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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yiabTataMu ocBoeHus OIIOIT

1.1. lean u 3aga4n TUCHHILTHHBI

bakanasp mo HampasneHuto nmoarotToBku 35.03.06 ArpowH)keHepUs TOJDKEH OBITh MOATOTOBJICH
K CIEIyIOUMM BHJIaM NPOQPEeCcCHOHATBHON NEATENbHOCTH: HAYYHO-HCCIE0BATEIbCKOM, MPOESKTHOM,
IIPOU3BO/ICTBEHHO-TEXHOJIOTNYECKOH, OpPraHN3alMOHHO-YIIPaBIEHYECKOH.

Heas AucuUMIMHBI — cHOPMHUPOBATh Yy CTYIEHTOB CHUCTEMY 3HAHWN, YMEHHI, HABBIKOB B
00J1aCTH NPUKIIAJHON MEXaHUKH Ae()OopMUPYEMOro TBEPAOTO Tella, HEOOXOIUMBIX AJIS MTOCIIEAYIOIIEH
npo¢eCCHOHATBLHON MOATOTOBKU OakajiaBpa, CIOCOOHOTO K 3(p(PEKTUBHOMY pPEIICHUIO MPAKTUYECKUX
3aJa4 CeJIbCKOXO35ICTBEHHOIO IPOM3BOJICTBA, @ TAKXKE CIIOCOOCTBYIOIIUX JallbHEHIIEMy pa3BUTHUIO

JIJMYHOCTH.

3agaum AMCUUILINHBI

— OBJIAACTb TCOPCTUYCCKUMH OCHOBAMH U MPAKTHUYCCKHUMU MCETOJAaMH PACUCTOB HAa MPOYHOCTD,

HKECTKOCTh U YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKILIUNA U MAIlIWH;
— 03HAKOMHTBCSI CO CBOMCTBAMM KOHCTPYKIIMOHHBIX MATEPHAJIOB, SJIEMEHTAMHU PAllMOHAIBHOTO
MPOEKTUPOBAHMS KOHCTPYKLIUH.

1.2. Ilnanupyemble pe3yabTaThl 00y4eHUs MO AUCHUILINHE

(mokaszaresiu chOpMUPOBAHHOCTH KOMIIETEHIIMIA)

[Tnanupyembie [Tnmanupyemble pe3yabTaThl 00yUeHUs 110 TUCIUILIHHE
pe3ysbTaThl
ocsoerns ONIOII 3HAHUS YMEHUS HaBBIKH
(KOMIIETEHITNN )

OIIK-4 OOyuaromuiics J0KeH OOyuarommiics OOyuaronmiics
CIIOCOOHOCTh 3HATh: METOJI0JIOTHIO JIOJIKEH YMETh: JIOJKEH BIIAJIETh:

pemarb Kypca «ConpoTuBieHHe | BbIOMpPATh pacueTHbIE HaBBIKAMHU
WH)KEHEPHBIC MaTepHaJIOB», OCHOBHBIC CXEMBI, IPAKTUYECKOTO

3ajJjauu ¢ pacueTHble (OpMYJIbI, bopmynupoBaTh U UCIIOJIb30BaHUS
HCII0JIb30BaHUEM AJIITOPUTMBI PacyeTOB pelaTh 3a1a4u Jis METOJIOB pacyera
OCHOBHBIX 3aKOHOB | 3JI€MEHTOB KOHCTPYKLHUH | BBIOPAHHBIX pACUETHBIX KOHCTPYKLIMH Ha
MEXaHHUKH, Ha MPOYHOCTH, KOTOPHIE CXEeM, OIICHHBATh MPOYHOCTB, KOTOPHIE
3JIEKTPOTEXHUKH, UCTIOJIB3YIOTCS JUIS HOJy4YEeHHBIE UCTIOJB3YIOTCS JUIS
THJIPABIUKH, peIIeHHs HHKEHEPHBIX Pe3yIabTATHI C TOUKH pemeHHs
TepMoaMHAMUKU B | 3a71a4 - (61.B.0/1.4-3.1) 3pEHHUs UX WH)XEHEPHBIX 3a/1ay -
TEIMI0MaccooOMeHa IpaB10n0100usl, (b1.B.O1.4-H.1)
HYKOHOMHYHOCTH H
HA/IeKHOCTH IS
peIIeHHsI MHKESHEPHBIX
3amad - (b1.B.OJ].4-
VY.1)

OIIK-5 OO0yuaromuiicst T0JKeH OO6yuaromuiics OO6yuarommiics
CIOCOOHOCTh 3HATh: METOJI0JIOTHIO JIOJDKEH YMETh: JIOJDKEH BIIAJIETh!
000CHOBaHHO Kypca «ConpoTHBIECHUE BBIOMPATh PACUETHBIC HaBBIKAMH

BBIOMpATh MaTepual | MaTepuajgoB», OCHOBHBIE CXEMBI, PaKTUYECKOT0
U CIIOCOOBI €To pacueTHble (HOPMYIIbI, dbopMynupoBaTh u HCIIOIb30BAHMS

00paboTKu Asist
MOJyYE€HUSI CBOMCTB,
00eCneunBaOINX

aJIrOPUTMBI PaCUE€TOB
AJIEMEHTOB KOHCTPYKIIUI
Ha [IPOYHOCTh, KOTOPBIE

peuars 3a1a4u s
BbIOpAaHHBIX PACYETHBIX
CXEM, OLICHUBATh

METOJIOB pacyera
KOHCTPYKIMI Ha
IIPOYHOCTH, KOTOPBIE




BBICOKYIO HCIOJIB3YIOTCA JJI IIOJIYYCHHBIC HCIIOJIB3YIOTCSA JJIA

HAJEKHOCTb JIeTaJIN o0ocHOBaHUA BbIOOpa pe3yJIbTaThl C TOUKU 000CHOBaHUs BBIOOpa
Marepuaa JeTaiy - 3pEeHHUS X Marepuasa JeTaiy -
(b1.B.0/1.4-3.2) paBI0NO 100w, (b1.B.0/1.4-H.2)

HYKOHOMHYHOCTH H
HAJC)KHOCTH IS
000CHOBaHHUsI BRIOOpA
MaTepuasa JeTaiy -
(b1.B.0J1.4-V.2)

2. Mectro nucuumianHbl B cTpykrype OITOIT

Hucuunnuna «ConpoTHBICHHE MAaTepuanoB) OTHOCHUTCA K 00s3aTeIbHBIM JUCHUILTHHAM
BapuaruBHoi dvactu brmoka 1 (b1.B.O/.4) ocHoBHOW mpodeccnoHambsHOM 00pa3oBaTenbHON
nporpamMMbl OakajaBpuaTa I0 HampaBJICHHIO MOAToTOBKH 35.03.06 ArpounkeHepus, npopuiab —
Texnuueckue cucremMbl B arpoOusHece ¢ yriyOsneHHoi moaroroBkor «HedrexossiictBa u
TOTUIMBO3ANIPABOYHBIE KOMILIEKCHI.

Pa3jesibl AMCHUMILUIMHBI M MEKIUCHUIIIHHAPHBIE CBSI3M € 00eceYuBAOIIUMHU
(mpeamecTBYIOIMMH) U 00ecieYnBaeMbIMU (MOCIAETYIOIUMH) TUCHUIINHAMHA

HaumenoBanue dopmupyembie KOMIETSHIINH
00€eCTIeYNBAIOIIINX
Ne (IpeaIecTBYIOMINX) U
/11 obecrneunBaeMbIX Paznen 1 Pazpnen 2 Paznen 3
(mocnenyromux) TMCIUIUINH,
MIPAKTUK
[TpeniecTByronue TUCIUTIIHHBI
1. TeopeTnueckas MexaHuKa OIIK-4 OIIK-4 OIIK-4
2. MatepuanoBeieHue OIIK-5 OIIK-5 OIIK-5
[Tocneayronue TUCHUIIINHBI, TPAKTUKH
1 Jeranu MalmH 1 OCHOBBI OIK-4 OIIK-4 OIK-4

KOHCTPYUPOBAHMSI

3. O0bem AMCHMIIMHBI M BUbI y4eOHOH padoThl

O0BeM aucHUIUIMHEBI cocTaBisieT S 3aueTHbIX equHull (3ET), 180 akagemudeckux yacoB (manee
yacoB). {ucnunnuna uzy4aercs B 4, 5 cemecTpax.

3.1. Pacnpenenenne o0beMa JMCOHMIIMHBI IO BUAAM Y4e0HOI padoThI

Buyt yueOHoit paboTsI KomnudecTBo 4acoB
KonrakTHas pa6ora (Bcero) 90
B ToM uucne:
Jlexrm (J1) 36
[Tpaktnyeckue 3anstus (I13) 36
JlaGopatopusbie 3ansaTtus (JI13) 18
CamocrosTeabHas padora odydaroumxcs (CP) 63




KonTpoJs 27
Hroro 180

3.2. Pacnipenesienue y4eOHOro BpeMeHHM 10 pa3jiejiaM U TeMaM

B TOM HHCIJIC

KOHTAaKTHasd pa60Ta
1 |13 ] 113
Paznen 1. Pacdersl Ha MPOYHOCTH M JKECTKOCTD ITPH MPOCTHIX BHAAX AeHOPMUPOBAHUS

Ne | HammenoBanue pazaena Bcero
TCMBbI " TEMBI YacoB

CP Kontpouns

1.1. | Beenenue 37 8 - 10 19 X
1., | Hentpanbroe 12 2 | 4| 2 4 X
pacTsHKCHHE-CIKATHE
I'eomerpuueckue
1.3, | Xapakrepuetnkn 7 4 i 5 1 «
MOTIEPEYHBIX CEUCHUI
CTEPIKHS
1.4. | CaBur u Kpy4yeHue 12 2 4 2 4 X
15, [Tpsimoit monepeyHbIi 33 4 4 6 19 «
U3ruo

Pasnen 2. PacueTsl Ha IPOYHOCTH NPHU CI0KHOM COIIPOTHUBIICHUHU
Hanpsixennoe n

2.1. | nedhopmupoBaHHOE 7 4 - 2 1 X
COCTOSTHHE B TOYKE TeJia

2.2. | Teopun MpOYHOCTH 2 2 - - - X

2.3, | Buet cnosioro 32 6 | 4| 8 13 x
COTMPOTHUBIICHUS

Pasnen 3. YcroitunBOCTh, TMHAMUYECKOE U YCTAIOCTHOE HATPY>KEHUE

31 yCTOI/I‘II/IFOCTB CHKATBIX 7 5 9 2 1 N
CTepKHEH

392 JAnHamuyeckue 5 5 ) 5 1 X
Harpy3Kku, yaap
KonTposis 27 X X X X 27
Hroro 180 36 18 36 63 27

4. CTPyKTYpa M cojiep:KaHue TUCHUIIUHbI
4.1. Copepxanue I CUUILIHHBI

Pa3nea 1. PacueTsl Ha NPOYHOCTH M KeCTKOCTh NP NPOCTHIX BUAAX 1e(OpMHUPOBAHUS

BBenenue

Iens kypca «ComnpotuBieHne wmarepuanoB». (CONpPOTHUBICHHE MAaTEpUANOB Kak pasfel
MexaHuku naedopmupyemoro Tena. CBsi3b Kypca € H3ydaeMbIMH IO NpoQuiI0 OOIIEHayYHBIMH,
OOIIENH)XEHEPHBIMU U CIIEIUATBHBIMU JUCUUIUIMHAMHE. OCHOBHBIE MTOHATHUS, THIIOTE3bI, ONIPEIEIeHUs
U TPUHIUIBl CONPOTHBIECHUS MartepuanoB. OObeKThl M3ydeHus. PeanbHblii 00BEKT M pacyeTHas
cxema. OmopHble ycTpoiicTBa. BHemrHue Harpy3ku M uX Kiaccuukanus. BHyTpeHHue cuibl u
BHYTpeHHHUE CHJIOBbIe (hakTopbl. Metoa ceuenuii. [IpaBuiia mocTpoeHus 3m0p BHYTPEHHUX CHUIIOBBIX
¢dakTopoB. Hanpspkenus, nepopmanuu — MoHATHE W BUIBL. MeXaHMYECKHE CBOWCTBA MaTepHasoB.
Juarpamma nedopmupoBanus matepuana. 3akoH ['yka. Koadgpunuent Ilyaccona. OcHOBHOE ycloBHE
MIPOYHOCTH, JIOIyCKaeMble HaIpsDKEHHsI, KO PHUIMEHT 3armaca.



ILlenTpanbHoe pacTsizKeHHe-CxKaTHe

[TonsiTue o pactsoxkeHun W CkaTuu. HampsokeHuss npu  pacTsKEeHUHM-CkaTud. Pacuer Ha
NPOYHOCTh. Jledopmanny U mepeMenieHus Ipu pacTsDKEHUH-CKATUU. Pacyer KecTKOCTH.

I'eomeTpuyecKkre XapaKTepHCTHKH IONEPEYHbIX CCYCHUH CTePKHHA

[lonsiTHE O TEOMETPUYECKUX XapaKTEPUCTHUKAX IUIOCKUX cedyeHUd. CTaTU4ecKuil MOMEHT
conpoTuBiieHUs1 cedeHud. OmpenencHue LEHTpa TSHKECTU Ce4eHHsA. MOMEHT HMHEpPLUUM CEYCHUS.
N3meHeHre MOMEHTa MHEPLIMU IIPU MapajUIeIbHOM NEpeHoce ocell KoopAuHaT. MI3MeHeHrne MoOMeHTa
UWHEPLUMH IIPU MOBOPOTE OCEM KOOpAMHAT. [J1aBHBIE OCH M IJIaBHbIE MOMEHTHI MHEPLUHMH. MOMEHT
conpotuBiieHUs1 cedeHus. CBs3b MOMEHTa COIPOTHBIIEHHMS U MOMEHTa MHepuUuu. ['eomerpuueckue
XapaKTEPUCTUKHU XapaKTEPHBIX BUJOB CEYCHUM.

CnaBur u kpyyenue

Pacyer 3aknenouynsix coequnenuii. [lonsarue o kpyyennu. HanpspkeHus pu Kpy4eHUH KPYTIIbIX
BasioB. Pacuer Ha npounocts. Jedopmarun u nepemenieHus npu KpydeHun. PacueT kecTKoCTH.

IIpsiMoii monepeyHbId U3rud

[Tonsatue 06 m3rube. Hanpsbxenus npu u3rube 6anok. Pacuer Ha mpouyHOoCcTh. PanmonanbHbIe
(hOopMBI MOMEPEYHBIX CEUCHHUH Oaok mpu uirube. Jledopmanuu ¥ nepeMeIIeHus Ipu u3ruoe 0ajox.
HuddepennnansHoe ypaBHeHHE yIpyroi muHnn 6anku. OnpeneneHne nepemMeniennii Mmerogom Mopa.
Pa3znen 2. PacyeTsl HA IPOYHOCTD MPH CJIOKHOM CONPOTHBJIEHUHU

HanpsizkenHoe u 1e)opMHUPOBAHHOE COCTOSTHME B TOYKE TeJIa

[lonsTE O HANpPSDKEHHOM COCTOSIHMM B TOuke. Buael HampsbkeHHOro cocrtosHus. Ilimockoe
HaIpsHKEHHOE COCTOSIHME. [ T1aBHBIE IIJIOMIAAKU U IJIaBHbIE HaNpsKeHUs. MakcuMallbHbIE KacaTelbHbIE
HanpsbkeHus. MccnenoBanue HapsyKEHHOTO COCTOSIHUS B MpocTeimux ciaydasx. O00O0IeHHbIH 3aK0H
I'yka. KoMIOHEHTBI [e(OPMHPOBAHHOTO COCTOSHHSI B TOYKE Tena. Buiel nedopMHpPOBAHHBIX
COCTOSIHUM.

Teopumn npoynocTu

[lonsATHE O MPOYHOCTH MATEPHUATIOB U KOHCTPYKLMM IIPHU CII0KHOM HAIPSHKEHHOM COCTOSIHUU.
[IpenenbHble HaNpsKEHHbIE COCTOSHUA. Teopun Havyasla MIaCTUYECKOro TeueHus. Teopusi MpoyHOCTH
Mopa.

Buabl ¢/10:KHOTO CONTPOTUBJICHUSA

Pacuer Ha mpoyHOCTh IpH KocoM u3rube. Pacyer Ha NpPOYHOCTH NpPU BHELEHTPEHHOM
pacTsbKeHUU-CokaTud. Pacder Ha mpoyHOCTh NMpH KpydeHHH ¢ u3ruOom. OOmmil ciydail CIOKHOTO
COIIPOTHBIICHUS.
Pa3nea 3. YcroitunBocTh, AMHAMHYECKOE U YCTAJIOCTHOE HATPYKeHHe

YCTOHYNBOCTD CKATBIX CTEPIKHel

[Tonsitue 006 ycTOMUMBOCTH CxXUMaeMoro crepkHs. Kputudeckas cumna. 3amava Diinepa, yder
YCIOBUH 3aKperyieHHs] KOHIIOB cTepkHed B ¢opmyne Oiinepa. [Ipenensl npuMeHUMOCTH (OPMYJIbI
Oiinepa. ®opmyna SAcunHckoro.

JluHaMu4YecKue HATPY3KH, yAap

[Tonsitue o nuHamuyeckoil Harpyske. Ilonsthe o0 yaapHON Harpyske YHIpyrux JIMHEWHBIX
cucreM. Jlunamuueckuii koad¢unuent npu ynape. [lonstue o6 ycranoctu MetamioB. OcobeHHOCTH
YCTAJIOCTHOTO Pa3pyIIEHHUs.

4.2. Conep:xanue JeKIUi

Ne Koun-Bo
HaunmenoBanue jeknuu
/o 4acoB

Hens kypca «CompoTruBieHue MarepuaioBy. CONpOTHBICHHE MaTepUajoB Kak
pa3nen MexaHuku gedopmupyemoro Tena. CBsi3b Kypca € HU3y4aeMbIMU 110
npoduito 061IeHayYHBIMU, OOIIENHKEHEPHBIMU U CIIEIMATbHBIMU IUCIUTIITMHAMH.
OCHOBHBIE TIOHSTHSI, TUIOTE3bl, OINPEAEIEHUS W NPHUHLHUIBI CONPOTUBICHUS
MaTtepuanaoB. OObEKThl U3YUEHUSI — ANEMEHThl KOHCTPYKLUN: CTepKEHb, IIaCTHHA,
o0osouka. PeanbHblil 00BEKT U pacyeTHas cxema. ONOpHbIE YCTPOHCTBA.




BHemnune Harpy3ku um ux kiaccupukauus. BHyTpeHHHE cuibl M BHYTpPEHHHE
cunoBble (akTopel. Meron ceuenuid. [lpaBuia MOCTpOEHHS SMIOP BHYTPEHHHUX
CHJIOBBIX (DaKTOpOB.

Hanpsoxenus, nedopmanuu — TOHSATHE W BUABL. MeXaHHYeCKHE CBOICTBa
MaTepuaioB. Jluarpamma n1eopMHpPOBAHUS MaTepHaa.

OcCHOBHOE YCIIOBHE TIPOYHOCTH, JOMyCKaeMble HAINpsDKEHUs, Kod(duuumeHT 3anaca.
3akoH ['yka. Koaddunuent [lyaccona.

ITonsTHe O pacTskeHMM U ckaTuu. HanpspkeHus Ipu pacTsKkeHUH-cxatuu. Pacuer
Ha npoyHocThb. JlepopManuu M nepemelieHusl Ipu pacTsKEHUU-CKkaTuu. Pacuer
KECTKOCTH.

[lonsiTHE O reOMETPUYECKHX XapaKTePUCTUKaX IUIOCKUX ceueHuil. Cratndyeckuit
MOMCHT COIIPOTHUBJICHUSA CCUCHUA. Onpez[eneHHe OCHTpA TAKCCTHU CCUCHUA.
MowmeHT uHepuuu cedeHus. M3MeHeHHe MOMEHTa WHEpLHH IpH MapajieIbHOM
IEpEHOCE Ocel KOoOopIauHaT. M3MeHeHne MOMEHTa WMHEPLUH IPU NOBOPOTE OCEU
KOOpJMHAT.

I'maBHBIC OCH M TJIaBHBIE MOMCHTHI HUHCPpLUU. MomeHT COIIPOTUBJICHUA CCUCHUA.
CBs3p  MOMEHTaA COIIPOTUBJICHHUA KW  MOMCHTAa HWHCPLUH. FGOMeTpI/I‘leCKI/IC
XAPAKTCPUCTHUKHU XAPAKTCPHBIX BHI0B CCUCHHI.

Uucteiii casur. 3akoH ['yka npu casure. MexaHnyeckue CBOMCTBA Marepuania Ipu
casure. [lonsatue o kpyyenun. HanpsixkeHus Ipu Kpy4eHUH KpYIUibIX BaloB. Pacuer
Ha npoyHOoCcTh. Jledopmanuu u nepemMenieHus: Ipu KpydyeHuH. Pacder >KecTKOCTH.
Pacuer 3aKk1enoyHbIX COEAMHEHUHN Ha CPE3 U CMSITHE.

[Tonstre 06 m3rubGe. Pacuer Ha mpouHocTh. PanmonanbHbie (HOPMBI MONIEPEUHBIX
CEYCHMI OAJIOK ITPH M3ruoe.

10.

Hedopmaruu n nepemerienus npu urude 6anox. AuddepeHnnansHoe ypaBHeHHE
ynpyroit iuauu 6asku. Onpesenenue nepemMenieHuii MerogoM Mopa.

11.

Ilonstue o HAIMps>KCHHOM COCTOSAHHUH B TOYKC. BI/II[I)I HAIIPSA’KCHHOI'O COCTOSIHUAA.
IInockoe HAIIPS?KCHHOC COCTOSIHUC. I'naBHBIC IJIoONIaAK1 U TJIABHBIC HAIIPSKCHUA.
MakcuManbHBIC KacaTelIbHBIE HAIpsKCHUA.

12.

HccnenoBanne HampspDKEHHOTO COCTOSIHUS B MpocTedmux ciydasx. OO00OImeHHBIH
3akoH ['yka. KommoHeHTHl 1ehOpMHUPOBAHHOTO COCTOSIHHSI B TOYKe Teia. Buabl
ne(OPMUPOBAHHBIX COCTOSTHUM.

13.

[IonsATHE O MPOYHOCTH MATEPHAIOB M KOHCTPYKLHW IPHU CIOXKHOM HAIPSIKEHHOM
cocrogHuu. lIpenenbHble  HampsbDKEHHBIE — COCTOsHMS.  Teopunm — Hadana
IJIaCTU4YeCKOro teuenus. Teopust npounoctu Mopa.

14.

Pacuer Ha IMPOYHOCTH ITPU KOCOM n3ruoe.

15.

Pacuer Ha MPOYHOCTH NPHU BHCHCHTPCHHOM PACTAKCHUN-CIKATHUU.

16.

Pacyer Ha IPOYHOCTH NPU KPYUEHUH C U3THOOM.

17.

[Tonatue o0 ycTOWYMBOCTH CKUMaeMoro crepkHs. Kpuruueckas cuma. 3agaua
Diiniepa, ydeT YCIOBUW 3aKpeIUIeHHWs KOHIIOB CTep)KHEW B dopmyne Diliepa.
ITpenensl npuMeHUMOCTH hopMyiel Ditnepa. Popmyna ScuHCKOTrO.

18.

[Tonsitne o auHamuueckoil Harpyske. [loHsTue o0 ynapHOW Harpyske YHIpyrux
JUHEWHBIX cucteM. JluHamuyeckuii koapduuument npu ymape. Ilonstue 06
ycTanocTy MeTajuioB. OcOOEHHOCTH YCTaIOCTHOIO pa3pyLICHHUsI.

