIb30BAHUS PaKTUYECKOTI0 UCIIOJIb30BaHUS
METO/IOB pacyera | METOIOB pacyera WCTIOJIH30BAHUS METOIOB pacyera
KOHCTPYKIIMH Ha KOHCTPYKLIUHI Ha METO/IOB pacyera KOHCTPYKLIUI Ha
MPOYHOCTD TIPU MPOYHOCTD TIPU KOHCTPYKIIUK Ha MPOYHOCTH TIPU
peleHnu peleHnu IPOYHOCTH MPH pelLeHnn
WH)KEHEPHBIX WH)KEHEPHBIX 3a/1a4 peleHuH WH)XCHEPHBIX 33734
3ajau MH)KEHEPHBIX 33124
b1.B.02-3.2 | OGyuarommiicst HE OOyuarommiics OO0yuaromuiics ¢ OO0yuaromuiicst ¢
3HaeT cy1abo 3Haer HE3HAYUTEJIbHBIMU Tpedyemoit
METOIOJIOTHIO METOOJIOTHIO OmMOKaMu 1 CTETICHBIO TIOJTHOTHI
Kypca Kypca OTJEeNbHBIMU Y TOYHOCTHU 3HAET
«CompotuBiieaue | «CoOnpoTHBICHUE npoOenamMu 3HaeT METOI0JIOT IO
MaTepHaIoBy, MaTepHaoBy, METO0JIOTHIO Kypca
OCHOBHBIE OCHOBHBIC Kypca «ConpoTHBIICHHE
pacueTHbIe pacyeTHble «ConpoTHBIIeHUE MaTepHajoBy,
bopMyIbl, bopMyIbI, MaTepHaoBy, OCHOBHBIE
QITOPUTMBI AJITOPUTMBI OCHOBHBIE pacueTHble
pacueToB pacueToB pacueTHble bopmysl,
HJIEMEHTOB HJIEMEHTOB bopmybl, AITOPUTMBI
16




KOHCTPYKLUH Ha KOHCTPYKLUI Ha aIrOpUTMBI pac4eToB
MPOYHOCTH, MPOYHOCTb, pacyeToB DIIEMEHTOB
KOTOpbIE KOTOpbIE JJIEMEHTOB KOHCTPYKLIUI Ha
UCTIOJB3YIOTCS UCTIONB3YIOTCS JUISI KOHCTPYKIIUU Ha MPOYHOCTb,
111 000CHOBAHUS 000CHOBaHUS MPOYHOCTb, KOTOpbIE
BbIOOpa BbIOOpa MaTepuaa KOTOPBIC UCTIOJIB3YIOTCS IS
Mmarepuana JeTann JeTaju UCTIOJB3YIOTCS JUIS 000CHOBaHUS
000CcHOBaHUS BBIOOpa MaTepHraia
BbIOOpa MaTepuana JeTanu
JeTaJIH
b1.B.02-Y.2 | OOyuatomuiics He OO6yuarouuiics OOyuarommiics ¢ Obyuatoumiics
YMEET BBITOJTHSATH ci1abo ymeeT HE3HAYUTEIIbHBIMU | YMEET BBITIOIHSTh
BBITIOJIHATh BBITOJIHATh 3aTpyAHEHUSMH CTaHJapTHBIC BHUJIBI
CTaHJapTHbHIE CTaHJApTHBIC BUJIBI | yMEET BBITIOJIHSTH MIPOYHOCTHBIX
BU/JIBI MIPOYHOCTHBIX CTaHJApTHBIC BHUJIBI pacueTos,
MPOYHOCTHBIX pacyeTos, IPOYHOCTHBIX OLICHUBATh
pacueTos, OLICHUBATh pacyeTos, MOJTyYCHHBIC
OLICHUBATh MOJTyYCHHBIC OILICHUBATh Pe3yJIbTAThI C TOUKH
MOJTyYCHHBIE Pe3yIabTATHI C TOUKH HOJTy4YECHHBIC 3peHHS UX
pe3yJIbTaThI C 3pEHHSI UX pE3yJbTAThI C TOUYKH | TPaBAONOIO0US,
TOYKH 3PEHUS UX IPaBIONIOI00NS, 3pEeHHsI UX SKOHOMHUYHOCTH H
MPaBIONOA00Us, | SKOHOMHUYHOCTH U MPaBIOTIOI00HS, HAJICKHOCTH IS
HSKOHOMHYHOCTH M | HAJEKHOCTH IS HSKOHOMHYHOCTH H 000CHOBaHUS
HAJICKHOCTH ISt 000CHOBaHUs HAJIC)KHOCTH IS BbIOOpa MaTepuaa
000CHOBaHUS BBIOOpaA MaTepuaia 000CHOBaHUSA JeTanu
BBIOOpA JETaH BBIOOpa MaTepHasa
Marepuaa JIeTalu JeTaJH
b1.B.02-H.2 | OOyuatomuiics He OO6yuatronuiics OOyuarommiics ¢ OO6yuaromuiics
BJAaJIEET cJ1abo BIIageeT HEOOIBIITUMHI CBOOOIHO BJIafeeT
HaBBIKAaMH HaBBIKAaMH 3aTpyJHEHUSMU HaBBIKAaMHU
PaKTUYECKOTO MPAKTUIECKOTO BJIaJICET HAaBBIKAMHU MPaKTUIECKOTO
UCIOJIb30BAHUSA UCIOJIb30BAHUS PaKTUYECKOTr0 UCIIOJIb30BaHUS
METO/IOB pacyera | METOIOB pacyera WCTIOJIH30BAHUS METOIOB pacyera

KOHCTPYKLUN Ha
MPOYHOCTH AJIs
000CHOBaHUS
BBIOOpA
MaTepuana JeTanu

KOHCTPYKLUI Ha
MPOYHOCTH AJIsA
000CHOBaHUs
BbIOOpa MaTepuasna
JeTanu

METOJI0B pacyera
KOHCTPYKIUI Ha
IIPOYHOCTD AJIS
000CHOBaHUS
BbIOOpa MaTepuana
JeTalu

KOHCTPYKIUH Ha
IPOYHOCTH ISt
000CHOBaHUS
BbIOOpa MaTepuasa
JeTanu

3. TunoBbie KOHTPOJIbHBIE 3aaHNs U (WIH) MHbIE MATEPHUAJIbI, HEOOXOAUMBbIE JJIS1 OLEHKHU
3HAHMIi, yMEHUI1 1 HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XaPAKTePU3YIOIIMX 3TANbI
(popMupoBanus komnerenuuii B npouecce ocsoenus OINOIT

Tunosble KOHTPOJbHBIE 33JaHUSI U MaTepHalIbl, HEOOXOAUMBIE JUJIsl OLICHKU 3HAHWM, yMEHUH U
HaBBIKOB, XapaKTEPHU3YIOLINX MPOABUHYTHIH Tan (GOpMUPOBAHUS KOMIIETEHIIUH B MPOLIECCE OCBOCHUS

OIIOII, conepxatcst B y4eOHO-METOIUYECKUX pa3pabOTKax, MPUBEACHHbBIX HUXKE.

1. Cmarun H.K. , latpykos B.HU. ConpoTusieHne MaTepuaaoB. DMIOPbl BHYTPEHHUX CHUIIOBBIX
(hakTOpOB [DJIEKTPOHHBIA peCypc]|: METO/. yKa3aHHs K CeMecTpoBoMY 3ananuto. YensOunck: FOxHO-
VYpanbckuiit [AY, 2015. 28 ¢. Pesxum mocryma: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

2. Cmarun H.K. , [latpykoB B.M. CompoTuBiieHre MaTepuanioB [DJIEKTpOHHBIA pecypc| :

METOJA. yKa3aHHsg K CEMEeCTpOBOMY 3ajaHuio. YensOMHCK:

IOxHo-Ypansckuit I'AY. Y. 2.
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http://192.168.0.1:8080/localdocs/sopromat/73.pdf

['eomeTpuyeckne  XapakTepuCTUKW  TUIOCKMX  cedyenud. 2015. 10 c¢. Pexum pgocrymna:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

3. UrnateeB A.I'. KoHTponbHbIC 3aaHWsl A pacdyeTHO-rpaduyecKux paboT 1o
COMPOTHUBIICHUIO MaTepuaioB [DIEKTPOHHBIA pecypc] : yued. mocobme. YensOmnck: HOxHO-
VYpanbckuii ['AY, 2016. 40 c. Pexxum nocryna: http:// 192.168.0.1:8080/localdocs/sopromat/66.pdf.

4. UrnateeB A.I'. [locoOue K pemieHuto 3aad no CONPOTUBICHUIO MAaTEPUAIIOB [ DIIEKTPOHHBIN
pecype] : yaeb.-meroa. nocodue. Yensounck: KOxno-Ypanbckuii 'AY, 2016 . 118 c. Pexum gocryna:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

5. XKunkun B.A. TloctpoeHue smoop BHYTPEHHUX CHJIOBBIX (akTOpoB B Oankax U pamax B
nporpamMubIXx npoayktax SCAD um MathCAD [DnexTpoHHBIH pecypc]| : METOAMYECKHE YKa3aHUS.
Yensiounck: b.u., 2006. 49 ¢c. Pexum pocryma: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

6. Xunkun B.A. OmnpenerneHue reoMETpUUYECKHUX XapaKTEPUCTUK IONEPEYHBIX CEUYEHUN
OpycweB B nporpamMMmHbIX TpoaykTtax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DnekTpoHHBII
pecypc] : Meromuueckue ykazanusa. Yemsbunck: UYTAY, 2007. 69 c. Pexum pocryna:
http://192.168.0.1:8080/localdocs/sopromat/6.pdf.

7. XKunkun B.A. Pacuer Ha mpoyHOCTh M IPOBEPKA KECTKOCTU CTATUYECKU ONPEAECTUMBIX
O6amok B mporpammubeix mnpoaykrax SCAD, MSC.Patran-Nastran-2005 [OnexTpoHHbIii pecypc]:
MeToamyeckue  ykaszanus.  Yemsaomnck:  UTAY, 2007. 76 c¢. Pexum  gocryna:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

8. Xwikun B.A. OmnpeneneHue nepeMemieHU B YOPYTHX CHCTEMax B IPOTPaMMHBIX
npoaykrax MathCAD, SCAD u MSC.Patran-Nastran-2005 [DnekTpoHHBII pecypc] : METOANYECKUe
YKa3aHHUs. YensaOuHCK: Uray, 2008. 66 c. Pexum JIOCTyTIA:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

4. Meroan4eckue MaTepHaJibl, ONpeesiioue npoue1ypbl OLeHUBAHUSA 3HAHUIA,
YMEHHUI1, HABBIKOB U (MJIH) OIbITA AeATEeN1bHOCTH, XapaKTepu3yomux 3Tan(b1) GopMupoBaHus
KOMITeTEeHI U

B nanHOM paszgesie METOOMYECKHE MaTEpHallbl, ONPEACIAIOIIME IPOLELYpPhl OLEHUBAHMS
3HAHWW, YMEHUH, HaBBIKOB, XapaKTEPU3YIOLIUX MPOJBUHYTHIN 3Tan (OPMUPOBaHUS KOMIIETEHIIUN IO
mucuuiuinHe  «CONpOTHUBIIEHWE MAaTEpUaoB», IPUBEACHBI IPUMEHUTEIBHO K KaXAOMY U3
HCIIONB3YEMBIX BHAOB TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
00yJaroIuxcs.

4.1. OueHo4HbIe CpeACTBA /ISl NPOBEACHHUS TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
4.1.1. Otuer o nabopatopHoit paboTte

Otuer o mabopaTopHO pabOTe UCMOIB3YETCS TSl OLICHKH KaueCTBa OCBOCHUS 00ydatomuMcs
OCHOBHOM TIpo(peCCHOHATEHONM 00pa30oBaTEIBLHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM JHCIHUIUIAHEI.
Copepxanne u ¢popMa oT4eTa M0 Ta00PATOPHBIM PabOTaM MPUBOAUTCS B METOJINYECKUX YKa3aHUSIX K
nabopatopupiM pabotam (1. 3 ®POC). CopepkaHue oT4yeTa U KPUTEPHUH OICHKHA oTyeTa (Tald.)
JOBOJISITCS 10 CBEACHUS OOYYarOMMXCs B Havale 3aHATHHA. OTUeT OLIEHHWBAETCS OLICHKOU «3a4TECHOY,
«He 3auTeHo». OlEeHKa «3a4TeHO» CTaBHUTCS oOydarommmcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET
KpUTEpUSIM,  yYCTAHOBJICHHBIM  JUISI  TOJOXHUTENbHBIX  OLIGHOK  («OTIUYHO»,  «XOPOIIOY»,
«yIIOBJIIETBOPUTENBHOY»).  OIleHKa OOBSBISECTCS O0YYarOmEMYCsl HETMOCPEICTBEHHO TIIOCIe CHIadH
oTyeTa.

Ikana Kpurtepun ouennBanus
- U3JI0’)KEHHUE MaTepuasa JIOTHYHO, TPAaMOTHO;
OneHka «3au4TeHO» - cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEI;
- YMEHHE BBICKa3bIBaTh U 000CHOBATh CBOM CYXKICHHsI IIPH OTBETE HA
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KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBATh (U3NYECKHUE 3aKOHBI, SIBJIEHUS U ITPOLECCHI;

- YMEHHE NPOBOJIUTH U OLICHUBATh PE3YJIbTAaThl H3MEPEHUI;
- CIIOCOOHOCTH peIlaTh WH)XEHEPHbIE 3a/auM (JOIyCKAETCsl HaJln4ue
MaJIO3HAYUTENFHBIX OIIMOOK HJIM HEJOCTATOYHO IOJHOE PACKpPhITHE
COJIEP’KaHUE BONPOCA WM IOIPEHIHOCTh  HENPUHUIMUIHAIBHOIO
XapakTepa B OTBETE Ha BOIIPOCHI).

- OTCYTCTBUE HEOOXOJUMBIX TEOPETUYECKUX 3HAHUH; JOMYILEHbI
OIMOKH B OINpENEeNeHUN TOHATHH M ONUCAaHUM (PU3HMUECKUX 3aKOHOB,
SBJICHUN W IPOLECCOB, MCKAXXEH MX CMBICI, HE PELIEHBI 3ala4yd, HE
IIPAaBUJIBHO OLICHUBAIOTCS PE3YJIbTaThl U3MEPEHUM;

- HE3HaHUE OCHOBHOI'O MaTepuaia yueOHOH IporpaMMsl, JOIYCKAOTCS
rpyObie OIMOKH B U3JI0KECHUH.

OH€HKa «HEC 3a4TCHO»

4.1.2. TectupoBanue

TectupoBanue WCHONB3yeTCS IS OLCHKH KadecTBa OCBOCHHUS OOYYaroNIMMCS OCHOBHOM
npodeCCHOHAIBHOW ~ 00pa30BaTEIbHOM NPOrpaMMbl 1O  OTIACIBHBIM TeMaM WM  paszeiam
TUCHUIITUHBL. TecT mpeacTaBisier coO0M KOMIUIEKC CTaHIapTU3MPOBAHHBIX 3aJIaHUM, TO3BOJISIFOIINI
YIPOCTUTh TPOLEAYPY H3MEpEeHHUs 3HAHUKW M yMeHuW oOyuaronmuxcsa. OOydaromuMcs BBITAIOTCS
TECTOBBIC 3a/1aHUs C (POPMYITHUPOBKON BOIPOCOB M MPEIJIOKEHUEM BBHIOPATh OJWH MPABHILHBIN OTBET
U3 HECKOJBbKUX BapuaHTOB OTBeTOB. [lo pesympTaTam Tecta oOydarolieMycsl BBICTaBISIETCS OIEHKA
«OTIIMYHO», «XOPOILIO», «YAOBIETBOPUTEIBHO» UJIN «HEYAOBJIETBOPUTEIBLHO.

Kputepun ouenuBanus orBera (Tali.) AOBOAATCA A0 CBEACHHUS OOydYarOIIMXCS 0 Hayana
TeCTUpPOBaHUA. Pe3ynbTaT TecTUpoBaHUsI OOBSABISETCS OOYYaIOMIEMYCsl HEMOCPEICTBEHHO TOCIIE €ro
clIauu.

Mhaaa (% npamtAwY oTBETOR
Orenka 5 (OTIMYHO) 80-100
Onenka 4 (xopoiio) 70-79
Ornenka 3 (yI0BIETBOPUTEIHHO) 50-69
Orenka 2 (HEYIOBIETBOPUTEIHLHO) menee 50

TecToBbIC 3a1aHUA

Tema 1: OcHOBHBIC NOHATHS, ONIPeACTCHHUS, JOMYIICHUs] M TPUHIMIIBI

1.1. OCHOBHBIM 00BEKTOM, H3y4a€MbIM B COIPOTUBICHUHN MAaTEPUAJIOB, SBIISETCS ...

1.2. Teno He pa3pymiaercs Moja BO3JEHCTBUEM BHEIIHUX CHJI, €CIM €ro marepuan obJagaer
CBOMCTBOM. ..

1.3. Marepuai, y KOTOpOro IpH IepexoJe OT OJHOW TOUKH K JIPYroi CBOKWCTBAa HE U3MEHSIOTCH,
Ha3bIBAETCH ...

1.4. Cranp — marepuai ...

1.5. Marepuan crepxHs (CM. PUCYHOK) — OIHOHANPABJICHHBIM CTEKIIOTUIACTUK — SIBIISACTCS

MaTEPUATIOM.

1.6. Hanpskenue — 370 cuina, ...

1.7. IpeBecuna — marepuail ...

1.8. B HeneopMupoBaHHOM TeJIe pacCTOSHHE MEXay ToukamMu A u B paBHo S. B pesynbrare
n3MeHeHHs (OpMBI U pa3MepoB Tesla TOUKU A U B mepeMecTuiuch B IpoCTPpaHCTBE B MOJIOKEHUS A’ U
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B’. Paccrosare Mexy HUIMU U3MEHWIOCH Ha BenmuuHy AS. JlunenHo# nedopmanueii B Touke A 1o
HampaBlieHHI0 AB Ha3pIBaeTCs BelIUYMHA ...

1.9. Ha pucynkax moka3zaHa ojJHa W Ta ke Oayika, HarpyxeHHas cwiamu F1 u F2 (puc. 1), cumoit
F1 (puc. 2), cumoit F2 (puc. 3). 8, 01, 62 — mporuObl KOHIEBBIX cedeHud. Mcxons w3 mpuHIHIA
HE3aBHCUMOCTH JIEHCTBUS CHJI MOXKHO 3aIIUCATh ...

1.10. JIns Toro 4ToOBl NeEpeMelieHHs] OTAEIbHBIX TOUEK KOHCTPYKUMH HE MpeBbIIIalIN
OTIpeJICIEHHBIX HaNepe 3aJaHHbIX BEIMYMH, KOHCTPYKIUS TOJI’KHA 00J1a1aTh CBOMCTBOM ...

1.11. IIporu6 ceuenus C paBeH cymme NporuOOB, BBI3BAaHHBIX CWiIOW F M MomeHTOM M,
IIPUJIOKEHHBIX 110 OTAEIBHOCTHU. JlaHHOE yTBEPkKACHHUE 3alIMCaHO Ha OCHOBAHUU IIPUHLUIA ...

