МИНИСТЕРСТВО ОБРАЗОВАНИЯ И НАУКИ РОССИЙСКОЙ ФЕДЕРАЦИИ

Федеральное государственное бюджетное образовательное учреждение

высшего профессионального образования 

«Забайкальский государственный университет»

(ФГБОУ ВПО «ЗабГУ»)
Факультет строительства и экологии
Кафедра сопротивления материалов и механики
УЧЕБНЫЕ МАТЕРИАЛЫ 
для студентов заочной формы обучения
по теоретической механике (спецглавы)
 наименование дисциплины (модуля)
для направления подготовки (специальности) 15.03.04 «Автоматизация технологических процессов и производств»,
профиль:  «Автоматизация технологических процессов и производств по отраслям»
Общая трудоемкость                                                              108 (3 з. е.)

Форма  текущего контроля в семестре                   контрольная работа

Курсовая работа                                                                                   нет

Форма итогового контроля                                                  зачет
Краткое содержание курса

Перечень изучаемых тем, разделов дисциплины (модуля).
1. Теория колебаний.

1.1. Виды свободны колебаний материальной точки.
1.2. Свободные колебания материальной точки. Примеры свободных колебаний.

1.3. Затухающие колебания материальной точки. Примеры затухающих колебаний.

1.4. Апериодическое движение.

1.5. Вынужденные колебания материальной точки. Фаза вынужденных колебаний. Амплитуда вынужденных колебаний.

1,6. Явление биений. Примеры.

1.7. Явление резонанса. Примеры.

1.8. Влияние сил сопротивления движения на вынужденные колебаний.

1.9. Динамические параметры машин и их приведение.
1.10. Применение уравнение Лагранжа 2 рода при исследовании колебательного движения механических систем.
2. Теория удара.

2.1.Действие ударной силы на материальную точку.

2.2. Теорема об изменении кинетической энергии при ударе.

2.3. Коэффициент восстановлении при ударе.
2.4. Прямой центральный удар двух тел.

2.5. Потеря кинетической энергии при ударе. Теорема Карно. 
Форма текущего контроля 

1. Контрольная работа

Контрольная работа по разделу "динамика" выполняется в 3 семестре :

Методические указания

Теоретическая механика – это наука, которой изучаются законы механического движения и механического взаимодействия материальных тел. Цель изучения дисциплины теоретической механики – развивать и организовать мышление студентов, расширить кругозор в фундаментальных областях науки, творчески и аналитически мыслить и самостоятельно работать. В ходе изучения курса теоретической механики студенты должны получить следующие представления.

Задачи изучения дисциплины - научить студентов основам механики и физико-математического представления различных процессов; о вселенной как физическом объекте и его эволюции; о фундаментальном единстве естественных наук, незавершенности естествознания и возможности его дальнейшего развития; о динамических и статистических закономерностях в природе; об индивидуальном и коллективном поведении объектов в природе.


Контрольная работа включает две задачи по разделу курса "динамика".
Для выбора своего варианта решения задач контрольной работы складываются три последние цифры личного номера зачетной книжки (шифр); например, если шифр заканчивается числом "999", то выполняется 27 (9+9+9) вариант задания, если три последние цифры "000", то выполняется 1 вариант задания.
Контрольная работа выполняется в тетради, на титульном листе которой указывается: фамилия, имя, отчество студента, номер зачетной книжки, специальность, группа, название дисциплины. 

Чертежи и записи выполняются аккуратно. Решение задач сопровождается текстовыми пояснениями. 

       Работы, выполненные с нарушением этих указаний, не зачитываются.

Задания на контрольную работу по теоретической механике (спецглавы) приведены ниже.
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3azan e HccIe0Banme COYAPEHNS TBEPABIX Te

Bapuantei1-10 (puc.1). Bapuantl Tenesxa 1 obmeii Mac-

coft my = 6000 Kr, ABEKYIASCS CO CKOPOCTHIO vy = 2,5 M/C 1O TopH-
JOHTATHHOMY IPAMONMHEHHOMY UYTH, HATATKHBAETCS HA HENOBIKHYI
TeseKKY 2, IMEIUYI0 BMECTe C KonTeltepom Maccy ma = 4000 xr. B
KOUIC COYIAPONNS TeAEHKKA 2 NPHOOPETALT CKOPOCTE Uy = 2 M/C, & KO-
Tellliep — Yr7I0BYK0 CKOPOCTS BPALICHIA BOKPYT pebpa A, 3aKpeILTeHROr0
ynoprolt nnankoll. Cumras xomTeltrep waccoll mg = 500 KF OIHOpOTRAM
pAMOYrOTbHbBIM BapaLIEenHTEROM (a = 0.8 M, h = 1,5 ). Bepruxans-
Hbie IIOCKOCTH COYIAPERHA TeJIEKeK MOATATH TIALKKMH. [I0BEXHOCTS
PeABCOD ABCOMIOTHO MEPOXOBATA, T. €. MPENATCTAYET POCKATHIBANIIO
Koslee npi coyAapenin Teexek. MOMCHTH MHEPWIK KOJIEC OTHOCHTSABHO
WX ocell MPRREGPEAMMO MATH.

Onpeneaurs cKOpoCTh TenexK 1 B KOWLE cOYAApEHuS ¢ TeneaKol 2,
a Taxoke yaapusil uMnYIbC, BocnpumHMaeMb YIOpHON L1AKOM.

Bapmant 2. py3 Maccolt mo = 500 kr nazaer ¢ pcotsi h=1» »
704Ky D aBcom0THO KecTKOH GRTKK, UMewiel WADHHPHO-HENOABAKYIO
onopy A u yupyryio onopy B, osbduument xectkocri xoropol
¢ = 20000 Hjcw; ytap rpysa o Gany — meynpyruh. Macca Gamkn
m =6000 kr, ec ammna [ =4 w. LopmionTarsioe nolomenue Ganks,
HOKASIROE HA SEPTE:e, COOTBOTCTAYET CTaTiieckol Jiehopyarumm ynpy-
Tof onopk nox povteHicTamen neca Ganku. Hpuath Ganky 3a Tomkih
OIOpORHBI CTEPAKCIS, & TPY3 - 33 MATCPHAIBHYIO TOTKY.

Onpexesiwrs, yrapmwlt mMmyhe, BocnpiREMaeMil 6amKoft B Towxe
D, a raxxe nam6omwumyio acopuawmio ynpyroll omops, cTas, 110
ABiKenHC T04KH B NPOHCXOIAT 10 NPAMOH.

Bapuant 3. BeieicTaHe pasphina YICPAHBAIOIIETD TDOCA TPY3 MAC-
colt mo = 500 kr nazaer c wcoms h = 1 M ua nraTdopMy, NOKoAMYIOCH
HA OJWHAKOBHX W CHMMTPHYHO PACTONOAERKbIX peccopax. Towka A, b
KOTODYIO NAJACT IPY3, HAXOANTCA b BEPTHKATHHON MONepeuHOH mi0CKo-
CIn CHMMETpMH 1AATGODMb i OTCTONT OT LenTpa TaKkecTA C nardopMt
wa_paccromnni d =06 x.

Vaap rpyaa o naardopuy — meynpyrih. Macca naardopus m =
=5000 K, cC PATYC HHEDIHH OTHOCHTE/IBHO FOPHSOHTATHHON MPOZOTE-
nolf_oc casyeTpn ic = 05 M.

Tipuitnas natopyy 3a AGCOTIOTHO THCPIOE TEAO W CTNTAR TPY3
MaTepaIbROll TOIKOH, OUPELCHTL CKOPOCTh NEHTPA TAKECTH M YLIO-
BYI0 CKOPOCTE TAaThOPMH B KORIe yAapa. OMpeleanTs Taxke yAapabilt
wmayse B T0uKe A

Bapwant 4. I'pys — oamopoamsifi cnjomuol wiameap Mmaccol
m = 200 kr u pamuycom r = 02 M — NePEMEIMACTCR TPARCTOP-
Tepox. JlenTa TPANCHOPTCDE OPIONTANLHA, CE NOCTOAHHAS CKOPOCTD
=06 m/c; crombxenMe AenTH 10 WKRBAM 1 # 2 OTCYTCTRYeT. B HEKOTO-
Dhilt MOMEHT BpEMEHi JBIAeHke TPAHCIOPTEPA BHEIANO HPOKPALALTES.
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[image: image3.png]TIoCKOALKY HOBEPXHOCTS IEHTH TPACIOPTEp AGCOTIOTHO MEPOXOBATa,
. €. He JOUYCKAET COLAEUNA Tea UK YAAPHOM BOeHCTBIN, WANHIID
BCACICTBHE BHE3ANHON OCTANOBKH TPANCIODTEPA. NOKATHTCS N0 JeHTe.
Conpotun.enue Karemmo npeneGpERINO MATO.

