[image: image1.png]uTa Tpelyer:s onpefeAnto {TeKCT 3ajawd He nepemucusarts). Yeprem
BIIOAHACTCH € YYETOM YCAOBW DEIACMUTY CAPMANTE 3AAAYH; Ha HEM
BC@ YIVIBL, ARHACTBYIOIUNG CHIH, YHCAS Tef ¥ BX PACTOM0KEHHE HA yep-
TeMe AOMAHI COOTROTETRUBATL STHM YCIOBAAN. B pesyserate » ueAoM
PHAC @DA34 MEPTOH [OAYWAETCA GOsee NPOCTOf, em oGuuir.

tUepTenc  AGAMEH GHVh AKKYPATHUM U HATAALUBIM, 2 CFO PI3MEPIs
Ao KU WOILONAIL ACHO NUKZIATH BCE CHAL WM DEKTOPH CKOPOCTH K
VEKOPEINS I Ap., TOKBIBATH BCC ITH BEKTOPU M  KOOPAHNATHEE OCH
Il UEPTRNCC, A TAKNGE SEAIBATH QANHAUS DOTYHACMBLIN HETHUHH HYH-
HO ODHsaTENUNY. Pelenne 3aidu HEOGXOAWNE CONMPUBOKIATL KParTki-
MH TURCHCHATMI (KaKHE (DOPMYAN AN TEOPEMLI NPHNEASIOTCH, OTKY-
1A NOAYHAOTCH Te M WHMC Pe3YABTATH N T.1.} # NOAPOGHO WINAFATE
Becs X0 PACAETOB, Ha Karaol 1pasnue CIEAYCT OCTABANTG MOAR ML
JAMCTANNG penCHIEHTA.

Paboru, ue orkcuaiouiKe BeeM NepeuncAcHNHN TPESOBAHHAM, PO~
BepATLCH HE GYNYT, 4 OYAYT DOIBPRATLCH RIA NEPOACIKH.

K padote, shichliaeMaii a MORTOPNYI0 WpOSepky (ecatt oHa Au-
HoJMENa B APYTOfi TETPAIM), AOMKHA OGASATCABHO GPHAWATLCS UC3A-
wienHaa paGora,

Ha 3kaamene neoBXosMMO NMPEACTABHTA 3AUTEHHBE MO RAHHOMY
PasReAy Kypea pasoTw, B KOTOPUX hCe OTMEYEHHbE PEUEHICHTOM HOT-
PRISRNCTH ZOAKIML GLITH HCAPABACTHIL,

Tpu ureumnir TekeTa KAXIOH 3a1anH yaechh cleayouce, Borbmmi-
CTBO PHCYHKUB A2#0 Ges cofaoieHust smacmtada. Ha pucyimkax K sa-
sauan C1—C5 # M1—[I12 nce AMMHH, NAPaiienbi&e CTpAKAW, cau-
TAWICH TOPUSONTANEHEING, 4 MEPNCHAUKYAAPHBE CTPOKAM—DEPTHKATL:
NI ¥ 3T0 B TENCTE 3aiad Cledudaso He OrosapuBaerca. Taloxe Ges
QUOBOPOR CHHTHCTCH, WTO BCE NATH (BEPONKY, TDOCH) HBAAIOTCH  Me-
DACTRAMLLINN W HCBECOMBUNY, WATH, NEDEIGINYTHC Yepes GJIOX, IID
GROKY He CKONB3AT, KATKE M KOIRCA (B XAWEMATWKE 1 AAHAMHKE) Ka-
TATCH HO HACCKOCTAM 603 ckuapxennd, Bre cBusfl, ecan e cienano
APYIHE OrOBOPOK, CYHTAKTCA HASILILIM

Koraa Tesa ma picyhke Nponymeposakpl, To B TekcTe 3afad W 8
TaGmme P Jy 70 BTN 03HANAOT BCC MK pasMepw Texa 15 Py, f ry
—1ena 2 u v, A ASat0rHYiL B KIIEMATHRC H AHHAMUKC Us, Qp O3HAYA-
10T CKOPOCTE K yoropeie TouKE B; be, Qo —Toukn C; Wi, 1 — yLIOBYI0
CKOPUCTb K YTAORGE YCKOPOHE Tend 1} Gy, £y~Tena J w 1. . B Kaxoh
safate AORGONEE OCOMIUCHHT MOUYT TOME CHERMANRHG WE Oropapa-
BaTHCA,

Cacnyer TaKme wMeTh B BHZy, §TO HEKOTOPHE U3 34TANRGX B
YCAOBHHKX JAAINA DCAHYHA [Da3MEPOB) NpH PeleHHH KaKHX-HHOYIb ba-
PHANTOR MOTYT HE FONAKOGNTSLH, ON  HYAUM A%  PEUICHNA APYTHX
DapUANTOL 3344

M3 ncex ToRcHeIE B TeKcTC 3aAauu OGpAMANTC BHIMAMAE TOALKO
13 DTUOCAUINECH K BAIEMY BADHANTY, T.c. WOMEPY DACTO PHCYHKE
WIH paluero ycaosus 8 radanle.

MeToZuneckue YEOIAHHS Mo pelICIMio 3aRay, BXOAAUIMX B KOIT-
PORbIWE 3AAXNN, JAOTCH ANK KAWAOH 3a1aMH NOCAE ee TOKCTa N
PyBpHRQH  €VKaTaRUAD, IATCN RACTCR DPUMED PCIIGHHR AHAJNOTHUHON
sajtaun, Lleds MpuMepd—pashackits XOL PEUiCwita, Ho e BOCAPONSBCC-
Ti ero MomoeTbio. [103ToMY B pAZe cAyHaEs POMIKYTOUHWE PACTRTH
onyckaTes, Ho upn BhmoAHeinn 3aAAHUA Bee 1PeOGPAIOBAMAR W HUC-
MOBLC PACCTS AOANAB BHITH 0GH3ATENLHG NOCASIOBATEMLHO RPOALHI~

65 ¢ NeOTXOAMMLIMG TIONCHENHAMB; B KORUG AONAULL OBTH A4HBI 0TBE<
£
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[image: image3.png]ae Xa, ¥a, Ra (peasumo Henozemwwiofl maprepiofl onopm A n2o-
Gpaach ABYMS €O COUTABMUOLINMY, Peakuns (WaDHEPUOH OMOPH HA
PHO OHIOPIDI DAGCKOCTH) .

K&TKAX BONMpIBACH NCPUCHAHK
2. Jq oaywewmol MIOCKGR CACTCNI TR COCTRHIM TPH ypaswe-

A pacuosccan. Tpn BHMHCICHIG  wowesTa CHAM F eTuocHTenuD
TOSKI A BOSTOMB3YCMCA Teopenoli BapHibowa, T.C. PAIONIM cray F
®a coctavamomne P, F7 (F'=Fcosw, F'=Fsina) 4 yitew, w0
1a(F) ~ma(F) +ma(F). Nonyass:

3P, =0, X+ Rpsinp—Feosa+Tsiny="0 (1)

. s, Y+ Rgeos B+ Fsina —Tcos p=0 @
S, {Fi) =9, M—Rpcospdat Feosa-2a—Fsinada—
— Tsiny-22 = 0. @

TMoacTanus B COCTABAEIUEE YPABHEHHR WHCHOBLE 3HATEHUA 384aH-
RHX DRIHNUK 0 DElINB ITH YDPABHEHHA, OUDEJTHM HCKOMWE DEAKUMH,
Ortver Xa=—85 kH; ¥s=—233 sH; Rs=73 kIl 3uaxu ykasusa-

10T, ¥To CHIbl Xa 0 ¥a BaUpaBAeH:l HPOTHBONOJOKHO MOKAIANUNBIM HA
pac. CL.

3anaua C2

Konerpysmist COCTOHT H3 WECTKOTO  YTOALHHKZ  CTEPMKHH,. KOTO-
pule B rouke C 171 COEMMENB ADYL ¢ APYroM wapHrpHo (pac, C2.0—
C25), wm coGoRUO OMIPAOTEA APYT O Apyra (puc. C2.6~C29).
Bretuting cenaaMH, HATOMLUHAMIL 11a KOUCTPYKUHIO, HBAAQTCA B TO-
K A WK WApRHP, HAH KECTKaR JiUCAKa; B Touke B M (1eBECONBL
crepetty, B5° (puc. 0 u 1), Lt rnaakas naockoets (paC. 2 i 3), wmm
mapuip (puc. 4—8); b Touke D HAm  HeBecoMBE  cTepwest DD’
(prc. 1, 2, 7), n1n wapanpHan onopa Ha Katkax {puc. 9),

Ha' xanyio KouCTpyKumo AecTBYIOT: Napa CHi ¢ MoMcRTOM M=
=60 KH-w, pABNOMEpHO pACHpEneseHAAs HAFPY3KA HITEHCHBHOCTH g—=
=20 kH/n'n eitie ABC CAILL, ITH CHABL, HX NATPABACKHS H TOMKN HpU-
aoxenwa ykasaus B Taba, C2; TaM me B cTOM0UE «YUaCTOK» YKA3aHo,
Td KSKOM V4CTRe ICHCTBYT pachpeaeielHas Harpyska (Manpumep. B
yesosusn Ne | Ba KOHCTpYXumO ReAcTBYIOT Cwia Fp 7o yraow 60° &
TOPUIONTATHOR  GCH, APUAGKENNIR 8 TOWKe L, cina Fy nor yraos 30°
K COPRAOHTANLHON OCH, MpUAGKEHHaR B Touke E, W Barpyska, pacupe-
Refickman wa yuactke CK).

Qnpexenyts peaknun comseii 8 roukax A, B, C (an_pne. 1,279
cme 1 8 Touke D), Buspamnme 3auanuhiMd Harpyskash, §1pit oxomva-
TENLUBX pacuctax mpaeaTh a=0,2 s Hanpasichme pacpoAenciuol
HATPYSKH HA PROVHWHHK N0 PACHON0KEHHI0 YYacTKax YKasaHo 5 Talu.

C2a.
¥xasawna, 3anaua C2--ua pabuiosecke CHCTEMB TN, HAXOARMMXCA
NOA ACHCTBAEM NAOCKOH cuctemsr o1, [IpH ee pemieHHH MOMHO i
pacCMOTPETh CHAYANA DABHOBECHE Reefi CHCTEMB B HEAOM, a aTeM—
DABNODECHE OANOTO H3 Tel CHCTEML, HIOOPAZUB €ro OTACNRNO, HAN He
CPasy PACYCUNTL CHCTEMY H DACCMOTPETb PABHOBECHE KAXKEOTO H3 764
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[image: image5.png]Crcpacnb #MLCT B Touke D RCDOABIKHYIO WAPHBPRYIO ONOPY H K HEMY
npuGoKena cHMa F, 3 K yrOIGHHKy—DanHOMEDKO Pacrpereienkan Ha
yuactke KB 1atgyska HMTEHCNFHOCTH ¢ # Mapd ¢ MOMEHTOM M.

