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7 KJIaCC



Kunaematuka

Onpeneaenus

MexaHnnueckoe JBUKEHUE.

TpaekTopus, nyThb S.

Panomepnoe JIBMKeHUE.

CKOpoCTb ¥ IPU paBHOMEPHOM JIBUZKEHU.
MruoBeHHast CKOPOCTH v, CPeJilsis CKOPOCTD.
PaBHoyckopeHnHoe JTBUXKEHNE.

YcKopeHue a.

nepms.

3aKOH MHEPIINU.

HepTHOCTS.

© 0N O W=
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3aga4an
7.1.1 TlosoBuHY BpeMeHHU TeJIO JBUTaI0Ch CO CKOpocThio 10 M/c, a BTOPYIO
MOJIOBUHY — €O cKOpocThio 20 M/c. HaiiTu cpejiHior0 CKOpOCTH JBUKEHUS TeJIa.

7.1.2 TlosoBuHY myTH TEJIO JABUTAIOCH CO CKOpocThio 30 M/c, a BTOPYIO
OJIOBIUHY — €O cKOpocThio 40 M/c. HaiiTu cpejiHior0 CKOpOCTh JIBUKEHUS TeJIa.

7.1.3 ABTOMOOWIBL IPOIIES pACCTOSIHIE S1 3a BpeMs t1, IBUrasiCh PABHOMEPHO.
Kaxkoe paccrostaue oH 1poiiger 3a to?

7.1.4 Hapucyiite rpacduxu S(t), v(t), a(t) mis Tena, IBUXKYIIETOCsT PABHO-
MEpHO.

7.1.5 Hapucyiite rpacduku S(t), v(t), a(t) 1jis pABHOYCKOPEHHOTO JIBUZKEHUS.



7 KVMHEMATUKA

¢ 17.1.6 Ha pucynke nzobpazken rpaduk 3aBUCUMOCTH IPOIJIEHHOIO MyTH S OT
BpeMeHU ¢ JIId pa3IudHbIX Tesl. Bee Testa JBUTAINCH TPSIMOJIUHENHO.

S, M
1

40 .............. 1
30

101

30 90 toc

a) Onumimre JBIZKEHHE KAzKJI0r0 TeJIa.

6) Haiijure ckopocTn Beex Tel.

B) Yrto mpoucxoaut ¢ mepsbim TesioM B ¢ = 30 ¢?

r) Kaxkoe Tesio mporio nanbosbimuii myTh 3a 70 ¢? Yemy on pasen?
)

1) Kakoii 1myTh IpoIio TpeTbe Teso 3a HocjaeaHne 9 CeKyH I JIBUKEeHMsI !



Jlmnamuka

Onpeneaenust

repTHOCTS.

Macca m.

[TnoTHoCTE p.

Cuna F.

IT 3akon HeroTona, mpaBnia HaXo¥XK/IeHUs PaBHOJIEICTBYIONIEN.
Cua B 1 HbroToH.

Cuta BCeMUPHOIO TSIMOTEHMS.

Bec P, cuta yupyroctu. 3akoH I'yka.

11 sakon Hbrorona.

© 00N O W=

3agadn

7.2.1 YesoBek CTOUT Ha Becax, K FTOPU30HTAIBLHOM TTOBEPXHOCTH KOTOPBIX ITPH-
KpelieHa MnpykKnHa. Kak m3MeHnTCs Bec 9eloBeKa, eCJii OH HaUHET PacTATUBATD
HPYKIUHY BEPTUKAJIbHO BBEPX !

7.2.2 YesoBeK ¢ scnaHIepoOM B PyKax CTOUT Ha Becax. Kak m3MeHUTCs Bec
YeJI0BeKa, ecJii OH aKKYyPaATHO PAaCTSHET SCIAaHJIEp, JleprKa ero ropu30HTaJIbHO?
Beprukainno?

7.2.3 Yenosek cTouT Ha Becax. K mosy psjioM ¢ BecamMu TpHUKpeILieHa mpy-
>KiHa. YesloBeKa HauMHaEeT pacTsIuBaTh ee BePTUKAJIbHO BBepX. Kak m3MeHHuTCs
BeC 4ejioBeKa’

7.2.4 Cwmemmann JBe KUJIKOCTH IJIOTHOCTAMU P U Py 00beMaMi COOTBETCTBECH-
no Vi n Vs, Haiture mIoTHOCTD MOy IMBIIECHCS YKUJIKOCTH.

7.2.5 Kupnuua maccoit 2 Kr MOKOUTCA Ha TOPU30HTATIHLHOM CTOJIE.

1. Tlepeunciure cusbl, jneficTByomue Ha Kupiud. M300pa3ure ux Ha depreke.
2. Yemy pasen Bec kupnnda? K gemy npuioxken? Kaxk nampasien?

8



JIMHAMUKA

NOo Ot W

Yemy paBHa cujia TszKeCTH, JAefCTBYIONAs Ha KUPITY?

[Touemy KupIud HErmoaBUKEeH?!

HeitcTByeT Jin HA KUPIIUY CHJIa TPEHUsI?

Hazosute cuny, napmyio Becy 1o 111 zakony Hbiorona.
Hazosure cuty, mapnyto cuiie Taxkectn 1o 11 sakony Hbrorona.

7.2.6 K nepessannomy Opycky maccoit 500 T, moKouBIeMycsi Ha TOPU30HTAIb-

HOM CTOJIe, IPUJIOXKIIN ropu3oHTaabuyio cuny F = 10 H.

S Ot W=

[lepeuncaure cuibl, geiicTByronue Ha Kupiud. V300pasuTe nx Ha depTerke.
JIBukeTcs i OPYCcoK?!

Ecau ne npmxkercs, To nodeMy?

Ecmu nBukercst paBHOMEPHO, TO 1OYeMy”’

Ecin nBmkercss paBHOYCKOPEHHO, TO 1TOYeMy”’

Yemy paBeH Bec, Kyja HallpaBjeH, K YeMy IPIJIOZKEH, KaK MEHSIEeTCS B 3aBHUCH-
MOCTH OT CKOPOCTH OpycKa?



JlaBjeHne

7.3.1 T'opojckoii kutesib ApKajuil Ha jgade MoJIb3yeTcsl ra30BbIM 0aJIJIOHOM

obbemom 50 J1. [Togk/II0unB ¢ TOMOIIBIO IITaHTa OAJIIOH K ra30Boil minTe, Apka it

C HEYJIOBOJILCTBHEM OOHAPYZKIJI, UTO ILIaMs Ha MOJHOCTHIO OTKPBITOI KOHMOPKE
[OJIYy9aeTCs CANMIKOM 00Jibinoe. YToObl NCIpaBUTh 9TOT HEIOCTATOK, ApKaInii
IO POOOBAJI 3aKPYTUTh I'a30BbIil OaJIJIOH TaK, YTOObI I'a3 U3 HEro coODINAJICS CO
IIJIAHTOM OYeHb MaJleHbKNM oTBepcTreM. lIpenckakure, mocTuraer jmm Apka it

ycrexa?!

' 7.3.2 B coobmiaromiemest cocyie, m300pazkKeHHOM Ha PUCYHKE, ILIOMAIbL ceve-

HI¢ JIEBOTO KOJIEHA paBHa S, a Ipa-
Boro — Sy. B J1eBoM KoJsieHe Ha »KujI-
KOCTU HAXOJHUTCsl HOPIIeHb MacCoii
M1, & B IPABOM — IIOPIIEHb HeI3BeCT-
HOI MacCChI, IIPH 3TOM BBICOTA YKIITKO-
CTHU B JIEBOM KOJIEHE COCTaBJigeT hq,
a B nmpaBoM — ho. Haiijure maccy
[IPaBOIO MOPIIHS My. ATMochepHoe
JlaBJIeHne PaBHO Py.

$  7.3.4 IlBa cocyma pas3HON ILIOIIAJIN

¢ 7.3.3 B coobmarommuiicst cocy HaJIm-
ThI PTYTh IJIOTHOCTBIO p; = 13600 Kr/m3
U Mac/o IJIOTHOCTHIO py = 800 kr/m?
Kak m300parkeHo Ha pucyHke. Haifgure
OTHOIIIEHIE BBICOT CTOJIOOB PTYTH U Macja

ha/hy.

CedeHns COeIIMHEHbI TOPU30HTAIbHO TPyO-
Koit (cM. pucyHoK). Kpan, nHaxojsrmuiicst
Ha FOPU30HTAJIBLHON TpyOKe, 3aKpbIT. Ky-
Jla, [I0Te4YeT BOJA, €CJIM OTKPBITh KpaH?
Korna neperekanue BOJbI OCTAHOBUTCH !
[TosgicauTe orBeT.

10




11 JIABJIEHUE

& 7.3.5 B U-obpasnyio TpyOKy, m300pazkeHHyIo
Ha PUCYHKE, HAJIUTO TPU »KUJIKOCTH: BOJa, PTYTh U
Macs0. zZKugkoctu He cMmenubaioTcsd. 1110THOCTD

macno BOJbI PaBHA Py, = 1 T/cM?, IIIOTHOCTD PTYTH Py =
13600 xr/m3, mwiorHocTh Macia py = 900 kr/m3,
Haiijture BBICcOTY cTOs106a Macaa h,, €cjau cToJjio

BOJIbI UMeeT BbicoTy hy, = 0,85 M, a ypoBeHb PTYTH
pmyme B 1IpaBOM KoJieHe Ha hp, = 2,5 cM Bblllle ypOBH:A

pTyTH B JIEBOM KOJIEHE.

¢ 7.3.6 Illupokast gacThb cocyaa, n300parKeHHOTO Ha PHUCYHKE, OTKPLITA, a
y3Kasi — 3amasgfa. Boicota cocyna AC cocrapister ogumH MeTp, a TOUKH B u
D naxojsdTcst Ha OJHON MOPU30H-
TaJu Ha MOJIMEeTpa HUXKe TOYKU
A. Armocdephoe jaBienne pas-
Ho 100000 IIa. Yckopenue cBo- 144

00/THOTO TIaJeHNs TPUHATL § =

10 m/c?. Haijitu jnasienne B To4-

kax A, B, C, D, E.

¢ 7.3.7 B ycranoke, n306paskeHHOI Ha PUCYH-
Ke, U3BECTHHI IIOMa I cedeHus: S1 u So. Haittu
orHorerne cuit Fy/Fy. Coobrmatormumecst cocy/ bl
3AII0JIHEHDI »KIJIKOCTBIO, CUCTEMAa, HAXOIUTCS B PaB-
HOBecHH. 3adeM MOKeT ObITh Hy»KHa TaKasl yCTa-
HOBKa?




Cua Apxumena

Onpenenenus

1. BulTasikuparomasi cuia.
2. YesoBre maBaHust TeI (depes3 CuIbl).
3. YeioBre miaBaHust Tesl (depes3 MIOTHOCTH).

3agaun

7.4.1

a) Boisegure dbopmysty s cuiibl Apxumesa.

6) W3-3a 1ero Bosumkaer cuia Apxumena’

B) [lpuBennre mpuMepbl 3aMETHOIO MPOSIBICHUST CUIbI ApXuMesa B OOBITHOM
JKU3H.

r) B kaknx eaunnmax n3mepsiercs cusa Apxnmesa’?

1) Meiicreyer s va Bac cuia Apxumesa npsivo ceifdac?

e) B kakom cirydae Bechl MOKa3aHUs BECOB OKayKyTCst OOJIbIIE — €CJTH Bbl BCTAHETe
Ha HUX B OOBIYHBIX YCJIOBUAX WM B OE3BO3/IYIIHON Kamepe?!

k) Tlouemy kopabiib, cleaHHbIi U3 METasIa, IOTHOCTH KOTOPOro GOJIbIIe TLIOT-
HOCTHU BOJIbI, HE TOHET?!

7.4.2 Iapp nornpocu ApxumMejia OTMEPUTH CTOJIBKO 30JI0Ta, CKOJIBKO BECUT
cion. Taknux OOJIBITINX BECOB HUTJE HE OKa3aJjoCh. B pacrnopsizkenun Apxumesa
obL1 10T, Kak Apxumes per 3agady?

7.4.3 3axpbIThIil cocy/1 3amoHen Bojioi. [Liorma b HUzKHEro OCHOBAHUST COCY-
1a S; = 100 M2, Bepxuero ocHoBanus S, = 200 M?, BbIcoTa cocyna h = 50 M. Cuia
JlaBJIEHUS BOJIbI Ha BepxHee ocHoBanue Fy = 100 H. Haiigure cuny naBinenns na
HIYKHEEe OCHOBAHUE COCYJIA, €CJIN MJIOTHOCTD Bojbl p = 1000 Kr/ M.

12



13 CuA APXUMEJIA

7.4.4 B Benpe ¢ Bojoil 1m1aBaioT JbAuHLI. Kak M3MEHUTCsI YPOBEHb BOJIBI,
KOIJI& JIbJIUHBI PACTaloT?

7.4.5 B Oacceitne maBaeT JIoJIKa, Ha JIHe KOTOPOH JIEXKAT TAXKEbIIT KaMeHb 1
opeBHO. OObSICHUTD, KakK OyJIeT MEHSITbCSI YPOBEHb BOJIbI B DacceiiHe B CJIeIYIONINX
cIIyvasix:

Kamenb n3 J10/iIK1 BHIOpachIBAIOT Ha «Oepers Oacceiina.

BpeBHo n3 J10/1K1 BHIOpachIBAIOT Ha «bepers Oaccelina.

KameHnb n3 J10/IKi BLIOpaChIBAIOT B BO/LY.

BpeBHO U3 JI0JIKN BHIOPACKIBAIOT B BO/LY.

B anunie JI0JKNM TTPOJIEJIBIBAIOT OTBEPCTUE U JIOJIKA HAYMHAET MOTPYKAThCS.
Ecnn ypoBenb Bojbl B Oacceiiie IpU 9TOM HU3MEHHUTCS, TO B KaKOW MOMEHT

A

HAYHETCS M3MeHeHne?!

$  7.4.6 TOHKOCTEHHBIN IUINHID C BO3LYXOM 3aKPBIT N
CHU3Y IOPIITHEM Maccoii m = 1 KI, KOTOPbIii MOXKeT 0e3 e e

TpPEeHUsl [epeMeIaThes B uanaape. Lluaunap niasaer B
BEPTUKAJBHOM TOJIOXKeHNN B Bojie (cM. pucyHOK). Haii-
TU JaBJIeHUe BO3AyXa BHYTpH HuauHipa. Armocdeproe
JABJICHIE PABHO ]y.

7.4.7 JlbnuHKa ¢ BMOPOYKEHHOI B Hee MpOoOKoil (JpobuHKOIT) m1aBaeT B cTa-
KaHe ¢ Bojoii upu remieparype 0°C. Kak u3MeHuTcest ypoBeHb BOJbI B CTaKaHe,
eCJIN JIeJl pACTaeT, a TeMIepaTypa COXPAHUTCS!

7.4.8 JlBa Mera/myecKux Imapa (CBUHIOBBIN 1 YKeJI€3HbIT) ypABHOBEIIEHDI
Ha pasHorieunx Becax. [Ipn omyckanun mapoBs B BO/Ly paBHOBeCHE He HAPYIINIOC.
[TomrpobyiiTe HaliTH 0ObLICHEHNE STOMY SIBJIEHUIO.

7.4.9 BroiBecTn ycioBue miaBanus Teja depe3 IJIOTHOCTD MOTPYKEHHOI'O Tesa
Pr U IJIOTHOCTD YKUJKOCTH Py.

7.4.10 JIbmuna obbemom 10 M3 maBaer na mosepxHocTn Bogbl. OupepeanTe
00'beM OJBOIHOM YacTH JbAuHbl. 111oTHOCTD Jbna 900 Kr/M?, IIOTHOCTD BOJbI

1000 xr/m3.

7.4.11 Jlbjuna obbemom 20 M3 miaBaeT Ha nosepxHocTH Bojbl. Onpejienre
00'beM HaJIBOJHON YacTu JbAuHbL. [L1oTHOCTH Jbja 900 Kr/M% | m10THOCTD BOJIBI
1000 xr/m3.
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7.4.12 JlpauHa miaBaeT Ha MOBEPXHOCTH BOJbL. Orpejennre 00beM JibIUHDBI
V, eci 06bEM TIOTPYZKEHHOM YacTh JIbANHBI cocTabisgeT 1 M3, [I1oTHOCTD MbIA
900 kr/m?, mwiornoets Bojsl 1000 Kr /M.

7.4.13 Jlbjuna miornoctsio 900 kr/m? miasaer B Bojie mioTHocTbio 1000 kr /w3,
HaiiTi, KaKylo J0J110 cocTasiiseT 00beM IIOIPY2KeHHOI YaCTH JIbJINHBL OT ee 00IIero
obbeMa.

7.4.14 Illap, macca 0b6o/10uKH KoTOoporo pasia 60 Kr, maput Ha HEKOTOPOIt
BbICOTE B BO3/yxe. [LJI0THOCTH BO3jyxa Ha 3Toii Bbicore pasHa 900 kr/ M3, a
IJIOTHOCTD Ta3a, 3aroJHsgIero map, pasia 800 kr/ M3, Haitynre obbeM mapa.



8 KJacc
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Ter1oBbIC SIBJICHUY

Onpenenenus

DHeprusi.

Pabora.

MorHocTb.

Kunerunueckasi SHEPIusl TeJIa Maccoil m, JBUXKYIIErocsi O CKOPOCTHIO V.
[TorennnanbHast SHEPIUsI TEJIa Maccoil m Ha BbicoTe A.
OcHOBHBIE TIOJIO?KEHUsT MOJIEKYJISIPHOIT Teopuu.
BrayTpennss sneprus.

CrocoObl M3MEHEHUsT BHYTPEHHE SHEPIun.
Tertonepenaya.

Bupr Terionepeadmn.

KosmmaecTBo TermioTsl ().

. YiieJabHas TeIJIOeMKOCTD C.

Temnoemkocts C.

. YejbHas TeIIoTa CrOPaHusI (.

. YieJabHas TeIIoTa IJIABJICHIS .

© 0N Ot

== R e
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. YiesibHad TersioTa napoodpaszoBanus L.
Hcnapenne.

Kumnenne.

. AbcosroTHAS BJIAYKHOCTD.
OTtHOcuTeIbHAST BJIAYKHOCTb.

DO DD DD = =
S e R

Hacbimennprit nap.
. JlnunaMmndeckoe paBHOBeCHE »KUJIKOCTH 1 €€ rasa.

O]
&9

Touka pochl.
TemoBag MalnuHa.

NN
O

. /IBurares b BHYTpPEHHETO CropaHus.

16



17 TEIIJIOBBIE SIBJIEHUS

Teoperndyeckne BOoIpoOChI

DHeprusi, padora, MONIHOCTh

8.1.1 Kakymo Gusndeckyo BeJIUINHY U3MEPSIIOT B KAJOPHUAX !
8.1.2 Kakyto dusniueckyio BeJudnHy U3MepsioT B KBT - 1 (KuoBarT-dacax)?
8.1.3 Paccunraiite, ckoyibko jizkoyseit B 1 KB - 4.

8.1.4 Paccunraiite, ckosibko KBT - u B 2400 KKaJI.

KonBeknusa

8.1.5 O0bsicHUTE MPOUCXOXKIeHNEe U HAllpaBJIeHe BeUepHero MOpPCKoro Opusa.
8.1.6 O0bsicHUTE MPOUCXOXKIEHNE 1 HallpaBJIeHle yTPeHHero Opusa.
8.1.7 Ilouemy Oarapen pasMeniaioT B HIKHeH JacTu IIOMEIeHi?!

8.1.8 Ilouemy KoHIMIMOHEPHI 1 (POPTOUKU pasMellaloT B BepxXHeil yacTu
[IOMeIeHnit?

8.1.9 Kak 3aBucur Tsira or BbIcOTHI TPYObI? [Touemy?

VYaeabHbIe BeJIMYNHBI

8.1.10 VaesnbHast TertoeMkocTh Bosbl paBHa 4200 [Ix/(kr °C). Yro 310
3HAUNT !

8.1.11 VienbHas Terora napoobpazosatust Bojbl pasaa 2300 k/Ix /kr. Yto
9TO 3HAYNT?

8.1.12 Yo Oosblire, yaeabHas TEIJIOEMKOCTh BOJALI WM yjiebHas TEII0Ta
1apooOpa30BaHnsl BOILI?

8.1.13 ViesnbHas Teriora Kpucrasuimsanuu Bojael pasaa 0,33 M/ /kr. Uro
9TO 3HAYUT?!

8.1.14 VYjaesbHas Teriora miasienus Jjibga pasia 0,33 M/Ix /kr. Yro 910
o3Havaer?



Teopermieckne Borrpockl 18

8.1.15 I[louemy yjiesibHasT TEIJIOTA IIJIABIECHUS HE MOYKET OTJIMYAThCS OT YJIe/b-
HOI TEIJIOTHI KPUCTAIN3AINN JIJIsT TOTO YK€ BeIecTBa’

8.1.16 Bo ckoJIbKO pa3 yjesbHas TeI0eMKOCTh OJHOIO KUJIOTpaMMa YKeJre3a
MEHbIIIe, YeM yJIe/IbHas TeIIOEMKOCTD ISITH KUJIOrpaMMOB skesie3a? A abcoJiioTHast
TEILJIOEMKOCTD !

TermonpoBOTHOCTD

8.1.17 JIBa 0JIMHAKOBBLIX KyOWMKa JibJIa IIOCTABIIN OJUMH Ha JIEPEBSIHHYIO JIOCKY,
BTOPOI Ha MeTaJUIMIECKYIO IJIacTuiy. TemiepaTypbl JOCKH W IJIACTHHBI OJNHAKO-
Bbl. Kakoit KyOuk ObicTpee paciiaButcs? OObsCHUTE OTBET.

8.1.18 Cwmech JibJia 1 BOJBI IIPU TEMIIEPATYpe ILIABIEeHNs, B KOTOPOIl coep-
xkutesa 100 r jgbjia 1 50 r© BOJIbI, BHECJIU B KOMHATY, TeMIlepaTypa BO3JyXa B
koropoii cocranysier () °C. CKOIBKO BO/BI IPEBPATUTCS B JIeT!

8.1.19 Kakoii TepMoMeTp HA3bIBAIOT UJICAJIHHBIM !

Ncnapenne

8.1.20 I[lepeuncaure hakTOPHI, BJIUAIONNE HA CKOPOCTH UCTIAPEHUS YKUJIKO-
CTH.

8.1.21 Kak meHsercs BHYTPEHHsAS SHEPTHUA *KUJIKOCTH B PE3yJIbTaTe ee MCIla-
penusi? OTBeT 00OCHOBATD.

Kunenue

8.1.22 [louemy BoOja HMIYMUT Iepej] 3aKUITaHueM !

8.1.23 Ilovemy nenbMmenu cHadaja TOHYT B TOpsdeil Boje, a ITOTOM BCILIbIBa~
10T?

8.1.24 B kakoMm cjiydyae KapTOIIKa CBApUTCA ObICTpee — B eJiBa KUIIAIIEH
BOJIe WM B CIJILHO OypJsiiieii? OTBer 00bsicHUTE.

8.1.25 [louemy BOJISIHBIM IIAPOM MOYKHO OOXKeUbCsI CHJIbHEE, YeM KHIISITKOM
TON »Ke MacChl?!
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TenmoBble MaITTHBI

8.1.26 Yro Takoe TerioBag MallnHa?

8.1.27 Yro takoe KII/I remmoBoit maruubl? MoxkeT jin oH OBITH OOJIbIIE
equauIb ! Moxker jin oH ObITh paBen ejunauie? [Touemy?

8.1.28 l300pasuTe Ha PUCYHKE M HA30BUTE TAKThl pabOThI Y€ThIPEXTAKTHOIO
JIBUTaTes sl BHYTPEHHETO0 CrOpaHus.

8.1.29 N3006pa3ure Ha PUCYHKE M HA30BUTE TAKThl pabOTHI JIBYXTaKTHOI'O
JIBUTATE/IsT BHYTPEHHETO CrOPAHUSI.

8.1.30 I[louemy HEBO3MOXKHA TeILJIOBasl MaIllHa 0€3 XOJI0IN/IbHUKA !

8.1.31 Kaxoil TakT gBuraTe/is BHyTPEHHETO CrOPAHUs COOTBETCTBYET Tepe/ia-
4e Telnia XOJOAUIbHIKY? 3adeM OT/IaBaTh TEILIO XOJIOAUIbHUKY ?

8.1.32 @opwmyisl st Beraucaenns KILT Termosoit mammubl (paciindpoBaTh
BCE OYKBHI).

8.1.33 B Kakoii MOMEHT HY>KHO IIepe/laBaTh TEILI0 XOJIOANIBHUKY — TIePe/l
cxKaTueM rasa mwin nepej pacimpenneMm? [Touemy?

8.1.34 HapucyiiTe 6/10K-cXeMy TeIIoBO# Mammubl. Ha 14To pacxoyeTcs Teruio,
OJIyYeHHOe PabOIMM TeJIOM OT HarpeBaTesis’!

8.1.35 HapucyiiTe 010K-cXeMy XOJIOAMIHHON YCTAHOBKH.

8.1.36 Kaxoil TakT nBurares BHyTPEHHErO0 CropaHusl COOTBETCTBYET Iepe/ia-
Ye Teria pabodyeMy Tejly OT HarpesaTesd! 3adeM HarpeBaTh pabouee Tejo?!

8.1.37 Yo spiisiercs pabouuM TEJIOM B JIBUTATE/IC BHYTPEHHEI'O cropaHus’?

ITpocroii TemaoodbMeH

8.1.38 Kakoe KOJIMYEeCTBO TEILIOTHI HEOOXOIUMO, YTOOBI HArpeThb BOJIOEM
oobemoMm 300 M3 Ha 10°C? Bce TabinuHble 3HAYEHNS CINTATH H3BECTHBIMIL.

8.1.39 Boja maccoit 250 1 ¢ Temnepatypbr 90 °C octbuia jio 40 °C. Kakoe
KOJIMIECTBO TEILJIOTHI BBIJIEJIMIOCH IIPU ITOM !
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8.1.40 JIpa Tesna obmenuBaroTcsi Teiiom. HaiiTu KoHedHyro Temieparypy
Test 6, ecii W3BECTHBI YJE/AbHbIE TEILIOEMKOCTH TeJI, UX MaCChl U HadaIbHbIE
TeMIepaTyphl. TerroodMeHoOM ¢ OKpyzKaroleil cpeioil mpeHedpeyb.

8.1.41 JIBe ogmHaKOBBIE 110 Macce MOPIIMU HEU3BECTHOM YKUJIKOCTH CMeIIa/In
B TepMmocTaTe. Temmeparypa 1mepBoil MOPIUN PaBHSIACH 1, & TeMIepaTypa BTOPOil
— to. HaliTu Temmeparypy, KOTopasi yCTaHOBUTCA IIOCJE JOCTUXKEHUS TEILIOBOIO
paBHOBECHUSI.

8.1.42 JIBe oanHAKOBBIE IO MACCE IMOPIUNA HEM3BECTHOU »KUJIKOCTU CMEIIaJIH
B cocy/le, aDCOJIIOTHAs TEIJIOEMKOCTb KOTOPOT'O TaKasl »Ke, KaK y BTOPOIi IOPINN
KuakocTu. TemmepaTypa IepBoil Topuun paBHsIach t1, a TeMIepaTypa BTOPOit
— to. HaiiTu Temmeparypy, KOTopasi yCTaHOBUTCA MOCJIE JOCTHXKEHIS TEILJIOBOIO
paBHOBeCHS, ec/ii HavdaJibHas TeMIepaTypa cocyda paBHa t.

8.1.43 JIBa Tesa oOMeHMBaIOTCs TerioM. HaiiTu KoHeuHYIO TemiepaTypy Tel
6, ecnn TeroeMKocTh IepBoro Tejga — (4, a Broporo Tena — Co. HadasibHbie
TeMIiepaTrypbl paBHbl cooTBeTcTBeHHO 17 u Th. TeroodMeHoM ¢ OKpy»Karolei
cpejioit ipeHeOpedb.

8.1.44 N Tes1 ¢ U3BECTHBIME TEIIOEMKOCTIMU U Ha9aIbHBIMI TeMIIepaTypaMi
obMeHHUBaIOTCsI TerioM 6e3 1morepb. Halitu koneunyio Temiepatypy 6. OTaeabHO
pPacCMOTpPETDH CJIydaii, Korya Tesa ¢jieJIaHbl U3 OJHOTO MaTepuaJia.

8.1.45 Creknaunblii Kyouk maccoit m = 100 r u Temnepatypoit ¢ = 20°C
IIOMECTHJIN B TepMmocTar, e Haxoamnaock M = 200 r Boabl IIpu TeMIlepaType
T = 10°C. HaiiTu TemuepaTypy BOJIbI IIOCJIE YCTAHOBJIEHUST TEILIOBOI'O PABHOBECHS.
Bce Tabyinanble 3HaYeHNA CUNTATH U3BECTHBIMU.

8.1.46 Ilonaobma0ch OIMHAKOBOE KOJIMYECTBO TEILIOTHI (), YTOObI HAI'DETH
AJIIOMIHUEBBIN 1 cBUHIIOBLIN Opycku wa 15 °C. Haiitn orHOIenne Macc OpycKOB.
Bce Tabmmanabie 3HAYCHUS CINTATH N3BECTHBIMI.

8.1.47 B naryHHBII KaJopuMeTp Maccoit my, = 128 1, cogepxkammit my; =
240 r pu tg = 8,4 °C, olyIieHo MeTaJIndecKoe Tejio Maccoit m, = 192 r, narperoe
10 t, = 100 °C. OnpesennTh yaeabHy0 TeIJIOEMKOCTD UCIBITYEMOIO TEJIa, Cp, €CJIH
B KaJIOpUMeTpe ycTraHoBujachk TeMieparypa t = 21,6 °C.

8.1.48 B Tepmokpyzxkke copepxkutrcs 200 T Bojbl Temnepatypoit 27°C. B
BOJly moMmernaioT MoHeTy Temieparypoii —bH0°C u maccoit 30 r. B pesyibrare B
cucTeMe ycTaHoBmUjIach TeMiieparypa 6 = 24,6 °C. I3 kakoro marepuaJia cjeaHa
MoHeTa? TerioodMeHOM ¢ TEPMOKPYKKOI 1 OKpyKaloleil cpe/ioit mpenedpeds.
Bce Tabmunble 3HaUEHNSI CYUTATH U3BECTHBIMMU.
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8.1.49 B amomunuenblit bak maccoit M = 0,9 kr, HaxosdIuiicss B KOMHATE
npu Temieparype 1T = 25 °C, naymmm Bojy maccoit m; = 100 r u TemuepaTypoii
t;1 = 20°C. Ilocne pobaBieHnst Bojbl Maccoit mo = 200 r ycTaHOBHUIACH TEMIIEpar-
Typa 6§ = 40 °C. Haiinure Temueparypy to nobasyieHHOil Bogbl. Bcee Tabiumvnbie
3HAYEHNUS CINTATH N3BECTHLIMI.

8.1.50 B repmoc namman 750 r npecHoit Boabl npu temmeparype t1 = 20 °C.
3areMm j0baBuin coJjieHoit Bojibl TeMiepatypoii to = 30 °C. B pesysbraTe Temiepa-
Typa cMmecu craJsia paBHoii 8 = 26 °C. Haiitu maccy cosieHOit BOIbI.

8.1.51 B Tmepmoc Haamm mnoJ-anTpa Boasl mpu Temieparype 23 °C. B Boay
najamm 300 r xosoaHoro mosoka Temieparypoit 9°C. Kakast remneparypa 6
yctaHoBuTcs B cucreMe?! TermoobOMeHOM ¢ TEPMOCOM U OKpYrKaloleil cpeoii
1peHedpeysb.

8.1.52 B crekisgHHOM cTakane maccoit mq = 250 r coJepKuTcst Boja Maccoi
mo = 100 r. Temneparypa crakaHa u BoJibl ojiuHakoBa u pasHa t; = 23°C. B
BOJIy OIIYCKalOT BOJIL(PPaMOBBI Mapuk maccoit msg = 80 r npu TeMmieparype
t3 = 70°C. B pesynbrare B cucreme yctaHoBUIach TeMieparypa 6. Haiitu yuennb-
HYIO TEIJIOEMKOCTB Bosibdpama c. Bee ocTanbible Tabnyunble 3HAYEHN CINTATD
N3BECTHBIMU.

8.1.53 Ompenenure TemiepaTypy BOIbI Maccoil m, €cjii TePMOMETD € ab-
COJIFOTHOI TerioeMKocThio C, TIOMeIeHHbII B BOMY, IOKa3aJ TeMmieparypy 6.
TemmepaTypa B KoMHATE paBHA t(.

8.1.54 B npobupke naxoaurcd 10 v Bomawl. s usmepenns TeMmepaTypbl
BOJIbI B Hee roMeniaioT repmomerp. Ilociie yctaHoBIeHUS TEIJIOBOIO paBHOBECHSA
TepMOMETD TokaszaJs Temuepatrypy 31,4 °C, a J10 Morpy:keHusi B BOJly TEPMOMETP
nokasbiBasl 18 °C. TermmoemkocTs Tepmonmerpa pasta 1,9 JIxx /°C. Haiitu nadasb-
HYIO TeMmIilepaTypy Bojibl. TeriooOMeHOM ¢ IIpoOUPKOIT U OKpYyzKaloleil cpeJoii
npenedpedb. OTBeT JaTh B rpajiycax Llebeus u OKpyrIUTDb /10 MEIbIX.

8.1.55 Bamny obbemom V' He0OXOMMMO 3allOJHUTE BOJION IIpu TemiepaTrype
(0 > t,,). B Barmem pacropsizkeHun eCTh Boja TeMIIEpaTypoii ¢, 1 Jie | TeMIiepaTypoii
;. CKOJIBKO Jibjla U CKOJIBKO BOJIbI HYKHO B3sIiTh! Bce TabymyHble 3HaUYeHUs
CYNTATH U3BECTHBLIMIU.

8.1.56 Ilociie onmyckanus B BOJIy IIpu TeMIliepaType ty Tejla TeMiiepaTypoit
T ycranoBmiach Temmeparypa 6. Kakoit craner Temieparypa Boabl fo, ecn,
He BbIHIMasl TeJla, B BOJIY OIIYCTUTH €Ille OJIHO TaKOoe Ke TeJO IIPU TeMIlepaTy-
pe T TerioeMKOCThIO KaJOpuMeTpa U HCIIapeHueM Bojbl IpeHedpedb. CMeHbl
arperaTHoro COCTOSHUSI HE IPOUCXOJINT.
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Cropanue TomnjamBa

8.1.57 CKoJIbKO TOILIMBa C YJEJBbHOI TEIIOTON CropaHusd ¢ HaJIO CXKeUb,
qT0o0bI Harperb M Boubl Ha At rpajycos?

8.1.58 Bomy maccoit M = 1 kr narpesu c¢ temuepatrypol t;1 = 25°C 0
teMirepaTyphl to = 40 °C. CKoJIBKO crnupTa HOTPedOBAIOCH JIJIsT STOTO CXKEUb !

8.1.59 Cuupt maccoii 10 kr wvarpesun #Ha 10 rpajycoB, Ipu 3TOM MOTPATUHJIN
6 r TormmBa. Kakoe TOIIMBO MCIIOJIb30BAJIH JIJIsi HAarpesa?

8.1.60 Bomy maccoit m, Harpejn Ha n I'pajlycoB Ha ra3oBoil ropeske. CKOJIbKO
ToILIMBa cropesio? Bce Tab/imunble 3HAUEHNUsT CINTATH M3BECTHBIMI.

8.1.61 Boxy maccoit m, mpu Temmepatype t,, HaXOIdIIyIocsd B aJIOMIHIEBOM
cocylie Maccoit M Toii »Ke TeMIlepaTypbl, Harpen J0 TeMiiepaTypbl 6 Ha raz3o-
Boil Topesike. CKoJIbKO ToIInBa cropesio? Bcee Tab/indable 3HaYeHUsST CUUTATD
U3BECTHBIMI.

8.1.62 Bomxy maccoit my ipu TeMieparype t,, HaXOIAIIYIOCS B COCYIE TEITOeM-
kKocTbio C' TOil 2Ke TemIeparypbl, Harpesn JI0 TeMiiepaTypbl 6 Ha ra30Boil ropeJike.
CxoJibKO ToILIuBa, cropesio? Bcee TabmdHble 3HAUEHUs] CIUTATH U3BECTHBIMIM.

8.1.63 CKo/IbKO TOILIMBA C YJIEJbHOI TEIJIOTON cropaHus ¢ HaJo CxKedb, YTO-
ObI HAIPETDH 1M BOJBI C TEMIIEPATYPHI T 10 TeMIlepaTypbl B cocyjie TerIoeMKOCTbIO
C? Bce tabauvHble 3HAYEHNUST CUNTATH N3BECTHBIMI.

8.1.64 Bojy maccoit my, mpu Temiiepatype ty, HaXOJAANYIOCd B COCY/le Tell-
JjoeMKocThio C' TOIT 2Ke TeMmIlepaTypbl, Harpejn JI0 TeMIlepaTypbl 6 Ha ra3oBoii
ropeJsike. Ilorepu Terta coctaBuin Quoreps.- CKOJIBKO TOILIMBa cropesio? Bcee
TaOJINIHbIE 3HAYEHNSI CUNTATL U3BECTHBIMMA.

8.1.65 B crekisinHO KOJ10e Maccoit m = 0,3 K HarpeBarOT BOJLy MacCOii
my = 0,8 Kr ¢ HauasbHOIT TemuepaTypsbl tg = 10 °C 10 KOHEUHOIT TeMIIepaTypbl
0 = 38°C, cxxurasi TommBo maccoit mg = 10 r. ITorepu cocraBuam 0,2 MJIx.
Yneabras Temmoemkocts crekia ¢ = 800 [Ixk/(xr °C). OupejesnTe THII TOIINBA.
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TermioodbMeH co cMeHOIl arperaTHbIX COCTOSHUIA

8.1.66 Ilpu minasnennn Jbga Temmeparypoit 0°C rosydaercss Bojia Takoii
’Ke Temreparypbl. lIlpr 3ToM HEoOX0MMO TepeaBaTh JbIy SHEPruio, YTOOLI
ITPOTIeCC TIABJIeHNs MPONCcXoaua. Ha 9To TpaTuTcesd 3Ta sHeprus, ecjiu HarpeBa He
IIPOUCXOAUT?

8.1.67 3axpbITyIO IJIACTUKOBYIO OYTBLJIKY C BOJION U KyOMKaMu JibJia IIOrpy-
JKAIOT (ITOMEIAOT):

B JIeJl IIpU TeMIlepaType IIJIaBJICHNd;

B BOJY HYJIEBOIl TeMIIepPaTyPhI;

B CMECH JIb/Ia 1 BOJDI IIPU TeMIIEpaType KPUCTAJIN3AIUN BOJDI;
B MOKPDIIl CHeET;

AN N e

B KOMHATY, TeMIlepaTrypa Bozjiyxa B koTopoit t = 0°C.

Omnmrnre, 910 OY/IET MPOUCXOANTH € BOJOH B OyThLIKe (OXJIAXkKIEHUE, HATDEB,
KPUCTAJLTA3AINST) B KAXKJIOM CJIydae.

8.1.68 Kaxkoe Ko/JIM4ecTBO TEILIOTHI () IOTpedyeTCsI, YTOOBI HAIPETH JIe], Mac-
coit m = 100 r ¢ Temneparypsl t1 = —20°C 10 ty = —10°C?

8.1.69 Kakoe kommdecTBO TEIIOTH () MOTpedyeTcst, YTOObI HATPETH JIE] Mac-
coit m = 100 r ¢ Temieparypsl t1 = —20°C 10 ty = 0°C?

8.1.70 Kakoe KoJIM9ecTBO TEILIOTHI () MOTpedyeTCst, 4TOObI HAIPETh JIe, Mac-
coit m = 100 r ¢ Temneparypsl t1 = —20°C mo to = 10°C?

8.1.71 Kakoe konndecTBo TeIIoTh () moTpedyercst, 4TOObI HAIPETH JIE] Mac-
coit m = 100 r ¢ Temneparypsl t1 = —20°C no to = 100°C?

8.1.72 Kakoe KoJm4ecTBO TEIIOTHI () moTpedyeTcst, 9TO0bI IOJTHOCTBIO IIPe-
BPATUTh JieJl Maccoil m, UMEIOIIil OTpuIaTeIbHYI0 TeMiiepaTypy ti, B nap?

¢ 8.1.73 ZKesesHblit 1 aioMIHIEBDI OPYCKH OIMHAKOBOI MAcChl HArpeBaJsIi B
OJIMHAKOBBIX ycsioBusix. Ha pucynke mpejictaBienbl rpaduki 3aBUCHMOCTH TEMIIe-
paTyphl OPYCKOB OT BpeMEHHU Harpesa. Y KakKuTe, Kakoil rpauK COOTBETCTBYET
JKeJle3HOMY, Kakoil — amoMuaneBomy O6pycky. Ilosgcnute cBoit oTBeT. YiaenbHasd
TerIoeMKocThb 2Kestesa pasaa 450 [k /(kr °C), a amomunnsg — 920 [Tx/(kr °C).
MorHocTh HarpeBa CIYUTATH MOCTOSHHOII.
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¢ 8.1.74 Jlnst KaKoro BelecTBa MOr ObITH HOCTpoeH rpaduk Ha pucyHke? Ka-
Kue 1porecchbl coorBercTByIOT yuacrkamM BC u CE na sToMm rpaduke? B kakoit u3
touek (B mim C) MoJieKyIibl JAaHHOTO BerecTBa 00J1a/1at0T OOJIBIINM 3alacoM K-
Herudeckoit sneprun? Orer obocHyiiTe. MOIHOCTL HarpeBa CINTATH TOCTOSHHOI.

8.1.75 Usobpasutre rpaduk t°(()) (3aBUCHMOCTH TeMIIEPATYPBI OT KOJIMIECTBA,
BBIJIEJIEHHOIN TEIJIOTHI) JIJIsl OCThIBAHMs BOJIbI, B3:ATOI 1pu Temmeparype 60°C,
1o Temmepatypbl —20 °C. CauTaTh, YTO OCTBIBAHUE MTPOUCXONUT C MOCTOTHHON
MOIITHOCTBIO.

a) OObsicHUTE pa3HUILY YIJIOB HAKJIOHA YIACTKOB, COOTBETCTBYIONINX OXJIazK/1e-
HUIO BOJIbI U OXJIAXKJICHUIO JIbJIA.
6) Bamuimre GOPMYJIBI, IO KOTOPBIM MOXKHO PACCUNTATH KOJHIECTBO TEILIOTHI,

BbIJIeJIEHHOE BOJIOM (JIBJIOM) Ha KaXKJIOM ydacTKe rpaduka.

8.1.76 1306pasure rpaduk t°(Q)) (3aBUCHMOCTH TEMIIEPATYPBI OT KOJMIECTBA
[OJTyYeHHOI TeIIOThI) JJIsl HarpeBaHus Jibjla, B3ATOro npu TeMieparype —60°C,
1o temmeparypbl 20 °C. CauTaTh, YTO MONTHOCTH HAIPEBATES MTOCTOSHHA.

a) OObsicHITe PA3HUILY YIJIOB HAKJIOHA yYaCTKOB, COOTBETCTBYIOIINX HAIDEBY
BO/IbI U HAT'PEBY JIbJIA.

0) 3anummunre HOPMYJIBL, TT0 KOTOPBIM MOXKHO PACCIUTATH KOJUIECTBO TEILIOTHI,
OJTy I€HHOE JIbJIOM (BOJIOl) HA KayKJIOM ydacTKe rpaduka.

8.1.77 Tsepmoe Te10 Maccoii m ¢ yIe/IbHOI TeIIOTOl II/IaBJIeHnusT A 1 TeM-
nepaTypoil miaBjaeHns ty,; B3gaau Ipu Temreparype t1 < t.;. Teqao narpenn mgo
remiepaTypbl @ > t,. VieabHas TEIJI0eMKOCTb Tejia B TBEPJIOM COCTOSHUN PaBHA
Crp, & B YKUJIKOM Cy. SAIUIIUTE ITOJHOE KOJIMYECTBO TEILIOTHI, IOTpadeHHOe Ha
HarpeB TeJia.
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8.1.78 2Kujgkocth Maccoii m ¢ yJIeJIbHOI TEILIOTOH KPUCTAJIM3AIUNA A U
TeMIIepaTypoil KpUCTaaIn3alun &y, B3sAJM Ipu TeMieparype t1 > ty,. 2Kujgkocthb
OCTYUJIN JIO TeMIEPATYPhI to < ty;. Y/ieJbHas TeIIOEMKOCTb KIJIKOCTU paBHA
Cx, @ ITOTO K€ TeJIa B TBEPJOM COCTOSHUN Cry. SAIMUIITATE MTOJIHOE KOJMTIECTBO
TEIJIOTHI, BBIJIEJICHHOE B 3TOM IIPOIECCe.

8.1.79 Kakoe Ko/mmaecTBO TEIJIOThI () BBIJICTUTCS IIPU ITPEBPAIEHIT BOJISTHOTO
napa 1mpu tyu; Maccoit m = 1 kr B Jiej Temieparypoii § = —15°C?

8.1.80 CkoyibKO OBITOBOIO Taza HaJo CXKe4b, YTOObI HAI'PETH JIeJ MAaCCOi
m = 100 r ¢ Temneparypsl t; = —20°C 10 TemuepaTypbl ILJIaBIeHUs !

8.1.81 CkoJIbKO OBITOBOI'O T'a3a HaJI0 CxKeUb, YTOOBI MTOJTHOCTHIO ITPEBPATHTD
B HIap JINTP BOJBI ¢ Hada bHOI Temieparypbl 50 °C?

8.1.82 CkoybKO OBITOBOIO Taza HaJo CXKedb, YTOObI HAI'PETH JIeJ MAaCCOi
m = 100 r ¢ Temneparypsl t; = —20°C g0 to = 10°C?

8.1.83 Kakosa Oblita Macca JibJia, €CjIu JIjIsl TOro, 9TOObI €ro TeMIiiepaTypa
m3menmiach ¢ t; = —20°C go ty = 10°C, coxxrin 10 r kepocuna?

8.1.84 Jlo kakoii TeMIepaTypbl MOXKHO HAaIPeTh BOJLY C TeMIIepaTyphbl ILIaBje-
HU JIbJ1A tyy;, TIOTPATUB CTOJIBKO K€ Tellia, CKOJIbKO HYXKHO JIJIs TIJIaBJIEHUS JIibjla
TOIl 2Ke Macchl?

8.1.85 Ha ckoJIbKO IpajIycoB MOYKHO HATPETH OJUH KUJIOI'PAMM BOJIbI, TIOTPa~
TUB CTOJILKO Ke TeIlIa, CKOJIbKO BhIJIEIIETCs IPYU KOHIeH AN OJIHOTO KUJIOTpaMMa
BOJISIHOTO T1apa’

8.1.86 B kasnopumetp ¢ Bojoit onytena Tpyoka. [lo TpyOke B Bo/Ly BITyCKalOT
BoJIsiHOI nap npu Temreparype 100 °C. B HeKOTOPBIT MOMEHT Macca BOJIBI IlepecTa-
eT yBeJNUNBATHCS, XOTd Map Mo-TpexkHeMy poityckaior. [lepBonadaibnas macca
BoJibI 460 1, a Temnepatypa 0 °C. Oupejiesure Maccy CKOHJICHCHPOBABIIET0OCs Mapa.
TenioBbIMI TTOTEPSAMU TIpEHEOPEYD.

8.1.87 K Bojie Maccoit my u Temieparypoii t, J100aBuIM Jie]l IPU TeMIIepaType
L, ¥ 1ap 1npu remieparype tyu;. B pe3yibrare Temieparypa BoJbl He U3MEHUIACD.
Haiitn otHOMIEHIE 1M /TNy

8.1.88 Ko Jbiy Maccoit m,; npu Temieparype t; 1odaBuin m, Bojbl. [locie
YCTAHOBJIEHUST TEILJIOBOI'O PABHOBECHs TeMIlepaTypa cucteMbl coctaBuia . Haiitu
TeMIepaTypy J100aBJIeHHON BOJIBI t,. TertonorepsaMu npenedpedb.
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8.1.89 B kasopumerp reroemkocTbio C' ¢ BOJIOIT Maccoii my, IIpu TeMIlepar-
Type t, Opocun Jies TeMiiepaTypoit t,;. KakoBa Oblia Macca Jibjia my, €C/In Jie
pacTasiyi Ha TPETh?

8.1.90 Teso upu Temueparype tg = 200 °C maccoit 5 Kr mpeBpaTuin B map, 3a-
TpaTuB Ha 3To sHepruio B 21 MJIx. ITapamerps Teja Takopbl: L = 3 - 10° JTx /xr,
TeMmiepaTrypa KumneHus ty,,; = 600 °C. YiegbHast TEIJIOEMKOCTb Tejla B YKIIKOM
cocrogann ¢; = 3000 [Lx/(kr °C). B Kakux arperaTHblXx COCTOSHHUAX MOILJIO
HAXOJIUTHCA TEJI0 B MOMEHT HadaJjia HarpeBaHus? OTBeT 000CHOBATH pacdyeTaMu.

«Moxkpblii cHer»

8.1.91 B cocyn remnoemkoctbio C' ¢ MOKPBIM CHEIOM MACCON My AOOABIIIN
BOJIY Maccoil m, Ipu TeMIlepaType IiaBjieHns t,,. K moaydennoit cmecu jobaBuim
Jiesr Maccoit my;, Temieparypa Jibja papHa 0 °C. HaiiTu KoHedHyio Temieparypy
cmecu 0. Bce Tabimunble 3HAUEHNsT CUNTATH N3BECTHLIMI.

8.1.92 K Bojie maccoit my j106aBUIN MOKPBIII CHEI' Maccoil me,;. B pe3yiib-
TaTe MOJYYNJICA TOJILKO JIeJ IPU TeMmieparype ty (tjI < tm). Haittn navaibnyio
TeMIepaTypy BOJIbI.

8.1.93 B cocyn ¢ Bojioit Maccoit my u TeMuepaTypoii ¢, MOMeCTUIN MOKPBbIi
cuer. B pesysibrare TerjioooMeHa ocTajiach TOJIbLKO Bojia Maccoit M mpu TemIiiepa-
Type IIaBIeHust ty,;. HaiiTi, CKoJIbKO B MOKPOM CHET'Y COJIEPKAJIOCH BOJIBI M., 1
abia m’,. TermoeMKocTh cocyia IPUHATH paBHOl Hy 0. Bee TabimdamHbie 3HAMCHNST
CIUTATH W3BECTHBIMIU.

8.1.94 B kasiopumerp TerioeMkocTbio C) copepzKaliuil Bogy Maccoit my, u
TeMIIEPATypOil t,, MOMECTIJIN MOKpBIi cHer. B pesysibraTe TemioodMeHa ocTaaach
TOJILKO Boja Maccoit M mpu Temieparype IuiaBiaenus t.,. Haiitm, ckosbko B
MOKPOM CHET'Y COJIepKajioch BOJABI M, u Jibja m’. Bce Tabiudanbie 3nadeHms
CYNTATb U3BECTHBIMU.

8.1.95 B Boay maccoit m, u TeMieparypoii t, OpocuIm MOKPBII CHEr Maccoii
Mey. B pesysibraTe TerjioodOMeHa ycTaHOBUIaCh Temieparypa 6 > t,,. Haiitu,
CKOJIBKO B MOKPOM CHETY COJIEpyKajioch BOJbI m.,. Bce TabimdHble 3HAYEHUS
CUNTATH N3BECTHBIMU.

8.1.96 B cocy temnoemkocTbio C', cojepzKaliuii m, BOJbI TeMIlepaTypoii ty,
OpPOCIIN MOKPBIil cHEr Maccoil mey,. B pesyibrare TemimooOMeHa yCTaHOBHIACDH
temieparypa € > ty,;. CKOJIBKO BOJIbI M), cojep:Kajaoch B MOKpoM cHery? Bce
Ta6ﬂHqule SHa4YCeHUA CUUTATh N3BECTHBIMU.



27 TEIIJIOBBIE SIBJIEHUS

8.1.97 B Bojay maccoit m = 1 kr upu t = 20 °C 6poirier KOMOK MOKPOI'O CHEra
Mmaccoit my, = 250 1. Koryia Bech cHer pactasiy, o0Iiasi TemMiepaTypa craJja paBHOi
0 = 5°C. OupeeuTh KOJUTIECTBO BOJIBI B KOMKE CHera.

KIIJ/I 1 MoiHOCTDb

8.1.98 Bomay maccoit m, Harpeam Ha n I'PaycoB 3a T CEeKyH/I Ha CIUPTOBKE,
MOIIHOCTB KoTopoit P. HafiTu KoJIm4ecTBO 1OTepAHHON TEIIOTEl Quoreps. BCE
TaOJINIHbIE 3HAYEHNsI CUNTATL U3BECTHBIMA.

8.1.99 Boay maccoit m, npu Temieparype ty, HaXOISIIYIOCSI B COCYIIE Tell-
JoeMkocTbio C' TOf Ke TeMmIiepaTypbl, Harpesn JIo TeMIepaTypbl # Ha ra30Boii
ropesike ¢ KIIZI n. Ckosbko TormuBa cropesio? Bee TabmdHble 3HAUYEHUST CIUNTATD
N3BECTHBIMU.

8.1.100 Bomy maccoit m, B amomuHneBoM Oaxe maccoit M Harpenn Ha At
IPaJlycoB 3a T CEKyH]| Ha CIUPTOBKe, MOIHOCTL KoTopoit P. Haiitn Quorepr. Bee
TaOJINIHbIE 3HAYEHNSI CUNTATH N3BECTHLIMU.

8.1.101 Bomy maccoit m, B KoTeJike TerioeMkocTbio C' Harpesn Ha At rpa-
JIyCOB 3a T CEeKYHJ Ha CIIUPTOBKe, MOITHOCTHL KoTopoit P. Haittu KII/ cmpToBku.
Bce Tabyimanble 3HaYeHNA CUNTATH U3BECTHBIMU.

8.1.102 MoJioko Maccoii m HaJIIIN B KACTPIOJIIO TeII0eMKOCTbio C' 11 HArpeJin
Ha razosoii mmre ¢ KIIJI 1 10 remneparypsr . Haiijinre HadajibHy0 TeMIeparypy
MOJIOKA, €CJIi KOMHaTHas TeMIlepaTypa PaBHA Ty, & Y/eJIbHas TeIIoTa CrOpaHus]
HCII0JIb30BAHHOIO TOILINBA . Bce TabmdHble 3HAUEHNS CUNTATDL U3BECTHBIMI.

8.1.103 CKoOJIbKO TOILIMBa HAJIO CxK€4Ub, YTOOBI JIOBECTU JIO KHUIIEHUS BOJLY
Maccoit my pu Temreparype ty B THTaHOBOM KoTejike Maccoit M7 Tlepes nadaiom
HarpeBa BOJla HAXOJIUTCd B TeIJIOBOM paBHoBecuu ¢ 6axkoM. KIL/I ropenkun pasen
1. Bce Tabaumunble 3HavMeHNs CINTATD U3BECTHBIMI.

8.1.104 Ha razoBoil ropejike HArpean aJlOMUHUEBBIN YailHuk maccoit M c
BOJIO#1 Maccoit my,. Vcnapuyioch m/!, Bojibl, ipu 9TOM cropesio m., raza. Haiiru KIT/T
7) TOPEJIKU.

8.1.105 Cxkurast m,, OeH3MHA, BCKUIIATIIN 1M, BOABI HAUAJIBHONI TEMITEPATy PhI
ts. CkobKO BOJIBI ncnapuiock, ecan KIL ropenkn pasen 77



KIIJ[ n morHOCTD 28

8.1.106 Jlex, numeBiuii HavYabHYIO TeMIepaTypy ¢, IMOJHOCTBIO PEBPATIIIN
B BOJIy B cocyjie TerioeMKocTbio C'. JIis sToro coxrim m, cuupta. Haitjure
Maccy Jbja, ecan reronorepu coctapuin 50%. Cocy HaxXOAUICsas B TEILJIOBOM
paBHOBECHUU CO JIbJIOM IlepeJ] HauyaJloM HarpeBaHUs.

8.1.107 [Ipurasicb co cpejneii ckopocTbio 30 KM/d, aBTOMOOUIb TPOEXAJT
90 kM. OnpegenuTe cpegHIO0 MOITHOCTD JABUIATEIsI, €CJIU ObLIO U3PaCcX0d0BAHO
8 71 6ensuna. KosdduimenT 1moJie3Horo J1eiicTBusi gBUraTe/ss CUNTaTh PaBHbIM

40%.

8.1.108 Apromobmib jgBukercs co ckopoctbio 100 kM/4. MormHocTs jgBura-
tesist 60 kB, ero KITJT 50%. Oupenennre pacxoj 6ensuna B jnrpax #Ha 100 kM
Iy TH.

8.1.109 B mejnoil 6aHKe pacijiaBuIn JieJ Maccoil my, UMEBIIIil HadaIbHYIO
Temueparypy t,. s 3Toro ncrnoab3oBam CIIPTOBYIO TOPEJIKY, TPUUEM CTOPETIO
m. ToruBa. Haiinure maccy 6anku M, eci TemiepaTypa OJIyYuBIIeics: BOIbI
cocrasister . Bce Tabindnble 3HaUeHUs CINTATH N3BECTHLIMI.

8.1.110 Moxpnblii cHer IpeBpaTH/IM B Tap Ha TOPEJIKe MOIIHOCTBIO P 3a BpeMsd
7. B crery couepxkasiocb my Jibja. CKOJIBKO BOJBI My COAEPIKAIOCH B MOKPOM
cuery, ecsn KII/ ropenkn n?

8.1.111 B waitauk waguan Bojbl npu Temueparype 10°C u nocraBuin Ha
9JIEKTPOILINTKY. Hepe3 7 munyT Bojia Harpesack jio 80 °C. Uepes kakoe BpeMs
[IOCJIE 9TOTO BOJIA 3aKUIIUT?!

8.1.112 Yaitnuk HarpeBaeT BOJy C TEMIIEPATYPHI T /10 KUTIEHUS 38 BPEMS Tj.
Yepes kakoe BpeMst (¢ MOMEHTa 3aKUITAHNs) BOJA MOJHOCTBIO HCIIAPUTCST !

8.1.113 YaitHuk ¢ m KHUISITKa OCThIBAET JI0 KOMHATHON TeMmiepaTypbl B 3
pas ObIcTpee, YeM JaiiHuK ¢ am Kunsitka. Haiitu C' gaiinuka.

8.1.114 AfoMuHMEBBIH J9aiflHUK ¢ JBYMSI JINTPAME BOJbI KOMHATHO TeMIIe-
paTypbl BCKUIISITHIM Ha Ia30BOi IInTe. BhUINB KUIIATOK, cpa3y HaOpaJy CTOJIbKO
’Ke BOJIbI KOMHATHOI TeMIlepaTyphbl I CHOBA JIOBEIN €€ 10 KATIEHNA Ha TOMH YKe KOH-
dbopke. Okazajoch, 94To BO BTOPOil pa3 Boja 3axkunesa na 20% owictpee. Haiiure
Maccy YailHUKA.

8.1.115 B kajopumerp TemioeMKocTbio C' 3allyCTUIN My HaPa IPU .
Haiitu Temneparypy 6 mosyduBIieiicss BOAbI, €CJIN BeCh I1ap CKOHEHCUPOBAJICS.
HauvanbHast Temnepatypa Kajopumerpa ty.
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8.1.116 Terto, mosyuennoe oT cropanusi 6ensmHa odobeMoM V', Momnuio Ha
HAI'PEB HEKOTOPOI'O TBEPJIOTO TeJIa MACCOit m oT Temiieparypsl t1 10 to. B mporecce
HarpeBa TeJIo paciiaBuiock. [locsie mpeBpaliieHns TBEPIOTrO Tejia B KUJIKOCTD
HarpeBaHne ILIo eIe Kakoe-To BpeMs. Cunraiite, 4TO TOJbKO MOJOBIHA, TEIIOTHI,
BbIJIEJIEHHON TTIpU cropanuy OeH3WHa, MOIIa Ha Harpes Teja. Haiture remmeparypy
IJIABJICHUS TeJta ;. YAeJbHas TeIJIOEMKOCTb Tejla B TBEPJOM COCTOSHUH C1, & B
JKUJIKOM Co. Bce Tabimanble 3HAYCHUS CINTATH N3BECTHBIMU.

8.1.117 Cwxxwuras 800 r 6ensuna, Bojay maccoit 50 kr narpesatot ot 20 °C 10
100 °C, npuuem dacthb Bojbl ucrapsiercsi. CKOBKO BOJbI HCHapuioch, ecuan KIT/I
Harpesaress cocrasisger 60%7

8.1.118 Ha ra3zoBoil ropejke HarpeBalOT aJIOMUHUEBBIN YailHUK Maccoii
1,2 kr, cogepxxammuii 2 1 Bojwl upu TeMieparype b0 °C. Boja B yalinnke Harpesach
q0 100°C, u 200 1 Bojwl nipu 3ToM ucnapuioch. Haitanre KITJT ropesku, eciin B
OIICAHHOM Tporiecce u3pacxooBaju b0 r mpupoaHoro raza (¢ = 40 M/Ix /kr).

8.1.119 Ko Jsibay maccoit my, npu 0°C gobasusu nap rnpu 100 °C. CkoJibko
BOJIbI OyJIeT B KaJopUMeTpe Cpasy Iocje TOro, KaK Bech JieJl pacTaer?!

8.1.120 K mnapy maccoit m, npu 100°C nobasusn Jiey npu 0°C. CkoJIbKO
BO/IbI OYJIET B KAJIOPUMETPE Cpa3y I0C/e TOT0, KaK BeCh 1ap CKOHJIEHCUPYETCs?

8.1.121 AsroMuHMEBBIN KyOUK cTaBAT Ha Jiej, umerormunii Temmepatypy 0 °C.
o kaxoit TemmnepaTypbl HAJI0 HATPETh KYOUK, 9TOOBI OH IPU TOM MOTPY3UJICA B
JieJ1 HanoyioBuHYy ? TerIoBbIME MTOTEPSIME MTPpEeHeOPEYb.

8.1.122 DjexTpudecKuii KUIATHIHHIK MOIIHOCTHIO 350 BTHe MoXKeT HarpeThb
600 r BOJBI JIO0 KUIIEeHUS. YOeIUBIINCH B 9TOM, KUISITUILHUK BBIKJIIOUaloT. Ha
CKOJIBKO TTOHU3UTC TeMIlepaTypa BoJbl Uepe3 15 ¢ moc/ie BBIKIIOUeHnd KA T b
HIKa!

8.1.123 Bacwuuit >xuBeT Ha IEPBOM dTazKke. 3a OJMH IPUEM JIyIia OH TPATUT
o00beM ropsyeil Bojibl Vi 1 HEKOTOpOe KOJIMIeCTBO X0J10/1HOi. TeMiiepaTypa ropstaeii
BOJIbI, TEKYIIell n3 KpaHa, paBHa 17, a TeMieparypa Xos10/1Ho0i paBHa Th. O 1HaK b
Bacumit permr npuHsaTh JIyII y cOce/la, »KUBYIEro Ha b sraxke. Okazajoch, 9T0
TemIieparypa ropstaeit Bojpl 17, Tekyiei u3 kpana Ha 5 sraxe, cocrapjster o17.
CKoJIbKO TopsTdeil BoAbl MOTPATUT Bacuauit Ha mpuem jyia Ha o dTaxe”?

8.1.124 K valiHuky ¢ KHIsieil BoJIoi exKeCeKyHIHO TOABOIUTCS SHEPIUs,
pasnag 1,13 x/I>x. Haiitu ckopocTb ucTeueHust rnapa u3 HOCUKa YaiiHuKa, I1JIOIIA/Ib
cedennst koroporo S pasna 1 cm?. III0THOCTD BOASHOrO I1apa IPHHSATH PABHON
1 xr/m3,
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8.1.125 Yaiinuk ¢ Bojoit upu Temieparype tg = 20 °C narpescst Ha ra3oBoii
ropesike jio t; = 40°C 3a Bpemst 71 = 2 MuH. 2Kesast yCKOPUTh HAIPEB, TOJIOBUHY
BOJIbI BBUIIJIU, U €IIe Yepe3 To = 1 MUH TeMmIiiepaTypa BoAbl gocturia to = 55 °C.
Tax KaK 1 9T0 MOKa3aJ0Ch MeJJIEHHBIM, BBUINJIN €IIe MTOJIOBUHY OCTaBINEHCA BOJIBI,
HO IIPU 9TOM CJIyUaiHO 3a/Ie/I1 KPaH I'OPEeJIKU, BlIBoe YOaBUB ee MOIIHOCTL. depes
KaKoe BpeMs T3 JailHNK Bce-Taku Harpeercd jo tz3 = 100 °C? Ilorepsimu Teruia B
OKPY2KaIOIIYIO CPey MOYKHO IIpeHeOpedb.

BaaxkHocTb

8.1.126 Bojsnoii nap npo3padet. UrTo ke Torjga BbLICTACT U3 HOCHKA KUIIS-
ero 4yaiinmka?’

8.1.127 B xakoMm BO3jIyxe MOXKET CojlepzKaThCst DOJIbIIe Biaaru 6e3 obpasoBa-
HUS TyMaHa — B TeIJIoM min xojoaom? [louemy?

8.1.128 Yro takoe Tyman? [louemy o dacTo obpasyercst paHo yTpom?

8.1.129 Cocyj, cojepKallinii »KNUJIKOCTh, FePMETUYHO 3aKPbIT MOPITHEM B
TedeHune JI0Jroro BpeMenn. ['a3 HaXouTcd B JMHAMUYECKOM PABHOBECUU C KWJTKO-
cThio. Kak m3MeHnTCsS OTHOCHTE/IbHAS BIAYKHOCTH BO3/IyXa B COCYJIE, €CIIN OObEM,
3aHUMAaEMbIil Ta30M, YMEHBIIUTh B J[Ba pa3a, OIyCTUB HOPIIEHb?

8.1.130 OtHocuTe/bHAs BJIaYKHOCTH BO3/lyXa B IMJIMHAPE 10/ MOPIIHEM PaB-
na 40%. Bo3zayx cxkayu, yMeHbIIUB ero o0beM B JBa pasa. Kakopa craja OTHOCHU-
TeJIbHAS BJIAXKHOCTH BO3/yXa, €C/IM TeMIlepaTypa Bo3/lyXa He U3MEeHHIIAChH !

8.1.131 OtHocuTe/bHAs BJIAYKHOCTH BO3/lyXa B IMJIMHIPE 0] MOPIITHEM PaB-
Ha 75%. Bosmyx cxkaj, yMeHbIINB ero o0beM B JiBa pasa. KakoBa cTajia OTHOCH-
TeJIbHAS BJIAXKHOCTH BO3/yXa, €C/IM TeMIilepaTypa Bo3/lyXa He U3MEHHIIACh !

8.1.132 Bomy maccoit m, MoMecTU/I 1o/, TepMETHIHBIN KyIoJ oobemMoMm V.
Omupejiesinre, CKOJIBKO BOJIbI HCIHAPUTCS U KaKO# OyJIeT IJIOTHOCTD IOJIYYUBIIEroCs
napa. V3BecTHa MJIOTHOCTL Py HACBHIIMIEHHOTO IMapa Jijisd JIaHHOM TeMIlepaTyphl.
CanTarh, 9TO N3HAYAILHO BO3AYX HE COJIepKasl BOJSHOTO Mapa.

8.1.133 Bomy maccoit m,, moMecTu/in 1oj, repMeTHIHbIN KyToJ oobemom V.
Omupejiesiure, CKOJIBKO BOJIbI UCIHAPUTCS U KaKO# OyJIeT MJIOTHOCTD IOJIYYUBIIErOCs
napa. l3BecTHa IJIOTHOCTH Py HACBIIIEHHOTO Tapa I JaHHOW TeMIepaTyphbl.
[I1oTHOCTH BOJIAHOTO TIapa B BO3JLyXE Oy.
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8.1.134 Ilpejoxkure criocod n3MepeHns OTHOCUTEIHLHOM BIaYKHOCTU BO3JLY-
xa, Haxojsmerocs: upu Temieparype —10°C, mpu moMoIm KOH/IeHCAI[HOHHOTO
IUrpoMeTpa.

8.1.135 MoposubiM 3uMHIM J[HEM (TeMIieparypa Bo3/yxa Oblia okojio —25 °C)
IKOJILHUK Mullla, mpuimes gJ0Moil 1ocjie IIKOJIbI, 1 eMy II0Ka3aJI0Ch, 9TO J0Ma,
odeHb cyxoit Bo3yx. JlomanmHuit rurpoMeTp mokasaJs OTHOCUTE/IbHYIO BJIasKHOCTD
40%. Ha ymuie, oTKyza OH TOJILKO YTO IIPHUILEI, TAKOI'O OILYIIEHUs He ObLIO.
Muima mpoBepusI IIPOrHO3 MOrojIbl — OKa3aJI0Ch, YTO OTHOCUTEJ/IbHAS BJIAXKHOCTH B
510oT JieHb cocrasisiia 80%. [osromy Muliia penii OTKPLITH OKHA 1 XOPOIIEHLKO
IIPOBETPUTH, YTOOBI 3aIllyCTUTh B KBApPTUPYy OoJiee BJIAXKHBIN YJIMYHbBIA BO3IYX.
3aKphIB OKHA, 1 JIOXKIABIINCH, II0Ka, BO3AYX HAI'PEJICs 10 KOMHATHON TeMIilepaTyphl,
Muma ¢ yauBiaenneM oOHapy»KUJI, YTO OTHOCUTEIbHAs BIayKHOCTH B KBapTHUPE
yraJja. Kak 370 MOXKHO OObSICHUTE?
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Onpeaenennust

DJIEKTPUYCCKIIT TOK.

JleiicTBHST 9JIEKTPUIECKOIO TOKA.

YeJ10B1S CYIECTBOBAHUS SJIEKTPIIECKOIO TOKA.

Cua Toka 1.

Cuna Toka B 1 A.

Hanpsxkenne U.

Hamnpsokenne B 1 B.

Conporusienne R.

YiesIbHOE COIIPOTUBIIEHUE p.

3akon Owma.

Dopmysisl (U, I) jijist 10CI€10BATEIBHOIO COJUHEHHsI IBYX TPOBOJIHIKOB.
Dopmyiisl (U, I) mjist mapasuieibHOro COeIMHEHNsT JIBYX MPOBOHUKOB.
Sakon /[xkoyisi-Jlenma.

Mornocts ToKa P.
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TeopeTquCKMe BOIIPOCHI

8.2.1 Kakue JacTuilbl siBJISAIOTCA HOCUTEIAME 3apsijia B MeTajiax?! Kakoit y
HUX 3JIeKTpudeckuit 3apsi! Kakune ere 3apszKeHHbIE YacTUIbI €CTh B MeTa/lIax !
[Touemy meTasMdecKnii U MJIACTMACCOBBIN MPEIMETHI UMEIOT Pa3HbIe JJIEKTpUYIe-
CKI€ CBOICTBa, ecjn 00a COCTOAT U3 OJNHAKOBLIX YACTUIL!

8.2.2 O0bsicHuTE, OYEMY K MOJOKUTEIBHO 3aPsizKeHHOMY METaJLJINIeCKOMY
MapuKy OyJaeT NPpUTIATuBaThbCsd HEHTpaabHBII Kycok dosibru. Cenaiite deprex.
Byzier s mpuTaruBaTbcsi KycoK (DOJIBIU, €CJIM BMECTO METAJIMIECKOTO 3apsizKeH-
HOT'O IIIapUKa B3ATh JIEPEBSHHBIN IIAPUK C TAKUM Ke 3apPsiJIoM?

32
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8.2.3 O1HO MeTal/InIecKOoe TeJI0 3apsizKeHO MOJIOKUTE/ILHO, a IPYyroe — OT-
punaresbHo. Tesa coeanunin mpoojoM. Kak OyiyT nepemeriarbest 3JeKTPOHbI !
Kak OyayT nepememarbes mpotonbl? Kyma Oymer HampapiieH ToK? MoxKHO Jin
BO3HUKINNIT TOK Ha3BaTh MOoCTOdHHBIM? CresaiiTe 9epTeK.