Onpexenms yxapusifi uwuy.se, BocnpimMaesbill aGcomoTHO mepo-
XOBATOH NOBEPXHOCTHIO JIEHTHI MPH BHE3ANHOM OCTAHOBKE TPAHCHOPTEpA.

Tposeputs nalliensylo IS 5I0T0 CKOPOCTb LeHTPA TMKECTH (WIH
YIAI0BYI0 CKOPOCTS) WWAHEAPA 10 Teopexe Kapmo.

Onpexenuts yiapabil wMnyisc, Bocnpuuumaessli ynopuoll crymems-
xolt bucotolt h = 0,03 M, 0 KOTOPYI0 yiApAeTCA mmMNAP, Mpoian me-
KOTOPOE PACCTOsMNE, eC/li He NPOUCXOAAT OTPHIB WLTHHAPA UDH yiape
0 CTynemsKy W ero mpockanbIHBAHIE.

Bapmant 5. Tpancnoprupyemise rpyss xarares ws monomemna A
Ge3 masaAnbHON CKOPOCTH IO HAKJIONHOM MI0CKOCTH, CocTaBAIOmEH Yron
@ = 15° C rOpWIONTOM, NPOXOIA WIOTL HEe pACCTOREEE s = 3 M,
H NPOIOIKAIOT KATHTLCH 1O TOPHIOHTAIBHON MI0CKOCTH. CKOMbMCHNC
orcyteTyer; xospmunent Tpenns Kauemus 6 = 0.8 cx.

OnpexeuTs, B2 KAKOM DACCTOSHIN 57 AO/KHA GHTS NOCTABIENA YIOP-
Bas crymemvka pHcOTON h=0,2 M, STOGH rPy3H, YIAPHBWICH O PEGPO
F_crynemwkw, Jumh NOMMMATACH uA e, He NCDCMEWARCH AATbIIE
pebpa F.

Pacter npowsnects 1% Tpy3a — OTHOPOTHOTO CILTONIHORO. WATHRAPA
accoll m =500 kr u pamuycom 7 =05 M.

CANTATS, 4TO OTDHBA WATHHIDA OT CTYNIEHbKN He NPOHCXOTHT, & M0~
DEPXHOCTL CTYNICRbKN ABCOTIOTHO MEPOXOBATA, T. €. NPENATCTAYET CKOAL-
KEHHIO WLTNIPA. IPH YAAPHOM BoIeHCTBHN.

ONpezesNTY TAXAE TOPWIONTATBHYIO H BEPTHEATHIYIO COCTABTSIONE
YAGDHOIO MMIY.IBCA, BOCHHAMACMOTO IHTHUIPOM CO CTOPOHBI CTYIICHE-
K, npn yKasammwx ycromnax.

Bapuant 6. Mastuux cocrout ws crepmus ammmolt | = 12 m u
0AHOPOIHOTO KpYIAIOTO MMcKa pammycow r = 0,1 . Macca crepxns
NpeneGpeRUMO MATA; MACCA ANCKA Mg = 5 KT.

MasaTHEE, OTKJIOKeHHB OT HOJOKeHHS VCTOHYHBOIO PABHOBECHS, Na-
et nox neHCTBHEM COGCTBEHNOTO beca, BPAUACH BOKDYT HETOTMIK-
oM ock O; B BePTMKANSHOM NOJOKCHEN, WMCR YIIOBYIO CKOPOCTH
w =3 panjc, vasTHNK ymapaercs o Touky B Goxopolf rpamm Tena
D — OAHOPOANOTO MPAMOYTOJILHONO mApANEenunexa Maccoli m = 6mo
(a=08w, b=04d n, h=02 x).

Kosbmument poccranonenns mpn ynape k = 0,5. osepxocts aa-
smumka u Tena D b 10uKe coynapemns riausne. ILiocxocts, na kotopoll
NOKOWTCA Teno D, AGCOTIOTHO WEPOXOBATA, T. €. He IONYCKACT CKOAL-
Kenus Tela upn ynapmom soazefictsum.

Onpezesuts yriopylo ckopocs spamens 1exa D Boxpyr peSpa A b
KOMILe Y1Apa, & TaXe yAADHNH HMTYTbC, BOCTpHHAMACMH WepOXOBATOH
LOBEXHOCTHIO B TOuKE A.

Bapmant 7. PHuar cOCTORT i3 Apyx abCOTIOTHO ecTKMX cTepmrel
AB n AD, cocamneniix n0A IpAMbM YTAOM. PHUAT HMECT HENOTBIALYI0





[image: image4.png]ropHIONTATBIYIO OCH BpamenHs A 1 yaepxuBaCTCs B TOUKE B npyRunol;
AB=a=15 w.

B 101ky D rOPUIONTATBEOO CTEPANS PHYTArS, HAXOIAIMEOCS B TO-
x0e, ¢ BuCOTH h = 0,5 M manaer rpy3 maccoll mo = 100 xr. Macca
puara m = 1000 Kr, PATHYC eTO WHEDIMH OTHOCKTETBHO OCH BpAILE-
mus ig =0,5 w. Tosokenue nentpa takecru C piuara oupexenserca
xoopaunarau zc = 04 M u yo = 0.3 M. Cuntarh rpy3 MaTepuanLHON
TOKOM, & YIap rpy3a O PHYAr NPHEATL HEYNPYIHM.

OnpenenuTs yaapmmll WMITy;Tbe, HCIBITHBACMMH TPY3OM, & TAKKe 10~
PHIOHTANBIYIO U BEPTUKAIBIYIO COCTARIAIONLME YAAPHOTO MMIYJTHCA, BOC-
npHEMMAENOTO onopoll A.

Bapuant 8. Ha Tenexxe 1 nexur rpys — oxmopoamsi nommif 1ou-
xocrenmuill muTHnAp Maccoll mo = 500 kr ¥ panuycom r = 0,4 x, KoTopuill
VACPAMBASTCH OT BOIMOAHOIO TEPEMEIERHS IO TeTEAKe CTYTeHbKOH i
Hak/IOKHOH WI0CKOCTBIO, cocTaBasiomel yroa a = 60° ¢ ropH3OKTOM.

Tenexka 1, AMEIOMAS BMeCTe C TPYSOM Maccy mj = 3000 Kr, -
TasCh 10 TODUIONTANLHOMY NPAMOTHHEHHOMY TyTH, HATAJKHDACTCH CO
CKOPOCTBIO Uj = 3 M/C HA HeNOBMANYIO BArokerxy 2 obmelf maccoll
my = 6000 kr. B KOHNe cOynapemus Telexxa 1 OCTANARTMBACTCH, &
MUIMEAD, YAAPACH O HAKJOHHYIO IJIOCKOCTD, HAYHHAST KATHTHCA 1O Hell.

OTpHBa WHIWKADA NP YABPE O HAKONAYIO TIOCKOCTS e TPORCXOTHT,
ABCOMOTHAR WEPOXOBATOCTH HAKJIONHOH IUIOCKOCTH MCKIONAET CKOMb-
KeHie MATHIADA TPH YAADHOM BO3ACHCTBMH. CUNTATH BEPTHKATHHBIE
WIOCKOCTH COYAAPeNUA TeNCKH W BATONETKH riaaxui. Ilosepxmocts
De:TbCOB AGCOTIOTHO WIEPOXOBATA, T. €. UPENATCTBYET NPOCKATbIHBANHIO
KOIeC IpK cOyAapenu Teekex. MOMENTH WHEpIAR KOTIeC OTHOCKTETHHO
X ocell IPeEODERHMO MATH.

OuperenuTh YII0BYIO CKOPOCTH WTHAADA B KOHNE YI2PA O HAKOH-
HYIO LJIOCKOCTb; NPOBEpHTH HalJeHHOC BMpAXEHHe YIJOBOH CKOPOCTH
wMmApa 10 Teopeme Kapno.

Oupeze Ty CXOpOCTH BArONETKH 2 B KOHNE COYAApeNHS C TenexKol 1.

Bapmant 9. Teao D Maccoll mo, IOCTYIATETHHO ABMKYmeecs 10
TOPHIONTATHION TI7ICKOCTH, YAAPAETCA CO CKOPOCTBIO to = 3 M/C 06 y3en
C noxoamelics depws. Topepxnoctu Tesa D W yana C b T04Ke COyIa-
Demns — TIAIKHE; KOMpDHLHENT BOCCTAHORTMS MpH Yaape k = 0,5.
AGcomoTno KecTkas (epua HMeeT WAPHMPHO-HENOIBIKHYIO onopy O K
yupyryw onopy A; BC=a =2 u. Macca depww m = 20mo, pamuyc ee
MHePIMM OTHOCHTeNLHO ropuloHTANbHOH OcH Bpamemus O io =1 M.