Tano: F=10 «H, M=>5 xH-s, g=20 kH/m, =02 M. Onpence
AWt peakuun p rourax A, C, D, BUIBANILE 3NAHKEME KATDY3KANK,

Peweine. 1. [l oDpeleenms peaklufi pacudemiM  CHCTeMy
PACCMOTPHN Cuayaa pamMOBecke ctepwmx DE (pae. C2,6). Tlpome-
LACM KCOPAUHATUEE OB kg B RI0OPASN ACACTDYRIIE 1A CTCRMENL Cli=
awc cuay F. peaxumo N, nanprBAendy RepREHXUKYAAPHG CTEPIKHIO, i
«ocrapamioie Xp i ¥p peswite wapanpa D, [l qofydernait fRGcs
CHCTCMB (11 COCTABidEM 1pu YPABHCHIT DABHOBECHS:

NF, =0,

e

LA F—N

F, =0 Yo+ Neos60° = 0; {2)
®)

5, Temcps paccwoTpWM pakiosccRe  yromswmka (pne. C2e). Ha
JICFO HEACTRYIOT Cxa HKASSEIHS CTopiun N, H3OpaniCANAS TPOTHEG-
NOAOKNG peakuny N, papHOMCPNO PACHDEnCHERNAS HAIPY3KA, KO10pYio
SaveitieM cnaoR 13, WRASHCION § coperutie  yuactka KB (ancaerin
=g-da=16 GH), napa ona ¢ soseHTOM M I PEAKLUR  KECTKOW 3u-
ACHSH, CIATAIONANCH W3 CHUL, KOTOPYIO NPOACTABHM COCTaBAMIQUAHMI

K. Fa, u naphe ¢ moMentod My Jlan 5Tofi IIOCKOH CHCTCMB CHA TOKE
COCTABARCM TPH yPaGHCHII PABHOBECHS:

0 60° = 0; [

TFL=0, X+ QoosB0° 4 N sin60°=0; o)

M =8 VA= Qsindl — N e B =0 ©

Sy (Fp =0, Mp+M+QJa-N cosb0du + N cos 30°Ga=0
©

TTpi puiscnensn Moventa ciian N/ pasiaraen ce-Ha cOCTapASIO-
1 N W apumciess teapeny Bapustona. [loierapus B coctas-
AVILIME YPABICIMS HCHOBLIE AMQYCHHA BARAUKNY BeMMUAH I RIS
citctemy ypanicmir (1)—(6), wafizes nevouwe peanwn. IMpi peme-
HAN PUATLBARY, UTO SNCREUHD N'=N © Cily pABENcTBA AeNCTBAR B
npoTHBOAeicTMA. OTBeT: N=217 kI, Yp=—108 «H; Xp=88 kH,
Xa=— 268 kH. ¥4 =247 RH, M, =—42,6
Snaku yKa3npnior, UTO CHAL Yp, Xa W moment Ma wa
J[IOTHBONONVAHO HOKAZAUHEIM KA PUCHAKAK,

apACHH

3anawa C3

Ognopopnmii crepxelih becom P=24 H npukpennes mapunpho x
weveconsiim noasynax 1 w 2 {puic. C3. 0~C39, 1abs, C3). Koapdu-
LHEUTH TPRUNAl NOA3YHOS O HANPABATIOLNE, BAGAL KOTOPHA OUM MO~
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TYT CKOALSHTE, PABIW CODTBETCTBEHHO fi It fo. K moasywam TIPUAOK et
CUIH Q) it Qy NoKawNC Ha pHCYMGax. Mexawtim  pusaosonen o
BEPTIKATLION NAOCKOCTL,

Onpedesnts Beawtuny, yKasaluywo B Talanue ¥ crpoxe «Hajitus,

rue oosmaseno: Q) (wnw G;) —ammcntuee snavenne oo Q (nan

Qu). mpi x0TOpOM mMeer wecta  pavnosecwe; Q) [ Q3) —uan-
Goauiline JKATCUNR TOX He CHS, TPK KDTOPMY COXPAMAETCA pagHOBOCHe:;
F(nau f)— manmensuwee smasenne ROIPPAUICHT TpRHUH, apH KT~
POM COXpaUSIeTCH panHupccHe

R Ywatanns, 3anaus C3— na pasiosccue Teaa U0f_pelicTsneM mnoc-
KOw CcHcTeMbt CHI MDH HAMIHOHIH TPCHHS CKonuKeHA. I1pn pewesun sa-
B CHCLICT PACCHOTS NPEALALHOE NUOKBHUE PABLOBECH, KOTAR

=]V, YpaBHeHHS puBHOBECHA DEWNAIOTCA HPOMIE, CCNN WX COCTARATE
B BKI YPABHCUO MOMEHTOD OTHOCHTCILMO TOCK, TAS  MEpeceRamTaR
JMIMH ACECTBES UMYX NCHIBECTHWX €#3 (BMECTO GAHOTO 113 TakMX
YPaBUCHKiE MOKHO COCTABUIL YPUBHENKC NPUSKNHI KA oCk, MeEpICHLL-
Kyangiryio uenssect cuac).

.vﬁ_ow:a =0 (#au f;=0) osmanzer, yro nouayk { (wan 2) raax-
Kuil; COOTReTCTEYIINYWO Citny TPEHRA wa WepTexe HC HuGpAmATH it B
YpanKemly e BSOANTL {Bpedernc ITCH CHIW, ¢ TOM YTp0bl [OTOM Now
JOKNT, f=0, CRALIO YOAOKHHT pelilenty),

Tabauuna C3

Howep -
yenoBhs o 1 2 4 » 5 8 7 8 9
S0 60— — )8 le | — | g
6 | — 80 |wof — | s {100 —
0702 0fo2flo |~ |0 los
fa — [ 0 10,15 0 {6,150 ¢ {o2{ o
Haiita hid I R N A Y

Pic. C3.0
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[image: image6.png]WIH YPABHEHHE TPOEKIHN HA OCb, TepNEHAHKYAZPHYIO Nz COCTaBuM,
1poBenst ocb Bx, ypaeHenye ZFpx=0. ITcayuum

P cos 30° — Q" cos 60° — Ny cos 30° -+ Fpy cos 60° = 0. (4)
Orciona, samensin Fry ero snauenneM (2), HaiileM OKOHYATEJbHO
N, =0,80P —0,13Q". 5)

Jns onpenesenua Q ywieM, 4TO KOTAA DaBHOBECHE SIBJSETCH Ipe-
JeNbHLIM, TO Frp B Ny cBA3aHB COOTHOIUEHHEM

VFopl =1 Ny} (6)
[NonuepkyBaeM, 4TO B 3TO PaBEHCTBO BXOIAT MOAYJaM cwi. B Hawewm
cayuae |Fgp|=Frp, Tak xak CblI0 YycTanosiaeno, 4To Frp>0 1 maercy
papencrBoM (2). Ho yrsepxnats, uto B paseHctse (5) &1>0 mer oc-
HOBAHHH, TaK KakK HalpaslieHne Ny MOXKeT GbITb ¥ NPOTHBONOJOXKHO IC-
xaszanpoMy Ha puc. C3, TTosroMy pacemoTpuM 06a BO3MOMKHEIX Caydam:
a) Ni>0 (peaxiust N, uamnpasieHa Tak, KaK HOKa3aHO Ha pHC,
C3). Toraa, noacrasisis B (6) snauedus Frp u Ny u3 (2) u (5) B yu-
14, uro f=0,3, noaymm

0,77Q" — 0,35P = 0,3 (0,80P — 0,13Q"),
OTKyJla HaxOaHuM
Q" = 0,73P =29,2H. )

6) N,<0 (nanpapmenue N, IPOTHBONOJNOIKHO NOKA3AHHOMY Ha DHC,
C3). Torna |N,|=0,13 Q”"—0,80P u pasencrso (6) naer

0,77Q" — 0,35P = 0,3 (0,13Q" — 0,80P),

OTKyla
Q" =0,15P = 6H, 8

M3 nosyueHnnix pesynbtaToB (7) yAOBiETBOpsieT HepaBeHCTBY (3),
a (8) ue ynosnersopser. CliefOBaTenAbllo, OKoHUATENbHBI oTBeT Q=
=292 H.

Mlpumevanna: 1. Ecau B 3agave TpeGyercss HaliTH HauMeHbllee 3Ha-
yenne Q' cunpl Q, IpH KOTOPOM COXPAHSETCA PABHOBECHE, TO ITO D3HA-
YaeT, UTO NpH AAJbHEHIIEM YMEHLIIEHHH CHIBL Q OHa He  YAGPIKHT

YroAbUHK B PABHOBECHH H NOX AeficTBueM cuanl P nossyn 2 HauHer
CKOJIb3HTbL BHN3, a NOJA3YH I—BIpaBo; CJAEAOBATEILHO, B 3TOM cJjayyae

cuna Frp, VICPNHBAKIIASN MOA3YH | OT CKOJbXEHHA BNpapo, OyAer Ha-
npaslieda BJeBO (OPOTHBONOJOMKHO NoOKasaHuoli Ha puc, C3). B oc-
TAJILIOM BECh XOJ PCUICHHSI OCTAeTCsd TaKHM K€, XKaK B PacCMOTPEHHOM
npuMepe.

2. Ecan B 3agaue sce fefiCTBYIOUIME CHJD 3afaubl ¥ HAL0 HAUTH
HANMEHbWHH KO3dhuLHenT TpeuHs [/, NPH KOTOPOM COXDaHAeTCsi paB-

HoBecHe, TO ciuny Frp (KaK H peakIMd) MOMHO HANpaB/isTb B JOGYO
CTOPOHY H, COCTaBHB ypaBHeHHS DABHOBECHS, aHAJOTHYHBE, HalpHMeD,
ypasuenusim (1) ® (4) B pacCMOTpeHHOM mpuMepe, HafTa u3 Hux Frp
n N, Tlpu 3TOM, NOCKOJLKY HeHCTBYyIOWME cuabl 3aiaHsl, s F.p u N,
TOAYYaTCsl KOHKPETHbiC YHCJIOBBIE 3HAUeHHst, DTH 3HaueHHs W cJeayer
NOACTaBUTL B pasencrso (6) u wuafitu #3 wero f'. Ecaw npu pacuerax
nosyuutest Frp<<O wan Ny<0, T0 5T0 O3HauaeT JHMDb, YTO HalpaBleHHE
COOTBETCTBYIOIEHi CHJILI TMPOTHBONOJOXKHO NOKAa3aHHOMY Ha  PHCYHKe,
HO pe3yJbTar He H3MEHUTCS, T8K KakK B (6) BXOAST MOAYJH CHIL

24

3apaua C4

Illectb HeBecOMHX CTepiKHell COeLUHEHB CBOHMH KOHNAMH IapHup-
HO APYT C APYroM B ABYX y31axX M IPHKPEMVIEHBl APYIHMH  KOHHAMH
(ToXe WIapHHPHO) K HenoABHHBIM omopam 4, B, €, D (puc. C4.0—
C4.9, Tabn. C4). Crepxnn H y3abl (y3/ibl PaCIOJIOKEHH B BepLIHHAX
H, K, L nna M mpaMoyroJibHOro mapasfieseluliefa) Ha DHCYHKAX He
TOKa3aHel H AO/HE! ObThb M300GpaceHbl PellomHM 33484y 10 JLAHHLIM
Tafnguul. B ysne, koTopnii B KaxaoM crosfue TaGMHIE yKasam nep-
BEIM, IpHJOMNKeHa cuaa P=200 H; Bo BTOpOM y3ie mpuiomeda cuna

Q=100 H. Cuaa P ofpasyer ¢ NOJOKHTENLHEIMH HAINPABJICHUAMH KOOD-
JMHATHBIX OCell X, y, 2 Yr.IH, PaBHbIE COOTBETCTBeHHO 0=45° B,;=60°,
yi=60° a cuia Q—yran 0p="60° P2=45° v,=60° Hanpasienus ocei
X, Y, 2 LA BCeX PHCYHKOB NOKa3aHbl Ha puc. C4. 0.

