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1 Beenenue

1.1 IlpenucaoBue

Meroanueckrue ykazaHusl pa3pa0OTaHbl Ha OCHOBE pabodeil Mmporpammsl
yaeOHOM AUCIUIIIMHBI « TeXHuueckas MexaHukay, B cooreTctBur ¢ ®I'OC CIIO
no crieruanbHocT CITO 15.02.08 TexHom0orusi MallIMHOCTPOEHHUS.

Metoauyeckue yka3zaHWsl MPEIHAa3HAYEHBI JIJII CaMOCTOSITEILHOIO W3Y4YEHUS
TUCTUTUTHHBI « TeXHdecKas MEXaHuKay CTYJCHTaMH KOJUIE/DKa.

«TexHuueckass MEXaHHKa» COCTOUT U3 TPEX pa3eIioB:
- «OCHOBBI TEOPETUUECKON MEXAHUKN Y,
- «ConpoTUBIIEHHE MATEPUATIOBY;
- «Jleranmu MexaHM3MOB U MaITuH.
Paboueit mporpammoii y4eOHON IUCUMIUIUHBI MPEIyCMOTpPEHA MPOMEXYTOUHAS
aTTectanus: Bo BTopom cemectpe (1 kypc) — B popme nuddepeHimpoBaHHoro 3a-
yéTa, B TpeTheM cemecTpe (2 Kypc) — B (popmMe 3K3ameHa.

CryneHTsl 3209HOM (hOpMBI 00YUIEHUS TOJKHBI BBITIOJHUTD 110 TEXHUYIECKOU
MEXaHHUKE JIBE€ KOHTPOJIbHBIE paOOTHI:

- KOHTpoJibHast pabota Nel (mepBblil Kypc, BTOpOii cemectp),
- KOHTpOJbHas padoTa Ne2 (BTOpo# Kypc, TPETUM CEMECTp).

K muddepenunpoBanHomMy 3aué€Ty M K 9K3aMEHY JOIMYCKAIOTCS CTYJCHTHI,
YCIEITHO BBITIOJIHUBIIIUE JOMAITHUE KOHTPOJIbHBIE PAOOTHI.

Bapuant 3anmanus onpenenserca no mu@py (HoMepy 3a4€THON KHUKKH
ctynenta). Homep BapmaHTa — IBYX3HA4YHOE€ YHCIIO, PABHOE CyMME BceX MHUQP
mudpa 6e3 yu€ra roga nocryrmienus. Hanpumep, mmudp 182-15, roe 15-roa no-
CTyIUIeHHUs B Koyie/pk. 1+8+2 = 11, cnenoBarensHo, BapuanT Nell. VMm, mmdp
205-15, 2+0+5=7.Tak kak HOMEp BapHaHTa— YKCJIO ABYX3HAYHOE, TO BAPUAHT
Ne(7.

Homepa 3agad, KOoTOpble CTYJEHT JIOJKEH PEUIUTh B COOTBETCTBUHM CO CBOUM
BapUaHTOM, ITPUBEJICHBI B Ta0MIIE 1.

1.2 TpeGoBanusi, npeabsiBjsieMble K JOMallIHeH KOHTPOJILHOM padore:

1. TlpaBuibHO, OAPOOHO M AKKYPATHO MEpenucaTh 3aJlaHhe KOHTPOJIbHOU
paboThl MO cBoeMy BapHaHTy. Pa0oTbl, BBINIOJHEHHBIE MO IPYroMy BapHaHTY,
BO3BpAIAOTCS 0€3 IPOBEPKH.

2. Pemenust conpoBOXXIaTh MOSICHEHUSIMH, YKa3bIBaTh €IMHUIIBI BETHUNH.

3. PaboTy BBINONHATH YepHUIAMHU (ITACTO) pa300pUuBO.

4. B Terpaan HEOOXOAUMO OCTABIIATH MOJISL U MECTO TOCTE PEHIEHHON 3a/1a4uu
JUIS 3aMEUYaHUI U 3aKJII0UEHHUs [IpernogaBaTels.

5. CtpaHuiibl IPOHYMEPOBATh.

6. B koH1e pa®oThl IpUBECTH MEPEUEHb JUTEPATYPhl, MPOCTABUTH JATy BbI-
HOJTHEHUS pa0OThI U MOJITHUCH.

1.3 Pa30uBKa 110 BADMAHTAM KOHTPOJIbHBIX PadoT
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Tabnuua 1

g Homepa 3agau

s

2

< | Konrposabnas padora 1 KonTpoJabhas paGora 2

1 2 3 4 5 6 7 8 9 10 11
00 1 11 22 31 41 51 61 77 81 91
01 2 12 21 32 42 52 62 78 82 92
02 3 13 25 33 43 53 63 80 83 93
03 4 14 27 34 44 54 64 79 84 94
04 5 16 23 35 45 56 66 75 86 96
05 6 15 29 36 47 55 65 76 85 95
06 7 18 24 37 46 58 69 72 88 99
07 8 17 30 39 48 57 70 74 87 100
08 9 20 26 38 49 60 67 73 90 97
09 10 19 28 40 50 59 68 71 89 98
10 10 19 28 38 47 59 69 74 82 93
11 1 18 22 39 48 53 62 75 81 92
12 2 20 21 40 49 51 68 12 83 98
13 3 11 25 31 50 57 67 71 84 97
14 4 13 27 32 41 55 65 77 86 95
15 5 12 23 33 42 56 70 73 85 100
16 6 15 29 34 43 60 64 80 88 94
17 7 14 24 35 44 54 66 78 87 96
18 8 17 30 39 45 58 61 76 90 91
19 9 16 26 37 46 52 69 79 89 99
20 9 16 26 35 43 59 65 76 82 95
21 10 15 28 36 44 57 64 79 81 94
22 1 18 22 37 45 54 67 74 84 97
23 2 17 21 38 46 53 66 75 83 96
24 3 20 25 36 47 56 69 71 86 99
25 4 19 27 40 48 55 68 12 85 98
26 5 12 23 31 49 58 61 77 88 91
27 6 11 29 32 50 51 70 73 87 100
28 7 14 24 33 41 60 63 80 90 93
29 8 13 30 34 42 52 62 78 89 92
30 8 18 30 39 48 52 68 712 82 98
31 9 19 26 40 48 51 66 75 81 96
32 10 12 28 31 50 54 70 73 84 100
33 1 11 22 32 41 53 69 71 83 99
34 2 14 21 33 43 56 62 78 86 92




Ilpooonicenue maon.l

KonTtponbnas padora 1

KonTtponbHas pabora 2

1 2 3 4 5 6 7 8 9 10 11
35 3 13 25 34 42 55 61 77 85 91
36 4 16 27 35 44 58 64 79 88 94
37 5 15 23 36 45 57 63 80 87 93
38 6 17 29 37 46 59 65 76 89 95
39 7 20 24 38 47 52 67 74 82 97
40 6 14 29 31 41 60 66 75 90 96
41 7 11 24 32 42 54 69 71 84 99
42 8 12 30 34 43 53 68 72 83 98
43 9 16 26 35 47 56 61 77 86 91
44 10 15 28 36 44 55 70 73 85 100
45 1 18 22 37 45 58 63 80 88 93
46 2 17 21 38 46 57 62 78 87 92
47 3 20 25 39 49 60 65 76 90 95
48 4 19 27 40 48 59 64 79 89 94
49 5 13 23 32 50 51 67 74 81 97
50 1 15 22 33 44 59 66 75 89 96
51 2 12 21 34 45 60 65 76 90 95
52 3 14 25 33 46 57 68 72 87 98
53 4 13 27 35 47 58 67 74 88 97
54 5 16 23 37 48 55 70 73 85 100
55 6 17 29 36 49 56 79 71 86 99
56 7 18 24 39 50 53 62 78 83 92
57 8 19 30 38 41 54 61 77 84 91
58 9 11 26 31 42 51 64 79 81 94
59 10 20 28 40 43 52 63 80 82 93
60 5 15 23 36 44 54 62 78 84 92




2. IPOTPAMMA YUYEBHOM JJUCIIUILIAHBI

2.1 ITacnopt paGo4eil nporpaMMbl Y4eOHOM TMCIUTLIHHBI
«TexHu4eckasi MEXAaHUKAY.

2.1.1 OdsacTh NPpUMeEHEHHUsI IPOrPaAMMBbI

Pabouast nmporpamma y4eOHOW AUCIHUILTUHBI SABISETCSA YaCThIO MPOrPAMMBI IIOATOTOBKH CIEIHa-

mucTtoB cpenHero 3BeHa B coorBeTcTBUU ¢ PI'OC CIIO no cnennansHocTH 15.02.08 Texnomno-

T'Usl MAIIMHOCTPOEHUS.

2.1.2 MecTo y4eOHO#H AMCHUILIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CHENHAJINCTOB

Cpe/IHero 3BeHa:

VYuebnas aucuuiuinHa « TexHuueckass MeXaHHuKa» OTHOCUTCS K NMPO(eCCHOHAIBHOMY LIUKITY.
Ocoboe 3HaueHue AUCHUILUIMHA UMEET NpU (POPMUPOBAHMM U PA3BUTHH CIEAYIOIIUX

00IIMX KOMIIETEHIINI:

OK 1. [TorHnMaTh CyIIHOCTh W COIMATBHYIO 3HAYMMOCTh CBOCH Oyaymiel mpodeccuu, mposBIATH

K HEW YCTOWYMBBINA HHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JESATEIFHOCTH, BEIOMPATh THIIOBBIE METOJBI U CIIOCOOBI

BBINOJTHEHUSI TPOECCUOHATIBHBIX 3a/1ay, OLIEHUBATh UX (P (PEKTUBHOCTb U KAYECTBO.

OK 3. [Ipynumathp pemieHus: B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYALMSIX M HECTU 33 HUX OT-

BercTBeHHOCTh. OK 4. OCyImecTBIsITh MOUCK U UCTIONB30BaHUE HHPOPMAIIHH, HEOOXOTUMON IS

3(PEeKTUBHOTO BBIMOTHEHUSI MPOPECCHOHANBHBIX 3a71a4, MPO(EeCCHOHATBLHOTO U JIMYHOCTHOTO

pa3BUTHSL.

OK 5. Mcnonp30oBaTh HHPOPMAITIOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTHH B IPOQECCHOHATBHOM

JESITEIbHOCTH.

OK 6. Pabotath B KOIIEKTHBE U KOMaH[e, 3 (PeKTHBHO 001IaThCs ¢ KOJUIEraMH, PYKOBOJCTBOM,

MOTPEOUTEISIMH.

OK 7. bpatp Ha cebst OTBETCTBEHHOCTH 33 pabOTy WJICHOB KOMaHbI (MOAYMHEHHBIX ), 3 PE3yihb-

TaT BBIITOJIHEHUS 3aJaHUM.

OK 8. CamoCTOATENIBHO OMPEeIATh 3a/1aui MPO(ECCHOHAIBHOTO M JINYHOCTHOTO Pa3BUTHA, 3a-

HUMAaThCsl caM000pa3zoBaHNEM, OCO3HAHHO IJIAHUPOBATH MOBBIIIEHHE KBAIU(DUKAIIUH.

OK 9. OpueHTHpOBaTbCS B YCIOBUSAX YaCTOW CMEHbBI TEXHOJIOTHH B NMpoecCHOHAIbHOM es-

TEJIBHOCTH.

IIK 1.1. Mcnionb30BaTh KOHCTPYKTOPCKYIO JOKYMEHTALMIO IIPHU pa3pabOTKE TEXHOJIOTMYECKUX

IIPOLIECCOB U3TOTOBJICHUSI IETAJICH.

I1K 1.2. BoiOupare MeTO MOTY4YEHHUS 3aTOTOBOK M CXEMBbI X 0a3UpOBaHMSL.

IIK 1.3. CocraBisTh MapuHIpyThl W3TOTOBJEHMS AETAJCH M MPOEKTUPOBATH TEXHOJOTUYECKHE

OIlEepaLyH.

1K 1.4. PazpaGaTbIBaTh U BHEAPSTH YIPABIISIONIUE POrpaMMbl 00paOOTKH J1eTasnei.

[IK 1.5. HUcnonp3oBaTh CUCTEMBI aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS TEXHOJIOIMUECKHUX

MPOIIECCOB 0OPAOOTKHU JIETANICH.

I1K 2.1. YyacTBOBaTh B IJIAHUPOBAHUHU U OPTaHU3AIUN PAOOThl CTPYKTYPHOI'O MOAPA3ACICHHUS.

[IK 2.2. YyacTBOBaTh B pyKOBOJCTBE PabOTOM CTPYKTYPHOIO MOAPA3ACIICHHUS.

[1K 2.3. YuacTBOBaTh B aHaJIM3€ MpoIlecca U pe3yIbTaTOB JEATEIIbHOCTH MOAPA3ACTICHUS

IIK 3.1. YuacTBOBaTH B peain3aliii TEXHOIOITMYECKOr0 IIPOLECca 10 U3TOTOBJICHUIO JIETANIEH.

IIK 3.2. [IpoBOAUTH KOHTPOJIb COOTBETCTBUS KauecTBa AeTaiel TpeOOBaHUSIM TEXHUUYECKOM J10-

KyMEHTAaIIUH.

IIK 4.1 IIpoBepATh TEXHHMYECKOE COCTOSHUE YHUBEPCAIBHOIO TOKAapHO-BUHTOPE3HOTO CTaHKa

WIM TOKAPHOT'O CTaHKa C MPOTrpaMMHBIM YIIPABJICHUEM, BHIOMPATh CTaHJAPTHYIO TEXHOJIOTHYe-

CKYIO OCHACTKY, TOJIFOTAaBIMBATh CTAHOK K padoTe, /Ui CTaHKa C MPOrpaMMHBIM YIIPaBJIEHUEM -

COCTaBJIATh YIPABIIIOLLYIO IIPOrpaMMy.



[1K 4.2 BoImonHATE TOKapHYI 00pabOTKy 3ar0TOBOK Ha YHMBEPCAIBHOM TOKAPHO-BHHTOPE3HOM
CTaHKE WJIM TOKAPHOM CTaHKE C MPOrPaMMHBIM YIIPABICHUEM C MPUMEHEHHEM CTaHAapTHOTO
PEXYIIETr0 MHCTPYMEHTA ¥ YHUBEPCATBHBIX MPUCITOCOOICHUN.

