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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
NeSITEIbHOCTH.

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

B cootBerctBuM C paboueit mporpammoit ydeOHo¥M mucummuinHbl «OIL.02 Texuuueckasi
MeXaHNKAa» MPeayCMOTPEHO NMPOBEIECHNE IPAKTUUECKUX U J1a00PAaTOPHBIX 3aHATHI.

B pe3ynbpraTe uX BBINOJIHEHUS, 00y4atOIUiCs JOIDKEH:

ymembp:

- Vo I Yurats pabounie yepTexu JeTaneu;

- Vo 2 UutaTh peMOHTHBIE YEPTEKH JCTATICH;

- Yo 3 CocraBisith paboune/peMOHTHBIE YEPTEXKH JIeTaJCH;

- Vo 4 Onpenenarp HanpspKeHUs B KOHCTPYKIIMOHHBIX JIEMEHTAX;

- Vo 5 Yutath 1 cOCTaBIATh KHHEMATHUECKHUE CXEMbl MEXaHU3MOB;

- Vo 6 TlpousBoauTth pacueTbl MEXaHUUYECKUX Mepeaay U MPOCTEUITNX COOPOUHBIX €IMHUILI.

ConepkaHue TPAKTUUECKUX M J1a0OpaTOPHBIX 3aHSATUH OPUEHTHPOBAHO Ha TMOATOTOBKY
oOyuaronuxcs K OCBOGHHUIO MPOQECCHOHATIBHOTO MOIYNS MPOrpaMMbl TMOJATOTOBKM  CIELHAIMCTOB
CPEIHET0 3BEHA IO CIEUUAILHOCTH U OBJIAJIEHUIO HPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

IIK 1.1 Ucnonp30BaTh KOHCTPYKTOPCKYIO M TEXHOJOTHYECKYIO JTOKYMEHTAIMIO MPHU pa3paboTKe
TEXHOJIOTMYECKUX MPOLIECCOB U3TOTOBJICHHUS I€TAJIE MaIlIuH

I[IK 3.5 KoHTpoiupoBaTh COOTBETCTBHME KadecTBa COOPKHM TpPEOOBAHUSM TEXHOJIOTHYECKOM
JOKYMEHTAIMM, aHAJU3UPOBATh NPUYUHBI HECOOTBETCTBUS W3JEIUN W BBINYCKA MPOAYKIMU HHU3KOIO
KaueCTBa, y4aCTBOBATh B MEPONPUITHSAX 110 UX NMPEAYIPEXKICHUIO U YCTPAHEHUIO.

A Takxe POPMUPOBAHUIO 0OUUX KOMNEM EHYUIL.

OK 02 HMcnosnp30BaTh COBPEMEHHBIE CPEJICTBA ITOUCKA, aHATN3a U HHTEPIIPETAIIU HH(OPMAIH,
1 H(GOPMALIMOHHBIE TEXHOJIOTUH JIJIsl BBIIOJIHEHHUS 33/1a4 MPO(ecCHOHAIBHOM e TeIbHOCTH

OK 09 TIlonp3oBaTbes MpoeCCHOHATBHOW JTOKYMEHTallue Ha TOCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX

Brinmonnenue 00ydaromuxcsi TpakTHUYECKUX U J1a0OpaTOpHBIX paboT MO y4eOHOM TUCIHUILINHE
«OI1.02 Texunyeckass MeXaHUKAa» HAMPABJIICHO HA: (8blOpams)

- 000bOweHue, cucmemamuzayuio, yenyOjeHue, 3aKpeniexue, pazeumue U O0emanu3aAyUIo
NOJIYYEeHHbIX MeoPemUudecKux 3SHaHull N0 KOHKPemHblM memam y4eOHOU OUCYUNIUHbL;

- hopmuposarue ymeHuli NPUMEHAMb NOJYYEHHble 3HAHUS HA NPAKMUKe, Pealu3ayuro eOuHCmad
UHMELIeKMY aNbHOU U NPAKMUYECKOU 0esmelbHOCMIU,

- Qopmuposanue u  paszsumue YyMeHull: HabOMOOamMb,  CPAGHUBAMDL,  CONOCMAGIAMY,
ananusuposamnv, Odenams  6blBOObl U  0000UfeHUs, CAMOCMOAMENbHO 8eCmU  UCCe008aHUs,
NO0b308AMbCS PA3IUYHBIMU NpUEMaMU UMepeHUll, 0QopMIsmy pe3yibmamsl 6 ude mabauy, cxem,
epaguxos;

- 8bIPAOOMKY NpU peuleHuu NOCMABIeHHbIX 3A0ay NPOYeCcCUOHANbHO 3HAUUMBIX KAYeCm8, MaKUX
KaK camocmosimenbHOCMb, OMEemcmeeHHOCHb, MOYHOCHb, MEOPYECKASl UHUYUAMUBA.

[IpakTuyeckue U 1abOpaTOpHBIC 3aHATHS MPOBOJTCS B paMKaX COOTBETCTBYIOIIEH TeMBbI, IMOCIe
OCBOCHUSI JTMJIAKTHYECKUX EIUHMIL, KOTOpble OOECHeYMBAIOT HAJIWYME 3HAHMI, HEOOXOUMBIX I ee
BBIIIOJIHEHMUSI.






2 METOJANYECKHUE YKA3AHUSA

Tema 1.2 IL1ockasi cucrema CXOaAIIMXCHa CHJI

IIpakTnueckoe 3ansiTue Ne 1
OnpenesieHne peakuuii CBSI3U CUCTEMbI CXOASIIIIMXCH CHJT

Henan:
- 3HaTh c1I0cO0 PA3JI0KEHUS CHUITBI Ha COCTABIISIONINE,

- I3y4uTh CrioCOOBI CIIOKEHUS CHIIL, IMHUU JICHCTBUS KOTOPBIX CXOATCS B OJTHOM TOUKE,
- 3HaTh FEOMETPUYCCKHA W aHATUTUYCCKHI CITIOCOOBI OTpECIICHUs] PaBHOICHCTBYIOMICH
CUJIBIM YMETh UMH T0JI30BaTHCS.

BoinosiHuB padory, Bbl OyieTe yMeTh:
Yo I Yuratp yepTeku U TpeOOBAHUS K ACTAIISAM CITYy>KEOHOTO Ha3HAUYCHUSI

Yo 4. KontponupoBaTh KadyecTBO COOPOUYHBIX H3JEIMA B COOTBETCTBUU C TPEOOBAHUSIMU
TEXHUYECKOUI JOKYMCHTAaLlUU.

BreinosiHeHne MpakTHYecKoii padoThl c1oco6CcTBYeT (POPMHPOBAHMIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.1.1; TIK 1.1.2

MarepuanbHoe o0ecrieyeHue:

KoHcnekT neknuii, MHCTPYKIMS 110 BBIMOJHEHUIO padoThl, MHTEepHET-pecypchl,

KapaHJall, JJaCTHK.

1.

3ananue:
BrInosHUTE pacyeT paBHOJAEHCTBYIONIEH CUCTEMBI CUIT

Iopsinok BbINOJIHEHHSI PAadOTHI:
1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS

2 N3yunTh METOIUKY pacyeTa paBHOACUCTBYIOIIEH CUCTEMBI CHJT
3 BBINOJHUTG pacyeT paBHOACUCTBYIOIIEH CUCTEMBI CHII

4 CnenaTthb BEIBOJ

5 OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI

Xox padoThI:

JIMHEMKa,

IIpumep 1. I'py3 (pucyHok 1) mojaBelIeH Ha CTEPKHIX M KaHATaX M HaXOJIUTCS B PaBHOBECHUHU.
N300pa3uts cucrteMy Cuil, JEMCTBYIOLIUX HA IIAPHUP

Pemenne

PeaKHI/II/I CTep)I(HCI;'I HaITpaBJICHLI BAOJIb CTCp)KHGfI, pC€aKnuu THOKHUX CBs3el HaIrpaBJICHBI BOJIb

HUTEH B CTOPOHY HaTSKEHUS (PUCYHOK 1, a).

HJ'ISI ONpCACICHUA TOYHOI'O HaIIpaBJICHUA YCI/IJ'II/Iﬁ B CTCPIKHAX MBICIICHHO

MOCJICAOBATCIIbHO CTCPIKHHU 1u?2. AHaHI/ISI/IpyeM BO3MOJXXHBIC IICPEMCIICHUS TOUYKHU A.

HenoasmxHBIN 0JI0K C HeﬁCTBYIOHIHMH Ha HCTO CUJIaMHU HC paCcCMaTpHUBaACM.

3.

yOupaem

Y6I/IpaeM CTCPIKCHDb 1, Touka A MNOAHUMACTCA U OTXOAUT OT CTCHBI, CJICAOBATCIIbHO, PCAKIIUA

CTCPIKHA 1 HaIlpaBJICHA K CTCHEC.

Y6I/IpaeM CTCPIKCHDb 2, Touka A MNOJHUMACTCA H HpI/I6J'II/I)KaeTCH K CTCHC, CJICI0BATCIbHO,

peaKknus CTCPIKHA 2 HaIrpaBJICHA OT CTCHBI BHU3.
Kanar TaseT BIIpaBoO.

OcBoboxmaeMcs OT cBsi3elt (pucyHok 1, 0).



HenoasyxHuif
(00

YL

a)

a) Cunel, neficTByromnue Ha mapaup A. 0) Cucrema cXoAsIuXcst CUIL.
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 TOYKe B BBEpX (PUCYHOK 2, 0).

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

a) 1Iap Ha HUTH; 0) peaKIuu
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 OTHOCUTCJ/IBHO TOYKH

[MpakTuyeckoe 3ansaTHE No 2
Omnpejesiene MOMEHTA CHJIbI OTHOCHTEJILHO TOUYKH

Mean:

HMMETh IIPEJICTaBICHNUE O BUAAX ONOP OANTOYHBIX CHUCTEM M BO3HUKAIOUIUX B HUX pEaKUUsAX. 3HATh
(GopMBI ypaBHEHUI paBHOBECHs IUIOCKOW CHCTEMBI MPOM3BOJIBHO PACIIOJIOKEHHBIX CHII YMETh HX
WCIO0JIb30BAaTh ISl ONpEAENICHUS] HEU3BECTHBIX pEaKkUUid B omopax. YMETh BBINOJHITH IPOBEPKY
MIPaBUJIBHOCTHU PELICHHUS.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo I Yuratp yepTeku U TpeOOBAHMS K ACTANISAM CIIY>KEOHOTO Ha3HAUYCHUSI

BreinoJsiHeHHe MpaKkTHYecKOl padoThl c1ocOOCTBYeT ()OPMUPOBAHUIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

K 1.1.1

MarepuajibHoe obecnieyeHue:

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

3ananmue:

1. Kakwue cuibl u3 cucteMsl ciil (pUCYHOK 1) oOpa3yroT napsi?

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

B
A
F, ? ”?‘L‘s

Pucynox 1 — K Bomnpocy 1

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

/

F
oM 30 B

0
30

F
Pucynok 2 — K Bonpocy 2

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



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

Pucynoxk 3 — K Bonpocy 3

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

2 BEIIOJHUTE NUCHEMEHHO 3aJaHus.
3 Cnenats BEIBOJ

Xox pa0doThI:
Ipumep 1. I'py3 (pucyHok 1) moaBenieH Ha CTEPKHAX M KaHATaX U HAXOAUTCS B PAaBHOBECHH.

N300pa3uts cucrteMy Cuil, J€MCTBYIOLIMX Ha HMIAPHUP
Pemenne

Cuna, He MpOXOsIIasl Yepe3 TOUKY KPEIJICHUS TeNa, BHI3bIBAET BpallleHUE TeJla OTHOCUTEIHHO
TOYKH, IOATOMY JEHCTBUE TaKOM CHIIBI Ha TEJIO OLIEHUBAETCS MOMEHTOM.

MOMEHT CcuJIbl OTHOCHUTEIBHO TOYKHM UHCJICHHO DPAaBeH MPOU3BEICHUIO MOMAYJS CUJIbl Ha
paccTostHue OT TOYKH J0 JIUHUM ACHCTBUS CUJIBI.

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

PI/ICYHOK 4 — MOMEHT CHJIbI OTHOCUTEIIFHO TOUYKH

O6o03nayenne Momenta Mo(F) wiu mo(F);

Mo(F) = Fa.

Egunanna nusmepenus [mo(F)] = Hxwm.

MOMEHT CYMTAETCSI MTOJIOKUTEIBHBIM, €CITH CHJIA pa3BOPAYMBACT TEJIO IO YaCOBOW CTPEIIKE.
[Tpumeuanue. B pa3HbIx yueOHBIX MOCOOUSIX 3HAK MOMEHTA Ha3HAYaETCs MO-Pa3HOMY.



MOMEHT cuiIbl OTHOCUTENIBHO TOUKH PaBEH HYIIIO, €CIIH JIMHUSA ACUCTBUSI CUIIbI IPOXOJUT YEPE3
TOUKY, T. K. B 3TOM CIIy4ae PacCTOSHUE OT TOYKHU J0 CHJIbl PABHO HYIIIO.

IMpumep 1. [lana napa cun |Fq| = |F11| = 42 xH; nneuyo 2 M. 3aMEHUTDH 3aJJaHHYIO [apy CHJI
SKBHUBaJIEHTHOM napoi ¢ miedoM 0,7 M (pUCyHOK 5).

Pucynok 5 — DkBUBalIEeHTHBIE MTApPbI CUJ

my = Fla;; my =422 = 84kH-M; mg = Faaz; my = ma.
Orxyna Fp = -08% = 120 xH.

Pemenne s

HapH CHJI DKBUBAJICHTHBI, €CJIM MOMCHTGEI OTUX Iap YHUCJIICHHO PaBHBI:
IIpumep 2. [lana cucrema nap cui (pucyHok 2). Onpenenutb MOMEHT pe3yabTUPYIOLIEH Maphl.
HapH CHJI DKBUBAJICHTHBI, €CJIM MOMCHTREI OTUX IIap YHUCJIICHHO PaBHBI:
[Ipumep 2. [lana cucrema nap cuil (pucyHok 6). Onpenenutb MOMEHT Pe3yabTUPYIOLIEH Maphl.

Pucynox 6 — K npumepy 2

Pemenue
MowMmeHT pe3yabTUPYIOIIEH Mmapsl paBeH anredpandecKkoil CyMmMe MOMEHTOB Tap CUCTEMBI:

n
My = E M.
0
BEPHO.

Onenka 3 — oJ1Ha peaklys pacCUuTaHa BEPHO.

OI_ICHKa 4 —Bce PCaKMr NOCUUTAHBI 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 CHUCTEMY Map, HEOOXOIMMO MPUIIOKHUTE Tapy CHII,
PaBHYIO [0 MOJYJIIO ¥ B 00OpaTHYIO CTOPOHY. Takyro mapy CHi Ha3bIBalOT YPaBHOBEIINBAIOIICH.
®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 «Hey0081emeopuUmenbHoy» 8bICMABIAENCsl, €CIH 3aaHUs HE PEIICHBL.
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Tema 1.4 IL1ockasi cucrema IMPOU3BOJIBHO PACHOJOKCHHBIX CHJI

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

Henb: umers npencTaBiieHHE O BUAAX OMNOP OaJOUYHBIX CUCTEM U BO3HUKAIOIIUX B HUX
peakuusax. 3HaTh (GOpPMbI ypaBHEHUI paBHOBECHUS INIOCKOM CHUCTEMbI NPOU3BOJILHO PACIIOIOKEHHBIX
CWJI U YMETh UX MCIOJb30BaTh JUIsl ONpPEAEICHMs] peakuuil s Oajky C IapHUPHBIMU ONOpaMHu
YMETb UMM I10JIb30BATHCA.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 4. KoHTponupoBaTh Ka4ecTBO COOpPOYHBIX H3JIEIMA B COOTBETCTBHUU C TPEOOBAHUSIMU
TEXHUYECKOH JTOKYMEHTALIUH.

Yo 5 BbIsBIATH NPUYMHBI BBIMYCKAa COOPOYHBIX €JUHHI] HU3KOIO KadecTBa, oOecrednBaTh
TpeOOBaHNS HOPMATUBHOM.

BroinoJsiHeHne npakTH4ecKoii padoThl cocoO6cTBYeT (POPMUPOBAHUIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

I[K 3.5.1; [IK 3.5.2

MarepuanbHoe o0ecrieyeHme:

KoHcrnekt nexiuii, MHCTPYKUHS 10 BBINOJHEHHIO paboThl, MHTepHET-pecypchbl, JMHEHKa,
KapaH/jall, JaCTHK.

3ananmue:

Onpenenuth BENMYMHBI peakUuil B HIapHUpax JByXomopHoW Oanku. [IpoBectu mnpoBepky
pelieHus

Iopsinok BbINOJIHEHHSI PadOTHI:

1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS

2 V3ydnTh METOIUKY pacueTa OMOPHBIX peaKIfii 6amok

3 BBINOJHUTH pacyer

4 CpenaTh BBIBOJ

5 OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI

Xox padoThI:
IIpumep. /IByxomnopHas 6anka ¢ MIApHUPHBIMHU ONOpaMHu A U B HarpyxeHa cOCpe0TOYECHHOMN

cwioit F, pactipenieieHHON Harpy3Koil ¢ MHTEHCUBHOCTBIO (] U TApOM CHUJI ¢ MOMEHTOM m (PUCYHOK 1).
Onpenenuts peaxkiuu omop.

11



le,,, m = 100 kH-m

A R,'). m=100kHm RB}-

lx e
6)
A

& G =12 xH
JAVATA
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Im 3m
II

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

Pucynok 1 - Peakuuu omop B IBYXOMOPHOU Oanke

Pemenue

1. JleBas omopa (Touka A) — TIOABWXKHBIM INMApHHUP, 3/1€Ch pEaKIUs HampaBlieHA
MEePIEeHIUKYIPHO OnopHOM nmoBepxHocTH. [IpaBas onopa (Touka B) — HenmoABMKHBIN MapHUP, 37€Ch
HAaHOCHM JIB€ COCTABJIIOIINE peaKlIUU BIOIb oceil koopauHaT. Ock Ox coBMelIaeM C MPOJI0JIbHOM
OCBI0 OaJIKU.

2. IlockonbKy Ha cXeMe BO3HUKHYT JIBE HEM3BECTHBIC BEPTUKAJIbHBIC PEAKIUH, UCIIOJIb30BaTh
nepByro (popmy ypaBHEHUI paBHOBECHS HEIEIECO00pa3HO.

3. 3ameHseM pacipeielICHHYIO Harpy3Ky COCpel0TOYEHHOM:

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

CocpenoToyeHHYI0 CUJIy TOMEIIAeM B CEpeIuHe IMpojieTa, Jalee 3ajada peliaercs ¢
COCpPEIOTOYCHHBIMU cuiamu (puc. 1, 0).

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

5. lng penienus BbIOMpaeM ypaBHEHUE PaBHOBECHS B BUJIE

6. CocraBisieM YpaBHCHHA MOMCHTOB OTHOCUTCIIbHO TOYCK KPCIIJICHU !

12



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 moJtydyeHHbIE 3HaUEHUS peakuuii. Eciu ycioBue BBINOIHEHO, PElIEHUE 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 1.4 IL1ockasi cucrema IMPOU3BOJIBHO PACHOJOKCHHBIX CUJI

IIpakTnueckoe 3ansiTue Ne 4
OnpenesieHne peakiuii OMop B :KeCTKOM 3a/1e/1Ke

Henb: umers npencTaBiieHHE O BUAAX OMNOP OaJOUYHBIX CUCTEM U BO3HUKAIOIIUX B HUX
peakuusax. 3HaTh (GOpPMbI ypaBHEHUI PaBHOBECHS IIJIOCKOW CHCTEMBI IIPOU3BOJIBHO PACIIOJIOKEHHBIX
CWJI U YMETh UX MCIIOJIb30BaTh AJIsl ONPEACIICHUS peakuil A1 OaJIKU C )KECTKOU 3a/1eJIKON yMETh UMHU
10JIb30BAThHCA.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 4. KontpoiupoBaTh KaueCTBO COOPOYHBIX H3ACIHWNA B COOTBETCTBHU C TPEOOBAHHUSIMU
TEXHUYECKOH JTOKYMEHTALIUH.

Yo 5 BbIaBIATH NPUYMHBI BbIMYCKa COOPOYHBIX €IUHUI] HU3KOTO KadyecTBa, 0OecreynBaTh
TpeOOBaHNS HOPMATUBHOM.

BroinoJsiHeHne npakTH4ecKoii padoThl cocoO6cTBYeT (POPMUPOBAHUIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

I[K 3.5.1; [IK 3.5.2

MarepuanbHoe o0ecrieyeHme:

KoHcnekt nexiuii, MHCTPYKUHS 10 BBINOJHEHHIO paboThl, VHTepHeT-pecypchbl, JHHEHKa,
KapaH/jall, JaCTHK.

3ananmue:

OrnpenenuTh peakiuy KOHCOJIBbHON Oallku, n300paxeHHOM Ha pUCyHKE |

Ilopsinok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKUE TTOJIOKEHUS

2 V3ydnTh METOIUKY pacdeTa OMOPHBIX peaKIuii 6aJok

3 BBINOJHUTH pacyueT

4 CpenaTh BBIBOJ

5 OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI

Xox padoThI:
IIpumep 1. OgHoonopHas (3amemieHHas) 6aaka HarpyeHa COCPeIOTOUYECHHBIMU CUIIAMU U

napoit cwi (pucyHok 1). OnpenenuTs peakiuu 3aJ1eIKu.

y
%R‘r 30 kH m= 100 xH-m 20xH
o pr—3
60
< & 1
ur ‘ﬁ;‘ Im S € am B 7
7 'I

Pucynok 1 — bainka ¢ 3aiiemMieHHbIM KOHIIOM

..

Pewienue

1. B 3anenke MOXeT BOSHHKHYTh peakiys, npeacrasisieMas aABym: coctaBisiroinmu (Ray,  Rax),
1 peakTUBHBIH MOMEHT Ma. HanocuM Ha cxemy Oaliki BO3MOYKHBIC HAIIPABICHUS PEAKIIHIA.
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3ameuanue. Ecny HanpaBiaeHUs BbIOpaHbl HEBEPHO, IIPU pacyeTax MOJIyYUM OTPULIATENIbHbBIE
3HA4YEHMs peakuui. B 3ToM cilydae peakiuy Ha cXeMe CIeyeT HallPaBUTh B IPOTUBOIIOJIOKHYIO
CTOpPOHY, HE ITOBTOPSIS pacyera.
B cuity Manoi BBICOTBI CYMTAIOT, YTO BCE TOUKU OAJKH HAXOATCS Ha OJHOM MPsIMOii; Bce Tpu
HEU3BECTHBIE PEAKLMU IIPUIIOKEHBI B OHOM TOYKe. J{71s1 perieHus yio0HO UCII0JIb30BATh CUCTEMY
ypaBHEHHIA paBHOBECHs B mepBoii popme. Kaxkoe ypaBHeHue OyaeT conepxarh 0/IHY HEM3BECTHYIO.

