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OI'JIABJIEHUE
BBEJAEHUE

OBIIASL XAPAKTEPMCTUKA PABOYENl ITPOIPAMMSBI YUEBHOI
JICLIATLTAHEI

CTPYKTYPA U COJEPXXAHUE YUEBHOU JUCLIUITJINHEI
3AJJAHUSA JIUI YACTHU Nel KOHTPOJIBHOM PABOThI

METOJUYECKHNE PEKOMEHIAIIMHA 110 BBIIIOJIHEHNIO YACTH Nel
KOHTPOJIbHOI PABOTHI

3AJAHUSA JUIA YACTHU Ne2 KOHTPOJIBHOM PABOTBI

METOJUYECKUE PEKOMEHJIALIMU 10 BBIITOJHEHUIO YACTU Ne2
KOHTPOJIbHOM PABOTEHI

OK3AMEHAILIMOHHBIE BOITPOCBI 1 TEMATHUKA
[TPAKTUYECKHWX 3AJIAHUN

IMTPMJIOXEHW A

10 MEPEYEHb PEKOMEHJIYEMOU JINTEPATYPEI

15

25

40

o1

66

68

74



1 BBEJAEHUE

1.1 O6mue npaBuaa

Meronuueckue yka3zaHus pa3pabOTaHbl HA OCHOBE pabouel mporpaMMbl Y4eOHOM TUCITH-
mmHbl OI1.02 «Texanueckas Mexanuka», B coorBeTcTBUH ¢ ®I'OC CIIO mo crnenuaibHOCTH:
15.02.16 TexHOIOTHS MAITTHOCTPOCHUSI.

JlaHHBIE METOINYECKUE PEKOMEHJAUU IPEIHA3HAUYEHBI I CAMOCTOSATEIbHOIO U3yUYEHUs
muctumuinabl OI1.02 «TexHuueckass MEXaHHWKa» U BBIOJIHEHUS JOMAIIHEH KOHTPOJIBHON pado-
TBI CTYIEHTaMH KOJUIEIDKA.

qucuuinHa «TexHuyeckas MEXaHHUKay COCTOUT U3 TPEX pPa3ielioB:

- «OCHOBBI TEOPETUYECKON MEXAHUKNY;

- «ColpoTHBIIEHUE MAaTEPHUATIOBY;

- «JleTan MEXaHU3MOB U MAIIVH.

Paboueii mporpammoii y4eOHOW AMCHUIUIMHBI TMPEAyCMOTPEHa MPOMEKYTOUHAsI aTTecTa-
ust: Bo BTopoM cemectpe (1 kypc) — B hopme dK3aMeHa.

CryneHTsl 3a04HOM (GopMbl 00y4UEeHHS NOKHBI BBIIOIHHUTH MO TEXHUYECKOH MeXaHMKe
OJIHY KOHTpPOJIbHYIO pabotry, kotopas coxepxkut 10 3amay. J{7ns paBHOMEPHOCTH BBITOTHEHUS
Harpy3ky KOHTpOJIbHas paboTa pa3jiejieHa Ha JBE YacTu:

- yacTh Nel KOHTpOJIbHOM paboThl (TEPBBIN KypC, IEPBBII CEMECTP) CONEPHKUT S 3a/ad,

- gacTh No2 KOHTpOJIbHOU paboThl (MEepBBIi Kypc, BTOPOI CEMECTP) CONEPIKUT S5 3a1au.

[IepByro 4acTh peKOMEHAYETCS BBIIIOIHUTD 10 3UMHEN CECCUU NIl BO3MOKHOCTH €€ CBOE-
BPEMEHHOM NPOBEPKH.

Bropyro 4yacTh peKOMEHAYETCS BBIIOJIHUTH JAQ BECEHHEHW CECCUM JUIsl BO3MOXKHOCTU €€
CBOEBPEMEHHOM MPOBEPKH.

B cnyyae HenpaBWIIBHOIO BBIIOJHEHUS 3a/laHUIl KOHTPOJIbHAsA pab0oTa BO3BPALIAETCS CTY-
JICHTY U1l UCTIPABJICHUS U JOPaOOTKH.

Jl;1st ycnienmHo# paboThl CTYICHTY HEOOXOAMMO:

. O3HAKOMHTHCS C TPeOOBAaHUSAMHU K pe3yIbTaTaM OCBOCHUS JUCIHHUILIUHEI (11.2.2).

. M3Y4YUTh TEOPETUUYECKUN MaTepHall, ¢ MapajuleJbHbIM BBINOJIHEHUEM MPAKTUYECKUX 3a-
nanuit. [TocnenoBaTenbHOCTh U3YUEHUS M3JI0KEHA B TeMaTHYeckoM maHe (1.3.2).

. BBINIOJIHUTH 33JaHUS TOMALIHEN KOHTPOJIbHOW paboThl (1.4 U 1.6) M0 CBOEMY BapUaHTy

(m.1.3), ucnonb3ys B KadecTBe oOpaslla METOAMYECKHE PEKOMEHIALUU K BBITOJHEHHIO KOH-
TPOJBHOM padoThI (1.5 1 1.7).

. MOCJIe Yero, ¢ MOMOIIbI0 y4eOHOi uteparypsl (11.10), MOXKHO OTBEYaTh Ha SK3aMEHALU-
OHHBIE BOIIPOCHI U PelIaTh MIPAaKTHYCCKUE 3a/IaHUs T10 TEMATUKe, yKa3aHHOMU B (11.8)

K sx3ameny A0IMycKarOTCsl CTYJEHTHI, YCIICNIHO BBIMOJIHUBIINE 00€ YacTH JOMAaITHEH KOH-
TPOJIbHON PaOOTHI.




1.2 TpeOoBanus, npeabsiBjsieMble K JOMalIHeH KOHTPOJIbHOI padoTe

1. Bemmucate HOMepa 3a1aHuii cBoero BapuanTa (m.1.3).

2. IlpaBuiibHO, TIOAPOOHO M aKKYPaTHO MEpEnucaTh 3aJaHue KOHTPOJIBHON paboThI IO CBOEMY
BapHUaHTY.

PaGoTkb1, BEIIOTHEHHBIE TI0 JPYTOMY BapUaHTY, BO3BpAIIAOTCS 0€3 TPOBEPKH.

3. Pemrenus conpoBoXIaTh MOSICHEHUSIMH, YKa3bIBaTh CIUHHIIBI BETMYHH.

4. PaboTy BBIMIONHATH YepHUIaMH (TTACTOM) pa300puuBO (MO0 MeYaTHBIM TEKCTOM).

5. B teTpaan HeoOX0IMMO OCTaBIIATH MOJS U MECTO TIOCIIEC PEHIEHHOM 3a/1a4d [Tl 3aMEYaHul U
3aKITI04YeHus npenogasarens. CTpaHUIbI HEOOXOIUMO TPOHYMEPOBATb.

6. B xoHIile paboThl IpUBECTH MEpPEUEHb HUCIIONB30BAHHON JIUTEPATYpPhl, MPOCTABUTH JIaTy BbI-
MOJTHEHUS pa0OThI U TTOIHUCH.

7. JIJis TIONyYeHUs TTOJIOKUTEIBLHON OICHKH 10 KOHTPOJIBHOW paboTe HEOOXOIMMO BBITIOTHUTH

BCE 3aJaHHUS.
KauecTBenHas olieHKa BBICTABJISETCS MO CIACIYIOIINM KPUTEPUSIM:

* OreHka 5 /0TIIMYHO/ BBICTABIISCTCS, €CITU BBITIOJHEHBI MyHKTHI 1 — 6 BBIMIEU3I0KEHHBIX TPe-

OOBaHU; IPABUIILHO PEIICHBI BCE 3a/1a4; KOHTPOJIbHAS paboTa BBITIOJHEHA CBOCBPEMEHHO.

* Ormenka 4 /XopoI1o/ BEICTABISIETCS, €CITH BHITTOTHEHBI MYHKTHI | — 6 BBIIEU3II0KEHHBIX TPe-

OOBaHU, HO B PEUICHUX 33/1a4 €CTh MEJIKHE HETOUHOCTH, OMMMUCKH U KOHTPOJIbHAS paboTa BbI-

TOJIHEHA C HEOONBIIION 3aIePKKOM.

* Oumuenka 3/yn0BIETBOPUTENBHO/ BBICTABIIAETCS, €CIU €CTh HAPYLICHUS B BBIMOIHEHUH ITyHK-

TOB 1 — 6 BBINIEU3IOKEHHBIX TPEOOBAHM; B PEIICHUSX 3a/1a4 €CTh IpyObie OMMOKHU, HO UCTIPAB-

JICHHBIE TIOCTie BO3Bpara paldoThl Ha J0pabOTKy; KOHTPOJIbHAS paboTa BBHINOJHEHA C CyIe-

CTBEHHOM 3aJIEPKKOM.

* OrueHka 2 /HeyIOBIETBOPUTEIHHO/ BEICTABIISICTCS, €CIIM HE BBIMTOIHEHBI MYHKTHI | — 7 BBI-
HIEU3JI0KEHHBIX TPEOOBAHUIA.



1.3 Pa3ouBKa Mo BApHAHTAM KOHTPOJILHOUH PadoThl

BapuanT 3ananus onpezensiercs no mudpy (Homepy 3au€THOM KHUKKU CTY/ICHTA).

Howmepa BapuaHTOB KOHTPOJIbHOU paboThI

Tpeamocnenss Hocaennsas uugpa mudpa

w1 T2 [ 3 [ a5 6 [ 7] 8 [0
0 00 01 02 03 04 05 06 07 08 09
1 10 11 12 13 14 15 16 17 18 19
2 20 21 22 23 23 23 26 27 28 29
3 30 31 32 33 34 35 36 37 38 39
4 40 41 42 43 44 45 46 47 48 49
5 50 51 52 53 o4 55 56 57 58 59
6 60 01 02 03 04 05 06 07 08 09
7 10 11 12 13 14 15 16 17 18 19
8 20 21 22 23 23 23 26 27 28 29
9 30 31 32 33 34 35 36 37 38 39

Howmepa 3aga4, KOTOpbI€ CTYIEHT JOKEH PEIIUTh B COOTBETCTBUH CO CBOMM BapHaHTOM,
NpuBeIeHbI B TabauIe 1.

Tabnuya 1
E Homepa 3a1a4 KOHTPOJILHOMH PadoThI
2 =
% Yactb Nel Yactp Ne2
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 B 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 o1 68 72 83 98
13 3 11 25 31 50 57 67 71 84 97
14 4 13 27 32 41 95 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




Ilpooonrxcenue maoan.l

g Homepa 3a5a4 KOHTPOJILHOM padoThI
2 =
§ Yacte Nel Yactp Ne2

1 2 3 4 5 6 7 8 9 10 11
20 9 16 26 35 43 59 65 76 82 95
21 10 15 28 36 44 S7 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 72 85 98
26 S 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 72 82 98
31 9 19 26 40 48 51 66 75 81 96
32 10 12 38 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
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 S7 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
ol 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
%4 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 OBILIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI YUEBHOM JIUC-
HOUIIVIMHBI OI1.02 «TEXHUYECKAS MEXAHUKA>»

2.1 MecTo y4eOHOii TMCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOI MPOrpaMMbl

Vuebnas mucruminaa OI1.02 «TexHuueckass MeXaHUKa» SBJISETCS 00sS3aTEIbHOW YaCThIO
obmenpodeccuonaabroro (OI1) mukina o6pa3oBaTenbHON IporpaMMel B cootBeTcTBUU ¢ PI'OC
CIIO no cnenunansHocTH 15.02.16 TexHOMOrMs MaIMHOCTPOEHUS.

VYyebnas mucuumimHa OI1.02 «Texnudeckas MexaHuka» obecriednBacT GOpMUPOBAHUE
KOMITETCHIIMI 110 BceM BujaM jearenbHoctd PI'OC mo cnemuanbsHocT 15.02.16 TexHomorus
MamuHocTpoeHus. Ocoboe 3HaUYCHHE AUCIUIINHA UMeeT Mpu (OPMUPOBAHUU M PA3BUTHH CJIC-
JYIOITUX KOMITETEHITUH:

OK 01. Beibupats crioco0bl pemieHus 3agad npodeccrnoHanbHOM 1eSTeNbHOCTH TpUMe-
HUTENBHO K Pa3JINYHBIM KOHTEKCTaM.

OK 02. Mcnonb3oBaTh COBpEMEHHBIE CPEICTBA MOMCKA, aHAIM3a U UHTEPIPETALUN HH-
dbopmaru 1 nHGOPMAITMOHHBIE TEXHOJOTHH ISl BBITIOJIHEHUSI 33/1a4 TPO(HECCHOHATLHOMN Jes-
TEJIbHOCTH.

OK 03. [TnaHupoBaTh M pealn30BBIBATH COOCTBEHHOE MPO(EeCcCHOHANTBHOE U JINYHOCTHOE
pa3BUTHE, MPENNPUHUMATEIbCKYIO JEATENbHOCTh B NMPO(ecCHOHANBbHON cdepe, UCIOoIb30BaTh
3HaHUS 110 NPaBOBOM U (PMHAHCOBOI I'PAMOTHOCTHU B PA3JIUYHBIX )KU3HEHHBIX CUTYalUSIX.

OK 09. ITons30BaThcst MpoQecCHOHATBHON JOKYMEHTAIEeH Ha TOCyJapCTBEHHOM U MHO-
CTPaHHOM $I3bIKAX.

[IK 4.1. OcyiiecTBaiATh AMArHOCTUKY HEUCHPABHOCTEH M OTKAa30B CUCTEM METAJLJIOpe-

JKYHICTO U aJAUTUBHOI'O IPOU3BOJACTBCHHOI'O O60py,Z[OBaHI/I$I.

2.2 llesib ¥ IUIAHMPYeEMBbIe pPe3yJbTaThbl 0CBOCHHUS AN CIUIITUHBI

HUKC, COHpOTI/IBJ'IeHI/I}O MaTepI/IaJ'IOB
U JI€TaIsIM MallliH;

- METOJIUKY pacyeTa AIeMEHTOB
KOHCTPYKIIMI Ha IPOYHOCTD, KECT-
KOCTh M YCTOHYHMBOCTD IIPH PacTs-
KCHHHU, CXKATUU, pr‘ICHI/II/I " N3ru-
oOe;

- METOJIUKY OIPEICICHHS CTaTH4e-
CKUX M TUHAMHYECKUX HArpy3o0K Ha
AJIIEMEHTBI KOHCTPYKIUI, KHHEMATH-
YECKUE M TUHAMHYCCKHE XapaKTepH-
CTHKH MalIiH U MEXaHU3MOB;

- OCHOBBI IIPOCKTUPOBAHUS JETAIEH
1 COOPOYHBIX €IMHHUII

Koa IIK/OK | 3uanus YMmenus

OK 01 - OCHOBHBIE ITOHATHUS U AKCHOMBI - AHAIIM3UPOBATh KOHCTPYKIIMH, 3aMe-
OK 02 TEOPETUYECKON MEXaHUKH, 3aKOHBI HATH peajibHbII OOBEKT pacueTHOH cxe-
OK 03 paBHOBECHSI U IEPEMEIICHHUS TEN; MOH;

OK 09 - METOJIMKH BBITIOJTHEHHSI OCHOBHBIX | - IPUMEHSTH IIPU aHAJIN3€ MEXaHHUYe-
[IK 4.1 pacyeToB M0 TEOPETUUECKON MeXa- CKOT'O COCTOSIHUSI TIOHSITHSI U TEPMHUHO-

JIOTHIO TEXHUYESCKOM MEXaHHUKH,

- BBIJICJIATh U3 CUCTEMBI TEJI paccMart-
pHUBaeMoe TEIO0 U CUIIbL, JEHCTBYIOLLNE
Ha HEro;

- OTIPENEIATh XapaKTep HArPYKEHUS U
HaNPsHKEHHOE COCTOSIHUE B TOUYKE dJIe-
MEHTa KOHCTPYKIUH;

- BBIOMpATh JICTAIU U y3JIbl HA OCHOBE
aHaJM3a UX CBOMCTB JIJI1 KOHKPETHOI O
MIPUMEHEHUS,

- IPOBOJIUTh HECJIOKHBIC PACUETHI dJIe-
MEHTOB KOHCTPYKLIMHU Ha IPOYHOCTh U
JKECTKOCTh;

- YUTAaTh KHHEMAaTHYECKUE CXEMBI




3 CTPYKTYPA U COJEPKAHUE YYEBHOM JJUCIATLIMHBI

3.1 O0beM yueOHO# IMCUMIIMHBI M BUABI Y4e0HOil padoThl

Bup yueoHoii paGoThI

O0BeM yacoB

B dopme npakTuue-
CKOiil MOAT0TOBKH

O01bEéM yueOHOI T CHUNJIMHBI 110 TUIAHY 166 39
CymMmapHasi ydyeOHasi Harpy3Kka BO B3aMMOJACHCTBUH 33

c nmpenojaBarejieM

B TOM YHCJIE:

JCKIUH, YPOKH 16 -

n1abopaToOpHBIC 3aHATHS 6 6

MPAaKTUYECKHUE 3aHITHUS 4 4

KypcoBas paboTa (mpoeKT) - -

KOHCYJIbTAallUH 7 4
CamocrositenbHas padoTa 127 22
IIpoMe:xyTouHasi aTTecTalusl NPOBOAUTCS B (popme 5 3

IK3aMCHa

KommuecTBo JAOMAITHUX KOHTPOJIbHBIX pa60T




3.2. TemaTuyecKHi NMJIAH U coJlePKaAHUE YUeOHOH THCIMILIHHBI

OI1.02 Texunuyeckas MeXaHUKA

HaumenoBanmue Conepxanue yueOHOro MaTepuaJia, B dopme Homepa
Pa3iesioB M TeM | J1a0OPATOPHBIX M MPAKTHYECKHX 3aHATHH, |O0bEM mpaxkTHUecKoii| 32124 KOH-
CaMoOCTOSITe/IbHOI padoThl 00yYaKOLIUXCS YacoB | MOArOTOBKH | TPOJIBbHOI
padoThI
Paszngea 1.
Teopernyeckasn 42
MeXaHHKa.
CraTuka.
Coaep:xanue yueOHOro MaTepuaJa: 22 6
Tema 1.1 ConepxaHue TEOPETHUYECKOH MeXaHUKH. OCHOB-
OcHoBHBIC HbIE€ NIOHATHSA U aKCUOMBI cTaTuku. IIpoexuns cu-
NOHATHS U 76l Ha OCh. MOMEHT CHJIBI OTHOCHUTEJIBHO TOYKH.| 2
AKCHOMBI [Tapa cun, MmomeHT napel. Teopema o mapajuiesnb-
CTaTHKH. HOM nepeHoce cuibl. Csi3u. Peakiiuu cBsizeil.
[IpakTrueckue 3aHATUA: 5 )
Tema 1.2 Omnpezenenre OMoOpHEIX PeaKiyii 0aloK.
Ilnockne CamocrositeibHast padoTa 00y4aroMXcs:
CUCTEMBI CHJI. N3yuenue teopernueckoro marepuana: Ilnockas
cuctema cxoasmuxcs cui. CHUaoBoil MHOTOYTOJTb- 1+10
Huk. OnpeneneHue paBHOAEUCTBYIOLIEH. Y Cl10BUS
paBHoBecusl. Ilnockas cucrema npou3BOIBHO pac-
NOJOKEeHHBIX cuil. [IpuBeneHne cucremsl K IEH-
Tpy. PaBHOBecue mIOCKON CUCTEMBI TPOU3BONIBbHO| 18 4
pacnonoxeHHbIX cui. OnpeneneHue onopHbIX pe-
akiuii 6amok. CBsI3U ¢ TPCHUEM.
Pemenue 3amau: OmnpeneseHne NpOEKLUU CUIIBI
Ha ock. OmpeneneHne MOMEHTAa CUJIbI OTHOCH-
TEIbHO TOYKH. Omnpeaenenre peakunii cBs3u. Bol-
HOJHEHUE KOHTPOJIBbHOU PabOTHI.
Coaep:xkanue yueOHOro MaTepuaJa: 5 2
Tema 1.3. Cuna toxect. Llentp Tspkectn. KoopauHatst
IleHTp THKECTH |1eHTpa TSHKECTU TBEPAOTO 2
TeJia. tena. KoopanHAThl LEHTpa TSXKECTU IIIOCKUX (u-
LD 11+20
CamocrosiTeibHast padoTa 00y4arOMXcs:
Pemenue 3agau: Onpenenenue KOOpAUHAT LEHTPA
TSOKECTU TUIOCKUX (DUTYP, COCTABJICHHBIX M3 CTaH-| 3 2
JapTHBIX Mpoduiel npokara. BeimonHeHne KoH-
TPOJBHOMN paldOTHI.
Kunemartuka.
JAuHamuka.
ConeprxaHue yueOHOro MaTepuaJia: 15 2
Tema 1.4. OcHOBHbIE TIOHATUSI KuUHeMaTuku. KuHemaruka
OcHoBHBIE touku. CriocoOrl 3a1anus ABMKeHUs Touku. CKko-
MOHSATHS POCTh U YCKOPEHHUS TOUKH.
KHHEMATHKH. ITocTynarensHOe IBUKEHHME TBEpAOro Tena. Bpa- 5 21-30

HIaTeIbHOE ABM)KEHHE. YTJIOBasl CKOPOCTh, YIJIO-
Boe yckopeHue. Yactora BpamieHus. CKOpoOCTh U
YCKOpPEHHMsI TOYEK Bpallarlerocss Ttena. Buabl
BpaaTCJIbHOIO IBUKCHUS.