Tpanu napaanesnenunesa, napajiebHsle ILIOCKOCTH Xy,—KBajgpa-
Tol, Jnaronanu npyrux (GokoBbX) rpaHedl o6pasyloT ¢ IJIOCKOCTBHIO
Xy yron ¢=060° a auaronanb napasienenurena obpasyer ¢ sToll miaocs
KocTblo yrost @=51° Onpexennrs ycaus B CTEPKHUAX.

Ha puc. C4.10 B KauecTBe IIpuMepa NOKA3aHO, KaK JIOJIKEH BLINIfA-
Aetb yepTex C4.3, ecanm Mo ycnoBHAM 3a)ayd y3/bl HAXOASTCH B TOYKAX
L u M, a crepxusimu siasiioress LM, LA, LB; MA, MC, MD. Tam xe
HOKa3aHsl YOJb @ U O,

Ykazanus., 3agaya C4—Ha paBHOBecHe NPOCTPAHCTBEHHOH CHCTEMbI
cxonsmuxcs cuir IlpH ee peuleHHH ClelyeT pacCMOTPETb OTIEJBHO PaB-
HOBeCHE KaXXIOro H3 ABYX Y3/IOB, Tle CXOAATCH CTEPXKHH H IIPH/IONKEHH
3aJlaHHBle CHJIBI, M Y4YecTb 3aKOH O paBeHCTBE JeHCTBHSl H TIPOTHBO-
IefiCTBHS; HAYHHATDb C Y3/a, Te CXOAATCS TPH CTEPKHSL.

Wzo6paxats uepTexk MoxuO Ge3 cofuofends macwraba, Tak 4To-
6n ayumie GulH BHAHBL BCe IWecTh crepxxuedt. CrepXuHu ciepyer mnpo-
HyMEpOBaTh B TOM NOPsIXe, B KAKOM OHH YKa3aHbl B Tab/Juue; pPeakuun
cTepxkHelf 0603HauaTh OYKBOA € HHIEKCOM, COOTBETCTBYIOWHM HOMeEpY

cTepxKHA {HanpuMep, \I<: Nour. a.).
Ta6auua C4

Homep ycioBns 0 1 2 3 4

Vann M| LM kK, M| LH | K H

HM, HA| LM, LA, | KM, KA,| LH,LC, | KH, KB,
Crepxun HB, MAILD, MA,{| KB, MA,| LD, HA, | KC, HA,
MC, MD\MB, MC| MC,MD | HB, HC { HC, HD

_ 9

]
_
¥ 3ini M, H L. H _ K, H L, M _ K, M

Homep ycnosust 5 _ 6

MH MB| LH, LB, | KH, KC,| LM, LB, | KM, K4,
CTepxuy MC, HA, | LD, HA, | KD, HA, | LD, MA, | KD, MA,
HC,HD | HB, HC | HB, HC | MB, MC | MB, MC

FaYed




[image: image7.png]Puc, C4.2
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Puc. C4.9

NMpumep C4. KOHCTPYKIMS COCTOHT M3 HEBECOMBIX  CTepKHeil
1, 2,..,6, coeaunenHBX Apyr ¢ npyrom (B yasmax K u M) u c seno-
Asnxubivu onopamu A, B, C, D mapunpavu (puc, C4). B ysnax K u

M npunoxent cuitl P u Q, obpasyiolise ¢ KOOPAHHATHBIMU OCSAMH Yre

Puc. C4.5

Puc. C4.4

nsl @y, B, vioB ag B2 ve
COOTBETCTBEHHO (Ha pHCYH-

Ke IIOKAa3aHbl TONBKQ Y-
ast a, Br, V).

Hauno: P=100 H,
Q~”@Oo. ﬁf”@On. \<_“>ﬁwuu
Q=050 H, a,=45° [,=60°,
v2=60% ¥=30°, @=60°
6=74°. Onppenenurn:
ycusisg B CTepXKHaAX [—6.

Pewenne. 1. Paccmor-
pHM paBHOBecHe y3na K,

B KCTOPOM CXOAATCA CTEp-
XKuu /, 2, 3. Ha yzen nes-

CTBYIOT cuaa P u peak-
uuu Ny, Ng, N3 crepxuef,
KOTOpbIE  HAUpaBHM IO
CTCPHHAM OT y3aa, CuMTas
CTEPHEH PACTSIHYTHIML
CocraBuM ypaBHEHH:H PaB-
a VAl HOBECHST 3TO POCTPAHCT-
! /) BEHHOIl CHCTEMbI CXOASMIHACS CHIL:
IFpe=190, Pcosa,+ Nysin -+ Nysingp=0; )
SFpy=10; PcosP—Ny;—Nycosp=0; (2)
ZFpy =0, Pcosy;— Nycos@=0. 6]
/ Pemins ypansrenns (1), (2), (3) npn zanamybX YHCAOBLIX 31auc-
HEaX cuan P n yrvos, noayuum; V=349 H, Ny=—345 H, N;=141 H.
2. PaccMorpuM paBHoBecre y3na M. Ha ysea neflerByior ciia Q
B peaxunn Ny, Ny, N5, Ngcrepacness. Ilpu sroM 1mo 3axoHy o paseHcTse

Puc. C48 m
: i 27
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IeficTBUsl M NPOTHBONEHCTBHS peakuuss N, HaIPaBieHa NPOTHBOMOMNONK- S Tadnanua C5

| ,
HO N, uncsenHo e No=N,. CocTaBHM ypaBlieuus paBHOBECHS:

¥ z £
ZFpe =0, Qcosa,—N,sinp —N, —Nysindsinp=0; (4 Cuttr % . 27 _N
a7
SFhy =0,  Qcos By -+ Ny cos P + Ny sin & cos = 0; ) X .
SFp. =0, Qcosy,— Nscosd—N;=0. (6) . Fy=6xH Fy=8xH F,=10 xH Fo=12 xH

[lpu onpenenenuu npoeKumit caanl Ns Ha OCH % H § B ypaBHEHHAX %wmwm:mu am w am m am w m m
(4) u (3) ymoGuee cHauaia HajfiTy npoekuuio Ng 3TOH CHJBL Ha IMIOC : F5. . 3 = wms = mms =

K o] - © & & - 5
Kocth ¥Qy (mo Beauynne Ng=AN;sind), a 3ateMm HaifeHHYI0 NPOEKLUIO =88 5 | mEZ 3 FE2 3 REE 3
Ha IIOCKOCTDb CHPOEKTHPOBATH HA OCH. ,

Pewns cucremy ypapnewnit (4), (5), (6) m yunrtnBas, 4to Ny = 0 E 60 H 30 - - - —
=N,=—345 11, naiinem, uemy pasusl Ny, N5, Ng. O1BeT: N;=349 H; m - - b 60 M ww - o
Ny=—345 H; Ny=141 H; Ny=50 H; N5=329 H; Ne=—66 H. 3naxi 2 T lnlZ1 215 o | E 30
NOKA3bIBAIOT, UTO CTEPXHU 2 M 6 CIKATHI; OCTA/IbHAIC — PACTHHYThL 4 - . E 30 = _ D 60

5 H 0 K 60 — — — —

6 — — H 90 D 30 — —

3apaua CH 7 — — — — H 60 K 90

8 D 30 — — K 0 — —

JiBe ONHOPORHBIE NPAMOYrOJbHBIE TOHKHE IJIMTHI 2KECTKO COGAHHE- 9 — — D 90 — —_ H 30

Hbl (CBapeHbl) NOA NpPSAMBIM YrJOM APYT K APYrYy H 3aKpemJeHst cdes
PUYECKHM IIADHUPOM (MJH IOLNSATHHKOM) B TOYKe A, IHJIHHAPHUECKHM
wapyupoM (NOAMKNHKKOM) B TOUKe B M HeBecOMbIM CTep:KHeM [ (pHC.
C5.0—C5.7) min xe NBYMsS NOALIMOHMKAMH B TOYKax A H B u aByms
HeBecoMbIMU cTepxHamH [ u 2 (puc. C5.8, C5.9); Bce crepxHH npH-
KpemieHnl K TJIHTAM H K HeMOABHIKHLIM ONOpaM IIapHHpaMH.

Pasmeps nauT ykasaHbl Ha pHCydKax; Bec GoJplilefl IVNIHTBI Py=
=5 xH, Bec Menbiledl mantsl Pp=3 xH. Kaxpas u3 niur pacnosoxexa
napajieJbHO OJHOH K3 KOODAMHATHHIX mJockocTe# (HJIOCKOCTh Xy FO-
pH3OHTaNbHAS). ;

Ha nsuthl geitctByior mapa cua ¢ momentoM M=4 gH-M, Jexas
{asg B IUIOCKOCTH OAHOH U3 IIAT, M ABe CHJB. 3HAUeHHd 3THX CHJ, HX
HanpaBJIeHHsT W TOUKH NPHJOXKeHHs YKasaunl B Taba, C5; mpu atom cu-
abl b w Fy nexar B IUIOCKOCTAX, Mapa/uiedbHEIX IUIOCKOCTH Xy, cHAA
Fy— B nnockocty, napadisaeauHo x2, m cuia Fj B IUIOCKOCTH, napad-
aeasioft yz. Touku npusmoxenus cua (D, E, H, K) maxoaarca B yraax
HiH B CepellHHaX CTOPON ILTHT.

Onpenesuth peakuyuH cBsizedt B Toukax A ¥ B B peaknuio CTepXud
(crepaneit). Ilpu nopcuerax npuusaTe a=0,6 M.

Yxasanua, 3agaua C5— Ha paBHOBecde TeJa NOj JAeHCTBHEM MpO-
M3BOJIbHOI NPOCTPAHCTBEHHOH cHCTeMEl chJ. IIpH ee pelleHHH yuecTb, ,
YTO peakuisi chepHuecKOoro WapHupa (MOANATHHKA) HMeeT TPH COCTaB- |
JIOUWHe (10 BCeM TPEM KOOPIAHHATHEIM OCSM), 2 peakuns HHIHHApUYE-
CKOro wapuHpa (NMOAWKNHHKA) — ABE COCTABJAIOLINE, JeXKallHe B ILI0-
CKOCTH, nepneHanKyaAspHoil ocd WapHupa (nojmmnHuka), [Ilpu
BBIYHCJIGHHM MOMEGHTA CHJAM F yacto yA0GHO pa3/oXHTL €e Ha ABE CO-
crassiomse F/ u F”, papansenpHble KOOPAHHATHBHIM ocAM (HJH Ha

Tp); TOraa, no Teopeme Bapuuvoma, me(F)=ms(F')+mz(F") u 1. A Puc. C5.2
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Puc. C5.6

Puc. C5.8

20

Puc. C5.5

Puc. C5.7

Puc. C5.9

Opumep C5. Topusonranbhas nNpAMOYroNbHAas NanTa BecoMm P
(puc. CB) saxpensiera chepuIECKHM WapHEAPOM B TouKe A, WHIHHADH=
yeckuM (MOJUIHHUKOM) B
Toyke B H HEBECOMELIM
crepkiem DD’. Ha nau-
TY B IVIOCKOCTH, napat-
JeJIbHOR Xz, nedcTByeT Cil-

aa F, a B njockocTy, na-
padiieNbHOR yz, — napa
cHJ ¢ MOMeHToM M.
Hdawuo: P=3 kH,
F=8 kH, M=4 gH.m,
a=60°, AC=08 m, AB=
2 M BE=0,4wm, EH==
=04mM Onpeneaurn:
peaxuun onop A, B m
crepxns DD,
Pewenue, 1. Pacemor- Puc. C5
PEM paBHOBeCHe IJIHTHI. )
Ha naury nedictsyior sa-
AaHHble cuant P, F u na-
pa ¢ MoMeHToM M, a Tak-
e peaknuy cpsizeil, Peakunio cdepuueckoro wapHnpa pazNomHM HA

TpH coctasasiomns Xa, Ya, Za, WHAMHAPHUECKOTO (MONIMNIHHKA) — HA
LBe cocraBasowde Xp, Zp (8 IIOCKOCTH, MEPNCHAHKYIAPHON OCH ROL-

IHNANKA); peakualo N CTepxHS HampaBaseM BAOAL CTepxug or D
x D, npeanoaaras, uTo OH PacTsHYT.