2. Vcmonw3yeM cUCTEMY YpaBHEHUH:

3HaKU MOJYYeHHBIX peakiui (+), ciae1oBaTeNIbHO, HAIIPABIICHUS PeaKIiil BHIOpaHbI BEPHO.
3. JIns mpoBEpKU NMPaBUIIBHOCTH PEIIEHUS COCTABIISIEM YPaBHEHHE MOMEHTOB OTHOCHUTENIBHO TOUKHU B.

N3 L AL 4 H {) { { 113 Ot 1

-

[ToncraBnsieM 3HaYEHUS OJTYYEHHBIX PEAKIINN:

10.94 4 45.958 9 210 U.866 4 { K

Pemenue BbITIOJIHEHO BEPHO.

dopma npeacTaBiieHus pe3yJbTara:

3aIuTa MPAKTUYECKON paboThI

Kpurepun oueHku:

Oyenka «OmMIUYHO» 8bICNABIIAACMCS, €CIIN BBITIOJIHEHA 3alIUTa pabOThl U COCTABJICHO YpaBHEHHE
MOMEHTOB OTHOCUTENBHO TOUKH C.

Oyenka «xopouioy eblcmasisiemcs, €Ciii BCe Peakluy MOCYUTaHbl BEPHO

Oyenka «y00871emeoOpUMeIbHO» 8bICMABIAEMCs, €CIU IBE PEaKLUU PACCUUTaHbI BEPHO.

Oyenka «Hey0081emeopuUmenbHo» 8blCMABIAemcs, eCli PEeakiui pacCUUTaHbl HE BEPHO.
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Tema 1.5 LenTp Tsa:K€CTH

IIpakTHyeckoe 3anaTHE Ne S
Onpenenenue HeHTPa TAXKECTH CTAHAAPTHBIX NPOKATHBIX NpopuIei

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:

Yo 4. KontpoinpoBaTh KauecTBO COOPOYHBIX H3ACIUNA B COOTBETCTBHU C TPEOOBAHHUSIMU
TEXHUYECKON JOKYMEHTALIUH.

BrinoJsiHeHne MpakTH4ecKoii padoThl cl10COOCTBYeT (POPMHPOBAHUIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

K 3.5.1

MarepuajibHoe obecnieyeHue:

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

3ajganue:

1 IToBTOpUTE TEOPETHUYECKHI MaTEPHAIT

2 VI3yunTh METOJUKY OIMpPENIEICHUs IEHTPA TSHKECTU MPOKATHBIX Mpoduieit

3 BBINOJHUTH pacyer

Ilopsinok BbINOJIHEHHS PA0OTHI:
1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS

2 V3ydnuTh METOUKY OTIPEACIICHHUS IIEHTPa TSHKECTH MPOKATHBIX Mpoduiieit
3 BBINOJHUTH pacyer

4 CrmenaTthb BBEIBOJ

5 OTBETUTH HA KOHTPOJIBLHBIE BOIIPOCHI

Xox padoThI:
Ipumep 1. OnpenenuTs KOOPAUHATHI IIEHTPA TSKECTH COCTaBHOTO ceueHus. CeueHne COCTOUT

U3 JIUCTA U IPOKATHBIX MPOUIICH.

f
N /
rsss. ./7////1///4

Isyrasp Ne 16

-0/ Jlwct §$x 100

YIS 7/ B

Pucynox 1 — CocTaBHOE ceyeHue U3 JIMCTa U MPOKATHBIX Mpoduien
Ilpumeuanue. Yacto pambl CBapHBAIOT W3 pa3HbIX Npoduiei, co3gaBas HEOOXOIUMYIO
KOHCTPYKIMIO. TakuM 00pa3oM, yMEHbIIAETCS Pacxo/l MeTajia u 00pa3yeTcss KOHCTPYKIMS BBICOKOM
IIPOYHOCTH.

16



Jlist cTaHAapTHBIX MPOKATHBIX Mpo¢uield COOCTBEHHBIE T'€OMETPUUYECKHE XapaKTEPUCTHKH
n3BecTHbl. OHU IPUBOJATCS B COOTBETCTBYIOIIMX CTaHIAPTaX.
Pemenue
1. O603HaunM (GUTypsl HOMEPAMHU M BBITUIIEM U3 TaOIHIl HEOOXOIMMbIE JaHHBIE:
1) — mBemtep Ne 10 (TOCT 8240-89); Boicota h = 100 mwm; mupuna mosnku b = 46 mwm;
miomans ceuenust A1 = 10,9 CMZ;
2) — nmBytaBp Ne 16 ('OCT 8239-89); Bbicota 160 mMM; mupuHa mosnku 81 MM; IUIONIAIb
ceueHus A, — 20,2 CM2;
3) — mumct 5x100; Tonmuaa 5 mM; mupuHa 100 Mu; totommans cedenus Az = 0,5 x 10=15 cM>.
2. KoopanHaTsl IEHTPOB TSHKECTH KaX A0 (PUTYphl MOKHO OTIPEACIIUTD 10 YEPTEKY.
CocraBHOE ceueHHnEe CHMMETPUYHO, TOATOMY HEHTP TSHKECTH HAXOIUTCS HAa OCH CHMMETPUH U
koopauHaTa xc = 0.

1 I f / U0 64 1.44 L7.54

dopma npeacrabiieHus pe3yJbTara:

3aIHUTa MPAKTHIYECKOW paboThI

Kpurepun oueHku:

Oyenka «omauuHo» 6blCmMasisiemcs, €Cld BBINIOJHEHA 3alTa paboThl M OIpPEEeIEeHbI
KOOpJIMHATHl YKa3aHHOM MpernojaBaTesieM Ha CXeMe TOUKH.

Oyenka «xopowio» 6vlicmasisiemcs, €CIU BEPHO paCCUMTaHbl KOOPIAMHATHI OOILEro IeHTpa
TSXKECTH

Oyenka «y00871emeopumenbHo» GblICMABIAemcs, €CId BEpPHO OIpe/eieHbl KOOPAUHATHI IIEHTpa
TSYKECTH OTACIBHBIX MPOhUIeH.

Oyenka «Hey0081emaopumenbHo» 8blCMagaemcs, eClii KOOPIUHATh PACCYUTAHBI HE BEPHO.
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Tema 2.2 IIpocreiiiue ABUKeHNS TBEPAOro TeJja

IIpakTnueckoe 3ansaTue Ne 6
Pemenne 3aga4 Ha mocTynarejibHOe U BpaliaTejbHOe IBHKEHUS

Heab: OmnpeneneHue mnapamMeTpoB ABMKEHHUS TOYKHM MO 33JaHHOMY 3aKOHY JBWXKEHHS U
MOCTPOEHHE KNHEMATHYECKUX IPaQUKOB IBIKECHUS

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 1. Yurate uepTexu U TpeOOBAaHUA K JETANISIM CIIY’)KEOHOTO Ha3HAuYEHUS.

Yo 5 BbIABIATH NPUYMHBI BBIIYCKAa COOpPOYHBIX €JUHUI] HU3KOIO KayecTBa, OOECIeunBaTh
TpeOOBaHNUS HOPMATUBHOM.

BreinoJsiHeHne MpakTHYecKoil padoThl cl10COOCTBYeT (POPMHPOBAHMIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

K 1.1.1

K 3.5.2

MarepuajbHoe obecnieyeHue:

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

3ajganue:

TouKa JBIKETCS TIPSIMOJIMHEITHO COTIacHo ypaBHeHnio S = 20t — 5t° (S 6 M, t B ¢). [TocTpouTsh
rpaduKy paccTOSHUN, CKOPOCTH W YCKOPEHMs Juid NepBbIX 4 ¢ nBwkeHus. OnpenenuTs MyTh,
MPOUJEHHBIA TOYKOM 3a 4 C, U ONHCaTh ABUKEHUE TOUKH

Ilopsinok BbINOJIHEHHS PA0OTHI:

1 PaccMoTpeTh TEOpPETHUECKHE TTOJTOKEHUS.

2 V3ydnTh METOIUKY OTIPEICTICHHUS IIEHTPa TSHKECTH MPOKATHBIX Mpoduiien.
3 BBINOJHUTB pacuer.

4 CaenaTh BBIBOJ,.

Xox padoThI:
PacueTHble (opMyJIbI 1151 ONIPe/ie/IeHUs] MapaMeTPOB JABHKEHUS TeJa.

Bce Touku Tema JABHXKXYTCS OJJUHAKOBO. 3akoH PaBHOMECPHOI'O ABHKCHUA:

S — S‘U + vt.

3aK0oH paBHOTIEPEMEHHOTO JIBH)KCHHUSI:

g S 4 ay t2

O = 90 + Yot + 5
3nech SO — MyTh, IPOWUJICHHBIN 0 Havyajla OTCUETa, M;
Vo — HauajbHas CKOPOCTh JIBFIKCHHS, M/C;
ay — MOCTOSIHHOE KacaTeJIbHOE YCKOpPEHHE, m/c?
CKopocCThb:

v=.98" v =+ ast.
Yckopenue:

a; = v

3aKkoH HCPAaBHOMCPHOTI'O ABUKCHUS:

S = F(t3).

J

Kunemarnueckuii rpauk paBHOMEpPHOTO IOCTYNATENbHOTO JBM)KEHHUS NpPEICTaBICH 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{ = Vo + a1t{; vy = 0.
1 0 1t1; Vo
_b., _8_
Yckopenue a; = 0 ap=;= 1,6Mm/c.
Brtopoii yaactok — paBHOMEpHOE nBIKeHHE: V = 8 M/c; a2 = 0.
Tperuit yqacTok — TOPMOKEHHE JJO OCTAHOBKHU (paBHO3aMEJIEHHOE JIBUKEHUE).
VYpaBHEHHE CKOPOCTH V3 = Vg3 + asts; ve = 0.
3 03 3L3; V3
v 8
YckopeHue az; = -2;:a, = —- = —2M/C.
3 t3 1 4
2. Ilytb, mpolcHHBIN 3a BpeMs ABMKEHUS, OY/IET paBEH:

HUpnLid acTol .l

IIpumep 2. Teno, uMeBIIee HAYATBHYIO CKOPOCTh 36 KM/4, mpouuio 50 M 10 OCTaHOBKH.
Cunras 1BUKE€HUE paBHO3aMEUIEHHBIM, OTIPEJEIINTh BPEMS TOPMOKECHHUSL.
Pewenue
1. 3anuchIBaEM ypaBHEHHE CKOPOCTHU AJIs1 PABHO3AMEUIEHHOTO ABWKEHUS:
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v=yv,+at=0.

OmnpexensieM 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 3.2 Padota u momHocTh. O01IHE TEOPpEeMBbl AUHAMUKH

IIpakTH4eckoe 3anaTHE Ne 7
Pemenue 3aga4 Ha onpeaejieHne padoTbl 1 MOLIHOCTH

Hean: MMers mnpencraBieHME O MOIIHOCTA NPH INPSMOJIMHENHOM M KPHUBOJHWHEWHOM
NepeMeIIeHus X, O MOITHOCTH MOJIE3HOW U 3aTpadueHHOH, 0 KO (UIIHEHTE TTOJIE3HOTO IeHCTBHS. 3HAThH

3aBUCUMOCTHU MJIA ONIPCACTICHUA MOIIHOCTH IIPHU NOCTYNNAaTCJIbHOM U BpallaTCJIbHOM JIBHIKCHUAX, KHI[

YMeTh paccuuTaTh MOIHOCTD C YYETOM MOTEPh HA TPEHUE U CUJI UHEPLIUU
BeinosiHuB padory, Bbl OyieTe yMeThb:
Yo 1. Yurate uepTexu U TpeOOBAHUA K JETANISIM CIIY’)KEOHOTO Ha3HAuYEHUSI.
Y0 5 BoIBIATH NPUYMHBI BBITYCKa COOPOUYHBIX €AMHUIL HU3KOTO KauecTBa, 00ecreuynBaTh
BroinoJsiHeHne npakTH4ecKoii padoThl cocoO6cTBYeT (POPMUPOBAHUIO:
OK 02.1 -0K 02.3
OK 09.1; OK 09.3
K 1.1.1
IIK 3.5.2
MarepuajbHoe o0ecnieyeHue:

KoHcnekt nexiuii, MHCTPYKUHS 10 BBINOJHEHHIO paboThl, MHTepHET-pecypchbl, JMHEHKa,

KapaHJaIl, JJaCTHK.
3aganue:

Ompenenuth TpeOyeMble MOITHOCTh M CKOPOCTH AJIEKTPOJIBUTATENS IO CIEAYIOIIUM JaHHBIM:

TaroBas cuia ieHTsl F (kH), ckopocts nentsr V (M/c), muamerp 6apadbana D (Mm) (1o BapraHTam).
Ilopsinok BbINOJIHEHHS PA0OTHI:
1 PaccMoTpeTh TEOPETUUECKHUE TIOJIOKEHUS

2 V3yunTh METOIMKY pacueTa paboThl U MOIITHOCTH
3 BeImoaHUTh pacyer (1o BapraHTaMm)

4 CnenaTthb BEIBOJ

Xox padoThI:

MowHOCTb

J1j1a XxapakTepUCTUKH pabOTOCTIOCOOHOCTH U OBICTPOTHI COBEPIICHHS paOOThI BBEICHO MOHSATHE

MOIIODHOCTH.

Mowinocmos — padoma, 6bIn0JIHEHHAA 8 COUHUUY BPEMEHU:

%%

EuHUIBI H3MEPEHHUS MOIIHOCTH: BaTThl, KUJIOBATTHI,
H o

| 1 Br: 107 B 1 kB1

Mowinocms npu nocmynamensvnom osusicenuu (puc. 1)

F

(04
< L
P PR L Pl LT L7
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Pucynok 1 — IloctynarensHoe 1BUKEHUE

F'S cos o

P =
=
VuuteiBasi, 9to S/t = V¢p, OIyIUM
P = Fuy, cos a,

rae F — Moaynb cuiibl, JEUCTBYIOLIEH HA TEJO; V¢, — CPENHSASA CKOPOCTh JIBUKECHUS Tela.

CpCI[HfIfI MOIIHOCTD IPH NOCTYNATCIIbHOM JIBUKCHHUU paBHA MPOU3BCIACHUIO MOAYJISA CUJIBI HA
CPCAHIOI0 CKOPOCTDh IIEPEMCUICHUA U HAa KOCUHYC yIjia MCXKIY HallPaBJICHUAMU CUJIbI U CKOPOCTH.

Mowinocms npu epaujenuu (puc. 2)

Pucynox 2 — BpamiarenbHoe 1BUXEHUE

Teno aBuxkeTcs no ayre paauyca I u3 Touku Mj B Touky Mz

;1[1 _\!-_) = r;l
Pabora cubl:
W = Mypp, Myp = Fir,
rae M,, — Bpalaromui MOMEHT.
p= Mynp _
t
Y4auTbeIBasd, 4TO
=~ - Wep P = "\[M)'«-’L‘];-
t HOJIyYUM

TAC Wep — CPEAHSA YIITIOBaAsA CKOPOCTD.

Mowmnocms cunvl npu 8paweHuu pagna NPouU3Be0eHUIo 8PAaAlonjeco MOMeHmMa Ha CPeoHion
Y2l108YI0 CKOPOCMb.

Ecnu nipu BBINOSTHEHNU pabOThl YCUITUE MALTHHBI U CKOPOCTh JABWXEHHS MEHSIOTCS, MOYXKHO
OTIPENIeNIUTh MOIIHOCTD B JIF000H MOMEHT BPEMEHH, 3Hasi 3HAYSHUsI YCHIIUS U CKOPOCTH B JJAHHBIN
MOMEHT.
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KoaddpuumeHT nonesHoro geiicrema

Kaxnas mMammHa W MeXaHu3M, coBepuias pabdoTy, TPAaTUT YacThb PHEPTUU Ha MPEOJ0JICHUE
BpEIHBIX conpoTuBieHUA. Takum 06pa3oM, MamHa (MEXaHU3M) KpOMe MOJIE3HON pabOThl COBEPILIACT
ellle U JOIMOJIHUTENIbHYIO padoTy.

OmHnouienue none3nol padomol K NOAHOU padome unu noae3HONU MOWHOCMU KO 6cell
3ampayueHHol MOWHOCHU HA3bl6Aem A KOIPpuyuenmom none3nozo oeiicmeusn (KII/Q):
1’:‘1,, 3
l .‘..l D

[Tone3nast pabota (MOIIHOCTB) PAaCXOAYETCsl HA JBMKEHHUE C 3aJJAaHHON CKOPOCTHIO U
ompenensieTcs mno GopMyam:

n = KIII =

W = FScosa, P = Fuvcosa;
P = Mypw.

3arpaueHHas MOIHOCTb OOJIBLIE MTOJIE3HOW Ha BEJIMYMHY MOIIHOCTH, YLIEH Ha MPEoI0JICHHE
TPEHUS B 3BEHbAX MAIlIMHBI, HA YTEUYKH U TOMY IIOJIOOHBIE MTOTEPH.
UYewm Beime KII/I, Tem coBeprieHHEe MallIMHa.

Mpumepbl pelweHna 3aaau

Ipumep 1. Onpenenuth MOTPEOHYIO MOITHOCTH MOTOPA JIEOSAKH IS 1O ThbeMa Tpy3a BECOM 3
kH na BeicoTy 10 M 32 2,5 ¢ (puc. 3). KIIJl mexanu3zma nedenku 0,75.

¢l |¥
vo

Pucynok 3 — K 3anaue 1

.

Pewenue
1. MomHOCTh MOTOPA UCTIOIB3YETCS HA IOIBEM I'Py3a € 3aJIaHHOW CKOPOCTBIO U IIPEOJIOJIEHHE
BPEIHBIX COMPOTUBICHUN MEXaHNU3Ma JIeOeIKH.
[Tone3Hast MOIITHOCTH OMpenensieTcs 1o Gopmyse
P=Fvcosa.
B nannowm ciywae o = 0; rpy3 ABHKETCS MOCTYNATEIBHO.
2. CkopocTb mogbema rpysa

v=—; v=—=4Mm/c.

¢ =

'O

S 10
t
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Heo0xoanMoe ycunre paBHO Becy rpy3a (paBHOMEpPHBINH OIbEM).
[Tonesnas mouHocts P = 3000 « 4 =12 000 Br.
[TonHas MOIIHOCTG. 3aTpaurBaeMas MOTOPOM

ok w

Mpumep 2. CynHO IBMKETCS CO CKOPOCTBIO 56 KM/4 (puc. 4). JIBuraTens pa3BUBaeT MOIIHOCTh
1200 kBT1. OnpenenuTs cuily cCOnpoTUBIEHUS BOAbI ABKeHuto cyaHa. KITJ[ mamunst 0,4.

F
v— 4 I
Z = ="
P
F;:onp

Pucynok 4 — K 3anmaue 2

Pewienue
1. OnpenensieM TOJE3HYKD MOIIHOCTh, MCIOJIB3YEMYIO Ha JBWKEHUE C 3aJaHHOU
CKOPOCTBIO:
]' == 1,| O COSs O
I )
Nn=———: P= PFPuorona?; F =1200:04 = 480xBr.
/"‘,« 'ODA

v r

2. [To dbopmyne mas moIe3HON MOITHOCTH MOYKHO ONPEACIUTh IBIIKYIYIO CHUITY CYIHA C

YUE€TOM YCIIOBHUA O = 0. HpI/I PAaBHOMEPHOM JABMXKCHHUH ABMIKYIas CuUjla paBHA CHUJIC COIIPOTHBJICHUA

BOJIBL:
Fose = Fconp.
3. Ckopoctb nBmxenus cynsa v =36 * 1000/3600 = 10 m/c
4, Cuiia cCOnpoOTHUBIICHHS BOJIBI
. P : 480 000
1"‘“”{' = —y [’(4_,”;, T T ‘18‘)(’(.'1_’.

U 10

Cuna conpoTuBIEHUS BOJIbI JBMKCHHIO CYIHA
Fconp. = 48 kH

dopma npeacrasieHus pe3yJbTara:

3alUTa IPaKTHYEeCKOI paboThI

Kputepun onenkn:

Oyenka «omauyHO» 8bICMABIAEMCs, €CIIU BHITIOJHEHA YCTHAS 3alIUTa PaOOTHL
Oyenka «xopouio» 6vlcmasisiemcs, €Cli BEPHO OIpeIeNIeHbl pa0d0Ta U MOIIHOCTb.
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Oyenka «y0081emeopumenbHo» 8blCMAB/IAemcs, €ClIi BEpHO OIpeienieHa padboTa.
Oyenka «Hey0081emsopumenbHoy 8blICMAasisiemcs, eClii padoTa U MOILTHOCTh PacCYMTaHBl HE
BEPHO.
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Tema 4.2 PacTsskeHue U c/KaTHE

IIpakTnueckoe 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 CUJI U HOPMaJIbHBIX HANPSKEHU.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 4 KoHTposupoBaTh KadyeCTBO COOpPOYHBIX H3JIEIUN B COOTBETCTBUU C TPEOOBAHUSIMHU
TEXHUYECKOH TOKyMEHTaLUU.

BroinoJsiHeHne nMpakTHYecKoii padoThl c1oco6cTBYeT (POPMHPOBAHMIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

K 3.5.1

MarepuajbHoe obecrnieyeHue:

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

3ajganue:

Paccuntarh KOHCTPYKIUIO HA TPOYHOCTH

Ilopsinok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKHUE TIOJIOKEHUS

2 VI3yuuTh METOJUKY pacueTa Ha MPOYHOCTh P PACTSLDKEHUU U CKATUU

3 BoInosiHUTE pacyeT (10 BapuaHTaMm)

4 CpenaTh BBIBOJ

Xox padoThI:
Heo0xoaumbie (popMyJibl.
HopmanbHO€ HanpsbkeHue

rae N — npojosnbHas cuiia; 4 — TUIONMaab NOMEPEYHOTO CEUCHUS.
Y umnaenue (ykopodeHue) opyca

Ay o 2Y8 R

= —— HIn Q= —,
AE E

E — monayne ynpyroctu; | — HadanbHas AJTMHA CTEPIKHSL.

JlomyckaeMoe HarpsuKeHHe
Onpen,
[U] 13 ,
[s]
[s] — momyckaemblii 3amac MPOYHOCTH.
VYcaoBre MPOYHOCTH MTPU PACTSKEHUHU U CKATHH:

o=%<[o].

