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1. MOSACHUTEJIBHASA 3AIINCKA
Metoandeckne peKOMEHAANH 10 BBIMOJIHEHUIO IPAKTHUECKUX padoT o aucuuiuimiae « TexHudyeckas
MEXaHUKa» SIBISIOTCS YacThIO MPOTPaMMBblI MOJATOTOBKU CIELUAINCTOB CPEIHEr0 3BEHA CIEIHATbHOCTH
08.02.04 Bonocuabxenne u Bogoorsenenue (GI'OC 2018).
[IpakTudyeckue 3aHATHS SABISIOTCS BAXXHBIM DJEMEHTOM Yy4eOHOM mucuuIuiMHBL. B mpomecce
BBIMIOJIHEHUSI TPAKTUYECKUX paboT, oOyyarommuecss CHUCTEMAaTH3UPYIOT U 3aKpEIUIIOT IOMy4YeHHBIE
TEOPETUYECKHE 3HAHUS, Pa3BUBAIOT HMHTEIUICKTyaJIbHBIE W TpO(ecCHOHAIbHBIE yMEHUs, (HOPMUPYIOT
AIIEMEHTHI KOMITETCHIIMH Oy IyIuX CIEeIHUaINCTOB.
[IporpamMmoii AUCHUIUTMHBI PEAYCMAaTPHUBACTCS BHIITOJHEHHE 4 TIPAKTUYECKUX pabOT HAIPaBICHHBIX HA

dopmuposanue 3nemenmog cnedyrOuiuUx KOMnemeHyuil .

— OK 01. Beibupare cnocoObl pemeHHs 3a1ad TpodecCHOHATBHON AEATENIbHOCTH HPUMEHHTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

— OK 02. OcymiecTBasTh OUCK, aHATU3 U UHTEPIPETALUIO HH(OpMaLliY, HEOOXOAUMOM AJIsi BHIIIOJTHEHUS
3a/1a4 Mpo(hecCHOHALHOM A TENHHOCTH,

— OK 04. PabGotatb B KOJJIEKTUBE M KOMaHzae, 3(PQPEKTUBHO B3aUMOJICHCTBOBATh C KOJUIETaMH,
PYKOBOJICTBOM, KITHEHTAMH;

— OK 09. UcnonbzoBaTh HHPOPMAILIMOHHBIE TEXHOJIOTUHU B IPOPECCHOHATBHON JEeSITENbHOCTH;

— OK 10. Tlonb3oBaTthcsi mpodeccrnoHaIbHOM JOKyMEHTAalMel Ha TrocyJapCTBEHHOM W HHOCTPaHHOM
SI3BIKAX;

— TIK 1.1. IlpuHuMaTh yyacTHe B IPOEKTUPOBAHUH IIEMEHTOB CUCTEM BOJOCHA0KEHHUS U BOJIOOTBEICHHUS;

— IIK 1.3. Pa3zpabaTbiBaTh TEXHOJOTUYECKHE CXEMBI OUUCTKU BOJbI M1 0OpaOOTKH OCA/IKOB;

— [TIK 1.5. Pa3paGaTeiBaTh 4epTEkKHU FIEMEHTOB CHCTEM BOJOCHAOKEHUS M BOJAOOTBEACHUS

B pesysnbrare 0CBOCHHUS AUCIUTUIMHBI O0YYaIONIHICS JOTDKEH YMETh!

— BBINOJIHATH PacyeThl Ha IPOYHOCTB;

— OIpENIeIIATh KWHEMATHYECKHUE TapaMeTphl ABMKYLIUXCS Tel;

— OIIPEJIEIIATh YCIOBUS PABHOBECUS CUCTEMBI CHJI.

B pe3ynbrare 0CBOCHUS AUCHUILIMHBI 00y4aroUInics JOKEH 3HATD!

— OCHOBBI TEXHHUUECKOW MEXaHUKHU;

— BuUbI AeopMalK U OCHOBHBIE PACU€Thl HA JKECTKOCTh, TPOYHOCTh U YCTOHYHUBOCTS;

— OCHOBHBIEC YPaBHEHUS PaBHOBECHS CUCTEMBbI CUJI,

— KHHEMaTU4YeCKHUEe ITapaMeTphl ABHKYLIUXCS Tell;

— 0 MEXaHUYECKUX Nepeayax, NoJIMNIHUKAX, BaJlaX ¥ OCSX, COeIMHEHMSIX JIeTallell MalllvH.

Onucanue KaxJ0i NPakTUIECKOH paboThl COAEPKUT HOMEpP, Ha3BaHUE U 1Ie)Ib pabOThI, POPMUPYEMBIE B
Iporecce BBINOJHEHUS pPAOOThl 3HAHUS, YMEHUS M SJIEMEHTbl KOMIIETEHIMH, OINUCaHWe alropurMa
BBITMIOJIHEHUST pabOThl U KOHTPOJIbHBIE BONPOCHI (C LENbIO BBISIBUTH M YCTPAaHUTh HEAOYEThl B OCBOCHUU
Marepuania).