1.12. CBoiicTBO MaTepuasa COXpaHsATh HEKOTOPYIO YacTh JAe(opMalvu Mocie CHITHUSI Harpy3Ku
Ha3bIBAETCH ...

1.13. Ha pucyHke noka3aHbl JIBa CTEPXHS C OJUHAKOBOW ILIOINAJBIO IONEPEYHOrO CEYECHMUS,
pabotaromiyie Ha pacTshkeHre. HopMmanbHbIe HANPSKCHHSI B CEYCHUSIX 000MX CTEPIKHEH, JOCTATOYHO
yIaJeHHBIX OT MECT MPHUIIOKEHHUS CUJI, PABHBI COTJIACHO ...

1.14. Marepuai, y KOTOPOTO TIPH EPEXOE OT OJHON TOUKH K JPYroi CBOMCTBA, B 3aBUCUMOCTH
OT HaIpPaBJICHUs, U3MEHSIOTCS M0 OJHOMY U TOMY )K€ 3aKOHY, SIBJISIETCS ...

1.15. O6beMHbBIE CHITBI UMEIOT PA3MEPHOCTD ...

Tema 2: MoaeJid NIPOYHOCTHON HATEKHOCTH

2.1. Ha pucynke mnoka3zana Oajka TIOCTOSHHOTO IIONEPEYHOTO0 CEYCHHS IUIOAIbI0 A,
HaxXOoJsIIasics MoJ| AeicTBUEM COOCTBEHHOTO Beca (Y — yAenbHBIM Bec mMarepuana Oanku). Mojaensio
HarpyXeHus OaJIKu SIBJISETC ...

2.2. IlepBbIM 3TanoMm Mpu pacyeTe KOHCTPYKLUU SBISETCS ...

2.3. B kypce «ComnpoTUBIECHUE MAaTEpUAJIOB)» BCE MaTepUaJIbl, HE3ABUCUMO OT OCOOEHHOCTEH MX
MUKPOCTPYKTYPBI, IPUHATO paCCMATPUBATh KaK ...

2.4. B conpoTuBIEHUN MAaTEPUAIOB BCE TEIA CUUTAOTCH ...

2.5. Mogenbto Gpopmbl Kymosa [MUpKa SBISETCH ...

2.6. Harpyska, MeJIEHHO pacTylasi BO BpeMEHH, Ha3bIBaeTCA Harpy3Kou.

2.7. B conmpoTHBIEHNN MaTEpUaIOB OCHOBHBIM METOJIOM pacyeTa Ha MPOYHOCTh SBIISETCS METO
pacuera 1o ...

2.8. KonoHnHa 31aHUsl OTHOCUTCSA K KJjaccy ...

2.9. CtepxeHb U3TOTOBJIEH U3 IJIACTUYHOTO MaTepuaja ¢ OJJMHAKOBBIMH Ipe/elaMH TeKy4eCTH
Ha pacTshKeHUe U ckarue. 3HaueHus: M u oceBoro MoMmeHta conpoTuBienus W 3aganpl. GakTHUECKHIA
K03 (ULIMEHT 3anaca MPOYHOCTH PABEH ...

2.10. Matepuan NOTHOCTHIO 3aMONHSET O0BEM Tella M MMeeT OeCHyCTOTHYIO, 0e3Ae(eKTHYIO
CTPYKTYpy. [laHHas runoTe3a Ha3bIBACTCS TUIIOTE30H ...

2.11. Ha 6anke mokoutcs map BecoM Q (cM. pucyHOK). Mojienbio HarpyskeHus 6ajaKku sBIseTcs

2.12. IlpaBblif KoHel OanKu (CM. PUCYHOK) HEOOXOAMMO 3aKpenuTh Tak, yToObl ceueHue C He
MepeMeaioch BIOJIb KOOPAMHATHBIX OCeH Z M Y, HO MOIJIO Obl MOBOPAaYMBATHCS B IUIOCKOCTH ZY.
Omnopa, oTBeyarolast TaKUM TpeOOBaHMSIM, Ha3bIBACTCH ...

2.13. Mogenbto (popMbI CTOJEITHUITHI CTONIA (CM. PUCYHOK) SIBIISETCS ...

Tema 3: BuyTpeHHue CHJIBI U HANIPSKEHUSI

3.1. TlonHoe HampsbkeHHE B Touke cedeHus ompexaessercss kak lin(AR/AA). TlpenenbHbrit
[IEPEXO0/1 O3BOJINIIA OCYIIECTBUTh TUIIOTE3A ...

3.2. Kpyrsamuit MomeHT M; (Myp) 1 u3rudarorme MmomeHTol My 1 My 1iekaT B TIIOCKOCTSX ...

3.3. B ectecTBeHHOM COCTOSIHMM (IIPU OTCYTCTBUHM BHELIHUX CHII) MEKAY YaCTHUIIAMU MaTepHuaia
JEWCTBYIOT CHJIBI B3aUMOJICUCTBHUS, KOTOPBIE ...

3.4. B mnponecce HarpykeHus Tejla BHEIIHMMHU CHJIaMM MEXAYy 4YacTHIAMM MaTepuaia
BO3HUKAIOT JIOMOJHUTENbHbBIE BHYTPEHHUE CHIIbI, KOTOPBIE ...

3.5. JlomonHuTEeNbHBIE BHYTPEHHUE CUJIBI, JACUCTBYIOUIME B CEUYEHUHU Tella, B OOLIEM clilydae

o0Opa3yior ...
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3.6. Ilpu Kpy4yeHUU KpPYyIJIOrO CTEPKHS JOMOJHUTEIIbHBIE BHYTPEHHUE CHUJIbI, JEHCTBYIOIIUE B
MOTIEPEYHOM CEUYEHHUH, 00Pa3yIoT ...

3.7. IlosiHOE HaNpsHKEHUE B TOUKE CEUEHUs ONpeeNsieTcs Kak ...

3.8. Ecin U3BECTHO HOpPMAJIbHOE U KacaTEJIbHOE HANpPSKEHUS B TOUKE CEUEHUsS, TO IOJIHOE
HanpspKEHUE B 3TOM TOYKeE orpenaenseTcs no popmyne p = ...

3.9. HucnoBoii Mepoit pacnpeenieHusi BHYTPEHHUX CUJI IO CEYEHUIO SIBIISIETCS ...

3.10. MuTerpanbHas CBsI3b MEX/1y U3rHOAI0IUM MOMEHTOM My 1 HOpMaIbHBIMU HANIPSKEHUSMU
umeet Bua My = ...

3.11. 3HaueHus MOJHOTO U KAacaTeJIbHOIO HAMPSHKEHUN B TOUKE CEUYEHHUS COOTBETCTBEHHO PaBHbI
5 Mlla u 3 Mlla. 3HaueHre HOPMAJILHOT'O HAIPSKEHUS B 3TOM )K€ TOUKE CEUEHUSI paBHO MIIa.

3.12. HWuterpaiibHas CBs3b MeEXIy KpyTsmuMm MomeHToM M; (Myp) u  KacaTelbHBIMH
HaIpPsDKEHUSIMU UMEET BU ...

3.13. Tlpu pacTsHKEeHUU-CKATUU TPSAMOTO CTEP>KHS JIONOJHUTENIbHbIE BHYTPEHHHE CHIIbI,
JEMCTBYIOIIME B IIONIEPEYHOM CEUEHUH, 00pa3yIoT ...

3.14. Pa3aMepHOCTb HAIIPSIKEHUS ...

3.15. 3HaueHus MOJHOTO U HOPMAJIbHOTO HANPSKEHUM B TOUKE CEYEHHUS] COOTBETCTBEHHO PaBHBI
10 MIIa n 8 MIla. 3HayeHne KacaTeabHOTO HAIIPSDKEHUS B 9TOM XKe TOUKe cedeHus paBHo  MIla.
Tema 4: Ilepememienue u gepopmanus

4.1. B mponecce nedopmauuu Touku A, B, C nedopmupyemoro Ttena mnepeMeniaroTcs B
IUIOCKOCTU XOY, a mnpsmoiuHeiHble oTpe3ku AB u AC noBopauuBaroTCs IO YacOBOW CTpEJIKe
COOTBETCTBEHHO Ha YIJIbl 20 U o.. YTioBas Aegopmarus B Touke A Mexay HanpaBineHusimu AB u AC
KOI'/Ia JUIMHBI OTPE3KOB CTPEMSTCS K HYJIIO, paBHA ...

4.2. Ecnu W3BECTHBI yIIIbl TOBOPOTA MAJIOTO MPSMOJIIMHEHHOTO OTpe3Ka B TPeX KOOPAMHATHBIX
TJIOCKOCTSIX ((Pxy, Pyz, Pzx) TO TIOJTHBINA YroJl HOBOPOTA ONpeAesieTcs o Gopmyne @ = ...

4.3. CoOBOKYNHOCTb JIMHEWHBIX M YIJOBBIX JedopManuii 1O MHOXECTBY HalpaBiICHUN U
IJIOCKOCTEH, MPOXOIALIMX YePE3 TOUKY, Ha3bIBAECTCS COCTOSTHUEM B TOYKE.

4.4. B npouiecce HarpyxeHus pambl cuioi F touka K mepemerniaercst Bmosib ocu X Ha 3 MM, a
BJI0JIb OCH Y Ha 2 MM (cM. pucyHok). [TonHoe nepemenienne Touku K paBHO MM.

4.5. B mpomecce nedopmaruu Ttouku A, B, C pedopmupyemoro Tena mnepeMemialoTcs B
IJIOCKOCTH XO0Y, a npsiMonuHelHble oTpe3kn AB u AC noBopaunBaroTcs 10 4aCOBOM CTPEJIKE Ha YroJl
o.. YrimoBas nedopmanus B Touke A Mexay HampasieHusmu AB um AC, korna AnuHBI OTPE3KOB
CTPEMSTCS K HYJIIO, PaBHA ...

4.6. PazmepHOCTh TUHEHHON AedopMalvu — ...

4.7. Yrnosas aedopmarus — 370 ...

4.8. Touka K nmpunamiexur nedopMupyeMoMy TeIy W TMEpeMeNaeTcss B MIIOCKOCTH XOY (CM.
pucynok). IlonHoe nepememenue Touku 0 = 5 MM. [lepememienue BIoap ocu X U = 3 mwm.
IlepemelieHue BIOIb OCH Y PaBHO _ MM.

4.9. Touka K npedopmupyemoro Tena mepeMemaeTcs B TPOCTpaHCTBE. M3BeCTHBI TOJIHOE
nepeMeInieHre O M MmepeMenieHns: B0Ib KOOPIUHATHBIX ocell X, Y (U u V). BenmuunHa nepemenieHus
BJIOJIb OcH Z (W) ompeenseTcs mo GopMysie ...

4.10. Touka K nedopmupyemoro Tena nepemeniaercs B miaockoctu Xoy. [lonHoe nepemenienue
paBHO 5 MM. B HampaBiieHHHM OCH Y TOUYKa IepeMecTriIach Ha BeIMUnHy 3 MM. [lepemenenne Touku B
HAIPaBJICHUU OCU X PaBHO _ MM.

4.11. Ecnu u3BecTHBI NepeMelieHts] TOUKH A (CM. PUCYHOK) BJOJb KOOPJAWHATHBIX ocei (U, V,
W), TO MOJIHOE NepeMelIeHue onpeaensercs no popmysie ...

4.12. Jlo mpuioxeHus K CTepkHiO cwil F (cM. pucyHok) ero mnuHa paBHsutach 10 cm. Tlocme
npuioxenus cwil F anuHa ctepkHa crana paBHa 9,95 cm. IlpomonbHas nuHeitHas nedopmanus
CTEpHS paBHA ...

4.13. Ha pucyHke noka3aHo IoJiokeHue AByX Touek B m C 10 npuiiokeHus K Telny BHEUIHEU
Harpy3ku. [Tociie HarpykeHus Tejla TOYKH IepeMenaoTcs B HoBoe nosioxxerne B’ u C’. Paccrosnue S
MEXIy TOYKaMH M3MEHseTcs Ha BenuuuHy AS. Jluneitnas nedopmarus B Touke B mo HampaBiieHHIO
orpeska BC onpenensercs kax ...
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4.14. B mpomecce nedopmaruu toukun A, B, C medopmupyeMoro Tena mepemMeniaroTcs B
IUIOCKOCTH X0y U 3aHuMatorT nonoxenus A’, B’, C’. Ilpsmonuneilinsie otpesku AB u AC
MIOBOPAUYMBAIOTCS Ha YIJIBI 01 U O. YTJoBas aedopmanust B Touke A Mexay HampaBieHusMU AB u
AC, Korza JJIMHbBI OTPE3KOB CTPEMSTCS K HYJIIO, paBHA ...

4.15. BeKkTop MOJHOTO JMHEHHOTO TIEPEMEIICHHs TOYKH B OOIIEM CIIydae ...

Tema S: IlponoabHas cuia. Hanpsiskenus: 1 xepopManuu

5.1. CrepkeHb Harpy’eH Tpemsi OCEBbIMU cuiamu. PopMa U pa3Mepbl IONEPEUYHOIO CEYEHUs Ha
KaKJOM YYacTKE IIOKa3aHbl HAa PUCYHKE. MakcuMallbHble HOpMaJIbHbIE HANpPSDKEHUs JEHCTBYIOT B
MONIEPEYHBIX CEUCHUSIX ydacTKa(-0B) ...

5.2. [IpononwHas nmuHeHas nedopmarus crepxkHs 1 paBHa €. Moaynb ynpyroctu mMatepuana E
Y TUJIOIIA/Ih TOTIEPEYHOTO CEUCHHS A CTEPXKHS — U3BECTHBI. 3HaUE€HUE CUJIbl F paBHO ...

5.3. AGCOJIIOTHO JKE€CTKHI AJIEMEHT (3alITPUXOBAHHBIN) MOAIEPKUBACTCS YIPYTUM CTEpKHEM 1.
Cuna F, nmuna L, nuamerp d m Moaynb ynpyroctu Martepuana cTepxHs E w3BecTHbI. JIMHeWHas
npojoipHas aedopmanus crepxkHs 1 paBHa ...

5.4. Bayrpennuii cunoBoil gpakrop B ceueHuu C-C crepxkHs 1 paBeH ...

5.5. 3nauenue npoosibHOM cuibl B ceueHnu C-C paBHO ...

5.6. Jlns ompeneneHus NPOJIOJIBHON CHIIBI B IONEPEYHOM CEUEHUHU CTEPXKHS MCIIONb3YeTCs
METOJ ...

5.7. KosonHa BeIcOTOM h (CM. pUCYHOK) HAaXOIUTCS IMOJ ACHCTBHEM CHIIbI F, MPHIOKEHHON B
LEHTPE TSHKECTHU MONEPEYHOro CeUeHUsl, U COOCTBEHHOTO Beca. Y AeNbHBIN BeC MaTepualia KOJOHHHI Y
(Bec eauHMIIBI 00bEMA), IUIOLIA/b MOMEPEUYHOr0 CEUYEHUs A — M3BECTHBI. DIMIOpa MPOJIOJIBHON CUIIbI
HMMEET BU] ...

5.8. Ha pucynke nokasaH cTep:KeHb, Harpy>kKeHHbIN criiamu F. [1nomane momnepeyHoro cedeHus
A, Monynp ympyroctd marepuana E — uzBecTHBL. [IpomonbHasi nuHeliHas aedopmanus Ha JIEBOM
IpPy30BOM Yy4aCTKE CTEpKHS PaBHA ...

5.9. Kononna BbicoToi H (CM. pUCYHOK) HaxOJUTCs MO JIeHCTBHEM COOCTBEHHOT'O Beca U CUIIbI
F. YnensHbIil Bec MaTepuasa KOJIOHHBI ¥ (BeC €IUHUIIBI 00beMa), TIJIOMIA b MOMIEPEYHOT0 CceueHUust A —
M3BECTHBI. MakcuMasbHble HOPMaJIbHbIE HAMPSYKEHUSI B TIOTIEPEYHOM CEUYE€HUH KOJIOHHBI PABHHI ...

5.10. [IpononpHas cua €CTh paBHOJICUCTBYIOMIAS ...

5.11. Ha pucyHke MOKa3aH CTEpXKE€Hb, PACTAHYTBHIA CHJIAMH, HAIpPaBICHHBIMH BJIOJIb OCH
cTepxHs. PaBHOMepHOE pacmpeneneHne JMHEHHBIX MPOAOJIbHBIX JAepopMaluii B MONEPEYHOM
CEYEeHHH, IOCTATOUHO YJAJIE€HHBIX OT MECT MPUIIOKEHUSI CUIL, SIBIIAETCS CIEACTBUEM ...

5.12. Crepxenb anuHO | (CM. pHCYHOK) HaXOAUTCS IMOJ JACHCTBHEM COOCTBEHHOTrO Beca. Bec
crepxHs Q, TUIOMIANh MOMEPEYHOro cedeHHs A, MOAYIb YIOPYrOCTH Marepuana cTepxkHi E —
u3BecTHHI. [IposionbHas nuHeHHasa qedopManus B CpeJHEM CEUEHUH CTEPXKHS PaBHa ...

5.13. CtepxeHb U3TOTOBJIEH U3 U30TPOITHOIO MaTepualia (CM. pUCYHOK) U paboTaeT B JIMHEHHO-
ynpyroii obnactu. CBsi3b MEXIy NPOJOJIBHOM JedopManueil M HOPMalbHBIMU HANpPSDKEHUSMU B
MOTNIEPEYHOM CEUYEHUU UMEET BUJT ...

5.14. OtHomeHue 3HaueHui po1obHBIX ciil B ceueHusx C-C u K-K (cMm. pucyHoK) paBHO ...
Tema 6: UcnibiTaHUEe KOHCTPYKIMOHHBIX MATEPHAJIOB HA PACTAKEHUE U CoKaTHe

6.1. I1pu ucnerranuu obpasma Ha pacTsHKEHHE CrlaMu F (CM. pHUCYHOK) cTpenka TeH3oMmeTpa 4 ¢
6a30H, paBHOI 60 MM, mepemMecTUIach ¢ efeHus 5 Ha aeneHue 9. Llena neneHus mKaibl TEH30MeTpa
0,001 MM. Moxyns yrpyroctn Mateprana oopasna £ = 2*10° MITa. HanpsikeHne B KpaifHEM IpaBoM
cinoe pasHo _ Mlla.

6.2. Ilpu onpezneneHun Moy YOPYrocTH Marepuana E ucronb3yercss oOpasel B BUIE y3KOM
MOJIOCHl pacTsaruBaeMoil cwiamu F (cMm. pucyHok). s m3aMepeHus mpoAoibHON nedopManuu K
o0pasiy Kpemnsarcs He O[1H, a iBa TeH30MeTpa A u B ¢ niensio ...

6.3. Bug oOpasna mocie HCHBITaHUS IMOKa3aH Ha pUCyHKe. VcrblTaHue MNpPOBOAMIOCH IO
BapHaHTY ...

6.4. Bun o0Opasma W3 IUIACTUYHOTO MaTepHualia MOCjie€ HUCIBITAHUN Ha C)KaTUe IMOKa3aH Ha

PHCYHKE ...
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6.5. Bun oOpasma mocie HWCIBITaHWS TI0Ka3aH Ha pHUCYHKe. McmbeITaHwe MpoBOAMIIOCH IO
BapHUAHTY ...

6.6. CTpenka pbl4a)KHOTO TEH30METpPa MOKA3bIBAET HA LIKaJeE ...

6.7. Mertammnueckuid o0Opasel, MpeJHa3HaYeHHBbIA JJIs UCIBITAHUN Ha ckaTue, uMeer (hopmy
KOPOTKOT'O IIWJIMHJPA, JI TOTO YTOOHI ...