8.2.4 IlpuBenuTe mMpuMepbl YacTHIl, KOTOPble MOTYT IEePEHOCUTH 3apsl B
MeTaJLIax, XKIJIKOCTIX U ra3ax. dTo HY2KHO JIJIsI TOTO, YTOOBI 3apszKEeHHbIe YaCTUITBI
CTAJIN IIePEMeIaThCs !

8.2.5 (a) K HezapsizKeHHOMY 3JIEKTPOMETPY MOAHECIH MOJOKUTETBHO 3apsi-
JKEHHYIO TTaJIoUKy, He Kacasch ero. Kax rmepemeriainch 3apsizKeHHbIe YaCTUIIbI !
[Touemy oTKJIOHMIACH cTpesiKa djgeKTpoMerpa? Kak n3MeHu Ics MOJHBI 3apsi
snekTpoMerpa? Creaiite yepTex.

(6) Ilamoukoit KocHy/HCH /IeKTpOMeTpa, 3areM ee yopasu. Crajt Jin 3J1eKTpo-
MeTD 3apsizKeH IOJIOKUTEeJILHO WK OTpuiiaTe/bHo? Byjier jin 0TKJI0HEeHa CTpesiKa?

8.2.6 (a) K HezapsizKeHHOMY 3JIEKTPOMETPY TOIHECIH OTPUIATEIBHO 3apsi-
JKEHHYIO IIaJI0UKy, He Kacasch ero. Kak mepemMerna/inch 3apsizkeHHbIE 9aCTUIIbI !
[Touemy OTKJIOHWIACH CTpeJiKa djieKTpoMeTpa’ Kak m3MeHuIcs HMOJIHBIN 3apsil
snekTpoMerpa’ Creaiite yepTex.

(6) Tanoukoit KocHy/MCH 3/IeKTpOMeTpa, 3areM ee yopasu. Crajt Jin 3/1eKTpo-
MeTD 3apsizKeH HOJIOKUTEeILHO WIN OTpuIiiaTe/bH0? Byner jim oTKIoHeHa cTpesiKa?

8.2.7 (a) K noyiozkureibHO 3apsizKeHHOMY 3JIEKTPOMETPY HOIHEC/TH TT0JI0KH-
TeJIbHO 3apsizKeHHYIO 1TaJI0UKy, He Kacasich ero. Kak mepemMeniaimnch 3apsizKeHHbIe
gactunpbl! [ToueMmy oTKIOHIIACH CcTpesiKa 3jieKTpoMerpa’ Kak m3MeHmIcs Mo IHbI
zapst sekrpoMerpa’ Crenaiite depTex.

(6) Iamoukoit KocHy/HMCH SJeKTpOMeTpa, 3aTeM ee yopasu. Crast Jin 9J1eKTpo-
METP 3apsizKeH TOJIOKUTEIHHO W OTPHUIaTeIbHO? Bymer ju oTKI0HeHa crpesika’

8.2.8 (a) K mosoxkuresbHO 3apsizKEHHOMY 9JIEKTPOMETPY MOJIHECTH OTPUIA-
TeJILHO 3apszKEeHHYI0 MaJ0vuKy, He Kacasch ero. Kak mepeMeniaimnch 3apsizKeHHble
gacTuipl ! [Togemy oTkaoHmIacy crpesika sjiekTpomerpa’ Kaxk n3mMennics moTHbi
zapsi sekrpomerpa’ Crenaiite depTex.

(6) Iamoukoit KocHy/HMCH /IeKTpOMeTpa, 3areM ee yopasn. Crajt Jin 3J1eKTpo-
METP 3apsizKeH TOJIOKUTEIHLHO WM OTpHUIaTeIbHO? ByieT Jiu oTKJI0HEHa cTpe/ika’

8.2.9 (a) K orpurarebHo 3apsizZKeHHOMY 3JIEKTPOMETDPY MOJIHECN MOJIOKU-
TEeJIBHO 3apszKeHHYIO MaJ0UKy, He Kacasch ero. Kak mepeMenaanch 3apszKeHHble
yacTuibl! [Togemy oTKIOHIMIACH CcTpe/iKa 3jieKTpoMerpa’ Kak m3MeHmIcs M0 IHbI
zapsl sekrpomerpa’ Crenaiite depTex.

(6) Tanoukoit KocHy/MCH 3/IeKTpOMeTpa, 3areM ee yopasu. Crajt Jin 3/1eKTpo-
METD 3apsizKeH IOJIOKUTEILHO WIN OTpuiiaTe/bH0? Byner i oTKIoHeHa cTpesika?
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8.2.10 (a) K orpunare/ibHO 3apsizKeHHOMY 3JIEKTPOMETPY HOHEC/TH OTPHUIIA~
TeJILHO 3aps?KEHHYIO MaJI0UKy, He Kacasich ero. Kak rmepemeriainch 3apsKeHHbIe
gactuipl! [Togemy oTkoHmIaCH cTpesika jekTpoMerpa’ Kak n3mMeHnics mo HbIi
3apsi]l daekTpoMerpa’ Cluesaiite yeprex.

(6) Tamoukoit KocHy/MCH 3/IeKTpOMeTpa, 3areM ee yopasu. Crajt Jin 3/1eKTpo-
METD 3apsizKeH IOJIOKUTEeILHO WIN OTpuiiaTe/ bH0? Byner i oTKIoHeHa cTpesika?

8.2.11 Kakoii amiiepMerp (BOJIBTMETD) HA3BIBAIOT «UIEAJTBHBIM» !

8.2.12 Kak Hy»KHO MOJKII0YaTh aMIIepMeTP JJId N3MepeHnsl CUIbl TOKa Ha
yaactke mernu?! [Touemy?

8.2.13 Kaxk Hy:KHO MOJK/II0YaTh BOJBTMETD JIJId U3MepeHus HallpsKenus Ha
yaactke mernn?! [Touemy?

8.2.14 EcTh UCTOYHMK MTOCTOSTHHOTO TOKa 03 yKazaHusd M0JI0coB. [1opodHo
OIUIITATE, KAKOIl OIBIT HAJ0 MPOBECTH, YTOOBI Y3HATH, IVIe TOJOKUTEIHHBIN TTOJTIOC
ncrounmnka. I306pa3ure Ha gepTerke MpuMep TAKOrO SKCIIEPUMEHTA.

8.2.15 AKKyMyIaTOpBI cMapTOHOB XaPAKTEPU3YIOT «eMKOCTBIO» 1, H3Mepsie-

MOit B MA - 4. «eMKOCThb» akKyMmyJ/isgiTopa B iPhone 13 Pro pasna 3095 MA - 4. Uro
510 o3nadaeT?! [lepeBenure 3095 MA - 9 B KYJIOHBI.

8.2.16 Bribepute 3 Hanboee MOIIHBIX OLITOBLIX IPUOOPa B MECTE Balllero
npoxkuBaHus. [locMoTpeB X MOITHOCTH MJIM MOIIHOCTH aHAJIOTMYHBIX ITPUOOPOB
B JIOKYMEHTAIN, OIEHNTE eXKeMeCsuHble pacxojibl (B py0ssax) Ha Hux. Tapud
npuHATH 5,38 pyd. 3a ojgun KBT - 4. Ilpn KejtaHuM MOXKHO YTOUHHUTH TEKYIIU
Tapud U y4ecTb pa3Hyi CTOMMOCTb B 3aBUCHMOCTH OT BPEMEHHU CYTOK.

8.2.17 Kakoil TOK UCIIOJIb3YeTCd B YKIUJIBIX JIOMaX — MOCTOAHHBIN WU TIepe-
MeHHBIT? B 9eM cocTosiT mpakTuIecKue MpenMyIiecTBa NCI0Ib3yeMOro TOKa!

3akon Oma /i y4dacTKa Ienn

8.2.18 Tpu pesucropa ¢ conporupiennamu Ry, Ry, R3 Ipucoe mHenbl Toce-
JIOBATEJILHO K TI0JII0caM HcTOYHUKa. V3BecTHO Hampsizkerrne U MexK 1y KaeMMaMu
ncrounnka. Haiijiure 9KBUBaJIEHTHOE CONPOTUB/IEHUE Ry, 9TOr0 ydacTKa Ieli, a
TaKyKe TOKHU, TeKYIIe Yepe3 BCe PE3UCTOPhI, I HAIIPSI?KEHUsT Ha KayKJIOM PE3ICTOPe.

He nyrars ¢ eMkocTbio Konjiencaropa (usmepsiercs B dapaax).
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8.2.19 Tpu pesucropa ¢ conporusjenuamu Ry, Ro, R3 MOJIKIIOYEHBI Ta-
paJLIesIbHO K ToJIIocaM ucTounnka. Vzsectno nanpsizkenne U Mexx Ty KieMMaMu
ncrouHuka. Haifjjure sKBUBaJIEeHTHOE CONPOTUBJIEHNE Ry 9TOTO YUacTKa IEIn, a
TaK»Ke TOKH, TeKYIIIe Yepe3 BCe PE3UCTOPDI, N HAIIPSIYKEHN Ha, KayKJIOM PE3UCTOPE.

8.2.20 JIpa pesucropa conpoTtuBjgeHusasMu R m Ro coemumnenbl mocyeioBa-
TeJIbHO. BhiBecTn hopMmyity Jijisi HAXOXKIEHIS SKBUBAJIEHTHOI'O COIPOTUBJICHIUSI.

8.2.21 JIBa pesucropa conporuBjeHusMu Ry u Ry coemHeHbI MapaJiiebHo.
BriBectr hopMyity JijIsT HAXOZKIEHNsT S9KBUBAJCHTHOTO COIIPOTHBIICHUSI.

<  8.2.22 HaueprTure 3KBUBAJEHTHLIE CXeMbI U HallUTe CONPOTUBJICHUE yIACT-
KOB IIelll, n300parkeHHbIX Ha pUcyHKax. [ 1 Ry 3a/iaHbl.

8.2.23 /lana HekoTOpasd 3JIEKTpUUIECKasd Ielb HEM3BECTHON KOH(MUTYpaIli.
Kaknm obpazoM HaJI0 MOAKIIOUUTH PE3UCTOP K ITOI Ieln, YTOObl ChJia TOKa B
et Beipoca? OObsicHUTE, MoYeMy pu J00aBIeHIH COIPOTUBICHUST CIJIa TOKA
yBesinanBaeTcst. HanpsizkeHne Ha 110J110caX NCTOYHUKA CUUTAThH MOCTOSTHHBIM.

¢ 8.2.24 Hadeprure sKBHBaJEHTHBIE CXEMBI /I YIACTKOB I, N300paskKeHHbIX
Ha pucynkax. Haiijiure sKBUBaJeHTHOE CONPOTUBJIEHNE TlenH, nojiaras Ry = R,
Ry = 2R. Oupejnesinre mokazaHus MIPUOOPOB, €CJIN HAIpsiKeHHe Ha KJeMMax
ncrounuka pasao Uj.

¢ 8.2.25 Haiitu R, ydJacTKa Lenu 1 nmokasanus npubopos. Haiitu cury To-

Ka, TeKYIIero 4epes3 KaykK/Iblil U3 pe- R,

3uctopoB. Hafitu nanpsikenue na — ] @
KaxKJIoM pesucrope. Hanpsizkenne

Ha UCTOYHUKe paBHO U, copoTms- R;

Jeauss Ry n R3 n3BecTHHI. —@
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K zamade 8.2.24
Ry Ry ¢ 8.2.26 Boabrmerp V) mokasbiBa-
@ eT Hanpskenne U;. Haiitn nokazanms
amiiepMerpa u BosbrMeTpa Vo, Corpo-
@ @ TusJiednd R n Ry U3BECTHDL.

¢ 8.2.27 Haiigure cuy Toka [
B IIEIIN 1 HAIIPSIZKEHIE Ha YIACTKe
ab, eci BOJBLTMETD IOKA3BLIBACT
nanpsikerne U (eMm. pucyHok). 13-
BECTHBI CONPOTUBJIeHNA F1 1 Ro.

Ry

a

Rs

— 1
5%
NG

Ry

¢ 8.2.28 B mnemnnu, nmokasaHHOil Ha pHUCYHKe, BCe COIMPOTUBIIEHUS paBHbI 5 OM.
HaiiTn nmokazanms BOJIBTMETpa, ecjiin yepe3 pe3uctop Ry Teder Tok 1 A.

o 'Ry |

L=l ]

Ry

(V)
U

¢ 8.2.29 Ilepsoiit BoabTMeTp Vi 1o-
KasbIBaeT Hanpskenne U, OnpenennTsb
okaszaHnsi ammepmerpa A um BTOPOTO

BoJsibT™MeTpa Vs, ComporusiieHus: [y
Ry canrarh N3BECTHBIMU.

n

— o
R;
@)

o
L1 L1
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o— | & 8.2.30 Ilpu 3amMbIKaHNN HEPEKJIIOUa-
R, TeJId B MOJIoXKeHne 1 aMmepMeTp ToKa3bl-
R, [J BaeT CUJIy ToKa [1, a B 1ojioXKenne 2 — cu-
- a1y ToKa Iy, OnpeesnTsb conpoTUBICHN
( : ) 5 R 1 Ry, ecnin Halnpsizkenne Ha 3ayKNIMax
1 nenu pasuo U.

¢ 8.2.31 Oobiree conpoTuBeHne n300pa-
JKEHHOI'O Ha, CXeMe yJacTKa 3JIEKTPUIEeCKO
nernn papuo R. Hafitu conmporuBienne oj-

HOI JIAMIIBL.

¢  8.2.32 Haiitu sKBuUBaJIEHTHOE COIPOTUBJIEHNE N300PayKEHHOIO Ha PUCYHKE
ydacTka nenu. Haittu cuy Toka, Te-

KYILEro 4epes Kask/blil 13 pesncTopos.
HaitTn HanpsizKenne Ha KayKJIOM Pe3l-
— P JIOM P
e Rs S}
L-t2 | crope. Hanpszkenne MexK 1y Kiemma-
M UCTOYHMKA U, 3HaYeHUsT COPOTUB-
3 nennit Ry, Ry n R3 U3BECTHLI.

8.2.33 B smocrpe Tpu jgamnouku. OHa 10/ICOeINHEHA K JIBYXKJIABUIITHOMY
BBIKJITOYaTe 0. [Ipn BKIIOUEHHOIT JIeBOl K/IaBHIlle W BHIKJIIOUEHHOI MTPaBOil ropsT
jgamnoudku 1, 2. [Ipu BKIOYeHHOIT TIpaBoil KJIaBUINE U BBIKJIIOYCHHOI JIEBOII TOPSIT
Jgamriouku 2, 3. [Ipn obenx BKJIFOUEHHBIX KJIABUIIAX MOPAT Bce JaMiodku. [Ipu
00enX BBIKJIIOYEHHBIX KJIABUINAX JIAMIIOYKU He TropsT. HauepTure BO3MOXKHYIO
AIEKTPUUIECKYIO CXeMYy TaKOT'O MOJKJIIOYCHUS.

¢ 8.2.34 HaiiTu sKkBuUBaJeHTHOE COIPOTHUBJIEHNE ydacTKa enn. Haiftn cuy

TOKA, TEKYIIero 4yepe3 KazK/blil 13

pesuctopoB. Haittu narpszkenue

Ha KaxkJIoM pe3ucrope. Hamnpsizke-
o— R | [ Ry f——

HUe MeXK/1y KJeMMaMU UCTOYHUKA [ 3

U, 3navenus BcexX COMPOTUBJIEHUI

N3BECTHDLI.

¢ 8.2.35 HaiiTu sKBUBajJEeHTHOE COIPOTUBJIEHIE YUACTKa Il U CHIy TOKA,
TEKYIIero Yepes3 KaxKJblii 13 pe3anctopos. HailTn nanpszkeHne Ha KaxKIOM PE3NCTO-
pe. Hampskenne Mexx Ty KjieMMa-

DA MHI UCTOYHUKA paBHO U, 3HaUYeHUS
BCEX COIPOTUBJIEHUIT CUUTATH U3-

° pectHbnm,
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¢ 8.2.36 Haiitu Ry, yuactka nernn. Haiitn ety Toka, TEKyIIero depes3 KaykIblii
u3 pesucropon. Haiitu Hanpszkenue
Ha Kaxk]JIoM pe3uctope. Hampsike- R

Hure MeKJy KJIEMMaMl UCTOYHHUKa

U, 3navenus: BcexX CONMPOTUBJIEHUI

€} Rs R ©

N3BECTHDBI.

& 8.2.37 Haiitu Ry, yuacTka nemnn. HaiiTu ety Toka, TEKYIIEro yepes3 Kask Iblil
u3 pesuctopon. Haiitu HamnpsizkeHune

R Ry

Ha KaxKJI0M pesuctope. Hampsokenne
MeXKIy KJaeMMaMn nctodnnka U, 3Ha-
e R o YEHUS BCEX CONPOTUBJICHUN N3BECTHEI.

8.2.38 B sroctpe detnipe stammoukn. OHa OACOeMHEHa K JIBYXK/IABUITHOMY
BBIKJTFOUATEI0. Bee geThipe JIAMIIOUKN 3aroparoTes B Tpex ciaydasax: (1) BKio-
JeHa JieBas KJIABHUINA, & MpaBasi BBIKJIOUEHA; (2) BKJIOUEHA TpaBasi KJIaBHIIA,
a JieBasi BbIKJIIOUeHa; (3) BKJOUYeHbl 00e KjaBuiin. [Ipu obenx BBIKJIIOYEHHBIX
KJIABUIIIAX JIAMIIOUKHN He ropdaT. HauepTuTe BOZMOXKHYIO 3JEKTPUIECKYIO CXEMY
TaKOT'O IOJKJIIOUEHHSI.

¢ 8.2.39 HaiiTu S5KBUBAJIEHTHOE COIIPO- U R
TUBJICHUE U300parKeHHOil Ha PUCYHKE CXe- I | ]
MBI; CHJIy TOKa, TEKylIero 4epes Tpetuit R, R,
PE3UCTOP; HALIPSIZKEHUE Ha BTOPOM PE3UCTO- —_—
pe. Bce nmoanncannbie BeIMUYNHBI CINTATH L
M3BECTHDLIMIL. Ry
L]
U Ry & 8.2.40 HaiiTn SKBUBAJIECHTHOE COIIPO-
I | ] TuBJIeHne cxeMbl. OIpenenTh CIIy TOKA,
TEKYIIEro Yepe3 TPeTHil pe3nucTop; Halpsi-
R, [] R [] JKenue Ha BTopoM pesucrope. Conporusiie-
HUSI BCEX PE3UCTOPOB OJMHAKOBLI 1 PABHEI
,£| 10 Om. Hanpsizkenne Ha MCTOYHHUKE COCTAB-

L asger b B.
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¢ 8.2.41 HaiiTu 5KBUBaAJIEHTHOE COIPOTUBJIEHIE CXEMbI; CIJIY TOKA, TEKYIIErO

yepe3 TpeTuii pe3ucTop; Ha-
Ipsi2KeHEe Ha BTOPOM Pe3H-
crope. CopoTUBJIEHHSI BCEX
PE3MCTOPOB OJMHAKOBBI U PaB-
nbl R. Hanpsbokenne na nctod-

—1 A&

[ Rs

— R |

LRy

nuke U.

¢ 8.2.42 HaiiTu 5KBHBaAJIEHTHOE COIIPOTUB/IEHIE CXEMBI; CILJTy TOKa, TEKYIIIEro de-

LR —

pe3 KaxK/Iblil Pe3UCTOP; HalIPsizKeHne
Ha KarkJIoM pesucrtope. CornpoTusIie-
HUsI BCEX PE3UCTOPOB OJMHAKOBBI U
paBubl R. HamnpsizkeHne Ha BBIBOJAX
cxema pasuo U.

¢ 8.2.43 HaiiTu skBuUBaJeHTHOE COIPOTHUBJIEHNE ydacTKa nenu. Haiftn cumy
TOKa, TEKYIIEro depe3 KayKIblil n3

pesuctopoB. Haittu nanpszkenune

Ha KaxkJIoM pe3ucrtope. Hampsike-
HUe MEXTy KJIeMMaMU NCTOYHIKA,

U, 3HaueHnst BCeX CONPOTUBJICHUIT
U3BECTHBHI 1 paBHBI R.

[ .|

e Ry Rs ©
R
[ £ |
R
L4 |

¢ 8.2.44 HaijiTu sKBHBaJIEHTHOE COIMPOTUB/ICHNE yUyacTKa Ienn. Haiitu cuay To-
Ka, TeKYIIero depe3 MepBblif m TpeTnit pesncrtopbl. Hafitn nanpskenne na BTOPOM

1 9eTBEPTOM pe3ucTopax. Harps-

Ry Ry Rs
. — — 1 KeHIe MezK/1y KJIeMMaMU UCTOY-
— — Huka pasno U, 3HavYeHns Bcex Co-
1y It g [IPOTUBJIEHNI CYNTATh U3BECTHBI-
—{ ] - I —
L L MU U paBHbI RR.

¢ 8.2.45 HaiiTu sKBUBajJeHTHOE COIPOTUBJIEHNE ydacTKa mernn. Haiftu cury

TOKa, TEKYIIEero Yepe3 MepBblil
pesucrop. Haittn Hanpsizkenne
Ha BTOPOM U YETBEPTOM pPe3U-
cropax. Hampsizkenne mMexky
KJIeMMaMu ncrodnuka U, 3Ha-
YEeHUS BCEX CONPOTUBJICHUN U3-
BECTHBI U paBHBI R.

Ry Ry R
L] L] I
R7
R, R Ry
— — —
L L L
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> 8.2.46 HaiiTu sKBUBaJIeHTHOE CONPOTHBJIEHNE yuacTKa Ienn. Haiitn cury To-

R R, R Ka Ha IepBoM pe3uctope. Haittn

6 — — — HallpszKeHne Ha BTOPOM U 4eT-
L L L

. . BepTOM pe3ucropax. Hampsike-

7 8

R, R- Rq Hue Ha uctouHuke U, 3HaveHns

o — — — BCEX COINPOTUBJICHUI paBHbI I.
L L L

¢ 8.2.47 Haiitu sKkBUBaJEHTHOE COIPOTUBJIEHNE ydacTKa Ienn. Haitu cury
TOKAa, TEKVIIIEero 4yepes NAThIN pe3n-
) yux P p R, R, R,

crop. Haittu nanpskenue Ha ep- 1] — [ —
L

BOM U BTOPOM pe3ucTopax. Harmps-
JKeHHMe MexK/1y KJIeMMaM#u UCTOYHU- R R R
5 4
kKa U, 3Havenns Bcex COMPOTHUBIIE- . — ——|
L

HIIT W3BECTHBI U PaBHbl R.

¢ 8.2.48 HaiiTu sKBHBaJEHTHOE COIMPOTUB/ICHNE yUIacTKa Iernn. Haiitu cuay To-

R R Ka, TEeKYIIEro depes IAThIil pe3u-

1 2
— crop. Haitftn HanpsKeHme Ha 1ep-

°© L N

BOM 1 BTOPOM pe3ucTtopax. Harpsi-
R; JKeHMe MexKIy KJeMMaMK HCTOY-

R R, Rs
Huka U, 3HadeHns BCeX CONPOTUB-

— 1
— — JIEHU{ M3BECTHBI U PaBHBI K.

$  8.2.49 HaiiTu sKkBuUBaJeHTHOE COIPOTHUBJIEHHE ydacTKa nenu. Haiftn cuy

TOKAa, TeK ro 4 IATHBI pe-
OKa, Te yuie 0 4Jepe3 pe R R, R
3HUCTOD. HaiiTn HallpdA2KEeHHUe Ha ° | | :'_
L L
IIEPBOM U BTOpOM pe3ucropax. Ha-
IpdzKeHne MexKJ1y KJeMMaMu UC- R Ry P R
4 5 6
Tounnka U, 3navenus Bcex COIpO- . — — —
L L

TUBJICHUIT N3BECTHBI U paBHBI 1.

¢ 8.2.50 Haiitu sKBUBaJIEHTHOE COIPOTUBJIEHIE ydacTKa menu. Haiitu cury To-

Ka, TeKYIIeT0 Yepe3 IAThIT pe-

R, Ry R; 5 YT ! p p
O—B — — suctop. Haiitn nanpsizkenune Ha
— — [IEPBOM U BTOPOM PE3UCTOpax.
R R Hampsizxkenme na ncrounuke U,
Rs Ry 3HAYCHUS BCEX CONPOTUBJICHUIT

o— | |
L paBHBI R.
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¢ 8.2.51 HaiiTu skBUBaJeHTHOE COIPOTUBJIEHNE ydacTKa Ienn. Haitu cury

TOKa, TEKYIero 4depe3 MAThIl 1 R R,
ceapMoil pesucropel. Haiitn na- —— g —
L

IpAzKeHre Ha IIEpBOM M BTOPOM

pesucropax. Hanpsokenne Ha nc- R Ry R, R; R,

tounnke U, 3Ha1eHns BCEX COIPO-
TUBJICHUIT paBHBI F.

U 2R ¢ 8.2.52 Onpenenure MoKasaHne aMiiepMerpa B

I I 9JIEKTPUYECKON Telu, MpeJICTaBIeHHON Ha PUCYHKE.

R [Ipubop u mpoBoia cunTaTh ujaeaabHbIMU. Harrpsi-

R »Kenue Ha ncrounuke U = 24 B, couporusieHue
% R =2 Owm.

8.2.53 Tpu pesucropa R; =1 Om, Ry = 2 Om, R3 = 5 Om, coeJinHeHbI T1a-
pasuiesbHo. Crjia ToKa, TeKYIIero uepes TpeTnit pesuctop, cocranisier 10 A. Haiitu
MOIIIHOCTD, BBIJEJIIEMYIO Ha BTOPOM PE3UCTOPE, €CJN K 3TUM TPEM PE3UCTOpaM
MOJIKJTIIOYEHBI TTOC/IETOBATEILHO OJMHAKOBBIE PE3UCTOPLI Ry, Ry cOMpPOTHUBRIEHIEM
10 Om kaxxipiil. PaccMoTpers pasHble ciiydan coeguHeHusi Pe3sucTopoB Ry u Ry.

¢ 8.2.54 HaiiTi 5KBUBaJEHTHOE COIPOTUB/IEHIE CXeMbl, N300payKeHHON Ha pu-

cyHke. UTo 1oKa3bIBalOT aMIIEpMETPhI IIPU U

Pa3HBIX OJIOXKEHUsIX KJtoda? UTo 1moKasbl- | | A,

BaeT BOJIbTMETD IPU PA3HBIX MTOJOXKEHUAX Ry I |

kao4da? Bee nojnncanible BeJIMINHEBI CU-

TaTh n3BecTHbIMEU. CoeIMHUTE/IbHBIE [IPO- i |:J e |:J 1 |:J Ry
BOJ/Ia, BOJIBTMETP U aMIIEpPMETP CUYUTATh e

nacaJIbHBIMU. O /O

¢ 8.2.55 Haueprurh sxBuBasienTHyio cxemy. Haiitu Ry, Iy u Us.
¢ 8.2.56 Haueprurh sxBuBasieHTHYIO cxemy. Haiitn Ry, Iy n Us.

& 8.2.57 Haueprurh skpuBasienTHyio cxemy. Haittn Ry, I3 u Us.

¢ 8.2.58 HaiiTu sKkBUBaJICHTHOE IU
|

COIIPOTUBJIEHNE CXEMbl U ITOKa3a- I P
Husg npudopos. CompoTusieHns Ry AN !

O\ AL
pesuctopos Ry, Ry, R3, Rym Rs R D o 7 \_
u3BecTHbI. CoeMHUTEIbHbBIE IPO- ,—2| /V\

| I

BOJIa, BOJIBTMETP U 00a aMIlepMeT- AN —/ Rs
pa cuuTaTh ujeaabHbIMEI. PaccmoT- @ L

perb 00a IOJIOYKEHUsT KJIF0Ya.
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K zaymaue 8.2.55

e

K zajgaue 8.2.56
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K zajaue 8.2.57

$  8.2.59 Haiijmre S5KBUBaJICHT-
HOE COIPOTUBJIEHIE CXEMBbI U ITOKa-
3aHus npudopos. Bee nojnmcan-
HbIC Ha CXeMe BeJIUYNHBI CUUTAali-
Te uspecTHoiMU. CoelMHUTeIbHBIC
IIPOBO/IA, BOJIBTMETD aMIIePMeT]
cumraiite nmeaabubIMu. PaceMor-
puTe 00a IOJIOXKEHHSI KJII0Ya.

$  8.2.60 HaiiTu sKBUBAJIEHTHOE CONPOTUB/ICHIE CXeMbI U [TOKA3aHUs IPUOOPOB.
Bce moammcannble BeIMYMHBI CINTATh W3BECTHBIMU. BoJbTMETp W aMIepMeTp

CUHUTATDb nJAcaJIbHbBIMU. P&CCMOTpeTb 00a TI0JI0KEeHNs KJII0Ya.

¢ 8.2.61 HaiiTu SKBUBaJIEHTHOE COIPOTUBJICHUE CXEMBI 1 TOKA3aHUsI IPUOOPOB.
Bce moammcannble BeIMYMHBI CUNTATh U3BECTHLIMU. BoJbTMETp W aMIepMeTp

CHUTaTb NJcaJIbHBIMU. P&CCMOTpeTb 00a I0JI0KEeHU KJIIOUA.

>  8.2.62 Haiitn skBuBaJsienTHOEC
COIPOTUBJIEHNE CXEMBI I ITOKA3a-
Hust proopos. Bee mojnncannbie
BEJIMUNHBI CUNTATH M3BECTHLIMMU.
BosibT™meTp u aMmmepMeTp cauTaTh
njeaJ bHbIMI. PaceMorpeThb 00a 1mo-
JIOXKEHUs KJIIova.
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¢ 8.2.64 OmnopomHast IpoBOJIOKa nMeer conporusienne 32 Oum. Ee cornynn B
KOJIBIIO, COCJIMHUB J[Ba KOHIIA. KaK Hy»KHO NPUCOCIUHUTD IIPOBOA K 3TOMY KOJIbILY,
YTOOBI COIPOTUBJIEHIE 9TOr0 yUIaCTKa Ienu ObL10 paBHo 6 Om?

¢ 8.2.65 HaiiTu SKBUBAJIEHTHOE COIPOTUBJIEHUE CXEMbI ¥ TOKA3aHUsI IPUOOPOB.
Bce noanmcanable BeJIMUNHBI CYUTATH U3BECTHBIMU, IIPUOOPHI — UjIeaJbHBIMU.
PaccmoTperh 06a 1os102KeHns KIova.

¢ 8.2.66 HaiiTu SKBUBaJIEHTHOE COIPOTUBJIEHUE CXEMBI I TIOKA3aHMUsI IIPIOOPOB.
Bce moammcannble BeIMUMHBI CINTATh U3BECTHBIMU. BoJbTMeTp W aMiepMeTp
cunTaTh uaeaJbHbIMU. PaccMoTperh 00a MOJIOXKEeHNs KJIF0Ya.
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YiejabHOoe COIIPOTUBJIEHNE

8.2.67 /InaMeTphnl IOIIepEYHBIX CEYEHMIT METHBIX ITPOBOJIOK C OJMHAKOBBIMU
JjummHamu paBHbl 0,04 MM 1 2 mMm. OtnpejiesiiTe OTHOIIEHUE COITPOTUBJIEHMIT 9THX
IIPOBOJIOK M OTHOIIIEHNE UX y/AeJbHbIX COIPOTUBJIEHUIA.

8.2.68 PesncTop M3roToBJIeH U3 MaTepruaia ¢ yAe/JIbHBIM COIMPOTUBIECHIEM
10 Om-m. Kakoii JIJIMHBI JI0JI7KeH OBbITh PE3UCTOP, IYTOOBI €0 MOJHOE COIIPOTHUBJICHIE
coctaBuo 5 OM, e/ IJIONIa/Ib ero MOIePEeYHOro ceucHus paBHa 1 MM2?

8.2.69 CouporuBjieHne MeJIHOTO IIPOBO/Ia JUIMHON 2 KM cocTapisier b4 Ow.
Onpejeure HalpszKeHNe Ha KazKJIOM CTOMETPOBOM yUacTKe IIPOBOA, €CJIN CIIA
TOKa B IIpoBoJie paBHa b A. Vienabnoe cornporusienne Mean 0,017 O - mm? /M.

8.2.70 ViesbHoe conporusiieHne Bosbdpama pasro 5,5 - 1078 Om- M. Kaxosa
JUIMHA BOJILPaMOBOil HUTH HaKaJMBaHUs B Jlamiiouke momHocTbio 100 Br, ecomm
ILJIOMIA/Ib CedeHns] HUTH Hakasnsanus coctas/ster 0,0001 mm2? Jlamia nojikirouena
K OBITOBOII 3JIeKTpoceTn ¢ HampsizkenneM 220 B.
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TensioBoe neiicTBHE TOKAa

8.2.71 BmiBectn 3axon [:xoyng-Jlenna.

8.2.72 Kakoe KOJIM4ecTBO TEIIOTHI BbIIEIUT 3a 20 MUH CIHPaJIb 9JIEKTPO-
IJINTKK conpoTuBienneM 25 Owm, ecin cuta Toka B nenn 1,2 A?

8.2.73 Kakoe KoJM4ecTBO TEIJIOTHI BbIACIUT 3a 10 MUH CIIIpaJib 9JIEKTPO-
IJINTKY, €CJIU CuJla Toka B 1enu 2 A, a nanpsikenne 220 B?

8.2.74 Omupejiesure CONPOTUBJICHUE HUTH HAKaJIa JIAMIIOUKN, UMEIOIIEH HO-
MuHaJbHYIO MomHocTh 100 B, Bktovennoit B ceTh ¢ nanpsizkennem 220 B.

8.2.75 Kak 3aBUCHT COIIPOTHUBJIEHIE MeTaJlia oT TemiepaTypbl! OTBeT 00b-
SICHUTD.

8.2.76 l3BecTHO, YTO JIAMIIOUKHN HAKAJIUBAHUS JOBOJHHO YaCTO IEPErOpaloT B
MOMEHT BKJIIOUeHHUs. KadecTBEeHHO CpaBHUTE COMPOTUBJICHUE XOJOIHON JTaMIIOTKH
1 Topsiueil, OCHOBbIBasiCh Ha 3TOM haxTe.

8.2.77 JIBe maMImouku ¢ conpoTtuBaeHusIMn Ry u Ry mocae1oBaTeIbHO TOIKITIO-
YeHbI K UICTOYHUKY TOKa ¢ HanpszkeHuem U. HaiiTu o0I1y10 MOIIIHOCTb, BBIJIEISIEMYIO
B 1enu. VM300pasure cxeMmy HMOIK/IIOUEHUSI.

8.2.78 JIBe aMIIOUKH ¢ cONPOTUBIeHUAMN 1 1 R napasijie/ibHO MOIKII0Ye-
HBbI K ICTOYHUKY TOKa ¢ Harnpskennem U. HaiiTw o0I11y1o MOITHOCTD, BBIIE/ISEMYIO
B 1ienu. 1300pa3uTe cxemy MOIK/IIOYEHNS.

8.2.79 DjexTpuueckuil YaiiHuK nmMeer ;e oOMoTKU. [Ipyu BK/IIOUEHNN OJHOI
13 HUX BOJIa 3aKUIAeT depe3 7; = 12 MUH, IpU BKJIIOUEHUN JIPYTOil — 4epe3 To =
24 muH. Yepes Kakoe BpeMsi 3aKUIINT BOJIa B YailHUKE, €CJIN BKJIIOYUTH 00€ 0OMOTKM
napaJsuiesibHo? IlocsenoBarenbrno? TermoobMeH ¢ BO3AyXOM He yUUThIBaiTE.

8.2.80 I[louemy crnimpaJjm 3/1eKTpOHATIPEBATE/ILHBIX ITPUOOPOB JIEIAI0OT U3 Ma~
TepuaJia ¢ ODOJBIINM YIEIbHBIM COIPOTHBICHIEM !

8.2.81 IlociemoBare/ibHO € 9JIEKTPUYECKUM 3BOHKOM BKJIIOUEHA JIAMIIA, MOIII-
Hoctbio 50 Bt. 3BoHOK paboraer Tuxo. B BaleM paclopsizKeHUU JIBe JIaMIIb
MOTITHOCTBIO 25 m 75 Br. Kakoit n3 Hux Hy»KHO 3aMeHUTH H0-BATTHYIO JIAMITY,
9TOOBI 3BYK OT 3BOHKA CTaJI rpomde’

8.2.82 Il3-3a ncnapenusi 1 paclblLIeHUsI MaTepuaJja € IOBEPXHOCTU HUTU
HaKaJla JIaMIIbl CO BpeMeHeM HHUTh CTaHOBHUTCs TOHbIIE. Kak 3To oTparkaercs: Ha
OTPEeOISIEMOTT MOIITHOCTH !
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8.2.83 JIpe ajexkTpuyecKkue JiaMiibl, MoiiHocTH KoTopbix 60 Brm 100 Br,
pacCcYnTaHbl Ha OJIHO U TO »Ke HanpsiKenne. CpaBHUTE JJIMHBI HUTEH HaKaja 00enx
JIAMII, €CJTU WX JInaMeTPhl OJMHAKOBBHI.

8.2.84 JIsa pesucropa cornporusienuamu Ry = 1 Om u Ry = 5 Owm 1noj1-
KJTIOUNJT CHAYAJIA TIOC/Ie0BATEIBLHO, a 3aTeM MapA/LICJbHO K OJHOMY U TOMY ZKe
yaacTKy Iemn. HaiiTu oTHOIeHe MOIHOCTE, BbIIEISIEMbIX Ha PE3UCTOPax, sl
HapasIIeIbHOTO U JIJIsT TTOC/IEI0BATEILHOTO COEINHEHNsT PE3UCTOPOB.

8.2.85 Ha ojnoit tammouke nanucano «220 B, 60 By, a na apyroit «220 B,
40 Br». KakoBa MOITHOCTb TOKa B KayKJI0 M3 JIAMIIOUEK ITPU TTOC/IEI0BATE/ILHOM
BKJIIOUEHNHN, €CJIM HalpsizKeHne B cetu paBHo 220 B?

3akon Kyiaona

8.2.86 3apsijibl JIBYX OJMHAKOBBIX IAPUKOB ¢ = 2¢q, qo = 4q. [llapukn
CONPUKOCHYJIMChH, 3aTeM UX OTJAJIIN JPYT OT Jpyra. HalTu 3apsi KaxkIoro
ImapuKa Mocje COMPUKOCHOBEHNA. Bo CKOIbKO pa3 N3MEHUTCHA CHIa KYJIOHOBCKOTO
B3alMOJIeIICTBHS, €C/IN UX VAN Ha IIepBOHAYAIbHOE PaccTosiHue?

8.2.87 JIpa HEOOJIBIINX MIAPUKA 3aPSI?KEHbI. 3apsi/l Ha OJHOM Iape YMEHbIIN-
JI1 B 2 pasa, a Ha BTOPOM yBeJIn4ImIn B 2 pasa. [locsie aToro mapukm conpukocHy-
JICh 1 ObLIN YJaJIeHbl Ha IIepBOHaJa/JIbHOE paccTosiHne. Kak nm3MeHnmIach cujia nx
B3anMoeiicTBusd ?

8.2.88 B roukax A, B, C, D Ha omHOil IpsAMOil pacio/ioyKeHbl 3apsIabl g4 = (,
qB = 2q, q. = —3q, qp = 4q. Ha 4yeprerxke n3obpasuTe Bce CHUIIbI, JCHCTBYIOIIIE HA
zapsan ¢o. Yemy paBra paBHozeiicTByomas 3tux cui, ecim AB = BC = CD = r?

8.2.89 /[IBa mapuka uMeioT 3apsiabl ¢ = 3¢, ¢o = —4q. Chenaiite pucyHoK
¢ yKazaHUeM CUJI, JIeHCTBYIOMNX Ha 00a Mmapuka. demy paBHBI 3TU CHUJIbI, €CJIN
paccTosiHIe MerK/Iy IapukaMu paBHO 1! Kak M3MeHSITCS 9TH CHJIBI, €CJIN ITapuKI
COIPHUKOCHYTCsI ¥ OYJIyT BHOBb YyJaJI€HbI Ha IIPEXKHEee PacCTossHue”?



MaraerTnsm

Onpenenenus

MarauTable TUHNAN.
Hanpapiienne MarHuTHBIX JIMHUIA.
[IpaBuyio «OypaBunKas.

[TpaBuio jeBoit pyKu.

[TpaBuio mpaBoit pyKu.
DJIEKTPOMATrHUTHASA WHJLY KIS

SEAN

TeopeTudeckne Bonpochl

8.3.1 VCTpoiCTBO 9JIEKTPOMAIHUTA-COJICHON A (UePTex ).

8.3.2 K 1mogxoBooOpa3zHOMY 3JI€KTPOMArHUTY TOIHECN I'BO3/b. [loce BKITIO-
YeHWs TOKA I'BO3/Ib NPUTAHYJICT K MaruuTy. [louemy mpu BBIKTIOUEHIT TOKA TBO3/Ib
He Bcerja najiaer? Kak mpu moMoInyu n3MeHeHUsT TOKa 3aCTaBUTh I'BO3JIb YIIACTh?
Y10 Oyjer MpoucxoanuTh, €CJIn BKJIOUNTD repeMeHHbiil Tok? Cuesaiite deprexk
9KCIIEPUMEHTA.

8.3.3 Ilpuniuin paboThl 3JIEKTPUIECKOTO 3BOHKA, (IepPTeK U OObSICHEHNE).

8.3.4 Ilpunnun paborsl npocreiiniero TejgerpadHoOro ammapara (4eprex u
0O'bsICHEHHE).

8.3.5 Ha ceBepHbIil 10/110C BEPTUKAILHO CTOSINEr0 MAIHUTA IOCTABUIN «IIAJIb-
YUKOBYIO» DaTapeiiKy IMOJIOKUTEIbLHBIM [I0JIIOCOM BHU3. 3aTeM Ha OTPHUIATEIbHBII
IIOJTIIOC DaTapeilki IMOMECTIIN MEJIHYIO0 paMKy, BTOPOIl KOHeEIl KOTOpOil KacaeT-
ca marunTta. ITouemy pamka mpuxojaut B jaBm:kenne! B kakyio cropony Oyiaer
BpalllaThCsd paMKa, ecjii CMOTpeTh Ha Hee cepxy? CienaiiTe 1moipoOHbIN YepTexK.
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8.3.6 Ha cesepHblii 110J110C BEPTUKAJILHO CTOSIIEIO MAIHUTA IIOCTABUJIN «IIaJIb-
YUKOBYIO» OaTapeiiKy OTpulaTeIbHBIM IIOJI0COM BHU3. 3aTeM Ha OTPHUIATE/bHBII
IIOJTIIOC DaTapeilki MOMECTIIM MEJIHYIO0 paMKy, BTOPOIl KOHEIl KOTOPOil KacaeT-
cg marauTa. Ilouemy pamka npuxoiaut B JBuzkeHune! B kakyio cropony Oyier
BpalllaThCsd paMKa, ecjii CMOTpeTh Ha Hee cepxy? CienaiiTe 1moipoOHbIN YepTex.

8.3.7 Ha 10:KHBIil 110JIIOC BEPTUKAJILHO CTOSINEr0 MarHUTa [TOCTABIIN «IIAJIb-
YIKOBYI0» OaTapeiiky IOJI0KUTEILHBIM IIOJI0COM BHI3. 3aTeM Ha IOJI0KUTETbHBII
IIOJIIOC DaTapeilki MOMEeCTU/IM MEJIHYIO0 paMKy, BTOPOI KOHeEIl KOTOpOil KacaeT-
cg marauTa. Ilouemy pamka npuxoauT B JBuzkeHune! B kakyio cropony Oyier
BpalllaThCsd paMKa, ecjii CMOTpeTh Ha Hee ceepxy?! CrenaiiTe monpoOHbIN YepTex.

8.3.8 Ha 1oxkHBI 110J1I0C BEPTUKAJBHO CTOAIIETO0 MarHUTa, IOCTABUIN «IT1a/lb-
YUKOBYIO» OaTapeiiky OTpUIATEIbHBIM I0JII0OCOM BHU3. 3aTeM Ha, IT0JIOYKUTE/IbHbBII
IIOJIIOC DaTapeilki IMOMEeCTIIM MEeJIHYI0 paMKy, BTOPOIl KOHeIl KOTOpOil KacaeT-
cg marauTa. Ilouemy pamka npuxoaut B JBuzkeHune! B kakyio cropony Oyier
BpalllaThCd paMKa, ecjii CMOTpeTh Ha Hee ceepxy? CrenaiiTe moipoOHbBIN YepTexk.

8.3.9 B gem cocrout omnbiT Dpcrena’ M306pasute cxemy ombiTa. Y KaxKuTe
HaIlpaBJIEHNEe TOKA U OTKJIOHEHUSI CTPEJIKI.

8.3.10 OObsicHuTe NPUPOJLY MArHETH3Ma, IIOCTOSIHHBIX MArHUTOB.

8.3.11 Uzobpazure cxemy MarHuTHOro 1mojst 3emin. Ormerbre reorpadude-
CKHe U MarHuTHBIE MOJII0CA, MAIHUTHDBIE JITHITH.

8.3.12 Kyua noxkasbiBaeT ceBepHas CTpeJsiKa Komiaca! B Kaknx mecrax Ha
3emJie KOMIIAC ITOKa3biBaeT TOUHO Ha ceBep?! [losicHUTE ¢ IIOMOIIBIO YepTerka.

8.3.13 Kyna moxaswiBaeT 1oxkHasi cTpesika Kommaca?! B kakmx mecrax Ha
3emJie OTKJIOHEHUE KOoMIaca OT ceBepa MakcuMmaabHo? [losicnure ¢ momoribio
JepTeKa.

8.3.14 Awmmepmerp (uepTerk, 0ObsICHEHUE TIPUHITUTIA PAOOTHI).
8.3.15 Bosibrmerp (deprex, 00bsicCHeHNe PUHIUIA PAOOTHI).

8.3.16 Ilpasumio Jlenma.

8.3.17 OmnmmuTe NPpUHINIT PabOThI TEILIOBOI 3JIEKTPOCTAHIINL.
8.3.18 Omnmmure NPpUHIKI PAOOTHI I'UIPOIJIEKTPOCTAHIINN.

8.3.19 Onwummmre npuHIKUI pabOThI JIEKTPOIBUIATE/Is.
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Onpepaeaenus

Tenn.

[TonyTens.

CBeToBoIl J1yd.

Toueunblil ICTOYHUK CBETA.

SaKOH MPSIMOJIMHEITHOr0 PaCIpOCTPAHEHNsT CBETA.
3aKOHbI OTParKEeHHsI CBeTA.

JIumza.

P NSOt W=

[naBHag onrnyeckas OCb.
dPoxyec.

©w

10. DokajbHad [LJIOCKOCTD.
11. Onruyeckad cuja JIMH3DI.
12. JIuneitHoe yBejndeHue.

Teoperndyeckne BOIpoOCHI

8.4.1 Yro npounzoiijieT ¢ napasieIbHbIM IIyYKOM JIyUeil Toc/ie ITPOXOXK IeH1s
TOHKOI cobuparoteit Jimn3bl? Jlo MpoxXoXKieHus JIMH3bI JIyYd MapaJsjie/ibHbl ee
IJIABHOM OITUYIECKOII OCH.

8.4.2 Yto mponzoiijieT ¢ napasiebHbIM ITyUKOM JIydell Toc/ie TPOXOXK IeHs
TOHKOIT paccenBatoliei nH3bl? J1o ITPOX0oXKIeHUsT JTUH3bI JIYUH [apaJlie/IbHbI ee
IJIABHOII OIITUYECKOIl OCH.

8.4.3 Yto nmpousoiijieT ¢ napaJIe bHBIM IIYIKOM JIydell Mocje TPOXOK IeHId
TOHKOIT cobuparoreit JuH3bl! J1o MPOX0KIeHNsT JIMH3bI JIYIH UJIYT HOJ YIJIOM K ee
[JIABHOI ONTUYECKOIl OCH.

8.4.4 Yro npousoiijier ¢ napaJiebHbIM IIYIKOM JIyUeil 110C/Ie ITPOXOXK IeHU
TOHKOIl paccenBarolei JIMH3bI? 1o mpoxoxKaeHusl JINH3bL 1YYl UJIYT IO/ YIJIOM K
ee IJIaBHOI OIITUYECKON OCH.
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8.4.5 Korja dokycHoe paccTosHue JIMH3bI BIONPAaeTCsl OTPHUIATE/ILHBIM, a
KOT'J1a [TOJIOZKUTEILHBIM?

3aJaui Ha IIOCTPOEHUE

8.4.6 [lokakure, 9T0 n300parkeHue TOUeUHOI'0 NCTOYHUKA CBeTa, IIOCTPOEHHOe
IJIOCKUM 3€PKaJIOM, HAXO/UTCS OT 3epKaJia Ha TaKOM K€ PACCTOSHUHN, KaK U caM
NCTOYHUK.

8.4.7 Jlyu cBeta najaer m3 BO3/yXa HA CTEKITHHYIO MJIOCKOMAPAJIIEHLHYIO
m1acTUHKY. V300pasuTe ero Xoja BHYTPHU ILIACTUHKHU U TIOCJE BBIXOJA U3 HEe.
OTrmeTbTe BCe YIVIbI MaJeHIs U TTPEJIOMJICHHUS.

8.4.8 B crekiie ecTb moJiocTh B popMe napasiiesienuiesa, 3anoJHeHnass BO3-
nyxoM. JIyd cBeTa majiaeT M3 CTEKJa B 3Ty IMOJIOCTH, 3aT€M CHOBa IMOMAJIaeT B
crekyo. Mzobpasute xo jiyda. OT™MeTrhTe BCe yIUIbl MAJIEHNAsT U IPEJIOMJICHUS.

8.4.9 Jlyu cBera majiaeT n3 BO3/lyXa Ha CTEKJITHHYIO TPEYTOJBHYIO ITPU3MY.
N306pa3uTte ero xoj BHYTPH MPU3MBI U TTOCJe Bbixoa n3 nee. OTMETLTE BCE YIIIBI
NaJeHnus U NPEeJTOMJIEHUS.

8.4.10 B ruraBublit pokyc cobuparoreil JINH3bI MOCTABIIN TOYEIHBI NCTOUHUK
cBera. HauepTure xoj1 ydeil depes JUH3Y.

8.4.11 B ryaBHBIIT OKYC paccenBaroleil JUH3bI IOCTABUIA TOYCUHbINH UCTOY-
HUK cBeTa. Hageprure xoj jydeiil yepes JIMH3Y.

8.4.12 TodeuHbIil UCTOUYHUK CBeTa Pa3MECTUIN IIepejl IVIABHBIM (POKYCOM
cobuparoreil sima3bl. Haueprure xo jtydeil yepes JMH3Y.

8.4.13 IlocrpoiiTe aeificTBUTEIbHOE YBEJIMUYEHHOE M300parkKeHue mpejMera B
TOHKOI JINH3e.

8.4.14 IloctpoiiTe yMeHbIIIEHHOE N300parKeHne MpejiMera B cOOUparoIeil JIimH-
3e.

8.4.15 IlocTpoiite MEIMOe n300parkeHue MmpejMeTa B cobupalomieil Jnnse.

8.4.16 IlocTpoiiTe ymeHbIlleHHOE MHUMOE U300parkKeHue MmpejMeTa B TOHKOM
JINH3E.
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8.4.17 Ilocrpoiite nzobpazkenue npeamera, ecian I = 1. Oxapakrepusyiire
9TO M300pazKeHune.

8.4.18 Tlocrpoiite n3obpazkenue rnpejamera, ecan I = 2. Oxapakrepusyiite
9TO M300pazKeHune.

8.4.19 IlocrpoiiTe m3obpazkenue npeamMera, ecan ' = —2. Oxapakrepusyiite
9TO M300pazKeHne.

8.4.20 Iloctpoiite n3odbparkenue npeamera, ecim ' = —0,5. OxapakTepusyiite
9TO U300parkeHue.

8.4.21 B kakom ciydae HoJydaeTcs YBeJNIeHHOe JAeliCTBUTEIbHOE N300parKke-
Hue npejaMera B cobuparoreii aunze? Yeprexk. OxapakrepusyiiTe n3odparkeHue.

8.4.22 B kaxoM cjiyuae HoJIydaeTcs IpsMoe n300parkeHue IpejiMeTa B coOm-
patomeit sma3e? Yeprexk. Oxapakrepusyiite m3odparkeHue.

8.4.23 lloctpoiiTe n3obparkenue mpeMeTa B paccenBarolieil JuH3e, MOCTaBUB
ero Ha paccrosguue d = F' ot jma3el. OxapakTepusyiite nuzobpazkenue. Haitjiure
yBeJIMYeHne, He MOJIb3ysIch POPMYJIOit TOHKOI JINH3HI.

8.4.24 IlocrpoiiTe X0 Jiydeil OT IpejMeTa B coduparoleil JuH3e, I10CTaBuB
ero Ha paccrosiine d = F' or jmH3bl. [IpoKOMMEHTUPYTE OJIYYeHHbI YepTexK.
Yro Oyner BujeTh HabJOIATENh

8.4.25 I[lpejamer B Bujie TOHKOI CTPEJIKK yCTaHOBJIEH B (DOKYyCe paccenBaroleii
nua3bl neprenaukyaspao ['OO. Haiitn nuneiinoe yBendenne n pacCTOSHUE OT
JINH3BI J10 n300pazkenus. Pemurhb mocTpoerneM 6e3 UCIOIL30BAHUS (DOPMYJIBI
TOHKOl JINH3LI.

8.4.26 I[Ipeamer B BHje TOHKOI CTpeKH paciojioxked Bao/b ['OO BIIOTHYIO
K paccenBatomieil sua3e. ymHa npeamMera ¢ 9ucjaeHHO paBHa (DOKYCHOMY PacCTOsi-
nuto Jinnsel. Hajitu nmny uzobpazkenust crpesiku £/, Pemurh nocrpoennem 6e3
HCII0/IBb30BaHuUsI (DOPMYJIbI TOHKOI JINH3HI.

8.4.27 V300pasnute cxeMy JIYHHOIO 3aTMEHUdA. YKayKUTe 00/1acTh TEHU U
MOJTY TEH.

8.4.28 N3z06paszuTre cxemy COJTHEYHOTO 3aTMEHUA. Y KayKuTe 00/1acTh TEeHN U
OJTy TCH.

8.4.29 Yro Takoe KoJiblieoOpasHoe cojiHedHoe 3aTMenune? lzobpasure cxe-
MYy TAKOIro 3aTMeHUsI. YKazKuTe 00J1acTh TeHU U mojyTeHu. I3-3a yero mxorma
CJIYYaloOTCsl TTOJIHbIE COJTHEUHBIE 3aTMEHUsI, a8 NHOT/A KOJIblleoOpa3Hbie?



@opMmyJia TOHKOH JIHH3BI 52

8.4.30 Paccunrarb pasmep 3eMHOI TeHU U BO BpeMs JIYHHOT'O 3aTMEHUS B
paiione JIyHHOI opOUTHI. PazMmephl Bcex HEOECHBIX TEJ U PACCTOAHUS MEYKJY HUMMU
CYNTATH U3BECTHLIMU. PekoMmen tyemble obo3nadenus: s — pajgumyc CoHna, 2 —
paanyc 3emsn, A — paccrosaue or 3emuin 10 Cosaia, B — paccTosiHIe 0T 3eMJIn
1o JIyHsr.

8.4.31 Paccunrarh pasmep 3¢MHOI MMOJYTEHU P BO BPeMs JIYHHOTO 3aTMEHUA
B pafione JiyHHOI opOUTHI. Pa3zMephl BceX HEOECHBIX TEJT M PACCTOSHUA MEXKTy
HUMI CYUTATh U3BECTHBIME. Pekomenyemble obozHadeHust: s — pajanyc CosiHria,
2z — pagnyc 3emin, A — paccrosinne ot 3emun g0 Cosria, B — paccrostaue oT
Semunt 710 JIyHbI.

dopmyJia TOHKOI JINH3bI

8.4.32 ®opmysia TOHKOI JMH3BI (€ 00bICHEHIEM 3HAKOB).

8.4.33 Y ojnoit inH3bI GPoKyCcHOEe paccTognue paBHo 0,25 M, a y apyroit 40 cMm.
Kakas 13 Hux o0J1a/1aeT 0OJIbIIIell ONTUYIeCKOil cuioif 1 BO CKOJILKO pa3?

8.4.34 Omnrudeckue cuiibl Tpex JjuH3 paBubl —0,5 auTp, 2 aurp, —1,5 anrp.
Ecrb in cpeu 3Tux jmH3 paccensarolue, cooupatoiie? O0bsiCHUTEe OTBET.

8.4.35 Jlyu cBeta najiaeT U3 Bo3/yXa B BOJy. B KakoM ciydae yroJ najgeHus
pasen yriy npesjgomiiennsi? Crenaiite yepTex.

8.4.36 U300parkeHne Ha IKpaHe MOXKET MOJIYIUThCS YeTKUM (PEe3KUM) HJIN
HeueTknM (HepeskuM). M300pasure oba cirydas Ha depTeke.

8.4.37 B xaxoM cjydae BbIIIyKJIasl JITH3a MOXKET OKa3aThbCsl PACCeUBaIOIei !
Yeprex.

8.4.38 B kaxkom ciydae BOTHyTas JIMH3a MOXKET OKa3aThCs COOMPAIOINIEii?!
Yeprex.

8.4.39 Jlamia pacriojiozKeHa B OJHOM MeTpe oT cobuparoleil jun3bl. Peskoe
n300pakKeHne ee CIupaJn MojaydaeTcs Ha SKpaHe, OTCTOAIIEM OT JIMH3bI Ha 25 CM.
Berancinre onTuYecKyo CUIy JIMH3LI U JINHEHHOE yBeINIeHHe.,

8.4.40 Ilpenmer HaxoIUTCA B OJHOM METpe OT paccenBaloleil JuH3bl. V300-
parkeHue IpejiMera OTCTOUT OT JIMH3BI Ha 50 cM. BblumcnTe onTHYIECKYIO CUJIBI
JINH3bI U JIMHEIHOE yBeJIMYeHue.
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8.4.41 JleiicTBUTE/IbHOE N300ParkKeHe IIpeJMeTa, 0JIydaeMoe ¢ IIOMOIIbIO
JINH3BI, B 4 pas3a 060JIbIIe caMoro npejMera. demMy paBHa onTHUYeCKas CHJIa JIMH3HI,
ecJI IpeJIMeT HAXOJANUTCS OT Hee Ha PACCTOSHUU D cM?!

8.4.42 Muumoe nzobparkenue mpejMeTa, mojiydaeMoe ¢ TOMOIIbIO JIUH3LI, B
5 pas Oouibltie camoro npeamera. Haitiute dpoxkycHoe paccrosgHne JIMH3BI, €CJIn
IpeJIMEeT HaXOJIUTCH OT Hee Ha PACCTOTHUU 4 CM.

8.4.43 DokycHOe pacCTosHIe paccenBatomeil JnH3bl paBHO 12 cM. V300pazke-
HUe IpeaMeTa HaXOAUTCs Ha PaccTodHun 9 ¢cM oT JIMH3BL. deMy paBHO PacCcTOSHUE
OT HpejMeTa JI0 JIUH3bI?

8.4.44 Ha xakoM pacCcTOsSTHUU OT JIMH3bI ¢ POKYCHBIM pacCTOsiHreM 12 cMm
HaJI0 IIOMECTUTD IIPEJIMET, YTOOBI ero JIelicTBUTEIbHOE N300parkKeHne ObLIO BTPOe
OO0JIbIIIE CAMOIO IIpejMeTa’

8.4.45 Haiitn dokycHOoe paccTosiHme paccenBaroleil JIMH3BI, eCJIM 1300pa-
JKeHue IpejiMeTa, IOMEIIeHHOro 1nepej Helt Ha paccTodgHuu 50 ¢M, MOJIYIUI0CH
YMEHbIIIEHHBIM B D pPa3.

8.4.46 llpeamver paccMaTpuBaIOT B COOMPAIONILYIO JTUH3Y HA PACCTOSHUU 4 CM
ot Hee. [lomy4yaror ero MuNMOe n300parkeHne, KOTOpoe B O pa3 OOJIbIIE caMoro
npeaMeTa. Haiitu onTudeckyro cuty JIMH3HI.

8.4.47 DokycHOe paccTOossHNE JTBOAKOBBITYKJI0H JUH3bI 50 cM. [Ipenmer BbI-
coroii 1,2cM nomerien Ha paccrogHun 60 cMm oT JuMH3BLL. [J1e U KaKoil BBICOTHI
n300parkeHue Moy InTCs?

8.4.48 Paccrosnme mexky npeamMeroM u dkpanom 120 cMm. I'me my»kHo mome-
CTUTH COOUPAIOIILYIO JITH3Y ¢ (POKYCHBIM PacCTOsSTHUEM 25 CcM, 4TOObI Ha SKpaHe
MOJIYINIOCH YeTKOe n300pazkeHue rnpejivera’?

8.4.49 Paccrognue Mexkly cTeHOil n cBedoit 2 M. Mexk 1y HUMU TTOMEeCTUIN
cobuparornyto Jua3y Ha paccrognnu 40cM OT cBedHW, W Ha CTeHe IOJIyYINIOCh
yeTKoe n3odpazkenue ramenn. Oupejennre (bOKyCHOE paccTosiHUE JIMH3bI. Kakoe
n300parkeHue MoJIyunjioch Ha cTeHe?!

8.4.50 Ilpemmer pacrosioxken Ha paccTosiHuy 40 ¢cM OT JIMH3BI ¢ ONTUYECKOM
cusioit 2 nntp. Kak m3MeHUTCs paccTOosHIE JI0 M300PayKeHus MpeJ/IMEeTa, €C/IM €ro
NPUJIBUHYTH K JInH3€e Ha 15 cm?

8.4.51 Ilpeamer u ero mzobparkeHue HaXOJSATCs Ha paccTodgHuM L Apyr or
JIpyTra, Ipu 9TOM JIMHeitHoe yBeaundenue papHo . Haiitu dokycnoe paccrosinue
JmH3bl. PaccmoTpeTs 2 ciydas.
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8.4.52 Ha paccrostnun dy oT coduparoieii JUH3bl YCTAHOBUIIK IIPEJIMET, 10Ty~
yuB jimHeiiHoe yBesudenue 7 > 0. [Ipeaver nmepeBuHy/IM OTHOCUTEIHHO JIMH3HI,
B pe3yJibTaTe vero ypejgmdeHue crajio Iy > [7. Kyma n Ha cKOJIBKO CIHBUHYJIN
peamer?

8.4.53 /leiicTBuTe/IbHOE M300parkeHue, MOCTPOCHHOE JIMH30# ¢ (DOKYCHBIM
paccrogamneM F', HaxonuTces Ha paccrossHnn L oT nmpeamera. Ha Kakom paccrosHun
d or npejMeTa CTOUT JINH3A,!

8.4.54 DkpaH yjajieH Ha paccrosiHue L oT mcrouHuka cpeta. [lepemerast
MEYKJIy MCTOUYHUKOM U SKPAHOM JIMH3Y, MOXKHO IIOJIyYUTh PEe3Koe M300parKeHne nc-
TOYHHKA P JIBYX IOJIOXKEHUSIX, YAaJeHHBIX Ha a JpyT oT apyra. Haiitu dokycHoe
paccTogHne JUH3DI.

8.4.55 JIBa TOYEUYHLIX NCTOUYHUKA CBETa HAXOJAATCS Ha paccTosdnuu L apyr
oT jpyra. Mexay HUMHI Ha PACCTOSHUU di OT OJHOI'O M3 HUX IIOMEIleHa JIMH3A.
zobparkenne 060ux MCTOYHUKOB OKa3aJioch B ojiHO# Touke. Haiitu dpokycHoe
paccTosiHue JIMH3DI.

8.4.56 [lpeamer HaAXOAUTCA HA PACCTOAHNUN X OT HEPeHero poKyca JUH3BI, &
ero JeicTBUTEILHOE N300parKeHne Ha, PACCTOSHUN &' 0T 3aHero (POKyca, JIMH3DI.
Haiitn dokycnoe paccrognue qunassl. M npeamer, n nzobpazkenue jgaJbiie OT
JINH3BI, YeM (POKYCHOE PACCTOsIHHE.

8.4.57 BriBectn hopMy/1y TOHKOI JIMH3BI JIJIsI cobuparomieil JMH3bI, J1eficTBHI-
TEJILHOTO M300pakKeHns u JefiCTBUTE/ILHOTO ITPeIMeTa.

8.4.58 BriBectu GpopMys1y TOHKOI JIMH3BI JIJIg COOMpAIOIEil JTMH3bI, MHUMOIO
n300pazkeHns 1 JIefiCTBUTEIbHOIO IIPEJIMETA.

8.4.59 BriBecTu dpopmysry TOHKOI JIMH3bI JIJIsI PaCCerBaloIIeil JIUH3bI U J1eii-
CTBUTEJILHOT'O IIPEJIMeETa.

8.4.60 BriBectu bopMmysry TOHKOI JIMH3BI JJIs PACCEenBaIONeil JTMH3bI, MHIMO-
ro npejaMeTa u JefiCTBUTE/ILHOIO N300ParKeHMsI.

8.4.61 Cxopsiuiicst my4oK nuMeeT BuJI KoHyca. Ha myTn mydka crout codbupa-
Ioll[asl JINH3a TaK, YTO OCh KOHYCa COBIAaJaeT C IJIABHOI ONTUYECKOIl OChIO JIMH3bI.
Paccrosinre oT OT ONTHYECKOro IeHTPa JIUH3bI JI0 TOYKHU, IJIe COILINCH Obl JIy4n
B OoTCyTCTBHH cobuparoreil nn3bl, a = 30 cm. Onrudeckas cuja JIMH3bI paBHA
4 nurp. I'ne nepecekyrest jrydn?
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8.4.62 DokycHOe pacCTOAHME JIBOSIKOBBIYKJIOH JTMH3BI paBHo F'. Toueunbrii
NCTOYHMK CBeTa HAXOAUTCA Ha TJIABHONH ONTUYECKOI OCH JIMH3BI Ha, PACCTOSTHUN d OT
nee. JIunza paszpesaercs mIockocTwio BoL ['OO Ha JBe paBHbIE YacTH, KOTOPBIE
pas3BUTaIOTCA Ha PACCTOSAHEE S JAPYT OT JApyra cuMMeTpudHo oTHocuTeabHo ['OO0.
Haittn paccrosinne MeXKIy JBYMs N300PaKEHUSIMHI TOUKU.

8.4.63 Ilpeamer B Bujie TOHKOI CTPEIKI pacioioyker Bi1oyb ['OO BILIOTHYIO K
paccenBaroreit jma3e. Jmna npeamera £ qucieHHO paBHA POKYCHOMY PACCTOSTHITIO
nunsel. Hajitu juimny nsobpazkenust crpesku /. Pemutsb ¢ moMoribio hopMyJibl
TOHKOl JINH3bI.

8.4.64 OtseroM K 3ajade 8.4.53 saBisiercss d = % <1 +4/1— %) Paccmor-

perb ciaydan L = 4F; L > 4F; L < 4F. Cuenarh 4epTexK JiJisl KaykJIoro ciaydas 1
00bsICHUTD, 110YeMy pelieHne Oyaer nuMeHHo TakuM. Kakum Oyier n3odbparkenue jijis
KayKJI0r0 CIydas (mpsiMoe/ iepeBepHyToe, yBeJInIeHHOe /yMeHbIIeHHOe, JeHCTBI-
tejibHOe/ MENMOE)? [loueMy B pereHnn cTouT £, KAaKUM CUTYAIUAM COOTBETCTBYET
ILJTIOC, 8 KaKUM MUHYC?

8.4.65 VcTouHuk cBeTa HAXOAUTCA HA PACCTOSHUM 1,5 M OT 9KpaHa, Ha KOTO-
POM € TIOMOIILIO COOUPATONIEH JIMHBBI TOJTYUAIOT YBEJINICHHOE n300parXKeHne. 3aTeM
9KpaH OTOJIBUTAIOT eIle Ha 3 M U CHOBa IOJYyYaloT yBeJIUdeHnHoe m300parkeHue
nCTOYHUKa. demMy paBHBI (DOKYCHOE PACCTOsIHUE JIMH3BI U pas3Mepbl UCTOYHUKA,
ecii pa3Mep U300parkKeHusl B IIEPBOM cjydae 18 MM, a BO BTOpoM 96 MM.

3axoH CHejmyca

8.4.66 Jlyu cBera majiaeT Ha MOBEPXHOCTH pasjesia JABYX MPO3PATHBIX CPE/I
0JT yTJIOM 35° W MPeTOMJIIeTCs o, yrioM 25°. Yemy paBeH yros mpeoMIeHusd,
ecJIM JIyd TaJlaeT Ha 9Ty I'PaHUIly pasjesa moj yriaom 50°7

8.4.67 Ornpejiesure oKasaTesib MPEJIOMJICHIS CKAIINAIapa U CKOPOCTh PaCIPO-
CTpaHeHNs CBeTa B CKUINIape, eCIM M3BECTHO, YTO IPHU YTJie TMaJeHus 13 BO3/IyXa
30° yros npesiomjieHus: paBeH 45°.

8.4.68 Jlyu cera nepexoauT u3 riniepuHa B Boay. OmpeesnTe yroJl IpesoM-
Jlennd Jiyda, ecan yron najgennd pasen 30°. [Tokazarens mpesomaenus Tniepuna
pasen 1,47, a BojbI 1,33.



Bakon CHejLtmyca 56

8.4.69 Jlyu cBeta 1pu 1mepexojie u3 JibJla B BO3AyX 11aJIaeT Ha IIOBEPXHOCTH
Jbjta 1o, yruioM 15°. [To KakoMmy HampaB/IeHHIO MOIAeT 3TOT JIyd B BO3yxe?!

8.4.70 Omupejenure yroy najeHus Jiyda B BO3JyXe Ha [MOBEPXHOCTb BOJIbI,
eCJIN yTOJI MKy TPE/IOMJIEHHBIM U OTPayKEHHbIM OT ITOBEPXHOCTH BOJIbI JIydaMU
pasen 90°.

8.4.71 Omupejsesure yroj NnpeJOMJICHES Jiyda [IPU [epexojie U3 BO3J/yXa B

STUJIOBBII CIIIPT, €CJid yroJ MexKay IadaloluM W IIPpEeJIOMJICHHBIM JiydaMMU paBE€H
120°.



CrpaBouHble MaTepuaJbl

VYiaejlpHad TeNJIOEMKOCTb

BermectBo ¢, Hx/(kr °C)
Boja 4200
Bona Mopckast 4000
MouJtoko 3900
CrmpT 9TUIOBBIT (ITAHO) 2400
Jlen 2100
AmroMuHMi 900
Crekio 800
Turan 530
Keneso 450
Menn 400
JlaryHb 380
Boabdpam 130
Csuner, 130

YejibHasi TEIJIOTa CropaHus

Bemiecrso g, MJx/kr
['a3 ObITOBOI 46
bensun 42
Kepocun 40
Crupr STHWIOBBIT (9TaHO) 30
poBa cyxmue 15
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YeabHasd TeIJIOTa U TeMIepaTypa IJiaBJIeHUs

o

BemecTBo A, kJK/Kr ton,

Jlen 330 0
AmroMuHmit 390 660
Csunery 25 327

YaeabHasd TeIIoTa IIapoo0pa30BaHMSI

Bemiecrso L, x/Ix/kr
Bona 2300

Crmpr STHIOBBIT (9Tan0) 840
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I1peancaoBue

HacTrosimmit cOOpHUK 3a/iad OCHOBAH Ha 3aJadHiKaxX CO BCTYIIMTEIbHBIMI UCIIbITA-
ausmu 110 pusuke B MI'TY nvenn Baymana (2000; Imutpues, Baciokos, Ctpykos)
u MI'Y (2001; mox penaknueit Ipabosuua, Makaposa, Hecnokosa). Sajaqu nepe-
MeIlIaHbl, JI00aBJICHBbI JIPYTue 3aJadn U onpejesieHus. B riape 7 jpaHbl TUIIOBBIE
KOMOMHIPOBAHHBIE 38191 110 MEXaHUKe YPOBHSI «CJIOXKHBIX 3aja4d» u3 EI'D.

SBajiaun, cHabKeHHbIE WJLIIOCTPAIUSIMI, OTMeUeHbI 3HAKOM <) I1epe)] HOMEPOM.