10




Tema 1.5.
OcHOBHBIE IIO-
HATHUA U AKCHO-
MbI JUHAMHKH.
Padora n
MOIIHOCTD.

CamocrosiTesibHasi padoTa 00y4alOIMXCs:
N3yuenune TeopeTnueckoro Marepuana:

Juramuka Touku. OCHOBHBIC TTOHSATHS TUHAMUKH.
AKcUOMBI TMHAMUKU. Macca MatepualibHOM TOY-
k. OCHOBHOE ypaBHEHUE AMHAMUKHU ISl MATEpPU-
alIbHOU TOYKH.

Pabora mocrostHHOM cuiabl. MomHocTs. Koaddu-
LIMEHT II0JIE3HOr 0 ACHCTBUS

Pabora paBHozeiicTBytomIei. PaboTa cuiibl Tsoke-
ctu. PaboTa 1 MOIITHOCTH

IIpU BpaIlaTEIbHOM JIBH>KCHHH.

Pemenue 3amau: CKOpOCTh U YCKOPEHUS MaTepH-
alpHOM ToukHh. OmnpeneneHue KUHEMATHYECKHX
XapaKTEpPUCTUK TBEPAOrO Tela MPU paBHOMEpE-
MEHHOM Bpall€HUH. BBITOIHEHNE KOHTPOJIbHOU
paboTHI.

13

31+40

Paznen 2.
Conportusienue
MaTepuajoB.

50

Tema 2.1.
OcHoOBHBIE ITO-
HATHUS.

Tema 2.2.
PacTa:xkenne u
ciKaTHe.

Conep:xanue y4eOHOr0 MaTepuaJia:

18

-3ajaun CONpOTHUBJIEHUsI MarepuaioB Merox ce-
yeHui. BHyTpeHHue cuioBbie (axTopbl. Bumsl
HarpyxeHui. HanpspkeHus.

-Pactsokenue-cxartue. IlpomonsHas cuna. Hop-
MaJIbHBIE HANPSDKEHUS. OMIOPBI IPOJOIBHBIX CHUII
Y HOPMAaJIbHBIX Halps>KEHUH.

CamocrosiTesibHasi padoTa 00y4al0IIMXCS:
HN3ydeHune TeopeTuuecKkoro Mmarepuarna:

- edpopmanmu ympyrue u muiactudeckue. Jlomy-
mieHus: U runore3sl. Knaccudukamus 31eMeHTOB
KOHCTPYKIIMH U Harpy3oK.

- IlpononeHbIe W ToNEepeyHbie nedopmanuu. 3a-
koH ['yka. McnbiTaHust MatepuaioB Ha pacTsiKe-
HUE U CKATUE IIPU CTAaTUYECKOW Harpyske. Pacué-
ThI HA IIPOYHOCTh MPU PACTSIKEHUH U CHKATHU.
Pemenue 3agau:

[TocTpoenue amr0p NPOAOIBHBIX CHII U HOpMaJlb-
HbIX HamnpspKeHWi. Pacyérel Ha MPOYHOCTH IIPHU
pactsbkeHuun-cxxkatur. OnpeneneHue nepemenie-
HUM TIONEPEYHBIX CEYEHUU. BpINOIHEHUE KOH-
TPOJILHOW PabOTHI.

16

41+50

Tema 2.3.
I'eomerpuueckue
XapaKTePUCTUKH
nonepeYHbIX
CeueHMIi.

Copnep:xanue y4eOHOT0 MaTepuaJia:

CamocrositeibHast padoTa 00y4ar0IMXcs:
N3ydenue TeopeTrueckoro marepuaa:

OceBble ¥ TOJISIPHBIE MOMEHTBI HHEPIIUH CEUCHUH.
Pemenue 3anau: OnpeneneHre 0CEBbIX MOMEHTOB
HHCPOUNU COCTAaBHBIX CCHCHHﬁ, UMCIOIIIUX OCH
CHUMMETPHH.

Tema 2.4.
Kpyuenue.

Coaep:kaHue y4e0HOIr0o MaTepuasia:

Kpyuenue. Kpyrsmuit moment. Kpyuenue Opyca
KPYIJIOro IIONEpPEeYHOro cedeHus. JlomyieHus.
Hanpsxenue.
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CamocrosiTesibHasi padoTa 00y4alOIMXCs:
N3yuenne TeopeTnyeckoro Marepuana:

VYron 3akpyuuBaHus. Pacué€rel Ha NMPOYHOCTH U
XKECTKOCTh IPU KPYUEHUHU.

Pemenne 3amau: IlocTpoeHue smiop KpyTSAIIKMX
MOMEHTOB U  MAaKCHUMAaJbHBIX  KacaTelIbHBIX
HanpsbkeHui. Pacuér Opyca kpyrioro momepeu-
HOI'O CEUYEHHUs Ha INPOYHOCTb U KECTKOCTb. BBI-
NOJTHEHHE KOHTPOJIbHOU padoTHhI.

Tema 2.5.
N3ruo.

Conep:xanue y4eOHOT0 MaTepuaJia:

17

OcHoBHbIe TIOHTHS U ompexaeneHus. Knaccudu-
Karysi BUJIOB M3rH0a. DMIOPHI MONEPEUHBIX CHII U
n3rubaromux MOMEHTOB. HopmasibHBIC Harpsoke-
HUS pu u3rude. Pacuérsl Ha MPOYHOCTH U KECT-
KOCTb.

[IpakTnueckue 3aHATHS
Pacuérpl 6a10K Ha IPOYHOCTH MPHU H3THOE C KPY-
YEHUEM.

CamocrosiTesibHasi padoTa 00y4arOIIUXC:
N3ydyeHne TeopeTrueckoro MmaTepuana:

[TonsiTe O KacaTeNbHBIX HAMPSHKEHUSX TPH TI0-
nepeyHoM u3rube. JIuHeiiHbIe TepeMenieHust mo-
MIEPEYHBIX CEUCHUM.

Pewenne 3amau: ITocTpoeHue 3mrop NONEpEeYHBIX
CHJI U M3TUOAIOIIMX MOMEHTOB IPH HArpyXeHUH
Opyca:

COCpPEZIOTOYEHHBIMHU CHUJIaMH, MOMEHTaMH, pac-
NpeaeIEHHON Harpy3KOu.

OmnpeneneHue  MaKCUMaJbHBIX  KacaTelbHBIX
HaINpPsHKCHUH.

13
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Tema 2.6.
Pacra:kenue,
c;KaTve U U3rud
Opyca 60Jib1I0#
XKECTKOCTH.
BHeuenTpenHoe
pacTsizKeHHe U
ciKaTHe.

Conep:xanue y4eOHOT0 MaTepuaJia:

CamocrosiTeibHast padoTa 00y4arOMXcs:
N3ydenue TeopeTrueckoro maTepuaia:

N3rub c pactspkeHueM u cxatueM. Onpenenenue
HanpspkeHud. OnacHble TOYKU. BHeleHTpeHHoe
pacTspkeHue U cxkatue. Pacuérsl Ha MPOYHOCTbD.
Pemenue 3amau: IIpoBepouHblii pacy€T Ha MpOU-
HOCTh Opyca, MpU BHELEHTPEHHOM paCTSKEHHH
(cxxatum). BoimonHeHre KOHTPOIbHON paOOoTHI.

Tema 2.7.
I'unore3nl
NPOYHOCTH U UX
NpUMeHeHue.

Coaep:kaHue Y4e0HOI0 MaTepuaia:

CamocrosiTe/ibHasi padoTa 00y4alONIUXCs:
N3ydyeHue TeopeTHIECKOro MaTepuana:
HampspkeHHOE cocTosHUE B TOYKE Tela. JKBUBa-
JICHTHOC HaprDKGHI/IC. FI/IHOTG?:I)I HpOLIHOCTI/I.
Pacuér Opyca kpyrioro nmonepeyHoro ceueHus Ha
U3ru0 ¢ KpydyeHUEM

Pemenune 3amau: IIpoBepounsrii pacuér Opyca
KPYTJI0TO MOMNEPEYHOr0 CEUCHUsI Ha M3TH0 C Kpy-
yeHHuEeM. BBITIOJTHeHHe KOHTPOJIBHOW paOOTHI.

6170

Pa3znen 3. [lera-
JIM MEXaHU3MOB
H MAIIHUH.

61
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Tema 3.1.
OcHoBHBIE
MOJIOKEH .

Tema 3.2.001mue
CBE/JIECHHUA O
MEeXaHHYEeCKHX
nepeaavax.

Conep:xaHnue y4eOHOT0 MaTepuaJia:

- 3agaun pasgena. MammHa, aeranb, cOOpoudHas
eIMHHIIA, MEXaHU3M.

TpeboBanusi, MpeabsABIsIEMble K JETaIsIM U Ma-
HHInHaM.

- Ha3naueHne MeXaHMYECKHX nepeaad u ux Kiac-
cuukanus. [lepenarounoe uncno. [lepepaTounoe
otHouieHrue. OCHOBHBIE KHHEMATUYECKUE U CHUIIO-
BbIC COOTHOIICHMUA.

CamocrositenbHast padoTa 00y4ar0IMXCs:
H3ydeHue TeopeTH4ecKoro Mmarepuarna:

- Marepuansl, npuMEHIEMbIE B MAIIHHOCTPOE-
HUU.

Pemenue 3anau:

- UreHue KMHEMATUYECKUX cxeM. Pacuér KuHe-
MaTUYECKUX U JUHAMUYECKUX XapaKTEPUCTUK Me-
XaHU3MOB. BrIOTHEHNE KOHTPOIBHOM PaboTHI.

Tema 3.3.
MexannuecKune
nepeaavm.

Conep:kaHue y4eOHOT0 MaTepHaJia:

35

3yOuarbie nepepaun. OOuMe CBeIEHMs, KJIacCH-
¢ukanus, obnacte TpUMEHEeHHsA. Marepuaisl.
Kpartkue cBenenust 06 m3roroBineHun. Bunabl pas-
pyIIeHHi 3yOheB 3y0UaThIX KOJNEC.
Hunmuaapuyeckue Koco3yOble, TNpsAMO3yOble U
IIEBPOHHBIE TIepenayn. JlmamerpanbHbie mapa-
METpBI, CUJIBI B IIepeiadax.

UYepsiunble nepepayn. OOume cBeaeHus, KIaccH-
¢duxamusa. Marepuansl. [lepenaua ¢ Apxumeno-
BbIM 4YEPBSIKOM. | 'eoMeTpuyeckue COOTHOILEHHUS,
nepenaToyHoe uucio. Cusbsl B epeaye.

JlaGopaTopHbIe 3aHSATHS:

OnpezeneHre nmapaMeTpoB 3y04aThiX KoJ€c 1Mo uX
3aMepam.

N3yuenne KOHCTPYKINHU 3y09aTOro peayKTopa.
M3yueHre KOHCTPYKIIMU YEPBSYHOTO PEAYKTOpA.

CamocrosiTeibHast padoTa 00y4arOmmuxcs:
N3ydenue TeopeTrueckoro MmaTepuana:

OcHOBBI pacuéTa Ha KOHTAKTHYIO INPOYHOCTb U
U3rH0 MHIMHAPUYECKUX 3y0OUaThIX Mepeay.
Konunueckue 3ybuarsie nepenaun. OOuue cpene-
HUS, OCHOBHBIE TI'€OMETPUYECKHE COOTHOILIEHHUS.
Cunbl B nepenadax. OCHOBBI pacuéTa Ha KOHTaKT-
HYIO IPOYHOCTh U U3rHU0.

[Tepenaun c 3anemnenuemM HoBukoBa, oOmiue cBe-
nenus. [lnanerapublie 3yO4arble nepenayu, MpHH-
UM paboThl, yCTPONUCTBO.

[lepemaun BuUHT-raiika ckombxeHus OOmue cBe-
JIeHUs, KI1acCU(pUKaLus.

Bunel pazpyumenuii, marepuansl. OCHOBBI pacué-
Ta repeaay.

OcHOBBI pacyéra 4epBSYHOW Iepeauyd Ha KOH-
TaKTHYIO IPOYHOCTh, U3TUO U TEIJIOBOTO pacyéra.
Peménnnie nepemgaun. OOmme cBeAEHUS, KIACCH-
¢ukanus. OCHOBHbIE T€OMETPUYECKUE COOTHOILIE-
Hus. Ilepemarounoe umcno. Cuiibl B Imepenavax.
OcHOBBI pacyéTa Mo TArOBOW CIIOCOOHOCTH.

27

7180
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[lenusie nepenauyn. OOMe cBeAeHUs, Kiaccudu-
kaiusi. OCHOBHBIE TEOMETPUYECKHE COOTHOIIE-
Hus. I[lepegarounoe uumcno. Cuiel B mepegavax.
OCHOBBI IPOEKTHOTO U MTPOBEPOYHOr0 PACUETOB.

Tema 3.4.
Baasbl u ocu.

Conep:xaHue y4eOHOT0 MaTepuaJia:

CamocrosiTesibHast padoTa 00y4ar0IIMXCS:
N3yuenue TeopeTnyeckoro Marepuana:

Baner u ocu. Haznauenue, wiaccudukanms. Ma-
TepHUaJIbl BAJIOB U OCEH.

[IpoekTHBI U IPOBEPOUYHBINA pacu€rsl. BeimonHe-
HHUE KOHTPOJIbHOIH paboThI.

Tema 3.5.
IMoamunmHuKH.

Conep:xanue y4eOHOI0 MaTepuaJia:

CamocrositenbHast padoTa 00y4ar0IMXCs:
N3yuenune TeopeTnueckoro Marepuana:
[Tommumanku ckonbxenus. Kimaccudukarus, o6-
JaCTh NpUMeHeHUs. MaTtepuanel, cmazka. Pacuérsl
Ha U3HOCOCTOMKOCTD M TEIJIOCTOMKOCTE
INommmmunkn kadenus. OOmue csenennsa. Kiac-
cudukanus, obo3HaueHuss. CMa3ka U yINIOTHEHUS
MOIIIMITHUKOB.

Pemenne 3amay:

[TonGop MOAIIMITHUKOB KadeHWs] MO JUHAMHYe-
CKOM Ipy30110AbEMHOCTH.

BolnonHeHne KOHTPOJIbHON PabOTHI.

8190

Tema 3.6.
MydTsl.

Conepxxanue yue0HOro MaTepuaJia:

CamocrosiTeibHast padoTa 00y4ar0IMXcs:
N3yueHne TeopeTHuecKoro MaTepuaia:
Haznauenue u knaccudukanus. YCTpOHCTBO Oc-
HOBHBIX THIIOB MY(T.

[TonOop cTaHapTHBIX MYQT.

Tema 3.7.
Coeannnenu jae-
TajJel MallIuH.

Conepxxanue yueOHOro MaTepuaJia:

CamocrosiTe/ibHasi padoTa 00y4alONIUXCs:
N3ydeHne TeopeTuuecKoro Marepuania:
Illmonounsle coeauHeHus. HasHaueHue, Kiaccu-
¢ukanus. I[IpoBepounble pacuéTsl HEHANPSDKEH-
HBIX IIITOHOYHBIX COCIMHEHHUIA.

[nunessie coequnenus. Knaccudukanus, gocto-
WHCTBa, HeJocTaTku. [IpoBepouHbie pacuéThl.
Pe3nboBbie coeauHeHuss. OCHOBHBIE THIIBI PE3b0.
CranpapTHble KpenéxHble netand. Pacyér onau-
HOYHOr0 00JITa IPU MOCTOSTHHOMN HarpyskKe.
Pemenne 3amay:

[TonGop mmonHok. IIpoBepounble pacuéThl HEHa-
NPsOKEHHBIX IIOHOYHBIX COCAMHEHUH. BhInonHe-
HUE KOHTPOJIbHOU pabOoThl.

91+100

KoncyabTanuu
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4.3AJAHMS IS YACTH Nel KOHTPOJIBHOM PABOTHI

3aoauu 1...10.

Onpenenuts peakiuy onop O0aaku, HarpyKEeHHOU, Kak MOKa3aHo Ha pPUCYHKe 1.

I[aHHBIC UL CBOCTO BaApUaHTa BBI6paTB nus3 Ta6J'II/II_U>I 2.
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Tabauua 2

a b c F M q
No 3amaun n .
CXEMBI Ha = o
puc. 1 § M kH KHM kH/m
[aa)
1 2 3 4 5 6 7 8 9
00 2,2 1,8 1,2 30 10 12 4,0
11 1,5 2,1 1.5 40 8,0 20 6,0
L1 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 1,5 2,1 1,5 60 8,0 20 6,0
01 1,5 1,5 1,5 30 20 6,0 8,0
12 1,2 2,0 1,8 32 40 8,0 6,0
51l 23 1,5 1,5 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
310 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 1,5 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
41V 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 1,5 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 1,5 2,0 1,5 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 15 0,8 25 10 14 2,0

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

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

57 0,5 0,9 15 40 16 14 3,0

08 1,6 2,5 13 48 12 10 2,0

19 1,5 15 1,4 50 16 18 3,0

9 IX 20 1,1 0,8 1,5 52 17 14 4,0
’ 31 1,8 2,0 1,2 55 10 15 5,0
43 2,3 1,5 1,5 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 1,5 15 2,0 27 14 14 5,0
' 32 11 1,5 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.
Jlis 3a1aHHOrO CEYeHHUs, COCTAaBIEHHOIO0 M3 JBYX IMPOKATHBIX Mpoduied (AByTaBpOB,

HIBEJIJIEPOB MJIM PABHOIIOIIOYHBIX YI'OJKOB) U MOJOCH (pUC.2), ONpeNeuTh KOOPAUHATHI IIEHTpa
TshKecTd. JlaHHBIE JUTsl CBOEr0 BapraHTa BEIOpATh U3 TaOIHIIBI 3.
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Tabauua 3

Ne 3agaun u = Ne CeucHue Ne 3ayaun e Ne CeucHue
CXeMbl  Ha § po s TOJIOCHI M CXEMBI E npouis TOJIOCHI
puc.2 & MM Ha puc.2 = MM
aal M
1 2 3 4 1 2 3 4
00 10 14x110 01 10 8x200
13 18 14x180 15 12 8x240
111 27 20 15x200 121 26 16 10x320
' 33 22 15x220 ’ 32 20 10x400
41 24 16x230 42 22 14x440
58 27 16x250 51 24 14x480
02 4 4x80 03 4 10x100
14 5 4x100 17 5 10x140
29 7 10x140 28 7 14x120
13,1 35 8 10x160 14,V 34 8 14x160
49 9 10x180 40 9 14x200
53 10 14x200 52 10 16x180
05 10 19x200 04 8 9x80
16 12 10x240 19 10 9x92
21 14 10x280 20 12 10x104
37 16 14x320 16, VI 36 14 10x116
15V 44 18 14x360 3 16 14x128
50 20 14x400 54 18 14x140
60 22 16x440 - - -
07 10 10x200 06 4 6x80
18 12 10x240 11 5 6x100
23 16 10x320 22 7 10x140
7. vil 38 20 14x400 18, vill 30 8 10x160
46 22 14x440 45 9 10x180
55 24 14x480 56 10 14x200
09 4 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, 22.
MarepuanbHas TOUKa IBHXKETCS MPSIMOJIUHENHO.

Vpasuenue apmwkenust: S = f(t), rae s-B merpax, t-B cexyHaax.
Omnpenenuts CKOPOCTh M YCKOPEHUE TOUKH Yepe3 t CeKyH /I I1ociie Hayasa JIBUKCHUS.

3aoauu 21...30.

