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ITACITIOPT KOHTPOJIBHO - ODEHOUYHBIX CPEACTB

1.1. OO6/sacTh NPUMEHeHHUsA KOHTPOJ/IbHO-0I[€HOYHBIX MAaTePHA/IOB
YuebHas  aucuuriMHa «TexHWYecKass MexaHMKa»  OTHOCHUTCS K
o011iernpodeccroHaIbHbIM AUCLUTIIMHAM TTPOo(deCcCroHabHOTO UK.

Pe3ynbTaTOM OCBOEHUSI JUCLIUIUINHBI ««TexHuueckass MexaHHWKa»  SIBJIIeTCS
dbopMupoBaHrWe  3HAaHWW, yYMEHWM U  HaABBIKOB,  OOIEKY/JIbTYPDHbIX U
npodecCUoOHabHBIX KOMITeTeHLIUM.

dopMol MPOMEKYTOUHOW aTTeCTalluy 0 AUCLIUTIIMHE SIB/ISIETCS — SK3aMeH.

1.2. TpeOoBaHus K pe3y/ibTaTaM 0CBOEHHUs y4eOHOU JUCIHUIUINHBI.
B pe3sysbTaTe W3yueHWs JUCIMIUIMHBI «TeXHHUeCcKas MeXaHHWKa» O0yJaroIuics
JOJKEH:
Ymern
Y1 onpenenars HaNpsHKeHUs B KOHCTPYKLIMOHHBIX 3/IeMeHTaXx;
Y2 onpepnensats nepefaToyHOe OTHOLLIEHUE;
Y3 npoBoAUTL pacyeT W TIPOEKTUPOBAThH JieTalid U COOPOUHBbIe eJUHUIbI 0011lero
Ha3HayeHwus;
Y4 npoBoauTh cOOPOUHO-pa300poUHbIe PAOOTHI B COOTBETCTBHH C XapaKTepPOM
coelHEHWM JieTasiel 1 COOPOUHBIX eJUHMLI;
Y5 npour3BOAUTE pacueThl Ha C)KaTue, Cpe3 U CMSITHE;
Y6 npou3BOgUTH pacyeThl 371EMEHTOB KOHCTPYKLMM Ha MPOYHOCTb, >KECTKOCTh U
yCTOWUUUBOCTH;
Y7 cobupatb KOHCTPYKIMM U3 JleTajielt 1o yepTeXkaM U cXeMa;
Y8 untath KUHEMaTHUUeCKHUe CXeMbl.

3HaTb

31 BuUABI ABWKeHUH U npeoOpa3yroliye ABMKeHUsI MeXaHU3MBbI;

32 BubI M3HOCA U JedopMaliyii eTanei 1 y3/oB;

33 BUABI Nepejjay, UX YCTPOMCTBO, Ha3HAUYEHWe, TPEeUMYIIeCTBa U HeJJOCTaTKH,
yC/IOBHBbIe 0003HaUeHHs Ha CXeMax;

34 KMHEeMaTUKy MeXaHU3MOB, COeZIUHEHUsI [ieTa/iel MallluH, MeXaHu4eCcKre
riepejjauy,

BU/IbI M YCTPOMCTBO Tepesay;

35 MeToAYKY pacueTa KOHCTPYKLIUM Ha TIPOYHOCTh, )KeCTKOCTb U YCTOUUUBOCTD
TIpY pPa3/IMYHbIX BUZAX JepopMaliuy;

36 MeTOAVKy pacyeTa Ha CkaTue, Cpe3 U CMATHe;

37 Ha3HaueHHe U KJ1aCCU(PUKALIUIO TTOAIIUITHUKOB;

38 xapakTep coeliHEeHUSI OCHOBHBIX COODOUHBIX eJUHUI] U JieTasiel;

39 OCHOBHbIE THUITbI CMa30YHbIX YCTPOKWCTB;

310 Turnbl, Ha3HaYeHUe, YCTPOUCTBO PeJyKTOPOB;

311 TpeHue, ero BU/bI, POJIb TPEHUS B TEXHUKE;

312 yCcTpOMCTBO Y Ha3HaUEHUE UHCTPYMEHTOB U KOHTPOJIbHO-U3MEPUTETbHBIX
TIprOOPOB, UCITO/Tb3YEeMbIX TTPU TEXHUUECKOM 00CTY>KMBAaHUU Y PEMOHTE
o0opy/10BaHUSI.



1.3. KommnereHuuu:

OK 01 BribupaThb crioco6b! perieHust 3aia4 MpodecCcuoHanbHOM JesiTe/TbHOCTH
TIPUMEHUTEJIBHO K Pa3/IMYHbIM KOHTEKCTaM.
OK 02 OcyuecTBnsaTe MOWCK, aHaiu3 M UHTEpIpeTanyi0 WH(OpMaLuHy,
HeoOX0IUMOM Z1Jisl BBITIOJTHEHUS 3a/jau TIpodheCCHOHATBFHOMN /1eTeTbHOCTH.
2. Mojenu KOHTPO/IMPyeMbIX KOMIIeTeHIMH
-yKa3bIBalOTC KOMITeTeHLIMH, (popMHUpyeMble B IIPOLiecCe N3yUYeHUs JUCLIUIIIVHBI;
- yKa3bIBalOTCsl TpeOOBaHUs /ISl OCBOEHUSI JUCLIUII/IUHBI.

Tabmmna 2.1. Moeny KOHTPOIMPYeMbIX KOMIeTeHLHi

KomnereHnuu, (popMupyeMbie B rporecce
HU3YUYeHMs JUCLHUIIUHBI

TpeOoBaHUsl /Is1 0CBOEHUSI JUCHUTLIMHBI

OK 01 BribupaTh criocoObl permieHus 3afady
ripodecCOHa/IbLHOM JlesTe/TbHOCTH
TIPUMEHUTE/TBHO K Pa3/IMUHBIM KOHTEKCTaM.

3HaTh:
31 BUJBI [JBWKEHWM U TpeoOpasyrolye
JIBYKEHUS] MeXaHU3MBblI;

32 BuAbl U3HOCAa U Jedopmaluii JeTanel u
y3/10B;

33 BuAbl  mepefay, HX  YCTPOMCTBO,
Ha3HaueHue, TpPeUMYIecTBa W HeAOCTaTKU,

yCJIOBHbIe 0003HauUeHUsI Ha CXeMax;
34 KuUHeMaTWKy MeXaHWU3MOB,
JletTaneldl MallvH, MeXaHW4YecKue
BH/bI U YCTPOMCTBO Nepeziay;

35 MeTOAMKY pacyera KOHCTPYKLMM Ha
MPOYHOCTb, JKECTKOCTb U  yCTOWUMBOCTH
TIpU pa3/MUHbIX BUJAX AepopMaruy;

36 MeTOAMKYy pacyera Ha C)KaTue, Cpe3 U
CcMsTHE;

37 Ha3HaueHve U
TO/ILLIUITHHKOB;

38 XapakTep  COeJUHeHHs
cOOpPOUHBIX eJUHUL] U JleTasiel;

39 OCHOBHBIE TUIIBI CMa30YHbIX YCTPOUCTB;

310 TUIIbI, Ha3HaueHue, YCTPOWCTBO
peLyKTOpOB;

311 TpeHue, ero BU/bl, POJib TDEHUS B TEXHUKE;
312 yCTpOMCTBO ¥ Ha3HaueHHe UHCTPYMEHTOB
v KOHTPOJIbHO-U3MepUTe/IbHbIX
nprUOOPOB, MCIIOMB3YEMbIX TIPH TEXHHUUECKOM
00CTy)KUBaHUM U PpEMOHTEe 000pY/1I0BaHUsI

COeIUHEHUST
riepe/jaum,

K/lacCU(pUKaIUI0

OCHOBHBbIX

yMeTh:
Y1 oripeJieiaTh HarpsKeHus B
KOHCTPYKIIMOHHBIX 3/IEMEHTaX;

Y2 oripe/iesiiTh 1epejaTOUHOe OTHOIIIEHHE;

Y3 npoBouTh pacyeT U MPOEKTUPOBATD JIeTa/ln
1 cOOpOUHbIe eIMHUIIBI 0011[er0 Ha3HAueHUs;
Y4  npoBoauTh c60pouHO-pa3bopoUHbIe
paboTbl B COOTBETCTBUM C XapaKTepoMm
COeTUHEeHUH JieTanel 1 COOPOYHBIX eJUHUL;

Y5 T1pou3BOJWTHL pacueTbl Ha CKaTue, Cpe3 U




CMSTHE;

Y6  1pousBOAMTH  pacueThl  3J€MEHTOB
KOHCTPYKI[UH Ha TMPOYHOCTh, >KECTKOCTb U
YCTOWUHBOCT;

Y7 cobupaTh KOHCTPYKLIMM W3 [JeTajed TIo
yepTeXxam U Cxemam;
Y8 untath KUHEMaTUUYeCKHe CXeMbl.

OK 02 OcywectBidaTe IIOMCK, aHaau3 U
VHTepIIpeTalyio WHMOpMaliy, HeoOX0JuMOM
JJIsT  BBITIOJTHEHUsI 3afiau  MpodeccuoHaIbHON
J1esITeIbHOCTH.

3HATh:
31 BUZBI [IBIDKEHWH W TipeobOpa3yroiue
JIBU)KEHUS] MeXaHWU3MBblI;

32 BuAbl M3HOCA W Jedopmaluii JeTaneit u
y3J/10B;

33 BuABI Tepejay, MX  YCTPOICTBO,
Ha3HaueHWe, MpeuMylecTBa U HeJOCTaTKH,
yCJIOBHbIe 0003HauUeHUsI Ha CXeMax;
34 KuUHEMaTUKy MeXaHU3MOB,

JleTanell MallvH, MeXaHW4YecKue
BU/IbI U YCTPOMCTBO Mepe/iay;

35 MeToAWMKYy pacuyeTa KOHCTPYKLMH Ha
MPOYHOCThb, JKECTKOCTb U  YCTOWYMBOCTH
TIpU pa3/IMuUHbIX BUJAX AedopMaruy;

36 MeTOAuKYy pacyeTa Ha C)KaTuhe, Cpe3 U
CMSATHE;

37 Ha3HaueHve U
TMO/ILLIMITHHKOB;

38 XapakTep  COeJUHEeHHs
CcOOpPOUHBIX eJUHUL] U [leTasiel;

39 OCHOBHbIE TUIBI CMa30YHbIX YCTPOUCTB;

310 TUIIbI, Ha3HaueHue, YCTPOMCTBO
PeayKTOPOB;

311 TpeHue, ero BU/ibl, POJib TPEHUS B TEXHUKE;
312 yCcTpOICTBO ¥ Ha3HAuUeHHWe UHCTPYMEHTOB U
KOHTPOJIbHO-U3MepUTe/IbHbIX

npuOOPOB, HUCIIO/b3yEeMbIX TPH TEXHUUECKOM
00CTy)KUBaHUM W PEMOHTE 000pY/I0BaHHS

COeIMHEHMUS
riepe/jauy,

K/TaCCU(UKAIUIO0

OCHOBHBIX

yMeTb:
Y1 oripeJieNiiTh HarpsUKeHUs B
KOHCTPYKLIMOHHBIX 3/IeMeHTax;

Y2 onipenienisaTh TiepelaTOYHOE OTHOILIIEHHE;

¥ 3 npoBoAuTh pacyeT U MPOEKTUPOBATH JleTalu
1 cOOpOUHbIe eIMHUIIBI 001[er0 Ha3HAUeHUS;
Y4  npoBoauTh c60pouHO-pa3bopoUHbIe
paboTbl B COOTBETCTBUM C XapaKTepoM
coeIMHeHU fleTasieli U COOPOUHBIX e/[UHULI;

¥5 npousBoAUTE pacyeTbl Ha C)KaTue, Cpe3 U
CMSITHE;

Y6  mpousBoguTh  pacueTel  3/IeMEHTOB
KOHCTPYKL[MM Ha TMPOYHOCTb, >KECTKOCTb U
YCTOWUMBOCTB;

Y7 cobupaTh KOHCTPYKLIMM W3 [JeTajed TIo
yepTeXxaM U cxemawm;
¥ 8 unrtaTh KUHEMaTUUeCKUe CXEMBI.







2.2. KOHTpPO/Ib ¥ OLleHKa 0CBOeHHUSI

110 pa3jie/iaM AUCIUIIJIMHE (Temam)

J/IeMeHT JUCIUTIUHBI

IIpoMexxyToUyHas aTTecTarus
(IpOMe)XyTOUHBIN KOHTPOJIb YCIIeBaeMOCTH)

HanmeHnoBanue
OL[eHOYHOI'0 CPeJCTBa

Pe3ynbTaThl
(3HaHUHA,
KOMIIEeTEeHI|UH)

0CBOEHMSA
yMeHus,

Pa3gen 1l | OcHOBBI TeOpeTHYECKON MeXaHUKH

Tema 1.1 | OCHOBHBIE TIOHSITUSI 1 AKCMOMbBI CTaTHKH

HC

OK1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; Y1, Y2, Y3, Y4, VY5,
Y6, Y7, Y8,

Tema 1.2 | IIyockast cuctemMa CHUJI.

HC; I13; JI3

OK1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; Y1, Y2, Y3, Y4, Y5,
Y6, Y7, Y8,

Tema 1.3 | LleHTp TsKeCTH.

HC; I13

OK1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; Y1, Y2, ¥3, Y4, Y5,
Y6, Y7, Y8,

Tema 1.4 OCHOBBI KHHEMAaTUKU YU TMHAMUKU.

HC; I13; BCP

OK1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; Y1, Y2, Y3, Y4, Y5,
Y6, Y7, Y8,

Pa3pen 2 | ConpoTHB/ieHUe MaTepHaioB

Tema 2.1 OcHOBHBIE MOI0KEHHUSI T€OpHHU COTIPOTUBJ/IEHHUA MaTepPHAJIOB.