Hymepamus Buga [B-1.22] cOOTBETCTBYET 3aJlaHNAM U3 KHUTN «DPusuka: cOop-
HUK 3aJad4 JJIsl ocTynaronux B By3bl», M.: Opuentup, “Cserou JI”, 2000, 160 c.
Bacrokos, Imutpues, Crpykos. Hymepariust Buga [By-1.22] cOOTBETCTBYET TOM 2Ke
kHure, nsgantoit 8 2005 romy.

Hymeparus Bujga [M-1.2.5] cOOTBETCTBYET 3aJlaHusIM 13 KHUTH «[lojgroroska
K BCTYHIUTEJIbHBIM 3K3aMeHa B MI'Y. @usukas nox pegakuueit JIpadosuda, Ma-
kaposa, Hecnokoa. OO0 «MAKC-IIpeccy, 2001. Hymepanus Bujga [My-1.2.5]
COOTBETCTBYET TOM ke KHUre, n3jlanuoit B 2010 roy.

Hywmeparust Buja [C-2.1.22] COOTBETCTBYET 3aa9HUKY «3a/1a491 110 (PU3UKE
oy, pegaxiueit O. 4. Capuenko. Mznanne Tperbe, HoBocubupck, 2008.

Hymepanust Buja [T-1.8] cOOTBETCTBYET 3aJaHUsSM U3 3aJiadHnKa [osbadapoa
st 10-11 xmaccos («poday, 16-e uzganne, 2012).

Hywmepanust Bujia [4-1.302] cOOTBETCTBYET 3aJlaHugM U3 KHUIM «MeTomaeckoe
nocodbue 1o husnKe s yIaluxcs: CTapiimX KJIacCcoB U aOUTYPUEHTOBY O] pe-
naxiueit Yemrepa. Mznanue 7-e, ucupasientnoe. Mockpa, PUIMATKHUI'A 2018,
432 c.

060 Bcex 3aMEUYEHHBIX OlleUaTKaX M OIMNOKAX IIPochba COOOINTH COCTABUTEIIIO
I10 9JIEKTPOHHOI 1o4Te sergey@lisakov. com.

HoxkymenT obnoBjeH 2021/09/05 B 20: 04.
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Kuanematuka

Onpenenenus
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Mexanuka.

Mexanuueckoe JIBU2KEHUE.
OcHoBHag 3a1a4a MEeXaHUKH.
Kunemarnxa.
MarepuaJjibHast TOUKa.
Cucrema orcyera.
TpaexkTopus.

[TyTh.

IIepemerienne.

PaBHOMEpHOE IBIKEHHE.

. nepung.

. 3aKOH MHEpPIINH.

. Cpejiasisi CKOPOCTb.

. Cpejinssi myTeBasi CKOPOCTh.
. MruoBeHHast CKOPOCTb.

. YCcKopeHwue.

PaBHnoyckopennoe JIBUKeHUE.

. HocrynarenbHoe JIBUZKEHHE.

. YTJI0Basgk CKOPOCTb.

. Ilepuomg n gactoTa obpaleHns.

. «PaBHOMepHOE» JIBUKEHHE 110 OKPYKHOCTH («YCJIOBHO-PABHOMEDHOE» ).
. HenTpocrpemuresibaoe (HOpMaIbHOE) YCKOPEHHE.

. TanrennumaJibHOE yCKOPEHUE.

. YIJI0BOE yCKOpEHHe.

. IocTynaresibHoe JIBUKEHIE.

. BpamarenbHoe nBuzkeHue.
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CpeaHsdst CKOPOCTbh

9.1.1 IlepByio MOJOBUHY BCErO BPEMEHU JIBUKEHNS aBTOMOOWIHL JIBUTAJICS CO
CKOPOCTBHIO V1, & BTOPYIO TIOJIOBUHY — CO CKOPOCTBIO Uo. HaiiTn cpeHion cKkopocThb
aBTOMOOMJIS 3& BCE BPeMs JTBUZKEHUS.

9.1.2 IlepBylo MOJIOBUHY ITyTH TEJIO IPOILIO, JIBUTAsACh CO CKOPOCTBIO V1,
a BTOPYIO — JIBUTASICh CO CKOPOCTBIO v9. HallTwm cpeHIolo cKOpOCTh 3a BpeMsi
JIBUZKEHUS.

9.1.3 [B-1.1] ABTOMOOWIBL JBUTAJICS U3 TTYHKTa A B IIYHKT B €O CKOPOCTHIO
v = 40 kMm/49, a obparHO U3 mMyHKTAa B B myHKT A €O ckopocTbio 60 KM/d.
Omnpeie/iuTh CPeJIHIOI0 CKOPOCTh Us ABTOMOOIIISI Ha BCEM ITYTH U CPEIHIOI CKOPOCTh
epeMeNIeHNs U ¢p, €CJU aBTOMOOWIL B IyHKTe B: a) MIHOBEHHO Pa3BepHYJICH
U roexaJjt Hazaj;, 6) MPOCTOsI B TeUeHNe BPEMEHHU, PABHOIO M0JIOBUHE BPeMeH!
JIBU2KeHUsT 13 yHKTa B B nyHKT A.

9.1.4 [B-1.2] BeajgHuK mpoexas MoJIOBUHY MIYTH CO CKOPOCTHIO v1 = 10 KM /4.
Jlaee TOJIOBUHY OCTABIIIETOCS BPEMEHNU JIBUZKEHUS OH €XaJl CO CKOPOCTHIO Vg =
8 KM/, a 3aTeM JI0 KOHIA IYTU — CO CKOPOCThIO v3 = 4 km/4. OnpeaennTb
CPEJIHIOI CKOPOCTH JIBUXKEHUs BCAIHUKA Ha BCEM ITyTH.

9.1.5 [B-1.3] MarepuajibHas TOUKa JIBUXKETCS 110 OKPYKHOCTHU pajuyca R =
1 M ¢ IOCTOsIHHOI JIMHEIHOI CKOPOCTbIO, COBEPIasi OMH HOJIHBII 000pOT 3a BpeMsI
T = 1c. OnpejieinTh MOJIYJIb CPEJIHEN CKOPOCTH EPEMEIeHNsT 3a 9eTBepTh (v1),
[OJIOBUHY (V9), TPH 9eTBepTH (v3) U MOJHBIH 000pOT (vy4).

P&BHOYCKOpeHHOe HpHMOHHHeﬁHOe ABHN2KEeHUNeEe

9.1.6 Tesno majtaeT ¢ HyJIE€BOI HAYAJIBHON CKOPOCTBIO U ITPOJIETAET JI0 1018
paccrostuue h. Haiitu Bpems najieHus ty,, oT HadaJla JBUKCHU JI0 HaJIeHUs Ha
110J1 1 KOHEYHYIO CKOPOCTh V.

9.1.7 Teno najiaer 6e3 HAYAJIBHON CKOPOCTH M IIPOJIETAET JI0 110J1a PACCTOSHIE

h. Haiitn Bpems najieHus ¢, OT HaYasa IBUKEHNS 10 T1a/IeHNs Ha T10J1 1 KOHETHYTO
ﬁ
CKOPOCTb V. BBIOpaTh 0Chb, COHAIIPABJIEHHYIO C ¢ .

9.1.8 Teso nmastaer ¢ HyJAeBOI HAYAJIBHOI CKOPOCTBLIO W IIPOJIETAECT JI0 I10JIa
paccrosinue h. Hepe3 Kakoe BpeMms t1 1ocje Hadajla JBUXKEHUS TEJIO IIPOJIETUT
[IOJIOBUHY paccTosinus 10 1moja? Kakyio ckopocTb vp Oyger OHO UMeTh B 3TOT
MOMEHT?
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9.1.9 Teso najtaer ¢ HyJ1€BOI HAYAJIBHOI CKOPOCTBLIO W IIPOJIETACT JI0 I10JIa
paccrosinue h. Hepe3 Kakoe Bpems t1 1ocje HadaJjla JBUKEHUSI TEJIO IIPOJIETUT
IIOJIOBUHY paccTosHust 10 1oJa?’ Kakyio cKOpocTb v OyIeT OHO UMEeTh B 3TOT
MoMeHT? BrIGpaTh och, COHAIIPABJICHHYIO C ¢ .

9.1.10 Teso OpoIIeHO BEPTUKAJIBLHO BBEPX € HAUYAJIbHON CKOPOCTBIO Uy C BhI-
cotbl h Haj nojiom. HaliTu Bpemst moJiera ty,,; OT Havdaja JIBUXKEHUs JIO [1aJIeHUs
Ha I10JI 1 KOHEYHYIO CKOPOCTb Uy.

9.1.11 Teso, HaxoIuBIIEECS HA PACCTOAHUH A OT I10J1a, OPOIIEHO BEPTUKAJILHO

BBEPX C HaYaJbHOI CKOPOCTbIO vy. Haiitu Bpems nosera o, OT HadaJia, JIBUYKEHUSI
_%

JIO TIaJIeHNs Ha T0JI U KOHEUHYIO CKOPOCTDb V. BhIOpaTh cOHAIPABJIEHHYIO C § OCb.

9.1.12 Teso GporieHO BEPTUKAJIBLHO BBEPX ¢ BbICOTHI h. HaliTn HavaJbHYIO 1
KOHEYHYIO CKOPOCTH, €CJIN BPEMH IOJIETA Loy

9.1.13 Teso OporieHo BepTHKAJIBLHO BHU3 ¢ HAYaIbHOM CKOPOCTBIO Uy C BHICOTHI
h. Haiitu Bpemst 1osieTa tyo,; OT Hada/ia ABUXKEHHS 10 MajeHns Ha M0JI 1 KOHEIHYIO
CKOPOCTb V.

9.1.14 Teso OporeHO BEPTUKAILHO BHI3 ¢ HAYAIBHOI CKOPOCTBIO U C BHICOTEI

h. Haiitu Bpemst mosiera ty,,; OT Havaja JIBUKEHUs JI0 HaJIeHUs Ha 01 U KOHEUHYIO
%
CKOPOCTb V. BBIOpaTh 0Ch, COHAIIPABJIEHHYIO C ¢ .

9.1.15 [B-1.9] Tejio OpolIeHO OT MOBEPXHOCTH 3€MJIM BEPTUKAJILHO BBEPX
¢ Ha9aJbHOI CKOPOCTBIO vg. OUpenesnTh BpeMs HObeMa tyo,, MaKCHMAJIBHYIO
BBICOTY IIOJ'beMa, h, BpeMsi JBHKeHUsI OT MOMEHTa OPOCKa JI0 MOMEHTa IaJIeHUs
tnonr 1 KOHEYHYIO CKOPOCTb TeJIa V.

9.1.16 Teso OporreHo BepTUKAIHLHO BBEPX € BHICOTHI /i HAJT MOBEPXHOCTHIO 3€M-
JI ¢ HavaJbHON CKOPOCTBIO vg. OlpenesmTs BpeMs IobeMa tyoy, MAKCHMAIbHYIO
BBICOTY TIOojIbeMa, [, BpeMs JIBUKEHUsT OT MOMEHTa OPOCKa JI0 MOMEHTa 11 IeHusd
tion M KOHEUHYIO CKOPOCTH TeJa V.

9.1.17 Pemmts 3aj2a49y 1.15, BLIOpaB coHalpaBIeHHyIO ¢ § OCh.
9.1.18 Pemmuts 3ajaay 1.15, BEIOpaB 0Ch Y O YIVIOM (0 K BEPTUKAJIM.

9.1.19 [B-1.17] Msu GporeH BepTHKAJIbHO BBEPX CO CKOPOCTHIO vy = 10 M/c.
Ha xakoit BbIcOTE CKOPOCTb Msda OyaeT BIBOe MeHbIIe vy’

9.1.20 [B-1.12] 3BYK BbICTpEJIA W IYJisi OJIHOBPEMEHHO JIOCTUTAIOT BBICOTBI
H = 680 m. KakoBa HagaJibHasi CKOPOCTb vy Iysin! BbicTpes npoussejieH BepTH-
KaJIbHO BBEPX; CONPOTHUBJIEHUE JIBUXKEHUIO YN He YIUThIBaTh. CKOPOCTH 3BYKa C
npuHATH paBHoit 340 M/c.
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9.1.21 [M-1.1.6] IlojrbemHbIil KpaH olycKaeT OETOHHYIO ILJIUTY C ITOCTOSTHHOI
ckopocthio V' = 1 m/c. Korga minra Haxomiach Ha paccTosHun h = 4 M oT
MOBEPXHOCTH 3eMJIU, C Hee yhaJl HeDOIBIol KaMeHb. KakoB MpoMeXKyTOK BpeMeH!
T ME¥KJly MOMEHTaMU, B KOTOpble KaMeHb W ILJINTa JOCTUTJIN 3eMJIu? YCKOpeHue
cBOGOJIHOTO HajleHus IpUHATL ¢ = 10 M/c?, TOMIUHON MIMTH 10 CpaBHeHuto ¢ A
npeHedpedsb.

9.1.22 [B-1.6] JlokomoTus Haxoguicsa Ha paccrosuun 400 M oT cBeTodoOpa
1 UMeJT CKOPOCTH 54 KM /4, KOrjia HAYAI0Ch TOPMOXKEHUE ¢ YCKOPEHNEM, MOJIYJIb
KoToporo pasen 0,3 M/CQ. Ha xaxom paccrosinnn ot cBerodopa OCTaHOBUTCS
JIOKOMOTHUB

9.1.23 HebombImoe Tes10 OporieHo BEPTUKAILHO BBEPX ¢ HAYAJIbHON CKOPOCTHIO
vo = 3,13 m/c. Korjia ono jrocturiio BepxHeit TOUKHU MOJIETa, U3 TOrO YKe HAuaIbHOTO
IIyHKTa C TAKOi »Ke HadaJbHOI CKOPOCThIO Opocuin BTopoe Teso. Oupejennre,
Ha KaKOM PacCTOSTHUU h OT TOYKHM Opocanus BcTperaTcs Tea. ColpoTuBiieHne
BO3AYyXa HE YIUTbLIBATD.

9.1.24 [B-1.18] [lynga, nersmas co ckopoctbio 400 M/ ¢, monaiaer B mperpajy
U IIPpOHUKaeT B Hee Ha Iiyouny 32 cMm. Haiitu yckopeHnne a u Bpemsi IBUXKEeHUS t
BHYTpH nperpajbl. Ha kaxoil ryiiyoune £1 cKOPOCTb IIyJId YMeHbIINTCS B 4 pa3a’
JIBrKeHne myJim CIYUTaTh PABHOIIEPEMEHHBIM.

9.1.25 Ilyums, nersmas co ckopocThbio 500 M/c, TOMAIAET B MEIIOK € TECKOM.
Bpems asmxkenns mysm B mecke coctapmyio 0,1 ¢. Haiture paccrosnne, KoTopoe
IyJisd MPOIILIa B IlecKe, U 3HaUeHNe YCKOPEHUs, ¢ KOTOPBIM JIBUTAJIACH ITYJIS J10
OCTaHOBKHU. BO CKOJIBKO pa3 yMeHbIIN/Iach CKOPOCTDb ITYJIM, KOTJa OHa IIPOIILIa
II0JIOBUHY PACCTOSHUSI B IIeCKe?

9.1.26 [M-1.1.2] Ilyms, nersimas co ckopocthio V' = 400 m/c, nonajaer B
3eMJITHOI BaJl U IIPOHMKaeT B Hero Ha paccrosaue £ = 20 cm. KakoBa ckopocTb
Vi mysm Ha paccTOsHUM OT TOBepxXHOCTHU 3emyn, paBHom ¢1 = 10 cm? Cuy
COTIPOTUBJIEHU, JIEHCTBYIONLYIO Ha MYJIIO B 3eMJIe, CINTATh MOCTOSHHOIA.

9.1.27 [B-1.8] 3a mnocjenaue 7 = 2¢ ¢BOOOJHO Iajaioliee TeJI0 IPOJIeTesI0
a = 3/4 Becero myTtu. CKOJIBKO BpeMeHn ty 1 ¢ Kakoil BbicOThl H majaio teao?

9.1.28 [6-1.10] Kamenn cBoboano majtaer ¢ Boicorbl H = 10 M. 3a kakoe
BpeMsI T OH IIPOiijieT mocjennne £ = 2 M ¢BOEro myTu?

9.1.29 [Era] Teso, cBOOO1HO NaIAI0IIEE C HEKOTOPOI BHICOTHI, TIEPBBII yIaCTOK
Iy TH TIPOXOJIAT 3a BpeMsi T = 1 ¢, a Takoil »ke mociegauit — 3a Bpems 7/2. Haiiure
[IOJIHOE BpeMs IaJleHus ¢, ec/in HadaJibHas CKOPOCTb TeJjla paBHA HYJIIO.
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9.1.30 Teso, cBoGOIHO Haa0IIEe ¢ HEKOTOPOil BHICOTHI M3 COCTOSHMSI IIOKOSI,
3a BpeMms T = 1 ¢ nocjie HavaJia JBUKEHUS ITPOXOJUT MYTh B 1 = O pa3 MEHbIIINII,
YeM 3a TaKo#l »Ke IPOMeXKYTOK BpeMeHU B KOHIle JiBuxKenus. Haiinure mosHOe
BpeMSI JTBUZKEHNUS.

9.1.31 Ha cKkoJIbKO IyThb, NPOIJIEHHBIN CBOOOIHO TAIAIONIIM TEJIOM B N-10
CeKYH/LY, OOJIbIIe IIYTHU, IPOIAEHHOrO B IPEIbIIYIIYIO CeKyHIy !

9.1.32 [B-1.15] TeJio, niBurasgch paBHOYCKOPEHHO, 3a MATYIO CEKYHIy OT Ha-
qaJia, JBUKEHUsT 1poxoauT 45,5 M. Onpeie/inTh MOJyJIb IIepEeMeIleHns Tea 3a O ¢
1 €ro CKOPOCTb B KOHIIE MATOM ceKyHAbl. HadaabHast cKOpoCTh Tesla paBHA HYJIIO.

9.1.33 [B-1.11] AspocTar HOTHUMAETCS ¢ 3eMJIM BEPTUKAJILHO BBEPX C YCKO-
pernem a = 2 M/ c?. Yepez 7 = 5 ¢ oT HauasIa JIBIZKEHUS U3 HErO BBINIAJ IIPEJIMET.
Ha kakyio MakcuMmaJsbHYI0 BbICOTY H mogauMeTrcs: 9ToT npeamer? Hepes Kakoe
BpeMs ty TOT IpeaMET yIaJeT Ha 3eMJII0 U KaKyl KOHEUHYIO CKOPOCTH Uy OyJleT
uMeTh 1pu 3ToM? HavabHast CKOpocTh aspocTaTa paBHa HYJIIO.

9.1.34 [B-1.14] Ilo nakJIOHHOI JIOCKE CKOJB3UT CHU3Y BBepX Imapuk. Ha
paccrosinun £ = 0,3 M OT HavaIbHOI TOYKH JIBUKEHUS ITAPUK ITOObIBAJ JIBAKIbI:
gepez t1 = 1lc u ty = 2c¢ nocie Havdaja jaBuzkeHnsi. Onpee/nTb HadabHYIO
CKOPOCTBb M YCKOPp€HUE NBUXKECHMS HIapHuKa, CHUTad €0 ITOCTOSAHHDBIM.

9.1.35 [Era] /IBurasich nMpsgAMOJIMHENRHO paBHOYCKOPEHHO, 3a BpPeMdA T TeJO
IIPOIILJIO paccTosiHue S, YBEJINUNB CBOIO CKOPOCTb B Tpu pasa. HaiiTu KoHeYHYIO
CKOPOCTb TeJIa.

9.1.36 [B-1.16] DJIEKTPOIOE3]] HAUNHAET CBOE JIBUKEHIE U3 COCTOSIHUS TOKOST
1 PABHOMEPHO YBEJIMYMBAET CKOPOCTD. IIepBhIil BaroH rporiesn MIUMO HAaOJIOAaTE s,
HEITOJBUYKHO CTOsIBIIIEIO Ha ItaTdopme y HadaJja IIePBOIO BaroHa, 3a BpeMs
71 = 10 c. 3a Kakoe BpeMs T HPOIiIeT MIMO HEero ceJbMoil Barou?

9.1.37 M-1.1.1] Ilaccaxkup MeTporouTeHa HAOIIOMaeT OTIIPaB/IeHUE MTOEe3/1a.
Haxojisich Ha mrardpopme y Hadasia MepBOro BaroHa, OH 3aMevaeT, YTO ¢ MOMEHTa
OTIIpaBJIEHNUsI 110318 9TOT BArOH IIPOIIeJ MUMO Hero 3a BpeMs 71 = b ¢. Cunras
JIBUZKEHUE 110€3/1a PaBHOYCKOPEHHBIM, HAITH, 3a KaKOoe BpeMd To MUMO IacCazKupa
[IPOIiJIeT BTOPOiIl BaroH.

9.1.38 [M-1.1.3] Ilaccaxkup, crodmuit Ha eppoHe, 3aMeTHI, YTO TEPBLIN Ba-
T'OH 3JIEKTPOIOE3/1a, TPUOJIMKAIONIEr0Csd K CTAHIINN, TIPOITIe/I MUMO HEro B TeUeHUe
t1 = 4c, a Bropoii — B Teuenue ty = 5c. Oupejie/nTh yCKOpeHue 1moe3jia @, ecjim
nepeIinnii KOHeI[ 1moe3ga OCTAHOBUJICA Ha pacCTOAHNN L = 75 M OT maccazkKupa.
JIBrzKeHne 1moes ia CUuTaTh paBHO3AME IJICHHBIM.
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9.1.39 [M,-1.1.2] B MoMeHT, Kor/ia O103/1aBIINI IIACCAXKUP BBIIIIE Ha IEPPOH
BOK3aJla, C HUM MOPaBHSIOCH HAYAJIO MPEJIITOC/IeTHEr0 BaroHa yXoIAIero moes/a.
2KeJjtast onpejiesinTh, Ha CKOJIBKO OH OIT03/1aJl, ITacCaXXup M3MepJ BpeMs tq, 3a
KOTOPOE MUMO HEro IpOIIeJI MPeJIIIoC/IeIHNN BaroH, 1 BpeMs to, 3a KOTOPOE MIMO
Hero mpoiies nocaeauit Barod. OkazaJjoch, uto t1 = 9¢, a to = 8 c. Cunras, 4T0
110€3]1 JIBUraJICsl PABHOYCKOPEHHO U JIJINHA BATOHOB OJIMHAKOBA, HATH, Ha KaKoe
BpeMsI T IaccazKup OI03/a/1 K OTXO/LY I10e3/1a.

9.1.40 [B-1.7] Paketa, 3aIyIientas BepTHKAJIbLHO, JJOCTUTJIA BBICOTHI 192 KM.
Bo Bpemsi paboThl JBurareseil ycKopenue pakeThl papHsioch 2 M/c2. CKOJIBKO
BpeMeHU paboTaJl JIBUTATE b

9.1.41 [Ers] Ha mocsieanemM KujaomMeTpe TOPMO3HOTO IIyTH CKOPOCTH I10€371a
yMmenbImiack Ha 10 m/c. Oupesenure cKOpOCTb B Hadajie TOPMOXKEHUsI, €CJII
OOIIMIT TOPMO3HOI IIyTh 110€3]1a COCTABII 4 KM, & TOPMOXKeHHe ObLJI0 paBHO3aME]I-
JIEHHBIM.

9.1.42 [Ers] MuMmo OoCTaHOBKH 110 IPsAMOIl YJIMIIE ITPOE3YKAET I'PY30BUK CO
ckopoctbio 10 M/c. Yepes 5 ¢ 0T 0CTAaHOBKU BJIOTOHKY T'DY30BUKY OTbe32KAeT MOTO-
HUKJIICT, JIBUCKYIIfics ¢ yekopenueM 3 M/c?. JeMy paBHa CKOPOCTH MOTOIMKJIICTA
B MOMEHT, KOI'JIa, OH JIOTOHUT I'PYy30BUK?!

9.1.43 [M-1.1.4] Hapymuresb npaBuj JOPOKHOIO JIBUZKEHNS MTpoOMYa/Icd Ha
aBromobmie MumMo mocta AU co ckopoctwio V) = 108 kv /4. Crycerst t1 = 20 ¢
BCJIe]T 3a HAPYIINTeJIeM OTIPaBuIca Ha MoTolukae nacrnekTop AN u, pasronsisach
PaBHOYCKOPEHHO B Tedenue ty = 40 ¢, nabpas ckopocts Vo = 144 kM /4. Ha kakom
paccrostaun S ot nocta AV nHCIIEKTOD JOTOHNT HAPYIIUTES, JBUTAsICh MOCIE
pasroHa co CKOpocTbio Vo7

9.1.44 [B-1.19] Iloe3n HaumHaeT ABUKEHHE M3 COCTOSHUSA ITOKOS U PaBHO-
MEPHO yBeJIMYUBAET CBOIO CKOpocThb. Ha mepBom KujomMeTpe oHa BO3pOC/a Ha
Awvy = 10 m/c. Ha ckoJIbKO BO3pacTeT CKOPOCTh Ha BTOPOM KujiomeTpe’?

9.1.45 [B-1.20] ABTOMOON/IbL HAYMHAET JABUKEHHE U3 COCTOSIHUS IIOKOSI M,
JBATASCH MO HPAMOIL, IPOXOANUT IEePBLI KUJIOMETP C YCKOPEeHUEeM aj, & BTOPON —
¢ ycKkopenueMm ao. I[Ipm 9TOM ero cKopocTh Ha EePBOM KHJIOMETPE YBEJIMINBACTCS
wa Av; = 10 M/c, a Ha Bropom — Ha Avy = 5 Mm/c. CpaBaute a; u as.

9.1.46 [M-1.1.5] Pakera 3almyiieHa BepTUKAIbHO BBEPX C IIOBEPXHOCTU 3EMJIH
1 Ha yyacTKe pasroHa MMesa HocTosHHoe yckopenue a = 19,6 m/c?. Kakoe Bpewmst
t najiasia paxera ¢ yckopenneM g = 9,8 m/c? nociie joctuzkennst Haubosibieil B
II0JIeTe BBICOTHI, €CJIN Ha yYacTKe Pas3roHa JIBUKEHUE MPOJI0JIZKAJIOCH B TeUeHIe
BpeMenn 7 = 1 Mmun?
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9.1.47 [M-1.1.7] Pakera 3allyliiena BepTUKAJILHO BBEPX U BO BpeMsi pabOThI
JIBUTATEIsI UMeJIa OCTossHHOe yeKopenue a = 5g. Crycts ¢ = 1 MuH 1ocjie crap-
Ta JIBUTATEh PAKETHhl OTKJIIOYWJICA. depe3 Kakoe BpeMs T IOCJe OTKII0UeHns
JIBUTATEJIS paKeTa ynaJja Ha 3eMio? COmpoTHBIICHIE BO3/yXa HE YUNTHIBATD.

9.1.48 [M-1.1.8] [lapuk OpocaloT BEpTUKAJIBbHO BBEPX CO CKOPOCTBIO V) =
5 m/c. Ilposeres paccrosinue h = 1,05 M, OH YIPyro yaapsiercss 0 MOTOJIOK U
najaeT BHU3. depes Kakoe BpeMs T TOC/e Hadaja JIBUKEHUS MapuK yIraeT Ha
110JI, €CJIN PACCTOsSTHUE OT ToJ1a JI0 noToska H = 2,25 M7 Yckopenue ¢BOOOHOIO
najleHusl IPUHATL paBHbIM ¢ = 10 M/c?.

9.1.49 [M-1.1.10] /IBa Tejia HAYaJM TAJaTh C OJHON M TOIl Ke BBICOTHI C
nntepajoM t = 5 c¢. Hepes kKakoe BpeMs T I0ocje HadaJa MajeHns BTOPOro Tejia
paccrosinne Mexkay Tejamu oyiaer d = 200 M7 Yckopenue cBOOOIHOIO I1a/I€HIs
npuHTh ¢ = 10 M/ c?, COIPOTHBIIEHNEM BO3/LyXa IPeHEOPeUb.

9.1.50 M-1.1.9] B kabune jucdra BbicoTOil H = 2,5 M, ABIKYyIIeiics ¢
yckopenueM a = 0,8 M/c?, HalpaBJIeHHBIM BHU3, ¢ BbICOTHL b = 0,5 M OT mHoJa
BEPTUKAJILHO BBEpX OpocaioT MajieHbKuil mapuk. C Kakoii HadaJbHONH CKOPOCTHIO
Uy OTHOCUTETHLHO UG Ta OPOIEH MapuK, ecIn Mocjae OPOCKa OH TOJIHAJICT TOTHO
JI0 TIOTOJIKA KaOMHDLI?

9.1.51 [M-1.1.12] zKonryep 6pocaeT BepTUKAJILHO BBEPX IIAPUKHU C OJIIMHAKO-
BOII CKOPOCTBHIO Yepe3 paBHble TPOMEKYTKN BpeMeHu. [Ipu 3ToMm naThlii mapuk
JKOHIJIEp OpocaeT B TOT MOMEHT, KOIJIa IIE€PBBIii IIapUK BO3BPAIIAETCS B TOUKY
opocanusg. HaiiTu mMakcuMmabHOE paccTosiHie S MeyK]ly IepPBbIM U BTOPBIM IIa-
PUKAMHU, eCJIN HadabHasi CKOPOCTH MIAPUKOB Uy = 5 M/c. YCKopeHue ¢BOOOIHOTO
najienus npuaaTh g = 10 M/c?. ConporusienueM Bosjyxa npeHedpeyb.

9.1.52 [B-1.13] [IBa Tesa OpOIIEHbI BEPTUKAJIBHO BBEPX U3 OJHON TOYKHU OJHO
BCJIeJT 38 JIDYTHM € UHTEPBAJIOM T = 2 C ¢ OJINHAKOBBIMU HAYAIbHBIMEI CKOPOCTSIMI
vo = 50 m/c. Hepes kaxoe Bpemst ¢y, mocie Gpocka MepBoro TeJjia i Ha, KAKOH BbICOTE
H, onn Berperarcs?

9.1.53 /[IBa Tesa majatoT JpPYT 3a JAPYIOM C BBICOTHI h ¢ mHTepBaJjoM T 6e3
HadaJbHOi cKopocTu. Haittm paccrosgnme mMexKy HUMHU depe3 27 Iocje cTapTa
1epBoro Teja. Cuurarb, 4TO K 9TOMY MOMEHTY IIepPBO€ TeJIO He YCIIeJI0 KOCHYThCH
moJia.

9.1.54 JIBa Tesa Opocun BePTUKAJIbHO BHU3 JIPYT 38 APYI'OM C BBICOTHI A C
NHTEPBAJIOM T C OJMHAKOBBIMU HadaJIbHBIMHI CKOpOCTaMU vy. HaiiTu paccrosinue
MeyKJIy HIME 9epe3 27 Mocje crapTa nepBoro Teja. CInTaTh, 4To K 9TOMY MOMEHTY
IIEPBOE TEJIO HE YCIIEJIO KOCHYThCs T0JIA.
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9.1.55 JIpa Tejia Opocuin BEpTHKAJIbHO BBEPX JIPYT 3a JPYI'OM C BBICOTBI h C
HHTEPBAJIOM T C OJMHAKOBBIMU HAYAJIBHBIMU CKOPOCTSME vg. HaliTu paccrosinme
MEXKJIy HUME depe3 27 Tocje ctapra nepBoro teja. CIuTarh, 9T0 K 9TOMY MOMEHTY
IIepPBOE TEJIO HE YCIIEJI0 KOCHYTHCS I0JIA.

9.1.56 OO Tes0 OPOCUIN ¢ BBICOTBI h BEPTUKAJIBHO BHU3 CO CKOPOCTHIO
U1, & BTOpoe OpOCU/IN U3 TOM Ke MO3UINK Yepe3 BpeMsi T BEPTUKAJJIBLHO BBEPX CO
CKOPOCTBIO Ug. OlpeesinTh PACcCTOSTHIE MEK/Iy TeJaMi depes3 47 Moc/ie cTapTa
BTOPOTO TeJIa.
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I'padbuku aBmkeHust

¢ 9.1.57 [Er3] Ha pucynke nokasan rpaduk 3aBHCHIMOCTH OT BPpeMEHH JIJIs IIPO-
eKITNH U, CKOPOCTHU Tesa. KakoBa MpoeKIys a, YCKOPEHUs 9TOT0 TeJjia B MHTepBaJe
Bpemenu ot 4 jio 8c?

¢ 9.1.58 Ha pucyske mnpejcrapiieHa 3aBUCHMOCTh KOOPAMHATHI OT BpeMeHN
JUTS TIATH pa3ubix Tes. Onmcarh XapakTep JBUXKEHUS BCEX TeJs. YKa3aTh TeJlo,
JIBUYKYIIeecsi ¢ HaubOoJIbIIell CKOPOCThIO; ¢ HaUMEHbBIIEl CKOPOCTHIO.

¢ 9.1.59 Ha pucynke npejcraBieHa 3aBUCUMOCTD POEKII CKOPOCTH OT Bpe-
MEHH JIUId ITH pas3Hbix Tesa. Onuncarh XapaKTep JIBUXKEHHUsI BCeX TeJ. Y Ka3aTb
TEJIO, JABUXKYIIEecss ¢ HAMOO/IbIINM YCKOPEHNEM; HAaUMEHbIITIM YCKOPEHIEM.

& 9.1.60 [B-1.21] Jlan rpaduk 3aBUCHMOCTH CKOPOCTH TeJa, JIBUKYIIErocs
psiMOJIMHEITHO, OT BpeMeHu. ITocTponTh rpadukn 3aBUCHIMOCTH YCKOPEHUST, ITPH-
palieHns: KOOpJANHATHI U TPOIIeHHOrO IMyTH OT BPEMEHH.

& 9.1.61 [Er3] Ha pucynke npejcrasien rpadpuK 3aBICHMOCTH MOJLYJISI CKOPOCTI
v aBTOOyCa oT Bpemenu t. Onpeenure 110 rpaduKky MMyTh, NPOIIEHHbBIN aBTOOYCOM
B mHTepBaJie Bpemenn oT t1 = 0c¢ j10 to = 50 c.
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& 9.1.62 [B-1.26] Ilo rpaduKky 3aBUCHMOCTH YCKOPEHHS OT BPEMEHH HOCTPOUTE
rpaduk 3aBUCUMOCTH CKOPOCTU OT Bpemenu. HadajibHasi CKOpOCTh paBHa, HYJIIO.

& 9.1.63 [B-1.27] Ha pucynke nokasan rpaduk CKOPOCTH TeJIa, JBUKYIIErOcs
npsimoJinHeiiHo. ITocTpouTh rpaduk ero mnepemMernieHusi 1 YCKOPEHUs, eC/Ii Tpe-

yroibauku OAB, BCD n DEK paBHBI.

& 9.1.64 [B-1.28] ['paduk 3aBUCHMOCTH CKOPOCTH OT BPEMEHU MMEET B IyTH
OKDY?KHOCTH, OIIpAaroIeiicst Ha junaMerp (cM. pucyHoK). 3Hadenusi u u T’ 3a1aHbl.
Haittu mpuparenne koopauHaTbl A,

»
¢ 9.1.65 [B-1.22] Ilo rpaduky CKOpOCTH TeJa, ABHZAKYIIe-
rocst MPsIMOJINHENHO, HAYEPTUTH T'PapUKI M3MEHEHU KOOP- a
JINHATBI U YCKOPEHHUSI. 5 N

YpaBHeHUd ABUKEHUS

9.1.66 [B-1.30] Touka japuzKeTcs 1o ocu X 110 3aKoHy & = 5 + 3t — 2t% (z —
B MeTpax). Ha KakoM paccrosiHun oT Hadasa KOOPIMHAT CKOPOCTh TOUKHU Oy/1er
paBHa HYJIIO?

9.1.67 [B-1.31] /IBmxKeHue Tejia BIOJB OCH X OIMCHIBACTCS CJIETYIOMIIM
ypasHeHueM: T = 3 + 2t + t? (z — B Merpax). Yemy paBHa cpejHsisl CKOPOCTb
JIBUYKEHHSI TeJIa 38 BTOPYIO CEeKYHIY !

9.1.68 [B-1.32] /Ipmkenne MaTepuaJbHON TOYKHU B JAHHON CHUCTEME OTCUYETA
xapakrepusyercs ypasuenusmu x = 2+ t, y = 1+ 2t (r, y — B MeTpax, t — B
cexynax). Haiitn ypasaerne Tpaekropun. [locTpouTh TpaeKTOPUIO Ha TJIOCKOCTH
XOY . ¥Ykazarb nojoxkenne Toukn 1npu t = 0, HalpaBJIeHNe U CKOPOCTD JIBUYKEHIHS.

9.1.69 [B-1.33] /Ipmkenue MaTepuabHOI TOUYKN ONUCHIBAETCH YPABHEHUSAMU
x = 10cos3t, y = 10sin3t (x, y — B canTuMerpax). OUpee/inTh CKOPOCTH 1
yCKOpeHune TOUYKH.
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9.1.70 Koopjunara Teja MeEHsIeTCs ¢ TedeHUeM BPEMEHH COIVIACHO 3aKOHY
x =4 — 2t, rjie Bce BenmdInHbl Bhipazkerbl B CU.
OmnpeJjiesiure TPOEKIUIO0 CKOPOCTH U, TOTO TeJa.
OmnpeJiesiure IPOEKINIO0 YCKOPEHUST @, JIJIst 9TOrO TeJIa.
Haittu nyTh, npoitgennsiit Tesom 3a 10 c.
HaitTu mojyb nepemertenns Tesa 3a 10 c.

A

Yemy Oyzer paBHa KoopauHaTa T Tesa depe3 10 cekyH/I mocje Havdaa, JBUzKe-
HUA?
6. Yemy paBHa KOOpAMHATA Teja Ty B MOMEHT HAJaJIa JIBUKEHIS !

9.1.71 Koopannara Tejia MeHSETCS ¢ TeUeHHeM BPEMEHU COTJIACHO 3aKOHY
y = 7+ 4t — 2t?, e Bce Besmuunbl BeIpaskensl B CU.
OnpejiesinTe Ha4aJIbHYIO IIPOCKIIUIO CKOPOCTHU Vg, 3TOIO TeJIa.
OnpejiesinTe IPOEKINIO YCKOPEHH @y, JIJIS 9TOIO TeJIa.
HYemy paBHa KOOpJWHATA TeJa 3y B MOMEHT HAvaJIa JIBUKCHUA !
[To KakoMy 3aKOHYy MeHdAeTCdA POEKIUs CKOPOCTU vy 3TOrO Tejia’
Hemy paBHa KOOpJMHATA TeJjia depe3 2 ¢ 1ocje Hadasia JBUKeHus !
Kakoe 1epemeriienne coBepiuT Tejo 3a 2 ¢?

N e

Kaxoit myThb mpoiijer Teso 3a 2 c¢?

JIBuzKenune Teji, OpONIeHHbIX TOPU30HTAIBHO

9.1.72 Tejo OpoIIEeHO TOPU3OHTAJILHO CO CKOPOCTBIO Uy ¢ BbICOThI h. Haiitu
BpeMsI 10JIeTa, JIAJILHOCTh, KOHEUHYIO CKOPOCTh, YTIOJT HAK/IOHA KOHEUHOH CKOPOCTH
K TOPU30HTY, ypaBHEHUE TPACKTOPULL.

9.1.73 Tejio OpoIlieHO TOPU3OHTAJIBHO CO CKOPOCTBIO ¥y € BBICOTHI h. Hepes
KaKoe BpeMsI BBICOTa TeJla YMEHbINNTCs BiiBoe? Kakyio ckopocTh OyjeT UMeTh TeJio
B 9TOT MOMeHT? Kakoe paccTosgnme mpoJIeTHT TEJIO 10 TOPU3OHTAJIN !

9.1.74 Tejyo OpoIIEHO TOPUBOHTATBLHO CO CKOPOCTBIO Uy ¢ BBICOTHI h. Hepes
KaKoe BpeMsi BbICOTA TeJla YMEHbINNTC B TpH pasa’ [1oj KaKuM yrjioM K TOPU30HTY
HaIlpaBJ/IeH BEKTOP CKOPOCTHU TeJjia B 9TOT MOMEHT BpemeHu! Hemy paBeH MOJLYJIb
nepeMeIienns Teja 3a 9To BpeMsi”?

9.1.75 [B-1.53] Kakyio ropusoHTaIbHYIO CKOPOCTH UMeEJI CaMOoJIeT IIpu cOpa-
cbiBaHuN Tpy3a ¢ BbicoThl 400 M, ecsin oH ynaJ Ha paccrogHuu H00 M oT MecTta
opocanus 110 ropusoHTa ! ColpoTUBICHNEM BO3/lyXa IIpeHeOpeUb.
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9.1.76 Teso Opocuin ropu30HTAIBHO € BBICOTHI /. YT0JI HAK/IOHA KOHEUHOI
CKOpPOCTH K TOpu30HTY paBeH (. HaliTn HavabHYIO CKOPOCTH Uy U JAJBHOCTD
moJiera £.

9.1.77 B mumens ¢ paccroguudg 20 M cIes1aHo JABa BBICTPeJia IIPU TOPU30H-
TaJIbHOI HaBojike BUHTOBKE. CKopocTh mepsoit mysn 100 M/c, a Bropoii — 200 m/c.
OrnpeJie/InTh paccTosTHIE MexK/1y ITPOOOMHAME B MUIIEHH.

9.1.78 TenHucucr mnogaer Msd, cooOIas eMy I'OPU30HTAJIbHYIO CKOPOCTh Ha
BbIcOoTe 2,5 M. Kakyio MUHUMAaJIbHYIO CKOPOCTh OH JIOJI?KEH COOOIINTH MAUIY, UTOOBI
MY IIpoJieTes HaJl ceTKoit BbicoToil 0,9 M, HaxojdIeiicd Ha paccTodHUN 15 M OT
TeHHucucTa?

9.1.79 C BbIIIKHN OPOIIIEH KaMeHb B TOPU30HTAJILHOM HallpaBjieHuu. Yepes
2 ¢ KaMeHb yTiaJl Ha 3eMJio Ha paccTogHnn 40 M oT ocHOBaHUS BbITKHN. Haiitn
HavaJIbHYI0 U KOHEYHYIO CKOPOCTU KaMHHI.

9.1.80 Tesio Gpocus TOPU3OHTAIBLHO, U KOHEUHAST CKOPOCTh OKa3aJ1aCh paBHA
14 m/c. CKOJIBKO BpEMEHU JJIAJICST TOJIET, €CJIH IO TOPU30HTAJN TeJIO YIAJINIOCH
oT TouKN OpocaHust Ha 4 M7

JIBu>keHne TeJji, OPOIEeHHBIX ITPOU3BOJILHO

9.1.81 Tejio H6poIIEHO CO CKOPOCTBHIO Uy MO/ YIVIOM < K ropusoHTy. Haiitn
BpeMs IO TbeMa, BpeMs MMoJIeTa, MaKCUMAJILHYIO BBICOTY, JaJbHOCTD MOJIETa, KO-
HEYHYIO CKOPOCTDL, YIoJl HaKJIOHa KOHEUHOH CKOPOCTH K TOPU30HTY, YpaBHEHUe
TpaekTopun y(x).

9.1.82 Tejio Opocuin co CKOPOCTBHIO ¥y IO, YIVIOM < K ropu3oHTy. Korma oHo
OyzaeT Ha BbIcoTE h?

9.1.83 Kamenb Opocujin 1o, yIJIOM (¢ K TOPU3OHTY, OH JIOCTUI HAMOOJIbIIEH
BeIcOoTHI h. KakoBa jganbHoCTh £ 110J1€TA KAMHA !

9.1.84 Tloj KakKuM yTJIOM K FOPU30HTY HY?KHO OPOCHUTH T€JIO, YTOOBI Jla/lb-
HOCTbD 110J1eTa ObLIa paBHA MaKCUMaJIbHON BbICOTE IO/IbeMa?

9.1.85 [B-1.46] Iloji KakKUM YIJIOM K TOPU3OHTY HY?KHO OPOCHTBH TEJIO, YTOOBI
JIaJIbHOCTD I10JIeTa ObLIa B N pa3 00JIbIlle MAKCUMAJIbHONI BBICOTHI IIOIbeMa !

9.1.86 ~[B-1.47] /IBa Testa OpoIeHbl ¢ 0JIHOI 1 TOM YKe CKOPOCTBIO O/ YIJIOM
a 1 90° — a K ropusonTy. OnpejieuTh OTHOIIEHNE HAUOOJIBIINX BBICOT 10 IbeMa
9TUX TeJI U JAJIbHOCTEH I1oJIeTa.
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9.1.87 [M-1.1.11] JIBa Tejia CKOJIB34AT HABCTpPEUy JAPYT JPYTY 1O HAKJIOHHOM
IJIOCKOCTH, COCTABJIAIONIEl ¢ ropu3oHToM yroi a = 2-107* pag. B momenr,
Korjia paccrosiane mexkay Humn S = 30 ¢M, CKOPOCTh TeJja, JBUAKYIIEroCs BBEpX,
cocTaBiisieT v = 5 cM/c, a CKOPOCTb TeJia, JABUZKYIErocss BHU3 — vg = 1,5 cm/c.
Kakwne iyt S7 u So npoiiayT Tesia JJo MecTa BCTpedn! YCKopeHue cBOOOHOIO
naJjieHnst IpuHATh ¢ = 10 M/c?, TpeHueM TeJl o II0CKOCTh HpeHebpeyD.

9.1.88 Teso Gporero co ckopocTbio vy = 50 M/c mom yrimom o = 45° K
ropuzoHTy. Ha Kakoii BbicoTe h OyzeT Tejo B TOT MOMEHT, KOTJla €ro CKOPOCTb
OyJjieT HampaBJjeHa 1o yrioM ¢ = 30° K TOpu3oHTy?

9.1.89 /IBoe Opocator npyr Jpyry mMsgd. OT 0JJHONO UTPOKA K JAPYTOMY Msd
Jgetut Bpemst 7. Ha Kakyro MakcUMa/IbHYIO BBICOTY MOJIHIUMAETCS M!

9.1.90 Ilymka u 1nejab HAXOIATCA Ha OJIHOM YPOBHE Ha paccTodgHum 5,1 KM
JPYT OT Jpyra. 3a KaKoe BpeMsi CHAPsLJl ¢ HAda IbHOM CKOpocThio 240 M/c gocTHrHET
ey’

9.1.91 Teyo 6pocun O CKOPOCTHIO ¥ O], HEU3BECTHBIM yTJIOM K FOPU30HTY.
HaiiTu ckopocth v1, KOrja TeJjo JOCTULJIO BbICOTHI h.

9.1.92 Teyo Opocnin co CKOPOCTHIO vy T0JT HEM3BECTHBIM YIJIOM K TOPU30HTY
¢ BeIcOTHI h. HaiiTn KOHEIHYI0 CKOPOCTh Ux B MOMEHT IaJeHIs Ha 3eMJIIO.

9.1.93 Teso, OporeHHOE ¢ HAYaIBHON CKOPOCTBIO Uy MOJI YIJIOM K FOPU30HTY,
IIOJIHAJIOCHh Ha, MaKCUMaJIbHYI0 BbicoTy H. OnpeneuTh CKOPOCTD JIETAIIEr0 Teja
Jepes BpeMsd tp 1mocJie Hadaja JIBUZKEHH.

9.1.94 Teyio Opocu/n 10/, HEU3BECTHBIM YIJIOM K TOPU30HTY CO CKOPOCTBIO V.
Yepes Bpems t1 cKOpOCTDH cTasia paBHa v1. HailTn MakcuMaabHyIO BHICOTY MOIbEMa,
Tesa.

9.1.95 Teso 6pocuii co CKOPOCTBIO Vg = 25 M/ ¢ 0 yIJIoM K ropu30HTY. OHO
JIOCTHUIJIO MaKCHMAaJIbHON BBICOTHI Yepe3 BpeMsi T, mnpoJjereB paccrogune L = 30 M
110 ropu3oHTau. demy paBHO BpeMms T7

9.1.96 Teno Opocum O YyIJIOM K TOPU30OHTY. depe3 BpeMs T BepPTH-
KaJlbHag cocTaBJIdIolas ero 10JIHOi cKopocTH Oblia pasHa v, HaiiTu naiabnoctsb
OJIETA.

9.1.97 C Kakoii CKOPOCTHIO vy MUHA JIOJI?KHA BBLJIETETb U3 MIUHOMETA, ITOOBI
OPA3UTh PAKETY, CTAPTYIONIYIO B MOMEHT BLICTPEJIa ¢ YCKOPEHUEM @ Ha PACCTOSTHUH
¢ or munometa? CTBOJI MUHOMETa HAKJIOHEH Ha YTOJ (¢ K TOPUBOHTY.
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9.1.98 BricTpes n3 MUHOMETa MPOU3BOJUTCA B TOT MOMEHT, KOIJIa CAMOJIET
CO CKOPOCTBIO U, IIPOJIeTaeT TOYHO HaJ HUM Ha BbicoTe h. C Kakoil MIHIMAJILHOM
CKOPOCTBIO Uy M TI0JI KAKUM YIJIOM HYXKHO ITPOM3BECTU BBICTPEJ, YTOOBI MUHA
moraJia B caMoJjier?

9.1.99 [B-1.49] Iloy KaKUM yTJIOM (¢ K TOPU3OHTY JIOJIZKEH OBITH HallpaBJieH
CTBOJI OpPY/iUsi, YTOOBI MOPA3UTh IIeJIb Ha BbicoTe H 1 Ha paccTossHuU S OT OPY/Ius
(o ropuszonTann)? HavaibHast CKOPOCTb CHapsijia .

9.1.100 [B-1.48] U3 Gpan/icroiita (IIaHT ¢ METAJLITIECKIM HAKOHEUHUKOM ),
PAaCIIOJIOKEHHOTO OKOJIO MTOBEPXHOCTHU 3EMJIN, BBIPHIBAETCI CTPYSA BOJBI CO CKO-
pocTbio vy = 10 M/c. BpaHacroiT MeIJIeHHO BpaIaeTcss BOKPYT BePTUKAIBHO
ocr. OJIHOBPEMEHHO C 9TUM MEHSETCS yroJl ero HakjoHa K 3emsie. OupeaennTb
MaKCHUMAJIbHYIO ILIOIIA/Ib, KOTOPYIO MOYKHO IOJIUTh 9THM OpaH/ICIIONTOM.

9.1.101 Hebosbiioii kamMeHb OPOCUJIN TaK, YTO IOJTHOE BpPeMsl JIBUYKEHUS
PaBHO tyoy. [Ip 9TOM MaKcuMaJbHAsT CKOPOCTh KaMHS 3a BpeMsl I10JIeTa, 0Ka3aJjach
B JIBa pasa 00JIbIle MUHUMAJILHON cKOpocTn KaMudA. HafiTn gaabHocTh moJteTa.
CorlpoTuB/IeHIEM BO3/lyXa IIpeHedpeyb.

9.1.102 KameHnb, OpOIIEHHBI 110]] HEM3BECTHLIM YIJIOM K FOPH30HTY, yIIaJl Ha
3eMJTIO Yepes 2 ¢. Hemy paBHa JaJIbHOCTH I10JI€Ta KaMHSI, €CJIU 38 BpeMsl 0JIeTa
ero MaKCHMaJIbHasg CKOPOCTb ObliIa BIBOE OOJIbIle MUHUMAJILHOI? YcKopeHue
cBODOJTHOTO TajieHnst puHATHL g = 10 M/ 2.

9.1.103 Kamenb 6pocuiin ¢ HEKOTOPOII BHICOTBHI CO CKOPOCTBIO V), HAIIPaB-
JIEHHOI TI0JT YTJIOM < K TOpu30HTY. [Ipuzemimicsa kaMenb yepe3 BpeMs 7. Haiitu
MOJLYJIb TIepeMeIeHNsT KaMHS OT MOMEHTa OpocaHusl JIO MOMEHTa ITPU3EMJICHMUS.

9.1.104 [B-1.52] Teso 6poreno o yriioMm o = 60° K TOpU30HTY € HAYAILHOI
ckopocThio vy = 30 M/c. OnpegeuTb BeJIMInHy ¥ CKOPOCTH U YTOJT HAK/IOHA Tpa-
eKTopun [ 10 OTHOMIEHUIO K MOpu30HTY depe3 7 = 0,5 ¢ mocjie Hadas1a JIBUZKEHIHS.

9.1.105 [B-1.54] C Gepera o3epa BbicoTOit H Opoliien 1moj1 yIJioM & K TOpH-
30HTY KaMeHb C Ha4daJbHOH CKOPOCTBIO vy. depe3 Kakoe BpeMsi ty U Ha KaKOM
paccTossHIE S OT MecTa OPOCKa 110 TOPU30HTAIN KaMeHb yiajeT B Bojay? Kakyio
CKOPOCTh U OH OYJeT MMETh B MOMEHT IaJIeHus1 !

9.1.106 C oOpbIBa 1OJ] YIVIOM (¢ K TOPU30HTY OPOCHIN KaMeHb CO CKOPOCTBIO
vo = 6 M/c. CKOJIbKO BpeMeHU KaMeHb HAXOJUJICS B [OJIeTe, eC/Ii ero KOHeTHas!
CKOPOCTB cocTaBuIa 8 M/c n Oblta HanpasseHa moj yriaom 90° — av K ropu3oHTy?
ConpoTupjieHneM BO3J1yXa IIpeHeOpedb.
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9.1.107 Kamenb 6pocu/ii ¢ HEU3BECTHOMN BBICOTHI CO CKOPOCTBIO U 110 YIJIOM
« K TOPU30HTY. YeMy paBeH MOJLy/Ib IepeMelleHns, eCIu JI0 MecTa IaJIeHIsT OH
JleTes1 BpeMsi 77

9.1.108 C obpbiBa OpoCH/IN KaMeHb I10Ji HEU3BECTHBIM YIJIOM (¢ K TOPU30HTY
C HAYAJIbHON CKOPOCTBIO vy = 6 M/c. [Ipusemituiics oH, umesi CKOpoCTb v = 8 M/c,
HampaBeHHyto 1101 yriioM 90° — o Kk ropusonTy. HaliTu BpeMs moJeTa.

& 9.1.109 [Ers] Us Touku 1 ¢BoOOIHO aIaeT TeJIo.
OIHOBpeMEHHO U3 TOUYKU 2 I10J], HEKOTOPBIM YIJIOM (¥
K TOPU30HTY OpOoCaroT JPyroe Tejo Tak, 9To 00a Tesa
CTAJIKHBAIOTCS B BO3JyXe B TOUYKE 3 (CM. PHCYHOK).
PaccauraiiTe yroJ, 1moji KOTOPbIM OBLIO OPOIIEHO Te-
70 w3 Touku 2, ecou H/{ = v/3. ComporusieHnem
BO3JIyXa IIpeHeOpedb.

9.1.110 [B-1.55] Teyio GpoIIeHO 10 YIVIOM (v K N'OPU30OHTY C HadaJbHOI
CKOPOCTBHIO vy. [Ipn 9TOM Ha Tes10 JieificTBYeT MOy THBIN TOPU30HTAILHDLIN BeTep,
coo0I1Iast eMy IoCTOsTHHOE yeKopenue a. Hafitu Bpems moJiera, HanbOoIbIMYIO BHICOTY
1 JTIaJIbHOCTD IIOJIeTA.

9.1.111 [M-1.1.15] YesoBek OpocaeT KaMeHb depe3 3a00p BbicoToit H = 2,5 M.
Ha kakoe MaxcuMmasibHOE paccTosiHue S OH MOKeT OTOHTH oT 3abopa, ecim OPOCOK
POM3BOJINTCS C BBICOTHI b = 2 M OT TIOBEPXHOCTHU 3€MJIU CO CKOPOCTBIO vy = b M/c

o yrioM « = 45° K ropusoHTy?! YcKopeHne cBOOOIHOIO IaJeHUsI IMPUHATD
g=10m/c

9.1.112 [M-1.1.17] CHapsiji, BbIETEBIINI U3 MYITKK 110]1 yIJIOM a1 = 15° K
rOPU30HTY, aJjlaeT Ha paccrognnu L = 5 kM. Kakoit Oyjer jaabHOCTD MoJieTa
cHapsiga Lo 1ipu yriie BblIeTa g = 45°7 ColpoTupieHneM Bo3ayXa IpeHeOpedb.

9.1.113 Ha nexoTopoii Ij1aHeTe ycKopeHue cBoOO0IHOro najlelus ¢ Halpasjie-
HO T10JT YIJIOM (¢ K TOpI30HTY. [lo1 KaKiM yrjioMm K TOPU30HTY U ¢ KaKOi HavaIbHO
CKOPOCTBIO HY?KHO BBIITYCTUTL CHAPSIJT JIJI TOTO, 9YTOOBI OH ylaJl Ha paccTodnun L
OT OPY/IUsi, He UMesi TOPU30HTAJILHO COCTABJISIIONIEH CKOpocTH?

9.1.114 [M-1.1.19] Ilymka nemaer nBa BbicTpesa ¢ nHTepBajgoM 7 = 10c.
Kakum Oyjier paccrosguue £ MexKly cHapsiJlaMi CITyCTsl BpeMsi ¢ = T I0CJie BTO-
poro BeicTpesia? CkopocThb cHapsijia pu BeicTpesie vy = 300 M/c, cTBOJI MyHnIKu
HalpaBJieH 1o yrjioM o = 60° K ropusoHTy. YCKOpeHue CBOOOIHOIO I1a1CHIUSI
IpUHATL ¢ = 9,8 M/c?, ciTy CONPOTUB/ICHNs BO3/yXa IIPU JBUKCHUN CHApSJIa He
VUUTBIBATD.
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9.1.115 M-1.1.22] C BepiuHbI X0JMa OPOCUIN KaMEHb I10J] YIJIOM K T'OPH-
30HTY €O CKOpOCThIO vy = 10 M/c. B MOMeHT mnajieHnst KaMHsI Ha CKJIOH XOJIMa
BeJIMUMHA yTJIa MKy HallpaBJIeHeM CKOPOCTU KaMHS 1 TOPU30HTOM COCTABUJIA
£ = 60°, a pasHOCTb BBICOT TOYeK Opocanms u mnagennst Ah = 5 m. Haiitu yroa o
MeZK/ly HallpaBJIeHNeM HadaJbHOM CKOPOCTH KaMHS V( U TOPU30HTOM. YCKOpEHUe
cBOGOJIHOTO Ta leHus IpUHATH g = 10 M/c?.

¢ 9.1.116 [B-1.57] U3 Munomera BegyT 0OCTpeI Iie- y

JIN, PACIOJIOZKEHHON Ha cKJioHe ropbl. Ha kakoMm pac- 4
crosiiun £ = OA or MmuHoMeTa Oy/IyT IMajaTh MUHBI,
ecJIm yrojl HakJoHa ropel a = 30°, a yroja HaKJO-
Ha cTBOJIa Munometa 3 = 60°7 Havanbuasi ckopocth Q b2

MUHBI V).

¢ 9.1.117 [B-1.58] Ha rope ¢ yriom Ha-
KJIOHA (v K TOPU30HTY OpocaioT Msd ¢ Ha-
JaJIbHON CKOPOCTBIO ¥y HEPIEH UK YJISIPHO
ckJiony ropul. Haiitu Bpems mosiera Msiua.
Ha kakoM paccTostHuu oT TOUKH OpOcaHust
yHajer Msid?

¢ 9.1.118 [My-1.1.7] Hlapuk, 6pomiennsiit u3 Toukn A 1o yriiom o K rOpu30H-
Ty, B TOUKe B, jexKameil Ha 0J{HOIl TOPU30HTAIN ¢ TOUKON A, yrapsieTcs o rIaIKkyio
ILJIOIIA/IKY, HAKJIOHEeHHyIo K ropu3oHTty. Ilocse ypy-
roro yjapa Iapiuk BO3BPAIIAETCs B UCXOIHYIO TOUKY

A, sarparus Ha noser B k = v/3 pa3 MeHblee BpeMs. 4 4% B
Haittu yros «, 1o KOTopbIM TejI0 ObLI0 OPOIIeHO 13 TOYKN A.

¢ 9.1.119 [B-1.50] Kakoe paccTosiHne 10 ropu30HTAJIN
IPOJIETUT MsId, OPOIIEHHBIIT cO CKOpocThio vy = 10 M/c 1o/
yrioM a = 60° K TOpUBOHTY, €CJIi OH YJIAPUTCS O TOTOJIOK?
Bricora notosika h = 3 M, yaap yupyruii. ColnpoTuBjieHneMm
BO3JIyXa IpeHedpeyb.

9.1.120 Yupyroe TeJjio CBOOOJHO ITaJlaeT Ha ILJIOCKOCTh, HAKJIOHEHHYIO I10/1
VIJIOM (v K TOPU30HTY, IIpoJieTeB paccrosinue h. Yepes Kakoe Bpemsl IPOU30ii1eT
BTOPOE coyjapeHune Teja ¢ 10ckocTbio? Ha KakoM paccTosiHum Jpyr OT JApyra
HAXOJISATCS MECTa, IIePBLIX ABYX YIapOB?

9.1.121 [B-1.59] Mstu, 6porennblii co ckopocTbio vy = 10 M/c moj, yriom
a = 45° K TOpPU30HTY, yAapseTcss O BEePTUKAJLHYIO CTEHY, HAXOIANLYIOCS Ha
paccrognuun S = 3 M or MecTa Opocka. OnpeneauTb MOLY/IbL U HAIIPABICHUE
cKopocTH Mstda (v 1 yroJi ) mocje yjaapa. Yaap CIuTarbh abCoMIOTHO YIIPYTHM.
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& 9.1.122 M-1.1.18] Teso mayaer ¢ BuicoTsl H = 2 M 6e3 HaYaILHONR CKOPO-
cru. Ha Broicore h = 0,5 M HaJ 3eMJjIeil TeJI0 UCIBIThIBAET abCOIIOTHO YIIPYIUii
yiap 0 3aKpEIIeHHYIO ILIOMAKY, HAKJIOHEHHYIO 10/ YoM 45° K TOpU30HTY (CM.
pucyHoK ). Haiitu nambHOCTD TIOSTETA Testa L.

¢ 9.1.123 [M-1.1.20] Bpycok cockasb3biBaeT 6€3 TpeHus ¢ HAKJIOHHOM 1JI0CKO-
CTHU BBICOTON A = 1 M U ¢ yIJIOM IpW OCHOBaHUU v = 45°, & 3aTeM CBOOOJIHO T1aIaeT
Ha 110J1 ¢ BbicoTbl H = 1 M (cM. pucyHok). Haiitu yrost § Mexx 1y HalpapjieHneMm
CKOPOCTHU U BEPTUKAJIBIO B MOMEHT yjiapa Opycka o 1oj1. CornpoTuBieHneM BO3/LyXa
npeHedpedb.

& 9.1.124 [M-1.1.21] [lapuk 6pocaroT ¢ balmH BoicoTol h = 4,9 M 1o yriioMm
a = 30° K ropusoHTy co ckopoctbio Vy = 7 m/c. Ilpn majenun Ha 3emit0
APUK YIIPYTO yAapgeTcs O HAKJIOHHYIO ILJIOCKOCTb M BO3BPAIIAETCA B TOUKY
OpocaHusI 110 TOiT 2Ke TpaeKkTopuu. Kakoit yros  cocrapjsieT HaK/JIOHHASI ILJIOCKOCTD
¢ ropusonToM? YcKopenne cBob0HOr0 HaeHust IpuHaTh g = 10 m/c?.

9.1.125 [M-1.1.14] M4 OpoIlleH ¢ MOBEPXHOCTHU 3eMJIN T10J1 YIJIOM @ = 45°
K TOPU30HTY C HAYAJIBHON CKOPOCTHIO v = 10 M/C B HapaBJICHUN BEPTUKAILHOM
CTEeHKH, paccTosinne 10 Kortopoii £ = 7 M. Ha kakoii BbicoTe h Mad yrapuTcst o
creHky?! ConpoTuB/IeHIEM BO3/yXa IIpeHeOpeyb.

9.1.126 [B-1.56] HeboJibIoe Te0 CKOIB3UT €O CKOPOoCcThio v = 10 M/c 1o
IOPU30HTAJILHOM IIJI0CKOCTH, Tpub/MzKasch K menn. Llens odbpasoBana aByMs
OTBECHBIMI HapaJlJIeTbHBIM CTEHKaMM, Haxo/dmumMucs Ha paccrogunu d = 0,05 M
Japyr ot jgpyra. Luybnna memn H = 1 M. CKoIBKO pa3 yJlapuTcst TeJI0 O CTEHKH,
IpeXK/ie 9eM yIaJerT Ha JIHO? Yaap 0 CTeHKY abCcoJoTHO yupyruit (mpu yaape
MO/TyJIb CKOPOCTU He MEHsIeTCsl U yTOJT OTPayKeHHs PABEH YIUIy TTaJICHHsI ).

9.1.127 CryneHbKu JIECTHUAIIBI UMEIOT OJIMHAKOBYIO BBICOTY A, HO PA3HYIO JIJIH-
ny. [lapuk, mymneHnblii TOpU30HTAIBLHO ¢ BepXHEl CTYNEHbKN, YIPYTO yiapaeTcs
0 Kpaifl Kax 10l ciemyroreit cryrnenbku. HaiiTu jgiuHy n-oif cTyIeHbKH.
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9.1.128 I[Ilapuk majiaeT ¢ HEKOTOPOIl BHICOTHI Ha HAKJIOHHYIO IJIOCKOCTH U
VIIPYTo oTpazkaeTcs oT Hee. [Ipu 9ToM paccTosHne MeK 1y TOYKaMU MepPBOIO 1
BTOPOI'O yJlapaMy Iapuka o IJIOCKOCTh paBHO 10 cM. KakoBo paccrosgHue mMexy
TOYKaMU JIEBATOTO M JIECATOrO y/IapOB MMAPUKa O MJIOCKOCTH?

¢ 9.1.129 M-1.1.23] Majpuuk 6pocaeT M9 B HalpaBJIEHUH BEPTUKAILHOI
CTEHBbI TaK, 9TOObI MsI4, OTCKOYUB OT CTEHBI, yIaJ TOYHO

Vo K ero HoraM. KakoBa 10/2kHa ObITh HadaJjibHasl CKOPOCTH
A Msga V{y, eciim OPOCOK MPOU3BOUTCS € BBICOTHI h = 1,5 M
oz, yriiom « = 45° kK ropusonty? PaccrosiHue oT MabanKa

JI0 CTeHbl £ = 6 M. Yap Md4da O CTEeHY CUUTaTh abCOFOTHO

le—— ¢ ——f  YIPYTHM, YCKODEHIE CBOOOIHOIO NAJIEHNs IPUHATH § =
10 m/c?.

& 9.1.130 [M-1.1.24] MaJjileHbKuii mapuk majaer ¢ BbICO-
Tel h = 50 ¢cM Ha HaKJOHHYIO IJIOCKOCTb, COCTABJIAIONIYIO
yros a = 45° ¢ ropmzontom. Haiitu paccrosame S Mex 1y
TOYKAMHU MIEPBOT'O U BTOPOTO COYJApEeHMil MapuKa ¢ HaKJIOH-
HOIT T10cKOCTRIO. Coylapenns: cauTaTh abCOTIOTHO YIIPYTH-
MU, COIPOTUBJIEHNEM BO3JIyXa ITPEHEOPedb.

9.1.131 MaJtenbkuil mapuk, OPOIIEHHBIH O] YIJIOM ¢ K TOPU3OHTY C Ha-
YaJIbHOI CKOPOCTBIO Vg, VAAPUJICSI O BEPTUKAJIBHYIO CTEHKY, JBUXKYIILYIOCST €My
HaBCTPEUY C FOPU30HTAJILHO HAIIPABJICHHON CKOPOCTHIO U4, 1 OTCKOYW B TOUKY, U3
KoTopoii 6611 OporreH. OnpejiesuTe, Yepe3 Kakoe BpeMs 1ocje OPocKa, IIPOU30IILIO0
CTOJIKHOBEHIE ITapUKa CO CTEHKOM. ¥Yiap cuuTaTh abCOIOTHO YIIPYTHM.

9.1.132 Masibuuk Gpocaer Msd cO CKOpOCTbIO vy = 10 M/c mop yryiom B
a = 45° B CcTOpOHYy CTeHbI, CTOsl Ha paccrosinnu ¢ = 4 M or Hee. Ha kaxom
PACCTOSITHUN OT CTEHBI JOJIZKEH BCTATh MAJIBINK, YTOOBI MOMMATL MsI4? Yaap Msda
O CTEHKY CUNUTATh aOCOJIIOTHO YIIPYTHM.

9.1.133 Mgy najgaeT ¢ BHICOTHI 2 M Ha TJIOCKOCTh, HAKJIOHEHHYIO TOJT YTJIOM
30° k ropuzonty. Ha kakom paccTossHum oT MecTa NajeHns OH BTOPOIl pa3 ynaJjer
Ha 110ckocTh? CTOJIKHOBEHNE abCOTIOTHO YIIPYTOE.

9.1.134 /lanbHOCTD I0JIeTa OPOIIEHHOTO IO/ YIJIOM K FOPU30HTY TeJia paBHA
10 m. Tlog kakuMm yrjioM K FOPU30HTY C TOH Ke HadabHONW CKOPOCTHIO HAJ0
OpocuTh TEJI0, YTOOBI JAJBLHOCTD I10JIeTa ObLIa paBHa b M7

9.1.135 HauaJibHasi cCKOPOCTH OPOIIEHHOT'O II0J, YIJIOM K IOPU30HTY TeJIa
pasua 10 m/c. Hepes 0,5 ¢ ona crana pasua 7 m/c. Ha Kakyo MakcuMaJbHYTO
BBICOTY TIOJIHSAIOCH TEJIO?
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9.1.136 TeJio 6poreno ¢ 3emuin 1o, yriom 60° K ropuzonty. Yepes 4 ¢ cko-
POCTh TeJia OKazaJjach HalIpaBJieHHO o1 yriioMm 30° K ropuzonTy BHU3. Haiitn
BpeMs T0JIeTa TeJla.

9.1.137 Ha kakoe MakcuMaJIbHOE PACCTOSHIE MOXKHO OPOCUTH MAY B CIIOPTHUB-
HOM 3aJie BeicoTolt H = 8 M, ec/in Hada/ibHast cKopocTh Msida 20 m/c? Pacemorpers
ciaydait Hy = 15 M.

9.1.138 Ilo ropmszoHTaILHON TOBEPXHOCTH C MOCTOSHHON CKOPOCTBHIO €JIeT
TeJIeXKKa, BEPXHsIS TJIOCKOCTH KOTOPO HAKJIOHEHA K TOPU3OHTY MO/ YIyioM v = 15°.
Ha Tenexky ¢ BbicoTbl H = 15 M 06e3 Hava/IbHOI CKOPOCTH I1a/laeT MaJCHbKUI
mapuk. [Ipu Kakoit cKOpoCTH TeJIeXKKH MIapuK I0c/ie YIPYToro CTOJTKHOBEHUS
C TEJIEXKKOI yIajieT Ha Hee B Ty Ke TOUKy! ByjyT jin nocsenyiomniue najieHms
ImapuKa TomaIaTh B Ty »Ke TOUKy? BbicoToil Tejekkn npeneOpedb, CKOPOCTh
TeJIeKKU B pe3yJibTaTe aJeHus MapuKa He MeHSeTCs.

9.1.139 TopusoHTAJIBHO JIETAUI MIINK aOCOIOTHO YIIPYTO OTParXKaeTCst OT
HAKJIOHHOI 1ytockocTn B Touke A. [Ipn Kaknx 3Ha9eHNsIX yIyia HAK/IOHA IJIOCKOCTH
(v OH OIISITH ITOIAJIET B TOUKY A7

9.1.140 [lap, ckaTbIBasgCh ¢ JIECTHUIILI, UMeJT HAUAJIbHYIO TOPU30HTAILHYIO
ckopocTh b M/c. Bricora n mupnna Kax1oii crynenbkn pasabl 0 0,5 M. O Kakyto
110 CUETY CTYIIEHbKY Iap YJIapUTCs BIEpBbIe?!

9.1.141 [B-1.51] B noroJsike momemieHusi IpojeaHbl JIBE JIbIPbl HA PacCcTo-
aaun L apyr ot jpyra. Msad HaxoauTcs Ha PACCTOIHUU @ OT MEePBON JIBIPHI 110
ropusonTa/in. [1ojl KaKMM yIJIOM ¢ K TOPU30HTY HY?KHO OPOCUTH Msd, 4TOOBI OH
mpoJieres1 yepes3 obe Abipbl! Boicora motoska h.