6.8. Bua oOpasma mocie HMCHBITAHMK TOKa3aH Ha pHUCYHKe. lcmblTaHue mnpoBOAMIIOCH IO
BapHaHTY ...

6.9. bazoii ppIlYaKHOTO TEH30METpa HA3bIBACTCA ...

6.10. Hwmanpudyeckuid oOpaser] NMpH HMCOBITAHWUA Ha CXXaTHE NPUHUMAET O0YKOOOpazHYIo
(hopMy BCIICICTBHE ...

6.11. Bux obpasma mocie ucnbITaHU# Mmoka3aH Ha pucyHke. [lo ¢opme oOpasma u xapakrepy
pa3pymeHust MO>KHO CKa3aTh, YTO UCIBITAHUE IPOBOMIOCH IO BAPUAHTY ...

6.12. JlnarpamMmMo# HanpspKEHUM XPYIKOTO MaTepuaia mpy CKaTUU ABJISETCA [UarpaMmma ...

6.13. OCHOBHBIMH BUIaMH UCIIBITAHUM MATEPUAIIOB SIBJISIFOTCS] UCIIBITAHUS HA ...

6.14. Xapaktep paspylieHuss oOpasiia U3 XpYyIKOro mMaTepuarna Mpu PacTsHXKEHUU TOKa3aH Ha
PHUCYHKE ...

6.15. Ilpu wucnbiTanuu obOpaslia Ha CKaTue (CM. PHCYHOK) MEXKIy 00pa3lioM M ILTUTaMHU
WCTIBITATEIbHON MAIIMHBI YCTAHABIUBAIOTCS PE3UHOBBIE MPOKIIAAKH C HEIBIO ...

Tema 7: MexaHu4ecKHe CBOHCTBA U MEXaHUYECKHE XAPAKTEPUCTHKU MATEPHUAJIOB

7.1. CriocoOHOCTh MaTepualia BOCCTAHABIMBATH CBOIO MEPBOHAYAIBHYIO (OPMY M pa3Mepbl
MOCJIe CHATHS HArPY3KH HAa3bIBACTCA ...

7.2. Ilpu wmarpyxeHun oOpaszua mnpsiMoyrosibHoro ceuenus cuwiamu F = 0,04 MH crpenku
TeH3o0MeTpoB A u B nepemectunuch Ha 6 U 4 neneHust COOTBETCTBEHHO. ba3bl TeH30MeTpoB — 20 MM.
Lena nenenus mkansl TeHzomeTpoB — 0,001 mm. Moayne ynpyroctu marepuana odopasia paBeH
MIla.

7.3. I XpynKuX MaTepuasioB 3a onacHoe (MpeAesibHOE) HAIIPSKEHUE TPUHUMAETCS TIpeed ...

7.4. Ha pucyHKe Moka3aHa AMarpaMMma pacTshHKeHHs! CTalbHOTro obpasua nuamerpom 0,01 wm.
Macmtab nmarpysku — 1 nenenue — 0,007 MH. Ilpenen rexyuectu matepuana  Mlla.

7.5. Koo duuuent [lyaccona | s M30TpOITHOTO MaTepHasa U3MEHseTCs B Ipeaenax ...

7.6. Marepuan, MeXaHWYECKHE XapaKTEPUCTHKH KOTOPOTO HE 3aBHCAT OT HAaIpaBJICHUS,
Ha3bIBAETCH ...

7.7. Haubonbliee HanpspKeHHUe, 10 KOTOpPOTro MaTepuai nmoaduHseTcs 3akoHy ['yka, Ha3piBaeTcs
IIPENIETIOM ...

7.8. BONBIIMHCTBO MJIACTUYHBIX MaTEPHAJIOB IIPU MCIIBITAHUSIX HAa PACTSHKCHHUE U CIKATHE ...

7.9. ®opmyia, KOTOpasi CBSI3bIBAET YIPYTUe MOCTOSHHBIE M30TPOITHOIO MaTepuania, UMeeT BUI. ..

7.10. CriocoGHOCTh MaTepuaia CONPOTUBIIATLCS Pa3pyLICHUIO IPU JEMCTBUM HA HETO BHELIHEH
Harpy3Ky Ha3bIBaeTCH ...

7.11. Ilpu narpyxeHun obpasua cuiamu F ctpenku teHsomerpoB A u B nmepemectunncs Ha 10
neneHuid, a crpenka teHzomerpa C — Ha 3 genenus. basel TenzomerpoB — 20 mm. Ilena nenenus
mkanel TeHzomMeTpoB — 0,001 mm. Koaddumment I[lyaccona marepuana oOpasma mo abCOMIOTHOM
BEJIMYMHE PABEH ...

7.12. Ha pucyHke nokaszaHa nuarpamma pactsbkeHusi obpasua auamerpom 0,01 M. Macmtabd

Harpy3ku — 1 nenenue — 0,007 MH. Ilpenen npouHoctu maTepuaia paBeH MlI]a.
7.13. Jlnd mIacTUYHBIX MaTepUaIoB 3a OMacHoe (MpeAesbHOE) HaNpshKeHUE MPUHUMAETCS
npesen ...

7.14. Ha pucyHke moka3aHa JaMarpaMMa C)KaTHsi 4YyryHHOro oOpasna auaMmerpoM 15 mm.
Macmtab nHarpy3ku — 1 nenenue — 0,02 MH. Ilpenen mpo4HOCTH YyryHa MpH CKaTHM paBeH
MIIa.

Tema 8: Pacuernl cTepikHeil Ha IPOYHOCTb U KECTKOCTH

8.1. CrepxeHb pacTSHYT OCEBbIMHM CHJIaMH (CM. PUCYHOK). 3ajJaHa JOIycTUMasi BeJMYMHa

HOPMaJIbHOT'O HAIPSDKEHUS |G| 1 MaTepuaia CTEpKHs. Y CJIOBHUE MPOYHOCTH UMEET BUJ ...
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8.2. Ha pucyHke mokaszaH cTep)keHb, BEpXHHIA KOHEIl KOTOpOro 3akperieH. O0beMHbIN BeC (Y =
0,078 MH/m®) u mipenen nmpounoctu (o = 400 MIla) mMatepuana crepxkHs u3BecTHBL. JauHa |, mpu
KOTOPOI1 CTEep:KEHb Pa30pPBETCS, paBHA M.

8.3. Dnement KCD 3akpemieH ¢ MOMOIIbIO MAPHUPHO HEMOJBHXKHOM OMOPBI M CTEPXKHS C
KECTKOCThIO TIOTMEPEYHOro ceyeHusi Ha pactsokenne EA (cMm. pucyHok). Cucrema HarpyxeHa
PaBHOMEPHO pacIpeiesIeHHOW Harpy3Koil ¢ MHTEHCHUBHOCTHIO (. JlomycTuMasi BelMYMHA YITMHEHUS
crepkus [Al] 3amana. Y cioBue )eCTKOCTH UMEET BUTT ...

8.4. Ha ctepxeHb JeiiCTBYeT paBHOMEPHO paclipe/iejieHHasi Harpy3Ka ¢ MHTEHCUBHOCTBIO ( (CM.
pucyHok). 3amanel Benwuusbl: E, A, |, [A] — nmomyctumas BeiqMuMHA YIJTMHEHUS CTEPIKHSL.
MaxkcuMaiabHO JOIYCTUMOE 3HaUEHUE HHTEHCUBHOCTH PACIpeIe]ICeHHON Harpy3Ku paBHoO ...

8.5. KoonHa HaxoauTCsl Mo ASHCTBHEM COOCTBEHHOI'O Beca M CHIIBI F, TPUIIO)KEHHOM B IIEHTPE
TSOKECTH TONEPEYHOro cedeHws (cM. pucyHOK). M3BectHnl BenwuuHbl: F, H, t, ¥ — oObemMHBII Bec
MaTepHuaia KOJIOHHBI, Gge — MPEJeNl MPOYHOCTH Ha cxkaTue. Beipaxenue it xoddduuumenra 3amaca
MIPOYHOCTU UMEET BHU] ...

8.6. CrepxHu QepMbl (CM. PUCYHOK) H3TOTOBJIGHBI W3 XPYIKOrO Marepuayia. Y CJIOBHE
MIPOYHOCTH 1O JIOMYCKAEeMBIM HAMPsDKEHUSM B 001IEM BUE UMEET BUT ...

8.7. Ha pucyHke noka3aH CTE€p:KE€Hb, HArpyKCHHbI paBHOMEPHO paclpe/IeIEHHON Harpys3Kkoi ¢
UHTEHCUBHOCTBhIO (. Bemwuwnbl H, E, ( u3BecTHBI. [O] — JomyckaeMoe IepeMeIleHHEe BEPXHEro
MIONEPEYHOI0 CEYEHMsI CTEP KHSI 3a7aH0. MUHUMAaJIbHO JOINYCTUMAs IJIOAAb MONEPEYHOI0 CEYEHMUS
IIPH 5TOM paBHA ...

8.8. Ha pucyHke mOKa3aH CTEp)KCHb, 3arpy)KeHHbIH nByms cuiamu F. [6c] — momyctrmoe
nepemenienue cedeHusi C 3amano. Benuwuumnel: E, A, L — u3BecTHbl. MakcUMalbHO JOMYCTUMOE
3HaYeHUe CUiibl F paBHoO ...

8.9. Crepxuu pepMbI (CM. pUCYHOK) M3TOTOBIICHBI M3 IJIACTHYHOTO MaTepraia ¢ OJIMHAKOBBIMHU
mpeegaMu TEKy4eCTH Ha PACTHKEHHE U C)KaThue. YCJIOBHE MPOYHOCTH (epMbl, M3 pacuera IO
JIOTTYCKaeMBbIM HaIPsDKEHUSM, UMEET BU ...

8.10. CtymeHuaThlii CTep)KeHb HArpyKeH oceBbiMH cuiamu. W3ectHbl: [c], = 100 MIla —
J0IyCKaeMOoe HAIpsDKeHUE Ha pacTshkeHue, [o]c = 500 MIla — nomyckaemMoe HamnpsbKeHUE Ha CHKaTHE,
TuHeHbIN pa3mep t =2 cM. MakcumalibHO 10IycTHMOE 3HaueHue napamerpa F paBHo MH.

8.11. Ha pucynke nokazana cummeTpudHas (hepma, HarpykeHHas cunoit F. Benuuunst E, 4, L,
o u3BeCTHBI. [dc] — momyctumoe mepemerienne cedenus C 3amaHo. MaKCHMalbHO JIOMYCTHMOE
3Ha4YeHHe CUIIbl F paBHoO ...

8.12. CryneHuatslii cTepKeHb (CM. PHUCYHOK) HarpyxeH oceBbiMu cuiamu. Jlano: t = 10 cwM, [o]
=100 MITa. MakcumanbHO qOMycTUMOE 3HaueHue napamerpa F pasno ~~ MH.

8.13. UzBectHbl BenuuuHsbl: E, A, |, A (cM. pucyHoK). 3a30p A HONHOCTBIO MIEPEKPHIBACTCS, KOTIA
cuna F cranoButcs paBHOW ...

8.14. AbcomoTHO xecTkuil snemenT CK mozBeleH Ha ABYX CTEp)KHAX M HarpyxeH cuiio F
(cMm. pucyHOK). M3BecTHBI BenmmuuHbl: cuia F, munelinsiit pasmep |, [c] — nomyckaemoe HampspkeHne
JU1s1 Matepuana crepxkHel. Bec snemenra CK B pacderax He yuuThIBaeTCa. MUHUMaIBHO JOMYCTUMBIE
pa3Mepsbl MOMEPEYHBIX CEYCHHI CTep)KHEW UMEIOT 3HayeHus:: d = t=_

8.15. Crepxuu ¢epmbl (CM. PHUCYHOK) H3TOTOBJIEHBl M3 IJIACTUYHOTO MaTepuana cC
OJIMHAKOBBIMM TIpe/ieJlaMHd TEKY4eCTH Ha pPacTsDKEHHE M CKaTue. YCIOBHE NMPOYHOCTH (EepMbl, U3
pacuera 1o JOMyCKaeMbIM HaIPsHKEHUSM, UMEET BU ...

Tema 9: Yuctslii caBur. Pacuer Ha caBur (cpe3)

9.1. Jlpa Bayma guamerpamu 01 COEAMHEHBI MEXIy COOOW C MOMOIIBIO MY(ThI, COCTOSIICH W3
BTYJIKH U JBYX mTH(TOB auamerpamu dz. CoeauHeHHe mepeqaeT KpyTsIuid MOMEHT, paBHbid M. [Tpn
HEKOTOPOM 3Ha4yeHUH M BO3MOXKEH Cpe3 MTHU(TOB MO CEUYEHUSM, KOTOPbIe 0003HAYEHbI BOJHUCTHIMU
nuHusMU. 3Hauenus M, di, [tep] W3BeCTHBI. MHHUMAJIBHO JONMYCTHMBIN AuaMeTp mTudTa d2 u3
YCIIOBUSI IPOYHOCTH Ha CPE3 PABEH ...

9.2. Hanpsik€eHHOE COCTOSIHUE «HUUCTBIM CIBUI» MMEET MECTO NpPU HArpy>KEHUH TOHKOCTEHHOM
TpYOKHU 1O cxeMe, MOKa3aHHOM Ha PUCYHKE ...
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9.3. 3akoH ['yka npu 4ucTOM CIBUTE — 3TO ...

9.4. Tpu MeTaNIMYECKHE IOJIOCHI (CM. PUCYHOK) COCAMHEHBI INTHPTOM. [Tep] — 3HaYECHUE
JIOMYCKAaeMOro KacaTelIbHOr0 HANpsDKEHUS Ha cpe3 Uil MaTepuaia WTH(Ta. YCIOBUE NMPOYHOCTU
mrudTa Ha cpe3 uMeeT BUJ ...

9.5. Ha nepeBsiHHyI0 netanb AeicTByeT cuia F (cM. pucyHok). [Ipu HEKOTOPOM 3HAUYCHUH CHITBI
MPOMCXOUT CKaJbIBaHUE 31eMenTa abdc. N3Becthbl Benmuuuubl: b, h, I, t, tex — mpeaen npounocty npu
CKaJIbIBAaHUU BJI0JIb BOJIOKOH. 3HaU€HUE CUJIbl F B MOMEHT CKaJIbIBaHUS ONPEIEIISAETCS BEIPAXKEHUEM. ..

9.6. PazmepHOCTh MOAYJIA CIBUTA — ...

9.7. Ha pucyHke moka3aHO KJIEEBOE COEIMHEHUE BTYJKHU C BaJIOM, IE€PEAAOIIee KPYTALIMM
MoMmeHT. 3amano: M, d, |, [tep] — momyckaemoe kacaTenbHOE HAMPSHKEHHE Ha Cpe3 KJIIEEBOrO CIIOA.
VYcnoBre NpOYHOCTH Ha CPe3 KIEEBOTO €01 UMEET BUJ ...

9.8. Ha pucynke noka3aHo coeJMHEHHE ABYX JUCTOB C MOMOIIBIO psifa 3akienok. CoenuHeHue
Harpy>k€HO PaBHOMEPHO pACIpPEIECIIEHHON MO KPOMKaM JIMCTOB HAarpy3Koil ¢ MHTEHCHUBHOCTBIO (.
W3BectHsl Benmuumubl: (, |, d — amamerp Tema 3akienku, [Tcp] — JIOMyCKaeMoe KacaTelbHOE
HampspKeHUEe Ha cpe3 JUIs 3akjenku. M3 pacuera 3akienok Ha cpe3 MUHHUMAIbHO JOMYCTUMOE YHCIIO
3aKJIETIOK ONPEAEISETCS BBIPAKEHUEM ...

9.9. HampsizkeHHOE COCTOSIHME «UUCTBIM CBUTY MOKA3aHO HA PUCYHKE ...

9.10. AnanuTryeckoe BbIpaKEHUE 3aKOHA | yKa Mpu 4MCTOM CIIBUTE UMEET BUT ...

9.11. Ha pucynke nokasan 60T, HarpyxeuHbiii cusioit F. Jano: d =1 cm, F = 0,01 MH, [t¢p] =
40 MIla - pomyckaemMoe KacaTelbHOE HANpPsDKEHHE Ha Cpe3 TOJIOBKKM Oosita. MuHHUMambHO
JIOTyCTHMasi BBICOTA TOJIOBKHM 00JITa U3 pacueTa Ha Cpe3 paBHA __ CM.

9.12. Ha pucyHke moka3aHa AMarpaMMa HampsOKeHUH HOpu 4MCTOM caBure. 3akoH ['yka
BBITIOJTHSIETCS HA YYaCTKE ...

9.13. HampsikeHHOE COCTOSIHME «YHUCTBIM CIOBUI» IOKa3aHO Ha  pucyHke. LITpuxoBeiMu
JTUHUSAMU TMOKa3aH xapakTep AeGopmaiiu. YTIOM cIBUTa Ha3bIBAETCS yrod ...

9.14. Ha pucyHKe 1Moka3aHO KJ€eBOE COeIUHEHHE TpeX JUCTOB. M3BectHo: b= 2 cMm, | =3 oM,
[tep] = 1,2 kH/cM? — nomyckaeMoe KacaTelbHOE HATpsDKEHHE Ha CPE3 KIIEeBOTo cI0s. MaKkCHMAlbHO
JOMyCTUMOE 3HAa4eHHe CUJIbl F 13 pacdyera Ha cpe3 KJIEeBOTO CIIOsl paBHO kH.

Tema 10: Kpyrsamuii MmomenT. [ledopmannu U HAaNpsKeHUust

10.1. Ha pucyHke mokaszaH CTepXeHb, paboTaloluil Ha kKpydyeHue. M3BecTHbl BenuuuHbl: M =
0,01 MH*Mm, d = 10 cM. 3Ha4yeHHEe MaKCHMAIIbHBIX KacaTelbHBIX HamNpspkeHuid B cedyeHnu C-C paBHO
__ MIla.

10.2. Tlpu KpydyeHUHM CTEp>KHS KpYIJIOro IMONEPEYHOro CEUEHUs HaIpPsHDKEHHOE COCTOSHUE
MaTepHasa BO BCEX TOUKaX, 3a UCKIIOUEHUEM TOUYEK Ha OCH CTEPKHS, — ...

10.3. Ha pucyHke mokasaH CTYNEHYATbIil CTEep)KeHb, paboTaroluil Ha KpyueHue. Beanunnsr L,
M, d, G 3aianbl. B3anMHbI# yros MmoBOpoTa MOMepeyYHbIX cedeHuit A u D paBeH ...

10.4. Ha pucyHke TmoOKa3aH CTepXeHb, paboTalmuii Ha KpydeHue. MakcuMaibHOE
pacTsruBarollee HanpsbkeHue B Touke K 1eiicTByeT B HalpaBiIeHUH . ..

10.5. IlycTp 3HaueHME KacaTeabHOTO HAIPSDKEHHUS T B TOUKE | momepeyHoro cedyeHust paBHo 10
Mlla, Torna kacarenbHOE HampspKeHUE B Touke 2 paBHo  MIla.

10.6. Crepxenb, paboTaromMii Ha KpydeHUE, HarpykeH pPaBHOMEPHO pacIpeleleHHBIM I10
JUIMHE MOMEHTOM C MHTEHCHBHOCTBIO M M cocpeoToueHHBIMU MOMeHTaMu M. KpyTsmuit MOMeHT B
CPETHEM CEUEHUH CTEP:KHsI, 110 a0COIFOTHOM BEIMYMHE, PaBEH ...