Jlist osryyeHHst JOMOJHUTEIbHOM, Oosiee moApoOHON MH(POPMALMK IO OCHOBHBIM BOIPOCAM y4eOHOM
JUCLUIUIMHBI B KOHIIE METOANYECKUX PEKOMEHJAllMi IPUBECH NepeyeHb MHPOPMALMOHHBIX HCTOYHUKOB.

Metoandeckre peKOMEHAALMH [0 BBIIIOJHEHUIO MPAKTUYECKUX PaldoT MpeyiaraeTcsi HCIOoIb30BaATh IS
IIPOBEACHUS IPAKTUYECKUX 3aHATHH CO CTY/AEHTaMH, a TaK K€ JJIsl CAMOCTOSITENIbHOI'O 3YUYEHHs CTyIEHTaMU
IIPAKTUYECKON YaCTU JUCLUIUINHBL.

Kpurepuu orieHnBaHus:

— OleHKa «OTJIMYHO» BBICTaBIIETCS OOyYaromeMycsi 3a paboTy, BBIMOJIHEHHYI0 0€30IMO0YHO, B MOJIHOM
o0beMe C y4eTOM pallMOHaIbHOCTH BEIOPAHHBIX pellIeHHI;

— OueHka «xopoIio» BeIicTaBisgercs ooydaromemycst 3a 80-89% npaBuiIbHO BBHIOIHEHHOTO 33JaHUS;

— OureHka «yJ0BJIETBOPUTEIBHO)» BBICTABISETCA 00ydaromeMycst 3a paboTy, BBIIOJIHEHHYIO B HE TIOJHOM
o0beMe (He MeHee BBITIOTHEHUE MPAKTUYECKH Bcell paboThl (He Menee 70%));

— OlweHKa «HEYIOBJIETBOPUTEIFHO» BBICTABIAETCS OOydaromemMycsi 3a paboTy, BBIIOJHEHHYIO B HeE
nosiHoM oobeme (Menee 70% Bceit paboThI).



3. IEPEYEHDb IIPAKTUYECKUX PABOT

. Kon-Bo
Ne paboTb1 HanmeHnoBaHue npakTudeckoil paboThl

4acoB

1. OmnpeneneHne OMOPHBIX PeakIiii KOHCONBHBIX M OJHOMPOJIETHBIX OAJIOK. 1

2 Pacder Ha MPOYHOCTH NPU PACTSHKEHUH U CHKATHH. 5

3. Pacuer Ha mpouHoCTh 6anoK, paboTarouux Ha U3ruo. )

4 OmnpeneneHrne KWHEMAaTUYECKUX ITAPAMETPOB JABIKYITUXCS TEIL. 1

Bcero 6




IIpakTnueckas padora Nel
« OnpeneJieHre ONOPHBIX PeaKINii KOHCOJIbHBIX M OJHONPOJIETHBIX 0AJI0K»
Lenb paboTel: 3aKpenuTh TEOPETUYECKUE 3HAHUS U YMEHUS ONPECIIATh PEAKIIUHU B OTIOPax OaJIOUHBIX
CUCTEM

[TpuoOpereHHbIC HABBIKU:

1. Opranmn3oBbeIBaTh COOCTBEHHYIO JIESATEIHLHOCTD, BBIOMPATh TUIOBBIE METO/IBI U CIIOCOOBI BBITIOJIHEHUS
podecCHOHANTBHBIX 33]1a4, OIICHUBATh UX 3(PPEKTUBHOCTH U KAYECTBO

2. [TpuHuMaTh penieHns B CTAaHAAPTHBIX U HECTAHIAPTHBIX CUTYalUsAX U HECTH 32 HUX OTBETCTBEHHOCTD.
CTyneHT JOoJKeH 3HaTh OCHOBHBIE TIOHSTHS 1 3aKOHBI MEXaHUKH TBEPJIOTO Tela.

dopma paboThI - HHUBH Ty aJTbHAS.

XapakTtep pabOThI - YaCTUYHO-TTIOMCKOBBIH.

[TocnenoBarenbHOCTh pEIICHUS 3aJauH:

1 N306pa3uth Oanky BMecTe C Harpy3Kamu.

2 Br1Opatb pacronioykeHre KOOpANHATHBIX 0CEH, COBMECTHB OCh X ¢ OaJIKOM, a OCh ), HAIPaBUB
NEPIEHANKYJIIPHO OCH X;

3 IlpousBectn HE0OX0AMMBIE TTPEOOpPa30BaHUs 3aJaHHBIX AKTUBHBIX CHJI: CHITY, HAKJIOHEHHYIO K OCH OaKu
MOJT YTJIOM a, 3aAMEHUTH JIBYMSI B3aMHO TTEPIICHIUKYIISIPHBIMU COCTABIISIONIMHU, @ PABHOMEPHO
pacrpeelieHHYIO 0 3aKOHY MPSIMOYTOJIbHUKA HAarpy3Ky — €€ PaBHOJICHCTBYIONICH, IPUIOKEHHOW B
cepe/lMHe yJacTKa pacupee/eHus] Harpy3Ku;

