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IHosicHuTEeIbHAA 3aIIUCKA
Ha3HayeHne MeTOAMYECKUX YKA3AHUH

Hacrosimuii cOOpHUK SBISETCS METOUYECKUM TTOCOOUEM ISl TPOBEACHUS MPAKTUIECKUX
3aHATHUH 110 IporpamMme yuyeOHOM qucHUIUIMHBl TeXHuueckas MeXaHuKa JUlsl CHeHaIbHOCTH
23.02.07 Texuudeckoe 0OCTYKMBAHUE U PEMOHT JABUTATENICH, CUCTEM U arperaroB aBTOMOOMIICH
JTHEBHOU (DOpMBI O0yUEHHUS.

COOpHUK COCPKUT ONMUCAHKE 3aJaHUN U MOPSIOK UX BBIMOTHEHUS.

Paboueit mporpamMmMoii yueOHo# muctuInHbl TexHu4yeckas MeXaHuKa IMpelyCMOTPEHO BbI-
HOJTHEHUE CIIEAYIOIINX PAKTHYECKUX 3aHATHIM:

1. «OrnpeneneHue paBHOAECHCTBYIOIIEH MIJIOCKONW CHCTEMBI cxoadieiics cuil. OnpeneneHue

YCUJIMH B CTEPIKHAX (epMbl aHATUTUYECKHM CIIOCOOOM.»

«Pelenue 3a1a4 Ha OIpeIETICHUE ONIOPHBIX PEAKLIUI.

«OnpeneneHne ONOPHbIX peakuil B 0aIOUHBIX CUCTEMAX.».

«OrnpeseneHne OMOPHbIX PEAKIMM B MOAMUITHUKAX BaJIa.».

«Onpenenenne KOOPAUHAT LEHTPA TSXKECTU IUNIOCKUX CEUSHHI»

«Perenue 3a1a4 KUHEMATUKU. ».

«Penienune 3a1a4 TMHAMUKH. ».

«Pacyer Opyca Ha TPOYHOCTD MPH PACTSHKEHUH U CkaTtuu. OnpeneneHune kodpdunreHta
3amaca poO4YHOCTHU. ».

«[IpakTryeckue pacueTsbl Ha CPe3 U CMATHEY.

10. «Onpenenenue ri1aBHbIX LEHTPATbHBIX MOMEHTOB MHEPLIMU COCTABHBIX CEYEHUMN, UMEIOIINX
0Cb CUMMETPHU.

11. «Pacyer Basia Ha MPOYHOCTD U )KECTKOCTb MIPU KpyueHUH. PalinoHanbHOE pacioyiokeHue
KoJiec Ha Baily. BeiOop paliioHanbHOIO CEYEeHUs Bajia PU KPYyUEHU.

12. «IlocTpoeHue 3M0p MONEPEUHbIX CUII U M3rHOAIOIINX MOMEHTOB ISl KOHCOJIBHBIX 0aloK U
JIBYX OTOPHBIX 0ANOK».

13. «Pacyer 6aj0k Ha MPOYHOCTH NMPH U3TUOE, TOAOOP CEUCHUS.

14. «Pacuer Ha poYHOCTH NP U3rude, noadop ceyeHus. PanmoHanbHble POPMBI OMEPEUHBIX
CeueHM OasloK U3 MIACTUYHBIX U XPYNKUX MaTepuasoB. [IoHsATHe 0 KacaTeNbHBIX HAIPs-
KEHUSX MIPH U3THOe.

15. «Pacyer kpyrioro 6pyca Ha MPOYHOCTb IPU COYETAHUM H3rHOa C KPYUEHHUEM .

16. «PacueTsl Ha yCTONYMBOCTD CKATBIX CTEPKHEH.»

17. «Onpenenenne KNHEMaTUYECKUX U CHJIOBBIX XapaKTEPUCTUK MIEpEaay»

18. «Pacuer Ha KOHTAKTHYIO TPOYHOCTh ¥ U3TU0 B LMIIMHIPUUYECKON MpsAMO3y0oi nepeaauer.

19. «BrimonHeHue pacuera Ha MPOYHOCTh YEPBAYHBIX IIEPENAY ».

20. «BrInonHeHue pacyeTa Bajia Ha POYHOCTb U HKECTKOCTDHY.

21. «ITon6op MOAMIMITHUKOB KauCHHS.

22. «BpInosiHEHUE pacyeTa MITOHOYHBIX COCTMHEHUHN U NUTUIEBBIX COCTUHEHUM. ».

23. «BpInonHeHne pacyeTra CBAapHBIX COEIUHEHUII.

B pe3ynbpTare BhIMOMHEHHS MPAKTUYECKUX 3aaHui (paboT), 00yJaronuiics q0JKeH
YMETh:

MIPOU3BOJIUTH PACUYEThl HA MPOYHOCTh MIPU PACTSKEHUU U CXKATHH, CPe3e U CMATUH, Kpyde-
HHMH U U3ru0e;

BBIOMpATh pallMOHATIbHBIE (DOPMBI MTONIEPEYHBIX CEUEHUI; TPOU3BOJUTH PACUeThl 3yOUaThIX
Y YEPBSAYHBIX I1€peAaY, Epeaaun «BUHT-TaiKay, MIMOHOYHbBIX COEIUHEHUIN Ha KOHTaKTHYIO IIpOY-
HOCTb;

MIPOU3BO/IUTH MMPOEKTUPOBOYHBIN U TPOBEPOUHBIN pacyeThl BaJOB; MPOU3BOAUTH MOAOOP U
pacueT MOJIIMITHUKOB KaueHus
3HATh:

OCHOBHBI€ MTOHSATHUS U aKCUOMBI TEOPETUUECKON MEXaHUKH;
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YCJIOBHSI PABHOBECHS CUCTEMBI CXOASIIMUXCS CUII M CUCTEMBI IIPOU3BOJILHO PACIIONIOKEHHBIX
CUIL;

METOAMKHU PELICHUS 3a]1a4 I10 TEOPETUYECKON MEXaHUKE, COIIPOTUBIICHUIO MAaTEPUAIIOB;

METOJUKY NPOBEACHHS IPOYHOCTHBIX PACYETOB JeTAJICH MAalllUH;

OCHOBBI KOHCTPYUPOBaHUs J€Tajell 1 COOPOUHBIX E€ANHHII.



Oﬁmne NnpaBUJIa BHIMOJHCHUSA NMPAKTHYCCKUX 3agaHui

1. Kaxxnpiii oOydaronuiicst mocie BBIOJHEHUS 3a/1aHUS JTOJDKEH MPEICTaBUTh OTYET O MPOJie-
JaHHOHU paboTe ¢ aHATM30M IOJIYYEHHBIX PE3YJIbTATOB U BHIBOJOM.

2. Otuer o npoaenanHoi padoTe cieayer 0hOpMUTH B TETPAAN AJISl MPAKTUUECKUX 3aHATHIM.
Conep:kanue oT4eTa yKa3aHO B ONMCAHUY BBITOJHEHUS TPAKTUYECKOTO 3a/1aHHS.

3. TaOnuibl ¥ pUCYHKU CIIEAYET BBIIOJIHATH C IOMOIIbIO YEPTEKHBIX HUHCTPYMEHTOB.

4. B pacuerax 00s13aTenbHO yKa3pIBaTh OyKBEHHbIE 0003HAYEHUS BEIUYHMH U €IUHHIIBI U3Me-
peHus.

5. Pacuer crnenyer npoBOJUTH ¢ TOUHOCTBIO 70 IBYX 3HAYAIIUX HUQP IMOCIE 3aMATOI.

6. Ecnu oOy4aromuiicsi He BBIIOIHMII IPAaKTHYECKOe 3aaHne. To OH MOKET BBIITOJIHUTH €TI0 BO
BHEYPOUYHOE BPEMsI, COTIACOBAHHOE C IPETOIaBaTEIEM.

7. OueHKy 1O MPaKTHYECKOMY 3aHATHIO 00yYarOLIUIACS MOTy4aeT ¢ y4EeTOM CPOKa BBIITOJIHE-
HUS paboThI, €CIH:

a) pacyeTsl BHIIOIHEHBI PABUIIBHO U B ITOJTHOM 00BEME;

b) ClIeJIaH BBIBOJ IO pe3yIbTaTaM pabOThI;

c) 00Y4YarOIIMICS MOXKET TOSICHUTH BBITIOJIHEHHE JII000T0 3Tamna padoThl;

d) OTYECT BBIIIOJIHEH B COOTBETCTBUU C TpC6OBaHI/IHMI/I K BBIIIOJIHCHUIO IMTPAKTUYCCKOI'0 3a1aHus.



IIpakTyeckoe 3ansaTue Nel

no teme «Ilnockas cucrema cXoAsIUXCs CHIT»

HaumenoBanue: " OnpenenieHue yCHIUI B CTEPKHIX (pepMbl aHATUTHYECKUM CITOCOOOM. "

Lesb 3aHATHA: HAYUYUTHCS ONPEAEIATh PAaBHOACHCTBYIOLIYIO IO MPAaBHIy F€OMETPUUECKOro CiI0-
KEHHS U TIPOBEPKA aHATMUTUIECKUM criocoOoM. CorocTaBieHne pe3ysibTaToB.

Heo0xonqumpble maTepuajibl M 000py10BaHKeE:

l. Terpanb U1 IPAKTUYECKUX 3AHATHUM.

2. Metoaudeckue yka3aHus 110 BBIIIOJIHEHUIO IPAKTUYECKUX 3aHATUN 10 JucumiuimHe «Tex-
HUYECKasi MEXaHUKa».

3. JInnelika, IBETHBIE CTEPIKHU, TPAHCIIOPTUP, MUKPOKAIBKYIISATOP.

ITopsinok BHINOJIHEHHS 3aJaHHUA:

4. [ToBTOoputs TEMY «IlITOCKas cUCTEMA CXOASUIUXCS CHID).

3. ITo HOMepy B >KypHaJie BbIUCATh U3 TaOJIMIIbI BEIMYMHBI M HAIIPABICHUS YETHIPEX BEKTO-
pOB.

6. YKka3bpIBalOT TOYKY (MJIM TEJIO), PABHOBECHE KOTOPOU (KOTOPOT0) paccCMaTPUBAETCSI.

7. IlpukiagsiBaloT K pacCMaTpuBaeMOM TOUKe (Tey) 3aJaHHbie (M3BECTHBIC) CUIIbL. B 3amauax
0OBIYHO 33JaHHOM CHUJION SBIISETCS TPY3, KOTOPBIN HampaBieH BHU3 (K LEHTPY TAKECTH 3eM-
mn). [Ipu Hanuuuum 6510Ka rpy3 IEHCTBYET HA pacCMaTPUBAEMYIO TOUKY BIOJb HUTH.
HamnpaBnenue neicTBusi 3TOM CUJIbl YCTAHABIMBAETCA U3 YEepTEXKa.

8. MBpIcieHHO 0TOPACKHIBAIOT CBSI3HU, H, TIOJIB3YsCh MPUHIIUIIOM OCBOOOXKIaEMOCTH OT CBSI3eH,
3aMEHSIOT UX JACHCTBUS PEaKUUsIMH CBS3€H, U MPUKIIAIBIBAIOT UX K pacCMaTPUBAEMOM TOUKE
(Teny). HanpaBneHnue peakiiuu cTep KHs 3apaHee HEM3BECTHO, IO3TOMY IIPEAIoIaraeM
CTEpKEHb PACTSIHYTHIM, T.€. PEAKIIHIO HAMIPaBJIsIeM OT paccCMaTPUBAaEMOil TOUKH (Tena).

9. BpIOuparoT mosiokKeHue NPSIMOYTOJILHON CUCTEMBI KoopauHaT. Havano koopauHaT coBme-
HIAI0T ¢ TOYKOM, paBHOBECHE KOTOPOI paccmaTpuBaercsa. OnHy u3 oceit (Jito0yr0) HarpaB-
JISIOT Tak, 4TOObI OHA COBIIAja C HAIIPABJIEHUEM OJJHOM M3 HEU3BECTHBIX PEAKIUl, a BTOPYIO
NEePHEHIUKYISIPHO IEPBOIA.

10. 3areM onpeAensIoT yriibl MEXy peaklusIMU U KOOPAUHATHBIMH OCSIMH, U YKa3bIBAIOT UX Ha
YEepTEXKE.

11. CocTaBnsoT ypaBHEHHUS IPOEKIMHA CHJI, CXOJSAIIMXCS B pacCMaTpUBaeMOM TOUYKE, Ha OCH X U
y.
> X =0
>Y =0
Pemarot cucreMy 1ByX ypaBHEHMH ¢ ABYMs HEM3BECTHBIMH. 3HAK MUHYC B OTBETE O3HAYAET,
YTO HaIlPaBJICHUE PEAKLIMU HA YepTexke OblJI0 BEIOPAHO HEBEPHO, T.€. €CIU CTEPKEHb MPeI-
[10JIaraeTcs PacTAHYTHIM, TO B JI€MICTBUTEIBLHOCTU OH OYJeT CXKaThIM, 1 HA00OPOT.

12. CpaBHUTH pe3yNbTaThl MOCTPOCHUS (ITYHKT 3.T) U pacyeTa paBHOJACHCTBYIOMIEH CHIIBI (TYHKT

4.n)
13. ChopmynupoBath BBIBOI.

Otu4er 0 npoaeIaHHOI padoTe J0IKEeH COAEPKATh!

1. Tewma 3ansTus;
Llenp 3ansTH;
Hcxonnple qaHHbIC U3 TaOTUIIHI;
N300paxkeHne MIoCKOi CUCTEMBI CXOISIIUXCS CUIT B CHCTeMe KOOpANHAT X U Y.
Ornpenenenne paBHOACHCTBYIONIEH CHITBI TpaUIECKUM CITOCOOOM;
Omnpenenenre paBHOJACHCTBYIONIEH CHITBI AaHATUTHYECKUM CIIOCOO0M;
CpaBHEHHE pe3yIbTaTOB TOCTPOEHUS U PACUETOB;
BriBon.

NN WDD



PuacyHok 1

Couepmanne 3aganus: Ilo HOMCDPY B XXYPHAJIC BBIIINCATh U3 Ta6HI/ILIbI UCXOOHBIC TAHHBIC ITJIOC-
KOH CHUCTEMBI CXOOAIMMNXCA CHII, OTPEACINUTD paBHOHefICTByIOHIYIO CHUITY ,Z[aHHOﬁ CUCTEMHBI.
Ne F1 (V51 F2 ay F3 a3 F4 o4

(H) |(rpax)| (H) ((rpapx) | (H) |(rpax) | (H) (rpan)

1| 40 | 150 40 60 60 0 20 210

21 20 90 30 30 30 135 10 -45

31 10 | 90 30 210 40 -30 50 0

4| 25 45 40 -10 30 60 40 0

51 20 | 45 30 90 30 210 30 30

6 | 10 | 150 20 -90 20 -30 10 225

71 10 | -45 10 180 50 60 40 -90

8 | 40 0 20 -45 40 30 20 120

91 50 0 50 135 50 45 20 180

10| 60 | 210 40 0 30 -45 50 135

11| 10 45 10 -45 20 135 30 0

121 10 | 150 10 -90 20 210 15 135

13| 30 60 20 225 30 30 15 180

14| 60 | 135 50 -120 40 90 50 210

15| 20 | 90 30 135 40 -30 10 30

16 | 60 | 135 40 60 50 45 60 0

171 20 | 180 40 -30 20 110 50 135

18 30 | 150 20 135 30 120 40 180




19 20 30 30 30 40 180 30 -90

201 20 | 150 40 0 30 135 10 60

211 50 | 210 25 60 10 90 40 135

22| 40 | -90 30 -30 20 -45 30 30

231 50 | 180 60 -150 20 120 40 45

24| 40 | -30 50 -60 60 135 20 180

25| 30 | -90 40 135 50 -30 60 30

26| 20 | 150 25 210 40 90 20 -30

271 20 | 135 30 30 40 0 40 -30

281 30 | 210 40 120 40 -45 20 0

29| 30 | -30 20 90 25 -30 20 135

30 50 | -90 25 -30 30 45 20 60

31 20 0 30 120 40 60 50 270

KoHTpoJsibHbBIE BONIPOCHI:

1. lath onpeneneHre paBHOACHCTBYIOIIEN CUIIBI.

2. B yeM 3akir04aeTcsi paBHOBECHE MJIOCKOM CHCTEMBI CXOSAIUXCS CHIT B Tpaduueckoi 1 aHanu-
TUYECKOU (popmax.

3. Ot 4yero 3aBUCHT 3HAK NPOEKIUN BEKTOPA CHJIBI HA OcH X U Y?

4. Kak HanpaBiieHa paBHOAEHUCTBYIOIIAsl B CHJIIOBOM MHOTOYTOJIbHUKE?



IIpakTH4eckoe 3ansaTHE N3

o teme «llnockas cucremMa MpON3BOIBHO PACIIONIOKEHHBIX CHID».
HaumenoBanme: «PeleHue 3a1a4 Ha ONPEAETIEHUE OITOPHBIX PEAKLIUAN.

Hean 3ansaTus: Hayuntcs onpeaensaTs peakiiuu ornop 0aiku ¢ )KeCTKOU 3aJIeTTKOM.
Heo0xoaumbie MaTepuasibl 1 000py/10BaHNeE:

1. Terpaap 11 TPaKTUYECKUX 3aHATHIA.
2. JIuneiika, kapaHaanl, pe3uHKa.
3. Tpancnioptup.
4. Kanbxkyiarop.
IMopsinok BHINOJTHEHHS 32 JAHUSA:
1. N300pa3uth cxemy B COOTBETCTBUU C BAPUAHTOM.
2. 3aMeHHTH pacmpeielieHHYI0 Harpy3Ky ee paBHozeicTByromeit Q=q-l. Ilpunoxuts
PaBHOJICHCTBYIOIYIO K OaJIKe B LIEHTPE TSAXKECTH COOTBETCTBYIOLIETO MPSMOYTOJIbHUKA.
3. CocTaBUTh pacueTHYIO CXeMy OaJIKu.
4. Br16paTh ocu KOOpAMHAT U LIEHTPHIl MOMEHTOB.
5. 3aMEHUTD KECTKYIO 3a/1€JIKy PEaKLUIMHU.

CocTaBuTh YpaBHCHHEC PABHOBCCUSI:

7. W3 ypaBHeHul paBHOBECHS HAaWTH HEU3BECTHBIC PEAKIIMH OTOP.

8. [TpoBecTy IPOBEPKY MPaBUIIBHOCTH PEIICHHSI, COCTABHB YPABHCHHSI
9. 3ammcars OTBETHI.

10. BriBoa.

Copep:xanue 3aganusi: OnpeenuTb peakiiy ornop OAJIKUC KECTKOU 3aaenKoi. Cxemy BBIOpaTh B
COOTBETCTBUU C HOMEPOM CTY/IEHTA IO CIIUCKY B JKypHaJe.

