MHUHHUCTEPCTBO CEJIbCKOI'O XO3SIliICTBA POCCUMCKOMN ®EJIEPAIIUH

(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICHHICT O 06paSOBaHI/I}I
«IOKHO-YPAJIbBCKUHM 'OCYJIAPCTBEHHBIN AT'PAPHBIN YHUBEPCUTET»

UHCTUTYT ATPOUHKEHEPUH ®TI'BOY BO I0)KHO-YPAJIBCKUAM T'AY

YTBEPXJIAIO
Jlexan diakynbrera TCBATIK
N aF C.A. BapbIIIHUKOB

=/
‘« 6 7/> MapTa 2017 .

Kadenpa «IIpuxnagnas Mmexanuka»

Pabouas nmporpamMma TUCIHUIUIAHBI

b1.B.02 COIIPOTUBJEHUE MATEPHUAJIOB

Hanpasnenue noarorosku 35.03.06 ArpounskeHepust

[Tpoduns TexHnosioruueckoe 060pya0BaHue IJisi XPaAaHEHUS U NepepadoOTKU
CeJIbCKOXO03511ICTBEHHOM NMPOXYKIUH

VpoBeHb BhIcHIEro 00pa3oBaHus — 6aKajaaBpuaT(MPHKIATHOI)
Kpamuduxkanus - 6akajaBp

dopma 00y4eHus - 04HaAA

YensaOUHCK
2017



Pabo4as nporpamma amciunauel  «CONpOTHENEHHE MATEDHANOBY  COCTABAEHA B
COOTBETCTBHM ¢ TpeGosanmamMi DeaepanbHOrD rocyIapeTserHoro ofpasoBATENBHONO CTAHMAPTA
Bhiciero obpasosai (PTOC BO), yreepaaenroro npuxasom Musnctepersa ofipasoBanns B HayKK
Poccutickoft ®enepaunn 20.10.2015 N 1172. PaGoyas nporpaMMa NPeIHA3HAYEHA 1S NOATOTOBKH
Oawanaspa no wanpapiernto  35.03.06  Arpomwaenepus, npopuasr — Texmosormueckoe
0BOPYI0BANIIE A5 XPAHEHIN W NEPePABOTKN CEbCKOXOIRIICTEEHHON NPOAYKIMN,

Hactosmas pabouas mporpamua AMCUMIIMHBL COCTARIEHA B PAMKAX  OCHOBHOf
npoeccnonansioli obpasosarensioil mporpamvst (OTTOTT) H yuHTEBaeT 0COGEHHOCTH 00yueHHs
NP HHKTO3HBHOM O0PA3OBAHMM JIMLL C OTPAHHYEHHBIMH BOIMOKHOCTAMH 300poBb (OB3) u
MHBATHIOB,

CoctaButelb —KAQHAMAST TEXHHYECKMX HAYK, NOLEHT Kapeapei«TIpHKIAnHAT MeXaHHKA)
HKurenko H.C.

Pafouas nporpamma mucumnimiel ofcykiena Ha 3acenanun kadenps  «llpuxnagmas
MEXBHHKAY

« 2 » __ mapra 2017 r. (npotokon Ne 8 ).

3as. kaeapoit «[Ipuknannas mexannxan,
JIOKTOP TEXHHYCCKHX HAyK, JOLEHT W J1.H. Koponbkosa

Paboyuas nporpaMMa AHCUMNIMHBL 0A0OPEHA METOAMYCCKOH KoMHccHeH  (akynsTeTa
Texnuyeckoro cepeuca B ATIK

«_6 » mapra_ 2017r. (nporoxon Ne_8_ ).

[peacenarens METOANYECKOHR KOMHCOHH

{pakynsrera Texunueckoro cepsuca B A[TK, H.B. Ilapckag
KAHIHAET NENATOTHYECKIX HAYK, TOUCHT
Jnpextop HayyHoii OubIHoTeKH E.J1. JleGenesa




N

10.

11.
12.

COAEPXKXAHUE

[Inanupyemble pe3ynbTarthl OOy4YeHHs] 10 JUCHUIUIMHE, COOTHECEHHBIE C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OITOIT ...,
1.1. Ileap ¥ 3a0a9M JUCIUTIIHBI . .....uurtteenntteeeneeeateeeaanneeeaineeeeanneenns
19 [Tnanupyemble pe3yabTaThl 00yUSHHS [0 JUCHUIUIMHE (ITOKa3aTeIH
C(HOPMHUPOBAHHOCTH KOMITETCHITHI) ..vtuteentsenteenteeneeeneennneanneannss
Mecro auctumuinabl B cTpykType OIIOIL ..o
O0BbeM TUCIUTUTHHBI U BUIBI YICOHOM PAOOTBI ...vvevteeniieiiieeieeineeenieeneennnns
3.1. Pacmpenenenune o0bemMa JUCUUIUIMHBI IO BUAAM y4eOHOM paboTHI .........
3.2. Pacnpenenenue yueOHOTO BPEMEHH I10 Pa3ACiiaM U TEMAM ..................
CTpyKTypa U COACPKAHNUE TUCIIUTITIHBL ..o uveneteteneeneeneteneeneenenneneeneenenens
4.1. CoaepiKaHUE JUCITUTIIIHHBI ... .uvsenseenreenseeneeenneenneeaneeanneeaneeanneenns
7N 700 (S0 621 £ 12 (S0 (5141141 R PP
4.3. CopepxaHue Ta0OPATOPHBIX ZAHITHH .....eueinreneiiiieieeiiaeaiieaneanannnn
4.4. CopepxaHHE MPAKTUUECKUX BAHITHUM .....euuentineinieiniiiiiaieiienieaneenne
4.5. Bupasl u colepkaHue CaMOCTOSITETbHOM paboThl 00yUaIOIIUXCS . ...........
Y4eOHO-MeToInYecKoe 00eCIIeYeHnEe CaMOCTOSITEIbHON pabOThl 00yJarOIUXCs
N0 JI12 (1170003170 (IR P
@DOH/T OLIEHOYHBIX CPEJICTB IS IPOBEIACHHS IPOMEKYTOTHON aTTeCTaIluu
() 120 11070:063 B 1 (0101 12 (0112 1111 (S P
OcHOBHas ¥ JONOTHUTEbHAS ydeOHas TUTepaTypa, HeoOXoaumast Uit OCBOCHHS
D107 (0311700 0)17120:5 S S
Pecypchl nHGOpMAIIIOHHO-TEIICKOMMYHUKAIIMOHHOW ceTH « HTepHeT»,
HEOOXOUMBIC JJIS1 OCBOCHUS JUCIIMILITHHBI ... ..eetneente et eneeaeeeneaeeaneanaanennnn
MeTtoanueckue ykazaHus [y 00yJaroInuXcst 10 OCBOSHHUIO TUCIUIUINHEI .........
HupopmaninoHHbIE TEXHOJIOTUH, UCTIOIb3YyEMbIE TIPU OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, BKITI0Yas EpeYeHb
MPOrPaMMHOT0 oOecrieueHus: 1 UHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM ...........
MarepuanbHo-TeXHUUYECKask 6a3a, HE0OX0AUMas [l OCYIIECTBIICHUS
00pa30BaTENBLHOTO MPOIECCA MO TUCIIUTIIHHE . ...eneeneeneenneeneanneeneeneenneenennns
HuHoBaroHHbIe (hOPMBI 00PA30BATEIBHBIX TEXHOMOTHHM ....euueeneenienienienaennn,
[Tpunoxxenue Ne 1. @oHA OLIEHOYHBIX CPEICTB IS TEKYIIETO KOHTPOJIS
YCIIEBaEMOCTH M MIPOBEICHUS IIPOMEKYTOYHON aTTECTAUU 00YJAIOLTIXCS TI0
D107 1038170003 0702 (< N
JIMCT PETUCTPALUU UBMEHEHMM .. ..eonuiiittiit ittt

A~ DS

O© OO ~NOoOOO O101 0101

10
10
10
11
11
11
12

12

13
40



1. IInanupyemble pe3yabTaTbl 00y4eHHs MO AUCHUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yiabTataMu ocBoeHus OIIOIT

1.1. lean v 3224y TUCUUILIMHBI

bakanasp mo HampasiaeHuto noarotoBku 35.03.06 ArpoMHXEHEPHUSI0IKEH OBITh IMOATOTOBJICH
K CIEIyIOIUM BHJaM NPOQPEeCcCCHOHATBHON JEATENbHOCTH: HAYYHO-HCCIIE0BATEIbCKOM, MMPOESKTHOM,
MIPOU3BOJCTBEHHO-TEXHOJIOTHYECKOM, OPraHN3allMOHHO-YITPABIECHYECKOM €S TEIbHOCTH.

Leab AuCHMIIMHBI — CPOPMHPOBATH y CTYACHTOB CHUCTEMY 3HAaHHWH, YMEHHUH, HaBBIKOB
npodeccnoHaNbHOM MOArOTOBKH, TEOpETUYECKas U MPaKTUYECKas MOATOTOBKA B 00JIACTH MPUKIIATHON
MEXaHUKU  Ae(popMHUpPYEeMOro TBEpAOro Tella, pa3BUTUE NPOPECCHOHATBHOTO  MBIIUICHHS,
npuoOpeTeHUue 3HAHUW [UIsI M3YyYEHHUs MOCIENYIOIIUX IJUCHMILIMH, a TakXke CIOCOOCTBYIOIIUX
JaJIbHENIIEMY Pa3BUTHIO JIMYHOCTH.

3agaun AUCHUIIMHBI:

— OBJIAJIETh TEOPETUUYECKUMHU OCHOBAMHU U IPAKTHMUECKHMHU METOJIaMU PAcyeTOB HA IPOYHOCTb,
KECTKOCTh U YCTOWYHBOCTH 3JIEMEHTOB KOHCTPYKLMU U MalllH, HEOOXOIUMBIMH KaK MPU U3Y4YECHUU
JaJIbHEUIINX JUCLMILUINH, TaK U B IPAKTUUYECKON JEATEIbHOCTU OaKalaBpOB;

— O3HAaKOMHTHCSI C COBPEMEHHBIMU IOJXOJAMH K PACUETy CJIOKHBIX CHCTEM, 3JE€MEHTaMU
PalMOHAIBHOIO IPOEKTUPOBAHUS KOHCTPYKLIUH.

1.2. I[lnanupyembie pe3yJbTaTbl 00yUYeHUSs 110 JUCHUILIMHE
(mokaszaresiu cpOpMUPOBAHHOCTH KOMIIETEHIMIH)

[Tnanupyemblie [Tmanupyemble pe3yabTaThl 00yUeHUs 110 TUCIUILTHHE
pe3yIabTATHI
ocoerms OHOII 3HAHUS YMEHUS HaBBIKH
(KOMIIETEHIIMN )
OIIK-4 OOyuaromuiics J0KeH OOyuaronmiics OOyuaronmiics
CIOCOOHOCTHIO 3HATh:METO0JIOTHIO JIOJKEH YMETh: TOJDKEH
pemarb Kypca «ConpoTuBieHue BBINOJIHATh BJIaJICTh:HaBbIKAMH
WH)KEHEPHBIC MaTepHaJIOB», OCHOBHBIC CTaHJApTHBIC BHUJIBI PaKTUYECKOTO
3ajJjauu C pacueTHble (OpMYIIbI, HPOYHOCTHBIX UCIIOJIb30BaHUS
UCTIOJIb30BaHUEM ITOPUTMBI PAaCYETOB pacyeToB, OIEHUBAThH METOJ/IOB pacyera
OCHOBHBIX 3aKOHOB | 3JIEMEHTOB KOHCTPYKIIMH HOJy4YEeHHBIE KOHCTPYKLIMH Ha
MEXaHUKH, Ha MPOYHOCTH, KOTOPHIE Pe3yIabTATHI C TOUKH IIPOYHOCTH TIPH
3JIEKTPOTEXHUKH, UCTIOJIB3YIOTCS JUIS 3pEeHHs UX peleHnu
THJIPABIUKH, peIIeHHs HHKEHEPHBIX MIPaBIOTIOI00NS, WH)KEHEPHBIX 3a/1a4-
TEPMOJUHAMUKHU U 3anau- (b1.B.02-3.1) SKOHOMUYHOCTH U (b1.B.02-H.1)
TEIMI0MaccooOMeHa HaJIe)KHOCTHU IIPU

pEIIeHNH UHXEHEPHBIX
3anau- (b1.B.02-V.1)

[1K-2 OO0yyaromuiics JOMKEeH OOyuarommuiics OO6yuaromumiics
TOTOBHOCTB K 3HATh: METOJIOJIOTHIO JIOJDKEH YMETh: TOJDKEH
y4acTHIO B Kypca «ConpoTHBICHHE BBITIOTTHSATH BJIa/I€Th:HaBbIKAMHU:
IPOBEICHUT MaTepHajIOB), OCHOBHBIC CTaH/IaPTHBIC BUIBI HaBBIKaMHU
UCCJICTIOBAHUA pacueTHbie (HOPMYITHI, MIPOYHOCTHBIX MPAKTUIECKOTO
pabounx u QJIITOPUTMBI PACUETOB pacdeToB, OIEHUBATh HCIIOJIb30BAHHUS
TEXHOJOTHYECKUX | DIIEMEHTOB KOHCTPYKIIHMA MOJIy4eHHBIE METOJIOB pacyera
MPOIIECCOB MAIIMH | Ha MPOYHOCTH, KOTOPHIC PE3YJIbTATHI C TOYKU KOHCTPYKIIUU Ha
UCTIONIB3YIOTCS ISt 3peHus uxX MPOYHOCTH IS
000CHOBaHMUSI BRIOOpA IPaBIOTIOI00WS, 000CHOBaHUS BHIOOpA
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Marepuaa JeTajiu - HYKOHOMHYHOCTH H Marepuana JIeTajm-
(b1.B.02-3.2) HAJC)KHOCTH IS (b1.B.02-H.2)
000CcHOBaHHUsI BRIOOpA
MarepHana JeTaju-
(b1.B.02-V.2)

2. Mecro nucuumiauHbl B cTpykrype OINOIT

JuctmuimHa «CONPOTUBIIGHUE MAaTEpUANIOB» OTHOCHTCS K BapuUaTHBHOM uactu broka 1
(b1.B.02) ocHoBHO#M 0Opa3zoBaTeNbHOW MPOrpaMMbl OakajaBpuara MO HAMPABICHHIO IOATOTOBKH
35.03.06 Arpounrkenepusi, mpoduis — TexHomorundeckoe 000pyaoBaHue sl XpaHSHUSI M TIEpepadOTKH
CENBbCKOXO35MCTBEHHON ITPOLYKLIUH.

Pa3jenbl IucHUNIMHBI 1 MeKTUCHUNJIMHAPHBbIE CBA3M € 00ecneYnBa0 MU
(mpeamecTBYHOIIMMH) U 00ecnieYuBaeMbIMH (NOCJAeAYHOIIUMH) THCHUIIINHAMHA

No HaumenoBanue o0eceynBaroOIInX dopMupyemMbIe KOMIICTCHITUN
- MPEIIESCTBYIOIIMX ) H 00€CIIEYMBaEMbIX
/1 ( (ﬁocnenymﬁmx) H;CHHHHHH’ —-— Pazgen1 | Pasmen2 | Pasmen 3
[IpenmecTByomye TUCIUILTIHBI, TPAKTHKU
1 MaremaTuka OIIK-4 OIIK-4 OIIK-4
2 ®dusuka OlIK-4 OlIK-4 OIIK-4
3 Teopernyeckas MEXaHHUKa OIIK-4, OIIK-4, OIIK-4,
I1K-2 I1K-2 [1K-2

HOCJ’IGI[YI-OH_II/IG JUCIHUIIIIMHBI, ITPAKTUKU B y‘le6HOM IJIaHC OTCYTCTBYIOT

3. O0bém ucUMIIMHBI M BUABI YU4eOHOi#i padoThl

O06bem auctuIuInHbL cocTaiseT 4 3aueTHbIx equHuIl (3ET), 144 akagemMudeckux 4acoB (anee
gacoB). [lucruruiviHa uzydaercs B 3 ceMecTpe.

3.1. Pacnpenesnienne o0beMa IMCUMILIMHBI IO BUAM YUeOHOIi paboThI

Buyt yueOHoit paboTeI KomuuecTBo yacos

KonrakTHas paGora (Bcero) 56

B Tom unce:

Jlexmmm (J1) 28
[Tpaxtuueckue 3ansatus (I13) -
JlaGopatopusie 3ansTus (JI13) 28
CamocrositenbHas padora o0yuarommxcs (CP) 61
KonTpoas 27

HToro 144

3.2. Pacnpenesnenne y4eOHOro BpeMeHH 110 pa3feiaM U TeMam

Ne HaunmenoBauue B TOM YHCIIE

Bcero
TEM pa3aesnoB U TEM KOHTaKTHasi pabota \ CP \ Kontpounb




bl | | | a1 [ 13| o3 | |
Paznen 1 PacueTsl Ha MPOYHOCTH U JKECTKOCTH NMPH MPOCTHIX BUAX Ae(HOPMUPOBAHHS

1.1 | Beenenue 8 2 - - 6 X
12 | Hentpareroe 10 2 | 2| - 6 X
pacTsKeHHe-CoKaThe
I'eomerpuueckue
1.3 | Xapakrepucrukn 8 5 ) i 5 «
IIONEPEYHbIX CEUEHUN
CTEPXKHS
1.4 | CoBur u KpyueHue 12 2 4 - 6 X
15 [IpsiMoi nonepeyHbIi 10 5 5 i 6 X
u3rud
Pa3nen 2 Pacuersl Ha IPOYHOCTH NPU CI0KHOM CONPOTUBIIEHUN
Hanpsioxennoe u
2.1 | nedopmupoBaHHOE 12 2 4 - 6 X
COCTOSIHME B TOUKE TeJa
2.2 | Teopuu mpoYHOCTH 15 4 4 - 7 X
23 Bungp! cinoxxaoro 14 4 4 i 6 X
COINPOTUBIICHUS
Pasnen 3 YcroiunBoCTh, IMHAMUYECKOE U YCTAJTOCTHOE HATPY)KEHUE
24 yCTOI/I‘H/IlBOCTI; CHKaThIX 14 4 4 i 6 «
CTepKHEH
o5 JIMHaMHU4EeCKHE 14 4 4 i 6 X
Harpysku, yjaap
KonTtposnb 27 X X X X 27
Hroro 144 28 28 - 61 27

4. CTpyKTYypa M coJepKaHue TUCHUIINHBI
4.1. Coaep:xanue TUCHUINIMHBI

Paspgen 1. PacueTbl Ha NIPOYHOCTB U KECTKOCTh IPH NMPOCTHIX BUAAX 1e()OPMUPOBAHUSA

Beenenune

Lens kypca «ComporuBiieHne wmarepuayioB». CONpOTHBIEHHE MaTepHaAlIOB Kak pas3jaes
MeXaHuKu nepopmupyemMoro tena. CBs3b Kypca € H3ydaeMbIMH 10 TNpOo(UiI0 0OLIeHayYHBIMHU,
OOIIEH)KEHEPHBIMU U CIIEHUATbHBIMU TUCHUIUIMHAMU. OCHOBHBIE MOHATHUS, TUIIOTE3bI, ONPEAEICHUS
U TPUHLUIBI CONPOTUBIEHUS MaTepuasnoB. OOBEKTHl H3yueHHs. PeanbHbIi OOBEKT M pacueTHas
cxema. OmnopHble ycTpoiicTBa. BHemHue Harpy3ku W ux kiaccuduxanus. BHyTpeHHue cunbsl u
BHYTpPEHHUE CUJIOBbIe (hakTopbl. MeTon ceuenuil. [lpaBuna nmocTpoeHus 3MIOp BHYTPEHHUX CHIIOBBIX
¢daktopoB. Hampspkenus, nedopmaiiuu — MOHATHE W BUABL. MeXaHHYecKHe CBOICTBa MaTepHalIOB.
Huarpamma nedopmupoBanust marepuana. 3akoH ['yka. Koadduuuent Ilyaccona. OcHoBHOE ycioBue
MIPOYHOCTH, T0MyCKaeMble HaNpsKeHUs!, KoddduireHT 3amnaca.

LlenTpanbHoe pacTsizKeHHe-CxKaTHE

[Tonsitue o pactsbkeHuu W cxaTuH. [IpuMepsl PJIEMEHTOB KOHCTPYKIMH TepepadaThIBAIOIIETO
C/X TIPOM3BOJCTBA, UCHBITHIBAIOIINX PACTSDKEHUE M CkaTHe. HampshkeHus NMpH pacTsKEHUH-COKATHH.
Pacuer Ha npouHocTh. [ledopmarinu u nepemMenieHus nNpyu pacTsHKEHUHU-CKaTUH. Pacder aecTKoCTH.

I'eomeTpuyeckne XapaKTepHUCTHKH MONEPEYHBIX CEYCHUH CTEPHKHS

[loHsATHE O TreoMeTpHYECKHX XapaKTepUCTUKAX IUIOCKUX cedeHUuH. CTaTM4ecKuid MOMEHT
conpoTuBiieHUs1 cedeHud. OrnpeneneHue LEHTpa TSHKECTH Ce4eHHs. MOMEHT HMHEpPLUUHM CEUEHUS.
N3meneHne MOMEHTa MHEPIUMU NIPH MApaUIeIbHOM IIEPEHOCe OCel KOOpaHuHaT. MI3MeHeHne MOMeHTa
UWHEpPLMH TIpU MOBOPOTE OCEM KOOpAMHAT. [JIaBHBIE OCH W TJIaBHBIE MOMEHTBHI MHEpUUH. MOMEHT
CONpOTUBIIEHNs cedyeHMs. CBA3b MOMEHTA CONPOTUBIECHHS W MOMEHTA MHEpUUU. [ 'eomeTpuueckue
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XapaKTEPUCTUKHU XapaKTEPHBIX BUIOB CEYEHUH.

CaBur u KpyyeHue

Pacuer 3aknenounsix coenuHeHuil. Ilonsatue o kpyuyenuu. [Ipumepsl 21€eMEHTOB KOHCTPYKUUN
nepepadaThIBaIOIIEro C/X MPOU3BOACTBA, UCHBITHIBAIOLIMX KpydeHHe. HampspkeHus mpu KpydeHUu
Kpyribix BasioB. Pacduer Ha mpounocTh. Jledpopmamuu u mepememieHUs mpu KpydeHuH. Pacuer
KECTKOCTH.

IIpsimoii monepe4HbIii U3rud

Ilonatue 00 wu3rube. Ilpumepbl 35IeMEHTOB KOHCTPYKLMH mepepadaThIBaloOIEro c¢/x
MIPOU3BOJICTBA, MCIBIThIBaOMMX M3rub0. Hampsokenus npu m3rube Oanok. Pacuer Ha MpOYHOCTS.
PanmonanbHble GOpMBI NTONEPEUHBIX cedeHui Oanok npu usrude. Jledopmanuu u nepeMenieHus npu
usrude 6anok. JuddepeHnnansHoe ypaBHEeHUE ypyroi TuHUHN Oanku. OnpeneneHue nepeMenieHu
MetosioM Mopa.
Pa3neu 2. PacueTsl Ha NPOYHOCTH NPH CJI10KHOM CONPOTHBJICHUH

HanpsizkenHoe u 1eopMHUPOBAHHOE COCTOSIHME B TOUYKE Tejla

[lonsiTE O HANpPSHDKEHHOM COCTOSIHMM B Touke. Bunbpl HampsbkeHHoro coctosHud. [limockoe
HaIpPsDKEHHOE COCTOSIHKE. | TTaBHBIE IJIOMIAIKU U [VIaBHbIE HANPsKEHUS. MaKkcUMallbHbIE KacaTeIbHbIe
HanpspkeHus. VccnenoBaHue HaNpsyKEHHOTO COCTOSIHUSA B MpocTeHuX ciaydasx. O000LUeHHbIN 3aKOH
I'yka. KoMIIOHEHTHl [1e(OPMHPOBAHHOIO COCTOSHMS B TOuKe Tena. Buabl nehopMUpOBaHHBIX
COCTOSIHUM.

Teopuu mpoYHOCTH

[loHsiTHE O MPOYHOCTH MATEPUATIOB U KOHCTPYKIMM IPU CII0)KHOM HAIPSHKEHHOM COCTOSIHUU.
[IpenenbHble HANPsKEHHBIE COCTOSHUA. Teopun Havasa IJIACTUYECKOro TeueHus. Teopus NpouyHOCTH
Museca. Teopus npounoctu Mopa.

Buabl ¢10:KHOTO CONPOTHBICHUSA

Pacuer Ha mnpouyHoCcTh mNpu KocoM u3rube. Pacuer Ha NPOYHOCTH NPU BHELEHTPEHHOM
pacTshHKeHUU-CkaTHM. PacdeT Ha MPOYHOCTh MPH KpydyeHUH ¢ M3rudom. OOwmmil ciydail CI0XKHOTO
COIIPOTHBIICHUS.
Pa3nea 3. YceToiiunBOCTD, AMHAMHYECKOE U YCTAJIOCTHOE HATPY/KEHHE

YCcTOHYMBOCTD CKATHIX CTEPIKHEl

[Tonatne 06 ycTOWYMBOCTH CXKMMaeMoro crepkHs. Kpurtuueckas cuna. 3agauya Diinepa, yuer
YCIIOBUHM 3aKpeIyIeHHs] KOHLIOB CTepxHeil B gopmyne Diinepa. Ilpenensr npuMeHuMoctu (Gpopmysisl
Oninepa. ®opmyna SAcunHckoro.

JluHaMu4YecKue HATPY3KH, yAap

IlonssTve © nOMHAMUYECKOW HAarpyske W TpHUMEpBl JACUCTBHS €€ B  KOHCTPYKLUAX
nepepadaTbIBaOLIEro ¢/X npousBocTBa. [loHarue o0 ynapHOi Harpys3ke ynpyrux JUHEHHBIX CHCTEM.
Junamuueckuit ko3ddunment npu yaape. Ilonsrue o6 ycraizoctu MetauioB. OcoOeHHOCTH
YCTaJIOCTHOTO paspyiieHus. [Ipumepsr YCTaJIOCTHOTO paspyLieHus KOHCTPYKLHH
nepepadaThIBaIOIIEro ¢/X IPOU3BOJICTBA.

