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Pabouas mporpamma aucuuiuinHbl «COpoTHBIEHHE MAaTEpHAIOB) COCTaBJIEHa B COOTBETCTBUU
¢ TpeboBarmsaMu DenepanbHOTO rOCyIapCTBEHHOTO 00pa30BaTEIHHOTO CTaHAapTa BEICIIETO 00pa3oBa-
Hust (OI'OC BO), yrBepxneHHOro npukazom MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit dene-
parun 14.12.2015 r. Ne 1470. PaGouast mporpamMmma mpeaHa3HadeHa JJIsi TOATOTOBKM OakajaBpa 1o
HanpasyieHu1o 23.03.03 JxkcruryaTanusi TPAHCHOPTHO-TEXHOJIOTHYECKHMX MAIIMH M KOMILIEKCOB,
npoguib — CepBuc TPAHCNOPTHBIX U TEXHOJOTHYECKUX MALLIHMH U 000pPy10BAHMS.

Hacrosimas pabovast mporpaMMa AMCLUILIMHBI COCTaBJICHA B paMKaX OCHOBHOHM mpodeccuo-
HaJbHOM 00pazoBaTenbHOl porpaMMsbl (OITOIT) u yunTeiBaeT 0coO€HHOCTH 00YUYEHUS ITPU MHKITFO3HB-
HOM 00pa30BaHUM JIHI] C OFPAaHMYEHHBIMU BO3MOKHOCTSMU 310poBbs (OB3) 1 nuHBaanumos.

CocTaBuTenb — KaHIUAAT TEXHUUECKUX HayK, HoueHT Kadenps! «IIpuknaanas mexanuka» JKu-

tenko 1.C.
PaGouas nporpamma aucHUIUIMHBI OOCY’KeHa Ha 3aceqanuu kadeapsl «IIpukianHas MmexaHuka»
17 anpens 2020 r. (mpotokos Ne 5).

3aB. kadpeapoil «IIpuxnagnas MmexaHukay,

KaHJIUAAT TEXHUUYECKUX HAYK M.A. I'ytpos

PabGouas nmporpaMma TUCIUILTHHBEI 0100pEeHa METOANYECKOW KOMUCCHEH HH)KEHEPHO-TEXHOIOTH-
4eCcKOoro (paxkyJpTeTa

21 ampens 2020 r. (mpotokon Ne 5).
[Ipencenarens METOAUYECKON KOMUCCUN / @r‘/% A.I1. 3pipsiHOB

HHXCHCPHO-TCXHOJIOTHUICCKOI'O (baKy.HBTeTa,
KaHauaaT TEXHUYCCKUX HAYK, JOLCHT

Hupektop
Hay4YHOU OMOIMOTEKH

HAYYHAS
BWBJINOTEKA

7W E.JI. JIebenepa
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1. Illtanupyemblie pe3yabTaThbl 00y4eHHus! 110 JMCHUILIHHE,
COOTHECEHHBbIE ¢ IVIAHUPYeMbIMHU pe3yabTaTamu ocBoenust OIIOII

1.1. leap u 3aaa4 JUCIHUILITHHBI

bakanaBp no HampasieHuto noarotoBku 23.03.03 DxcmtyaTanus TpaHCIOPTHO-TEXHOJIOTHYE-
CKHX MAIIIMH U KOMILUIEKCOB JIOJDKCH OBITH MOJATOTOBJICH K CIEAYIOIINM BUIaM MPOPECCHOHATBHOMN Je-
ATEJIBHOCTU: TPOU3BOACTBEHHO-TEXHOJIIOTUYECKOM, HKCIEPUMEHTAIbHO-UCCIEIOBATENILCKON, cep-
BHCHO-BKCHHyaTaHHOHHOﬁ JACATCIIbHOCTH.

Heab nucHUNIMHBI — cPOPMUPOBATH Y CTYJICHTOB CUCTEMY 3HAHM, YMEHU, HABBIKOB Mpodec-
CHOHAJILHOM TOJITOTOBKU, TEOPETUYCCKAsI M MPAKTHYECKAst TOJIIOTOBKA B 00JIACTH MPUKIATHON Mexa-
HUKHU J1e(hOpMUPYEMOT0 TBEPIOTO TeJa, pa3BUTHE MPO(EeCcCHOHATIBEHOTO MBIIIUICHUS, TPUOOPETEHHE 3HA-
HUU IJId U3YyUYCHHUA MOCIICAYIOIMUX JUCHUILINH, a TaKKC CHOCO6CTByIOH_II/IX ,[[aJIBHef/'IH_ICMy Pa3BUTHUIO
JUYHOCTH.

3aga4yu AUCHHUILIMHBI:

— OBJIAJETh TEOPETUYECKUMHU OCHOBAMH U MPAKTUYECKUMU METOJAMU PACYE€TOB HA IPOYHOCTH,
JKECTKOCTh U YCTOMUYUBOCTH 3JIEMEHTOB KOHCTPYKLMH M MalllMH, HEOOXOAMMBIMHU KaK MpU U3YYEHHUU
JAJIbHEHIINX AUCLUIUINH, TaK U B IPAKTUYECKON JEATEIbHOCTH OaKaIaBpoOB;

— O3HAKOMMTHCS C COBPEMEHHBIMHU ITOAXOJAaMU K PACUYETy CIOKHBIX CUCTEM, 2JIEMEHTAMHU PaLAo-

HaJIBHOI'O IIPOCKTHPOBAHUA KOHCTPYKHHﬁ.

1.2. [lnanupyemble pe3ybTaThl 00yUeHUs 1O JUCHUIJINHE
(mokaszaresiu choOpMUPOBAHHOCTH KOMIIETEHIIH)

[Tmannpyemsie pe3yabTaThl OCBOE-

[TnmarupyemMele pe3yabTaThl 00YICHHS 110 AUCIUILINHE

aus OITOIT
(KOMITETEHITHH) 3HAaHMSA YMEHUS HaBBIKH
[IK-41 OOGyuarommiics on- | OOyuaromuicst 1011- OO0yyaromuiics 10J1-

CIIOCOOCH UCTIOIBh30BaTh COBPEMEH-
HBbIE KOHCTPYKIMOHHBIE MaTepu-
aJIbl, B IPAKTUYECKOM eI TeIIbHO-

CTH TI0 TEXHIHYECKOMY OOCITy KHBa-
HUIO M TEKYIIEMY PEMOHTY TpaHc-

MOPTHBIX U TPAHCIIOPTHO-TEXHOJIO-

TMYECKUX MAIIUH U 000py10BaHHS

KCH 3HATh: METOJIO-

noruto Kypca «Co-

NPOTHUBJICHUE MaTe-

puanos» (b1.5.24-
3.1)

JK€H YMCTh: BBIIOJI-

HSTh CTAaHJApPTHBIC

BUJIbI TPOYHOCTHBIX

pacuetos (b1.5.24-
v.1)

JKEH BJIA/ICTh: HABbI-
KaMU IIPaKTHYECKOI0
UCIOJIb30BAHUS METO-

JIOB pacueTa KOH-

CTPYKLUI HA ITPOY-

HOCTb IIpU PEIICHUU

WHXXEHEPHBIX 33]1a4

(b1.5.24-H.1)

OIIK-3

TOTOBHOCTb IPUMEHSTH CUCTEMY
(hyHIaMeHTaTbHBIX 3HAHUN (MaTe-
MaTHYECKHX, ECTECTBEHHOHAYYHBIX,

HWH)KEHEPHBIX U SKOHOMHYECKHX )
JUTS uAeHTA(DUKAINN, POPMYITHPO-
BaHUS U pEIICHUS TEXHUUECKUX U

TEXHOJIOTHYECKHX MPOOIIEM JKC-
IUTyaTaly TPAHCTIOPTHO-TEXHOJIO-

THYECKUX MaIIWH H KOMITJICKCOB

OO0yyaromuics 10J-
KeH 3HaTh. OCHOB-
HBIE pacdeTHBIC (op-
MYJIbI, aITOPUTMBI
pacyeToB AIEMEHTOB
KOHCTPYKIUI Ha
MPOYHOCTH, KOTOPHIC
UCTIONB3YIOTCS AJIs
pelIeHus HHXKeHep-
HBIX 3a]1ad -

(51.5.24-3.2)

OOyyarommuics 10J1-
’KEH YMETh: OLICHHU-
BaTh MOJTYYCHHBIC
pe3yaBTATEI C TOUKH
3pEHHS UX TPaBIO-
0100UsI, SKOHOMUY-
HOCTHU U HAJACKHOCTHU
MPU PEIICHUH UHKe-
HEPHBIX 3a/1a4 -
(b1.5.24-Y.2)

OO0yyaromuics 10J1-
JKEH BJIAJICTh: HABBI-
KaMH IMPAKTHYECKOT'o
MCIIOJIb30BaHMS METO-
JIOB pacyeTa KOH-
CTPYKIMI Ha MPOY-
HOCTb IIPU PELICHUU
WHKEHEPHBIX 337139 -
(b1.5.24-H.2)

2. Mecto nucuumiannsel B ctpykrype OITOIT

Jucuunnuza «ConpoTUBIEHUE MAaTEPUATIOB» OTHOCUTCS K 00s13aTENbHBIM JUCIMILIMHAM BapHa-
TtuBHOI yacTtu broka 1 (b1.5.24) ocHOBHOIT 06pazoBaTenbHOMN MpOrpaMmbl OakanaBpraTa o HampasJie-
Huo noArotoBku 23.03.03 DkcrutyaTanys TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB, IPO-
¢wmib — CepBHUC TPAHCHOPTHBIX M TEXHOJIOTMYECKUX MAIIMH U 000py10BaHMUA.



Pa3nesibl IMCUMIJIMHBI M MEKIUCHUILINHAPHBIE CBSI3M € 00ecneduBalOIUMH (peAlIecTBYI0-
IMMH) U 0o0ecneyrBaeMbIMU (MOCJIeTYHOIMMH) TUCHUUILIUHAMHA

No HanmeHnoBanue oOecrieunBaromux (TpeamecTByo- dopmupyeMbIe KOMITETEHIIMN
- 1X) ¥ o0ecrreunBaeMbIX (ITOCIENVIONINX ) TUCI-
/1 x) ( AYIOUIMX) JCH Pasnen 1 | Pasgen2 | Pasmen 3
TUIMH, IPAKTHK
[TpenmecTByomuye JUCIUATLINHBI
1] - | | |

ITocnenyromue TUCIUTIIUHBI

1 HuxeHepHbIe COOPYKEHUS U 3KOJIOruueckas oe3omnac-

o [1K-41 [1K-41 [1K-41
HOCTb NPEANPUITUIN aBTOCEpBUCA

2 OcHOBBI pa0OTOCIOCOOHOCTH TEXHUUYECKUX CUCTEM OIIK-3 OIIK-3 OIIK-3

3. O0béM TUCHMILVIMHBI U BUJbI Y4eOHOH padoThl

O0beM mucIUIMHBL cocTaBisteT 3 3adeTHbIX eaunull (3ET), 108 akagemuueckux 4acoB (naiee
yacoB). JluciuruinHa uzy4aercs B 3 ceMecTpe.

3.1. Pacnipenenenue o0beMa TUCHHUIJIMHBI IO BUIaM Y4e0HOI padoThI

Bz yuebHol paboTsl KommmuectBo yacos

KonrakTHas pa6ora (Bcero) 48
B ToMm uncie:

Jlexumu (JI) 16
ITpaktrueckue 3ansatus (113) 16
Jlaboparopusie 3ansTus (JI3) 16
CamocrosiTesibHas padora odoyuarommuxcs (CP) 33
Kountpoan 27
HTroro 108

3.2. Pacnpeneienue yueOHOIro BpeMeHHU 10 pa3jejiaM U TeMaM

Bcero B TOM YHUCIIE
Ne HaumenoBanue pazaena KOHTaKTHas pabora
TeM Y TEMBI CPC Kontpons
b 1| 3| 1m3/C3 R
Paznen 1 PacueTsl Ha MPOYHOCTH U JKECTKOCTh IPU MPOCTHIX BUJAX Ae(POpPMUPOBAHUS
1.1 | Beenenue 3 1 - - 1 X
19 LlenTpanbHOE pacTsiKe- 8 1 5 5 3 X
HHUE-CKATHE
['eomeTpuueckue xa-
1.3 | pakTepuCTHUKH TOTepey- 8 1 2 2 3 X
HBIX CEYEHUU CTEPIKHS
1.4 | CnBur u KpyyeHue 9 2 2 2 3 X
15 IIpsiMo¥t monepeyHsbIit 9 5 2 2 4 .
u3ruo




Pa3nen 2 PacyeTsl Ha IPOYHOCTD MIPU CI0KHOM CONPOTUBICHUU

Hampsokennoe u nedop-

2.1 | MUpPOBaHHOE COCTOSIHUE 9 1 2 2 4 X
B TOUKE TeNa

2.2 | Teopuu mpoyHOCTH 9 2 2 2 4 X

23 Buzel cnoxHoro conpo- 9 5 ) 2 4 .
TUBJICHUS

Pasznen 3 YCcTOWYMBOCTD, AMHAMUYECKOE U YCTAJIOCTHOE HArPYKEHUE

24 YCTonqnlsocn, CKAThIX 9 5 2 5 4 X
CTep)KHEN

25 JlnHamMuyeckue 9 5 2 ) 4 .
Harpy3KH, yjap
KonTpouss 27 X X X X 27
Htoro 108 16 16 16 33 27

4. CTpyKTYypa H cojiep:KaHue TUCIHHIIHHbI
4.1. Coaep:xaHue TUCHUIIMHBI

Pa3gen 1. PacyeThl Ha NPOYHOCTH U KeCTKOCTh MPH MPOCTHIX BUAAX 1eGopMHUPOBAHUS

BBeagenue

Lens kypca «ComnporuBieHue Mmatepranony. COpoTUBICHUE MAaTEpUAIOB KaK pa3/iesl MeXaHUKU
nedopmupyeMoro Tena. CBsi3b Kypca ¢ M3y4aeMbIMU 1O TPOQUITI0 00IIEHAYYHBIMU, OOIIEUHKECHEP-
HBIMU U CHEIHAIbHBIMHU TUCHUIUIMHAMUA. OCHOBHBIE MOHSATHUS, TUIIOTE3bl, ONPEACICHUS U MPUHIUIIBI
cornpoTHBIIeHUs] MaTepranoB. OO0beKThl u3yueHus. PeanbHblii 00beKT U pacueTHas cxema. OmopHbIE
ycTpoiicTBa. BHemHue Harpy3ku 1 uX kiaccudukanus. BHyTpeHHMe CUibl U BHYTPEHHHE CUIIOBBIE (PaK-
Topel. Meton cedenuii. [IpaBuiia mocTpoeHust 3MMOp BHYTPEHHUX CHUJIOBBIX (hakTopoB. HampsokeHwus,
nedopMaluu — MOHSATHE U BUbl. MexaHuveckue cBOMCTBa MaTtepuaioB. [luarpamma neopMupoBaHUst
matepuana. 3akoH ['yka. Koaddumument [lyaccona. OcHOBHOE YCIOBHE MPOYHOCTH, JOMYCKacMbIe
HanpspKeHus1, KodhpuueHT 3amnaca.

LenTpajibHOE pacTsizkeHHe-cxKaTHe

[TonsTre o pacTsbkeHUU U cxaTHh. [IpruMepsl 21eMEeHTOB KOHCTPYKIIHM NepepadbaThIBaIOLIEro ¢/X
MIPOM3BOJICTBA, MCTIBITHIBAIOIINX PACTSHKEHUE U cxxaTtue. HanpshkeHus mpu pacTshHKeHUU-cokaTHH. Pac-
4eT Ha IPOYHOCTh. [ledopManinu u nepemenieHus Npu pacTsHKeHUU-CKaTuU. Pacder jKecTKoCTH.

I'eomeTpuueckue XapaKTepUCTHKH MONEPEYHBIX CeYeHUI CTePIKHSA

[ToHsITHE O rEOMETPHUECKHUX XapaKTEPUCTHKAX IIOCKUX ceueHuil. CTaTHueCKUii MOMEHT COTpO-
TUBJIEHUS cedeHus. OrpeneneHue eHTpa TSHKeCTH cedeHusi. MoMeHT uHepiun ceueHus. M3menenne
MOMEHTAa WHEPIIMU MIPH MapajieIbHOM NepeHoce oceil KoopanHaT. Mi3MeHeHrne MOMEeHTa HHEPIUH pU
MOBOPOTE OCeil KoopAuHAT. [ TaBHBIE OCH U TJIaBHBIE MOMEHTHI MHEPLIUU. MOMEHT CONPOTHBIICHUS Ce-
yeHust. CBSI3b MOMEHTa COIMPOTUBJICHHUS] 1 MOMEHTa MHEpIUHU. | eoMeTpuieckie XapakTepUCTUKU Xa-
PaKTEpPHBIX BUIOB CEUCHUI.

CaBHUI U KpyYyeHHe

Pacuer 3akienounsix coeauHeHuil. Ilonsatue o kpydenun. [IpuMepsl 21eMEHTOB KOHCTPYKIUI
nepepadaThIBAIONIETO C/X MPOW3BOJICTBA, WCIBITHIBAIONINX KpydeHHe. HampspkeHus mpu KpydeHUH
KpYIJIbIX BasioB. Pacdyer Ha mpouyHOCTh. [ledopmaninu 1 nepeMerieHus npu KpyuyeHuu. Pacuer xecTko-
CTH.

IIpsiMoii monepeyHbId U3rud

[Tonsitne 006 u3rube. [Ipumepsl 2IEMEHTOB KOHCTPYKIIMH MepepadaThIBAIONIETO C/X MPOU3BO/-
CTBa, UCIIBIThIBaIONMX W3rud. Hanpspxenus npu u3rude 6anok. Pacuer Ha mpouHocTh. PanmonansHble
(dbopMBI TTONIEPEUHBIX CeUeHHMI Oanmok mpu u3rube. Jledopmanmuu u nmepeMenieHus npyu u3rude Oaiok.
JuddepennmanbHoe ypaBHeHHE ynpyroi tuHuM 6anku. OnpeneneHne nepeMenieHuid Mmerogom Mopa.
Pa3aen 2. PacyeThl Ha NPOYHOCTH NPH CJI0KHOM CONPOTUBJICHHH



HanpsiskenHoe u 1e)opMHUPOBAHHOE COCTOSTHME B TOYKE Tesla

[TonsTHE O HAIPSYKEHHOM COCTOSIHMM B TOUKE. Bupl HanpshkeHHOro coctostHus. Inockoe Hanpsi-
JKEHHOE COCTOsIHME. [ TaBHbIE MIIOIA K1 U TTIaBHbIE HAIPsDKEHUs. MakcuMalbHble KacaTeIbHbIe HaIps-
xeHusd. MccnenoBanye HapsHKEHHOTO COCTOSTHUS B MpocTemux cinydasx. O600meHHbIH 3akoH ['yka.
KomnoneHTs! 1ehopMUPOBAHHOTO COCTOSTHUS B TOUKE Tea. Buabl 1eopMUpOBaHHBIX COCTOSIHUM.

Teopum npoynocTu

[ToHsiTHE O POYHOCTH MATEPHUAJIOB U KOHCTPYKIMHM IPU CII0)KHOM HAIPSKEHHOM COCTOSIHUU.
IIpenenbHble HANIPSKEHHBIE COCTOSHUA. TE€OpUM Havyasla MIACTUYECKOro TeueHus. Teopust MpoYHOCTH
Museca. Teopus npounoctu Mopa.

Buabl €10:KHOT0 CONPOTHUBIIEHUS

Pacuet Ha npouyHOCTH IIpU KOCOM M3rube. Pacuer Ha MPOYHOCTH MPU BHELIEHTPEHHOM pacTshKe-
HUM-CKaTuu. Pacyer Ha MPOYHOCTH MPU KPYUEHUHU ¢ U3rudom. OO1uii ciaydaid ClI0)XKHOTO CONPOTUBIIE-
HUSL.
Paspgen 3. YcToH4HBOCTH, IMHAMHYECKOE H YCTAJT0CTHOE HATPYyKeHH e

YCTONYMBOCTD CKATBIX CTePKHel

[Tonatue 06 ycroumBOCTH CxMMaeMoro crepkHsa. Kpurtuueckas cuna. 3amada Ditiepa, yder
YCIIOBUH 3aKpeIUIeHUs] KOHIIOB cTepkHel B popmyiie Ditnepa. [penenst npumenumoctu popmyiibl Jil-
nepa. Gopmyiia ScuHckoro.

JlnHaMu4YecKue HATPY3KH, yAap

[ToHATHe O AMHAMUYECKOM Harpy3Ke U MpUMEphl ASUCTBUS €€ B KOHCTPYKIHUAX MepepadaThiBato-
miero ¢/x npousBoAcTBa. [loHsaTue 00 ynapHOi Harpyske ynpyrux JUHEHHbIX cucTeM. JIMHaMU4YecKUii
ko3 uuuent npu ynape. Ilonstue 06 ycranoctu MetamnoB. OCOOEHHOCTH yCTATOCTHOTO Pa3pyILICHHUS.
[TpumMeps! yCTaIOCTHOTO pa3pylIeHNs KOHCTPYKLIUN epepadbaThIBalOLIero ¢/X MpOU3BOCTBA.

4.2. Conep:xaHue JeKIUi

Ne Koir-Bo
HaunmenoBaunue jeknuu
/o 4acoB

[enb kypca «ConpoTuBiieHre MaTepuanoB». CONPOTUBICHUE MAaTEPUATIOB Kak pas-
nen Mmexanuku aedopmupyemoro tena. CBsi3b Kypca ¢ U3y4aeMbIMU 10 PO HTo 00-
ICHAYYHbIMH, O6HICI/IH)I(eHepHI)IMI/I U CliIeUaJIbHBIMHU AUCIHUIITIMHAMMU. OcHOBHEIE
MIOHSITHS, TUTIOTE3bI, OTPEICIICHUs] U PUHITUIIBI COMPOTUBIICHUS MaTepuanoB. O0b-
€KThI U3YUEHHUS — DJIEMEHTHl KOHCTPYKIIMI: CTEPKEHb, TUIACTUHA, 000JI04YKa. Peab-
HBI 00BEKT U pacueTHasi cxema. OMOpHbBIE YCTPOHCTBRA.

BHemrnue Harpy3ku U ux kiaccugukanus. BHyTpeHHHe cUiibl U BHYTPEHHUE CHUJIO-
2. | Beie dakTopel. Meton ceueHuii. [IpaBuia mocTpoeHus d10p BHYTPEHHUX CHIIOBBIX 1
(hakTOpOB.

3 Hanpsoxenus, nepopmarium — moHsTue v BUAsl. MexaHHUeCKue CBOWCTBA MaTepHa-
" | noB. [luarpamma 1eOpMHUPOBaHUS MaTEpUaa.

4 OCHOBHOE YCJIOBHE TPOYHOCTH, JOMyCKaeMbIe HAMPSIKEHHsI, KOAPPHUITUEHT 3araca.
" | 3akon I'yka. Koaddunuent Ilyaccona.

ITonsiTre 0 pacTsKEHUH U CKaTUU. [IpuMepsl 371eMEHTOB KOHCTPYKIMM niepepadaThi-
5 | Batowero C/X MPOU3BOCTBA, UCIBITHIBAIOLINX pacTsKeHHe U cxarue. Hanpsokenus
" | Opu pacTsKeHUH-cxKaTHH. Pacdyet Ha mpoyHocTh. Jledopmanny u nepeMenieHus npu
pacTsKEHUU-CoKaTUU. Pacuer )KeCTKOCTH.

IToHsITHE O TEOMETPUUECKUX XapPAKTEPUCTUKAX IIIOCKUX ceueHnH. CTaTuuecKuii Mo-
6. | MCHT COIPOTHBICHUS CEUCHUS. Omnpenenenue HeHTpa TKECTH C€YEHHUA. MOMEHT
" | uHepuuu cedyeHus. VI3MeHeHHMe MOMEHTa WHEpLMM MpU MapajljieIbHOM IEepeHoce
ocell koopauHat. Mi3MeHeHne MOMEHTa HHEPLIMY TP TIOBOPOTE OCEM KOOPAUHAT.

['maBHBIE OCH M IJIaBHbIE MOMEHTBI MHEPIMHU. MOMEHT CONPOTHUBIICHUS CEUCHMUS.
7. | CB43p MOMEHTA CONPOTUBIIEHUS 1 MOMEHTA MHEPLIMU. | eoMeTpruuecKre XapakTepu- 1
CTHKH XapaKTEPHBIX BUJIOB CEYECHUH.




