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1. [lnanupyemble pe3y/abTAaThl 00y4eHHUS 10 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IUIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4u TUCHHUILIAHBI

BakanaBp no HanpasieHnuto noarotoBku 35.03.06 ArpouHxeHepus JOKEH ObITh TOATOTOBJICH

K CIEIyIOLUM BHAaM NPOPEeCcCCHOHAIbHON AEATENbHOCTU: HAyYHO-HCCIIE0BATENIbCKOM, MPOEKTHOM,
IIPOU3BOJICTBEHHO-TEXHOJIOIMUECKOM, OPraHN3allMOHHO-YIIPaBIEHYECKOH 1€ATEIbHOCTH.

Hear AucHMIIMHBI — CPOPMHUPOBATH y CTYAEHTOB CHUCTEMY 3HAHUM, yMEHMH, HaBBIKOB

npo¢eCCHOHATLHON OATOTOBKHU, TEOPETHUECKAs M MPAKTHUECKas IOATOTOBKA B 00JIACTH MPHUKIIATHON

MEXaHHUKH

nehopMUPyEeMOTo

TBEPAOIo

Tena,

Pa3sBUTHC

npodeccuoHanIbHOTO

MBIIIJICHUA,

NpUOOpEeTeHNUEe 3HAHWUW JUISI W3YYCHUs TMOCIEAYIOIUX ITUCIHIUIAH, a TaKXKe CIOCOOCTBYIOIIUX
JaJIbHENIIEMY pa3BUTHIO IUYHOCTH.
3agaum AMCUMILIMHBI:

— OBJIAJETh TEOPETUYECKUMHU OCHOBAMH M MPAKTUYECKUMH METOJAMH PACUETOB HA MPOYHOCTb,
KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIIMH U MallliH, HEOOXOAMMBIMU KaK MPU W3yYECHUU
JTaNbHEHIINX TUCIUTIIINH, TaK U B IPAKTUYECKOHN ACITSIBHOCTH OaKallaBpOB;

— O3HAKOMHTBCA C COBPEMEHHBIMU IOJXOJAMU K pAaCUETy CIOKHBIX CHCTEM, 3JIEMEHTAMH
palMOHANBHOTO NPOEKTUPOBAHUS KOHCTPYKLIUM.

1.2. Ilnanupyemble pe3yabTaThbl 00y4eHHUs 110 AUCHHILINHE

(moka3zaresiu cpOPMUPOBAHHOCTH KOMIIETEHIIHIA)

[Tnanupyemsbie [Tmanupyemble pe3yabTaThl 00YUEHUS 110 TUCIUILIHHE
pe3yIbTATHI
oceoenma OTOII 3HaHUS YMEHHUS HABBIKU
(KxoMmeTeHnn)

OIIK-4 OO0yuaromuiics T0KEeH OO6yuarommiics OO6yuaromuiicst
CIOCOOHOCTBIO 3HATh: METOJI0JIOTHIO JIOJKEH YMETh: JIOJKEH BIIAJIETh!
pemarpb Kypca «ConpoTuBieHne BBITIOJTHATH HaBBIKAMHU
WH)XEHEPHbIE MaTepHaioBy, OCHOBHBIE CTaHJApTHBIE BU/IbI MPAKTUYECKOTO

3aJ1a4uu C pacueTHble (HOpMYIIHI, MIPOYHOCTHBIX WCTIOJIH30BaHUS
UCTOJIb30BaHUEM ITOPUTMBI PacyeToB pacyeToB, OLIEHUBATh METO/IOB pacyera
OCHOBHBIX 3aKOHOB | 3JIEMEHTOB KOHCTPYKIIHIA MOJTy9YECHHBIC KOHCTPYKIIMH Ha
MEXaHUKH, Ha NMPOYHOCTb, KOTOPbIE pe3yabTaThl C TOUKH IPOYHOCTh IPU
AIIEKTPOTEXHUKH, WCTIOB3YIOTCS JITISt 3peHHS UX pereHun
THJIPABIIUKY, pelIeHHs HHKEHEPHBIX MIpaBJIONIOA00US, WH)KEHEPHBIX 3a/1a4 -
TEPMOJUHAMUKHU U 3amgad - (b1.B.08-3.1) SKOHOMHUYHOCTHU U (b1.B.08-H.1)
TerioMaccooOMeHa HA/IeKHOCTH IPH
pelIeHIH WHXEHEPHBIX
3anad - (51.B.08-V.1)
IK-2 OO0yyarmuiics T0KEeH OOGyuarommiics OO0yuaromuiicst
TOTOBHOCTBIO K 3HATh: METOJI0JIOTHIO JIOJKEH YMETh: JIOJKEH BIIAJIETh!
YYaCTHIO B Kypca «ConpoTuBieHne BBITIOJTHATH HaBBIKAMU: HAaBBIKAMHU
MIPOBEICHUH MaTepHaioBy, OCHOBHBIE CTaHJAPTHBIE BUJIbI MPAKTUYECKOTO
WCCIIEIOBAaHHH pacueTHble (HOPMYIIBI, MIPOYHOCTHBIX WCTIOJIH30BaHUS
pabouux u ITOPUTMBI PacyeToB pacyeToB, OLICHUBATh METO/IOB pacyera
TEXHOJIOTHYECKUX | AJIEMEHTOB KOHCTPYKITUI MOJTy9YCHHBIC KOHCTPYKIIUH Ha
MPOIIECCOB MAIIMH | Ha MPOYHOCTb, KOTOPbIE Pe3yabTaThI C TOUKH POYHOCTH JJIS
WCTIONB3YIOTCS TSI 3pEHUSI KX 000CcHOBaHUS BEIOOpA
000cHOBaHHUs BBIOOpa IPaBIIONOA00US,




Marcpuajia ACTaiu -

(51.B.08-3.2)

SKOHOMHUYHOCTHU U MaTepI/IaJIa Jacrajiu -
HAJAEHKHOCTH IS (b1.B.08-H.2)
000CHOBaHHUS BBIOOpA

MaTcpHrajia 1€Tajlu -
(51.B.08-Y.2)

2. Mecto nucuumianHbl B cTpykrype OITOIT

Jucrurirza «ConpoTHBICHNE MaTEpUalIOB» OTHOCHTCS K BapuaTuBHOM yact biioka 1 (51.B.08)
OCHOBHOM 00pa3oBaTelbHOM MporpaMMbl OakajiaBpuara 1o HampariaeHuio noarotoBku 35.03.06
Arpoumxenepusi, mpopuis — TeXHHUECKUI cepBHC B arpONpOMBIIIJICHHOM KOMILIEKCE.

Pa3jienbl IucHUNIMHBI U MeAKTUCHUNJIMHAPHBIE CBA3H € 00ecneYnBAKIIUMHA
(mpexumecTBYOMUMH) U 00ecieYynBaeMbIMHU (MOCIEYIOIMMHU) AUCHUNITIMHAMMA

No HaunmMenoBanue o0ecrieynBaroIIIx DopmMupyeMble KOMIETEHIIMT
i (TIpenecTBYIOMUX) U 00ECTICYMBAEMBIX Pasnen 1 | Pasmen2 | Pasmen 3
(mocneayrommX ) AUCITUIUIMH, TPAKTHK
[IpenmecTByronuye IMCUUIIIMHBI, TPAKTHKH
2 MaremaTruuecKkuii aHaJIu3 B arpOMHKEHEPUH OIIK-4, OIIK-4, OIK-4,
[1K-2 T1K-2 [1K-2
3 Teopernueckas MexaHuKa OIIK-4, OIIK-4, OLIK-4,
[1K-2 T1K-2 [1K-2
[Tocnenyromuye TMCUUIUIMHBI, IPAKTUKU
TexHoM0rus KOHCTPYKIIMOHHBIX MaTepUAJIOB OIIK-4, OIIK-4, OIIK-4,
[1K-2 I1K-2 I1K-2

3. O0bém ucuMIIMHBI M BUJBI Y4eOHOH padoThl

O0beM TUCIMIUIMHBI cocTaBiisteT 5 3adeTHbIX eauHull (3ET), 180 akagemuueckux 4acoB (nanee

I{EICOB). I[I/ICI_II/IHJ'H/IHa HU3Yy4acTCd B 6 CEMECTpE.

3.1. Pacnpenesnienne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bujt yueOHol paboTsl KonmuecTBo yacoB
KonrakTHasi paborta (Bcero) 22
B ToMm umncrne:
Jlexiuu (JI) 6
[Tpaktuueckue 3ausatus (I113) 10
Jlaboparopueie 3ausaTus (J13) 6
CamocrositesibHast padora o0yuaromuxcs (CP) 149
Kontpoas 9
Hroro 180
3.2. Pacnipenesienue y4eOHOro BpeMeHHM 110 pa3jiejiaM U TeMaM
Ne HaumenoBanue B TOM YHCJIE
Bcero
TEM pa3iesioB U TEM KOHTaKTHas paboTa \ CP \ KoHTpoib




bl | | | a1 | 13| o3 | |

Paznen 1 Pacdersl Ha IPOYHOCTH M JKECTKOCTh IMPHU MPOCTHIX BUAAX AehOPMHUPOBAHUS

1.1 | BBenenue 14,5 0,5 - - 14 X
1 |Hentpanbroe 16,5 05 | - | 1 15 X
pacTsbKeHUEe-CKATUE
I'eomeTpuyeckue
1.3 | Raparrepuetiin - 16,5 0,5 - 1 15 X
MIOTIEPEYHBIX CEUCHUIA
CTEPIXKHS
1.4 | CaBur u KpydyeHue 16,5 1 - 1 15 X
15 [TpsimMoii momiepeuHbIn 17 1 9 i 15 <
n3rud
Paznen 2 PacueTsl Ha MPOYHOCTD MIPU CIIOKHOM COIPOTHBIICHUH
Hanpsixennoe u
2.1 | nepopmMupoBaHHOE 18,5 0,5 2 1 15 X
COCTOSTHUE B TOYKE TeJia
2.2 | Teopuu npoOYHOCTH 17,5 0,5 - 2 15 X
23 Bunrsl cinoxxHoro 17 05 i 5 15 .
COIIPOTHBJICHUS
Pa3znen 3 YcrolunBOCTh, AMHAMUYECKOE U YCTAJIOCTHOE HArpYKEHUE
24 yCTOI/I‘{I/I\]JSOCTB CIKATBIX 165 0.5 i 1 15 X
CTepXKHEH
05 |HuHaMHYECKHE 18,5 05 | 2 | 1 15 X
Harpy3KkH, yaap
KonTponb 9 X X X X 9
Hroro 180 6 6 10 149 9

4. CTpyKTYpa M coiepKaHHe JUCIHIIIHHbI
4.1. Coaep:xxanue TUCHUIIMHBI

Pa3nea 1. PacyeTsl Ha NPOYHOCTH U KECTKOCTH IIPH NMPOCTHIX BHAAX Ae(OpMUPOBAHUA

Beenenue

Lens kypca «ConpoTuBineHue Matepruanos». COIpoOTUBIEHUE MAaTEPUAIOB KaK pa3zesl MEXaHUKU
nedpopmupyemoro Tena. CBs3b  Kypca C  HM3ydaeMbIMH TI0 TNPOPUII0  OOIIEHAYYHBIMH,
OO0IIENH)XEHEPHBIMU U CIIEUATbHBIMU JUCUUIUIMHAMHU. OCHOBHBIE IOHATHS, TUIIOTE3bI, ONPEICIICHHS
Y TIPUHLUIIBI CONMPOTHUBIIEHUS MaTepuanoB. O0beKThl n3yueHus. PeanbHblil 00BEKT U pacyeTHas CXeMa.
Omnopuble ycTpoiicTBa. BHenrHue Harpy3ku U ux kiaccuukanus. BHyTpeHHHE cuilbl M BHYTpEHHHE
cuiioBble (hakTopbl. Meroa cedenuid. [IpaBuia mocTpoeHus 3M0p BHYTPEHHUX CHIIOBBIX (DaKTOPOB.
Hanpsioxenus, nedpopmanuu — noHsATHE W BUAbl. MexaHHUecKue CBOMcTBa MarepuanoB. luarpamma
nedhopmupoBanus Marepuana. 3akoH ['yka. Koagdumment [Tyaccona. OCHOBHOE yCIOBUE MPOYHOCTH,
JI0MyCKaeMble HanpspKeHus1, Ko UIMEHT 3amnaca.

LenTpanbHoe pacTsizkeHHe-cKaTHe

ITonsaTue o pacTskeHUH U cxaTtuu. [IpruMepbl 371eMEHTOB KOHCTPYKIUIL IepepadaThIBaIOIIEro ¢/X
MIPOM3BOJICTBA, MCIBITHIBAIOIINX PpACTSDKEHHE W ckaTue. HampsokeHusl Nmpu pacTsKEHHH-CKATHU.
Pacuer Ha npouHocTh. Jledopmannu 1 nepeMerieHus Npu pacTsHKeHUM-CKaTU. Pacder jkecTKoCTH.

I'eomeTpuyeckne XapakTepucTHKH MONEPEeYHBIX CEYeHUH CTepPKHS

[loHsATHE O TEOMETPUUYECKUX XapaKTEPUCTUKAX IUIOCKUX ceueHud. CTaTU4ecKHMil MOMEHT
conpoTuBiieHus1 cedeHusd. OrnpeneneHue IEHTpa TsHKECTH cedeHHs. MOMEHT HHEepUUU CEYeHUS.
N3meHneHne MOMEHTa UHEPLUU IIPU [1ApauUIeIbBHOM IIEPEHOCE OCel KOoOopAuHAT. MI3MeHeHre MOMEHTa
WHEPLMH TIPU IOBOPOTE OCEH KOOpAMHAT. [J1aBHBIE OCHM W IJIaBHBIE MOMEHTBHI MHepuuu. MoOMEHT
conpoTuBiieHUs1 ceueHus. CBsI3b MOMEHTa CONPOTHBIIEHHS M MOMEHTa MHepuuu. ['eomerpuueckue
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XapaKTePUCTHKHU XapaKTEPHbIX BUJOB CEYCHHI.

CnaBur u Kkpyyenue

Pacuer 3aknenounbix coequuenuil. [lonstue o kpyyeHuu. [IpumMepsl 37€eMEHTOB KOHCTPYKIUMA
nepepadaThIBalOIIEro ¢/X MPOU3BOACTBA, MCHBITHIBAIONIMX KpydeHHe. HampspkeHus mpu KpydeHUH
Kpyribix BaynoB. Pacuer Ha mpounocts. Jledbopmanuu u mepemenieHuss npu KpydeHuu. Pacuer
KECTKOCTH.

IIpsiMoii monepeyHbId U3rud

[Tonstne 00 w3rube. I[lpumepbl SJIEMEHTOB KOHCTPYKIMH TiepepadaThIBarOMIero  ¢/X
MIPOU3BOJICTBA, UCHBIThIBarOIMX u3rub. Hampsokenuss mpu u3rube Oanok. Pacuer Ha MpOYHOCTS.
Parmonanbueie OpMBI MOMEPEUHBIX ceueHui 6anok npu u3rube. edopmanum u nepeMenieHus npu
n3rude Ganok. [uddepennuanbHoe ypaBHeHUE ynpyron JuHun Oanku. OnpeneneHue nepeMenieHuin
MetooM Mopa.
Pa3znesn 2. PacueTnbl HA MIPOYHOCTH MPH CJI0KHOM CONPOTUBJICHUN

Hanpsixennoe u 1ep)opMHpoOBaHHOE COCTOSIHME B TOUKE TeJIa

[TonsiTHe O HaAMpPsHDKEHHOM COCTOSIHMM B Touke. Buubl HampsbkeHHOro coctosiHus. [lmockoe
HaIpsHDKEHHOE COCTOSIHME. | TTaBHBIE IIJIOLIA/IKU U [VIaBHbIE HaNpsKeHUs. MakcuMallbHbIe KacaTeabHble
HanpspbkeHus. VccnenoBaHue HaNpsHKEHHOTO COCTOSIHUS B MPocTeHNX ciaydasx. O000IeHHbIN 3aKOH
I'yka. KoMImoHEHTHI [e(OPMHPOBAHHOTO COCTOSHHSI B TOYKe Tena. Buabl nedhopMUpOBaHHBIX
COCTOSIHUM.

Teopun npoynocTu

[TonsiTHE O MPOYHOCTH MATEPUATIOB U KOHCTPYKIMM MPU CIOKHOM HAIPSHKEHHOM COCTOSHUU.
[IpenenbHble HaNpsKEHHbIE COCTOSHUA. Teopun Havyasla MIacTUYECKOro TeueHus. Teopusi MpoyHOCTH
Muszeca. Teopus nmpounoctu Mopa.

Buabl ¢10KHOTO CONPOTHBIICHUSA

Pacyer Ha mnpouyHocTh mpu KocoMm wu3rube. Pacuer Ha NPOYHOCTH NpPU BHELIEHTPECHHOM
pacTsbKeHUU-cokatuu. Pacdyer Ha mpoyHOCTh MpH KpydeHHHM ¢ u3ruOom. OOmmMii ciyyail Cl0KHOTO
COIIPOTHBJIICHUS.
Pa3nea 3. YcroitunBocTh, AMHAMHYECKOE H YCTAJIOCTHOE HATPyKeHHe

YCTONYNBOCTD CKATBIX CTEPIKHel

[Tonsitie 006 ycTOMUYMBOCTU CxXUMaeMoro crepxkHs. Kputudeckas cwma. 3amada Ditiepa, ydeT
YCJIOBUH 3aKperieHHsl KOHIIOB cTepkHed B ¢opmyne Diinepa. [Ipenensl npumMeHHUMOCTH (OPMYIIbI
Oiinepa. ®opmyna SAcunckoro.

JluHaMu4YecKue HATPY3KH, yAap

[lonaTHe © JUMHAMUYECKOM Harpy3ke W IIpUMEpbl JEHCTBHS €€ B  KOHCTPYKLHUAX
nepepadaThIBaroIIero ¢/X npou3BojacTsa. [lonsaTue 00 yaapHOi Harpyske ynpyrux JMHEHHBIX CUCTEM.
Hunamuueckuid kos¢p¢uuuent npu ynape. [lonstue o006 ycramoctu wmeramioB. OcobGeHHOCTH
YCTaJIOCTHOTO pa3pyieHus. [IpuMepsl ycTanocTHOro pa3pylieHus: KOHCTPYKIMN nepepadaThIBaroIero
C/X TIPOU3BOJICTBA.

4.2. Coagepxanue JieKIU

No Kon-Bo
HanmMmeHoBaHMe NeKIINN
n/o yacoB

enp xypca «ComnporuieHue marepuanoB». CONpOTHBICHHE MaTepHalOB Kak
paszzen MexaHuku aedopmupyeMoro tena. CBsi3b Kypca ¢ H3y4aeMbIMU 110 MTPOGUITIO
06H16HayT~IHBIMI/I, O6H.[€I/IH)KeHepHBIMI/I U CclieuaJIbHBIMU JUCHUITIJIMHAMU. OcHOBHEBIE
MIOHATHUSA, TUIIOTE3bl, ONPEIECICHUS W IPUHLHUIBI CONPOTUBJICHUS MaTEPHUAIIOB.
OOBEKTHl M3Y4YEHUSI — BJIEMEHTbl KOHCTPYKLHN: CTEp)KEHb, IJIACTHHA, 000JOYKa.
PeanbHblil 00BEKT U pacyeTHas cxema. OnopHble yCTPOUCTBA.

0,25

Buemnue Harpy3ku u ux kiaccupukanus. BHyTpeHHHE CUIBI U BHYTPEHHHUE
2. | cunoBeie (aktopel. Meton cedenuii. [IpaBmiia mocTtpoenus smiop BHyTpeHHmx | 0,25
CUJIOBBIX (haKTOPOB.




Hanpsokenus, nedopmanuu — TOHATHE ©  BHIBL. MeEXaHHYECKHME CBOWCTBA
MarepuaioB. /lnarpamma negopMupoBaHus MaTepuaa.

0,25

OcHOBHOE YCIIOBHE TIPOYHOCTH, JOMyCKaeMble HAIpsDKEHUs, Kod(duuumeHt 3anaca.
3akoH ['yka. Koaddunuent [lyaccona.

0,25

Ilonsatne o pacTsokeHUM W CKaTuu. lIpuMepbl 2IEMEHTOB  KOHCTPYKLMUI
nepepadaThIBaIOIIEro ¢/X MPOU3BOACTBA, UCIBITHIBAIOLIMX PACTKEHUE U CHKATHE.
Hanpsbkenuss npu pactsikeHuu-ckaTud. Pacuer Ha mpounHocts. Jledhopmarnum u
IIEPEMEILEHUS DU PACTSHKEHUU-CKATUU. PacueT )KeCTKOCTH.

0,25

[loHsiTHE O rEOMETPUYECKUX XApaKTEPUCTHKAX IUIOCKUX ceueHui. CraThuuyeckuit
MOMEHT CONPOTUBJICHNUs ceueHus1. OnpeneneHue NeHTpa TSHKECTH cedeHuss. MOMEHT
MHEpLUUU ceueHus. V3MeHeHne MOMEHTa MHEpLUHU NPU NapajuIeIbHOM IIEPEHOCce
ocel kKoopauHar. M3MeHeHne MOMEHTa HHEPLIUU IIPU TOBOPOTE OCEH KOOPIMHAT.

0,25

I'maBHBIC OCH U TJIaBHBIE MOMEHTEI HWHCPILIUH. MomeHT COIIPOTUBJICHHUA CCUCHUA.
CBsi3p  MOMEHTa COIIPpOTUBJICHHUA KW  MOMCHTAa HMHCPIHH. FCOMeTpI/I‘leCKI/IC
XAPAKTCPUCTHKHU XAPAKTCPHLIX BHIO0B CCUCHMHI.

0,25

Uucteiii casur. 3akoH ['yka npu casure. Mexannueckue CBOMCTBa MaTepuaia nIpu
cagure. Ilomatme o  kpydeHuu. IIpumepsl  2I€eMEHTOB  KOHCTPYKIUHI
nepepadbaThIBAIONIETO ¢/X MPOU3BOACTBA, UCIBITHIBAIOIIMX KpydeHue. Hanpsokenus
IIpU KPYyYEHUH KPYIJIbIX BasnoB. PacueT Ha mpouyHoCTh. Jleopmarium u nepemMerieHus
npu KpyueHuu. Pacuer xecTkocTH. Pacyer 3akijielnOYHBIX COEIMHEHUNA Ha Cpe3 U
CMSTHE.

0,25

[Tonstue 06 msrude. [IpuMepsl 21eMEHTOB KOHCTPYKIIMIA NiepepadbaThIBaOLIEro ¢/X
MIPOU3BOJICTBA, HCIIBITHIBatOIMX W3rnd. Hanpsokenus npu n3rubde 6anok. Pacyer Ha
poyHocTh. ParmonanbpHble hOpMBI MONEPEYHBIX ceueHU 0aaoK mpu usruode.

0,25

10.

Hedopmaruu u nepemernienus npu uzrude 6anok. JuddepenunansHoe ypaBHeHUE
ynpyro# ntuHuu O6anku. Onpenenenue nepeMmenieHuil merogoM Mopa. Ctatuuecku
HEOIPEIeIUMbIE CUCTEMBI.

0,25

11.

Ilonstue o HAMps>KCHHOM COCTOSAHHUH B TOYKC. BI/I}II)I HAIMPSPKCHHOI'O COCTOSHUAA.
IInockoe HAIIPS’KCHHOC COCTOSIHUC. I'maBHBIC IJIOIaAKN U TJIABHBIC HAIIPSIKCHUA.
MakcuManbHBIC KacaTelIbHbBIE HAITPsOKCHUA.

0,25

12.

HccnenoBanne HampspDKEHHOTO COCTOSIHUSA B MpocTedmmx ciydasx. OO0oOmeHHbIN
3akoH ['yka. KommoHeHTHl nehOpMHUPOBAHHOTO COCTOSIHUSI B TOYKE Teja. Bumbl
1e(OpPMUPOBAHHBIX COCTOSTHUI.

0,25

13.

[IonsiTHE O MPOYHOCTH MATEPUAIOB M KOHCTPYKLHW IIPHU CIOKHOM HAIPSKEHHOM
coctosiHuM. [IpenenbHble HAPsKEHHbIE COCTOSIHUS. Teoprun Havalia mIacTU4ecKoro
teueHus. Teopust npounoctr Museca. Teopust npounoctu Mopa.

0,25

14.

PacueTr Ha IPOYHOCTH IPU KOCOM HU3THOE.

0,25

15.

Pacuer Ha IMPOYHOCTH MPHU BHCHCHTPCHHOM PACTAXKCHHUUN-CIXKATHUH.

0,25

16.

PacueTr Ha IPOYHOCTh IPU KPYUEHUH C U3THOOM.

0,25

17.

[Tonatue 00 yCTOWYMBOCTH C)KUMaeMoro crepxkHs. Kpurumueckas cuia. 3ajgada
Diiniepa, ydeT YCIOBUU 3aKpeIUIeHHWs KOHIIOB CTep)KHEW B dopmyse Diiiepa.
[Tpenensl npuMeHUMOCTH hopMyiiel Ditnepa. Popmyna ScuHCKOTrO.

18.

[TonsiTHe 0 TMHAMUYECKON HArpy3Ke W MpUMEpPbI IEUCTBUS €€ B KOHCTPYKLHUAX C/X
MalmuH 1 oOopynoBaHus. IloHatue o0 ynapHOW Harpys3ke ynpyrux JIMHEHHBIX
cucteM. Jlunamuueckuii kordouuumenT npu ynape. Junamuueckuit koapdunueHt
IpU nepeMeHHbIX Harpyskax. [loHstue o6 ycramoctu MeTaymuioB. OcoOeHHOCTH
YCTaJIOCTHOTO pa3pylieHus. [Ipumepsl ycTallOCTHOTO pa3pylIeHHs KOHCTPYKLIMH
nepepadaThIBaIOIIEro ¢/X IPOM3BOJICTBA.