2.1.3 Lean u 3a1a4M TUCHUIJIMHBI — TPEOOBAHMS K Pe3yJIbTaTaAM OCBOECHHSI JTUCIUNJIHHBI:

B pesynbpraTe 0CBOCHMS IUCLHUIUIMHBI CTYACHT JOJLKECH

ymembs:

- IPOU3BOJUTH PACUETHl MEXaHUYECKUX ME€peiay U MPOCTEHIINX COOPOUHBIX €IMHUII;
- UATATh KHUHEMATUYECKUE CXEMBI;

- OIIPENECIIATh HANPSYKEHUS B KOHCTPYKLIMOHHBIX DJIEMEHTaX.

B pesynbraTe 0OCBOGHUS TUCHMIIIIMHBI CTYEHT JOIKEH
3HamMb:
- OCHOBBI TEXHHUECKOM MECXaHUKU,
- BUJIbl MEXaHU3MOB, UX KHHEMATUYECKUE U TUHAMUYECKUE XapaKTEPUCTUKU;
- METOJMKY pacyéra 3JIEMEHTOB KOHCTPYKIMH HA POYHOCTb,
JKECTKOCTh U YCTOMYMBOCTD IIPU PA3JIMYHBIX BUJAX HAIPYKCHMUIA;
- OCHOBBI pacuéTOB MEXaHMWYECKUX Iepefad M IMPOCTEHIIMX COOPOUYHBIX €IMHUI] OOLIEro
Ha3HA4YEHUs.
2.1.4. KoamnyecTBO 4acoB Ha OCBOEHHE MPOrpPaMMbl Y4eOHOM THCHUTIMHBI:
MakcuMasbHas ydeOHas Harpys3ka oOyuatomierocs 240 yacoB, B TOM YHUCIIE:
o0s13aTenbHast ayIMTOpHAs Harpy3ka odydatouierocs 32 yJaca;
caMmocTosTenbHas padbora odyyaromerocs 208 yacos.



2.2. Coneprxanue y4eOHOM JUCHMILTUHBI
TeXHHYECKasi MEXaHHKA

HaunmenoBanue pa3nenoB u
TEM

Conepsxanue yueOHOro Marepuana,
nabopaTOpHBIC U MPAKTHYECKUE
3aHSATHS, CAMOCTOSITENIbHAS padoTa

O0nem

yacoB

Hcrtounuku
(HOMED U
CTDAHUIIEL)

Homepa
3a1a4

Pa3pea 1. Teopernueckas
MeXaHUKa

Cratuka

Tema 1.1 OcHOBHBIE TTOHSI-
THUSA U aKCUOMBI CTATHKHA

Tema 1.2 ITimockue cucteMsl
CHIT

Cooeporcanue yuebno2o mamepuana:
CopepxaHue TEOPETUYECKOM MEXaHUKH.
HOBHBIC TTOHSITUS] M aKCHOMBI CTATHKH

Oc-

Jlabopamopnoe 3auamue:

Ilpakmuueckoe 3anamue:
OrnpeieneHue OMOPHBIX peakiuil 6aaok

Camocmosmenvuas paboma 00y4aouuxcs:
W3yuenue Tteopernueckoro marepuana: Ilmoc-
Kas cucreMa cxomsauuxcs cuil. CUioBoi MHOTO-
yroibHUK. OmnpeneneHue paBHOAEHCTBYIOLIEH.
VYcnosus paBHoBecus. 1lnockas cucrema npowns-
BOJIBHO pAaCIONOKEHHbIX cuil. [IpuBenenue cu-
CTEMBI K LIEHTpY. PaBHOBECHE TIIIOCKOM CHCTEMBI
MIPOU3BOJIBHO PAaCMONOXKEHHBIX cuil. Ormnpenene-
HUE OMOPHBIX peakiuii 0anok. CBs3u ¢ TPEHUEM.
Pemenue 3agau: OrnpeneneHue NpoeKUUU CU-
7l Ha ock. OnpeneneHue MOMEHTa CUJIbl OTHO-
CUTENIbHO TOYKHU. OnpeesieHne peakiyii CBsI3HU.

30

Tema 1.3. LlenTp TsKECTU
Tena

Cooeporcanue yuebnozo mamepuana:
Cuna tsaxectu. Llentp Ttsxectu. KoopaunaTsl
LIEHTPA TSHKECTU TBEPAOTO Tela

[1]
42+46

Jlabopamopnoe 3ansmue:
Onpenenenue KOOpPIWHAT
IJIOCKUX COCTaBHBIX (UTYP.

HEHTpa  TAXKCCTHU

Hpaxmuttecxoe 3aramue.

CamocmosmenvHas paboma 00yuauWuxcsi:
Pemenue 3anau: Onpenenenne KOOpauHAT LEH-
Tpa TSDKECTH IUIOCKUX (UTYp, COCTAaBICHHBIX M3
CTaHJIAPTHBIX Mpoduseil mpokara.

[1]
42+46

1120

Kunemaruka. /[unamuka.

Tema 1.4. OCHOBHEIE ITOHS-
THS KUHEMATUKH.

Cooeporcanue yuebno2o mamepuana:

OcHOBHbIE MOHATUA KUHeMaTUKU. KuHemaruka
Toukd. CrocoObl 3amaHusi JBUKEHUS TOYKH.
CKOpOCTh ¥ YCKOPEHUS TOUKH.

IlocrynarenpHOe JIBMXKEHHME TBEpLOrO Teja.
BpamarensHoe nBukeHue. YTiaoBass CKOpPOCTD,
yrioBoe yckopenue. Yacrora BpamieHusa. Cko-
POCTh M YCKOPEHHUS TOYEK BpAILlAIOIIErocs Tena.
Bu bl BpamareabHOro JBUKEHUS.

[1]
128+
133;
136+

139

Jlabopamopnoe 3anamue:

Hpaxmuttecxoe 3aramue.

2130

Tema 1.5. OCcHOBHEIE ITOHSI-
THUS U AKCUOMBI TUHAMUKHU.
Pabora 1 MOIIIHOCTE.

Camocmosmenvhas paboma 00y4arowuxcs:
Jnnamuka Toukr. OCHOBHBIC IMOHSATHS IWHAMH-
KH. AKCHOMBI TMHAMHMKU. Macca MarepuaabHOM
Toukd. PaboTa mMoCTOSHHONW CUIbl. MOIIHOCTG.
KoaddurmenT none3Horo nelcTBus

20

[1]
146+

151




Pabora paBHOzcicTBytomeii. Pabora cwibl Ts-
xecTtu. PaboTa U MOITHOCT MpU BpalaTeIbHOM
TIBUKCHHH.

Pemenne 3amgau: CKOpoCTh M YCKOpEHHUs Mare-
puanbHOM ToukH. OrnpeneneHue KUHEMaTUye-
CKUX XapaKTePUCTHK TBEPIOTO Teia MPH PaBHO-
MEPEeMEHHOM BpalllCHUH. BBITIOTHEHHE KOH-
TPOJIBHOU PabOTHI.

[1]
152+
157

[1]
153

31+40

Pa3gen 2. ConporuBienue
MaTepHaJIoB

80

Tema 2.1. OCHOBHBIE MMOHS-
TUS

Tema 2.2. PacTsxenue u
coKaTue

Cooepoicanue yuebHo20 mamepuana:

3ajaun CONMPOTHUBIICHUST MaTtepuaioB Merox ce-
yeHui. BHyTpenHue cuioBble ¢GakTopbl. Bumbl
HarpyXeHuMu. Hanpsoxenus. Pacrsxenue-
ckarue. IlpogonpHas cuma. HopmanbHble
HaIpsDKEHUs. DMIOPbl MPOJOJIBHBIX CUJI U HOp-
MaJIbHbIX HaIlPsKEHUH.

[1]
54+
57

Jlabopamopnoe 3anamue:

Ilpakmuueckoe 3ansmue:

Camocmosmenvuas paboma 06y4aOuuxcs:
N3yuenune TeopeTnyeckoro Marepuana:
Hedopmanuu ynpyrue u miuactudeckue. Jlomy-
IeHus U Tunote3sl. Kiaccuukanus 3J1eMeHTOB
KOHCTPYKIIMHI U Harpy30K.

[IpononbHble U monepednsie nedopmanuu. 3a-
KoH ['yka. McrnbITanuss MmaTepranoB Ha pacTsike-
HHE U CXKaTHe IPU CTaTM4EeCKOW Harpyske. Pac-
YETHI Ha TPOYHOCTh MPH PACTAKEHUU U CHKATUU.
Pemenue 3anau:

[TocTtpoeHne sm0p NPOJOJIBHBIX CHUI U HOp-
MaJIbHBIX HalpsokeHUH. Pacuérbl HAa MPOYHOCTH
Mpu pacTsuKeHUU-cxatuu. OnpeneneHue mnepe-
MEILICHUI TMOINEPEYHbIX CEUCHH. BpinosiHeHue
KOHTPOJBbHON PabOTHI.

27

[1]
54+
57
61+
72

41+50

Tema 2.3. 'eomerpuueckue
XapaKTePUCTUKHU MOTepey-
HBIXCEUYCHHUH.

Cooepoicanue yuebHo2o mamepuana:
OceBble U TONSIPHBIE MOMEHTHI HHEPIIMU Ceue-
HUH

Jlabopamopnoe 3anamue:

Hpaxmuqecme 3arAamue.

Camocmosmenvuas paboma 00y4aoWuxcsi:
N3ydeHnue TeopeTrueckoro Mmarepuaia:

OceBple U NOJIAPHBIE MOMEHTBI MHEPLMH Cede-
Huil. Pemenune 3amau: OmnpeneneHue OCEBBIX
MOMEHTOB MHEPIMU COCTAaBHBIX CEUEHUH, MMe-
IOIUX OCH CHUMMETPHH.

[1]
46+
48

Tema 2.4. Kpyuenue

Cooeporcanue yuebnoeo mamepuana:

Kpyuenune. Kpyrsmuit Moment. Kpydenue Opyca
KPYIJIOro IOMNepeyHoro cedenus. JlomymieHus.
Hanpsxenue

[1]
81+
83

Jlabopamopnoe 3ansmue:

HpaKmuquKoe 3arAmue.

Camocmosmenvuas paboma 06y4aOuuxcs:
M3yueHne TeOpeTHIeCcKOro MaTepuana;

9




Yron 3akpyunBanus. PacuéTel Ha TPOYHOCTH U
XKECTKOCTh TIPU KPYUCHUH.

Pemenue 3amau: IlocTpoeHne >MIOp KPYTSAIIMX
MOMECHTOB n MaKCUMAaAJIBHBIX KacaTCJIbHBIX
HanpsbkeHui. Pacyér Opyca kpyriioro mnomneped-
HOTO CEUEHHUs Ha MPOYHOCTh M KECTKOCTh. BhI-
MTOJTHEHUE KOHTPOJIBLHOU PabOThI.

88

Tema 2.5. U3rud.

Cooeporcanue yuebno2o mamepuana:

OcHoBHbIe TTOHATHUS U onpeneneHus. Kinaccudu-
Kalusi BUJOB M3TH0a. DMIOPHI TONMEPEYHBIX CHII
u  usrubarommx  MoMeHToB. HopmanbHbie
HanpspkeHuss npu usrube. Pacuérel Ha mnpou-
HOCTb U )KECTKOCTB.

[1]
91+
94

51+60

Jlabopamopnoe 3ansimue:

Ipaxmuueckoe 3anamue:
Pacuérbl Oanok Ha NPOYHOCTH MPU H3rHOE C
KpY4EHHEM.

113+
116

Camocmoamenvhas paboma ob6yuaowuxcs.
N3yuenune TeopeTnyeckoro Marepuana:

[TonsiTHe 0 KacaTeIbHBIX HANPSHKCHUSIX IPH IO-
nepeyHoM wu3rube. JIuHelHble mepeMereHus
MONEPEYHBIX CEUCHUH.

Pemenue 3anau: IloctpoeHne sniop nonepeyHsIx
CHJI U M3THOAIOIMX MOMEHTOB IIPU HArPYKEHUU
Opyca:

COCPEOTOYEHHBIMU CHJIAMH, MOMEHTAaMH, pac-
NIpeACIEHHON HATPY3KOM.

OnpeneneHne MakCUMaJbHBIX — KacaTEJIbHBIX
HaNpsHKECHUM.

23

106+
110

Tema 2.6. PacTsxenue,
ckarue u u3rud opyca
0oJIbIIOM KECTKOCTU. BHe-
[IEHTPEHHOE PaCTsKEHUE U
CXKaTHe.

Cooeporcanue yuebnoeo mamepuana:

N3rub ¢ pactsoxkenueM u cxaruem. Ormpenerne-
HHE HanpsokeHud. OmacHble TOYKM. BHeneH-
TPEHHOE pAacTsDKeHHEe M cxartue. Pacuérbl Ha
POYHOCTb.

Jlabopamopnoe 3ansmue:

Hparcmuttecrcoe 3arAamue.

CamocmosmenvHas paboma 00yuaOuWuxcs:
N3yuenune TeopeTnyeckoro Marepuana:

N3rub c pactsokennem u cxxatueMm. Ornpezene-
HHE HanpsokeHud. OmacHele TOYKM. BHeneH-
TPEHHOE pacTsKeHHe U cxatue. Pacuérel Ha
npo4HocTh. Pemenue 3amay: [IpoBepouHslil pac-
4€T Ha MPOYHOCTH Opyca NMpU BHEICHTPEHHOM
pacTsHKEHUU (CHKATHH).

Tewma 2.7. I'nniore3sl npoy-
HOCTH U X IPUMEHEHUE.

Cooepoicanue yuebHo2o mamepuana:
HanpsokenHoe cocTosiHue B TOYKE Tela. JDKBHU-
BAJICHTHOE HAaNpspKeHUe. ['Mmore3sl MpOYHOCTH.
Pacuér Opyca kpyrjioro nomnepeyHoro Ce4eHus
Ha M3rub ¢ KpyueHHEM

[1]
110

Jlabopamopnoe 3auamue:

Hpakmuqecme 3aramue.