Yucrelii casur. 3akoH ['yka npu casure. MexaHuueckue CBOMCTBA MaTrepuaia mpu
capure. [TonsTre o kpydyenuu. Ilpumepsl 31eMEHTOB KOHCTPYKIMIA epepadbaThiBato-

8. | mero c¢/x MpOM3BOJICTBA, HCIIBITHIBAIOIINX KpydeHHe. HanpsokeHus mpu KpydeHUH 1
KpyTJbIX BasioB. Pacuer Ha mpouHocTh. Jledopmaruu u nepemelieHus npu Kpyde-
HUH. Pacyer xecTKocTH. Pacyer 3aKIeNOYHbIX COEIMHEHNI HA CPE3 U CMSITHE.
[Tonsitre 06 uzrude. IlpuMepsl 2IEMEHTOB KOHCTPYKIIHA MepepadaThIBAIONIETO ¢/X
9. | mpou3BOACTBA, UCIIBIThIBaONUX M3rn0. Hanpsokenus npu n3rude 6anok. Pacuer Ha 1
poYHOCTh. PanmonanbHble POPMBI MONIEPEUHBIX CEUYCHHUN OAJIOK MpH u3ruoe.
Hedbopmarun u nepemenienus npu u3ruode 6anok. uddepennnansHoe ypaBHEHHE
10. | ynpyro#t nmuauu 6anku. OnpenerneHue nepeMenieHnii merogom Mopa. Cratudecku 1
HEOMNpPEACIUMBbIE CUCTEMBI.
[ToHsATHE O HANPSHKEHHOM COCTOSHMM B TOYKE. BUABI HApPSHXKEHHOTO COCTOSHHSL.
11. | [Inockoe HampsiKEHHOE cOCTOsHUE. [J1aBHbBIE MIOMIAJKN U TJIaBHBIC HAIPSKEHHUS. 1
MaxkcuMasbHbIE KacaTelbHbIC HAPSKCHHUS.
HccnenoBanne HampsKEHHOTO COCTOSIHUS B mpocTedmux ciydasx. O0o0meHHbIN
12. | 3akon I'yka. KoMmoHeHTH! 1e(OpPMHPOBAHHOTO COCTOSIHUS B TOUKE Teja. Bunsr ne- 1
(hOpMUPOBAHHBIX COCTOSIHUM.
[ToHsATHE O MPOYHOCTH MATEPHAIIOB M KOHCTPYKITUH TP CII0)KHOM HAINpPsHKEHHOM CO-
13. | crosnuu. [IpenenbHble HANpsDKEHHBbIE COCTOSIHMA. TeopuM Hayasla MIacTU4eCKOro 1
teueHus. Teopus npounoctr Museca. Teopust npounoctr Mopa.
14. | PacueT Ha MPOYHOCTH NP KPYUYEHHUH C U3TUOOM. 1
[TonsiTue 06 ycToHYMBOCTH cxkuMaemoro ctepxHs. Kputuueckas cuia. 3agaya Dil-
15. | nepa, yueT ycnoBUi 3aKpeIUIeHUs] KOHIIOB cTepxHel B popmyre Ditnepa. [Ipenenst 1
IPUMEHUMOCTH QopmyJbl Ditnepa. Popmyna ScuHckoro.
[ToHsATHE O TMHAMUYECKOH HArpy3Ke U MPUMEPHI IEHCTBHS €€ B KOHCTPYKIUAX C/X
MaluH U obopynoBanus. [lonstiue 06 ynapHoi Harpyske yOpyrux JUHEHHBIX CH-
16, | CTEM. Jlunamuueckuit koapduiueHt npu yaape. JunaMmudeckuii KoappuuueHT npu 1
" | mepeMeHHbIX Harpy3kax. Ilonstue 06 yctamoctu metamaoB. OcoOeHHOCTH ycTa-
JIOCTHOTO pa3pyieHus. [Ipumepsl ycTanocTHOTo pa3pylieHns: KOHCTPYKIHA nepepa-
0aTBIBAIOIIETO C/X MPOU3BOJICTBA.
HTroro 16
4.3. Coaepxanue JJaOOPATOPHBIX 3aAHATHIA
Ne . Kon-Bo
HaumeHnoBanue 1a60paTOpHBIX 3aHATUN
n/n 4acoB
1 | UcneiTanue ctanpHOrO 00pasiia Ha pacTsHKEHUE 2
2 | Onpenenenue kodddunuenta [Iyaccona 2
3 | Onpenenenue MOIYJIsl CIBUTA IIPU KPYUEHUH 2
4 | UccnenoBanue HanpsiKEHHOTO COCTOSTHUS OaJIKy IPU MIPSIMOM U3Tube 2
5 | MccaenoBaHue HaNpspKEHHOTO COCTOSIHUSL Bajia MPH U3THOE C KpyuyeHHEeM 2
6 | OnpeneneHue nepeMenIeHU MPU KOCOM U3rnoe Oaslok 2
7 | YCTOWYMBOCTD CXKATOTO CTEPHKHS 2
8 | YmapHoe HarpyxeHHe TUHEHHON YNIPYTrOW CHCTEMBI 2
HTroro 16
4.4. Conep:xanue NPaAaKTHYECKUX 3AHATHIH
Ne . Kon-Bo
HanMenoBaHue MpakTUYECKUX 3aHATUN
n/n 4acoB
1 LentpanbHoe pacTsikeHne-cxkaTre. IlocTpoeHne 31mop BHYTPEHHUX CHIIOBBIX 1

(hakTOpOB.




2 Kpyuenue. IlocTpoenue 3mop BHYTPEHHUX CUJIOBBIX (PAKTOPOB. 1
3 [Ipsimoit monepeunslii u3rud. ITocTpoeHue S10p BHYTPEHHUX CUIIOBBIX (haKTOPOB. 1
4 [TocTpoeHue S10p BHYTPEHHUX CHIIOBBIX (DAKTOPOB B IJIOCKOW pame. 1
5 LlenTpasibHOE pacTsKeHUe-cxkaTHe. PacueT Ha MPOYHOCTh U )KECTKOCTb. 1
6 | 'eomerpuyeckre XapaKTepPUCTHKH IUIOCKUX CEUEHUI. 1
7 Kpyuenue. PacyeT Ha MPOYHOCTB U KECTKOCTB. 1
8 [Tpsimoii monepeunslid n3rud. Pacyer Ha MPOYHOCTH U JKECTKOCTb. 1
9 | HanpsikeHHOE COCTOSIHUME B TOUKE Tella 1
10 | Pacyer Ha mMPOYHOCTH MPH KOCOM H3THOE. 1
11 | BuenenTpeHHoe pacTsbkeHue (CxaTue) 1
12 | Pacyer Ha MPOYHOCTH NPU KPYUCHUHU C U3THOOM. 1
13 | Pacyer Ha MpOYHOCTH B Cilyyae OOLIEr0 CONPOTUBIICHHUS 1
14 | Pacuer cxaToro CTep»KHsl Ha yCTOMYUBOCTD 1
15 | Pacyer Ha IPOYHOCTH MPH yIape 2
Hroro 16
4.5. Buabl M coiepkaHue cCaMOCTOSITeIbHOM padoThl 00y4aroUIuXcst
4.5.1. Buasl caMmoCTOsATENBHOM pabOThl 00YyYArOIITHUXCSI
Bunsl camoctosiTensHON paboThl 00ydaromuxcs KOJIHYeCTEO YaCOB
IToaroToBKa K MPaKTUYECKUM 3aHATUSIM 8
[TonroroBka k 1a00paTOPHBIM 3aHATHUSAM H K 3alIUTE J1abopa- 8
TOPHBIX pabOT
CaMOCTOSTEIhbHOE U3YYCHUE OT/ICITBHBIX TEM U BOIIPOCOB 8
JlomainiHee 3a/1aHue 9
Hroro 33
4.5.2. ConepxaHue caMOCTOSATENbHON pabOThl 00yUarOIINXCs
Ne Kon-Bo
/i HanmenoBaHue TemM WM BOIIPOCOB 4aCOB
1. | Homamnee 3aganue «llocTpoenue 3mop BHYyTPEHHUX CUIIOBBIX (PAKTOPOB MPHU 3
IIPOCTHIX BUAAX J1e(hOPMHUPOBAHUS
2. | Homamnee 3amanne «PacueTsl Ha IPOYHOCTH U JKECTKOCTH MPH MPOCTHIX BHIAX 3
Je(hOpMUPOBAHUS»
3. | Homamnee 3amanme «PacueTsl Ha IPOYHOCTh MPH CIIOKHOM COITPOTHBIICHHUI 3
4. | IloaroroBKa K MPaKTHYECKUM 3aHITUSIM 8
5. | [logroroBka K J1abopaTOpHBIM 3aHATHSAM M K 3alTUTE JJAOOPATOPHBIX PaboT 9
[TocTpoeHue >Mrop BHYTPEHHUX CHIIOBBIX (DaKTOPOB MPH MPOCTHIX BUAAX e op-
6. | MupoBaHMs. PacueTsl Ha MPOYHOCTH U JKECTKOCTH MPH NMPOCTHIX BUJaX AedopMu- 7
poBaHusi. PacyeTsl Ha MPOYHOCTH MPH CI0KHOM CONPOTHUBICHUU
Hroro 33

5. YueOHO-MeTOANYECKOe 00ecTieYeHHe CAMOCTOATEILHOIH padoThl 00y4arommuxcst

YyebHO-MeToAMUecKuEe pa3paboTku mMmerorcs B Hayunoit 6mbmmoreke ®I'bOY BO HOxHo-
VYpanbsckuii 'AY:

1. Hexmonosa T.H. MeTonnueckue yka3aHusi 10 BBITIOJHEHNIO BHEAY ITUTOPHON pabOTHI 1O THC-

muruHe «CoINpoTHBIIEHHE MaTepuasioBy» [DneKTpoHHBIH pecype]: YensOunck: FHOxHO-Ypanbeckuit
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AV, 2017. 69 c. Pexxum mocryna: http:// nb.sursau.ru:8080/localdocs/sopromat/80.pdf.

2. UrnateeB A.I'. KoHTposbHBIE 3a1aHus Ul pacuyeTHO-Tpaduyeckux paboT MO CONpOTHBIIE-
HUIO MaTepHAIOB [ DIEKTPOHHBIN pecypce] : yueb. mocobue. Yensounck: KOxuo-Ypanbckuit TAY, 2016.
40 c. Pexxum noctyma: http:// nb.sursau.ru:8080/localdocs/sopromat/66.pdf.

3. UrnateeB A.T'. [Tocobue K pemieHuto 3ajad no COMpPOTUBICHUIO MAaTEPHATIOB [ DIEKTPOHHBIH
pecypce] : yue6.-meton. nocodbue. Yensounck: Oxuo-Ypansckuii 'AY, 2016 . 118 c. Pexxum nocryna:
http:// nb.sursau.ru:8080/localdocs/sopromat/62.pdf.

6. @OH/ OLIEHOYHBIX CPEe/ICTB A5 IPOBEJACHUS TPOMEKYTOUHOM
arrecTauuu 00y4arommXxcs

Jli1s ycTaHOBJIEHUSI COOTBETCTBHSI YPOBHS IOATOTOBKHM 00yyaronuxcs TpedoBanusm @I'OC BO
pa3paboTaH (OH] OLIEHOYHBIX CPEJCTB AJI TEKYLIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOBEACHUS IIPOMeE-
KYTOYHOU aTTecTanuu oOydarommxcs no aucuuruinHe. MOoHJ OLEHOYHBIX CPEICTB MPEACTaBICH B
[Tpunoxxenun Ne 1.

7. OCHOBHAsI M JONOJTHUTEJIbHAS y4eOHas IUTEPaTypPa, He00X0AuMas
AJIS1 OCBOEHMSA THCIUTITTHHBI
OcHOBHas U IONIOJIHUTEbHAs yueOHas TuTeparypa umeercsa B Hayunoitouoiarorexe 1 2J1eKTpoH-
Ho nHpopmannoHHo-oopazosarenbHoi cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHas1 JInTepaTypa
1. Kunxkuna B. A. ConpoTruBiieHne MatepuaaoB [DIEKTPOHHBIA pecypc|: yueb. mocodue. Yens-
ounck: UI'AA, 2011. 524 c. Pexxum noctyna: http:// nb.sursau.ru:8080/localdocs/sopromat/50.pdf.
2. Kynpsisues C.I'., CepmiokoB B.H. ConporuBienne matepuanoB. HTepHET-TeCTHpOBaHUE 0a-
30BBIX 3HAHWUU [DNEeKTpOHHBINA pecypc]: yueOHoe mocobue. M.: Jlanp, 2013. 176 c. Pexum noctyma:
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=5247.

JlonoHUTeIbLHAS JTUTEpPaTypa
1. ConpoTtuBnenue marepuanos : yueOnuk / I1. A. I1aBnos, JI. K. [Tapmun, b. E. Mensaukos, B.
A. lllepctues ; nox penakuueit b. E. MenbaukoBa. — 5-e usn., crep. — Cankr-IletepOypr : Jlans,
2019. — 556 c. — ISBN 978-5-8114-4208-9. — TekcT : anekTpoHHbIH // JIaHb : 37eKTpOHHO-0MOIHO-
teynas cucrema. — URL: https://e.lanbook.com/book/116013.
2. Cmarun H.K. ConporuBrnenne MaTepuaioB [ DIeKTpOHHBIN pecypc]: yaeOHoe mocodue. Yens-
ounck: UI'AY, 2008. 76 c. Pexxum moctyma: http://nb.sursau.ru:8080/localdocs/sopromat/2.pdf.

Ilepuoauyeckue u3xaHus:

«IIpobnemsl mpounocTy, «[IpukianHas MmareMaTuka U MexaHHKay, «MexaHnKa TBep0ro Teay,
«mxenep. Hayka, mpoOMBIIIUIEHHOCTb, MEXIYHAPOIHOE COTPYIHUYECTBOY, «CripaBouHuK. NHKeHep-
HBIN KypHaID).

8. Pecypchbl uHGOpMAIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «HTEepHETY,
He00X0UMBbIe IJISl OCBOCHUSI TUCIHUILJIMHBI

1. EquHoe OKHO J0CTyTa K y4eOHO-METOAUYECKUM pa3padoTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. VuuBepcurerckas 6udanoreka ONLINE http://biblioclub.ru

9. MeToauveckne yKa3aHus il 00y4aIOIIUXCS M0 OCBOEHHUIO TUCIIUIJIMHBI

Y4eOHo-MeToau4YecKue pa3paboTku nMeroTcs B Hayunoit 6ubamoreke u 31eKTpoHHON HHpOopMa-
MoHHO-00pazoBatenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY:
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5247
https://e.lanbook.com/book/116013
http://nb.sursau.ru:8080/localdocs/sopromat/2.pdf

1. UrnateeB A.I'. KoHuTponbHBIE 3a0aHus IS pacyeTHO-TpadUIeCKuX paboT MO COMPOTHBIIC-
HUIO MaTepuaioB [ DNeKTpoHHbIN pecypc] : yueb. mocobue. Yenssounck: FOxno-Ypansckuii 'AY, 2016.
40 c. Pexxum noctyma: http:// nb.sursau.ru:8080/localdocs/sopromat/66.pdf.

2. UrnatbeB A.T'. Ilocobue k pelieHuo 3a1a4 Mo COMPOTHBICHUIO MATEPHATIOB [ DIEKTPOHHBIN
pecypc] : yuaeb.-meron. mocodue. Uensounck: KOxuo-Ypanbckuii [AY, 2016 . 118 c. Pexxum nocrymna:
http:// nb.sursau.ru:8080/localdocs/sopromat/62.pdf.

10. Un¢opmaniuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble IIPH OCYLECTBICHUH 00Pa30BaATEIbLHOIO
npouecca no JMCUMILINHE, BKJIKYAas NepevyeHb NPOrpaMMHOro odecrneyenuss 1 HHGOpPManuoH-
HBIX CIIPABOYHbIX CHCTEM

B HayuHoii OubnuoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIIAETCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (uHpopmanoHHO-cripaBoyHas cucrema ['OCToB);
- «CenbX03TeXHUKa» (aBTOMAaTH3UPOBAHHAS CIIPAaBOYHASI CUCTEMA).

IIporpammuoe obecnieuenue: Structure CAD, «ConpotuBienue marepuaioB. BupryanbHble Ja-
O6opaTopHbIe paOOTHI.

11. MaTepuajbHoO-TexHHYecKasi 0a3a, HeoOXoauMasi 17151 OCYIIEeCTBJICHUS
00pa3oBaTeILHOIO NMpolecca Mo JMCUMILIHHE

Ilepedyenn yyeOHBIX 1a0opaTopuii, ayIMTOPHIl, KOMIILIOTEPHBIX KJIACCOB
VYueOHble ay AUTOPUM JJ1s IPOBEICHUS 3aHATUH JIEKIIMOHHOI'O U CEMHUHAPCKOI'0 TUIIOB, TPYIIIOBBIX U
VMHJIMBUyaJbHbIX KOHCYJIBTALMMI, TEKYIIETO KOHTPOJISI M IPOMEKYTOYHOM aTTeCTalluu
454080, r. YensaOunck, npocnekt Jlenuna 75,
y4eOHO-1a00paTOpHBIN KOPIYC,
aynutopuu Ne 002, 023, 024, 018, 423.
[Tomemienue a5 caMOCTOSITETLHOM PabOThI
454080, r. Yensabunck, npocnekt Jlenuna 75, riaBHsiii kopnyc, ayautopus Ne 303.

ITepeyenb 0CHOBHOTO y4eOHO-1200paTOPHOTO 000PyAOBAHMS
[Tocaounble MecTa 1O YKUCITY CTYJEHTOB, pabouee MECTO MpenoiaBaTes, Bbixoa B IHTepHeT, BHY TpH-
BY30BCKasi KOMITbIOTEpHAsl CETh, JOCTYH B AJIEKTPOHHYIO MH(POPMAIIMOHHO-00PA30BATEIbHYIO CPELY.
Y4eOHO-HarIsIHbIEe TTOCOOUS:
Jlaboparopus 002, ocHaiieHHast 000py10BaHUEM I IPOBEeHHS 1a00paTopHbIX padoT. Crienuanus3u-
poBansble ayautopun 023, 024 g npoBeeHUs MpaKTUUYECKUX 3aHATUN. KoMIbloTepHbIN Kiacc ¢
MyJbTUMEAUHHBIM KoMILIekcoM aya. 018, 423. MammuHbl Jjis UCOIBITAHUN HA pacTsSKEHHUE. Y HUBEP-
CaJIbHBIE JJAOOPATOPHBIE CTEHBI. Y CTAaHOBKA JUIS 1a00OpaTOpHBIX paboT. TeH3oMeTpuieckne mpuoopsI.
KoMruiek sl mi1akaToB 0 OCHOBHBIM pa3ziesiaM COIPOTUBIIEHHS MaTepraioB. [lepcoHanbHbIe KOMIIBIO-
Tepbl. MynbTUMEANINHBIA KOMILIEKC.

-ayn. 023, 024
YyeOHO-HarISIIHBIE TOCOOUS:
YcTanocTh METaJIOB;
DBOJILBEHTHOE 3allCIUICHHE.

-ayn. 423

MynsTUMEIAIPOEKTOD;

PMII - Kommnsrorep DUAL Gb2010/GA-H61M/500Gb/2Gb;

15 PMYVY - Kommsrotepst DUAL Gb2010/GA-H61M/500Gh/2Gb

Vyebnas aynutopust Ne 303 ocHariena:
HoyTOyk HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6; nepcoHanbHbIH
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KOMITBIOTEP B KOMILIEKTE: CUCTeMHBIN 010k Pentium E 5400 2.7GHZ, xxectkuit nuck 250 Gb, monutop
19" LCD, knaBuatypa, MaHUIyITOp «MbILIb» — 30 T.; mpuaTep CANON LBP-1120 n1a3epHslii; 3xpan

¢ anekrponpusoaom; UK mynet 1Y ais sxkpana ¢ anekrponpuBogom; Komornku 5+1 SVEN IHO.
12. UnHoBaumnoHHbIe GopMbI 00pa30BaTEIbHBIX TEXHOJIOT Ui

®DopMbl pabOTHI

Bun 3aparTus

Jlexuun

J3

I13

KOMHLIOTepHLIe CUMYJISALIUA
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IIPHJIO’KEHHE Ne 1

POHJ OHEHOYHBIX CPEJACTB

IUIs1 TEKYLETO KOHTPOJISl YCIIEBAEMOCTH Y NIPOBEJICHUS IPOMEKYTOUHON aTTeCTalluu
oOyuaromuxcs o aucuuiuinie b1.5.24 ConpoTuBiieHne MaTepuaioB

Hanpasnenue noarorosku 23.03.03 DxcmnyaTanyus TPaHCHOPTHO-TEXHOJIOTHYeCKHUX MAIIMH U
KOMILIIEKCOB

[Tpoduns CepBuc TPAHCHOPTHBIX M TEXHOJOTHYECKHUX MAIIIUH U 000PYA0BaAHUS
VYpoBeHb BhICIIET0 00pa30BaHus — DaKajgaBpuaT (aKaJqeMHuYeCcKHuii)
Kpanudukanus - 6akaaaBp

®opma 00yueHUs - 0OUHasA

YenstOMHCK
2018
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1. KomnereHuuu ¢ ykazanueM 3tana ux ¢popmupoBanus B npouecce ocsoenusi OINOIT

KomriereHuu 1mo 1aHHO# TUCIUIUIHE (POPMUPYIOTCS HA TIPOABUHYTOM JTalle.

KonTtponupyemsbie pe3yabTaThl

Kontpomnupyemsie pe3yinbTaTsl 00y4eHHs MO JUCIUTUINHE

ocsoenusa OIIOIT
(KOMIICTCHITUH ) 3HAHUS YMEHHUS HaBBLIKU
T1K-41 OO0yuaromuiics mon- | OOyuarommiics 1071- OO0yyaromuiics 10J-

Croco0OeH MCTOIb30BaTh COBPEMEH-
HbI€ KOHCTPYKIIMOHHBIE MaTepH-
aJbl, B IPaKTUUYECKOU NEeSATENbHO-

CTH 110 TEXHHYECKOMY OOCITy KHBa-

HUIO U TEKYIIEMY PEMOHTY TpaHC-

MOPTHBIX U TPAHCIOPTHO-TEXHOJIO-

THYECKUX MaIliH U 000PYTOBaHHS

’KEH 3HATh: METOJIO-

noruto kypca «Co-

MPOTHUBJICHUE MaTe-

puanosy (b1.5.24-
3.1)

JK€H YMCTb: BBIIIOJI-
HATH CTaHAAPTHBIC
BH/JIBI IPOYHOCTHBIX
pacuetoB (b1.5.24-
Y.1)

JKEH BJaJE€Th: HaBbI-
KaMH IIPaKTHYECKOIr0
HCIIOJIB30BAHUS METO-

JIOB pacueTa KOH-

CTPYKLUI Ha IpOY-

HOCTb IIPU PEIICHUU

MH)XXCHEPHBIX 3a]1a4

(b1.5.24-H.1)

OIIK-3

TOTOBHOCTH IPUMEHSATH CUCTEMY
(byHIaMEHTATBHBIX 3HAHMH (MaTe-
MaTHYECKHX, €CTECTBEHHOHAYYHBIX,
WHXCHEPHBIX U SKOHOMHUYCCKUX )
IUIS LAeHTH(DUKAITIN, GOPMYITHPO-
BaHUS M PEIICHUS TEXHHUECKUX U
TEXHOJIOTUYECKUX TPOOIIeM IKC-
TUTyaTaluyl TPAHCIIOPTHO-TEXHOJIO-
TUYECKHAX MAIINH U KOMIUIEKCOB

OO6yuatromuiics 101-
JK€H 3HaTh: OCHOB-
HBIE pacdeTHBIE (op-
MYIJIBI, aJITOPUTMBI
pacueToB 3IIEMEHTOB
KOHCTPYKIIUH Ha
IIPOYHOCTH, KOTOPBIC
HUCIIOJIB3YIOTCA IJIsA
pelIeHUs HHKEHep-
HBIX 3379 -
(b1.5.24-3.2)

OO0yuaromuiics 10J-
JKEH YMETh: OIICHH-
BaTh IOJYYCHHBIC
pe3yJIbTaThl C TOUKH
3pEHUS UX TPaBJIO-
o100usl, 9KOHOMHUY-
HOCTH M HAaJEKHOCTHU
MPH PEIICHUH WHXKE-
HEPHBIX 3ajad -
(b1.5.24-Y.2)

OO6yuatomuiics 107-
JKEH BIIJICTh: HABHI-
KaMH TTPaKTHIECKOTO
WCITOJIB30BAHUS METO-
JIOB pacyeTa KOH-
CTPYKLMM Ha MpoY-
HOCTB IIPU PEIICHUN
WHXXEHEPHBIX 33134 -

(51.5.24-H.2)

2. Iloka3aTesin, KpMTEPHUH M IIKAJIA OLEeHMBAHUA CPOPMHUPOBAHHOCTH KOMIIETEHIHI

[TokaszaTenn Kputepuu u 1mikana olleHHBaHUS Pe3yJIbTaTOB 00YUYEHHUsI 110 AUCHHUIUIMHE
oneHuBaHusg | HenocraTouHblil JlocTaTouHbIi Cpennuii ypoBeHb Bricokuii ypoBeHb
(BYH) YPOBEHb YpOBEHb
b1.5.24-3.1 OO0yuaromuiics He OO0yuaromuiics OOyuaromuiics ¢ He3Ha- | OOyuaromuiics ¢ Tpe-
3HaeT METOM0JIO- c1abo 3HAeT METO- | YUTEIbHBIMH OLIMOKaMHU |  OyeMoii CTEIeHbIO
ruto Kypca «Comnpo- | I0JIOTHIO Kypea ¥ OTJCIBHBIMH NIPOOE- | TOJHOTHI M TOYHOCTH
THBJIeHHE MaTtepra- | «CONpPOTHBICHHE | JIAMH 3HAET METOO0JO- | 3HAET METOJOJIOTHIO
JIOB» MaTepHaIOB) ruto kypca «Conpotus- | kypca «Conporusie-
JICHHE MaTepUaIoB» HHE MaTePHAIOBY»
b1.5.24-3.2 OO0yuaromuiicst He OOyyaromuiics OOyuaromutiics ¢ He3Ha- | OOydaromuiics ¢ Tpe-
3HAET OCHOBHBIC | €J1a00 3HAET OCHOB- | YUTEJILHBIMH OIIMOKaMHU | OyeMoli CTEIeHBIO
pacueTHbIe (op- HBIC PaCUCTHBIC U OTJCIBHBIMU NIPOOE- | TMOJHOTHI U TOYHOCTH
MYJIbI, aJITOPUTMBI (bopmybl, anro- JIaM¥ 3HAeT OCHOBHBIE | 3HAET OCHOBHBIE pac-
pacyeToB dIIEMEH- PUTMBI PaC4eTOB pacdeTHbie (OPMYITBL, YeTHBIE (POPMYITHI,
TOB KOHCprKHI/Iﬁ 3JIECMCHTOB KOH- AJITOPUTMBI PaCYCTOB AJITOPUTMBI PaACYCTOB
Ha NPOYHOCTh, KO- | CTPYKLHH Ha IPOY- | OJIEMECHTOB KOHCTPYK- | 3JIEMEHTOB KOHCTPYK-
TOPBIC UCIIOJIB3Y- HOCTB, KOTOPBIC HC- III/II?I Ha IPOYHOCTH, KO- III/Iﬁ Ha IIPOYHOCTH,
I0TCSL [Tl PEIICHUS HOJIB3YIOTCS IS TOPBIE UCTIONB3YIOTCS KOTOPBIE UCTIONB3Y-
WHKCHEPHBIX 3a/1au | PEIICHHs HHXKEHEP- | JUISA PEICHUS MH)KEHEP- | IOTCS VISl PeICHUS
HBIX 3a]1a4 HBIX 3a/1a4 WHKCHEPHBIX 3a1a4
b1.5.24-VY.1 OOyJaromutiics He OOyJaromuiics OOyuatomuiics ¢ He3Ha- | OOydaromuics yMeeT

YMECT BLINIOJIHATH
CTaHAAPTHBIC BUAbL

c1abo yMeeT BHI-

YUTCJIbHBIMU 3aTPYAHEC-

BBITIOJIHATE CTaHAApPT-
HbIC BUABI TPOYHOCT-

HBIX PacuCTOB
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MIPOYHOCTHBIX pac-
YETOB