Hroro
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4.3. Coaep:xanue JJaGOPaTOPHBIX 3aHATHI

HaunmeHnoBaHue 1ab0paTOpHBIX 3aHATUN

Koi-Bo
JacoB

WcnbiTanue ctapbHOTO 00pasiia Ha PaCTSHKCHHE




2. | Onpenenenue HaNPsDKEHUN W IEPEMENICHHI TIPU TPSIMOM TTOTIEPEYHOM H3THOE 4
3. | Onpexnenenue MOIYIIsl CIBUTA IPU KPYUEHUH 4
4. | Kocoit u3ru6 4
5. | YCTOMUMBOCTh CKAaTOrO CTEPIKHS 2
Hroro 18
4.4, Conep:xkaHue NPaAaKTHYECKUX 3aHATHIA
Ne . Kon-Bo
HauMmeHnoBaHue nMpakTHYECKUX 3aHATUN
I/ 4acoB
1 LlenTpansHoe pacTspkeHue-cxarue. [locTpoeHue Sop BHYTPEHHUX CUIIOBBIX 2
" | dakTOpOB.
2. | Kpyuenue. [locTpoeHne smop BHYTPEHHUX CHIIOBBIX (DaKTOPOB. 2
3. | [Ipsmoii monepeunsiit u3rud. [locrpoenune am0p BHYTPEHHUX CUIIOBBIX ()aKTOPOB. 4
4. | ITocTtpoeHne >Mr0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB B IIOCKOH pame. 2
5. | HenTpanpHoe pacTspkeHue-cokatue. Pacuer Ha MPOYHOCTD U KECTKOCTb. 2
6. | ['eomeTpuueckre XapaKTePUCTUKH IIIOCKUX CEYCHHIA. 2
7. | Kpyuenue. Pacuer Ha IpoYHOCTH U KECTKOCTb. 2
8. | Ilpsimoii momnepeunblld U3rud. PacyeT Ha MPOYHOCTD U KECTKOCTD. 6
9. | HampspkeHHOE COCTOSIHME B TOUKE Tella 2
10. | Pacuer Ha IPOYHOCTH MPU KOCOM H3THOE. 2
11. | BaenienTpenHoe pacTsikeHue (Cxatue) 2
12. | Pacuer Ha MPOYHOCTH MPHU KPYUEHUU C U3THOOM. 2
13. | Pacuer Ha mpOYHOCTH B Ciydae OOIIEro CONpPOTUBIICHUS 2
14. | Pacuer c:xaToro crep:kHsi Ha yCTOMYHUBOCTh 2
15. | Pacuer Ha mpoYHOCTH MPH yAape 2
Hroro 36
4.5. Buapl u coep:kaHne cCaMOCTOSITeIbHOI padoThl 00y4arOIIUXCS
4.5.1. Buasl caMOCTOSITEIFHOM pabOThl 00YJArOIITUXCS
Bunsl camocTosTensHON pabOThl 00yYarOIIuXCs KOIM4eCTBO YaCOB
[ToaroToBka K MpakKTUYECKUM 3aHATHIM 12
[ToaroToBka K 1a00paTOPHBIM 3aHATUAM U K 3aIlUTE 6
71a00paTOPHBIX pabOT
CamocTosTenbHOE U3YUEeHUE OTAEIbHBIX TEM U BOIIPOCOB 9
Homaiinee 3agaHue 27
[ToaroToBka K 3auery 9
Hroro 63
4.5.2. ConepxaHue CaMOCTOSTEIbHON pabOThl 00YJarOIUXCsl
No Kos-Bo
HanmenoBaHue TeM U BOIIPOCOB
n/m 9acoB
1. | Homamnee 3ananue «IlocTtpoeHue smop BHYTPEHHUX CHIIOBBIX ()aKTOPOB pH 9




MPOCTHIX BUAAX 1e(HOPMUPOBAHHSDY

5 HomarnHee 3ananue «PacueTsl Ha MPOYHOCTH U KECTKOCTh MPH MPOCTHIX BUIAX 9

" | nedopMHUPOBAHUS

3. | Jlomamnuee 3ananue: «PacdeTsl Ha MPOYHOCTD MPH CIO0KHOM CONPOTHUBIICHUI) 9

4, [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 12

5. | IlogroToBka K JJaOOpaTOPHBIM 3aHSITHSIM U K 3aIIUTE JTAOOPATOPHBIX paboT 6
[TocTpoeHwue 3Mrop BHYTPEHHUX CHIIOBBIX (PAKTOPOB MPH MPOCTHIX BHIIAX

6. | nepopmupoBanus. PacueTsl Ha MPOYHOCTH U KECTKOCTH MIPU MPOCTHIX BUAAX 9
nedopmupoBanusi. PacyeTsl Ha MPOYHOCTH MPH CI0KHOM COTPOTHUBIICHUN

7. IToaroroBka K 3a4eTy 9

Htoro 63

5. YueOHO-MeTOAMYECKOE 00ecnieyeHHe CAMOCTOSITeIbHOI padoThl 00y4aromuxcs

Y4eOHo-MeToanuecKkue pa3padorku uMmeroTcst B Hayunoit 6mbmmoreke ®I'BOY BO HOxHO-
VYpansckuii 'AY:

1. HexmomoBa T.H. Metoanyeckne yka3aHHs IO BBINOJIHEHUIO BHEAYAUTOPHOW pabOTHI MO
muctuminHe «ConpoTUBIEHUE MaTepuanoBy [DnekTpoHHbIN pecype]. Yensounck: KOxuo-Y panbckuii
'AY, 2017. 69 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/80.pdf.

2. UrnatbeB A.T'. Ilocobue k peuieHuo 3aa4 1o COMPOTUBICHUIO MaTEPHATIOB [ DNEKTPOHHBIH
pecypc] : yuebHO-MeToqu4eckoe nmocodue. Yemsionnck: FOxuo-Ypanbckuii [AY, 2016. 118 c. Pexum
nocryma: http://37.75.249.157:8080/webdocs/sopromat/62.pdf.

3. HWrnareeB A.I'. KoHTponbHbIE 3agaHusi IS pacdyeTHO-TpadUYecKux padoT 1o
CONPOTUBIICHUIO MaTepualioB [DNEeKTpOHHBIH pecypc]| : yueOHoe mocobue. YemsOunck: HOxHO-
VYpansckuii 'AY, 2016 . 40 c. Pexxum nocryna: http://37.75.249.157:8080/webdocs/sopromat/66.pdf.

6. ®OH/T O1IEHOYHBIX CPEACTB /1JIsl MPOBEAEHUsI MPOMEKYTOUYHOMH aTTeCTANNU
00y4arIMXCcs

Jl1sl yCTaHOBJIEHUS! COOTBETCTBUSL YPOBHS MOATOTOBKH oOyuaromumxcst Tpedbosanusim ®I'OC BO
pa3zpaboTan (OHJ OLEHOYHBIX CPEICTB U1 TEKYLIEro KOHTPOJISI YCIIEBAEMOCTH M IPOBEACHUS
MPOMEKYTOUHOM aTTecTanuu oOyyaroluxcss Mo JucuuIuiMHe. @OHA OLEHOYHBIX CPENCTB
npeacrasieH B [Ipunoxenun Ne 1.

7. OcCHOBHASI M J1ONOJTHUTEIbHASI y4eOHAasl IMTepaTypa, Heo0X0AMMAs 1JIsl OCBOCHHS
AUACHHUILINHBI

OcHoBHasi W JOMOJIHUTENbHAs ydeOHas nuTepaTypa umeercs B Hayunoil Oubnuorexe u
3IEKTPOHHOU MH(OpMamoHHO-00pa3oBateabHOM cpeae DT'BOY BO 0xHo-Ypansckuit [AY.

OcHoBHas JuTepaTypa

1. XKunkuna B. A. ConpoTuBieHue MaTepuaioB [IIeKTPOHHBIA pecypc]: yueb. mocobue / B. A.
Kunkus; Ur'AA. YensaOuHCK: UT'AA, 2011.- 524 C. Pexum JIOCTyna:
http://192.168.0.1:8080/localdocs/sopromat/50.pdf.

2. ComnpoTtuBneHue MatepuanoB [ DnekTponHslil pecypc]: / I1. A. I1aBnos [u ap.]. Mocksa: JlaHs,
2007.- 560 c. Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=563.

JonmosiHuTeILHAS JIUTEPATYPaA

1. MonotHukoB B. f. Mexanuka koHCTpykumii. Teopernueckass MexaHunka. CoNpoOTHBIEHHUE
MaTepuanoB [DnekTpoHHbId pecypc]: / MonotHukoB B. SI.. Mocksa: Jlanp, 2012. Pexxum noctyna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=4546.
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2. Kynpsisues C. I'. ConpoTuBineHne MaTepuanoB. VHTepHET-TecTHpOBaHUE 0a30BBIX 3HAHHUN
[DnexTponnsiit pecypce]: / Kynpssues C. I'., CepatokoB B. H.. Mocksa: Jlanb, 2013. Pexxum gocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=5247.

Ilepuoanueckue U3TaHUA:

«[Ipobnembl mpounoctu», «llpukiagHas MaTremaTHKa M MeXaHHUKa», «MeXxaHUKa TBEPIOTO
tenay, «Umwxenep. Hayka, mpOMBIIUIEHHOCTb, MEXIYHAPOJIHOE COTPYIHUYECTBO», «CIpPaBOUYHUK.
HNnxeHepHbIi KypHAID.

8. Pecypchl HH(pOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « AHTEpHETY,
He00XO0AUMBbIe /11l 0CBOCHUS TUCHMUILINHBI

1. EnnHOE OKHO JA0CTYyIa K y4eOHO-METOIMYeCKUM pa3padboTkam https://toypray.pod.
2. OBC «Jlanb» http://e.lanbook.com/

3. Yuusepcurerckas oudmroreka ONLINE http://biblioclub.ru/

4. Caiir http://mysopromat.ru

5. Caiir http://sopromat.org

9. MeToauveckne yKazaHus sl 00yYAIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

VYueOHo-MeToaMueckne pa3paboTku wuMmerorcss B Haywnoil OuOMMOTEKE M AJIEKTPOHHOU
nHpopManMoHHO-00pa3oBarenbHO cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

1. UrnateeB A.I'. [Tocobue k pemeHuo 3aa4 M0 COMPOTUBICHUIO MAaTEPHAIOB [ DJIEKTPOHHBIN
pecypc] : yuebHO-MeToaudeckoe nocodue. Yenssounck: FOxuo-Ypansckuit [AY, 2016. 118 c. Pexum
nocryma: http://37.75.249.157:8080/webdocs/sopromat/62.pdf.

2. HWrnarbeB A.I'. KoHTponbHble 3amaHus JUIsl pacdyeTHO-rpaduyecKkux paboT 1o
COTPOTHUBIICHUIO MaTepHAIOB [DJIEKTPOHHBIN pecypc]| : ydeObHoe mocoome. YensOuuck: FOxHO-
VYpansckuii 'AY, 2016 . 40 c. Pexxum nocryna: http://37.75.249.157:8080/webdocs/sopromat/66.pdf.

3. Cmarun H.K. ConpotuBrnenune MartepuanoB [DIEKTpOHHBIN pecypc|: yueOHOe mocobue.
Yenssounck: YI'AY, 2008. 76 c. Pexxum pocryna: http://192.168.0.1:8080/1ocaldocs/sopromat/2.pdf.

4. Meronnyeckue ykasaHUs K J1abOpaTOpHBIM paboTaM IO CONPOTHUBIEHUIO MaTepuaioB
[DnexTpoHHsIi pecypc] / coct.: Unbun A. B. [u ap.]. Uenabunck: UI'AA, 2010. 70 c. Pexxum nocryna:
http://192.168.0.1:8080/localdocs/sopromat/20.pdf.

5. TloctpoeHue »5mOp BHYTPEHHUX CHJIOBBIX (DaKTOPOB B IPOIPaMMHOM KOMILIEKCE
STRUCTURE CAD nmns WINDOWS [3Onextponnsiii pecypc] / coct. UrnateeB A.I'. UensOuHCK:
UT'AA, 2011. 20 c. Pexxum noctyna: http://192.168.2.2/localdocs/ sopromat/31.pdf.

6. XKunkun B.A. IloctpoeHue smop BHYTPEHHUX CHJIOBBIX ()aKTOpOB B Oaikax M paMax B
nporpaMMHbIX nponaykrax SCAD u MathCAD [DOnekTpoHHBIH pecypc]: MeTOIUYecKHue yKazaHus.
Yensounck: b.u., 2006. 49 c. Pexxum noctyma: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

7. OmpeneneHne TEOMETPUUYECKHX XapaKTEPUCTHK IONEPEYHBbIX CeueHHid OpycheB B
nporpaMMHubIX mpoayktax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DnexTpoHnHBIii pecypc]:
MeTonudeckue ykazanusi / coct.: Kunkun B.A. Yensbunck: UI'AY, 2007. 69 c. Pexum nmoctyma:
http://192.168.0.1:8080/localdocs/ sopromat/6.pdf.

8. Pacuer Ha mNPOYHOCTH M TMpPOBEPKAa >KECTKOCTH CTAaTHMUYECKH ONpPEACTUMBIX OalloKk B
nporpaMMHubIX npoaykrax SCAD, MSC.Patran-Nastran-2005 [DnexTpoHHBIN pecypc]: METOIUYECKHE
ykazauuss / coct. Kunkun B.A. UYensbunck: UYIAY, 2007. 76 c. Pexum pgoctyna:
http://192.168.0.1:8080/localdocs/sopromat/ 10.pdf.

9. Onpenenenne nepeMenIeHUH B yIIPYTUX CUCTEMax B MPOrpaMMHBIX mpoaykrax MathCAD,
SCAD u MSC.Patran-Nastran-2005 [DneKTpoHHBI pecypc]: METOAWYEeCKHe YyKa3aHusi / COCT.:
Kunkun B.A. YensOMHCK: Uray, 2008. 66 c. Pexxum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.
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10. UndopmanuoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble IPH OCYIeCTBJICHHH 00pa30BaTeIbLHOIO0
npouecca 1o AMCHUILVINHE, BKIIOYAs NepedyeHb POrpaMMHOro odecrnedeHust

H HH(])OpMaIIHOHHbIX ClIPaBOYHBIX CUCTEM

B Hayunoii OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMHA MPEJOCTABIACTCS JOCTYI K 0a3aM JaHHBIX:

- Texakcnept (mHGOpMarmoHHO-cripaBouHast cucrema 'OCTos);
- «Cenbx03TeXHUKA» (aBTOMATU3UPOBAHHAS CIIPABOYHASI CUCTEMA).

[Tporpammuoe oGecneuenue: Structure CAD, «CompoTuBieHue MaTepuasioB. BupryanbHbie

nabopaTopHbIC PAOOTHI.

11. MarepuajbHO-TeXHHYECKas 0a3a, HeOOX0AMMAas IJIsl OCYHIECTBJIEHUS

06pa3OBaTe.TIBHOF0 nmpouecca mo IMCuuIlJinue

IlepeyeHb y4eOHBbIX 1a00paTOPHii, Ay AUTOPHIL, KOMIILIOTEPHBIX KJIACCOB

1. Vuebnas mabopatopusi 002, ocHameHHass 000OpyIOBaHUEM IS TTPOBEICHUS JIA0OPATOPHBIX

pabor.

2. CrnenmanusupoBannbie ayautopun 023, 024 niis npoBeieHus MPaKTHYECKUX 3aHATHA.

IlepeyeHb OCHOBHOIO Y4e0HO-/1a00paTOPHOIr0 000PY/10BAHUSA
1. MammHsI 111 UCTIBITAHUH Ha PACTSDKEHUE.
2. YHUBEpcaIbHbIC Ta00paTOPHBIC CTEH/IHI.
3. YcraHoBKa 1 1a00paTOPHBIX padoT.

4. TeH30MeTpUYECKUE NPUOOPHI.

5. KoMIIJIEKTHI IIAKATOB 110 OCHOBHBIM pasaciiaMm COIIPOTHUBJIICHUA MAaTCPUAIIOB.

12. UnHoBanuoHHbIe opMbI 00Pa30BATEIBHBIX TEXHOJIOTHH

Bun 3anartus

Jlexuumn J3 I13
®opMbI pabOTHI 1t
PaboTa B MaJibIx rpynmnax - + -
AHann3 KOHKPETHBIX CUTyalui + - +
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IIPH/IO’KEHHUE Ne 1

®OHJ OHEHOYHBIX CPEJACTB

AJI TEKYIICTO KOHTPOJIA YCIIEBACMOCTH U ITPOBCACHU A HpOMe)KYTOHHOﬁ aTTeCTallun
06yqalonmxc;1 110 JUCHHUITIIMHE «ConpOTane}me MaTepHuaioB»

Hanpasnenue noarorosku 35.03.06 ArpouHnskeHepust

[Ipoduns TexHuyeckue cucTeMbl B arpodu3Hece
¢ yruy0JieHHoit noaroroskoi «Hedrexossiiicrea v TOJIMBO3aNIPaBOYHbIEe KOMILIEKCHI»

YpoBeHb BhIcIIero 00pa3oBaHus — 0aKaJaBpuaT (aKkaJeMU4eCcKuii)

dopma 00y4ueHUs — OUHAS

YensaOMHCK
2017
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1. Komnerenuuu ¢ yka3anueM dramna ux ¢popmMupoBanus B npouecce ocsoenusi OIIOII

KomneTeHmuu 1o nanHo# quciuruimae GopMUpyroTcs Ha 6a30BOM JTarie.

KonTtponupyemsie KonTponupyemble pe3ynbTaThl 00yISHHS 110 TUCIUTUTHHE
PE3YIbTATHI
ocgoerus OIOI 3HAHUS YMCHHUS HaBBIKU
(KoMImeTeHI N )
OIIK-4 OO0yuaromuiicst 10KEeH OO6yuaromuiics OOyuaromuiics T0KEeH

CIOCOOHOCTH pelaTh
UH)XCHEPHBIC 3a/1a4H
C UCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB

3HATh: METOJI0JIOTHIO

Kypca «ConpoTHBIEHHE

MaTepuaioB, OCHOBHBIC
pacueTHbie (HOPMYIIbI,

JIOJDKEH YMETh:
BbIOUpATh pacueTHbIC
CXEMBI,
dbopMynupoBath u

BJIaJCTh: HABBIKAMH
IMPAKTHUYCCKOI'0
HUCIIOJIB30BaHUA

MCTOJ0B pacucTa

MEXaHUKH, QJITOPUTMBI PACYCTOB pemiaTh 3a1auu JIIs KOHCTPYKIIUN Ha
AJNIEKTPOTEXHUKH, DJIEMEHTOB KOHCTPYKIMI | BBIOPAHHBIX PACYCTHBIX | MPOYHOCTh, KOTOPBIC
THJIPABIIUKH, Ha MPOYHOCTH, KOTOPHIE CXeM, OI[CHUBATh UCTIONIB3YIOTCS TSI
TEPMOJIMHAMHKH U UCTIOJIB3YIOTCS JUISI TIOJTy4YCHHBIC peILICHHS MHXCHEPHBIX
TeIIoMaccooOMeHa pPELICHUS] NHKEHEPHBIX pe3yJIbTaThl C TOYKH 3ama4 - (b1.B.O/1.4-
3anad - (b1.B.0/1.4-3.1) 3pEHHUsI UX H.1)
MIPaBI0IO 100,
YKOHOMHYHOCTH H
HAJIC)KHOCTH IS
peILICHHS HHXCHEPHBIX
3amayq - (b1.B.O/1.4-
VY.1)

OIIK-5 OOy4Jarommiicst TOJIKEeH OOyuarommiics OOy4Jarommiics JOJKCH
CHOCOOHOCTh 3HATh: METOJIOJIOTHIO JIOJDKEH YMETh: BJIJICTh: HABBIKAMH
000CHOBaHHO Kypca «COnpoTHUBICHHE | BBIOMPATH pacueTHHIE PaKTUYECKOTO

BBIOMPATh MaTepuai | MaTepUaIOB», OCHOBHBIC CXEMBI, UCTIOJIb30BaHUS

M CIIOCOOBI €ro
00paboTku 11
MOJTYy4YEHHS CBOWCTB,
00ecreynBaroInX
BBICOKYO
HAJE)KHOCTh ETaIn

pacueTHble HOPMYIIbI,

AJIITOPUTMBI PaCUETOB
AJIIEMEHTOB KOHCTPYKIIUI
Ha IIPOYHOCTh, KOTOPHIE

dbopMynupoBaTh U
pelarthb 3a1auu A
BBIOPAHHBIX PACUETHBIX
CX€M, OIICHUBATh

UCITOJIB3YIOTCS ISt MOJTyYEHHBIE
000CHOBaHHMS BBIOOPA pe3yNIbTaThl C TOUYKH
Marepuaa JeTain 3pEHUS UX
(b1.B.0/1.4-3.2) MPaBIOTIOI00MS,

3KOHOMHWYHOCTHU U
HA/IKHOCTHU IS
000cHOBaHHUsI BRIOOpA
MaTepuana aeTanu
(b1.B.0/1.4-V.2)

METOJIOB pacyera
KOHCTPYKLUI Ha
MIPOYHOCTh, KOTOPHIE
UCIIOJIB3YIOTCS IS
000cHOBaHUS BHIOOpa
MaTepuaia JeTain
(b1.B.O1.4-H.2)

2. Iloka3zaTenn, KPpUTEPHH M NIKAJIA OLleHNBaHUs CPOPMUPOBAHHOCTH KOMIETEH Mt

[Toxazarenu Kputepun u mkasna olieHMBaHUs pe3yabTaTOB 00YUYEHHUsI 110 TUCHUTUIMHE
oneHuBanusg | HepocrarouHslid JlocraTtouHbIi Cpennuii ypoBeHb | Bpicokuii ypoBeHb
(BYH) YpOBEHb YpOBEHb
b1.B.O/1.4- | Obyuatouuiics He OO6yuarouuiics OOyuarommiics ¢ OO6yuatomiuiics ¢
3.1 3HaeT cinabo 3HaeT HE3HAYUTEIbHBIMU TpeOyemoit
METOAOJIOTUIO METOJI0JIOTHIO OlMOKaMu U CTENEHbIO MOJTHOTHI
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Kypca Kypca OTIENbHBIMU Y TOYHOCTH 3HAET
«Comnpotusnenue | «ConpoTuBIeHHUE npobenamMu 3HaeT METOJI0JIOTHIO
MaTEpUaJIOBY, MaTEpUajIOBy, METOJO0JIOTHIO Kypca
OCHOBHBIE OCHOBHbBIE Kypca «CormpoTuBieHue
pacueTHble pacueTHbIe «ComnpoTtusiieHue MaTEepUajIoBy,
dbopmysbl, (bopmybl, MaTEepUajIoBy, OCHOBHBIE
AJITOPUTMBI AJITOPUTMBI OCHOBHBIE pacueTHble
pacueroB pacueroB pacueTHble bopmybl,
JJIEMEHTOB JJIEMEHTOB (bopMmybl, aJITOPUTMBI
KOHCTPYKLUH Ha KOHCTPYKLUI Ha aIrOpUTMBI pacueroB
IIPOYHOCTS, IIPOYHOCTB, pacueToB JJIEMEHTOB
KOTOpbIE KOTOpBIE 3JIEMEHTOB KOHCTPYKLUHI Ha
UCIIOJIb3YIOTCS WCIIOJIb3YIOTCS JJIS KOHCTPYKLUI Ha IIPOYHOCTB,
JUIS peIleHus pelieHus IIPOYHOCTb, KOTOpBIE
WMHXEHEPHBIX WH)XCHEPHBIX 3a7a4 KOTOpBIE MCIIOJIB3YIOTCS IS
3a1a4 UCIIONB3YIOTCA IS pelieHus
peleHus WH)XCHEPHBIX 3a7a4

HMHXXCHCPHBIX 3a1a4

b1.B.O/1.4- | OGyuarouiuiics He OO6yyarommiics OObyuaromuiics ¢ OO6yyarommiics ¢
V.1 yMeeT BBIOUpAaTh cnabo ymeer HE3HA4YUTEJIbHBIMU TpeOyemoit
pacueTHbIe BBIOMpATh omuroKaMu 1 CTETEHbIO MOJHOTHI
CXEMBI, pacueTHBIC CXEMBEI, OTJICITBHBIMU ¥ TOYHOCTH yMEET
dbopMynupoBath U | (QOPMYIUPOBATH U npobenaMu ymeer BBIOMPATh
pemiaTh 3ajaui | penraTh 3aa4u JUIs BEIOMpAThH pacUeTHBIC CXEMBI,
JUTSL BHIOpAHHBIX BBIOpaHHBIX pacueTHbIe CXeMbl, | (HOpPMyIHUPOBATH U
pacUeTHBIX CXEM, pacUeTHBIX CXEM, GbopMyIMpOBaTh U | pemiaTh 3a71auu JJIs
OLICHUBATh OILICHUBATh pelaTh 3a1a4u JUis BBIOpaHHBIX
MOJTy9ICHHBIC MTOJTY9ICHHBIC BEIOpaHHBIX pacUeTHBIX CXEM,
pe3yNIbTaThI C PE3YNbTAThI C TOYKU | PACUETHBIX CXEM, OIICHUBATH
TOYKH 3PCHUS UX 3peHUs UX OIICHUBATH MOJTy9YCHHBIC
paBAo0noa00ous, paBa0no100us, MOJy4YeHHbBIE pE3yNbTaThl C TOYKU
SKOHOMHYHOCTH ¥ | IKOHOMHUYHOCTH M | PE3YyJbTaThl C TOYKU 3peHUs UX
HAJEKHOCTH ISt HAJEKHOCTH IS 3peHus ux paBaoONoI00us,
pelIeHus perreHus MIPaBJIOTIO 100, SKOHOMHYHOCTHU U
WHXEHEPHBIX WHXCHEPHBIX 3a7]a4 | DKOHOMUYHOCTH U HAJECKHOCTH JIISI
3aaq HA/IKHOCTHU JUIS pelieHus
pelreHus WH)XKCHEPHBIX 33724
WHXCHEPHBIX 3a71a4
b1.B.O/1.4- | Obyuatouuiicsa He OO6yuatrouuiics OOyuarommuiics ¢ OO6yuaromuiics
H.1 BJIaJIEET ci1a0o0 BIageeT HeOOJIBIIINMH CcBOOOIHO BIIAZIEET
HaBBIKAMU HABBIKAMU 3aTpyaHEHUSMU HaBBIKAMU
MIPAKTUIECKOTO MTPAKTUIECKOTO BJIaJICCT HABBIKAMU MIPAKTUIECKOTO
WCIOJIb30BaHUS WCIIOJIb30BaHUS MPAKTUIECKOTO HCIOJIb30BaHUS
METO/IOB pacyera METOIOB pacyera WCTIOJIh30BAHUS METOIOB pacyera
KOHCTPYKLIUU Ha KOHCTPYKIIUH Ha METOJIOB pacyeTa KOHCTPYKIIUI Ha
MIPOYHOCTD, MIPOYHOCTb, KOHCTPYKIIUH Ha MIPOYHOCTb,
KOTOpBIE KOTOpBIE MIPOYHOCTb, KOTOpBIC
UCTIOJTB3YIOTCS UCTIONIB3YIOTCS JIIS KOTOpBIC HCTIOJIB3YIOTCS JIISt
JUTSL peIleHus pelieHus UCTIONIB3YIOTCS ISt pelieHus
WHXCHEPHBIX WHXCHEPHBIX 33124 pelreHus WHXXEHEPHBIX 33]1a9
3aaq WHKXCHEPHBIX 337124
b1.B.OJ1.4- | Obyuaromuiics He OO0yuarommiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
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3.2 3HAeT cnabo 3HaeT HE3HAYUTEIbHBIMU TpedyeMoi
METOOJIOTHIO METOOJIOTHIO omuoKaMu U CTETIEHBIO TIOJTHOTHI
Kypca Kypca OT/EJIbHBIMU Y TOYHOCTHU 3HAET
«Comnpotusiienue | «ConpoTHBICHUE npobenamMu 3HaeT METOJI0JIOTHIO
MaTepHaIoBy, MaTepHaIoBy, METO0JIOTHIO Kypca
OCHOBHBIE OCHOBHBIE Kypca «ConpoTHBiieHHE
pacueTHble pacueTHble «ConpoTHBIieHUE MaTepHajIoBy,
dopmysbl, bopmybl, MaTEepUajIoBy, OCHOBHBIE
JITOPUTMBI AJITOPUTMBI OCHOBHBbIE pacueTHble
pacueToB pacyeToB pacyeTHble bopmybl,
3JIEMEHTOB 3JIEMEHTOB (bopMmybl, AJITOPUTMBI
KOHCTPYKLUH Ha KOHCTPYKLUI Ha aIrOpUTMBI pacueroB
IPOYHOCTH, IIPOYHOCTb, pacyeToB 3JIEMEHTOB
KOTOpbIE KOTOpBIE JJIEMEHTOB KOHCTPYKLIUH Ha
UCTIOJIb3YIOTCS UCTIOJIb3YIOTCS JUISI KOHCTPYKLIUH Ha IPOYHOCTb,
111 00OCHOBAHUS 000CHOBaHUS IPOYHOCTH, KOTOpbIE
BbIOOpa BbIOOpa MaTepuana KOTOpbIE UCTIOJIb3YIOTCS JUIS
Marepuaia JeTaiu JeTau WCTIONB3YIOTCS JUISI 000CHOBaHUS
000CHOBaHUS BbIOOpa MaTepuaa
BbIOOpa MaTepuana JeTaiu
JeTaJH
b1.B.O/1.4- | OGyuaroniuiicst He OO0yyvarommiics OOyuarommuiics ¢ OOyyvarommiics ¢
V.2 yMeeT BbIOMpaTh ciabo ymeer HE3HAYUTEJIbHBIMU Tpedyemoi
pacueTHbIe BBIOMpATH omuoOKaMu 1 CTETICHBIO TIOJTHOTHI
CXEMBI, pacyeTHbIE CXEMBI, OT/EeNIbHBIMU U TOYHOCTH yMEeT
¢dbopmynupoBath 1 | (GOPMYIHPOBATh U | MPOOETaMH yMEET BBIOMpATH
pelaTh 3a/laud | pewlaTh 3a4auu JUIs BBIOUpATh pacyeTHbIE CXEMBI,
JUIsL BBIOpAHHBIX BbIOpaHHBIX pacueTHble cXeMbl, | (HOpMyIHpPOBaTh U
pPacUEeTHBIX CXEM, | paCUYETHBIX CXEM, dbopMynMpoBaTh M | pelaTh 3aauu A
OLIEHUBATh OILICHUBATh pemarthb 3a1a9u s BBIOpPaHHBIX
MOJTyYEeHHbIE MOJTyYEHHbIE BbIOPaHHBIX pacyeTHBIX CXeM,
pe3yIabTATHI € PEe3yIbTATHI C TOYKH | PACUYETHBIX CXEM, OLICHUBATh
TOUYKHU 3pEHUS UX 3peHHs UX OLIEHUBATh MOJTyYEeHHbIE
MIPaBIOTIOI00US, MIPaBOIOI00NS, MOJTyYeHHBIE pe3yIbTATHI C TOUKH
SKOHOMHYHOCTH M | HKOHOMHYHOCTH M | P€3yJbTaThl C TOUKU 3peHHs UX
Ha/IeKHOCTH IS Ha/IeKHOCTH IS 3peHHs UX npaBoo100us,
000CHOBaHHUS 0o0ocHOBaHHUS MpaBI0TO100Ms, SKOHOMHYHOCTH U
BbIOOpa BbIOOpa MaTepuana | 3KOHOMMYHOCTH U Ha/IeKHOCTH IS
Marepuana JeTaan JeTam HA/IKHOCTH IS 000CHOBaHUS
000CHOBaHUS BbIOOpa MaTepuaa
BBIOOpa MaTepuasna JleTanu
JeTaju
b1.B.O/1.4- | Obyuatouuiics He Ob6yuatrouuiics OOyuarommiics ¢ OO6yuarouuiics
H.2 BJIafIEET ci1a0o0 BIIageeT HeOOJIBIIINMH CcBOOOHO BIIAZIEET
HaBBIKAMHU HaBBIKAMU 3aTpyAHEHUSIMH HaBBIKAMHU
PaKTUIECKOTO MPAKTUIECKOTO BJIaJIC€T HaBBIKAMHU MPaKTUYECKOTO
UCIIOJIb30BAHUS UCIIOJIb30BAHUS MPAKTUYECKOTO MCTOJIb30BAHUS
METOIOB pacyera WCTIOJIH30BAHUS METOJIOB pacyera