4 OcB0o6OIUTH OAJIKy OT OIIOP, 3aMEHHB MX JICHCTBHE PEAKIIUSIMU OTIOP, HAIPABJICHHBIMHU BJIOJIb BEIOPAHHBIX
ocell KOOpAMHAT;

5 CocTaBuUThH YpaBHCHH PAaBHOBECHS CTAaTUKU IJIA HpOI/ISBOHBHOﬁ IUIOCKOM CHUCTEMBI CHJI TAKUM O6p330M u
B TaKOM IIOCJIICAOBATCIbHOCTH, YTOOBI PEHICHUEM KaXX10I'0 U3 3TUX ypaBHeHI/Iﬁ OBLIO OIIPEACICHUC OHHOﬁ
U3 HCU3BCCTHBIX peaKL{I/Iﬁ OI10p;,

6 [IpoBepuTh MPAaBUILHOCTh HAWJCHHBIX OMOPHBIX PEAKIIUIA 110 YPaBHEHHIO, KOTOPOE HE OBLIO
WCIOJIb30BAHO JIJISl PELICHHS 3aa4H.

[Ipumep BbImOTHEHUS paOOTHI

OmnpenenuTs OMOPHbIE PEAKIIUU B KOHCOJIBHOU Oalke.
9 M
g5

L7 L2 L3 L4

g=2 kH/m; M=10 kHwm; F=15 xH; L1=3m; L2=2m; L3=3m; L4=2m.



B omopax paccraBisieM OIMOpHBIC peakiMy U 3aMEHsIEM paBHOMEPHO paclpeeiCHHY0 Harpy3Ky () Ha
cocpenoroueHnyto cuiy Fq = q-L2=2-2=4 kH.

| Fq=4
oald o,
AR A7 BTF-1

J 2 J

H&A

1. 2X=0. 1

2. 2Y=0. va_rq+F =0
Va-4+15 =0
Va + 11=0

Va =-11 kH - mensiem HanpaBjIeHUE HA TIPOTUBOIOJIOKHOE

3. ZMﬂ:ﬂ;FqA-M- F-10+Ma=0
44-10-15-10+Ma=0
16 -10-150 + Ma=0
-144 + Ma =0
Ma =144 xHwm

4. Tlposepka:
LMB=0: F)> M-Fg4-Va8+Ma=0
152-10-4-4- 11-8 1144
-30-10-32-88+144=0

0=0. Penrenue BHIMOIHEHO BEPHO

BapuanTs! 111 UHAUBUAYATBHON PabOThHI

Howmep BapuanTa BeIOpaTh 10 nocieanei udpe nopsaKkoBoro HoMepa B KypHale TPYIIIbL.

Ne Ackm3 Ne OcKn3
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BapunaHt | F, kH | g, kH/m | M, kHm L1, m L2, m L3, m L4, m
1 15 4,0 15 2,0 6,0 2,0 1,0
2 30 5,0 20 3,0 4,0 2,0 2,0
3 25 4,0 40 2,0 3,0 2,0 4,0
4 35 3,0 35 2,0 3,0 4,0 2,0
5 40 2,0 25 2,0 3,0 4,0 1,0
6 25 4,0 35 1,0 3,0 3,0 2,0
7 20 3,0 50 2,0 4,0 3,0 2,0
8 15 6,0 15 1,0 3,0 3,0 2,0
9 45 4,0 30 4,0 3,0 3,0 1,0
0 10 3,0 15 1,5 4,5 2,0 2,0




IMpakTuyeckas padora Ne 2 PacueTnl Ha MPOYHOCTH NPH PACTSKEHUH U CKATHHI
3aoanue

J1st KOHCTPYKIIUH U STIOPHI BHYTPEHHUX CHJI, IOCTPOCHHBIX MPH BBHITIOIHEHUH MPAKTHUECKON paboThl Ne 5,
Matepuan — OpoH3a, [6] = 70 MIla, 3amac mpounoct [s] = 1,5.

1. VcraHoBuTH OnacHoe ceueHue Opyca U 3anucaTh YCIOBUE MPOYHOCTH.
2. OnpenenuTsb pa3Mepbl MOCTOSHHOTO MOTIEPEYHOro ceueHus Opyca B opme KBaaparta, Kpyra,
npsIMOYTOJbHUKA, TIpUHSB h/b=2,0;
L]env pabomwvl — HayuUNTHCSA IPOBOAUTH IPOEKTHPOBOYHBIE U IPOBEPOUHBIE PACUEThI HA IPOYHOCTh
1 ’KECTKOCTb IIPU PACTSKEHUU U CKATHUU.
Teopemuueckoe ob6ocrnosanue
OcCHOBHBIE THIIBI PACYETOB HA IPOYHOCTH
Hcnonb3ys ycrnoBue npodyHocTH (5.3), MOXKHO pemiaTh CieIyroliie OCHOBHbBIE THITBI PaCYETOB:

Ilpoexmupoeounwiii pacuem:

- OTIpe/IeIICHUE TI0 U3BECTHOM Harpy3Ke M JOIyCKaeMOMY HAIPsDKEHUIO pa3MEpOB IMTONIEPEYHOTO CEUCH U
CTEPIKHS

_N
o= lo]. (6.1)

- noa0op MaTepuaia

_Ns,
" A (62)

rae A ™p - tpebyemasi IUIOIIa/lb CEUCHNUS;
N — mpotonbHas cuiia;

[s]- momyckaemblii KO3 dHIIHEHT 3amaca MPOYHOCTH;

a
nped JAOITYCKACMOC HAIIPS)KCHUC.

IIposepounviii pacuem

- IPpOBEpPKa NPOYHOCTU CTCPIKHA, T.C. OIPCACICHUC 10 3aJaHHBIM HAIr'py3KE U pasMepam IMOICpCIHOro
CCUCHUA CTCPIKHA (I)aKTI/I‘-ICCKI/IX HaHp}I)KCHI/Iﬁ " CPaBHCHUC UX C NOITYCKACMBbIMU.

N

. (6.3)

Onpedenenue MakcuManbHoOU Hazpy3Ku 1O 33JJaHHBIM pa3Mepam IMOIePeyHOro CeYeHUs U [s]



Bennuuna nedopmanuu crepxus AL npu pacTsHKeHUU WK CKaTHH HAXOIUTCS 110 popmyie

NE

AL="""
EA. (6.5)

rae L — nnuHa cTepKHs 40 HarpyKeHus,

N — mpoionpHas cuia;

E — Moynb ynIpyrocTtu pu pacTsKEHUH, CKATHH;
A — TUI0IIa1h TIOTIEPEYHOTO CEUCHUSI CTEPHKHSI.

VYcioBue KecTKOCTH IIPU PACTSXKEHUH U CKATUH

AL =[AL] 65

rae L — npomoneHas geopManus CTepIKHS;
[L] — momyckaemas nedopmarius.

Haubomnee panmoHaIbHBIM CIIEAYET MPU3HATH CEUSHHE, 00JIaaroliee MUHUMAIFHON TUTOMIAIBIO TIPH
3a/IaHHON Harpyske Ha Opyc. B aToM ciydae pacxoj maTepuaia Ha U3rOTOBJICHHE Opyca, OyieT
MUHUMAaIBHBIM. 151 Ioy4YeHus Opyca MHHUMAIBHON MaTepUATIOEMKOCTH HY>KHO CTPEMHUTHCS K TOMY,
9TOOBI 110 BO3MOXKHOCTH HAHOOJIBIINI 00beM MaTepraia padoTall pU HANPSHKCHUSIX, PABHBIX
JOIyCKaeMbIM WIJIH OJTU3KUM K HUM. [Ipexkie Bcero pannoHaabHOe cedeHre Opyca T0HKHO
YJIOBJIETBOPSATH YCI0BUIO PABHONPOUYHOCMU PACMAHYMOU U CoHcamoll 30H Opyca. VIHBIMU clIoBaMA

Loy
HE00X0IMMO, YTOOBI HAMOOJIBINNE HAIPSHKEHUS pacTsukeHHs (MaxX ) HauOOoJIbIINe HATPSDKEHUS CKATHS

o
(max Jﬂ) OJTHOBPEMEHHO JIOCTUTAJIH JIOMTYCKAEMBIX HAMPSKEHUI [ A ] u [o.] .

IHopaook evinonnenus padomot

1. C noMomupio METO/Ia CEYCHUI M0 BULy M PACTIOJIOKEHUIO HATPY30K, YCTAHABIMBAIOT BU/T
BHYTPEHHUX CUJIOBBIX (paKTOPOB, BOZHUKAIOLINX B IMOMEPEUHBIX CEYEHUAX Opyca, U JIeNIal0T BBIBOJ O
BHJIE HarpyxeHus opyca.

2. C nmoMmoIbio MeTo/1a Ce4eHul onpeaessatoT 3HaueHne U 3Hak BC® Bo BceX CeUeHMsSIX 10 JIIMHE
Opyca, CTpOST MX 3IIOPbI U OTHICKUBAIOT OMACHOE ceueHue Opyca.

3. Tlo Buny BC® ycranaBnuBarOT BU HAMPsDKEHUS, BOSHUKAIOIIETO B TOYKAX OMACHOT'O CEUYCHUS.
PacueTHoe HanpspkeHne (MaKCUMalIbHOE HalpspKEHUE B OIIACHOM TOUYKE OMAcHOIo cedeHus opyca)
onpeaenstoT kak oTHomeHne BC® k nonepeyHoMy pazMepy.