9.1.142 C kaxoil MUHIMAaJIBLHON CKOPOCTHIO HEOOXOANMO OPOCUTH MY, UYTOOBI
OH IIepeJsieTesI Yepe3 JIOM BbICOTO 25 M 1 mupuHoit 12,5 m?

9.1.143 Ilox KaKuM HAUMEHBINM YTJIOM K TOPU30HTY HAJI0 OPOCUTH MU, UTO-
ObI OH IIpoJIeTeNT Yepe3 DackeTOOILHOE KOJIBIIO CBEpPXY, He 3aJeB ero? Pannyc Msiua
r, pajguyc Kojblia R = 27, BbICOTa KOJIbIla HaJl TOJIOM 3 M, DacKkeTOOIMCT Opocaer
MSIY C BBICOTBI 2 M, HaXOJIgCh Ha PACCTOSHUU D M OT KOJIbIla 10 TOPU30HTAJIN.

9.1.144 Teno Gporreno ¢ 06pbIBa CO CKOPOCTBIO Vg IO/, YIJIOM (v K TOPUBOHTY.
Yepes kakoe BpeMs HalIpaBJIEHHE CKOPOCTU Tejla CTaHeT IepHeHINKY/IsPHbIM
HAIIPaBJIEHNIO HAYAJIBHONW CKOPOCTH !

9.1.145 Tejio OpoOIIEHO CO CKOPOCTBIO Uy IO, YIVIOM (¢ K TOPU30HTY. Hepes
KaKoe BpeMsl PaJilyc-BEKTOP TeJsa, IPOBEJIEeHHbIN 13 TOUYKKM OpOCAHMsI, 1 BEKTOP
€ro CKOPOCTH Oy/IyT HePHeHIUKY/ISIPHbI?



Kunemaruka BpalllaTe/IbHOI'O JIBUXKCHIST 80

9.1.146* Ilog KaxuM yrjioM K FOPU30HTY HEOOXOAUMO OPOCUTH KAMEHD, YTOObI
OH BCe BpeMsl VAAJISIICA OT TOUYKN OpocaHus?

9.1.147 JIBa Tesa Oporensbl ¢ 3emin mox yriaamu « = 30° u S = 45° K
FOPU30HTY M3 OJIHON TOYKU. KakoBO OTHOIIEHUE COOOIIEHHBIX MM HadaJIbHBbIX
CKOPOCTEIl, ecjiu Tejia yIaJan Ha 3eMJ/II0 TaKyKe B OJHOI TouKe?

9.1.148 Tejio Gporero co ckopocThio vy = 20 M/c nox yriom a = 60°
K Topus3oHTy. HaliTn KoopAamHaThl TOUEK TPacKTOPUM Tejla, B KOTOPBIX BEKTOP
CKOPOCTHU COCTaBJIAET C TOPU30HTOM yTOJI (p = 45°.

9.1.149 C Bepmunbl ropbl OpocaloT KaMeHb 1o/ yriioMm « = 30° K TOPU30HTY.
OrnpejiesnTh HAYAJIBHYIO CKOPOCTH KaMHsI, €C/IM OH yIaJ Ha paccrosauu 20 M oT
TOYKHN OpocaHus. ¥YT0JI HAKJIOHA ropbl K ropu3oHty [ = 30°.

9.1.150 U3 mymku BBITYCTUIN TTOCTEI0BATEBHO 2 CHAPSAA CO CKOPOCTHIO
vo = 250 Mm/c: mepBbIii o yriom ay = 60°, K TOPU30HTY, BTOPOI MO YIJIOM
ay = 45° (asumyT oauH u TOT 2ke). HaiiTu nHTEpBa BpeMeH! MeKJIy BBICTpEJIaMN,
[P KOTOPOM CHapsIbl CTOJIKHYTCS JAPYT € JIPYTOM.

Kunemartuka BpaliaTeJIbHOI'O JBU2KE€HIN A

9.1.151 [B-1.61] MunyTHas cTpesika B 3 pa3a jimHHee ceKyHHOi. HaiiTn
OTHOIIIEHNE JIMHEHHBIX CKOPOCTEl KOHIIOB CTPEJIOK.

9.1.152 [B-1.62] JIuneitHag CKOPOCTH TOYEK OKPYKHOCTU BPaIaIONIErocs
JIMCKa paBHa v1 = 3 M/c, a To4eK, Haxoadamuxcst Ha 10 ¢M OJIiKe K 0CH BpalleHus,
v = 2 M/c. CKOJIbKO 060POTOB JleIaer JINCK B MUHYTY !

9.1.153 [B-1.63] Haiitu uHeiinyio CKOPOCTb U yCKOpeHNe TOYeK Ha MOBEPX-
HOCTH 3eMHOTO Iapa: a) Ha skBaTope; 6) Ha mupore 60°; B) Ha MOJIIOCAX.

9.1.154 [B-1.64] I'mankuii auck pajguycoM R, IJIOCKOCTH KOTOPOIO TOPU30H-
TaJibHa, BpaIaeTcsi BOKPYT cBoeii ocu ¢ acrtoroit v = 40 06 /mun. OT M0BEepXHOCTH
JICKa Ha paccrosHun R/2 o1 ocu oTpbiBaeTcst HEOOJIBINOE TeJI0, KOTOpoe 0e3 Tpe-
HUSI CKOJIB3UT 110 JUCKY. Uepe3 Kakoe BpeMsi OHO COCKOJIb3HET C JIICKa?!

9.1.155 [B-1.65] /luck HaumHAET IBUXKEHIE I3 COCTOSHUS ITOKOS 1 BPAIAeTCsI
paBHOyCKOpeHHO. KakuMm OyieT yroJi MexKJy BEeKTOPaMU CKOPOCTU U YCKOPEHUs
IIPOM3BOJIbHOI TOUYKHU JIUCKA, KOIJIa OH cllejlaeT OJuH 000poT?
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:: $  9.1.156 [B-1.67] uck pamgmyca R kaTuTcs
i 10 IJIOCKOCTHU 0€3 CKOJIbYKEHHSI BJIOJIb HPSIMOIt
t
{
]
t

o
MN. Yemy paBHO mnepemerenne Toukn A 3a

OJInH 000POT JHCKa?

M 4 N
& 9.1.157 [B-1.69] Koseco pagumycom R paBHOMEPHO KATUTCS 110 TOPU30HTAIb-
Hoit noBepxHocTu. OT Touknm A KoJjieca OTpbIBAETCsI

Kanejabka rpas3u. C Kakoil MUHIMAJIbHON CKOPOCTBIO U A4 ry \., 4
JTIOJIZKHO JIBUTATHCST KOJIECO, €C/IN Kalle/IbKa, 0ObIBaB 4
B BO3/IyXe, CHOBA OIMYCTU/IACH HA TO YKE& CAMOe MeCTO

KoJeca?

9.1.158%* [B-1.70] ABroMOOUIL ¢ KoslecaMu pajinycoM R jipuzkercs 6e3 1mpo-
CKaJIb3bIBaHI 110 TOPU30HTAJIBLHOI JI0pPOre co CKopocThio v. Ha Kakyio Maxkcumasib-
HYIO BBICOTY HAJ[ IIOBEPXHOCTHIO 3€MJIH ITOJIHIMAIOTCS KAILIN I'PSI3H, OTPHIBAOIIIECS
oT KoJiec?

9.1.159 Touka aBuUzKeTCs IO OKPY>KHOCTU pajuycom R = 10 ¢cM ¢ mocTostH-
HBIM TAHTEHITMAIBLHBIM YCKOpeHueM a,. HaliTn BeTmdanny HOpMaJIbHOTO YCKOPEHUST
a, ToYKN depe3 t = 20 ¢ moc/ie Havasaa ABUKEHN, eCJIN U3BECTHO, YTO K KOHILY
sITOro 060poTa MocjIe HadaJIa JBUKEHNS BeJININHA JTUHEHHONH CKOPOCTH TOUKN
paBaa v = 0,1 m/c.

¢ 9.1.160 [Ers] Craprys u3 Toukn A (CM. PHCYHOK), CrIOpTC- /o B

MeH JIBHKETCsl PaBHOYCKOPEHHO JI0 TOYKHM B, 1mocje KoTopoii
MO/TY/Ib CKOPOCTHU CIIOPTCMEHA OCTAETCS MOCTOIHHBIM BILIOTH JI0
toukn C. Bo CKOJIBKO pa3 BpeMms, 3aTpadeHHOe CIIOPTCMEHOM
Ha ydactok BC', Gosbliie, yem Ha ydacToK AB, eciu MoOmy/ib
YCKOpeHHsI Ha 00ouxX ydacTkax oanmHakoB? Tpaexkropuss BC' —
OJIYOKPY>KHOCTb.

9.1.161 [M-1.1.25] CamoJjieT JIeTUT 110 JIyre OKPYzKHOCTH pajuyca R = 1 Kk,
coxpansis oJiHy u Ty ke BbicoTy h = 1,5 kM. C naTepBasioMm Bpemenn 7 = 10,5¢
(=~ 107t/3 ¢) ¢ Hero coOpachIBalOT JBa Melka. Ha kakoMm paccrosiaum S Jpyr OT
Jpyra yuajyT Ha 3eMJII0 9TH MEIIKH, eCJIH CKOpocTh camosieta Vo = 100 m/c?
Vexopenue cBo6OHOr0 HaJieHus IpuHATh ¢ = 10 M/c?, conpoTus/IenuemM Bo3myxa
1peHeOpeysb.

9.1.162 HaiiTu BeJIMYMHY YIJIOBOI'O YCKOPEHUs € BPAINAIONIErocsl PaBHOYCKO-
PEHHO KoJleca, ecJii U3BECTHO, YTO Yepe3 BpeMsd t = 2 ¢ 1ocjie HadaJjla JIBUZKEeHU s
BEKTOP IOJTHOI'O YCKOPEHUsT TOUKH, JiexKalleil Ha 00oj1e, coctaB/sieT yroi 5 = 60°
BEKTOPOM JIMHEIHOI CKOPOCTHU g
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OTHOocuTebHOE ABUXKEHIE U CJIOXKEHNe CKOPOCTeil

OgHOMEpHOE IBUXKEHIE

9.1.163 Camouter jietut u3 nyukra A B myHKT B 1 00paTHO CO CKOPOCTHIO
300 kM/4 oTHOCHTE/ILHO BO3jyXa. Paccrosiine mexy myHkramu A u B paBHO
900 kM. CKOJILKO BpeMeHH 3aTPaTUT caMOJIeT Ha BeCh II0JIeT, eCJIU BJIOJIb JUHUAL
TI0JIeTa, HEIIPEPBIBHO JIyeT BETEep CO CKOPOCTHIO 60 KM /a7

9.1.164 Mex 1y a1ByMd IyHKTaMU, PACIIOJIOKEHHBIMI Ha PEKe Ha PACCTOAHUN
100 KM oguH OT JPYroro, Kypcupyer KarTep, KOTOpbIil, JBUrasCh 110 TEYEHUIO,
IIPOXOJIUT 3TO PaccTosiHue 3a 4 Jaca, a HpoTuB Tedennss — 3a 10 yaconB. KakoBsI
CKOPOCTh TEUYEHHST PEKN M CKOPOCTh KaTepa OTHOCUTEIHLHO BOJIBI!

9.1.165 MoropHas JiojKa 3a IOJTOpPa Yaca JJOCTABJISIET IIOYTY B IIOCEJIOK,
PACIIOJIOXKEHHBIH HUKe 110 TedeHnio pexku. CKOoJIbKO BpeMeHHn 3aiiMeT o0paTHbIi
IIyTh, €CJIM CKOPOCTH JIBUXKEHUS JIOJKU OTHOCHUTEIHHO BOJBLI B 4 pasa OoJblile
CKOPOCTH TeUeHusI?

9.1.166 3a 4 gaca MOTOpPHAsI JIOJKA IIPOXOANT IIPOTUB TEUEHUsT PACCTOSTHIE

48 kM. 3a Kakoe BpeMsl oHa HPOJeT 0OpATHDI My Th, €CJN CKOPOCTh TEUEHMUST
3 Km/u?

9.1.167 Crosimuii Ha 3cKajlaTope Ye/IOBEK IOJHUMAETCs 3a 2 MUH, a 0ery-
it — 3a 40 c. 3a Kakoe BpeMsi 3TOT YeJIOBEK IOJHUMETCsI 110 HeIOIBUXKHOMY
SCKaIaTopy?’

9.1.168 SckajaTop B METPO CITyCKAeT HJIYIIEro 1o HeMy dejioBeKa 3a tq. Kcm
4yesioBeK OysieT MJTH B (v pa3 ObICTpee, TO CIYCTUTCA 3a BpeMs ty. 3a Kakoe BpeMs
ty cIycKaeTcsl YesIoBeK, CTOSIIUI Ha scKaiaTope’

9.1.169 [B-1.40] Paccrognaue S HEOOXOJAUMO MPOILIBITH Ha JIOJAKE TyIa U
00paTHO OJH Pa3 II0 PeKe, CKOPOCTh TedeHMs KOTOPOil paBHA U, a JIPYroil pas 1o
o3epy. CKOpPOCTh JIONKH OTHOCUTEIBHO BOAbLI 00a pa3a papHa v. Pemup 3aja41y B
o0IeM BHJIEe, JOKayKUTe, 9TO I0e3/IKa Ty1a U 00PaTHO 110 peKe BCerja 3aHuMaeT
00JIbIlIe BpEMEHH, YeM 110 03€epy.

9.1.170 [B-1.39] Pribak mbIBeT Ha J0OJKEe BBEpX 10 peke. lIpoesxkast mo
MOCTOM, OH YPOHIJI B BOJLy COJIOMEHHYIO ILIsiy. depes mosrgaca oH 3aMeTHJI 9TO U,
IIOBEPHYB Ha3a/[, JOTHAJI ISy B D KM HUXKE MOCTa. KakoBa CKOpOCTH TeUeHUs
PeKH, ec/in phlOaK, JBUTasiCh BBEPX U BHU3 110 PeKe, rped OJMHAKOBO?!
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9.1.171 Ot Oykcupa, UIYIIEro HPOTUB TEeUEHUs PEKU, OTOPBaJIACh JIOJIKA.
B tor momenT, Korja Ha OyKcupe 3aMeTU/IN JIOJIKY, OHA HAXOIUJIaCh OT HEro Ha
JIOCTATOIHO OOJIBITIOM paccTosiHun Sg. C OyKcupa ObICTPO CIYCTHIN KaTep, KOTOPHIil
JIOTLJIBLII JI0 JIOJAKK U BO3BpaTMJICA ¢ Heto Haza . CKOJIbKO BPEMEHU 3aHsijIa 0e3/IKa
KaTepa 1 KaKoe PacCTOdHNE OH IPOILIBLI B OJHY U JPYI'YIO CTOPOHY, €CJIU CKOPOCTH
KaTepa 1 OyKCHpa OTHOCHUTE/IHLHO BOJbI PABHBI COOTBETCTBEHHO U U Vg?

9.1.172 U3 ropoja A Bulexan ¢ OQMHAKOBBIMI CKOPOCTSIMU JIBA, aBTOMOOIIIS,
BTOPOIT Yepe3 12 mun 1ocse nepsoro. OHM 1MO0YEPEJIHO, ¢ MHTEPBaJIOM B 14 MUH,
000TrHAJIN OJTHOI'O U TOTO YKe BeJIocuIleIncTa. Bo CKOJIBKO pa3 CKOPOCThb aBTOMOOMIIEH
00JIbIlIe CKOPOCTU BeJIocuIleucTa?

9.1.173 =~[r-1.8] ['pynna TypucToB JIBUKeTCsI BO BpEMSI ITOX0/Ia CO CKOPOCTbHIO
5 kM/4 u pacrsanyiack Ha 400 M. Beymmuil rpynibl MochLIaeT WLyIero psjiomM
['ennaus K 3aMbIKatonieMy ¢ 3annckoil. Ilepenas 3ammcky, I'eanaanit cpasy ke
BO3Bpalaercs K Beayiiemy. CKoJIbKO BpeMeHu norpari ['eHHaamit Ha 9TOT MaHeBp,
JIBUTASICH CO CKOPOCTBIO 10 KM /4?

9.1.174 [c-1.1.6] CrnopTcMensl O6eryT KOJOHHOM JINHBL £ cO CKOpOCThIo v. Ha-
BCTpeuy OEXKUT TPEHEP CO CKOPOCThIO u < v. KaxKplil criopTcMeH, opaBHsBIINCH
¢ TPEHEpPOM, pa3BOpAIMBAETCS U HAaUNHAET 0eKaTh HA3a/l C TOM Ke 110 MOIYJIIO
cKopocThio. KakoBa OyeT JjinHa KOJIOHHBI, KOI'Jla BCe CIIOPTCMEHbI PA3BePHYTCS !

JIByMepHoOe JABU>KE€HUEe

9.1.175 B 6e3BeTpeHHYIO [OTO/Ly BEPTOJIET JBUTAJICS CO CKOPOCTHIO 90 KM /1
TOYHO Ha for. HaiiTu ckopocTh 1 Kypc BepToJieTa, ec/in Moy T I0T0-3a1a/IHbII BeTep
o1 yryiom 45° k mepuguany. Ckopocts Betpa 10 m/c.

9.1.176 B Ge3BerpeHHYIO IIOI0/LY BEPTOJIET JBUTAJICS CO CKOPOCTHIO ¥ TOYHO
Ha ceBep. HaliT cKOpocTh 1 Kypc BepTOJIeTa, €CIN MOLYJT IOro-3alla/IHbIi BeTep
1o/ yryioM « K mMepuanany. CKopocTb BeTpa u.

9.1.177 B Ge3BerpeHHYIO IIOI0/Ly BEPTOJIET JBUTAJICS CO CKOPOCTBHIO ¥ TOYHO
Ha BoCcTOK. HaliTu cKopocTh m Kypc BepToJieTa, eCJIn MOy I0r0-BOCTOUHBIN BeTep
10/ yryioM « K Mepunany. CKoOpocTb BeTpa u.

9.1.178 B Ge3BeTpeHHYIO TOI0/Ly BEPTOJIET JIBUTAJICS CO CKOPOCTBHIO ¥ TOYHO
Ha 3ara/]. HaiiTu ckopocTh 1 Kypc BepToJieTa, eC/In MO/LyJl CeBEPO-BOCTOUHBII BeTep
110J1 yryioM « K Mepuinany. CKopocTb BeTpa u.
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9.1.179 Camoset, CKOPOCTH KOTOPOTO OTHOCUTEILHO BO3/Lyxa paBHa 300 KM/,
JIETUT Ha ceBep. BHe3AIHO 1Moy T ceBepo-3ana/Hblil BeTep co ckopocThio 100 KM /g
oTHOCHUTENHbHO 3emn. OrpegennTe, 0T KAKUM YIJIOM K HAITPABJIECHUIO Ha CEBEp
JIETYUK JIOJIZKEH HAIPaBIATHL CAMOJIET, UTOOBI MPOJIO/IZKATL JIETETh Ha CeBep, 1
YeMy MpU 9TOM OYyJIeT paBHa CKOPOCTH CaMOJIeTa OTHOCUTETHLHO 3EMJIN.

9.1.180 Cawmoier, CKOPOCTH KOTOPOT'O OTHOCUTETHLHO BO3/IyXa PaBHA U, JIETUT
Ha 1or. BHe3aItHo 1o/1ys1 ceBepo-3alia/iHblil BETEP CO CKOPOCTBIO U OTHOCUTEIHHO
zemstn. OtpejiesiuTe, MO/ KAKUM YIJIOM K HAIPABJIEHUIO HA CEBEP JIETUUK JIOJIZKEeH
HAITPABJIATDL CAMOJIET, YTOOBI MPOJIOJIZKATE JIETETh Ha 10T, U YeMy IIPU 3TOM OyJ1eT
paBHa CKOPOCTb CaMOJIeTa OTHOCUTEJIBLHO 3EMJIN.

9.1.181 CawmoJier, CKOPOCTH KOTOPOI'O OTHOCUTEIHLHO BO3/IyXa PaBHA U, JIETUT
Ha BOCTOK. BHe3aIno mo;ry/1 10ro-BoCTOUHbBIN BETEP CO CKOPOCTHIO % OTHOCUTETHHO
zemiin. OnpeniesinTe, 1Moj KAKMM YIVIOM K HAIIPABJICHUIO Ha, CEBep JIETYUK JIOJIZKEH
HAIPaBJISTh CAMOJIET, YTOOBI IIPOJIOJIXKATh JIETETh Ha BOCTOK, M YeMy IIPHU TOM
OyJeT paBHA CKOPOCTh CaMOJIeTa OTHOCUTEIHLHO 3EMJIM.

9.1.182 CamoJieT, CKOPOCTb KOTOPOI'O OTHOCUTEJILHO BO3/IyXa paBHA ¥, JETUT
Ha 3ara/l. BHe3anto moays 0ro-BOCTOYHBII BETEP CO CKOPOCTHIO % OTHOCUTEIHHO
semiin. OnpenesnTe, 1Mo KAKIM YIVIOM K HAIIPABJIEHHUIO Ha, CeBep JIETYUK JI0JIKeH
HallpaBJIATb CaMOJIET, qTO6bI NpoAoJIZzKaThb JIETETH Ha 3allaJd, 1 9eMy IIPpU 9TOM
Oy/eT paBHA CKOPOCTH CaMOJIETa OTHOCUTE/ILHO 3E€MJIM.

9.1.183 [Er3] B 0e3BeTpeHHYIO IIOrojy caMoJieT 3aTpaduBaeT Ha IepeeT
Mexk 1y ropojgamu 6 dacoB. Eciin Bo Bpems 1oJieTa jiyeT O0KOBOil BeTep IepleH -
KYJISIPHO JIMHUU TI0JIeTa, TO CaMOJIeT 3aTpaduBaeT Ha repesier Ha 9 MUHyT OOJIbIIe.
Haiiaure ckopocTh BeTpa, eci CKOPOCTb CaMOJIeTa OTHOCUTEIHLHO BO3IYXa IMOCTO-
SIHHA W paBHA 328 KM/,

9.1.184 [M-1.1.13] IlyoBer nepemibiBaeT peKy MUPUHOI L 110 TIPsSIMOIi, 1ep-
HEeHINKYJ/ISIDHOI Oepery, 1 Bo3BpalllaeTcsi 00paTHO, 3aTPATUB Ha BECh IIyTh BPEMSI
t1 = 4 mun. IIpombiBas Takoe ke paccrosinue L BoJib Oepera peku 1 BO3Bpallia-
sich 00paTHO, TIJIOBEIL 3aTpadrBaeT BpeMs to = 5 MuH. Bo ckojibKo pa3 (¥ CKOPOCTh
ILJIOBIIA, OTHOCUTEIBLHO BOJIBI IIPEBBINIACT CKOPOCTH TEUCHUS PEKH’

9.1.185 [B-1.38a] CKOpOCTb TeUEHUs PEKH U, CKOPOCTb KaTepa OTHOCUTE/IHLHO
BoJbl v. Ilon KakuM yriioMm K Oepery JoJIXKeH JIBUIAThbCsl KaTep, YTOObI Iepecedb
pPeKy 3a MUHUMAJILHOE BpeMsI?

9.1.186 [B-1.386] CKOpOCTb TeUYEHMS PEKH U, CKOPOCTb KaTepa OTHOCUTEIHLHO
BojbI v. [loj KakuM yriioMm K Oepery JOoJIXKEeH JIBUTaThCd KaTep, YTOOBI mepecedb
PeKy 1o KpaTdaiiimemy myTu?
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9.1.187 CkopocThb, KOTOPYIO JIOZOUYHUK Pa3BUBAET B CTOsSTYEIl BOJE, paBHA V.
On nepenpanJisiercst 4epe3 peKky IMHIPUHO L, CKOPoCTh TeueHusl KOTOPOoil paBHa
u. JlojouHuK rpebeT nepreHuKyasspHo oepery. CKOJBKO BpeMeH! MOTpedyeTcs
JIOJIOUHUKY, 4TOOBI 1epecedb peky? Ha kKakoe paccTosinne T CHEeCeT JIOJIKY 3a BpeMsi
nepenpanbl! HeMy paBHa CKOpPOCTh JIogo9HUKa V' orHOcuTesbHO Oepera? Ilon
KaKIM YIJIOM K Oepery HalpaBjieHa CKOpocThb V7

& 9.1.188 [B-1.371 Kamm JoxK /1, Hajalole BepTHKalb- l’ P
HO, IIOIIaIal0T Ha CTEKJIO OKHA BaroHa, JIBHKYIIETOCs CO D D D —
CKOPOCTBIO 4 = 36 KM/9, U OCTABJSIOT HA HEM CJIe]] O]

yriioMm 60° kK BepTukasm. Olpeie/uTh CKOPOCTh Ia/IeHUs m

KalleJlb V.

9.1.189 [B-1.43] 3ajiHee CTEKJIO aBTOMOOWIA HAKJIOHEHO K FOPU3OHTY IO
yriiom 60°. C Kakoii CKOPOCTBIO JI0JIZKEH JIBUTATbCsI aBTOMOOMIIb, UYTOOBI Ha 38 HeM
CTEKJIe He OCTaBaJIOCh CJIEJIOB OT JIOXK/IEBbIX Kaleib? CKOpPOCTh TaJleHnus Kallesib
JOZK I paBHA H3 KM /.

9.1.190 [c-1.4.56] IIpu ckopoctu Betpa 10 M/c Karm J0K st TaIar0T 0T
yriiom 30° K Beprukasu. [Ipu Kakoii ckopocTu BeTpa Kalid Oy/1yT HajiaTh M0
yrjiom 45°7

9.1.191 [B-1.42] /IBe MaIIMHBI OT'HEXAJIN OT MEPEKPECTKa M0 ABYM B3aNMHO
MePIEeHNKY/IAPHBIM YIAIIAM: OJfHA cO cKopocThio 50 kM /4, Bropas — 60 km/4. C
KaKOi1 OTHOCUTEJIbHOI CKOPOCTBIO OHH YAAJIAIOTCS JIPYD OT Apyra’

9.1.192 [B-1.41] /IBa KopabJisi UAYT NPsIMOJUHENHBIMUI KypPCaMu, PacIojio-
JKeHHBIMU 10/ yryiom 120° mpyr K JIpyry: mepBblil co ckopocThbio 60 KM/, BTOpOIi
— 80 kM /4. KakoBa cKopocTh 1epBoro Kopabiisi OTHOCHTETHLHO BTOPOro?

& 9.1.193 [C-1.1.12] JIBa cTepKHS IePEceKatoTcst MO/ v

VIJIOM 2(v U JBUKYTCsl C PABHBIMU CKOPOCTSIMHU U II€p- D ov
NEeHIUKYJIAPHO caMuM cebe. KakoBa CKOpoOCTb TOYKHU
repeceveHnst CTepzKHen?

9.1.194 [M-6.29] ABTOMOOWIb, JABIKYIIMUIICA IO TOPU3OHTAJIBLHONI T0pOre,
IIoIaIaeT B OJIOCY JIOXK /I, KAIJIM KOTOPOTO MaJaioT Ha 3eMJII0 BEPTHKAJIBHO C
MOCTOSTHHOI CKOpoCThio. M3BecTHO, uTo mpu ckopocTu aroMobuist Vi = 36 kum /4
Ha ero HaKJIOHHOe Jj1000Boe crTekJjio momajaer n; = 200 g02KJIeBbIX Kallejlb B
CeKYHLy, & TIpK cKopocTu Vo = 72 KM /4 910 4umcsio Bozpacraer jio ne = 300 Karesb
B cexkyH1y. CKOJILKO Kallesb ng OyjeT 1monajgarh B JJ0OOBOE CTEKJIO 3a 1 CeKyH/LY,
€CJIM aBTOMOOU/IbL OCTAHOBHUTCSI?
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9.1.195 [B-1.66] Huunap paguycom R = 20 cMm BpalaeTcsi BOKpYIr cBOeii
ocu ¢ dactoroit v = 20 06/muH. Bosb obpasyromieii MunHIpa ¢ ITOCTOSTHHO
ckopocThio v = 30 ¢M/C OTHOCHTEIHHO MOBEPXHOCTH IMJINHJIPA JBUKETCS MAaTepU-
aJibHad Touka. OUpee/nTh MOJHYI0 CKOPOCTh U YCKOPEHHE 9TON TOUYKU.

9.1.196 Arier tosKaer aapo ¢ pasbera. Camrasi, 9T0 CKOPOCTH SIJIpa, OTHO-
CUTEJILHO aT/ieTa paBHA CKOPOCTU pasbera, HAMTH yTOJI «, 10/ KOTOPBIM CJIeIyeT
BBIIIYCTUTDH SIJIPO OTHOCUTEJILHO 3€MJIM, YTOOBI JIaJIbHOCTDH I10JIeTa Obljia MaKCH-
MaJbHOM. PocT atiera He yunThIBATD.

& 9.1.197 [B-1.44]1 B moukax A u B HaxoudaTcd MOTOPHAas JIOJKA U KaTep,

- ;}: JIBUZKYIIINECS C 38JJAHHBIMI ITOCTOSHHBIMU CKOPOCTIMU Uy 1

T Ux B HaIlpaBJIEHUAX, [TOKa3aHHBIX Ha pucyHke. Oupenesnnre

A / \B rpaduyecKi, KaKiuM OyreT HauMeHbIllee PACCTOSHIE MEXK Iy
JIOAKOW 1 KaTepOM.

& 9.1.198 [C-1.1.18%] ABTOMOOWID yIAISETCS CO CKO-
POCTBIO ¥ OT JAJIUHHOI CTEHBI, JBUTASIChH IO YIJIOM (¢ K
Heit. B MoMmeHT, KOrjia paccTosinue JI0 CTeHbI PaBHO £,
modep mnojgaer KOpoTKuil 38yKoBoil curnaj. Kakoe pac-
CTOSTHIE IIPOIiJIeT aBTOMOOM/Ib JI0 MOMEHTa, KOrJia Iodep
yeIbIuT 9x07 CKOpPOCTh 3BYyKa B BO3/IyXeE C.

9.1.199 [c-1.4.5a] Kamnu 1o /as m3-3a COIPOTUBJICHHSI BO3/1yXa A al0T C
IIOCTOSIHHOM CKOPOCTBIO U, IEPIEHINKYJ/IsIPHON IIOBEPXHOCTH 3eMJIn. Kax Heobxo-
JITMO PACHOJIOXKUTD MUJINHAPUIECKOEe BeJIPO, Haxo idIleecsd Ha JBUKYIIEHcS co
CKOPOCTBIO U T1aTdopmMe, ITOObI Kallin He MOMMaIaJl Ha ero CTeHKH !
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JIBU>kKeHne co CBA3SIMU

¢ 9.1.200 [c-1.5.1] Ckopoctb rpy3a A pasa v4 (cM. pucynok). Yemy pasha
CKOPOCTH rpy3a B7

& 9.1.201 [c-1.5.2] YrioBasi CKOPOCTh KATYIIKI paBHA W, PAIUyC BHYTPEHHErO
HMUIMHJIPA T, & PaJuyc BHEIHUX nunaapos R (em. pucyHok). Kakosbl ckopocTu
OCH KaTYIIKU 1 I'Py3a OTHOCUTEIHLHO 3eMJIN

¢ 9.1.202 [c-1.5.3] Kuun, nmeromuit yroa 30°, JiIe;KUT Ha TOPU30HTAIBHOMN
IIJIOCKOCTH. BepTuKaIbHbBIN CTePKEHB, OITyCKAIOMIIIICS CO CKOPOCTHIO ¥, 3aCTaBJIAET
KJINH CKOJTB3UTH 110 9TOM IJIOCKOCTH (CM. pUCYHOK ). KakoBa cKOpocTh KinHa?!

¢ 9.1.203 Crena u 1o 06pa3yroT HpsiMoil yros. B arom yriy HaxomauTcs Hee-
1A dopMupyeMblil cTepKeHb, KOHEI KOTOpOro B oTbe3»KaeT OT
CTEHBI C TIOCTOSTHHOI CKOPOCTBIO vg. HailTn 3aBUCHMMOCTD CKO-
POCTH U4 JIPYTOr0 KOHIIA CTEPYKHS OT YTIJIa v, 00Pa30BaHHOTO
a/\ B ©p  CTepKHeM U IOJIOM Jiisl IPOMEXKYTKa BPEMEHH, [I0Ka BEpPXHUii

7. KOHEI CTEP2KHA HE OTPBLIBa€TCsA OT CTEHDI.

¢ 9.1.204 Crena u 1oyt 06pa3yroT IpsiMoit yroJi. B arom yriy HaxomuTcest Heje-
dopMupyeMblil cTepKeHb JINHOI £, KoHel KoToporo B 21 A

OTHE32KAET OT CTEHbI ¢ TIOCTOAHHON CKOpPOCThIO vp. Haii-
TU 3aBUCUMOCTb CKOPOCTHU U4 JPYTOro KOHIlA CTEPIKHSI
ot Bpemenn. CIuTaTh, ITO BEPXHUIT KOHEI[ CTEPyKHs He a/\ B g

OTPBIBACTCS OT CTCHBI. 777077,

& 9.1.205 Jloaka moATArnBaeTCs K BBICOKO-
My Oepery o3epa IpH IIOMOIIM BEPEBKU, KOTOPYIO
BBIOMPAIOT C IIOCTOSIHHOI CKOpocTbio v. HaiiTu
3aBHCUMOCTb CKOPOCTHU JIOJKH U, OT yIJja, oopa-

30BAHHOI'O BEPEBKOIl C TOPU30OHTOM.
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¢ 9.1.206 [M-1.1.28] Karep, gsuxymmuiics co ckopoctbio Vi = 30 km/4, Oykcn-

- pyeT cropTCcMeHa Ha, BOIHBIX JIbIzKaX. 1poc, 3a KOTOPBI Jep-
V.
P 2 JKUTCS CIHOPTCMEH, COCTABJISIET C HallPaBJeHUEM JIBUKEHUS

karepa yroy o = 150°. Hanpapiienne nBuzkeHus criopTcMeHa,
{}; obpazyer ¢ TpocoM yroJ 3 = 60°. Hemy paBHa BeJMYnHa
CKOPOCTHU CIIOPTCMeHa Vo B 9TOT MOMEHT BpeMeHH !

& 9.1.207 M-1.1.29] Crepxxens gaunaoit £ = 0,85 M IBUZKETCsSI B FOPU30OHTA b
HOII TIJTOCKOCTHU. B HEKOTOPBIIT MOMEHT BpeMeH! CKOPOCTHU
KOHIIOB cTepzkHs pashbl Vi = 1 Mm/cu Vo = 1,5 m/c, npudem  Va

e
CKOPOCTD IIEPBOI'0 13 HUX HalpapjeHa 1o yriioMm a = 30° K Y
crepxkHI0. KakoBa yryioBasg CKOPOCTH W BpaIleHNus] CTEPZKH
BOKPYT €ro IeHTpa’
B ¢ 9.1.208 Koseco karutes 6e3 MPOCKaIb3bIBAHUS

10 TOPUBOHTAJILHO 1ToBepxHOCTH. CKOPOCTH IEHTPa KO-
Jleca TIOCTOSTHHA U paBHa v. HailTn cKopocTH JiexKammmx
Ha TOPU30HTAJBHOM jinameTpe Kojieca Touek A u C) a
TaKKe CKOPOCTHU JiexKallluX Ha BEPTUKAJIbHOM JIUaMETPe

7. KoJieca To9eK B u D (cM. pUCyHOK).

& 9.1.209 Koseco paguyca R karutes 6e3 U1

NIPOCKAaJIb3bIBAHUS MEKJLY JBYMs MapaJlie/IbHbI-
MU pefiKaMu, IMEIOIIUMI CKOPOCTH ¥ U Uy (CM.
prucyHok). Haiitu ckopocThb 1eHTpa Kojieca vy 1

YIVIOBYIO CKOPOCTD BpallleHnud KoJieca w. L7777

A7S & 9.1.210 [B-1.68] Kosteco pamnyca R xkarurcs 6e3
A

IPOCKAIL3bIBAHIUS 10 TJIAJKOMY TOPH30HTAILHOMY IIYTH.

? CKopocTb IIeHTpa KoJieca vy mocrosiiia. OnpeaenTb CKo-

POCTh ¥ U YCKOpEHue a Mpou3BoJibHON Touku A KoJeca,

A 7 OJIOZKEHNE KOTOPOH 3a1aH0 YIJIOM ¢ (CM. DHCYHOK ).

¢ 9.1.211 M-1.1.27] Koseco karurcst 6e3 MPOCKaJIL3bIBAHUS 110 JIEHTE TPaHC-
noprepa, JBUKYIIEHcst TOPU30HTAIBHO CO CKOPOCThIO Vo = 1 M/c B HallpaBieHnn
JIBI2KEHUS JIEHThI. VI3BECTHO, YTO OTHOCUTEJILHO HEIIO-

JIBUZKHOI'O HAOJII01aTe s CKOPOCTD VB TouKu B, HAXO/dsI- 8
mieficst Ha 000/1e KoJjieca, Ha ero rOpI30HTAILHOM JUAMETPE, Jet -
cocTapjigger ¢ ropuzonToM yroy o = 30°. Haiitm ckopocTh Va
V' 1eHTpa KoJjieca OTHOCUTE/ILHO HEIIOIBUKHOIO HADJIIO- Vo™

maresst (CM. PUCYHOK).
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& 9.1.212*%  Humunap 6e3 IpoCKaIbL3LIBAHNST JIBY-
JKETCsI 110 JIEHTe, MMEIOIeil CKOpoCcTh v (CM. pHCy-

HOK). Ha muinnip HaMoTana TOHKAasT HepaCTsIyKIi-

Masl HUTb, KOHEIl KOTOPOil IIPUKpeILIeH K cTeHe. B

HEKOTOPbIII MOMEHT BPEMEHU HUThb COCTABJISIET CO

cTeHkoit yros «. Haiitu ckopocTh IieHTpa KoJjeca

Vg B 9TOT MOMEHT BPEMEHM.

-
(%
L L L A=

¢ 9.1.213 [B-1.72] [lapHupHast KOHCTPYKIIMSI COCTOUT U3 TPEX POMOOB, CTOPO-

HbI KOTOPBIX OTHOCATCS Kak 3 : 2 : 1 (oM.
pucyHoK ). Beprmaa As nepemeriaercsi B
IOPU30HTAJIBLHOM HallPaBJIEHUN CO CKOPO-
cTbio v. OupesesnTh CKOPOCTH BEPIINH
Ay, As, By B TOT MOMEHT, KOIJIa BCE YIJIbI
KOHCTPYKIIUN TIPSIMBIE.

& 9.1.214%* [B-1.71] Mexxy JAByMsI CTEHKaAMU, OOPasyOMUMEI IPAMOIi yIroJl,
“

JIBUZKEeTCsT Oe3 oTpbiBa crep:keHb AB jinHoi fy.
CkopocTh TOUKE B 1I0CTOsIHHA, PaBHA Uy U HAIIPAB-
JleHa, ropu3oHTaJIbHO. OmpejenTe CKOPoCTh U U
yckopenune a Toukn M, pacrmoJsioyKeHHOI Ha pac-
crosiaun M B = { ot Touku B, B MOMEHT BpeMe-
HH, KOTJia YyIOoJI MEK/1y IOPU30HTAJIBHON CTEHKOI
1 CTepzKHEM COCTaBJISeT (.
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FOpI/ISOHTaJIbHOe nJin BEPTUKaJIbHOE /JIBU2KEHHE

9.2.1 Ha ropusoHTa/JbHOM IJIaJIKOM CTOJI€ IIOKOUTCA Opycok maccoit m. K
IeHTpaM €ro MPOTUBOMIOJIOYKHBIX BEPTUKAJIBHBIX I'PaHeil TPHUJIOyKEHbl HaIllpaBIeH-
Hble B ITPOTHUBOIOJJIOYKHBIEC CTOPOHBI BJIOJIb OJHON MPsAMOIl TOPU30HTAJILHBIC CHIEI

Fy n F,. Haittn yckopenme Opycka.

¢ 9.2.2 [B-2.3] [Ba rpysa mMaccoii mq u msy, CBA3aHHBIE MeXKIy coOO0ii ¢ MoMO-

IIILI0 HEBECOMOII U HepacTAXKNMOIl HUTHU, JIBUXKYTCS B
FOPU30HTAJILHOM HAIIPABJICHUH 110 IVIQIKOMY CTOJIY I10/1

msy

mi

-

\

JleiicTBUEeM cuibl F') TpuioykeHHnoit K mepBomy Ipy3y.
Ornpejie/iuTh yCKOPEeH#e I'PY30B U CUJIY HATSIZKEHUST HUTH.

90
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¢ 9.2.3 Tpu rpysa ¢ U3BECTHBIMU MACCAMU 11, My U M3, CBI3aHHLIE MEXKY
F  coBoil ¢ MOMOIbIO JIBYX HEBECOMBIX 1 HEPACT-
> JKIMBIX HUTE(l, ABIKYTCSA B TOPH30HTAIBLHOM
HaIlpaBJIEHUH 110 TJIaJIKOMY CTOJIY MO/, JeificTBNI-

ms mo ma
7, Z

eM cuwibl F') npuiozkeHHoit K epBomy 1py3y. OnpeieinTh yCKOPeH#e IPy30B.

& 9.2.4 [Er3] /Ba rpysa, cBsI3aHHbIE HEPACTSKUMOII I HEBECOMOIl HUTHIO, JBU-
ZKyTCsl 10 TJVIQIKOIl TOPU30HTAJILHON OBEPXHOCTHU I10/I JICHCTBUEM IIOCTOSTHHOI

rOPU30HTAJILHOI cuibl F, npuioxkennoit Kk rpysy Mo M, 7
M, = 2 kr (cm. pucyHok). Huth o6pbiBaercst nmpu 3Ha-
Yerun cuibl natskenust murn 4 H, ipn atom Mopyian A7 TIIIII77727727772.

cunbl ' pasen 12 H. Hemy paBHa macca BToporo rpysa Ms?

9.2.5 Teno maccoit m HaxoUTCd Ha MOy JudTa, UMEIONIEero YCKOpeHne a.
Haiitu Bec Tesna. Paccmorpers jBa ciydas.
AT

|
AN 1/

1 2 3 45

¢ 9.2.6 [6-2.1] Ha pucynke nan rpaduk 3aBUCHIMOCTH
CKOPOCTH TeJia Maccoil 4 KT OT BpeMeHnu JJId IPpsAMOJINHEN-

HOI'O JABU>KEHUA. Ha xaxom BpEMEHHOM MHTEPBaJl€ MO/YJIb t,c

D e B W

cuJibl, JeficTByroniuii Ha TeJo, paper 12 H?

9.2.7 [M-1.2.1] Bosaymmslii map omyckaeTcs ¢ YCKOPEeHUeM @, HallpaBJIeHHbIM
BHI3. Kakoit Mmaccel my OajtacT HaJlo COPOCUTDL, YTOOBI Map HadaJI JIBUTATHCS C
TEeM Ke 110 MOJLYJII0 YCKOPeHUeM, HallpaBjeHHbIM BBepx! HauasibHast Macca 1apa
¢ basutactom paBHa m. COIPOTHBICHIEM BO3/IyXa JIBHKEHUIO ITapa MpeHedpedb.

9.2.8 Illap, macca 000JI04KH KOTOpOro pasHa 60 Kr, mapuT Ha HEKOTOPOI
BBICOTE B BO3jyxe. ILJIOTHOCTH BOBJyXa Ha 3Toi BbicoTe pabHa 900 kr/m>, a
IJIOTHOCTD Ta3a, 3aroJiHsIero map, pasia 800 kr/ v°. Haitnre obbeM mapa.

& 9.2.9 [Ers] K nokosiiemycst Ha 1epoxobaToii  @» M/e*$
FOPU30HTAJILHON OBEPXHOCTH TeJIy HPUJIoZKeHa Ha- 3.

beessnsasssssseneee.

pacCTaloIllasd ¢ TeHEeHNEM BPpEMEHN I'OPU30OHTaJIbHAA

2 4 ecccncnccccana

.
;
cunna taru F' = bt, roe b — mocTosiHHAsS BeJIMYN- v
L] L]
Ha. Ha pucynke npejicrasien rpaduk 3aBICHMOCTH S i SR
] ] .

YCKODEHUs Tesla OT BpeMeHn jieficTBus cuiibl. Ompe- e

0 1 2 3 4 5 ¢e¢

JeyiTe Ko UIUEeHT TPeHUs CKOJIbKEeHUS.

9.2.10 [c-2.1.2] [aiiba, cKOJIB3UBIIAL 110 JIbJIY, OCTAHOBUJIACH YePe3 BpeMs
t = 5 ¢ nocJie yaapa o KJIIOIKY Ha paccrosnun £ = 20 M oT MecTa yiaapa. Macca
maitosr m = 100 r. Onupenennre JeficTBOBaBIIYIO Ha Maiidy cujy TpeHus.
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9.2.11 [B-2.2] Tloes, mojbeskas K CTAHIUN CO CKOPOCTBIO v = 72 KM/,
HAYHAET PaBHOMEPHO TOPMO3UTH. KaKoBO HAMMEHbIIIee BPeMs TOPMOXKEHI 0e3-
78 JI0 TOJTHOIT OCTAHOBKHU, 6E30TaCHOe JIJisl CISAIINX MaCCaKUpOB (MAacCazkKuphl He
yraayT ¢ noJiok)? Koaddurment tpetnuns o noiku k = 0,2.

9.2.12 [Box-14.25] CHapsiji Maccoil m BbLIeTaeT U3 IIYIIKH CO CKOPOCTHIO V.
Haittu cpegmioo cuny F' gaBjieHus MOPOXOBBIX Ta30B, €CJAN BHYTPH CTBOJIA CHAPST
JIBUZKETCSl paBHOYCKOPEHHO B TeUeHHe BPeMeH! T.

9.2.13 [M-1.2.2] Bpycok maccoit m = 0,51 kr, jexxamuit Ha TOPU3OHTATLHOIM
IIJIOCKOCTH, COBEPIIIAET MPAMOJINHEITHOEe PABHOYCKOPEHHOE JIBUXKEHNUE TI0JT, JIefCTBH-
eM TOpPU30HTaJbHO HalpaBaeHnoi cuibl = 5 H. Ecin yBennunts Maccy Opycka
B v = 2 paza, TO ero yCKOpeHue 1o/ JeficTBUeM TOii JKe CHJIbl yMEeHBIINTC B 5 = 3
paza. [loyib3ysich STUMU JAHHBIME, BRIYUCIUTH KOI(MDPUITMEHT TPeHus (4 OpycKa o
JI0CKOCTh. CUnTaTh, 9TO CUJIa TPEHUs CKOJIbYKEHWS He 3aBUCUT OT CKOPOCTH.

9.2.14 [M-1.2.3] ABTOMOOWJIb TPOTAETCS C MECTa C YCKOpeHneM a; = 2 M/ 2,
IIpu cxopoctn V' = 50 KM/4 ycKopeHne aBTOMOOWIIS CTaJI0 PABHLIM dg = 1 M/c?.
C kakoil ycTaHOBHBIIEHCA CKOPOCTbIO V() OyJeT ABUTATbCs aBTOMOOW/IL, €CJIN
CUJIa CONPOTHUBJICHUS MPOTNOpIoHabHa ckopocTu? CHy TAru JBUTATEss MpU
JIBUZKEHUN aBTOMOOWJIS CUUTATH MOCTOSTHHOI.

9.2.15 [B-2.4] n OJMHAKOBBIX I'PY30B, CBA3aHHBIX MEXKJLy COOOI HEBECOMbBIMMU
1 HEPACTSAKUMbBIMI HUTSMHU, JIBUZKYTCH 110 TJIAKOMY TOPU30HTAJIBHOMY CTOJIY IO/
neficTBueM cuibl F'| IpuioyKenHoiT K nepBoMy rpy3y. OIpesenTs CUTy HaTSKeHIs
autn Mexkiy k u k + 1 rpysavu (K < n — 1),

& 9.2.16 [B-2.8] Ha ropusonTajbHOI 1JIOCKOCTH Pac- fj;"‘
1oJ102keH 6pycok (cMm. pucyHoK ). Koadduiment Tpernst yal
MeK Ly OPYCKOM 1 ILIOCKOCTBIO 4. Ilocrpouts rpadux Fyp >

3aBUCHUMOCTH CHUJIbI TPEHUsI OT BHEIIHEN ITPUJIOZKEHHOI W/y/ﬂ/ g
cubl: Fop(F). Ymg

T, ¢ 9.2.17 [€-2.1.4] YerblpbMs HATSHYTHIMEI HITSI-

lg I i MU TPY3 3aKperyicH Ha Teexkke. Cuaa HATIKEHUS

rOPU3OHTAJIbHBIX HUTEH cooTBeTcTBeHHO 17 1 15, a

%) (5y  BEPTHKAIbHbIX — T5 n Ty. C KakKM YCKOPEHUEM Te-
T 777 JIe¥KKa JIBUZKETCSI 110 TOPU30HTAJBLHON TIJIOCKOCTH !
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¢ 9.2.18 [B-2.11] Bpycok maccoii my Je:KUT Ha IIa KO FrOpu30HTAILHOI I0C-
KOCTH, 110 KOTOPOIl OH MOXKET JIBUTaThCs 6€3 TpeHus.
Ha 6pycke Jjiexkut Teso maccoit meo. Kosdpduriment
TPEHUs MEYKTY TeJIOM 1 OPycKOM paBeH . [Ipm kakoMm
3HAYEHUN CUJIBI [y, TIPUIOZKEHHOi K OPYCKY B TOPH-
30HTAJILHOM HallpaBJICHUN, TeJ0 HaYHeT CKOJbL3UTh
110 OPyCKy?

9.2.19 Yepes ckobKO Bpemenn B 3ajtade 9.2.18 teso ynajer ¢ Opycka npu
neitcrBun Ha Hero cuwiibl F'(F > Fypy)? dmuna 6pycka pasra £.

& 9.2.20 [M-1.2.15] Bpycok maccoit M = 4 Kr HAXOIUTCsA Ha, MJIaKOM TOPI30H-
TaJIbHOI ITOBEPXHOCTH, 110 KOTOPOIl OH MOXKeT jBuUraTbcsi 6e3 Tpenusi. Ha Opycke
JIEYKUT KyOuK mMaccoit m = 1 Kr, K KOTOPOMY IPUJIOyKeHa TOPU30HTaIbHasl ciia I
L~ [Ipn KaKxoM MUHIMAJIBEHOM 3HAUEHNUN Fipjy 9TOM CHIIBI
M KyOUK HAQUHET CKOJIb3UThH 110 Opycky? Koadduimenr

777'1777777777-’7777777'/]77""7 TPEHUsT MeXKy KyOukom u opyckom = 0,5.

9.2.21 [B-2.22] Jlocka Maccoit M MOXKeT JBUTaThC 0€3 TPEeHUS 110 HAKJIOH-

HOIl IIJIOCKOCTU C YIJIOM HAaKJIOHA (¢ K TOPU30HTY. B Kakom HalpaB/IeHUU U C
KaKIM YCKOPEHUEM JI0JIKHa OekaTh 10 JIOCKe cobaKa Maccoil m, 4ToOBI JI0CKa, He
COCKaJIb3bIBaJIa ¢ HAKJIOHHON IJIOCKOCTN !

9.2.22 [B-2.5] K KOHILy TOJICTOr0O MacCUBHOTO KaHaTa MOCTOHHOIO CeYeHusd,
JIEZKAINEro Ha IJ1a KON TOpU30HTAILHOM JIOCKOCTH, TTpuioykeHa cuia F. Hapucyiite
rpauk U3MEHEHUs CUJIbl HATS2KeHHsI KaHaTa, 110 ero JJIMHE.

& 9.2.23 [B-2.9] Ilo ropusorTa bHOI TOBEPXHOCTH CKOJIb- F
_»

30T TEJI0 Maccoit m 101 JieficTBUEM CUJIbl F', HalpaBIeHHoi m 40‘

110/, yIJIOM v K Topu3oHTy. KosaddunmueHT TpeHus: Mexy %

TEJIOM U TIOBEPXHOCTHIO paBeH u. ONpeae/nTb CUIy TpeHus, JeiiCTBYIONIYIo Ha
TeJIO, U YCKOPEHUE TeJa.

9.2.24 [B-2.6] /IBa rpysa maccoit my = 20 Kr m mo = 10 KI' cBA3aHBI MEXKTY
coboit TpocoM, Macca KoToporo paBHa 10 Kr. I'py3bl ABUKYTCS YCKOPEHHO BBEPX
10/T JleficTBIeM BepTUKaIbHON cuibl F', pasnoit 600 H n npuioxkenHoit K BepxueMy
rpy3y Maccoit mi. Halitu nars:kenme B BepxHeM KOHIIE, B cepejliHe W HUXKHEM
KOHIIE TPOCA.

& 9.2.25 [B-2.7] Baron aBuKeTcs B TOPU30HTAILHOM HAIIPABJICHUN C YCKOPe-
HueM a. OupenennThb yroJ OTKJIOHEHUsI OT BEPTUKAIN MasTHUKA, IIOBEIIEHHOI0 K
IIOTOJIKY BaroHa.
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m

K 3amgage 9.2.25 K 3aa41e 9.2.26 K zagage 9.2.27

& 9.2.26 A girl pulls a loaded sledge with mass m = 20 kg on some horizontal
snowy pavement. The velocity of the sledge is constant. The coefficient of kinetic
friction p between the runner and the pavement is 0,1 and the angle ¢ between
the cord and the pavement is 30°. Find: The acceleration of the sledge; the
magnitude of the tension force by which the girl affects the sledge; the magnitude
of the normal force by which the sledge affects the pavement; the magnitude of
the friction force that affects the sledge.

¢ 9.2.27 [€-2.1.17]1 Jlerkmit MarHuT ¢ KPIOKOM Ha BEePTUKAJILHOI CTaJIbHOI
IJTUTE OCTAETCS HEOBUKHBIM, [TOKa M0JIBENICHHBI K HEMY TPY3 He IPEBOCXO/IUT
110 Macce my. deMy paBHa MarHuTHas CHUJA, eC/n KOI(MDMUIMEHT TPeHsT MAarHuTa
1o crayin paBeH u? C KaKUM yCKOPEHUEM CKOJIb3UT MarHUTHAas M0/IBECKa, €CJIN
Macca rpysa m > mg?

& 9.2.28 [By-2.11] Kakyio cumy F' HY»KHO HPUJIOXKUTL K OPYCKY,
IIPUCJIOHEHHOMY K BEPTUKAJILHOM IIepOXoBaTOl CTEHKe, 4TOObI OH 7
CTAJI JIBUTATHCS BJIOJIb CTEHKH: &) BBEPX C YCKOpEHHeM a; 0) BHU3 ¢ /é
yckoperneM a < g7 Macca Opycka m, K03hMUIIEHT TPEHUST MEXKIY
opyckoMm u crenkoit p. Cuna F' npuKaaapBaeTcs MO/ YIJIOM @ K
BEPTUKAJIN (CM. PUCYHOK).

NN RROORRRRRERNANNN

9.2.29 [Era] Ilo ropusonTa bHOIl JOpore MaJLIUK TAHET cann Maccoit 30 Kr 3a
BEPEBKY, HallpaBJIeHHYIO 110, yriioMm 60° K 1mockocTu jpoporu, ¢ cuoit F' = 100 H.
Kosdpdbunment tpenus p = 0,12. Oupenenure yckopenue caneii. KakoB 1myThb,
IIPOIJICHHBIN CAHAME 3a D C, €C/I B HAYaJbHbII MOMEHT UX CKOPOCTH ObLIa paBHA
HYJTIO?

9.2.30 [c-2.1.6] /IBa Tesia Macchl mq U My CBA3aHbI HUTHIO, BbIIEPyKIBAIOIIIEH
cuty Hatskenus 1. K remam npunoxkenns! cuibl Fy = at u Fy = 2at, rie a —
IIOCTOSIHHBIN KO uiueHT, ¢ — BpeMs jgeiicTBus cuiibl. Onpegenanre, B Kakoii
MOMEHT BpPeMEHU HUTH TOPBETCS.
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9.2.31 [B-2.12] Ha ropusoHTa/IbHOIl IIJIOCKOCTHU JIEXKUT JOCKa Maccoit M =
2 Kr, Ha KOTOPOII moMeIieH rpy3 Maccoit m = 1 kr. ['opusonraibhaas cuta F =
20 H nmpunoxkena x rpy3y. KoadduruenT Tperuns MexKIy MIOCKOCTBIO U JTOCKOM
11 = 0,1, a Mmexk 1y 1ockoit u rpysom pe = 0,5. HaliTu yckopenusi oboux Tes u
HEOOXOIMMOe YCJIOBHUE JIJIsT TOTO, YTOOBI CBUHYTH I'PY3 C JOCKHU.

¢ 9.2.32 [M-1.2.5] K reny maccoit m npuiioxkena custa F', 1o gefictBueM KOTo-
POIi TeJIO JIBUZKETCS 110 FOPU30HTAJILHOM MOBEPXHOCTH paBHOMepHO. OnpejiennTe

R yroJi 3, KOTOpbIil cocTaBiisieT ¢ BePTUKAJIbIO paBHO -
g F cTBytomast R cus, JelicTBYIONUX Ha TeJIO CO CTOPOHBI
:m go(: MOBEPXHOCTH, ecJin cujia [ cocTaBiisgeT ¢ ropu30HTaIbIO

: YTOJ (v. YcKopenue cBOOOJHOTO MaJgeHnsd ¢.

9.2.33 [M-1.2.13] Ha marepuajibHyl0 TOUKY ¢ Maccoil m = 1 Kr, KoTopas
IlepBOHAYaJIbHO MIOKOWJIaCh, B MOMEHT BpeMeHu t = ( HauuHaeT JelicTBOBATH
nocrogaHasa 1o Bejanaune cuita = 1 H. /lo momenTa Bpemenu t; = 5S¢ cuia
CcOXpaHseT MOCTOSHHOE HallpaBJeHne, & B MOMEHT ¢ ITPOMCXO/IUT TTOBOPOT BEKTOPA
cuibl Ha 90°, mocsie yero HalpaB/eHne CUIbl He MeHseTcsd. Ha Kakoe paccrognune
S ynannuTcs MarepHuaJibHasi TOUKa OT CBOEr0 HAYAJIBLHOI'O IOJIOYKEHUsT K MOMEHTY
BpeMeHn ty = 2t1, ecyin Ha Hee He JICHCTBYIOT HUKAKNE JIPYTHUe CHJIbI!

9.2.34* Kakyio cuny F 1072KeH IPUIOYKUTL YeJI0BEK MACCOil m, 4ToObl
CABUHYTH ¢ MecTa AmnuK Macchbl M7 KoaddunmuenTsl TpeHns o MoJ1 dejioBeKa 1
siuka paBubl k. Cuanrats M > m.

9.2.35% Ilo ropuzoHTAILHOMY CTOJY KAaTHTCA 6e3 TpeHusl TejieskKa Maccoil M
CO CKOPOCTBIO ¥y. Ha ropm3oHTaIbHYI0 TOBEPXHOCTD TEIEKKH MOJIOYKIIN KAPITAY
Maccoit m, HadabHasd CKOPOCTh KOTOPOI'O0 OTHOCUTEJILHO CTOJIa Obljla paBHA HYJIIO.
Kupnuna mporiest 1o tejieskke 1myTh £ 1 0CTaHOBHJICS OTHOCHTEIbHO Hee. Haiinre
KO3 PUIMEHT TPEHNA MEXKTY KUPIUIOM U TEJTEXKKOI.

Bbaokn

9.2.36 [B-2.13] Yepes Bpammaromuiicss 0KOJI0 TOPU30HTAIBHOI 0CH OJIOK TIepe-
KHHYTa HeBecoOMas HepacTsizKMasl HUTb, K KOHIIAM KOTOPOI MPUBSA3aHbI I'PY3bI
MaccaMu my u meo (my > my). OnpenesnTb YyCKOpeHue rpy30B, CUIY HATSIKEHUST
HUTHU U CIJIY JaBJieHusi OJI0Ka Ha OCh IPH JBI2KEHUH I'py30B. Maccoii O10ka u
TPeHueM B OCU IIpeHeOpedb.
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K 3angage 9.2.37 K 3amgage 9.2.38 K 3aj1a41e 9.2.39 K 3amgage 9.2.40

& 9.2.37 UMsobparkenHas Ha PUCYHKE CHCTEMA, COCTOSIINAA U3 UAeaJIbHOTO HJIOKA
1 IPY30B MaccaMu My, Mo U Mg, HAUNHAET JIBUZKEHNE U3 COCTOSHUS ToKos. Haiitn
yCKOpeHue rpy30B. T'peHneM rpy3oB 110 CTOJIY U B OJI0Ke TpeHebpeyb.

& 9.2.38 UszobparkenHas Ha PUCYHKE CHCTEMA, COCTOSIINASA U3 UAeaJIbHOTO OJI0KA
1 I'PY30B MaccaMiu myq, Mo U M3, HAUMHAET JIBUKEHUE U3 COCTOsiHUS ToKost. Haiitu
ycKopeHue rpy30B. TpenneM rpy3oB 110 CTOJIy U B OJIOKE IIpeHeOPeyb.

¢ 9.2.39 UMsobparkeHHas Ha pHCYHKe CHCTEMa, COCTOSIINAs U3 HIeaJIbHOrO OJI0KA
U IPy30B MaccaMu mji, Mo, M3 U My, HAUNHAET JIBUKEHUE U3 COCTOAHUSA MOKO.
Haiitu yckopenue rpysos. TpenueM rpysoB 110 ¢TOJy U B 0JI0Ke IIpeHeOpedb.

& 9.2.40 Haiitu cuty HATsSKEHUST HUTH, €CJIM CICTEMa I'PY30B, N300paskeHHas
Ha pHUCYHKe, HaXoJuTcd B JudTe, YCKOPeHHe KOTOPOro ¢ HalPaBJIeHO BBEpX.
Koaddunment tpenns MexIy rpy30oM m; U Onopoil paseH k.

& 9.2.41 [Era] I'pys maccoit 1 Kr, Haxogganuiicss Ha CTOJIe, CBA3AH JIEKO Hepac-
TSKIMOI HUTBIO, 11epeOpoIeH ol yepe3 ujiea bHblil 010K, ¢ ApyruM rpy3om. Ha
IIepBbI I'Py3 JleficTBYeT TOpU30HTAIbHAs TOCTOSIHHAS CUJIa Ia
F, pasuas o momyso 10 H (em. pucynok). Bropoit rpys <

JIBUZKETCST U3 COCTOSTHUST TIOKOSI € YCKOpeHueM 2 M/ c?, Ha-

IpaBJIeHHbIM BBepX. KoaddunmenT TpeHus cKoJIbKeHUs
IepBOro T'py3a Mo nopepxHoctu crosa pasen 0,2. Hemy
paBHa Macca BTOPOro rpysa’

=Y
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K 3zajaue 9.2.42 K zayaue 9.2.43 K zajiaue 9.2.44 K zajaue 9.2.45

> 9.2.42 [B-2.15] Ha mranre ykpemien HEMOABIKHBIA HEBECOMBIii OJI0K, Yepes
KOTOPBIl TlepeKnHyTa HUTh ¢ JIByMd I'py3daMu Maccoit mi; = 500 r u me = 100 1.
B rpyse mo mMeeTcst 0TBEpCTHE, Yepe3 KOTopoe MpoxoauT mranra. Cusia TpeHust
Ipy3a My O LWITAHI'y HOCTOAHHA U pasHa Fr, = 3 H. Haiitu yckopenue a rpysos u
CUJly HaTsKeHusd 1 HUTH.

& 9.2.43 [B-2.16] HeBecomast HepacTszKiMasl HUTh, IIEPEKHHYTast depe3 OJIOK ¢
HETIO/[BUYKHOI OCbIO, TPOIyTIeHa depe3 1mesib (M. pucyHok). [Ipu qBmkennn Hutu
Ha Hee CO CTOPOHBI IMeJn JeficTByeT mocTostHHast cuia Tpennst F. K konmam Hutn
TIO/IBEIIEHBI TPY3bI Maccoit my 1 ma (Mg > my). OnpeenTs yCKOpeHne a TPy30B
1 cuiIbl HaTszKeHud nutu 1) u Th.

& 9.2.44 A metal seat with mass my = 32 kg hangs from one end of a rope
that passes over a frictionless pulley attached to the ceiling (see image). A
spring scale hangs from the other end of the rope. A boy with mass m; = 64 kg
sitting on the hung seat is pulling the spring scale which shows the force of
600 N. Find the acceleration of the boy and seat. Does the acceleration point
downwards or upwards under given conditions? Find the force that the boy
exerts on the seat. Consider both the pulley and the rope to be massless.

¢ 9.2.45 [€-2.1.12] Massp paboraer B MOJBECHO JIFOJbKe (CM. PHCYHOK). Enmy
MOHA,I00MJIOCH CPOYHO MOAHATHCA BBepX. OH NPUHUMAETCS TIHYTH 38 BEPEBKY C
TaKoil CUJI0fl, 9TO cuJjia ero JaBJeHMs Ha II0JI JIIOJbKKM yMeHbImuaach jgo 400 H.
Macca sronbkn 12 Kr, Macca MaJisipa 72 Kr. HeMy paBHO yCKOpPEHHE JIIOJIbKH !

9.2.46 Yepes Bpamaiomuiicss 0KOJI0 FTOPU30HTAIBHON ocr OJIOK IEePpEKNHYTa,
HeBecoMasl HepacTs»KuMas HUTh, K KOHIIAM KOTOPOIl MPUBA3aHbI I'PY3bl MaccaMu
m1 u mo (Mo > my). 3a TPy3 MACCOW My TSIHYT BHU3 TAK, 9TO OH JIBUKETCS C
yckopenueM a. Haittu cumy naBieHus 0Ji0ka Ha OCh W CHJTY HATSYKEHUST HUTH.
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9.2.47 [B-2.14] Yepes HeBecOMBIl HEIIOJBIKHBIN OJIOK IIepedpoIlieHa HeBECO-
Mas HepacTsKUMasi HUTh. K KOHIIaAM HUTH IOJIBEIIEHbI I'PY3bl OJIMHAKOBOI MacChl
M. Ha ojun u3 rpy30B OCTaBUJIN IIeperpys Maccoit m. OnpeaenTb yCKOpeHue
I'PY30B a, CUJIy HaTsxKeHus uutu 1, cuny gasiaennd P rpysa m na M, a Takxke
CUJIy JIaBJIeHUs Ha ocb OJioKa R.

9.2.48 [B-2.17] Yepes 0J10K, NPUKPEIJIEHHBII K ITOTOJIKY KaOUHBI JudTa,
[epEeKNHYTa HUTh, K KOHIIAM KOTOPOIl IIPUBSI3aHbl TPY3bl Maccoit my u my. Kabuna
HaYMHAET IOJIHUMAThCsSI C YyCKOpeHuneM ag. IIpenebperasi maccoit 6Jioka U HUTH,
a TaK:Ke TpeHueM, HaliTh yCKOpeHue I'py3a 1mq OTHOCUTEJHLHO KaOUHbBI U CUILY, C
KOTOPOIT OJIOK JeficTBYeT Ha IMOTOJIOK KaOWHBI.

& 9.2.49 [M-1.2.14] Ha ropmsoHTAILHOM CTOJIE JIEXKUT OPYCOK MACCOh 1my; =
2 KI', Ha KOTOPOM TIOMEIIeH BTOPOii Opycok maccoit my = 1 kr. Oba Opycka coeau-
HEHbI HEBECOMOI HEPACTAXKUMOIl HUTbHIO, IIEPEKIHYTOI depe3 6JIOK, 0Cb KOTOPOI'O
HeroJBrykKHa. Kakyto cuiry F' HaJI0 NPUIOXKUTH K BEpXHEMY OpPYCKY B I'OPH30H-
TaJIbHOM HallPaBJIEHIH, YTOObI OH HaYaJl JBUTATHCS
¢ yekopenneM a = 4,9 m/c?? Koaddunuent tpe-
nug mexk 1y opyckamu g = 0,5. Tpenunem nmkmero

v

my
m 4

: OpycKa O CTOJI, TpeHueM B OJIOKe U ero MacCoil Ipe-
HeOpeUb.

& 9.2.50 [B-2.18] Ha riajkoMm ropu3oHTAIBLHOM CTOJIE JIEXKUT OPYCOK Maccoil
= 2 KI', Ha HEeM HaxojuTcs 6pycok maccoit m = 1 kr. Oba Opycka coeuHEHbI
JIETKOI HUTDHIO, MMePEeKNHyTOl depe3 HeBecoMblit 610K, Kakyio cuny F' HYXKHO TIpH-

=

JIOKUTH K HUYKHEMY OPYCKY, YTOOBI OH HaYaJsl JIBUTATHCS
flm_l oT 6JI0Ka ¢ MOCTOAHHBIM yckoperueMm a = ¢/27 Koad-
M durmenT Tpenns mex 1y opyckamu = 0,5. Tpenuem

s MEXKITY HIDKHUM OPYCKOM U CTOJIOM IIpeHebpeyb.

NNANANANNNNN

9.2.51 M-1.2.17] JIBa mapuka ¢ maccamu mq = 600 r 1 mo = 400 T 1oj1Be-
IIEHBI Ha JIEFKO HepacTs»KUMON HUTH, TIEPEKUHYTOH Yepe3 0J10K. B Hadga/IbHbII
MOMEHT BpeMeHU OJIOK 3aTOPMOYKEH, a PACCTOAHNE MeXK/Iy MapuKaMu 110 BepTHKa-
mu ¢ = 49 cMm, ipuyueM OoJiee TAKebII MapuK pacro/ioXKeH BhIlre. depes Kakoe
BpeMsl T IIApPUKU OKayKyTCs Ha OJIHOI TOPU3OHTAJIM, €CJIM CUCTEME ITO3BOJIUTH
npurarbea?! Biiok HeBecom. Tpenuem npeHedpedb.

& 9.2.52 [B-2.19] OnpejeinTh YCKOPEHUE TeJl B CUCTEME. 5

KosddurmenT TpeHust Mexk,1y TeJIoM U IIocKocThio (1 = 0,1.

Maccoii 6s10ka n HuTH IpeHedpedsb. Huth HepacTszkuma. Mac-
%
ca rpysoB my = 1,5 kr, my = 0,5 xkr. Cuyta F' HalpaB/ieHa
ozt yryioM 30° K TOPU30HTY, a ee MOAY/Ib paen 10 H. ma
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K 3agage 9.2.53 K 3aj1a4e 9.2.54 K 3ajage 9.2.55 K 3agage 9.2.56

& 9.2.53 [M-1.2.18] Ha nuru, nepekunyToil uepes HeBeCOMBIi OJIOK, MOBEIICHb
nBa rpysa maccamu my = 100 r u mg = 50 r. B 3aropmoxkeHHOM cocTosiHIE (KOT/Ia
IPY3bI HEMOJIBIZKHBI) GJIOK yPABHOBEIIIEH HA PhIYayKHBIX Becax. Ha Kakyio Beuaumy
Am HY>KHO I3MEHUTL MAacCCy I'Upb Ha IIPaBOil Jalllke, YTOOBI IPU OCBOOOKIEHUN
0s10Ka (Korjia rpys3bl IPUJYT B JBIKEHUE) COXPAHUTH DABHOBECHE BECOB?

¢ 9.2.54 [M-1.2.19] K rpysuky maccoit M = 300 r npukperieHa IpyKIHA,
JIpYTOil KOHeIl KOTOPOil MpUBsA3aH K HUTH, ITepeKnHyToil depe3 6siok. Ha BTOpoMm
KOHIIe HUTHU TojBerieH rpy3uk maccoit m = 200 r. Korma 6J10K 3aTOpMOXKEH,
JuinHa npykubbl £ = 15 cm. Kakyto jyimny £1 Oyjer uMeTh IpyzKuHa, ecjiu 0JI0K
0cB00OUTEL ! CanTaTh, YTO KOJIEOAHNS B CUCTEME HE BO3HUKHYT, T. €. TPY3UKH OY/IyT
JIBUTATLCS € MOCTOAHHBIM yeKopeHueM. [inna nenedopMIpoBantoil IpyKUHbL £y =
10 cm. Maccoit npyKuHbl, HUTH 1 0JI0Ka, & TakyKe TpeHueM B 0JI0Ke IIpeHedpedb.

