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1 BBEJAEHHUE

BaxHyl0o 4YacTh TEOpeTHUECKOM W  TPO(ECCHOHANBHOW  MPAKTUYECKOH  MOATOTOBKU
00y4aromuxcst COCTABISIIOT MPAKTUYECKHUE U JTAOOPAaTOPHBIE 3aHATHS.

CocraB U conepx’aHHe IMPAKTUUYECKUX U JIAOOPATOPHBIX 3aHATUN HANPABJIEHbl HA PEalU3aLII0
®denepallbHOTO TOCYIapCTBEHHOrO O0pa30BaTENbHOIO CTaHAApTa CPEIHEro MpoQeccrOHaIbHOTO
oOpa3oBaHUsl.

Benymelt  aunakThyeckodW  LENb0  IPAKTHMUYECKUX  3aHATHM  sBIseTcs  (OpMUPOBAHUE
npo(hecCHOHANBPHBIX MPAKTUYECKUX YMEHHH (YMEHHMH BBINOJHATH OIpEJeieHHbIe JIEHCTBHA,
orepanuy, HE0OXOAMMBIE B MOCIEIYIONIEM B MPO(ECCHOHAIBHOW IESTENbHOCTH) WM Y4EOHBIX
NPAaKTUYECKUX YMEHHMHA (YMEHHMH pemath 3a4ad), HEOOXOOUMBIX B TOCIEAYIOmed y4eOHOM
NESATENBHOCTH.

Benymeit aupakthyeckoil 1enpio  J1a00pAaTOPHBIX 3aHATUN SIBISIETCS SKCIEPUMEHTAIBHOE
MOATBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJIOKEHHH (3aKOHOB, 3aBUCUMOCTEN ).

B cootBercTBuM ¢ pabouell mporpaMmoil yueOHOM aucuuIUIMHbL « TexHnueckass MeXaHHKa)
MPEeyCMOTPEHO IPOBEACHHUE MPAKTUUECKUX U JIAOOPATOPHBIX 3aHATHIA.

B pe3ynbpraTe uX BBINOJIHEHUS, 00y4atOIUiCs JOIDKEH:

ymemb:

VY1 1 npou3BoaUTh pacueThl MEXaHUUYECKUX Mepeaad U MPOCTEUITUX COOPOUYHBIX €INHUILL;

V1 2 onpenenars HANPSKEHNs B KOHCTPYKLIMOHHBIX JIEMEHTaX.

ConepikaHue TPAKTHUECKUX M J1a0OpaTOPHBIX 3aHSATUH OPHEHTHPOBAHO HA  TMOATOTOBKY
oOyyaronuxcs K OCBOEHHUIO MPOQECCHOHATBHOTO MOMIYNS IMPOrpaMMbl TMOJIOTOBKH  CIIELHMATMCTOB
CPEIHETO 3BEHA 110 CIENUAIBHOCTH U OBIAJCHUIO HPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

[IK 4.2 BpINOJHATH MPOCTHIE M CPEIHEN CII0KHOCTH pabOThl MO PEMOHTY U OOCTYKHUBAHHUIO
[IEXOBOTO 000PYIOBAHUS;

A Takxe popmMMpoBaHUIO 06UWUX KOMTemeHYuU:

OK 02 HMcnonp30BaTh COBpEMEHHBIE CPEJICTBA MTOUCKA, aHATN3a U HMHTEPIIPETAIINU HH(OPMAIIH,
1 MTHQOPMALMOHHBIE TEXHOJIOTMHU AJIs1 BBIIOJIHEHUS 3a1a4 NPO(PeCcCHOHANBHON AeSITeIbHOCTH

OK 09 TIlomp3oBaTbes MpodeCCHOHANBHOM JTOKYMEHTAallMe Ha TOCYyJapCTBEHHOM U
MHOCTPaHHOM SI3BIKAX

[IpakTuyeckue u 1a0OpaTOpHBIC 3aHATHS MPOBOATCS B paMKaX COOTBETCTBYIOIIEH TeMBI, IOCIE

OCBOCHMA JUAAKTHYCCKUX CJIMHULL, KOTOPBIC 00ecIIeunBarOT HaIM4dne 3HaHPII>i, HeO6XOI[I/IMI>IX 11 €€
BBIIIOJIHCHM .



2 METOJANYECKHUE YKA3AHUSA

Tema 1.1 OcHOBHBIE€ TOHATHA H AKCHOMbI cTaTuKH. Il10ckas cucTrema CXOOAIMXCH CHJI

IIpakTnueckoe 3ansiTue Ne 1
OnpenesieHne peakuuii CBSI3U CUCTEMbI CXOASIIIIMXCH CHJT

Henan:
- 3HaTh croco0 pa3I0KEHUs CHITBI Ha COCTABIISAIONIHE,
- 3yanTh criocOOBI CIIOKEHUSI CHIT, IMHUH JACUCTBHS KOTOPBIX CXOAATCS B OJJHOM TOUYKE,
- 3HaTh FEOMETPUYCCKHA W aHATUTUYCCKHI CITIOCOOBI OTpECIICHUs] PaBHOICHCTBYIOMICH
CWJIBIM YMETh UMM I10JIb30BATHCS.
BoinosiHuB padory, Bbl OyieTe yMeTh:
Y1 1 npou3BoaUTh pacueTbl MEXaHUYECKUX Mepeaayd U MPOCTEUITNX COOPOUYHBIX €INHUILL;
VY1 2 onpenensTe HaNpsYKEHUS] B KOHCTPYKIIMOHHBIX 3JIEMEHTAaX.
MarepuajbHoe obecrnieyeHue:
KoHcrnekt nexiuii, MHCTPYKLHS 10 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JIMHEHKa,
KapaHJall, JJACTUK.
3ajganue:
BrInoaHUTE pacuer paBHOACHCTBYIONMIEW CHCTEMBI CHIT

Ilopsinok BbINOJIHEHHS PA0OTHI:
1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS

2 3y4nTh METOIMKY pacyeTa paBHOJAEHCTBYIOIIEH CUCTEMBI CHII
3 BBINOJHUTE pacyeT paBHOACHCTBYIOIIEH CUCTEMBI CHIT

4 CnenaTthb BEIBOJ

5 OTBETUTH HA KOHTPOJIBLHBIE BOIIPOCHI

Xox padoThI:
Ipumep 1. I'py3 (pucyHOK 1) moABENICH Ha CTEPXKHAX M KaHATAX M HAXOIUTCS B PAaBHOBECHH.

N306pasuth cuctemy cui, NeWCTBYIOMNUX Ha IIAPHUAP
Pemenue
1. Peaxuuu crepixHeil HapaBIEeHbI BIOJb CTEPIKHEHN, PEAKIMU THOKMX CBA3EH HAIIPABJIEHBI BOJIb
HUTEH B CTOPOHY HaTSKEHUS (PUCYHOK 1, a).
2. Jlns onpejeneHUs TOYHOTO HAMpABJICHHS YCUIMII B CTEPKHAX MBICJIEHHO yOUpaeM
MIOCJIEIOBATENBHO CTEPKHU | U 2. AHAIM3UpyeM BO3MOXKHbBIE TIEPEMEICHHS TOUKH A.
HenoaBxHblii 010K ¢ AEMCTBYIOMIMME HAa HETO CHJIAMU HE pacCMaTpPUBAEM.

3. Y6HpaeM CTCPKCHDb 1, Touka A IMOAHUMACTCA U OTXOAUT OT CTCHBLI, CJICAOBATCIbHO, PCAKIIUA
CTCPIKHA 1 HallpaBJICHA K CTCHC.

4. Y6HpaeM CTCPKCHDb 2, TOouka A INOJHUMACTCA H HpI/I6J'II/I)KaCTC${ K CTCHC, CJI€A0BATCJILHO,
peaKnus CTCPIKHA 2 HallpaBJICHA OT CTCHLI BHU3.

5. Kanar TsHeT BIpaso.

6. OcoGoxmaemcs oT cBsizeil (pucyHok 1, 6).



HenoasyxHuif
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a) Cunel, nevictByromue Ha mapaup A. 6) Cucrema cXoASIIMUXCs CUJL.
Pucynok 1 — I'py3, no/iBelieHHbII Ha CTEP/KHAX U KaHATax

IIpumep 2. [llap noaBenieH Ha HUTHU U ONKUPAETCS HA CTEHY (PUCYHOK 2, a). OnpeaenuTs peakuun
HUTHU U TJIAJIKOU OTIOPHI (CTEHKH).

Pewienue

1. Peakius HUTH — BJOJIb HUTHU K TOUKe B BBEpX (PUCYHOK 2, 0).

2. Peakuus riaakoi onopel (CTEHKH) — MO HOPMAJIH OT HOBEPXHOCTH OTOPBL.

a) 11ap Ha HUTH; 0) peakuu
Pucynox 2 - Onpenenenue peakiiuy HUTH U TJIaJIKON OMOPbI

®dopma npeacTaBiIeHUs pe3yabTara:

Paboma oonoicna 6vims npedcmasnena 6 suoe cxemwl

Kpurepum oueHku:

Oyenkxa «omau4HO» 8bICMABIISAEMCs, €CIIU BBITIOJNHEHA 3aIIUTa PaOOThI U COCTABJICHO YpaBHEHHE
MOMEHTOB OTHOCUTENBLHO TOUKH C.

Oyenka «xopouio» 8blcmagisaemcs, eCly BCe PeaKIK MOCYUTAHbI BEPHO

Oyenka «y00871em8oOpPUMENbHO» BbICMABIAEMC S, €CIIU OJIHA PEAKIIMsI paCCUUTaHa BEPHO.

Oyenka «Hey0081emeopuUmenbHo» 8blCMAGIAemcs, eCli PEeakui pacCUUTaHbl He BEPHO.



Tema 1.3 Hapa CHJI 1 MOMEHT CHJIbI OTHOCHUTECJIBbHO TOYKH

IIpakTnueckoe 3ansTHe Ne 2

Onpejesiene MOMEHTA CHJIbI OTHOCHTEJILHO TOYKH

Mean:

HMMETh IIPEJICTaBICHNUE O BUAAX ONOP OANTOYHBIX CHUCTEM M BO3HUKAIOUIUX B HUX pEaKUUsAX. 3HATh
(GopMBI ypaBHEHWH paBHOBECHS IUIOCKOW CHCTEMBI MPOU3BOJILHO PACIOJIOKEHHBIX CHI YMETh HX
WCIO0JIb30BAaTh ISl ONpEAENICHUS] HEU3BECTHBIX pEaKkUUid B omopax. YMETh BBINOJHITH IPOBEPKY
MIPaBUJIBHOCTHU PELICHHUS.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Y1 1 npou3BoaUTh pacueTbl MEXaHUUYECKUX Mepeaayd U MPOCTEUITUX COOPOUYHBIX €INHULL;

VY1 2 onpenensaTe HaIPsSHYKEHUS] B KOHCTPYKIIMOHHBIX 3JIEMEHTAaX.

MarepuajbHoe o0ecniedeHue:

KoHcrnekt nexiuii, MHCTPYKLHS 10 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JMHEHKa,
KapaH/jall, JaCTHK.

3ananmue:

1. Kakwue cuisl U3 cucteMsl cui (pUCyHOK 1) oOpasyror napbl?

F1=F2 = F4; F3 = Fe; F5 = O,9F6.

B
a pLT
Fo. ant
F, ’”lﬁ

Pucynox 1 — K Bonpocy 1

2. Omnpenennte MOMEHT H300pakeHHOM Ha prcyHKe 2 mapbl cuit. \F\ = \F'\ = 5kH.

Pucynok 2 — K Bonpocy 2

3. Kakue n3 n300pakeHHbIX Hap (PUCYHOK 3) SKBUBAJIICHTHBI, €CIIH

Fi= F2=8kH; F3=6,4xH;a; =2 M;a,=2,5M?



a) 6) é) 2)
Pucynoxk 3 — K Bonpocy 3

HOpﬂlIOK BbINNOJTHCHHUA paﬁoTbl:
1 3aKOHCH€KTI/IpOBaTB TCOPCTUUCCKHUE TOJOKCHUA

2 BEBINOIHUTE MUCHEMEHHO 3aaHUS.
3 Cnenarts BBIBOJ

Xox padoThI:
Ipumep 1. I'py3 (pucyHok 1) moaBenieH Ha CTEPKHAX M KaHATaX U HAXOAUTCS B PaBHOBECHUH.

N300pa3uTth cucrteMy cuil, JeMCTBYIOUIUX HA HIAPHUD
Peienue

CI/IJ'Ia, HC Mpoxogdmias 4€pe3 TOUKY KPCIICHUA TEJIa, BBIZBIBACT BpalllCHUC TCJIa OTHOCUTCIBHO
TOYKH, [IOOTOMY }IeﬁCTBHe TaKOM CHJIBI HA TEJIO0 OLCHHUBACTCA MOMCHTOM.

MoOMEHT cHJIbl OTHOCHUTEIBHO TOYKM YHMCIEHHO PaBEH NPOM3BEACHUI0 MOJIYJs CHJIBI Ha
paccTostHue OT TOYKH J0 JIUHUI ACHCTBUS CUJIBI.

[Tepnenqukyssip, ONMYIIEHHBIA U3 TOYKH Ha JUHHUIO JCHCTBUS CHIIBI (PHCYHOK 4), Ha3bIBaeTCSA
IIJIEYOM CHJIBI.

PI/ICYHOK 4 — MOMEHT CHJIBI OTHOCHTEIIFHO TOYYKH

O6o03nayenne momenta Mo(F) wu mo(F);

Mo(F) = Fa.

Engunanna nusmepenus [mo(F)] = Hxwm.

MOMEHT CUMTAETCS TIOJIOKUTETBHBIM, €CIIH CHJIa Pa3BOPAYMBAET TEJIO 10 YaCOBOM CTpEIIKe.

[Mpumeuanue. B pa3HbIX ydeOHBIX TOCOOHMSIX 3HAK MOMEHTA Ha3HAYACTCS 110 -Pa3HOMY.

MOMEHT CHJIBI OTHOCHUTEIILHO TOYKH PaBEH HYJIIO, €CIIN JIMHKSL ACHCTBUS CHUJIBI TPOXOTUT Yepes3
TOYKY, T. K. B 9TOM CJTy4ae PaCCTOSIHUE OT TOYKH JI0 CHJIBI PABHO HYITIO.



IMpumep 1. [lana napa cun |Fq| = |F11| = 42 xH; nneuyo 2 M. 3aMEHUTH 33/JJaHHYIO NIApy CUJI
SKBHUBaJIEHTHOM napoii ¢ miedoM 0,7 M (pUCyHOK 5).

Pucynok 5 — DkBuBajIeHTHBIE TTApbI CUJ

my = Flay; my =422 = 84xkH-M; mq = Foaz; my = ma.
Orkyna Fp = g—‘; = 120 xH.

Pemenne s

HapI)I CHJI DKBUBAJICHTHBI, €CJIM MOMCHTEI OTUX IIap YUCJIICHHO PaBHBI:
IIpumep 2. [lana cucrema nap cui (pucyHok 2). Onpenenutb MOMEHT Pe3yabTUPYIOLIEH Maphl.
HapH CHJI DKBUBAJICHTHBI, €CJIM MOMCHTEI OTUX IIap YHUCIICHHO PAaBHBI:
[Ipumep 2. [lana cucrema nap cui (pucyHok 6). Onpenenutb MOMEHT Pe3yIbTUPYIOUIEH Maphl.

Pucynox 6 — K npumepy 2

Pemrenue
MoMeHT pe3yJabTUPYIONICH apbl paBEeH alreOpandyeckoi CcyMMe MOMEHTOB TIap CUCTEMBI:

n
My = z M.
0
BEPHO.

OreHka 3 — oJiHa peakiys paccyuTaHa BEPHO.

OI_ICHKa 4 —Bce PCaKIUK IMOCUUTAHbI BEPHO.
OI_ICHKa 5- 3aluTa pa6OTI:>I (COCTaBI/ITL YPaBHECHUC MOMCEHTOB OTHOCUTCIIbHO TOYKHU C)



[ToncraBuB YKCIECHHBIE 3HAYCHUS, TIOTYUUM:
m; =10+ 0,2 = 2xHwm;
my;=-12+0,3=-3,6 xHwm;
mz3=6°+12=72 xHwm;

My =2+ (-3,6)+7,2=5,6 xkHm.

3HaK CBUJECTENBCTBYET O TOM, YTO MOMEHT BBI3bIBAET BPAIICHHUE TI0 YaCOBOW CTPEIIKE.
BennuuHy cuiibl U mjieda onpeaeuTh He YAaeTCsl.
[Tpumeuanue. UToObI ypaBHOBECUTH TaHHYIO CHCTEMY Hap, HEOOXOMMO TPHIIOKUTH Tapy CHJ,
PaBHYIO [0 MOJYIIIO ¥ B 00paTHYIO CTOPOHY. Takyio napy Cuil Ha3bIBalOT YPaBHOBEIIMBAIOIICH.
®opma npeacTaBlieHUus pe3yJbTarTa:
Pabora nomkHa ObITH IPEACTABIIEHA B BUJIE PELIEHHBIX 3aJJaHUM
Kpurtepuu onenku:
Oyenka «OmMAUYHO» BbICMABAAEMCS, SCIH BBITIOIHEHA 3aInuTa pabOThl U COCTABIEHO YpaBHEHHE
MOMEHTOB OTHOCHTEIBHO TOUKH C.
Oyenka «xopouio» 6blcmasisiemcs, eCiv pelieHbI Ba 3aaHusl.
Oyenka «y0061emeopumenbHoy» 6blCMABIAENICs, €CIH PEUICHO OTHO 3a/IaHHe.
Oyenka «Hey0081emeopumenbHoy» 8bICMABIAENICsl, €CIH 3a1aHHsI HE PEIICHBL.