2. Jua onpeleienHs UIeCTH HEH3BECTHHIX PpedkUME  cOCTaBJseM
WeCTb yPABHEHUll paBHOBecHs ACHCTBYIOMEH HA IUIMTY NPOCTPAUCTBEN-
HOH CHCTEMBI CHJI:

=1

IF,, =0, Xg+Xg+ Fcos60°=0; H
IF,, =0, ¥z~ Ncos30°=0; @
3F,, =0, Zy-+ Zg— P+ Nsin30° — Fsin€0° = 0; (3)
- AB v
Smy (Fr) =0, M—P. —5 -+ Zp-AB—Fsin60°- A8+
- Vsin 30°-AB = 0; (4)
- AC
Smy (Fp) =0, P- ru — N sin 30°- AC +
AC
+m£&%.m — Fcos 60° BE = 0 )

Zmy (Fp) =0, — Fco360° 4B — N cos 30°-AC — Xg -AB =0. (6)

pbm ofpenecsens] MOMEHTOB CHJBL F ortuocutensio oceit pasaara-

eM ee Ha coctapaaowme F7 u F”) napamneapume ocam X n 2 (F'=
=lcosa, F”/=Fsina), u npuvensiem Teopemy Bapmubona (cM. Yka-
sanust). AHANCru9i0 MOMCHO NOCTYNHTH NPH ONPEAeNeHHR MOMENTOB pe-
akuud N,
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[image: image10.png][Moncrasus B cocraB/eHHble YDaBHEHHA YHC/IOBHE 3HAYEHHS BCEX
3a]AHHBIX BEAMYHH M PelUMB 3TH YPaBHEHHUS, HallfeM HCKOMBIE PeaKiHH.
Orper Xa=34 xH; Ya=5,1 kH; Za=4,8 xH; Xsg=~—7,4 kH; Zs=
=2,1 kH; N=59 kH. 3nak munyc yxasmBaer, uro peawuus Xz Hampas-
JIeHa NPOTHBONOMONHO NOKA3aHHOH Ha puc. C5.

KHHEMATHKA

3anaua K1

Toyka B aeuxerca B niaockoctd xy (puc. K1.0—K1.9, Tabn. Ki;
TPAeKTOPHS TOYKH HA PHCYHKAaX IOKasaHa YCJOBHO). 3aKOH ABHIKeHUS
TOYKH 3anaH ypasuenuamy x=[,(f{), y=[s(f), rue ¥ # y Bbpaxcesn B
caHTHMeTpax, ! — B CeKyHJax,

Hafiti ypaBHenue TPaeKTOPHM TOUKH; AJsI MOMEHTA BpeMeHH f ==
=1 ¢ onpeAeAHTL CKOPOCTb H YCKODCHHE TOYKH, 2 TAKIKE ee Kacarelb-
HOE ¥ HODMaJbHOE YCKODCHHA H Pajuyc KPUBH3HBL B COOTBETCTBYIOLLEH
TOYKE TPaeKTOPHIL

3aBucuMOCTE X=[,(f) yKkazakHa HENOCPCACTBEHHO Ha PHCYHKax, a
sasucumocth y=[y(t) Aama B Taba, Kl (aam puc, 0—2 B croabue 2,
nast puc. 3—6 B cronbue 3, mas puc. 7—9 B croabue 4). Kak u B 3a-
nauax Cl—CS5, noMep pucynxka BHIGMpaeTcss NO HpeAnociaenuefi Ludpe
wudpa, a nomep yeaosusa B 1abn Kl — no nocneaneit.

¥xazanua, 3agaya K1 OTHOCHTCS K KUHeMaTHKe TOUKH U PEINAETCA
€ NOMOWbIO (HOPMYJl, IO KOTOPLIM ONPEAeNsOTCs CKOPOCTh H YCKOpeHHe
TOYKH B JCKADTOBLIX KOOpAHHATAX (KOOPAMHATHHIK CNOcOol 3ajasus
UBMXKENHUS TOYKH), a Takxke GOPMYJ, IO KOTOPBIM ONPEAENSIOTCA Kaca-
TEALHOE H HOPMaJIbHOE YCKOPEHHS! TOYKH.

B aanuoil 3anave Bce HCKOMBlE BEJIHUHHBI HYXKHO ONPEACHHTH TONbe
KO IJIsi MOMEHTa BpeMenHd fy=1 c. B HeKoOTOpbIX BapuaHTax 3afayd npd
onpefe]eHHH TPAeKTODHH HJM NpH NOCAeAYIOLIMX pacdetax (AJNst HX
YNpOLleHHs) cJeJYeT YYecTb HM3BECTHBIE H3 TPHrOHOMETPUH (OPMYJIE:
c0s 2a=1—2 sin? @ =2 cos? a—1; sin 20.=2 sin o cos c&.

Tab6auuna Kl

=F. (¢
Homep y=F()
yeaoshn pue. 0—2 puc. 3—6 puc. 7—9
1 2 3 4
ﬂ. I
0 12 sin l.@l ¢ 2 124-2 4 cos Imnmvl.w

1
14—16 cos? All t
3 4 6

e e e ettt e

T
t —‘AlanOm AIW “v 8sin | —¢

K
_ 2 _ —3sin? [—!¢ (24-1)% 4cos [—1¢
: _ ,

A

6 3

I podoaxcenue tabr, KI

Homep
yenosua pHc. 0—2 pHC, 3—6 pic. =9
1 2 3 4
/7 T
N LAV 3 —10 .
3 fsﬁaw 4 2t 10 cos |~ ¢
i K3 o [
4 3 cos «W..N —2 | 2-+2cos 1 ¢ 4 cos ha
-
‘ e . T
5 ~10sin {— ¢ 23142 8§12 cos A]N
6 3
U S
Tt T b4
Py AL i [ L
6 2—6 sin? ms_ 22 sin , ¢ 3cos 5
-
T ” 1
7 2sin .MIN —2 12 ’ 6—8 cos IWIN
-y
n
8 9 cos |M|w 45 2wt 9 cos |o|~ —3

¥=2-eo5 (£ )
J A

Puc, KL.0

Pic. K{.2
3—70 a9

Puc. Ki.1
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Npumep Ki. Jdanpl ypaBHeHust ABWMEHHS TOUKM B IJOCKOCTH Xy:

7 b
x=—2cos{— 1|4+ 3; y=2sin{—1¢|—1
4 8
(*, y — B canTHMerpax, { — B CeKyH1ax).

Onpeenuts ypaBHeHHe TPACKTOPHH TOYKH; /ISl MOMEHTA BPeMeH#
t;=1 ¢ HallTH CKOPOCTb M YCKODEHHe TOYKH, a TaKXe ee KacaTelbHOe H
HOpManbHOe YCKOPeHHs M PAJIiyC KPWBH3HEL B COOTBETCTBYIOUIEH TOUKE
TPaeKTOPUH.

Pemnenne, 1. Jlas onpellesieHHS ypABHEHHA TPAEKTOPUH TOYKM HCa
KJIOYHM M3 3aJaHHHIX ypaBHenuil ABmkKeuns Bpems f. ITocxoabxy ¢ BXO-
JUT B apryMeHTH TPHIOHOMETPHYECKHX (DYHKLHH, TIe OAHH apryMent
BABo¢ GOJIBlIE APYTOro, HCNOJAb3yeM GOpMY.Iy

it 7
cos 20 == 1 — 2sin? @ nam cos vy =1-—2sin? Imnu . (D

, J13 ypaBHEHMHA ABHXKEHHH HaXOAMM BHIPAXKCHMs COOTBETCTBYIOWMX
¢ynruuit 1 nogcrapaseM B pasedcTso (1). Hoayuum

T J—ux L y+1
coS i»lu le. , sin ...ml» ﬂlw M
CICAOBATENLHO,
3— 1)2
8—=x_1_o (y+1 )
2 4

OTcioma OKOHYATEJNBHO HaXOAHM CJAEAYIOLIEE YypABHEHHE TPAEKTO-
pun touxu (napaGonw, prc. K1):

x=(y-+ 1)+ 1. @
84

2. Ckopoctb TOUKM Hafilem no ee
OPOCKIMAM Ha KOODAHHATHLIE OCH:

dx n o /n
exﬂl& = um..ﬂ: M.N 5
dy b f1 y
vy = o =T cos {— ¢];
¢ 4 8
ar; 9
V= ﬂ,\ v+ vy,
unpu ft=1c Puc. K1
Uig=1,11 em/c, vy =0,73 cem/e,
vy =1,33 cm/c. (3)
3. Ananoruyuno HafineM ycxopexne TOUKH:
° dv, e cos 4 ) duy n? aN
= =~ CO — M = == M
*= 8 ') T Ty a2 e )
a= ﬁ\mw + mw
nopu f=1c¢
aix = 0,87 cm/c?,  a;, =—0,12 em/c?,
a, == 0,88 cm/c?. 4)
4. KacateapHoe ycxopedne HaligeM, Auddepemuupys mo Bpemcun
paBeHCTBO cNHem.T:w. Hoayqnu;:
dv du, dv
W——=2 - 2v Y
dt = g T2y,
dv Uy G 1 vy ay
e e . m
O dt v ©)

Yucnonule 3HauyeHHs BCeX Be/HUHH, BXOLSIUIMX B MPABYIO Y4CTb Bbl-
pamenust (5), onpeneneHn ¥ pawortes pasencrBamu (3) u (4). Iloacra-
BuB B (5) o9Tm umcsaa, najiieMm cpasy, uto mpu =1 ¢ ay, =0,66 cm/fc?,

5. Hopmaubhoe yckopeune touku a, Hﬁ\ amlaw .EopSmEEm

croja Hafiflennble YHCIOBLIE 3HAUEHHSA a; W 4y, NONYYHM, 4To Npa f=1
C a;n= 0,58 cm/c

6. Paauyc kpupusubl Tpaekropuu p=02/a,. [loacrasasa cioga uuc-
JIOBBIE 3HAYEHHSA U M Qn, HalifeM, uTo npH {=1 ¢ 0;=3,00 cm. OTBeCT!
ui=1,33 om/c, a;=0,88 cmjc?,  ay, =066 cm/fct, a,,=058 cm/c?,
01=3,05 cMm.