Camocmosmenvuas paboma o0y4aowuxcsi:
N3ydeHne TeopeTuuecKkoro Mmarepuaia:
HanpspkeHHOe cOCTOSIHME B TOUKE Tejla. DKBH-
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BAJICHTHOE HAIpsKEHHE. [ MIoTe3sl MpOYHOCTH.
Pacuér Opyca Kpyrioro momnepeyHoro Ce4eHHs
Ha U3TU0 ¢ KpyueHUEeM

Pemenue 3amau: IlpoBepounsiii pacuér Opyca
KpPYIJIOro TIOMEPEeYHOro Ce4YeHHsi Ha MU3rubd ¢
KpyueHueM. BolnogHeHne KOHTPOJIbHOM paboTHI.

[1]
113

6170

Paznen 3. lerajau mexa-
HHU3MOB H MAIINH.

96

Tema 3.1. OCHOBHEIE ITOJIO-
JKEHUS.
Tema 3.2.001ume cBeIeHUS
0 MEXaHWYECKUX Tepe/ia-
qax.

Cooeporcanue yuebno2o mamepuana:

3amaun pazgena. MamuHa, IeTanb, cOOpOYHAS
SIMHUIIA, MCXAHU3M.

TpeOoBanwms, PEabSIBIIEMbIE K JICTATSIM U Ma-
[ITHAM.

Hasnauenne MexaHUYEeCKHUX Mepenay U UX Kiac-
cudukanus. [lepenarounoe umcio. Ilepenarou-
HOe oTHomIeHHe. OCHOBHBbIE KUHEMATHUECKUE U
CHJIOBBIC COOTHOIICHHUSI.

[1]
166+
168

Jlabopamopnoe 3ansmue:

Hpakmuuecme 3aramue.

CamocmosmenvHas paboma 00y4aowuxcs.
N3ydenune TeopeTuyecKkoro marepuana:
Marepuaiibl, TpUMEHSEMbIE B MAIIMHOCTPOE-
HUH.

Pemenne 3agad. Urenne KHHEMAaTHUECKUX CXEM.
Pacuér kxmHEMaTHUEeCKUX M AUHAMHYECKHX Xa-
PAKTEPUCTUK MEXAHU3MOB. BBINIOJIHEHUE KOH-
TPOJIbHON padoThI

[1]
193

Tema 3.3. Mexannueckie
nepeIavm.

Cooeporcanue yuebrno2o mamepuana:

3ybuatbie nepenaun. OOmue cBeeHUs, KIacCu-
¢ukamnysi, o0iacTb NpUMEHEHHs. MaTepuabl.
Kparkne cBenenust o0 wu3roroBieHuH. Bumipl
paspyieHuii 3yobeB 3y0uaThIx Konéc.
Hunmuaapudeckne Koco3yOble, MPsSMO3YyOble |
IIEBPOHHBIE Tepenayn. JlmamerpaibHbIE Mapa-
METpBI, CUJIBI B IIepeiadax.

UYepssiunble nepenaun. OOmme cBeneHHs, Kiac-
cudukarusa. Marepuansl. [lepegava ¢ Apxume-
JIOBBIM 4epBsKOM. ['eoMeTpuuecKkue COOTHOILIe-
HUs, iepeaarounoe yncio. Cuitel B mepeaaye.

[1]
199+
214

216+
218

Jlabopamopnvie 3anamusi:

Omnpenenenue mapameTpoB 3yO4aThIX KOJIEC IO
UX 3aMepam.

N3ydeHne KOHCTPYKIUU 3y04aToro peaykropa.
W3ydyeHne KOHCTPYKIMHU YEPBAYHOI'O PEAYKTOpA.

Hpaxmuuecxoe 3aramue.

Mexanuueckue
nepeaayn.

Camocmosmenvuas paboma 06y4aouuxcs:
N3ydeHnue TeopeTrueckoro Mmarepuaia:

OcHoOBBI pacyéTa Ha KOHTaKTHYIO MPOYHOCTh U
M3ru0 MUIMHAPUYIECKUX 3yOUaThIX mepeaay.
Konnueckne 3y0Ouareie mepenaun. OOmue cBe-
JICHHsl, OCHOBHBIE T'€OMETPUYECKHE COOTHOIIE-
Husa. Cunbl B nmepenadax. OcHOBBI pacuéra Ha

45

7180
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KOHTAKTHYIO MPOYHOCTh U U3THO.

[lepenaun c 3aneriennem HoBukoBa, oOmue
cBeneHus. [lmanerapHbie 3yOuaThle Mepenayw,
MPUHIMI paboThI, YCTPOICTBO.

[Tepenaun BuHT-ralika ckonbxeHus OOmue cBe-

[1]

JICHHUSI, KITACCU(UKAITHUS. 187+
Bunsr paspymennii, marepuansl. OCHOBBI pac- 189;
yéTta mepeaad. 216
OcHoBBI pacuéra YepBSYHOM IMepeaayd Ha KOH-
TaKTHYIO TIPOYHOCTH, U3TUO U TEIUIOBOTO pacyué-
Ta. [1]
Peménnbie mepenaun. OOmue cBeACHUS, Kiac- 222
cudukaius. OCHOBHBIE TEOMETPUUYECKUE COOT-
nomenus. [lepenatounoe unciao. Cuiibl B miepe-
nadax. OCHOBBI pacuéTa Mo TATOBOM CIOCOOHO-
CTH.
Llenubie mepenaun. OOIIME CBEACHHS, KIACCH- [1]
¢ukanus. OCHOBHBIE T€OMETPUYECKHE COOTHO- 224
menwns. [lepenarounoe uucno. Cunbl B mepena-
gax. OCHOBBI TIPOCKTHOT'O U MPOBEPOYHOIO pac-
YETOB.
Cooepoicanue yuebHo2o mamepuana:
Bansr u ocu. Ha3znauenwue, knaccudukanus. Ma- [1]
Tepuanbl BajgoB M oceil. [IpoekTHBII U TpoBe- 235
POYHBIN PACUETHI.

Tema 3.4. Bansl u ocu. Jlabopamopnoe 3anamue:
Ipaxmuueckoe 3ansimue:
Camocmosmenvuas paboma o00y4aouuxcs:
W3yueHne TeOpeTHIecKoro Marepuana: 235+
Baner u ocu. Haznauenwue, xnaccuduxamus. Ma- 247
Tepuayibl BajloB U ocei. IIpoexkTHBII U INpoBe-
POYHBIN PACYETHI.
Cooepoicanue yuebHo20 mamepuana: [1]
O6mme cBenenus. [logmmmHUKM — KadeHUs. 247
Knaccudukanus, 0603HaueHHSI. .
Jlabopamopnoe 3ansmue:
Ilpakmuueckoe 3ausimue:
Camocmosmenvhas paboma o0y4aOWuxcsi:
N3ydeHne TeopeTrHueckoro MaTepuana:

Tema 3.5. [lonmunaukn. | [ToqUUIHUKK  CKOJBXeHus. Kiaccuduxanms, 8190
o0macTh TpUMEHEeHHs. Marepuanbl, CMa3Ka.
Pacuérbl Ha W3HOCOCTOMKOCTh M TEILIOCTOM- [1]
KOCTb 247+
Cmaska 1 yII0THEHHS OJIIMITHUKOB. 251
Pemenune 3anau:
[ToxGop MOMIIMITHUKOB KadyeHUs O JTUHAMHUYC-
CKOU TPY30I0IbEMHOCTH.
BrinonHeHe KOHTPOIBHON PabOTHIL.
Cooeporcanue yuebrno2o mamepuana: [1]
Haznauenue u xnaccudukamus. YCTpOHCTBO OC- 256

Tema 3.6. MyQThI

HOBHBIX THIIOB MY(T.
[TonGop cranapTHBIX MYQT.

Jlabopamopnoe 3ansmue:

Hpakmuuecme 3aramue.
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Camocmosmenvuas paboma o00y4auuxcs:
N3ydeHue TeopeTrueckoro Mmarepuania:
Hasnauenne u knaccudukamusi. YCTpPONUCTBO
OCHOBHBIX THITOB MY(T.

[Ton6op cTraHmapTHBIX MYQT.

[1]
256+
258

Tema 3.7. Coennuenus ae-
TaJIEW MaIllyH.

Cooepoicanue yuebHoeo mamepuana:
[lImonounsie coeauHeHusi. HasHauenwe, kiac-
cudukanus. IIpoBepounsie pacu€Tsl HeHaNps-
>KEHHBIX IIITOHOYHBIX COCIMHEHUM.

[1]
244

Jlabopamopnoe 3anamue:

HpaKmuqecxoe 3aHamue.

Camocmosmenvuas paboma o00y4aouuxcs:
N3yuenune TeopeTnyeckoro Marepuania:
Inunessie coenunenus. Knaccudukanus, no-
CTOUHCTBA, HelocTaTKU. [IpoBepoyHbIe pacUETHI.
Pe3n6oBbIe coenuuenrs. OCHOBHBIE THITBI PE3b0.
CrannapTHble KpenéxHble netanu. Pacyér oau-
HOYHOTrO 00JITa TIPU MTOCTOSHHOW Harpy3Ke.
Pemenue 3amaq:

[TonGop mmonok. I[IpoBepounbie pacyéTsl HEHa-
NPsDKEHHBIX LIITOHOYHBIX COEIMHEHUN. BpImnon-
HEHUE KOHTPOJIbHOU paboThl.

[1]
244+
247

91+
+100

MTOroBhIi1 KOHTPOJIb: IK3AMEH.

Bcero

240
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3.3amanus 11 KOHTPOJILHOI padoThl Nel

3aoauu 1...10.

Ornpenenuth peakiuu onop OaJku, Harpy>KEHHOM, KaK MOKa3aHo Ha
pucynke 1. JlaHHble A7l CBOETO BapuaHTa BbIOpATh U3 TaOIUIIBI 2.

14
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Tabnuua 2

a b c F M q
Ne 3aaun u .

CXCMBI Ha CE M ¢ kH KHM kH/m
puc.1 &
as]

1 2 3 4 5 6 7 8 9

00 2,2 1,8 1,2 30 10 12 4,0

11 15 2,1 15 40 8,0 20 6,0

11 22 1,4 1.2 2,2 45 20 15 8,0

' 33 1,6 1,4 2,1 50 12 10 10

45 2,1 1,2 2,1 55 8,0 24 6,0

50 15 2,1 15 60 8,0 20 6,0

01 15 15 15 30 20 6,0 8,0

12 1,2 2,0 1,8 32 40 8,0 6,0

21l 23 15 15 2,4 35 8,0 10 12

’ 34 0,8 2,2 2,5 40 10 12 10

46 1.4 1,0 2,6 45 15 14 5,0

51 1,2 2,0 1,8 50 40 8,0 6,0

02 2,4 2,4 0,5 70 1,2 6,0 6,0

13 2,6 2,3 0,8 65 1,8 8,0 5,0

31 24 2,4 2,5 1,8 60 12 8,0 5,0

' 35 2,2 1,8 1,2 55 14 14 8,0

47 2,3 2,2 1,0 50 15 18 10

52 1,8 2,2 15 45 2,2 12 12

03 2,0 0,5 1,1 60 1,2 15 4,0

14 1,3 0,5 1,2 50 4 14 6,0

4V 25 0,5 1,1 2,5 40 6 15 8,0

' 36 1,3 1,5 2,5 70 12 14 10

48 1,2 2,5 15 60 2 15 10

53 2,6 1.4 15 40 14 14 4,0

04 2,3 2,6 0,4 30 5,0 30 5,0

15 2,4 2,5 0,5 35 6,0 24 10

26 2,6 2,4 0,6 50 7,0 15 8,0

5V 37 1,6 15 2,0 30 10 16 6,0

49 1,6 2,5 1,2 32 9,0 80 8,0

54 1,7 2,6 2,0 35 4,0 18 10

60 15 2,0 15 40 8,0 20 4,0
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Ilpooonscenue maon.2

1 2 3 4 5 6 7 8 9
05 0,2 1,2 2,8 40 10 12 5,0

16 1,3 2,2 1,6 30 12 10 6,0

6. VI 27 0,8 1,2 3,0 35 14 15 10
’ 38 1,6 2,5 1,5 50 20 8,0 8,0
40 1,2 2,6 14 60 18 16 12

55 1,6 2,5 0,9 35 8,0 6,0 10

06 14 15 2,5 65 12 12 4,0

17 1,8 14 2,5 60 10 13 2,0

7 VI 28 1,8 2,5 14 62 14 11 3,0
’ 39 2,0 15 1,2 64 20 10 50
41 2,0 1,1 1,5 58 22 12 4,0

56 1,2 2,5 1,5 55 18 13 3,0

07 0,8 1,5 0,8 25 10 14 2,0

18 1,8 0,5 0,9 30 18 15 3,0

S VI 29 1,8 0,6 0,5 32 20 16 4,0
’ 30 0,9 15 0,5 35 18 18 50
42 0,8 0,5 15 38 16 10 2,0

57 0,5 0,9 1,5 40 16 14 3,0

08 1,6 2,5 1,3 48 12 10 2,0

19 1,5 15 14 50 16 18 3,0

9. IX 20 11 0,8 1,5 52 17 14 4,0
’ 31 1,8 2,0 1,2 55 10 15 5,0
43 2,3 15 15 60 14 16 3,0

58 0,5 2,5 2,0 65 16 12 2,0

09 0,6 15 3,0 40 10 12 3,0

10 1,8 2,5 1,5 48 12 18 2,0

10. X 21 15 15 2,0 27 14 14 5,0
' 32 11 15 2,5 38 16 15 4,0
44 1,2 2,5 1,5 40 20 16 3,0

59 1,3 14 2,0 21 30 10 3,0
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3aoauu 11...20.

Jls 3a1aHHOrO CeYeHHUs, COCTAaBIEHHOTO M3 JBYX IMPOKATHBIX Mpoduieil (IByTaBpoOB,
IIBEJIJIEPOB MJIM PABHOIOIOYHBIX YT'OJKOB) U MOJIOCHI (PHUC.2), ONPEAETUTh KOOPIUHATHI LIEHTPA
TshKecTd. JlaHHBIE TSl CBOET0 BapHaHTa BEIOpATh U3 TaOIHIIBI 3.