IIpumepbl pac4eToB Ha MPOYHOCTH M KECTKOCTh
IIpumep 1. I'py3 3akpensieH Ha CTEP)KHAX U HAXOAMUTCS B paBHOBecHU (pUCYHOK 1). Marepuan
CTepXKHEN — cranb, gonmyckaemoe HampspkeHne 160 MlIla. Bec rpyza 100 xH. [lnnHa crepkHei:
nepporo — 2 M, BToporo — Im. Omnpenenuts pa3Mepsl IMONEPEYHOIO CEYEHHUS U yJUIMHEHHE
cTepxHeil. PopMa NONEPEYHOTo CEUEHUT — KPYT.
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a)

A) c peakiueit cBs3u; 0) 6€3 peakiuii CBsI3u
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 paBHA Harpy3ke Ha cTepKeHb. HaHOCHM peakiuu CBs3€il, NEHCTBYIOIIMX B TOYKE B.
OcBo6ox1aeM TOuKy B oT cBa3eil (pucyHok 1, a). BeiOupaem cuctemy KOOpAHHAT Tak, 4YTOObI OJJHA U3
oceil KOOpAMHAT coBHala ¢ HeusBecTHOW cuioil (pucyHok 1, 6).CocraBuM cucteMy ypaBHEHUM

paBHOBeECHS Ui TOUKH B:

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

Pemraem cucremy ypaBHEHHI U ONIPEEIIIEM PEAKIMH CTEPIKHEN.

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 CTEPIKHEH

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 6biCmagisiemcs, CIi BEPHO OTPE/ICIICHBI HArPY3KH Ha CTEP)KHU.

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

Oyenka «Hey0081emeopumenbHo» 8blCMasiAemcsl, eCli Peakluy ONop U Harpy3KU PacCUUTaHBI
HE BEPHO.
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Tema 4.2 PacTsskeHue U c/KaTHE

IIpakTnueckoe 3ansiTue Ne 9
Omnpenenenue panMoHAJILHBIX CeYeHHUI Opyca

Heab: YMeTsb onpenensTe onacHoe ceueHre O0anku 1 BIOMPaTh pallMOHAIIBHOE CEYCHHUE.
BeinosiHuB padory, Bbl OyieTe yMeThb:
Yo 4 KoHTpoaupoBaTh KadyeCTBO COOpPOYHBIX H3JIEIUN B COOTBETCTBUU C TPEOOBAHUSIMHU
TEXHUYECKON JOKYMEHTALINH.
BrinoJsiHeHne MpakTHYecKoii padoThl cl10COOCTBYeT (POPMHPOBAHUIO:
OK 02.1-0K 02.3
OK 09.1; OK 09.3
K 3.5.1
MarepuajbHoe obecrnieyeHue:
KoHcrnekt nexinuii, MHCTPYKLHS 10 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JIMHEHKa,
KapaHJall, JJACTUK.
3ananmue:
[lo merony ceuenuit noctpouth smiopbl.  OmnpenenuTs omnacHoe ceueHue. I[logoOpath
palMOHAIBHOE CEUYEHHUE.
Ilopsinok BbINOJIHEHHS PA0OTHI:
1 PaccMOTpeTh TEOPETHUECKHE TTOJTOKEHUS.
2 VI3yunTh METOJMKY pacueTa palliOHAIBHOTO CEUEHUs OAKU.
3 BBINOJHUTB pacyer.

Xox pa0doThI:
OmnpenenyM palyOHANbHbIE CEUEHHMs] TNpU  U3rude, Ui O3TOr0  CpPaBHUM MOMEHTHI

COITPOTHUBIICHUS TPOCTEHIIINX CCUCHUH.
OceBoif MOMEHT WHEPITUHU NPSIMOYTOJIbHUKA (puUc. 1, BBIBOJ ()OPMYIIBI B JIEKIHH 25) paBeH

N,

W

\
\

Pucynok 1 - IIpsimoyronsHuk

OceBoif MOMEHT COIIPOTUBJICHUS ITPAMOYT'OJIbHUKA

N
'.l
D

CpaBHHMM COTNPOTHBIIEHUE U3TUOY JBYX MPSMOYTOJIbHBIX ce4eHul (puc. 2).
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MMM

N

a) 6) 8)

Pucynok 2 — CpaBHeHUE CONPOTUBIIEHUS U3THOY ABYX IPSIMOYTOJIbHBIX CEUEHUN

Bapuant nHa puc. 2, 6 o6nagaetr 00JIbIIUM COPOTUBICHUEM U3TMOY MPU MPOUUX PABHBIX
YCIIOBUSIX.

OceBoil MOMEHT MHEpIUH Kpyra (puc. 3) paBeH
- "l '

64

OceBoii MOMEHT CONIPOTUBIIEHUS Kpyra

Pucynok 3 - Kpyr

Bce HGO6XOI[I/IMI>IC paC4YCTHBIC JaHHBIC (nnomazm, MOMCHTBI HHEPpIHUHU U COHpOTI/IBHeHI/Iﬂ)
CTaHAAPTHBIX CeueHH I IMPUBOJATCS B Ta6n1/1uax CTaHAapTOB.

HJ’ISI MaTcpruajioB, OJHUHAKOBO pa60Tanme Ha pacTsXCHHUE U CXKATHUC, BI>I6I/IpaI-OT CCUCHUA,

CUMMETPUYHbIE OTHOCUTEIILHO OCH, BOKPYT KOTOPOU coBepiaeTcs u3rud (puc. 4).

IHpumep

CpaBHUM MOMEHTHI COIIPOTHBIICHUS JBYX CEUYCHHUI OJTMHAKOBOM IJIOMIaAU: IByTaBpa (puc. 4, r)

u kpyra (puc. 4, a).
JByraBp Ne 10 nmeer momans 12 cM?, OCEBOI MOMEHT HMHEPLUU 198cm*, MomenT COIPOTHUBIICHUS
39,7CM3.

Kpyr Toit sxe muomanu umeet auamerp = /AT = 464, ocepoit MOMeHT uHepLuH Jy =
25,12CM4, MOMEHT conpoTuBieHus Wy = 6,20M3.

 § 39.7

Wey, 6,2
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ConpoTuBicHre U3ru0y y IBYTaBpOBOUM Oajaky B IMIECTh pa3 BHINIC, YeM y OaJKH KPYTJIOTO
CEUCHHS.

W3 sToro mpumepa MOKHO CHIEIaTh BHIBOJ: CEUCHHUS MPSMOYTOJIbHBIC, KBAaI[PATHBIE, KPYTJIbIE U
poMOOBHUIHBIC HEPAIIMOHATLHEI (puc. 4 a, 0).

|
L0,

CERRANTEEN

a) 6) 6) 2) 0)

Pucynoxk 4 - IIpodunn

Jlig MarepuanoB, oONaJarOINX Pa3HOM MPOYHOCTHIO MPH PACTSKEHUH U CKATHH (XPYNKHE
MaTepuangbl 00Jalal0T 3HAYUTENBHO OOJbIIeH MPOYHOCTHIO HaA C)KaTHE, YEM Ha PpaCTSIKEHHE),
BBIOMPAIOT ACUMMETPUYHbBIE CEUEHUS TaBp, PEIbC U JIp.

dopma npeacrasiieHus pe3yJbTara:

3aluTa MPAaKTUYECKO paboThI

Kpurepun oueHku:

Oyenka «omauyuHo» 8blCMAssAemcs, €ClIv BHIIIOJIHEHA YCTHAS 3alIUTa PaOOTHL

Oyenka «xopouioy 8biCmMmagasemcs, eCli BEPHO NM0J00PaHO pallMOHAIBHOE CEUCHHE OaIKu.

Oyenka «y00671emeopumenbHoy 6blCMAgIsemcs, €CIN BEPHO OIPEENICHO OMACHOE Ce4YeHue
OanKH.

Oyenka «Hey0081emsopumenbHoy eblCmasisaemcs, €ciii 0anka pacCiMTaHa He BEPHO.
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Tema 4.2 PacTsisKeHHE U CKaTHE

JlabopaTtopHoe 3ausitue Ne 1
HcnbiTanue Ha pacTsizkeHHe 00pa3na U3 MJIACTUYHON CTAIHU.

Henab: monyueHue pauarpaMMbl pacTSDKEHMsI CTaIbHOrO oOpasua Julsl  BBIYMCIICHUS
MEXaHUYECKUX XAPAKTEPUCTUK MaTepHralia

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 4 KoHTpoaupoBaTh KayeCTBO COOpPOYHBIX H3ACIUNA B COOTBETCTBUHM C TPEOOBAHUSIMU
TEXHUYECKON JOKYMEHTALUH

Brinosinenue 1a60paTopHoii pa6oThl CIOCOOCTBYET (DOPMHUPOBAHUIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

K 3.5.1

MarepuajbHoe obecrnieyeHue:

WcnpiTarenbHblid CTEH I BUPTYyalbHOUN J1a00paTOpHO pabOThl MPUONIMKEHHBIN K peaibHOMN
ycraHoBke «Pa3peiBHas mammaa ['CM-50», KOHCIIEKT JIEKIWA, IMHENKA, KapaHJall, JaCTUK

3ananmue:

[TocTponuTts IuarpaMmy pacTsKEHHUS MaTepHralia

Ilopsinok BbINOJIHEHHS PA0OTHI:
O3HaKOMUTCS CO CTaHAAPTHBIMU 00pa3[aMi METANIOB Ha PacTsKEHHUE.

W3MepuTh IITaHreHITMPKY/IEM HaYaabHBIN auameTp oopasia do.
OnpenenuTp MIOLIAAb MOTEPEYHOTO ceueHus oOpasia.
Onpenenuth pacueTHYIO JUIMHY 00pa3iia.
Hanectu Ha o0Opaserr pacuetHyro JmuHy obpasma lo.
6. BcraButh M 3akpenuTh oOpaszen B 3axBarax TUIpaBiIWdeckoro mnpecca. I[IpousBectu
paspyuienre oOpasia, 3apUKCHpPOBaB IO MaHOMETPY MAaKCHMallbHOE JaBJIEHHE Ha TIOpIIECHb

ok wbdE

THIPABINYECKOTr0 1pecca Payx. npecca- » Kre/cM®.

7. V3mepurpb avaMeTp NOPIIHS THUIPABIMYECKOTO IMIpecca M PACCUUTATh CHIY Py,
MIPUJIOKEHHYIO K UCTIBITHIBAEMOMY 00pa3ily:

P max-— £ max. npecca S

rjae S — IIoIa/ib NOPIIHS THAPABIMYECKOro Ipecca.

8. PaccumTaTh mpejaes NpoYHOCTH odpa3ia.

9. Omnpenenuts IMHY 00pasna mocie paspbiBa |y, CI0KHB BMeCTe pa3opBaHHBIC YacTH H
M3MEpUB MITAHTCHIIMPKYJIEM PACCTOSIHUE MEXTy METKaMHU.

10. BpIuMcJIMTH OTHOCHTE/IBLHOE yJIMHEHHe 00pa3ua.

11. Wsmeputh auamerp oOpasiia B MecTe paspbiBa U, MO JBYM B3aMMHO MEPICHIUKYISIPHBIM
HaMpaBJICHUsAM (IUIOTHO CIIOKUB 00€ YacTH pazopBaHHOro obpasua). [lo cpennemy apudpmernueckomy
JIBYX 3HAYCHUI BBIYMCIUTH MIIOIIAIs 00pasiia mocie pa3poiBa F.

12. PaccunTaTh OTHOCHTE/IBLHOE Cy:KeHHe 00pa3ia mocie pa3phiBa.

Pe3ynbrarhl ucnpiTaHuil 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

MEXaHWYECKMX CBOWCTBaxX Marepuana. J[Jis 3TOro MPUMEHSIOT CHEIHATbHBIC MIIMHIPUYECKUE WITH
miockue obpasupl. Ha pucynke 1. mpezacraBieHa cxema HUIMHAPUYECKOr0 00paslia Ha pa3iIMvHbIX
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 1 1rameTp oOpasua B 00;1aCTH paBHOMEPHOH AedopMann;

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

Cornacao I'OCT 1497-84, reomerpuyeckue mapaMeTpbl OOpas3lOB Ha PaACTSHKEHHUE JOJHKHBI
OTBEYaTh CJIEIYIOLUIUM COOTHOLICHUSIM:

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

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. HambGonee

KOpPOTKKMe

pacrpocTpaHeHHBIM SBIIIETCS 00pa3el] ¢ KpaTHOCTBIO 5.

33



[lepen ucnbiTaHuEM 00pasel] 3aKpPEIIAIOT B BEPTUKAIBHOM IIOJIOKEHUU B 3aXBaTax pa3pbIBHOMN
MalIUHbl WIKA THIPaBIMYECKOTO Ipecca.

[lo pe3ynpTaTam MCHBITaHHS CTPOUTCS JUarpamma pacTsyKEHUs, Ha KOTOPOW MO OCH OpAMHAT
OTKJIAJIBIBACTCS YCHIIME PACTshKeHHE (Krc), a o ocu abciucc — aOCONOTHOE y/UIMHEHHE o0pasia B
MM.

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

Ha pucynke 2 mnpencraBiieHbl BO3MOXKHBIE BapUaHThl BHJIOB JMarpaMM pAacTSKEHUS B
3aBHCHUMOCTH OT COCTaBa U CTPYKTYpPhI UCIBITYEMOT'0 MaTepHuaa.

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

IMoxka3zaTenu ynpyrocTtu u Npo4HOCTH

Ha yuactke OA 3aBHCHUMOCTb MEXy Harpy3koil P u yyinHeHuem BbIpakaeTcsi IpsMOM JIMHUEH .
Takas 3aBUCMMOCTh MEXAY yAJIMHEHHEM oOpa3la W MPHIOKEHHOW Harpy3Koil Ha3bIBAaeTCsl 3aKOHOM
MPOTMOPIMOHATBHOCTH (3aKoHOM ['yKa):

rjae
O — ycnoBHoe HanpsbkeHue, MIla;
E — monyne HOpmansHOM ynpyroctu, MIIa;
0 — OTHOCHTENbHOE YNTHHEHUE, Yo

Haunbonpiiee HanmpspkeHHE, KOTOPOE MOJKET BBIIEPKATh oOpasen 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

0 a9 VR Al

Pucynok 2 - Jluarpamma pacTsKEHHUSL:
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a — 17151 OOJBIIMHCTBA METAJUIOB (JISTUPOBAHHBIE CTallM, ME/Ib, OpPOH3a) B INIACTUYHOM

COCTOSIHUH C TIOCTETICHHBIM MIEPEX0I0M U3 YIIPYTOi B IUIACTHYECKYIO 001aCTh (OTPHIB);
6 — I MSTKOU yFJIepOI[HCTOﬁ CTaJIM, OTOXKIKCHHBIC MapraHlIOBUCTLIC U AJIIOMUHHCBBIC 6pOH3BI
(oOpa3oBaHHe MICHKH);

B — JIUISl XPYIKUX MaTepUAJIOB TUTIA 3aKaJICHHOW CTalld, CEpOro YyryHa, CTeKiIa, OeToHa (cpe3)

P
Prax >
Ppas /T\)
P, c cC* K
Pyn
Py, 4
Alx
/ AL
o
OcTaToOMHOE YATHHEHHE Yupyroe
“YIIHHCHHE
IlomHoe yamuHEHHE

Pucynok 3 - XapakrepHble y4aCTKH U TOYKH Ha JUarpaMMe pacTsHKEHUs

Jlo Touku B, nedopmManuu SBISIOTCS YOIPYTUMH (HMCU€3a0T TMOCTE CHATHUSL Harpy3Ku). Y CIOBHOE
HamnpspKeHHe,

COOTBETCTBYIOIIIEE TOSBIICHUIO TEPBBIX MPU3HAKOB IIACTHYECKON nedopManuun
(ocraroleiics mocie CHATUSL Harpy3KH ) Ha3bIBAETCS HPeoe1oM Ynpy2oCmu.

P,

o
yn
l:0

7 —mpenen ynpyroctu Mlla;

" — Harpy3ka B Touke B, H;
2
0— HayaJsibHas IUIOMIA/Ib OTIEPEYHOTO ceueHus: oOpasia, MM .

ny ~ o n

Touku A u B nexat 00bIYHO OJIU3KO JIPYT OT ApYra, MOATOMY Ha MPAKTHKE JAJIS CTalU ~
Toukoit C Ha TuarpaMMe OTMEUYEHO HAYaJio TOPU30HTAIBLHOM MIOMIAAKH (TIOMIAJAKH TEKY4YECTH ),
KOTOpasi COOTBETCTBYET y/UIMHEHUIO 00pa3iia 0e3 3aMeTHOTO YBEIMUEHUS HAarpy3KH.

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

Pr_ Harpyska B Touke C, H;

TeKy‘{eCTb XapaKTepHasds TOJIBKO IJIsd MaHOYTHCPOHHCTOﬁ OTOXCOKEHHOM CTajld U HEKOTOPBIX
MapoK JIaTyHH (pI/IC 2, 6) BBICOKOYFJ'IepOI[I/ICTHC CTaliu U ApYru€ MCTAJUIbl HC UMCHOT IJIOMIaZIKA

TEKY4ECTH, Ul HUX ONPENENIEeTCs YCIOBHBIN IIPENENl TEKYYECTH. Ycio6nblii npeden meKkyyecmu —
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HaNpsDKEHUE TPU KOTOPOM PacTITMBaeMbIii 00pasel] MoJydaeT OCTaTOYHoe yuinHeHue, pasaoe 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
cyxeHue, oOpasyercsi «iielika». PaBHoOMepHas miuactuueckas aedopManus MepexoAUT B MECTHYIO,
COCPEJIOTOYEHHYIO B IIIEHKE.

B Ttouke K mpoucxomut paspyuieHue oOpasmna. Hampspkenwe, ompenensieMoe OTHOIICHHEM
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

IToka3zaTeau MJIACTHYHOCTH
KpoMe npoyHOCTHBIX XapaKTEPUCTHUK MPU MCIBITAHUHM HA PACTSHKEHHUE OMPEEISIIOT MOKa3aTen
MJIACTUYHOCTU: OTHOCUTENILHOE YIJIMHEHHE U OTHOCUTENILHOE Cy:KeHHe oOpasia.
Ommuocumensnoe yonunenue nocie paspwiea d, (%) — HanbosbIee YITHHEHHE, 10 KOTOPOTO
oOpazen aeopmupyercs mocie pa3pyleHusl.

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

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

Al,cn — abcomoTHOE yanHEeHHe 00pasiia, onpeensieMoe H3MepeHrueM 00pasiia ociie 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
w=-—"2—%.100%
|:0

2.
Fo — HauanpHas moa b MONEPEYHOro ceueHus odpasia Mm*,

2
F,— KxoHe4Has miomaap MoNepeyHoro ceYeHus 00pasia MM”.

dopma npeacTaBieHus pe3yJjbTara:

3awwmTa nabopatopHoit paboTbl

Kputepuu onenkmu:

Oyenka «OMAUYHO» BbICMAGISIEMCsl, €CITH BBITIOTHEHA YCTHAS 3aIATa PA0OTHI 0 KOHCTICKTY.

Oyenka «xopouio» 8biCmaeisiencs, eClv BEPHO OTPEICIICHBI XapaKTePUCTHKU MaTepuaia

Oyenka  «y0061emeOpUMENbHOY  GbICMAGIAEMCs, €CIU BEPHO TIOCTPOCHA JUarpamma
pacTsKeHus.

Oyenka «HEyO0B81EMBOPUMENbHO»  BbICMABASEMCsl, €CIU JuarpaMMa HE IOCTPOCHAa U
XapaKTEPUCTHKH HE OTIPE/ICIICHBI.
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Tema 4.2 PacTsisKeHHE U CKaTHE

JlaboparopHoe 3ansTHe No 2
HcnbiTanue HA cikaTHE 00PA310B U3 IVIACTHYHON CTAJIM U XPYNKOii peBeCUHbBI.

Heab: IlonydyeHue puarpamMmbl cCKaTusl JJI  pa3HbIX MaTepUanoB ISl  BBIUMCIICHUS
MEXaHUYECKUX XapaKTEPUCTUK MaTEPUATIOB

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 4 KoHTpoqupoBaTh KayeCTBO COOpPOYHBIX H3JIEJIUNA B COOTBETCTBHH C TpPEOOBaAHUSIMU
TEXHUYECKOH JTOKyMEHTalUU

BreinoJsiHenue 1adopaTopHoi padoTsl crioco0CTBYeT (POPMUPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 3.5.1

MarepuajibHoe obecnieyeHue:

WcnpiTarenbHblil CTEH I BUPTYadbHOM J1abopaTOpHOM pabOTHI MPHUOIMKEHHBIM K peanbHON
yctaHoBke «IIpecc runpaBnudeckuii [11-100», KOHCTIEKT JEKIUH, TUHENKA, KapaHalll, JJACTUK

3ananmue:

[TocTpouTs Iuarpammy CkaTus CTaIU U IPEBECUHBI

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. [IpennosxeHHble Ui UCOBITaHUS O0PA3Ibl 3aMEPSIIOT U, MOOYEPETHO YCTaHABIUBAs UX
MEK/ly OITOPHBIMHU IJIMTaMU ManHbl Y MM-20, oiBepraroT CTaTHYECKUM HArpyKEHUSAM, B IPOLIECCE
KOTOPBIX Ha JWarpaMMHOM afmapare MPOU3BOJUTCS 3alHCh JUAarpaMM CKaTUs COOTBETCTBYIOIIMX
MatepuanoB. [lo KOHTpOJBHOM CTpenKe IIKalbl CHJIOM3MEpPUTENs (PUKCHUPYIOTCS MaKCHMajbHbIe
Harpy3Ku JJis KaKJI0ro U3 00pa3IoB.

2. [Io monydeHHBIM JuarpaMmam CKaTHs ONPENENIIOT MAaKCUMAIIbHYIO Harpy3Ky CiKaTus
CTaJIbHOTO 00Opa3lia U pa3pyllaloliue Harpy3KH UIs APYrux 00pas3loB, KOPPEKTUPYS MX 3HAUCHUS C
MOKA3aTeNsIMU CTPEJIKHA CHJIOM3MEDPUTENS, 3alMChIBAIOT IOKAa3aHWs B KypHal ucnblTaHui. [lanee
ONIPENENAI0T XapaKTEPHbIEC 3HAUCHUSI HAIPSDKEHHUM U POU3BOIAT 3aIMCH B J)KYPHAJI UCIIBITAHUH.

3. Heobxomumo crenath 3apuCcOBKY pa3pyIICHHBIX 00pa3lloB M OMUCATh XapakTep HX
paspyuienus. JlaTb CpaBHUTEIBHYIO XapaKTEPUCTUKY PAOOTHI HCIIBITAHHBIX MaTEpUATIOB.

Xox padoThI:

HcnbiTanusa MaTrepuanoB Ha CKaTWe NPOBOJAT HAa CHEUUAIbHBIX MPECCAX WM YHHUBEPCAIbHBIX
HCIBITATEIbHBIX MAIIMHAX MO CHEUHUAIBHBIM METOJUKAM: JUIsl CTalIM M 4yyryHa ucnoaszyercs ['OCT
25.503-80, 6erona — T'OCT 10.180-90, npeecunnl momepek Bosokon ['OCT 16483.11-72,
npeecuHbl BJoJb BoJokoH 'OCT 16483.10-73.