3anaua K2

-MexaHH3M COCTCHT H3 CTYNEHYaTHX KOJeC [—§, HAXOZIGHXCS B
3aUeVICHHI HJM CBASAHHLIX DeMeIHOH Mepepauefi, 3ybuatoit pefixu 4 u
rpysa O, NPUBA3AHHONO K KOHUY HHTH, HAMOTAHMOH HA OJHO M3 KOACC

3 35




[image: image12.png](puc. K2.0—K2.9, ta6n. K2). Pamiycs cTynmeneii koaec paBHH COOT-
BeTCTRENHO: y Koseca [ —7r;=2 oM, Ri=4 cM, y Koseca 2 —ry=6 cu,
Ry=8 cM, y Rojeca 3 —r3=12 cm, Ry=16 cm. Ha o6oapax kosec pac-
nonoxkennt Touxu 4, B n C.

B croabue «[lano» Ttalutiukl yKazaH 3aKOH ABHAKEHHS HAH 3aKOH
U3MEHEHHsT CKOPOCTH BeAYUIEro 3BeHa MeXanHaMa, TAe ¢ (f) — 3axoH
Bpamenus Koseca /, s4(f) — 3akon ABMXKenus peiixn 4, wy{f) — 3aKoH
H3MEHCHHST YIIOBOll CKOpocTH Kondeca 2, vs(f) — 3aKOH HM3MEHEHM: CKO-
pocty rpysa § H . 4. {Be3Ae @ BHIPAXKEHO B pajnaHax, S-—B CAHTH-
mertpax, [ —B cexynnax). IlojoxurenbHoe HampaBJeHHE LIS ¢ H ®
DPOTHB XOJa HACOBOMH CTpEJKH, A S4, S5 H Vg, Us — BHH3,

OnpeaeJHTb B MOMEHT BpeMeHy f[j=2 ¢ yKasaHuble B Talauue B
cronbuax <«Haltn» ckopocT (v — JuHelHble, @ — YIJIOBHE) ¥ YCKO-
peHnst (@ — JHHedHDble, € — YIVIOBBIE) COOTBETCTBYIOMUX TOYCK HAM Tel
(vs — CKOPOCTDb I'pysa § u T. A.).

¥xazauns. 3anaua K2 — Ha jiccnefoBaHue BpallaTeNbHOTO JBUIKE-
1YS TBEPAOro Teaa BOKPYr HemoaBMHOA ocH. [lpu pelrennn 3anauu
Y4ECThb, 4TO KOTAA 2Ba K0JeCa HAXOAATCSH B 3aleNVIeHHH, CKOPOCTh TOUKH
3alenJieHHs Kaxkaorc KOJeca OlHa ‘M Ta JKe, @ KOrja JBa KoJeca CBfi-
3aibl peMeHHOH mepexauell, TO CKOPOCTH BCEX TOUSK PEMHS U, CJIeXOBa-
TCALHO, TOUEK, JIeXKAIHX HA 000fe KaKAOro H3 3THX KoJeC, B JAaHHLIX
MOMEGHT BpEMEHH WiC/JeHHO OANHAKOBE, TPH 3TOM CUMTAeTCs, YTO pe-
Melb 1o 06oLy KoJeca He CKOIb3NT.

Ta6anma K2
Haditn
Homep
ycnopus HAano ~
CKOPOCTH YCKODeHU st
0 sy = 47 1—1?) Vg Vg &, ay, 05
1 U == Q.NI..WV Vg Yo €3, QW« Qs
2 @y = 2129 Uy, Wy &9, Gp, 03
3 w, =T71—31* vy, g 8y, Uy, 44
4 Py = 3t—12 vy, @ &, dg, Oy
5 ®, = bi—2¢ Us, Ug &, ¢, 04
6 Py = 2 (£2—-3f) U, @y €1, gy
-7 v, =328 vy, @ &, ag, 0
8 §5 = 2 25t Uy, @ £, ¢, a4
9 0y = 8¢{-3{2 Us, Ug g, 04, Og

Puc. K20 Puc. K2.1

Puc. K2.2 Puc. K2.3

Puc. K2.8 Puc. K29

Npumep K2 Peitva /, crynesyatoe kofeco 2 ¢ paamycamu Ry
Ty H KOseco § pamiyca R, cipendesiyoe ¢ BaioOM pajuyca rj, HaXOAATCH
B 3aueNJieHil; Ha BaJ HAMOTAHA HHTL ¢ Tpy3oM 4 Ha xonue (puc. K2).
Pefika ppuxetces no 3akony s;=f(f).
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[image: image13.png]Hdano: Ry=6 cM, ry=4 w,
R;=8 oM, r3=3 cM, §;=3 (5~
B CaHTHMeTpax, ¢{— B CEeKYHAaX),
A —Ttouka ofoma koneca 38, i)=
=3¢ OnpeReNUTh: s, Uy &3
0.4 B MOMEHT BpeMeHH f={|.

Pewtenne. Ycaosamcss 06o3Ha-
gaTb CKOPOCTH TOYEK, JeXallux Ha
BHeMHHX o6ofax Kodec (painyca
R;), uepeav;, a Touex, Jexxalmmx Ha
BHYTpeHHHX o6ojax (papHycar;),—
yepes u;.

OnpenensieM CHayasla yrao-
BHle CKOPOCTH BCexX KoJiec KakK ({yHk-
KU BpeMeHH f, 3Had 3aKOH ABHIKe-
Puc. K2 HHsl pefikH 1, HaXOAHM ee CKOPOCTb

vy =5 = 92, 1))

Tax Kak peiika H KoJeco 2 HaXoAATls B 3aUEIVIEHHH, TO V=10 HAH
@oRo=v,. Ho Koneca 2 n 3 TOXe HaxOAATCH B 3aUENJGHHH, CJEAOBa-
TEALHO, Up=U3 HIH Worp=w3Rs. VI3 3TUX paBeHCTB HAXOAUM

Uy 3 Te 3
@y = —T— =—1{2 @ = 0, =——12, )
TR, 277 R, 4
Toraa ans MOMeHTa BpeMeHH ¢;=3 ¢ noayinM ®3=6,75 c~%.

2. OnpenenseM vy, Tagk Kak vy=Up=wsrs, TO NpH I;=3 ¢ Us=
=20,25 cM/c.

3. OnpenenscM €; YuHTHBag BTOpOe H3 paBeHCTB (2), noayuum

mulemi_ 5¢ Toraa npu £;=3 c g3=4,5 c~2.
4. Onpegensem aa. Juas Toukn A am”fl«am:_ TAe YHCJIEHHO

2
a z;=Ryes: 04,=R;w5. Torna ana MoMenta BpeMern f;=3 ¢ HMeeM
a4, =36 cm/c?, @y, = 64,5 cm/c?;

ay =V ab+ db, = 36,3 cw/ct.

Bee CKOPOCTH M YCKODEHHSl TOYEK, 2 TAKWe HANpaBJeHHS YLJIOBHIX
ckopocreil nokasausl Ha puc, K2. O rBe T w3=6,75 ¢! v4=20,25 cm/c;
e3=4,5 c=2; a4=366,3 cm/c?,

3anaua K3

[nockuii Mexannam coctouT u3 crepxueft 1, 2, 8, 4 k noasyna B nan
E (puc. K3.0—K3.7) uan us crepxueit J, 2, 8 u noasyior B n E
(puc. K3.8, K3.9), coepusenyuix IpPyr ¢ LPYyroM H € HENOIBHKHEIMH
onopamu 0, O, WADHKPAMH; TOUKA [) HAXOAHTCH B CEPEAHHE CTEpIKHA
AB. Jomne  crepikHeli paBuet coorpercTBeHHO: [;1=04 M, =12 M,
Is=14 M, 1,=0,6 m. Tlonoxeyne MexaHusMa OIpefeNsieTcs YrJaAaMu
o, B, v, ¢, 0. 3Hauenus 3THX YIVIOB H JAPYTHX SafaHHHX BeJHYHH YKa-
sauel B Ta6a, K3a (pns puc, 0—4) wan B tabn. K36 (ans puc. 59);
npu atom B 1a6a, K3a ©) # 04 — BeJHUKHB IOCTOAHHEHE,
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OnpefesnTs  BeJAMYHlHB, YKa3adHHEHE B TabJauuax B c10a64ax
«Haiita».

Jlyroseie CTpenKH It PHCYHKAX IOKA3HIBAIOT, KaK HPIl NGCTPOGHINM
yepTeXa MeXaHmuaMa JAO/MIKHBl OTK/JIAABIBATHECS COOTBETCIBYIOULHE YIJILL:
no XOgy Ha® NPOTHB XO04a YacoBOH CTPeaxn A:mmvmzm? yroa y ua
puc. 8 cuepyer oraomuTh 0T DB mo Xomy uacoBoil crpeaxi, a na
puC. 9 — IpoTHB X0Ja YaCcOBOH CTPEJKH U T. A.).

ITocTpoenue yeprelxka HAYHHATH CO CTEPHHs, HALPaBACHHE KOTOPO-
ro OnpejensieTcs Yr/AOM O NMOJSYH C HanpaBAdiOWEMH AAA  00Jib-
miefi  HarASRHOCTH  M300pasHTh Tak, Kak B npamepe K3 (oM.
puc. K3, 6).

3ajaHsbe YLJIOBYI0 CKOPOCTb H YIVIOBOE YCKOPEHHE CYHTATH [anpas-
JCHHLIMY TIDOTHB XOAA YacOBOH CTDeJXH, a 3ajaHHbE CKOPOCTH Up ¥
YCKOpeHHe ap — oT ToykH B k b (na puc. 5—9).