OnpexeauTs yr0ByIo CKOPOCTh (bepMB B KOHue YAApa W MpOBEPHTH
ee 1o Teopeme Kapno.

OupenesnTts, Kaxyio CKOPOCTb NOCTYNATENBHONO ABWAKEHHA 1O IAAIKOH
FOPH3OHTANLHON IIOCKOCTH MOMYwMT Teno D mocse ynapa.

Bapuant 10. Orxonenmsil 5a yroa & =60° or nonOKemus yeroil-
WHBOTO DABHOBECHS MARTHMK NAZACT Ge3 RATATHNON CKOPOCTH mOX neh-
CTBuem COGCTBENNOO Beca, Bpamasch BoKpyr nemonsuxuoll ocu O. B
BEPTHKABHOM NOTOACHWH MASTHMK VIApgerca Touxoil F o noxosmeecs
Tei0, naxonAueecs B noNCKewuM A,





[image: image5.png]Paccroamma ot Todkm O NepeceveHmA OCH BPAUICHNA BOPTHEATLHON
[L710CKOCTLIO CHMMETPUH MAATHHKA 0 €r0 IeHTpa TsiKecTs C W 10 TOUKR
F, naxonsuelics » Toll xe niockocts, OC =d =09 m x OF == 1,1 u.

Macca masTHmka m = 18 Kr, PATHYC €rO WHEPIULH OTHOCHTEIHO OCH
bpamenua io = 1 M. Teso MMeeT Maccy mo = 6 K& W MOKeT ObTh
upHnATO 33 MaTepmansuyo TouKy. Koaduuuent soccranonenns npn
yaape MasTHHKA O Ten0 k = 0,2,

Beencrane ynapa Tesio nazaer s Toukk A naockocts AB b touxy D
canaxolt ropusontanbuoll niockoers DE. Tliocxocts DE pacuonioxena
HiDKe 110CKoCTH AB Ha h =1 m. Vap Tena 8 Touxe D MOKHO CuMTaTh
weynpyrust (ky =

Onpeneuts yrapsifl mMuyae B Touke D n ypaBHenhe Jsixenns Te-
72 10Ce TOTO YAApA, OTHECA ABIKEHHE K KOODAMHATHOM cucTeme zDy.

Onpezeauts TaKKe yron  OTKJOHCHHA MAATHHKA MOCAE YIAPA O
Te10 B ToTKE A.

Bapuantsr 11-12 (puc2). Bapmagt 11. TIpnnemsmasm 5a

YVAAPHYIO HATPYSKY MAATHEK Kompa Maccofl mg =500 Kr, oTknoNeHmmlH
W3 no70AeKA YCTORTNBOTO papHOBecks na yroa a = 60°, nazaer Ges na-
uaIbHOH CKOPOCTH 1O AeHiCTBHEM COGCTBENHOTO beca, BPAILAACH BOKPYT
wenoxswxuol ock 0.

B BepTHKATbHOM NOJOKENHN MAATHHK yiapserca 1o9kol A o cepe-
suny D noxommeltca nepruxansnoft Ganxn BF waccol mo = 2000 kr,
umelomell  wapEMpHO-HenoaBwKuyl0 onopy B u yupyrywo onopy F
(BF =2a=3,2 w); GAIKY MOKHO CYRTATH OTHOOTHEIM TORKHM CTEDK-
nest; Koamument poccTanopenus npu yaape k =04

Paccronnme or T04KH O IEPECENENNA OCH BPAUIEHHA MARTHWKA Bep-
THKAALON NAOCKOCTHIO €10 CHMMETPHI 10 uewTpa TavkecTn C MasTHHKD
OC =d =15 v, a pacctoanye ot To4kH O 10 T0%KH A, nexamel » Tok
e mrocKoeTH CuvMeTpit, OA = | = 2 M; pATHYC WHEpNH MAsTHAKA
orocuTenso ocu spamenns io = 18 M. Orxionmsuulica nocre yrapa
A YTON B MAATANK 3ATCPAHBAETCR B STOM HOTOKEWHA CTENMATHbIN
3aXBATOM.

Onpexeawts yxapuull mumyabe B TOuKe D W DACCTONHME OT TONKK
B 10 TOMXH, B KOTOpYIO CACAYeT HANOCKTH YAAp, 4TOGH omopa B me
HCHWTHBATA YIAPHOTO WMRY.IBCA.

Bapmant 12. Terexxa 1, uveiomas byecte ¢ KomreHuepon Maccy
my = 2000 Kr N ABWKYWAACA 0O TODEIONTATbHOMY HpAMOIAHEHHOMY
YTH CO CKOPOCTBIO ¥3 = 2,5 M/c, HATATKMBACTCS mA TetexKy 2 obmelt
waccolt m; = 8000 Kr, IBIKYILYIOCA CO CKOPOCTBIO 3 = 0,5 M/C 10 Toxy
e NYTH W B TOM K€ HAUDABICHHH.

B koutie coyzapenux Tesiexxa | ocanapiusaercs, a xoutelnep npk-
0GPETACT YI1I0BYI0 CKOPOCTh BPAIICHEA BOKPYT Pe6pa A, 3aKpememnoro
ynopuoil nranxol. Cusrats Koutelnep Maccoll mo = 500 Kr o1HOpOIHEN
npaMOyroTbEMM napanenennneor (a = 09 ¥, h =12 ), a pepri-
KATbHIE I10CKOCTH COyAapemua Tenexex — riakiwu. [osepxuocts
PEIbCOB A6CONIOTHO WEPOXOBATA, T. €. NPENATCTBYET NPOCKATLSHBANKI
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ix_ocell MPeHEPEAMMO MATH.

OlipeseTh YI108Y10 CKOPOCTS KOTeHHEDA B KOHIE COYAPEHHs Tene-
KeK u npoBepuTH HAlleHROe BMpAKenKe 10 Teopexe Kapro. Onpereants
CKOOCTB TEJIeXKH 2 b KOHUE COyIapemisi ¢ Teiexxoll 1.

BapmranT 13. Ock O NOIBECA MASTHAKA IDHACTCS NOCTYNATETHHO B
FOPH3IONTANBHON NIOCKOCTH ¢ HOCTOAHHON CKOPOCTBIO, NPH 9TOM MafT-
HAK ARMMACT BEPTAKATLHOE NOIOKERNE OTHOCHTENLROTO NOKOS. Pamayc
MHepiu MasTHIHKA OTHOCHTENBHO OcK O i0 = 0.8 M.

TIpn BHE3ANHON OCTANODKE OCH MOPECA MAATHRK, HAXOTACH B TOM
e NOOMEHNH W NPHOGDETS YI/IOBYIO CKOPOCTh, YAapserca Touxoll A
0 nokosueeca Teno D, umciomee Maccy mg = 2,5m, IAe m — Macca
MasTHuKa. TI0BePXHOCTH MASTRHKA % Tena D B TOKe COYIADHHS —
ranxue. KosQMIMEHT DOCCTANOBICHHS NDH COYIApEHNH MASTHHKA W
Tena k = 0,6.

Paccrosmns ot 0wk O 20 TovxM A # 10 nenTpa TsmKectn C MasT-
HUKA, OTCUNTHIBACMBE BAOJ €0 BepTHKAILHON O cimmerpui, [ =1 M
wd=07 M cooTeercraento.

B xoute coyaapemus c MasTmkod Teo D mpuobpero cxopocts
% =0, M/C NOCTYNaTe;BHOrO JBWAERRA MO Tnanko ropwIoHTATKHOMN
wocKoCTH.

Onpexestuts ckopocTh ocn O MOABECA MAATHAKA mepex mHesamiol
ocranonkoll, a Takme yron f OTKIOHCHHS MASTHMKA NOCIC YARpa O
Teno D.

Bapuant 14. Abcomorno xecrkas KOHCTpyKmua, mueomas Gop-
My UDAMOYIOMBHOTO TPEYTOMbEHKA CO Copomams AB =a =1 M u
BD = b =2 M, ONINDACTCR WA WADWHDHO-FeNOTBWKNYlo omOPY A W
yicpxubactes » Touxe B npysusof.

B Touky D) KOHCTPYKWNH, HaXoasmueHCa B COCTOSHEM TNOKOZ, npH
KoT0pom cropona BD ropiionTanba, ¢ BHCOTH h=0,5 M naxacr rpys
Maccoll mg = 200 Xr; ynap rpysa — neynpyruhl. CIHTATH KORCTpYKTIO,
Macca kotopoli m = 20000 Kr, OIHOPOAKIM TPEYTOABHMKOM, & [Py3 —
MaTepuaIbioll TOYKOM:

ONpesetiTh YrI0BY0 CKOPOCTH CHCTEMHI B KOIe YAADA H MPOBEPHTS
nalizentoe pupakenne yriopol ckopocri no Teopeme Kapno. Onpese-
JMTH TAKKE yAapHbil HMIYhC, HCmmTBBAeMEH onopoli A.