4.2. Conepxanue JeKI Ui

Ne Kon-Bo
HaunmeHoBaHMeNeKIINH
n/n 4acoB
Lenp xypca «ComporuBieHue marepuanoBy». CONpOTHUBICHHWE MAaTEpUaloB Kak
pasgen MexaHWKH Jedopmupyemoro Tema. CBsi3b Kypca € HW3y4aeMbIMH TIO
npouIo 00IIEHAYYHBIMU, OOIIENHKEHEPHBIMH U CTIEUATBHBIMU AUCHUILIMHAMU.
OCHOBHBIC TIOHSATHUS, THUIOTE3bI, OINpPENEICHUS ¥ TPUHIMIBI COTPOTHUBICHUS
MaTepuanoB. OOBEKTHl U3yYEHUS — AJIEMEHTHI KOHCTPYKIIMIA: CTepP)KEHb, IUIACTUHA,
oOosiouka. PeanbHblll 00BEKT U pacyeTHas cxema. OnopHbIe yCTPONUCTRA.

BremHne Harpy3kum W uXx Kiaccupukanus. BHyTpeHHHWE CWIIBI W BHYTpPEHHHE
2. | cunoBble (QakTopbl. Meton ceuenuid. IlpaBmiia mocTpoeHus: SMIOp BHYTPEHHUX 1
CHJIOBBIX (DaKTOPOB.




Hamnpspkenus, nedbopmanuu — mOHATHE H  BHABL. MeXaHMYECKHE CBOMCTBA
MatepuanoB. Jlnarpamma neopMUpOBaHHs MaTepHana.

OCHOBHOE YCIIOBUE IPOYHOCTH, AOIYCKAeMbIe HANPSHKEHUs, KO3 (HUIUECHT 3araca.
3akon ['yka. Koaddunument [lyaccona.

[lonsiTe o pacTsokeHUM U CKatud. [lpuMepsl 3J€MEHTOB  KOHCTPYKLHUN
nepepadaThIBAIONIETO C/X MPOW3BOJCTBA, WCIBITHIBAIOIINX PACTSKEHUE W CKATHE.
Hanpsokenus npu pactskeHUH-ckaTuM. Pacuer Ha mpouHocTs. [edopmanuu u
NepeMeNIeHus IPU PACTHKEHUH-COKAaTUU. PacyeT )KecTKOCTH.

[loHsiTHE O TEOMETPUYECKHX XapaKTEPUCTHKAX IUIOCKUX ceueHui. Cratuueckuit
MOMCHT COIIPOTHUBJICHUSA CCUCHUA. Onpez[eneHHe OCHTpA TAKCCTHU CCUCHUA.
MowmeHT uHepuuu cedeHus. M3MeHeHHe MOMEHTAa WHEpLUHMH IpH MapaieIbHOM
IEpEHOCE Ocel KOoOopIauHAT. M3MeHeHne MOMEHTa WMHEPLUU IPU NOBOPOTE OCEU
KOOpJIMHAT.

I'maBHBIC OCH U TJIaBHBIE MOMEHTEI HWHCPILUH. MomeHT CONMPOTUBJICHUA CCUCHUA.
CBsi3p  MOMEHTa COIIPpOTUBJICHHUA KW  MOMCHTAa HMHCPLUHU. reOMeTpI/I‘leCKI/IC
XAPAKTCPUCTHKU XAPAKTCPHBIX BUJI0B CCUCHHI.

Yucrelii casur. 3akoH ['yka npu casure. MexaHudeckue CBOMCTBA Marepuala IpH
caure. Ilomatme o  kpydeHuu. IIpumepsl  2I€eMEHTOB  KOHCTPYKLMHI
nepepadaThIBalOIIEro ¢/X MPOU3BOJCTBA, UCIBITHIBAOIMX KpydyeHue. Hanpsxenus
OpU KPYYeHHH KpYIIbIx BajoB. Pacuer Ha mnpowHocTh. Jledopmanmu u
IepeMeleHuss Npu  KpydeHuu. Pacuer xectkoctu. Pacuer 3akienouHsix
COEIMHEHUH Ha CPe3 U CMSTHE.

[Tonstue 06 msrude. [Ipumepsl 31eMEHTOB KOHCTPYKLUN NepepabaThIBAIOIETo ¢/X
MIPOU3BOJICTBA, HCIIBITHIBatOMMX W3rnd. Hanpsokenus npu n3rubde 6anok. Pacyer Ha
MpoYHOCTh. ParronanbpHbie GOpMBI MONEPEYHBIX ceUeHUI 0aIoK npu u3ruoe.

10.

Hedopmaruu u nepemernienus npu uzruoe 6anok. JuddepennmnansHoe ypaBHeHUE
ynpyro# juHuu 6anku. Onpenenenue nepemenieHuil merogoM Mopa. Ctatuuecku
HEOIpeICIUMbIE CUCTEMBI.

11.

Ilonstue o HAIMps>KCHHOM COCTOSAHHUH B TOYKC. BI/II[BI HAIPS’KCHHOI'O COCTOSTHUSA.
IInockoe HAIIPS?KCHHOC COCTOSIHUC. I'naBHBIC IJIOMIaAKN U TJIABHBIC HAIIPSKCHUA.
MakcuManbHBIC KacaTelIbHbBIE HAITPsOKCHUA.

12.

HccnenoBanne HampspDKEHHOTO COCTOSIHUSA B MpocTedmnx ciydasx. OO0oOmeHHbIH
3akoH ['yka. KommoHeHTHl nehOpMHUPOBAHHOTO COCTOSIHHSI B TOYKe Teia. Bumbl
ne(OPMUPOBAHHBIX COCTOSTHUI.

13.

[IonsATHE O MPOYHOCTH MATEPUAIOB M KOHCTPYKLHW IPHU CIOXKHOM HAIPSKEHHOM
cocrogHuu.  lIpenenbHble  HampspKeHHbIE — COCTOsiHMA.  Teopuum — Hadana
mIacTu4eckoro teuenus. Teopus npounoctu Museca. Teopus npouynoctu Mopa.

14.

Pacuer Ha IMPOYHOCTH ITPU KOCOM n3ruoe.

15.

Pacuer Ha MPOYHOCTH NPHU BHCHCHTPCHHOM PACTAKCHHUUN-CIKATHUU.

16.

PacueTr Ha IPOYHOCTH NPU KPYUEHUH C U3THOOM.

17.

[Tonatne o0 yCcTOWYMBOCTH CXXKHUMaeMoro crepkHs. Kpurmueckas cuma. 3agaua
Diiniepa, ydeT YCIOBUW 3aKpeIUIeHHWs KOHIIOB CTep)KHEW B ¢opmyne Diliepa.
ITpenensl npuMeHUMOCTH hopMyisl Ditnepa. Popmyna ScuHCKOTrO.

18.

[TonsiTHe 0 TMHAMUYECKON HAarpy3Ke U MpUMEpPbI IEUCTBUS €€ B KOHCTPYKIHUAX C/X
MalmuH 1 oOopynoBaHus. IloHatue o0 ymapHOW Harpys3ke ymnpyrux JIMHEHHBIX
cucreM. Jlunamuueckuil korpdunueHt npu ynape. Junamuueckuit koapdunueHt
IpU nepeMeHHbIX Harpyskax. [loHstue o6 ycramoctu MetaiioB. OcoOE€HHOCTH
YCTAJIOCTHOTO paspyuieHus. lIpumepsl ycTamocTHOro paspylieHus: KOHCTPYKIUN
nepepadaThIBaIOIIEro ¢/X IPOM3BOJICTBA.

Hroro
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4.3. Coaep:xanue JJaDOPATOPHBIX 3AHATHIH

Ne . Koin-Bo
W HaumenoBanue 1a00paToOpHBIX 3aHATUN 4ACOB
1 | UcnowiTanue cTanbHOTO 00pasiia Ha pacTsKEHUE 3
2 | Ompenenenue ko3¢ ¢punuenra [Tyaccona 3
3 | Ompenenenuie MOAYIsI CIBUTA NPU KPYUCHHUH 3
4 | Onpenenenye nepeMenieHui Npy OpsiMOM ONIEPEYHOM U3rude 3
5 | HMccnenoBanue HanmpspKeHHO-1e(OPMUPOBAHHOTO COCTOSTHUS IPU KPYUEHUH 3
6 | MccnenoBanue HapspKEHUH U IEpeMENIeHUH B IPSIMOYTOJIHON paMe 3
7 | UccnenoBanne HApsKEHHOTO COCTOSIHUSI OaIKH MTPU MIPSIMOM M3TH0Oe 2
8 | HMccrnenoBaHue HapsHKEHHOTO COCTOSIHMS BaJia MPU U3THOE ¢ KpyUeHHEM 2
9 | Onpenenenue nepeMenieHui mpu KOCOM U3rnde Oaiok 2
10 | YCTOMYHMBOCTH CIKATOTO CTEPIKHS 2
11 | YnapHoe HarpyeHue JUHEHHON yIIpyro cucTeMsl 2
Hroro 28
4.4. Conep:xaHue NPAKTHYECKUX 3aHATHI
[TpakTryeckue 3aHATHS y4eOHBIM IJIAHOM HE MPEAYCMOTPEHBI.
4.5. Buabl U cogep:KaHue CAMOCTOSTEIbHON padoThl 00y4arOIMXCH
4.5.1. Buasl caMOCTOSITEIbHOM pabOTHI 00YYaIOIIHXCS
Buzpsl camoctosiTenbHON paboThl 00ydaroLIUXCst KOIMYEeCTBO YaCOB
[ToaroToBka K 1a0OpaTOPHBIM 3aHATHUSM U K 3aIUTE 20
71a00paTOPHBIX PaboOT
CaMoCTOATEIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 21
JlomaiiHee 3agaHue 20
Hroro 61
4.5.2. ConepxaHue caMOCTOSATENbHON pabOThl O0yJarOIINXCs
Ne Kon-Bo
i HanmeHnoBaHMe TeM WM BOIIPOCOB HACOB
1. | Homammnee 3aganue «IloctpoeHue smop BHYTPEHHUX CHIIOBBIX (PAKTOPOB MpHU 11
MPOCTHIX BUAAX 1e(HOPMHUPOBAHHSDY
2. | HomamnHee 3aganue «PacyeTsl Ha MPOYHOCTH M KECTKOCTH MPH MPOCTHIX BUIAX 10
nehOpMUPOBAHHMS
3. | Homamnee 3aanue «PacueTsl Ha IPOYHOCTh MPU CIO0KHOM CONMPOTHBICHUH 10
4. | IlogroroBka K NpakKTHYECKUM 3aHITUIM 10
5. | IloaroToBka K 1a00paTOpHBIM 3aHATHSAM U K 3alIIUTE JJAOOPAaTOPHBIX padoT 10
[TocTpoenue >mrop BHYTPEHHUX CHUIIOBBIX (DPAKTOPOB MPH MPOCTHIX BUIAX
6. | nepopmupoBanus. PacueTsl Ha MPOYHOCTH U KECTKOCTH MIPU MPOCTHIX BUAAX 10
nedopmupoBanusi. PacyeTsl Ha MPOYHOCTH NMPH CIOKHOM COTIPOTHUBIICHUN
Htoro 61




5. YueOHO-MeTOAHYECKOE 00ecliedeHrne CaMOCTOATEIbHOI padoThl 00yYAKOIIMXCS 110
AMCHMILINHE

Y4eOHo-MeTonuueckue paszpabotku umerorcs B Hayunoitoubnmoreke ®I'bOY BO HOxHo-
VYpansckuii [AY:

1. HexmonoBa T.H. Metoanyeckue yka3aHHs IO BBINOJIHEHUIO BHEAYAUTOPHOW pabOTHI MO
mucruruHe «ConpoTUBICGHHE MaTeprasioBy [ DieKTpoHHbIN pecypc]: Yensounck: KOxxHo-Y panbckuid
I'AY, 2017. 69 c. Pexxum nocryna: http://192.168.0.1:8080/localdocs/sopromat/80.pdf.

2. Cmarun H.K. , HlarpykoBB.W. ConpoTuBiieHre MaTepruaaoB. DMIOPbl BHYTPEHHUX CHUIIOBBIX
(bakTOopoB [DNEKTPOHHBIN pecypc]: METOA. YKa3aHUs K CeMeCTpoBoMYy 3afanuio. YensOunck: FOxHo-
VYpaneckuiit [AY, 2015. 28 ¢. Peskum mocryma: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

3. Cmarun H.K. , HlarpykoBB.M. ComporuBnenue marepuaioB [DIEKTPOHHBIA pecypc] :
METOJ. YKa3aHusd K ceMmecTpoBomy 3amaHuto. YemsOunck: IOxuo-Ypamsckuit ['AY. Y. 2.
I'eomerpuueckue  xapakTepucTHKH  Iiockux  cedenuit. 2015, 10 c¢. Pexum  nocryma:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

4. UrnateeB A.I'. KoHTposbHBIE 3aJaHus Ui pacdeTHO-Tpadudeckux paboT 110
CONPOTUBIICHUIO MaTepuanoB [DIEKTpPOHHBIM pecypc] : yueb. mocobue. Yensbunck: HOxHo-
VYpanbckuii [AY, 2016. 40 c. Pexxum nocryma: http://192.168.0.1:8080/localdocs/sopromat/66.pdf.

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

6.D0oH/1 OLIEHOYHBIX CPECTB IJIsl MPOBeAeHHUs MPOMEKYTOUHOM
arTecTalMu 00y4alomMXCH MO JUCHUILIUHE

Jl1s ycTaHOBIIEHUSI COOTBETCTBUSI YPOBHSI MOJArOTOBKM oOywarouiuxcsa tpebdoBanusim PI'OC
BO pa3pabotan (oHJI OLIEHOYHBIX CPEICTB Ul TEKYLIEro KOHTPOJIS YCIEBA€MOCTH U IPOBEIEHUS
MPOMEXYTOUHON arTecTauuu oOyyaroumxcs 1o aucuuiinHe. @OOHJ OIEHOYHBIX CPENCTB
npencrasieH B [Ipunoxennn Nel.

7. OCHOBHAl M JONOJTHUTEJIbHAsI y4eOHasi IUTEPaTypa, Heo0XoauMas
AJISl OCBOEHMS TUCHMIITUHBI
OcHOBHast W JONOJIHUTENbHAs YydeOHass mauTeparypa umeercs B HayuHoliOuGnuoreke wu
3IEKTPOHHOU MH(pOpMamoHHO-00pa3oBateabHOM cpeae DT'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHas:

1. Kunxkun B. A. ComporuBiieHHE MaTepualioB [DIEKTPOHHBIA pecypc|: yued. mocolue.
Yensounck: YI'AA, 2011. 524 ¢. Pexxum nocryma: http://192.168.0.1:8080/Iocaldocs/sopromat/50.pdf.

2. CompoTuBiieHHE MaTepHalioB [DneKTpoHHbIH pecype]: yued. mocobue / T1.A. Tlasmnos, JI.K.
[Mapmun, b.E. MensuukoB, B.A. Hlepctues; nox pen. b.E. Mensuukosa. CII6.: Jlans, 2016. 553 c.
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=86018.

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

JlonmosHuTebHAS

1. Tloackpeoxo M.Jl. ComnporuBneHue wmarepuanoB. IIpakTukyMm 10 pemeHuro 3aaay
[OnexTponnbiii  pecypc]. Munck: Bemmiimas mkoma, 2009. 688 c¢. Pexwmm mgoctyma:
http://biblioclub.ru/index.php?page=book&id=143572.

2. Kynpsisue C.I'., CepmroxoB B.H. ConpoTuBneHune marepuaioB. MHTEepHET-TeCTUpOBaHHE
0a30BBIX 3HAHUI[ DNEKTPOHHBIN pecypc]: yueOHoe mocodue. M.: Jlanp, 2013. 176 c. Pexxum moctyma:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=5247.
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Iepuoauyeckue u3xaHus:

«[Ipobnembl mpounoctu», «llpukiagHas MaTemMaTHKa M MeXaHHUKa», «MeXxaHuUKa TBEPIOTO
tenay, «mwxenep. Hayka, mpOMBIIUIEHHOCTb, MEXIYHAPOJIHOE COTPYIHUYECTBO», «CIpPaBOUYHUK.
HNnxeHepHbIi KypHAID.

8. Pecypcbl uHpopMaANMOHHO-TEJIEKOMMYHUKANUMOHHOM ceTu «AHTEepHET»,
He00XO0AUMBbIe /IJIsl 0CBOCHUS THCHMUILINHBI

1. EnnHOE OKHO JA0CTYyIa K y4eOHO-METOIMYeCKUM pazpaboTkam https://toypray.pd
2. BBC «JIauw» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINEhttp://biblioclub.ru

9. MeToauuyecKkue YKazaHus IJid oﬁyqaloumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

VYuebHO-MeTOoMUecKkne pa3paboTku uMeroTcss B Hay4yHoiOuOnuoreke U 3JIEKTPOHHOM
uHpopmannoHHo-o0pazoBarensHoil cpene PI'BOY BO HOxHO-Ypansckuii [AY:

1. Cmarun H.K. , lllarpykxosB.U. ConpoTuBnenrne MaTepuaaoB. DMIOPbl BHYTPEHHUX CHUIIOBBIX
(bakTopoB [DNEKTPOHHBIN pecypc]: METOA. YKa3aHUs K ceMecTpoBoMy 3ajaHuio. Yensouunck: FOxHo-
VYpanbckuiit [AY, 2015. 28 ¢. Pexxum nocryma: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

2. Cmarun H.K. , llatpykoBB.1. ComnpotuBieHnue MmarepuanoB [DIEKTpOHHBIA pecypc]| :
METOJI. yKa3aHUsi K CceMecTpoBoMmy 3amaHuto. Yemsounck: FOxHo-Ypambckmii ['AY. Y. 2.
I'eomerpuueckue  xapakTepucTHKH Mmiockux cedeHuil. 2015, 10 c¢. Pexum nocryma:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

3. HUrnarbeB A.I'. KoHTposibHble 3afaHus Julsl pacdyeTHO-rpaduyeckux paboT 1o
COMPOTHUBIICHUIO MaTepuagoB [DJEKTpoHHBIM pecypc] : yued. mocobue. Yensbunck: HOxHO-
VYpansckuiit 'AY, 2016. 40 c. Pexxum moctyna: http:// 192.168.0.1:8080/localdocs/sopromat/66.pdf.

4. UrnateeB A.I'. [locobue Kk pemieHunto 3a1a4 0 CONPOTUBICHUIO MaTepUaIoB [ DJIEKTPOHHBIH
pecypc] : yaeb.-meroa. nocobue. Uensaouuck: KOxuo-Ypanbckuit [AY, 2016 . 118 c. Pexxum noctyna:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

5. XKunkun B.A. IlocTpoeHue smiop BHYTPEHHUX CHUJIOBBIX ()aKTOpOB B Oankax M pamax B
nporpaMMHbIX npoayktax SCAD u MathCAD [OnexkTpoHHBIN pecypc]| : METOAMYECKUE yKa3aHUS.
Yensounck: b.u., 2006. 49 ¢. Pexum nocryna: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

6. Xunkun B.A. OmnpeneneHue T€OMETPUYECKHX XapaKTEPUCTHUK TOMEPEYHBIX CEUCHHI
OpycreB B nporpamMmmHbix npoaykrax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DnexkTpoHHbII
pecypc] : w™eromumdeckue ykazanus. Yemsabunck: UYTAY, 2007. 69 c. Pexum pocryna:
http://192.168.0.1:8080/localdocs/sopromat/6.pdf.

7. XKunkun B.A. Pacuer Ha mpoyYyHOCTh M IPOBEPKA KECTKOCTU CTATUYECKH OINPEACTUMBIX
6amok B mporpamMHbix mnponaykrax SCAD, MSC.Patran-Nastran-2005 [DnexTpoHHbI pecypc]:
METOINYECKUE yKa3aHUsl. YenaOuHCK: YT'AY, 2007. 76 C. Pexum JIOCTYyTIA:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

8. Xwmkur B.A. OmnpenencHue nepeMelIeHW B YOPYIHX CHCTEMax B IPOTPaMMHBIX
npoaykrax MathCAD, SCAD u MSC.Patran-Nastran-2005 [DnekTpoHHbIH pecypc] : METOIUYECcKue
YKa3aHUSI. Yena0MHCK: UT'AY, 2008. 66 C. Pexum JIOCTyma:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

10. UndopmanuoHHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble IPH OCYIIECTBJICHHH 00pa30BaTeIbHOIO
npouecca 1o AUCHUILINHE, BKJIIOYasA NepeyeHb MPOrPaMMHOIo odecniedeHust 1
HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Haquoﬁ OuOIHNOTEKE C TCPMHUHAJIBHBIX CTaHLIUI OpeaoCTABIACTCA OOCTYII K 0a3zam JaHHBIX

- Texaskcnept (mHGOpMarmoHHO-cripaBouHast cucrema 'OCTos);
- «CenbX03TeXHHUKA) (aBTOMAaTU3UPOBAHHAS CIIPABOYHAS CHCTEMA).
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[Iporpammuoe obecneuenne: StructureCAD, «ComportuBnenue wmarepuaioB. BupryanbHbIC
nabopaTtopHbie padOTHI.

11. MaTepuajbHo-TeXHHYecKasi 0a3a, HeoOXoaUMAsi 1JIs1 OCYIIEeCTBJICHUS
00pa3oBaTeJILHOIO NMpolecca mo TUCIHHIINHE

IlepeyeHb yueOHBIX J1a0OpaTOPUii, AYyIUTOPHUI, KOMIIBIOTEPHBIX KJIACCOB

1. JTabopatopus 002, ocHameHHas: 000pyIOBaHUEM IS IIPOBEACHUS Ta0OPATOPHBIX PaboT.
2. CnenmanusupoBanubie ayautopuu 023, 024 niis npoBeAeHUS TPAKTUIYCCKUX 3aHITHIM.

3. KoMmibloTepHBIi KJ1acc ¢ MyJIbTUMEAUHHBIM KoMILIeKkcoM ayn. 018, 423.

ITepeyeHb 0CHOBHOTIO y4e0OHO-1200paTOPHOIro 000PyA0BaAHMS

1. MamuHs!l U1 UCTIBITAHUN Ha pacTsHKEHHUE.

2. YHUBepcaJbHbIE Ta00paTOPHBIC CTEH/IBI.

3. YcraHoBKa 1 1a00paTOPHBIX padoT.

4. TeH30MeTpUYECKUE MPUOOPHI.

5. KoMI1eKkTh mi1akaToB 10 OCHOBHBIM pa3jiesiaM COMPOTUBIICHHS MaTEPHAIIOB.
6. IlepcoHasibHbIE KOMITBIOTEPHI.

7. MynbTUMETUMHBIN KOMILIEKC.

12. UnHoBaumoHnHbie GopMbI 00pa30BaTeJIbHbIX TEXHOJOTHH

Bun 3aparus
®opMBI pabOTEI Jlexuuu 3 13

KomneroTepHble CUMYIISIUU - + -
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IIPH/IO’KEHHUE Nel

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOBEJCHUS IPOMEKYTOUHOU aTTeCTAIIUN
00ydJaronuxcs mo IUCUUILTNHE

b1.B.02 ConpoTuBjieHHEe MaTepPUATIOB
Hanpasnenue noarorosku 35.03.06 ArpounskeHepust

[Ipoduns TexHnosioruyeckoe 060pya0BaHue /1Jisl XPAHEHUS U NepepadoTKU
CeIbCKOXO03SICTBEHHOM NMPOAYKIIUH

YpoBeHb BbICIIEr0 00pa3oBaHus — GaKkaaaBpuaT (MPUKJIATHOMN)
Kpamuduxkarus - 6akajgaBp

dopma 00y4eHus - 04HaAA
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1. Komnerenuuu ¢ yka3aHnueM dramna ux popmMupoBanus B npouecce ocsoenusi OINOII

KomnieTeHuu 1o 1aHHOM TUCIUIUINHE GOPMUPYIOTCS HA IPOABUHYTOM dTarle.