[TapameTpsl 06pa3oB, BUAEO U PE3yabTaThl UCIIBITAHUN HA CXKATHUE:

—CTajnn

—4yryHa

—JiepeBa BJI0JIb BOJIOKOH

—JiepeBa ONepeK BOJIOKOH

—OeroHa (11leMeHTHOro o0pasia)

OOpa3iel MaTepHaoB JUIs UCTIBITAaHUS Ha C)KaTHE U3TOTOBIISIOTCS B BUJIE IIMJIMHAPOB BHICOTOH h

u muamerpoM d . J{ng uyryHa, Hanpumep, pekomenayercsa auametp ot 10 go 25 mm. OtHomenue h/d
JOJDKHO ObITh B mpeaenax oT 1 go 2. Ilpu 3Hauenun h/d >2 ckas3biBaeTcsl BIMSHUE IPOJOJBLHOIO
uzru6a. [Ipu 3Hauennn h/d<l B GoblIell cTeneHn CKa3bIBaeTCs BIMSHUE CUJI TPEHHs, BO3HUKAIOIIUX
MEX]ly TOpLIaMu 00pa3iia v ONOPHBIMH IJIMTAMHU MAIIMHBIL.

38


https://isopromat.ru/sopromat/labs/ispytatelnye-mashiny
https://isopromat.ru/sopromat/labs/ispytatelnye-mashiny
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/stal
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/chugun
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/derevo
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/derevo-poperek-volokon
https://isopromat.ru/sopromat/obzornyj-kurs-teorii/ustojcivost-prodolnyj-izgib
https://isopromat.ru/sopromat/obzornyj-kurs-teorii/ustojcivost-prodolnyj-izgib
https://isopromat.ru/teormeh/obzornyj-kurs/ravnovesie-s-uchetom-sil-trenia

Cunbl TpeHUS TOPMO3AT pa3BUTHE JeOpPMAlMU y TOPLOB 00Opasla, 4eM U OOBSICHSAETCS €ro
O0oukooOpa3Has Gopma B pe3ynbrare WcnbTaHuii. OZHUM U3 CIIOCOOOB YMEHBIICHUS CHJI TPEHHS
ABIISICTCS CMa3bIBaHKE TOPLIOB 00pa3ia rpadutoM, rpadUTOBOM CMa3Koi WK napadhuHOM.

OO0pa31pl U3 UCKYCCTBEHHOTO KaMHs (LIEMEHTHOTO WM MHOTO PacTBOpPA) M3rOTABJIMBAIOTCS B
BU/JIe KYOUKOB WJIM IIMJINH/IPOB.

JlepeBsiHHbBIE 00pa3libl U3rOTABIMBAIOT B BUJE NPSIMOYroJIbHOM Mpu3Mbl ¢ ocHoBaHueM 20 x 20
MM U BBICOTOH BJ10JIb BOJIOKOH 30 MM uiiu KyOuMKOB co cropoHoi 20 MM u Oouiee.

[Inactuuynbie MaTepuasibl (MArkKas crTajdb, MEOb H Jp.) OJMHAKOBO XOPOIIO padoTaroT
Ha pacTsDKEHUE WM C)KaTHe, MO3TOMY HCIBITAHWE HAa C)KATUE SIBISIETCS JOTOJIHEHHEM K UCIIBITAHUIO

OTHUX MAaTCpHUaJIOB HA PACTIKCHHUC.

I[J'ISI IIIIaCTHYHBIX MareprajlIoB MOJYJb YIIPYIOCTH E, aopeaci YOPYT'OCTH U IIPEACIT

TEKYYECTU MPU CXKATUU NPUMEPHO T€ e, 4YTO M NpU pacTsbkeHuu. Ilpu cxaTUM MIIaCTUYHBIX
MaTepHuajoB CUiIa MOCTOSHHO Bo3pacTaeT (kpuBas | puc. 1), mpu 3TOM BETUYMHY HANPSKEHU,
COOTBETCTBYIOIIMX pa3pylIaloLell cuie, ONpeaeIuTh HEBO3MOXKHO, TaK Kak 00pa3el He pa3pyliaeTcs,
a TIpeBparaeTcs B IUCK (puc. 2,a).

XapaKkTepUCTUKH, aHAJIOTUYHBIE OTHOCUTEIBHOMY YJUIMHEHHUIO U OTHOCHUTEIIBHOMY CYKEHHIO

TIPU pa3phIBe, MPU UCTIBITAHUH HA CKATHE TAKXKE MOJTYIUTh HEBO3MOMKHO.

HcnpiTannio Ha cxaTue TMOJBEPrarOT TJIABHBIM 00pa3oM XpYIKHE MaTepuajbl, KOTOPHIE, Kak
MPaBUJIO, JIYYIIE COMPOTHUBIISIOTCS CXKATHUIO, YeM PACTSHKEHUIO, W TIPUMEHSIOTCS NIl U3TOTOBJICHHS
2JIeMEHTOB, paboTaromux Ha cxatue. s WX pacdyera Ha TPOYHOCTh HEOOXOJAMMO 3HATh
XapaKTEPUCTHKN MaTEPUAJIOB, MOJydaeMbIe MIPU UCTIBITAHUN Ha C)KaTHE.

Ha puc. 1 kpuBas 2 moka3plBaeT nuarpaMmy C:kaTus YyryHa, U3 KOTOPOW BHIHO, YTO 3aKOH
I'yka BbIMIONIHSIETCA UL TPUOIMKEHHO B HAYaJIbHOM CTaMK HAarpy>KEHUSI.

BepxHsiss Touka auarpaMMbl COOTBETCTBYET paspyllaroiied Harpy3ke Fmax, omnpenenus
KOTOPYIO, BBIYUCIISAIOT Mpe/ie] MPOYHOCTH MaTepHala Ha cxkaTue ocmu=Fmax/A

Mia 0 l
300 40
30
200
. 20
100 ; 10
i £
£

1 — manoyrnepoaucToit cranu; 2 —4yryHa; 3 — OeToHa;
4 — coCHBI BJI0JIb BOJIOKOH; 5 — COCHBI ITOTIEPEK BOJIOKOH
Pucynoxk 1 - Jlnarpammsl cxxaTus:

PEprI_HeHI/Ie YYI'YHHOT'O 06pa3ua MMPOUCXOAUT BHE3AIIHO IPHU HC3HAYUTCIIBHBIX OCTATOYHBIX
QCQQO[}MagI/IHX. Pa3pymeHmo nNpeaACCTBYCT O6pa3OBaHI/Ie TPCUINH, PACTIOJIOKCHHBIX HpI/I6HI/ISI/ITeHLHO
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https://isopromat.ru/glossary/deformacii
https://isopromat.ru/sopromat/teoria/rastyazhenie-szhatie
https://isopromat.ru/sopromat/labs/ispytanie-na-rastyazhenie
https://isopromat.ru/sopromat/labs/ispytanie-na-rastyazhenie
https://isopromat.ru/sopromat/teoria/modul-unga
https://isopromat.ru/sopromat/teoria/predel-uprugosti
https://isopromat.ru/sopromat/teoria/predel-tekuchesti
https://isopromat.ru/sopromat/teoria/predel-tekuchesti
https://isopromat.ru/glossary/napryazhenie
https://isopromat.ru/glossary/deformacii/otnositelnye
https://isopromat.ru/sopromat/primery-reshenia-zadach/raschet-na-prochnost
https://isopromat.ru/sopromat/labs/ispytanie-materialov-na-szatie/chugun
https://isopromat.ru/glossary/zakon-guka
https://isopromat.ru/glossary/zakon-guka
https://isopromat.ru/sopromat/teoria/predel-prochnosti
https://isopromat.ru/sopromat/teoria/uprugie-i-ostatochnye-deformacii
https://isopromat.ru/sopromat/teoria/uprugie-i-ostatochnye-deformacii

moa yriaom 45° x oOpasyrommM OOKOBOW TOBEPXHOCTH 00pasma, T.e. IO JIMHUSAM JCHCTBUS
MaKCHMAJIbHBIX KacaTelbHbIX HalpshKeHu# (puc. 2,0).

XapaxTep pa3pyiieHust 00pas3oB u3 0eToHa (IIEMEHTHOTO PacTBOpa, KaMHsl) TOKa3aH Ha puc. 2,B
— [IPY HAIWYUH CHJI TPEHUS MEXKIY TUIMTAMU MAIIMHBI U TOpIIaMu 00pasia. Pa3pymienne mpoucxoaur
IyTeM BBIKpPAIIMBAaHUS MaTepuasia y OOKOBBIX MOBEPXHOCTEH B cpeaHeil yactu oOpasua. TpenruHsl
00pa3yroTcst Mo yriioM 45° K TMHAK ACHCTBUS HAarPYy3KH.

2||)y1 nc BUICO

[Ipu cHWXEHWM CHJ TPEHUS 3a CUeT HAHECEHWs cJOos mapaduHa Ha OMOpPHBIE MOBEPXHOCTH
oOpasiia paspylieHHe NPOUCXOAUT B BHJIE MHPOJOJIBHBIX TPEUIMH, MaTepuall paccilauBaeTcs 0
JUHUAM, NapajuIeIbHbIM JEUCTBUIO C)KUMAIOIIEH CUIIbI, U CONPOTUBJIEHHE MaTephalla YMEHbIIAETCS
(puc. 2, 1).

JHuarpamma cxxaTusi OeToHa moka3aHa Ha puc. 1, kpuBas 3. M3 auarpamMmsl BHIHO, YTO POCT
Harpy3kud COMNPOBOXKIAETCA YINPYruMU JAeopManMsMH BIUIOTH 1O pa3pyllIeHHs, 4YTO BOOOIIE
XapaKTepHO Ul XPYNKUX MAaTepHAaIIOB.

/ : ‘ r / .’._‘. = — vv i ~ /’:
'
]

a 6 B r a €

oD

a — MaJIoyIJIepOAUCTas CTallb; O — YYT'YH; B — LIEMEHTHBIN pacTBOp 0€3 CMa3KH TOPLOB;

I — HEMEHTHBIN pacTBOP CO CMa3KOM TOPLIOB; 1 — AEPEBO BJIOJIb BOJIOKOH;
€ — JIepeBO NOIEepeK BOJIOKOH
Pucynoxk 2 - Bua 06pa3ioB U3 pa3inyHbIX MaTEpPHAaJIOB JI0 U MOCIIe
UCIIBITaHUS Ha CKaTHeE:

Oco0bIM CB0606p8.3I/ICM OTJINYAaCTCA COIIPOTUBJICHUC CKATUIO JIPCBCCHUHLI KaK MaTcpurajia

AHU30TPOITHOI'O U 06J1az[a}01uero BOJIOKHHCTOM CTPYKTypOﬁ. HpI/I CXKaTuH, KaK U IIPpHU PaACTAKCHHUU,
APCBCCHHA O6J'IaIlaeT pa3J'II/I‘lHOI71 IIPOYHOCTBHIO B 3aBHCUMOCTH OT HAIIPABJICHHA C)KUMaBIIEH CUJIBI 110
OTHOIICHUIO K HAITPABJICHNIO BOJIOKOH.

Bujaeo cxxatus apeBeCHHbI BI0JIb BOJOKOH

Cxarue IpeBecrHbl NONEPEK BOJIOKOH
Ha puc. 1 uzo0OpaxkeHsl quarpaMmsbl cxaTus oOpas3lioB U3 ApeBecHHbl 0AHOM nopossl. Kpusas 4

WILTFOCTPUPYET CKaThe 0Opasiia BJOJIb BOJIOKOH, a KpUBas 5 — ronepek BoJIokoH. [Ipu cxxaTuu BHOIb
BOJIOKOH JIpeBecHHa 3HaUNTeNbHO (B 8-10 pa3) npoyHee, 4eM MpH CXKATUH MOTMIEPEK BOJIOKOH.

[lpu cxatuu BHOJNB BOJIOKOH oOpaser] paspyliaeTcs BCIEICTBHE CABHIa OJHOH YacTH
OTHOCHUTENBHO Jpyroi (puc. 2, a), a NpH CXKATHM NONEPEK BOJIOKOH JApPEBECMHA CKIOHHA K
MIPECCOBAHMIO M HE BCErJa YaeTCsl ONPEICINTh MOMEHT Havasa paspymieHus (puc. 2, e).

®opma mpeacTaBiieHHs pe3yJbTara:
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https://isopromat.ru/tehmeh/video
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https://isopromat.ru/glossary/prochnost

3aIuTa JIabopaTopHOU paboThI

Kpurepuu oneHku:

Oyenka «OMmaudHoO» 6bICMABIeMCsl, €CIH BBIIIOJHEHA YCTHASI 3alMTa pa0OThI IO KOHCIICKTY.
Oyenka «xopouio» 8blcmasisiemcs, eCiii BEpHO OTPEIICIICHbI XapaKTePUCTHKH MaTepualia
Oyenka «y0081emeopumenbHo» 8blCMABIAENCsl, €CI BEPHO MOCTPOCHA THUarpaMMa CyKaTusl.

ObleHKa «Heyc)oeﬂemeopumeﬂbyo» evicmaejisiemcs, €CJIM  JuarpamMma  HE IIOCTPOCHA U
XapaKTCPUCTUKH HE OIIPCACIICHBI.
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Tema 4.3 Kpyuenne

IIpakTnueckoe 3ansitue Ne 10
Pacyer BaJjia Ha POYHOCTDb M KECTKOCTH NPH KPYYeHHH

Heab: B pe3ynpTaTe BBINOJIHEHUS padOThl CTYACHT JOJDKEH 3HATh IpPaBUjIa NOCTPOEHUS SIIOP
KpYTALIMX MOMEHTOB U KacaTeJIbHbIX HANPSKEHUHN B MONEPEYHOM CEUYEHUU Opyca, yMETh C IIOMOIIBIO
METOJ]a CEYEHUW CTPOUTH DMIOPBHI KPYTAIIMX MOMEHTOB M KACaTEJIbHBIX HAIPSKEHUM, BBINOJIHATH
pacyeTsl Ha IPOYHOCTh U )KECTKOCT.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 4 KoHTpoaupoBaTh KadyeCTBO COOpPOYHBIX H3JIEIUNH B COOTBETCTBUU C TPEOOBAHUSIMHU
TEXHUYECKOH TOKyMEHTaLUU.

BroinosiHeHne MpakTHYecKoii padoThbl cOCOOCTBYET ()OPMUPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 3.5.1

MarepuajbHoe obecrnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHS 110 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JMHEHKa,
KapaHJanl, JJACTHK.

3ananmue:

Paccuntarh KOHCTPYKIMIO HA IPOYHOCTH U KECTKOCTh

Ilopsinok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKHE TTOJTOKEHUS.

2 VI3yuuTh METOJMKY pacueTa Ha MPOYHOCTb MPH PACTSKEHUU U CHKATUU.

3 OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

4 CaenaTh BBIBOJ,.

Xox padoThI:
IMpumep. CranpHoi Ban auamerpom 40 MM nepemaeTr MOIIHOCTh 15kBT mnpu yrioBoi

ckopoct 80 pan/c (pucyHOK 1); MpPOBEPUTH MPOYHOCTh M KECTKOCTh Baja, €CIHM JOIYCKaeMOe
HanpspkeHue kpydenust 20 Mlla. Moayns ynpyroctu npu casure 0,8 o 10° MIla. Jomyckaemslil yrou
3akpyuuBanus [@o] = 0,6 rpam/m. I[locTpouTs 3mIOpy KacaTelbHBIX HANPSHKCHUN M ONPEACIUTh
3HaYEHHUE KacaTeIbHOr0 HAMPSKEHUS B TOUKE, YIaJeHHONW HAa 5 MM OT OCH Baja.

e

m? m;

4——(—-1 max— ]4,56 Mﬂa
a) 6)

a) CTAJIbHOM BaJl; 0) JIIOpa KacaTeJbHBIX HAMPSKCHUH

Pucynok 1 — Cxema Bana
Pemenue

OnpezlemleM Bpamafoumﬁ MOMCHT Ha Bally:
| 15« 1000
“.:_‘_ \[':,’ |187.0H

U

HpOBepKa IMPOYHOCTH BaJia. 3 YCJIOBUS PABHOBCCHU
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my+ma=0; mi =mq=M,
YcnoBue npoYyHOCTH:

M,

W

o
IZIe TK — PacyeTHOE HANPSIKEHHE B CeYeHUU; MK — KpyTSIIMi MOMEHT B cedeHHH; Wp —
MOMEHT COIPOTHUBIIEHUS; [TK] — JOIMyCKaeMO€ HaIpsHKEHUE KPyUSHHUSI.

3. Ty = ——t—— = 14.65 MITa
12 800

Wy, =0,2d° = 0,2 - 4( 12 800 sm®

[TpouHocTh 0OecnieueHa. MakcUMalIbHOE KacaTelIbHOE HANPSHKCHUE B CEUCHUN
14,65 MIla < 20 MlIla.
[TpoBepka xeCcTKOCTH. Y CJIOBUE KECTKOCTHU:

\ ")-.

L 4

¥

IA€ Qo — OTHOCUTENBHBIA YroJl 3aKpyduMBaHWS; JVv — TOJSIPHBIA MOMEHT WHEPLUHH IIPU
kpydeHud; [@0] — momyckaeMbIi yroi 3aKpydrnBaHUsI.

1.4

VYroma 3akpyyrBaHUs ydacTKa

20 = 9:107" pag/mm = 9-107 pan/m

lwol = 0,6 rpan/m = 0,01 pag/m > 0,009 pan/m

JKecTrocTh 00ecrieueHa.

6. IlocTpoum smIOpy KacaTelbHBIX HAMpPsDKEHUH B IMONEPEYHOM cedeHHH (pUCYHOK 1, 0).
OnpenenuM HanpsiKEHUE B TOUKE, YIAJIEHHOW HA 5 MM OT OCH BaJja.
T/P = Tmax/TB-
Tmax = 14,65 MIIa.
20 14,65 14,655 e
— = Y} TR = - - = 3,66 MIla.
) TR 20
KoHTpoJsibHbIE BONIPOCHI U 33 JaHUS
1. Omnpenenute KpyTSIIUA MOMEHT B CEYeHHUH 2-2 (PUCYHOK 2).

meI8Hm mw24H-m m=I6HM

”I\’\"\

preel —_— 4dLs4
o = mwrry
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Pucynok 2 — Cxema Bana

2. B kakoM Tmopsake panuOHANIbHEE pACHOJOKUTh IIKUBBI, YTOOBI IOJIyYHTH
MUHUMAaJBHYIO Harpy3Ky Ha Bas? Vcroyib30BaTh CXeMy PUCYHOK 2.

3. Kak n3MeHuTCst HanpsHKEHUE B CEYCHNH, €CIIM TUaMeTp Bajla YMEHBIINUTD B /1Ba pa3za?

4. [IpoBeneHbl pacyeTsl Bajla Ha MPOYHOCTb M JKeCTKOCTh. [lomydeHo: nuamerp Bana u3
pacuera Ha IPOYHOCTH 65 MM, TUaMeTp Baja U3 pacuera Ha )kecTkocTh 70 MM. Kakum nomkeH ObITh
Bajn?

5. Kak n3MeHuTCs yroJ 3aKkpy4rnBaHus Basla, €CIM KPYTAIIMA MOMEHT YBEJIMYUTH B 4 pasa,
a lnaMeTp YMEHbIIUTH B 2 pa3a?

6. HanwumuTe yca0BHS MPOYHOCTH M KECTKOCTH MTPH KPYICHUH.

®opma npeacTaBiaeHus pe3yabTara:

3aluTa NPaKTUYECKO paboThI

Kpurepuu onenkn:

Oyenka «omauyHo» 8blCMAssAemcs, €CIIY BHIIIOJIHEHA YCTHAS 3alIUTa PAOOTHL

Oyenka «xopouioy 6biCmaegasemcs, eClIi BEPHO OIPE/IECICHbl Harpy3KH Ha CTEP>KHU.

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

Oyenka «Hey0081emeopumensHoy 6blCmaegisaemcs, eClli Peakliui ONop U Harpy3KH pacCUUTaHbI
HE BEPHO.
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Tema 4.3 Kpyuenne

IIpakTnueckoe 3ansaTue Ne 11
Onpenenenue panMoHAJIBLHBIX CeYeHHI BaJjia

Henab: B pe3ynbraTe BBINOIHEHUS paOOThI CTYJEHT JI0JDKEH 3HATh IPaBUjIa OCTPOEHUS 3II0P
KpYTAILIUX MOMEHTOB M KacaTelIbHbIX HAIpPsDKEHUH B IONEPEYHOM CEeueHUuu Opyca, YMETh C
IIOMOIIBI0 METOJ]a CEYEHUN CTPOUTDH DMIOPHI KPYTSIIUX MOMEHTOB U KacaTeJIbHbIX HANpsKEHU,
BBIIIOJIHATH PACUETHI HA ONIPEACIICHHE PAMOHAIIBHOTO CEYEHUs BaJIa.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 4 KoHTpoaupoBaTh KadyeCTBO COOpPOYHBIX H3JIEIUN B COOTBETCTBUU C TPEOOBAHUSIMHU
TEXHUYECKOH TOKyMEHTaLUU.

BroinoJsiHeHne nMpakTHYecKoii padoThl cl1ocoo6cTBYeT (POPMHPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 3.5.1

MarepuajbHoe obecnieyeHue:

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

3ajganue:

W3 ycnoBus npoyHOCTH NOA00paTh paliioHaIbHOE CeUeHUE Bajla MPH KPyUYEHUH.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. [TocTpouTs 3MI0py KpYTAMIMX MOMEHTOB I10 JUIMHE Baja JJs MPeI0KEHHO! B 3aJJaHUH
CXEMBI.
2. Onpenenuth NOTpeOHbIE JUAMETPHI Bajla KPYTJIOTO CEYEHHsI UM pacueTa Ha MPOYHOCTh

1 ’KECTKOCTh M BBIOpATh HauOoJIblliee U3 NOJyYeHHBIX 3HAUCHUN, OKPYTJIMB BEIMYUHY TUaMETPA.
3. CpaBHUTH 3aTpaThl METAJLIA ISl CIIydas KpYIJIOro M KOJblEeBOro ceueHuid. CpaBHEHUE
MIPOBECTH MO IMJIOUIAISIM MONEPEYHBIX CEYCHH BAJIOB.

Xox padoThI:
Ycii0BHE IPOYHOCTH NMPH KPYUEHUH

.‘\I,. ’ g ,ﬁ'r[:‘ 2
Ty == - < |kli Wy = —=0,2d" (xpyr),
J ¥ 1()

Wy = —(1- ) (xonsuo),

My — KpyTawuii MOMEHT B ceueHuu, H-m, H-mm;
Wp — MOMEHT conpoTHUBIEHUS IPU KPYUEHUH, M3, MM3;
[zx] — nmomyckaemoe Hanpspkenue npu Kpydenuu, H/m , H/mm2.