Bapuant 15. [Ipn Tpaucnopruposxe rpy3u 3 nosiomemun A cKosb-
347 Ges madasnbHON CKOPOCTH HO HAKJOHHOM MJIOCKOCTH, COCTABATIOMER
yron a = 30° C TOpHIORTOM, MPOXOZE BIOL Hee PACCTOARME §i =3 M,
M IPOJO/IKAIOT JIBHAKEHHE [0 NOPHIOHTANLHOR NJIOCKOCTH.

Onpeeauts, Ha xaxow mammensmem pacctommum BD romxen Gurs
nocranien ynop D 1A OCTAHOBKE rpyson, WTOGH OMM NpH STOM He
ONpOKIINBATHCE. PACTOT NON3BECTH ANS TPYIA — OMHOOMNONO mps-
MOYIOLHORO. napaiierenunesa waccol m = 500 xr (b= 2a = 1 ).
TIpunath kosbdUIHERT Tpenns cronbenna f = 0,2.

OnpenenuTs Takke ymaphbil WMIyJC, BOCIPHRMMAeMHH YIOpOM mpH
YKASAHHbIX YCIOBHSX.

MowmenThi HEECPUHE KOJIEC OTHOCHTEIBHO





[image: image8.png]BapuanT 16. Barorerxa 1 obmeft maccolt m; = 6500 kr, apwxymascs
1O OPUIOHTAIBHOMY NPAMOJMHEHHOMY IYTH, HATANKMBACTCA HA HEMO-
BIKEYI0 TeTERKY 2, RMEIOUYI0 BMECTe C TPY3oM Maccy ma = 4000 xr.
T'pys — onuopossill nouik onxocrenmsil mummap maccoll mo = 500 kr
W pATMYCOM 7 = 0,5 M — YIePKHDACTCA OT BOIMOKHOTO MepeMemenna
10 TeTeKKe AByMs YNOPAMH — CTYNCHbKAMH.

B KOHIle COYAADEHHA BATOHETKA 1 W TeJEAKa 2 PHOGPETAIOT OTHNA-
KOBYI0 CKOPOCT) ZBIKENHS TIO FOPHIONTATHHOMY IpSMO/MHCHHOMY nyTH,
a WLIMKAD — YIIIOBYIO CKOPOCT BPAUICHHR BOKDYT peGpa E CTymerbKn
DE. TIonepXuocTs CTyReRbkH a6COTIOTHO MEPOXOBATA, T. €. IPENSTCTRYeT
POCKAL3bBARKIO WLTHEADA IDH YAAPHOM Bo3ICHCTBMI; OTPHBA. WWAIHK-
pa TR yape o pe6po F e mporcxonnt. Tloce yAapa mATHIAp MOTHR-
wmactes ua crynensky DE wwicorolf h=0,1 m. CauTats, 170 3 BpeMs
HOXbEMA WATHHADA HA CTYIEHSKY CKOPOCTH TEEXKH 2, NpHOGpeTeHHas
€10 B KOHUE YAapa, OCTACTCS NOCTOFNHON, @ BEPTHKANLHHE IIOCKOCTH
COYAAPEHNA BATOHETKH H TeIEAKH — rxakne. TI0BEPXHOCTD Pebeos ab-
COMOTHO WEPOXOBATA, T. €. NPENATCTBYET POCKATLINBAKIO KOTEC NPk
coynapenun Teiexex. MOMHTH MKEPUME KOJeC OTHOCHICABHO WX Oced
MPeREOPERIMO MATH.

Onpesesuty, y1apubil uMmy;be, ECHWTHBACMBH WATHIAPOM CO CTO-
poisi ctynewbkn DE, a TAKKE CKOPOCTh BATOHETKH 1 710 CTONKHOBEHMS
ee ¢ Tenexkoll 2

Bapuant 17. Ocs O HOWeCA MAATHHKA IBIKETCH NOCTYNATETHO
B TOPHIORTAILNON NJIOCKOCTH € NOCTOAAHON CKOPOCTBIO ¥ = 2 M/C, nph
ITOM MASITHHK JAHAMACT BEDTHKAIbHOE HO/IOKEHHE OTHOCHTEIBHORO 10
xos. MasTink — onnoponmilt Tomki crepwens wumof | = 1 M it
maccolt mg =20 kr.

TIp BHSATHON OCTAHOBKE OCH TIOTBECA MARTHWK, HAXONACH B TOM
Ke NOOKeHAM # NPHOGDETS YI/IOBYIO CKODOCTb, yaapsercs Touxoll E
o menoxpwKmb OTEOPOMMHH TOMKH TORKOCTEHRWH MAMMIIP PATHYCOM
=02 % u waccol m = 2mo. Kosduunent poccranonienns up co-
ynapeunn Ten k = 1/3. TIOBEDXHOCTH MASTHMKA  WWIWHIDR B TOSKe
coymapemna — rzaakwe. [L10CKoCTs, 52 K0TOpOH NOKONTCS WMAMHAD, a6~
CONOTHO WCPOXOBATA, T. €. e NOUYCKACT CKOILKEHMS Te1a IPH YAAPHOM
BoanelicTamu.

Onpenestnth yxapusill wunyabe, nensapaessill ochio O noapeca wa-
ATHHKA NP ee BHE3anHOM OCTAROBKE, & TAKKe YIVIOBYIO CKOPOCTH IM-
AMHIPA B KOMIE COVIADEHRS C MASTHRKOM.

Bapuaur 18. AGcomorso kecrkas Gaixa maccoll m = 8000 xr u
A7HOR | =4 M WMeET YDYryio OmOpy A W WADRMDHO-REMOABANYIO
onopy B. Ba/lka auMMACT B COCTOHHI NOKO, COOTBETCTBYIOIEN CTa-
THeckoll feopMaIHE TPYRRIE A, TOPHIORTATEHOE NOJOKeHHE; KO-
unwent Hectkoctn npyxus c = 10000 H/cm. Pauye mnepuun 6atxi
OTHOCHTENIBHO OPH3OHTATBHON OCH BpameRK B ip = 2,2 M.

Banka WCIMTHBAETCH Ha BoyelicTBEe YiapHOH HATPYSKH C OMO-
1WbI0 IAPOBOTO MOJIOTA, B KOTOPOM MACCA MOJIOTA, WTOKA W MOPIIHA
mo =800 kr. MOIOT W CBA3AHME C MM YACTH NAJAIOT NOX IABJCHHEM




[image: image9.png]napa Ha cepenuny GAnKE ¢ BHICOTH h = 0,8 M, HMES B MOMENT COMPHKOC-
HOBeRHA C 6ATKOM CKOPOCTS, B ABA PA3A MPEBINAIONYIO CKOPOCTS NPR
cpoGoarom naneuun. Kospduuuent poccramoiends npm ylape Mosiota
o Ganxy k=02

TIpHHATH MOJIOT ¥ CBASAHHME C HHM STEMPHTH 32 MATEPHATHEYIO
TOMKY; CHETATH, 4TO IBWAKEHHE TOSEK GATKH NDOECXOINT NO PAMBIM.

Oupexenuts nauGonsmyso zedopmawmo ynpyroll onopw A, cumras,
NTO MOJIOT, OTCKOTHB OT GatKM, He NATACT CHOBA, A YIPAWBAETCA
OGpATHBM AaBJEHHEM N&PA; ONDEENHTS TAXKE YAADHBIll HMIYILC, BOC-
upunimaessil onopolt B.

Bapwant 19. Tpw nensmans ynopawx (Gydepuwx) Gpycven Ha
YABp MAATHHK Kompa Maccoft m = 500 K, PALEYC HHEPUHH KOTOPOIO OT-
HOCHTE:ILHO HenoxBMwxKHOM ropusoTATbHON ocn Bpamenus O io = 1,2 M,
OTKNONAOT OT MOOKeNNA YCTONMHBOTO paBHGBECHS HA yron a = 90° B
otnycator 6e3 masaTHEOM yr7oBol CKOpocTH. [lanad, MARTHAK TOWKOM
A yaapsercs o GyepuuHi Gpyc maccoll mo = 1000 xr, xoadpunment
WECTKOCTH KOMILIEKTa MPyKun Koroporo ¢ = 10000 H/cm. Kosddunu-
enT BoccTanoBenws mpH ynape k = 0,5. OtkzommmmHca mocie yaapa
A YrOA § MAATHEK JAICPKMBACTCE B STOM OJIOMEHRH CICHHAALHIN
saxpaTon.

