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IHosicHuTEeIbHAA 3aIIUCKA
Ha3HayeHne MeTOAMYECKUX YKA3AHUHU

Hacrosimuii cOOpHUK SBISAETCS METOUYECKUM MIOCOOMEM ISl TPOBEACHUS MPAKTHIECKUX
3aHATHUH 110 TporpamMme yueOHOM TUCHUIUIMHEBI TeXHuYecKas MeXaHuKa /sl ClIeHalbHOCTH
23.02.07 Texuudeckoe 0OCTyKMBAaHUE U PEMOHT JABUTATENICH, CUCTEM U arperaroB aBTOMOOMIICH
JTHEBHOU (DOpMBI 00yUEHUS.

COOpHUK COCPKUT ONMHUCAHKE 3aJaHUN U MOPSIOK UX BBHIMOTHEHUS.

Paboueii mporpamMmMoii yueOHoO# muctuIInHbl TexHu4yeckas MexaHuKa IMpelyCMOTPEHO BbI-
HOJTHEHUE CIIEAYIOIUX PAKTUYECKUX 3aHATHIM:

1. «OnpeneneHue paBHOAECHCTBYIOIIEH MIJIOCKONW CHCTEMBI cxondieiics cuil. OnpeneneHue

YCUJIMH B CTEPKHAX (epMbl aHATUTUYECKHM CIIOCOOOM.»

«Pelenue 3a1a4y Ha ONpeieIeHUE OIIOPHBIX PEAKLIUI.

«OnpeneneHne ONOPHBIX peakuil B 0aJIOUHBIX CUCTEMAX.».

«OrnpeeneHne ONOPHbIX PEAKIUM B MOAILMITHUKAX BaJIa.».

«OnpeneneHne KOOPAUHAT LEHTPA TSXKECTU IUIOCKUX CEUSHHM»

«Pelenue 3a1a4 KUHEMATUKU. ».

«Penienune 3a1a4 TMHAMUKH. ».

«Pacyer Opyca Ha IPOYHOCTH IPU PACTSHKEHUM U cxxkathr. Onpenenenne ko3 dunmenra
3amaca poO4YHOCTHU. ».

«[IpakTryeckue pacueTbl Ha CPe3 U CMATHEY.

10. «OnpeneneHue ri1aBHbIX LEHTPAIbHBIX MOMEHTOB MHEPLIMM COCTABHBIX CEYEHUH, MMEIOLINX
0Cb CUMMETPHU.

11. «Pacyer Basia Ha MPOYHOCTH U )KECTKOCTh IPU KpyueHHUH. ParoHanbHoe pacnonoxkeHue
KoJiec Ha Baily. BeiOop palioHanbHOIO CEYEeHUs Bajia IPU KPYyUCHU.

12. «IlocTpoeHue 3Mm0p MONEPEUHbIX CUII U U3rHOAIOIINX MOMEHTOB ISl KOHCOJIBHBIX OaJIOK U
JIBYX OTIOPHBIX 0AJIOK».

13. «Pacyer 6an0k Ha MPOYHOCTH MPH U3TUOE, TOAOOP CEYECHUS.

14. «Pacuer Ha poyHOCTH NpH U3rude, noadop ceueHus. PanmoHanbHble GOPMBI TOMEPEUHBIX
CeueHM OasloK U3 MIACTUYHBIX U XPYNKUX MatepuasoB. [IoHsATHe 0 KacaTeNbHBIX HaIPs-
KEHUSX MIPH U3THOe.

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

16. «PacueTsl Ha yCTONYMBOCTD CKATBIX CTEPKHEH.»

17. «Onpenenenne KWNHEMaTHYECKUX U CUJIOBBIX XapaKTEPUCTUK Hepeaay»

18. «Pacuer Ha KOHTAKTHYIO TPOYHOCTh ¥ U3TU0 B LMJIMHIPUUYECKON NpsAMO3y0oil mepeaauer.

19. «BrbimonHeHue pacuera Ha MPOYHOCTh YEPBAYHBIX Iepeaad ».

20. «BrInonHeHue pacyeTa Bajia Ha POYHOCTb U KECTKOCTDHY.

21. «ITon6op MOAMIUITHUKOB KauSHHS.

22. «BpInonHeHue pacyeTa MMOHOYHBIX COEAMHEHNHN U IITUIIEBBIX COSTUHEHUN. ».

23. «BbIinonHeHue pacyera CBAPHBIX COEAMHEHUIN».

B pesynbpTare BhIMOIHEHHS MPAKTHYECKUX 3aaHuM (padoT), 00yJaromunics 10JKeH
YMETh!

MIPOU3BOJIUTH PACUEThl HA MPOYHOCTh IIPU PACTSKEHUU U CXKATHH, CPe3€ U CMATUH, Kpyde-
HHMH U U3ruoe;

BBIOMpATh pallMOHATIbHBIE (DOPMBI MTONIEPEYHBIX CEUEHUI; TPOU3BOJUTH PACUeThl 3y0UaThIX
U YEPBSIYHBIX NIE€peay, nepeiau «BUHT-TaliKkay, MIMOHOYHBIX COeAMHEHUH HAa KOHTAKTHYIO IIpOY-
HOCTb;

MIPOU3BOIUTH MMPOEKTUPOBOYHBIN U TPOBEPOUHBIN pacyeThl BaJOB; MPOU3BOAUTH MOAOOP U
pacueT MOJIUIMITHUKOB KaueHus
3HATh:

OCHOBHBI€ MTOHSATHUS U aKCUOMBI TEOPETUUECKON MEXaHUKH;

el
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YCJIOBHSI PABHOBECHS CUCTEMBI CXOASAIIMXCS CHII U CUCTEMBI IIPOU3BOJIBHO PACIIOIOKEHHBIX
CUIL;

METOAMKHU PELICHUS 3aa4 I10 TEOPETUYECKON MEXaHUKE, COIIPOTUBIICHUIO MAaTEPUAJIOB;

METOJMKY NPOBEACHUS IPOYHOCTHBIX PACYETOB JETAJICH MAlllNH;

OCHOBBI KOHCTPYUPOBaHUs J€Tajell U1 COOPOUHBIX E€ANHHII.



Oﬁmne NNpaBUJIa BBIMOJHCHUSA NMPAKTHYECCKHUX 3aJaHuH

1. Kax b1t o0yuaromuiicsi mocie BBITOJHEHHS 3aJaHHs IOJDKEH MPEICTABUTh OTYET O MPOoJe-
JaHHOHU paboTe ¢ aHATM30M IOJIYYEHHBIX PE3YJIbTATOB U BHIBOJOM.

2. Otuer o npoaenanHoi padboTe cieayer 0ohOpMUTH B TETPAAN AJISl IPAKTUUECKUX 3aHATHH.
Conep:kanue oT4eTa YKa3aHO B ONMCAHUY BBIITOJHEHHUS IPAKTUYECKOTO 3a/1aHHS.

3. TaGnuiel ¥ pUCYHKHU CIIEAYET BBIMOIHATE C TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB.

4. B pacuerax 00s13aTenbHO yKa3pIBaTh OYKBEHHbIE 0003HAYEHUS BEIMYMH U €IUHHIIBI U3Me-
PEHUSL.

5. Pacuer crenyer npoBOJUTH ¢ TOUHOCTBIO JI0 IBYX 3HAYAILIUX LU(P IOCIIE 3aMsiTON.

6. Ecnu oOy4aromumiicsi He BBIIOIHUII IIPAaKTHYECKOe 3a7anue. To OH MOXKET BBIIIOJIHUTH €r0 BO
BHEYPOUYHOE BPEMsI, COTIACOBAHHOE C MPETOIaBaTEIEM.

7. OueHKy 1O MPaKTHYECKOMY 3aHATHIO 00yJarOLIUIACs MMOJTydaeT ¢ y4eTOM CPOKa BBIITOJIHE-
HUS paboThI, €CIIH:

a) pacyeTsl BHIIOIHEHBI PABUIBHO U B ITOJTHOM 00BEME;

b) ClIeJaH BBIBOJ 10 pe3ybTaTaM paboThI;

c) 00Y4JaIOIIUICS MOXKET TOSICHUTH BBITIOJIHEHHE JII000T0 3Tamna padoThl;

d) OTYET BBINOJIHEH B COOTBETCTBUU C TPEOOBAHUSAMH K BBHIIIOJHEHUIO IPAKTUIECKOTO 3a/IaHHSI.



IIpakTyeckoe 3ansaTue Nel

no teme «Ilnockas cucrema cXoAsIUXcs CHI»

HaumenoBanue: " OnpeienieHue YCUINH B CTEPKHIX (pepMbl aHATUTHYECKUM CIIOCOOOM. "

Hesb 3aHATHA: HAYUYUTHCS ONPEAEIATh PABHOACHCTBYIOLIYIO IO MPAaBHIy F€OMETPUUECKOro CI0-
KEHUS U TIPOBEPKA aHATUTUIECKUM crIoco0oM. CoIocTaBiIeHnE pe3yabTaToB.

Heo0xoaqumpble MmaTepuajibl M 000py10BaHKeE:

1. Terpanb U1 IPAKTUYECKUX 3aHATHM.

2. Metoaudeckue yka3aHus 110 BBIIIOJIHEHUIO IPAKTUYECKUX 3aHATHN 10 JuciuIiuimHe «Tex-
HUYECKasi MEXaHUKa».

3. JInnelika, IBETHBIEC CTEPIKHU, TPAHCIIOPTUP, MUKPOKAIBKYIIATOP.

ITopsinok BHINOJIHEHHS 3aJaHHUA:

4. [ToBToputs TEMY «IliTOCKas cUCTEMA CXOASUIUXCS CHID».

3. ITo HOMepy B >KypHaJIe BbIUCATh U3 TaOJIMILIbI BEIMYMHBI M HAIIPABICHUS YETBIPEX BEKTO-
pOB.

6. VYKa3bpIBalOT TOYKY (MJIM TEJIO), PABHOBECHE KOTOPOU (KOTOPOT0) paccCMaTPUBAETCHI.

7. llpukiagpIBaloT K paccMaTpUBaeMOil TOUKe (Teny) 3aJaHHble (U3BECTHBIE) CUiIbl. B 3amauax
0OBIYHO 33JaHHOM CHUJION SBIISETCS TPY3, KOTOPBII HAMpaBjieH BHU3 (K LEHTPY TSKECTH 3eM-
mn). [Ipu Hanuuuum 6510Ka rpy3 IEHCTBYET HA pacCMaTPUBAEMYIO TOUKY BIOJIb HUTH.
HamnpaBnenue neicTBusi 3TOM CUJIbI YCTAHABIMBAETCA U3 YepTEXKa.

8. MBpICiIeHHO OTOPACKIBAIOT CBS3H, H, IOJIB3YACh IPUHIIUIIOM OCBOOOKIAEMOCTH OT CBSI3€H,
3aMEHSIOT UX JACHCTBUS PEaKUUsIMH CBS3€H, U MPUKIIAIBIBAIOT UX K pacCMaTPUBAEMOI TOUKE
(Teny). HanpaBneHnue peakiuu cTep KHs 3apaHee HEM3BECTHO, IO3TOMY IIPEAIIoaraeM
CTEpKEHb PACTSIHYTHIM, T.€. PEAKIIHUIO HAIIPaBJIsIeM OT pacCMaTPUBAaEMOM TOUKH (Tena).

9. BpIOuparoT mosiokKeHUE NPSIMOYTOJIBHON CUCTEMBI KoOpAuHAT. Havano koopamHaT coBme-
IIaI0T C TOUKOH, paBHOBECHE KOTOPOH paccMarpuBaeTcs. OnHy U3 oceil (Jiro0yro) Harpas-
JISIOT Tak, 4TOObI OHA COBIIAja C HAIIPABJIEHUEM OJJHOM U3 HEU3BECTHBIX pEaKluii, a BTOPYIO
NEePHEHIUKYISIPHO IEPBOIA.

10. 3areM onpeaensIoT yribl MeXy peakUusIMU U KOOPAUHATHBIMU OCSIMH, U YKa3bIBAIOT UX Ha
yepTexe.

11. CocTaBnsoT ypaBHEHHUS MIPOEKIMH CHJI, CXOJSAIIMXCS B pacCMaTpUBaeMOM TOUKE, Ha OCH X U
y.
>X=0
>Y =0
Pemarot cucreMy ByX ypaBHEHHI ¢ JBYyMsI HEU3BECTHBIMHU. 3HAK MUHYC B OTBETE O3HAYaeT,
YTO HaIlPaBJICHHUE PEAKLMU HA YepTexke OblJI0 BEIOPAHO HEBEPHO, T.€. €CIU CTEPKEHb Mpei-
[10JIaraeTcs PacTAHYTBIM, TO B JI€MCTBUTEILHOCTH OH OYJeT CXKaThIM, 1 HA00OPOT.

12. CpaBHUTH pe3yabTaThl MOCTPOEHU (IIYHKT 3.T) M pacyeTa paBHOAECHCTBYIOLIEH CHIIbI (ITYHKT

4.n)
13. ChopmynupoBaTh BBIBOJ.

Otuer 0 npoae1aHHOI padoTe J0JIKEeH COAEPKATh!

1. Tema 3ansaTus;
Llenp 3aHsTHS;
Ucxonnble qaHHbBIC U3 TaOTUIIHI;
N300paxkeHne MI0CKOM CUCTEMBI CXOISIINUXCS CUIT B CcTeMe KoopauHat X u Y.
Ornpenenenne paBHOACHCTBYIONIEH CHIIBI TPaUIECKUM CITOCOOOM;
Omnpenenenre paBHOJACHCTBYIONIEH CHITBI aHATUTHYECKUM CIIOCOO0M;
CpaBHEHHE pe3yIbTaTOB MTOCTPOEHUS U PACUETOB;
BriBog.

NN WDD



PuacyHok 1

Couepmanne 3aganus: Ilo HOMCDPY B XXYPHAJIC BBIIINCATh U3 Ta6HI/ILIbI UCXOOAHBIC TAHHBIC ITJIOC-
KOH CHUCTEMBI CXOOAIMMNXCA CHII, OTIPEACITUTD paBHOHefICTBy}OHIYIO CHUITY I[aHHOﬁ CUCTEMBI.
Ne F1 (V5] F2 ay F3 a3 F4 4

(H) |(rpam)| (H) (rpapx) | (H) |(rpam) | (H) |(rpan)

1| 40 | 150 40 60 60 0 20 210

2 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

7| 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

23| 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

KoHTposbHbIE BONPOCHI:

1. JaTh onpeneneHne paBHOICHCTBYIONIEH CHJIBI.

2. B yem 3akiroyaeTcs paBHOBECHE MIIOCKON CHCTEMBI CXOASIIUXCS CUT B TpauecKoi 1 aHamu-
TUYECKOU (popmax.

3. Ot 4ero 3aBUCHUT 3HAK MPOEKIIMH BEKTOPA CUJIbI HA OCU X U Y?

4. Kak HanpaBiieHa paBHO/AECHUCTBYIOIAs B CHJIOBOM MHOTOYTOJIbHUKE?



IIpakT4eckoe 3ansaTHE N3

1o teme «llnockas cucremMa MpON3BOJIBHO PACIIONIOKEHHBIX CHID».
HaumenoBanme: «PemeHue 3a1a4 Ha ONPEAETIECHUE ONTOPHBIX PEAKLUN.

