3AJIAHME 1
no aucoumianie K TEOPETUYECKASI MEXAHHUKA)»
aaa rpynn IMTO, IMDA, ATYO, ATIT, ATII-11, INAA-21, JTHPM, JTHTM-31;
no qucuumuinae KMEXAHUKA» pas rpynnsi JIBITK-21

O3HaKOMBTECH U U3YUHTE MO yueOHOMY mocobuto Xoxnosa, O. A. Teopemuueckas mexa-
Huxa. Cmamuxka [Texcm] : yueonoe nocooue / O. A. Xoxnosa, E. B. [lonomapésa ; Acmpaxan-
CKUllL 20C. mexnuyeckul yu-m. - Acmpaxans : H30-60 AI'TY, 2010. - 99 c. (BbUT0XEHO Ha 00pa-
30BaTenbHOM TopTane, (aiin «Craruka.pdf») maparpadsr: m. 1.3. Buasr cBs3ei u ux peaxiym,
ctp. 10; m.m. 1.4.3. [Ipoekius cuiibl Ha OCh M Ha IIOCKOCTh, CTP. 15; m.11. 2.3.1. MOMEHT CHUJIBI
OTHOCHUTEJIBHO IIEHTpa, CTP. 23.

Opuentupysick Ha [IPUMEPHI pacuéra B 3ToM [IOCOBUU (cMm. ctp. 43-46), BBITIOTHHATE
3ananue 1 «Onpenenenue peakuii B 0opax MmiocKoi COCTaBHOM KOHCTPYKIIMH (CUCTEMa JBYX
TEJ)».

3AJIAHUE 1.

Yenosue 3aoauu: JKéctkas pama onupaeTcs Ha IMIAPHUPHO-HETIOABUKHYIO OTIOPY B TOUKE
A 1 mapHUPHO-TIOJIBUKHYO oniopy B Touke B. K pame nmpuinoxens! cuisl P1 (H) u P, (H), mapst
cun ¢ MmomeHTamu M (Hm) u M, (Hwm), pacnipenenénnast Harpy3ka HHTEHCUBHOCTBIO (1 (H/m).
B 1nieHTpe TsHKeCTH 0THOPOTHOM TPEYTOIbHON MIIACTHHBI MPUiIokKeHa cuia G, mpornopinoHaib-
Has e€ momaau (Ko3QpUUUeHT TPOMOPLHOHATBLHOCTH v =2,5). ICXOHbIE JaHHBIE [10 T€OMET-

PUYECKUM pa3MepaM paMbl M Harpy3kam npuBeneHbl B Ta0u. B.1. PacueTHbie cxembl mpuBe-
neHsl B Ta0n. B.2.

Onpedenume peakuy B OTIOpax KECTKOM pambl. BeIOIHUTE MPOBEPKY MPABUILHOCTH Pe-
LICHUS.

Homep BapuanTa (cTpoka B Tadiuue B.1, pacuyerHasi cxema B Ta0J. B.2) onpenes-
eTCs MOCJIeJHUMHU ABYyMS M pamMu 3a4eTHON KHUKKH.

[Ipu BBITIOTHEHUU 3alaHUsI HEOOXOUMO U3YUuTh TeMy «Crtatuka». [Ipu npakTuueckom
pelIeHn: 3a/1ady MO>KHO TOJIb30BaThes JII000M (pOpMOIl ypaBHEHMII paBHOBECHS], TaK KaK BCE
OHU COBEPIIEHHO PABHOIPABHBHI.

Ocu KoOpJMHAT U MOMEHTHBIE TOYKHA MOKHO BBIOUpATh Mpor3BoIbHO. Hanbosee npocto
1 0€30IIMO0YHO PEIIAIOTCs YpaBHEHUS PAaBHOBECHS, B KOTOPHIE BXOJUT OJHO HEU3BECTHOE.
CrenoBaTesbHO, KOOPIMHATHBIE OCHA HA/10 HATPABIISITH MEPIICHANKYJISIPHO K HAMPABJICHUIO HE-
M3BECTHBIX CWJI. Torga mpu COCTABICHUM YPAaBHEHUM IPOEKUMKA HEU3BECTHBIC, MEPIECHINUKY-
JSIpHBIE K OCSIM, B OTH YPaBHEHHUS HE BOWAYT. 32 MOMEHTHBIE II€JIeCO00pa3HO OpaTh Takue
TOYKH, B KOTOPBIX IIEPECEKAOTCS JINHUU ACHUCTBUSA JBYX HEU3BECTHBIX CUII. TOraa B ypaBHEHHUE
MOMEHTOB BOMAET TOJIBKO OJIHA UCKOMAs CUJIA.