Tema 1.3 IL1ockas cucreMa MPOU3BOJILHO PACIOJOKCHHBIX CHJI

IIpakTnueckoe 3ansTue Ne 3
Omnpenenenue peakiuii onop B 2xX ONOpHoi 0anke

Henb: umers npencTaBiieHHE O BUAAX OMNOP OaJOUYHBIX CUCTEM U BO3HUKAIOIIUX B HUX
peakuusx. 3HaTh (OpPMbI ypaBHEHUI paBHOBECHS IIJIOCKOW CHCTEMbI IIPOM3BOJIBHO PACHOJIOKEHHBIX
CWJI U YMETh UX MCIOJb30BaTh JUIsl ONpPEAEICHMs] peakuuil s Oajky C IapHUPHBIMU ONOpaMHu
YMETb UMM I10JIb30BATHCA.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Y1 1 npou3BoaUTh pacueTbl MEXaHUUYECKUX Mepeaayd U MPOCTEUITUX COOPOUYHBIX €INHULL;

VY1 2 onpenensaTe HaIPSYKEHUS! B KOHCTPYKIIMOHHBIX 3JIEMEHTaX.

MarepuajbHoe obecrnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHS 10 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JMHEHKa,
KapaHJall, JJACTHUK.

3ananmue:

OnpenenuTh BENMYMHBI peakUUil B MIapHUpax JByXomopHoW Oanku. I[IpoBectu mnpoBepky
pelieHus

Ilopsinok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOpETHUECKHUE TIOJIOKEHUS

2 VI3yunTh METOJMKY pacueTa OMOPHBIX peakiuil 0anok

3 BBINOJTHUTH pacyer

4 CnenaTh BBIBOJI

5 OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI

Xox padoThI:

IIpumep. /IByxomopHas 6anka ¢ MIapHUPHBIMHU OnopaMu A U B HarpyxeHa cOCpe0TOYECHHOMN
cunoit F, pactipeneneHHON Harpy3Koi ¢ MHTEHCUBHOCTBIO (] M ITAPOI CHUJI C MOMEHTOM m (PUCYHOK 1).
OnpenenuTh peakuu onop.
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le,,, m = 100 kH-m

AR m=100xkH:m

lx e
6)
A

& G =12 xH
JAVATA
<

Royp  F=25kH

Im 3m
II

a) C pacrpeesieHHON Harpy3Kou;
0) ¢ 3aMEHO¥ pacIpeieleHHON Harpy3Kd Ha COCPEIOTOYCHHYIO

Pucynok 1 - Peakuuu omop B IBYXOMOPHOU Oanke

Pemenue

1. Jleas omopa (Touka A4) — TIONBWKHBIA IMApHUP, 37€Ch pPEaKIUs HalpaBIcHA
MEePIEeHIUKYIPHO OnopHOM nmoBepxHocTH. [IpaBas onopa (Touka B) — HenmoABMKHBIN MapHUP, 37€Ch
HAaHOCHM JIB€ COCTABJIAIOIINE peaklUUU BIOIb oceil koopauHat. Ock Ox coBMeEIIaeM C MPOJI0JIbHOM
OCBI0 OaJIKU.

2. IlockonbKy Ha cXeMe BO3HUKHYT JIBE HEM3BECTHbIC BEPTUKAJIbHBIC PEAKI[UH, UCIIOJIb30BATh
nepByro (popmy ypaBHEHUI paBHOBECHS HEIEIECO00pa3HO.

3. 3ameHseM pacipeielICHHYIO Harpy3Ky COCpel0TOYEHHOM:

G=ql; G=2x6=12 kH.

CocpenoToyeHHYI0 CUJIy TIOMEIIaeM B CepeluHe IMpoJieTa, Jajiee 3ajlaya pemaercs ¢
COCpPEIOTOYCHHBIMU cuiamu (puc. 1, 0).

4. HanocuM BO3MOYKHBIE PEAKIMH B ONOpax (HaIpaBlIeHUE MPOU3BOJIBHOE).

5. lng penienus BbIOMpaeM ypaBHEHUE PaBHOBECHS B BUJIE

6. CocraBisieMm YpaBHCHHUA MOMCHTOB OTHOCUTCIIBHO TOYCK KPCIIJICHUA:

11



n

Y mpa=G-3+m— Rp,-10+ F-12-5in45° = 0.
0

Rpy-10=G-3+m+ F -12 -sin 45°;

Rpy,-10=12-3+100+25-12-0,7;, Rpy = % = 34,6 xH.

Peaknus HanpaBiieHa BEpHO.
n
kaB =RAy-10—G-7+m+F-2-sin45° =0,
0

Ray-10=G-7T—m—F -2-5in45°%

Ray-10=12-7-100-50-0,7; Ra, = —?—(1) = —5,1kH.

Peakius oTpunaTenbHasi, CI€J0BaTENIbHO, RAy HY’)KHO HAallPaBUTh H IPOTUBOIOJIOKHYIO CTOPOHY.
7. cnonp3ysl ypaBHEHUE IPOEKIUH, MOTyYUM:

S '1.‘ /l‘,-; + F'eos 45 = () Rp, = F cos 45 fglv; - 17.5kH;

Rpx — ropusoHTasbHAs peakius B omnope B.
Peakmus otpuniarensHa, cleoBaTeNIbHO, HA CXEME €€ HalpaBJICHHE OYJET MPOTHUBOIOJIONKHO

BBIOpaHHOMY.
8. Ilposepka npasunvrocmu pewienus. JIast STOTO UCTIONB3yeM YETBEPTOE YpaBHEHHE
paBHOBECHS

\i /'.‘ y v

—RA,-G+RBN—F00645° =0.
[ToacraBum mostyueHHbIE 3HaUeHUS peakiuil. Eciau ycnoBue BINOIHEHO, pellIeHne BEPHO:

-5,1-12+34,6-25-0,7=0.

dopma npeacTaBJieHus pe3yJbTara:

3aluTa MPAKTUYECKON paboThI

Kpurepun oueHku:

Oyenka «OmIUYHO» 8bICNABIIAACMCS, €CIIN BBITIOJHEHA 3aIIUTa PaOOThl U COCTABJICHO YpaBHEHHE

MOMEHTOB OTHOCUTENIbHO TOUKH C.

Oyenka «xopouio» 8bicmaeisaemcs, ey BCe PeaKkIK MOCYUTaHbI BEPHO

Oyenka «y00871emeoOpUMeNIbHOY» 8bICMABIAEMCS, €CIU IBE PEaKLUU PACCYUTaHbI BEPHO.

Oyenka «Hey0081emeopuUmenbHo» 8blCMAGIAemcs, eCli PEeakui pacCUuTaHbl He BEPHO.
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Tema 1.3 IL1ockas cucreMa MPOU3BOJILHO PACIOJOKCHHBIX CHJI

IIpakTnueckoe 3ansiTue Ne 4
Onpenenenue peakuuii B xKeCTKOM 3a1e/1Ke

Henb: umers npencTaBiieHHE O BUAAX OMNOP OaJOUYHBIX CUCTEM U BO3HUKAIOIIUX B HUX
peakuusx. 3HaTh (OPMbI ypaBHEHUI paBHOBECHS IJIOCKOW CHCTEMbI IIPOU3BOJIBHO PACIOJIOKEHHBIX
CWJI U YMETh UX MCIIOJIb30BaTh JAJIsl ONPEACIICHUs peakuil A1 OaJIKU C )KECTKOW 3a/1€JIKOM yMETh UMHU
I10JIb30BATHCSL.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Y1 1 npou3BoaUTh pacueTbl MEXaHUUYECKUX Mepeaayd U MPOCTEUITUX COOPOUYHBIX €INHULL;

VY1 2 onpenensaTe HaIPSYKEHUS! B KOHCTPYKIIMOHHBIX 3JIEMEHTaX.

MarepuajbHoe obecrnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHS 10 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JMHEHKa,
KapaHJall, JJACTHUK.

3ananmue:

OrnpenenuTh peakiy KOHCOJIBbHON Oallku, n300paKeHHOM Ha pUCyHKE |

Ilopsinok BbINOTHEHNS Pa0OTHI:

1 PaccMOTpeTh TEOpETHUECKHUE TIOJIOKEHUS

2 VI3yunTh METOJMKY pacueTa OMOPHBIX peakiuil 0anok

3 BBINOJTHUTH pacyer

4 CnenaTh BBIBOJI

5 OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI

Xox pa0doThI:
Ipumep 1. OgHoonopHas (3amemieHHas) 0aaka HarpykeHa COCpeI0TOUEHHBIMU CUJIAMH H

napoit cwit (pucyHok 1). OnpenenuTs peakiuy 3a1eIKH.

Y
R, 30 xH m=100 xH-m 20xH
60° >
N\ 1
Rux ‘ﬂf 3M ’I S™ . T 2 M B~

M,

..

Pucynox 1 — banka ¢ 3amemMIeHHbIM KOHIIOM

Pewenue

1. B 3anenke MOXeT BOSHHKHYTh peakius, npeacrasisieMas aABym: coctasisiromnmu (Ray,  Rax),
1 peakTUBHBIH MOMEHT Ma. HanocuM Ha cxemy Oaliki BO3MOKHBIC HAIIPABICHUS PEAKIIHIA.

3ameuanue. Ecnu HanpaBieHNs BBIOpaHbI HEBEPHO, MIPH pacdeTax MoJTyddM OTPULIATEIbHbBIE
3HAUEHMs peakuil. B 3ToM cityyae peakiuy Ha cXeMe ClelyeT HalpaBUTh B IPOTUBOIIOJIOKHYIO
CTOpPOHY, HE MOBTOPSIS pacuera.
B cuny Manoii BEICOTBI CUUTAIOT, YTO BCE TOUKU OATTKM HAXOSATCS Ha OJHOM MPSMOii; Bce TpU
HEU3BECTHBIE PEaKIMU MPUII0KEHBI B OJIHOM Touke. /{7151 pemeHus y1o0HO UCTIOIb30BaTh CUCTEMY
ypaBHEHU# paBHOBecus B nepBoii opme. Kaxmoe ypaBHeHHe OyIeT coJepKaTh OJHY HEU3BECTHYIO.
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2. Vcmonb3yeM cUCTEMY YpaBHEHUM:

3HaKH MOJY4YEHHBIX peakiui (+), ciae1oBaTeNbHO, HAIPABJICHUS PEaKI1il BHIOpaHbl BEPHO.
3. J1ng npoBepKy NPAaBUIIBHOCTH PEIIEHUsI COCTABIISIEM YPaBHEHHE MOMEHTOB OTHOCUTEIBHO TOUKHU B.

N L A 4 1) 3 { 112 Ol 10

[ToncraBnsieM 3HaYEHUS OJTYYEHHBIX PEAKIINN:

(.99 4 40.95 )

Perienue BBIMOTHEHO BEPHO.

dopma npeacrabiieHus pe3yJbTara:

3aIHUTa MPAKTHIYECKOW paboThI

Kpurepun oueHku:

Oyenka «omau4HO» 8bICMABIIAENCs, €CIIU BBITIOJHEHA 3aIIUTa pabOThl U COCTABJIEHO YpaBHEHHE
MOMEHTOB OTHOCUTENIbHO TOUKH C.

Oyenka «xopouio» 8bicmagisaemcs, ey BCe PeaKkIuy MOCYUTAHbI BEPHO

Oyenka «y00871emeopumMeIbHO» 8bICMABIAENCs, €ClU ABE PEaKLUU PacCYUTaHbl BEPHO.

Oyenka «Hey0081emeopuUmenbHo» 8blCMAgIaemcs, eCli peakui pacCUuTaHbl He BEPHO.
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Tema 1.4 LlenTp Ts:KECTH

IIpakTHyeckoe 3anaTHe Ne S

Omnpenenenue HeHTpa TAXKeCTH GUIYPLI
Henab: onpenenuTs HEHTP TAKECTH CIOKHOTO CEUEHUS

Boinosnus padorty, Bbl 0yaere:

ymembs:

VY1 1 npou3BoaUTh pacueTbl MEXaHUUYECKUX Mepeaayd U MPOCTEUITNX COOPOUYHBIX €INHULL;

VY1 2 onpenensaTe HaNpsKEHUs] B KOHCTPYKLMOHHBIX 3JIEMEHTaX.

MarepuajbHoe o0ecneyeHHMe: IOCAJ0YHbIE MECTa IO KOJMYECTBY OOydaromuxcsi; padbouee
MECTO IPENOJABATENA; KOHCIIEKT JIEKIIMH, UHTEPHET-PECYPCHI, JUHENKA, TPAaHCHOPTHUP, KapaHJall,
JIACTHK.

3amanue:
OnpenemuTh KOOPIUHATHI IIEHTPA TSHKECTH TUIOCKON (PUTYPBI
Y 20 cm .
T T
3 GPNC N
= O &2
X MTRNNN
o 35 cM %

Ilopsinok BbINOTHEHUsI pa0OThI:

1. Pa3OuBaeM ¢urypy Ha HECKOJIBKO CTaHAAPTHBIX (Uryp.

2. Yxa3bpIBaeM IEHTP THKECTH Kaxkoi (Gurypsl, u o6o3Hagaem ux Cq, Cy, Cn.

3. Bwibupaem cucremy koopawHat. Ecnu ¢urypa cuMMmerpwyHa, TO OIHY W3 OCed clemyer
pacrionarath BIOJIb OCH CUMMETPHH.

4. OnpenensieM IJIOMIAIb U KOOPAUHATHI IIEHTPA TSHKECTU KaXKI0H COCTaBHOM (DUTYPHI.

5. CocraBnsieM (opMyIIbl A7 ONPEeNIEHUs] KOOPJUHAT LIEHTpa TSKECTU CEUCHUS.

Sk*xk
XC:Z s
y zzsk*)’k

¢ s

riae Sg— miaomaay YacTelceueHus,

Xk, Yk— KoopauHathel LT yacteiiceuenus,

S — cymmapHast Tioniaab CEUCHMS

6. YKa3pIBaeM IMOJIOKEHUE IIEHTPa TSHKECTH (UTYPhI HAa PUCYHKE.

dopMa npeacTaBIeHus pe3yabTara:

Odopmnennas paboTa HpenOCTaBIAETCS MPENOJaBaTeNll0 Ha IMPOBEPKY B TETPaaH, WIH IO
CpelIcTBaM MCIOJIb30BaHus 00pa3oBaTebHOrO nmoprana MI'TVY.

Kpurepun ouenku:

«OTANYHOY - B PELICHUN OTCYTCTBYIOT OIIMOKN M HETOYHOCTH.

«XO0pOII0Y - OMYIEHO HECKOJIBFKO HETOYHOCTEH, OTCYTCTBYIOT IpyOble OIIHOKH.

«Y TOBJIETBOPUTEIHHO»- IOMYIIEHO He 0oJiee ABYX OUTUOOK.

«HeynoBneTBopuTenbHO»- O0Jiee IBYX OMIMOOK AOMYIIEHO B PEIICHUH 3a1auu.
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IIpakTuyeckoe 3ansitue Ne 6
Onpenesnenue HeHTPa TAXKECTH (PUIYPBI, COCTABJIEHHON M3 MPOKATHBIX NPOopuIei

Henb: 3HaTH METOABI ONpEIENEHUS LIEHTpa THKECTH Teaa U (QOopMynbl A ONIpEelesieHUs
MOJIOKEHHSI IEHTpPa TSHKECTH IUIOCKUX (QUTYp. YMETh OINpeNeNaTh TMOJO0KECHHE LEHTPa TSDKECTH
CJIO’KHBIX TE€OMETPHUYECKHX UTYp U (PUTYpP, COCTABICHHBIX M3 CTAHAAPTHOTO MPOQUIIS

BeinosiHuB padory, Bbl OyieTe yMeThb:

Y1 1 npou3BoaUTh pacueTbl MEXaHUUYECKUX Mepeaayd U MPOCTEUITNX COOPOUHBIX €INHULL;

VY1 2 onpenensaTe HaIpPsHYKEHUS] B KOHCTPYKIIMOHHBIX 3JIEMEHTAaX.

MarepuajbHoe obecrnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHMS 10 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JIMHEHKa,
KapaHJall, JJACTUK.

3ananmue:

1 IToBTOpUTE TEOPETUUYECKUI MaTepra

2 VI3yuuTh METOJUKY ONPENIEICHUS IEHTPA TSHKECTH MPOKATHBIX Mpoduieit

3 BBIMOTHUTE pacyeT

Ilopsinok BbINOJIHEHHS PA0OTHI:
1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS

2 VI3yunTh METOJUKY OIMpPENIEICHUS IEHTPA TSHKECTH MPOKATHBIX Mpoduieit
3 BBINOJTHUTH pacyer

4 Cnenatb BBIBOJ

5 OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI

Xox padoThI:
Ipumep 1. OnpenenuTs KOOPAWHATHI IIEHTPA TSKECTH COCTABHOTO ceueHus. CeueHne COCTOUT

U3 JIUCTA U IPOKATHBIX MPOUIICH.

/
7

= 1/
rsss. II/IIIIII/A

Isyrasp Ne 16

-0/ Jlwct $x 100

VPPl A T
“

oy

Pucynok 1 — CocraBHOE cedeHHe U3 TUCTa U MPOKATHBIX Mpo et
Ilpumeyanue. Yacto pambl CBapUBAIOT W3 pa3HBIX Mpodumeii, co3maBas HEOOXOIUMYIO
KOHCTpYKIUI0. Takum 00pa3oM, yMEHbBIIIAETCs pacXo] MeTauia U 00pa3yeTcsi KOHCTPYKIIUS BBICOKOM
IIPOYHOCTH.
Jlisg cTaHAapTHBIX MPOKATHBIX Mpoduiel coOCTBEHHbIE T'€OMETPHUECKHE XapaKTepUCTUKU
n3BecTHbl. OHM NPUBOJATCSA B COOTBETCTBYIOIINX CTaHIapTaX.
Pemenue
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1. O603Ha4nM GUTypsl HOMEPAMHU M BBITUIIEM U3 TaOIHIl HEOOXOIMMbIE JaHHBIE:

1) O mBemnep Ne 10 (TOCT 8240-89); Beicota h = 100 mwm; mupuHa mojaku b = 46 mwm;
mIomanb ceueHus 41 = 10,9 CM2;

2) [ meyraBp Ne 16 (OCT 8239-89); Bbicota 160 mMM; mupuHa MOJAKHA 81 MM; IUIOIIA/b
ceueHus A, — 20,2 CM2;

3) [ nmuct 5x100; Tommuuna 5 mm; mupusa 100 mm; miomanb cedenus Az = 0,5 x 10=15 oM.