Paccrosune 01 ToUKH O NEPECETCHHS OCK BPAUIEHHA BEDTHKATH-
HOM ILIOCKOCTDIO CHMMETDHH MAATHAKA 1O €10 uenrpa Tmxects C
OC =d =09 »; paccroanme or Touxs O 10 Touku A, maxommmell-
ca B Tolt e naockoctw cummerpi, OA=1=15 x.

TlpeneGperas Tpemuem CKOMbkeHUs Gpyca O TOPHIOHTANBHYIO MJOC-
KOCTb, ONDEXETHTE Be/Miuny HAHGOBIIErO CKATHA Gydepubix npyMH,
yaapuwii WMYALC B TO'UKe A, & TakKe paccTommme oT T09KH O 10
uenTpa ynapa.

Bapuant 20. B runonaxmseckos Mexanuse xpusown OC Maccol
m =2 xr u sy6uatoe Koseco 1 pamsycow r = 30 cu BpamanTcR ©
VETOBLIME CKOPOCTAMH wo = 1,5 Pax/c W wy = 1 paa/c cooTBeTCTBeRHO.
3yGuaroe xoseco 2 umeer Maccy mz = 8 kr u pammyc rz = 10 cm. B
HEKOTODEH MOMEHT BpeMem# Ko/eco ] BHE3ANHO OCTAHAB/HBAIT.

CanTan KpHBOUNI OINOPOTHbIM TOMKIM CTEpINeEM, A Xo7eco 2 —
ORHODOAMBIM CIIOWINBN AMCKOM, OUPEACIHTH YIIOBYIO CKOPOCTb KPHBO-
WHNA B KOHUE YAApa, A TAKKe yAApHHE MMIYIbCH B T0TKax A u C.

Bapuantsr 21-30 (puc.3). Bapmamt2l. Jlenta Tparcrioprepa

cocraaser yron @ = 15° ¢ ropsonzom. PamMycs wxusos T = 0,2 M.
Ha nenre Tpancnoprepa, ckosbkenne kotopoil mo mkmsam 1 u 2 or-
cyTeTByer, HAXOMWTCH TPY3 — ommOpomms Ky6 maccoll mo = 200 Kr
< pebpauin ammmol @ = 0,5 M. B nexorophill MOMENT BpeMenn Aixe-
HHE TPAUCIOPTEDA BUESAUNO NPEKPAINACTCH, NPH STOM IPY3 NPHOGPETACT
YI/IOBYIO CKOPOCTS BpAIeRWA BOKDYT pebpa A, 3aKpensiemoro ynopuoft
ol
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[image: image11.png]OupeXe/HTs HAMEHBIIYIO YIVIOBYIO CKOPOCTS WNKHBOB B MOMNT 0CTA-
HOBKH, €CH Ipy3 ONPOKHIKBACTCH; ONPENeTHTh TAKKE yAADHBIH mM-
uyase, socupunumacusll yopuoll naukoll, ups Bhesannoll oCTAHOBKE
WKHBOB, BPALAIOMAXCA C 3TOH YII0BO# CKOPOCTHIO.

Bapmant 22. ['pys — oanoponmsill nosl TomKocTeRmuH manmAD
saccoll m =800 xr u pazuycos 7= 0,4 M — noKOwTC na apmKymelica
nnatdope Mexay ynopams — crynensxawa. IIpr presanolt ocTanonke
naarqopmst crynenbka AB e YACPRHBACT IpY3: WATHHAD, NOARHMACE
Ba CTynembky, mpoKaTwbaeTcs m0 yuactky BD = s =1 w ropwion-
Tansuol wiomaxkn BE W, yaapwbiimch o pebpo F apyroro ynopa —
crynewskn EF mucorol h = 0,1 w, noopanaetcs noxpyr pebpa F,
BCICACTBHE 1er0 UEHTD TAKCCTH WILTHIIDA MOIHHMACTCA O BEPTHKATH
na mucory hy = 007 . Kavemne wommapa or B 0 F mpomcxo-
HT Ges CrobxennA; KoSOONIMENT CONPOTHBIERNS KAYEHNIO MAIHHADA
5=0,1 cv. OTphba WWIKKAPA UPK YAGDE O CTYHENBKY He HPOHCXORMT,
A6COMOTHO WEPOXOBATAA TIOBEPXHOCTS CTYNEHBKH He JOUYCKAST CKOTb-
MEHHS WATARIPA TP YIADROM BoIneHCTBHM.

OnpeReauTs, KAKYIO CKOPOCTL MMCET NeNTp TAKECTH WLTANAPA B
navATe ApiKeHHA Ba yuactke BD, a Takxe yiapmbil uMIyIbC, HCmb-
Thpaesili pebpom F crynemskn EF.

Bapnant 23. MasTHuK COCTONT 3 TONKOFO OHOPOANOTO CTEpARs
AB waccoll m =4 kr, w1umolt | = 0,7 M H OJHOPOAHONO CILTOWHOTO WApa.
Maccoll mg =2 kr m pamaycom r = 0,1 m. Och A MasTHWKA ABRACTCR
OCTYHATENLO B TOPHIONTANLHOH IIOCKOCTH C NOCTORHHON CEOPOCTHIO
v =14 M/C, IDH HTOM MAATHHK 3AHHMAET BEPTHKATBHOE MOJOKEHHE
yeroliuporo pasmobecks.

BeaexcTone presannoll OCTANOBKH OCH HOINECA MAATHME OTYSaeT
YIJIOBYIO CKOPOCTh BPANICHHS BOKDYT 3TOH OCH M, HAXOMACH B TOM e
BEPTHKAJILHOM NOJOKeHHH, ylapsercs T04kol D 0 HENOABKIYIO Bep-
THKAIBHYI0 170CKOCTh. TIOBEPXHOCTN MASTHRKA W DepTHKATBHON nioc-
Koct b ToKe Coynapenns — raamxie. Kosduunent poccranonncums
upn yrape k= 0.4,

OUpeXeuTs YITIOBYI0 CKOPOCTh MASTHRKA NpH BHe3amHol oCTasoBKe
ocH ero nogseca u npoBepuTh HAMEHHOE BHpAXeHe N0 Teopeme Kap-
0. ONpeIeTATS TAKKe YrON OTK/OREHHA [} MASTHAKA NOCTE YIapa o
BEPTHKATLUYIO IIOCKOCTS M YIGpUBe MMUYALCH, MCIMTHBACMBC OCHIO
A mastumga.

Bapuant 24. TIpn WCHWTANNH (YHARMENTA Wa YAADHYIO HATpY-
Ky MASTAWK KONDA, BpAUAsCh BOKDYF HemOMMWKHOH OcH, mAaer w3
BEPTHKATIBHOTO NOMIOACNKS, NOKAAHHOTO HA WepTese, NOA AeHcTaies
cobersennoro peca Ges natansoll yraoBol ckopocTs. B ropusonTanbHoM
nonoKennn MasTHHK ToWKOM A ylapsercs o cepeauny bepxhel rpamw
HOKORuIerocA pyHAaMenTa.

Macca masTunka mo = 500 Kr, pATHYC €N0 HHEPUNR OTHOCHTEBHO OCH
Bpamenns io = 18 M, Macca OIHOpomOTO (ymiawenta m = 10000 xr.
Koodmusens voccranosrenns npx yaape k = 0,2. Orkaonmonushcs





[image: image12.png]noCNe yNADA MAATHHK 3ANEPKHBAETCH B 3TOM NOJOKEHHM CTEHNHATL-
b saxparom. Paccrosmua or ToukK O nepecenemms ocn ppamenus
BEPTHKATBHOMN NIOCKOCTBIO CHMMETDHN MASTHNKA /10 €10 LHTpA Timme-
cri C u 10 Toukn A, uaxonsmehca b T Xe IJIOCKOCTH CHMMETDHH,
OC=d=15umn OA=1=2 .

OnpezeuTs, HARGOTIYIO YNPYTYIO OCATKY OCHOBANHA, HMEIOIEro Xo-
sduument Kecrxoern ¢ = 16-10° H/cx, yrapusill mnysse b touxe A
# paccrosmue o1 1ok O 10 TEHTPA YIapa.

Baprant 25. Tenexka 1 omell maccoli my = 3000 v, aparasch 10
TOPHIONTATHHOMY HPAMOAMNCHEOMY HYTH CO CKOPOCTBIO U = 5 M/c,
BATATKNBACTCA WA TONCAKY 2, MMEINYIO DMECTE C FPYIOM Maccy
ma = 2000 Kr W ABIKYNYIOCS [O TOMY XKe OYTH I ‘B TOM XKe Ha-
npaRTenHH CO CKOPOCTBIO 12 = 1 M/C.