JlaHHBIC 1711 CBOETO BapuaHTa BHIOpATh U3 TAOIHIIHI 4.

3aoauu 23, 24.

MartepuanbHasi TOUKa JBUKETCS 110 OKPYKHOCTH paauyca R 50 meTpos.
VYpaeHenue nkenus: S = f(t), rae s— B MeTpax, t - B CeKyHIax.

Ornpenenutb CKOPOCTh U TMOJHOE YCKOPEHHWE TOUKH 4Yepe3 t CeKyHJ MOocje Haydaja JABUKCHUS.
JlanHbIC 17151 CBOETO BapraHTa BHIOpATh U3 TaOIHIIHI 4.
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3aoauu 25 ,26.

Tesno Bpamaercss BOKpYr HENOABUKHOU OCH.
VYpaBHenue nkenus: ¢ = f(t),rune ¢ — B paguanax, t — B cekyHuax.
OmnpenenuTs yrioByH CKOPOCTh U YIVIOBOE YCKOPEHHE Tela, CKOPOCTh U IOJIHOE YCKOpEHHE
TOYKH, HaXOAAIIeHcsa 0T ocu BpaleHus Ha pacctosHud R = 0.5 metpa.
JlaHHBIE 7151 CBOETO BapHaHTa BHIOPATh U3 TaOIHIIBI 4.

Tabnuya 4
5 = © 5 = ©
= S VYpaBHeHHE = S s VpaBHeHHne
3 & S 3 =5 3
3 s IOBHKCHUS 9 : < ABMIKCHUSI 8
Z M m Z aa) m
1 2 3 4 1 2 3 4
01 1 2 00 T 2
S=10sin—t S=12cos —t
12 12 3 11 12 3
23 4 22 4
21 22
34 8 33 6
S =10+ 6t +2t3 S=20t+1t3
46 2 45 1
51 3 50 2
04 4 06 2
15 S=20t—t? > 17 S=2+1t? 3
26 e 3 28 B 4
23 37 1 24 39 2
49 2 41 2
54 S=4t+1t 4 56 S=6-4t+1t? 3
60 5 - -
02 1 08 1
= =23 2 L =2+t+7 2
25 24 . 3 26 20 ’ 3
35 2 31 4
47 3 43 2
=4t +2¢ =
52 v 4 58 ¢ 3
3aoauu 27 ,28.

MartepuanbHasi TOUKa JBUKETCS 10 OKPYKHOCTH paaunyca R 40 meTpos.
B teuenne t cekyHA €€ CKOpPOCTb M3MEHMIACh ¢ Vo 10 V. CumTas ABM)KEHUE PABHOIEPEMEH-
HBIM, ONPEIEIUTh MOJIHOE YCKOPEHME TOYKM B KOHIE YKA3aHHOI'O IPOMEXYTKA BPEMEHU H

POV ICHHBIN NYTh.

HaHHHC IJIs1 CBOCTO BapUaHTa BBI6paTB nu3 Ta6J'II/II_[LI 5.

3aoauu 29, 30.
MaxoBuk paguyca R 0,5 merpa Bpaiaercsi paBHonepeMeHHo. B TeueHue t cexyH yactora Bpa-
IICHHS] MAXOBHKA H3MEHWIIACH C No 10 N. OTpeeNuTh YriIioBOe YCKOPEHHE MaXOBHUKA, YCKOPEHUE
TOYEK 000/1a MaXOBHKa B KOHIIE YKa3aHHOT'O MTPOMEXKYTKA BPEMEHH U YUCIIO 000POTOB MaXOBH-
Ka 3a t cexyna. JlaHHBIC 111 CBOET0 BapruaHTa BEIOPATh U3 TaOIHUIIGI 6.



Tabauua 5

N » = =
=N = Vo v t =X = Vo Y t
= = = =
8 = S =
<! a | (M) (m/c) (c) < A (m/c) | (m/c) (c)
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
27 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
Tabnuya 6
~ No n t =~ No n t
S o (06/MuH) (o6/MuH) | (c) | 8 = (06/MuH) (06/MuH) | (c)
ol o] ol <
Z, m Z m
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
29 27 1500 100 50 30 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
3aoauu 31...40.
3aoaua 31.

I'py3 maccoii 1200 KT mogHUMAETCsI ¢ IOMOIIBIO TPOCa, IEPEKUHYTOTr0 Yepe3 OJI0K, ¢ YCKOPEHH-

eM 2 M/c%. OnpeaeuTh HATSKEHHE TPoca, IIpeHedperas ero Maccoil.

3aoaua 32.
[Mapux maccoit 0,3 Kr npuBsi3aH K HUTU AAUHOW 1,2 MeTpa u Bpaaercs
BMECTE C HEW B BEPTUKAJIBHOU IUIOCKOCTU. ONpeaennuTh HATS)KEHUE HUTU
B MMOJIOKEHUHU, YKa3aHHOM Ha prcyHKe 3. CKOpOCTh IIapuKa paBHa 5 M/C.

3aoaua 33.
MomHoCTh Ha BeIOMOM Baity 3yodaroi nepegaun P2 =2,4 kBT,
JeUTENbHBIN TuaMeTp 3yOuaroro komeca O =84 MM, OKpyKHasi Cuja B
3anemieHnu Fio=1,4 xH.
OrnpenenuTs yriioByr0 CKOPOCTh (02 BEOMOT'O BaJia.
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3aoaua 34.
Huamerp neranu, oOrauMBacMoW Ha TOKapHOM craHke, paBeH 200 mm. Yacrorta BpamieHus
mmuHaens (4, cneaoBarenbHo, oopabaTeiBacMoil netann) paBHa 300 o6/mMuH. OKpykHas cuia
pe3anust pasHa 600H. OnpenenuTs 3aTpaynBaeMylo 3JEKTPOJBUTATENIEM MOIIHOCTb, €CJIU KO-
3¢ GUIMEHT TOJIEe3HOro AeHCTBUS Tiepeiad OT JIEKTPOJABUraTeNs K InuHaeo paseH 0,8 .
3aoaua 35. F
Teno maccoit 100kr nBHXKETCSI paBHOMEPHO NPSMOJIMHEHHO BBEPX IO 30°
HAKJIOHHOM 1I1€pOXOBAaTOM MOBEPXHOCTU MOA JeHcTBUEM cuilbl F (puc.4).
Koaddunuent tpenns ckonbxenus = 0,3. G
Omnpenenuts padoty cuibl F Ha mytu 10 MeTpoB.

Puc. 4
3aoaua 36. 20°
Teno maccoii 140 kr 1BHKETCS MPSAMOIMHENHO 10 IIEpOXOBATON F
TOPU30HTAJIbHOW MOBEPXHOCTH non jaeiictBuem cuibl 280 H
(puc.5). Koo dunuent tpenuns ckonbxeruss f=0,2. - —>V

CKOJIbKO BPEMEHH JOJDKHA EHCTBOBATH CHJIA, YTOOBI CKOPOCTH * ¥ M N M \/\ NAA
Tela U3MEHWIACh ¢ 5 M/c 10 25 m/c?
Puc.5

3aoaua 37.
ITox neficTBMEM CHITBI TSDKECTH TEIO CKOIB3UT I10 TJIaJK0H HAaKIOHHOH II0- 300 V
BEPXHOCTH (pHC.0) U3 COCTOSHHS TIOKOS. G
Ornpenenutb CKOPOCTH TeJa yepe3 6 CeKyH/]I oclie Havana JIBUKEHHUSL.

Puc.6

3aoaua 38. O
[Tapuk noaBemieH Ha HUTU AJIMHOM 1,2 MeTpa (puc.7).
BcenenctBue Tomuka mapuk noaydus TOPU30HTAIBHYIO CKOPOCTb. (0 —
OnpenenuTth 3Ty CKOPOCTh, €CIU MPU MOBOPOTE HUTU HA yroa ¢ = 90°
CKOpOCTh I1apuka pasHa 10 m/c.

3aoaua 39. 20°
Onpenennuts, KaKyr0 CHIy HaJ0 NPUIOKHUTH K Teay Maccor 400 F
KT, JBIDKYILEMYCS INPSAMOIMHENHHO IO IVIAAKOM TOPU30HTAIBHON
MOBEPXHOCTH, 4TOOBI Ha TyTH 200 METPOB €ro CKOpOCTh YBEJH- 7 —V
yunack ¢ 15 m/c 1o 25 m/c (puc.8). \\\\\\\\\\/\\\

Puc.8

3aoaua 40.
ITox nmeiicTBHEM CHIIBI TSKECTH TEJIO CKOIB3UT IO
IJIaAKOM HAKIOHHOM INNTIOCKOCTH H3 COCTOSHHUS 40° v
nokos (puc.9). G
[1yTh, NpONEHHBII TEIOM, paBeH 2,5 METpaM.
OnpenenuTbh CKOPOCTh TeJIa B KOHIIE MYTH.

Puc.9
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3aoauu 41...50.

JIByXCTyneH4aTblil cTaJIbHON OpycC, JUIMHBI CTYIEHEH KOTOpOro ykasaHbl Ha pucyHke 10
(cxewmsl |...X), HarpyxeH cuiamu F1u Fo.
[TocTpouTh SMIOPHI MPOAOIBHBIX CUII U HOPMAJIBHBIX HAIPSKEHUH 10 JUTHHE Opyca.
OnpenenuTs yuuHeHNe (ykopouenue) 6pyca, npunss E =2 - 10° MITa.
JlaHHbIe 17151 CBOETO BapHaHTa BHIOPATh U3 TaOIUIBI 7.
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Tabnauua 7.
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00 10 20 120 80 01 3,3 8,0 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
’ 33 21 40 240 | 220 ’ 35 5,6 9,5 50 100
40 16 13 260 | 1602 41 7,2 15 60 150
57 18 23 180 | 140 58 5,6 8,2 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 m 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 3,5 12 180 | 250 06 6,6 3 80 40

18 27 27 200 | 280 19 3,8 6 90 50

45, 22 18 38 180 | 300 46, 23 6.6 3 80 40

\% 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
VII 39 8,0 8,0 140 | 200 | VHI 30 6,0 17 300 | 320
43 5,0 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 31 11 24 160 | 200 X 32 25 37 280 | 100

47 22 7,0 240 | 300 49 40 12 260 | 160

55 18 35 260 | 300 56 30 13 280 | 150
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5. METOIUYECKHUE YKA3ZAHUSA U ITPUMEPDBI PEHHIEHUSA 3ATAY
YACTH Nel KOHTPOJIBHOM PABOTHI.

CTATUKA
OcHOBHBIC IOHATHS.

CraTuka u3ydaeT paBHOBECHE Tel IOJ ACHCTBHEM MPHIIOKEHHBIX cuil. [log paBHOBecremM
MIOHUMAIOT COCTOSIHME IOKOS WJIM PABHOMEPHOI'O MPSMOJIIMHEMHOro JBH>KeHHs. Cuctemy cui,
IO/ ACHCTBUEM KOTOPOH TEIIO HAXOAUTCS B PAaBHOBECHUM, HA3bIBAIOT YPABHOBEILIECHHOM. JleleHne
MaTepualbHBIX TEJI Ha a0COIIOTHO TBEP/bIE Tela U MAaTepUAIbHBIE TOUKH SIBJISIETCS YCIOBHBIM.
B 3aBHCHMOCTH OT KOHKPETHBIX YCJIOBHH, OJHO U TOXKE TEJIO, MOKHO pacCMaTPUBATh KAK MaTe-
pPHATIBHYIO TOUKY B OJJHMX 33/1a4ax M KaKk aOCOIIOTHO TBEPOE TEJIO B JPYTHUX.

N3yuas cBsi3u U peakuuu CBA3EH, clieyeT 0OpaTuTh BHUMaHUE HA OCOOCHHOCTU aKTUBHBIX
CUJI M peakuuil cBs3eil. Moaysib 1 HanpaBJIEHHE aKTUBHOM CHJIbI HEMOCPEACTBEHHO HE 3aBHUCST
OT APYIUX JEUCTBYIOIIMX HA TEJO CUI. BenuunHa peakuuu CBSA3M BCErJa 3aBUCUT OT BEJIMYUHBI
U HaIpaBJICHUS aKTUBHBIX CHJI. TOUYKa NMPUIIOKEHMS peaklMM, KaK MpaBuilo, u3BecTHa. Hampas-
JIEHUE K€ PeaKIUi M3BECTHO JIMIIb JUIsl HEKOTOPBIX BUIOB cBs3el. Hampumep, s naeanbHOU
MIOBEPXHOCTH.

B o0miem ciiyuae peakiuusi CBS3M HarpaBiieHAa B CTOPOHY, MPOTUBOMOIOKHYIO TOH, Kyza
CBA3b HE JAET IepeMenarbes Teny. ECiI aKTUBHYIO CHUITy CUMTATh JAEUCTBHEM, TO PEAKIUs SB-
JSI€TCSL IPOTUBOJCHCTBUEM.

[To TpeTpeMy 3axkoHy HpIOTOHA «1€MICTBHE PAaBHO MPOTUBOJCUCTBUIO. ..», CIEA0BATEIBHO,
eciu TpeOyeTcs ONpeaesinTh, HaIpUMep, 1aBJICHUE Ha OOPY, TO MOXKHO OIPEAEIIUTh PaBHYIO MO
MOAYJIO, HO IPOTUBOMNOJIOKHYIO TI0 HAIIPABJICHUIO PEAKIINIO OIOPHI.

Ilnockas cucreMa CXOASIIIUXCS CHJI

Jlns onpeneneHus paBHOACUCTBYIOIICH U pELICHUS 3aa4 Ha PAaBHOBECUE MOYKHO I10JIb30-
BaThCsI FEOMETPUUECKUM U aHAIUTHYECKUM METOJIOM.

I'eomeTpuuecKMM METOIOM yI00HEE MMOJIb30BaThCs, KOrAa O0IIee YUCIO aKTUBHBIX CHII U
peakLuii CBA3EHM paBHO TPEM.

AHATUTHYECKIM METOJJOM MOXHO TIOJIb30BAThCS MPH JIFOOOM YHUCIIE CHII.

[IpenmymiecTBa aHaNUTUYECKOTO METOJa OCOOEHHO BUIHBI B 3a7ayax NpH JEHCTBUU Ha
Teso 6osee TPEX CXOAALIMXCS CHIL.

IIpoeknus cuibl Ha OCh paBHA MPOU3BEICHUIO MOYJIS CUJIbl HA KOCUHYC YIila MEXIY CH-
nou n ocwro. Harpumep, Ha pucynke 11

F

120°

=
X
Puc.11

Fx= F-Cos120° = F-Cos (180° — 60°) = -F-Cos60°.

HHH ONpEACICHUA MPOCKIHUN CUJIBI HAa OCb, HAPAAY C OCHOBHBIM IIPABUJIOM, MOXKHO ITOJIb-
30BaTbhCs CICAYIOIUMU HpI/IéMaMI/IZ
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1. OnpenenuTs 3HAK MPOCKIIMU, 3aTEM MOAYJb MPOCKIHH. [IpOeKIus cuuTaeTCs MOIOKHU-
TEJIbHOM, €CJTM HaIlpaBJICHUE ITEPEMEIICHUS OT Havyasia MpoeKIny (Touka a) K e€ KOoHIy (Touka D)

COBIIAJIAET C MOJIOKUTEIbHBIM HampaBiieHueM ocH (puc.12).

3 K

le I:2x

o b X b

a) 0)

Puc.12

Ha pucynke 12a nmpoekuust UMeeT 3HaK IUTI0C, a Ha pucyHKe 120 — munyc. Momyib Ipoek-
LMW paBeH MPOMU3BEIACHUIO CHJIBI HA KOCHHYC OCTPOrO yrjla MEXIy JUHHEeH AeWCTBUSI CHIIBI U

IPSIMOH, COBIAAOIICH C OCBIO.
Fix = F1- cosa; Fox =-F2- cosa;

2. Pa3noxxuTh cuily Ha JIBE B3aUMHO MEPIICH TUKY-
JSIPHBIE COCTABJISFOIINE, OJHA M3 KOTOPBIX TEPIICHIH-
KynsipHa kK ocH (puc 13). ITo Teopeme o mpoekuu cym-
MBI Fx = Fix + Fax; Fix=-F-: coso, T. k. cuia F1
MMeeT HampaBleHUE, MPOTUBOMOIOKHOE MOTOKHUTEIb-
HOMY HarpaBieHuto ocu. Fox = 0, T.x. cuna F, nepren-
JMKYJISIpHA K OCH.

CnenoBarensHo, Fx = - F- cosa.

Puc.13

Il1ockas cucrema NMPOU3BOJBbHO PACIIOJI0KCHHDBIX CHJI.

MOMEHT CHJIBI OTHOCUTENBHO TOYKH PaBeH Mpo-
W3BEJICHUIO MOAYJS Cuiibl Ha tiedo. Ilimewom (h)
Ha3bIBAIOT KpaTyaiilliee paccTosHUE OT TOUKH (A) 10
muaun neicteus cuibl (F). (Pucynok 14).

MOMEHT CHIJIBI OTHOCHUTEIIBHO TOYKU CUHUTAETCS
MOJIOKHUTEIBHBIM, €CITH CHJIa CTPEMHUTCS MOBEPHYTH
TEJIO OTHOCHTENBHO TOYKH IMPOTHB XOJa YacOBOU
CTPEJIKKU M OTPHULIATENILHBIM, €CIIM 10 XOJy YacOBOM
CTPCJIKH. mA(F) =- Fh; mA(Fl) = Fy-hy; mA(Fz) =0,
TaK Kak IJIEYO PaBHO HYJIIO.

Takum 00pa3oM, MOMEHT CHIIbI OTHOCHTEIBHO
TOYKU PaBEH HYIIO, €CJIM TOYKA JISKUT Ha JIMHUU Jeii-
CTBUS CHIIBL.
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B HEkoTOpBIX Cilydasx MpU ONPENEICHUA MOMEHTA CHJIBI
OTHOCUTENFHO TOYKH IEJ1eCO00pa3sHO NPUMEHSTH TEOpPEMY O Fl
MOMEHTE paBHOAEHCTBYromEeH. Hampumep, npu onpeneneHun F
MOMEHTa cuiibl F OTHOCHTENBHO TOUKH A (puc.15) MOXHO pasz- 4
JOXUTH cUly F Ha JBe B3aMMHO NMEPHEHIUKYJISPHbBIE COCTaB-
JAIOIIKE CWIIBI, OJTHA U3 KOTOPBIX IEPIEHIUKYIISIPHA K OTPE3KY
AB.

MoMeHTOB cuil F1 1 F2 orHOCHTENBHO TOUKHI A.

|
|
MoMeHT CHITBI F OTHOCUTCIIBHO TOYKH A PaB€H CyMMC |
ma(F1) = - F1- AB = -F-c0s30°- AB; ma(F2) = 0, T.k. |

TOYKa A JIEXKUT Ha JIMHUM AeiicTBus cunbl Fo. Takum ob6pasom, -
ma(F) = - F-c0s30°-AB. B F, A
Puc.15
CymecTBytoT Tpu (OpMBI ypaBHEHUI paBHOBecus. OcHoBHas (GopMma:
1_ ZFnX = 0, 2 ZFny = O, 3 zmA (Fn) = O

Ecnu kpome cuctemsbl cuil B TOM K€ IJIOCKOCTU ACHUCTBYIOT Mapbl CUJl (MOMEHTHI), TO B
ypaBHeHus npoekuuii (1 1 2 ypaBHeHHUs), Hapbl CHJI HE BOMAYT, T.K. IPOEKIUHU CUJI ITaphl Ha JIIO-
Oyr0 OCh paBHBI IO MOJIYJIIO M TPOTHBOIOJIOXKHBI 110 3HAKY, U UX CyMMa paBHa HYJIIO.

B ypaBHeHHH MOMEHTOB (3 ypaBHEHHE) K MOMEHTAaM CHJI TPUOABIIAIOTCS MOMEHTHI Iap.

[TepByto 3amauy (3adauu 1... 10) cnenyer pemats nocie n3ydenus tem: 1.1;1.2.

3aoauu na pasnogecue meépoozo mena, K KOmMopomy RPUIOHCEHA NIOCKAA CUCMeEMA
nPOU3601bHO PACNOI0HCEHHBIX CUIl, HYHCHO Peulams 6 maKoil nocned06amenbHOCmu:

1.BriGpats TeJNo, paBHOBecCHE KOTOPOT'0 Oyner PaccMOTPEHO.
Hano paccmarpuBarh paBHOBECHE TOrO Tella, K KOTOPOMY IPHJIOKEHBI 3aJaHHBIE U UCKOMBIE
CHIIBI.