Hean 3ansaTus: Hayuntcs onpeaensaTs peakiiuu ornop 6aiku ¢ )KeCTKOU 3aJ1eTTKOM.
Heo0xoaumbie MaTepuaibl 1 000py/10BaHNE:

1. Terpaap 11 TPaKTUYECKUX 3aHATHIA.
2. JIuneiika, kapaHaanl, pe3uHKa.
3. Tpancnioptup.
4. Kanbxkyiarop.
IMopsinok BHINOJTHEHHS 32 JAHUA:
1. N300pa3uth cxemy B COOTBETCTBUU C BAPUAHTOM.
2. 3aMeHHTH pacmpeelieHHYI0 Harpy3Ky ee paBHojaewcTBytomeit Q=q-1. [Ipunoxure
PaBHOJICHCTBYIOIIYIO K OaJIKe B LIEHTPE TSXKECTH COOTBETCTBYIOLIETO MPSMOYTOJIbHUKA.
3. CocTaBUTh pacueTHYIO CXeMy OaJIKu.
4. Bri6paTh ocu KOOpAMHAT U IEHTPHl MOMEHTOB.
5. 3aMEHUTD KECTKYIO 3a/1€JIKy pPEaKLUsIMU.
6. CocTaBUTh YpaBHEHHE PAaBHOBECHUS:
7. W3 ypaBHeHuUl paBHOBECHSI HAUTU HEM3BECTHBIC PEAKIIMH OIOP.
8. [TpoBecTy IPOBEPKY MPaBUIIBHOCTH PEIICHHSI, COCTABHB YPABHCHHSI
0. 3anucaTh OTBETHI.
10.  BeiBog.

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

IIpuHATE: ;
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IIpakTnyeckoe 3ansitue Ne4
o teMe «IInockas cucreMa NpOU3BOIBHO PACTIONOKEHHBIX CUII».
HaumenoBanue: «OmnpeneneHne OMOPHBIX PEAKIHi B 0AOYHBIX CUCTEMAX).
Hean 3anaTus: Hayuurcs onpenensars peakuu ornop 0ajJkuHa JBYX ONOpPaXx.
Heo0xoanMmble maTepuasbl 1 000pyA0BaHue:

1. Terpanp st NPaKTUYECKUX 3aHSITUH.

2. Jluneiika, kapaHjali, pe3uHKa.

3. Tpancnoptup.

4. Kanskynsarop.
ITopsinok BHINOJIHEHHS 3aJaHHUA:

1. M300pa3uTh cCXeMy B COOTBETCTBHH C BApHAHTOM.

2. 3aMeHUTH paclpe/ielIeHHYI0 Harpy3Ky ee paBHojeicTByromeit Q=q-1. [Tpunoxurs pas-
HOJIEHCTBYIOIILYIO K OaJIKe B LIEHTPE TSAYKECTH COOTBETCTBYIOIIETO NMPSMOYTOJbHUKA.
3. 3aMeHUTH ONOPHI UX peakUMsIMU. Peakiyio mapHUpHO-TIOABH>KHOM OMOPHI HAITPaBUTh
MEPIEeHIUKYIISPHO K OMOPHOI MOBEPXHOCTH. R
mrr7r77r7r7

Peakuuto miapHUPHO-MOABUKHOM OMOPBI PA3JI0KUTh HA IBE COCTABJISIONINE, HATTPABJICHHBIC

1o OCAM KOOpAHUHAT.

R‘J
Rx

CocTaBUTh paCUETHYIO CXEMY OAJIKH.
4. BpIOpaTh ocH KOOPJIMHAT U IIEHTPHI MOMEHTOB.

5. CocTaBuTh ypaBHEHUE PaBHOBECHSI:

6. U3 ypaBHeHuUI paBHOBECHS HATU HEM3BECTHBIE PEAKIIMH OIOP.

13




7. 1IpoBecTu NPOBEPKY NPABUIBHOCTH PELICHUS, COCTABUB YPABHEHUS

8. 3amucarb OTBETEL
9. BruiBom.

Copep:xanue 3aganusi: OnpeneianTb peakiuy onop 6anku Ha ByxX onopax. Cxemy BeIOpaTh B CO-

OTBCTCTBHUU C HOMCPOM CTYJACHTA I10 CIIMCKY B XKYpHAJIC.

[IpuHsATH: ;

14
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IIpakTuyeckoe 3anaTue NeS
HaumenoBanue: «OnpeseneHre ONOPHBIX PEAKIMHA B NOIIUITHUKAX BaJla.»

Hean 3anaTus: Hayuurcs onpeaensts peakiiuu ornop MOAIIUITHUKOB.
Heo0xonqumbie MmaTepuajibl M 000py10BaHNeE:

1.

HOpﬂ)IOK BbBIINNOJTHCHUA 3aJaHUA:

ITocaenoBaTeIbHOCTH pelIeHud 3a1a4m:

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

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

2. 3aMeHHUTH paclpeleNieHHYI0 Harpy3ky ee paBHojaeicTByromeir Q=q-l. Ilpunoxurs paB-
HOJCHUCTBYIOIYIO K OajIKe B IIEHTPE TSHKECTH COOTBETCTBYIOLIETO MPSMOYTOJIbHUKA.

3. 3aMeHUTH ONMOpHI MX pPEaKUUsAMHU. Peakiuio IMapHUPHO-TIOABIKHOW OMOPHI HAIPaBUThH
NEePIECHANKYIISPHO K OIIOPHOM MTOBEPXHOCTH.
Peaknuio mapHUPHO-TIOABIYKHON OIOPHI PA3JIOKUTH Ha JIBE COCTABIISAIONIIE, HAIPABICHHBIC

10 OCAM KOOpJHHAT.

4. CocTaBUTb paCUETHYIO CXEMY OaJKH.
5. BoiOpath ocu KOOpAMHAT U LIEHTPHl MOMEHTOB.

6. CocTaBUTb ypaBHEHHE PABHOBECHUS:

7. W3 ypaBHEHMI paBHOBECHUS HAWTH HEU3BECTHBIE PEAKLIUU OIIOP.

8. TIpoBectu nmpoBepKy MPaBUIBLHOCTH PEIICHUS, COCTABUB YPaBHEHUS

9. 3ammcarb OTBETEHL.
10. BeiBo.

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

JTUHAT.

2.13 YCJIOBUA paBHOBECHUA Bajlda, MMCIOIICTO HCIIOJABUKHYIO OCh, OIIPCACIINTL 3HAYCHUC
CHIJIBI Fz, IOCJI€ YerO BHIUMCINUTD 3HaYEHHE CHIIBI Fr).

3.CocTaBuTh IECTh YPaBHEHUI pPAaBHOBECHS.
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4. PemiuTh ypaBHEHUA U ONPEIETUTh PEAKIIUU OTOP.
5. IIpoBepuTh NpaBUIBHOCTD PELICHUS 3a4a4H.

3amaua 3. Ha Ban (puc. 3, a) xecTKO Haca)eHbl IKUB | 1 kojieco 2. OnpeaenuTh CUb
F,, Fr, = 0,4F,, a takxe peakuuu onop A u B, ecnmu F; =100 H.

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

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

> M, (F)=0; F,

CocrasisieM IECTh YpaBHEHUN PaBHOBECHS:
> M (Fi)=0; >M,=-Rg,AB + F, AD =0; (1)
My (Fi) =0; >M, =3F; AC+F;AD-Rg, AB=0; (2)

YM (Fi)=0; YM ; =Ry, AB-F,DB=0;  (3)

S'M ,1(Fi) = 0; M, = Rax AB — 3F; CB — F,, DB =0; ()
>Xi=0;YX;=3F +F» —Rax—Rpx =0; (5)
2Yi=0;2Y=Ray—F, +Rpy=0; (6)

Pemaem ypaBuenus (1), (2), (3), (4) u onpenensieM peakiiuu ornop:
N3 (1)Rpy = =240 H;
N3 (2)Rgy;
N3 (3)
U3 (4)
[TpoBepsiem nMpaBUIBLHOCTh HAWACHHBIX peakiuii onop. Mcmnons3dyem ypaBaeHue (5):
+ Fi» — Rax — Rpx = 300+120-264-156=0,
CnenoBatenbHO, peakiiii Rax 1 Rpxomnpenenensl BepHO.
Ucnonb3yem ypaBuenue (6):
2.Y=Ray — F> + Ry = 60 -300+240=0,
>.Y| =0, ciienoBarensHo, peakiun RayMRpyonpenenensl BepHo.

Coaep:xanue 3aJaHus:

18



Ha Ban ’xecTko HacaX€Hbl IIKHUB U KOJICCO, HAI'PYKCHHBIC, KaK ITOKA3aHO Ha

pucynke. Onpenenuts cuibl Fy Fr, =0.4 F,, a Takke peakunn onop. Cxemy

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

Tabnuua
No Bapuanta No cxemsl F, H
01 1 1050
02 2 660
03 3 830
04 4 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 treMe 1.4 «lleHnTp TsxecTn»

HaumenoBanue: «OnpeneneHue KOOPAUHAT LIEHTPA TSKECTH IUIOCKUX CEYEHUI.

Heas 3auaTusa: Hayuntbcs onpenensaTs KOOPAWHATHI LIEHTPA TSHKECTH CIOKHBIX M COCTaBHBIX (PH-
I'yp, 3aKpeIIeHHE HAaBbIKOB IO ONPEIEIEHUI0 CTATUYECKOr0 MOMEHTA MPOCTHIX U CI0KHBIX (QUTYP.
Heo0xonnmblie MaTepuaibl H 000py10BaHue:

1. Terpanb A1t NPaKTUYECKUX 3aHSATUM.

2. Meroauyeckre yKa3aHus 1O BBIMOJIHEHUIO MPAKTUUECKUX 3aHATUN MO TUCHIUIUINHE
«TexHuyeckas MEXaHHKa.

3. JIunelika, KapaHaalll, MUKPOKAJIbKYJIATOD.

Iopsiiok BBINMOJIHEHHS 3aIaHUS:

% NO U R W

[ToBroputs TemMy «lLleHTp TsKECTHY.

ITo HOMepY B JKypHaJIe BBIOPATh IJIOCKYIO (GUTYypYy U UCXOJHBIE IaHHbIE.
N300pa3uth Gurypy u 3aKJIFOUUTH €€ B CHCTEMY KOOP/IMHAT.

Paz6uts cinoxHyto GuUrypy Ha nmpocTsle.

OmnpenenuTs HEHTP THKECTH KKIOU IPOCTOH (PUTYPEI.

OnpenenuTs IIIOIAAb U KOOPIMHATHI LIEHTPA TSXKECTU KaX10M POCTON GUTYpBHI.
OmnpenenuTs KOOPAWHATHI IEHTPA TSHKECTH COCTAaBHOU (DUTYPBHI.
CcdhopmynnpoBathb BbIBOJ.

Conepxanue 3aaanus. OnpenenuTh MOJI0XKEHUE IIEHTPA TSHKECTH TUIOCKOH Gurypsl, hopma u

pa3Mepbl KOTOPO B MAJUIMMETPAX MMOKa3aHbl HA pUCYHKaX. JlaHHbBIE CBOEr0 BApUAHTA B3Th U3

TaOJIAIIBI.

OTtuer 0 nponenaﬂﬂoﬁ paﬁoTe AOJIZKEH COACPKATD:

Al

Tema paGoThlI.
ens paboThI.
3aganue.
Pemenne 3amad.
BriBoa o 3agaue

20
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IIpakTH4eckoe 3ansaTHe Ne7

o TeMe «KuaemaTnka»

HaunmenoBanue:Pemenue 3a1ay KUHEMaTHKH

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

JICHTOB: IIPOBEPKA U KOPPEKTUPOBKA TEKYLIUX 3HAHUN

Heo0xoaumbie MaTepuaibl 1 000py/10BaHNE:
1. Terpaap mjist TpaKTUYECKUX 3aHATHM.
2. Jluneiika, KapaHJalll, pe3UHKa.
3. MuKpOKaibKyIsTOp.
IopsaoK BbINOJHEHHS 32IaHU:
Jist BeImosiHEHHs paboThl HEOOXOAMMO 3HATH!

Kunemartuka — pa3jien MeXaHUKH, H3yJaroIIuil mapaMeTphl IBIKECHUS Teja 0e3 ydyera
JEHCTBYIOIIUX HA HETO CHII.

[TapameTphl ABMIKEHHSI TOUKU:

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

(1)

2. CKOpOCTh TOYKH — 3TO BEKTOPHAs BEJIMYMHA, XapaKTepU3yIomas ObICTPOTY TepEeMEIICHHSI
ToukH (Tesa). CKOpoCTh BCEr/ia HarpaBJieHa M0 KacaTeIbHOM K TPACKTOPUU JIBHXKCHUS U
OTIpeIeNIAeTC:

2)

3. YcKkopeHue TOYKH — 3TO BEKTOPHAsI BEJMYUHA, XapaKTepU3yomas ObICTPOTY U3MEHEHUS
CKOpPOCTH TOYKH (TeJa). Y CKOPSHUE PACKIIaIbIBACTCS Ha JIBE IEPIICHIUKYIISIPHBIX BETHYUHBI:
KacaTeJabHOe (TaHreHIIMATLHOE) U HOPMAJIbHOE (LIEHTPOCTPEMHUTEIILHOE) YCKOPEHHSL.

KacarenpHOe yCKOpEHHE HAIPaBJICHO 10 KacaTeIbHOW K TPACKTOPUH JIBUKCHUS,
XapaKTepU3yeT N3MCHCHHUE BEJTMYUHBI CKOPOCTH U OTIPEICTISETCS:

3)

HopmansHoe yckopeHue HampaBIeHO 0 PaJRYCy K IEHTPY TPACKTOPHH JIBHIKEHUS,

XapaKTepU3yeT N3MCHCHHUE HAIIPABIICHUS CKOPOCTH U OTIPEIICIISCTCS:
4)

4. TpaekTopus ABHKEHHUS — 3TO TEOMETPHUECKOE MECTO TIOJIOKEHUH Tela B KaXAblii MOMEHT

BpPEMEHH.
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IIpumep pemenus 3agau:
Ilpumep 1:
ABTOMOOWJIb JIBIKETCSA TIO KPYIJIOMY apOYHOMY MOCTY pamuyca r=50 M COIIacHO ypaBHE-

H10S=0,21>-1+0,61(S—[M], - [c]).

[TocTpouTts Tpaduk NepeMeneH s, CKOPOCTH U KacaTeIbHOI0 YCKOPEHHS AJISl IEPBBIX MATH

CeKyHJI IBI>KeHUs. Ha ocHOBaHMM aHAlIM3a MOCTPOSHHBIX IPpapUKOB yKa3aTh: YYaCTKH YCKOPCHHO-

r'0 U 3aMeJUIEHHOTO JIBWKEHUsA. ONpeenuTh MOJIHOEe YCKOPEHHEe aBTOMOOMIISE B MOMEHT BPEMEHH 2

CEKYH/IbL.