2. KoopanHaTsl IEHTPOB TSHKECTH KaXI0H (PUTYphl MOKHO OTIPEACIIUTD M0 YEPTEKY.

CocraBHOE c€YeHNE CHMMETPUYHO, TIOITOMY IIEHTP TSXKECTH HAXOTUTCS HA OCH CHMMETPHUH U

koopauHaTa xc = 0.

1 : / U0 64 1.44 L7.54

®opma npeacTaBieHus pe3yabTara:
3aluTa MPaKTUYECKON paboThI

Kpurtepun ouenku:
Oyenka «OmMaAUYHO» BLICMABAAEMCs, €CIM BBINOJIHEHA 3aliuTa paboThl U ONpPEIETICHbI

KOOpJIMHATHl YKa3aHHOM MpernojaBaTesieM Ha CXeMe TOUKH.
Oyenkxa «xopowio» 6vicmasisiemcs, €CIU BEPHO pacCUMTaHbl KOOPIAMHATHI OOILEro IeHTpa

TAXKECTU
OL;eHKa ((y006ﬂ€m€0p1/lm€ﬂbH0» evicmaeisemcs, €CJIM BEPHO OIMPCACIICHBI KOOPAMHATEI HCHTPA

TSYKECTH OTACIBHBIX MPOduUIeH.
Oyenxa «Hey0081emeopumenbHo» 8blCMagaemcs, eClii KOOPIUHATB PACCYUTAHBI HE BEPHO.
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Tema 2.2 IIpocreiilne 1BHKeHUS] TBEPAOro Teja

IIpakTnueckoe 3ansiTue Ne 7
Pemenue 3a1a4 Ha OCTynaTeIbHOE U BpallaTeJbHOe IBHKEHHUS

Heab: OmnpeneneHue mnapaMeTrpoB ABM)KEHHUS TOYKM [0 33JaHHOMY 3aKOHY JABWXKEHMS U
MOCTPOEHHE KNHEMATHYECKUX IPaQUKOB IBIKECHUS

BeinosiHuB padory, Bbl OyieTe yMeThb:

VY1 1 npou3BOANTE pacdyeThl MEXaHMUECKUX NIepeaay v MPOCTEHIITNX COOPOYHBIX €AMHUIL;

VY1 2 onpenensaTe HaIPsHYKEHUS] B KOHCTPYKIIMOHHBIX 3JIEMEHTAaX.

MarepuajbHoe o0ecniedeHue:

KoHcrnekt nexuuii, MHCTPYKLHMs 110 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JIMHEHKa,
KapaHJall, JJACTHUK.

3anannue:

TouKa JBIKETCS TIPSIMOIIMHEIHO COTIacHO ypaBHennio s = 20t — 5t° (S 6 M, t B ¢). [TocTpouTs
rpaduKu paccTOSHUN, CKOPOCTH W YCKOPEHMs JUid NepBbIX 4 c nBwkeHus. OnpenenuTs MyTh,
MIPOMJICHHBIN TOUYKOM 3a 4 ¢, U ONKCATh ABMKEHUE TOUKU

Ilopsinok BbINOJTHEHHS PadOTHI:

1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHHUS.

2 VI3y4nTh METOJUKY OMpPENIEICHUS IEHTPA TSHKECTH MPOKATHBIX Mpoduieil.
3 BBINOJHUTH pacyer.
4 CnenaThb BBEIBOJIL.

Xox pa0doThI:
PacyerHbie (popMmyJibl A5l ONpee/IeHUs TAPpaMeTPOB IBUKEHUS TeJa.

Bce Touku Tena 1BMKYTCS OIMHAKOBO. 3aKOH PAaBHOMEPHOTO JIBUYKECHHUS:
S — S() + vt.
3aKOH paBHONIEPEMEHHOTO JBHKCHUS:
ay L s
2

S = Sv() ‘e ('()/ 2

31eck SO — MyTh, IPOMACHHBIN 10 Hayaja OTCYETa, M;
Vo — HauajbHas CKOPOCTh JIBIKCHHS, M/C;

ay — TIOCTOSIHHOE KacaTelIbHOE YCKOPEHHUE, m/c?
CkopocCTh:

v=.98" v =+ ast.

Yckopenue:

a; = v

3aKoH HCPABHOMCPHOT'O JIBHUXKCHHA:

S = f(t3).

J

Kunemarnueckuii rpauk paBHOMEpPHOTO IIOCTYNATENbHOTO JBI)KEHHUS NpPEICTaBIeH Ha
pucyHke 1.
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s, 9

S=£(1) _—
18 /

v =const

O 1,¢c

Pucynok 1 — PaBHOMepHOE nocTynarenbHOE JBUKEHNE

Mpumep 1. Ilo 3amanHOMY rpadMKy CKOPOCTH HAWTH ITyTh, MPONUICHHBINA 32 BPEMSI ABHIKCHHS

(pucyHOK 2).

v, M/C
8
1 - 3
0 5 15 19 ¢
Pucynoxk 2 — I'padux ckopoctu
Pewienue
1. ITo rpaduky cnemyer paccMOTpeTh TpU ydacTka IBWKeHus. I[lepBbIii y4acTok —

pPa3roH U3 COCTOSIHUS TIOKOS (PAaBHOYCKOPEHHOE JIBUKEHUE).
VYpaBHEHHE CKOPOCTH V{ = Vg + a1t1; vy = 0.
1 0 1t1; Vo
v 8
VcKkopeHue aq = t—i; a; == 1,6M/c.
Brtopoii yaactok — paBHOMEepHOE nBIKeHHE: V = 8 M/c; a2 = 0.
Tperuit yqacTok — TOpMOKEHHE JJO OCTAHOBKHU (paBHO3aME/JIEHHOE JIBUKEHUE).
VYpaBHEHHE CKOPOCTH V3 = Vg3 + asts; vy = 0.
3 03 3L3, V3
v 8
YckopeHue az = -2;:a; = —- = —2M/cC.
35 %, A 2
2. Ilytb, mpolcHHBIN 3a BpeMs ABMIKEHUS, OY/IET paBEH:

,."|vx‘.il‘ iacTol ,\. U

IIpumep 2. Teno, uMeBIIee HAYATBHYIO CKOPOCTh 36 KM/4, mpouuio 50 M 10 OCTaHOBKH.
Cuntas 1BUKE€HUE paBHO3aMEUIEHHBIM, OTIPEJEIINTh BPEMS TOPMOKECHMSL.
Pewenue

1. 3anuceIBacM YpaBHCHUC CKOPOCTHU I PABHO3AMCJICHHOT'O JIBUIKCHUA:
19



v=yv,+at=0.

OmnpenensieM Ha4aIbHYIO CKOPOCTH B M/c: V, = 36%1000/3600 = 10 m/c.

Beipazum yckopeHue (3aMe/IIIeHUE) U3 YpaBHEHUS] CKOPOCTH: @ = - Vo/t

2. 3anchBaeM ypaBHEHHE IyTH: S = Vot/2 + at?/2. Tlocie moACTaHOBKH MONydnM: S =
Vol/2

3. Ormpenensiem BpeMsi 10 MOJHOW OCTAaHOBKHU (BpEMs TOPMO>KEHUS):
t = 2S/g = 2x50/10=10 c.

®opma npeacTaBiaeHus pe3yabTara:

3aluTa NPaKTUYECKO paboThI

Kpurepuu onenku:

Oyenka «OmauyHO» BLICMAGAAEMCs, €CIM BBINOJHEHA 3amura paboTel  (ONpPENesIuTh
KOOpPJMHATHl YKa3aHHOM MpernojaBaTesieM Ha CXeMETOUKH).

Oyenka «xopouioy 6biCmagasiemcs, eClii BEpHO OIPEIEIEHbI CKOPOCTh U YCKOPEHUS

Oyenka «y0061emeopumenbHo» GblCMAas/IAemcs, €ClIi BEPHO ONPENIEIEHa CKOPOCTb.

Oyenka «Hey0061emeopumenbHo» 8blCMABIAeMCcsl, €CIIA CKOPOCTH M YCKOPEHHS paCCUUTAHbI He
BEpHO.
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Tema 4.2 PacTsisKeHHE U CKaTHE

IIpakTuyeckoe 3ansitue Ne 8
Pacyér Ha NPOYHOCTH NPH PACTSKEHUHU U CKATHH

Heab: B pe3ynpTaTe BBINOJIHEHUS padOThl CTYACHT JOJDKEH 3HATh IpPaBUjIa NOCTPOEHUS SIIOP
IIPOJIOJIBHBIX CHJI U HOPMAJIbHBIX HANpPSKEHUI B MONEPEYHOM CEUYEHUU Opyca, yMETb C MOMOILBIO
METO0/1a CEYEHUN CTPOUTH SIIOPHI POJIOJIBHBIX CHUJI U HOPMaJIbHBIX HANPSKEHUH.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Y1 1 npou3BoauTh pacueTbl MEXaHUUYECKUX Mepeaayd U MPOCTEUIINX COOPOUYHBIX €INHULL;

VY1 2 onpenensaTe HaIpPsHYKEHUS] B KOHCTPYKIIMOHHBIX 3JIEMEHTAaX.

MarepuajbHoe o0ecnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHS 10 BBINOJHEHHUIO paboThl, VHTepHET-pecypchbl, JIMHEHKa,
KapaH/jall, JaCTHK.

3ananmue:

Paccuntarh KOHCTPYKIMIO HA IPOYHOCTH

Ilopsinok BbINOJHEHHS PadOTHI:

1 PaccMOTpeTh TEOPETHUECKHUE TIOJIOKEHUS

2 VI3y4uTh METOJMKY pacueTa Ha MPOYHOCTb MIPH PACTSKEHUHU U CIKaTUU

3 BoInosiHUTE pacyeT (10 BapuaHTaMm)

4 CnenaTh BBIBOJI

Xox pa0doThI:
Heo6xoaumbie popmyJibl.
HopmansHoe HanpshxeHne

N

g = ~—,
A
rae N — npojionbHas cuia; A — MIoIa b MONEePeYyHOro CEUSHHUSI.

Y ummHenune (ykopodeHue) opyca

g Arw 2
= —— WIN Al = —,
AE E
E — monayne ynpyrocty; | — HadanbHas AJIMHA CTEPIKHSL.
Jlonyckaemoe HalpssKeHue
O.ll el
[ (I] = pel

b)
[s]
[s] — momyckaemblii 3amac MpOYHOCTH.
VYcaoBre MPOYHOCTH MPU PACTSKEHUHU U CIKATHH:

o=%<[o].

IIpuMepsl pacueToB Ha NPOYHOCTH H KECTKOCTh
IIpumep 1. I'py3 3akpensieH Ha CTEP)KHAX U HAXOAUTCS B paBHOBecuM (pucyHok 1). Marepuan
CTepXKHEN — cranb, gomyckaemoe HampspkeHue 160 MIla. Bec rpysa 100 xH. /Inuna crepknei:
nepporo — 2 M, BToporo — Im. Omnpenenuts pa3Mepsl IMONEPEYHOIO CEYEHHsS U yJUIMHEHHE
crepxkHel. PopMa NONEepeyHOro CEUEeHUs — KPYT.
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a)

A) c peakiueit cBsi3u; 0) 6e3 peakiuil CBA3U
Pucynok 1 —I'py3 Ha cTrepxHe

Pewenue

Onpenenuth Harpy3kKy Ha cTepkHU. PaccMOTpuM paBHOBECHE TOUYKU B, ONpenenuM peakiuu
crepxHeil. [To naTol akcMoMe CTaTUCTUKHU (3aKOHY JEMCTBUS U MPOTUBOJCHCTBUS) PEAKIIUS CTEPHKHS
YUCJIEHHO paBHAa Harpy3ke Ha cTepkeHb. HaHOoCcMM peakiuu cBsA3€d, ACHCTBYIOIIMX B TOYKE B.
OcBo6ox1aeM TOuky B oT cBa3eil (pucyHok 1, a). BeiOupaem cuctemy KOOpAHHAT Tak, 4TOObI OJJHA U3
oceil KOOpAMHAT coBHala ¢ HeusBecTHOW cuioil (pucyHok 1, 6).CocraBuM cucteMy ypaBHEHUM

paBHOBECHS JJI TOUKH B:

> Fp = —Rscos60° + Ry = 0;
> Fy=Recos30° - F = 0.

Pemraem cucremy ypaBHEHMI M OTIPENEINISIEM PEAKIUU CTEPIKHEM.

E 100
R2 = m, R2 = m = 115,5KH

R; = Ryco860°; R; =115,5-0,5 = 57,4xH.

Hamnpasnenue peakuumii BeiOpaHo BepHo. O0a ctepxHs cxaThl. Harpysku Ha cTepxnan: Fi =
57,4xH; F, = 115, 5 kH. Onpeaensem moTpeOHYIO IIONIAIb MOMEPEYHOTO CEUCHUS CTEPKHEHN U3
YCIIOBUN IPOYHOCTH. Y CIIOBHE IPOYHOCTH HA CKATHE:

o= N/A < [o],

Otkyna

N
A}m.

Crepxenb 1 (N1 =Fy):

: S
= 358, 75 MMm~“.

ns kpyra
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g A 358,75

A=7R R=\/—; B2 314 =10,68 MMm; dy =21,3 MmM.
Crepxens 2 (No = F»):
115,5 - 103 2 722
Ag 2 %— = 722MM*“; Rg 2 m = 15, 2 MM;

do = 30, 4 mMm.
[Toyuennusie quameTpsl okpyrisiem: d; =25 mwm, dp = 32 Mm.
3. OnpenensieM yJUIMHEHUE CTEP>KHEH

Nl
Al = —
AE
YxopoueHue crepkus 1:
rdy 3,14 - 25*
Ay = u: Ay = -‘i—-———‘—)— = 490 Mm?:

4 4
AL o O7:4-10°-2-10°
LT T 2.105-490

= 1,17 MM.
YKkopoudeHue CTepKHs 2:
3,14 - 322 9 115,5-10% - 1-10°
- = % Al = ———

r e 2 2-10° - 804

= (0,72 mmM.

Ag =

®dopma npeacTaBieHUs pe3yabTara:

3aIKTa MPAKTHUYECKOW paboThI

Kpurepuu onenku:

OyeHnka «OmauyHo» 8bICMABIseNMcsl, €CITA BHITIOTHEHA YCTHAS 3alIUTa PaOOTHL

Oyenka «xopouioy 6biCmMaegisiemcs, €CIi BEPHO OTPE/ICIICHBI HarPy3KH Ha CTEP)KHU.

Oyenka «y0081emeopumenbHo» GblCMABIAeMcs, €CIIM BEPHO ONPEIeICHbI PEaKIuU OTop.

Oyenka «Hey0081emeopumenbHo» 8blCMasiAemcs, eCli Peakluy ONop U Harpy3KU PacCUUTaHBI
HE BEPHO.
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Tema 4.2 PacTsisKeHHE U CKaTHE

IIpakTuyeckoe 3ansitue Ne 9
HocTpoenue >miop

Ieb: yMETh CTPOUTH SMIOPBI IPOJOJIBHBIX CHJII U HOPMAJIbHBIX HAIIPSKEHUM.

BeinosiHuB padory, Bbl OyieTe yMeThb:

VY1 1 npou3BoUTh pacueThl MEXaHUUECKUX Tepead U MPOCTEHIINX cOOPOYHBIX €ANHHIL;

VY1 2 onpenensaTe HaIpPsHYKEHUS] B KOHCTPYKIIMOHHBIX 3JIEMEHTAaX.

MarepuajbHoe obecrnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLUHMs 110 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JIMHEHKa,
KapaHJall, JJACTHUK.

3ananmue:

H
mm?
MIOCTPOUTH SIIOPBI MPOJOIBHBIX CHJI 1 HOPMaJIbHBIX HANPSKEHUH 1Mo AjuHe Opyca.
Ilopsiaok BbINOJHEHHS PadOTHI:

1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS.

Jlst 3apanHOTO cTansHOTro Opyca (ctanb Ct. 3 ¢ [am ] =240 ) TpedyeTcs:

2 N3y4nTh METOIUKY MOCTPOEHHUS SMIOPHI TPOAOIbHBIX CUJI U HOPMAIbHBIX HATPSAKECHUM .
3 BBINOJHUTB pacyer.

Xox pa0doThI:
Pacrsizkenme: Moyis yrpyroctu ams crami E=2-10™ H/m.

P ‘ P, ’ Ps F F, a ‘ b ‘ C
kH MM’ MM M
18 | 52 | 5 120 310 01 | 0,25 | 05

N, = P, = 18 kH.

N, =P, + P, = 18 + 5 = 23kH.

Ns =P, +P;—P, =18+ 5— 52 = —29 kH.
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P2 <> Pt
f2
a b . c |
21
¥
Nl KIL/ |
| =29
| B0
7%
ox Mo
l -9
oy =2 = 18099 _150 MTTa.
Fi  120-10
0, =2 = 2900 _74 MTTa,
F,  310-10
g3 = 2 = 200 —.94 Mlla,

F, 310-1076

dopma npeacTaBiieHus pe3yJbTara:

3aIuTa MPAKTUYECKON pabOThI

Kpurepum oueHku:

Oyenka «OMIAUYHO» BbICMABIAEMCS, €CIIU BBITIOHEHA YCTHAs 3aIuTa paboThl.

Oyenka «xopouioy blcmaeisiemcs, €Ciiu BEPHO MOCTPOEHBI BCE AIIOPHI.

Oyenka «y0o61emeopumenbHo» 6blcmasiiemcs, €CiIu BEpHO MOCTPOEHA SIIopa MPOJOJBHBIX
CHIL

Oyenka «Hey0081emeopumenbHo» 8blCMagisaemcs, eciii Opyc pacCuuTaH HE BEPHO.
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Tema 4.2 PacTsikeHue u cikaTue
IIpakTnueckoe 3ansitue Ne 10
Onpenenenue nepemMenieHnsi cB00OOIHOro Kpas oOpyca

Heab: yMETb CTPOUTD SMIOPHI IPOJOIBHBIX CUII 1 HOPMAJIbHBIX HANPSHKEHUH.