YKkasanua. 3agaga K3-—Ha HcclefoBaHHe N/IOCKONApasIeasHOTO
JsuxeHus Teepuoro teia. [Ipu ee peweHnu iad onpejencuus CKOpo-
cTeif TOWER MEX4HH3Ma H YIJOBBIX CKOPOCTEfl ero 3BeHbed CJAERAyeT
BOCIIO/Ib3OBATECA TeOpeMOH O IPOEKUHAX CKOPOCTEH ABYX TOYeK ‘re-
Ja M NOHSITAEM O MTHOBEHHOM LEHTPE CKOpOCTell, NpHMEHAsl 3Ty
TeopeMy (MJM 3TO MOHSTHE) K KAMJAOMY 3BEHY MEXQHU3MA B OTAElbL-
HOCTH,

Hpu onpejeneHin YCKOPEHHH TONeK MEXaHHIMA HCXOUHTb W3 DEK-
TOPHOTO PaBeHCTBA am”abufamb;vmm\?nhm A — TouKa, ycKopeHue as
KOTOPOH /I 3a812H0, WAY HENOCPEACTBEHHO ONpPEeIAeTes MO _YCAOBHAM

sagads (ecnu Touka A ABHNKETCH N0 Ayre OKPYMKHOCTH, TO a4 =+
+fv“ B — TouKa, yckopeHue dp KOTODOH HYXHO onpeseluth (eciu
TOYKAa B ABHIKETCS MO Ayre OKPYKHOCTH pamuyca [, 10 a g=ap-ap,

rjie 4uCACHHO QMI!GM\N BXOs01a51 CXOZA CKOPOCTb Un Omwrhmbmo._,om TaK
Ke, KaK H CKODOCTH ADYrHX TQUEK gmxmm:mwng

Ta6auura K3a (x puc. K3.0—K3.4)

Yrap, rpag Jaxo Halitu
. -
) (s a
umm. e ] .— v ® 0 %\_n. ﬂnwn qc%ﬁn uwW:u TOYKH | 3pelia
0 0] 60 30| o{120f 6| — |B, E| DE B AB
1 90 { 120150 O} 30} — 4 1A E| AB A AB
2 30| 60} 30] 0]120{ 5 — | B,E| AB B AB
3 60 | 150]150] 90 | 30| — 5 A, E| DE A AB
4 304 301 60} O (150 4 - D, E| AB B AB
5 90 {1201120f 90 | 60| — 6 A, E| AB A AB
6 90 1501201 9014 30} 3{ — |B,E| DE B AB
7 0} 60| 60 O |t20] — 2 A E| DE A AB
8 60 |1504120( 90| 30| 2| — |D,E| AB B AB
9 30 1120]150f O] 60{ — 8 A, E| DE A AB

20




[image: image14.png]TaGauua K36 (x puc. K3.5—K3.9)

= Yo, rpag Havo Haiita

] o e onla v lolele
H . ) . ,

"mm. a |l Bl 1/¢ 1/ .,%n z\\wnw Totex | 3B .mww e
0 1207 30| 30] 90 |150] 2 4\ — 1 —|B,E|AB} B | 4B
1 01 601 90] 0 1120) — | — 4 6 (A, EIDE| A | AB
2 6011501 30191} 30} 8] 5| —|—1B,E|A4B| B | 4B
3 07150} 30 0} 60| — | — 6 8|A, E{AB{ A | AB
4 3011201120} O} 60| 4 6l —~]—|B,E|DE|B | AB
5 9011201 90190} 60) — | — 8110|D, EIDE| A | AB
6 0{1501 90 01120 5 8| —)— |B, EIDE|B | AB
7 30{120f 30 0{ 60 —}—1] 21 5 A, E|AB| A | AB
8 80(120]1201 90 {150 6! 10} — | — B,E|DE| B | AB
9 60y 60{ 60f 9 | 30| — | — 5 4D, E|AB| A | AB
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Puc. K3.0

Puc. X3.2

Puc. K3.1

Puc, K3.3

Puc. K3.4 Puc. K35

Puc. K3.7

Puc. K3.8 Pue. Rwo

Npumep K3. Mexanuam
H noasyna B, coelHHeHHRIX
Mi O¢ 1 O, WapHBPaMH,

{puc. K3, a) coctout us crepmned /, 2, 3, 4
Apyr ¢ Apyrom ¢ HENOABIJKHLMH OROpa-
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[image: image15.png]Puc. K3

HDano: a=60° #=150° y=90°, ¢=30° 0=30°, AD=DB,

Li=04 M, =12 M, =14 M ©=2c"!, g=Tc"? (HanpaB/eHHA @, H
£, — NPOTHB X0j4a 4acomoit cTpesiku), OODpeRenHTH: Up, Ug, Wy,
ap, €3.

Pemenne. 1. CrpouM nosoxenne MexaHusMa B COOTBETCTBHM C 3a-
JanupiMu yraamu (puc. K3, 6).

2. OnpenensieM vp. Touka B npusaniexur crepxzwo AB. Yrofe
HaifTd Up, HAJL0 3HATH CKOPOCTb KaKOH-HHOYAbL APYrofl TOYKHM 3TOre
CTEPKHst M Hampapsienne Up. [lo mamuplM 3amaud, yudthiBas HanpasJe-
HHE ), MOXKEeM ONPEAENHUTb Ua; YHCJAEHHO

va=0, ;=08 n/c; 0,10, A. 0

Hanpassenue vup- HafifeM, yuts, 4To TOYKa B NPHHALJNENHT OAHO-
BPEMCHHO NOJA3YHY, ABHIKYIeMycst BAOJL HANPABMSIOUMX NOCTYNATENb-

no. Temepn, sWas Ua M HampaBjeHHe Up, BOCIOJb3yeMcs TEODEMOit ©
NPOEKUHsSIX CKOpocTell ABYX Touek Tesna (cTepxHs AB) Ha npsmyo, coe-
Aunsiowyio atu toukn (npamast AB). CHauana mo sToft TeopeMme ycra-

HABJIMBAEM, B KaKylo CTOPOHY HanpasJieH BekTOp Up (MPOGKLHH CKOPO-
CTEfl HOJKHBE MMETh OAMHAKOBLIE 3HAKM). 3aTeM, BLIUMCIAAL STH NPOEK-
LHH, HAXOZHM

U505 30° =10, cos 60° n vy =0,46 m/c. (2)

3. Onpenensem vy, Todka E npudamnexut crepisui DE. Cregosa-

TeILUO, 110 AHAJIQIHH C MPEABAYIULHM, YTOOE ONpeRedHThb Vg, HALO CHa-
yada HafiTH CKOPOCTb TOYKM D, mpunaineixaiiesl OZHOBPEMEHHO CTEpIK-

w0 AB. [las 3toro, 3uas va W Up, CTPOUM MCHOBEHHBI LEHTP cKOpOCTel
42

(MLIC) crepxua Au; 1o Touka Cs, Jlexallas Ra Nepeceuenny nepneu-
RHKYJAPOB K U4 H Up, BOCCTAHOBJEHHbIX H3 TOuek A M B (K U4 nepned-
nuKyaspen crepxens /). Ilo HAaNpaBiEHHIO BCKTOpA U4 ONpPEACASEM
wanpasjesne nopopora crepxHa AB sorpyr MLIC Cs Bextop VD nep-

nenaukyaspen orpesky CsD, coepunsiouleMy Toukn D u Cs, u Hanpasien
B CTOPOHY NOBOPOTA. Beauunry vp BaiiaeM H3 nponopuuH

Up Up
e, ‘ 3
CsD C; B @)

Urobu Buuncauts CiD u CyB, samernym, wro AAC;B npaMoyrossunii,
TakK Kak OCTphle yr/iu B HeM pabHb 30 u 60° n uro C3B=ABsin 30°=
=0,5A8=80. Torna ABC;D aBaserca pasHocTopohnamM u C:B=C3D.
B pesyabTare pasencrso (3) aaer

vpy=0vg=0,46 m/c; v, L C,D. 4)

Tak kak Toyka E NPHHAMJIEKMT OAHOBpeMeHHO crepxHio O.F, Bpamai-
wmemyca Boxpyr Os, To 0eLO,E. Toraa, woccrapass us touwex £ u D
NepPNeHARKY/SADE K CKOPOCTAM g u Up, nocrpoum MIC C, crepxus
DE. To manpasaeHui BeKTOpa Up onpejlessieM HalpaBJenHe NOBOPOTA

crepxHs DE Boxpyr uedtpa Cp. BexTop vp HanpasJieH B CTOPOHY HOBO-
poTa aToro crepxuia, Ms pue. K8, 6 Buano, uro LCED=/CyDE=30°,
orkyga C:E=C;D, CocraBus Tenepb NPONOPLHIO, HaiAeM, UTO

(=}

%&lﬂumuw vy =, = 0,46 mjc. )
4, Ompenensem w, Tak xax MILC crepxus 2 n3secred (Touxa Cp) #
CyD= lmnnolwWoﬁ = 0,69 m, 10
0y = L2 _ —0,67 c—1. ©)
C,D

5. Onpeneasem ap. Touka B npuuaaiexur crepxmo AB. UroSwm

HAUTH Gp, HALO 3HATL YCKOPECHHE KaKOH-dHOYLb APYroil TOUYKH CTCPIKH
AB n tpaektopuio TouskdH B. Tlo jaHHBIM 327248 MOXKEM OIIPEAJHTD

ag=ay-ta}, e YHCAEHHO

ay=e [, =28 m/c} o =0}l =1,6m/c )

Bextop afj nanpasien Boas AO;, a ay — nepreninkynapso AO;;
H306paxaeM 5TH BEKTOpPb! HA YepTelxe.
Taxk xax Touka B ONHOBDeMEHHO NPHHANJCKHT DOJ3YHY, TO BEKTOD

Gy NapaiiefeH HanpaBJAIOWHM NOJ3yHAa. MaobpaxaeM BekTop dp Ha
HepTeXxe, noJgaras, 4T0 OH HanpasjeH B Ty Ke CTOpPOHY, 4TO H Up,
bbm OnpeAeCHUd dg BOCHOJAL3YEMCS PABEHCTBOM '
. =T ~n -1 -n
ap=uaag+ag+apytapa. &)
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[image: image16.png]UsoGpaxaem i uepTerke BEKTOPHI MNE (snosp BA or B x A) u

a 2
nw\,? a6yi0 cropony nepuenaukyaspuo BA); vucaenuo am>ﬂeu;w.
Haiias ®; ¢ nomousio nocrpoernoro MIIC C; crepxus 3, noayunm

c e

\, slan)oEN @

Wy = = io.mn‘xm?~z\n. Av
Cs A Ijcos 30° BA

Takum 06pasoM, y BefuuHdH, BXOAAUIMX B paBeHcTBO (8), Hemssect-

Hbl TOJLKO YHCJOBLIE 3HauYeHHS ap H awxw HX MOXHO HaHTH, COPOEKTH-

posag ofe yacty pasexcTsa (8) Ha xakue-HHGYRDb ABE OCH.
Yr1o6el ONpeieanTs ap, COPOSKTHPYeM 0O0e yactd pasedacTsa (8) na
nanpasiedne AB (och x), NePUEHIMKYJNAPHOE HEH3BECTHOMY BEKTOPY

n..mh. Torpa noaysum
agcos 30° = ay cos 60° — afj cos 30° + a4, (10)
Tloacrasus B panencrso (10) uncsioBbie 3HaueHHA BCEX BEJNUUHH M3
(7) u (9), uaitnem, uto
ag=0,72 w/c2, (11)

Tak xax noaywuiaoce ap>0, TO, C/IeA0BaTeNbHO, BEKTOP dp Ha-
npaBJied Kax nokasaso ua puc. K3, 6.

6. Onpeneasiem €3 Yr106n HalTH €3, CHadyaJa ONpeNeTHM mw.».
Just storo o6e yactu pasexcTBa (8) cnpoekTHpyeM Ha HaOpaBJICHAE,

nepnenguxyaspaoe AB (ocp y}. Torza momydnm
~ agsin 30° = ¥y sin 60° 4’ sin 30° +-aj,. (12)
TMogcraguB B pasBenctso (12) 4wHCAOBHE 3HAYCHHA BCEX BEJHYUH
43 (11) u (7), Haiimem, uro af,=—358 M/c2, 3HaK YKa3uiBaeT, UTO
nanpanienne aj, MPOTHBONOJIONHO MOKA3AHHOMY HA PHC. K3, 0.