Hano:
3aK0H IBUKEHUA aBT0M06I/m;{S=O,2t3—t2+0,6t; =5 MHUH.
Haiitu:vy, a; t npu v=0, a;=0; a npu =2 c.
Pemenne:

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

npu v=0 0,61*-21+0,6=0 orcroaa

t1=3 ¢; 1,=0,3 c.
2) Haiitu ypaBHEHUE YCKOPEHUS
ai=dv\dt=(0,61>-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 rpagiKoB COCTaBUTh CBOJHYIO TAOJIUIy YMCICHHBIX 3HaUeHUI apameT-

POB IBHKEHUS aBTOMOOUIIS (Tab.)

Tabmuma — PacueTHble JaHHbBIE

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 YCKOPEHUE aBTOMOOWIISI B MOMEHT BPEMEHH 2 CEKYH/IbI
(5)

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

OTCroaa
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M\c?.

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

5) Tlo pe3ynbTatam pacuera U3 CBOJHON TaOJHUIIBI CTPOSATCS IPaPUKH:

PucyHOK — 1 pauK 3aBUCUMOCTHU D-T

1L MuynuUn — 1 Ppayprin Sabrivriivivv V't

Ot4er 0 npoae1aHHOI padoTe J0IKEH COAEPKATD:
Tema pabGoTHI.

[enb paboTHI.

3amanHue.

Pemenue 3amau.

BriBog 1mmo 3amaue.

SR W=

BapuanTsl 3a1anuii

3aganue: ABTOMOOUIIb IBUKETCS MO KPYTJIOMY apOUYHOMY MOCTY pajlyca r COTJIACHO ypaB-
HeHnI0S =A >+ B2+ Ct+D (S—[m], t-[c]).

[TocTpouTs Tpaduku nmepeMenieHrs, CKOPOCTH U KacaTeIbHOTO YCKOPEHHS VISl TIEPBBIX TSTH
CeKyH]I IBIKeHHUs. Ha ocHOBaHMM aHanM3a MOCTPOCHHBIX IPaHKOB yKa3aTh: YYaCTKH YCKOPEHHO-
ro ¥ 3aMeIJIEHHOTO JBIKEeHMs. OnpenenuTh MOJHOE YCKOPEHUE aBTOMOOWJISE B MOMEHT BPEMEHU
JIBE€ CEKYH/IbI.

B : S

ﬂaHHBIe CBOCTO BapHaHTa B3ATH U3 Ta6J'II/H_IBI.
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Pucynok — Pacuernas cxema.Tabnuna — /lanHbie k 3a1aue

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
[<2)
=
= 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 BOPOCHI:
1  OOBsACHUTH BBIpAKECHHE  33/1aTh JIBH)KCHHE TOYKH ~7
2 Kakue cnocoObl 3alaHusi JIBMKEHUS TOYKH WCIOJIB3YIOTCS TPU OMUCAHUU JIBHDKE-
HUS U TPU pEUICHUU 3a71a4?
3 Kak omnpenensitorcst BEKTOPhI CKOPOCTH U YCKOPEHHUS TOYKH TPH BEKTOPHOM  CIIOCO-
Oc 3amaHMs ¢ ABIDKCHUS?
4 Kak 1o BenmMYMHE U TIO HAMPABICHUIO OMPEACIISIOTCS BEKTOPHl CKOPOCTH U YCKOpe-
HUS TOYKA TIPU KOOPJMHATHOM CIOCOO€ 3aJaHUs IBUKCHUS?
Uro 3amaercs mpu €CTECTBEHHOM CIOCO0€ 3a/laHusl JIBMXKEHUS TOUKU?
6 Kak omnpenensieTcs o BEIMYMHE, YTO XapaKTEpU3yeT M KaK HANpaBJICHO KacaTelbHOE
YCKOpPEHHUE TOUKU?
7 Kak ompezaensercss Mo BEJIWYMHE, UYTO XapaKTEPU3YyeT M Kak HAMpaBIECHO HOpPMallb-
HOE YCKOpPEHHUE TOYKH?
Kak omnpenensiercss mo BeTWYMHE U HAIIPABJICHUIO MOJIHOE YCKOPEHUE TOUKHU?
9 Kak nepeT OT KOOpAMHATHOTO Crioco0a 3a/1aHusl IBMYKCHHS K €CTECTBEHHOMY?

(91

oo

IIpakTyeckoe 3ansaTHe Ne§
o TeMe: «/[nHamukay»
HaumenoBanue:Penenne 3a1a4 JuHaMUuKy
Hean 3ansaTus: OTpaboTaTh HABBIKM U YMEHMSI B PEIICHUHU 3a]1a4.
Heo0xoaumbie MaTepuasibl 1 000py/I0BaHNE:
1. Terpaab AJist IPAKTUYECKUX 3AHSATUM.
2. Jlunelika, KapaHJalll, pe31HKa.
3. MUKpOKaJIbKYISTOP.



4.
IMopsinok BHINMOJTHEHHS 32 JAHUS:
1. [Toy4uTh BapuaHT y MPENo1aBaTesl.
2. J1Jis BBITIOJTHEHUS pabOThl HEOOXOIMMO 3HATh:
OCHOBHOI1 3aKOH JUHAMMKU:
YckopeHue, IpuoOPETSHHOE TEJIOM IO ICHCTBUEM HEKOTOPOW CHIIBI, IPOITOPIIMO-
HAIBHO BEJIMYMHE 3TOM CHIIBI U HAIIPABIICHO B TY )K€ CTOPOHY.

Fz:m-az, (1)
rac

- paBHo,geﬁCTBy}omaﬁ CUJa, paBHas CyMME KBaApaTOB IPOEKIMI PABHOJACHCTBYIOIIECH HA
JIBE€ TIEPIICHIUKYJISIPHBIX OCH;

m — Macca Tena;

ay=i- YCKOpEHHE, IPUOOPETECHHOE TEJIOM 10 AEHCTBUEM HECKOJIBKUX CHJI (aKCHOMa
0 HE3aBUCUMOCTH JEHCTBUS CUII).

[Mpunuun Jamambepa:

AKTUBHBIE CUJIbI, pEaKIMM CBsA3ed (OMOp) U CHla MHEPLUU 00pa3yroTypaBHOBEIIECH-
HYIO
CUCTEMY CHWJI, T.€. €CIM K CWJIaM, ACUCTBYIOUIMM Ha TeJO, ABMXKYILEECS C YCKOPEHU-
€M,/100aBUTh CHUITY HHEPILIUH, TO UX MOXKHO MPEJICTABUTH B PABHOBECUU

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

rnue

i-TEOMETpHYECKasi CyMMa BHELITHUX CHIL.
i—TeoMeTpuYecKas CyMMa peakiuii cBsizeil (onop)
F,s- cH1a HHEpIMH, KOTOPast ONPEAeISIeTCs:

IIpumep pemenus 3aaay.

Ilpumepl.

Temo maccoit m=60 Kr mepeMeniaeTcs MO HAKIOHHOW TOBEPXHOCTH C YCKOPEHUEM
a=4m/c ¢ nomomsto cuibl F.Onpenennts cuiy Taru F, ecin koadpuiment tpenusf,=0,2.

Hano:m=60kr, a=4wc, £=0,2

Onpenenutsb: F

}.-

X

2

Y
£y

a
30%,

E

G
a) 0)

Pucynok — PacueTnas cxema
Pemenne:

1) C mpumeHeHneM OCHOBHOTO 3aKOHA IMHAMHUKH (pHC.a).
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Fs=m-a,

rae

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

rIe
F=f-R=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 npumenenuemnpunnumnallanamo6epa(puc. 6.1 0).
ay = 0, cenoBarenbHOU Fyyy = 0
+i+F,,=0
F—Frp — Faux — Gcos60°= 0;
F —F;, —may — mgcos600 =0;
F= F,+ m-a+mgcos 60
a = a=4 m/c%,
F=102 + 240 +294,3 = 636,3 (H).
OtBer: F =636,3 H

Ilpumep?.
Hano: V=7,5wc, m=200xr, [=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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Fs = Fy,=R —~G;R=Fy,+G;

ay= an:VZ/r,rz[er =[;

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 npumenenunemmnpuniunallanamoepa(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 paboTHI.

2. enb paboTHI.

3. 3aganue.

4. Pemienue 3amad.

5. BoiBoa mo 3anaye.

BapuanTbl 3axanuii
3aganue: VHauBuayanbHble 331aHUS JUTs1 BBITOJIHEHUS pakTHYecKoil padoTel Ne9. 10
npuBezieHsl B Tabauie. Pabora coctouT U3 2-X 3agau.
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OmnpenenuTs MapaMeTphl ABHKEHHUS Tela C IPUMEHEHHEM OCHOBHOTO 3aKOHA TNHA-
MUKH 1 ipuHiuna lamamoOepa.

Tabmuua 6.1 — PacueTHble 1aHHBIE

Ne Cxema B° m, F, a, fp V, 1,
Bap. KT H | mc? M/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 451100 [700 |4 - -
12 60 | 50 820 |2 |? - -
13 35 | 40 920 |6 - -
14 40 | 45 750 |3 - -
15 25 | 55 630 |5 - -
16 55 | 65 970 |7 - -
G
17 A - |20 800 |- - 1,8
18 7’ - 130 [900 |- - 1,6
19 5 - |70 1000 | - - 1,5
20 7 - |80 1200 |- - ? 2
21 - |90 1400 | - - 2.5
22 s - 100 [850 |- - 3
23 - |60 950 |- - 3,5
24 _ > - 170 1100 |- - 4
[
G
25 - |80 900 |- - 1,7
26 - |90 1100 | - - 1,5
27 ok - 1100 |1400 |- - 1,6
28 - |50 820 |- - 1,8 |?
29 - 140 920 |- - 2
30 RIPT 750 |- - 2.2
31 [ - |55 630 |- - 2,6
32 ‘ - |65 970 |- - 3,2
\\ FC -
Gl "
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IIpakTuyeckoe 3ansiTue Ne9
no Teme «PacTsukeHue u cxxaTue.
HaumenoBanue: «Pacuer Opyca Ha MPOYHOCThH MPH pacTsHKeHUH U cxaTtuu. OrpeneneHue Kodd-
¢dunmenTa 3amaca MPOYHOCTH. ».
Leap 3aHATHSA: HAYYUTHCS OINpPENEATh HANPSKEHUS B MOMEPEYHBIX CEYCHMSIX AJIEMEHTOB KOH-
CTPYKIIMiA, paboTaIOMMX HA pacTsbKeHUe U cxarue. OnpenensTh BEIMYUHY a0COITIOTHON MPOJI0ib-
HOW nedopManyy CTyneH4aToro opyca.
Heo0xoaqumpble maTepuajibl M 000py10BaHKeE:
1 Terpaab aist NpakKTUUECKUX 3aHATHH.
2 Jlunelika, KapaH/alll, pe3uHKa.
3 MUKpPOKaJIbKYJIATOP.
Ilopsinok BbINOJIHEHHS 3aJaHUA:
1. ITo HOMepY B JKypHaJie MOIY4UTh 3a/1aHUE.
2. 300pa3uth cTyneHyaThlil Opycc BHEITHEH HArPY3KOM.
3. Pa30uth Opyc Ha y4acTKH, HyMepanus — co CBOOOHOTO KOHIIa Opyca.
4. OnpenenuTh C MOMOIIBI0 METO/Ia CeUCHUN BEIMUMHY BHYTPEHHEH POAO0IBHON CHIIBI Ha KaXKIOM
yuacTtke. [1o momy4eHHbIM BeTHYMHAM [TOCTPOUTH SMIOPY BHYTPEHHUX HOPMAJIbHBIX CHIL.
5. Onpenenuth Ha KaXJA0M y4acTKe HOpMallbHOE HamnpsikeHue. [locTpouts smiopy HanpsKeHU .
6. ITo popmyre ['yka onpenenuTs nepeMenieHne Kaxoro yqyactka Opyca 1 cyMMapHoe Tepemerie-
HUE.

OTtuer 0 npouenammﬁ paﬁoTe AOJIZKEH COACPKATD:

1 Tewma paboThI.

2. llenb paGoOTHI.

3. 3amanHue.

4. Pemenue 3amay.
5. BwiBoj 1o 3ajaye.

BapuanTsl 3ax1anui

3aganue: [[ByxcTyneH4aTblil CTaIbHONU OpYyC, JUIMHBI CTYIIEHEW KOTOPOro yKa3aHbl Ha CXeMax,
HarpykeH ciiiamu F1 n F2. [locTpouTs 310pel MPOJOIBHBIX CHII 1 HOPMAJIBHBIX HAIIPSDKEHUH 110
JuinHe Opyca. OnpenenuTs yuiMHeHue (ykopoueHnue) opyca, npunss E = 2-105 MIla. Homep
CXEMBbI, YHCJIOBbIE 3HAUEHHUS CUJI U TUIONIA/Iel AJIsl CBOETO BapuaHTa BbIOpATh MO TaOJIHLIE.

Ne Bapu- Ne | F, Aq A,
aHTa cXeMbl kH kH em? 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

NUNOAWAN—, SO0 INUN 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

32



1 | 2
110 130 130 120
o1 ST N T NI 130
5 \ \ \ \ ' ?
\ \ Ry A R A
o — oo . o I e --- . o I . L~ | |
7 1 Fl \ |\ \
T < \
: ........... - - 70 ) 50 ......... - _.-..»- .......
9 — < Il
_qu ......... - _...«.._. 70 - qu _________ - ?._ 90 I
T <§ T K
e o I -|- - <= 70 N < e mimm e --- 50 F
T <IN B T
_._Aq ......... __.*.4 -'-‘—> _________ __.*.._
70 70
> <
60 70

KoHTposabHbIe BONPOCHI:

1. Hdare onpenencHue AeGopMaIui pacTsHKCHHS.
2. Kakoii BHyTpeHHUH CHIIOBOM (DakTOp BOZHUKAET MPHU PACTIKECHHH.
3. JlaTb onpejenieHne HOPMAJIbHOIO HAPSKEHUS.

4. JlaTh ompenereHne JOMyCKaeMOro HaIlpsKeHHUs.

9,

. ChopmynupyiiTe yciioBrue IPOYHOCTH JIsl AeopMamiu pacTsoKeHUs (CoKaTus).
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IIpakTuyeckoe 3ansiTue Nel(
o teme «lIpakTrueckue pacueTsl Ha CPe3 U CMITHEN.
HaumenoBanme:IIpakTrueckue pacyeTsl Ha CPE3 U CMATHE
Heab 3ansaTus: OTpaboTaTh M 3aKPEUTh HABBIKK U YMEHUSI.
Heo0xonqumpble MmaTepuajibl M 000pya10BaHKeE:

2 Terpaab A NPaKTUUECKUX 3aHATUH.

3 Jlunelika, KapaH/aill, pe3uHKa.

4  MUKpPOKaIbKYISATOP.
IHopsioK BHINOJTHEHHS 32/IaHUA:
1. I[To HOMEpY B *KypHaje NOJy4YUTh 3aJaHue.
2. BBINIOTHUTH pacyer.
OT4eT 0 NpoeIaHHOI padoTe J0/IKEH COAEPKATD:

Tema paGoThI.
ens paboThI.
3amaHue.
Pemrenue 3agau.
BriBog 1o 3amaue.