Tpys — omsopoausili montl ToukocTenmsll munmmAp Maccoll mo =
=500 xr w pamkycom r = 0,5 M — YICPAMBACTCH OT BOIMOKHOTO
IePeMEIEHA 1O TeNEAKE ABYMS YIOPAMH — HAK/IOHNBMH ILIOCKOCTAMI

B KOHUE COYRAPENNA CKOPOCTH IBIOKEHNS TCIERCK 10 TOMY Ke TOp
SOHTAJILHOMY NPAMONKHEHHOMY NYTH KIMEHAIOTCA, & WHAHHAD, YAAPAACH
o maxzonnyio maockocrs AB, cocramimomyio yron a = 60°, wauanzer
xasenne 10 el

LaAusAp 10 HAKIOHHON MIOCKOCTH NPOXOHT 6e3 CKOLKEHHA PACCTO-
e 5= 0,1 M; CONPOTHA/ICHNE KaTenMO TpeneOPERMO Man0. OTphBa
LAAMHADA TP YASPE O HAKIONEYIO IIOCKOCTh He MPOHCXOZHT, 86CO-
JUOTHAS WEPOXOBATOCTH HAKJIOHHOM M/IOCKOCTH HCKJIOMAET CKOMbHKeHHe
uRARRAPa MDK YaapuOM BoszeHcTB

Cumtats, 40 3 BpeM: NONBOMA WAMADA HA HAKIOHHYIO 1JI0C-
KOCTL CKOPOCTh TeJIEAKH 2, NOJYUEHHAs €10 B KOHNE YIapa, OCTAeTcs
MOCTOSHHOH, & BEPTHKAJLHBIE NUIOCKOCTH COYAADEHMA TEJEKEK — DAl
xie. [OBEXHOCTh PeTbeon AGCOTIOTHO MEPOXOBATA, T. €. TENATCTRYeT
POCKA/ILIBIBANINO KOleC K COYAADEHMN Teexek. MoenTsi wepums
KOJIeC OTHOCHTEIBHO WX OCell TPeHeGPEXIMO MATHL.

OnpenesuTh CKOPOCTS TeNEXKH 1 b KOHIE COyIAPens ¢ Tenexxoll 2,
a Taxke yaapusil wanysnc, pocupummmacsbll UAKIONHON LIOCKOCTBIO
0 CTOpORS WP,

Bapuant 26. B snmumkamseckon Mexamwsve xpupousn OC mac-
col m =3 kr w amanoli | = 30 cu mpamaercs ¢ yriomoll cxopo-
ctbio wy = 2 pan/c, a 3yGuatoe Kodeco 1 — ¢ yrIOBOH CKOPOCTBIO
w =3 pan/c. Macca ay6uatoro xomeca 2 mp = 10 kr, a paumyc
=10 cx.

B nexotopuili MOMEHT BpescH Kosieco ] BHESAUHO OCTAHABIHBAIOT.
CunTas KOTeCO 2 ONHOPOTHMM CIIONMMM JNCKOM, 3 KpHROWN — OF-
HOPOANbIM TOUKWM CTCPAHEN, OUPCE/HTL YIIOBYK) CKOPOCTb KoJeca 2
B KOHIE Yrapa, a TAXAe yiapRHe HMmyIBCH, B TouKax A n C.

Bapwant 27. B Touky D abcomorso mectxoll Gamkim Maccoll
m =500 kr w amwmol | =3 M c swcorss h =12 u nazaer rpys
Maccol m = 400 kr. BaTka wheer WapHHDEO-RNOTBIARYIO onopy A u





[image: image13.png]ympyryio onopy B; B COCTOARHR MOKOA Ga/iKa 3AHWMAET FOHIOHTANBHOE
TIOJI0KeRHe, OKA3ANKOE HA YepTexe. Viap rpy3a o Gaiky — heynpyrsh.

Cuutars Gaixy OIHODOTNLIM TONKHM CTEPKHEM; & IDY3 — MaTepu-
ansholt TowKOH.

OnpezenuTs yr708y10 CKOPOCTH GAJIKH B KOHLE YIADA H NPOBEDHTS
nailnennoe Bmpaxenne yr0soft cxopocT# no Teopeme Kapmo. Ompene-
JINTH TAXKE YAGPHNH HMOYTBC, BoCTpHEIMAEMiHl onopoll A.

Bapuant 2. Mexamusu COCTOMT 3 WeCTEDHH C KyJIAYKAMH, KOTO-
AR IPHBOTNTCA BO BPAIIERTI BOKDYT HMOTBIAROH rOPHIOHTANLHOH OCH
O. Macca Mexauusma m = 50 KX, paimyc WHEPUNH OTHOCHTEJBEO OCH
bpamenns io = 0,2 M. Mexammam cOpachibaeT Merannmieckue Goxsan-
xH Maccol mg =2 Kr u3 T09KK A ropusontansoli niockoct AB Ea
ropwsonTaTEEYI0 nA0CKocTh ED ma paccrommme d = 15 u, orcumTsisa-
enoe 10 ropwsonran or 104k A. Iliockocrs ED pacnonoxena mike
naockocrn AB ma mucory h=1 .

Heynpyruil yxap mexciy xy1aukom u Goasauxoft (k) = 0) mpowcxomur
na paccrosmus | = 04 w Or ock spamenns mexamusva. Kosddums-
€T BOCCTAHORTIEHNA T YAApe GOTBANKH O TAAIKYIO FOPHIOHTATHHYIO
n0ckoeTs » o4k E ky = 0,2.

TIpunkmas GOMBANKY 32 MATEPHATLUYIO TOWKY, OUPEICTHTS YIIOBYIO
CKOOCTD ECTEDHH B HASATE YIAPA, & TAKKE YIADHHE HMITY.hCH, HC-
ubTBacsse Gossankolf b Towsax A u E

Bapwant 29. Maataux, OTK7oHennsH OT moAOWenHH yCTOMHBOO
PABHOBCCHA Ha HEKOTOPhil YTOA @, NAAAET Ge3 AYALHOH CKOPOCTH
10 zeHCTBHEN COGCTBERHOTO BECA, BPAIIAACH BOKPYT HEMOABIANON OCH
O, ¥ B eprHXaTbHOM HONOKemui TOWKOH A yaapaerca o moomummhcs
oauopomusi nommlt TomKocTemml WTKEAP Maccoit mg = 200 Kr W pa-
anycos r =02 m. Macca MasTnuka m = 100 Kr, PALAYC er0 HHepIH
OTHOCHTEHHO OCH BpameHHA io = 1 M. PaccTonmus or Towkk O mepece-
UEHNA OCH BPAUICHNA BEPTHKAJLHON NIOCKOCTHIO CHMMETPHN O UEHTPA.
mawectn C MasTwWKa w10 ToUKW A, maxonmwelics » ToM xe mioc-
xoctn cummerpun, OC = d = 08 M u OA 1,2 m. Kosbummenr
BOCCTAHOJICHHS NIPH COYAAPENH MAATHWKA W uwiHuApa k = 0,6.

Tloc7ie YAapa WAAMWID CKOABSHT, Ke BPAUARCH, N0 TAATKON rOpH-
sonTATLHON 1IOCKOCTH ¥, uATOAKyBuMCh HA cTynemsky DE wuicorol
h=005 w, NOIEAMACTCA HA Hee, He MepeMENmAACH AaTbue peGpa E.
Orpuina watnapa or pebpa E upk yiape o CIymeHsKy He NPOHCXOIMT,
a6COMOTRO WEPOXOBATAS TOBEPXHOCTS CTYMERBKN HCKAIOUAET NPOCKATH-
SbiBaNME WLTHIPA PH YIAPEOM Bo3zeHCTBHM.

Oupee;uTs YT @ NEPBOHAYANLUONO OTKIOHCHNS MASTHAK, & TAKKE
yRApHL HMIYLC, HCNBITHBACMBI IWLIHHAPOM CO CTOPOMB MARTRRK,

Bapuant 30. Phuar CoCTONT M3 ABYX Q6COTIOTHO KECTKMX CTEk-
net OD w OF, coexmmenmmwix mox mpamm yraos; OD = a =1 m,
OF 1,5 A PhNar MMeer WADHHDHO-HCNOABWAHYIO ofopy O
yaepwunaerca b Touxe E npymmnolf. Macca puvara m = 400 xr, panu-
Y ero unepmuR OTHOCHTEbHO OcH Bpauenna O io =04 M.





[image: image14.png]Phivar HAXOMUTCA B HOKOE, COOTBETCTBYIOWIEM CTATHYECKOM AedopMa-
MK MpyXuES, UpE ToM ero crepxems OD ropmomTanen. B Touky
D peiara nasaer rpys A maccoll ms = 20 kr ¢ pucors h = 05 M.
Vaap rpysa o crepwens OD pusara — neynpyralt (ky = 0). TpnoGpers
VIVIOBYIO CKOPOCTb, PHYAr TOUKOH F yIapsieTcs O HENOIBHKHOE Teo B
Maccoll mp = 120 kr; x0dhQHINCHT BOCCTAHOMICHUS NpH STOM YIAPE
ky=0.2. CantaTe rpys A K Te10 B MATEDRATHHWMH TOTKAMH.