HC

OK1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; Y1, Y2, ¥3, Y4, Y5,
Y6, Y7, Y8,

Tema 2.2 | PacTtsbkeHUe U cKaTue

HC; I13

OK1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; Y1, Y2, ¥3, Y4, Y5,
Y6, Y7, Y8,

Tema 2.3 | Cpe3 u cmsTHE

HC; BCP

OK1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; Y1, Y2, ¥3, Y4, Y5,
Y6, Y7, Y8,




IIpoMexxyTouyHas aTTecTarus
(MpoMe)XyTOUHBIN KOHTPOJIb YCIIeBaeMOCTH)

JJ/IeMeHT JUCIHILIHHBI Pe3ynbTaThl OCBOEHHSA
HaumMmenoBanue
(3HaHuUA, yMeHusl,
OLI€HOYHOTI'0 Cpe/iCTBa
KOMIIEeTeHI[UH)
Tema 2.4 | CaBur U KpyueHue HC;I13;J13 OK1; OK2, 31;32, 33, 34, 35,

36, 37, 38, 39, 310, 311, 312;
Y1, ¥2, ¥3, Y4, Y5, Y6, Y7,
Y8;

Tema 2.5 | 13rub HC;II3 OK1; OK2, 31,32, 33, 34, 35,
36, 37, 38, 39, 310, 311, 312;
Y1, ¥2, Y3, Y4, Y5, Y6, Y7,

Y8;
Tema 2.6 | ComnporussieHne ycranocty. [IpouHocts npu guHamuveckux | HC; BCP OK1; OK2, 31;32, 33, 34, 35,
Harpy3kax. Y CTOMUMBOCTb CKAThIX CTEP)KHEH. 36, 37, 38, 39, 310, 311, 312;
Y1, Y2, Y3, Y4, Y5, Y6, Y7,
Y8;
Pa3pgen 3 | leTam MalivH
Tema 3.1 | OcHoBHble TOHATUST W omnpefeneHus. CoeauHeHue petaneid. | HC OK1; OK2, 31;32, 33, 34,
Pa3bemMHbIe 1 Hepa3beMHbIe COeJUHEHNS. 35, 36, 37, 38, 39, 310, 311,
312; Y1, Y2, Y3, Y4, VY5,
Y6, Y7, ¥Y8;
Tema 3.2 | MexaHuuecKue repeiaum. HC; I13 OK1; OK2, 31;32, 33, 34,

35, 36, 37, 38, 39, 310, 311,
312; Y1, Y2, Y3, Y4, Y5,
Y6, Y7, Y8,

Tema 3.3 | Banbl u ocu, onopsl. My(ThI ¥ peAyKTOPHI. HC; BCP OK1; OK2, 31;32, 33, 34,
35, 36, 37, 38, 39, 310, 311,
312; Y1, Y2, Y3, Y4, VY5,
Y6, Y7, ¥V8;

IIpomexxyTouHas aTrTecTanus Mo AUCHMILJIMHE: )

IIpunsamble cokpawjeHus, 3 — 3auem, /I3 — dugpdeperyuposarHbili 3auem, HC — HakonumenbHas cucmema oyeHusaHus, 3 — sk3ameH, P3 — peweHue
3a0au, TP — HanucaHue u 3awjumbl meopueckux pabom( yCmHO uau C npumeHeHuem UH(OPMAYUOHHbIX mexHono2ull) JI3 — umoau 8bINOAHEeHUs1 U
3awuma nabopamopHbix pabom, I13 — umoeu ebinonHeHust u 3awjuma npakmuyeckux pabom, IIP — npogepouHas paboma, BCP — ebinonHeHue
8HeayoOumopHo camocmosimenbHoU pabomsl (OomawHue pabombl u Opyeue eudbl pabom unu 3adaHuil), P3 — pewenue 3adau, 3AY — ycmHble unu



nucbMmeHHblll 3auem, KIIP — @binoaHeHue u 3awjuma Kypcogozo npoekmad. /Insi pe3ynbmamog 0C80eHUsl yKa3bleaom moabKo KOObl 3HAHULl, YMeHUU U
KoMnemeHyul



2.3 OneHKa 0CBOEHHUs y4eO0HOM JUCIUTUTHHBL.
Tekymiaa arrecTanus CTy/IeHTOB.

Teky1jasi aTTecTalusi Mo JUCLHUTIIMHE «TexHHUUYecKass MeXaHHUKa» MPOBOJAUTCS
B (opMe KOHTPOJbHBIX MEPOMNpPUITUNA (KOHMPO/AbHbIL ONpoC, OYeHKda, 3awjuma
npakmuyeckux u saAabopamopHblXx pabom  u np.), olleHWBaHHe (AKTHUECKUX
pe3y/IbTaTOB 00yUeHHUsI CTY/IEHTOB OCYII[ECTBIISIETCS TIPEIofiaBaTe/ieM.
OObekTamMu OlleHMBaHUS BBICTYIIAIOT:
- yuebHasi [AWCUUIUIMHA (aKTUBHOCTh Ha  3aHATUSX,
CBOEBPEMEHHOCTh BBITIOJIHEHUS PA3/IMUHbIX BUJOB 3a/laHUi, MOCE]aeMOCTh BCeX
BUJIOB 3aHSITUM 110 aTTeCTYeMOM AUCLIUIIIUHE);
- CTereHb YCBOEHUSI TeOPeTUYEeCKUX 3HAHWUU;
- YPOBEHb OB/aZIeHUsI TPAaKTUYECKUMM YMEHUSIMU U
HaBbIKaMM I10 BCeM BHUlaM yueOHOI paboThI;
- pe3yJibTaThbl CAMOCTOSITe/IbHOU PaboThl.
AKTUBHOCTb CTyZleHTa Ha 3aHSITUSAX OLeHMBAeTCs Ha OCHOBe BBITNIOJHEHHBIX
CTyZeHTOM paboT U 3aZlaHWii, MPeAyCMOTPEHHBIX [JaHHOW paboueil TporpaMMoit
MeXUCLIUTVIMHAPHOTO Kypca.

TumnoBskle 3aJaHusl A/IA MPOMEKYTOYHON aTTeCTal[UH
(KOHMpO/IbHBILI ONpoC, OYeHKa, 3auuma npaKmu4eckux U 1abopamopHbix pabom u np.)

1 PA3/JIEJI CTaTHKa.

Tema 1.1 OcHOBHBIE IOHATHUA U AKCUOMBI CTaTUKMH.

Bompocsl Ajis1 yCTHBIX (IMCbMEHHBIX) OIIPOCOB :

1 MarepuanbHas TOUKa.

2 AKCHUOMBI CTaTHKHU.

3 UeM xapakTepu3yeTcs Cua.

4 PaBHOZIEHCTBYIOL[ast CUJIA .

Tema 1.2 Ilnockas cucrema Cui

Bomnpocskl Ajisl yCTHBIX (IMCbMEHHbBIX) OMPOCOB @

1 Yto Ha3biBaeTCsl MI0CKOHM CUCTEMOM CXO/ISIIMXCS CHJI.

2 YcjioBUSI paBHOBECUSI TIJIOCKOUM CUCTEeMbI CXOSIIIIUXCS CUIL.

3 OnpejiesieHe paBHO/IEUCTBYIOIeN TJIOCKOW CUCTeMbI CXOZSIIUXCS CUJT.
4 CBs3U ¥ UX peakLyu.

SITapa cu1, MOMEHT mapbl CUJI.

6 MOMeHT CU/Ibl OTHOCUTEJIbHO TOUKU U OCH.

7 basouHble CUCTeMBI.

Tema 1.3 IleHTp TsIXKECTH.

Bomnpocsl A/isl yCTHBIX(MMMCbMEHHBIX) OMNPOCOB @

1 'me pacrosiaraeTcsi 1IeHTP TSKeCTH TTPOCThIX reoOMeTpUUecKux uryp.
2 LleHTp TsDKECTH CTaHJAPTHBIX MPOKATHBIX MPOQU/IEeN.

Tema 1.4 OCcHOBbI KHHEMAaTUKHU U JUHAMHUKH.
Bonpocs! A/151 yCTHBIX(MMMCbMEHHBIX) OIPOCOB:
1 OCHOBHbIE TOHATUSI KHHEMATUKHU.



2 CnocoObl 3a/1aHUS TBYDKEHUS.

3 Bubl ABU)KEHUS TOUKHU.

4 CpepHsisi CKOPOCTb, YCKOpPeHuUe.

5 OCHOBHBbI€ TTOHATHUS U aKCUOMbI JUHAMUKMU.
6 ITonsaTre o cuie MHEPLUK.

7 Tpuniun Janamb6epa.

8 MeTo/1 KWUHeTOCTaTHUKU.

3 OO6111e TeopemMbl JUHAMUKH.

2 PA3JIE/T COIIPOPTUBJ/IEHUE MATEPUAJIOB.
Tema 2.1 OcHOBHBIe 110/I0’KeHUSI TeOPUU CONPOTUBJ/IEHUA MaTepHasioB.
Bonpoce! A/151 yCTHBIX(MMCbMEHHBIX) OIPOCOB:
1 OcHOBHBbIE 3a/jauu COTPOTUBJIEHUS MaTepUasioB.
2 Metoabl pacueTa Haubojiee pacIpOCTPaHEHHBIX 3/IEMEHTOB KOHCTPYKLMM Ha
TIPOYHOCTb, >KECTKOCTb ¥ YCTOWUMBOCTH IPH OJHOBPEMEHHOM YyAOBJIETBOPEHUM
TpeOOBaHMI HAaZ|E)KHOCTH U SKOHOMUYHOCTH.
3 Hedopmaiiuu yripyrue M rjaacTuueckue.
4 OCHOBHBbIE TUIIOTe3bl U JOIYyLeHNUs.
5 Knaccudukaiiys Harpy3oK U 3/1eMeHTOB KOHCTPYKLIUU.
6 Cubl BHeIlIHUe U BHyTPeHHHUe.
7 MeTop, ceueHU: HaNpspKeHUe MoJIHOe, HOpMaJlbHOe, KacaTebHOoe
Tema 2.2 PacTskeHHe M CKaTue.
Bomnpochl A/isi yCTHBIX(NMMCbMEHHbIX) OMPOCOB:
1 XapakrepucTtuka gedhopMaLyu.
2 Dnropbl MPOJ0JIbHBIX CH/1. HopMasibHOe HaripsikeHue.
3 Onopbl HOPMaJIbHBIX HaTPsDKEHUH.
4 VcniblTaHus MaTepyasioB Ha PacTsDKeHWe U CKaTve MPU CTaTUYeCKOM Harpy>KeHUH.
5 HarmpsbkeHus 1ipefiesibHble, J0yCKaeMble U paCyeTHbIe.
6 Yi1oBue NIpOYHOCTH.
Tema 2.3 Cpe3 u cmsiTHe.
Bomnpocskl Ajisl yCTHBIX(MMMCbMEHHBIX) OMPOCOB:
1 OcHOBHBIe pacyeTHbIe MPeATIOChIIKMY MIPU Cpe3se.
2 Y cJi0BYe TIPOYHOCTH TIPU Cpe3e.
3 YcoBre NIpOYHOCTH TIPU CMATHU.
4 JloriyCcKaemble HarnpspKeHUs TIPU Cpe3e U CMSITHH.
Tema 2.4 CaBur u KpyueHue.
Bomnpochl A/isi yCTHBIX(NMMCbMEHHbIX) OIPOCOB:
1 YTo Ha3bIBaeTCs YUCTBIM CABUTOM?
2 3akoH ['yka npu casure.
3KpyTSIuii MOMEHT.
42010pbI KPYTALMX MOMEHTOB.
5 OCHOBHBbIE TUTIOTE3bI.
6 HanpspkeHue Ipy Kpy4yeHUU. YT0J1 3aKpyuUuBaHus.
Tema 2.5 V3ru6.
Bomnpochkl Ajisl yCTHBIX(NMMCbMEHHBIX) OMPOCOB:
1 OcHOBHbIe TIOHSITHS U OTIpe/iesieHust TIpU U3rube.



2 DIIOPBI MOTIEPEUHBIX CH/T U U3TH0AI0II[MX MOMEHTOB.

3 HopmaribHble 1 KacaTe/bHbIe HarlpsKeHust TIpy u3rube.

4 JlvHeliHbIe U YTJIOBbIe TIepeMellleHUs TIPU TPSIMOM H3rHrboe.

Tema 2.6 ConporusjieHHe ycTaaocTy. IIpoyHOCT IpH JMHAMHUYECKUX HarpysKax
Y cTOMUMBOCTB CKAaTBIX CTEPXKHEH.

Bonpoce! A/151 yCTHBIX(MMMCbMEHHBIX) OIPOCOB:

1 CoripoTtuBieHue yCTajaoCTy.

2 [TpOYHOCTH MpU AMHAMUYECKUX Harpys3Kax.

3 PacueT yCTOMYMBOCTU CKAThIX CTEPXKHEM.

3. Pa3gen

AETAJIN MAIIINH.

Tema 3.1 OcHoBHbBIe IOHATHUA U onipejenenus. CoeariHeHue JeTranend. Pa3beMHbIe
U Hepa3beMHbIe COeJMHEeHUS].

Bomnpochkl Ajisl yCTHBIX(MMMCbMEHHBIX) OMPOCOB:

1 IToHsiTHA ¥ OMpefie/ieHUs MeXaHU3MOB U MalllvH.

2 TpeboBaHwMs K ieTaisiM, COOPOUHBIM eZIMHUI[AM U MallIHHAM.

3 Ha3HaueHue /ieTasieli MaIlvH o0IIlero Tvria

4 Pa3zneMHble COeIMHEHUS JleTasei.

S5Hepa3beMHble coeJuHeHUs ieTasiel.

6 Knaccudukaiusi, cpaBHUTe/IbHasI OLleHKa.

Tema 3.2 Mexannueckue rnepeaayu.

Bomnpocskl Ajisl yCTHBIX(MMMCbMEHHBIX) OMPOCOB:

1 ITepemaun BpalliaTe/IbHOrO JBUKEHUSI.

2 Knaccudukaiysi 1 OCHOBHBIe IapaMeTphl Tiepe/jau.

3 JIoCTOMHCTBA , HeJOCTAaTKH 1 00/1aCTb TIPUMeHeHHsI Tiepe/iad.

4 Turbl CMa30YHbIX YCTPOKWCTB.

Tema 3.3 Basibl u ocu, onopsl. My TbI 4 pelyKTOpBI.
Bomnpochkl A/isl yCTHBIX(MMCbMEHHbIX) OMPOCOB:

1 Banbl ¥ ocy, WX BUIbl, HA3HaUeHre, KOHCTPYKL{US, MaTepuall.

2 Onopsl, K1accu@ukaiiys, KOHCTPYKI[UH.

306/acTh IpUMeHeHHUs B JieTajsiX U y3/ax MOoABHKHOTO COCTaBa
JKes1e3HOLOPOKHOI' 0 TPaHCIIopTa.