Hroro




4.3. Coaep:xanue JJa0OPATOPHBIX 3AHATHIH

Ne . Kou-Bo
W HanmenoBaHue 1a60paTOpHBIX 3aHATUI qacoB
1 | McopiTanue cTaqpHOrO 00pa3ia Ha pacTsHKEHHE 2
2 | Onpenenexue nepeMelieHui Ipu NpsiMOM IONIEPEYHOM M3rube 2
3 | YoapHoe Harpy)XeHue JUHEHHON ypyroi CHCTEMBbI 2
Hroro 6
4.4. Coagep:xanue NPpaAaKTHYECKUX 3aHATUH
Ne . Kou-Bo
i HanmeHoBaHMe NPaKTUYECKUX 3aHATUN qacoB
1 LlenTpanpHoe pacTskeHue-cxkatue. [loctpoeHue 31op BHYyTPEHHUX CUIIOBBIX 1
(hakTOpOB.
2 Kpyuenue. IlocTpoeHue 3m0p BHYTPEHHUX CUJIOBBIX (PAKTOPOB. 1
3 [Tpsimoii monepeunsiid n3rub. [locTpoeHue 3n0p BHYTPEHHUX CUIIOBBIX (PAKTOPOB. 1
4 [TocTpoeHue >010p BHYTPEHHUX CHJIOBBIX ()aKTOPOB B IJIOCKOH pame. 1
5 Kpyuenue. Pacuet Ha IpOYHOCTH U JKECTKOCTb. 1
6 Pacyer Ha IPOYHOCTH IPU KOCOM H3TUOE. 1
7 Pacyer Ha IPOYHOCTh NPU KPYUEHHUH C U3TUOOM. 1
8 PacueTr Ha IPOYHOCTH B cllyyae 0OLIEro CONpPOTUBICHUS 1
9 Pacuer cxaToro crepKHs Ha yCTOWYMBOCTh 1
10 | Pacyer Ha MpOYHOCTH NIPH yAape 1
Hroro 10
4.5. Buapl u coep:kaHue CaMOCTOSITeIbHOI padoThl 00y4arOIIUXCS
4.5.1. Buasl caMOCTOSITENHHON pabOTHI 00yYArOIINXCs
Bunsl camoctosiTensHON paboThl 00ydaronmxcs KonMuecTBo 4acoB
[ToaroToBKa K MPaKTUYECKUM 3aHATHSIM 29
[ToaroroBka Kk 1a0OpPaTOPHBIM 3aHATUSAM U K 3aLUTE 20
71a00paTOPHBIX paboT
CaMocTosITeIbHOE N3YUEHUE OTJENbHBIX TEM M BOIIPOCOB 50
Jlomarninee 3ajganue 50
Hroro 149
4.5.2. ConepxaHue CaMOCTOSTEIbHON pabOThl 00YJarOIUXCsl
Ne Kon-Bo
W HanmenoBanue Tem wim BOIIPOCOB HACOB
1. | HomamHee 3ananue «Iloctpoenue smop BHYTPEHHUX CUIIOBBIX (PAaKTOPOB MpHU o5
MPOCTHIX BUAAX AEPOPMHUPOBAHUS»
2. | HomamHee 3agaHue «PacyeTsl Ha MPOYHOCTH M KECTKOCTH MPH MPOCTHIX BUIAX o5
nehopMUPOBAHUS»
3. | Homamnee 3aganue «PacueTbl Ha MPOYHOCTH MPU CI0KHOM CONMPOTHBICHUH 25
4, [ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 25




5. | [HoaroroBka K 1a00paTOPHBIM 3aHATHUSIM U K 3aLIUTE JIAOOPATOPHBIX paboT 24

[TocTpoeHue >Miop BHYTPEHHUX CHIIOBBIX (PaKTOPOB MPU MPOCTHIX BUAAX

6. | nepopmupoBanus. PacueTsl Ha MPOYHOCTH M KECTKOCTH MPH MPOCTHIX BUAAX 25
nedopmupoBanusi. PacueTsl Ha MPOYHOCTH IPU CIIOKHOM COIIPOTHUBIICHUH
Hroro 149

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHrne CaMOCTOSITeIbHOI padoThl 00y4yaromuxcs

Y4eOHO-MeTOnUYeCKHEe pa3padoTku umerorcs B Hayunoii 6ubnmoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:

1. HexmonoBa T.H. Metoanyeckue yka3aHHs IO BBINOJIHEHUIO BHEAYAUTOPHOW PabOTHI MO
mucruruHe «ConpoTUBIIGHUE MaTepUaioBy [ DIeKTpoHHBIN pecypc|: Yensounck: FOxHO-Y panbckuid
I'AY, 2017. 69 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/80.pdf.

2. Cmarun H.K. , HlatpykoB B.U. ConpoTusienne MaTepuaaoB. DMIOPbl BHYTPEHHUX CHIIOBBIX
(bakTOpoB [DNEKTPOHHBIN pecypc]: METOM. YKa3aHUs K ceMecTpoBoMy 3ananuto. YemsouHck: FOxHO-
VYpansckuiit 'AY, 2015. 28 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

3. Cmarun H.K. , llaTpykos B.W. ConporuBienne MaTepranoB [ DIEKTPOHHEIN pecypc] : METOI.
yKa3zaHus K ceMecTpoBomy 3anaHuto. YensOunck: HOxuo-Ypansckuit [AY. U. 2. ['eomerpuueckue
XapaKTePUCTUKU IJIOCKHUX CCUEHUH. 2015. 10 c. Pexum JloCTyma:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

4. UrnateeB A.I'. KoHTposbHBIE 3aJaHus I pacdeTHO-Tpadudeckux paboT 110
COIPOTHUBIICHUIO MaTePHAIOB [ DNIEKTPOHHBIHN pecypce] : yuebd. mocodue. UensOunck: FOxHo-Y pansckuii
I'AY, 2016. 40 c. Pexxum mocryma: http://192.168.0.1:8080/localdocs/sopromat/66.pdf.

5. UrnateeB A.I'. [Tocobue K pelieHuto 3a1a4 M0 CONPOTUBICHUIO MAaTEPUANIOB [ DJIEKTPOHHBIH
pecype] : yaeb.-meroa. nocodue. Yensounck: KOxno-Ypansckuii 'AY, 2016 . 118 c. Pexxum nocryma:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

6. ®OH/ OLIEHOYHBIX CPeJCTB A5 MPOBeIeHUs IIPOMEKYTOYHOI
arrecTaliu 00y4almmxcs

Jl1s ycTaHOBJIEHMSI COOTBETCTBUS YPOBHS NOJArOTOBKU oOyuaronuxcs TpedoBanusim @I'OC BO
pa3paboTaH (OHJ OLEHOYHBIX CPEICTB JUIs TEKYILEro KOHTPOJS YCHEBAaEMOCTH U MPOBEACHUS
MIPOMEXYTOUHOM aTTecTali 00yJaromuxcs no AucuuminHe. GoH]T OLIEHOYHBIX CPEJICTB MPEICTABIECH
B [lpunoxenun Ne 1.

7. OcHOBHAAl M JONOJIHUTEJIbHAsI ydeOHasi IMTepaTypa, HeoOXoaumas
AJISl OCBOCHMS THCIUTIINHBI
OcHOBHasi W JOMOJHUTENbHAs YyueOHas nuTeparypa umeerca B HayuyHoliOubinmoreke u
ANEeKTPOHHOU HH(pOpMamoHHO-00pa3oBarensHO cpene @I'BOY BO I0xHOo-Ypansckuii [AY.

OcHoBHasi iMTEepaTypa

1. KXunxkurn B. A. ComnporuBiieHHE MaTepHasioB [DIEKTPOHHBIA pecypc|: yued. mocodue.
Yensiounck: UT'AA, 2011. 524 c. Pexum ngoctyna: http://192.168.0.1:8080/localdocs/sopromat/50.pdf.

2. CompoTuBjIeHHE MaTepHasioB [DneKTpoHHbINH pecype]: yued. mocobue / TI.A. Tlasnos, JI.K.
[Mapmmn, b.E. Menbuukos, B.A. lepctHeB; nox pea. b.E. Mensaukosa. CII6.: Jlans, 2007. 560 c.
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=86018.

3. Cmarun H.K. ComporuBneHue marepualioB [DIEKTpOHHBIA pecypc|: yueOHOe mocobue.
Yensiounck: YI'AY, 2008. 76 c. Pexxum pocryma: http://192.168.0.1:8080/localdocs/sopromat/2.pdf.

JlonoIHUTeIbHAS JTUTEpaTypa
1. Tloackpeoxko M.Jl. ComporuBnenue wmarepuaioB. IlIpakTuUKyM 10 pemIeHuIo 3aaay
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[OnextpoHHblid  pecypc]. Munck: Bemumimas mkosa, 2009. 688 c¢. Pexum pocryna:
http://biblioclub.ru/index.php?page=book&id=143572.
2. Kynpssues C.I'., CepaiokoB B.H. ComporuBienne marepuanoB. MHTEpHET-TeCTUpOBaHUE

0a30BBIX 3HAHUH [DIEKTPOHHBINA pecypc]: yuedbnoe mocodue. M.: Jlanw, 2013. 176 c. Pexxum noctymna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=5247.

Ilepuoauyeckue u3aaHus:

«[Ipobnemsl mpouHOCTHY, «IIpHKTaTHAS MaTEMATHKA U MEXaHHUKAY, «MeXaHuKa TBEPOTO TeIay,
«Mnxenep. Hayka, NOpOMBIIIJIEHHOCTb, MEXIYHAPOJHOE COTPYAHUUECTBO», «CIpaBOYHUK.
WH>XeHepHBIN )KypHAID.

8. Pecypchbl nH(pOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHETY,
Heo0XoquMbIe 1JIsl 0CBOECHHS THCIUIITTHHbI

1. EnnHoe okHO AocTyma K yueOHO-MeToIM4ecKuM paspadboTkam https://toypray.pd
2. OBC «Jlanwy» http://e.lanbook.com/
3. YuuBepcurerckas oudamorexka ONLINE http://biblioclub.ru

9. MeToauyecKkue yKazaHus 1Jisl 00y4al0uXcsl 10 0CBOEHUIO THCIUITHHBI

VY4yebHO-MeToIMYecKue pa3paboTku wuMeroTcss B HaydyHolt OuOIMOTEKe U 3JIEKTPOHHOM
nHpopMannoHHO-00pa3oBarenbHoi cpene PIBOY BO HOxHo-Ypanbckuii [AY:

1. Cmarun H.K. , [Ilatpykos B.H. ConpoTuBieHue MaTepuanoB. DMIOPbl BHYTPEHHUX CHIIOBBIX
(bakTOopoB [DNEKTPOHHBIN pecypc]: METOM. YKa3aHUs K ceMecTpoBoMy 3ananuto. Yensouuck: FOxHo-
VYpansckuiit 'AY, 2015. 28 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

2. Cmarun H.K. , lllatpykos B.W. ConpoTuBnenue MarepuaioB [ DIEKTPOHHBIN pecypc| : METO/.
yKa3aHMs K cemecTpoBoMy 3anaHuto. Yenmsounck: FOxHo-Ypansckuit [AY. Y. 2. ['eomerpuueckue
XapaKTepUCTUKU TJIOCKHUX CEUEHUH. 2015. 10 c. Pexum JocTyma:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

3. UrnateeB A.I'. KouTponbHble 3aaHusi IS pacyeTHO-rpapuyecKux padoT 1o
COIIPOTHBIIEHUIO MaTepHalioB [ DeKTpOHHBIN pecypce] : yueb. mocobue. Yensaounck: KOxHo-Y panbckuit
I'AY, 2016. 40 c. Pexxum moctyma: http:// 192.168.0.1:8080/localdocs/sopromat/66.pdf.

4. UrnateeB A.I'. [locobue K pemnieHuno 3aad o CONpOTUBICHUIO MAaTepUANIOB [ DIeKTPOHHBIN
pecypce] : yaeb.-meroa. nocodue. Uensounck: KOxno-Ypansckuii [AY, 2016 . 118 c. Pexxum nocryma:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

5. Kunkun B.A. IloctpoeHue smop BHYTPEHHUX CHJIOBBIX ()aKTOpOB B Oankax M paMax B
nporpaMMHbIX npoayktax SCAD um MathCAD [OnexkTpoHHBIH pecypc] : METOAMYECKUE YKa3aHUS.
Yensiounck: b.u., 2006. 49 c. Pexum mocryma: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

6. Kunkun B.A. Onpenenenue reoMeTpuuecKuX XapakTepUCTUK MONEPEUHBIX ceueHU OpycheB
B nnporpammubIx npoaykrax SCAD, MSC.Patran-Nastran-2005 u MathCAD [OnexTpoHHbIit pecypc] :
METOINYECKUE yKa3aHusl. Yensa0uHCK: HT'AY, 2007. 69 c. Pexum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/sopromat/6.pdf.

7. Kunkun B.A. Pacdyer Ha mpoYHOCTH ¥ IPOBEPKA )KECTKOCTH CTATUYECKU ONPEIETUMBIX OAJIOK
B niporpammubIx npoayktax SCAD, MSC.Patran-Nastran-2005 [DnekTpoHHBIN pecypc]: METOINYECKHEe
yKa3aHUs. YenssOuHCk: Uray, 2007. 76 c. Pexum JIOCTyIIa:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

8. Kunkun B.A. OnpeneneHue nepeMenieHnii B ynpyrux CHCTEMax B IPOTPaMMHBIX MPOJYKTaX
MathCAD, SCAD u MSC.Patran-Nastran-2005 [OnekTpoHHBIM pecypc] : METOOUYECKHE YKa3aHMUS.
Yensounck: UI'AY, 2008. 66 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/7.pdf.
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10. UudopmaniuoHHbIE TEXHOJOTHH, UCIIOJIb3yeMble MIPH OCYIeCTBJIEHNH 00Pa30BaATEIbLHOIO
npoiuecca no JMCUMILVINHE, BKJIKYAS NepeYyeHb NPOrPpaMMHOro odecrneyeHust u
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6u0iroTeke ¢ TepMHUHAIBHBIX CTAHIMNA TPEIOCTABIISAETCS TOCTYH K 0a3aM JaHHBIX:
- Texakcnept (nHpOpManoHHO-cripaBoyHas cucrema 'OCToB);
- «CenbpX03TeXHUKa» (ABTOMATU3MPOBAHHAS CIIPABOYHAsI CHCTEMA).

IIporpammuoe obGecrnieuenue: Structure CAD, «ComnpoTuBieHue maTepuayioB. BupTyanbHbIC
nabopaTtopHbIe padOTHI.

11. MaTepuajbHo-TeXHHYecKasi 0a3a, HeoOXoaUMAsi AJIs1 OCYIIEeCTBJICHUS
00pa3oBaTeILHOI0 NMpoIecca mo JTUCIHHUIINHE

IlepeyeHb y4eOHBbIX 1a00paTOPHii, Ay IUTOPHIL, KOMIILIOTEPHBIX KJIACCOB

1. JTabopartopus 002, ocHameHHass 000pyIOBaHUEM JIJIS TIPOBEACHHSI TAOOPATOPHBIX PadoT.
2. CneunanusupoBanubie aynuropuu 023, 024 nns npoBeAeHMs MPAKTUYECKUX 3aHITUH.

3. KoMmibroTepHBIH Ki1acc ¢ MyJIbTUMEIUHHBIM KoMILiekcoM ayn. 018, 423.

IlepeyeHb 0CHOBHOIO y4eOHO-1200paTOPHOIro 000PyA0BAHMS

1. MamuHs!l U1 UCTIBITAHUN Ha pacTsHKEHHUE.

2. YHUBEpcaJIbHbIC Ta00paTOPHBIC CTEH/IBI.

3. YcraHoBKa i1 1a00paTOPHBIX padoT.

4. TeH30MeTpUYEeCKUE MPUOOPHI.

5. KoMI1eKThI 11aKaToB [0 OCHOBHBIM pa3ziesiaM COMPOTUBICHUS MaTepUAIIOB.
6. IlepcoHasibHbIE KOMITBIOTEPHI.

7. MynbTUMETUIHBIN KOMILIIEKC.

12. UnHoBanuoHHbIe GopMbI 00pa30BaTEIbHBIX TEXHOJIOTHH

Bun 3ansaTus
®opmbl paboThI Jlexm 3 113

KomMmneroTepHble CUMYIISIUN - + +
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IIPUJIO’KEHHUE Ne 1

POHJ OHEHOYHBIX CPEJACTB

JUTSI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEJCHUS MPOMEXKYTOUHON aTTECTAIlUU
oOyuatomuxcs no aucuuiuinae 51.B.08 ConporuBiieHue MaTepuajioB

Hanpasnenue noarorosku 35.03.06 ArpounskeHepusi

[Tpoduins TexHuuyeckHii cepBUC B arpoONpPOMBIIINIEHHOM KOMILJIEKCe

VYpoBeHb BBICIIETO 00pa30BaHus — 6aKkajdaBpuaT (aKaJqeMHYeCKHii)
KBanuduxamnus - 6akaaasp

®opma 00yueHus - 3a04HAast

YenaOuHCK
2016
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1. KomnereHnuu ¢ yka3aHueMm dTana ux ¢gopmupoBanus B npouecce ocsoenusi OINOII

KomneTreHuuu no 1anHoi quciuminie GopMUpPYIOTCsS Ha IPOABUHYTOM dTarle.

Konrtponupyemsie KonTponupyemble pe3ynbTaTbl 00y4eHHs 10 AUCIUILTHHE
PE3yNbTaThI
oceoerms OIIOII 3HAHUS YMEHHUSI HaBBIKU
(KOMIIETEHIINHN )

OIIK-4 OO0ygarommiicst TOJKECH OO0yygarormmiics OO0yyarommiics
CIOCOOHOCTBIO 3HATh: METOJI0JIOTHIO JOJKEH YMETh: JOJI’KEH BIIAJICTh:
pemarpb Kypca «ConpoTuieHue BBITOJIHATH HaBBIKAMHU
WUHXCHEpPHBIE MaTepuajoBy, OCHOBHbBIC CTaH/JapTHBIC BUIbI MPAKTUYECKOT0

3a]a4uu C pacueTHble (HOPMYIIBL, MPOYHOCTHBIX MCTIOJIb30BAHUS
HCIIOJIb30BAaHUEM AITOPUTMBI PACUETOB pacueToB, OIIECHUBATh METOJIOB pacyera
OCHOBHBIX 3aKOHOB | 3JIEMEHTOB KOHCTPYKIIHIA MOJTyYCHHBIC KOHCTPYKIIUH Ha
MEXaHHKH, Ha MPOYHOCTH, KOTOPHIE PE3yNbTaThl C TOYKU MPOYHOCTH IIPU
AIIEKTPOTEXHUKH, UCTIOIB3YIOTCS ISt 3peHHS UX peleHuu
TUIPABIIHKH, pEIlIeHUs HHKEHEPHBIX npaBaonoa00us, WHXCHEePHBIX 3a7au -
TEPMOJUHAMUKHU U 3anad - (b1.B.08-3.1) SKOHOMHUYHOCTHU U (b1.B.08-H.1)
TeIIOMaccooOMeHa HA/IeKHOCTHU TIPU
pelIeHIH WHXEHEPHBIX
3ajgad - (b1.B.08-Y.1)

IK-2 OO0yuaromuiics 10KEeH OO6yuarommiics OO6yuarommiics
TOTOBHOCTBIO K 3HATh: METOJI0JIOTHIO JOJKEH YMETh. JIOJI’KEH BIIAJICTh:
YYaCTHIO B Kypca «ConpoTuBieHne BBITTOJTHATH HaBBIKAMU:
MIPOBEICHUN MaTepHaoBy, OCHOBHBIE CTaHJapTHBIE BU/IbI MPAKTUYECKOTO
WCCIIEIOBAaHHH pacueTHble (HOPMYIIBL, MIPOYHOCTHBIX WCTIOJIH30BAHUS

pabouux u ITOPUTMBI PacyeToB pacyeToB, OLIEHUBATh METO/IOB pacyera
TEXHOJIOTHYECKUX | AJIEMEHTOB KOHCTPYKITHIA MIOJTyYeHHBIC KOHCTPYKIIMH Ha
MPOIIECCOB MAIlIMH | Ha MPOYHOCTb, KOTOPbIE pe3yabTaThl C TOUKH POYHOCTH JJIS
HCIIONB3YIOTCS IS 3pEHHUsI UX 000CHOBaHUs BBIOOpA
000CHOBaHUs BbIOOpa paBJoI0100us, Mmarepuana J1eTaiu -

Marepuaia AcTaiu -
(51.B.08-3.2)

OKOHOMHWYHOCTHU N
HAJESKHOCTH ISt
000CcHOBaHUS BHIOOpa
MaTepuaia JeTaiu -

(51.B.08-V.2)

(51.B.08-H.2)

2. Iloka3zaTen, KPpUTEPHH M HIKAJIA OLEHMBAHUS cPOPMHUPOBAHHOCTH KOMIIETEH M

[Tokaszarenu Kputepuu u 1mkasna olleHUBaHUS PE3yJIbTaTOB 00yUYEHHS MO AUCIUILITHHE
oneHuBaHusg | HenpoctaTouHbli JlocTaTo4HbIi Cpennuii ypoBeHb Bricokuii ypoBeHB
(B3YH) YpOBEHb YpOBEHb
b1.B.08-3.1 | OOyuatomuiics He Oo6yuaromuiics OO6yuaromumiics ¢ OO6yuaromiuiics ¢
3HAeT cy1abo 3HaeT HE3HA4YUTEJIbHBIMU TpeOyemoit
METOI0JIOTHIO METO0JIOTHIO olMOKaMu U CTETIEHbIO MOJTHOTHI
Kypca Kypca OT/IEIIbHBIMU Y TOYHOCTH 3HAET
«Conpotusnenue | «ConpoTuBicHHE npobenaMu 3HaeT METO0JIOTHIO
MaTEpHAJIOBY, MaTEpHaJIOBy, METOI0JIOTHIO Kypca
OCHOBHBIE OCHOBHBIE Kypca «CormpoTtuBieHue
pacueTHbIe pacueTHbIe «ComportusieHue MaTEpUAJIOBY,
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bopmysbl, bopmysl, MaTepUajoBy, OCHOBHBIE
QJITOPUTMBI JITOPUTMBI OCHOBHbIE pacueTHble
pacueToB pacueToB pacueTHble bopmybl,
3JIEMEHTOB 3JIEMEHTOB bopmysl, AJITOPUTMBI
KOHCTPYKLUH Ha KOHCTPYKLIUH Ha aJIrOPUTMBI pacueroB
IPOYHOCTb, IPOYHOCTb, pacueToB 3JIEMEHTOB
KOTOpbIE KOTOpBIE HIIEMEHTOB KOHCTPYKLIUH Ha
UCTIOJIb3YIOTCS UCIOJIB3YIOTCS TS KOHCTPYKLUH Ha IIPOYHOCTb,
IUISL peLICHUs pereHus MPOYHOCTb, KOTOpbIE
MH)KEHEPHBIX MH)XEHEPHBIX 33734 KOTOpbIE UCIIOJIB3YIOTCS JUIsl
3aja4 UCTIOIB3YIOTCS TSt pereHus
pereHus MH)KEHEPHBIX 3a/1a4
WH)XCHEPHBIX 33134
b1.B.08-Y.1 | OOyuaromiuiics He OO0yuarommiics OO0yuaromuiicst ¢ OO0yuarommiics
YMEET BBITOTHSATH ciabo ymeer HE3HAYUTEIIHBIMU | YMEET BBINOIHATD
CTaHJapTHbIE BBINOJIHATh 3aTpyAHEHUSAMU CTaHJApTHBIE BUJIBI
BUJIBI CTaHJApTHBIC BUIBI | yMEET BBIIOIHSATH MPOYHOCTHBIX
HPOYHOCTHBIX IPOYHOCTHBIX CTaHJApTHBIE BU/IbI pacyeros,
pacueTos, pacyeros, MPOYHOCTHBIX OLICHUBATh
OLIEHUBATh OLIEHUBATh pacyeTos, MIOJTyYEeHHbIE
MOJTyYCHHBIE MOJTyYCHHBIC OLICHUBATh Pe3yabTATHI C TOUKH
pe3yJbTaThl € pe3yibTaThl C TOUKH HOJIy4EeHHBbIE 3peHMs UX
TOYKH 3PEHUS UX 3peHHS UX pe3ybTATHI C TOUYKH | TPaBIONIOno0us,
IIPaBJIONI0A00Hs, IIpaBJIONI0A00HUS, 3peHUs UX 9KOHOMHUYHOCTH U
HSKOHOMHYHOCTH M | IKOHOMHYHOCTH U npaBoIo100us, HAJIC)KHOCTH TIPU
HaJIeKHOCTH IIPU Ha/IKHOCTH IIPU SKOHOMHUYHOCTH U pelLeHuu
pereHnH pereHuH HAQ/IKHOCTH IIPH | MHXXCHEPHBIX 33724
MH)XEHEPHBIX WH)XEHEPHBIX 33134 peleHnn
3ajad WH)XCHEPHBIX 33134
b1.B.08-H.1 | OOyuatomuiics He OO6yuaromuiics OOyuaromuiics ¢ OO6yuaromuiics
BJAaJIEET ci1a0o BiIageeT HEOONBIIUMHU CBOOOIHO BIafeeT
HaBBIKAMHU HaBBIKAMU 3aTpyAHEHUSIMH HaBBIKAMU
PaKTUYECKOTO PaKTUYECKOTO BJIaJIeeT HaBBIKAMU MPaKTUIECKOTO
UCTOJIb30BAHUS UCTIOJIb30BaHUS MPAKTUYECKOTO UCTOJIb30BAHUSA
METOJ/IOB pacyera | METOJIOB pacueTa MCTIOTb30BaHUS METOIOB pacyera
KOHCTPYKIIMH Ha KOHCTPYKLIUH Ha METO/IOB pacyera KOHCTPYKLIUI Ha
MIPOYHOCTH TIPU MIPOYHOCTH TIPU KOHCTPYKIIUH Ha MIPOYHOCTH TIPU
peleHnu peleHnH IPOYHOCTh IPU pelLeHnn
WH)KEHEPHBIX WH)XCHEPHBIX 33134 peleHuH WH)XCHEPHBIX 337134
3ajau WH)KEHEPHBIX 33134
b1.B.08-3.2 | OOyuvarommiics He OO0yyJarormiics OO0yyarommiics ¢ OO0yJarommiics ¢
3HaeT cnabo 3HaeT HE3HAUYUTEIbHBIMU Tpedyemoit
METOIOJIOTHIO METO/I0JIOTHIO omurOKaMu CTETICHBIO TIOJTHOTHI
Kypca Kypca OTJENIbHBIMU Y TOYHOCTHU 3HAET
«CompotuBiieaue | «ConpoTHBICHHE npo0enaMu 3HaeT METOI0JIOT IO
MaTepHaIoBy, MaTepHaoBy, METO/I0JIOT U0 Kypca
OCHOBHBIE OCHOBHEIE Kypca «ConpoTHBIICHHE
pacueTHbIe pacueTHble «ConpoTuBieHune MaTepHajIoBy,
bopMyibl, bopMyIbI, MaTepHuaioBy, OCHOBHBIE
QITOPUTMBI ITOPUTMBI OCHOBHbIE pacueTHble
pacueToB pacueToB pacueTHble bopmysl,
HJIEMEHTOB HJIEMEHTOB bopmysl, AITOPUTMBI
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KOHCTPYKLUN Ha KOHCTPYKLIUH Ha aJIrOPUTMBI pacueToB
MPOYHOCTH, MPOYHOCTb, pacueToB AJIEMEHTOB
KOTOpbIE KOTOpBIE HIIEMEHTOB KOHCTPYKLIUI Ha
UCIIOJIB3YIOTCS WCIOJIb3YIOTCS ISt KOHCTPYKIIUH Ha MIPOYHOCTb,
111 00OCHOBAHUS 000CHOBaHUS MPOYHOCTb, KOTOpbIE
BbIOOpA BbIOOpa MaTepuana KOTOpBbIE UCIIONIB3YIOTCS ISt
Mmarepuana JeTaan JeTain UCTIOIB3YIOTCS ISt 000CHOBaHUS
000CHOBaHUS BBIOOpa MaTepHraia
BbIOOpa MaTepuaa JeTanu
JeTanu
b1.B.08-V.2 | Ob6yuarommiics He OO0yyarormmiics OOyuaromuiics ¢ OO0yyarommiics
YMEET BBIMIOJIHATH cinabo ymeet HE3HAYUTENbHBIMU | YMEET BBIIOJIHSTh
BBITIOJTHSATH BBITIONTHSTh 3aTpyTHEHUSMU CTaHJapTHBIC BHUJIBI
CTaHJIapTHbHIE CTaHJapTHBIC BUIBl | yMEET BBHINOJIHATH MIPOYHOCTHBIX
BU/IBI MIPOYHOCTHBIX CTaHJAPTHBIC BUJIBI pacueTos,
MPOYHOCTHBIX pacueros, MPOYHOCTHBIX OILICHUBATD
pacueTos, OLICHUBATh pacyeTos, MOJTyYCHHBIC
OLICHUBATH MOJTy4YeHHBIE OILICHHUBATD pE3yNbTaThl C TOYKU
MOJTyYCHHBIE pe3yIbTATHI C TOUKH MOJTyYCHHBIC 3peHHS UX
pE3yIbTaThI C 3peHus ux pEe3yNbTaThl C TOYKU | MPaBAONOI00US,
TOYKH 3PEHUS UX MPaBIIOTIOA00HS, 3peHHS UX 9KOHOMHUYHOCTH H
MPaBAONOI00Us, | SKOHOMHYHOCTH U paBaonoa00us, HAJECKHOCTH IS
HSKOHOMHYHOCTH M | HAJCKHOCTH IS HKOHOMHUYHOCTH H 000CHOBaHUS
HAJECKHOCTH IS 000CHOBaHUSA HAJEKHOCTH IS BbIOOpa MaTepuana
000CHOBaHUS BBIOOpa MaTepHraia 000CHOBaHUS JeTanu
BBIOOpA JeTanu BbIOOpa MaTepuana
Marepuaia JeTalu JIeTaJH
b1.B.08-H.2 | OOyuatomuiics He OO6yuaromuiics OO6yuaromuiics ¢ OO6yuaromuiics
BJAaJIEET ci1a0o BiIageeT HEOONBIIUMHU CBOOOIHO BJIafeeT
HaBbIKAMU HaBbIKaMU 3aTpyaIHEHUSIMHU HaBBIKAMU
MPaKTUYECKOTO MPaKTUYECKOTO BJIaJIeeT HaBBIKAMU MPaKTUIECKOTO
UCIOJIb30BAHUS UCTIOJIb30BaHUS MPAKTUYECKOTO UCIOJIb30BaHUS
METOJ/IOB pacyera | METOJIOB pacueTa MCTIOIb30BaHUS METO/IOB pacyera

KOHCTPYKLUN Ha
IIPOYHOCTB ISt

KOHCTPYKIUN Ha
MIPOYHOCTH IS

METOJIOB pacyera
KOHCTPYKLIUHA HA

KOHCTPYKIUH Ha
IIPOYHOCTH JJIS

000CHOBaHUs 000CHOBaHHUS HPOYHOCTH JJIS 000CHOBaHUs
BbIOOpA BbIOOpA MaTepuana 000CHOBaHUS BbIOOpa MaTepuasna
martepHana JeTanu JeTaiu BbIOOpa MaTepuaa JeTaiu
JieTaln

3. TunoBbie KOHTPOJIbHBIE 32aHNs U (WJIN) MHbIE MATEPHUAJIbI, HEOOX0AMMBbIE 1JIs1 OLlEHKH
3HAHMIi, yMEHUI1 1 HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XaPAKTePU3YIOIIMX 3TANbI

(popMupoBanus komnerenuuii B npouecce ocsoenus OINOIT

Tunosble KOHTPOJIbHBIE 33JaHUSI U MaTepHalbl, HEOOXOAUMBIE JIJIsl OLICHKU 3HAHHM, yMEHUN U
HaBBIKOB, XapaKTEPU3YIOLINX MPOABUHYTHIN 3Tan (GOpMUPOBAHUS KOMIIETEHLIUH B MPOLIECCE OCBOCHUS

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

1. Cmarun H.K. , [latpykos B.M. ConpoTuBneHre MaTepranoB. DMOPbl BHYTPEHHUX CHUIIOBBIX
(bhakTopoB [DNEKTPOHHBIN pecypc]: METO. yKa3aHUs K ceMecTpoBoMy 3ajaHuto. Uensbunck: KOxHo-
VYpanbckuiit [AY, 2015. 28 ¢. Pexxum nocryma: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

2. Cwmarun H.K. , llarpykoB B.1. ConpoTtuBieHrne MaTepranoB [ DIEKTPOHHBIN pecypc]| : METO/I.
yKa3aHus K ceMecTpoBoMy 3aaanuio. Yensounck: HOxHo-Ypanbckuii [AY. Y. 2. T'eomerpuueckue
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XapaKTEPUCTUKU TIJIOCKUX CEUYCHHI. 2015. 10 C. Pexum JIOCTYTIA:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

3. UrnateeB A.I'. KouTponbHble 3agaHusi IS pacdyeTHO-rpaduyecKux paboT 1o
COIPOTHUBIICHUIO MaTEPHAIIOB [ DIIEKTPOHHEIN pecypce] : yuebd. mocodue. UensOunck: FOxHO-Y panbckuii
I'AY, 2016. 40 c. Pesxum mocryma: http:// 192.168.0.1:8080/localdocs/sopromat/66.pdf.