10.7. Ilpu Kxpy4eHHH CTEPHKHS KPYIJIOro MOMEPEYHOIO CEUEHUS YIoJl CABUIA U3MEHSETCS BIOJb
paguyca 1o ...

10.8. Ha pucyHke mokaszaH CTepeHb, palOoTaronmMii Ha KpydeHue. KpyTsammid MOMEHT Ha
CpeIHEM IPY30BOM yYaCTKE PABEH ...

10.9. B campIX HampsHKEHHBIX TOYKAaX IONEPEYHOIO CEUEHUS Bajla KacaTelIbHbIC HANPSKEHUS
JOCTUTHYT Mpeiesia TEKy4eCTH TOr/1a, KOria 3HaueHre MoOMeHTa M paBHo ...

10.10. PazmepHOCTB KacaTeIbHOTO HAMPSIKEHMUS . ..

10.11. Ha pucyHke moka3zaH CTEpKeHb, paboTaromuii Ha KpydeHwe. KpyTsmmii MOMEHT B
cedenuu C-C, mo aOCOMOTHON BETMYHHE, PABEH ...
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10.12. Ha pucyHke mokasaH CTEp»KeHb, pabOoTaroIInii Ha KpydeHue. M3BecTHBI BenYuHbL: d, Tr —
npenen TEeKydecTH IpU YHUCTOM caBHMre, N — KO3(pQHIMEHT 3amaca MO TEKY4eCTH B CaMbIX
HaIPSDKEHHBIX TOUKax. 3HadyeHue M paBHoO ...

10.13. Tlpu Kpyd4eHHH CTEp>KHS C KOJIBLIEBBIM IONEPEYHBIM CEUYEHHMEM 3IMI0pa KacaTeIbHbIX
HaIPsDKEHNH NIOKa3aHa HAa PUCYHKE ...

10.14. Ha pucynke 1moka3aH CTep)KeHb, paloTalomMii Ha KpydeHue. MakcumalbHbIe
KacaTelbHbIC HANPSIKEHUS B IIONIEPEUYHOM CEYCHUM CTEPKHS PaBHHBI ...

10.15. Ha pucyHke TOKa3aH CTepKeHb, paloTaloumuii Ha KpydeHHe. MaKcuMalbHOE
pacTsruBampllee HanpsbkeHue B Touke K 1elicTByeT B HallpaBICHUH .

10.16. CtepxkeHb CKpYYMBaeTCs MOMEHTOM M. O6pa3y10u1a51 AB 3aHuUMaeT noJjioxkenue AB’.
VYriom ciBura siBiIsieTcs yroul ...

Tema 11: PacueT Ha IPOYHOCTH NIPH KPy4YeHUH

11.1. Tpyba ckpyuuBaeTcsi nByMs MoMmeHTamu. Bemuuunsl M u [t] 3agaHel. MUHUMaIbHO
JOIyCTHMOE 3HaueHue mapamerpa 0 U3 pacuera Ha MPOYHOCTH MO JOIMYCKAEMbIM HAINPSHKCHUSIM
PaBHoO ...

11.2. Ha pucyHKe MoOKa3aH CTep)KEHb, HArPYKCHHbBIH TpeMsi MOMeHTaMu. Bennuuusl tr, d, M
n3BecTHbl. DakTHueckuii K0d(H(HUIIMEHT 3amaca MPOYHOCTH U3 pacyeTa 10 HAMPSHKEHUSIM PaBeH ...

11.3. CrepkeHb KpYIJIOTO IONEPEYHOr0 CEYEHUs M3 IUIACTMYHOro Marepuaja paboTaeT Ha
KpyueHue. B pacuerax mo gomnyckaeMbIM HAIPSDKEHUSM YCIIOBUE IPOYHOCTU UMEET BUJ ...

11.4. JleBslit KOHel cTepkHST AB Kpyrioro momnepeyHoro ceyeHust auamMeTpom d (CM. pHCYHOK)
MKECTKO 3allleMJIEH, [TpaBblil YCTAHOBJIEH B MOAIINIIHUKE CKOJIbKEHU. K CTEpKHIO 1O IPSIMBIM YIJIOM
npukpervieH poruar auuHoi |. Cuctema HarpyxeHa cuior F. M3ectrbl Benuuunsl: d, |, T — npenen
TEKYUYEeCTH IIPH YMCTOM CIBUTIE JJIs MaTepuaia crepskHsa AB, N — ko3¢ dumenT 3anaca 1o TeKy4ecTH.
W3 pacuera no gomnyckaeMbIM HalpsDKEHUSIM MaKCUMaJIbHO JOIYCTUMOE 3Ha4eHHe Cuilbl F paBHO ...

11.5. CrepxeHb ¢ KpYIVIBIM IIONEPEUYHBIM CEUEHUEM, H3TOTOBJICHHBIM H3 IUIACTUYHOIO
Matepuaia, paboTaet Ha KpyueHue. OnacHbIM (IIpe/leIbHbIM) HAPSYKEHUEM ISl CTEP)KHS SABJISETCS ...

11.6. CrepxeHb Kpyrjoro MONEPEYHOTO CEYEHUs M3 XPYNKOro Mmarepuaiga paboTaeT Ha
KkpyueHnue. [Ipu pacyere 1o 10MycKaeMbIM HANPSKEHUSIM 3a MPEENIbHOE HANPSHKEHUE TPUHUMAETCSL. .

11.7. CrepxeHb KpyIjoro MOMEPEeYHOro CEYEHUs U3 IUIACTUYHOrO MaTepuayia paboTaeT Ha
KkpyueHue. IIpu pacuere mo 1omyckaeMbIM KacaTeJIbHBIM HalpsKEHUSM 3a MpeebHOE HaIpshKeHHE
MIPUHUMAETCA ...

11.8. Ha pucyHke moka3aH CTep>KeHb, pa0oTaronuil o kpydeHue. M3BecTHsl BeauunHbl: M =
0,01 MH*wMm, [t] = 50 MIla — nonmyckaemoe KacaTelbHOE HampsbkeHue. M3 pacyera Ha MPOYHOCTH 1O
JIOTTYCKaeMbIM KacaTeJIbHbIM HalpsyKEHUSIM MUHUMAJbHO JOIYCTUMBIN JUAMETp CTEP>KHS paBeH
CM.

11.9. Ha pucynke noka3zana tpy0a, paboTaromasi Ha kpydeHue. 3aaansl Benmnuuabl: M = 0,05
MH*wm, D = 20 cm, d = 15 cm, npenen TekydecTd mpu gyuctoM casure tr = 100 MIla. daktuueckwuii
KOX(QQUIMEHT 3amaca U3 pacyeTa Mo TEKy4eCTH B CaMbIX HANPSKEHHBIM TOYKAX PABEH ...

11.10. Ha pucyHkax IOKa3aHbl 4YeTBIPE BApUWAHTA HArpy>KEHHs OJHOTO M TOrO >K€ Baja
MomeHTamu M, 2M, 3M u 6M. Ban Oyzner uMeTh HaMMEHBIIUMH TUAMETP MPU €ro HarpyXeHUu I0
BapHaHTY ...

11.11. Ha pucyHke nokasaH cTepxeHb, paboTaromuii Ha kpyuenue. Ecnu HanpaBiieHHe MOMEHTa
M1 u3MEHHUTh Ha MPOTUBOIOJIOXKHOE, TO MPOYHOCTH CTEP)KHS U3 pacyera MO MaKCHUMaJbHBIM
KacaTeJIbHBbIM HAIPSKEHUSM ...

11.12. Crepxenb pabGotaeT Ha Kpydenuwe. Bemwmuumuasr M u d 3amanel. W3 ycioBus
PaBHOIPOYHOCTH 110 HANPSDKEHUSIM TUAMETP Bajla Ha IIPaBOM I'PY30BOM Y4ACTKE PaBEH ...

11.13. Ha pucyHKe MoKa3aH CTep:KeHb, paboTaromiuii Ha KpydeHue. 3aaanbl Beanunusr d = 10
CM, TIpeJiesl TeKy4eCTH NMpH ynucToM casure tr = 120 MIla, ko3 dunuent 3amaca no tekyuectu nNr = 2.
N3 pacdera mo gomyckaeMbIM KacaTeNbHBIM HaNpsHKEHUSM MaKCHMalIbHO JIOMYCTUMOE 3HaueHHe
MomeHTa M paBHo  kH*m.

11.14. CrepkeHb KpYTJIOTO IONEPEYHOTO0 CEYCHHS W3 XPYNKOro MaTepuaiia paboTaer Ha
KpydeHue. Jlonmyckaemoe HanpspKeHHE ONpeesieTcs o GopMyIie ...
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11.15. [domyckaemoe HampspKeHUE i IUIACTUYHOTO MaTepuaia IMpU  YHUCTOM  CIBHIE
omnpenensercs o Gopmyiie [t] =
Tema 12: Pacyer HA )KeCTKOCTH IPH KPYUYEHHUHU

12.1. OTHOCUTENBHBIN YroJI 3aKpYUUBAHUS AJIsl CTEPHKHS C KPYIJIBIM CEUEHUEM ONPEIENsIeTCs 110
dbopmyre ...

12.2. CTepikeHb CKpyuMBaeTCsa ABYMs MOMeHTamu (cM. pucyHok). d = 10 cm, G = 8*10* MIa,
[t] = 50 MIla, [6] = 0,0017 pamx/m. W3 pacyeToB Ha HPOYHOCTh M MKECTKOCTh MAKCHUMAJIbHO
JONyCTUMasl BeTMYMHAa MOMeHTa M paBHa  MH*m.

12.3. Ha pucyHke mokas3aHbl /IBa CTEpXKHS M3 OJHOIO Marepuaia, paboTarollve Ha KpydueHHE.
[Tonepeunoe ceuenus crepxHs [ — kpyr. Crepkens Il mycToTenblii ¢ monepeyHpIM ceueHrneM B hopme
KoJbla. OTHOILIEHUE KECTKOCTH IONEPEYHOTO CEYEHMSI CTEPKHS | K )KECTKOCTH IONIEPEUHOT0 CEUEHUS
crepxus Il paBHo ...

12.4. Ha pucyHke MoKa3aH CTEp)KE€Hb, MCHBITHIBAIOIIMN Jeopmanuio Kpydenue. M3BecTHble
senuunsbl: M, d, G — Moaynb ciBura Matepuana cTepikHs, [@] — JOmycTUMBIA OTHOCHTEIBHBINA yroJ
3aKpy4MBaHMsl. Y CIIOBUE )KECTKOCTH JJISl CTEPHKHS UMEET BUL ...

12.5. Ha pucyHke mokas3aH CTep)KeHb, paboTaroumii Ha kpydenue. Bemmumnusl L, G, Jp, [@c]
(omyckaemslit yrous nosopota ceuenus C) 3agaHbl. MakCUMalIbHO JJOITYCTUMOE 3HaYeHHue MoMeHTa M
PaBHoO ...

12.6. Ha pucyHKe HOKa3aH CTep:KeHb, paboTaromuii Ha kpy4eHue. M3ectrsl BenuuuHbl: |, GJp,
M. Yron noBopora ceueHus: C paBeH HyIt0, Korjaa MOMeHT M1 nMeeT 3HadueHue ...

12.7. Pa3MepHOCTb OTHOCUTEIBHOT'O YIJla 3aKpy4YHUBaHUS ...

12.8. Ha pucynke moka3aH Bail, CKpy4urBaeMblii MmomenTamu 2M, M, M. Bennuunsl d, G u [0]
n3BecTHBl. Ecnu [0] — momycTuMBIi yros 3aKpy4rBaHusi, TO MaKCUMaJIbHOE KacaTeabHOE HANPsHKEHUE
B IIONIEPEYHOM CEYEHUH BaJla PaBHO ...

12.9. Ha pucyHke moka3zan crepkeHb aiuuHoi | = 15 cm, paboraromuii Ha kpyuenue. KoHieBbie
CEUEHUs CTEP)KHS MOBEPHYJIUCh OTHOCUTENBHO Apyr apyra Ha yroa ¢ = 0,017 paa. OTHOocUTENbHBIN
YTOJI 3aKpY4YHBaHUS PABEH ...

12.10. CrepxeHb, MOKa3aHHBIA Ha PUCYHKE, MCIBIThIBAeT AedopMaiuio kpyueHue. M3BeCTHbI
BenuuuHbl: M, |, [@c] — momyctumsblii yron moBopora momepeuHoro ceuexuss C B paguanax, G —
MOJIyJIb CIIBUTA MaTepualia CTep)kHs. MUHUMAIBHO TOMyCTUMOE 3Ha4YeHHe auamerpa d paBHO ...

12.11. JleBbiit koHer ctepkHst AB (CM. pUCYHOK) KECTKO 3allleMJIeH, MpaBblii YCTAHOBIEH B
MOJIIIUITHUKE CKOJNbxkeHusi. DnemeHT BC aGcomtotHo xectkuit. M3Becthwsl Benmmumubl: |, GJ, —
’KECTKOCTh MOMEPEYHOro cedeHHsi crepkHs AB Ha kpydenue, [8] — Jomyckaemasi BelWYMHA
BEpPTHUKAIbHOIO nepeMenieHus Touku C. MakcumanbHO 10IMyCcTUMOE 3HaUeHue cuiibl F paBHo ...

12.12. MakcuMalbHbIiI OTHOCUTENBHBIA YroJi 3aKpyYMBaHUS JJIs CTEPXKHS, IOKAa3aHHOIO Ha
pHCYyHKe, paBeH ... M3BectHbl Benuunnubl: M, d, G — MOIyb cIBUTA MaTepualia CTepPIKHSI.

12.13. Ha pucyHKe moka3aH CTep)KeHb, CKpyYHBaeMblil TpeMsi MOMeHTamu. Bemmunner M, G, d,
[p]a-c (mommycTHMBIN B3aMMHBIN YTOJ TOBOPOTA KOHIEBBIX CEYCHUI CTEpKHS) M3BECTHBI. M3 pacuera
Ha ’)KECTKOCTh MaKCUMAaJIbHO J0MYCTUMOE 3HaueHue L paBHo ...

12.14. Ha pucyHke noka3aH OMacHbI y4yacTOK Baja, pabOTaroMKi Ha KpyuyeHHe NP 3HAYCHUSX
M = 8 kH*wm, [t] =35 MIIa, [6] =0,5 rpax/m, G = 0,8*10! ITa.

o pe3ynpraTraM NpoOBEPOYHBIX PACUETOB HA JKECTKOCTh M IPOYHOCTh MOKHO CKa3aTh, UTo ...
Tema 13: Ilonepeunasi cujia, U3rudarOUIMIl MOMEHT U MX JMIOPBI

13.1. OpHomponeTHass KOHCONbHAs Oanka HarpyxkeHa cwioid F. Pasmep | 3aman. 3Hauenus
M3rudaroIero MOMEHTAa 1 MONEePEeYHOM CHIIbI 110 a0CONIIOTHOM BelMunHe B ceuyeHuu [-I paBHBI ...

13.2. banka gnuHoii | Harpyxena momenToMm M. [lonepeuHas cuia 1o AJIUHE OANKH ...

13.3. JIByxmposieTHasi KOHCOJIbHAs Oalika ¢ mapHupoM HarpyxeHa cuioi F = 2 xH. Jluneitnsiit
pasmep | = 0,5 M. MakcumanbHOe 3HauYe€HHE M3TMOAIOIIEr0 MOMEHTa B Oajke 1Mo aOCOIFOTHOU
BEJIMYMHE PaBHO ... (KH*M)

13.4. Cxema HarpyXxeHusi KOHCOJBHOH Oallkiu BHEUIHEW HArpy3Koil Ioka3aHa Ha pPUCYHKE.
3HayeHHE MAKCHMAaJIbHOIO M3rHOAroIIero MOMEHTa IpH IepeHoce mapsl cuil ¢ Momentom M = Fl u3
ceueHus A B ceueHue B ...
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13.5. Ha cxeme mokazaHa OTCEUeHHas 4YacTh OaJKW W Harpyska, JACHCTByOIas Ha Hee.
HeBepHbIM siBIIsIETCS YTBEPKACHUE, YTO U3rHOAIOMINNA MOMEHT ...

13.6. Dmropa u3rubarmyux MOMEHTOB MOKa3aHa Ha PUCYHKE. B OTHOIIEHWH NEUCTBYIOIIECH Ha
0aJKy Harpy3KH, HEBEPHBIM SIBJISIETCS YyTBEPXKACHUE, YTO ...

13.7. Oguomnponernas 6anka BC mmmnoit 31 narpykena cunoit F u momentom M. Tlonepeunas
cwia B ceueHuu I-1 Oyzaer paBHa Hy:t0, €ciu 3HaueHue M paBHoO ...

13.8. Ha pucynke moka3aHa smopa nonepedyHbix cui. [IpaBUiIbHBIM SIBISIETCS yTBEPXKICHUE,
4TO..

13.9. Ha cxeme mnoka3zaHa OTCE€YHAas 4YacThb CTEpXHS M Harpyska, JICHCTBYIOIIAs Ha HeEe.
HeBepHbIM siBIIsIETCS YTBEP)KACHUE, YTO U3THOAIOMINNA MOMEHT ...

13.10. Ha pucyHke moka3aHa OTCEYCHHas 4acTh OalKM M HArpyska, JACHCTBYOIas Ha Hee.
HeBepHbIM sBIsETCS YTBEPKIEHUE, YTO MIONEPEUHAs CUJa ...

13.11. Opnomnponernas ©Oanka BC mamuo#t 3| HarpykeHa cwioit (Il u  paBHOMEpPHO
pacripesielieHHONW Harpy3Kol MHTEHCUBHOCTH (. MakcuMallbHbIE 3HaYeHUsI U3rHOAIONIer0o MOMEHTa U
MOTIEPEYHOM CHIIBI 110 aOCOJIFOTHON BEIMYUHE COOTBETCTBEHHO PABHHI ...

13.12. Ha pucyHke 1okaszaHa 31ropa nonepeyHsix cuil. HeBepHbIM sABIIIETCS yTBEPAKICHUE, UTO..

13.13. Ha cxeme mnoka3zaHa OTCEYEHHas 4YacThb OallkM W Harpys3ka, JIEHUCTBYIOIIas Ha Hee.
HeBepHbIM siBIIsIETCS yTBEPKACHUE, YTO U3THOAIOMINNA MOMEHT ...

13.14. KonconbHas Ganka amuHo# 2| marpyxena cuiamu F1 u F. Ceuenne I-I pacnonoxeHo
OeckoHeuyHO ONMM3KO B 3ajenke. M3rumbarommii MoMeHT B ceueHnn |- paBeH Hymio, ecnu 3Ha4YeHUE
cuibl F1 paBHoO ...

13.15. DOmropa wu3rubaromux MOMEHTOB IIOKa3aHa Ha puCyHKe. HeBepHBIM sBisieTCS
yTBEpXkJACHHE, UTO MOIepeyHas Cuia ...

Tema 14: HanpsizkeHusi B nonepe4yHoOM ce4eHUM CTEP KHS NMPHU IVIOCKOM H3ruoe

14.1. MakcuMmanbHble KacaTelIbHbIE HAMpsDKEHHUS B Oalike MPSMOYTOJIbHOTO CEYEHHs, KOTraa
¢dbopma 1 pazMepsl OMEPEYHOTO CEUCHUS O UTMHE HE MEHSIOTCS, BO3HUKAIOT B TOYKAX IMONEPEYHOTO
CEUEHUs, B KOTOPOM ...