=
|||% v ’-.
—— [
.
R

j

Puc 2
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Tabnuua 3

Ne 3agaun u = Ceucnune Ne 3ayaun e Ne CeucHue
CXeMbl  Ha § ITOJIOCHI U CXEMBI E poduis ITOJIOCHI
puc.2 & MM Ha puc.2 & MM
aal aa}
1 2 4 1 2 3 4
00 14x110 01 10 8x200
13 14x180 15 12 8x240
11,1 27 15x200 12,11 26 16 10x320
33 15x220 32 20 10x400
41 16x230 42 22 14x440
58 16x250 51 24 14x480
02 4x80 03 4 10x100
14 4x100 17 5 10x140
29 10x140 28 7 14x120
13,111 35 10x160 14,V 34 8 14x160
49 10x180 40 9 14x200
53 14x200 52 10 16x180
05 19x200 04 8 9x80
16 10x240 19 10 9x92
21 10x280 20 12 10x104
37 14x320 16, VI 36 14 10x116
15V 44 14x360 43 16 14x128
50 14x400 54 18 14x140
60 16x440 - - -
07 10x200 06 4 6x80
18 10x240 11 5 6x100
23 10x320 22 7 10x140
VI 3 1axao0 | BV 50 8 10x160
46 14x440 45 9 10x180
55 14x480 56 10 14x200
09 9x80 08 8 6x80
10 5 9x100 12 10 8x92
25 7 10x150 24 12 10x104
19, 1X 31 8 10x160 20, X 39 14 12x116
48 9 14x180 47 16 14x128
57 10 14x200 59 18 12x140




3aoauu 21...30.
3aoauu 21, 22.

MartepuanbpHas TOUKa IBHKETCS MPSIMOIUHENWHO. Y paBHEHUE JIBUKEHUS:
s = f(t), rme s-B merpax, t-B cekynmax. Onpeaenutb CKOPOCTh U YCKOpEHHE TOYKHU uepes t ce-
KYH/I TIOCJIe HavaJia IBWKEeHUsI. JlaHHbIe 711 CBOEro BapruaHTa BRIOpATh 13 TaOIUIIkI 4.

3aoauu 23, 24.

MartepuanbHas TOYKa JBUXKETCA MO OKpYX)HOcTU paguyca R 50 merpoB. YpaBHeHue
nekenus: s = f(t), rme s— B MeTpax, t - B cekyHmax. OnpeeauTb CKOPOCTh U MOJIHOEC YCKOPEHHE
TOUYKH 4epe3 t CEKyH/ MOociie Havalia IBM>KeHUs. JlaHHbIe U CBOETO BapuaHTa BhIOpaTh U3 Taod-
JIUnb 4.

3aoauu 25 ,26.

Teno Bpamaercst BOKpYr HENMOABUKHOW OCH. Y paBHEHUE ABUKEHUSA:
¢ = f(t),rme ¢ — B paguanax, t — B cekynaax. OnpenenuTs yrioByl CKOPOCTh U YIIIOBOE YCKO-
peHue Tena, CKOPOCTh U MOJTHOE YCKOPEHUE TOUYKHU, HAXOAAIIEHCS OT OCH BpallleHUs Ha paccTos-
Huu R 0,5 metpa.
JlaHHBIE /17151 CBOETO BapHaHTa BRIOPATH U3 TAOIUIHI 4.

3aoauu 27 ,28.

MarepuanbpHasi TOUKa JBHUKETCS 0 OKpykHOCTH panuyca R 40 metpoB. B Teuenue t ce-
KyHJ €€ CKOPOCTh U3MEHUJIACh ¢ Vo 110 V. CunTas ABUKEHUE PAaBHOIIEPEMEHHBIM, ONPEAEIUTh
MOJIHOE YCKOpPEHHE TOYKU B KOHIIE YKA3aHHOI'O MPOMEXKYTKa BPEMEHU M MPONUICHHBIM MYTh.
JlaHHBIC 17151 CBOETO BapuaHTa BIOPATh U3 TAOIUIIHI 5.

3aoauu 29, 30.

MaxoBuk paauyca R 0,5 meTpa Bpariaercs paBHoriepeMeHHO. B Teuenue t cekyH yacto-
Ta BpalICHUsI MAaxOBUKA U3MEHUJIACh C No 10 N. OmnpenenuTh yrioBoe YCKOPEHHUE MaxOBHUKA,
yCKOpEeHHE Touek 000/1a MaXOBUKa B KOHIIE YKa3aHHOI'O MPOMEXYTKa BPEMEHU U YHUCIO0 000po-
TOB MaxoOBHKa 3a t cekyH/1. JlaHHbIe /U1 CBOEro BapuaHTa BhIOpaTh U3 TaONHUIIbI 6.

Tabauua 4
- = B g O
= s YpaBuenue 5 = S YpaBHeHnue 5
o g JBHIKEHHS 5 °’> 53 JIBHKEHHS 5
2 | A & 2| A )
1 2 3 4 1 2 3 4
01 /4 2 00 /4 2
S=10sin—t S=12cos —t
12 12 3 11 12 3
21 22
23 4 22 4
S=10+ 6t +2t3 S=20t +t3
34 8 33 6
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46 2 45 1
51 3 50 2
04 4 06 2
15 S=20t—t? > L/ S=2+12 3
26 B 3 28 B 4
23 | 37 1 | 24 | 39 2
49 2 41 2
54 S=4t+ 1 4 56 S=6_4t+1 3
60 5 - -
02 1 08 1
13 2 19 2
=2t =2+1t+
b |2 k. 3 | e |20 v an 3
35 2 31 4
47 3 43 2
=4t + 2 =£
52 v 4 58 v 3
Tabauya 5
= = Vo v t 5 = Vo v t
= = = =
S = s =3
0 < 0 <
S| &l |wo| © | 2| & || e ©
1 2 3 4 5 1 2 3 4 5
03 50 10 5 09 0 15 3
14 10 40 3 10 48 0 6
25 5 25 4 21 4 28 3
21 36 15 5 5 28 32 40 10 10
48 17 52 7 44 25 37 4
53 13 49 6 59 37 8 6
Tabauuya 6
E E No n t E E No n t
S | § | (o6mum) | (o6mmm) | ©) | 8 | & | (o6mmm) | (o6/mmm) | ()
2 | 3 2 | &
1 | 2 3 4 5 | 1 | 2 3 4 5
05 0 200 10 07 0 300 15
16 200 480 14 18 350 50 15
0y |27 1500 100 50 |, |29 100 600 20
38 480 1000 25 30 600 750 8
40 1000 1500 20 42 500 1000 10
55 750 50 35 57 1000 400 20
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3aoauu 31...40.

3aoaua 31.

I'py3 maccoit 1200 kr mogHUMAaETCsl ¢ TIOMOIIBI0 TPOCa, MEPEKHHYTOTro 4epe3 OJoK, C
yckopenueM 2 M/c2. OnpeenuTh HaTsKeHUE Tpoca, peHeOperas ero Maccoi.

3aoaua 32.

[Hapux maccoii 0,3 Kr npuBsi3aH K HUTHU JUIMHOM 1,2 MeTpa U BpalaeTrcst BMecTe ¢ Hell B
BEPTUKAIbHOM MmiockocTu. OnpeaenuTs HaTsHKEHUE HUTU B MTOJIOXKEHUH, YKa3aHHOM Ha PUCYHKE
3. CkopocThb 1mapuka paBHa 5 M/c.

v

Puc.3
3aoaua 33.

MouHocTh Ha BeJOMOM Baiy 3yOuaroil nepenauun P2 =2,4 kBT, nenurenbHblii quamerp
3youaroro kojeca d2 =84 MM, OKpy’KHas CHja B 3allCTUICHUN
Fio=1,4 kH. OnpenenuTs yrioByt0 CKOPOCTh 2 BEIOMOTO Baja.

3aoaua 34.

Juametp neranu, o0TaurMBaeMOil Ha TOKapHOM cTaHke, paBeH 200 mM. Yactora Bpaiiie-
HUS INUHAENA (U, clieoBaTeIbHO, 00pabaTeiBaeMoil netann) pasHa 300 o6/muH. OKpyxHas
cuna pezanus paHa 600H. OnpenenuTs 3aTpayrBaeMyro JIEKTPOIBUTATEIEM MOIIHOCTD, €CIIH
KO3 PHUIMEHT MOJIE3HOT0 ACUCTBUS Mepeiad OT JEKTPOABUTATENS K IMUHEN0 paBeH 0,8 .

3aoaua 35.

Teno maccorr 100kr IBUKETCS paBHOMEPHO MPSIMOJIMHEMHO BBEPX MO HAKJIOHHOM HIEpO-
XOBAaTOM MOBEPXHOCTHU MO AeiicTBreM cuibl F (puc.4). KoadduimeHT TpeHUs: CKOTBKEHHS

f=10,3. Onpenenuts padboty cuibl F Ha mytu 10 MmeTpoB.
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3aoaua 36.

Teno maccoit 140 Kkr aBHXKETCS MPSMOJIMHEWHO MO IIEPOXOBATOM TOPU3OHTAIBLHOW TO-
BepxHOCTH oA aeiictBueM cuibl 280 H (puc.5). Ckonbko BpeMeHHU JOIKHA IEHCTBOBATh CHJIA,
4T00BI CKOPOCTH TeJa M3MEHMIach ¢ 5 mM/c 10 25 m/c? KoadduimeHnt tpenus ckonbxkenus f =

0,2.
20 =
>(+ v

\\\\\\\\\/\\\\

Puc.5

3aoaua 37.

[Ton nmeiicTBHMEM CHIIBI TSKECTH TEJIO CKOJB3UT MO TIAAKOW HAKIOHHOW MOBEPXHOCTU
(puc.6) u3 cocrosiuus nokost. OnpeneauTb CKOPOCTh Tella uepe3 6 CeKyH I MOocie Havaia JBUkKe-
HUSL.

30"V,
G

Puc.6

3aoaua 38.

[Mapux moasemieH Ha HUTH JUIMHOM 1,2 meTpa (puc.7). BenencTBue Tomuka mapuk mo-
JTy4us TOPU3OHTANBHYIO CKOpPOCTh. OIpenesnTh 3Ty CKOPOCThb, €CIM MPH MOBOPOTE HUTU Ha
yron ¢ =90° ckopocTs mapuka pasHa 10 m/c.
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3aoaua 39.
Onpenenuthb, KaKyr CHIIY HaJ0 MPUIOKUTH K Teay Maccor 400 Kr, ABMXKYIIEMYCS Mpsi-

MOJIMHEHHO 10 TTaIKOM TOPHU30HTAIBHON TOBEPXHOCTH, YTOOBI HA Y-
1 200 METPOB €ro CKOpOCTh yBeMHUMiIack ¢ 15 m/c 1o 25 m/c (puc.8).

20°
F
N
f\\\

AV NV NN NN

Puc.8
3aoaua 40.

HOI[ ,HGIZCTBPICM CHIJIBbI TSXKECTH TCJIO CKOJIB3UT I10 FHaI[KOﬁ HAKJIOHHOM INIOCKOCTH U3 CO-

ctosinus mokos (puc.9). [lyts, mpoiineHHslid TenoM, paBeH 2,5 merpam. OnpeaenuTh CKOPOCTh
TeJa B KOHILIE MYyTH.
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3aoauu 41...50.

JIByXcTyneH4aThlii CTalbHOW OpycC, JUIMHBI CTYIIEHEW KOTOPOro yKa3aHbl Ha pucyHke 10
(cxemsl |I...X), HarpyxeH cunamu F1u F2. ITocTpouTs 3mI0pbI IPOIOIBHBIX CHII U HOPMAJIbHBIX
HaNpsKeHHi 10 auHe 6pyca. Onpenenuts yaiuHenue (ykopodenue) o6pyca, npunss E =2 -10°

MITa. [lanHble 1151 CBOETO BapraHTa BIOpATh U3 TaOIUIIHI 7.
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Tabnuya 7.

3 3
5 5
- - - N - - B - B
Sel | 2| 2| E| 2| Zé £l 2| 2] & E
2| £| o | ¢ 2| 2| &z | 0| w| 2| 2
§ s 2] < §( = M < <
2 2
1 2 3 4 5 6 1 2 3 4 5 6
00 | 10 | 20 | 120 | 80 0L | 33 | 80 | 40 | 50
14 12 10 120 80 15 4,0 9,7 50 60
411 28 12 20 70 90 4211 29 4,8 10 40 80
733 | 21 | 40 | 240 | 220 | """ [ 35 | 56 | 95 | 50 | 100
40 16 13 260 | 1602 41 7,2 15 60 150
57 | 18 | 23 | 180 | 140 58 | 56 | 82 | 70 | 200
02 15 30 160 210 03 10 29 200 180
16 14 18 210 230 17 8,0 18 300 200
43 20 20 32 220 250 44 21 76 20 320 280
I I, 34 30 36 160 240 IV’ 36 17 43 320 300
42 26 15 130 200 44 9,9 22 350 320
59 30 40 200 220 50 17 51 400 350
- - - - - 60 23 40 420 380
04 | 35 | 12 | 180 | 250 06 | 66 | 3 | 80 | 40
18 27 27 200 280 19 3,8 6 90 50
45, | 22 | 18 | 38 | 180 | 300 | 46, | 23 | 66 | 3 | 80 | 40
\Y 37 1,8 20 150 260 VI 38 9,3 16 120 80
45 15 35 260 320 46 8,6 16 150 60
51 12 28 160 290 52 8,9 15 140 70
05 16 8,0 40 140 07 14 18 240 280
10 8,0 30 80 150 11 16 12 110 300
47, 24 19 10 60 90 48, 25 10 16 220 300
VI 39 8,0 8,0 140 200 | VI 30 6,0 17 300 320
43 | 50 | 20 | 100 | 150 48 | 11 | 16 | 320 | 350
53 8,0 15 100 180 54 12 27 350 400
08 | 22 | 30 | 210 | 270 09 | 12 | 30 | 250 | 210
12 10 28 240 280 13 14 40 220 200
49, 26 12 34 180 220 50, 27 15 30 240 150
IX [ 3L | 11 | 24 | 160 | 200 | X | 32 | 25 | 37 | 280 | 100
a7 22 7,0 240 300 49 40 12 260 160
55 | 18 | 35 | 260 | 300 56 | 30 | 13 | 280 | 150
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4. Meroau4yeckue yKa3aHUs U IPpUMePbI pellleHusI 3a/1a4
KOHTPOJIbHOM padoThl Nel.

CTATUKA

OcHoBHBIC IOHSATHS.