2.0cB0O0OANTH BEIOPAHHOE TEJIO OT CBS3CH, 3aMECHHB JICHCTBHE CBSA3CH PEAKITUSIMHU.

3.CocTaBUTh ypaBHEHHS pABHOBECHSI.

Jnist mommydeHus 0osee MpOCTHIX YPaBHEHHM CIeyeT:

- COCTaBJISISL YPABHEHUS MPOCKIU, TPOBOAUTh KOOPAMHATHYIO OCh MEPIEHAUKYIISIPHO Ka-
KOM-HUOYIb HEM3BECTHOM CUJIE;

- COCTaBJsisi ypaBHEHHE MOMEHTOB, OpaTh LIEHTP MOMEHTOB B TOYKE, IJIe MEPEeCceKaroTCs
JIMHUH IeHCTBUS OOJBIIETO YKClia HEU3BECTHBIX CHII.

4. PemvB ypaBHEHUsI paBHOBECHUSI, ONIPE/ICTUTh HCKOMbBIC BEJIMUMHBI.

5. [IpoBepuTh NPaBUIBHOCTD PEIICHUS 33]1a4H.

Ilpumep 1. q
Onpenenuts peakuuu OMOp F
0anky, Harpy>KeHHOM, KaK IOKa3aHO 60° . M
Ha pucyHke 16. A B

F = 10xkH, M = 4xkH'm, q =
8kH/™M, a = 14m; b= 2M; C
1,6M. a b C

I
@)
O

Puc. 16
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Pemenue

1. Paccmorpum paBHOBecue Oanku AB. PaBHOMepHO pacnpenen€éHHy0 Harpy3Ky 3aMeHs-
€M COCPEIOTOYCHHOMN CUJION, paBHOM MPOU3BEICHUIO HHTEHCUBHOCTH «(» Ha AMUHY ydacTtka CD
(9-CD) u npunoxxennoii B cepeaunre CD. (puc.17).

A 60° F M A
A K B
RAX C qCD D 17777
a b C
Puc.17

2. OcBoboauM GanKy OT CBSI3€ii, 3aMEHHUB JICHCTBUE CBS3EH pEaKIHsIMU.
Peakmuio omopel A packiazpiBacM Ha JBE B3aUMHO INMEPICHIUKYISIPHBIE COCTABIISIONINE
Raxu Ray. Peakiuss Rg omopsr B HarpaBiieHa nepreHAnKyIsIpHO K OTIOPHON TOBEPXHOCTH.
N3006pa3zum 6anky AB kak cBOOOIHOE TENIO C NEHCTBYIONIMMHU HA HE€ aKTUBHBIMU CHUJIAMH
U PEaKUHsIMU CBSI3EM.
3. CocTaBuM ypaBHEHUS paBHOBECHS, BEIOPaB OCHOBHYIO (hOPMY yCIOBUN paBHOBECHSI:
. >Fnx =0;
2.2 Fny =0;
3. 2ma(Fn) = 0;

Ochb «X» HampaBuM MO OocH OaikH. 3a LEHTP MOMEHTOB NMpPHUHHUMAaeM TOUKy «Aw. Ilpu
OIpeEeICHU MOMEHTa Cuibl F mpuMeHsieM TeopeMy BapuHbOHa 0 MOMEHTE paBHOAECHUCTBYIO-
HICH.

1. Rax - F-c0s60°= 0
2. Ray + F -cos 30°-q - CD + Re=0

b
3.F-cos30°- a -q'CD-(a +E)-M+RB'(a+b+C):O

—Fcos30°-a+q-CD(a+é)+M
RB = 2

a+b+c
N3 3-ro ypaBHeHUS:

—10-0,86-1,4+8-2(1,4+g)+4

Rs = 2. _606xH
14+2+16

W3 2-ro ypaBuenusi: Rayv =-F -cos 30°+q-CD - Rs
Ray =-10-0.866 + 8-2 — 6.06 = 1,28 xH
N3 1-ro ypaBaenus: Rax= F-c0s60°

Rax=10 - 0,5 = 5xkH

28



OtBet: Rax=5kH Ray=1.28kH Rp=6.06 kH
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4. TlpoBepsieM NpaBUIBHOCTH pelieHus 3anaud. CocTaBUM ypaBHEHHE MOMEHTOB OTHO-
curenbHo Touku C (i K, unu D). 3a nentp MoMeHTOB He cienyeT Opats Touku A u B, T.k. B
YpaBHEHHE MOMEHTOB HE BOMIYT PEaKLUU CBS3EH.

b
>mc(Fn)=0. -Rar-a—q-CD - 3" M + Ra(b+c)=0

2
128 14-8-2-7 446,06 (2+16)=0

0=0.
3aaya penieHa IpaBUIIbHO.
IIpumeyanus: bdrkd
(HecBododHoe
1. PeaknusaMu HenmoaBMKHOM — 3allleMIISIONIEH 4 A Meno
ormopsI (KECTKOMN 3a/1€TTKN) SBIISIOTCS
JIB€ B3aMMHO MEPHEHANUKYISpHbIe CUIbl Rax 1 Ray u F
MOMeHT Ma , Kak 1moka3ano Ha pucyHkel§.
Puc. 18a
2. Ecnu peakuus moaydyuTcs OTpuU-
LATENbHOM, 3HAYUT €€ (aKTUUYecKoe Hampabie- R AY Ea/ka
HUE TPOTUBOMOJI0KHO YKa3aHHOMY Ha PUCYHKE.
Hukakux m3MeHEHMil B pelieHue 3aJadyd BHO- M A (chododnoe
CHUTb HE HYXXHO. AL meno)
Rax= A
Puc. 18 6

Bropyto 3anauy (3adauu 11... 20) cnenyet pemaTs nocie u3ydenus temsr: 1.3.

3aoauu na onpeoenenue KOOPOUHAM YEHMPA MANHCECMU NIAOCKUX PUZYP HYHCHO pe-
wiamo 6 MaKoil NOC1e006ameIbHOCHIU:

1. [Tnockyto purypy pa3ouTs Ha COCTaBHbBIE YaCTH, MOJOKEHUE IIEHTPA TKECTU KO-
TOPBIX U3BECTHO WJIH JIETKO OIPEENSIETCs

2. [IpoBectu ocu xoopauHat. Eciaum cocraBHast urypa mmeer ocb CUMMETPUHU, TO
OJIHY U3 KOOPJIMHATHBIX OCEN COBMECTUTH C OChI0 CUMMETPUH.

3. Onpenenutb KOOPAUHATHI LIEHTPOB TSYKECTH U IJIOLIAJAN COCTaBHBIX YACTEH.

4. Onpenenutb KOOPAUHATHI LIEHTPA TSHXKECTH ITOCKON (PUTYPBI.
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Ilpumep 2.

Jns  3amaHHOTO CceueHus
(pucyHok 19), coctaBieHHOro u3
JIBYX MPOKATHBIX Npoduiei u
MIOJIOCHI, ONPENEIUTh KOOpIUHA-
TBI IICHTPA TSHKECTH.

Pemenne

1. PazbuBaem 1iockywo ¢Gurypy
Ha TPU COCTaBHBIC YaCTH.

2. TlpoBoguMm ocH KOOpIUHAT,
COBMEINIasi OCb «y» C BEpTH-
KaJIbHOM OChIO CHMMETPHH.
Koopaunara «xeo» = 0, T.K.
LEHTP TSDKECTH JIEKHUT Ha OCH
CUMMETPHH.

N0~

(1

Uq

\°22
s

W

Uz

Us

Puc.19

3. OnpenenﬂeM KOOpAWHATHI «Y» U TIIOHIaAn Ka)XJIOM 4acTH.

A1= 30,6 cM?*= 3060 Mm?

Az =23,4 cm?= 2340 Mm?

rac, S- TOJIIKWHA CTCHKH HIBEJIJICPA;

h

220

yl=10+ ?2=10+T=120MM

Z, - pa3mep, ONpeeAoNnN NOT0KEHNE LIEHTPa TSHKECTH LIBeIlIepa.
JlaHHBIC JUISl CTAaHJAPTHBIX MPOKATHBIX MPO(UIIEH ONpeeNIeHbI 0 CIPAaBOYHBIM TaOIHIIaM

(mpunoxxenwns I11, T12 u [13).

A3 =200 -10=2000 mm?; Y3 = EZSMM,
y. = AYitA Y, + A Y, y. - 3060-120+ 2340- 2145 + 20005
‘ A +A +A ¢ 3060+ 2340+ 2000
OtBert: x.=0; ye=118,8 mm.

10
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Y2 = 10+h2+S-Z0= 10+220+5,2-20,7=214,5 mm

=1188mm
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KUHEMATHKA

Kunematuka Touku. BpamarejibHoe 1BHKeHHE TBEPAOIo TeJia

Tpetbto 3anauy (3adauu2l... 30) cnenyet pemarp Mocie u3ydeHus Temsl: 1.4.

B 3agauax 21...24 paccMaTpuBaeTcs JBIKCHHE TOYKH TIPH E€CTECTBEHHOM CIIOCO0e
3a/laHusl IBU>KECHHUSI.

B 3amauax 25, 26 - BpaniatenbHOE JBUKEHUE TeJIa BOKPYT HEMOABUKHON OCH TP 3aJ1aH-
HOM YpaBHEHHH JIBUKCHUSI.

B 3amawax 27, 28 paccmarpuBaeTcs paBHOIIEPEMEHHOE  JIBHOKEHHE  TOYKH.

B 3agayax 29, 30 - paBHONIEpEMEHHOE BpallleHUE TBEPAOro TeNa.

[TocnenoBarenbHOCTH pellIEHUs TAKUX 3a/1a4 BUJIHA U3 MPUBEACHHBIX IPUMEPOB.
Ilpumep 3.
MarepuanbHasi TOYKa JBUKETCS 10 OKPYKHOCTH paauyca R = 0,5 m.

/4
VYpaBHeHHe IBHKEHHUS S = SIN ;t , TIe S - B MeTpax, t - B CeKyH/1ax.

OHpC,I[eJ'II/ITB CKOpPOCTBh 1 YCKOPECHHUE TOYKH YEPE3 3 CCKYHbI ITOCJIC HavaJla ABUXKCHUA.

Pemenmne:

1. OHpe,uen;IeM CKOPOCTb TOYKH KaK IIEPBYIO IIPOU3BOAHYIO PACCTOSAHUA:
T r T
v=s'=(sin—t )=2cos—¢; mput=3c v=Zcos—-3=0,175m/c
9 9 9 9 9

2. OmpesiersieM KacaTellbHOE YCKOPEHHE TOUKH KakK TEPBYIO MPOU3BOIHYIO CKOPOCTH:
2
T V4 /4
ar=(%cos—t) =-= sin—t,
9

9 9 9
nt . )
[put=3¢c a,=- 9_23'”3 - 3=-0,105m/c”.
2 0,175°
3. OnpezieuM HOPMATBLHOE YCKOPEHHUE: d, = % ;oa, = 05 0,066 /c?

4. OnpenensieM MOJTHOE YCKOPEHHE TOYKHU:

a=yal+a2; a=,/(-0105)*+0,086% =0,124w/c?
Otser: V=0,175 mM/c; & = 0,124 m/c?

Ipumeuyanue:

[Tpu npsiMONTMHEMHOM JBM)KEHUH TOYKH HOPMaJibHOE YCKOpeHHe a n= 0, cieaoBaTeabHO

a-a.
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Ilpumep 4.

Teno, Bpamaercs BOKpYTr HEOABM>KHON OCH.
YpaBHEHUE BUKEHUS: (p:3t+t3, rjae ¢ - B paauanax, t - B CEKyH1ax.

OnpenenuTh yriioBYI0 CKOPOCTh M YIJIOBOE€ YCKOPEHHE Tella, a TAKXKE MOJIHOE YCKOPEHUE TOYKH,
HaxosIIencss OT OCH BpalleHus Ha pacctosHuu R= 0,1 M depe3 2 cekyHbl OCIe Havala JBU-

KCHUS.

Pemenmne:

1. OmnpenensieM yriioByt0 CKOPOCTh KaK IMEPBYIO IPOU3BOAHYIO yIia OBOPOTa:

o =¢ ' = (3t+) = 343t

2.0mpefenseM yriaoBoe yCKOpeHHe KaK MepBYIO MPOU3BOIHYIO yIIOBOi CKOPOCTH:
e =o' = (3+3t%)' = 6t, mput=2c &=62=12pam/c?.

3. OnpenensieM KacaTeabHOE YCKOPEHUE TOUKH:

a:=Reg a=0,112=1.2wm/?,

4. OnpenensieM HOPMaJbHOE YCKOPEHHUE TOUKH:
a,=R-w?, a,=01-15% =22 5wm/c?

5. OnpenensieM MOJIHOE YCKOPEHUE TOUKH

a=+a’+a’. a=,12"+225 =2252m/c?

OtBeT: 0=15 pan/c; €= 12 paw/c®;, a=22,52 m/c%

Ilpumep 5.

MarepuanbHasi TOUKa JIBUKETCS 110 OKPY>KHOCTH panunyca R = 50 meTpos.
B teuenue 8 cexyHa ee CKOpOCTh H3MEeHMIIAch ¢ 26 M/c 10 10 m/c.

Cunras ABUKCHUC PABHOIICPEMCHHBIM, OIPCACIINTD IMOJTHOC YCKOPCHUEC TOYKH B KOHIC BOCh-

MOM CEKYHBI U IPOUICHHBIN IyTh.

Pewrenue:
V-V, 10-26

1. Omnpenensiem KacaTeabHOE YCKOpeHUe: a, = " ;oa, :T =-2 m/c? .
Ve 10° )

2. OmnpexensieM HOpMaJIbHOE YCKOpEHUE: d, = ?; a, = 0 =2 m/c”.

3. OmnpesensieM MONHOE YCKOPeHNe: a=+/a> +a. ; a=,/(-2)* +2° =2,82mu/c?

. . at?
4.  OmpenensieM IPONIEHHBIN MyTh: S =Vt +
2
S=26-8+ 2-8 =144 m

OtBet: a =2,82 M/c’, S=144m.
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Ilpumep 6.

MaxoBuk paguyca R = (0,3 M Bpaiaercsi paBHONEPEMEHHO.
B teuenue 5 cexyna yactora BpamieHus u3MeHuiach co 150 o6/muH, 10 300 06/MuH.
OnpenenuTth YyraoBoe YCKOpEHHE MaXxOBHKa, YCKOPEHHE TOUeK 000/1a MaXOBHUKA B KOHIIE yKa-
3aHHOTO MPOMEKYTKA BPEMEHH U YHCII0O 00OPOTOB MaXxOBHUKa 33 3TO BPEMsl.

Pemenue:
1. [IpenBapuTenbHO ONpeneNseM YriIoBble CKOPOCTH MaXOBHUKA!
m 14.1
0, =—; @y = 314-150 =15,7 paol c.
30 30
m 14.
0w =—); a):w:3l4pa0/c;
30 30
2. Onpenensiem yIII0BOE
w—o, 3L4-15,7
&= t L. e=21 2 —314pad/c’
3. OrnpenenseM KacaTelbHOE YCKOPEHHE TOYEK 000/1a:

a:=R-¢g ar:=0,33,14=0,942 m/c?

4. OmnpenensieM HOpMaJILHOE YCKOPEHUE TOYEK 00o0/a:
an=R-o’ an=0,3-31,4>=294 m/c?

5. OmnpezensieM NOJHOE YCKOPEHUE ToueK 00o/a:
a=.a’+a’ ; a=,/0942° +294% =294.2 y/c?
6. OrnpenenseM 4yuciao 000pOTOB MaxOBHKa 3a 5 CEKYHI:

@
@,; = TIe ¢ - yroJl IOBOPOTa MaXOBUKA - B pajinaHax.

2

g-t? 314-5°

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

=117,75 pao

117,75
= >— =18,7506.
P =5 314

"I

OtBet: &= 3,14 pan/c®, a =294,2m/c%, @ o5=18,7500.
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JUHAMUKA
UYetséptyto 3anauy (3adauu3l...40) cnexyet pemarh Mociae u3ydeHus Temor: 1.5,

Ipu pewuenuu 3a0au 31, 32 mosxcno ucnonvzoeams mMemoo KUHEmoCHMamuKu.
Pekomendyemasn nocnedosamenbHoCHb peUieHUA 3a0a4:

1. BwIOpath TOUKY, ABMKEHHE KOTOPO OyAeM paccMaTpuBaTh.

2. OcB0OOIUTEL BEIOPAHHYIO TOUKY OT CBSI3CH, 3aMEHUB JICHCTBHUE CBSI3CH PEaKIIUSIMHU.

3. K akTUBHBIM cujIaM U peakiusM CBs3eil J00aBUThH CUITYy HHEPIIMH, HAPABUB €€ MPOTHUBO-
MOJIOKHO yCKOpeHuto. [Ipu HepaBHOMEpHOM KpHUBOJIUHEHHOM ABMXEHHUH JOOABISIEM KacaTelb-
HYIO U HOPMAJIbHYIO CHJIBI MHEPIIUU, HAPABJISISI KX MPOTHUBOIIOJIOKHO COOTBETCTBYIOIIUM YCKO-
pEHUSIM.

4. TIpoBecTH KOOpIMHATHBIE OCH M COCTAaBUTh ypaBHEHHsI paBHOBecus. Eciu nuHuu neii-
CTBHS BCEX CHJI JIEXKAT HA OAHOM MPSAMOM, TO COCTABJIAIOT OJHO YPaBHEHUE.

5. PemuB ypaBHEHUs, ONPEIECIUTh HCKOMBIE BEIMUHHEI.

Ipumep 7.

Hlapuk, Macca kotoporo paBHa 0,2 Kr, MpUBsi3aH K HUTH
ol 0,8 mMeTpa u Bpamiaercss BMECTE ¢ HEH B BEpTH-
KaJIbHOM TII0CKOCTH (pUCyHOK 20).

B nonoxenun, n3o0pak€HHOM Ha PHUCYHKE, CKOPOCTb
HIapuKa paBHa 6 m/c.

Onpenenuth HaTSKEHUE HUTH.

Pemrenne

1. byaem paccMaTpuBaTh IBHKCHHE IIAPUKA, CIUTAS €r0 MAaTEPHATBHON TOYKOM.

2. Peaxius HUTHU HampaBJeHa [0 HUTU K TOYKE MOJIBECa.

3. YcnoBHO no0aBisieM CHIIBI MHEPLUMHU: HOPMAIbHYIO cuity uHepiuu F o™, HampaBieHHYIO
10 HOpMaJId K TpaeKkTopuu (M0 paauycy) OT IIEHTpa W KacaTellbHylo cuiy uHepuum F™,
HaIpaBJIEHHYIO [0 CKOPOCTH, IPE/Ioaras, 4To IBUKEeHHE 3aMeJIEHHOE

4. IIpoBOAUM OCh «X» MO HUTH.

5. CocraBinsieM ypaBHEHUs paBHOBecHs. Ha mapuk neiicTByeT yClIOBHO ypaBHOBEILIEHHAs CH-
cTeMa cxoasimuxcs cuil. Tak Kak TpeOyeTcsl OnpeeIuTh TOJIBKO HATS)KEHUE HUTH, TO COCTaBUM
TOJIbKO OJTHO YPaBHEHHE PaBHOBECHS.

> Fnx=0. T+ F™+ G-cos60° =0. U3 atoro ypaBHenuss T = F,"™"+ G-c0s60°.
v2 6
F" = mE ,rme R=1, G=myg. T =0,2'ﬁ+ 0,2-9,8-0,5 = 10H.

1
Hckomoe HaTsKEHUE HUTH PABHO 10 MOAYJIIO PEAKIIMU HUTH, HO HAMPABJIEHO B MPOTUBO-
MIOJIO’KHYIO CTOPOHY.

OtsBer: 10H.
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3aoauu 33, 34, 35 omunocamca k meme «Paboma u mowrnocmo

Ilpumep 8.
MoIHOCTh Ha BBIXOJAHOM Bally JABYXCTyNEHYaToi 3yOuaroii mnepenaun Pz = 6 kBT.
Oxpyxnas cuna Fiu = 1400H, nenutenbHbIi tuamerp 3youaToro koieca ds =120mm.
Onpenenutbh MOITHOCTh P1 Ha BXomHOM (TIEPBOM) Basly TIepeaayuu, €CIM OOIIMI K.I.J. Tmepeaad
paseH 0,8 .

Onpenenuth yrioBYH CKOPOCTb BHIXOJHOI'O Bajla M3.