4 MybTbl, UX Ha3HaUeHUe U KnacCcupuKalus.

5 YcTpOWCTBO U NMPUHLUN JeUCTBUS OCHOBHBIX TUTMIOB MY(T.
6 MeToanka nmogbopa My®dT ¥ UX pacyer.

7 Tunbl , Ha3HauUeHWe U KaacCcUdUKalus pelyKTOPOB.

KpuTepum oneHKu:
«OT/IMYHO» - CTABUTCS 3a TaKWe 3HaHUS, KOT/a:
- CTyJIeHT 0OHapy K1BaeT yCBOeHHe Bcero 06beMa IMporpaMMHOT0 MaTepHrara;
- BbIJIEJISIET T/IaBHbIE TOJIOKEHUS B M3yUEHHOM MaTepuasie M He 3aTPYAHSIeTCS TpU
OTBeTax Ha BUJOM3MeHEeHHbIe BOIMPOCHI;
- He JIOTyCKaeT OLIMO0K B BOCIIPOM3BeIEHMM M3yUeHHOT0 MaTepuara.
«XO0POILIO» - CTABUTCS, KOT/1a:



- CTYJeHT 3HaeT BeCb U3yueHHbI! MaTepuar;

- oTBeuaeT 6e3 0cOOBIX 3aTPyJHEHUIA Ha BOTIPOCHI TIPero/jaBareJis;

- B YCTHBIX OTBeTax He JIOMyCKAeT Cephe3HbIX OIIMOOK, JIETKO YCTpaHseT OT/e/bHbIe
HETOUHOCTHU C OMOIIIBIO IOTOJ/THUTE/IBHBIX BOIIPOCOB Mpero/aBare/isi.
«y/IOBJIETBOPHUTE/TBHO» - CTaBUTCS 3a 3HAHUsI, KOT/ia:

- CTyfleHT oOHapy>KvBaeT YyCBOeHMe OCHOBHOTO MaTepuaja, HO HCIIbIThIBAeT
3aTpyZlHEHWe TIPU  €ero  CaMOCTOSITe/TbHOM  BOCTIpOM3BelieHHH U Tpebyer
JIOTIOJTHUTE/IbHBIX Y YTOUHSIIOLLMX BOMPOCOB Mpero/jaBaTelis,

- TIpeJIIOYMTaeT OTBeYaTh Ha BOMPOCHI, BOCTIPOU3BO/AILETO XapaKTepa U HCITbIThIBAET
3aTpyZAHeHe MPU OTBeTax Ha BUJOM3MEeHEHHbIE BOTIPOCHI,

«Hey/IOB/IeTBOPUTE/NILHO» - CTaBUTCS, KOTJAa Yy CTy/leHTa WMEHTCS OTAe/bHbie
TipeZicTaB/ieHUsi 00 U3y4eHHOM MaTepuasie, HO Bce ke OoJibIliasi YyacTh MaTepuasa He
yCBO€Ha.

4 CamocTosiTe/IbHasi padoTa CTy/IeHTOB
1 PA3JIEJI CtaTuKa.
Tema 1.4 OcHOBbI KHHEMAaTUKHU U JUHAMHUKH.
TeMbl JOK/1a/I0B UM TPe3eHTalLui:
«OCHOBBI KHHETOCTAaTUKU»

2 Pazpen COIIPOPTUBJ/IEHUE MATEPUAJIOB

Tema 2.3 Cpe3 u cmaTHe

TeMbl JOK/1a/{0B WM MPe3eHTal{ui:

«Cpe3, OCHOBHbIe pacyeTHble TMpPEeANOChUIKH, pacyeTHble (OpPMYJIbl, YCIOBUE
MMPOYHOCTHN».

«CMmsTHe, yCII0BHOCTU pacyeTa, pacueTHble (hOpMyJibl, YCI0BHE TIPOYHOCTHY.
«[loryckaemble HarpspKeHUs], yC/I0OBHE TIPOYHOCTU»

Tema 2.6 ConporuB/ieHue ycTasiocTy. IIpoYHOCTH NPU JUHAMHYECKUX Harpy3Kax.
Y cToluMBOCTh OKAThIX CTEp)KHeH

Tembl A0K/1a/10B WU NPe3eHTalMu:

«JMKIbI HATIPSDKEHUI».

«YCTa/I0CTHOE paspylleHye, ero IIPUUrHbL U XapakTep».

KpuBas ycranocty, ripefiesl BBIHOC/JIUBOCTH».

«®PaKTOpBbl, BIUAIOLIME Ha BeJIMUUHY TIpejie/ia BBIHOCUBOCTH».
«KoadduimeHT 3araca BbIHOCTUBOCTH

«[ToHsiTHE O AIMHAMMYECKUX Harpy3Kax».

Cusibl UHEPLIMM MIPY pacyeTe Ha [POYHOCTHY.

«/luHamMnueckoe HamnpspKeHUe, AUHAMUUeCKU KO3 PULIeHT».
«KpuTnueckasi cuia, KpUTHUECKOe HarpsbkeHue, THOKOCTh».

«DopmyJia diisiepar.

®opmyna SAcUHCKOro».

Kareropuu ctep>xHeli B 3aBUCUMOCTH OT THOKOCTH»

Pa3pen 3. leraim mauivH

Tema 3.3. Banbi u ocu. Onopbl. My ThI ¥ peyKTOpbI

TeMbl JOK/1a/{0B /M Npe3eHTalui:

«Basbl ¥ ocy, UX BHU/IbI, HA3HaUeHWe, KOHCTPYKLMs, MaTepyasm.



«Ha3HaueHue u Knaccuukanys MoAUIMITHUKOB.

«OCHOBHBI€ THITbI CMa30YHbIX YCTPOUCTB»

«My@TbI, UX Ha3HAUEHUE U KIaCCUPUKALIUSI».

«YCTPOUCTBO U MPUHLIUM JIeMCTBHUS OCHOBHBIX TUIIOB MY(T»
«MeToauka rnos6opa My@dT U UX pacueT».

«PefyKTOpBI: TUIIBI, HA3HAUEHUE, KIaCCUPUKALIUS»

KpuTepum onjeHKHu

«OTJIMYHO»- 3a/IaHNe BBITTOTHEHO B TI0/IHOM 00béMe Ha 100%, MaTepHast IMOTHOCTBIO
COOTBETCTBYET TeMe, U3/I0’KeHUe YETKOe, OTBEThI Ha BOMIPOCHI MCUEPIIbIBAOILIHE.
«X0pouIoO»- 3a/laHve BbINoJIHEHO Ha 70%, WU3/I0KeHHWe HeTOuHOe, CTYJeHT
3aTPYAHAeTCS TIPU OTBeTax Ha BOIIPOCHL.

«y/I0BJ/IETBOPUTE/JIbHO»- 3a/laHe BbINIO/JIHEHO Ha 40-50%, u3/ioxeHWe marepuasia
BbI3bIBaeT 3aTPy/JHeH1e, OTBeThbl Ha BOIIPOCHI 3aTPYAHEHHBIE WA OTCYTCTBYIOT.
«HEeY/I0B/IETBOPHUTE/IbHO»- 33/laHNe He BBITIOJHEHO B MIOJTHOM 0OBEMe.

5.3ajaHuA Ha IPaKTUYeCKHe 3aHATHUSA
BapuaHThbI 3a/iaHuii BLIOWPAIOTCS CAaMUM TIperiofiaBaTesieM /JIsl KaXKJOTO CTY/leHTa

Pasgen 1 OCHOBBI TEOPETUUYECKOM MEXAHUKU

Tema 1.2 I1nockas cucrema cuil

ITPAKTUYECKOE 3AHATUE Nel

Tema 3anaTusa: OnpesesieHUe PaBHOAEUCTBYIOLIEN MIOCKOU CUCTEMBI CXOSALLIAXCS
CWI aHA/IMTUYECKUM U TeOMeTPUUeCKUM CIIocoOamH.

Ilesb 3aHATHA : U3YUUTH CIIOCOOBI CIOXKEHUSI IBYX CHJT M Pa3/IoKeHUe CUJTbI Ha
COCTaBJISFOIIHE , TEOMETPUUECKUN ¥ aHATUTUUECKUN CTIOCOOBI OTIpeie/ieH s
PaBHO/EHCTBYIOIEN CU/IbI, YC/IOBUSI PABHOBECHS TJIOCKOW CUCTEMbI CXOZSAIIUXCS
CUJL.

[1nockast cucteMa CXOASIIMXCS CUJI UMeeT JiBa yC/I0BHSI PaBHOBECHS:

1. 'eomeTprueckoe ycioBUe: TJIOCKAsA CUCTeMa CXOAUXCS CAT HAXOAUTCS B
PaBHOBECHH, €CJIA CUIOBOW MHOTOYTOJIbHUK 3aMKHYT, T. €. PAaBHOJEUCTBYHOLIIast
paBHa HYJIO. 2.
AHanuTHYeCcKoe yCJI0BHeE: TJI0CKast CUCTeMa CXOASIINXCS CUJI HAXOAUTCS B
PaBHOBeCHH eC/iv afrebpanyeckre CyMMbI TIPOEKLUA BCeX CUJI CUCTEMbI Ha OCH X U Y
paBHbI Hy/rO. Y’ Fix =0 Y’ Fiy =0

3AJAHUE : Vicnonb3ys cxeMy puc. 1 a , onpefie/IuTh paBHOIEUCTBYIOLLYIO
CUCTEeMBI CUJL.
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ITapameTp BAPUAHT

1 2 3 4 5 6 7 8 9 10 {11 (12 |13 (14 |15
F ,kH 12 8 20 3 6 12 | 8 20 |3 6 12 | 8 20 |3 6
F, ,kH 8 12 5 6 12 8 12 5 6 12 | 8 12 5 6 12
F; ,kH 6 2 10 12 15 6 2 10 12 15 |6 2 10 12 15
F, ,kH 4 10 15 15 3 4 10 15 15 |3 4 10 15 15 |3
Fs ,kH 10 6 10 9 18 10 |6 10 |9 18 10 |6 10 |9 18
o, , rpaj 30 0 0 15 0 30 |0 0 15 |0 30 {0 0 15 |0
o, , rpaj 45 45 60 45 15 45 |45 |60 |45 |15 |45 |45 |60 |45 |15
o3 , rpajg 0 75 75 60 45 0 75 |75 |60 [45 |0 75 |75 |60 |45
o4 , rpajg 60 30 150 | 120 | 150 |60 |30 |[150|120|150 (60 |30 |150 | 120|150
o 5, rpaj 300 | 270 | 210 [ 270 | 300 {300 | 270|210 (270|300 1| 300 (2702101 270 | 300

PACUYETHBIE ®OPMY/JIbI
PaBHO/jelCTBYIOIIIasA CUCTEMbI CHJI.
n n
Fy=VF%5, +F4, ; Fyx =2 Fyix 3 Fyy =2 Fsy

0

rae Fy« , Fyy - Npoekuuu paBHOJEUCTBYIOLEH HAa OCU KOOP/AWHAT;

Fsix 5 Fyiky

0

- MPOEKLIMM BEKTOPOB-CUJ/I HA OCU KOOpJWHAT.

cosay x =Fyx /Fy,

TZle Oy x - YTOJl PABHOJENCTBYHOLIEH € 0Cb0 OX.

YcioBue paBHOBecus.

ZFZkX =0

LFzw =0




Ecu nisockasi cucteMa CXOZSAIIUXCST CUJT HAXOJUTCS B paBHOBECHH, MHOTOYTOJIbHUK
CUJI 10JDKeH ObITh 3aMKHYT.

ITPUMEP 1 OnpejesneHue paBHO/eUCTBYIOII[eH CHCTEMbI CHJI.
OrnpezieMTh  paBHOJEMCTBYIOLYHO IUJIOCKOM CHUCTEMbl CXOJSIIUXCS — CHUII
aHaTUTUUeCKUM U TeOMeTpUuecKuM criocobamu ( puc.1).
Hano : F1=10kH ; F, =15 kH; F ; = 12kH; F, = 8kH; Fs = 8 kH
oa; =30°% a, =60° asz =120°; a, =180 °; as =300 °;

Peuienue
1 OnpepenuTh PAaBHOAEHCTBYIOIIYI) aHA/THTHYECKHM CII0COO0M.

F 1x = 10* cos30 °= 8.66 kH
F>. =15 * cos60 °= 7.5 kH;

F 3 = -12% cos60 °= -6 kH Fs« =) F5 i«
Fix =- 8%= -8 kH
Fs« =8 * cos60 °= 4kH Fy . =6,16 kH

F 1y = 10* cos60 °= 5 kH
F,, =15 * c0s30 °= 12,99 kH;

F3 =12*%c0s30°=104kH Fy, =) Fsy

F4y =0
Fs, = -8 * cos30 °= - 6,9kH Fy,=21,49 xH
Fy=V F% , +F%, Fy=V 6,16° “21,49% = 22,36 kH

cosay x =Fyx /Fy, cos ay x = 6,06/22,36=0,2755 «ayx =74°

2 Onpee/TUTH PaBHOAEHCTBYOIIYIO rpadHYecKUM CriocoooMm.

C moMo1bio TpaHCopTHpa B Maciitabe 2 MM = 1 KH cTporM MHOTOYTOJ/IEHUK CHJT
( puc. 1 6). ViamepeHreM oripezie/isieM MO/yJIb PABHOJEHCTBYIOIeH CHITbI U yTOJT
HakJIOHa K ocu OX.

Fy .~ 22 kKH Oy x =73°

Pe3ysibTaThl pacueToB He [JOJ/DKHBI OT/IMYAThCS Oomee ueM Ha 5%



Fyaw - Fyp *100% < 5%
FZaH

CpenaThb BBIBOJ, IO padoTe:

Tema 1.3 IleHTp TsKECTH

ITPAKTNYECKOE 3AHATHUE Ne 2

Tema 3anaTusa: OnpejesieHrWe LEHTPA TSDKECTU CeUeHHs, COCTABJIEHHOrO U3
CTaH/IapTHBIX MPOKATHBIX MpoQuiien

Ilean pabotsl : OmnipeiesieHye 1jeHTPa TSHKECTH 3aZlaHHOTO CeueHust

Cunia, C TIOMOLII0 KOTODOW TeJ0 TIPUTATHMBAeTCs K 3emse, Ha3bIBAETCS
CUJIOU TSDKECTHU.