IIOJIHATH CTaHaapT-
HBIC BUABI IIPOY-
HOCTHBIX paCcucTOB

HUAMU YMECT BBIIOJI-
HATH CTaHAAPTHBIC BUABI
IMPOYHOCTHBIX PACUCTOB

b1.5.24-V .2

OO0yyaromuiicst He
yMEET OIICHUBATH
MOJTyYEHHBIE pe-
3yJIBTATBI C TOYKH
3pEHUS UX IPaBIO-
10100HsI, IKOHO-
MHMYHOCTH M HAIEK-
HOCTH TIPH periie-
HUHU HHXCHEPHBIX
3a7a4

OO0yuaromuiics
c1abo ymeer orre-
HUBATh MMOJIY4CH-
HBIC PE3YJIbTATHI C
TOYKH 3PCHUS UX

MIPaBIOTION00HS,
SKOHOMHWYHOCTH U
HAJIKHOCTH TIPU
PEIIEHUH HHXKE-
HEPHBIX 3aja4

OOyyaromuiics ¢ He3Ha-
YUTEIHHBIMA 3aTPyTHE-
HUSIMH YMEET OLICHU-
BaTh MOJyYCHHBIC pe-
3yJIBTATHI C TOUKH 3pe-
HUS UX TPaBIOTION00wMS,
SKOHOMHUYHOCTH H
HaJIe)KHOCTH TIPH pelie-
HHAW WHXXEHEPHBIX 3a71a4

OOyuaromuiicss ymeeT
OLIEHUBATH TOJIy4EeH-
HBIE PE3YJIBTATHI C
TOYKH 3PEHHS UX
MPaBAOIIOA00MS, KO-
HOMHUYHOCTH H
Ha/Ie’KHOCTH TIpH pe-
HICHUH WHKEHEPHBIX
3amay

b1.b.24-H.1

OO6yuaromuiics He

BIIa/Iee€T HaBBIKAMHU

MPAKTUIECKOTO HC-

MOJIb30BAHUSI METO-
JIOB pacueTa KOH-

CTPYKIIMM Ha Opoy-
HOCTb TIPH peliie-
HUU HHXEHEPHBIX

3a/aq

OO0yuarommutics
cimabo BiajeeT
HaBBIKAMH TIPAKTH-
YECKOTO UCIOJIB30-
BaHUS METOJIOB
pacuera KOHCTPYK-
LU HA IIPOYHOCTh
MIPH PEIIeHUH UH-
YKEHEPHBIX 33124

OO6yuaromuiics ¢ He-
OOJIBIIIIMH 3aTPYTHCHH-
SIMH BJIaACCT HaBBIKAMH
MPAKTHYECKOTO UCIIOIb-

30BaHUsl METOOB pac-
yeTa KOHCTPYKITUH Ha

MPOYHOCTH IIPU pellle-
HUU WH)KEHEPHBIX 33134

Oo6yuarommuiicst cBo-
00JTHO BiIaJ/Ie€T HABHI-
KaMH IPAKTHYICCKOro
HCIIOJIb30BaHUs METO-

JIOB pacyeTa KOH-

CTPYKLUM HA POY-

HOCTB IIPU PELICHUN

WH)XCHEPHBIX 33]1a4

b1.5.24-H.2

OOyJaromuiics He
BJIaJICET HaBbIKAMHU

MPaKTHYECKOTO UC-

MOJIb30BaHUSI METO-
JIOB pacyeTa KOH-

CTPYKIIMH HA TPOY-
HOCTb MIPH pelie-
HUHU MHXCHEPHBIX

3aja4

OO0yJaromuiics
c1abo BiageeT
HABBIKAMU MPAKTHU-
YeCKOr'0 MCIIOIb30-
BaHUS MECTOO40B
pacyera KOHCTPYK-
U HA TPOYHOCTh
IIpY PELICHUU HUH-
JKCHEPHBIX 3a/1a

OOyuJaromuiics ¢ He-
OO0JIBIIMMU 3aTPyAHECHU-
SIMH BJIaJIeeT HaBbIKAMU
HPaKTHIECKOTO HCIIOJIb-

30BaHHs METOJIOB pac-

YyeTa KOHCTPYKUUH Ha

MPOYHOCTH ITPHU pele-
HUM WHXXEHEPHBIX 337129

OO0yuJatromuiicst CBO-
0O0JHO BJIaJICCT HABLI-
KaMH MPaKTUIECKOTO
HCITOJIE30BAHMS METO-

JIOB pacyueTa KOH-

CTPYKIUI Ha TIPOY-

HOCTb ITPH PEIICHUH

I/IH)KGHCPHBIX 3a1a4

3. TunoBbie KOHTPOJIbHBbIE 3aaHNs U (WIH) MHbIE MATEPHAJIbI, HE00X0AUMBbIE 1JI OLEHKH 3HA-
HU, YMEHUI M HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH, XapaKTepHU3YIOLIUX dTanbl GopMUpPOBa-
HHUSl KoMIleTeHuni B npouecce ocsoennsi OIOII

TunoBble KOHTPOJIBHBIC 33aHUS U MaTEePHUAIbI, HCOOXOAMMBIE JUISI OIICHKU 3HAHHMA, YMEHUN U

HABBIKOB, XapaKTEPU3YIOLIUX MPOJIBUHYTHIN Tanm GOPMUPOBAHUS KOMIETSHIINI B MPOIIECCE OCBOCHUS
OIIOII, coneprxatcs B y4eOHO-METOAMUECKUX pa3pad0TKax, IPUBEICHHBIX HUXKE.

1. Cmarun H.K. , [llatpykxoB B.1. ConpoTuBiieHnE MaTepralioB. DMIOPbl BHYTPEHHUX CUIIOBBIX
(dakTopoB [DIEKTPOHHBIN pecypc|: METOA. yKa3aHus K ceMecTpoBoMy 3anaHuto. Yensouuck: FOxHo-
Vpaneckuii 'AY, 2015. 28 ¢. Peskum mocryma: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

2. Cmarun H.K. , [llarpykos B.H. ConpoTuBnenue MarepuanoB [ DIEKTPOHHBIHN pecypc] : METOI.
yKa3aHUs K ceMecTpoBoMy 3ananuto. Yemssonnack: KOxHo-Ypansckuii [AY. Y. 2. 'eomeTprueckue xa-
PaKTEpPUCTUKU TJIOCKHUX CEYEHHUH. 2015. 10 c. Pexum JocTyna:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

3. UrnareeB A.I'. KoHTpOnbHBIC 3a/1aHus A1 pacueTHO-rpaduueckux padoT Mo COMPOTHUBIIC-
HUIO MaTepHaoB [ NEKTPOHHBIN pecypc] : yued. mocodue. YUensounck: KOxuo-Ypanbsckuii [AY, 2016.
40 c. Pexxum noctyma: http:// 192.168.0.1:8080/localdocs/sopromat/66.pdf.

4. UrnateeB A.I'. [TocoOue k pemieHunto 3a1a4 Mo COMPOTUBICHUIO MaTepUAIOB [ DIEKTPOHHBIH
pecypc] : yuaeb.-meron. mocodue. Uensounck: KOxuo-Ypanbckuit [AY, 2016 . 118 c. Pexxum nocrymna:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

5. Xunkun B.A. TlocTpoeHne >miop BHYTPEHHUX CHIIOBBIX (DAKTOPOB B Oajikax M pamax B Ipo-
rpammHbIX TpoykTax SCAD u MathCAD [OnekTpoHHBIH pecype] : MeToauyecKue yka3zaHus. Yens-
ounck: b.u., 2006. 49 c. Pexum mocryma: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.
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6. Kunkun B.A. Onpenenenne reoMeTpUIecKuX XapakKTepUCTUK TIONEPEYHbBIX CEYCHUN OpyCheB
B nporpammubIxX npoaykrax SCAD, MSC.Patran-Nastran-2005 u MathCAD [OnekTponHbIi pecypc] :
MeTonuyeckue  ykaszanusa.  Yemsbunck:  UT'AY, 2007. 69 c. Pexum  pmocryma:
http://192.168.0.1:8080/localdocs/sopromat/6.pdf.

7. Kunkun B.A. Pacuer Ha IpOYHOCTbH U IPOBEPKA )KECTKOCTH CTATUUECKU OIPENETUMBIX OaJIOK
B nnporpammubIX npoaykTax SCAD, MSC.Patran-Nastran-2005 [91ekTpoHHBIH pecypc]: MeToIu4ecKre
YKa3aHUS. Yena0MHCK: YT'AY, 2007. 76 C. Pexxum JIOCTyTa:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

8. XKunkuu B.A. Onpenenenne nepeMenieHnid B yIpyriuxX CUCTEMax B IPOTPAMMHBIX MTPOAYKTaX
MathCAD, SCAD u MSC.Patran-Nastran-2005 [OnekTpoHHbIii pecypc] : MeToandeckue ykasanus. Ye-
asiounck: YI'AY, 2008. 66 c. Pexxum poctyma: http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

4. MeToguveckne MaTepHaJIbl, ONpees e NpoueaIypbl ONeHUBAHUS 3HAHUI, yMe-
HH, HABBIKOB U (MJIM) ONBITA AeAITEJbHOCTH, XapaKTepHU3YyIOIUX 3Tan(bl) popMUPOBAHUSA KOM-
neTeHuun

B nanHOM pasznese METOIMYECKUE MaTEepUalIbl, OIPEAEIISIIOIINE TPOLEAYPhl OLICHUBAHUSI 3HA-
HU, yMEHUI, HABBIKOB, XapaKTEePU3YIOLIMX POJBUHYTHIN 3Tan (pOpMUPOBAaHUS KOMIETEHIUH 1O JHC-
nuiuinHe « CONpOTUBIICHHE MaTepUaioBy, IPUBEACHBI IPUMEHUTEIBHO K KaXK/IOMY M3 HUCIIOJIb3YEMBbIX
BUJIOB TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCcTallul 00y4aroLIXCsl.

4.1. OueHo4HbIe cpeacTBA IS IPOBeIeHHs TeKYIero KOHTPOJISl YCIIeBaeMOCTH
4.1.1. YcTHBIN OTBET HA IPAKTUYECKOM 3aHATUU

YCTHBIN OTBET Ha MPAKTUYECKOM 3aHATHUU UCTIONB3YETCS TSl OLICHKH KauecTBa OCBOCHHUs 00yya-
IOIIUMCS] OCHOBHOMU TIPO(heCCHOHANTLHOM 00pa30BaTEIILHOM MPOTrpaMMBbl TI0 OT/ISTHHBIM BOIIPOCAM U Te-
MaM AUCHMILTHHBL. TeMbl U TUIaHbl 3aHATHI 3apaHee coobmarTesa odydaromumes. OTBET OlIEHUBAETCA
OIICHKOM «OTIUYHO», «XOPOIIO», KYAOBIETBOPUTEIHHOY UIH «HEYIOBIECTBOPUTEIHHOY.

Kputepuu onenku orBeta (Tabi.) TOBOISATCS 10 CBeACHUSA OOYYAIOIIMXCS B HAayaue 3aHSITHA.
Orenka 00BABISETCS 00YUAIOIEMyCsi HETIOCPEICTBEHHO ITOCJIe YCTHOTO OTBETA.

Mlkana Kpurtepuu oneHuBanus
- 00yJaroIUICs TIOTHO YCBOWII YU€OHBI MaTepua,
- IPOSIBIISIET HABBIKK aHAJIN3a, 0000IIEHHS, KPUTHIECKOTO OCMBICIICHHS U BOC-
npusATHS UHQOpPMAIMK, HABBIKUA ONMCAaHHUS OCHOBHBIX (PU3MUECKUX 3aKOHOB,
SIBJIEHUW U MPOLIECCOB;
Ouetika 5 - MaTepuaJl U3JI0KEH IPaMOTHO, B OTIPE/ICIICHHOM JIOTHUECKON MOCIIEI0BATEb-
(oTmuHO) HOCTH, TOYHO HCIIONIB3yETCS] TEPMUHOJIOTHS,
- TIOKa3aHO YMEHHE WJUTIOCTPHPOBATh TEOPETUUYECKHE TOJOKEHHUS KOHKPET-
HBIMH [IPUMEpPaMH, IPUMEHSTh UX B HOBOH CHUTYaIlUH;
- IPOJIEMOHCTPUPOBAHO YMEHHE PeIaTh 3a1a4H;
- MOTYT OBITh JOMYIIEHbI OJHA—]BE HETOYHOCTH MPU OCBELICHUU BTOPOCTE-
IICHHBIX BOTIPOCOB.
OTBET YJOBJIETBOPSET B OCHOBHOM TPEOOBaHMSM Ha OIEHKY «5», HO TIPH 3TOM
Onenka 4 MMeEeT MECTO OJIMH U3 HEJIOCTAaTKOB:
(xoporo) - B YCBOGHUHU YU€OHOT0 MaTepuana J0myieHbl HeOONbIIe MpoOesbl, He UCKa-
3WBIIHE COJCPKAHUE OTBETA;
- B pPEIICHHH 33/1a4 JIOMYIICHbI He3HAYUTEIIbHbIC HETOYHOCTH.
Onenka 3 - HETIOJTHO MJIM HEMOCIIEIOBATEILHO PACKPBITO COJepKaHNE MaTepuaa, HO T0-
(ymoBieTBOpu- | KazaHO 00Iee TTOHMMaHKHE BOIPOCA M MPOAEMOHCTPUPOBAHBI YMEHUS, JOCTa-
TEJBHO) TOYHBIE JUIS JAJIbHEHIIIETO YCBOSHHSI MaTepHala,
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- UMCJIMCH 3aTPYAHCHUA WKW JOITY HICHBI OILIIMOKH B ONnpeaAciICHUN HOHHTHfI, Hc-
MOJIb30BaHUH TEPMUHOIIOTUH, OMTUCAHUH (PU3NIECKUX 3aKOHOB, SIBIICHUH U MPO-
[IECCOB, PEUICHUH 3a/1a4, UCITPABJICHHBIC MOCIIC HECKOIBKIX HABOSAIIUX BOTIPO-
COB;

- HENIOJTHOE 3HAaHUE TEOPETUYECKOT0 MaTepHaa; 00y4aroImuics He MOXKET MPH-
MEHUTh TEOPHIO B HOBOI CUTYaIIHH.

- HE PACKPHITO OCHOBHOE COZIEpKAHKUE y4eOHOro MaTepuana,

- 00Hapy>XKCHO HE3HAHWE WM HEMOHMUMaHUe OOJbIIel Wi Hanboyiee BaKHON

Onenka 2
4acTH y4eOHOro Marepuana;
(HeyloBJIETBOPH- .
TeNbHO) - JIOTYILICHBI OLTHMOKH B ONPE/ICIICHIH TIOHATHUH, IPH KCIIOIb30BAHUN TEPMHHO-

JIOI'nH, B OIIMCaHNHN (bmnqecxnx 3dKOHOB, SIBIICHUH 1 IIpoHecCCOB, pCUICHUH 3a-
Ja4, KOTOPBIC HC MUCIIPABJICHEBI ITOCJIC HCCKOJIBKUX HABOAAIIMX BOITPOCOB.

4.1.2. Otuer o naboparopHoit pabore

Otuet no 1abopaTopHON pabOTE UCTIOIB3YETCS IS OLCHKH KaueCTBA OCBOCHUS 00YYaIOIUMCS
OCHOBHOH Mpo(hecCHOHAIbHOM 00pa30BaTeIbHON MPOTPaMMBI 110 OT/ACIBHBIM TeMaM AUCIUTUINHBL Co-
JepkaHue ¥ popma oTdeTa Mo J1adopaTopHBIM paboTaM MPUBOJUTCS B METOIMICCKUX YKA3aHUAX K Ja-
6opaTopHbM padoTam (1. 3 @OC). ConeprkaHue OTYETa K KPUTEPUH OLIEHKHU OoT4YeTa (TabJ1.) TOBOASTCS
JI0 CBEAICHMSI 00yUaIoIUXCsl B Havae 3aHATUi. OTYeT OIEHUBACTCS OIICHKOM «3a4TEHOY, «HE 3aUTECHOY.
O1eHKA «3a4TEHO» CTABUTCS 00yYaromumMcsi, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHSIM, YCTa-
HOBJICHHBIM JJTSI TIOJIOYKHUTEIBHBIX OLEHOK («OTIUYHOY, «XOPOIIO», KyAOBIECTBOPUTEIHHO»). OIlleHKa
OOBSIBIIIETCS 00YYAIOMIEMYCSI HETTOCPEICTBEHHO TTOCIIE CIaYH OTYETA.

IlIkana Kpurtepuu oueHnBaHus
- N3JI0KEHNE MaTepraia JOTUYHO, TPaMOTHO;
- cBOOOJIHOE BJIaJIEHHE TEPMUHOJIOTHEH;
- YMEHHUE BBICKA3bIBaTh U OOOCHOBATH CBOU CYX/IEHUS MPU OTBETE HA KOHTPOJIb-
HBIE BOIIPOCHI;
- YMEHHUE ONMCHIBATH (PU3NUECKHUE 3aKOHBI, IBIICHUS U MIPOLECCHI;
- YMEHHE NIPOBOJIUTH U OLICHUBATH PE3yJIbTaThl U3MEPECHUM;
- CIIOCOOHOCTH pelaTh MHKEHEPHbIE 3aa4UH (JOMyCKaeTCsl HAIMYMe Malo3Hauu-
TEJIBHBIX OIIMOOK WJIM HEJOCTaTOYHO IIOJHOE PACKPBITHE COJEp:KaHHE BOIPOCa
WJIY TOTPEIIHOCTh HEMPUHIMIIMAIBHOTO XapaKTepa B OTBETE Ha BOIIPOCHI).
- OTCYTCTBHUE HEOOXOIUMBIX TEOPETUUECKUX 3HAHUH; TOMYIIEHbI OLTUOKH B OTpe-
JIeJIEHUH TTOHATUN U ONMCaHUM (PU3MUYECKUX 3aKOHOB, SIBJIEHUI U MPOLECCOB, UC-
OneHka «He | KaKEH MX CMBICJ, HE PEIICHbI 3a/1a4i, HE MPAaBUIbHO OLIEHUBAIOTCS PE3YJIbTaThl
3a4TEHO» WU3MEpEHMI;
- HE3HaHHE OCHOBHOI'O MaTepHajia yueOHOW MpOrpaMMbl, JIOIMYyCKatoTCs TpyObie
OLIMOKH B U3JI0XKEHUHU.

OrneHKa «3a-
YTEHOY

4.1.3. TectupoBanue

TectupoBaHue McTONb3yeTCs AJIs OLEHKH KauecTBa OCBOCHHS 00yUaroIuMCcsi OCHOBHOM mpodec-
CHOHAJIbHOM 00pa3zoBaTebHON MPOrpaMMBbl 110 OTAEIBHBIM TEMaM WM pa3fiesaM JUCHUILUIMHBL TecT
IpeCTaBIseT cOO00I KOMIIJIEKC CTAHAApTU3UPOBAHHBIX 33 JaHHUH, O3BOJISIOIINN YIIPOCTUTH POLELYPY
MU3MEPEHUs 3HAaHUH 1 yMeHHu oOydatonmxcs. O0yJarommMcs BBIIAIOTCS TECTOBBIE 331aHUs ¢ (HopMy-
JIMPOBKOW BOMPOCOB U MPEJIOKEHHEM BbIOPAaTh OJMH MPABUJIbHBIN OTBET U3 HECKOJBKUX BapUAaHTOB
otBeToB. [1o pe3ynbraTaM TecTa 00y4arolmEeMycsl BEICTABIISIETCS. OLIEHKA «OTIIMYHO», «XOPOLIO», «yJI0-
BJIETBOPUTEIIHO» WU «HEYJIOBJIECTBOPUTEIILHOY.

Kpurtepun oniennBanus orBeta (Tabdil.) JOBOAITCS 10 CBEACHUS 00yYaroIUXcs 10 Hayaja TeCTH-
poBaHus. Pe3ynbTaT TeCTHpOBaHUS OOBSBIAETCS 00yUYaIOLIEMYCsl HEOCPEICTBEHHO MOCIIE €T0 CAAYM.
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Mhcaa (% apasawaY oTBETOR
Onenka 5 (0OTIMYHO) 80-100
Orenka 4 (xoporo) 70-79
Onuenka 3 (yA0BJIETBOPUTEIHHO) 50-69
Ornenka 2 (HEY/IOBJIETBOPHUTEIIBHO) Mmenee 50

TecToBbIE 3aJaHUA

Tema 1: OcHOBHbIE IOHATHS, ONIPeAeICHHS, NOMYIIEHUS] M TPUHIHUIIbI

1.1. OCHOBHBIM OOBEKTOM, U3Yy4a€MbIM B COITPOTHBIICHUH MAaTEPUAIIOB, SABISETC ..

1.2. Teno He pa3pymaeTcs o1 BO3EMCTBUEM BHEIIHUX CHJI, €CJIM €r0 MaTepuall o6naz[aeT CBOM-
CTBOM...

1.3. Marepuan, y KOTOpOro Ipu Mepexoae OT OJHOM TOYKHU K JIPYyTrOi CBOMCTBA HE U3MEHSIOTCS,
Ha3bIBAETCH ...

1.4. Crans — maTepuar ...

1.5. Marepuan crepxHsi (CM. PUCYHOK) — OJHOHANPABJICHHBIH CTEKJOIUIACTUK — SIBISETCA

MaTepHUATIOM.

1.6. Hanpsixenue — ato cuina,

1.7. dpeBecuna — matepuar ...

1.8. B HenegopmMupoBaHHOM Tele paccTosHUE MexAy Toukamu A u B paBHo S. B pesynbrare
U3MEHEeHHus (OpMbI U pa3MepoB Tesla TOUKU A 1 B nmepemecTunuchy B IpOCTpPaHCTBE B MOJIOKEHUS A’ 1
B’. PaccrosHue Mexay HUMHU M3MEHWIOCH Ha BenuuuHy AS. JIuHeiHo# nedopmanueil B Touke A 1o
HanpasiieHUI0 AB Ha3bIBaeTCs BENMYUHA ...

1.9. Ha pucyHkax mokaszaHa OJHa W Ta ke Oasika, HarpyxeHHas cwiamu F1 u F2 (puc. 1), cunoi
F1 (puc. 2), cunoit F2 (puc. 3). 5, 01, 02 — MporuObl KOHIEBLIX ceYeHMA. VICX0/s U3 MPUHITUITA HE3aBH-
CHUMOCTH JICUCTBHS CHJI MOKHO 3aITHCaTh ...

1.10. dnst Toro 4ToOBI MEpeMeieHHs OTAETbHBIX TOUEK KOHCTPYKLIMHU HE MPEBbIIIAIN ONpeieieH-
HBIX Harepe; 3aJaHHbIX BEJIMYNUH, KOHCTPYKIUS J0JKHA 001a/1aTh CBOMCTBOM ...

1.11. ITporu6 ceuenust C paBeH cymme nporuOoB, BbI3BaHHBIX cuiloi F u MomenTtom M, mpuio-
KEHHBIX 110 OTAEIbHOCTH. JlaHHOE YTBEp:K/IEHUE 3aITMCaHO HA OCHOBaHUH NMPUHIIHIA ...

1.12. ColicTBO MaTepHalia COXpaHATh HEKOTOPYIO 4acTh JieopMalluu 1OCie CHATUS HAarpy3Ku
Ha3bIBAETCH ...

1.13. Ha pucyHke nmokasaHbl ABa CTEPXHS ¢ OAMHAKOBOM IIJIOLIA/IbIO NIONIEPEYHOTO CEYEHMSI, pa-
OoTatouie Ha pacTskeHue. HopmanbHble HanpspKEHUS B CEUEHUSIX 000X CTEpKHEH, T0CTaTOuHO yaa-
JIEHHBIX OT MECT IIPUJIOKEHHUS CUJI, PaBHBI COITIACHO ...

1.14. Marepuai, y KOTOpOTo IpH NEPEXO0/I€ OT OJTHOM TOYKH K IPYTrOil CBOMCTBA, B 3aBUCUMOCTH
OT HaIIPaBJICHUs, U3MEHSAIOTCA 110 OAHOMY M TOMY K€ 3aKOHY, SIBJISIETCS ...

1.15. O6beMHBIE CHITBI UMEIOT Pa3MEPHOCTD ...

Tema 2: Moaesid NPOYHOCTHOM HANEKHOCTH

2.1. Ha pucyHke nokasaHna 6ajika HOCTOSHHOT'O ITONEPEYHOr0 CeYEHUs TUIOMIAIbI0 A, HaXxoas1Ia-
Acs o[ IeHCTBHEM COOCTBEHHOTO Beca (Y — yAeIbHbII Bec MaTepuana 6anku). Moaenbso HarpyKeHHs
OaNKu SABISAETCH ...

2.2. [lepBbIM 3TanioM MpHU pacuyeTe KOHCTPYKLUHU SBIISIETC ...

2.3. B xypce «ConpoTHBIICHHE MaTEPUAIOB» BCE MAaTePHAIIBI, HE3aBUCUMO OT OCOOCHHOCTEH MX
MUKPOCTPYKTYPBI, IPUHATO pacCMaTPUBATh KaK ...

2.4. B conpoTuBIECHUN MAaTEPUAJIOB BCE TEJIA CUUTAIOTCA ...

2.5. Mogenbto popmbl Kynosa MUpKa SBISETCS ...

2.6. Harpy3ska, MeJJIEHHO pacTyllias BO BpEMEHH, Ha3bIBaeTCs Harpy3KoM.
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2.7. B conpoTHUBIIEHUU MaTEpHUaJIOB OCHOBHBIM METOJIOM pacyeTa Ha MPOYHOCTD ABJISETCS METO]
pacueTa 1o ...

2.8. KononHa 31aHust OTHOCUTCS K Kjaccy ...

2.9. CrepxeHb U3rOTOBJICH U3 IIACTUYHOIO MaTepuana ¢ OJUHAKOBBIMM IpeesaMi TeKyYecTH
Ha pacTsKeHUe U ckatue. 3HaueHust M u oceBoro MmoMmeHta conpotusieHuss W 3agansl. Gaxktuueckuii
K03(ppHILIMEeHT 3armaca NPOYHOCTH PABEH ...

2.10. MaTepuasl MOJTHOCTBIO 3aMOJHSAET 00BEM Tela M MMEET OECIyCTOTHYIO, Oe3nedexTHyro
CTPYKTypy. [JlanHas runores3a Ha3bIBa€TCs TMIIOTE30H ...

2.11. Ha Ganke nokoutcs map BecoM Q (cM. pucyHOK). MoJenbio Harpy KeHust OaIKu siBISICTCSI

2.12. IlpaBslii KOHEL OaJIKU (CM. pUCYHOK) HEOOXOIUMO 3aKpEeNUTh TakK, YToObI ceuenue C He me-
peMeIasoch BJI0JIb KOOPAUHATHBIX OCEH Z U Y, HO MOTJI0 Obl MIOBOpAaYMBaThCs B IUIOCKOCTH ZY. Onopa,
OTBEYAIOIAsi TAKUM TPEeOOBAaHUSIM, HA3bIBAETCH ...