IIpoekTHPOBOYHBIN pacueT, onpeaeeHHe Pa3MepPOB MONEPEYHOT0 CeUeH sl

Ceuenne — Kpyr:

CeueHne — KOJbIIO:

V 0.2(1 - &)[n]’



rie d — HapyKHBIH IMaMETp KPYIJIOTO CEUCHHS;

%1 K . ':’ /d
dgH — BHYTPEHHHH THaMeTp KOJIBIIEBOTO CCUCHNS;

Ycnosue scecmkocmu npu KpyueHuu

0 = = < [pol; G =04E
GJ,
G — smoayns ynpyrocrs npi casure, H/v*, H/aw®
f MOAYJIL yupyrocts nps pacrsensn, H/s® H/an®
HONYCKaeMbifl yroJl 3akpyansanust, (Qo 0,51

HOMSPULIA MOMEHT HHEDUMM B CCUeHs, M™, mm”

Ilpoexmuposounwiii pacuem, onpeoenenue HapyHcHo20 Ouamempa ceyenus
M, _ wd® " - J32T
- Jp= o= 0,1d" (xpyr); d 2 \[—

dopma npeacrabJieHus pe3yJbTara:

3aIKUTa MPAKTHIYECKOW paboThI

Kpurepun oueHku:

Oyenka «OMAUYHO» 8bICMAGIAEMCS, €CIIU BBITIOJHEHA YCTHAs 3aIluTa paboThl.

Oyenka «xopouio» 8bicmagisemcs, eCiau BEpHO BEIOPAHO palliOHaIbHOE CeUeHue Baja.

Ouemca ((y008ﬂ€7’l’Z80pum€JZbH0)) evicmaeisemcs, €CJIIM BEPHO IIOCTPOCHBI SIIIOPBI KPYTAIIHUX
MOMCHTOB.

Ouemca ((H€y006ﬂ€m€0pum€ﬂbH0» evicmaejisiemcs, €CJIM Ball paCCUUTaH HE BEPHO.
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Tema 4.4 U3rud

IIpakTnueckoe 3ansiTue Ne 12
ocTpoenue 3mop Q u M5,

Llesib: UMETH MpEACTaBICHUE O BUIAX M3rH0a U BHYTPEHHUX CHIIOBBIX ()aKTOpaxX B CEUEHUH IPH
n3rube. 3HaTh METOMBI ONPENEICHUSI BHYTPEHHUX CHJIOBBIX (PAKTOPOB M YMETh MMH IIOJIb30BATHCS.
3HaTh OCHOBHBIE IIPaBUJIa U MOPSAJOK NOCTPOEHHUS 3IIOP MONEPEUHBIX CUJI U U3THOAIOLIUX MOMEHTOB.
YMeTh CTPOUTH 3MIOPHI NONEPEUHBIX CHJI U U3THOAIOLIUX MOMEHTOB.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo 4 KoHTpoiupoBaTh KayeCTBO COOpPOYHBIX H3JIETUNH B COOTBETCTBUM C TPeOOBAHUAMHU
TEXHUYECKON JOKYMEHTAIINH.

BroinoJsiHeHne npakTH4ecKoii padoThl cocoO6cTBYeT (POPMUPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 3.5.1

MarepuajbHoe obecrnieyeHue:

KoHcrnekt nexiuii, MHCTPYKLHS 110 BBINOJHEHHIO paboThl, VHTepHET-pecypchbl, JMHEHKa,
KapaHJanl, JJACTHK.

3ajganue:

[Io merony ceyeHHMI MOCTPOUTH SHIOPHl H3THOAIOIIUX MOMEHTOB U IONEPEYHOM CHUJIBL
OnpenenuTh OMacHOE CEYeHUe

Ilopsiaok BbINOJIHEHHS PA0OTHI:

1 PaccMOTpeTh TEOPETHUECKHE TTOJTOKEHUS.

2 V3yduTh METOIUKY TTOCTPOCHUS S0P MOMEPEYHBIX CHII U U3THOAIOIINX MOMEHTOB.
3 TlocTpouTh MIOPHI MOTIEPEUYHBIX CHJI U U3THOAIOIINX MOMEHTOB.
4 CnenaThb BBEIBOJIL.

Xox padoThI:
IIpumep. Ha nByx onmopHyro 6anky AEHCTBYIOT COCPEIOTOUYCHHBIE CHUIIBI 1 MOMEHTHI (PUCYHOK

1). [locTpouts 3MIOPHI NOMEPEUHBIX CHJT U U3THOAIOITINX MOMEHTOB.

4 m =80 kH - M Fa= 70 kH
l R4 Rs
4 c 7 EE
% 6M Fi1=35xH 4m T 2m )
70 xH
o
3mopa
36 kH {1xH e
| ) Onopa
Mx
|
#\ I
~~N~J~ 136KH'M |40KH'M
N216 xH M
I yu. 2 y4. 3 yv.
€ ) 1 e 4 ’d
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Pucynox 1 — Dmropsl OMEPEYHBIX CHIT M U3TUOAIOIINX MOMEHTOB 2-X OTIOPHOM Oasiku
st IByX OMOpPHOM Oaliki MOCTPOCHHE SIIOP HAYMHAIOT C OMPEACTICHUS OMOPHBIX pPEeaKIHii
Oanku. [l ux ompeneneHuss MCIOJNb3yeM CUCTEMY YpPaBHEHUI paBHOBECHS, COCTaBJsieM [Ba
YPaBHEHUSI MOMEHTOB OTHOCUTEJIBHO LIAPHUPHBIX ONOp. 3aT€M IPOBOJUM IPOBEPKY MPABUIBLHOCTU

pelICHu 10 YPAaBHCHUTIO

.
ZO:F ~0

ky
Pewenue
Ornpezenenre peakiuii B ornopax.
YpaBHEHHUsI paBHOBECHS:
Yma=0; -F:64+m~-Rg- 10+ F;-12=10
~35-64+80— Rp-104 70+ 12 = 0;
Rp <10 = =210 + 80 + 840;
R_r,* = 71 kH.
Ymp=0, RA- 104+ F - d4+m+F-2=0,
Ra<104+80+35-44+70-2=0;
Ry 10 = =80 — 140 — 140 = —360;
Ry = —36kH.
Peakmus B orope HampasiieHa B 00paTHYIO CTOPOHY.
Y =10

[TpoBepka: <

—Ri+Fi+Rp—F=0; 36+354+71-70=0.
Peakuuu onpezaesneHsl BEPHO.
JIy1s1 yrpoIeHust pacyeToB MPU MOCTPOSHUH AIIOP MOTEPEUHBIX CHJI U U3rHOAFOIIMX MOMEHTOB
MOYHO IPOBECTHU PacyeT M0 XApaKkmepHvim moukam 06€3 COCTaBJICHHUS YpaBHECHUM.
JIst 3TOrO KMCHOJB3YIOT H3BECTHBIE CBS3UW MEXKIY IONMEPEYHOM CHIIOW W W3ruOaronum

MOMEHTOM U MPaBUJIa TIOCTPOCHUS SITIOP.
Yuacmox 1 (ot Touku A 1o Touku C).
B Touke A mpuinoxeHa peakuus Ra, HampaBieHHas BHH3. [lomepedHas cuiia Ha y4dacTKe

nocrosiuua; W1 = fla = —d0kH

MowMmeHT B Touke 4 paBeH HYJIIO.
Touka C (cneBa). [Ipunoxena BHemHss cuna F; = 35«kH, nanpaBieHHas BBepX, — 37€Ch
BO3HHMKHET CKauoOK BBepxX Ha BennuuHy 35 kH. MomeHT B Touke C (ciaeBa) MOKET OBITh pacCUMTaH IO

H3BECTHOM 3aBUCHMOCTH

MG = —RA-06; ME"™ = —36-6 =—216xH - ™

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

Pana ) -
[Monepeunas cuia B Touke C (cripaBa) paBHa o Ra+ By

crpan: ) A\ r |
8 peois o — 30 4+ 39 —-1xH

B Touke C NPpUIIOKCHA BHCHIHAA IIapa CUJI €C MOMCHTOM SOKH'M, CJICOOBATCIbHO, 3CCH
MPOABJIACTCA CKAY0K HAa BCIIMYHNHY ITPUITOKECHHOT'O MOMCHTA!
_.'k.' SR NISPERA 4 e M PoBA 216 + 80 136 kH-m

vi
{
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ITonepeynas cujia Ha BTOPOM y4acTKe MOCTOSHHA: <7~ 4

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

CrpaBa u cieBa OT TOYKH B MOMEHT UMEET OJJMHAKOBBIC 3HAYCHUSI.

Yuacmox 3 (ot Touku B (cripasa) 10 Touku D).

B touxe B npuiioxeHa BHeIIHsI cuiia Rg. 3aech nosiisercs ckadok Ha Benuuuny 71 kH,

Qe =—1+71=70kH.

Jlanplie 1Mo y4acTKy HoTiepedyHasi cuiia He u3Mensiercs. MoMmeHT B Touke D paBen Hymo, T. K.
3/IeCh HE TPUIIOKeHa BHEHHA napa cut: Mp = 0.

PaccmoTpenune momepeyHbIX CHII M M3THOArOIIMX MOMEHTOB MOXHO OBLJIO TPOBECTH CJeBa
HaIpaBo WJIM CIIpaBa HAJIEBO.

[To moxydeHHBIM 3HAYEHHSM CHUJI M MOMEHTOB CTPOWM SMIOPHI (SIIOPHI TMOJ CXEMOW Baia,

PUCYHOK 1).

®opma npeacTraBiaeHus pe3yabTara:

3aluTa NPaKTUYECKO paboThI

Kpurtepun ouenku:

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

Oyenka «xopouioy 8biCmMmaensemcs, eClii BEPHO OIPE/IEIEHbl Harpy3KH Ha OaJKy.

Oyenka «y0061emeopumenbHo» GblCMasIsAemcs, CI BEPHO ONPEIeNIEHbl PEAKLIUU OIIOopP.

Oyenka «Hey0081emeopumensHoy 6blCmaegisaemcs, eClli Peakliui ONop U Harpy3KH pacCUUTaHbI
HE BEPHO.
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Tema 5.1 OcHoBHbIe M0J10KeHUsA. 3y0OuaThIe epeaaun

IIpakTnueckoe 3ansTue Ne 13
PacueT 0CHOBHBIX reOMeTPUYECKHX XapaKTePUCTUK 3y0UaThIX nepeaay

Heab: 3HATH XapaKTEPUCTHKH HBOJBBEHTHOTO 3alCIUICHUS; (OPMYIBI TE€OMETPHUYECKOTO

pacucTa HTUIMHAPHUICCKUX Hpi[MO3Y6I)IX n KOCOSY6BIX KOJICC; YMCTb MU 110JIb30BaTHCA.

BoinosiHuB padory, Bbl OyieTe yMeThb:
Yo I Yuratp yepTexu U TpeOOBAHUS K JE€TAISIM CIIyKEOHOTO Ha3HAaYCHUS
Yo 3 Odopmnsate TexHHYECKOEe 3aJaHHC Ha KOHCTPYHMPOBAHHE HECTAHAAPTHBIX MPHCIOCOOICHHIA,

PEXKYHICTO U USMCPUTCIIBHOTO MHCTPYMCHTA

Yo 6 Tlpeanaratb MEpONPHUATHS 110 YIYUILIEHHUIO IPOLIECCOB U MOBBILIEHUU Ka4eCTBA MPOTYKIIUU
BroinoJsiHeHne nMpakTHYecKoii padoThl c1oco6cTBYeT (POPMHPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.1.1

K 1.1.2

K 1.1.3

IIK 3.5.1

IIK 3.5.2

IIK 3.5.3

MarepuanbHoe o0ecrieyeHue:

KoHcrnekt nexiuii, MHCTPYKUHMS 10 BBINOJHEHHIO paboThl, MHTepHET-pecypchbl, JMHEHKa,

KapaHJall, JJaCTHK.

3ananmue:

Paccuntath OCHOBHbBIE T€OMETPUUECKHE MTapaMeTphl LUIMHIPHUUECKOMN 3y0UaToi nepeaayu.
Iopsinok BbINOJIHEHHSI PadOTHI:

1 PaccMOTpeTh TEOPETHUECKUE TTOJTOKEHUS

2 3y4nTh METOJIMKY pacueTa OCHOBHBIX T€OMETPUUYECKUX TTapaMETPOB 3y0UaThIX Iepeaad.
3 BBINOJHUTE pacyeT reOMETPUUSCKHUX MTapaMeTPOB 3y0UaThIX Iepead.
Xox padoThI:

IMpumep.

Br16op marepuana xosec (tadim.1).

Tabmuma 1 - Marepuan kosec

06 GT
Bun HB Marepuan komnec
Mlla MIlIa
Hlectepus 930 690 270 Cr 45 ynyumenHas
Koneco 730 490 240 Cr 45 ynyuimenHas

1

Bpamaromuii MOMEHT Ha Baly IIECTEPHU PEAyKTOpa

N, 1500

E:ﬁ: 19 Hm.

w1 = Wy " Up.

Bpataromuii MOMEHT Ha Baily KoJieca
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38 Hwm.

[Ipenen KOHTaKTHOM BBIHOCIMBOCTH

[6]1ms = 2HB + 70 = 610 MITa

[0], i = 2HB+70= 550 MITa,
kni=1; [n]H1=[n]+2=1,15.

I[OHYCKaGMBIG KOHTAKTHBIC HAITPSAKCHUA

_ O atimb KL
[0l =—F7—"= 530 MIl.
[n]y,
O-HZIimkaZL
[o]h, =———F——= 478 MIla.

[,

[o]y =045(c]y; +[o]4,) = 454 MITa.

[Ipenen BBIHOCTMBOCTH 3yObeB MpU U3rubde

Ok timp = L8HB = 486 Mlla.

O, 1imy = L8HB = 432 MIla.

Jlomyckaemble HanpsukeHus npu u3ruode [n]g=1,75; [n]g=1,75.

[6],,= ZFUime — 278 MTa.
[N,

[6],= ZF2Imb 247 MTTa,
[n]e.

ka):l, 15, \PBAZO,ZS.

MexoceBoe pacCTosIHUC:

T,k
a, =(u +1)3\/([31]O )? ==L = 79 Mm.,

H Wba

[Tpuaumaem: aw= 100 Mm.
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HopmanbHblii MOysIb 3aLIETUICHUS

m=(0,01..0,02)a, =1..2 mm. OkpyrisieM [0 cTaHgapTHOro 3Hauenus: 1; 1,5; 2; 2,5; 3.4,5,6.
[Ipuaumaem m=2 mm.
UYucrna 3y0beB:

, _2, 2100

100.
* m 2
Sk 100 33,3. 11 =33
1 U+l 241 , . llpuanMaem z1= so.

2,=75-21=100-33=67. [Ipuanmaem z,= 67.

OcHOBHBIE pa3Mepbl MIECTEPHU U KoJIeca
JeNUTENbHbIE TUAMETPhI

d,=mz = 233=66 mm.

d,=mz,= 267=134 mm.

d,+d, 66+134
IIpoBepka Q, = > = > = 100 mm.

JaMeTphl BEPIIMH 3yObeB

dy =d; +2m= 66+22=70 mm.

dy, =d, +2Mm= 134+22= 138 mm.
JMaMeTpbl BIIaJUH 3yObeB
di; =0d; —2,5M= 66-2,52=61 mm.
di, =d, —2,5m=134-252=129 mm.
LIMpPHHA KoJleca b= Wpa aw = 0,25100=25 mm.
IMPHUHA LLIECTEPHU b, =, +6=25+6=31 Mm.
Ko duuneHT mpuHbI MIECTEpHH 10 JTUAMETPY

31
l//bd = E =—= 0/47.

d, 66
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dopma npeacTaBiieHus pe3yJbTara:

3aIUTa MPAKTUYECKON pabOThI

Kputepuu onenku:

Oyenka «OMAUYHO» BbICMAGISLeMCsl, €CIIH BBITIOJHEHA YCTHAS 3aIuTa PaboTHI.

Oyenkxa «xopowioy evicmagisiemcs, €CIId BEPHO OIpeACNiCHbl BCE IMapaMeTphl 3y0daThIx
nepenad.

Oyenkxa «y0081emeopumenbHoy 6blCMasisemcs, €CIH BEPHO OMPEICIICHbl YacTh MapaMeTPOB
3yOuaThIX Tepeay.

Oyenka «HEYO0BIEMBOPUMENLHO» BbICIABIAENCs, €CIH TapaMeTpbl 3y0daThIX Tepenad
paCC‘-H/ITaHI)I HEC BepHO.
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Tema 5.2 Tlepenaua Bunrt-raiika. Uepssiunasi nepeaaua O0uime cBeIeHIs: 0 peIyKTOpax

IIpakTnueckoe 3ansitue Ne 14
PacyeT 0CHOBHBIX reOMeTPHYECKHX XapPaKTePUCTHK YePBAYHbIX Nepeaay

Heab: 3HATP XapaKTEPUCTHKH YEPBAYHBIX Iepenad; (OpMyibl T€OMETPUYECKOTO pacyera

YCPBAYHBIX HE€pcaad, YMCTb HMH IIOJIb30BATbCA 3HATH XAPAKTCPHUCTHUKU UYCPBAYHBIX IICpcaay,

(bOpMy.]'II)I reoMETPHUICCKOro pacucTa YCpBAYHLIX NICPCaad; YMCTb UMH I10JIb30BATHCA.

BeinosiHuB padory, Bbl OyieTe yMeThb:
Yo I Yuratp yepTexu U TpeOOBaHUS K JE€TANISIM CIIyKEOHOIO Ha3HAYCHUS
Yo 3 Odopminsate TexHHYECKOEe 3aJaHHE HAa KOHCTPYHMPOBAHHWE HECTAHIAPTHBIX MPHCIIOCOOICHHI,

PEXKYICTO U USMCPUTECIIBHOTO MHCTPYMCHTA

Yo 6 Tlpeanaratb MepONpHUATHS 110 YIYUILIEHUIO [TPOLIECCOB U MOBBIILIEHUN Ka4e€CTBA MPOIYKIIMH
BroinoJsiHeHne nMpakTH4ecKoii padoThl c1oco6cTBYeT (POPMUPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.1.1

K 1.1.2

K 1.1.3

IIK 3.5.1

IIK 3.5.2

IIK 3.5.3

MarepuanbHoe o0ecnieyeHme:

KoHcrnekt nexiuii, MHCTPYKUHS 10 BBINOJHEHHIO paboThl, MHTepHET-pecypchbl, JMHEHKa,

KapaHJall, JJaCTHK.

3ananmue:

Paccuntath OCHOBHbBIE T€OMETPUUECKHE ITapaMeTPhl YEPBIUHOM Mepeaayn.
Iopsinok BbINOJIHEHHSI PadOTHI:

1 PaccMOTpeTh TEOPETUUECKUE MOJIOKEHUS

2 V3ydnTh METOIMKY pacueTa OCHOBHBIX T€OMETPUUYECKHUX TTapaMETPOB YEPBSIUHBIX Iepeaady.
3 BBINOJHUTE pacyeT reOMETPUUSCKHUX MTapaMeTPOB 3y0daThIX Iepeiad.
Xox padoThI:

IMpumep.

Br10op MaTepuasia M pacyeT JONMYCKAEMBbIX HANPSKEHUH

Jlnst yepBsika BeIOMpaeM ctainb 45 TepMooOpaboTka 3akanka TBY, mis yepBsyHOro KoJjeca

BeIOUpaem bp. AXK9-4J1 (tabx. 1).

Tabnuma 1. Marepuan konec

o (o
Bun ¢ HRC Marepuai koiec
Mma Mmna
Uepssik 780 440 45 Cr 45 3akanka
YepBsuHOE KOJIECO 530 242 50 Bbp. AX9-4J1
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[IpenBapuTeNbHO MPUMEM CKOPOCTH CKOJILKCHHSI B 3alleIUICHIH Vs=2 M/c. Toraa pomyckaemoe
KOHTaKkTHOe HampspkeHue [oy] =173 Mlla. JlonmyckaeMoe HampspKkeHue u3ruba Jjisi HepeBepPCUBHOM
paboTtsl ipu [0or] = 98MIlauKg, = 0,543.

[oor] = KpLloor] =53,2 MIla.
Pacuer reoMeTpHuecKUX NapaMeTPOB 3y0UaThIX KoJec

Pekomennyercs HasHauath: z1=4 npu u=8..15; z;=2 npu u=15..30 u z=1 npu u>30.
[TpumeneHne 01HO3aX0IHBIX YEPBAKOB 0Oe3 KpaitHell He0OX0JMMOCTH He pekoMeHayeTcs. [Ipuanmaem
Z1=4.

Yucno 3yObeB 4epBSIUHOTO KoJjieca
Z, =2z u=4%4-8=32

[Tpuanmaem cranmapTHoe 3HaueHue z2=40.

[Ipuaumaem mpenBaputenbHOo Kodd¢uuueHTt nuamerpa uepBsika q=10. IIpuHumaem
MpenBapuTeNbHO Ko3puunent Harpy3ku K=1,2.

MesxoceBoe pacCTOSIHUE U3 YCIOBUS KOHTAKTHON BBIHOCIMBOCTH:

10

2
3
=2 <4§l> 200-10%1,2 = 97,5 mm.
1—0-176

[IpuruMaem ctangapTHOE 3HaUeHUE aw=125 MMm.
Moynb 3aternieHus

_ 2ay __ 2-125

= = =5 MM.
Zy+q 40+10

[Ipuaumaem m=5 mm u q=10.
MesxoceBoe pacCTOSIHUE TP CTaHAAPTHBIX 3HAUCHUAX M U

ay = m(q;—zz) — 5-(102+40) =125 MM.

OcHoBHbIE pa3mepsbl uepBsika (puc.l):

Pucynoxk 1 - [unuHapudeckuil apXuMe0B YEPBSIK
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JeUTENbHBIN JHAMETpP YepBsIKa

di=qm =10-5 =50 mm.

JaMeTp BEPIIUH BUTKOB YEPBsKA

dal =d1+2m=50+25 =60 MMm.

JMaMETp BIIAJMH BUTKOB YepBsIKa

dpp =dy—24m=50—-2,4-5=38 Mm.

JUTMHA HAPE3aHHOW YacTH NUTU(OBAHHOTO YSPBSIKa

by =(12,5+ 0,09z,)m =80,5 mm;

npuHIMaeM b1=80 mMm;

JeNUTENbHBIN YroJl HoabeMa BUTKa y: pH z1=4 u q=10 y=21048’.
OcHoBHBIE pa3Mephl BEHIIa YePBAYHOTO KoJjieca (puc.2):

NEIUTENBHBIN JHAMETP YEPBIIHOTO KoJieca

dy, =z,m =40-5 =200 mm;

JMaMeTp BEPIIHH 3yObeB YEPBSIIHOTO KOJieca

Aoy =dy +2m =200+ 2-5 =210 mm;

JTaMeTp BITQJMH 3yObeB YEPBIIHOTO KOJieca

dp; =dp — 2,4m =200 — 2,45 =188 mm;

HaWOOJIBIIHNA JHAMETP YePBIIHOTO Kojleca

Aoz = dgy + % = 210 + 2= =215 my;

IITUPHUHA BEHIIA YSPBIIHOTO KoJieca

b, =0,67-7d, = 0,67 - 60 =40,2 mm. [Ipuaumaem b,=40 mMm.