LleHTpOM TSDKeCTM Tejla Ha3blBaeTCsl LIEHTP MapasulesibHbIX CUJI TSXKeCTU BCeX
3J7IeMEHTapHbIX YaCTHL] TeJia.

LleHTp TSDKeCTM eCTb reoMeTpuuecKas TOUKa, KOTOpas MOXKeT JiekaTb BHe Tejl
(HampuMep KO/bL[0, LIUIUHAP C OTBEPCTUEM).

KoopauHaThel 1leHTpa TSDKeCTH Tejla Haxo[AaT 10 TeM >Xe (opMysiaMm, UTO U

KOOPAWHATHI LEHTPA IMapa/l/ieJIbHbIX CHUJI, d UMEHHO!

T L. T e 1 S
E:’:DGE-’“ i—olGiyi) i—plGLZT)
n : n : n :
Y6, — X Gi ., — L' Gi
=0 3 ZC_ =0 3 ZC_ =0

Xc= ;
rae Gi : - cuia TSDKeCTH KaKA0U 3JIeMeHTapHOM YaCTHLIbI TeJla;

Xi; yi; zI: - KOOpAUHATBI YaCTULIBI
o Gl
=0 7" — cu/a TsKeCTH BCero Teja.

Ecm Teno mpefcraBisieT cob6oil OJHOPO/IHYIO TUIACTHHY TOMIMHON h, To cuna
TSDKeCTH 3/IeMeHTapHOM YacTHlibl, BeIpaXkeHHast uepe3 ioijazib OyieT paBHa:

T, Gixi ¥ Sixi ¥ Sivi

1 : . . . w
Xe= Zizoll ; x = Isi ; y.= LS Si — nioniaib 37IeMeHTapHOW YaCTULbI

MeTo bl onipe/iesieHUs LIEHTPa TsHKeCTH.

1.  Merop pa3buenus.

OTOT MeTOZ, 3aK/IF0UaeTcss B TOM, UTO TeJi0 Pa30MBAIOT Ha HaWMeHbIIlee YKCJIO
yacTel, CU/Ibl TSPKECTHU U TI0JIOXKeHUe 1[eHTPOB TSKeCTH KOTOPBIX WM3BECTHBI, TOC/Ie
yero NpUMeHsIIOT TIpUBe/ieHHbIe Bbillie (hOpMY/Ib.

2. Metoz oTpuLiaTe/IbHBIX MacC.

OTOT MeTOo/, 3aK/IF0YaeTCsl B TOM, UTO TeJlo, UMerolriee CBOOO/IHBIE TTO/IOCTH T10/1ararT
CTUTOIITHBIMM, @ MacCy CBOOOHBIX IMOJIOCTeN CUUTAIOT OTpUliaTe/bHON. Bua dhopmyit
[71s1 oTipeZieJieHrst KOOPAUHAT LieHTpa TSDKECTH TeJia TIPU 5TOM He MEeHSIeTCSl.




TakuMm o6pa3om, TIpU OTpeZie/ieHUH IIeHTpa TSKeCTH Tejla, UMelolero cBoOoAHbIe
TI0JIOCTH, C/eflyeT TPUMEHSTh MeTo[, pa3dueHHs, HO CUWTaTh MacCy CBOOOJHBIX
TM0JIOCTeH OTPULIATE/IbHOM.

3ajgaHue:
OrnpefieMUTh 1[eHTP TSDKeCTU TJIOCKOW (PUTYPBI, UCT0/Ib3YSI TTepeUrCcIeHHbIe MeTO/bI.
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BapuaHt

B.mv [1001110] 120{130{140] 150 | 160] 170] 180 | 190
&wvv | 60| 70| 80| 90[100| 110 | 120{ 130 140 | 150
Hwvv | 80| 90| 100{110]{120] 130 | 140] 150] 160 | 170
/r. MM 50| 60| 70| 80| S50] 100 | 110] 120] 130 | 140
Rmv 20| 25| 25| 30| 30| 40 40 50| 50 60




[Tapametp BapuaHt

11112] 13|14 15] 16 17 18| 19 20
B.vv  [100]110] 120{130{140] 150 | 160] 170] 180 | 190
&wm | 60| 70 80| 90[100| 110 | 120{ 130{ 140 | 150
Hwvv [80] 90| 100{110]{120] 130 | 140 150] 160 | 170
[r.MM 50| 60| 70| 80| 90] 100 | 110} 120] 130 | 140
Rmv 201 25| 25] 30| 30| 40 40 50| 50 60

Tema : 1.4 OcCHOBBI KHHEeMAaTHKH U JUHAMUKH.
IMMPAKTUYECKOE 3AHATHUE Ne3

Tema 3anuaTusa: KunemaTtuka Touku. [loctpoeHne rpadMKoB yCKOpPeHUs U MY TH.
Ienp 3aHaTusa: HayuuTbcs onpefesisiTb BUJ, [ABWXKEHUs] TOYKUA TI0 TrpaduKy
3AJAHUE : Onpefenuth BUJ, ABWKEHUS] TOUKU Ha KaXAOM ydacTke rpaduka

CKODOCTH.

BAPUAHTBI
1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15
Ne rpaduxoB
1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15

[Ipumep BeITIO/IHEHHUS:

V m/c

60

40

0 5 10 12 14 tcek
1)Soa=Vot+ a.t® =8 *25/2=100(m) - paBHOYCKOPEHHOE

2
a-[ = VE_VQ
t = 40/5 =8 m/c?

2)S = Vt=40*5=200(m) - paBHOMepHOe
a:= V-V, -60-40
t 2 =10 m/c?

3)Sgc= Vot + a. t® =40%*2+ 10*4/2 = 100 (m) - paBHOYCKOPEHHOE

2




4)S cp - Vot - a, t* =60*2- 30*4/2 = 60 (m) - paBHO3aMe/|IeHHOe
2
a= V-V, -0-60t /2 = -30 m/c?

BAPMAHTHI I'PA®UKOB
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CaenaTh BBIBOJ T10 pabore:



2 Pa3zpen COIIPOPTUBJ/IEHUE MATEPHUAJIOB

Tema 2.2 PacTsiokeHHe U C)KaTHe.

ITPAKTUYECKOE 3AHSATUE Ne 4

Tema 3aHATHA: PacueT MaTeprasioB Ha TMPOYHOCTH MPU PACTSKEHUU U CKaTUU
Iens 3aHATHUA: HAYUUTbCA CTPOMTH 3IIOPbl  TPOJOJBHBIX CUI U
HOpMaJ/IbHBbIX  HalpsDKeHWUW, OrpeJe/siTb pa3Mephbl MONepeuyHbIX CeueHUU
CTyreHuaToro Opyca, Harpy>KeHHOTO PACTSITUBAIOIIUMU CUIaMHU.

Homep cxewmsbl, uncioBsle 3HaueHuss F\ u F,, a Takxke IUIOLaJd IOINEepeUHbIX
ceueHUM A; U A, 04151 pa3TIMUHBIX BApUAHTOB yKa3aHbl B Ta0/. 1 u 2
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Puc. 1

HoMmep cxeMpl, YnCIIOBEIe 3HAYeHHs F) M F, a Taioke TUIOMIAKH TIONEPEUHBIX
CEeUuEHMIt A i A, I8 pa3snHIHEIX BApHAHTOB yKa3aHsl B Tabi. 1 1 2.

TaGnuua 1
BapuadTi Hgﬁ:é.a 1 BapuaHTe: HE:::;? 1
1,11,21, 31 I 6,18, 26, 36, VI
2,12,22,32 ] 7,17,27,9r | W
3,13, 23,33 ]| 8,18, 28,38 Vil
4,14, 24, 34 v 9, 19,29, 39 X
"5, 15,25,35 v 10, 20, 30, 40 X




Tabnuuya 2

BapuanTui Fi, kH Fy kH A, om? Ay, cm?
1-10 5.6 9,2 04 0.6
11-20 1,2 3.6 0,5 1,9
21-30 24 . 6.5 1,2 3,2
31-40 12 8 0,9 | 2,4

METOJUYECKHE YKA3AHUA

Muorye sneMeHTHl MAIIHH, COOPYXEHHI, KaHaThl, TPOCHI, DEMHH, uerm
¥ 1. ., MCTILITEIBAIOT AeOPMALIMIO PACTIKEHHS (cxcams) ¢

.’Bnemm' KOHCTPYKIIUH, WINHA KOTOPOTOo ropasao 60nblLIe €ro MoNepeyHBIX
pa3MepoB, HasbiBaeTcAa OpycoM (crepskneM). IIpu pabore Opyca HA pacTAXEHUE
{cxxarre) B ero IMOIEpeYHbIX CEYEHWAX BO3HUKaeT npomoneHas cwia N. Ilpo-
JoJIBHAas cHiia B rro6oM cedeHHH Gpyca paBHa anre6paniecKoi cyMMe IPOeKIuH
Ha ero NPOAQJIBHYIO OCh BCEX BHEIIHUX CHJI, NEHCTBYIOIMX Ha OTCEYEHHYIO YacTh:

N=ZF;.

Ilpasuno 3naxoe 042 NPodonshbix cun: TIPH PACTSXKECHUM NPONONBHAA CHia
NOJOXHUTENbHA, IDM CXaTHM — OTpULaTenbHa (puc. 2).

/ a) A 6)
“ “3
“ “
v F ] F
f - <
7 Z
Vs ]
A A
N(+) F N(=) F
Puc. 2

IIpu pacTsxeHHH (CxaTHu) Opyca B €ro NMOINEPEYHbIX CEYEHMAX BO3HUKAIOT

HOPMANBHEIE HANPSIKEeHUS
o= NJA,
rae A — IIoWank MONEPEYHOro ceueHUs bpyca.

Jns HOpMaNbHEIX HaNpsoKeHWH NpUHAMAETCS TO KC TIPAaBMIO 3HAKOB, YTO
¥ IJIs IPOAOJIBHBIX CHIL.

HsmeHeHHe WIMHE 6pyca (YILIMHEHHE WIK YKOPOUY€EHNE) PaBHO ajirebpantyec-
KO# CyMMe YUIHHeHUI (YKOPOUYEHY) €10 OTAENBHAIX YIACTKOB U BHIYMCIIALTCS
o dbopmyne Iyka:

' N,
EA4

roe V;, ;1 A; — COOTBETCTBEHHO IIDOLO/IbHAA CHJIA, UTHHA M IJIOLIAAE CEYCHHS
B IIpefenax Xaxnoro yyacrka Spyca a ¥ — Mopyns NpoJoNibHOK YIIPYIOCTH Ma-
Teprana (i ctany E = 2 - 10° MIla).

Caenath BBIBO/, T10 pabore:



ITPAKTUYECKOE 3AHATHUE Ne 5

Tema 2.4 CABUT U Kpy4eHUe.

‘TeMa 3aHATHA: PacueTsl HAa IPOYHOCTH U K€CTKOCTb IIPU KPyUYeHUH

Ilenib paboThbl: HAYUUTHCS TIPOBOJWTH pacueThl BajioB Ha TMPOYHOCTh U
JKeCTKOCTb TIpU KPYUYeHUU.

3AJAHUE. [1ng crampHOro Bajna (puc. 1) MOCTPOUTh 3MOPY KPYTALMX MOMEHTOB;
ornpefeNUTh AWAMETP Bajla Ha KaXKJOM y4yacTKe W TOJHBbIA Yrojl 3aKpy4WBaHUSI.
aHHBIe /11 pa3/IMUHbIX BApMAHTOB YKa3aHbl B Tab1. 1.

MoiHoCT, Ha 3y0uaThIX Komecax mnpuHats P, = 0,5P; ; P; = 0,3 P,
P4:0,2 p 1

Ykazanue. IlosyueHHOe pacueTHOe 3HaueHHe AuamMeTpa (B MM) OKPYIJIUTL [0
O/mKaiiiero 0oJIbIeTo UKcIa, OKaHuMBarolerocs Ha 0, 2, 5, 8, wm mo CTC-B 208-

75.

{ P P P P
P

Py ;
DS S A e~ Vas

l 0,33\{*L{},5M ! 0,9%

P Py Py P

| 04m | 0,3um

YV P P P P
& _ =

[ 0,5Mm | 0,3m |




Tabmmija Nel

Bapuan- |Cxema |, pag/c |P, kBt |Bapua |Cxema Ha|o, P,, kBT
ThI Ha DUC. HTbl __|puC. 1 pan/c

1, 11,1 24 12 18 20|6, 16,| VI 60 30
21 2,| 1II 48 14 60 26 7,| VII 36 22
12, 22| III 30 17, 27| VII 50 26

3, 13, 1 40 8, 18,| IX 28 10
23 4, V 25 28 9, X 62 16

YcnoBre NpOYHOCTH IPU KPYYEHUH Ty = MEKD < [Typ]
Wp

rie Wp — 1oJisipHbIi MOMEHT COTIPOTUB/IEHUSI CeUeHusI

[tp] — OTIyCKaeMoe KacaTe/lbHOe HampsbKeHue

KpyTsiuii MOMeHT onpejie/isieTcs 1o popMmyiie :

Mkp =P
Q)
rae P - MOIOHOCTBb, W — YIVIOBdsA CKOPOCTb

Cpenatb BBIBO/, 10 paboTe:

Tema:2.5 N3I'Ib

ITPAKTUYECKOE 3AHATHUE Ne 6

Tema 3ansaTus: [TocTpoeHue 3MHOp MOMEPeYHbIX CUJT U U3TUOAIOIIMX MOMEHTOB
Ilenb padoThI: HAyuWTHCS CTPOUTH OSMIOPHI TIOTIEPeUYHBIX CUJ W U3TUOArOIIMX
MOMEHTOB,.

BAOAHUE. [Ins 3ajaHHOW [BYyX OIOpHOW Oanku (puc. 1)

orpeJie/IUTh peakliuu Orop, MOCTPOUTD 3MHOPhI TIOMIEPEUHBIX CUT U

nsrubaromux MomeHTOB. [Togo0parh U3 yC/IOBUS TIPOYHOCTU Ha

n3rub pa3Mepbl TIOTIEPEUHOr0 CeUeHUsi MPSIMOYTOJIbHUKA WU

Kpyra, NpyHAB A8 npsiMoyrosibHUKa h = 2b. Cuurarts [a,] = 150

MITa.

IaHHBIe 7151 pa3/TMUHBIX BApUAHTOB YKa3aHbl B Ta0/I. 1.