BeinosiHuB padory, Bbl OyieTe yMeThb:

VY1 1 npou3BoaUTh pacueTbl MEXaHUYECKUX MEepeay U MPOCTEUIINX COOPOYHBIX EUHMII;

VY1 2 onpenensaTe HaIpsHYKEHUS] B KOHCTPYKIIMOHHBIX 3JIEMEHTAaX.

MarepuajbHoe o0ecniedeHue:

KoHcrnekt nexiuii, MHCTPYKLHMs 110 BBINOJHEHHIO paboThl, MHTepHET-pecypchbl, JIMHEHKa,
KapaHJall, JJACTHUK.

3ananmue:
H

2
MM

MMOCTPOUTH AIIOPHI MPOJOJIBHBIX CHJI U HOPMAJIBHBIX HAIPSKEHUH TI0 IJTMHE Opyca.
IMopsiaok BbINOJIHEHHS PA0OTHI:
1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS.

Jlst 3amanHOTO cTanbHOTrO Opyca (ctanb Ct. 3 ¢ [am ] =240 ) TpedyeTcs:

2 3y4nuTh METOIMKY MOCTPOCHHUSI IIMOPHI TPOIOTBHBIX CHJI U HOPMATBHBIX HATPSDKCHH .
3 BBINOJHUTB pacyer.

Xox padoThI:
Pacrsizkenme: Moyis yrpyroctu ams crami E=2.10™ H/m.

P ‘ P, ’ Ps F F, a ‘ b ‘ C
kH MM MM M
18 | 52 | 5 120 310 01 | 0,25 | 05

N, = P, = 18 kH.

N, =P, + P, = 18 + 5 = 23kH.

Ny =P, +P;—P, =18+ 5— 52 = —29 kH.
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P P Fi Pr
F2
a b C _‘
27
\g
N kH
-29
50
7%
ox Mo
L -9
oy =2 = 18099 _150 MTTa.
F,  120-10
0, =2 = 2900 _74 MTTa,
F,  310-10
g3 = 2 = 200 —.94 Mlla,

F, 310-1076

_ 1 (Nyly | Nptlp | Nlzg) 1 __ 1 .106 . . 106 - _
ar=1( oy ) =101y + 031y + 03l5) = == (150 - 10° - 0,5 + 74 - 10°- 0,25

—94-106-0,1=4,21-10—4 M.

bpyc ynnununcs va 0,421 Mm.

@®opma npeacTaBieHus pe3yabTara:

3alUTa IPaKTUYEeCKON paboThI

Kputepun onenkn:

Oyenka «omauyHo» 8bICMABIAEmMcs, €CIIU BHITIOJHEHA YCTHAS 3alIUTa PaOOTHI

Oyenka «xopouioy 6bICMAsAAemcs, €Clli 6epHO OIPENIENIEHO MepeMelleHne CBOOOIHOTO Kpas
opyca.

Oyenka «y0061emeopumensHoy GbICMAsAemcs, eCli BEpHO 3amucaHa (opMmylia ONpeieleHus
nepeMeleHus: CBoO0HOTO Kpasi Opyca.

Oyenka «Hey0081emeopumenbHoy 6blCMAasIsemcs, eclli Opyc pacCUUTaH HE BEpPHO.
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Tema 4.2 Kpyuenne

JlabopaTtopHoe 3ausiTue Ne 1

HUcnbiTaHue 06pa3u03 MaTepuajoB Ha PACTHKCHUE U CiKAaTHUC.

Henab: monyueHue pauarpaMMbl pacTSDKEHMsI CTaIbHOrO oOpasua Julsl  BBIYMCIICHUS
MEXaHUYECKUX XapaKTEepUCTHK MaTepuaia

BeinosiHuB padory, Bbl OyieTe yMeThb:

Y1 1 npou3BoaUTh pacueTbl MEXaHUUYECKUX Mepeaayd U MPOCTEUIINX COOPOUYHBIX €INHULL;

VY1 2 onpenensTs HaNpsKEHUs] B KOHCTPYKLMOHHBIX 3JIEMEHTAX.

MarepuajbHoe obecrieyeHue:

WcnpiTarenbHblil CTEH A BUPTYaJIbHOU J1a00OpaTOpHOM pabOThl MpUOIMKEHHBIH K peanbHON
ycraHoBke «Pa3preiBHas mammHa 'CM-50», KOHCIEKT JIEKIIUH, JTHHEIKA, KapaHalll, JTJACTUK

3aganue 1:

[TocTpouTs Iuarpammy pacTsKeHHUs MaTepuana

Ilopsiaok BbINOJHEHHS PadOTHI:
O3HaKOMHUTCS CO CTaHAAPTHBIMU 00pa3jaMi METANIOB Ha PacTsLKEHHUE.

W3MepuTh mITaHTCHIUPKYJIEM HavallbHbIH qruametp oOpasna do.
Onpenenuts MI0LIa1b MONEPEYHOT0 ceueHus oOpasia.
Onpenenuth pacueTHYIO JUIMHY 00pasiia.

Hanectun Ha o0Opasen pacueTHyro JnHy oopasia lo.

arowpneE

6. BcraBuTh M 3akpenuTh oOpaszel B 3axBaTax THIPABIMYECKOro mpecca. [IpowsBectn
paspymieHre oOpasma, 3apUKCHPOBaB 110 MaHOMETPY MAaKCHMallbHOE JaBJICHUE Ha TIOPIICHb
THAPABINYECKOTO Ipecca Payx. npecca- » Kre/em.

7. V3meputpb auaMeTp TOPIIHS THUIPABIMYECKOTO TMpecca M paccuuTarb CHILY Py,
MIPUJIOKEHHYIO K UCTIBITHIBAEMOMY 00pa3ily:

Prax= Prax. npecca ‘S

rjae S — oAb MOPIIHS THAPaBIMYECKOro Ipecca.

8. PaccumTaTth npejaes Npo4YHOCTH odpa3ia.

9. Omnpenenuts [IMHY 00pasnia mocie paspbiBa |, CI0XKHUB BMeCTe pa3opBaHHBIC YacTH U
M3MEpUB IITAHTCHIIMPKYJIEM PACCTOSIHUE MEXTy METKaMHU.

10. BbIYMCJINTH OTHOCUTEJIbHOE YIJIHHEHHEe 00pa3ua.

11. Wsmeputh auamerp oOpasiia B MecTe pas3pbiBa U, 1O JBYM B3aMMHO MEPICHIUKYISIPHBIM
HaIpaBJIEHUsAM (IUIOTHO CJIOKUB 00€ 4acTH pazopBaHHOTo obpasua). [To cpennemy apupmernueckomy
JIBYX 3HAYEHUI BBIYMCIUTH IUIOIIA s 00pa3iia nocie paspoiBa F.

12. PaccunTaTh OTHOCHTE/JBLHOE Cy:KeHHe 00pa3ua mocie pa3phiBa.

Pe3ynbrarel ucnbiTaHuil 0GOPMUTH B BUJIE MPOTOKOJIA UCIIBITAHUSI.
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Tabruya
[Ipotokou ucneiTanus odpasia Ha pacTsKEHUE

H3mepsiemble 3HaUECHUS Paccunrannbie 3HaUCHUS
Ho Ilocne P
UCIIBITAaHU MCIBITAaHUT e Fo, Fe, o, v, .
npecca Pmax 2 2 ’ 0 69 (A))
MM | MM Mila | (%)
lo, MM | do, MM | I, MM | d,, MM

Xoa padoThI:
UcnbiTanus Ha pacTsiKeHUE TO3BOJISIOT TOJYYHTh JIOCTAaTOYHO TIOJIHYIO HWH(OpManumo o

MEXaHWYECKHUX CBOMCTBaX Marepuaina. J[Jis 5TOTO NMPUMEHSIOT CHEIUaIbHBIC MIIMHIPUYCCKUE WITH
miockue obpasupl. Ha pucynke 1. mpejacraBieHa cxema LMJIMHAPUYECKOrO0 00paslia Ha pa3iIudHbIX
CTaJMSIX PACTSKEHUS.

Obpasedl,
Obpasew go PACTAHYTLINA Ao
VCTILITaHMI MaKCHMANEHO/ Obpasey nocne
Harpyskn pa3pbiBa
I I 1
| |
e
[y h-? {f_r""‘ i
= &
! oy

1 -3 9-

PI/ICYHOK 1 - Cxema TUIMHAPUICCKOT'O o6pa3ua Ha pa3JIMYHbIX CTAAUAX PACTAKCHUS

lo, do—HavanbHBIC pacyeTHBIC JJTMHA U THAMETP 00pasIia;

|,, d,—pacuernble mmHa n 1rameTp oOpasua B 00IaCTH paBHOMEPHOU nedopmanu;

|, ,— KOHEeUHas pacueTHas JjiuHa; 0,— MUHUMAIBHBIA JUaMETp B MECTE pa3phiBa.

Cornacao I'OCT 1497-84, reomeTrpuyeckue mapaMeTpbl oOpa3loB Ha PACTSKEHHE JIOJIKHBI
OTBEYaTh CJIEIYIOLUIUM COOTHOLICHUSIM:

l, =2,82,/F,
l, =5,65,/F,

KOpPOTKKMe

l, :11’3\/E0 AJMHHbIE

I'ne Fo — HavanpHast IUIOa b MTOTIEPEYHOTO CEUSHHUS PaCUeTHOW 4acTH oOpasiia.
Jinsg munuHApUYecKuX oOpasuoB kpamuocms oopazua (lo /dy ) = 2,5; 5; 10. HaubGonee
pacnpoCTpaHEHHBIM SIBIISIETCS 00pa3ell ¢ KpaTHOCTBIO 5.
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Ilepen ucnblTaHuEM 00pasel] 3aKpeIIfiOT B BEPTUKAIBHOM IOJI0KEHUM B 3aXBaTaxX Pa3pbIBHOM
MalIUHbl WIKA THIPaBIMYECKOTO Ipecca.

Ilo pe3ynpTaTam MCHBITaHHS CTPOUTCS JUarpamma pacTsyKEHUs, Ha KOTOPOW MO OCH OpAMHAT
OTKJIA/IBIBACTCSl YCUJIME PacTsDKEeHHe (Krc), a mo ocu abcuucce — abCoNMOTHOE YAJIMHEHHEe oOpasina B
MM.

OObIYHO  HCIBITaTENIbHBIE MAIIUMHBI  CHA0XKAIOTCA  CIELUAIbHBIMU  PErMCTPUPYIOIIUMHU
npubOpamMu, aBTOMAaTHUYECKH 3alMCHIBAIOUINX MAarpaMMy B KOOPIMHATAX Harpy3ka-aeopMarus.

Ha pucynke 2 mnpeacraBieHbl BO3MOJKHBIE BapHaHTbl BHUAOB JAMArpaMM pPacTsXKEHUS B
3aBHCHUMOCTH OT COCTaBa U CTPYKTYpPbI HCHIBITYEMOI'0 MaTepHaa.

Ha nuarpamme pacTspkeHus IUIACTUYHOTO MeTaia (puc.3) MOXKHO BbIIEIUTh HECKOJIBKO
XapaKTEPHBIX YYaCTKOB.

IMoxka3zaTenu ynpyrocTtu u Npo4HOCTH

Ha yuactke OA 3aBUCHUMOCTb MEXAY Harpy3koil P u y/uinHeHuneM BblpaskaeTcsi IpsIMON JTMHUEH.
Takas 3aBUCMMOCTh MEXAY yAJIMHEHHEM oOpa3la W MPHIOKEHHOW Harpy3Koil Ha3bIBAaeTCsl 3aKOHOM
MPOTMOPIMOHATBHOCTH (3aKoHOM ['yKa):

rjae
O — ycnoBHoe HanpsbkeHue, MIla;
E — monyne HopmansHOM ynpyroctu, Mlla;
0 — OTHOCHTENbHOE YNTHHEHUE, Yo

Haubonpiiee HanmpspkeHHE, KOTOpPOE MOXKET BBIJCp)KaTh oOpasell 0e3 OTKIOHEHHS OT 3aKOHa
MPONIOPIIHOHATLHOCTH, HA3bIBACTCS HPedeiom RPONOPUUOHAIbHOCH U Y OTIPEIeTIsieTCs 10 (hopMyIie:

riae
o
" —mpenen ynpyrocta Mlla;
" — Harpy3Ka B Touke A, H;

F 2
0— HayaJIbHas IUIOIIAJIb MOTIEPEYHOTO CeUeHHUs oOpa3ia, MM .
[Ipn  nmanpHeWmeM  HArpy)KeHHH oOpasna  HaONroJaeTcs  OTKIIOHEHHE OT  3aKOHa
MPONOPIIMOHATLHOCTH: Ha JIMarpaMMe MOSIBISICTCS KPUBOJIUHECHHBIN y4aCTOK.

P P P
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Pucynok 2 - Jluarpamma pacTsKEHHUSL:
a — 17151 OONBIIMHCTBA METAJUIOB (JIETUPOBAHHBIE CTallU, ME/lb, OpPOH3a) B INIACTUYHOM
COCTOSIHUM C ITOCTETIEHHBIM IIEPEX0J0M U3 YIIPYroi B INIACTUYECKYIO 001acTh (OTPHIB);

6 — I MSTKOU yFJIepOI[HCTOﬁ CTaJI, OTOKIKCHHBIC MAapraHIOBUCTLIC U AJIIOMUHHCBBIC 6pOH3BI
(oOpa3oBaHme MICHKN);

B — JUIsl XpYIKUX MaTepUaIoOB TUIA 3aKAJICHHON CTaJIM, CEpOTO YyTr'yHa, CTeKJa, OeToHa (cpe3)

P
Prax D
Ppas ﬂ\)
. c C K
P?-“
Py,

A /

Al
o
OcTaTouHOE YATHHEHHE VYmpyroe
 YVATHHECHHE
TTomsoe yxmHHEHHE

Pucynok 3 - XapaktepHble y4aCTKH M TOUYKH HA JUarpaMMe pPacTsSKEHUS

Jlo Touku B, nedopManuu SBISIOTCS YIPYTUMH (MCU€3a0T MOCTE CHATHUSL Harpy3Ku). Y CIOBHOE
HamnpspKeHHe,

COOTBETCTBYIOILIEE TMOSBJICHUIO TIEPBBIX MPHU3HAKOB IUIACTHUECKON JedopManuu
(ocraroleiics mocie CHATUSL Harpy3KH ) Ha3bIBAETCS HPeoe1oM Ynpy2oCmu.

7 —mpenen ynpyroctu Mlla;
P

y" — Harpy3ka B Touke B, H;

0— HavaJibHas IJIOMAadb IOIIEPEYHOro CCUCHUA 06pa3ua, MM .
Touku 4 1 B nexaT 00bIYHO OIH3KO ApPYTr OT Apyra, I0O3TOMY Ha MMPAaKTUKE IS CTaJIU

yn

Oy O
Toukoit C Ha TuarpaMMe OTMEUYEHO HAYaJio TOPU30HTAILHOM MIOMIAAKH (TIOMIAJAKH TEKY4ECTH ),
KOTOpasi COOTBETCTBYET Y/UIMHEHHIO 00pasiia 6e3 3aMeTHOTO YBEJIIMYCHUS HArpy3KH.

Haumensiiee HAaIIpsKCHUE, IIPH KOTOPOM 0e3 3aMEeTHOro YBCIMYCHUA HAIPY3KHU IIPOAOJIZKACTCA
I[e(l)OpMaI_[I/IH HCIIBITYEMOI'O 06pa3ua Ha3bIBACTCA d)muuecmun npederM meKyuecmu.

PT
FO
Pr_ Harpyska B Touke C, H;

TeKy‘{eCTb XapakKTepHasa TOJIBKO I MaHOYFHepOﬂHCTOﬁ OTOXOKEHHOM CTaad H HEKOTOPBIX
MapokK JIaTyHH (pI/IC 2, 6) BBICOKOYTJ'IepOI[I/ICTHC CTaliu U ApYru€ MCTAJUIbl HC UMCHOT IJIOMIAaZIKH
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HaNpsDKEHHE TP KOTOPOM pacTATUBAEMbIN 00pa3el] Mojy4aeT OCTaToYHoe yuinHeHue, pasHoe 0,2%
OT HAYaJbHOM JIIUHBI:

Oy =

o N
0.2 ycrioBHBIN Tpezen Tekyuectu, MIla;

P
0.2 _ Harpyska, COOTBETCTBYIOIIAs OCTATOYHOMY YNTHHEHUIO

Aloyg = 0,002'0

Touka /[ moka3piBaeT HaumOOJIBIIYIO HAarpy3ky, KOTOPYIO MOET BbLAEpXkKaTb oOpasen 0e3
paspylieHus. YCIOBHOE HalpsDKeHUE, OTBEdarolllee HaumOOJbIIe Harpyske, MpeauiecTByomen
paspyuieHuo oOpasia, Ha3bIBAETCsl nPedenoM RPOYHOCHU RPU PACMANCEHUU

05— npenen npoYHOCTH (BPEMEHHOE COTPOTUBIICHHE pa3phiBy), MIla;

Pra _ Harpyska, Ipe/iiecTByoas pazpyuienuto, H.

Xpynkue MaTepuaibl IPU Harpy3Ke pa3pyliaroTcs.

B mutactuuHbIX MaTepuanax Npu JOCTHXKEHUH 3TOM Harpy3ku oOpaszyeTcs CHIIbHOE MECTHOE
cyxeHHue, oOpasyercsi «iielika». PaBHOMepHas miactuyeckas aedopMalivs MEepexoguT B MECTHYIO,
COCPEJIOTOYEHHYIO B IIIEHKE.

B Ttouke K mpoucxomut pazpymieHue oOpasma. HampspkeHue, ompenensieMoe OTHOIIECHUEM
Harpysku Pp,;, B MOMEHT pPa3pblBa K IJIOMIAH IMOIEPEYHOIO CEYeHUs oOpaslia B MeCTe pa3pbiBa
Ha3bIBAECTCSl UICTUHHBIM COIIPOTHUBIICHUEM Pa3pbIBY S:

S = Ppaa.