PI/ICYHOK 2 - Ceuenue YCpBsKa U KOJICCA

OxpyxHasi CKOPOCTh UepBsIKa
ndiny _ 3,14:0,5:720

V1= 0 =1,88 Mm/c;
CKOPOCTb CKOJIbKEHHS

v 1,88
V= — = > =2,02 M/c;

cosy  cos21%48

IIpH 3ToM ckopoctu [on]=173 Ml]a.
173-173
173

aw=125 MM, nepecuer ay aenatb He Hano. YTouHseM KIIJ[ penykropa:

OTtkinoHeHne 100% = 0%; k TOMy e MEX0CEBO€ PacCTOSIHUE 110 pacueTy ObLIO MOJIy4eHO

npu vy =2,02 m/c npuBeneHHbIN kodddunment Tperus £=0,045 u npuBeIeHHBIN yroa TpeHUs
’ 0 s
p =2°30.
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KIIJ penykTopa ¢ y4eToM MOTeph B ONOpax, MOTeph Ha pa3OpbI3rMBaHUE U IIEPEMEIINBaHIE
Mmacia
— gy _
n-—(Q95_Q96)%W+M)—-Q95
Bribupaem 7 cTeneHb TOYHOCTH.
K=1; 6=70; x=0,6.
KoadduumeHT HepaBHOMEPHOCTH pacrpeiesieHUs] Harpy3Ku
z\3 40\3

kp=1+(2) Q-0 =1+ (%) 1-06)=1,07.
Koadduument nHarpysku
K= KzK, =1,07-1=1,07.

®opma npeacTraBiaeHus pe3yabTara:

3aluTa NPAaKTUYECKO paboThI

Kputepuu onenku:

Oyenka «omauyHo» 8blCMAsAemcs, €CIIU BHIIIOJIHEHA YCTHAS 3alIUTa PAOOTHL

Oyenka «xopouwio» 6blcmasisiemcs, €CI BEPHO OIPENeNIeHbl BCE IMapaMeTpbl YEpBAYHOM
nepeaaym.

Oyenka «y0061€emeopumenbHo» GblCmaegisemcs, €Cld BEPHO OIPENesIeHbl 4acTh MapaMeTpoB
YEPBAYHOU MEpeIayn.

Oyenka «Hey0081emMBOPUMENLHOY BbICIABAAEMCs, €CIU TapaMeTpbl YepBIYHOM Iepeaayu
paccuuTaHbl HE BEPHO.

tg21%48’
——  =0,84.
tg(21948’ +2030") '
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Tema 5.2 Tlepenaua Bunr-raiika. UepBsiunasi nepegaua Oouime cBeeHusi 0 peIyKTopax

JlaGopaTopHoe 3ansiTue Ne 3
H3yveHne KOHCTPYKIUNA Pa3JHYHBIX THIIOB PeAYKTOPOB.

Heab: uMeTh mpeAcTaBlieHUE O PAIMYHBIX THUIAX PEIYKTOPOB. 3HAThb METOJbl COCTaBJICHMUS
KMHEMAaTUYECKUX CXEM PEAYKTOPOB. YMETh BBIOMPATh PELYKTOP AJIS IPUBOJIA.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo I Yuratp yepTexu U TpeOOBaHUS K JETANISIM CIIyKEOHOIO Ha3HAYCHUS

Yo 3 Odopmnsate TexHHYECKOEe 3aJaHHC Ha KOHCTPYHMPOBAHHE HECTAHAAPTHBIX MPHCIOCOOICHHIA,
PEXKYHICTO U USMCPUTCIIBHOIO MHCTPYMCHTA

Y0 5 BbIABIATh NPUYHHBI BBITYCKa COOPOYHBIX €AUHUI] HMU3KOTO KayecTBa, 00ECIEUHBATh TPEOOBAHUSI
HOPMATHUBHOM JIOKYMEHTAIMH K Ka4eCTBY COOPOUHBIX €TMHHIT

Boinonnenne j1abopaTopHoii padorsl cnocodcTByeT GOPMHPOBAHMIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.1.1

K 1.1.2

K 1.1.3

IIK 3.5.2

I1K 3.5.3

MarepuanbHoe o0ecrieyeHme:

Mopnenu penyktopoB. KOHCIEKT JeKIHi, MHCTPYKIMS IO BBINOJHEHUIO paboThl, HTEepHeT-

pecypchl, JIMHEHKa, KapaHall, JaCTHK.

3ananmue:

CocTaBuTh KHHEMAaTHYECKYIO CXEMY MPEINIOKEHHOTO PEAYKTOpa U OMUCATh €ro Ha3HayeHHe U
KOHCTPYKIHIO.

Iopsinok BbIMOJTHEHHSI PadOThI:

1 PaccMOTpeTh TEOPETUUECKHE TTOJIOKEHUS.

2 3y4nTh KHHEMAaTUYECKHUE CXEMBI PETYKTOPOB M MX KOHCTPYKIIHIO.
3 CocTaBUTh KHHEMAaTHYECKYIO CXEMY IPEI0KEHHOTO PEIyKTOPA.
4 Cnenath BBIBOJIL.

Xox padoThI:
1. HazHayeHue peayKTOpPOB

TpaI[I/II_[I/IOHHaH CXeMa IJIaBHOT'O IMPUBOJA IMPOKATHOI'O CTaHa BKIKOYACT PEAYKTODP, KOTOpBIﬁ

o0ecrieyrBaeT HEOOXOUMOE MEPEeJaTOYHOE YHMCIO MEXKAY NIEKTPOJBUraTelleM U pabodel KIEThIO.
Bo MHOrux ciyuasix, Korja rnepeJaTo4Hoe 4ucio peAyKTopa MEHbIIe YeThIpeX U MOIHOCTh IPUBO/IA
HEBEJINKA, PEIyKTOp OOBEIUHSIOT C IIECTEPEeHHOM KJIeThio B 0JHOM Kopmyce. Kak mpaBuio, Takue
KOMOMHUPOBAHHbIE LIECTEPEHHBIE KJIETU-PEIYKTOPbl M3TOTOBJIAIOT IS MHOTOBAJIKOBBIX CTaHOB.
PenykTop mpUMEHSIOT IIPU YacTOTe BpalleHus pabounx BaikoB MeHee 250 oO6/muH. IIpu Gosbiiem
quciae 000pOTOB BBINOJHENW MPUBOJ C TUXOXOAHBIM 3JIEKTpOABHUraTesneM 0e3 peaykropa. ¥ KpyNHbIX
4acTO PEBEPCUPYEMBIX CTAHOB (HApUMeEp, y TOJCTOJUCTOBBIX) PEAYKTOPHl HE IPUMEHSIOTCH,
ITOCKOJIBKY TUXOXO/HBIHN 3JIEKTPOBUTATENb JIETYE PEBEPCUPYETCS.

PenykTop - MexaHu3M, NpeJHA3HAUYECHHBIM JJIs Nepelaud BPALEHUs OT IEKTPOJIBUIraTeNs K
UCIIOJIHUTENIBHBIM MEXaHW3MaM JUIsl YMEHBIIEHUS YIJIOBOM CKOPOCTH W YBEIWYEHMSI KPYTSIIErO
MOMEHTA.

2. Tunsbl pexyKkTOpoB

Tun penykropa ompenesnsioT MO BHIY 3yOuaThIX Nepenad U Ui 0003HAYEHUs MPHUMEHSIOT
MIPONUCHBIE OYKBBI:
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- L] — yununopuyecxue,

- K — konuuecxue;

- Y —uepgaunvie;

- K] — xonuuecko — yununopuvecxkue u m.o.
[To uncny cryneneit peayKkTopsl ObIBAIOT:

- oOHOCmMYyneHuamuole,

- ogyxcmynenuamole,

- mpexcmynendiamole

3. KunemaTnyeckue cxeMbl peIyKTOPOB

Haubouee pacipocTpaHneHHBIE CXEMBI PEAYKTOPOB, N300payKEHBI HA PHUCYHKE 1.

Ha puc. 1,a u3o0OpakeH OJHOCTYNEHYAThI LUIMHAPUYECKUH penyKTop. Takue pemayKTopbl
BBIITYCKAIOT C MPSMO3yObIMU, KOCO3YOBIMH U IIIEBPOHHBIMHU KOJIeCaMU. JIByXCTyleHYaThle peyKTOPbI
BBITNIOJIHAIOT IO pa3BepHyTOH (puc.1,0) u coocHoit cxemam (puc. 1,8). CoocHbIe PeIyKTOPBI YIOOHBI,
€CJI HY)KHO IOJIYYUTh OJHY JIMHHIO BaJOB COEIUHSIEMBIX MEXaHU3MOB, UMEIOT Majble rabapuTHbIE
pa3Mepsl MO JUIMHE, B HUX JOCTUTAaeTCs OJMHAKOBOE CMa3blBaHHWE KOJIEC W3 BaHHBI, NPU 3TOM
YBEJIMUUBAIOTCA TabapuTHbIE pa3Mepbl BI0Jb ocedl BasoB. lllupokue penykTopel 0003Ha4arOTCA
oyksoit I, y3kue - V, coocubie - C.J{ns ymyunieHus: ycioBUH pabOThl THUXOXOJHON CTYNEHU
WCTIONB3YIOT PEAYKTOPHl C Pa3ABOCHHOW OBICTPOXOAHOW CTymeHbto (puc. 1,r), peayKkTopsl C
pPa3IBOCHHOM CTYMEHBIO 0003HavaroTCst OykBoit I11.

TpexcryneHuarsle peyKTOpBI BBHINOJIHSIOT MO pa3BepHyToi (puc. 1,71) U pa3zaBoeHHOH (puc.
1,e) cxemam.

Ecin xoMIoHOBKa MallMHBI TpeOyeT B3aMMHOW NEPHEHIMKYISIPHOCTH OCEH BXOAHOIO MU
BBIXOJIHOTO BAJIOB, MPUMEHSIOT KOHHYECKHe (puc. 1,K) WM KOHWYECKO-IMIMHAprIeckue (puc. 1,3)
PEILyKTOPBI.

bonpmme mepenaToyHble  OTHOLIEHMS, IUIABHOCTb, OECIIYMHOCTb M  BO3MOXHOCTb
CaMOTOPMOKEHHUSI 00ECTICUNBAIOT YEPBSYHBIE PEAYKTOpPHI (pHCYHOK 2). BbiCOKoe mepemaTodHoe
OTHOLIEHHE IPU HU3KOM YPOBHE IlIyMa HMEIOT JBYXCTYIEHYAaThle YEPBAYHBIE U YEPBIYHO-
LWINHAPUYECKUE PEAYKTOPBI.
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Pucynok 1 - HauGonee pacnpocTpaHeHHbIE CXeMbl 3y0UaThIX PEAYKTOPOB: a — OJHOCTYIICHUYATHI; O
— IBYXCTYIEHYAThIN pa3BEePHYTHIN; B — JABYXCTYIEHYATHIM COOCHBIN; I — JABYXCTYIIEHUYATHIN C
pa3IBOCHHOM CTYNEHbBIO; 1 — TPEXCTYIEHUYAThI pa3BEPHYTHIN; € — TPEXCTYNEHYAThIH C
pa3aIBOCHHON MPOMEXKYTOYHOM CTYIEHBIO;

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

Pucynox 2 - Cxembl 4epBSYHBIX PEAYKTOPOB: a — OJHOCTYIEHYATHIH; 6 — JBYXCTYIEHYATBHIH;
B — YEPBSIYHO-LMINHAPUUECKUI

UYepBsiuHble PEIYKTOPHI BBIYCKAIOT C HWXKHUM (puc. 3,a), BepXxHUM (puc.3,0), GOKOBBIM
(puc.3,B) WM BepTUKAIBHBIM (pHC.3,I') PACIONIOKEHUEM YepBsIKa.
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Pucynok 3 - CxeMbl 4epBSYHBIX PETYKTOPOB:
a — HIDKHUHN 9EepBSK; 0 — BEPXHUHN YEPBSIK;
B — OOKOBOM YEPBSK; I — BEPTUKATHHBINA YEPBSIK;

OcCHOBHBIE HEIOCTATKH YEePBIUHBIX peaykTopoB — Hu3kuit KI1JI u Manbrii pecypc paGoThI.

4. KoHCTPYKIIUA PEeIyKTOPOB

B TexHuke mpuMeHsIoTCs 0IHO - (TIPH 9acToTe BpalieHus padounx BaakoB 200...250 06/mMuH),
nByx- (40...50 o6/mMuH) W oueHb penako Tpexcrynenudatsie (10...15 o6/muH) penyktopel. U3

JIBYXCTYIEHYATHIX [HIMHIPHYECKHX PEIYKTOPOB TPUMEHSIOT PEIYKTOPHI, BBINOJHEHHBIE IO
pa3IBOCHHOM cxeMe (pUCYHOK 4).

Pucynox 4 - Penykrop AByXCTyneHYaThI MIMHAPUUYECKHit: 1, 7 — 3yOuaTble Koeca; 2, 6 —
niecTepHu; 3, 4 — TUXOXOAHBIN U OBICTPOXOHBIN Babl;
5 — xopnyc; 8 — nonymy¢Ta; 9 — MOAUIUITHUK

®opma npeacTaBieHus pe3yabTara:
3alUTa J1abopaTopHO paboThI
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Kpurtepuu onenku:

Oyenka «OmaAUYHO» 8bICMAGIAEMCS, €CIIN BbIIIOJHEHA YCTHAS 3alllUTa PabOThI 10 KOHCIIEKTY.

Oyenka «xopouioy 6biCmaesemcs, €ClIA BEPHO OIMCAHBI BCE I€TAIIU PEAYKTOPA.

Oyenka «y00671emBOPUMENbHO»  BbICMAGIAEMCS, €CIM BEPHO OIMCaHa YacTh JeTalel
penykTopa.

Oyenka «Hey0061emeopumenbHoy eblCMasiAemcsl, €CIIM I€Talld PEAYKTOPA HE OIUCAHBIL.
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Tema 5.3 Pemennnlie nepenauu. llennsie nepenaun

IIpakTnueckoe 3ansitue Ne 15
Pacuyer 0CHOBHBIX XapaKTEePHCTHK Nepenay (110 BapuaHTaM)

Lesab: 3HATH XapakTEPUCTHUKU (PPUKIMOHHBIX, PEMEHHBIX M IEMHBIX Iepenad; (opMysbl

HWMH I10JIb30BAaThCA.

BeinosiHuB padory, Bbl OyieTe yMeThb:
Yo I Yuratp yepTeku U TpeOOBAHMS K ACTANISAM CIIY>KEOHOTO Ha3HAUYCHUSI

reOMETPHUICCKOIr0O 1 KHHCMAaTHYCCKOI'0 pacdyeTa (i)pI/IKIII/IOHHI)IX, PEMCHHBIX W LCIIHBIX IIEpEaad; yMETh

Yo 3 Odopmiste TeXHHYECKOE 3aJaHUE€ HAa KOHCTPYMPOBAHME HECTAHIAPTHBIX IPUCIIOCOOIIEHHUIA,

PEXKYICTO U USMCPUTECIIBHOTO MHCTPYMCHTA

Y0 5 BbIsBIATh NPUYMHBI BBIMYCKa COOPOYHBIX €IHHHUII HU3KOrO KauyecTBa, 00OecreuynBaTh TPEOOBaAHHUS

HOPMATHUBHOMN JOKYMEHTAIIUU K Ka4eCTBY COOPOYHBIX €IUHUI]

BroinoJsiHeHne nMpakTHYecKoii padoThl cl1ocoo6cTBYeT (POPMHPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.1.1

K 1.1.2

K 1.1.3

[IK 3.5.2

MarepuanbHoe o0ecrieyeHme:

KoHcnekT nexknuii, MHCTPYKIMS 10 BBIMOJHEHUIO paboTh, WHTEepHET-pecypchl,

KapaHJall, JJaCTHK.

3ananmue:

BoInosHuTh pacdyeTsl GpUKIIMOHHBIX, PEMEHHBIX U LIEMTHBIX NIepeay Mo BapuaHTam
Iopsinok BbINOJIHEHHSI PadOTHI:

1 PaccMOTpeTh TEOPETUUECKHE TTOJIOKEHUS.

2 V3ydnTh METOMKY pacueTa (PpUKITMOHHBIX, PEMEHHBIX U IIEMTHBIX TIepeaad.
3 BBINOJHUTB pacuer.
4 Cnenath BBIBOJIL.

Xox padoTbI:
DpuKUMOHHBbIE TIepeaaYn

JIMHEMKa,

Dpukyuonnsvle nepedauu (nepedauu mpenuem) — TEpPeaadYd, B KOTOPBIX Iepepada

q)pI/IKI_[I/IOHHbIC nepcaadn HEIIOCPpECACTBCHHBIM KOHTAKTOM.

S2 ‘
(A
i
; T o
]
I d1
"
a { 6‘ (O B

JIBUKEHHS OCYILECTBISICTCSl CuilaMu TpeHus. Jljig co3iaHus TpeHUs B KOHTAKTe KaTKOB MPUMEHSIOT
NpYXKHUHBl U CIeNHUajIbHble Ha)KMMHBIE U HaTsDKHbIE ycTpoiictBa. Ha puc. 1 a, 6 u3zo0paxkeHb

PI/ICYHOK 1- q)pI/IKLII/IOHHLIe nepeaayu: a - HUIMHAPHUYICCKAd, 0 - KOHMYECKasl.
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Cxema Ju1s pacyera WIHHIPUYECKON (GPUKIIMOHHON MepeIadn mpecTaBieHa Ha puc. 2.
KoHTakTHBIE HAMPsHKEHUS Tiepead ¢ KOHTAKTOM TI0 JIMHUU OTpeelistoT mo gopmyie ['epia

Pucynok 2 - Cxema 15t pacuera HHIMHIPUYECKON PPUKITMOHHON Mepeaadn
ar ( JK
| 2
r/ie (| — HOpMaJlbHas Harpyska 1o JTHHE KOHTaKTHOU juHun; Q — cwita nprkatus kKatkos; K
— ko3 dunuenHT 3amaca crerieHus (kodpdunuent Harpysku), K= 1,25...2; | — niauHa KOHTaKTHOM
JMHUM; prp — HPUBEAECHHBINA pailyc KPUBU3HBIL:
R.R D
X /\ 2
E,, — nIpuBEIECHHBIN MOYJIb YIIPYTOCTH,
,
1 — K03hUIMEHT MoTepeyHon nedopMaIuu.
[Tpu = 0,3 noxy4uM yciioBUE IPOYHOCTH 110 KOHTAKTHBIM HAPSXKEHUSM:

i
{

5, =0.418

¥y )
Y

rje [on] — JomyckaeMoe KOHTaKTHOE HAIPsDKCHHE U1 MEHEE IIPOYHOr0 MaTepHajia KaTKoB.

N3nammBanue. DTOT BUJI MOBPESKICHUS pabOYMX MOBEPXHOCTEH KaTKOB Yallle HaOJI01aeTcs B
OTKPBITHIX IIEepeavax, Tak Kak KIMEHHO B 3TH Iepeavu B mpoliecce paboThl OOJIbIIE BCEro MOMaacT
aOpa3MBHBIX MAaTEPUAIIOB, YTO, B CBOIO OYepelib, YBEIMYMBACT WX W3HAIIMBaHue. Halmronaercs takke
W3HAIIMBAHUE KATKOB MPH OYKCOBAaHUU U BCJICICTBHUE YIPYrOro CKOJIbKCHHUS, KaK B OTKPBITHIX, TaK U
B 3aKpBITBIX IHepenadax. s o0ecnmedeHHsT HM3HOCOCTONWKOCTH (PUKIMOHHBIE TMepeaavu
PACCYMTHIBAKOT HA KOHTAKTHYI0 NPOYHOCTH (I CTAJbHBIX WM YYT'YHHBIX KaTKOB) WJIH TIO
YCIIOBUIO OTPAaHUYEHHUS HArpy3Kd ( HA €IUHHILY JUIMHBI KOHTAKTHOW JTUHHUH (IUIsI KATKOB U3 QUOPHI,
PE3UHBI U JPYTUX MAaTEPHAIIOB).

Pemennsblie nepenavu

IIpumep

N=5,5 kBT; n,; = 1432 06/mun; n1= 220 06/MuH.

o. = My 150 pan/c; Ti=36,7 Hw.
06 30
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Bribupaem ceuenne b knmunoBoro pemus no 'OCT 12841-80 ¢ muromaapto momnepeyHoro
ceuenns F=138 mm?.

Breioupaem quamerp D1 Bemymiero mkuBa. Dmin=160 mm. Opuentupyemcs Ha 1-2 HOMepa
Oosb1e.

[Tepenarounoe oTHOLIEHKE
Upen=Nps/N1= 1432/220 = 6,51.

JlnameTp BEJOMOTO ILIKHBA, IPUHAB OTHOCUTEIbHOE CKOJbKeHue €=0,015:

D2 = UpenD1(1- €) = 1026 mm.

[To HaliaeHHOMY 3HAYEHWIO NOJOHMPAKOT AHAMETD LUKHBA (MM)
u3 cranpaptaoro paga no FOCT 17383 —73: 40; 45; 50; 56; 63; 71,
80; 90; 100; 112; 125: 140; 160; 180; 200; 224; 250; 280; 315; 355;
400; 450; 500; 560; 630; 710; 800; 900; 1000; 1120; 1250; 1400;
1600: 1800; 2000.

[Ipuanmaem Do=1000 mMm.

YTouHsIEM TIepe1aTOYHOE OTHOIIICHHE C YIETOM €:
Upen= D2/D1(1- €)= 6,35.

[TepecunTtsiBaeM:

N1= Ny/u = 226 06/MuH.

PacxoxaeHue ¢ 3a7aHHBIM

A=25%.

[Tpuaumaem D1 = 160 mm; Do = 1000 mm.
MexoceBoe pacCcTOsIHUE BHIOMPaeM B MHTEPBAJIE
amin= 0,55(D1+D;)+h= 648,5 mm;

amax= 2(D1+D7)= 2320 mm.

[IpunuMaem cpenHee 3HaYCHUNE

a = 1484 mm.

Pacuernas nnvHa pemHs

(D,-D)* _
4a

IIo HaﬁHeHHOMy 3HAa4YCHUIO BBI6I/IpaIOT JJIAHY pEMHS U3 CTaHAAPTHOI'O psaa:

T
L, =2a+E(D1+D2)+ 5028 mm.