IIpuHATE:
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IIpakTnyeckoe 3ansitue Ne4
o Teme «Ilmockas cucremMa MpOU3BOJIBLHO PACIIONOKEHHBIX CHI».
HaumenoBanue: «OmnpeaeneHue OMOPHBIX PEAKIH B 0ATOYHBIX CUCTEMAX).

Hean 3ansaTusa: Hayuurcs onpenensars peakuu onop 0ajJkuHa JBYX ONOpPaXx.
Heo0xoanMmble maTepuasibl 1 000pyA0BaHue:
1. Terpanb 1uist NPaKTUYECKUX 3aHSITUH.
2. Jlunelika, kapaHjanl, pe3uHKa.
3. Tpancnoptup.
4. Kanbkynsarop.
ITopsinok BHINOJIHEHHS 3aJaHUA:
1. M300pa3uth cxeMy B COOTBETCTBHH C BAPUAHTOM.

2. 3aMeHUTh paclpe/ielIeHHYI0 Harpy3Ky ee paBHojeicTByromeit Q=q-1. [Tpunoxurs pas-
HOJIEHCTBYIOIIYIO K OaJIKe B LIEHTPE TSYKECTH COOTBETCTBYIOLIETO MPSIMOYTOJIbHUKA.
3. 3aMeHUTh ONOPbI UX peakUMsIMU. Peakiyio mapHUpHO-TIOABH>KHOM OIOPHI HAIIPaBUTh
MEPIEeHIUKYIISPHO K OMOPHOI MOBEPXHOCTH. R
mrr7r77r7r7

Peakuuto mapHUPHO-MIOABUKHOM OMOPBI PA3JI0KUTh HA JBE COCTABJISIIONINE, HATTPABJICHHbBIE

1o OCAM KOOpAHUHAT.

R‘J
Rx

CocTaBUTh paCUETHYIO CXEMY OAJIKH.
4. BpIOpaTh 0cH KOOPJIMHAT U IIEHTPHI MOMEHTOB.

5. CocTaBuTh ypaBHEHUE PAaBHOBECHSI:

6. U3 ypaBHEHMI paBHOBECHS HAWTH HEU3BECTHBIC PEAKIIMH OTOP.

13




7. IlpoBecTH IPOBEPKY NPABUIBHOCTH PELIEHUS, COCTABUB YPAaBHEHUS

8. 3amucarh OTBETEL
9. BrmiBom.

Copepxanue 3aganus: OnpeneanTb peakluy ornop 6anku Ha ByxX onopax. Cxemy BbIOpaTh B CO-

OTBCTCTBHUU C HOMCPOM CTYJACHTA I10 CIIMCKY B XKYpHAJIC.

[TpunsATs: ;
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IIpakTuyeckoe 3anaTue NeS
HaumenoBanue: «OnpezeneHne ONOPHbIX PpeaklMii B NOJIIUITHUKAX Baa.»

Hean 3anaTus: Hayuurcs onpeaensts peakiiuu ornop MOAIIUITHUKOB.
Heo0xoaumbie MaTepuasibl 1 000py/10BaHNE:

1.

HOpﬂ)IOK BbBIINNOJTHCHUA 3aJaHUA:

ITocaenoBaTebHOCTH pelICeHuA 3a1a49m:

1. I/I306paSI/ITB CXEMY B COOTBCTCTBHUU C BAPUAHTOM.

Terpanp 11 TPAKTUYECKUX 3aHATHIA.
2. Jluneiika, kapaHjali, pe3uHKa.
3. Tpaucnoptup.
4. Kanbkynsrop.

2. 3aMeHUTH paclpeleNieHHYI0 Harpy3ky ee paBHojeicTByromeil Q=q-l. Ilpunoxurs paB-
HOJCHUCTBYIOIYIO K OaJIKe B IIEHTPE TSHKECTH COOTBETCTBYIOLIETO MPSMOYTOJIbHUKA.

3. 3aMeHUTHh ONMOpHI MX pPEaKUUsSMHU. Peakiuio IMapHUPHO-TOABIKHOW OMOPHI HAIPAaBUThH
NEePIECHANKYIISPHO K OIIOPHOM MOBEPXHOCTH.
Peaknuio mapHUPHO-TIOABMYKHON OIOPHI PA3JIOKUTH Ha JIBE COCTABIISAIONINE, HAIPABICHHBIC

1o OCAM KOOpAHUHAT.

4. CocTaBUTb paCUE€THYIO CXEMY OaJKH.
5. BbiOpaTb ocu KOOpAMHAT U IIEHTPHl MOMEHTOB.

6. CocTaBUTb ypaBHEHHE PABHOBECHUS:

7. W3 ypaBHEHMI PaBHOBECHUS HAWTH HEU3BECTHBIE PEAKLIUU OIOP.

8. IIpoBectu mpoBepKY MPAaBUILHOCTH PEIIEHHUS, COCTABUB YPABHEHUS

9. 3anucatb OTBETHI.
10. BeiBo.

1. I/I306paBI/ITB Ha PUCYHKEC TCJIO, PABHOBCCUC KOTOPOTO paCCMaTpuUBaACTCH, C ,HCfICTBym-
IMMMHU HAa HCTO aKTUBHBIMH CUJIAMU U PCAKIIUAMU OIIOp U BBI6paTL CUCTCEMY oceit KOOp-

JTUHAT.

2.13 YCJIOBUA paBHOBECHUA Bajlda, MMCIOIICTO HCIIOJABUKHYIO OCh, OIIPCACIINTE 3HAYCHUC
CHIJIbI FQ, IOCJI€ Yero BHIUMCINUTD 3HaYEHHE CHIIBI Fr).

3.CocTaBuTh 1IECTh YpaBHEHUI paBHOBECHSL.

17



4. PemiuTh ypaBHEHUA U ONPEIETUTh PEAKIIUU OTOP.
5. IIpoBepuTh NpaBUIBHOCTD PELICHUS 3a4a4H.

3amaua 3. Ha Ban (puc. 3, a) xecTKO HacaeHbl IKUB | 1 kojeco 2. OnpeaenuTh CUbI
F,, Fr, = 0,4F,, a takxe peakuuu onop A u B, ecmu F; = 100 H.

Pemennel. M300paxkaem Bai co BCeMU JICHCTBYIONIMMHU Ha HETO CHJIAMH, a TAK)KE OCH
KoopauHat (puc. 3,0).

Onpenensem F, u Fr,. VI3 ycioBus paBHOBECHS Bajia, HMEIOIIETO HEMTOABHUKHYIO OCh:

>M, (F1)=0; F,

CocraBisieM 1IeCTh YpaBHEHUI paBHOBECHS:
Y M (Fi)=0; >M,=-Rg,AB + F, AD =0; (1)
DMy (Fi)=0;>My=3F; AC+F,;AD-Rg, AB=0; (2)

ZM X](Fl) = 0; ZM x]l = RAyAB — F2DB = O; (3)

S'M ,1(Fi) = 0; M, = Rax AB — 3F; CB — F,, DB =0; @)
>Xi=0;YX;=3F +F» — Rax—Rpx =0; (5)
ZYi = O; ZYi = RAy -F + RBy =0; (6)

Pemaem ypaBuenus (1), (2), (3), (4) u onpenensieM peakiiuu ornop:
"3 (1)Rpy = =240 H;
U3 (2)Rpy;
U3 (3)
U3 (4)
[TpoBepsieM nMpaBUIIBHOCTH HalIEHHBIX peakuuii onop. Vicnonb3yem ypaBHeHue (5):
+ Fr2» — Rax — Rpx = 300+120-264-156=0,
CnenoBatenbHO, peakiiii Rax 1 Rpxomnpenenensl BepHO.
Ucnonb3yem ypaBuenue (6):
>.Y=Ray — F> + Ry = 60 -300+240=0,
>.Y| =0, ciienoBarensHo, peakuun RayMRpyonpenenensl BepHo.

Conep:kanue 3a1aHUS:

18



Ha Ban ’xecTko HacaXeHbl IIKUB U KOJICCO, HAI'PYKCHHBIC, KaK ITOKA3aHO Ha

pucyske. Onpenenuts cuisl Fy Fr, =0.4 F,, a Takke peakunn onop. Cxemy

CBOCTI'O BapuaHTa CM. Ha PHC., JaHHLIC B Ta6J'H/II_[e .

Tabnuna
No Bapuanta No cxemsl F, H
01 1 1050
02 2 660
03 3 830
04 + 1335
05 5 1580
06 6 1400
07 7 1250
08 8 1530
09 9 1567
10 10 1040
11 1 750
12 2 3320
13 3 1480
14 4 750
15 5 3400
16 6 600
17 7 3830
18 8 4100
19 9 3420
20 10 2880
21 1 1500
22 2 4540
23 3 2950
24 4 4180
25 5 520
26 6 595
27 7 1870
28 8 1140
29 9 8340
30 10 5820
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IpakTnyeckoe 3ansitue Ne6

1o teMe 1.4 «lleHTp TsxecTn»

HaumenoBanue: «OnpeneneHue KOOPAUHAT LIEHTPA TSKECTH IUIOCKUX CEUEHUI.

Heas 3auaTus: Hayuntbcs onpenensaTs KOOPAWHATHI LIEHTPA TSHKECTH CI0KHBIX M COCTaBHBIX (PH-
I'yp, 3aKpeIIeHHE HAaBbIKOB I10 ONPEIEIEHUI0 CTATHYECKOI0 MOMEHTA MPOCTHIX U CI0XKHBIX (QUTYP.
Heo0xonnmblie MaTepuaibl H 000py10BaHue:

1. Terpanb st NPaKTUYECKUX 3aHSATUM.

2. Meroauyeckre yKa3aHus 1O BBIMOJIHEHUIO MPAKTUUECKUX 3aHATUN 110 TUCIUILINHE
«TexHuyeckas MEXaHHKa.

3. JIunelika, KapaHAalll, MUKPOKAJIbKYJIATOD.

IHopsiioK BBINMOJIHEHHS 3aIaHU:

XN A D=

[ToBroputs TemMy «LleHTp TsKECTHY.

ITo HOMepY B JKypHaJie BBIOPATh MIIOCKYIO (GUTYpY U UCXOHBIE IaHHbIE.
N300pa3uth Gurypy u 3aKJIFOUUTH €€ B CUCTEMY KOOPIMHAT.

Paz6uTh cinoxHyo GUrypy Ha nmpocTble.

OmnpenenuTs HEHTP THKECTH KAXKIOU IPOCTOH PUTYPEI.

OnpenenuTs MIOMAAb U KOOPIMHATHI LIEHTPA TSXKECTU KaX10M IPOCTON GUTYpBHI.
OmnpenenuTb KOOPAWHATHI IEHTPA TSHKECTH COCTAaBHOU (DUTYPBHI.
CdhopmynnpoBath BbIBOJ.

Conep:xkanue 3aganusi. OnpesennTsb NOJ0XKEHNUE LIEHTPA TSHKECTH MII0CKOH (urypsl, hopma u

pa3Mepbl KOTOPO B MAJUTMMETPAX MOKa3aHbl HA pUCYHKaX. JJaHHbBIE CBOEr0 BapUaHTA B3Th U3

TaOJIAIIBI.

OTtuer 0 nponenaﬂﬂoﬁ paﬁoTe AOJIZKEH COACPKATD.:

Al

Tema paGoThlI.
ens paboThI.
3aganue.
Pemenne 3amad.
BriBoj mo 3agade

20
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IIpakTyeckoe 3ansaTHe Ne7

o TeMe «KuHemaTnka»

HaumenoBanue:Pemenue 3am1ay KUHEMaTHKH

Heab 3aHATHSA: 3aKPETUICHHUE MMOJTYYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTUYECKUX YMEHHM CTY-

JIEHTOB: IIPOBEPKA U KOPPEKTUPOBKA TEKYLUX 3HAHUM

Heo0xoaumbie MaTepuaibl 1 000py/10BaHNE:
1. Terpaap mist NpakKTUYECKUX 3aHATHM.
2. Jluneiika, KapaHJalll, pe3UHKa.
3. MuKpOoKaibKyJIsTOop.
IopsaoK BbINOJIHEHHUS 321aHUS:
Jist BeImosiHeHHs paboThl HEOOXOAMMO 3HATH!

Kunemaruka — pa3aen MeXaHUKH, H3yJaroIui mapaMeTphl IBUKCHUS Tena 0e3 ydera
JCHCTBYIOIIUX HA HETO CHII.

[TapameTpbl ABHIKEHHS TOUKU:

1. 3aKOH OBUXKEHHS — 3TO 3aBUCUMOCTb PACCTOSIHUS OT BpEMEHU

(1)

2. CKOpOCTh TOYKH — 3TO BEKTOPHAs BEIMYMHA, XapaKTepU3yIomas ObICTPOTY IepEeMEIICHHSI
ToukH (Tena). CKOpoCTh BCEr/ia HaMpaBJieHa M0 KacaTeIbHON K TPACKTOPHUH JIBHKCHUS U
OTIpeIeNIAeTCS:

2)

3. YcKkopeHue TOYKH — 3TO BEKTOPHAsI BEJIMUUHA, XapaKTepU3yomas ObICTPOTY U3MEHECHUS
CKOpPOCTH TOYKH (TeJia). Y CKOPEHUE PACKIIaIbIBACTCS Ha JIBE IEPIICHIUKYIISIPHBIX BETHMYUHBIL:
KacaTeNbHOE (TaHTeHIIMATLHOE) U HOPMAIBbHOE (LIEHTPOCTPEMUTEIHHOE) YCKOPEHHUS.

KacarenbHOe ycKkOpeHHe HallpaBJIeHO MO KacaTeNbHON K TPAeKTOPUU JBUKCHHUSI,
XapaKTepU3yeT N3MCHCHHUE BEJTMYUHBI CKOPOCTH U OIIPEICTISACTCS:

3)

HopmansHoe yckopeHue HampaBIeHO 0 PaJNyYCy K MEHTPY TPASKTOPHH JIBHIKEHUS,

XapaKTepU3yeT N3MCHCHHE HAIIPABIICHUS CKOPOCTH U OTIPEICIISICTCS:
4)

4. TpaekTopus ABHKEHHUS — TO TEOMETPHUECKOE MECTO TIOJIOKEHUH TeNa B KaXAblii MOMEHT

BpPEMEHH.
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IIpumep pemenus 3agau:
Ilpumep 1:
ABTOMOOWJIb JBUKETCA MO KPYTJIOMY apOYHOMY MOCTY paauyca r=50 M corjacHO ypaBHe-

ar0S=0,21°-1*+0,61(S—[m], - [c]).

[TocTpouTth Tpaduk NepeMeneH s, CKOPOCTH U KacaTeIbHOI0 YCKOPEHHSI AJISl IEPBBIX MATH

CeKyHJI IBIKeHUs. Ha ocHOBaHWMH aHalIM3a MOCTPOSHHBIX IPpapUKOB yKa3aTh: YYaCTKH YCKOPCHHO-

r'0 U 3aMEeJUIEHHOTO JBWXKEHUsA. ONpeenuTh MOJIHOEe YCKOPEHHEe aBTOMOOMIISE B MOMEHT BPEMEHH 2

CEKYH/IbL.

Hano:
3aKO0H IBUKEHUI aBTOM06I/IJ'I${S=0,2t3—t2+0,6l‘; =5 MHUH.
Haiitu:vg, a; t npu v=0, a;=0; a npu =2 c.
Pemenne:

1) HaiiTu ypaBHEHUS! CKOPOCTH:
v=dS\dt=(0,21-1*+0,61) =0,6¢>-21+0,6
nput=0 mun vo=0,6 m\c;

npu v=0 0,61>-21+0,6=0 oTcioaa

t1=3 ¢; 1,=0,3 c.
2) Haiitu ypaBHEHUE YCKOPEHUS
a=dv\dt=(0,617-21+0,6) =1,2¢-2
a) npu =0 MuH a;= -2 m\c’;
06) npu a=0 1,2¢-2=0 orcroaa t=1,7 c.
3) Jns noctpoeHus rpaiKoB COCTaBUTh CBOJHYIO TAaOJIUIy YMCICHHbBIX 3HAYCHUH mapameT-

POB JIBHKEHUS aBTOMOOUIIS (Tab.)

Tabnuna — PacueTHble JaHHBIE

3HaueHus t; ¢ 0 1 2 3 4 5
S=0,2t3-t2+0,6t; m 0 -0,2 -1,2 -1,8 -0,8 3
v=0,6t2-2t+0,6; M\c 0,6 -0,8 -1 0 2,2 5,6
at=1,2t-2; m\c2 -2 -0,8 0,4 1,6 2,8 4
4) OmnpenenuTs MOJHOE YCKOPEHHE aBTOMOOMIISI B MOMEHT BPEMEHH 2 CEKYH/IbI
(5)

a»=0,4 M\c?; an=(v2)*\R=(-1)2\50=0,02 m\c*:

OTCroaa
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M\c?.

OtBeT: vo=0,6 m\c; v=0, ;=3 ¢, 1,=0,3 ¢; a=0, t=1,7 ¢; a»=0,4 M/c?

5) Tlo pe3ynbTaTam pacuera U3 CBOJHON TaOJHUIIBI CTPOSATCS IPapuKH:

PrcyHOK — 1 pauK 3aBUCUMOCTHU D-1

1L MUYynuUn — 1 PaWPrin Sabrivriivivv iy V't

Ot4er 0 npoaeIaHHOI padoTe J0IKEH COAEPKATD:
Tema paOoTHI.

[enb paGoTHI.

3amanHue.

Pemenue 3amau.

BriBog 1mmo 3amaue.

SR D=

BapuanTsl 3axanuii

3aganue: ABTOMOOUIIb IBUKETCS MO KPYTJIOMY apOYHOMY MOCTY pajlyca r COTJIACHO ypaB-
HeHHI0S =A >+ B2+ Ct+D (S—[m], t-[c]).

[TocTpouTh Tpaduku mepeMenieHrs, CKOPOCTH U KacaTeIbHOTO YCKOPEHHS VISl TIEPBBIX ISTH
CeKyH]I IBIKeHUs. Ha ocHOBaHMH aHallM3a MOCTPOCHHBIX IPaPHUKOB YKa3aTh: YYACTKH YCKOPEHHO-
o0 ¥ 3aMeIJIEHHOTO JBIKEeHMs. OnpenenuTh MOJHOEe YCKOPEHWE aBTOMOOWJISI B MOMEHT BPEMEHHU
JIBE€ CEKYH/IbI.