14.2. Dmiopa pacnpefeneHuss KacaTelbHbIX HANpsSHKEHUH 1O BBICOTE MPSIMOYTOJIBHOTO
MIOTIEPEYHOr0 CEUEHMsI OalIKM MOKa3aHa Ha CXEME ...

14.3. Jlns onpeneneHusi HOPMAJIbHBIX HANPSKEHU B TOUKaX MOMEPEYHOro CeYeHMs OalKu MpHu
IUTOCKOM M3ru0e ucnoibzyercs popmya ...

14.4. KoHconpHas Oajika MpsIMOYTOJILHOTO cedeHus ¢ pasMepamu b u h Harpyxkena cuiamu F.
JIuneiinpiii  pasmep | = 10h. OrTHOmIEHHE MaKCHMMaTbHOTO HOPMAIBHOTO HAIPSDKEHUS K
MaKCHMAJIbHOMY KacaTeIbHOMY HaIPSHKCHUIO B OalIke (OGmax/Tmax) PaBHO ...

14.5. Tlpu ompeneneHnu HauOOJBIIETO HOPMAJIBHOI'O HANPSIKEHHS B IONEPEUYHOM CEUEHUU
OaJIKu, TPU TIIOCKOM U3TH0€e, UCTIONB3YIOT (hopMyy ...

14.6. Konconb qmuHoi | mpssMoyronsHOTO cedenus ¢ pasMepamu b u h Harpyxena cunoit F. Tlpu
YBEJIMUYEHUH JINHEHHBIX pa3MepoB OajlKu B JBa pa3a MaKCHMalbHOE HOPMaJIbHOE HANPSKEHHE ...

14.7. Ha KOHCOJIbHYIO CTYNeHYATyI0 Oanky amuHoi 2| neiicTByeT paBHOMEpHO pacripeeieHHas
Harpy3ka WHTeHCHBHOCTH (. [lomepeuHoe ceueHHe JICBOM CTYMEHHM — KBajpaT ¢ pasmepamu bXxb,
npaBasi — HWMEET TPSMOYroJbHOE cedeHne ¢ pasMepamu Db u 2b. MakcumanpHOe 3HaueHHE
HOPMaJIbHOTO HaNpsbKeHus B Oanike paBHO ... (KoHIIeHTpanuio HanpsyKeHUI He YUUTHIBATD).

14.8. OmgHOomponeTHas KOHCOJbHas Oajka MPSMOYTOJBHOTO cedeHHus ¢ pasmepamu b u 2b
Harpyxena cuiaor F. Jluneitpie pasmepsr b uw | = 20b 3amanel. B ceuenmm I-1 3Hauenme
MaKCHMaJIbHOTO KacaTeJIbHOI0 HANpsHKEHUS paBHO T. MakcuMalbHOE HOpMajbHOE HANpsyKEHUE B
OajKe paBHoO ...

14.9. DOmiopa pacnpeneneHuss HOPMAIbHBIX HANpSOKEHWH TMPU YUCTOM M3rube Oanku,
IIOKa3aHHOI Ha CXEME, UMEET BU ...

14.10. 'eomeTprueckoe MECTO TOUEK B MOMEPEUHOM CEUEHHMH CTEpPXKHS MpHU U3Tude, B KOTOPBIX
HOpPMaJIbHbIE HANPSKEHUS PaBHbBI HYJII0, HA3bIBAETCA ...

14.11. Ilpu mIOCKOM TOTIEPEYHOM HM3TMOE B TOYKAX IMOMEPEYHOTO CEYCHHUS B OOIIEM Cirydae
BO3HUKAIOT HaIPSDKEHUS.
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14.12. Dmropa pacnpeneieHuss HOPMAIbHBIX HaIPSOKEHUW MO BhICOTE cedeHust Oanku -1 ¢
pa3mepamu b u h umeer Buf ...

14.13. Koncoas amuHo# | mpsmoyronsHOro cedenus ¢ pasmepamu b u h marpyxena cunoii F.
Ecnu BeicoTy h yBenmuuuth B JBa pa3a, a WHMpPUHY D yMeHbIIMTH B JBa pasza, MaKCHMAaJIbHOE
HOpMaJbHOE HaNpsHKEHUE B Oaske ...

14.14. KouconpHas Oanka anuHOW | mMMeeT nBa BapuaHTa PACHONIOXKEHHS MPSIMOYTOJIBHOTO
nomnepednoro ceuenus. Cuna F, nuHeliHbie pasmepsl b u h 3amanel. B omacHoM cedeHun Oanku
OTHOIIICHHE HAUOOJIBIINX HOPMAJIBHBIX HANPSHKEHHI GA\OB PaBHO ...

14.15. Jlns ompeneneHus KacaTeJIbHBIX HAINPSHKEHUH B TOYKAX IOMEPEYHOTO CEUYCHHS Oaiku,
MIPH IJIOCKOM TOTIEPEYHOM H3rHbe, UCTIONB3YIOT GopMydy ...

Tema 15: Pacuyer 0a/10K HA MPOYHOCTH

15.1. OpHonponerHas JepeBsiHHas Oanka guuHOW | = 6 M HarpyxeHa paBHOMEPHO
pacrpe/eieHHONM Harpy3Koi HHTeHCUMBHOCTH (. IuameTp momnepednoro ceuenus d = 30 cMm. 3HadeHue
JIOMyCKaeMoro HopMalibHOTO HanpspkeHus: [6] = 10 MITa. M3 pacuera Ha IPOYHOCTH MO HOPMaJIbHBIM
HaNPSHKCHUSIM MaKCHMAaJIbHO JIOIYCTUMOE 3HAYeHHE MHTEHCUBHOCTH HAarpy3ku ( paBo _ (xkH/m)

15.2. KoHcosbHas 6aka JIMHOW HarpyxeHa cuiioi F. CedeHue npsMoyroibHoe ¢ pasmepamu b
u h. B ceuenun I-I makcumanpbHOEe HOpMaiabHOE HampspkeHue paBHO o. Ilpemen TekydecTd is
Matepuaia 0anku or 3a1aH. Koaddumuent 3anaca npo4HOCTH IO HOPMAJIBLHBIM HAIIPSDKEHUSIM PaBEH. .

15.3. Banka uMeeT npsiIMOYroJibHOE IoIepedHoe ceueHue ¢ pazmepamu 2b u 3b. TIpu mosopote
MIOTNEPEYHOI0 CEYEHUS U3 IOJIOKEHUsI A B INoyoKeHue B rpy3onoabeMHOCTh Oanku, U3 pacyera 1o
HOPMaJIbHBIM HANPSDKEHUSM, ...

15.4. Ilpu pacuere Oankyu Ha MPOYHOCTh IO KacaTEJbHBIM HANpSKEHUSIM, Korja ¢gopma u
pa3Mepbl OMEPEUYHOT0 CEUEHUs M0 UIMHE HE MEHSIFOTCS, OMACHBIM CUUTAETCS CEUCHHUE ...

15.5. OnHonponetHas Oanka [uMHOM | HarpyxeHa B cepenune mposieta MomenTom M. @opma u
pa3Mepbl TOIMEPEeYHOro CeYeHHsl M0 JUIMHE Oalkd He MEHSI0TCA. 3HA4YeHHE JI0MyCKaeMoro
HOPMaJbHOTO HampsDKeHWs uid Marepuana Oanku [o] 3amaHo. M3 pacuera Ha NPOYHOCTH IO
HOpPMAaJIbHBIM HalNpspKEHUSIM MOMEHT COIPOTHBIIEHUS MOINepedHoro cedyeHus npu usrude Wy nomxeH
OBITH HE MEHBIIIC ...

15.6. KonconpHas Oajka MpsSMOYrOJBHOTO ceueHHs ¢ pasmepamMu Db u 2b HarpyxeHna
PAaBHOMEPHO pACIPECICHHON Harpy3kou. JlomyckaeMoe HOpMalIbHOE HAINpPSKEHHE Ul Marepuana
O6anku [c] 3amaHo. M3 pacueta Ha NPOYHOCTH O HOPMAIbHBIM HANPSKEHUSIM MaKCUMAaJIbHO
JOIYCTUMOE 3Ha4Y€HHE NHTEHCUBHOCTH HAarpy3Kku ( paBHO ...

15.7. Tlpu nnockoM u3ruOe MakCHUMallbHble HOpMAallbHbIE HAIpPSDKEHUS JEUCTBYIOT B TOYKax
IIOTIEPEYHOr0 CEUEHUH, ...

15.8. OnHomposneTHas ABYXKOHCOJbHAs Oayka HarpyxkeHa cuioil F. K Oanke momomHuTENBHO
npuknaabBaercs cuna F1 = F. C u3smeHeHueM cxeMbl HarpyKeHHsl IPOYHOCTh OAJKH ...

15.9. KonconpHas 6ajika mpsMOYTOJIBHOTO ceueHust HarpyxeHa cwioi F = 3 kH. Jlomyckaemoe
HOpMAaJIbHOE HampspDKeHUE i Matepuana Oanku [c] = 160 MIla, nuneiinblii pasmep b = 20 mm.
HawuGonpmias anuHa KoHcou | U3 pacdera Ha MPOYHOCTH MO HOPMAIBHBIM HANPSDKCHHUSIM paBHA
CM.

15.10. JIBe Oanku OAMHAKOBOTO TMOIMEPEYHOTO CEUEHHUS M3TOTOBJICHBI M3 OJHOTO MaTepuaia u
HarpykeHbl PaBHOMEPHO paclpelelieHHOW Harpy3koil ¢ UWHTEHCUBHOCThIO (. banku Oymayr
PaBHOMPOYHBI, KOIrJa JUIMHA KoHcoiu |1 paBHa . BnusHueM kacaTenbHBIX HaNpsKEHUI
npeHedpeyb.

15.11. KoncosnpHas Oanka mmHON | Harpyxkena MoMeHTOM M. 3HaveHHE IOMYCKAeMOTO
HOpPMaJbHOTO HaIpsikeHus [o] u3BecTHo. M3 pacyera Ha MPOYHOCTH 1O HOPMAJIbHBIE HANPSKEHUSM
MHHHAMAJIFHO JIOMYCTHMOE 3HaY€HHE AUaMeTpa MONepeyHoro ceueHus d paBHo ...

15.12. KouconpHas Oanka mmuHod | = 1,5 M HarpyxeHa paBHOMEPHO pacHpeecHHON
Harpy3koil uHTeHcuBHOCTH = 640 H/m. IlomepeuHoe ceueHne — paBHOOEAPEHHBIH TPEYTOIbHHUK.
Jlomyckaemoe HOpMalbHOE HampspkeHue i matepuana Oanku [o] = 160 MIla. M3 pacuera Ha
MPOYHOCTh MO HOPMAJILHBIM HATIPSHKEHHUSIM pa3Mep MONepeyHoro ceueHus 6anku b pasen  (cm).
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15.13. Ilpu pacuere Oaqku Ha MPOYHOCTH MO HOPMAIBHBIM HAINpPsDKEHUAM, Koraa ¢gopma u
pa3Mepbl OMEPEIHOTO CEUSHUS 0 JUTMHE OAJTKH HE MEHSIOTCS, ONTACHBIM CYMTAETCSI CEUYCHUE ...

15.14. OgnonposetHast Ganka miuHO#M | Harpy:kena momentom M. K Gajike JOMOJHUTEIBLHO
npukiaaeBaercss MoMeHT M1 = M. C u3MeHeHrneM CXeMbI HarpyKeHHs POYHOCTh OaJIKH ... YdecThb
TOJIbKO HOpMaJIbHbIE HAPSKEHHUSI.

15.15. Opmnomponernas Oanka juuHou | Harpyxkena cwioit F. CeueHue mnpsMoyrojnHoe ¢
pasmepamu 2b u 3b. Ilpemen Tekydectu ajisi mMarepuana Oainku or 3amaH. Koaddurment 3amaca
MIPOYHOCTH MO HOPMAJIbHBIM HAIPSKEHUSM PABEH ...

Tema 16: Ilepememenusi npu u3rude. Pacyer 6aj10k Ha KeCTKOCTh

16.1. Konconbhas Oanka mmunoi | = 80 cm Harpyxena momentom M = 40 Hwm. Ilonepeunoe
cedeHune OalKM NpsMOyroibHUK: b = 4 cM, h = 0,6 cM. Moxyns ynpyroctu matepuana E = 2*10°
MIla. Panunyc kpuBu3Hbl Oasiku B ceueHuu [-I paBen  (m).

16.2. KoncosnpHas Oanka muuHON | HarpykeHa paBHOMEPHO pacHpeeICHHON Harpy3Kou
MHTEHCHBHOCTBIO (. Moaynes ynpyroctu marepuana E. Ceuenue kpyrinoe auamerpom d. Pammyc
KPUBU3HBI OCU OalIkK B OIMIACHOM CEYEHUH PABEH ...

16.3. CrepxeHb W3 OAHOPOJHOTO Marepuana HarpyxeH wmomeHTamu M. KecTkocTh
norepeyHoro ceuenns Ha m3rud Elx mo pmmne nocrosinHa. Paguyc KpUBU3HBI p OCH CTEPIKHS PABEH ...

16.4. Ctepxenb uinHO# | Harpy:xeH MomeHTaMu M. JKeCTKOCTh MOMEPEYHOro CEYCHHUS Ha U3THO
EJx mo nnune noctosHHa. [Ipu yBenmuueHMM JUIMHBI CTEP)KHS B J[Ba pa3a pajlyCc KpPUBHU3HBI p OCHU
CTEpPXKHS ...

16.5. JlepeBsinHast Oajika MPSIMOYTOJBHOIO CEUEHHUs MIMPUHONH D = 6 cMm BeicoTON h = 4 cMm
M30THYTa Ha Jyre OKpyXHOCTH pamuycom 40 M. Moayns ympyroctu gaepesa E = 10* MIla.
MakcumanbHoe HanpspbkeHue B 0anke pauo  MIla.

16.6. OgHonponetHast Oanka mmHol | B cepenuue mposera Harpyxkena cuinoit F. YKectkocTb
MONepeYHoro ceueHust Ha u3rud EJx mocrosHHa no nnune. Ilpu yBennyeHUM AJMHBI IpOJIETa B JIBa
pa3a MaKCUMaJbHBIN TIPOTHUO ...

16.7. Konconp mmHou 2| HarpykeHa qByMsi MOMeHTaMH. JKECTKOCTh MOMEPEYHOro CEYCHUs Ha
mrud EJx mo nmmune moctostHHA. [Iporu® cBOOOJHOTO KOHIIA KOHCOJU paBeH O, €CIM 3HaueHUe
MOMeHTa M paBHO ...

16.8. Ha pucynke mokaszaH NpuUMEpHBIN BUI M30THYTOM ocH Oanku. CxeMa Harpyx eHus Oaliku,
COOTBETCTBYIOIIasl Ppe/ICTaBIeHHON (hopMe n3ruda, nokazaHa Ha CXeMe ...

16.9. KoHconp Ha MOJNOBHMHE AJMHBI Harpy:keHa pPaBHOMEPHO paclpeaesieHHOW Harpy3koi
uHTeHcuBHOCTH ( = 20 kH/M. Moayns ynpyroctu marepuana 6anku E = 10* MIla, pasmep | = 2 M.
[Tporu6 Ha cBOOOAHOM KOHIIE KOHCOJH HE JOJDKEH mpeBbmaTh [0] = 1 cM. U3 ycioBus KeCTKOCTH
JAUAMETp morepeuHoro ceyenust d paseH  (cwm).

16.10. KonconpHas Oanka mnunoit 2| Harpyxkena cuimoir F u momentom M = Fl. Pazmepsr
MIOTIEPEYHOTr0 CEYEHHUs MO AJUHe Oanku He MeHsoTca. Moaynb ymnpyroctu marepuana E. dopma
M30THYTOW OCH OalKM Ha MEPBOM YYAaCTKE OINUCHIBACTCS KPUBOM MopsAJIKa, a Ha BTOPOM

NOpsAJKA.

16.11. OxgromnposieTHast Oanka JuHO#M |, BeIcOTOM h HarpykeHa paBHOMEPHO pacrpe/IeIeHHON
Harpy3koul. Pagnyc KpuBHU3HBI HEUTPATBHOTO CJIOS OAJIKKM B CEpellHE mposieTa paBeH p. JKECTKOCTh
norepeyHoro ceueHuss Ha u3rud6 EJx mo Bcel mmHe mocTosHHa. MakcuManabHOE HOPMajbHOE
HanpspKeHue B 6anke paBHO ... (BiusiHue nmonepeyHoi CHIlbl Ha U3MEHEHHE KPUBU3HBI HE YUUTHIBATH).

16.12. YyacTok 6anku HarpykxeH paBHOMEPHO pacHpeieseHHON Harpy3koil MHTEHCHUBHOCTH (.
Monayns ynpyroctu matepuana E. [1o pymHe ydacTka pa3mepsl MONEPEYHOro CEUCHUSI HE MEHSIOTCA.
®dopma ocu U30THYTON OaJIKU Ha JAHHOM Y4acTKe OMHMCHIBAECTCS KPUBOM nopsiaxa.

16.13. Koncons mmunHoi | Harpyxena cuioit F. Ceuenne 0ajaku mpsMoyrojibHoe ¢ pasmepamu b
u h. Moayne ynpyroctu marepuaia E. [lpu yBenuuenuu nuHeiHbix pasmepos (I, b, h) B nBa pasa
3HAYEHHE MaKCUMAaJIBLHOTO TIPOTHoa ...

16.14. KonconpHast O6anka qmuHo# 2| Harpyxena cuiamu F. Moayns ynpyroctu marepuana E,
0CEBOM MOMEHT MHEpIUH ceueHus Jx 3aganbl. [Iporud KoHIIEBOro ceueHus MpuMeT 3HadeHue O, Koraa
3HaueHue cuiibl F paBHoO ...
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16.15. KoHconp HarpyeHa BHEIIHUMH MOMEHTaMH. [IpuMepHBI BHJI M30THYTOW OCH OayKu
[IOKa3aH Ha CXEME ...

Tema 17: Buabl HArpy:KeHUSsI CTEPKHA

17.1. Ilpu 3a1aHHOM BapuaHTE HArpyKEHUsI paMbl BHEIIHUMH CUJIaMHU y4acTok | paboraer Ha ...

17.2. OueHKy NpOYHOCTH MaTepHasa IpHy 3aJaHHOM HalpsHKEHHOM COCTOSIHMM B OIIACHOM TOYKe
CTEPXHS C KPYTJIbIM CEYEHHEM IIPOBOJAT C UCII0JIb30BAHUEM TEOPHUIl IPOUHOCTHU IIPU:

17.3. Ilpn JaHHOM BapUaHTE HArpyXEHHsI CTEPIKEHb MPSIMOYTOJILHOTO CEUeHUs ¢ pazmepamu b u
2b WCIIBITHIBACT ...

17.4. Pama kpyryioro cedyeHus: HarpyxeHa cuioi F. KpydeHune u miockuii monepedHblii U3rud
UCIBITHIBACT(-I0T) Y4aCTOK(-KH) ...

17.5. Cxema HarpyKeHusl CTEpXKHS KBaJIpAaTHOI'O CEYEHHs BHEIIHUMHU CHJIAMHU IIOKa3aHa Ha
puUCyHKe (OJHA Ccuia JIEKUT B IUIOCKOCTH 4YepTeka, BTOpas — MEPHEHAMKYISPHO IUIOCKOCTH).
Hedopmarun (pacTspkeHue, KpydeHHe U IUIOCKUH MonepeyHblii H3rud) OHOBPEMEHHO BO3HUKAIOT Ha
ydacTke (-ax) ...