O 0 3 O\ W

KoHTpoJibHbIE BONIPOCHI:
1. Jlaiite onpenencHue aedopMarysiM cpe3a U CMSTHUS.
2. Urto Takoe pacueTHOE COMPOTUBIICHHE Ha Cpe3 U cMmsThe?
3. KakoBbI yCIIOBUS IPOYHOCTH MIPH pacyeTe Ha Cpe3 U cMsThe?

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 MIMa
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

KoHTpoJbHBIE BONIPOCHI:
Kaxue mexanunueckue HanpspKeHHUsI BOSHUKAIOT MpU cpese?
Kakune MexaHnueckue HanpsKeHUs BOSHUKAIOT MPU CMSITUH?

A e

VYcnoBue MpovYHOCTH P Cpese.
YciioBre MPOYHOCTH TIPU CMSTHH.

[Ipu xakom ycI0BUHM BO3HHUKAET AedopMains cpesa?

Yro takoe nedopmanus cMITUsA?
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IIpakTyeckoe 3ansaTue Nell

o Teme «l'€OMeTpUUYECKHE XapaKTEPUCTUKI.

HaumenoBanue: «OnpeneneHue raBHbIX LEHTPAIbHBIX MOMEHTOB MHEPLIUU COCTaBHBIX Cede-
HUW»

Hean 3ansTusi: HayunTthbcs nonb3oBarbes TaOIUIAMU, ONIPEAETATH IJIABHbIE [IEHTPAJIbHbBIE OCE-
BbI€ MOMEHTBI HHEPLIHH.

Heo0xonnmblie MaTepuaJibl 1 000py10BaHue:

1. TeTpaap 11 TPAKTUYECKUX 3aHATHIA.

2. JIuneiika, kapanaail, pe3uHKa.

3. MUKpOKAIBKYIISATOP.

IopsaoKk BbINOJIHEHUS 32IaHUS:

1. Beimucars u3 tabnuiy copramenta B cootBeTcTBUU ¢ 'OCToM reomerpudeckue xapakre-
PUCTHKY MPOKATHBIX MPOPUIICH.

2. BriOpath cucTemMy BClOMOTaTeIbHBIX OCEH.

3. OrnpenenuTb KOOPAUHATHI EHTPA TSHKECTH MPOCTHIX CEUCHHI.

4. Onpenenutb KOOPIMHATHI LIEHTPA TSDKECTH COCTABHOTO CEUEHHUs U IOJIOKEHHE LIEeH-
TPAJIbHBIX OCEH.

5. BbruncnuTh MOMEHTBI MHEPIIMU TPOCTHIX CEUEHUN OTHOCUTETHHO LIEHTPAIbHBIX OCEH.

6. BeryucianTs MOMEHT HHEPLIMHM COCTABHOTO CEYCHUSI.

7. BbruncnuTh UEHTPOOESKHBIT MOMEHT HMHEPIMH CEYEHHS OTHOCHUTEIBHO ILEHTPAIbHBIX
oceil.

8. Onpenenuts yrojl HaKJIOHA TJIABHBIX [EHTPAIbHBIX OCEH K HEHTPaIbHBIM OCSIM.

0. Boruuciuth riaBHBIE IIEHTpaJIbHBIE MOMEHTHI MHEpUUU ceueHus. s mpoBepkH mpa-
BUJILHOCTH OTIPEAENICHUSI HCIOJIb30BaTh PABEHCTBO .

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

OTuer 0 nNpoaeIaHHOI padoTe J0JI5KEeH COAepPKaATh:
1. Tema 3aHATHS;
2. lens 3ansaTHS;
3. UcxonHble TaHHBIC M3 TaOIUIIbL;
4. PacyeThl.
8. BeiBoI.

Conepﬂca}me 3aJaHuA: OHpCILCJ’IHTB TJIaBHBIC HCHTPAJIBHBIC OCECBBIC MOMECHTEI MHEPLUUN JJIA
COCTaBHOI'O CCUCHU .

KoHTpoJibHbBIE BONIPOCHI M YNIPasKHEHHUS
1. B kakux pacuérax UCIOJIb3YIOTCS OCEBbIE MOMEHTHI HHEPLIUU?

2. Kak paccunraTs KOOpAMHATHI LIEHTPA TAKECTH?

3. Yemy paBHBI MOMEHTBI MHEPLMH MPOCTEUIINX CEYEHUH MPSIMOYroJbHUKA, Kpyra, KOJib-
na?

4. Kak paccuntars MOMEHT HHEPLIMHA OTHOCUTENILHO OCH, NapaljIeIbHON TaHHOM?

5. Kakue ocu Ha3pIBarOT riaBHBIMUA?

6. Jlig Kakux ce4eHMi MOXKHO Oe3 BBIUMCICHHH YCTAaHOBHUTH IOJIOKEHUE TJIAaBHBIX II€H-

TPaJIbHBIX OCen?

38



=z ==z, N33
I
g
N3Z3a [
] !
KRRXM:EZZZEZE_ . __;EEZL
L =00
@ Zg 7z :
= b {\ el
20x20xE E f]/ B0 50xE
:NEE
(& N3&
‘é" “HT_F_JBUx:quJD
/]
180-110x10
T _@’Zf
400 |
(% 30 30
=
g
£ 2x 4055 % B3x 43
/.f
” :NEUG
?2‘_{;7; - :—q/NEDEJ
/_/
/_/
/_/
/_/
s
y
== T an g
200

A5

éﬁé\
I& I2CH

N[l

Gl

TR

5
>
15CH
L~ ]
3
=
&
=
Ch 10 "EJJ, 2 L 10 lScm
1S0CkH
20
/. 1
¥
2
[=ta /f/ é
/ ’
7/ q
=]
he
S0CH
=
| &
3
=
%]
=

100

54

39



N30

\ZZi;jg/N87

& N36
@éﬁ/@oxmxm
180x110x10
41122%747474§11
350
(E)
N14a N14a
N2 4a
N14
aa 17 !
\ \
\ s
\ \
110x8 3
a0 L 110x8
@
653x40xD

63x40x5

Ne 4

Y VAR

I3 ; %5 6cm
§§%§ |
> O
O] O
|
80cm™
30cm™
o
v
(e}
— b
8]
o
N}
15cm 30 15¢cm
%ﬁ@ WE’ /‘é’;ﬂ
5
P
S«
40cM L 40cm
15
3
> 3
Ip]
~
=
=
20 20cm
I 8/‘V 6cM 6/‘V8 6cm
5
b
94
80cm™

40



lecm

N36 —T
1 N1Sao
T = 5
8 NS
N18a
57 - EEANSN =
350
L44§&m447
6, e [SYolN|
Ne2 |
O0xDEX6
>
5 &
O| cu
5
A0xD6Ex6
40cm 40cm
200x125x10
200x125%10 | % 2
\
| S -
‘ 5 Scm™ é
125x10 ¢ = o
400 125%10 e
~160x100x10
160x100x10 NE{ e o
- <
g [qU]
40cm 40cm
80x6 j% 80x6
140%10
140x%10
>
@]
i)
~r
N33 5
§§§7A474§:2“‘N33
350

41



IIpakTuyeckoe 3anaTue Nel2
1o teMe «Kpyudenune».
HaumenoBanue: «Pacuer Bajia Ha MPOYHOCTH U KECTKOCTh MpHU KpyueHuu. ParmonansHoe pac-
MIOJIOKEHHE KOJIEC Ha Baly. BbIOOp paliMmoHaNbHOTO CeUEHUs Bajla MPU KPYUIECHUH. ».
Heapb 3anaTusa: HayuyuTbcst CTPOUTH SMIOPHI KPYTSIIUX MOMEHTOB. OmnpenensaTs AUaMeTp Basa
U3 YCIIOBUS MIPOYHOCTH MPHU KPYUCHUH U OTMPECIIATh YToJl 3aKPYIUBAHHUS.
Heo0xonqumpble maTepuajibl M 000py10BaHKeE:
5. Terpanp nst MPaKTHYECKUX 3aHSATHA.
6. JIuneiika, kapaHjaail, pe3uHKa.
7. MUKpOKanbKyJIsATOP.
ITopsinok BbINOJIHEHHS 3aJaHUA:
1. 1300pa3uth pacyeTHYIO CXEMY.
2. Pa30uth Baji Ha y4acTKU U MPOHYMEPOBATh UX.
3. Onpeaenutb MOLTHOCTh Ha KOJIECAX.

4. OnpenenuTs Bpallaroue MOMEHTBI Ha KoJiecax: MBp= Hwm,
rae P — monaOCTh Ha Koniece (Bm), ® — yrimoBast ckopocTs (paz/c)

5. Onpenenuth KpyTsIue MOMEHTHI Ha Kaxa0M ydacTke — Mk.

6. IToctpouts smropy KpyTamx MoMeHToB — Mk.

7. VI3 ycroBusi MPOYHOCTH NMPU KPYUECHUHU:

ONpeAeNUTh TPeOyeMbIi MonepeyHbli MOMEHT CONPOTUBIICHUS AJIs KaXKIO0r0 y4acTKa:

8. OHpe,I[eJ'II/ITB AUaMETPp Bajia I KaXKJA0Ir0 y4acCcTKa:

OKpyTIHUTh MONTYYEHHOE 3HAYCHUE 0 CTAaHIaPTHBIX.

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

10. OnpeaenuTs yIiibl 3aKPyYUBAHUS KAXKIOTO yUaCTKa, PUHSB JJIMHBI YIaCTKOB OJIMHAKO-

BbIMH U PaBHBIMU =300MM

11. BeiBon.
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OT4er 0 npoaeIaHHOI PadoTe T0KEH COAEPKATD:

10 Tema paGoThL.

11 Henb paboTHL.

12 3amanue.

13 Pemenue 3aau.

14 BriBoz 1o 3amaue.
BapuanTsl 3a1aHuii
3apanmne:OnpeaenuTh BEIMYMHY KPYTAIIMX MOMEHTOB JIJIsl KXKJIOTO y4acTKa, [IOCTPOUTH SMIOPY
KPYTSIINX MOMEHTOB, ONPEJCIUTh JUAMETP Bajla HA KaXKJIOM Y4acTKe, OMPEEIUTh yrol
3aKpPYUYMBAHMS KaXA0T0 yyacTKa. [I[puHATE MOIIHOCTE HA KoJiecax:
P2=0,5P1; P3=0,3P1 P4=0,2P.1
CxeMy U UCXOIHbIE JaHHbIE BHIOPATh B COOTBETCTBUHM C HOMEPOM CTY/CHTA IO CIIUCKY B
xypHaiie.Jljig Bcex BapuaHToB nnpuHuMaTh:=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 MONEpedHbIX CUI U U3TUOAIOIINX MOMEHTOB ISl KOH-
COJILHBIX 0AIIOK ».

Heab 3anaTusa:Hayuutbcs cTpOUTH AMIOPHI MOMEPEYHBIX CHIT M U3THOAIOIIUX MOMEHTOB IS
KOHCOJIBHBIX 0aJIOK U JIByX OMOPHBIX OAJIOK

Heo0xonumpble maTepuaJbl:

1. Terpaab 11 NPaKTUYECKUX 3aHATHH.

2. MeTtoauyeckue yKa3aHus 10 BBIIOJIHEHUIO MTPAKTUYECKUX 3aHATUH MO AUCUUIIINHE «TexHu-
YyecKasi MEXaHUKa».

3. MUKpOKaJIBKYISTOP U KaHLIEISIPCKUE MPUHAIIICKHOCTH.

Ilopsinok BbINOJIHEHHS 3aJaHUA:

1. IToBTOopuTH TeMy «M3rud».

2. I1o HOMepy B >KypHaJie BBIHUCATH U3 TAOIUIBl BETUYUHBI U CXEMY OallKHU.

3. OnpenenuTh ONOPHBIC PEAKINH U3 YPABHCHUN PABHOBECHS CTATHKHU.

4. ITocTpouTh MIOPHI MONEPEUHBIX CHIT QY M M3ruOaroNuX MOMEHTOB MX.

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

6. [TomoOpaTh Mo TabIauUIEe TBYTABPOBOE CCUCHHUE OAITKH.

7. IlonoOpaTh NpSIMOYToJbHOE CeYeHHE OAJIKM ¢ COOTHOILIEHUEM cTOpoH: h = 2b.

8. CchopmynupoBath BEIBOJI.

OTuer 0 NpoaeIaHHOI PadoTe T0JI5KEeH COAEPKATD:

. Tema 3aHsTHS;

. Lenp 3ansTus;

. Ucxonnbie nanubie U3 TaOJIUILIBL;

. I300paxenue OaJIku U CHIION CXEMBI,

. DMIOPHI MOMEPEYHBIX CHJI U MU3THOAIOIINX MOMEHTOB;

. OmnpenesneHre 0CEBOro MOMEHTa COMPOTUBIICHUS JUIsI ONACHOT'O CEYEHHUS;
. [TonGop nomnepeyHbIX CeYeHU;

. BeiBop.

0N N W —

Coneprxanue 3a1aHusi: As33aJaHHON OaJIKK MOA0OPATh U3 YCIOBHS MPOYHOCTH HA U3THO pa3-
MEpBI TIOMEPEYHOTO JIBYTaBPOBOTO M MPSMOYTOJIBLHOTO CEUSHUS, IIPUHSAB COOTHOIIIEHUE CTOPOH
h=2b. Cuurars [6]=160 MIla./lanHbie 11 CBOEro BapraHTa BEIOpATh M3 TAOIHIIBL.