JIJ1s1 TIIIOCKOM CUCTEMBI MOYKHO BBIOUpPATh JIF000€ YUCIIO KOOPAMHATHBIX OCEH U MOMEHT-
HBIX TOYEK U COCTABJIATH COOTBETCTBYIOIIEE YUCIIO YPABHEHUN PABHOBECHS, HO TOJIBKO TPU U3
HUX OyAyT He3aBUCUMBIMHU. OCTalIbHbIC YPABHEHUS MOJIYYAIOTCS KaK CIEACTBUS U3 3THUX TPEX
Y UX MOKHO MCIOJIb30BAaTh JIUIIIb ISl TPOBEPKHU.

J{nst I0CKOM CHUCTEeMBbI TapasuIesIbHBIX CHJI 3TH OOIIHE MpaBUia MOKHO KOHKPETHU3UPO-
BaTh. OCH KOOpJMHAT ClIeTyeT HAMPaBJISITh TaK, YTOOBI OJIHA U3 HUX OKa3ajlach MapauiebHON
CWJIaM, IPUJIOKEHHBIM K TBEPAOMY Tely. YpaBHEHUE MOMEHTOB HY>KHO COCTAaBJISITb OTHOCH-
TEJIbHO TOYKH, JIeKAIIEH HA IMHUU JIEUCTBUS HEU3BECTHOM CHUJIBI. DTO JA€T BO3MOXKHOCTb OTIpe-
JIEJIATh OJHY W3 HEU3BECTHBIX CHJI HEIOCPEICTBEHHO M3 OJHOTO YPaBHEHUS MOMEHTOB. Jliid



PCUICHUA 3a4a4 ITPU IIOMOIIHU IBYX ypaBHeHI/Iﬁ MOMCHTOB CJICAYCT YUUTBIBATh, YTO MOMCHTHBEIC
TOYKH HEC JOJI?KHBI JIC)KATh Ha HpHMOﬁ, HapaHHCHBHOﬁ CHJIaM.

3ajaun Ha paBHOBECHE TBEPIOIO TeJA JJIS IVIOCKOW CUCTEMBI CHJI PEKOMEHTYETCSI PEIIaTh

B CJIEAYIOIIEM MOPSAKE:

Ne lag, Mg, °|lec, Magc, °lcp, Mocp, °|lpe, Mapg, °@a, °

1. Beigenute 00bEKT HUCCIIEIOBAHUS — TBEPIOE TEJIO, PABHOBECUE KOTOPOTO HAJIO pac-
CMOTPETb.

2. HM3o00pasute akTUBHEIC (3aJaHHBIC) CHITBI.

3. OcBoboauTe TEIO0 OT CBA3EH, MPUIOKUB COOTBETCTBYIOIIME peakiuu. [Ipu sTom
HEOOXOMMO yOETUThCS, UTO JTaHHAs 3ajjada SBIISETCS CTATUYECKU OMPEACTUMON — YUCIIO
HEU3BECTHBIX BEJTMYMH JIOJKHO OBITh He OoJiee TpEX (A1 CUCTEMbI TapaJlJICIbHBIX CHUII — HE
ooJiee I1BYX).