Kontpomupyemsie KonTponupyemblie pe3ynbTaThl 00yISHHS 110 TUCIUTUIHHE
pe3yIbTaThI
ocsoernd OLIOI 3HAHUS YMCHHUS HaBBIKU
(KOMIIETEHIIUN )
OIIK-4 OO0yuaromuiicst 10KEeH OO6yuaromuiics OO6yuarommiics
CIIOCOOHOCTBIO 3HATh:METOI0JIOTHIO JIOJI’KCH YMETh: JOJKEH
pemarb Kypca «ConpoTHuBICHHE BBINOJIHSATh BJIAJICTh: HABBIKAMH
WH)XCHEPHBIC MaTepUajoBy, OCHOBHBIC CTaH/IapTHBIC BUBI MPAKTUIECKOTO
3aj1a4uu ¢ pacueTHbie (OPMYIIHI, IIPOYHOCTHBIX UCIIOJIb30BaHUS
HCIIOJIb30BaHUEM QIITOPUTMBI PACUETOB pacyeToB, OIEHUBATh METOJIOB pacyera
OCHOBHBIX 3aKOHOB | 3JICMEHTOB KOHCTPYKIIMH HIOJTy4YCHHBIC KOHCTPYKIIUU Ha
MEXaHHKH, Ha TIPOYHOCTH, KOTOPHIE PE3YNIBTATHI C TOYKU POYHOCTH TIPU
AJIEKTPOTEXHUKH, UCTIOJIB3YIOTCS JUISI 3pEHHSI UX peleHUH
THJIPABIIAKH, pEIICHUS WHKCHEPHBIX MIPaBIOIO 100, WH)KCHEPHBIX 3a]1a4-
TEPMOJIMHAMUKHU U 3agad - (b1.B.02-3.1) SKOHOMUYHOCTH U (b1.B.02-H.1)
TETIoMaccooOMeHa HA/ICKHOCTH TIPU
PELICHUH WH)XEHEPHBIX
3agad- (51.B.02-V.1)
[1K-2 OO0yyaromuiicst TOMKeH Obyuarommuiics Obyuarommuiics
TOTOBHOCTb K 3HATh: METOJIOJIOTHIO JIOJI’KCH YMETh: JOJDKEH
YYaCTHIO B Kypca «ConpoTHUBIICHHE BBINOJIHATh BJIJICTh: HABBIKAMH
MIPOBEJICHU U MaTepHUajIoB), OCHOBHBIC CTaH/IapTHBIC BUIBI HaBBIKaMU
UCCIICIOBAaHU pacueTHbie (OPMYJIbI, MPOYHOCTHBIX PaKTUYECKOTO
pabounx u QITOPUTMBI PACUETOB pacyeToB, OIEHUBATh UCTIOJTb30BaHUS
TEXHOJIOTUYECKUX | AJIEMEHTOB KOHCTPYKIUI MOJTy4YeHHbBIC METOJIOB pacyera
MPOIIECCOB MAIIMH | Ha MPOYHOCTH, KOTOPHIC PE3YNIbTATHI C TOYKU KOHCTPYKIIUU Ha
UCIIONB3YIOTCS ISt 3peHus ux MPOYHOCTH IS
000CcHOBaHUsI BBIOOpA MpaBI0TOI00Ms, 000CHOBaHUS BHIOOpa

MaTtepurajia ACTajlIun -
(51.B.02-3.2)

HKOHOMHUYHOCTH U
HaJACXKHOCTHU 1A
000cHOBaHUs BbIOOpa
MaTtepHaa JIeTau-
(b1.B.02-Y.2)

MaTepurajia ACTajn-
(51.B.02-H.2)

2. Iloka3aTen, KpUTEPHH M HIKAJIA OLeHMBAaHUSA CPOPMHUPOBAHHOCTH KOMIETeH Mt

[Toxazarenu Kputepnu u 1mkaia olleHuBaHUs pe3yabTaToOB 00YUYEHHS O JUCHUIUINHE
onenunBanusg | HepocraTouHblid Jocratounsrit Cpennuii ypoBeHb | BpICOKHMI ypOBEHb
(3YH) YPOBEHb YPOBEHb
b1.B.02-3.1 | OOy4aromuiics He OOyuarommiics OO0yuaromuiics ¢ OO0yuaromuiicst ¢
3HaeT cy1abo 3HaeT HE3HAYUTEIbHBIMU Tpebyemoit
METO]I0JIOTHIO METO]I0JIOTHIO omuoKaMu 1 CTETEHbIO MOJTHOTHI
Kypca Kypca OTJEJbHBIMU Y TOYHOCTH 3HAET
«Comnpotusnenue | «ConpoTuBIeHHE npoGenaMu 3HaeT METOJI0JIOTHIO
MaTEpUaJIOBY, MaTEepUajoBy, METOJI0JIOTHIO Kypca
OCHOBHbIE OCHOBHbIE Kypca «CorpoTuBieHue
pacueTHble pacueTHbIe «ConpoTuBiieHnE MaTepUajoBy,
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bopMyIIBI, hopmyIsl, MaTepHaioBy, OCHOBHBIC
QITOPUTMBI AJITOPUTMBI OCHOBHBIE pacueTHble
pacueToB pacueToB pacueTHbIe bopMmyIbl,
HIIEMEHTOB JJIEMEHTOB (bopmybl, AJITOPUTMBI
KOHCTPYKLHUN Ha KOHCTPYKLUH Ha AJIITOPUTMBI pacueToB
POYHOCTH, MPOYHOCTb, pacyeToB HJIEMEHTOB
KOTOpBIE KOTOpBIE 3JIEMEHTOB KOHCTPYKIUH Ha
UCTIONB3YIOTCS UCTIONB3YIOTCS JUIS KOHCTPYKLIUN Ha MPOYHOCTb,
JUIS pellieHus pelieHus IPOYHOCTH, KOTOpBIE
WH)KEHEPHBIX WH)KEHEPHBIX 33124 KOTOpBIE UCTIONB3YIOTCS JUIS
3aa4y UCIIOJIB3YIOTCS JJIst pelieHus
peLeHHs MH)KEHEPHBIX 3a/1a4
WHXCHEPHBIX 3aja4
b1.B.02-Y.1 | OOyuatomuiics He OObyuaronuiics OOyuarommiics ¢ Obyuatomiics
YMEET BBIIOJIHATD cnabo ymeer HE3HAYUTENIbHBIMH | YMEET BBIIOIHSITD
CTaHJapTHBIE BBITIOJIHATH 3aTpyAHEHUSMH CTaHJApTHBIC BHJIBI
BU/IBI CTaHJapTHBIC BUABI | yMEET BBINOIHATH MIPOYHOCTHBIX
MPOYHOCTHBIX MIPOYHOCTHBIX CTaHJapTHBIC BHUJIBI pacueTos,
pacueTos, pacueros, MPOYHOCTHBIX OILICHHUBATD
OLICHUBATh OLICHUBATh pacyeTos, MOJTyYCHHBIC
MOJIy4YeHHBIE MOJIy4YeHHBIE OILICHUBATh pE3yNbTaThl C TOYKU
pe3yIaBbTATHI C Pe3yabTATHI C TOUKH HIOJTy4YEeHHBIC 3peHHS UX
TOYKH 3PEHUS UX 3peHus ux pe3yNabTaThl C TOYKU | MPaBIONOA00uS,
MPaBI0MNO100MUs, MIPaBI0IO 100U, 3pEeHUsI UX SKOHOMUYHOCTH U
SKOHOMHUYHOCTU U | 3KOHOMUYHOCTH H paBaono100ous, HA/ISKHOCTHU MIPU
HAJIC)KHOCTH TIPU HAJICKHOCTH TIPU HYKOHOMHYHOCTH H peleHuu
pelieHun pelieHun HAJCKHOCTH MIPH | MHIKEHEPHBIX 3a7a4
WH)XEHEPHBIX WH)KEHEPHBIX 3a/1a4 pemeHnH
3ajau MH)KEHEPHBIX 3a/1a4
b1.B.02-H.1 | OOyuatommmiicst He Obyyaromuiics OOyuaromuiics ¢ Obyuaromuiics
BIIaJI€ET ciabo Biajeer HEeOOJIbIIMMHU CBOOOJIHO BiIaJ€eT
HaBBIKAMHU HaBBIKAMHU 3aTpyIHEHUSMH HaBBIKAMHU
PaKTUYECKOTr 0 MIPAKTUYECKOTO BJIaJieeT HaBbIKAMHU MPAKTUYECKOTO
WCTIOJIH30BAHUS WCTIOJIH30BAHUS MPAKTUIECKOTO WCTIOJIH30BAHUS
METO/IOB pacyera | METOAOB pacyera UCIIOJIb30BaHUS METO/IOB pacyera
KOHCTPYKIMIA HA KOHCTPYKIIMIA HA METOJOB pacyeTa KOHCTPYKIIMI Ha
MPOYHOCTh IPU MPOYHOCTh IIPU KOHCTPYKLIUHI Ha IPOYHOCTh IPU
peleHuH peleHnH MPOYHOCTD NIPU peteHun
MH)KEHEPHBIX MH)KEHEPHBIX 3a/1a4 peleHnu MH)KEHEPHBIX 3a/1a4
3a1a4 WH)KCHEPHBIX 3a/1a4
b1.B.02-3.2 | OOyuatomuiics He Ob6yuatrouuiics OOyuarommiics ¢ OO6yuatomiuiics ¢
3HAEeT ciabo 3HaeT HE3HAYNTEIIHBIMU Tpedyemon
METO0JIOTHIO METO0JIOTHIO omnoKamMu 1 CTETIEHBIO TOJTHOTHI
Kypca Kypca OTIETEHBIMU ¥ TOYHOCTH 3HAET
«Conpotusiienne | «ConpoTHBIEHUE npobenamMu 3HaeT METOI0JIOTHIO
MaTepHaoBy, MaTepHaIoBy, METOOJIOTHIO Kypca
OCHOBHBIE OCHOBHBIE Kypca «ConpoTHBieHHE
pacueTHbIe pacyeTHbIe «ComnpoTHBIIEHUE MaTepHaIIOBY,
bopmynsl, ¢bopmybl, MaTepHajoBy, OCHOBHbIE
QITOPHTMBI AIITOPUTMBI OCHOBHBIE pacueTHbIe
pacueToB pacyeToB pacyeTHble bopmysbl,
DJIEMEHTOB HIIEMEHTOB (dhopmybl, AITOPUTMBI
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KOHCTPYKIIMIA Ha KOHCTPYKIIMI Ha AJITOPUTMBI pacueToB
MPOYHOCTH, MIPOYHOCTb, pacueToB HJIEMEHTOB
KOTODBIC KOTOPBIC JJIEMEHTOB KOHCTPYKIIMH HA
UCTIOJB3YIOTCS UCTIONIE3YIOTCS ISt KOHCTPYKIIUN Ha MPOYHOCTb,
111 0OOCHOBAHUS 000CHOBaHUS IPOYHOCTH, KOTOpBIC
BbIOOpa BbIOOpa MaTepuana KOTOpBIE UCIIOJIb3YIOTCS IS
Marepuaia JeTaiu JeTau UCTIOJNB3YIOTCS JUISI 000CHOBaHUS
000CHOBaHHUS BEIOOpA MaTepuana
BbIOOpa MaTepuaa JeTaiu
JeTaJH
b1.B.02-Y.2 | OGyuarommiics He OOyuarommiicst OOyuaromuiics ¢ OO0yuarommiics
yMEET BBIIOJIHSATD cmabo ymeer HE3HAYUTEIbHBIMA | YMEET BBIIIOITHSITH
BBINOJIHATh BBITOJIHATh 3aTpyIHECHUSMH CTaHJAPTHBIC BHUJIBI
CTaHJIapPTHHIE CTaH/IapPTHBIC BUABI | yMEET BBIMOIHATH MIPOYHOCTHBIX
BUJIBI MPOYHOCTHBIX CTaHJAPTHBIC BHUJIBI pacueTos,
MIPOYHOCTHBIX pacueTos, POYHOCTHBIX OIICHUBATH
pacyeTos, OLICHUBATh pacyeTos, MIOJTyYCHHBIC
OLICHUBATh MOJTy9CHHBIC OIICHHBATH PE3yNIbTaThI C TOYKU
MOJTyYCHHBIC PE3yAbTATHI C TOUKH TIOJTy4YCHHBIC 3pEHHS UX
pe3yIabTATHI C 3pEHHS UX PE3YJIBTATHI C TOUYKH | TPABIONOIO0NS,
TOYKH 3PCHUS UX NPaBJIOI0I00NS, 3pEHHSI UX 9KOHOMHUYHOCTH U
MpaBaONON00Us, | SKOHOMUYHOCTH U MPaBOIIOI00NS, HA/ICKHOCTH IS
SKOHOMHUYHOCTU M | HAJCKHOCTH LIS HYKOHOMHYHOCTH H 000CHOBaHUS
HA/ICKHOCTH IS 000CHOBaHUS HaJIC)KHOCTH IS BbIOOpa MaTepuaa
000CHOBaHUs BbIOOpa MaTepuaa 000CHOBaHUs JeTaiu
BBIOOpA JeTaIu BBIOOpa MaTepuasa
Marepuaa JeTaau JeTaJIH
b1.B.02-H.2 | OOyuatommuiicsi He OO6yyaromuiics OOyuaromuiics ¢ Ob6yuaromuiics
BIIaJIeeT cmabo BrajeeT HEeOOJIbIIMMHU CBOOOJIHO BiIaJ€eT
HaBBIKAMHU HaBBIKAMU 3aTpyTHECHUSMU HaBBIKAMU
MPAKTUIECKOTO MPaKTUYECKOTO BJIa/IeeT HAaBBIKAMHU MPAKTUIECKOTO
WCTIOJIH30BAHUS WCTIOJIH30BAHUS MPAKTUIECKOTO WCTIOJIb30BaHUS
METOJIOB pacyeTa | METOAOB pacuera UCTIONB30BaHUS METOJIOB pacyera

KOHCTPYKIUH Ha
IIPOYHOCTD AJIS
000CHOBaHUs
BbIOOpa
MaTepuaia aeTanu

KOHCTPYKIUI Ha
IIPOYHOCTH 1A
000CHOBaHHUS
BbIOOpa MaTepuana
JeTanu

METOJIOB pacyeTa
KOHCTPYKIUHI Ha
MPOYHOCTH IS
000CHOBaHUS
BBIOOpa MaTepuaina
JeTaln

KOHCTPYKIMI Ha
IIPOYHOCTH AJIS
000CHOBaHUS
BbIOOpa MaTepuaa
JETaIN

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJIH) HHbIE MATEPUAJIbI, HEO0OXOAUMBIE IJISl OLlEHKH
3HAHMH, YMEHHUI U HABBIKOB M (WJIM) ONBITA 1eSITEJbHOCTH, XaPAKTEPU3YIOLIUX ITAIBI
¢popmupoBanusa komnereHunii B mpouecce ocsoenust OINOII

TumnoBbsle KOHTPOJIbHBIE 33/IaHUS U MaTEpUAIIbl, HEOOXOIUMBIE JUIS OLIEHKH 3HAHUHN, YMEHUH U
HABBIKOB, XapaKTEPU3YIOLIUX MPOJABUHYTHIN 3Tan (OPMUPOBAHUS KOMIIETEHIIMNA B NPOIIECCE OCBOEHUS

OIIOII, coxepxxarcs B yueOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1. Cmarun H.K. , latpykoBB.M. ConpoTrrBiieHne MaTepranoB. DMIOPbl BHYyTPEHHUX CHIJIOBBIX
(bakTOopoB [DIEKTPOHHBIN pecypc]: METOA.yKa3aHUs K ceMecTpoBoMy 3afaHuio. YemssOunck: FOxHo-
VYpaneckuiit ['AY, 2015. 28 ¢. Pesxum nocryma: http://192.168.0.1:8080/localdocs/sopromat/73.pdf.

2. Cmarun H.K. , IllarpykoBB.M. ComnpoTuBieHne MarepuanaoB [DJIEKTPOHHBIA pecypc]

METOJI.yKa3aHusi K CEMECTPOBOMY 3agaHuio. YensiOMHCK:

HOxHno-Ypanbckuit T'AY. Y. 2.
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I'eomeTpuueckue  XapakTepuCTHKH  rmiockux cedeHuil. 2015, 10 c¢. Pexum nocryma:
http://192.168.0.1:8080/localdocs/sopromat/72.pdf.

3. UrnateeB A.I'. KoHTponmbHBIC 3aJaHUs JUIS pacdyeTHO-rpaduUecKux paboT 1o
COTPOTHUBIICHUIO MaTepHAIOB [DJIEKTPOHHBIA pecypce] : yueO.mocobme. Yensadunck: HOxHO-
VYpanbckuiit [AY, 2016. 40 c. Pexxum nocryma: http:// 192.168.0.1:8080/localdocs/sopromat/66.pdf.

4. UrnatweB A.I'. ITocoOue K pemeHuro 3a/1a4 10 COMPOTUBIICHUIO MAaTEPUATIOB [ DJIEKTPOHHBII
pecypc] : yae6.-meroa. nmocobue. Uensouuck: KOxuo-Ypanbckuit TAY, 2016 . 118 c. Pexxum nocrymna:
http:// 192.168.0.1:8080/localdocs/sopromat/62.pdf.

5. Kunkun B.A. Tloctpoenue 3moop BHYTPEHHUX CHIIOBBIX (PaKTOpPOB B Oalikax M pamax B
nporpamMMHubiX mpoaykTax SCAD um MathCAD [DnekTpoHHBIH pecypc] : METOAMYECKHE yKa3aHHS.
Yensiounck: b.u., 2006. 49 c. Pexxum nocryma: http://192.168.0.1:8080/localdocs/sopromat/11.pdf.

6. Xwikun B.A. OmnpeneneHue reoOMETPUUECKUX XapaKTEPUCTHUK TIOMEPEYHBIX CEUYCHUH
OpycbeB B mporpammubix npoaykrax SCAD, MSC.Patran-Nastran-2005 u MathCAD [DnekTpoHHBIH
pecypc] : wMerommdeckue ykazanus. Yemsabunck: UYTAY, 2007. 69 c. Pexum pocryna:
http://192.168.0.1:8080/localdocs/sopromat/6.pdf.

7. XKunkun B.A. Pacuer Ha mpouYyHOCTh M MPOBEPKA JKECTKOCTH CTATUYECKU OMPEICIUMBIX
O6amok B mporpamMubix mnpoxykrax SCAD, MSC.Patran-Nastran-2005 [DnextponHslii pecypc]:
METOAUYECKUE YKa3aHMUS. YenstOMHCK: Uray, 2007. 76 c. Pexum JocTymna:
http://192.168.0.1:8080/localdocs/sopromat/10.pdf.

8. XKunkun B.A. OmnpeneneHue nepeMenieHUl B yYOPYTHX CHUCTEMaxX B MPOrPaMMHBIX
npoaykrax MathCAD, SCAD u MSC.Patran-Nastran-2005 [DnekTpoHHBII pecypc] : METOAHYECKHE
yKa3aHus. YenssOuHck: qT'AY, 2008. 66 c. Pexxum JOCTyIIa:
http://192.168.0.1:8080/localdocs/sopromat/7.pdf.

4. MeToauyecKkne MaTepHuaJIbl, ONpeiessiolue Npoueaypbl OlleHHBAHUS 3HAHMIA,
YMEHHUIi, HABBIKOB U (MJIH) ONIBITA eATeIbHOCTH, XapaKTepu3ymmx 3Tan(bl) GopMupoBaHus
KOMIIeTeHIH I

B nmanHOM pazjene METOIUYECKHE MaTepUaIbl, OIMPEACISIONIUE TPOIEAYPhl OIICHUBAHHS
3HAHWUW, YMEHUH, HaBBIKOB, XapaKTEPU3YIOIUX MPOJBUHYTHIN 3Tan (GOPMUPOBAHUS KOMIETEHIIUNA O
AUCIHUITIINHE «COHpOTI/IBJ'IeHI/IC MarepuajioB», HNPUBCACHBI MPHUMCHUTCIBHO K KaXIOMY U3
UCIONIb3YEMBIX BHJOB TEKYIIEro KOHTPOJIS YCINEBAEMOCTHM U TMPOMEKYTOYHOW aTTecTaluu
o0ydJaronmxcs.

4.1. OnleHoOYHbIE CPEACTBA VIS MPOBEIEHNS TEKYIIEro KOHTPOJISI YCIeBAeMOCTH
4.1.1. Otuer no 1abopaTopHOit padboTe

Otuet no mabopaToOpHOM pabOTE UCTIONIB3YETCS AJIsl OIEHKH Ka4eCTBAa OCBOCHHS O0YJaIOIIIUMCS
OCHOBHOI TpodeccHoHambHOM 00pa30BaTeIbHOM MPOTPaMMBbl MO OTAEIBHBIM TeMaM JAMCIUILTHHBL.
Conepxanre v (hopMa OTIETa 110 JTA0OPATOPHBIM PAOOTAM IMPUBOAMTCS B METOJINICCKUX YKa3aHUAX K
naboparopubiM pabotam (m. 3 POC). CoxepxaHue oTyeTa M KPUTEPUU OIEHKHM oTdera (Tabm.)
JIOBOJIATCSI IO CBEJICHUsI OOydJarommXxcs B Havyasne 3aHATHH. OTYET OLICHUBACTCS OIICHKON «3a4TCHOY,
«He 3a4yTeHo». OIeHKa «3a4T€HO» CTaBUTCS OOydaromuMmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET
KpUTEPHUSIM,  yCTAHOBJICHHBIM  JUIS  TIOJIOXKHTEIBHBIX  OIECHOK  («OTJIUYHO»,  «XOPOIIOY»,
«yIOBIETBOPUTENBHO»).  OlleHKa OOBABISETCS OOYy4YarolmeMyCs HEMOCPEICTBEHHO TIOCIE CIadu
oTYeTa.

IIxkana Kpurepun ouennBanus
- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
Onenka «3a4TeHo» - cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;
- YMEHHUE BbICKa3bIBaTh U 00OCHOBATH CBOM CYXKICHHUS NPHU OTBETE HA
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KOHTPOJIbHBIE BOMPOCHI;

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

- YMEHHUE MMPOBOJIUTH U OLIEHUBATH PE3YyIbTaThl U3MEPECHHUIA;
- CHOCOOHOCTh pelaTh WHXEHEepHbIe 3a7aud (IJOIMYCKAeTCsl HaIUYUe
MaJO3HAYUTENbHBIX OIIMOOK MM HEJOCTAaTOYHO IOJHOE PACKPBITHE
colepKaHUE BOMPOCAa WM TMOTPEIIHOCTh  HENPUHIUIIHUAIBEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

- OTCYTCTBHE HEOOXOJMMBIX TEOPETUYCCKUX 3HAHWH; JOMYIICHBI
OMMOKH B OINPENEICHUU TIOHATHH M ONUCAaHUH (PU3HMUECKUX 3aKOHOB,
SIBIIGHUH W TPOIECCOB, MCKAKEH MX CMBICI, HE PEUICHBI 3a/1a4yM, HE
MPABUIIHLHO OLEHUBAKOTCS PE3YJIbTaThl H3MEPEHHIA,

- He3HaHUE OCHOBHOTO MaTepuaia yueOHOH MporpaMmbl, JOIMYCKalOTCS
rpyObI€ OIIMOKHU B U3JIOKCHHH.

OreHka «He 3a4TEHOY

4.1.2. TectupoBanue

TectupoBanue wucnosb3yeTcs A8 OLEHKM KayecTBa OCBOEHMsI 00y4yarolMMCSOCHOBHOM
npodeCCHOHATBPHON  00pa3oBaTEIbHOM TMPOTpPaMMBbl 1O  OTACIBHBIM TEeMaM MM  pasjeliam
IUCUUIUIMHBL. TecT mpencTaBiseT coOOW KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJaHUN, MO3BOJISAIOILUI
VIIPOCTUTH TPOLENypy H3MEpeHUs 3HaHUH W yMeHuil oOydarommxcs. OOy4aromMcs BBITAIOTCS
TECTOBBIE 3a/1aHUs ¢ (POPMYIHUPOBKOM BOIIPOCOB M NPEJIOKEHUEM BbIOPATh OJMH MPaBHIbHBIA OTBET
U3 HECKOJBbKUX BapHaHTOB OTBeTOB. [lo pesynpTaraMm Tecra oOydarolieMycs BBICTABISIETCS OLIEHKA
«OTIIMYHOY, «XOPOILOY, «YJOBIECTBOPUTEIBHO» WIIH «HEYOBIECTBOPUTEIBHO.

Kpurepun ouenuBanus orBeta (Tall.) MOBOAATCS 10 CBEACHUS OOYYAIOUIMXCS JI0 Hadaia
TecTUpoBaHus. Pe3ynpTar TecTUpoBaHUs 00BABISAETCA 00YyYaroLIEMyCsl HEOCPEACTBEHHO IOCIE €ro
Clla4H.

Ihcaaa (% apastALIY oTBETOR
Ornenka 5 (OTJIMYHO) 80-100
Onenka 4 (Xoporio) 70-79
Orenka 3 (yIOBICTBOPUTEIHHO) 50-69
Onenka 2 (HEYIOBIETBOPUTENIHHO) MmeHee 50

TecToBbIe 3a1anudA

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

1.1. OCHOBHBIM O0BEKTOM, U3y4a€MbIM B COIIPOTHBICHUH MAaTEPHAIIOB, SBISETCS ...

1.2. Teno He pazpymiaercs MOJ BO3JEHCTBHEM BHEUIHUX CHJI, €CJIM €ro maTepuain oOjanaer
CBOMCTBOM. ..

1.3. Marepuan, y KOTOpOro pu Nepexojie OT OJTHOW TOYKHU K JIPYroi CBOMCTBA HE U3MEHSAIOTCS,
Ha3bIBAETCH ...

1.4. Ctans — maTepuar ...

1.5. Marepuan crepxHsi (CM. PUCYHOK) — OJHOHANpPABJICHHBIH CTEKJIOIUIACTHK — SIBISAETCA

MaTepUaIoM.

1.6. Hanpsixkenue — aTo cuina, ...

1.7. dpeBecuna — matepuar ...

1.8. B HenepopmMupoBaHHOM Telle paccTosiHUE MeXAy Toukamu A u B paBHo S. B pesynbrare
n3MeHeHus PopMBI B pa3MePOB Tella TOUKH A 1 B mepemMecTiiiich B IpOCTPAaHCTBE B MOJOKEHU A’ 1
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B’. PaccrosiHue Mexay HUMU M3MEHUIIOCH Ha Benuuuny AS. JIuHeiHo#l nedgopmanueil B Touke A 1o
HanpasieHUu0 AB Ha3bIBaeTCsl BEIMUMHA ...

1.9. Ha pucyHkax nokasaHa ofHa u Ta e OaJjika, HarpyxeHHas cwiamu F1 u F; (puc. 1), cunoit
F1 (puc. 2), cumoit F, (puc. 3). 8, 61, &2 — mporuObl KOHIEBBIX ceueHud. Mcxoas w3 mpuHIHIA
HE3aBHCUMOCTH JIEHCTBUS CHJI MOXKHO 3aIUCaTh ...

1.10. Hdns Toro dToOBl TMEpeMEUICHHS OTACIbHBIX TOYEK KOHCTPYKIMH HE TMPEeBbIIIATN
OTIpe/IeNICHHBIX Harepe 3a/laHHbIX BEIHMYMH, KOHCTPYKIIHS T0JKHA 00J1a1aTh CBOWCTBOM ...

1.11. Ilporu6 ceuenuss C paBeH cymMMe NpOTrHOOB, BBI3BAHHBIX CWIIOH F u MomeHTOM M,
MIPUJIOKEHHBIX 10 OTAETHHOCTHU. JlaHHOE YTBEpKACHHE 3allCaHO Ha OCHOBAHWUHU IMPUHIHUIA ...

1.12. CBoiicTBO MarepHaga COXpaHATh HEKOTOPYIO YacTh Ae(QOpMAaIlUU MOCIE CHATHS HArpy3KH
Ha3bIBAETCH ...

1.13. Ha pucyHke moka3aHbl JBa CTEPXHS C OJWHAKOBOW IUIOIIAAbIO MOTEPEYHOTO CEUEHUS,
pabotatoniyie Ha pacTsbkeHre. HopManbHble HalpshKeHHUsI B CEUEHUAX 000MX CTEp:KHEH, JOCTaTOYHO
yIaJI€HHBIX OT MECT IIPUJIOKEHNUS CUJI, PaBHBI COTVIACHO ...

1.14. Marepuai, y KOTOPOTro IpH Nepexo/ie OT OJHOM TOUKHU K APYroil CBOMCTBA, B 3aBUCUMOCTHU
OT HaIPaBJICHUS, U3MEHSIOTCS 110 OJHOMY U TOMY )K€ 3aKOHY, SBJISETCS ...

1.15. O6beMHBIE CUJIBI UMEIOT Pa3MEPHOCTb ...

Tema 2: Moaen NpO4YHOCTHON HATEKHOCTH

2.1. Ha pucynke mnoka3aHa Oajgka IOCTOSHHOTO TIOMEPEYHOrO CEUEHUsS IUIOMIAAbI0 A,
HaxoJsIIascs Mo IeWCcTBHEM COOCTBEHHOTO Beca (Y — yIeNbHbIM Bec maTepuasia 0ainku). Mojaenbio
Harpy>keHus Oallku SBJISETCA ...