Teneps 3 paBeHCTBa @ py =e3ls MOMYUUM

T
mu.h_nbh_ = 2,56 c—2,
ly

OrseT: vs=0,46 M/c; vr=0,46 M/c; wy=0,67 c=1; ap=0,72 m/c%
£3=2,56 ¢2,

3anaua K4

[Ipamoyrospuas nnactuka (puc. K4.0—K4.4) wm xpyraas miace
TuHa paauyca R=60 cm (puc. K4.5—K4.9) npamaercs Boxpyr Hemo-
IBHIKHOH ocH W0 3akony @=f,(f), samamnomy B Taba. K4. [lozowxu-
TC/bHOE LanpaBJieHHe OTCYeTa yIia (@ [OKa3aHO Ha DPHCYHKAX JYrosofi
crpeaxoii. Ha puc. 0, 1, 2, 5, 6 oco ppauiennst NepuEHAUKYJSIPHA IAOC-
KOCTH IUIACTHHLI M DPOXOJHT ueped Touky O (maacTHHAa Bpaiaercs B
cBOGH IuVIoCcKOCTH); Ha puc. 3, 4, 7, 8, 9 ock Bpawenus OO0 Kexur B
TJIOCKOCTH MJAcTHHB! (IVIaCTHHA BPAMAETCS B HPOCTPAHCTBE).

[lo nnacrase Bhosb npamoft BD (puc. 0—4) Wi NO OKPYMHOCTH
paguyca R (puc. 5—9) asuukercss Touka M; 3aKOH €€ OTHOCHTE/LHOTO
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ZLBHXERHS, T. €. 3aBHCHMOCTL S=AM=[;({) (s BHpaXKeHo B CaHTUMCT-
pax, { — B CeKyHAaxX}, 3ajal B Tabnuue OTACAEHO AR puc. O—4 1 aas
puc. 5—9; TaM ke naubi pasmepw b n I Ha pucynxax touxa M noxa-
3aHa B noJoxeHny, npu kKotopom s=AM>0 (upn $<0 Touxa M uaxo-
JUTCA DO APYTYIO CTOPOHY OT TOYKi A).

Hajitu abcomoTHyIo CEOPOCTb H abCOJIOTHO® ycxopeune Touki M
B MOMEHT BpeMeHd ;=1 c,

Yxasanns. 3agava K4— na caoxkunoe asmkende toukn. [ag ee pe-
WEeHHA BOCMOJbL30OBATBCA TEOPeMaMi O CJIOXKEHHH CKOpPOCTedl 1 0 caomue-
HHN yckopenuil. Ilpexxie ueM NPOH3BOAHTL BCE DACHETHI, CASAYET 1O
YCJI0BHAM 3ajadyl ONpeAe]HTh, rAe Haxoaures rtouka M ua naacruaue
B MOMEHT BpeMeHH ;= lc, B H3006pa3auTb TOUKY HMCHUO B 3TOM INOJD-
Xenun {a He B NPOW3BOJLHOM, NOKAa3aHHOM Ha PUCYHKAX K 3ajiaue).

B cayuasx, OTHOCSUIHXCST K pHC. 5—9, TMpH pelmIGHAH 32144l HE
TOACTABMATL YHCAOBOrO 3HaueHus R, moxa ne OyAyT onpenelensl Io-
JiOKeHne TO4KH M B MOMEHT BpeMCHH #£1=1 C M Yrol MeXiy paiuy-
camu CM u CA B 310T MOMEHT,

Tadnanua K4

- Jast puc. 0—4 s puc. 3-9
as Aas BCeX pH-
go CYHKOB —
2 5 @=f(7) b, cm s==AM==f.({) ! s=AM=},(1)
>

0 4 (12—1) 12 | 50(3 {—¢2)—64 R lwww\ R (4{2~2 13)

4
1| se—8t | 16 | 40GE—t—32|— R zwffwmli

2 631212 10 80(r2—¢)-1-40 R

R@e—1
- REE—)

3 £_2p | 16 |60(t1—32)+56]| R wlxaT&

4 | 10r—sp| 8 |so@r—m—a8] R | ZRr@s—2)

3
5 | 2(2—t) | 20 | eow—on) R nwn R(£3~21)
6 | 5/—4s2 | 12 | d0(2—3t)+32 nw. R .W R (13—21%)
7 | 15¢—3p 8 | 60¢—)+2s | R % R({—5 1)
8 | 2p—117 | 10 | 505/—1—30| R ‘ml R(3 £2—1)
9 | 62388 | 20 | 40(t—2%)—40 sw. R »wx R(—2#)
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[image: image17.png]Puc. K4.3

Puc. K4.8

Puc. K4.9

Npumep K4. Wap panuayca R (puc. K4,a) Bpaumaercs BOXpyr cBo-
ero puamerpa AB no sakony @=[1(f) (noaokurenbHoe HanpaBrcHHE
QTCYeTa Yria ¢ NoKasaHo Ha puc, K4,a xyrosoii crpesxoit). ITo myre

Piic. K4

~—

6osplioro xpyra («Mepuanany») ADB peuxercs Touka M no 3akouy

A’
s=AM=f,({); nomoxurenpHoe HanpasaexHHe otcuera s or A K D.

Hdano: R=05 M, p=2¢3—412 5= {nR/6) (7t—2¢%) (p—B papua-
Hax, S—B MeTpax, ! —B cexynnax). OnpeaeauTIb: Uys 4 Qag B MO-
MEHT BpeMeHu f;=1 c.

Peuienne, PaccMoTpHM ABHKenHe TOUKM M KAk ClOXKRCe, CYHTAS

s S—
ee pBuXKeHHe no ayre ADB orHocutensubim (AB—oTHocHTEALHAR TPa-
eKTOpUS TOUKH), a BpalueHue LIapa— IepeHoCcHbiM ABH:KenueM. Torna
abconioTHAs CKOPOCTE Uas H AGCOMIOTHOE YCKOPEHHE (ag TOUKM HAll-
nyres no  opmynam:

Va6 = Vot -+~ Unep»  @a6 = Qor + CQuep + Grops )

N Y _n T e
Tle, B CBOIO OYePeAb, &y ==Uq 05, Gnep=0gepT 8

nep’

OnpenennM Bce X2paKTePHCTHKH OTHOCHTENBHOTO ¥ NEPCHOCHOrO
JBHIKEHHH,

1. OTHOCHTENbHOE ABUMXEeHUE DTo IBiAEHNE INPOUCXO-
LUT 1O 33KOHY

s= AM = (nR/6) (T{ — 2i?). 2)
Cnauana ycrasoBuM, rie OyieT HaxoAuTecsi Touka M ma nyre

ADB B MomenT Bpemenu f;. Ilonaras 8 ypasmesun (2) ¢=1 ¢ nonyuum
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[image: image18.png]5 3
sj=—mnR. Torga = ACM = IWP

nhﬁummOo
6 6

win ZBCM=30° Wsobpaxaem na puc. K4,a Touky B NOJOKCHUH,
olpeaeHeMOM 9THM yrioM (Touka My).
Tereps HAXOAAM UHCIOBHIE SHAYCHHA Vgy aler ot

) . 2
Vo = § = (aR/6) (T — 4t} @y =Dy =— = R;

mwa = ewo,_.\ﬁoa = ewﬁ,\h.

TIe Por — PANHYC KPHBU3HE OTHOCHTE[LHOM —TPAGKTOPHMH, T. €. AyrH

S
ADB. Ilas momenta BpeMeHd fj=Ilc, yuuTbiBasd, 410 R=0,5 m, noay-
gt

- nR 129 . T 2 2.
co.—.” c — n Z\n. ay,= - 3 Z\G~ va
n2
QﬂO—H”‘ml g\ﬂw.

3HAKH TOKA3LIBAOT, 4TO BEKTOP Uor Hanpanjesd B CTOPOHY noaQ-
JHTEJALHOrQ OTCYETA PACCTOAHNA §, a BEKTOD QM._. —B IHPOTHBONOJIOH=

S
HYI0 CTOPOHY; BEKTOP G, HANPABICH K UEHTPY C ayru ADB. Hsofpa-
3aeM Bee 9TH BeKTOpH Ha puc. K4, a. Jus marAsaHOCTH UPUBEACH pHC.

p————
K4, 6, rae nyra ADB coBMelliena ¢ IJIOCKOCTBIO HepTexa.

9. [TepenocHoe ABHXKeBHE DT0 ABHKEUHE (spawenye) npo-
HCXOZUT U0 saKowy @=2¢3—4f2 Hafinem yriosyio CKopocre @ i yr-
JIOBOEG YCKOpeHHe & HEPEeHOCHOro BpAIleHHA: w=p=06{2—8/, e=0=
=12t—8 umpu h1=1¢

o =—2c—};  e=4c2. (4)

3uakn yKasbiBaor, yro npH fi=1 ¢ Hanpapjenue & COBNAAAeT ¢
HATpaBJeHWeM NONOKHTENLHOTO OTCYeTa yIJa @, 3 HAlpaBJEHHE ®
emy OPOTHBOLOJIOKHO; OTMETHM 3T0 Ha PHC. K4, a COOTBCTCTBYIOU{AMH

AyroBplM# CTpelKaMH.

Jins onpeneieHHs Ugep H Quep HAXORUM CHAUANA DACCTOAHHE h
toukd M, ot ocu ppamenns. Ilosydaem h=Rsin 30°=0,25 m. Torna
B MOMeHT BpeMeHu f;=1 ¢, y4nTeIBas paBeHcIBa (4), mOAYuRM:

Gnnb u~e_m«” O.m. 2\0. QNmU" eh = 1 Z\Dwo Amv
" = ot=1 m/c

nep —

HsoGpaxaeM Ha puc. K4,a BexTopH Uuep H nmmv ¢ yueTOM Hampab-
e’ @ 1 € 0 BEKTOp mmmn (nanpas/ieH K oCH BpAIEHHT),
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3. Kopuoancono yexkopeunne Tak Kak yron Mexgy Bek-

TOPOM Uor M OCbIO BpalieHusa (
: BEeKTOpOM ®) pased 60 ° qHCIe
B MOMEHT BpeMenn f;=1 ¢ [cM. paBesctsa (3) u f: > 10 e

f@nm_cs“._e:s%onMumﬁbﬂ%nm.s mict.  (6)

¢

mmmqﬁmwhmﬁﬁm D.zov Raunaem, OSUOWW‘HS@OWNW wwﬁuohv Uor Ha MJQC-
[}
mﬂOOHV. ﬂmﬁﬂm_::znvﬁﬁmuﬁYmO ocn w@NEWmEM A=@O®~n~h:m— :BS@NWEQEN TaK

HKe, Kak mmmﬂnov mu—.mmovu n ﬂme@me 3aTeM an ETCW%?ENO B CTO _C.M% w,

T. €. 0 Xo ( HacoBOH Om@m.\:nm Ha @O . mw:Nﬁ:w :N:@mmhmﬁﬁw a
L 3 Kop
HauTy, ( 3 KOP = T @ @ D
MOKHO a 4TH, 4TO0 « M WU - meo ayaeMm BEKTO a
P A VA o v 6 Ko
Hm:mwmumv MOXKHO BRIYHCIUTDH SHAYEHHA Vag H Qas.
%. ozcmhﬂﬁaﬁﬁmxﬂ v mmuﬂ KaK Ups=Uor+0 , a wmmmHOUvu U
at. a6 [ nep o

:cnsmmm:amonm:mmbg
1
Mens f=1 ¢ p yaapubi (cM. puc. K4,a), 10 B moment Bpe-

T

_ 2 2 2
Y6 = d\coa + Unep — Um'v + (0,5)2 = 0,93 wm/c,

5. Onpe
pepenenue as. Ilo Teopeme o caomendn ycxopeumit

m; “Iﬁ n T n =
a6 or + Qo7 + Q:ov 4+ 9:% T azov. Qv
- .W_Mm Ompelenerust aas NPOBEAEM KOOPAMHATHEE oCH M xyz (cm.
waor .LS H m%m@mz NPOSKUHH BEKTOPA das Ha 5TH OCH. YaTeM mpu
0 BeK ) ¥ oc
, TOPY Qpep H 2y, JIEXAT HA NPOSEREHHOA OCH X, a Bek-