B : S

I[aHHBIe CBOCTO BapHaHTAa B3A4ATH U3 Ta6J'II/II_U>I.
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Pucynok — Pacuernas cxema.Tabnuna — JlanHbie K 3amaue

A 0,2 0,5 0,3 0,1 0,4
C 3 -1 2 -4 5
B D
r M 30 20 60 40 10
01 02 03 04 05 -4 10
06 07 08 09 10 2 12
= 11 12 13 14 15 -8 14
(ap]
=
= 16 17 23 24 20 -6 16
=]
[
§ 21 22 18 19 25 2 -5
=]
-4 26 27 28 29 30 3 -1
31 32 33 34 35 -1 8

KouTtpoJibHbIe BONPOCHI:
1 OOBsACHUTH BhIpaXKEeHHE “ 3a7aTh JBUKEHUE TOUKH ~7
2 Kakue cnocoObl 3alaHusi JIBWKEHUS TOYKH WCIIOJIB3YIOTCS TPU OMTUCAHUU JIBHKE-
HUS U TPU pEUICHUU 3a7a4?
3 Kak omnpenensitorcst BEKTOPhI CKOPOCTH U YCKOPEHUS TOYKH TPH BEKTOPHOM  CIIOCO-
Oc 3amaHMs ¢ ABIDKCHUS?
4 Kak 1o BenMYMHE W TIO HAMPABICHUIO OMPEACIISIOTCS BEKTOPHl CKOPOCTH U YCKOpe-
HUS TOYKA TIPU KOOPJUHATHOM CIOCOO€ 3aJaHUs JIBUKCHUS?
Urto 3amaercst mpu €CTECTBEHHOM CITOCO0€ 3a/laHusl JIBMXKEHUS TOUKU?
6 Kak omnpenensieTcs o BEIMYHMHE, YTO XapaKTEpU3yeT M KAaK HAMpaBJICHO KacaTelbHOE
YCKOpEHUE TOUKU?
7 Kak ompezaensercss Mo BEJIWYMHE, UYTO XapakTEPU3yeT M Kak HAMpaBICHO HOpPMallb-
HOE YCKOpEHHUE TOYKHU?
Kak omnpenensiercs mo BeTWYMHE U HANIPABJICHUIO MOJHOE YCKOPEHHUE TOUKU?
9 Kak nepeTa 0T KOOpAMHATHOTO CIIoco0a 3a/IaHwsl IBMYKCHHS K €CTEeCTBEHHOMY?

(91

oo

IIpakTyeckoe 3ansaTHe Ne§
o Teme: «/InHamukay»
HaunmenoBanme:Perenue 3a1a4 TMHAMUKA
Hean 3anaTus: OTpaboTaTh HABBIKK M YMEHHUS B PEIIICHUU 3a]1a4.
Heo0xoaumbie MaTepuasibl 1 000py/10BaHNE:
1. Terpaab AJIst PaKTUYECKUX 3AHATUM.
2. Jluneiika, KapaHJalll, pe3UHKA.
3. MuKpOKaIbKyIsATOP.



4.
IMopsinok BHINMOJTHEHHS 32 JAHUS:
1. [Tomry4uTh BapHaHT y MPENOaBATEIS.
2. J1Jis BBITIOJTHEHUS pabOThl HEOOXOUMO 3HATh:
OCHOBHOI1 3aKOH JUHAMHUKU:
YckopeHue, IpuoOPETCHHOE TEJIOM IO ICHCTBUEM HEKOTOPOW CHIIBI, IPOITOPIIMO-
HAJIBHO BEJIMYWHE 3TON CHIIBI U HAIIPABIICHO B TY )K€ CTOPOHY.

Fz:m-az, (1)
rac

- paBHo,geﬁCTBy}omasI CuJa, paBHas CyMME KBaApAaTOB IPOEKIMI PABHOACHUCTBYIOIIECH HA
JIBE€ TIEPIICHIUKYJISIPHBIX OCH;

m — Macca Tena;

ay=i- YCKOpEHHE, IPUOOPETCHHOE TEJIOM 10 ACHCTBUEM HECKOJIBKUX CHII (aKCHOMa
0 HE3aBUCUMOCTH JCHCTBUS CHUII).

[Mpunuun Jamambepa:

AKTUBHBIE CUJIbI, pEaKkIMM CBsA3ed (OMOp) U CHJla MHEPLUU 00pa3yroTypaBHOBEILIECH-
HYIO
CUCTEMY CHWJI, T.€. €CIM K CWJIaM, ACHCTBYIOUIMM Ha TEJO, ABMXKYILEECS C YCKOPEHU-
€M,100aBUTh CHUITY HHEPILIUH, TO UX MOKHO MIPEJICTABUTH B PABHOBECUU

i+i+FI/IH: 0 (2)

rie

;-TeOMeTpUYECKasi CyMMa BHEIIHUX CHIL
i—TeoMeTpUYeCcKas CyMMa peakinii cBsize (omop)
Fuy- cuia mHepuu, KOTopasi OnpenesieTcs:

IIpumep pemienus 3aaay.

Ilpumepl.

Teno maccoit m=60 kr nmepemMeniaercs MO0 HAKJIOHHOW MOBEPXHOCTH C YCKOPEHUEM
a=4m/c ¢ nomomsto cuibl F.Onpenennts cuiy Taru F, ecnn koadpuiment tpenusf,=0,2.

Hano:m=60kr, a=4mc, £=0,2

Onpenenuts: F

}.-

X

2

Y
£y

a
30%,

E

G
a) 0)

Pucynok — PacueTnas cxema
Pemenne:

1) C mpumeHeHneM OCHOBHOTO 3aKOHA IMHAMUKH (pHC.a).
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Fz=m ‘a,

rac

Fy=R-G-cos 30°= 0,1.x.ay = 0 (T€JI0 ABMKETCS 110 OCH X);
R=G-c0s30"= mg-cos30°= 60-9,81-0,866=510(H);
Fs=F- F,,- G-c0s60"= m-as;

rIe
F=fR=0,2-510=102( H);
ay =ax=a;

F=F,+ G-cos60"+m-a;
F=102 + 294,3 +240 = 636,3 (H)
Otset: F=636,3 H
2) C npumenennemnpuniunallanamoepa(puc. 6.1 6).
ay = 0, cienoBarensHou Fyyy = 0
+i+F,,=0
F—Frp — Faux — Gcos60'= 0;
F—F;p, —ma, — mgcos60O =0;
F= F,+ m-a+mgcos 60’
a=a=4 M/02,
F=102 + 240 +294,3 = 636,3 (H).
OtBer: F =636,3 H

Ilpumep?.
Hano: V=7,5wc, m=200xkr, I=4Mm
OnpenenuTtb peaklMIOHUTH.

) )
(i PP i
|- L
[ [
a] |R a| R
v v
G G
FHHH
a) 0)
Pucynok — PacuerHas cxema
Pemenue:
1) C npumMeHeHneM OCHOBHOTO 3aKOHA IMHAMUKU (pUC a).
Fs=ma,rne
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Fy = Fy,=R —-G;R=F~,+G;

ay= an:VZ/r,rJ:Ier =[;

ay = 7,5°/4 = 14,06(m/c’);

R =m ay + mg =m(ay +g) = 20(14,06 + 9,81) = 477,4 (H).

2) C npumenenuemmnpuHiunallanamoepa(puc. 0).
R-G—-F,u= 0;

R =G +F,,= mg + ma, = m(g +V2/l);
R =20(9,81 + 7,5°/4) = 477,4 (H).
Otset: R =477,4H.

OTueT 0 Mpo/IeJIAHHOI PadoTe T0JI:KeH COEePKATH:
1. Tema paGoThI.

2. lenb paboTHI.

3. 3aganue.

4. Pemnienue 3amad.

5. BoiBoa mo 3amaye.

BapuanTbl 3axanuii
3aganue: VHauBuayanbHble 33aHUS JUTs1 BHITIOJIHEHUS pakTUYecKoil padoTel Ne9. 10
npuBezieHsl B Tabauie. Pabora coctouT U3 2-X 3amay.
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OmnpenenuTs MapaMeTphl ABHKSHHUS Tela C IPUMEHEHHEM OCHOBHOTO 3aKOHA INHA-
MUKH 1 ipuHiuna lamamoOepa.

Tabnuua 6.1 — PacueTHble 1aHHBIE

Ne Cxema B° m, F, a, fp V, 1,
Bap. KT H Mc? Mm/c M
1 20 | 20 800 02 |- -
2 25 | 30 90 0,18 |- -
3 40 | 70 1000 0,16 | - -
4 45 | 80 1200 [? |02 |- -
5 50 | 90 1400 02 |- -
6 60 | 100 | 850 0,18 |- -
7 15 | 60 950 0,16 | - -
8 65 | 70 1100 02 |- -
9 15 | 80 600 |1 - -
10 35 | 90 500 |3 - -
11 45 1100 | 700 |4 - -
12 60 | 50 820 |2 |? - -
13 35 | 40 9220 |6 - -
14 40 | 45 750 |3 - -
15 25 | 55 630 |5 - -
16 55 | 65 970 |7 - -
G
17 N - 120 800 | - - 1,8
18 - 130 900 |- - 1,6
19 SZ - |70 1000 | - - 1,5
20 7 - |80 1200 | - - ? 2
21 - 190 1400 | - - 2,5
22 I - 100 |[850 |- - 3
23 S~ - |60 950 |- - 3,5
24 > - |70 1100 |- - 4
[y
G
25 - |80 900 |- - 1,7
26 - 190 1100 |- - 1,5
27 ks - 100 | 1400 |- - 1,6
28 - |50 820 |- - 1,8 |?
29 - |40 920 |- - 2
30 - |45 750 |- - 2,2
31 [ - |55 630 |- - 2,6
32 1 - |65 970 |- - 3,2
\\ FC -
G| Y
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IIpakTuyeckoe 3ansiTue Ne9
1o TeMe «PacTskeHue u cxaTue».
HaumenoBanue: «Pacuer Opyca Ha IPOYHOCTb IIPU PACTHKEHUU M cxatuu. Onpenenenue Kod3d-
¢dunmenTa 3amaca MPOYHOCTH. ».
Lesab 3aHATHA: HayuyUTbCS ONPEAEIATh HANPSIKEHUS B MONEPEUYHBIX CEUYEHUSX IEMEHTOB KOH-
CTPYKIMiA, paboTaOMNX HAa pacTsbKeHUE U cxarue. OnpeaensTh BEIMYUHY a0COIIOTHON MPOa10Ib-
HOW nedopMalyu CTyneH4aToro opyca.
Heo0xonqumpble maTepuajibl M 000py10BaHueE:
1 Terpanb Ayt NPaKTUYECKUX 3aHATUM.
2 Jlunelika, KapaH/alll, pe3uHKa.
3 MUKpPOKaJIbKYJIATOP.
Ilopsiiok BHINOJIHEHHS 3aaHUs:
1. ITo HOMEpY B XKypHaje NOJy4YUTh 3aJaHuE.
2. 300pa3uth cTyneHyaThiii Opycc BHEITHEH HArpy3KOM.
3. Pa30uth Opyc Ha y4acTKH, HyMepalnus — co CBOOOHOTO KOHIIa Opyca.
4. OnpenenuTs ¢ IOMOIIBIO METO/Ia CEYEHUH BEIMYMHY BHYTPEHHEH IPOJI0JIEHOM CHIIBI HA KaXKJOM
yuactke. [1o nmosrydeHHbIM BeTMYMHAM [TOCTPOUTD SIIOPY BHYTPEHHUX HOPMAJIbHBIX CHIL.
5. Onpenenuth Ha KaXKA0M y4acTKe HOpMaibHOE HanpsbkeHue. IlocTpouTs smopy HanpsiKeHuH.
6. ITo popmyrne ['yka onpenenuTs nepeMenieHne Kaxjoro yqyactka Opyca 1 cyMMapHoe Tepemerie-
HHUE.

OTt4er 0 npouenammﬁ paﬁoTe AOJIZKEH COACPKATD.:

1 Tewma paboThI.
2. llenb paGoOTHI.
3. 3amanue.
4. Pemenue 3anau.

5. BwiBoj 1o 3amaye.

BapuanTsl 3a1anui

3aganue: [[ByxcTyneH4aTblil CTaIbHONU OpyC, JUIMHBI CTYIIEHEN KOTOPOro yKa3aHbl Ha CXeMax,
HarpykeH cuwiiamu F1 n F2. [locTpouTs 31t0pel MPOJOIBHBIX CHII 1 HOPMAJIBHBIX HAIIPSDKEHUH 110
JuinHe Opyca. OnpenenuTs yuiMHeHue (ykopouenue) opyca, npunss E = 2-105 MlIla. Homep
CXEMBbI, YHCJIOBbIE 3HAUEHHUS CUJI U TUIONIA/Iel JJIsl CBOETO BapuaHTa BbIOpaTh MO TaOyIULIE.

Ne Bapu- Ne | F, Aq A,
aHTa cXeMbI kH kH om? em?
1 3 10 20 1,0 1,6

2 4 12 18 0,8 2,1
3 5 12 18 1,3 0,6
4 6 15 20 1,4 2,0
5 7 14 22 1,0 1,8
6 8 13 21 1,6 1,6
7 9 16 18 1,5 2,4
8 10 14 19 2,0 2,1
9 1 15 20 2,0 2,0
10 2 18 21 1,6 2,1
11 3 20 22 1,5 2,2
12 4 12 23 1,2 1,9
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

NN AW AEN =, SOOI NUN R W =W

10
14
15
13
16
14
14
16
15
12
16
12
14
15
12
14
20
12

24
20
22
21
10
16
20
24
20
25
21
23
22
19
18
23
25
21

L5
1,6
1.8
2,0
0,9
1,1
1,6
1,5
1,4
1,8
1,6
1,5
1.8
2,0
L5
1,7
1.8
1,9

1.9
2,0
24
2,5
2,1
2,0
2,1
2,0
1.8
2,0
2,2
2,1
2,2
2,6
24
2,1
2,2
2,7
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KoHTpoabHbIe BONPOCHI:

1. late onpenenenue aeopmamnuu pacTsHKCHUS.
2. Kakoii BHyTpeHHUH CHIIOBOM (DaKTOp BOZHUKAET MPHU PACTKEHHH.
3. JlaTb onpejenieHne HOPMAJIbHOTO HAPSKEHUS.

4. JlaTh ompeiereHne JOIMyCKaeMOro HaIpsKeHHUS.

9,

. ChopmynupyiiTe yciioBue IpOYHOCTH s AePopMariu pacTsKeHUS (CoKaTHs).
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IIpakTuyeckoe 3anaTue Nel(
o teme «lIpakTrueckue pacueTsl Ha CPe3 U CMSITHEN.
HaumenoBanmue:IIpakTrueckue pacyeThbl Ha CPE3 U CMATHE
Heab 3ansaTus: OTpadoTaTh ¥ 3aKPEUTh HABBIKK U YMEHUSI.
Heo0xonqumpble MmaTepuajibl M 000py10BaHKeE:

2 Terpaab s NpaKTUUECKUX 3aHATUH.

3 Jlunelika, KapaH/alll, pe3uHKa.

4  MUKpOKaIbKYISATOP.
IHopsioK BHINOJTHEHHS 32/IaHUA:
1. I[To HOMEpY B *KypHaje NOJy4YUTh 3aJaHue.
2. BBINIOTHUTB pacyer.
OT4eT 0 NpoeJIaHHOI padoTe J0/IKEH COAePXKATD:

Tema paGoThlI.
ens paboThI.
3amaHue.
Pemrenue 3agau.
BriBog 1mo 3amaue.

O 0 3 O\ W

KoHTpoJibHbIE BONIPOCHI:
1. Jlaiite onpenencHue aeopMalysiM cpe3a U CMSTHS.
2. Urto Takoe pacueTHOE COMPOTUBIIEHHE Ha Cpe3 U cMmsThe?
3. KakoBbl yCIIOBUS IPOYHOCTH MIPH pacyeTe Ha Cpe3 U cMsTue?

4. TIpoBepuTh MPOYHOCTH 3aKJICTIOYHOTO COSTMHEHUS Ha cpe3 U cMatue, eciau F = 60 kH;

[tc] = 100 MITIa; o= 240 MIla; d =20 mm: z=3 cM
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Bapuanm 1

[Inonka, COE,[[Hk—[FI[O].L[EH TKHE C BATOM, HAMTOJOBUHY BXOIHT B

[1a3 Bajlda H HallOMMOBMHY — B 1143 CTYITHIIEIL.

h,
I@] ﬁ\*
NN N <
|l|I |I ﬂ’m b r
- 70 \\éu
L | 1 | canldy &
\ - - VoY
ey 1l N -——
Bonpock OTReTRl
1. Mo KakoMy cedeHHIO MPOHCXOONT cpe3 IMoHKH? l. ac.
2. bd.
3. mn.
4. de.
2. INo kakoMy cedeHHI0 NPOHUCXOIUT cMATHe? 1. bd.
2. mb; cn.
3. am; nd.
4. ac.
Bonpocs OTReTR
3. Yemy pasHa mwomank cpesa? 1. 0,54l
2. bl
3. 0,50
4. hi
4. HaitT ycwime, nepenagaeMoe HINOHKOH, eclii 1. 1.389 kH.
T,=250 H-m, [= 56 My, d = 36 mm, h= 10 Mm, b= 8 mm. 2. 1389 kH.
3. 13,89 kH.
4. 23,89 kH.
5. HaiiTi HanpsxkeHHe CMATHA. 1. 62,6 MIla.
2. 620 MITa.
3. 162 MIla.
4. 49.6 MITa.
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Bapuanm 2

Bont pactarusaetca cumoit F'= 112,76 kH. 4:::

A
Y

Py
)
a1 o
Y
i

n

Bonpockr

OTRETH

1. ¥Kazare, rie nNpoHcXoIuT cpes.

1. [To onopHOMY KOJBILY TOMOBKH.

2. T1o BEICOTE TOIOBKH.

3. TTo nwIHHIpHYeCKO NOBePXHOCTH
TOINOBKH.

4. Tlo mnomany ceueHua odpasna.

2. ¥Ka3arh, e npoHcXoiuT CMATHE.

1. ITo nwmmHapHYecKoil MoBepXHOCTH
TOINOBKH.

2. To mnonan nome peyHoro ceyeHH
obpasna.

3. I1o onopHOMY KOJBIY TOJNIOBKH.

4. 1o BEICOTE TOIOBH.

3. Yemy paBHa IUIOIIALL CPE3a FONOBKH? | | - 32{ 4.

2. ndh.

3. nd/4.

4. (nD? — nd?)/ 4.
4. YeMmy paBHa IUonans cMaTua’? 1. {EDE _ Mﬂ)M‘

2. nd /4.

3. xDY4.

Bonpocs Orrers

5. Haiiti Hanps:xeHHA cpe3a, eclii 1. 17.89 MIIa.
F=1126 kH, h=11 Mm, D =42 mm, 2. 47,79 MIla.
dy =34 mm, d = 32 MM, 3. 87,89 MTI1a.