Onpexeinrs, kakylo cxopocts nonyuaer 1ea0 B » Xoume ero coyia-
penns co crepxiem OF, a Taxxe ynaphbil mMIy.Tsc, BoCTpHNRMAEMbH
tenom B.

Tipyep BhmoHenns 3a%amms (Puc. 4).  [pys — OAHOPOHEH

cnnomsoli wenmEAp Maccol m = 500 kr w pamuycom r = 05 s —
JexuT HA ABEKymeHcR NAGTGOPME H YAEPKHBAECTCA OT BOSMOKHOIO
HepenemenuA 1o m1AThOPME YIOPAMH — CTYNCHLKAMI.

Tpx pHesanmol ocTamobke miaT-
hopMH_ QuIMHAD ynapaeTcss o pebpo
D crynewsxn BD pucotol h =
A A )
oty crynemsky. Jlatee muiMRAp Ka- < A
THtcs 1m0 yuactky DE ropmiontans-
mot mromankw DK w, yrapwsmuch
0 Apyrofl ynop — HAKJIOHHYIO 1I0C-
xocrs KN, cocrapamomylo  yron
a = 60° ¢ ropuaouTOM, mpoxomHT To Hell paccrommme FN =5 =0,1 M.
Kadeuue uaiuipa HC CONPOBOAACTCH CKOABKEHHEM, COUPOTHBICHMC
KAUEHHIO NPEREOPERRMO MATO.

OrpLiBa NAILAPA MPH YIAPAX O CTYTEHLKY H O HAKJOHHYIO LIOCKOCTH
He NPOHCXOMNT, AGCOTIOTHAR LIEPOXOBATOCTb CTYNEHbKM H HAKIOHHOH
IIOCKOCTH HCKIOHACT CKOMIBACHHE WATMIADA NPH YAGPHOM BO3aCHCTIMI.

Onpezeauts ckopocTs 1AaTGOPME 10 06 OCTAHOBKH, & TAKKE YAap-
HEe WMIYbCH, HCHHITHBACMBE UHAMHADOM CO CTOPOHB CTYUEHEKH M
Hax:10uHOH

TlonepnTs nalxemubie BHPAKERNA YIOBKX CKOPOCTeH LT IPA MOC1e
YABPOB O CTYHEHbKY M HAKJOMHYIO IIIOCKOCTb C HOMOWIBIO TeOPeMBl
Kapuo.

Pewenwue. Tlpn pesannoll octamoske m1aTopMy HOCTYHATenbHOE
ABWKENIe IAIHHADA MIHOBEHO HIMEHAETCR HA BDAWATE/ILHO® JABHKERHE
Bokpyr pebpa D crynemku BD, T. e. WATHHAP HCULTHBAET YAAp.

CoCTaBuM ypaBHEHHE, BHPAKAIOIEe TeOpeMy 06 HIMCHEHHE KRHETHte-
CKOTO MOMEHTA MEXAHNYCCKOH CHCTEMb! IPH YAApe, BIAB 34 OCh MOMEHTOB
FOPHIOTATBRYIO OCh, NPOXOIAMYIO BIOMb pebpa D (nonoxenus I w II,
COOTBETCTBYImUS wawany 4 KOHLY yAapa 0 pebpo D crynemsku BD,
cosnajaior; PHC.5,2):

Pucd

Lup ~ Lip = 3 Mp(5F).




[image: image15.png]Puc.5

CyMMA MOMEHTOB BUCHINAX YIAPWLX WMUY.THCOB, MPWAGKEHHLX K -
mnapy, orsocuTenbno ocu D pasua 3 Mp(SF) = 0 (yaapusil manyse
Sp uepecexaer ocs D) u notowy

Lup = Lip.

Kunernseckull MoMent unamnapa ornocntesnuo ock D » navate yaa-
pa
Lip = mue(r = h),

©Ie Ugy = b — CKOPOCTS WENTPA TAKECTH WATHRIDA B WadATe y1apa,
paBuas; ckopocTH IIaTdOPMBI 10 BHe3ANHON OCTAHOBK.
Kunneravecxull Moent mummiapa otiocutenso ogin D b Koiue yaapa.

Lup = Jpwn,

e Jp — MOMEHT MMeDUNN WiNHHADA OTHOCHTENBHO OcH D; wny —
YI/IOBAS CKOPOCTh IMAIADA B KOWLE YIAPA

Lup = (Je +mr?yon = (mr?/2 + mr )y = 3/2mrioy.




[image: image16.png]Ho

Lup = Lip,
e
3/2mrey = mo(r — h),
oTRyzA
win = 2(r = h)o/(3r). m

Tlposepiu_nozywentoe nupaenne (1) YrioBoll CKOPOCTH MATHHADA
10 Teopese Kapno:

Ti-Tu=T",
1 T} — KHHETHYECKAR IHEPIUS CHCTEMH MATCPHATBHLIX TOYEK B HAYATC
yuapa; Tij — KHHETH9eCKAR SHEPIMA CHCTEMB B Komne yiapa; T° —

KIHOTIIeCKa SUCPrU, COOTBOTCTBYIOAS NOTEPSHILM CKOPOCTAN TOUCK
caeTen.
KiuKeTHugCKaR SHEpriS IATHIIPA B HAYATE YAGPA O CTYIIEHLKY

Ty = 1/2mv*.
KueTaeckas oneprus WAIMKIPA B KOHIE YIapa O CTYNeHLKY
Tiv = 1/2(me, + Jouh).

Teneps BhiBeleM BHPAKEHHS KHHETHUCCKOH SHEPIii, COOTBETCTBYIO-
melt moTepammuM cxopoctam Ad; Tosex M; TBPIORo Tea IH MAOCKON
o

A7, = Ta - T,

e

T =Te1+Teng, T = Tou+ Ty,

npKueM BpaATEBHEE CKOPOCTH BOKPYT OCH C UMEIOT BHIPAKEHNS
Tor, =X Ty Ty, =T XA
KHHETHUECKAS SHEPTHs Tea, COOTBOTCTBYIOUIAS MOTEPSHHbIM CKOPO-
coast ero Tovex,
. S 2
T =1/23 i [(for — fon) + (@, — @)’
re

T =1/2 [E milior — ien)® +2 3 mulicr — Ton) (T, — Tag )+

S i, - ]

3aecs
- mulier - fen)? = mlier - dou)’

> mulFer — o) Ty, — Tha,) = (For = Ton) 3 mi@ x 73 =G x 7




[image: image17.png]TaK Kak

D milFhu, - W) = D milar — wonro)? = Jolwr - wn).
‘Taxum 06pasom,
T* =1/2m(@er - Ten)® +1/2Jc(wr —wn)?,
nm
T =1/2m [(ver, = ven, ) + (ver, = ven,)*] +1/20c(@r —em)®. (2)
Bupaxene (2) snisercs obumeli popmysioll xamernieckok smeprun,
cooTBercTByiOue NOTEPAHHMM CKOPOCTAM TOYCK TBEPOIO Tesia HpH
II0CKOM JBMKEnHH.
Ins nanwnapa (puc. 170, 6) B pacemarpunaexolt sanave
T* = 1/2m|(ver — vou cos B)° + vy sin B + 1/2Jcwfh,
e
T* = 1/2m(vdy - 2vc1ven €08 B + vdy) + 1/2Jcwil.
Tax xax
ver=v, ven=wur, Jo=mr*/2,
10, npupasnupas Tj — Ty w T°, nosrydaem
1/2mv? — 1/2mufyr® — 1/4mr3f; = 1/2mv® + mvwnr cos 8+
+1/2mwfr? +1/4mr?wd,
wn
3/2mwfr? = mvwnr cos B,

e
cosf=(r=h)/r.
Orciona, 2
wyp = 2(r — h)u/(3r%).
Cocranum ypapuenie, BHPAKAOMEe TeOpeMy 00 WIMCHOHHN Kuie-
THUECKOH DHEPIHH MeXaHMueCKOH CHCTEMBl # COOTBETCIBYMIe NOXb-
emy mammapa wa ctynewsky BD 3 nosomemns Il 5 nomosenne 11

(prc.5,6):
T - Tu =Y, AF.
Tax Kak mepeMelmenne OCYIECTRACTCA I0BOPOTOM BOKPYT ocu D), T0
1/2Jpwhy = 1/20puwhy = —Gh,

nan
3/4mrwly — 3/4mriw] = —mgh,




[image: image18.png]oTkyaa

wint 4gh/(3r2) (]

Cocrabm ypanmenne, BHpAAIIIEE Teopexy o HIMEHEHHH KHHETH -
KON IHEPrHH MEXAHHYECKOH CHCTEMBl W COOTBOTCTBYIONCE KAMCHHIO ILH-
mnapa na yuacrxe DE w3 nonoxenns 111 » nosoxenne IV (puc. 170, 2):

Tiv - T =) AF.
Tax xax Ha paccMaTpupaemom nepememenuu 3. AF
Tiv =T,

e
ve = vom # wyr = Wit (4)

TIpH COMpHKOCHOREHNN WNTHIAPA € HAXJIOHHOM ILIOCKOCTBIO MIHOBEH-
HAA OCh BpAEHUH u.!ulnlm)l (Mruoennull uenTp ckopoctell) MrHOBeHHO
nepexemaerca w3 E b F, T. e. WINKAD HCTWTHBAET YIAD.