KpyueHuem Ha3bIBalOT TakKoW BHWJ HarpykeHusi Opyca, mpyd KOTOPOM B €ro
TIOTepPeYHbIX CeYeHUsIX BO3HUKAeT TOMBbKO OJJUH CHUIOBOM (DAKTOpP — KPYTSAIIUU
MOMeHT M,p.

KpyTsiiijuit MmoMeHT M,, B TIPOM3BOJILHOM TIOTIEpEUHOM ceueHUWH Opyca paBeH
airebpanyeckoii CymMMe MOMEHTOB, IeUCTBYIOIIUX Ha OTCeUeHHYIO YacThb Opyca.



KpyTslLlMii MOMEHT CUMTaeTCs TOJIOKUTENBHBIM 10 YacCOBOW CTpejiKe U
OTpULIATEIbHBIM — TIPOTUB YaCOBOM CTPEJIKU
Tabmura 1
BapuaHTBI Ne pucyHka F, kH F,, kH M kH ™M
1,11,21 I 10 5 25
2,12,22 II 12 8 20
3,13,23 111 30 15 30
4,14,24 v 18 20 40
5,15,25 \Y% 16 22 35
6,16,26 VI 15 24 45
7,17,27 VII 8 10 8
8,18,28 VIII 4 14 6
9,19,29 IX 10 10 12
10,20,30 X 5 8 3
I, VI :
Mw—b - rT Y % F MA> . IAR7 %
;7,77 ) T.Fz /%; b }7,4,]7% F T %’ b
5 c $s
r_l,JM l 3,2M ( 1,8 M J 1.5M 3,0M J—I’SM
R _ 7z %
Il &ﬁ g ; VII F ¢ e
2 g% T
mrﬁ 5 S
2.0Mm = 2,6 M 2,4 M L6M | 2,0Mm 1,6 M
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Puc.1
Caenath BBIBO/J, T10 pabore:

3Pa3pen JETAJIN MAILIVH

Tema 3.2 MexaHuuecKkue nepejaum

INTPAKTNYECKOE 3AHATHUE Ne 7

Tema 3ansaTus: 3yOuaras Tiepejaua.

Iless pabdoThI: yryiyOUTh M 3aKpeIuTh 3HaHUS 10 TeMe «3yOuaTas repefiada» IMyTeM
TPaKTUUeCKOTrO pellieHrs 3aay.

3ATAHME. PaccuuTath Ha KOHTAaKTHYIO TIPOYHOCTb KOCO3yOYIO I[W/IMHAPUYECKYIO
3ybuaTyro mepefauy /s TIPUBOZA JIEHTOUHOTO KOHBeliepa. /laHHbIe /1Sl pa3/UuHbIX
BapMAHTOB yKa3aHbI B Ta0OJI. 1.



Tabmuia 1

BapuaHTt P, kBt | n, 06/MuH N, 00/MHH p,rpaz HB
1 10 1Q00 250 10 300
2 14 1400 350 8 250
3 8 1400 440 12 300
4 5 1800 450 10 300
5 12 1200 300 10 200
6 20 750 250 15 220
7 40 1000 200 20 280
8 30 3000 600 10 350
9 4 1500 500 10 300 -
10 3 720 180 10 320
11 2 625 125 15 350
12 7 800 200 12 250
13 15 500 125 12 270
14 20 600 150 10 300

Bapuant | P, kBr n, 06/mMuH n, oOMuH | p.Ipag HB
15 28 1200 400 10 280
16 36 850 170 10 350
17 40 3000 1000 10 300
18 18 2500 1000 12 250
19 50 1500 750 16 270
20 100 800 400 20 260
21 20 1600 400 15 300
22 22 3000 750 15 250
23 45 1500 300 10 280
24 500 575 115 10 270
25 3 2500 500 10 300
26 10 2400 800 10 300
27 12 1200 400 10 250
28 16 1600 400 12 250
29 80 1100 220 16 280
30 80 1700 420 14 300




METOANYECKUE YKA3AHUA
Heob6xoaumMo TBEp/IO YCBOWTB, UTO TaKOe MOAYJ/Ib U UTO B KOCO3y0oii repejaue
2 Moy /si: HOpMaJibHBIM U TOpPLIEBOM. B 0CHOBe pacueTa J1eXXUT HOPMaJIbHbIA MOy /Th
my,
[TpumMep. BoImoHUTE pacueT KOCO3y0oi Tiepejauu, eC/iv 3a/JaHbl CIeyIOIIHe
rapaMeTphl:
P,=10kBrT;
n;=1000 06/MuH;
n,=400 06/MuH;
HB=300;
B=20°.
Peinenue. 1. CocraBnsem
KMHEMaTUYeCKyr cxemy (puc.l)
2. OnpepesnisieM I0MyCKaeMoOe KOHTAaKTHOE HallpsyKeHWe C y4eTOM, UTO KOJIeco U
IIIeCTepHS BLIMTOTHEHBI W3 OHOTO  MaTrepuasia v C OJUHAKOBOM TepM0o0OpabOTKOM.
[Tpenen BEIHOCUBOCTHU

0, =2HB +70 =20 300+ 70 = 670 Mlla

H
[ornyckaeMoe KOHTaKTHOe HarpsiKeHue
o 670
o, ]= 210 = 22 = 600 Mila

S

oL
I'ne Sy=1,1 — k03 duULMEHT 3araca MTPOYHOCTH 110 KOHTAKTHBIM HaIpsKeHUSIM.
3. OnpepensieM nepeaToOyHOe OTHOLLIEHUE:
om0
n, 400
4. OnpefiesisieM YIVIOBble CKOPOCTHU:
7 n, _ 314 ¢1000

)

W = = 105 pag/c
' 30 30 paA
Mecrepust
o 105 ]
a)z - 1 _2’5 —42 pa/:[/C i X L n]."TIf
5. Ompeyie/isieM BPALLAOLIe MOMEHTBI: = e ;
Ha 6bicTpom Bany 2
Jy
3 3 °
r Z10R 1000 10 goh gy oz
), 105 \ Tk} e =
Ha trxom Bany . i B =
T.=Tiin = 95,2-2,5-0,96= 228,5 Hm KOIIECO//""

YuurtsiBag, yto KII/I nepenauu "

n=nsn., =098 -0,99°=0,96;
rae N 5=0,98 — KI1/] 3y6uaroii mapei; N n=0,99 - KII/I ofHO# Mapkl MOIITMITHUKOB.
1. Ompenensiem TpebGveMoe MeX0OCeBOe PACCTOsSIHUe 3yOuaToii repefaunl a :

TK,,
Q0= 4300 (i +1) o|——1 Lo
l/}ul UH



rae Kug— ko3dduiivieHT HepaBHOMEPHOCTU Harpy3ku kosec; ¥,=0,42 : 0,8 —
K03 ULMeHT MUPUHBI Koseca (15 nmpsiMo3yosix konec W,= 0,2 : 0,4).
[Ipy cummeTpuyHOM pacrionokeHuu Konec Kpp=1,03 .
[Tpuaumaem, W= 0,5.
[MopcraBnsiem 3HaueHusi ( oOpaTuTe ocoboe BHUMaHUe Ha pa3MepHOCTh: T1=95,2
H-m,
[61]=600 MITa=600 -10° ITa) :

95,2 1,03

4300 (2 5+1) 3 =0,132
o= \/0, 502, 50600 +10 °)

Okpyr/sieM 0 CTaHAapTHOIO pa3Mepa U puHUMaeM
a, =140MmM.
CraHjapTHbIe pa3smMepbl MeKOCeBOI'0 paCCTOSAHUS TIPUHUMAKOTCS U3 psAZia uuces
50, 63, 71, 80, 90, 100, 112, 125, 140, 160, 180, 200, 224, 250, 280, 315, 355,
400, 450, 500, 560, 710, 800, 900, 1000.
7.0npegensieM HOpMa/bHbIM MOJY/Ib 3allelJIeHUS:
m,=(0,01+0,02) a,=(0,01+0,02)-140= 1,4+2,8 mm.

Ilo cranpapTy npuHMMaeM m,=2 MM.
Mopyns uMeeT ciieyrolye cTaHAapTHbie 3Hauenusd : 1; 1,25; 1,5; 1,75; 2; 2,5; 3;
3,5; 4; 5; 6; 8.
8. OrmpenesnisieM unco 3yobeB. CymMmmapHOe umciio 3yObeB

_2a,cosfp _ 2 140 *094

z =132
> m 2

n

(mo 3aganuto f=20°, cos20°=0,94).
Yucso 3yObeB IieCTepHU
zy _ 132

7, =— =
Yisl 25 +1

Yucno 3yObeB Kosieca

Z1 =75~ Z1:132-37:95
YTouHsieM nepesaToyHoe YUCIO:

z, 95

Pacxoxzenue HesHauuTeNIbEY == = - = 257
2

CKOppeKTHpyeM yroJl HaK/IOHa 3vObes :
VA m
cosp =2z M _ 132 22 443
2a, 25 +1

Yron HaXOAuM I10 Ta6J'II/IL[e Bpa,qﬂca NJIN C TIOMOIBKO KOMITBIOTEDA.

9. OmipezienisieM TeoMeTpuUeCcKre pa3Mepsl Kosec. JlnameTpbl HauaabHBIX

OKDY’KHOCTeU
mz 2 37
d = = =
" cosp 0,943
d, = My _ 2 0% 200 mm
cos 5 0,943




YTOouHsIeM MeykoCceBoe NacCTOTHUe
_d, +d, _ 80 +200

y = 140 mm
2

a

Pe3ynbTaT nonyvyaeTcsi paBHbIM PUHATOMY CTaHJapTHOMY pa3Mepy ,

C/ie[JoBaTe/IbHO pacueT BBIMIOTHEH BEPHO.
[TnameTphbl OKPY>KHOCTEH BBICTYTIOB
dai= di+2m,=80+2-2=84 mm,
da= d>+2m,=200+2-2=204 mm.
[lnameTpbl OKPY)KHOCTeH BrauH _
dri=d;-2,5m,=80-2,5:2=75 mm,
dr=d>-2,5m,=200-2,5:2=195 mm,
ITTupuHa Koseca
b,= ¥,-a,=0,5-140=70 mm
1151 KOMIIeHcallii HeTOYHOCTeM MOHTAa’Ka LIeCTepHs ie/1aeTCsl HeCKOIBbKO IIUpe:
b= b,+10=70+10=80 mm.
BricoTa rosioBku 3yba
ha = mp== 2 mm.
Bricora HOXKH 3yba
h=1,25m, = 1,25 -2= 2,5 mm.
[TosiHast BBICOTA 3y0a, paBHas I1yOHHe Bpe3aHUs MPH Tofpe3Ke 3yOheB,
h= hs+h=2,25m,=2,25-2=4,5 mm.
HopmanbHbIit 11ar
Dn=1tm,=3,14:2=6,28 mm.
PajiyanbHbIN 3a30p B 3alel/IeHUH
cr=hs- h,=2,5-2=0,5 mm.
BoKoBOM 3a30p B 3aljellyieHUuH
6=0,05m,=0,05-2=0,1 mm.
2. BrruepuuBaem cxemMy 3auerieHust (puc.2)

CenaTh BBIBOJ TT0 paboTe.

Kpurepuu orjeHKu



«3ayeT» CTaBUTCS B CJlyyae, eCid BCe TeOpeTUUeCKHWe BOIPOChI M TMpaKTHUeCKUe
3a[jaHUs1 PacKpbITbl U pellieHbl MOJHOCThbIO. [Ipy BBINOMHEHWH MPAKTUUeCKOIo
3aZlaHusl CTYJieHT 000011 paHee yCBOeHHble 3HAHWSI U CJejiall CBOM BBIBOZABI. K
3ajlauaM MpUBe/IeHbI TIOSICHEeHUS], TTIOCTPOeHbI Tpaduku (e 3To TpedyeT ycIoBue)

«He3auer» CTaBUTCA B TOM Cjydae, eC/id TeOpeTUYeCKHe BOIIPOChbl He PaCKpbITHI.
3agauu perieHbl Ha 50%.

JIaGopaTopHbIe PadOTHI

Tema 1.2. Ilitockas cucreMa MpoOU3B0OJIHLHO PACHO/I0KeHHBIX CHIL.

JIaGopaTopHoe 3aHaTHE Nel

Tema 3aHaTus: OnpesienieHVe TJIABHOTO BEKTOpa U TJIaBHOTO MOMEHTA TIPOM3BOJILHOM TMIOCKOH
CHUCTEMBI CHJI.

Iless paboThl — mpou3BecTy rpaduueckoe U aHaTUTHUECKOe TIpyBeieHre (YTIpOoIleHue) TUIOCKOM
CUCTeMbI IIPOU3BOJILHO PACI0/IOXKeHHBIX CUJT K JaHHOW TOUKe; TIPOBEPUTh OTBITHBIM MTyTeM
TJIaBHBI MOMEHT Y BeJIMUMHY TJIaBHOT'O BEKTOPA; BBISIBUTH MMPU3HAKK YPAaBHOBEILIEHHON CUCTeMbI

CHUJI.
b e 5_,:-" /
R & \ .
ot &4/ \J’: _
/ LN 7z >
= ‘ S— A‘ - '.«'
/ — : 3
LY e /
-~ _— N Oy
‘a e ":, M
Pucynok 9

. TeopeTnueckoe 06ocHOBaHMe. B peasbHbIX YC/IOBUSIX K TeJIy MOTYT ObITb IIPUJ/IO’KEHBI CUJIB,
TIPOM3BOJILHO PacIio/ioXKeHHbIe Ha MI0cKocTU. Ha puc. 9, a mokasaHa cucteMa CUj, TMHUAU
JeliCTBYSI KOTOPBIX He NepeceKaoTcs B O/JHOM TOUKe U He Napasiie/lbHbl MeXly co00i. DTo U eCTb
NIpY3HAaKY TIPOU3BOJIBHO PaCIo/IoXKeHHOU cucTeMbl cuil. MccneoBaHre TakoW CUCTeMbI CUJT
HauMHAKOT C NIPYBe/IeHUs] CUJI K TOUKe, JieXkalllel B TOU ke MJIOCKOCTH.