& 9.2.55 [M-1.2.20] JIBa ogmHaKoOBBIX Tpy3a Maccoit M = 1 Kr cBsi3aHbI MEXKIY
coboil HUTBIO, IEPEKMHYTOI depe3 OJIOK ¢ HENoJIBIKHON ockio. Ha onun u3 rpy3os
KJ1aJ1yT reperpy3ok maccoit m = 0,1 r. C kakoii cuioit F' Oyjaer JaBUTh IIeperpy30K
Ha rpy3 M? Maccoii 6J10Ka 1 HUTH, a TaKKe TPEeHIeM B ocH 0JI0Ka IIpeHedpeyb, HUTh
CUNTATh HEPACTAXKUMOIL. YCKOpeHHe CBOOOHOTO HaleHus IpuHATL g = 10 m/c?.

¢ 9.2.56 I'pys maccet M = 600 r mojBertien K moaBuzkHoMy 0J10Ky. Cucrema,
n300parkeHHasl Ha PUCYHKEe, HAXOJIUTCS B COCTOSHUU TOKOsl. TO IMOKa3bIBAET JIH-
HAMOMETD, IPUKPEIIEHHbII KaK [10Ka3aHO HA PUCYHKE, OJHUM KOHIIOM K IIOTOJIKY,
a BTOPBIM K IOABUXKHOMY 0J10KYy? Bee HUTH 1 OJIOKM HEBECOMBI, TPeHIEM B OJI0KaX
npeHeOpeysb.

¢ 9.2.57 [M-1.2.21] Ha ropusoHTaIbHOM CTOJIE HAXOAUTCSA OPYCOK MACCHI 1My =
0,1 Kr, K KOTOpOMYy TpHUBdA3aHa HEpPACTIKNMasg HUTH. BTOpoil KOHEIl HUTU Iie-

m, PEKNHYT 4Yepe3 OJIOK W MPUKpeIieH K I'PYy3y MacChl
me = 0,2 kr. Koacdppunment rpennsa mex, 1y 6pycKoM
m, u crosioMm i = 0,5. IIpenebperast maccoit 6/10Ka, orpe-
JenTh cuty F') ¢ Koropoit HUThH JieficTByeT Ha OJIOK.
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& 9.2.58 Cucrema, coCTOsIIIAS U3 IOABUXKHOIO 1 HEIMOABUZKHOIO OJIOKOB I JIBYX
I'py30B, MMOKa3aHHad Ha PUCYHKe, HAXOUTcd B paBHoBecuu. Macca JjieBoro rpysa
my; = 3 KI, Macca KaxKJoro u3 06JJOKOB paBHa m = 1 Kr, Maccoil HUTell MOXKHO
npenedbpeds. Haiitu Maccy BToporo rpysa ms.

& 9.2.59  Jlns yaep:KaHUs TSZKEJI0r0 Tpy3a UCIOJIb3YeTCs CHCTeMa, 13 IIeCTH
OJIOKOB 1 HECKOJIbKUX TPOCOB, NMPUKPEIJICHHBIX K IMOTOJIKY TaK, KaK IOKa3aHO
Ha pucynke. C xakoii cusoit F' HaJI0 TSHYTb BHU3 3a KOHEIl TPOCa, CBUCAOIIETO
¢ JieBoro 6JioKa, 9TobObI yiuep:KupaTh rpy3 maccoit M = 500 kr B paBHOBecun?
Y4acTKl TPOCOB, He JiexKalline Ha 0JI0Kax, BEePTUKAIbHBI; BECOM OJIOKOB M TPOCOB,
a TaKyKe TPeHNeM MOXKHO IpeHeOpedb. YCKOPEeHHe CBOOOHOIO MaJIeHU PUHATH
g=10wm/c?

& 9.2.60 [Er3] B cucreme, m300parKeHHOI Ha PUCYHKE, Macca Tpy3a, JesKallero
Ha, [IepOXOBaTOI TOPU30OHTAJBLHO MJI0CKOCTH, paBHa m = 3 Kr. Ilpm nmomsemm-
BaHUHM K OCHU IIOJBHKHOI'O OJIOKa I'py3a Maccoit M = 2 Kr OH JBUKETCsl BHU3 C
yckopenueM a = 1 m/c?. Yemy pasen KoaphUIMEHT TPEHUs (& MEXKY IPY30M
Maccoit m u 11ockocTbio? HuTu HEeBecOMbI U HEPACTSI>KIMBbI, OJIOK HEBECOMBI,
TpeHue B 0cAX OJIOKOB 1 O BO3JIyX OTCYTCTBYET.

& 9.2.61 [B-2.20] ['pys maccoit mq HAXOAUTCS Ha CTOJIE, KOTOPDIH JIBUXKETCS

IOPU30HTAJIBHO ¢ YCKOpeHneM a. K rpysy npucoejimiena
m\ HUTD, NIEpEKNHyTas depe3 06Jiok. K n1pyroMmy KoHIy HUTH

s 7722 TOJBeNIen BTOpoii rpys Maccoit my. Haiitn cnity natske-
81 a HUsT HUTH, €CJIn KO3(PMUINEHT TPEeHUs Ipy3a Maccoi my
O CTOJI paBeH [i.
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HakJ/ioHHad IJI0OCKOCTBH

9.2.62 [B-2.21] C ILJIOCKOCTH, HAKJIOHEHHOI 110/l YIJIOM (v K POPU30HTY, CO-
CKaJIb3bIBaeT 0e3 TpeHus Tesio Maccoit m. Haiitu yckopenue tea a n cuiy JaBJje-
Hug N Ha HAKJIOHHYIO ILJIOCKOCTb.

& 9.2.63 [B-2.23] OnpenesuTh MOJYJIL YCKOPEHUSI IPY30B, CHJIY HATSKEHUsI
HUTHU, CUJIYy JaBjeHns rpy3a M Ha HAKJIOHHYIO ILIOCKOCTb. M
Macca rpyzoB M u m, yroa npu oCHOBAHUU HaKJIOHHO
IJIOCKOCTU (v, HUTH HEBECOMBI U HEPACTSI>KUMBbI, OJIOK

HeBecoM. Tpenns Her.

& 9.2.64 [M-1.2.22] [IBa ommHAKOBBIX Opycka Maccoii m = 0,1 Kr KaKblit
cOeJINHEHBI HEBECOMO HEPACTSXKIMOI HUTBIO, TIEPEKUHYTOI uepe3 OJIOK, yCTaHOB-
JIEHHBIH Ha HAKJIOHHON rtockocTu. [l1ockocTh obpasyer
¢ ropumzorToM yroa o = 30°. [Ipenedbperasi TpeHnem B
cucreMe, HallTH cuy F', KoTopas JeficTBYeT CO CTOPOHBI
HUTHU Ha OJIOK. YCKOpPEHWe CBOOOIHOTO MMaIeHns TPUHATH
g = 10 m/c?. Maccoii 6710Ka pene6petb.

¢ 9.2.65 [B-2.26] OupenenTh MOLYJIb YCKOPEHHUSI I'PY30B, CUIY HATSI?KEHUsT
HUTH U CUJIbI JTaBJIEHNS I'Py30B Ha HaKJIOHHBIE 1iockocT. Macca rpyzos M u m,
YIJIBI P OCHOBAHUU TLIOCKOCTH — < 1 3. HuTu HeBecoMbl 1 HEPACTSXKIMbI, OJIOK
HeBecoM. TpeHus HeT.

& 9.2.66 [B-2.24] OnpeennTh yCKOpeHHe KaKJI0ro 3 Teil B cucreme. Hurn
HepacTsxKuMbl. Maccoit 6j10koB 1 HuTell ipeHebpeunb. Tpenns ner. Macca rpy3oB
my1 = 0,1 xkr, me = 0,6 xkr. ¥Yroa a = 30°.

& 9.2.67 [B-2.25] Mexxay AByMsT HEIIOIBUKHBIMI MyQTaMI MOKET 6€3 TPeHIs
nepeMenaThbCs BHU3 U BBEPX CTEpyKEHb, Macca KOToporo m. CTepykeHb HUKHUM
KOHIIOM KacaeTcs TJIaKON MOoBepXHOCTN KJanHa Maccoit M. Kymn ekt Ha T/iaj-
KOM TOPU3OHTAJIBLHOM cToJie. Onpele/nTh YCKOPEHU KJINHA U CTEPIKHS.
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9.2.68 [B-2.28] I'majkuit kymH Maccoit M MOXKeT CKOJIb3UTL 0€3 TPEHUsI 110
TrOPU30HTAJILHON TI710cKOCTH. Ha ero rpanb, 0Opa3yoniyio yroj o ¢ TOpU30HTOM,
MOJIOYKIJIA TJIaJIKIIT Opycok Maccoit m. Onpee/inTh yCKOpeHne KJInHa a.

9.2.69 [B-2.29] Ha HakK/JIOHHYIO IIJIOCKOCTH, 00Pa3yIoILyIo Yo/l (¢ ¢ TOPU30H-
TOM, TIOJIOZKIJIN TejIo Maccoit m. KoadpummenT Tpenns MexKty TeIoM U IMLI0CKO-
cThio paBeH p. VcemenoBaTh 3aBUCUMOCTD YCKOPEHNUS TeJia U CUJIbl TPEHNs OT YTJIa
HAaKJIOHA IJIOCKOCTHU (V.

9.2.70 [B-2.30] Hebobimoe Tesio MyCcTHIn CHU3Y BBEPX 110 HAKJIOHHOI I1JI0CKO-
CTH, COCTABJIAIONIEH yroJl o ¢ ropu3oHToM. Haiiinre KoapdunmenT Tpenns: MexK Ty
TEeJIOM U IJIOCKOCTBIO, €CJIN BpeMs Io’beMa Tesla 0Ka3aJoCh B 2 pa3a MeHbIIe
BpPEMEHU CITYCKA.

9.2.71 [B-2.31] Ha kakoe MakcuMaJIbHOE paccTosiHue S O MJIOCKOCTH C YTJIOM
HAKJIOHA (¢ K TOPU30HTY CMOXKET TOJHATHCSA TeJI0, UMeIoIee HaYaIbHYI0 CKOPOCTD
vp? OrnpesieiuTh BpeMsi MoJIbeMa 71 U CIIycKa To Teja. Koaddunmuent Tpenus
MEXKJTY TLJIOCKOCTBIO M TEJIOM [4.

9.2.72 [C-2.1.22] Yepes Kakoe BpeMs CKOPOCTH TeJia, KOTOPOMY COOOIINIIN
BBEPX 110 HAKJIOHHOI ILJIOCKOCTU CKOPOCTDb ¥, CHOBa Oyzer pasHa v! Koaddunment
TPEHUsI [1, YTOJI MEXKJIY ILJIOCKOCTHIO U TOPU30HTOM v, tg v > fi.

9.2.73 [B-2.32] C KakKuM MaKCUMAJIbHBIM YCKOPEHHEM MOXKET JIBUIATHCS 110JI-
HOIIPUBO/IHBINT aBTOMOOMJIL 110 CKJIOHY, €CJii KO3 PUIUEHT TpeHus: KoJjiec 00 ac-
dasbT 1, a yroy HaKJIOHA CKJIOHA

& 9.2.74 [B-2.34] Hebosbmioit KyOuk Maccoit m MOKOUTCST Ha [IEpOXOBATOM T1I0C-
KOCTHU, HAKJIOHEHHON K TOPU30HTY O YoM av. Koadbdunu-

eHT TpeHns KyOuKa o mIocKocThb 1 (i > tg ). OnpenesmnTs

MUHUMAJIBHYIO TOPU30HTAIBHYIO CUIy F' | mapajuie/bHyo

HAKJIOHHOT TIJIOCKOCTH, ¢ KOTOPOii HYZKHO TOJIKATH KyOUK, 0
9TOOBI OH HAYAJ JIBUTATHCSI. [

¢ 9.2.75 [B-2.35] OmpejieinThb, IPH KAKOM COOTHOIIEHUN Macc IPY30B Mg /my
rpy3 OyIeT MOKOUTHCs, MOJHUMATHCS BBEPX M OIIYCKATHCSI

my
BHI3 110 HAKJIOHHOM IIJIOCKOCTU. K03 PUIMEHT TPeHIST MexK-
Iy TPY30M 1M1 U HAKJIOHHOU IIJIOCKOCTBIO (4, IIJIOCKOCTDL CO-
a M2 craB/sieT ¢ TOPU30HTOM YTOJI (.

9.2.76 [B-2.33] Kojieco Maccoil m cKaTbIBaeTCsA € TMOCTOSAHHON CKOPOCTBHIO C
ﬁ

HaKJIOHHOI IIJIOCKOCTH. OHpe,ZLeI[I/ITb 3Ha4Y€HNE N HallpaBJICHUE CHUJIbl peaKInn R
IIJIOCKOCTHU.
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& 9.2.77 [B-2.36] [Ba 6pycka ¢ oauHakoBoil Maccoit m = 0,2 Kr Jjexkar Ha
IJIOCKOCTH € YIVIOM HakJoHa o = 45° K ropuszonty. Kosddurm-

eHT TPEeHWs BepxHero Opycka o MmIockocTh 1 = 0,01, HmkHero @Q
o = 1. OnpenesnTh CUy B3auMOJIEHCTBUsI OPYCKOB IIPU MX

COBMECTHOM COCKAJIb3bIBAHUN C HAKJIOHHOMN TIJIOCKOCTH. .

& 9.2.78 [B-2.37] Ha mmockocTs ¢ yryioM Hak/I0oHa K ropu3oHTy o = 30° mome-
IeHa IJIOCKasl ILINTa Maccoit me = 10 Kr, a Ha Hee — OpPyCOK Maccoit my = 5 K.
Kosdbdunment Tpenns mexry o6pyckom n manrtoit @y = 0,15, a
MEKy TLTUTON U IJIOCKOCTBIO fio = 0,3. OupepennTh ycKopeHue
oboux Teji. [Ipn kakoM Ko3d(pdulmeHTe TpeHud [y IJINTA He
OyieT IBUTATHCS !

¢ 9.2.79 [B-2.38] Ha miockocTu ¢ yrjioM HaKJIOHA (v HEIOJIBUZKHO JIEYKUT KY-
OouK, npuieM Kod(MDQUIUEHT TPeHUd MexKIy KyOMKOM u

IJIOCKOCTBIO 1 > tga. Hakyionnas mIocKoCThb JIBUKETCS ' rl
C YCKOpEHHEM a B IOPU30HTaJIbHOM HallpapjeHuu. [Ipun
KaKOM MUHHMaJIbHOM 3HAQUEeHUH 9TOI0 YCKOPEeHUsI KyOuK
HAYHET COCKaJIb3bIBATh !

Pl

& 9.2.80 [B-2.39] IIpu KakoM 3HAUEHNN YCKOPEHUS @ IPY3,

JIEYKaIUil Ha MMOBEPXHOCTHU KJIMHA € YIJIOM HaKJOHA (v, Had-

HeT MOJHUMAThCs 110 Hemy? KoaddumumenT TpeHns MexK 1y
7, TPY30M U KJIUHOM /4.

-
a
-

¢ 9.2.81 [B-2.27]1 Kumme ¢ yryioM HakJIOHA v IPU OCHOBAHWUU JIBUYKETCSI B I'O-
PUBOHTAJIBLHOM HAIpaBJeHnN ¢ yckopeHueMm a. C KakuMm

YCKOPEHHNEM @ OTHOCUTEHLHO HAKJIOHHOM IJIOCKOCTH Oy1eT 7
JIBUTATbCsT I'PY3 Maccoit m, nomerrennbiil Ha Hee? Tpennem -+
npenebpeub. Haittu cuny nasienus N rpysa Ha HaKJIOH- 5

HYIO ILJIOCKOCTb.

9.2.82 Haksonnas TJI0CKOCTDb ¢ YTJIOM TIpU ocHOBaHnm 60° IBUXKETCS BEPTH-
KaJIbHO BBEpX ¢ ycKopenueM 2 M/c2. Bpycok Maccoil 2 KI' yiepKuBaeTcs: CUjlaMu
TpeHus Ha HAKJIOHHON 1y1ockocTn. Oupeie/uTh MOJIY/Ib CHIbI HOPMAaJILHOI'O JlaB/ie-
Husi Opycka Ha HAKJIOHHYIO IJIOCKOCTb.

9.2.83 [M-1.2.4] HavambHbIll y9acTOK TPACcChl CKOPOCTHOTO CITyCKa, PacIOJiO-
YKEHHBIIl BHU3 10 CKJIOHY T'OPBI € YIJIOM HakKJIOHA v = 45° K TOPUBOHTY, FOPHOJIBIZK-
HUK TIPOIIEJ, He OTTAJKUBAsICH MMajKaMi. KaKyio MaKCHMaIbHYIO CKOPOCTb Viax
MOT' Pa3BUTh CIIOPTCMEH Ha 3TOM ydacTke, ecjin ero macca m = 70 kr? Kosdduiu-
eHT TpeHus JIbRK o cHer 4 = 0,1, cujta conpoTUB/ICHNs BO3/yXa MPOIOPIIMOHATBHA
KBajpary ckopoctu: F' = BV?2 rae nocrogunblii koacbdunuent [ = 0,9 kr/u.
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9.2.84 [M-1.2.6] Ilo HAKJIOHHOII IJIOCKOCTU C yIJIOM HaKJOHa « = 15° Teo
JIBI2KeTCs1 BHI3 paBHOMepHO. C KaKnM yCKOpeHneM a Oy/ieT JIBUraThCsl 9TO TeJIO,
ecJIn YyroJl HaKJIOHA ILJIOCKOCTH YBEJUIHUTDb J10 Beanduabl [ = 30°7 yckopeHune
cBODOJTHOTO TajieHnst NpuHATH ¢ = 10 M/ 2.

9.2.85 [M-1.2.7] 3a Kakoe BpeMsi T TeJIO COCKOJIL3HET ¢ BBICOTHI h 110 Ha-
KJIOHHO# I1JIOCKOCTHU, COCTABJISIIONIEH ¢ FOPUBOHTOM YTOJI (v, €CJIN 110 ILJIOCKOCTH,
HAKJIOHEHHON K TOPU30HTY 110 yIJIOM 3, 9TO TeJIo JBUzKeTcsi paBHOMepHO! Koad-
dunmenT TpeHust B 060MX cjydasix OJINH U TOT YKe. YCKOPEHHe CBOOOIHOIO I1a/IeHIs
npunaATh g = 10 M/c?.

9.2.86 [M-1.2.8] CaHKM MOXKHO yJIep2KaTh Ha FOPKe ¢ yIJIOM HakjIoHa o = 30°
MuHIMaIbHON cuoit F' = 60 H, nanpasniennoit Boab ropku. [lpemocrasiennbie
camuM cebe, OHI CKaTbIBaloTCs ¢ yeKopenueM a = 3,9 M/c?. Kakyio MUHUMAILHYIO
cuty F, HalpaBJIeHHYIO BJIOJIb TOPKHU, HY?KHO ITPUJIOYKUTH K CAHKAM, YTOObI TSHYTh
X B TOPKY C IOCTOSIHHO# CKOPOCTHIO? YCKOpEHUe CBOOOIHOIO MaieHHsT IPUHATD
g=10wm/c?

9.2.87 [M-1.2.9] Bpycok maccoit m HaxoauTcs Ha HAKJIOHHON IIJIOCKOCTH,
COCTABJISIIONIEH ¢ rOpU30HTOM yros . OUpeenTh BeJIMInHy Cuibl R, ¢ KOTOpOoii
OPYCOK JIeficTBYET Ha IJIOCKOCTH, €CJIn KOIMMUIMEHT TPEeHUs MeXKTy HUMU [, a
YCKOpEeHUe CBOOOJIHOTO TAJICHUS (.

& 9.2.88 [M-1.2.10] Temo maccoit m = 1 Kr MOKOUTCSI Ha IIEPOXOBATOl MOBEPX-
HOCTHU, COCTABJIAIONIEN ¢ TOPUBOHTAIBHON IJIOCKOCTBIO YTOJ

a = 30°. C kakoii MUHIMAaJILHON cujioit F', HalpaB/IeHHOI

TOPU30HTAIBLHO BJIOJIb JJUHNN TIepecevenns MJI0CKOCTel, Hy K-

HO 110JICHiCTBOBATDH Ha TEJI0, YTOOBI CJABUHYTH €ro ¢ MecTa’

KosddunmenT tpenns tesa o miockocTb i = 0,7. yckopeHune A
cBODOJTHOTO TajieHnst puHATHL g = 10 M/ 2.

& 9.2.89 [M-1.2.12] HakioHHasI JIOCKOCTH, 00pa3yomast ¢ TOPU30HTOM yTOJI
a = 30°, IBMKeTCs ¢ YCKOpEeHUEeM @, HalpaBJEHHBIM BJIEBO, KaK MOKa3aHO Ha
pucynke. [Ipn Kaknx 3Ha9eHNAX @ TEI0, HaXOadIIeecsd Ha
HAKJIOHHOI IJIOCKOCTH, Oy/IeT CKOJIb3UTh BBEPX BIIOJIb Hee?
KosdpunuenT Tperus MexK 1y TeJIOM U IJI0CKOCThIO jt = 0,3.
yCKOpeHne cBobOJIHOr0 HaieHust MpuHAThL g = 10 m/c?.

9.2.90 [Cc-2.1.21] JlenTouHbIil 110/{TbEMHIK 0Opa3yeT yroj o ¢ ropuzoHToM. C
KaKIM MaKCHMaJIbHBIM YCKOPEHUEM MOYKET ITOJHUMATHCS SIIUK Ha TAKOM IO IHEM-
HUKe, ecJu Ko3hduimenT Tpenns pasen u? Jlenta ne mporubaerc.
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& 9.2.91 [M-1.2.11] JIBa Tena maccamu mq = 0,4 kr u mo = 0,1 Kr coeuHEHb

HEBECOMOI I HEPACTSI?KUMOI HUTHIO, IEPEKNHYTOI depe3 HeBecoMblil 010K. Ochb

0JI0Ka, YKpeIlJIeHa Ha, HEINOJBUYKHOM HAKJIOHHOII I1J10C-

KOCTH, COCTaBJISIONIEN ¢ TOPU30HTOM yros o = 30°.

m, [Ipu KakoM MUHUMAaJILHOM 3HAYEHUN KOI(DDUIMEHTA

™My TPEHUs [ TeJIa My U My OYAYT HAXOIUTHCA B TOKOE?
o Tpennem B ocu OJI0Ka TPeHEOPEUb.

9.2.92 [C-2.1.26%] [lo mepeBIHHBIM CXOMHSIM, 00Pa3YIOIMIMM YTOJI (¢ C TOPU30H-
TOM, BTAaCKHBAIOT 3a IPUBSI3aHHYIO K HEMY BEPEBKY AINK. KoadbduiumenT rpenus
dmnKa o cxojaun 4. [loji KakuM yrjioM K FOPU30HTY CJIeyeT TAHYTbh BEPEBKY,
‘ITO6bI C HaUMCHBIINM YyCHUJIMEM BTalllUTb HLLLI/IK?

Z[I/IHaMI/IKa BpallaTeJ/JIbHOI'O JBU2KE€HIN

¢ 9.2.93 ABToMOOIIb MACCOit M JIBUZKETCS € TIOCTOSTHHOM 110 MOJIYJII0 CKOPOCTBHIO
¥ TI0 Y9aCTKYy JOPOTH, UMeroIieMy GhopMy OKPY’KHOCTH pajnyca R (cM. pucyHOK).
HaiiTu cuty jaBjieHnst aBTOMOOMIISA Ha JIOPOTY B TOUKE, JiezKallleil Ha BEPTUKAJIBLHOM
muamMerpe (Tpu cirydast).

9.2.94 [5-2.45] Ha Bpammatomniemcsi TOpU30HTAIBHOM CTOJIMKE Ha PACCTOSHUN
R = 50 cM or ocu Bpamienus Jiexkut rpy3 Becom P = 10 H. Kosddunuent
TPEHUsT MEXK]1y I'PY30M U IOBEpPXHOCTHIO cTosa i = (,25. KakoBa cujia TpeHwus,
yJepKUBaroIas rpys, ecjii CKOpOCTh BpallieHnst ctojnka n = 12 06/vun? [pu
KaKOIl yIJIOBOI CKOPOCTH Wpay TPY3 HAYHET CKOJIB3UTH 110 CTOJTUKY !

9.2.95 [B-2.46] KakoBa J10/12KHa, ObITh HAaMMEHbIIIasg CKOPOCTb MOTOIIMKJIA,
JIJIsT TOI'O 9TOOBI OH MOT' €XaTh 10 BHYTPEHHEl MOBEPXHOCTH KPYT'OBOI'O IUJINHIPA
pajnycoMm R 110 ropu3oHTabHOI OKpYKHOCTH ! K03 duImenT TpeHns CKOIbyKeHIs
MEXKJIy IIMHAMU MOTOIMKJIA W IIOBEPXHOCTHIO IIMJIMHIPA PaBeH k.

9.2.96 [B-2.48] Bo CcKO/JIBKO pa3 yBEJMIUTCI MAKCUMAJIHLHO JOMYCTUMAas CKO-
POCTb JIBUKEHUS BEJOCUIIEUCTA 110 HAKJIOHHOMY TPEKY C YIVIOM HaKJ/JIOHA (v 110
CpaBHEHUIO ¢ MAKCUMAaJbHOI CKOPOCTBHIO JIBUKEHUS 110 TOPU30HTAJIHLHOMY TPEKY
IIPU OJIMHAKOBBIX PaJINyCax KPUBU3HBI TPACKTOPUH U KO3 UImeHTax TpeHust (!
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¢ 9.2.97 [B-2.47] [limockocTh ¢ yIyioM Hak/IOHA v K Topu- 2 R
30HTY BpalllaeTcsl ¢ YIJIOBO CKOPOCTHIO W BOKPYI BEpPTU-

KaJbHOiT ocn. Ha Hak/oHHO# 1y10cKOCTH JiexKuT rpy3. Orpe-

JIEIUTH paccTodgnne R MexKy ochbio BpalleHusd U IeHTPOM =
Macc rpysa. TpeHnem npeHeOpedb.

¢ 9.2.98 [c-2.1.57] Ha riajikoe mpoBOJIOUHOE KOJIBIO pa-

J{g nnyca R, pacriojioykeHHOe BepTUKAJbHO, HajgeTa MaJeHbKas
[ oycunka. KoJblio Bpalaercs ¢ yrjioBoil CKOPOCTBIO W BOKPYT

- BEPTUKAJLHON OCH, TTPOXOJidieil 1o JuamMerpy KoJiblia. [ie

m  HaxojuTcs OycuHka?

O 9.2.99 [B-2.49] [1I0CKOCTD € yIJIOM HAKJIOHA (¢ K TOPH- . )
30HTY BpalllaeTcs ¢ yIVIOBOIl CKOPOCTBIO W BOKPYI' BEpPTU-
KaJTbHOI ocu. Ha HakJI0HHOI 1JI0CKOCTH Ha paccTodHun R
OT OCH BpallleHus JIeKUT T'py3. [Ipn KakoM MUHUMAaJIbLHOM R

Ko puirenTe TpeHns: ol He 0yJIeT CKOJIL3UTD 110 TJIOCKO-

ctu’?

9.2.100 [B-2.50] Ilonycdepuueckas dgaia pajgumycoM R = 1 M Bpalmaercs
BOKDYT' BEPTUKAJIBHON OCH C yIVIOBOHl CKOPOCThIO w = 4,4c¢™ . B wame jexknt
IIapuK, Bpallaloluiics BMecTe ¢ Heil. B Kakom mecre 1yamm oH HaxoguTcesa! Mecto
OTPEJIC/INTL YTJIOM.

9.2.101 [B-2.51] Yaima B dpopme nosrycdeps! paguycom R = 0,8 M BpalaeTcs
¢ TIOCTOSIHHOI YTJIOBOI CKOPOCTBIO W BOKPYT BEPTHKaJIBLHOI ocu. BMecre ¢ uarmei
BpalllaeTcs IMapuK, JexKalluil Ha ee BHYTpeHHel moBepxHocTH. Paccrosnme ot
IIapuKa 10 HIZKHel TOYKH Jallii paBHo ee pajanycy. OnpeaenTh yrIoByO CKOPOCTh
BpallleHUs Yalllu.

9.2.102 [B-2.53] Teso maccoit m = 1 Kr BpalaeTcss B BEPTUKAJILHOM I1LJ10C-
kocTu Ha HUTH JuinHONW ¢ = 1 M. Och BpallleHus PacIoJioyKeHa HaJ| I10JIOM Ha
BeicoTe H = 2 M. Ilpn nmpoxoxkjaennn HUKHEro MmoJIozKeHns HUTH 0OphIBaeTCA 1
TeJIO TaJaeT Ha I10J1 Ha paccTosdsHnu L = 4 M 110 TOPU30HTAIN OT TOYKU OOPBIBA.
OHpe)leﬂI/ITb CJ1y HaTAZKEeHUd HUTU B MOMEHT €€ O6prBa.

9.2.103 [B-2.55] Teso, mojaBerennoe Ha HUTU JUIMHON £, BpallaeTcs B ro-
PU30HTAJIBHON IIJIOCKOCTU BOKPYI BEPTUKAJIBHON OCH, IIPOXOIIIICH Yepe3 TOUYKY
nojiBeca (KOHMIeCKuii MasiTHUK ). YTJI0Basi CKOPOCTh BpallieHus pasHa w. Ompejie-
JINTh yT'0JI, KOTOPbIil 00pa3yeT HUThb C OCbIO BPAICHHSI.
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9.2.104 [B-2.56] Tskesiblii MapuK, nojBeIIeHHbIH Ha HUTH £ = 1 M, OIIUCHI-
BaeT OKPY?KHOCTH B MOPU30HTAJILHON IJIOCKOCTHU (KOHI/IquKI/Iﬁ MaHTHI/IK). Haiitn
1epro/i oOpallleHusT MapuKa, ecJau MasgTHUK HAXOJIUTCA B JIUTE, JTBUKYIIEMCH
BHII3 C [TOCTOSHHBIM YCKODEHHEM a = 5 M/ c2. Hutb cocrasiser c BEPTUKAJIBIO
yros o = 60°.

9.2.105 [B-2.57] Illapuk maccoil m, IIOABEIIeHHbIN Ha HUTH JJIUHON £, IIpuBe-
JIeH BO BpalllaTeIbHOE JIBUYKEHNE B TOPU30HTAIBLHON TJI0CKOCTH. KakoBa JI0/IKHBI
OBITH MPOYHOCTH HUTHU ') 9T00bI pajuyc R OKpYy»KHOCTH, 110 KOTOPOI JIBUXKETCs
mapuK, craix pasubim 20//5?

9.2.106 [B-2.58] CrepxkeHb JyinHOI £ = 1 M 3aKpeILIeH »KeCTKO 110/ YIJIOM
¢ = 30° Ha BepTUKAJILHOI OCH W BPAIAeTCs BMECTE C OChIO € YTJIOBOW CKOPOCTBIO
w = 10c¢™!. K mmkneMy KOHILy cTepyKHdA IPUKPEILIeH IMapiK Maccoil m = 1 K.
Haiitu cuty, ¢ KoTopoii crep:Kenb JIefiCTBYeT Ha MIapuK.

& 9.2.107 [B-2.59] Kpyriias miardopMma Bpamaercss BOKPYT
BEPTHUKAJIBLHOI OCH € YIVIOBOIT cKopocThio w. Ha minardopme Ha-
XOJUTCS MAaPUK MAaCChl 1M, TPUKPEIJIEHHBIN K OCH HUTHIO. Y TOJI
HaKJ/JIOHA HUTKU paBeH «, JUmHa HuTH paBHa L. Oupeneantb
HATSIPKeHIe HUTH B MOMEHT OTPbIBA IAPUKa OT ILIAT(MOPMBI. — O]

W ¢ 9.2.108 [B-2.60] Konyc ¢ yriiom pacTBopa 2 Bpaliaercs
BOKPYT BEPTUKAJBLHOI OCH ¢ YIJIOBOI CKOPOCTHIO w. B Komyce
m HAXOJUTCA IIAPUK MAaCChl M, NPUKPEIJICHHLIA C [OMOIIbIO
HUTH K OOKOBOII ITOBEPXHOCTH KOHYCa U BPAIIAIOIIUIics BMecTe
¢ HUM I10 OKpYyzKHOCTH pajgnyca R. Haiigure HaTd»Kenne HUTH.

2Q

¢ 9.2.109 [M-1.2.31] Mera/ummaecKnii cTepKeHb, N30IHY ThII O YIJIOM (o = 45°
KaK ITOKa3aHO Ha PUCYHKEe, BpaIllaeTcs ¢ yIJIOBOI CKOPO- 0
cThio w = 6 paj/c Bokpyr Beprukagbhoit ocu O0'. K )
KOHILYy CTepyKH¢ IpUKpelieH rpys maccoit m = 0,1 kr

Ha paccrogaun £ = 0,1 m ot Touku O. OupegeanTb MO-

Y7L CUJIbl F', ¢ KOTOpoil cTep:KeHb JeiicTBYyeT Ha T'Pys. m
yCKOpeHne cBobOIHOr0 MaieHust IpuHAThL g = 10 M/c?.

% W

/

C

0

9.2.110 [c-2.1.59] I'py3 Macchl m, MPUKPEIJIEHHBII TPYKUHOM »KECTKOCTH
k K ocu, JABMXKETCs BOKPYT 3TOH OCH 110 OKPYXKHOCTU pajuyca R ¢ yrjioBoi
ckopocThio w. Kakoa jiyimHa HeaeopMUPOBAHHOMN TIPYKUHBI !
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¢ 9.2.111 [Ers] 'pysuku ¢ TodednbiMn Maccamu mq = 0,25 Ko £

u me = 0,5 KI' IpUKpeIIEHbl K HEBECOMOMY CTEPXKHIO JIJTMHOM I
¢ =1 (cM. pucyHoK). CTepKeHb MOYKET BPAIATHCSI BOKPYT I'O-
PU30HTAJIBHOI OCH, POXO/IAIIEll Yepe3 TOUKY ero KpelieHus K 110- m; e—w-s
TOJIKY. ['py3UK My B HIKHEH TOYKE TPAeKTOPHH NMeeT CKOPOCTh

DO |

DO | =~

v = 2 m/c. Onpejiesinte CHTy, ¢ KOTOPOi CTep:KeHb JeificTByeT Ha
IPY3UK 7 B 9TOT MOMEHT BPEMEHH.

9.2.112 [B-2.61] I'py3 Maccoit m JeKUT Ha TOPU30HTAJILHOM IIJIOCKOM CTOJIE,
BpaIlIaloeMcs ¢ YIVIOBOII CKOPOCTBHIO W BOKPYI' BEPTUKAJIBHONI OCH, K KOTOPOil OH
IPUKPEILJIEH ¢ IIOMOIIBIO HEBECOMOI IPYKUHBI YKECTKOCTBIO k. J[TuHa Py KUHBI B
He1eOpMUPOBAHHOM cocTosTHIN paBHa fy. KoadduimenT Tpenns: MexK1y CTOIOM
u rpy3oM . OnpeaenThb, Ha KAKOM PACCTOSHUN MOXKET HAXOJUTHCA TPY3 OT OCH
BpallleHUs].

9.2.113 [M-1.2.23] Majenbkuit mapuk maccbl m = 100 r nozuBeres Ha JIJIMH-
HOIl HUTH K MOTOJIKY BaroHa, KOTOPbIIT paBHOMEPHO JIBUKETCS 110 KPUBOJMHEITHOMY
y4acTKy MyTH cO cKopocThio V = 72 km/4. C kakoil cujoit T HaTsHYTa HUTD,
ec/Ii pajmyc 3aKkpyriaeHus ydactka mytn R = 200 m?

O 9.2.114* [y-1.33] Ilap Bpamaercs ¢ gacToToit ¥ = 0,7 ¢! BOKpyr BepTH-
KaJIbHOII OCH, ITPOX0/IdIeil depes ero neHTp. K Bepxmeil Touke i
mapa MpUKpeIieHa HUTh ¢ HeOOJILIINM TeJIoM. JJimHa HUTH

paBHa YeTBEPTHU JJINHBI OKPY?KHOCTH OOJIBIIOr0 Kpyra mapa. C

OBEPXHOCTBIO IIapa conpukacaercs 2/3 myiuabl HuT. Haiitu

pajimyc 1mapa.
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JIBu>keHune TeJ Mo JeiicTBUeM CUJI yOPYyTroCTu

9.2.115 HaiiTi 9KBUBAJEHTHYIO KECTKOCTH JIBYX MPYKUH KECTKOCTHIO ki 1
ko, COETMHEHHBIX TTOCIEI0BATE/IHHO.

9.2.116 HaiiTu KBUBAJICHTHYIO YKECTKOCTh JIBYX IPYKUH YKECTKOCTbIO k1 1
ko, COETMHEHHBIX TapaJLIeIHHO.

& 9.2.117 [c-2.1.14] Tena Macchl mq 1 Mo COENUHEHDI IIPYKUHOM »KECTKOCTI
k. Ha Tesio maccel my JleficTByeT IOCTOsIHHAs cujia F', HalpaBjieHHas BIOJIb IIPY-
JKMHBI K TeJly Macchbl mq. Haligure, Ha CKOJIBKO cxKaTa IPY2KHUHA, €CJIM HUKAKIX
JIPYTUX BHENIHUX CHUJI HET, a KojieDaHus y»Ke ImpeKpa- i E ma
TIICh. KakuM Oy1eT ycKopeHue TeJl cpasy Ke I0C/Ie »
[peKpaleHust JIeiicTBus Cuibl F'7

& 9.2.118 [B-2.41] Ha moacraBke JIe2KUT TEJI0, MOJABEIIEHHOE K ITOTOJIKY C IIOMO-
IIbIO IPY2KUHBL. B HavabHBII MOMEHT HpYy:KHHA He JgedopmupoBana. [lojacraBky
HAUMHAIOT OIIYCKATb BHU3 C YCKOPEHHEM a. depe3 Kakoe BpeMsl TeJI0 OTOPBETCs OT
nojicraBku’? KoaduiimenT »kecTKocTn Ipy»KUHbL k, Macca Tejia m.

& 9.2.119 [B-2.42] [Ba rpysa mMaccoii mq U My, CBA3AHHBIE IPYKUHOI, CTOST
Ha, TOPUBOHTAJIbLHOM cToJjie. KaKyio MUHMMAJBHYIO CUJIY HYKHO IPUJIOXKHUTH K
BEpXHEMY I'Py3Yy, UTOOBI II0CJIe CHSATUS €€ HIKHUIM I'PYy3 OTOPBAJICS OT ITOBEPXHOCTH
crosa’

& 9.2.120 [B-2.43] Kopobka maccoit M crouT Ha TOpU30OHTAJIBHOM cToje. B
KOpPOOKe Ha MpPY2KIHE ¢ »KeCTKOCThIo k mojperien rpy3. [lpn kakoit amminryne A
KoJiebaHuit rpy3a m KopobKa HadHEeT IHOJIPbIIIBAThL HA CTOJE?!

¢ 9.2.121 [B-2.44] Kopobka maccoit M crout Ha ropusoHTaabHOM croje. Ko-
3P PUIMenT Tpennsa Me¥y CTOJOM U KOPOOKOiT paBeH i. BHyTpu KOpOOKH JIEZKUT
I'Py3 Maccoil m, KOTOpbIii MOXKeT 0e3 TpeHus JBUIraThcs 110 JHY Kopobku. On
IPUKPEIJIEH K CTeHKe KOPOOKHU MPYKUHOM ¢ »KecTKOoCTho k. [Ipn Kakoit aMmminTye
KoJiebaHuil rpy3a KopoOKa HaUHET JBUrAThCs 10 CTOJY !
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¢ 9.2.122 M-1.2.16] Ha ruragkom crogie omenien 6pycok maccoit M = 1 xr,
Ha KOTOPOM JIE2KUT KOPOOOK Maccoit m = 50 1. bpycok npukperien K ojHoMy 13
. Kk [ Bl KOHIIOB HEBECOMOII ITPY2KUHDI, JIPYT'0Oil KOHEI[ KOTOPOIl
M 3aJieJlaH B HEIMOJIBUKHYIO CTEHKY. Bpycok OTBOJAT OT

TTTTTTTVTTT YT TT I T T X TTITTr)

II0JIOYKEHISI PABHOBECHSI IePIEHINKY/ISIPHO CTEHKE Ha
paccrosinne Af n oriyckaroT 6e3 HadaabHO# ckopocTH. [Ipn kakom 3HadeHmn Af
KOPOOOK HAIHET CKOJIb3UTH 110 Opycky? Koadhdunment tpennst kopobka o Opycok
p = 0,2, xxecrkoctsb npyxunbl k = 500 H/Mm. Tpenuem 6pycka o ¢Tost npeHebpedsb.

3akoH BCEMUNPHOI'O TATI'OTECHMNA

9.2.123 Kakag cuja sBjIgeTcs IapHoii 1o TpeTbeMy 3akKoHy HbroTona K cuiie
TSIKECTU Mg, AefiCTBYIOIIell Ha TeI0 Maccoit m?

9.2.124 Tloyemy KaMeHb, OPOIIEHHBIN TOJI YIJIOM K TOPU30HTY, JIETUT IO
napaboJie, a CIyTHUK — 110 OKPY?KHOCTHU (3JLIHIICY )?

9.2.125 Il3BecTHO, 9TO IPHU CBODOOJHOM IAJECHUN C IPEHEOPEXKUMO MaJIbIM
COIIPOTHUBJICHUEM BO3JyXa BCE Tejla Ha 3eMJie MaJaloT ¢ OJIMHAKOBBIM YCKOPEHIEM
¢. ObbsicuuTe bUsMUECKUil CMBIC 3TOrO sBJeHus. 1lodeMy Tak HpoucxXouT?
Bejib 60/1ee MaccuBHBIE TeJjla CHJIbHEEe MPUTATHBAIOTCS 3eMJIeil.

9.2.126 [C-2.1.52] YcKOpeHUe 3Be3/I, BXOIAINX B COCTAB JBOMHOI 3BE3IHI,
a1 1 as. KakoBa Macca BTOPOil 3Be31bl, €C/In Macca IepBoit mq?

9.2.127 BriBectu opmysty JijIsi TIEPBOil KOCMUYECKOT CKOPOCTH.

9.2.128 [B-2.62] Ornennure Maccy 3eMJid, CUNTasi U3BECTHBIMU CJIEIYIOIINe
JlaHHbIe: IpaBUTaIMOHHas nocTognHasg G = 6,7 - 1071 H - m? /kr?, paguyc 3emmn
R, = 6400 xm.

9.2.129 Haiitu Bec Tesia Maccoil m Ha 9KBaTOPe U Ha CEBEPHOM I0JIIOCE SEMJIH.
3Be3;iHblie cyTKN paBHbl 1, pajunyc 3emin K. 3eMJII0 cauTaTh OJHOPOIHBIM ITAPOM.

9.2.130 [B-2.63] Ha kakoii BeicOTE HaJI TIOBEPXHOCTHIO 3eM/in (B JIOJISX pa-
muyca Semyn R;) yekoperue cBoGOHOIO TaJieHust cocTaniisier 25% oT yCKopeHust
¢BODOTHOIO ITaJIeHNsT Ha [TOBEPXHOCTU 3eMJIn

9.2.131 [Ers] Macca Mapca cocrasisier 0,1 ot Mmaccs! 3emutn, puamerp Mapca
BJIBOE MeHbIIIe JuaMeTpa 3eMJi. deMy paBHO OTHOIIEHHE IIePUOJIOB OOpallleHus
HCKYCCTBEHHBIX ciryTHHKOB Mapca u 3emyu Ty, /T, IBUKYIIUXCST IO KPYTOBBIM
opburaM Ha HeDOJIBIION BbICOTE?
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9.2.132 [4-1.60] Pajmyc Mapca Ry = 3400 km. Cuyrauk @oboc obpataercs
BOKPYT Hero 1o opbure pajmyca R = 9400 kM ¢ nepuoygiom T' = 74 39 mun. Haittu
10 9TUM JAHHBIM II€PBYI0 KOCMUYECKYIO CKOPOCTH Jjist Mapca.

9.2.133 [B-2.65] CnyTHUK JBUXKETCs 110 HU3KOH KPYTOBOHl OpOUTE BOKPYT
Bemimn (Rops = Ry ~ 6400 xm). OupenesnnTsb CKOPOCTb JBUKEHHUs CIIyTHHKA
(IepBYI0 KOCMUYIECKYI0 CKOPOCTD) U MEepPHOJ] 0OpAaIeHHs.

9.2.134 [B-2.66] CuyTHUK JIBHUKETCsl 110 OpPOUTE, BBICOTA KOTOPOIl paBHA
pajnycy 3emin. Oupeie/nTb CKOPOCTh JIBUYKEHIs 1 IePHO, 00PaIlleHIs CIIy THIKA.

9.2.135 [B-2.67] OmpeneynTh pajuyc KpyroBoit opOUTHI MCKYCCTBEHHOI'O
CIIlyTHUKa, 3eMJIM, KOTOPBIII «BHUCeI» Obl HaJ| OJHOI M TOH »Ke TOYKOIH IOBepX-
HOCTH 3eMJiH (1epro;; 0OpalleHns paBeH MeprojTy OOpAIeHnsT 3eMII BOKPYT CBOeit
ocn). IIpomomknrensaocts cytok T' = 86 164 c.

9.2.136 [Er3] MsBecTHO, uTO 0JInH 00OPOT BOKPYT cBoeii ocu Benepa cosep-
maeT MPUMePHO 3a 243 3eMHBIX CYTOK, a Macca Bernepnl coctasiger 0,82 0T Macch
Semsin. Ha opbuty Kakoro pajimyca HaJ0 BbIBECTH CITyTHUK BeHepbl, 4TOObI OH
BCE BpeMsI «BHCeJI» HaJl OJIHOI U TOii ¥Ke TOUYKOi ee noBepxHocTu?! M3BecTHO, 9TO
CIIyTHUKN 3eMJIN, «BHUCSIIIEe» HaJl OJHOI 1 TOM »Ke TOUYKOI TOBEPXHOCTH, JIETAIOT
o opbute pajmycom R, = 42000 xm.

& 9.2.137 [B-2.64] B cBunnmosom mape paamycom R u maccoit M cuenana
cepraeckas MOJOCTh pajuycoM R /2 TOBEpXHOCTH g
KOTOPOIi KacaeTcs oBepxHocTH Iapa. OupenesnTs, ¢

KaKOIl CUJION 9TOT I1ap OyeT NPUTATUBATH MaJIeHbKIi m
IIapuK Maccoil m, HaXOJAIIiics Ha pacCTOSHUN d OT
[IEHTPa CBUHIIOBOIO IIapa Ha IIPAMO, COeINHAIONICH
[EHTPBI MAPOB 1 chepruecKoii ToJ0CTH (CM. PUCYHOK).

M

9.2.138 [B-2.68] Kaxoii 10o/12KHa ObITH IIPOJOIXKUTEILHOCTL CYyTOK Ha 3eMIIe,
4TOOBI TeJIa Ha dKBaTope ObLIn HeBecoMbl? Pajnyce Semsu 6400 K.

9.2.139 [4-1.31] MakcumaJsibHasl BbICOTa I10/beMa Tejia, OPOIIEHHOI'0 BePTH-
KaJIbHO BBEPX C HEKOTOPOI CKOPOCTHIO Ha 3emJie, okazasach pasHa 10 M. Haiitn
MaKCIMAaJIbHYIO BBICOTY MObeMa TeJia, OPOIEeHHOr0 BEPTUKAILHO BBEPX C TOM ¥Ke
ckopocTbhio Ha Jlyne. Pagnyc m macca 3emin 6obie pajnyca n Macchl JIyHbI B
3,8 1 81 pa3 cooTBETCTBEHHO.

9.2.140 [B-2.71] Macca aByX 3Be3]1 paBHa 1M1 U My, PACCTOSHIE MEXKIy HUMU
(. Haittu nmepuos obpaliieHnst 9TUX 3Be3/] 110 KPYTOBLIM OpOUTaM BOKPYT UX OOIIEro
IleHTPpa Macc.
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9.2.141 [M-1.2.24] /IBe 3Be3/1bI 0/INHAKOBOI Maccoit M JIBUKYTCs IO OKPY K-
HOCTH pajuycoM R, pacroJiarasgch Ha IIPOTHBOIOJJIOXKHBIX KOHIAX JUaMeTPa OKPY K-
noctu. [Ipenebperas BAngHIEM BCeX JPYTUX HEOECHBIX TEJ, ONPEEJUTh nepuoy 1’
obpariienus 3Be3/1. ['paBuTalmontas nocrosiauas G.

9.2.142 [M-1.2.25] Bokpyr miaHersl, mMerorieil (hopMy Imapa pajamnyca r, 1o
KpPyroBoii opoure JaBmKeTcsl ciyTHUK. OupeaenTsb pajguyc opOuThl ciiyTHUKa R,
cUnTasi M3BECTHBIMU YCKOPEHHE CBOOOJIHOIO HaJeHUs Y ITOBEPXHOCTHU ILJIAHETHI § 1
1epuo/; oopaleHus ciyTHuka 1.

9.2.143 M-1.2.26] CHyTHUK JBUYKETCs 110 KPYT'OBOII opOUTe, pajinyc KOTO-
poil cocTaB/IsIeT N PaJMYCOB TLIaHeThl. KakoBa IMJIOTHOCTH BEIIECTBa, JIAHETHI p,
eciu niepuoji, ooparienus cruyTauka 17 IlraneTy cauTaThb OJJHOPOJIHBIM ITAPOM.
['paBuTtarmonnast rnocrosinnas G'.

9.2.144 [M-1.2.27] Bec Tena na sksarope cocrapisier n = 97% ot Beca 3T0ro0
JKe Testa Ha moJitoce. Hafimu nmepnost Bpalenus mianeTbl BOKPYT c¢Boeit ocu 1, econ
IIJIOTHOCTD BEIIECTBa IIaHeTh p = 2,5 - 103 Kr/ M3, TpaBHUTAIIOHHAS TOCTOSTHHAS
G =6,7-10"" mxe. [InaneTy cuuTaTh OTHOPOIHBIM IITAPOM.

9.2.145 [M-1.2.28] 3BecTHO, UTO CUJIa TSAXKECTHU, JICHCTBYIOMIAs Ha TEJIO HA,
BbICOTE h HaJI TTOBEPXHOCTDHIO TJIAHETHI Ha IOJIIOCEe, paBHA BECy ITOTO Ke Teja Ha
MOBEPXHOCTH IIJIAHETHI Ha 9KBaTope. Haiitu nepuojy 1" BpallieHUsT MJIaHEThl BOKPYT
OCH, €CJIN paJinyc IJIaHeThl R, a yckopeHue cBOOOHOrO MaJIeHUsI Y TOBEPXHOCTU
Ha roJrioce ¢g. [lmanery camraTh OJIHOPOTHBIM MIAPOM.

3axoHbl Kemiepa

9.2.146 Boxpyr 0J1HOIT 3B€3/Ibl BPAIIAIOTCS JIBE IJIAHETHI 110 KPYTOBBIM OP-
ouram. V3BecTHbI OOJIBIINE [TOJIYOCH OPOUT ILJIaHET ap U ao. Haittu orHomenne
JUHENHBIX CKOPOCTEe 3TUX IIaHeT Uy / V9.

9.2.147 Boxpyr 0oJHOIT 3Be3/IbI BPAIAIOTCA JIBE IJIAHETHI 110 KPYTOBBIM Op-
ouTam. V3BecTHBI 1Tepuoibl 0OpaIeHus mianeT BOKpYT 3Be3/bl 11 u Ts. Haittn
OTHOIIEHNE JINHEHBIX CKOPOCTEll 9TUX IIJIaHeT U1 / V9.

9.2.148 Ckosbko Bpemenn 3emJist Oyier naaarh Ha CoJTHIEe, ec/in ee IBIUKEeHNe
110 opOUTEe BHE3AITHO IPeKpaTuTcs! Bosblas moayock 3eMHOT OpOUTHI paBHA @,
macca CoJinia paBHa M.



113 JVMHAMUKA

9.2.149 [B-2.69] Onpejie/inTh 1epuosL 0OpaIeHsT CIlyTHIKA, 10 SJIIUIITHIC-
CKoOIl opbute, amoreit KOTopoi <M&KCI/IMaJIbHOG yJaJjeHue oT IeHTpa BGMJH/I) paBen
yTpoeHHOMY pajycy 3emin R, = 3R, a nepureil (MUHIMAJIbHOE yIaJI€HIE OT
nerTpa 3emin) R, = R,. Haiitu orHomenne ckopocteit B arnoree u nepuree. Jljis
pelennd 3aJla9i TPUMEHNTH 3aK0oHbl Kerepa.

¢ 9.2.150 [B-2.70] CiyTHHK JBUZKETCSI IO KPYTOBOit opouTe paanycom R = 3R,
rie R, = 6400 km — pajuyc 3emsn. B pesyiibrare KpaTKoOBpe-
MEHHOI'O JIefiCTBUSI TOPMO3HOI'O YCTPOICTBA CKOPOCTH CIIYTHUKA
YMEHBIIIIACh TaK, YTO OH HAYMHAET JIBUTATHCA 0 JIIUITHYIEC-
CKOIl opbure, Kacaromeiics moBepxHOCTH 3eMJIi. depe3 Kakoe

BpeEMs IIOCJIE 9TOI'O CIIYTHHUK HpI/ISGMJH/ITCH?

9.2.151 Teso ¢ moBepxHOCTH OJHOPOHOI TIaHEeTHI pajnycoM R u maccoit M
BBICTPEIMBAIOT TIOJT YTJIOM (v K TOPU30HTY C TEePBOil KOCMUYECKOI CKOPOCTHIO T
JanHoi mianerbl. CauTaiiTe, 4ToO IJIAHETA JIUIIEHA aTMOChephbl U He BPAIaeTCs.
Haiiaure:

1. MakcuMaabHYIO BBICOTY TO/IbEMa, TeJIa HaJl TOBEPXHOCTHIO TJIAHETHI.

2. DKCUEHTPUCUTET OPOUTHI.

3. JlanbHOCTB TI0J1eTA, (JTMHY JIyTH HA TTOBEPXHOCTH ILTAHETHI, COeIMHSIFOIIEH TOUKH
BBICTPE/IA U MAJICHIs ).

4. BpeMmsi IBUKEHUSI TeJIa.

3BecTHO, 9TO MPU ABUXKEHUH B TPABUTAIIMOHHOM IT0JI€ TIO /IATICY ¢ OOJIBIIO

MOJIYOChIO @ OpPOUTAIbHASA CKOPOCTH CIIyTHUKA B MPOU3BOJILHOM TOUYKE TPacKTOPUH,

yJIaJeHHO OT MEeHTpa TATOTEeHNs Ha PACCTOsHUE T, UMeeT CJIeIYIONIil BU/I:

2 1
v=|GM ==
r a
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Bropoit 3akon Helorona B nMIiyibcHol gopme.
3aKOH COXpaHEHUs] UMITYJIbCa.

YeqoBust mpumennmoct 3CIH.

[lenTp Macc cucTeMbl MaTepuabHbIX TOUYEK.

N e

LlenTp TszKecTn.

OcHoBHOe ypaBHeHUE AUHAMUIKNI

9.3.1 [B-3.1] MarepunanbHas TOUKa Maccoil 1M JBUKETCA € MOCTOSHHON YTJ10-
BOIT CKOPOCTBIO W TI0 OKPYKHOCTH pajimycoM R. OmpeenTh n3MeHeHne nMITyIbca
TOYKI 3a YeTBEPTH MEPUOIA.

9.3.2 [B-3.2] Temo maccoit m OpoCHIN TOJ YIJIOM K FOPU30HTY C HadaIb-
HOIT CKOpOCTBIO vy. [Iperedperas conpoTUBIEHIEM BO3/IyXa, HANTH TpUpAIeHIe
UMILYJIbCA TeJla 3a IePBble T CeKYH/| JBUKEHUS.

9.3.3 [B-3.3] Teso, nmeroriee HAYAJIBHYIO CKOPOCTD Vg, JABUXKETCS ITPSIMOJIN-
HEHO TI0 IIepOXOBaTO MOPU30HTAILHOI ToBepxHOCTH. Koaddunment rpenns
MEZK/Ty TeJIOM U IIOBEPXHOCTHIO L. Hepe3 Kakoe BpeMs T TeJI0 OCTaHOBUTCS !

& 9.3.4 [B-3.4] K mesry maccoit m, IBUKYIIEMYCs 110 TJIaJIKOH FTOPU30HTATIBLHOMN

IIOBEPXHOCTHU, IIPUJIOZKEHA 110 HallpaBJICHUIO €0 ABU>KCHM F
E
K

CUJIa, U3MEHSIIOIIAsCs 110 JTuHeHOMY 3aKkoHy. Onpeie/nTh
KOHEUYHYIO CKOPOCTb TeJla Vg, €CJIM HadaJlbHasgd CKOPOCTb Uj.

3HavyeHns 1mapaMeTpoB [ n T Ha PUCYHKE CUNTATH U3BECT-

HbIMMN.
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& 9.3.5 [B-3.5] ApToMobmib Maccoit m = 2 - 10% kr jBUzKeTCs O CKOPOCTDHIO
F,H v = 90 xkm/4. B mMomenT Bpemenn t = 0 Ha HEro HadnMHa-

10
eT jJeficTBoBaTh TOPMO3sias cuia F', Koropas HapacTaeT

0 JINHEHHOMY 3aKoHy (CM. pucyHOK). Hepes Kakoe BpeMst

o Ic 5
0 s 0 ABTOMOOMJIb OCTAHOBUTCH !

9.3.6 [B-3.6] Tejyio maccoil 1 Kr HAUNHAaET JBUXKEHUE U3 COCTOSHUSI IIOKOS 10T
JeficrBreM 1noctosiHHoil cuiibl, paBHoit 10 H. Kakos Oyaer nMmIry/ibe Tesa, Koria
OHO TIPOIieT IyTh, paBHBIA O M7

9.3.7 [B-3.7] Tesno maccoii 1 K OPOIIEHO MO/ yIJIOM K TOPU30HTY. 3a BpeMsd
[OJIeTa, €ro UMITYJIbC u3Menmicst Ha p = 10 kr - M/c. OnpesenTs HAUOOIBIIY O
BBICOTY I0/I'beMa TeJIa.

9.3.8 [B6-3.8] Merajummaeckuil mapuk, 1majias ¢ BBICOTHI by = 1 M Ha CTaJIbHYIO
IJTUTY, OTCKAKNBaeT oT Hee Ha BuICOTY ho = 0,81 M. Bo cKoOIbKO pa3 yMeHbIIaeTcs
UMITYJIBC IIApUKa Npu yjaape?

9.3.9 [B-3.9] /IBe wacTumpl MaccaMu My U Mo JABUTAJINCH CO CKOPOCTSIMMU
U1 U U3 TaK, U4TO HallpaBJeHue JBUKEeHHd BTOPON YaCTHIILI HepIeHIUKYIAPHO K
HAIIPABJIEHHUIO JIBUKEHUSI [1epBoii. B Tedenne HEKOTOPOTro BpeMeHn Ha 00€ YaCTHIIbI
JIeiCTBOBAJIM OJIMHAKOBBIC 110 MOJIYJIIO M HAITPABJICHUIO CUJbL. B pesynabrare aefi-
CTBHUS 9THUX CUJI IIepBad YacTHUIa CTaJla JIBUTAThCA CO CKOPOCTBIO 4. OupeenTnb
MOJLYJIb CKOPOCTH BTOPOM 9acTHUIBI |Ug| = g JI/IsI CJIEAYIONUX COOTHOMIEHHIT Mace
1 CKOPOCTeIt:

a) my=my =m; |01 = 03] = [ur] = v; uiLo]
6) my =m; my = 2m; [v7] = [ur| = v; 03] = v/2; uy Loy
B) my =m; my = 2m; [v7] = v; [03] = [w1] = 2v; uf = —207

9.3.10 [B-3.10] KakoBa cpemnsisi cuiia JaBjieHud F' Ha I1JIedo IIPU CTPesbbe
u3 aBTOMaTa, ecjau Macca nyan m = 10 r, a CKOpoCThb IyJIM IPU BbLIeTe U3 KaHaJa
crBosia v = 300 m/c? Aromar jenaer n = 300 BBICTPEIOB B MUHYTY.

9.3.11 [B-3.11] JIng mpoBe/ieHns OrHEBLIX NCIBITAHNN YKUJIKOCTHOM paKeTHBII
JIBUraTe b 3aKkpenmin Ha crenjie. C Kakoil cuiioil oH JeficTByeT Ha CTEH/I, €CJIH
CKOPOCTH MCTEYCHUS IIPOLYKTOB CrOpaHus U3 COIJIA U, & Pacxo/] TOILJINBA 34 T
CeKYH/I COCTaBUI M Kr7

9.3.12 [B-3.13] Tejio Maccoit m, nMmeroriee HauaIbHYIO CKOPOCTD ¥, IIONA aeT
B BI3KYIO CpeJly, CUJIa COPOTUBJIEHNUS JIBUYKEHUIO TeJjla KOTOPOI MpONopIuoHaIbHa
ero ckopoctu: F' = au, tiie a@ — usBecTHbIN Koaddunuent. OnupeneysnTh myTh,
[IPOIJICHHDLIN TEJIOM 0 OCTaAHOBKIMU.
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9.3.13 [B-3.14] BojoMmeTHblii KaTep JIBUXKETCs € IIOCTOSIHHOI CKOPOCTBHIO, 3a-
Oupast 3a00PTHYIO BOJIY U BbIOpachiBas Ha3aJl CTPYIO CO CKOPOcThio u = 20 Mm/c
OTHOCHTEJILHO KaTepa. 111omap nonepeanoro ceuenns crpyn S = 0,01 m2. Haii-
JINTEe CKOPOCTb KaTepa, ecJii JeficTBYoIast Ha Hero CuJia COIPOTUBJIEHUsT IIPOITOP-
HEoHA/IbHA KBapaTy ckopoctn: F = kv? mpudem k = 7,5 H - ¢? /Mm%

9.3.14 [B-3.15] OjuH KOHeIl KaHaTa YIEPKUBAIOT Ha BbicOTe h OT 3eMJIu,
BTOPOIT €ro KoHell KacaeTcst 3emiin. B momenT Bpemenn ¢ = () KaHAT OTIIYCKAIOT 1
OH HaYMHAeT CBOOOIHO MMajaTh Ha 3eMJo. [loyunre aHamTHIECKy 0 3aBUCHMOCTD
CHIJIBI, ¢ KOTOPOIl KaHaT OyJeT JaBUTh Ha 3eMJII0, OT BpemeHu. Macca e uHMIb!
JJINHBI KaHaTa paBHa p.

9.3.15 [B-3.16] /IBa mapuka, n3roTOBJIEHHbIE U3 OJHOTO 1 TOTO K& MaTepuaJa,
aJ1afoT B 00J/1aKe MbLTH. Bo CKOTBKO pa3 OTJINYAIOTCS YCTAHOBUBIINECT CKOPOCTH
naJIeHIs MapUKOB, €C/IN JMaMETP OJHOTO 13 HUX BIBOE OOJIbINE JaMeTpa JPyroro?
[Torb He puINIIaeT K MapukaM, a Macca UX B IIPOIecce TBUKEHNs He N3MEHSEeTC.

9.3.16 [65-3.17] Ha moBepxHOCTH BOJBI HAXOAUTCS B IOKOE JIOJKA. 1eI0BEK,
HaXOJSIINICS B Hell, Mepexo T ¢ KOpMbl Ha Hoc. Kak OyjeT jBUraTbCcd JIOJIKA,
€CJII CIJIa COIIPOTUBJIEHUS JIBUXKEHIIO IIPOIOPIIMOHAIBHA CKOPOCTU JIOIKMI?

9.3.17 [Box-22.24] Illapuk maccoit m = 25 r HajeTaeT Ha CTEHY CO CKOPO-
croio v = 20 M/c. Paccunrars nsmenenne nmMirysibca Ap n cpesiHIon0 cuiy Fep,
JIefCTBYIONLYIO Ha IAPUK 3a BPEeMs COYIAPEHHUs CO CTOPOHBI CTEHBI, I TPeX
cIydaeB: a) JJ000BOM abCOIOTHO yIpyTuii yaap; 6) JT000Boi abCOMOTHO HEyTpyTHii
yJap; B) abCOJIOTHO yIPYTHil yap; CKOPOCTh MepeJ] yIapoM HallpaBjieHa MMo/T
yrioMm o = 30° K crene. [Ipunars Bpems coymapennsg 7 = 0,01 ¢ Bo Becex caydasdx.

3aKOH COXpaHeHUsI UMILYJIbLCa

9.3.18 [B-3.18] Ilysa maccoit m = 9 r nonajaer B HENOJBUXKHBIN OPYCOK,
MOKOSIIIIIICS Ha TUIa KON TOpU30HTabHOI moBepxHocTu. Macca opycka M = 9 kr,
ckopocthb myn vg = H00 M/c HampaBieHa ropu3oHTaIbHO. [lysist 3acTpeBaer B
opycke. Onpelie/InTh CKOPOCTH JIBUXKEHUsT OpyCKa 110CJIe oM laHusl B HEr'O ITYJIN.

9.3.19 [B-3.19] Ilysnsa maccoit m = 12 r, jieTdias ropusoHTaJIbHO CO CKOPO-
crbio vg = 700 M/c, monajaer B 6PyCOK, JiexKalmil Ha TJIaJIKOM IOJTy, i TPOOuBaeT
ero HackBo3b. Macca 6pycka M = 5 Kr, CKOpOCTb ItyJii 11ocJie Beiieta v = 280 m/c.
Ornpeie/InTh CKOPOCTh JIBUKEHIS OPYCKA.
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9.3.20 [B-3.20] Ha Tenexxky maccoit M = 20 Kr, IBHXKYIIYIOCS CO CKOPO-
cThIO 6 KM/, CBEPXY C BBICOTHI 2 M CBOOOJHO HajaeT rpy3 maccoit m = 1 Kr.
OrnpesieTnTH CKOPOCTD TeJIEYKKHU TIOCTIe MaeHus Ipy3a.

9.3.21 Tenexka maccoit M ¢ jiexkalluM Ha Hell TPy30M Maccoil m JIBUKETCA
110 IJIaJIKOW FOPM30HTAJILHON MOBEPXHOCTH CO CKOPOCTHIO v. [lociie oTKpbITH JTIoKa
I'Py3 BBINAJIAET U3 JIIOKa TeJexKKU. HaiflTn ycTaHOBUBIIYIOCA CKOPOCTH TEJIEYKKHU.

9.3.22 JIBa m1acTU/JIMHOBBIX MMAPUKa MACCAMHE 110 U Mg JBUKYTCS 110 TOPI30H-
TaJIbHOI TTIOBEPXHOCTHU JIPYT APYTY HABCTPEUY BJIOJIb OJIHOI IPAMOIl CO CKOPOCTAMU
v1 U vy cooTBeTcTBeHHO. OIpeje/InTh CKOPOCTh U U HalpaB/ieHue JIBUKEHUs
MAPUKOB Tocje abCoIOTHO HEYIPYToro coyjaapenus. TpeHneM o MOBEPXHOCTD
npenedpedb.

9.3.23 Ilama, oOyuast JeBOUKY KaTaTbCsd HAa KOHbKaX, CKOJB3UT C Hell 110 JIbJLy
CO CKOPOCTBIO 4 M/c. B HEKOTODBINT MOMEHT OH aKKypaTHO TOJIKACT JIEBOUKY B
HalpasJiennn jipmkenusi. CKOpOCTb JEBOYKH 1IPU 9TOM Bo3pacTaeT /10 6 m/c. Macca
neBoukn 20 kr, a narmbl 80 Kr. KakoBa cKOpocTbh Hallbl mocje Touka’ Tpenne
KOHBKOB O JieJ] He yUUThIBaliTe.

9.3.24 [B-3.21] Konbkobexer maccoit M = 60 kr, crosmuii Ha Jibiy, Opocaer
oy yryiom a = 30° K ropusoHTy cHe:KoK Maccoit m = 250 r. OupeieiuTb CKOPOCTh
KOHBKOGEKIa T0CIe OHPOCcKa, ecjil CKOpOCTh CHexKKa vy = 30 M/c.

9.3.25 Cuapsiji Maccoit m = 1 Kr BbLIeTaeT U3 HE3aKPEILJIEHHOIO OpPY/Ius
maccoit M = 103 KI', CTOSIIIIEro Ha IJIaJKOH IrOpu30HTaJIbHON moBepxHocTu. Cpasy
mocJie BbLIETa U3 CTBOJIA OPYJUst CKOPOCTh cHapsiia vy = 1000 m/c nampasiena
nogt yriioM o = 30° k ropusonTy. HaliTu ckopocTb oTKaTa Opyaus.

9.3.26 Ilo riajkoit ropu30HTAJILHON TOBEPXHOCTH JIBUYKETCST TEJIEXKKa, ¢ Iec-
KoM obrmieit maccoit M = 500 kr co ckopocTbio v1 = 5 M/c. B Hee nonajaer cHapsij
Maccoit m = 1 Kr u 3acTpeBaet B Heil. [lepes momaganmem cHapsiT IBUTAJICT CBEPXY
BHI3 HABCTPETY TeJIeKKE CO CKOPOCThIO v9 = 1000 M/c, HampaBIeHHOI 0T yIJIOM
a = 60° k ropuzonTy. HaiiTn ycTaHOBUBIIYIOCS CKOPOCTH TEJIEYKKU CO CHAPSIOM 1U.

9.3.27 [B-3.23] CHaps,i, KOTOPHBIil JieTeI B TOPU30HTAJILHOM HaIPaBJICHUH CO
CKOPOCTBIO ¥, Pa3pbIBaeTCs Ha JIBa OCKOJIKA MaccaMu mi U meo. CKOPOCTh IIEPBOro
OCKOJIKa, paBHa v; U HaIIpaBJieHa BepTUKaJIbHO BBepX. Onpeje/nTb MOIYJb U
HallpaBJieHHe CKOPOCTH BTOPOT'O OCKOJIKA.
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9.3.28 Cuapsiji, 3alIyIIeHHbllI CO CKOPOCTBIO ¥y BEPTUKAJILHO BBEPX, Pa3o-
pBaJIiCsi HAa TPHU OCKOJIKA B BepxHeil Touke cBoeil TpaekTopuu. OCKOJIOK Maccoii
My TPUOOPET CKOPOCTDb ¥, HAIIPABIEHHYIO rOPU30HTAILHO. OCKOJIOK Maccoil meo
HIproOpeJl CKOPOCTh Vo, HAllpaBJIEHHYIO BEpTHUKAJbHO BBEpX. Kakyro ckopocTb
npruodpest 0cKoJIoK Maccoit ms? 1o KakuM yrjioM o K TOPU3OHTY IOJIETEN STOT
OCKOJIOK !

9.3.29 [Er3] Cuapsiz, seramuii co ckopoctbio 100 M/c, paspbiBaeTcst Ha JBa
ockoJika. [lepBbiit ockosok sietut nost yriiom 90° K miepBoHavaIbHOMY HAIIPABJIEHUIO,
a BTopoit — nox, yriom 60°. KakoBa Macca cHapsijia /10 pa3pbiBa, €CJnu BTOPON
OCKOJIOK Maccoii 1 kr mmeer ckopocts 400 m/c?

9.3.30 [4-1.12] HemoaBuzKHbIi cHAPSIT pa30pBaJiCs Ha deThipe 0CKoJIKa. OCKOJI-
K MaccaMu mq = 3 KI', My = 2 KI, mg = 4 KI 1IoJIeTeJn COOTBETCTBEHHO CO
ckopoctsimu v1 = 200 M/c BepTHKAJIBHO BBEPX, Uy = 150 M/c rOpU30HTAIBHO HA
cesep 1 v3 = 100 M/c ropusoHTaNIBHO Ha BOCTOK. [1oj1 KAKMM yIJIOM K TOPHU30HTY
0JIeTesT YeTBEPTHIN OCKOJIOK !