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

2.3. B xypce «ConpoTuBIeHHE MaTepHAIOB» BCE MaTepHalbl, HE3aBUCUMO OT OCOOEHHOCTEH MX
MUKpPOCTPYKTYpPBI, IPUHATO pacCMaTpUBaTh KakK ...

2.4. B conmpoTUBIECHUHN MaTEPHAJIOB BCE TEJIa CUUTAIOTC ...

2.5. Mogenbto popmbl Kymnosa HUpKa SBISETCH ...

2.6. Harpy31<a, MCIJICHHO pacTyllas BO BpEMCHHU, HA3bIBACTCs Harpy31<01“4.
2.7.B COMMPOTUBJIICHNU MAaTCPpHUaJIOB OCHOBHBIM MCTOAOM pacy€Ta Ha MPOYHOCTD ABJIAACTCA METO/
pacueTra I1io ...

2.8. Kononna 31aHus1 OTHOCUTCS K KJIaccy ...

2.9. CrepkeHb U3rOTOBJIEH U3 IJIACTUYHOI'O MaTepuasla ¢ OJUHAKOBBIMU MpeAeIaMU TeKy4ecTH
Ha pacCTsHKCHUC U CKATUC. 3Hauenus M ¥ oceBOro MOMeHTa COITPOTUBJICHUA w 3aaHBbI. dakTnuecknii
KO3 PUIMEHT 3amaca NPOYHOCTH PABEH ...

2.10. Marepuan HOJHOCTBIO 3alOJHSAET O0BEM Tela M MMeeT OeCHyCTOTHYIO, 0e31e(peKTHYIO
CTpYKTYpy. JlaHHas TunoTre3a Ha3bIBaeTCs TUIOTE30H ...

2.11. Ha Ganke moxowutcs map BecoMm Q (cM. prcyHOK). MoJenbio Harpys>KeHus OaIKu sSBISeTCS

2.12. TlpaBbIil KoHel Oanku (CM. PUCYHOK) HEOOXOJIMMO 3aKpenuTh Tak, 4ToObl ceueHne C He
NepeMeIanoch BI0JIb KOOPIMHATHBIX Oced Z M Y, HO MOIJI0 Obl IOBOPAYMBATHCS B IIOCKOCTH ZY.
Omnopa, oTBevaromas TakuM TpeOOBaHUSAM, Ha3bIBACTCA ...

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

Tema 3: BHyTpeHHMe CHJIbI M HANIPSIKEHU ST

3.1. TomHoe HampsbkeHHE B Touke ceueHus ompenensercs kak |IN(AR/AA). TlpenenbHbiii
Mepexo/1 MO3BOJINIIA OCYIIECTBUTh TUIIOTE3A ...

3.2. Kpyrsamuit momeHT M, (M,p) 1 uzrubatronie MmomeHTs! My 1 My 1eXaT B III0CKOCTSX ...

3.3. B ectecTBeHHOM cOCTOSIHUU (TIPU OTCYTCTBHH BHEIIHUX CHJI) MEXIY YacTULIaMU MaTepuaia
JEMCTBYIOT CHJIBI B3aUMOJIEHCTBHUS, KOTOPBIE ...

3.4. B mpouecce HarpyeHds Tejla BHENIHUMH CHJIaMH MEXKJYy YacTHULAMH MaTepHhayia
BO3HUKAIOT JIOTIOJTHUTEIbHbBIE BHYTPEHHUE CUIIBL, KOTOPBIE ...

3.5. JlomomHuTenbHBIE BHYTPEHHUE CHJIBI, JEHCTBYIONIME B CEUYCHHHM Teja, B OOIEeM cirydae
00pa3ymoT ...
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3.6. Ilpu KpyueHUH KpYyIJOro CTEPXKHS NONOJHUTEIbHbIE BHYTPEHHHUE CHUIIbI, JEHCTBYIOIIUE B
MIOTIEPEYHOM CEYEHHH, 00pa3ymoT ...

3.7. IlonHOE HANpsHKEHUE B TOUKE CEUEHUS ONpeeNisieTcs Kak ...

3.8. Ecnu u3BECTHO HOPMAalbHOE M KacaTelbHOE HANpPSDKEHUS B TOYKE CEYEHMs, TO IOJHOE
HaNpsDKEHUE B 3TOM TOUKE onpezaensercs no popmymie p = ...

3.9. YucnoBoil Mepoil pacipeesieHusi BHYTPEHHUX CHJI IO CEUCHUIO SIBIISETCS ...

3.10. MuTerpanbHas CBsA3b MEXKAY U3rHOAI0IUM MOMEHTOM My U HOpMalIbHBIMU HAIPSHKEHUAMU
umeet Bug My = ...

3.11. 3HaueHus MOJIHOTO U KacaTEIIbHOTO HAIPSDKEHUIN B TOUKE CEUEHUSI COOTBETCTBEHHO PaBHBI
5 MIla u 3 Mlla. 3naueHre HOPMAJIBHOTO HAMPSHKEHUS B 3TOM )K€ TOUKE CEYEHHUS PaBHO MIlIa.

3.12. HHnrerpanbHas CBA3b MeXHy KpyrsammM MoMeHToM M; (M,,) H KacarenbHbIMH
HaNpsHKEHUIMHU UMEEeT BU ...

3.13. Ilpu pacTsSHKEHMH-CKATUHM HPSAMOIO CTEP)KHS JIONOJHUTENIbHbIE BHYTPEHHHE CHIIbI,
JEUCTBYIOIIUE B ITONIEPEUHOM CEUEHUH, 00Pa3yIOT ...

3.14. Pa3MepHOCTh HANIPSKEHHUS . . .

3.15. 3HaveHus NOJHOIO M HOPMAJILHOI'O HAIPSYKEHUH B TOUKE CEYEHUsI COOTBETCTBEHHO PaBHbI
10 MIla u 8 MIIa. 3HaueHue KacaTeJapHOTO HANPSHKEHUS B 3TOM ke Touke ceueHus paBHo  MIla.
Tema 4: Ilepememenue u gepopmanmsi

4.1. B mponecce nedopmanuu touku A, B, C nmedopmupyeMoro Ttena mepeMeniaroTcs B
IJIOCKOCTH X0Y, a mnpsMonuHeiiHple oTpe3ku AB m AC noBOpayMBarOTCS IO YaCOBOM CTpPEJIKE
COOTBETCTBEHHO Ha YTJIbI 200 M 0. YTIoBas nedopmanus B Touke A Mexny HarnpasineHusimu AB u AC
KOT'Ja JUIMHBI OTPE3KOB CTPEMATCS K HYIIO, PaBHA ...

4.2. Ecnu W3BECTHBI yIUIbl TOBOPOTA MAJIOTO MPSMOJIMHEHHOTO OTpPE3Ka B TPEX KOOPAMHATHBIX
IUIOCKOCTAX (QPyy, Pyz, Pzx) TO MOIHBIHA yroJl HIOBOPOTA ONpENEseTcs Mo popMyse ¢ = ...

4.3. COBOKYIMHOCTb JIMHEWHBIX M YIJOBBIX JedopMaluil MO MHOXECTBY HAaNpaBICHUA U
IJIOCKOCTEH, MPOXOIALINX Yepe3 TOUKY, Ha3bIBAECTCS COCTOSIHUEM B TOUKE.

4.4. B mpouecce HarpyxeHus pambl cuiioil F touka K mepemenaercst BAoiab ocu X Ha 3 MM, a
BIIOJIb OcH Y Ha 2 MM (cM. pucyHOK). [TomHoe epemerienune Touku K paBHo MM.

4.5. B mponecce nedpopmanuu touku A, B, C nedpopmupyemoro Ttena mnepemernarorcs B
IJIOCKOCTH XOY, a mpsiMoiuHelHble oTpe3k AB 1 AC noBopaunBaroTcs 10 YaCOBOM CTPENIKE Ha yroJl
o. Yrioas nedopmanus B Touke A Mexay HampasineHusMu AB n AC, xorga ATMHBI OTPE3KOB
CTpeMSTCS K HYJIIO, PaBHA ...

4.6. PazmepHoCTb IHMHENHHON nedopMarum — ...

4.7. Yrnosas nedopmanus — 310 ...

4.8. Touka K npuHamnexut nepopmMupyeMoMy Teldy M NEpeMeIIaeTcss B IUIOCKOCTH XOY (CM.
pucynok). IlonHoe nepememenue Touku O = 5 MM. [lepememienue Baoap ocu X U = 3 mwm.
[Tepemenienre BAOJIb OCH Y paBHO _ MM.

4.9. Touka K nedpopmupyemoro Ttena mnepeMmeniaercss B NpocTpaHCTBE. V3BeCTHBI MOJHOE
nepeMeInieHne & M MepeMeIeHus BJI0JIb KOOPIUHATHBIX ocel X, Y (U u V). BennunHa nepemenieHus
BJI0JIb OcH Z (W) ompeiensieTcst o Gpopmye ...

4.10. Touka K nedopmupyemoro Temna nepemeniaercsi B miockoctu X0Y. [lomHoe mepemenienne
paBHO 5 MM. B HampaBiieHUU ocH Y TOUKa MEpeMECTHIIACh Ha BeaM4MHy 3 MM. IlepeMenienre Touku B
HaIpaBJIEHUU OCU X PaBHO _ MM.

4.11. Ecnau u3BecTHBI NEpeMeIeHsl TOUKH A (CM. PUCYHOK) BJIOJIb KOOPAMHATHBIX ocei (U, V,
W), TO MOJIHOE MepeMEIlIeHNE onpeaenseTcs no GopMmyie ...

4.12. Jlo npuiiokeHust K cTepkHio cui F (cMm. pucyHok) ero anmuHa paBHsiiack 10 cm. Ilocne
npunoxkenus cwin F nmnuna crepkHs ctama paBHa 9,95 com. IlpomonbHas nuHEiHas aedopmarius
CTEpXHS paBHA ...

4.13. Ha pucyHke moka3aHo moJjiokeHue AByX Touek B m C 10 mpuiiokeHus K Tely BHEUIHeH
Harpy3ku. [Tocie Harpy>keHusl Tena TOUKH IepeMeniaoTces B HoBoe nosoxxkenue B’ u C’. Paccrosnue S
MEXIy TOYKaMH H3MeHsieTcsl Ha BennunHy AS. JIuneitHas nedopmanus B Touke B 1o HampaBieHHIO
otpeska BC onpeznensiercs Kax ...
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4.14. B mpouecce nedopmanuu Toukun A, B, C nmedopmupyeMoro tena mepememiaroTcs B
IJIOCKOCTH X0y W 3aHumaror mojoxenus A’, B’, C’. Ilpamomuneitasie otpesku AB u AC
MOBOPAYMBAIOTCSA HA YIIIBI O U 0. YTJOBas aedopmMarus B TOUke A MexXIy HampasieHusiMu AB u
AC, xoraa JyIMHBI OTPE3KOB CTPEMSATCS K HYJIIO, paBHA ...

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

Tema 5: IlponoabHas cuina. Hanpsixkenns u nepopmanuu

5.1. CreprkeHb HarpykeH TpeMs oceBbIMU cuiamu. dopma U pazMepsl ONEPEYHOr0 CEUEHUS Ha
KaX/I0OM y4acTKe I10Ka3aHbl Ha pUCYHKE. MakcuMasbHble HOPMaJbHbIE HANpsDKEHUS NEHCTBYIOT B
MONEPEYHBIX CEUCHUSIX y4acTKa(-0B) ...

5.2. IlpononbHast muHelHas nedopmarus crepxkHs 1 paBHa €. Moaynb ynpyrocta Matepuainak u
IUIOIIA/b ITONEPEUHOro ceueHus 4 CTep)KHS — U3BECTHBI. 3HaueHue cuibl F paBHoO ...

5.3. AGCOIOTHO JKECTKHUI 3JIEMEHT (3aIITPUXOBAHHBIN) MOAJIEPKUBACTCS YIIPYTHUM CTEpKHEM 1.
Cuna F, nmuna L, nuamerp d u Moaynb ynpyrocTu Marepuana CTepkHsE w3BecTHbL JlnHelHas
npojosbHas nedopmarus ctepxHs 1 paBHa ...

5.4. Bayrpennunii criioBoit ¢aktop B ceueHnu C-C crepxHs | paBeH ...

5.5. 3nauenue npoaoapHOM cuiibl B ceuennu C-C paBHO ...

5.6. lns ompeneneHus MPOAOJIBHOM CHUJIBI B IONEPEYHOM CEUYEHUH CTEP)KHS HCIOJb3YETCs
METOJ ...

5.7. Kononna BeicoToit h (cM. puCyHOK) HaxomuTcs 1MOJ AeHCTBHEM cuiibl F, mpuaoxeHHOW B
LEHTPE TSHKECTHU MONEPEYHOr0 CEUEHUs, U COOCTBEHHOIO Beca. Y I€JbHBIM BEC MaTepuasa KOJIOHHBI Y
(Bec eauMHuUIBl 00BEMA), IJIOMIAL MMONEPEUYHOr0 CEYEHUsIA — M3BECTHBI. DIopa MPOJOJIbHON CHIIbI
MeeT BUJ ...

5.8. Ha pucyHke nokasaH CTep:KeHb, HarpyxeHHblii cuwiamu F. Ilinomans nomepeyHoro
ceueHusiA, MOAyJIb ynpyroctu matepuasnia £ — usBecTHbl. [IpomonbHas nuHelHas nedopmanus Ha
JIEBOM T'PY30BOM YUYacTKE CTEPKHs paBHa ...

5.9. Kononna BeicoToi H (CM. pUCYHOK) HaXOIUTCS 1MOJ JEHCTBUEM COOCTBEHHOT'O BECa U CHJIbI
F. YnenbHblil Bec MaTepuana KOJIOHHBI ¥ (BeC €MHULBI 00beMa), IJIOLIA/Ib ONEPEYHOIro ceueHusIA —
M3BECTHBI. MaKCcHMallbHbIE HOpMaJIbHbIE HANPSYKEHUS B TIOTIEPEUHOM CEYEHUU KOJIOHHBI PABHHI ...

5.10. IIpononbHas cuna ecTb paBHOAEHCTBYOILAS ...

5.11. Ha pucyHke mnoOKa3aH CTEpKEHb, PACTAHYTHI CHJIAMH, HAMNPABICHHBIMU BJOJb OCH
cTepxkHs. PaBHOMepHOe pacripesieieHue JMHEHHBIX MPOAOJIBHBIX JedopManuii B MONepedHoOM
CEUEHUH, IOCTATOYHO yJAJIEHHBIX OT MECT IPUIIOKEHUS CHII, SIBJISIETCS CJICACTBUEM ...

5.12. Crepxenb nHO# | (CM. pUCYHOK) HaxXOIMTCS MOJ IEWCTBHEM COOCTBEHHOrO Beca. Bec
crepxxHs Q, MIomIaIp MONEPEYHOTO CeYeHUsIA, MOAYIb YIIPYTrOCTH MaTepraia CTepKH £ — N3BECTHBI.
[TpononbHas nuHeiHas aedopMalyst B CpeTHEM CEUEHUH CTEPXKHs paBHa ...

5.13. CtepxeHb U3rOTOBJIEH U3 U30TPOIHOTO MaTepuaia (CM. pUCYHOK) U paboTaeT B JUHEHHO-
ynpyroil obmactu. CBsizb MeXJy NpOJOJbHOM aedopmMaiel U HOpPMaJbHBIMU HaNpsSHKEHUSMHU B
MOTNEPEYHOM CEUEHUU UMEET BU]T ...

5.14. OtHomenue 3HaueHu# npoaonbHbIX cui B cedeHusx C-C u K-K (cM. pucyHoK) paBHoO ...
Tema 6: UcnbiTaHMe KOHCTPYKIIMOHHBIX MAaTEePHAJIOB HA PACTSIZKEHUE U C/KATHe

6.1. IIpu ucneiTanuu o0paslia Ha pacTsKeHne cuiiaMu F (cM. pUCYHOK) cTpesika TeH3oMeTpad ¢
0a3oii, paBHOl 60 MM, mepeMecTHIIach C JeneHus 5 Ha aenenne 9. [lena neneHus mKagbl TEH30METPa
0,001 MM. Moayns yrpyrocti Matepuana obpasuaFE = 2¥10° MITa. Hampsokenne B kpaifHeM IpaBoM
cinoe paBHo _ MlIla.

6.2. Ilpu ompeneneHuu MOIYJs YIPYrocTH MaTepualaF UCHonb3yeTcs o0pasell B BUAE Y3KOH
MoJIochl pactsiruBaeMoil cwiamu F (cMm. pucyHok). [[ns u3aMepeHus: NpoaosibHON AedopManuu K
o0pa3iy KpensTcs He OfMH, a IBa TeH3oMeTpa A u B ¢ nensio ...

6.3. Bux oOpasua mocie HCHbITaHUS TMOKa3aH Ha pHUCyHKe. McmblTaHue NpoOBOAMIIOCH IO
BapHaHTy ...

6.4. Bug obOpa3na w3 IUTACTHYHOTO MaTepHuayia TOCJie UCIBITAaHWH Ha CXKaTHE TOKa3aH Ha

PUCYHKE ...
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6.5. Bug oOpasna mocie HCHBITaHHMS IOKa3aH Ha puUCyHKe. lcmblTaHue NpoBOAMIIOCH TIO
BapHaHTY ...

6.6. Ctpenka pplyaXHOTO TEH30METPA MOKA3bIBAET HA IIKAJE ...

6.7. Metannnueckuii oOpasell, NMpeaHa3HAYEHHBIN JI1 UCIBITAHUNA Ha C)KaTue, uMeeT hopmy
KOPOTKOI'O WJIMHJPA, JI TOTO YTOOHI ...

6.8. Bunm oOpasma mocie MCHBITAaHWN TOKa3aH Ha puUCyHKe. lcnbITaHWE TPOBOIUIIOCH IO
BapHaHTYy ...

6.9. ba3oii ppIYa)XKHOTO TEH30METpa HA3BIBAETCA ...

6.10. Munmuanpuueckuid oOpa3el NpH HUCHBITAHUM HA CXAaTHE NPUHUMAET OO0OYKOOOpa3HYIO
(dbopMy BCIICACTBHE ...

6.11. Bux oOpa3iia mocie WCIbITaHUM ToKa3zaH Ha pucyHke. [1o ¢opme oOpasma u xapakrepy
pa3pylLIeHHs] MOXKHO CKa3aTh, YTO UCIIBITAHUE MPOBOJUIOCH IO BAPUAHTY ...

6.12. JluarpaMMoi HanpsKEHUI XpYIIKOT0 MaTepuaia IpH CKaTHH SBISIETCS Auarpamma ...

6.13. OCHOBHBIMH BUIAMH MCIBITAHUNM MATEPUAJIOB SIBJISIOTCS UCIBITAHUS HA ...

6.14. XapakTep paspylieHus oOpasia u3 XpyNKOro MaTepuaia MpU PacTsHKEHWW TMOKa3aH Ha
PUCYHKE ...

6.15. Ilpu ucnpiTanuu oOpasua Ha ckaTtue (CM. PUCYHOK) MEXIy 00pa3loM M ILIUTaMHu
UCIBITaTEIbHON MAIllMHBI YCTAHABIMBAIOTCS PE3UHOBBIC MTPOKIIAKY C LIETBIO ...

Tema 7: Mexanu4eckue cBOMCTBA 1 MeXaHUYeCKHE XapaKTePUCTHKH MAaTEePHAJIOB

7.1. CnocoOHOCTh MaTepuana BOCCTAaHABJIMBATh CBOIO MEpPBOHAYAIbHYIO (OPMY M pasMepsl
II0CJIE CHATHS HArpy3KH Ha3bIBAETCA ...

7.2. Ilpu HarpyxkeHuu oOpasua mpsiMoyrosibHoro cedenuss cunamu F = 0,04 MH crpenku
TeH30MeTpoB A u B nepemectunuch Ha 6 U 4 f1eneHUs] COOTBETCTBEHHO. ba3bl TeH30MeTpoB — 20 MM.
Lena nenenus mkansl TenzomeTpoB — 0,001 mm. Monyne ynpyroctu Matepuana oOpasiia paBeH
MIIa.

7.3. st XpyIKUX MaTepUalioB 3a omacHoe (MpeAebHOe) HAPSHKEHUE PUHUMAETCS IPEAET ...

7.4. Ha pucynke mokaszaHa auarpamMma pacTshKeHHUs cTaibHoro odpasma auamerpom 0,01 wm.
Macutab Harpysku — 1 nenenue — 0,007 MH. Ilpenen tekyuectu matepuania  Mlla.

7.5. Koaddumuent Ilyaccona | 115t H30TPOIMHOTO MaTepuaia M3MEHSETCs B Ipeieniax ...

7.6. Marepuan, MEXaHWYECKHME XAPAKTEPUCTHKM KOTOPOrO HE 3aBUCAT OT HaIpaBIICHUS,
Ha3bIBAETCH ...

7.7. Hanbonpliee HanpspKeHUe, 10 KOTOPOro MaTepual MoAuuHsAeTcs 3aKoHy I 'yka, Ha3pIBaeTcs
MIPENIETIOM ...

7.8. BONBIIMHCTBO TUIACTUYHBIX MAaTEPUAIIOB IPU UCTIBITAHUSX HA PACTSHKEHHE U CXKATHE ...

7.9. ®opmyia, KOTOpasi CBSI3bIBAET YIPYIHE MOCTOSHHBIE U30TPOIHOTO MaTepuaa, UMEeT BU/IL. ..

7.10. CnocoGHOCTh MaTepHalla COMPOTUBIIATHCSA Pa3pyLICHNIO NPU IEHCTBUM HAa HErO BHEIIHEH
Harpy3Ky Ha3bIBaeTcs ...

7.11. IIpu Harpyxenuu obpasua cwiamu F crpenku tenzomerpoB A u B nepemectumnucs Ha 10
neneHuii, a crpenka teHzomerpa C — Ha 3 nmenenus. basel TenzomerpoB — 20 mm. llena nenenus
mkanel TeHzoMeTpoB — 0,001 mM. Kosdounuent Ilyaccona marepuana oOpas3uma mo aOCOIHOTHOMN
BEJIMYMHE PABEH ...

7.12. Ha pucyHke mMoOKa3aHa Juarpamma pacTspkeHust oOpasua auamerpom 0,01 M. Macmrad
Harpy3ku — 1 nenenue — 0,007 MH. Ilpenen npounoctu marepuana paed  Mlla.

7.13. JIng TUIacTUYHBIX MaTepUAIOB 3a oOmacHoe (MpeAeibHOe) HanpsHKeHHWe MPUHUMAETCS
npenen ...

7.14. Ha pucyHke mnokasaHa auarpamMma CXaTHs YYTyYHHOTO oOpasna auamerpoM 15 mwm.
Macmtab narpy3ku — 1 genenne — 0,02 MH. Ilpeaen mpoyHocTn 4yryHa MpU CKaTUW paBeH
MIla.

Tema 8: Pacyersl cTepskHel HA IPOYHOCTDH U KECTKOCTH

8.1. CrepkeHb pPACTSHYT OCEBBIMHM CHJIAaMH (CM. PHCYHOK). 3ajjaHa JOIyCTHMasi BeJIHMYMHA

HOPMaJIbHOTO HAIPsDKEHU [G] U1 MaTepuasa CTep KHs. Y CIIOBUE TPOYHOCTH UMEET BUJT ...
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8.2. Ha pucyHke moka3aH cTepKeHb, BEpXHUI KOHEIl KOTOpOro 3akperieH. O0beMHbIH Bec (Y =
0,078 MH/M3) u npeaen npoynoctu (o, = 400 MIla) marepuana crepxxHs u3BecTHbl. Jauna |, mpu
KOTOpOM CTEP)KEHb Pa30pPBETCS, paBHA M.

8.3. Dnement KCD 3akperuieH ¢ MOMOIIbIO MIAPHUPHO HEMOJBHKHOM OMOPHI M CTEPXKHS C
KECTKOCTBIO IIOINEPEYHOro cedyeHus Ha pacrskeHue FEA (cM. pucyHok). Cucrema HarpyxeHa
PaBHOMEPHO DACIIPEAEICHHON HAarpy3Koil ¢ MHTEHCUBHOCTBHIO (. JlomycTuMas BeJlMYMHA YIUIMHEHMS
crepkus [Al] 3amana. Y ciioBue )KECTKOCTH UMECT BULT ...

8.4. Ha crepxeHnb eiicTByeT paBHOMEPHO pacipeielieHHas Harpy3ka ¢ HHTEHCUBHOCTBIO (] (CM.
pucyHok). 3amanbl BemwumHbl: E, A, |, [A] — nomyctumas BenuuWHA YIJIMHCHUS CTEpPXKHS.
MakcuManbHO JOIIYCTUMOE 3HaYEHUE HHTEHCUBHOCTHU PACIPENEICHHON HArPy3KU PaBHO ...

8.5. KonmonHa HaxoauTCst o1 ACWCTBUEM COOCTBEHHOTO Beca U CHIIbI F, IpUII0KEHHO B LIEHTpe
TSKECTH TOIMEpPeyHoro ceueHus (cM. pucyHok). M3BectHsl Bemuumubl: F, H, 1, y — oObemHbIil Bec
MaTepHuaia KOJIOHHBI, Gy, — MPEJesl MPOYHOCTH Ha ckaThe. Beipaxenue it xoddduuumenrta 3amaca
IIPOYHOCTU UMEET BU[ ...

8.6. CrepxxHu ¢epMbl (CM. PHUCYHOK) H3TOTOBJICHBI M3 XPYINKOrOo MaTepuana. YcClloBHE
IIPOYHOCTH MO JOMYCKAE€MbIM HAIIPSLDKEHUSAM B 00ILEM BUIE UMEET BUJ ...

8.7. Ha pucyHke noKa3aH CTEp)KEHb, HAaIPYKEHHBIM PABHOMEPHO PacCIpellelICHHON HAarpy3Kou C
HHTCHCUBHOCTHIO (. Benwuunsl H, E, ( u3BecTHbL [3] — JOmycKkaeMoe IepeMEIleHHE BEPXHEro
IIONEPEYHOI0 CEYEHMsI CTEPKHs 3aaH0. MUHMMAabHO AOIyCTUMAs IJIOLAAb IONEPEUYHOr0 CEUEHUs
IIPU 3TOM paBHA ...