Crangapruubii  psg  ATHH Lo 400; 450: 500: 500; 630; 710;
B00; 900; 1000; 1120; 1400: 1600; 1800; 2000; 2240; 2500: 2800:
3150; 3550; 4000; 4500; 5000; 5600; 6300; 7100: 8000: 9000; 10000:
11200; 12500; 14000; 16000; 18000.

bmmxaiiee crannapraoe 3Hadenne L = 5000 mwm.
CpenHee 3HaYeHME TUaMETpa MIKMBA
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D¢p= 0,5(D2+D1)= 580 mm.
HoBoe 3naueHue, a c yueToM cTaHIapTHOU aiuuHbl L

2 2
a=0,25(L-D,, +(L-7D,)*~2(D, ~D,)?) = 1531w
VYron 00xBaTa MEHBIIETO ITKUBA

a, =180° - GOM — 147°
d
Lenuble nepenaun
IIpumep
PaccunrtaeM npuBOIHYIO pOJIMKOBYIO LIETIb.
Bpamaromuii MOMEHT Ha BeyllEel 3BE3/104KE:

T, =T, 47663 Hu.

[IepenarouHoe 4nciI0 NENHOW Nepetadn:

Uy = Ny / Np =750/ 148,81 = 5,04,

UYucna 3y0neB:
BEAYLIEH 3BE3I0UKU

z3=31-2 u, =31-2' 5,04 =20,9. Oxpyrnsiem a0 Oosbiero zz=21.
BeJlOMasi 3BE3/I0UKa
Z4=Z3 U, = 21 5,04=105,7. [Ipuaumaem z4=105.
PacuerHbIit kK03hHULIIMEHT HArPY3KHU:
Ko=KnKaKuKpKcKn=1*1*1*1,25%1*1=1,25.

[Iar ogHOPAAHOM LETIH:

(528, K _ogs 1766 3-1,25 _
Z.[p] 21-20

ITo Tabmuue 7.15 npunumaem: t=50,8 Mm

48,7 MM.

Q=22680 H; q=9,7 kr/m; A=646 Mm°.

Bri6upaem niens ponmkoByto onHopsaaayto [1P-50,8-22680 'OCT 13568-75 (Tabauma 1)
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CkopocThb 1emnu:

Zjn, 21.508-115,4

~ 60-10° 60-10° 2.05 e,

Tabmuual - Llenu npuBoaHBIE POJIMKOBEIE OHOpsAHbIE [1P

KI'
t | B, d di h b o g | A

9,525 572 3,28 6,35 8.5 17 9,1 | 045 28,1
12,7 7,75 4,45 8,51 11.8 21 18,2 | 0,75 396
15,875 9.65 508 | 10,16 | 148 24 22,7 1,0 548
19,05 12,7 5,96 | 11,91 18,2 33 318 1,9 1058
254 15,88 795 | 15,88 | 242 39 600 | 2,6 179,7
31,75 19,05 9,55 1 19,05 | 30,2 40 88,5 ] 3.8 262
38.1 25,4 11,12 | 22,23 | 36,2 58 1 1270 | 55 394
44 .45 25,4 12,72 | 254 42,4 62 | 1724 | 7.5 473
50.8 31,75 | 1429 | 28,58 | 48,3 72 | 2268 | 9,7 646

dopma npeacrabiieHus pe3yJbTara:

3aIHUTa MPAKTHIECKON paboThI

Kpurepun oueHku:

Oyenka «OMAUYHO» 8bICMABIAEMCS, €CIIU BBITIOJHEHA YCTHAs 3aliuTa padoThl.

Oyenka «xopouio» 8vbicmagisemcs, eCliv BEpHO ONPeIeNICHbI BCE IapaMeTphl MepeladH.

Oyenka «y00671em8opuUmMenbHo» B8blICIMAGIAemcs, €Cld BEPHO PACCUUTAHBI T€OMETPUYECKUE
rapaMeTpsl epeiavm.

Oyenka «Hey0081emeopumenbHO» GblCMABIAemcs, eCIU MapaMeTphl Mepelayl pacCUUTaHbl He
BEPHO.
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Tema 5.4 Basbl n ocu. Onopsl BaJioB u oceil. My b1

JlaboparopHoe 3ansiTue Ne 4
N3yuyeHne KOHCTPYKIUIA Pa3TUYHBIX TUIIOB MOAIIUITHUKOB

Heab: momyuyuTh NpakTUYECKHE HABBIKM ONPEENICHUS TUIA MOIIIWIHUKA KAYeHUS, U3yUCHUS
KOHCTPYKLIUHU, MAPKUPOBKH.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo I Yuratp yepTeku U TpeOOBAHMS K ACTAIISAM CIIy>KEOHOTO Ha3HAUYCHUSI

Yo 3 Odopmisate TexHHYECKOEe 3aJaHWe Ha KOHCTPYHPOBAHHE HECTAHIAPTHBIX MPUCIIOCOOTIECHHUH,
PEXKYHICTO U USMCPUTCIIBHOIO MHCTPYMCHTA

Y0 5 BbIABIATh NPUYHHBI BBIMYCKa COOPOYHBIX EIHMHHUII HU3KOrO KauecTBa, 00ecreunBaTh TPEOOBAHHS
HOPMATHUBHOM JOKYMEHTAIIUU K KA4eCTBY COOPOUHBIX € HHHUII

BreinosiHenue 1adopaTopHoii padoTsl ciocodcTBYeT hopMHUPOBAHMIO:

OK 02.1-0K 02.3

OK 09.1; OK 09.3

K 1.1.1

K 1.1.2

K 1.1.3

K 3.5.2

MarepuanbHoe o0ecrieyeHue:

Mopnenu noamunaukoB. KoHCIEKT JeKui, HTHCTPYKIMS 10 BBINOJIHEHUIO paboTsl, UHTEpHEeT-
pecypcehl, IMHENKa, KapaHJalll, JaCTHK.

3ananmue:

W3yunth MapKkupoBKYy MOJIIMIIHUKOB KaueHus. IlomyuuTs y mpenojaBaTens MOJEIb
MOAIIUITHUKA U U3YYUTh €T0 KOHCTPYKLUIO.

Iopsinok BbINOJIHEHHSI PadOTHI:

1. [TonyuuTs y mpemnopaaBarensi 3aJaHUE Ha JBa MOAIIMIHUKA Kau€HUS OMPEIEIEHHOTO
THUIIA ¥ pa3Mepa.
2. [TonyuuTs y mpenonaBareisi MEPUTENbHBIA MHCTPYMEHT JUISl HaXOXKJIEHUS 3aJaHHBIX

TIOIIIMITHUKOB U OTIPEICICHUST HanOoJjiee XapakTepHbIX pa3MepOB MOAMIUITHUKOB COOTBETCTBYIOIIETO
THIIA B XOJI€ MMPOBECHUs 1ab0paTOpHOIl pabOTHI.

3. Osznakomutbes no Tadbmumam ['OCT ¢ cylmecTBYHOIIMMHU THIAMHU TTOIIIMITHUKOB HX
KOHCTPYKTUBHBIMH, HAarpy304YHbIMH M TE€OMETPHYECCKMMHU XapaKTEpPUCTUKAMH B COOTBETCTBHUU C
MPOCTABJISIEMBIMH HA HUX HOMEpaMH.

4, [IpousBectTr oTOOP JBYX 3aJaHHBIX IMpenojaBaTelIeM IMOIIIMITHUKOB KadeHUS,
MIPOBEPUTH COOTBETCTBUE MX T'€OMETPHUECKUX Pa3MEpPOB IMPOCTaBICHHOMY HOMEpY, pacliudpoBaTh
3HAYCHHE BCEX MU(P MPOCTABICHHOTO HOMEPa MOAIITUITHHAKA.

Xox pabdoThI:
Ha3znavyeHne NMOAMIMITHUKOB — IOJJICPXKUBATh BpalllaroIIUecss BaJbl U OCH B IPOCTPAHCTBE,

oOecrieurBasi UM BO3MOXHOCTb BpalllCHHUsS JM KAa4CHHUs, ¥ BOCIPUHUMATH JICHCTBYIOIIYIO HAa HUX
Harpy3Ky.

[ToAMMIMTHUKN KauyeHHs — 3TO OMOPHI BPAIIAIOLINXCS UM KAaUaroIIUXCsl IeTalel, UCIOJIb3YIOINe
AIIEMEHTHI KaueHus (IIapuKH, POJIUKH, UTIIBI) U paboTalolue Ha OCHOBE TPEHUS KaueHUSI.

DNEeKTPOABUTATENN,  MOABEMHO-TPAHCIIOPTHBIE W CEIbCKOXO3AMCTBEHHBIE  MAIIUHBI,
JIeTaTeNbHBIC alMaparhbl, JJOKOMOTUBBI, BarOHBI, METAJUIOPEKYIINE CTaHKH, 3y0daThle PEeIyKTOPHI U
MHOTHE APYTUe MEXaHU3MbI M MAIIMHBI B HACTOAIIEE BPEMs HEMBICTUMBI 0€3 TIOIIIUITHUKOB KaueHusl.

[MoamMmHUKKM KadeHHsl COCTOSAT M3 JBYX KOJell — BHYTpeHHero 1w HapyxHoro 3, Tel
KaueHus 2 (IIapUKOB WM POJIMKOB) M cemaparopa 4 (puc. 1, a). B 3aBucumoctu ot -(opMbl Ten
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Ka4eHHUsl pa3InyaroT MOJIIMITHUKY MIapuKoBbie (puc. 1, 0, 6, o, n) u ponukossie (puc. 1,8, 2, e, 3,
K). Pa3HOBUAHOCTBIO POJIMKOBBIX MOALINITHUKOB SBJISIOTCS] UT0JIbYAThIE TIOJMIUITHUKY (pHcC. 1, 0).
OCHOBHBIMHU 3JIEMEHTAMM MOJUIUITHUKOB KAau€HUs SIBJISIFOTCS TelNa KadeHWs — IIApUKU WU
POJIMKH, YCTAaHOBJIEHHBIE MEXJIy KOJbLUAMU U YJEPKUBAaEMbl€ CENapaTOpoM Ha OIPEAEICHHOM
PaccTOSIHUU APYT OT Apyra.
Jlocmouncmea noowunHuKko8 Kauenusl:
- HU3KO€ TPEHHE, HU3KUI Harpes;
- S3KOHOMMUSI CMa3KH;
- BBICOKUH YPOBEHb CTaHJapTU3ALINN;
- 3KOHOMMUS JIOPOTUX aHTU(PPUKIIMOHHBIX MaTEPHAJIOB.
Heoocmamku noowunnuxoe kauenus:
- BBICOKHE KOHTAKTHbIE HAMPSYKEHUS], U TO3TOMY OTPaHUUYEHHBINH CPOK CITYXKOBbI;
- BBICOKHE TabapuThl (0COOEHHO paJualIbHbIE) U BEC;
- BBICOKHE TPpeOOBaHUA K ONITUMU3AIMU BEIOOpA TUIIOpA3MeEpPa;
- OoJb1Ias YYBCTBUTENIBHOCTh K YAApHBIM Harpy3Kam BCJIEJCTBHE OOJIbLION
AKECTKOCTU KOHCTPYKIIHH;

- TIOBBIILIEHHBIN 1IyM;

- cnabas BuOpo3aiura, 0oJiee Toro, HOJIIUITHUKY CaMU SIBIISIIOTCS TeHepaTopamMu
BUOpaIuu 3a CY€T JaKe 0YCHb MAJION HEM30€KHOM pa3HOPa3MEPHOCTH Tell
KaueHUsl.

Mamepuanei. MaTepuansl NOJNIIMIIHUKOB — Kau€HUS  HAa3HA4alOTCd €  y4ETOM BBICOKUX
TpeOOBaHUN K TBEPAOCTH M M3HOCOCTOMKOCTH KOJICII M TeJI KadeHHWs. 37eCh UCIOJIb3YIOTCS
IAPUKOMOAIIUITHUKOBBIE BBICOKOYyTIIepoaucThie xpomuctbie cranu LIX15 u HIX15CI, a Takxe
nueMeHtupyemele JierupoBanHbie ctanu 18XI'T wm 20X2H4A. TBEpmocTe KoJiell W POJUKOB
0o6bryHO HRC 60...65, a y mapukoB HemHoro Oosbeme — HRC 62... 66, mockoapKy IIIomaaka
KOHTaKTHOTO JaBJICHUs Yy mapuka MeHblie. CemnapaTopsl U3rOTaBIMBAIOT U3 MATKUX YIJIEPOAUCTHIX
cTajiel auM00 W3 AHTU(PPUKIHOHHBIX OpOH3 JUISI BBICOKOCKOPOCTHBIX MOAIMNHUKOB. Ilnpoko
BHEJIPSIFOTCSI CETapaTophl U3 JIOPATIOMUHNSA, METAUIOKEPAMUKH, TEKCTOJIUTA, MJIaCTMACC.

s obecneuenus HOpMATLHOU U 00J1208€YHOU pabombl TIOAIIUITHUKOB KaUyeHHUsSI K KaUYeCTBY HX
W3TOTOBJICHUS U TEPMHUECKON 00paboTKe Te KaueHUs U KOJIell IPEIbsIBIISAIOT BEICOKHE TPEOOBAHUS.

[ToAmMMHUKN KaueHUs: — 3TO OMOPHI BpALIAOMIMXCS WK Kadaromuxcs Aetaneit. [loammnmHuku
KaueHUs B OTJIMYME OT TMOJIIMIIHUKOB CKOJIBKEHHUS CTaHAapTU30BaHbl. [loMMMMHUKY KaueHus
pa3IMYHBIX KOHCTPYKIMH (aMarma3oH HapyxHbIX auameTpoB 1,0—2600 mm, macca 0,5—3,5 T,
HanpuMep, MUKPOIIOAIIUITHUKY ¢ InapukamMu auamerpoMm 0,35 MM U NOAIIUMIHUKK C IIapUKaMU
nrameTpoM 203 MM) M3TOTOBIISIOT HA CHEIIMATU3UPOBAHHBIX MOAITUITHIKOBBIX 3aBOIAX.

Boimyckaemple B CHIT  mommunmHuku — KadyeHus — KJIAcCUUUUPYIOT 10 CHOCOOHOCMU
B0CNPUHUMAMb HAZPY3KY — PAOUANbHYBIE, PAOUATIbHO-YHOPHbLE, YIOPHO-PAOUAIbHbIE U YIOPHDYIE.
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Pucynox 1 - Iogmunauku Ka4eHus: a, 0, 8, 2, 0, € — paauaabHbIEe MOITUITHUKA; J/C, 3 — PaJTUATBHO-
VIIOPHBIE TTOAIIUITHUKY; U, K — YIIOPHBIC TIOIIUAITHUKHN; 1 — BHYTPEHHEE KOJIbI0;2 — TEJIO KaueHWUST,
3 — HapyXHOE KOJIbII0; 4— cemaparop.

Pamnaneupie moamumHuku (cM. pUC. 1, a—e) BOCIPUHUMAIOT (B OCHOBHOM) pPaJHaJIbHYIO
Harpy3Ky, T. €. Harpy3Ky, HallpaBJICHHYIO MIEPICHIUKYIIPHO K TEOMETPHUECKOM OCH Basa.

VYropHble MOAINUIHUKY (CM. pHC. 1, U, ) BOCHPUHUMAIOT TOJIBKO OCEBYIO HarpysKy.

PammaneHO-ynopusie  (cM.  puc. 1,01, 3) 1 yHOpPHO-pajuiajbHbIE TOMIIWIHUKA  MOTYT
OJTHOBPEMEHHO BOCIPHHHMATh KaK paJualbHYIO, TaK M OCEBYI Harpysky. Ilpm stom ymopHo-
paaraIbHbIe TOIINITHUKY MTPEHa3HAuYCHBI JUTS IPeo0Ialaronieil 0CeBOH Harpy3KH.

B 3asucumocmu om coommuouienuss pazmepos HapyKHOTO U BHYTPEHHETO THAMETPOB, a TaKKe
IIMPHUHBI NOOWUNHUKU OelIAM HA cepull: CBEPXIETKYI0, 0C000 JIETKYIO, JIETKYIO, CPEIHION, TSKEIYIO,
JIETKYIO IHUPOKYIO, CPETHIOI0 ITHPOKYIO.

B 3aBucMMOCTH OT cepuu IpU OJHOM U TOM K€ BHYTPEHHEM JIHAaMETpe KOJIbIla IOAIIMITHUKA
HapYXXHBIA JHaMeTp KOJIbIa U €r0 IUPUHA U3MEHSIOTCH.

Ilo ¢opme men kauenuss nodwunuuxu Oensim Ha wapuxosvie (cM. puc. 1,a, 6, oc, u), ¢
yununopuyeckumu  poauxamu (cM. puc. 1,8), ¢ konuueckumu poauxamu (cM. puc. 16,3, k),
ueonvuamvle (cM. puc. 1,0), ¢ eumvimu ponukamu (cM. puc. 1,e), ¢ 0OoukoobpazHvimu
poauxamu (chepudyeckumu) (cM. puc. 1, 2). Tena kaueHUs UTOJIBYATHIX MOJIIUITHUKOB TOHKHE POJIUKU
— urnbsl auameTpoMm 1,6—5 MM. [lnuna urn B 5—10 pa3 Gonbme ux nuamerpa. CemapaTtopsl B
UTOJILYATHIX TOAIIUITHUKAX OTCYTCTBYIOT.

Ilo  yucny psaodoe men Kauewus paziuyarom — 0OHopsonvie (cM. puc. 1,a, 6 0—
K) ¥ 08yxpsionvle (cM. puc. 1, 6, 2) TOAIUITHUKYA KaueHUSI.

I[Io KOHCTPYKTMBHBIM ¥  OKCIUTyaTallUOHHBIM  MNPU3HAKAM NOOWUNHUKU — OelAm  Ha
camoycmanagnusaowuecs (cM. puc. 1, 6, 2) u necamoycmanasnusarowuecs (cM. puc. 1, a, 8,0—x).
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CymectByeT 6osiee 15 Thic. TUTIOpa3MEpOB MOANTUITHUKOB pazmepom oT 0,5Mm 110 2m u Gouiee,
maccoii ot 0,001 xr 10 7 T.
[logmunHuku B auamna3soHe BHYTPEHHUX auameTpoB 3...10MM cTaHIapTU3HpOBaHbI Yepe3
Imm, o110 10 20MM — yepe3 2...3mM, 10 110Mm — yepe3 Smm, 10 200MMm — yepe3 10mm, 10 S00MM —
yepe3 20MM.
[ToAmUITHUKH Ka4eHHS TI0 HAIPABJICHUIO BOCTIPUHUMAEMOW HArpy3Ku pa3feiisioT Ha: -
paauanbHbIC, IPEeTHA3HAYCHHBIC BOCIIPUSATHUS PaIHaIbHON HArPY3KU
(momepex MpoI0ILHON OCH BPAIICHHUS) U MEHBIIHE 110 BEJTMYMHE OCEBbIC
Harpy3KH, JIOMyCKAT HeOOJIbIITNE IepeKochl (10 1/4°);
- YIIOpHBIE, BOCIPHHUMAIOIINE TOJIBKO OCEBYIO HATPY3KY;
- paIuabHO-YITOPHBIE, BOCIIPUHUMAIOIINE KOMOMHUPOBAaHHYIO (OCEBYIO U
paguanbHy) Harpy3Ky.

Ilo ¢opme men kauenuss nodwunuuxu Oensim Ha wapuxosvie (cM.puc. 16, a, 6, i, u), ¢
yununopuyeckumu poauxkamu (cm. puc. 16,6), ¢ konuueckumu poauxamu (cM. puc. 16, 3, k),
ueonvuamole (cM.  puc. 1,0), ¢ eumwvimu poauxkamu (cM. puc. 1l,e), ¢ 0OoukoobpazHvIMU
ponukamu (chepuaeckumu) (cMm. puc. 16, 2). Tenma kadeHWS UTOIBYATHIX MOJITUITHUKOB TOHKHE
poJIKH — UrJibl tuameTpoM 1,6—5 mMm. lnuna urn B 5—10 pa3 6ombiie ux quamerpa. Cenapatopsl B
UTOJBLYATHIX TOAIITUITHHKAX OTCYTCTBYIOT.

Ilo uucny psoos men KaweHus paziuyaiom  o00Hopsowsle (cM. puc. 16,a, 6, 0—
K) ¥ 08yxpsouvie (cM. puc. 16, 6, 2) TOIIIUITHUKN KauyeHUSI.

[Io KOHCTPYKTHBHBIM ¥  OKCIUTyaTallMOHHBIM  TPHU3HAKAM NOOWUNHUKU — Oelsam  Ha
camoycmanasnusarowuecs (cM. puc. 16, 6, 2) u necamoycmanasnugarowuecs (cM. puc. 16, a, 6,0—x«).

MapkupoBKka NOAIMIHNKOB KaYeHMUs.

Kaowcovui noowunnux kauenus umeem yciogroe Kieumo, 0bO3Hayaouee mun, pasmep, Kidcc
MOYHOCMU, 3A800-U320MOBUME]D.

Ha nepasbemHble TOAMMIHUKY KJIEHMO HAHOCST HAa OJHO M3 KoJiell, Ha pa30opHble — Ha 00a
KOJIbI[a, HApUMEpP, Ha paJuajbHBbI MOAIIUIHUK C KOPOTKUMH LUIUHAPUYECKHUMH POJMKAMH (CM.
puc. 1, 6), rie HapyxHO€ KOJbLO 0e3 OOpTOB M CBOOOJHO CHHUMAETCS, @ BHYTPEHHEE KOJBIO C
00pTaMH COCTaBJIAET KOMIUIEKT C CENapaTopoM U POJIMKAMH.

[Toa TUHOM MOANIMIHKMKA MOHUMAIOT €r0 KOHCTPYKTUBHYIO Pa3HOBUIHOCTH, OMPEIEIIIEMYIO 110
MpU3HaKaM KJIacCU(pUKALUU.

YcinoBHoe 0003HaUEHKE TOIIINITHUKA COCTaBiIseTcs U3 HUQp (MakcuManbHOE KOJIMYECTBO LU(pP
7) u xapakrepusyet BHyTpeHHHI quamerp IIK, ero cepuro, THMN, KOHCTPYKTHUBHYIO Pa3HOBUIAHOCTD.

[Topsinok orcuéra udp cupapa HaneBo (puc. 2).

PaiHansHeld 33-

30p. OCEBaR HIpa, Knacc MecTo mHdpe JomnoIHHTEIRHEIE
MOMEHT TpeHHA  TOTHOCTH VCIOBHOIO 0003HAYEHHA C003HATCHHA
i )
v L J 0 5 4 3 - L J
K r r Y r y F 3
C epHE NOIIMHIHHES T JuaneTp sana
CepHA NOJMHNEHEA

KOHCTPVKTHEHEI® OCOOEHHOCTH
Tun moIINHITHHEA

Pucynox 2 - [IpuMep MapKUpOBKH MOALIUITHUKA.
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Ilepsas u emopas yughpul cipaBa yCIOBHO O0003HAYAIOT €20 HOMUHAIbHLIUL GHYMPEHHUL

ouamemp d (muametp Bana). st onpeaencHus UCTUHHOTO pa3mepa d (B MUIUTUMETpax) HEOOXO MO
yKa3aHHBIC J1BE TU(QPBl YMHOXKUTH Ha MsiTh. Hanmpumep, moqmmunuuk ...04 uMeeT BHYTpEHHUH IuaMeTp
(04 x 5) = 20 MM. DTO MPaBUIIO PACTIPOCTPAHAETCS HA TIOAMIUITHUKY C nudpami ...04 u BeIiIe, 110 ...99,
T. €. it J=20H-495 mm. [Mogmmnuuku ¢ mudpamu... 00 umeror d- 10 mvm; ...01 d= 12 mm; ...02 d=15
MM; ...03 d= 17 mm.