METOJIOB pacyeTra
KOHCTPYKIUN Ha

KOHCTPYKLUI Ha

MCTOOOB pacucTa

KOHCTPYKIUH Ha

IIPOYHOCTS, IIPOYHOCTb, KOHCTPYKIMI Ha IIPOYHOCTH,
KOTOpBIE KOTOpbIE IIPOYHOCTb, KOTOpbIE
MCIOJIB3YIOTCS MCIOJIB3YIOTCS IS KOTOpBIE HCIOJIB3YIOTCS IS
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U1t 000CHOBAHUS 000CHOBaHUSI WCTIONB3YIOTCS TS 000CHOBaHUA
BbIOOpa BbIOOpa MaTepuana 000CHOBaHUS BbIOOpa MaTepuana
MaTepuaia JIeTalu JeTaan BbIOOpA MaTepuaia JeTaan
JeTanu

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJIH) HHbIE MATEPUAJIbI, HEO0OX0AUMBbIE IJISl OLlEHKH
3HAHUI, YMEHM M HABBIKOB U (MJIM) ONBITA eATEJILHOCTH, XaPAKTEPHU3YIOUIUX 3TAIbI
(¢popmupoBanusa komnereHuuii B npouecce ocsoenunst OINOII

TunoBble KOHTPOJIBbHBIE 33JAHUSI U MaTepHUalIbl, HEOOXOAUMBIE JUIsl OLIEHKU 3HAHWM, YMEHUN U
HABBIKOB, XapakTepusyrolmux 0a30Bblil 3Tan (HOpMUPOBAHMSI KOMIIETEHIUH B IPOLIECCE OCBOCHUS
OIIOII, comepxarcst B y4eOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1. HWrnateeB A.I'. KoHTponpHbIC 3aaHUsl A pacdyeTHO-rpapuyecKux paboT 1o
COMPOTHUBIICHUIO MAaTEpHANIOB [DJNEKTPOHHBIA pecypc]| : ydeOHOoe mocobue. Yemsiounck: HOxHO-
VYpansckuii ['AY, 2016 . 40 c. Pexum nocryna: http://37.75.249.157:8080/webdocs/sopromat/66.pdf.

2. Meronuveckne yKa3aHHs K JIaDOpaTOpHBIM pabOTaM IO COMPOTUBICHUIO MaTepHajoB
[DnexkTponHsIii pecypc] / coct.: Unbun A. B. [u ap.]. Yensbunck: UI'AA, 2010. 70 c. Pexxum gocrymna:
http://192.168.0.1:8080/localdocs/sopromat/20.pdf.

3. UrnateeB A.I'. [Tocobue K pelieHuto 3a/1a4 mo COMPOTHBICHUIO MAaTEPHATIOB [ DIEKTPOHHBIH
pecypc] : yuebHO-MeToudeckoe mocobue. Yensiounck: FOxuo-Ypanbckuii [AY, 2016. 118 c. Pexum
nocryma: http://37.75.249.157:8080/webdocs/sopromat/62.pdf.

4. Cmarun H.K. ComnporuBienue marepuainoB [DIIEKTpOHHBIN pecypc|: yuyeOHOe mocobue.
Yensounck: UI'AY, 2008. 76 c. Pexxum noctyna: http://192.168.0.1:8080/localdocs/sopromat/2.pdf.

5. lloctpoeHue »>mo0p BHYTPEHHUX CHIIOBBIX (DaKTOPOB B IIPOrPaMMHOM KOMILJIEKCE
STRUCTURE CAD npns WINDOWS [Dnektponnslii pecype] / coct. UrnatbeB A.I'. YensOunck:
UT'AA, 2011. 20 c. Pexxum nocryma: http://192.168.2.2/localdocs/ sopromat/31.pdf.

6. Kunkun B.A. [loctpoeHue smop BHYTPEHHUX CHIIOBBIX ()aKTOpOB B Oankax M pamMax B
nporpaMMHbIX npoaykrax SCAD um MathCAD [OnexTpoHHBIM pecypc]: MeTOoauYecKHe yKa3aHMs.
Yensbunck: b.u., 2006. 49 c. Pexxum goctyna: http://192.168.0.1:8080/1ocaldocs/sopromat/11.pdf.

7. OmnpeneneHue TreOMETPUUYECKUX XapaKTEPUCTUK IIONEPEUHbIX CeyeHUuH OpycheB B
nporpamMHubix npoayktax SCAD, MSC.Patran-Nastran-2005 u MathCAD [OnexktpoHHbIN pecypc]:
Metonuyeckue ykazanus / coct.. KXunkun B.A. YensOunck: UI'AY, 2007. 69 c. Pexum nocryna:
http://192.168.0.1:8080/localdocs/ sopromat/6.pdf.

8. Pacuer Ha MHpPOYHOCTP W MPOBEPKAa MKECTKOCTH CTAaTHUYECKH OMNpENeNUMbIX OaloK B
nporpamMHubIxX npoaykrax SCAD, MSC.Patran-Nastran-2005 [DnekTpoHHBIH pecypc]: MeToIudecKne
ykazanus / coct. Kunkun B.A. UYemsOunck: UYT'AY, 2007. 76 c. Pexum pocryna:
http://192.168.0.1:8080/localdocs/sopromat/ 10.pdf.

9. OnpeneneHne nepeMelieHUH B yIIpYrux cucTeMax B mporpaMMHbIX npojykrax MathCAD,
SCAD u MSC.Patran-Nastran-2005 [DneKTpoHHBIN pecypc]: METOAUYEeCKHEe YyKa3aHUsi / COCT.:
Kunkun B.A. YensOMHCK: Uray, 2008. 66 c. Pexum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

4. MeToauyeckne MaTepuaJbl, ONpeae/siiolme Npoueaypbl OeHUBAHUS 3HAHMM,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJbHOCTH, XapAKTEePU3YIOIIHX ITan(bl)
¢dopmMupoBaHusi KOMIIETEHUM I

B naHHOM pasznene MeTOAMYECKHE MaTepHallbl, OMPEACISIONAE MPOIEIypPhl OIICHUBAHHUS
3HAHWUW, YMEHUH, HaBBIKOB, XapakKTEpHU3YIOIUX 0a30BbIM STanm (OpPMUPOBAHUS KOMIETEHIUN IO
AUCIHUITIIINHE ((COHpOTI/IBJ'IeHI/Ie MarepuajioB», HNPUBECACHBI MNPHUMEHUTCIBHO K KaXIOMY U3
UCIONIb3YEMBIX BHUJOB TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOYHOW aTTecTaluu
oOydJaronmxcs.
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4.1. OneHo4HbIe CPeACTBA LIS NPOBEACHHUS TEKYIIEero KOHTPOJISA YCIeBaeMOCTH
4.1.1. YcTHBIN OTBET Ha IPAKTUYECKOM 3aHITHU

VYCTHBI OTBET Ha MPAKTUYECKOM 3aHSTHUU MCIOJB3YeTCS ISl OLICHKHM KauyecTBa OCBOCHUS
oOy4arolmuMcsi OCHOBHOM MpodeccnoHalbHOM 00pa3oBaTeNbHOM MpOrpamMmbl IO OTIEIbHBIM
BOIIpOCAaM M TeMaM JUCIHIUIMHBL TeMbl W TUIaHBl 3aHATHH (CM. MeToJpa3paboTKH...) 3apaHee
coobmatorcss  obyvarommmcea.  OTBET  OIGHMBAeTCSd  OLEHKOM — «OTIUYHO»,  «XOPOILIOY,
«YJOBJICTBOPUTEIBHO» UITU «HEYTOBICTBOPUTEIHLHOY.

Kputepun onenku orBera (Tabi.) TOBOIATCS A0 CBEACHUS OOydYalOIIMXCS B Hayalle 3aHATUU.
OneHka o0BSBISETCS 00YJArOIIEMYCsl HETIOCPEICTBEHHO MOCIIE YCTHOTO OTBETA.

Hlkana Kpurepun oueHuBanus
- 00yJarOIIUICs MOJTHO YCBOMJI YYeOHBIN MaTepua;
- TPOSBISCT HABBIKM aHAIM3a, OOOOIICHHS, KPUTHYCCKOTO OCMBICICHUS U
BOCHIpUATHS WH(GOPMAIINH, HABBIKM OMUCAHWS OCHOBHBIX (DU3MUYECKUX 3aKOHOB,
SIBIICHUI U TIPOIIECCOB,;
Ouerika 5 - Marepuay  M3JIOKEH  TPaMOTHO, B  OINPEICIICHHOH  JIOTHYECKOH
(oTmaHoO) TIOCJIEIOBATEIbHOCTH, TOYHO UCIIOJIb3YETCSl TEPMHHOJIOTHUS;
- MIOKAa3aHO YMEHHE WLIFOCTPUPOBATH TEOPETUUECKUE TIOJIOKEHHUS KOHKPETHBIMHU
NpUMEpaMU, IPUMEHSTh HX B HOBOW CUTYallUH;
- IPOJIEMOHCTPUPOBAHO YMEHHE Pellarh 3a/1a4u;
- Moryr OBITh JIOMYIICHBI OJHA—J/JBEC HETOYHOCTH TP  OCBEIICHHUH
BTOPOCTETICHHBIX BOIPOCOB.
OTBET YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OLEHKY «5», HO TPU ITOM
Ouenka 4 MMEET MECTO OJIUH U3 HEJIOCTATKOB:
(xoporio) - B YCBOGHMHM Yy4eOHOro Mmarepuana JOMylIeHbl HEOONbIINE MPOOENbl, He
MCKA3MBIIINE COACPKAHKE OTBETA,
- B pEIICHUH 3a]a4 JONYIEeHbl HE3HAYUTEIbHbIE HETOYHOCTH.
- HEMOJIHO WM HEMOCJICIOBaTeIbHO PACKPBITO COJACpPIKAHWE Marepuaia, HO
nmoka3zaHo oOlee MOHMMAaHHE BOMpPOCAa U MPOAEMOHCTPUPOBAHBI YMEHHS,
JIOCTATOYHBIC JIJIS JATbHEHIIIETO YCBOCHUS MaTepraa,
Onenka 3 - UMEIUCh 3aTpPyIHEHUs WU JAOMYIIEHbl OIIMOKUM B ONpPEEICHUU TOHATUH,
(YAOBIETBOPH- | HCIIOJIB30BAHUN TEPMHUHOJIOTHH, OIMMCAHUN (PU3NICCKUX 3aKOHOB, SIBJICHHHA U
TEIBHHO) MPOIIECCOB, PEUICHUH 3aj]a4, HCIPABICHHBIE MOCJIe HECKOIbKUX HABOMSIINX
BOTIPOCOB;
- HEMOJHO€ 3HAaHHWE TEOPETUYECKOTo MarepHuaya; OOyYarolIMiics HE MOXKET
MIPUMEHHUTH TCOPHUIO B HOBOW CUTYAIIHH.
- HE PACKPBITO OCHOBHOE COJIEp)KaHHUEe yUeOHOTO Marepuaa;
- OOHapy)XeHO HE3HAHWE WU HEMOHWMaHWe OOJNIbIIeH WM HauOoJee BaKHOM
Ouenka 2 4acTH yu4eOHOTO Marepuana;
(HEyIOBJIETBO- | - JOMYHICHBI OINMOKKH B ONPEACICHUH IMOHATHH, MPH HCIOJb30BAHUN
PUTENBHO) TEPMHUHOJIOTHH, B OIMCAaHUU (U3MUECKUX 3aKOHOB, SBJICHWW W TPOIECCOB,
pelieHnr 3a7a4d, KOTOpble HE WCIPABICHBl TMOCIE HECKOIbKUX HAaBOJISIINX
BOTIPOCOB.

4.1.2. Ot4er 1o J1abopaTopHOM paboTte

Otuer o 1abopaTopHOi paboTe UCMOIB3YETCS TSl OLICHKH KaueCTBa OCBOCHUS 00yUJaromuMcs
OCHOBHOM TIpO(PeCCHOHATILHON 00pa3oBaTEIHLHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM TUCIUILIAHEIL.
Copepxanne u ¢popMa oT4eTa MO Ja00PaTOPHBIM PadOTaM MPUBOAUTCS B METOJINYECKUX YKA3aHUIX K
naboparopubpiM pabotam (. 3 POC). CopepkaHue oTdeTa W KPUTEPHUH OICHKHA oTyeTa (Taldi.)
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JOBOAATCA OO0 CBCACHUA 06yl1a}0un/1xc;1 B Hadajie 3aHsaTui. OTUeT OLCHUBACTCA OHGHKOﬁ GBadTCHO),
«He 3auTeHO». OIeHKa «3auTE€HO» CTaBUTCA oOydaronuMmcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET
KpUTEPUSIM,  YCTAHOBJIIEHHBIM  JUISI  TIOJIOKHUTEIBHBIX  OLIEHOK  («OTIMYHO»,  «XOPOILO»,
«yIOBIETBOPUTENIBbHOY»). OlleHKa O0OBSABISAETCS O00ydYaroleMycsi HEMOCPEICTBEHHO TIocjie CAauu
oTyerTa.

Hlkana Kpurepun oneHuBanus

- U3JI0KEHHUE MaTepuasa JOrMYHO, TPAaMOTHO;

- CBOOOIHOE BJIaICHUE TEPMHUHOJIOTHEN;

- YMEHHE BBICKA3bIBaTh U 0OOCHOBATh CBOM CY)KJCHMSI IPU OTBETE HA KOHTPOJIbHbIE

BOIIPOCHI;

- YMEHHUE ONMCHIBATh (U3NUECKHUE 3aKOHBI, SIBJIEHUS U IIPOLIECCHI;

- YMEHHE NIPOBOJUTH U OLICHUBATh PE3YJIbTAaThl U3MEPEHUIL;
- CHOCOOHOCTh  pellaTb  WH)KEHEpHble  3aJaud  (JOMycKaeTcs  HaJuuue
MaJIO3HAUUTENbHBIX OIIMOOK WM HEIOCTaTOYHO IOJHOE PAaCKpPbITHE COAEp)KaHue
BOIPOCA UJIM OTPENTHOCTh HENPUHIMIUAIBHOIO XapaKTepa B OTBETE Ha BOIIPOCHI).

Orenka
«3aUYTEHO»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETHUUECKUX 3HAHUN; JOMYyLIEHbl OIIMOKU B
OTIpENIeICHNH TIOHSATHIA M ONMUCAaHWK (U3NYECKHX 3aKOHOB, SIBJICHUH M IPOLECCOB,
MCKaXXEH UX CMBICJI, HE PELICHbI 3a/lay, HE NPaBUJIbHO OLIEHUBAIOTCSA PE3YJIbTATHI
U3MEPEHU;

- HE3HAHME OCHOBHOI'O MaTepuajia y4eOHOW MpOorpaMMbl, JOIYCKalOTCS IpyOble
OIIMOKY B U3JIOKEHUH.

Orenka
«He
3a4TEHOY

4.1.3. TectupoBaHue

TectupoBaHue HCHONAB3yeTCS Ui OLEHKM KauyecTBa OCBOCHMs OOYYaroIUMCs OCHOBHOM
npodeCCHOHATPHON  00pa30oBaTEeIbHOM TMPOTPaMMBI O  OTACIBHBIM TeMaM WM  pasenam
TUCHUUIUIMHBL. TecT mpencTaBiseT co0oi KOMIUIEKC CTaHAApTU3MPOBAHHBIX 3aJaHUM, MO3BOJISIOMIUI
YOPOCTUTHh NPOLEAYPY H3MEpEeHMs] 3HaHMW M yMeHud oOyuwaroumuxcsd. OOydaromuMcs BBIJAIOTCS
TECTOBBIE 33/1aHUs ¢ (POPMYIHPOBKOM BOIPOCOB U MPEAJIOKEHUEM BBIOpATh OJIMH MPABUIIBHBIN OTBET
U3 HECKOJBbKUX BapHaHTOB OTBETOB. [lo pesyinpTaTaM Tecta 00y4arolieMycs BBICTABIISIETCS OLEHKA
«OTJINYHO», «XOPOLIO», «yIOBIETBOPUTEIBLHO» WIH «HEYAOBIETBOPUTEIBHOY.

Kpurepun ouenuBanus otBera (Tabs.) JOOBOJATCS JIO CBEACHHUS OOydYaroIIMXCS [0 Hadyaia
TeCTUpoBaHuUs. Pe3ynbTaT TecTUpOBaHUS OOBABISETCA 00YyYaroLIeMycCsl HEMOCPEACTBEHHO ITOCIIE €ro
CIa4H.

Hlkana Kputepun oneHuBanus
(% npaBHJIBHBIX OTBETOB)
Onenka 5 (OTIIMYHO) 80-100
Ornenka 4 (xopo1io) 70-79
Onenka 3 (yIOBICTBOPHTEILHO) 50-69
Onenka 2 (HEYIOBIETBOPUTENHHO) Menee 50

TecToBBIC 3a1aHUA

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

1.1. OCHOBHBIM 0OBEKTOM, H3y4aEMBIM B COIPOTUBICHUN MAaTEPUAJIOB, SIBIISETCS ...

1.2. Teno He pa3pyiaercs Moja BO3JACHCTBHEM BHEIIHUX CHJI, €CIM €ro marepuai obsagaer
CBOWCTBOM. ..

1.3. Marepuain, y KOTOpOro IpH Nepexo]e OT OJHOW TOYKU K APYrol CBOMCTBA HE U3MEHSAIOTCA,
Ha3bIBACTCH ...

1.4. Cranp — marepuai ...
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1.5. Matepuan crepkHs (CM. PUCYHOK) — OJHOHAIIPABJICHHBIM CTEKJIOIIACTUK — SIBJIAETCS
MaTepHAIIOM.

1.6. Hanpsixenue — 3To cuina, ...

1.7. dpeBecuna — matepuar ...

1.8. B HenepopMHupoOBaHHOM Telie pacCTOsHUE MEXAY Toukamu A u B paBHo S. B pesynbrare
n3MeHeHMsl POpMBI U pa3MepoB Tesla TOUKU A U B mepeMecTunuch B IpOCTPaHCTBE B MOJIOKEHUS A’ U
B’. PaccrosiHue mMexay HUMU H3MEHUIIOCH Ha Benuuuny AS. JIuneiHo# nedopmanueii B Touke A 1o
HanpasieHuo AB Ha3bIBaeTCs BEIMUYMHA ...

1.9. Ha pucyHkax mokas3aHa ofHa U Ta e OaJjika, HarpyxeHHas cwiamu F1 u F; (puc. 1), cunoit
F1 (puc. 2), cumoit F, (puc. 3). 8, 01, 02 — mporuObl KOHIEBBIX cedeHud. Mcxons w3 mpuHIUIA
HE3aBUCUMOCTH J€HCTBUS CUII MOXKHO 3alUCaTh ...

1.10. JIns TOro 4YTOOBI MEpEeMEIIeHUs] OTICIbHBIX TOYEK KOHCTPYKIMM HE TPEBBIIIAIH
OIIpEeJICJIEHHBIX Hallepe 3aJaHHbIX BEJIMYMH, KOHCTPYKLUS 10JKHA 00/1aJaTh CBOMCTBOM ...

1.11. Ilporu6 ceuenus C paBeH CyMMe HpOTHOOB, BBI3BAaHHBIX cuiIod F um mMomeHnToM M,
MPUIIOKEHHBIX 10 OTAEIBHOCTH. JlaHHOE YTBEPKIECHHE 3alIMCAHO HA OCHOBAHUY NPHHLIMIA ...

1.12. CBolicTBO Marepuaia COXpaHATh HEKOTOPYIO YacTh Ae(GOpMaIlUH MOCIEe CHATHS HATrPy3KH
Ha3bIBAETCH ...

1.13. Ha pucyHke moka3aHbl JIBa CTEPXHS C OJUHAKOBOW ILIOIIAJbIO MOMEPEYHOTO CEUYCHHUS,
paOotarolye Ha pacTsikeHue. HopmanbHble HanpspKeHUs B CEUEHUSIX 000MX CTEpKHEH, J0CTaTOYHO
yIaJEHHBIX OT MECT MPUJIOKEHUS CUJI, PaBHBI COIIACHO ...

1.14. Matepuaii, y KOTOPOro Ipu Iepexoje OT OJHOM TOUKU K IpYroil cBOICTBa, B 3aBUCUMOCTH
OT HaIPaBJICHUS, U3MEHSIOTCS 110 OJIHOMY U TOMY K€ 3aKOHY, SBIJISIETCS ...

1.15. O6beMHBIE CUJIBI UMEIOT Pa3MEPHOCTb ...

Tema 2: Moaen NpO4YHOCTHON HATEKHOCTH

2.1. Ha pucynke noka3aHa Oajka IIOCTOSHHOI'O IIONEPEYHOIO CEYEHMs IUIOIIAAbI0 A,
HaxoJsIIascs Mo JIeWCcTBHEM COOCTBEHHOTO Beca (y — yIeNbHBIM Bec maTepuasia 0ainku). Moaenbio
HarpyeHus OaJKu sIBJISETCH ...

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

2.3. B kypce «ConpoTUBIEHHE MaTepHaioB» BCe MaTepHalibl, HE3aBUCUMO OT 0COOEHHOCTEH MX
MUKPOCTPYKTYPBI, IPUHATO pacCMaTpUBaTh KaK ...

2.4. B conpoTUBIEHNU MaTEpUAJIOB BCE TEJIa CUUTAIOTCA ...

2.5. Mogenbto popmbl Kymnosa HUpKa SBISETCH ...

2.6. Harpy3ka, MEUIEHHO pacTylasi BO BpEMEHH, Ha3bIBAETCS Harpy3Kou.
2.7. B conpoTHUBIIEHNN MaTepUaIoB OCHOBHBIM METOJIOM pacyeTa Ha MPOYHOCTh ABIISETCS METOJ
pacuera 1o ...