8.8. Ha pucyHKe MOKa3aH CTep)KeHb, 3arpyXeHHbli aByms cuiamu F. [d;] — momyctumoe
nepemenenue cedeHuss C 3amaHo. Bemmumnsl: E, A, L — u3BecTHbl. MakcUMajgbHO JOIYyCTUMOE
3HaueHue cuiibl F paBHoO ...

8.9. Crepxnu (epMbl (CM. PUCYHOK) M3TOTOBJIEHBI U3 MJIACTUYHOI'O MaTepualla ¢ OJIMHAKOBBIMU
npeaenaMi TeKy4ecTH Ha pacTsDKEHHE M CKaThue. YCIOBHE NMPOYHOCTH (EepMbI, M3 pacyera Iio
JIOIIYCKAaeMBbIM HaIIPSHKEHUAM, UMEET BUL ...

8.10. CryneHuatslil CTep)KeHb HarpyxeH oceBbiMH cuiamu. Mssectusl: [c], = 100 MIla —
J0IyCKaeMOoe HAlpsDKeHUE Ha pacTshkeHue, [6]. = 500 MIla — nomyckaemMoe HampsbKeHUE Ha CHKaTHE,
JUHEHHBIN pa3Mep t = 2 cM. MakcumansHO AOIMYyCTUMOE 3HaueHue napamerpa F paBHo MH.

8.11. Ha pucynke nokazana cummeTpuyHas (epma, HarpykeHHas cuiioil F. Bennuunsl E, 4, L,
o W3BeCTHBI. [8.] — momycTuMmoe mepemenieHue ceuenuss C 3agaHo. MakCHMalbHO JOMYCTHMOE
3HaueHue cuiibl F paBHoO ...

8.12. CtyneHuatslii CTepKeHb (CM. PUCYHOK) HarpyxeH oceBbiMu cuiamu. Jlano: t = 10 cM, [o]
=100 MITa. MakcumasbHO JIOTTyCTUMOE 3HaueHue napamerpa F pasaso  MH.

8.13. 13BectHbl BenuumHbL: E, A, |, A (cM. pucyHOK). 3a30p A MOJHOCTHIO MEPEKPHIBACTCSI, KOT/Ia
cuna F cranoBuTCS paBHOIA ...

8.14. AGcomotHo xecTkuil anemeHT CK monBemieH Ha JByX CTEpXHSX M HarpyXeH cuioil F
(cM. pucyHok). M3BecTHBI BemuuHbL: cuna F, nuHelinslii pasmep |, [6] — nonmyckaemoe HampshkeHue
Ui Matepuaina crepxHeil. Bec anementa CK B pacuerax He yuuThIBaeTCsl. MUHUMaIbHO JOIYCTHUMBIE
pa3Mepsbl MOMEPEYHBIX CEUCHHI CTeP)KHEeH UMEIOT 3HayeHus:: d = t=

8.15. Crepxau ¢epmbl (CM. PHUCYHOK) H3TOTOBIEHBI M3 IUIACTUYHOTO MaTepuaia C
OJIMHAKOBBIMH TIpeJiellaMd TEKYyYeCTH Ha pacTsDKEHHE M cKaThe. YCJIOBHE IPOYHOCTH (pepMbl, U3
pacuera 1o JOIyCKAaeMbIM HaIPSLHKEHUSAM, UMEET BUL ...

Tema 9: Yucrelii casur. Pacuer Ha caBur (cpe3)

9.1. /IBa Bayma nuamerpamu O; COGAMHEHBI MEXAY COOOHM C MOMOIIBIO MY(TBI, COCTOSIICH M3
BTYJIKH U JBYX mTH(TOB auamerpamu dp. CoequHeHHe TiepeaaeT KpyTAIiuid MOMEHT, paBHbiid M. [Tpu
HEKOTOPOM 3HAa4eHUU M BO3MOXEH Cpe3 IITU(TOB M0 CEYEHUSIM, KOTOpble 0003HaUEHB! BOJTHUCTHIMHU
auHusAMHA. 3HaueHust M, di, [te,] wn3BecTHBI. MUHHMAaIbHO NOIYCTHMbIH amamerp mrudTa O n3
YCIIOBUS IPOYHOCTH HA CPE3 PABEH ...

9.2. HanpsikeHHOE COCTOSIHUE «UUCTBIM CIIBUT» MMEET MECTO MPU HArpy>KeHUH TOHKOCTEHHOM
TpyOKH IO cXeMe, MOKa3aHHON Ha PUCYHKE ...
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9.3. 3akoH I'yka npu uncrom casure — 3710 ...

9.4. Tpu MeTaJuIMYEeCKHE IOJNOCH (CM. PUCYHOK) COCOMHEHBI MITH(OTOM. [T,] — 3HAUCHHE
JIOMYCKAaeMOT0 KacaTelhbHOTO0 HANPSDKEHUS HA Cpe3 Uil MaTepuana MmTu(Ta. YCIOBHE MPOYHOCTH
mTU(Ta Ha CPEe3 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, te — mpenen npounoctu npu
CKaJIbIBaHWUU BJIOJIb BOJIOKOH. 3HaUEHUE CUJIbI F B MOMEHT CKaJIbIBaHUS ONPEIEIISIECTCS BEIPAXKECHUEM. ..

9.6. PazmepHOCTh MOAYJISl CABUTA — ...

9.7. Ha pucyHke moka3aHO KJIeEBOE€ COCJIMHEHHE BTYJIKU C BaJIOM, IEpeAaroliee KpyTsIui
MoMeHT. 3amano: M, d, |, [t,] — Domyckaemoe KacaTenbHOE HANpsDKEHHE HAa CPe3 KIIEEBOTO CIIOA.
YcnoBre NpOYHOCTH Ha Cpe3 KIEeBOro CI0s UMEET BUJ ...

9.8. Ha pucynke nmoka3aHo COEIMHEHHE JIBYX JIUCTOB C MOMOIIbIO psia 3akienok. CoearuHeHne
Harpy>keHO pPaBHOMEPHO PACHpPEIECIICHHON MO KPOMKaM JIMCTOB HArpy3Kod C HHTEHCHUBHOCTBIO (.
M3BectHs! Benmuumsbl: (, |, d — nguamerp Ttema 3akienkw, [T,] — JOIycKaeMoe KacaTelbHOE
HaNpsDKEHUE Ha cpe3 JUI 3aKiIenku. M3 pacuera 3aKienok Ha Cpe3 MUHUMAJIBHO JOMYCTHMOE YUCIIO
3aKJICTIOK OMPEAEISETCS BRIPAKECHUEM ...

9.9. HamnpsizkeHHOE COCTOSIHME «UUCTBIM CIBUT ITOKA3aHO HA PUCYHKE ...

9.10. Ananutryeckoe BhIpaKEHUE 3aKOHA [ yKa Mpu 4uCTOM CIBUTE UMEET BUT ...

9.11. Ha pucynke nokasan 6ont, HarpyxeHHbIid cuinoi F. lano: d =1 cm, F = 0,01 MH, [t,] =
40 MIla — pomyckaemoe KacaTelbHOE HAmNpsHKEHHE Ha Cpe3 TOJNIOBKM Oosita. MHUHHMMAaIbHO
JOITyCTUMast BRICOTA TOJIOBKH 0OJITa U3 pacyera Ha Cpe3 paBHA ___ CM.

9.12. Ha pucyHke mnoka3zaHa jauarpaMMa HaOpsDKEHUMM INpU 4YMCTOM caBure. 3akoH ['yka
BBITIOJIHSACTCS HA yYacTKe ...

9.13. HampsikeHHOE COCTOSIHME «YHUCTBIA CIOBUI» TOKa3zaHO Ha  pucyHke. LTpuxoBbiMu
JUHUSAMY TI0Ka3aH xapakTep Aeopmaruu. YTIOM CIBUTA Ha3bIBACTCS YIO ...

9.14. Ha pucyHKe MOKa3aHO KJIeeBOE COeAMHEHHE Tpex JucToB. M3BectHo: b = 2 oM, | = 3 cwm,
2
[tep] = 1,2 xH/em® — nomyckaeMoe KacaTeslbHOE HAIpPsDKEHHE Ha Cpe3 KIIEeBOro ciios. MakcHMaibHO
JONYCTUMOE 3Ha4eHHe CUibl F U3 pacdyera Ha cpe3 KJIEeBOTo ClIOsl paBHO kH.

Tema 10: Kpyrsammii MmomenT. JlepopmMannu 1 HanpsiKeHUs

10.1. Ha pucyHke mokaszaH CTep)KeHb, paboTaromuii Ha KpydeHue. VI3BeCcTHBI BeTUYUHB: M =
0,01 MH*wm, d = 10 cM. 3HaveHHe MaKCHMAJbHBIX KacaTelbHbIX HanpspkeHuid B ceueHnn C-C paBHO
__ MIla.

10.2. Tlpm KpydeHUM CTEp)KHSA KpYIJOro IONEPEYHOr0 CEYEHUs HANpsHKEHHOE COCTOSHHUE
Marepuana BO BCEX TOYKaX, 38 UCKIIFOUEHUEM TOYEK Ha OCH CTEPXKHS, — ...

10.3. Ha pucyHke mokasaH CTyNeHYaThlii CTep)KeHb, padoTarouuii Ha KpydeHue. Beanuunst L,
M, d, G 3aianbl. B3auMmHblIil yros moBopoTa momnepeyHspix cedeHuit A u D paBeH ...

10.4. Ha pucyHke TMOKa3aH CTep)KeHb, paloTaommii Ha KpydyeHue. MakcumaibHOe
pacTsruBarolee HanpsbkeHue B Touke K geiicTByeT B HalpaBiIeHUH ...

10.5. ITycTe 3HaYeHHME KacaTEIBHOTO HANPSDKEHMS T B TOYKE 1 momepeyHoro cedeHus pasHo 10
MIla, Torma kacaTenbHOE HampspKeHUe B Touke 2 paBHo  MIla.

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

10.7. ITpu KpydeHUU CTEP>KHS KPYIJIOTO MOMEPEYHOr0 CEUCHUS Yrojl CABUTA U3MEHSETCS BAOJb
paauyca 1o ...

10.8. Ha pucyHke mnokazaH cCTep:KeHb, paboTaroluii Ha KpydeHue. Kpyrdmuii MOMEHT Ha
CPEIHEM I'PY30BOM Y4YacCTKE PaBEH ...

10.9. B campIX HampsKEHHBIX TOYKaX ITONEPEYHOrO0 CEYEHUs Bajla KACATENbHBIC HaIpsSIKEHUS
JOCTUTHYT NpeJelia TEKy4eCTH TOI/1a, KOTr1a 3Ha4YeHe MOMEHTa M paBHoO ...

10.10. PazmepHOCTB KacaTeNbHOTO HAIPSKEHHUS ...

10.11. Ha pucyHke mokasaH cTep)keHb, paboTamomuii Ha KpydeHue. Kpyrsmmii MoMeHT B
ceuernu C-C, mo abCOMOTHON BETUYNHE, PABEH ...
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10.12. Ha pucyHke moka3aH CTep>KeHb, paOdOTalONIMi Ha KpydeHue. M3BecTHbI BeTHYuHbL: d, T, —
npefen TEeKydecTH IpU YUCTOM clBHre, N — Kko3(@uuueHT 3amaca MO TEKy4eCTH B CaMbIX
HaIpsDKEHHBIX TOUKax. 3HaueHue M paBHoO ...

10.13. Ilpu KpydyeHHM CTEpKHS C KOJBLEBBIM IONEPEYHBIM CEUEHHUEM OIII0pa KacaTelIbHbIX
HaNpsHKEHUM MMOKa3aHa Ha PUCYHKE ...

10.14. Ha pucyHke TIOKa3aH CTepXKeHb, paboTaromuii Ha KpydeHHe. MakcuMallbHbIe
KacaTelbHbIE HAPSYKEHUS B IIONIEPEUYHOM CEUEHUU CTEPKHS PaBHHI ...

10.15. Ha pucyHke TmOKa3aH CTepKEeHb, pabOTalIMi Ha KpydyeHue. MakcuMallbHOe
pacTsruarollee HanpsbkeHue B Touke K aeiicTByeT B HalpaBiIeHUH .

10.16. CrepxxeHb CKpy4YMBaeTCsi MOMEHTOM M. O6pa3yfoma${ AB 3aHUMAaeT mnoJioxkenue AB’.
VYriom caBura sBISi€TCA Yroul ...

Tema 11: Pacuer HAa IPOYHOCTH NPH KPYYEHHUH

11.1. Tpyba ckpyuuBaeTcsi nByMs MoMeHTamHu. Bemuuunbl M u [t] 3agaHel. MUHUMaIbHO
JIONYCTUMOE 3HavyeHue mapamerpa d U3 pacyera Ha MPOYHOCTH IO JIOMYCKAEMbIM HAINPSDKCHUSM
PaBHO ...

11.2. Ha pucyHke mokaszaH CTep)KeHb, HarPYKCHHBIA TpeMsi MOMeHTamu. Benwuussl t,, d, M
u3BecTHbl. PakTHueckuil K03(h(HUIMEHT 3araca MIPOYHOCTH U3 pacyeTa 110 HAMPSKEHUSIM PaBeH ...

11.3. CrepxeHb KpYIJIOrO IONEPEYHOI0 CEYEHHUs W3 IUIACTUYHOTO MaTepuana paboTaeT Ha
KpyueHue. B pacderax mo JomycKaeMbIM HAIIPSDKEHUSAM yCIIOBUE IPOYHOCTH UMEET BUJ ...

11.4. JleBbiit koHel cTepxHI AB Kpyrioro mornepedyHoro cedeHus auamerpom d (CM. pUCYHOK)
KECTKO 3alllEMJIEH, ITPaBblii YCTAHOBJIEH B MOALINITHUKE CKOIbKEHUA. K CTEPKHIO IO/ IPSMBIM yIJIOM
npuKkperuieH poruar auuHoi |. Cuctema HarpyxeHa cuior F. M3Bectrbl Bennuunsl: d, |, T, — npenen
TEKYUYECTH IPH YHCTOM CIBUTE JJIsl MaTtepuaia crepkHs AB, N, — koa¢ddumuenT 3amnaca 1mo TeKy4ecTH.
W3 pacyera no 10mycKaeMbIM HANPsHDKEHUSIM MAaKCHMAJIbHO JIOIYCTUMOE 3HAa4eHue Cuibl F paBHoO ...

11.5. CrepxxeHb € KpyIJIbIM IIONEPEYHBIM CEUEHUEM, H3TOTOBJIEHHBIM M3 IJIACTUYHOIO
MaTepuaia, paboraer Ha KpyueHue. OnacHbIM (IIpeJeIbHBIM) HAIPSDKEHUEM JJISL CTEPIKHS SIBJISETCH ...

11.6. CrepxeHb Kpyrjioro IONEPEYHOr0 CEUYEHHs U3 XPYNKOro marepuana paboTaeT Ha
kpyueHnue. [Ipu pacyere 1o 10mycKaeMbIM HANPSKEHUAM 32 IPEJCIBHOE HANIPSKEHUE TPUHUMAETCSL..

11.7. CrepxeHb KpYIJIOTO IONEPEYHOTO0 CEUeHHUs W3 IUIACTUYHOTO MaTepuana paboTaeT Ha
kpyuenue. IIpu pacuere mo 10myckaeMbIM KacaTEJIbHBIM HaNPsKEHUAM 3a MPENEIbHOE HAIPSHKEHHE
MPUHUMAETCA ...

11.8. Ha pucyHke moka3aH CTep)KeHb, paboTaromuid mo kpydyeHue. M3BecTHel BenuyuHbl: M =
0,01 MH*wM, [t] = 50 MIla — nonyckaemoe kacaTelbHOE HampsbkeHue. 13 pacyera Ha MpOYHOCTH MO
JIOITYCKAaeMBbIM KacaTeJIbHBIM HaNPsYKEHUSM MUHUMAJIBHO JOIYCTUMBIN AUAMETP CTEPXKHS paBeH
CM.

11.9. Ha pucynke noka3zana tpy0a, paboTaromas Ha kpydeHue. 3aaansl Benuuunsl: M = 0,05
MH*wm, D = 20 cm, d = 15 cm, mpenen TeKydecTd mpu ykcTtoM casure T, = 100 MIla. daktuueckwuii
K03 (dULMEHT 3anaca U3 pacyera o TeKy4eCTH B CaMbIX HaNpPsSKEHHbIM TOUKAX PaBEH ...

11.10. Ha pucyHkax IOKa3aHbl 4YEThIPE BapUaHTa HArpyK€Hus OJHOIO M TOrO K€ Baja
MomeHTamu M, 2M, 3M w 6M. Bai Oyner WMeTh HaUMEHBIIUN JAWAMETP MPHU €r0 HarpyKEeHUU TI0
BapHaHTy ...

11.11. Ha pucyHke nokasaH crep>keHb, paboTaromuii Ha kpyuenue. Eciu HanpaBieHre MoMeHTa
M; HU3MEHHUTh Ha IPOTUBOIOJIOKHOE, TO MPOYHOCTH CTEPXKHS M3 pacyera M0 MaKCHMAaIbHbIM
KacaTelbHBIM HAIPSKEHUSIM ...

11.12. Crepxenb pabotaer Ha KpydyeHue. Bemmumaer M u d 3amanel. M3 ycnoBus
PaBHOMPOYHOCTH I10 HAMIPSKEHUSIM TMaMETp Bajla Ha IPaBOM I'PY30BOM Y4aCTKE PaBeH ...

11.13. Ha pucyHke nokaszaH cTepKeHb, padOTarONHid Ha KpydeHue. 3anansl BeanuuHbl: d = 10
CM, TIpeJIe]T TEKYIESCTH MPH IUCTOM caBure T, = 120 Mlla, ko3 duruent 3amnaca mo Tekydecta N, = 2.
N3 pacdera mo AoNMycKaeMbIM KacaTEJIbHBIM HANpsHKEHUSAM MaKCUMAaIbHO JOMYCTUMOE 3HAU€HUE
MomeHTa M paBHo  kH*wm.

11.14. CrepxeHb KpyIJoro IOMEPEYHOr0 CEYEHHUs M3 XPYNKOro Mmarepuaiga paboTaeT Ha
KpyueHue. [lomyckaeMmoe HanpsikeHHe onpeaensercs no Gopmyse ...
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11.15. [lonmyckaemoe HampspK€HUE s IUIACTUYHOIO MaTepuaia Ipd  YHUCTOM  CIIBUTE
omnpenensercs mo Gopmyiie [t] =
Tema 12: PacueT Ha KeCTKOCTb IPH KPYy4YeHUH

12.1. OTHOCUTENBHBIN YTOJ 3aKPYUYUBAHUS JIJI1 CTEPKHS C KPYIJIBIM CEYEHUEM ONPEACIISIETCS 10
dbopmyre ...

12.2. Ctep:keHb CKpydHBacTCs AByMs MoMeHTaMu (cM. pucyHok). d = 10 cm, G = 8*10* MIla,
[t] = 50 MlIla, [6] = 0,0017 pan/m. W3 pacyeToB Ha HPOYHOCTh M MKECTKOCTh MAaKCHMAaJIbHO
J0MycTUMast BeIMuuHa MoMenTa M paBaa _ MH*wm.

12.3. Ha pucyHke noka3zaHbl JiBa CTEp>KHA M3 OJHOr0 Marepuaia, paboTarollue Ha KpydeHHE.
[Tonepeunoe ceuenus crepxus | — kpyr. Crepkensp Il mycToTenslii ¢ IONEPEeYHBIM ceYeHrneM B (hopme
KoJsiblia. OTHOLIEHHE )KECTKOCTH IIONEPEYHOT0 CEYEHUs CTEPKHS | K )KECTKOCTH MONEePEeUHOro CeUeHus
crepxkHs Il paBHoO ...

12.4. Ha pucyHKe mMoOKa3aH CTEP)KECHb, MCHBITHIBAOIIMNKA AchopManuio KpydeHue. M3BecTHbIe
BenmunHbl: M, d, G — Moaynb caBura marepuaina cTepkHs, [®] — JONyCTHMBIH OTHOCUTEIBHBIH YToJl
3aKpy4YUBaHM. Y CIOBHE KECTKOCTU AJISi CTEPIKHS UMEET BUL ...

12.5. Ha pucyHke moka3aH cTepyKeHb, paboTarommii Ha kpydeHue. Bemmuunst L, G, Jp, [¢(]
(momyckaemblit yron noBopota ceuenusi C) 3aganpl. MakCUMaIbHO JIONTYCTUMOE 3HAaYeHHUE MOMeHTa M
PaBHO ...

12.6. Ha pucyHke mokasaH cTepxeHb, padoTaromuii Ha kpydenue. M3sectHsl Beanuussl: |, GJp,
M. Yron noBopota ceueHust C paBeH HyJII0, KOraia MOMEHT M1 numeer 3HadeHue ...

12.7. Pa3MepHOCTh OTHOCUTEIBHOTO yIJIa 3aKPYYUBAHUA ...

12.8. Ha pucyHKke mokas3aH BaJi, CKpy4YuBaeMblii MoMentamu 2M, M, M. Benuuunsl d, G u [0]
u3BecTHbl. Ecnu [0] — monmycTuMslii yroi 3akpydrBaHus, TO MaKCUMaIbHOE KacaTelbHOE HaIPSLKEHNE
B [IONIEPEYHOM CEUEHHUH Bajia PaBHO ...

12.9. Ha pucynke mokasan crepskeHb jaiuHoi | = 15 cm, paborarouuii Ha kpydenue. KoHieBbie
CEUEHUs CTEP)KHS MOBEPHYJIUCh OTHOCUTENBHO Jpyr apyra Ha yroa ¢ = 0,017 paa. OTHOCUTENBHBIN
yroJl 3aKpY4HBaHUs PaBEH ...

12.10. CtepxeHb, NMOKa3aHHBI HAa PUCYHKE, MCHBITHIBAET Aedopmaruio KpydeHue. M3BecTHbI
BenuuuHbel: M, |, [@c] — momyctumsblii yron moBopora momepeuHoro ceuexus C B pagmaHax, G —
MOJyJIb C/IBUTA MaTepualia CTepxHs. MUHUMAIBHO IOMYyCTUMOE 3HaueHue auameTpa d paBHo ...

12.11. JleBbiit koHer ctepkHs AB (CM. pUCYHOK) KECTKO 3allleMJIEeH, MpaBblii YCTAaHOBJIEH B
HOJIINITHIKE CKONbkeHus. DnemeHT BC aGcomoTHo »xectkuit. M3Bectns! Bemumumusl: |, GJ, —
’KECTKOCTh TMOIEPEYHOro cedyeHus crepkHs AB Ha kpydenwe, [8] — momyckaemas BelM4YHHA
BEPTUKAJIBHOTO nepemenienus Touku C. MakcuManbHO JOMYCTUMOE 3HaueHHue cuiibl F paBHO ...

12.12. MakcuMalbHbIii OTHOCUTENBHBINA Yrojd 3aKpy4yMBaHUS AJIsl CTEPXHS, MMOKA3aHHOIO Ha
pHCYHKe, paBeH ... M3BecTHbl BeuuuHbl: M, d, G — MOAyNb CABUTA MaTepHaa CTEPIKHSIL.

12.13. Ha pucyHke mokas3aH CTep)KeHb, CKpyYHBaeMbIil TpeMsi MoMeHTamu. Bennuunsr M, G, d,
[e]a-c (momycTHMBIiT B3aUMHBII yroJl MOBOPOTA KOHIEBBIX CCUCHHUI CTEp)KHS) M3BECTHBL V3 pacuera
Ha JKECTKOCTh MaKCHMAJIbHO JIOIYCTUMOE 3Ha4YeHue L paBHo ...

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

[To pe3ynbTaram NpoBEPOUYHBIX PACUETOB HA KECTKOCTh U MMPOYHOCTh MOKHO CKa3aTh, UToO ...
Tema 13: Ilonepeunasi cuiia, H3rudarOMil MOMEHT U MX JMIOPBI

13.1. OxpHomponeTHass KOHCOJbHas Oanka HarpykeHa cwioi F. Pasmep | 3aman. 3HaueHwus
M3ru0aroIero MOMEHTAa 1 MOMEPEYHOM CUJIBI 10 aOCOTIOTHOM BeTUYMHE B ceueHuH [-I paBHEI ...

13.2. banka anunoii | Harpyxena momenTom M. [lonepeunas cuia mo JAjauHe OAJKH ...

13.3. JIByxnpoJieTHasi KOHCOJIbHas O6ajka ¢ mapHUpoM HarpyxeHa cuioit F = 2 xH. JIluneinsiit
pasmep | = 0,5 M. MakcumanpHOE 3HAYCHHE HM3THOAIONIETO MOMEHTa B Oajike M0 aOCONFOTHON
BEJIMYUHE PaBHO ... (KH*M)

13.4. Cxema HarpyxeHUs KOHCOJbHOW OajKy BHEIIHEH HAarpy3Kol IoOKa3aHa Ha PHUCYHKE.
3HavyeHNe MaKCHUMAJIbHOTO M3THOAIOIIEro MOMEHTA TpH MepeHoce mapsl cuil ¢ MomeHToM M = Fl u3
ceueHusi A B ceueHue B ...
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13.5. Ha cxeme mokazaHa OTCEYEHHas 4YacThb OalKM M Harpyska, JACHUCTByIOLIas Ha Hee.
HeBepHbIM siBiIsIETCS YTBEPKACHUE, YTO U3rMOAIOIINNA MOMEHT ...

13.6. Dmiopa u3rubaromux MOMEHTOB MOKa3aHa Ha PHCYHKE. B oTHomeHHM NIeicTBYyromen Ha
0aJKy Harpy3KH, HEBEpHBIM SIBJISIETCS YTBEPKICHUE, UTO ...

13.7. Onnomnponernas 6anka BC mnmunoii 3| Harpyxena cunoit F u momentom M. [onepednas
cuia B ceueHuu I-I Oyzaet paBHa Hy:r0, eciiv 3Ha4eHUe M paBHO ...

13.8. Ha pucyHke mokaszaHa 3Mmropa NnonepedyHslx cuil. [IpaBUIIbHBIM SIBISIETCS YTBEPKIEHUE,
qT0..

13.9. Ha cxeMe moka3zaHa OTCeYHasi 4acThb CTEpPXKHS M Harpyska, ACHCTBYyIOIIasi Ha Hee.
HeBepHbIM siBIIsIETCS YTBEPKACHUE, YTO U3rMOAIOIINNA MOMEHT ...

13.10. Ha pucyHke moka3aHa OTCEYEHHasi 4acThb OaJIKM M Harpys3ka, JEHCTBYIOIAs Ha Hee.
HeBepHbIM siBiIsIETCS YTBEPKACHUE, YTO IIONIEPEYHAs CHIIA ...