K

P4 _ garpys3ka, B MOMEHT pa3pbiBa obpasma, H;

2
FK — IJI01Iaab IOIIEPCYHOTO CCUCHUA 06pa3ua IIOCJIC pa3peiBa, MM

IToka3zaTeay MJIACTHYHOCTH
KpoMe npoyHOCTHBIX XapaKTEPUCTHUK MPU MCIBITAHUHM HA PACTSHKEHHUE OMPEEISIIOT MOKa3aTen
IJIACTUYHOCTU: OTHOCUTENILHOE YAJMHEHHE U OTHOCUTEIBHOE CyKEeHHE 00pasiia.
Ommuocumensnoe yonunenue nocie paspwiea d, (%) — HanbosbIee YITHHEHHE, 10 KOTOPOTO
obpazen aepopmupyercs mocie pa3pyueHusl.

0= I"I;Io-lOO% = %-100%
0 0

lo u |, — HavanpHas ¥ KOHEYHAs JUTMHA 00pa3ia, MM;

Alyen— abcomoTHOE yIHHEHHE 00pas3iia, onpeeseMoe H3MepeHneM 00pasiia Mocle pa3phiBa,
MM.

OTHOLIeHNEe YMEHBUICHUS IUIOLIaaM TONEepeyHOro cedeHusi oOpasla B MecTe pas3pbiBa K
HayaJIbHOW TUIONIAM TOMEPEYHOTO CEYEHHs HAa3bIBAECTCS OTHOCHTEJIBHBIM Cy/KEHHEM  IocJjie
pa3psiBa y,(%).
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F,—F
y=—2—".100%
FO
Fo — HaYaIbHast IUTOIIA b TIONIEPEIHOTO CEUCHHs 00pa3Ia MM ;

2
F,— KxoHe4Has miomaap MoNnepeyHoro ceYeHus 0opasia Mm*.

3aganue 2:

HOCTpOI/ITI) I[HarpaMMy CXKaTusda CTalIl U I[peBCCI/IHI)I

IMopsi1oK BBINOJTHEHHS PAOOTHI:

1. [IpennosxeHHsle Ui UCOBITaHUSA OOpa3Lbl 3aMEPSIOT U, IOOYEPETHO YCTAaHABIMBAsA UX

MEX]ly OTIOPHBIMH TUTUTaMHU MaiuHbl Y MM-20, moaBepraroT CTaTH4eCcKUM Harpy>KeHHUsIM, B ITpoIiecce
KOTOPBIX Ha AWArpaMMHOM almapare MPOHU3BOJWUTCA 3allUChb AUAarpamMm CXaTusad COOTBETCTBYIOIIHUX
MatepuanoB. Il0 KOHTpPOJBHOW CTpeliKe WIKaJIbl CHJIOM3MEpUTENs (PUKCHPYIOTCS MaKCHMajbHbIE
Harpy3Ku JJis KaKJ0ro U3 00pas1os.

2. [Io mosydeHHBIM JuarpaMmam CKaTHs ONPENENIIIOT MAaKCUMAIIBHYIO Harpy3Ky CiKaThs
CTalbHOTO 00paslia M pa3pyllaoniie Harpy3Ku Ui APYrUX 00pas3IoB, KOPPEKTHPYS MX 3HAUCHHS C
MOKA3aTeNSIMU CTPEJIKH CHUJIOM3MEPUTEIIS, 3allMCHIBAIOT TMOKa3aHWs B JKypHaI wucnblTaHuid. [lanmee
OMPCACIIAIOT XapaKTCPHBIC 3HAUCHU A HaprI)KeHI/Iﬁ " IIPOU3BOJAT 3aIIMCHU B XXypHAaJI HCHOBITAaHUH.

3. Heo0xomuMo caenath 3apHCOBKY pa3pyHIEHHBIX OOpa3lOB M OMHCATh XapakTep WX
paspyuienus. JlaTb CpaBHUTENBHYIO XapaKTEPUCTUKY PabOThI HCIBITAHHBIX MaTepUasoB.

Xox pa0doThI:
Ucnerranns MaTCpraJIOoB Ha CXKATHUE MPOBOJAT Ha CICHUATBHBIX IMPECCaX WJIW YHHUBEPCAIbHBIX

HCTIBITATENIbHBIX MAIIMHAX MO CHEHHAIBHBIM METOJMKAM: JJIs1 CTaIW U 4yyryHa ucnosbzyerca [[OCT
25.503-80, 6erona — T'OCT 10.180-90, npeecunnl momepek Bosokon ['OCT 16483.11-72,
npeecuHbl B0k BoJokoH 'OCT 16483.10-73.

[TapameTpsl 06pa3LoOB, BUAEO U pe3yabTaThl UCIIBITAHUN Ha CXKaTHUE:

—cTanu

—YyryHa

—JIepeBa BJI0JIb BOJIOKOH

—IepeBa MomnepeK BOJIOKOH

—OeToHa (IIeMeHTHOTo 00Opasia)
OO0pa31ipl MaTepHraloB Ui UCTIBITAHUS Ha CYKATHE U3TOTOBIISIOTCS B BHJIE IIMJIMHPOB BHICOTOM h

u auametpoM d . J{ns ayryHa, Hanpumep, pekomenayetrcs auameTtp oT 10 mo 25 mm. OtHomenue h/d
NOJKHO ObITh B mpenenax oT 1 mo 2. Ilpu 3nauenun h/d >2 ckasbiBaeTcsi BIMSHUE MPOJIOJIBLHOTO
usruba. [Ipu 3Hauenuu h/d<1 B Gonblel cTeNeHN CKa3bIBACTCS BIUSHUE CUI TPEHHSI, BOSHUKAIOIINX
MEXIy TOpIamMu 00pasiia v OTIOPHBIMH IUIUTAMHU MAITUHBL.

Cunbl TpeHUs TOPMO3ST pa3BUTHE JedopMalliu y TOPIOB 00paslia, 4eM U OOBICHAETCS €ro
6oukooOpa3Has gopma B pesynbrare HcnbITaHuid. OZHUM U3 CIOCOOOB YMEHBILIEHUS CHII TPEHHS
SIBJIIETCS CMa3bIBaHUE TOPLIOB 00Opa3ia rpadutoM, rpaduTOBOM CMa3KOU WK NapaduHOM.

OO6pasipl U3 UCKYCCTBEHHOTO KaMHs (IIEMEHTHOTO WJIM WHOTO pPacTBOpAa) U3TOTABIMBAIOTCS B
BU/JIe KYOUKOB WJIM IIWJIMH/IPOB.

JlepeBsiHHBIE 00pa31bl U3rOTABIMBAIOT B BUJE MPAMOYTOJIbHOM Mpu3Mbl ¢ ocHoBaHueM 20 x 20
MM U BBICOTOH BJ0JIb BOJIOKOH 30 MM MM KyOMKOB co cTopoHO#t 20 MM u Ootee.

[Inactuunbple MaTepuanbl (MsArkas cTaidb, MeAb W Jp.) OJMHAKOBO XOpOUIO paboTaroT
Ha PACTSHKEHUE W CXKATHE, TOITOMY HCIBITAHUE HA C)KATUE SIBIISAETCS JONOJIHEHHEM K HCIBITAHUIO
9TUX MaTEpUAJOB HA PACTSKEHUE.
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JUie  [nnacTMYHBIX — MaTepUajoB MOAYJIb  ynpyroctu  E, mpenen  ynpyroctu u npenesn
TEKy4eCTH IIPU C)KAaTUM IPUMEPHO TE€ K€, YTO M MNpU pacTsokeHuu. llpm cxatuM NiaacTHYHBIX
MaTepUajoB CUjIa IOCTOSHHO Bo3pacTaeT (kpuBas | puc. 1), mpu 3TOM BeIWYMHY HaNpsKEHU,
COOTBETCTBYIOIINX pa3pyLIAIOLIeH CUIle, OIPEIeINTh HEBO3MOXKHO, TaK Kak oOpasell He pa3pyIiaeTcs,
a mpeBpalaercs B AUCK (puc. 2,a).

XapaKTepUCTUKH, aHAJIOTHYHbIE OTHOCUTEIbHOMY Y/UIMHEHUIO U OTHOCHUTEIBLHOMY CYXEHHIO
P pa3phiBE, IPU UCIIBITAHUN Ha CKAaTHE TAKXKE MOJTYYUTh HEBO3MOXKHO.

HcnplTanuio Ha C)KaThe TOJBEPraroT IJIaBHBIM 00pa3oM XPYIKHE MaTepHajbl, KOTOPbBIE, Kak
[IPaBUJIO, JIyYIll€ COMPOTHUBIISIIOTCS CXKATHIO, YEM PACTSIKEHUIO, U MPUMEHSIOTCS ISl U3TOTOBJICHUS
JJIEMEHTOB, paboTalolmux Ha cxarue. Jlig ux pacuera Ha IPOYHOCTh HEOOXOOUMO 3HATh
XapaKTEepUCTUKN MaTepUaloB, OJydaeMble IIPYU UCIIBITAHUU Ha CKaTHeE.

Ha puc. 1 kpuBag 2 mokasblBaeT quarpammy CxaTHsl 4yryHa, U3 KOTOPOM BHJHO, YTO 3aKOH
I'yka BbINOJIHSAETCS JIUIIb PUOINKEHHO B HAUaJIbHOW CTaJIuK HArpyKEHUS.

BepxHsisi Touka aMarpaMMbl COOTBETCTBYET paspyuiaroiiel Harpyske Fmax, onpenenus
KOTOPYIO, BBIYUCIISAIOT Mpees MPOYHOCTH MaTepHrala Ha cxkaTue ocmu=Fmax/A

Mia Y i
300 40
30
200
> 20
100 : 10
3 £
£

1 — manoyraepoaucToit ctanm; 2 — yyryHa; 3 — 6eToHa;
4 — COCHBI BJIOJIb BOJIOKOH; 5 — COCHBI ITOTIEPEK BOJIOKOH
Pucynox 1 - Jluarpammsl coxaTus:

Paspymienne uyyryHHoro oOpasiia MpOMCXOJUT BHE3AITHO TPU HE3HAYHUTENBHBIX OCTATOYHBIX
nedopmanusax. PazpyiieHuto npeamecTByeT 00pa3oBaHue TPEIIMH, PACTIONIOKCHHBIX IPUOIH3UTEIHHO
nox yriom 45° Kk oOpasyromuMm OOKOBOW TOBEPXHOCTH o0Opasia, T.€. IO JIMHHSIM JICHCTBUS
MaKCHUMaJIbHBIX KacaTelIbHBIX HaNpPsOKeHHH (puc. 2,0).

Xapakrep pa3pyiieHust 00pa3ioB U3 6eToHa (IIEMEHTHOTO PacTBOpa, KaMHs1) MOKa3aH Ha pUc. 2,B
— IIPY HATMYUH CHUJI TPEHUS MEOXIY TUIMTAMK MAIllMHBI U TOpIiaMu o0pasia. Pa3pyiieHne mpoucxoaur
MyTeM BBIKpAIlllMBaHMUs MaTepuaia y OOKOBBIX MOBEPXHOCTEH B cpeAHel yacTu oOpasia. TpemuHsl
o0pa3yroTcs noj yriaom 45° K IMHUU AEUCTBUS HATPy3KU.

Hpyrue Buaeo

HpI/I CHMXXCHUU CHUJI TPCHUA 3a CUYCT HAHCCCHUA CJIOA napa(bHHa Ha OIIOPpHBIC IMOBCPXHOCTU
o6pa3ua paspymicHue IMpoOUCXOAUT B BUAC MNPOJOJIBHBIX TPCHIUH, MATCpHall pPACCIAuBACTCAd 110
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JIMHUAM, NapauIeIbHbIM JCHCTBUIO CKUMAIOIIEH CUIIbI, U COIIPOTUBJIEHHE MaTepualla YMEHbIIAETCS
(puc. 2, r).

Huarpamma cxxaTusi OeTOHa noka3zaHa Ha puc. 1, kpusas 3. 13 auarpamMmbl BUAHO, 4TO pPOCT
Harpy3kd COINPOBOXKIACTCS YHPYrUMHU JeGOpMalUsAMU BIUIOTH [0 pa3pylIeHHs, YTO BOOOIIE
XapaKTEpHO Ul XPYIKUX MAaTEpUAIIOB.

/ 4 y g _.‘-"-‘.-' : " V - /}'
]

a 6 B r hsi ¢

oD

a — MaJIoyIJIepoAUCTas CTallb; O — YyT'yH; B — LIEMEHTHBINA pacTBOp 0e3 CMa3KH TOPLOB;

I — IEMEHTHBIN PacTBOP CO CMa3KOW TOPLOB; I — AEPEBO BJIOJIb BOJIOKOH;
€ — JIEpeBO TOIEPEK BOJOKOH
Pucynoxk 2 - Bua 06pa3iioB U3 pa3InyHbIX MaTEPHAJIOB JI0 U MOCIIE
WCIIBITaHUS Ha CXKaTHE:

OcoObiM cBO€OOpa3ueM OTIMYAETCS COMPOTHUBIICHUE CXKATHUIO JPEBECHHBI KaKk Marepuasa
AQHU30TPOITHOTO M O0JIAJIAIONIET0 BOJIOKHUCTON CTpYyKTypoiu. [Ipu ckaTum, Kak W TPH PacTsHKCHUH,
IpeBecrHa 00JalaeT pa3InyHON MPOYHOCTHIO B 3aBUCUMOCTH OT HAIPABJICHUS CKUMABIIEH CHIIBI IO
OTHOIICHUIO K HANPaBJICHHUIO BOJOKOH.

Buneo cxxatust ipeBeCUHBI BIOJIb BOJIOKOH

CxaTue IpeBeCHHBI ONEPEK BOJIOKOH

Ha puc. 1 u300pakeHbl 1uarpamMmbl CKaTHs 00pa3IoB U3 JPEBECUHBI 0JHOM mopoabl. Kpusas 4
WUTIOCTPUPYET CxxaThe 00pasiia BA0JIb BOJIOKOH, a KpUBasi 5 — mornepek BoIokoH. [Ipu cxaruu BIonb
BOJIOKOH JipeBecuHa 3HaunuTeabHO (B 8-10 pa3) nmpouHee, yeM Mpu C:KATUU TOMEPEK BOJIOKOH.

IIpn cxaTum BAOJAbL BOJOKOH oOpasen paspyliaeTcsl BCIEACTBHE CABUTA OJHOM YacTu
OTHOCHUTENIbHO JIpyrod (puc. 2, a), a NpH CXKATHUH TOMNEPEeK BOJOKOH JApEBECHMHA CKJIOHHA K
MIPECCOBAHUIO U HE BCETa YAaeTCsl ONPEeeIuTh MOMEHT Havaja pa3pyuieHus (puc. 2, ).

®dopma npeacTaBiIeHUs pe3yabTarTa:

3aIMTa JJa00paTOPHOH PabOTHI

Kpurepum oueHku:

Oyenka «OMAUYHO» BbICMABIAEMCS, €CIIU BBITIOTHEHA YCTHAS 3alllUTa PadOThI 10 KOHCIICKTY.

Oyenka «xopouio» 8vicmagisemcs, eCli BEpHO ONpeieNIeHbl XapaKTePUCTUKH MaTepralia

Oyenka «y0081emeopumenbHO» B8bICMAGIAemMcs, €CIH BEPHO TIOCTPOEHBI  JHarpammbl
PaCTSKEHUS U CKATHUSL.

Oyenka «Hey0081emMBOPUMENbHOY GbICMAGIAEMC s, €CIU JuarpaMMbl HE TMOCTPOEHBI U
XapaKTePUCTUKH HE OTIPEICIICHBI.
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Tema 4.3 Kpyuenue
IIpakTnueckoe 3ansitue Ne 11
Pacuer BaJjia Ha NIPOYHOCTD U KECTKOCTH IIPH KPY4YeHUH

Henab: B pe3ynpTaTe BBINOJIHEHUS padOThI CTYIAEHT AOJDKEH 3HATh IIpaBUIIa MOCTPOEHUS DIIIOP
KpYTALIMX MOMEHTOB U KacaTeJIbHbIX HANPSKEHUHN B MONEPEYHOM CEUYEHUU Opyca, yMETh C IIOMOIIBIO
METOJ]a CEYEHUW CTPOUTH DMIOPHI KPYTSAIIMX MOMEHTOB M KACaTEJIbHBIX HAIPSKEHUM, BBINOJIHATH
pacyeTsl Ha IPOYHOCTh U )KECTKOCT.

BeinosiHuB padory, Bbl Oyaere ymeThb:

Y1 1 npou3BoaUTh pacueTbl MEXaHUUYECKUX Mepeaad U MPOCTEUITNX COOPOUYHBIX €INHULL;

VY1 2 onpenensaTe HaIpPsHYKEHUS] B KOHCTPYKIIMOHHBIX 3JIEMEHTAaX.

MarepuajbHoe o0ecniedeHue:

KoHcrnekt nexiuii, MHCTPYKLHMS 10 BBINOJHEHHIO paboThl, VHTepHET-pecypchl, JIMHEHKa,
KapaHJall, JJACTHUK.

3ananmue:

PaccunTtarh KOHCTPYKIMIO HA IPOYHOCTD U KECTKOCTh

Ilopsinok BbINOJHEHHS PadOTHI:

1 PaccMOTpeTh TEOPETHUECKHUE TIOJIOKEHUS.

2 3y4nTh METOIMKY pacdeTa Ha MMPOYHOCTH IIPU PACTSKEHUH U CIKATUU.

3 OTBETUTH HAa KOHTPOJIBHBIE BOIPOCHI.

4 CnenaTh BBIBOJI.

Xox pa0doThI:
Ipumep. CranbHoii Ban guamerpoM 40 MM mepepgaer MomiHOCTh 1SkBT mpu yrioBoi

ckopoctn 80 pan/c (pucyHOK 1); MpPOBEPUTH MPOYHOCTh M KECTKOCTh Baja, €CJIHM JOIMYCKaeMOe
HanpspkeHue kpydenust 20 Mlla. Moayns ynpyroctu npu casure 0,8 ¢ 10° MIla. Jomyckaemslil yro
3akpyuuBanus [@o] = 0,6 rpam/m. [locTpouts >mIOpy KacaTelbHBIX HAMPSHKCHHH W ONPENCTUTh
3HaYEHHUE KacaTeJIbHOr0 HANPSKEHUS B TOUKE, YIaJeHHONW Ha 5 MM OT OCH Baja.

ma? m 1
S T max= 14,56 MIla
a) 6)

a) CTAJIbHOM BaJl; 0) JIIOpa KacaTelIbHBIX HAPSIKCHUH

Pucynok 1 — Cxema Bana
Pewrenue

OnpenenseM BpalllalOIIMil MOMEHT Ha BaJly:
| 15« 1000 X
“.";‘_ \[':: I\Tflf!