2.8. KononHa 31aHust OTHOCUTCSA K KJaccy ...

2.9. CrepkeHb U3rOTOBJIEH U3 IIACTUYHOI'O MaTepuasla ¢ OJUHAKOBBIMU MpeAeIaMU TeKy4ecTH
Ha pacCTsHKCHUC U CKATUC. 3Hauenus M ¥ oceBOro MOMeHTa COITPOTUBJICHUA W 3a1aHBbI. dakTnueckni
KO3 PUIMEHT 3araca NPOYHOCTH PABEH ...

2.10. MaTepuasl MOJTHOCTHIO 3aMOJHAET 00BEM Telda M MMeeT OeCImyCTOTHYI0, Oe3nedexTHyIo
CTpYKTYpy. JlaHHas TUnoTe3a Ha3bIBaeTCs TUIIOTE30H ...

2.11. Ha Ganke mokxowutcst map BecoMm Q (cM. pucyHOK). MoJenbio Harpy>KeHHs OaIKu sSBIISETCS

2.12. TlpaBblif KoHel O6anku (CM. PUCYHOK) HEOOXOIMMO 3aKpenuTh Tak, 4ToObl ceueHue C He
NepeMeIanoch BIOJb KOOPIMHATHBIX OCed Z M Y, HO MOIJI0 Obl OBOPAYMBATHCS B IIOCKOCTH ZY.
Omopa, oTBevaromas TaKuM TPeOOBAHUSIM, HA3bIBACTCS ...

2.13. Mopenbio pOpMBI CTOJICIIHUIIBI CTONA (CM. PUCYHOK) SIBIISIETCS ...

Tema 3: BHyTpeHHMe CHJIbI M HANIPSIKEHU ST

3.1. TomHoe HampspkeHWe B Touke ceueHHs omnpenensercs kak |IN(AR/AA). TlpenenbHbiii
Mepexo/1 MO3BOJINIIA OCYIIECTBUTh TUIIOTE3A ...

3.2. Kpyrsamuit momeHT M, (M,) 1 uzrubatoniue MomeHTs! My 1 My 1€aT B IIOCKOCTSX ...
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3.3. B ecTecTBEHHOM COCTOSIHUM (TIpU OTCYTCTBUM BHEIIHUX CHJI) MEXY YaCTHIIAMU MaTepHaia
JEWCTBYIOT CUJIBI B3aUMOJICHCTBUSA, KOTOPHIE ...

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

3.5. JlonoJIHUTENbHbIE BHYTPEHHUE CHJIbI, JEHCTBYIOIIME B CEUEHHM Teja, B OOLIEM cilydae
o0pa3ytor ...

3.6. IIpu KpyueHUH KpyIJOro CTEPXHS IONOJHUTEIbHbIE BHYTPEHHUE CHUIIbI, JCHCTBYIOLIUE B
MOTIEPEYHOM CEUEHUH, 00Pa3yIoT ...

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

3.8. Eciu u3BeCcTHO HOpMaJbHOE M KacaTellbHOE HANpPSDKEHUS B TOYKE CEUEHHsI, TO TOJHOE
HaNpsDKCHUE B 3TOM TOUKE onpezensercs no popmyie p = ...

3.9. YucnoBoil Mepoil pacipeiesieHusi BHYyTPEHHUX CHJI IO CEUYCHUIO SIBISETCS ...

3.10. MuTerpanbHas CBsA3b MEXAY U3rHOa0IUM MOMEHTOM My U HOpMallbHBIMU HAIPSHKEHUAMU
umeet Bug My = ...

3.11. 3HaueHus MOJIHOTO U KAacaTelIbHOI'O HAIIPSDKEHUN B TOUKE CEUYEHHUSI COOTBETCTBEHHO PaBHBI
5 MlIlIa u 3 MIla. 3HaueHre HOPMAJIbHOTO HANPSIKEHUS B 3TOM K€ TOUKE CEYEHUsI PaBHO MlTIa.

3.12. UHnrerpanbHasg CBA3b MEXHy KpyTsammM MoMeHTOM M; (M,,) © KacarenbHbIMH
HaAMpPSKEHUSMU UMEET BH ...

3.13. Ilpu pacTsHKCHHH-CKaTHH TPSIMOTO CTEPXKHS JOMOJHHUTEIbHBIE BHYTPEHHHUE CHIIBL,
JEICTBYIOIIUE B TIONIEPEUHOM CEYEHUH, 00pasyIoT ...

3.14. Pa3MepHOCTb HAIIPSKEHUS .. .

3.15. 3HaueHus MOJHOTO U HOPMAJIBLHOTO HAMPSKEHUI B TOUKE CEUYEHHUSI COOTBETCTBEHHO PaBHBI
10 MIla u 8 MIIa. 3HaueHue KacaTeJIbHOrO HANPSHKEHUSI B 3TOM e Touke ceueHus pasHo  Mlla.
Tema 4: Ilepememenue u gepopmanmsi

4.1. B mponecce nedopmanuu touku A, B, C nedopmupyemMoro Ttena mepeMENIarOTCs B
IJIOCKOCTH X0Y, a mnpsMonuHeiiHple oTpe3ku AB m AC noBOpauyumBarOTCS MO YaCOBOM CTpPEIIKE
COOTBETCTBEHHO Ha YTJIbI 20 M O.. YTIIoBas nedopmanus B Touke A Mexny HarnpasineHusimu AB u AC
KOI'Zla JUIMHBI OTPE3KOB CTPEMSTCS K HYJIO, PaBHA ...

4.2. Ecnu W3BECTHBI yIIIbl TOBOPOTA MAJIOTO MPSMOJIMHEHHOTO OTpe3Ka B TPeX KOOPAMHATHBIX
IUIOCKOCTAX (QPyy, Pyz, Pzx) TO MOIHBIHA yroy HOBOPOTA OMpeENesieTcs Io GopMye ¢ = ...

4.3. CoOBOKYMHOCTb JIMHEHHBIX M YIJIOBBIX JeQOopMaluil MO0 MHOXECTBY HalpaBlIeHUN U
IJIOCKOCTEH, MPOXOIALINX Yepe3 TOUKY, Ha3bIBAETCS COCTOSTHUEM B TOUKE.

4.4. B npouecce HarpyxeHus pambl cuioi F Touka K mepemeriaercst B1oib ocu X Ha 3 MM, a
BIIOJIb OcH Y Ha 2 MM (cM. pucyHOK). [TomHoe mepemernienue Touku K paBHo MM.

4.5. B mponecce nedpopmanuu touku A, B, C nedopmupyemoro Ttena mnepemerarorcs B
IJIOCKOCTH XOY, a mpsiMoiuHelHble oTpe3kn AB u AC nmoBopauuBaroTcs 10 YaCOBOM CTPENIKE Ha yroJl
o. YrioBas nedpopmanus B Touke A Mexay HampasieHusMu AB um AC, korja JUIMHBI OTPE3KOB
CTpEMSTCS K HYJIIO, pPaBHA ...

4.6. PazmepHOCTb IHHENHHON nedopMarum — ...

4.7. YrnoBas nedopmarus — 310 ...

4.8. Touka K npuHamnexut nepopmMupyeMoMy Teldy M NEpeMeIIaeTcss B IIOCKOCTH XOY (CM.
pucyHok). [lomnoe mnepememenne Toukum O = 5 MM. [lepememienue BmoabL ocM X U = 3 MM.
[Tepemenienre BAOIb OCH Y paBHO _ MM.

4.9. Touka K nedopmupyemoro Tena mnepemeniaercss B NpPOCTpaHCTBE. M3BeCTHBI MOJHOE
nepeMeInieHne O M MepeMeIeHus BJI0JIb KOOPIUHATHBIX ocell X, Y (U u V). BennunHa nepemenieHus
BIIOJIb ocH Z (W) onpeenseTcs mo Gopmyie ...

4.10. Touka K nedopmupyemoro Temna nepemeniaercsi B miockoctu X0Y. [lomHoe mepemenienre
paBHO 5 MM. B HampaBiieHHH OCH Y TOUKa MepeMECTHIIaCh Ha BeMWYUHY 3 MM. [lepemenienue Touku B
HaIpaBJIEHUU OCU X PaBHO _ MM.

4.11. Ecnu u3BeCTHBI NIEpeMeIIeHrs] TOYKH A (CM. PHCYHOK) BJIOJb KOOPJAWHATHBIX ocei (U, V,
W), TO MOJIHOE MepeMEIleHNE onpeaenseTcs no GopMmyie ...
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4.12. Jlo npunoxenust k crepxHio cun F (cMm. pucyHok) ero mmna passsuiack 10 cm. Ilocne
npuioxkenus cuwi F nowmHa crepkHs ctama paBHa 9,95 oM. IlpononbHas nuHeWHas aedopmarus
CTEpPXHS paBHA ...

4.13. Ha pucyHke mnoka3zaHo mojokeHue JByX Touek B m C 10 mpuiiokeHus K Tejly BHEIIHEH
Harpysku. [Tocie Harpy>keHus Tena TOUKHM IMepeMeniaTces B HoBoe nosoxxenue B’ u C’. Paccrosnue S
MeXIy TOYKaMu M3MeHseTcs Ha BennuuHy AS. Jlunelinas nedopmanus B Touke B mo HampasiieHuio
otpeska BC onpenensercs kax ...

4.14. B mpomecce nedopmaruun touku A, B, C nedopmupyeMoro Tteina mepeMemiaroTcs B
IUIOCKOCTH XOY U 3aHuMatorT nonoxenus A’, B’, C’. Ilpsmonuneiinsie otpesku AB u AC
MIOBOPAYMBAIOTCS Ha YIJIBI O3 U Op. YTJoBas aedopmanus B Touke A Mexay HampaBieHussMU AB u
AC, korja JUIMHBI OTPE3KOB CTPEMSTCS K HYJIIO, paBHA ...

4.15. BekTOp MOJIHOI0 JIMHEWHOTO NEPEMEIIEHNS TOUKH B O0ILEM Cllydae ...

Tema 5: Ilponoabnas cuina. Hanpsizxenusi u nepopmannu

5.1. CreprkeHb HarpykeH TpeMs oceBbIMU cuiiamu. dopma 1 pazMepsl IONEPEYHOr0 CEYEHUS Ha
KOKJOM YYacTKe IMOKa3aHbl Ha pPUCYHKe. MakcuMallbHble HOpMallbHbIE HANpPSDKEHUs NEHCTBYIOT B
MONEPEYHBIX CEUCHUSIX y4acTKa(-0B) ...

5.2. llpononbHas nuHelHas nedopmanus crepxkHs 1 paBHa €. Moaynb ynpyroctu marepuana £
1 IUIOIIA/Ib TIOTIEPEUHOT0 CEUEHUs A CTEP)KHS — U3BECTHBI. 3HaUEHHE CUJIbl F paBHO ...

5.3. AOGCOIIOTHO KECTKHI 3JIEMEHT (3aIUTPUXOBAHHBIN) MOIJEPKUBACTCS YIIPYTUM CTEPIKHEM 1.
Cuna F, mmuna L, nuamerp d m Moaynib ynpyroctu Martepuana ctepxHs E w3BecTHbI. JIMHeWHas
npojoibHas aedopmanus crepxkus 1 paBHa ...

5.4. Buyrpennuii cunoBoil gpakrop B ceuenuu C-C crepxkHs 1 paseH ...

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

5.6. Jlns ompeneneHus MPOJIOJIBHOM CHIIBI B IONEPEYHOM CEUEHUHU CTEP’KHS MCIIONb3YeTCs
METO[I ...

5.7. KosnonHa BeIcOTO# h (CM. pUCYHOK) HaXOIUTCSA IMOJ ACHCTBUEM CHIIbI F, MPHIOKEHHON B
LEHTPE TSHKECTHU MONEPEYHOro CeUeHusl, U COOCTBEHHOIO Beca. Y IeTMbHBIN BEC MaTepuana KOJOHHBI Y
(Bec eauHMIIBI 00bEMA), TUIOLIA/Ib MOMEPEYHOr0 CEUYEeHUs A — M3BECTHBI. DIIOpa MPOJIOJIBHON CHIIbI
UMEET BUJ ...

5.8. Ha pucynke nokasaH cTep:keHb, HAarpy>kKeHHbIN criiamu F. [Tnomane monepedyHoro cedeHus
A, moxynp ynpyroctu marepuana E — u3BecTHbl. [IpoponbHas nuHelHas nedopmanus Ha JIEBOM
IpPy30BOM Y4acTKE CTEpKHS paBHA ...

5.9. Kononna BbicoToi H (CM. pUCYHOK) HaxoJuTCs MO JIeHCTBUEM COOCTBEHHOT'O Beca U CUIIbI
F. YnensHbIil Bec MaTepuasia KOJIOHHBI ¥ (BeC €IUHUIIBI 00beMa), TIJIOMIA b MOMEPEYHOT0 ceueHust A —
M3BECTHBI. MaKCcHMallbHbIE HOpMaJIbHbIE HANPSYKEHUS B TIOTIEPEUHOM CEYEHUU KOJIOHHBI PABHHI ...

5.10. IIpononbHas cuna ecTb paBHOJAEHCTBYIOILAS . ..

5.11. Ha pucyHke mnoOKa3aH CTEpKEHb, PACTAHYTBHIM CUJIaMH, HAaIlpPaBICHHBIMU BJIOJb OCH
cTepxkHs. PaBHOMepHOe pacripelieieHue JHMHEHHBIX MPOAOJIBHBIX JedopManuii B MONepedHoM
CEUEHUH, IOCTATOYHO yJAIEHHBIX OT MECT IIPUJIOKEHUS CHJI, SIBJISIETCS CIEACTBHUEM ...

5.12. Crepxenp 1muHO# | (cM. pUCYHOK) HaXOAMTCS MOJ JEWCTBHEM COOCTBEHHOro Beca. Bec
crepkHss Q, TUTOMAAb TOMEPEYHOrO CeYeHUs A, MOAYJIb YIPYrOoCTH Marepuana cTepxHs E —
u3BecTHHI. [IpogonbHas muHelHas qeopMalns B CpeIHEM CEUYCHUN CTEP)KHS PaBHA ...

5.13. CrepkeHb U3rOTOBJIEH U3 U30TPOITHOTO MaTepuaia (CM. pUCYHOK) U pabOTaeT B JIMHEWHO-
yrnpyroil obmactu. CBsizb MeXIy NpOJOJbHOM aedopmareil 1 HOPMaJbHBIMU HANpPSHKEHUSIMHU B
MOTNIEPEYHOM CEUEHUU UMEET BU] ...

5.14. OtHomeHue 3HaueHUH MpoaoabHBIX cul B ceueHusix C-C u K-K (cMm. prcyHOK) paBHO ...
Tema 6: UcnibiTaHHEe KOHCTPYKIMOHHBIX MAaTEPHAJIOB HA PACTAKEHUE U CKATHE

6.1. IIpu ucneiTannu oOpasia Ha pacTspkeHue cuiamu F (cM. pUCyHOK) cTpenka TeH3omeTpa 4 ¢
6a3oii, paBHol 60 MM, mepeMecTHIIach C JAeneHus 5 Ha Aenenue 9. [lena neneHus mKamsl TEH30METpa
0,001 Mm. Mogyis yrpyroctn Mateprana obpasma E = 2*10° MITa. Hampsokerue B KpaifHeM MpaBoM
cinoe paHo _ MIla.
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6.2. Ilpu ompeneneHuy MOy YIPYTOCTH Marepuana £ ucronb3yercss oOpasel B BHIE y3KOM
MOJIOCHI pacTsaruBaeMoil cuinamu F (cMm. pucyHok). st m3mepeHusi TpoJoJibHOW nedopmanuu K
o0pa3iry KpemnsTcs He OJH, a JBa TeH30MeTpa A u B ¢ memnbio ...

6.3. Bux oOpasua mocne HCHbITaHUS IMOKa3aH Ha pHUCyHKe. McnbpiTaHue MNpOBOAMIIOCH IO
BapHaHTYy ...

6.4. Bun obOpasna M3 MIACTUYHOIO MarepHuala I0CiIe HCHbITaHUH Ha C)KaTHe MOKa3aH Ha
PHUCYHKE ...

6.5. Bux oOpasua mocne HCHbITaHUS TMOKa3aH Ha pHUCyHKe. McmbiTaHue MNpoOBOAMIIOCH IO
BapHaHTYy ...

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

6.7. Mertamnmuueckuid o0pasel, MpeJAHa3HaYeHHBIA JJIs UCIBITAHUN Ha cXkaTue, uMeer (hopmy
KOPOTKOT'O IWJIMHJIPA, Ui TOTO YTOOHI ...

6.8. Bua oOpasma mocie HMCHBITAHMK TIOKa3aH Ha pHUCYHKe. lcmblTaHue NpoBOAMIIOCH TIO
BapHAHTY ...

6.9. ba3oii ppIuaXHOTO TEH30METpa Ha3bIBACTCA ...

6.10. Humuunpuueckuid oOpaszel] MpU HUCHOBITAHUU HA CXKaTHEe MPUHUMAeT OO0YKOOOpa3HYIo
(dhopMy BCIICAICTBHE ...

6.11. Bux oOpa3ua nocie ucnbiTaHU moka3zaH Ha pucyHke. [1o ¢opme oOpasia u xapakrtepy
pa3pymeHust MOKHO CKa3aTh, YTO UCIIBITAHUE TIPOBOMIOCH IO BAPHUAHTY ...

6.12. JluarpaMMoii HanpsHKEHU XPYIKOTO MaTepuaa Mpy CXKaTHH SIBISIETCS Auarpamma ...

6.13. OCHOBHBIMH BUIaMH MCTIIBITAHUI MaTEPUAJIOB SIBJISIOTCS] UCIIBITAHUS HA ...

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

6.15. Ilpu wucneiTanuu obOpaslia Ha CKaTue (CM. PHCYHOK) MEXKIy 00pa3lioM M ILTUTaMHU
WCTIBITATEIHHON MAIIMHBI YCTAHABIMBAIOTCS PE3UHOBBIE MPOKIIATKH C HEIBIO ...

Tema 7: MexaHu4ecKHe CBOHCTBA U MEXaHUYECKHE XAPAKTEPUCTHKU MAaTEPHUAJIOB

7.1. CriocoOHOCTh MaTepualia BOCCTAHABIMBATH CBOIO MEPBOHAYAIBHYIO (OPMY M pa3Mepbl
1ocyie CHATHS Harpy3KH Ha3bIBaeTcs ...

7.2. Tlpu wHarpyxeHuu oOpaszina mpsMoyroyibHoro cedenus cuiamu F = 0,04 MH crpenku
TeH30MeTpoB A u B nepemectunuch Ha 6 u 4 neneHust cooTBeTcTBeHHO. bas3sl TeH30MeTpoB — 20 MM.
Hena nenenus mkansl TeHzomerpoB — 0,001 mm. Monyns ynpyroctu Matepuana oOpasla paBeH
MIla.

7.3. Jlnsa XpynKuX MaTepuasioB 3a onacHoe (MpeaesibHOE) HAIPSKEHUE TPUHUMAETCS TIpeed ...

7.4. Ha pucyHke moka3aHa JuarpaMMa pacTsDKeHHs cTanbHOro obpasua auamerpom 0,01 m.
Macmrab varpysku — 1 nenenue — 0,007 MH. Ilpenen rexkyuectu matepuana  Mlla.

7.5. Koo duuuent [lyaccoHna | s M30TpOITHOIO MaTepHasa U3MEHseTCs B Ipeenax ...

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

7.7. Haubonbliee HanpspKeHHue, 10 KOTOpPOTro MaTepuai nmoaduHseTcs 3akoHy ['yka, Ha3piBaeTcs
MIPENIETIOM ...

7.8. BOJNBIIMHCTBO TUTACTHYHBIX MATEPUAIOB TIPH HCITBITAHUSIX HA PACTSHKCHHUE U CKATHE ...

7.9. ®opmyia, KOTOpas CBSI3bIBAET YIPYTUe MOCTOSHHBIE M30TPOIHOI0 MaTeprana, MMEeT BHL. ..

7.10. CriocoGHOCTh MaTepuaia CONPOTUBIIATHCSA Pa3pyLICHUIO IPU AEHCTBUM HA HETO BHEUIHEH
Harpy3KH Ha3bIBaeTcs ...

7.11. Ilpu HarpyxeHun obpasua cuinamu F ctpenku teHsomerpoB A u B nmepemectunucs Ha 10
neneHuid, a crpenka teHzomerpa C — Ha 3 genenus. basel TenzomerpoB — 20 mm. Ilena nenenus
mkanel TeH3omMeTpoB — 0,001 mm. Koaddumment I[lyaccona marepuana oOpasia mo abCOMIOTHOM
BEJIMYMHE PABEH ...

7.12. Ha pucyHke nokaszaHa auarpaMma pactsbkeHusi oopasua nuamerpom 0,01 M. Macmrab
Harpy3ku — 1 nenenue — 0,007 MH. Ilpenen npounoctu matepuana paseH  Mlla.

7.13. Jlng miacTUYHBIX MaTepUalioB 3a OMNacHoe (MpeAeibHOE) HaNpshKeHUE MPUHUMAETCS
npenen ...
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7.14. Ha pucyHke mokasaHa AuarpamMma CXaTus YYTyYHHOTO oOpasna auamerpoM 15 mwm.
Macmtab nHarpy3ku — 1 genenne — 0,02 MH. Ilpeaen npoyHocTH 4yryHa MpU CKaTUU paBeH
MIIa.

Tema 8: PacueTrsl cTep:KHeil HA MPOYHOCTDH U )KECTKOCTh

8.1. CrepkeHb pacTSIHYT OCEBBIMM CHJIaMU (CM. PUCYHOK). 3ajaHa JOIycTUMas BeJIMYMHA
HOPMAaJIbHOTO HaNpsDKEeHUs [G] Ui MaTepualia CTepKHs. Y CIIOBUE TPOYHOCTH UMEET BUJ ...

8.2. Ha pucyHke noka3aH CTEp>KE€Hb, BEpXHHI KOHEL KOTOpOro 3akperieH. O0beMHbIN Bec (y =
0,078 MH/M%) u npenen npoynoctu (o, = 400 MIla) marepuana crepxHs u3BecTHbl. Jnuna |, npu
KOTOPOH CTEp’KEHb pa30pBETCA, paBHA M.

8.3. Dnement KCD 3akperuieH ¢ MOMOIIBIO HIAPHUPHO HEMOJBUKHOW OIOpPBI U CTEPIKHA C
KECTKOCTBIO IIOIEPEYHOro cedyeHus Ha pacrskeHue FEA (cM. pucyHok). Cucrema HarpyxeHa
PaBHOMEPHO paCIIPEICTICHHON HArpy3KOM ¢ MHTEHCUBHOCTHIO (. JlomycTMMasi BEIMYMHA YIJIMHEHUS
crepkus [Al] 3amana. YciioBue )eCTKOCTH UMEET BUL ...

8.4. Ha cTepxeHb JIefiCTBYeT paBHOMEPHO paclipe/ielieHHasi Harpy3ka ¢ MHTEHCUBHOCTBIO ( (CM.
pucyHok). 3amanel Benuuusbl: E, A, |, [A] — nmomycrtumas BenuuMHA YIUIMHEHUS CTEPIKHSL.
MaxkcuManabHO JOIMYCTUMOE 3HaUeHHE HHTEHCUBHOCTH paclipe/lelIeHHONW Harpy3ku paBHo ...

8.5. KononHa HaxoauTcst moa IeHCTBUEM COOCTBEHHOTO Beca U CUIlbl F, IpUII0KEHHOW B LIEHTpPE
TSHKECTH TOMEpPEeYyHoro ceueHus (cMm. pucyHok). M3BectHwl Bemuumubl: F, H, 1, y — oObeMHbIl Bec
MaTepHuaja KOJIOHHBI, Gy — IPEJes MPOYHOCTH Ha cxkaTue. BolpaxeHnue muia kodpduiuenrta 3amnaca
IIPOYHOCTU UMEET BU]T ...

8.6. CrepxxHu ¢epMbl (CM. PHUCYHOK) H3rOTOBJIEHBI M3 XPYINKOrOo MaTepuana. YcCloBHE
IIPOYHOCTH 1O JOMYCKAaEeMbIM HAIIPSLDKEHUSAM B 0011IEM BUJE UMEET BUT ...

8.7. Ha pucyHke 1nokasaH cTep>eHb, HArpy>KEHHbII PaBHOMEPHO PaCHpeeCHHON Harpy3koi ¢
MHTCHCUBHOCTHIO (. Benwuuusl H, E, ( u3BecTHBL [0] — JOMycKaeMoe IEepeMEIECHHE BEPXHEro
MIONEPEYHOI0 CEYEHMsI CTEP KHS 3a7aH0. MUHMMalIbHO AOIYCTUMAsl IJIOLAAb MONEPEYHOr0 CEYEHMUS
IIPY 3TOM paBHa ...

8.8. Ha pucyHke moOKa3aH CTEpXKEHb, 3arpyKeHHbI nByms cuwiamu F. [6;] — momyctmmoe
nepemerienne cedeHuss C 3amaHo. Bemuwumnsl: E, A, L — u3BecTHbl. MakcUMajgbHO JOMYCTUMOE
3HaueHue cuiibl F paBHoO ...

8.9. CrepxHu (hepMbl (CM. PUCYHOK) M3TOTOBJIEHBI U3 TUIACTUYHOIO MaTepualia ¢ OJAMHAKOBBIMU
npenegaMu TEKy4eCTH Ha pPAcTsKEHUE U CKaThue. YCJIOBHE NPOYHOCTH (pepMbl, M3 pacyera IO
JIOITYCKAa€MBbIM HaIIPSHKEHUAM, UMEET BU ...

8.10. CryneHuatslil CTepsKeHb HarpyxeH oceBbIMH cuiamu. M3Bectusl: [c], = 100 MIla —
J0MyCKaeMoe HalpsbKeHUE Ha pacTsbkenue, [o]. = 500 MIla — gonmyckaeMoe HampsbKEHHE Ha CHKaTHe,
JUHEHHBIN pa3Mep t = 2 cM. MakcumanpHO JOIyCTUMOE 3HaueHue napamerpa F paBHo MH.

8.11. Ha pucynke nokazana cummeTpuyHas (epma, HarpykeHHas cuiioil F. Bennuunsl E, 4, L,
o W3BeCTHBI. [§.] — momycTumoe mepemenieHne ceuenuss C 3agaHo. MakCHMaabHO JIOMYCTUMOE
3Ha4YeHHe CUIIbl F paBHoO ...