17.6. Cxema HarpykeHusi CTEp)KHS BHEUIHMMM CHJIAMHU IPEICTaBJICHAa Ha PUCYHKE. JUIMHBI
Y4aCTKOB OJIMHAKOBBI U paBHbI |. TpeTuii y4acTOK CTEpIKHS MCIBITHIBACT 1e(HOPMAIIHIH ...

17.7. Cxema HarpyXeHHs pambl IIOKa3aHa Ha pHUCyHKe. [lepBblii y4yaCTOK HCIBITBIBACT
, BTOpOi1 .

17.8. Ilpu 1aHHOM BapuaHTe HarpyXeHus ctepkeHb | paboTaer Ha nedopmanrio pacTsKEeHHUe.
Ecnu ynanute onny cuiy F, To crepkens | OyieT UCTIBITHIBATS ...

17.9. CrepxeHb MpIMOYroJBHOTO ceueHusi ¢ pasmepamu b u 2b marpyxen cunamu F u Fi.
CrepxeHnp paboTaeT Ha YUCTHIN KOCOM M3THO, KOT/1a 3HaYeHue cuilbl F1 paBHO ...

17.10. IIpu 3agaHHOM BapHaHTE HAarpy>K€HWs BHEIIHUMHU CHWJIAMHU CTEPKEHb MPSAMOYIOJIbHOTO
CEYCHUSs ¢ pa3zMepamu b u 2D ucnbIThIBACT ...

17.11. Pama xpyrioro momepe4Horo ceyeHus HarpykeHa cuigamu F u 2F. Yyactok pamsl |
UCHBITHIBAET ...

17.12. Cxema Harpy>KeHHsI paMbl BHEIIHUMH CHJIaMM IIOKa3aHa HA PUCYHKE. Y4acTOK pamsl [
OyZeT UCIBITHIBATH AeopMalio KpydeHHe, Koria 3HaueHne cuiibl F1 paBHo ...

17.13. Cxema Harpyke€Hus paMbl KPYIJIOTO IONEPEYHOrO CEYEHMs II0Ka3aHa Ha PUCYHKE.
VYyacTok pamsl | ucnbITEIBaET ...

17.14. Ha crepxenb JeiicTBytoT BHemHue cuiibl F u 2F. CeueHue npsiMoyrosibHOE € pa3MepaMu
b u 2b. Yyactku crepkHs HCHBITBIBAIOT: a) 1 — KpydeHue, 2 — Kocoil m3rub; 6) 1 — muockwuit
MOMEePEeYHbId U3TH0, 2 — Kpy4YeHHe W IUIOCKHUI IMONepeyHblid u3rud; ) 1 — KpydyeHHe U IUIOCKHA
MOTIEPEYHBIN U3TH0, 2 — KOCOW M3Tru0; 2) 1 — KpyueHHe U TUIOCKHI TTOTIePEYHbIi N3ruo, 2 — Kpy4UeHUE U
KOCOH M3ru0.

Tema 18: IIpocTpaHCTBeHHBIH M KOCOM U3rud

18.1. TTonepedHOe ceueHHE CTEPKHSI MPAMOYTOIBHUK ¢ pasMepamu b u 2b. [TnockocTh aefcTBus
n3rudaromero MoMmeHTa M pacmnofiokeHa Haj yriioMm 45° K TJIaBHBIM LIEHTPAJIbHBIM OCSIM. 3HAUCHUE
MaKCHMaJIbHOTO HOPMAJIbHOT'O HAIIPSKEHUS B JaHHOM CEYEHUHU PABHO ...

18.2. CrepkeHb KBaJpaTHOTO CeueHUs HarpyxkeH BHemHuMH cwiamMu F u 2F. Jluneiinbie
pa3mepsbl b u | = 10b 3aganbl. 3HaueHne HOPMATILHOTO HANPSKEHHS B TOUKe B paBHO ...

18.3. Creprxenpb anuHoM | ipsMoyronbHOTO ceveHus ¢ pazmepamu b u 2b Harpyxen MomeHTOM
M. IlnockocTh JeWcTBUS MOMEHTa pacrhojiokeHa moj yriom 60° x ocu Y. Moaynb ynpyroctu
marepuana E, pazmep b usBectHsl. Jlunelinas nedopmaius B Touke B, B HanpaBIeHUH OCH CTEPIKHS,
JOCTUTHET 3HaYEeHHUs €, €CJIM MOMEHT M OYZIeT paBeH ...

18.4. Crepxenb HarpyxeH cuiioi F, kotopas pacnonoxena Hag yriaoM o = 30° Kk BepTUKaJIbHON
OCH CHMMETPHH W JIKHT B IUIOCKOCTH ceucHus. JIluneitapie pasmepsl b u | 3amansr. HopmansHoe
HanpsbkeHue B Touke B ceuenus I-1 paBHo ...

18.5. CrepskeHb MPAMOYTOJIBLHOTO cedeHus ¢ pazmepamu b u 2b, mmnoii | Harpyxen MmomeHnTOM
M. TlnockocTh OEMCTBUS MOMEHTa PacMoiioKeHa MoJ yriioM 45° K IJIaBHBIM LIEHTPAIbHBIM OCSIM
ceuenus. OTHOIIEHME 3HAYEHU I HOPMAJIbHBIX HanpsikeHui B Toukax B u C paBHo ...
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18.6. CtepkeHb KBaJpaTHOTO CEUYEHUsS HArpy)keH BHEIHUMHU cwiamu F u Fi. JlunaeitHbie
pa3mepsl | u b 3ananbl. HopMansHoe HanpsbkeHue B Touke B paBHO Hy:mio, korna cuna F1 paBHa ...

18.7. TIpu kocoM n3rude MOJHBINA TPOTUO CEUCHUSI CTEPIKHS OMPEEIAETCS KaK ...

18.8. CteprkeHb MPSIMOYTOJIBHOTO cedeHus ¢ pasmepamu b = 2 cm, h = 3 oM, mmmnoit | = 40 cm
Harpy<eH BHELUIHMMHU cuiIaMH. MaTepuan CTepXkHs OJMHAKOBO pabdOTaeT Ha pacTsKEHHE U CiKaTHe.
Jonmyckaemoe HampspbkeHue i Matepuana [c] = 160 MIla. M3 pacyera Ha NpPOYHOCTH 110
HanpsDKeHUsAM 3HadeHue cuibl F pasao  H.

18.9. Crepxens anuHoii | mpsMoyroabpHOTo cedeHus ¢ pazmepamu 2b u 3b Harpyxen cunamu Fi
u F2. 3mepennsle nuHelHble qegopmanuu B Toukax B u C 1o HanpaBieHUIO OCH CTEP)KHS OKa3aJIuCh
onuHakoBbl. CiieioBatesbHO, oTHoIIeHue Fi/F2 paBho ...

18.10. CrepikeHb MPAMOYTOJIBHOIO CEUCHHMS ¢ pa3MepamMu 2b u b Harpysxken cuoii F, nexareii B
TUIOCKOCTU cedeHus Xy mox yriaoMm 30° k ocu Y. Monyib ynpyroctu matepuia E u pasmep | 3agaHsi.
JIuneitnast neopmanus B Touke B 110 HanpaBiIeHUIO OCH CTEP)KHS paBHa ...

18.11. CreprkeHb MPSIMOYTOJIBHOTO CeueHHs ¢ pasMepamu b u 2b Harpysxen cuoit F, nexareii B
wiockoctu Xy. Pasmep | 3anan. HopmanbHoe HanpsbkeHHe B TOYKE A PaBHO ...

18.12. CrepkeHb KBaApaTHOIO CEUeHUs HarpykeH BHemHMMU cuwiamu F u 2F. Jluneiinbie
pasmepsl | u b 3aganbl. 3HaueHHE MAKCHMAIbHOTO PACTATHUBAIOLICIO HOPMAIBHOIO HAINPSDKCHUS B
CTEpPXHE PaBHO ...

18.13. B momepe4HOM MpPSIMOYTOJbHOM CEUYEHHH CTEpKHS ¢ pasmepamu b u 2b ompenencusr
3Ha4YeHus1 u3rudarommx MomeHToB My = 2M u My = M. HopmanbHoe HanpsbkeHne B Touke B paBHO ...

18.14. KonconpHas Oanka HarpyxeHa MomeHTamMu M u 2M. CedeHue NpsSMOYroJbHOE C
oceBbiMH MoMeHTamu compotuBienuss Wy = 2W, Wy = W. Marepuan 6anku onnHaKoBO paboTaeT Ha
pacTsbkeHue-coxkarue. Jlomyckaemoe HOpMalibHOE HalpsbkeHue [G| 3agaHo. M3 pacyera Ha MpOYHOCTD
110 HOPMAJIbHBIM HalpsHKEHUSIM MUHUMAJIBHO JIONYCTUMOE 3HaueHue napamerpa M paBHO ...

18.15. CrepkeHb NPSMOYrOJBHOTO CceueHHs ¢ pasmepamu b u 2b, mnuuoit | Harpyxken
BHEIIHUMU cwiiaMu F1 u F2. 3HaueHne HOpMaIbHOTO HaNpsKeHHs B Touke B Oyzner paBHO 3HaueHUIO
HOpPMaJIbHOTO HampsbkeHus B Touke C, koryia otHomeHue Fi/F2 paBHo ...

Tema 19: U3rud ¢ pacTsizkeHHEM-CKaATHEM

19.1. CtepxeHb Kpyriioro ceueHus auameTpom d HarpyxeH cuiioi F. 3HaueHHe MaKCHMAIbHOTO
HOPMaJIbHOTO HAIPSDKEHUS PABHO ...

19.2. CryneHuatblii cTepkeHb HarpykeH cuiodl F. Jluneiinwii pasmep b 3aman. 3naucHme
MaKCHMaJIbHOTO HOPMAJIbHOT'O HAIIPSKEHUS B CTEPIKHE PABHO ...

19.3. Cxema HarpyxeHusi crepxHsi cuinamu F u F1 = F nokazana Ha pucynke. Ilonepeunoe
CeyeHHe — pPaBHOOCIPEHHBI TPEYroJbHUK C pa3MepoM OcCHOBaHus D u BbicoToit h. Ilpu cmene
HampaBJIeHUss cuibl F1 Ha NPOTHBOIONOXKHOE MaKCHUMAaJbHOE pACTATHBAIOIIECEe HAMpsKEHUE B
IIOTNIEPEYHOM CEUEHUU CTEPHKHS ...

19.4. Crepxenp Kpyrioro ceueHus: auamerpom 0 marpyxen cuiamu F u Fi=F. Ilpu cmene
HampaBJIeHUs CUIIbI F1 Ha MPOTUBOIOJIOKHOE MAaKCUMAJIbHOE HOPMAIbHOE HAIPSIKEHHUE ...

19.5. Crepxenb Harpyxen cunamu F u 2F. JIunelinsiii pasmep b 3amgan. 3HaueHne HOpMaIbHOTO
HanpspkeHus B Touke K nmonepeyHoro ceueHust paBHo ...

19.6. CrepkeHb KBAJpaTHOTO CEUSHHs CO CTOpOHO#M b Harpyxken nByms cuiamu F. Ecmu
U3MEHUTh HANpaBJICHUE OJHOW M3 CHJI Ha MPOTHUBOIIOJIOXHOE, TO 3HAYEHHUE MaKCHMaJIbHOTO
HOPMaJIbHOTO HANPSKEHUS . ..

19.7. CtepxeHb KBaJIpaTHOTO CEYCHHUSI CO CTOPOHOM D Harpy»eH BHEIIHUMH CHIIaMH. 3HAYCHUE
HOpPMaJIbHOTO HaNpsbKeHUs B Touke B paBHoO ...

19.8. Crepxenp kpyrioro ceueHus auamerpom d HarpyxeH asyms cuiaamu F u F1 = F. Tlpu
CMEHE HampaBJeHHUs CWIbl F1 Ha TNPOTHUBOIOJOKHOE 3HAYEHHE MAaKCHUMaJlbHOTO HOPMAaJIbHOIO
HaIpPsDKEHUS B IIONIEPEYHOM CEUEHUU CTEPIKHS ...

19.9. CrepkeHb MMeEET TPAMOYroONbHOE ceueHue ¢ pasmepamu b u 2b. KoopmuHatel TOukm
npuwiokeHuss cwibl F 3amansl: Xf = b/4, yr = b/2. 3HadeHne MakCHMaTbHOTO HOPMAIBHOTO
HanpsKeHUs 10 a0COIIOTHON BEJIMYMHE PABHO ...
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19.10. Crepxenb HarpyxeH cwiamu F. [Tonepeunoe ceueHne paBHOOECIPEHHBIN TPEYTOJIBHUK C
pa3mepoMm ocHoBaHMs D u BeicoTOl 2D. MakcumanbHOE pacTsAruBaroliee HalpsHKCHUE B CTEPIKHE
PaBHO ...

19.11. CrepKeHb KPYIJIOrO CEYCHUs AuamMeTpoM O Harpy:KeH BHEIIHUMH CUJIAMH. 3HA4YCHHE
MaKCUMaJIbHOI'O HOPMAJIbHOT'O HANPSKEHUS B MONIEPEUHOM CEUEHUH CTEPXKHSI PaBHO ...

19.12. CrepkeHb NPSMOYTOJIBHOTO CEYCHUS C pa3Mepamu b u 2b HarpyKeH BHEIIHUMH CHIAMHU
F u 2F. B ceuennn -l 3nauenne HopMansHOTO HarnpsikeHus B Touke C paBHO ...

19.13. Cwia npuioxeHa B LEHTPE TSHKECTU IONEPEYHOI'O CEYEHHUs 10 HalpaBICHUIO OCHU
crepxHs. [Ipy mepeMereHnu Cuibl OT LIEHTPa TSDKECTH, MapajUlebHO HAyaJbHOMY I10JIOXKEHHUIO,
HOPMaJIbHOE HAIPSKEHUE B LIEHTPE TSKECTH IMONEPEUHOTO CEUEHHUS . ..

19.14. CrepkeHb KBaJAPaTHOTO CEUYEHHUS CO CTOPOHOM b Harpy:xeH BHEIIHUMH CHIIAMH. 3HAYCHHE
MaKCHMaJIbHOTO HOPMAJIbHOT'O HAIIPSKEHUS B CTEPIKHE PABHO ...

19.15. CrepskeHb KBaaApaTHOrO ceueHus ¢ pasmepamu bxb, mmmuoii | = 10b HarpykeH BHEITHUMUA
cunamu 2F u F. 3Hauenue HopManbHOrO HarpskeHus B Touke C paBHoO ...

Tema 20: U3rud ¢ kpyyennem

20.1. Cxema HarpyKeHHsi CTEP)KHsS KpYIJoro ceueHus auamerpom d, mmHoi | mokazana Ha
pUCYHKe. 3HaueHHe JIOIyCKaeMOro HampspDKeHus A Marepuaia [G] 3agaHo. 3HaueHHe MapaMerpa
BHEUIHEN Harpy3ku M, 1o Teopuu HauOOJIbIINX KacaTeIbHbIX HAIPSXKEHUH, paBHO ...

20.2. CtepkeHb KpYIJIOTO MOMEpeYHoro cevenust auamerpom d, mmunoit | = 10d narpyxen
cwioii F. HanpsbkeHHOE cocTosiHUE, KOTOpOE MOKa3aHO Ha PUCYHKE, COOTBETCTBYET TOUKE ...

20.3. B nmonepeyHOM CEYEHUU CTEPKHA JEUCTBYIOT Mirubaromue MoMeHTsl My = M, My = 2M u
kpyTsamii MomeHT My = 2M. Ceuenue kpyriioe guamerpoM 0. 3HaueHHE SKBUBAJICHTHOI'O
HanpsDKEHUs B ONTACHOM TOYKE, TO TEOPUU HAUOOJIBIINX KACATENbHBIX HAPSXKEHUH, PaBHO ...

20.4. B omacHOM ceueHWH KPYTJIOro CTEpXHs 3aJaHbl: mirubaromme MoMeHTsl My = M, My =
2M, kpyrsamumii MomeHT My = M. [lomyckaemMoe HampspKEHHE JUIsl MaTrepuaia CTepKHsS paBHO [G].
MuHHMaBHO —JIOMYCTUMOE 3HaueHHe jauaMerpa O, Mo TeopuH HAMOONBIINX —KacaTelbHBIX
HaIpsDKEHUHN, PaBHO ...

20.5. Crepxenb Kpyriaoro cedenuss amamerpoM d HarpyxeHn cuioii F. 3naueHue
SKBMBAJIEHTHOIO HAINpPSDKEHUS B ONACHBIX TOYKaX, IO TEOPUM HAMOOJBIIMX KacaTeJIbHBIX
HaIpPsDKEHUH, PAaBHO ...

20.6. Crepxenpb quamerpom d, mimuHoi | HarpykeH cuaMu yepe3 abCOMIOTHO KECTKUN IEMEHT
amuaoi 21. Tlpu ynmaneHuW OJHOW M3 CHIJI TPY30MOABEMHOCTh CTepkHS . [Ipu pelueHun 3agadu
BOCIIOJIb30BaThCS TEOpHEH HanbompMX KacaTenbHbIX HanpsbkeHud (111 reopus mpouHocty).

20.7. CtepixeHb MPSMOYTOJIBHOTO ceueHus ¢ pa3mepamu b u 2b Harpyxen cuioit F. OnacHpivu
SIBJIIFOTCS TOUKH ...

20.8. Cxema HarpyxeHusi Kpyrioro crepxHs guamerpom d = 2 oM, aiauHoit | = 20 cM mokaszaHa
Ha pUCYHKE. 3HAUYE€HHE JOINYCKAeMOr0 HOPMAaJbHOIO HAIpsDKEHUs Ui MaTepuaia, OJMHAKOBO
paboTaroriero Ha pacTsbkeHue u cxatue, [c] = 160 MIla. MakcumanbHOe 3HaYeHHe cUITbl F, KOTOpyrO
MOKHO MPWJIOKUTh K CTEP’KHIO, M3 pacueTa mo HampsbkeHusiM paBHo  H. Ilpu pemenun 3amaun
HCIOJIb30BATh TEOPUIO HAMOONBIINX KacaTenbHbIX HanpsbkeHui (111 Teopuro npounocT).

20.9. B momepedyHOM CEYSHHH CTEPKHS JEHCTBYIOT M3rmbarone MoMeHTsl My = 2M, My = 3M
u kpyrsumid MomeHT Mg = 4M. Ceuenue kpyrioe auamerpoM 0. 3HaueHHE HSKBHUBAJICHTHOT'O
HampspKeHUs B OMACHOM TOYKe, MO TEOPHH YIENbHON MOTEHLIMAIbHOW 3HEPTUu (POPMOU3MEHEHHS,
PaBHO ...

20.10. CrepxeHb KpyrJIoro cedeHws paboTaeT Ha KpydeHwe W um3rub. B omacHbIX Toukax
HaIPSHKEHHOE COCTOSIHUE ...

20.11. Crepxenb anuHON | KBagpaTHOTO CEYEHUs] CO CTOPOHOM D HarpykeH Kak MOKa3aHO Ha
pucynke. B Touke «K», momepedHOro cedeHusi pacroiOKEHHOTO BOJNM3M 3aJeNIKH, HAIpsHKEHHOE
COCTOSIHUE TTOKa3aHO Ha CXEME ...