4. HampaBbTe 0OCH KOOPJAHHAT, BHIOEPUTE MOMEHTHBIE TOUKH.

5. CocraBbTe ypaBHEHHS] PaBHOBECHS MPOU3BOJBHOMN MIOCKONW CHUCTEMBI CUJ (WU
MJIOCKOM CUCTEMBI TApaJIJICIbHBIX CHII).

6. Pemmre cucteMy MoTy4yeHHBIX YPAaBHEHHI PaBHOBECHS OTHOCUTEIHLHO HEU3BECT-
HBIX BeTU4MH. ECiu B pe3ynbTare pereHuss iCKoMasi peakius MoJyqaeTcs MOJI0KUTETbHOM,
TO 3TO 3HAYMUT, YTO HAIIpaBJIEHUE €€ BHIOPAaHO BEPHO, €CIIM OTPULIATEIBHOM, TO HAIIPABICHUE
peakIuy MPOTUBOIOIOKHO BEIOpaHHOMY (MOJIYJIb €€ TIPU 3TOM OCTAETCS IPEKHUM ).

/. BBbINOIHUTE MPOBEPKY MPABWIHHOCTH PEIICHHS, COCTAaBUB HE MPUMEHSIBIIYIOCS
MIPU PEIICHUU CYMMY MOMEHTOB WUJIM MTPOEKIIMM, MPU 3TOM HEOOXOJIMMO YUUTHIBATh YKE UC-
IpaBJCHHbIC HAMPABIEHUS peakluii. PaBeHCTBO HyIIO anredpandyeckol CyMMbl MPOEKIUI
WJIM MOMEHTOB MOJTBEPIUT MPABUIBHOCTh PEIICHUS 3a/1a4H.

Tabnuna B.1.

P11 B o P21 B o M11 MZ; ql min, ql maxs
H LK 2 Hxm Hxm H/M H/m

114 0 1 90 12 0 08 30 90 16 60 4 0 20 20 4 4
2 18 60 18 90 12 180 1 180 90 6 60 4 30 2 18 12 18
314 60 11 90 1.8 180 1.4 120 180 20 150 20 (150 10 4 8 18
4 16 30 12 90 1 0 18 30 60 16 60 10 120 12 20 2 8
516 30 18 9 12 1180 1 120 30 8 15018 60 18 14 2 4
6 1.6 60 16 90 16 0 08 30 150 6 90 14 120 20 16 8 12
7 18 ©60 12 90 1 180 1.4 1180 90 18 18010 30 10 20 0 2
8 14 30 12 9 08 180 1 150 150 20 1506 60 6 14 2 12
9 1 60 12 90 1.8 180 12 (150 0 20 60 14 90 |16 8 18 20
1008 30 1 90 12 0 18 60 180 8 0 20 30 12 4 2 20
1112 30 1 90 1.6 (180 1.2 150 120 18 120 16 180 14 4 18 20
1216 30 1 90 18 180 1 150 0 4 30 18 1180 12 6 4 20
1316 30 18 90 08 0 12 60 0 8 30 12 30 18 20 6 18
1411 60 08 90 14 180 14 120 90 16 30 12 30 (10 8 8 12
1514 0 16 90 1 0 08 60 120 12 1202 60 12 10 6 8

1616 0 08 9 08 0 08 60 150 4 30 8 1204 18 16 18
1711 30 12 90 1 0 14 60 30 18 30 10 0 110 14 12 14

1808 30 12 90 12 0 08 60 30 12 0 18 30 8 8 0 18
1908 ©60 08 90 18 180 08 150 150 8 0 2 12018 14 4 12
201.2 60 08 90 16 180 16 120 150 16 90 12 90 (18 14 18 18
2108 60 14 90 08 180 1 150 120 20 90 16 30 20 12 2 20

221 60 16 90 14 0 1.2 0 150 20 90 12 150 4 16 14 18
2316 30 14 90 08 0 16 30 120 14 1504 120 12 10 6 16
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3AJJAHUE 2 nas rpynnst ATIC-11 no gucunmiube
«TEOPETUYECKAS MEXAHUKA»

O3HaKOMbTECH U U3YUUTE MeToAndeckoe nocodue «/lonomapesa, E. B. Teopemuueckas
mexanuxa. Kunemamuxa [Texcm] : yueonoe nocooue / E. B. [lonomapesa, O. A. Xoxnosa, A. B.
Xoxnoe ; Acmpaxanckuil 2oc. mexuuueckui yu-m. - Acmpaxano : U30-60 AI'TY, 2013. - 143 c.
(BBIJIOYKEHO Ha oOpa3oBaTelbHOM ropraie, dain «Kunemaruka.pdf»), cm. cp. 56..72.