8.12. CrymeHuaThlil cTepKeHb (CM. PUCYHOK) HarpyxeH oceBbiMu cuiiamu. Jano: t = 10 cM, [o]
=100 MITa. MakcumanbHO I0MyCTUMOE 3HaueHue mapameTpa F papipo  MH.

8.13. U3BectHbl BenuuuHbl: E, A, |, A (cM. prcyHOK). 3a30p A TOJHOCTBIO IEPEKPHIBACTCS, KOT/Ia
cuna F cranoButcs paBHOW ...

8.14. AbcomoTHO xecTkuil snemenT CK mozBeleH Ha ABYX CTEp)KHSAX M HarpyxeH cuioi F
(cMm. pucyHOK). M3BecTHBI BenmmuuHbl: cuia F, munelinsit pasmep |, [c] — nomyckaemoe HampsbkeHue
U Matepuaina crepxHeil. Bec anementa CK B pacuerax He yuUThIBaeTCSl. MUHUMAIbHO JOIYCTHUMBbIE
pa3Mepsbl MOMEPEYHBIX CEUCHHI CTepP)KHE UMEIOT 3HaveHus:: d = t=_ .

8.15. Crepxau ¢epmbl (CM. PHUCYHOK) H3TOTOBIEHBI W3 IUIACTUYHOTO MaTepuana cC
OJIMHAKOBBIMH TIpeJielaMd TEKYy4eCTH Ha pacTsDKEHHE M cKaThe. YCJIOBHE IPOYHOCTH (pepMbl, U3
pacuera 1o JOIyCKAaeMbIM HaIPSLDKEHUAM, UMEET BUL ...

Tema 9: Uucrelii casur. Pacuer Ha caBur (cpe3)
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9.1. /IBa Basa nuamerpamu d; COCAMHEHBI MEKAY COOOM C MOMOINBI0 My(ThI, COCTOSIICH W3
BTYJIKH U IBYX mITH(TOB quamerpamu dy. CoearHeHHE repeaaeT KPyTAInid MOMEHT, paBHbii M. [Ipu
HEKOTOPOM 3Ha4eHUH M BO3MOXKEH Cpe3 MTH(TOB MO CEUYCHUSIM, KOTOPbIE 0003HAYEHBI BOJTHUCTHIMU
auHusAMu. 3HaueHust M, di, [tep] wn3BecTHB. MUHMMAaIbHO JOIYCTUMbIA auameTp mrudra oy n3
YCIJIOBUSI POYHOCTU HA CPE3 PABEH ...

9.2. Hanpsi’KeHHOE COCTOSIHUE «UYUCTBIA CABUI» MMEET MECTO MPHU HArpy>KEHUU TOHKOCTEHHOM
TPYOKHU IO CXEME, TOKA3aHHOI Ha PUCYHKE ...

9.3. 3akoH ['yka npu 4ucTOM CIBUTE — 3TO ...

9.4. Tpu MeTaJuIMYeCKUE IOJNOCHl (CM. PUCYHOK) COEIUHEHbl MITH(TOM. [Tp] — 3HAUCHHE
JIOMYCKAaeMOT0 KacaTelhbHOTO0 HANPSDKEHUS HA Cpe3 Uil MaTepuana MmTu(Ta. YCIOBHE MPOYHOCTH
mTU(Ta HAa CPE3 UMEET BUT ...

9.5. Ha nepessinnyto netanb aeictByet cuia F (cMm. pucynok). [Ipu HEKOTOpOM 3HAUYEHUM CHITBI
MPOMCXOUT CKaJbIBaHUE 31eMeHTa abdc. 3Becthbl Benmuuuubl: b, h, I, t, 1o — mpenen npounocty npu
CKaJILIBAHUU BJI0JIb BOJIOKOH. 3HaU€HHE CUJIbl F B MOMEHT CKaJIbIBaHUS OMPEACIISACTCS BHIPAKEHUEM. . .

9.6. PazamepHOCTh MOAYJIS CABUTA — ...

9.7. Ha pucyHKe MOKa3aHO KJIEEBOE COCIWHEHHME BTYJIKU C BajiOM, MEPENaroIiee KPYTAIIUn
MoMmeHT. 3amano: M, d, |, [t,p] — HDomyckaemoe KacaTelbHOE HANpsDKEHHE Ha CpPe3 KIICEBOTO CIIOS.
YcnoBre NpoOYHOCTH Ha Cpe3 KIEeBOro €0 UMEET BUJ ...

9.8. Ha pucynke moka3aHo COEIMHEHHE JIBYX JIUCTOB C MOMOIIBIO psiia 3akienok. CoeanHeHne
Harpy>keHO pPaBHOMEPHO PACHpPEIEICHHON MO KPOMKaM JUCTOB HArpy3Kod C HHTEHCHUBHOCTBIO (.
M3Bectns! Benmmumebl: (, |, d — nguamerp Ttema 3akienkw, [T,] — JOIycKaeMoe KacaTelbHOE
HampspKeHUEe Ha cpes JUIs 3akjenku. M3 pacuera 3akjenok Ha cpe3 MUHHUMAIBHO JOMYCTUMOE YHUCIIO
3aKJICTIOK OMPEEISAETCS BEIPAKCHUEM ...

9.9. Hampsi’keHHOE COCTOSIHHE «UUCTBIM CIBUTY MTOKA3aHO HA PUCYHKE ...

9.10. AnanuTHYecKoe BhIpaKEHUE 3aKOHA [ yKa Npu 4ucTOM CIBUTE UMEET BUT ...

9.11. Ha pucynke nokasan 6onr, HarpyxeHHbli cuioii F. lano: d =1 cm, F = 0,01 MH, [tp] =
40 MIla — nmomyckaemoe KacaTelbHOE HamNpsOKEHHE Ha cpe3 TOJNOBKM Oonta. MHUHHMMAaIbHO
JOTTyCTUMAasi BBICOTA TOJIOBKH OO0JITAa U3 pacyeTa Ha Cpe3 paBHA __ CM.

9.12. Ha pucyHke MoOKa3aHa AWarpaMMa HampsOKEHUH MpH YUCTOM caBure. 3akoH ['yka
BBITIOJTHSIETCS] HA YYACTKE ...

9.13. HampsbkeHHOE COCTOSIHUE «UYHUCTBIM CIOBHMI» IOKa3aHO Ha  pucyHke. LTpuxoBeiMu
JUHUSAMHM TTOKa3aH XapakTep aedopmaiuu. YTJI0M CIBUTa Ha3bIBACTCS yToJl ...

9.14. Ha pucyHKe TOKa3aHO KJIeeBOE COeAMHEHHE TpeX JUCTOB. M3BectHo: b= 2 cm, | = 3 cwm,
2
[tep] = 1,2 xH/em® — nomyckaemoe kacaTelbHOE HAIpsDKEHHE Ha Cpe3 KIIEeBOTro ciios. MakCHMalIbHO
JOMyCTHUMOE 3HAa4eHHEe CUJIbl F U3 pacdyera Ha cpe3 KJIeeBOTO CIIOsl paBHO kH.

Tema 10: Kpyrsamuii MmomenT. [ledopmannu U HAaNpsKeHUust

10.1. Ha pucyHke mokasaH cTepxeHb, paboTarouuii Ha kpydeHue. V3BecTHbI BenUUuHbL: M =
0,01 MH*m, d = 10 cM. 3Ha4yeHHMEe MaKCHMAIIbHBIX KacaTeIbHBIX HampspkeHuid B cedeHnu C-C paBHO
_ MIla.

10.2. Ilpm Kpy4eHHH CTEp>KHS KpPYIJIOTO IIONEPEYHOrO0 CEYEHHUS HANPSIKEHHOE COCTOSIHUE
Marepuaia BO BCEX TOYKaX, 3a UCKIIOUEHUEM TOYEK Ha OCH CTEPXKHS, — ...

10.3. Ha pucyHKe moka3aH CTYNEHUYATBIH CTEP)KEeHb, padoTaromuii Ha KpydeHue. Benmnamasr L,
M, d, G 3ananbl. B3aumHbIi yroy moBopoTa momnepeyHbix ceueHuii A u D paBeH ...

10.4. Ha pucyHke TmOKa3aH CTEpXeHb, paboTalmMii Ha KpydeHHe. MakcuMmalibHOe
pacTsruBarollee HanpsbkeHue B Touke K 1elicTByeT B HalpaBJIeHUH ...

10.5. IlycTp 3HaueHMe KacaTeabHOTO HANPSDKEHUS T B TOUKE 1 momepeyHoro cedyeHust paBHo 10
MIIa, Torna kacarenbHOE HANpsKEHHE B TOUke 2 paBHo _ MI]a.

10.6. CrepxeHb, paboTaromuii Ha Kpy4deHHE, HAarpyXeH pPaBHOMEPHO paclpe/ieleHHbIM I10
JUIMHE MOMEHTOM C MHTEHCHUBHOCTBIO M U cOCpe0oTOYeHHbIMU MoMeHTaMu M. KpyTsmuii MoMeHT B
CpeJHEM CEUEHHH CTEePIKHs, 10 aOCOMIOTHON BEJIMYUHE, PABEH ...

10.7. ITpn KpydeHUU CTEP>KHS KPYTJIOrO MOMEPEYHOr0 CEYECHHS YyroJl CIIBUTa U3MEHSETCS BIIOJb
paguycaIo ...
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10.8. Ha pucyHke mokaszaH CTepXkeHb, palOorarouiuii Ha kpydeHue. KpyTsammii MOMEHT Ha
CpEAHEM I'PY30BOM YYacCTKE PaBeH ...

10.9. B cambIX HamnpsOHKEHHBIX TOYKaX IOMNEPEYHOI'O CEUEHUS Bajla KacaTelbHbIC HANPSKEHUS
JOCTUTHYT Mpeieaa TEKy4eCcTH TOI/1a, KOT/la 3HaYeHue MOMeHTa M paBHo ...

10.10. PazmepHOCTD KacaTeIbHOTO HAMPSKEHHUS ...

10.11. Ha pucyHke moka3aH CTEpKEHb, paboTaromuii Ha KpydeHwe. KpyTsmmii MOMEHT B
ceuennu C-C, no abCoMOTHON BETUYMHE, PABEH ...

10.12. Ha pucyHke mokasaH CTEp»KeHb, pabOoTaroIInii Ha KpydeHue. M3BecTHBI BennyuHbL: d, T, —
npenen TEeKy4ecTH IpU YHUCTOM caBHre, N — KO3(pQHIMEHT 3amaca MO TEKY4eCTH B CaMBbIX
HaNpsOHKEHHBIX TOYKax. 3HaueHue M paBHO ...

10.13. Ilpu KpydeHHH CTEp>KHS C KOJIBLIEBHIM IONEPEYHBIM CEUEHHUEM OII0pa KacaTeIbHBIX
HanpsHKeHUH MOKa3aHa Ha PUCYHKE ...

10.14. Ha pucynke moKa3aH CTEpXKEHb, pa0OTAIOMMA Ha KpydyeHue. MakcuMmallbHbIe
KacaTeJIbHbIE HANIPSDKEHUS B ITONIEPEUHOM CEUEHUH CTEPHKHSI PaBHBI ...

10.15. Ha pucyHke mnoka3aH cCTepKeHb, palOoTaromMi Ha KpydeHue. MaxkcumallbHOe
pacTaruBarolee HanpsbkeHue B Touke K neficTByeT B HanpaBiIeHuUH ...

10.16. Crepxxenb ckpyuuBaercss MomeHToM M. O6paszyromas AB 3anumaer nonoxenue AB’.
VYoM ciBura sBaseTcs yroi ...

Tema 11: PacueT Ha IPOYHOCTH IPU KPYy4YeHUH

11.1. Tpyba ckpyuuBaercs nByMs MoMmeHTamu. Benmuumnbl M u [t] 3amaHbl. MuHUMAalIbHO
JOIyCTHMOE 3HaueHue mapamerpa d U3 pacuera Ha MPOYHOCTh MO JOIMYCKAEMbIM HAINPSHKCHUSIM
PaBHoO ...

11.2. Ha pucyHKe MoOKa3aH CTep)KEHb, HArPYKCHHbIH TpeMsi MOMeHTamu. Bennuuusl t,, d, M
n3BecTHbl. DakTudeckuii K03 (HUITMEHT 3amaca MPOYHOCTH M3 pacueTa Mo HAIPSKCHUSIM PABEH ...

11.3. CrepxeHb KpYIJIOTO IONEPEYHOI'0 CEUEHHUs M3 IUIaCTUYHOrO MaTepuajna paboTaeT Ha
KpyueHue. B pacuerax mo gomnyckaeMbIM HAIPSDKEHUSM YCIIOBHE IPOYHOCTU UMEET BUJ ...

11.4. JleBslit KOHel cTepkHs AB Kpyrioro momnepeuHoro cedeHus nuamerpom d (CM. pHCYHOK)
MKECTKO 3allleMJIEH, ITpaBblii YCTAHOBJIEH B MOAMINITHUKE CKOIbKEHUA. K CTepKHIO IO NPSMBIM YTIIOM
npukperieH peruar qmuHoi |. Cucrema HarpyxeHa cuioit F. M3Becthsl Bennuusst: d, |, T, — npexen
TEKYUYEeCTH IPHU YMCTOM CIBUTE JJIs MaTepuaia crepkHs AB, N, — koa¢ddumenT 3anaca 1o TeKy4ecTH.
W3 pacuera no gomyckaeMbIM HapsLKEHUSIM MaKCHUMaJIbHO JOIYCTUMOE 3HaY€HHUe CUJibl F paBHO ...

11.5. CrepxeHb ¢ KpyIJIbIM IIONEPEYHBIM CEUYEHUEM, H3TOTOBJICHHBIM M3 IUIACTUYHOIO
Matepuaia, paboTaetr Ha KpyueHue. OnacHbeIM (IIpeeIbHbIM) HAMPSKEHUEM ISl CTEPKHS SBIISETC ...

11.6. CrepxeHb KpYyIJoro MONEPEYHOTO CEYEHUs M3 XPYNKOro marepuaia paboTaeT Ha
kpyueHnue. [Ipu pacyere 1o 10MyckaeMbIM HANPSKEHUSIM 3a MPEeSIbHOE HANPSHKEHUE TPUHUMAETCSL. .

11.7. CrepxeHb KpyIJIOro IMOMEPEYHOro CEYEHUs U3 IUIACTUYHOTO MaTepuana paboTaeT Ha
kpyuenue. [Ipu pacuere mo 10mMycKaeMbIM KacaTeJIbHBIM HaNpsKEHUSM 3a IpeliebHOE HaNpsKeHHe
MIPUHUMAETCA ...

11.8. Ha pucyHke moka3aH CTep>KeHb, paboTaronuil no kpydeHue. M3BecTHsl BeauunHbl: M =
0,01 MH*wm, [t] = 50 MIla — nonmyckaemoe KacaTenbHOE HarpspkeHue. 13 pacuera Ha MPOYHOCTH IO
JIOTYCKAaeMbIM KacaTelbHbIM HaNpsyKEHUSIM MUHUMAJIBHO JOMYCTUMBIN TUAMETp CTEP>KHS paBeH
CM.

11.9. Ha pucynke noka3zana tpyOa, paboTaromasi Ha kpydeHue. 3amansl Benmnuuabl: M = 0,05
MH*Mm, D = 20 cM, d = 15 cM, penen Teky4ecTd mpu 4uctoM casure T, = 100 MIla. daktudeckuii
KOX(QPHIMEHT 3armaca U3 pacyeTa Mo TeKy4eCTH B CAMbIX HAMPSKEHHBIM TOYKAX PABEH ...

11.10. Ha pucyHkax IIOKa3aHbl 4YeTBIPE BApWAHTA HArpyKEHHs OJHOTO M TOrO K€ Baja
MomeHTamu M, 2M, 3M u 6M. Ban Oyzner uMeTh HaMMEHBIIUH TUAMETp MPU €ro HarpyXeHUu IO
BapHaHTY ...

11.11. Ha pucynke nokasaH cTepxeHb, paboTaromuii Ha kpyueHue. Eciin HanpaBieHue MOMeHTa
M1 u3MEHHUTh Ha MPOTUBOIOJIOXKHOE, TO MPOYHOCTH CTEPKHS M3 pacdyera MO MaKCHMaJbHbIM
KacaTeIbHBIM HAIPSKEHUSM ...
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11.12. Crepxenb pabotaer Ha KpydyeHue. Bemmumaet M u d 3amanel. W3 ycnoBus
PaBHOIIPOYHOCTH IO HANPSDKEHUSM JUaMETp Bajla Ha MPaBOM I'PY30BOM Y4aCTKE PaBeEH ...

11.13. Ha pucyHKe MoKa3aH CTEep)KeHb, paboTaroliuii Ha KpyueHue. 3aaanbl Beaununusl: d = 10
CM, TIpe/ie]l TeKYy4eCTH MpHU yrucToM casure T, = 120 MIla, koaddunuenT 3amaca 1mo tekydecta N, = 2.
N3 pacdera mo AomyckaeMbIM KacaTeJbHBIM HaNpsHKEHUSM MaKCHUMAJIbHO JONYCTUMOE 3HAUCHHE
MomeHTa M paBHo _ kH*wm.

11.14. CrepxeHb KpYIJIOTO IOMEPEYHOTO CEUYEHHUS U3 XPYNKOro Mmarepuaia paboTaeT Ha
KpydeHue. Jlonyckaemoe HalpspKeHHe OoNpeensercs o Gopmyie ...

11.15. [lonmyckaemoe HamnpsbkeHUE s IUIACTUYHOIO MaTepuaia Ipd 4YHUCTOM  CJABHIE
onpenensiercs o Gpopmyre [t] =
Tema 12: Pacuer HA )KeCTKOCTH IPH KPYUYEHHUHU

12.1. OTHOCUTENBHBIN YroJI 3aKpYUUBAHUS AJIsl CTEPHKHS C KPYIJIBIM CEUEHHUEM ONPEIEIIAETCS 110
dbopmyre ...

12.2. CrepKeHb CKpydHBaeTCS ABYMs MOMeHTaMu (cM. pucynok). d = 10 cm, G = 8*10* MIIa,
[t] = 50 MlIla, [6] = 0,0017 pan/m. W3 pacyeToB Ha MIPOYHOCTH M IKECTKOCTh MaKCHMAaIbHO
JIONyCTUMasl BEIMYMHA MOMeHTa M paBHa  MH*wm.

12.3. Ha pucyHke NOKa3aHbl JBa CTEP)KHSA U3 OJHOTO Marepuana, paboTaroliue Ha KpydyeHue.
[Tonepeunoe ceuenus crepxkus | — kpyr. Crepkens Il mycToTemnslii ¢ IONEPEeYHBIM cedeHrneM B (hopme
KoJsblia. OTHOILLIEHHE )KECTKOCTH IONIEPEYHOT0 CEYEHUs CTEPKHSA | K )KECTKOCTH MOMEePEeUHOro CeYeHus
crepxkHs Il paBHoO ...

12.4. Ha pucyHke nokaszaH CTEp>K€Hb, MCIBIThIBaIOIMI aedopMamnuio KpyuyeHue. M3BecTHble
BenmuuHbl: M, d, G — Moaynb ciaBura marepuaina cTepkHs, [@] — JOnyCTUMBIA OTHOCUTEIbHBINH YToJl
3aKpy4MBaHMs. Y CIIOBUE )KECTKOCTH JJISl CTEPAKHS UMEET BUT ...

12.5. Ha pucyHke nokasaH cTep)keHb, paboTarommii Ha kpydeHue. Bemmuunsl L, G, Jp, [@c]
(momyckaemblii yron noBopota ceuerusi C) 3aganbl. MakCuMaabHO JOMYCTUMOE 3HaYeHuEe MOMeHTa M
PaBHO ...

12.6. Ha pucyHke 1mokasaH cTepxeHb, padoTaromuii Ha kpydenue. M3sectHsl Beanuussl: |, GJp,
M. Yron noBopoTta ceueHust C paBeH HyJI0, Koria MOMEHT M1 numeer 3HadeHue ...

12.7. Pa3MepHOCTh OTHOCUTEIBHOTO yIJIa 3aKpYIHBAHUA ...

12.8. Ha pucyHke 1nokasaH Ball, CKpyunBaemblii MomeHTamu 2M, M, M. Bennuunsl d, G u [0]
u3BecTHbl. Ecnu [0] — nonmycTuMBbIi yron 3akpy4nBaHusi, TO MaKCUMaJIbHOE KacaTeabHOE HalpsHKeHHe
B [IOTNIEPEYHOM CEUEHHUH Bajia PaBHO ...

12.9. Ha pucyHke noka3aH ctepkeHb anuHoi | = 15 cm, pabotaromuii Ha kpydenue. KoHieBbie
CEUEHUs CTEP)KHS MOBEPHYJIUCh OTHOCUTENBHO Jpyr Apyra Ha yroa ¢ = 0,017 paa. OTHOocUTETbHBIN
YTOJI 3aKpY4YHBaHUS PABEH ...

12.10. CrepxeHb, MOKa3aHHBIA Ha PUCYHKE, MCIBIThIBAET AedopMaiiio KpyueHue. 3BeCTHbI
BenmuuHbl: M, |, [@c] — momycTumeiii yron moBopora momnepeuHoro ceuenuss C B paamanax, G —
MOJyJIb C/IBUTA MaTepualia CTepxHs. MUHUMAIBHO IOMYyCTUMOE 3HaueHUe auameTpa d paBHo ...

12.11. JleBbiit koHer ctepkHs AB (CM. pUCYHOK) KECTKO 3allleMJIEeH, MpaBblii YCTAaHOBJEH B
HOAIINIHNUKE CKOJbxkeHus. OnemeHT BC abcomoTrHo sxectkuil. M3pectHsl Bemuumusl: |, GJ, —
KECTKOCTh TMOIEPEYHOro cedyeHus crepkHs AB Ha kpydenwe, [0] — momyckaemas BelMYHHA
BEepPTHUKAIbHOIO nepeMenieHus Touku C. MakcumanbHO T0MyCTUMOE 3HaUeHue cuiibl F paBHo ...

12.12. MakcuMalbHbIiI OTHOCUTENBHBIA Yrojl 3aKpydMBaHUs JI1 CTEP)KHSA, MOKa3aHHOTO Ha
pHCyHKe, paBeH ... M3BecTHbl Benmuunubl: M, d, G — MOIyb CIBUTA MaTepralia CTepPIKHSI.

12.13. Ha pucyHke mokas3aH CTep)KeHb, CKpyYHBaeMbIil TpeMsi MOMeHTamu. Benmuuner M, G, d,
[@]a-c (momycTHMBIIT B3aMMHBII yroJl MOBOPOTa KOHIEBBIX CEUCHUI CTEpIKHS) M3BECTHBL V3 pacuera
Ha JKECTKOCTh MaKCHMAJIbHO JIOIYCTUMOE 3HaYeHue L paBHo ...

12.14. Ha pucyHke noka3aH OIacHBIM y4acTOK Baja, paboTaroluii Ha KpydeHHue IpH 3HAYEeHUsX:
M = 8 kH*wm, [t] =35 Mlla, [0] =0,5 rpag/m, G = 0,8*10™ ITa.

1o pe3ynpraram NpoOBEPOYHBIX PACUETOB HA JKECTKOCTHh M POYHOCTh MOKHO CKa3aTh, UToO ...
Tema 13: Ilonepeunasi cujia, U3rudaOUMi MOMEHT U MX MIOPbI
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13.1. OpHomponeTHass KOHCONbHAs Oanka HarpyxkeHa cwioid F. Pasmep | 3aman. 3HaueHus
M3THOAIOIIEeT0 MOMEHTA U TOMIEPEYHON CHJIBI 110 a0COTIOTHOW BETMYMHE B ceueHHH -1 paBHHI ...

13.2. banka gnunoii | Harpyxena momenTom M. [Tonepeunas cuia no JjauHe OAJIKY ...

13.3. JIByxmposieTHas KOHCOJbHAs OaJika ¢ IIapHUpOM HarpykeHa cuinon F = 2 xkH. JIuneinsrii
pasmep | = 0,5 M. MakcumanbHOE 3HAYCHHE M3THOAIONIETO MOMEHTa B Oajike MO aOCOFOTHOM
BEJIMYMHE PaBHO ... (KH*M)

13.4. Cxema Harpy)XeHusi KOHCOJBHHOM Oallki BHEUIHEW HArpy3KOil IOKa3aHa Ha pPHUCYHKE.
3HaveHHe MaKCHUMAJIbHOTO M3THOAIOIIEr0o MOMEHTA IPH MepeHoce mapel cuil ¢ MomeHtoM M = Fl u3
ceueHus A B ceueHue B ...

13.5. Ha cxeme mnokazaHa OTCEUCHHas 4YacTh OaJlKW W Harpyska, JCHCTBYIOIIas Ha Hee.
HeBepHbIM siBIIsIETCS YTBEPXKACHUE, YTO U3THOAIOIINNA MOMEHT ...

13.6. Dmropa u3rubarmyux MOMEHTOB MOKa3aHa Ha PUCYHKE. B OTHOIIEHWH NEUCTBYIOIIECH Ha
0aJKy Harpy3Ku, HEBEPHBIM SIBJISIETCS YyTBEPXKACHHUE, UYTO ...

13.7. Oguomnposnernas 6anka BC mmmnoit 31 Harpykena cunoit F u momentom M. Tlonepeunas
cwia B ceueHuu I-1 Oyzaer paBHa Hy:mt0, ey 3HaueHue M paBHoO ...

13.8. Ha pucyHke mokaszaHa 3Mopa MOMepevHbIX CHIl. [IpaBHIIbHBIM SIBISIETCS YTBEPKICHUE,
qToO..

13.9. Ha cxeme moka3aHa OTCeYHas 4acTb CTEP)KHS M Harpyska, JACHMCTBYIOLIas Ha Hee.
HeBepHbIM siBIIsIETCS YTBEP)KACHUE, YTO U3THOAIOIINNA MOMEHT ...