2.13. Mogenbio GopMbI CTOJEIIHHUIIBI CTOJIA (CM. PUCYHOK) SIBIISIETCS ...
Tema 3: BuyTpeHHuUe CHJIbI U HANIPSIZKEHUS

3.1. [lonmHOE HampspbKkeHHE B ToUKe ceueHus onpeaensercs kak lin(AR/AA). IpeaenbHslii mepexo
II03BOJIMJIA OCYILIECTBUTH TUIIOTE3A ...

3.2. Kpyrsmuit MomeHT M; (Mip) 1 u3rudaronme MmomeHThl My 1 Mx JiekaT B IIIOCKOCTSX ...

3.3. B ecrecTBeHHOM COCTOSIHMM (IIPU OTCYTCTBUU BHEIIHUX CHJI) MEX/Y YacTUIIAMH MaTepuaa
JIEUCTBYIOT CHJIbI B3aUMOJICVCTBHUSI, KOTOPBIE ...

3.4. B mpouecce HarpyKeHHs TeJla BHEIITHUMH CUJIAMH MEXJly YaCTHUIIaMHM MaTepHasa BOSHUKAIOT
JIOTIOTHUTEJIbHBIE BHYTPEHHUE CUJIbI, KOTOPBIE ...

3.5. JlononHuTeNbHbIE BHYTPEHHUE CHIIBI, IEHCTBYIOIIME B CEUCHUHU Tella, B 0011eM ciydyae o0pa-
3yIOT ...

3.6. IIpu kpydeHuu KpyIioro CTEPKHs JONOJHUTENIBHBIE BHYTPEHHUE CUJIBL, IEHCTBYIOLIUE B T10-
MEePEYHOM CEYEHUH, 00Pa3yIoT ...

3.7. IlonHoe HanpsKEHUE B TOUKE CEUEHUS ONPEAEIAETCS KaK ...

3.8. Eciin u3BECTHO HOPMAJIBHOE U KacaTeJIbHOE HaNPSKEHUS! B TOUKE CEUEHUSs, TO ITOJIHOE Hamps-
’KEHHE B 3TOM TOUKe onpezenseTcs no gopmyne p = ...

3.9. HucnoBoii Mepoit pactpeiesieHus BHyTPEHHUX CUJT TIO CEUEHUIO SIBISIETCS ...

3.10. MHTerpanpHas cBsi3b MEKAY U3rHOaroIiuM MOMEHTOM My U HOpMasbHBIMM HAPSKEHUSAMU
nmeet Bug My = ...

3.11. 3HayeHus NOJTHOTO M KacaTelbHOTO HANPSDKEHUH B TOUKE CEYEHHs COOTBETCTBEHHO PaBHbI
5 Mlla u 3 MIla. 3HaueHne HOPMAJIBHOTO HANPSYKEHUS B 3TOH K€ TOUKE CEUEHUsI PaBHO MIIa.

3.12. nTerpainbHas CBA3b MEXIY KPYTSIM MOMeHTOM Mz (Mxp) 1 KacaTeIbHBIMH HANPSIKESHH-
SAMU UMEET BUJ ...

3.13. Ilpu pacTs’eHUN-CKATHUH MPSIMOTO CTEPHKHS TOTIOTHUTENIbHBIE BHYTPEHHHUE CUJIbI, IEHCTBY-
IOIIHE B TIONIEPEYHOM CEYCHHH, 00Pa3yIoT ...

3.14. Pa3zMepHOCTb HAIIPSIKEHUS ...

3.15. 3HaueHus MOJHOTO U HOPMAJILHOTO HANPSKEHUM B TOUKE CEUEHUSI COOTBETCTBEHHO PaBHbI
10 MIIa u 8 MIla. 3HaueHue KacaTeabHOIO HAIIPSKEHUS B 3TOM ke TouKe ceueHus pasHo _ Mlla.
Tema 4: Ilepemenienue u n1epopmauus

4.1. B nmporecce nedopmariuu Touku A, B, C nedhopmupyeMoro tesna nepeMeniaroTcs B INIOCKOCTH
X0y, a npsaMonuHelnbie oTpe3ku AB n AC noBopaunBaroTCs 10 YaCOBOM CTPENIKE COOTBETCTBEHHO Ha
yrIIbl 200 B ol YTiioBas aedopManus B Touke A Mexy HanpaBineHussMd AB u AC koraa IiuHBI OTpe3-
KOB CTPEMATCSA K HYJIIO, PaBHa ...

4.2. Ecnu m3BECTHBI YIUIBI IOBOPOTA MAJIOTO MPSMOJIMHENHOTO OTPE3Ka B TPEX KOOPAMHATHBIX
TUTOCKOCTSIX (Qxy, Pyz, Pzx) TO MOJHBIA YTOJI IOBOPOTA ONpeenseTcs mo Gopmyne ¢ = ...

4.3. COBOKYIHOCTb JTMHEWHBIX M YTIIOBBIX JIe(hOpMaIHii M0 MHO>KECTBY HAINPaBICHUN U TUIOCKO-

CTeil, MPOXOIAUINX Yepe3 TOUKY, Ha3bIBACTCA COCTOSIHHEM B TOUKE.
4.4. B npouecce HarpykeHus pambl cuioil F touka K mepemernaercst Boyib ocu X Ha 3 MM, a
BJIOJIb ocH Y Ha 2 MM (cM. pucyHoK). [TonHoe nepememnienue Touku K paBHO MM.

20



4.5. B pornecce nepopmanmu Touku A, B, C nedopMupyeMoro Tena nepeMenarTcst B IIOCKOCTH
X0y, a npsimonuHeitHbie 0Tpe3ku AB u AC moBopaduBaroTCs O YaCOBOM CTPENKE Ha yroi o. YToBas
nedopmanus B Touke A Mexay HamnpasieHusiMu AB n AC, kora AMHBI OTPE3KOB CTPEMSATCS K HYJIIO,
paBHa ...

4.6. PazamepHOCTh IMHEHHOM nedopManuu — ...

4.7. Yrnosas nedopmarus — 310 ...

4.8. Touka K npunaminexxut nehopMupyeMoMy Tely U MepeMeIaeTcst B INOCKOCTH X0Y (CM. pH-
cyHoK). [TomHoe nepemenienne Touku O = 5 M. [lepememenne B1oas ocu X U = 3 mm. [lepemenienue
BJIOJIb OCH Y PABHO _ MM.

4.9. Touka K nedhopmupyemoro Temna nepeMeniaeTcsi B mpocTpaHCTBE. MI3BECTHBI OJTHOE MepeMe-
IIeHHE O U TIepeMeIIeHHs BJI0JIb KOOPIMHATHBIX oceii X, Y (U 1 V). BennunHa nepeMereHus BI0Ib OCH
Z (W) onpenensiercs o Gopmyie ...

4.10. Touka K nedopmupyemoro Tena rnepeMemaercs B miockoctu X0Y. [lomHoe nepemernenue
paBHO 5 MM. B HampaBieHuu ocu Yy Touka nepemMecTuiach Ha BeIMuMHy 3 MM. [lepemenienrie Touku B
HAIpPaBJICHUU OCU X PaBHO __ MM.

4.11. Ecnu u3BECTHBI IEPEMEILCHUS TOYKU A (CM. pUCYHOK) BJIOJIb KOOPAMHATHBIX ocel (U, V, W),
TO MOJIHOE TIepeMENIeHHe onpeesercs o Gopmyie ...

4.12. Jlo npuiiokeHus K crepkHio cui F (cM. pucyHok) ero jynHa pasuiachk 10 cm. Tlocne npu-
noxxeHus cuil F nmna crepxHs crana paBHa 9,95 cm. [IpononbHas nuHeliHas aegopmanus CTepKHs
paBHa ...

4.13. Ha pucyHke mokaszaHo MojokeHue IByX Touek B u C 10 mpuiokeHus K Teily BHEIIHEH
Harpy3ku. [Tocie HarpykeHus Tella TOYKH IepeMeniaroTes B HoBoe nonoxenue B’ u C’. Paccrosnue S
MeXJ1y TOYKaMu M3MeHseTcs Ha Bennuuny AS. JluneliHas nedopmanus B Touke B mo HampasiieHuio
orpeska BC onpenensercs kax ...

4.14. B pouecce nedopmaruu Touku A, B, C nedhopmupyeMoro Tena nepeMenaroTcs B II0CKO-
CTH XOY u 3aHumaroT nonoxenus A’, B’, C’. Ilpsamonuneiinsie otpe3ku AB nu AC noBopaunBarotcs Ha
YIJIBI 01 U 02. YTJ0Bas AepopMmanus B Touke A Mexay HanpasieHusiMu AB u AC, xorja IiMHbI OTpe3-
KOB CTPEMATCA K HYJIIO, PaBHA ...

4.15. BexTop NOJIHOIrO JMHEWHOTO EpEMELIEHHs TOUKH B O0ILIEM CiTydae ...

Tema S: IlponoabHas cuia. Hanpsiskenus: 1 xepopManuu

5.1. CtepkeHb Harpy’keH TpeMst oceBbIMH cuiiaMu. @opma 1 pa3Mephl IONEPEYHOT0 CEUEHUs Ha
Ka)KJIOM y4acTKe MoKa3aHbl Ha pucyHKe. MakcuMasbHble HOpMabHbIe HANPSKEHUsI IEUCTBYIOT B TO-
MIEPEYHBIX CEUCHUSAX ydacTKa(-0B) ...

5.2. llpononwsHas nuHelHas Aedopmanus cTepxHs | paBHa €. Moaynb ynpyrocta Marepuaia £ u
IUIOINAb MTOTIEPEYHOr0 ceueHus 4 CTep)KHS — U3BECTHBI. 3HaueHue cuiibl F paBHo ...

5.3. AOCOJIIOTHO KE€CTKHI 3JIEMEHT (3aIITPUXOBAHHBIN) MOAIEPKUBAETCS YIPYTUM CTEPKHEM 1.
Cuna F, mmnHa L, tnamerp d u Moaysp ynpyrocTu Matepuaia crepxHs E u3BecTHbl. JIuHelHas mpo-
JoJIbHAs eopManusi CTepHs 1 paBHa ...

5.4. BuyTtpennuii cuiioBoit ¢haktop B ceueHun C-C crepxHs | paBeH ...

5.5. 3nauenue npoaoabHOM cuiibl B ceueHuu C-C paBHO ...

5.6. lns onpeneneHus MPOJOIBLHOM CHIIBI B TOTIEPEYHOM CEUEHUU CTEPKHS UCTIONB3YETCSI METO

5.7. KononHa BeICOTO# h (cM. prCYHOK) HaXOAUTCS MO ACHCTBUEM CHITBI F, IPUITOKEHHOM B IIEH-
TpE TSKECTH TONEPEUHOT0 CEUYEHHUsI, U COOCTBEHHOTO Beca. Y JIENIbHBIN BEC MaTepuaa KOJIOHHHI Y (Bec
€IMHULIBI 00beMa), MJIOUIa/Ib MOTIEPEYHOr0 CeueHusi A — U3BECTHBI. DMIOpa MPOAOIBHONU CHIIBI UMEEeT
BU ...

5.8. Ha pucyHke mokasaH cTep>KeHb, HarpykeHHbIli cunamu F. [Inomaas monepeyHoro ceyeHus
A, Mmoxynb ynpyrocti MaTepuana E — uzBectHsl. [IpogonbHas nuHeiHas nedopMaliyst Ha JIEBOM TPY30-
BOM YYacTKe CTEp KHsI paBHa ...

5.9. Kononna BeicoToi H (CM. pUCYHOK) HaXOIUTCS MOJ JEHCTBUEM COOCTBEHHOTO BECa M CHIIBI
F. YaensHbIif Bec MaTepuaia KOJOHHHI Y (BeC eQUHUIIBI 00beMa), IO b MONEePEeUYHOro ceueHus 4 —
M3BECTHBI. MakcuMasbHble HOPMaJIbHbIE HAMPSIKEHUS B ONEPEYHOM CEUEHUU KOJIOHHBI PABHHI ...
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5.10. IlpoxonpHas cuia €CTh paBHOJICUCTBYIONIAS ...

5.11. Ha pucyHke nmoka3aH CTE€p:KeHb, PACTSIHYThIH CHIIaMU, HAITPABIIEHHBIMH BIOJIb OCH CTEPKHSI.
PaBHOMEpHOE pacmpeseneHne JIMHEHHBIX MPOJOJIBHBIX nedopMaluii B IONIEPEYHOM CEYSHHH, T0CTa-
TOYHO YJAJIEHHBIX OT MECT MPUIIOKECHHSI CUJI, SIBIISICTCS CICICTBUEM ...

5.12. Crepxenb quHO# | (cM. pUCYHOK) HaXOAMTCS TMOJ JCHCTBHEM COOCTBEHHOro Beca. Bec
cTepkHs Q, MIOLIaab MOMEPEYHOTO CEUEHUs A, MOIYJIb YIPYTOCTH MaTepuana cTepKHs £ — U3BECTHBI.
[IpononpHas nuHelHas AeopMalysi B CpEAHEM CEYEHUH CTEPKHS paBHA ...

5.13. CtepxeHb U3TOTOBJICH U3 U30TPOIMHOTO MaTepuaia (CM. PUCYHOK) U paboTaeT B TUHEHHO-
ynpyroi oonactu. CBsi3b MeX1y IPOA0IbHON AeGopMalieil 1 HOpMaabHbIMU HANPSDKEHUSMU B ITOIe-
PEUYHOM CEUEHUU UMEET BU] ...

5.14. OtHomenue 3HaueHnit npoaoiabHbIX cui B ceueHusx C-C u K-K (cm. pucyHoOK) paBHoO ...
Tema 6: UcnbiTaHHe KOHCTPYKIMOHHBIX MAaTEePUAJIOB HA PACTSIZKEHUE U C/KATHE

6.1. [1pu ucneiTanuu oOpasia Ha pacTsHKEHHE CHilaMH F (CM. pHUCYHOK) cTpenka TeH3oMmeTpa 4 ¢
0a3oii, paBHOI 60 MM, IepeMecTHIIaCh ¢ AeneHus 5 Ha fenenue 9. lleHa neneHus mKaibl TEH30METpa
0,001 Mm. Moaynb ynpyrocTu Matepuana oopasua E = 2*10° MIla. Hanps:xenue B kKpaifHeM IpaBoM
cioe paBHo  MIla.

6.2. [Ipu onpeneneHun MOAYJsl YOPYTrOCTH MaTepuana E HMCmoib3yeTcs oOpasel B BUAC Y3KOU
MOJIOCHI pacTsruBaeMoil cuiamu F (cM. pucyHok). [[1st uaMepenus npoaoabHoN e opMaliuu K o0pasiry
KpeIsTCs He OJIUH, a J1Ba TeH30MeTpa A u B ¢ neinsio ...

6.3. Bun obpasiia mocie uctbITaHus [TOKa3aH Ha pucyHKe. VcnbITaHne MpoBOUIIOCH 10 BAPUAHTY

6.4. Bun oOpa3ia u3 miacTH4HOro MaTepuasa rnocjie UCIIbITaHUHM Ha CKaTHe IT0Ka3aH Ha pPUCYHKE

6.5. Bun obpasiia mocie uctbITaHus MOKa3aH Ha pucyHKe. VcnbITaHne MpoBOUIIOCH 110 BAPUAHTY

6.6. Ctpenka ppl4aXHOTO TEH30METpPa MOKa3bIBAeT Ha IIKaJeE ...

6.7. Mertamnnyeckuit oOpasen, npeJHa3HAYeHHBIHN 71 UCTIBITAHUI Ha c)KkaTue, uMeeT popmy Ko-
POTKOI0 HMWJIMHJIPA, IS TOTO YTOOHI ...

6.8. Bu oOpasiia mocie UCIbITaHu MMOKa3aH Ha prucyHKe. VcnbITanne MpOBOIUIOCH 10 BAPUAHTY

6.9. bazoii ppIYa)KHOTO TEH30METPa HA3BIBACTCH ...

6.10. Hununagpuyeckuit o6paser] Mpyu UCIIBITAHUN Ha CKaTHe MPUHUMAET 604K000pa3Hyto hopmy
BCJIE/ICTBHUE ...

6.11. Buzg oOpa3iia mociie UCIBITaHUH 1MOKa3aH Ha pucyHke. [1o ¢hopme oOpasiia u xapakrepy pas-
PYLLIEHUSI MOXHO CKa3aTh, YTO UCIBITAHUE IPOBOINUIIOCH IO BAPUAHTY ...

6.12. JlnarpamMmMoi HanpspKEHUH XPYMKOTo MaTepuaia Mpyu CKaTUU SBJISETCS AMarpaMmma ...

6.13. OCHOBHBIMH BUIaMH UCIIBITAHUIM MAaTEPUAJIOB SIBJISIFOTCS UCIIBITAHUS HA ...

6.14. XapaxTep pazpyuieHusi o0pasiia u3 XpyIrnkoro Marepuaia mpH pacTsHKeHUU MOKa3aH Ha pU-
CYHKE ...

6.15. IIpu ucneiTanuu oOpasiia Ha cxKaThe (CM. PUCYHOK) MEX]Ly 00pa3I[OM U TUINTAMHU UCIBITa-
TEJIbHON MAIIMHBI YCTaHABIMBAIOTCS PE3UHOBBIE MPOKIIAJKHU C LIEJIBIO ...

Tema 7: Mexanu4eckue cBOCTBA 1 MeXaHUYeCKHE XapAKTePUCTHKH MaTEPHAJIOB

7.1. CnocoGHOCTh MaTepralia BOCCTAaHABIMBATH CBOIO NTEPBOHAYAIBHYIO (hOpMyY U pa3mMepsl mociie
CHSITUSI HArPY3KHU Ha3bIBaeTcs ...

7.2. Ilpu Harpy>xeHHH 0Opasia npsMoyroibHoro cedenus cunamu F = 0,04 MH ctpenku TeH30-
MeTpoB A u B nepemectunuch Ha 6 u 4 neyneHus CoOoTBeTCTBEHHO. ba3bl TeH30MeTpoB — 20 mMm. [lena
nenenus mkansl TeHsomeTrpos — 0,001 mm. Moayns ynpyrocti marepuania odpasua pasen  Mlla.

7.3. nst XpynKUX MaTepUalioB 3a OMacHoe (MpeAeabHOe) HApsHKEHUE PUHUMAETCS IPEET ...

7.4. Ha pucyHke Tioka3aHa TuarpaMMa pacTshKeHHsI cTanbHOro odpasia nuamerpom 0,01 m. Mac-
mral Harpysku — 1 nenenne — 0,007 MH. Ilpenen tekydyectu matepuana  Mlla.

7.5. Koadumment ITyaccona [ 11 H30TPOITHOTO MaTepraia U3MEHSETCS B IIpeiesax ...

7.6. Marepuail, MexaHMYECKHE XapaKTEPUCTUKH KOTOPOTO HE 3aBUCAT OT HAIlPaBJICHUs, Ha3bIBa-
eTcs ...

7.7. HaubombIee HanpspKEHUE, 10 KOTOPOTO MaTepuai MOAYUHsIETCS 3akoHy ['yka, Ha3pIBaeTCs
IIPEJIEIIOM ...

7.8. BONbIIMHCTBO MJIACTUYHBIX MAaTEPHUAJIOB MPHU UCTIHITAHUIX HA PACTSKEHHUE U CXKATHE ...
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7.9. ®opMmyia, KOTOpasi CBSI3bIBAET YIPYTHe MOCTOSHHBIE U30TPOITHOTO MaTepuaia, UMEET BU/IL. ..

7.10. CnocoOHOCTh MaTepHaa CONPOTUBIATHCS pa3pyLICHUIO TPU IEHCTBUM HAa HETO BHEIIHEH
Harpy3KH Ha3bIBaeTCH ...

7.11. Ilpu Harpy>keHuu obpasua cuiamu F ctpenku TeHzomeTpoB A u B mepemectunucs Ha 10
neneHui, a crpenka tenzomerpa C — Ha 3 genenusi. baszel TenzomerpoB — 20 Mm. [lena neneHus mkambl
tenzomeTpoB — 0,001 mm. Koadpdunment [lyaccona matepuana obpasia no abCoarOTHON BeITMUNHE pa-
BEH ...

7.12. Ha pucyHKe HOKa3aHa Auarpamma pacTspkeHus obpasua auamerpom 0,01 M. Macmirad
Harpy3ku — 1 nenenue — 0,007 MH. Ilpenen npounoctu marepuana paed  Mlla.

7.13. Jlns naacTUYHBIX MaTEPUAJIOB 3a ONAacHOE (IIPpeaesIbHOE) HAPsHKEHHE TPUHUMAETCS IIpeelt

7.14. Ha pucyHke nokasaHa quarpamma cxxaTHsi 4yryHHoro o0pasua quamerpom 15 mm. Macuirad
Harpy3ku — 1 nenenue — 0,02 MH. Ilpenen npounocTu uyryHa npu cxatuu paseH  Mlla.

Tema 8: Pacyernl cTepikHeil Ha IPOYHOCTH U KECTKOCTH

8.1. Ctep:keHb PacTSIHYT OCEBBIMHU CHJIAMHU (CM. PUCYHOK). 3aJaHa JOIyCTHMasi BEJIMUMHA HOP-
MaJbHOI'O HANpsKEHUs [G] A1 MaTepuana CTepKHs. Y CJIOBUE POYHOCTH UMEET BUJ ...

8.2. Ha pucyHke moka3aH cTep)kKeHb, BEPXHHUIA KOHEIl KOTOporo 3akperieH. O0beMHbIN Bec (Y =
0,078 MH/m®) u npesien npounoctu (cs = 400 MIla) MaTepuania crepskHs u3BecTHb. Jauna |, npu ko-
TOpPOH CTEP)KEHb Pa30pPBETCS, paBHA M.

8.3. Dnement KCD 3akperuieH ¢ TOMONIBIO IIAPHUPHO HEMOABUKHOU OMOPHI U CTEPIKHSI C KECT-
KOCTBIO TOINEPEYHOro ceueHus Ha pactsukenne EA4 (cM. pucyHok). Cuctema HarpykeHa paBHOMEPHO
pacrpeeNeHHOi Harpy3Koil ¢ MHTEHCUBHOCTBIO (. JlomycTiMas BelnunHa yAauHEeHUs cTepikHs [Al]
3aJaHa. Y CJI0BHE KECTKOCTU UMEET BUL ...

8.4. Ha ctepxeHb AeiicTByeT paBHOMEPHO paclipe/iejieHHasi Harpy3Ka ¢ HHTEHCUBHOCTBIO ( (CM.
pHCYHOK). 3a1anbl BenuuuHbl: E, A, |, [A] — nonycTrMas BennurHa yUIMHEHUS CTEPKHsI. MaKCHManbHO
JIOIyCTUMOE 3HaY€HUE UHTEHCUBHOCTH PaclpeesIEHHON Harpy3KH paBHoO ...

8.5. KonoHHa HaxoauTcsl O IEHCTBUEM COOCTBEHHOI'O Beca M CHIIbl F, TpHIIOKEHHOH B LIEHTpE
TSYKECTH MTONIEPEYHOTr0 cedeHMsl (CM. pucyHoK). M3BectHrl Bennuussl: F, H, t, Y — 00beMHBII Bec MaTe-
pHaJia KOJIOHHBI, Gsc — IIPEJIEN MPOYHOCTH Ha cxkaTue. BoipaskeHue ams ko3 uirenTa 3amnaca Npo4Ho-
CTH UMEET BU] ...

8.6. CrepxxHU GepMBI (CM. pUCYHOK) H3TOTOBIICHBI U3 XPYIIKOTO MaTepuaa. Y CJIOBUE IPOYHOCTH
0 JIOIYCKAeMbIM HaNpsKEHUSM B 00ILEM BHUJI€ UIMEET BUL ...

8.7. Ha pucyHke moka3aH CTE€pKE€Hb, Harpy>KEHHbI paBHOMEPHO pacHpe/IeICHHON Harpy3Kou C
MHTCHCHBHOCTBIO (. Bennunnsl H, E, ( u3BecTHbI. [J] — qomyckaeMoe nepeMenieHie BEpXHEro more-
PEYHOTO CEYEHMs CTEPKHS 3a7aH0. MUHUMAaIBHO JOMYyCTHMAsl IUIOIIAlb MTONEPEYHOrO0 CEUEHUs IPU
3TOM paBHA ...

8.8. Ha pucyHke moka3aH CTepKeHb, 3arpy>KeHHbIN 1ByMs cuiamu F. [dc] — nomycTumoe nepeme-
menue ceyenus C 3agano. Benuuunsl: £, 4, L — u3BectHbl. MakcHMaabHO AOIYCTUMOE 3HAUEHUE CUJIBI
F paBHO ...

8.9. Crepxuu (hepMbI (CM. pUCYHOK) M3TOTOBJICHBI M3 TUIACTUYHOTO MaTepHaia ¢ OJIMHAKOBBIMH
npejenamMu TeKy4eCTH Ha pacTsDKEHUE U ckaThe. Y CIOBHE IPOUHOCTH (pepMbl, U3 pacyera o JOoImycKa-
€MbIM HaIPSDKEHUSIM, UMEET BU ...

8.10. CtymeHYaThlii CTEpKEHb HarPysKeH O0CeBBIMH critaMu. M3BecTHsI: [6]p = 100 MIla — gomyc-
KaeMoe HampsDKEHHe Ha pacTsbkeHue, [ = 500 MIla — nomyckaemoe HanpspKeHHE Ha CKaThe, JTHHEH-
HBIN pa3zMmep t = 2 cM. MakcuMaabHO JOIyCTUMOE 3Ha4eHHe napamerpa F paBHo MH.

8.11. Ha pucynke nmokazaHna cumMMeTpuIHas pepma, HarpykeHHas cuioit F. Benwuunsl E, 4, L, o
U3BECTHBI. [Oc] — nomycTuMoe nepemertenue ceuenns C 3a1aHo. MakCHMabHO JOMYCTUMOE 3HAYCHHE
cuisl F paBHO ...

8.12. CtyneH4aThlii CTepKeHb (CM. PHCYHOK) HarpyskeH oceBbiME criiamu. [lano: t =10 cm, [c] =
100 MIIa. MakcumainbHO 10IycTUMOE 3HaueHue napamerpa F paspo ~ MH.