Cratuka M3y4yaeT paBHOBECUE Tel MOJ JAeicTBHEM IpuiiokeHHBIX cuil. [log paBHO-
BECHEM ITOHUMAIOT COCTOSIHUE MTOKOS MJIM PaBHOMEPHOI'0 MPsAMOIMHEHHOro 1BuxkeHus. Cuc-
TEMY CHWJI, TIOJ IEHCTBHUEM KOTOPOH TEJIO HAXOAWUTCS B PaBHOBECHH, HA3bIBAIOT ypaBHOBE-
HIeHHOI1./leneHnne MaTepuanbHbIX Tel Ha aOCOMIOTHO TBEPAbIE Tela U MaTepUalbHbIE TOUKU
ABJISIETCS YCIIOBHBIM. B 3aBHCHMOCTH OT KOHKPETHBIX YCIOBUH OIHO M TOXE TEJIO MOXHO
paccMaTpuBaTh KaKk MaTEpUAIbHYIO TOYKY B OJIHUX 33/a4ax U Kak aOCOMIOTHO TBEPJOE TEJIO
B JIPYTUX.

W3yuas cBA3M U peakiyu CBA3EH, ciaelyeT oOpaTUTh BHUMaHHE Ha OCOOEHHOCTH aK-
TUBHBIX CWJI M PeaKkUuil cBs3eil. Monylb U HallpaBJIieHHE aKTUBHOM CHJIBI HETIOCPEICTBEHHO
HE 3aBUCAT OT APYrUX JIEHCTBYIOIIMX Ha TEJIO0 cuil. BennunHa peakiuu cBs3M BCETAA 3aBUCUT
OT BEJIMYMHBI U HANPABJICHUS aKTHUBHBIX CWJI. TOouka MPUIIOKEHHUS PEAKLMHU, KaK IPaBUIIO,
u3BecTHa. HanpaBnenue jxe peakuuil M3BECTHO JIMLIb JJIsl HEKOTOPBIX BHUIOB cBsized. Ha-
IpUMep, JUIsl UJI€aJIbHON MTOBEPXHOCTH.

B obmem ciaydae peakuus CBsI3U HaIlpaBJI€HA B CTOPOHY, IPOTUBOIOIOXKHYIO TOM,
KyZla CBsI3b HE JaéT nepeMeriarses Teny. Eciin akTUBHYIO CHJIy CUMTATh JAEHCTBUEM, TO pe-
aKLUs SBIISETCS NPOTUBOJACHCTBUEM.

Ilo Tperbemy 3axkoHy HbIOTOHaA «JelcTBUE paBHO IPOTUBOJIEHCTBHIO...», CIEJO0Ba-
TEJIbHO, €CIM TpeOyeTcsl ONpeIesuThb, HalpUMep, 1aBJICHHUE Ha OIOpY, TO MOXKHO ONpeeInTh
PaBHYIO 110 MOJYJIIO, HO IPOTUBOIOIOXKHYIO 110 HAIPABIEHUIO PEAKIIMIO OIOPHI.

IInockas cucreMa CXOASIIIUXCH CHJI

Jns onpeneneHus paBHOACHCTBYIOIIEHM M PEIICHMS 3aad HAa PABHOBECHUE MOYKHO
II0JIb30BAThCSl TEOMETPUYECKUM U aHATUTHYECKUM METOJIOM.

I'eomeTpuueckuM METOJIOM yIOoOHEe IMOJIb30BaThCs, KOrja o0Iee YUCI0 aKTUBHBIX
CWJI M pEaKLUH CBA3EH paBHO TPEM.

AHaATUTHYECKUM METOJJOM MOYHO I0JIb30BaThCS MPH JIF0OOOM UHUCIIE CHJL.

[IpenmymiecTBa aHATUTUYECKOIO METOa OCOOCHHO BHJIHBI B 3a/lauax MpU JACHCTBUU
Ha TeJo Oornee TPEX CXOSIIMXCS CUIL

[Ipoekuus cuibl Ha OCh paBHA MPOU3BEACHUIO MOYJIS CHJIBI HA
KOCHHYC yIJ1a MeXJly CHIION u ocklo. Hanpumep, Ha pucynke 11

F

120°

e
X
Puc.11

Fx= F-C0s120° = F-Cos (180° — 60°) = -F-Cos60°.
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,Z[JISI OnpeaACJICHUs MPOCKIMU CHUJIbI HA OCbhb, HAPAAY C OCHOBHBLIM IIPaBHUJIOM, MOXXHO
IMOJIB30BATHCA CIICAYIOIUMU HpI/IéMaMI/IZ

1. Omnpenenuthb 3HAK MPOEKINH, 3aT€M MOAYJb ITpoekiuu. [Tpoekius cunraercs

TIOJIOKHUTEIBHOM, €CITM HAIIPaBIICHHUE MTEPEMEIIICHHs OT Havajia MPOSKIUH (ToYKa ) K €
KOHITYy (TOuKa b) coBmasaeT ¢ moaoKUTEIbHBIM HapaBieHHeM ocH (puc.12).

F, ¥

le |:2x

A b X b o A x

Puc.12

Ha pucynke 12a npoekiust IMeeT 3HaK IUTI0C, a Ha pucyHke 120 — muayc. Moayib
MPOEKIIMU PABEH MPOU3BEICHUIO CUIIBI HA KOCUHYC OCTPOrO YIJIa MEXy JIMHUEH 1elCcTBUs
CHUJIBI U IIPSIMOM, COBITAJIAIOIIEN C OCBIO.

Fix = F1- coso; Fox = - F2- cosa;

2. Pa3noxuts CHUJIYy Ha ABC B3aMMHO NCPHNCHAUKYIAPHBIC COCTABIAIOINIUEC, OAHA HU3
KOTOPBIX MepreHauKyisipHa Kk ocu (puc 13). ITo reopeme o nmpoekiuu cymmbr FX = Fix +
Fox; Fix=-F- cosa, T. k. cuna Fi1 uMeeT HampaBiieHHEe, IPOTUBOMOI0KHOE TTOI0KUTENb-
HOMY HarpaBJieHUI0 ocu. Fox = 0, T.x. cuna F; neprnienaukysnsipHa K ocH.

CraenosBarensHo, Fx = - F- cosa.

Puc.13

ILnockas cucrema MMPOU3BOJLHO PACHIOJIOKCHHBIX CHJI.

MOMEHT CHIJIBI OTHOCHUTEIHHO TOYKH PAaBEH MPOU3BEACHUIO MOMAYNS CHUJIBI Ha TLIEYO.
[Tneyom (h) HaspIBarOT Kpardyaiiliiee paccTosiHue OT TOYKU (A) 10 nuHuu aevictBus cuibl (F).
(Pucynok 14).

MOMEHT CUJIbl OTHOCHUTENBHO TOUYKHU CUUTACTCS TOJIOKUTENIBHBIM, €CIIA CUJIa CTPEMUTCS MTOBEP-
HYTh TE€JI0 OTHOCHTEIHHO TOYKH MPOTUB XO/Ia YaCOBOW CTPENIKH U OTPUIATEILHBIM, €CIIH 0 XO-
ny dacoBoit crpenaku. Ma(F) = - F-h; ma(F1) = Fi-h1; ma(F2) = 0, Tak kak mae4o paBHO HYIIIO.
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Takum 06pa30M, MOMCHT CHJIBI OTHOCHUTCJIIBHO TOYKHU PABCH HYJIIO0, €CJINM TOYKaA JIC)KUT Ha
JINHHUH HeﬁCTBHH CHIJIBI.

h) A

Puc. 14 Puc.15

B HEKOTOpBIX cilydasx NMpHU ONpPENeIEHUHM MOMEHTA CHJIbI OTHOCUTEIBHO TOYKH Iie-
Jecoo0pa3Ho MPUMEHTh TEOpEMY O MOMEHTE paBHOAeHcTByomei. Hanpumep, npu onpe-
JIEIEHUU MOMEHTa cuiibl F oTHOCUTENbHO TOUukH A (puc.15) MoxHO pa3noxuth cuiy F Ha
JIB€ B3aMMHO NEPHEHIUKYJSPHBIE COCTABJIAIOLINE CHJIBL, OfHA M3 KOTOPBIX MEPHEHIUKY-
JSIpHA K 0Tpe3Ky AB.

MowmeHT cuiibl F OTHOCHUTENBHO TOUKH A paBeH cymMMe MOMEHTOB cui Fi1u F2 oTHO-
CUTEJIBHO TOUKH A.

ma(F1) = - F1- AB = -F-c0s30°- AB; ma(F2) =0, T.x. Touka A JI€XKHT Ha JIMHUU JIEii-
ctBust cuitbl Fo. Takum obpaszom, ma(F) = - F-cos30°-AB.

CYH_ICCTBYI'OT Tpu CbOpMBI ypaBHeHI/II7I paBHOBECH. OcHoBHas (I)OpMa:
1. Zan = O, 2. ZFny = 0, 3. ZmA (Fn) = O

Ecin xpome cucTeMbl CHII B TOM 7K€ MIIOCKOCTH AEUCTBYIOT Mapbl CHII (MOMEHTBHI), TO

B ypaBHEHHUsI npoekiuil (1 u 2 ypaBHEHHUs), Tapbl CUJI HE BOMAYT, T.K. MPOEKIIMHU CHJI Maphl
Ha JH00YI0 OCh PAaBHBI IO MOJTYJIIO M TPOTHBOIOJIOXKHBI 10 3HAKY, M UX CyMMa paBHA HYIIO.
B ypaBHeHun MOMeHTOB (3 ypaBHEHHE) K MOMEHTaM CUJI IIPHOABIISIOTCS MOMEHTHI 1ap.

[TepByto 3anauy (3a0auu 1... 10) cnenyer pemars nocie uzydenus tem: 1.1;1.2.

3aoauu na pagnosecue meépoozo mend, K KOMOpPOMy RPUNOHCEHA NIOCKAA
cucmema nRPoU380abHO PACHONOHCEHHBIX CUL, HYHCHO PeUlams é maKoii
nocneooeamenbHOCmu:

1. BrIOpath Tem0, paBHOBECHE KOTOPOTO OYAET PpAaCCMOTPEHO.
Hano paccmarpuBarh paBHOBECHE TOTO Tella, K KOTOPOMY MPUIOKEHBI 3aJaHHbIE U
HCKOMBIE CHIIBI.
2. OcBOOOIUTH BHIOPAaHHOE TEJIO OT CBA3EH, 3aMECHHB JICUCTBUE CBS3CH PEaKIIUSIMH.
3. CocTaBUTh ypaBHEHHUSI PABHOBECHSI.

Jlist monmydeHust 6osee MPOCThIX ypaBHEHUH CIIeIyeT:
- COCTaBJIsIsI YpaBHEHUS MTPOCKITUH, TPOBOAUTH KOOPIMHATHYIO OCh TIEPIICHAUKYIISIPHO
KaKOW-HUOYIb HEU3BECTHOU CHUJIE;
- COCTaBIIsisl YpaBHEHHNE MOMEHTOB, OpaTh IEHTP MOMEHTOB B TOYKE, T/I€ IEPECEKAIOT-
Csl TMHUU JACUCTBUS OOJBIIIETO YHCIIa HEU3BECTHBIX CHJL.
4. PemB ypaBHEHHS paBHOBECHS, ONIPEAEIIUTh UCKOMBIE BEJIMYUHBI.
5. IIpoBepuTh NPaBUIBHOCTD PEILICHUS 3aJa4H.
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Ilpumep 1.
Onpenenuts peakiuy onop O0aaku, HarpyKEHHOU, Kak MOKa3aHo Ha PUCYHKE O.
F=10xkH, M =4kH'm, q=8xkH/™M, @ =1,4m; b= 2m; C =1,6m.

60° ~ M

Puc. 16
Pemienne
1. Paccmorpum paBHOBecue Oanku AB. PaBHOMepHO pacmpenenéHHy0 Harpysky 3a-

MEHSIEM COCPEIOTOYCHHON CHIIOW, paBHOW MPOU3BEICHUI0 MHTCHCUBHOCTU «(» Ha JUIMHY
ydactka CD (q-CD) u npusnoxennoii B cepeaune CD. (puc.17).

RAY RB

A 60° F M A
A K B
RAX C qCD D 177177
a b C
Puc.17

2. OcBoOoaMM OanKy OT CBsI3€i, 3aMEHUB JeHCTBUE CBSI3EH peakIHsIMU.

Peakunio omopsl A packiaablBaéM Ha JBE B3aWMHO INEPIEHIUKYISIPHBIE COCTAB-
nsrone Rax u Ray. Peakuust Rg omopsl B HampaBieHa neprneHAMKYISIPHO K OMOPHOM
IIOBEPXHOCTH.

N3o06paszum 6anky AB kak cBOOOTHOE TENO C ACUCTBYIONMMHU HA He€ aKTUBHBIMU CH-
JJAMU ¥ PEAKLUSMHU CBSI3EH.
3. CocraBuM ypaBHEHUS pPaBHOBECHUs, BBIOpAaB OCHOBHYIO ()OpMY YCIOBHUH pPaBHOBE-
cusl:
. >Fnx =0;
2. 2Fny =0;
3. 2ma(Fn) = 0;

Och «X» HanpaBUM 10 OCH OayKu. 3a IIEHTP MOMEHTOB NpUHUMaeM Touky A. [Ipu
oIpe/ieIeHN MOMEHTa cuJjibl F mpumensiem TeopeMy BapuHboHa 0 MOMEHTE paBHO-
JICACTBYIOIICH.
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1. Rax-F-c0s60°= 0
2. Ray+Fcos-30°-q-CD+Re=0

b
3Fw$0¢a-qCD-&1+E)-M+RB(a+b+®:0

—Fcos30°-a+q-CD(a+é)+M
R = 2

a+b+c
N3 3-ro ypaBHeHUs:

—10-0,86-1,4+8-2(l,4+g)+4

Rs = 2 _606xkH
14+2+16

N3 2-ro ypaBHenusi: Rayv =-F -cos 30° + q-CD - Re
Ray =-10-0,866 + 8-2 - 6,06 = 1,28 xH
U3 1-ro ypaBaenus: Rax= F-c0S60°

Rax=10-0,5=5xH

OtBet: Rax=5KH Ray=1,28 kH Rp=6,06 kH

4. ITpoBepsieM NMpaBWIIbHOCTH perieHus 3a1a4u. CocTaBUM ypaBHEHHUE MOMEHTOB OT-
HocutenbHO ToukH C (mm K, mim D). 3a neHTp MOMEHTOB He cieayeT OpaTh Touku A u B,
T.K. B YDABHEHUE MOMEHTOB HE BOMIYT PEAKLINN CBSI3EH.

b
>Ymc(Fn)=0.  -Rar-a-qCD - 5 M + Ra(b+c)=0

2
-1,28 - 1,4-8- 2 N 4+6,0602+1,6)=0
0=0.
3ajaya pelieHa npaBUIIbHO.