B o611ieM ciiyuae jaHHast CUCTEMa CHJT 3aMEHSIeTCSl SKBUBAJIEHTHOM CUCTEMOM, COCTOSIIEH 13
OJJHOU CH/Ibl — TJIaBHOTO BeKTOpa R' 1 0IHOM Mapbl, MOMEHT KOTOPOU Ha3bIBaIOT IVIaBHBIM M O M €
H T 0 M Mg 3a/JaHHOM CHUCTeMbI CHUJT OTHOCUTENILHO 1ieHTpa npuBegenus O (puc. 9, 6).

[TpuBeeHME TVIOCKOW CUCTEMBI CHJI K TaHHON TOUKe MO>KHO TTPOU3BO/IUTH IBYMSI CITOCOOaMHU:
rpadUuecKuM U aHaJTUTUUECKUM.

[TocnesoBaTenbHOCTD [eCTBUM ITPU ONpefie/leHnH IJ1IaBHOIO BeKTOpa aHa/lorM4yHa TOM, KOTopast
yKa3aHa B Tabs1. 1 u 2. OnpesiesieHre TJIaBHOTO MOMEHTA CHCTEMbI CUJT OCHOBAHO Ha TTpaBHUJIe
CJIOYKEeHUsI 11ap CWJI: MOMEHT pe3yJ/IbTUpYIOLLlel aphl paBeH aarebpanyeckoil cyMme MOMEHTOB
3a/laHHbIX CUJI OTHOCUTEJILHO TOUKU 0:



M,=M,+M +...+M, =Ph, + P,h, +...+ Ph, tane M, — ryiaBHblii MOMeHT, Hm; Pi — 3a/jaHHbIe
cuinbl, H; hi— ompesku nepneHivKy/sipoB,
OMYLLEHHBIX U3 TOUKU MPUBE/I€HHS Ha IMHUIO [JeHCTBUS CUJI, M, CM, MM.

[TocnenoBaTenbHOCTD AeCTBUM NTPUBE/IEHHS K TOUKe MJIOCKOM CUCTeMbI TTPOM3BO/ILHO
pacIio/ioyKeHHbIX CUJT YKa3aHa B Tabul. 5

Tabsuria 5

[TocnenoBaTenbHOCTD AeMCTBUM TIPUBE/IeHHS K TOUKe TJIOCKOM CUCTeMbl IIPOM3BOJILHO
PacIionoXXeHHbIX CHJ

Neri/mt HaumeHoBaHue oneparui

1 M306pa3uTtb cxeMaTUUeCKH Teso U
3a/IaHHBIE CUJIBI

2 Bribpatb Touky nipuBefieHust 0 B
IIJIOCKOCTH IeUCTBUSA Cuil. [Ipunoxxuts B
Touke O 7iBe IPOTHBOIIO/IOKHBIE

—<
cunel 1w F> | paBHbIe mo Mofysiro

cuie F W HallpaBJ/IEHHBIE TT1apd/lJIE/IbBHO

eil. AHaZIOrMUHbIe ornepaLyy MPOM3BeCTH
JJIs1 BCEX N CUJ

3 N3 Touku ripuBeseHusi O BOCCTaHOBUTh
TepreHuKY/IsIpbl K TMHUU JeUCTBUS
KaKZ0W cuibl. OTMeTUTh OTPEe3KH 3TUX
TepreHIUKY/ISIpOB h; KaK Ijieun CUil
OTHOCHUTEe/LHO TOYKU 0. OTMeTUTH
YyepTOUYKaMHM CHJIbI, 0Opa3yrolye mapy.
BenuuuHy nsieya hi U3MepUTH 110 UepTeXy
W/ BBIYUC/IATh aHATUTUYECKU

4 s cuctembl CXOAALLUXCS CUJ,
TpUBe/IeHHbIX K TOuKe O, MOCTPOUTh
CUJIOBOM MHOTOYTOJIbHUK U HAaWTH TJ1aB-
HBIM BEKTOP R' Kak reoMeTpuuecKyro
CyMMY 3TUX cuI (cM. Tabs. 1) win
BbIUMC/IUTh BEJIMUMHY Y HallpaBeHUe
IJIaBHOT'O0 BEKTOPa MEeTO0M IPOEeKLUU JI ,
_ I oryiaBHOrO BekTopa meToziom
[Tpoekiuii

5 [TpousBecTu anrebpanyeckoe CI0KeHHe
MOMEHTOB Tap CWJI, T.e. HAWTHU TJIaBHbIU
MOMEHT CUCTEMBI CHJI OTHOCUTE/ILHO
BbIOPAHHOTO 1[eHTpa MPUBEIEeHUS.

6 = —
Insa cnydas, korga & 7#0-Mo #0g Rl




BOCCTAHOBUTH MepIeH/IUKY/ISP

. d =M,/Rl
AJIMHOU , depe3 KOHeL 3TOro

OTpe3Ka MPOBeCTU JIMHUIO,
napannensuyto RU, u Ha sToit muumn
OTJIO’KWUTb BEKTOP PaBHOJENCTBYIOLLIeH
cunel R | mpuueM uHus ab JIO/DKHA
pacrosnaraTbCsi OTHOCUTETBEHO TOUKU O
TakK, uTOOBI paBHOZIEHCTBYIOIIast cuna R
C03/laBajia MOMEHT TaKOor0 >Ke
HaripaBJjieHus1, Kak Mg

[Tpu npuBeZieHUH CUJT K KaKOH-TMO0 TOUKe, TJIOCKOCTH MOTYT BCTPETUTHCS CIeAyIOIIYe CyJau:

—M
a) cUCTeMa CWJI IPUBOAUTCS K I[JIABHOMY BEKTOPY U [JIaBHOMY MoMeHTy: R 70-Mo =0

6) cucrema .CUJI IPUBOJIUTCS K OIHOM PaBHOZENCTBYIOL[eN — TJIaBHOMY BEKTOPY CHUCTEMBI:

_n
R #0,M, =0

o R —o.M
B) CHCTeMa MPUBOJUTCS K Mape CUJl, MOMEeHT KOTOPOW paBeH rJlaBHOMY MOMEHTY: =0,M, =0

o = o
Ha puc. 9, 6 mokasaH ryiaBHbIil BeKTOp R 0 ¥ rJIaBHBII MOMEHT iy =0

[Tpou3BeJeM 3KBUBajIeHTHOe ITpeo0Opa3oBaHye IJIaBHOTO MOMEHTA TaKUM 00pa3oM, YToObI MOZY/Tb

d =M,/Rl
cui1, 06pa3yroLuX Tapy, ObUT paBeH MOJYJIIO T7IaBHOTO BeKTopa. [Ipy 3TOM 1/1e4o Taphl o

Pacnonoxxum Tapy CuJI Tak, yTOOBI CH/Ia OblIa HallpaBJ/IeHa B CTOPOHY, ITPOTHUBOIIO/I0XKHYIO
— 1r
; a

I sf:-""*J‘
2 .

=

P

rJIaBHOMY BeKTopy. [Ipu 3ToM B Touke O OKa)KyTCsl []Be CHJIbI -~ B3aWMHO
MPOTUBOIIO/IOKHBIE, PaBHbIE 110 MOJYJIH0 M HanpaBJ/IeHHbIe 110 OJHOU NPAMOU. TakK Kak 3TH CUJIbI
ypaBHOBeIIIeHbI, UX MOXKHO 0TOpocuTh. CieZioBaTe/IbHO, OTHOCUTE/TLHO TOUKH O; cUCTeMa CHUil
rpuBe/ieHa K OHOW PaBHOZENCTBYIOLEH.

Takum o6pa3oM, B TOM C/Tydae, KOT/ia TJIaBHBIN BEKTOD U TJIaBHbII MOMEHT He PaBHBI HYJIIO, MOYKHO
HAWTH TaKyIO JIMHUIO, B/IOJIb KOTOPOM BCSI CUCTEMA CUJT MOXKET ObITh ypaBHOBEIIIEHa O/JHOM CHJIOM.

HEOGXO,Z[I/IMI)IM " OCTATOYHBIM YC/JIOBHMEM PABHOBeCHUA CHUCTeMBbI CHJI, TIPOMU3BOJIBHO
PAacCIi0/IOKEHHBIX B IMJIOCKOCTH, ABJJIAETCA PaBE€HCTBO HYJIIO I'NITABHOI'O BEKTOPA U I''IABHOI'O MOMEHTAa
—0

OTHOCHTe/ILHO M060ro LeHTpa npusegenus: K =0-Mo =0

OKcrnepuMeHTasnbHasi IpoBepKa NpaBU/IbHOCTH OTpe/ie/ieHHs] [JIaBHOTO BEKTOpa U IJIaBHOTO
MOMEHTa T/IOCKOUW CUCTeMBbI TTPOM3BOJILHO PACIIO/I0XKEHHBIX CUJT MOXKeT ObITh IPOM3Be/ieHa Ha
yCTaHOBKe, MO3BOJISIFOIIIel BOCIIPOM3BECTH 3a/JaHHbIe CHJIbI U Napbl CUJ M HAXOUTb BeJTMUMHY U
HarpaB/ieHUe YpaBHUBAIOLEN CHJIBL.

Y cranoBka ass ucnbiTanus. CxeMa yCTaHOBKH OKa3aHa Ha puc. 8. OCHOBHBIMU JleTa/IsIMU
YCTaHOBKM SIBJISIFOTCS JUCK | C OTBEPCTUSIMU U TPY3UKU 2, CO3/al0lliye 3a[JaHHYI0 CUCTEMY CHIL.
Tpebyemoe HarpaB/ieHUe CUJT IOCTUTAeTCsl YCTaHOBKOM MO/BWKHBIX OJIOKOB 4, uepe3 KOTOpbIe
TepeKUHYThI THOKYe HUTH, COeIMHEHHbIe C TPY3UKaMU U KPIOUKaMU 3, BCTaB/IeHHBIMU B OTBEPCTHS
Ivcka. ['1aBHBIM BEKTOP ypaBHOBEIIMBAETCS peakKLivel nasblia 5. Y paBHOBEIIUBAIOLHA MOMEHT



CO31d€TCA Ir'Py30M, YCTaHOB/IEHHBIM TdKNM 06p330M, yTOOLI MOMEHT €r0 OTHOCUTEILHO TOUKU OCH
BpallleHHsA JUCKa ObLT PaB€H I'NlaBHOMY MOMEHTY CHUCTeMbI CHJI OTHOCHUTEJ/IbHO 3TOM >Ke TOUKHU U
HaripaBJ/IeH IMTPOTHUBOIIOJJIOXKHO.

[Mopsifok BeiroiHeHUs: paboThl. O3HAKOMUTBCS C YCTPOMCTBOM YCTaHOBKHU /IS
3KCIIePUMEHTaIbHOTO MCC/IeJ0BaHMsI MJIOCKOW CHCTeMbI ITPOM3BO/IbHO PaCloOKeHHbIX cujl. B
OTYeT 3aIM1caTh BeJIMUMHY W HalpaB/ieHue CUI, 00pa3yrolux JaHHyo cucreMy. CucTema Cum
BbIOMpaeTcs 1o Tabs1. 6 B COOTBETCTBUM C BAPUAHTOM 3aJaHusl. LIeHTp ripuBeieHUs [Jisi BCeX
BAapUaHTOB 3ajaHus — Touka O.

[TocTpouTs B MaciuTabe 3alaHHY0 cucTeMy cu. [Ipou3BecTu Bce HeOOXOUMbIe TIOCTPOEHUS ISt
onpejeneHus TJIaBHOTO BEKTOPA Y IVIaABHOTO MOMEHTa OTHOCUTE/IbHO [JaHHOM TOUKU 8 TOU
TI0C/Ie/JOBaTeIbHOCTH, KOTOpasi yKa3aHa B Tabs1. 5. OripefieniTh rpaduuecky BeTMUUHY U YTOJT
HaKJ/IOHA IJIaBHOT'O BEKTOpa, YNC/IeHHOe 3HaueHNe 1 HarpaB/leHue, [IaBHOIO0 MOMEHTa.

BbIunc/inTh BeJIMUMHY M HallpaB/ieHHUe I71IaBHOTO BeKTOpa U IJIaBHOIO MOMEHTA aHa/IMTUUeCKU.
CpaBHUTH pe3yJ/ibTaThl, [10Jy4YeHHble rpauueckiuM 1 aHa/IMTHYeCKUM criocobamu. PacxoskzeHue
Me>Ky BeJTMYMHAMM, TI0/TyUeHHBIMH [JBYMS Pa3/IMYHbIMU Criocobamu, He T0/DKHO TpeBbiath 10%,
B [IPOTMBHOM CJlyuyae HY>KHO ITPOBEPUTb NIOCTPOEHUSI U BLIUMC/IEHHUS U BBISIBUTH OLLIMOKY.

B 3aBucMMOCTH OT 3HaYeHUI [71aBHOTO BEKTOPA Y TJIaBHOTO MOMEHTA OIpeie/IUTh
YPaBHOBELLIMBAOLLYI0 CUCTeMY CUI. B ToM ciydae, eciv r/1aBHbIM BEKTOP U IJIaBHbI MOMEHT

TIOPO3Hb He PaBHbI Hy/O, T. e. K #0-Mo #0 'yality nunuio melicTBUA paBHOEACTBYIOIEH CHUIIBL.

[Tpou3sBecTH 3KCNIepUMEHTAIbHYIO POBEPKY TMOJTyUeHHBIX pe3y/bTaToB. B aHHOM paboTe
L[EHTPOM TMpHBeieHus BeIOMpaeTcst Touka O, jiekaliasi Ha OCHA HeTO[BUKHOTO Tasbija 5 (CM. pHC.
8). Ha 3TOM »e masblie CBOOOJHO YCTaHOBJIEH AMCK /, TIO3TOMY TJIaBHBIH BEKTOD Bcerja OymeT
ypaBHOBellleH peaklyeli nasibLia.

YroObl ypaBHOBECHTH I'/IaBHBI MOMEHT, C/Ie[lyeT IPH IMOMOIIY TPy3a MPUIOKUTD K AUCKY MOMEHT,
YKC/IEHHO PaBHBIN ITABHOMY MOMEHTY M, HO HallpaB/IeHHbIA B TIPOTUBOTIOIOXKHYIO CTOPOHY.