13.11. Opnomponernas ©Oanka BC mmnHoii 3| Harpyxena cwiod (I u paBHOMEpHO
pacrpeielIeHHOW Harpy3Kol MHTEHCUBHOCTH (. MakcuMallbHble 3Ha4eHUsl U3rHOaroIero MOMeHTa 1
MOTIEPEYHON CHIIBI IO A0COMIOTHOW BEIMYMHE COOTBETCTBEHHO PABHHI ...

13.12. Ha pucyHke nokasaHa 31topa rnornepeuHsix cuil. HeBepHbIM sBiIS€TCS YTBEPXKAECHUE, UTO..

13.13. Ha cxeme mnoka3aHa OTCeYEHHasi 4acThb OalKM M Harpys3ka, ACHCTBYyIOIIas Ha Hee.
HeBepHbIM siBiIsIETCS YTBEP)KACHUE, YTO U3rMOAIOIIUNA MOMEHT ...

13.14. KonconpHas Oanka mmHON 2| Harpyxkena cunamu F1 u F. Ceuenue I-I pacmonoxeno
O0eckoHeuyHO Onu3Ko B 3ajenke. M3rubarommii MoMeHT B ceueHuu |- paBeH Hymio, ecinu 3HauyeHUe
cuibl F1 paBHoO ...

13.15. Dmiopa wu3rubaromux MOMEHTOB IIOKa3aHa Ha puUCyHKe. HeBepHBIM sBiseTCS
YTBEPKACHUE, YTO IONEpPEYHas CUia ...

Tema 14: HanpsixkeHusi B onepevHoOM CeYeHHUHU CTEPKHSA NMPH MJIOCKOM U3rude

14.1. MakcumalibHbIE KacaTelIbHbIC HAIpsDKEHUS B Oalike MPSMOYrOJIbHOTO CEYEHHMs], KOTjia
¢dbopma 1 pazMepbl HOMEPEYHOI0 CEUEHUs O JUIMHE HE MEHSIOTCS, BO3HUKAIOT B TOUKAX IONEPEYHOro
CEUEHUs, B KOTOPOM ...

14.2. Omropa pacnpenesieHuss KacaTelbHbIX HANPSHKEHUM 10 BBICOTE NPSIMOYTOJIBHOTO
MOTIEPEYHOr0 CEUEHUs OaJIKM MMOKa3aHa Ha CXEME ...

14.3. JIna omnpeneneHuss HOPMAJIbHBIX HAINPSDKEHUHM B TOYKaxX MONEPEYHOro CeueHHs Oalku Mpu
MIJIOCKOM M3Tru0e ucmoiib3yercs Gopmyna ...

14.4. KoHconpHas Oaiika MpsIMOYTOJILHOTO CeueHus ¢ pasmepamu b u h Harpyxena cunamu F.
Jluneitnpiii  pasmep | = 10h. OrHomIeHHE MaKCUMAaJIbHOTO HOPMAIBHOTO HAMPSDKEHHS K
MaKCHMaJIbHOMY KacaTelbHOMY HANPSDKEHUIO B 0aNKe (Gmax/Tmax) PABHO ...

14.5. Tlpu omnpeneneHuu HauOOJIBIIETO HOPMAIBHOTO HANpPSIKEHUS B IONEPEUYHOM CEUEHUU
OaJKu, MpH IIIOCKOM U3rH0e, UCIOIb3YI0T (GOpMYITy ...

14.6. Konconb mmmHo# | mpsiMoyronbHOTO ceueHus ¢ pazmepamu b u h Harpyxena cuioii F. Tlpu
YBEJTMYEHUH JTUHEWHBIX pa3MepoB OaJIKH B JiBa pa3a MaKCHUMaJIbHOE HOPMAJIbHOE HAMpPsKEHUE ...

14.7. Ha KOHCOIBHYIO CTYIIEHYATYI0 OanKy JiuHO# 2| gelicTByeT paBHOMEPHO pacrpeaecHHas
Harpy3ka MHTeHCMBHOCTH (. [lomepeyHoe cedeHHe JEBOW CTYNEHH — KBaapaT ¢ pasmepamu bxb,
npaBasi — HMMEET TNPSAMOYrolbHOE ceueHne ¢ pasmepamu b u 2b. MakcuManbHOE 3HAYCHHE
HOpPMAaJILHOTO HampsikKeHus B O6aike paBHO ... (KoHIeHTpanuio HanpsH>KeHuil He yYUTHIBATD).

14.8. OmgHomposneTHAs KOHCOJbHAs Oajka MPAMOYTOJLHOIO cedeHus ¢ pasmepamu b u 2b
HarpykeHa cwioii F. Jluneiineie pa3smepsl b w | = 20b 3amanel. B cewenum I-1 3Hauenue
MaKCHMaJIbHOTO KacaTeJIbHOI'0 HaNpsHKEHUS paBHO T. MakcuMalbHOE HOpMajbHOE HANpsyKEHUE B
OaJike paBHO ...

14.9. Dmiopa pacnpeneneHus HOPMAIbHBIX HANpPsKEHUA TpPU YHUCTOM H3rube Oayiku,
MMOKa3aHHOI Ha CXeMe, UMEET BU/ ...

14.10. 'eomeTpryeckoe MECTO TOYEK B IMONEPEYHOM CEUEHHH CTEPXKHS MPHU U3THOe, B KOTOPBIX
HOpMaJIbHbIE€ HANPSKEHUS! PaBHBI HYJIIO, Ha3bIBAETCA ...

14.11. IIpu muiockoM monepeyHOM HM3ru0e B TOYKAaX MONEPEYHOro CEYEeHHs B OOIIeM cliydae
BO3HUKAIOT HaIpsHKEHUS.
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14.12. Dmropa pacripeneneHus HOPMAIbHBIX HANpsOKEHUH 1o BbIcoTe cedeHust Oanku [-1 ¢
pasmepamu b u h umeer Buf ...

14.13. Kouconp mHO# | npsimoyroisHOTO cedeHusi ¢ pazmepamu b u h Harpyxena cunoit F.
Ecnu BeicoTy h yBenmuuuth B 1Ba pasa, a MUPUHY D yMeHbIIMTH B JBa pa3za, MaKCHMaJbHOE
HOpMaJIbHOE HampsHKEHUe B OaJke ...

14.14. KoncosnpHas Oanka amuHOW | mMeerT 1aBa BapuaHTa PacIONOKEHHS MPSAMOYTOIBHOIO
nonepedHoro ceuenus. Cuna F, nuHeriHble pasmepbl b u h 3amanel. B onmacHoM cedenun Oanku
OTHOIIIEHHE HAUOOJIBIINX HOPMAIbHBIX HAPSHKEHHI GaA\GR PaBHO ...

14.15. [nsa ompeneneHusi KacaTelbHBIX HANPSHKCHUH B TOYKAX MOIMEPEYHOrO CEYEHUs Oaikw,
IIPH IJIOCKOM MOTEPEYHOM H3rube, UCIONb3YIOT PopMydy ...

Tema 15: Pacuer 60aJI0K HA POYHOCTH

15.1. OpHompoineTHas JaepeBsHHas Oainka umMHOM | = 6 M HarpykeHa pPaBHOMEPHO
pacrpe/ieieHHON Harpy3Koi HHTeHCHUBHOCTH (. [InameTp monepeunoro cedenus d = 30 cm. 3HaueHue
JIOITyCKaeMoro HopMajbHOro HanpspbkeHus: [o] = 10 MlIla. U3 pacyeTa Ha mpOYHOCTh MO HOPMAJIbHBIM
HaMpPsLKEHUSIM MaKCUMaJlbHO JOMYCTUMOE 3HAaU€HHE HHTEHCUBHOCTU HAarpy3ku g pasHo _ (kH/m)

15.2. KonconpHast 6anka aiuHONM HarpykeHa cuioi F. CedeHnue npsamoyrosibHoe ¢ pazMepamu b
u h. B ceyenun I-1 makcuMaibHOE HOpPMaJbHOE HAIMpPSHKEHHE paBHO ©. lIpemen TeKy4decTH ist
MaTepuaia 0anku o, 3a1aH. Koaddumument 3anaca mpoyHOCTH 0 HOPMAJIbHBIM HAMIPSDKEHHUSIM PABEH. .

15.3. banka uMeer npsIMOYTroJIbHOE MONEpPeYHoe ceueHue ¢ pasmepamu 2b u 3b. [Ipu noBopore
MOTIEPEYHOT0 CEYEHUS U3 TOJIOKEHUsI A B MOJIOKEeHHEe B rpy3onoabeMHOCTh Oanku, U3 pacyera 1o
HOPMaJIbHBIM HAIPSKEHUSM, ...

15.4. Tlpu pacdere Oanku Ha MPOYHOCTH MO KacaTeldbHBIM HAMpsDKEHUAM, Koraa dopma u
pa3Mepbl NONEPEUHOI0 CEUEHUS 10 JUIMHE HE MEHSIFOTCS, ONTACHBIM CUMTAETCS CEUYEHHUE ...

15.5. OanonposietHas 6anka JIuHOM | HarpykeHa B cepeaune mposieta MoMeHToM M. dopma u
pa3Mepbl TONEPEYHOro CEYeHMs] M0 JUIMHE OalKku HEe MEHSITCA. 3HAauYeHHE JOIyCKaeMoro
HOPMAJbHOTO HAMpsDKEHHUs Juis Martepuana Oanku [o] 3amaHo. M3 pacuera Ha MPOYHOCTH IO
HOPMAJIbHBIM HAINpsDKEHUSIM MOMEHT COIPOTHBIICHUS IMOTIEpEYHOro cedeHus npu m3rude Wy nomxeH
OBITh HE MEHBIIIE ...

15.6. KoHconbHas Oanka NpsSMOYroJILHOTO cedeHus ¢ pasmepamu b u 2b Harpyxkena
PaBHOMEPHO pacHpelIelICeHHONM Harpys3koil. JlomyckaeMoe HOpMalbHOE HAIpsDKEHHME Ul MaTepuana
Oanku [c] 3amaHo. M3 pacuera Ha NPOYHOCTH IO HOPMAIbHBIM HANPSIKEHUSIM MaKCUMAaJIbHO
JOTYCTUMOE 3Ha4€HHE NHTEHCUBHOCTH Harpy3Kku ( paBHO ...

15.7. Ilpu nmnockoM u3ruGe MakCUMajbHble HOpPMallbHbIE HANpSKEHHs JIEHCTBYIOT B TOUKaxX
MOTNIEPEYHOI0 CEUEHUH, ...

15.8. OgHomposieTHast ABYXKOHCOJbHAs Oanka HarpyxkeHa cwioil F. K 6anke nomonHuTensHO
npukiaaeiBaetcs cwia F1 = F. C u3menenneM cxembl Harpy>KeHus pOYHOCTh OAJIKH ...

15.9. KoHconbHas 6anka MpsiMOYroibHOTO cedeHust HarpyxkeHa cuioi F = 3 xH. [lomyckaemoe
HOpMaJIbHOE HamlpsDKeHHE i Martepuana Oanku [c] = 160 MIla, nunelnsii pasmep b = 20 mwm.
HauGonbimas anuHa KoHconu | U3 pacuera Ha MPOYHOCTH MO HOPMAJBHBIM HAMPSHKCHHSIM paBHA
CM.

15.10. /IBe Oasku OJMHAKOBOTO MOIMEPEYHOI0 CEYEHHUsSI M3TOTOBJIEHBI M3 OJHOTO Marepuaia u
Harpy»eHbl PaBHOMEPHO pacHpeNeseHHONW Harpy3Koll C WHTEHCHBHOCThIO (. bamku Oyayt
PaBHOINPOYHBI, KOrJa JuiMHa KoHconu |; paBHa . BrnusHueM KacaTeNbHBIX HAMPSKEHUMA
npeHeOpeyb.

15.11. KouconpHast Oanka anuHoii | Harpyxena MomeHTOM M. 3HaYeHHUE JOMYCKaeMOTO
HOpMaJIbHOTO HampsikKeHus [G] u3BecTHO. M3 pacyera Ha MPOYHOCTH 1O HOPMAJIbHbIE HANPSKEHUSM
MHHHAMAJILHO JTOMYCTHMOE 3HAYEHHE JUaMeTpa MONepeyHoro ceueHust d paBHo ...

15.12. KonconpHass Oanmka mmuHOoM | = 1,5 M HarpyxeHa paBHOMEpPHO pacHpeaeieHHON
Harpy3koil mHTeHcUBHOCTH ( = 640 H/Mm. [lomepeuHoe ceueHme — paBHOOCAPEHHBINH TPEYTOIHHHK.
Jlommyckaemoe HOpMajbHOE HampspkeHue ans matepuana Oanku [c] = 160 MIla. M3 pacuera Ha
MPOYHOCTH MO HOPMAJILHBIM HATPSHKEHHSIM pa3Mep MOMepeyHoro ceueHus 0aiku b pasen  (cm).
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15.13. Ilpu pacuere OanKku Ha MPOYHOCTH 1O HOPMAIBHBIM HAIpPSDKEHHUSAM, Koraa ¢opma u
pa3Mepbl OTEPEUHOT0 CEUEHUs MO UITMHE OAJIKU HE MEHSIIOTCS, ONTACHBIM CUMTAETCSI CEUCHUE ...

15.14. OpnonponerHas Oanka jumHON |Harpyxena momeHtom M. K Oanke IOMONHUTEIBHO
npukiaapiBaercs MomMeHT M1 = M. C u3MeHeHneM cXeMbl Harpy>KeHUs IPOYHOCTh OalIKH ... Y4ecThb
TOJIbKO HOpPMaJIbHbIE HAIPSKEHUSL.

15.15. Opmuomponernas Oanka mmuHou | Harpyxkena cumoit F. CeueHue mpsMOyroibHOe ¢
pasmepamu 2b u 3b. Ilpexen tekydectn mis marepuana Oanku o, 3amaaH. Kosdduiuenr 3amaca
MIPOYHOCTHU IO HOPMaJIbHBIM HAIIPSKEHUSIM PABEH ...

Tema 16: Ilepemernennst npu n3rude. Pacuer 0a10K Ha )KeCTKOCTh

16.1. Konconpuas Ganka mauaoi | = 80 cm Harpyxkerna momentom M = 40 Hwm. ITomepeunoe
ceyeHue Oanku npsMoyroyibHuK: b =4 cm, h = 0,6 cv. Moaynb ynpyroctu Matepuaiak = 2*10° MITa.
Panuyc kpuBu3Hbl 6anku B ceuenuu -1 pasen  (m).

16.2. KoHnconpHas Oanka miuHOW | HarpyxeHa paBHOMEPHO paclpEelICHHOW Harpy3Koii
MHTEHCUBHOCThIO (. Moaynb ympyroctu matepuana E. Ceuenue kpyrioe auamerpom d. Pammyc
KPUBHU3HBI OCH OAJIKU B ONIACHOM CEUCHHH PABEH ...

16.3. CrepxxeHb U3 OJHOPOJHOIO MaTepuajia HarpyxeH MoMmeHTtamu M. JKecTkocTh
norepeyHoro ceuenus Ha m3rud Ely mo pmune nocrosiHHa. Pagmyc KpUBU3HBI p OCH CTEP)KHS PABEH ...

16.4. Crepxenb mHoM lHarpy:xen MmomenTamu M. JKecTKOCTh MOMEPEYHOTO CEUCHHS Ha U3THO
EJx no anmune nocrosiHHa. [Ipu yBenuMueHUM [UIMHBI CTEP)KHSA B JIBa pa3a pajuyc KPUBHU3HBI P OCH
CTEPXKHS ...

16.5. JlepeBsinHas Oajka MPSIMOYTOJILHOTO CeYeHHMs IMUpUHON b= 6 cm BbeicoTOil h= 4 cMm
M30THYTa Ha Jyre OKPYXHOCTH pamuycoM 40 m. Mogyms ympyroctn gepesa E = 10 MIla.
MaxkcuManbHOe HanpspkeHue B O6anke papao  Mlla.

16.6. OnHomnposieTHas Oanka anuHOM | B cepeaune mpoisiera HarpyxkeHa cuioi F. Xectkocth
[IOTIEPEYHOro cedyeHus: Ha u3rud EJy moctosHHa mo jumHe. [Ipu yBenuueHUM JUIMHBI NIpOJieTa B JBa
pa3a MaKCUMaJbHbIN IPOTHUO ...

16.7. Konconp mmHo# 2| HarpyxkeHa qByms MOMeHTaMH. JKeCTKOCTh MOMEPEYHOro CeYeHHs Ha
mrud EJy mo nmmune moctosiHHa. [Iporu® cBOOOJHOTO KOHIIA KOHCOJM PaBeH O, €CIM 3HaYeHUe
MOMeHTa M paBHoO ...

16.8. Ha pucyHke nokasaH NpuUMepHBIN BUJI U30THYTOM ocH Oanku. Cxema HarpyxeHus Oajku,
COOTBETCTBYIOIIIAS MPEICTABIIEHHON (hopMe n3ruda, mokasaHa Ha CXeMe ...

16.9. KoHconp Ha MOJOBHHE AJIMHBI HAarpy>keHa PAaBHOMEPHO DACIpPEAEICHHOW Harpy3koin
uHTeHcuBHOCTH (| = 20 kH/M. Moayns ynpyroctu marepuana 6ankuFE = 10° MIla, pasmep | = 2 m.
ITporu6 Ha cBOOOAHOM KOHIIE KOHCOJIM HE JOJKeH mpeBblmath [8] = 1 cMm. U3 ycroBHs jkeCcTKOCTH
JraMeTp morepeyHoro ceuenus d pasen  (cm).

16.10. Konconbhas Oanka amuHoi 2| Harpyxena cwioir F u momentom M = Fl. Pa3mepsr
MONIEPEYHOI0 CEUYCHHS IO JIjuHEe Oanku He MeHstoTcs. Moaynb ynpyroctu matepuana E. dopma
M30THYTOM OCH OajKu Ha MEepBOM YYacCTKE OINHCBHIBAETCS KPHUBOM Nopsifika, a Ha BTOPOM

HOpsAJIKA.

16.11. OxHonposerHas Oanka JuMHO# |, BBICOTO# h HarpyxeHa paBHOMEPHO pacrpeaeieHHOM
Harpy3koil. Pagnyc KpuBHU3HBI HEUTPAILHOTO CJIOS OalKK B cepelrHe mpojieTa paBeH p. JKecTKocTh
nornepeyHoro cedenust Ha u3ru0 EJy mo Bcelt qnmHe mocTosHHa. MakcuMmanbHOE HOpMaibHOE
HanpspkeHue B Oanke paBHO ... (BausHue nonepevyHoil cuibl Ha U3MEHEHHE KPUBU3HBI HE YUUTHIBATD).

16.12. Yyactok Oanku Harpy>keH paBHOMEPHO pacIpe/ieIeHHOW HAarpy3Koi MHTEHCHUBHOCTH (.
Monyne ynpyroctu matepuana E. Ilo anmHe ydacTka pa3zMepsl IONEPEYHOTIO CEUEHUSI HE MEHSIOTCA.
®dopma ocu U30THYTOM OaJIKK Ha JAHHOM Y4acTKe OMUCHIBAETCS KPUBOI MOPSAKA.

16.13. Konconb anunoii | Harpyxena cunoii F. Ceuenne 6anku npsMoyroibHOE ¢ pasMepaMu b
u h. Monyne ynpyroctu matepuana E. [Ipu yBennuenun nunerHbix pasmepon (I, b, h) B aBa pasza
3Ha4eHHEe MaKCUMaJIbHOTO Mporuoa ...

16.14. KonconpHas 6Ganka mmHo# 2| Harpyxena cumamu F. Moayns ynpyroctu marepuaiak,
0CEBOM MOMEHT MHepLuH ceueHus Jy 3aaanbl. [Iporu6 KoH1IEBOTO ceueHMs MPUMET 3Ha4eHue O, Kornaa
3Ha4YeHue cuiibl F paBHoO ...
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16.15. KoHconb HarpyxeHa BHEIIHUMH MOMEHTaMH. [IpuMepHBIN BHI M30THYTOW OcH OaiKu
MIOKa3aH Ha CXEME ...

Tema 17: Buabl Harpy:keHusi CTep:KHs

17.1. Tlpu 3a1aHHOM BapHUaHTE Harpy>KEHUs paMbl BHEIITHUMU CHUJIaMH y4acTok I paboraer Ha ...

17.2. OueHky Npo4YHOCTH MaTepuasa MpH 3aJaHHOM HaIPsSHKEHHOM COCTOSIHUHM B OMACHON TOUYKE
CTEPIKHS C KPYIJIBIM CEYEHHUEM MPOBOST C MCII0JIb30BaHUEM TEOPU IIPOYHOCTH MIPH:

17.3. [lpu 1aHHOM BapHaHTE HATrPYKEHUsI CTEPIKEHb MPSIMOYTOJILHOTO CEYCHUs ¢ pa3mepamu b u
2b ucnbITHIBAET ...

17.4. Pama kpyrioro cedeHus HarpyxeHa cuior F. Kpydenue u miockwii monepeyHslid U3ruo
HCITBITHIBACT(-I0T) YYaCTOK(-KH) ...

17.5. CxeMa HarpyKeHusi CTEp)KHS KBaJpaTHOI'O CEYEHHs BHEIIHMMHU CHJIAMU IIOKa3aHa Ha
pUCYHKE (OJHAa CHJa JIEKHUT B IUIOCKOCTU 4YepTe)ka, BTOpas — NEpHEHIUKYISPHO IIOCKOCTH).
Hedopmaruu (pacTsHkeHHe, KPyYeHHE U IIIOCKUI MOTepEeYHbIN U3TU0) OTHOBPEMEHHO BO3HHUKAIOT Ha
y4acTke (-ax) ...

17.6. CxemMa HarpyxeHus CTEp)KHsS BHEIIHUMH CHJIAMU IIPEJCTaBI€HA Ha PUCYHKE. J[JIMHBI
y4aCTKOB OJIMHAKOBBI U paBHbI |. TpeTuii y4acTOK CTEPXKHsI HCIBITHIBACT Ae(hOPMALIUH . ..

17.7. Cxema HarpyXeHusi pambl IOKa3aHa Ha pucyHKe. [lepBblii y4yaCTOK HCIBITBIBAET
, BTOpOi .

17.8. Ilpu naHHOM BapuaHTe HarpyxeHus crepxkeHb | paboTaer Ha nedopMaIlIo pacTsHKEHHE.
Ecnu ynamuts onny cuiy F, To crepkens | OyzneT UCTIBITHIBATS ...

17.9. CrepxeHb NpSMOYroJbHOTO ceueHHs ¢ pasmepamu b u 2b marpyxen cunamu F u Fi.
CrepxeHb paboTaeT Ha YUCTBIM KOCOM M3rud, Koraa 3HaueHue cuibl F1 paBHoO ...

17.10. Ilpu 3agaHHOM BapHaHTE HArpy>K€HUs BHEUIHUMM CUJIaMH CTEP)KE€Hb HPSIMOYTOJIbHOTO
cedeHus ¢ pazmepamu b u 2b ucnbiThIBaCT ...

17.11. Pama Kpyrioro monepeyHoro cedyeHus HarpyxeHa cuwiamu F u 2F. YVuacrokx pamsi |
UCIIBITBHIBAET ...

17.12. Cxema HarpyXKeHHsI paMbl BHEIIHUMHU CHUJIaMM IIOKa3aHa HAa PUCYHKE. Y4yacTOK pambl |
OyZeT UCTIBITHIBATh Je(OopMalluIo KpydeHue, Korja 3HaueHue cuibl F1 paBHo ...

17.13. Cxema Harpy>K€HHUsI paMbl KPYTIJOro TOMEPEYHOTr0 CEUYEeHMs] TOKa3aHa Ha PHUCYHKE.
VYyacTok pamsl I MCTIBITBIBAET ...

17.14. Ha crepxensb neiictBytoT BHemHue cuibl F u 2F. CeyeHne npssMoyrojabHOE ¢ pa3MepamMu
b u 2b. Yuactku crepxHsi ucneiThiBaoT: a) 1 — kpyuenue, 2 — Kocoil m3ru0; 6) 1 — maockuit
MOTEPEYHBId M3rH0, 2 — KPyYeHHE W TUIOCKHMU IMOMEpeYHbId M3rud; 6) 1 — KpyueHHe W IUIOCKHA
HONEePEYHbIN M3rH0, 2 — KOCOM U3rud; 2) 1 — KpyueHue U MIIOCKHIA MOTepeyuHbIi U3rud, 2 — KpydeHHe 1
KOCOM u3ruo.

Tema 18: IIpocTpaHcTBeHHBIH U KOCOM M3ru0

18.1. [NomepevHoe ceyeHne CTEPKHS NPAMOYTOJIBHUK ¢ pazmepamu b u 2b. Tlnockocts neiicTBust
U3ruOaronero MoMenTa M pacroiokeHa Haja yriaoM 45° K IJIaBHbIM [EHTPAIBHBIM OCSIM. 3HAYEHUE
MaKCHMaJIbHOTO HOPMAJIbHOT'O HAIIPSKEHUS B JAHHOM CE€YEHUHU PAaBHO ...

18.2. CrepkeHb KBaJpaTHOIO CEUEHUs] HarpykxeH BHemHMMHU cuiamu F u 2F. Jluneiinsie
pa3mepbl b u | = 10b 3aganbl. 3HaueHHE HOPMATIBHOTO HANPSDKEHHS B TOUKe B paBHO ...

18.3. Crepxenp amuHOi | mpsiMoyronbHOTO cedeHus ¢ pazmepamu b u 2bnarpyxen MmomeHTOM
M. TInockocTh JEHCTBHSA MOMEHTA pacrojiokeHa moj yrioM 60° x ocu Y. Moxayis YIpyroctu
marepuanak, pazmep b uzsectnsl. Jluneitnas nedopmarus B Touke B, B HanmpaBIEHHH OCH CTEPIKHS,
JIOCTUTHET 3HAYEHUS €, €CIIM MOMEHT M OyleT paBeH ...

18.4. CrepeHb HarpykeH cuioii F, koropas pacronoxkena Haj yriaoM o = 30° K BepTHKaIBHOM
OCH CHMMETPUHU H JIGKHT B IUIOCKOCTH cedeHus. JluneiHblie pasmepsl b u | 3amanel. HopmansHoe
HarpsbkeHue B Touke B ceuenus [-1 paBHo ...