4. UrnateeB A.I'. IlocoOue K pemIeHuno 3aa4 Mo CONPOTUBICHUIO MaTEPUAIOB [ DIEKTPOHHBIN
pecype] : yaeb.-metoa. nocodue. Yensounck: KOxno-Ypanbckuii 'AY, 2016 . 118 c. Pexxum nocryma:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

5. Kunkun B.A. IloctpoeHnue smop BHYTPEHHUX CHIIOBBIX (DaKTOpoB B Oajkax M pamax B
nporpamMubIXx npoayktax SCAD um MathCAD [DnexTpoHHBIH pecypc]| : METOAMYECKHE YKa3aHUS.
Yensiounck: b.u., 2006. 49 c. Pexum pocryma: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

6. XKunkun B.A. Onpenenenne reoMeTpUIeCcKiX XapakTEPUCTHK TOTIEPEUHBIX CEUeHUH OpyCheB
B niporpamMMHbIX npoayktax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DnextpoHHbIii pecypc] :
MeToanuyeckue  ykaszanus.  Yemsbmnck:  UTAY, 2007. 69 c¢.  Pexum  gocryna:
http://192.168.0.1:8080/localdocs/sopromat/6.pdf.

7. Kunkun B.A. Pacuer Ha IpO4YHOCTH U IPOBEPKA )KECTKOCTH CTATUUECKU OIPEAETUMBIX OaJI0K
B nporpammubIx nmpoayktax SCAD, MSC.Patran-Nastran-2005 [DnekTpoHHbIH pecypc]: METOANYECKHe
YKa3aHHUs. YensaOuHCK: Uray, 2007. 76 c. Pexum JIOCTyTIA:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

8. XKwkun B.A. Onpezenenue nepeMenieHui B ylpyrux CucTeMax B IPOTPAMMHBIX MTPOTyKTaxX
MathCAD, SCAD u MSC.Patran-Nastran-2005 [DneKkTpoHHBIH pecypc]| : METOIUYECKHE YKa3aHHUS.
Yensiounck: UI'AY, 2008. 66 c. Pexxum pocryna: http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

4. MeToauyeckne MaTepuaJIbl, ONpeie/solue Npoueaypbl OlleHUBAHUS 3HAHMIA,
YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yommx 3Tan(bl) GopMupoBaHus
KOMIIeTeHIH I

B nmaHHOM pazjene METOIUYECKHE MaTepUalIbl, OINPEACISIONIUE TPOIEAYPhl OIICHUBAHHS
3HAHWUW, YMEHUH, HaBBIKOB, XapaKTEPHU3YIOIUX MPOJBUHYTHIN 3Tan (OPMUPOBAHUS KOMIETEHIIUNA O
AUCIHUITIINHE «COHpOTI/IBJ'IeHI/Ie MarepruajgioB», HNPUBCACHBI MNPHUMCHUTCIBHO K KaXIOMY U3
UCIONIb3YEMBIX BHUJOB TEKYIIETrO KOHTPOJSI YCHEBA€MOCTH U MPOMEXKYTOYHOM aTTecTaluu
oOydJaronmxcs.

4.1. OueHo4HbIe CpeacTBA IS IPOBeeHNs TeKYIero KOHTPOJIsl yCIeBaeMOCTH
4.1.1. YcTHBIN OTBET HA MPAKTUYECKOM 3aHATUI

VYCTHEII OTBET Ha MPAKTUYCCKOM 3aHATHU HCHOJB3YCTCA I OLUCHKH KaueCTBa OCBOCHHA
o0yJarouMcsi OCHOBHOM MpodeccuoHaNIbHON 00pa30BaTeIbHOM MPOrpaMMBbI TIO OTJEIBHBIM BOITPOCaM
U TeMaM JUCHUIUIMHBL. TeMbl W TUIaHBl 3aHATHNA (CM. METOAPa3pabOTKH...) 3apaHee COOOIIAI0TCS
oOyuatomumcsi. OTBET OIEHUBAECTCSI OIEHKON «OTIUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHO» WU
«HEYJIOBIIETBOPHUTEITHHO.

Kputepun omenku orBera (Tabil.) MTOBOISATCS JO CBEACHUS OOYYAIOIIMXCS B Hayalle 3aHATUU.
OreHKa OOBSBISIETCS] 00YJAIOMIEMYCST HEMOCPEICTBEHHO TTOCIIE YCTHOTO OTBETA.

IIxkana Kpurepuu oueHnBanus

- 00yJaroIuics MOJIHO YCBOMII y4eOHBIN MaTrepua;

- IPOSIBJISIET HABBIKU aHAJIN3a, 0000I1IEeHNs, KPUTUYECKOTO OCMBICIIEHUS
Onenka 5 Y BOCIIPUSATHS UH(POPMAIINH, HABBIKU OMHMCAHUS OCHOBHBIX (PU3UUYECKHUX
(oTIIM4HO) 3aKOHOB, SIBJICHUH U IIPOLIECCOB;

- Marepuajg HU3J0KE€H TpPaMOTHO, B OIPEICICHHOW JIOTHYECKON
MIOCJIEIOBATENILHOCTH, TOUHO HCIIOJIB3YETCSI TEPMHHOJIOTHS;
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- TIOKa3aHO YMEHHUE WIUIIOCTPUPOBATh TEOPETUUYECKHE IOJI0KEHUS
KOHKPETHBIMH MPUMEPAMHU, TPUMEHSATh UX B HOBOM CUTYalluu;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PELIATh 33/1a4H;

- MOTYT OBITH JOINYIIEHBI OJHa—JBE HETOYHOCTU MPU OCBEILIECHUU
BTOPOCTENEHHBIX BOIIPOCOB.

Ouenka 4
(xoporo)

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSM Ha OLEHKY «5», HO MPHU
3TOM UMEET MECTO OJIUH U3 HEJIOCTATKOB:

- B YCBOEHUH yueOHOro Marepuasa J0nyuieHbl HeOOobIINe MPoOeibl, He
HCKa3UBILIKE COJIEP)KAaHUE OTBETA;

- B pEIICHUH 33]1a4 JONYIIEHbl HE3HAYUTEIbHbIE HETOYHOCTH.

OneHka 3
(YZIOBJIETBOPUTEIHHO)

- HCIIOJIHO HJIM HCIIOCJIICAOBATCIIBHO PACKPLITO COACPIKAHUC MATCpUalia,
HO IIOKa3aHO O6I_HCC IIOHKMMAHHE BOIIpoCa U MPOACMOHCTPHUPOBAHBI
YMCHHA, JOCTATOYHBIC IJIA JaJIbHEHUIIEro YCBOCHUA MaTcpualia,

- HUMCIUCH 3aTpyAHCHUA HIIM HJOIYIICHBI OIINOKH B OIIpCACIICHUN
HOHﬂTHﬁ, HCIIOJIb30BAHWH TCPMUHOJIOTHHU, OIMCAHUN (1)I/I3I/I‘-IGCKI/IX
3aKOHOB, SBJICHUH U IIpOoHeCCOB, pCIICHUHU 3aa4, UCIIPABIICHHBIC ITIOCJIC
HCECKOJIBKUX HABOAAIIHX BOIIPOCOB;

- HCIIOJIHOC 3HAHHUC TCOPCTUUCCKOIO Marcpuralia, 06y‘~1310]l[HI>iCH HE
MOXCT ITPUMCHUTH TCOPHIO B HOBOH CHUTyalluu.

Orenka 2
(HEYIOBIETBOPUTENHHO)

- HE PAcKpPHITO OCHOBHOE COZIEpKaHKME Y4eOHOTo MaTepuana;

- 00Hapy)XeHO HE3HaHWE WJIM HETOHMMaHHe OoJblnell Wiu Hauboiee
BaXHOW YacTH yueOHOTO Marepuana;

- JIOMYIICHBI OMMOKH B OMPEICIICHUH MOHSATHMA, MPH HCIIOIb30BAHUN
TEPMUHOJIOTUH, B ONUCAaHUM (U3MUECKUX 3aKOHOB, SBJICHUH U
MIPOLIECCOB, PELIEHUU 3aJad, KOTOpblE HE MCIPABIEHbl I10CIE
HECKOJIbKUX HaBOJAIIMX BOIPOCOB.

4.1.2. Otuer 110 J1abopaTopHOM padboTte

Otuet no MabopaToOpHON PabOTE UCTIONIB3YETCS ISl OIEHKH Ka4eCTBAa OCBOCHHS 00YJarOIIMCS
OCHOBHOI TpodeccHoHambHOM 00pa30BaTeIbHOM MPOTPaMMBbl MO OTAENBHBIM TeMaM JAUCIUILTHHBL.
Conepsxanne u popma oTdeTa 1o J1abopaTopHbIM paboTaM MPUBOJIUTCA B METOJUYECKUX YKa3aHUAX K
naboparopubiM pabotam (m. 3 POC). ComepxaHue oTyeTa M KPUTEPUU OIEHKM oTdera (Tabi.)
JOBOJISITCS JIO CBEJICHUS OOYYArOIIMXCsl B Havaje 3aHATHH. OTUeT OIEHWBASTCS OLEHKOW «3a4TEHOY,
«He 3auTeHo». OlEeHKa «3a4TeHO» CTaBHUTCS OOydarommMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET
KpUTEpUSIM,  yYCTAHOBJICHHBIM  JUISI  TOJOXHUTENBHBIX  OLIGHOK  («OTIUYHO»,  «XOPOIIO»,
«YIOBJIETBOPUTEIHHO»). O1leHKa 00BABIsAETCA 00yUaromeMycs HEMOCPECTBEHHO MOCIIE Cauu OTYETa.

HMIxana

Kpurtepun onenuBanus

OI_ICHKa GBauyTCHO»

- N3JI0KEHHUE MaTepHaja JOTMYHO, TPaMOTHO;

- cBO0OOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BbICKa3bIBaTh U OOOCHOBATh CBOU CYXJECHUS IIPU OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONUCHIBATh (PU3NUECKUE 3aKOHBI, SIBIICHUS U MPOIIECCHI;

- YMEHHE NIPOBOJUTH U OLICHUBATh PE3YJIbTAThl U3MEPEHUIL;
- COCOOHOCTh pelaTh MHKEHEpPHBbIE 33Jauu (JOomycKaeTcs Halndue
MaJIO3HAYUTENbHBIX OIIMOOK MM HEIOCTaTOYHO IOJHOE pacKpbITHE
CoJlep’KaHHWE BOMpPOCAa WM TMOrPEUIHOCTh  HENPUHLIUIHUAIBHOIO
XapakTepa B OTBETE Ha BOIPOCHI).

OreHKa «He 3a4TEHOY

- OTCYTCTBHME HEOOXOIMUMBIX TEOPETHUYCCKUX 3HAHWUW; TOMYIIECHBI
OIIMOKY B OMpEACIICHUN MOHITHI M OMHMCAHUU (PU3NUECKUX 3aKOHOB,
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SIBIICHUN W TIPOIECCOB, MCKAXEH HMX CMBICI, HE PEIICHBI 3aJa4d, He
NPaBUJIHHO OIEHUBAIOTCS PE3YNIbTaThl H3MEPEHHUIA,

- He3HaHUE OCHOBHOT'O MaTepuaia yueOHOI MporpaMmbl, JOMYCKaIOTCS
rpyObIe OMIMOKHU B U3JIOKCHHH.

4.1.3. TectupoBanue

TectupoBanue wHcCHoOAB3yeTCs U1 OLEHKM KadecTBa OCBOEHHMS OOy4aroIMMCS OCHOBHOM
npodeccnoHaTbHOM 00pa30BaTENBHON MPOTPAMMBI IO OTACTBHBIM TEMaM HIIU pa3/ieiaM TUCIUTUIIHHEL.
Tect npencrabnsier coOOl KOMIUIEKC CTaHIAPTHU3UPOBAHHBIX 3aJaHUM, MO3BOJSIOIIMN YIPOCTUThH
MpoLEAypYy H3MEPEHUS 3HAHUH 1 yMeHHH oOydatonuxcs. O0y4aroImuMes BBITAIOTCS TECTOBBIC 33 IaHUS
¢ (OpMyJIMPOBKOH BOIPOCOB U IPEUIOKEHUEM BBIOpATh OAMH IPABUJIbHBIM OTBET U3 HECKOJIBKHX
BapuaHTOB 0TBeTOB. [lo pe3ynbTaTam TecTa 0OydaroIIEMyCsl BBICTABISETCS OLIEHKA «OTIUYHOR,
«XOPOILIO», «yIOBJIETBOPUTEIBHO» UIH «HEYIOBJIETBOPUTEIBHOY.

Kpurepun onenuBanus orBeta (Tall.) MOBOAATCS 10 CBEACHHUS OOYYAIOUIMXCS 10 Hadaia
TecTUpoBaHus. Pe3ynpTar TecTUpOBaHMS 00BABISAETCA 00YyYarOLIEMYCsl HEOCPEACTBEHHO IOCIE €ro
Clla4H.

Mhcaza (% apagtLALX oTBETOD
Onenka 5 (OTIMYHO) 80-100
Oruenka 4 (xopol1o) 70-79
Onenka 3 (yIoBI€TBOPUTEIHHO) 50-69
Ornenka 2 (HEyIOBIETBOPHUTEIILHO) Mmenee 50

TecToBbIe 3a1aHUA

Tema 1: OcHOBHBbIE NOHATHS, ONIPeAeIeHHs, JONMYIEHUs] M TPUHLIMIIbI

1.1. OCHOBHBIM O0BEKTOM, U3y4aeMbIM B COIIPOTHBIIEHUH MAaTEpUAIIOB, SBISAETCS ...

1.2. Teno He pazpymaercs MOJ BO3JIEHCTBHEM BHEUIHMX CHJI, €CIIM €ro Marepuan o0iaxaeT
CBOJCTBOM. ..

1.3. Marepuain, y KOTOPOTo MpU MEPEeXo/ie OT OJHON TOUKH K APYroi CBOMCTBA HE M3MEHSIOTCS,
Ha3bIBAETCH ...

1.4. Cranp — maTepuar ...

1.5. Matepuan crtepkHs (CM. PUCYHOK) — OJHOHAIIPABJIEHHBIM CTEKJIOIIACTUK — SIBIIAETCS

MaTepUaIOM.

1.6. Hanpsixkenue — aTo cuina, ...

1.7. dpeBecuna — matepuar ...

1.8. B HenepopMupoBaHHOM Telle pacCTOsHUE MeXAy Toukamu A u B paBHo S. B pesynbrarte
n3MeHeHUs (POopMBI U pa3MepoB Tella TOUKK A U B mepemMecTiinch B TpOCTPAHCTBE B TIOJIOKEHUST A’ 1
B’. PaccrossHue Mex 1y HUMU H3MEHWIOCH Ha BenmuunHy AS. JIuHeiHo# nedopmarueil B Touke A 10
HanpasiieHUI0 AB Ha3bIBaeTCs BEIMUYMHA ...

1.9. Ha pucyHnkax rokaszaHa ofjHa U Ta e OaJjika, HarpyxeHHas cuiamu F1 u F2 (puc. 1), cunoit
F1 (puc. 2), cunoit F2 (puc. 3). 3, 81, 02 — mporudbl KOHIEBBIX cedeHHil. Mcxons u3 mpuHIuna
HE3aBHCUMOCTH JIEHCTBUS CHJI MOKHO 3aIUCaTh ...

1.10. Hdns Toro d4ToOBl MepeMelIeHHs OTAEIbHBIX TOYEK KOHCTPYKIUH He MpPEeBbIIIaTN
OIIpEJICJIEHHBIX HaNepe 3aJaHHbIX BEIMYMH, KOHCTPYKIUS 0JIKHA 00/1aJaTh CBOMCTBOM ...

1.11. Ilporu6 ceyenus C paBeH CyMMe HpOTHOOB, BBI3BAaHHBIX cuiIod F u mMomeHTOM M,
IIPWIOKEHHBIX 110 OTAEIBHOCTHU. JJaHHOE yTBEPKACHHUE 3alIMCAHO Ha OCHOBAHUU IIPUHLNIA ...
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1.12. CBoiicTBO MaTepHalia COXpaHATh HEKOTOPYIO YacTh AehOpMAIMH TOCTE CHATHS HArpy3Ku
Ha3bIBAETCH ...

1.13. Ha pucyHke mokaszaHbl JBa CTEpKHS C OJMHAKOBOW IUIONIA/IbIO MOMEPEYHOr0 CEYEHUS,
paboratomie Ha pacTshkeHne. HopMmasabHble HANpsDKEHUS B CEUSHHSIX 000MX CTEp)KHEH, T0CTaTOYHO
yAaJeHHBIX OT MECT NMPHJIOKEHUS CUJI, PABHBI COTJIACHO ...

1.14. Marepuai, y KOTOPOTO MPHU NEPEXOe OT OJHON TOUKH K JPYroi CBOMCTBA, B 3aBUCUMOCTH
OT HaIPaBJICHUS, U3MEHSIOTCS IO OHOMY U TOMY K€ 3aKOHY, SBJISETCS ...

1.15. O6beMHbIE CUIIBI UMEIOT PA3MEPHOCTD ...

Tema 2: MogeJid NIPOYHOCTHON HATEKHOCTH

2.1. Ha pucynke mnoka3zana Oajika TOCTOSHHOTO IIONEPEYHOrO0 CEYECHHs IUIOAAbI0 A,
HaxoJsIIasicsl MoJ| AeiicTBUEM COOCTBEHHOTO Beca (Y — yAenbHBIM Bec Martepuana Oanku). Mozenbio
HarpyXeHus OaJIKu sIBJISETCH ...

2.2. IlepBbIM 3TanoMm Mpu pacyere KOHCTPYKLHUU SBISETCS ...

2.3. B xypce «ConpoTUBJICHHE MAaTEPUAIOB» BCE MAaTEPHAIIbI, HE3aBUCUMO OT OCOOCHHOCTEH MX
MUKPOCTPYKTYPBI, IPUHATO pacCCMaTPUBATh KaK ...

2.4. B conpoTuBIE€HUN MaTEPUAJIOB BCE TEJIA CUUTAIOTCA ...

2.5. Mogenbto Gpopmbl Kynosa [MUpKa SBISETCH ...

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

2.7. B conmpoTHBIEHUN MaTepHUaIOB OCHOBHBIM METOJIOM pacyeTa Ha MPOYHOCTh SBIISAETCS METOJ
pacuera 1o ...

2.8. KonoHnHa 31aHUsl OTHOCUTCSA K KJaccy ...

2.9. CtepxeHb U3rOTOBJIEH U3 IUIACTUYHOTO MaTepuasa ¢ OJUHAKOBBIMU IPEEIaMU TEKYyUeCTH
Ha pacTshKeHUue U ckarue. 3HaueHus: M u oceBoro MmomeHta conpoTusienus W 3aganbl. GakTHUECKHIA
KOX(QQHUIHEHT 3armaca MPOYHOCTH PABEH ...

2.10. Matepuan MOJHOCTHIO 3amOJHSET O0BEM Tela M MMEeT OECHyCTOTHYIO, 0e3Ae(eKTHYIO
CTPYKTYpy. [laHHasi runores3a Ha3bIBAE€TCS TUIIOTE30H ...

2.11. Ha 6anke mokoutcs map BecoMm Q (cM. pucyHOK). Mojienbio HarpykeHus OajaKku sBIseTcs

2.12. IIpaBblif KoHel OanKku (CM. PUCYHOK) HEOOXOMMO 3aKpenuTh Tak, 4ToObl cedeHue C He
MepEeMEIAIOCh BJIOJIb KOOPIMHATHBIX OCEH Z 1 Y, HO MOTJI0 Obl MTOBOPAYMBaThCS B IIIOCKoCTH Zy. Onopa,
OTBEYAIOIIasi TAKUM TPeOOBaHUAM, HAa3bIBAETCH ...

2.13. Mogenbio (popMbI CTOJEIIHUIIBI CTOJIA (CM. PUCYHOK) SIBJISIETCA ...

Tema 3: BuyTpeHHuHe CHIIBI M HANIPSAKEHUS

3.1. [TonmHOe HanpsbKkeHHe B TOUKe ceueHus onpeaensercs kak lin(AR/AA). TlpenenbHblii iepexoq
MIO3BOJIMJIA OCYILIECTBUTH TUIIOTE3A ...

3.2. Kpyrsmuit MomeHT M; (Myp) 1 u3rudaronme MmomeHTl My 1 My 1iekaTt B TIIOCKOCTSX ...

3.3. B ectecTBeHHOM COCTOSIHMM (IIPU OTCYTCTBUU BHEIIHUX CHJI) MEXKIY YacTUI[AMU MaTepuala
JIEWCTBYIOT CHJIBI B3aUMOJICHCTBUSA, KOTOPBHIE ...

3.4. B nporecce HarpyKeHHsI TeJla BHEIITHUMH CUJIAMH MEX]ly YaCTHIIAMH MaTepHasa BOSHUKAIOT
JIOTIOJIHUTEIbHBIE BHYTPEHHUE CUJIbI, KOTOPBIE ...

3.5. JlomosHuTENbHBIE BHYTPEHHUE CHJIBI, JCHCTBYIOLIME B CEYEHUHU Tesla, B OOILIEM cllydae
o0Opa3yior ...

3.6. IIpu KpyueHUH KpYyIJOro CTEPKHS IOMOJHUTEIbHbIE BHYTPEHHUE CHUIIbI, JEHCTBYIOIIUE B
MOTIEPEYHOM CE€YCHHUH, 00Pa3yIoT ...

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

3.8. Ecnm u3BECTHO HOPMAaJbHOE M KACATEIBHOE HANPSIKEHHUS B TOYKE CEUYEHUsS, TO IOJIHOE
HanpsDKeHUE B 3TOM TOUKe onpezensercs no popmyie p = ...

3.9. UucnoBoil Mepoil pacipeiesieHus BHYTPEHHUX CHJI MO CEUYCHUIO SIBISETCS ...

3.10. MHTerpanpHas cBsi3b MEXKAY U3rH0aroIuM MOMEHTOM My U HOpMabHBIMHM HAPSHKEHUSIMU
umeet Bua My = ...

3.11. 3HaueHus MOJIHOTO U KacaTEIbHOIO HAIPSHDKEHUN B TOUKE CEUYEHUSI COOTBETCTBEHHO PaBHBI
5 MIla u 3 MIla. 3HaueHre HOPMAJIBHOTO HAMPSHKEHUS B 3TOU K€ TOUKE CEUCHUSI PABHO MIla.
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3.12. HWuterpasbHas CBs3b MeXIy KpyTsamuMm MomeHToM M; (Myp) U KacarelbHBIMH
HaIpPsDKEHUSIMU UMEET BU ...

3.13. Ilpm pacTsHKEHHH-CXKATUHM TIPSAMOIO CTEP)KHS JOIOJHUTEIIBHbIE BHYTPEHHHE CHIIBI,
JEMCTBYIOIIME B IIONIEPEYHOM CEUYEHUH, 00pa3yIoT ...

3.14. Pa3zMepHOCTb HAIIPSIKEHUS ...

3.15. 3HaueHus MOJIHOTO U HOPMAJIbHOTO HANPSYKEHUIN B TOUKE CEUEHUSI COOTBETCTBEHHO PaBHbI
10 MIIa u 8 MIla. 3HaueHue KacaTeIbHOIO HAINIPSDKEHUS B 3TOM ke TouKe ceueHus papHo  Mlla.
Tema 4: Ilepemeienue u negopmanus

4.1. B mpouecce aedopmarnuu Touku A, B, C nedopmupyeMoro tesna nepeMenaroTcs B INOCKOCTH
X0y, a npaMonuHelnble oTpe3ku AB u AC noBopaunBaroTCs 110 YaCOBOM CTPEJIKE COOTBETCTBEHHO Ha
yrael 200 1 o. YrioBas aedopmarus B Touke A mexay HampaiaeHussMu AB u AC korma JiuHBI
OTPE3KOB CTPEMSATCA K HYJIIO, PaBHa ...

4.2. Eciin M3BECTHBI yIUIBI IOBOPOTA MAJIOro MPSIMOJIMHEHHOTO OTpPE3Ka B TPEX KOOPAMHATHBIX
IUIOCKOCTSAX (Qxy, Pyz, Pzx) TO MOJIHBINA YroJ MOBOPOTA onpeesnseTcs no popmyse @ = ...

4.3. CoOBOKYNHOCTb JIMHEWHBIX M YIJOBBIX JedopMaluii 1O MHOXECTBY HalpaBiICHUN u
IJIOCKOCTEH, MPOXOIAIIMX YePE3 TOUKY, Ha3bIBACTCS COCTOSIHUEM B TOUKE.

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

4.5. B mporecce nehopmannu Touku A, B, C nedopMupyeMoro Teia nepeMeniarTes B III0CKOCTH
X0y, a npsimosinHelnHble oTpe3ku AB u AC noBopaunBaroTCs M0 YaCOBOM CTPEJIKE HA YroJl o.. YTJ0Bas
nepopmanus B Touke A Mexy HanpasieHusMu AB u AC, koraa JUIMHBI OTPE3KOB CTPEMATCS K HYJIIO,
paBHa ...