8.13. UzBectHbl BenuuuHsbl: E, A, |, A (cM. pucyHoK). 3a30p A HONHOCTBIO MEPEKPHIBACTCS, KOT/IA
cuia F cTaHOBUTCS paBHOM ...
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8.14. AGcomoTHO *)ecTkuit snmeMenT CK noiBelieH Ha IByX CTePKHSAX U HarpykeH cusont F (cm.
pucyHOK). M3BecTHBI BenmuuuHbl: cuia F, muneitnsiii pasmep |, [c] — momyckaemoe HampsbkeHue ist
MaTepuaina crep>kHel. Bec anemenTta CK B pacuetax He yuuThIBaeTCs. MUHUMAIBHO JOIyCTUMBIE pa3-
MEPBI ITOTIEPEUHBIX CEYCHUN CTEP)KHEH UMEIOT 3HaueHus: d = t=

8.15. Ctepxkuu GepMbl (CM. pUCYHOK) U3TOTOBJICHBI U3 TUIACTUYHOTO MaTepHasa ¢ OIMHAKOBBEIMU
npeieaMy TEKy4eCTH Ha PACTsHKEHHUE U CKaThe. Y CII0BHE MPOYHOCTH (hepMbl, U3 pacuera 1o JI0ImycKa-
€MBIM HalpsLKEHUSIM, UMEET BUTT ...

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

9.1. [lBa Basia quameTrpamu 1 COEAMHEHBI MEKAY COOOW C MOMOIIBI0 MY(ThI, COCTOSIICH W3
BTYJIKH U IBYX mTH(TOB Auamerpamu 2. CoeauHeHHe mepeaaet Kpy A MOMEHT, paBHbiid M. [Tpu
HEKOTOPOM 3Ha4eHHH M BO3MOXKEH cpe3 MTH(TOB MO CEUEHUsIM, KOTOpbIe 0003HAYEHBI BOTHUCTHIMU
auHusMA. 3HadeHus M, d1, [tep] u3BecTHB. MUHUMAIIBHO AOMYCTUMBIN AuameTp mrudTa d2 u3 ycnopus
MIPOYHOCTH Ha CPE3 PABEH ...

9.2. HampskeHHOE COCTOSIHHE «YHCTBIN CIBUTY» UMEET MECTO INMPH HAarpy>KEHWH TOHKOCTCHHOMU
TpyOKHU 1O cXeMme, MOKa3aHHOM Ha PUCYHKE ...

9.3. 3akoH ['yka mpu 4MCcTOM CIABUTE — 3TO ...

9.4. Tpu METAIUTMYECKHUE TTOJIOCHI (CM. PUCYHOK) COCTUHEHBI INTUPTOM. [Tcp] — 3HAYCHHE JIOITYC-
KaeMOTr0 KacaTeJIbHOTO HAMPSHKEHUS Ha Cpe3 IJIsl MaTepuania mrudra. Y clioBue MPOYHOCTH MTH(TA HA
Cpe3 UMEeT BUJ ...

9.5. Ha nepeBsHHy10 netanb aeicTByeT cuia F (cM. pucyHok). Ilpu HEKOTOpoM 3HaUEHUH CUIIbI
MPOUCXOUT CKaJbIBaHUE 31eMeHTa abdc. N3BectHbl Bemuuunbl: b, h, |, t, Tk — mpeaen npodHocTH mpu
CKaJIbIBAaHUU BJIOJIb BOJIOKOH. 3HAUYE€HUE CHIIBI F B MOMEHT CKallbIBaHUsI OMPEIEISICTCS BBIPAKEHUEM. . .

9.6. PazamepHOCTH MOAYJISl CABUTA — ...

9.7. Ha pucyHKe MOKa3aHO KJIEEBOE COECIMHEHUE BTYJKH C BaJIOM, Mepearollee KpyTAIil Mo-
meHT. 3agano: M, d, |, [tep] — momyckaemoe kacaTenbHOE HAITPSHKEHHUE Ha CPe3 KICEBOTO CII0sL. Y CJIOBHE
MPOYHOCTH Ha Cpe3 KIEEBOTO CIOSI UMEET BUT ...

9.8. Ha pucyHnke moka3aHo COEAMHEHHUE JIBYX JIUCTOB C MIOMOIIBIO psifia 3akienok. CoequHenue
Harpy>keHO PaBHOMEPHO paclpeeeHHOW M0 KPOMKaM JIMCTOB Harpy3Koi ¢ MHTEHCUBHOCTHIO (. W3-
BECTHBI BeNTMUUHEL: (, |, d — tuamerp Tena 3akienkw, [Tep] — H0MyckaeMoe KacaTelbHOE HANPSDKCHNE Ha
cpe3 A 3akienku. M3 pacyera 3akienok Ha cpe3 MUHUMAJIbHO JOIYCTUMOE YUCIIO 3aKJIEMOK OTpee-
JISI€TCS BHIPAXKEHUEM ...

9.9. HanpsikeHHOE COCTOSIHUE «YUCTBINA CIIBUT MOKA3aHO HA PUCYHKE ...

9.10. AnanuTuyeckoe BhIpakeHHe 3akoHa ['yka npu YucTOM CIIBUT€ UMEET BH/ ...

9.11. Ha pucynke nokasan 00ut, Harpyxenubiii cuinoit F. ano: d =1 cm, F = 0,01 MH, [tep] =
40 MIla — nomyckaemoe KacaTelIbHOE HAIMPSHKeHHE Ha Cpe3 TOJIOBKH 001Ta. MUHUMANBHO Oy CTUMAs
BBICOTA TOJIOBKM OOJITA M3 pacueTa Ha Cpe3 paBHA __ CM.

9.12. Ha pucyHke nokaszaHa guarpaMmMa HanpspKEHUN MPY YUCTOM caBUTe. 3aKOH ['yka BBIMOJIHS-
€TCsl Ha yYacTKe ...

9.13. HanpsikeHHOE COCTOSIHUE «UUCTBIN CIBUT» MOKa3aHO Ha pUCYHKeE. [IITpruXoBbIMU THHUAMU
MOKa3aH Xapakrep aedopManuu. YTIOM CABUTA HA3BIBAETCS YTOI ...

9.14. Ha pucyHke moka3aHo KJI€eBOE€ COeIUHEHHE TpeX JUCTOB. M3BectHo: b= 2 cm, | =3 oM,
[tep] = 1,2 xkH/cM? — nomyckaeMoe KacaTelbHOE HalpsKeHHe Ha Cpe3 KIeeBOro cios. MakcuMaibHO
JIOTyCTUMOE 3HaY€HHUEe CUJIbl F 13 pacyeTa Ha cpe3 KJIEEBOIo CJI0sl PABHO kH.

Tema 10: Kpyrsammii MmomenT. [ledopmanun u HanpszKeHust

10.1. Ha pucyHke rmokasas cTepkeHb, padoraronuii Ha kpyuenue. 3BecTHs! Benmnanab: M = 0,01
MH*Mm, d = 10 cM. 3HaueHHe MaKCUMAaJIbHBIX KacaTelIbHbIX HampspkeHuid B ceueHnn C-C paBHO
MI]a.

10.2. IIpu Kpyu€HUHU CTEPKHSI KPYIJIOrO MOMEPEYHOTO CEUECHHS HAMPSKEHHOE COCTOSIHUE MaTe-
pHaJia BO BCEX TOUYKAX, 3a UCKIIFOUEHHUEM TOUYEK Ha OCU CTEPIKHS, — ...

10.3. Ha pucyHke moka3aH CTyNEHYAThI CTEp)KEHb, paboTarouii Ha kpydyeHue. Bennuunsr L,
M, d, G 3amanbl. B3auMmHblil yro moBopoTa momnepeyHbix cedeHuit A u D paBeH ...
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10.4. Ha pucyHke nokasaH CTepkKeHb, padoTalouil Ha KpydeHre. MakcuMallbHOE pacTArUBalo-
1iee HalpspbkeHne B Touke K 1efiCTByeT B HalIpaBJICHUM ...

10.5. IlycTh 3HaUeHHE KacaTEIbHOIO HANPSKEHUs T B TOUKE 1 momepeyHoro cedeHus pasHo 10
MIla, Torga kacaTtenbHOE HalpsHKEHUE B TOUke 2 paBHO  MIla.

10.6. Cteprxenn, paboTaromyii Ha KpyueHHe, Harpy>KeH paBHOMEPHO paclipe/ie]IeHHBIM 110 IJTHE
MOMEHTOM C HHTEHCUBHOCTBIO M U COCpeI0TOUeHHBIMU MOMeHTaMu M. KpyTsimunii MOMEHT B cpeiHeM
CEUCHUH CTEPXKHSI, 0 aOCOIIOTHOW BEIMYMHE, PABEH ...

10.7. Ilpu Kpy4eHUH CTEPKHS KPYIJIOTO MOINEPEYHOr0 CEUYEHUsS YroJl CABUTrA U3MEHAETCS BIOJb
paauyca 1o ...

10.8. Ha pucyHke nmoka3aH cTepKeHb, padO0TarOIIHI Ha KpydeHue. KpyTsaiuii MOMEHT Ha cpeiHeM
IpPy30BOM Y4aCTKE PaBeH ...

10.9. B caMbIX HanpsKEHHBIX TOYKaX MONEPEYHOrO CEYEHHs Bajla KaCcaTeJIbHbIC HAIIPSLKEHUS J10-
CTUTHYT IIpejiesia TEKYUeCTH TOI1a, Korja 3HaueHne MOMeHTa M paBHoO ...

10.10. Pa3mepHOCTD KacaTeIbHOTO HAMPSHKECHHUS ...

10.11. Ha pucyHke rmoka3zaH cTep:keHb, padoTaromuii Ha Kpydenue. KpyTsmuii MOMEHT B Ce4eHUN
C-C, o aObCoIOTHON BEJTMYUHE, PABEH ...

10.12. Ha pucyHke moka3aH cTep)keHb, padoTaromuii Ha Kpy4deHnue. M3BectHbl BenmuuuHbl: d, Tr —
IpeJie TEKy4eCTH MPU YUCTOM CIIBUTE, N — KO3 PUIIMEHT 3amaca o TEKy4eCTH B CaMbIX HaIPSHKEHHBIX
TOYKax. 3HaueHue M paBHoO ...

10.13. IIpu Kkpy4eHUU CTEPKHS C KOJIBIEBBIM ONIEPEYHBIM CEYEHHEM SITI0Pa KacaTeIbHbIX HAMPSI-
JKEHUH 10Ka3aHa Ha PUCYHKE ...

10.14. Ha pucyHke rnokasaH cTepKeHb, paboTaouil Ha KpyueHue. MakcumanbHbIe KacaTelbHble
HAIPSDKEHUS B IIONIEPEYHOM CEUEHUU CTEPIKHSI PABHHI ...

10.15. Ha pucyHke mokasaH cTep»eHb, paboTaroniuii Ha KpyuyeHue. MakcuMaabHOE PacTAruBaro-
1iee HalpspkeHue B Touke K 1efcTByeT B HalpaBJICHUM ...

10.16. Crepxenb ckpyunBaeTcsi MomeHTOM M. OOpa3zytomas AB 3anumMaet nonoxenue AB’. Vr-
JIOM CIBUTA SBJIIETCS YTOI ...

Tema 11: Pacuer Ha NPOYHOCTH NPH KPYYCHUH

11.1. TpyOa ckpyuuBaercst AByMs: MOMeHTaMU. Bennuunsl M u [1] 3agansl. MUHUMAIIBHO JIOTTY-
cTHMoe 3HaueHue napamerpa d U3 pacyera Ha MPOYHOCTSH 110 JIOMYCKAEMbIM HAMPSDKEHUSM PABHO ...

11.2. Ha pucyHke mokasaH CTe€p>KeHb, HAPY>KEHHBIN TpeMst MOMEHTaMu. Benmuuunsl tr, d, M us3-
BecTHbI. PakTHuecKuit K03((HUIIMEHT 3anaca MPOYHOCTH U3 pacyeTa 10 HaMPSDKEHUSIM PaBeH ...

11.3. CreprkeHb KpyTioro mornepeyHoro ceYeHus u3 IIacTUYHOro MaTepuana paboTaeT Ha Kpy-
yeHue. B pacuerax 1o 10myckaeMbIM HANPSKEHUSM YCIOBHE IPOYHOCTH UMEET BULT ...

11.4. JleBsiii koHen cTepxH AB Kpyrioro momnepe4Horo cedeHus: quameTpom d (CM. pUCYHOK)
KECTKO 3aILEMJICH, ITPABbIl YCTAHOBJIEH B MOAIIUITHUKE CKOJIbKEHUSA. K CTEpKHIO IO IPSIMBIM yTJI0M
npuKperuieH poraar anuHoi |. Cucrema HarpykeHa cuior F. M3Bectrsl Benmmuunbl: d, |, T+ — npenen
TEKy4eCTH IPH YUCTOM CIIBUTE JJIsl MaTepuaia crepkHs AB, Nr — koagdunueHT 3anaca no TeKy4ecTH.
13 pacyera no 10MycKaeMbIM HANPsLKEHUSIM MaKCUMAJIBHO JIOITyCTUMOE 3HAa4eHue CUibl F paBHo ...

11.5. CtepxeHb ¢ KpYTibIM ONEPEeYHbIM CEYEHHEM, U3TOTOBJIEHHBIN U3 IUIACTUYHOIO MaTepHaa,
pabotaeT Ha kpyueHue. OnacHbIM (IIpeaeIbHBIM) HAMIPSDKEHUEM JUIs CTEP)KHS SBISIETCS ...

11.6. CteprkeHb KpyTJI0ro NOMEPEYHOr0 CEYEHHsSI U3 XPYIIKOro MaTepuaia paboTaeT Ha KpyUeHHe.
ITpu pacuere 1o JOMyCKAaeMbIM HAIIPSDKEHUSAM 3a MPENEIbHOE HAPSKEHUE IPUHUMAETCSL. .

11.7. CtepkeHb KpyTioro MornepeyHoro ceYeHus u3 IIacTUYHOro MaTepuana padoTaeT Ha Kpy-
yeHue. [Ipu pacuere 1o 10mycKkaeMbIM KacaTeIbHBIM HAIPSDKEHUSAM 3a IPEIEIbHOE HAPSKEHUE MIPH-
HUMaeTcH ...

11.8. Ha pucyHke nokasaH cTep»eHb, paboTarouuii no kpyuenue. M3sectusl Benuunusl: M = 0,01
MH?*w, [1] = 50 MIla — nomyckaemoe kacaTtelbHOe HanpshkeHue. M3 pacyeTa Ha MPOYHOCTH MO JOTYC-
KAaeMbIM KacaTeJIbHbIM HaIPSHKEHUAM MUHUMAJIbHO JOIYCTUMBIN IHaMETp CTEP)KHSA PaBEH  CM.

11.9. Ha pucynke mokazana TpyOa, paboraromas Ha kpydeHue. 3amanbl Benmmuuabl: M = 0,05
MH*M, D = 20 cm, d = 15 cm, npeaen TeKydecTd npu ductoMm casure Tr = 100 MIla. ®axktuyeckuit
K03 puLIMEHT 3amaca U3 pacyeTa Mo TEKyYECTH B CaMbIX HANPSKEHHBIM TOYKAX PABEH ...
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11.10. Ha prcyHKax ImoKa3aHbl 4YEThIPE BapuaHTa Harpy>KE€HUs OJHOTO U TOTO X€E Baja MOMEHTaMU
M, 2M, 3M v 6M. Ban GyieT IMeTh HAMMEHBIIHA TUaMETP IPU €ro Harpy>KeHUU M0 BapHaHTY ...

11.11. Ha pucyHke mokasaH CTep»eHb, padoTarommii Ha KpydeHnue. Eciin HanpaBiieHue MOMEHTa
M1 U3MEHHUThH Ha MPOTUBOIIOJIOKHOE, TO IPOUYHOCTh CTEPXKHS U3 pacyeTa M0 MaKCUMAaJIbHBIM KacaTesb-
HBIM HaIPSDKEHUSM ...

11.12. Creprxenb paboTaeT Ha Kpyuenue. Bennunubl M u d 3amanbl. 3 ycnoBust paBHOIPOYHOCTH
10 HaIPsDKEHUSM JTUaMETp Bajla Ha IPaBOM I'Py30BOM YUACTKE PaBEH ...

11.13. Ha pucyHKe nokasaH CTep>KeHb, padOTarOIIHii Ha Kpy4yeHue. 3aianbl BennuuHbl: d = 10 cm,
npejen TeKyuecTd npu uucrtom casure tr = 120 MIla, koaddunuent 3anaca no tekydectu N = 2. U3
pacuera 10 J0ITyCKaeMbIM KacaTeJIbHBIM HANPSHKECHUSIM MAKCUMAJIBHO JOITy CTUMOE 3HaYCHHE MOMEHTA
M paBHO kH*Mm.

11.14. CrepkeHb KPYIJIOrO MOTIEPEUYHOTO CEUCHHS U3 XPYIIKOT0 MaTepraia paboTaeT Ha Kpyde-
Hue. Jlonmyckaemoe HanpspKeHUe onpezensercs no Gopmyie ...

11.15. JlomyckaeMoe HanpspKeHUe ISl INIACTUYHOrO MaTepualia Mpyu YUCTOM CABUIE OMpeaesis-
etcs o opmyie [t] =
Tema 12: Pacuyer Ha )KeCTKOCTb IPH KPYy4YeHUH

12.1. OTHOCHUTENBHBIN YTOJI 3aKPYUUBAHUS AJIs CTEPIKHSA C KPYTJIbIM CEYEHUEM ONPENENSIETCs 110
dbopmyre ...

12.2. CrepikeHb CKpydHBaeTcs IByMs MOMeHTaMu (cM. pucyHok). d = 10 cm, G = 8*10* MI1a, [1]
= 50 MIla, [6] = 0,0017 pan/m. 13 pac4eToB Ha MPOYHOCTH U )KECTKOCTh MAKCUMAIBHO JIOIYCTUMAS
BennunuHAa MoMeHTa M paBHa  MH*wM.

12.3. Ha pucyHke noKa3aHbl JiBa CTEPXKHs U3 OJJHOIO MaTepHaia, paboratomue Ha Kkpydenue. [1o-
nepeyHoe ceueHus: crepxkHs | — kpyr. Crepxens Il mycTorenslit ¢ nmonepeyHsIM cedeHHEM B (opMme
KoJ1bl1a. OTHOLIEHHUE JKECTKOCTH IONIEPEYHOT0 CEYEHUSI CTEPKHS | K KECTKOCTH NONIEPEYHOT0 CEUEHUS
crepxHs [l paBHO ...

12.4. Ha pucyHke 1oka3aH CTE€p>KeHb, UCIIBIThIBAIOIIUI AedopMariio KpydeHue. M3BecTHble Be-
muuusbl: M, d, G — MoayJb cIBUTa MaTepuana CTepkHsl, [@] — 1omyCcTUMBIH OTHOCUTEBHBINH yToJ 3a-
KpY4YMBaHUsA. Y CIIOBUE KECTKOCTH JUISl CTEP>KHS UMEET BUT ...

12.5. Ha pucyHke 1moka3aH CTep»eHb, paboTaromiuii Ha kpyuenue. Bemuuunsl L, G, Jp, [@c] (10-
mycKaeMblid yroy moBopoTa ceuenust C) 3amanpl. MakcuMaabHO JOMYCTUMOE 3HaueHHe MomeHTa M
PaBHO ...

12.6. Ha pucyHKe moka3aH CTepeHb, paboTaronuii Ha KpyueHue. M3Bectrsl Benuuunsl: |, GJp,
M. Yron noBopota ceuenusi C paBeH HyJIt0, KOria MOMEHT M1 umeeT 3HaueHue ...

12.7. Pa3MepHOCTh OTHOCHTEJILHOTO yTJIa 3aKPYYUBAHUA ...

12.8. Ha pucyHke mokasaH BaJs, CKpyuynBaeMblii MoMeHTamu 2M, M, M. Bemnuunsl d, G u [0]
u3BecTHHI. Eciu [0] — momycTuMBIi yron 3aKkpy4uBaHus, TO MaKCUMaJIbHOE KacaTelbHOE HANPSKEHNE
B [IOTIEPEYHOM CEUYEHUH Baja PaBHO ...

12.9. Ha pucyHke mnoka3zaH crepeHb anuHoi | = 15 cm, paboraromuii Ha kpyueHue. KoHneBble
CEYEHUs CTEP>KHS MOBEPHYJIUCh OTHOCHUTENIBHO ApyT apyra Ha yroa ¢ = 0,017 pan. OTHOCHTENBHBIN
YTOJ1 3aKpy4YMBaHUS PABEH ...

12.10. CrepxeHb, TOKa3aHHBINA HA PUCYHKE, UCTIBITHIBACT AeopManuio KpyueHnue. Fi3BecTHBI Be-
ananHbl: M, |, [oc] — momycTumblit yron noBopota nonepe4ynoro ceuenusi C B paguanax, G — Moayib
C/IBUTa MaTepualia cTepkHs. MUHUMAIIBHO JIOITyCTUMOE 3HaueHHe auamerpa d paBHO ...

12.11. JleBb1it koHen cTepkHs AB (CM. pUCYHOK) K€CTKO 3allleMJIeH, TPaBblii YCTAHOBIIEH B MOJI-
HMIMITHHUKE CKONbKeHus. DinemeHT BC abcomtoTHO xecTkuit. M3BecTHbl BenmuuHbL: |, GJp — KecTKOCTh
MOTNEPEYHOro ceueHus crepxHs AB Ha kpydenue, [8] — momyckaeMasi BeTMUMHA BEPTHKAIBLHOTO Mepe-
MmereHus Touku C. MakcuManbHO JIOMyCTUMOE 3Ha4eHHe CUiIbl F paBHoO ...

12.12. MakcuManbHbI OTHOCUTEIBHBINA YIOJl 3aKpYUUBAHUS JUIsl CTEPXKHS, TIOKA3aHHOTO Ha pHU-
CYHKe, paBeH ... M3BecTHbI BemauHbl: M, d, G — MOayIb cABATa MaTepHalia CTEPIKHSL.

12.13. Ha pucyHke mokas3aH cTepKeHb, CKpyYHBaeMbIi TpeMsi MoMeHTamu. Benmunnasr M, G, d,
[p]A-c (mOmycTHMBII B3aUMHBIH YTOJI MOBOPOTA KOHIIEBBIX CCUCHHI CTEPIKHS ) H3BECTHBI. 113 pacuera Ha
KECTKOCTh MAaKCHMAJIbHO JIOITyCTUMOE 3HaueHue L paBHo ...
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12.14. Ha pucyHke noka3aH OINacHbIM y4acTOK Baja, pabOTaroUINi Ha KpyUYeHHEe TP 3HAUCHUSX:
M = 8 kH*wm, [t] =35 MIla, [0] = 0,5 rpag/m, G = 0,8*10"! ITa.

1o pe3ynbrataM IpOBEPOUYHBIX PACUETOB HA )KECTKOCTh U MPOYHOCTHh MOXKHO CKa3aTh, YTO ...
Tema 13: Ilonepeunasi cuiia, H3rudarOMMii MOMEHT U MX MIOPHI

13.1. OgHonposeTHast KOHCOJIBbHAs Oanka HarpyxeHa cuioi F. Pasmep | 3anan. 3nauenus usru-
OaroIero MOMEHTa U TIOTIEPEYHOM CHIIBI TI0 a0COIFOTHOM BeJIMUMHE B ceueHuu |- paBHEI ...

13.2. banka gnuHoii | Harpyxena momenTom M. [lonepeunas cuia no JAjauHe 0Ky ...

13.3. JIByxnposieTHas KOHCOJbHAs Oalika ¢ IapHUPOM HarpykeHa cuioi F = 2 kH. JIuneinsii
pasmep | = 0,5 M. MakcumanbHOE 3HaYCHHE U3rHOArOIIero MOMEHTA B OaJike 110 aOCOFOTHOM BEJTMUNHE
paBHO ... (kH*M)

13.4. Cxema Harpy»eHusi KOHCOJIbHOM OaJIkyi BHEUIHEN Harpy3Koi IoKa3aHa Ha pUCYHKe. 3Haue-
HHE MaKCUMAJIbHOTO M3THOAIOIIEro MOMEHTA IIPH MepeHoce napbl cuii ¢ MoMeHToM M = Fl u3 ceuenus
A B ceuenue B ...

13.5. Ha cxeme nmoka3aHa oTceUeHHasl 4acTh OAJIKM U Harpy3Ka, JedcTByromas Ha Hee. HeBepHbIM
SBIISICTCS YTBEP)KJCHHUE, UTO N3THOAIOIINIA MOMEHT ...

13.6. Dmropa m3rubaromux MOMEHTOB IMOKa3aHa Ha PUCYHKE. B OTHOIIEHWH NEWCTBYIOIICH Ha
0aJKy Harpy3KH, HEBEPHBIM SIBJISICTCS YTBEPXKIACHHUE, UTO ...

13.7. Ognomnponernas 6anka BC mmmnoii 3| Harpyskena cunoit F u momentom M. Tlonepeunas
cuna B ceyenuu -1 Oyner paBHa HyJt0, €cii 3Ha4eHue M paBHO ...

13.8. Ha pucyHke noka3aHa s1opa rnornepeyHbix cuil. [IpaBUIIbHBIM SIBISIETCS YTBEPKICHHE, UTO..

13.9. Ha cxeme noka3aHa OTCEUHasl 4acTh CTEP>KHsI U Harpys3kKa, AeiicTByromnias Ha Hee. HeBepHbIM
SBIISIETCS YTBEPIKICHUE, UTO U3TUOAIOITNI MOMEHT ...

13.10. Ha pucyHnke noka3aHa OTceueHHas 4aCTh OAIKU U HATrpy3Ka, IeHCTBYOIIas Ha Hee. HeBep-
HBIM SIBJIIETCSl YTBEPKICHUE, UTO MONepeyHas CUia ...

13.11. Ognomponernas 6anka BC pnunoit 31 Harpykena cuiioit ql u paBHOMEpHO pacnpesieiieH-
HOM Harpy3Koi MHTEHCHBHOCTH (. MakcuMaibHble 3HAUEHHS U3TMOAIOIer0 MOMEHTa U MONepeyHon
CHUJIBI IO a0COIOTHON BEJIMUNHE COOTBETCTBEHHO PABHHI ...

13.12. Ha pucyHke nmoka3zaHa 31iopa nonepeyHbiX cuil. HeBEpHBIM SBIISIETCSA YTBEPKICHUE, UTO..

13.13. Ha cxeme nmoka3aHa OTCeu€HHas 4acTh Oallku M Harpy3ka, JeiicTBytomas Ha Hee. HeBep-
HBIM SIBJIIETCS YTBEPXKACHUE, UYTO U3THOAIOLINII MOMEHT ...

13.14. KonconpHas 6anka amunoit 21 narpysxena cunamu F1 u F. Ceuenne I-1 pacnonoxeno oec-
KOHEYHO OJM3KO B 3azenke. M3rubaromuit MoMeHT B ceueHuu [-I paBeH HyIt0, eciiy 3HaYeHue cuiibl F1
PaBHO ...