13.10. Ha pucyHke moka3aHa OTCEUYEHHas 4acTh OaJKM M Harpyska, JCWCTBYIOIIas Ha Hee.
HeBepHbIM siBIsIeTCS YTBEPIKIEHUE, YTO MONEpEYHas Cuia ...

13.11. Opnomnponernass 6anka BC mmmHoit 3| wmarpyxkena cwioii gl u paBHOMEpHO
pacrpeiesieHHON Harpy3KOi MHTEHCHUBHOCTH (. MakcuMallbHbIE 3HAUYEHUSI U3rH0Aroero MOMEHTa 1
MOTIEPEYHOMN CHIIBI 110 aOCOJIFOTHON BEIMYUHE COOTBETCTBEHHO PABHHI ...

13.12. Ha pucyHke 1oka3zaHa 31topa nonepeyHbix cuil. HeBepHbIM SIBIISIETCS yTBEPKACHUE, UTO..

13.13. Ha cxeme mnoka3zaHa OTCEYE€HHas dYacTb OaJKM M HArpyska, JCWUCTBYIOIIAas Ha Hee.
HeBepHbIM siBIIsIETCS YTBEP)KACHUE, YTO U3THOAIOMINNA MOMEHT ...

13.14. KonconbHas Oanka qmuHoi 2| Harpyxkena cunamu Fi u F. Ceuenne I-1 pacnonoxeno
O0eckoHeyHO Oyn3ko B 3ajenke. M3rubarommii MoMeHT B ceueHuu [-1 paBeH Hynto, eciau 3HaueHuUe
cuibl F1 paBHO ...

13.15. DOmiopa wu3rubarolMx MOMEHTOB IIOKa3aHa Ha pucyHke. HeBepHbIM sBIsSeTCS
YTBEPXKACHHE, UTO MONEPEYHas CHIIA ...

Tema 14: HanpsizkeHusi B nonepevyHoM ce4eHUH CTEP KHSA MPHU IJI0CKOM U3rude

14.1. MakcuManbHble KacaTelbHbIE HANpsDKEHUS B Oajlke MpsSMOYToJbHOIO CEYeHHsl, Korja
(dbopMa 1 pazMepsl MONEPEYHOT0 CEUEHUs 110 JUIMHE HE MEHSAIOTCS, BOSHUKAIOT B TOYKAX MONEPEUYHOTO
CEUEHUs, B KOTOPOM ...

14.2. Dmiopa pacnpezeneHuss KacaTelbHbIX HANpSHKEHWH 10 BBICOTE MNPSIMOYTOJIBHOTO
MIOTIEPEYHOr0 CEUeHMsI OalIKM MOKa3aHa Ha CXEME ...

14.3. Jlns onpeneneHus HOPMAJIbHBIX HaNpsHKEHUM B TOUKaX MOMEPEYHOro CeYeHMs OalKu Mpu
IUTOCKOM M3ru0e ucnosb3zyercs popmyna ...

14.4. KoHconpHas Oajika MpsIMOYTOJILHOTO cedeHus ¢ pasmepamu b u h Harpyxena cuinamu F.
JIuneitnpiii  pasmep | = 10h. OrHomeHHe MaKCUMaIbHOTO HOPMAIBHOTO HANPSDKEHHS K
MaKCHUMaJIbHOMY KacaTeIbHOMY HAIPSHKEHHIO B OaliKe (Omax/ Tmax) PaBHO ...

14.5. Tlpu ompeneneHnu HauOOJBIIETO HOPMAJIBHOIO HANPSIKEHHUS B IONEPEUYHOM CEUECHUU
OaJIKu, TIPU TIIOCKOM M3THOE, UCTIONB3YIOT (hopmyy ...

14.6. Konconb mymmHo# | mpsMoyronbsHOTO ceueHus ¢ pasmepamu b u h Harpyxena cuinoii F. I1pu
YBEJIMUEHUH JINHEHHBIX pa3MepoB OalKu B JBa pa3a MaKCHMalbHOE HOpMAJIbHOE HaNPSKEHHE ...

14.7. Ha KOHCOJIbHYIO CTYNeHYATyr0 Oanky amuHoi 2| neiicTByeT paBHOMEpHO pacrpe/eneHHas
Harpy3ka MHTeHCHBHOCTH (. [lomepeuHoe ceueHHe JICBOM CTYMEHHM — KBajpaT ¢ pasmepamu bXxb,
npaBasi — HMMEET TPSMOYroJbHOE cedeHne ¢ pasMepamu Db u 2b. MakcumanbHOE 3HaYeHHE
HOpPMaJIbHOTO HaMpsbKeHUs B Oanike paBHO ... (KoHIEHTpauio Hanps>KeHUl He YUUTHIBATh).
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14.8. OmHomponeTHas KOHCOJbHas Oajka MPSMOYTOJIBHOIO cedeHHus ¢ pasmepamu b u 2b
Harpyxena cwiaoi F. Jluneitneie pasmepsr b um | = 20b 3amanel. B ceuenmm I-1 3HaucHme
MaKCHMaJIbHOTO KacaTeJbHOI'O HANpsIKEHUS paBHO T. MakcHUMallbHOE HOPMaJbHOE HANpsIKEHUE B
OaJIKe paBHO ...

14.9. Dmropa pacnpeneneHus HOPMAIbHBIX HANPKEHUA TPU YUCTOM H3rube  Oayikw,
[OKa3aHHOH Ha cxeMme, UMeeT BUJ ...

14.10. 'eomeTpryeckoe MECTO TOYEK B IMONEPEYHOM CEUCHHH CTEPXKHS MPHU U3rHOe, B KOTOPHIX
HOpMaJIbHbIE HANPSDKEHUS paBHBI HYJIIO, HA3bIBAETCH ...

14.11. Ilpu mIOCKOM MOMEPEYHOM M3TMOE B TOYKAX IOMEPEYHOr0 CEUYEHHUs B OOIIEM ciyyae
BO3HUKAIOT HalpsKEHUS.

14.12. Dmropa pacripeieleHus HOPMAIbHBIX HANpsOKEHUH To BbIcoTe cedeHust Oanku [-1 ¢
pasmepamu b u h umeer Buf ...

14.13. Kouconp mmHo# | npsimoyroisHOTro ceyeHnusi ¢ pazmepamu b u h Harpyxena cunoit F.
Ecim Beicoty h yBenmuuuth B 1Ba pasa, a MHUPHHY D yMEHBIIUTH B JBa pa3a, MaKCHMalbHOC
HOpMaJIbHOE HaIpsKEHUE B OalKe ...

14.14. KonconpHast Oanka JiMHOW | MMeeT 1nBa BapHaHTa PACIOJIOKEHHS MPSIMOYTOJIbHOTO
norepeuHoro ceuenus. Cuna F, muneiinsie pasmepbl b u h 3amanel. B onmacHoMm cedenun Oanku
OTHOILICHUE HAUOOIBIINX HOPMAIIbHBIX HANPSHKCHUH GA\Gp PaBHO ...

14.15. Ina ompeneneHusl KacaTesbHbIX HaNpsDKEHUH B TOUKAX MONEPEYHOro Ce4eHus Oajkw,
MIPH IIOCKOM TTOTIEPEYHOM H3THOe, UCTIONB3YIOT POpMYITy ...

Tema 15: Pacuer 010K HA MPOYHOCTH

15.1. OgpHomponerHas JepeBsiHHas Oanka muuHOW | = 6 M HarpyKeHa paBHOMEPHO
pacrpe/ereHHOi Harpy3koil uHTeHcHBHOCTH (. Jnamerp monepeunoro ceuenust d = 30 cm. 3HaueHue
JI0IyCKaeMoro HopMajibHoro HanpsbkeHust [6] = 10 MIla. M3 pacuera Ha IpOYHOCTH IO HOPMaJIbHBIM
HaNpsHKEHUIM MaKCHUMaJIbHO JIOIYCTUMOE 3Ha4YeHUe UHTEHCUBHOCTH Harpy3ku  paBio  (xkH/m)

15.2. KonconpHast 6ayika JiuHONM HarpykeHa cuioi F. CedeHnue npsamoyroyibHoe ¢ pazmepamu b
u h. B ceyennn I-I makcumarabHOE HOpMajbHOE HANpsDKEHHE paBHO G©. lIpenen TekydecTd uis
MaTepuaina 0alku o, 3a1aH. Koaduimenr 3anaca npoyHOCTH 10 HOPMaIbHBIM HAPSXKEHUSIM PABEH..

15.3. banka uMeeT npsIMOYTOJIbHOE MOMEpPEeYHOe ceueHue ¢ pasmepamu 2b u 3b. IIpu nmoBopore
MIOTIEPEYHOT0 CEUYEHUs U3 MOJNOKEHUs A B mosoxkeHue B rpyzonoabeMHOCTh Oaiku, U3 pacyera 1o
HOPMaJIbHBIM HaNPSKEHUSM, ...

15.4. Tlpu pacuere Oajku Ha MPOYHOCTh IO KacaTeJbHbIM HaNpsHKeHUAM, Koraa (opma u
pa3Mepbl ONEPEUYHOT0 CEUEHUS 10 JUIMHE HE MEHSIFOTCS, ONACHBIM CUUTAETCS] CEUEHHUE ...

15.5. OnHonporserHas O6anka amuHOM | HarpyxeHa B cepeanHe nposiera MomMeHToM M. ®opma u
pa3Mepbl TOMEPEYHOro CE4YeHHs] M0 JUIMHE Oalku He MEHSITCA. 3HadYeHHE JO0IyCKaeMoro
HOpPMAJIbHOTO HaIpsDKeHMs s Marepuana Oanku [o]| 3agaHo. M3 pacuera Ha MPOYHOCTH IO
HOpPMAaJIbHBIM HaNpspKEHUSIM MOMEHT COIPOTHBIIEHUS MONEPEYHOro ceueHus npu usrube Wy nomxeH
OBITh HE MEHBIIE ...

15.6. KonconpHas Oajka MpsSMOYrOJILHOTO ceueHHs ¢ pasmepamMud Db u 2b Harpyxkena
PAaBHOMEPHO pACIPEECIEHHON Harpy3kou. JlomyckaeMoe HOpMalIbHOE HAINpPSKEHHE NI Marepuana
O6anku [c] 3amaHo. M3 pacdyera Ha NPOYHOCTH MO HOPMAIbHBIM HANPSKEHUSM MAaKCHUMalIbHO
JIOTTYCTUMOE 3Ha4eHHE NHTEHCUBHOCTU Harpy3Ku ( paBHO ...

15.7. Ilpu nmnockoM u3ruGe MakCHUMajbHblE HOPMallbHbIE HANPSIKEHUS JIEHCTBYIOT B TOUKaxX
MOTNIEPEYHOr0 CEUEHUH, ...

15.8. OxgHomposieTHast ABYXKOHCOJbHAsE Oanka HarpyxkeHa cwioil F. K 6anke momonHuTensHO
npukinangeiBaeTcs cuia F1 = F. C u3menenneM cxembl Harpy>KeHUsI POYHOCTh OAJIKH ...

15.9. KoHcomnbHas 6anka mpsiMOYroibHOTO ceueHust HarpyxkeHna cuioil F = 3 kH. [lomyckaemoe
HOpMaJIbHOE HampsDKeHHE i Martepuana Oanku [c] = 160 MIla, nunelinsii pasmep b = 20 mwm.
HawuGonpmias anuHa KoHcou | U3 pacdeTa Ha MPOYHOCTH MO HOPMAJIBHBIM HANPSDKCHUSM paBHA
CM.

15.10. JIBe Oanku OAMHAKOBOTO TMOIMEPEYHOTO CEUEHHUS M3TOTOBJICHBI M3 OJHOTO MaTepuaia u
Harpy’keHbl PaBHOMEPHO paclpeleIeHHOW Harpy3koil ¢ UWHTEHCUBHOCThIO (. banku Oymyr
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pPaBHOMPOYHBI, KOTJa JyuiMHAa KoHcoiau l; paBHa . BrusHueM kacaTeNbHBIX HAMPSKCHUMA
peHeopeYb.

15.11. KouconpHast Oanka anuHoil | Harpyxena momeHToM M. 3HAYeHHE JOIMYCKaeMOIO
HOpPMaJbHOTO HampsikeHus [c] u3BectHOo. M3 pacyera Ha MPOYHOCTH MO HOPMaIbHBIE HANPSKEHUSIM
MHUHHAMAJIBHO JIOITYCTHMOE 3HA4CHHE JUaMeTpa MONepeyHoro ceueHust d paBHo ...

15.12. KoncompHass Oanka mmuoM | = 1,5 M HarpyxeHa paBHOMEPHO paclpeaeieHHOM
Harpy3koii uHTeHcuBHOCTH ( = 640 H/Mm. IlomepeuHoe ceueHne — paBHOOCAPEHHBINH TPEYTOIBHHUK.
Jlomyckaemoe HOpMajbHOE HampspKeHHWe il Matepuana Oanku [c] = 160 MIla. M3 pacuera Ha
MPOYHOCTbH MO0 HOPMAJILHBIM HAMPSHKEHHSIM pa3Mep MONepeyHoro ceueHus O6aiku b pasen  (cm).

15.13. Ilpu pacuere OankyM Ha MPOYHOCTH MO HOPMAIBHBIM HAIPSDKEHHUSAM, Koraa ¢opma u
pa3Mepbl OMEPEUYHOT0 CEUEHUs MO JUIMHE OAJIKK HEe MEHSIOTCS, ONTIACHBIM CYUTAETCS CEUCHUE ...

15.14. OnnonposietHast Oanka jumHOM | Harpyxena momentom M. K Gajike JOMOJHUTEIHHO
npukiaapiBaercss MoMeHT My = M. C n3MeHeHrneM cXeMbl HarpyKeHHs IPOYHOCTh OalIKH ... YdecTb
TOJIbKO HOPMaJIbHbIE HAPSKCHHUS.

15.15. OmgHonponernas Oanka qmuHoN | Harpyxkena cwmoir F. CeueHue mpsMOYyrojibHOE ¢
pasmepamu 2b u 3b. Tlpexen texkydectu mis marepuana Oanku o, 3amgaH. Koadduiuenr 3amaca
MIPOYHOCTHU IO HOPMAJTbHBIM HAMPSXKEHUSIM PABEH ...

Tema 16: Ilepemenmiennsi npu usrude. Pacuer 6aji0k Ha KeCTKOCTh

16.1. KonconbHast 6anka mmHoi | = 80 cm Harpyxena momentom M = 40 Hwm. Ilonepeunoe
ceyeHue Oanku mpsiMoyrosibHUK: b = 4 cm, h = 0,6 cM. Moaynb ynpyroctu marepuana £ = 2*10°
Mlla. Panuyc kpuBu3Hbl Oaniku B ceueHuu [-I paBen  (m).

16.2. KoHnconbHas Oanka aiauHOW | HarpyeHa paBHOMEPHO paclpeelICHHOW Harpy3Koii
UHTEHCUBHOCThIO (. Moaynb ympyroctu matepuana E. Ceuenue kpyrioe auamerpom d. Pamgmyc
KpUBU3HBI OCH OaJIKU B OITACHOM CEYEHUH PABEH ...

16.3. CrepxxeHb U3 OJHOPOJHOIO MaTepuayia HarpyxeH MoMmeHTtamu M. JKecTkocTh
norepeyHoro ceuenus Ha m3rud Ely mo pnmne nocrosHHa. Pajguyc KpUBHU3HBI p OCH CTEP)KHS PABEH ...

16.4. Ctepxenn anuHou | HarpykeH MmomenTamu M. JKecTKOCTh MOMEPEUYHOr0 CEUCHUs Ha U3THO
EJx no anmune nocrosiHHa. [Ipu yBenMueHUM JUIMHBI CTEP>KHSA B JIBa pa3a paguyc KPUBH3HBI P OCH
CTEpPXKHS ...

16.5. JlepeBsiHHas Oajka MPSIMOYTOJIBHOTO CEYeHHUs MHMPHHONW D = 6 cm Beicotoit h = 4 cm
M30THYTA Ha Jyre OKPYXHOCTH pamuycoM 40 m. Mogyms ympyrocts gepesa E = 10 MIla.
MakcumanbHOe HanpspkeHue B 6anke pasHo  MIla.

16.6. OnHomnposnieTHas Oanka anuHOM | B cepeamue mposiera HarpykeHa cuinoi F. XKectkoctsb
MOTIEPEeYHOro cedyeHus: Ha u3rud EJy moctosHHa mo jumHe. [Ipu yBenuueHUM JUIMHBI MpoJieTa B JiBa
pa3a MaKCUMaJbHbBIN TIPOTHUoO ...

16.7. Kouconp muHoi 2|1 HarpykeHa qByMmst MOMeHTaMH. JKeCTKOCTh MOMEPEYHOr0 CEYSHUs Ha
mrud EJy mo nmmune moctosiHHA. [Iporu® cBOOOJHOTO KOHIIA KOHCOJM PaBeH O, €CIM 3HAaYeHUe
MOMeHTa M paBHoO ...

16.8. Ha pucyHke mokasaH NpuMepHBIN BUJI U30THYTOM ocH Oanku. Cxema HarpyxeHus Oajku,
COOTBETCTBYIOIIIAS MPEICTABIIEHHON (hopMe M3rnda, mokasaHa Ha CXEMe ...

16.9. KoHconp Ha MOJIOBMHE AJIUHBI HarpykeHa paBHOMEPHO pacngeneneHHoﬁ Harpy3komn
uHteHcuBHOCTH ( = 20 kH/M. Monynb ynpyroctu marepuana 6anku £ = 10" MIla, pasmep | = 2 m.
ITporu6 Ha cBOOOAHOM KOHIIE KOHCOJIM HE AOJDKEeH mpeBbimath [8] = 1 cMm. U3 ycrnoBus jkecTKOCTH
JMaMeTp morepeyHoro ceucnus d pasen  (cm).

16.10. KonconpHas Oanka mmmHON 2| Harpyxkena cunoit F u momentom M = Fl. Pa3mepsr
MOTIEPEYHOTr0 CEYeHUs Mo JUIMHe Oanku He MeHstoTcs. Moayns ynpyroctu marepuana E. dopma
M30THYTOM OCH OaJKu Ha MEPBOM YYaCTKE OINMCHIBAETCS KPUBOU Hopsijika, a Ha BTOPOM

NOpsAIKA.

16.11. OmHonponetHas Oanka amuHOH |, BEIcOTOM h HarpykeHa paBHOMEpPHO pacrpeeieHHOM
Harpy3koil. Pagnyc KpuBHU3HBI HEUTPATLHOTO CJIOS OAJIKK B CEpelMHE MposieTa paBeH p. JKECTKOCTh
nornepeyHoro cedenust Ha u3ru0 EJy mo Bcelt qmHe mocTosHHAa. MakcuMmanbHOE HOpMaibHOE
HanpspKeHue B Oaike paBHO ... (BiausHue nonepevyHoil cuibl Ha U3MEHEHUE KPUBHU3HBI HE YUUTHIBATD).
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16.12. Yyacrok 0anku HarpykxeH paBHOMEPHO pacHpeAeieHHON Harpy3koil MHTEHCHUBHOCTH (.
Monayns ynpyroctu matepuana E. [1o pymMHe ydacTka pa3mepsl MOMEPEYHOr0 CEUCHUSI HE MEHSIOTCS.
®opma ocu U30THYTON OAJIKU Ha JAHHOM Y4acTKe OMHMCHIBACTCS KPUBOM HOpsAJKA.

16.13. Koncomns mmunHoii | Harpykena cuinoit F. Ceuenne 6ajaku mpsMoyrojibHoe ¢ pasmepamu b
u h. Monyne ynpyroctu marepuana E. [lpu yBennuenun nuHelHbx pasmepon (I, b, h) B aBa pasza
3Ha4eHHEe MAKCUMAaJIbHOTO Iporuoa ...

16.14. KonconpHast O6anka qmuHo# 2| Harpyxena cuiiamu F. Moayns ynpyroctu marepuana E,
0CEBOM MOMEHT nHepLuu ceueHus Jy 3aaanbl. [Iporu6 KoH1IEBOTO ceueHMs MPUMET 3Ha4eHue O, Kornaa
3HaueHue cuiibl F paBHo ...

16.15. KoHconp HarpyeHa BHEIIHUMH MOMEHTaMH. [IpUMepHBIN BUJI W30THYTOH OCH OaJIKu
[I0OKa3aH Ha CXEME ...

Tema 17: Buabl HArpy:KeHUsI CTEPKHA

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

17.2. O1ieHKy OIpOYHOCTU MaTepuasa Mpu 3aJaHHOM HaIpsSXKEHHOM COCTOSIHUM B OMACHOM TOYKE
CTEPXHS C KPYTJIbIM CEYEHHEM IIPOBOAT C UCII0JIb30BAHUEM TEOPHIl IPOYHOCTHU IIPHU:

17.3. Ilpu 1aHHOM BapHaHTE HArPYKEHHsI CTEPIKEHb MPSMOYTOJIBHOTO CEYCHHS C pasmMepamu b u
2b WCIIBITHIBACT ...

17.4. Pama kpyriioro ceueHus HarpyxkeHa cuioi F. Kpyuenue u miuockuii nomnepeyHslii U3rud
UCHBITHIBACT(-I0T) Y4aCTOK(-KH) ...

17.5. Cxema HarpyKeHHUsl CTEp)KHS KBaJpaTHOTO CEYEHHs BHEIIHUMH CWJIAMHU IIOKa3aHa Ha
pUCYHKE (OJHA CHJIa JIEKUT B IUIOCKOCTH 4YepTeka, BTOpas — MEPHEHAUKYISPHO IJIOCKOCTH).
Hedopmaruu (pacTsbkeHue, KpydyeHHe M IUIOCKUI nonepeyHblii n3rud) 0JHOBPEMEHHO BO3HUKAIOT Ha
ydactke (-ax) ...

17.6. Cxema HarpyXeHUsl CTE€p)KHS BHEIIHUMM CUJIaMHU NpPEACTaBICHA Ha pUCYHKE. J[IMHBI
Y4aCTKOB OJIMHAKOBBI U paBHbI |. TpeTuii y4acTOK CTEpIKHS UCIBITHIBACT 1S()OPMALHUH ...

17.7. Cxema HarpyxeHus pambl IOKazaHa Ha pucyHkKe. IlepBblif y4acTOK HCHBITHIBAET
, BTOpOi1 .

17.8. Ilpu naHHOM BapuaHTe HarpykeHus crepxeHb | paboTaer Ha nedopMalMio pacTsKEHHE.
Ecnu ynanuts ogny cuity F, To ctepkens | Oyner uCHbITHIBATS ...

17.9. CtepkeHb MPSIMOYTOJBHOTO cedeHusi ¢ pasmepamu b u 2b marpyxen cumamm F u Fi.
CrepsxeHb paboTaeT Ha YUCTHIM KOCOM U3rubd, Koraa 3HaueHue cuiiel F1 paBHo ...

17.10. Ilpn 3agaHHOM BapHaHTE HArpy>KE€HUs BHELIHMMM CUJIAMH CTEP)KEHb IPSIMOYTOJBHOTO
CEYCHUS ¢ pa3Mepamu b u 2D ucnbIThIBACT ...

17.11. Pama kpyrioro momepeyHoro ceyeHus HarpyxkeHa cuigamu F u 2F. Yyactok pamsl |
UCIBITHIBAET ...

17.12. CxeMa Harpy>KeHHsI paMbl BHEIIHUMH CHJIaMM IIOKa3aHa HA PUCYHKE. Y4acTOK pamsl [
OyZeT UCIBITHIBATh AeopMaluio KpydeHne, Korjaa 3HaueHue cuibl F1 paBHo ...

17.13. Cxema Harpyke€Hus paMmbl KPYIJIOTO IIONEPEYHOrO CEYEHMsI II0OKa3aHa Ha PHUCYHKE.
VYyacTtok pamsl | ucnbITBIBaET ...

17.14. Ha crepxenp neiicTByroT BHemHue cuiibl F u 2F. Ceuenue npsiMoyrosiabHOE € pa3MepaMu
b u 2b. Yyactku crepkHsS HCHBITHIBAIOT: a) 1 — KpydeHue, 2 — Kocoil m3rub; 6) 1 — mockwuit
MOTIEPEYHBId M3rH0, 2 — KPyYeHHE W TUIOCKHU IMOMEpeYHbId M3rud; 6) 1 — KpyueHHe W IUIOCKHA
MOTEPEYHBIN U3THO, 2 — KOCcOW M3Tru0; 2) 1 — KpydeHHe U TUIOCKHI TIOTIePEYHbIH N3rHo, 2 — KpyUeHUE U
KOCOH M3THu0.

Tema 18: IIpocTpaHCcTBeHHBbIH U KOCOH U3rub

18.1. IomepeuHoe ceyeHne CTEPKHS NPSIMOYTOJIBHUK ¢ pazmepamu b u 2b. [Tnockocts neiicTBus
usrubaromero MomenTa M pacronoxkeda Hajx yrioM 45° K TIIaBHBIM IIEHTPAJILHBIM OCSIM. 3HAYEHHUE
MaKCHMaJIbHOTO HOPMAJIbHOT'O HAIIPSKEHUS B JaHHOM CEYEHHUHU PABHO ...

18.2. CrepkeHb KBaJpaTHOTO CeueHUs HarpyxeH BHemHuMH cuiamu F u 2F. Jluneiinbie
pa3mepsbl b u | = 10b 3aganbl. 3HaueHnE HOPMATIBLHOTO HANPSIKEHHS B TOUKE B paBHO ...

18.3. Crepoxenpb anuHoi | mpsMoyronbHOTO ceveHus ¢ pazmepamu b u 2b Harpyxen MomeHTOM
M. TI1oCKOCTh JEHCTBHS MOMEHTa pacrojiokeHa 1mon yriaom 60° k ocu Y. Moayiab ynpyroctu
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marepuana E, pazmep b u3BectHsl. Jlunelinas nedopmanus B Touke B, B HanpaBIeHUU OCU CTEPIKHS,
JIOCTUTHET 3HAYEHUS €, €CIIM MOMEHT M OyleT paBeH ...