18.5. CreprkeHb PSMOYTOJIBHOTO CeYeHUs ¢ pa3Mepamu b u 2b, amuHoii lHarpyxeH MomMeHTOM
M. TInockocTh JEHCTBHSA MOMEHTA PAcHOJIOKEHa T0J] YriioM 45° K IJIaBHBIM LEHTPAIBHBIM OCSIM
cedeHus. OTHOLIEHNE 3HAUEHUI HOPMAJIbHBIX HanpskeHui B Toukax B u C paBHo ...
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18.6. CrepxeHb KBagpaTHOIO CEYEHMsI HArpyxeH BHEIHMMH cwiamMu F u Fq. Jluneiinsle
pa3mepsl | u b 3amanbl. HopManbHoe HampsbkeHue B Touke B paBHO Hymio, korna cuia Fp paBHa ...

18.7. IIpu kocoM n3rube MOIHBIA MPOTUO CEYECHHUS CTEPIKHS OMPENEIIAETCS KaK ...

18.8. CrepskeHb MPSIMOYTOJIBHOIO cedeHus ¢ pasmepamu b = 2 cm, h = 3 oM, mmnoii | = 40 cm
Harpy’keH BHEUIHMMHU CUJIaMu. Matepuan CTep)KHS OAMHAKOBO paboTaeT Ha pacTsHKEHUE U CXKaTue.
Honyckaemoe Hamnpsbkenue uisi Marepuana [c] = 160 MlIla. M3 pacdyera Ha NPOYHOCTH IO
HaIpsDKEHUAM 3HaueHue cwibl F pappo  H.

18.9. Crepxens qumHoM | mpsiMoyroipHOTo ceucHus ¢ pasmepamu 2b u 3b narpyxen cunamu Fq
u F,. I3mepennslie nuHeliHble qegopmanuu B Toukax B 1 C 1o HampaBIeHUIO OCH CTEPKHS OKa3aluCh
onuHakoBbl. CienoBaTenbHo, oTHoeHue Fi/F; paBHo ...

18.10. CreprkeHb MPSIMOYTOJIBHOIO CEUCHHUS ¢ pa3Mepamu 2b u b Harpysken cuioit F, iexareii B
IUIOCKOCTH cedenus Xy moj yriaom 30° k ocu Y. Moayins yrnpyroctd marepuiaaFE u pasmep | 3amansl.
Jluneitnas nedopmaius B TOUKe B 110 HalpaBICHUIO OCU CTEP)KHSI paBHA ...

18.11. CrepskeHb MPSIMOYTOJIBHOIO CeUeHHs ¢ pasMepamu b u 2b Harpysken cunoit F, nexareii B
wiockoctu Xy. Pasmep | 3aman. HopmanbHoe HanpspkeHHE B TOUKE A paBHO ...

18.12. CrepxeHb KBaJpaTHOTO CEUYEHHsS HArpyxeH BHemHuUMHU cuiamu F u 2F. Jluneiinbie
pa3mepsl | u b 3amanbl. 3HaYeHUE MaKCUMAaJIbHOTO PACTATHUBAIONICTO HOPMAJIBHOTO HAMPSHKCHHS B
CTEpXHE PaBHO ...

18.13. B momepe4HOM MpSIMOYTOJIBHOM CEYEHUH CTEpXKHS ¢ pasmepamu b u 2b ompeneneHb
3HaueHus usrudarommx MomentoB My = 2M u My = M. HopmanbHoe HanpskeHue B Touke B paBHO ...

18.14. KonconbHas Oanka Harpy:xeHa MomeHTamMu M u 2M. CedeHue MpsIMOYTOJIBHOE C
oceBbIMM MOMeHTamu conpoTtusieHus Wy = 2W, Wy = W. Marepuan 0anku oJMHaKOBO paboOTaeT Ha
pacTsbkeHue-cokarue. Jlomyckaemoe HOpMallbHOE HampsbkeHue [G] 3agaHo. M3 pacyera Ha MpOYHOCTD
10 HOPMaJIbHBIM HAIPSHKEHUSM MUHUMAJIBHO JOIyCTUMOE 3HaU€eHue napaMerpa M paBHoO ...

18.15. CrepkeHb MNPSIMOYTOJBHOTO Ce4yeHUsi ¢ pasmepamu b u 2b, mmmuoit | Harpyxken
BHEWIHUMH cuiiamMu F1 u Fz. 3HaueHne HopMaabHOrO HampsKeHUs B Touke B Oyner paBHO 3HAYEHUIO
HOpMaJIbHOTO HampsbkeHus B Touke C, koraa otHomeHue F1/F, pasHo ...

Tema 19: U3rub ¢ pacrsizkeHneM-C:KaTHEM

19.1. CtepxeHb Kpyrioro cedenus quamerpom d HarpyxeH cuioi F. 3HaueHHe MakCHMaIIbHOTO
HOPMaJIbHOT'O HaNPsLKEHUS PaBHO ...

19.2. CryneHuatslii crepkeHb HarpyxkeH cuiod F. JluneitHbiii pasmep b 3amaH. 3HaueHue
MaKCHMaJIbHOTO HOPMAJIbHOTO HAIIPSKEHUS B CTEP’KHE PABHO ...

19.3. Cxema HarpyxeHusi crepxkns cuiamu F n F1 = F mokazana Ha pucyske. [lonepeunoe
CeueHHe — pPaBHOOCAPCHHBIM TPEYrOJbHUK C pa3MepoM ocHoBaHus D u Beicoroit h. Ilpu cmene
HampaBieHUuss Cuibl F1 Ha MOPOTHBOIOJIOXKHOE MAaKCHUMAaJIbHOE pACTATMBAIOIIEE HAINpPSDKEHUE B
MOTIEPEYHOM CEUEHUU CTEPHKHS ...

19.4. CtepxeHb Kpyrioro ceueHus auamerpom d HarpyxkeH cuwiamu F u Fi=F. Ilpu cmene
HampaBJIeHUs1 CHIIbI F1 HA MPOTUBOITIOJIOKHOE MaKCUMAJIbHOE HOPMAJIbHOE HAIPSKEHHUE ...

19.5. Crepixens Harpyxen cuinamu F u 2F. JTuneiinsrit pasmep b 3anan. 3nauenne HopMabHOTO
HanpspkeHus B Touke K nmonepeyHoro ceueHust paBHo ...

19.6. CrepkeHb KBaJpaTHOTO CEUEHHs CO CTOpOHOH b Harpyxken nByms cuimamu F. Ecmu
W3MEHUTh HAalpaBieHHE OJHOW M3 CHUJ Ha MPOTHUBOIOJIOXNKHOE, TO 3HAYEHHE MaKCHUMAaJlbHOIO
HOPMaJIbHOTO HAIIPSDKEHUS ...

19.7. CrepkeHb KBapaTHOTO CEYECHHUS CO CTOPOHOM D HArpy»keH BHEITHUMH CHJIaMH. 3HAYCHHE
HOPMaJIbHOTO HAIpsLKEHUs B TOuke B paBHO ...

19.8. Ctepkenp Kpyriioro ceueHusi auamerpom d HarpyxkeH asyms cuiaamu F u Fp = F. Tlpu
CMEHE HampaBleHusi cuibl Fi Ha MPOTHBOIOIOXKHOE 3HAYEHHWE MAaKCHUMAaJIbHOTO HOPMAJIbHOTO
HaIpsDKEHUS B MTONIEPEYHOM CEUYEHUU CTEPIKHS ...

19.9. CrepxeHb MMeET TPSMOYTrONbHOE cedeHne ¢ pazmepamu b u 2b. Koopaunatel Toukm
npuaoxenus cuiasl F 3amamer: Xg = b/4, yr = b/2. 3HadeHne MaKCHMAJIBHOTO HOPMAILHOTO
HanpsHKeHUs 110 a0COMOTHON BEJIMYMHE PABHO ...
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19.10. Crepxenp HarpyxeH cunamu F. [lonepeuHoe ceyenne paBHOOEAPEHHBIN TPEYTrOIbHUK C
pasmepoM ocHoBaHus D u BeicOTON 2b. MakcHManbHOE PacTATHBAIONICE HAMNPSHKCHHE B CTEPIKHE
PaBHoO ...

19.11. CrepskeHb Kpyrioro cedeHus auamerpoM O HarpykeH BHEIIHUMH CHJIAMH. 3HAYCHHE
MaKCHMaJIbHOTO HOPMAJIbHOT'O HAIIPSKEHUS B IONIEPEYHOM CEUEHUHU CTEPIKHS PABHO ...

19.12. CrepkeHb MPAMOYTOJIBHOTO CEYEeHHUs ¢ pa3MepaMu b u 2D Harpy:keH BHEIIHHUMH CHIaMHU
F u 2F. B ceuenun -1 3HaueHne HopmanbHOro HanpskeHus B Touke C paBHO ...

19.13. Cuna mpuiiokeHa B LEHTPE TSHKECTH MOMNEPEYHOrO CEYEHHUs [0 HAMpPaBJICHUIO OCU
crepxHs. [Ipu mepemernieHMH cuibl OT LEHTPA TSDKECTH, MAapajlIeNbHO HAdyalbHOMY I1OJOXKEHHUIO,
HOpMaJbHOE HANPSKEHUE B LIEHTPE TSHKECTH MOMEPEYHOrO CEUSHUS . ..

19.14. CrepikeHb KBaIpaTHOI'O CEYCHUS CO CTOPOHOI D HarpyxeH BHEIIHUMHU CHJIAMHU. 3HAYCHUEC
MaKCHMaJbHOTO HOPMAaJIbHOTO HAIIPSKEHUS B CTEP>KHE PABHO ...

19.15. CrepixeHb KBapaTHOTO cedeHus ¢ pazmepamu bxb, miunoii | = 10b Harpyxen BHemHIMEU
cwiamu 2F u F. 3Hauenue HopMalibHOTO HanpskeHus B Touke C paBHO ...

Tema 20: U3rub ¢ kpyyenunem

20.1. Cxema Harpy>KeHHs CTEP)KHsS KpYIrJoro cedeHus auamerpom d, mmmHoi | mokaszana Ha
pUCYHKe. 3Hau€HUE JOIyCKAaeMOro HampspKeHUs Uid Marepuaia [G] 3agaHo. 3HaueHUEe mapamMmerpa
BHEIIHEH Harpy3ku M, 1o Teopur HauOOJIbIINX KAaCATENbHBIX HAPSHKEHUH, PaBHO ...

20.2. CtepKeHb KPYIJIOro MorepeuHoro ceueHus nuamerpom d, mmHoi 1= 10d Harpyxen cuiioit
F. HanpsbkeHHOE cOCTOSTHUE, KOTOPOE MOKa3aHO Ha PUCYHKE, COOTBETCTBYET TOUKE ...

20.3. B monepeyHoM CeUeHUH CTep KHs AEHCTBYIOT u3rubarommue MoMeHTsl My = M, My = 2M u
kpyTsamii MomeHT M, = 2M. Ceuenune kpyrioe guamerpoM 0. 3HaueHHE SKBHBAJICHTHOI'O
HaIpsDKEHUS B OMACHOM TOYKE, TO TEOPUM HauOOJBIINX KacaTeJIbHbIX HAPSKEHUH, PaBHO ...

20.4. B onacHOM cedeHHMM KpYIJIOrO CTEpKHS 3ajaHbl: mirubarome MoMeHTl My = M, My =
2M, kpyrsammii MomeHT My = M. [lomyckaemoe HampspKEHHE JUIsl Marepuaia CTepKHsS paBHO [G].
MuHUMaIBHO JOMYCTUMOE 3HAueHHWE Juamerpa O, 1O Teopud HaMOONBIIMX KacaTeIbHBIX
HaMpPsHKEHUH, PaBHO ...

20.5. Crepxenb kpyryioro ceueHus jguamerpom d HarpyxeH cwioi F. 3Hadenue
HKBHUBAJIECHTHOIO HANpPSDKEHUs B ONACHBIX TOYKAaX, IO TEOPUM HAMOONBIIMX KacaTeJbHBIX
HaIpsDKEHUH, PaBHO ...

20.6. Ctepxenb nuaMetpoM d, 1muHOMN | HarpyxeH cuiaMu yepes abCOIFOTHO )KECTKUIT AIIEMEHT
ol 21, Tlpu ymaneHuu omHOM M3 CHJI TPY30MOABEMHOCTh CTepkHS . [lpu pemieHun 3amauu
BOCIIOJIb30BaThCs TeOpUel HauOoIbIINX KacaTenbHbIX HanpspkeHui (111 Teopust mpounocTn).

20.7. CtepkeHb IPSIMOYTOJILHOTO CeueHHs ¢ pasmepamu b u 2b narpyxen cuoii F. OnacHbiMu
SIBJISIFOTCS] TOUKH ...

20.8. Cxema HarpyXeHusi Kpyrjioro crepskus auamerpoM d = 2 cwm, muHoi | = 20 cm mokaszana
Ha pHUCYHKe. 3HayeHHE JOIYCKaeMOro HOPMAaJbHOTO HAIpPsDKEHHWs Ul Marepuaia, OJUHAKOBO
paboTaroIIero Ha pacTsbkeHue u cxatue, [o] = 160 MIla. MakcumanbHoe 3HaYeHHe cuiibl F, KoTopyto
MO’KHO NPWIOXKUTh K CTEPXKHIO, U3 pacyera 1o HampsbkeHusM paBHo  H. Ilpu pemenun 3amaum
KCIIOIB30BaTh TEOPHIO HAaMOOIBITNX KacaTenbHbIX HanpsikeHud (111 reoputo mpounoctn).

20.9. B nonepeyHoOM CEUEHUU CTEP>KHS JEUCTBYIOT mirubaronrye MoMenTsl My = 2M, My = 3M
u kpyrsaumid MomeHT M, = 4M. Ceuenue kpyrioe auamerpoM 0. 3HaueHHE SKBHBAJICHTHOI'O
HanpsDKeHHUs B OMACHOM TOYKe, M0 TEOPUHU YIAENbHOM MOTEHLUUAIbHOW SHEPruH (OpPMOM3MEHEHUH,
PaBHoO ...

20.10. CrepxeHb Kpyrjoro cedeHus paboTaeT Ha KpydyeHuHe M H3rub. B omacHbIX Toukax
HaIpPsKEHHOE COCTOSIHUE ...

20.11. Crepxenp ummHOM | KBagpaTHOTO cedeHHsI CO CTOPOHOW DHarpykeH Kak MoKa3aHO Ha
pucynke. B Touke «K», momnepeduHOro ceueHusi pacroyioKEHHOTO BOJIM3M 3a/€lKU, HamnpsyKeHHOE
COCTOSIHME ITOKA3aHO Ha CXEME ...

20.12. Ctepskenb kpyrioro cedenus nuamerpom d mmHoi 1= 10d Harpyxen cusoit F. 3nauenue
HKBHUBAJICHTHOI'O HANpsDKEHUs B OMACHOW TOUYKE CTEp)KHSA, MO TEOPUH YAETbHOM MOTEHIMAIbHOMN
SHEPrUu POPMOU3ZMEHEHHUSI, PABHO ...
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20.13. CreprkeHb KpYIJIOro ceueHus quameTpoM d HarpyxeH Ha cBOOOAHOM KoHIle cuioi F. Ha
pacctosiHuu | OT CBOOOMHOrO KOHIIA MPUIIOKEHA, MEPHCHIUKYIIPHO OCH CTEPXKHs, Mapa CHII C
MoMeHTOM Fl. 3HadeHue SKBHMBAJICHTHOrO HANpPSDKEHHS B OMACHOM TOYKE CTEpXHS paBHO ... Ilpum
pELICHNH 3a/ladll BOCIIOJIb30BAThCS TEOpUEH YAENbHOM MOTEHIMAIbHON 3Hepruu (popMOU3MEHEHUS
(IV Teopus npouHocTH).

20.14. CrepkeHb KBAJPaTHOTO CCUEHHUS CO CTOPOHOH D HarpyKeH MOMEHTaMH. 3HAa4YCHHE
SKBHUBAJICHTHOTO HAINpPSDKEHUs B ONACHBIX TOYKaxX, IO Teog)pm HanOOJBIINX  KacaTeNbHBIX
HaIpsDKEHUH, PaBHO . ITpu pemennu npunste W, = 0,2b°.

20.15. Crepkenn kpyrioro ceuenus nuamerpom d, mmnoit | Harpyxxen cunoit F. Hanpsikennoe
cocrosiHue B Touke C NOKa3aHO HA PUCYHKE ...

4.1.3. JlomaniHee 3agaHue

I[OMaI_HHee 3aJaHu€ HUCIIOJB3YCTCA JId OLNCHKKM Kad€CTBa OCBOCHHA O6y‘IaIOHII/IMCH
O6pa30BaTeHBHOfI nporpaMMmsbl 10 OTACJIbHBIM TEMaM JHUCHUIIIINHBI. I[OMaH_IHee 3aJaHuC OLCHUBACTCA
OHeHKOﬁ GadTCHO», «HC 3a4TCHO). OHGHKa 00BABIAETCS O6y‘IaIOH_[CMy05IHCHOCpCI[CTBCHHO II0CJIC
ClladyM KaXKJ0# 3a/1a4u JOMAIIHEro 3aJaHusl.

IlIxkana Kpurepun oueHnBanus
OneHka «3a4TeHo» - 3aJlaHUE PELIEHO IPABUJIBHO
OueHka «He 3a4Te€HO» | - 33JaHHE PEIICHO HENPaBHIbHO

Ilepeuenp TeM HHIMBUYATbHBIX 3a/1a4 JOMAIIHETO 3alaHuUs:

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

2. IlocTpoenue 3M0p BHYTPEHHUX CHIIOBBIX (DAKTOPOB MPU KPYUEHHH,

3. IlocTpoeHue 310p BHYTPEHHUX CHIIOBBIX (haKTOPOB IpHU U3TrHOe,

4. TlocTpoeHue HSHIOp BHYTPEHHHMX CHJIOBBIX (DAaKTOPOB NpU H3rHOE C HCHOJIb30BAHUEM
YpaBHEHHUH CUJI U MOMEHTOB,

5. IlocTpoeHue 310p BHYTPEHHUX CUIIOBBIX (DaKTOPOB B IUNIOCKON pame,

6. Pacuer Ha MPOYHOCTH MPU PACTKEHUH (CHKATUN),

7. PacdeTr Ha MPOYHOCTH NPU KPYUECHUH,

8. Pacuer Ha npoyHOCTH MpH U3rude O0aaKy U3 MPOKATHOTO NPOouILs,

9. Pacuet Ha MPOYHOCTH NMPH U3rUOE OATKU C COCTAaBHBIM CEUCHHEM,

10. PacueT Ha npoyHOCTH IIpH U3THOE,

11. Pacyer Ha MpOYHOCTH IPU KOCOM H3THOE,

12. PacueT Ha MPOYHOCTH MPHU U3TUOE C PACTSHKEHUEM-CKATUEM,

13. Pacuer Ha MPOYHOCTH MPU U3rHOE C KPyUEHUEM,

14. PacueT Ha MPOYHOCTH MPH CIOKHOM CONPOTHBIICHUU.

4.1.4. KomnbroTepHasi CUMYJISLNS

KommproTepaple cUMyISIUE (KOMITBIOTEPHOE MOJCTHPOBAHWE B IMIMPOKOM CMBICIIE) — 3TO
MO/IIMPOBaHUE (CO3/1aHuE, IPOEKTUPOBAHKE) YUEOHBIX 3aa4, CUTYalluil U UX pelIeHue MPU TOMOIIU
KOMITBIOTEpA.

KommnbroTepHble CUMYISIUN UMUTHPYIOT peajibHbIC YCIIOBHS, cuTyaruu. [IpuMeHeHue ux B
poeCCHOHATBHOM 00pa30BaHUM TO3BOJIICT OOYYAIOIIMMCS OCBAaWBATh TEOPETHUYECKUE 3HAHUS,
HEOOXO/AMMBIE TIPAaKTUYECKHE YMEHHMS B O€30MacHbIX YCIOBUSX, C MEHBIIUMH 3aTpaTaMu
(BpeMEHHBIMH, SKOHOMHUYECKMMHU U [Ip.), HpU HEAOCTYINHOCTH HEOOXOAUMOTo 000pyI0BaHUS,
crienn(UKN UCCIIEyeMOro sIBIEHHs (MaclITad, AIUTEeIbHOCTh MPOTEKAHUs Mpolecca U Jp.), CHIKAET
PHCK TIpY OIMMOOYHBIX JNEHCTBUSX, IMO3BOJISIET MpopadaThIBaTh CUTYAIIHMIO HECKOJIBKO pa3, yUUTHIBAs
NPEIBbIIYIIUNA OIBIT, @ TAKXKE TO3BOJISIET 3a[aBaTh Pa3sHOOOPA3HBIE YCIOBHS JIEATEILHOCTH C Pa3HbIM
YPOBHEM CIIO)KHOCTH.
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ITocpeacTBOM NPUMEHEHHS KOMIIBIOTEPHOW CHUMYJISILIMU TPENoAaBaTeslb MOKET pealu30BaTh
npobieMHOe O0OydeHue, co3JaBas OOydYalOIIMMCS YCJIOBHS [T CaMOCTOSATEIBHOTO OCBOCHHS
TEOPETUYECKUX 3HaHUM. Takke KOMIBIOTEpPHAsl CHUMYJIALKSA IO3BOJISIET IPENOAAaBaTENO0 OLICHUTH
YPOBEHb OCBOCHMs OOYYarOIMMUCS TEOPETUYECKOI0 Marepuana, YMEHHs HPUMEHATh €ro Ha
IIPaKTHKE.

CryneHTbl, CaMOCTOSITENbHO padoTas ¢ KOMIBIOTEPHON CUMYIIALIMEH, OCBauBasi TEMY, KOTOPOi
OHA IIOCBSILIEHA, CMOTYT YIJyOUTh CBOM 3HaHUS MO JAUCLUUIUIMHE, JIydlle pa3o0paTbCsi B TEME;
HayJarcsi NPUMEHSATh 3HaHMUS B MPAKTUUECKOH (mpodeccuoHanbHOM) eATeNbHOCTH, aHAIU3UPOBATh
MIPOU3BOJICTBEHHBIE (IPAaKTUYECKHE, MPO(ECCHOHANbHbIC) CHTyallld, BBIPAOaThIBaTh (MPUHUMATH)
HaunoOosee 3¢ (HeKTUBHBIE PELIEHNUs AT JOCTUKEHUS HEOOXOJUMOI0 pe3yJIbTaTa.

Jlis opranuzanuy 3aHsITHs C IPUMEHEHUEM KOMIIBIOTEPHBIX CUMYJISILIMM MOXKHO HUCIIOJIb30BATh
CIIEAYIOIINE CPEACTRA:

1) BUpTyanbHbIe 1a00OpaTOpUM — MPOTPaAMMHO-aNNapaTHBI KOMIUIEKC (3JIEKTpOHHAs cpena),
MO3BOJISIOIIAsA IPOBOJUTH OIBITHI 0€3 HENOCPEICTBEHHONO KOHTAKTa C pPEalbHON YCTaHOBKOM,
nabopaTtopuel, 00OpyIOBaHMEM WJIM TpPU TOJHOM HX OTCYTCTBHM (Hampumep, IpOBeICHHUE
J1a00paTOPHBIX padOT, PU3UUECKHUX, XHMUICCKUX OIBITOB H T.II.);

2) BUpTyalibHblE (KOMIIBIOTEPHBIE) TPEHAXEpbl — JJIEKTPOHHAs Cpeda JUIsl BBIIOJHEHUS
npoeCCHOHATIBHBIX 33Ja4, OTPAOOTKU MPAKTUUYECKUX YMEHUM;

3) KOMIBIOTEpHBIE MOJEIN H3Yy4aeMOro OOBeKTa — 3aMelleHHe OOBEKTa HCCIeOBaHus,
KOHKPETHBIX IPEIMETOB, SBICHUHA C LEJIbI0 U3YyYCHHMs] UX CBOWCTB, MOJY4YEHHUS HEOOXOIUMOM
nHpopmanuu 00 00beKTe.

[TpoBoauTh 3aHATHE C NPUMEHEHHUEM 3TOM TEXHOJIOTMH JIydyllle Ha IPAKTUYECKUX MU
71a00paTOPHBIX 3aHATUAX, NMPH HEOOJBIIOM KOJIMYECTBE OJHOBPEMEHHO PaOOTAIOUIMX CTYICHTOB —
OK0JIO 15 4enoBek wiu B Ipynmax A0 5 4eJoBeK. DTO MO3BOJIMT IPENoAaBATENIO ONEPATUBHO U
Ka4yeCTBEHHO OKa3blBaTh HEOOXOAMMYIO IOMOIIb OOYYalOIMMMCS, KOHCYJIBTHPOBATH KaXKIOTO
CTYZIEHTa WIM TPYIIy O BO3HUKAIOIIKUM MpolieMam, BonpocaM. Takxke KOMIBbIOTEPHbIE CUMYJISLIUU
NPUMEHUMBI B JHUCTAaHIIMOHHOM OOYYEHHWH, TA€ CBSA3b C MPENOJaBaTelieM, €ro KOHCYJIbTAIlUH I10
BO3HUKAIOIIMM BOIIPOCAM PEAJIN3YETCSl HA PACCTOSHUU. B TakoM ciydae OrpaHHYEHHUE N0 KOJIUYECTBY
Y4acTBYIOUIMX 00Y4YarOIIUXCSl OTCYTCTBYET.

Bpems, HeoOxonumoe s NMPUMEHEHUS JaHHOM TEXHOJIOTMH, MOXET OBITh pa3HbIM, B
3aBHCHMOCTH OT IIOCTaBJIEHHOH 11€JIM, Y4EOHbIX CUTYyallUuH.

MOKHO BBIIENINTH CIEAYIOIIME OCHOBHBIE 3Tallbl PEANU3aLUN TEXHOJOTMH KOMIIBIOTEPHOU
CUMYJISILIUH.