9.3.31 Jlocka mMacchl mq CKOJIB3UT 110 OBEPXHOCTHU JIbJla CO CKOPOCThIO v1. Ha
JIOCKY ¢ Oepera IpbIraeT 9e0BeK Macchl mo. CKOPOCTH Ye/0BeKa MepIeH UK YIapHa
CKOPOCTHU JIOCKU W paBHa V9. HaiflTn CKOPOCTH JIOCKH C YETOBEKOM M YTOJI MEXKLY
YCTaHOBUBIINMCS HAIIpaBJeHUeM JIBUKEHNUS W IePBOHAYAILHBIM HaIlpaBJIeHIEM
JIBUYKEHUST JIOCKU. TpeHneM MexK1y JIOCKOM U JIbJIOM IIpeHedpeyb.

9.3.32 K creHe npukperuieH IUIaHD ¢ HaCaJIKON, M30THYTON IO HPSIMbIM
yriom. U3 muianra BeITeKaeT Boja co ckopoctbio v = 10 m/c. Haiiaure ropu-
30HTAJILHYIO COCTABJISIONLYIO CUJIbI, C KOTOPOIi IIJIAHT JIaBUT Ha creny. ILmormaib
ceuenns muianra S = 10 cv?.

& 9.3.33 [B-3.22] Ha rrajkoil ropim30HTAJILHON IJIOCKOCTH JIEXKUT OPYCOK Mac-

coit M =1 kr. K 6pycky npuBs3ana HUTb JauHoit L = 1 M,

Ha KOHIIe KOTOPOIT 3aKperlieH mapuk Maccoit m = 1 xr. B na- M /

YaJIbHBIII MOMEHT HUTh OblLjIa OTKJIOHEHA Ha HEKOTOPBIN yIoJ

1 OTIIyIIeHa Oe3 HadabHOI cKopocTu. Haliure cKopocTh L
OpycKa B MOMEHT, KOI'JIa HUTh IIPOXOJIUT Uepe3 BEPTUKAJILHOEe
[IOJIOZKEHUE, 3Hasd, YTO ee yrjioBasd CKOPOCTb B 9TOT MOMEHT
paBHa w = 1 paj/c.
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< 9.3.34 [U-1.2] Maabuuk Maccoil m cbeszkaeT Ha caHkax maccoit M ¢ mocto-
STHHON CKOPOCTBIO U1 (CM. PHCYHOK) € TOPbI, nMeroIreil yKIoH « (cosa = 8/9).
Jpyroit MaabInK TaKO# Ke MaCChl M OEKUT 3a CAHKAMU U 3allPLIMMBACT B HUX,
uMesl B HadaJjle MPbIXKKA CKOPOCTh, HAIIPABJICHHYIO
o[ yryioM y (cosy = 7/9) k ropusonry. B pesyiib-
TaTEe ITOrO CAHKHU € MAJIBLYNKAME JBUZKYTCs 110 TOPEe
CO CKOPOCTBIO 9. HaiiTu cKOpocTb HPBITHYBIIEro

MaJIb9MKa B Ha4aJl€ IIPbIZKKa.

& 9.3.35 [u-1.1] Cannu ¢ cejlokoM U cobakoil obieit maccoit M cbe3zKalor ¢
IOCTOSTHHOMN CKOPOCTBIO ¥ € TOPBI (CM. PUCYHOK ), UMeroIeli yKiIoH « (cosa = 6/7).
Cobaka Maccoit m CHPBITUBAET C caHeil 1o XOomy uX
JIBUZKEHUST U [IPU3EMJISIETCSI, UMesl CKOPOCTh U, Ha-
npasjieHHyto 1moj yriom [ (cos f = 3/7) K ropu3on-
Ty. CaHM 1OCJIe 3TOr0 IPOIOJIZKAIOT JBUTATHCS 110
rope Ban3. HailiTu ckopocTh caHeil ¢ ceJoKOM Ioc/Ie
IPBIXKKa COOAKM.

& 9.3.36* [B-3.12] Ilnardopma maccoii M HaumHaeT ABUraTbCs BIPABO 1101
JieficTBreM noctostHHoN cutbl F'. V13 HenoiBrzKHOro OyHKepa Ha, Hee BbICHITaeTCs
mecok. CKOPOCTh MOrPYy3KH MOCTOsTHHA U paBHa 4 Kr/c. [Ipenebperast Tperuem,
HaTH 3aBUCUMOCTD OT BPEMEHHU YCKOPEHUS @ ILIAT(OPMBI 4

B Iporiecce rorpy3ku. Onpee/inTh ycKopeHue a; miatdop-

MBI B CJIydae, eCii IIeCOK He HAChIaeTcs Ha 11aTdopMy, a [ ] A
13 HAIIOJTHEHHOI BBICHIIIAETCSI Yepe3 OTBEPCTHE B ee JIHe C
MOCTOSTHHOMN CKOPOCTBIO [i KT'/C.

9.3.37* CrBoJI HE3aKPEILICHHOIO OPYAus Maccoit M, cTosIIIero Ha riajaKoi
POPU30HTAJIBLHON OBEPXHOCTH, HAKJIOHEH K TOPU30HTY Ha yroja «. Ha kaxkom
paccTosTHIE S OT MeCTa BBICTpesia yIadeT CHapsii MacCcoil m, eCc/lii CKOPOCTD
OTKaTa OpYy/Ius paBHA U’

JIBU>keHUe IIeHTPa MacC CUCTEMbI

9.3.38 [B-3.24] /lecaTh mapukKoB, MacChl KOTOPBIX COOTBETCTBEHHO PABHBI
1r,2r, ..., 10 r, ykperienbl Ha HEBECOMOM cTepzkHe jjinHoit 90 cM Tak, 4To
paccTostHue MEKJIy IeHTpaMU JBYX cOceJIHUX ImapukoB pasHo 10 cm. Haiitn
MIOJIOYKEHNE TeHTPa MacC CUCTEMBI.
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2m 3m
& 9.3.39 [B-3.25] Onpejennre MOJIOKEHIE IIEH- ‘ M
Xc

Tpa MacCC IIpOBOJIOYHOI'O KBa/JpaTa CO CTOpOHaMU @,

B BepIIMHAX KOTOPOI'o 3aKPeILIeHbl IapuKNl Macca- Ye 4m

MU m, 2m, 3m u 4m. m

9.3.40 [B-3.26] /IBe gacTHUIbI MaccaMu 1M U My JIBUTAIOTCS CO CKOPOCTAMU
U1 U Uy TaK, 4TO HallpaBJeHUe JBUKeHUs BTOPOHl YaCTUILI HepIeH IUKYIAPHO K
HAIIpaBJICHUIO JIBU2KeHUs 11epBoii. Orpejesinre CKOPOCThb U, IEHTPA MacC CUCTEMBI,
COCTOsIIIIEel U3 ITUX JBYX HACTHUIL, JIJIS CJAEYIONINX COOTHOIIEHNIT MacC U CKOPOCTEIi:

a) my =my =m; [0]] = |02] = v
6) ma
B) mi=m; mg=2m; |vi|=uv; |v3 =2

m; mo=2m; |vi|=v; |v3]=1v/2

SHaueHnda v CUYNTATL U3BECTHDLIMU.

9.3.41 [B-3.27] YesnoBek, HaAXOAIIHUIICA B JIOJIKE, TIEPEXOJIUT ¢ HOCA HA KOPMY.
Ha kakoe paccrosinne S mepeMecTuTcs JIoJKa JJIMHON L, eciim Macca deioBeka m,
a Macca Jjojaku M7 ConpoTuBjieHIEM BOJIbI IIpEHEOPEYb.

9.3.42 [B-3.28] Ha jne majieHbKOil 3alassHHOI IIPOOMPKHU, 1OABENIEHHON Ha/I
CTOJIOM Ha HUTH, CUJIUT MyXa, Macca KOTOPOi paBHa Macce TPOOUPKH, & PacCTOSTHIE
OT JIHA& JI0 MOBEPXHOCTH CTOJIa paBHO jmHe npodbupkn £. Huth mepexkuraror, u 3a
BpeMs TaJeHusT TPpOOUPKU MyXa IepeJieTaeT CO JHA B BePXHUI KOHEIl IIPOOUPKHI.
OrnpenesinTh BpeMsi, 3a KOTOPOE IIPOOUPKA JOCTUTHET CTOJIA.

9.3.43 [B-3.29] /IBa mapuka, UMEIOIINX OJMHAKOBBIE MACCHl M 3apsijibl U
HAXOJISAIINXCsT Ha OJIHOI BepTUKAJIN Ha BbIcOTax hy 1 hg, OpOCHIN OJHOBPEMEHHO B
OJIHY CTOPOHY B 'OPU30HTAJILHOM HAIIPABJICHUN C OJMHAKOBBIMU CKOPOCTSIMU V.
[IepBblil MmaprK KOCHYJICS 3eMJIM Ha paccTossHun £ oT BepTukaJm Opocanusi. Ha
Kakoii BbicoTe h B 9TOT MOMEHT OyjieT BTOpoii mapuk?! ConpoTuBIeHneM BO3IYXa
1peHedpedb.

9.3.44 [B-3.30] Ha HuTu, nepeknHyToii yepe3 0JIOK, IO/IBEIICHBI JIBa I'PY3a
HEpaBHOI Macchl (Mg > myq). OUpee/uTh yCKOPEeHne eHTPa MacC ITOil CHCTEMBI.
Maccoit 6J10Ka 1 HUTH IIpeHeOpedb.

& 9.3.45 K ¢ yryioM Ipu OCHOBAHUE (v MOYKET 6€3 TPeHHUsI [epeMeliaThest Mo
IJIaJIKOM TOPM30HTAIbHON TToBepXHOoCcTH. [Ipn KaKoM COOTHOIEHNN Mace 1My 1 Mo
I'PY30B, CBA3AHHBIX HUTHIO, IEPEKUHYTOI Uepe3 OJI0K,
KJIMH OyJIeT HeNoJBUXKEH U TPU KAKOM COOTHOIIEHUN
MacC KJIMH HaYHET HepeMelaThCcs BIPABO UJIM BJICBO?
Kosdpdurment tpennss Mexky rpy30M Maccoil meo u

KJIMHOM paBeH k.
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Onpepaeaenus

DHeprusi.

Kunernveckasi u MoTeHITUAIbHAS SHEPTUS.
[Torenmuasibaast sHeprusi BOJIM3M MOBEPXHOCTH 3EMJIN.
[Torennuanbaas SHEPrus yrnpyro jgeopMupoOBaHHOTO TeJIa.
Pabora cubr.

MormiHocTb.
KIL.

o Ote W=

3aga4an

9.4.1 [B-4.1] Admwuk maccoit 100 K TAHYT ¢ ITOMOIIBIO BEPEBKH, HAKJIOHEHHOM
o1 yriioM o = 80° K ropuzonTy. KosdpdurumenT Tpenust Mexk 1y ANUKOM U TTOJIOM
p = 0,5. Kakyto nanMenbIryo paboTy Hy»KHO COBEPIIUTDL, 9YTOOBI TEePEJIBUHYThH
amuk Ha paccroguue S = 100 M o npsamoii?

9.4.2 [B-4.2] Teno maccoit 1 Kr IBUKeTCA MPAMOJIMHENRHO U3 COCTOSTHIS TTOKOST
110J1 JIeliCTBIEM IIOCTOSTHHO cibl. Kakyio paboTy J0JIzKHA COBEPIINTH 3Ta CUJia,
9T0OBI CKOPOCTH Tejta crasa paroit 10 m/c?

9.4.3 [M-1.3.11] /IBa 0AMHAKOBBLIX I'Py3a HYKHO IOJHSITH Ha KPBIIILY JIOMA.
Ojuu pabounii penmi MOJHUMATL IPY3 Ha BEpPeBKe PaBHOMEPHO BEPTUKAJIBHO
BBEPX, BTOPOIl — TIHYTH I'Py3 PABHOMEPHO BBEPX 110 TPAILy, yTIoJl HAKJI0Ha KOTOPOTO
K ropu30oHTy o = 60°, a KoapPUIMeHT TpeHnst MexKay rpy3om u TparoM 1 = 0,05.
Bo ckosbko pas [ oTimdaroTcss paboThl, COBEPIIEHHbIE IIPHU IObeMe I'PY30B Ha
KpBIIITy obouMu pabounmu?

9.4.4 [B-4.4] ['ubkumit 0OIHOPOJHBII KAHAT JINHON £ JIEXKUT Ha, TJIaJKOM TOPH-
30HTAJILHOM CTOJIe. B HEKOTOPBIIT MOMEHT OT HEOOJILIIIOIO TOJYKA KaHAT HadaJl
JIBUTATLCsI, HEIIPEPBIBHO COCKAJIb3bIBasi O cToJa. KakoBa OyeT CKOpOCTh KaHaTa
K MOMEHTY CIIOJI3aHUsI CO CTOJIA?!

121
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9.4.5 [M-1.3.21] Yenosexk maccoit M = 70 Kr, HENOJBUXKHO CTOSBIINI Ha
KOHbKaX, OPOCHJI BIIepe/i B TOPU30HTAIBHOM HAIIPABIECHUN CHEXKHBIN KOM MaCCOi
m = 3,5 kr. Kakyio padbory A coBepIui deaoBeK Ipu OPOCKe, ecyii Mocae OPOcKa
OH OTKaTmJICcs Haza) Ha paccrosHue S = 0,2 M7 KosadpduimeHnT TpeHust KOHbKOB 0
aen i = 0,01. yckopenne ¢BoOOIHOTO TaJeHust TpuHATh ¢ = 10 M/ 2,

9.4.6 [B-4.3] Bo ckoJIbKO pa3 BO3pacTaeT UMITYJILC TeJIa PU yBEJINIEeHUN ero
KIUHETHIECKON SHEPIUK B J[Ba pas3a’

9.4.7 [B-4.5] BepeBka jumnoii £ = 20 M nepebporena depe3 0jiok. B Ha-
JaJbHBIII MOMEHT BPpEMEHHU BEPEBKA BUCUT CUMMETPUIHO U IOKOUTCS, a 3aTeM B
pe3yJibTaTe He3HAYNTEJIHLHOIO TOMYKA HAaUNHAET JBUIraThcd 110 0JI0Ky. Byner yin
JIBIZKEHIIE BEPEBKHU PaBHOyCKOpeHHbIM! KakoBa Oymer CKOpOCTh BEPEBKM, KOIJA
oHa coiijier ¢ 6sioka? Maccoii 6j10Ka IpeHedpedb, pajuyc 0J0Ka CUNTATh MAJIbIM.

9.4.8 [B-4.6] HutTbh ¢ nogBerenHbIM IPYy30M OTKJIOHWIN Ha, YTOJ (¢ U OTITYCTH-
. Ha xakoit yros  OTKJIOHUTCS HUTH € TPY30M, €CJIU TIPU CBOEM JIBUYKEHWUU OHA
OyJeT 3ajiepKana TOPU30HTATBLHBIM CTEPXKHEM, HAXOIAIINMC T0J] TOUKO MojBeca
Ha cepejiHe JJTMHBl HUTH !

¢ 9.4.9 [B-4.7]1 Hebombinast mydra Maccoit m = 0,2 KI' IBUKETCSI B TOPU30H-
TAJIBHOII [IJIOCKOCTH [0 TVIAAKOMY IIPOBOY, m30ray-  »1
TOMY B BUJIe JIYTH OKpPY2KHOCTH pajinyca R =1 m.
B rouke 1, rie ckopoctb mydret vg = 10 M/c, Ha
Hee Havasu JAeificCTBOBATD JIBE MOCTOSHHBIE TOPU30H-
tajbHble cuibl F; = 30 H, nanpaiiennasi B/10JIb

ocu OX, u Fy, nanpasiennas 81016 ocu OY . Ompe-
JIeJTATE CKOPOCTh My(ThI B TOUKe 2, ecyin o = Tt/4.

9.4.10 [B-4.8] Teny, HaxouBIIEMYCs Ha TOPU30HTAJIBHON TTOBEPXHOCTH, COO0-
I CKOPOCTH vy. Kakoe paccTosgHue mpoiieT Tejio JIO MOJHON OCTAaHOBKH, €CJIH
KO3 UIMEHT TPEHUsI Teja O IMOBEePXHOCTH PaBeH (47

& 9.4.11 Hocka jaiunoil L JBUKETCsS ¢ MOCTOAHHONR CKOPOCTLIO 110 IJIaJIKOI
rOPU30HTAIBHO MOBepXHOCTH. KaKyio MUHUMAJIbHYIO CKOPOCTH vy HY?KHO CO00-
IIUTH JIOCKE, YTOOBI OHA CMOTJIA MOJIHOCTHIO BhEXaTh Ha )
JUIMHHBIN yIaCTOK MIePOXOBATON MOBEPXHOCTH (pHC. a)? gy’/////////////// o
Kakoii cKkopocTbio v J0JIzKHA 00J1aJ1aTh JI0CKa, YTOOI L

IPEOJIOJIETh TEPOXOBATHIN yaacToK jymHoil £ (puc. 6)7
KosddurmenT Tpenns MexKj1y JOCKON W MOBEPXHOCTHIO

- "l U

Ha IIEPOXOBATOM y4aCTKe [i.
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9.4.12 [B-4.9] Tejio CKOJIB3UT 110 HAKJIOHHOI IIJIOCKOCTH C BbICOTHI h. Il1oc-
KOCTb HaKJIOHEHA TI0/ YIJIOM (¢ K TOPU30HTY. KoapuimenT TpeHns MexK 1y TeIoM
1 TIJIOCKOCTBIO paBeH 4. OpeieuTh CKOPOCTh TeJia B KOHIIE TIJIOCKOCTH.

9.4.13 [B-4.10] KoHbKoOeKell, pa30rHaBIINCh JI0 CKOPOCTH Uy, Bbe3KaeT Ha
JleJigHy1o Topy. Ha Kakyio BbICOTY OT HAYaJIbHOI'O YPOBHS BbeeT KOHbKOOEIKEIl,
€CJIN CKJIOH I'OPbI COCTABJIIET YIOJl (v ¢ FOPU3OHTOM U KOI(PMUIMEHT TPeHus
KOHBKOB O JIeJl paBeH [i7!

F

& 9.4.14 [B-4.11] HeboubIoe Teio Maccoil m MeJIeHHO
BTAIIIN Ha TOPKY, AeiicTBysI cuiioit F', Koropas B KaxK1oi . A
TOUKEe HallpaBJjieHa 110 KacaTe/JbHOIl K Tpaekropun. Haii-

T PaboTy 3TOH CUJIbI, €C/Ii BbICOTA TNOPKHU h, JJnUHA ee
ocHoBaHus ¢ 1 KoadduimeHaT Tperust k. I

9.4.15 [B-4.12] TpakTop maccoit m = 10 1, pazsuBatomuii MomuocTs W =
147,2 xBr, mogauMaercst B ropy co CKOpocTbio v = 5 M/c. OnpeaesnTs yroJ
HakJI0Ha Topbl. COMpOTHBIEHUEM TTPEHEOPEYb.

9.4.16 [B-4.13] CkaTbIBasCh I0J] YKJIOH @ = 6°, aBTOMOOIIb MACCOii m =
103 Kr pasronsieTcs IIpH BBIKJIIOUEHHOM JBHUrATe e JI0 MaKCUMAJbHOI CKOPOCTH
v = 72 KM /4, TI0CJIe 9ero JIBIZKEHNE CTAHOBUTCS pABHOMEPHBIM. Kakyio MOIHOCTD
pa3BUBaCT JABUI'ATEJIb aBTOMO6I/IIIH Ipu 1nmoabemMe C TaKON Ke CKOPOCTbBIO 1 II0 TOM
JKe Jlopore BBepx?

9.4.17 [B-4.14] Kakyto paboTy HY2KHO COBEPIIUTh Y€JI0BEKY MACCOi 1M, 9TOOBI
3a BpeMs ¢ IOJHATHCA 0 ABUKYIIEMYCd BHI3 3cKaaTopy MeTpo? BricoTa moabema
paBHa h, CKOPOCTB 3CKaJaToOpa MOCTOSHHA U paBHA v, YI0J HAKJIOHA dCKAIATOpa K
IOPUBOHTY paBeH (.

9.4.18 [B-4.15] [locaiounblil MOTY/Ib 3aBUCAET HA/JT TTOBEPXHOCTHIO TIJIAHETHI
¢ paboratormum JiBuraresieM. OnpeenTb MOIHOCTD, PA3BUBAEMYIO JIBUTATE/IEM,
ecJIM Macca MOJIYJI M, YCKOpeHWe CBOOOIHOTO TaJjeHus BOJU3U MOBEPXHOCTH
IJIAHETHI ¢, a CKOPOCThb UCTEYEHUs MPOJAYKTOB CIOpaHUs U3 COILIA JIBUTATEJI V.

9.4.19 [B-4.16] Onpejie/inTh KUHETUIECKYIO SHEPIHIO 00Pyda Maccoil m, Ka-
TSIIErocst 0e3 MPOCKAJIb3bIBaHUSI CO CKOPOCTBHIO 0.

9.4.20 [B-4.17] Ilo miockocTn, HAKJIOHEHHOM IO/, YIJIOM (v K TOPU30HTY, Ka-
TUTC 0e3 MpOoCcKaJib3biBaHus Tonknit oopyd. [lpn kaxkom 3navenun xKospduimenTa
TpeHus (4 TPY3, CKOJIBL3SIINI 110 HAKJIOHHO TJI0OCKOCTH, OY/IeT MMETh CKOPOCTH, PaB-
HYyI0 ckopocTu 0bpy4da? Macchl rpy3a u 00pyda OJMHAKOBBI, HadaIbHbIe CKOPOCTH
pPaBHBI HYJIIO.
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9.4.21 [B-4.18] /IBa rpysa maccamu my u meo (Mg > my) COETMHEHBI MEXK LY
coboil HeBeCOMOI 1 HepacTsXKIMON HUTBIO, TIEPEeKNHYTO uepe3 6J10K. B1ok Moxker
BpalaThcsd 6€3 TpeHnsl BOKPYT TOPU30HTAJIBHOI ocu, a Bcst ero Macca M cocpejio-
ToueHa B obojie. [Ipenebperasi mpockaib3bIBAaHUEM HUTH 110 OJIOKY, OIPEICIUTh
YCKOPEHUE @ I'Py30B.

& 9.4.22 [B-4.20] lanrenbka amHoi L cToUT B yIuy, 00pa3oBaHHOM IUIaIKIMI
Z 1ockocTaMu. HuKHMIT mapuK raHTeIbKI CMENIaoT TOPU30HTAJIBHO
Ha OYeHb MaJIeHbKOE PaCCTOsHNE, U FaHTeJbKa HAaUMHAET ABUTAThHCI.

HaitT ckopocTh HIZKHETO IapruKa B TOT MOMEHT, KOT /18, BEPXHUIT IITapuK

7  OTOPBETCA OT BepPTHKaJILHOI 110ckocTu. Macca mapukoB omHAKOBA.

& 9.4.23 [B-4.22] Temo maccoit m = 2 KI' COCKaJIb3bIBAET ¢ TOPKU BBICOTOI
H = 45 M 110 HaKJIOHHOII TOBEPXHOCTH, ILJIABHO MEPEXOJIAIIEH B MUINHIPUIECKYIO
OBEPXHOCTH pajinycom R = 2 m. Oupejennrtb

—
CUJIY JIaBJIEHUS Tejla Ha MUJINHIPUIECKYIO TTOBEPX- N
HOCTH B BepXHeil Touke B, ec/in MOIY/Ib pabOTHI B
CUJT TPEHUs MPU JIBMKEHUN Teja JI0 ITOU TOUKN i R
|App| = 40 JIx. 0

9.4.24 [B-4.23] Teno maccoit m = 0,2 KI cOCKaJIb3bIBAET ¢ BLICOTHI H = 8 M
110 HAKJIOHHO TJIOCKOCTH, TIJIABHO TIEPEXOJIAINell B BEPTUKAJIBHYIO METJII0 PaITyCOM
R = 2 m. Onpejienurb paboTy CHJIbI TPEHUS MPU JBUXKCHUHU TeJja J0 BepxHeil
TOYKHU TET/IA, eCJIN JaBJeHne Tejla Ha MeTII0 B BepxHeil Touke N pasno 2 H.

& 9.4.25 [B-4.24] I'magkuit jterkuit ropu3oHTaIbHLBIN cTepkenb A B MoxkeT Bpa-
maThcsd 06e3 TpeHnsl BOKPYT BEPTUKAJIBHON OCH, TTPOXO/Is-
mieit yepes ero koner, A. Ha crepkue HaxoguTcst HeOOJIb-
II10€ TEeJIO Maccoil m, Coe/INHEHHOEe HEBECOMOII IIPYZKUHOI

@

-

ol £y ¢ kounom A. KosddunnueHT KecTKoCTH Py Ku-
HbI paBeH k. Kakyro paboTy HaJl0 COBEPIINTH, YTOOBI 9TY
CHCTEMY MeJIJIEHHO PacKPYTHUTDH JI0 YIVIOBOI CKOPOCTH w?

9.4.26 [M-6.21] Cucrema u3 JaByX mapoB Maccamu mq = 0,6 Kr 1 mo =
0,3 Kr, coeJuHeHHbIX HeBecoMoil crmieit auabl £ = (0,5 M, BpalaeTcs BOKPYT
OCH, TIPOXOJSINE Yepe3 IMEHTP TAXKECTU U MePIEHINKYIIPHON CINIE, ¢ YIJIOBOI
CKOPOCTHIO w = 2 paj/c. Haiitu snepruto cucrembr E.

9.4.27 [B-4.26] I'py3 maccoit m = 103 Kr omycKaeTcs ¢ IOMOIIBIO JIeOEKH ¢
IOCTOSTHHOM cKOpocThio v = 4 M/c. Kakosa Oyjier MakcuMasibHas CUJIa HATSIZKEHUS
TPOCa, 1IPY BHE3AIIHOH 0CTAHOBKe JIeOeIKH, eCII KeCTKOCTh Tpoca k = 5 - 10° H/m?



125 PABOTA, SHEPTUSI, MOIIHOCTb

& 9.4.28 [B-4.27] Jlerkast npy»KuHa *KeCTKOCTbIO k CTOUT BEPTHU-
KaJIbHO Ha cToJie (eM. pucyHok crpasa). C BeicoTsl H Ha Hee majaer
HeOOJIBINION MapuK Maccoit m. Kakyio MakcuMaJibHYI0 CKOPOCTh
OyJleT UMeTh IIapuK IpH CBOEM JIBUXKeHun BHu3? Kakopo Oyjer
MaKCHMaJbHOE CXKATNE TTPYZKUHBI !

9.4.29 [B-4.25] llpukperuieHHbIII K BEPTUKAJILHON NPYKUHE
I'py3 MeJJIEHHO OIIYCKAIOT JIO TI0JIO’KEHUsT PaBHOBECHS, IIPUYEM IIPY-
JKIHA PACTATUBAETCs Ha JJIMHY Xg. Ha CKObKO pacTaHeTcs MPY2KITHA,
ecJIN TOMY K€ T'PY3y MPeJ0CTaBUTh BO3MOXKHOCTE MMaaTh CBOOOIHO ¢ TaAKOTO IMOJIO-
JKEHUsI, TP KOTOPOM MPY2KUHA He pacTanyTa? Kakoil MaKcuMaJbHOM CKOPOCTH

7

JIOCTUTHET 1pu 3ToM Tpy3? Maccoit mpy»KIHbI TpeHeOpeb.

& 9.4.30 [B-4.28] Ba rpysa MaccaMu mj U Mg, COeINHEHHBIE MEXKIy CODOIt
MPY2KUHOI, JIexKaT Ha TOpu30HTaJIbHOM cTosie. [IpyknHa B HavaIbHBINT MOMEHT
He pactgayTa. C Kakoii MUHIMAJIBHON cuyoit F' HyzKHO m, m,

MOTSIHYTH TIEPBBI T'PY3, ITOOBI TIPW STOM BTOPOIl CJIBU- —E

Hysica ¢ Mecta? Koaddunuent tpenns mexny ctonoM 22 007
1 I'PY30M /L.

9.4.31 [B-4.29] Teiy, HAXOJSIIEMYCsI Ha TIOBEPXHOCTH 3EMJIU, COODIIEHa Bep-
THKaJbHas CKOpocTh 6 KMm/c. Ilpenebperasi compoTuBienneM Bozjyxa, HaiiTn
MaKCHMaJIbHYIO BBICOTY ero nojabeMa. Pajanyc Semmn R; = 6400 k.

9.4.32 [B-4.30] Onupeie/inTh CKOPOCTh, KOTOPYIO HEOOXOIUMO COOOIIUTH TEJTy,
9TOOBI OHO MOTJIO TIPEOJIOJIETh CUTY TPUTSYKEeHUsA 3eM/Ii (BTOPYI0 KOCMIIECKYTO
ckopoctb). [loreHnuanbHas SHEPTUS IPABHTAIIMOHHOTO B3aMMOJICHCTBHA JIBYX
Tesl MaccaMu m u M Ha PAcCTOAHUU T APYTr OT Jpyra pPacCUnTbIBAeTCS KakK

GMm
W,=—.
r

o —>

9.4.33 DBpycok Macchl m ¢ HadaJbHONl CKOPOCTBIO + U JIBUKETCS 110 TOPU30H-
TaJbHOI MOBEPXHOCTU U OCTAHABJINBAETCA M3-3a JACHCTBUA CUJI TPEHU.
1. Kakoe KOJIMYeCTBO TEIIOThI BHIICJIUIOCH B XOJIe JIBUYKEHUs OpycKa?
2. Pemuth 9Ty Ke 3ajady B cucTeMax OTUYETa, ABUKYIIUXCA CO CKOPOCTIMMH

—> — —

+v,42vV,— U OTHOCUTEJHHO OBEPXHOCTH.

3. OObsICHUTH IPUUINHY HECOBIAJIeHUs OTBeTOB. IIpenioKuTh TOYHOE pelleHne.

9.4.34 Tenexxka maccoit M cTouT Ha TOPU30OHTAIBHOI TTOBEPXHOCTHU, TPEHUE
MEXKJy TeJIeXKKOH U IOBEePXHOCTbIO OoTcyTCcTBYyeT. Ha Tejerkke Jexkut OpycokK
MacCoii m, KOTOPOMY HpUIaI HadaIbHYI0 cKopocTh V. M3-3a cui Tpenus Opycok
OCTAHABJINBAETCS OTHOCUTETHHO TeslexKKN. Kakoe KOJTMIecTBO TEMIOTHI BbIJIETUTCS
K 9TOMY MOMEHTY?!



3aKOHbI COXpaHeHUs

Onpenenenus

[ToTeHnuaabLHBIE CHIIDL.

3aKOH COXpaHEeHUs SHEPIHIL.

[TorennuanbHas sHeprust JedOpMUPOBAHHON Py KIHBL.
AMIunTyaa KomebaHmii.

AbcosmorHo yrpyruit yaap (croJKHOBeHNE).
AbcosrorHO Heynpyruit yaap (CToJKHOBEHNE).
[lerrpasbHblil, TOOOBOIT, MpsiMOii yaap (CTOJKHOBEHHE).

OOt W=

IIpocreiinine 3agaun Ha coxXpaHeHUEe SHePrun

9.5.1 Tejo maccoit 400 r ¢BoOOIHO TaIaeT ¢ BLICOTHI 2 M. Haiitu kunernde-
CKYIO SHEPIHIO TeJIa B MOMEHT yAapa O 3eMJIIO.

9.5.2 HaiiTu noreHnuabHyo sHepruto Tesa Maccoit 100 r, 6polieHHoro Bep-
TUKAJIBLHO BBEPX CO CKOPOCTHIO 10 M/c, B BBICIIEH TOUKE MOIbEMA.

9.5.3 Kawmenb OporiieH BEpTHKAJIBHO BBEPX €O CKOpocThio vy = 10 m/c. Ha
KaKoil BbIcOTe h KHHETH1IecKast SHEPIrust KAMHSI PaBHA, €ro IIOTEHINAJIbHON SHEPI I !

9.5.4 KakoBbl 3HAYECHUS TOTEHIINAJIbHON 1 KHUHETUIECKON SHEPTUU CTPEJIBI
maccoit 50 T, BBIMYIIEHHON U3 JiyKa cO CKOPOCThio 30 M/C BEPTHKAJIBLHO BBEDX,
yepes 2 ¢ 1ocjie HavdaJia JBUKEHMI !

9.5.5 Teso maccoit 0,5 Kr 6poreHO BEPTHKAJIBHO BBEPX CO CKOPOCTHIO 4 M/cC.
Haiitu paboTy cujibl Ts»KecTu, n3MeHeHNe OTEeHIINAIbHOI SHEPIUN U U3MEHEHNe
KNHETUIECKO SHEPIUH MPHU MObeMe Tejla, 0 MaKCUMAJIbHON BBICOTHI.
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9.5.6 Tesio OporeHo CO CKOPOCTBIO Uy 110JL YIJIOM K ropu3onTy. OupeaenThb
ero CKOpoCTb Ha BbICOTE h.

9.5.7 C Kakoil HAYAJILHOI CKOPOCTHIO vy HAJIO0 OPOCUTH BHU3 MY C BHICOTBI
h, 9T0OBI OH MOJANPBITHYJI Ha BbicoTy 2h7 CunuTarh yjaap O 3eMJI0 abCOJIOTHO

VIPYTUM.

9.5.8 Kawmenb Maccoii 2 Kr OpocaioT BepTHKaJIbHO BBEPX C HaYaJIbHOI CKOPO-
crbio 20 M/c. KakoBa Hada/ibHasT KWHETHYECKas dHeprist kKamasi? KakoBa moren-
[aJibHast SHEPrusl KaMHsl Ha, MaKcUMaJIbHOI BbicoTe? KakoBO 3HaUeHNE MAKCH-
MaJIbHOMI BBICOTHI IojIbeMa’ KakoBa CKOPOCTh KaMHsI Ha, ITOJIOBIHE MaKCHMaJIbHO
BBICOTBI?

9.5.9 Crpesa BelieTaer u3 apbajera BEpTHKAJILHO BBEPX €O CKOPOCThio 60 M/c.
Ha kaxyio BbICOTY HOZHUMETCSI cTpesa, ecn ee Macca paBHa 200 r? Ha kaxyio BbI-
COTY TIOJHUMETCSI CTpesia BiBoe OoJibieit Maccol? Ilorepsimu sHeprun mperedpeds.

9.5.10 Tenexxkka Ha «aMepPUKAHCKUX NOpPKax» HadMHaeT JBUKeHNe Oe3 Ha-
JaJIbHOI CKOPOCTU B HamWBBbICIIEH TOUKe Ha BbicoTe h = 20 M HaJi 3eMiieit. Ona
PE3KO OIYCKaeTCsd BHU3 JI0 BBHICOTHI hy = 2 M U 3aTeM KPYTO B3MbIBaeT BBEPX JIO
BEPIINHBI CJIEAYIONIel TOPhI, KOTOpas paclojiozKeHa Ha BbicoTe hy = 15 M. Kakosa
CKOPOCTb TEeJIEXKKHU B »KeJlobe Ha BbICOTe 2 M U Ha, 15-MeTpoBOil BepIInHe, ecin
[OTEPsIMI SHEPIUH Ha TPEHHEe MOXKHO IIpeHedpednh?

9.5.11 Ilynsa, BeLIeTEBINAST U3 BUHTOBKHU €O cKopocThio 1000 M/c, ynasa Ha
3emtto co ckopocthio 500 M/c. Kakast pabora Oblia coBepliieHa CIJIOf COIPOTUBIIE-
HUS BO3/lyXa, ecain macca myan 10 7

9.5.12 Tesio ¢ navasbHON cKOpocTbio 14 M/c magaer ¢ BoICOTBI 240 M u
yruyosseres B necok Ha 0,2 M. OnpesesnTe CpejiHIO CUIIY CONPOTUBIIEHUS II€CKA.
ComnpoTuBieHne Bo3/lyXa He yunThBaTh. Macca Tena 1 Kr.

9.5.13 [Era] /lepeBsinHbIl OpycoK Maccoil mq = 1 KI TOKOUTCs Ha IJIaJIKOM
rOpU30HTAJIbHON noBepxHOCTH. Ha Hero HaJjietaeT IIacTHIMHOBBIN ITAPUK MaCCOil
ms = 200 T, CKOJIB34IIHIT [0 TOBEPXHOCTH CO CKOPOCTHIO 3 M/c. B pesyibrare Tesa
CJUTAIOTCS U JIBUXKYTCs TOCTYIIATE/ILHO KaK ejInHoe 1esioe. Haiijnre cKopocTh Te
110CJIe COYJIapeHusl; KHHETUIECKYIO SHEPIUIO JIEPEBIHHOIO OPYCKa I0Cje coyiape-
HUSI; CYMMAPHBII UMITYJIbC TeJT MOCIe yaapa; KOJMIECTBO TEIJIOTHI, BbIIEINBIICeCs
B pe3yabTaTe COyIapeHms.

9.5.14 Baron maccoit m = 4 - 10* xr, gsmymuiics co ckopocTbio v = 2 M/c,
B KOHIIE 3aITaCHOTO IIYTHU YJapseTcs O NPYKUHHBI amopTn3aTop. Ha ckosibko on
COZKMET IIPYKHHY aMOPTH3aTOPa, »KeCTKOCTh KoTopoii k = 2,25 - 108 H/m?
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9.5.15 ['pys mMaccoii m 0CTOPOXKHO NMPUKPEILISIOT K HeJlepOpMIPOBaHHON TIPY-
JKIHE YKECTKOCTBIO k, TIOJIBENIEHHO K MOTOJIKY, U OTIycKatoT. Hafitn Makcnmasib-
Hy1o 1edopMaInio MpyKUHBI IPUA MOCTIETYIONIX KOJIeOAHNIX 1 MaKCHMAIbHYIO
CKOPOCTb I'Py3a.

KombunupoBannbie 3aiavi Ha 3aKOHbI COXPaHEHU S

¢ 9.5.16 [B-5.1] Ha riajgkoM ropu30HTAIBHOM CTOJIE TTOKOUTCST «TOPKay, YroJl
HAKJIOHAa KOTOPOIl IJIaBHO U3MEHSETCsI OT HEKOTOPOI'o

3HadeHus 10 HyJisi. C BEPIIMHBI «TOPKI» COCKAJIb3bIBACT X
6e3 TpeHmst HEDOJIBINIOE TeIo Maccoit m. Kakosa Oyjer h
CKOPOCTb TeJIa T0CJIe COCKAJIb3bIBAHUS, €CJIM BbICOTA
«ropku» h, a macca M? Tpennem merkjy NOpKoi u 74

CTOJIOM IIpeHeOpeUb.

& 9.5.17 [B-5.2] Ha myTu Tesa, CKOIB3SIIEro MO TJIAAKOMY MOPU30HTAILHOMY
CTOJTY, HAXOJINTCS He3aKpelIeHHas «ropkay BbicoToit H. [1pn kakoit MuamMaIbHOIN
CKOPOCTH TEJIO0 CMOYKET TIpeo101eTh TopKy? Testo aBu-
JKeTcd He OTpbIBasgich oT Topku. Tpenus ner. Macca

7 ropku M, macca Teya m.

¢ 9.5.18 Ha myTu maiibnl Maccoit m, CKOJIL3SIIEl CO CKOPOCTBIO U IO IJIATKOMY
TOPU30HTAJIBLHOMY CTOJIY, HAXOJIUTCS He3aKpellJleHHast ropka Maccoit M 1 BbICOTOI
H (cm. puc. k 3ayade 5.17). Haiitu koreunbie ckopoctu maitosr u ropku. [laiiba
JIBUZKETCsI He OTPBhIBasACh OT 'OpKHU. T peHus Her.

9.5.19 [B-4.21] Hebousbias maiidba cocKaab3bIBAET C BEPIINHBI 3aKPeILIeHHOM
rtaKoit ostycdepnl pajuycom R. Haiitu BbIcOTY OTPBIBa IIaiidbl OT 1OBEPXHOCTH
mosrycdephl.

9.5.20 [B-2.52] HuTh mMagTHUKA OTKJIOHEHA O NOPU30HTAJIHLHOTO IOJIOXKE-
Hug 1 oTmymieHa. Kakosa JokHa ObITh MUHUMAJIbHAA TPOYHOCTH HUTH, YTOOBI
OHa MOTJI& BbIJIEPKaTh HaTAKEHUE PU IIPOXOXKIEHUU MAasgTHUKOM Maccoit 1 Kr
I0JIOZKEHUST PABHOBECHST !

9.5.21 Ha ryiajikoM ropusoHTaJIbHOM CTOJI€ CTOSIT JIBE OJIMHAKOBBIE IJIaJIKIe
ropku Maccoit M, npudem ojHa n3 HuX 3akpeivieHa. C He3aKpeILIeHHOI TOPKH ¢
BbICOTHI H cKaThIBaeTCs MaJieHbKas Iaitba Maccoit m. Ha kakyro mMakcuMma/bHYIO
BBICOTY 3ae/jleT Iaiiba Ha 3aKperIeHHYI0 IOpKy?



129 SAKOHBI COXPAHEHUSI

9.5.22 Ha ryaJikoM ropusoHTaJIbHOM CTOJI€ CTOSIT JIBE OJIMHAKOBBIE IJIaJIKIE
ropku maccoit M, npudeM ojHa n3 HuX 3akpeiuieHa. C 3aKperieHHOi TOpKu ¢
BBICOTHI H CKaThIBaeTCs MaJieHbKas Iaitba Maccoit m. Ha kakyro mMakcuMma/bHYIO
BBICOTY 3aejleT Iaiiba Ha He3aKPEeIJIEHHYIO IOPKY ?

9.5.23 Ha ryaikoM ropu3oHTaJILHOM CTOJIE CTOST JIBE OJUHAKOBBIE TIaKIE
He3akpelieHHble TopKu maccoit M. C ojHOil TOpKHU ¢ BbICOThI H cKaTbhIBaeTCs
MaJIieHbKad Iaiiba Maccoit m. Ha Kakyio MakcuMaJjbHYIO BBICOTY 3aeeT Iaiida Ha
BTOpYI0 TOpKy?! KakoBa MakcumMmaJibHasi CKOPOCTb yIAJIeHUsI TOPOK JAPYT OT Apyra?’

9.5.24 [M-1.3.3] 'panara pa3pbIBaeTcsd B HAUBBICIIIEH TOUKE TPACKTOPUU HA
JIBa, OJMHAKOBBIX 0CKOJIKa. OJIIMH U3 OCKOJIKOB JIETUT B 0OPATHOM HAIlPpaBIECHUU C
TOI 2Ke 110 MOJIYJII0 CKOPOCTBIO, KOTOPYIO MMeJsia IpaHaTa JI0 pa3pbiBa. Ha KakoMm
paccrogann £ OT MecTa OpocaHWs IPaHATh yIAJIET Ha 3eMJII0 BTOPOiT OCKOJIOK, €CJIH
pPaCcCTOSHIE TI0 TOPU3OHTAJIN OT MecTa OpOCanus 10 TOYKH, HaJT KOTOPOi TPOU30IIe T
pa3phIB I'paHaThl, cocTaBdeT a = 15 M7 ['panara OporreHa OT MOBEPXHOCTH 3EMJIH.
ConpoTusjienne Bo3/1yxa HE YyIUTHIBATD.

9.5.25 [M-1.3.4] I'panara maccoit m = 1 Kr pasopBaJjiach Ha BbicOTe h = 6 M
HaJ1 3eMJIeil Ha JIBa OCKOJIKa. HerocpeicTBEHHO Tiepe T pa3pbiBOM CKOPOCTH TPaHAThI
ObljTa HaIpaBJIeHA TOPU30HTAIBHO U 10 Moy 0 paBHa V = 10 m/c. Onun u3
OCKOJIKOB Maccoit mq = 0,4 Kr 1oJieTe)1 BepTUKaAJIbLHO BHI3 U yIIajl Ha 3€MJIIO 101
MeCTOM pa3pbiBa co ckopocTbio Vi = 40 m/c. Hemy paBeH MOJLy/Ib CKOPOCTH Vo
BTOPOTO OCKOJIKA, Cpa3y I0Cje pa3phiBa’

9.5.26 [M-1.3.5] Ky3neunk cuanT Ha OJHOM U3 KOHIIOB COJTOMUHKH JITHHDI
¢ = 50 cm, nokosimeiicst Ha iajkoM 1oJ1y. C Kakoit MUHNMAJIbHOI OTHOCHTEIHLHO
110J1a, CKOPOCTBIO V{j OH JOJI2KEH IPBITHYTh, YTOOBI HIPU IMPU3EMJICHUN IIOIMACTh
TOYHO Ha BTOPOIT KoHell cojjoMuHkn?! Macca Ky3neunka B = 3 pasa 0oJiblile
MacChl COJIOMIHKHI. PasmepaMy Ky3HeunKa 1 TPEHUEeM MEXKLY 1I0JIOM U COJIOMUHKOI
npeHedpedb.

9.5.27 [M-1.3.6] M3 mymK#n NpoOU3BOAUTCS BBICTPE TaKUM 00Pa30M, UTO
JIAJIBHOCTD TT0JIETa CHapdAda B @ = 2 pa3a MPEeBLINIaeT MaKCUMAJIbHYIO BBICOTY
TpaekTopun. CunTasi U3BECTHOI Be/JIMYMHY HAYaJIbHOIO MMIIYJIbCA CHAPSIa Py =
1000 Kr - M/c, ONpeIenTh BeJIMYNHY ero UMITYJIbCa B BepXHeil TOUKe TPaeKTOPHUH.
ConpoTusjieHneM BO3/1yxa IpeHeOpedb.

9.5.28 [M-1.3.12] C ropku BBICOTBI h = 2 M ¢ yIJIOM HakJioHAa « = 45°
HAUNHAIOT CKATBIBATHCA CAHKU C HYJIEBOI HavabHO# cKopocThio. HaiiTn ckopocTh
CAHOK y OCHOBAHUs TOPKHU, €CJIM Ha BEPXHEl M0JIOBUHE TOPKU KOIMDPUITMEHT TPEHIA
IpeHedPEKMMO MaJl, & Ha HUuKHeil mojopuHe 1 = 0,1.



KombunnpoBaHHbBIE 3a/1a91 Ha 3aKOHBI COXPAHEHHS 130

& 9.5.29 [M-1.3.7] Ba rpysa MaccaMiu mq U Me HOABENIEHDI

Ha KOHIIAX HUTH, epeKnHyToil depe3 0Jiok. Oba rpy3a BHaJase

N HETOJ/IBUKHBI M HAXOJATCA Ha OJIHOI BbICOTE h HaJl TOPU30H-

m m TaJbHOI 1mojicTaBKoit. HaiiTn BeTmunny n3aMeHeHuss UMITYJIhCa,

10_0 " ®  cpcremnbl rpy3oB Ap 3a BpeMst, IPOIICAIIEe OT HAYANA UX JBH-

h I ' YKeHWs 710 MOMEHTA, KOIJIa OJINH M3 TPY30B KOCHETCS TOJICTABKH.
v Hwuth HeBecoma m HepacTsizknMa, OJIOK HEBECOM.

¢ 9.5.30 [M-1.3.8] Ha nmokostmmuiicss Ha IJ1aJIKOM TOPU30HTAJILHOM CTOJIE€ KJINH
Maccoit M = 1 kr ¢ BbicoTel h = 50 cm majaer mapuk mMaccoit m = 10 r u
oTcKakmBaeT 1o yriom o = 30° K ropusonty. Haittn m T

ckopocTh Kyimna V' rocsie yiapa. Coynapenne Mexry

h
MApPUKOM U KJUHOM CUYUTATh abCOJIIOTHO YIIPYTHUM, o v
TpeHne Me¥KJIy KJINHOM W CTOJIOM He YINTBIBATD. YCKO- M -
peHie CBOOOHOTO MaJleHns NpuHITh g = 10 M/ 2. S v rrr—r——e—————

9.5.31 M-1.3.9] Teso maccel my = 0,1 Kr 1ojBelieHo Ha JIMHHON HEBECOMOI
HuTH. HuTh OTKJI0OHWIN TaK, 9TO Teso MojHsAIoch Ha BbicoTy h = 0,4 M. Ilocie
9TOT'O TEJIO OTIYCTUIU. B MOMEHT, KOI/la OHO MPOXO/IMJIO HIKHIOIO TOUKY TPAeKTO-
puu, B TEJIO II0IIaJI TOPU30HTAJIBHO JICTEBIINI IJIACTUINHOBBIN MIAPUK, KOTOPBINI
NPUJINIT K TeJIy, IIOCJIe Yero Tejao ocTaHoBUJIOCh. C Kakoii CKOpocThio Vi Jiere
apuK, ecjii ero Macca mi; = 7 r?

& 9.5.32 [M-1.3.10] IIIap maccoit M = 1 Kr mojsemnieH Ha HEBECOMOM YKECTKOM
2egee. cTepyKHe JinHON £ = 1,25 M, MapHUPHO 3aKPEIIEHHOM 38 BePXHIi

m KoHell. B map momnajaer mysas maccoit m = 10 1, Jjetdmas co
\V L ckopoctbio V' = 500 m/c mog yriiom a = 45° K TOPU30HTY, U
AN zacTpeBaeT B HeM. Ompeie/inTh MaKCUMAaJIbHbBINH YT0J1 3 OTKJIOHEHUST

CTEPKHSI OT BEPTUKAJIN. YCKOpeHUe CBOOOIHOIO IaJIeHUs IIPUHSITh

-y M g=10wm/c%

& 9.5.33 [M-1.3.13] Kupmmmy, jiezkaliuii Ha Kpaio KPBIII JT0Ma, TOJKHYJIN BBEPX

BJ10J1b cKaTa co ckopocthio V = 10 m/c. [locse ynpyroro yiapa o KOHEK KHPITHY

COCKOJIb3HYJI OOPATHO M OCTAHOBUWJICSI Ha Kparo Kpbimu. Haiitn koddduinmeHt

TPEHUS [t MEXKTY KUPIIIMIOM U TTOBEPXHOCTHIO KPBIIIIH,

£ eCcJIn KOHEK HaxXOJIUTCs Ha BbicoTe h = 2,5 M OT Kpas

ok KPBIIIN, a YTOJl HAKJI0HA KPBIN K TOpu3oHTy v = 30°.
yCKOpeHne cBob0IHOr0 HaieHust IpuHaTh g = 10 m/c?.
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& 9.5.34 [M-1.3.14] C HaKJIOHHOI ILJIOCKOCTH, COCTaBJIsIONEl yron a = 45° ¢
IOPU30HTAJIBIO, COCKAJIb3bIBaeT 6€3 Hada IbHOI CKOPOCTH HEDOJIb-
III0€ TEeJIO U yAapsieTCsi O BBICTYII, ITePIIeHIUKY/IsIPHbII HaKJIOH-
HOil 11ockocTu. CumTast yJaap O BBICTYII aDCOJIFOTHO YIIPYTHM, H
HalTH, Ha KaKyIO0 BBICOTY h IOZHUMETCsS TeJo mocje yaapa. Ha-

ol
yaJibHas BbicoTa Testa H = 1 M, koappunument Tperusd pu = 0,5. e

9.5.35 [M-1.3.15] Ha ropusoHTa/bHOIl IIJIOCKOCTH JIEXKUT JIEPEBIHHBII OPYCOK
maccoit M = 100 r. B 6pycok momajaer mysas maccoit m = 10 r, jersiias
rOPU30HTAJIBHO €O cKopocTbio Vi = 800 m/c,  mpobuBaeT ero HackBo3b. CKOPOCTH
mysin mocsie Bbteta u3 O6pycka Vo = 200 m/c. Kakoe xosmaecrBo sueprum ()
HIePeILIo B TeIio B mporecce yaapa? Tperuem Opycka o ILJIOCKOCTH IIpeHedpedb.

¢ 9.5.36 [M-1.3.16] Ha ropusoHTaIbHOIl IJIOCKOCTH JIEYKUT JI€PEBSIHHBIN OpY-
coK Maccoit M = 4 Kr, IpuUKpeIJIeHHbIIl K BePTUKAJILHON CTEHKe MPY KUHOI ¢
kosbdunmentom ymnpyroct k = 100 H/m. B nentp

Opycka monajgaeT myJsis mMaccoit m = 10 r, jeTsras

FOPU30HTAJILHO U NapaJljieJIbHO NIPYKUHE, U 3aCTpe- ‘7777777777 e
BaeT B HeM. Onpejie/TMTh CKOPOCTD ITYJIN, €CJTU MAKCUMAJILHOE CKATHE TTPY KITHBI
mocsie yaapa cocramio Al = 30 cm. Tpernem Opycka 0 IJIOCKOCTH IPeHeOpedh.

¢ 9.5.37 [M-1.3.17] Hamka B dopme nosrycdepnl Maccoit M = 200 r mokouTcst
Ha IJIaJIKOI ropu3oHTaJIbHOI ToBepxHoCTH. [0 BHYTpEeHHEl TOBEPXHOCTH YaIlKU U3
BEPXHEr0 MOJIOYKEHUsT HAYNHAET CKOJIb3UTh 0€3 HavdaIbHON CKOPOCTH MaJIeHbKOe Te-
710 maccoit m = 20 r. Kakyto ckopoctsb V' Oyjier numMeTh

R A Jallka B TOT MOMEHT, KOTIIa TeJIO JOCTUTHET HUKHell

B TOYKN TPAEKTOPUU, €CIU pajuyc Jamkn R = 8 cm?

Tpenmem MexK 1y BCEMU TTOBEPXHOCTIMHI TPEHEOPETh.

9.5.38 [M-1.3.18] U3 nokosiieiica nymku maccoit M = 500 kr, Haxoasmeiics
Ha TJIaJIKOI TOPU30HTAILHON MTOBEPXHOCTH, ITPOU3BOJUTCS B TOPU3OHTAJILHOM Ha-
npaBjeHnn BeIcTpest. [locse BeicTpeta cHaps st Maccoit m = 10 Kr mMeeT cKOpOCTh
orHocuTestbHO 3eMin V' = 500 m/c. Kakoe kosmmiaectBo sueprun E BBIIECINIOCH
IIpU CrOpaHUM IMOpOXa, €CJN KUHeTndecKas SHEPrud cHapsjia 1 IMyHIKH 10CIe
BeIcTpe/ia paHa aFS? Tlpn pacuerax npunsts o« = 1/3.

9.5.39 [M-1.3.19] ['panara OpoIeHa OT MOBEPXHOCTH 3€MJIN TOJT YTJIOM (v =
30° K rOpU30HTY ¢ HadasbHOI ckopocTbio Vo = 10 m/c. B BepxHeii Touke Tpaek-
TOpUH I'paHaTa pa3pbIBAETCS Ha JIBa OJIMHAKOBBIX OCKOJIKA, CKOPOCTH KOTOPBHIX
cpasy Ioc/ie B3pbiBa, HallpaBJieHbl TOpU30HTaILHO. Ha KakoMm paccrosinuu £ ipyr ot
JIpyTa yIaJIyT OCKOJIKHI, €CJIN KNHEeTHIecKas SHEPIus, COOOIeHHast UM TP B3PbIBE,
E =18 /I:x, a macca rpanarsl m = 1 Kr?



KombunnpoBaHHbBIE 3a/1a91 Ha 3aKOHBI COXPAHEHHS 132

9.5.40 [M-1.3.20] C npucranu Ha na/ay0y ITOKOIIErocst HEIPUIITBAPTOBAHHOTO
kaTepa Maccoit M = 500 Kr 6pocatoT ¢ rOpU30HTAJIBHON CKOpOCcThIo V =5 Mm/c
AMUK Maccoit m = 50 Kr, KOTOPHIil B pe3ysibTaTe TPeHHUs O HayOy OCTaHABJIM-
BaeTcs Ha Heil. Kakoe KoJIm4ecTBO TEIIOThI () BBIJIEJIUTCS IIPU TPEHUH KA O
nasyoy? ColnpoTuBIeHnEeM BOJIbI JIBUZKEHUIO KaTepa IpeHedpeyb.

9.5.41 M-1.3.22] Onwmpasicb 0 6Hapbep KaTka, MaJbLINK OPOCUJI KaMEHb I'0-
pusoHTAIbHO €O ckopocTbio Vi = 5 wm/c. KakoBa Oymer ckopoctb Vo KaMHs
OTHOCUTEJIbHO MaJIbulKa, €CJIi OH OPOCUT KaMeHb IOPU30HTAJILHO, COBEPIINB IIPH
OpOCKe IMPEeXKHI0I paboTy, HO CTOs Ha IyiaJakoM Jbay? Macca kamuss m = 1 Kr,
Macca Masbanka M = 50 kr. Tpennem o Jjiej1 npenedpedb.

9.5.42 [M-1.3.23] IIpu 6pocke Teja OT MOBEPXHOCTU 3EMJIN 110, HEKOTOPbHIM
YIJIOM K TOPU30HTY ObL1a coBepinena pabora A = 58,8 JIxk. Ha kakom paccrosiHumn
S oT Mecrta OpocaHHsI TeJJO YIaJao Ha 3eMJI0, ecii ero macca m = 1 Kr, a
MaKCHMaJIbHasI BbICOTa 10 /beMa B rojiere H = 3 m?

9.5.43 [B-2.54] I'py3 Maccoii m, TpUBA3aHHbI K HEPACTIKUMON HUTH, Bpa-
IMaeTcsd B BePTUKAJILHON T1ockocTu. HaliTn pa3sHocTh cujl HaTsKeHus HUTH B
HIUKHEN 1 BepxHeil TOUKax TPAaeKTOPUN.

9.5.44 [M-1.3.24] CrnyTHUK 3allyllleH Ha KPYTOBYIO OPOUTY, MPOXO/ISAIILYIO Ha
BbIcOTe h = 350 KM HaJI NOBEPXHOCTHIO 3eMJIu. Hepe3 HEKOTOpoe BpeMs CIIyTHHUK
epeBesn Ha JIpYTYI0 KPYTrOBYIO OpOHUTY, Pajiyc KOTOpoil MeHbIe Ha Ah = 25 KM.
Ha xakyto BenamHy 1) U3MeHWJIach MIPU 3TOM KHHETUYIeCKas SHEPTrus CIIyTHUKA
110 OTHOIIEHUIO K ee repBoHadabHomy 3Hadenunio? Pannyc 3emaun R = 6400 kM.

¢ 9.5.45 [My-1.3.6] Masenbkuit 6pycok maccoit m = 100 r u3 Toukn A cockaib-
3BIBAET 110 IIEPOXOBATOMY Kesto0y AB, coctapisiomeMy 4

4eTBePTh OKPYKHOCTU pajmycoM R = 1 M, u mnajiaer
Ha FOPU30HTAJIBHYIO MTOBEPXHOCTHL B Touky ). Touka B
»Kes100a HaXOJUTCsI Ha BhICOTE h = 2 M OT TOPU30HTAJIb-
HOiT moBepxHOCTH. Paccrosinne ¢ Mexkiy Toukamu ° 1
D cocrasnser 2 M. Haittn Besmunny A, paboTbl cuibl
TpeHusi OpycKa o ¥keJjiod. ycKopeHue ¢cBOOOIHOTO T IeHUST

npunsTh g = 10 M/c?.

¢ 9.5.46 [M-1.3.25] Bpycok maccoit m = 1 KI HOKOUTCS Ha TOPU30OHTAJILHOI TI1e-
poxoBaToil mosepxuocTu. K HeMy npukperieta npyzxuna xecrkocru k = 20 H /.
Kakyio pabory A HY»KHO COBEPIIUTH JJIsI TONO, 9TOOBI CABUHYTL C MECTa OpY-
COK, PacTATHBas MPYKUHY B NOPU30HTAILHOM HAIPABIECHUN, €CJIU KOI(PDUIUEHT

m g TpeHusd MexkJy OpycKOM H IHoBepxHOCTbIO (1 = 0,27

m yCKOpeHne cBob0JIHOr0 HaleHust IpuHaTh g = 10 m/c?.
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& 9.5.47 [M-1.3.26] Mekay aByMst KyOmkaMu ¢ MaccaMu m u M HaXoamTcest
cxkarad npyzxuhHa. Eein Kyouk ¢ maccoit M ynepKuBaTh Ha MecTe, a JIpyroil 0cBo-
60/InTH, TO OH OTJeTaeT co ckopocThio V. C Kakoil ckopocTbio V) OyeT aBUraThes
KyOHK MacChbl m, ecjn 00a KyOuKa oCBOOOIUTDH OJHO-

BpeMeHHO? [ledpopmalius pyKUHBI OJIMHAKOBA B 000X M s
caydasx. Tpenuem n Maccoil Mpy>KuHbI TPeHeOPedb. A

9.5.48 [M-1.3.27] /IBa Tesa, KOTOpBIE ITepBOHAYAIBHO TOKOWINCH Ha, TJIAIKOI
FOPU30HTAJILHON IIJIOCKOCTH, PACTAJIKUBAIOTCA 3aKAaTON MEZKJy HUMU IPYZKUHONI
1 HAYMHAIOT JBUTATHCS [IOCTyTATEbHO co cKopocTsivu Vi =3 m/cu Vo =1 m/c.
Boruncinrs snepruto W, Koropasi ObLia 3aliaceHa B IPYKUHE, €CJI U3BECTHO, 9TO
cymmapnag macca oboux tenn M = 8 xr. [Ipyxuna neBecoma. Tpenme orcyTcTByeT.

9.5.49 [Er3] Ot rpy3sa, HENMOJBUKHO BUCSIIEr0 HA HEBECOMOIT NPYKIHE KeCT-
kocTbio k = 400 H/wm, oTmenusics ¢ Ha9a bHON CKOPOCTBIO, PaBHOI HYJIO, €ro
dparment. [Tocsie 9TOro0 PN BOSHUKIINX KOJICOAHUAX OCTABIIASICA YaCTh I'PYy3a, O/
HUMAaJIaCh Ha MAaKCUMAJIbHYIO BBICOTY h = 3 CM OTHOCHUTEJIbHO IEPBOHAYAIHLHOIO
noJsioxkerusi. Kakosa mMacca m OTAeUBIIErocsi 0T rpysa dparMeHTa’

9.5.50 [M-1.3.28] ABroMoOmIbL Maccoit m = 1500 Kr eJieT 110 ropu30HTa b
HOMY y9acTKy J0poru co ckopoctbio V' = 72 kMm/4. Ha kakyio Besmanny AN
YBEJMINBAETCA Pa3BUBaeMas JBUTATEIEM MOITHOCTD MPU JBUKEHIH aBTOMOOUJIS
C TOI YK€ CKOPOCTBIO B TOPY, yIoJI HAKJIOHA KOTOPOIl K TOPM30HTY COCTABJISET
a = 0,1 pag? Cuiy conpoTUBJIEHHUSI CUUTATh B 000MX CJIyUastX OJMHAKOBOIA.

9.5.51 [M-1.2.29] Illapuky, mogBeNIeHHOMY Ha HUTH, COOOIININ HEKOTOPYIO
HaJaJbHYIO CKOPOCTD, II0CJIe 9ero OH HadaJsl BpalllaThCs 110 OKPY?KHOCTU B Bep-
TUKAJIbHOM 11ocKocTh. Opeie/inTh Maccy Iapuka m, eCJn U3BeCTHO, 9TO CUJIA
HATSIPKEHUST HUTH B BepxHeil Touke TpaekTopun cocranisier 17 = 1 H, a B HukHeit
Touke TpaekTopun Th = 2 H. ConpoTusiiennem Bo3/IyXa MpeHedpedb. YCKOpeHnue
cBODOJTHOTO TajieHnst puHATHL g = 10 M/ 2.

9.5.52 [M-1.3.30] /IBa Tema maccamu m; = 3,8 T 1 my = 6 I TPUKPETLIEHB K
HEBECOMOIT HUTH, IEPEKIHYTOI uepes OJIOK ¢ HEelOIBUZKHOI 0Ccbio. B HavaibHbIi MO-
MEHT BPEMEHH I'PY3 MACChl Mo HAXOINUTCS Ha BbicoTe h = 1 M Ha/[ TOPU30HTAIBHOI
IIOBEPXHOCTHIO 1 00a I'py3a HEMOJABUKHBI. 3aTeM I'py3bl OTIIycKatoT. OupeaenTb
KOJIMIECTBO TeIIOTHI (), BbIIEINBIIECS TP HEYIIPYTOM YIape Teja MACChl 1My O
TOPU30HTAJIBHYO TIOBEPXHOCTD, €CJIH 3TO TEJIO CPa3y MOC/Ie yiapa OCTaHABIIBAETC.
Cunamu TpeHusi npenedpedb. BJoK cunraTh HEBECOMBIM.
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9.5.53 [M-1.3.29] Ilapux maccoit m = 100 r mojpernieH Ha HUTHU JJIMHOM
¢ =1 m. Ero npuBogsT B JBHKEHHE TaK, YTO OH ODpAIlaeTcst 110 OKPYKHOCTH,
JIeyKaleil B TOpU30HTAIBHOI TIOCKOCTH, KOTOPash HAXOIUTCsT Ha paccrostHuu £ /2
OT TOYKH IojiBeca. Kakyo paboTy HY»KHO COBEPIINUTH JJIsi COOOIIEHUS IIapuKy
TAKOI'O JIBUZKCHUS !

9.5.54 [M-1.3.31] Ha meBecomoil HUTH, TIEPEKMHYTON Yepe3 HEMOABUKHDBIN
IIJTAH/IP, TTOJIBEIIEHDI JIBa Irpy3a ¢ MaccaMu my = 10 k1 u my = 1 xr. IlepBona-
JaJIbHO TPY3BI YJIEPXKUBAIOT Ha OJIHOI BbicoTe. [Ipm ocBoOOXK 1eHnn rpy30B 6e3
HAYaJILHON CKOPOCTHU MEPBBII U3 HUX OIyCKaeTCd Ha BLICOTY h = 2 M 3a BpeMsd
t = 1c, aBurasicb paBHoyckopenno. Kakoe KojimuecTBo Teria () BbIJIETAETCA 13-32
TpEeHUs] HUTU O MOBEPXHOCTb IUJINHJIPA 3& 9TO BpeMsi? YCKOPEHUE CBOOOIHOIO
najienust mpuHsaTh g = 10 m/c?.

9.5.55 [M-1.3.40] Ha ropuzoHTa/IbHOM Yy9acTKe MyTH JIUHON L = 3 KM CKO-
pocTh moe3na yBeauauaack ¢ Vi = 36 km/a o Vo = 72 km/4. Kakoe kosmaectBo
TOILINBA M U3PACXOJ0BAJ JIBUTATE/Ib JIOKOMOTHBaA, Ha 9TOM ydacTke? M3BecTHO,
4TO cymMMapHas Macca noesja u jokomorusa M = 1000 T, koadduimenT TpeHus
p = 0,005, yaenbHas Temiora croparust rominsa ¢ = 42 MJTxk /kr, koadbdurm-
eHT 1oJie3noro jgeicreus jasurares n = 30%. yckopenne cBOOOJIHOIO HaeHust
npunaTh g = 10 m/c?.

& 9.5.56 [M-1.3.36] HauasbHoe nosoxkenne Kabunbl andra K 1 IPOTUBOBECA
11 n3obparkeHo Ha pucynke. Ha kakyto Besmmunny AU uzmeHuTcs

paccrosinue h = 10 M, ecjin HayaJIbHast Pa3HOCTH YPOBHEIT IPOTUBOBECA
u Kabunbl H = 15 M, macca kabunbl M = 1 T, Macca 1poTuBoBeca  y
m = 0,5 T, a Macca eIUHUIbI JJIUHBI TPOCa, COSIUHSIONIEr0 KaOMHY C l

I[NoTeHInaJIbHasl SQHEPTUA CUCTEMDI IIPpU IIEPpEMEIICHNN KaOHBI BBEPX Ha ‘I"— -

IPOTHBOBECOM, (1 = 10 Kr/M? yeKopeHne cBOOGOIHOTO A IeHIst TIPUHSTD
g=10m/c? KU

¢ 9.5.57 [M-1.3.37] Kanar miunoit £ = 2 M nepebporien depes 0J10K. B Havua/ib-
HBIIT MOMEHT KaHAT TTOKOUTCA U IO 00e CTOPOHBI OJIOKA CBENINBAIOTCH PABHBIE €r0
OTpGBKI/I 3aTeM B pe3y/ibTarTe He3HAUYUTEJHLHOI'O TOJUYKA paBHOBECHE KaHaTa Hapy-
IIAaeTCsI ¥ OH NPUXOJUT B JiBUKeHUe. KakoBa Oyer cCKOpocTh KaHaTa,
V' B TOT MOMEHT, KOT/la C OJTHOI CTOPOHBI OJIOKa Oy/IeT CBENNBATHCH
OTpe30K KaHata jmmHO f1 = 1,5 M7 Maccoit 6sioka 1 ero pasmepa-
MU TIpeHebpedh, SHePruio TOJYKA U TpeHue B OJIOKe He yINTHIBATD,
YCKOPEeHHe CBOOOJIHOTO TajieHns IpuHaTh g = 10 m/c?.
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& 9.5.58 [M-1.3.38] lapuk maccoit m = 10 r npukperied K HeloIBUKHBIM
CTEHKAM TPeMsI PYKUHAMHI, J[Be U3 KOTOPBIX NMeT ykecTkocTh k = 0,375 H /M, a
tperbst — k1 = 0,25 H/m. [lapuk MoxKeT ABUTATHCSA TOIBKO MOCTYIIATETBHO BIOJIb
rOpU30HTAILHON ocu. [IpyKNHbI HEBECOMBI U B TIOJIOXKEHUN
paBHOBecHus He HalpskeHbl. [TlapnKy coobmaiT cKOpocTh
Vo = 10 em/c. Haiitu ammury ity Kostebanuii mapuka. Cuiry

TAZKECTU HE YIUTLIBATD.

9.5.59 [M-1.3.39] Ha riajgkom crosie rnokoutcsi opycok maccoit M = 20 r,
IPUKPeIIeH b pyKuHoit xkectkocTu k = 50 H/M K crene. B 6pycok ymapstercs
mapuk Maccoit m = 10 1, gBmKymmiicss o crosy co ckopoctbio Vo = 30 m/c,
HAIIPaBJICHHON BJI0JIb NpyKUHBL. CUuuTasi coyJapeHne mapuka u Opycka yrpyrim,
HaliTH aMILINTYay A KoJjebanuii Opycka Iocjie yaapa.

& 9.5.60 [M-1.3.41] JIpa HeGOMIBLIINX T8, HAXOIAIIN-
ecs Ha KOHIIAX MOPU30HTAIBLHOTO JTHaMeTpa TJIa KON To-
nycdepnl pagnyca R = 20 ¢M, cOCKaIb3bIBAIOT 03 Ha-
JaJIbHBIX CKOPOCTEll HABCTpedy JApyr aApyry. Ilpu cToJik-
HOBEHUU TeJIa «CJIUIAI0TC» U Jlajiee JBUXKYTCS Kak OjHO 1iesioe. Hajitu oTHomeHme
(v Macc TeJI, eCJM MaKCcuMaJibHasl BbICOTa HaJl HIKHEH TOUYKOIl mosycdepnl, Ha
KOTOPYIO TIOJIHUMAIOTCS CJIUIIINIECS Teja Mocje CTOJIKHOBeHus, h = 5 cMm. Tpenue

HE€ Y4IUTbIBATD.

¢ 9.5.61 [M-1.3.1] Kuma maccoit M = 0,5 kr ¢ yrioMm npu ocHoBaxuu o = 30°
MOKOUTCs Ha IVIaJIKOI TOPU30HTAILHON TJI0CKOCTH. Ha HaKIOHHYIO0 TTOBEPXHOCTD
KJIMHA, CTaBAT 3aBOIHOIT aBTOMOOMIbL Maccoit m = 0,1 Kr u oTmyckaloT 6e3 Ha-
YaJIbHOW CKOPOCTH, TIOCJI€ 9er0 aBTOMOOW/IbL HAUNHAET JBUKEHUE BBEPX 110 KJIUHY
B IJIOCKOCTH pucyHka. Haifitu ckopocts U aBTOMOOMI IS
OTHOCUTE/IbHO KJIMHA B MOMEHT, KOI'JIa KJIMH ITpuodpeTaer

OTHOCHTEIBHO MJIOCKOCTH CKOPOCTh V' = 2 cm/c.