U
HpOBepKa IMPOYHOCTH BaJia. 3 YCJIOBUSA PABHOBCCUSA

I
) n = -]\

iy = I = i1 = Ny iViy
YcnoBue npoYHOCTH:
\,
W,
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IZIe TK — PacyeTHOE HANPSIKEHHE B ce4eHUU; MK — KpyTSIIMi MOMEHT B cedeHuH; Wp —
MOMEHT COIPOTHUBIIEHNUS; [TK| — JOIMYCKaeMO€ HaIPSHKEHUE KPyUEHHUSI.

3.7 = —2— = 14,65 MITa

W, =0,2d° = 0,2 - 4 12 800 sem?

[Ipounocts obOecrieyena. MakcuManbHOE KacaTeNIbHOE HANPSKCHUE B CEYCHUHU
14,65 Mlla < 20 MI1a.

[IpoBepka xKEeCTKOCTH. Y CIIOBHE )KECTKOCTHU:

AT
Vi

G.7T.

~3
rae (o [J OTHOCHUTENbHBIA YroJ 3aKpyduBaHUs, Jv — TMOJSPHBIA MOMEHT HHEPUUH TPHU
KkpydeHud; [@0] — momyckaeMbIil yroj 3aKpydruBaHusI.

Yron 3akpyynuBaHus ydacTka

= 9.107" pag/mm = 9-107° pan/m

ol = 0,6 rpaa/m = 0,01 pajg/y > 0,009 pag/m

JKecTrocTh 00ecrieueHa.

6. Tloctpoum »miopy KacaTeNbHBIX HAIPSHKEHWW B TIOTMIEPEYHOM CeuYeHHH (pUCyHOK 1, 0).
OnpenenuM HanpsiKEHUE B TOUKE, YIAJIEHHOW HA 5 MM OT OCH BaJja.
I'/P = Tmax/TB-
mmax = 14,65 MI1a.

20 14.65 14655 <
—_—=— 7 = —— 3,66 MIla.

) TR 20
KoHTpoJsibHbIE BONIPOCHI M 33 JaHUS
1. Onpenenute KpyTAIHUA MOMEHT B CEUCHHUH 2-2 (PUCYHOK 2).

meI8Hm m=24Hm m=I16HMm

NN TN

" = ALl
Ty = vy

N
’Zﬂ—i

Pucynok 2 — Cxema Bana
2. B kakom Tmopsake panudOHANbHEE PACHONOKHUTH IIKUBBI, YTOOBI TMOJYYUTh
MHUHHUMAaJIbHYIO Harpy3Ky Ha Bai? Vcnosib30BaTh CXeMY PUCYHOK 2.
3. Kax n3menuTcst HanpsiKeHUE B CEUEHHH, €CITU JUaMETP Bajla yMEHBIIUTH B JBa pa3a?
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4. [IpoBeneHsl pacyersl Bajla Ha MPOYHOCTb M KeCTKOCTh. [lomydeHo: muamerp Bana u3
pacuera Ha IPOYHOCTH 65 MM, TUaMeTp Bajia U3 pacuyera Ha kecTkocTh 70 MM. Kakum nosmkeH ObITh
Bajn?

5. Kak n3MeHuTCst yroJ 3akpy4rBaHus Baja, €CiIM KPyTAIIMA MOMEHT YBEJIMYUTh B 4 pasa,
a InaMeTp yMEHbIIUTH B 2 pa3a’?

6. HanwumumTe ycaoBHsS MPOYHOCTH M KECTKOCTH MTPH KPYICHUH.

®opma npeacTaBiaeHus pe3yabTara:

3aluTa NPAKTUYECKON paboThI

Kpurepuu onenkn:

Oyenka «omauyHo» 6blCMAsAemcs, €CIIU BHIIIOJIHEHA YCTHAS 3alIUTa PAOOTHL

Oyenka «xopouioy 6biCmMmaegasemcs, eClIi BEPHO OIPE/IECIICHbl Harpy3KH Ha CTEP>KHU.

Oyenka «y0061emeopumenbHo» GblCMABIAemcs, €CI BEPHO ONPEICNIEHbl PEAKIIUU OIIOP.

Oyenka «Hey0081emeopumenbHoy 6blcmaegisaemcs, eClli Peakliuu OIop U Harpy3KH pacCUUTaHbI
HE BEPHO.
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Tema 4.4 U3ruo
IIpakTnueckoe 3ansiTue Ne 12
ocTpoenue 3mop Q u M5,

Llesib: UMETH MpeACTaBICHUE O BUIaX U3rH0a U BHYTPEHHUX CHIIOBBIX ()aKTOpaxX B CEUEHUU IPH
n3rube. 3HaTh METOMBI ONPENENICHUSI BHYTPEHHUX CHJIOBBIX (PAKTOPOB M YMETh MMH IIOJIb30BATHCS.
3HaTh OCHOBHBIE IIPaBUJIa U MOPSAJOK NOCTPOEHHUS 3ITIOP MONEPEUHBIX CUJI U U3TMOAIOLIUX MOMEHTOB.
YMeTh CTPOUTH 3MIOPHI NONEPEUHBIX CHII U U3THOAIOLINX MOMEHTOB.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Y1 1 npou3BoaUTh pacueTbl MEXaHUUYECKUX Mepeaad U MPOCTEUITNX COOPOUYHBIX €INHULL;

VY1 2 onpenensaTs HaNpsKEHUS! B KOHCTPYKIIMOHHBIX 3JIEMEHTAX.

MarepuajbHoe obecrnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHMS 10 BBINOJHEHHIO paboThl, VHTepHET-pecypchl, JIMHEHKa,
KapaHJall, JJACTHUK.

3ananmue:

[lo merony ceyeHMII MOCTPOUTH SHIOPHl H3THOAIOIIMX MOMEHTOB U IONEPEYHOM CHJIBL
OrnpenenuTh ONacHOE CEUCHUE

Ilopsinok BbINOJIHEHHS PadOTHI:

1 PaccMOoTpeTh TEOPETHUECKHE TTOJTOKEHUS.

2 VI3y4uTh METOJUKY ITOCTPOECHHUS S0P MOMEPEUHbIX CHUJI U U3THOar0IINX MOMEHTOB.

3 IlocTpouTh 3MIOPHI MONEPEYHBIX CUIT U U3THOAIOIIUX MOMEHTOB.

4 CnenaTh BBIBOJI.

Xox pa0doThI:
IIpumep. Ha nByx onmopHyo 06aiKy JEHCTBYIOT COCPEIOTOUYCHHBIE CHUJIBl U MOMEHTHI (PUCYHOK

1). [locTpouts 3MIOPHI NOMEPEUHBIX CHJT U U3TMOAIOITINX MOMEHTOB.

* m =80 kH " m Fa= 70 kH
R4 Rs J'
A
c BA D|:
x 6m Fi1=35xH 4mM e i "
70 xH
3
Smopa
36 kH |1xH 4
| - 2nopa
Mx
|
| '
\‘"L 136 kH - M 140 kH ™
N216 xH-M
I yu. 2 yy, 3 yu.
i€ : | = : ?

Pucynox 1 — Dmropbl ONEpeYHbIX CHIT M U3THOAIOIINX MOMEHTOB 2-X OTIOPHOM Oalku
s IByX OMOpPHOM Oallku MOCTPOCHHE S0P HAYMHAIOT C ONPEIENICHHUs OMOPHBIX peakuui
Oanku. [lng ux ompeneneHuss HCMOJIb3yeM CUCTEMY YpPaBHEHUIl paBHOBECHS, COCTaBJsieM [Ba
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YpaBHCHHUA MOMCHTOB OTHOCHUTCIIbHO HIAPHHUPHBIX OIIOP. 3arem MMPpOBOJUM HPOBCPKY IMPABUIIBHOCTU
pelICHu 10 YPAaBHCHUTIO

.
ZF =0

Ky
Pewenue
Ornpezenenue peakuuii B ornopax.
YpaBHEHHUsI paBHOBECHS:
>.my =0 Fi 64+m-—=Rg 104+ F3-12=10
-3064+80—-Rp-104+70+12 =0
Rp <10 = =210 + 80 + 840;
?1,‘ = T1 l\'H‘
Ymp=0; RA- 104+ F) - 4d4+m+ F-2=0;
Ri-10+80+35-44+70-2=0;
Ri-10 = =80 — 140 — 140 = —360;
Ry = —36kH.
Peakmus B orope HampasiieHa B 00paTHYIO CTOPOHY.
ITposepka: 2. Fy=0;

~Ra+ i+ Rg—F,=0; -36 4+ 35471 =70 =0.

Peakuuu onpezaesneHsl BEPHO.

Jlyig ynpoIieHus pacyeToB MPH MOCTPOESHUU AMIOP MONEPEYHBIX CHII U U3THOAIOIIMX MOMEHTOB
MO>KHO TPOBECTH pacyeT MO XapakmepHulM moukam 6e3 COCTaBICHUS YpaBHEHHUIA.

JIst 3TOTO WCTOJB3YIOT HW3BECTHBIE CBS3W MEXKIY IONMEPEYHOM CHIIOW W W3ruOaronum
MOMEHTOM U MpaBUjIa MOCTPOECHUS JITIOP.

Yuacmox 1 (ot Touku A 1o Touku C).

B Ttouke A npunoxkena peakuus Ra, nampasinenHas BHu3. [lomepeuHasi cuia Ha ydacTke
nocrostaHa; W1 = fla = —d0EH

MoMeHT B Touke 4 paBeH HYJIO.

Touka C (cneBa). [Ipunoxkena BHemHss cuna F; = 35«kH, nanpaBieHHas BBepX, — 37€Ch
BO3HHMKHET CKauyoOK BBepx Ha BennuuHy 35 kH. MomenT B Touke C (ciaeBa) MOKET OBITH pacCUMTaH IO
W3BECTHON 3aBUCUMOCTH

;F‘.’./'-VI"“‘ — /'x'] 0 ‘l.’,l.‘” 30— _36-6 = ~216 kH ‘M

Yuacmox 2 (ot Touku C crpaBa A0 TOYku B).

CHPana y -
[Monepeunas cuna B Touke C (cipasa) paBHa o Ra+ Fy
/yCIpana _96 1 qr ~1%H
B TOYKEC C HpI/IJIO)KeHa BHCIITHAS Hapa cnujgll ¢ MOMCHTOM SOKH'M, CJICOOBATCIbHO, 31CCH
HpOHBH}IeTC}I CKAQ4YOK Ha BeHI/IqI/IHy HpI/IJ‘IO)I(eHHOFO MOMCHTaA.
M < e ME™ 4 m; M, S -216 + 80 136 xH-m

CLABRA
'S ny

[TonepeyHas cuia Ha BTOPOM y4acTKe MOCTOSIHHA: < ¢ ¢

41



MowmeHT B Touke B ompenensiercs mo 3aBucumocta M, =-Ra* 10+ F1 * 4 + m; M, =-36 + 10
+ 35 ¢4 + 80 = -140xH-Mm.

CripaBa ¥ ciieBa OT TOUKH B MOMEHT UMEET OJMHAKOBbIE 3HAYECHMSL.

Yuacmox 3 (ot Touku B (crpasa) g0 Touku D).

B touxe B npuioxeHa BHelHsIs cuiia Re. 31ech nosiBisercs ckadok Ha BenuuuHy 71 xH,

Qe=—1+71=70xH.

Jlanplie 1o y4acTKy IoIiepeyHasi cujlia He u3MeHsercs. MoMeHT B Touke D paBeH Hyio, T. K.
3/IeCh HE TPUIIOKeHa BHEHH napa cut: Mp = 0.

PaccmoTpenune monepeyHbIX CHII M M3THOAIOIIMX MOMEHTOB MOXHO OBLJIO TPOBECTH CIeBa
HaIpaBO WJIM CIIpaBa HaJIEBO.

[lIo mosiyyeHHBIM 3HAYEHMSIM CHJI U MOMEHTOB CTPOMM D3IIOpHI (3MIOpHI MOJ CXEMOW Baia,

pUCYHOK 1).

®opma npeacTraBiaeHus pe3yabTara:

3aluTa NPaKTUYECKO paboThI

Kpurepuu onenkn:

Oyenka «omauyHo» 8blCMAassemcs, €CIIv BHIIIOJIHEHA YCTHAS 3alIUTa PaOOTHL

Oyenka «xopouioy 6biCmaegisemcs, €ClI BEPHO OIPEIETICHbI Harpy3KH Ha OaJKy.

Oyenka «y0061emeopumenbHo» GblCMasIsAemcs, CI BEPHO ONIPEIeNIEHbl PEAKLIUU OIIOpP.

Oyenka «Hey0081emeopumenbHoy 6blCmaegisaemcs, eClli Peakliui ONop U Harpy3KH pacCUUTaHbI
HE BEPHO.
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Tema 5.1 OcHoBHbBIe moJ10KeHus1. O01IMe cBeeHNs 0 nepegayax @pUKIUOHHBIE epeJadu U
BapHAaTOPBI

IIpakTuyeckoe 3ansitue Ne 13
CocraBiieHHe KHHEMAaTHYeCKHX CXeM IPHBOI0B

Henb: wuMerp npeacTaBI€HHE O MPUBOJAAX YCTPOMCTB. 3HATh METOJbl COCTaBJICHMUS
KMHEMAaTUYECKUX CXEM IPUBOJOB U YMETb UMM II0JIb30BAThCA. YMETh BBIOMpPATh PEAYKTOP JUIs
IIPUBOJA.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Y1 1 npou3BoaUTh pacueTbl MEXaHUUYECKUX Mepeaayd U MPOCTEUIUX COOPOUYHBIX €INHULL;

VY1 2 onpenensaTe HaNpsKEHUsI B KOHCTPYKLIMOHHBIX 3JIEMEHTAX.

MarepuajbHoe obecrnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHS 10 BBINOJHEHHUIO paboThl, VHTepHET-pecypchbl, JIMHEHKa,
KapaHJall, JJACTHUK.

3aganue:

CocTaBuTh KMHEMaTH4YeCKHe CXeMbl IPHBO/0B:

— C WIMHAPUYECKUM PEAYKTOPOM U PEMEHHOM Iepeiavyeil;
— C KOHMYECKUM PEAYKTOPOM M LIEMHOU Iepeadei;
— C YepBSIUHBIM PEAYKTOPOM U LIETHOM nepeaayei.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKHE TTOJTOKEHUS.

2 VI3y4uTh METOJUKY MTOCTPOCHHS] KHHEMATUYECKUX CXEM MPUBOJOB.

3 BrINoJHUTE 3aJaHuE.

4 CnenaThb BBEIBOJIL.

Xox padoThI:

Ha pucynke 1 npeacrtaBieH npuBO/I C IIEMTHOM Mepeadyei.

2
3

M M X 4
1 pe -—
1 — OBICTPOXOIHBIN BaJl; 2 — TUXOXO/IHBIN Baj; 3 — BeAyllasi 3Be370UKa;
1 — BegoMas 3Be3104Ka
Pucynok 1 — IlpuBon ¢ nenHoit nepenayeit

Haubonee pacpocTpaHeHbl CXeMbI PEIyKTOPOB, U300paKEHbI HAa PUCYHKE 2.
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LIAJIMHIPUYECKUI KOHMYECKUI YEePBSAYHBIN

Pucynok 2 — Kunemaruueckue cXeMbl peIyKTOPOB

®opma npeacTraBiaeHus pe3yabTara:

3aluTa MPAaKTUYECKO paboThI

Kpurepuu onenkn:

Oyenka «OMauUHO» GbICMABIIAEMCsl, €CIIM BEPHO COCTABJIECHBI BCE CXEMBbI U BBINIOJHEHA YCTHAs
3aIuTa padoThI.

Oyenka «xopouio» BEpPHO COCTABIICHBI IBE CXEMBI.

Oyenka «y0061emeopumenbHo» GblCMAsIAemcs, CiIi BEPHO COCTABIIEHA OJHA CXEMA.

Oyenka «Hey0081emeopumenbHoy 6blCMAasAemcsl, €ClIM CXeMbI IIPUBOJIOB HE COCTABJICHBI.
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Tema 5.2 3y6uarsie nepenaun. O0mue cBeIeHUsI 0 PeAYKTOPaXx

JlaGopaTopHoe 3aHsiTHe Ne 2
H3yveHne KOHCTPYKIUHA Pa3JMYHBIX THIIOB PeAYKTOPOB.

Heab: umeTh npeAcTaBlIeHUE O PAIMYHBIX THUIAX PEIYKTOPOB. 3HAThb METOJbl COCTaBJICHMUS
KMHEMAaTUYECKUX CXEM PEAYKTOPOB. YMETh BBIOMPATh PELYKTOP AJIsl HPUBOJIA.

BeinosiHuB padory, Bbl OyieTe yMeThb:

VY1 1 npou3BoUTh pacueThl MEXaHMUECKUX Tepead U MPOCTEHIINX cOOPOYHBIX €ANHMLL;

VY1 2 onpenensaTe HaNpsKEHUs] B KOHCTPYKLMOHHBIX 3JIEMEHTAX.

MarepuajbHoe o0ecnieyeHue:

Mopnenu penykropoB. KoHCIEKT JeKIMI, MHCTPYKLMS IO BBINOJHEHUIO paboThl, VHTEpHET-

pecypchl, JIMHEHKa, KapaH1all, JaCTHK.

3aganue:

CocTaBUTh KHHEMATHYECKYIO CXEMY TMPEITI0KEHHOTO PEAYKTOpa M OIMUCATh €ro Ha3HAYeHHE U
KOHCTPYKIHIO.

IMopsiaok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKUE TTOJIOKEHUS.

2 V3y4nTh KHHEMATHYECKHAE CXEMBI PeYKTOPOB M X KOHCTPYKIIHIO.
3 CocTaBUTh KHHEMAaTHYECKYIO CXEMY MPEIOKEHHOTO PEAYKTOPA.
4 CnenaTb BBEIBOJIL.