7]
EC/Y r1aBHBIN BeKTOP U I7IaBHBIA MOMEHT He paBHbl Hy/mo & 70-Mo #0 5qnapnyio cucremy cun

MO>KHO YPaBHOBECUTDb OJIHOM cuyion (cM. Tabs. 5, 1. 6). B 3Tom ciiyuae mpy TTOMOIIH

rpy3a 6, Kprouka 3 U Mo/BKHOro 6710Ka 4 (cM. puc. 8) K

JUCKY 1 TIpUK/Ia/ibIBaeTCs .ypaBHOBeILIMBalOIast Cuia TpebyemMol BeIMUMHbI U HarlpaB/ieHUs.
Oruert o pabore. 1. Homep BapuanTa 3aganus (o Tabs. 1.6)... Macirab cun Kp=...H/MMm; Maciitab
JMUHeNHBIX pa3mepoB. V306pakeHue 3a/JaHHOM cCTeMbl cu/l. [laHHbIe:

P, =0 =Xy =an¥) =
P, =.,a =.,x, =..,y, =...
Py =@y —eosXy =iy Yy =

Touka rpuBefieHus]. ..

2. TlpuBesieHye 3a/laHHON CUCTEMBI CHJIT K TOUKe (CM. Tab. 5) — rpaduueckoe, aHaTUTHUECKOE.
3. BesinuriHa ¥ HaripaB/ieHUe TJIaBHOT'O BEKTOPA U IVIaBHOTO MOMeHT-Ma, orpe/ie/leHHbIX
rpaduUeCcKUM M aHAJIMTHUECKUM CITIOCOOaMHU:

4. CpaBHeHHe pe3y/ibTaToB, M0JyueHHbIX IpaduuecKiM U aHaJIMTUUeCKUM CIIocobamMu:

5. Oripeie/ieHue TT0JI0KEHUS TMHUM IeACTBUS paBHOZEUCTBYOMEeH cumbl R (cm. Tabm. 1.5, 1. 6)
JJ1s CTyvasi, Korza.

Boluncnenne paccTosiHvs OT LieHTpa MPUBeIeHUs 10 JIMHUU [1eMCTBUS PaBHO/€HMCTBYIOLLIEH;

6. Cxema mpubopa /151 3KCTiepuMeHTa/IbHOM MPOBEPKU I'JIaBHOTO



BekTopa R' v ri1iaBHOro MoMeHTa M.

7. BBIBOJ, O COOTBETCTBUY Pe3y/IbTaTOB, [10/Iy4YeHHbIX paCYeTHBIM U
OMBITHBIM Iy TAMMU.

8. OTBeTbl Ha KOHTPOJIbHBIE BOIIPOCHI.

Tema 2.4. CABUT U KpyueHHe

JlaGopaTopHoe 3aHsiTHe No2

Tema 3anaTusa: OnpejeneHue ArMamMeTpa Baja U3 yCI0BUS IIPOYHOCTU IPY KPYUYeHUHU.

ITesb padoThl: HAYYUTHCS BBINTOJIHATH IPOEKTUPOBOUHbBIE Y TIPOBEPOYHbIE pacueThl KPYIJIoro
Opyca A/isi cTaTU4eCKy OTpe/ie/IMMBIX CUCTeM, TIPOBO/IUTH MTPOBEPKY Ha KEeCTKOCTh.

11 cTanbHOrO Basia KpPyrJioro ronepeyHoro CeYeHus Onpee/IuTb 3Ha4ueHUs! BHEIIHUX MOMEHTOB,
COOTBETCTBYIOIIUX Tepe/iaBaeMbIM MOIIHOCTSIM, ¥ YPaBHOBeILIeHHbII MOMeHT (Tabm.7.1 u
Tabs1.7.2).

ITocTpouTs 31r0pYy KPYTALLIMX MOMEHTOB I10 J/IMHEe Basla.

OnpezienUTh AXiaMeTpsl Bajia [0 CeYeHUsIM U3 pacueToB Ha NPOYHOCTb U )KeCTKOCTb. [TomyueHHbIN
O0/TBILINIA pe3y/IbTaT OKPYTJIUTD /10 O/IV>KakILero 4eTHOTO WM OKAHUYMBAKOIIIETOCS Ha 5 yKcra.
[1pu pacueTe MCI0/Ib30BaTh C/e/yIOlIME JaHHbIe: Bajl BpalllaeTcs C YTJIOBOM CKOPOCTHIO 25 paji/c;
Marepuasl Baja — CTaJjlb, [IoIyCcKaemMoe HarpsbkeHve KpydyeHus 30 MlIla, mozysb yripyroctu npu

capure 8 « 10* MIla; fonycKaeMblii yros 3aKpy4rBaHus | Po 1=0,02 pag/m.

[IpoBecTu pacuet fJig Bajia KO/IbLIEBOro ceueHus, NpuHsas ¢ = 0,9. CuenaTte BBIBOJBI O
11es1ec000pa3HOCTH BLITIO/IHEHUS Bajia KPYT/IOr0 WK KOJbLIEBOTO CeueHus, CPaBHUB IJIOIIA 1
TIOTIepeYHbIX CeYeHUH.

Teopemuueckoe 060cHo8aHue

KpyueHreM Ha3bIBaeTCs Harpy’keHue, Py KOTOPOM B TOTIEPEYHOM CeUeHHH Opyca BO3HUKAeT
TOJIbKO OJJH BHYTPEHHUM CUI0BOM (DaKTOp — KPYTSALLMMA MOMEeHT. BHeIlIHUMU Harpy3KaMy Tak>Ke
SIBJISIFOTCS [iB€ TIPOTUBOIIO/IO’KHO HaTlpaB/IeHHbIe Mapbl CUJL.

Pacripegenenue KacaTenbHbIX HarpsbKeHUH M0 CeUeHUI0 Npy KpyyeHuu (puc. 7.1)

KacaresibHOe HanpspkeHve B TOUKe A:

-4

‘71) |

(7.1)

rie A — paccTosiHYE OT TOUKHU A 710
IIeHTpa CeueHusl.
YC0BHe POYHOCTY TIPH KPy4eHNU!

_M, 2
TK _W— S[Tk} Wp = N0,2d3
P : 16 (xpyr), (7.2)
3
w, =" (1- ¢2)
16 (xk0716110), (7.3)

rae My — KpyTALIUM MOMeHT B ceueHuH, H-m, H-MMm;

W, — MOMEHT COMNPOTUB/IEHHs TIPU KPYUYEHUH, M>, MM;

[T«] — JomyckaeMoe HamnpspkeHde py Kpyuerun, H/m?, H/mm?.
IIpoekmupogouHblii pacuem, onpede/ieHuUe pasmMepoe NONEePeuHo2o ceyeHust



Ceuenue — KpyT:

Ceuenue — KOIblO:

0,2(1 — e*)[m]’
(7.4)
rje d — Hapy)KHbIW [UaMeTp KPYTJI0or0 CeueHMs;
dgn — BHYTPEHHUU [jMaMeTp KOJ/bLIEBOrO CeueHus; ¢ = dpx/d.
OnpedesieHue payuoHajaAbHO20 pacno/10ceHuUs Kosjec Ha 8asny
ParoHanbHOe pacrosio)keHre Kojiec — pacriosioykeHre, Mpy KOTOPOM MaKCUMajbHOe 3HaueHHe
KPYTsLlero MOMeHTa Ha Bajly — HalMeHblllee U3 BO3MOXKHBIX.
[171s1 5KOHOMUM MeTaslia cedeHue Opyca peKOMeHyeTCsl BBIIIOJTHUTh KOJIbLIEBBIM.
Ycno8ue ycecmkocmu npu KpyuyeHuu

_Mk
% =gy <]

; GR04E (7.5)

rae G — MOJy/ib YIIpyrocTy npu capure, H/m?, H/mMm?;

E — Moy yrpyrocTy npu pactsokednu, H/m?, H/mm?.

[po] — pomyckaemslit yron 3akpyuuBanusi, [@o] = 0, 54-1 rpazg/m;
J, — TIO/ISIPHBIN MOMEHT UHEPIIUKU B CeUeHuH, M*, MM".

TTd4 4 4 3‘217]]
‘J?}G_[(p?]’ Jp_ﬁ""oﬁld (prr)a dz s
nd? 327,
Jp = —(1 — ¢*) (xonsuo); d> § —2—.

IIpoexmupogouHblii pacuem, onpedeseHue Hapy’cHoe ouamMempa ceyeHust
ITopsidok eébino/siHeHUst paGombl
1. TlocTpouTs 3MIOPY KPYyTALMX MOMEHTOB I10 J/IMHe Basla /i/Isl Ipe//10KeHHO! B 3a[jaHUH
CXeMBl.
2. BriOpaTb paijiioHaIbHOE PACIoIoyKeHe KOoJieC Ha Baly U JlaibHeHIIIe pacueThbl TPOBOJUTh
JJ/1s1 Bajia C palOHaIbHO PacCIio/IOKeHHBIMU LIKUBAMU.
3. Omnpegenuth MOTpeOHBIE JaMeTPhl Bajla KPYIJIOrO CeYeHHsl M3 pacueTa Ha MPOYHOCTb U
YKeCTKOCTh 1 BbIOpAaTh HaMOOJIbIIIee U3 TIOyYeHHbIX 3HAUeHWH, OKPYTJIMB BeJIMUMHY JraMeTpa.
4. CpaBHUTB 3aTpaThl MeTa/ula JJIs Cy4asi KpyIJIoro U KOoJIbLieBOro ceueHui. CpaBHeHHe IIPOBeCTH
IO I/IOLLA/ISIM [TOTNePeYHbIX CeYeHUI BasloB.
[Tro1a1u BasoB paccynTaTh B Hanbosiee Harpy>keHHOM CeueHHH (110 MaKCUMa/lbHOMY KPYTSLIeMy
MOMEHTY Ha 3I0pe MOMEHTOB).
KoumposabHbie gonpochl
Kakue fehopmariiyi BO3HUKarOT IIPU Kpy4YeHHH?
Kakue runotesb! BBIOIHAIOTCS NP ehopMaLiii KpyueHUs?
N3mensiroTcs /v JyIMHA U [aMeTp BaJjla 110Cjie CKpyYuBaHus?
Kakuie BHyTpeHHUe CH/OBbIe ()aKTOpPbl BO3HUKAKOT IPU KPyUeHUH?
Uro Takoe paljuoHa/bHOE PacIio/ioyKeHue K0JI0C Ha Baly?
Yro Takoe MoJISIPHBIM MOMeHT MHepLun? Kakoi (pr3ryeckuid CMbIC/I UMeeT 3Ta BeTMYuHa?
7. B Kakux euHuULIaX U3MepsieTcs?
ITpumep ebino/iHeHUs
st 3apanHoro 6pyca (puc.7.1) MOCTPOUTS SMMOPbI KPYTSILLMX MOMEHTOB, Pal{MOHATbHBIM
pacrosioykeHneM LIKMBOB Ha Basly JOOUTHCS yMeHbIIeHHs 3HaUeHHs] MaKCUMaJIbHOTO KPYTSILIEro
MoMeHTa. [ToCcTpouTh 3M0py KPYTALMX MOMEHTOB I1PpY PaljUOHA/ILHOM PaCIIO/IOKeHUH LLIKUBOB.
W3 ycnoBUsl IPOYHOCTH OIpesie/IUTh JyUaMeTphl BaJIOB /I/Is1 CIUIOIIHOTO U KOJIBLIEBOTO CeUeHUH,

ds

—4=0,5
TIPUHSIB C = d . CpaBHUTB TI0/TyUeHHbIe Pe3y/IbTaThl 10 MOTyYeHHBIM TIOIAZsiM
roriepeyHbIX ceyeHui. [t] = 35 MITa.

Uk whE



Pewenue
1. Tonb3ysice MeToAOM ceuenuid. Ornpe/iesisieM KPyTsALe MOMEHTBI Ha yuacTKax Basia
(puc.7.2). Ceuenue 1 (puc.7.2a): I ;=my=400I -1
CeueHue 2 (puc.7.20): I ,,=m,+m, =800I -I

Ceuenue 3 (puc.7.3B): I ;3 =my+m,+m =1000I -1
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2. Crpoum 5M10py KPYTSAILIMX MOMEHTOB. 3HAUeHUs KPYTALLMX MOMEHTOB OTKJIa/[bIBaéM BHU3
OT OCH, T.K. MOMEHThI OTpHLaTe/ibHble. MaKcUMaabHOe 3HaueHue KPyTSIero MOMeHTa Ha
Bajty B 3ToM ciayvae 1000 H-m (puc.7.1).

3. Bribepem parjpioHabHOE PacIioyioXKeHHe IIKUBOB Ha Basy. Hanbosiee 1iesiecoobpa3Ho Takoe
pa3MellieHye IIKUBOB, P KOTOPOM HaMOOJIBIIIME TTOI0KUTE/IbHBIE U OTPUIAaTe/TbHbIE
3HaYeHUs KPYTSIMX MOMEHTOB Ha yJ4acTKax OyZyT M0 BO3MOXXHOCTH OJJUHaKOBBIMU. M3
3TUX COOOpaKeHUH BeyIUH IITIKUB, epegatoiiuii momeHT 1000 H-M, momeljaroT 6mmke K
LIEHTPY BaJia, BeJloOMbIe LIKMBbI 1 ¥ 2 pa3MellaroT cieBa OT Beaylero ¢ momentoM 1000
H-M, mkuB 3 octaetcs Ha ToM ke MecTe. CTPOUM 3MTIOPY KPYTALLIMX MOMEHTOB MPU
BbIOpAaHHOM PACIIOI0KEHUH IITKUBOB (pHUC.7.3).