IIpumeyanus:
1. PeakuusiMu HEMOJBUKHOM 3alIeMJISIOIIEH ONMOPBI ((KECTKOW 3a/1€TIKH) SIBIISIIOTCS
JIB€ B3aMMHO NepHeHIuKYIsipHble cliibl Rax 1 Ray u MoMeHT Ma , Kak moka3aHo Ha
pucynkel8.
2. Ecnm peaknusi MONyduTCsl OTpULIATENIbHOM, 3HAUUT €€ (haKTUUeCKOoe HaIpaBiIeHHE

IIPOTHBOIIOJIOKHO YKa3aHHOMY Ha pucyHKe. HUKaknx u3MEeHeHUH B PELICHUE 3a/1a4U
BHOCHUTB HE HY)KHO.

banka

(HecBododHoe
?|A meno)
/)
7 s
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Puc. 18a

Ray baka
{chododroe
MAﬂB / meno)
Rax—=
7 A .
Puc. 18 6

Bropyro 3anauy (3a0auu 11... 20) cnenyet pemars 1mocie u3ydeHus TeMsl: 1.3.

3adauu na onpedenenue KOOPOUHAM UEHMPA MAIHCECI U RIOCKUX PU2YP HYIHCHO
peuwiams 86 MaKoi NOC1e006aM eNbHOCHU:

1. IInockyto ¢urypy pa3OuTh Ha COCTaBHBIC YaCTH, MMOJIOKEHUE LIEHTPA TSHKECTH
KOTOPBIX U3BECTHO MJIH JIETKO OIpPEeNseTcs

2. Ilposectu ocu koopauHat. Eciu cocraBHas ¢urypa umeer ocb CHMMETPHH, TO
OJIHY U3 KOOPJIMHATHBIX OCEH COBMECTUTH C OChI0 CUMMETPUH.

3. OnpenenuTb KOOPAUHATHI LIEHTPOB TSKECTH U TUIOLIA/IN COCTABHBIX YaCTeH.

4. OnpenenuTb KOOPAUHATHI LIEHTPA TSHKECTH IIIOCKON (DUTYPBI.

Ilpumep 2.
s 3apaHHoro ceueHust (pucyHok 19), cocTaBleHHOro M3 ABYX NPOKATHBIX IPO-
¢ueil 1 noJa0Ckl, ONPEASIUTh KOOPAUHATHI LIEHTPA TSHKECTH.
Pemenue
1. Pa3OuBaem miockyto ¢Gurypy Ha Tpu COCTaBHbIE YaCTH.
2. IlpoBoguM ocu KOOpIMHAT, COBMEINAs OCh «y» C BEPTHUKAIBHOW OCBIO CHUM-

metpun. KoopauHata «Xc» = 0, T.K. HEHTP TAKECTU JIEKUT HA OCU CUMMETPHUH.
3. OmnpenenseM KOOPAMHATHI «y» U IUIOIIAN KA 10M YacTH.

A= 30,6 cm?>= 3060 mm?

y1 =10 + h - 10 +@=120 MM
2 2

A2 =234 cm?= 2340 mm?

y2 = 10+h2+S-Z0= 10+220+5,2-20,7=214,5 Mm?
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Puc.19
rie,

S - TonmuMHa CTEHKH IIBEIIEPA;
Z0 - pazMep, OIpeIeIIAIONII TOJI0KEHUE LIEHTPa TAXKECTH LIBEIIepa.

JlaHHBIE A7 CTaHAAPTHBIX MPOKATHBIX MpodusIel onpeaeneHsl Mo CupaBoy-
HbIM Tabnuuam (npuinoxenus I11...113).

10 A-YitA Y, +A Y,
- . = 2. - = . =
As=200-10=2000 mv%;  ys= - =5mm; Yo AGA+A

~3060-120 +2340-214,5+2000-5
Ve 3060+ 2340+ 2000

=1188mm

OtBeT: Xc=0; yc=118,8 Mm.
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KHUHEMATHUKA

KunemaTuka TOYKH. BpamaTe.m,Hoe ABHIKCHHUE TBép)]OFO TEJIAa

Tpertbto 3anauy (3ad0auu2l... 30) cienyer pemarb nocie u3ydeHus Temsl: 1.4,

B 3apauax 21...24 paccmarpuBaeTcs ABM)KEHHE TOYKU IIPU €CTECTBEHHOM CIloco0e
3aJlaHusl IBHKEHUS.

B 3amauax 25, 26 - BpaimareiabHOE JBUKEHUE TeIa BOKPYT HEMOABUKHOW OCH TIPH 3a-
JTAHHOM yYpaBHEHUU JBM)KCHUS.

B 3agauvax 27, 28 paccmarpuBaeTcsl paBHOIIEPEMEHHOE IBUKEHHE TOUKH.

B 3apauax 29, 30 - paBHONEpeMEHHOE BpallleHUE TBEPOTO Tea.

[TocnemoBaTenbHOCTh PENICHUS TAKKUX 3334 BHIHA W3 PUBEICHHBIX TPHUMEPOB.
Ilpumep 3.

MarepuanbHas TOYKa JIBUXKETCS IO OKpY>KHOCTH paaunyca R = 0,5 m.
LT
VYpaBHEeHME IBUKEHUS S = SIN Et , TIe S - B METpax, t - B cekyHaax. Onpenenurb CKOpocTh

" YCKOPCHUC TOYKU YCPE3 3 CCKYHJBI ITOCJIC HaYaJla IBUKCHUS.

Pemenmne:

1. OmnpenensieM CKOPOCTh TOUYKH KakK MEPBYIO IPOU3BOIHYIO PACCTOSIHUS:

/4 , T V4
v=s'=(sin=t ) =Zcos=t; mput=3c v=Zcos=-3=0,175m/c
9 9 9 9 9

2. OHpeHeHHeM KacCaTCJIbHOC YCKOPCHUEC TOUYKHU KaK IICPBYIO ITPOU3BOAHYIO CKOPOCTH:
2

T p T

—t)' =-— sin—t,

) 9? 9

T
ar = (=cos
(9 9

7 5
Ilput=3¢ a.=- g—zsmg - 3=-0,105m/c".

v’ 01752
C 4=

3. Ompenenum HOpMAIbHOE YCKOPEHUE: a, = z & 05 = 0,066 m/c?

4. OnpenensieM MOJTHOE YCKOPEHHE TOYKHU:

a=+fat+al; a=,(-0105)*+0,066> =0,124w/c?

Otser: V=0,175M/c; @ =0,124 m/c?
IIpumeuyanue:

[Ipu npsiMOTMHENHOM JABUKEHUU TOUYKHA HOPMaJIbHOE YCKOopeHHne a n= (), ciienoBaTesibHO

a =-a,
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Hpumep 4.

Terno, BpamaeTcs BOKPYT HEMOABUKHON OCH. Y PaBHEHNE BIKCHHS:

@=3t+t3, r1e ¢ - B paguanHax, t - B ceKyH/1ax.

Onpe/IenuTh YrII0BYI CKOPOCTh U YITIOBOE YCKOPEHHME Tela, a TAKKe TIOHOE YCKOPEHHe
TOYKHM, HAXO/SIIEHCS OT OCH BpaleHus Ha paccTossHnE R= 0,1 M uepe3 2 ceKyHbI ocie
Ha4daJjia ABUKCHUSL.

Pemienne:

1. OnpenensieM yTIoBYIO CKOPOCTh KaK TIEPBYIO IPOM3BOIHYIO YITIa TIOBOPOTA:
0=¢'=@t+)'=3+3t2, npu t=2c ©=23+3-22 =15 pag/.

2.0mpefenseM yriaoBoe yCKOpeHHe Kak IepBYI0 MPOM3BOIHYIO YTIIOBOI CKOPOCTH:
e =o' = (3+3t) = 6t, nmput=2c &=62=12 pawc?.

3. OnpenensieM KacaTeabHOE YCKOPEHUE TOUKHU:
a:=Rwe @a=0112=12wm/c?

4. OnpenensieM HOPMaJIbHOE YCKOPEHHUE TOUKH
a,=R-w?, a,=01.15%=225wm/c?

5. OnpenenﬂeM IMOJIHOC YCKOPCHHUC TOYKU:

a=yai+al . a=,12"+225" =22,52 m/c?

OtBeT: w=15 pag/c; €= 12 pan/c’; a=22,52 m/c?,

Ilpumep 5.

MartepuranbHasi TOUKa IBUXKETCS 110 OKPYKHOCTH paauyca R = 50 metpoB. B Teuenune
8 CeKyH/I ee CKOpOCTh M3MEHUIach ¢ 26 m/c 1o 10 m/c.
Cuntas 1BHKEHUE PAaBHOIIEPEMEHHBIM, ONPENEIUTH MOIHOE YCKOPEHUE TOUKH B
KOHILI€ BOCBMOM CEKYH/Ibl U IIPOIJACHHBIN IIYTh.

Pewrenne:
V-V, 10-26 )
1. Ompenensiem KacatenbHOE YCKOpeHUe: a, = C & = 8 =-2 m/ce .
Ve 10° )
2. OmpezensieM HOpMaJIbHOE YCKOpEHUE: d, = ?; a, = =0 =2 m/ce.
3. OnpegensieM MONHOE YCKOPEHNUe: a=+/a- +a° ; a=,/(-2)" +2> =2,82u/c?
at’

T

4. OmpezenseM MPONICHHBIN yTh: S = Vot +

—2.8°

S—26.8+ — 144
OtBer: a =282 M/c%; S=144wm.
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IIpumep 6.

MaxoBuk paauyca R = 0,3 M Bpariaercs paBHorepeMeHHO. B Teuenue 5 cekyHn uya-
cTOTa BpamieHus n3meHuiaack co 150 06/mun, 10 300 06/MuH. OnIpeseTuTh YIiIOBOE YCKO-
peHHEe MaxOBHKa, YCKOpEHHE TOYeK 000/1a MaxOBHKa B KOHIIE YKa3aHHOT'O MPOMEXYTKa
BPEMEHH M YHCII0 000POTOB MaXOBUKA 32 3TO BPEMSI.

Pemienue:
1. [IpenBapuTensHO ONpeneNnseM YriIoBble CKOPOCTH MaXOBHUKA!
m 314-150
Wy =—>: @y, =———— =15Tpadlc.
30 0
314-300
0 =—; w=—"—"——=314padlc;
30 30 b
2. OmnpenensieM yrioBoe yCKOPSHHUE:
R0 31,4-15,7
£ = t L. e=22"_"2" —314pad/c’
3. OrnpenenseM KacaTeIbHOE YCKOPEHHE TOYEK 000/1a:

a:=R-g ar; =0,33,14= 0,942 m/c?

4, OrnpezenseM HOPMAIBHOE YCKOPEHHUE TOYEK 000/1a:
an=R0®>  an=0,331,4%=294 m/c?

S. OmnpenenseM NONHOE YCKOPEHHUE TOUeK 00oza:
a=.a’+a’ ; a=,/0,9422 +294> =294.2 y/c?
6. OmnpenensieM 4nciao 000POTOB MAXOBUKA 32 5 CEKYH:

@
@,; = TI€e ¢ - yroJl IOBOPOTa MaXOBUKa - B paJinaHax.

2

&-t? 314-5°

p=w,-t+ ; @=157-5+

=117,75 pao

117,75
=—""" —18,7506.
P =5 314

b

OtBet: &= 3,14 pan/c’, a =294,2m/c’, ¢ 5= 18,7500.
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JUHAMMUKA
Yerépryto 3anauy (3adauu3l...40) cnenyer pemars nocie u3ydeHus TeMsl: 1.5.

Ilpu pewenuu 3a0au 31, 32 MoicHO ucnonb3oeams mMemoo KUHEMOCMaAmuKU.
Pexomendyemasn nocneoosamenpbHOCHMb peuienus 3a0au:

1. BniOpath TOUKY, IBUKEHHE KOTOPOil OyeM paccMaTpuBaTh.

2. OcB00OIUTH BEIOPAHHYIO TOUKY OT CBSI3€H, 3aMEHMB JIeHiCTBHE CBsI3€ll peakMsIMU.

3. K akTHBHBIM CHJIaM U peakIHsM CBsi3ed NT0OaBUTH CHIy MHEPLIMHU, HAlIPaBUB €€ Tpo-
THUBOMOJIO0XHO yCKOpeHuto. [Ipu HepaBHOMEPHOM KPHUBOJIMHEHMHOM JABMXKEHUU J00aBIIsIEM
KacaTeJIbHYI0 1 HOPMAJIbHYIO CUJIbl MHEPLUH, HAPaBiIsAs UX IPOTUBOIIOJIONKHO COOTBET-
CTBYIOILIUM YCKOPECHUSM.

4. IlpoBecTu KOOpAWHATHBIE OCH M COCTABUTh YpaBHEHUs paBHOBecHs. Ecinu nuHuu neu-
CTBUS BCEX CUJI JIEXKAT HA OJHOU MPSIMOM, TO COCTABIISAIOT OTHO YPABHECHHUE.

5. PemmuB ypaBHEHHUS, ONIPEAETUTH HCKOMbBIE BETUUHHBI.

Ilpumep 7.
[Hapuk, macca kotoporo paBHa 0,2 Kr, IpuBsi3aH K HUTU JuinHOM 0,8 MeTpa u Bpaia-
€TCsl BMECTE C He B BepTHUKAJIbHOU M1ockocTH (pucyHok 20). B monmoxxennu, n300pakEH-

HOM Ha PHCYHKE, CKOPOCTb IlIapuKa paBHa 6 M/c. OnpenenuTh HaTSKEHUEe HUTH.