4. 28,39 MTIla.
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Bapuwanm 3

BHasuaTRIH KPHEOLITHIT VEPEIUIEH Ha BATY © TOMOIIEY TTHTHH -

PHYECKOTD INTHMTA B HATPYHEeH cHI0i F.

N

L %” PRI

[ SRR ENRRNRRRRARNE

T

Bonpocw

OrreeTr

|. o kakoMy ceusHHI0 NMPOMCXOIAT cped wrHdra?

e L fd —

ab.

N
. mia | nh,
. ma | omh.

2 Mo kakomy cedeHno wTHdT cMuHaeTcA?

e b b —

. mi.

ab.

.anu bn
. ant | b

3. Haitrit younme, nepe fasaesMoe WTHGTOM, 8CTH
F=28xH, d= 12 sn, [ = 50 s, = 40 wam,

fi= 180 sm.

e Lad fd —

.35 kH.
. 25,2 xH.
. 45,2 kH.
. 20 xkH.

4. Yeumy papHE! HANpAxeHHA cvaTHA?

i b Ped ==

102 MITa

52,4 MITa.
. 84 MITa
- 150,4 MITa.

3. Yemy pasHR HaNpAweHHA cpela’

i b Ped ==

43,2 MITa.

. 26,4 MITa.
14, 28 MIa
.42 MIa

KoHTpoJibHBIE BONIPOCHI:
Kaxue mexanunueckue HarpsKeHHUsI BOSHUKAIOT MpU cpese?
Kakune MexaHnueckue HanpsKeHUs BOSHUKAIOT MPU CMSITUH?

A S e

VYcnoBue MpovYHOCTH MPHU Cpese.
YciioBre MPOYHOCTH TIPU CMSTHH.

[Ipu xakom ycI0BUHU BO3HHUKAET AedopMaiins cpesza?

UYro Ttakoe nedopmanus cMITUsA?
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IIpakTyeckoe 3ansaTue Nell

o Teme «l'€OMETpUUYECKHE XapaKTEPUCTHKI.

HaumenoBanue: «OnpeneneHue riaBHbIX LEHTPAIbHBIX MOMEHTOB MHEPLUU COCTAaBHBIX Ceye-
HUW»

Hean 3ansTusi: HayunTthbcs nonb3oBarbest TaOIULaMU, ONIPEAETATH IVIaBHbIE [IEHTPAJIbHbBIE OCE-
BbI€ MOMEHTBI MHEPLIHH.

Heo0xonnmble MaTepuaJibl 1 000py10BaHue:

1. Terpaap 11 TPAaKTUYECKUX 3aHATHIA.

2. JIuneiika, kapaHaail, pe3uHKa.

3. MUKpOKAIBKYJISTOP.

IopsaoK BbINOJIHEHHS 32IaHUS:

1. Beimucars u3 tabnui copramenta B cootBeTcTBUU ¢ ['OCToM reomerpudeckue xapakre-
PUCTHKY MPOKATHBIX TPOPUIICH.

2. BriOpath cuctemMy BClOMOTaTeIbHBIX OCEH.

3. OrnpenenuTb KOOPAUHATHI EHTPA TSHKECTH MPOCTHIX CEUCHHI.

4. Onpenenutb KOOPAWHATHI LIEHTPA TSHKECTH COCTABHOTO CEUEHHUS U MOJIOKEHHE LIEeH-
TPAJIbHBIX OCEH.

5. BbruncnuTh MOMEHTBI MHEPIIMH TPOCTHIX CEUEHUN OTHOCUTEIHHO LEHTPAIbHBIX OCEH.

6. BoryuciauTs MOMEHT HHEPLIMHM COCTABHOTO CEYCHUSI.

7. BoruncnuTh UEHTPOOESKHBIT MOMEHT MHEPIMH CEYEHUS OTHOCHUTEIBHO LEHTPAJIbHBIX
oceil.

8. Omnpenenuts yrojl HaKJOHA TJIABHBIX [EHTPAIbHBIX OCEH K HEHTPaIbHBIM OCSIM.

0. Boruucnuth riaBHBIE IIEHTpaJIbHBIE MOMEHTHI MHEpPUUU ceueHus. JJis mpoBepkH mpa-
BUJILHOCTH OTIPEAENICHUSI HCIOJIb30BaTh PABEHCTBO .

10. Brrueptuth ceuenne B macimrade 1:2 ¢ ykazaHuEM BCEX pa3MEpOB M BCEX OCEH.

OTuer 0 npoaeIaHHOI padoTe T0JKEeH COAepPKaATh:
1. Tema 3aHATHS;
2. lens 3ansATHS;
3. UcxonHble TaHHBIE 3 TaOIUIIEL;
4. PacyeThl.
8. BeiBOI.

Cozlepslca}me 3aJaHuA: OHpCI[GJ'H/ITB TJIaBHBIC HCHTPAJIBHBIC OCEBBIC MOMECHTEI MHEPLUUN JJIA
COCTaBHOI'O CCUCHU .

KoHTpoJibHBIC BONIPOCHI H YIIPAKHEHUS:
1. B kakux pacuérax UCIOJIb3YIOTCS OCEBbIE MOMEHTHI HHEPLIUU?

2. Kak paccunraTe KOOpAMHATHI LIEHTPA TAKECTH?

3. Yemy paBHBI MOMEHTBI MHEPIMH MPOCTEUIINX CEYEHHUH MPSIMOYIrojbHUKA, Kpyra, KOJib-
na?

4. Kak paccuntarh MOMEHT HHEPLIMN OTHOCHUTEIIBHO OCH, NTApaJIEIbHON TaHHON?

5. Kakue ocu Ha3pIBarOT riaaBHBIMUA?

6. Jlig Kakux ce4eHMi MOXKHO Oe3 BBIUMCIEHHH YCTAaHOBHUTH IOJIOKEHUE TJIABHBIX IIEH-

TPaJIbHBIX OCE?
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IIpakTuyeckoe 3anaTue Nel2
1o teMe «Kpyudenue».
HaumenoBanue: «Pacuer Bajia Ha MPOYHOCTH U KECTKOCTh NpHU KpyueHuu. PanmonansHoe pac-
MIOJIOKEHHE KOJIEC Ha Bally. BbIOOp pallmoHaNbHOTO CeUeHUs BaJla PU KPYUIECHUH. ».
Heapb 3anaTus: HayuynTbcs CTPOUTH SIMIOPHI KPYTSIIIUX MOMEHTOB. OmnpenensaTs AUaMeTp Baia
U3 YCIIOBUS TIPOYHOCTH MPHU KPYUCHUH U OTMPEICIIATh YroJl 3aKPYIUBAHHUS.
Heo0xonqumble maTepuajibl M 000py10BaHKeE:
5. Terpaap 11t IPaKTHUECKUX 3aHATHH.
6. JIuneiika, kapaHjaail, pe3uHKa.
7. MUKpOKaIbKYJIATOP.
Ilopsinok BbINOJIHEHHS 3aJaHUA:
1. U300pa3uth pacyeTHYIO CXEMY.
2. Pa30uth Baji Ha y4acTKU U MPOHYMEPOBAThH UX.
3. Onpeaenutb MOITHOCTh Ha KOJIECAX.

4. OnpenenuTs Bpallaroue MOMEHTHI Ha KoJjiecax: MBp= Hwm,
rae P — monaOCTh Ha Kosiece (Bm), ® — yrimoBast ckopocTs (paz/c)

5. Onpenenuts KpyTsIIue MOMEHTHI Ha Kaxa0M ydacTke — Mk.

6. IToctpouts smr0py KpyTAmx MoMeHToB — Mk.

7. VI3 ycroBusi MPOYHOCTH NMPU KPYUCHUHU:

ONpeAeNUTh TPeOyeMbIil MoNepeyHbli MOMEHT CONPOTUBIICHUS AJIs KaXKIOr0 y4acTKa:

8. OHpe,I[eJ'II/ITB AUaMETPp Bajia I KaXKJA0ro y4acCcTKa:

OKpyTrIHTh MONTYYCHHOE 3HAUCHUE 0 CTaHIapPTHBIX.

9. OnpeneuTh MOJIIPHBIE MOMEHTHI HHEPITUN CEYCHUH JIUIS KaXKIOTO YJIacTKa:
Jp=0,1d4(mm)

10. OnpeaenuTh yIIIbl 3aKPyYUBAHUS KaXIOTO YUACTKa, IPUHSAB JJIMHBI YIaCTKOB OJIMHAKO-

BBIMU U PABHBIMHU =300MM

11. BeiBon.
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Ot4er 0 NpoaeIaHHOI padoTe J0KEeH COAEPKATD:

10 Tema paGoThL.

11 Henb paboTHI.

12 3amanue.

13 Pemenue 3aau.

14 BriBon mo 3amaue.
BapuanTsl 3a1aHuii
3apanmne:OnpeaenuTh BEIMYUHY KPYTAIIMX MOMEHTOB JIJIsl KXKJIOTO y4acTKa, [IOCTPOUTH SMIOPY
KPYTSIIMX MOMEHTOB, ONPEJEIUTh JUAMETP Bajla HA KaXKJIOM Y4acTKe, OMPECIUTh yroJl
3aKpPYYMBAHUS KaXA0T0 yyacTKa. [I[puHATE MOIIHOCTh HA KoJiecax:
P2=0,5P1; P3=0,3P1 P4=0,2P.1
CxeMy U UCXOHbIE JaHHbIE BHIOPATh B COOTBETCTBUHM C HOMEPOM CTY/CHTA IO CIIUCKY B
xypHaie.Jlyig Bcex BapuaHToB npuHuMaTh:=25MIla;  G=8-104Mlla
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Bapuanr PxBrt o™/, Ne cxembl
1,11, 21. 30 20 1
2,12, 22. 22 30 2
3, 13, 23. 15 10 3
4,14, 24. 18 40 4
5, 15, 25. 10 30 5
6, 16, 26. 25 35 6
7,17, 27. 35 40 7
8, 18, 28. 24 15 8
9,19, 29. 50 100 9
10, 20, 30. 11 24 10
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IIpakTuyeckoe 3ansiTue Nel3

o Teme «M3rud»

HaumenoBanue: «[locTpoeHue 3miop MonepevHbIX CUl U U3TUOAIOIINX MOMEHTOB JIJIsl KOH-
COJILHBIX 0AJIOK ».

Heab 3anaTus:Hayuutbes cTpOUTH AMIOPHI MOMEPEUHBIX CHIT U U3THOAIOIUX MOMEHTOB IS
KOHCOJIBHBIX 0aJIOK U JIByX OMOPHBIX OaIOK

Heo0xonumpble maTepuasbl:

1. Terpanb 1 NPaKTUYECKUX 3aHATHM.

2. MeTtoauyeckue yKa3aHus 110 BBIIOJIHEHUIO MTPAKTUYECKUX 3aHATUH MO AUCUUIIINHE «TexHu-
4yecKas MEXaHUKay.

3. MUKpOKaIIBKYISTOP U KaHLIEISIPCKUE MPUHAIIICKHOCTH.

IMopsiioK BHINOJIHEHHS 3IaHUST:

1. IToBTOpUTH TeMy «M3rud».

2. ITo HOMEpY B JKypHaJIe BHITUCATH U3 TAOJHUIBI BETMYMHBI H CXEMY OaJIKH.

3. Onpenenuth ONMOPHBIC PEAKIIUU U3 YPAaBHEHHI PABHOBECHUS CTATHKH.

4. ITocTpouTh AMIOPHI MONEPeUHbIX cril Qy U U3rHOarOIMX MOMEHTOB MX.

5. VI3 yciioBUs MPOYHOCTH OTPEACTUTH BEJIMYMHY OCEBOIO MOMEHTA COITPOTHUBIICHUS JIJIs OTac-
HOro ceueHwus, npuHsB [c]= 160 MI]a.

6. [TomoOpaTh Mo TabIaUIEC TBYTABPOBOE CEUCHHUE OAIKH.

7. IllogoOpaTh NPSIMOYTOJILHOE CEYCHHE OATIKU C COOTHOIICHUEM CTOpoH: h = 2b.

8. CchopmynupoBath BEIBOJI.

OTuer 0 npoeIaHHOI PadoTe T0JI5KEeH COAePKATh:

. Tema 3aHsTHS;

. Lenb 3ansTus;

. Ucxonnbie nanubie U3 TaOJIUIIBL;

. I300paxenue OaJIku M CHIION CXEMBI,

. DMIOPHI MOTMEPEYHBIX CHJI U MU3THOAIOIINX MOMEHTOB;

. Onpenenennie 0CEBOr0O MOMEHTA COMPOTUBIICHHUS JIJIs1 OTIACHOTO CEYEHUS;
. [Ton6op nmomnepeyHbIX cCeYeHUH;

. BeiBop.

03N N~ W —

Coneprxanue 3aaHusi: As33aJaHHON OaJIKK MOA0OPATh U3 YCIOBHS MPOYHOCTH HA U3THO pa3-
MEpBI TIONEPEYHOTO JIBYTaBPOBOTO U MPSMOYTOJILHOTO CEUSHUS, IIPUHSAB COOTHOIIIEHUE CTOPOH
h=2b. Cuurars [c]=160 MIla./lanubie 11t cCBOEro BapraHTa BEIOpaTh M3 TAOIHIIBL.

Ipunars: ;
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IIpakTyeckoe 3ansaTue Nel4,15

no teme «M3ru6»

HaumenoBanue: «Pacuer 06aiku Ha MPOYHOCTH MPH U3THOE, TOAOOP CEUCHUY.

Heab 3anaTusa: HayunTbes NOCTPOSHUIO SMIOP U3rHOAIOIIUX MOMEHTOB U MONEPEYHbIX CUII U
IPOM3BOJIUTH PacyeThl Ha POYHOCTH P U3THOE.

Heo0xoqumpble maTepuaJbl:

1. Terpanp 1 NPaKTUYECKUX 3aHATHM.

2. MeToau4ecKue yKa3aHus 110 BBIIIOJIHEHUIO TPAKTUYECKUX 3aHATUM MO0 AucUUIINHE « TexHu-
YyecKasi MEXaHUKa».

3. MUKpOKaJIBKYJISTOP U KaHLEIAPCKUE IPUHAIIEKHOCTH.

Iopsaok BHIMOJTHEHUS 3a1aHUS:
1. 300pa3uTh pacyeTHYIO CXeMy.
2. BeimmcaTh UCXOIHBIE JAHHBIE U3 TAOIHIIBL.
3. 3aMeHHTD ACWCTBUE ONOP Ha OANKy CHIIAMH PEaKIHii.
4. CocTaBHTh YpaBHEHUE PABHOBECHS [UIS TNIOCKOM CHCTEMBI MapalIeIbHbBIX CHII:

5. Haiit U3 ypaBHEHHI paBHOBECHSI HEM3BECTHBIC CUJIBI PEAKLIAM.

6. OnpenenauTs NOMEPEYHYIO CUITY B KQXKJIOM U3 XapaKTEPHBIX CEYCHUH, KaK CyMMY
BHEUIHUX CUJI, IPUJIOKEHHBIX 110 O/IHY CTOPOHY OT CEUECHHUSI.

7. IlocTpouTh 3MIOpYy MONEPEUHBIX CUIL.

8. OnpenenuTth BEIMUYUHY U3rHOAI0IEro MOMEHTA JJIsl KaX/10I0 XapaKTepHOr0 CEYEeHHUs,
KaK CyMMY MOMEHTOB BHELIHHUX CHJI, IPUIIOKEHHBIX IO OJJHY CTOPOHY OT CEYEHHUs, OTHO-
CUTEJIbHO LIEHTpa TSAYKECTH 3TOTO CEUEHUSI.

9. [TocTpouTh AMIOPY U3rHOAIOIINX MOMEHTOB.

10. BeiOpatb Hanbosnee Harpyk€HHOe ceueHue, rae Mu=max.

11. 3anucaTh ypaBHEHHE YCJIOBUS IPOYHOCTHU IPU U3THOE:

12. Haiitu TpeOyemMyto BETUYHHY OCEBOTO COMIPOTHUBICHUS CEUCHUSI:

U3 BBIPAKEHUS;
13. Onpenenuth nuaMeTp HauboJee Harpy>KeHHOTO TMOMEPEYHOTO CEUCHHSI OCH:

14. OxpyriuTh AuameTp 10 Girxkaiiero ctaniapTHoro 3HaueHus u3 psga R40 nmo tab-
JIALIBI 2
15. BeiBog
OT14eT 0 NpoeIaHHOI padoTe J0J/IKEH COAEPXKATD:
1. Tema 3ansaTus;
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2. lenpb 3aHATHS;
3. Mcxoauple maHHble U3 TaOINIGL;
4. N300pakeHue OaiKu U CUIIOU CXEMBI;
5. DIIophl MONEPEYHBIX CHIT M M3THOAIONTNX MOMEHTOB;
6. Onpenenenre 0ceBOro MOMEHTA COMPOTUBIICHUS AJIsl OMIACHOTO CEUCHUSI;
7. IlogOop MonepeyHbIX CeUSHHIA;
8. BeiBos.

Copnep:xanue 3aqanus: J{71s1 3a1laHHON pacyeTHON CXeMbl OCH OIIPEEIIUTh PEaKIH OIop, MO-
CTPOUTBH SIIOPHI MOMEPEYHBIX CHII M M3TUOAIOIINX MOMEHTOB, I0100paTh JUAMETpP OCH U3 yCIIO-
BUS IIPOYHOCTH NpH n3rude. Homep BapuaHTa NpUHATH COIJIACHO HOMEPY CTYAEHTA B CIIUCKE 110
*KypHaiy. /st pacueToB IpUHATH: MaTepuan ocu — cTaib 40, 10IyckaeMoe HalpsHKEHUE Ha

U3ruo

Py =T0KH P=50KH Fy=JarH
’ P,=20kH 1
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KonTposbHbie BONPOChI

1. Kakue BHyTpeHHHE CHIIOBBIE (haKTOPHI BOSHUKAIOT B MOMIEPEYHBIX CEUEHUSIX Opyca IpH €ro
HPSIMOM IONEpeyuHOM u3ruoe?

2. Kak cregyer Harpy3uthb Opyc, 4TOOBI MMOYYHTh: a) YACTHIM N3THUO; O) MOMEepEHbBIN MPIMOit
u3ruo?

3. Yo Ha3bIBaETCS NOMEPEUYHOMN CUIION B MONEPEYHOM CEYEHUU Opyca U YeMY OHA YMCIIEHHO
paBHa?

4. Yro Takoe 31iopa MonepeyHbIX CH KaKk OHa CTPOUTCS?

5. Uto Ha3bIBaeTCA M3rMOAIOIIMM MOMEHTOM B IONEPEUYHOM CEUEHUH Opyca U ueMy OH paBeH?
6. ChopmynupyiiTe MpaBUiIO 3HAKOB IS OMEPEUHBIX CHJI M U3TUOAIONINX MOMEHTOB.