20.12. Crepxenb kpyrioro cedenuss auamerpom d mmnou | = 10d nHarpyxken cuioii F.
3HayeHHe OHKBUBAJICHTHOI'O HANPSKEHUS B ONACHOM TOYKE CTEp)KHSA, IO TEOPHM YAEIbHOMN
MOTEHIAJILHON HEepPruH (POPMOU3MEHEHUS, PABHO ...
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20.13. CrepskeHb KPYIJIOro cedeHus auaMeTpom d Harpy»xeH Ha cBoOOHOM KoHIle cwioi F. Ha
pacctosiHuu | OT CBOOOIHOrO KOHIA MPUIIOKEHA, MEPHEHIMKYISPHO OCH CTEP)KHs, Mapa CHI C
MoMmeHTOM Fl. 3HadeHHe SKBUBAJICHTHOTO HANpPSLKEHHS B OMACHOM TOYKE CTEPXHS paBHO ... Ilpu
peLICHUH 3a]laud BOCIIOJIb30BAaThCSI TEOPUEH YAETbHON MOTEHIHMATbHON SHEpruu (pOpMOM3MEHEHU S
(IV Teopust mpoYHOCTH).

20.14. CrepxeHb KBaJpaTHOTO CEUEHHS CO CTOPOHOW D HarpyxeH MomeHTamu. 3Ha4YeHUE
SKBUBAJIEHTHOTO HAMpPsDKEHUST B OMNACHBIX TOYKAaX, IO TEOPUM HAMOOJBIIMX KacaTelbHBIX
HaIpsLKEHUHN, paBHO . Ipu penrenuu npunsts Wy = 0,203,

20.15. Crepskenb Kpyriioro ceucHus quamerpom d, mimHoit | Harpy:ken cunoit F. Hanpsbkennoe
cocrosiHue B Touke C IOKa3aHO HA PUCYHKE ...

4.1.3. lomarnixee 3aaHue

JlomamiHee 3aJaHHWE WCIONB3YeTCS Il  OIECHKM KadecTBa OCBOCHHS OOYJarOIIMMCS
00pa3oBaTebHON MPOrPaMMBI 1O OTJEIBHBIM TEMaM JUCIUILIMHBI. JloMaliHee 3aaHue OlEHUBACTCS
OIICHKOW «3auTeHOY», «HE 3auTeHO». OleHKa OOBABISETCS OOYJArOIIEeMYCsl HEIIOCPEICTBEHHO TOCTE
cIaYd KaXKIOH 3aJ1a4yd JOMAIIHETO 3aIaHus.

Hlkana Kpurepumn oueHuBanus
OneHKa «3au4TeHO» - 33J1aHUe PEUICHO MPABUJIbHO
OneHKa «He 3a4TEHO» | - 33/IaHUE PEIICHO HEMPaBUIIBHO

[lepeueHb TeM UHAUMBUAYATbHBIX 33/1a4 JIOMAIIHETO 3a/1aHuUs:

1. ITocTpoenue 310p BHYTPEHHUX CHIIOBBIX (DAKTOPOB IIPU PACTSKEHUU (CKATUN),

2. IlocTpoenue 3M0p BHYTPEHHUX CHIIOBBIX (DAaKTOPOB MPH KPYUCHHUH,

3. IlocTpoeHue 310p BHYTPEHHUX CHIIOBBIX (PaKTOPOB IpU U3ruode,

4. TloctpoeHue HSIOp BHYTPEHHHMX CHJIOBBIX (DAKTOpPOB TpH H3THOE C HCIOJIb30BAHHEM
YPaBHEHUI CHJI U MOMEHTOB,

5. IloctpoeHue 3M10p BHYTPEHHUX CUIIOBBIX (PAKTOPOB B IJIOCKOW pame,

6. Pacuet Ha MPOYHOCTH NMPH PaCTHKEHUHU (CKATUN),

7. Pacuer Ha IPOYHOCTH NPH KPYUECHUH,

8. Pacyer Ha mpoYHOCTH MpH U3rKde OaNKH U3 MPOKATHOIO MPOQHIIS,

9. Pacuer Ha NpOYHOCTH NMpHU U3rKude OaKU ¢ COCTABHBIM CEUEHHUEM,

10. Pacuer Ha mpoO4YHOCTH NpHU U3rHoeE,

11. PacueT Ha MpoYHOCTH MPHU KOCOM H3TH0E,

12. Pacyer Ha MPOYHOCTb MPU U3rHOE C PACTIKEHUEM-CKATHUEM,

13. PacueT Ha MPOYHOCTH MPHU U3TUOE C KPYUEHUEM,

14. PacueT Ha IPOYHOCTH MIPU CIOKHOM COIPOTHBIICHUH.

4.1.4. KoMnploTepHasi CHMYJISILIUAS

KommnbroTepable cUMyISIUM (KOMIBIOTEPHOE MOJAETHUPOBAHUE B IIMPOKOM CMBICIE) — 3TO
MOJIETTUpOBaHue (Co3/laHue, MPOEKTUPOBAaHNE) YUEOHBIX 33/1a4, CUTYalMil M UX pelleHrue P MOMOIIN
KOMIIBIOTEpA.

KomnploTepHble CUMYISIUN UMUTHPYIOT peaibHble yCIOBHs, cuTyaluu. [IpumeHeHne ux B
npoecCHOHATIbHOM 00pa30BaHUU MO3BOJSET OOYYAIOIIMMCS OCBaMBaTh TEOPETUUYECKHE 3HAHUS,
HEOOXO/IMMBbIE MpaKTHYECKHMEe YMEHHS B O€30MacHBIX YCIOBHSX, C MEHBIIMMHU 3aTpaTaMu
(BpeMEHHBIMH, SKOHOMHUYECKMMHU U Jp.), IPU HEIOCTYITHOCTH HEOOXOIUMOro 00O0pyAOBaHMUS,
crenu(puKN HccaeayeMoro siBjaeHus (MaciTad, IIUTENbHOCTh TPOTEKAaHUs Mpoliecca U JIp.), CHUKAET
PHUCK IpU OIIMOOYHBIX JEHCTBUSAX, MO3BOJIET MPOpPadaThIBATh CUTYAIMIO HECKOJBKO pa3, YUUTHIBAS
IPEbIAYIIUNA OMBIT, @ TAKXKE MO3BOJISIET 337aBaTh Pa3HOOOPA3HbBIE YCIOBUS JEATEIBHOCTH C PAa3HBIM
YPOBHEM CII0KHOCTH.
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[TocpeacTBoM NMpUMEHEHHS KOMITBIOTEPHOW CUMYJISIUU MPENoJaBaTelb MOXKET pealn30BaTh
npobieMHOe oO0y4deHue, co3znaBasi OOYy4alOIIMMCS YCIOBHSA JUISI CAMOCTOSITENIBHOTO OCBOEHUS
TeopeTudyecknx 3HaHUU. Takke KOMIBIOTEPHAs CHUMYJIALMS IO3BOJISIET MPErojaBaTeNlio OICHUTH
YPOBEHb OCBOCHHS OOYYAIOIIUMHCS TEOPETUYECKOr0 MaTepuana, YMEHHS NpPUMEHSTh €ro Ha
MIPaKTHKE.

CryneHTbl, CaMOCTOSITENLHO paboTas ¢ KOMIBIOTEPHON CUMYIIALIMEH, OCBauBasi TeMY, KOTOPOii
OHA TIOCBSILIEHA, CMOTYT YIJyOUTh CBOM 3HaHUS MO JAUCUUIUIMHE, JIydlle pa3o0paThCsi B TEME;
HayJarcsi MPUMEHSATh 3HAHHUS B MPAKTUYECKOH (MpoQecCHOHANBbHOM) AeATEIbHOCTH, aHAIN3UPOBATh
MPOM3BOJICTBEHHBIE (TIPaKTHYECKUE, MPOPECCHOHAIBHBIC) CUTYyallMH, BbIpaOaThIBaTh (IMIPUHUMATB)
HauOosee 3QPeKTUBHBIC PEeLICHUS IS JOCTHKCHUS HE0OX0IMMOTO pe3yibTara.

Jls opranuzanuu 3aHsITHS C IPUMEHEHUEM KOMIIBIOTEPHBIX CUMYIISILIMI MOYKHO HCIIOIb30BATh
CIIeAYIOIINE CPEACTBA:

1) BupTyanbHble J1abOpaTOPUU — MPOrPaMMHO-AIAPATHBIN KOMILUIEKC (3JIEKTPOHHAs Cpena),
MO3BOJISIONIAs TPOBOJUTH OIBITHI 0€3 HEMOCPEACTBEHHOTO KOHTAKTa C pPEaJbHON YCTaHOBKOW,
naboparopueil, 00OpyIOBaHMEM WM TMPH T[OJHOM HX OTCYTCTBUU (HampuMep, IMPOBEACHUE
1abopaToOpHBIX PaboT, PU3NIECKUX, XHMUUYECKUX OIBITOB | T.I1.),

2) BUpTyalibHble (KOMIBIOTEPHBIE) TPEHAXephl — OJJIEKTPOHHAs Cpeda [Uisl BBIIOJHEHHUS
npoeCCHOHATBHBIX 33]a4, OTPAOOTKU MPAKTUIECKUX YMEHUH;

3) KOMIIBIOTEpHBIE MOJEIHU HM3y4aeMoro OoOBEKTa — 3aMellleHHe OObeKTa HCCIEIOBaHUSA,
KOHKPETHBIX MPEIMETOB, SBICHHHA C MENbI0 HM3YyYEHHS HX CBOWCTB, MOJYYCHHS HEOOXOIMMOM
nHpopManuu 06 0OBEKTE.

[IpoBOomUTH 3aHATHE C TNPUMEHEHHWEM OSTOW TEXHOJOTUH JIydllle Ha TPAKTUYECKUX H
1abOpaTOPHBIX 3aHATHUSAX, MPU HEOONBIIOM KOJIMYECTBE OJHOBPEMEHHO PAaOOTAIOIIUX CTYAEHTOB —
OKOJI0 15 denoBek WM B TpyIax A0 5 YeloBEeK. JTO TO3BOJHT IMPEMOAABATENIO OIEPATUBHO U
KaueCTBEHHO OKa3blBaTh HEOOXOAMMYIO TOMOIIL OOYYaIOIIUMCS, KOHCYJIbTHPOBATh KaXIOTO
CTY/ICHTA WJIH TPYIITy MO BO3HUKAIOMIMM TpoliieMam, BompocaM. Takxke KOMIBIOTEPHBIE CUMYJISIIIH
MPUMEHUMBl B JUCTAHIIMOHHOM OOY4YeHHH, TA€ CBSI3b C MpernojaBaTelieM, €ro KOHCYIbTaIlluu II0
BO3HUKAIOIIMM BOIIPOCAM PEaM3yeTcsl Ha pacCTOSHUM. B TakoM cirydae orpaHW4eHHe 10 KOJTHYECTBY
Y4aCTBYIOIIMX O0YYaIOLIUXCSI OTCYTCTBYET.

Bpewmsi, HeoOXomuMoe miisi TPUMEHEHUS NaHHOW TEXHOJIOTHH, MOXKET OBITh pa3HBIM, B
3aBHCHUMOCTH OT TIOCTaBJICHHOM IIeNIM, Y4EOHBIX CUTYyaIIUH.

MOHO BBIJEIUTH CIEIYIONIME OCHOBHBIC JTallbl PEATH3AaldN TEXHOJIOTMH KOMITBIOTEPHOM
CUMYJISIUH.

IO OTOBUTEJIbHBIN 1 MOTUBAILIMOHHO-OPUEHTUPOBOYHBIN STAIIbI

JlaHHblil 3Tan npexacraBiseT coboil B Oousbliel cTeleHH BHEAYAUTOPHYI CaMOCTOSITEIbHYIO
paboTy Kak mperojaBaress, Tak 1 o0yJaronuxcs. Bkitodaer B ce0si caeayomue mard:

1. OnpeneneHue MecTta NpPOBENEHUS 3aHATHA B y4yeOHOM Iporecce. B 3aBucMmMocTH OT
MTOCTABJICHHOW IEJIM MTPUMEHSTHh TEXHOJOTHUIO KOMITBIOTEPHBIX CUMYJISIIMIA BO3MOXKHO Ha Pa3IMYHBIX
JTanax ooyueHus:

- HA HAYaNbHOM SMane u3yueHus memvl/pazoeia sl CaMOCTOSTEIFHOTO OCBOCHHS TEMBI,
Pa3BUTHUS MPAKTUUECKHUX (MPOPECCHOHANBHBIX) YMEHUN;

- 6 cepeduHe U3yYeHUss Mmembl/pazdenaiyisi TIPOMEKYTOYHOTO KOHTPOJISI 3HAHUH, ONPeIeTICHHSI
CTCTICHH OCBOCHHMsSI, MOHUMAaHHUS MaTepuana OOYyYaroIIMMHUCS, BBISBICHHS AacleKTOB, TPEOYIOIIMX
JIOTIOJTHUTEIBHOTO pa3zdopa, mpopaboTKu;

- npu 3a6epuieHul usydyeHus memul/pasoena st GOpMUpOBaHUS YMEHUS IPUMEHSATh 3HAHUS Ha
MPAKTUKE, OCBOCHHS TPAKTHUYECKUX YMEHHWH; MpENoJaBaTelb MOXET BBIIBUTH CTENEHb OCBOCHHS
o0yJaroIuMuUCsl MaTepuana, OCYIIECTBUTh KOHTPOJIb U OLEHKY 3HAHUH, MPOAHATN3UPOBATh IyOUHY
MTOHUMAHHS MU TEMBI.

2. OmpeneneHne TeMbI, CUTyallud KOMIIBIOTEPHON CUMYIISIIINY, [IEJTH PUMEHEHHSL.

3. [IpogymbIBaHHE UTOTOB W PE3YJIBTATOB, 1O TOCTHYKEHUIO KOTOPBIX OYIET ONpeaensThCs
KAueCTBO BBIMIOJIHCHUSI 3a/laHUs — KPUTEPHUU JUIsI OLIEHKH PEe3yJIbTaTOB PabOTHl 00ydaromerocs

(rpymmbi).
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4. IloaroTtoBka npemnojiaBaTesieM He0OX0IUMOTO TEXHUUECKOTO ¥ MPOTPaMMHOI0 00eCIIeYeHHUs.

5. Coobuienne TeMbl U (hopmarta 3aHATHS 00yJaIOIMCS.

6. MoTtuBanus 00y4aromuxcsi K akTUBHOM IS TEIbHOCTH Ha 3aHATHH.

7. lenenue oOy4arommxcsi Ha TPyl (IpU HEOOXOTUMOCTH).

8. IlpoBegenue mnpernojaBaTesieM WHCTPYKTaxa Mo paboTe ¢ KOMIIBIOTEPHOW CHUMYIISIUEH,
O3HAKOMJICHHE OOYYaIOLINXCS C OCOOCHHOCTAMH, TEXHUYECKHMMH BO3MOXXHOCTSIMH U OTPaHUYCHUSIMHU
KOMITBIOTEPHOU CUMYJISIUH, €€ creun(UKon, a TakkKe MHCTPYKTaX M0 TeXHUKE 0e30MacHOCTH Mpu
paboTe ¢ TEXHUKOM.

9. IlogrotoBka oOydalomUXcsi K NPEACTOALIEMY 3aHSATHIO, MOBTOPEHHE MPOHJAEHHOTO
JEKUMOHHOIO MaTrepuaja, O3HAKOMJIEHWE C JOINOJHUTEIbHBIMU HCTOYHMKAMU IO Teme (Ipu
HEOOXOUMOCTH).

OCHOBHOI DTAI

[IpencraBisier coOOM  HEMOCPEACTBEHHYIO paboTy o0O0ydarommxcs ¢ KOMIIBIOTEPHOU
CUMYJISIIUEHN, MX BKJIOYEHHOCTb, AKTHBHYIO JESTEJIBHOCTh I10 PELICHUIO MOCTaBICHHON 3ajauu,
CUTYaIluH, TOCTHKEHHE HEOOXOAUMBIX PE3YJIbTATOB.

B pesynpTare paboThl ¢ KOMIBIOTEPHOM CHMYISILMEH OOydaromipecs MpHOOPETaloT HOBOE
3HaHHE, YMEHHUE, a TaKXKe CIO0CO0 peIleHUs OINpeAeNeHHOW MpakTHUuecKoil (mpodeccuoHambHOM)
3amauu (cutyanuu, npoosemsl). [lomydeHHsie mpu paboTe ¢ KOMIBIOTEPHON CUMYJISIIIUEH Pe3yIbTaThl
(pa3paboTka MpoayKTa, UCCIEJOBAaHUE CBOWCTB MOJEIH, Mpoliecca, IBJICHU U Tp.) oPOPMIISIIOTCS B
3JIEKTPOHHOM (popMaTe B BUJI€ UTOTOBOTO MPOAYKTA.

Co croponsl mpenoaaBarens (IMpH HEOOXOIUMOCTH) TPOBOJAUTCS  JIOTIOJHUTEIHHOE
KOHCYJIbTUPOBAHHE, OKa3aHHE TTOMOIIU 00YJaIOITIMCS.

PE®JIEKCUBHO-OLIEHOYHBIM DTAIT

JlaHHBII 3Tl 3aKJII0YaeTCs B MOJBEACHUM UTOTOB 3aHATUS U COCTOUT U3 CIIEAYIOIINX I11aroB:

1. YnopsimoueHue, cucteMaTu3aius U aHaiu3 NpoieIaHHON padoThI.

2. ComnocraBiieHuE 1ieJIel KOMIBbIOTEPHON CUMYJIALIMU C TIOJTyYEHHBIMU PE3yJIbTaTaMH.

3. ®opmynupoBka BbIBOJOB 00 3((eKTHBHOCTH mpojenaHHONW paboThl, OCYIIECTBIICHHE
KOHTPOJISI 3HAHUHM, YMEHHI 00y4JaroIUXCs 10 TEME KOMIBIOTEPHON CUMYJISIIIIH.

4. CamooleHka oOydarouMxcsi Mo paboTe ¢ KOMIBIOTEPHOW CHUMYJISIMEN, BbIsBICHUE
MPUOOPETEHHBIX MPOGECCHOHATBHBIX 3HAHUM U YMEHU, TMYHOCTHBIX KaueCTB.

5. CamooneHka mpenojaBareisi O IMPOBEJEHHOM 3aHATUU C KOMIBIOTEPHOM CHUMYJIALIMEH,
JOCTUKEHHUH ITOCTABJICHHBIX 1eJIel 00y4eHus.

[Ilkama W KpUTEpUM OLICHUBAHMUS pE3yibTaTa KOMIIBIOTEPHOM CHMYJISILIMM, BBIIOJHEHHOU
oOyuaroluMcsi, IPEACTABICHbI B Ta0JIHIIE

Ilkana Kputepun onenuBanus

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOO/IHOE BJIaJIEHHE TEPMUHOJIOTHEH;

- YMEHME BBICKa3bIBaTb U OOOCHOBATh CBOM CYXKJIEHHUS NpPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBIICHUS U MPOIIECCHI;

- YMEHHE NPOBOIUTH U OLIEHUBATh PE3YNIbTAThl U3MEPEHUI;

- CIOCOOHOCTh peliaTh WHXKEHEPHbIE 33Jauu (JONMycKaeTcs Hajaudue
MaJIO3HAYUTENBHBIX OIIMOOK MM HEIOCTaTOYHO IOJIHOE PACKPBITHE
coJlep’kaHuE  BOMpOCa WM  TOTPEIIHOCTh  HENPHUHIUIHAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OreHKa «3a4TeHO»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUYECKHX 3HAHUU; JOMYIICHBI
OLIMOKK B ONpEeNIeHUU MOHATUNH U ONMHMCAHUU (PU3HUYECKHX 3aKOHOB,
SIBIIGHUW M TIPOIECCOB, MCKAXKEH MX CMBICI, HE PEIICHBbI 3a7aud, He
MIPAaBUJIBHO OLIEHUBAOTCS PE3YJIbTaThl H3MEPEHU;

- He3HaHHE OCHOBHOTO MaTepHalia yueOHOU MpOrpaMMbl, AOMYCKAIOTCS
rpyObI€ OIIMOKHU B U3JIOKCHHH.