4.6. Pa3aMepHOCTH JIMHEHHOW edhopMaIiuu — ...

4.7. YrnoBas nedopmarus — 310 ...

4.8. Touka K nmpunagiexut aepopmMupyeMoMy Tely U NEPEMELIACTCs] B IUIOCKOCTU XOY (CM.
pucyHok). [TonHoe nepemernienne Touku 6 = 5 mm. [lepemenienrie Boabs ocu X U =3 mm. I[lepememnienue
BJIOJIb OCH Y PABHO __ MM.

4.9. Touka K nedopmupyemMoro Ttenma mnepeMeniaercs B NpocTpaHcTBe. M3BecTHbl moiHOE
nepeMenieHie 0 U MepeMeleHus BIOJIb KOOPAWHATHBIX ocell X, Y (U u V). BennurHa nepemerieHus
BJI0JIb ocH Z (W) ompenensercs mo GopMysie ...

4.10. Touka K nedopmupyemoro Tena nepemeniaercs B miaockoctu Xoy. [lonHoe nepemenienue
paBHO 5 MM. B HampaBiieHHH OCH Y TOUKa MepeMecTHiiach Ha BenuuuHy 3 MM. [lepemenienre Touku B
HaIPaBJICHUU OCU X PaBHO _ MM.

4.11. Ecnu u3BeCTHBI MEPEMEIICHUS TOYKU A (CM. PUCYHOK) BIIOJIb KOOPAMHATHBIX oceit (U, V, W),
TO MOJTHOE TepeMELEHHE OIpeesieTcs Mo GopmyIe ...

4.12. [lo mpuiokeHust K CTEepkHIO cuil F (cM. pucyHoK) ero minuHa paBHsutach 10 cm. Tlocne
npuioxeHus cui F niauna crepxHs crana paBHa 9,95 M. [lpononbHas nuHelHas gedopMariyst CTepsKHs
paBHa ...

4.13. Ha pucyHke noka3aHo IoJiokeHue AByX Touek B m C 10 mpuiiokeHus K Tely BHEUIHEU
Harpysku. [Tocie HarpykeHwusI Tena TOYKHM TepeMeniaroTes B HoBoe nonoxkenue B’ u C’. Paccrosiaue S
MEXIy TOYKaMH m3MeHseTcs: Ha BenumuuHy AS. JluneitHas negopmanus B Touke B 1o HampamieHuro
orpeska BC onpeznensercs kax ...

4.14. B mpomecce nedopmaruu touku A, B, C gedopmupyeMoro Tena mepemMemniaroTcs B
IUIOCKOCTH XOY U 3aHuMatorT nonoxenus A’, B’, C’. Ilpsmonuneilinsie otpesku AB u AC
MTOBOPAYMBAIOTCS Ha YIJIBI O U Ol2. YTIIOBas nedopmanins B Touke A Mexay HampasieHusMu AB u AC,
KOTI'/la JUINHBI OTPE3KOB CTPEMSTCS K HYJIIO, PaBHA ...

4.15. BekTOop MOJIHOTrO JMHEHHOTO MepeMeIIeHNs TOUKH B 00I1IeM ciiydae ...

Tema S: IlponosbHas cuiia. Hanpsizkenust ¥ 1epopmManuu

5.1. CrepxkeHb Harpy eH Tpemsi OCEBbIMU cuiamMu. PopMa U pa3mMepsl ITONEPEYHOIO CEUYEHHUS Ha
KaKJJOM YYacTKe IOKa3aHbl Ha pPUCYHKe. MakcuMaibHble HOPMAJIbHBIE HANPSKEHUS NEHCTBYIOT B
MONIEPEYHBIX CEUCHUSIX ydacTKa(-0B) ...
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5.2. IlpoponwHas nuHeiHas aedopManus crepxHs 1 paBHa €. Moayns ynpyroctu Marepuana £ u
IJI0ILA]Ib TTOTIEPEYHOTO CEUEHUS A CTEP’KHS — U3BECTHBI. 3HaUeHHE CUlibl F paBHO ...

5.3. AGCOJIIOTHO JKE€CTKHI AJIEMEHT (3alITPUXOBAHHBIN) MTOAIEPKUBACTCS YIPYTUM CTEpKHEM 1.
Cuna F, nmuna L, nuamerp d u Moaynb ynpyroctu Martepuania cTepxHs E u3BecTHbI. JIMHeWHas
npojoiibHas aedopmanus crepkus 1 paBHa ...

5.4. Buytpennuii cunoBoii (paxrop B ceuennn C-C cTepkHs | paBeH ...

5.5. 3navyenue npoaosibHOM cuibl B cedyeHuu C-C paBHoO ...

5.6. Jlnig onpeenieHus MPoJI0JIbHOM CUJIbI B IONIEPEYHOM CEUEHUU CTEPIKHSI UCIIOJIB3YETCSI METO

5.7. KosonHa BeicOTOM h (CM. pUCYHOK) HaXOIUTCs MOJ ACHCTBHEM CHIIbI F, MPHIOKEHHON B
LEHTPE TSHKECTHU MONEPEYHOr0 CEUEHHUs, U COOCTBEHHOrO Beca. Y AeNbHbIN Bec Marepralia KOJIOHHBI Y
(Bec emuHHIIBI 00BEMA), TUIOIIAAb MOMEPEYHOTO CeueHHsI 4 — U3BECTHHI. DMIOpa MPOJOIBHON CHIIBI
UMeeT BUJ ...

5.8. Ha pucynke nokasaH cTep:KeHb, HarpyKeHHbIN criiamu F. [1nomane nomnepeyHoro ceyeHus
A, Monyns ympyroctd marepuana E — u3BecTHBL. [lpomonbHasi nuHeiliHas aedopmanus Ha JIEBOM
IpPy30BOM Yy4aCTKE CTEpKHS PaBHA ...

5.9. Kononna BeicoToi H (CM. pHCYHOK) HaXOAMTCA MO ACHCTBUEM COOCTBEHHOTO BeCa U CHJIBI
F. YaenpHbIil Bec MaTepuaia KOJOHHHI Y (BeC eUHUIIBI 00beMa), IIOIIA b MOMEePEYHOro ceueHus 4 —
M3BECTHBI. MakcHMallbHbIE HOPMAJIbHBIE HAIIPSDKEHHS B ITOTIEPEYHOM CEUSCHHH KOJIOHHBI PABHHI ...

5.10. [IpononbHas cuia ecTb paBHOJAEUCTBYIOIIAS ...

5.11. Ha pucyHKe MoKa3aH CTEpKEeHb, PACTSAHYTHI CHJIAMH, HAlIPABJICHHBIMHU BJIOJIb OCH CTEPIKHSI.
PaBHOMepHOE pacmpeneneHne JMHEWHBIX NPOAOJIBHBIX JedopMalnuii B TMOMNEPEYHOM CEUCHHH,
JIOCTaTOYHO YAAJIEHHBIX OT MECT MPUIIOKEHUSI CUJI, ABJIIETCS CIEICTBUEM ...

5.12. Crepxenb anuHOM | (CM. pHCYHOK) HaXOAUTCS IMOJ JACHCTBHEM COOCTBEHHOrO Beca. Bec
crepxkHs Q, TUIOIIAAb MOTIEPEYHOT0 CEUYSHHS A, MOIyJIb YIPYTrOCTH MaTepuaia CTep>KHs £ — U3BECTHBI.
[TpononbHas nuHeiHas aedopMalyst B CpeTHEM CEUEHUH CTEPXKHs paBHa ...

5.13. CtepxeHb U3rOTOBJIEH U3 U30TPOIHOTO Marepuaina (CM. pUCYHOK) U paboTaeT B JUHEIHO-
ynpyroit obmactu. CBsizb MEXKIy MPOJOJIBbHON AedopMmaiueili 1 HOPMaNIbHBIMU HAMPSDKEHUSMU B
MOTIEPEYHOM CEUYCHHH UMEET BU ...

5.14. OtHomenue 3HaueHu# npoaonbHbIX cui B cedenusx C-C u K-K (cM. pucyHoK) paBHoO ...
Tema 6: UcnbITaHNe KOHCTPYKIIMOHHBIX MATEPHAJIOB HA PACTSKEHUE U CoKATHE

6.1. IIpu ucneiTannu oOpasiia Ha pacTshKeHHe cuilaMu F (cM. pUCYHOK) cTpenka TeH3oMmeTpa 4 ¢
6a3oii, paBHOl 60 MM, mepeMecTHIIach C JeeHus 5 Ha aenenne 9. [lena neneHus mKampl TEH30METpa
0,001 Mm. Mozyns ynpyroctu MaTepuana obpasia E = 2*10° MITa. HanpsikeHue B kpaiiHeM IpaBoM
cinoe papHo _ MlIla.

6.2. IIpu onpeneneHun MOIyJsl YOpYrocTu martepuana E ucnonb3zyercss oOpasell B BUJE Y3KOH
MOJIOCHI pacTsruBaeMoii cunamu F (cM. pucyHok). s u3amMepeHus mpoAoasHOM aedopmalii kK o0pasiry
KpernsTcs He O/1MH, a JiBa TeH3oMeTpa A u B ¢ 1ensio ...

6.3. Bun o6pasiia nocie ucnbITaHus TOKa3aH Ha pucyHke. McnbpiTaHue mpoBoAMIOCH O BapUAHTY

6.4. Bun o0Opasiia 13 IiacTHYHOro MaTepuaa rnociie UCIbITaHUI Ha cKaThe MOKa3aH Ha pUCYHKE

6.5. Bun o6pasiia nocie ucnbITaHus TOKa3aH Ha pucyHke. VMcnblTaHue mpoBOAMIOCH IO BApUAHTY

6.6. CTpenka pplYakHOrO TEH30METpa MOKA3bIBAET HA IIKAJE ...

6.7. Mertamnuueckuil oOpasell, MpeJHa3HaYeHHBIA A MCIBITAaHUN Ha C)KaTue, umeer hopmy
KOPOTKOI'O WJIMHJPA, JI TOTO YTOOHI ...

6.8. Bun oOpasia nocie ucnbITaHUi MOKa3aH Ha pucyHke. VcnpiTaHre TPOBOANUIIOCH IO BAPUAHTY

6.9. ba3oii pplua)XHOTO TEH30METPA Ha3bIBACTCA ...

6.10. Humuaapudeckuii oOpa3el mpu UCTIBITAHWN Ha C)KaThe TPUHUMaeT 00Yko00pazHyto Gpopmy
BCJIEJICTBHE ...
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6.11. Bunx obpasma mocie ucnbeITaHuil 1moka3aH Ha pucyHke. [To ¢opme oOpasma u xapakrepy
pa3pyleHusl MO>KHO CKa3aTh, YTO UCTIBITAHKE MIPOBOAMIIOCH IO BAPUAHTY ...

6.12. JlnarpamMmMo# HanpspKEHUM XPYIKOTO MaTepuaia npy CKaTUU ABJISIETCA [UarpaMmma ...

6.13. OCHOBHBIMH BUIAMH MCIIBITAHUM MAaTEPUAJIOB SIBJISIOTCS UCTIBITAHUS HA ...

6.14. Xapaktep paspylieHust oOpaslia U3 XpYyInKOro maTepuarna Mpu PacTsXKEHUU TOKa3aH Ha
PHUCYHKE ...

6.15. Ilpu wucneiTanuu oOpaslia Ha CkaTue (CM. PUCYHOK) MEXKIy 00pasloM M ILTUTaMHU
UCTIBITATEIbHON MAIIMHBI YCTaHABIMBAIOTCS PE3MHOBBIC MPOKIIATKH C IEIBIO ...

Tema 7: MexaHu4ecKHe CBOHCTBA U MEXaHUYECKHE XAPAKTEPUCTHKU MAaTEPHAJIOB

7.1. CnocoGHOCTH MaTepHalia BOCCTaHABIMBATH CBOIO IIEPBOHAYAIBHYIO (POPMY M pa3Mephl Iocie
CHSITHS HArpy3KH Ha3bIBAETCA ...

7.2. Ilpu wnarpyxeHun oOpaszua mnpsiMoyrosibHoro ceuenus cuwiamu F = 0,04 MH crpenku
TeH30MeTpoB A U B nepemectuiiich Ha 6 U 4 nejieHUs] COOTBETCTBEHHO. ba3bl TeH30MeTpoB — 20 MM.
Lena nenenus mkansl TeH3oMeTpoB — 0,001 Mm. Moayne ynpyroctu marepuana oopasia paBeH
MIla.

7.3. Jlns XpynKuxX MaTepuasioB 3a onacHoe (IpeaesibHOe) HAPsHKEHUE MPUHUMACTCS TIpeied ...

7.4. Ha pucyHke mokazaHa AMarpaMma pacTshKEHHs cTalbHOro obpasua nuamerpom 0,01 wm.
Macmrab marpy3ku — 1 nenenne — 0,007 MH. Ilpenen texydectu marepuana  Mlla.

7.5. Ko dunuent Ilyaccona p 1151 ©30TPOIMHOTO MaTepuaia U3MEHsETCA B Ipejesax ...

7.6. Marepuan, MEXaHWYECKHE XapaKTEPUCTHKH KOTOPOTO HE 3aBHCAT OT HAIpaBJICHUS,
Ha3bIBAETCH ...

7.7. Haubonbliee HanpspKeHHe, 10 KOTOPOTro MaTepual MnoaduHseTcs 3akoHy ['yka, Ha3pIBaeTcs
MIPEIesIoM ...

7.8. BONBIIMHCTBO TJIACTUYHBIX MATEPHUAIOB TIPU MCIIBITAHUSIX HA PACTSIKCHHUE U CKATHE ...

7.9. ®opmyna, KOTOpas CBS3bIBACT YIPYTHE MOCTOSHHBIE H30TPOITHOTO MaTepralia, IMeeT BU/I. ..

7.10. CtocoGHOCTh MaTepHalia COMPOTUBIIATHCA Pa3pyLUICHHUIO IPU ICHCTBUM Ha HETO BHEIIHEH
Harpy3KH Ha3bIBaeTcs ...

7.11. Ilpu HarpyxeHuun obpasua cuiamu F ctpenku teHsomerpoB A u B nepemectunucs Ha 10
JeNeHni, a ctpesnka Tenzomerpa C — Ha 3 nenenus. basel TeHzoMeTpoB — 20 MM. LleHa feneHuns mKasbl
terzomeTpoB — 0,001 mm. Koaddunment [lyaccona marepuana obpasma 1o abCONIOTHON BEIUYUHE
paBeH ...

7.12. Ha pucyHke nokaszaHa nuarpamma pactsbkeHus ooOpasua auamerpom 0,01 M. Macmtab
Harpy3ku — 1 nenenue — 0,007 MH. Ilpenen npounoctu matepuana paseH  Mlla.

7.13. 115t IaCTUYHBIX MaTEpUAJIOB 3a OnacHoe (MpeAesIbHOE) HAMPSKEHUE TPUHUMACTCS TIPeien

7.14. Ha pucyHke 1nmoka3aHna iuarpamma cKaTvs 9yTr'yHHOTo oOpasiia iuameTpoM 15 mm. Maciirad
Harpy3ku — 1 nenenue — 0,02 MH. Ilpenen npounocty uyryHa npu cxatuu paseH  Mlla.

Tema 8: Pacyers! cTepikHel HAa IPOYHOCTD U KECTKOCTH

8.1. CrepxkeHb pPACTIHYT OCEBBIMHM CHJaMHM (CM. PHUCYHOK). 3aJaHa JOMyCTHMAas BeIMYUHA
HOPMaJIbHOTO HAINPsDKEHNUS [G] U1 MaTepuana CTep kKHs. Y CIIOBUE IPOYHOCTH UMEET BUL ...

8.2. Ha pucyHke noka3aH cTep>KeHb, BEpXHHI KOHEI] KOTOporo 3akperyieH. O0beMHbIH Bec (y =
0,078 MH/M®) u mipenen mpouroctu (cs = 400 MITa) mMatepuana crepxHs u3BecTHBL JlmHa |, mpu
KOTOpOM CTEP’KEHb PA30PBETCS, paBHA M.

8.3. Dnement KCD 3akperuieH ¢ MOMOIIBIO HIAPHUPHO HEMOJBUKHOM OIMOPHI U CTEPXKHS C
KECTKOCTBIO TIONEPEYHOro cedyeHus: Ha pactsokeHue FEA (cM. pucyHok). Cucrema HarpyxeHa
PaBHOMEpHO pacIpeieIeHHOW Harpy3Koil ¢ MHTEHCHUBHOCThIO (. JlomycTuMas BeJMYUHA YIJIMHEHHS
crepxHs [Al] 3amana. YcioBue )xeCTKOCTH HMEET BUJ ...

8.4. Ha crepxeHb neicTByeT paBHOMEPHO pacIipeielieHHasi Harpy3Ka ¢ HHTEHCHBHOCTBIO (] (CM.
puCcyHOK). 3a1anbl BenuuuHbl: E, A, |, [A] — momycTiMas BenuvrHa yUTHHEHUS CTEPKHsI. MaKCHMaIbHO
JOIYCTUMOE 3Ha4Y€HHE NHTEHCUBHOCTHU PACIIPEAEIEHHON HArpy3KU PaBHO ...

8.5. KoonHa HaxoauTCst MO ACHCTBHEM COOCTBEHHOTO Beca M CHIIBI F, TPUIIOKEHHOM B IIEHTpE
TSDKECTH TONEPEeYHOro cedyeHus: (cM. pucyHok). MzBectHsl Benmuuusbl: F, H, t, y — oObeMHBIi Bec
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MaTepuasa KOJIOHHBI, Ggc — MpEAeN MPOYHOCTU Ha ckatue. Belpakenue nis kosdduureHTa 3amaca
IIPOYHOCTU UMEET BU[ ...

8.6. CrepxHu GepMbl (CM. pUCYHOK) U3TOTOBJICHBI U3 XPYIIKOT0 MaTepuaia. Y CIOBUE MPOYHOCTH
0 JIOMTYCKaeMBIM HAIpsKEHUSM B OOILEM BHJIE IMEET BH ...

8.7. Ha pucyHKe moKa3aH CTep>KE€Hb, HArPY>KEHHBIA PaBHOMEPHO pacipeacieHHON Harpy3Kou ¢
UHTEHCUBHOCThIO (. Benwuwmnbl H, E, ( u3BecTHBI. [O] — JomyckaeMoe IepeMeIIeHHEe BEPXHEro
MIONEPEYHOI0 CEYEHMsI CTEPKHS 3a7aH0. MUHUMaJIbHO AOIyCTUMAs IJIOLAAb MOIEPEUYHOr0 CEUEHUs
IIPY 3TOM paBHA ...

8.8. Ha pucyHke mokaszaH CTepKEHb, 3arpyKeHHbIH aByms cwiamu F. [6c] — momyctrmoe
nepemenieHue cedeHuss C 3amano. Bemuwuwnel: E, A, L — u3BecTHbl. MakCUMallbHO JOMYCTHMOE
3HaueHue cuiibl F paBHo ...

8.9. Crepxuu (pepMbl (CM. pUCYHOK) U3TOTOBJICHBI U3 IJIACTUYHOTO MaTepuala ¢ OJUHAKOBBIMU
npefenaMi TeKy4ecTH Ha pacTsDKEHHE M C)KaThe. YCJIOBHE MPOYHOCTH (EpMBI, M3 pacyera Io
JIOMYCKaeMbIM HANPSHKEHUSIM, UMEET BUL ...

8.10. CrymeHuYaThlii CTEp)KEHb HAarpyKeH OoceBbIMH cuiaMu. M3BectHwl: [c], = 100 MIla —
JI0IyCKaeMoe HaIlpsbKEHUE Ha pacTsbkenue, [o]c = 500 Mlla — momyckaemoe HanpsbKEHHE Ha CyKaTHE,
TUHEHBIN pa3mep t =2 cM. MakcuMallbHO I10yCTHMOE 3HaUYeHue napamerpa F paBHo MH.

8.11. Ha pucyHnke nokasana cummeTpuyHas ¢pepma, HarpykeHHas cuiioil F. Benmuuunsl E, 4, L, o
U3BECTHBI. [Oc] — monmycTumMoe nepemeiteHue ceuenus C 3a1aHo. MakCHMabHO JOMYCTUMOE 3HAYCHUE
cuibl F paBHoO ...

8.12. CryneH4aThlii CTep>KeHb (CM. PUCYHOK) HarpyeH oceBbiME criiamu. [lano: t=10 cm, [c] =
100 MIla. MakcumansHO JOIMYCTUMOE 3HaueHHe nmapamerpa F pauo  MH.

8.13. U3BectHbl BenuuuHbl: E, A, |, A (cM. prcyHOK). 3a30p A TOJIHOCTBIO MIEPEKPHIBACTCS, KOTIa
cuna F cranoButcs paBHOW ...

8.14. AbcomoTHo xectkuii anemenT CK mojBerieH Ha ABYX CTEPKHAX U HarpyXeH cuioi F (cMm.
pucyHOK). M3BecTHBI BenuunHbl: cuia F, muHeiHslid pasmep |, [c] — momyckaemoe HanpspkeHue uist
Marepuana crepxHeil. Bec snementa CK B pacuerax He yuuThIBaeTcs. MUHHUMAIBHO JOIYCTUMBIE
pa3Mepsbl MOMEPEYHbIX CEUCHHUH CTepP)KHEH UMEIOT 3HadeHus:: d = t=_

8.15. Ctepxuu depMbl (CM. pUCYHOK) U3TOTOBJICHBI U3 TUIACTUYHOTO MaTeprania ¢ OJIMHAKOBBIMH
npesesaMu TEKy4eCTH Ha DPACTsHKEHHE U C)KaTue. YCJIOBHE NPOYHOCTH (epMbl, M3 pacuera Io
JOMYCKaeMbIM HAMNPSKEHUSIM, UMEET BUT ...

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

9.1. Jlea Bayna auamerpamu 01 COCIMHEHBI MEXIY COOOW ¢ MOMOLIBIO My(ThI, COCTOAIICH U3
BTYJIKH U JIBYX mTH(TOB auamerpamu dz. CoeauHeHHE TiepeaaeT KpyTAIuid MOMEHT, paBHbii M. [Tpu
HEKOTOPOM 3HAa4eHUU M BO3MOXKEH cpe3 IITU(TOB M0 CEYECHUSIM, KOTOpble 0003HauU€Hbl BOJTHUCTHIMU
nuHusAMA. 3HaueHust M, d1, [Tep] u3BeCcTHBI. MUHUMABHO AOMYCTUMBIN AuameTp mrudTa dz u3 ycnoBus
MIPOYHOCTH Ha CPE3 PABEH ...

9.2. Hanpsik€eHHOE COCTOSIHUE «UUCTBIM CIBUI» MMEET MECTO NPU HArpy>KEHUH TOHKOCTEHHOM
TpYOKHU 1O cxeMe, TOKa3aHHOM Ha PUCYHKE ...

9.3. 3akoH I'yka npu unctom caBure — 3710 ...

9.4, Tpu MeTaNTMYECKHE TOJIOCHI (CM. PUCYHOK) COCIAMHEHBI INTHPTOM. [Tep] — 3HAYCHHUE
JIOMyCKaeMOTro KacaTeJIbHOro HalpsDKeHHWs Ha cpe3 A MaTepuana mTudra. YciloBHE HMPOYHOCTH
mTU(Ta Ha CpPe3 UMEET BUT ...

9.5. Ha nepeBsinnyto netans aeiictyer cuna F (cMm. pucynok). [Ipy HEKOTOpOM 3HAYEHUH CHITBI
MPOMCXO/IUT CKaJbIBaHUE d1eMeHTa abdc. 3BectHrl BenmuuuHbl: b, h, I, t, e — mpenen npoynocty npu
CKaJIbIBaHWU BJIOJIb BOJIOKOH. 3HaU€HUE CUJIbI F B MOMEHT CKaJbIBaHUSI ONIPENENSIETCS BHIPAKEHUEM. . .

9.6. PazamepHOCTh MOAYJISl CABUTA — ...

9.7. Ha pucyHKe IOKa3aHO KJIEEBOE COCIWHEHHE BTYJIKH C BajoOM, IEpelarollee KpyTAIHUi
MoMmeHT. 3amano: M, d, |, [tpp] — momyckaemoe kacaTenbHOE HANpsDKEHHE Ha Cpe3 KJIEEBOTO CIIOA.
VYcnoBue NpoOYHOCTH HA CPe3 KIIEEBOTO CJIOST UMEET BUL ...

25



9.8. Ha pucyHke mokazaHoO CO€IMHEHHUE JABYX JIUCTOB C MOMOUIBIO psiaa 3akienok. CoemuHeHue
Harpy»eHO PaBHOMEPHO PACIPEICICHHOW MO KPOMKaM JIMCTOB HArpy3Koil ¢ MHTEHCHUBHOCTHIO (.
W3BectHbl BemuuuHbl: (, |, d — quamerp Tena 3akienku, [Tep] — H0MyckaeMoe KacaTeabHOE HAMPSDKCHUE
Ha cpe3 A 3aKkienku. M3 pacuera 3akiennoKk Ha Cpe3 MUHUMAJIBHO JOIYCTMMOE YHCIO 3aKJIEHOK
ONPEIEAETCS BEIPAKECHHUEM ...

9.9. HamnpsikeHHOE COCTOSIHME «UUCTBIM CBUI IIOKA3aHO HA PUCYHKE ...

9.10. AHanmuTHYECKOE BhIpaXKE€HHE 3aKOHA [ 'yKa Ipy YMCTOM CIABHUI€ UMEET BU] ...

9.11. Ha pucynke nokasan 060ut, HarpyxeHHbiit cusioit F. Tano: d =1 cm, F = 0,01 MH, [t¢p] =
40 Mlla — nomyckaeMoe KacaTeabHOE HAMPSXKEHUE Ha Cpe3 roJIOBKU 00i1Ta. MUHUMAIBHO 10MyCTUMAst
BBICOTA TOJIOBKH 00JITA U3 pacyeTa Ha Cpe3 paBHA __ CM.

9.12. Ha pucyHKe MOKa3aHa JuarpaMma HamnpsDKCHUH MpH YUCTOM ciaBure. 3akoH ['yka
BBIIIOJIHSIETCS] HA YYACTKE ...

9.13. Hanpsi’k€eHHOE COCTOSIHME «YUCTBIA CABUI» MTOKa3aHO Ha pucyHkKe. LLITpuxoBbIMU TUHUAMU
MOKa3aH Xapakrep aedopManuu. YIioM CABUTa HA3bIBAETCS YIo ...

9.14. Ha pucyHKe MoKa3aHO KJICEBOE COCIUHEHHE TpeX JUCTOB. M3BectHo: b= 2 cMm, | =3 cm,
[tep] = 1,2 kH/cM? — nomyckaeMoe KacaTelbHOE HAIpsDKEHHE Ha CPe3 KJIEeBOro cIos. MaKkCHMalbHO
JOMyCTUMOE 3HaUYeHHUe Crilbl F 13 pacdera Ha cpe3 KJIEEBOTO CJIOSI paBHO kH.

Tema 10: KpyTsitumii MmomeHT. JlepopmManuu U HaANpszKeHUs

10.1. Ha pucyHke rmokasan cTepKeHb, padoTaromuii Ha kpyuenue. M3Bectasl Benuanabl: M = 0,01
MH*Mm, d = 10 cM. 3HaueHHE MaKCHMaJIbHBIX KacaTelbHbIX HampspkeHuid B ceyenun C-C paBHO
MIIa.

10.2. Ilpu KpydyeHMM CTEpXKHS KpYIVIOIO IIONEPEYHOTO CEYEHHUs HANPSHKECHHOE COCTOSHUE
MaTepuasa BO BCEX TOUKaX, 32 UCKIIOYEHUEM TOUEK Ha OCHU CTEPKHS, — ...

10.3. Ha pucyHke moka3aH CTyIEHUYAThIid CTEpKEeHb, paboTaronuii Ha kpydenue. Bennuunsr L,
M, d, G 3aianbl. B3auMmHblit yros moBopoTa momnepeyHsix cedenuit A u D paBeH ...