7. Kakumu nuddepeHnmanbHbIMU 3aBUCUMOCTSIMU CBSI3aHbI MEKy cO00H n3rudaroimuii Mmo-
MEHT, NTONIEpEeYHasi CUJla, MHTEHCUBHOCTh PaBHOMEPHO Paclpee/IEHHON Harpy3Kku?

8. Kakue BUbI pacueToB MOXKHO ITPOU3BOIUTH U3 YCIOBUS MPOYHOCTU IIPU U3ruoe?

9.Kakue ¢popmbl NONEPEUYHBIX CEUSHUH pallMOHATIbHBI I 0alOK U3 MJIACTUYHBIX MaTepuaIoB?

MpakTnyeckoe 3aHATUe N216
HaumenoBanue: Pacuer kpyrioro Opyca Ha IpOYHOCTH MPU COUETAHUH U3THOA C KPyUEHUEM.
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Heab 3anaTusa:Hayuntbcs MOCTPOSHUIO 3MMIOP KPYTALIUX U M3rHOAIOIIUX MOMEHTOB U IPOU3-

BOJIUTH pPacueThl Ha MPOYHOCTD IPU U3TUOE ¢ KPYUECHUEM.
Heo0xonumpble maTepuasbl:
1. Terpaap 171 NPaKTUUECKUX 3aHATHH.

2. MGTOI[I/IIICCKI/IC YKa3aHus 110 BBIIIOJTHCHHUIO ITPAKTUYCCKUX 3aHATHH 110 JUCHHUITIIMHC «Texau-

YyecKasi MEXaHUKay.
3. MUKpOKaJIBKYISATOP U KaHLIEISPCKUE MPUHAIIICKHOCTH.

IMopsaaok BHINOTHEHUS 3a1aHUSA:
1. 300pa3uTh pacyeTHYIO CXEMy.
2. BeimmcaTh UCXOIHBIE JAHHBIE U3 TAOIHIIBL.
3. 3aMEHUTh AeCTBHE ONOP MOAIINITHUKOB CUIAMU PEAKIUH.
4. OnpenenuTh Bpalarouuii MOMEHT.

>, TAC

M, - Bpamaromuii MoMeHT, Hem
P — momnocTs, BT
— YIJIOBasi CKOPOCTb, paji/c
5. BeuncnuTh Harpy3Kku, IPUJIOKEHHBIEC K BaTY:

- OKPY’KHbBIC CUJIBI

-panuanbHblie cuiibl Fr=F;*tgo. o- cTangapTHBIN yroJl 3aleIuIeHUs a=20", tg20°=0,364.
F;1=0,364°F,
F12=0,364°F,

OnpenenuTh peakiuu Ornop OT paIuATIbHOTO YCHIIUS
OnpenenuTh peakuy Omnop OT OKPYKHOTO YCHIIHS
OmnpenenuTs B XapakTEPHBIX CEUEHMAX 3HAUYEHHS M3THOaomMX MOMeHTOB M, n M.

o o=

BrrauciauTs mosHbIN N3ru0aronmii MOMEHT HOTIPEICTUTh B KAKOW TOYKE CEYCHUE SBIISI-
€TCs OIaCHEIM.
10. OnpenenuTh 5KBUBAJIEHTHBIA MOMEHT

OT14eT 0 NpoAe/IaHHOI padoTe J0J/IKEH COAePXKATH:
1. Tema 3ansaTus;

2. lenpb 3aHATHS;

3. Mcxoauple maHHble U3 TaOIHIGL;
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4. N300pakeHue Bajia U CUJIIOU CXEMBI;

5. DHIOpBI KPYTSIIUX ¥ U3TUOAIOIINX MOMEHTOB;

Conep:kanue 3a1aHus:

I[JISI CTaJIbHOT'O BaJIa ITOCTOSAHHOTO IMOIICPEYHOT'O CCUCHUA C ABYMS 3Y6anBIMPI KoOJIeCaMHu, IiCpe-

JIAI0IIero MOITHOCTh P, kBT, pu yrioBoii ckopocTu @, pana/c. OnpeaenuTs BEpTUKAIBHBIE U T'O-

PHU30OHTAIBHBIC COCTABJIAIOIINEC PCAKIUHN ITOAIMUITIHUKOB, IIOCTPOUTH SIIOPY KPYTAINIUX MOMCH-
TOB, IOCTPOUTD JITHOPBI I/I3FI/I6aI-OH_[I/IX MOMCHTOB B BepTHKaHBHOﬁ n FOpHSOHT&J’IBHOﬁ IIJIOCKO-

CTiX,. CXCMy CBOCTO BapraHTa CM. HAa PHUC. U B Ta6J'II/IHC.

No Bapmanta Ne cxemsl (puc.12) P, kBt o, pax/c
01 1 10 40
02 2 15 35
03 3 10 30
04 4 12 24
06 6 20 45
07 7 25 30
08 8 28 42
09 9 12 38
10 10 40 70
11 1 20 50
12 2 10 50
13 3 15 45
14 4 20 36
15 5 6 24
16 6 19 38
17 7 22 28
18 8 27 35
19 9 23 18
20 10 25 42
21 1 12 48
22 2 20 60
23 3 25 40
24 4 7 21
25 5 3 15
26 6 18 26
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27 7 30 24

28 8 24 28
29 9 16 20
30 10 35 40

IIpakTuyeckoe 3ansitue Nel7
110 TeMe «Y CTOWYUBOCTD CXKATBIX CTEPIKHEN
HaumenoBanme: «PacueTsl Ha yCTOMYHUBOCTD CKATBIX CTEPIKHEMN.»
Leap 3aHATHA: HAYYUTHCS IPOBOJUTHPACYETHI HA YCTOMYMBOCTD CXKAThIX CTEPIKHEN
Heo0xonnmble MaTepuaJibl 1 000py10BaHue:
1 Terpanp Uit NPaKTUYECKUX 3aHATUH.
2. Meroauueckue yka3aHus 10 BBIIOJHEHUIO IPAKTUYECKUX 3aHATHH 110 TUCHUILUINHE
«TexHnueckass MEXaHUKa.
JInnelika, IBETHBIE CTEP>KHU, TPAHCIIOPTUP, MUKPOKAIBKYJIISATOP.

Ilopsinok BbINOJTHEHNS 3aJAHUS:
3anatoTcst BenMuuHON ko3 duimenta npogoapHoro u3rubda ¢. B nepsoM npubnmkeHuu ero

MO>KHO MPUHSATH paBHbIM ¢=0,6...0,8.

1. OmnpenenstoT TpedyemMyro IIOMAIb MOMEPEYHOTO CEYSHHSI CTOMKN

riae F — neHTpanbHO coxumaromas cuia; R- pacueTHoe conpoTuBieHne MaTepraa ckaTulo,
MlIla (cM. mpusioKeHue).

[To HalimeHHOM IOIIAIM ONIPEAETIAIOT HoMep Tpoduist o copramenty. Eciu ceuenue co-
CTOUT U3 HECKOJIBKUX MpOo(UIe, TO MpH pelieHnHy 3a/1a4 JaHHOU paboThl Ipo Uiy npoxkara
clenyeT NPUHUMATh OJMHAKOBBIMU MO Iutomaau. [Ipu pemeHnn npakTH4eckux 3aj1a4 peKoMeH-
JallMK MOTYT OBITh APYTUMH.

2. [IpoBepstOT yCTOWUYMBOCTD MIPUHATOTO CEYEHUS B CIEAYIOIIEM MTOPSIAKE:

a) ONpENIENSIIOT PacCYeTHYIO IIHHY cTepxHs lo=l, rie 1 — reomerpuyeckast JuIMHA CTEPKHS, -
K03 PUIIMEHT MpUBEACHUS JUIUHBI (KO3()(DUIIUEHT 331K ), KOTOPBIH 3aBUCUT OT cIlocoba 3a-
KpETJICHUsI KOHIIOB CTEPIKHS;

0) onpeaensA0T MOMEHTBI MHEPIIMU ceueHus Jx ¥ J, OTHOCUTENBHO ITIaBHBIX LIEHTPATIbHBIX OCEH
X 1Yy, KOTOPbIE COBIAJAIOT C OCSIMU CUMMETPUU cedeHHUs. MOMEHThI HHEpLUH npoduiei mpoka-
Ta OTHOCHUTEJILHO COOCTBEHHBIX Oocel onpeaensroTcs o tadauiam [[OCTos;

B) HAXOJST painyChl HHEPLUU CEUEHUSI OTHOCUTENBHO OCEHl X U y:
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) ONpPEAENAOT TMOKOCTb CTEPKHA: A= lo/ ix; Ay= lo/ iy;
1) IO HauOOJIBIIIEMY 3HAUYCHUIO A B 3aBUCUMOCTH OT MaTepHaia CTOHKH OIpeaesioT Kodhdu-
LUEHT MPOJIOJIBHOTO U3rubda ¢ (CM. MPUII0KEHHE);

€) MOJCTABIISAIOT MOJIYYCHHBIC 3HAUYCHUS B (hOpMYITy

Ecnu 5T0 ycnoBue BBIOIHAETCS, TO yCTOHYMBOCTD CTEPIKHS obecrnedeHa, u Haooopot. Eciu
HecyIasi CHOCOOHOCTh CTEPXKHS He o0ecredeHa, TO He00X0IMMO YBEIIMYUTh IO/l CEYCHUS,
NpUHSB OOJBIINK TPO(UIIE, U BBIIOJIHUTH IPOBEPKY YCTOHUMBOCTH cTepikHs. Eciu HenoHanpsi-
JKeHHe cocTaBiser 6osee 5%, ToO He0OXOIMMO YMEHBIINUTD IIOLIA/lb CEYEHUS, IPUHSB MEHbILINN
[Tpodwite, noOuBasick, YTOOBI HEJOHATIPSHKEHNUE HE TTPEBHIIAN0 5%.

Conep:xanue 3aganusi: Mosobpatb CeYEHUE LEHTPAIbHO CHKATOW CTOMKM MO AaHHBIM CBOETO Bapu-
aHTa. MaTtepuanctokn— ctanb Knacca C 38/23
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IIpakTHyeckoe 3ansaTHe Nel8
Heranu mamms. [Tepenaun.

HaumenoBanue:OnpeieneHre KWNHEMATUYECKUX U CUJIOBBIX XapaKTEPUCTHK Nepeaay
Heasb 3anaTusa:Hayuntbes onpenenars KHHEMATHYECKHUE M CUIIOBbIE XapaKTePUCTUKU IIPUBO-

JIOB, COCTOSIUX U3 Psi/ia ITOCJIEI0BATEIbHO COCIMHEHHBIX IIepeaay.
Heo0xonumpble maTepuasbl:

1. Terpaab 115 NPaKTUYECKUX 3aHATHH.
2. MeToau4ecKue yKa3aHus 110 BBIIIOJIHEHUIO ITPAKTUYECKUX 3aHATUN N0 qucuuiuimbe « TexHu-
YeCcKasi MEXaHUKay.

3. MUKpOKaJIBKYJISTOP U KaHLIEISPCKUE MPUHAIIICKHOCTH.

IHopsiiok BBINOJIHEHHS 3aIaHUS:

1. HauepTtuth cxemy npuBoAa B COOTBETCTBHH C BAPUAHTOM.

2. [IponymepoBaTh BaJibl.

3. Onpenenuth nepeaTouHOe OTHOLIEHUE KaXKI0M CTYIIEHH.

4. OHpe,I[eJ'II/ITL NepeaAaToOYHOro 4Ymucjiio rmpruBoaa.

u =u;uz(u3)

5. OHpe,I[eJ'II/ITL YaCTOTY BpallCHUA BAJIOB.

1=

nyg=

n@(f; n2 =

9

6. OnpenenuTs 4acTOTy BpallleHUs BaJIOB.

W=

7. OnpeaenuTb MOITHOCTH Ha BaJIOB.

P]:P,)G HIIN P]:Pa

Py=

N3

'ﬂnoduAPZ: ‘nis

n3=

N2y
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8. Ompenenuts K.I1.JI. mpuBoaa

]1:;7 .nnep.nnep...
TAC K — YUCIO Map MOAIMHITHUKOB.
YTOUHHUTE MOIIHOCTB

P4= ‘n
9. OnpenenuTh BpalarIre MOMEHTHI Ha Bajgax

T= (Hm),; tne P-Bm;  w-paod/c.
10. BeiBog.

OTuer 0 NpoaeIaHHOI PadoTe J0J/IZKEH COAePKaATh:
1. Tema 3aHATHS;
2. lens 3ansATHS;
3. UcxonHble TaHHBIE M3 TAOIUIIEL;
4. PacyeThl.
8. BeiBog.

Coaep:xanue 3aganms: [y npuBoJa MalllMHbI, COCTOSIIEIO U3 MEXAHUYECKUX Mepeaayd onpe-
JIETUTH YIJIOBBIE CKOPOCTH M YaCTOTHI BpAIIEHUS HA BajlaX, MOIITHOCTH U BPAIAIOIINE€ MOMEHTHI
Ha BajlaX C y4€TOM K.I1.]I., IEPEeIaTOYHbIC YMCIIA BCEX CTYNEHEN U MPUBO/A, K.I1.J. IPUBOJIA.
[IpuHATD: 100,,=0,99 - A4 apbl MOIIUITHUKOB;

Nyn=0,95 — U1 LETIHOM nepenayuy;

Npn1=0,96 — U1 peMEHHON TIepeayy;

N36=0,97 — nns 3y04aToil mepeaym;

Nun=0,77-0,85 — U1 4EPBSUHON Nepeaun.

CxeMy BBIOpaTh B COOTBETCTBUU C HOMEPOM CTY/ICHTA IO CITUCKY B )KypHAaJIe.

1 2
7,256 2,260 : 23=20 Z¢=60
218\ " ¢ A AN N A
SN NIy —17
I__j: T | z~46 x * |
Mg = 2018 L"]_’.;A!, ‘I' sl Npg=10x6m 1':
=7 i - - - N
n‘32 7#2000’7%% 2;=20 2;=23 W n=ts0olun %~%2 2,=66
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et | s
Y G| () B
Ny =10x8m A ’ % Nyg=7K8m ¥ / :
n=289000mun 2178 ' n=14400dun % i ael
5 6
D,=160 D,=360 b=200 .172 =400
~1 I 2 - l H
X R | Z;FW :
Lla z,=19
M ¥ )/A 2
1 \( 11 v
Nzg =14 kbm T 1T Nag =2,8xBm \_
n=J50odjmun \\ n=97000/wun Zz= 60
7 8
z,=18 z,~40 z3=26 25=62
Z,,=60
-
M Y 8
Nz = 10x6m Nag=2016m \”
n=97000 s Z§=00 2¢=19 n=150 of/mus 25=22
9 10
EA10,2200 2,=18 2742 gz=gp I
. Teat
‘X' * x . 1
M E
Nz =4 5Kbm \ % 1 "1
n=292008 1t My =10s0m X, PR——
n=930p6/mun 26=72 z5=18

KoHnTposabHbIe BONpockl
[Iepenarounoe unco.

)

2. Kak OIPCACIIACTCA ICPEAATOYHOC YHCIIO U KHﬂ JJIA MHOFOCTyr[CH‘-I&TOfI HCpCIIEl‘-II/I?
3. Kaxkona cBsI3b MCXKIY BpalllaloOIMMH MOMEHTAMHM Ha BEAYIIEM U BEJOMOM BaJiax Iepcaa-

qn?

IIpakTnyeckoe 3ansiTue Nel9

HanmenoBanme: Pacuer Ha KOHTaKTHYIO MPOYHOCTh U M3THO MMJIMHIPHIECKON MPSIMO3Y00id

nepeaadu.

He.m; 33HHTI/IHIHaY‘II/ITbC}I OMpPCACIIATE KHHCMATUYCCKUC U CUJIOBBIC XapaKTCPUCTUKU TUJINH-

JpUYECKOl MpsMo3y0oil nepenadun, MPOBOAUTH BEIOOP MaTEpUANIOB IS ITEpeJayu.
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Heo0xonnmble MaTepuaJbl:

1. Terpanp niig NpaKTUYECKUX 3aAHATHMN.

2. MGTO,Z[I/I‘-IGCKI/IG yKa3aH1/151 110 BBIITOJIHCHUIO HpaKTI/I‘-ICCKI/IX 33.H§ITPII>1 10 JUCHOUIIJIINHEC «TGXHI/I-
yecKass MEXaHUKa.

3. MUKpPOKQJIBKYJIATOP U KaHUEISIPCKUE TPUHAIJICKHOCTH.

HOpﬂ)IOK BbBIINNOJTHCHUA 3aJaHUA:

1. OmnpenernsieM nepeIaTOYHOE YHUCIIO , OKpYTJISieM JI0 CTaHIapTHOTO.

HomuHnanbHbIe iepeaaTouHble YUCIa MIIMHAPHYECKUX PEIYKTOPOB OOIIEro Ha3HAYCHHUS CO-
rinacHo CT COB 221-83, npudem nepBblid psija NPEANOYTUTEIBLHEE BTOPOTO.

I-ipan | 1,0 1,25 1,6 2,0 2,5 3,15 4,0 5,0 6,3

2-ipan | 1,4 1,8 2,24 2,8 3,55 4,5 5,6 - -

2. BpiOupaem marepual.
JU1 M3roTOBIICHUS IECTEPHU U KOJIeca IIEPBOM IPYIIIBI, 3TO KOJIeCa C TBEPAOCTHIO

H<350HB, 3y0bs KOTOPBIX XOPOILIO MPUPAOATHIBAIOTCS, PEKOMEHIyEeTCS U3TOTABINBATh U3
CpeIHE WIIM BBICOKO YIIIEPOIUCTHIX KOHCTPYKIIMOHHBIX CTaJIel MOJIBEP>KEHHBIX YIYUIICHHIO.

3. OHpe,I[CJ'IHCM npeacii BBIHOCJIUMBOCTH 110 KOHTAKTHBIM HAIIPSXKCHUSAM

HB,; —tBepnocts no bpunennto mecrepHu.

4. Onpez[emleM AO0IYCKAE€MOC KOHTAKTHOC HAIIPAKCHUC

Su=1,1 —Tpebyemblii 3an1aC IPOYHOCTH.

5. Ompenensem npeaen BBIHOCIUBOCTH Ha U3THO

6. OmpenenseM JOMyCKaeMOe HaIPsHKEHUE U3rnoa
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Sg=2 — TpeOyeMpbIii 3anac MPOYHOCTH Ha U3THO.