IIpunars: ;

46



1 2 3
’ p t-(vem g Sm ,
209 1 ; 2 %
RRREENE y 7 g g
3 / iy
¢ B ,,_l ? /
4 - %
a Q d5a. | gsa | _gs5a o5
—~ - ¢ "
Ton 3m
s & v ™~ uy b T
Iy AN LA A
R 4 BEREEEEN7 —
gp 4 - 2 208 ¥
p— 4 B 0’ of
g5a Y 95a gsa._ 754 702, |
7 8 9
1Om
a N {?P A 10 ¢ Ty
(ILY,!L!_Z’ T Ti ¥ W
| 5 - (; /¢7¢ .,/
9P ) % bp F - :‘;
L L G c5a| gsa Q5a_| O5a_
10 11 12
1Wm }
P it VLS
05 16p ¥ & ;Q?_ 5P _ @ 4
71 Z R R —IU;;
2 7 4
&p 4 % 2
4 " / . ~ 4
_Jba | g5a _g5a | 65a J5a | 95i
13 14 15
1Em.
ﬂ ./, [—t— Y )
7¢ |8 i1 7 59 |
raian N AR ARE! R R
- - 4 ,
] e} 47
— x - ! Vi s a‘)‘
_osa | gsa | RGPALdse ) | cia | OF

47




. SOSOONNY SOOI _
. - N .//Y% NANNNN 2 ‘/, N ONNNNNNN .; *
AN - - a |
; N ] 3 N oy
niN :m by SN e Ny & R
| /ﬂm Y FDJ/ S S oa QU \ ~ Y
® | |5 — 3 8 g ol |8 & = ,a.*
S ® u o RS W e N
SN o ! g o S r.w.v L _M NS o L 04
rJ FJ AN QY AN * - - |
o = L ﬁ S - i 1 {
- - Q. N
— ! S ~
NS ASNSSNN ALY AN LA
1 i N %
o ﬂﬂrﬁ Q e N o ke NS b S
Q M, A N 5* " W, 8| il RN Y
b 1 ] " 0}
= S S . 84 N
" N Q = = QA \
5 S < N .
3 9 Q A o q g\ * 3
\ A\
1t - St S H S SA . = o O
= g > ﬂ
S - * &
T AONOSONNY — AR N | e D N SSANNNNN RRTRESR
\ ) \
B N g ] B\ |
N . N N N S @ gl
QU - Q- S b ) * o] ) 5&
4 ’ 1 i 9 * A\ Y
m i a w \fe= a_ m a % a w % el |
QN by R
nWT_.O.. & 9 /9/ - 9 —P. a 5 =1 * N
~ ~ LR N N\
=t o N Q & \ B
i, o~ b S * s Y Q * \ 3 » o m AcU../

48



IIpakTyeckoe 3ansaTue Nel4,15

no teme «M3ru6»

HaumenoBanue: «Pacuer O6ajku Ha MPOYHOCTH MPH U3THOE, TOAOOP CEUCHUSY.

Heab 3anaTHsA: HayunThcs HOCTPOSHUIO SMIOP U3rHOAIOIUX MOMEHTOB U MONEPEYHbIX CUII U
IPOM3BOJIUTH PacyeThl Ha POYHOCTH P U3THOE.

Heo0xonumpble MmaTepuaJbl:

1. Terpaab 115 NPaKTUYECKUX 3aHATHH.

2. MeToau4ecKue yKa3aHus 110 BBIIIOJIHEHUIO TPAKTUYECKUX 3aHATUH MO0 AucHUIIHE « TexHu-
YyecKasi MEXaHUKa».

3. MUKpOKaJIBKYJISTOP U KaHLEIAPCKUE IPUHAIIIEKHOCTH.

Iopsaok BHIMOJTHEHUS 3a1aHUS:
1. 1300pa3uTh pacyeTHYIO CXEMy.
2. BrinmcaTh UCXOIHBIC JAHHBIE U3 TAOIHIIBL.
3. 3aMeHHTD ACWCTBUE ONIOP HAa OANKy CHIIAMH PEaKIHiA.
4. CocTaBHTh YpaBHEHUE PABHOBECHS [UIS TNIOCKOM CHCTEMBI MapalIeIbHbIX CHII:

5. Haiit U3 ypaBHEHHI paBHOBECHSI HEM3BECTHBIC CUJIBI PEAKLIAM.

6. OnpenenuTh NONEPEYHYIO CHUILY B KaXI0M U3 XapaKTEPHBIX CEUEHU, KaK CYMMY
BHEUIHUX CUJI, IPUJIOKEHHBIX 110 O/IHY CTOPOHY OT CEUECHHUSI.

7. IlocTpOUTH 3II0PY MONEPEUHBIX CUIIL.

8. OnpenenuTth BEIMUYUHY U3rHOAI0IEro MOMEHTA JJIsl KaX/10I0 XapaKTepHOr0 CEYEeHHUs,
KAaK CyMMY MOMEHTOB BHEILIHUX CHJI, IPHJIOKEHHBIX 110 OJHY CTOPOHY OT CEUEHUs, OTHO-
CUTEJIbHO LIEHTPa TSAYKECTH 3TOTO CEUEHUSI.

9. IlocTpouTs 3MI0py U3rMOAIOIIMX MOMEHTOB.

10. BeiOpatb Hanbosnee HarpykeHHOe ceueHue, rae Mu=max.

11. 3anucaTh ypaBHEHHE YCJIOBUS IPOYHOCTHU IPU U3THOE:

12. Haiitu TpeOyemMyto BETUYHHY OCEBOTO COMPOTHUBICHUS CEUCHUS:

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

14. OxpyriuTh AuameTp 10 Ginxaiiero ctanapTHoro 3HaueHus u3 psga R40 nmo tab-
JINLIBI 2
15. BeiBog
OT14eT 0 Npoae/IaHHOI padoTe J0J/IKEH COAEPXKATD:
1. Tema 3ansaTus;
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2. lenpb 3aHATHS;
3. Mcxoaubple maHHble U3 TaOIHIGL;
4. N300pakeHue OanKu U CUIIOU CXEMBI;
5. DIophl MONEPEYHBIX CHIT M U3THOAIONTNX MOMEHTOB;
6. Onpenenenre 0ceBOro MOMEHTA COMPOTHUBIICHUS AJIsl OMIACHOTO CEUCHUSI;
7. IlogOop MomnepevyHbIX CeUSHHIA;
8. BeiBos.

Copep:xanue 3aqaHus: J{71s1 3a1laHHON pacueTHON CXEMbl OCH OIPEEIIUTh 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 HalpsKeHUE Ha

n3ruod
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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) MOMEepEUHbIN MPMOit
u3ruo?

3. Yo Ha3bIBaeTCS NOMEPEUHOMN CUIION B MONEPEYHOM CEYEHUHU Opyca U YeEMY 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 ISl OMEPEYHBIX CHJI M U3TUOAIOIIMX MOMEHTOB.

7. Kakumu nuddepeHnpanbHpIMU 3aBUCUMOCTSIMU CBSI3aHbI MEKY cO00M n3rudaromuii Mmo-
MEHT, ITONIEpEeYHasi CUJla, MHTEHCUBHOCTh PaBHOMEPHO Paclpee/IEHHON Harpy3Kku?

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

9.Kakue ¢popmbl NONEPEUYHBIX CEUSHUH pallMOHAIbHBI I OalOK U3 MJIACTUYHBIX MaTepuaIoB?

MpakTnyeckoe 3aHATHe N216
HaumenoBanue: Pacuer kpyrioro Opyca Ha MpOYHOCTH MPU COUYETAHUH U3TUOA C KPyUECHUEM.
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Heap 3anaTusa:Hayuutbcs MOCTPOSHUIO 3MMIOP KPYTALIUMX U U3rHOAIOIUX MOMEHTOB U MPOU3-

BOJIMTH PacueThl HA TIPOYHOCTH MPU U3THOE C KPYICHHUEM.
Heo0xogumpble maTepuasbl:
1. Terpaap A NPaKTHUECKUX 3aHSATUH.

2. MGTOI[I/IIICCKI/IC YKa3aHUs 110 BBIIIOJTHCHHUIO ITPAKTUYCCKUX 3aHATHH 110 JUCHHUITIIMHC «Texau-

YyecKasi MEXaHUKay.
3. MUKpOKaJIBKYISTOP U KaHLIEISIPCKUE MPUHAIIICKHOCTH.

IMopsaaok BHINOTHEHUS 3a1aHUSA:
1. 1300pa3uTh pacyeTHYIO CXEMy.
2. BrinmcaTh UCXOIHBIC 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 Harpy3Ku, IPUIOKEHHBIEC K BaTY:

- OKPY’KHbBIC CUJIBbI

-panuanbHbie cuiibl Fr=F;*tgo. o- cTangapTHBIN yroJl 3aleIuIeHUs a=20", tg200=0,364.
Fr1:0,364'F1
F12=0,364°F,

OnpenenuTh peakiuu Ornop OT paIuATIbHOTO YCHIIUS
OnpenenuTh peakuy Omnop OT OKPYKHOTO YCHIIHS
OmnpenenuTs B XapaKTEPHBIX CEYEHUAX 3HAUYEHH M3THOAI0MMX MOMEHTOB M, 1 M.

o =

BrraucauTs mosHbIN U3ru0aronuii MOMEHT HOTIPEICTUTh B KAKOW TOUKE CEYCHUE SBIISI-
€TCs OIaCHEIM.
10. OnpenenuTh 3KBUBAJIEHTHBIA MOMEHT

OT14eT 0 Npoae/IaHHOI padoTe J0J/IKEH COAePXKATD:
1. Tema 3ansaTus;

2. lenpb 3aHATHS;

3. Mcxoanble naHHbIe U3 TaOIHIEL;
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4. N300pakeHue Bajia U CUJIIOU CXEMBI;

5. DHIOpHI KPYTSIIUX ¥ U3TUOAIOIINX MOMEHTOB;

Conep:kanue 3a1aHus:

I[JISI CTaJIbHOT'O BaJIa ITOCTOSAHHOTO IMOIICPECYHOT'0 CCUCHUA C ABYMS 3Y6anBIMPI KoOJIeCaMHu, IiCpe-

JIAIoIIero MOITHOCTh P, kBT, pu yrioBoii ckopocTu @, pana/c. OnpeaenuTh BEpTUKATBHBIE U T'O-

PHU30OHTAIBHBIC COCTABJIAIOIINEC PCAKIUN ITOAIMIUIIHUKOB, IIOCTPOUTH SIIOPY KPYTAIIUX MOMCH-
TOB, IOCTPOUTD JITHOPBI I/I3FI/I6aI-OH_[I/IX MOMCHTOB B BepTHKaHBHOﬁ n FOpHSOHTaJIBHOI;’I IIJIOCKO-

CTiX,. CXCMy CBOCTO BapruaHTa 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

IIpakTn4yeckoe 3ausitue Nel7
110 TeMe «Y CTOMYMBOCTD CXKATBIX CTEPIKHEN»
HaumenoBanmue: «PacueTsl Ha yCTOMYHUBOCTD CKATBIX CTEPKHEH.»
Leap 3aHATHA: HAYYUTHCS IPOBOJUTHPACYETHI HA YCTOMYMBOCTD CXKATBIX CTEPIKHEN
Heo0xonnmble MaTepuaJibl 1 000py10BaHue:
1 Terpanp Uit NPaKTUYECKUX 3aHATUM.
2. Meroauueckue yKa3aHus 10 BBIIOJHEHUIO IPAKTUYECKUX 3aHATHH 110 TUCHUILUINHE
«TexHnueckass MEXaHUKa.
JInnelika, IBETHBIE CTEP>KHU, TPAHCIIOPTHP, MUKPOKAJIBKYJIISATOP.

IMopsiioK BBINOJIHEHN S 32TaAHUSA:
3amarorcs BeMMUMHOM ko3 duiirenTa npoaoiapHOro u3ruda . B mepBom npubnmxeHuu ero

MO3KHO NMPUHATH paBHbIM ¢=0,6...0,8.

1. OmnpenenstoT TpedyemMyro IIOMAIbL TONEPEYHOTO CEYSHHSI CTOMKN

rae F — neHTpanbHO cxkumaronias cuia; R- pacdeTHoe CONpoOTHUBIEHUE MaTepHUalla CKaTHIO,
MlIla (cM. mpuiioKeHue).

[To HalimeHHOM UIOIIAIM ONIPEAETIAIOT HoMep TTpoduist o copramenty. Eciu ceuenue co-
CTOUT U3 HECKOJIbKUX MPOo(UIe, TO MpH pelieHny 3a/1a4 JaHHOU paboThl IpoduiK npoxkaTa
clenyeT MPUHUMATh OJMHAKOBBIMHU 110 Tutomaau. [Ipu pemeHnn npakTH4eckux 3a/1a4 peKoMeH-
JallMK MOTYT OBITh APYTUMH.

2. [IpoBepstOT yCTOWUYMBOCTD MIPUHATOTO CEYEHUS B CIEAYIOIIEM MTOPSIAKE:

a) OIPENENSIOT PacCUETHYIO JJIMHY cTepKHs lo=l, rae | — reomerpuueckast rHa CTEPKHS, -
K03 PULIMEHT MpUBEACHUS JUTUHBI (KO3 (DUIIMEHT 3a1€TIK1 ), KOTOPBIH 3aBUCUT OT crlocoba 3a-
KpEIUIEHHs KOHIIOB CTEPKHS;

0) onpeaensA0T MOMEHTBI MHEPIIMU ceueHus Jx ¥ J, OTHOCUTENBHO ITIaBHBIX IIEHTPATIbHBIX OCEH
X 1Yy, KOTOpPbIE COBIAJAIOT C OCIMU CUMMETPUU cedeHHUs. MOMEHTBI HHEpLUH npoduiei mpoka-
Ta OTHOCUTENIFHO COOCTBEHHBIX ocei onpezenstores o tabnuuam ['OCTos;

B) HAXOJST painyChl HHEPLUU CEUEHUSI OTHOCUTENBHO OCEHl X U y:
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) ONpPEAENAT TMOKOCTb CTEPKHA: A= lo/ ix; Ay= lo/ iy;
1) IO HauOOJIBIIIEMY 3HAUYCHUIO A B 3aBUCUMOCTH OT MaTepHasia CTOHKH ONpeaAesioT Kodhdu-
LUEHT MPOJIOJIBHOTO U3ruba ¢ (CM. MPUII0KEHHE);

€) MOJCTABIISAIOT MOJIYYCHHBIC 3HAUYCHUS B (hOpMYITy

Ecnu 5T0 ycnoBue BBIOIHAETCS, TO yCTOHYMBOCTD CTEPIKHS obecrnedeHa, u Haooopot. Eciu
HecyIast CIOCOOHOCTh CTEPXKHS He o0ecredeHa, TO He00X0IMMO YBEIMYUTh IUIOIIA/b CEYCHUS,
NpUHSB OONBIINK TPO(UIIE, U BBIIOJIHUTH IPOBEPKY YCTOHUMBOCTH cTepkHs. Eciu HenoHanpsi-
JKeHHue cocTaBiseT 6osee 5%, To He0OXOIMMO YMEHBIINUTD IIOLIA/lb CEYEHUS, TPUHSB MEHbILINN
[Tpodwite, noOuBasich, YTOOBI HEJOHATIPSHKEHNUE HE MTPEBHIIAN0 5%.

Conep:xanue 3aganmsi: Mosobpatb CeYeHME LEHTPAIbHO CHKATOW CTOMKM MO AaHHbIM CBOETO Bapu-
aHTa. MaTtepuancTokun— ctanb Knacca C 38/23
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IIpakTHyeckoe 3ansaTHe Nel8
Heranu mammH. [Tepenaun.

HaumenoBanue:OnpeieieHe KHNHEMAaTUYECKUX U CUJIOBBIX XapaKTEPUCTUK Mepeaay
Heas 3anaTusa:Hayuntbes onpenenaTe KHHEMATHYECKUE M CUIIOBBIE XapaKTEPUCTUKU IIPUBO-

JIOB, COCTOSILIUX U3 Psi/ia ITOCJIEI0BATEIbHO COCIMHEHHBIX Iepeaay.
Heo0xoaqumMble MaTepuaJbl:

1. Terpaab 11 NPaKTUYECKUX 3aHATHH.
2. MeToau4ecKue yKa3aHus 110 BBIIIOJIHEHUIO TPAKTUYECKUX 3aHATHN N0 JucuuIuimHe «TexHu-
4YeCKask MEXaHUKay.