10.4. Ha pucyHke T1OKa3aH CTep)KeHb, paloTalolMii Ha KpydyeHue. MakcumaibHOE
pacTsruBaollee HanpsbkeHue B Touke K geiicTByeT B HanpaBiIeHUH ...

10.5. IlycTs 3HaUeHHE KacaTEeIbHOTIO HANpPSKEHHs T B TOUKe 1 momepeyHoro cedeHust pasHo 10
Mlla, Torna kacareiabHOE HanpspKeHUeE B Touke 2 paBHo  MIla.

10.6. CrepsxkeHb, paboTaroluii Ha Kpy4eHHe, Harpy>KeH paBHOMEPHO PacIpeIeIeHHbBIM 10 AJIMHE
MOMEHTOM C HHTEHCUBHOCTBIO M U cocpeioToueHHbIMU MOMeHTaMu M. KpyTsuii MOMEHT B cpeiHeM
CEUEHUU CTEPXKHS, 110 a0COIIOTHON BEIMYUHE, PABEH ...

10.7. Ilpn Kpy4eHHH CTEPKHSA KPYIJIOTO MONEPEYHOrO CEUEHUS Yrojl CABUTrA U3MEHSAETCS BAOJIb
paauyca 1o ...

10.8. Ha pucyHke 1nokasaH cTep:KeHb, padoTaronuii Ha KpydeHue. KpyTsmuit MOMEHT Ha cpeiHeM
IPy30BOM Y4aCTKE PaBeH ...

10.9. B campIX HanpsHKEHHBIX TOYKAaX INONEPEYHOIO CEUEHHsS Bajla KacaTelbHbIE HAIPSKEHUs
JOCTUTHYT Mpeiesia TEKy4eCTH TOr/1a, KOrjia 3HauyeHne MOMeHTa M paBHo ...

10.10. PazmepHOCTB KacaTeIbHOTO HAMPSKEHMUS . ..

10.11. Ha pucyHke nokasaH cTep»eHb, padoTaromuil Ha kpydeHue. KpyTsimnii MOMEHT B ce4eHUN
C-C, o aGCoOMOTHOM BETUYHHE, PABEH ...

10.12. Ha pucyHke moka3aH CTep:KeHb, paOdOTarOIIMi Ha KpyueHue. M3BecTHbI BeTHurHbL: d, Tr —
npeses TEKy4eCTH PU YUCTOM CIIBUTE, N — KO PHUIIMEHT 3araca Mo TEKy4eCTH B CaMbIX HAIPSKEHHBIX
TOYKax. 3HauyeHue M paBHO ...

10.13. Ilpn kpyueHUHM CTEp>KHSI C KOJBLEBBIM IONEPEYHBIM CEYEHHEM OSIIOpa KacaTelIbHBIX
HanpsHKEHUM MOKa3aHa Ha PUCYHKE ...

10.14. Ha pucyHke 1nokasaH cTep»eHb, paboTaromuii Ha KpydeHue. MakcuMasbHbIe KacaTeJIbHbIe
HaIpsHKEHUS B MTOTIEPEYHOM CEUEHUU CTEPIKHSI PaBHHBI ...

10.15. Ha pucyHke mOKa3aH CTepXeHb, paloTalouMii Ha KpydeHHe. MakcuMmallbHOe
pacTiruBampllee HanpsbkeHue B Touke K 1eicTByeT B HapaBJICHUH . ..

10.16. Crepxennb ckpyumBaercs MomMeHTOM M. OOpasyiomias AB 3anumaer monoxenune AB’.
VYriom ciBura sBiIsSeTcs yrou ...
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Tema 11: Pacuer HA IPOYHOCTH NPH KPYYEHHUH
11.1. Tpyba ckpyumBaeTcsi AByMs MoOMeHTamMH. Bemumuunsl M u [t] 3amanbl. MUHUMaIbHO
JOIYCTUMOE 3HaueHUe napamerpa d U3 pacyera Ha MPOYHOCTH 110 OMYCKAEMbIM HAMPSHKEHUSIM PABHO

11.2. Ha pucyHke nokaszaH CTEp)KeHb, HArPYKCHHBIA TpeMsi MOMeHTamMu. Benwuussl tr, d, M
n3BecTHbl. DakTnyeckuil K03(h(HUIMEHT 3araca MPOYHOCTH U3 pacyeTa 110 HANPSKEHUSIM PaBeH ...

11.3. CrepxeHb KpYIJIOTO IMONEPEYHOr0 CEUYECHHUs M3 IUIACTHYHOTO MaTepuana paboTaeT Ha
Kpy4yeHue. B pacuetax no gonyckaeMbIM HaNpsDKEHUSAM YCIIOBHE IPOYHOCTH UMEET BUJ ...

11.4. JleBniit koHel ctepxHst AB kpyrioro monepeynoro cedenus auamerpom d (cM. pUCYHOK)
KECTKO 3allleMJIEH, NIPaBblii YCTAHOBJIEH B NOJIINITHUKE CKOJIbKeHHs. K CTep kHIO 1O IPSAMBIM yIJIOM
npuKperuieH poryar auuHoi |. Cuctema HarpyxeHna cuior F. M3Bectbl Benuuunsl: d, |, T — npenen
TEKy4YeCTH IIPU YMCTOM CIBUTIE JJIs MaTepuaia crepkHsa AB, N — ko3¢ duuenT 3anaca 1o TeKy4ecTH.
W3 pacuera no A0mycKkaeMbIM HaIPsDKEHUSIM MAaKCUMaJIbHO JOIYCTUMOE 3Ha4eHHE CUilbl F paBHO ...

11.5. CtepxKeHb ¢ KpYyTJIbIM IIONEPEYHbIM CEYCHUEM, U3TOTOBJICHHBIH U3 IUIACTUYHOTO MaTepuaila,
pabotaet Ha kpyueHue. OnacHbIM (IIpeIeIbHBIM) HANPSHDKEHUEM JUIS CTEPIKHS SBIISIETCS ...

11.6. CtepxeHb KpYTJI0ro MonepevyHoro CeYeHUs U3 XpyIrnkoro Matepuaina padoTaeT Ha KpydeHue.
[Ipu pacuere 1o JOMyCKaeMbIM HAIIPSDKEHUSM 3a MPEAEIbHOE HAPSHKEHNE IPUHUMAETCSL. .

11.7. CtepkeHb KpYIJIOro IONEPEYHOr0 CEYEHHUs M3 IUIACTUYHOrOo MaTepualia paboTaeT Ha
kpyuenue. IIpu pacuere mo 10myckaeMbIM KacaTeJIbHBIM HaNpsKEHUSM 3a MPEIEIbHOE HaIpsHKEHUE
IIPUHUMAETCA ...

11.8. Ha pucynke nmokasaH cTepkeHb, paboTaroniuii o kpyuenue. M3sectasl Benmuunab: M = 0,01
MH*wm, [t] = 50 MIla — nomyckaemoe KacarenbHOE HampspkeHue. M3 pacdera Ha MPOYHOCTH IO
JIONyCKAaeMbIM KacaTeJIbHbIM HaPsDKEHUSIM MUHUMAIIBHO JIOIYCTUMBINA TUAMETpP CTEP’KHS paBeH
CM.

11.9. Ha pucynke noka3zana Tpy0a, paboraromias Ha kpydenue. 3agansl BenuuuHbsl: M = 0,05
MH*wm, D = 20 cm, d = 15 cm, npenen TekydecTd mpu gyuctoM casure tr = 100 MIla. daktuueckwuii
KO3 QUIMEHT 3amaca U3 pacueTa Mo TEKy4eCTH B CaMbIX HaNpsSKEHHBIM TOYKAX PABEH ...

11.10. Ha pucyHkax rmoka3aHbl 4YEThIpE BapuaHTa Harpy»XeHHUs OTHOTO U TOTO K€ Bajla MOMEHTaMH
M, 2M, 3M v 6M. Ban 6yaet uMeTh HaUMEHBLINH JUaMeTp IPU €ro HarpyKeHUU MO0 BapUaHTy ...

11.11. Ha pucyHke nokasaH crep:keHb, paboTaromuii Ha kpyueHnue. Eciu HanpaBieHre MOMEHTa
M1 HU3MEHHUTh Ha MPOTUBOIOJIOKHOE, TO MPOYHOCTH CTEPXKHSA W3 pacyera MO0 MaKCUMaJbHbIM
KacaTelbHBbIM HAIPSKEHUSM ...

11.12. Crepxenb paboTaeT Ha kKpyuenue. Bennunusl M u d 3aanbl. 3 ycnoBus paBHOIPOYHOCTH
10 HAINPSDKEHUSIM TUaMETp Bajla Ha IPaBOM I'PY30BOM YYaCTKE PaBeH ...

11.13. Ha pucyHke mokasaH cTepKeHb, padoTaroIuii Ha KpyueHue. 3aaansl Benuausbl: d = 10 cm,
npeJes TeKy4yecTy Nnpu yuctoM casure 1 = 120 Mlla, koaddunuent 3anaca no rekydect N, = 2. 13
pacuera 1Mo A0MyCKaeMbIM KacaTeIbHBIM HANPSKEHUSIM MaKCUMAJIBHO JIOIIyCTUMOE 3HaYE€HHUE MOMEHTA
MpasHo  kH*m.

11.14. CrepxeHb KpyrJoro IONEPEYHOTO0 CEYEHHs M3 XPYNKOro marepuayia paboTaer Ha
KpydeHue. Jonmyckaemoe HanpspKeHHE ONpeiensieTcs o GopMyIie ...

11.15. [lomyckaemMoe HampspKeHUE Uil IUIACTHYHOIO Marepuaiga IpH  YHCTOM  CIBHIE
omnpezensiercs mo ¢popmyne [t] =
Tema 12: Pacuer Ha KeCTKOCTH IPH KPYYEHUH

12.1. OTHOCUTENBHBIN YroJI 3aKpYUMBaHUS AJIs1 CTEPHKHS C KPYIJIBIM CEYEHHEM OIPEIENsIeTCs 110
dbopmyre ...

12.2. CTepiKeHb CKpyYHBaeTCs ABYyMs MOMeHTaMH (cM. pucyHok). d = 10 cm, G = 8*10* MI1a, [1]
= 50 Mlla, [6] = 0,0017 pan/m. U3 pacueToB Ha MPOYHOCTh U YKECTKOCTh MAKCUMAJIBHO JOIyCTUMAst
BemMunHAa MOMeHTa M paBHa  MH*wm.

12.3. Ha pucyHKe MOKa3aHbl JBa CTEP)KHS M3 OJHOTO Marepuana, paboTaroliue Ha KpydyeHHe.
[Tonepeunoe ceuenus crepxus | — kpyr. Crepkens Il mycToTenblii ¢ monepeyHpIM ceueHrneM B hopme
KoJbla. OTHOILIEHHUE JKECTKOCTH IMONEPEYHOTO CEYEHMsI CTEP>KHS | K )KECTKOCTH IONIEPEUYHOTO CEUEHUS
crepxus Il paBHo ...
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12.4. Ha pucyHKe mMOKa3aH CTEP)KECHb, MCHBITHIBAIOIMNKA Achopmanuio KpydeHue. M3BecTHbIe
BenmunHbl: M, d, G — Moaynb caBura marepuaina cTepkHs, [@] — JOnyCTHMBIA OTHOCUTEIBHBIH YToJl
3aKpy4YUBaHMs. Y CIOBHE )KECTKOCTHU AJISl CTEPKHS UMEET BUL ...

12.5. Ha pucyHke moka3aH CTep)KeHb, paboTaroiuii Ha kpydenue. Bemmumunr L, G, Jp, [¢c]
(momyckaemblit yron noBopota ceuenusi C) 3aganbl. MakCUMaIbHO JIOMYCTUMOE 3HaYeHHUE MoMeHTa M
PaBHO ...

12.6. Ha pucyHKe moka3aH CTep»eHb, paboTalonmii Ha KpyueHue. M3Becthbl BeauuuHsbL: |, GJp,
M. Yron noBopota ceueHust C paBeH HyJII0, Koraa MOMEeHT M1 numeer 3HadeHue ...

12.7. Pa3MepHOCTh OTHOCUTEIBHOTO yIJia 3aKpyYUBAHUA ...

12.8. Ha pucyHKe moKa3aH Baj, CKpy4uBaeMblii MomeHTtamu 2M, M, M. Benuuunsl d, G u [0]
u3BecTHbl. Ecnu [0] — nomycTuMBIi yros 3akpy4rBaHusi, TO MaKCUMaJIbHOE KacaTeabHOE HalpsHKEHUE
B [IONIEPEYHOM CEUEHHUH Bajla PaBHO ...

12.9. Ha pucyHke nokaszan crep:keHb auuHoi | = 15 cM, paboraromniuii Ha kpydenue. Koniessie
CEUEHUs CTEP)KHS MOBEPHYJIUCh OTHOCUTENBHO Jpyr apyra Ha yroa ¢ = 0,017 paa. OTHocUTENbHBIN
yroJl 3aKpy4rBaHUs PaBeH ...

12.10. CrepxeHb, MMOKa3aHHBI HAa PUCYHKE, MCHBITHIBAET Aedopmaliuio KpydeHue. M3BecTHbI
BenmuuHbl: M, |, [@c] — momycTumslii yron noBopora nomnepednoro ceuenus: C B paguanax, G — Moyib
CIIBHra MaTepHaia CTep)kHs. MUHHMAIbHO JIOMYCTHMOE 3HaYeHHEe auaMeTpa d paBHo ...

12.11. JleBbiit koHel crepkHs AB (CM. pUCYHOK) KECTKO 3allleMJIeH, NpaBblii YCTAaHOBJIEH B
HNOALIMIHUKE CKOJIbKeHus. DiemeHT BC abconrotHO sxectkuit. M3BectHel Bemuuusbl |, GJp —
KECTKOCTh IMOIEPEYHOro cedeHus crepkHs AB Ha kpydenuwe, [0] — momyckaemas BelMYHHA
BEPTUKAJIBHOTO nepemenienus Touku C. MakcuManbHO AONYCTUMOE 3HaueHue cuiibl F paBHO ...

12.12. MakcuMalbHbIil OTHOCUTENbHBIA YIroji 3aKpyuHMBaHUS AJIs CTEPXHS, IMOKA3aHHOIO Ha
pHCYHKe, paBeH ... M3BecTHsl BenuuHbl: M, d, G — MOAyINb cABUTA MaTepHaia CTCPIKHSL.

12.13. Ha pucyHKe MoKa3aH CTep)KeHb, CKPYUYMBaeMblii TpeMsi MoMeHTaMu. Benuuunsl M, G, d,
[@]A-c (momycTHMBII B3aUMHBII YToJ MOBOPOTA KOHIIEBBIX CEUCHUI CTEPIKHS ) M3BECTHBI. M3 pacueTa Ha
KECTKOCTh MAaKCUMAJIbHO JOMYCTUMOE 3HaueHue L paBHo ...

12.14. Ha pucyHke noka3aH OIacHBIM y4acTOK Baja, paboTaroluil Ha KpydeHHe P 3HAUYEHUSX:
M = 8 kH*wm, [t] =35 MIIa, [0] = 0,5 rpag/m, G = 0,8*10! I1a.

[To pe3ynbTaTraM NpoOBEPOYHBIX PACUETOB HA KECTKOCTh M MPOYHOCTh MOKHO CKa3aTh, UToO ...
Tema 13: Ilonepeunasi cuiia, H3rudar0MMil MOMEHT U MX JMIOPBI

13.1. OxpHomponeTHass KOHCOJIbHas Oanka HarpyxeHa cwioi F. Pasmep | 3aman. 3HaueHwus
M3ru0aroIIero MOMEHTAa 1 MOMEPEeYHON CUJIbI 10 aOCOTIOTHOM BeTUYMHE B ceueHuu [-I paBHEI ...

13.2. banka anunoii | Harpyxena momenTom M. [lonepeunas cuia mo JjauHe OaJKH ...

13.3. JIByxnpoJeTHas KOHCOJIbHAs Oajka ¢ mapHUpoM HarpyxeHa cuioi F = 2 xH. JIunelinsiit
pasmep | = 0,5 m. MakcumasbHOE 3HaYCHHE U3TH0AOIEro MOMEHTA B OaJIKe 110 aOCOFOTHOM BETMUMHE
paBHoO ... (kH*Mm)

13.4. Cxema HarpykeHUsl KOHCOJbHOW OajKky BHEIIHEW Harpy3Kol IOKa3zaHa Ha pPHCYHKE.
3HavyeHNe MaKCHMMaJIbHOTO M3THOAIOIIEro MOMEHTA TpH MepeHoce mapsl cui ¢ MomeHToM M = Fl u3
ceueHus: A B ceueHue B ...

13.5. Ha cxeme noka3aHa OTCeueHHas 4acTh OaJIKU M Harpyska, JieficTByroias Ha Hee. HeBepHbIM
SIBJIIETCSl YTBEPIK/IEHUE, UTO U3THOAIOLINIl MOMEHT ...

13.6. Dmropa u3rubaromux MOMEHTOB IOKa3aHa Ha PUCYHKe. B oTHomeHHM neicTBYyrommel Ha
OaNKy Harpy3Ku, HEBEpHBIM SIBJISIETCSl YTBEPIKJIECHUE, UTO ...

13.7. Onnomnponernas 6anka BC mnunoii 3| Harpyxena cunoit F u momentom M. [onepeunas
cwia B ceueHuu I-1 Oyzaer paBHa Hy:mt0, ey 3HaueHue M paBHoO ...

13.8. Ha pucyHke noka3aHa 31iopa ornepevHbIX cuil. [IpaBuiibHBIM SBIISIETCS YTBEPKIEHUE, UTO..

13.9. Ha cxeme nokasaHa OTCe4YHas 4acTh CTEPKHSI M HAarpy3Ka, JeNCTBYIoas Ha Hee. HeBepHbIM
SBIISICTCS YTBEP)KJCHUE, UTO N3THOAIOIINI MOMEHT ...

13.10. Ha pucyHke moka3aHa OTCEUEHHAas 4acTh OaJIKMW M Harpys3ka, JIEHCTBYIOIAs Ha Hee.
HeBepHbIM sBISETCS YTBEP)KIEHUE, UYTO MONEPEYHAs CUJa ...
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13.11. Opnomponernas ©Oanka BC mamuo#t 3| HarpykeHa cwioit (I u  paBHOMEpPHO
pacripesielIeHHONW Harpy3Koid MHTEHCUBHOCTH (. MakcHManbHbIe 3HaYCHUsI W3TMOAIONIEr0 MOMEHTA U
MOTIEPEYHON CUJIBI IO A0COIIOTHON BEIMYMHE COOTBETCTBEHHO PABHHI ...

13.12. Ha pucyHke Imoka3zaHa 31topa nonepeyHsix cuil. HeBepHbIM sABIIsI€TCS yTBEPAKIAECHUE, UTO..

13.13. Ha cxeme mokazaHa OTCeYeHHash 4YacThb OallkM W Harpy3ka, ACHCTByIOIas Ha Hee.
HeBepHbIM siBIIsIETCS YTBEPI)KIACHUE, YTO U3THOAIOMINNA MOMEHT ...

13.14. KonconbHas Ganka mauHo# 2| Harpyxena cunamu F1 u F. Ceuenune I-1 pacmonoskeHo
OeckoHeuHO OJM3KO B 3a/enke. M3rubaromuii MOMEHT B ceueHnu I-1 paBeH HyIto, eciii 3HaYeHNE CUITbI
F1 paBHO ...

13.15. Dmropa u3rubaromux MOMEHTOB [TOKa3aHa Ha pUCYHKe. HeBepHBIM SBISIETCS yTBEPKICHHUE,
YTO MOIepeYHas CUia ...

Tema 14: HanpsizkeHusi B Nonepe4HoOM ce4eHHH CTEPKHA MPH IIOCKOM U3ruoe

14.1. MakcuManbHble KacaTelbHbIE HANpsDKEHUS B Oajke NPsSMOYroJbHOIO CEYeHHs, Korja
¢dbopma 1 pazMepsl IOMEPEYHOTrO CEUYCHUS O JUTMHE HE MEHSIOTCS, BOZHUKAIOT B TOYKAX IMONEPEYHOTO
CEUEeHHMs, B KOTOPOM ...

14.2. Dmiopa pacnpefelieHuss KacaTelbHbIX HANpSKEHUM 1O BBICOTE MPSIMOYTOJIBHOIO
MIOTIEPEYHOr0 CEeUeHMsI OaJIKM MTOKAa3aHa Ha CXEME ...

14.3. Jlns onpeneneHusi HOPMAJIbHBIX HANPSKEHUM B TOUKaX IONEPEUHOro CeYeHMs OalKu Mpu
IUIOCKOM M3ru0e ucnosszyercs popmyia ...

14.4. KonconpHas Oajka MpsiMOYTrOJILHOTO cedeHus ¢ pasmepamu b u h Harpyxkena cuinamu F.
JInneiinbiii pasmep | = 10h. OTHOIEHHE MAKCHMAITBHOTO HOPMAJILHOT'O HATIPSDKCHUS K MAKCUMATBHOMY
KacaTeJabHOMY HANPSIKEHHIO B OalKe (Gmax/Tmax) PABHO ...

14.5. Ilpu onpenieneHuy HauOOIbILIEr0 HOPMAILHOI'O HANPSKEHHUS B IOIIEPEUHOM CEYEHUH OAJIKH,
IIPH TUIOCKOM U3THOE, UCTIONB3YIOT (GOPMYITY ...

14.6. Koncosb qmuHoii | npsmoyroipHOro ceuenus ¢ pasmepamu b u h Harpyxena cuioii F. Tlpu
YBEIIMYCHUH JINHEWHBIX pa3MepoB OaJIKH B 1BA pa3a MaKCUMaJIbHOE HOPMaIbHOE HANIPSIKEHHE . ..

14.7. Ha KOHCONbHYIO CTYICHYATYIO OaNKy JUInHOI 2| nelicTByeT paBHOMEPHO pacrpe/eeHHast
Harpy3ka HHTeHCHBHOCTH (. [lonepeuHoe ceueHue JICBOM CTYIICHN — KBapaT ¢ pazmepamu bxb, mpasast
— MMeeT MpsMOYroJibHOEe cedeHue ¢ pasmepamu b m 2b. MakcumanbHOe 3HaUYeHHE HOPMAIBLHOTO
HanpspKeHus B Oanike paBHO ... (KoHIEHTpauio HanpsyKeHU He yUUTHIBATb).

14.8. OpmHompoJsieTHass KOHCONbHAs OajKka MPSIMOYrOJIBHOTO ceueHusi ¢ pasmepamu b u 2b
Harpyxena cusoi F. Jluneiinsie pasmepst b u | = 20b 3amansl. B ceuennn -1 3HaueHne MaKCHMaIbHOTO
KacaTelbHOI0 HAaIPsDKEHUsST paBHO T. MakcUMaibHOE HOPMAaJIbHOE HaIpsDKEHUE B OaJIKe PaBHO ...

14.9. Dnropa pacnpeaeneHus HOPMAIbHBIX HAPSHKEHUH IIPU YUCTOM M3THOe OaKu, MOKa3aHHON
Ha CXeMe, UIMEET BU]T ...

14.10. I'eomeTpryeckoe MECTO TOYEK B IMONEPEYHOM CEUEHHM CTEP)KHS MPHU U3TH0Oe, B KOTOPBIX
HOpMaJIbHbIE€ HANPSKEHUS! paBHbBI HYJIIO, Ha3bIBAETCA ...

14.11. IIpu nuockoM mornepeyHOM HM3ru0e B TOUKAaX MONEPEYHOro CEYeHHs B OOIIEeM cllyyae
BO3HUKAIOT HaIpsHKEHUS.

14.12. Dmiopa pacripenesieHus HOPMalbHBIX HaNpspKeHUH Mo BbIcoTe ceueHus Oanku [-I ¢
pasmepamu b u h umeer Buf ...

14.13. Konconp mymHo# | npsimoyroipHOTO cedeHus ¢ pasmepamu b u h marpyxena cunoit F. Ecnu
BeICOTY h yBenMuHTh B JBa pa3a, a MHUPHHY D yMEHbIINTH B JiBa pa3a, MaKCUMaJIbHOE HOPMAJIbHOE
HanpshKeHue B Oalnke ...

14.14. KouconpHast Oanka aiauHOW | mMMeeT nBa BapuaHTa PACHOIOKEHHS MPSIMOYTOJIBHOTO
nonepedHoro cedenus. Cuna F, nuHeliHble pasmepsl b u h 3amanel. B onmacHoM cedenun Oanku
OTHOIIIEHHE HAUOOJIBIINX HOPMATBbHBIX HAPSHKEHHI GA\OB PaBHO ...

14.15. Ins onpeneneHus KacaTeNbHbIX HAPSHKEHUN B TOUKAX IMONEPEYHOT0 CeUeHUs OalKH, Ipu
MIJIOCKOM TIOTIEPEYHOM H3TH0O€, UCTIONB3YIOT hopmMyy ...

Tema 15: Pacuer 6aJI0K HA POYHOCTH

15.1. OpnomponeTHass JaepeBsHHas Oanka JumMHOM | = 6 M HarpykeHa pPaBHOMEPHO

pacrpeeieHHON Harpy3Koi HHTeHCUBHOCTH (. InameTp monepeunoro ceuenus d = 30 cMm. 3HaueHue
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JIONTyCKaeMoro HopMajbHOro HanpsbkeHus: [o¢] = 10 MlIla. U3 pacyeTa Ha NpOYHOCTH MO HOPMAIbHBIM
HaNpsHKEHUSIM MaKCHUMaJIbHO JOMYCTUMOE 3HaYeHHE MHTEHCUBHOCTH HAarpy3ku  paBuo  (xH/m)

15.2. KoncomnpHast 6anka qmuHoN HarpykeHa cuioii F. Cedenue npsamMoyroibHoe ¢ pazmepamu b
u h. B ceuenun I-1 makcuMaibHOE HOpPMaJbHOE HAIMpPSHKEHHE paBHO ©. lIpemen TeKydecTH ist
MaTepuaia 0anku or 3a1aH. Koagdument 3anaca mpo4HOCTH 10 HOPMAJIbHBIM HANPSHDKEHUSIM PaBeH...

15.3. banka uMeeT mpsIMOYTroJbHOE MoMepeuHoe ceuenne ¢ pasmepamu 2b u 3b. ITpu moBopote
MOTIEPEYHOT0 CEUYEHHUSI M3 TOJOKEHUS A B MOJOXKeHue B rpy3omoabeMHOCTh OanKku, U3 pacyera 1o
HOpPMaJIbHBIM HAIPSDKEHUSM, ...

15.4. I1pu pacuere Ganku Ha MPOYHOCTH IO KacaTEIbHBIM HAIPSDKEHHSIM, Kora (hoopma U pa3Mepsl
MOTNEPEYHOr0 CEUYEHUS MO JYTMHE HEe MEHSIOTCS, ONTACHBIM CUMTAETCSI CEUCHUE ...

15.5. OnHonponerHas Oanka ;umHOM | HarpyxeHa B cepenune mposieta MomeHToM M. dopma u
pa3Mepbl MOMEPEYHOro CEYSHUS 10 AJIMHE OaIKU HEe MEHSIOTCS. 3HaUe€HUE TOMMYCKaeMOro HOpMajabHOTO
HampsDKeHUs A marepuana Oanku [o] 3amaHo. M3 pacdyera Ha HPOYHOCTH MO HOPMAJbHBIM
HaIpPsHKEHUSM MOMEHT CONIPOTUBIIEHUS MTONEPEYHOro ceueHus npu u3ruode Wy 1oykeH ObITh HEe MEHBIIIE

15.6. KoHcomnbHast 0ajika mpsiMOyroJIbHOTO cedeHus ¢ pasmepamu b u 2b Harpyxena paBHOMEpHO
pacnpeneneHHOil Harpy3koi. Jlomyckaemoe HOpPMallbHOE HANpsDKCHHE Uil MaTepuana Oanku [o]
3amaHo. M3 pacdera Ha TPOYHOCTH MO HOPMAIBHBIM HANPSHKCHUSAM MaKCHMAaJIbHO JOMYCTUMOE
3Ha4eHHUE UHTEHCUBHOCTU Harpy3ku ( paBHO ...