7. OmnpexaenseM KpyTAIIMNA MOMEHT Ha OBICTPOXOHOM Baly

; Hm

8. OmnpexnensieM TpeOyeMoe MEKOCEBOE PACCTOSHUE U3 YCIOBUS KOHTAKTHOM MPOYHOCTH

U- [IePEeIaTOYHOE OTHOIIEHUE
T-KpyTsuii MOMEHT Ha ObICTPOXOAHOM Baity, H-Mm

ki — ko3¢ puLeHT HepaBHOMEPHOCTH Harpy3ku kpp=1,02

(mpsiMo3yObIe KoJeca)

(K0oco3yOble KoJeca)

Wha KOOPPHUIHMEHT JUTMHBI 3y0a (JUIs MpsIMO3yOBIX KoJiec Wp,=0,3; 1151 KOCO3yObIX KoJiec

yba=0,4)
[on]- IomyckaeMoe KOHTaKTHOE HalpsKEHHE.

Oxpyrisiem a,, 10 cranaaptHoro 3HaueHus no CT COB 229-75

MesxoceBoe pacCTosIHUE Ay, MM

lpsan | 40 50 63 80 100 125 - 160 - 200
2psan | - - - - - - 140 - 180 -
lpan | - 250 - 315 - 400 - 500 - 630
2psg | 225 - 280 - 355 - 450 - 560 -
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Cnenyer 1-#1 pan npeanouuTars 2-my.

9. OmpenenseM TpeOyeMbIit MOTYITb 3alCTUICHHUS:

m=(0,01-+-0,02)-a,,

Oxkpyrisem 1o cragaaptHoro 3Hadenus mo CT COB 310-76

Moaynu, Mmm

1 psin 2psin Ipsan 2psin
1 1,125 4 4,5
1,25 1,375 5 5.5
1,5 1,75 6 7
2 2,25 8 9
2,5 2,75 10 11
3 3,5 12 14

[Ipu Ha3HaueHun Moaysel 1-i psj clieyeT NpearnoYuTaTh 2-My.

10. OnpenensemM cyMMapHOE YHUCIIO 3YObEeB.

11. Onpenensiem uncio 3yObeB B IIECTEPHE:

12. onpenensiemM uncio 3yObeB KoJieca:

13. Onpegensiem pa3mepbl KOJec:
- IMaMeTp HA4aJIbHOW OKPYKHOCTHU IIECTEPHU

d;=mZ,(ripsiM03y0OBIe KOJieca)

7,=Z5-7,

(mpsiMO3yOble Koseca)

(x0oco3yOble KoJIeca)
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(K0oco3yObIe KOJIECa)

-IMaMETPbI OKPYKHOCTEH BBICTYIIOB U BIIAJIUH LIECTEPHU

- IMaMEeTPbl HA4YaJIbHOM OKPY>KHOCTH KoJjieca

dr=mZ, (mpsimo3yObIe KosIeca)

(xoco3yOble KoJeca)

- IMAMETPBI OKPYKHOCTEM BBICTYIIOB U BIIaJIUH KOJeca

- BBICOTA I'OJIOBKHN U HOXKKH 3y6a

- IIOJIHasA BbICOTA 3y6a

- IIMPpHUHA KOJIeCa

(mpsimo3yObIe Koseca)
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(koco3yObIe Koseca)

Wha- K03 purment anunel 3yda.

HJ’ISI KOMIICHCalluu HETOYHOCTEH MOHTaXa JJINHBI 3y6a IMECTCPHU IPUHUMAIOTCA HECKOJIBKO

OoJibIIie JJIMHBI 3y0a KoJieca
b1=b2+5

14. YTOUuHsIeM MEKOCEBOE pACCTOSIHUE

15. OmnpenesnsieM CUiibI B 3allCTNICHUN
- OTIpEIEIIsIEM OKPYKHYIO CHUITY

- OIIpCACIsAEM paIUaJIbHYIO CUITY

(mpsiMo3yOble Koseca)

OL- YTOJl 3alLIeTUICHUS a=20"; tg200=0,364

(xoco3yObIe KoJeca)

B- yron naxiona 3y6a (8°-20°)

OnpenensemM 0CEBYIO CHITY

(Koco3yObIe Kojeca)
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16. ITpoBoIM CpaBHUTEIBHYIO OIICHKY MPOYHOCTH 3yObEB IIECTEPHHU U KOJeca Ha U3rH0

T7€ Y| ¥ Yr2- KO urmenTsl popMbl 3y0a B 3aBUCHMOCTH OT KOJIMYECTBA 3yObeB

Z 17 20 25 30 40 50 60 u Oozee

YE 4,26 4,09 3.9 3,8 3,7 3,66 3,62 3,6

Tak xak MeHbIIIee OTHOIICHHUE MOTYYHIIOCH Y MIECTEPHHU, TO U TIPOBEPKY HEOOXOIMMO Be-
CTH IS IIECTEPHHU.

17. Hanpsbxkenue u3ruda B 3yObsxX IIECTEPHU

Yr1- KO3 duuueHT Gpopmsbl 3yda

Fi-okpyxHas cuna, H

kpy=1,4 — K03hHUIMEHT TUHAMHUYHOCTH

krp=1,4 — K03QPuIEHT HEPABHOMEPHOCTH HArPy3KU
m — MOJIyJIb 3alleTIIICHUS

b, — mmpuHa Koyeca, MM

[oF] - monmyckaeMoe HampsHKeHUE U3ruoa.

Ecnu op<[oF] TO 3yObsl IIECTEpHU YCIOBHIO IPOYHOCTH HA U3rHO YIOBJIETBOPSIOT. MexoceBoe
paccTOsiHUE OMpeAeNseTcss M3 YCIOBHS KOHTAKTHOM HPOYHOCTH U OKPYIVISETCS B OOJBIIYIO
CTOPOHY, MIOATOMY IPOBEPKa Ha KOHTAaKTHYIO IIPOYHOCTH HEllenecooOpa3Ha.

Ot4er 0 npoaeIaHHOI padoTe J0IKEH COAEPKATD:
1. Tema 3ansaTHS;
2. llens 3ansatus;
3. UcxoaHble JaHHbBIE U3 TaOIHIIEL,
4. Pac4eThl.
8. BriBog.

Conep:xanue 3aganus:

PaccuuTath npsMo3y0yro nepeady 0JHOCTYIIEHYaTOr0 HUIMHIPUIECKOTO pEAyKTOpa
IIPUBOJA KOHBEHEPa, BBIIIOIHUTD IIPOYHOCTHON pacyeT Iepeladn 110 KOHTAaKTHBIM HalpsikKe-
HUSIM U OTIPEJICNIUTh TapaMeTphl 3JIeMEHTOB 3aleruieHus. VicXxoaHble JaHHbIe HE00X0AUMBIE
JUISL PELICHUs] CBOETO BapuaHTa 3aJauu, BBIOpATh U3 TaOJIHIIBL:
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UnnnHapuyeckuii 3ybuaTbii pegyKktop

0 .
N-aiizm MoLHOCTb Ha Beayllem Baly, | YacToTa BpalleHus Beay- | YactoTa BpalleHWs Beso-
P, KBT Liero gana, Ny, MUH ™ MOTO Bana, Ny, MUH -
1 0,8 930 310
2 0,8 930 232
3 1,0 950 380
4 1,0 930 465
5 1,1 930 330
6 1,5 1420 284
7 1,5 950 238
8 1,5 930 600
9 1,7 1420 226
10 1,7 930 640
11 2,2 720 228
12 2,2 950 235
13 2,2 1420 290
14 2,8 930 330
15 2,8 950 258
16 2,8 1420 226
17 3,0 720 28
18 3,0 960 480
19 3,0 1420 286
20 4,0 730 330
21 4,0 960 342
22 4,0 1450 460
23 4,5 950 526
24 5,5 725 580
25 5,5 730 456
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26 5, 950 676
27 5,5 1450 580
28 7,0 980 544
29 7,0 1440 515
30 7,5 970 606
31 7,5 1460 462
32 10 980 398
33 10 1460 580

IIpakTnyeckoe 3ansitue Ne21
HaunmenoBanmue: «BpimoHeHHE pacueTa Bajga Ha MPOYHOCTh U JKECTKOCTD.».

I_[e.m, 3aHﬂTI/Iﬂ:Hay‘II/ITBCH MMOCTPOCHUIO SIIIOP KPYTAIIUX U I/ISFI/I6aIOH_[I/IX MOMCHTOB H IIpOU3-

BOJUTH IIPOCKTHBIA pacyeT BaJa.
Heo0xonumpble maTepuasbl:
1. Terpaap a1 NPpaKTUYECKUX 3aHATUH.

2. MeTtoauyeckue YKa3aHus 110 BBIITOJIHCHUIO ITPAKTUYCCKUX 3aHATHN O AUCHUILIINHE « TeXHH-

YCCKasd MCXaHUKa».

3. MHKpOKaJIBKYJ'IHTOp U KaHIICIAPCKUC ITPUHAATICIKHOCTH.

Ilopsiiok BbINOJTHEHHS 32 JaHUS:
1. 300pa3uTh pacuyeTHYIO CXEMY.
2. BeimucaTh UCXO/IHBIE JaHHBIC U3 TAOIUIIBI.
3. 3aMeHUTH JACUCTBHE OTIOP MOIIIUITHAKOB CHJIAMH PEAKITUH.
4. OnpenenuTh Bpalarouuii MOMEHT.

M, - Bpamaromuii MoMeHT, Hem

P — momnocTs, BT

— yTJ0Basi CKOPOCTh, paj/c

PIt

5. BpuncnuTe Harpy3Kku, IpWIOKEHHBIE K Baly:

- OKPY’KHBIC CUJIBI
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-pammanbubie cuitbl Fr=F stga. o- cramaptasIii yron 3anerutenus o=20", tg20°=0,364.
F;1=0,364°F,
F1»=0,364F,

OrnpenenuTts peakiuu ornop OT PaAHaIbHOIO YCHIIHS
Onpenenuts peakuy ornop OT OKPYKHOTO YCHIIHS
OmnpenenuTs B XapaKTEPHBIX CEYEHHSX 3HAUCHUS N3THOAIOIUX MOMEHTOB My 1 M.

BBIYUCIUTh TOJHBIN U3rHOAOITUH MOMEHT HOTIPEICIUTh B KAKOW TOYKE CEYCHHUE SBIISCT-
Cs1 OTIACHBIM.
5. OnpenenuTh SKBUBAICHTHBI MOMEHT

R

6. DmIopbl KPYTAMIMX U U3THOAIOIUX MOMEHTOB;

7. OnpeneneHI/Ie OKBHUBAJICHTHOI'O MOMCHTA JId OIIACHOI'O CCUCHUA,

8. OmpenenuTs TpeOyeMblii 0CEBO MOMEHT COMPOTHBIICHHUS:

5. Tlogbop nomnepeuynoro ceuenus Bana; OnpeaenuTs AMaMeTp BaJa.
JUIs CIIOIIHOTO KPYTJIOTO CeUeHUs

6. BreBog.IlonyduenHoe 3HaueHUE TUaMeTpa Bajia OKPYTJIUTh A0 OIMKalIIero 4eTHOro
(WJIM OKAaHUYMBAOIIETOCS Ha TISATH) YHCIIA.
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OT14eT 0 NpoeIaHHOI padoTe J0J/IKEH COAEPXKATD:

1. Tema 3ansaTus;

2. lenpb 3aHATHS;

3. Mcxoauple maHHble U3 TaOIHIIGL;

4. N300pakeHue Bajia U CUJIIOU CXEMBI;

5. IlocTpoeHue 3MmIop KPyTSIIEro MOMEHTA U M3rHOAI0IINX MOMEHTOB.
6. IIpoekTHBIN pacyeT Baja.
7. BoiBox

Conep:kanue 3a1aHus:

Jis cTanbHOTO Bajla MOCTOSHHOTO TIONEPEYHOT0 CEYEHUs C IBYMS 3yOUaThIMH KOJIECaMH, Iepe-
JIArOIIero MOIHOCTh P, kBT, pu yrioBoii ckopoctu @, pag/c. Onpenenuts BEpTUKAIBHBIE U TO-
PU30HTAJIbHBIE COCTABIIAIOLINE PEAKIIMU OAILUITHUKOB, IOCTPOUTH MIOPY KPYTAIIUX MOMEH-
TOB, HOCTPOUTH SIIOPHI U3TUOAIOLIMX MOMEHTOB B BEPTUKAJILHOW U TOPU30HTAJIBHOM III0CKO-
CTSIX, BbIomHUTE NOoA00p ceueHus Baja. Bas BBIOIHEH U3 CTaM ¢

=160MMaCxeMy CBOEro BapuaHTa CM. Ha puC. U B TabuIe.

Ne Bapmanra Ne cxemsr (puc.12) P, xBt o, pan/c
01 1 15 38
02 2 25 45
03 3 20 30
04 4 32 54
06 6 40 65
07 7 35 70
08 8 38 52
09 9 22 38
10 10 60 80
11 1 46 84
12 2 48 70
13 3 46 75
14 4 34 76
15 5 26 54
16 6 59 98
17 7 28 56
18 8 47 65
19 9 53 78
20 10 25 52
21 1 62 98
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60
40

41

75

36
84
58

80
46

30
27

17
23

18
40
24

36
26

10

22
23

24
25

26

27

28

29
30
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IIpakTnyeckoe 3ansiTue Ne23

HaumenoBanue: «BbllToJIHEHNE pacyeTa IIIOHOYHBIX COCIMHEHUH U IUTMLIEBBIX COCIUHEHUN.».
Heab 3anaTusa:HayunTbcs BHIIOMHATE PacUYETHIINOHOYHBIX U IIJIUIEBBIX COEAUHEHUHN.
Heo0xonumpble maTepuasbi:

1. Terpanb 1 MPaKTUYECKUX 3aHATUM.

2. MeToau4ecKue yKa3aHus 110 BBIIIOJIHEHUIO TPAKTUYECKUX 3aHATUH MO0 AucHUIInHe « TexHu-
YeCcKasi MEXaHUKay.

3. MUKpOKaJIBKYJISTOP U KAaHLEIAPCKUE PUHALICKHOCTH.

HOpﬂ)IOK BbBIINNOJTHCHUA 3aJaHUA:

1.
2.
3.

e

10.

11.

12.
13.

14.

N300pa3uth pacyeTHyIO CXeMy.
Brinucars ucxoanbie JaHHBIE U3 TaOJIULIBI.
[To nuametpy Bana d ompenenuTs pa3Mepsl MONEPEUHOTO CEYEHUS IIMOHOK UM Pa3Mephl U
YHCI0 3yOheB IUTUIIEBOTO COSAMHEHHUSL.
Jlonyckaemoe HanpsbKeHUe cymsamust [ Ocyy| onpenensieTcs npeaeaoM TeKy4eCcTH O7U 3aBUCUT
OT BHUJIa MPUIIO)KCHHON HATPY3KHU U XapaKTEPUCTUK MATEPHUAIOB KOHTAKTUPYIOIIUX JETAJICH.
3HaueHue [ ocy] BRIOMpAeTCs B pacyeTe Ha HAUMeHee NMPOYHbIi MaTepHuaJl UxX TeX, U4TO
HAXOJSATCS B KOHTAKTe.

Torna

[ocul = o7/ [s], (6.1)

raeor- npeaen tekydectd, Mlla; [s]- koaddurment 3amaca.

[Tpu HepeBepCUBHOM HArpy3Ke, Majao U3MEHSIOIIEHCS M0 BeIMYUHE, MPUHUMAIOT KO3 uiiu-
eHT 3amaca [s] =1,9... 2,3, a npu yacThIX MyCKax M OCTaHOBKax - [s] =2,9... 3,5; npu peBep-
CUBHOM Harpy3ke ko3 dunneHt 3anaca nopsimanT Ha 30 %.

Jlonyckaemple HampsKEHUs HAa Cpe3 JUIsl MIMOHOK OOBIYHO MpUHUMAIOT [7cp] = 60... 100
MIla (MeHblIee 3HaUEHNE TPUHUMAIOT NPU TMHAMUYECKUX Harpy3Kax).

Jlns muneBbIX COeAMHEHUM (akTHUeCKHe HANpsyKEHUS CUIIBHO 3aBUCAT OT KOOPAMHATHI
paccMaTpuBaeMOil TOYKHM Ha NIIUIE M MO3TOMY OHHM OKAa3bIBAIOTCS 3HAUUTENBHO OOJIbLIE

CpeIHUX. DTO 00CTOSTENLCTBO MOXKHO YUECTh, €CJIM YMEHbBILATDH JTOMYCKaeMble HANPSKEHMUS,
yBeNMUYUBasi pu 3ToM KodduumeHTsl 3amaca. [Ipu cratuyeckoil Harpy3ke JOMyCKaeMble
HaIPSKEHUST CMSTUSI MOKHO NMPUHUMATH [ ocy| = 80... 120 MIla nipu TBep1OCTH MOBEPXHO-
cty numues HB < 350 u [ocy] = 120... 200 MIla npu TBepIOCTH NOBEPXHOCTH LUINLEB
HB> 350. B ciydae mogBMKHOIO COEOUHEHMSI AONYCKAaEMble HANPSKEHUS YMEHBIIAIOT B
JIBa pasa.

IIpoBepuTh NPOYHOCTH IJIEMEHTOB COETUHEHUS B COOTBETCTBUH C BUJAMU pa3pyLICHUS.
[Tpu3zmaTHyeckue NIMOHKY UMEIOT NMPSMOYTOJIbHOE ceueHue. CTaHaapT npeaycMaTprUBaeT
JUISL K&KJIOTO TMaMeTpa Bajia ONpeJlelIeHHbIE pa3Mephl ONEePEeYHOro ceueHus mmnoHku. [lo-
3TOMY MpHU MPOEKTHBIX pacyeTax pasmepsl b u h npuHUMaroT U3 Tabnuibl b4 u onpexnensior
pPacUYeTHYIO IJIUHY [p IITIOHKH

I , (6.2)
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15.

16.

17.

18.

19.

20.

21.

22.

23.

Jnmuny mmonkul = [p+ b BRIOMpAIOT U3 cTaHmapTHOTO psiaa (tabmuma b4). nuHy cTymuis
lcr Ha3Havarot Ha 8...10 MM Oosble AymMHBI MIOHKU. Eciiu mo pesynerataM pacdera IImo-
HOYHOI'O COEIMHEHMS MOIY4aroT JIMHY CTYNHLBI [cr > 1,5d, TO BMECTO HIIOHOYHOIO LiEje-
coobpa3Hee MPUMEHUTH HUTUIEBOE COSAUHEHHUE WM COSUHEHUE C HATATOM.

[TprynHO# pa3pylieHUs] MIIMOHOYHOTO COEAWHEHHS, MOMHUMO HOPMAJbHBIX IIACTHYECKUX
nedopmaruii, MOKET OBITh IUIACTUYECKHA CIBHT (Cpe3), BhI3BAaHHBI HAMOOJBITUMHU Kaca-
TEIbHBIMU HAIPSXKEHUSIMHU.