Pemrenne

1. Onpez[ensno MOIITHOCTH Ha IIEPBOM BaJly:

P P 6
n= Fj , cefioBatebHo P = 73 P = 08 =1,5kBm
2. Onpeensito Bpamaoniil MOMEHT Ha BBIXOJHOM Bally
F,-d
Mgz%, da = 120 Mm = 0,12m.
1400-0,12
M, =1400012 o
3. Onpenensio YrioBylo CKOPOCTh BHIXOIHOTO BaJa.
Py 6-10° ao
W, =, w0, = =114P49/
M, 84 c

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

IIpumeuanus:

1. B HekoTOpBIX 3amadax TpedyeTcs OmpenenuTh paboTy CUIIbl, BEITMYMHA KOTOPOH HEH3-
BecTHa. B 3TOM ciiyyae HaJlo BOCHOJIB30BaThCS TEOPEMOW O paboTe paBHOACUCTBYIONICH, T.€.
OpeaABapUTECIIBHO ONPEACINTE CUITY, COCTAaBUB YPaBHCHUA PAaBHOBECHA CTAaTUKHU, €CIIN ABHUIKCHUC
TeJa paBHOMEPHOE WJIHM HUCIIOB30BaTh METO]I KWHETOCTATUKHU, €CIIU ABM)KEHHE HEPAaBHOMEPHOE.

2. Pabora TOCTOSHHOW CWJIBI TpPH  TPSIMOJUHEHHOM  PaBHOMEPHOM  JIBUKCHUU
A = F-S-cosa, rae o — yroia Mexay CHJIOW U CKOPOCTBIO.

3. Pabora cunsl Tpernst A =- F¢+S, T.k. yroma = 180° n cos180°= - 1.

4. Pabora cuisl Tsokectr A = G+(h1— hy),
rzie h1 - HavaibHas BBICOTA IIEHTPA TSHKECTH,
h, — KOHeuYHas BBICOTA IIEHTA THKECTH.

Pabora cuiibl TsKeCTH OTpULIaTENbHA, €CIIH TEIO0 ABUKETCS BBEPX.
Pabota cuiibl TAXKeCTH MOI0KUTENbHA, €CIIH TEJIO JBUKETCS BHU3.
Pabota cuibl TSKECTH paBHA HYIIIO, €CIIH TEJO IBUKETCS TOPU3OHTAIBHO.
Pabota cuibl TSHKECTH He 3aBHCUT OT BHJIa TPACKTOPHH.
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3aoauu 36, 37 pewaromcsa ¢ UCnOIb308AHUEM MEOPEMbl 00 UMEHEHUU KOAUYecmea
0BUIICEHUA MAM EPUATILHOU M OUKU.

Pekomenodyemasn nociedosamenbHoCms peuieHus 3a0au:

1. N306pa3uth MaTepuaibHYIO TOYKY B IPOU3BOJILHOM MPOMEKYTOYHOM IOJT0KEHUH.

2. [Toka3aTp Bce CHUIIbI, IPUIJIOKEHHBIE K TOUKE, T. €. aKTUBHBIE CHIIBI U PEAKI[UHU CBS3EH.

3. [loka3aTe HampaBleHUE IBUKEHUS (CKOPOCTH).

4. BeiOpaTh cUCTEMY KOOpIAMHAT.

5. 3anucath TeopeMy 00 U3MEHEHMH KOJIMYECTBA JIBI)KEHUS MaTepUalIbHON TOYKHU B MPO-
eKILIMSIX Ha 3TU OCH.

6. PemmuB ypaBHEHMSI, ONPEIEIUTH UCKOMBIC BEJTMYUHEI.

Hpumep 9.

Teno maccont 60KT IBMXKETCSI IO TOPU3OHTAIBHON IIEPOXOBATOM MOBEPXHOCTH MOJ JIEHCTBUEM
cuiel F = 300H (pucynok 21). Koapdunment tperns ckonbxenus f=0,3.

CKoNbKO BpEMEHHU JIOJKHA JEMCTBOBATH CUJIa, YTOOBI CKOPOCTh Teja M3MEHMIach ¢ 8§ M/c 10 23
m/c?

4

Puc. 21
Pemenue

1. Tak KaK TTOBEPXHOCTH IIEPOXOBATasi, TO KPOME HOPMAIILHOUN peaknuu R, n3o0paxaem cuiry
TpeHus F, HarpaBIsis €€ MPOTUBOMOI0KHO CKOPOCTH.
2. Ocu KOOpAWHAT HAIIPaBJIACM Tak, yTOOBI BO3MOXKHO OOJIBIIIEE YUCIIO CHII OBLIO mapajajICJIbHO
WA TIEPIICHAUKYIISIPHO K OCSM.
3. 3anumniem TCOpEMY 00 U3MEHEHNHN KOJIIMYECTBA JABUKCHHA B IIPOCKIUAX HA OCU KOOPpAWHAT.

1). (-F¢+ F-co0s30°) - At = mvo—mvy,

2). (Rn - G + F-c0s60°) - At=0;

mv,-mv,
—F; +F-cos30°’
Hopmanbnyto peakuuto Ry onpenenum u3 2™ ypaBHEHUS:

Rn— G + F-c0s60°=0, (T.x. At=0).

Rn=G—-F-cos60°. G=m"g.

Rn=60-9,8 —300-0,5 = 438H. Torna cuna tpenus Fs=438-0,3=131,4H.

U3 1" ypaBHenus At= F,=R,-f.

n

At= 60-23-60-8
—131,4+ 300 - 0,866
OtBer: At=7cC.
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3aoauu38, 39, 40 pewaromea ¢ ucnonv3osanuem meopemovl 00 U3MeHEHUU KUHemuue-
CKOUl IHEp2UU MAMEPUAIbHOU MOYKU.

Pekomenodyemasn nociedosamenbHoCms peuieHus 3a0au:

1. N300pa3uth TOUKY B MPOMEKYTOYHOM MOJOKEHUH (a MHOI/IA B HAYaJIbHOM U KOHEY-
HOM TIOJIOKCHHSX ).

2. Ilokazare aKTUBHBIE CUJIBI U PEAKLIUU CBS3EH.

3. Ykasarp HanmpaBJIeHUE JBYKCHUS (CKOPOCTB).

4. BeruucauTh cyMMy palboT BCEX CHJI, IPUIOKEHHBIX K MaTepHalbHOM TOuke, Ha €€ Ie-
pEMELLEHUH.

5. BBIUMCINTD KMHETUYECKYIO PHEPTUI0 MaTEpUAIbHONW TOUYKH B €€ Ha4aJIbHOM M KOHEY-
HOM TOJIOKEHHUSX.

6. IIlpumeHuB TeopeMy 00 M3MEHEHHWU KHHETHUYECKOW SHEPruM MaTepUalbHOM TOUKH,
OIPENETUTh UICKOMYIO BEJIMUHHY.

Ilpumep 10.
[lapuk nmoasemieH Ha HUTU JyIMHOM 1,3 meTpa (pucyHok 22). Benencrsue Toyka miapuk

MOJTYYHJI TOPU30HTAIBHYIO CKOPOCTh 7 M/c. OTpeneuTh CKOPOCTh HIApHKA MPH MOBOPOTE HUTH
Ha 60°.

Peurenne
s
50.
— —
ND /
;IE‘ T
o ~
— 7\
Vv \J/
G
Puc. 22

1. Pabora cunbl skectn A = G-(hi—hy).
HauanpHas BeIcOTa LIEHTpA TSHKECTH IIApUKa MEHbBIIE KOHEYHOU BBICOTHI, T. €. hi-h2 <0

U3 pucynka | hi-h2 | = 1-1-c0s60°= %

Torna pa6ora cunsl Tsixkectn A= - G- | /2,
PaGora peaxmuu cBs3u T paBHa Hym0 (At = 0), T.K. peakuus T neprneHANKYIspHA CKOPOCTH V.

2

m-v
2. Kunernueckas SHEPTUs B HAYaIbHOM TONOKeHun E ;. = Tl,
m-v;
B KOHEUHOM IMOJIOKeHun  E,, = —
. m-v; m-v} |
3. 1o TeopeMe 00 U3MEHEHUH KHHETHYECKON DHEPTHU y T, T -G 1
2 2
Cuna Tsoxectd G=m-g, Toraa V, =4V,  —g-l, V,=47"-98-13=6m/c.

OtBer: V2 =6 M/C.
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IIaryro 3apavy (3axauu 41...50) ciaenyer pemarb nmocjie udydyeHus rem: 2.1; 2.2.
[Ipumep 11.

Jlnist iByxcTyneHuaToro o6pyca, HarpyxeHHoro cuinamu F1 =40 kHu F2 =60 kH,  (pu-
CYHOK 23) MOCTPOUTH 3MIOPHI IPOJOJIBHBIX CHJI U HOPMAJIbHBIX HanpspkeHui. OnpenennThb
yutnHeHne (ykopoueHne) 6pyca. Momyns npogonsHoit ynpyroctu E = 2-10° MIa. ITnomaau
TonepedHkIX ceuenuit opyca: Ap =350mm?, Az = 1200Mm?,

Pemnenue.

1. Paznenum Opyc Ha y4acTKH, TPAaHUIIBI KOTOPBIX ONPEACISIOTCS CEUCHUSIMH, TIe
HU3MCHACTCA IIJIOIIAAb ITOIICPEYHOr0 CEYCHUA UIIN IMTPUJTO0KCHBI BHCIITHHUE CUJIBI.
[TpononpHast cuia, BO3HUKAKOIIAS B CEYCHUH, paBHA aJreOpanyecKoil CyMMe BHEIIIHUX CHII,
PacIoIOKEHHBIX MO OHY CTOPOHY OT paCCMAaTPUBACMOr0 CCUCHUSI.
BHeIIHIO0 CHITy 3alMCHIBAIOT CO 3HAKOM IUTIOC, €CITA OHA HAIpaBJlieHa OT CEUYEHHUS U CO 3Ha-
KOM MHHYC, €CJIH K CEYCHHUIO.
Pacceuém Opyc B mpejenax nmepBoro ydactka u OTOpocuM JIEBYIO 4acTh Opyca:
Nz1= F1=40 xH =40-10° H.
AHAJIOTMYHO, B TIpeieiax BTOPOr0 y4acTKa OTOPOCHUM JICBYIO YacTh, TOT/IA
Nzz = F1=40 kH =40-10° H.
[TpomonbHast cuia Ha TPEThEM ydacTKe
Nzz=F1 - F2=40-60=-20kH =-20-10°H.
2. [TocTpoum 3mr0py MPOAOIBHBIX CHJI. [[Js 3TOro nmapaiebHO ocu Opyca MmpoBo-
AWM HYJICBYIO JIMHUIO. Brimie neé OTKJIaAbIBAEM ITOJOXHUTCIBHBIC 3HAYCHUSA HpOI[OJH)HOI\/JI CHIJIBI,
a HIKE — OTpUIIaTeNbHbIC. B ceueHuu, rlie MpuIokeHa BHENIHSISI COCPEIOTOUCHHAS CHIIA, UMEET
MECTO CKauOK Ha BEIMYMHY ITOW CHIIBL
3. OmnpenensieM HOpMaibHbIE HAIPSYKEHUSI B TOUKAX MONEPEYHBIX CEUeHU Opyca u
CTPOMM JMIOPY HANPIKECHUH.
Ha smrope HopMalTbHBIX HANIPSDKEHHUI UMEETCSl CKAuOK HE TOJIBKO TaM ,I'JIe TIPUIIOKEHA
BHCIIHAA CUJId, HO U B CCUCHUAX, IJIOMIAAb KOTOPBIX U3MCHACTCA CKAYKOM.

N 10°
0, = A ; o, = —40 10 2114,3 Mlla
A 350
N 103
o, =—*%%; o, :ﬂ=33,3M17a
A, 1200
N ~90.10°
o, =—%,; agzﬂ:—m,?MHa.
A, 1200
4. OmnpenensieM yUIMHEHHs y4acTKOB Opyca.
N, - 10°.
Al =—5—H Al = 210710 6 04 30
A-E 350 -2-10
N,, - 102.
AIZ:L; Alzzm:ODlﬂm
A -E 1200 -2-10
N, ~20-10%-
Al =—22, Al, =M =—0,005 m.
A,-E 1200 -2-10
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5. Onpenensem of1iee yuIMHEHHE Opyca.

Al = Al + Al + Aly; Al =0,04+0,01-0,005 = 0,045
Az
7 | A,
2 < Z; Py
: > 1
3 2
60 60 10

BOmropa Nz (kH)

OmopaC (Mlla)

333 QP 1143

16,7 Puc. 23

40

20

40



6. 3AJTAYH 151 YACTH Ne2 KOHTPOJIbHOM PABOThI

3aoauu 51%*...60%.

Jlnst nByxomopHoi 0anku, HarpykeHHou cuiiamu F1u F2 u mapoit cut ¢ MmomenTom M
(puc.1), onpenenuTs peakiu Ornop, MOCTPOUTh SMIOPHI MOMEPEYHBIX CHJI, U3TrMOAOINX MOMEH-
TOB U MOA00paTh pa3Mep MONEPEUHOro CeUeHus (IByTaBp WM JBa LIBeJUIepa), MPUHSB [G] =

160 MITa.

HaHHBIe JJIs1 CBOCTO BapUaHTa BBI6p8.TB nu3 Ta6J'II/II_[LI 2.

41

M M
|:1 Fz F1 Fz
- I ;? I
"% a b C 0] b C
1 AV
A _\M E F F M
I -
! b "% C % a b C
VI
V F'] M FZ F1 M FZ
21
a b | C a | b C
Vil VIl
F1 Fz /[\1> F1 Fz E/I/>
57l 4 I
| a b C
IX X
2_\ F'l Fz F'I\\M FZ
I I
a b "%’ C a '%’ b C
| |
Puc.1




Taonuya 2

s 5

S 27| Bapu- a b C F1 F2 M

8 28 aHT

S
% &)
= M kH kHMm
1 2 3 4 5 6 7 8

00 2 2 1 20 10 12
12 1 2,2 1 12 8 20
27 1 1,8 2 10 12 15

51, 1
31 3 1 1 8 20 10
49 2 1 2 16 8 8
58 1 2 2,8 12 20 12
01 1 2 2 12 20 7
19 1,2 2,4 2,8 10 30 9
29 1,5 1 2,8 16 8 5

52, 11
30 0,8 2 2 20 10 20
39 1 2,2 2 25 15 18
59 15 2,3 2,5 15 25 12
02 1 2,1 0,5 20 1 4
11 2 2,4 0,8 18 8 2
23 15 2 1 16 2 3

53, 11l
33 2 1,6 1,2 15 4 5
42 2 1,6 1,5 12 5 7
56 2,5 1,5 1 10 2 4
03 2,5 2,5 1 1 2 2
17 15 25 1 1 4 4
22 15 1 25 1,2 6 5

54, 1V 32 1 15 2,5 15 2 3
41 1 2,5 1,5 4 2 6
57 2 1 1,5 8 4 3
60 15 15 1 6 12 7
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Ilpooonscenue maon. 2

1 2 3 4 5 6 7 8
05 2 2.4 0,4 10 5 10
14 2,2 2 0,5 12 6 12
25 2,5 2,5 0,6 14 7 13
55, V
35 2,8 1,5 0,8 20 10 15
44 1,5 2,6 1 18 9 10
54 1,4 2,8 1,5 8 4 4
04 1,2 2,6 2 5 10 10
15 1 2 2,8 6 12 8
24 0,8 2,8 1,5 7 14 9
56, VI
34 1,5 2,5 2,5 10 20 7
43 1,2 2,6 1,4 9 18 5
55 1 2,8 1,5 4 8 3
07 1 1,5 2,5 10 12 10
13 1,5 1 2,5 12 10 8
21 1,5 2,5 1 20 14 9
57, VIl
37 2,5 1,5 1 14 20 10
46 2,5 1 1,5 18 22 8
52 1 2,5 1,5 22 18 10
06 0,5 1,5 2,8 8 10 8
18 15 0,5 2,8 10 8 3
26 15 2,6 0,5 12 16 2
58, VIII
36 2,4 1,5 0,6 12 8 5
45 2,6 0,5 1,5 10 6 4
53 0,8 2,6 1,5 8 14 7
09 1.5 2,6 1 10 12 10
10 1,8 1,8 1 12 6 12
20 1 2,8 1,2 14 7 14
59, IX
38 1,5 2,8 1,2 16 10 10
48 2,8 2 1,5 6 4 16
50 2,5 2,5 1,5 8 16 12
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Ilpooonscenue maon. 2

1 2 3 4 5 6 7 8
08 0,5 1,5 3 10 10 15
16 0,6 2,5 1,5 8 12 12
28 0,7 1,5 2,5 12 14 10
60, X
40 1 1,6 2,5 4 16 8
47 1 2,5 1,5 5 20 9
51 0,5 0,6 1,5 5 18 5

3aoauu 61...70

MoIHOCTh Ha BEJOMOM Bajly IMJIMHAPHYECKON MpsiMo3yOoit nepenaun P (kBt) (puc.2),
yTJIOBasi CKOPOCTh ® (paj/c).

BrixonHoit koHer Bajia paboTaeT TOJIbKO Ha KpydeHue. [[enuTenbHblid quaMmeTp 3y0uaToro
koseca d (MM) U JUTMHBI y4aCcTKOB Bayia (MM) yKa3aHbl Ha cxemax (puc.2).

[TocTpouTs 3MI0PY KPYTAILIEr0 MOMEHTA, SMIOPbI U3THOAIOIMX MOMEHTOB B BEPTUKAIBHOM
Y TOPU3OHTAIBHOMN TUIOCKOCTSX, mojaras Fr = 0,36 F.

Onpenenuthb U3 pacu€ToB HA MPOYHOCTH U KECTKOCTH TMAMETP BBIXOJHOI'O KOHIIA Baja,
npunss [t] = 30 MIla, [@o] = 0,02 pag/m, G = 0,8-10° MIIa.

W3 ycnoBuii cOOpKM Ha3HAYUTH JUAMETP Baja MOJI MOAIIHITHUKAMH.

Omnpenenuth AUaMeTp Basla O]l cepeIuHON 3youaToro kojueca, npuHsB [¢] =60 MI]a.

B 3agauax 61...65 pacuéT BHINOIHATH MO TUIIOTE3€ HAHOOJBIINX KacaTeNbHBIX HAIPsKe-
Huit (11l runoresa), a B 3anayax 66...70 — o runorese y/1eibHON NOTEHIIUAIBHON SHEPTUU 13-
MeHeHus popmel (V TUMoTE3a).

JlaHHbBIE 17151 CBOETO BapHaHTa BHIOpATh UX TAOIUIIBI 3.
IIpumeuanus:

1. Pacu€THbIil tuaMeTp BBIXOHOTO KOHIIA Baja OKPYTJIUTh A0 OJMKAHIIIEro OOJBIIETo I1e-
JIOrO 4Kcia, okaHuuBaromerocs Ha 0; 2; 5;8.

2. JluameTp BaJia TIOJT O IIIMITHUKAMH YBEIHYUTE TI0 CPABHEHHIO C TMAMETPOM BBIXOJTHO-
I'0 KOHIIA JO OJHIKaMIIero eaoro Yrcia, okaHuuBaromierocs Ha 0 wim 5.

3. nametp BaJsia moJ1 3y0UaThIM KOJIECOM JOJKEH OBITh MO YCIOBHAM COOpKH OOMbIIe
yaMeTpa Bajia oJ NOMIIMITHUKAMH Ha 1...3 MUJUIMMETpa U OKaH4YMBaThCcsl HA 2 U §, a
Taxoke dncia 26; 36; 63.
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Tabnuua 3

Ne 3aa-

Ne 3amaun u
H Bapuant P ® CXEMBI Ha Bapuant P ®
CXEMBbI Ha P kBT Pan/c P kBT pan/c
puc.2
puc.2

1 2 3 4 5 6 7 8
00 17 70 01 6 25
18 15 65 11 8 30
26 13 50 29 9 35
61, | 35 11 40 62, Il 34 7 40
43 16 60 46 10 50
57 14 55 56 4 25
60 11 45
02 4 20 03 12 55
19 7 35 16 14 60
28 9 40 21 16 65

63, Il 64, IV
37 15 55 36 17 75
45 17 65 48 17 70
59 10 38 58 15 65
05 13 55 04 4 20
14 20 70 17 6 30
20 14 60 23 8 40

65, V 66, VI
38 18 65 31 5 28
47 4 25 40 9 35
51 16 70 50 7 30
08 15 60 09 4 20
13 18 65 12 10 40
22 4 22 35 5 30

67, VII 68, VIII
39 20 70 30 6 35
49 17 68 42 7 42
53 14 50 52 8 45
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Ilpooonixncenue maon.3

1 2 3 4 5 6 7 8
06 4 18 07 4 25
19 13 55 15 8 40
24 11 43 27 12 45
69, IX 33 9 35 70, X 32 16 55
41 7 40 44 18 50
55 5 25 54 10 40

10 6 50 - - -

3aoauu 71...80

JIByxctynenyaras nepenada (puc.3) COCTOUT U3 PeMEHHOM WITH TIETTHOM Tepeiadi U OTHO-
CTYNEHYATOro peaykropa. MomHOCTh Ha BEIXOAHOM Baiy P3 (kBT), yacTora BpaieHus: BEA0OMO-
ro Basia Nz (00/MUH), IepeIaTOYHOE YUCIIO PeLyKTOopa Up.