18.4. CrepskeHb HarpyeH cuioil F, koropas pacrnonoxena Haj yriaom o = 30° Kk BepTHKaIbHOM
OCH CHMMETPUHU M JIGKHT B IUIOCKOCTH ceueHus. Jluneinbie pasmepbl b u | 3amansl. HopmanbsHoe
HanpsbkeHue B Touke B ceuenus I-I paBHo ...

18.5. CrepikeHb MPSIMOYTOJILHOTO CeYeHUs ¢ pa3mepamu b u 2b, mmHOM | Harpy:xeH MOMEHTOM
M. TInockocTh JEHCTBHA MOMEHTA PAcHONIOKEHa 10 yriioM 45° K TJIaBHBIM LEHTPAJIbHBIM OCSIM
cedeHus. OTHOLIEHNE 3HAUEHUI HOPMaJIbHBIX HanpskeHui B Toukax B u C paBHo ...

18.6. CrepkeHb KBAJpaTHOTO CEUYCHUS HArpy)XeH BHEIIHUMHU cwiamu F u Fi. JlunHeitHbie
pa3mepsl | u b 3amanbl. HopManbHoe HanpsbkeHue B Touke B paBHO Hyto, korna cuia Fp paBHa ...

18.7. TIpu kocoM n3rude MOJHBIN TPOTUO CEUCHUSI CTEPIKHS OMPEIEIAETCS KaK ...

18.8. CteprkeHb MPSIMOYTOJIBHOTO cedeHus ¢ pasmepamu b = 2 cm, h = 3 oM, mmmnoit | = 40 cm
Harpy>keH BHEIIHUMH cUjaMH. Marepuas cTep)kKHs OJIMHAKOBO paboTaeT Ha PacTsIKEHUE U CKaTHeE.
Jonyckaemoe HampspbkeHue s Marepuana [c] = 160 MIla. M3 pacuera Ha NpPOYHOCTH IO
HaMpsDKEHUsAM 3HaueHue cuibl F paBuo  H.

18.9. Crepxenb anuHoi | mpsMoyronbHOTo cedeHus ¢ pazmepamu 2b u 3b Harpyxen cunamu Fp
u F,. U3smepennsie nuHeinble aedopmanmu B Toukax B u C mo HampaBlIeHUIO OCH CTEPXKHS OKa3alluCh
oauHakoBbl. CiieioBaresibHoO, oTHomIeHue Fi/F; pasho ...

18.10. CtepxeHb MPSMOYTOJILHOTO ceueHusl ¢ pasmepamu 2b u b Harpysken cuoii F, nexarineit B
IUIOCKOCTH ceueHus Xy o yriom 30° k ocu y. Moxyns yrnpyrocti Matepuia E u pasmep | 3aiaHsl.
Jluneitnas nedopmarusi B Touke B 1o HampaBieHHUIO OCH CTEP)KHSI paBHA ...

18.11. CrepkeHb MPSIMOYTOJIBHOTO CeUeHHs ¢ pasmepamu b u 2b Harpysxen cunoit F, nexarieii B
wiockoctu Xy. Pasmep | 3aman. HopmanbHoe HampsbkeHUe B TOUKE A paBHoO ...

18.12. CrepkeHb KBaIpaTHOIO CEUeHUs HarpykeH BHemIHMMU cuwiamu F u 2F. Jluneiinbie
pasmepbl | u b 3amanpl. 3HaYeHHE MAKCHMAIBbHOTO PACTATHBAIONICTO HOPMAJIBHOTO HAMPSHKCHHS B
CTEpPXHE PaBHO ...

18.13. B momepe4HOM MpPSIMOYTOJbHOM CEUYEHHH CTEpXKHsS ¢ pasmepamu b u 2b ompenencubr
3HaueHus n3rubaromux MoMmeHToB My = 2M u My = M. HopmanbHoe HanpsbkeHue B Touke B paBHo ...

18.14. KonconbHas Oanka HarpyxeHa MoMeHTamu M u 2M. CedyeHue HpSAMOYTOJIbHOE C
oceBbIMH MoMeHTaMu comnpotusnerus Wy = 2W, Wy = W. Marepuan 6anku oJuHakoBO paboTaeT Ha
pacTsbkeHne-cokarue. Jlomyckaemoe HopMallbHOE HampsbkeHHe [G] 3amaHo. M3 pacdyera Ha MpOYHOCTH
10 HOPMAJIBHBIM HAaIIPSKEHHUSM MUHUMAJBHO JAOITyCTHUMOE 3Ha4€HUE napaMerpa M paBHoO ...

18.15. CrepkeHb NPSAMOYTOJILHOTO CeueHHs ¢ pasmepamu b um 2b, mnuuoit | Harpyxken
BHEIIHUMU cuiiaMu F1 u F;. 3HaueHne HOpMaIbHOTO HampsKeHHs B Touke B Oyzaer paBHO 3HaueHUIO
HOpPMaJIbHOTO HampskeHus B Touke C, koraa otHorrenue Fi/F, paBHo ...

Tema 19: M3rud ¢ pacTsizkeHHEeM-CKaATHEM

19.1. CtepkeHb Kpyriioro ceuenus auametpom 0 HarpykeH cuioi F. 3HaueHre MaKCUMaIbHOTO
HOPMaJIbHOTO HAIPSDKEHUS PABHO ...

19.2. CryneHuatblii cTepkeHb HarpykeH cuioil F. Jluneiinsii pasmep b 3aman. 3naucnme
MaKCHMaJbHOTO HOPMAJIbHOT'O HAIIPSKEHUS B CTEPIKHE PABHO ...

19.3. Cxema HarpyxxeHusi ctepxHsi cwiamu F u F; = F nokazana Ha pucynke. [lonepeunoe
CEYCHUE — PABHOOCIPEHHBIH TPEYrOJNBHHK C pa3MepoM ocHoBaHus b um BeicoToit h. [lpu cmene
HampaBlieHUsT cuibl F1 Ha NPOTHBOIONIOKHOE MaKCHUMAaJbHOE pACTATHBAIOIIEEe HAMpsHKEHHE B
MIOTNIEPEYHOM CEUEHUU CTEPHKHS ...

19.4. Crepxenp Kpyrioro ceueHust auamerpom d marpyxen cuiamu F u Fi=F. Ilpu cmene
HampaBJIeHUsl CUIIbI F1 Ha MPOTUBOIIOIOKHOE MAaKCUMAJIbHOE HOPMaIbHOE HAIPSIKEHHUE . ..

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

19.6. CrepkeHb KBaJpaTHOTO CeUeHHsS CO CTOpoHOH b Harpyxken nByms cuiamu F. Ecmu
W3MEHHUTh HAlpaBICHUE OJHOW M3 CHJI Ha MPOTHBOIIOJIOXKHOE, TO 3HAYEHHE MaKCUMaJIbHOIO
HOPMaJIbHOTO HANPSKEHUS .. .
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19.7. CtepxeHb KBaJIpaTHOTO CEYCHHUSI CO CTOPOHOM D Harpy»KeH BHEIIHUMH CHIIAMH. 3HAYCHUE
HOPMaJIbHOTO HaMpsDKEHUs B Touke B paBHoO ...

19.8. Crepkenp kpyriioro cedeHus auamerpom d HarpyxkeH aBywms cuiaamu F u Fp = F. Tlpu
CMEHE HampaBjeHHs CHIbl F1 Ha NPOTHUBOMNOJOKHOE 3HAYCHHE MAKCHMAaJbHOTO HOPMAJIbHOTO
HaIpPSDKEHUS B IIONIEPEYHOM CEUEHUU CTEPIKHS ...

19.9. CrepkeHb UMEET MPAMOYIOJIbHOE cedcHHe ¢ pasmepamu b u 2b. KoopamnaTtel Toukm
npuiaoxenus cuiabl F 3amaner: Xg = b/4, yr = b/2. 3HaueHHe MaKCHMAJIBHOTO HOPMAJILHOTO
HaMpPsHKEHUS 0 a0COTIOTHOM BETMYMHE PABHO ...

19.10. Crepxenp Harpyxen cunamu F. [TonepeuHoe cedenne paBHOOEIPEHHBIN TPEYrOJIbHUK C
pa3mepoMm ocHoBaHus D u BeicoTOl 2D. MakcuMmanbHOE pacTArMBaroliee HANpsHKCHUE B CTEPIKHE
PaBHoO ...

19.11. CrepskeHb Kpyrioro cedeHus auamerpoM O Harpy:KeH BHEIIHUMH CHJIAMH. 3HaYCHHE
MaKCHMaJIbHOTO HOPMAJIbHOT'O HAIIPSKEHUS B IONIEPEYHOM CEUEHUHU CTEPIKHS PABHO ...

19.12. CreprxeHb MPSAMOYTOJILHOTO ceueHHs ¢ pasMepamu b u 2b HarpyxeH BHEIIHUMHU CHIIaMU
F u 2F. B ceuenun -1 3HaueHne HopmasbHOrO HanpskeHus B Touke C paBHoO ...

19.13. Cuna npusio)keHa B LEHTPE TSHKECTH IONEPEYHOr0 CEYEHHUsS IO HaIPaBJICHUIO OCH
crepxHs. [Ipu mepemernieHuM cuiabl OT LEHTpa TSKECTH, NapalieIbHO HAYaJIbHOMY IIOJIOKEHUIO,
HOpMaJbHOE HANPSDKEHUE B IIEHTPE TSHKECTHU MOMEPEUHOrO CEUSHUS ...

19.14. CrepikeHb KBaIPaTHOTO CEUYCHUS CO CTOPOHOI b Harpy)xeH BHEITHUMH CHIIaMH. 3HAYCHHE
MaKCHMaJbHOTO HOPMAaJIbHOTO HAIIPSKEHUS B CTEP>KHE PABHO ...

19.15. CrepxeHb KBaJipaTHOTo cedeHus ¢ pazmepamu bxb, mmnoit | = 10b HarpyxeH BHEIIHUME
cwiamu 2F u F. 3Hauenue HopMalibHOTO HanpspkeHus B Touke C paBHO ...

Tema 20: U3rud ¢ kpyyeHuem

20.1. Cxema Harpy>KeHHs CTEP)KHsS KpYIrJoro cedeHus auamerpom d, mimHoi | mokasana Ha
pUCYHKe. 3Hau€HHE JOIYCKAaeMOro HamlpspKeHUs Uid Marepuaia [G] 3aaHo. 3HaueHUe IapamMmerpa
BHEIIHEH Harpy3ku M, 1o Teopur HauOOJIbIINX KAacaTeIbHBIX HAPSHKEHUH, PaBHO ...

20.2. CrepkeHb KPYIJIOro momepeyHoro ceueHust aumamerpom d, mmuo#t | = 10d marpyxen
cuioii F. HanpsbkeHHOe cocTosIHME, KOTOPOE MOKa3aHO Ha PUCYHKE, COOTBETCTBYET TOUKE ...

20.3. B nmonepeyHoOM CeUeHUH CTep KHs AEHCTBYIOT u3rubaromue MoMeHTsl My = M, My = 2M u
kpyrsimuit MomeHT My, = 2M. Ceuenue kpyrioe auamerpoM 0. 3HaueHHE 3KBHUBAJICHTHOTO
HaIpsDKEHUS B OMACHOM TOYKE, TO TEOPUH HauOOJBIINX KacaTeIbHBIX HAIIPSDKEHUH, PaBHO ...

20.4. B omacHOM ce4eHHUM KpYIJIOro CTEp>KHS 3aiaHbl: nirubaroue MoMeHTl My = M, My =
2M, kpyrsammii MomeHT My = M. JlomyckaemMoe HampspKEHHE JUIsl MaTepuaia CTep)KHsS paBHO [G].
MuHUMATBHO JOMYCTUMOE 3HAueHHWe Juamerpa O, 1O TeopuHM HAMOONBIIMX KacaTeIbHBIX
HaMNpsHKEHUH, PaBHO ...

20.5. Crepxenb kpyrioro cedenuss guamerpom d HarpyxkeH cwioii F. 3HaucHume
HKBHUBAJIEHTHOIO HAINpPSDKEHUs] B ONACHBIX TOYKAaX, IO TEOPUHM HAMOONBIIMX KacaTebHBIX
HaIpsDKEHUHN, PaBHO ...

20.6. Ctepkenb nuaMetpoMm d, 1imiHOMN | HarpyxeH cuiaMu yepes abCOTFOTHO )KECTKUIT AIIEMEHT
amuHoi 21, Tlpu ymaneHun omHOM M3 CHJI TPY30MOIABEMHOCTh CTepkHS . [lpu pemienun 3amauu
BOCIIOJIb30BaThCs TeopUel HauOobIINX KacaTenbHbIX HanpspkeHui (111 Teopust mpounocTn).

20.7. CtepkeHb IPSIMOYTOJIBHOTO CeueHHs ¢ pasMepamu b u 2b narpyxen cunoii F. OnacHbivu
SBJIAIOTCS TOUKH ...

20.8. Cxema HarpyKeHust Kpyrjioro crepskus auamerpoM d = 2 cwm, muHo# | = 20 cM mokaszaHa
Ha PpHUCYHKE. 3HAYEHHE JONYCKAEMOIO0 HOPMAJbHOIO HAIPsDKEHMs Ul MaTepuaia, OAMHAKOBO
paboTaroIiero Ha pacTshikeHue u cxatue, [6] = 160 MIla. MakcumanbHOe 3Ha4YeHHE CHITbl F, KOTOpyto
MO>KHO TPWJIOKUTH K CTEPXKHIO, U3 pacyera Mo HampspkeHusiM paBHo  H. Ilpu pemienun 3amaum
KCIIOIB30BaTh TEOPHIO HAaMOOIBIUX KacaTenbHBIX HanpshkeHui (111 reoputo mpounoctn).

20.9. B nonepeyHoM CeueHHUHU CTEpPXKHS IeHCTBYIOT nirubarome MoMeHTsl My = 2M, My = 3M
u kpyrsaumid MomeHT My = 4M. Ceuenue kpyrioe auamerpoM 0. 3HaueHHE SKBHUBAJICHTHOT'O
HanpsDKeHHUs B OMACHOM TOYKe, M0 TEOPUHU YIENbHOM MOTEHLUAIbHOW SHEpruH (OpPMOM3MEHEHUH,
PaBHoO ...
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20.10. CrepkeHb KpyIJOro ceueHHs paboTaeT Ha KpydeHuHe U u3rud. B omacHbIX ToYkax
HaMPSKEHHOE COCTOSHUE ...

20.11. Crepxxenb anuHOW | KBagpaTHOTO CeYEHUsI CO CTOPOHOM D HarpykeH Kak IOKa3aHO Ha
pucynke. B touke «K», momnepeduHOro ceueHus pacroyioKEHHOTO BOJIM3M 3a/I€TKU, HamnpsyKeHHOE
COCTOSIHUE IT0KA3aHO Ha CXEME ...

20.12. Crepxenp kpyrioro ceuderuss amamerpom d mmunoit | = 10d warpyxken cumoit F.
3HaueHuEe OHKBHUBAJICHTHOIO HANpsSIKEHUS B ONACHOM TOYKE CTEp)KHSA, IO TEOPUH yJENbHOU
MOTEHLIUAJIBLHON SHEPTUH (POPMOU3MEHEHHUSI, PABHO ...

20.13. CreprkeHb KpyIJIoro ceueHus quaMmeTpom d HarpyxeH Ha cBoOOAHOM KoHIle cuior F. Ha
pacctosiHun | OT CBOOOMHOrO KOHIIA MPUIIOKEHA, MEPHCHIMKYJIIPHO OCH CTEPXKHs, Mapa CHII C
MoMeHTOM Fl. 3HadeHue SKBHBAJICHTHOTO HANpPSDKEHHS B OMACHOM TOYKE CTEpXHS paBHO ... Ilpum
pElIeHNH 3a/layll BOCIIOJIb30BAThCS TEOPHEH YAENbHON MOTEHIUAIBbHON >HEpruv (POPMOU3IMEHEHUS
(IV Teopus npodHocTH).

20.14. CrepkeHb KBAJPaTHOTO CCUEHHUS CO CTOPOHOH D HarpykeH MOMEHTaMH. 3HAaYCHHE
HKBHUBAJICHTHOTO HAINpPSDKEHUSI B OMNACHBIX TOYKaxX, IO TGO%)I/II/I HauOONBIINX KacaTeIbHBIX
HaIpsDKEHUH, paBHO . Ipu permennun npunsts W, = 0,2b°.

20.15. Crepkenn Kpyrioro cedenus quamerpom d, mmmnoit | Harpyken cuoit F. Hanpsikennoe
cocrosiHue B Touke C MOKa3aHO HA PUCYHKE ...

4.1.4. JlomanHee 3agaHue

I[OMaI_HHee 3alaHUC HUCIOJIB3YCTCd IJId OLCHKH KadeCTBa OCBOCHUA 06y11a10m1/1Mc;1
O6pa30BaTeHBHOﬁ nporpaMMsbl 10 OTACJIbHBIM TEMaM JHUCHUIIIINHBI. I[OM&HIHCC 3aJaHuC OLICHUBACTCA
OHeHKOﬁ GBaduTCHO», «HEC 3a4TCHOM. OI_IGHKa 00BABIAETCS O6y‘IaIOIJ_[CMy0H HCTIOCPCACTBCHHO ITIOCJIC
CclladyM KaKJ0# 3a/1a4u JOMAIIHEro 3aJaHusl.

IlIxkana Kpurepun oueHnBanus
O1eHKa «3a4TeHO» - 33JJaHUE PELIECHO NPABUIBHO
OweHka «He 3a4TeHO» | - 33JaHHE PEIICHO HEeNPaBHIbHO

Ilepeuenp TeM MHIMBUYaIbHBIX 337a4 JOMAIIHETO 3a/1aHUS:

1. [TocTpoenue >m0p BHYTPEHHUX CHIIOBBIX (PaKTOPOB MPU PACTSXKEHUU (CHKATHH),

2. [TocTpoeHue >M0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB NMPH KPyUEHHH,

3. [locTpoeHue >Mm0p BHYTPEHHUX CHIIOBBIX (PaKTOPOB MpU U3rHOE,

4. TlocTpoeHHe BSHIOp BHYTPEHHHMX CHJIOBBIX (DAaKTOpOB Npu HU3rHO€ C HCIOJIb30BaHUEM
YpaBHEHUH CUJI U MOMEHTOB,

5. IlocTpoeHue 31op BHYTPEHHUX CUIIOBBIX (PaKTOPOB B INIOCKOH pame,

6. Pacyer Ha IPOYHOCTH NPHU PACTIKEHUU (CHKATHH),

7. PacdeT Ha IPOYHOCTH NPU KPYUYEHUH,

8. Pacuer Ha mpoyHOCTH NpH U3rude 6aIKy U3 MPOKATHOTO Mpodus,

9. PacueT Ha MPOYHOCTH MPHU U3rHOE OATTKU C COCTAaBHBIM CEUEHHUEM,

10. PacueT Ha npoyHOCTH MpH U3TrHOE,

11. Pacyer Ha MPOYHOCTH MIPH KOCOM H3THOE,

12. PacueT Ha MPOYHOCTH MPHU U3rHOE C paCTSHKEHUEM-CKATHEM,

13. Pacder Ha MPOYHOCTH MPH U3THOE C KPyUCHHEM,

14. PacueT Ha NPOYHOCTH MPU CIOKHOM CONPOTUBIICHUU.
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4.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEICTBA /1JIsl MPOBEIEHUS MPOMEKYTOUHOI aTTecTallu
4.2.1. 3auer

3auer gaBmseTcs (POpMOIl  OIEHKM  KadyecTBa OCBOCHHs  OOydyalOmMMCS  OCHOBHOM
npodeccuoHalbHON 00pa3oBaTeIbHON MHPOrpaMMbl MO pasfenaMm JucuMILIMHbBL [lo pesynbTaram
3aueTa 00y4aroeMycsl BBICTABIISIETCS OLIEHKA «3aYTEHO» UIIU «HE 3a4TEHOM.

3ayeT NOPOBOAUTCA IO OKOHYAHMM YTEHMs JIeKIMH U BBIIOJHEHUS JIaOOPAaTOPHBIX
(mpakTUYecKUX) 3aHATUNA. 3a4eTHBIM SBJISIETCS TOCIEIHEE 3aHATHE MO0 JAUCIHUIUIMHE. 3adeT
IIPUHUMAETCs MpenojaBaTeIsiMi, MPOBOAMBIIUMU J1a0OpaTOpHble (MPAKTHUECKUE) 3aHATHS, WIU
YUTAIOIIKMMH JIEKIIMU 110 JTaHHOM AucUMILIMHE. B ciyyae oTCyTCTBUS BEAYyILIETro NMPENOaBaTeNs 3a4eT
IIPUHUMAETCs IpernojaBareieM, Ha3HAaYeHHbIM pacnopsbDkeHueM 3asenyromiero kadenpoit. C
paspelnieHus 3aBeaylomero kadeapoil Ha 3aueTe MOXKET NMPUCYTCTBOBATh IPENoAaBaTellb Kadeapsl,
IIPUBJICUYEHHBIH JIJIs TOMOIIM B IIpUEME 3a4eTa.

[lpucyrcTBHMEe Ha 3aueTax mpemnojaBareneld c Apyrux Kadeap 0Oe3 COOTBETCTBYIOLIETO
pacropshKeHHs PeKTopa, IPOpeKTopa Mo yuebHoi padoTe win AekaHa GakyabTeTa He JOMyCKaeTCsl.

@®opMbl IPOBEACHUS 3a4€TOB (YCTHBIHN Onpoc no OuieraM, MUCbMeHHas paboTa, TECTUpPOBaHHUE
U JIp.) olpenessitoTes Kadeapoi U TOBOJATCA 10 CBEICHHs 0OyUYaIOLIMXCs B HaYajle ceMecTpa.

Jlns npoBeneHus 3ayeTa BEAYLIUH MpernojaBaTellb HaKaHyHE MOJIy4aeT B JIEKaHaTe 3a4€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIaeTCsl B JIEKaHAT MOCIe OKOHYAHHUS MEPOIpPUATHUS B
JIeHb IPOBE/ICHUS 3aUeTa WK YTPOM CIIEIYIOIIETO JIHS.

OOyuarouiuecs MMpH sIBKE Ha 3a4eT 00s13aHbl UMETh MPHU ce0e 3aYETHYI0 KHUXKKY, KOTOPYIO OHH
IIPEIBABIAIOT IPENOAABATEIIO.

Bo Bpems 3auera o0ydaromuecst MOTYT I10JIb30BaThCsl C Pa3pellieH s BeyIEero npenoaaBaress
CIPaBOYHON M HOPMATUBHOM JINTEPATYPOH, IPYTUMU IOCOOUSIMU U TEXHUUYECKUMU CPEACTBAMH.

Bpems nmoaroToBku orBera B YCTHOM (hopMe mpH ciaue 3aueTa JOKHO COCTaBIIATh HE MEHee
20 MuHYT (10 KETaHUIO 00YYaIoLIeTrocs OTBET MOXKET OBITh TOCPOUHBIM). Bpemst oTBera - He Gonee 10
MUHYT.

[IpenogaBarento npeaocTaBiseTcs MPaBo 3aJaBaTh 00YYarOMIUMCS JOMOJHUTENbHBIE BOIIPOCHI
B PaMKax MPOrpaMMbl JUCHUIUINHBL.

KauecTBeHHast OIlEHKa «3a4T€HO», BHECEHHass B 3a4€THYI0 KHUXKKY U  3a4yeTHO-
9K3aMEHAIIMOHHYIO BEIOMOCTb, IBJISIETCS PE3YJIbTaTOM YCHEIIHOTO YCBOSHHs yueOHOTo MaTepuania.

Pesynprar 3auera B 3a4eTHYIO KHIKKY BBICTaBJISIETCS B JIGHb IPOBEJCHHS 3aueTa B
MPUCYTCTBUU caMoro oOyuaromierocs. IlpenogaBarenn HeCyT NMEPCOHAIBHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUs 3alMcel O pe3ysbTaTaX MNPOMEKYTOYHOW aTTecTaluu B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4ETHBIE KHUKKH.

Ecnu oOyuaromuiicss sIBUJICS Ha 3a4€T U OTKa3aJcsd OT IMPOXOXKACHUS aTTECTAllUU B CBSI3U C
HEMNOJrOTOBJIEHHOCTBIO, TO B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTb €MY BBICTABIISIETCS OLIEHKA «HE
3aYTEHO».

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-IK3aMEHALIMOHHOM BEIOMOCTH CIIOBAMU «HE SIBUJICSI.

Hapymienne AMCHMIUIUHBIL, CHHCHIBAHUE, HCIIOJIb30BaHHE OOYUYalOIIMMUCS Hepa3pelIeHHbIX
MEYaTHBIX M PYKOIUCHBIX MaTepHajoB, MOOMJIBHBIX Tele(hOHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JUYHOM KOMMYHHKAIIMOHHON U KOMIIBIOTEPHON TEXHUKH
BO BpeMs 3adera 3ampelieHo. B ciydyae HapymieHHMs 3TOro TpeOOBaHUS IpernoAaBaTeNb 00sS3aH
YAATUTH 00y4aroUIerocst U3 ayAUTOPUH U MTPOCTABUTh €EMY B BEIOMOCTH OLIEHKY «HE 3a4TEHO.

OOyuaronuMcs, He CHABIIMM 3a4€T B YCTAaHOBJICHHbIE CPOKH IO YBAKUTEIbHON NpPUYMHE,
WHMBUAYAJIbHBIE CPOKHU MPOBEACHUS 3aU€Ta ONPeAeSIOTCs IPUKa30M peKTopa Y HUBEpPCUTETA.

OOyuaromyecs, HMEIONIME AaKaJeMHUYeCKyl0 3aJ0JDKeHHOCTb, CHAal0T 3a4eT B CPOKH,
onpezenseMble YHuBepcUTeToM. MHpopmanus o JIUKBUIAIMM 33J0JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHALIMOHHOM JIUCTE.