U Toraa mmoHKH MpOBEPSIOT Ha CPe3

OpnHako ecny pa3Mepbl MONEPEYHOr0 CEYEHUs IIMOHKH B 3aBUCMMOCTH OT JMAaMeTpa Baja
BBIOUPAIOTCS. M3 HOPMAIBHOTO Psifia, TO BBIMONHITh TAKOH pacdyeT HEeT HEOOXOAMMOCTH, TaK
KaK yCJIOBHE IIPOYHOCTHU Ha CPE3 BBIIOJIHACTCS ABTOMAaTUYECKU.
CermMeHTHBIE IIMOHKU. Pa3Mepbl CErMEHTHBIX IIMOHOK PEKOMEHIyeTCs BHIOMPATh B CO-
OTBETCTBHH C JaHHBIMU TaOnHIbl bS . Pacyer cerMeHTHBIX IIMOHOK MPOBOAMUTCS B Op-
M€ ITPOBEPOYHOTO U BBITIOJIHIETCS MO TOM K€ METOJMKE U MO TeM ke (popMmyiaM, 4To U
pacyer Ha CONPOTUBIICHUE CMATHUIO JIJIS MPU3MATHYECKUX IIITOHOYHBIX COCIMHEHUM.

Torna

(6.4)

[TpoBepka coenvHeHuUs: Ha cpe3 ocyliecTBiseTcs mo ¢dopmyne (6.3), mpuHUMast Ipu SToM  [p
=1l
HITrdTOBBIE COETUHEHUS.

JuameTp dyy v pacdeTHyro JUIMHY TU(TA (HUIMHAPUIECKON IIMOHKK) [p B IEPBOM IPH-
ONMMKEHUH IPUHUMAIOT 110 COOTHOLLICHHUSIM B 3aBUCUMOCTH OT JuaMeTpa Bana d :

dy= (0,13...0,16)d; Ip=(3...4)d, (6.5)
u yrousstoT o ['OCT (tabnuua BS).

- mTUQT PACIOIOKEH MapajuIeIbHO OCH BpamieHUs(pUCYHOK 6.8) coenMHEHHE TMPHU ITOM
obecrneunBaeT nepenadyy MOMEHTa BpalieHus 1.

[Tpu Harpy>keHWU BHEIIHUM MOMEHTOM B MIPOJOJIHHOM CEUEHUH ITU(TA MOSBISIOTCS Kaca-
TebHBIC HAMPSHKEHUS, KOTOPhIE HE MOTYT MPEBBINIATh Mpe/iesia TEKY4eCTH MpHU CABUTE.
YcnoBue IMPOYHOCTU Ha COMPOTUBIICHUC CPLC3Yy HJIA OCCBOIO H_ITI/I(bTOBOFO COCANHCHUA MOXK-
HO 3aIucaTth Kak
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(6.6)

24. YcnoBue OTCYTCTBHUSI HAa MOBEPXHOCTH KOHTAKTA IJIACTHUECKUX NedopManuid (CMATHS), BbI-
3BaHHBIX HOPMaJIbHBIMH HAINPsKCHUSIMU, 3aIUChIBacTCs B BUe (cM. hopmyiy (4.29)

(6.7)

25. Ilo yka3zaHHBIM (opMyJaM MOXHO ONPEIEIUTh JUIMHY IIMOHKH, 33AaBIIUCh €€ AUAMETPOM,
WM 32/1aBIIUCH €€ JUIMHOM, HAUTH AUaMEeTp IIMOHKH.
- WTU(T YCTAHOBIIEH B PaUaIbHOM HampaBleHUH (PUCYHOK 6.2).

26. 3nech Kaxkaasi MIOBEPXHOCTh cpe3a IpeacTabiser co0oil kpyr. Kak yxe Obl1o ckazaHo
BbIIIIe, B MOMEHT Cpe3a Ha ATHX MOBEPXHOCTAX JIEHCTBYIOT KacaTeIbHbIC HAMIPSKCHHUS,
paBHBIE IIpeIeTy TeKy4eCTH Mpu cABUre. Toraa ycaoBre MPOYHOCTH HA COMPOTUBIICHHE
cpe3y uMeeT BHUJL

) (6.8)

TIe [ - YACIIO IOBEPXHOCTEN cpesa.
27. lllnuieBble cCOEqUHEHU.

CwmsTre 1 U3HOC pabovrX MOBEPXHOCTEH 3yObeB CBSA3AHBI C OJHUM U TEM XKe MapaMeTpoM —
HaANPSDKEHUEM CMSITHS Oy . DTO MO3BOJISIET pacCMaTPUBATh Oy Kak 0000IIeHHBIN
KpUTEpUHN pacueTa W Ha CMATHE U HA U3HOC, IPUHUMAS TIPU 3TOM [ O¢ys | HA OCHOBE OIIBITa
AKCIUTyaTaIMH MOJO0OHBIX KOHCTPYKIHA. Takoil pacder OyJeT Ha3bIBaTHCS YIPOIIEHHBIM
pacdeToM 1Mo 0000IEHHOMY KPUTEPHIO.

[Tpy IPOEKTHPOBOYHOM pacyeTe NUTHIIEBBIX COSIMHEHUH ITOCIIe BBIOOPA Pa3MEepPOB CEUCHUS
3yObeB 110 cTanAapty (Tabmuiel b6 u b7) onpenenstor nnuHy 3yObeB /U3 yCIOBHUS TPOYHO-
CTH 110 HampspKeHUsIM cMsTHs (cM. popmyay 4.30 [1, ¢.140])

) (6.9)
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rae Kz — kodpuuueHT HepaBHOMEPHOCTH pacIipeIelIeHUs] Harpy3Ku MeX Iy 3yObsimu (3a-
BUCHUT OT TOYHOCTH U3TOTOBJICHUS U yciIoBHid paboTer), K3 = 1,1... 1,5.

28. 'eoMmeTpuyeckre pa3Mephl MIIUIA BEIYUCIAIOT B 3aBUCUMOCTH OT HUIMIIEBOTO COCIUHEHUS.
Tak 1151 TpsIMOOOYHBIX IILTULIEB

, ; (6.10)

JJIA 3BOJIBBCHTHBIX

d,=mz, h =m. (6.11)

29. Ecnu nonyyaercs, 4to [>1,5-d, To U3MEHSIOT pa3Mepsbl, TepMOOOPAOOTKY UITU MPUHUMAIOT
JIpYroi BUJ COCAUHEHUS.

Jlnuny ctynuisl npuHUMaroT [er = [+ 4... 6MM u Oosiee B 3aBUCUMOCTH OT KOHCTPYKIIMH CO-
€/IMHEHMS.

Conep:xanue 3a1aHus:

3apaua 1. 3y0yaTtoe KoJIecO, paCCUMTAHHOE JJIsl Mepeayr OKPY>KHOTO ycumnusi F; , co-
€MHEHO C BAJIOM JHMAaMETPOM d MpU NOMOIIM NMPU3MAaTUYECKON IMOHKH (pUcyHOK 6.1). Ompe-
JEJIUTh HEOOXOIMMYIO ITTMHY IIMOHKH, €CIIH TUaMeTp JeIUTENbHONU OKpYX)HOCTH D ; , MaTepuain
mectepHu U Bana - Cranb 40X, Marepuan MMoHkKy - ctains Ct 6 (Tabmuna 6.1).

r - ) ] 2‘%_ L. ~
— I/
° Pucynox 6.1 o Pucynok 6.2

Tabnvua 6.1
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BapuaHTbl
1 2 3 4 5 6 7 8 9 10
F:, kH 4 6 8 10 | 45 | 55 | 6,0 | 80 |10,0]| 12,0
dmw | 30 | 40 | 30 | 40 | 50 | 60 | 40 | 50 | 50 | 60
D;,mm | 150 | 160 | 175 |190 |200 |220 |210 |250 |280 |300

3apaua 2. LuanHgpuryeckas WecTepHA 3aKpensieHa Ha Baly NPy NOMOLLM LUAUHAPUYECKOrO WTHdTa

(pucyHOK 6.2). MpoBepuTb WITUGT Ha CPes, eCIM MOMEHT, NepeaasaeMblii lWwectepHein T (Tabnumua 6.2).

Matepuan windTa - ctanb CT 6.

Tabnnua 6.2
BapuaHTel
1 2 3 4 5 6 7 8 9 10
T, Hm 60 | 65 | 80 | 90 | 100 | 8 | 8 | 70 | 75 | 95
d, Mm 18 | 22 | 24 | 26 | 28 | 30 | 32 | 34 | 36 | 38

3apaua 3. Noaob6patb no FOCTy HeNOABMMKHOE LANLEBOE COeIMHEHME LLIECTEPHU C Ba/IOM

(pcyHOK 6.3) M NpoBEPUTL €€ HA MPOYHOCTL. [lnameTp Bana d u MOMEHT T, nepesilaBaemMblii BasioMm,
npueeaeHbl B Tabaunue 6.3.

Pucynox 6.3
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Pucynox 6.4
Tabnvua 6.3
BapuaHThl
1 2 3 4 5 6 7 8 9 10
T,H-m | 200 | 220 | 250 | 230 | 260 | 240 | 320 | 300 | 360 | 400
d,mm | 32 36 34 38 40 45 56 48 52 60

3agaua 4. [logoOpaTh W MPOBEPUTH CETMEHTHBIE IITIOHKH, C TMOMOIIBI0 KOTOPBIX MepeaaeTcs
OKpY’KHOE ycuiue F; Ha IKuBe TuaMeTpoM D, eciii HapyXHbIH aAuamerp Baia d(pucyHok 6.4, tabnuua

6.4).
Tabnuua 6.4
BapuaHThbl
1 2 3 4 5 6 7 8 9 10
d mm | 32 38 30 25 20 28 30 30 25 38
F,kH | 1,0 | 1,25 | 1,5 |1,75| 2,0 2,25 | 2,5 |2,75| 3,0 | 3,2
D, mm | 450 | 400 | 300 | 200 | 100 | 150 | 200 | 250 | 150 | 200
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3anaua 5. Brynounas mydTa, coequHsIOMAs IBa Bajla TMaMeTpaMu d, TiepeaeT KPYTAIMUd MO-
MeHT T (Tabnuma 6.5) ¢ MOMOIIBI0 MPU3MATHYECKHUX MIMOHOK (pUCyHOK 6.5). U3 ycrnoBus paBHO-
MPOYHOCTH Bajla U LIMOHKU OINpPENEINTh pa3Mephl nocienHei. Ban m3roraBnuBaercs u3 cTainu

Cr5
i
i = b
Al Ll Al S & ‘
v oz )
lﬁ" | Jf N
L .
Pucynox 6.6
Pucynox 6.5
Tabnanua 6.5
BapuaHThl
1 2 3 4 5 6 7 8 9 10
T,H-m | 200 | 300 | 350 | 400 | 480 | 520 | 600 | 700 | 800 | 900
d, Mmm 30 36 38 42 45 50 52 58 50 60

3amaua 6. biok mecrepeH KOpoOKM Tepenad MOCAaXEH Ha IIIMIEBOM Bal ¢

HOMHWHAJIBHBIMHU pa3dMepaMn

(pucyHok 6.6). Matepuan paboyux MOBEpPXHOCTEH -

Crans 45, nepenaBaeMblil kpyTaummii MomeHT 7 (Tabmuna 6.6). BBIMOIHUTH HpPOBEPOUHBIN

pacyeT Ajid IJINICeBOro COCAUHCHUA.

Tab6numa 6.6

BapuaHThbl

1 2 3 4 5 6 7 8 9 10
T,Hm | 480 | 520 | 560 | 600 | 640 | 680 | 720 | 760 | 800 | 840
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zxdxD

6 X
28 x
34

8 x
32 x
38

8 x
36 x
42

8 x
42 x
48

8 x
46 x
54

8 x
56 x
65

8 x
62 x
72

10 x| 10 x
72 x |82 x

82

92

10 x
92 x
102

3amaua 7. [logoOpate mo ['OCT cermeHTHBIC MIMOHKH (PUCYHOK 6.7) ISl THIB30BOM
My(QTBl U IPOBEPUTHh €€ Ha MPOYHOCTH. J[MaMmeTp Baja d U MOMEHT, IepeaaBaeMblii BajoMm 7,
npuBe/ieHbI B Tabmuie 6.7. Matepuan mmoHku - Ctans 45, ctynuibl kojieca — uyyryH CY 18.

i

L

(LD

d

IS IS |
‘w2 N[y
AN, 'V/

Pucyrox 6.7 , _ A
Pucyrok 6.8
Tabnuuya 6.7
BapuaHTbl
1 2 3 4 5 6 7 8 9 10
T, Hm 40 60 80 | 100 | 45 55 60 80 | 100 | 120
d, mm 16 18 20 22 25 28 30 32 36 38

3agaua 8. 3yOuaroe Kojeco 3aKperyieHO Ha Baldy d NpH MOMOUIM LMJIMHIPUYECKOM
mnoHku (mrudra) auamerpoM dyy u anmHo# Iy (pucynok 6.8). Ilpu meperpyske mepemauu
IIMOHKA OKa3ajach cpe3aHHoi. OnpenenuTb OKpYy)KHOE YCHIIME Ha KoJjiece tuameTrpoM D;, mpu

KOTOPOM HPOU30LIEIN Cpe3.

Tabnuua 6.8

BapuaHThl

1

10
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d, MM 50 60 | 60 | 90 | 55 | 35 | 40 | 70 | 80 | 75
du, mm | 8 8 10 | 12 8 6 6 10 | 12 | 10
D;, mm | 200 | 250 | 300 | 350 | 400 | 450 | 350 | 400 | 450 | 500
Ly, Mm | 25 30 | 40 | 36 | 30 | 20 | 25 | 40 | 40 | 30

3amaua 9. Ha BeixogHOM Ban peaykropa ¢ pasmepamu d u 1 (pucyHok 6.9, Tabiuia 6.9)

HaCa)XeHa 3Be3/704Ka poiuKoBod menu. [TomoOpaTe M MPOBEpUTh HA MPOYHOCTH HUTUIIEBOE

(9BONIBBEHTHOE) coeAuHeHue. Bpamaromuii MoMeHT Ha Basly T. Marepuas Bajla U 3BE3J0YKU —

cranb 45.
7
J E}
A
// i
Pucynox 6.9 Pucynok 6.10
Ta6muma 6.9
BapunaHTbl
1 2 3 4 5 6 7 8 9 10
d,mm 25 30 40 50 45 35 20 55 60 65
[, Mm 50 50 30 40 30 40 40 50 50 30
T, Hm 500 | 600 | 700 | 800 | 900 | 800 | 700 | 900 | 800 | 950
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3agava 10. OnpenenuTs NpeaesbHbIN BpalllalOIIMii MOMEHT, KOTOPBIA MOKET NepeaaTh
HpI/ISMaTI/I‘-IeCKaSI IIITOHKA I[HHHOP'I
tabnuia 6.10). [llmonka u3rorosneHa - Ctans 45. Matepuan Bana - Ctanp 40.

Tabnnua 6.10

[ ycraHOBIEHHas Ha Bany auameTpoM d (pucyHok 6.10,

BapuaHThbl
1 2 3 4 5 6 7 8 9 10
d,mm | 25 30 35 40 45 50 55 60 70 75
[, Mmm 32 45 63 70 70 80 | 100 | 110 | 110 | 125
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IIpakTHyeckoe 3anaTHE No23
HanmenoBanue: «BbIIIOJIHEHUE pacdyeTa CBApHBIX COCOUHEHUI».

Hean 3anaTusi:HayduThbCst BBIMOTHATD pacdyeThl CBAPHBIX COCIUHECHHM.

Heo0xoaumble MmaTepuaibi:

1. Terpaab AJist PaKTUYECKUX 3aHSATHM.

2. Meroanueckue yKa3aHus 10 BBIMOJIHEHUIO MPAKTUYECKUX 3aHATHI M0 quciuruinie « TexHu-
yecKass MEXaHUKa.

3. MUKpPOKQJIBKYJISATOP U KaHUEISIPCKUE TPUHAIJICKHOCTH.

HOpﬂ)IOK BbIITOJTHCHHUA 3aIaHUA

1. U300pa3uth pacyeTHYIO CXEMY.

2. BeinucaTb UCXOAHBIE JAHHBIE U3 TaOJIMIL

3. Beibupatot ciocob cBapku (pydHast 2JICKTPOAYTOBasi, aBTOMAaTUYECKas ¥ T.J.) WIH
Ha3Ha4yaroT COIVIACHO 3a/IaHUIO.

4. TlpunumaroT (WIM Ha3HAYaAIOT COIVIACHO 3aJ]aHUIO) THII JIEKTPOJa U MaTepual, cBa-
puBaeMbIX aeranei. s AyroBoil cBapku MPUMEHSIIOT 3JIEKTPOAbl C Pa3IMuHON 00Ma3KoM, Uiu
MOKPBITUEM, 00€CIIEYMBAIOLIMM YCTOWYMBOE FOPEHUE IyTU U 3aIIMTY MaTepuaia IiBa OT Bpea-
HOTO BO3JIEUCTBHS OKpY’Karolled cpenpl. [ cBapkM KOHCTPYKLMOHHBIX CTAJIEH NPUMEHSIOT
anekTpoibl: 942, D42A, 246, D46A, 250, 950A u ap. Yucno nociie OyKBbl D, YMHOKEHHOE HA
10, o603HayaeT MUHMMaJIbHOE 3HAYEHUE BPEMEHHOI'O COIPOTHUBIIEHUS METajla IlIBa, U3Mepsie-
moro B MIIa. BykBa A 0603HauyaeT MOBBILIEHHOE KAYeCTBO 3JIEKTPOJIa, o0eceyrBarolee nouy-
yeHue 0oJiee BHICOKUX IJIACTUYECKUX CBOMCTB MeTallla IIBa.

5. OHpeIleJIﬂIOT AOIIYCKACMBIC HAIIPAKCHHA AJIA OCHOBHOT'O MaTCpUalia U MaTCpHralia
CBAapHOTO MIIBA.

I[OHYCKaeMBIe HAIIPSKCHUA paACTAXKCHUSA OCHOBHOI'O METaJllia

[op] = o7/ [s], (3.1)

r7iecy- npejes TeKy4ecTd OCHOBHOro Metaia (Tabnuua Al); [s] — nonmyckaemsbiit koag-
¢unmenT 3anaca npouHoctH ([s] = 1,2... 1,8 mng Hu3KkoyrinepoaucTeix u [s] = 1,5... 2,2 nisg Hu3-
KOJIETMPOBAHHBIX CTalieil) - Oobllee 3HaUeHUE MPH TPYOBIX pacderax; €clid pa3pylleHHe co-
IPSDKEHO C TSKEJIBIMU IOCIIEICTBUSAMU, TO 3HaYEHME [ 5| HOBBIIAIOT B 1,5... 2 pa3a.