3. MUKpOKaJIBKYISATOP U KaHLIEISPCKUE MPUHAIIICKHOCTH.

Iopsiiok BBINOJIHEHHS 3aIaHUS:

1. HauepTtuth cxemy npuBoja B COOTBETCTBHH C BAPUAHTOM.

2. [IponymepoBaTh BaJIbl.

3. Onpenenuth nepeaTouHoe OTHOUIEHUE KaXKI0M CTYIEHHU.

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

u =u;uz(u3)

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

1=Nyg, N2=

ny=

b

6. OHpeI[eJ'II/ITL JaCTOTY BpalllCHUA BaJIOB.

W=

7. OHpeI[eJ'II/ITL MOIIHOCTH Ha BaJIOB.

P]:P,)6 HIIN P]:P()

N3

'nnomeZZ ‘nis

n3z=

s Ny=

N2y
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8. Ompenenuts K.I1.JI. mpuBoaa

]1:;7 .ﬂnep.nnep...
TAC K — YUCIO Map MOAIMHITHUKOB.
YTO4YHUTH MOIIIHOCTD

P 4= ‘n
9. OnpenenuTh BpalarIire MOMEHTHI Ha Bajgax

T= (Hwm); tne P-Bm;  w-pad/c.
10. BeiBog.

OTuer 0 NpoaeIaHHOI padoTe T0J:KEH COAePKaATh:
1. Tema 3aHATHS;
2. lens 3ansATHS;
3. UcxonHble JaHHBIE M3 TAOIUIIEL;
4. PacyeThl.
8. BeiBog.

Coaep:xanue 3aganms: [y npuBoJa MalllMHbI, COCTOSILIEIO U3 MEXAHUYECKUX Mepeaay onpe-
JIETIUTh YIJIOBBIE CKOPOCTH M YaCTOTHI BPAIlIEHUs HA BajaX, MOIIHOCTH W Bpallatoliie MOMEHTHI
Ha BajlaX C Y4€TOM K.I1.]I., IEpEeIaTOYHbIEC YMCIIA BCEX CTYNEHEN U MPUBO/A, K.I1.J. IPUBOJIA.
[IpuHATE: 1100, =0,99 - 11 TApbI NOIIUITHUKOB;

Nyn=0,95 — U1 LETHOM nepenayuy;

Npn1=0,96 — U1 peMEHHON TIepeayu;

N36=0,97 — nns 3y04aToil nepenaym;

Nun=0,77-0,85 — 1151 YepBSIYHON NIepeaayH.

Cxemy BbIOpaTh B COOTBETCTBHH C HOMEPOM CTY/IEHTA IO CITUCKY B JKypHAJe.

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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D,=200 D,=4350 Dy=180 D,=360
fe E 2,27 i ]
| " X
et | s
W =—aoY ===
Ny =10x8m A ’ % Nyg=7K8m ¥ / :
n=289000mun 2178 ' n=14400dun % i ael
5 6
D, =160 =360 b=200 .172 =400
~1 I 2 - l H
X R | Z;FW :
Lla z,=19
M ¥ // ey
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 1
Nz = 10x6m Nag=2016m \”
n=97000un  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

KonTposabHbIe BONPOCHI
[Iepenarounoe unco.

p—

2. Kak OIPCACIIACTCA ICPEAATOYHOC YHCIIO U KHﬂ JJIA MHOFOCTyr[CH‘-I&TOfI HCpCIIEl‘-II/I?
3. KakoBa cBs3b MCXKAY BpalllalOIMMH MOMEHTAMH Ha BEAYIIEM U BEJOMOM BaJiax mepcaa-

qn?

IIpakTyeckoe 3ansaTue Nel9

HanmenoBanme: Pacuer Ha KOHTaKTHYIO MPOYHOCTh U M3THO MMJIMHIPHIECKON MPSIMO3Y00id

nepeaadu.

Heﬂb 3aHfITI/Ifl:HaY‘{I/ITBCH OIpeaACIATE KHHEMATUYCCKUC U CUJIIOBBIC XapaAKTCPUCTUKH HUJINH-

JpUYecKoi nmpsMo3y0oil nepenadu, NPOBOAUTE BEIOOP MaTEpUANIOB JUIs ITepeJayu.
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Heo0xonumble MaTepuaJibl:

1. Terpanp niig NpaKTUYECKUX 3aHATUM.

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

3. MUKpPOKQJIbKYJIATOP U KAaHUEISIPCKUE MTPUHAIIICKHOCTH.

HOpﬂ)IOK BbBIINNOJTHCHUA 3aJaHUA:

1. Ompenensem nepegaTouHOE YUCIIO , OKpYTJISIEM JI0 CTaHAapTHOTO.

HomunanbHbIe iepeaaTouHble YUCa MIIMHAPHYECKUX PEIYKTOPOB OOIIEr0 Ha3HAYCHHUS CO-
riacHo CT COB 221-83, npudem nepBblii psija NPEANOYTUTEIBHEE 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, PEKOMEHIyEeTCSA U3TOTABIMBATD U3
CpeIHE WIIM BBICOKO YIIIEPOIUCTHIX KOHCTPYKIIMOHHBIX CTaJIel MOJIBEP>KEHHBIX YIYUIICHHIO.

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

HB,; —tBepnocts no bpunennto mecrepHu.

4. Onpez[emleM AO0IYCKAEMOC KOHTAKTHOC HAIIPAKCHHUEC

Su=1,1 —Tpebyemblii 3an1aC IPOUHOCTH.

5. Ompenensem npeen BBIHOCIUBOCTH Ha U3THO

6. OmpenenseM JOMyCKaeMOe HaIpsHKEHHUE U3ruoa

63




Sg=2 — TpeOyeMpbIii 3anac MPOYHOCTH Ha U3THO.

7. OmnpenaenseM KpyTAIMNA MOMEHT Ha OBICTPOXOAHOM Bally

; Hm

8. OmnpenensieM TpeOyeMoe MEKOCEBOE PACCTOSHUE U3 YCIOBUS KOHTAKTHOM MPOYHOCTH

U- IePEeJaTOYHOE OTHOLICHHE
T)-KpyTs1uii MOMEHT Ha ObICTPOXOAHOM Baity, H-M

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

(mpsiMo3yObIe KoJeca)

(K0co3yObIe KoJeca)

Wha KOOPPHUIKEHT JUTMHBI 3y0a (JUIs IpsIMO3yOBIX KoJiec Wp,=0,3; 11st KOCO3yObIX KoJiec

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

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

MesxoceBoe pacCTosIHUE Ay, MM

lpsan | 40 50 63 80 100 125 - 160 - 200
2pan | - - - - - - 140 - 180 -
lpan | - 250 - 315 - 400 - 500 - 630
2psa | 225 - 280 - 355 - 450 - 560 -
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Crnenyer 1-11 pan npeanouuTars 2-my.

9. OmnpenenseM TpeOyeMblii MOTYJb 3alICTICHHS:

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

Oxkpyrisiem 1o cragaaptaoro 3Hadenust 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. OmnpenernsieM CyMMapHOE YHCIIO 3YObEB.

11. Onpenensiem uncio 3yObeB B IIECTEPHE:

12. onpexnensieM umcio 3yObeB Koeca:

13. OnpegensieM pa3mepsl KOJec:
- IMaMeTp Ha4aJIbHOW OKPYKHOCTHU IIECTEPHU

d;=mZ,(ripsiMm03y0ObIe KoJieca)

Z:=Z5-7,

(mpsiMo3yObIe KoJeca)

(koco3yOble KoJIeca)
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(K0co3yOBbIe KoJIeca)

-IMaMETPbI OKPYKHOCTEH BBICTYIIOB U BIIAJIUH LIECTEPHU

- IMaMEeTpbl HA4YaJIbHOM OKPY>KHOCTH KoJjieca

d,=mZ, (mpsimo3yObIe Koseca)

(xoco3yOble KoJeca)

- IMAMETPBI OKPYKHOCTEH BBICTYIIOB U BIIaJINH KOJeca

- BBICOTA I'OJIOBKHN U HOXKKH 3y6a

- IIOJIHasA BbICOTA 3y6a

- IIMPpHUHA KOJIeCa

(mpsiMmo3yOble KoJieca)
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(koco3yObIe Koseca)

Wha- K03 utimenT anunel 3yda.

HJ’ISI KOMIICHCAalluu HETOYHOCTESH MOHTa)Ka JJINHBI 3y6a IMECTCPHU IPUHUMAIOTCA HECKOJIBKO

OoJibIle JJIMHBI 3y0a KoJieca
b1=b2+5

14. YTOUuHsIeM MEKOCEBOE pACCTOSIHUE

15. OmnpenesnsieM CUJIbI B 3allCTIICHUN
- OTIpEIEIIsIEM OKPYKHYIO CHUITY

- OIIpCACIsACM paIUaJIbHYIO CUITY

(mpsiMO3yOble Koseca)

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

(xoco3y0Oble KoJeca)

B- yron naxiona 3y6a (8°-20")

OnpenensemM OCEBYIO CHITY

(K0co3yObIe KoJIeca)
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16. I[IpoBOIMM CpaBHUTEIBHYIO OIIEHKY TPOYHOCTH 3yObEB IIECTEPHHU U KOJeca Ha U3TH0

T€ Yr| ¥ Yr2- KO urmeHTsl popMbl 3y0a B 3aBUCUMOCTH OT KOJIMUECTBA 3yOhEB

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. Hanpsbxenue nzruba B 3yObsiX IIECTEPHU

Yr1- KO3 duuueHT Gopmbl 3yda

Fi-oxpyxnas cuna, H

kgy=1,4 — K03hHUIMEHT TUHAMHUYHOCTH

krp=1,4 — KO3 PULUEHT HEPABHOMEPHOCTH HArpy3Ku
m — MOJyJb 3alleTUICHUS

b, — mmpuHa Koieca, MM

[oF] - monmyckaeMoe HampsKeHHe U3ruoa.

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

Ot4er 0 npoaeIaHHO padoTe J0IKEH COAEPKATD:
1. Tema 3aHATHS;
2. llens 3ansatus;
3. McxoaHbIe TaHHBIE U3 TAOJIMIIEL;
4. Pac4eThl.
8. BriBog.

Conep:xanue 3agaHus:

Paccuurath HpHMOBY6yIO nepecaauy OAHOCTYIICHYATOIr0 MUJIMHAPUICCKOTI'O PEAYKTOPA
nmpuBoOJAa KOHBeﬁepa, BBITIOJIHUTD HquHOCTHOI\/'I pacyeT nepcaavuu 1o KOHTAKTHBIM HAIIPsKC-
HUAM U OIIPEACIIUTD IMapaMETPhI 3JICMCHTOB 3allCTIIICHH . Hcxonnsie nanHbIE HCO6XOIII/IMBIG
AJId pCHICHU CBOCTO BapyUaHTa 3aa4u, BLI6paTL ns3 Ta6J'II/II_[BII

68




UnnnHapuyeckuii 3ybuaTbii pegyKktop

0 .
N-;il:” MoLHOCTb Ha Beayllem Baly, | YacToTa BpalleHus Beay- | YactoTa BpalleHWs Beso-
P, KBT Liero Basa, Ny, MMH ™ 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

69




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: «BrimoHeHHE pacueTa Bajga Ha MPOYHOCTh U KECTKOCTD.».

I_[e.m, 3aHﬂTI/Iﬂ:Hay‘H/ITBC$I MMOCTPOCHUIO SIIIOP KPYTAIIUX U I/ISFI/I68.IOIJ_[I/IX MOMCHTOB H IIpOU3-

BOJUTH IIPOCKTHBIA pacyeT BaJa.
Heo0xoqumpble maTepuaJbi:
1. Terpaap a1 NpaKTUYECKUX 3aHATUM.

2. MeTtoanueckue YKa3aHus 110 BBIITOJIHCHUIO ITPAKTUYCCKUX 3aHATHH 110 JqucHunianHe «TexHu-

YCCKasd MCXaHUKa».

3. MHKpOKaJIBKYJ'IHTOp " KaHIICIAPCKUC ITPUHAATICIKHOCTH.

ITopsinok BHINOJIHEHNUS 3aJaHUS:
1. 1300pa3uth pacueTHyIO CXeMYy.
2. BeinucaTh UCXOJHBIE JAaHHbBIE U3 TAOIHUIIBI.
3. 3aMeHHTH ACHCTBHUE OTOP MOIIIMITHUKOB CHIIAMU PEAKIIUH.
4. OnpenenuTh Bpalaronuii MOMEHT.

Mj,;, - Bpamaromui MomeHT, Hem

P — momnocTs, BT

— yTJI0Basi CKOPOCTh, paj/c

PIt

5. BrruncnauTe Harpy3ku, NpUIIOKEHHBIE K BaJTY:

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

OrnpenenuTts peakiiu ornop OT PaAUAIbHOIO YCUIIHS
Onpenenutb peakuy ornop OT OKPYKHOTO YCUIIHS
OrmpenenuTs B XapaKTEPHBIX CEUEHHAX 3HAUCHUS U3rNOaIOIUX MOMEHTOB My 1 M.

BBIYMCIUTE MOJHBIN U3rHOAOIITUH MOMEHT HOTIPEICINTh B KAKOW TOYKE CEYCHHUE SBIISCT-
Cs1 OTTIACHBIM.
5. OnpenenuTh SKBUBAICHTHBI MOMEHT

L

6. DmIopbl KPYTAMIMX U U3rHOAIOIUX MOMEHTOB;

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

8. OmpenenuTs TpeOyeMblii 0CEBO MOMEHT COMPOTHBIICHHUS:

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

6. BeBoa.IlonyduenHoe 3HaueHUE TUaMeTpa Bajia OKPYTIUTh 10 OIMKaiIIero 4eTHOro
(MM OKaHYMBAIOILIETOCS HA MSTh) YUCIIA.
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OT14eT 0 NpoAeIaHHOI padoTe J0/IKEH COAePKATH:

1. Tema 3ansaTus;

2. lenpb 3aHATHS;

3. Mcxoaubple naHuble U3 TaOJIHILL;

4. N300pakeHue Bajia U CUJIIOU CXEMBI;

5. IlocTpoeHue 3MmIop KPyTSIIEro MOMEHTA U U3rHOAIOIINX MOMEHTOB.
6. IIpoekTHBIN pacyeT Baja.
7. BoiBox

Conep:kanue 3a1aHus:

Jlis cTanpHOTO Bajla MOCTOSHHOTO TIONEPEYHOT0 CEYECHUs C IBYMs 3yOUaThIMH KOJIE€CaMHu, Iepe-
JIAroIIero MOIHOCTh P, kBT, pu yrioBoii ckopoctu @, pag/c. Onpenenuts BEpTUKAIBHBIE U TO-
PHU30HTAJIbHBIE COCTABIIAIOLINE PEAKIIMU OAIUITHUKOB, IOCTPOUTD MIOPY KPYTAIIUX MOMEH-
TOB, IOCTPOUTH S0Pl U3TUOAIOLINX MOMEHTOB B BEPTUKAJILHOW U TOPU30HTAIBHOM III0CKO-
CTSIX, BbIOMHUTE NO00p ceueHus Baja. Bas BBIOIHEH U3 CTAIM ©

=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: «BbllloJIHEHNE pacyeTa NIIOHOYHBIX COCIUHEHUHN U IUIMLEBBIX COCIUHEHUN.».
Heap 3anaTusa:HayuuTbcs BHIIOMHATE PacyETHIUNOHOYHBIX U IIIMIIEBBIX COEAMHEHUH.
Heo0xonumpble MmaTepuaJbl:

1. Terpaab 1715 NPaKTUUECKUX 3aHATHH.

2. MeToau4ecKue yKa3aHus 110 BBIIIOJIHEHUIO TPAKTUYECKUX 3aHATUM MO0 AucHuIInHe « TexHu-
YeCcKasi MEXaHUKay.

3. MUKpOKaJIBKYJIATOP U KAHLEIAPCKUE IPUHALICKHOCTH.

HOpﬂ)IOK BbBIINNOJTHCHUA 3aJaHUA:

1.
2.
3.