4. Ormpenenstor pa3Mepbl NOMEPEYHBIX CEUECHHI.

5. OTBeTHTb Ha KOHTPOJIbHBIE BOIIPOCHIL.

KOHmp0Jleble 60npocol

1. Kakue BHYTpeHHHUE CUJIOBbIE (DaKTOPHI BO3HUKAIOT B CEYCHUH Opyca MpH PacTSHKEHUU U CKATUN?
2. Kak pacripenenstorcsi 0 CEUEHHIO CUIIbI YIIPYTOCTH MIPU PACTSHDKEHUH U CKATUH?



3. Kakoro xapakrepa HanpsHKEeHUS BO3HUKAIOT B MONIEPEYHOM CEYCHHUHU MPU PACTSHKEHUH U COKATHH:
HOpMaJIbHbIE WM KacaTellbHbIE?

Kak pacnpenenenbl HanpsyKeHUs 0 CEYEHUIO NPH PACTSHKEHUU U CKATUU?

3anummre GOopMyIIBI s pacyeTa HOPMaJIbHBIX HAMPSKEHUN MPU PACTSHKEHUU U COKATHU.
Ilepeuncinure XapaKTEpUCTUKH IIPOYHOCTH.

B uem pasznunumne Mexay npelenbHbIM U IOy CKaeMbIM HANPSKECHUSIMU?

3anuuuTe ycaoBUE IPOYHOCTHU MPU PACTSHKEHUU U cxKaTUKU. OTIMYAIOTCS JIU YCIIOBUS IPOYHOCTH
IIpU pacyeTe NPOYHOCTU Ha PACTSKEHUE U pacyeTe Ha cykaTue?

N O~

[Tpaktuyeckas padota Ne3 «Pacuer Ha IpOYHOCTD GaOK, PAGOTAIONINX HA U3THOY.

Ileanb padoThI: U3YUNUTH TCOPHIO, HAYUUTHCS MPOU3BOINTH PacUeThl HAa MTPOYHOCTD MPHU U3THOE.
Xoxa padoThI:

N3yunts Teopuro.

Pemuts 3agaun.

OdopmMuTh padoTy.

Hanucate BeIBO/I.

P dhdPE

Kparkas Teopus.
Pacuemul na npounocmo npu uzcuoe
YcnoBue Ha MPOYHOCTH MPHU U3THOE 3aKITI0YAETCS B TOM, YTO MaKCHMaJIbHOE HOPMAaJbHOE
HaNPsDKEHUE B ONTACHOM CEUEHUH HE JIOJDKHO MPEBBINIATH JOMMyCKaeMoe.
[Tomaras, 4To TUMOTE3a O HE HAJABIUBAHUU BOJIOKOH CIIPaBEJIMBA HE TOIHKO MPU YHCTOM, HO U
IIPH TTOTIEPEYHOM H3rHO€, MBI MOYKEM HOPMAaJIbHBIE HAPSOKEHUS TIPH TIOTIEPEYHOM HU3THOE
OTIPEJICNIATH 1O TaKOH ke (popMyJie, UTO U MPU YHCTOM U3rHOE, IPU ITOM pacueTHas hopmyra
BBITJISITUT TaK:
omax = Mumax/ W < [a]
Y YATACTCS TaK: HOPMANbHOE HANPANCEHUE 8 ONACHOM Ce4eHUU, ONpedeieHHoe no
dopmyne 6max = Mumax/ W < [6] ne dondicho npesviuwams donyckaemoe.
Jlormyckaemoe HOpMaabHOE HAINPsHKEHUE TIPU U3THOE BEIOMPAIOT TaKUM K€, KaK MpH
PaCTSKEHUU U COKATHUU.
MakcuManbHbIN H3rHOarOIIMA MOMEHT ONPEIEISIOT 0 JIMI0Pe U3THOAIOITIX MOMEHTOB HIIH
pacdeTom.
Tak kak MOMEHT cornpoTuBieHus u3rudy W B pacuetHoi popMyie CTOUT B 3HaAMEHATENE, TO
yem Oosbiiie W, TeM MEHbIINE HapsKEHUsT BO3HUKAIOT B CEUeHUH Opyca.
Hwxe npuBeneHbl MOMEHTBI COTPOTUBIICHUS M3TUOY JJ1s1 HAanboJIee YaCTO BCTPEHAIOITUXCS
CEUYCHHUM:
1. IIpamoyzonvnoe ceuenue pasmepom b x h: - W, =bh? /6.
2. Kpyenoe ceuenue nuamerpom d: Wiy = d®/32 = 0,1d°
3. Konvuo pazmepom D X d: Weonsua == 0,1 (D* — d*) | D; (momenm conpomueénenus
KOJIbYeB020 CeueHUsl Hellb3sl ONpedeisimb, KAK PA3ZHOCHb MOMEHNMOS8 CONPOMUBIEHUsL O0IbUL02O
U MA1020 KPY208).
HMpumep:
J1jig 3a1aHHON pacyeTHOM CXEMBbI IByXOIOPHOU OaiKu (CM. pUC.) MOCTPOUTH IOPHI
MOTIEPEYHBIX CHJI M M3TUOAIOINX MOMEHTOB U MOJ00paTh CTATBHYIO OAJIKy JIByTaBPOBOTO

nonepeyHoro ceuenus, eciu P= 20 ku =2 1, M =20 xHm =2 ™™, 0=1,5 kH/M =1,5 1/™, %=1
M, “2=2 M, | =4 M, [F1=160 MITa =1600 kr/cm?.
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Pewenue.
1. BeruepunBaem Oaiky B Maciitabe, HAHOCUM BCE Harpy3Ku U pa3Mepbl U OIpeielisieM
omnopHbIe peakiinu Ra u R¢ , UCTIONb3ysl ypaBHEHHE CTAaTUYECKOTO PABHOBECHS:

—RA-£+q££E+P(E—a1)+M:D_

Sie=0.