13.15. Dmropa n3rubarommx MOMEHTOB IT0OKa3aHa Ha pucyHke. HeBepHbIM sIBIIsS€TCS yTBEPKACHHE,
YTO NONEpEYHas Cuia ...

Tema 14: HanpsizkeHusi B IONEPEeYHOM CeYeHHH CTEPKHA NPH IVIOCKOM H3ruoe

14.1. MakcuMmanbHble KacaTellbHble HaNpspKeHUs B Oajke NPsSMOYTOJBHOIO CEYEHHs, Korna
dbopMa U pazMepsl MONEPEYHOTO CEUEHUs 0 JJIMHE HE MEHSAIOTCS, BOSHUKAIOT B TOYKAX MOMEPEUYHOTO
CEYEHHUs, B KOTOPOM ...

14.2. Dnropa pacrpenesieHns KacaTelIbHbIX HANPSYKEHUH IO BBICOTE MPSMOYTOIBHOIO MOIEpey-
HOTO CeueHUsI OaJIKM MOKa3aHa Ha CXEeME ...

14.3. Jlns onpeneneHUs HOPMAJbHBIX HANPSKEHUH B TOYKAX MOMNEPEYHOro CeYeHHs Oalku Mmpu
IUIOCKOM U3ru0e ucroinb3yercs popmya ...

14.4. KoHconpHas Oaika MpsIMOYTOJILHOTO cedeHus ¢ pasmepamu b u h Harpyxena cuiamu F.
Jluneiinsiii pazmep | = 10h. OTHOMIEHNE MaKCUMAITLHOTO HOPMAJIBHOTO HANIPSKEHHUS K MAKCUMAITbHOMY
KacaTeJIbHOMY HANpPsDKEHHIO B Oasike (Omax/Tmax) PaBHO ...

14.5. IIpu onpeaeneHNN HanOOIBIIETO HOPMAJIHLHOTO HATIPSIKEHHSI B TOTIEPEYHOM CeUeHHUH OalKu,
MIPY TUTOCKOM U3THO€, UCTIOIB3YIOT GOpMyITy ...

14.6. Koncomab qmuHoit | npsmoyrosibpHOTo ceuenus ¢ pasmepamu b u h Harpyskena cuoii F. Tlpu
YBEJIMUYEHUH JIMHEHHBIX pa3MepoB OajKu B JBa pa3a MaKCHUMaJIbHOE HOPMaJIbHOE HAPSKEHHE ...

14.7. Ha KOHCOJIbHYIO CTYNCHYATYIO OaNKy JIHHOM 2| neiicTByeT paBHOMEPHO pacrpeaeieHHast
Harpy3ka MHTEHCHBHOCTH (. [lonepeuHoe ceueHue JICBOM CTYNeHU — KBapaT ¢ pa3mepamu bxb, mpasas
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— AMEET MPSIMOYTOJILHOE CeueHHe ¢ pazMepamu b u 2b. MakcumanbHOe 3HaUe€HHE HOPMAJILHOTO HAIpsi-
KeHus B O6anke paBHO ... (KoHLeHTpamuio HanpsKeHU He yUYUTHIBATD).

14.8. OgHomposieTHass KOHCOJIbHAs Oalika MPSMOYTOJIBHOTO ceueHus ¢ pa3mepamu b u 2b Harpy-
xeHa cuioi F. Jluneiinsie pasmepst b u | = 20b 3agansl. B ceyennu -1 3HaueHre MakCUMaIbHOTO Ka-
CaTeIbHOT0 HAINPSDKEHUS paBHO T. MakcuMallbHOE HOPMaJIbHOE HAIpsDKEHHE B OalIke paBHO ...

14.9. Dmropa pacnpeeneHuss HOpMAJIbHBIX HAMPSDKEHUH MPU YMCTOM M3THOE OaIKu, TOKa3aHHOU
Ha CXEM€, UMEET BU[T ...

14.10. 'eoMeTpuyeCcKOe MECTO TOUCK B MOMEPEYHOM CEUCHUHM CTEPXKHS MPH M3THOE, B KOTOPBIX
HOpMaJIbHbIE HANPSYKEHUS] paBHbI HYJII0, Ha3bIBAETCA ...

14.11. IIpu mmocKoM MOMEPEYHOM U3TM0E B TOUKAX MOMEPEYHOTO CEYCHUS B OOIIEM CiTydae BO3-
HUKAIOT HaIPSDKEHUS.

14.12. Dmropa pacrpeaesieHuss HOpMaIbHBIX HAPSDKEHHH 110 BbICOTe cedeHus oanku -1 ¢ pazme-
pamu b u h umeer Buf ...

14.13. Koucos aauHoi | npsMoyronpHOro ceueHus ¢ pasmepamu b u h narpy»xena cunoii F. Eciu
BbICOTY N yBeIMYHTH B JBa pa3a, a MHUPHHY D yMEHbIINTH B J1Ba pa3a, MaKCHMaJIbHOE HOPMAJIbHOE
HarpspKeHue B OaJIke ...

14.14. KoHconbHas Oajka JUIMHOM | nMeeT qBa BapuaHTa pacioOKEeHHS IPSIMOYTOJIBHOTO MOIIe-
peunoro ceuenust. Cuna F, nuneitnbie pasmepsl b u h 3agansl. B onacHoM ceveHun Gaaku OTHOIICHHE
HaMOOJIBIINX HOPMAJIbHBIX HAIIPSDKEHUI GA\GB PaBHO ...

14.15. J1ns onpenenenus KacaTeabHbIX HANPSKEHUM B TOUKAX MOMEPEUHOr0 ceueHus Oaaku, npu
IUIOCKOM HOIEPEYHOM H3THube, UCTIONB3YIOT GOPMYIY ...

Tema 15: Pacuer 6a/I0K Ha NIPOYHOCTH

15.1. OnHomponeTHas AepeBsHHas Oaika JUIMHOHU | = 6 M Harpy>xeHa paBHOMEPHO pachpeesicH-
HOM Harpy3Koi HHTeHCUBHOCTH (. [{lnamerp nomnepeunoro ceuenus d = 30 cM. 3HaUeHHUE T0MTyCKaEMOIro
HOpManbHOro Hanpspkerus: [o] = 10 Mlla. M3 pacdera Ha IPOYHOCTH IO HOPMAJIBHBIM HaINPSKEHUAM
MaKCUMAaJIbHO JOMYCTUMOE 3HaUe€HNEe NHTCHCUBHOCTH Harpy3ku ( paBHo _ (xkH/m)

15.2. KoncomnpHast 6anka JinHONW HarpyskeHa cuiioii F. CedeHue mpsmMoyroibHoe ¢ pasMepamu b
u h. B ceuennu [-1 makcuMaiibHOE HOpMAITbHOE HATIPSDKEHHE PaBHO G. [Ipenen TeKy4ecTH sl MaTepH-
ana 6anku or 3a1aH. Koadduument 3anaca npoyHOCTH 110 HOPMAJIbHBIM HAIPSHKEHUSM PaBEH..

15.3. banka uMeeT MpsIMOYTOJbHOE IMOTepeuHoe ceucHue ¢ pazmepamu 2b u 3b. IIpu moBopote
MOTIEPEYHOI0 CEYEHUS U3 MOJI0KEHNUs A B MoJI0keHue B rpy30no1peMHOCTh OalIKK, U3 pacdeTa o Hop-
MaJIbHBIM HalpsDKEHUSM, ...

15.4. Tlpu pacuere 6ajIKi Ha IPOYHOCTH IO KACATEIbHBIM HAIPSKEHUSM, KOT/1a popMa U pa3Mephl
MONIEPEYHOI0 CEYEHUS 0 ITTMHE HE MEHSIOTCS, OMTACHBIM CUUTAETCS] CEUECHHUE ...

15.5. OnHonponetHas Oanka JuMHOM | HarpykeHa B cepenuHe mnposera MoMeHToM M. ®opma u
pa3Mepbl MOMEPEYHOr0 CEYSHUS 0 AJTMHE OAKU HEe MEHSIIOTCS. 3HaUYe€HUE JJOIyCKaeMOro HOpMaJbHOTO
HanpsDKeHUs Ui MaTepuana 6anku [6] 3agano. M3 pacuera Ha MPOYHOCTD 10 HOPMAJIbHBIM HalpsiKe-
HUSIM MOMEHT COITIPOTUBIIEHUS TIONIEPEUHOro ceueHus npu u3ruoe Wx nomkeH ObITh HE MEHBIIIE ...

15.6. KoHcomnbHast 6ajka mpsMOyTroibHOTO CeYeHus ¢ pasmepamu b u 2b HarpyxeHna paBHOMEpHO
pacmpesielieHHOW Harpy3koi. JlomyckaemMoe HOpManbHOE HANpsDKEHUE JUTsl MaTepuana Oainku [G] 3a-
naHo. M3 pacdera Ha MPOYHOCTH MO HOPMAJIbHBIM HANPSKEHUSIM MaKCUMAJIbHO JOMyCTUMOE 3HaUeHHE
MHTEHCUBHOCTHU HAarpy3Ku (] paBHO ...

15.7. Tlpu nnockoM u3rude MakcHUMallbHble HOPMaJIbHbIE HAPSKEHUS IEHCTBYIOT B TOUKaX MO-
IIEPEYHOr0 CEYEHMUS, . ..

15.8. OnHomponeTHas AByXKOHCOJbHAs Oanka HarpykeHa cwioi F. K Ganke momomHUTENHHO
npukiaaeiBaetrcs cuia F1 = F. C u3aMeHeHneM cxembl Harpy>KeHust IPOYHOCTh OaJKH ...

15.9. KonconpHas 6ajika MpsMOyTOJIBLHOTO ceueHus HarpykeHa cwior F = 3 kH. Jlomyckaemoe
HOpMaJIbHOE HAmpsDKeHUE i MaTtepuana Oanku [c] = 160 Mlla, nunelnsli pazmep b = 20 mm.
HawuGomnpiias mmHa koHcoim | 13 pacdera Ha MPOYHOCTH IO HOPMAJIbHBIM HANIPSHKCHUSIM paBHA _ CM.

15.10. IBe Ganku OAMHAKOBOIO MOMEPEYHOTO CEYCHMsI M3TOTOBJICHBI M3 OJAHOTO MaTrepuana u
Harpy>keHbl PaBHOMEPHO pacHpe/Ie]IeHHON Harpy3kod ¢ MHTEHCUBHOCTBIO (. banmku OyayT paBHO-
NPOYHBI, KOT/a JJTHHA KOHCOJH |1 paBHa . BiusiHuem xacaTenbHbBIX HAPSOKEHUHN MpeHeopedb.
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15.11. KoncomnbHast 0anka amuHo# | HarpyskeHa MoMeHTOM M. 3HaYeHHE 0Ty CKAeMOTO HOPMaJlh-
HOTO HampsbkeHus [G]| u3BectHO. M3 pacuera Ha MPOYHOCTH MO HOPMAaJbHbIC HAMPSIKEHUSM MUHH-
MaJIbHO JIOITyCTUMOE 3HA4Y€HHE AUaMeTpa MONepeyHoro ceueHust d paBHo ...

15.12. KonconpHas 6anka quHo# | = 1,5 M HarpyskeHa paBHOMEPHO pacipeaecHHON Harpy3Kou
unaTeHcuBHOCTH (| = 640 H/Mm. [TonepeuHoe cedenne — paBHOOEAPEHHBIN TpEyroybHUK. Jlomyckaemoe
HOPMAaJIbHOE HampshKeHUe i Matepuana 6anku [c] = 160 MIla. 13 pacdera Ha mpOYHOCTH 1O HOP-
MaJIbHBIM HalpsDKEHHUSM pa3Mep MONEepeYHoro ceueHus O0anku b pasen  (cm).

15.13. Ilpu pacuere 6anku Ha MPOYHOCTh IO HOPMAJIbHBIM HAINPSKEHUSIM, Korjaa ¢popMma U pas-
MEpBbI [TONEPEYHOr0 CEUEHUsI 10 JUTHHE OalKi He MEHSIOTCS, OIACHBIM CUMTAETCS CEUCHUE ...

15.14. OnnonponeTHas O6anka aauHO# | Harpyxena momenToM M. K Gasike HOMOTHUTEIBHO MPH-
knaapiBaeTcss MoMeHT M1 = M. C u3MeHeHrneM CXeMbl HarpyKeHHs TPOYHOCTh OANKH ... YUECTh TOJIBKO
HOpMaJIbHbIE HAPSYKEHUSI.

15.15. OgHonponerHas Ganka anuHOM | HarpysxeHa cuioii F. Cedenue nmpsMoyroibHOe ¢ pa3Me-
pamu 2b u 3b. TIpenen Texyuectn st MaTepuaina 6anku or 3a1ad. Koadduimenr 3amaca mpoyHOCTH 1O
HOpPMAaJIbHBIM HANPSXKEHUSIM PABEH ...

Tema 16: Ilepememenusi npu usrude. Pacuer 6a10k Ha JKeCTKOCTh

16.1. Konconbhas 6anka mmHoii | = 80 cm Harpykena momentom M = 40 Hwm. ITonepeunoe ce-
yeHHe GaTKH IPAMOYTONBHUK: b =4 cm, h = 0,6 cm. Moayns ynpyroctu marepuana E = 2*10° MITa.
Panuyc kpuBu3Hb! Oanku B ceuenuu I-1 paen  (m).

16.2. KonconpHas Ganka JainuHOM | HarpyeHa paBHOMEPHO paclpe/ieieHHON Harpy3Koid MHTEH-
CHBHOCTBIO (. Moayis ynpyroctu marepuana E. Cedenue kpyrioe auamerpom d. Paanyc KpuBU3HBI
ocu OaJKu B OTIACHOM CEYEHUH PaBeH ...

16.3. CrepxkeHb U3 OJHOPOJHOIO MaTepHaia HarpyeH MoMeHTaMu M. JKeCTKOCTh MONepevyHOro
ceuenus Ha u3rub Elx mo qnune nocrosinna. Pagnyc KpuBU3HBI P OCH CTEPKHS PABEH ...

16.4. Crepxenn amuHoi | Harpysxen momeHnTamu M. JKeCcTKOCTh MOMEPEUHOT0 CEYCHUST Ha U3THO
EJx mo nnuHe moctosiHHa. Ilpu yBenWyeHUM UIMHBI CTEPKHS B JIBa pa3a paauyc KPUBU3HBI P OCHU
CTEPXKHS ...

16.5. [lepeBsinHast Oaika MpsSMOYTOJIBLHOIO CEYCHHS IUPHHOM b = 6 cM BeIcOTO# h = 4 cM u30-
THYTa Ha JyTe OKPYKHOCTH paauycoM 40 M. Moxyns ynpyroctu aepesa E = 10* MIIa. MakcumansHoe
HanpspbkeHue B 6anke pasHo  MIla.

16.6. OnHomnposeTHas O6anka JuHO# | B cepenune nponera Harpyskena cuioit F. XKectkocts no-
nepeyHoro ceueHus Ha m3rubd EJx mocrosHHa no anune. [lpu yBennMueHun JUIMHBI IPOJIeTa B Ba pasa
MaKCHUMAaJbHBINA TTPOTHO ...

16.7. Konconps anunoit 2| HarpyxeHna aBymss MOMeHTaMH. JKECTKOCTh MOMEPEYHOr0 CEYEHUs Ha
n3rub EJx mo muymne nocrostaHa. [Tporu6 cBo001HOTO KOHIIA KOHCOJIH PAaBEH O, €CIIM 3HAYCHHE MOMEHTa
M paBHo ...

16.8. Ha pucyHke moka3aH NpUMepHBIN BUJ U30THYTOH ocu Oanku. CxeMa Harpy>keHHs Oalku,
COOTBETCTBYIOIIAS MpeICcTaBIeHHON (hopMe n3rnbda, mokazaHa Ha CXeMe ...

16.9. KoHconb Ha TTOJIOBUHE JUIMHBI HATPYKE€HA PAaBHOMEPHO pacipeieIeHHON Harpy3Koi HHTEH-
cusHocTH ( = 20 kH/M. Mozyns ynpyroctu matepuana 6anku E = 10 MITa, pasmep | = 2 m. IIporu6 na
CBOOOIHOM KOHIIE KOHCOJIM HE J0JDKEH IpeBbImath [d] = 1 cM. 13 ycrnoBus KeCTKOCTH THaMeTp More-
peunoro ceuenus d paBeH _ (cm).

16.10. KoncomnbHast 6anka amuHoi 2| Harpyxena cunoit F u momentom M = Fl. Pa3zmepsr more-
PEYHOro CeueHUs 1o JUIMHE OanKu He MeHAI0TCsA. Moayiib yrpyrocta Matepuana £. @opma U30rHyTOM
ocH OaNKy Ha IEPBOM YUYacTKE OMHMCHIBAETCS KPUBOH MopsIKa, a Ha BTOPOM MopsIKa.

16.11. OmHonponetHas Oanka JUHOI |, BEIcOTOM h HarpyeHa paBHOMEPHO pachpeieieHHON
Harpy3koil. Paguyc KpuBH3HBI HEUTPAILHOTO CJIOSl OaJKW B CEpelIMHE MposieTa paBeH p. JKeCTKOCTh
MOTIEPEYHOT0 ceueHust Ha u3rud EJx mo Bceii anuHe noctosHHa. MakcuManbHOE HOpMATbHOE HaIpsiKe-
HUE B Oasike paBHO ... (BnusHue momepedHoii CUITbl HA I3MEHEHUE KPUBU3HBI HE YUUTHIBATB).

16.12. YuacTok Oanku Harpy>keH paBHOMEPHO pacHpeelIeHHON Harpy3koil MHTEHCHBHOCTH (.
Monyne ynpyroctu Matepuana E. Ilo anuHe yyacTka pa3Mepsl NONEPEYHOIO CEUEHUSI HE MEHSIOTCS.
dopma ocu U30THYTON OATKK HA TaHHOM Y4acTKe OMUCHIBACTCS KPUBOI MOpsIKA.

29



16.13. Koncouns mymHo# | Harpysxena cuiioit F. Cedenne 0anku npsMOyroibHOE C pa3Mepamu b u
h. Monayse ynpyroctu marepuana E. [pu yBenmuenuun nuHeiHbix pasmepos (I, b, h) B 1Ba pasa 3naue-
HHE MaKCUMaJIBLHOTO IIPOruoa ...

16.14. KonconbHas 6anka amunoi 2| Harpyxena cunamu F. Moayas ynpyroctu mMatepuaia E,
OCEBOW MOMEHT MHEPIIMHU ceueHHS Jx 3amanbl. [Iporud KOHIIEBOTO ceYeHHs IPUMET 3HaUeHUE O, Koraa
3HaueHue cuiibl F paBHO ...

16.15. KoHconpb Harpy»eHa BHEIIHUMU MOMEHTaMu. [IpuMepHbIi BUI M30THYTOM OcH Oallku o-
Ka3aH Ha CXeMe ...

Tema 17: Buabl Harpy:keHusi CTEPKHA

17.1. Tlpu 3a1aHHOM BapUaHTE Harpy>KEHUs paMbl BHEITHUMU CHUJIaMH y4dacTok I paboTaeT Ha ...

17.2. OueHky Npo4YHOCTH MaTepuasa Mpu 3aJaHHOM HAMPS>)KEHHOM COCTOSIHUU B OMACHOW TOYKE
CTEPIKHS C KPYIJIBIM CEYEHUEM MPOBOJISAT C HUCIIOIH30BAHUEM TEOPU IPOUHOCTH MPH:

17.3. [Ipu 1aHHOM BapHaHTE HATrPYKEHHsI CTEPIKEHb MPSIMOYTOJILHOTO CEYCHUS ¢ pasmMepamu b u
2b ucnbITHIBACT ...

17.4. Pama kpyrioro cedeHus HarpyxeHa cunoii F. Kpydenue u miockuii monepeyHslii U3rud
HCIIBITBIBACT(-FOT) YYaCTOK(-KH) ...

17.5. Cxema Harpy»>KeHusi CTEp>KHsI KBAJPaTHOIO CEYEHUs] BHEIIHMMHU CHJIAMU [IOKa3aHa Ha pHU-
CyHKe (0JIHa CHJIa JISKUT B INTIOCKOCTH YepTekKa, BTOpas — MePHEHAUKYJIISIPHO M10ckocTr). Jedopmarmu
(pacTspkeHHe, KPYYCHHE M TUIOCKHIA TIONIEPEYHbIN U3rub) 0JJHOBPEMEHHO BO3HUKAIOT HA y4acTKe (-ax)

17.6. Cxema Harpy>keHus CTEp>KHsI BHELTHUMU CUJIAMU IIPEJCTaBJIEHA HA pUCYHKeE. J[n1HbI yyacT-
KOB OJIMHAKOBBI U paBHEI |. TpeTuil y4acToK cTepiKHs UCTIBITHIBACT Je(OpMAaLHY ...

17.7. Cxema HarpykeHusi pambl IOKa3aHa Ha pHUCyHKe. llepBbIil y4acTOK HCIBITHIBAET
, BTOpOit .

17.8. IIpu naHHOM BapuaHTEe Harpy>KeHUsi CTepxeHb | paboTaeT Ha nedopMalnio pacTsKeHUE.
Ecnu ygamuts onny cuiy F, To crepkens | Oyaer UCTIBITHIBATS ...

17.9. CrepeHb MPSIMOYTOJILHOTO CeYCHUs ¢ pasMepamu b u 2b Harpyxen cuinamu F u Fi1. Crep-
’KEHb PabOTaeT Ha YUCTHIM KOCOM U3rud, Korjaa 3HaueHue cuibl F1 paBHo ...

17.10. IIpu 3agaHHOM BapHaHTE Harpy>KE€HUs BHEIIHUMHU CWJIAMU CTEPKEHB NMPSMOYTOJIBHOTO Ce-
YeHus ¢ pazmepamu b u 2b ucneiThiBaeT ...

17.11. Pama KpyrJoro rnomnepeyHoro ceueHus HarpyxeHna cunamu F u 2F. Yyacrok pamsl [ ucnsl-
TBHIBAeT ...

17.12. Cxema Harpy»eHus: paMbl BHEIIIHUMU CHJIaMM MTOKa3aHa Ha pUCYHKE. Y4acToK pamsl I Oy-
JIeT UCTIBITHIBATh AeQOopMaIiIo KpyueHHe, KOria 3HaueHue cuiibl F1 paBHoO ...

17.13. Cxema HarpyskeHus pambl KpyIJIoro IoNepevyHOro CEYeHNs 0Ka3aHa Ha pUCYHKE. Y 4acTOK
pambl | HCIIBITBIBAET ...

17.14. Ha crepxenp neiicTBytoT BHemHue cuiibl F u 2F. Ceuenne npsiMoyroipHOE € pa3Mepamu
b u 2b. YuacTku cTepHs HCIBITHIBAIOT: ) 1 — Kpy4eHue, 2 — Kocoi u3rud; 6) 1 — miockuii monepeyHblit
u3rud, 2 — Kpy4eHHe U IIIOCKUH MonepeyHblil M3ruod; 6) 1 — KpydeHHe U TUIOCKUH ToNepeyHbIil H3rHo,
2 — Kocoii u3rud; 2) 1 — kpyueHue u IIOCKUI MOTMEePEYHbIH U3ruo, 2 — Kpy4eHHe U KOCOM U3rHo.
Tema 18: IIpocTpaHcTBeHHBIH U KOCOM U3rud

18.1. TlonepeuHoe cedeHne CTEPKHS MPIMOYTOIBHUK ¢ pasMepamu b u 2b. TInockocTs aeicTBus
n3rudaromiero MoMenTa M pacrosiokeHa Haj yriaoM 45° K IJIaBHbIM LIEHTPaJIbHBIM OCSAM. 3HAYECHUE
MaKCHMaJIbHOTO HOPMAaJIbHOTO HAIPsDKEHUS B JAaHHOM CE€YEHUU PAaBHO ...

18.2. CrepeHb KBaIpaTHOTO CEUEHHsI HarpyskeH BHEIHUME cuiamu F u 2F. JIuneitnsie pa3mepsl
b u | = 10b 3agansl. 3HaueHHe HOPMATTLHOTO HAMPSKEHUS B TOUKe B paBHO ...

18.3. Creprxenp anuHOM | psiMOyronbpHOTO cedueHust ¢ pazmepamu b u 2b Harpyxen MomeHTOM
M. [1110CKOCTB IeHCTBHUSI MOMEHTA PacIoiokeHa o1 yrioM 60° k ocu y. Moynb ynpyrocTu MaTepuaia
E, pa3mep b usBectHbl. JluneitHas nedopmaius B Touke B, B HampaBlIeHUN OCH CTEPIKHS, TOCTUTHET
3HAYEHUS €, €CIIM MOMEHT M OyZeT paBeH ...
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18.4. CtepxkeHb HarpykeH cwioi F, kotopast pacmosioskeHa Haj yriaoM o = 30° Kk BepTHKATBHON
OCH CUMMETPHH H JIS)KUT B INTIOCKOCTH ceuenus. Jluneitnbie pasmepsi b u | 3amanbl. HopmansHoe Hampsi-
’)keHue B Touke B ceuenns -1 paBHo ...

18.5. CreprkeHb MPSAMOYTOJILHOTO CEYCHHUs ¢ pasmepamu b u 2D, munoii | HarpykeH MoOMeHTOM
M. TInockocTh AeMCTBYSI MOMEHTA PAacIoIOKEHa MO YIIIOM 45° K TIIaBHBIM LIEHTPAJIBHBIM OCSIM Ceye-
Husi. OTHOIIEHUE 3HAYEHN HOPMAJIbHBIX HanpsokeHu B Toukax B u C paBHo ...

18.6. CteprkeHb KBaIpaTHOT'O CEUEHUs HarpyKeH BHEeIHUMHU cuiiamu F u F1. Jluneiinsie pazmepsl
| u b 3amanbl. HopManbHoe HampsbkeHue B Touke B paBHO Hyimto, Korya cuia F1 paBHa ...

18.7. IIpu kocoM n3rube MONHBIA MPOTUO CEYCHHUST CTEPIKHS ONPEIENIAETCS KaK ...

18.8. CrepskeHb MPSIMOYTOJIBHOIO cedeHus ¢ pasmepamu b = 2 cm, h = 3 cm, mmnaoii | = 40 cm
Harpy»eH BHEITHUMHU cujiaMu. MaTepuall CTepKHs 0IMHAKOBO paboTaeT Ha pacTshkeHue u cxatue. [lo-
nyckaeMoe HanpsikeHnue st matepuana [c] = 160 MIla. 13 pacdyeTa Ha TpOYHOCTH 110 HANPSIKEHUSIM
3HavyeHue cuibl F paio  H.