N

10.

11.

12.
13.

14.

N300pa3uth pacueTHYIO CXEMY.
Brinucars ucxoanbie JaHHBIE U3 TaOJIULIBI.
[To nuametpy Bana d onpeneauTs pa3Mepsl MONEPEUHOIO CEYCHUS MIMOHOK UM Pa3Mephl U
YHCI0 3yObeB IUTUIIEBOTO COSAMHEHHUS.
Jlonyckaemoe HanpspKeHUue cyusamus [ Ocyy| onpenensieTcs npeaeaoM TeKYy4eCcTU O7U 3aBUCUT
OT BHUAa MPUIIO)KCHHON HATPY3KHU U XapaKTEPUCTUK MATEPHUAIOB KOHTAKTUPYIOIIUX JCTAJICH.
3HaueHue [ ocy] BHIOUpAeTCs B pacyeTe Ha HAUMeHee NMPOYHbI MaTepHuaJl UX TeX, UYTO
HAXOJSATCS B KOHTAKTe.

Torna

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

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

[Tpu HepeBepCHUBHOM HArpy3Ke, Majao U3MEHSIOIICHCS M0 BeIMYNHE, TPUHUMAIOT KO3 uim-
eHt 3amnaca [s] =1,9... 2,3 , a mpu yacThIX MyCcKax U OCTaHOBKax - [s] =2,9... 3,5; npu peBep-
CUBHOH Harpyske ko3 duunent 3anaca nossimart Ha 30 %.

Jlonyckaemple HampsyKEHUs HAa Cpe3 JUIsl IIMOHOK OOBIYHO MpuUHUMAIOT [7cp] = 60... 100
MIla (MeHblIee 3HaUEHUE TPUHUMAIOT NPU THHAMUYECKUX HAarpy3Kax).

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

CpeIHuX. DTO 00CTOSTENHLCTBO MOXKHO YU€ECTh, €CJIM YMEHbBIIATh JOITYCKAaeMbIe HalpsKEHUS,
yBEJIMYMBas NpU 3TOM KodpduuueHTsl 3amnaca. [Ipu craruyeckoil Harpys3ke JOMyCKaeMble
HaIPSKEHUST CMSTUSI MOKHO MPUHUMATH [ ocyy] = 80... 120 MIla nipu TBEp1OCTH MOBEPXHO-
cty numues HB < 350 u [ocy] = 120... 200 MIla npu TBEpIOCTH NOBEPXHOCTH LUINLEB
HB> 350. B ciiy4ae moJBHKHOTO COEIMHEHUS JOIYCKAaeMble HANpPS)KEHUS YMEHBIIAIOT B
J1Ba pasa.

IIpoBepuTh NPOYHOCTH IJIEMEHTOB COETUHEHUS B COOTBETCTBUH C BUJAMU pa3pyLICHUS.
[TpuszmaTHyeckue NIMOHKY UMEIOT NMPSMOYToJIbHOE ceueHne. CTaHaapT npeaycMaTprUBaeT
JUTSL KQKJIOTO TMaMeTpa Bajla OIpeJlelIeHHbIE pa3Mephl MONEePeYHoro ceueHus mmnoHku. [lo-
3TOMY MPHU MPOEKTHBIX pacyeTax pasMmepsl b u h npuHUMalOT U3 Tabnuibl b4 u onpexnensior
pPacUYETHYIO UIUHY [p IITTOHKHU

I | (6.2)
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15.

16.

17.

18.

19.

20.

21.

22.

23.

Jmuny mmonkul = [p+ b BRIOUpAIOT U3 CTaHIAapTHOTO psijaa (Tabmmma b4). nuHy cTymuis
lcr Ha3Havarot Ha 8...10 MM Oosnblie AyMHBI MIOHKU. Eciiu mo pesynbrataM pacdera IImo-
HOYHOI'O COEIMHEHMs MOIYy4aroT JIMHY CTYNHLUbI [cr > 1,5d, TO BMECTO HINOHOYHOIO Lieje-
coobpa3Hee MPUMEHUTH NUTUIIEBOE COSAUMHEHHNE WM COSMHEHUE C HATATOM.

[IprumHO# pa3pylIeHUs] MIOHOYHOTO COCAMHEHUS, MOMHMO HOPMAJIBHBIX IIACTUYECKHX
nedopmaruii, MOXKeT OBITh IUIACTUYECKHHA CIBHT (Cpe3), BhI3BAaHHBIN HAHMOOJBITUMHU Kaca-
TEIbHBIMU HAIPSXKEHUSIMHU.

U Toraa mmoHKH MpOBEPSIOT Ha CPe3

OpnHako ecnu pa3Mepbl MONEPEYHOr0 CEYEHUs IUMOHKM B 3aBUCMMOCTH OT JAMAMETpa Baja
BBIOUPAIOTCS M3 HOPMAIBHOTO Psifia, TO BBIMONHITh TAKOH pacdyeT HEeT HEOOXOAMMOCTH, TaK
KaK yCJIOBHE IIPOYHOCTHU Ha CPE3 BBIIOJIHACTCS ABTOMAaTUUECKU.
CermMeHTHBIE IIMOHKU. Pa3Mepbl CErMEHTHBIX IIMOHOK PEKOMEHJyeTCs BHIOMpATh B CO-
OTBETCTBHH C JaHHBIMU TaOnHIbl bS . Pacyer cerMeHTHBIX IIMTOHOK MPOBOAMTCS B Qop-
M€ ITPOBEPOYHOTO U BBITIOJIHIETCS 1O TOM K€ METOJMKE U MO TeM ke (popmyiiaM, 4To U
pacyer Ha CONPOTUBIICHUE CMATHUIO JIJIS MPU3MATHYECKUX IITTOHOYHBIX COCIMHEHUM.

Torna

(6.4)

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

JuameTp dyy ¥ pacdeTHyro JUIMHY TU(TA (HMIMHAPUYECKON IMOHKU) [p B IEPBOM IPH-
OJIVM>KEHUH 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 PACMOIOKEH MapajuIeIbHO OCH BpamieHUs(pUCYHOK 6.8) cOoeNMHEHHE MPHU ITOM
obecrneuynBaeT nepenadyy MOMEeHTa BpamieHus 7.

[Tpu Harpy>keHUW BHEIIHUM MOMEHTOM B MPOJOJIHHOM CEUEHUH INTU(TA MOSBISIOTCS Kaca-
TeJbHBIE HAPSHKEHUS, KOTOPhIE HE MOTYT MPEBBINIATH Mpe/iesia TEKY4eCTH MpU CABUTE.
YcnoBue MpOYHOCTH Ha COMPOTUBIIEHUE CPE3Y Ml OCEBOTO MTU(TOBOTO COSTUHEHUS MOXK-
HO 3aImcaTh Kak
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(6.6)

24. YcnoBue OTCYTCTBUSL HA TIOBEPXHOCTH KOHTAKTa IUIACTHUECKUX Aedopmaruii (cMsTus), BbI-
3BaHHBIX HOPMAJIbHBIMH HANPsDKCHUSMHU, 3alMChIBacTcs B BUAE (cM. popmyiy (4.29)

(6.7)

25. Ilo yka3zaHHBIM (QopMyJaM MOXHO ONPEEIUTh JJIMHY IIMOHKH, 33/IaBIIUCh €€ TUaMEeTPOM,
WM 32/1aBIIUCH €€ JUIMHOM, HAUTH AUAMETp IITOHKH.
- WTU(T YCTAHOBIIEH B PaUaIbHOM HampaBleHUH (PUCYHOK 6.2).

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

) (6.8)

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

CwmsiTre 1 U3HOC pabovrX MOBEPXHOCTEH 3yOheB CBSA3AHBI C OJHUM U TEM K€ MapaMeTpOM —
HANPSDKEHUEM CMSITHS Ocy . DTO MO3BOJISIET pacCMaTPUBATh Oy Kak 0000IIeHHBIN
KpUTEpUN pacueTa W Ha CMATHE U HAa U3HOC, IPUHUMAS TIPU 3TOM [ O¢ys | HA OCHOBE OIIbITa
SKCIUTyaTaIH MOJOOHBIX KOHCTPYKIHA. Takoil pacuer OyJeT Ha3bIBaThCS YIPOIIEHHBIM
pacyeToM 1o 0000IIIEHHOMY KPUTEPHIO.

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

) (6.9)
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rae Kz — koapduuueHT HepaBHOMEPHOCTH pacIipeIelIeHUs] Harpy3Ku MEXay 3yObsmu (3a-
BUCHUT OT TOYHOCTH U3TOTOBJICHUS U yciaoBHid paboter), K3 = 1,1... 1,5.

28. 'eomeTpuyecKkre pa3Mephbl IIIUIA BEIYUCIAIOT B 3aBUCUMOCTH OT IUIUIIEBOTO COCIMHEHMUSL.
Tak 1151 TpsIMOOOYHBIX IILTULIEB

s ; (6.10)

JJIA 3BOJIBBCHTHBIX

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

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

Jlnuny ctynuisl npuHUMaroT [cr = [+ 4... 6MM u Oosiee B 3aBUCUMOCTH OT KOHCTPYKIIUH CO-
€/IMHEHMSL.

Conep:xanue 3agaHus:

3apaua 1. 3y0yaTtoe K0JIeCO, paCCUMTAHHOE JJIsl MEepeaul OKPY>KHOTO ycuiusi F; , co-
€IMHEHO C BAJIOM JTMaMETPOM d TMPHU MOMOIIU MPU3MATHYECKON MIMOHKH (pucyHoK 6.1). Ompe-
JIeTUTh HEOOXOAUMYIO JIJTMHY IIMOHKH, €CJIA TUaMEeTp ACIUTEIbHON OKPY>KHOCTH D ; , MaTepua
niectepHu u Bana - Cranbs 40X, Marepual MmIMnoHkKy - ctaib Ct 6 (Tabnuma 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, NepesaBaemblii WwectepHen 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. Noao6patb no FOCTy HENOABUMKHOE LUANLEBOE COeANHEHMWE LeCTEPHU C Ba/IOM

(pcyHOK 6.3) M NpoBEPUTL €€ HA MPOYHOCTL. [lameTp Bana d u MOMEHT T, nepeiaBaemMblii Baiom,
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 CETMEHTHBIC IITIOHKH, C MOMOINBI0 KOTOPHIX MepeaaeTcs
OKpY’KHOE ycuiue F; Ha IIKUBE quaMeTpoM D, eciin HapyXHbIA auamerp Baia d(pucyHok 6.4, tabiuua

6.4).
Tabmuna 6.4
BapuaHThl
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, TiepeiaeT KPYTAIUNA MO-
MeHT T (Tabnuima 6.5) ¢ MOMOIIbI0 MPU3MATHYECKHUX MIMOHOK (pUCYHOK 6.5). 13 ycnoBus paBHO-
MPOYHOCTH Bajia U IIMOHKU OINpPENEINTh pa3Mephl nocienHel. Ban msroraBnuBaercs U3 crainu

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. brok miectepeH KOpoOKM Tepenad MOCAaXEeH Ha IIIMIEBOM Bal ¢

HOMUHAJIBHBIMHU pa3dMepaMnu

(pucyHok 6.6). Matepuan paGoyux MOBEPXHOCTEH -

Cranp 45, nepenaBaeMblil Kpytaumuii MomeHT 7 (Tabmuua 6.6). BBINOIHUTH TPOBEPOUHBIN

pacyeT Ajid IINIEeBOro COCAUHCHUA.

Tabnuua 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 MIMTOHKH (PUCYHOK 6.7) il THIB30BOU
My(TBl U TIPOBEPUTHh €€ Ha MPOYHOCTH. JlMaMmeTp Baja d U MOMEHT, MepeaaBaeMblii Bajom 7,
npuBeieHbI B Tabnuie 6.7. Matepuan mmoHku - Ctanb 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 3aKpelsieHO Ha Baldy d NpH MOMOUIM LMJIMHIAPUYECKOM
mnoHku (mrudra) auamerpoM dyy u anuHo# Iy (pucynok 6.8). Ilpu meperpyske mepenauu
LIMOHKA OKa3ajlach cpe3aHHoM. ONpenennTs OKpy)KHOE YCHIIME Ha Kojece auaMmerpoM D;, npu

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 ¢ pazmepamu d u | (pucyHok 6.9, Tabnuma 6.9)

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

(9BONIBBEHTHOE) coeAuHeHue. Bpamaromuii MomeHT Ha Basty T. Marepuan Baja U 3BE3JOUYKU —

cranb 45.
7
J E}
A
// i
Pucynox 6.9 Pucynox 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. OnpenenuTh NpeaesibHbIN BpalllaloNMii MOMEHT, KOTOPBIA MOKET MepeaaTh
HpI/I3MaTI/I‘-IeCKaSI IIITOHKA I[JII/IHOI\/'I
tabnuia 6.10). [llmonka u3rorosneHa - Ctans 45. Matepuan Bana - Ctans 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 3ansaTHe No23
HaunmenoBanue: «BbIIIOJIHEHUE pacdyeTa CBAPHBIX COCHUHEHUN».

Hean 3anaTus: HayuynThCs BHINMOIHATH PACUEThl CBAPHBIX COCAMHEHHI.