Onpeneanrs:

- IepeIaTOuYHOE YUCIIO peMEHHOM (IIemHOoM) mepeaayn U oo1iee nepeaaToqHoe YHCo;

- YIJIOBBIE CKOPOCTH BCEX BaJIOB;

- O0ImMiA K.11.J1. TIepeayn;

- MOIIIHOCTH Y BpAIlalOI[M€ MOMEHTHI Ha KaXJI0M Baiy.

JlaHHBIC 111 CBOETO BapraHTa BHIOpATh U3 TaOIHIIHI 4.
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Tabauua 4

Ne 3amaun u BapranT Ps N3 U
CXeMBI Ha puc.3 kBT 00/MuH P
1 2 3 4 5
09 34 340 15
13 44 300 18
24 6 270 2
7L 33 8 220 25
2 10 190 2.8
55 5 170 3.15
06 8 190 2.8
12 3 220 2.5
25 45 140 2
[ 30 6.5 120 3.15
12 3.2 150 18
52 8 180 16
08 6.5 230 18
15 3.6 210 2
27 8 220 2.8
73111 32 47 250 2.5
44 9 200 16
54 6.5 350 18
07 6.3 30 3.15
10 8 90 2.8
22 5.6 210 2.5
v 33 9 250 2
49 44 230 2.24
53 8 400 16
04 3 290 3.15
11 4 230 2.8
23 54 180 16
[0 31 5.6 260 25
40 3 150 2
50 3.8 200 3.15
05 26 270 25
18 3.6 210 2.8
20 5 190 2
76, VI 38 2.7 180 3.15
47 6 250 16
51 8.7 220 18
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Ilpooonscenue maon.

00 5,4 340 2,8
14 7,5 300 2
26 5 220 2,5
vl 35 4 170 3,15
43 5,6 190 1,6
57 7 160 1,8
01 4,5 90 1,6
17 8 180 1,8
29 7 200 2
78, VI 34 5 180 2,24
46 4 160 3,15
56 3,5 100 1,8
60 4 150 1,6
03 10 290 1,6
19 6 185 1,8
21 4,4 230 2,24
79, I 36 5,3 260 2,5
45 3,8 170 2,8
58 5,8 150 3,15
02 4,2 160 2,24
16 7 240 2,5
80, X 28 8 150 3,15
37 5,6 120 1,6
45 6 260 1,8
59 5,6 220 2,24
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3aoauu 81...90

[TogoOpath Mo TUHAMHUYECKOU TPY30MTOABEMHOCTH PAAHAIbHBIC OMHOPSIAHBIEC IAPHKO-
BBIC TOIIMITHUKH TSI BEOMOI'0 BaJla IIUJIMHIPHICCKON MPsAMO3y0oii repeaaun. YncioBbie
3HAYCHUS AUaMeTpa Bajia MMoJ1 MOIIUITHUKAMHK Oy, YTIIOBOW CKOPOCTH ®, PEaKIHil OMop Jyist
CBOETO BapuaHTa B3ATh U3 3a1a4 61...70.

TpebOyemas qonroBednocTs moamuanKa Ly = 10000 gacos npu 90% nanéxuoctu. Tem-

nepatypa noammnauka t < 100° C, narpyska ¢ JErkuMH TOTYKAMHU.

3aoauu 91...100

[Tono6paTh NpU3MaTUYECKYIO IIMOHKY CO CKPYTTIEHHBIMH TOPLIAMH, C TOMOIIBIO KOTO-
potii 3youaroe kozieco (puc.4) nepenaér Bpamaromuii MoMeHT M Bay. UncrnoBbie 3HaYCHUS
BpaIIaoIero MOMeHTa M 1 naMeTpa Bajia o] 3y0uarbiM KojecoM Oc Ui CBOEro BapuaHTa

B3ATh U3 3a7a4 61...70. I[IpuHATE IMHY CTYNULIBI | er=(1,2...1,5)-dc. CoeiuHenye HEMOABHXK-
Hoe. Harpyska ¢ nérkumMu Tordkamu. BBIIOIHUTE TPOBEPOYHBINA PACUET COCUHEHUS HA CMATHE.
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7. METOAUYECKHUE YKA3ZAHUSA U ITPUMEPDBI PEHHEHUSA 3ATAY
YACTH Ne2 KOHTPOJIBHOM PABOTHI.

IlepByio 3agauy (3agaum 51...60) cneayer pemars nocjae U3y4eHus: TEMbI 2.5.

[Ipu npsimoMm nonepedHoM U3rude B MONEPEYHbIX CEYCHUAX OaNKu BOSHUKAIOT J1BA BHYT-
PEHHUX CUJIOBBIX (pakTopa - nonepeuHas cuia Qy u usrudaronuii MomeHT My. [lonepeunas cumna
B CEUEHUU paBHA aIreOpanyecKoll CyMMe BHEIIHUX CHJI, PACIIOIOKEHHBIX MO OJHY CTOPOHY OT
ceueHMsl. BHEIIHIO CHIly 3alIMCBIBAIOT CO 3HAKOM ILIKOC, €CJIM OHA MIOBOPAYMBAET paccMaTpu-
BaEMYIO YacTh OAJKU OTHOCHTEIBHO CEUEHHS IO YaCOBOH CTpEelKe M CO 3HAKOM MHUHYC, €CIIH
IIPOTUB YaCOBOM.

FT\\\Q?(g g,‘\/@"/—TF

\ /

®
©

N3rubaronyii MOMEHT paBeH anredpanyeckoil CyMMe MOMEHTOB BHEIIHHX CHJI, pacro-
JIO)KEHHBIX 10 OJHY CTOPOHY OT CEYEHMS, OTHOCUTEIBHO ceYeHUs. MOMEHT CUIIBI 3alUCBIBAOT
CO 3HAKOM IUIIOC, €CJIM CHJIa BBITMOaeT OanKy BBIMYKIOCTbIO BHHM3, U CO 3HAKOM MHHYC, €CIIH
BBINTYKJIOCTBIO BBepX. Ilpu onpeneneHnn m3rubaroiiero MOMEHTa HYKHO MBICJIIEHHO 3alleMUTh
OaiKy B paccMaTpuBaeMoM ceueHHuH. [Ipu ompeaeneHuu MmonepeyHbix Cuil U U3THOAIoIINX MO-
MEHTOB HYXHO OajJKy pa3OWTh Ha y4acTKd. | paHMIIaMU y4acTKOB SIBJSIFOTCS CEYEHUs, B KOTO-
PBIX IIPHIIOKEHBI COCPEJOTOUYEHHBIE CHJIBI UJIM MOMEHTBI, & TAKXKE CEYCHMS, II€ HAYMHACTCS WIH
KOHYAETCs paclupeenéHHas Harpys3Ka.

JUis TOCTpOEHMSI AMIOP MONEPEYHBIX CHJI M M3rMOAIOIUX MOMEHTOB HY)KHO 3allOMHUTh
CIIEIYIOIINE IPABHIIA:

1.Ha ydactke Oajnku, rje OTCYTCTBYET pacupenenéHHasl Harpyska, smtopa Qy — mpsimas,
napajiienbHasi ocu 0anku, a amtopa My — HaKJIOHHAs TIpsMas.

2. B cedenuwu, T1ie MpUIOKEHA COCPEIOTOUCHHAs CHIIa, Ha AMiope Qy CKauoK Ha BENWYH-
HY IPUIOKEHHON CHUJIB, a Ha 31mope My — usnom.

3. B ceuenuw, riae npuiaokeH MOMEHT, Ha 3Mtope Mx — CKkayok Ha BEIMYMHY MOMEHTa, a
Ha smmope Qy B 9TOM CEYeHHH BHEITHUN MOMEHT HE CKa3bIBaeTCH.

4. Ha yuyacTke ¢ paBHOMEPHO pacnpenenéHHol Harpyskoi smopa Qy — HakJIoOHHas mpsi-
Masi, a smropa My — mapabona, obpaméHHas BRITYKIOCTbIO HABCTPEUYy pacnpeeaéHHON Harpys3-
Ke€.

5. Ecnu Ha ywacTke ¢ pacnpeneiaéHHON Harpys3koil smiopa Qy mepecekaeT HYJIEBYIO JIU-
HUIO, TO B TOM CEYCHHUHU U3THOAIOMINNA MOMEHT UMEET IKCTPEMATIbHOE 3HAUCHHE.

6. Eciu Ha xoHIIe GaJIku MPHJIOKEH MOMEHT, TO M3THOAIOUINil MOMEHT B 3TOM CEYEHUH
paBeH NPUIIOKEHHOMY MOMEHTY.
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Ilpumep 1.

Jlns 6anku (puc 5) MOCTPOUTD SIIOPHI MONEepey-
HBIX CHJI U U3TUOAIOIINX MOMEHTOB, €CJIM COCPEIOTOUEH-
ueie cuibl F1=4xH, F,=8kH, moment M=11xH-Mm, pac-
CTOSIHUE
a=2m,b=4m, c=3m. Tlonobpars HOMEp IBYyTaBpa,
npuHsB [6] =160 MIIa.

Y
A

=
Y
Pewenue.
1. Omnpenensiem peakiuu omop.
Sma(Fn) =0. F,-a-M+R,-(b+c)-F,-b=0.
Torna
RB::—Fl-a+F2-b+M :—4-2+8~4+11:5KH
b+c 4+3
sme(Fn) =0. F,-(a+b+c)-R, (b+c)+F,-c—M =0.
Torna

F-(@a+b+c)+F,-c-M 4.94+8.3-11

R —
A b+c 4+3

=7TxH

A

Y

Jls mpoBepKH MpaBUILHOCTU OMNPEENICHUs peakuil COCTaBIIsiEM TPEThbe ypaBHEHHE paBHOBE-

CHs — CyMMa HpOCKI_II/II\/’I BCEX CHJI HA OCh «Y» paBHA HYJIIO.

YFry=0. -F1+Ra-F2+Rg=0. -4+7-8+5=0. 0=0, cmegoBarenbHO, peaKIHH

OIPEACIICHBI ITPABUJIBHO.
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2. OrmpenensieM nomnepeunsie CHiibl Qy U cTpouM 3Mopy (TpaduK) MONepeyHbIX CHIL.

Ha yuactke «CA» npoBoaum cedenne «K». Qyk =- F1 =-4 kH.

Nm Qyk=-Re+ F2—Ra=-5+8-7=-4kH, ecniu paccmarpuBarh CHJIBI CJIEBA OT Ce-

yeHus «K». Baemnuit moment M = 11 xH'M nipu onpenenennu nornepeyHon CUiel He

YUUTBIBAIOT.

Tak kak Ha yyactke «CA» monepeyHas cuiia ocTosiHHa, To 3mopa Qy Ha 3TOM ydacTke

— npsAMasi, napasienabHasi Ocu OaJIKu.

Ha yuactke «AD» npoBonum ceuenue «L». Qyr =-F1+Ra=-4+7=3 kH.

Nmn QyL=-Reg+F2=-5+8=3 kH.

Ha ygactke «DB» mpoBoaum ceuenne «N». Qyn =-F1+Ra-F2=-4+7-8=-5«xH.
Nm  Qyn=-Rs=-5kH.

3. OmpenensieM n3rudaromiye MOMEHTH Mx 1 CTpOUM 31IOpY U3THOAIOIIMX MOMEHTOB.
Ha y4yacTtke «CA» My k = -F1- CK. D10 paBeHCTBO SBJISIETCS] ypaBHEHHUEM TIPSIMOI

HaKJIOHHOM JInHuK. V3 ypaBHEHUs BUIAHO, UTO BETUYMHA U3rM0AIONIEro MOMEHTA 3aBU-
CHUT OT TTOJIOKeHus ceueHus (ot muHbI oTpe3ka CK).

My c=0. Mxa=-F1. CA=-4.-2= -8 xkH'm.

[Ipu onpenenenny U3rudarONMX MOMEHTOB Ha ydacTke «CA» MBICIEHHO OTOpachIBaIN
qacTh OaJIKH, PacIONIOKEHHYIO CIipaBa OT ceueHus «K» u paccMarpuBaiu JeBYyIO 4acTh,

TaK Kak CJieBa MPUIIOKEHA OHA CHJIA.
Ha ygactke «AD» MyxL=-F1 - CL+Ra - AL

OTa 3aBHCUMOCTH CIIpaBeIINBa JUis JII000ro ceueHus Ha yuactke «ADy, cnemnoBarens-
HO, Mxa=-F1- CA+Ra 0.

Mxa=-4-2+7-0=-8xH'™m

Mxp=-F1-CD+Ra-AD=-4-6+7 -4=4xHw™m

Ha yugactke «DB» Mxn=-F1- CN+Ra- AN—-F2. DN + M, ecnu paccmatpu-

BaTh JIeBYIO YacTh Oanku, mii  Mxn= Rg - NB, ecnu paccmaTpuBaTh paByro 4acTh
0anKu (4TO 3HAUUTEIHHO MPOIIIE). Mxp=Rg - DB=5-3=15kH'Mm. Mxg=0.

M . .
4. U3 ycioBus NpOYHOCTU O = WX <[o] onpenensiem Tpebyembiii oceBoit MOMEHT

X

COIMPOTHUBJICHHUA IMONICPECHHOI 0 CCUCHU A OaIKu.

6
wos M. W, » 1810

o]

Io pacuérromy 3Hauenuto W Beibupaem ayTtaBp Nel6, y koroporo Wy = 109,9 cm?
(ITpunoxxenne 1 taHHOrO TOCOOHS).

=93,8-10° mn® =93,8cn’.
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IIpumeyanue.
Ecnu Ganka cocToWT M3 OBYX IMIBEIJIEPOB, TO HY)KHO IO pacy€éTHomy 3HadyeHuio Wy
OINPENETUTh OCEBOM MOMEHT CONPOTUBJICHHS IMOMEPEYHOTO CEUSHHS KaKIOro IIBEIiepa

W
W, = 7* W 110 HeMy BbIOpaTh HoMmep mBeiepa (IIpunokenne 2 qaHHOTO TOCOOHS).
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Bropy 3apauy (3agaum 61...70) cienyer pemarp nocie uzydeHus tem 2.7, 3.3, 3.4.

B sTHx 3agayax paccMaTpuBarOTCs BU/BI HArPY>KEHUI: KpyueHHe U codeTaHue u3ruba ¢
KkpyueHueMm. Ha kpyuenue paboraer BbIXO/IHOM KOHEIl Baja.

M
=—2<
W

p

U3 ycrnoBusi MPOYHOCTH TPH KPYICHHU © max [T] omnpenensieM Tpedyemblil mo-

I\/IZ

HSIpHI:IfI MOMCHT COIIPOTUBJICHHUSA IMOIICPCUYHOI' O CCUCHUS BaJla Wp 2 [’Z']

_zd® 16W

- _ P
N3 popmynsl Wp - 16 oIpejiessieM AUaMeTp Bajia d=3

Z ~
< [¢o] olpeensieM NOIAPHbIA MOMEHT UHEPLIUU

Jp

U3 yenosus xéctkoctn  Po =

M [0, ]
J b= — , TIe @y | - ormocuTenbubIi JIOMYCKAEMBIN YroJl 3aKpy4HBaHUS
G '[(/’o]
. ao
(IomycKaeMblii yroj 3aKpy4rnBaHKs Ha €AWHUINY JIMHBI Baja) pag.
M
zd* 323,
13 popmyist J P 30 ompeiensieM TMaMeTp Baja 9 = 1 P

13 ABYX BBIYUCIICHHBIX 3HA4YCHUI HY>XXHO BLI6paTB OOIBIINHA U OKPYI'JIUTH €TI0 40 CTAH-
AapPTHOI'O 3HAYCHMUA.

M

_ )
YcnoBre IpOYHOCTH TPU U3rube ¢ KpydeHueM O, max = _W < [(7 ] , TIe

03, max - MaKCUMaJIbHOC S5KBUBAJICHTHOC HAIIPSAXKCHUC.

M ; — makcuManbHbIHA (110 MOJLYIII0) SKBUBAJIEHTHBIA MOMEHT.

2 2 2 y
M, = \/ M:+M;+M, - TI0 TPeTheii THIOTEe3e MPOYHOCTH,

2 2 2 .
M, = \/M , M y T 0,75M; - 1o msATO# rUMOTE3€ MPOYHOCTH.
W3 ycnoBus MPOYHOCTH ONpEAEsieM O0CEBOM MOMEHT CONMPOTHUBIICHHUS MOMEPEYHOrO CEUCHUS
M 3
7d 32W,

W, >—=2 w =22
X = . I/IS OPMVIJIBI - o1npecaciIaeM 1uaMeTp Bajia d =3
[G] opmy. T g pen i p .

PacuértHoe 3HaveHHE IUaMeTpa OKPYIJIAeM O CTAHAAPTHOTO 3HAUYCHHUS, C YUETOM YCIIOBHA
cOOpKH.
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Ilpumep 2

Bemomebrii Bal WIHHAPUYECKON IPsIMO3y0oi repenayn (puc.6a) U3roTOBIICH U3 CPEIHEYTIIC-
POAMCTOM CTau.
0 pao

c

MorHocTh Ha Bay P = 12 kBT, yrioBas ckopocTh Baja @ =3

BrixonHoit KoHel Baja paboTaeT TOJIbKO Ha KpYYEeHHUE.

JenutensHbiil nuameTp 3youaroro komeca d =100 .

JnuHbl yuacTKoB Basia (B MHJJTUMETPaX) yKa3aHbl HA PUCYHKE.

[TocTpoUTH AMIOPY KPYTAIMIETO MOMEHTA.

OrnpenenuTh U3 yCIOBUM MPOYHOCTH U KECTKOCTH AMAMETP BBIXOJHOIO KOHIIA Bajia, IPUHSB

[¢o]=0,02p—w, G =08-10° MITa, [r]=30MIa.
M

W3 ycnoBuit cOOpKY Ha3HAYMUTH TUAMETP Bajla MO/ MOAIIUITHUKAMH.

[TocTpouTh SMIOPHI N3rHOAONIMX MOMEHTOB B BEPTHKAIBHONW U TOPH3OHTAIBHON IIOCKOCTSX,
npunsas  F, =0,36F, .

OmnpenenuTh AUaMeTp Baia MO CePeIUHOM 3y04aToro Kojeca, PHHSB [6] =60Mlla.

Pacyér BBIMONHATH 10 TMIOTE3€¢ HAMOOJIBIINX KacaTelbHbIX HAPSDKEHUH (110 TpeTbeW THIo-
T€3€ MPOYHOCTH ).

Pewenue.

1. OmnpenensieMm BpaliarOnii MOMEHT

3
M:E; l\/|=12 10 =400 H - m =400 -10° H - mm
w 30
3
OxpyxHas cuiia F =%; F :%28-103H.

Pammanbhas cuta  F, =0,36-F,; F. =0,36-8-10° =2,83-10°H .

2. OnpenensieM OMOpPHbIE PEAKIIMU B BEPTUKAIIBHOM TJIOCKOCTH (0T JEHCTBUS paju-
QIBHOM CHITBI) (pHC. 60).

m,(F,)=0. —F -AC+Ry, -AB=0.
. . 3.
Ry, = F. AC; Ry, = 2,88-10°-50 ~12.10°H.
AB 120
Zmg(F,)=0; F -BC-R, -AB=0.
. . 3.
= F, BC; Ry :M:LGS&OSH.
AB 120

[IpoBepsiem npaBUIIBHOCTH ONIPEACIICHUS PEAKIIUIL:
2F, =0; R, —F +Ry =0; 168:10°-2,83-10°+1,2-10° =0.

0= O, CJICAOBATCIIBHO, pCAKIIMN ONPCACIICHBI IIPABUJIBHO.
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3. OnpenensieM n3rudaroyie MOMEHTHI B BEPTUKAJIBHOM IIIOCKOCTH

M,=0; M, =R, -AC; M, =168-10°-50=84-10°H -mm. M,;=0; M, =0.