Cocrabus ypapiene, BHPAKAIOLICE TEOpeMy HIMEHEHHS KNHOTH1ECKO-
1O MOMEHTA MeXaHWeCKOH CHCTOMB! NDH YZADE, BIAB 32 OCb MOMEHTOD
TopIoRTATBIYI0 OCh, COBMAAOMYI C obpasyiomed F mwawapa (no-
nokenns wamnava IV u V, COOTBOTCTBYioWMe HAYATY M KOMLY yIapa,
copmanaoT; prc. 5, 2):

Lyr - Live = 3 Mr(8F).

Ho " Mp(SF) =0, 1ax xax yrapusit usnyase Sp, npuioxenusit x
nAKADY, nepecexaer ock F. Tloatomy

Lye = Livr.

Tlpn swsmcaemim kunernueckux owenzop wannnapa Live u Lye
HCHOL3YEM TEOPEMY O KHHETHYECKOM MOMEHTE CHCTEMbI B OGUIM Cly4ae
co amRenHs.

Kunernieckull moxenr ornocutensio ocn F b navate yiapa

Live = mvcryr cosa + Jowy,

e very = wiy EC, nockoabky mrxopesmil uentp cxopoctel — B Touke

E;

B Livp = mwyr? cosa + (mr? /2)wy = muwrvr?(cosa +1/2).

Kinheraeckull NOMEHT oOTHOCHTENBHO ocH F B KONIE yiapa.
Lyr =mvevr + Jowy,

tae voy = wyCF, Tax xax mrnosemnnil uentp ckopocrell — i Touke F
noyr? + (mr? [2)wy = 3/2mwyr?.

Lve

Ho Lyr

Live, 7. e
3/2muyr? = manir* (cosa +1/2),
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wy =wv(2cosa+1)/3. . (5)
Iposepmy wallzenmnoe BHpAKeHe Yi/I0BOH CKOPOCTH WATMHIPE 1O
teopeme Kapno:
Ty - Ty =T".

KuneTnvweckas sHepris URIHAIAPA B HAYANE YAADA O HAKJIOHHYIO MJIOC-
KoCTh

Tiv = 1/2(mvry + Jewiy)-

KnmeTneckan JREpriA MIATHIDA B KOMIE YIADA 0 HAKTORRYIO N10C-
KocTn

Ty = 1/2(mvy + Jewd).
KHHETIECKYI0 9HEPriio, COOTRETCTBYIONLYIO NOTEPAHHBIM CKOPOCTAM
Tovex wanRuApa, nalien, ucuoabsyn dopuyay (2) (pue.5,7):

T* = 1/2m|(very, - vov.)* + (vew, —vev, )] +1/2Jc(wv —wv)?,
e
T* = 1/2ml(very — vov cosa)? + vgy sin o] +1/2Jctary —wv)’,
wan
T* = 1/2m(vEyy = 2vcivvcy cosa + vdy) +1/20c(wy = wv)*.
Tax xax
vev = Wty vev = wvr,
10, npupanmnpa Try — Ty u T*, nonywaes
1/2mwdr? + 1/4mriedy — 1/2mudr® — 1/4mr?ed

+mwvwyr? cosa + 1/2madr? + 1/4mriufy —

1/2mwfyr®+

—1/2mruvey + 1/4mr?,
wn
3/} = wivwy(cosa +1/2),
omkyna -
wy = wiv(2cosa +1)/3.

Cocraniy ypanficiie, DHPAKAIOIICE TEODEMY 06 WINCHCHHA KNHETH-
weckol SMEpLMH MeXammieckoll CHCTOMBI H COOTHETCTSYIOUC® KAUEHHIO
WATHHAPA 10 KakiomKON WioCKOCTH 3 HONOKemus V B nozoxemse VI
a paccrosme s prc.5,e):

Ty -Ty =3 AF.
Tax xax Ty; =0, T0

midy
- ( S+
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(6)

Menoasaya mupaxenna (3)—(5), maxoam

- 9y dgh
=\ Towar 17 o

Vuutunas supaxense (6), uvees

o

_2 [sgssina
o 5+ 5

= v\ @eosa+ 1y

Taxns obpasow, cxopocts maarhops, mo (1),

__a? 2 [Cgrna __gh
V= -mrY Gemar T3
e
v=368 u/c.

Halzen yaapusill munyine, nocupusuyaessill WLINMAPOM €O CTOPOHI
CTymeNLKN, A7 9ETO COCTABMM yDARHEHMA, WHPAKAIONU TEOPEMY 06
IIMEHCHIN KOLHICCTHA AR MOXANTCCKOH CHCTOM! DI YAape, n
npoexuax na 0cH I M Y (prc. 5.a):

B S ST N —— P}

win :
—mucr cos B — (~muer) = Spe; mucusin 8 = Spy,

omxyza

Sps = mucy ~mucicos f = mv = manr(r - h)/r = mu[1 = 2/3(r = h)*/*],

e
Sp.=1055 H-c,
Spy = mucnsin = munry/1—cos 8 =
=2/3(r = W)(mv/r)\/T=(r =AY/,
e
Spy =389 H-c.

Vaapmill uMIYIRC, BOCIPHHEMAEMHH WHIMHADOM CO CTOPOMMI CTy-
nenLH,

Sp =1/Sh, + b,
win Sp=1208 Hoc.




[image: image21.png]Hallaem yaapubill mMnyabe, BoCpHRHMACMbll IIHNAPOM CO CTOPOUS!
HAKTORHOH TOCKOCTH, JU1A 9er0 COCTABMM YDABHEHWS, BMPANAIUAE
Teopemy 06 WIMEHEHMM KOJMYECTBA ABAKEISMA CHCTEMBI WDH yRape, B
upockuAX Ha 0ck & B 1 (pge 5 z):

mucve —mucwve = ) S mvcvy —mucivy = 3 S5,

win

~(~mucwy sina) = Sp; mucy ~ mvciy cosa = Sy,
omxyan

Sre = mucry sina = mnyrsina = moyrsina/[(2cosa + 1

mucy = mucry cosa = maT — YT c0SQ = muyT—

~m3uvr cosa/[(2cosa ~+ D).
Henoassya supaense (6), natizes

Spe = 6my/gssina/3sina/[(2 cosa + 1)},

e
Spe =691 Hoc;
Srq = 2m\/gSsina/3(l - 3cosa /(2eosa+ 1)),
e
Spa=133 H-c.

Vaapusill usnynC, BOCHpUHAMACMBH LHIHELIPOM CO CTOPOULL HAKAON-

uo nocKocTH,
= \/Ske+ Sk

Sp=704 H-c.

Sp

wan




Формой промежуточного контроля является зачет в 3 семестре. 

Перечень вопросов для подготовки к зачету.
Динамика

1. Предмет динамики. Основные понятия.

2. Дифференциальные уравнения движения в векторной, координатной, естественной форме.

3. Прямая задача динамики точки.

4. Законы динамики.

5. Обратная задача динамики точки.

6. Центр масс.

7. Количество движения точки и механической системы, импульс.

8. Импульс силы.

9.  Момент инерции твердого тела относительно центра, оси, плоскости.

10.  Моменты инерции простейших однородных тел и фигур.

11.  Теорема Штейнера.

12.  Теорема об изменении количества движения точки.

13.  Теорема об изменении количества движения механической системы.

14.  Теорема о движении центра масс системы.

15.  Момент количества движения относительно точки и оси.

16.  Теорема об изменении момента количества движения для материальной точки.

17.  Кинетический момент механической системы.

18.  Теорема об изменении кинетического момента механической системы.

19. Теория удара. Прямой центральный удар.

20.  Колебательное движение точки. Свободные колебания.

21.   Свободные колебания груза, подвешенного на пружине.

22.  Затухающие колебания материальной точки.

23.  Вынужденные колебания материальной точки.

24. Вынужденные колебания материальной точки с учетом сил сопротивления движению.

Оформление письменной работы согласно МИ 4.2-5/47-01-2013 Общие требования к построению и оформлению учебной текстовой документации
Учебно-методическое и информационное обеспечение дисциплины
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