9.5.62 [M-1.3.2] Ha npamosmHeiiHoM TOPU30HTAJILHOM YYACTKE YT CTOAT
N = 5 ounakoBbIX BaroHoB. [IpoMexkyTKN MeXK Ty cOoCeTHUMU BaroHaMu OJIIHa-
KoBbI 1 paBHbl L = 30 M. K KpaitHeMy Baromy mojiKaThbIBaeTCs €ellle OJINH TaKO
JKe BaroH, UMerIuii ckopoctb Vg = 2 Mm/c. B pesyibrate N mocsieioBaTe/ IbHBIX
CTOJIKHOBEHUH, B KaxKJIOM U3 KOTOPBIX CTAJKHUBAIOIINECS BaroHbl CHEILIAI0TCS
BMecTe, Bce [N + 1 BaroHoB coequHAIOTCS B OJinH cocTaB. HaiiTu BpeMs T MexK-
JIy TIePBBIM U TOCJETHUM CTOJTKHOBEeHUAMU. CHUIaMI COTPOTUB/IEHNS JIBUXKEHNIO
BAroHOB IIpeHeOpeyb.
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9.5.63 [B-5.24] I3 j1iyX0BOT0O PyKbsl CTPEJIAIOT B CIIMYEUHBIN KOPOOOK, JieXKar-
it Ha paccrosinnu £ = 30 cM oT Kpast crosta. [lysst maccoit m = 1 r, jersiias
TOPU30HTAJIBHO CO CKOPOCTBIO Uy = 150 M/c, mpobuBaeT KOpOOOK U BBLIETACT U3
HETo €O CKOPOCThIO vg/2. Macca kopobka 50 1. Ilpu kaknx 3nadennsx koadbduim-
eHTa TPEHUs [L MEYKTy KOPOOKOM M CTOJIOM KOPOOOK yTaJeT co CToJa?

9.5.64 [M-1.3.44] Bpycok maccoit m; = 4 I cocKaJb3bIBaeT 6e3 HavdaIbHOM
CKOpPOCTH € BbICOTHI h = 10 M 110 HAKJIOHHOI ILJIoCKOCTH. pyroit Opycok Maccoii
My = 2 I JIBUKETCS 110 3TOI IJIOCKOCTH OT OCHOBAHUS BBEPX C HAYAJbHON CKOPO-
crbio Vo = 10 m/c. Bpycku maduHatoT JBUKeHUE OjiHOBpeMeHHo. Ha HekoTopoii
BBICOTE OPYCKHU CTAJKHUBAIOTCSI, IOC/IE 9ero ABUXKYTCA KakK OIHO 1esioe. OupeaenThb
CKOPOCTH 1V 9TOro Teja y OCHOBaHUsI HAKJIOHHOI 1iocKocTu. TpeHne OpycKoB o
ILJIOCKOCTH HE YUYUTBHIBATD, IIPU pacdeTax YCKOPeHHe ¢BOOOHOIO MajeHNs IPUHSITH
g=10wm/c?

9.5.65 [B-5.21] Ilysst, eteBnast TOpu30HTATIBHO €O CKOPOCThIO vy = 400 M/c,
1ora/iaeT B OPyCoK, IOJIBEIIEeHHbIN Ha HUTHU JjInHON £ = 4 M, U 3aCTPEBaeT B HEM.
OnpejieiuTh Yo v, Ha KOTOPhI OTKJIOHUTCS OPYCOK, ecyn Macca 1yan m = 20 r,
a Macca bpycka M = 5 Kr.

9.5.66 [B-5.22] Teso maccoit M 1o jeiicTBueM IPY»KUH cOBepiaeT Kojieda-
HUSI C aMILUIATYI0i A Ha IVIaJIKOM MOPU30HTAJILHOM CToJie. B TOT MOMeHT, Korjia
TEJIO ITPOXOAUT IIOJIOXKEHIE PABHOBECUS, HA HEI'O CBEPXY IaJaeT W IPUINIIaeT K
HEMY KYCOK ILIacTUJIMHA Maccoit m. Hemy OyjieT paBHa aMILIUTY 18 KOJeOaHMii?!

& 9.5.67 [B-5.23] Jlerkasi npy:KnHa »KeCTKOCTH k U JTMHBI L CTONT BEePTHKAJIb-
HO Ha CTOJIe W He NpUuKperieHa K Hemy. Ha npykuny O m

najiaeT HeOOJIBION IapuK MacCoil m, MMMl Ha-
JaJIbHYI0 CKOPOCTb, paBHYyIO HYyJ0. [IpyKuHa yupyro
JieopMUpyeTCcst, U MAPUK I0JICKAKNBAET BEPTUKAJIb-
HO BBepx. MakcumaJsibHasi CKOPOCTH ITapuKa IPH ero
JIBIZKEHNN OKA3a/1aCh PABHOM Upax. Ha Kakyio BbICOTY
HOJTHIMAETCS TEHTP TAYKECTH HPYKUHbI? z

9.5.68 [M-1.3.43] BaoJb ryajakoii HAKJIOHHOMN IIJIOCKOCTH, COCTABJISIIONIEH C
ropuszonTom yrost a = 0,01 paj, ¢ HaganbHoit ckopocThio Vo = 0,5 M/c, Hampas-
JIGHHOII BBepX, IIyCKalOT OpYCOK, KOTOPLI depe3 BpeMsd t = 2¢ yupyro yiaaps-
eTCd O CTeHKY, JBUKYIIYIOCT BJIOJIb HAKJIOHHON IJIOCKOCTH BHU3 CO CKOPOCTHIO
U = 0,1 m/c. Hepes kakoe Bpemsi T’ mocjie yjapa 0 CTeHKY OPYCOK BEPHETCsI B
ucxojiHoe noJioxkerune? TpeHueM Opycka 0 HaKJIOHHYIO IIJIOCKOCTL ITpeHeOpedb,
yCKopeHue ¢BoGOoIHOro HajleHns IpuHaTh g = 10 M/c?, npu pacuerax I10JI0XKHUTh
sina ~ a.
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9.5.69 [B-5.25] Opyaue, macca crBoJia koroporo M = 400 Kr, cTpesisieT B 10-
pu30OHTaILHOM HalpaBjaeHuu. Macca cHapsijga m = 8 KI, ero HavajbHas CKOPOCTh
vy = 10 - 10° m/c. IIpu BoIcTpene crBoa oTkaTbiBaeTca Ha S = 50 cm. Onpee-
JINTh CpejiHee 3HadeHne CUJIbl TOPMOXKEHUS, PA3BUBAIONIEICS B TPOTHBOOTKATHOM
YCTPOIICTBE OPY/IUsI.

9.5.70 [B-5.26] Ot yuapa Korpa Maccoit m = 50 Kr, 1aJiaroero ¢ BbICOThI
H = 5w, cBag maccoit M = 200 Kr norpy»kaeTcsa B IpyHT Ha riayouny ¢ = 20 cwM.
OnpeieTuTh CUTY CONPOTUBJIEHNsI TPYHTA, CUNTasd ee MOCTOSHHON. Yaap Kompa o
cBaro abCOIIOTHO HEYTIPYTHUI.

¢ 9.5.71 Kocemumueckuii kopabsib maccoit M = 12 1 gaukercst BOKpYT JIyHBI 110
Kpyrosoit opbute Ha BbicoTe h = 100 kM. [I1s1 mepexoia Ha OpOUTY MPUIYHEHUS HA
KOPOTKOE BpeMsl BKJIIOUAETCS JIBUTATEh TOpMOozKeHud. CKo-
POCTB BBITEKAIONIIX I3 COILIA PakeThl ra3oB u = 10 - 10% M /c.
Pamgmyc Jlynol R; = 1700 kM, yckopeHue cBOOOJIHOTO Ta-
nenust y nosepxuoctu Jlynel gf = 1,7 m/c?. Kakyio maccy
TOTLTUBA 1M HEOOXOIMMO M3PaCcX00BaTh JIJIs TOTO, YTOOBI PN
BKJIIOUEHUN TOPMO3HOI'O JIBUTaTE/Isi B TOUKe A TpaeKkTopun
KopaodJib onycTuiicd Ha JIyny B Touke B?

IIpsamoii meHTpaJibHbIl adCOJIIOTHO YIIPYTUil yaap

9.5.72 [Er3] Jlerkuii rmap, jaBrKymuiicss co ckopocTbio 10 M/c, Hajeraer
Ha ITOKOAIIUIICA TAXKEJBIN MIap, 1 MeXK/Iy IapaMu IIPONUCXOUT IeHTPaJJIbHBII
abcostroTHO yupyruii yuap. Ilocie yuapa 1mapbl pa3jieTalorTcs B IIPOTHBOIIOJIOXKHBIE
CTOPOHBI C OJAMHAKOBBIMH CKOPOCTAMH. BO CKOJIBKO pa3 pasandaloTcsd MacCChI
apos’

9.5.73 Illap, aBmKymuiicss co CKOPOCTBIO v, HaJeTaeT Ha TaKOil yKe MOKOs-
Huiics map, U MexK/y [mapaMu ITPOUCXOUT JIOOOBOI aDCOJIIOTHO YIIPYTHil y1ap.
Haiitu ckopocTtnn v1 1 vy, KOTOPBIE TPUOOPETYT MIAPHI TTOCTE COYIAPEHUS.

9.5.74 [B-5.7] B pe3sy/ibrare ynpyroro JioOoBoro CTOJKHOBEHHUsI YaCTHUIIbI
MaCCOil My ¢ HEIOABUKHON JaCTHUIel my 00€ JacTUIlbl Pa3aeTeTuCh B TPOTHBOIIO-
JIOZKHBIX HaIPaBJIEHUAX C OJINHAKOBLIMU CKOpocTaMU. HaiiTn Maccy HenoIBUKHOIT
JaCcTUIBL. YJap abCoIOTHO yIPYTHil.

9.5.75 [B-5.8] Bo cko/JIbKO pa3 yMeHBITUTCS CKOPOCTH aTOMa TejIus MOC/Ie
VIPYTOTO CTOJKHOBEHUSI ¢ HEIMOJIBUXKHBIM aTOMOM BOJIOPO/Ia, Macca KOTOPOro B
JeThIpe pa3a MEHbIIe MaCChl aTOMa, TeJinsi?
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9.5.76 [B-5.9] /IBe yacTubl MaccaMu M U My CO CKOPOCTSIMU VU1 U Vg CTAJI-
KIBAIOTCsT a0COIIOTHO yIIpyro. Onpe e nTh CKOPOCTH YaCTUIL [IOCIe CTOJKHOBEHNSI,
KOTOpOE SIBJISIETCSI IIEHTPAJIbLHBIM.

9.5.77 [B-5.10] OmnpeenTh MAKCHMAIbHYIO MOTEHINAIBLHYIO SHEPTUIO YIIPY-
roit jiepopMaIuy Mpu IpsIMOM HEHTPAJIbHOM abCOTIOTHO YIIPYTOM YJape JIBYX TeJl
MaccaMu My U My, UMEBIINX CKOPOCTH JI0 yJlapa U1 U U COOTBETCTBEHHO.

9.5.78 [B-5.11] Illapuk, nBUXKYIIHIiicsd cO CKOPOCTBIO v, HAJIETAET Ha CTEHKY,
JBUKYIIYIOCSA CO CKOPOCTHIO U (1 < ©) B TOM Ke HAIIPABJICHUH, U YIAPsIeTCs O Hee
abcoJrioTHo yrupyro. [L1ocKocTh cTeHKn meprennKy/asipia CKOPOCTU JIBUZKEHU ST
mapuka. Onpeae/inTh CKOPOCTh MapruKa MOcjIe yaapa B CHCTEMe OTCUeTa, CBA3AHHOI
¢ 3emeii.

9.5.79 [B-5.12] B nepenHIo cTeHKY OaIllHM TaHKAa, WIYIIEr0 CO CKOPOCTHIO
u = T2 KM/4, yaapsiercs myJis, JIeTsIasi o CKOpoCThbio vy = 750 M/c HaBcTpedy
TAHKY, U YIIPYro OTCKaKuBaeT oT creHku damrnan. C Kakoil CKOPOCTbIO OTHOCUTEIHLHO
3eMJIN TIOJIETUT OTCKOounBInast mysis! CTeHka HaKJIOHEHa K BEPTUKAJIN IIOJ] YIJIOM

@ = 60°.

9.5.80 B szajHI00 cTeHKY GAIHN TaHKA, WJIYIIEro CO CKOPOCTHIO 72 KM/,
VJIAPSIeTCs ITyJist, JIeTSIIAst TOPU30HTAJIBLHO CO CKOPOCTHIO 750 M/C BeJiesl TaHKY, U
yIpyro orckakupaeT or Hee. C KaKoil CKOPOCTHIO OTHOCUTEIHLHO 3EeMJIU IIOJIeTUT
OTCKOUMBIIAg IIyJIs, €CJIN CTeHKa HAKJIOHEeHa K BepTHKa/u 1o yriaoM 30°7

Henpamoii ynupyruit yaap

9.5.81 [B-5.13] Ha ropusonrajbHoil 1mi1ockocTu nmokoutes map. C HIM cTaJ-
KNBAETCA JIPYTOil Tap Takoil »Ke Macchl. Yap abCOTIOTHO YIIPYTHUIl 1 HETPAMOIL.
Onpesie/inThb yroJi, 1moj, KOTOPBIM Pa3JIeTaloTCs Maphl 1ocjIe yaapa.

9.5.82 [B-5.14] Tejyio maccoit my, JABUXKYIIEecss CO CKOPOCTBHIO v, HAJIETAET
Ha, HEIOJIBUXKHOE TeJIO U MOCJe YIPYTroro coyJapenus OTCKaKMBaeT OT HEro Ioj
yrjiom 90° K nepBoHadYaJbHOMY HAIIPABJIEHUIO CBOETO JIBUYKEHUSI CO CKOPOCTHIO
v/2. Onpese/nTb Maccy HEMOIBIZKHOTO TeJIa.

9.5.83 [B-5.15] Illap maccoit m, ABMXKYIIMIICSA CO CKOPOCTBIO ¥, HAJIETAET Ha
MOKOAIIUICS 1Iap Maccoit m /2 u mnocje ynpyroro yjaapa mpoJoJrKaer JIBUIAThCs
ot yryioMm o = 30° K HaIIpaBJIEHNIO CBOErO MepBOHAYAIBLHOTO JIBMKeHUs. Haiitn
CKOPOCTH TIAapOB TOCJI€ CTOJKHOBEHUS.
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9.5.84 [M-1.3.35] Yacruna, JBUXKYIIasiCsl B BaKyyMe CO CKOpOCTbio Vi =
1000 wm/c, HajileTaeT Ha MOKOSIIYIOCS YaCTHUILY, Macca KOTOpoil B 3 pasza 6oJiblie
Macchl 1mepBoit dacTuiipl. [Iponcxonut ynpyroe nerenTpaibHOe cOyaapenne, mocye
KOTOPOT'O BTOPas JacTUIla HAUNHAET JIBUTAThCA MO yIJIoM 45° K 1epBoHavdaIbHOMY
HaIIPABJICHUIO JIBUKEHUsI 11epBoil dacTuiibl. OnpeaeuTh BeJInInHbl cKopocTeil Uy
n U, obenx vacTuil mocse coyaapenns. CUry TszKeCcTH He YIUThIBATh.

9.5.85 [Ers] Ha riaakoit Toprm30HTAJIBHOI IIJIOCKOCTU HAXOSATCs IBE OTIMHAKO-
Bbl€ WJIeaIbHO YIIpyTrue riajikue maiionl. OgHa U3 HUX JBUZKETCS CO CKOPOCTHIO v,
PaBHOI 110 MOJIYJIIO 2 M / ¢, a JIpyTras MOKOUTCS BOJIN3U IPSAMOI JTUHUY, ITPOBEIEHHOI
yepes LEHTP [epBoii Maiidbl B HalpaBaeHnn ee ckopocTu. [IaitObl cTajaknBaloTCs,
1 I10CJIe COYJapeHusl IepBOHAYAJILHO IIOKOUBIIACS IIaiida 0TCKaKUBaET 101 YIJIOM
a = 45° K 97oit innnu. Haiijiure ckopocTh MepBoii Maiobl v1 MOC/Ie CTOJTKHOBEHUS.

¢ 9.5.86 [B-5.16] /IBa onMHAKOBBIX ITapa IMOKOSTCS, Kacasch JApyr apyra. Tpe-
THUIl TaKoil »Ke I1ap HaJleTaeT Ha HUX, JIBUTAsCh 110 1Ps-

MOIi, Kacatoleiicss 00onx mapoB, co CKOpocThio v. Hafitn e

CKOPOCTH TIIAPOB TIOCJIEe CTOJKHOBEHUA. YJap abCOTIOTHO

VIPYTHUil.

Bun caepxy & 9.5.87 [B-5.17] [Ba riaIkux yupyrux ma-
pa paamycoM 1 JiezKaT, COlIpUKacadAch ApYyr C

» , JAPYyTroM, Ha IJIQJAKOU TOPU30HTAJBLHOI I1JIOC-
koct. Tpernit ynpyruii map pajanycom 2r,
CKOJIL3AINNII CO CKOPOCTBHIO ¥ MO TOI K€ IJIOC-

Buxa cBoxy KOCTH, YJapsieTcs OJIHOBPEMEHHO B 00a Iapa

» (em. pucyHok). Haiitu ckopocThb 60JIBIIOTO Tiia-
pa mocJie yaapa. Bee mapnl ciies1lanbl n3 0JJHOrO
MaTepuaJia.
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9.5.88 [B-5.19] JIBe gacTuiiel MaccaMit m u 2m, UMerote nMIyibebl P u P/2,
JNBUZKYTCA 11O B3aMMHO MEPIEHINKYJIAPHBIM HanpasieausamM. [locie coynapenus
JaCTHUIbl 0OMEHIBAIOTCs UMITyIbcamu. OIpeae/nTh I0Tepio MeXaHnIeCcKoi SHePIin
IIpU COYIapEeHIH.

& 9.5.89 [B-5.18] JIBa 0MHAKOBBIX IIapa Maccoii m KarKIblil CBA3aHbI IIPOIHOMN
nuthio. /locka maccoit M = 2m najeTaeT co CKOPOCTHIO -
u =1 M/c Ha 9Ty cucTeMy U yaapsieT 1o cepejiuHe HUTH.

. “ M
Haiitn ckopocTh mapoB npu yjgape o J0cKy. ToJrmHa ]
JIOCKH 1 PaJUyChl IIAPOB MaJibl 110 CPABHEHUIO C JJIMHO
HUTU. m

& 9.5.90 [M-1.3.32] IlmacTuImHOBBIE IIAPUKHE NMEIOT OJNHAKOBYIO MACCy M 1

—> —>
B3aNMHO TePIeHINKY/IsdpHble cKopocT Vi u Vb, Jexkalnne B oJiHoi 11ockocTu. B

O~ ~ PE3yJILTATE CTOJIKHOBEHNA IMAPUKHU CJUIIAIOTCA W JIBUMKYTCS
2
Vo = Kak OJIHO Hesoe. Kakoe KommdecTso Teria () BBLICIIOCH TP
Vi
1 crojikHOBeHUH, ecim m = 11, Vi =2 m/c, Vo =4 m/c?

& 9.5.91 [M-1.3.33] [Ba 0MHAKOBBIX ILIACTHIMHOBLIX IIapa, JABUMKYIIIXCS C
PABHBIMU I10 BEJIMYNHE CKOPOCTAMU, COBEPIIAIOT HEYIPYTHUii

yJiap, mocjie KOTOPOro CJIUIAIOTCA B OJ1HO0 Testoe. Kakoit yro O\ -
Q. COCTABJILAJIN JIPYT C APYTOM BEKTOPBI CKOPOCTE MI1apoB JI0 d g N :‘::
yaapa, ecau npu yjape n = 1 / 2 HadaJbHON KHHETUIECKOM -7 "
SHEPIUN IIapOB IEPEILIO B TeILI0?!

Vo =

9.5.92 [M-1.3.34] Illapuk 1 maccoit m = 200 r ABMXKeTCA paBHOMEPHO CO
ckopoctbio V) = 10 m/c. HaBerpeuy emy JBUKETCS MAPUK 2 TaKOil »Ke MaCChl CO
ckopocrbio Vo = 8 m/c. Tlocsie coynapenust mapuk 1 craj JBUTaThCsI [epIeH -
KyJISIPHO HAIPaBJIEHUIO ero JIBUZKEHHsI JI0 COyJlapeHtsi co ckopocThio U = 5 m/c.
Kaxkoe koJjinaecTBO TEIIOTHI () BBIJIEINIOCH IPU COYIAPEHUN MAapUKOB?

9.5.93 [B-5.20] MunumabHas SHEPTUS JIEKTPOHA, HEOOXOAUMAas /il NOHH-
3alli aToMa Bojiopojia, pasHa Wy. OnupejienTh MUHUMAJIbHbIE HaYaJIbHbIE CKO-
POCTU MOHOB BOJIOPO/Ia W I'eJIis, He0OXOUMbIe JIJId NOHU3aIUN aTOMa, BOJIOPO/IA.
Honnszanmst TponcxouT B pe3y/bTaTe MOJHOCTHIO HEYIIPYTOro yjapa: IMOTepsH-
Has MexaHn4deckKas SHEePrus MepexoJIuT B sHepruio nonusanun. Ilo cpaBaennio c
MaCcCaMy MOHOB BOJOPOJIa W TeJTUs MacCOil 3JIEKTPOHA MOXKHO TTpeHeOpeyb.
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CraTtuka

Onpeaeaennus

[IpocTbie MexaHU3MBI (OTIpe/IeIeHIe, TPUMEDHDI ).
['mapaBnnyaecknii mpecc.

30/10TO€ IIPABUIJIO MEXaHUKI.

Prruar.

[Ledo cuibr.

MowmeHT cHJIbI.

YcJi0BrIe paBHOBECHsT TBEPIOIO TeJIa.

LleaTp macc.

LerTp TszKeCcTH.

Teopema 0 JIBIKEHHU IIEHTPaA MaCC.

S © 00N W=

3aga4an

9.6.1 Hapucosarb cucreMy 0JJ0KOB, JTAIONIYIO BLIUTPHIII B cujie B 2 pa3a; 4
pasa.

9.6.2 HapucoBarh cucreMmy 0JIOKOB, JAIOILYIO0 BBIUTPHIII B CiJie B 3 pa3a.

9.6.3 KakoBa MUHMMaJIbHAA CHJIa, ¢ KOTOPOH MOYKHO MPUIOAHATE ITNJINHIPH-
yeckoe OpeBHO Maccoii m, Jiexkallee Ha TOPU30HTAIbLHON ITOBEPXHOCTH !

¢ 9.6.4 [B-6.1] HeomHopomublii cTepKeHb BIUCUT Ha, JIBYX
HeBecoMbIX HUTsIX. Onpejie/nTh HOCTPOCHUEM HEHTP TIXKEeCTH
CTEPXKHS.

9.6.5 Haiitn MunnMa/ibHyIO0 TOPU30HTAJIBLHYIO CHUJTY, KOTOPOI MOYKHO OTTPOKH-
HyTb KyO Maccoit m. [Ipu kakom KoddduiimeHTe TpeHust 370 BO3MOXKHO?

141
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9.6.6 Haiitn MuHUMAIBHYIO CHJTY, KOTOPOIl MOXKHO OINPOKUHYTH KyO Maccoii
m. IIpu kakom K03 duInenTe TpeHnus: 3T0 BOZMOYKHO?!

9.6.7 K xoHuam crepxkHsi Macchl my = 1 Kr u jjuHbl £ = 40 ¢M 110/1BeIlIeHbI
I'py3bl Macchl M1 = 4 KI' 1 my = 3 Kr. [11e Ha 10 1mojirepeTsb cTep:KeHb, YTOObI OH
HAXOJINJICSI B PABHOBECUI !

9.6.8 [M-1.4.7]1 OJHOPOIHBII CTEPXKEHD JIEXKUT IOPU30HTAJIBHO HA JBYX OIIO-
pax. Paccrosinue oT 1ieHTpa cTep:kKHg j10 Osmkaiimeit onopsl S = 0,3 m. Haiitu
paccTosinue MexKJiy ornopamu £, ecjii U3BeCTHO, UTO CUJIbI, JICHCTBYIOIINE Ha CTEp-
JKeHb CO CTOPOHBI OIIOP, OTJIMYAOTCST JPYT OT JPYTra Ha BeJINUnHY, paBHyo o = 1/5
Beca CTepzKH4.

& 9.6.9 [B-6.19]1 HeBecoMmblil »kecTKuit cTep:KeHb JIMHON L ¢BOOOIHO JIEXKUT Ha,

» L > nByx oropax A u B. B touke C, orcrosieit
43—&’: or A Ha paccTosiHue s, HA CTEPXKEHb Jieii-
4 CTByeT BepTukaJjbhas cuia F. Oupenenure

=N C

cunl peaknnnn N4 u Np B onnopax A n B.

& 9.6.10 [B-6.20] OnHOPOIHBIN CTepyKeHb JIMHBI L 1 MACChl M YAEPKIBACTCS
B TOPU30HTAJLHOM IIOJIOYKEHUN C TTOMOIIHIO
nByx ormop A n B, paccrosinne MeKIy OIIo-
pamu paBHo s. OnpejenTe Cuibl peakiun
Ny u Ng B onopax A n B.

A

Y, & 9.6.11 [B-6.17] Bepxuuii KoHel JIECTHUILI OMMUPAETCS O TJIajl-
KYIO BEpTUKAJILHYIO CTeHY, a HIDKHUI HAXOINTCS Ha HIEPOXOBATOM
nosty. KoadpdpuruenT tpenns mexty jsectautieit u nojgom p = 0,5.
[Ipu KakoM Ipeje/IbHOM 3HAYEHNUN YTJla HAKJIOHA OHa OyJIeT Ha-
7  XOJUTBHCSI B PABHOBECHUH?

& 9.6.12 [B-6.18] Onopoanblii crepkenb AB omupaercst o
MIEPOXOBATHIN TIOJI W YAEPXKUBAETCS B PABHOBECHHU TOPU30HTAJb-
Hoit HuThbio BC. KoadduimenT TpeHusi MexKy CTEep:KHEM U
noioMm 4 = 0,5. [Ipn Kakux 3HaYEHUSX yTyIa, 00pa30BAHHOIO a
CTepPyKHEM C TOPU30HTOM, 9TO BO3MOYKHO?

MRty

A\

¢ 9.6.13 OnHOPOAHBIN CTepyKeHb YIUPAETCsl OJHUM KOH-
IIOM B YTOJI U yAepKUBaeTcsd 3a ApYyToil Konerr HuThbio. Macca
CTEPXKHSA M, & YIoJI er0 HAKJIOHA K TOPU3OHTY paBeH «. Haiitn
CUJIy HATAKEHUs HUTU, a TaKKe CUJIbl, C KOTOPbIMU CTEPKEHb
JIABUAT Ha MOJ U Ha cTeny. HUTh meprennKy/asipHa CTepPyKHIO

(cM. PHCYHOK).
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& 9.6.14 Opnopoanas 6ajKa OMUPAETCs O TJIAJKWA [10JI 1
0 BBICTYI BB, Haxondamuiicsa Ha BbICOTe 3 M HaJl T0JIOM. baJjka
obpasyer yroj 30° ¢ BepTUKAJIbIO U yJIeP:KIUBAETCsl BEPEBKOI
AC', mporgHyTOit ¥ caMoro moJa. BerancgmnTs HaTIKeHne Be-
PEBKH, CUJIY PEeaKIul CO CTOPOHBI I10JIa U CHUJIY PEeaKIuh CO
croponbl BeicTynia IB. Bec bankn 600 H, mmna 4 M.

9.6.15 [Era] K Bepruka/bHOI CTEHKE IPUCIOHEHA OJHOPOIHAA JIOCKa, 00pa-
3yIolias ¢ TOPU30HTAIBLHBIM TTOJIOM yroa a = 45°. KoaddunmenT Tperns 10CKT
o oyt i1 = 0,4. KakoB J1o/I2KeH ObITh KOI(MMUIINEHT [y TPEHUS JIOCKU O CTEHY,
4TO0OBI JIOCKA OCTaBaJIACh B PABHOBECHH !

$ 9.6.16 [M-1.5.16] AsnroMunueBas cuuia ¢ Aanaoil L = 25 ¢M U mI01aabio
noriepednoro cedenns S = 0,1 cM? mozBelneHa Ha
HUTHU 3a BepxHNil KoHern. HuxamMit KoHen onmmpaeTcs Ha,
TOPU30HTAJILHOE JTHO COCY/Ia, B KOTOPBII HAJINTa BOJIA.
Jlmmra morpyzkenHoit B Boay dactu cruiisl £ = 10 cwM.
Haittu cimny F', ¢ KoTopoii ciiuiia JaBuT Ha JHO COCY/Ia,

ecJIl U3BECTHO, YTO HUTH PACIOJIOXKEHA BepTUKAILHO. ILI0THOCTL aaroMuHus
p = 2,7 r/cm?®, muoTHOCTL BOsbl py = 1 1/cm?,

& 9.6.17 [M-1.5.17] Tonkast oHOpOIHAS TAI0UKA, OIUPACTCH OJHUM KOHI[OM O
BEPIINHY OCTPOro KaMHs, BBICTYIAIOIIEro U3 BoAbL. pyroit
KOHEIl NaJI0YKN HaXOIUTC Ha ILJIaBY, IPUYEM MOIPYrKeHHas
B BOJIy 4YacTh HaJIOYKM B (¢ pa3 MeHbllle Bceil ee JJIMHBI.

[TnorHoeTh Boabl pg = 10 kr/M?, a = 3. Haiiru miorHocTh
p MaTepuaJa, 13 KOTOporo ¢jesiaHa rnajgovka.

¢ 9.6.18 [M-1.4.4] Ha BHyTpeHHeil IOBEPXHOCTH IVIAJIKOI cepbl JeKUT HeBe-
COMBIIl CTepyKEeHb ¢ MaJIEHHLKUMU ITapUKaMu MaccaMu 1M

1 mo Ha KoHmax. J[mmna crepkus paBHa pajinycy cdepbl. ma
[Tpenedperas Tpennem, HAHTH YTOJI (v MEXKJTY CTEPXKHEM U my
TOPU30HTAJIBIO.

¢ 9.6.19 M-1.4.3] Ha aByx rBo3jsx, BOUTHIX B cTeHy B Toukax A u B (cwm.
PUCYHOK ), MOJIBEIIeHa BepeBKa. PaccTosiHme MexKy TBO3JSMU 110 TOPH30HTAIN
b=+V3u=~ 173w, Pa3HOCTH BBICOT, Ha KOTOPBIX BOUTHI I'BO3JAM, ¢ = 1 M.

8 /Jlnuna BepeBkm paBHa a + b. Ha BepeBke Ha paccTodHUM
@ OT TOYKU A IOJBEIIMBAIOT I'Py3, KOTOPBII HE KacaeTcst
crenbl. HaiiTu orHOIIeHne 5 CUI HATSI?KEHIST BEPEBKU CJIEBa,
1 cIIpaBa OT Ipy3a. YCKOpeHue CBOOOIHOrO 11 IeHIS IIPUHSITh
g=10wm/ 2. BepeBky cunTaTh HEBECOMOI 1 HEPACTAAKNMOI.
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K 3agage 9.6.24 K 3aj1a1e 9.6.25 K 3aj1a1e 9.6.26

¢ 9.6.20 [M-1.4.5] Bpycok maccoit m = 1 KI HaxXOAUTCs Ha HEIOIBUZKHON Ha-
KJIOHHOMI IJIOCKOCTH, COCTaBJIAONMEN yroa v = 45° ¢ TOPU30HTOM.

C kakoil MUHUMAJJIBLHON TOPU30HTAIBLHON cuyioil F' myzKHO meii- £ m
CTBOBATH Ha OPYCOK, YT00OBI OH rokomsicsa! KosddunneHt Tpenns

Opycka 0 HAKJOHHYTO MJIOCKOCTD i = 0,25. YcKopenue ¢cBOOOHOTO

najieHust npuHATh g = 10 M/c?. ad

9.6.21 [M-1.4.6] OaHOPOJHBIN cTepKeHb AanHON ¢ = 1 M U Maccoit m =
0,8 KI HeceT Ha KOHIIAX JiBa MaJIEHbKUX IIapuKa, MacChl KOTOPbIX My = 0,2 KI u
mo = 0,25 kr. CreprkeHb MOXKET IIOBOpaYNBaThCA Ha TOPU3OHTAIBLHOM OCH, HAXO-
Jsiiieiicst Ha paccTosiiun £1 = 0,3 M OT Iapuka MeHbIneil Macchbl. IToObI CTepKEeHb
OBLIT PACIIOJIOyKEH TOPU3OHTAIBHO, TIOJT MAPUK OOJIBIE MACCHI MOJICTABIEHA OMOPA.
Haittu cuny F', neiicTByIONIy10 Ha OMOPY.

& 9.6.22 [M-1.4.8] K rBosmio, BOUTOMY B CTEHKY, IPUBsI3aHa HUTh,
HaMoOTaHHnas Ha KaTymky. KaTymka BucuT, onupasch o cTenky. Hutn
cocTaBJ/iseT co cTeHKoi yron o = 30°. Pasmepn! katymkm: 7 = 1 cwm,
R = 10 cm. Haiitn MmunnMabHoe 3Hadenne KodpuimenTa TpeHus i '
MeXK/Iy CTEHKOI M KaTyIIKOM, TP KOTOPOM KaTYIITKa HEIOBUZKHA. -

N

9.6.23 [M-1.4.11] [lepeBsinHasi TuHeiiKa BBIBUHYTA 3a Kpaii croa Ha o = 1/4
JacThb cBoeil JymHEBL. [Ipr 9TOM oHa He ONPOKMIBIBAETCs, €CIN Ha, e CBEITNBAIONIii-
¢ KOHeII MOJIOYKHUTH I'Py3 Maccoil He bosee my = 250 r. Ha kKakyro 9acTb JAJIMHEI
[ MOXKHO BBIJIBUHYTDH 3a Kpail cTojia 3Ty JUHEIHKY, ec/il Ha ee CBEeNINBAIONINiCcs
KOHEII II0JIOYKeH IPy3 Maccoit mg = 125 r?

& 9.6.24 [B-6.2] OgHopoaHAasi TOHKAsI ILJIACTHHKA pajanycoM R nMeer dhopmy
KpyTa, B KOTOPOM BBIPE3AHO OTBEPCTUE BJIBOE MEHBIIIEIO PAJINYCa, KACAIOIIEecs
Kpast IJIACTUHKN (CM. PUCYHOK). e HaXOMUTCst TIEHTP TSAYKeCTH !

& 9.6.25 [B-6.3]1 VI3 0HOPOIHO# TOHKOIT TIACTHHBL B hOpMe KBaJpaTa co CTO-
POHOII @ BBIPE3AHO OTBEPCTHE JMAMETPOM /2, Kacaloleecs CTOPOHBI KBaJjipaTa
(M. pucyHOK). OnpeseinTh MoJ0XKEeHUs IeHTPa TAYKECTH.
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K 3agage 9.6.30 K 3aj1a1e 9.6.31 K 3aj1a1e 9.6.32

& 9.6.26 I'me maxoauTest meHTP TszKecTn Kyba, U3 KOTOPOro yaajeH KyOuK
pebpoM, paBHBIM a/2 (cM. PHCYHOK)?

9.6.27 O HOPOIHBII MeTaLJINYeCKHil cTepKeHb M30THYJIN B BUJe OYKBBI [’
TakK, 4To ero dactu umeroT jjauny a = 10 cm, b = 20 cm. CreprKeHb 110JIBECUIN
Ha HUTH 3a TOUYKY marnda. OmpejennTe, Kakoil yroja obpasyeT JJINHHBIN KOHEIT
CTEpyKHsI ¢ BEPTHKAJIbI0. HacTu cTepKHs @ 1 b B3aUMHO IePIeHIUKYJIAPHBI.

¢ 9.6.28 Cucrema, cocrosinast U3 ABYX OJIHOPOIHBIX CTepyKHEH pasHoil ILJI0T-

HOCTH, HaxXoJIUTcs B paBHOBecun. Macca .
BepxHero crepxkug mi = 3,6 kr. Tpenne ‘ my F?S
nperebpexkumo Masio. Oupejennre, 1pu m

KaKOil Macce 1Mo HUXKHETO CTEP2KHA BO3-
MO2KHO TaKO€ paBHOBECHE.

¢ 9.6.29 [Er3] YTobbl ypaBHOBECHTH Ha JIEMKOI pefike ¢ MOMOIIBIO JIBYX HEBECO-
MBIX OJIOKOB OJMHAKOBBIE I'PY3bl, K HUTH, MEPEKUHYTOI
yepes JieBbIil OJIOK, U K OCH IIPaBOro 0JI0Ka HEOOXOIMMO

[+ »

é |
M F

¢ 9.6.30 [B-6.4] ['pys3 Maccoil m yaepKuBaeTcsi B BEPTUKAJLHOM [TOJIOYKEHUN €
MIOMOIIBIO JIBYX TPOCOB, COCTABJISIONINX ¢ BEPTUKAJIBIO YIyibl o 1 3. OnpeaenTb

MPUJIOYKUTE BepTUKAJIbHBIE ciibl Fy u Fh (M. PHCYHOK).
Paccrosinnsg Mek Ty 9epHBIMI TOYKAMW Ha peiike OmHa-
KOBBI, TPEHNE OTCYTCTBYET, HUTH HepacTSKUMbI. Haittn

maccy rpy3os M.

CHJIbI HaTsAXKeHUsd TPOCOB.

¢ 9.6.31 [B-6.5] KakoB jo/mKeH ObITH KOIPMUIMEHT TPEHUS 4 J1JisT TOTO, YTOOBI
KJINH, 3aKOJOYCHHBII B OPEBHO, HEe BBICKAJB3BIBAJ 13 HETO (CM. PHCYHOK)? VToJt
IIpU BepInHEe KJINHA (.

& 9.6.32 [B-6.6] Koseco pajumycom R u Maccoil m CTOUT Iiepejl CTYIIeHbKOI
BBICOTOI h. Kakyto ropm3oHTaIbHYIO CUTy F' HY?KHO TPUJIOXKHUTH K OCH KOJleca,
9TOOBI OHO MOTJIO MOJHATHCS Ha CTyleHbKy! Tpenunem rpenedpedb.
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K 3ajade 9.6.36 K zajaue 9.6.37 K 3aj1a1e 9.6.38

¢ 9.6.33 [Er3] Hesecomblit cTreprkeHb IIMHOM 1 M, HAXOIsI-
nuiicsd B AIUKe ¢ IVIQJKUMI JTHOM U CTEHKAMU, COCTaBISIET
yroa o = 45° ¢ BepTukaibio (cM. pucyHok). K crepxkHio Ha
paccTOdAHNM 25 CM OT €T0 JIEBOI'O KOHIIA ITO/IBEIIeH Ha, HUTH
map maccoit 2 kr. Kako mojynb cuibl N, feiicTBytorieil na
CTepKeHb CO CTOPOHBI JIEBOII CTEHKH AINKa?

9.6.34 M-1.4.1] OgHOPOIHBIN AP MacChl M = 7 KI' IIPUBSI3aH 38 BEPEBKY K
I'BO3/1I0, BOUTOMY B cTeHy. Kakyio ropusoHTaaIbHyI0 cUIy F' HY»KHO TPUIOKUATE K
cepejinte BEPEBKU, YTOOBI HATSKeHUs HUKHEIl 1 BepxHeil ee MOJIOBUH OTHOCUJINCH
Kak 1 : 2, a map He KacaJicsl CTeHKN !

9.6.35 [M-1.4.2] I'py3 maccoit m = 1,2 Kr noJiBelleH K cepejiuie HUTH JITITHOM
L = 2 M, KOHIIBI KOTOPOIT 3aKpeIienbl Ha oJHOM ypoBHe. HaliTn MakcnmaabHO
BO3MOXKHOE PACCTOSIHIE & MEXKIy TOUKAMU 3aKpeIIieHusT KOHIOB HUTH, €CJIM OHA
BBIJICPYKUBaET Harpy3ky He 6ojiee ' = 10 H. Yckopenue cBoboHOTO A CHUSA
npunaTh g = 10 M/c2.

¢ 9.6.36 [B-6.11] KybOuk cTouT y CTeHBI Tak, 4TO OJHA U3 €ro rpaHeil obpasyeT
yroJi « ¢ rojioMm. IIpn kakom 3HadeHnn KO3 UImeHTa TpeHnsd KyOrKa O 10JI 9TO
BO3MOXKHO, €CJIM TPEHUEM O CTeHY IpeHeOpedb?!

& 9.6.37 [B-6.12] ap aexur B menn ABC, obpa3oBaHHO ABYMsI IJIOCKIMMI
crenkaMu. HaiiTu yros Mexkj1y IJIOCKOCTSIME, €C/IN JaBJjeHne Iapa Ha BePTUKAJIb-
Hyto creHky BC' BiBoe 00Jibllle CUJIBI TSXKeCTH, JieiicTBYyoIei Ha map. TpeHnem
npeHeOpeysb.

& 9.6.38 [B-6.13] Crepkenb AB Maccoil m NpUKpeIieH K HelmoABIUKHOM orope
mapHupoM A 1 MOXKeT BpallaThCst B BEPTUKAJIBHOI IIOCKOCTH. K KOHILYy CcTep:KHS
B npuxkperutena auth. HuTh nepexkunyTa yepes 6jiok C, n K Hell 1OJIBENIEeH IPY3
maccoit my = 0,5m. Ocu 6JioKa u 1mapHupa PACIOJIOKEHbI Ha OJ[HOI BepTUKAJIH,
upudem AB = AC. Tlpu kakoMm yrjie o MEXKJ1y CTep:KHEM 1 BEPTHKAJBIO CUCTEMA
OyzeT B paBHOBECUN!
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& 9.6.39 [B-6.14] Illranra maccoii m u jumHoil £ 3a-
KpeILieHa HIKHIM KoHIoM Ha mapuupe O. K Bepxmaemy
KOHILY HITAHIU [PUBsI3aHa HUTH, IePEeKUHyTas depes3 OJI0K,

VKpeIIeHHbIN Ha BbicoTe H OT mapHupa 1 Ha OJHON ¢ HUM
BepTuKa/n. Kakoit MUHUMAJIbHBIN I'PY3 HY?KHO TTOJBECUTH
Ha JPYToil KOHeIll HUTH, 9TOOBI MITaHTa YCTONIIMBO CTOSIA
B BEPTUKAJIHLHOM MTOJIOYKEHIH !

9.6.40 [B-6.7] Ha miockocTn ¢ yrjiom Hak/JoHa « K TOPU30HTY CTOUT M-
Junap pajgmycom r. KakoBa Hanbo/bIas BICOTA UJINHIPA, TTPU KOTOPOIl OH He
OIIPOKUILIBACTCSI ! 4

& 9.6.41 [B-6.8] K BeprukabHOil IJ1aJKoil crenke B Touke A Ha
BepeBKe JINHOI £ moaBenien map mMaccoit m. Yemy paBHa cujia HaTs- !
JKeHUs BEPEBKU U CUJIa JIaBJeHUs Ilapa Ha CTEHKY, ec/IM PaJilnyc Hapa

R? (Cwm. pucyHOK).

9.6.42 B smuke HaXOoUTCA Iap Maccoit 3 Kr. AmmuK HaKJIOHSIOT Tak, UTO
ero JIHO cocTapgeT ¢ ropusonToM yro 30°. OnupeaesnTs MOIAY/Ib CHJIbI JTaB/ICHUS
mapa Ha JHO dIliKa.

9.6.43 O HopojHbINT cTep:keHb AB omnmpaercss O MIepOXOBATHIN IO U O
rnaakuit BeicTyn C. YroJ1 HaK/IOHa CTEp:KHsSI K 1101y paBeH 45°, paccrosiHue
BC = 0,25AB. llpu kakom ko3 duiienTe TpeHns BO3MOXKHO TaKoe paBHoBecne”?
Cwm. pucyHok Juist 3ajgadn 9.6.44.

B ¢ 9.6.44 [B-6.16] OgHOpOIHBI cTep:KkeHb AB maccoit
m OIUpaeTcs O TVIAJKWI 1MoJ1 u 1mepoxoBarklil BoicTyi C'.
ACCTOSTHIIE = . YTroJI HaKJIOHA CTEPXKHSA (v, KO-

P AC =0,75AB. Y :
3huUIUeHT TpeHnst MeXKIy cTep:KHeM n yeryrom . Otmpe-
nenThb peaknnn N4 nu No B Toukax A u C' u cuity TpeHnst
A Fyp Mexy crepzkieM 1 BbIcTynoM. IIpn Kakux 3HaueHnsx

yIJla (v PAaBHOBECHE BO3MOYKHO?

& 9.6.45 [M-1.4.10] JlecTHHIA CTOUT Ha IIEPOXOBATOM IIOJIY U OIHUPAETCS O
BBICTYII, CHAOKEeHHBIN posinkoM. Paccrostaie AB oT HUXKHEro
KOHI[A JIECTHUIIBI JI0 BBICTYIIA cocTaBjsieT 3/4 ee mMOJIHOI
JUTMHBI, YTOJT HAKJIOHA JIeCTHUIBI o = 45°. KakoB jo/Ken
OBITH KO(PDUIMEHT TPEHUS (4 MEXKJTy JICCTHUIICH W TI0JIOM,
JTOOBI OHA HaXo/mIach B paBHoBecun?! TpeHneMm B posnke

1peHedpeysb.
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$  9.6.46 [Er3] B ruajkuii BLICOKUI CTaKaH PailycoM
4 cm moctaBun nasiodky aymHoi 10 em u maccoit 90 r. B
cTaKaH HaJIWJIN YKUJIKOCTH BbICOTOMN 4 CM, IIJIOTHOCTH KOTO-
poit coctassiger 0,75 OT IMJIOTHOCTH MaTepuaJja NaJoIKn.
Haittu cuity, ¢ KoTopoii BepxXHHil KOHeIl HaJOUKHI JaBUT
! Ha CTEHKY CTaKaHa.

h

9.6.47 B rnajkuit crakaH BBICOTOH 8 ¢M U paJInycoM 3 CM TTOCTaBUIN OJTHO-
posnyto najgouky Jynaoit 12 cMm u maccoit 100 r. Crakan 1oBepxy HAIOJTHUJIN
JKMJIKOCTBIO, IIJIOTHOCTH KOTOPOI B JIBa pas3a MeHbIIe IJIOTHOCTH MaTepuaJia Ia-
joukn. C Kakoil cujioil 1aBUT IaJIOUKa Ha Kpail cTakaHa!

9.6.48 [M-1.4.12] ABromobuab maccoit M = 1000 Kr paBHOMEPHO JIBUYKET-
csl BBEPX 110 HAKJIOHHOMY YYACTKY JIOPOT'H, COCTABJISIONIEMY C FOPU30HTOM YTOJI
a = 15°. Haiitu cury N, ¢ KOTOPOii 1aBAT Ha JOPOryY IepejiHie KoJjieca aBTOMO-
OMJIst, €CJIM PACCTOSTHIE MEXKJLY ero ocsMu L = 2 M, HEeHTD TszKeCTH PaCIOJI0KeH
rocepeiHe MeXKIy ocaMu Ha paccToduanu H = 0,5 M OT IMOBEpXHOCTU JIOPOTH,
BeJIyle Kojieca — 3ajiHue. YCKopeHne cBoOOIHOrO NajleHus puuaTh g = 10 m/c?.

& 9.6.49 K koniy opHOpoaHoil najouku Maccoit M = 4,4 r noaserien Ha
HEBECOMOI HUTU OJTHOPOJIHBIN aJIOMUHUEBDLIN mapuk pajnyca r = 0,5 cm. Ila-
JIOUKY KJIaJIyT Ha Kpail cTakaHa C BOJIOI, JOOMBAACH TAKOTO ITOJIOYKEHUS paB-
HOBeCHUs, PN KOTOPOM IIOIPYZKEHHOI B BOIY OKa-

JKeTes nosioBuHa 1mapuka (puc.). [liorHocts amomu-
HUs paBHA pPo; = 2,7 - 103 xr/M3, mioTHOCTD BOJIbI
0 = 103 Kr/ M3, OnpesesnTe, B KAKOM OTHOIICHUN
y/x nenmTes IMHA TAJI0YKE B 9ToM ciaydae. [loBepx-
HOCTHBIM HaTSIZKEHUEeM IpeHeOpedb.

¢ 9.6.50 [B-6.9] Ha miockom mepoxoBaToM JiHE dallii HaxoauTces mmap. JIHo
Yyalll HaKJIOHEHO Ha HEKOTOPbI yroJi 10 OTHOIIEHUIO K
ropusonTy. [lap yaepkuBaercd B paBHOBECUU HUTHIO, Ta-
pasutesibHoOil nHY. Ha Kakoit HanbOo/IbIINil yro o MOXKHO
HAKJIOHUTH JTHO Yallld, 4TOObI I1ap BCE €eIlle OCTaBaJICs B
pasaoBecun?! Koacdbdunment perus p = 0,5. 7

9.6.51 [M-1.4.13] ABroMoOUIL Maccoit M moJHUMAaeTCs ¢ MOCTOSTHHONR CKO-
POCTBHIO BBEPX II0 JIOPOre, COCTABJSIONIEH yroa « ¢ ropusonToM. Haiitu cuny F
B3aUMOJIEHiCTBIST BeIy X (3aJIHIX) KOJIEC ¢ [IOBEPXHOCTHIO Joporu. Paccrostue
MEXKJIY OCSIMH aBTOMOOWJIsI L, TIEHTD TAXKEeCTH HAXOJUTCs IOCEPeINHE MEXKIY OCsi-
M Ha paccTosinnu H ot noBepxHoctu goporu. Cuity TpeHus, JefiCTBYIOIIYIO Ha
nepeHne KoJieca, He YIUThIBATD.
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K zaja1e 9.6.53 K zajiaue 9.6.54 K zajaue 9.6.55 K zajiaue 9.6.56

& 9.6.52 [M-1.4.9] Toukuii o JHOPOAHBII CTEPKEHD YKPEII-
JIeH Ha IIapHupe B TOUKe A 1 yaep:KuBaercst rOpu30HTAIb-
Hoit nuthio. Macca crepxkusg m = 1 Kr, yroJ ero HakJIOHA
K TOpm3oHTY o = 45°. Hafitu Benmmauny cujbl peaxiun
mapaupa F'.

¢ 9.6.53 Kpan-maura npu nogbeme rpysa F' = 30 kH naxonnrest B 1osiozKeHu,
yKa3aHHOM Ha pucynke. HimKamIit KoHeI[ cTpesibl MAapHUPHO ONMUPAETCA B TOUKE
A, a BepxHUiT KOHEI[ CTPEeJIbl yIep:KNBAeTCsl B PABHOBECUHU IIPH TIOMOIIH TpOCa,
npukperieHHoro B Toukax B un C. Cua tsikectn crpesbl 2 KH. Touku A u C
PACIIOJIOXKEHbI Ha OJHON TOPU30HTAIBHOI mpsimoii. [imaa crpesbr kpana AB =
10 M. VYron a = 45° u yros = 30°. BeruuciuTh peakiuu mapHUpHO oropbl A
u HatszKenne tpoca BC.

& 9.6.54  Opnopoanblit crep:kerb AB IpuKperieH K BepTHKAJIbLHOI creHe
[OCPEJICTBOM IapHupa A u yuep:kuBaeTcst o yriioMm ¢ = 60° K BepTUKau 1pu
nomoru Bepeskn BC', obpasyroreii ¢ HuM yroJ ¢/2 (em. pucynok). Ompejesnre
peakiuio R mapHupa, ecjim U3BeCTHO, YTO MACCa CTEPKHA m = 2 KI.

& 9.6.55 Crepxkennd gaunoit £ = 2 m un Becom 0,5 kH onmpaercss konmom A
Ha FOPU30HTAJIBHYIO TVIQJIKYIO ILJIOCKOCTh, 00pa3ys ¢ TOPU30HTOM yroJ 3 = 45°.
Crepxkenb yiepxKubaeTcst B papHopecun TpocoM OC', HAaKJIOHEHHBIM K FOPU30HTY
oy yrioMm o = 30°. Oupegenuts peaknnio B Toukax A m B u HaTsizKeH1e Tpoca.

¢ 9.6.56 Opnoponmbiii 6pyc AB Becom G = 16 H onupaerca komniom A Ha
TJIaIKUIl TOPU30HTAJIBHBIN TI0JT 1 TTPOMEXKYTOUHOI TOoUKoii Ha pedbpo D). Bpyc yuep-
JKUBaeTces 1101 yriioM « = 60° K ropusoHTaan BepeBKoit [ F', neprenmKyasapHoit
K ocu Opyca, npudem BD = DE = FEA. Onupenennts HaTsizkeHne BepeBku B F u
peaknun ormop A nu D. Tpennem B BoicTyne D npenedpedb.
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9.6.57 CrepxKeHb JIUHON £ U MACCOH M OJHUM KOHIIOM YIIIPAeTCs B Bep-
TUKAJILHYIO CTEHY, & JIPYroil ero KOHEeI Y/Iep:KUBaeTCs HNPUKPEIJICHHON K 3TOI
JKe CTeHe HUTDLIO, JJINHA KOTOPOil paBHa jiiune cTepxkid. [Ipm kKakom yrie «
MEXKJIy CTEHOI M CTepyKHEM CTeprKeHb OyJ/IeT HaXOJIUTbhCsl B PABHOBECHU, €CJIN
KO DUIIMEHT TPEeHUs MEXKIy cTep:KHeM u creHoii paseH 0,37

& 9.6.58 Opnopoanas crpena AB HACTEHHOIO KpaHa ? P ¢ 8
Becom 1,6 kH, mecymas rpy3 Becom 8 kH, ynep:kuBaercs
B pasuosecun tpocom C'D. [lpunsas AB =26 Mmu CB = 50°

0,8 M, OIIPEITUTDh PeaKInio OOPHOTOo mapHupa A u cury
HaTsizkeHnst Tpoca C'D (cM. PUCYHOK). A

9.6.59 OHOPOAHBI HOJIYIIAD MACCOH My = D KI' JIEKUT BBIITYKJIOH CTOPOHOI
Ha NOPU30HTAJILHOI M1ockocTu. Ha Kpaii mostyirapa moJioxKuan HeboIbIoil rpys3
Maccoit my = 1 kr. Ilog kakuMm yrjioM o K TOPU30HTY HAKJIOHEHa MOPU30HTAJ b
Has TJIOCKOCTH nosytnapa? Paanyc nonymapa R. Paccrosinme oT menTpa mMace
MOJIyIIIapa JI0 TeOMEeTPHYECKOro IeHTpa Iapa paBHO 1. = 3R /8.

* Jlokaxkure, uto r. = 3R /8.

<& 9.6.60 Tpu rraJKux oJHOPOJIHBIX OJINHAKOBBIX
T IJIUHIPa ONUPAIOTCA Ha JIBE€ B3aUMHO TEPIIeHINKY-
nsipuble mwiockoctu AB n BC. KakoB HanMmeHbImit
YyTOJI HaKJIOHA @ TiockocTu BC', Tpu KOTOPOM CHCTe-

h¢

B Ma coXpaHsieT paBHoBecue?

9.6.61 ~[B-6.10] [IaTb Kupnuyeil yKIaJbIBAIOT OJUH Ha JPYTroii 6€3 CBA3Y-
IOIIEero BelllecTBa Tak, YTO YacTh KayKJ0T'O MMOCJEeYIONEro KUPInia BbICTyIIaeT
HaJ HmkenexkKaiuM. Ha kakoe MakcuMabHOe PAacCTosHIE TIPaBbIil Kpail BepxHe-
ro KUPIUYa MOXKET BLICTYIIATh Ha/l IIPABbIM KpaeM CaMOl'o HUXKHEro KUpIunya,
CJIyZKalllero oCHOBaHMeM Beell Kjajakn?! JmmHa KaK0ro kuprnnda paBHa £,

& 9.6.62 UYepes HenoJBUKHOE MNOPU3OHTAILHO 3aKPEILICHHOR
OpeBHO TIepebpoliieHa BepeBKa (CM. pucyHok). st Toro, 9ro0sl
VAEPXKUBATH I'Py3 Maccoil m = 6 KI, IOJBEIIeHHbIl Ha 3TOil
BepeBKe, HEOOXOIMMO TsIHYTh BTOPOIl KOHEIl BePEeBKU ¢ MUHU-
MaJibHoil cuoit Fy = 40 H. C kakoil MmunuMaJibHON cuitoit Fy
HAJI0 TSIHYTh BEPEBKY, YTOOBI I'PY3 HAYAJ IOJIHUMATHCS ! B m

9.6.63 [B-6.15] Ha 3emiie jiexkaT BIIOTHYIO JIBa OJIMHAKOBBIX OPEBHA, I[UJIITH-
npudeckoit popMmbl, Kacasich obpasyromumnu. CBepxy Ha HUX KJIaJIyT TaKOe Ke
opesno. [Ipn kakom KO3 PUIMEHTE TPEHUST (1 MEXK/Iy HUMU OHU HE PACKATATCs !
[To 3emiie OpeBHA HE CKOJIL3T.
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¢ 9.6.64 OjHOpojHbI cTeprkenb AB maccoit m n - B
HOIl L onmpaeTcs Ha JIBe HEIO/IBUKHbBIE TIa IKIe ILJIOCKOCTH,
COCTABJISIONINE ¢ TOPU30HTOM yIyibl o u 3. Onpejnenure
CIJIBI peakiyu B Toukax A u B u yroj ¢ 1npu paBHOBECH. a

9.6.65 B mpocTpancTBe JIBUKETCA TOHKAs JIACTUHKA. B HEKOTOPBIT MOMEHT
BpEMeHI BEKTOPbI CKOPOCTEll IBYX ToUeK A u B IIacTUHKN OKA3aJIUCh PABHBIMI
1 JIEXKAIIUMHI B IJIOCKOCTHU TJIACTUHKM, & BeJIMYNHA CKOpOCcTH TOUKKM C' IJIACTUHKH,
sIBJIsTIONNElicst BMecTe ¢ ToukaMu A u B BepiimHamMyu paBHOCTOPOHHEI'O TPEYTOJIbHI-
Ka, B JiBa pasa 0oJblne ckopoctn Touek A n B. Kakne ToUKM IJIACTUHKYE UMEIOT B
JIAHHBIIT MOMEHT CKOPOCTH B JiBa pas3a 00JIblyio ckopoctn Touku C'7



KoMmbuHupoBaHHbIEe 3a1a4l

9.7.1 Ha neBecomom HejiechbopMupyeMomM crepxkue JnHoi £ Bucut rpys. Crep-
JKeHb IPUKPEIJIEH BEPXHUM KOHIIOM K IIapHUPY, BOKPYT KOTOPOI'O0 MOXKET BpaIaTh-
cs1 6e3 TpeHust B BEPTUKAJIbHOI 1L710CKOCTH. Kakyio MUHUMAJIbHYIO TOPH30HTAIBLHY O
CKOPOCTb HEOOXOIUMO COOOIIUTHL I'PY3Y, YTOOLI OH COBEPIIIII MOJIHBIN 000pOoT?

9.7.2 Ha neBecomoii HepacTsizKIMOII HUTH JiyinHO £ BrucuT rpy3. HuTh npu-
KpellieHa K TOPU30HTAILHOMY I'BO3/II0, BOKPYT KOTOPOI'O MOYKET BpallarThcs 0e3
TpeHns. Kaxyio MIHUMAaJIbHYIO TOPU30HTAIBHYIO CKOPOCTH HEOOXOIMMO COOOITITH
I'py3y, 9TOOBI OH COBEPIIII IOJHBII 000POT B BEPTUKAJIBHON ILJIOCKOCTH?

9.7.3 [mBu] Illapuk maccoil m, IOJBeIIeHHbIII Ha HEBECOMOI HepPaCTsIzKIMO
HUTHU, OTKJIOHUJIM OT BEPTUKAJIN Ha YTOJ (0g U OTIYCTUIN Oe3 HadaIbHON CKOPOCTH.
Haiiinre cuty HaTsizkenns HUTH 1T’ KakK (DYHKITUIO yIJIa OTKJIOHEHUsI IIapuKa OT
BepPTUKAJIU (.

9.7.4 [or9] Konbkobexxerr maccoit M = 70 Kr, crosi Ha Jbiy, OpocaeT B
rOPU30HTAJIBHOM HAIIpaBJIeHUN I1aiidy maccoit m = 0,3 KI' cO CKOPOCThIO ¥V =
40 m/c. Ha kakoe paccrosiame S OTKATUTCS KOHBKOOEZKeIl, ecin KOIMPUIIeHT
TpeHus KOHbKOB O Jief p = 0,027

9.7.5 [0ra] Kombkobexkerl, cTosg Ha KOHbKaX Ha, JIbTY, OPOCaeT B TOPU30HTA b
HOM HAITPABJIEHUN TIPEJMET MAcCoii 2 KI' CO CKOPOCTBHIO 15 M/C OTHOCUTEIHHO JIbjIa
1 OTKaTbIBaeTcs B oOpaTHoM Harpassienun Ha 40 cm. Haitjure Mmaccy KoHbKOOEXKIIA,
ecan KO3 dunmreHT rpeHnst KoHbKoB o Jjej 0,02.

9.7.6 [dom crout Ha Kpato 1oJisg. C Oa/IKoHa ¢ BBICOTHI H M MaJIBIUK OpPOCILT
KaMeIlleK B TOPU30HTAJILHOM HalpasjieHni. HadaibHast CKOpOCTb KaMmelka 7 M/c,
ero macca 0,1 kr. KakoBa KuHeTnueckasi SHeprusi KaMellka gepes 2 ¢ mocJie Opocka?

9.7.7 [Er3] C BbICOTBHI h 110 HAKJIOHHON IIJIOCKOCTH U3 COCTOAHUS ITOKOSI CO-
CKaJIb3bIBaeT OPYCOK Maccoit m. [ljamHa HaK/IOHHO ILJIOCKOCTH paBHa S, a Kodd-
dunmenT TpeHus MexK Ty OPYCKOM U TLJIOCKOCTHIO paBeH . Haiijgure cury Tpenns,
JIeHCTBYIONILYIO HAa OPYCOK, W BPeMsl JIBIKEHHST OPYyCKa.

152
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9.7.8 [Ers] C BbICOTHI h 110 HAKJIOHHOM IIJIOCKOCTH M3 COCTOSTHHUSI IIOKOSI CO-
cKaJib3bIBaeT Opycok maccoit m. [ljmHa HAKJIOHHON IIJIOCKOCTH paBHa S, a KO-
3P dUIMeHT TpeHnsa MexKIy OPYCKOM U ILJIOCKOCThIO paBeH i. Haiijnre ckopocThb
OpyCcKa B KOHIIE IJIOCKOCTH U PABHOACHCTBYIONIYIO BCEX CUJI, JEHCTBYIOIINX HA
OpPYCOK.

¢ 9.7.9 [Er3] Ilap maccoit M = 1 Kr ¢cBoOGOIHO O—M ——————
najgaer ¢ BbicoTbl H = 10 M 6e3 HavaabHONI CKO-
poctu. Ha Bbicore h = H/2 B map nomajgaer u H
3acTpeBaeT B HEM I'OPU30HTAJIBHO JIeTeBIIasl 11YJIs Mo A G
maccoit m = 10 r. Hafijiure HagaibHyI0 CKOPOCTH L\, N
IIyJId, €CJIn CKOPOCTDH Iapa ¢ 3acTpsdABIIeil B HEM \

—

mysieil mepeJ; coyaapenneMm ¢ mojoMm v = 15 wm/c. \
,l).

CornpoTuB/IeHIEM BO3/lyXa IIpeHeOpeUb.

9.7.10 [Ers] Ha nocieanem aBrocasione B derpoiite pupma « Mepceejecy mpe-
CTaBWJIa HOBBII pojIcTep ¢ BUraTeaeM oobeMoM 4,7 JTUTpa, ClIOCOOHBII Pa3rOHATHCS
ot 0 mo 100 M/ 3a 4,8 cekyn b, CanTasi, 9TO MPOIECC PASTOHA MTPOUCXOUT 110
TFOPU3OHTAJN U ABJIZETCSA PABHOYCKOPEHHBIM, OIPEJIEINTE, O KAKUM YIJIOM K
TOPU30HTY HallpaB/eHa Cujia, JeHCTBYIONAad Ha BOIAUTESI CO CTOPOHBI CUJICHBS BO
BpeMs TaKOI'O Pa3roHa.

¢ 9.7.11 [M-1.1.26] JlecTHHUIA COCTOUT U3 TPEX OJMHAKOBBIX IVIAJIKUX CTYIIEHEK
mupunbl ¢ = 30 ¢cM 1 Takoil ke BblcOThl. Ha BepxHeil cTylleHbKe PacIioIoyKeHa,
B IJIOCKOCTH PUCYHKa HEBecOMas MpPYrKuHa »kKecTKoCThio k = 30 H /M, mpaBbiv
KOHIIOM TIpUKpEIJICHHAsT K HEIOJBUKHON CTEHKE, & JIEBbIM m k
yIupalomascsd B JexKallnili Ha cTyleHbkKe MaJleHbKIi Tapuk

Maccoit m = 100 r. [IIapuk caBuraioT BIpaBo, CzKUMag MIPYy-

JKIHY, IIOCJIe Yero OTIYCKaloT 0e3 HadaJbHOI cKopocTu. o a
KaKOil MaKCHUMAaJIbHOI BesmanHbl Af MOXKHO CKAaTh MPYKIHY, a
YTOOBI BBIIYIIEHHBI MapPUK 10 OJHOMY pa3y KOCHYJICS CPeJl-
Hell 1 HUKHEH cTyrnenek? Yiap mapuka O CTYIeHbKY CUNTATh
abCOTIOTHO YIPYTUM, TpeHUE W CONMPOTHUBJIEHUE BO3/IyXa He
VUUTBIBATL. YCKOpeHue cBOGOIHOrO Najlenns NpuHaTh g = 10 m/c2,

9.7.12 [Era] Ilapuk cKoJIb3UT O€3 TPeHUsl 10 HAKJIOHHOMY 2KeJIo0y, a 3aTeM
JIBUZKETCS 110 «MepTBOil metryie» paguyca R. C Kakoil cuioil JaBUT IIapUK Ha
»Kes100 B HUXKHE Touke metTn, ecjim Macca mapuka 100 r, a BblcoTa, ¢ KOTOPOit
ero OTIyCKAaloT, paBHa 4R, cuuTas OT HUKHEH TOUKU HeT/INn?!
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¢ 9.7.13 ~[M-1.2.30] MaJjieHbKOe TeJI0 COCKaIb3bIBaeT 0e3 HauaJbHONH CKOPO-
CTH 110 BHYTPEHHEN MOBEPXHOCTH 10JIycephl ¢ BBICOTHI, paBHOiT ee pajuycy. OjiHa
M0JIOBUHA, TT0Tychephbl abCOTIOTHO TJIajIKast, a Japyras — Iile-
poxoBarasi, IIpuyueM Ha 9TOM 110JI0BUHE KOIMDQUIIMEHT TPEHHSI
MEXKJTy TeJIOM U MoBepxHOCThIO 4 = 0,15. Onpene T yeKo-
peHue @ Tejia B TOT MOMEHT, KOTJIa OHO TOJIBKO IepeiigeT Ha
IIIePOXOBATYIO IMOBEPXHOCTDh. Kakoil yros a obpasyer ¢ BepTUKAJIbIO YCKOPEHUE B
5TOT MOMEHT BpeMern? YCKopeHue cBoOOJHOIO HaieHust NpUHAThL g = 10 M/c?.

& 9.7.14 [Er3] /Ba mapuka BHCSIT, CONPUKACASICh, Ha BEPTUKAJILHBIX HUTIX
aymaoit £ = 1,5 M (eM. pucyHOK). JIeBblil mapuk OTKJIOHSIOT Ha
yrost 90° 1 OTIyCKaloT ¢ Ha9aJIbHOI CKOPOCTHIO, PABHOI HYJIIO.
Maccor mapukos m = 0,1 kr u M = 0,2 xr. Kakoe KoJImIecTBO
TEIJIOTHI BBIJICIUTCA B pe3yJibraTe abcoTI0THO HEYIIPYTOro yaapa
IIaPUKOB?

& 9.7.15 [Ers] Mastenbkuil mapuk maccoit m = 0,25 Kr mojBernen Ha JIErKOit
HepacTsKuMoit Hutu Juinaoit £ = 0,8 M, KoTopasi pa3pbhIBaeTCsI P HEKOTOPOI
cuyte Hatskerns Tp. [Ilapuk oTBejieH 0T MOJIOXKeH s paBHOBeCHsT (OHO MOKA3aHO Ha
pUCYHKe IYHKTHPOM) 1 oTIyteH. Korya mapuk mpoxXouT MOI0KEeHIe PABHOBECHS,
HUTH OOPBIBACTCHA, U MIAPUK TYT 2Ke abCOJIOTHO HEyIPYTro
CTaJIKUBaeTcs ¢ OpyckoMm Maccoit M = 2,75 Kr, JexKarimm
HEMOJABMKHO Ha TJIa KO MOPU30HTAILHON TTOBEPXHOCTH
crosia. Crkopoctb Opycka nocste yaapa u = 0,4 m/c. Oupe-
M nenute Beanduny cuiibl Ty, Caurarh, 9T0 OPYCOK I0Ce

A yapa IBUZKETCA ITOCTYIIATEJIbHO.

9.7.16 [Era] Ha xpato cTosa BbicOTOI h = 1,25 M JIEXKUT ILJIaCTUIMHOBBIN
mapuk Maccoit m = 100 r. Ha Hero co ctopoHbl cTojia HajleTaeT 110 TOPU30HTAJIH
JPYTOil TIACTUINHOBBII TapuK, nMeronuii ckopocts v = 0,9 M/c. Kaxkoit go/nkHa
ObITH Macca M HaJeTaroniero mapuka, 9ToObl TOUYKa, MMPU3eMJIeHNs TIAPpUKOB Ha
1oJ1 ObLTa JTaJblle 0T CToJa, 9eM 3ajannoe paccrosune L = 0,3 M? Yiaap cunraThb
[EHTPaJbHBIM.

9.7.17 [Era] Ilo rytajkoit HAKJIOHHO TJIOCKOCTHU, COCTABJIAIONIEH yroa o =
30° ¢ TOPU30HTOM, CKOJIB3UT U3 COCTOSHUS IIOKOsT Opycok maccoit M = 300 r.
B toT MoMeHT, Korja OpyCOK IIpOIlIeJ 110 HAKJIOHHON IJIOCKOCTH PacCTOsSIHUE
xr = 3,6 M, B Hero rnomnaJja u 3acTpsja B HeEM JeTdllas HaBCTPedy eMy BJIO0JIb
HaKJIOHHOTI 1y10cKocTH 11yJist. Ckopocts mys v = 500 M/c, macca mym m = 5 1.
[Tocsie nonatanust myyim OPYyCOK IMOJHSIICS BBEPX BIOJIbL HAKJIOHHOM IJIOCKOCTU Ha
HEKOTOpoe paccrosinne S oT Mmecta yiaapa. Oupeaennre paccrosinue S. Tpenune
OpycKa O IJIOCKOCTb HE YUUTBIBATD.
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¢ 9.7.18 [Er3] [Ba Tesa MOABEIIEHDBI 38 HEPACTSKUMYIO 1 HEBECOMYIO HUTH K
njeasbHOMY OJIOKY, KaK ITOKa3aHo Ha pucyHke. [Ipm 3ToMm mepBoe Tesio Maccoii
mq = 500 r ABMZKETCS M3 COCTOSHUS ITOKOSI BHU3 C
yCKOpeHueM a. Kcim mepBoe Tejio OImycTuTh B BOILY
mwiotHocThio p = 1000 K1/ M?, HaXOJIAILYI0CS B 60JIb-
moM obbeMe, cucTeMa Oy/leT HaXOAUThCA B paBHOBe-
cun. Ilpu sTomMm 00beM TOTPYKEHHOI B BOJIy YacTU
tesa pasen V = 1,5-107* m3. Cuenaiive pucynxu m,
C yKa3aHueM CHUJ, JIeHCTBYIONINX Ha Tejia B 000UX

caydasx. Onpenesnre yCKOpEHNe @ 1ePBOIo TeJA.

& 9.7.19 [Ers] CBuHIOBBINM ap Maccoil 4 Kr oJBenied Ha HUTH
1 MOJIHOCTBIO MOIPY?KeH B BOiy (CcM. pucyHoK). Hutb obpasyer ¢
BepTHKa/ibio yroa « = 30°. Oupenenure cuily, ¢ KOTOPOil HUTH
neiicryer Ha 1map. [lnoraocts ceunia p = 11300 r/ M3, Tpennem

mapa o0 CTeHKy npeHedopeunb. Cresnaiite cxeMaTHIecKuii PUCYHOK C

yKazaHueM CuJI, JefiICTBYIOIINX Ha Iap.