OrneHKa «He 3a4TEHO)

IIpunMepHasg TeMATHKA KOMIILIOTEPHLIX CHMYJISIIINA :
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1. MopenupoBanue OallleHHOTO KpaHa W MPOBEPKa MPOYHOCTH KOHCTPYKLIUHU €
MpEeAJIOKEHUEM PEKOMEHAAINH MO YCUIICHUIO OCTOBA KpaHa.

2. MopenupoBaHue 3y04aToro peaykropa C MPEIIOKEHHUEM YIIYYIICHUS TPOYHOCTH
3y04aThIX KOJIEC.

4.2. IIpoueaypsbl U OlIEHOYHBIE CPEACTBA /IJIsl MPOBEAEHUS MPOMEKYTOYHOM aTTeCTAllUU
4.2.1. Dx3ameH

Ok3ameH sBisieTcss  (OpPMOM  OIGHKM KadecTBa OCBOCHHUS OOy4arolMMCS OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMbl MO pazfenaM auciuiuiuHel. [lo pesymnbratam
9K3aMeHa 00YYaloIIeMyCs BHICTABISCTCS OLIEHKA «OTIMYHOY, «XOPOIIOY, «YAOBICTBOPUTEIBHOY U
«HEYJOBJIETBOPUTEIBHO.

DK3aMeH M0 [UCUUIUIMHE IPOBOJUTCA B COOTBETCTBUM C pACHUCAHUEM IPOMEKYTOUHOMN
aTTeCTalluy, B KOTOPOM YKa3bIBa€TCsS BPEMsI €ro IMPOBEICHUS, HOMEp ayJUTOPUHU, MECTO IPOBEICHUS
KOHCYJIbTAIlH. Y TBEPKJACHHOE paclucaHie pa3MelnaeTcss Ha HH(QOPMAIIMOHHBIX CTEHIAX, a TaKKe Ha
ouIIMaIBLHOM caiiTe YHHUBEPCUTETA.

YpoBeHb TpeOOBaHMI [UIsI MPOMEKYTOUYHOH aTrrecTanud OOYYarOIIMXCS YCTAHABIMBACTCS
paboyeil mporpaMMoi TUCHUTUIMHBI U TOBOAMUTCS 10 CBEACHUS 00y4alonIuXcs B HaYaiIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, jektopamu. C paspelieHus 3aBeayroero Kadeapoi
Ha JK3aMEHE MOXET MPHUCYTCTBOBATh MpenojaBareib Kadeapbl, NMPUBICYCHHBIA AN TOMOIIU B
mpueMe JK3amMeHa. B ciydae OTCYTCTBUS BEIyIIEro MpEernojaBaTes 3K3aMeH NPUHUMAECTCs
MpenojaBaTesieM, Ha3HAY€HHBIM PacOpsKEHHEM 3aBEAYIOLIETo Kadeapoil.

[IpucyrcTBHE Ha 5K3aMeHE mpernojaBaTeneil ¢ aApyrux kKadeap 0e3 COOTBETCTBYIOLIETO
pacrnopsKeHHs pEKTopa, MPOPeKTopa 1o yueOHoi paboTe uiu AekaHa GaKyabTeTa He JOIMyCKaeTCsl.

OOyuvaronuecs Mpu sSIBKE HA dK3aMeH 00s3aHbI UMETh MPHU ceOe 3a4eTHYIO KHUXKKY, KOTOPYIO
OHH IPENBABIAIOT DK3AMEHATOPY.

Jlns mpoBeneHus SK3aMeHa BEYIIHN MPEernoJaBaTelb HaKaHyHE IT0JIy4aeT B IEKaHATe 3a4€THO-
9K3aMEHAllMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAllaeTCsl B JE€KAHAT MOCIE OKOHYAHUS MEPOIPUATHS B
JICHb ITPOBEICHMS DK3aMEHA WIIA YTPOM CJIEIYIOLIEro JTHS.

DK3aMeHbl TPOBOAATCS MO OwuieraM B YCTHOM WJIM TMHCbBMEHHOM BHJE, JHUOO B BHUJE
TECTUPOBAHUS. DK3aMEHAIIMOHHBIE OUJIETHI COCTABIISIOTCS 110 YCTAHOBIEHHOU (hopMe B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadenpoil 3K3aMEHAIIMOHHBIMH BOMPOCAMU M YTBEPKIAIOTCS 3aBEIYIOIINM
kadeapoii exxeroHo. B 6unere conepKuTCs 2 TEOPETUIECKUX BOIPOCA U 3aj1a4a.

DK3aMeHaTOpy MPeOCTaBIseTCs MPaBO 3a/laBaTh BOMPOCHI CBEpX OWiIeTa, a TakKe MOMHUMO
TEOPETUYECKUX BOMNPOCOB JaBaTh JUISl PEIICHUS 3aJaud W NPUMEpPHI, HE BBIXOASIIME 32 pPaMKHU
MIPOMJEHHOI0 MaTepuasa 1o u3y4aeMou JUCLIUILINHE.

3HaHMsI, YMEHUS U HABBIKM OOYYAIOLIUXCS ONPENEISIOTCS OLEHKAMHU «OTJIIMYHOY, «XOPOIIOY,
«YIOBJIETBOPUTEIBHO»,  «HEYJOBJIETBOPUTEIBHO»,  KOTOpPHIE  BBICTABISIIOTCA B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHHUKKY 00y4aronierocs B JIeHb HK3aMeHa.

IIpu mpoBeleHHH YCTHOTO S3K3aME€Ha B ayAMTOPUU HE JIOJDKHO HAXOIUThCS Ooyiee BOCBMHU
oOyJaroluxcsi Ha OIHOTO MpernoaBaTes.

[Ipu mpoBeneHMM YCTHOTO 3K3aMeHa OOydarouuiics BBHIOMpaeT SK3aMEHAIMOHHBIA OWIIET B
CIIy4aiflHOM MOpSIKE, 3aTeM Ha3bIBaeT (DaMUIIUIO, UMSI, OTYECTBO U HOMEP SK3aMEHAI[MOHHOI O OHIIeTa.

Bo Bpems »5k3ameHa oOydwaromiuecss MOTYT IIOJb30BaTbCs C pa3pelleHus HK3aMeHaTopa
MPOrpaMMOil JUCUMIUIMHBI, CHPAaBOYHONM U HOPMATHUBHOW JUTEpaTypou, APYrMMH IOCOOUSMHU U
TEXHUYECKUMHU CPEACTBAMHU.

Bpems moAroToBku 0TBETa NMpH cAaue SK3aMeHa B YCTHOH (hOpME JIOJKHO COCTaBJISTh HE MEHEe
40 MuHYT (TI0 >KeJTaHHI0 00yYaroIIerocss OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBeta — He Oonee
15 MunyT.

OOy4Jaromuiicst, UCIIBITHIBAIONINI 3aTPYAHEHHS TIPY MOATOTOBKE K OTBETY IO BHIOPAHHOMY UM
OouseTy, UMeeT MpaBO Ha BHIOOP BTOPOro OuieTa ¢ COOTBETCTBYIOUIMM IPOJJICHMEM BPEMEHHM Ha
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noAroToBky. [Ipy OkOHYaTeIbHOM OLICHMBAHUU OTBETA OLIEHKA CHMXKaeTcs Ha oauH Oami. Beimaua
TpeThero OmieTa He pa3peracTcs.

Ecnu o6yuaronuiicst sBUIICS Ha 3K3aMEH, U, B3sIB OMJIET, OTKA3aJCsl OT IPOX0XKIECHHSI aTTeCTallH
B CBS3M C  HENOATOTOBJIEHHOCTBIO, TO B  BEIOMOCTH €My  BBICTaBIETCA  OLEHKa
«HEYJOBJICTBOPUTEIBHO.

Hapymenne IuCHUMIUIMHBI, CIHUCHIBAHUE, MCIIOJIB30BAHME OOYYarOIIMMUCA HEpa3peleHHbIX
[IeYaTHBIX M PYKOIHCHBIX MaTepHajoB, MOOWIBHBIX Tene(OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYT'HX BUJIOB JUYHOM KOMMYHHKAIIHOHHONW M KOMIIBIOTEPHOW TEXHUKHU
BO BpeMs aTTECTAllMOHHBIX MCIBITaHUI 3ampenieHo. B cinyuyae HapymieHust 3Toro TpeOGoBaHUS
mpernojiaBaTeNb 0053aH YAATUTh OOYYaloLIerocs W3 ayIUTOPHH U TMPOCTABHTH €My B BEIOMOCTHU
OLIEHKY «HEY/I0BJIIETBOPUTEIBHOY.

BoicTaBineHne OLICHOK, IIOJYYEHHBIX IIpU IOABEIECHUU PE3YyJIbTaTOB IPOMEXYTOUHOMN
aTTeCTallud, B 3aY€THO-DK3aMCHALMOHHYIO BEJIOMOCTb M 3aUETHYK) KHIJKKY IIPOBOJUTCS B
IPUCYTCTBUHM camoro oOyuaromierocs. [IpenogaBaresnn HECYyT NMEPCOHATIBbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh U TOYHOCTb BHECEHHUS 3amHceld O pe3ysbTaTax NpPOMEXKYTOYHOW aTTecTaluu B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4E€THbIE KHUKKH.

HesiBka Ha »K3aMeH OTMeuYaeTcss B 3a4€THO-9K3aMEHAI[MOHHON BEJAOMOCTH CIIOBAMM «HE
SIBUJICS».

Jis  oOydaromuxcsi, KOTOpble HE CMOIVIM CJaTh 5K3aMEH B YCTAHOBJIEHHBIE CpPOKH,
VYHuBepCUTET yCTaHABIMBAET NEPUOJ JIMKBUIALUYU 33J0JKEHHOCTH. B 3TOT nmepuoa npenojasarteny,
IIPUHUMABILINE 5K3aMEH, JIOJDKHBl YCTAaHOBUTh HE MeHee 2-X JIHeH, Koraa oHu OyayT NpUHUMATh
3a0/bKeHHOCTH. MHpopManus O JMKBHIAIMH 330JDKEHHOCTH OTMEYAeTCSl B HK3aMEHAIIMOHHOM
JHCTe.

OOyyaromumcsi, MMOKa3aBIIUM OTJIMYHbIE M XOpOIIME 3HAHMUS B TEUEHHE CEMECTpa B XOJE
IIOCTOSIHHOTO TEKYIEro KOHTPOJII YCIIEBAEMOCTH, MOXET OBbITh IMPOCTaBJEHA 3K3aMEHALMOHHAs
OLIEHKA JOCPOYHO, T.e. 0e3 caaun 3k3aMeHa. OLeHKa BBICTABIIACTCS B 9K3aMEHAI[MOHHBIN JIMCT WA B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WHBanuapl U auna ¢ orpaHUYEHHBIMH BO3MOKHOCTSIMM 37J0POBbS, MOTYT CJlaBaTh 3K3aMEHBI B
MEXCECCHOHHBIN MEePHO/J] B CPOKH, YCTAHOBJIECHHBIE MHANBUYAIbHBIM YUeOHBIM TJIaHOM. VIHBamM B! 1
JUIA ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMHU 370POBbsI, UMEIOLINE HApPYIIEHUS] ONOPHO-IBUTaTEIIbHOTO
anmapara, [JOIyCKalOTCs Ha aTTeCTAallMOHHBIE MWCIBITAHWS B  CONPOBOKIEHUM AaCCUCTEHTOB-
COIIPOBOKIAIOIIUX.

[Tponienypa mpoBeAeHUsS NPOMEXKYTOUHOM aTTeCTalluu sl OCOOBIX CIIydaeB H3JI0KEHA B
«[lonoxeHnu o TEKyIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTali 00ydaroluxcs 1o
OIIOII 6akanaBpuata, cnenuanurera u maructpatyps» ®I'bOY BO HOxHo-Ypansckuit AY (2016
r.).

Ilkana n KpUTCPUH OLCHHUBAHUSA OTBETA 06yqa}01ueroc;1 IMPCACTABJICHBI B Ta6m/1ue

kana Kpurepun ouennBanus

BCECTOPOHHEE, CHCTEMAaTUYECKOEe W TIyOOKOe 3HAHHE MPOrPaMMHOTO
Ouenka 5 Marepuana, YCBOCHHME OCHOBHOM M JOMNOJHUTEIBHOM JHUTEPATYPHI,
(oTIMYHO) PEKOMEHIOBAaHHON MPOTPaMMOM JTUCIUILIINHBI, TPABHUIHBHOE PpEIICHUE

3a7a4M.

MOJIHOE 3HAaHWE TMPOTPAMMHOTO MaTepualia, YCBOSCHHE OCHOBHOM
Ouenka 4 JUTEPaTypHl, PEKOMEHI0BaHHOM B nporpamme, HaJIn4ue
(xopor1o) MaJj03HAYUTEIBHBIX OMMUOOK B PENICHWH 3aJa4d, WM HEIOCTATOYHO

IMMOJIHOC PACKPBITUC COACPIKAHHUEC BOIIPOCA.

3HaAHUEC OCHOBHOI'O IMPOrpaMMHOI0 MaTte€puajlia B MUHHUMAJIbHOM O6’B€Me,

Onenka 3
1 MOTPEUTHOCTH HEMPUHIIMITHAIIBHOTO XapakTepa B OTBETE HA 9K3aMEHE U B
(YAOBIETBOPUTEIBHO)
pEIICHUH 3a1a4H.
IT 066.]]1:1 B 3HAHUAX OCHOBHOI'O IIPpOorpaMMHOI O mMaTtcpuajia
OneHka 2 p porp p ’

MPUHIUIIHAIIBHBIC OIINOKHU Ipu OTBETE Ha BOIIPOCBI W B PCIICHUHN

HCYOOBJICTBOPUTCIBHO
( YA p ) 3aJadu.
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Bonpocsl k 3k3amMeny
3 cemecTp

1. IToHATUS TPOYHOCTH, KECTKOCTH, YCTOHUMBOCTU. OCHOBHBIE TMIIOTE3bl CONPOTHUBIICHMS
MaTEepUaJIoB.
. Knaccugukanus ren. [TpuHIuns! OCTpOeHUs pacu€THON CXEMBI.
. BHemnue cuiibl, ux kinaccudukanus.
. IToHsATHE U BUBI BHYTPEHHUX CHJIOBBIX (DAKTOPOB.
. [TocTpoenue >mrop BHYTPEHHUX CHIIOBBIX (DAKTOPOB METOJIOM CEUCHHIA.
. IIpaBuia mocTpoeHust SM0P BHYTPEHHUX CUIIOBBIX (PaKTOPOB IPU PACTSKEHUM (CHKATHH).
. [IpaBua mocTpoeHHsI SIIOP BHYTPEHHUX CUIIOBBIX (PaKTOPOB MPU KPYUIECHUH.
. IIpaBuia nocTpoeHust SI0P BHYTPEHHUX CUIIOBBIX (PaKTOPOB IpU U3THbeE.
. [lonsiTre HanpsKEHNs, KOMIIOHEHThI HAaIIPSDKEHNUS.

10. [NonsaTue o nedpopmaryiv, KOMIIOHEHTHI Je(pOopMaIun.

11. XapakrepucTuka NpoCThIX BUJOB HATPYKEHHUSL.

12. OcHOBHOE yCIIOBHE IPOYHOCTH.

13. OcHOBHOE YCIIOBHE KECTKOCTH.

14. Inarpamma eopMUpOBaHUs MaTepuaia: 001as XapakTepuCTHKA.

15. OcobGennocTu quarpamm 1ehOpMUPOBAHHS TUTACTUYHBIX M XPYIIKHX MaTEepPHAJIOB.

16. Onpenenenne MEXaHUYECKUX CBOMCTB CTaJIed U CILUIABOB.

17. Cocrapastolyue MEXaHUYECKUX CBOICTB CTaJI€H U CILIaBOB.

18. OcobeHHOCTH YCIIOBUS MPOYHOCTH JUIS IUTACTUYHBIX U XPYIKUX MaTEpUaJIOB.

19. IlonaTue O pacTsHKEHWU U CHKATHHM, BHYTPEHHHUE CHJIOBBIE (DAKTOPBI, TOCTPOCHUE S0P
BHYTPEHHUX CUJIOBBIX (DAKTOPOB.

20. Pacuer Ha MPOYHOCTH MPU PACTSKEHUU (CKATUN).

21. 3axon I'yka npu pactskeHuu (c:xaTuu) 1 kodpdurment [lyaccona.

22. Onpenenenue nepeMeieHnii pU pacTsHKEHNN (CKaTUH).

23. Buapl pacyeToB Ha IPOYHOCTD.

24. TlonsTe O Kpy4e€HHUU, BHYTPEHHHUE CHIIOBbIE (DaKTOpPbI, IOCTPOECHUE SIIOP BHYTPEHHUX
CHJIOBBIX (DaKTOPOB.

25. Pacuer Ha IPOYHOCTH MPU KPYUECHHUH.

26. 3akoH ['yka mpu KpyueHMH.

27. Onpenenenue nedopmaiuii pu KpyueHu .

28. Tlonstue o0 wm3rube, BHYTpEHHHE CHIIOBBbIE (DAKTOPBI, MOCTPOCHUE S0P BHYTPEHHUX
CUJIOBBIX (haKTOPOB.

29. HanpsbxkeHus mpu usruoe.

30. PacueT Ha mpoYHOCTH U U3THOE.

31. IloHsATHE O TEOMETPUUYECKUX XAPAKTEPUCTUKAX TNIOCKUX CEYEHHM.

32. Crarnuecknii MOMEHT ceueHus. OrnpeesieHne HeHTpa TAKECTH CEUECHHUS.

33. MOMEHT MHEpPLIH CEUEHUS: TIOHATHUE, ONIPENIETIEHHUE, UCTIOIb30BaHUE.

34. H3MeHeHMe MOMEHTAa HWHEPUUU CEYEHHs] IpU NApAUIEIBHOM IEPEHOCE CHCTEMBI
KOOpJUHAT.

35. OnpeneneHrie MOMEHTA HHEPIIMU COCTABHOTO CEYEHUS.

36. IlonsATHE rIaBHBIX OCEN U INIABHBIX MOMEHTOB MHEPIIMH.

37. MOMEHT CONPOTHUBJICHUS CEUCHMUSI.

38. ParmonanbHble (POpMBI OMEPEYHBIX CEUCHUI.
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JIUCT PETHCTPAIIMA U3MEHEHUI

Homepa jiucros

Hesep OcHoBaHuKe JUIsi BHECEHUS] H3MEHEHHH [Toanuce FaciiligoRK) Jlata Agtza pacnicHoi
M3M. | savenennbix | HoBbIx [ 0T HMPOBAH- i o TO/IITHCH M3MEHEHHSI
HBIX
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