Heo0xoaumble MmaTepuaibi:

1. Terpaab st PaKTUYECKUX 3aHATHMN.

2. Meroanueckue yKa3aHus M0 BBIMOJTHEHUIO MPAKTUYECKUX 3aHATHI MO quciuruinie « TexHu-
yecKass MEXaHUKa.

3. MUKpPOKQJIBKYJATOP U KaHUEISIPCKUE TPUHAIJICKHOCTH.

HOpﬂ)IOK BbIITOJTHCHHUA 3aIaHUA

1. U300pa3uth pacyeTHYIO CXEMY.

2. Beinucatb UCXOAHBIE JAHHBIE U3 TaOJIMIL

3. Beibuparot ciocob cBapku (pydHast 2JICKTPOAYTOBasi, aBTOMAaTUYECKas U T.J.) WIH
HAa3Ha4yaroT COIVIACHO 3a/IaHUIO.

4. IlpunumaroT (WIM Ha3HAYaAIOT COIVIACHO 3aJ]aHUIO) THII JIEKTPOJa U MaTepual, cBa-
puBaeMbIx aeranei. [lis AyroBoil cBapku MPUMEHSIIOT 3JIEKTPOAbI C Pa3IMyHON 00Ma3KoMH, Uiu
MOKPBITUEM, 00ECIIEYMBAIOLINM YCTOWYMBOE FOPEHUE IyTU U 3aIIMTY MaTepuaia 1iBa OT Bpea-
HOTO BO3JICUCTBHUS OKpY’Karolled cpenpl. s cBapkM KOHCTPYKLIMOHHBIX CTAJIEH NPUMEHSIOT
anekTposibl: 242, D42A, 246, D46A, 350, 50A u np. Yucno nocie OyKBbI D, YMHOKEHHOE Ha
10, o603HayaeT MUHMMaJIbHOE 3HAYEHUE BPEMEHHOI'O COIPOTHUBIIEHUS MeTajla IIBa, U3Mepsie-
moro B MIla. BykBa A 0603HauaeT MOBBILIEHHOE KAYeCTBO 3JIEKTPO/Ia, o0ecreyrBarolee mouy-
yeHue 0oJiee BHICOKUX IJIACTUYECKUX CBOMCTB MeTallla IIBa.

5. OHpeIleJIﬂIOT AOITYCKACMBIC HAIIPSIKCHUA OJIA OCHOBHOT'O MaTCpUaia U MaTCpHralia
CBApHOI'O 1IBA.

I[OHYCKaeMBIe HaIIpsAKCHUA pACTAXKCHHA OCHOBHOI'O MCTaJllIa

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

r7ieoy- npejes TeKy4ecTd OCHOBHOro Metaia (tabnuua Al); [s] — nonmyckaemsbiit Koag-
¢unmentT 3anaca npouHoctH ([s] = 1,2... 1,8 mna Hu3koyrinepoaucTeix u [s] = 1,5... 2,2 nisg Hu3-
KOJIETMPOBAHHBIX CTalieil) - Oobliee 3HaUeHUE MPH TPYOBIX pacyerax; €clid pa3pylleHHe co-
IPSDKEHO C TSKEJIBIMU ITOCIIEICTBUSAMU, TO 3HaYEHME [s| IOBBIIAIOT B 1,5... 2 pa3a.

Jlommyckaembie HaNpsHDKEHUS 711 CBAPHBIX IIBOB [ 0| TPU CTAaTHYECKOM HArpy3Ke 3a1at0T

B JIOJISIX OT JIOIYCKAaeMOT0 HaNpshKeHUsl [Oop| Ha pacTsKeHHWE OCHOBHOTO MeTajuia (Tadiuia
3.11)

Tab6muna 3.11

Buj TexHOMOrMUecKoro mpoiecca JlonyckaeMble HAIIPSHKCHUS B [IBAX MPH
CBapKu
paCTH)KCHI/II/I cCXKXaTun Cpe3e
opl ! ’
[ [oexd 7]

ABTOMaTHuecKkas 1moja Gpaocom, pyd-
Has sekTpoaamu D42A u D50A,
KOHTAKTHAas CTBIKOBAs

[or] [or] 0,65-[op]

84



Pyunas nyroBas snektponamu 942 u
350, ra3oBas cBapka

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

B ciiydae ecniv cBapMBaIOT J€TAJMU € PA3JIHYHBIMU MEeXaHUYECKHUMM CBOIICTBAMH, TO
pacueT J0NMyCKaeMbIX HANIPSZKEHU BeeTcs ISl MaTepuaJia, 00J1a1ai0ero
HAaMMEHbIIMM 3HAYEHHEM Mpejiesia TeKy4ecTH.

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

BHemrnue cuiibl, AEHCTBYIOIINE HA COSMHEHHE, CIEAYeT IEPEHECTH B IIEHTP TSHKECTH
CBApHOTO IIBa B COOTBETCTBUU C MIPABUIIAMH TEOPETUUECKON MEXaHUKH, TIPU 3TOM CHIIbI,
JCWCTBYIOIIUE TOJ] YTIIOM K IUIOCKOCTH CBApPHBIX IIBOB, HEOOXOANMO Pa3I0XKUTh Ha
NEPIEHIUKYJIIPHBIE cocTaBisAoue (pucyHok 3.11).

[Ipu nepenoce cuibl F; napauieabHo cede MosBIseTCs

I AOMNOJIHUTCIIBHO MOMCHT IIapbl CHUJI paBHBIﬁ
) = r M=Fl.
£ 2 a
- - o
F Fooon F i

F 1 1 pu niepeHoce CHITbl F BIOJIb IUHUU JACUCTBUS
HHUKaKUX JOINIOJHUTCIIBHBIX CHUJI U MOMCHTOB HC
BO3HUKACT.
B 3anmage 8 ycunme oT kaHaTa MPUIIOKEHO K Oapabany

HECUMMETPHYHO 0 OTHOLIEHHUIO K CTOMKaM, TI03TOMY
Pucyrox 3.11 U CHJIBI JIEHCTBYIOIINE HA CBApHbIE MIBbI (R 1 R;)
OyyT paznuunbl. JIJis HX ONpeneaeHus CIeLyeT
COCTAaBMTH YPaBHEHHS PABHOBECHS
OTHOCHTENIBHO O1op I U 2 — CTOeK R, F R, (pucyHoK
3.12)

B 3amaue 10 CJICAYCT U3 YCJIOBUA paBHOBECHUSA KOJIECA OTHOCUTCIIBHO OCHU BpallICHUSA

OMMpCACIINTE YCUIINA Fl‘ , BBI3bIBAIOIHE CPE3 MIBOB HA COOTBCTCTBYIOIIUX AUAMETPAX D,‘ .

[Ipumepsl pacueTHbIX cxeM Ui 3a1a4 1, 2, 3, 4, 6, 7,9 noka3ansl Ha pucyHke 3.13.
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Pucynok 3.13

7. Haznauatot xateT mBa. B O0JbIIMHCTBE CIIy4aeB kK = Opin, TIAE Opin - MEHBIIAS U3 TOJIIUH
CBapHWBaeMbIX JieTanel. [1o yCIIoBUsSM TEXHOJIOTHA k> 3 MM, €CITU O,;,> 3 MM. MakcumainbHas
BEIIMYMHA KaTeTa HEe OTPAaHUYMBACTCS, OJTHAKO MIBBI ¢ k>2(0 MM HCHIOJIB3YIOTCS PEIIKO.

8. OnpenenstoT JefcTBYOINE HAMPSKEHUS OTIEIbHO JUTSl KaXKA0T0 CUIIOBOTO (pakTopa
(cunbl, MoMmeHTa). CKiIaibIBasi HAPSKEHUS, YIUTHIBAIOT UX HallpaBJIeHHE (€CIIU HalpaBliIEHUE
BEKTOPOB COBIMA/IAET, TO UX CKJIAbIBAIOT aJIreOpandecky, €CIId BEKTOPbI MEePIEeHIUKYISPHBI,
TO UX CKJIa/IbIBAIOT T€OMETPUYECKH).

9. Ilpu NpoeKTUPOBAHUY CBAPHBIX IIIBOB OOBIYHO U3 YCIOBUS MPOYHOCTH OMPEAETISIOT UX
quiHy. [IpuHIMas npu 3ToM, 4TO JUIMHA (DJIAHTOBBIX MIBOB 00bIYHO He Oosiblie 50k, 1000BbIE
HIBBI MOT'YT UMETh JIFO0YIO AIHMHY. MUHUMAaIbHASUIMHA YTTIOBOTO 1B [y, cocTaBiseT 30
MM, YTO MEPEKPHIBAET AEPEKTHI CBAPHBIX IIBOB — HEMIPOBAP B Haydaje U KpaTep B KOHIIE.

3anaua 1. [IpoBepuTh NpouHOCTH CBapHOTO coeAnHeHus (pucyHok 3.1). CoenuHenue
BBITNIOJIHEHO JABYMs YTJIOBBIMU HIBaMM ¢ KareToM k . CoelMHEeHUe HarpykeHo cuiioi F(tabiuua
3.1). Matepuan neraneii - cranb Ct 3. CBapka pyuHasi.

F P
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1. ? A I |
L
e k
Pucynox 3.1
BapuanTtst
1 2 3 4 5 6 7 8 9 10
Fa| 30| 35| 40| 45| so| 60| 55| so| oo
. 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 0 0 0 0 0 0 0 0 0
0, MM 5 7 8
Onexk-
242 350 D42A
TPOJ
3agaua 2. [IpoBepHUTh IPOYHOCTH CBAPHOTO COCAMHEHUS, KPEISIIEro OMOPHBIN MIBEIIEp,
umeromuit Homep npoduist Ne, k ctanbHO mmTe (pucyHok 3.2, tTabnuia 3.2). Marepuan
netaneit — ctanb Ct 3. CBapka aBTOMaTuyecKasl.
Tab6mumna 3.2
BapuanTsl
1 2 3 4 5 6 7 8 9 10
KI;I 25 30 40 45 50 55 60 65 70 75
[, MM 350 320 300 280 400 380 360 450 400 500
Ne 5 8 10 12 14 16 18 20 22 24
p(:l’l[ /4 /3 /6 /4 /3 /6 /4 /3 /6 /4
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3agaua 3. [IpoBepuTh IPOYHOCTH CBAPHOTO COSAMHECHHUSI, €CIIH HA KOHIIE KIIEMMOBOTO
phIuara, IJuHOM [ 1 TommmHOM O (pucyHok 3.3, Tabnuna 3.3) npunokeHa cuia F. Matepuan
peruara - Ctans 10. Pa3mep priuara y Mmecra cBapku a. CBapka pydHasl.

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 ! /| | | |
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

3agaua 4. Paccuntarh cBapHOE CO€IMHEHUE — JUIMHY 1IBa [(pucyHOK 3.4), Kpensiiee CTONKU
HEMOABIKHOTO Oyi0Ka K TuinTe. CBapka aBToMaTHyeckas. Marepuasn cBapuBaeMbIX AeTane -

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

Tab6muna 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
wimte A (pucyHok 3.5) myreM 0OBapKH 110 KOHTYPY CBapHBIM LLIBOM C KaT€TOM k, €CIU
HapYyKHBIN auamMeTp TpyObl D, TommHa CTeHKH o (Tabimma 3.5). Matepuai 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 AeicTByeT 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

géﬂ /4 /3 /6 /4 /3 /6 /4 /3 /6 /4
Diex
TpO- D42A 350 242
JIBI
0, MM 6 8 10
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Pucynox 3.6

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

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

EH 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 | 1901 20
gg’m /4 /3 /6 /4 /3 /6 /4 /3 /6 /4
o 5 6 10
MM

3agauya 8. Paccuntarh cBapHOE COETMHEHUE CTOMKU PYUHOH JIeOeIKH C MITUTON (PUCYHOK
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3.8). Cuna HaTsDKeHHS KaHaTa HallpaBjieHa 1o yrioM «. [lonokeHue kaHara 1o JjimHe

OapabaHa MpUHATH HanboJIee TsHKETBIM. PaccTossHIE MEX Ty CTOWKaMU [, BRICOTa OCH
Oapabana h. Kpalinee nmonoxeHue KaHaTa OT CTOMKY a (Tabnuna 3.8). Marepuain aeraneit —

Cransl5. 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
/ 50 45 40 50 55 60 40 60 80 70
MM 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
o v e | w4 | ws| we| wa| w3| we| e
pan 4 3
O, MM 7 8
ek
TpoO- D42A 350
Tl
3anaua 9. Paccunrtarh cBapHOE COEIMHEHHE KPOHINTEHHA C TUTUTON (PUCYHOK 3.9).
CoennHeHre BHITIOJIHEHO YIIIOBBIME IIBaMU C KaTeToM k . CoelMHeHHEe HAarPy>KeHO CUITON
F(tabnuma 3.9). Matepuan agetaneit -crans Ct 4. CBapka py4yHasi.
Tab6numa 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
’ 0 0 0 0 0 0 0 0 0 0
O, MM 7 8
DIek
Tpo- D42A 350 342
Bl
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3agaya 10. PaccunrtaTrh CBapHbIE 1IBbI, COAUHSIONINE 3yOUaThIii BEHEL KOJIeca C €ro IUCKOM
u auck co crynuieil (pucynok 3.10). IlepenaBaemast 3y04aTbiM KOJIECOM MOITHOCTH P,
YIJI0Basi CKOPOCTh @ U ero nuaMmetpsl D u d npusenens! B Tadnuie 3.10 . Coenunenue
BBITNIOJTHEHO ABYMS YTJIOBBIMU IIBaMH C KateTaMu k; u k,. MaTtepuan 0607a U CTyNHIIBI —
Cranp 40, matepuan nucka ctaib Ct 3. CBapka py4Has, JIeKTpogaMu D42,

Tab6muma 3.10

BapuanTsl
1 2 3 4 5 6 7 8 9 10
P, kBt g 35 40 30 50 60 65 55 40 50
o ¢ 3 181 220 10! 25| 30| 30| 26| 24| 30
5 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, MM 0 48 52 60 70 0 80 0 80 60
ki, MM 6 8
k>, MM 8 10
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Nudopmarnmonnoe obecrieuenne ooyuenus. [lepedueHb peKOMEHIYEeMbIX YUEOHBIX

n3gaHun, MHTepHEeT-pecypCcoB, JOMOJTHUTEIBHON JIUTEPATYPHI

OcHoBHas nIuTeparypa:
1.

Cadonona, I'. I'. Texunueckasa mexanuka : yaueOnuk / I'.I'. Cadonona, T.1O. Ap-

TIOXOBCKas, [[.A. EpmakoB. — Mocksa : UHOPA-M, 2022. — 320 c. —
(Cpennee npodeccuonanbHoe oopazopanue). - ISBN 978-5-16-012916-7. -
Texker : anextponnbiit. - URL: https://znanium.com/catalog/product/1845924
(mara obpamenus: 07.04.2022). — PexxuMm gocTyIa: Mo mojmcKe.

JlononHuTenbHasa JIUTEpATYypa:

3aBuctoBckuii, B. D. Texuuyeckas Mmexanuka : yueoHoe nocodue / B.D. 3aBu-
croBckuii. — Mocksa : UHOPA-M, 2021. — 376 c. — (Cpennee npodeccro-
HajbHOE oOpazoBanue). - ISBN 978-5-16-015256-1. - TekcT : 37€KTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1190673 (nara obpareHusi:
07.04.2022). — Pexxum tocTyna: 1o moAnUCKe.

INTERNET-pecypchbi.

denepanbHbIi caliT 0oOpa3zoBaHus - http://www.edu.ru.

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

TexHuueckas MexaHuka - http://mehanikamopk.narod.ru/dm/main.html
Texnuueckas mexaHuka - http://www.twirpx.com/files/machinery/ptm
Conpotusnenue matepuaios - http://www.twirpx.com/files/machinery/sopmat/
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