JlomyckaeTcst ¢ pa3pelleHus JeKaHaTta ¥ JOCpPOYHasl cAadya 3adeTa C 3alHChl0 pe3ylbTaTOB B
9K3aMEHALIMOHHBIN JIUCT.
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WMHBanmuapl ¥ JULa ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBBS, MOTYT CIaBaTh 3a4€Thl B
CPOKH, yCTaHOBJICHHBIC WHAWBUAYATbHBIM y4eOHBIM IUTAaHOM. VIHBaIMABI M JIUIA ¢ OTPaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/I0pOBbsI, UMEIOIINE HAPYIICHUsI OMOPHO-IBUTATEIILHOTO ammnapara, JOMYCKaloTCs
Ha aTTEeCTALMOHHBIC UCTIBITAHUS B COMPOBOXKICHUN aCCHCTEHTOB-COMPOBOK/IAIOIIHUX.

[Ipouenypa mpoBeneHHsS NPOMEKYTOYHOH aTTeCTallMM A OCOOBIX CIIyyaeB H3JIOKEHAa B
«[TonoxeHNH O TEKYyIIEM KOHTPOJIC YCIIEBAEMOCTH U NMPOMEKYTOYHOM aTTECTAIlMH OOYYArOIIUXCS T10
OIIOII 6akanaBpuata, cnenuanurera u mMaructparyps» ®I'bOY BO HOxHo-Ypansckuit [AY (2016

T.).
[Ikana 1 KpUTEPUH OIICHUBAHUS OTBETA OOYUYAIOIIETOCs MPEACTABICHBI B TA0JIHIIE.
Hkana Kpurepun oneHuBanus
Onenka 3HaHHWE NPOrpaMMHOr0 MarepHaja, YCBOCHHE OCHOBHOM U JIOMOJHHUTEIbHOMN
«3a4TE€HO» | JIUTEpaTypbl, PEKOMEHI0BAHHOM MPOrpaMMOIl TUCIUIUIMHEI, IPABUIBLHOE PELICHHE
HH)KCHCpHOfI 3aJa4dn (I[OHyCKaeTCSI HaJIMYhe MaJIO3HAYMTEJIBbHBIX OIIHOOK WIIH
HEJOCTAaTOYHO TMIOJHOE PACKpBITUE COJEpP)KaHHE BOIPOCAa WU MOTPEIIHOCTD
HEMPUHIMITHAILHOTO XapaKTepa B OTBETE HA BOIIPOCHI).
Onenka npo0esibl B 3HAHUSX OCHOBHOT'O IIPOIPaMMHOIO MaTepuana, NPUHLIUIUAIbHbIE
«HE 3aYTEHO» | OMIMOKM IPU OTBETE HA BOIPOCHI.

BOl'[pOCbI K 3a49€Ty

1. IonsTus IMPOYHOCTH, KCCTKOCTH, YCTOI>'I‘II/IBOCTI/I. OCHOBHBIC THIOTE3bI COIIPOTUBJICHUA

MaTCpHaIoB.

O 00 1N DN =~ W

. Knaccugukanus ten. [IpuHIUIBI TOCTPOCHUS paCUETHON CXEMBI.

. BHemHue cuibl, ux kiaccudukanus.

. [lonsiTvie ¥ BUJbI BHYTPEHHUX CUJIOBBIX (PAKTOPOB.

. ITocTpoeHue >mr0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB METOJIOM CEUEHUIA.

. [IpaBuita mocTpoeHus S0P BHYTPEHHUX CHIIOBBIX (PaKTOPOB IPU PACTSKEHUU (CHKATHH).
. IIpaBuia mocTpoeHust SMIOP BHYTPEHHUX CHUIIOBBIX (PAKTOPOB MPU KPYUEHUH.

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

. IlonsiTHe HanpsKEHNsl, KOMIIOHEHTHI HAIIPSKECHHUS.

10. TlonsiTue 0 nedopmai, KOMIIOHEHTHI 1eopMalInH.

11. XapakTepucTuKa IPOCTHIX BUIOB HAIPY>KEHHSL.

12. OcHOBHOE YyCJIOBHE TPOYHOCTH.

13. OcHOBHOE yCIIOBHE KECTKOCTH.

14. lnarpamma neopmMupoBaHusl MaTepuana: oo1as XxapakTepucTrKa.

15. OcoGenHocTH quarpamm 1eOpMUPOBAHUS TUTACTUYHBIX M XPYIIKHX MaTepHUasoB.

16. Onpenenenre MEXaHUYECKUX CBOMCTB CTaJIeH U CIIJIaBOB.

17. CocraBnstonme MEXaHUYECKUX CBOMCTB CTaJIEH U CILIABOB.

18. OcoOGeHHOCTH YCIOBUS MPOYHOCTH JJIS IUTACTUYHBIX U XPYIIKUX MaTE€pPHUAJIOB.

19. TloHsiTHE O pPAcTSDKEHUHM M CXKAaTWM, BHYTPEHHHE CUJIOBBIE (DAKTOpBI, MOCTPOEHHE S0P
BHYTPEHHUX CHUJIOBBIX (DAKTOPOB.

20. PacueT Ha MPOYHOCTH NP PACTSKEHUHU (CKATUN).

21. 3akon I'yka npu pactspkeHuu (cxxatum) u kodgdunueHt Ilyaccona.

22. OmpeneneHue nepeMerieHuil pu pacTsHKeHUHU (CKaTHH).

23. Buapl pacdeToB Ha TPOYHOCTb.

24. TloHsTHE O KPY4YEHUHU, BHYTPEHHHE CHUJIOBbIE (PAKTOPBI, MOCTPOCHUE S0P BHYTPEHHUX
CUJIOBBIX (haKTOPOB.

25. PacueT Ha IPOYHOCTH NIPU KPYUEHHUH.

26. 3akoH ['yka npu KpyueHuu.

27. Onpenenenne nepeMenieHni IpU KPy4YEHUN.
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4.2.2. DK3aMeH

Ok3ameH sBisiercss  (OpMOM  OIGHKM KadecTBa OCBOCHHUS OOy4aromMMCS OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMbl MO pazfenaM auciuiuiuHel. [lo pesymnbratam
9K3aMeHa 00YYarOIIEeMyCsl BBICTABIISETCS OIEHKA «OTIIMYHOY, «XOPOIIOY, «YIOBICTBOPUTEILHOY HIIN
«HEYJOBJIETBOPUTEIBLHO.

DK3aMeH M0 AUCIUIUIMHE MPOBOJAMUTCS B COOTBETCTBUM C pPAaCHUCaHUEM MPOMEKYTOUHOH
aTTeCTalluy, B KOTOPOM YKa3bIBa€TCA BPEMsl €ro MPOBEIECHUS, HOMEP ayJUTOPUU, MECTO MPOBEICHUS
KOHCYJIbTAIlMH. Y TBEPXKACHHOE paclucaHie pa3MelaeTcss Ha HH(QOPMAIIMOHHBIX CTEHIaX, a TAaKXKe Ha
oduIMaILHOM caiiTe YHHUBEpPCUTETA.

YpoBeHb TpeOOBaHUK JJII IMPOMEKYTOYHOM aTTECTAllMd OOYYAIOIIMXCS yCTaHABIUBACTCS
paboyeil mporpaMMoOil TUCHUIUIMHBI U TOBOAUTCS 10 CBEACHUS 00yJalonIuXcs B HaYajiIe ceMecTpa.

DK3aMeHbl PUHUMAIOTCS, KaK MpaBuio, Jektopamu. C paspemeHus 3aBeaylomero kadenpoi
Ha JK3aMEHE MOXET IMPUCYTCTBOBATh IpenojaBareib Kadeapbl, NPUBJICYCHHBIA A MOMOIIUA B
IpueMe »HK3aMeHa. B ciydae OTCyTCcTBHS BEYLIEro IpenojaBaTeisi HK3aMeH MpPUHUMAETCs
MpernojaBaTesieM, Ha3HAY€HHBIM PacOpsHKEHUEM 3aBeAyIOUIeTo Kadeapoil.

[lpucyrcTBHE Ha 5K3aMeHE NpernojaBarenei ¢ Apyrux kKadeap 0e3 COOTBETCTBYIOLIETO
pacrnopspKeHUs pEKTopa, MPOPEKTopa Mo yueOHoM paboTe uiun AekaHa GpakyabTeTa He JOMyCKaeTCsl.

OOyuvaronuecs Mpu sSIBKE HA dK3aMeH 00s3aHbI UMETh MPHU ceOe 3a4eTHYIO KHUXKKY, KOTOPYIO
OHM NPEBABIIAIOT YK3aMEHATOPY.

Jls npoBenieHus SK3aMeHa BeAyIIUH MIPEenojaBaTellb HaKaHyHE MOJIy4YaeT B IeKaHaTe 3a4€THO-
9K3aMEHALlMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIaeTCsl B JEKAHAT IOCIE OKOHYAHUS MEPOIPUATUS B
JI€Hb POBEICHUS SK3aMEHA UM YTPOM CIIEAYIOLIEro JHS.

DK3aMeHbl TPOBOAATCS MO OuieraM B YCTHOM WM IHCbMEHHOM BHJE, JHOO B BHUIE
TECTUPOBAHMS. JK3aMECHAIITMOHHBIE OUJIETHI COCTABJISIIOTCS MO YCTAaHOBIEHHON (hOpMe B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadenpoil 3K3aMEHAIIMOHHBIMH BOMPOCAMU M YTBEPXKIAIOTCS 3aBEIYIOIINM
kadenpoii exxerogHo. B ounere conepKuTcs 2 TEOPETUUECKUX BOMPOCa U 3aa4a.

DK3aMeHaTOpy NPEeJOCTaBIseTCS MPaBO 3a/laBaTh BOMPOCHI CBEpX OuWieTa, a Takke MOMHUMO
TEOPETHYECKUX BOIMPOCOB JIaBaTh JJIsi PEIICHUS 3a7a4d W TPUMEPHI, HE BBIXOASIIME 32 PaMKH
MPOMIEHHOr0 MaTepuaia o u3y4yaeMoi AUCIUIUIMHE.

3HaHUsA, YMEHUS W HABBIKA OOYYAIONIUXCS OMPEACINSIOTCS OIEHKAMH «OTIUYHOY, «XOPOIIO»,
«YIOBJIIETBOPUTEIBHO»,  «HEYJOBJIETBOPUTEIBHO»,  KOTOpPHIE  BBICTABIISIIOTCA B 3a4€THO-
AK3aMEHALIMOHHYIO BEJOMOCTh U B 3a4ETHYIO KHUKKY 00yYaroerocs B JIeHb AK3aMEeHa.

[Ipy mpoBeeHHH YCTHOTO JK3aMEHAa B ayJWTOPUU HE JIOJDKHO HAaXOJIUThCA Ooliee BOCHMU
oOyyaroluxcsi Ha OIHOTO MPEenoiaBaTesl.

[Ipyn mpoBeneHUM YCTHOTO HK3aMeHa OOYyYaloUIUiics BBHIOMpAET HK3aMEHAIMOHHBIA OWiIeT B
CIIy4aiilHOM MOpSIKE, 3aTEM Ha3bIBAeT (DaMUIIUIO, UMS, OTYECTBO U HOMEP SK3aMEHAI[MOHHOI 0 OHIIeTa.

Bo Bpems »5k3aMenHa oOyuaromuecss MOTYT TIOJIb30BAaThCA C Pa3pelIeHUs HJK3aMeHaTopa
MPOrpaMMOil JHMCLUMIUIMHBI, CHPAaBOYHOM M HOPMATHUBHOW JIUTEpaTypoM, APYIrMMH IOCOOUSMHU U
TEXHUYECKUMHU CPEACTBAMHU.

Bpems moArotoBku oTBETa NMpH cAaue SK3aMeHa B YCTHOH (hopMe JTOJKHO COCTaBIISITh HE MEHEee
40 MuHYT (TI0 KeNaHUI0 00YYaIOIIErocs OTBET MOXKET OBITh JOCPOUYHBIM). Bpemst oTBeTa — He Oonee
15 MunyT.

OOyyaromuiics, UCTIBITHIBAIONINI 3aTPYAHEHUS TIPU MOATOTOBKE K OTBETY MO BBIOPAHHOMY UM
OuseTy, UMeeT IpaBO Ha BHIOOP BTOPOro OujeTa ¢ COOTBETCTBYIOLIUM IPOJJICHHEM BpPEMEHU Ha
noAroToBKy. [Ipu OKOHYATENLHOM OIEHMBAHUU OTBETA OlLIEHKA CHUXKAeTcs Ha oauH Oaml. Bermaua
TpPEeThero OuseTa He pa3pernraeTcs.

Ecnu oby4aromuiicst SBUIICS Ha SK3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOXO0XKACHUS aTTeCTalluu
B CBSA3M C  HEMOATOTOBJICHHOCThIO, TO B  BEIOMOCTH €My BBICTaBISIETCA  OIICHKA
«HEYJOBJIIETBOPUTEIBHO.

Hapymenne nucuuMrumMHbl, CHOUCHIBAaHWE, HWCIONB30BaHUE OOYUYAIOMUMHUCS HEpa3pelIeHHBIX
MEYAaTHBIX M PYKONMHUCHBIX MaTepHUajoB, MOOWIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
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KOMIIBIOTEPOB, HOYTOYKOB U JIPYTUX BHJIOB JTUYHOW KOMMYHUKAITMOHHOW M KOMITBIOTEPHOW TEXHUKHU
BO BpeMs aTTECTAllMOHHBIX MCIBITaHUI 3ampenieHo. B cioywyae HapymieHus 3Toro TpeOGoBaHUS
npernojiaBaTeNb 0053aH YAaTUTh OOYYaloOLIerocs W3 ayIUTOPHH WU MPOCTaBUTH €MY B BEIOMOCTH
OLIEHKY «HEY/I0BJIETBOPUTEIBHON.

BricTaBineHne OLIEHOK, IIOJYYEHHBIX IIpU [OABEACHUU PE3YJIbTATOB IPOMEKYTOUHOMN
aTTeCTallud, B 3aY€THO-DK3aMEHALMOHHYIO BEIOMOCTb M 3aUETHYK0 KHIJKKY IIPOBOJUTCS B
IIPUCYTCTBUM caMoro ooOyuarouierocs. llpenogaBarenn HeCyT NEPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh U TOYHOCTb BHECEHHUS 3alMceld O pe3ynbTaTax IMPOMEKYTOUHOM aTTecTalud B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4E€THBIE KHIKKH.

HesBka Ha »K3aMeH OTMeEuYaeTcss B 3a4€THO-9K3aMEHAI[MOHHOM BEJAOMOCTH CIIOBAMM «HE
SIBUJICS).

Jis  oOydaromuxcsi, KOTOpbIe HE CMOIVIM CJaTh 53K3aMEH B YCTAHOBJICHHBIE CPOKH,
VYHUBEpCUTET yCTaHABIMBAET NEPUOJ JMKBUIALUYU 33J0JKEHHOCTH. B 3TOT nepuoa npenojgaBaTeny,
IIPUHUMABIINE 5K3aMEH, JOJDKHBl YCTAaHOBUTh HE MeHee 2-X JIHeH, koraa oHu OyayT NpPUHUMATh
3a0/bKkeHHOCTH. VMHpopManus O JIMKBHIAIMH 33J0JDKEHHOCTH OTMEYAeTCsl B AK3aMEHAIIMOHHOM
JHCTe.

OOyyarommmcsi, MMOKa3aBIIUM OTJIMYHBIE M XOpOIIME 3HAHMUS B TEUEHHE CEMECTpa B XOJE
IIOCTOSIHHOTO TEKYIIEro KOHTPOJIL YCIIEBAEMOCTH, MOXET OBITh IPOCTABJEHA 3K3aMEHAlMOHHAs
OLIEHKA JIOCPOYHO, T.€. 0e3 caauu dk3aMeHa. OLEeHKa BBICTABIAETCA B 3K3aMEHALMOHHBIN JIUCT UM B
3a4eTHO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanuapl U auna ¢ orpaHUYEHHBIMU BO3MOKHOCTSMHU 370POBbs, MOTYT CJIaBaTh 3K3aMEHbI B
MEXCECCHOHHBIN MEPUO/J] B CPOKH, YCTAHOBJIECHHbIE MHAUBUYAIbHBIM YU€OHbBIM IJIaHOM. MIHBaIM bl U
JUIa ¢ OTPaHMYEHHBIMU BO3MO>KHOCTSIMHU 370POBbsI, UMEIOLINE HAPYIIEHUsI OIOPHO-IBUIaTEIIbHOTO
ammapara, [JOIyCKaloTCsd Ha AaTTeCTallMOHHbIE HCIBITAHUS B  CONPOBOXIEHUM ACCHCTEHTOB-
COIIPOBOKIAIOIUX.

[Tponienypa mpoBeAeHUsS NPOMEXKYTOUHOW aTTeCTallMd s OCOOBIX CIIydaeB M3JI0KEHA B
«[TomoxeHNu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U TPOMEXYTOYHON aTTeCTallUy O0YJaIOIUXCs 110
OIIOII 6akanaBpuata, cnenuanurera u mMaructparypb» ®I'bOY BO HOxHo-Ypansckuit AY (2016
r.).

Ilkana u KpUTCpUH OLUCHHUBAHUA OTBETA o6yqa10mer0c51 IMPEACTaBJICHBI B Ta6n1/1ue.

Ikana Kpurtepun onennBanus
Onenka 5 BCECTOPOHHEE, CUCTEMAaTUYECKOE U IIyOOKOEe 3HaHHWE IMPOrpaMMHOr0 MarepHaa,
(oTIMYHO) YCBOCHHE OCHOBHOM W JOMNOJHHUTEIBHOM JIMTEPATyphl, PEKOMEHJIOBAaHHOU
IIPOrPaMMOM JUCHHUIUIMHBI, IPABUIBHOE PEIICHUE WHKCHEPHOU 3a1a4H.
Onenka 4 MOJIHOE 3HAaHWE MPOrpaMMHOI0 MaTepuasna, YCBOCHUE OCHOBHOW JIMTEPaTypBhl,
(xoporo) PEKOMEHJIOBAaHHOW B TMpOorpaMMe, HajJM4he Mal03HAUYUTEIbHBIX OIIMOOK B
pELIEHUN HWHXXEHEPHOW 3aJaud, WIM HEJAOCTaTOYHO IIOJIHOE PACKPBITHE
COJIepKaHue BOIIPOCa.
Onenka 3 3HaHME OCHOBHOTO TMPOTPAMMHOIO MaTepuasa B MHUHUMAIBHOM O0BeMe,
(YIOBJIETBOpPH- | MOTPEIIHOCTH HENPUHIMIIMAIBHOTO XapakTepa B OTBETe Ha JK3aMCHE U B
TEJIHHO) pELICHNN MHXXEHEPHOM 33]1a4H.
Onenka 2 npoOensl B 3HAHUSX OCHOBHOTO TMPOTPAaMMHOTO MaTepHalia, MPUHIUIHAATBHBIE
(Hey/10BJIETBO- | OMIMOKH TP OTBETE HA BOIPOCHI U B PEIICHUHN HHXCHEPHOH 3a/1a4u.
PHUTEIHHO)

Bomnpocel k 3xk3amMeny

1. Ioasarus IPOYHOCTHU, KCCTKOCTH, yCTOﬁ‘-IPIBOCTPI. OCHOBHBIC THUIIOTE3EI COIIPOTUBJICHHUA

MaTepHaloB.

2. Knaccudukanus ten. [IpuHIUIIBI TOCTPOEHUS PACUETHON CXEMBI.
3. Baemnane cuitbl, nX KiaccuuKaIus.
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4. Ilonatue 1 BUIBI BHYTPEHHUX CHIIOBBIX (DaKTOPOB.

5. [TocTpoeHue 310p BHYTPEHHUX CHIIOBBIX (PaKTOPOB METOJOM CEUCHUM.

6. IIpaBuiia MOCTPOCHUS AMIOP BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPH PACTSHKEHUU (CKATUN).

7. IlpaBuiia HOCTPOEHHUS SMIOP BHYTPEHHUX CHIIOBBIX (DAKTOPOB NP KPYUECHHH.

8. IIpaBuia moCTpOEHUS M0 BHYTPEHHUX CHIIOBBIX (DaKTOPOB MPH U3THOE.

9. IloHsTHE HANPSAXKEHUS, KOMIIOHEHTBI HAIIPSKEHUSL.

10. [onsTue o nedopMariiv, KOMIIOHEHTHI JeOpMaITUH.

11. XapakTepucTrka NpoCThIX BUOB HATPYKEHUS.

12. OcHOBHOE yCII0BHE IPOYHOCTH.

13. OcHOBHOE yCJIOBHE HKECTKOCTH.

14. Iuarpamma neopMUpOBaHUS MaTepHaia: oo1as XxapakTepuCTHKA.

15. OcobGennocTu quarpamm 1eOpMUPOBaHUS IUTACTUYHBIX U XPYIKHX MaTe€pHUasIoB.

16. Onpenenenre MEXaHUYECKUX CBOMCTB CTaJIeH U CIJIaBOB.

17. CocraBisomme MEXaHUYECKUX CBOMCTB CTaJIed U CIUIABOB.

18. OcobGeHHOCTH YCIOBUSI POYHOCTHU JJIs IVTACTUYHBIX U XPYIKHUX MaTepHaJIOB.

19. TlonsTHe O PacTSDKEHHM U CXKATUU, BHYTPEHHHE CUJIOBbIE (DaKTOpBI, OCTPOCHHUE SIIOP
BHYTPEHHUX CUJIOBBIX (DPAKTOPOB.

20. Pacyer Ha MPOYHOCTH MIPU PACTSKEHUU (CHKATUN).

21. 3axon 'yka npu pactsoxennu (cxxatun) u Kodpduuuent [lyaccona.

22. OmnpeneneHue nepeMerieHuil pyu pacTsHKeHUH (CKaTUN).

23. Bujpl pacyeToB Ha IPOYHOCTD.

24. TloHsATHE O KPY4YEHUHU, BHYTPEHHHE CHUJIOBbIE (DAKTOPBI, MOCTPOECHUE 3IIOP BHYTPEHHUX
CWJIOBBIX (haKTOPOB.

25. Pacyer Ha IPOYHOCTH MIPU KPYUECHHUU.

26. 3akoH ['yka npu KpyueHuu.

27. Onpenenenue nepeMenieHU IpU KPY4YEHUH.

28. TlonstTue 00 wm3rube, BHYTpPEHHHE CHIIOBBIC (DAKTOPHI, MOCTPOCHUE OJIIOp BHYTPEHHUX
CHJIOBBIX (DaKTOPOB.

29. Hanpsixenus npu u3ruoe.

30. Pacuer Ha mpOYHOCTH IpU U3rHOeE.

31. IloHsiTHE O TEOMETPUUYECKUX XAPAKTEPUCTUKAX MJIOCKUX CEUEHUH.

32. Cratnuecknuii MOMEHT cedeHus. OnpeneneHue HEHTPA TAKECTH CEUECHHUS.

33. MOMEHT UHEPIIMH CEUEHUS: TIOHATHE, OTIPEIeTICHUE, UCTIOJIb30BaHHE.

34. H3MmeHeHMe MOMEHTa HHEPLMM CEYEHHsS IpU TMapajlIeIbHOM IEPEHOCE CHCTEMBbI
KOOpJMHAT.

35. Onpenenenne MOMEHTa HHEPLIUU COCTABHOTO CEYCHMSL.

36. IlonsTHE rIaBHBIX OCEH U ITABHBIX MOMEHTOB HHEPIIHMH.

37. MOMEHT CONIPOTUBIIECHUS CEUECHHUS.

38. PannonanbpHbIe POPMBI MOTIEPEYHBIX CEUCHHUIA.

39. Ynpyras nuHus 6anku npu u3ruoe.

40. Onpenenenne nepeMeneHnii mpu u3runoe metonaom Mopa.

41. Omnpenenenue nepeMenieHnid pu U3rude ¢ UCIoNb30BaHUueM MpaBuia Bepemaruna.

42. OmpeneneHue TEpeMEIIeHH Npu M3THOE ¢ HUCMOoNIb30BaHHEM (GopMynbl Mioepa-
bpecnay.

43. Onpenenenue nepeMenieHuit npu u3rude ¢ ucnonb3zoBaHueM Gopmynsl CUMIICOHA.

44. IToHsTHE HAIPSDKEHHOTO COCTOSIHUA B TOUKE TeNa. BUbl HAIPSHKEHHOTO COCTOSIHUSL.

45. [Imockoe HanpsHKEHHOE COCTOSIHUE. [ TaBHBIE IUIONIA/IKY U TJIABHBIE HANIPSKEHUS.

46. O600menHbIN 3ak0H ['yKa.

47. Teopuum mPOYHOCTH, IPUMEHSAEMBIE [UISI pacdyeTa KOHCTPYKIMH W3 IUIACTUYHBIX
MaTEpUaJIoB.

48. Teopun NpOYHOCTH, TPUMEHSEMBIE I pacyeTa KOHCTPYKIIMM U3 XPYIKMX MAaT€pUaJOB.

49. Cnoxxnoe conpoTtusieHue. Pacuer mpoyHOCTH NpH KOCOM U3ruoe.
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50. CnoxHoe conpoTuiieHUe. PacueT NpoyHOCTH IPU BHELIEHTPEHHOM PACTSKEHUH -CIKATHH.

51. CnoxxHoe conpoTuBiieHre. PacueT mpoyHOCTH NpH U3THOE C KPYyUYECHUEM.

52. Tlonarue 06 yCTOMUMBOCTU CKUMAEMOTO cTepKHS. [IoHATHE KPUTHUECKOH CHITBI.

53. YCTOMUHUBOCTH CKATOI0 CTEPKHS. 3a/1aua Disepa.

54. Pacuer KOHCTPYKIMHM IIpU YAApHOM HarpyxeHuu. OrnpeneneHue JUHAMHYECKOIO
kod(durmenra.

55. Ionsarue 06 ycranoctu MeTayuioB. OCOOEHHOCTH YCTAIOCTHOTO pa3pyIICHUS.
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6 JUCT PETUCTPAIIMA U3SMEHEHUI

Howmep
U3MECHEHHS

Howmepa nuctos

3aMCHCH-
HBIX

HOBBIX

AHHYJIHPO-
BaHHBIX

OcHoBaHne
IS BHECEHUS
H3MEHCHHI

IMonnuce

Pacmm¢poska
HOAIHCH

Jlata

Jara
BBEJICHUS
HM3MCHCHHUS
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