18.9. Crepxenb anuHOi | mpsMoyronbHOTO ceveHus ¢ pazmepamu 2b u 3b narpyxen cunamu F1
u F2. I3mepennsle nuHeliHble qegopmannu B Toukax B u C 1o HanpaBieHUIO OCH CTEP)KHS OKa3aJIuCh
onuHakoBbl. CiieoBaTenbHO, oTHOIIeHue F1/F2 paBHoO ...

18.10. CrepikeHb IPSMOYTOJIBHOTO CeYeHHUs ¢ pasMepamu 2b u b Harpysxen cuinoii F, nexarnieii B
IUIOCKOCTU cedenust Xy mon yriaom 30° k ocu Y. Moayib ynpyroctu Matepuia £ u pasmep | 3a1aHsi.
Jluneiinas nedopmanus B Touke B 1o HanmpaBiIeHUIO OCHU CTEP)KHS PaBHA ...

18.11. CreprkeHb MPSIMOYTOJBHOTO CeUeHHs ¢ pasMepamu b u 2b HarpyskeH cuoit F, nexareit B
ockoctu Xy. Pasmep | 3anan. HopmanbHoe HanpsbkeHUe B TOYKE A paBHO ...

18.12. CrepxeHb KBaJIpaTHOTO CEUYEHUs HArpykeH BHeImHuMU cuiamu F u 2F. Jluneiinsle pasz-
mepsl | 1 b 3aanb1. 3HaueHHe MaKCUMAaIBHOTO PaCTATHBAIOIIEIO HOPMAIBHOTO HANPSDKEHUS B CTEPIKHE
paBHoO ...

18.13. B nonepeyHOM NpsIMOYTOJILHOM CEYEHUH CTEPXKHA ¢ pazMepamu b u 2b onpenenens: 3Ha-
yeHus u3rudaronmx MoMeHToB Mx = 2M u My = M. HopmanbHOe HanpspkeHHe B TOUKe B paBHO ...

18.14. KoncouspHas Oanka HarpyxeHa MomeHTamMu M u 2M. Cedenue npsiMOyrojbHOE ¢ OCEBBIMU
momeHTamu conpoTtusieHust Wx = 2W, Wy = W. Matepuan 6anku o1uHaKOBO paboTaeT Ha pacTshKeHHe-
cxarue. [lomyckaeMoe HopMaabHOE HanpspkeHHe [G| 3axaHo. 13 pacyera Ha IPOYHOCTH IO HOPMAaJb-
HBIM HaIlpsDKEHUSIM MUHUMAJbHO JOITyCTUMOE 3HaueHHe napamerpa M paBHO ...

18.15. CteprkeHb IPSIMOYTOIBHOTO ceueHus ¢ pasMepamu b u 2b, munoii | HarpyskeH BHEITHUMHA
cunamu F1u F2. 3Hauenrne HopManbHOTO HANPsHKEHUS B TOUKe B OyieT paBHO 3HAY€HUIO HOPMAJILHOTO
HanpsbkeHus B Touke C, koraa otHotnenue Fi/F2 paBHo ...

Tema 19: U3rud ¢ pacraxeHueM-CKATHEM

19.1. CtepikeHb KPYTIIOTO cedeHus auaMeTpom O HarpyskeH critoi F. 3HaueHre MaKCHMAalIbHOTO
HOPMaJIbHOI'O HAIIPSKEHUS PABHO ...

19.2. CryneHuaThlii CTEpXKEeHb Harpy»xeH cutoi F. JIuneinslit pasmep b 3amxan. 3HaueHHe MaKCH-
MaJbHOI'0 HOPMAJIbHOI'O HAIPSYKEHUS B CTEPAKHE PABHO ...

19.3. Cxema Harpy>keHus crepxHs cunamu F u F1 = F noka3ana Ha pucyHke. [lonepeunoe ceue-
HHE — paBHOOEAPEHHBIN TPEYToJIbHUK C pazMepoM ocHoBaHus D 1 BeicoTO# h. [Ipn cMeHe HanpaBieHus
cuibl F1 Ha MPOTHBOIOIOKHOE MAKCUMAJIBHOE PACTITMBAIOIIEe HAMPSKEHUE B MOMEPEYHOM CEUEHUU
CTEPKHS ...

19.4. Crepxenb kpyrioro cedenusi auamerpom d Harpyxken cwiamu F u Fi=F. Ilpu cmene
HarpaBJIeHUs CUJIbI F1 Ha MPOTUBOIIOI0KHOE MAKCUMAJIbHOE HOPMaIbHOE HAIPSIKEHHUE ...

19.5. Crepxenb HarpysxeH cuiiamu F u 2F. Jlunelinsiit pa3mep b 3agan. 3HaueHne HOpMaIbHOTO
HanpspkeHus B Touke K nmonepeyHoro cedeHust paBHo ...

19.6. CtepskeHb KBaJpPaTHOTO CEUCHHsI CO CTOPOHOM b Harpyxen apyms cuiamu F. Ecim usme-
HUTb HAIlpaBJIEHHUE OJHOM M3 CHJI Ha IPOTUBOIIOJIOXKHOE, TO 3HAYEHHE MAaKCHMaJbHOTO HOPMaJIbHOIO
HANPSDKEHUS ...

19.7. CtepxeHb KBaJIpaTHOTO CEYCHHUSI CO CTOPOHOM D Harpy»keH BHEIIHUMHU CHIIAMH. 3HAYCHUE
HOpPMaJIbHOTI'O HANpsDKEHUs B Touke B paBHO ...
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19.8. CtepikeHb Kpyrioro ceueHus nuametpom d HarpysxeH nByms cuiiamu F u F1 = F. [1pu cmene
HarfpaBJIeHUs CUIIbl F1 Ha MPOTUBOIOJIOKHOE 3HAUEHHE MAKCHUMAaJIbHOTO HOPMAJIBbHOT'O HAPSDKEHHS B
MOTIEPEYHOM CEUEHUU CTEPIKHS ...

19.9. CtepikeHb UMeET MPSMOYTONIbHOE ceueHue ¢ pasmepamu b u 2b. Koopaunats! Touku npu-
noxenust cuiibl F 3ananst: Xk = b/4, yr = b/2. 3naueHre MakCUMaTbHOTO HOPMAJIBHOTO HAMPSHKEHHS T10
a0COJIIOTHOMN BEJIMYMHE PABHO ...

19.10. Crepxenb HarpyxeH cuiamu F. [lonepeuHoe ceueHune paBHOOEIPEHHbBIN TPEYTOJIBHUK C
pa3MepoM ocHOBaHUs b 1 BbIcoTO# 2h. MakcumanbHOE pacTsAruBarolee HalpsHKeHUE B CTEPIKHE PaBHO

19.11. CrepxeHb KpYyTIJIOTO CEYeHUs JuaMeTpoM O Harpy>keH BHEITHUMU CHUJIaMH. 3HAUYCHHUE MaK-
CHUMAaJIbHOT'O0 HOPMAJIbHOT'O HaNpPsKEHUS B IIONIEPEUHOM CEYEHUH CTEPXKHS PaBHO ...

19.12. CrepxeHb NPSIMOYTOJILHOTO CEYEHHS C pa3Mepamu b u 2b Harpy)keH BHEIIHIUMU cuitamu F
u 2F. B ceuenunn -1 3Hauenne HopMaabHOro HanpspkeHus B Touke C paBHO ...

19.13. Cuna npuinoskeHa B IEHTPE TSHKECTHU MONEPEYHOI0 CEYEHMSI 110 HAIIPaBJIEHUIO OCU CTEPIKHS.
[Tpu mepemenieHUH CUJIBI OT LIEHTPA TSHKECTH, HapajulebHO HAYaJIbHOMY IOJIOKEHHUIO, HOPMaJIbHOE
HaIpPsDKEHUE B LIEHTPE TSHKECTU NIONIEPEYHOIO CEUEHUH ...

19.14. CrepikeHb KBaIPAaTHOT'O CEYCHUS CO CTOPOHO# D Harpy)keH BHEIIHUMH CHJIAMU. SHAYCHUE
MaKCHMaJIbHOTO HOPMaJIbHOTO HAIIPSKEHUS B CTEP’KHE PABHO ...

19.15. CrepikeHb KBaIpaTHOTO cedeHus ¢ pazmepamu bxb, munoii | = 10b Harpysxen BHEITHUMU
cwiamu 2F u F. 3HaueHne HOpMaIbHOTO HarpspkeHus B Touke C paBHO ...

Tema 20: U3rud ¢ kpyyeHuem

20.1. Cxema Harpy>KeHusi CTEpP>KHS KPYIJIoro ceueHus auamerpoM d, mmHol | mokasaHna Ha pu-
CyHKe. 3HAYCHHE JI0MyCKaeMOro HaMPsOKeHUsI 11 MaTepuaia |G| 3a1ano. 3HaueHne mapaMeTpa BHEIII-
Hell Harpy3ku M, 1o Teopuu HauOOJIBIINX KacaTEeJIbHBIX HAIIPSKEHUH, PaBHO ...

20.2. CtepskeHb KpYyTJIOro MonepeyHoro ceueHus nuamerpom d, mmnoit | = 10d Harpysxen cuitoit
F. HampsbkeHHOE cOCTOsIHME, KOTOPOE IT0OKA3aHO HA PUCYHKE, COOTBETCTBYET TOUKE ...

20.3. B monepeyHoM CeueHNH CTEePXKHS JeHCTBYIOT M3rubaromue MoMeHTsl Mx = M, My = 2M u
kpyTamuit MomeHT Mk = 2M. Ceuenue kpyrioe nuamerpom d. 3HaUCHUE YIKBHBAICHTHOTO HAIIPSKECHHS
B OIIACHOM TOYKE, TO TEOPUU HAHOOJBIINX KacaTENbHBIX HANIPSKEHHUH, PaBHO ...

20.4. B omacHOM CeYeHHHU KPYTJIOTO CTePXKHS 3aaHbl: u3rudaronue MoMeHTsI Mx = M, My = 2M,
KpyTsamuid MoMeHT Mk = M. Jlomyckaemoe HampspkeHHe JUIs MaTepuasia CTep)KHs paBHO [G]. MuHuH-
MaJIbHO JIOIYCTHMOE 3HaYeHHUE uameTpa 0, 1o TeOpur HauOOIBIINX KacaTeIbHBIX HAMIPSHKEHUH, paBHO

20.5. CtepskeHb KpyTJIoro ceueHust quamMerpoM d HarpyskeH cuioi F. 3HaueHue SKBUBaJICHTHOTO
HANPSDKEHUS B OMACHBIX TOYKAX, 10 TEOPHH HaUOOBIINX KacaTeNbHBIX HAMPSHKEHUN, PaBHO ...

20.6. Crepxenp quamerpoM d, mimuHoi | HarpykeH cumaMu yepe3 abCOMIOTHO KECTKUN DJIEMEHT
nuHoit 2. Tpu yaaneHun 0THOM U3 CHIT TPY30IM0IbeMHOCTD CTepPKHS . [IpH penieHnu 3a1auu Boc-
MOJIb30BATHCS TEOpUEH HanOOIBIINX KacaTenbHbIX HanpspkeHui (111 Teopust mpounocTn).

20.7. CtepkeHb IPIMOYTOJIBHOTO ceueHus ¢ pasmMepamu b u 2b Harpysken cumoit F. OnacHbiMu
ABIIAIOTCS TOUYKH ...

20.8. Cxema Harpy»KeHHs KPyrioro crep;kus quamerpom d =2 cm, anunoii | = 20 cMm nokasaHna Ha
pHCyHKe. 3HaYeHHE JIOIYCKaeMOro HOPMaJIbHOTO HANpPsHKEHHS Ui MaTepHaia, OJUHAKOBO paboTaro-
IIETO Ha pacTsbKeHue U cxkarue, [c] = 160 MIla. MakcumanbHOE 3HaUe€HHUE CHIIBI F, KOTOpYIO MOKHO
IIPWIOKUTB K CTEPXKHIO, U3 pacyera 1o HanpsbkeHusMm paBHo  H. IIpu pemenun 3agaun ucnonb3o-
BaTh TEOPHIO HaMOONIbIINX KacaTeabHbIX HanpshkeHui (111 Teopuro mpounocT).

20.9. B nonepe4HOM CE€UEeHUH CTEPXKHS JeHCTBYIOT u3rubdarone MoMeHTsl Mx = 2M, My = 3M u
kpy st MoMeHT Mk = 4M. Cedenue kpyrioe quameTpoM 0. 3HaueHHe 3KBUBAJICHTHOTO HAMPSDKSHHUS
B OINIACHOM TOYKE, M0 TEOPHHU yJICIbHOM MOTEHIIMATILHON SHEPTru (POPMOM3MEHEHUS, PABHO ...

20.10. CrepxeHb KpYyTJIOTO CEUEHUs paboTaeT Ha KpydeHHE M U3ruod. B omacHBIX TOUKax Hamps-
JKEHHOE COCTOSIHHE ...
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20.11. CrepskeHb AMHHOM | KBapaTHOTO ceUYeHUsI CO CTOPOHOI b HarpyxeH kak moka3aHo Ha pu-
cyHke. B Touke «K», monepe4Horo cedeHus pacroyioK€HHOTO BOJIU3M 3a/1€IKH, HAIIPSPKEHHOE COCTOSA-
HUE TMOKa3aHO Ha CXEME ...

20.12. Ctepikens kpyriaoro ceuenus auamerpom d mmunoii | = 10d Harpyxen cunoit F. 3naueHue
HKBHUBAJIEHTHOTO HAIPSKEHMSI B OTTACHOM TOYKE CTEPKHS, 110 TEOPUH yAETbHON MOTEHIIMAIBLHOU dHEp-
ruu (OpMOU3MEHEHHMS], PABHO ...

20.13. CrepskeHb KPYIJIOro cedeHus quaMerpoM d HarpykeH Ha cBoOOHOM KoHIle cuiioi F. Ha
pacctosiHuu | 0T CBOOOAHOTO KOHIIA TIPUIIOKEHA, TIEPIIEHANKYIISIPHO OCH CTEPIKHS, Iapa CHJI C MOMEH-
toM Fl. 3HaueHne SKBUBAICHTHOT'O HANPSKCHUS B OMACHOM TOYKE CTEP)KHs PaBHO ... [Ipu perieHun
3aJ]auu BOCIOJIB30BATHCS TeOpuel yAeabHON NMoTeHIualbHON Hepruu Gpopmounsmenenus (IV teopus
IIPOYHOCTH).

20.14. Crep:keHb KBaJPaTHOTO CEYEHHS CO CTOPOHOM D HarpyxeH MOMEHTaMu. 3Ha4eHHE SKBU-
BaJICHTHOT'O HAIPSDKEHUS B OINACHBIX TOYKAX, MO TEOPUU HAaMOOJBIIMX KacaTelIbHbIX HANpPSKEHU,
paBHO . ITpu pemenuu npuasts Wi = 0,23,

20.15. Crepskens Kpyriioro ceucHus quamerpom d, mmmnoit | Harpysken cumoit F. Hanpsokentoe
coctosiHue B Touke C OKa3aHO Ha PUCYHKE ...

4.1.4. JlomamiHee 3aJaHue

JlomaliiHee 3alaHle UCTIONB3YETCs TSl OLIGHKH KauecTBa OCBOCHHUs oOydaromuMces oOpa3oBa-
T€J'ILHOI71 nporpaMMm 110 OTACJIBHBIM TEMaM IUCHUIIJINHBI. I[OMaIHHGC 3a1aHUC OLUCHUBACTCA OHGHKOﬁ
«3a4TEHOY, «HEe 3auTeHO». OleHKa 00bsBIsAETCS 00yYaroImeMycsi HeIOCPEICTBEHHO MOCIE CIAYH KaX-
JOM 3a/1auyl JOMAaITHET O 3aIaHus.

IIxkana Kpurtepun onenuBanus

OI_IeHKa «3a4YTCHO» - 3a1aHKC PCUICHO IMMPABUJIBHO

OHGHKa «HEC 3a4TCHO» - 3aIaHUC PCUICHO HCIIPABUJIBHO

[TepeuyeHb TeM MHAMBUIYANbHBIX 33124 IOMALIHETO 3aaHHUs:

1. ITocTpoeHue >M0p BHYTPEHHUX CHIIOBBIX (PaKTOPOB MPU PACTSIKEHUU (CKATHH),

2. IlocTpoenue 3m0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPHU KPYUEHHH,

3. ITocTpoeHne 3m0p BHYTPEHHUX CUIIOBBIX (JaKTOPOB MpHU U3ruoe,

4. TlocTpoeHue 310p BHYTPEHHUX CHIIOBBIX (PaKTOPOB MIPU U3THOE C UCTIONBb30BaHUEM YpaBHE-
HUM CHJI 1 MOMCHTOB,

5. IlocTpoeHue 310p BHYTPEHHHUX CUIIOBBIX ()aKTOPOB B INIOCKOH pame,

6. Pacuer Ha IPOYHOCTH MPU PACTKEHUH (CXKATUHN),

7. PacueT Ha MPOYHOCTH NP KPYUEHHH,

8. Pacuet Ha MpOYHOCTH MpH U3rHbe OATKH U3 MPOKATHOTO MPOQHIIS,

9. PacueT Ha MPOYHOCTH NMPH U3rHOE OATIKU C COCTABHBIM CEUEHHUEM,

10. PacueT Ha poYHOCTH IIpU U3THOE,

11. PacueT Ha MpOYHOCTH MPU KOCOM U3THOE,

12. Pacuer Ha MpOYHOCTH MPHU U3TUOE C PACTHKEHUEM-CKATHEM,

13. PacueT Ha MPOYHOCTH MPHU U3THOE C KPYUCHHUEM,

14. PacueTr Ha MPOYHOCTH MPH CI0KHOM COIPOTHUBIICHUH.

4.1.5. KomnbroTepHast CHMYJISLNS
KomnpiorepHble cUMYIISIMY (KOMIBIOTEPHOE MOJAEIUPOBAHNE B IIUPOKOM CMBICIIE) — 3TO MO-

JeMpoBaHKe (CO3/IaHue, MPOCKTUPOBAHUE) YUCOHBIX 3a/1ady, CUTYallMid U UX PEIICHUE TPU MOMOIIN
KOMITbIOTEpA.
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KomnprorepHble CUMyJISLIUN HMUTUPYIOT pealibHbIE YCIOBUSL, cuTyaluu. [[pumeHeHue ux B npo-
(deccroHaTbHOM 00pa30BaHUU MO3BOJIET 00YYAIOLUIMMCS OCBauBaTh TEOPETUYECKHE 3HAHMS, HEOOXO-
JUMbIe TIPAKTUYECKUE YMEHUS B O€30MaCHBIX YCIOBUAX, C MEHBIINMU 3aTpaTaMH (BPEMEHHBIMH, KO-
HOMUYECKHMH U JIp.), IPU HEAOCTYIHOCTH HEOOXOIUMOro 000pyI0BaHUs, CIIEIIU(PHUKH HCCIIeyeMOro
ABJIeHUs (MaciTad, JIUTEIbHOCTD IPOTEKAHUS MPOLIECCa U Ap.), CHUKAET PUCK MPHU OLIMOOYHBIX JIEH-
CTBUSIX, MIO3BOJIIET POPA0ATHIBATH CUTYALMIO HECKOJIBKO Pa3, yUUThIBAs NPEIAbLAYIIUN OTIBIT, a TAKKE
MO3BOJISET 33J]aBaTh Pa3HOOOpa3HbIE YCIOBUS ACSITEILHOCTU C Pa3HbIM YPOBHEM CIIOKHOCTH.

ITocpencTBOM INPUMEHEHHS KOMIIBIOTEPHOW CUMYJIALIMU IPENOAABATENb MOXKET pealu30BaTh
pobiieMHOe 00yueHue, co3/1aBasi 00yUaroUMMCs YCIOBUS JJI1 CAMOCTOATEIbHOI'O OCBOCHHSI TEOPETH-
4yeCcKuX 3HaHuH. Takke KOMIBIOTEPHAsI CUMYJIALMUSA [103BOJISIET IIPENIOABATENI0 OLIEHUTh YPOBEHB OCBO-
€HHs 00YYaIOUIMMUCS TEOPETUYECKOT0 MaTepralla, YMEHUsI IPUMEHSATh €ro Ha MPaKTUKE.

CryieHTbl, CAaMOCTOSITETILHO padoTast ¢ KOMIBIOTEPHON CUMYJISILIUEH, OCBauBasi TEMy, KOTOPOii
OHa MOCBSIIIEHA, CMOTYT YIJIyOUTh CBOM 3HAHUS MO IUCLUUIUIMHE, JIydllle pa300paThCs B TEME; HAy4aTCs
IPUMEHSATh 3HaHUS B MPAKTHUUECKOH (MpodeccroHaIbHOM) NesITeIbHOCTH, aHAIU3UPOBAaTh IPOU3BO/I-
CTBEHHbIE (IpaKTUYeCKUe, TpodecCHOHAIbHbIE) CUTYallH, BbIpadaThIBaTh (IPUHUMATE) Haubosee 3¢-
(eKTUBHBIE pelIeHUs Il JOCTHKEHUSI He0OOXOAMMOT0 pe3yJsIbTara.

Jlis opranuzanuu 3aHsITHS C IPUMEHEHUEM KOMIIBIOTEPHBIX CUMYJISILIUI MOYKHO HCIIOIb30BaTh
CJIEIyIOIIHE CPELCTBA!

1) BupTyanbHbIe Ja0OPATOPUH — MPOTrPAMMHO-AIINAPATHBIN KOMILICKC (JIEKTPOHHAS cpena),
MO3BOJISIOIIAs IPOBOJUTH OMBITHI 0€3 HEMOCPECTBEHHOI0 KOHTAKTA C peaJlbHOM yCTaHOBKOH, 1abopa-
TOpUel, 000pyTI0BAaHUEM WJIU IPU IOJHOM UX OTCYTCTBUHU (Hampumep, poBeeHUE JaOopaTOpHbIX pa-
00T, (pU3NYECKUX, XUMUUYECKUX OIBITOB U T.IL.);

2) BUpTyaJbHbIC (KOMIBIOTEPHBIC) TPEHAXKEPHI — HIICKTPOHHAS Cpe/ia sl BBITIOJIHEHHS Tpodec-
CHOHAJIBHBIX 3a/1a4, OTPAa00TKH MPAKTUYECKUX YMEHHIA;

3) KOMIBIOTEPHBIC MOJICIIA U3y4aeMOro 00bEKTa — 3aMelIeHHe 00bEKTa UCCICIOBaHMS, KOH-
KPETHBIX NPEIMETOB, SIBJICHUH C LI€IbI0 U3YUYEHUS UX CBOICTB, MOIy4YeHUs] HEOOXOAUMOM nHpOopMaun
00 oOBexTe.

[TpoBOIUTH 3aHsATHE C MPUMEHEHUEM 3TOM TEXHOJIOTUH JIydllle Ha MPaKTUYECKUX U JJabopaTop-
HBIX 3aHATHSX, IPU HEOOJBIIOM KOJUYECTBE OJTHOBPEMEHHO pabOTalOIIMX CTYAEHTOB — OKOJIO 15 ye-
JIOBEK WJIM B IpyImax 10 5 yesloBeK. JTO MO3BOJIUT MPEINOoaBaTesN0 ONepaTUBHO U KAUE€CTBEHHO OKa-
3bIBaTh HEOOXOIUMYIO TIOMOIIH 00YUYAIOMIUMCS, KOHCYJIBTUPOBATh KaXIOTO CTYACHTA WIH TPYIILY 110
BO3HHKAIOIIKM INpobsieMam, BorpocaM. Taxke KOMIIBIOTEpHbIE CUMYJISLUN TPUMEHUMBI B IUCTaHIIN-
OHHOM OOYYEHUH, TJe CBSI3b C MPENoJaBaTeseM, ero KOHCYIbTAIIH 110 BO3HUKAIOIIUM BOIIPOCaM pea-
JU3YETCs Ha PacCTOSHUU. B TakoM ciydae orpaHudeHue 1o KOJUYECTBY yYaCTBYIOUIMX 00y4aroIuXcs
OTCYTCTBYET.

Bpewmsi, HeoOxoaumoe Ui IpUMEHEHUs! JaHHOH TEXHOJIOTHH, MOXKET ObITh pa3HbIM, B 3aBUCH-
MOCTH OT MOCTaBJICHHOM 11eJI1, y4eOHBIX CUTYaIUH.

MOXHO BBIIEINUTH CIIEIYIONIME OCHOBHBIE 3TAllbl peau3allii TEXHOIOTUN KOMIIBIOTEPHOH CH-
MYJISLINN.

IIOArOTOBUTEJIBHBINA 1 MOTUBAILIMOHHO-OPUEHTHUPOBOYHBIN DTATIbI

JlaHHBII 3Tal mpeCcTaBIIsIeT cO00H B OOJIBIIEH CTENEHN BHEAYAUTOPHYIO CAMOCTOSITEIILHYIO pa-
00Ty Kak IpernojaBaTess, Tak U oOydaronuxcs. Bkirouaet B ceds cieayromye maru:

1. Onpenenenune Mecra NPOBEJACHUS 3aHATUS B y4eOHOM Mpoiiecce. B 3aBUCUMOCTH OT MOCTaB-
JIEHHOM 1IeJIN MPUMEHATh TEXHOJIOTHIO KOMITBIOTEPHBIX CUMYJIALMI BO3MOKHO Ha Pa3JIMYHbIX 3Tamax
00yueHus:

- HA HAYAIbHOM dmane u3yueHus memvl/pazoena JJis CaMOCTOSTEIbHOIO OCBOEHUS TEMBI, pa3-
BUTUS IPAKTHUUECKUX (MTPOPECCUOHANBHBIX) YMEHUN;

- 6 cepeduHe u3yyeHuss memol/pazoenalyisi IPOMEXyTOYHOIO KOHTPOJISI 3HAHUHM, ONpe/eeHHs
CTETIEHU OCBOCHHMS, TOHUMaHHSI MaTepraia 00yJaroMHCS, BBISIBIICHHS aCTIEKTOB, TPEOYIOIINX JIOTIOJ-
HUTEJIBHOT0 pazbopa, mpopaboTKy;
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- npu 3a6epuieHul uzyueHus memul/pasoeia 1uis GOPMUPOBAHHUS YMEHUS IPUMEHSTH 3HAHUS Ha
MPAKTHKE, OCBOCHUS MPAKTUUECKUX YMEHUI; MpernogaBaTeslb MOKET BBISIBUTh CTEIIEHb OCBOCHUS 00Y-
YAOIMUMUCS MaTepHalia, OCYIIeCTBUTh KOHTPOJIb U OIEHKY 3HAHHA, MPOAHAIN3UPOBAThH TIIyOHHY TO-
HUMaHUS UMH TEMBI.