2 ]

g PO—ap+ M 150 4o -142

g S
] 7

R&—Pﬂl—q£%+M -0

=1 :
II 4!

_P.:zl+q?—M_2-1+],5T—2

B ! B 4
posepka: Z¥=10;
Ry—gl-P+R,=0.
5-1,54-2+3=0
Hanocum BeruncneHHbie 3Ha4eHUS peakinii Ra 1 Rc Ha pacdyeTHyio cxemy.
2. 3anumem st kaxaoro yuactka I, 11, I 6anku ypaBuenus aiist Qy u My u, BeiOpaB maciiTa0,
MIOCTPOUM HX BMIOPHIL. JIJIs1 3TOro NMpuMEHUM METOJ ceueHui. Ha kaxxaoM yyacTke mpoBOIUM
MPOU3BOJILHBIE CEYCHUS U BHIOMpaeM Hauajao KOOpJAWHAT: JJis yyacTka | — B Touke A, nis
yuactka Il — B Touke B, mst yuactka II1 — B Touke D. [Ipon3BosibHBIE CEUEHUS KaXOTO y4acTKa
CBSI3bIBAE€M C BHIOpAaHHBIM Ha4YaJIOM OTCYeTa KoopauHat Z1, Zy u Z3. Toraa ans kaxmaoro
y4acTKa MOJy4nuM:
Vuactok [ (9252 =1u)
Ch=Ry—g4 ;

Z

My=Ri-g4 Tl
[Ipu cocTaBnenuu ypaBHeHus st My cuuraem, 4to paBHoaercTByromas (Z1) OT paBHOMEPHO
pacrpeielICHHON Harpy3Ku ( MpHJIOKEHa TOCEPEANHE PAaCCMaTPUBAEMOT0 yJacTKa JUIMHOU Z1,
1 TOT'/Ia IIeYo ee paBHO Z1/2.
Ipu Z1=0; Qy=5T1, My =0.
MpuZi=1m;Qy=5-1,51=3,51, M=5-1-5-14/2=425 ™.
Yuacrok II (0= & =0 —a)=3m),

=3m.




&y = Ry—ga—FP-g2,.
y
Z
[Ipu coctaBnenun ypaBuenuii st Qy u My ans yuactka Il Bugum, 4to (, mpriokeHHast Ha
yUYacTKe a1, He 3aBUCHUT OT Z2 (OTCUET HAUMHACTCS OT TOYKH B).

[Mpn Z,=0; Qy =5-1,51-2=1,51,Mx =5-1-1,5-1/2= 4,25 ™.

Mpn Z, =3m; Qy=5-1-2-1,53=-3 ™™

My =5-(1+3) - 1,5-1(1/2+ 3) — 2:3 —1,5x3%/2 =2 ™.

[TocTpowus smropy Qy I TOTO y4acTKa, BUIAMM, UTO OHA MEHsSET 3HakK ¢ (+) Ha (-). Mccnenyem
Ha SKCTPEMYM:

M, :RA(41+32:'_G"11[ +Zz]_PZQ_Q'Zz%

27 9= R,-gqa-P-gz,.

Ry—gqa,—F 5-151-2
el 15

1 M

Zy=

Mpu 3= 1M, Mc=5(1+1)—1,51(1/2+ 1) = 2-1- 1,5%1%2 = 5 1.

OrtkiaznbiBaeM 0T Touku B £2 = 1 m, rae Qy = 0, Ha SMIOPe H3rHOAKOLIMX MOMCHTOB
OTKIaabIBaeM My = 5 TM M uepe3 IOIy4YeHHbIE TPY TOUKU IPOBOAMM napaboiny — smopy My .
Yuacrok I (95235 = ),

Qy=0;My=M=21M™m.

BriOupaem MaciuTad, CTpOUM 3ITFOPBI (CM. PUC.) U IPOBEPSEM UX MPABUIBHOCTb.

2. OmpejiensieM OMACHOE CeueHUe DAKH — CEYEHHE, B KOTOPOM M3THUOAOIINI MOMEHT
IPUHUMAET MaKCUMaJIbHOE 3HAUCHHUE 110 aOCOJIIOTHOMN BEJIMYKMHE, €CITH, KaK B HAIlIEM ClIydae,
MaTepu1 OaIKK TIaCTUYHBIH.