IO OTOBUTEJIBHBIN 1 MOTUBALIMOHHO-OPUEHTHUPOBOYHBII DTATIbI

JauHubIil oTan npeacTaBisieT co00il B OOMBIIECH CTENEHU BHEAYAUTOPHYIO CaMOCTOSITEIIBHYIO
paloTy Kak mpernojaBareis, Tak 1 oOyuaromuxcs. Bkitouaer B ce0s clieayromnye maru:

1. Ompenenenne Mecrta NpOBENEHUS 3aHATUS B ydyeOHOM Ipouecce. B 3aBucuMocTH OT
MIOCTaBJICHHOW LIEIM MPUMEHSTh TEXHOJIOTHUIO KOMIbIOTEPHBIX CUMYJISLMI BO3MOXKHO Ha PAa3IMYHBIX
sTanax oOy4yeHus:

- HA HAYaNbHOM dmane u3yduenus memvl/pazoena sl CaMOCTOSTEBHOIO OCBOEHHS TEMBI,
pa3BUTHA MPAKTHYECKUX (MPOPECCHOHANBHBIX) YMEHUH;

- 6 cepeduHe U3yyeHus memvl/pazoenaliyisi IPOMEKYTOUHOTO KOHTPOJIS 3HAHUH, ONpeaeneHHs
CTETIEHH OCBOEHMsSI, MOHUMAaHHs MaTepuana OOy4aroIMMHUCS, BBISBICHHSI AaclEeKTOB, TPEOYIOIIMX
JIOMIOJTHUTEIBHOTO pa3bopa, MpopaboTKy;

- npu 3a8epuienuy uyyeHus memovl/pasoena s GOpMUPOBAHUS YMEHUS TPUMEHSTh 3HAHUS Ha
MIPAKTUKE, OCBOCHMS IPAKTHUECKUX YMEHUH; MperojaBaTellb MOXET BBIIBUTh CTENEHb OCBOCHUS
oOyyaroluMuUCs MaTepuana, OCYIIeCTBUTh KOHTPOJIb M OLEHKY 3HAHUM, MPOAaHaIN3UPOBATh INIyOUHY
MOHUMaHHSI UMU TEMBI.

2. OmnpenienieHre TeMbl, CUTyallud KOMIBIOTEPHON CUMYJISIIINY, LEIH TPUMEHEHHUSL.

3. IIpogymbIBaHuE UTOTOB U PE3YIbTATOB, MO JOCTHKEHHIO KOTOPBIX OYAET OMpeAesThCs
KAuecTBO BBIMIOJIHEHUS 3a/laHus — KPUTEpUH JUIsl OLIEHKH pe3yslbTaToB pPalboThl oOyuaromierocs

(rpymnmsr).
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4. ITonroToBka mpernogaBaTesneM He0OXOAMMOT0 TEXHUYECKOTO M TPOrPaMMHOT0 00ecIieueHusl.

5. Coobmienne TemMbl U (hopmaTta 3aHATHS 00yJarOIIHUMCS.

6. MoTuBanus o0y4armuxcs K aKkTUBHON JI€ATEIIbHOCTH HA 3aHSATHH.

7. lenenne o0ydyaromuxcs Ha TPpynsl (IpH HEOOXOAUMOCTH).

8. IlpoBenenue mpemnojaBaTelIeM HHCTPYKTaXa MO paboTe ¢ KOMIBIOTEPHOH CHUMYISIUEH,
O3HaKOMJIEHHE O0YYaIOLUXCsl ¢ OCOOEHHOCTSAMHU, TEXHUYECKUMU BO3MOKHOCTSIMH M OIpPaHUYECHUSIMU
KOMIIBIOTEPHON CHUMYJISINH, €€ CIeUU(UKON, a TaKkKe MHCTPYKTaX MO TEXHHKE 0E30IMacHOCTU NPHU
paboTe ¢ TEXHUKOH.

9. TlomroroBka OOy4YalOUMXCS K TPEACTOAIIEMY 3aHSATHIO, IOBTOPEHHE MPOHAEHHOTO
JIEKIMOHHOTO MaTrepuaia, O3HAKOMJIEHHE C JONOJHUTENbHBIMU HCTOYHUKAMU MO Teme (Ipu
HEOOXOUMOCTH).

OCHOBHOM DTAIl

[IpencraBisier co0oOif  HEMOCPEACTBEHHYIO paboTy oO0ydamomuxcs C  KOMIIBIOTEPHOM
CUMYJISIIIUEH, UX BKJIIOYEHHOCTb, AKTHBHYIO IESTENbHOCTh 110 PEUICHHIO IMOCTaBJICHHON 3aJauyu,
CUTYyallUH, TOCTHKEHUE HEOOXOMMBIX PE3YIbTATOB.

B pesynbrare paboThl ¢ KOMIBIOTEPHON CUMYyIslKed oOydaromiuecss MpHOOPETaoT HOBOE
3HaHUE, YMEHHE, a TaKKe CIOCO0 pPELICHHs OIPENeIICHHONW TMPaKTHUECKOW (MpodeccCHOoHaIbHOMN)
3amaun (cutyanuu, npodaemsl). [lonmydeHHble Tpu paboTe ¢ KOMIBIOTEPHON CUMYIISIUEH pe3yabTaThl
(pa3paboTka MpoJyKTa, UCCIEIOBAaHUE CBOMCTB MOJENH, MpOIecca, SIBICHUS U 1p.) ohopMIIsIoTCs B
ANEKTPOHHOM (hopMaTe B BUIE UTOTOBOTO MPOAYKTA.

Co cropoHbsl mpemnopaBatens (OpU  HEOOXOAMMOCTH) IPOBOAUTCS  JONOJHHUTEIBHOE
KOHCYJIbTUPOBaHUE, OKa3aHHE TOMOIIU 00yJarOIIHMCS.

PE®JIEKCUBHO-OLIEHOYHBIN STAIT

JlaHHBI 3TaM 3aKJII0YaeTCs B MOBEACHUH UTOTOB 3aHSATHUS M COCTOUT U3 CIEAYIONINX MIAroB:

1. Ynopsigouenue, CUCTEMaTU3AIMS U aHAIU3 TIPOJICIAHHONW PaOOTHI.

2. ComnocrapiieHue 1efeil KOMIbIOTEPHON CUMYIIAINU C TIOTy4YEeHHBIMU Pe3yIbTaTaMH.

3. ®opmynupoBKa BBIBOJIOB 00 3()PEKTUBHOCTH TPOAETAHHOW pPAOOTHI, OCYIICCTBICHUE
KOHTPOJIS 3HAHUH, YMEHUH 00yJaromuxcs Mo TeMe KOMIbIOTEPHON CUMYJIISIUH.

4. CamoolieHKa oOyyaroumuxcsi 1Mo paboTe € KOMIBIOTEPHOH CHUMYJSLUEH, BBISBICHHUE
PUOOPETEHHBIX MPO(ECCHOHATBHBIX 3HAHUN M YMEHUH, TMUHOCTHBIX KauecTB.

5. CamoorneHka mpenojaBareisi O MPOBEJEHHOM 3aHATUU C KOMIBIOTEPHOM CHUMYIISLIMEH,
JOCTHKEHUH MTOCTABJIEHHBIX Lieel 00yUYeHuUs.

[lkama W KPUTEPUH OIICHWBAHUS pPE3yNbTaTa KOMIBIOTEPHOW CHUMYIISIIIMU, BBITOIHEHHOM
00yJaroImuMcsi, TPeCTaBICHBI B TAOJIUIIE

IIxkana Kpurepuu oueHnBanus

- U3JI0’)KEHHUE MaTepuaa JIOTUYHO, TPaMOTHO;
- cBOOOHOE BJIaJIEHUE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOM CYXKJIEHUS MPHU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONMUCHIBATh (PU3NYECKUE 3aKOHBI, SIBIICHUS U TPOIIECCHI;

- YMEHHE MMPOBOJIUTH U OIIEHUBATH PE3YyIbTaThl U3MEPECHHIA;

- CMOCOOHOCTh pellaTh WHXKEHEPHBIE 3aJauu (JIOMyCKaeTcs Hajaudue
MaJIO3HAYUTEIHHBIX OIIMOOK WJIM HEJOCTATOYHO IIOJTHOE PACKPBITHE
colepKaHUE BOIPOCA WJIM MOTPEIIHOCTh  HENPUHLUUIHAIBHOTO
XapakTepa B OTBETE HA BOIPOCHI).

OI_ICHKa 3auyTCHO»

- OTCYTCTBHE HEOOXOJWMBIX TEOPETHUYECKHX 3HAHWUMN; JOMYIIEHBI
OLIMOKHM B ONpENEeNeHUH MOHATUNA U ONMUCAaHUU (PU3NYECKHX 3aKOHOB,
SIBJICHUH W TIPOIIECCOB, MCKAXEH HMX CMBICI, HE pEIICHBI 3a7adyd, He
MPABUIILHO OLEHUBAIOTCS PE3YJIbTAThl H3MEPEHHIA;

- He3HaHHE OCHOBHOT'O MaTepuasia yaeOHOW MpOrpaMMBI, TOIYCKAIOTCs
rpyOble OITMOKH B U3JI0KEHUU.

OI_ICHKE[ «HEC 3a4YTCHO»

IIpumepHass TeMATHKA KOMILIOTEPHLIX CUMYVJISIITHH :
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1. MogenupoBanue OamIeHHOTO KpaHa W TPOBEpKAa IPOYHOCTH KOHCTPYKIMH C
IPEUI0KEHNEM PEKOMEH AU 110 YCUJICHUIO OCTOBA KpaHa.

2. MopenupoBanue 3y04aTtoro peaykropa C MPeaoKEHUEM YIYy4LIEHUS MPOYHOCTU
3y0YaThIX KOJec.

4.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEICTBA /1JIsl MPOBEIEHUS MPOMEKYTOUHOI aTTecTAlNU
4.2.1. Dk3aMeH

Ok3ameH sBisiercss  (OpPMOM  OIGHKM KadecTBa OCBOCHHUS OOy4aromMMCS OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMbl MO pazzienaM AauciuiuiuHbl. [lo pesynbratam
9K3aMeHa 00YYarOIIEMYyCsl BBICTABIISETCS OIEHKA «OTIIMYHOY, «XOPOIIOY, «YIOBICTBOPUTEIHLHOY HIIN
«HEYJOBJIETBOPUTEIBLHO.

DK3aMeH M0 AUCIUIUIMHE MPOBOJAMUTCS B COOTBETCTBUM C pPAaCHUCaHUEM MPOMEKYTOUHOH
aTTeCTallMy, B KOTOPOM YKa3bIBa€TCA BPEMsl €ro MpPOBEJIECHUs, HOMEp ayJUTOPUU, MECTO MPOBEICHUS
KOHCYJIbTAIlH. Y TBEPKICHHOE pacliCaHue pa3MeracTcs Ha nHHOPMAIIMOHHBIX CTEHIaX, a TAK)KE Ha
ouIMaTEHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUK I MPOMEKYTOYHOM aTTECTAllMd OOYYaIOIIUXCS yCTaHABIUBACTCS
pabouyeil mporpaMMoi TUCHUTUIMHBI U TOBOAMUTCS 10 CBEACHUS 00y4aloNIuXcs B HaYaiIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, jektopamu. C paspelieHus 3aBeayrolero kadeapoi
Ha JK3aMEHE MOXET MPHUCYTCTBOBATh MpenojaBareib Kadeapbl, MPUBICYCHHBIA IS TMOMOIIUA B
mpueMe »JK3amMeHa. B ciydae OTCYTCTBUS BEIyIIEro MpernojaBaTeis 3K3aMeH NPUHUMAECTCs
MpenojaBaTesieM, Ha3HAY€HHBIM PaCOpsHKEHHEM 3aBEAYIOLIeTo Kadeapoil.

[TpucyrcTBHME Ha 5SK3aMeHE NpernojaBaTeneil ¢ aApyrux kKadeap 0e3 COOTBETCTBYIOILIETO
pacrnopsKeHUs pEKTopa, MPOPEKTopa Mo yueOHoM paboTe uiu AekaHa GakyabTeTa He JOMyCKaeTCsl.

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

Jlns mpoBeneHus IK3aMeHa BEYIIHN MPernoJaBaTelb HaKaHyHE IT0JIy4aeT B JIeKaHATe 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIaeTCsl B JEKAHAT MOCIE OKOHYAHUS MEPOIPUATUS B
JICHb ITPOBEICHMS dK3aMEHA WA YTPOM CIIEIYIOLIErO JTHSA.

DK3aMeHbl TPOBOAATCS MO OuieraM B YCTHOM WM TMHCbBMEHHOM BHIE, JHOO B BHUJE
TECTUPOBAHUS. JK3aMEHAIITMOHHBIE OUJIETHI COCTABIISIIOTCS 1O YCTAaHOBIEHHON (hOpMeE B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadenpoil 3K3aMEHAIIMOHHBIMH BOMPOCAMU M YTBEPKIAIOTCS 3aBEIYIOIIUM
kadeapoii exxeroHo. B 6usiere conepKuTCs 2 TEOPETHUECKUX BOMPOCa U 3aa4a.

DK3aMeHaToOpy NPEeJOCTaBIseTCS MPaBO 3a/laBaTh BOMPOCHI CBEpX OuWieTa, a Takke MOMHUMO
TEOPETHYECKUX BOIMPOCOB J1aBaTh JJIsl PEIICHUS 3a7a4d W TPUMEPHI, HE BBIXOISIIME 32 PAMKH
MPOMIEHHOr0 MaTepuaia o u3y4yaeMoil JUCIUIUIMHE.

3HaHUs, YMEHUS W HABBIKA OOYYAIOMIUXCS OIMPEACISIOTCS OIEHKAMH «OTIUYHOY, «XOPOIIOY,
«YIOBJIETBOPUTEIBHO»,  «HEYJOBJIETBOPUTEIBHO»,  KOTOpPHIE  BBICTABISIIOTCA B 3a4€THO-
AK3aMEHALIMOHHYIO BEJOMOCTh U B 3a4ETHYIO KHHUKKY 00y4aroIerocs B JIeHb AK3aMEeHa.

[Ipy mpoBefeHWH YCTHOTO AK3aMEHAa B ayJAUTOPUM HE JOJDKHO HAXOAUThCA 0Oojiee BOCHMHU
oOyJaroluxcsi Ha OJIHOTO MPernoiaBaTes.

[Ipyn mpoBeneHUM YCTHOTO AK3aMeHa OOYyYalolIUiics BHIOMpAET IK3aMEHAIMOHHBIA OWIeT B
CIIy4aiiHOM MOpSIKE, 3aTeM Ha3bIBaeT (DaMUITUIO, UMSI, OTYECTBO U HOMED dK3aMEHAI[MOHHOI0 OHIIeTa.

Bo Bpems »5k3aMeHa oOyudaromuecss MOTYT TIOJIb30BAThCA C Pa3pelIeHus JK3aMeHaTopa
MPOrpaMMOil JHUCUHUIUIMHBI, CHPAaBOYHOM W HOPMATHUBHOW JUTEpaTypou, OPYIrMMH IMOCOOUSMHU U
TEXHUYECKUMHU CPEACTBAMHU.

Bpems moAroToBku 0TBETA NMpH cAaue SK3aMeHa B YCTHOH (hOpME JTOJKHO COCTaBJISATh HE MEHEe
40 MuHYT (IO KeNaHUI0 00YYaOIIErocs OTBET MOXKET OBITh JOCPOUYHBIM). Bpemst oTBeTa — He Oonee
15 MunHyT.

OOyuJaromuiics, UCTIBITHIBAIONIUI 3aTPYAHEHHsI TIPU MOATOTOBKE K OTBETY MO BBIOPAHHOMY UM
OouseTy, UMeeT NpaBO Ha BHIOOP BTOPOro OuieTa ¢ COOTBETCTBYIOUIMM IPOJIEHMEM BPEMEHM Ha
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noaroToBky. [Ipy OKOHYATENHHOM OIICHMBAHWU OTBETA OLIEHKA CHIKAeTcs Ha onuH Oamn. Breriaua
TPEThero Oniera He pa3pemaeTcs.

Ecnu oOyuaronuiicst sBUJICS Ha 3K3aMEH, H, B3sIB OWJIET, OTKA3aJICsa OT IPOXOKJICHHUS aTTeCTAllUN
B CBS3M C HENOJATOTOBICHHOCTBIO, TO B  BEJOMOCTH €My  BBICTAaBISIETCS  OIIEHKA
«HEYJOBICTBOPUTEIHHO.

Hapymenne IUCHUIUIMHBL, CIUCHIBAaHWE, HCIIOJIB30BAHUE OOYYAIONIMMUCS HEpa3pelIeHHBIX
MEYaTHBIX M PYKOIHUCHBIX MAaTepHajoB, MOOWIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JPYIMX BHJOB JINYHOW KOMMYHHKAIIMOHHOW M KOMITBIOTEPHON TEXHUKH
BO BpeMs aTTECTAllMOHHBIX HCIBITAaHUI 3ampenieHo. B cioydyae HapymieHHss 3TOro TpeOOBaHUS
IpernoaaBaTenb 00s3aH YAAIUTh OOYdYalomIerocs W3 ayAWTOPHHM M IMPOCTaBUTh €My B BEJOMOCTH
OLIEHKY «HEY/IOBJIECTBOPUTEIHLHO.

BeicTaBneHne OIGHOK, TIOJIyYEHHBIX MPU TOJIBEACHHHM PE3yJIbTaTOB IMPOMEKYTOYHOM
aTTeCTallid, B 3a4CTHO-DK3aMCHAIMOHHYIO BEIOMOCTh M 3aYETHYIO KHIDKKY IIPOBOJUTCS B
NPUCYTCTBUHM camoro oOywaromierocs. [IpernogaBarenn HECYT NEPCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3amHceld O pe3ylbTaTax HpPOMEXYTOYHOW aTTeCTalliHd B
3a4eTHO-9K3aMEHALMOHHYIO BEJJOMOCTb U B 3a4ETHBIC KHHKKH.

HesiBka Ha »K3aMeH OTMEYaeTcsi B 3aU€THO-3K3aMEHAIMOHHOW BEJOMOCTH CJIOBAaMH «HE
SIBUJICSY.

Jns  oOydaromxcsi, KOTOpble HE CMOIJIM CIaTh 5K3aMEH B YCTAHOBJICHHBIE CpPOKH,
VYHUBEpCUTET yCTaHABIUBACT MEPUOJ JUKBUAALUM 33J0JDKEHHOCTU. B 3TOT mepuoa npenojaasateny,
MPUHUMABIINE SK3aMEH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X IIHEH, KOoraa OHU OyayT NPUHHMATh
3a70IDKeHHOCTH. MH(popManust o0 JHMKBUAAUMH 33J0JDKEHHOCTH OTMEYaeTCs B JK3aMEHAIMOHHOM
JHCTe.

OOyuarouumMesl, MOKa3aBIIUM OTJIMYHbIE W XOPOILME 3HaHMS B TEUEHHE CEMecTpa B XOJe
MOCTOSTHHOTO TEKYIIETO KOHTPOJI YCIIEBa€MOCTH, MOXET OBITh IMPOCTaBJIEHA 3K3aMEHAIMOHHAS
OLIEHKA JIOCPOYHO, T.€. 6e3 cauu sk3ameHa. OLeHKa BBICTABISAETCA B 3K3aMEHALMOHHBIN JIUCT UM B
3a4€THO-3K3aMEHALMOHHYIO BEJOMOCTb.

WHBanuapl U aMLa ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbsI, MOTYT CaBaTh 3K3aMEHbI B
MEXCECCHOHHBIN TIEPHO/] B CPOKH, YCTAHOBJICHHBIC WHANBUIYAIBHBIM YU4e€OHBIM IIaHOM. HBaH 161 1
JMIa C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/J0POBbSI, MMEIOLINE HApyLUICHUs] ONOPHO-IBUTATEIBHOTO
ammapara, JOINYCKAalTCS Ha AaTTeCTAlMOHHBIE WCIBITAHUS B  COMPOBOXIEHHUH ACCHCTEHTOB-
COITPOBOKIAIOIIUX.

[Ipomiemypa mpoBeACHUS TPOMEKYTOUYHOW AaTTEeCTallMd JJIs OCOOBIX CIIydaeB H3JIOKEHA B
«ITonmoxxeHnu 0 TEKyIieM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTallui 0Oydaromuxcs Mo
OIIOII 6akanaBpuara, cneruanurera 1 Maructpatyps» ®I'bOY BO FOxHo-Ypansckuit TAY (2016
T.).

[IIxana u KpUTEpUU OIIECHUBAHUS OTBETA 00YUAIOIErOCs MPECTaBIEHBI B TA0IUIIE

Ikana Kpurtepun ouennBanus

BCECTOPOHHEE, CHCTEMaTHYeCKOe U TIyOOKOe 3HaHHME IPOrpaMMHOrO
Onenka 5 Marepuana, YCBOCHHME OCHOBHOM M JONOJHUTEIBHOM JHUTEPATYpHI,
(oTIMYHO) PEKOMEHIOBAHHON MPOTPaMMOM TUCHIUIUIMHBI, TPABUIBHOE DEIICHHUE

3a/1auul.

MOJIHOE 3HAHUWE TMPOTPAMMHOIO MaTepuana, YCBOEHHUE OCHOBHOM
Onenka 4 JUTEPaTypHl, PEKOMEHI0BaHHOM B nporpamme, HaJIn4ue
(xopor10) MaJjO03HAYUTEIBHBIX OMIMOOK B PENICHWH 3aJa4d, WM HEIOCTATOYHO

MOJIHOC PACKPBITUC COACPKAHHUC BOIIPOCA.

3HaHHWE OCHOBHOTO MPOTPAMMHOI0 MaTepuania B MUHMUMAaTbHOM 00beMe,
MOTPEUTHOCTH HEMPUHIMITHAIIBHOTO XapakTepa B OTBETE HA SK3aMEHE U B
pEIICHUH 3a1a4H.

Onenka 3
(YAOBIETBOPHUTEIBHO)

Orenka 2 nmpoOensl B 3HAHMSAX  OCHOBHOTO  MPOTPAMMHOTO  MaTepuana,
(HeYIOBIIETBOPUTENHHO) | IPUHIUITHAIBHBIE OIMMOKKA TPH OTBETE HA BOINPOCH W B PCEIICHHUH
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3aa4M.

Bomnpocskl Kk 3Kk3aMeHy
3 cemecTp

1. IloHATHS TPOYHOCTH, >KECTKOCTH, YCTOMYMBOCTU. OCHOBHBIE TMIIOTE3bl COIPOTHUBIICHUS
MaTEpHaJIOB.

2. Knaccudwukarus ten. [IpuHIUIBI TOCTPOCHUS pACUETHON CXEMBI.
. BHemHue cuibl, Ux kiaccudukanus.
. [TonsiTHE U BUBI BHYTPEHHUX CHIJIOBBIX (DaKTOPOB.
. ITocTpoenue >m10p BHYTPEHHUX CHIIOBBIX (DAKTOPOB METOJIOM CEUCHHH.
. [IpaBuia mocTpOSHHSI SIIOP BHYTPEHHUX CHUIIOBBIX (PAKTOPOB MPHU PACTSHKEHUH (CHKATHH).
. IIpaBuia mocTpoeHust SI0P BHYTPEHHUX CUIIOBBIX (PAKTOPOB IMPU KPYUEHUH.
. [IpaBua mocTpoeHHst SIIOP BHYTPEHHUX CHUIIOBBIX (PAaKTOPOB MPHU U3THOE.
. IlonsiTve Hanps>KEHNsl, KOMIIOHEHTBI HAIIPSDKCHUS.
0. ITonsiTue o nedopmannu, KOMIIOHEHTHI 1e(hOpMAIIHH.
1. XapakTepucTrUKa IPOCTHIX BUAOB HArpyKEHUSI.

12. OcHOBHOE yCJIO0BHE IPOYHOCTH.

13. OcHOBHOE yCIIOBHE KECTKOCTH.

14. lnarpamma neopMupoBaHusi MaTepuana: o01as XxapakTepucTrKa.

15. OcobGennocTu quarpamm 1eoOpMUPOBaHUS IUTACTUYHBIX M XPYIKHX MaTe€pHUasIoB.

16. Onpenenenne MEXaHUYECKUX CBOMCTB CTajiel U CIUIABOB.

17. CocraBistomue MEXaHUYECKUX CBOMCTB CTAJIEH U CILIABOB.

18. OcoOeHHOCTH YCIOBUS TPOYHOCTH AJIS IUTACTUYHBIX U XPYIKUX MAaTE€pPUAJIOB.

19. IlonsTHE O PACTSKEHMM U CXKATUU, BHYTPEHHHE CUIIOBbIE (DaKTOpBI, IOCTPOCHHUE SIIOP
BHYTPEHHUX CHUJIOBBIX (haKTOPOB.

20. Pacyer Ha MPOYHOCTD MIPU PACTSKEHUU (CHKATUN).

21. 3akon I'yka npu pactsbkeHuu (cxxatum) u kodpounuent Ilyaccona.

22. OmnpeneneHue nepeMerieHuil pyu pacTsKeHUu (CKATUN).

23. Buzpl pacyeToB Ha IPOYHOCTb.

24. TloHsTHE O KPY4YEHUHU, BHYTPEHHHE CHUJIOBBIE (PaKTOPBI, NOCTPOEHUE SMIOP BHYTPEHHUX
CUJIOBBIX (haKTOPOB.

25. Pacuer Ha IPOYHOCTH NIPU KPYUECHHUH.

26. 3akoH ['yka npu KpyueHuu.

27. Onpenenenue gepopmMannii Npu KpydeHUH.

28. Tlonsatue o0 wm3rube, BHYTpEHHHE CHIIOBbIE (DAKTOPBI, MOCTPOCHUE SIIOP BHYTPEHHUX
CUJIOBBIX (haKTOPOB.

29. HanpsbxkeHus mpu usruoe.

30. PacueT Ha mpOYHOCTH NIPU U3THUOE.

31. IloHsATHE O TEOMETPUUYECKUX XAPAKTEPUCTUKAX IJIOCKUX CEYECHUH.

32. Cratnuecknii MOMEHT ceueHus1. OnpenesieHne NeHTpa TAKECTH CEUECHHUS.

33. MoOMEHT MHEPLIH CEYEHUS: TIOHATHUE, ONIPENIEIIEHUE, UCTIOIb30BaHUE.

34. H3MeHeHMEe MOMEHTAa HWHEPUUU CEYEHHs] IpU NapAUIEIBHOM IEPEHOCE CHCTEMBI
KOOpJUHAT.

35. OnpeneneHre MOMEHTA HHEPIIMHA COCTABHOTO CEYEHHS.

36. IlonsATHE rIaBHBIX OCEN U INIABHBIX MOMEHTOB HHEPLIMH.

37. MOMEHT CONPOTHUBJIEHUS CEUCHMUSI.

38. ParmonanbHble (hOPMBI OMIEPEYHBIX CEUECHUI.

P = 00030 \»n W
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmepa nucros
Howmep OcHoBaHme A5 Toxrmics Pacmm¢poska Jlata [ara BBeieHUS

N3MECHEHUSA aHHYJIHPO- BHECEHHS U3MEHEHHH HOJINCH N3MEHEHHS
3aMEHEH-HBIX HOBBIX

BaHHBIX