CTtpouM >Mropy N3ruOarOIIMX MOMEHTOB Mx B BEpTUKAIBHOM MJIOCKOCTH (PHC.6B).

4. OmpenensieM OIOPHBIC pPEaKIMM B TOPH30HTAJIBHOW IUIOCKOCTH (OT JEHCTBHSI
OKPYXXHOU CcHIIBI) (pHC.6T).

. . 3.
™M, (F,)=0; ~F,-AC+Ry-AB=0, Ry =20, g, 81080 555400y
AB 120
. . 3.
*mg(F,)=0; F-BC-R, -AB=0; RAX:Ft B, RAX=M=4,67-103H-
AB 120

HpOBCpHCM MPaBHUIILHOCTL OMIPCACIICHUS peaKLII/Iﬁ

*F,=0; R, —F+R, =0; 467-:10°-8-10°+333.10° = 0.

0=0, cnegoBaTenbHO, PEAKIIMU OMPE/EICHBI TPABUIIBHO.

S.OHpeI[eJ'IHCM I/I3FI/I6aIOIHI/Ie MOMCHTEI B FOpHSOHTaHBHOﬁ IIJIOCKOCTH.

M, =0; M, =R, -AC; M =467-10°-50=2335-10°H -us; M4=0; M, =0.

Ctpoum smropy u3rudaromux MoMeHToB My B TOpU30HTaIBHOMN MIIOCKOCTH (PHC.6]T).
6. OmpenensieM KpyTsmuii MOMEHT Ha ydacTke CD:
M, =-M =-400 -10° H - .
Crtpoum smropy KpyTsanmx MoMeHToB M; (puc.6e).
7. OnpenensieM AUaMeTp BBIXOJHOTO KOHIIA Bajia U3 YCIOBHS MPOYHOCTU MPU Kpyde-

M
HUU. W, [—j ;  Kpyrsmumit MoMeHT OepyT 1o Monysiwo, B H - mm.
T

10° 16-W 1133-10°
W, > 0107 _133.10% s’ d =3 = d >3 16-13310° _ 1 4sun
30 V4 314

8. Onpez[enﬂeM AUaMCTP BBIXOAHOI'O KOHIIA BaJla U3 YCJIOBU KECTKOCTH IIpU KPpYUCHUMU.

M [¢0]20’02M:O’0210,3p_610’

J _—Z;
" G [p,] M MM

400 -10°
Jp - 5 -3
0,8-10°-0,02-10

.d? [32-] .25.10*
j =" dk, Toraa d, =4 P de4MI4OMM.
PR V3 314
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W3 nByX pacy€THBIX AUAaMETPOB BHIOMpAaeM OOJNBIIHIA U OKPYTJIIEM J0 CTAHIapPTHOTO
3HaueHud dx = 42 mM.

9.13 ycioBuii COOpKU MPUHUMAEM AUAMETP BaJia MO MOAIIMIHAKaMHU Oy = 45 MM.
10. U3 smrop u3rubaromux U KpyTSImux MOMEHTOB BUTHO, YTO OMACHBIM SIBIISIETCS TTOIe-

peuHOe CeueHHe Baa, MPOoXoIsiiee Yepe3 TOUKy «Cy»- Mo/ CepeInHOi 3y0uaToro Kojeca.
OnpezensieM MaKCUMaJIbHBIN SKBUBAJICHTHBI MOMEHT:

MQC:\/MXZC+M§C+MZZ;

M., =(84-10° +(2335-10°) +(400-10°f =470-10°H - aun

W3 ycnoBust npoOYHOCTH NPU U3rHOE C KPYUEHHEM W, > I\[/I 3]C
o
3 3
WXZM=7,83-103M143; szﬂ-:?gc , Torna d. =3 32'WX;
V4

3
d_ > 32-7,83-10 43
314

W3 ycrnoBust cOOPKH OKpYTIIsieM 10 CTaHAapTHOrO 3HaueHus: 0. = 48.mm.
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Tpetbio 3anauy (3aaaun 71...80) cienyer pemats nmocie nuzydeHus tem 3.1 u 3.2.
— D2
" D,-(1-¢) ,

e : DiuD;y— ANaMCTPhI BEAYIICTIO U BEIOMOI'O MIKUBOB;

[Tepenarounoe unciao peMEHHOM Tiepeayun U

& - KOO (PHUITUEHT CKOIBKECHHUSI.

. D
Tax kak & =0,01...0,02 st IPOPE3MHEHHBIX PEMHEH, TO MOXHO IPUHSTE U, ~ FZ .
1

o Z
[lepenaTounoe YUCIO LEMHOM Tiepeaun U, = =2
Z
1

rAe: Zi1 W Zp - 4Mcia 3yObeB BEAYIIEH 1 BeIOMOM 3BE3MOUYCK.
[lepenaTouHoe 4KCI0 OJHOCTYIIEHYATON NIEpeJaul MOKET ObITh OIPENETICHO U Yepe3

® N
KUHEMAaTHUYCCKUE XAPAKTePUCTHKU: U= —> =1,
®, n
2 2

Ilpumep 3

JIByxcTyneHyaras nepesaada (puc. /) COCTOUT U3 KIIMHOPEMEHHON NIEpeaul U OHOCTY-
MEHYATOr 0 [UJIMHIPUYECKOr0 peayKTopa. MoIHOCTh Ha BBIXOHOM Banny P3= 6,8 kBT, uactora
BpallleHUs] BEIXOIHOT0 Bana N3 = 205 00/MuH, mepeaaTouHoe Ynucio peaykropa Up = 2,8.

Ornpenenursb:

- IepeIaTOuHOE YUCIIO PEMEHHOM Mepeayn U o0lLiee nepeaaTouHoe Ynucio;

- YTJIOBBIE CKOPOCTH BCEX BAJIOB;

- o6mmit KIT/1 nepenauwy;

- MOIITHOCTH U BPAIAIOIIAE MOMEHTHI Ha Ka)KJI0M Bally.

D,=200 I

X — X -
L 1| H Il
=
— X —
X
A

Puc.7
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Pewienue.

1. OmnpenensieM nepeAaTouHoOe YUCIO PEMEHHOM nepeaayn:

un:&; un:@:2’5;
N X P80
O01iee nepeaaTouHoe YnUCIIO Uy =U,, -U,. U,z =2,5-28=7
2. OnpenensieM yriioBble CKOPOCTH BCEX BAJIOB.
‘n 14.20
21 =", 314205 5 gpad
30 30 c

o, =215.28=60,27%
C

)
2.2. W3 popmynbl U, = —% HAXOMUM @, =5 -U,;

2]

2.3. U3 popmynst U, = @ HaXOMMM @ = @, U, ; @, =215-7 :150,5p—aa;
@, c

3. Ompenensiem o6t KI1/] nepenaumn. Moty = Mon -an T g

rae:
n,, — KIIJ nnmaapudeckod 3y04arToil nepegadn peaykropa;

n,.— KIIJI ogHOM naphl MOAIUITHUKOB KA4Y€HHs OJHOTO BaJa;
1n,, — KII pemEnno# niepenayn.
[TpuaNMaem: 7.,=097; n,=09; 7n,=09.
Mooy =0,97-0,99°-0,95=0,9.

4. OmpenensieM MOITHOCTH M BPAIAlOIIHEe MOMEHTHI Ha KaKJIOM Bajy.

41. P,=6,8xBm=6,8-10°Bm.
P, ~ 6,8-10°

M, =—; M,=——"—"—=316,3H - m.
@, 21,
4.2 P, = P P, :L:ZO&(Bm.
77311 .77}1]( 0'97 '0’99
3
M2=&; M2:M=117,6H-M. W
w, 60,2
M, = My . M2=&=117,6H~M.
u[’ .773n 'nmc 2'80’97 0’99
43. P=—2, P =% 7 56Bm.
7706144 0'9
3
Mlzﬂ; M1=M=50,2H'M. N
w, 150,5
Mm— M M =3 s 0p
uoﬁw '7706144 70’9
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Cpennue 3nauenus KII1/] mexanuueckux nepeaaqy

[Iepenaua K IIepenaua KNI
3akpsiTas 3yoyaras: [ennas:
UUJIMHIpUYECcKast 0,97...0,98 | 3akppITas 0,95...0,98
KOHUYECKas 0,96...0,97 | orkpbITas 0,90...0,95
Peménnas Peménnas ¢ KITMHOBBIMU
C IUIOCKUM PEMHEM 0,96...0,98 | ¥ NOAMKIMHOBBIM PEMHEM 0,95...0,97
Ilpumeuanue:

[Torepu Ha TpeHHE B MOANTUITHIUKAX Kau€HHUs OLIEHUBAIOTCS KOI(PPHUIIMEHTOM MTOIE3HOTO
nercTBUs Nux = 0,99 Ha Ba MOAMIMITHUKA OJHOTO BaJja.

YerépTylo 3aaauy (3agauu 81...90) cienyer pemars mociae U3ydeHus TeMsl 3.5.

B stux 3amagax Tpe6yeT051 HOII06paTB M0 JUHAMHYECKOMN pr30HO,Z[’BéMHOCTI/I HTapUKOBBIC
TOAUIHUITHUKHA.

PexoMenayemMas mocinenoBaTenbHOCTh PELICHMS 3a1a4:
1. Omnpenenutb cymMmapHble pajuaibHble PEAKIIUH OIOP.
2. Ilo nmamerpy Baja IOJ MOMIIUITHUKAMU O BEIOpATh MOJIIMITHHIK [IAPUKOBBIN paHalbHbIH
OJTHOPSTHBIN JIErKOW cepuu. YKa3zaTh €ro yCcJI0BHOE 0003HaueHHE U 6a30BYI0 JUHAMUYECKYIO
IPYy30I0ABEMHOCTb.
3. OmpenenuTh SKBHBAJICHTHYIO HATPY3KY.
4. Omnpenenuts 0a30BYI0 PaCYETHYIO JOJATOBEUYHOCTh MOALIMITHUKA B Yacax.
[Tony4yeHHoOe 3HaYEHUE TOJITOBEYHOCTH JOIDKHO OBITh HE MEHbIIIE TPEOYyeMOro Mo yCIOBHIO 3a-
Jlauu, B IPOTUBHOM CiTy4ae BbIOpaTh MOJIIUITHUKY CPEHEN CepuH, a P HEOOXOAUMOCTH TS~
JKEOM CepUU U MOBTOPUTH PACUET.
ba30B0oi1 Ha3bBIBAIOT 1OJIFOBEYHOCTD, COOTBETCTBYIOIIYIO 90%-HOi1 HaIEXHOCTH.

100 (c. )
— a,.,  —- _r ,
I‘10h al 23 60n R

2

rae:

a, - K03 PUIHMEHT HAAEKHOCTH.

I[Tpu 90% -Hoii HanéxHOCTH & =1;

pu 95%-no# Hanéxkuoctu @, = 0,62;

npu 97%-noit nanéxnocrn @, =0,44.

a,; - KOX(PPUIKEHT, YIUTHIBAIOIIHMIA BIUSIHUC KAYeCTB MOIIMITHAKA U KAYeCTBa €ro KC-

IUTyaTaluH.
ay, =0,7...0,8- w14 mapruKOBBIX TOAMIMITHUKOB, KpOME CHepUIECKHX.

C, - 6a3oBas JuHAMHYECKAs TPY30MOAbEMHOCT.
P - mokasaTens CTeNeHU, 3aBUCAIIUN OT (OPMbI KOHTAKTUPYIOIIUX TEJI.
JUJ1s1 IapUKOBBIX MOANIMITHUKOB [) =3.
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Ilpumep 4

[TonobpaTh MO AMHAMUYECKOH IPy30M0ILEMHOCTH IAPUKOBBIE PaiiaibHbIE OJTHOPSTHBIE
MOJIINITHUKY JUTsl BEOMOT0 Bajla IMIIMHAPUYECKOM NpsmMo3y0oii nepenaun (puc.6,a).
Juamerp Bana moja noammnaukamu d; = 45Mm, yriioBast CKopocTb Basia @ = 30 pan/c.
Peaxmuu omop : Ray =1,68xkH, Rax =4,67xH, Rey =1,2xH, Rex =3,33xH. (UucnoBsie 3HaUeHUS
BEJIMYMH B3SThI U3 IIpUMepa 2).
Tpebyemas nonroseynocts noammnuauka Ly =10000 yacoB npu 90% - HOM Han&XHOCTH.
Temmeparypa nommmmnanka t < 100° C, Harpyska ¢ 18rkiuMu TOTYKaMH.

Pewenue.

1. Onpenensem cyMMapHbIe pafuaibHbIe PEAKIIMH OMOpP.

R, =R +R2,; R, =+/4,67° +1,68° = 4,87«H.
Ry =4R% +R%; Ry =+/3,33% +1,2% =3,54xH.

2. Ilo nmamerpy Bana mox nogmumHuKamMu Oy = 45MM BBIOMpaeM MOIIINITHUK [IAPHKO-
BBII paaraabHBINA OMHOPSAAHBIHN IErKoit cepuu 209 ¢ pasmepamu: dX DX B = 45x85x 19mm.
bazoBas muHammyeckas rpy3onoabeMHOCTh Cr = 26,2kH (IIpunoxxenue 4 raHHOTO 1MOCO-
ous).
3. OmpenenseM 3KBUBAICHTHYIO Harpy3ky Oosiee Harpy>KeHHOI O MOAIIUITHUKA
(omopa A).
R,= R, -K,-K,-K,,
rue:
K« — kunemartnueckuit Koapduument. K« =1 npu BpaiieHun BHYTPEHHETO KOJbLa.
Ks — koo punment 6ezonacaoctu.  Kg =1,2...1,3 nmpu pabore ¢ NErkMMU TOITIKAMHU.
[Tpunumaem Ks =1,2.
K: — remnepatypHblif KOOQPHUIIUEHT. K: =1 npu Temneparype t< 100°C.
R,=4,87-1.1,2-1=584 kH.

4. OmnpenensieM pacu€THYIO 0a30BYIO JIOJITOBEYHOCTD:

10° (c )
=a -a..- | = ,
I‘10h 1 23 6On (R j

9

rue: a, - K03 PUIHEeHT HAAEKHOCTH.
IMpunnmaem @, =1 npu 90%-Hoit HaIEKHOCTH.
a3 - K03h(OULIKEHT, YIUTHIBAIOUINI BIUSHUE KAYECTB MOJIIUITHUKA U KaYeCTBa eTro

JKCIUTyaTalHH.
[Mpuanmaem a,, = 0,8 s ITAPUKOBBIX MOIIIUITHUKOB MTPH OOBIYHBIX YCIOBUSIX PAOOTHL

N -yacToTa BpallcHU:A Baja.

n:30_-a); n=M=28706/MuH.
Vs 3,14
P - mokasaTens CTENEHH, 3aBUCAIIMI OT GOPMBI KOHTAKTUPYIOIIUX TEJ.

p =3 AJI IIAPpUKOBBIX MMOAIIHUITHUKOB.
10° (26,2

~1.08 —— .| 22
oy 60-287 (5,84

YTO 3HAYUTEIBHO MeHbIIe TpeOyeMoii gonroBednoct Ly =10000 yacos.

3
j =3780uac,
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5. Beioupaem noamunHuk cpeaneii cepun 309 ¢ pasmepamu dx Dx B = 45x 100X 25mm.
Junamudeckas rpyzonoabémuocts Cr =37,1kH (Ilpunoxenue 5).

L, —1-08-£- 371 3—12000qac
on "™ 60-287 | 584 '

yT0 Oosbie Tpedyemoit gonroBeunoctd Ln =10000 gacos.

IsaTyro 3axauy (3agauu 91...100) crnexayeT pemarp mMociie U3y4eHus TeMbI 3.7.

B sTHx 3amauax TpeGyercs mogodpaTh NpU3MaTUYECKYIO IIMTOHKY M TPOBEPUTH IITTOHOY-
HOE COeIMHEHNE HA CMSTHE.

PexomMenryemas mocie10BaTenbHOCTh PELICHUS 3a/1a4:

1. ITo 3aganHOMY JMaMeTpy Baja BEIOpaTh MUPHUHY «D», BRICOTY «hy MIMOHKH U TITyOUHY
nasa Baya «ti».

2. Tlo pnmue crynuus « 1, » BHIOpaTh U3 cTaHAapTHOrO psaa MHY mionky « | ». Jlnuna
IITTOHKH JTOJDKHA OBITH MEHbIIE JUTMHBI CTYHnHIbI Ha (5...10)MM.

3. Onpenenuts pabouyro JUIMHY IIOHKHA « |, ».

4. B 3aBHCHMOCTHU OT MaTepHaja CTYIHUIbI U XapaKTepa Harpy3KHu BbIOpATh JOMYCKaeMOoe
HAINpPsDKCHUE CMATHS.
ITpu crOoKOIHOI Harpy3Ke U CTalbHOU CTYIHILIE [O'm] =(100...150)MTIla , npu 9yyryHHOIt

crymuue [o,,|= (60...80) MITa.

[Ipu 3HAUUTETHHBIX KOJEOAHUAX HATPY3KH IOMYCKaeMOe HAMPSHKEHUE CMATHUS CIIEeIyeT
yMeHbIIaTh Ha 25%, nipu yaapHoii Harpy3ke - Ha (40...50)% .

5.BBINOIHUTE TPOBEPOUHBINA pacu€T COCIUHEHUS Ha CMATHE.

Ecnu pacu€rHoe HampshKeHUe MpeBhIIIaeT Jonyckaemoe bomnee yem Ha 5%, TO HYKHO yBe-
JUYUTH JJIMHY CTYIUIII, BBIOPATh MIMOHKY OOJbIIEH JUIMHBI U TIOBTOPUTH MIPOBEPOUYHBINA PACUET.

Ecnu pacu€THOoe HanpspKeHHE 3HAYUTEIIBHO TIPEBBINIACT JOMYCKAeMOe, TO YCTaHABIIUBAIOT
JIBE IITIOHKH, pacronaras uX mo okpyxHoctu uepes 180°.

Ecnu pacuérHoe HanpsbKeHne 3HAUMTENIbHO MEHBIIIE JOMYCKaeMoro, TO pEKOMEH/IyeTCs
BBIOPATH MITIOHKY MO MPEABIIYIIEMY HHTEPBAIY TUAMETPOB Bajia ¥ TIOBTOPUTH MTPOBEPOIHBIN
pacuér.

Ilpumep 5.

[TonoOpaTh MpU3MaTHUYECKYIO MIMOHKY CO CKPYTJIEHHBIMU TOPLIAMH, C TIOMOIIBIO KOTOPOH
cTanmpHOE 3y6uaToe Koneco (prc.8) mepenaét Bpamaronmii MomeHT M =400-10° H -y Bamy
muamerpoM d. =48.mm. (UucioBbie 3HAYCHHS BEMYKH B3SIThI U3 pumepa 2).IIpHHATh AIuHY

crymuiel 3youaroro koneca |, =(1,2...15)-d, - 11s KOBaHBIX 3arOTOBOK 3y04aThIX KOJIEC.

Coenunenue HenoaBM>xHOe. Harpyska ¢ TErkumMu ToaT4KkaMu. BBITOIHUTE NPOBEPOUHBII
pacd€T COETMHEHNS HA CMSATHE.

Pewenue.

1. TTo muametpy Bana d. =48mm BBIOMpaeM pasMepbl Wmonku b =14, h=9mm Tny-

Ouna masa Bana t; =5,5uu ([Ipunoxkenue 7 TaHHOTO TOCOOHU).

2. OnpenensieM JUIMHY CTYTHIIBI:
l,=@2.15)-d.; I, =@02..15)-48=(57,6..72) mm.

IMpunumaem |, = 70 mm.
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ITo anuue crynuipl Beioupaem puny mronku | =63y, ([punoxkenue 7).
0Oo6o03HaueHue mnonku: nonka 14x9x63 'OCT 23360-78.

3. Onpenensiem pabouyro juiHy wnonku | =1-b; |, =63-14 =49 um.
4. Ilpuanmaem [UCM] =100 MIla nnst cpemHEYTIEpOAMCTON CTaly 3y0UyaToro Koieca npu

Harpyske C JIETKMMH TOJTYKaMH.
5. BeInosiHsieM pOBEPOYHBIN PACUET HA CMATHE:

3
o - 2-M ; o = 2-400-10° 97 MITa.
" de(h-1)1, " 48.(9-5,5)-49
Yro MeHbIIE [O'CM ] =100 MI1a.
A
A-A

< b
\ N, Y < Y
(o227 ) A
— l _ < - =

lcm

A
[

Puc.8
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8. 9K3AMEHALIMOHHBIE BOITPOCbBI U TEMATHUKA
MPAKTUYECKHUX 3AJIAHUI

3K3aMeHaI[I/IOHHLIe BOIIPOCHI

1. OcHoBbI TeopeTHYecKOH MexXaHMKH. OCHOBHBIC MOHSATHUSA.

2. Craruka. OCHOBHBIC TIOHSITHS 1 aKCHOMBI CTATHKH.

3. Ilpoexmus cuiibl Ha OCh

4. MOMEHT CHIIbI OTHOCUTEIBHO TOYKH.

5. [Ilapa cui. MoMeHT napsl.