Pemenue

y
Puc. 20

1. Bynewm paccMmaTtpuBaTh IBHKEHHE IIAPHUKA, CUUTAsl €T0 MaTePHAIbHOIM TOUKOIA.

2. Peaxius HUTH HampaBlieHa 110 HUTH K TOYKE MO/IBECA.

3. YcinoBHO n00aBiisieM CHIIBI MHEPIIMU: HOPMAJIbHYIO cuily uHepuuu F o™, HampaBieH-
HYIO [0 HOpMAJIM K TPAaeKTOpUH (IO pajnycy) OT LIEHTPa U KacaTelbHYIO CUIy WHEPLUU
F.", HarlpaBJIEHHYIO 110 CKOPOCTH, IIpEAIoaras, yTo ABUKEHHUE 3aMEJICHHOE

4. TlpoBoauM OCh «X» IO HUTH.

5. CocraBnsieM ypaBHeHHs paBHoBecus. Ha miapuk neiicTByeT yCIOBHO ypaBHOBEILIEH-
Hasl CUCTEMa CXOJIIUXCs cuil. Tak Kak TpeOyeTcsi OnpeaeuTh TOJIbKO HATSHKCHHE HUTH,
TO COCTAaBUM TOJIbKO OJIHO YPaBHEHUE PaBHOBECHS.

YFx=0. —-T+F™+G-cos60°=0. W3ostoro ypaBuenus T = Fy"™+ G-c0s60°.

2 2
Fr=m' e R=1, G=mg. T=02:2-+02:9.8:05~ 10H.

36



HckoMoe HATSKEHHE HUTH PaBHO IO MOAYJIIO PCAKIIMN HUTHU, HO HAIIPABJICHO B IIPO-

THUBOIMOJIOXHYIO CTOPOHY.
Otser: 10H.
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3aoauu 33, 34, 35 omuocamca k meme «Paboma u mowinocmeoy
Ilpumep 8.
MomHOCTh Ha BBIXOJHOM Bally JBYXCTyNeHYAaTON 3yO0darod mepemaaun P3 = 6 kBT.
Oxpyxhast cuna Fu = 1400H, memutenvHblii auamerp 3ybOuatoro koieca Os =120mMm.
Ornpenenuth MOIMHOCTH P1 Ha BXOMHOM (TIEpBOM) Bally Tiepeqavd, eClid OOIIHUNA K.II.JI. Tie-

penad paseH 0,8 .OnpeaenuTs yrioByI CKOPOCTh BHIXOJHOIO Bajia M3.

Pemienne

1. OHpeI[eJISIIO MOIIIHOCTH Ha IMEPBOM Baly:

P P
n=-— cnemosatensuo P, =—2 P = 5 7,5 kBm
| n 0,8
2. Omnpenessito BpAIAOMIMIA MOMEHT Ha BHIXOJHOM Bally
F,-d
M, =%, ds =120 Mmm = 0,12m.
1400-0,12
M,=—"—=84H-nu
3. Ompeesiio YriIoBYIO CKOPOCTh BBIXOJHOTO Baia.
P 103
w3=—3, a’szﬁ:nﬂdfpa%;
M, 84

Otset: P1=7,5 xBt; w3=71,4 pan/c.

IIpumeuanus:

1. B HekoTOpbIX 3a7auax TpeOyercs OnmpenenuTh paboTy CHUJIbl, BEIUYMHA KOTOPOM He-
u3BecTHa. B 3ToM ciyyae Haj0 BOCHOJIB30BaThCsl TEOPEMOil 0 paboTe paBHOJCHCTBYIO-
1IeH, T.e. MpeaBapUTEIbHO ONPEAETUTh CUITY, COCTABUB YpaBHEHUS! PAaBHOBECHS CTATHKH,
€CIIM JIBUKEHUE TeJla PAaBHOMEPHOE WJIM UCIOJIb30BaTh METOJ KMHETOCTATUKH, €CIIU JIBU-
KEHUE HEpaBHOMEPHOE.

2. Pabora noCTOSHHOM CHIIBI IPH MPSIMOJIMHEHHOM PAaBHOMEPHOM JIBHKECHUH
A =F-S-cosa, rae o — yroi Mexay CHIIOW U CKOPOCTBIO.

3. Pabota cunbl Tpernss A =-F¢S, T.k. yrom o= 180° u cos180°= - 1.

4. Pa6ora cuibl Tsokectd A = G-(h1— hy), e hi - HavanpHas BbICOTA IIEHTPA TKECTH,
hz — KOHeuYHas BBICOTA LIEHTA TAKECTH.
PaboTa cuiibl TSKECTH OTpUIATEIbHA, €CITU TEJIO0 JABHIKETCS BBEPX.
PaGora CHIIBI TSHKECTH MOJI0KUTENbHA, €CIIA TEJIO ABUKETCS BHU3.
PaboTa CuIIbI TSKECTH paBHA HYITIO, €CIIH TEJIO JABMIKETCS TOPU30HTAIBHO.
PaGoTa cuiibl TSKECTH HE 3aBHCUT OT BHJIAa TPACKTOPHHU.
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3aoauu 36, 37 pewaromca ¢ uUcnoib308aHuemM meopemsl 00 UZMEHEHUU Koauye-
CMEa O8UNHCEHUS MAM EPUATIbHOIL MOYKIU.

Pekomendyemasn nocinedosamenpHoCmb peuieHus 3a0au:

N300pa3zuth MaTepuanbHyIO TOUYKY B IPOU3BOJILHOM MPOMEKYTOYHOM TMOTOKEHUH.
IToka3atb Bce CHUJIbI, IPUIIOKCHHBIC K TOUKE, T. €. aKTUBHBIC CUJIbI U PCAKIITUN CBSI3EH.
[TokazaTe HampaBieHUE ABMKCHUS (CKOPOCTH).

BriOpaTh cuctemMy KOOpAMHAT.

3anucath TeopeMy 00 M3MEHEHUHU KOJIMYECTBAa JBHKCHHUS MaTEpHAIbHOM TOUKH B
MMPOCKIUAX HA 3TU OCH.

6. PemmB ypaBHEHHS, ONIPEICITUTh UCKOMbBIE BEITUYHHBI.

asrOdE

Ilpumep 9.

Teno maccoii 60Kr ABMXKETCS 110 TOPU3OHTAIILHON IIEPOXOBATOM MTOBEPXHOCTHU IO/
neiicteuem cuibl F = 300H (pucynok 21). CkombKO BpeMeHH JODKHA JICHCTBOBATh CHIIA,

9TOOBI CKOPOCTH Teja U3MeHmIach ¢ 8M/c 10 23m/c? KoapdunueHT TpeHus CKOIbKEHUS
f=0,3.

E

F 300 —

Puc. 21
Pemienne

1. Tak xak MOBEPXHOCTh HIEPOXOBATasi, TO KPOME HOPMAaIbHON peakiuu Rn n300-
paskaeM cuity TpeHus Ff, HanpaBJIsis €€ MPOTUBOIOI0KHO CKOPOCTH.
2. OcH KOOpIMHAT HANpaBJsieM TaK, YTOOBl BO3MOXKHO OOJbIIee YHCIO CHJI OBLIO
HapauIeIbHO WU MEPIICHIUKYISIPHO K OCSIM.
3. 3anumeMm TeopeMy 00 M3MEHEHUH KOJIMYECTBA IBM)KEHHUS B MPOEKLHUAX HA OCH
KOOp/IMHAT.
1). (-Fs+ F-cos30°) - At = mvo— mvy,
2). (Rn - G + F-c0s60°) - At=0;

mv,—mv, _
—F; +F-cos30°’ "
Hopmanbsayto peaknuto Rn onpenenum u3 2™ ypaBHEHUS:
Rn— G + F-c0s60°=0, (T.x. At=0).
Rhn=G-F-cos60°. G=m"-g.
Rn=60-9,8 —300-0,5 = 438H. Torna cuna tpenus Fs= 438-0,3=131,4H.

W3 1" ypaBHeHuss At =

. 60-23-60-8 _
—~131,4+300 - 0,866

OtBeT: At=7C.
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3aoauu38, 39, 40 pewaromca ¢ ucnonvzoeanuem meopemvl 00 U3MEHEHUU KU-
HeMu4ecKoll IHePZUuU MamepuaibHoil moyKu.

Pekomeudyema}l noc1e006amenbHOCHb peuienun 3a0au:

1 MW3oOpa3uth TOYKY B MPOMEKYTOYHOM IOJOXKEHUH (MHOTIa B HA4aIbHOM M KOHEYHOM

TTOJIOKEHHUSX ).

IToka3aTh aKTUBHBIE CUJIBI U PEAKLIUN CBSI3EH.

Yka3arh HampaBlieHUE JABIKEHUS (CKOPOCTB).

Bbraucnute cymMmy paboT BCeX CHII, IPUIOKEHHBIX K MaTepHajbHON TOUKE, HA €€ Iie-

pEMEIICHNH.

5 BpUUCINUTH KHHETUYECKYIO SHEPTUI0 MaTepUATbHON TOUYKU B €€ HAUaJIbHOM M KOHEY-
HOM ITOJIOKECHUSX.

6 IlpumeHnuB TeopeMy 00 HM3MCHCHMHM KWHETHYECKOH DHEPTHM MaTepPHAILHOM TOYKH,
ONPEEIUTh UICKOMYIO BEJTUUUHY.

~rWN

Ilpumep 10.

[Iapuk moaBemieH Ha HUTH JUIMHOW 1,3 meTpa (pucyHok 22). BeneacrBue Tomuka
MIAPHUK TIOJIYYMJI TOPU3OHTAIBHYIO CKOPOCTh 7 M/c. OmpenenuTh CKOPOCTh IIAapUKa IpU
MMOBOPOTE HUTHU Ha 60°.

Pemrenne
-
60.
~ —
N /
= T
I
= ~
— 7\
VvV \J/
G
Puc. 22

1. Pa6ora cunsl Tsokectn A = G-(hi—hz). HaganpHas BeicOTa IEHTpa TSHKECTH LIapHKa
MEHbIIIE KOHEYHOM BBICOTHL, T. €. hi-h2 <0

W3 pucynka | hi-h2 | = 1 —1-c0s60°= % Torma paGora cuisl Tsokectd A=- G- /2.

Pa6ora peakmuu cBsizu T paBHa Hymo (At = 0), T.K. peakius T nmepneHAUKyIsIpHA CKOPO-

CTU V.
2

m-v
2. Kunerndeckas SHEpPTHs B HAYAJILHOM MOJIOKECHUH L), = Tl , B KOHEUHOM I10JIO-
2
m-v
xeuun  E,, =—*=.
2
. m-v; m-v; |
3. Tlo TCOpPEMEC 00 U3MEHEHNU KUHETUYECKOMH OQHCPIUuun 5 - T =-G- E'

Cuna TsokecTH G=m-g, Toraa V, =V, —g-1, V,=47°-98-13=6x/c.

OtBer: V2= 6 M/C.
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saTyro 3anauy (3agauu 41...50) caeayer pemarb nmocie usyvyenus rem: 2.1; 2.2,
ITpumep 11.

Jlnst nByXcTyIneHuaToro opyca, HarpykenHoro cuiamu F1 =40 xH u F2 = 60 xH,
(pucyHOK 23) MOCTPOUTH 3MIOPBI IPOIOJIBHBIX CHJI 1 HOPMANIbHBIX HanpspkeHuil. Omnpe-
NenuTh yamHeHre (ykopodenue) 6pyca. Moyiib IpogonbHoii ynpyroctu E = 2-10°
MTITa. ITomamy monepeynbIx cedeHuii opyca: A1 =350Mm2, Az = 1200Mm2.

Penrenue.

1. Paznenum Opyc Ha y4yacTKH, TPaHUILIbI KOTOPBIX ONPEAEISIOTCS CEUEHUS MM, TIe U3-
MEHsETC IUIOIIAb [TONEPEYHOI0 CEUEHUs UIIU ITPUIIOKECHBI BHEIIIHUE CUJIBL.
[IpononbHas cuna, BO3HUKAIOIIAS B CEUEHUH, paBHA alreOpandeckoi CyMMe BHEIl-
HUX CHJI, PACIIOJI0KEHHBIX 110 OJHY CTOPOHY OT PACCMaTpPUBAEMOI0 CEUECHHUS.
BHemH00 cuily 3alIMChIBAIOT CO 3HAKOM ILIIOC, €CIIM OHA HAIIPABJIEHA OT CEYEHUS U
CO 3HAKOM MUHYC, €CJIM K CEYEHHUIO.
Pacceuém Opyc B mpejeniax nepBoro y4actka 1 OTOpOCHM JIEBYIO 4acThb Opyca:
Nzi = F1=40 kH =40-10°H.
AHanoruyHo, B rpejenax BTOporo yyactka OTOpOCHM JIEBYIO YaCTh, TOT/1A
Nzz = F1 =40 kH = 40-10° H.
[IpononbHas cuiia Ha TPETHEM Y4aCTKE
Nzs=F1—F2=40-60=-20kH=-20-10° H.
2. TlocTpouM 3m0py IPOAOJIBHBIX cui. I 3TOro napajuienbHO OCH Opyca IpOBOIUM
HYJIEBYIO JIMHUIO. BhIIlIe HEE€ OTKIaAbIBAEM ITOJI0KUTEIBHBIE 3HAYEHUS IPOJOIBHON CH-
JIbl, @ HUKE — OTPULIATEIbHBIE. B cedeHun, rje npuwiokeHa BHEIIHSSA COCPEIOTOYEHHAs
CHJIa, UMEET MECTO CKAYOK HA BEJIMYMHY 3TON CHIIBI.
3. OmnpenensieM HOpMaJbHbIE HAMIPSDKEHHSI B TOUKAX MOMEPEYHbIX ceueHH Opyca u
CTPOUM DIIOPY HANPSKECHU.
Ha smrope HopManbHBIX HANPS)KEHUH HMEETCs CKa4OK HE TOJIBKO TaM ,[J1€ IPHIIOXKE-
Ha BHEIIHSS CHJIA, HO U B CEYECHHUSX, TUIOMAlb KOTOPBIX H3MEHSETCA CKAUYKOM.

3
Gl=h; 01:m=114,3M17a
A 350
3
o, = AFE ; o, :m:?:?),BMHa
A, 1200
—_— . 3
o, = Nzs. oy =220 _ 167 mrta
A, 1200
4. OmnpenensieM yJUIMHEHUSI y9acTKOB Opyca.
tOACE] ' 350.220°
. . 3 .
Al = Nez 1z Al = 2010760 601 1
A -E 1200 -2-10
. —_— . 3 .
a, Nas'h Al 210D
A-E 1200 -2-10
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5. Omnpegensiem oOuiee yaauHeHHe Opyca.

Al = Al + Al + Al; Al =0,04+0,01—0,005 = 0,045 .

Az
[ Al
/ [
F, 7 ;_ F
RN
3 2
60 60 10

BOmropa Nz (kH)
?