—

-t Tn on
TO
PHL Qops Qop H Ope, PACHONOMEHE B miockoctd  ayru ADB, 1. o, B

NJI0CK [

wm:oeMMaMmDNSLNN {cM. pme. K4,6). Toraa, HIpoexTHpys obe wacta pa-

N KOOPLHHATHLIE OCH H YUTH ONHOBPEMEHHO paBesctna (3)
» {6), monyunm nna momenra Bpesmenu £,=1 c: . '

Qo = Qmmvl*. Gop = 142,72 = 3,72 m/c2;

Bty = ep + s c05 60° [l [c0s 30° = | 4 T —

nV3

6

= 0,71 m/c?;

T ﬂ\w

g, =— _ nwa ~ cos 60° l.amaoOw 30z Im. +
. 16

OHQOPN HAX0AHM 3LaueHHe Qa5 B MOMEHT BpemeHn f,=1 c;

=-— 1,59 p/c2,

_ xm - ..nl
a6 ﬂ\ Qg T Qagy -+ uwan =4,1 m/c?,

OTBeT va=0,93 M/C; aso=4,1 M/c?,
4--70
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[image: image19.png]METOANYECKOE IHCHMO
no xypey «Teoperudeckast MEXaHUKA» JJIs CTYAEHTOB 3209HOr0 (aKyibTeTa
cneunaasrocreif 1-70 01 01 (XITC)
«CTraTHKay, « KuHemMaTuka.,

CTy[eHTEl 3a0YHOTO  OTJENEHHs TEXHMUECKHMX CHEUHAIBHOCTEH HU3ydalT Kype
«Teopernaeckas MexaHHKa» Ha [V-M ¥ V-M cemecTpax.

[IpH M3y4eHUH 3TOr0 Kypca Heo6X0AMMO BBIHONHUTE YeThIPE KOHTPOJILHBIE PA0OTEL.

Ha IV cemectpe BsmosnHstorcs aBe KoHTpoipnele paborer (KP): KP Nel, KP NeZ mo
paznenam «Crarukay, «KHHEMAaTHKaY.

3ajaHus Ha BBIIONHEHHE KOHTPONBHBIX PaboT BLIOMpAIOTCA M3 METOAMYECKHX YKa3aHUii
[1]. koTopbIe CTYAEHT onydaeT Ha Kadherpe CM u TM (aya. 101).

KP Nel sxmouaer B ce6s 3anauu: C1, C2, C4, C5; KP Ne2 —3amaqau K1, K2, K3, K4.

Hludp cTymeHTa NpH BHHIONHEHHHM KOHTPOJNBHBIX 3amaHuii, cornacHo [l1], oOpasyercs
caenyomuM obpazoM: Oepyrcsd OBe MOCHeNHUE IU(PEI JTHIHOrO Hmbpa (BOMEp 3a4€THOH
KHIDKKH) W K Opemnocnenreil mmbpe npubasnsercs wupa, yCTaHOBIEHHas I Kaxoi
rpynnet.  [ToliyyeHHOE HpH CIOKEHMM UHCIO o0Opa3syeT HHAMBUAYaNbHBIE MmHQp, 110
npennociaeasedl mudpe KOTOPOro OMpPEeNeTFIOTCd HOMEP PHUCYHKa (CXeMbl), a No MOCIeqHeH
mudpe — HoMep ycnoBus 3amanmi. Hanpumep, ecnmm obmmil mmdp CTyAeHTa 3aKaHIUBACTCA
guciaoM 15, a koRTposbHas mmdpa rpymsl «19», To BapuanT 6yner «34» (cxema Ne3, ycnosne
Ned),

KonTtponsHbie paboTh! BENIOMHAIOTCA Ha CTAHAAPTHBIX JIMCTax (opMara A4 ¢ y4eToM BCex
TpeboBanuil K opopMIeHMIO, YKa3aHHBIX B [1] (Bce pacyeTEHl BHUTONHAIO BPYYHYIO, PacdETHBIE
CXEMBI pa3pelIaeTcs BLIIONHATE Ha [IDBM)..

Koutponsubie nudpst st rpyni: I[1-278 - «10», [1-279 - «12», [1-280 - «14», [1-281 — «16».
1. Tapr C.M. TeopeTHdecKas MEXaHHKA. MeToauteckne YKa3aHUA ¥ KOHTPONBHBIC 3a8aHUA.

—M. - «Bricinas 1ukona». 1982r.

Kadenpa conpoTsiieHHs MATEPUAIOB H TEOPETHIECKON MEXaHHKH
Bpecr 2009r.




[image: image20.png]CTATUKA

1. Craruxa. OCHOBHbIE ICHATHA. AKCUOMBI CTATHKH.

2. AKTHUBHbIE CWIBI, PEakLUM CBs3eil. Buabl caazeil.

3. OcxoBHbl€ 33834 cTaTHkY. TeopeMma o TpEX MapaiienbHbIX CHIaX.

4. Cucrema cxonsmmxca cuil. [IpHBeneHHe CHCTEMBI CXOMIMMXCA CHJI K PaBHO-
Aevictyroweil. I'paduueckuii cnocod HaxoxaeHns paBHONEHCTBYOIIEH.

5. AnanuTyuecKkuil criocod HaxOKAEHUs PaBHOACHCTBYIOMIEIH.

6. YCi10BHs paBHOBECHA CUCTEMB! CXOIALIMXCA CHIL

7. Anrebpanueckuif MOMEHT CHJIbI OTHOCHTEJILHO TOYKH. BEKTOPHbINA MOMEHT CU-
JIbl OTHOCUTEIIEHO TOYKH,

8. MOMEHT CUMbI OTHOCUTENBHO OCH.

9. CBA3b MEKAY MOMEHTOM CHJIbI OTHOCHTENLHO OCH U BEKTOPHBEIM MOMEHTOM CH-
JIbl OTHOCHUTEIBHO TOYKH Ha OCH.

10. Teopusa nap cun. CioxeHHe ABYX NapajllefbHBIX CHII, HAIIPaBNeHHbIX B OAHY
CTOPOHY.

11. Cnoxenue AByX Napauie/bHbIX, HEPABHBIX 110 MOLYJKO CUJl, HAIIPABJIEHHBIX B
[IPOTHBOIMOJIOXKHBIE CTOPOHBL.

12. IMapa cun. Teopema o6 sxBuBaneHTHOCTH nap cii. CBoMCTBA nap cuL.

13. [IpuBeneHHe CUIIBI K 3alAaHHOMY LIEHTPY.

14. TIpuBeneHue npoU3BOABHON CUCTEMBL CHJI K CHjle U Tape Crl (OCHOBHAA Teo-
pema craTtuku. Teopema [1yaHco).

15. Oopmynel [s ONpeAeneHus [aBHOrO BEKTOpa U MIABHOTO MOMEHTA B [JeKap-
TOBOH CHCTEME KOOPAMHAT CTATHKMU.

16. YacTHble ciiyyau NpUBENEHHA CUCTEMBI CUIL.

17. [pusenenne cucteMpl CHI K AMHAME (IMHAMMYECKOMY BHHTY).

18. Teopema BapuneoHa o MOMeHTe paBHOACHCTBYIOLUEH. Y CIOBHE PABHOBECHS
MPOM3BOJIBHON NPOCTPAHCTBEHHON CHCTEMBI CHIL.

19. PaBHOBeCHE MPOCTPAHCTBEHHON CHCTEMBI NApPasUIENbHBIX CHIL.

20. PaBHoBeCHE MPOU3BOIBHON IUIOCKOH cHcTEMBI Clll. PaBHOBecHe MIIOCKOM CUC-
TEMb] NAPAUIENABLHBIX CUI.

21. CTaTtv4ecKH OnpenenuMele U CTATUUECKH HeonpeaeuMble CHCTEMEL. PagHoBe-
CHE CHCTEMBI TET.

22. Tpenne nokos. TpeHue ckoipkeHUA. 3aKOHBI TPEHMUA.

23. Yros ¥ KOHyC TpeHus..

24, TpeHHe KaueHus.

25. Inockue Gpepmbl. Criocod BbIpe3aHUs y370B.

26. Cnocob ceuenuit

27. LleHTp napasuienbHbIX CHII.

28. Lenrp TsoxkecTd. CriocoOet ONpeaeeHus NONKEHUsS USHTPA TAKECTH TEl.

KMHEMATUKA

1. OcHoBHble 33a7ayd KUHEMAaTHKW. Kunemarnka Touku. CnocoObl 3agaHus ABH-
JkeHHus Touku. CKOPOCTh H Y CKOpPEHHE.

2. KoopaunarHplit cmocol 3afaHus ABMKEHUS TOUKH. [lepexos 0T BEKTOPHOLO
crniocofa k koopAUHATHOMY. CKOPOCTh; YCKOPEHHE.

EcTecTBeHHBIl cnocod 3ananus asibxeHys. CKOPOCTb M yCKOPEHHE.
Krraccnduxauus ABMKEHUHA 0 YCKOPEHUAM. Y PaBHEHUA ABHMKEHMSA TOYKH.
[Tepexod OT KOOPAUHATHOrO K €CTECTBEHHOMY CHOCOOY 3a/aHUs ABHXKEHHA.
TocTynarensHoe naBHxxeHue TBepAOTo Tesa. OCHOBHbIE CBOHCTRA.
BpamarensHoe OBIDKEHHE TBEPAOro Tena. YrioBad CKOPOCTh H YIJIOBOE ycC-
Kopeuue.

8. BpamarenbHoe JBIKEHHE TBEPAOro Tesa. CKOPOCTb M yCKOPEHHUE.

9. PaBHOMEpPHOE U paBHONEPEMEHHOE BPAILEHHE.

10.  Cnoxsoe gBrkeHMe Touky. TeopeMa o CI0KEHUH CKOPOCTEH.

11. CnoxHoe OBrXkeHHE TOUKH. TeopeMa O CIIOKEHHH YCKOpeHul (Teopema
Kopuonuca)

12.  Vckopenue Kopuonuca. Hanpaenenue Bektopa. Monyns yckopenus Ko-
puonuca. Ciryuan paBeHCTBa Hy o yckoperus Kopuosuca.

13. Tlnockoe gBIbKEHHE TBEPAOTO Tena. YpaBHEHHS JBHKEHHS TBEPIOro TCa.
14. CxOpocCTh TOYEK MIOCKOH ¢purypsl. TeopeMa o IPOESKLKMAX CKOPOCTEH.

15. MrHoBennsiii ueHtp ckopocteii (MILIC). YacTHbie CJlyuaH ONpEneHCHUs
MIIC.

16.  YckopeHus To4eK IIIOCKOH QUIypsbI.

17.  JIBmKeHHe TBEPHOro Tela BOKPYT HEMOABMXKHOH TOYKM {cpepuyeckoe ABH-
xeHue). YTnoBas CKOPOCTh Y YINI0Boe yCKopeHue. CKOPOCTh U YCKOPEHHUE TOUKH.
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