M
Omnacnoe ceuenue K, roe = "max =5 M.
Jlns mogOopa cedeHust OaIKy U3 YCIOBUS MPOYHOCTH MO0 HOPMaTbHBIM HAMPSIKEHUSIM TIPH
W3ruoe:
i
T = ——2% <[]
oo
* 1)

noJiyduM (HhopMyI1y TPOSKTUPOBOYHOTO pacyeTa:

5
W, z%:%:mm@.

[To copramenty nByTaBpoBbix O6anok (I'OCT 8239-89) monbupaem Onrkaitimit

1
OonbIIMi npoQuiIb — AByTaBp Ne 24a ¢ 0ceBEIM MOMEHTOM conpoTHBIeHus #x = 317 cm®,

MakcumalbHble padoure HanpsHKEeHUs OyAyT paBHBI, coriacHo Gopmyisr (1),

oo =M S0 sag 2 0721600 ke fea?
W

x
Henonanpsikenue coctaBur:

1577-1600

Ao = Fum =T geps = 1000 =—1.44%.
B 1600 =

3anauva.
OmnpenenuTs U3 pacuera Ha IPOYHOCTh TpeOyeMble pa3Mephl MOMEPEUHOTO CEUEHUS OAJIKU MpU
KBajipaTHOM (hopMe ceuernus eciu [6]=160 H/mm?.
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[TpakTraeckas padota No4 Onpenenenre KHHEMATUYECKHMX TAPAMETPOB [IBUKYIIMXCS TEL.

enn 3apanusi.

1) HayuuThcs onpenensts napaMeTpbl KHHEMaTUYECKOTO IBMKEHUSI TOUKH 110 33JJaHHOMY YPaBHEHUIO
JIBUKEHUS.

2) HayuuThcst CTpOUTH KHHEMAaTHYECKHE IPa(QUKH.
Conep:xanue 3aJaHUs:

[To mpuBeeHHOMY KHHEMATUYECKOMY Ipa UKy ONPEACIUTh BUJI ABMKCHUS HA KAXKIOM y4acTKe
Y PACCUUTATh KHHEMAaTUYECKUE MMAPAMETPHI.

n, 00/MUH n, 0(;/\MHH n, 09(,\,,““
1000 1000 1000
800 800 800
600 600 600
400 400 400
200 200 200
0 > 0 > 0 >
2 4 6 8 10 % 2 4 6 8 10 1% 2 4 6 8 10 &
a 6) 6)
n, 00/MHH 1, 00/MUH n, 00/MUH
N N N
1000 1000 1000
800 800 800
600 600 600
400 400 400
200 200 200
~, ~, ~,
L T R B T w6 s 0,2 Y2 a6 o8 10 4
2) 0) e)

HOpﬂIlOK BBIIIOJTHCHUA 3aJaHUA

[lo npuBeeHHOMY KHHEMATHUYECKOMY I'pad UKy ONpPEAETUTh BUJ ABUKEHUS Ha KaXKI0M

y4acTKe.
2.

3anncaTh 3aKOHBI JABMKCHHA HA KAXKIOM YUIAaCTKC.

Tapamempul 08udiceHUs: 8 KOHYe KAHCO020 YUACMKA AGNAIOMCS HAYATbHBIMU NAPAMEeMpamu
OBUIICEHUSL HA KANCOOM NOCIEOVIOUEeM.


https://topuch.ru/kontrolenaya-rabota-po-discipline--finansovaya-matematika/index.html
https://topuch.ru/kontrolenaya-rabota-po-discipline--finansovaya-matematika/index.html

OnpeaenuTs NOJHBIN YTOJ NOBOPOTA IIKKBA 32 BPEMsI BpaIllCHUS.

Hcnonb3oBaTh GopMyTy AJIs IEpexo/a OT YIJIOBOM YacTOThI BpallleHUs K YIII0BO CKOPOCTH.

YrioBaa dacTora EpallleHHA: T, 00/ MHH.

2mn ™
60  30°

§o—

4.
OHpeHCJ'II/ITI) IIOJITHOC YHCJIO O60pOTOB IMIKMBa I10 q)OpMYHC:

Yucmo oboporoe Bpamenus teaa: z = @/(2m).

=T -

Ol'[peI[CJ'II/ITI) HOPMAJIBHOC N KaCATCJIbHOC YCKOPCHHA TOYKH HA 060,[16 IIKHWBa B
YKa3aHHbIC MOMCHTBI BPDCMCHU.

Ha rpa(bm(e JJIA CBOCT'O BApHUAaHTA ITOKA3aTh Y4aCTOK ¢ MOMCHTAMH BPCMCHU.