Xox pa0doThI:

1. HazHayeHue peayKTopoB

TpamuiMoHHass cxeMa TJIABHOTO IMPHBOJIA MPOKATHOTO CTaHA BKIIFOYAET PEIYKTOP, KOTOPBIN
obOecnieunBaeT HEOOXOJMMOE MEPETATOYHOE YHMCIO MEXAY AJIEKTPOABHUrareieM U paboueil KIETHIO.
Bo MHOTHX ciydasx, Korja nepeaaTroqHoe YUCIIO PeIyKTOpa MEHBIIIE YeThIPEX U MOIIHOCTh MPUBOIA
HEBEJIMKa, PEAYKTOp OOBbEIUHSAIOT C IIECTEPEHHOI KIeThio B 0JHOM Kopmyce. Kak mpaBuio, Takue
KOMOMHUpPOBaHHbIE MIECTEPEHHBIE KIETH-PEAYKTOPBHl H3TOTOBJSIOT A MHOTOBAJIKOBBIX CTaHOB.
Penykrop mpuMeHSIOT TIpU 4acToTe BpamieHus padbounx BajakoB mMeHee 250 o6/muH. [Tpu Gosbmiem
yrciie 000pPOTOB BBITOJHEN MPHUBOJ C TUXOXOJHBIM 3JIEKTpOABUTaTeeM 0e3 penykTopa. Y KPYIHBIX
4acTO pPEBEPCHUPYEMBIX CTaHOB (HAmpUMeEp, y TOJCTOJUCTOBBIX) PEAYKTOPbl HE MPUMEHSIOTCA,
MTOCKOJIBKY TUXOXO/IHBIH 3JIEKTPOIBUTATENb JIETUYe PEBEPCUPYETCS.

PeaykrTop - MexaHu3M, MpeAHa3HAUYCHHBIA JUIsl IEpeadyr BpalleHUsl OT 3JIEKTPOJBUTATENs K
WCIIOJIHUTENIBHBIM MEXaHU3MaM JJIsi YMEHbBILEHUS YIIIOBOM CKOPOCTH U YBEJIMYEHUS KPYTSIIETO
MOMEHTA.

2. Tunsl pexyKTOpPOB

Tun pemykropa ompeaensioT Mo BUIY 3yO4aThiX mepedad u st 0003HAYEHHUS MPUMEHSIOT
MIPOIUCHBIE OYKBBHI:

- 1] — yununopuueckue,
- K — xonuueckue,

Y —uepeaunvie;

- K] — xonuuecko — yununopuueckue u m.o.
ITo umcny cTyneHei peaykTopsl ObIBAIOT:

- oOHOCmyneHnuamuvle,;

- ogyxcmynenuamuole,

- mpexcmyneniamole

3. KunemaTnyeckue cxeMbl peIyKTOpPOB
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Haubouee pacipocTpaneHHBIE CXEMBI PEAYKTOPOB, N300paKEHBI HA PUCYHKE 1.

Ha puc. 1,a u3oOpaxkeH OJHOCTYNEHYAThI LHMIMHAPUYECKUIN penykTop. Takue peayKTopbl
BBIITYCKAIOT C MPSIMO3YObIMH, KOCO3YOBIMH U IIEBPOHHBIMHU KOJIeCaMH. [IByXCTyneHYaThle PelyKTOPbI
BBITIOJIHSIOT TI0 pa3BepHyTO# (puc.1,0) u coocHoit cxemam (puc. 1,8). CooCHBIE PeIyKTOPHI YIOOHBI,
€CJI HY)KHO IOJIyYUTh OJHY JMHHUIO BaJOB COECIUHSAEMBIX MEXAHHU3MOB, UMEIOT MaJlble TabapUTHBIE
pa3Mepsl 1O JUIMHE, B HUX JOCTUTaeTcs OJUMHAKOBOE CMa3blBaHME KOJIEC M3 BaHHBI, NPU 3TOM
YBEJIIMUUBAIOTCA TabapuTHbIE pa3Mepbl BIoJIb ocedl BayioB. lllupoxue penykTopel 0003Ha4arOTCA
oyksoit I, y3kme - ¥V, coocuble - C.Jns yaydimieHUs yCIOBHH pPabOTBl TUXOXOIHOW CTYIICHH
UCTIOJB3YIOT PEIYKTOPbl C Pa3JBOCHHOW OBICTPOXOJHOW CTyHneHblo (pHC. 1,r), pPEayKTOpHI C
Pa3/IBOCHHOM CTYINEHbIO 0003HavaroTcst OykBoit 1.

TpexcryneHuarble pelyKTOphI BBINOJIHSIOT MO pa3BepHyToi (puc. 1,1) u pa3aBoeHHOU (puc.
1,e) cxemam.

Ecnu xoMmoHOBKa MamivHbl TpeOyeT B3aUMHOW MEPHEHIUKYISIPHOCTH OCEH BXOJHOTO U
BBIXOJJHOT'O BaJIOB, IPUMEHSAIOT KOHMYEecKue (puc. 1,5K) WM KOHMYECKO-LUMWINHApuYeckue (puc. 1,3)
PEAYKTOPBI.

bonpmne mnepepgarouyHble  OTHOLIEHMS, IUIABHOCTh, OECIIYMHOCTh M BO3MOKHOCTh
CaMOTOPMOKEHHUS O00ECTICUMBAIOT YEPBSYHBIE PEAyKTOpHI (pHCyHOK 2). BbicOKOoe mepemaTodHOe
OTHOIIEHHE TPU HHU3KOM YPOBHE IlIyMa HMEIOT JABYXCTYNEHYATble 4YEpBSUYHbIE U YEPBAYHO-
HWIMHAPUYECKHUE PEYKTOPBI.
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Pucynok 1 - HauGonee pacnpocTpaHeHHbIE CXeMbI 3y0UaThIiX peAYKTOPOB: a — OJAHOCTYIIEHYATHIi; O
— IBYXCTYIEHYAThIN pa3BEePHYTHIN; B — JABYXCTYIEHYATHIM COOCHBIN; I — JABYXCTYIIEHUYATHIN C
pa3IBOCHHOM CTYNEHbBIO; 1 — TPEXCTYIEHUYAThI pa3BEPHYTHIN; € — TPEXCTYNEHYAThIH C
pa3aIBOCHHON MPOMEXKYTOYHOM CTYIEHBIO;

K— KOHquCKHﬁ; 3 — KOHI/ILIGCKO'HI/IJ'II/IHI[pI/ILIeCKI/Iﬁ

Pucynox 2 - Cxembl 4epBSYHBIX PEAYKTOPOB: a — OJHOCTYIEHYATHIH; 6 — JBYXCTYNEHYATHIH;
B — YEPBSIYHO-LMINHAPUUECKUI
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UYepBsiuHbIE PEOYKTOPHI BBIMYCKAIOT C HWXKHUM (puc. 3,a), BepxHUM (puc.3,0), GOKOBBIM
(puc.3,B) ninu BEpTUKAIbHBIM (pHUC.3,T') paclonoKeHUEM YEPBSIKa.

[7)
A ——

Pucynoxk 3 - Cxembl 4YepBSIUHBIX PEYKTOPOB:
a — HIDKHUHN 4epBsK; O — BEpXHUHN YEPBSIK;
B — OOKOBOM 4epBSK; I — BEPTUKAIbHBIIN YEPBSIK;

OcHOBHBIE HEIOCTATKH YEePBIUHBIX peaykTopoB — Hu3kuit KI1JI u Manbrii pecypc paboThI.

4. KoHCTPYKIIUAl PeIYKTOPOB

B TexHuke mpumMeHsroTCs 0HO - (TIPH 9acToTe BpalieHus padounx BaakoB 200...250 06/mMuH),
nByx- (40...50 o6/mMuH) W oueHb peako TpexcryneHudatsie (10...15 o6/muH) penyktopbl. U3

JBYXCTYIEHYATHIX [HJIMHIPHYECKUX PEIYKTOPOB NPUMEHSIOT PEIYKTOPHI, BBINOJHEHHBIE IO
pPa3IBOCHHOM cxeMe (pUCYHOK 4).

Pucynok 4 - PenykTop ABYXCTyHeHUAThIM IUIUHAPUYECKHii: 1, 7 — 3yOuaThie Kojeca; 2, 6 —
ecTepHy; 3, 4 — TUXOXOIHBINA U OBICTPOXO/IHBIN BaJIbI,
5 — xopnyc; 8 — nonymy¢Ta; 9 — MOAUTUITHUK
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dopma npeacTaBiIeHUs pe3yabTara:

3aIuTa JIabopaTopHOU paboThI

Kpurepuu oneHku:

Oyenka «OMmaudHoO» 6bICMABIAEeMCsl, €CIH BBIIOJHEHA YCTHASI 3alMTa paOOThI IO KOHCIICKTY.

Oyenka «xopouioy 8blcCmaesisAemcsi, €CIi BEPHO OMMCAHBI BCE JICTATIH PEIYKTOPA.

Oyenka «y0081em8OpPUMENbHO»  GbICIAGIAENCs, €CIH BEPHO OIMCaHa 4YacTh JeTaliei
peaykropa.

Oyenka «Hey0081emeopuUmenbHo» 6biCMAGIAemcsl, €CIH JICTalld PEIyKTOpa HE OTIMCAHBI.
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Tema 5.3 Basabl u ocu. Onopsl BaJioB M oceii
IIpakTnueckoe 3ansaTue Ne 14
Pacuer BaJIOB Ha NIPOYHOCTH U KECTKOCTH

Ieab: YMeTh pacCUMTHIBATH BAJIBI HA IIPOYHOCTD U KECTKOCTb.

BoinosiHuB padory, Bbl Oy/ieTe yMeThb:

Y1 1 npou3BoaUTh pacueTbl MEXaHUUYECKUX Mepeaayd U MPOCTEUINX COOPOUYHBIX €INHULL;

VY1 2 onpenensaTe HANPsKEHUsI B KOHCTPYKLMOHHBIX 3JIEMEHTAX.

MarepuajbHoe o0ecnedeHue:

KoHcrnexkr nexiuii, MHCTPYKLUHMs 110 BBINOJHEHHIO paboThl, MHTEepHET-pecypchbl, JIMHEHKa,
KapaHJall, JJACTHUK.

3ananmue:

Paccunrarhk Basl Ha IPOYHOCTH U JKECTKOCTh

Ilopsinok BbINOJTHEHHS PadOTHI:

1 PaccMOTpeTh TEOPETUYECKHUE TIOJIOKEHUS.

2 3yunTh METOIMKY pacyeTa Bajia Ha MPOYHOCTb U KECTKOCTb.
3 BEIIIOJIHUTE 3aaHUE.

4 CnenaTb BBEIBOJIL.

Xox pabdoThI:

IIpuBoa HENMHOI0 TPaHCHOPTEPA 1 - nBurarens; 2 - KIMHOPEMEHHAs Nepeaya;
5 il 2 7 3 - YepBSIUHBINA PEIYKTOD;
S S £ oA 4 - mydTa 3y0uaTas; 5 — 3Be3704Ka TATOBast
- o .
l K} M Hcxoannie JaHHBIE

il i Tsarosast cuna jnentsl, F, kH 1,2

4 ' 2l oo CxopocTb neHTHl, V, m/c 1,2
[ar wernu, p, mm 21
Uwucio 3yObeB 3BE3I0YKH, Z 65

‘.'j

1. IpenBapuTe/bHBIN pacuyeT BajJoB peayKTOpa

1.1 BeICTPOXOAHBII BaJ

Kpyrsiue MOMEHTHI B IONIEPEYHBIX CEYCHUSIX BaJIOB:
u3 gopmynsl (13.16) g Bemomoro Bana yepBsiuHOTO Koyieca: Ty, = T, = 268,8 Hwm.
u3 gopmynsl (13.17) mia Bemymiero Bana (4epBsik):  Tyq =15,8 Hm.

Butku uepBsika BBITIOTHEHBI 32 OJTHO LIEJIOE C BAJIOM.

JlnameTp BBIXOJHOTO y4dacTka Baja mo ¢opmyie (14.1):

3[T;-103 3)15,8-103
dpy 2 \/0,2-[rK] \/ 0,2:25 14,7 mm (14.1)
rae T, = 10..25 — nonyckaemoe HanpspkeHue kpydenuto, Mlla.

[Tpumem dp; = 20 MMm.

1.2 TuxoxoaHBINH BaJ
JMaMETpP BBIXOJHOTO yJacTKa BaJia:
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3 T2'103 _

31268, 103
02 [t

= 14.2
02-25 37,7 MM ( )

[TpuHnMaeM cTaHIapTHOE 3HAYECHUE Iuamerpa Bana: dg, = 40 MM.
[Tocanounble fuaMeTpsl MO/ NOJIIMITHUKY BEIYIIETO U BEIOMOTO BaJIOB:

dn12d31+5=20+5=25MM

iy = dyy + 5 = 40 + 5 = 45 M (14.3)
ITocanouHbIl qUamMeETp MOJ YEPBIYHOE KOJIECO:
dg = dp, +5=45+5=50wMm (14.4)

Hcnonp3ys nuamerp Bajla TMOJ TOAUIMITHUKA HaMedaeM paJualibHO-YIOpHBIE MIapUKOBBIE
MO/IIIUITHUAKY JUTsl Y€PBSIKA U POJIMKOBBIC KOHMUYECKUE TS BaJla YePBAYHOTO Kojeca (Tadm.14.1):

Taomura 14.1
OcHOBHBIC TTapaMeTPhl BEIOPAHHBIX MOAITUITHUKOB

VYcnosHoe Pasmepsl, MM I'pyzonogbsemuocts, KH
Ban o0o3HaueHHe d D B quHamuueckasi, C cratuyeckas, Cop ¢
MOAIIUITHUKA
Bemymmit 46305 25 | 62 | 17 14,6 26,9 0,68
Benowmsrii 7209 45 | 85 | 20 33 50 0,41

2. IIpoBepka 10JIrOBEYHOCTH MOAIIMITHUKOB

KOHCTpYKTHBHO OmpeiensieM pa3Mep MEK Ty MOANTUITHUKAMU YepPBsKa:
15=350 MM; MeX 1y MOANIUITHUKAMH BaJia 4epBsaHoro Koseca 17=200 mMm.
UYepBsiK JI0JDKEH UMETh IPaBOE HAIIPABJICHUE BUTKOB.
Paccrosnue 10 mkuBa pemennoi nepemaun: l,,=65 mm. [lo mydTsl Ha Begomom Baiy: 1,=100

MM.
2.1 IIpoBepka 10Jr0Be4YHOCTH MOJAIIUITHUKOB HA OBICTPOXOIHOM BAJy
Juametp d1=50 mm.
Cuna co CTOPOHBI IIKHBA:

F, =1,25" /Tg =1,25-/1583 = 78,6 H (14.5)

Peakuu omnop:
B mockoctu X0OZ

B g . 350 :
R, = Fe—+Fon'lon _ 26881774786 65 13586 H (14.6)

Ig 350

!
Fon(lon+le)—Fr 2 78,6:(65+350)-2688,1->>"

Rg, = = = —1250,8H (14.7)

Ig 350

IIpoBepka:
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ZXi = Fon — Rpx — Ft + Rax =0 (14-8)
B riockoct YOZ

l d 350 50
Frl-f—FalTl _978,4=--2688,1~

= = 14.9

Ry - = 297,2 H (14.9)
A1 B 50 350

Ry, = Fa1 21+Fr1 2 _ 2688,1—-+978,4-— _ 6812 H (14.10)

g 350

[IpoBepka:

2Yi=—Fq+Ry+Rgy =0 (14.11)

CymMapHbIe peakIuu:

F.i =Ry = |R%, +R3, =1358,6% + 297,22 = 1391 H (14.12)

F.; =R, = |R} +RZ, =./(-1250,8)2 + 681,22 = 1424 H (14.13)

OceBble  COCTaBIAIOIIME  PAAUAIBHBIX  pPEAaKIUH  IIAPUKOBBIX  PAJNAIBHO-YIOPHBIX
IO AIIUITHUKOB:

5.=08-e-F,=08-068-1391 =946 H (14.14)

S,=08:e-F,=08-0,68-1424 =969 H (14.15)
OceBble HAarpy3KH MOAIMIUITHAKOB S1<S;, CIIe10BaTEILHO:

Fa1=51=946 H; (14.16)

Fa2=S1+F,1= 946+2688,1=3634 H (14.17)

PaccMoTpuM J1eBbIiA OIIIUITHUK.

E 946
OTHomeHne =+ = —
Fry 1391

Koadpdumumenter: k;, = 1,3; k, =1; V = 1.

= 0,68 = e, m03TOMY HE ClIelyeT YUUTHIBATh OCEBYIO HArpy3Ky.

Py, =F,,-V-K,-K,=1391-1-13-1 = 1808 H (14.18)

PaccMmoTpuM mpaBbiil OIITUITHUK.

F., _ 3634
OtHomenune Eiarryie 2,56 > e = 0,68, nosTOMY Clle/lyeT YUUTHIBATh OCEBYIO HAaIpy3Ky.
T2

X=0,41, Y= 0,66, V=1.

OKBUBaJICHTHAS Harpyska:

52



P,, = (XVF,, + YP)k,k, = (0,41-1-1424 +0,66-632,5)-1-1=1301,8H

PacueTHas 10ArOBEYHOCTH, MJIH. 00:

L—(C )3—(26900>3—88225 6
~\p,) ~\13018) ~ 2 MIH. 05

PacuerHas 10ATOBEYHOCTD, Yac:

P 106  8822,5-10°
"7 60-n, 60-1054,5

= 139438,2 yac.

3a)1aHHa51 JOJIrOBC€YHOCTD, 4Yac.

Ly = 25228,8 uac.