15.7. Ilpn nnockoM u3ruOe MakCHUMallbHble HOpMAallbHbIE HAIPSDKEHUs JEUCTBYIOT B TOYKax
MIOTIEPEYHOI0 CEUCHMUS, ...

15.8. OnHonponeTHas ABYXKOHCOJbHAs Oanka HarpyxeHa cuwioi F. K Ganke nomnosHUTENbHO
npukiaabBaercs cuia F1 = F. C u3smeHeHueM cxembl Harpy>KeHHst IPOYHOCTb OAJIKH ...

15.9. KonconpHas 6ajika mpsMOYTOJIBHOTO ceueHust HarpyxeHna cwion F = 3 kH. Jlomyckaemoe
HOpMaJIbHOE HampsDKeHHE i Martepuaia Oanku [c] = 160 MIla, nuneiinsiii pasmep b = 20 mwm.
Haubonbmas minHa korconu | U3 pacuera Ha IPOYHOCT 110 HOPMAJIBHBIM HANPSDKCHUSIM PaBHA _ CM.

15.10. /Ie Oanku OAMHAKOBOI'O MOIMEPEUYHOTO CEYEHMsI M3TOTOBJIEHBI M3 OAHOIO MaTrepuana u
HarpykeHbl PaBHOMEPHO paclpe/le]IeHHOW Harpy3koil ¢ UWHTEHCUBHOCThIO (. banku Oymayr
PaBHOINPOYHBI, KOrJa JUiMHa KoHcoiu |1 paBHa . BnmsiHMeM KacaTenbpHBIX HampsHKEHUH
npeHedpeys.

15.11. KoHncosnpHas Oanka mmHON | Harpyxena MoMeHTOM M. 3HaveHHE OMYCKAeMOTO
HOpPMAaJIbHOTO HampshkeHus [G] m3BecTHo. M3 pacdyera Ha MPOYHOCTH MO HOPMAaJIbHBIE HANpPSKEHUSM
MHHHUMAJIBHO JIOMYCTHMOE 3HAYCHHE JUaMeTpa MONepeyHoro cedeHus d paBHo ...

15.12. KoHconbHas 6asnka [umHoi | = 1,5 M HarpyxeHa paBHOMEPHO pacrpeIelIeHHOI Harpy3Koi
untencuBHoctu ( = 640 H/m. [Tonepeunoe ceuenne — paBHOOEAPEHHBIN TPEYroJdbHUK. JlomyckaeMoe
HOpMaJbHOE HampsbkeHue g Mmatepuana Oanku [6] = 160 MIla. 13 pacyera Ha mpoyHOCTH MO
HOPMaJTbHBIM HAIPSDKEHUSIM pa3Mep MOMepeyHoro ceueHus Oanku b pasen  (cm).

15.13. Tlpu pacuere Oanku Ha NMPOYHOCTH MO HOPMAIbHBIM HampsHKEHHsM, Korjaa ¢opma u
pa3Mepsl MONEPEYHOT0 CEUSHHUSI IO JUTMHE OAKH HE MEHSIOTCS, ONIACHBIM CUUTAECTCS CEUEHHUE ...

15.14. OanonposnetHast Oanka muHO#M | Harpykena momentom M. K Gaiike JOMOJHUTEIBHO
npukiaabBaercs MoMeHT M1 = M. C u3aMeHeHHneM cXeMbl Harpy>KeHHsl IPOYHOCTh Oallku ... Y4ecThb
TOJIFKO HOpMaJIbHBIE HATIPSKCHUSI.

15.15. Onmnomponernas Oanka jumHOW | Harpyxkena cunoit F. CedeHue mnpsiMOyroibHOE C
pasmepamu 2b u 3b. Tlpemen texkydectn mis martepuana Oanku o 3amaaH. Kosdduiuenr 3amaca
MPOYHOCTHU MO HOPMAJILHBIM HAMPSKEHHUSIM PABEH ...

Tema 16: Ilepememenusi npu usrude. Pacyer 60a10k Ha KeCTKOCTh

16.1. Konconphas 6anka mmuaot | = 80 cm Harpyxena momentom M = 40 Hwm. Ilonepeuynoe
cedeHne GATKH MPAMOYTONBHHUK: b =4 cm, h = 0,6 cM. Moayns ynpyroctu Matepuana E = 2*10° MI]a.
Pagunyc kpuBu3HbI 6anku B ceyenuu I-1 pasen  (m).

16.2. KoncosnpHas Oanka mmuHON | Harpy)keHa paBHOMEPHO pacCHpeAeICHHON Harpys3Kou
MHTEHCHBHOCTHIO (. Moayns ynpyroctu marepuana E. Ceuenume kpyrinoe auamerpom d. Pammyc
KPUBU3HBI OCU OaJKH B ONTACHOM CEUCHHMH PABEH ...
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16.3. CrepxeHb U3 OAHOPOJHOIO MaTepHalia HarpyxeH MomeHTamu M. JKecTKOCTh MONepevyHoro
ceueHust Ha m3rub Elx mo nnune nocrosnHa. Paguyc KpUBHU3HBI p OCH CTEPIKHS PABEH ...

16.4. Crepxens anunoi | HarpykeH MmomenTamu M. JKeCTKOCTh MOMEPEUYHOro CeYEHUs Ha U3THO
EJx mo nnmune moctosiHHa. [Ipu yBenmuueHMM JUIMHBI CTEPXKHS B J[Ba pa3a pajlyCc KPUBHU3HBI P OCH
CTEPXKHS ...

16.5. JlepeBsinHass Oajika MPSIMOYTOJBHOIO CEYEHHUs MIMPHHON b = 6 cm BeicoTOl h = 4 c™m
M30THYTa Ha Jyre OKpYkKHOCTH paauycom 40 M. Moxyns ympyroctu nepesa E = 10* MIla.
MaxkcuMmanbHOe HanpspbkeHue B O6anke papuo  Mlla.

16.6. OnHonponieTHas Oanka anuHOM | B cepeamue mpoisiera HarpyxkeHa cuiod F. Xectkocth
MOTIepEeYHOro ceueHust Ha u3rud EJyx moctosnna no pune. [lpu yBenuveHun ATUHBI IpoJieTa B 1Ba pasa
MaKCUMaJIbHBIA TPOTHO ...

16.7. Konconp anunoi 2| Harpyxena asyms MoMeHTaMu. JKeCTKOCTh MOMEPEYHOro CeYEeHUs Ha
n3rub EJx mo qune nocrostuua. [Iporu6 cBo001HOTO KOHIIA KOHCOJIM PAaBEH O, €CIIM 3HAYCHHE MOMEHTA
M paBHO ...

16.8. Ha pucyHKke Mmoka3aH MPUMEPHBIA BUJ] H30THYTOW ocH Oanku. CxeMa HarpyxeHus Oaikw,
COOTBETCTBYIOIIAsl TPE/ICTaBICHHON opMe M3rubda, mokazaHa Ha CXEME ...

16.9. KoHconp Ha MOJOBHHE JIMHBI Harpy)keHa pPaBHOMEPHO pAaclpeAesieHHOW Harpy3koi
unTeHcuBHOCTH ( = 20 KH/M. Moayns ynpyroctu matepuana 6anku £ = 10* MIa, pasmep | = 2 m.
[Tporu6 Ha cBOOOIHOM KOHIIE KOHCOJIM HE JOJDKEH IpeBbImath [O] = 1 cm. M3 ycrmoBus xecTkocTu
JraMeTp morepeyHoro ceueHus d pasen  (cm).

16.10. KoncomnbHas Ganka mmuHoi 2| marpyxena cumoit F u momentom M = Fl. Pa3smepsr
MOTIEPEYHOT0 CEYEHHUs IO JIMHE Oanku He MeHsoTca. Moayinb ymnpyroctu marepuana E. @opma
M30THYTOM OCH OaJkiM Ha MEPBOM YYacTKE OINUCHIBACTCS KPUBOM _ TIOpAOKa, a Ha BTOPOM

HOpsAJIKA.

16.11. OgnonponerHast 6anka JauHOM |, BICOTON h Harpy)keHa paBHOMEPHO paclpeaeICHHOM
Harpy3koil. Paguyc KpuBHU3HBI HEUTPATLHOTO CJIOS OaJIKK B CEpelrHE mposeTa paBeH p. JKecTKocTh
nornepeyHoro ceueHuss Ha u3rud6 EJx mo Bcelt mmHEe mocTosHHA. MakcuManabHOE HOpPMajbHOE
HanpspKeHue B Oanke paBHO ... (BiusiHue nmonepeyHol CHIlbl Ha U3MEHEHWE KPUBU3HBI HE YUUTHIBATh).

16.12. Yyactok 6anku HarpykeH paBHOMEpPHO pacHpeAeieHHON Harpy3koil MHTEHCHUBHOCTH (.
Monayns ynpyroctu marepuana E. [1o mmHe ydacTka pa3mMepsl MONEPEYHOr0 CEUEHUSI HE MEHSIOTCS.
®dopma ocu U30THYTOM OaJIKU HAa JAHHOM Y4acTKe OMHMCHIBAETCS KPUBOM MOpSAJKA.

16.13. Koncouns mymHo# | Harpyxena cuoit F. CedeHne Oanku mpsMoyroyibHOE ¢ pa3Mepamu b u
h. Moayns ynpyroctu matepuana E. Ilpu yBenudenun nuHeinbsix pasmepos (I, b, h) B aBa pasa
3Ha4YE€HHE MAKCUMAJIBLHOTO IIPOruoa ...

16.14. KonconpHas 6anka amuHou 2| Harpykena cunamu F. Moaynp ynpyroctu marepuana E,
0CEBOM MOMEHT uHepLun ceueHus Jx 3aaanbl. [Iporu6 KoH1IEBOTO ceueHMs MPUMET 3Ha4eHue O, Kornaa
3HauYeHue cuiibl F paBHoO ...

16.15. KoHconb HarpyxeHa BHEIIHUMHU MOMEHTaMH. [IpuMepHBIN BHJ M30THYTOW OcH Oaiku
MTOKa3aH Ha CXEME ...

Tema 17: Buabl HarpykeHusi CTep:KHs

17.1. IIpu 3a1aHHOM BapuaHTE Harpy»XeHHsl paMbl BHEITHUMU CHJIaMU y4acTok | paboraet Ha ...

17.2. OueHKy NpOYHOCTH MaTepuasa IpHy 3aJaHHOM HalpsyKEHHOM COCTOSIHUU B OITACHOW TOYKE
CTEpPXHS C KPYTJIbIM CEYEHHEM MTPOBOJAT C UCIIOJIb30BAHUEM TEOPHIl MPOUYHOCTHU MPHU:

17.3. [lpu 1aHHOM BapHaHTe HATrPYKEHHsI CTEP)KEHb MPSIMOYTOJILHOTO CeYeHUs ¢ pa3Mepamu b
2b WCTIBITHIBAET ...

17.4. Pama kpyrioro cedeHus: HarpyxeHa cuioid F. Kpydenue u miockuii nmonepeuHslii u3ruo
UCIBITHIBACT(-I0T) Y4aCTOK(-KH) ...

17.5. Cxema HarpyKeHusl CTEpXHS KBaJpaTHOIO CEYEHHs BHEIIHUMH CHJIAMHU IIOKa3aHa Ha
pUCYHKE (OJHA CHJIa JIEKUT B IUIOCKOCTH 4YepTeka, BTOpas — MEPHEHAUKYISPHO IJIOCKOCTH).
Hedopmaru (pactskeHue, KpydeHHe U ITOCKUI MONepeYHbIi U3Tu0) OTHOBPEMEHHO BO3HHUKAIOT Ha
ydacTke (-ax) ...
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17.6. CxeMa HarpyeHHs CTE€pXHS BHEIIHUMHU CHJIAMHU IMpEJCTaBieHAa Ha pUCYHKE. J[JIMHBI
y4acTKOB OJIMHAKOBBI M paBHBI |. TpeTHii y4acTOK CTEP>KHS UCIBITHIBACT Ae(HOPMALIHH ...

17.7. Cxema HarpyXeHUsi pambl IIOKa3aHa Ha puCyHKe. [lepBbIil y4acTOK MCHBITHIBAET
, BTOpOi1 .

17.8. Ilpu naHHOM BapuaHTe Harpy>KeHus cTepkeHb | paboTaeT Ha AedopMaIuio pacTsHKEHHUE.
Ecnu yganute onny cuiy F, To crepkens | OyneT HCIIBITHIBATS ...

17.9. CrepeHb MPAMOYTOJBHOIO CedeHHust ¢ pasMepamu b u 2D marpyxken cumamu F u Fi.
Crepxenb paboTaeT Ha YUCTHIN KOCOM M3rK0, KOria 3HaueHue cuibl F1 paBHO ...

17.10. Ilpu 3agaHHOM BapHaHTE HArpy>KeHUs BHEIIHUMH CHJIAMHU CTE€PKEHb MPSIMOYTOJIbLHOIO
CEeYCHUs ¢ pazMepamu b u 2b ucnbIThIBACT ...

17.11. Pama Kkpyrjioro momepeyHOro ceueHus HarpyxkeHa cuiamu F u 2F. Yyacrok pamsr |
UCIBITHIBAET ...

17.12. CxeMa Harpy>keHusi paMbl BHEIIHUMM CHJIAMHU TOKa3aHa Ha PUCYHKE. Y4acTOK pambl |
OyZeT HCTIBITHIBATh JAeOpMaluio KpydeHue, Koraa 3HaueHue cuibl F1 pasHo ...

17.13. Cxema HarpyeHHs paMbl KPYTJIOro MONEPEeYHOro CeUeHus M0OKa3aHa Ha pUCYHKE. Y YaCTOK
paMsl | UCIIBITBIBAET ...

17.14. Ha ctepxeHb AeicTBYIOT BHemHue cuibl F u 2F. CeyeHne npsMoyrojabHOe ¢ pazMepamMmu
b u 2b. YyacTku cTepiKHs HCIIBITHIBAIOT: @) 1 — Kpy4ueHue, 2 — Kocou u3ruod; 6) 1 — miockuii monepeyHblit
u3ruo, 2 — Kpy4eHHe U IIOCKUHN MOMePeUHbIi U3rH0; 6) 1 — KpydeHHe U TUIOCKUI TONepeUHbIil H3THO,
2 — xocoii u3rud; 2) 1 — KpyueHue 1 IIOCKHUI TONEePEYHbIi U3ruo, 2 — Kpy4eHUE U KOCOW H3TH0.

Tema 18: IlpocTpancTBeHHBIN U KOCOH U3rud

18.1. Tlonepeunoe ceyeHue CTEPKHS IPIMOYTOJIbHUK ¢ pasMepamu b u 2b. Tlnockocts neicTBus
u3rubaronero MoMeHTa M pacrnoniokeHa HajJ yriaoMm 45° K r1aBHBIM LIEHTPAJIbHBIM OCSM. 3HAUYCHUE
MaKCHMaJIbHOTO HOPMAJIbHOT'O HAIIPSKEHUS B JAHHOM CEYEHUHU PABHO ...

18.2. CrepikeHb KBaJJpaTHOTO CEUEHUs HarpyXeH BHEIIHUMU cuiamu F u 2F. JIuneitnbie pazmepsl
b u | = 10b 3agansl. 3HaueHHEe HOPMATILHOTO HAMPSHKEHUS B TOUKe B paBHO ...

18.3. Crepsxenp unHO# | ipsiMoyrosbHOTO ceueHus ¢ pasmepamu b u 2b HarpykeH MOMEHTOM
M. [11n0cKOCTh AeCTBHSI MOMEHTA pacrojoxeHa no yriaom 60° k ocu y. Moyns ynpyrocTi MaTepuania
E, pasmep b usBectHbl. JIuneiiHas nedopmanus B Touke B, B HanpaBIeHUH OCH CTEPIKHS, JOCTHTHET
3HAYEHUS €, €CIIM MOMEHT M OylleT paBeH ...

18.4. CtepxeHb HarpyxeH cwioi F, kotopas pacroyioxkeHa Haj yrioM o = 30° Kk BepTHKaIbHON
OCH CHMMETPUH U JIGKHUT B IUIOCKOCTH ceueHus. JIuneitHbie pa3mepsl b u | 3amansl. HopmanbHoe
HarpsbkeHue B Touke B ceuenus [-1 paBHo ...

18.5. CteprkeHb NPSMOYTOIBHOTO CeUCHUsI ¢ pa3Mepamu b u 2b, mmunoii | HarpyxeH MOMEHTOM
M. TlnockocTh AEWCTBHS MOMEHTa PACIOJIOKEHA IMOA YIriioM 45° K IJIaBHBIM LEHTPaJbHBIM OCSIM
cedeHus. OTHOLIEHNE 3HAUEHUI HOPMAJIBHBIX HanpsbkeHui B Toukax B u C paBHo ...

18.6. CteprkeHb KBaApaTHOTO CEUEHUs Harpy>KeH BHEIIHUMU cusiamu F u F1. JIuneiinble pazmepsl
| u b 3amans1. HopmanbHoe HanpsbkeHue B Touke B paBHO Hyimro, korna cuia F1 paBHa ...

18.7. Ilpu xocom u3rude moaHbIA IPOrud ceUeHUs CTEPHKHS ONpeneseTcs Kak ...

18.8. CteprkeHb MPSIMOYTOJIBHOTO ce4eHus ¢ pazmepamu b = 2 cm, h = 3 oM, mmnoit | = 40 cm
Harpy’keH BHEIIHUMH cujamMH. Marepuas cTep)KHs OJIMHAKOBO paboTaeT Ha PAacTsXKEHHE U CiKaTHe.
Jlonyckaemoe HanpspkeHue A Marepuana [6] = 160 MlIla. 13 pacuera Ha NpoYHOCTH MO HANIPSKEHUAM
3HaueHue cuiel F pasao  H.

18.9. Crepxenp anuHoi | mpsMoyronapHOTO cedeHus ¢ pazmepamu 2b u 3b Harpyxen cunamu Fi
u F2. U3mepennsie nuHeiHble gedopmanyu B Toukax B u C 1o HampaBlIeHHIO OCH CTEP)KHSI OKa3aJliCh
oauHakoBbl. CienoBatenbHO, oTHoUeHue F1/F2 paBHo ...

18.10. CrepskeHb MPSIMOYTOJIBHOTO CEUCHHMS ¢ pa3Mepamu 2b u b Harpyxen cuoit F, exarieii B
TUTOCKOCTU cedeHus Xy mox yriaom 30° k ocu y. Monyip ynpyroctu Matepuia £ u pasmep | 3agaHsi.
Jluneitnas nedopmarus B Touke B 1o HampaBJIeHUIO OCH CTEPXKHS paBHA ...

18.11. CrepikeHb IPSMOYTOIBHOTO CEYCHUS ¢ pazMepamu b u 2b Harpyxen cuioii F, nexarieii B
mwiockoctu Xy. Pasmep | 3aman. HopManbHOe HanpspKeHHE B TOYKE A PaBHO ...
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18.12. CtepkeHb KBaapaTHOTO CEUEHHUs HArpy>keH BHemHMMH cwiamu F u 2F. JluneiHbe
pa3mepsl | u b 3amanpl. 3HaYeHHWEe MaKCHMAaIBHOTO PACTSITUBAIOIIETO HOPMAJIBHOTO HANPSDKECHHS B
CTEp>KHE PaBHO ...

18.13. B momepe4HOM MpSIMOYTOJIBHOM CEUYEHUH CTEpXKHS ¢ pasmepamu b u 2b ompenenenb
3HaueHus u3rudaromux MomeHToB My = 2M u My = M. HopMmasibsHoe HanpsbkeHue B Touke B paBHoO ...

18.14. Koncounpnas Oanka Harpyxena MmomeHTamMu M u 2M. Cedenue npsiMoyroiabHOE ¢ OCEBBIMU
momeHTamu cornpotuneHus Wy = 2W, Wy = W. Matepuan 6ajiki 0/MHaKOBO pabOTaeT Ha pacTsKEHHUE-
cxkartue. Jlomyckaemoe HOpMallbHOE HampsbkeHue [o| 3amaHo. M3 pacyera Ha NPOYHOCTH IO
HOpMaJIbHBIM HalpsDKEHUSIM MUHUMAIIBHO JOIYCTUMOE 3HaueHue napamerpa M paBHO ...

18.15. CrepieHb MPSIMOYTOJILHOTO Ce4eHHs ¢ pasmMepamu b u 2D, mimHol | HarpyxeH BHEITHUMHI
cunamu F1 u F2. 3HaueHne HopMallbHOrO HanpsKeHUs B Touke B OyzeT paBHO 3HaYE€HUIO HOPMAJIBHOTO
HanpsokeHus B Touke C, koraa otHouenue Fi/F2 paBHo ...

Tema 19: U3ru6 ¢ pacrsizxeHueM-C:KaTHEM

19.1. CtepxeHb Kpyriioro ceueHus auamerpom 0 HarpyxeH cuiioi F. 3HaueHre MaKCUMaIbHOTO
HOPMAaJIbHOTO HAaNpsKEHUs PaBHO ...

19.2. CryneHuartblii cTepkeHb HarpyxkeH cuiodl F. Jluneiineii pasmep b 3aman. 3naucnme
MaKCHUMaJIbHOI'O HOPMAJIbHOT'O HANPSDKEHUS B CTEPYKHE PABHO ...

19.3. Cxema HarpyxxeHusi ctepxHs cuinamu F m F1 = F nokasana nHa pucynke. Ilonepeunoe
ceueHHe — paBHOOCIPEHHBIH TPEYroJIbHUK C pa3MepoM OcHOBaHust D u BbicoToit h. Ilpu cmene
HampaBICHUs CWIbl F1 Ha MTPOTHBOIOJIOXKHOE MAaKCHMAaJbHOE pACTATHBAIONIEE HAINPSDKEHHE B
MIOTIEPEYHOM CEYEHHUU CTEPIKHA ...

19.4. Crepxenp Kpyrioro ceueHus: auamerpom O narpyxen cuiamu F u Fi=F. Ilpu cmene
HanpaBJIeHUs CUJIbl F1 Ha IPOTUBOIIOJIOKHOE MAKCUMAJIbHOE HOPMAIbHOE HAIPSIKEHHUE ...

19.5. Crepxenb Harpyxen cunamu F u 2F. Jlunelinsiii pasmep b 3agan. 3HaueHne HOpMaIbHOTO
HanpspkeHus B Touke K nomnepeyHoro ceueHus paBHo ...

19.6. CrepkeHb KBaJpaTHOTO CeUeHHsS CO CTOpoHO# Db Harpyxken nByms cuiamu F. Ecmu
U3MEHUTh HallpaBlieHWEe OJHOM U3 CWJI Ha MPOTUBONOJIOKHOE, TO 3HAUYEHHE MAaKCHUMaJIbHOIO
HOPMAJILHOTO HATIPSIKCHUS ...

19.7. CteprxeHb KBaJpaTHOTO CEYCHHsSI CO CTOPOHOM D Harpy:KeH BHEIIHUMH CHJIaMU. 3HAYCHUE
HOPMAaJILHOTO HANpPsDKEHUs B TOUKe B paBHO ...

19.8. CteprxeHb KpYTIIOro ceueHus auamMeTpom d HarpyxkeH aByms cunamu F u F1 = F. Tpu cmene
HaTpaBJICHUs CWIIBI F1 Ha MPOTHUBOIONIOKHOE 3HAUYEHHE MAKCHMAIBHOTO HOPMAJILHOTO HAIIPSDKEHUS B
MOTIEPEYHOM CEYEHHH CTEPIKHA ...

19.9. CrepxkeHb MMeEET TPSAMOYroJbHOE cedeHue ¢ pasmepamu b u 2b. KoopmuHatel Toukm
npunoxeHus cuibl F 3anansr: Xk = b/4, yr = b/2. 3HaueHrne MakcMMaTbHOTO HOPMATBHOTO HAMTPSKECHHS
1o abCOTIOTHON BETMYMHE PABHO ...

19.10. Crepxenp HarpyxeH cunamu F. [lonepeuHoe ceueHne paBHOOEIPEHHBIN TPEYTrOJIbHUK C
pa3mepoM ocHoBaHUs b 1 BbicoTO# 2h. MakcuManbHOE pacTsAruBarolee HapsHKCHUE B CTEPIKHE PaBHO

19.11. CrepkeHb Kpyrioro ceueHus auamerpoM 0 HarpykeH BHEUIHUMH CHJIaMH. 3HAYCHHUE
MaKCHMaJIbHOTO HOPMAaJIbHOT'O HAIIPSKEHHUS B IIONIEPEYHOM CEUEHUHU CTEPXKHS PABHO ...

19.12. CrepxeHb MPSIMOYTOJILHOTO CeueHHs ¢ pa3Mepamu b u 2b Harpy)keH BHEIIHUMHU cuiaMu F
u 2F. B cedyenun -1 3HaueHne HOpMaJbHOTO HanpsKeHUs B Touke C paBHoO ...

19.13. Cuna npriiokeHa B IEHTPE TSHKECTH MOTIEPEYHOTO CEYEHMS 110 HAITPABIEHUIO OCH CTEPKHS.
IIpn nepeMenieHUH CUIIBI OT LIEHTPA TSHKECTH, NapaluieIbHO HAYAIbHOMY IMOJIOXKEHUI0, HOPMaIbHOE
HamnpspKeHUE B HEHTPE TSHKECTH MOTEPEYHOT0 CEUEHU .. .

19.14. CrepkeHb KBaIpaTHOTO CEYEHUS CO CTOPOHOI D HarpyxeH BHEIIHUMHU CHJIaMHU. 3HAYCHUE
MaKCHMaJIbHOTO HOPMAJILHOTO HANPSKEHUSI B CTEP’KHE PABHO ...

19.15. CrepixeHb KBapaTHOTO cedeHus ¢ pazmepamu bxb, mmunoii | = 10b Harpyxen BHemHIMEU
cwiamu 2F u F. 3Hauenue HopMalibHOTO HanpskeHus B Touke C paBHO ...
Tema 20: U3rub ¢ kpyyennem
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20.1. Cxema HaArpy»keHHs CTEPXKHs KpPYyrjoro ceueHus auamerpom d, mmmnoi | mokasana Ha
pucyHKe. 3HAYeHHUE JOMYCKAaeMOro HampsDKEHUs JUIs Marepuana [G]| 3aJaHo. 3Hau€HHUE MapaMmeTpa
BHEIIHEH Harpy3ku M, 1o Teopun HauOOJIbIINX KAacaTeIbHbIX HAPSHXKEHU, PaBHO ...

20.2. CtepskeHb KpYTJIOro MonepevyHoro ceueHus nuamerpom d, mmmnoit | = 10d Harpyxen cuitoit
F. HanpsbxkeHHOE cOCTOSIHUE, KOTOPOE MOKa3aHO Ha PUCYHKE, COOTBETCTBYET TOUKE ...

20.3. B monepeyHOM CeueHHH CTEP)KHS AeHCTBYIOT M3rubaromue MoMeHTsl My = M, My = 2M u
kpyTsmii MoMeHT My = 2M. Cedenue kpyrioe quamerpoM 0. 3HaueHHe SKBUBAJICHTHOTO HANIPSHKEHHUS
B OIIACHOM TOYKE, TO TEOPUH HaUOOJIBIINX KacaTeJIbHbIX HAIPSDKEHUH, PAaBHO ...

20.4. B onacHOM ceueHuH KPYIJIOro CTep KHs 3aAaHbl: u3rubatomue MmoMeHTsl My = M, My = 2M,
KpyTsamii MomeHT My = M. Jlomyckaemoe HampspKeHHE JUIS MaTepuana CTEpXKHsS paBHO [ol].
MuHUMaIBHO JONYCTUMOE 3HaYCHUE Auamerpa d, o Teopruu HauOOJBIINX KacaTeIbHBIX HAPSHKCHHI,
PaBHO ...

20.5. CtepykeHb KPyIJoro ceueHust quamMetpom d HarpyskeH cuioi F. 3HadueHue SKBUBaJICHTHOTO
HaMpPsDKEHUS B OMACHBIX TOYKAX, 0 TEOPHH HaWOOJBIINX KacaTelIbHbIX HAMPsDKEHUN, PaBHO ...