6. Css3u. Peakuu cBszen.

7. KoopauHathl IIeHTpa TSHKECTH TUIOCKUX COCTaBHBIX (UTYP.

8. [Ilmockas cucTeMa mpOU3BOIBHO PACIIONOKECHHBIX CHJI. Y paBHEHUS! PABHOBECHSI.

9. Kunemaruka. CKOPOCTh U YCKOPEHHUS TOUKH IPU 33JaHUU JIBUXKEHUSI €CTECTBEHHBIM CIIOCO-
ooM.

10. BpamarenpHoe IBMKEHUE TBEPAOTO Tea. YTIIOBasi CKOPOCTh U YIIIOBOE YCKOPEHHE.
11. PaGoTa u MOIIHOCTb TTOCTOSTHHOW CHJIBI TIPHU MIPSMOIMHEHHOM JBIkeHnH. Kosddurment
IIOJIE3HOT'O IEHCTBHUSL.

12. PabGora 1 MOIIHOCTh NPHU BpaLIaTEIbHOM JBUKECHUH.

13. ConporusiieHue maTepuaaoB. OCHOBHBIC MMONOXKEHUS. [[OMyIICHUS U THIIOTE3HI.
14. BuyrpenHue cuibl. BHyTpeHHHE CHIIOBBIE (haKTOPBHI.

15. Bunpl HarpyxeHHi.

16. Pacrsxenne u cxxarne. O6mme cBegeHus. [IpogoabHbIe CHITBL. DIMIOPHI POIOJIBHBIX CHITL.
17. Pacrsaxenue u cxxatve. HopmanibHbIe HalpsiKeHHs. DMIOPbl HOPMAJbHBIX HaMPs>KEHU N
18. IlpononbHble U ONEpEeYHbIE AehOpMaIMK IPU PACTSHKEHUH U CKaThuU. 3aKoH ['yka.
19. Pacu€rpl Ha IPOYHOCTH NP PACTSHKEHUH U COKATHH

20. TlonstpHBII MOMEHT UHEPIIMH KOJIbIIa U KpyTa.

21. OceBble MOMEHTHI HHEPLUHU IPSIMOYTOJIbHUKA, KPyTra U KOJbIIA.

22. Kpyuenune. O6mue cBenenust. KpyTsammii MOMEHT. DMIOPBI KPYTALINX MOMEHTOB.

23. HampsokeHue npu KpydeHHH. MakcuMaabHOE HalpsHKeHHE.

24. PacuéTrhl Ha IPOYHOCTH MPH KPYUCHUH.

25. Kpyuenwne. Yron 3akpyunBanus. PacuéTsl Ha )KECTKOCTB.

26. N3ru6. OcunoBuble nousatus. [lonepeunas cwita. M3rubarommii MOMEHT.

27. TlocTpoeHue >MI0p NONEPEUHBIX CHII C YUETOM COCPEIOTOUEHHBIX CHIIL.

28. TlocTpoeHne >Mrop U3rHOAIOIINX MOMEHTOB C YYETOM COCPEIOTOUYECHHBIX CHIL.

29. TlocTpoeHue 3M0p MOMEPEUHbIX CHII ¢ Y4ETOM BHEUTHUX MOMEHTOB.

30. IToctpoenue 3mr0p U3rubarOIUX MOMEHTOB C YYETOM BHEIIIHUX MOMEHTOB.

31. HopmanpHble HanpspKeHUs pu u3rude. MakcuManbHOe HalpsHKeHUE.

32. PacuéTel Ha MPOYHOCTH TIPHU U3THOE.

33. Pacuér Ha mpoyHOCTH Opyca KpYTaoro MonepeyHoro CEYeHus Ha U3rud ¢ KpyueHUueM.
34. Jleraau MeXaHU3MOB M MamiMH. OCHOBHBIE MTOJIOKECHHS.

35. Mexanunueckue nepenaun. Oommue ceaenus. Kiraccudukarms.

36. IlepegaTodHoe YMCIIO OJHOCTYEHYATON U MHOTOCTYIIEHYATO!N Mepeay.

37. K.IL.JI. oqHOCTYIIEHUaTOW W MHOT'OCTYIICHUATON TIepe/iad.

38. B3amMocBs3b MKy BpallalOIIMMH MOMEHTaMH B Iiepeade.

39. 3yOuartsle nepenaun. O6mue ceaenus. Knaccudukanmus.

40. Hunuanpuueckas 3youaras nepepaya. Tepmunonorus. O603HauCHHS.

41. Iunuanapuueckas npsMo3yoast nepeaaya. JlnameTpanbHble MapaMeTphl.

42. ununapudeckas Koco3yOas nepenada. JuamerpanbHble MapaMeTphl.

43. IunuHapuyeckas IMIEeBpOHHas nepenayda. JluamerpanbHble mapameTpsbl.

44. Cwnbl B HWJIMHIPUYECKON TIPSMO3yO0H Tiepeaaye.

45. Cunbpl B THJIMHIPUYECKON KOCO3yOOH mepeaye.

46. Cuiibl B IWIMHAPUYECKON IIEBPOHHOH Mepeaaye.

47. Konmueckas 3y0uaras nepenava. Ooume cepenus. TepMuHOIOTHsI, 0003HAYCHHS.
48. Ilepenaua BunHT-raiika. O6mme cBenenus. Kiaccudukanms.
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49.
50.
51.
92.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

Kunematndeckue U CUIIOBBIE COOTHOILEHNUS B IIepelaye BUHT-TallKa CKOJIbKEHUS.
UYepssiunas nepenava. Tepmunonorusi. O003HauCHHUS.

UYepBsky 1 X apameTpsl.

YepBsauHble KOJIECA U MX TAPAMETPBI.

Cunbl B 4epBSIUHON Iepenaye.

Peménnas nepenaya. Buasl peMEHHBIX Iepenad.

ITnockne peMHH pEMEHHBIX ITepeaad

KnuHoBBIE peMHU pEMEHHBIX NIEpeay.

[ITxkuBBI peMEHHBIX IIEpEIAY.

emnpie nepenaun. O0mue cBenenus. [IpuBoaHbIe meny.

Cunsl B enHOM nepenaye.

[Inonounsle coenuueHus. OO1e CBEACHUSI.

[IpoBepouHBIi pacyE€T HEHANPSKEHHBIX IIITOHOYHBIX COCIUHEHNN HAa CMATHE.
nuuessie coeaunenus. O6mue ceenenus. [IpoBepounblit pacuéT Ha CMATHE.
Pacuér oceii 1 BaJloB Ha TPOYHOCTH MPH UTHOE.

Pacuér BanoB Ha MPOYHOCTH NTPU KPYUEHHUH.

Pacuét BayioB Ha MPOYHOCTH MPHU U3TUOE C KPYUCHHEM.

[Mommumanku cronkxenus. O0mme cBenenus. O0nacTb MPUMEHEHHUS.

VYcnoBHbIE pacu€Thl MOAIUITHUKOB CKOJIbKEHUS, paOOTAIOLINX B PEKUME TOTYKUIKOCTHO-

I'O TPCHHA.

68.

[Mommumanky kadenus. Knaccudukarus. Obo3HadeHHeE.

IIpakTnyeckue 3a1aHUA

1.

3anauu o reMaM: «CBsa3u. Peakuuu cBsizeity, «Ilimockas cucremMa npou3BOIbHO PacIoo-
KCHHBIX CHIL.

YpaBHEHMS paBHOBECHSI.

3anauu 1o teMe: «PacTsikeHue u cxaThue»:

- IOCTPOEHHUE IIOP NPOJOJIBHBIX CHJI 1 HOPMAJIBHBIX HANPSHKCHUH,
- pacu€Thl Ha POYHOCTb.

3anauu 1o reMaM: «Kpydenue», « ' MIIoTe3bl IPOYHOCTH. . . »:

- IOCTPOEHHUE IIOP KPYTAIIUX MOMEHTOB,

- ONIpEZEIIEHNE MAKCUMAJIBHOTO HaIPSyKEHUS,

- pac4€Thl HAa IPOYHOCTb.

3agaun no teme: «M3rudx:

- IOCTPOEHHUE 3IOP MONEPEUHBIX CUI U U3rHOAIOLINX MOMEHTOB,

- ONIpEZEIIEHNE MAKCUMAJIBHOT'O HalPsyKEHUS,

- pacu€Thl HAa IPOYHOCTb.

3anaun 1o teMe: «I'eoMeTpuuecKkre XapaKTepUCTUKHU MTONEPEUYHBIX CEYEHUI»:
- ONPEEIIEHNE OCEBBIX MOMEHTOB HHEPLIMH,

- onpeziesieHue MOISIPHBIX MOMEHTOB UHEPLIUH,

- ONPEZCIIEHNE OCEBBIX U MOJISIPHBIX MOMEHTOB COIPOTHBIICHHUS.
3amauu 1o TeMe: « MexaHuueckue nepesadamny»:

- olpeziesieHUE NepeaaTOYHbIX YUCEI U KII,

- ONIpeZCIICHUE INaMeTPAIBHBIX IIapaMeTpoB Iiepeay,

- ONIpEEIICHUE CUJI B IIEpeadax.
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9 ITPUJIOKEHUSA
IIpunoxenue 1
Cranb ropsiuekaranas. baaku npyrasposbie. Coprament I'OCT 8239-72*(u3BJ/1€e4eHue)
O0o3nauenus: h- BeicoTa Oanku; b - muprHa monku; S - TONIIHUHA CTEHKH;

t- CpCAHAA TOJIINHA ITOJIKU, I- MoMmeHT IHepHI/II/I; W- MoMeHT COIMIPOTHUBJICHUS.
—

= X /
S
Y
Y

s CnpaBoYHbIe BeJIHYHHBI
S p st
@ Pa3mep, mm ILo- .
; maab ocen
& ceyeHus
= 2
= ™ 4 3 4 3

h b S t I, cM® [Wy, em®| Iy, em® [Wy, cm

10 100 | 55 45 | 7,2 12,0 198 39,7 17,9 6,49

12 120 | 64 48 | 7,3 14,7 350 58,4 27,9 8,72

14 140 | 73 49 | 75 17,4 572 81,7 419 | 11,50
16 160 | 81 50 | 78 20,2 873 109,0 | 58,6 | 14,50
18 180 | 90 51 | 81 23,4 1290 | 1431 | 82,6 | 18,40
20 200 | 100 | 52 | 84 26,8 1840 | 184,0 | 1150 | 23,40
22 220 | 110 | 54 | 8,7 30,6 2550 | 232,0 | 157,0 | 28,60
24 240 | 115 | 56 | 95 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 | 7,5 | 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 | 152 | 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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IHpuiaoxenue 2
Crajb ropsiuekaTanasi, iBeJJIepbl ¢ YKJIOHOM BHYTPEHHHUX
rpaHeu MOJIOK.
Coprament 'OCT 8240-72*(u3Bnedenue)

O6o3Havenus: h- BeIcOTa; b - mMIMpUHA NOJIKY; S - TOJNIIMHA CTEHKH; t - CPEIHSS TOJIMHA ITOJIKH;
| - MmomenT unepuuu, W - MOMEHT COIPOTHBIICHUS;
Zo - pacCTOSIHHE OT OCH y-y JI0 HApy>KHOU TPaHH CTEHKH.

y
\ ;a‘ﬂ
Zy
=l x X
H | S
| I
Jb
S S | CnipaBouHbIe BeMYMHBI LIS
o Paszmep, MM =) P - a
E S = oceil 7
g g = 0,
= S 5 cM
2 a2k W | W
[F]
Xl ] ]
h|b|s |t lx, cm* 3 ’ %
oM cM oM
5 50 32 4.4 7,0 6,16 22,8 9,1 5,61 2,75 1,16
6,5 65 36 | 44 7,2 5,51 48,6 15,0 8,70 3,63 1,24
8 80 40 4.5 7,4 8,98 89,4 22,4 12,80 4,75 1,31

10 100 | 46 (45| 76 10,90 174 348 | 20,40 | 6,46 1,44
12 120 | 52 |48 | 78 13,30 394,4 50,6 | 31,20 [ 8,52 1,54
14 140 | 58 [ 49| 81 15,60 491,0 70,2 | 45,40 | 11,0 1,67
16 160 | 64 | 50| 84 18,10 747,0 934 | 63,30 | 13,80 | 1,80
18 180 | 70 | 51| 87 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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Ipuioxenue 3

Crajb npokaTHasi, yrjioBasi, pABHOIOJIOYHAS.
CopramenTt I'OCT 8509-72*(u3BjIe4eHuUe)

O06o3HaueHus: b - mmprna monku; d - TOJIIMHA MOIKK; [- MOMEHT UHEPIHH; Zo - PAacCTOsI-
HUE OT LIEHTpa TSHKECTH /10 HAPYKHOU IPAaHU CTEHKHU.

., d
A
o
5 7 3
Y X
- b -
E Pasmepsbi, MM Iaomanb Macea I,
H ceqeﬂzml, o Ix, cm* éfi:[
£ b d M
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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IHpuioxenue 4

IIlapukoBble MOJAMMITHUKHA PaIHAJIbHbIE OHOPSIAHbIE
crangaptabie (I'OCT 8338-75) aérkas cepus 200

VYcnoBHoe Pa3mepsl, Mm JlnHamMnueckas Cratuueckas rpy-
O603HaueHue Ipy30H01bEM- 3onoaémHocTh Co,
MOJAIIUITHUKA d D B Hocthb Cr, kH kH

200 10 30 9 4,6 2,61
201 12 32 10 4,6 2,65
202 15 35 11 5,85 3,47
203 17 40 12 7,37 4,38
204 20 47 14 9,81 6,18
205 25 52 15 10,8 6,95
206 30 62 16 15,0 10,0
207 35 72 17 19,7 13,6
208 40 80 18 25,1 17,8
209 45 85 19 26,2 17,8
210 50 90 20 27,0 19,0
211 55 100 21 33,3 25,0
212 60 110 22 40,3 30,9
213 65 120 23 44,0 34,0
214 70 125 24 47,9 37,4
215 75 130 25 50,9 41,1
216 80 140 26 55,9 44,5
217 85 150 28 64,1 53,1
218 90 160 30 73,8 60,5

IMpusoxkenue 5

IlapukoBbie NOJMMUITHUKHA PAIHAIbHbIE OHOPSIAHbIE
crangaptabie ('OCT 8338-75) cpennsisi cepust 300

YcnoBHoe

Pasmepsl, MM JnHamuueckas Craruueckas
obosnatenue rpy30M0abEM- rpy30M0aAbEM-
TOALIATIHIKA d D B nocth Cr, kH Hocth Co, kKH

300 10 35 11 6,24 3,76

301 12 37 12 7,48 4,64

302 15 42 13 8,73 5,4

303 17 47 14 10,7 6,67

304 20 52 15 12,3 7,79

305 25 62 17 17,3 11,4

306 30 72 19 21,6 14,8

307 35 80 21 25,7 17,6

308 40 90 23 31,3 22,3
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IIpoaxoxeHue MPUIOKEHU S

309 45 100 25 37,1 26,2
310 50 110 27 47,6 35,6
311 55 120 29 54,9 41,8
312 60 130 31 62,9 48,4
313 65 140 33 71,3 55,6
314 70 150 35 80,1 63,3
315 75 160 37 87,3 71,4
316 80 170 39 94,6 80,1
317 85 180 41 102 89,2
318 90 190 41 110 99,0

Ipuioxenue 6
H_Iapl/IKOBl)Ie MNONIIUITHUKH paaguaJdbHbIC OTHOPHAAHDLIC
crangaptablie ('OCT 8338-75) Tsxénasn cepusi
YcnoBHOE
Pasmepsl, MM JnHamuueckas Craruueckas
obosnaucHHe TPY30I0AbEM- TPY30IO0AbEM-

TOAMIATHIKA d D B Hocth Cr, kH Hocth Co, kH
403 17 62 17 17,5 11,9
405 25 80 21 28,6 20,4
406 30 90 23 36,5 26,7
407 35 100 35 42,8 31,3
408 40 11 27 49,3 36,3
409 45 120 29 59,2 45,5
410 50 130 31 67,2 53,0
411 55 140 33 77,2 62,5
412 60 150 35 83,9 70,0
413 65 160 37 90,8 78,1
414 0 180 42 111 105
415 75 190 45 117 115
416 80 200 48 126 125
417 85 210 52 133 135
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Hpuiaoxenue 7

noukn npusmatuyeckue 'OCT 23360-78

fy

\
/\,§~Z

lcm

Jnamerp Bana d, Mm CedeHue MIMOHKH, MM I'nyOuHa maza, MM
Cevtiue 00 b h Baja ly oTB. 1y
12 17 5 5 3 2,3
17 22 6 6 3,5 2,8
22 30 8 7 4 3,3
30 38 10 8 5 3,3
38 44 12 8 5 3,3
44 50 14 9 9,5 3,8
50 58 16 10 6 43
58 65 18 11 7 44
65 75 20 12 7,5 49
75 85 22 14 9 54
85 95 25 14 9 5,4
95 110 28 16 10 6,4

CranmapTHBINA s ATKMH INOHOK, MM: 6; 8; 10; 12; 14; 16; 18; 20; 22; 25; 28; 32; 36; 40; 45; 50;
56; 63; 70; 80; 90; 100; 110; 125; 160; 180.
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10 MIEPEYEHb PEKOMEHJIYEMOM JUTEPATYPBI

Jlns peanuzanuu mporpaMmmbl yueOHOM TUCHUILIMHBI OMOInoTeyHbId (HoH 00pa3oBa-
TEJBPHON OpTaHU3alNH JOKEH UMETh IeYaTHbIC /UK JICKTPOHHBIE 00pa30BaTeIbHbIC U HH-
(hopManMoHHBIE PECYpPChI, PEKOMEHIyeMbI€ JJIsl HCIIOJIb30BaHMs B 00pa30BaTEIbHOM IpoIiecce.
B kadecTBe 0OCHOBHOI1 TUTEpaTyphl 00pa3oBaTelIbHAS OPTaHU3AIHS UCTIONB3YeT YICOHHUKH,
yueOHbIe TOCOOHsI, TPETyCMOTPEHHBIE B IPUMEPHONH OCHOBHOM 00pa30BaTeIbHON IporpaMmme
(TTOOII)

OCHOBHBIE HCTOYHUKH:
1. Bepeuna JI.U. KpacnoB M.M. Texuuueckas mexannka — OUL| «Axanemus», 2021.

2. Opnenmn A.A., DOpnenn H.A. [leranu mammH. - M.: Akagemus, 2021.
3. Opnenn A.A., Opaenn H.A. Teopernueckas mexanuka. ConpOoTHBIEHHE MaTepuanoB. - M.:
Axanemus, 2021.

OCHOBHBIE JICKTPOHHBIEC U3JAHUS:

1. KanentseB, B. A. Texuuueckast Mexanuka: yueonoe nocooue s CI1O / B. A. KanentseB. —
Caparos: IIpodobpazoBanue, 2020. — 110 c. — ISBN 978-5-4488-0904-0. — Tekct: smek-
TPOHHBIN // DNEeKTpOHHBIA pecypc mudpoBoii obdpazoBatenbHol cpeabl CIIO PROFo6pasosa-
Hue: [caiit]. — URL: https://profspo.ru/books/98670

JIONOTHUTENIbHBIE UCTOYHUKH

1. Ky3pmuna H.A. Texnuueckas Mexanuka: yueOHoe nocooue / H.A. Ky3pmuna. — Pocros n//1:
®ennkce, 2023. — 205 c. mi. — (Cpennee npodeccrnonaibHOE 00pa30BaHKE).

2. MoBauH M.C. OCHOBBI TEXHHYECKOH MEXaHUKH [DIIeKTpOHHBIH pecypc]: yueObnuk / M.C.
MosHuH, A.b. U3paenut, A.I'. Pybamkun. — DiekTpoHHble TekcToBble AaHHble. — CII6: Tlo-
auTexnuka, 2023. — 289 c.
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