MakcuManbHOe 3HaueHHe KPYTSIIero MOMeHTa Ha Basly TTpU BEIOPAHHOM PACIo/IOXKEHUU IIIKUBOB —
600 H*wm.
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4. OmnpejensieM AuaMeTphI Bajia 10 CeUEHUsIM TIPH YCIOBHH, UTO CeueHHe — KPyT. Y C/IoBUe

T, =M, /W, <[7,]
Mk

TIPOYHOCTH MPY KPYUYEHUHU:
WyZE—

7
MoMeHT CONpOTHUB/IEHUS KPYUEHUIO: 7]



~400-10°

W, =11,4-10%1 1 °
600-10°
L=———=17,1.10°1 1 °
3
:M=5’7.103i i3
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OmnpeziensieM MaMeTPhI Bajia 10 CEUEeHHUsIM:

zd? 16W
W, = ;d =3 u
16 T
16-11,4
d = 81L4 5545
3,14
471
d =217 44055
3,14
d1=316'5’6=31,0ii
3,14

=401 1 =451 1 =35 i
OKpyrisieM Moj1y4eHHble 3HaueHUs: 4, =40 , 4, =45 , G =30

5. OnpezensieM JuaMeTphl Bajia 110 CeYEHUsIM TPY YCI0BUM, UTO CeUeHHe - KOIbLO

i=a/ =05
b

MoMeHTEI CONPOTUBIIEHUs OCTar0TCs TeMu Xxe. [1o ycioBuro d

3

z-d
W, = ( 1-c* )

[TonsApHBIM MOMEHT CONPOTUBJIEHUS KOJIbLIA: 16
dopMmyiia [i/1s1 orpeesieHUsl Hapy>KHOT'O iMamMmeTpa Bajla KOJIbLIeBOI'O CeUeHust:

1
=
-c
Pacuet MO)XHO TTPOBECTH 110 (hopMmyIie:

[lrameTpsl Bajia 10 CeYeHHUsIM:

d/ =10, —21bd 596
3,14(1-0,5%)

g, =10, —2171 — =451 1
3,14(1-0,5)
d3/:10316.—5,64=32,0ii
3,14(1-0,5)

Hapy)KHbIe AraMeTphI Bd/ld KOJIBLIEBOTI'O CeYeHUs ITPAKTHYECKH He U3MEHW/INCh.

. d/=40,0i1 d/=46,0ii d.=350ii
[1711 KOJIBI|EBOTO CEUeHUs: ! , 2 , 3

6. [lns BIBOZle 006 SKOHOMHH MeTaJlia, TP 1epexo/ie Ha KOJIbLieBOe ceueHre, CPaBHUM
riouaau ceyeHui (puc.7.4)
[Tpu ycnoBuu uTo ceueHue — Kpyr (puc.7.4a)

7zd?
A=
4
Cru1omHoe KpyTJjioe ceueHue:
3,14-40°

=" " —1256ii°
A 4

2
:3’14—45:1590i i 2



2
_ O3S _gio3i7

fi= dw/ =0,5
[1pu ycioBuy, 4TO CeueHUe — KOJIbLO, d (puc.7.46)
_xd® xd; nd’

A (1-¢’)
4 4 4
KosnbnieBoe ceuenue:
2
A =M(1—0,52) =942i1°
2
A =M(1_0,52) =12421 1 °
2
a=31435 (1-0,5%) =72911?
CpaBHI/ITEJILHaH OLI€HKa pe3yJ/IbTAaTOB:
A_A_A_ L,
A A A

CnezoBaTe/bHO, TPU Miepexo/ie C KPYroBOro Ha KOJibLieBOoe ceueHre SKOHOMUsI MeTasljia 1o Becy
cocTasurt 1,3 pasa.
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Tabauna 7.1
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Taomuna 7.2
BapuauTt ITapameTpel
a=b= | P1xBt| P2kBT P3,kBT
C, M
1 1,1 2,1 2,6 3,1
2 1,2 2,2 2,7 3,2
3 1,3 2,3 2,8 3,3
4 1,4 2,4 2,9 3,4
5 1,5 2,5 3,0 3,5
6 1,6 2,6 3,1 3,6
7 1,7 2,7 3,2 3,7
8 1,8 2,8 3,3 3,8
9 1,9 2,9 3,4 3,9
10 2,0 3,0 3,5 4,0
11 1,1 3,1 3,4 4,1
12 1,2 3,2 3,3 4,2
13 1,3 3,3 3,2 4,3
14 1,4 3,4 3,1 4,5
15 1,5 3,5 2,8 2,9
16 1,3 2,1 2,6 3,1
17 1,4 2,2 2,7 3,2
18 1,5 2,3 2,8 3,3
19 1,6 2,4 2,9 3,4
20 1,7 2,5 3,0 3,5
21 1,8 2,6 3,1 3,6
22 1,9 2,7 3,2 3,7




23 2,0 2,8 3,3 3,8
24 1,1 2,9 3,4 3,9
25 1,2 3,0 3,5 4,0
26 1,3 3,1 3,4 4,1
27 1,4 3,2 3,3 4,2
28 1,5 3,3 3,2 4,3
29 1,4 3,4 3,1 4,5
30 1,9 3,5 2,8 2,9

KpuTepum oneHKHu

«3aueT» CTaBUTCA B C/lyuyae, eC/IM BCe TeOpPeTHYeCKUe BOIPOChl U MpPaKTAUeCKue
3alaHMA PACKPbIThl U PpelleHbl I[I0JHOCTHIO. [Ipy BbBINONHEHWH MPAKTUYECKOro
3a[jaHus CTYJeHT 00001 paHee YCBOeHHBbIe 3HAHUS W Cieflajl CBOM BbIBOABI. K
3a/jauaM TIpPUBe/IeHbI TTOSICHEHUS, TIOCTPOeHbI Tpaduku (Tje 3T0 TpedyeT ycoBUe)

«He3aueT» CTaBUTCS B TOM C/lyyae, eC/id TeOpeTUYeCKWe BOIPOChl He PAaCKpPBITHI.
3azmaum pereHsl Ha 50%.

2.4 TIpome)xyTouHasi aTTecTalus CTy/IeHTOB (3K3aMeH).

[Tpome)xyTouHasi aTtrecTalisi MO AUCLUIUIMHE « TexHUueckas MexaHUKa»
MIPOBOJUTCS B (hOpMe 5K3aMeHa.

K  sK3aMeHy JOMyCKarOTCs CTYJeHThbl, He HMelollye 3aZl0/DKEHHOCTU TI0
M3ydyaeMbIM TeMaM, MMeloIue AOIMycK yuebHO# uactu . Ilpu siBKe Ha 93K3aMeH
CTyZieHTaM HeoOX0 MO UMeThb 3aUeTHYIO KHIKKY.

[To pe3ysibTaTaM BCeX BUOB OLIEHOYHOW BeJOMOCTH CTYZIEHTY BBICTaBJISIETCS
WUTOTOBasi OTMeTKa MO0  JUCLIUILIMHE. [IIkana  OLIEHOK:  «OTJIMYHOY,
«XOPOIIIO»,«y0B/IETBOPUTENBHO», HEY/IOB/IETBOPUTE/THHO.

CTyzieHTbl, He C/IaBIlIMe 3K3aMeH B yYCTaHOBJ/IEHHOE BpeMs T0 yBa)XkKUTe/bHOMU
TIpUYKHe, TIOATBEPKJEeHHOW JOKYMEeHTaJlbHO COOTBETCTBYIOIIUM JOKYMEHTOM,
C/IAlOT ero MHAVBUYa/IbHO, B YCTAaHOB/IEHHbIE CPOKH .

Kpurtepumu onjeHKHu
«OT/IMYHO» - CTaBUTCA MpPY MpPaBWIbHOM OTBeTe Ha TPU BOIMpOCa W3 Pa3HbIX
pazzienos;

«XOPOIII0» - CTAaBUTCS MPY TMPAaBU/ILHOM OTBeTe Ha TP BOIIPOCa, /IBa M3 KOTOPbIX U3
OJTHOTO pa3fiena;

«y/IOBJIETBOPHUTE/IbHO» - CTAaBUTCS MPU MPaBUJILHOM OTBETe Ha JiBa BOMPOCa;
«HeY/I0BJIETBOPUTE/IbHO»- IPX OTCYTCTBUU OTBETA Ha BOTIPOCHI.
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3aaHuA /i IPOME)XXYTOUHOM aTTeCcTalum.

Bonpocsl 151 3K3aMeHa.

Bomipocsl /151 poBepKHu ypoBHs 00yueHHocTH «3HATD»
1 OCHOBHBIE TTOHATHSA U aKCUOMBI CTaTUKU.
2 Tlnockasi cuctema cxogsauxcs cui. OrnpejeneHre paBHOJeHCTBYOIeH
reoMeTpHUUYeCcKHUM CIiocoboMm.
3 Ilnockas cucrema cxoasauuxcs cun. Ornpe/iesieHue paBHOIEMCTBYOLLEN
aHa/IMTUYEeCKUM CITOCOO0M.
4 TTapa cu/1 U MOMEHT CUJ/Ibl OTHOCUTE/IBHO TOUKH.
5 [1mockas cucteMa npoM3BOJIBHO PACIO/IOKEHHBIX CHUJL.
6 basiouHsle crucTteMsbl. OrnpepesieHye peakLysi OTIOP U MOMEHTOB 3alljeMJIeHUSI.
7 IIpocTpaHCcTBeHHas cucTemMa CUlL.
8 LleHTp TsKeCTH.
9 OCHOBHBbIe TTOHATUSI KUHEMAaTHKHU.
10 KuHemaTHKa TOUKHU.
11 IlpocTeiiiivie ABMKeHUs TBEPAOIO TeJa.
12 CnoxHoe aBvxeHue TOUKU. Cr10KHOe IBU)KEeHHe TBepAoro Tesa.
13 OcHOBHbIE MMOHATUA U AKCUOMBI JUHAMUKU. [TOHATHS 0 TpeHuu.
14 J[IBv>keHre MaTepraJibHOW TOUKHA. MeTos KUHETOCTaTUKH.
15 PaboTa 1 MOII[HOCTb.
16 Pabora u mortifHOCTh. KO3 duipeHT 1osie3Horo AeicTBus.
17 Ob1ye TeopemMbl AMHAMUKH.
18 OcHoBHbIe 110/105kKeHus. JlonylieHus, MPUHATHIE TIPU pacyeTax.
19 OcHoBHbIe TI010KeHUs. Harpy3ku BHeIllHMe Y BHYTpeHHUe. MeTo/1 CeueHUi.
20 PactskeHue v ckatve. BHyTpeHHUMe cuoBble (hakTopbl. HarnpsbkeHue.
21 Pactspkenuve v okatue. [IpofonbHble U nonepeunsle AeopManyd. 3aKoH ['yka.
22 Kpyuenuie. BHyTpeHHue cunoBble (hakTopsl. [TocTpoeHue 3mop KpyTAIIMX
MOMEHTOB.
23 Kpyuenue. HarnpsbkeHue u feopMaLiviv Ipy KPyUeHHUH.
24 KpyueHue. PacueTbl Ha IPOYHOCTH U KECTKOCTb.
25 N3ru6. Knaccudukarms BuzioB u3rnba. BHyTpeHHHe cuioBbie haKTOPbI TIPH
usrube.
26 U3rub. ITocTpoeHue 3M0p TOTMepevHbIX CUT U U3rU0ArIIX MOMEHTOB.
OcHoOBHBIe T1paBuJ/ia IIOCTPOEHUS SITH0P.
27 W3rub. ITocTpoeHue 31MOp TIOTMepeUHbIX CUT U U3rU0ArIX MOMEHTOB.
28/3ru6. HopManbHble HarnpsKeHWs py u3rube. PacueTsl Ha TIPOYHOCTD.
29I ToHsATHE 0 KacaTebHBIX HAMPSDKEHUSX TTpU U3rroe. JIMHeHbIe yTIOBbIe
riepeMelLLeHUs.
30 CoueTaHne OCHOBHBIX ZiepopMarivii. ['umoTessl MPOYHOCTH.
31 Pacuet 6pyca Kpyr/oro rorepeyHoro ceueHus Ipu COUeTaHHH OCHOBHBIX
nedhopmaruii.
32 YCTOWUYMBOCTb CXKaTbIX CTep>kKHei. OCHOBHBIE TI0/I0’KEeHUS.
33 YCTOMUYMBOCTh CXKaTbIX CTepP>KHEeW. PacueTbl HA YCTOUYUBOCTb.
34 CorpoTuB/ieHre yCTaloCTH.



35 O61ue cBefieHUs O Tiepe/jadax..

36 Knaccudukaiiys MexaHMueCcKrx Iepeziad.

37 ®pukioHHble nepefaur. OOIye cBejeHUS.

38 3ybuaThie mepesaumn.

39 O61ue cBefieHUs U KnaccrburKaius 3y0uaTeix repe/au.

40 Tlepesnaua BUHT-raiika. O0111e CBe/jeHUs], yCTPONCTBO U Ha3HaUueHue,
[JOCTOUHCTBA U HeJOCTaTKHU.

41 Yeppsunbie nepegaun. OO1iye cBejeHUs, yCTPOMCTBO Mepeauu,
MaTepuasbl, 00/1acTb TIPUMeHeHHs1, JOCTOUHCTBA U HeJIOCTaTKHU.

42 PemenHble niepesaun. O01IMe cBeieHus.

43 LenHbie mepegaun. OO1IHe CBe/IeHNSI.

44 Banel 1 ocyu. HazHaueHre, KOHCTPYKLUSI U MaTepyasibl BajlOB U OCEM.
45 TToAIMUITHUKY U TIOANSATHUKY CKOJIbXKEHUS.

46 TMogmmmnHavky KaueHus. OO1iye cBeIeHNsI.

47 MydTbl. O61Ive cBefieHUs.

48 Pe3n00BBIE COEIMHEHUS.

49 Bupl pe3b00BBIX COeIMHEHUH.

50 CBapHble U KJieeBble COeJUHEHUS].

51 OO61ue cBefieHUsI O CBapHBIX COeIMHEHUSIX.

52 Knaccudukaliys v pa3sHOBUHOCTH CBapHBIX COeIMHeHUH (IIIBOB).

53 Ha3HaueHue, TUIbI, 06/1aCTh TPUMEHEHUS], Pa3HOBUAHOCTH KOHCTPYKI[UH
TOALLUITHUKOB CKOJTbKEHHUS U MOJTATHUKOB, IPUMeHsieMble MaTepraJibl.
54 HasHaueHue U poJib flepesay B MalllUHaXx.

550CHOBHbIe TUTTBI pe3b0, CpaBHUTETbHAsT XapaKTePUCTHKA .

56 Kraccudukaiys v 0671acTb TpUMeHeHHs TTOAIITUITHUKOB KaueHYsl.
Bonpocs! [isi IpoBepKu YpoBHs o0yuenHoctn «YMETD
57MexaHruecKre UCTIbITaHUS, MeXaHUUYeCKre XapakTepucTuku. [IpenensHbie U
[IOTTyCKaeMble HarlpsyKeHUs.

58I TpakTrueckue pacueThbl Ha cpe3 U cMsiTie. OCHOBHBIE pacueTHbIe (h)OPMYJIbl U
TIpeJIOChLIKU.

S9IlpakTyeckue pacueTsl Ha cpe3 U cMmaTHe. [IpumMeps! pacueTos.
60I"'eomeTprUecKre XapaKTePUCTUKU TVIOCKUX CeUueHUM.
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