20.6. Crepxenpb quamerpom d, amuHoi | HarpykeH cuaMu yepe3 abCOMIOTHO KECTKUN JIEMEHT
amunoi 21, Tlpu ymajgeHuu OXHOM M3 CHJI TPY30MOABEMHOCTh CTepkHS . [lpu pelneHun 3amadu
BOCIIOJIb30BaThCS TEOPUEH HanbobIINX KacaTeabHbIX HanpsbkeHud (111 reopus npounoctn).

20.7. CtepskeHb MPSIMOYTOJILHOTO ceueHus ¢ pasmepamu b u 2b Harpyken cuinoit F. OnacHeiMu
SIBJIIFOTCS TOUKH ...

20.8. Cxema Harpy>KeHHs Kpyrjioro crepxHs quamerpom d = 2 e, mmmHo# | = 20 cMm nokaszana Ha
pUCYHKE. 3HayeHHE JONYyCKAaeMOro HOPMAJIbHOIO HANpSOKEHWUsI Uil MaTepuasa, OJMHAKOBO
paboTaroriero Ha pacTsbkeHue u cxatue, [c] = 160 MIla. MakcumanbHoe 3HaueHHe cuiibl F, KOTOpyIO
MOKHO NMPWIOKUTh K CTEP’KHIO, U3 pacueTa 1o HanpsbkeHusM paBHo  H. Ilpu pemenun 3anauu
HCIOJIb30BaTh TEOPHUIO HAMOONIBIINX KacaTeabHbIX HanpshkeHui (111 Teopuro mpoyHocTH).

20.9. B monepe4HOM CE€UYEHUU CTEPXKHS JIEHCTBYIOT n3rubarontie MoMeHTsl My = 2M, My = 3M nu
kpyTsmuit MomeHT Mg = 4M. Ceuenue kpyrioe quamerpom d. 3HaUCHHE IKBUBATICHTHOTO HAMPSKCHHS
B OMACHOM TOYKE, [0 TEOPUH yIETbHON MOTCHIIMAIILHON YHEPTUN (POPMOU3MEHEHHS, PABHO ...

20.10. CrepxeHb Kpyrjoro cedeHus paboTaeT Ha KpydyeHue M u3rub. B omacHbIX Toukax
HaIpPsKEHHOE COCTOSIHUE ...

20.11. Crepxenp unHOM | KBagpaTHOTrO ceueHUs: coO CTOPOHOH D HarpykeH Kak Moka3aHoO Ha
pucynke. B Touke «K», momnepeuHOro ceueHus pacoyioKEHHOTO BOJIM3M 3a/€JKU, HalpsyKEHHOE
COCTOSIHUE ITOKA3aHO Ha CXEME ...

20.12. Crepxenb kpyriioro ceuenus auamerpom d mmunoit | = 10d narpysxen cuoii F. 3HaueHne
SKBHMBAJIECHTHOIO HANpPSDKEHWS] B ONACHOM TOYKE CTEP)KHSA, 110 TEOPUHM YIENBbHOM IMOTEHLHAIbHOU
SHEPruu POPMOU3MEHEHHUSI, PABHO ...

20.13. CrepskeHb KpyrJioro cedeHus quamerpom d HarpyeH Ha cBOOOIHOM KoHIe cuoii F. Ha
pacctosiHuu | OT CBOOOMHOrO KOHIIA MPUIIOKEHA, MEPHCHIUKYJISIPHO OCH CTEPXKHs, Mapa CHII C
MoMeHTOM Fl. 3HadeHue SKBHMBAJIEHTHOTO HANpsDKEHHS B OMACHOM TOYKE CTEpXHS paBHO ... Ilpm
pEeIIeHNH 3a7a4i BOCII0JIb30BAThCs TEOPUEH yIeIbHON NOTeHIMaNbHOM SHepruu Gpopmonsmenenus (IV
TEOpUS IPOYHOCTH).

20.14. CrepxeHb KBaJpaTHOTO CEUEHHS CO CTOPOHOW D HarpykeH MomeHTamu. 3Ha4YeHUE
HKBUBAJIEHTHOTO HANPSKEHUS B OMACHBIX TOUKAX, [10 TEOPHH HAUOOJBIINX KacaTebHBIX HAIPSDKEHHH,
paBHO . IIpu pemrenny mpuasTs Wy = 0,203,

20.15. CreprxeHb kpyriioro cedeHus ruamerpom d, mummHo# | Harpyxen cuoii F. HanpsokenHoe
cocrosiHue B Touke C IOKa3aHO Ha PUCYHKE ...

4.1.4. KontpoinbHas pabota
JlomamiHee 3aJaHWE WCIONB3YETCS Il  OIEHKM KadecTBa OCBOCHMS OOydYarommMCS
O6pa30BaTeHBHOﬁ nporpaMMmsbl 1o OTACJIbHBIM TEMaM JHUCHUIIIINHBI. I[OMaI_HHee 3aJaHUC OICHUBACTCA

OLICHKOW «3auTeHOo», «He 3auTeHo». OlueHka o0bsABIsSETCS O0yyarouieMycs HENOCPEACTBEHHO IOCIe
cAauu KakJ0M 3a/layu JOMAILIHETO 3aJaHusl.
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HIkana Kpurepuu oneHuBanus

OneHka «3a4TeHo» - 33JlJaHKE PELICHO NPaBUIBHO

OHGHKa «HEC 3a4YTCHO» - 3a1aHUEC pCHICHO HCIIPABHUJIFHO

[lepedyeHb TeM MHAMBUIYAIBHBIX 33134 JOMALIHErO 3aJJaHHs:

1. IlocTpoenue 31m0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH PACTSIKEHUU (CKATUN),

2. IlocTpoenue 3M0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB IIPU KPYUEHHUHU,

3. IlocTpoeHue 310p BHYTPEHHUX CHIIOBBIX (DaKTOPOB MpH n3ruoe,

4. TlocTpoeHue H5HIOp BHYTPEHHHMX CHJIOBBIX (AKTOPOB IpU M3rHOE C HCIOJIb30BAHUEM
YpaBHEHUH CHJI U MOMEHTOB,

5. IlocTpoeHue 3110p BHYTPEHHUX CUIIOBBIX (PaKTOPOB B INIOCKOH pame,

6. Pacuer Ha IpOYHOCTH MPU PACTSKEHUU (CHKATHUH),

7. Pacuet Ha IPOYHOCTH NPH KPYYEHHH,

8. Pacyer Ha MpoOYHOCTH MpH M3rKbe OANKH U3 MPOKATHOTO MPOQHIIS,

9. Pacuet Ha IPOYHOCTH NMPH U3ruOE OAJIKU C COCTAaBHBIM CEUCHHEM,

10. PacueT Ha npoyHOCTH IIpU U3THOE,

11. Pacuer Ha mpOYHOCTH IPU KOCOM M3rubeE,

12. PacueT Ha IPOYHOCTH MPHU U3THOE C PaCTSHKEHUEM-CKATUEM,

13. Pacuer Ha POYHOCTH IIPU U3rHOE C KPYUCHUEM,

14. PacueT Ha IPOYHOCTH MIPU CI0KHOM COIPOTHBIICHUH.

4.1.5. KomnbroTepHasi CUMYJILUS

KomnbioTepHble CUMYJISIUU (KOMIBIOTEPHOE MOJEIMPOBAHUE B ILIMPOKOM CMBICIE) — 3TO
MOJIETTUPOBaHUE (CO3/IaHUE, MPOSKTUPOBAHNE) YUEOHBIX 33/1a4, CUTYaIMil M UX pellleHue MIPU MOMOIIU
KOMIIBIOTEpA.

KomnbpioTepHble CUMYTSIIUN UMUTHPYIOT peaibHbIe yCIOBHS, cUTyaluu. [I[pumMeHeHHe uX B
poeCCHOHAIBHOM 00pa30BaHUM TO3BOJIAET OOYYAIOIIMMCS OCBaMBaTh TEOPETUUYECKHE 3HAHUS,
HE0O0XO0IMMBIE MPAKTUYECKUE YMEHHSI B 0€30MaCHBIX YCIOBUSX, C MEHBIIIMMU 3aTpaTaMy (BpEMEHHBIMH,
SKOHOMUYECKMMH ¥ Jp.), TpPHU HEAOCTYTHOCTH HEOOXOJUMOTo 000pynOBaHUs, CHEHUPUKI
HCCIIelyeMOro siBJIeHHs (MaciuTad, JUIMTENbHOCTh MPOTEKaHMs Mpolecca U JAp.), CHUKAET PUCK MPHU
OIMOOYHBIX JEUCTBUSIX, IO3BOJIIET MpopadaThiBaTh CHUTYAlMI0 HECKOJIbKO pa3, YUYHUThIBas
NPEbIAYIINN OMBIT, @ TAKXKE MO3BOJISIET 3alaBaTh Pa3sHOOOPA3HbBIE YCIOBUS JIEATEIBHOCTH C Pa3HbIM
YPOBHEM CJIOKHOCTH.

[TocpencTBOM NMpPUMEHEHHs KOMIBIOTEPHON CUMYISIMU HPENnoJiaBaTelb MOXKET peain30BaTh
npobieMHOe oOyueHue, co3JaBasi OOYYAOUIMMCS YCJIOBHUSL MJIi CaMOCTOSTEIBHOTO OCBOCHHS
TEeOpeTUYeCKUX 3HaHWH. Takke KOMIBbIOTEpHas CUMYJSIIMS MO3BOJSET NPENnojaBaTel0 OLEHHUTh
YpOBEHb OCBOEHUS 00yUYaIOLUTUMUCS TEOPETUYECKOT0 MaTepHasa, yMEHUs IPUMEHATh €ro Ha IPAKTHKE.

CTyneHTbl, CaMOCTOSITEIbHO padoTas ¢ KOMIBIOTEPHON CUMYIIALIMEH, OCBauBasi TEMY, KOTOPOi
OHA MOCBSIILIEHA, CMOTYT YIIyOUTh CBOU 3HAHUS 110 TUCLUILIMHE, JTy4llle pa300paTbcs B TEME; HaydaTcs
MPUMEHITh 3HAaHUA B TMpakTU4Yeckoi (mpodeccroHabHON) AESITeTbHOCTH, AaHaTU3UPOBATH
MIPOM3BOJICTBEHHBIE (TpaKTHUECKUe, MpOo(ecCHOHANbHbIE) CUTYalluu, BbhIpadaThIBaTh (MPUHUMATD)
Haunbonee 3(h(HeKTUBHBIE PEIIeHNUs AT TOCTUKEHUST HEOOXOIUMOT0 pe3yJbTaTa.

Jiist opraHu3anuy 3aHATHS ¢ TPUMEHEHHEM KOMIBIOTEPHBIX CUMYJISIIA MOKHO MCIIOJIE30BaTh
CIIEYIOIINE CPENICTBA!

1) BupTyanbHble J1aOOpaTOPUU — MPOrpaMMHO-AINAPaTHBI KOMIUIEKC (3JIEKTPOHHAs Cpefa),
MO3BOJISIONIAs TPOBOJUTH OIBITHI 0€3 HEMOCPEACTBEHHOTO KOHTAKTa C pPEaJbHON YCTaHOBKOM,
naboparopuei, 00OpyIOBaHMEM WM TMpPH TIOJHOM HX OTCYTCTBUU (HampuMmep, IpPOBEACHUE
71a00paTOPHBIX PadOT, PU3NUECKUX, XUMUYECKUX OMBITOB U T.I1.);

2) BUpTyalibHble (KOMIBIOTEPHBIE) TpPEHAXepbl — OJJIEKTPOHHAs cpeda JUIsl BBIIOJHEHHS
npodeccnoHaNbHBIX 33Ja4, OTPAOOTKU MPAKTUUYECKUX YMEHU;
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3) KOMIBIOTEPHBIC MOJICTH H3y4aeMOro OOBeKTa — 3aMelieHHe OOBEKTa HCCIIECIOBaHMUS,
KOHKPETHBIX TPEAMETOB, SIBICHUW C IETbI0 H3YYCHHUS WX CBOWCTB, IMOJYYCHHUS HEOOXOIUMOM
nHpopMmanuu 06 0OBEKTE.

[IpoBoauTh 3aHATHE C TPUMEHEHHWEM JTOW TEXHOJOTHUH JIyYllleé Ha MPAKTUYECKHX U
1ab0paTOPHBIX 3aHATHUAX, MPU HEOOJBIIOM KOJIMYECTBE OJHOBPEMEHHO PAaOOTAIOIIUX CTYIEHTOB —
OKOJIO 15 denoBexk WM B TpyINmax A0 5 YeloBeK. JTO MO3BOJHUT MPENOJABATENIO OMEPATUBHO U
KaueCTBEHHO OKa3bIBaTh HEOOXOAMMYIO TIOMOIIb 00YYaroIIUMCs, KOHCYJIbTHPOBATh KX /I0TO CTYACHTA
WM TPYIIITY TI0 BO3HUKAIOIIUM ITpobiieMam, BorpocaM. Takke KOMIbIOTEpHBIE CUMYJISILIUY TPUMEHHMBbI
B JUCTAHIIMOHHOM OOYYE€HMHU, TJie CBSA3b C MPEINOoJIaBaTeIeM, €ro KOHCYJIbTAallMH MO0 BO3HUKAIOIIUM
BOIPOCAM peaM3yeTcsl Ha pacCTOSIHUU. B TakoM ciiydae orpaHMYeHHE 10 KOJIWYECTBY yYaCTBYIOIIUX
00y4aroIuxcst OTCYTCTBYET.

Bpemsi, HeoOxoaumoe mJis TPUMEHEHHS JTAaHHOW TEXHOJIOTMH, MOKET OBITh pasHBIM, B
3aBHCHUMOCTH OT IIOCTaBJICHHOM I1€JIH, y4EOHBIX CUTYalIUH.

MOHO BBIJEIUTH CIEIYIONME OCHOBHBIC 3Tallbl PEATM3ALUU TEXHOJIOTMH KOMIIBIOTEPHOM
CUMYJISIUH.

IO OTOBUTEJIbHBIN 1 MOTHUBAILIMIOHHO-OPUEHTUPOBOYHBIN STAIIbI

JlanHblil 3Tan mpeacTaBiseT co0oil B OOMbIIEH CTENEHH BHEAYIUTOPHYIO CAMOCTOSTEIbHYIO
paboTy Kak mpenojaBares, Tak 1 ooydaronmxcs. Bkirtoyaer B ce0st ClieayIonye maru:

1. Ompenenennie Mecrta MPOBENCHUS 3aHATUS B yueOHOM Ipoiecce. B 3aBUCHMMOCTH OT
MTOCTABIICHHOW €T TPUMEHSTh TEXHOJIOTHIO KOMIIBIOTEPHBIX CHMYJISIUNA BO3MOXHO Ha Pa3IMYHBIX
sTanax oOy4eHus:

- HA HAYANbHOM dmane Uu3ydueHus memvl/pazoeia sl CaMOCTOSTEIBHOTO OCBOCHHS TEMBI,
Pa3BUTHUA MPAKTHYECKUX (MPOPECCUOHANBHBIX) YMEHUN;

- 6 cepeduHe U3yYeHUss MmemMbl/pazoenaiyisi IPOMEKYTOYHOTO KOHTPOJIS 3HAHUH, ONpPEIeTICHHS
CTETIIEHH OCBOCHMSI, MOHUMAaHHs MaTepuana OOydYaroIIMMHCS, BBISBICHHUS AacleKTOB, TPEOYIOIIMX
JIOTIOJIHUTEIBHOIO pa3dopa, mpopaboTKu;

- npu 3aeepuieHuu usydyeHus memul/pasoena st GOpMUpOBaHUS YMEHUS IPUMEHATh 3HAHUS Ha
MIPAKTUKE, OCBOCHUS IMPAKTUYCCKUX YMEHHH; MPEoJaaBaTelib MOXKET BBIIBUTh CTENICHb OCBOCHUS
oOyJaroIuMuUcs MaTepuana, OCYIIECTBUTh KOHTPOJb M OLEHKY 3HAHUi, MPOaHaIN3UPOBATh TNIyOUHY
MMOHVUMAHUS UMU TEMBI.

2. OmpeneneHre TeMbl, CUTyallud KOMIBIOTEPHON CUMYJISIINH, LIeJIH TPUMEHEHHSL.

3. [IpogymbIBaHHE UTOTOB M PE3YIBTATOB, MO JTOCTHIKEHUIO KOTOPBIX OYAET ONpEenensiThCs
KAueCTBO BBIMIOJIHEHUS 3a/laHUs — KPUTEpUH [UIsI OLIEHKH pe3ylbTaToB pPalboThl oOydaromierocs
(rpymrbi).

4. IToaroToBka npemnojiaBaTesieM HeoOX0IUMOT0 TEXHHUECKOTO U MPOTPaMMHOT0 00eCTIeYeHHUS.

5. Coobmienne TeMbl U hopmaTa 3aHATUS 00yUJAIOIIUMCS.

6. MoTtuBanus 00yJaromuxcs K akTHBHOM JESTEIbHOCTH Ha 3aHSTHH.

7. lenenune o0y4aromuxcsi Ha rpymisl (Ipy HEOOXOIUMOCTH).

8. IlpoBeneHue mpemnojaBaTeleM HHCTPYKTaXa MO paboTe ¢ KOMIBIOTEPHOH CHUMYISIUEH,
03HAKOMJICHHE O0YYaOIINXCsl C OCOOCHHOCTSMH, TEXHHYECKIMH BO3MOYKHOCTSIMH U OTPAaHUYCHUSIMH
KOMITBIOTEPHOU CUMYJISIIINY, €€ crenn(PUKon, a TakKe MHCTPYKTaX MO TeXHUKE 0e30MacHOCTH MpHU
paboTe ¢ TEXHUKOH.

9. TlomroroBka OOydYalOLIMXCS K TPEACTOAIIEMY 3aHATHIO, IOBTOPEHHE MPOHAEHHOTO
JEKIIMOHHOTO MaTepHuajia, O3HAKOMJICHHE C JIOTIOJHUTEIFHBIMA HWCTOYHHKaMH TI0 Teme (Tpu
HEOOXOJUMOCTH ).

OCHOBHOW DTAI

[IpencraBisier co0oi  HEMOCPEACTBEHHYIO paboTy o0O0ydarommxcs C KOMIIBIOTEPHOM
CHUMYIISIIMEH, WX BKIIOYEHHOCTh, AKTHBHYIO JESATEIHHOCTh IO PEIICHHIO ITOCTABICHHOW 3ajayM,
CUTYaIlUH, TOCTHKEHHE HEOOXOAUMBIX PE3YIbTATOB.

B pesynbrare paboThl ¢ KOMMBIOTEPHON CUMYJISIIIUEH OOydaromuecs MPUOOPETaroT HOBOE
3HaHUEe, YMEHHE, a TAKXKe CII0CO0 perIeH s ONpeielIeHHON MPaKTHIeCKOH (podecCuoOHaTbHON) 3aaun
(cutyanun, mpobnemsel). IlomydeHHbie mpu paboTe C KOMIBIOTEPHOH CHUMYJSAIHMEH pe3yiIbTaThl
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(pa3paboTka MpoayKTa, UCCICIOBAHNE CBOMCTB MOJIEIH, TIpoIlecca, SIBICHUS U TP.) 0OpMIISIIOTCS B
ANEKTPOHHOM (hopMare B BUIEC UTOTOBOTO MPOAYKTA.

Co croponsl mpenoaaBarens (IpH HEOOXOIUMOCTH) TMPOBOJAUTCS  JIOMOJHUTEIHHOE
KOHCYJIbTUPOBAHHE, OKa3aHUE TIOMOIIY 00YJaIOLIIMCS.

PE®JIEKCMBHO-OLIEHOYHBII DTAII

JlaHHBII 3TaMn 3aKI0YaeTCs B MOJBEICHUN UTOTOB 3aHSATUS U COCTOUT U3 CIEAYIOIINX IIaroB:

1. YnopsigoueHue, cucteMaTu3aius U aHaiu3 NpoieJIaHHONW padoThI.

2. ConocraBiieHuE 1ieJIel KOMIBIOTEPHON CUMYJIALIMU C TIOJyYEHHBIMU PE3yJIbTaTaMH.

3. ®opmynupoBKa BBIBOJOB 00 3(PPEeKTUBHOCTH NpOAENaHHOW pPadOThI, OCYLIECTBICHHE
KOHTPOJISl 3HAHUN, YMEHUN 00yJaroIuXcs 0 TeME KOMITBIOTEPHON CUMYJIISIIUH.

4. CamoolleHKa O00ydJawmmxcs 10 padoTe C KOMIBIOTEPHOM CHUMYIISIIIUEH, BBIIBJICHHE
MPUOOPETEHHBIX MPOGECCHOHATBHBIX 3HAHUN U YMCHHIA, THYHOCTHBIX KaUEeCTB.

5. CamoorneHKka mpenojaBaTeiss O MPOBEIECHHOM 3aHATUU C KOMIBIOTEPHON CHUMYIIALIUEH,
JOCTH>KEHHUH TTOCTABJICHHBIX 11eJiei 00y4YeHuUsl.

[llkana W KpUTEpUU OICHUBAHHS pPe3y/lbTaTa KOMIIBIOTEPHOM CHUMYIISIIMH, BBITOJTHEHHON
00yJaroImuMcsi, PECTABICHBI B TA0JIHUIIE
Ikanaa Kpurepun oueHnBanus
- U3JI0)KEHHE MaTepuasa JJIOTHYHO, TPAaMOTHO;
- cBOOOJTHOE BJIa/IEHUE TEPMUHOJIOTHEH;
- YMEHHE BBICKA3bIBaThb U OOOCHOBATh CBOM CYXKIEHUS MPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
- YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBIICHUS U TPOIECCHI;
- YMEHHUE MIPOBOJIUTH U OLIEHUBATH PE3YyIbTaThl U3MEPECHUM;
- CIOCOOHOCTH pellaTh WHXKEHEPHbIE 33/Ja4yd (JIOMYyCKAaeTCs Haluuue
MaJIO3HAYUTENIbHBIX OIIMOOK WJIM HEJOCTaTOYHO IOJHOE PAaCKphITHE
CoJlep’)KaHHWE BOMpPOCAa WM  TOTPEUIHOCTh  HENPHUHLHUIUATHHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).
- OTCYTCTBHE HEOOXOJUMBIX TEOPETHYECKHX 3HAHUM; JOMYIICHBI
OIMOKU B ONpPENETICHUN TOHSATUN W ONMUCAaHUM (PU3NYECKUX 3aKOHOB,
SBJIICHUM M TPOLIECCOB, MCKAXXEH WX CMBICI, HE PEIICHbl 3aJ1ayH, HE
MIPaBUJILHO OLIEHUBAIOTCS PE3YNIHTAThHI U3MEPECHHUIA;
- He3HaHHE OCHOBHOTO MaTepHalia yueOHOU MPOrpaMMbl, JOMYCKAIOTCS
rpyObIe OITMOKU B U3JIOKEHUH.
IIpyMepHas TeMaTHKA KOMIbIOTEPHBIX CUMYJISIIIM:

O1eHKa «3a4TeHo»

Or1eHKa «He 3aU4TEHOY

1. MogenupoBaHue OalIEeHHOT0 KpaHa U MPOBepKa MPOYHOCTH KOHCTPYKLUH € MPEATIOKECHUEM
PEKOMEHAALNH 110 YCHJICHUIO OCTOBA KPaHa.

2. MogenupoBaHue 3y04aToro peayKTopa ¢ MpeiIoKEeHUEM YITYqIIeHNs IPOYHOCTH 3y0UaThIX
KOJIEC.

4.2. Ilpoueaypsl ¥ OLIEHOYHbIE CPEACTBA /s POBEIEHUS IPOMEKYTOYHOM aTTeCTAlNU

4.2.1. 3auer

3auer sBnsercs (GopMOW  OIEHKM KadecTBa OCBOSHHUS  OOYyYarOIIUMCS OCHOBHOM
npodeccCuoHaIbHON 00pa30BaTeILHOM MPOTPAMMEI 110 pa3zeiiaM JUCIUIUTHHBL. [1o pe3ynpraTaM 3aueTta
oOyuarolemMycs BBICTaBISIETCS OIICHKA «3aUTEHOY WIH «HE 3aUTEHOY.

3auer IMPOBOAUTCA 110 OKOHYAaHUMU YTCHUA J'IeKHI/Iﬁ 1 BBIIIOJIHCHUA J'Ia60paTOpHI)IX
(IpakTUYecKUX) 3aHATUNA. 3a4eTHBIM SBISIETCS TMOCIEHEE 3aHATUE MO0 JAUCIHUIUIMHE. 3adeT
MPUHUMAETCS MpPEernoAaBaTeNsiMy, MPOBOJMBIIUMH JIabOpaTOpHble (MPaKTUUYECKUE) 3aHATUSA, WIN
YUTAIOLMMH JIEKIIMU 1O JAHHOW AMCIUIUIMHE. B ciiyyae OTCyTCTBUS BEAYIIEro MPernoiaBaress 3a4eT
MpPUHUMAETCS TperojaBaTesieM, Ha3Haue€HHBIM paclopsbDKeHHeM 3aBenyromiero kadenapoit. C
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paspelieHust 3aBeaylomnero kadeapoil Ha 3adeTe MOKET MPHCYTCTBOBATh IPENOAaBaTellb Kadeapsl,
MIPUBJICUECHHBIH JIJIsl TOMOIIX B IIpUEME 3a4eTa.

[lpucyrcTBHMEe Ha 3adere mpenojaaBaTeNieii ¢ Apyrux kadeap ©0€3 COOTBETCTBYIOLIETO
pacropspKeHUs PeKTopa, MPOPEKTopa Mo yuedHoi padote i aekaHna GpakyabTeTa He JOIyCKaeTcs.

®dopma(bl) MpOBEIEHUS 3adeTa (YCmHbIL ONpoCc No Ouremam, HUCbMeHHas paboma,
mecmupoganue u 0p.) ONpeneNsatoTcs Kadeapoil U JOBOAATCSA 10 CBEACHUS 00ydyarolIMXcs B Hayale
cemecTpa.

Jlnis mpoBenieHHs 3aueTa BEAYIIMi IMPerojaBaTelib HaKaHyHE IOJIy4aeT B JIeKaHATe 3a4eTHO-
9K3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpas BO3BpAIIACTCs B JIEKAHAT MOCIE OKOHYAHUS MEPOIPHUATHUS B
JICHb TIPOBE/ICHUS 3a4eTa UM YTPOM CIICAYIOIIETO JHS.

OOyuJatomiuiecs Py SIBKE Ha 3a4eT 00sI3aHbl UMETh MPHU ceOe 3aY4ETHYIO KHUKKY, KOTOPYIO OHH
MPEIBSBISAIOT MPENOAABATEIIO.

Bo Bpems 3adera 00yJaroIuecst MOTYT IOJIb30BaThCS C Pa3peIICHUs BEIYILETO MPEnoaaBaTes
CTIPaBOYHON ¥ HOPMATHBHOM JTUTEPATYPOd, APYTUMH IMOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMH.

Bpemst noaroToBku oTBETa B yCTHOM pOpME TPH cl1avue 3aueTa JOHDKHO COCTABIATh He MeHee 20
MUHYT (I10 JKEJIAHUIO 00YYaroIIerocsi OTBET MOXKET OBITh JOCPOYHBIM). Bpems orBera - He Gonee 10
MUHYT.

[IpenomaBaTemnto MpenoCTaBIsIeTCsl MPABO 3a/1aBaTh 00YYAIOIIUMCS JJOTTOTHUTEIBHBIE BOTIPOCHI
B PaMKax MPOrpaMMbl JUCIUTUINHBIL.

KadyecTBeHHast OIEHKAa «3a4TEHO», BHECEHHAas B 3a4eTHYI0 KHW)KKY W  3a4eTHO-
9K3aMEHAIIMOHHYIO BEIOMOCTb, SIBJISICTCS PE3YJIbTATOM YCIEIIHOTO YCBOSHHS YUSOHOTO MaTepuraia.

Pesynbrar 3auera B 3a4€THYIO KHIDKKY BBICTABIIIETCS B IEHB TPOBEICHUS 3a4eTa B IPUCYTCTBUH
camoro oOy4varomierocs. [IpernogaBarenu HeCyT MePCOHATLHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh
M TOYHOCTH BHECEHHS 3allMCei O pe3ylbTaTax MPOMEXKYTOYHOH aTTecTallii B 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHBIC KHIKKH.