Opuentupysice Ha [IPUMEP pacuéra B 3tom [IOCOBUMU (cm. ctp. 73..78), BBIIOTHUTE
3ananue 2: «IlnockonapaienbHOe JBUKEHNUE TBEPAOTO TEIA.

3AIAHUE 2.

Bapuanmuwvr 1-30

JIaHbI KHHEMATUYECKNE XapPAKTEPUCTUKH BEAYILErO 3B€HA MEXAaHM3Ma B MOMEHT BPEMEHHU,
KOrJja OH 3aHUMAET IOJI0KEHUE, YKa3aHHOe Ha cxeme. Halaure s TaHHOTO MOMEHTA Bpe-
MEHH:

1) yrioBble CKOPOCTH BCEX 3BEHBEB MEXaHHU3Ma, KPOME BEITYIIIETO;

2) ckopoctu Touek B, C, D;

3) yckopeHHue TOYKH B U yrioBoe YCKOPCHHE 3BeHa AB.

HamnpaBnenus Bcex HalICHHBIX CKOPOCTEN M YCKOPEHUN MOKAKUTE HA CXEME, BBI-

MIOJIHEHHOM B MTPOU3BOJIBHOM MacIITade.
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Bapuanmwvr 31-72
JIBI>KEeHHE MEXaHNW3Ma 3aJJaHO KHHEMATUYECKUM ypaBHEHHEM S =S(t) uiamn ¢=¢(t). B Mo-

MEHT BPEMEHU t, =1cex MEXAHU3M 3aHMMAET IOJIOKEHUE, YKa3aHHOE Ha cxeme. 11 JaHHoro
MOMEHTA BPEMEHU HaAUTE:

1) yrioBble CKOPOCTH BCEX 3BEHbEB MEXaHU3Ma,;

2) ckopoctu Touek B, C, D;

3) yckopeHue Touku B;

4) yrioBbIe yCKOPEHUS BCEX 3BCHBLEB.

HamnpaBnenus Bcex HalICHHBIX CKOPOCTEN U YCKOPEHUN NMOKAXKUTE HA CXEME, BBI-
MIOJIHEHHOM B MTPOU3BOJIBHOM MacCIlITade.
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Bapuanmer 73-1(00)

[Tnockuit MexaHu3M cocTouT u3 crepxkHei 1, 2, 3, 4 u mom3yna B wim E (Tabn. K3 1), coenn-
HEHHBIX IIAPHUPAMU APYT C APYTroM U ¢ HenoaBWkHbIMU onopamu O1, O2; mapaup D Haxoaures B
cepeauHe ctepxkHs AB. JnmHbI CTEPIKHEN PaBHBI COOTBET-
crBerHo: 11=0,4 M, [2=1,2 m, 13=1,4 M, 14=0,6 M. YriioBoe yckopeHue 3BeHa 1 B JaHHBI MOMEHT Bpe-
MEHH PaBHO g, =2 (pa;l/ceKz) . [lonoxurenbHbIE HAIPABIEHUS OTCUETA 3aJAHHBIX YIJIOBBIX CKOPOCTEN

U YTJIOBOT'O YCKOPEHUS €1 — IPOTUB X0Ja 4acoBOi cTpenku. [lookeHne MexaHu3ma ornpeessercs
yriaamu o, B, v, ¢, 0 . 3HaUeHUs 3THUX YIJIOB M APYTUX 33JaHHBIX BEJIMYMH yKa3aHsl B Tabm. K3 2.
Onpeodenume CKOPOCTH BCEX TOYEK MEXaHM3Ma, 0003HAUEHHBIX OyKBaMU Ha CXeMaX, YIJIOBbIE CKO-
POCTH BCEX CTEp)KHEH M yCKOpeHHe TOUKH A4 (ecnu 33jaHa o, ), WIM TOYKH B (ecnu 3a1aHa o, ), a
TaK)kKe YIJI0OBOE yCKOpeHue 3BeHa AB. JlyroBbie CTpEIKH Ha PICYHKaX IMOKa3bIBAIOT, KaK MIPH IOCTPO-
SHHUH YepTexka JODKHBI OTKIAIBIBATHCS COOTBETCTBYIOIINE YTIIBI (1O X0y WIIH MMPOTUB X012 YACOBOM
ctpenkn). [Toctpoenue ueprerka HEOOXOIUMO HAUMHATH CO CTEPXKHsI, HAIIPABJIEHUE KOTOPOTO Ompe-
JETseTCs YIJIOM o .