Jlommyckaembie HaNpsHDKEHUS 711 CBAPHBIX IIBOB [ 0] TPU CTAaTUYECKOM HArpy3Ke 3a1at0T

B JIOJISIX OT JIOIMYCKAaeMOT0 HaNpshKeHUsl [Oop| Ha pacTsKeHHWE OCHOBHOTO MeTasia (Tabivia
3.11)

Tab6muna 3.11

Buj TexHOMOrMUecKoro mpoiecca JlonyckaeMble HAIIPSHKCHUS B [IBAX MPH
CBapKu
paCTH)KeHI/II/I CXXaTun Cpe3e
orl / ’
[ [oexd (7]

ABTOoMaTHuecKas 1moj (Garocom, pyd-
Has sekTponamu D42A u D50A,
KOHTAKTHAas CTBIKOBAs

[or] [or] 0,65-[op]
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Pyunas nyroBas snektponamu 942 u
350, ra3oBas cBapka

0,9-[or] [op] 0,6:[op]

B cnydae eciiv cBapMBaIOT 1eTad ¢ Pa3JIHYHBIMUA MEeXaHUYeCKHUMH CBOiCTBAMM, TO
pacueT JI0NMyCKaeMbIX HANIPSKEHU BeaeTcs IS MaTepualia, 00J1a1aiomero
HAMMEHbIIMM 3HAYEHHEM Mpe/iesia TeKy4ecTH.

6. CoCTaBIAIOT paCUETHYIO CXEMY COSAMHEHUS, IPUBES €€ K cCXeMaM, U3JI0)KCHHBIM B
KOHCIHEKTE JICKIIUUI

BHemrnue cuiibl, AEHCTBYIOIME HA COSMHEHHE, CIEAyeT IEPEHECTH B LICHTP TSKECTH
CBApHOTO IIBa B COOTBETCTBUU C MIPABUIIAMH TEOPETUYECKON MEXaHUKH, TIPU 3TOM CHJIbI,
JCUCTBYIOIIHUE TOJ] YTIIOM K IUIOCKOCTH CBApHBIX IIBOB, HEOOXOANMO Pa3I0XKUTh Ha
NEPIEHIUKYJIIpHBIE cocTaBisAoIue (pucyHok 3.11).

[Ipu nepenoce cuibl F; napauieabHoO cede MosBIsSeTCs

I JIOTIOJIHUTEIIbHO MOMEHT I1aphl CHJI PABHBIN
) = r M=Fl.
£ 2 a
- - o
F Fooon F i

F 1 1 pu niepeHoce CHITbl F BIOJb IUHUU JACHCTBUS
HUKAKUX OOITOJIHUTCIIbHBIX CUJI U MOMCHTOB HC
BO3HHKACT.
B 3agaue § ycuiine oT kaHaTa mpuiIoOkKeHOo K Oapabany

HECUMMETPHYHO M0 OTHOLIEHUIO K CTOMKaM, TI03TOMY
Pucyrox 3.11 U CHJIBI JIEHCTBYIOIINE Ha CBApHbIE MIBbI (R U R;)
OyayT pasnuysbl. s X ONpeseneHus Cienyer
COCTAaBMTH YPABHEHHS PABHOBECHS

OTHOCHUTEJNIbHO o1op / 1 2 — CTOeK F HCYHOK
3.12) " i R, ney

B 3amaue 10 CJICAYCT U3 YCJIIOBUA paBHOBECHUSA KOJIECA OTHOCUTCIIbHO OCHU BPAIlICHU S

OMMpCACIINTE YCUIINA Fl' , BBI3bIBAIOIHE CPE3 MIBOB HA COOTBCTCTBYIOIIUX AUAMETPAX Dl' .

[Ipumepsl pacueTHbIX cxeM Ui 3a1a4 1, 2, 3, 4, 6, 7,9 noka3anbl Ha pucyHke 3.13.
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Pucynok 3.13

7. Haznauatot kateT mBa. B 60JbIIMHCTBE CIy4aeB kK = Opin, TIAE Opin - MEHBIIAS U3 TOJIINUH
cBapuBaeMbIX jetaniel. [1o ycaoBusiM TeXHOIOTHH k> 3 MM, €CIH Oyin> 3 MM. MakcumanbHast
BEITMYMHA KaTeTa HEe OTPAaHUYMBACTCS, OJTHAKO MIBBI ¢ k>2(0 MM HCTIOJIB3YIOTCS PEIIKO.

8. OnpenenstoT JefcTBYOINE HAMPSHKEHUS OTIEIbHO JUTS KaXKA0T0 CUIIOBOTO (pakTopa
(cumbl, MoMeHTa). CKiaibIBasi HAPSHKEHUS, YIUTHIBAIOT UX HaIlpaBlIeHUE (€CIU HalpaBlieHUE
BEKTOPOB COBIMAJIAET, TO UX CKJIAbIBAIOT alre0pandecky, €CIIM BEKTOPbI MEePIEeHIUKYISPHBI,
TO UX CKJIa/IbIBAIOT T€OMETPUYECKH).

9. Ilpu NpoeKTUPOBAHUY CBAPHBIX IIBOB OOBIYHO U3 YCIOBUS MPOYHOCTH ONPEAEISIOT UX
quHy. [IpuHUMas npu 3ToM, 4TO JUIMHA (DJIAHTOBBIX MIBOB 00bIYHO He Oosiblie 50k, 1000BbIE
IBBI MOT'YT UMETh JIFO0YIO ATMHY. MUHMMAaIbHASUIMHA YTIIOBOTO 1B [y, cocTaBiseT 30
MM, YTO TIEpEKphIBaeT Ae(PEKTHl CBAPHBIX TBOB — HEMTPOBAp B Hadasle M KpaTep B KOHIIE.

3anaua 1. [IpoBepuTh NpoUHOCTH CBapHOTO coeAnHeHus (pucyHok 3.1). CoenuHenue
BBITMIOJTHEHO ABYMS YTJIOBBIMHU IIBaMH ¢ KareToM k . CoelMHEeHUe HarpykeHo cuiioi F(tabnuia
3.1). Marepuan neraneit - cranp Ct 3. CBapka py4Hasi.

F P
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Pucynox 3.1
BapuanTtst
1 2 3 4 5 6 7 8 9 10
Fa| 30| 35| 40| 45| so| eo| 55| so| 90|
. 40 50 30 50 40 50 40 40 40 30
’ 0 0 0 0 0 0 0 0 0 0
h 16 19 17 22 18 21 19 22 23 22
MM o 0 0 0 0 0 0 0 0 0
0, MM 5 7 8
Dek-
242 250 D42A
TpOa
3agaua 2. [IpoBepuTh TPOYHOCTH CBAPHOTO COSAMHECHHMSI, KPEISAIIETO OMOPHBIN IIIBEILIED,
umeronii Homep npoduist Ne, k cranbHOU TuUTe (pUCyHOK 3.2, Tabnuia 3.2). Martepuan
neranen — crtanb Ct 3. CBapka aBTOMaTH4eCcKasl.
Tabmuma 3.2
BapuanTsl
1 2 3 4 5 6 7 8 9 10
o 25| 30| 40| 45| so| 55| 60| 65| 70| 75
[, MM 350 320 300 280 400 380 360 450 400 500
No 5 8 10 12 14 16 18 20 22 24
p(z’;[ /4 /3 /6 /4 /3 /6 /4 /3 /6 n/4
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3anaua 3. [IpoBepuTh IPOYHOCTH CBAPHOT'O COSAUHEHUS, €CIIM Ha KOHIIE KJIEMMOBOTO
peIuara, IJIuHOM [ 1 TommmHOM O (pucyHok 3.3, Tabnuna 3.3) npunokeHa cuia F. Matepuan
poruara - Ctans 10. Pa3mep priuara y Mmecta cBapku a. CBapka pydHasi.

Tabmuma 3.3
. Fi
~ - F
il ; E ﬂ.' p— p—
ST T
I I 'F 2 o
—— r | ! 1
oo F%l — ol 1o AN 4\
1 | ) 1 |
Pucyrox 3.3 Pucynox 3.4
BapuanTel
1 2 3 4 5 6 7 8 9 10
F, xH 10 6.5 5 5 7 8 10 9 30 10
4, MM 65 55 55 60 70 80 90 75 100 50
1, MM 20 25 30 35 40 45 50 40 30 20
0 0 0 0 0 0 0 0 0 0
0, MM 5 6 7 8 10
Jnek- D42A 950 942 950 D42A
TPOBI

3agauya 4. Paccuntarh cBapHOE COeIMHEHHUE — JUIMHY 1IBa [(pucyHOK 3.4), Kpersiiee CTONKN
HEMOABIKHOTO Oyi0Kka K TuinTe. CBapka aBToMaTHyeckas. MaTtepuai cBapuBaeMbIX AeTanel -

ctanb Ct 5. TommuHa ctoek o (Tabnuia 3.4).

Tabauua 3.4
BapuanTsl
1 2 3 4 5 6 7 8 9 10
F, xH 20 21 22 23 24 25 26 27 28 29
h 16 15 12 15 16 15 13 15 12 11
» MM 0 0 0 0 0 0 5 0 0 0
ge’lzl /4 /3 /6 /4 /3 /6 /4 /3 /6 /4
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0, MM 6 8 10

ek
Tpo- D42A 250 242
IIBI

3agaua 5. [IpoBepuTh IPOYHOCTH CBAPHOTO COSAMHEHUS KPEIUICHUS TPYOBI K HETIOIBHKHOM
wmte A (pucyHOK 3.5) myTreM 0OBapKy IO KOHTYPY CBapHBIM IIIBOM C KaTETOM K, €CITH
HapYKHBIN auaMeTp TpyObl D, ToImmHa CTeHKH o (Tabimma 3.5). Matepuain TpyOsI -ctainb Ct
3. CBapka aBromaruueckas aiekrpoaamu I50A.

Tabauua 3.5
BapuanTsl

1 2 3 4 5 6 7 8 9 10

10 12 14 12 13

F, xH 50 60 70 80 90 0 0 0 0 0
D, 50 54 60 68 70 76 83 89 95 10
MM 2
O, MM 5 6 7 5 8 10 12 10 8 14

3agaua 6. PaccunraTh cBapHOE COeIMHEHHE U3 CephI'r, OJ0Ka U mBeiepa (pucyHok 3.6). Ha
010K AeiicTByeT cuna F, TONIIMHA CTeHKU cepbru O (Tabmnuia 3.6). Marepuan cBapuBaeMbIX
netaneit - Cranp 10. CBapka pyyHasi.

Tabauua 3.6
BapuanTsl

1 2 3 4 5 6 7 8 9 10
F, xH 5 10 7 8 9 10 12 14 12 13
h 16 20 15 20 25 15 12 20 25 30

MM 0 0 0 0 0 0 0 0 0

gé,lll /4 /3 /6 /4 /3 /6 /4 /3 /6 /4
Dnek
TpO- D42A 950 242
JIBI
0, MM 6 8 10
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Pucynox 3.6

3anaua 7. [IpoBepUTh NPOYHOCTH CBAPHOT'O COSAMHEHUS JIUCTA TOJIIUHON O C YTOJIKOM
(pucyHok 3.7), ecnu Ha KOHIIE / pbruara npuioxena cuia F (tabmuna 3.7). Marepuan peryara
- ctasib Ct 5. CBapka py4Has saekrpojgamu I350.

Tabmuua 3.7
BapuanTel
1 2 3 4 5 6 7 8 9 10

gH 20 30 40 50 40 30 40 50 35 40
l 10

65 55 55 60 60 65 90 75 50
MM 0
h, 12 15 11 13 14 10 14 10
MM 0 0 0 0 0 0 o | 1601 20
gg’m /4 /3 /6 /4 /3 /6 /4 /3 /6 /4
o 5 6 10
MM

3agaua 8. Paccuntarh cBapHOE COeTMHEHUE CTONKU PYUYHOH J1e0eKH C MIIUTON (PUCYHOK

i
F
3 | H
a « i
. | |
E\_ ] H\‘ 5._ i
Ll
\L{Iebz ¢ obeux '
CINOPOH - l -
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3.8). Cuna HaTspKeHHS KaHaTa HallpaBjieHa 1o yrioM «. [lonoxkeHue kaHara mo JjimHe
OapabaHa MpUHATH HanboJIee TsHKETBIM. PaccTosiHIE MEX Ty CTOWKaMU [, BRICOTa OCH
Oapabana h. Kpaiinee nmonoxeHue kaHaTa OT CTOMKY a (Tabmuna 3.8). Marepuain aeraneit —
Crans15. CBapka pyuHas.

Taomuua 3.8
BapuanTsl
1 2 3 4 5 6 7 8 9 10

F, xH 30 26 30 35 28 30 38 20 40 35
- 65 80 60 60 70 50 60 80 50 60

’ 0 0 0 0 0 0 0 0 0 0
I vt 50 45 40 50 55 60 40 60 80 70

’ 0 0 0 0 0 0 0 0 0 0

10 15 10 10 15 10 12

a, MM 0 0 0 80 0 0 60 0 0 80
& m/ Y w6 | w4 w3| we| wa| w3| we| wa
pan 4 3
O, MM 7 8
Oiex
TpoO- D42A 350
IIbI

3anaua 9. Paccunrtarh cBapHOE CO€IMHEHHE KPOHINTEHHA C TUTUTON (PUCYHOK 3.9).
CoennHeHre BHIMIOJIHEHO YIIIOBBIMHE IIBaMU C KaTeToM k . CoeJMHEeHHe HAarpy>KeHO CUITON
F(tabnuma 3.9). Matepuan netaneit -crans Ct 4. CBapka pyyHasi.

Taonuua 3.9

BapuanTsl

1 2 3 4 5 6 7 8 9 10

F, xH 10 35 40 45 50 20 35 30 25 50

24 35 30 50 40 35 28 25 36 46

[, MM

0 0 0 0 0 0 0 0 0 0
0, MM 5 7 8
DIex
Tpo- D42A 350 342
JTBI
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3agaya 10. PaccuurtaTrh CBapHbIE 1IBbI, COSAUHSIONINE 3yOUaThlii BEHEL KOJIeca C €ro IUCKOM
u auck co crynuiei (pucynok 3.10). IlepenaBaemast 3y04aTbiM KOJIECOM MOITHOCTH P,
yIJI0Basi CKOPOCTh @ U ero nuaMmeTpsl D u d npuseneHsl B Tadmuie 3.10 . Coenunenue
BBITNIOJTHEHO ABYMS YTJIOBBIMU IIBaMH € KateTaMu k; u k,. MaTtepuan 0601a 1 CTYNHIIBI —
Cranp 40, matepuan nucka ctaib Ct 3. CBapka pyuHas, 3JieKTpogaMu D42,

Taobmuua 3.10

BapuanTsl
1 2 3 4 5 6 7 8 9 10
P, kBt ; 350 40| 30| so| 60| 65| 55| 40| 50
w,c’! 3 18 22 10 25 30 30 26 24 30
H é 18 24 30 34 44 39 48 28 19
» MM 0 0 0 0 0 0 0 0 0 0
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4 10 12
d, Mmm 0 48 52 60 70 0 80 0 80 60
ki, MM 4 6 8
k>, MM 6 8 10

Pucyriox 3.10

Y4yeOHo-MeTOoAMYECKOE 0OOecnieueHHe U HH(POPMALMOHHOE 0O0ecleueHue:
OCcHOBHBbIE HCTOYHUKH:

1.

Apkymia, A.W. Texauueckas mexanuka. TeopeTruueckass MEXaHUKa U COMTPOTHBIICHHE Ma-
tepuanos [ Tekct]: yaeOnuk mist CIIO / AWM. Apkyma — M.: Beicmrast mikona, 2005. —
352c¢. - (Cpennee npodeccroHanibHOE 00pa3oBaHue).

Bepeuna, JI.W. Texunueckas mexanuka [Tekcr]: yueonuk nist CIIO / JI.U. Bepeunna,
M.M. KpacnoB — M.: Akanemus, 2010. — 288c. (Cpennee npodeccuonanbHoe o0Opa3o-
BaHWE).

Bunokypos, A.1. CO0OpHHUK 3a/1a4 IO CONTPOTHBIICHUIO MaTtepuanoB [ Tekct]: yueOHOE
ocoOue TSl yUaIIUXCsl MAIIMHOCTPOUTEIIBHBIX CIIEIIHATBHOCTEH TEXHUKYMOB/
A.N.BunokypoB — M.: Beicmas mkona, 1990. —383c¢. (Cpennee npodeccruoHanbHoe 00-
pa3oBaHMeE).
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4.

PomanoB,M. 5. CoopHuK 3a1au 1o nerainsm MamuH [Teker]: yue6HOe mocodue st yua-
mmxcst TexuukymoB / M. S1.Pomanos, B.A .Kacrantunos, H.A ITokpoBckmit. A.A.— M.:
Marmmmoctpoenue, 1984. — 240c. (Cpennee npodeccronanbHoe 00pa3oBaHueE).
@aiin,A.M. CO60pHUK 3a7a4 IO TeopeTHueckoil Mexanuke [Tekct]: yuebHoe mocodue ams
TexHuKyMoB / A.M.®aiin, M.: Beiciras mikona, 1987. — 256 c.

Opnaenu, A.A. Teopernueckas Mexanuka. CompotupiieHue MmarepuanioB [Tekct]: yueOHoe
nocobue st CITIO / A.A. Dpnenun, H.A. Dpnenn — M.: Axkagemus, 2010. —320c. (Cpen-
Hee MpogeccHoHaTbHOE 00pa30BaHHUeE).

I[OHOJIHHTGJ'[LHLIC HCTOYHHUKHU:

1.

2.

3.

Onodunckas, B.I1. Texunueckas mexanuka [ Tekct]: yueoHoe nmocodbue / B.I1. Onodun-
ckast. — M.: ®opym: Uuda-M - 2007. — 346 c. (IIpodheccuonansuoe obpazoBaHue).
bonorun, C.B. Teopernueckas mexanuka [Tekcr]: yueonuk nis CI10 / C.B. bonotun —
M.: Axagemus, 2010. — 256c. - (Cpennee npodeccuoHanbHOEe 00pa30BaHUE).

Bepeuna, JI.1. OcHoBbI TexHUYeCcKON MexaHuku [ Tekcr]: yuedHoe mocooue s CI1O/
JL.W. Bepeuna - M.: Akagemus, 2009. — 80 ctp.

INTERNET-pecypchbi.

denepanbHbIi caliT 0Opa3zoBaHus - http://www.edu.ru.

Teopernueckas mexanuka - http://www.twirpx.com/files/machinery/termech/
Texnuueckass MexaHuka - http://technical-mechanics.narod.ru/

TexHnueckas mexanuka - http://mehanikamopk.narod.ru/dm/main.html
Texnuueckas MmexaHuka - http://www.twirpx.com/files/machinery/ptm
Conpotusienue matepuaios - http://www.twirpx.com/files/machinery/sopmat/
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