Ecnu oOydarommiicss IBWICS HA 3a4€T M OTKA3aJICS OT MPOXOXIEHHS aTTECTAIlMH B CBS3U C
HEMOJTrOTOBJIEHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIISETCS OLCHKA «HE
3aYTEHOY.

HesiBka Ha 3a4eT oTMe4aeTcs B 3a4€THO-3K3aMEHALMOHHONW BEZIOMOCTH CJIOBAMU «HE SIBUJICSI.

Hapymienne AQUCIMIUIMHBI, CIUCBIBAHUE, HUCIIONB30BaHUE OOYUYAIOMIMMHUCS HEpa3pelIeHHBIX
MeYaTHBIX M PYKONHCHBIX MaTepHajoB, MOOWIBHBIX Telne(OHOB, KOMMYHUKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JTMYHOW KOMMYHHUKAIIMOHHON ¥ KOMITBIOTEPHOIN TEXHUKHU BO
BpeMs 3aueTa 3alrpelieHo. B ciiyuae HapylieHus 3Toro TpeOOoBaHUs MpernoaaBaTeslb 00s3aH yIIUTh
00y4aroIerocs U3 ayIuTOPHH U TIPOCTABUTH €My B BEZIOMOCTH OIEHKY «HE 3a4TEHOY.

OOyuarouMcs, He CIABIIMM 3a4eT B YCTAaHOBJEHHbIE CPOKH IO YBaKUTEIBHOW NpHUYUHE,
WH/IMBUyAIbHBIE CPOKH TIPOBEICHHS 3a4€Ta ONPENEISIOTCS MPUKAa30M pEeKTopa Y HUBEPCUTETA.

OOyuaromuecs, HMEIONIME aKaJeMHYeCKyl0 3aJl0JDKEHHOCTh, CHAIOT 3a4eT B CPOKH,
orpernenseMbie  YHHBepcHTeTOM. MH(pOpMamus o IJIWMKBHIAIMK 33J0JDKEHHOCTH OTMEYaeTCsl B
HK3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelieHus JeKaHaTta W TOCPOYHas cllada 3adeTa C 3aliChi0 PEe3yJIbTaTOB B
9K3aMEHAIIMOHHBIH JIUCT.

WMHBammapl ¥ JIMIIA C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI MOTYT CIIaBaTh 3a4€Thl B
CPOKH, YCTaHOBJIEHHbIE WHAMBHUIYAIbHBIM YUeOHBIM IJIaHOM. MHBaIMIBI U JUIA C OrpaHHUYEHHBIMU
BO3MOKHOCTSIMH 3JI0POBbSI, UMEIOIIIME HAPYIIEHHUS OTIOPHO-IBUTATEIHHOTO arapaTa, JOMyCKalTCs Ha
aTTeCTAllMOHHbIE HUCIBITAHUS B COITPOBOXKICHUN aCCUCTEHTOB-COMPOBOXKIAOIIHX.

[Tporiemypa mpoBeACHUS TPOMEKYTOYHOW AaTTECTallMW ISl OCOOBIX CIydaeB H3JIOKEHA B
«ITomoxxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTallui 0OyUYaroIMIUXCs MO0
OIIOIl OGakanaBpuara, crneuuanurera u Marucrtparyps» @PI'BOY BO IOxno-Ypanbckuiit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

[IIkana 1 KpUTEpUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCs MPECTABICHBI B TAOIUIIE.
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IlIxkana Kpurtepuu onenuBanus

3HAHHE  IPOrPaMMHOrO  MaTepuajla, YCBOEHHE  OCHOBHOM U
JOTIOJIHUTEIIbHOM ~ JINTEpaTypbl,  PEKOMEHIOBAHHOW  IPOrpaMMOM
JUCLUIUIMHBL, TPAaBWJIBHOE pELIeHHE 3a7aud (AOIYCKaeTCsl Haluyue
MQJIO3HAYUTENIFHBIX OIMMOOK WM HEAOCTATOYHO TIOJHOE pPAaCKPBITHE

OHGHKa GBavYTCHO» COACPIKAHUE BOIIPOCA, WK MOIpCIIHOCTh HCIIPUHIUIIMAJIBHOI'O XapaKTepa

B OTBCTC Ha BOHpOCBI). I[OHOJIHI/ITCHBHBIM YCJIOBUCM IMTOJTYYCHHS OLICHKU
«3a4YTC€HO» MOI'yT CTaTb XOpPOHIME IIOKA3aTC€jii B XOAC IIPOBCIACHUMA
TCKYHICIO KOHTPOJIA U CUCTCMATUUCCKAsl aKTHBHAas pa60Ta Ha y‘-ICGHBIX
3aHATUAX.

OHGHKa «HEC 3a4YTCHO»

mpoOenbl B 3HAHUSAX  OCHOBHOTO  MPOTPaMMHOTO  MarepHala,
MPUHIMIIHAIBGHBIC OIIMOKU IPY OTBETE HA BOMPOCHI.

BOHPOCLI K 3a49€Ty

4 cemecTp

1. TonsTusa IMPOYHOCTH, KCCTKOCTHU, YCTOﬁqHBOCTH. OCHOBHBIC THIIOTE3BI COITPOTUBJICHUA

MaTCpHaIoB.

2. IlonsiTrie ¥ BU/IBI BHYTPEHHHUX CHUJIOBBIX (PaKTOPOB.

3. IloHsATHE HAIPSYKEHUS, KOMITOHEHThI HalPsKESHUS.

4. Ilonsitue o nedopmManuu, KOMIIOHEHTHI Ae(popMaIi.

5. XapaKTepucTHKa POCTBIX BUJIOB HATPYKEHHUS.

6. OCHOBHOE YCIIOBHE ITPOYHOCTH.

7. OCHOBHOE YCIIOBHE KECTKOCTH.

8. JlmarpamMma nedopMUpOBaHUs MaTepraia: 00Ias XapakTepUCTHKA.

9. CocraBsronue MEXaHUYECKHX CBOWCTB CcTajlel U CIIJIaBOB.

10. OcobGeHHOCTH YCIIOBUS TIPOYHOCTH JUIS TUTACTHYHBIX U XPYITKAX MaTEPUAIIOB.

11. Ynpyras nunus 6anku npu usruoe.

12. Onpenenenne nepemMenieHnii mpu u3rude MmeroqoM Mopa.

13. Onpenenenue nepemMenieHuii mpy U3rude ¢ UCIOIb30BaHUEM ITpaBuia Bepemaruna.

14. Onpenenenuie nepemMenieHui Ipy U3ruoe ¢ UCHoab30BaHueEM Qopmyibl CUMIICOHA.

15. TToHsATHE HAPSXKEHHOTO COCTOSIHMSL B TOUKE Teja. Buabl HaIpsyKeHHOTO COCTOSHUS.

16. ITimockoe HampsKeHHOE COCTOsIHUE. [ TaBHBIE TUTOMIAIKH 1 TIIaBHBIE HATTPSKEHHS.

17. O600menHbIi 3akoH ['yka.

18. Teopuu NPOYHOCTH, MPUMEHSIEMBIE TSl pacdeTa KOHCTPYKIIUH 13 TUIACTHYHBIX MaTepPHAaJIOB.
19. Teopuun npoyHOCTH, IPUMEHAEMBIE JUTSI pacyeTa KOHCTPYKIUN U3 XPYIKUX MaTepHAIIOB.
20. CnoxHoe conpoTtuBiieHUe. PacueT Ha MPOYHOCTH IPH KOCOM H3THOE.

21. CrnoxHoe conpoTusieHue. JJedopmanuu u nepeMerieHus Npu Kocom us3ruoe.

22. Cno>xxHOe conpoTHBiieHHEe. PacdeT Ha MPOYHOCTH MPU BHEIICHTPEHHOM PaCTSKEHHH-CKATHH.
23. CnoxHOe CONPOTHUBIICHHE. SIApO cedueHus MpU BHELIEHTPEHHOM PaCcTsKEHUH-CKATUH.
24. CnoxxHOe COMpOoTHBIICHHE. PacueT Ha MPOYHOCTH MPHU U3THOE C KPYICHUEM.

25. HanpsikeHHOE COCTOSIHME TIPU M3THOE ¢ KpYUEeHUEM.

26. ITonsaTHE 00 YCTOMYMBOCTH CKUMAEMOTO CTepKHS. [IOHATHE KPUTHIECKOW CHITBI.

27. YCTOHYMBOCTD CKAaTOTO CTepKHA. 3agaya Ditnepa.

28. 3aBHCUMOCTH KPUTUYECKOM CHIIBI OT YCIIOBHH 3aKpEIUICHUSI.

29. Pacuer 371eMEHTOB KOHCTPYKIIMU NIPU yJapHOM HarpyxeHuu. Ornpeenenue
JTUHAMHUYECKOT0 K03 UIIMEeHTA ITPU BEPTUKATHLHOM yape.

30. PacueT 7;11eMeHTOB KOHCTPYKIIMH NIPU YAapHOM HarpyxeHuu. OnpeaeneHue JMHaAMHIUeCKOTro
Kod(uIMeHTa IPU TOPU30HTAIBHOM yJape.
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4.2.2. Dx3aMeH

Ok3aMeH sBisercs (OpPMOM  OLEHKM KadyecTBa OCBOEHHUSA OOy4aroIMMCS OCHOBHOM
npogeccuoOHaIbHONH 00pa3oBaTeNbHON MPOTrpaMMBl MO paszienaMm JucHMIUIMHBL. [lo pesynabTatam
9K3aMeHa 00yYalOLIEeMYyCs BBICTABISICTCS OLIEHKA «OTIMYHOY, «XOPOILIO», «YAOBIETBOPUTEIBHO» WU
«HEYI0BJIETBOPUTEIILHO».

OK3aMeH M0 JUCLUIUIMHE IPOBOAUTCS B COOTBETCTBHMM C PACIHUCAHMEM IPOMEXKYTOYHOMH
aTTecTallid, B KOTOPOM YKa3bIBa€TCS BPEMS €ro MPOBEACHUS, HOMEP ayAUTOPHH, MECTO MPOBEICHUS
KOHCYJIbTAllMM. Y TBEPXKAECHHOE paclucaHue pa3MeIaeTcs Ha HH(QOPMAIIMOHHBIX CTEHAAX, a TAK)Ke Ha
ounmansHOM caiite YHHUBEpCHUTETA.

VYpoBeHb TpeOOBaHUM Ui HPOMEXKYTOYHOM arTecTaluu OOydaroUIMXCs YCTaHaBJIMBAETCS
paboueii mporpaMMoil TUCIUILIMHBI ¥ IOBOJUTCS 10 CBEJCHUS 00Y4JalOLIMXCsl B HaUaiIe ceMecTpa.

DOK3aMeHbl IPUHUMAIOTCSA, KaK IPAaBUIIO, JiekTopaMu. C pa3pelieHus 3aBelyomero kagenpoi Ha
9K3aMEHE MOXKET MPHUCYTCTBOBATDH IPENOAaBaTENb Kadeapbl, MPUBICYCHHBIA Ui MOMOIIX B IIPHEME
’K3aMeHa. B ciydae oTcyTcTBUS BeAylIero mpenojaBaTess 3K3aMeH NPUHUMAETCS MPernoaaBaTeieM,
Ha3HAYEHHBIM PACTIOPsDKEHHEM 3aBeyIoUIero Kadeapoii.

[TpucyrcTBHEe Ha 53K3aMeHe mpernojaBaTenel ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacropspKeHHs PeKTopa, IMPOPEKTopa 1Mo yueOHo# pabote wim aekana GpakyabTeTa He JOITyCKaeTcsl.

OOyuaroriuecs MpH sIBKE Ha SK3aMeH 0053aHbl UMETh IIPU ce0€ 3aUeTHYI0 KHUXKKY, KOTOPYIO OHH
MPEIBABISAIOT IK3AMEHATOPY.

Jliis mpoBeieHus 3K3aMeHa BEeYIIMH MTperoiaBaTellb HaKaHyHe M0JIydaeT B IeKaHaTe 3aUueTHO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BPAIAETCS B JIEKAHAT I0CIE OKOHYaHMsI MEPONPUSATHUS B
JIeHb IIPOBE/ICHUS 3K3aMEHa WJIM YTPOM CIIEIYIOLIETO JTHS.

DK3aMeHbl TPOBOIATCS IO OWieTaM B YCTHOM WJIM TNHCbMEHHOM BHJE, JMOO B BHIE
TECTUPOBaHUA. DK3aMEHALMOHHbIE OMJIEThI COCTABIISIOTCS 10 YCTAaHOBJIEHHON (hopMeE B COOTBETCTBUU
C YTBEpKICHHBIMH Kadeapoill HSK3aMEHAIMOHHBIMUA BOIPOCAMH W YTBEPIKIAIOTCS 3aBEIYIOIIUM
kadenpoil exxeronHo. B Ounere copepkutcs 2 TeOpETUUECKUX BOMPOCa U 3aaua.

DK3aMeHaTOpy NpEeOCTaBiseTCsl MPaBO 3a/laBaTh BOMPOCHI CBEpX Ouiera, a Takke MOMUMO
TEOPETUYECKHX BOIPOCOB JaBaTh JUISl PELICHMs 33Ja4d W TPUMEPHI, HE BBIXOSAIINE 33 pPaMKU
MPOHJEHHOI0 MaTeprasa 1o U3y4aeMoi JUCIUIUINHE.

3HaHUs, YMEHMS U HABBIKM OOYYAIOUIMXCS ONPENENISIOTCS OLIEHKAMHU «OTIHUYHOY, «XOPOIIOY,
«yIOBJICTBOPUTEIIBHO»,  «HEYJIOBIETBOPUTEIBHO»,  KOTOpPBIE  BBICTABISIOTCS B 3a4€THO-
HK3aMEHAIlMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHHKKY 0OyUaroIIerocs B IeHb 3K3aMeHa.

[Ipn mpoBefeHHM YCTHOTO HK3aMEHa B ayJUTOPUU HE JIOJDKHO HAaXOJIUThCsA Oojiee BOCHBMU
o0yyJaroImuxcs Ha OHOTO MPEero1aBaTes.

[Ipn mpoBeneHUM YCTHOTO SK3aMeHa OOyJarolIuiicsi BBHIOMpAET HK3aMEHAllMOHHBIA Ouier B
cllyyailHOM MOpsJIKe, 3aTeM Ha3bIBaeT (GaMIIINIO, UMsI, OTUECTBO U HOMEP IK3aMEHAI[MOHHOTO Ouera.

Bo Bpems »5k3ameHa oOyuaroluecsi MOTYT II0OJIb30BAaTbCAd C Pa3pelIeHUs] 3K3aMeHaTopa
IPOrpaMMOil JTMCIMILIMHBI, CIPABOYHOM M HOPMATHBHOM JHUTEpaTypoOi, APYrUMH IMOCOOHUSAMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moAroToBKM OTBETa MPU caue HK3aMeHa B yCTHOU (popMe JOKHO COCTaBIISATh HE MEHEe
40 MuHyT (10 *kKeNaHuio 00y4YarolIerocss 0TBET MOXKET ObITh JOCPOUYHBIM). Bpems oTBeta — He Gonee 15
MUHYT.

OOyyaromuiics, UCIIBITHIBAIOIIUI 3aTPYAHEHHS TIPU MOATOTOBKE K OTBETY MO BBIOPAHHOMY UM
Ousnery, UMeeT MpaBO Ha BBIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIMM IPOUIEHUEM BpPEMEHHU Ha
noarotoBky. IIpu OKOHYATeNTbHOM OIEHMBAHUU OTBETA OLIEHKA CHUXKAaeTcs Ha oauH Oami. Bermaua
TpeThero Ouiera He pa3peracTcs.

Ecnm oOy4arommiics SBUJICS HA DK3aMeEH, U, B3SB OMIIET, OTKA3AJICSA OT MPOXOXKICHUS aTTECTAIlUN
B CBS3M C  HENOATOTOBIEHHOCTbIO, TO B  BEAOMOCTH €My  BBICTaBIISIETCS  OLIEHKA
«HEY/I0BJIETBOPUTEIILHO.

Hapymienne IUCHMIUIMHBL, CHHCHIBAaHME, HCIIOJIB30BaHHE OOYUYaAIOMIMMUCS Hepa3pelIeHHbIX
NEYaTHBIX M PYKOIHUCHBIX MaTepHajoB, MOOWIIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
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KOMIIbIOTEPOB, HOYTOYKOB U JPYTUX BUJOB JIMYHON KOMMYHHUKAIIMOHHON U KOMIIBIOTEPHON TEXHUKHU BO
BpeMs aTTECTAllMOHHBIX HCHBITAHUN 3amperieHo. B ciyyae HapylieHuss 3TOro TpeOOBaHUS
IperoiaBaTelb 00s3aH yaaauTh 00y4yaroIlerocs 3 ayJJuTOpUHU U IPOCTaBUTh €MY B BEIOMOCTH OLIEHKY
«HEYOBJIETBOPUTEIILHO».

BeicTaBieHue O1leHOK, OJYyYEHHBIX NIPH IOJBEICHUH PE3YJIbTATOB IPOMEXYTOYHOH aTTeCTalluH,
B 3aYETHO-’K3aMEHALIMOHHYIO BEJOMOCTb U 3aYETHYIO KHMXKKY IPOBOJUTCS B NPUCYTCTBUU CAMOIO
obyyaromerocs. IlpernonaBatenu HeCcyT NEpCOHANbHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb U
TOYHOCTb BHECEHMSI 3AIIUCEN O pe3ysIbTaTax IPOMEKYTOUYHON aTTECTAllMM B 3a4€THO-IK3aMEHALIMOHHYIO
BEZIOMOCTb U B 3aYETHbIE KHUKKH.

HesBka Ha sK3aMeH OTMEYaeTcsi B 3a4€THO-3K3aMEHAI[MOHHOM BEJOMOCTH CIIOBAMHU «HE
SIBUJICSI.

Jist 00ydaronxcs, KOTOPbIE HE CMOTJIM C/IaTh 9K3aMEH B YCTAaHOBJICHHbBIE CPOKH, Y HUBEPCUTET
yCTaHaBJIMBAET NEPUOJL JUKBUIALNHN 3aJ0JDKEHHOCTH. B 3TOT nmepuoa npenogasareny, IpuHUMAaBIINE
9K3aMeH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X JTHEH, Korja OHM OyAyT MPUHHMAThH 33/I0JDKCHHOCTH.
Wudopmanus o TMKBUAALUH 3a]I0JDKEHHOCTH OTMEYAeTCsl B 9K3aMEHALlMOHHOM JIUCTE.

OOyyaromumcsi, MMOKa3aBIIUM OTJIMYHbIE M XOpOIIME 3HAHMUS B TEUEHHE CEMECTpa B XOJE
MIOCTOSIHHOT'O TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH, MOKET ObITh IIPOCTABJICHA SK3aMEHAI[IOHHAsI OLIEHKA
JIOCPOYHO, T.€. 0e3 craum 3k3aMeHa. OIeHKa BBICTABIIACTCS B AK3aMEHAIIMOHHBIH JINCT WIN B 3a4€THO-
9K3aMEHAIlMOHHYIO BEIOMOCTb.

WHBanuapl U aua ¢ orpaHUYEHHBIMH BO3MOKHOCTSMHU 370POBbs, MOTYT CJIaBaTh 3K3aMEHbI B
MEXCECCHOHHBIN MEPHO/J] B CPOKH, YCTAHOBJIECHHbIE HHAUBUYAIbHBIM YU€OHbBIM IJIaHOM. MIHBaIM bl U
JUIa ¢ OrPaHMYEHHBIMU BO3MOXKHOCTSIMHU 370POBbsI, UMEIOLME HAPYLIEHUS ONOPHO-IBUIaTEIIbHOIO
ammapara, JOIyCKaloTCs Ha AaTTeCTallMOHHbIE HCIBITAaHUS B CONPOBOXIEHUM ACCHCTEHTOB-
COIIPOBOKIAIOIUX.

[Tponienypa mpoBeAeHUsS NPOMEXKYTOUHOW aTTeCTallMd s OCOOBIX CIIydaeB M3JI0KEHA B
«[lonoxeHnu o TeKyIeM KOHTPOJIE YCIIEBAEMOCTU U MPOMEKYTOUHOM aTTeCTalluy O00yJaromuxcs 1o
OIIOII 6akanaBpuata, cnenuanurera u maructparyps» ®I'bOY BO HOxHo-VYpansckuit AY (2016
r.).

Ilkana u KpUTCpUH OLCHHUBAHUA OTBETA 06yqa}01ueroc;1 MMPEACTaBJICHBI B Ta6n1/1ue

Ikana Kpurtepun ouennBanus

BCECTOPOHHEE, CHUCTEeMAaTUYeCKOe W TIyOOKOoe 3HaHHE MPOrPaMMHOTO
Onenka 5 Marepuanga, YCBOGHHE OCHOBHOW W JOTOJHUTEIBHOM JUTEPATYpHI,
(oTIM4HO) PEKOMEHJIOBAaHHOM TMPOrpaMMOM JTUCUUIUIMHBI, MPaBUIBHOE pEIICHUE

3aJ1a4H.

MOJHOE 3HAaHHWE MPOrpaMMHOrO MaTepHualla, YCBOEHHE OCHOBHOMU
Ouenka 4 JINTEPATYPHI, PEKOMEHIOBAHHOM B MpOrpaMMme, HAJINYNE
(xoporo) MaJO3HAYUTENbHBIX OMIMOOK B PEIICHUH 3a/laud, WIA HEIOCTaTOYHO

MIOJIHOE PACKPBITHE COJEPKAaHUE BOIIPOCa.
3HaHHE OCHOBHOTO MPOTPaAaMMHOI0 MaTepuaja B MHHHUMAIbHOM 00beMe,
MOTPEUTHOCTH HEMPHUHIIUITHAIHHOTO XapaKTepa B OTBETE HA DK3aMEHE U B
pelIeHUN 3aJ1a4Hu.

Ouenka 2 npoOensl B 3HAHUSAX  OCHOBHOTO  IMPOTPAMMHOTO  MaTepHala,
(HEYIOBJIETBOPUTENHHO) | MPUHIUIHATBHBIE OIMMOKH MTPH OTBETE HA BOMPOCHI M B PEIICHUH 33/1a4H.

Ouenka 3
(YZIOBJIETBOPUTEITHHO)

Bomnpocsl k 3xk3amMmeny
3 cemecTp

1. TloHATHS TPOYHOCTH, >KECTKOCTHU, YCTOMYMBOCTU. OCHOBHBIE THIOTE3bI COMPOTUBICHUS
MaTepHuaoB.

2. Knaccudukarus Ten. [IpuHIUIBI TOCTPOSHUS PACUETHON CXEMBI.

3. BHemH#e chibl, MX KIACCH(PUKAIIUSL.
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4. TTonsiTue 1 BUJIbI BHYTPEHHUX CUJIOBBIX (PAaKTOPOB.

5. IlocTpoeHue 3M0p BHYTPEHHUX CHIIOBBIX (JaKTOPOB METOJOM CEUCHUH.

6. [IpaBuiia mocTpOEHUs AMIOP BHYTPEHHUX CUIIOBBIX (PaKTOPOB MPU PACTIKEHUH (CHKATHUH).

7. IlpaBuiia MOCTPOCHHUS S0P BHYTPEHHUX CHIIOBBIX (DAKTOPOB NMPH KPYyUCHHH.

8. IIpaBuina mocTpoeHus 0P BHYTPEHHUX CUJIOBBIX (PAKTOPOB MpU U3rHode.

9. IlonsTHE HANPSKEHUS, KOMITIOHEHTHI HAIIPSKEHUSL.

10. ITonsiTue o nedopmaiuu, KOMIOHEHTHI JedopMaIliu.

11. XapakrepucTuka NpoCThIX BUJOB HATPYKEHHUSL.

12. OcHOBHOE yCJIOBHE TPOYHOCTH.

13. OcHOBHOE YCIIOBUE KECTKOCTH.

14. lnarpamma neopMupoBanusi MaTepuana: oo1as XxapakTepuCTHKA.

15. OcobGennocTu quarpamm 1ehOpMUPOBAHHS TUTACTUYHBIX M XPYIKHX MaTE€pPHUaIOB.

16. Onpenenenne MEXaHUYECKHUX CBOMCTB CTaJlel U CILIABOB.

17. CocraBistolnue MEXaHUYECKUX CBOMCTB CTaJI€H U CILIaBOB.

18. OcoOeHHOCTH YCIOBHS POYHOCTH JJIs TUTACTUYHBIX U XPYIKUX MaTEPUAIOB.

19. IlonaTue O pacTsHIKEHWU U CHKATHHM, BHYTPEHHHUE CHJIOBBIE (DAKTOPBI, TTOCTPOCHUE S0P
BHYTPEHHUX CUJIOBBIX (DAKTOPOB.

20. Pacuer Ha IPOYHOCTH MPU PACTSKEHUH (CKATUN).

21. 3akon I'yka npu pactsokenuu (cxatun) u koadduiment [lyaccona.

22. OnpenenexHue nepeMenieHnii pu pacTsHKEHUHN (CoKaTum).

23. Buapl pacdyeToB Ha IPOYHOCTb.

24. TlonsiTHEe O KPY4YECHUH, BHYTPEHHHE CHUJIOBBIE (PAKTOPBI, TIOCTPOCHUE SIIOP BHYTPEHHUX
CHJIOBBIX (haKTOPOB.

25. PacueT Ha IPOYHOCTH MPU KPYUECHHUH.

26. 3akoH ['yka npu KpydeHuu.

27. Onpenenenue aeopmanmii Mpu KPyICHUH.

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

29. HanpsbxkeHus mpu usruoe.

30. PacueT Ha mpOYHOCTH NIPU U3THUOE.

31. IlonsATHE O TEOMETPUUYECKUX XAPAKTEPUCTUKAX INIOCKUX CEUEHUH.

32. Cratnueckuil MOMEHT ceueHust. OnpenereHre HeHTPa TAKECTH CEUCHHUS.

33. MOMEHT HHEpPLMH CEUEHUS: TIOHATUE, ONIPENETICHHE, UCTIOIb30BaHUE.

34. 3meHeHre MOMEHTA UHEPLIMY CEUEHUs IIPU NapajuieIbHOM EPEHOCE CUCTEMbI KOOPAUHAT.

35. Onpenenenne MOMEHTa MHEPLIUU COCTABHOT'O CEUEHMUS.

36. IlonsiTHE rIaBHBIX OCEH M IIIaBHBIX MOMEHTOB MHEPIIUH.

37. MOMEHT CONIPOTUBIIEHUSI CEUCHMUS.

38. PannonanbpHbIe POPMBI MOTIEPEUHBIX CEUCHHUIA.

42



JUCT PETUCTPAIIMU UBSMEHEHUI

Howmepa nucroB (pa3nenos)
Howmep Pactmmdpos- Jlara
3aMCHCHHBI | HOBBIX aHHY- OcHoBaHue I BHECEHUSI U3MEHEHUN Ilonmnuce Jlata BBEJCHUSA
U3M. X JTHPOBAHHBI Ka TIOJIITHCH HAMCHEHIS
X
1 cTp. 2 - cTp. 2 ITpuka3s MunucTepeTBa CeNbeKoro xo3siictea PO or 25 . | Kosnos A.H. | 25.04.201 |25.04.2016
despans 2016 r. Ne 36 «O nposeneHun 6&1552 6
OpraHu3aIMOHHO-IITATHBIX MEPOTIPUSTHIA. ;
2 m. 5-10 - . 5-10 | Axryanmsanusi y4e0HO-METOHYECKOTO 00CeCIICUeHUs /| Kosnor A.H. | 01.04.201 |01.04.2017
PIIJ PIIJ C&\'ﬁf ¢ / 7
1. 3 ®OC 1. 3 ®OC '
3 m. 5-10 - n. 5-10 | Axryanusanusi yueOHO-METOAUYECKOT0 00ecTieueHust | Koznos A.H. | 01.04.201 {01.04.2018
PIIJT PIIJ / 8
. 3 ®OC . 3 ®OC '