Tpemvs yugpa cnpasa 0603Hauaem cepuro NOOWUNHUKA, OTIPEIETISS €r0 HapyKHbBIN auamerp: |
— 0co000 Jerkasi, 2 — Jerkasi; 3 — cpenHss, 4 — TsoKenas; 5 — Jerkas mupokas, 6 — CpeaHss

HIMPOKas.
Yemeepmas yugpa cnpasa oboznauaem mun noowunnuka. Ecnm sta nugpa 0, To 370 03HAUAET,
YTO MOAIIUITHUK pajiaibHbIA NIAPUKOBBII OTHOPSAHBIN; IApUKOBBIN OTHOPpAIHBIN (eciu jeBee 0 HeT

uugp, To 0 He yka3plBalOT); | — paaualbHbI IIAPUKOBBIA ABYXPAIHBIA cdepuueckuii; 2
paanaIbHBIA ¢ KOPOTKUMH IMIMHAPUYECKUMU POJIMKaMH; 3 — paJuabHbINA POIMKOBBIN JBYXPSIHBIH
chepuyeckuii; 4 — HUrosbyaThlii WM POJUKOBBIA C JUIMHHBIMU LMJIUHAPUYECKUMH POJHMKAMH; 5 —

POJIMKOBBI C BUTBIMH POJMKaMH; 6 — paauaabHO-yHOPHBIA IMAPUKOBBIH; 7 — POJMKOBBINA

KOHHUYECKHUH (pasnaibHO-YIIOPHBIN); 8 — YIOPHBII MIapUKOBBINA; 9 — yIOPHBIA POJTMKOBBIM.
[IAPUKOBBIN PAAUATBHBIA OJHOPSIITHBIM .. ..evnnttineeeetteenieeennieeeeennns 0
IIAPUKOBBIN pagHaTbHBIN CHEPHUUECKUM ... |
POJIMKOBBII pajiaabHBIA ¢ KOPOTKUMU IIMIIMHAPUIECKUMH POJIUKAMH ........ 2
POJTMKOBBIN PATHATBHBIA CPEPIUCCKII . .vvevvtenreeeeeeneeiieeieenneeannennn, 3
POJIMKOBBIIN pauaabHbINA C ATUMHHBIMUA HUIMHIPUYECKUMU WA UTOJIbYATHI-
LY 0% 0T 01 07 2 111 (P 4
POJUKOBBIN PATUATIBHBIN C BUTBIMU POTMKAMY . ..uvvveeneeeeennnneeannneeannnann 5
IAPUKOBBIN PAAMATBHO-YITIOPHBIM ...ttt ennttanteeenteeenneeeanneeennnanns 6
JOTO M2 000335 17 0 X0) 217 e (<10 N /1 (O 7
IAPUKOBBIN YIIOPHBIA U MIAPUKOBBIN YIIOPHO-PATAATBHBIA .....vvvneveennnee, 8
POJMKOBBIN YIOPHBIN U POJIMKOBBINA YIIOPHO-PAAUAIBHBIN ...''uvvveeennnn. 9

Tak, HanpuMep, NOAMMIHUK 7208 SBISIETCS POJIUKOBBIM KOHUYECKUM.

Ilamasa u wecmas yugpel cnpasa xapakmepuzyiom KOHCMPYKMUSHble 0CODeHHOCmU
noowunnuxa (Hepa300PHBIH, C 3aITUTHON MAaH00M, ¢ 3aKPEMUTEIILHON BTYJIKOH | T. 11.). Hanmpumep:

50312 — paguanbHBIA OJHOPSIAHBINA IIAPUKOMOIIIUITHUK CPEAHEH CEpUM CO CTOMOPHOM

KaHaBKOHM Ha HApPYKHOM KOJIbIIC,

150312 — TOT K€ MOAIIUITHUK C 3alIUTHON I1aii00ii;

36312 — panuanbHO-YMOPHBINA IIAPUKOBBIM OTHOPSAHBIA MOMIIMIIHUK CpeJHEeH cepuu,
Hepasbopusii. http://discover-thailand.ru/frukti-thailanda.html

Ceodvmas yughpa cnpasa xapaxmepuzyem cepuro NOOUUNRHUKA NO WUPUHE.

I'OCTom ycTaHOBIEHBI CJEIYIOUIME KIacChl TOYHOCTH NOJIIMIHUKOB KadeHus: 0 —
HOpMaJIbHBIA Kiacc (Kak mpaBuiio, 0 B 0003HAu€HUM HE YKa3blBalOT); 6 — MOBBIMIEHHbIN; 5 —
BBICOKUH, 4 — 0c000 BbICOKHH, 2 — cBepxBbicOkMi. Lludpy, obGo03Havaromyl0 Kilacc TOYHOCTH,
CTaBST CJ€Ba OT YCJIOBHOIO 0003HAUYEHUS MOJIINIHUKA U OTJEJAIOT OT HETO 3HAKOM THpE; HAaIlpUMeEp,
206 o3Ha4aeT MIAPUKOBBIN pauaIbHBINA MOIIMIHUK JIETKOW CEpUU ¢ HOMUHAIBHBIM JuameTpoMm 30
MM, KJ1acca TouHocTH 0.

Kpome 1mudp ocHOBHOTO 0003HaueHHUs cjeBa W cClpaBa OT HEr0 MOTYT JOINOJIHUTEIbHbIE
OyKBEHHbBIE WJIH IIU(PPOBBIE 3HAKU, XapaKTEPU3YIOIKE CIEIMATIbHbIC YCIOBUS U3TOTOBJIECHUS JAHHOTO
MOJIIIUITHUKA.
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Tak, kmacc TOYHOCTH MapKUPYIOT UGPOH cieBa depe3 THUpe OT OCHOBHOrO 0003HauyeHHs. B
MOPSIIKE TOBBIMIEHUST TOYHOCTH KJIACCHI TOYHOCTH obo3HavaroT: 0, 6, 5, 4, 2. Kmacc TouHOCTH,
obo3Hagaemoit nudpoit 0 ¥ COOTBETCTBYIONIEH HOPMAIBHON TOYHOCTH, HE MPOCTABIAIOT. B 00mum
MAIlIMHOCTPOCHUE MPUMEHSIOT MOAUIMIHUKK KiaccoB 0 u 6. B M3AENUAX BBICOKOM TOUHOCTH WIIU
paboTarormieit BBICOKOM 4acTOTOM BpALLCHUS (mmuHACIbHbIC y3JIb1 CKOPOCTHBIX
CTaHKOB, BBICOKOOOOPOTHBIH 3JICKTPOJBUTATEIN M Jp.) NPHUMEHSIOT IMOAIUITHUKKA Kiacca 5 u 4.
MOIIMITHUKY KJIACCA TOYHOCTHU 2 UCTIOB3YIOT B THPOCKOTTMYECKUX MPUOOpaXx.

Tax, Hanpumep, noamunauk 7208 — kiacca Tounoctu 0.

[ToMuMO TIpUBECHHBIX BHIIIE, UMEIOTCS U JOIOJHUTEIbHBIE (00Jiee BRICOKHE U 0OJiee HU3KHE)
KJIACChI TOYHOCTH.

B 3aBucuMocTH OT HAIMUUS JOTIOTHUTENBHBIX TPEOOBAHUN K YPOBHIO BUOpAIuii, OTKIIOHECHUSIM
(GhopMBI U PACIOJIOKEHHUSI TIOBEPXHOCTEH KayeHUs, MOMEHTY TPEHUS W Jp. YCTAHOBJICHBI TpHU
KaTerOpuu TMOJIIUITHUKOB: A — TIOBBINIEHHBIE pPErJaMEHTUPOBaHHBIE HOpPMBL, B —

perniaMeHTUPOBaHHbIE HOPMBL, C — 0€3 IOTIOJTHUTEILHBIX TPEOOBaAHMIA.

Bo3MokHBIE 3HAKM CIpaBa OT OCHOBHOTO OOO3HaueHHsA: E — cemapaTop BBINOJHEH H3
IJIACTUYECKUX MaTepuanoB; P — nertanu moAmIMOHUKA U3 TEIJIOCTOMKHUX crajiei; C — MOAIIMIHUK
3aKpBITOTO THIIA IIPH 3AIIOJTHEHUU CMA304YHBIM MaTepUajIoM U JIp.

[Ipumepsl 0603HaUEHUI MOJIIUITHUKOB:

311 — TNONMMITHUK WIAPWKOBBIA paJWabHBIA OJHOPSIAHBIN, CpEeIHEW Cepuu JUaMETpPOB 3,
cepuu mmpuH 0, ¢ BHYTPEHHUM JAUaMeTpoM 0= 55 MM, OCHOBHOM KOHCTPYKIIMH, Kj1acca TOYHOCTH 0,

6-36209 — TNONMMIHWUK MIAPUKOBBIN paguaIbHO-YIOPHBIM OMHOPSAIHBIA, JIETKOW Cepuu
auaMeTpoB 2, cepud mupuH 0, ¢ BHYTpeHHHM auamerpom 0 =45 MM, ¢ yriioM KOHTakTa a= 12°,
Kjacca TOYHOCTH 6;

4-12210 — MOAMIUITHUK POJMKOBBIN pagualbHBIM ¢ KOPOTKUMHU IUJIUHAPUUESCKHUMHU POJIHKAMU,
JICTKOM cepuu auaMeTpoB 2, cepuu mupuH 0, ¢ BHyTpeHHUM auaMerpoM d = 50 MM, ¢ OHHM OOpTOM
Ha Hapy»XHOM KoJblie (cM. puc. 14.9, 0), kiacca TOYHOCTH 4;

4-3003124P — mOAIMMIHUK POJMKOBBIM paJHalbHBIA CPEPUUSCKHN JIBYXPSIHBIA 0CO00
JICTKOM CeprH JUaMETPOB 1, cepuM IIHPHH 3, C BHYTPEeHHHM guamerpoM (=120 MM, OCHOBHOI
KOHCTpyKuuu (cMm. puc. 14.8), kimacca TO4YHOCTH 4, [eTaqu MOJANIMIIHUKA M3TOTOBJICHBI W3
TEIJIOCTOMKUX CTaJIeH.

®dopma npeacTaBiIeHUs pe3yabTarTa:

3aIMTa JJa00paTOPHOH PabOTHI

Kpurepum oueHku:

Oyenka «OMAUYHO» BbICMAGIAEMCS, €CIIU BBITIONHEHA YCTHAS 3aIluTa paboThl IO KOHCIIEKTY.
Oyenka «xopouio» 8vbicmagisemcs, eCiav BEpHO OTOOPAHBI J1Ba MOALUTUITHHUKA.

Oyenka «y00871emeopumenbHo» 8bICMAGIAEeMCs, €ClI BEPHO OTOOpaH OJIUH MOIIUITHUK.
Oyenka «Hey0081emeopUmenbHo» 8blCMAGIsemcs, eCy MOAITUITHIUKA He OTOOPaHBI.
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Tema 5.4 Basbl n ocu. Onopsl BaJioB u oceil. My b1

IIpakTnueckoe 3ansitue Ne 16
PacyeTr NoAIIMIIHUKOB KaYeHUs

Hean: umeTh npeAcTaBieHne 00 Ormopax BajioB. 3HATh METO/IbI pacyeTa MOAIIUITHUKOB KaueHHUs
Ha JIOJITOBEYHOCTh. ¥YMETh BHIOUPATH MO IIUITHUKA KaueHHUSI.

BoinosiHuB padory, Bbl OyieTe yMeThb:

Yo I Yuratp yepTeku U TpeOOBAHMS K ACTAIISAM CIIYy>KEOHOTO Ha3HAUYCHUSI

Yo 3 Odopmnsate TexHHYECKOEe 3aJaHHC Ha KOHCTPYHMPOBAHHE HECTAHAAPTHBIX MPHCIOCOOICHHIA,
PEXYILIETO ¥ U3MEPUTEIBHOIO UHCTPYMEHTA

Y0 5 BbIsBISTh NPUYMHBI BBIMYCKa COOPOYHBIX €IMHUII HU3KOTO KAauyecTBa, 00ECIIeUYBATh TPEOOBAHUS
HOPMATHUBHOM JOKYMEHTAIIUU K KA4eCTBY COOPOUHBIX €/ MHHUII

BreinosiHeHne MpakTHYecKoii padoThl c1oco6CcTBYeT (POPMHPOBAHMIO:
OK 02.1-0K 02.3
OK 09.1; OK 09.3
K 1.1.1
K 1.1.2
K 1.1.3
[IK 3.5.2
MarepuanbHoe o0ecnieyeHme:
KoHcrnekt nexiuii, MHCTPYKUHS 10 BBINOJHEHHUIO paboThl, VHTepHeT-pecypchbl, JMHEHKa,
KapaHJall, JJACTHK.
3ananmue:
IMomoOpaTh M paccUuTaTh NOMIIMITHUKA KAaYeHUS:
— U1 OBICTPOXOHOTO Bajla PENYKTOpa;
— Ul THXOXOJHOTO BaJla PEIyKTOpa.

Iopsinok BbINOJIHEHHSI PadOTHI:
1 PaccMOTpeTh TEOPETUUECKUE TTOJIOKEHUS.

2 V3ydnuTh METOUKY BHIOOpPA U pacyeTa MOJIMIUITHUKOB KaueHHUS.
3 BrINOJHUTE 3aJaHuE.
4 CnenaTh BBIBOJIL.

Xox padoThI:
Beoywui ean.

AUaMCTP BXOOHOT'O Y4ACTKa BaJjia:

(16T, _ [16-147,7-1000

dsl = =3 = 31,1 mm.
7], 725

[TpuHumaem:

del = 35 MM

AUaMCTp BaJia oA NOAIMIUITHUKH:

dnl = 40 mm.
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Beoomuwtit ean.
[[I/IaMeTp BBIXOJHOI'O y‘laCTKa BaJia:

16T, \/16 .516,7-1000
d@2 =3 =3 =
7lz] 725

47,2 MM.

[Ipunnmaem:
d62 = 50 Mmm.
JUaMeTp Baja MOJ{ HOAIUITHUKY:
dn2 = 55 mm.

[To nuametpy Basa 1o/ MOALUIUITHUKY NpUHUMaeM (tadi. 1, puc. 1).

Tabnuma 1. PazMeps! oAMITHUKOB

Ne d,Mm | Dbmm | bmm | C,kH | Co, kH
[ecrepus 308 40 90 23 31,3 22,3
Koneco 311 55 120 29 54,9 41,8

Pucynox 1 - [logmmnHuk paaraibHbI O THOPSAIHBIN

KoHCTpYKTHBHO ompeessieM pa3Mep OT OCH KOJIeC 10 OCH MOAMHUIHUKOB |1 =1,=60 mMm.

Cxema Harpy>xcHus BaJIOB IIOKAa3aHa Ha pI/I02
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Pucynok 2 - Cxema HarpyeHus BajoB

Benymuii Bas.

Peakuuu onop:
B IUIOCKOCTHU XZ

3692

=——= 1846 H.

R.=R, = 2

X.

N | o

B INIOCKOCTH YZ

1 d 1 80
R,=—|Pl +P, =t |=——-|1378 -60 + 841 — |=
yl 2 (rl a 2) 260( 2) 97OH

Il

1 d 1 320
R,=—|Pl —P —2|=—~ (1378 .60 841" |=
y2 2 (rl a 2} 260( 2] 409H

I[TpoBepka: Ry1 + Ry2 -P. =0
CyMMapHbIe peaKinH:

F.=R =R, +R,” =+1846% +970% =
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2085 H.

F., =R, =R’ +R,,” =+1846% +409% = 1891 H.

[TonGupaem moAIMMITHUKY 110 OoJiee HarpyxeHHo# oniope 1. Hameuaem paauanbHbie
1apyuKoBble noamunuuky 308:

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

V=

1.
P

a Pa — .
o= 0038 === 0,404>¢;

X=0,56; Y=175.
DKBUBAJICHTHAs! Harpy3Ka:
P = (XVF,, +YF,)k_K_=(0,56-1-2085 +1,75-841)1-1= 2640 H.

PacueTHas n10JIroBE4YHOCTE:

c/P,)? 31300 /2640)°
g =16667 ( ) = 28637 u. >L3an=8760 u.
n, 970

L, =16667

Benmomprlii Bal.

Peaknus omnop:
B mockoctu X0OZ

_ Ft'lz-l-Pu'll

RDX le

=3317,7 H.

B IJiockoctu YOZ

d,

_Fu'(l1+2'l2)+Fa2'7 Frz'lz

cY — 2l2

= 5122,2H.
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d
Fu'll+Fa2'72+Fr2'l2

2'l2

Rpy = = 3122,4H.

Zyi=Fu_Fr2_RCY+RDY=O'

CymmapHble peakumu:

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

[Tonbupaem moamMmHUKY 10 60JIee HarpyxeHHou onope 4. Hameuaem paguanbHbie
ITapUKOBBIE MOAIATHAKHA 311

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

ko_ = 11

k = 1

V=1.
Fa Fa
~ = 0,02 = 0,223 >¢; X=0,56; Y=2,2.
Co Fr4

DKBUBAJICHTHAsI Harpy3Ka:
P, = (XVF,4 + YF)k,k, = (0,56-1-3780+ 2,2-841)-1-1 =3968 H.
PacueTHas 70JrOBEeYHOCTD:

(raiseboxlexc/raisebox — lexP,)3
n;
(raisebox1ex54900/raisebox — 1ex3968)3
242,5

L, = 16667

= 16667

= 1820844y.

Ly > L,y ITOMIIMIIHAK TIPUTOJIEH.
dopmMma npeacTaBaeHus pe3yJbTara:
3aIUTa MPAKTUYECKON pabOThI
Kputepun onenkn:
Oyenka «OMAUYHO» BbICMABIAEMCs, €CIIU BBITIOHEHA YCTHAs 3aIuTa padoThl.

OZ4€HKa «xopouio» evicmaeidemcs, €CJIN BCPHO pACCUHHUTAHBI NOAIIUIIHUKN KauUCHUA I ABYX
BaJIOB.
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Oyenka «y0061emeopumenbHo» 6blCMABIAemcs, eClIi BEpHO BBIOPAaHBI MOIAIIUITHUKA KadeHUs
JUISl IBYX BaJIOB.

Oyenka «Heyo0081emBoOPUMENbHOY BbICNABIAEMCs, €CIA TOIINITHIKA KauyeHUs MOJ00paHbl U
paccUrUTaHbl HE BEPHO.
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Tema 5.4 Basbl n ocu. Onopsl BaJioB u oceil. My b1

IIpakTnueckoe 3ansaTue Ne 17
CocraBiieHHe KHHEMAaTHYeCKHX CXeM IPHBOJI0B

Henb: wuMers npeacTaBI€HHE O MPUBOJAAX YCTPOMCTB. 3HATh METOJbl COCTaBJICHMUS
KMHEMAaTUYECKUX CXEM IPUBOJOB M YMETb UMM I0JIb30BAThCA. YMETh BBIOMpPATh PEAYKTOP JUIs
MIPUBOJIA.

BeinosiHuB padory, Bbl OyieTe yMeThb:

Yo I Yuratp yepTexu U TpeOOBaHUS K JE€TANISIM CIIyKEOHOIO Ha3HAYCHUS

Yo 3 Odopmnsate TexHHYECKOEe 3aJaHHC Ha KOHCTPYHMPOBAHHE HECTAHAAPTHBIX MPHCIOCOOICHHIA,
PEXYyLIEro U U3MEPUTEIBHOIO HHCTPYMEHTA

Y0 5 BbIsBIATh NPUYMHBI BBIMYCKa COOPOYHBIX €IHHHUII HU3KOrO KauyecTBa, 00OecreuynBaTh TPEOOBaAHHUS
HOPMATHUBHOM JIOKYMEHTAIMH K Ka4eCTBY COOPOUHBIX €TMHHIT

BroinoJsiHeHne nMpakTHYecKoii padoThl cl1ocoo6cTBYeT (POPMHPOBAHUIO:

OK 02.1 -0K 02.3

OK 09.1; OK 09.3

K 1.1.1

K 1.1.2

K 1.1.3

K 3.5.2

MarepuanbHoe o0ecrieyeHme:

KoHcrnekt nexiuii, MHCTPYKUHS 10 BBINOJHEHHIO paboThl, MHTepHET-pecypchbl, JMHEHKa,
KapaHJalll, JJACTHK.

3ajganue:

CocTaBUTh KHHEMAaTHYE€CKHE CXeMbI IPHBOJ0B:

— C UWIMHAPUYECKUM PEIYKTOPOM U PEMEHHOM Mepeayei;
— C KOHMYECKHUM PEAYKTOPOM M LIEMHOM Nepeaaveit;
— C YEPBAYHBIM PEIYKTOPOM U LETHOW Mepeaadei.
Iopsinok BbINOJHEHHSI PadOThHI:
1 PaccMoTpeTh TeopeTHUeCKUe MOJI0KEHHUS.

2 V3y4uTh METOIMKY MTOCTPOCHUS KHHEMATHYECKUX CXEM IPHUBO/IOB.
3 BrINOJHUTE 3aJaHUE.
4 CnenaTh BBIBOJIL.

Xox padoTbI:
Ha pucynke 1 npeacTtaBieH npuBoJI C IIEMTHOM Mepeayei.

2

1

1 — ObICTPOXOIHBIN BaJl; 2 — TUXOXOAHBIN BaJl; 3 — BeayIlas 3Be3/10UKa;
1 — Benomas 3Be30uKa
Pucynok 1 — IIpuBonx ¢ nenHoi nepenauei

Hawubouee pacipocTpaneHbl CXeMbl PEYKTOPOB, H300pakeHbl Ha PUCYHKE 2.
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HWIMHAPUYECKUN KOHUYECKHI

Pucynoxk 2 — Kunemaruueckue cXeMbl peIyKTOPOB

®opma npeacTraBiaeHus pe3yabTara:
3aluTa NPAaKTUYECKO paboThI

Kpurepuu onenkmn:

Oyenka «OMauUHO» GbICMABIIAEMCsl, €CIM BEPHO COCTABJIECHBI BCE CXEMBbI U BBINIOJHEHA YCTHAs

3auTa paboThI.
Oyenka «xopouio» BEpHO COCTABIICHBI JIBE CXEMBI.
Oyenka «y0061emeopumenbHoy» 8bICMABIAENCs, €CIH BEPHO COCTABIICHA OJJHA CXeMa.
Oyenka «Hey0081emeopumenbHo» 8biCMABNAENCsl, €CIIH CXEMBbI IIPHBOJIOB HE COCTABIICHBI.
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