Ly > L. HalineHHas 10Ar0OBEYHOCTh MPUEMIIEMA.
2.2 IIpoBepka /10Jr0BeYHOCTH MOJIMITHMKOB HA TUXOXOJAHOM BaJy
JHuamerp d2=200 mm.
Cuna co CTOpOHBI MY(TBHI:

F,=025-F,=0,25-1627 =672H

Peakuus onop:
B IJI0OCKoCTH XOZ

l 180

Fu (by+1)=F,-T 672-(100 + 180) — 2688,1-—
- = = —298,7H
Rex L, 180
FM-1M+Ft-l§ 672100 — 2688,1- =
= = = —137,8H
Rpx L 180
[IpoBepxka:

XXi=FE, —Rcx —F+Rpy =0
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Puc. 14.1. PacueTHas cxema BeAyIIEro Bajia

B Iiockoctu YOZ

Fay"Z—Frp 2 6325-20—-9784- 72
R = - = -137,8H
Y L 180
Fay"Z+Frp % 6325-2°49784- 22
Rpy = = = 840,6 H
by L 180
IIpoBepka:
ZYL’:— 72— Rey + Rpy =0

CymMmapHBbIe peakuuu:
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F.3=Rs= |RE +RZ, =./(—298,7)?+ (-137,8)2=3289H

Fry =R, = /R,?,x + R3, =/1717,4% + 840,62 = 1912,1 H

OceBrle COCTaBJIAIOIINEC paJuaIbHbIX peaKuHﬁ KOHUYCCKUX ITOAIINITHUKOB:

S;=08-¢-F;=08-041-3289=111,9H

S,=08-¢e-F,=08-041-1912,1 = 650,7 H
OCGBI)IG Harpys3kKu HOAIIUITHUKOB:

F33283:111,9 H;

Fa4=S3+F;o=111,9+632,5=744,4 H

JInst neBoro moAIIMITHUKA:

111,9

F.
otHOmIeHHE == = —= = 0,34 < e = 0,41, MO3TOMY OCEBBIE CHJIbI HE YIUTHIBAEM.

Fr3 3289

Koaddummentsr: k, = 1,3; k, =1; V = 1.
DKBUBAJICHTHAs! Harpy3Ka:

Ppy=V-Foky k,=1-3289-13-1=427,6H

,HJ'I?I IIpaBoOro MOJUIMITHUKA:

Faa 744,4
OTHOIIICHUE — =

= 0,389 < e = 0,41, oceBble CUJIbI YYUTHIBAEM.
Fra 19121

P,, = (XVF,, + YP,))k,k, = (0,4-1-1912,1 + 1,459-632,5)-1,3-1 = 2194 H

PacueTtHas JOJIT'OBCYHOCTDb, MJIH. 00:

b= () = (299 33561 o0
= P34_ = 2194 = MJIH. 00.

Pacuernas JOJIIOBCYHOCTD, 4acC:

; _ L-10° 33561-10°
"T60-n, 60-52,7

= 10608498 yac.

3aﬂaHHaﬂ JOJITOBCYHOCTH, 4ac.

L, = 25228,8 yac.
Ly > Ly,. HalineHHasi 1ONITrOBEYHOCTh MIpHEMIIEMA.
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Puc. 14.2. Ban yepBsS4HOTO KOJieca
3. YTouHeHHBII pacyeT BajloB
3.1 bbicTpOX0aHBbIH BaJ

HpI/IBeI[eHHHﬁ MOMCHT UHECPLUHU MTONICPCUHOTO CCUCHUS YCPBAKA:

nd} d m - 38" 60
hp =~ (0,375 + O,625£> =— (0,375 + 0,625§> =13,9 - 10* mm* (14.38)

Crpena nmporuba:
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I3-yP3+P4  175°%-.632,52 + 978,42

_ _ _ 14.39
S =18 E-1, ~ 48-21-105-139390 _ 0326MM (14.39
[£] = (0,005..0,01) - m = (0,005..0,01) - 5 = 0,025..0,05 Mm (14.40)
f<lIfl

Martepuan BasioB ctainb 40X ynydmenHas: 6,=900 MIla, 6.1=410 MIIa.
0_,=043-053 =0,43-900 =410 MIla
71 =0,58-0_4 =0,58-410 = 238 Mlla; T, = 18,9 Hm

W3zrubaromiyie MOMEHTHI:

MXl = O.
l ,
Myyy = Ray EE =2972- =52 Hwm.
l l 35 0,35 14.41
Myyy = —FE, - (Lyn + 35) + Rpy - 55 = —78,6-(0,065+——) + 786" =100,3 Hwm. ( )
Mys = —E, * l,, = —78,6 - 0,065 = —5,1 Hm.
Mx4_ = O
MYl = O
l 350
My, = —Rux - 7‘3 = —1358,6-—~ = —283 Hu. (14.42)
Myg = O
B ommacHOM cedeHnH 101 ITO JITHITHUKOM:
My = \/M,%max + MZ,0x = /100,32 + (—237,8)2 = 258,1 Hm (14.43)
MoMeHTEI COIMPOTHUBIICHUA CCUCHUSA.
m-d3 m-253 s
- - - 14.44
W, =— = 1530 MM (14.44)
wd? w2583
W o=—L_— - 3 14.45
b= Te T 3068 MM (14.45)
AMIUIUTY1a HOpMaJIbHBIX HAIIPSAKEHUN:
= _ M, _ 258100 168,2 MII 14.46
O-v_o-max_m[ - 1534 - Y a ( ' )
AMHJ'II/ITy,Ha N CPpCAHCEC HAIIPSIKCHUC NUKIIA KaCATCIIbHbIX HaprDKeHHfIZ
I 15800 _ ) oo mm (14.47)
T, =T, = = =2, a .
VM2 W, T 2-3068
KOB(I)(I)I/II_II/ICHT 3araca Mpo4YHOCTHU IO HOPMAJIbHBIM HAITPSKCHUAM.
Koaddunments Ko=1,1; £,=0,8; 6.4=410 MlIla.
o_q 410
So=g—= =18 (14.48)

.0, %-168,2_

Eo
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KoadduimenT 3amnaca mpoYHOCTH MO KacaTeIbHBIM HANIPSDKEHUSIM/
Koaddummenter Y, = 0,1; k, = 1,7; ¢, = 0,8.

T, 238

S, = ~ = 41,5
T4y, 2401-258 (14.49)

KoaddurmenT 3anaca mpoIHOCTH:

_S,tS,  18-415
JSZ+S2 /1,82 + 41,52

1,8>[s] =16 (14.50)

3.2 TuxoxoaHblii BaJI

os = 900 MIla; K, = 1,6; K, = 1,5; ¢, = 0,2; ¥, = 0,1; &, = 0,77; &, = 0,7.
o_, = 0,43+ 05 = 0,43-900 = 410 MIla
T, =058-0_, = 0,58-410 = 238 MIla; T, = 268,8 Hm.

M3rubaromre MOMEHTHI:

MXl = O
My, = E, - l,. = 672+ 0,1 = 67,2 Hm.

~ Iy Iy 0,18 018
MX31'[ = _FZ)I'[ ) (lon + ?) + RCX ' ? - _672 b (0,1 + 2 ) + 78,6 ) - 127,7 Hm (14.51)
L, 0,18
Myss = Rox * 5= 17174 == = 154,6 Hw.
Mx4_ = 0.
MYI = 0.
MYZ = 0.
o 018
MY3JI = RCY ' 5 = —137,8 ' > = —12,4‘ Hwm. (1452)
My4_ = 0.
Iy 0,18
MY31'[ = RDY ) 5 = _84‘0,6 ) 2 = _75,7 HM
B omacHOM cedueHuu 1o KOJIeCcoM:
My = \/M,%max + MZpax = /154,62 + (=75,7)2 = 172 Hm (14.53)

[IInmoHka Ha BajTy IO YePBIYHBIM KoJiecoM. JlnameTp Basa mox kojeco: d=>50 mm. Ceuenue u
JUTHHY LITMOHKH TpuMeM U3 Tabiuibl 14.2: bxhx|=14x9x56, t1=5,5 MM, 1,=3,8 mMm.
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HInonku npusmaruueckue ('OCT 23360-78)

Tabmuna 14.2

CeueHue MIMOHKA ['nmyOuna naza
JnameTtp Baia, d, C n Jlnnna
MM b, mm h, ymwm Bamna, t;, mm TYHEEH’ 2| mmonkw, |, mm
Cs. 12 10 17 5 5 3 2,3 10-56
» 17 » 22 6 6 3,5 2,8 14-70
» 22 » 30 8 7 4 3,3 18-90
» 30 » 38 10 8 5 3,3 22-110
» 38 » 44 12 8 5 3,3 28-140
» 44 » 50 14 9 55 3,8 36-160
» 50 » 58 16 10 6 4.3 45-180
» 58 » 65 18 11 7 4.4 50-200
»65» 75 20 12 7,5 49 56-220
» 75 » &5 22 14 9 5,4 63-250
» 85 » 95 25 14 9 5,4 70-280
MOMEHTBI COMTPOTHBIICHHS CEUCHUS:
m-d? b-t;-(d-t;) mw-50% 14-55-(50-75,5)
— — = — =11 3 14.54
Wi =33 2-d 32 250 353 MM (14.549)
m-d3 b-t;-(d—-t;) m-50® 14-55-(50-5,5) 5
= - = - = 14.55
" =16 2-d 16 250 21481 (14:59
AMIUTHTY/Ia ¥ CpeJTHEee HANPsDKEHUE [UKIIA KacaTeIbHBIX HANPSHKCHUM:
_p otz 268800 14.56
Tt T, T 221481 0 (14.56)
AMIUTMTY/Ia HOPMAJIbHBIX HAPSKECHHI:
_M _ 172000 _
KoaduimenT 3amaca mpoYHOCTH M0 HOPMAJIbHBIM HAMPSHKCHHSIM.
Kosddunuenrsr: kK,=1,6; £,=0,77; 6..=410 Mna; ¥, = 0,2; a,, = 0.
S o_1 410 13
Tk, =~ 16 = 14.58
;'O'U-FIIJG'O'm 0[715,24‘0,20 ( )
KoadduimeHT 3amaca mpoyHOCTH M0 KacaTeIbHBIM HANPSHKEHUSIM/
Koadbdunuments Y, = 0,1; k, = 1,5; ¢, =0,7; t,,, = 6,26 MIla.
T4 238
S: = = 16,9. (14.49)

~ % =15
T YT o+ 0,1°626

KoaddummenT 3anaca mpo4HOCTH:
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_SerS,  13:169
JSZ+S2 /132 + 16,92

=10,3 > [s] = 1,6. (14.50)

®opma npeacTaBiaeHus pe3yabTara:

3aluTa NPaKTUYECKON paboThI

Kpurepuu onenkn:

Oyenka «omauyHo» 8bICMABNAEMCs, €CIIU BBIIIOJIHEHA YCTHAS 3alIUTa PAOOTHL

Oyenka «xopouioy 6biCmMaesasemcs, eClIi BEPHO pacCUUTaHBbl BaJlbl HA IIPOYHOCTD U KECTKOCTb.

Oyenka «y0061emeopumenbHo» GblICMABIAemcs, €ClI BEPHO PACCUNTaHbI Ball HA dKECTKOCTb.

Oyenka «HeyO0BIeMBOPUMENLHOY GbICMABIIAEMCs, €CIM HE BEPHO pacCUUTaHbl BaJlbl Ha
MIPOYHOCTH U JKECTKOCTD.
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Tema 5.3 Basabl u ocu. Onopsl BaJioB M oceii
IIpakTnueckoe 3ansTue Ne 15
PacueTr noAIIMNIHNKOB KaYeHHUS

Hean: umeTs npeacTaBieHre 00 ornopax BajioB. 3HATh METO/IbI pacyeTa MOAIIUITHUKOB KaueHHUs
HAa JI0JrOBEYHOCTh. YMETh BbIOUPATh MOAIIMUITHUKN KauySHHUSI.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Y1 1 npou3BoaUTh pacueTbl MEXaHUUYECKUX Mepeaayd U MPOCTEUIUX COOPOUHBIX €INHULL;

VY1 2 onpenensaTs HANPsKEHUs] B KOHCTPYKLMOHHBIX 3JIEMEHTAX.

MarepuajbHoe o0ecrnieyenue:

KoHcrnekt nexiuii, MHCTPYKLHMs 110 BBINOJHEHHIO paboThl, MHTepHET-pecypchbl, JIMHEHKa,
KapaH/jall, JaCTHK.

3aganue:

Ilopo0paTh U paccyUTaTh NOAIMITHMKHA KAaYeHUS:

— 17151 OBICTPOXOTHOTO Bajia PEeIyKTOPa;
— JUIsl TUXOXOJIHOTO BaJla pelyKTopa.

Ilopsinok BbINOJIHEHHS PadOTHI:

1 PaccMoTpeTh TeOpeTHUYECKUE TIOJI0KEHUSI.

2 VI3yunTh METOJMKY BHIOOpA U pacueTa MOIINUITHUKOB KauyeHHUsI.

3 BrInoJHUTE 3a7aHue.

4 CnenaThb BBEIBOJIL.

Xox pa0doThI:

Beoywyui ean.

JMaMeTp BXOJIHOTO y4acTKa BaJla:

16T, 16 -147,7 -1000

d31:3 =3 = 31,1 MM.
7], 725

[Ipunumaem:

del = 35 MM

AUaMCTp Bajia 1O NOJUIHUITHUKHA

dnl = 40 mm.

Beoomuwtit ean.
JMaMeTp BBIXOJHOTO y4acTKa Bala:

16T, 16 - 516,7-1000
ng =3 =3 =

[Ipunumaem:

d,, = 61



50 Mm.

AXaMCTp BaJia oA NOAIIUITHUKH:

dn2 = 55 MmMm.

[To mnamerpy Basya Mo MOMIMIMITHUKY pUHUMaeM (Tabi. 1, puc. 1).

Tabmuua 1. Pa3meps! moIMIMITHAKOB

Ne d,Mvy | Dmm | bmm | C,xkH | Co, kH
lectepus 308 40 90 23 31,3 22,3
Komeco 311 55 120 29 54,9 41,8

KoHCTpyKTHBHO OmpeessieM pa3Mep OT OCH KOJIEC 10 OCH MOAMMITHAKOB |1=1,=60 MM.

Pucynox 1 - IlogmmmnHuk paaraibHbIi OTHOPSAIHBINA

Cxema HarpyKeHHs BaJIOB ITOKa3aHa Ha pHC.2.
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Pucynok 2 - Cxema Harpy’KeHHs BaJIOB

Benymwuii Ba.
Peakuuu onop:
B INIOCKOCTH XZ

Rxl = Rx2 =

=——= 1846 H.

P 3692
2 2

B IUIOCKOCTH YZ

1 d 1 80
R,=—| Pl +P, =X |=———|1378 -60 + 841 — |=
yl 2|1[ r'l a 2) 260( 2] 97OH

1 d 1 320
R,=—| Pl —P, —2|=——{1378 -60 —841 > |=
y2 2|1( r'l a 2] 260( 2) 409H

ITpoBepka: Ryl + Ryg -P. = o

CymMmapHBbIe peakuuu:

F.=R =R,°+R,’ =1846% +970° =

2085 H.

F, =R, =R," +R,,” =18462 +409% = 1891 H.
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[Tonbupaem moAmMMITHUKY 110 OoJiee HarpyeHHoi onope 1. Hameuaem pannanbhbie
1IapyuKoBble noAmunuuky 308:

d=30 mm; D=90 mm; B=23 mm; C=31,3 kBt; Co=22,3 kBrT.
KosdduunenTsr:

V=1;
B o0z, " = 04056,
CO ) ) F 1 e’

X=0,56; Y=1,75.

DKBUBAJICHTHAs! Harpy3Ka:
P = (XVF,, +YF,)k_K_=(0,56-1-2085 +1,75-841)1-1= 240 H.

PacueTHas 10JrOBEYHOCTH:

(c/P )3 31300 /2640)3
L, =16667 ——— =16667 ( ) _ 28637 u. >L3a1=8760 u.
n, 970
Benomerii Bai.
Peakuus onop:
B mockocta X0OZ
RCX — _Ft.l2+1;]:ll.2(l1+2.l2) :3003,8 H,
Rpy = Zl2tPel _3317 7 H,
2-l

B Iiockoctu YOZ

_Fu'(l1+2'l2)+Fa2'dz—2—Fr2'l
cY — 2l2

2 = 5122,2H.

d
Fu'l1+Fa2'72+Fr2'l2
2'l2

Rpy = = 3122,4H.

ZYL':FLI_FTZ_RCY-I_RDY:O'
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CyMmMmapHble peakumu:

F,3 =R3 = /REX +Rpy = \/3003,82 +5122,2* =3035 H.
Fo=R,= /REX + Rp, = J3317,72 +3122,4* =3780 H.

[Tonbupaem moamumHUKY 10 O60J1ee HarpyxeHHoi onope 4. Hamewaem panuanbHbie
IIapUKOBbIE MOAMUIHUKY 311:

d=55mMm; D=120mm; B=29 mm; C= 54,9 xBt; Co=41,8 kBT

ko_ = 11

k. = 1

V=1.
Fa Fa
~ = 0,02; £ 0,223 >e; X=0,56; Y=2.2.
Co Fr4

DKBUBAJICHTHAs! Harpy3Ka:
P, = (XVF,4 + YF)k,k, = (0,56-1-3780+ 2,2-841)-1-1 =3968 H.
PacuyerHasi 10JIroBe4YHOCTD:

(raisebox1exc/raisebox — 1lexP,)3
n;
(raisebox1ex54900 /raisebox — 1ex3968)3

= 16667 2425 = 182084y.

L, = 16667

Ly > L,y IOMIIMIIHAK TIPUTOJIEH.

dopma npeacTaBieHus pe3yJbTara:

3aIuTa MPAKTUYECKON paboThI

Kpurepum oueHku:

Oyenka «OMIUYHO» BbICMABIAEMCS, €CIIU BBITIOIHEHA YCTHAs 3aIiuTa padoThl.

Oyenka «xopowio» 6vicmasnsemcs, €Ciau BEPHO pacCUUTaHbl MOAIIUIHUKY KA4eHUsS JJs IBYX
BaJIOB.

Oyenka «y0081emeopumenbHO» 8bICIABIIAENCs, €CI BEPHO BBIOpaHBI MOIIMITHUKN KaueHUs
JUISl IBYX BaJIOB.

Oyenka «Heyo0081emBoOpUMeNbHO» GblCMABIAemcs, €CIU MOMIINUITHUKY KaueHHs MoJ00paHbl U
paccyuTaHbl HE BEPHO.
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