Bapuant
ITapameTp
1 2 3 4 3 6 7 8 9 |10
Huamerp meuea, m |02 |03 |04 |06 |0.5 (0.8 |0.2 J0.6 |0.5 0.8
t, ¢ 2 1 2 1 2 1 2 1 2 1
ta, c© 8 9 8 9 8 6 9 g 9 6




Pacuernsbie hopmynibl s onpejiesieHUs mapaMeTpoB
BpaljaTreJibHOT0 JBUXKeHHs

Touku Tera JBHIKYTCH 110 OKPYIKHOCTSIM BOKDYT HeNOIBHYKHOIN OCH
(ocu Bpamenus).

3aKOH paBHOMEPHOrO BpaIlaTelbHOro ABHIKEHH: ¢ = @p + wi.

3aKOH PaBHOIIEPEMEHHOrO BPaIaTelbHOrO JABHKEeHHA:

fa

0 = g + wot + —.
2
3aKoH HepaBHOMEPHOro BpalaTelbHOro ABHKenus: ¢ = f(t3).
31ecs ¢ — yroJ moBopoTa Telia 3a Bpems t, paf;
W — YrjoBas CKOpOCThb, paj/c;
(0 — YroJ NOBOpPOTa, Ha KOTOPBIil pa3BepHYJI0CH Telo 0 Hadalla
oTCYeTa;

Wo — HavajbHas YIJIOBas CKOPOCTh;
£ — yriosoe yckopenue, paj/c?;
Yriogas cKopocTh: w = @' w = wq + £t:
Yriogoe vekopenune: £ = w'.

00,8 0,08 }
® = Qo+ @0l +ET'

@ =@t of
\' @ =0y + £t
®= const
Po
Y
a f o Fi
aj )
© ITapameTpsl ABH:KeHHS TOYKH BPAIlIlaiole-
~ 1 rocs tena (puc. I14.3):
anX v — JuHeliHasg cKopocTh ToukH A:
v=wr,M/c
ay a; — KacaTeJbHOe YcKopeHHne Toukn A:
a; = er, M/c?;
a, — HOpMajbHOe YCKOPEeHHEe TOYKH
A:

Puc. 114.3 an = wir, M/,

- g = 2
I[Monnoe yckopenue: a = V‘a? + az.



NudopmanmonHoe obecrneuenre o0ydeHust

Ilepedyenb pexoMeHayeMbIX Y4eOHbIX H3AaHuil, UHTEepHET-pecypcoB, JONOJIHUTEIbHOM
JIUTEPATYyPHI

(OCHOBHBIE UCTOYHUKU:

1. Cadonosna, I'. I'. Texuuueckas Mexanuka [DIeKTpoHHBIN pecypc] : yueOnuk / I'. T
Cadonona, T. FO. Aptioxosckas, /. A. Epmakos. — M. : UHOPA-M, 2018. — 320 c. —
(Cpennee npodeccronanbHoe 00pa3zoBanue). — Pexum qoctymna:
http://znanium.com/catalog/product/958520

2. JlutBuHoBa, D. B.TexHnueckas MexaHuka [DIeKTPOHHBIN pecypc] : yued.-MeTo 1.
nocoOue JJisl BBIMOJTHEHUS caMOCTOsT. padoTel / 3. B. JIutBunoBa. — M. : UTHOPA-M, 2018.
— 50 ¢. — Pesxxum moctyma: http://znanium.com/catalog/product/977939

J1OTIOJIHUTEIbHBIC HICTOYHMKU

1. MuxaiinoB, A. M.Texunueckas MexaHuKa [DJIEKTpOHHBIN pecypc] : yueOoHuk / A. M.
Muxaiinos. — M. : UTHOPA-M, 2017. — 375 c. — (Beicuiee oOpazoBanue: bakanaBpuar). —
Pexxum noctyna: http://znanium.com/catalog/product/550272

2. JloreuHoB, B. b. ConpotuBnenue marepuanon. Jlabopatopabie pabOThI
[DnexTpoHHBIH pecypc] : yueb. mocodue / B. b. Jlorsunos, B. A. Bonocyxusn, C. 1.
EBtymenko. — 4-e uzg. — M. : PUOP : UHOPA-M, 2016. — 212 c. — (BO: bakanaBpuar). —
Pexxum noctyna: http://znanium.com/catalog/product/537040

HODMaTI/IBHO-TeXHI/I‘-IeCKaﬂ JUTCparypa.

1. TOCT 8239-89. JIBytaBphl cTajibHble ropsiuekaranbie CopTaMeHT [DIeKTpOHHBIN
pecypc] : mara BBea. 1990-07-01. — Joctyn u3 npod.-crpaB. cucteMbl « T exakenepTy.


http://znanium.com/catalog/author/f16d7dc6-efac-11e3-9244-90b11c31de4c
http://znanium.com/catalog/product/958520
http://znanium.com/catalog/author/a3ad8db3-6fa9-11e8-a3bc-90b11c31de4c
http://znanium.com/catalog/product/977939
http://znanium.com/catalog/author/d34d561e-d919-11e4-9a4d-00237dd2fde4
http://znanium.com/catalog/product/550272
http://znanium.com/catalog/author/c1d3d5f5-6619-11e6-93a4-90b11c31de4c
http://znanium.com/catalog/product/537040