OmopaC (Mlla)

333 QP 1143

Puc. 23

40

20
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5.Bonpocel k q1uddepeHIMpPOBAHHOMY 3a4ETY

IIo craTuke:

CdopmynupoBaTh OCHOBHBIE IIOHATHS 1 AKCUOMBI CTATHUKH.

OnucaTh METOJT Pa3ioKEHUs CHJIbI HA JIBE B3aMMHO MEPIEHIUKYIISIPHBIE COCTABIISIIOIINE
CdopmynupoBaTh MpaBUIIO OMpeeNeHUs] PAaBHOACHCTBYIOIIEH

[TepeunciuTs OCHOBHBIE BUJIBI CBA3€W U UX PEAKIUU.

CdopmynnpoBaTh aKCHOMY CBSI3EH.

[lepeuncnuth ycnoBusi paBHOBECHS M ypaBHEHHUsI pABHOBECHS TUIOCKUX CUCTEM CHUJL.

B xakoM ciyuae mpoeKIus CUJIbl Ha OCh paBHA HYJIO?

B xakom ciydyae MOMEHT CUJIbI OTHOCHTEJIBHO TOYKH PaBEH HYJO?

[Touemy mapy cui (MOMEHT) HE IPOSIUPYIOT HAa OCH?

0. OnucaTh aHATUTHYECKUIA METO/T OIIPEICIICHUS KOOPIUHAT IIEHTPA TSIKECTH.

ROo~NooarwNE

IIo KMHEMAaTHKeE:

1. ChopmynrpoBaTh OCHOBHBIE TOHITHUS KHUHEMATUKH.
2. CchopmynupoBath IpaBuia BEIUUCIEHUS CKOPOCTH U YCKOPEHHUI TOYKH MPH 3a1aHUH
JBUKEHUSI TOUKU €CTECTBEHHBIM CIIOCOOOM.
3. ChopmynupoBaTh NpaBuiia BEIYUCIEHHS YTIIOBOM CKOPOCTH M YIJIIOBOTO YCKOPEHHUS Tela
IIPYU BpallaTeIbHOM ABH)KEHUH TBEPAOTO TENA.
4. Ha3BaTb 3aBUCUMOCTb MEX]y YIJIOBOW CKOPOCTBIO U YaCTOTOM BPALECHUS.
5. CopmynupoBaTh npaBuiia BHIYUCIEHUS CKOPOCTH U YCKOPEHHUH TOUEK BpalaroIIerocs
Tena.

ITo nuHamMuKke:

. ChopmynmpoBath OCHOBHOE YpaBHEHUE TUHAMUKH MaTCPUATbHON TOYKH.
. Onucate popmyny paboThl TOCTOSHHON CHIIBI

. Onucats Gpopmyny paboThl IPH BpaIiaTeIbHOM JBUKCHHH.

. Oncats GopMyITy MOIITHOCTH TIPH BPAIIaTeIbHOM JABUKCHUH.

BN —

IIo 0CHOBHBIM MOHSITHSIM «CONNPOTHUBJICHUA MAaTEPHUATIOB».

. [lepeuncnuth u Aath onpeaeacHUs BUIOB HATPY>KEHUH.

. ChopmynrpoBaTh MOHATHSA: TPOYHOCTh, )KECTKOCTh U YCTOWYNBOCTb.
. [lepeuncnuth BHYTpEHHUE CHIIOBBIE (DAKTOPBI.

. [lepeunrcinuTh BUABI HATPYKEHUH.

LW

ITo pacTaKEeHHI0-CKATHIO:

1 .ChopmynupoBaTh, KaKOi BU HATPY>KEHHUSI HA3bIBACTCS PACTKEHUEM-CKATHEM

2. ChopmynupoBaTh MPABUIIO OMPEIEICHUS TPOJOTBHON CHTIBL.

3.ITo kakoit popmyne onpenensercs HOpMaIbHOE HANPSHKEHUE B MPOU3BOJILHOM TOYKE IT0-
MIEPEYHOr0 CCYCHHS TPH PACTHKCHUH-CHKATHH.

4.11pu KakoM BUJE HATPYKEHUS MTPOAOIbHAS CHJIa OTpUIATeIbHA?

5. B kakoM ToIepevHOM CEUCHUHN PACIIONIOKEH CKAYOK Ha AITIOPE MPOIOIBHBIX CHIT?

6. B KakoM IMOIEpPeYHOM CEUEHHHU PACIOJIO0KEH CKAYyOK Ha SII0pe HOPMAJBHBIX HampsoKe-
HUH?
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HNPUJIOXKXEHUA:

IIpuinoxenue 1

Craab ropsiuekaranasi. bajaku 1syraBpoBbie.

Coprament I'OCT 8239-72*(u3Bj1e4eHuUe)

O0o3Hadenwus: h- BeicoTa Oanku; b - muprHa Monku; S - TONIMHA CTCHKH;
t - cpennss TonmuHa noJku; [- momenT unepuun; W- MOMEHT CONTPOTUBIICHHUS.

};

|

A

S

=

e b -

% Pasvep, s ILo- CnpaBouHble Bei.lmtmnbl i 0

= maab oceif

E( cez;ﬂzml

= h b S t Iy, cm* | Wy, em?| 1y, em* | Wy, em®
10 100 | 55 4,5 7,2 12,0 198 39,7 17,9 6,49
12 120 64 4,8 7,3 14,7 350 58,4 27,9 8,72
14 140 73 49 7,5 17,4 572 81,7 41,9 | 11,50
16 160 | 81 5,0 7,8 20,2 873 109,0 | 58,6 | 14,50
18 180 90 51 | 81 23,4 1290 | 143,1 | 82,6 | 18,40
20 200 | 100 | 52 | 8,4 26,8 1840 | 184,0 | 115,0 | 23,40
22 220 | 110 | 54 | 8,7 30,6 2550 | 232,0 | 157,0 | 28,60
24 240 | 115 | 56 | 9,5 34,8 3460 | 289,0 | 198,0 | 3460
27 270 | 125 | 6,0 | 9,8 40,2 5010 | 371,0 | 260,0 | 41,50
30 300 [ 135 | 6,5 | 10,2 46,5 7080 | 472,0 | 337,0 | 49,90
33 330 | 140 | 7,0 | 11,2 53,8 9840 | 597,0 | 419,0 | 59,90
36 360 | 145 | 75 | 12,3 61,9 13380 | 743,0 | 516,0 | 71,10
40 400 | 155 | 8,3 | 13,0 72,6 19062 | 953,0 | 667,0 | 86,10
45 450 | 160 | 9,0 | 14,2 84,7 27696 | 1231,0 | 808,0 | 101,00
50 500 | 170 | 11,0 | 15,2 100,0 | 39727 | 1589,0 | 1043,0 | 123,00
55 550 | 180 | 11,0 | 16,5 118,0 | 55962 | 2035,0 | 1356,0 | 151,00
60 600 | 190 | 12,0 | 17,8 138,0 | 76806 | 2560,0 | 1725,0 | 182,00
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IIpunoxenue 2

Crajb ropsiuekaTaHas, mBeJJiepbl ¢ YKJIOHOM BHYTPEHHHMX

rpaHe MOJIOK.
Coprament I'OCT 8240-72*(u3BJI€e4eHUE)

Oo6o3HaueHwus: h- BeIcoTa; b - mIMpHUHA OJIKH; S - TOJIIIMHA CTCHKU;
t - cpenHss ToNIMHA MOJIKY; | - MOMEHT nHepLuu,

W - MOMEHT CONTPOTHUBIICHUS; Zo - PACCTOSIHUE OT OCH Y-y J0 HapyKHOM
IrpaHu CTEHKH.

1
y
) ﬂﬂ
| X X
P o B S
B 0

g » 2 | CnpaBounsle Benmuuns! as

E Pa3mep, Mmm =t ; ocei

g g E Zo,

= E g M

21 S dlwx | | wy,

b | s t Ix, cm 3 4 3
cM cM cM

5 50 32 | 44| 7,0 6,16 22,8 9,1 5,61 2,75 1,16
6,5 65 36 | 44| 7,2 551 48,6 15,0 8,70 3,63 1,24
8 80 40 (45| 74 8,98 89,4 22,4 12,80 4,75 1,31
10 100 | 46 | 45| 7,6 10,90 174 34,8 20,40 6,46 1,44
12 120 | 52 | 48 | 7,8 13,30 394,4 50,6 31,20 8,52 1,54
14 140 | 58 | 49 | 8,1 15,60 491,0 70,2 45,40 11,0 1,67
16 160 | 64 | 50 | 84 18,10 747,0 93,4 63,30 | 13,80 | 1,80
18 180 | 70 | 51 | 8,7 20,70 1090,0 121,0 | 86,00 | 17,00 | 1,94
20 200 | 76 | 52 | 9,0 23,40 1520,0 152,0 | 113,0 | 20,50 | 2,07
22 220 | 82 | 54 | 95 26,70 2110,0 192,0 | 151,0 | 25,10 2,21
24 240 | 90 | 5,6 | 10,0 | 30,60 2990,0 242,0 | 208,0 | 31,60 | 2,42
27 270 | 95 | 6,0 | 10,5 35,20 4160,0 308,0 | 262,0 | 37,30 | 2,47
30 300 | 100 | 6,5 | 11,0 40,50 5810,0 387,0 | 327,0 | 43,60 | 2,52
33 330 [ 105 | 7,0 | 11,7 46,50 7980,0 484,0 | 410,0 | 51,80 | 2,59
36 360 | 110 | 7,5 | 12,6 53,40 10820,0 | 601,0 | 513,0 | 61,70 | 2,68
40 400 | 115 | 8,0 | 13,5 61,50 15220,0 761,0 | 642,0 | 73,40 | 2,75
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IIpunoxenue 3

Crajb npokaTHasi, yrjioBasi, PABHOINOJIOYHAS.
Coprament I'OCT 8509-72*(u3Bj1e4eHuUe)

O06o3HaveHus: b - mmprna monku; d - TOJIMHA MOIKK; [- MOMEHT HUHEPIHH; Zo - PacCTOs-
HUE OT LIEHTpa TSHKECTH 10 HAPYKHOM IpaHy CTEHKH.

., d
A
!
< al
Y X
- b -

= Pa3mepsni, MM ILnomans Macea 1w,

E cevyeHusl, o Ix, em? 2o,

E- b d cM?2 CM
2 20 4 1,46 1,15 0,50 0,64
2,5 25 4 1,86 1,46 1,03 0,76
2,8 28 4 1,62 1,27 1,16 0,80
3,2 32 4 2,43 191 2,26 0,94
3,6 36 4 2,75 2,16 3,29 1,04
4 40 4 3,08 2,42 4,58 1,13
4,5 45 4 3,48 2,73 6,63 1,26

5 50 4 3,89 3,05 9,21 1,38
5,6 56 4 4,38 3,44 13,10 1,52
6,3 63 4 4,96 3,90 18,90 1,69

7 70 5 6,86 5,38 31,90 1,90
7,5 75 6 8,78 6,89 46,60 2,06

8 80 6 9,38 7,36 57,00 2,19

9 90 7 12,30 9,64 94,30 2,47
10 100 8 15,60 12,20 147,00 2,75
11 110 8 17,20 13,30 198,00 3,00
12,5 125 9 22,00 17,30 327,00 3,40
14 140 9 24,70 19,40 466,00 3,78
16 160 10 31,40 24,70 744,00 4,30
18 180 11 38,80 30,50 1216,00 4,85
20 200 12 47,10 37,00 1823,00 5,37
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Cnucoxk HUCIIOJIB3YEMbBIX UCTOYHUKOB

OCHOBHBIE HCTOYHUKH
1. MoBauH M.C. OCHOBBI TEXHUYECKOH MEXaHHWKHU [DJIEeKTpOHHBIN pecypc]: yueOnuk / M.C.
Moguun, A.b. U3paenur, A.I'. Pybamkun. — DnektpoH.TekcToBbie nanHbie. — CII06. : [Tonu-
texuuka, 2016. — 289 c¢. — 978-5-7325-1087-4. — Pexum pgocTyma:
http://www.iprbookshop.ru/58853.htmi

JlonosHUuTEIbHBIE UCTOYHUKHU

1. 3aBucroBckuii B.D. TexHnueckas mexaHwka [DIeKTpOHHBIA pecypc| : ydeOHOoe mocobue /
B.D. 3aBucroBckui, JI.C. TypumieB. — DIeKTpOH. TEKCTOBbIE JaHHbIE. — MuHck: Pecry6inu-
KaHCKUH MHCTUTYT mpodeccuonaibHoro oopasosanus (PUIIO), 2015. — 368 ¢. — 978-985-
503-444-6. — Pexxum noctyma: http://www.iprbookshop.ru/67748.html

2. bensera O.A.Ilenarornyeckue TEXHOIOIMU B MPOGECCUOHATIBHON MIKOJIE [DIEKTPOHHBIN pe-
cypc]: yduebHo-meroamueckoe mocodbue / O.A. benseBa.— DIeKTpPOH. TEKCTOBBIC JAaHHBIC. —
Munck: PecniyOnukanckuit MHCTUTYT npodeccuonanbHoro oopazoanus (PUIIO), 2016. — 60c.—
978-985-503-564—1. — Pexxum nocryma:/http:www.iprbookshop.ru/67712/html

3.Bectauk mammHoctpoenus [Tekcr] / Yupemurens OOO «M3narensctBo «HHOBanMoHHOE

MammHocTpoeHue». — M.: OO0 «M3narenscTBo «IHHOBAllMOHHOE MAIMHOCTpOEHHUEY, 2016 —
2018

Onepatop 340 000 "KomnaHus "TeH3op"
[JOKYMEHT MOAMUCAH 3MEKTPOHHOM NOAMMCHIO

[vnpekTtop PCCK «PIPTY» (MSK)

noanncAHO ®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY, 31.07.24 16:36 MNpocTas nognucb

3aBeaytoLLuit METO,ClVI‘-IECKVIIhi?@/IHeTOM (MSK)
®rboy BO "PIrPTY", PIPTY, CasenbeBa Onbra BUKTOpOBHa, 31.07.24 16:41 MNpocTas noanucb
3aM. ampektopa PCCK «PIPTY» no YP (MSK)

YTBEPXAEHO ®rboy BO "PrPTY", PIPTY, LUuHapeBa Tamapa AntbibaeBHa, 31.07.24 17:15 MNpocTas nognucb
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