Ta6muma K3 1
HcxoaHble JaHHBIE

Yrasl, rpaa YriioBasi CKOpPOCThb, paja/cek
Bapuant Cxema
a B Y ¢ 0 o, o,

73 0 0 60 30 0 120 6

74 1 90 120 150 0 30

75 2 60 150 150 90 30 5
76 3 30 30 60 0 150 4

77 4 90 120 120 90 60 6
78 5 90 120 120 0 60

79 6 90 150 120 90 60 3

80 7 0 60 60 0 120 2
81 8 60 150 120 90 30 2

82 9 30 120 150 0 60 8
83 0 30 30 45 0 120 6

84 1 45 60 150 0 30

85 2 60 90 150 120 30 2
86 3 30 45 60 120 150 4

87 4 90 60 120 90 60

88 5 0 120 150 90 60 5
89 6 60 150 60 90 60 5

90 7 90 120 60 0 120 4
91 8 120 150 30 90 30 2

92 9 30 60 60 0 60 8
93 0 90 60 120 0 120 2

94 1 0 120 90 0 30 2
95 2 180 60 150 90 30

96 3 45 30 120 0 150 5

97 4 90 150 120 150 60

98 5 0 120 150 0 60 5



9 | 6 | 9 | 60 | 120 | 60 | 60 | 2 | |
100 | 7 | 45 [ 150 | e0 | o | 120 | g |
Ta6muma K3 2
CxeMbl K 3aJaHUSIM
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3AJJAHMUE 3 pas rpynnsl ATIC-11 no gucunmiube
«TEOPETHYECKAS MEXAHUKA»

O3HaKOMBTECh U U3YUUTE MO YU4EOHOMY MOCOOUIO JJunamura mouku u MexaHuiyeckou cu-
cmemvl / O. A. Xoxnosa, E. B. [lonomapésa, A. I1. [lepexpecmos u op. — H30-60 AI'TY. Acm-
paxans, 2015. - 128 c. (BBIIOKEHO Ha 00pa3oBaTeIbHOM nopTaie, dhain «dinamika.pdfy) riasy
3: «/lnHamMuKa MEXaHU4YECKON CUCTEMBI» (CM. cTp. 43..78).

Opuentupysice Ha [IPUMEPHI pacuéra B 3roM [IOCOBUMU (cMm. ctp. 75..88), BBITIOTHUTE
3ananue 3: «Teopema 00 N3BMEHEHNN KHHETUYECKON IHEPTUU CUCTEMBD.

3AJIAHUE 3.

Mexanndeckasi cucTeMa HaUYMHAET IBIKEHHUE C HAYaJIbHOM CKOPOCTBIO Vy, MO ACHCTBHEM

CHWJI TSDKECTH U IBUXKYILEH cuiibl F (Tzie V, - HauajabHasi CKOPOCTh LIeHTpa Macc Tena 1). Maccel
TE€J paBHbI m;, My, M;, M, COOTBETCTBEHHO (T€JI0 4 MPUCYTCTBYET HE BO BCeX BapuaHTax). [lpu

JBUKEHUU CHUCTEMBbI OKa3bIBAET JACHCTBUE MOCTOSHHBIA MOMEHT corpotuBienus M. Onpede-

Jlume CKOPOCTb IIEHTpa Macc Teda 1 B TOT MOMEHT BPeMEHH, KOT/Ia OH MPOUJIET MyTh PaBHbIN
S. KoapuruenT Tpenus kaueHus IpuHUMAEM PaBHBIM § , KOO PUITMEHT TPEHUS CKOJIbKEHUS
f . Pemienue 3a1auyu mpou3BOAUTCS B OOIIEM BHJIE.
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