2. OmipenienieHre TEMBI, CUTYallid KOMITBIOTEPHON CUMYJISIIIUH, 1IeJTH TIPUMECHEHUSI.

3. IlpogyMbIBaHNE UTOTOB U PE3yIbTATOB, MO JOCTUKEHHIO KOTOPHIX OyAET ONpeAensiThCs Ka-
YECTBO BBIIIOJHEHUS 3aaHUsI — KPUTEPUI 111 OLIEHKU Pe3yJIbTaTOB paboThl 00ydaromierocs (rpymbl).

4. IloaroroBka npenojaBareaeM He00X0AUMOr0 TEXHUYECKOTO U IPOrPaMMHOT0 00ecrieueHusl.

5. Coobmienne Tembl U hopmaTa 3aHATUS 00YUAIOIIUMCS.

6. MoTuBanus o0yyaromuxcs K aKTUBHON 1€ATEIbHOCTU HA 3aHATHH.

7. lenenne o0ydarOmMXCcs Ha TPYIIIHI (MIPYU HEOOXOAMMOCTH).

8. IIpoBenenue npenoaaBareneM HHCTPYKTaXa 1o padboTe ¢ KOMIbIOTEPHOH CUMYJISIMEH, 03Ha-
KOMJICHHE O00YYaroIuXcsi ¢ OCOOCHHOCTSIMHU, TEXHUIECKUMHU BO3MOYKHOCTSIMH M OTPaHUYCHUSIMH KOM-
IBIOTEPHON CUMYJISILIUY, €€ CHelM(UKOH, a TaKXKe HHCTPYKTAXK IO TEXHUKE 0€30IacHOCTH Ipu paboTe
C TEXHUKOI.

9. IloaroroBka o0y4aromuxcs K IPeACTOSIIEMY 3aHATHIO, IOBTOPEHUE MPOUICHHOTO JIEKI[UOH-
HOT'0 MaTepHalia, O3HaKOMJIEHUE C JOTIOJTHUTEIbHBIMUA HCTOYHUKAMU IO TeMe (TpU HEOOXOAUMOCTH).

OCHOBHOI DTAI

[IpeacraBnsier coO0i HEMOCPEICTBEHHYIO PabOTy OOydYarOIMIMXCA C KOMIBIOTEPHON CUMYJIS-
IUeH, X BKIIOUEHHOCTh, aKTUBHYIO JAEATEIbHOCTD 0 PEIICHUIO IOCTABICHHOM 3a/1a4M, CUTyalluu, 10-
CTIDKEHHE HEOOXOIUMBIX PE3yJIbTATOB.

B pe3synbraTte paboThl ¢ KOMIBIOTEPHON CUMYJISIIMEN 00ydaromuecs: IpuoOpeTaoT HOBOE 3HA-
HUE, YMEHHUE, a TaK)KE CIOCO0 PEIICHUs ONPEAeTICHHOM MPaKTHIeCKOH (TipodeccrnoHanbHOoi) 3a1auu
(cutyanuu, npo6siemsl). IlonydenHsie mpu paboTe ¢ KOMIBIOTEPHOU CUMYJISIIIMENH pe3yIbTaThl (pa3pa-
00TKa NPOJIyKTa, UCCIIEJOBAaHHE CBOMCTB MOJIEJIH, IIPOLIECCA, SIBJICHUS U I1P.) 0QOPMIISIOTCS B JJIEKTPOH-
HOM (hopMmaTe B BUJI€ UTOIOBOT'O MPOAYKTA.

Co ctoponsl mpemnoaaBaTens (Ipyu HE0OXOAUMOCTH) TIPOBOAMTCS JOMOTHUTEIHHOE KOHCYJIbTHU-
pOBaHMe, OKa3aHUE TTOMOIIH 00YYaAIOIIUMCS.

PE®JIEKCUBHO-OLIEHOYHBIN STAIT

JlaHHBII 3Tam 3aKII0YaeTcsl B IOJBEICHIUH UTOTOB 3aHSATHUSL U COCTOUT U3 CIEIYIONINX IIaroB:

1. Vroopsinodenue, cuCTeMaTU3alus U aHAJIA3 MPOJICITAHHON paOOTHI.

2. ComocTtaBieHue 1efeil KOMIbIOTEPHON CUMYIISILIUK C TIOTy4Y€HHBIMU PE3yJIbTaTaMu.

3. ®opMynpoBKa BEIBOJIOB 00 3(h(PEeKTHBHOCTH MPOJEIIAHHON pabOThI, OCYIIECTBICHHE KOH-
TPOJIs 3HAHUM, YMEHUI 00YYaIONINXCS IO TEME KOMIBIOTEPHON CUMYIISIIIUU.

4. Camool1IeHKa 00y4YaroIIuXcs 1Mo padoTe ¢ KOMIBIOTEPHON CUMYJISILIUEH, BBISIBIIEHUE TTpHOOpe-
TEHHBIX MPOGECCUOHATBHBIX 3HAHUHM U YMEHHM, TMYHOCTHBIX KaueCTB.

5. Camoo11eHKa MTpero1aBaTelis O MPOBEACHHOM 3aHITHU C KOMITBIOTEPHOW CUMYJISIIUEH, TOCTH-
’KEHHH MMOCTABJICHHBIX IIesiel 00ydeHusl.

[Ikana 1 KpUTEpUH OLIEHUBAHUS Pe3yIbTaTa KOMIBIOTEPHOW CHMYJIALINH, BBIIOJIHEHHON 00Y-
YaroIIUMCS, TIPEJICTABICHbI B TA0IHIIE

IIkaua Kpurtepun oueHuBanus

- N3JI0KEHHUE MaTepHala JOTHYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJIeHHE TEPMUHOJIOTHEH;

- YMEHHE BbICKa3bIBaTh U 000CHOBATH CBOM CY>KICHUSI IIPU OTBETE HAa KOHTPOJIbHbBIE
BOIIPOCHI;

- YMEHHUE ONMCHIBATh (PU3NUECKHE 3aKOHBI, SIBJICHUS U IIPOLECCHI;

- YMEHHE NPOBOJUTH U OLIEHUBATh PE3YJIbTAThI U3MEPEHUI;

- CIOCOOHOCTH pelllaTh MHKEHEPHbIE 3aJ1aui (JIOMyCKaeTCs HaJM4nue MaJo3Ha4yM-
TEJNBHBIX OMMOOK WJIM HEJOCTAaTOYHO IOJIHOE PACKPBITHE COJEpXKaHUE BOIpOca
WIY TOTPEIIHOCTh HEMPUHIMIINAIBHOTO XapaKTepa B OTBETE Ha BOIIPOCHI).

OrneHKa «3a-
YTEHO»
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- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUCCKUX 3HAHUH; JOIYIICHBI OMTHOKHU B OTIpe-

JIEJICHUN TIOHSATUN U OMHUCAHUU (PUBNYECKUX 3aKOHOB, SIBJICHHUM U MPOIIECCOB, HC-

OlleHKa «HE 3a- |KaXXEH WX CMBICI, HE PEIICHBI 3a7a4M, HE MPABIIBHO OIEHUBAIOTCS PE3YJIbTAThI
YTEHO» U3MEpEeHUH;

- HE3HAHWE OCHOBHOI'0 Marepuaja yuyeOHOW MpOorpaMMBbl, OMYCKalOTCs rpyObie

OIIMOKHU B U3JI0KEHUH.

I[IpuMepHas TEMATHKA KOMIbIOTEPHBIX CHMYJISIIIHIi:

1. MopnenupoBanue OalIeHHOTO KpaHa U IPOBEpKa MPOYHOCTH KOHCTPYKIIUHU C MPEASIOKEHUEM
pEKOMEH 1ALl TI0 YCUJIEHUIO OCTOBA KpaHa.

2. MogenupoBaHue 3y04aToro peryKTopa ¢ npeyioKeHUEM yIIyUIIeHUs! IPOYHOCTH 3y0UaThIX
KOJIEC.

4.2. Ilpoueaypsl 4 OLlEHOYHBIE CPeACTBA JIJIsl MPOBEAEeHUS MPOMEKYTOYHON aTTeCTAIIUH
4.2.1. Dxk3aMmeH

DK3aMeH sBsieTcs (POPMOI OIEHKM KadecTBa OCBOCHHS 00ydarolmuMcs OCHOBHOUM mpodeccuo-
HaJIbHOW 00pa30BaTeNIbHON MPOTrpaMMBI 110 pasjesiaM AUcHUILIUHLL. [1o pe3ynpraTaM sKx3ameHa oOyya-
IOLLEMYCS BBICTABIISIETCS OLIEHKA OTIMUYHOY, «XOPOIIO», «yAOBIECTBOPUTEILHO» HIIU «HEYIOBIETBOPH-
TEJIBHO.

DK3aMeH 0 JUCLUILIMHE IPOBOJIUTCS B COOTBETCTBUU C PacMCaHUEM POMEKYTOUYHOM aTTecTa-
LIMH1, B KOTOPOM YKa3bIBa€TCs BPEMS €T0 IIPOBENCHUS, HOMEP ayAUTOPUH, MECTO IIPOBEAEHUS KOHCYIIb-
Taluu. Y TBEPKIACHHOE pacliCcaHue pa3MelaeTcsi Ha MHQOPMALMOHHBIX CTEHJIaX, a TaKXKe Ha OQUIIH-
aJIbHOM CaliTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHMIA I MPOMEKYTOUHON aTTeCTAIMK 00YUYarOIINXCsl yCTaHABIUBAeTCs pado-
4eil mporpaMMoi AUCHUIUIMHBL U IOBOJIUTCS 10 CBEJCHHSI 00y4arolMXCsl B HaUaie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, jekropamu. C pa3pelieHus 3apeyoero kadenpoi Ha
9K3aMeHe MOXKET MPUCYTCTBOBATH IperoiaBaTeNlb Kadeaphl, MPUBICUSHHBINA 1JI MOMOILU B IIpUEMe
sK3aMeHa. B ciyuae oTCyTCTBUS BeAyILIEro NpernojaaBaress dK3aMeH NMPUHUMAETCs MpernojiaBaTesem,
Ha3HAUYEHHBIM PacOpsDKEHHEM 3aBeIyIoLero kadeapoil.

[IpucyTcTBUE Ha 3K3aMeHe MpenoaBaTeie ¢ Apyrux kadenp 6e3 COOTBETCTBYIOILIETO paciopsi-
KEHHS PEKTOpa, MPOPEKTOpa Mo yueOHol paboTe miu AekaHa ¢pakyabTeTa He JOITyCKaeTcsl.

OO6yuatoniyecs Npu sIBKE Ha dK3aMeH 00s13aHbl UMETh ITPH ce0e 3a4€THYI0 KHIKKY, KOTOPYIO OHH
IIPEIBABIAIOT IK3aMEHATOPY .

Jlig mpoBeieHus SK3aMeHa BeAyIIMH MpernojaBaTeslb HaKaHyHe MoJy4yaeT B JeKaHaTe 3a4eTHO-
HK3aMEHALIMOHHYIO BEOMOCTb, KOTOpasi BO3BPAILAETCS B JEKAHAT IOCIE OKOHYaHMsI MEPONPUATHUS B
JIeHb MPOBEACHUS SK3aMeHa U YTPOM CJIETYIOIIETO JTHSI.

DK3aMeHbI POBOJATCS 110 OUIeTaM B YCTHOM MJIM MUCbMEHHOM BH/JE, TUOO B BUE TECTHPOBa-
HUs. DK3aMeHaIlMOHHbIE OUJIETHI COCTABJISIOTCS MO YCTaHOBJIEHHON (popMe B COOTBETCTBHH C YTBEP-
KJICHHBIMU Kadenpol 5K3aMEeHAlMOHHBIMH BONPOCAMHU U YTBEPXKAAIOTCA 3aBEAYIOUIMM Kadeapoii
eXerosHo. B 6unere cogep uTcs 2 TEOpEeTUUECKUX BOIIPOCa U 3ajaya.

DK3aMeHaTOpy MPEJOCTaBIIAETCs MPaBO 3a/1aBaTh BONPOCKHI CBEpX OMIIeTa, a TaKKe IOMUMO TEO-
PETHUYECKUX BOIIPOCOB AaBaTh AJIs pELICHMS 3a]]a4ui U IPUMEPHI, HE BHIXOJISIINE 32 pAMKHU IPOHIEHHOTO
MaTepuaa 1o u3y4aeMoi TUCIUILINHE.

3HaHMSI, YMEHUS U HABBIKM OOYYaIOLIUXCSI ONPENENSIOTCS OIEHKAMHU «OTIMYHOY», «XOPOILO»,
«yJOBJIETBOPUTEIBHO», «HEYAOBIETBOPUTEIIBHO», KOTOPHIE BHICTABIISIFOTCS B 3a4€THO-IK3aMEHALMOH-
HYIO BEJIOMOCTb U B 3aUETHYIO KHIKKY 00Yy4aroLerocs B IeHb IK3aMeHa.

[Tpu mpoBeieHUH YCTHOTO 3K3aMeHa B ay JUTOPUU HE JOJDKHO HAaXOAMTHCS Oosiee BOCbMHU 00yya-
IOIUXCS HA OJTHOTO MPENOJaBaTeNs.

[Ipu nmpoBeneHNH YCTHOTO SK3aMeHa 00ydaloMiCsl BHIOUPAET SK3aMEHAIIMOHHBINA OWIIET B CITy-
YaifHOM NOpsIKe, 3aTeM Ha3bIBaeT (aMUIIUIO, UMs, OTYECTBO U HOMEP IK3aMEHAI[IOHHOTIO OuiIeTa.
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Bo Bpems sk3aMeHa 00yuaromuecst MOTYT TMOJIb30BAThCS C Pa3peIICHHs IK3aMEHATOpa MPOTrpaMm-
MOW TUCUHUIUINHBI, CIPAaBOYHON U HOPMATHUBHOM JIUTEPaTypoi, APYTUMHU MOCOOUSIMU U TEXHUYECKUMU
CpelICTBaMHU.

Bpems moArotoBku oTBETA MpU cAayue SK3aMeHa B YCTHOU (opMe AOIKHO COCTABISATH HE MEHEe
40 MuHYT (110 KeTaHui0 00yUaIOIIerocsi OTBET MOXKET OBITh JOCPOUHBIM). Bpems oTBeta — He Oonee 15
MUHYT.

OO0yuaromuiicsi, UCIIBITHIBAIOIINI 3aTPyAHCHUS MIPU MOATOTOBKE K OTBETY MO BHIOpAHHOMY UM
OuneTy, IMeeT IMpaBo Ha BEIOOP BTOPOTO OMiIeTa C COOTBETCTBYIOIIMM MTPOJUICHUEM BPEMEHHU Ha MOAT0-
TOBKY. [Ipn OKOHUaTETLHOM OIICHUBAHUM OTBETA OIICHKA CHIDKAETCS Ha OAWH Oaiul. Brimaya TpeThero
Ournera He pa3periaeTcs.

Ecnm oOydarommiicst SBUJICS HA DK3aMeEH, U, B3SB OWJIET, OTKA3aJICs OT MPOXOXKIACHUS aTTECTAIlUN
B CBSI3U C HEMOATOTOBJIEHHOCTHbIO, TO B BEIOMOCTH €My BBICTABIIECTCS OLIEHKA «HEYIOBJIETBOPHU-
TEIbHO.

Hapymienne AuCHUIUIMHBI, COUCBIBAHKUE, UCIIOJIB30BAHUE OOYYAIONIMMICS HEpa3pelIeHHbIX Te-
YATHBIX U PYKOTTMCHBIX MAaTEPHUAIOB, MOOMIHHBIX TEIE(POHOB, KOMMYHHKATOPOB, TIAHIICTHBIX KOMITh-
I0TE€POB, HOYTOYKOB U IPYTHX BUIOB TUYHON KOMMYHHKAITMOHHON U KOMITBIOTEPHON TEXHUKHU BO BpeMs
aTTECTAIMOHHBIX MCIBITAHWN 3ampeiieHo. B ciaydae HapymieHus 3TOTo TpeOOBaHMs MperogaBaTelb
00s13aH y1amuTh 00y4aroIIerocs u3 ay JMTOPUH U IMPOCTABUTh €My B BEZJOMOCTH OIIEHKY «HEYIOBIETBO-
PUTEITBHOY.

BricTaBiieHne o1IeHOK, MTOJIyYEHHBIX MPU MOJIBEICHUH PE3YJIHTATOB IPOMEKYTOUHOM aTTECTALIMH,
B 3a4ETHO-9K3aMEHAIIMOHHYI0 BEIOMOCTD U 3a4ETHYO KHIKKY ITPOBOJUTCS B IPUCYTCTBUH CaMOTO 00y~
yatouerocd. [IpenonaBaTtenu HecyT NepCOHAIbHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOUHOCTh
BHECCHHMS 3alHCeil 0 pe3yibTaTax MPOMEXYTOYHON aTTECTAllMK B 3a4€THO-IK3aMEHAIMOHHYIO BEIO-
MOCTb U B 3aU€THBIC KHUKKH.

HesiBka Ha 95K3aME€H OTMeEdYaeTcsi B 3a4€THO-3K3aMCHAIIMOHHOW BEJOMOCTH CJIOBAMH «HE
SIBUJICSI).

J1st 0Oyuaromuxcsi, KOTOpbIe He CMOTJIU CIaTh HK3aMEH B YCTAHOBJIEHHBIE CPOKHU, Y HUBEPCUTET
YCTaHABIIMBAET MEPUOJI TUKBUIAIIUYU 3a/I0JKEHHOCTH. B TOT mepuos npenogaBaTeny, NpUHUMABIIIHE
9K3aMEH, JOJKHBI YCTAHOBUTH HE MEHEe 2-X JHEH, KOoT/la OHU OYyIyT MPUHUMATh 33J10JKeHHOCTH. UH-
dbopMarus 0 TMKBUIAINH 33/10JDKEHHOCTA OTMEUYAETCs B 9K3aMEHAIMOHHOM JIUCTE.

OO0yuarmumcs, MoKa3aBIIUM OTJIMYHBIE U XOPOIIIME 3HAHUS B TEUEHHE CEMECTpa B XOJIE MOCTO-
SIHHOTO TEKYIIETO KOHTPOJIS YCIIeBAEMOCTH, MOXKET OBITh MPOCTaBIIEHA SK3aMEHAIIMOHHAS OIIEHKa J10-
CpouHO, T.e. 0e3 caaun sk3aMmeHa. OIeHKa BBICTABIIACTCS B SK3aMEHAIIMOHHBIN JIUCT WIK B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb.

WNHBanupl 1 nvia ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS, MOTYT CJIaBaTh dK3aMEHBI B
MEKCECCUOHHBIN MEPHUOJ] B CPOKH, YCTAHOBIIEHHBIE HHIUBUAYAIbHBIM yU€OHBIM TUTaHOM. MIHBaNIUIBI U
JIUIA C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI, UMEIOIINE HAPYIICHUS OTIOPHO-/IBUTATEILHOTO arl-
napara, IOMyCKaroTCs Ha aTTECTAIlMOHHBIEC UCTIBITAHUS B COIPOBOXKICHUH aCCUCTEHTOB-COITPOBOXKIA10-
1111708

[Ipouienypa npoBeneHus: MPOMEKYTOYHOM aTTeCTAlMU JIJIsl OCOOBIX ciydyaeB u3noxeHa B «Ilo-
JIO)KEHUH O TEKYIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOYHOM arTecTalv O0ydaroIMXcs I0
OIIOII 6akamaBpuara, crienuanurera U maructparyps» @I'BOY BO HOxHo-Ypansckuii 'AY (2016
r.).

IIkama n KpUTCpUHU OUCHUBAHUS OTBCTA 06yqa10meroc;1 IpcaAcCTaBJICHLI B Ta6J'II/II_Ie

Ikanaa Kputepumn onnennBanus
Ouerka 5 BCECTOPOHHEE, CHCTEMATHECKOE 1 riryookoe 3HaHHE POTPaMMHOTO Ma-
(OTIHUHO) Tepnana,uyCBoeHHe OCI‘J'OBHOI/I U JTOIOJHUTEILHON JIMTEPATYPEL, PEKOMEH-
JIOBaHHOM MpOTrpaMMOi TUCIUIUIMHBL, TPABUJIPHOE PEIICHHE 33/1a4H.
OueHka 4 MOJHOE 3HAHHWE MPOrPAMMHOIO MaTepHalla, yCBOEHUE OCHOBHOM JINTEPa-
(xopo1o) TYpbl, PEKOMEHJOBAaHHOW B NIporpamme, HaJMYMe MaJIO3HAYMTEIbHBIX
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omuOoK B pemiCHUN 3aaa4u, UJIKM HCAOCTATOYHO IMOJHOC PACKPBITHUC CO-
ACPIKAHUC BOIIpOCA.

3HAHUC OCHOBHOT'O IMPOTrpaMMHOTO MaTCpHaia B MUHUMAJIbHOM 06’beMe,

Ouenka 3
H MOTPEIIHOCTH HETIPUHIUITHATLHOTO XapaKTepa B OTBETE HA SK3aMEHE U B
(YIOBJIETBOPUTEIHHO)
pEIICHUH 331a4H.
Onenka 2 MpoOeITBl B 3HAHUSIX OCHOBHOT'O MPOTPAMMHOIO MaTepHalia, MPHHIIHITH-

(HGYI[OBJIGTBOPI/ITGJIBHO) aJIbHBIE OIIMOKU ITpHU OTBCTC HA BOIIPOCHI U B pCIICHUHN 3a1a4H.

1.
TEpUAIOB

O 0N L B W

Bonpocsl k 3k3ameny
3 cemecTp
[ToHsATHS TPOYHOCTH, KECTKOCTH, YCTOWYMBOCTU. OCHOBHBIEC TUIIOTE3bI COMTPOTUBIICHUS Ma-

. Knaccudukanus ten. [TpuHIUIIBI TOCTPOEHUS paCYETHON CXEMBI.

. BHemHue cuitel, ux Kiaccuukanms.

. [loHsiTvie ¥ BUBI BHYTPEHHUX CUJIOBBIX (DAKTOPOB.

. [Toctpoenue >mrop BHYTPEHHUX CHIIOBBIX (DAaKTOPOB METOJIOM CEUCHUIA.

. [IpaBuiia mocTpoeHus SMI0P BHYTPEHHUX CHIIOBBIX ()aKTOPOB IIPU PACTSKEHUU (CXKATUH).
. [IpaBmita mocTpoCHUS SMIOP BHYTPSCHHUX CHIIOBBIX (PaKTOPOB IIPU KPYUCHHUH.

. [IpaBuita mocTpoeHus S0P BHYTPEHHUX CHIIOBBIX (PaKTOPOB IPU U3THOE.

. [lonsATHEe HanpsKEeHUs, KOMIIOHEHTHI HAIPSKCHHUS.

10. ITonsiTue o nedopmaruu, KOMIIOHEHTHI JeopMaIny.

11

. XapaKTepUCTUKa IPOCTHIX BUJIOB HAIPYKEHUS.

12. OcHOBHOE yCIOBHE MPOYHOCTH.

13

. OCHOBHOE€ yCJIOBHE >KECTKOCTH.

14. lnarpamma geopMupoBaHUs MaTepuaia: 001as XxapakTepucTrKa.

15

. Ocobennoctu auarpamm J1e(OpMHUPOBAHHUS TUIACTHYHBIX U XPYIIKUX MAaTEPUATIOB.

16. Onpenenenne MEXaHUYECKUX CBOMCTB CTaJlel U CIIABOB.

17
18
19

. CocraBnstomuye MEXaHUUECKUX CBOMCTB CTaJIeH U CILIaBOB.
. OCOOEHHOCTH YCI0BHUS IPOYHOCTH JUIS IUTACTUYHBIX M XPYNKUX MaTepHasoB.
. IToHsITHE O PAaCTSKEHNUU U CKATHUN, BHYTPEHHUE CUIIOBBIE (DAKTOPBI, IIOCTPOCHUE AITIOP BHYT-

PEHHHX CHJIOBBIX (PaKTOPOB.
20. PacueT Ha MPOYHOCTDH MPU PACTSHKEHUU (CHKATUH).

21
22
23
24

. 3akoH ['yka nipu pactsxenuu (cxatun) u kodddurment [lyaccona.

. Onpenienenue nepemMeieHui Ipy pacTsyKEHUH (CKATHH).

. Buzpl pacdeToB Ha MPOYHOCTE.

. [lonsiTvie 0 Kpy4eHUH, BHYTPEHHHE CUIIOBBIE (PaKTOPHI, TOCTPOCHUE S0P BHYTPEHHHUX CH-

JIOBBIX (DAKTOPOB.

25
26
27
28

. Pacder Ha mpo4HOCTH NIpU KPYUECHHUHU.

. 3akoH ['yka npu Kpy4eHUH.

. Onpenenenne aedopmaruii mpu KpyUeHHH.

. [lonsiTre 06 u3rude, BHyTpEeHHHUE CUIIOBBIE (PaKTOPBI, TOCTPOSHHE S0P BHYTPEHHUX CHJIO-

BBIX (haKTOPOB.

29.
30.

31

32.
33.
34.
35.
36.

37

Hanpspkenus npu usrube.

Pacuet Ha npouHOCTh IpH HU3TUOE.

. [loHsATHE O TEOMETPUUECKUX XapaKTEPUCTUKAX MJIOCKUX CEUECHHM.

Cratuueckuil MOMeHT ceueHus. OnpezeneHue eHTpa TSKECTH CEUSHUs.

MOMEHT UHEPLIMH CEUYECHHUSI: TIOHIATHE, ONPEAEIICHNUE, NCIIOIb30BAHNUE.

M3MeHeHre MOMEHTa MHEPLIMHU CEUEHUS MPU MapajiieIbHOM IEPEHOCE CUCTEMBI KOOPAMHAT.
Ornpenenenrie MOMEHTAa UHEPLIUU COCTABHOTO CEYEHUSI.

[TonsiTve ry1aBHBIX OCEH U TTIABHBIX MOMEHTOB UHEPIINH.

. MOMEHT CONpOTUBIIEHUS CEUCHHUS.
38.

ParnmonanbHbIe (hOPMBI IOTIEPEYHBIX CEUCHUIA.

38




JUCT PETUCTPAIIMUA U3BMEHEHUI

Howmepa nucros
Howmep OcHoBaHMeE I BHE- Toxrmics Pacmmmposka mos- Jlata Jlata BBeieHUS

HU3MCHCHHA CEHUS U3MECHCHUM Iucu HU3MCHCHHA

aHHYJIMPO-BaH-
3aMEeHEH-HBIX HOBBIX
HBIX