9.7.20 [Era] Ot yaapa Kompa mMaccoii 450 Kr, 1a/1arolnero ¢cBoOOIHO C BHICOThI
5 M, cBag Maccoii 150 Kr morpyxkaercd B rpyHT Ha 10 cm. Oupenesnre cuiry
COIIPOTUBJIEHHSI IPYHTa, CUUTasl ee IOCTOSTHHOM, & yaap — abCOJIIOTHO HEYIIPYTHM.
II3MeHeHneM OTEHIMAIbHON SHEPIUN CBaK B I10JIe TAMOTEHUsI 3eMJ/IN IIpeHeOpeyb.

9.7.21 C nomoImipbio Kompa Maccoii m, ImaJialollero ¢ BelcoTbl H, 3a0uBaoT
cBaro maccoit M. KakoBa cpeHsist cujia COIPOTUBJIEHNs] TPYHTA, €CJIU TTPU OTHOM
yJaape cBas mnorpyzkaercs Ha £7 Yuap cantarb abCOJIIOTHO HEYIIPYTUM.

9.7.22 [Era] CHapsij, IBUXKYIIHUICS CO CKOPOCTBIO ¥y, pa3pblBaeTCsl Ha JBe
paBHbIe YacTH, OJlHa U3 KOTOPLIX IIPOJIOJIZKAET JIBUKEHNE 110 HAIIPpABJIEHNIO JIBU-
JKeHUsl CHapdAda, a JApyras JBUXKETCs B IIPOTHUBOIIOJIOXKHYIO CTOPOHY. B MomeHT
pas3pbiBa cymMMapHasd KHHeTHUIecKad SHEePrusl OCKOJIKOB yBEJIMUNBAETCs 3a CHET
SHepruu B3pbiBa Ha BesndnHy AF. CKOpoCTh 0CKOJIKA, ABUKYIIEr0Cs BIIEPE 110
HallpaBJICHUIO JIBUXKEHUsI CHapsijia, paBHa vq. Haiiiure Maccy m ockoJika.

& 9.7.23 [My-1.3.7]1 Ha riaJikoM ropusoHTaIbHOM CTOJIE TOKOSATCS JIBA OJIMHAKO-
BLIX KyOmKa Maccoit M KaxKjiplii. B 1ieHTp jeBoro Kyonka monajiaeT MMy Maccoii
m, JIeTdIas TOPU30HTATIBLHO CO CKOPOCTBIO Vy, HaTpaBJIeHHON BIOb JIMHUN, COETH-
Hstroteit neHTpbl Kyoukos. [IpoOuB HACKBO3B JIEBBIi fe—L >

KYOUK, IyJIst JIETUT JaJiblie co ckopocTbio Vg /2, mo- ,V 0

M M
aJlaeT B IIpaBblil KyOUK U 3acTpeBaeT B HeM. UeDe3  777777777777777777 7777777777

KaKo€ BpeEM T II0CJIC IIOIIaJaHNd ITYyJIN B JIEBBIil KY6I/IK KY6I/IKI/I CTOJIKHYTCs1, €CJIN

HavYaJIbHOE PACCTOsiHIE MKy HuMu paBHo L7 Pasmepamn kKyOumkoB mnpeHeOpeds.
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9.7.24 (] OJsimMmnmiickasl Tpacca Jijis copeBHOBaHuil 110 6o0ciero B JInie-
XaMMepe UMeeT Tepera)i BbICOT oT cTapTa jio dpunuina h = 107 m. Ha craproBom
TOPUBOHTATLHOM YUaCTKe (<«I10JI0Ca Pa3roHas ) CIIOPTCMEHBI pa3orHaun 606 10
ckopoctu vy = 6 M/c, ¢ KOTOPOil MepecekJn JUHUIO cTapTa. B KoHIe ciycka 1mo
JIEJITHOMY >KeJ100y cpas3y Iocje (DUHUIINA UCIOJIb3YEeTCsl CIeluaIbHOEe TOPMO3HOE
YCTPOICTBO JIJIsl TallleHusl CKOpocTu 600a Ha rOPU30HTAIbHOI 1ToBepxHOCTH. [Ipu
9TOM KO PUINEHT TPeHUsl Ha YIaCTKe TOPMOYKEHUSI YBEJIMIUBAeTCs IIPOIIOP-
[IMOHAJBLHO PACCTOSHUIO T OT JMHUK (BUHUIA [0 3aKOHY [(T) = ax, Tjae o —
HEKOTOPbIIT IMOCTOSIHHBIH KO3 dunment. Oupejienre BeJIMUNHY (r, €CJIH TOPMO3HOI
yTh 000a coctaput S = 42 M. [Ipumure, 4T0 Ha yIaCTKE TPACCHI OT KOHIIA, [OJIOCH
pasrona Jo (GpUHHIIA 3a CUET CUJI TPpeHus ObLIo noTepsano n = 20% MexanudecKoit
sueprun 606a, a yckopeHue cBoGOIHOIO NajeHus pasHo ¢ = 10 m/c2.

9.7.25 [M-1.5.1] bpacaer maccet M = 80 r ¢iestan u3 ciiaBa 300Ta U ceped-
pa. IIpu norpy»kenun opacjera B BOJY, HAXOJAIIYIOCS B COCY/IE ¢ BEPTUKAJILHBIMI
CTEeHKaMH ¥ TIJIONIa/IbIo ocHoBanns S = 25 c¢M?, ypoBeHb BOJbI IOHIMACTCS Ha,
h = 2 vmm. Haiitu maccy 3oJ10Ta, cojepzKaiierocss B Opaciere. O0beM ciuiaBa
[PUHSITH PABHBIM CyMMApPHOMY 00beMY HCXOIHBIX KOMIIOHEHT. [[yioTHOCTE 30/10TA
p1 = 19,3 r/em?, miorHocTh cepebpa py = 10,5 v/cem?.

< 9.7.26 [Erd] B BepTukabHOM [1JI0CKO-
CTH PACIIOJIOXKEHa IVIaKas TPYOKa, N30rHY-
Tasi MEPUOSUIECKI B BHE JyTI' OKPYZKHO-
creft OMMHAKOBBIM pajimycoM R (cM. pucy-
HOK). B Bepxtee orBepctre TpyOKH 6e3 Ha-
JaJIbHOI CKOPOCTH 3allyCKaIOT IIapuK Mac-
coit m = 10 r. C Kaxkoii 1Mo MOJTYJII0 CHION
F mapuk neiicrByer Ha TPyOKy B Touke A B
KOHIIE 11€PBOI'0 IIEPUO0Jia CBOET'O JIBUKEHUST

1o Tpyoxe?

9.7.27 [Er3] Ilysst JieTuT ropus3oHTAIBHO CO CKOPOCTHIO vy = 160 M/c, pobu-
BaeT CTOAILYIO Ha TOPU3OHTAIBLHO MIEPOXOBATON MOBEPXHOCTH KOPOOKY ¥ MPOJIOJI-
JKaeT JIBUZKeHUe B TIPe’KHEM HAIIPABJIEHUN CO CKOPOCTHIO vy /4. Macca kopobku B 12
pa3 OoJibllie Macchl myan. KosdpdunmenT TpeHns CKoIb:KEeHNsT MeXK1y KOPOOKOil 1
noepxtnocthio 1 = 0,3. Ha kakoe paccrosiaue S 1mepemMecTuTcst Kopodka K MOMEHTY,
KOI'JIa €€ CKOPOCTh yMeHbmmTes Ha 20%7

9.7.28 [M-1.5.2] Ha moBepxXHOCTH BOJIBI IJIABAET JINCT [IEHOILIACTA, ITPHIEM
TOJIIIHA TTONPY?KeHHOI B Boy dact h = 1 cM. Ec/n mo/ioKuTh Ha MEeHOILIACT
rpy3 maccoit M = 50 Kr, To BbICOTa BBICTYIIAIONIEH HAJI BOION YACTH ITEHOILIACTA
ymenbiuTest Ha Ah = 5 cm. Hemy paBHa macca m 1enoriacra’?
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9.7.29 [M,-1.3.8] [IBa mapuka mMaccamMu 1mq 1 Me, HOKOLAIINECS Ha IJIaIKOM
FOPU30HTAJILHON IIJIOCKOCTH, CBSI3aHBI MPYXKUHONW JINMHON ¢ 1 »KecTKOCThbIO k.
[ITapuky Maccoit mq coobmmuIm cKopocThb V() B HAIIPaBJIEHUHU OT IIapuKa Maccoii
Mg BAOJIb JIMHUH, COeTUHSIONIEN MX MeHTphl. Ha Kakoe MakcnMaJIbHOEe PACCTOSHIE
L ynajsTces mapuku JIpyr oT japyra?’

& 9.7.30 [Ers] Ha BeprukasbHO ocu yKpellieHa TJiajkasl TOPU30HTaJbHAs

IITaHra, 110 KOTOPOWl MOTyT IHepeMelaThbes JiBa I'py3a Maccamu m; = 100 r
u me = 400 1, cBsi3aHHbIE HEpPACTSIXKUMOI HeBecoMoil HUTHIO jiyuHOi £. Huthb
3aKpenmIn Ha OCH TaK, 9TO TPY3bl PACIIOIaraloTcs 10 L]

pa3Hble CTOPOHBI OT OCH U HATIKEHUe HUTU ¢ 0Denx iy

CTOPOH OT OCH IPU BPAIIEHUHN MITAHIH OJMHAKOBO (CM. |

pucyHok). Ilpu Bpamennn mranrn ¢ dactoroit 900 !
00 /MUH MOJTyJIb CUJIbI HATSZKEHUST HUTH, COENHSIOIIE m...______f_________, m,
rpy3el, 1' = 150 H. Oupegenure jymnay uutu £. gl

9.7.31 JIpa mapuka mMaccaMu mj ¥ Ms, MOKOLAIINECsS Ha IJIaJIKOI NOpU30H-
TaJIbHOI IIJIOCKOCTH, CBSI3aHbI HIPYXKUHOMN JAnHON L n »Kectkoctbio k. Ilapuky
MaCCOIT 1My COOOIIMI CKOPOCTh Uy B HAITPABJIEHUHN K ITAPUKY MACCOW My BJOJb
JINHIH, COeInHsToNnIei nx menTpol. Ha kakoe MuHnmMasibHoe paccrosiiue £ cOm3siTCs
IAPUKH?

9.7.32 [Era] [LnacTuianmHoBeIi mapuk B MoMeHT ¢t = () OpocaloT ¢ TOPU30H-
TaJIbHOMN MMOBEPXHOCTH 3EMJIU C HAYAJIbHON CKOPOCTBIO ¥y O] YIVIOM (¢ K TOPU30HTY.
O/IHOBpEMEHHO ¢ HEKOTOPOil BHICOTHI HaJI TIOBEPXHOCTHIO 3eMJIN HAUNHAET I1aJIaTh
U3 COCTOSIHUS IIOKOsI JAPYroil Takoil ke mapuk. Ilapuku abco0THO HEYIPYyro
cTaJIKuBaioTcs B Bo3nyxe. Cpasy 1ocjie CTOJIKHOBEHUsI CKOPOCTH HMIAPUKOB HaIPaB-
JIEHa, TOPU30HTAJILHO. B Kakoii MOMEHT BpeMeHU T IHaPUKU YIaJIyT Ha 3eMJII07
ColpoTuB/IeHIEeM BO3/IyXa IIpeHedpeUb.

& 9.7.33 [Erd] B ycranoske, n3obpazkeHHO Ha pUCYHKE, IPY3UK A coeanHen
[IEPEKNHYTOI 1depe3 OJIOK HUTHIO ¢ OpyckoMm B, JiexKallluM Ha T'OPU30HTAJIbLHOM
IIOBEPXHOCTHU TPHOOMETpa, 3aKPEIJICHHOTO Ha
crojie. I'py3uK OTBOJST B CTOPOHY, HPHUIIOIHI-
Magl ero Ha BBICOTY h, m oTiyckaioT. JlnmHa

cBucatolieil yactn nut papHa L. Kakyio Be-

JINIUHY JOJI2KHA IIPEB30HTH Macca I'Py3uKa,
YTOOBI OPYCOK CJABHUHYJICSI C MECTa B MOMEHT IIPOXOXKJIEHUsI TPY3UKOM HUKHEI
Toukn TpaekTopun’! Macca opycka M, kodhuImeHT TpeHnst MexK, 1y OpyCcKoM 1
MOBEPXHOCTBIO f. TpeHnem B OJIOKe, a TaKzKe pa3zMepaMu 0JI0Ka TpeHedpedb.
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$ 9.7.34 [Er3] HakionHasl IJI0CKOCTH IEPECEKAETCsT ¢ TOPU30OHTAILHON ILI0C-
KOCTBIO 110 TIpsiMoit AB. Yros mex iy miockoctsimun a = 30°. Masienbkas 1maiiba
HAUYMHAET JABUKEHIE BBEPX IO HAKJIOHHOI IJIOCKOCTU U3 TOYKN A ¢ HadaIbHOI

I CKOPOCTBIO vy = 2 M/c noj yryiom 5 = 60° k

.,

-‘-'h

A npsimoit AB. B xojie aBuzkenus Imaiiba cbes-

<¥

P »)kaeT Ha npsimyio AB B Touke B. [Ipenedpe-

- ras TpeHHeM MerK]1y IMaitboil 1 HaKJIOHHOI

B .., IJIOCKOCTBIO, HafijnuTe paccrosuune AD.

¢ 9.7.35 [Ers] Hebombmias miaiiba mocse yjgapa CKOJb3UT BBEPX M0 HAKJIOH-
HOII mIocKoCTH U3 ToUKH A (M. pucyHoK). B Touke B HaKJIOHHAsI ILIOCKOCTH

6e3 m3JI0Ma [MEPEXOIUT B HAPYZKHYIO OBEPXHOCTE T'0- B
pusoHTAILHOI TpyOBI pajuycoMm R. Ecim B Touke A Vo
CKOPOCTb TAfibbI TPEBOCXOANT vy = 4 M/, TO B TOUKe A 0 R

B maiiba orpbiBaeTcst 0T onophbl. /jnHa HaKJIOHHO
mwinockoctn AB = L =1 m, yron a = 30°. Kosddurment Tpennst MexK1y HaKJIOH-
HOIT TIJTIOCKOCTRIO U maitooit 4 = 0,2. Haitgure BHemHmit pajuyc Tpyont R.

9.7.36 [Ers] Masnenbkuil mapuk najgaeT cBepXy Ha HAKJIOHHYIO IJIOCKOCTD
U YIIPYro OTpazKaeTcs OT Hee. YT0JI HAKJIOHA IJIOCKOCTH K TOPU30HTY paBeH 30°.
Ha kakoe paccTosiHue O NOPU30OHTAJIN ITepPEMEIIAeTCd MAapUK MeXKy TePBbIM
1 BTOPBIM yjapaMu O IJIOCKOCTh? CKOPOCTH MIapuka B MOMEHT II€PBOIO yapa
HalpaB/eHa BEPTUKAILHO BHI3 1 paBHa 1 M/c.

9.7.37 [Er3] HauanmbHas CKOPOCTh CHApsia, BBITYIIEHHOTO U3 MyITKNH BEPTH-
KaJIbHO BBepx, paBHa 500 M/c. B Touke MakcuMabHOTO TMOIbeMa CHAPSI Pa30-
pBaJicsd Ha JBa OCKOJIKa. [lepBbIil ynas ma 3eM/110 BOJIN3N TOYKN BBICTPEA, UMesd
CKOPOCTH B 2 pa3a 00JibIlle HaYaJIbHON CKOPOCTH cHapsia. BTopoit ocKoIoK yrat B
sTOoM 2Ke Mecte depe3 100 ¢ rmocsie pa3pbiBa. HeMy paBHO OTHOIIEHNE MACCHI TIEPBOTO
OCKOJIK& K Macce BTOporo ockosika?! ColpoTuBIeHIEeM BO3/IyXa IpeHedpedb.

& 9.7.38 [Erd] Hebonbmme mapuku, macesl KoTopoix m = 30 r u M = 60 r,
COEeJIMHEHBI JIEFKUM CTEePKHEM I ITIOMEIIEeHbI B IVIaJIKYI0 cde-
PUYECKYIO BbIeMKY. B HadaIbHBI MOMEHT IIAPUKU YIePIKI-
BalOTCsl B IIOJIOYKEHIH, M300parkeHHOM Ha pucyHke. Koria
X OTIYCTUJIN 0e3 TOJUKA, MAPUKH CTAIN CKOJb3UTE [0 |[--===-===~t1--======--=

IIOBEPXHOCTU BbleMKHU. MakcumaJibHasi BbICOTa 0/ IbEMA
mapuka maccoit M oTHOCHTEIbHO HUKHEIl TOUKH BbIEMKHI
oKazaJiach paBHoil 12 cm. KakoB pajuyc BbieMKu R?

<
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& 9.7.39 [Era] IMlapuk maccoit M naxomauTcst Ha jiHe OOJILIION BLIEMKU pa-
anycom R 1 coeHEeH HEBECOMBIM CTEpPyKHEM C TJIAJKHUM MIAPUKOM Maccoil m,
KOTOPBIil HAXOJAUTCSA HA BbICOTE R OTHOCHTEIBHO JHA BBIEMKU (CM. PHCYHOK JIJIsT
sajaan 9.7.38). Cucrema HaxonuTes B mokoe. Haittu KoadhuiimenT TpeHust Mex 1y
mapukoM M 1 BBIEMKOIA.

9.7.40 [Ers] Heboubiioe Tesio maccoii 0,99 Kr jie;KUT Ha BepIIMHE IJI1aJIKOM
3aKpeIIeHHoil mosycdeps paguycom 1 M. B Teso nomajaer mysnsa maccoit 0,01 kr,
JIETSAIIAsT TOPU3OHTAIBHO cO cKopocThio 200 M/c, 1 3acTpeBaeT B HeM. [IpeneGperast
CMEIeHNeM TeJia 3a BpeMs yjapa, OIpeeuTe BhICOTY, Ha KOTOPOIl OHO OTOPBETCS
OT IIOBEPXHOCTHU IOJIyCepPhI.

9.7.41 Tejyio maccoii m 6e3 HaUAILHOII CKOPOCTU Che3KaeT ¢ He3aKPeIIeHHO
ryaJikoit rosryccpepnl Maccoit M u pajmycom R. Haittu BeICOTY OTpbIBa.

9.7.42 [Ers] Kycox miacTuimHa CTaJIKIBAETCs CO CKOJIL3SIINUM HABCTPEUY 110
rOPU30HTAJIBHON MTOBEPXHOCTHU CTOJIa OpycKOM 1 npuiuiaer K Hemy. CkopocTn
IJIACTIJINHA U OPYyCKa IepeJl yAapoM HaIpPaBJIeHbl POTUBOIIOJJIOXKHO U PaBHbI
Unn = 15 M/c 1 vgp = 5 m/c. Macca 6pycka B 4 pasza 60Jibllle MACChI IIJIACTHINHA.
KosddunmenT Tperns ckoyibKeHnsi Mexk, 1y opyckom u crosioM p = 0,17. Ha kakoe
PACCTOSTHIE MTEPEMECTSITCSI CJNIIINECT OPYCOK € ILIACTUJIMHOM K MOMEHTY, KOTJIa
X CKOpoCTh ymenbiurest Ha 30%7

& 9.7.43 [Era] Ilpu Beimosinennn Tproka «Jleraronuii BeJjocue ucT» rOHIIK
JIBUZKETC 110 TVIAJIKOMY TPaMILINHY IOJ JefiCTBHEM CHJIBI TAXKECTH, HATHMHAS
JIBUKEHIE U3 COCTOSIHUSI I10-
KOst ¢ BbicoTbl H (cM. pucy-
HOK). Ha kparo Tpamimna
CKOPOCTH I'OHIINKA HAIIPaB-

JieHa, o yriiom « = 60° x

ik
Uk ey

ropusoHTy. I[IposieTes 1o BO3-
JYXY, OH IIPU3EMJINJICA Ha MOPU30HTAJIBHLIN CTOJ Ha TOH 7K€ BBICOTE, YTO U Kpail
TpaMiLInHa. KakoBo Bpewms 1oJiera’?

& 9.7.44 [Ers] laiiba maccoit m = 100 r HaunHaer ABUKeHue 1o keaodby AB
3 TOUKN A u3 coctostanst MoKosi. Touka A pacrosioxkeHa Bbillie TOYKN B Ha BbICOTE
H. B nporiecce aBUXKeHUS 10 2KeJI00y MEXaHUIecKas

SHEPrUs MAaiObl N3-3a TPEeHNs yMEHbIAeTcsd Ha Be- H
mnanay AE = 2 JIxx. B Touke B 1miaiiba BbLIETAET ¥ ™Moo

u3 »Kejoda moj| yriioM o = 15° K TOPU30HTY U T1a/1a- e

eT Ha 3eMJIIO B TouKe [, HaxodImeiicss Ha OHOIl TOPU3OHTAIN ¢ TOUYKO B (CM.
pucytok). BD = 4 m. Haitiure Boicoty H. ConpoTus/ieHreM Bo3iyxa npeHedpedb.
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& 9.7.45 [Era] Ha rpanure pasmerna ABYX HECMEIIMBAIOIIIXCA YKIJIKOCTEMH, MMe-
rorux miorHoctu p; = 900 kr/m® u ps = 3py1, IIaBaeT mapuk
(em. pucynok). KakoBa J0/KHA OBITH TJIOTHOCTH MAPHUKA P, ITO-
OBl BBIIIIE I'PaHUIBI Pa3Jjiesia »KUJIKOCTell Oblia OJIHa YeTBEPTh

ero oobema’

9.7.46 Ha ropusoHTaJIbHYIO IIEPOXOBATYIO JIEHTY TPAaHCIOPTEpa ITUPUHON
L, NBUXKYIIYIOCSA CO CKOPOCTBIO ¥, BbE3:KaeT Iaitba ¢ Takoil »Ke 110 MOJLYJIIO
CKOPOCTBIO U, HAIIPaBJIEHHON TepreHInKYIIpHo Kpato JeHTol. [1lafiba cbeskaeT ¢
JIPYTOTO Kpas JIEHTHI CO CKOPOCTBIO, HallpaBJIeHHON 1o yriaoMm « = 45°. Haiigure
K03 PUINEHT TPeHus.

& 9.7.47 Manenbkast maiiba JIBUKETCSI 110 TJIQJIKOMY TPAMILINHY U3 COCTOSTHIIS
IIOKOsI ¢ BbICOTBI H = 5 M Haj1 noBepxHocThbio 3emin. Ha Boicote h = 1 M miaiiba

N

OTPBIBAETCSI OT TPAMILIMHA, IIPUIEM B
9TOT MOMEHT CKOPOCTh MIaiiObl HAIIPaB-
JIEHa TOPU30HTAJBHO (CM. PUCYHOK).
[lepe1 TpaMILIMHOM BBIpbITa KaHaBa
mupuHoit d = 0,5 M. Bymzkuuit kpait
KaHaBbl HAXOIUTCSI Ha, pACCTOSTHUN £ OT ! d

A
b
a
k4

CTEHKM TpaMILinHa. [Ipn Kakux 3Hade-
Husx £ maiiba ynajer B kanay?! ComnpoTusjieHueM Bo3jiyxa npenedbpedsb. Canrarh,
4TO MIaiiba He MOXKET 3aKaTUTLCS B KaHaBy, €CJI He ylajia B Hee cpasy.

9.7.48 [Er3] U3 npyKUHHOTO MUCTOJETA BHICTPEJNIN BEPTUKAJILHO BHU3 B
MUIIEHB, HAXOIANLYIOCs Ha paccTtosnun 2 M oT Hero. Cosepius paboty 0,12 JIx,
yJIs 3acTpsyia B MulieHn. KakoBa macca 1y, ecjin npyKiHa Obljia cxKaTa mnepe/
BBICTPEJIOM Ha 2 cM, a ee »KectkocTb 100 H/m?

& 9.7.49 [Er3] Hebosbiras 1maiiba mociie TOTIKa IPpUOOPETAET CKOPOCTh U =
2 M/C ¥ CKOJIB3UT 110 BHYTPEHHEH MOBEPXHOCTH IJIaJIKOTO
3aKpeIIeHHoro Kojbiia pajgunycom R = 0,14 m. Ha xakoit
BBICOTE N T1aitba OTpbIBAaeTCS OT KOJbIA U HaduHaeT
CBODOJIHO 118J1aTh !

9.7.50 [Ers] B masenbkuii map, BUCsIInii Ha HuTH JjuHoi £ = 50 cM, 1omnaia-
eT U 3aCTPeBaeT B HEM I'OPU30HTAJIBLHO JIETsIIIasi CO CKOpocThio vy = 300 M/c myJis
maccoit m = 10 r. Onpejesnnre MakCIMaIbLHYIO MacCy Miapa, Mpu KOTOPOit OH T10cIe
9TOI'0 COBEPIIUT IOJIHBII 000pOT B BepTUKaJILHOI 11ockocTu. ConpoTuBIeHneM
BO3JIyXa ITpeHeOpeyb.
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9.7.51 [Era] B magnenbknit map maccoit M = 250 r, BucAmuii Ha BepTH-
KaJIbHOM HEBECOMOM cTepzKHe jiytuHoi £ = 50 cM, monajaeT u 3acTpeBaeT B HEM
TOPU3OHTAILHO JieTdmad 1mysisd Maccoit m = 10 r. [Ipu kakoit MUHIMAIBHON CKOPO-
CTHU IIyJIM IIap IOCJIe 3TOI0 COBEPIIUT IOJIHBIIT 000POT B BEPTUKAJIbHOII ILJIOCKOCTH !
ColpoTHB/IeHHEM BO3/lyXa IIpeHedpeUb.

& 9.7.52 [Er3] K omHOMY KOHILY JIerKoOit py2KuHbl yKecTkocThbio k = 100 H/Mm
IIPUKPEILIEH MaCCUBHBIN I'PY3, JICXKAIINI Ha MOPU30HTAJIBLHOI IIJIOCKOCTH, JIPYIOil
KOHEI[ TPY’KNHBI 3aKPEIIeH HEMOJBUKHO (CM. puCyHOK). Koaddurment tpe-

Hus Tpy3a 1o mwiockoctn p = 0,2. I'pys cmemnaror k
0000

10 TOPU30HTAJN, PACTATUBAA NIPYZKUHY, 3aT€M OT-
IIyCKAIOT C HAYaJIbHOU CKOPOCTBIO, PABHON HYJIIO.

['py3 ABmzKeTcs B OJHOM HallpaBJEHUN W 3aTeM G
OCTAHABJINBAETCS B TOJOKEHWH, B KOTOPOM IPYXKUHa yKe ckaTa. Makcmmasb-
HOe pacTsKeHne MPYKUHbI, TPU KOTOPOM TPY3 JIBIKETCA TaAKUM 00pa3oM, PaBHO
d = 15 cMm. Haitaure maccy m rpysa.

9.7.53 [M-6.35] MaJsienbKuil mapuk, mojiBeleHHbII Ha HUTH JIuHbI £ = 1 M,
OTKJIOHAIOT OT IOJIO?KEHUSI PABHOBECHUS TaK, YTO HUTH COCTABJIIET C BEPTUKAIBIO
yroa a = 60°, 1 ormyckaloT 6€3 HauaJabHOI CKOpOCTH. B MOMEHT, Korjia Iapuk
IIPOXOJINT TOJIOYKEHNEe paBHOBeCHs, HUTH oOpbiBaercs. Haittu yros 3, KoTopsblii
COCTaBJIsIeT C BEPTUKAJIBIO CKOPOCTH IMAapuKa B MOMEHT MaJleHUs Ha, I110JI, eCJn
paccTosiHie OT TOYKH II0J[Beca HUTHU JI0 1ojia h = 2,5 M.

9.7.54 bpycok maccoit my; = 500 T cocKaab3bIBaeT 110 HAKJIOHHON TJIOCKOCTH
¢ BbIcOTBI h = 0,8 M U, JBUTasiCh 110 FOPU30HTAIBHONI ITOBEPXHOCTH, CTAJIKIBAECTCSI
C HEIOABUKHBIM OpyckoM Maccoit me = 300 r. Cunrasi cTOJIKHOBEHIE aDCOJIIOTHO
HEYIIPYTUM, OIIPeesuTe O0INY0 KHHETHIECKYIO SHEPIHI0 OPYCKOB IIOC/Ie CTOJKHO-
Benusi. TpeHnem npu JBrzKeHuu mnpenedpedb. CUNTaTh, YTO HAKJIOHHAS ILJIOCKOCTD
ILJIABHO IIEPEXOJINT B TOPU3OHTAILHYIO.

& 9.7.55 [M-6.39] Ha miepoxoBaToM croJie JIeXKHUT Jocka Maccoir M = 1 kr u
qmaHoit L = 0,5 M Tak, 9To 3a Kpail cTojia BBICTYIIaeT ee YacThb JInHoi oL, rie
a = 1/4. Kakyto MEHIMAJIBHYIO CKOPOCTH V) HyZKHO COODIIUTEL MaJIEHbKOMY OPYCKY
m Vv, L Maccoit m = 1 Kr, HaxojgIeMycs Ha JIEBOM KOHIIE JIOCKH,
== YTOOBI B pe3yJIbTaTe ero lepeMenleHns JeBblii KOHEIl JI0CKH
3"“‘ HPUIOHSLIC HaJ cTooM? KoadduimenT TpeHust Mex 1y

opyckom u jtockoit i = 0,1. Jlocka rpu jBuzKeHUn OPYCKa He CKOJIL3UT 110 CTOJIY.

Tonmuuoii JJocKM TpeHeOpedhb, yCKOpeHne CBOOOIHOTO IMaJieHus NMPUHATH § =

10 m/c2.
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¢ 9.7.56 [Ers] Ha ropusoHTaIbHOM ILIOCKOCTH CTOUT KJIMH Maccoit M ¢ yriaom
npu ocHoBanuu o = 30°. B10/1b HaKJIOHHOIT JIOCKOCTU KJIMHA, PACTIOJIOZKEHA JIETKAd
MITaHTa, HUZKHWI KOHeI KOTOPOi YKpeIJIeH B MapHupe, HaXodIeMcs Ha TOPU30H-
TaJIbHON TIJIOCKOCTH, a K BEepXHEMY KOHITY NPHUKpEILIeH
MAaJICHBKUI ITapuK MacCOi m, Kacarlolnilca KJINHa (CM.
pucyHoK ). Crucremy 0CBOOOKIAIOT, I OHA HAIMHAET J[BU-

JKeHne, BO BpeMsl KOTOPOT'O IapuK COXPaHdAeT KOHTAKT ¢
kannoM. Ha Kakoil MakCcUMaJIBLHBIN yros [ MTanra OTKJIOHUTCS OT TOPU30HTAJIN
1ocJjie TOro, Kak KJIUH oTbejieT oT Hee? Tpenuem mpenebpedb, yjaap Iapuka o
rOPU30HTAJIBHYIO TIOCKOCTH CYUTATL abCOIOTHO YIIPYTHUM.

9.7.57 [Era] Illap maccoit 1 Kr, mojaBemeHublil Ha HUTH JUImHON 90 ¢M, OTBO-
JIST OT TOJIOYKEeHNs paBHOBeCcHA Ha yTos1 60° u oTmyckaioT. B MOMEHT TPOX0K1eHUS
IIapoM II0JIOYKEHUSI PaBHOBeCUS B Hero Imonajaer 1myJisg maccoit 10 r, jerdiias
HaBcTpedy Mmapy co ckopoctbio 300 M/c. OHa pobuBaeT ero u BbLIETaeT rOPU30H-
TaJIbHO cO CKOpocThio 200 M/, Tocsie Jero map Mpojio/IzKaeT JBIZKEHNE B IIPEKHEM
Harnpasjiennn. Ha Kakoil MakcUMaJIbHBINH yToJl OTKJIOHUTCS IIap MOCJe MOTaIa s
B Hero nysin? Maccy 1mapa cauTaTh HEU3MEHHOI, JinaMeTp mapa peHedpeKuMo
MaJIbIM TI0 CPABHEHUIO C JIJIMHOIN HUTH.

9.7.58 Cpunnossril map maccel M = 500 r, ABMKYIIUCSI CO CKOPOCTHIO
v = 10 M/c, coymapsieTcst ¢ HEMOJABUKHBIM IIAPOM M3 BOCKA, MMEIOIINM MacCy
m = 200 r, mocyie dero oba Imapa JBIXKYTCS BMecTe MocTymnareabHo. Haittn
KNHEeTHYeCcKYIo 3uepruio Wy mapoB mociie coymapenns.

9.7.59 [Era] Ha kocmuueckoM arirapare, HaXOJSIIEMCs BJlajid OT 3eMJIH,
Havuaj paboTaTh peaKTUBHBIN JBHUraTe b, 13 comia pakeThl exKeceKyH/IHO BhIOpar-
coiBaercs 2 Kr raza (Am/At = 2 kr/c) co ckopoctbio v = 500 m/c. Vexommas
Macca armapata M = 500 kr. Kakoii 6ygeT ckopocTb v anmnapara depes t = 6 ¢ 1o-
ciie crapra? HadaJibHYI0 CKOPOCTH aliiapara HpUHATH PaBHOi HyJIt0. V3MeHneHunem
MaCChl anmnapara 3a BpeMs JIBIKEHUS TpeHeOpedb.

& 9.7.60 [Ers] Cucrema us rpysos Maccamu m u M 1 cBA3BIBAIONIEH UX JIEIKOi
HEPACTSKUMOI HUTH B HAYAJIbHBII MOMEHT MOKOWTCS B BEPTUKAJIBHOI TJIOCKOCTH,
IPOXOJSINEil depes3 IeHTP 3aKperieHHoi cdepbl. I'py3s m m

HAXOJUTCsT B Touke A Ha BepiimHe cdepbl (CM. PHCYHOK).

B xoj1e BO3HUKIIErO JABUKEHNUS TPY3 M OTPHIBAETCA OT TO-

BepXHOCTHU cepbl, mpoitas mo neit pyry 30°. Haitaure maccy

m, ecsim M = 100 r. Pasmepnl rpysa m HUYTOXKHO MaJIbl M

110 CpaBHEHUIO ¢ pajuycoMm cdepbl. Tpennem mpenedpeyb.

CrenaiiTe cxeMaTndecKnii pUCYHOK C yKa3aHUEM CIJI, JIeHCTBYIOMNUX Ha I'PY3bI.
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9.7.61 [Ers] Ha kocmmueckoM almapare, HAXOJSIIEMCs BJajnl OT 3eMJIH,
HavaJ paboTaTh peaKTUBHBIN JBUTATE/b. 13 comia pakeThl exKeceKyH/IHO BhIOpa-
coiBaetcs 2 Kr raza (Am/At = 2 kr/c) co ckopoctbio v = 500 m/c. Ucxoaaas
Macca anmnapara M = 500 kr. Kakymo ckopocTb puodpeTeT ammapat, HIpoiiis
paccrosinne S = 36 M7 HavuapHnyio cKOpocTh anmapaTta MPUHATH PABHOI HYJIIO.
II3menennemM Macchl ammmapaTa 3a BpeMs JIBUKEHNs TpeHeOpedb.

¢ 9.7.62 [Era] Cucrema rpysos M, my u me, IOKa3aHHasl Ha PUCYHKE, IBU-
JKeTCs M3 COCTOsIHMS TI0KOsi. [IoBepXHOCTH CTOJIa — TOPU3OHTAJJIbHAs V1K,

pnom Kosdduiment tpennsa mexay rpysamu M u mg
NT paBen u = 0,3. I'pysst M u mo cBg3aHBI JIETKOT
M 7 HEPaCTSI?KUMOI HUTBIO, KOTOpPasl CKOJIB3UT 110 OJIOKY

6e3 Tpennd. Ilycte M = 2,4 xr, m; = my = m.
[Tpn kakmx 3navenusx m rpy3nl M u mq JIBUKYyTCA

m,  Kak ojiHo 1esioe? CreaiiTe pucyHOK ¢ yKazaHUeM
CIJI, JIeMICTBYIONINX Ha I'PY3HI.

9.7.63 [B-4.19] Ha KoHIax m B cepejinHe HEBECOMOI'O CTEPXKHS JTUHOM £
PaCIOJIOYKEeHbl OJINHAKOBBIE MAapuKu. CTep:KeHb CTABAT BEPTUKAJIBLHO U OTIIYCKAIOT.
Cunras, 9T0 TPEHNE MEXKJIY IJIOCKOCTBIO U HUZKHUM HMIAPUKOM OTCYTCTBYET, HANTH
CKOPOCTDL BEPXHEro Iapuka B MOMEHT yJiapa O TOPU30HTAJIbHYIO TOBEPXHOCTD.

¢ 9.7.64 [Er3] B ycranoBke, n300parkeHHOIl Ha pUCYHKE, Macca I'PYy3UKa, 17
1o/1obpaHa Tak, 4TO MEePBOHAYAJILHO MOKOSIIALACI Te/IeXKKa IMOCIe TOJTIKA BIIPa-
BO JIBUZKETCSI PABHOMEPHO 110 TTOBEPXHOCTH M

TpudbomMerpa. Bo ckoibKO pa3 macca rpy- H et

31Ka 1M MEHBIIE MACChl TeiesKKu M, ecin |
I10CJIe TOJIYKA BJIEBO TeJIE’KKa JIBUKETCS C

ycekopenuem 2 M/c2? Biok upeanen. Huro m
HeBecoMa 1 HepacTsaknMa. CHITy CONPOTUB/ICHUS JIBUZKEHHUIO TEJIEZKKN CUNTATH

IIOCTOSIHHOM 1 OJMHAKOBOI B 000UX CJIydasix.

9.7.65 [Era] B arrpakiimone desioBek Maccoil 70 KI' JIBUKETCs Ha TEJIErKKe
110 peJibcaM U COBEPIIaeT «MepPTBYIO IIE€T/II0» B BEPTUKAJJILHON IIOCKOCTH. Kakos
paJItyc KPyroBoit TpaeKTOPUH, eCJIM B BEPXHeil TOUKe cujia JaBJIeHus deI0BeKa Ha
cujenne Tenexkkn pasia 700 H npu ckopoctn jpikenus reaeskkn 10 m/c?

9.7.66 ['pys maccoil 25 KT BUCUT Ha IHype ymHoil 2,5 M. Ha kakyio nanbdoJib-
IIYIO BBICOTY MOYKHO OTBECTU B CTOPOHY I'Py3, YTOOLI MPU JAJIbHEHINX CBOOOIHBIX
KoJIeDaHMSIX MIHYP He obopBasics? MakcuMmaJsbHas CHjia HATSIYKEHHUs, KOTOPYIO
BBIJIEP:KUBAET IITHYDP, He o0pbiBasich, paBHa 550 H.
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¢ 9.7.67 [Er3] Hebosbimoit kyouk maccoit m = 1,5 KI' HAUNHAET CKOJIB3UThH C
HYJIEBOIl HAYAJIBHOII CKOPOCTBHLIO 10 TJIQJIKOI TOPKe, MePexodlleil B « MePTBYIO
nero» pagumycom R = 1.5 M (cMm. pucynok). C kakoii
BLICOTBI H ObLT OTTIyIIEH KyOWK, eciu Ha BbIcOTe h = 2 M
H r O OT HUYKHE TOYKH MeT/IN CUJIA JIABJICHUs KyOUKa HA CTEHKY
nerm F = 4 H? CuenaliTe pucyHOK ¢ yKa3aHIEM CILI,

Z ITOSICHATONINI pPellleHne.

9.7.68 Hauanbnas ckopocts mysm 600 m/c, ee macca 10 1. Tlox xkaxmm yriom
K TOPU30HTY OHa BBLJIETEsa U3 JIyJa PpYXKbsd, eCli ee KUHeTUIecKas SHEPTUd B
BBICIIIEH Touke TpaekTopuu pasha 450 JIx7

& 9.7.69 [B-5.3] Ilperpana maccoit M = 10 kr, uMmeroIiast MUJIRHIPUIIECKYIO
MIOBEPXHOCTD ¢ pajmycoM R = 0,2 M, pacmojoxKena Ha
ropu3oHTaabHON T1ocKocTH. Teyto Maccoit m = 1 kr
¢ HavaJIbHOIT TOPU30HTAJIBHONI CKOPOCTHIO Uy = 3 M / c,
CKOJIb3s1, TTOJHUMAETCS 110 IUJIMHIPUIECKON TTOBEPXHO-
ctu. OnpejennTb CKOPOCTh TeJjia Ha BBICOTE, PaBHOI
pajauycy R (B rouke A). Tpenuem npenedpeds. A T

9.7.70 Ilpyx)unnoe pyKbe BLICTPEJINBAET IMAPUK BEPTUKAJIBLHO BBEPX HA
BbICOTY 30 CM, ec/in IpYy2KuHa cxkaTa Ha 1 cMm. KakoBa Hava bHasg CKOPOCTD I0JIETa

maprka’ Ha Kakyio BBICOTY HOJHUMAETCS MIAPHUK, €CJIN 9Ty IPYKUHY CXKaTh Ha
3 cMm?

& 9.7.71 [B-5.4]1 Ha ruajikoil ropu3oHTAILHOIL
MOBEPXHOCTH OKOJIO CTEHKHM CTOUT CUMMETPUIHBIIH
Opycok Maccoit my ¢ yriybJsieHueM roJrycdepu-
geckoii hopmbl pajmycom R. U3 toukn A 6e3
TPEHUs COCKAJIb3bIBACT MaJICHbKasl Iaiida Maccoii
meo. HaliTu MakcuMaJIbHYIO0 CKOPOCTH OpycKa, 1pu
€ro TOCJIeAYIONEM JIBUKEHUN.

NSRRI RN

/I

& 9.7.72 [B-5.5] ['ubkast ojHopoJiHas Ielb JAIUHOA L MOXKeT JBUIraThesd I10
»KeJ100y, uMeroreMy GopMy PaBHOOEJIPEHHOIO TPEYIOJIbHUKA C YIJIOM 2 IPH
BEpIINHE U PACIOJI0KEHHOMY B BEPTHKAJIbHOM ILJIOCKO-
ctu. TpeHue oTCyTCTBYeT, IIPeIoaraeTcs, 4To Mellb
npujeraeT K »kejaody. HailTi HaumMeHbIIy0 HadaIbHYIO
CKOPOCTD IIelH, HeOOXOIUMYIO JIJIsl IIPEOI0JIEHUsT TaKOi
ropku. B HavaIbHBII MOMEHT BpeMeHN [I0JI0XKEeHNe TIeIln

ITOKa3aHO Ha PUCYHKE.
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9.7.73 dapo maccoit 15 Kr, jieTeBiiee rOpU30HTAIBHO €O cKopocThio 10 M/c,
pa30pBaJjoch Ha JiBa 0CKOJKa. CKOPOCTh OCKOJIKA Maccoii 5 Kr pasHa 70 M/c u
HalpaB/eHa TaK »Ke, KaK U CKOPOCTb sjipa JI0 pa3phiBa. Haiijgure ckopocTh u
HaIIpaBJIeHUE JIBUXKEeHUs OOJIbIIIEro OCKOJIKA.

$  9.7.74 [B-5.6] /Ba mapuka ¢ oJIMHAKOBOI Maccoii m CoeJMHEHbI HeBECOMOI
HPYKUHOM »KecTKoCcTu k u JUIMHON L 1 JieyKaT HENOJBUXKHO Ha, IJIaJKOM I'OPU30H-
TaJbLHOM cToJjie. T'peTnit mapuk mMaccoit m JIBU- m m m
YKeTCS CO CKOPOCTBIO Uy 1O JIMHUU, COEIMHSIIONIEeN pry
IEHTPHI MEPBBIX ABYX, U YIPYTO COYIapseTcs C

omanM n3 HUX. IIpeanosnaras, 4To BpeMs coylapeHnd IIapruKoB MaJio IO CpaBHE-
HUIO ¢ BpeMeHeM JedopMaliui IpYKUHbBI, OIPEJIEINTh MaKCHMAJIbLHOE PACCTOSHHIE

MexXK/1Yy IIEPBBIMU ABYM A IMapUKaMM IIPU UX ﬂaﬂbHeﬁHleM JABU2KCHUN.

¢ 9.7.75 [Ers] Topka ¢ aByMsi BepIIMHAMU, BBICOTHI KOTOPBIX h 1 3k, moKouT-
sl HA IJIaJIKOI TOPU3OHTAJILHOI OBEpXHOCTH cTOJIa (cM. pucyHOK). Ha mpasoii
~  BepIInHe MOPKU HAXOUTCH IMaiida, Macca KOTOPOil B

E 3

12 pa3 menbIe maccbl ropku. OT HE3HAYUTETHHOTO

h M romuka maiiGa rOpKa MPUXOJIAT B JIBUZKCHUE, TPUYEM

e maiida JIBUXKETCs BJIEBO, HE OTPBLIBAsICh OT TJIA KO
[IOBEPXHOCTHU T'OPKH, & IOCTYyIaTeJIbHO JIBUXKYIascd I'OpKa He OTPbIBaeTCA OT

crosia. Haiture cKOpocTh TOPKH B TOT MOMEHT, KOIJa IHaiida oKazKeTcs Ha, JIeBOii

BEPIINHE TOPKHU.

& 9.7.76 [M-1.3.42] JIBa OAMHAKOBBIX MAJIEHBKIX IIapUKa COCIMHEHbI HEBECO-
MBIM >KeCTKUM cTepykHeM jinHoil £ = 60 cm. CrepkKeHb CTOUT BEPTUKAJIBHO
BILIOTHYIO K BEPTUKAJIBHON I/10cKOCTH. [Ipn cMemenny HU»KHEro mapuka BIPaBO
Ha, MaJloe PACCTOSIHIE CHCTEeMa U3 IIaPUKOB IPUXOJINT B
JIBI2KEHIE B IJIOCKOCTH pucyHka. HaiiTu ckopocTh HUZKHe-
ro mapuka V' B MOMEHT BPEeMEHHU, KOTJla, BEPpXHUII IapuK
HaxXouTcA Ha BbicoTe h = 40 cM HaJl TOPU30HTAJIBLHOMN
1J10cKOoCThbI0. CUnTarh, 9TO MMPU JIBUXKEHUU ITapUKU He
OTPBIBAIOTCS OT ILJIOCKOCTE, TpeHneM mpeHedbpedb. YCKOo-
peHue cBOOOTHOTO TajieHnst NpuHATH g = 10 M/ 2,

9.7.77 [Era] llomnblit KOHYC ¢ YIJIOM IIPU BepInHe 2 BPAIIAETCs ¢ YTJIOBOM
CKOPOCTBHIO W BOKPYT BEPTUKAJILHON OCH, COBHAJIAIONIEN C €r0 OChI0 CUMMETPUN.
Bepmmuna konyca obpartiena Bepx. Ha BHemHell TOBepXHOCTH KOHYCa HaXOJIUTCs
HeOoJIbITad Mmaitba, KodpPUIMEHT TpeHns: KOTOPOil O MOBEPXHOCTH KOHYCA PABEH [i.
[Ipn KaKoM MakKCUMaJIbLHOM paccTOdAHuM L OT BEPIIUHBI Iaiida Oy/IeT HeroBuK-
Ha oTHOCHTE/IbHO KoHnyca? Cenaiite cxeMaTUIeCKUil PUCYHOK C yKa3aHUEM CHJI,
JIEHCTBYIONINX Ha IIaii0y.
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& 9.7.78 [Erd] M3 ABYX POBHBIX JIOCOK CAEJIAH »KeJI00, IPeICTaBIAonuil coboit
JIByrpaHHBII yroJ1 ¢ pacTBopoM 2a = 90°. 2Keyiob 3axperieH Tak, 9To ero pedbpo
TOPU30HTAJIBHO, a JOCKM CUMMETPUYIHBI OTHOCUTE/ILHO BepTUKaJM. B kejmobe Ha
OOKOBOII TIOBEPXHOCTHU JIEXKUT IMJIMHID Maccoit m = 1 kr. Kosdduiiment Tpenust
MEXKJTy JIoCKaMi U UInmHApoM paeH p = 0,2. K Topily muanHapa TpuiozKe-
Ha FOPM30HTAJILHO HallpaBgeHnas cuja F = 3 H. Haiigure Moaynb yckopeHnus
LUJIAHJIPA.

& 9.7.79 [Era] Ha renerkke maccoit M = 400 r, koTopast MOXKET KaTaThcs 6e3
TpeHus 110 TOPU30HTAJIBLHON IIJIOCKOCTH, UMEETC JICTKUII KPOHIIITEIHH, Ha KOTOPOM
MOJIBEINIeH Ha HUTU MaJieHbKnil mapuk Maccoit m = 100 r. Ha Tenexkky 1o
rOPU30HTAJIM HAJIETaeT U abDCOJIIOTHO YIIPYIo CTAJKUBaeTCs ¢ Heil map maccoit M,
JeTsiiuii co ckopocThio Vo = 2 M/c (eM. pucyHoK). Hemy Oymer paBeH MOJyJIb
CKOPOCTH TEJIEYKKH B TOT MOMEHT, KOT/Ia HUTH, Ha KOTOPOI ITOJBEIICH MIapHK,
OTKJIOHUTCSI HAa MaKCHUMAaJIbHBIH yros1 oT BepTukaan? [JmTeJIlbHOCTh CTOJTKHOBEHUS
mnmapa ¢ TeJIeKKOI cYuTaTh 0OYeHb MaJIOi.

& 9.7.80 [C-2.1.24] HuanHIp CKOIB3UT 10 YKeJI00Y, MMEIOIIeMY BUJI AByTIDaH-
HOTO yTJIa C pacTBOPOM . Pebpo IByrpaHHOrO yriia HaKJIOHEHO IO YIJIOM [ K
ropusoHTy. [lockocTn AByIrpaHHOTO yIyia 00pa3yioT OJUHAKOBBIE YIJIBI C FOPU30H-
toMm. Onpejiesnre ycKoperue nuintapa. KosdduimenT TpeHust Mexk 1y IUITHIPOM
1 [TOBEPXHOCTDHIO YKeJt00a [i.

9.7.81 [Er3] /IBa abCOTIOTHO YIIPYTUX IAPUKA TOABEIIEHBI HA JTHHHBIX HEPAC-
TAKIMBIX BePTUKAJIbHBIX HUTSAX OJINHAKOBON JIJIMHBI TaK, YTO HEHTPHI IAPUKOB
HaXOJIATCS Ha OJIHOI BbICOTE U MIAPUKHU KacaloTcs JpyTr Apyra. BHavase oTkJo-
HAIOT B CTOPOHY B IIJIOCKOCTH HUTEH JIErKMil IIapuK, OTIYCKAIOT €ro, M I0CJIe
JIOOOBOTO yJlapa O TSKeJIbIl Mmap Jerkuil Mmapuk OTCKaKIMBAET W MOIHUMAETCS Ha
HEKOTOPYIO BBICOTY h. 3aTeM Takoii »Ke ONbIT MPOBOJAT, OTKJIOHAS U3 HAYAJILHOTO
MIOJIOYKEHNUST Ha TY K€ BBICOTY TszKeJIblil 1map. Bo cKoIbKO pa3 BbICOTa MO bEMa
JIETKOT'O TTapuKa IMocje yapa Mo HeMy TsKeJIbIM IapoM OyIeT OTJINYaThCesd OT
TOI, 4uTO ObLTa B IepBoM ciydae? Macca Jierkoro mapuka HAMHOI'O MEHbBIIIEe MaCChl
TS2KEJIOT0, MOTEPSMU SHEPIUH MOYXKHO IpeHeOpedb. OTBET MOsACHUTE, ONUPasiCh HA
3aKOHBI MEXaHUKU.
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¢ 9.7.82 [Er3] Ha rrajikoii ropu30oHTAJIBHOM TIJIOCKOCTH JIEXKAT JIBa I'Py3a Mac-
camu m; = 0,5 KI 1 my = 2 KI', coOeJINHEHHbIE HEBECOMOI HEPACTAKUMOI HUTHIO,
MEePEKNHYTOf depe3 JBa HemojABIKHbIX (A u B)u ™ iy

onuH noBzKHLI (O) HEBecOMbIe OJIOKH, KaK T10-
Ka3aHo Ha pucyHke. Ocu 6JIOKOB rOPU30HTAIbHBI,
TpeHus B ocax 0J0koB HeT. K ocu O 1MOJIBUKHOIO
OJIoKa MpUJIOYKeHA HallpaBJIeHHAs] BEPTUKATHHO
Ban3 cuna ' = 4 H. Haiigure yckopenne sToit ocu. Crenaiite cxeMaTuaecKnii
PUCYHOK C yKa3aHUEM CHJI, JIEHCTBYIOIMNUX Ha TPY3bl 1 OJIOK.

9.7.83 [Era] /IBa ogmnakoBbix rpy3a Maccoit M = 100 1 KaxK bl O/IBEIeHbI
Ha KOHIIaX HEBECOMOIl 1 HEePaCTsAKIMOI HIUTH, IEPEKUHYTOI Yepe3 HeBeCOMBIiT OJI0K
C HEIIOABIKHOI ocblo. Ha oaun n3 HuX KJ1aayT neperpy3ok maccoit m = 20 r, nmocje
9ero cucTeMa IMpuxojuT B JBiKenune. Haiinure Momyns cuibl F') nelicTBytoreil Ha
ocb 0JI0Ka BO BpeMsl JIBUXKeHUs I'py30B. Tpenuem npeHedbpedb.

< 9.7.84 [Er3] Bpycok maccoit m = 1 Kr, IpUBS3aHHLII K HOTOJIKY JIEMKOH HU-
ThIO, OIIPAETCA Ha MACCHBHYIO TOPH30HTAIBHYIO
nocky. Ilox neficrBueM ropusonTabHON clbl F
JIOCKa JIBUZKETCsI TIOCTYIATEeJIbHO BIPABO C IIOCTO-
SIHHOII CKOPOCTBIO. BpyCcoK 1pu 9TOM HEIOIBUKEH,
a HUTH 00pasyer ¢ BepTukKajbio yroa a = 30° (cM.
pucynok). Haiigure F, eciin koadbdunnenT Tpe-
Hust Opycka 1o jocke = 0,2. Tpennem jocku 1o
orope IpeHedpedb.

F
—

& 9.7.85 [Ers] OnHOPOAHBIN TOHKUI CTep:KeHb Maccoil m = 1 KI' OJIHUM KOHIIOM
MAPHUPHO MPUKPEILIEH K MOTOJIKY, & JAPYIUM KOHIIOM OIMpaeTcs Ha MaCCUBHYIO
e FOPUBOHTAJIBHYIO JIOCKY, 00pa3ys ¢ Heil yroJ

a = 30°. Ilox neficTBueM ropm30HTAJILHOI CH-

JIbl F' JIocKa JIBUYKETCsI MTOCTYIIaTe/IbHO BJIEBO C
OCTOSTHHON CKOPOCTBIO (CM. pucyHOK). CTep-

E 4 »KeHb IpHu 9ToM HenojpuzkeH. Halinure F', ecnin
KO3 PUIUEHT TpeHus crep:Kud 1o jgocke p = 0,2. TpeHuem JOCKH 1O omope u
TPeHHeM B IIapHUpPe IpeHeOpedb.

F a U'= consl

9.7.86 [Ers] C BoicoTnl H Haj 3emeil HaUnHAeT cBOOOIHO HAJaTh CTAJIbHOM
apuK, KOTopblit yepe3 Bpemd t = 0,4 ¢ crajgkuBaeTcsd ¢ ILJINTOH, HAKJIOHEHHO
noj1 yriioMm o = 30° k¥ ropusonty. [loce abcomoTHO yIIPyroro yaapa OH JBUMKETCA
110 TPAEKTOPUM, BEPXHSS TOYKAa KOTOPOH HaxXoMTCsd Ha BbicoTe h = 1,4 M Ha
zemsteit. Yemy pasna Boicota H? Crenaiite cxeMaTudecKuit pUCyHOK, MOSICHSTIOITIT
perenHue.
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¢ 9.7.87 [Er3] Ha 3umy B IOAMOCKOBHOM SIXT-KJIyDe KaTepa ¥ sIXThI BbITaC-
KHBaIOT Ha Oeper 1o OETOHHOMY <«CJIMIY», TO €CTh 110 HAKJIOHHOMN ILJIOCKOCTH,

yxozdineii o Boay. Iloj miaBatoiee cyaHO MOMEIIAIOT IO, BOJO JIEFKYIO TeJIexK-
Ky, KOTOpasi IPaKTu4IecKn 6e3 TpeHust

MOYKET KaTaThCs 110 CJIUILY, ¥ IPH 110~
MOIIN JIEOEJIKI U CUCTEMBI OJIOKOB BbI-
TACKUBAIOT CYJIHO, TIOJHIMasl €ro HaJl
yPOBHEM BOjibl (CM. prcyHOK ). Haiinn-
. T€ MaKCUMAJIbHYIO CUIY f, KOTOPYIO
HEOOXOIMMO [IPUKJIAAbIBATE K PyUKe JiebeKu, 4TOObI MeJJIEHHO BLITAIUTEL U3
BOJIbI CYIHO Bojou3MerierneM 10T npu MOMOIIN MOKA3aHHON Ha PUCYHKE CHCTEMbI
IIPOCTBIX MEXaHU3MOB, eC/Ii JiebeIKa 1aeT BLIUIPLIII B CiJie B . = 5 pas, a yroJ
HAKJIOHA CJIuIa K ropusonTy pasen o = 0,1 pau. Tpennem MoxKHO IpeHedpedb.




KadecTBenHbIe 3aj1aun

9.8.1 [Ers] epeBsiHHBIII OPYCOK ILIaBaeT Ha IIOBEPXHOCTU BOJIbI B MICKE.
Mucka MmoKouTCs Ha MOBEPXHOCTU 3eMJIH. TO Mpon30iijieT ¢ ryOuHOl OrpyKeHmst
OpycKa B BOMY, €CJIM MHUCKa OyJeT CTOATH Ha IOJIY JIMdTa, KOTOPBIN JIBUXKETCS C
YCKOpPEHnEeM, HallpaBJIeHHbIM BepTUKaJIbHO BBepX?! OTBET MOsICHUTE, UCIOJIb3YSI
pusmIecKne 3aKOHOMEPHOCTH.

& 9.8.2 [Er3] Benocunennoe Kojeco, y KOTOPOro BMECTO METALINIECKUX CITUI]
0001 YIEPXKIBAIOT HATAHYThIE PE3UHKHU, YCTAHOBJIEHO B BEPTUKAJIBHOI IJIOCKOCTH

11 MOZKET CBODOJTHO BPAIATHCS BOKPYT CBOEH TOPH30HTAJIb-
HOII ocH, 3aXKaToif B mTaTnuBe. K HEMOABUKHOMY KOJIECy
ITOTHOCSIT CJICBA MOIIHYIO JIAMITY U HAMHHAIOT HAPEBATD
PE3MHOBBIC «CIHUIIBI» (CM. PHCYHOK). Pesnna, B oTmdme ot
MeTaJsLIa, PN HAIPEBAHUU He PACIINPSCTCST, & CKIMACTCSI. .
Ormuiure, OMupasiCh Ha U3BECTHBIE (DU3MICCKIE 3aKOHBI, 2

\

9TO Oy/IeT MPOUCXOUTh C PE3MHKAMU, U KaK KOJIeco OyJIeT

JABUT'aTHCHA.

¢ 9.8.3 [Er3] MaJsenbkast maiiba IBIZKETCsT U3 COCTOAHUST MOKOsT 110 HEMOIBUK-
HO rajKoit cpepudeckoii mosepxnoctTu pajuycom R. HavgamabHoe mosioxkenue
maiibbl HAXOUTCS HA BbICOTE R /2 OTHOCHTENILHO HIZKHEH TOYKU TTOBEPXHOCTH.

CrenafiTe pUCYHOK € yKazaHUEM CUJI, JefiCTBYIO-
e j‘-,’.r g LUX Ha maiiby B MOMEHT, KOT/ia OHa JIBUXKETCS
5 - BIIPaBO-BBEPX, HAXOJACH Ha BHICOTE R/6 naj Hmx-
Heft TOUKOii moBepxHOCTH (eM. prucyHOK ). [Tokazkure

Ha 9TOM DHCYHKE, Ky/la HAIIPABJIEHO B 9TOT MOMEHT YCKOPEHHe Maiibbl (10 pauycy
IIOBEPXHOCTH, 110 KACATEJIHLHON K MMOBEPXHOCTU, BHYTPb MOBEPXHOCTU, HAPYZKY OT
nosepxuoctn ). OrBer obocHyiiTe. CoMpoTHBICHNE BO3/lyXa HE YIUTHIBATS.

9.8.4 Kak nampap/ieHa cujia TpeHUd, ACHCTBYONAA Ha BeAyIIue KOJIeca aB-
TOMOOWJIST, IpK pasroHe (a), Topmoxkennu (6), moBopore (B)? PaBHa Jin 9ra cuia
cBoeMy MakcuMasibHoMmy 3uadeHuio N (u — xosddurnment rperusi, N — cuia
peakiu mooTHa jgoporn)? Ecin ga, To B Kakux cutyanusx?! Xopolo Wil IJI0X0,
ecJI CUJIa TPEHUs JOCTUTAeT CBOEI0 MaKCHUMAJILHOIO 3HAYEHUSI !
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& 9.8.5 [Era] Ilocie Tomuka JIbIMHKA 3aKATIIACH B IMY C TJIAJKIMU CTEHKAMI,
B KOTOPOI OHA MOYKET JBUIraThCs IIpaKTUdeckn 0e3 TpeHusi. Ha pucyHke npupejex
rpaduK 3aBUCUMOCTI SHEPIUN B3aUMOJIEHCTBUs JIBJANHKI ¢ 3eMJieil OT ee KOOp-
JINHATHI B siMe. B HEKOTOPBII MOMEHT BpeMeHN JIbINHKA HAXOINIaCh B TOUKe A
¢ xoopjinHaToit x = 10 cM u JiBUrajach BJIEBO, UMes] KUHETUYECKYIO IHEPIUIO,
paBuyio 2 JIxxk. CMoxKeT Jin JibJINHKA BBICKOJIb3HYTh U3 siMbl! OTBeT IOsICHUTE,
yKa3aB, Kakne pu3ndecKne 3aKOHOMEPHOCTU Bbl UCIIOJIB30BAIN JII 00bsACHEHNS.

& 9.8.6 [Er3] Ilocie Tomdka JIbINHKA 3aKATUIACH B SIMY C IVIAAKIMI CTEHKAMII,
B KOTOPOIl OHA MOXKET JIBUraThCs NpaKTHIecKn 0e3 Tpenus. Ha pucyHke npupejcH
rpaduK 3aBUCUMOCTU SHEPIUU B3aUMOIEHCTBUs JIBJANHKU ¢ 3eMJieil OT ee KOOp-
IUHATHI B siMe. B HEKOTOPBIT MOMEHT BpeMeHHU JIbINHKa HaXOoAuaach B Touke A
¢ KoopauHaToit x = 50 c¢cM M ABHUrajach BJIEBO, UMesl KMHETHYIECKYIO dHEPTHIO,
paBuyio 2 JIxx. CMOXKeT i JibJINHKA, BBICKOJIb3HYTh U3 siMbl! OTBeT IOsICHUTE,
yKaz3aB, Kaknue pu3ndecKue 3aKOHOMEPHOCTH Bbl UCIIOJIB30BAJIN JIjIsI 00bsICHEHNUS.

¢ 9.8.7 [Er3] MajenbKuil mapuk, MoABENIeHHbI K IOTOIKY Ha JIErKoil Hepac-
TSI>KIMOI HUTH, COBepIaeT KojebaHus B BEPTUKAJILHOI 11ockocTu. Makcumalib-
HO€ OTKJIOHEHNE HUTHU OT BEPTUKAJIU COCTABJIAET yIOJI

a = 60°. CuenaiiTe puCyHOK C yKa3aHUEM CILI, IIPUJIO-
JKEHHBIX K IIAPUKY B TOT MOMEHT, KOIJa IapuK JIBU-
JKeTcs BJIEBO BBEPX, a HUTh obpazyer yroj [ = 30° ¢ k
BEPTHUKAJIBIO (CM. pUCYHOK). [Tokazkume Ha 9TOM PUCYH-

1
i
i
)

L ' -
-u..!.-"

Ke, KyJjla HAIIPABJIEHO B 9TOT MOMEHT YCKODEHHE MapuKa (110 HUTH, MEepPIeH THKY-
JISPHO HUTH, BHYTPb TPAGKTOPHUE, HAPYXKY OT Tpaektopuu). OTBeT 0O0CHYyTE.
ComnpoTrusjieHne Bo3jyxa He YUUThIBATD.

9.8.8* Kakoii aBroM0OM/Ib IPY OJAUHAKOBOII MOIIHOCTH MOTOPA MOYKET Pa3BU-
BaTh Ha J0pOre OOJIBIIYIO MOIIHOCTD, [I€PeIHEIPUBOIHDIN NN 38 IHEIIPUBOIHBIN !
Cunrarh, 9T0 Macca aBTOMOOIIISI pacipeiesieHa PABHOMEPHO, & IEeHTP ero TSXKEeCTH
HaXO/IUTCS TTocepe InHe.



OTBeThI

7.4.14 V = = 600 m*

P1— P2
(csmy + comg) (0 — o)
mq(ty — 6)
C

8.1.54 t,=10 ~ 32°C
+ cemy (0 — ts)

8.1.47 c, =

~ 930 [Ix/(xr °C)

8.1.86 &84r

c(m(t —6) — my0)
A

8.1.97 me, = ~ 1731, my=mx — My TTTT

8.1.118 1~ 46%

T =15

8.1.123 V/ =V, ————
1 ! OZTI_TQ

8.1.124 Y sew/
1. v=——=>5cMm/c
pLS

8.1.125 713 = 4,5 Mun

8.2.52 I =24 A

v v
9.1.1 v = 1; 2
2U1U2
9.1.2 v, =
P U1 + V9
2?]11)2 41)1?]2 > >
9.1.3 vy, = =48 , Vg = ——— =40 , Uepa = Uepg =0
sa V1 + vy KM/‘I s0 3U1+21}2 KM/LI cpa cpb
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20 (112 + Ug)
201 + vg + U3

9.1.4 v, = = 7,5 KM/

4+/2
9.1.5 v; =4vV2M/c, vy =4 m/c, v3= T\/_M/C vy =0

Vo (0 200 R

9.1.15 tyon = —, Aoy = 2o tron = =% T = =T

2 N
9.1.16 tnoﬂ:@,H=h+;—0, bron = 2 UO+ oh —\/v§ + 2gh.
g g

2
0.1.19 h— % _ 375,
8¢
H
9.1.20 vy = c+ 2" =350 m/c
2c
h 29h
9.1.21 T——9<,/1+%—1> —32¢
vog v
9.1.22 25 u
2
90.1.23 h= "% ~ 037w
89
01.24 a="0 — 25 105/ 1= "0 1610 6 = 21— 03 u
o 2/ a 16 ’
l >
9.1.26 Vi =V/1- 7 = V%%QSOM/C
t2
9.1.27 tg= ——— —4¢, H=90_785y
1 Vi_a >

9.1.28 7 — \ﬁ (\/ﬁ . m) —0,15¢
g

ST
9.1.29 t = —
4
1
9.1.30  — (n+1)7
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9.1.31 10m

9.1.32 Ar = 126,4 m; v = 50,6 M/c

Y

2 2 2 2 _E[
01.33 H="T 120 _ 30y, tg= 2TV T9H0 g0
g g

Ve = —/ V3 +29H = 24,3 m/c, tie vy = ar = 10 m/c.

t+t 20
90.1.34 vy = L2 . p_ 045 M/e, a=— =0,3m/c?
t1t2 t1t2
9.1.35 v = ﬁ
2T

9.1.36 T =1 (V7—V6) =196¢
9.1.37 =7 (V2-1)=2]lc

L _ 2
9.1.38 o — L2 2“) 5~ 0,25 /c?
(2t1ts + 13 — 12)

5+ 2ty — 17

9.1.39 7 — 63.5c
2t — o)
59T
9.1.40 ¢, = ./ —I%  —400¢
a(g + a)
9.1.41 vy = v2La =20 m/c
9.1.42 v =30 wm/c
9
0.1.43 §— Y2ChTt) o0

2(Vo = 1)
9.1.44 Avy = (vV2—-1)-Av; =41 m/c
Av?
9.1.45 a; = —
M= g

1000 M; a2 > a1

9.1.46 t = Z\/CL2 + ag = 2,45 Mun
g

B Avs + 2Av1 Ay

= 0,05 2,
) M/C ; a2 25;

= 0,0625 m/c2; S =

9.1.47 T—t( + 9(1+9>> ~ 630 ¢ = 10,5 Mun
g

a
9 g
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29(H — h 2gh
9.1.48 T@<1+\/1+M—21/1—%) — 08¢
9 Yo Yo

d t
9149 7=——-=1,5c¢c
gt 2

9.1.50 vy = +/2(H — h)(g — a) = 6 m/c?

3 2
9.1.51 S = "0 — 09375 m
8y
Vo T U(Q) g7'2
9.152 t,=—+—-=6¢, Hy=-""—2— =120
g 2 2g 8

9.1.57 —2wm/c?
9.1.61 600 m
9.1.64 Az = muT/4

9.1.65 OAB — napabosa, A — BepunHa 1napadoJibl.

bAX ~8
0 ot

t
a~tpa

9.1.66 6,125 u
9.1.67 5u/c
9.1.68 y = 2z — 3, TpaekTopus — upsaMast, v = v/5 M/c

9.1.69 v =30 cM/c, a = 90 cM/c?, TPAEKTOPHUS — OKPYZKHOCTD

9.1.70

1. v, =—-2wm/c,

2. a, =0,

3. L(10¢) = 20 a1,
4 ‘?(100)‘ — 20 v,
5. x(10¢c) = —16 w,
6. xp=4wm
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9.1.71

1. v, =4wm/c,

2. ay, = —4 m/c?
3. Yo = 7M™

4. y(2¢c) = 7w,
5. S(2¢) =0,
6. L(2c) =4 wm

Vo

2h 2h V2gh
9.1.72 tyon = \/?, (= Uow/;, Ve = \/2gh+ 03, tgh = J , ylz) =
ga*

h— 2
203

9.1.75 55,9 m/c

vV2gh 2h
9.1.76 vo=——, {=—
"7 tgp tg 8

9.1.77 15 cm

9.1.78 26,25 u/c

Vp Sin 20 sin « v2sin? o V2 sin 2a
9.1.81 tno,a - 0—; tnon - 0—7 max — 0—7 (= 0—7 Vg = Vo,
g g 29 g
B =a,
t g$2
_ O[ . aj _——-
=8 203 cos? a
Vg SIn «v
9.1.82 Tlpu v} sin? o < 2gh: KopHeil HeT; 1pu V3 sin? a = 2gh: T = 0 ; Ipu
g

vo sin o & /02 sin® o« — 2gh
9

v3sin®a > 2gh: T =

9.1.83 ¢/ =4h-ctga

9.1.84 tga =14

9.1.85 tga =

S|

h
9.1.86 —1 = tg2 a, Sl = SQ
ha
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S S?
0.1.87 ) = — = — 982 ___ 60 ca; Sp = 70 cu
v+ v 2(v; + vo)
02
9.1.88 2—0 (sin2 a — cos? a tg? gp) ~ 42,5 M
9
2
9.1.89 h = %

9.1.90 25¢ wm 41c
9.1.91 v, = \/v§ — 2gh
9.1.92 v; = \/v3 + 2gh

9.1.93 v, = \/v} + g2t} — 2gt1/29H

V2 — 02 + 22 2
0.1.94 1 — L7 1)
8g°t]
2 + 4 — 4q2]2
0.1.95 7= [ L=V 7. 1 _20¢ m=15c
29
2(gT — v )2
9.1.96 (= L
2tg
/
0.1.97 vy — 1/ 2+ 9)
sin 2
V2gh
9.1.98 vy = v+ 2gh, tga = g
Ve
(Ugi@)
9.1.99 tga = g e D =vj—g(gS*+2v3H).
g

D < 0 — nenb nepoctmzkuma; D > 0 — aBe TpaeKTOPUHN: HaBecHas] W HACTHIbHAS.

9.1.100 S, = 314 M?

2
9.1.101 ¢ — Jhiox
2tg
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t2 min
9.1.102 /= 9. ctg [arccos (v )]
4 Umax
2.1
9.1.103 \/1)37'2 + gTT — vpgT3 sin
9.1.104 v = /v cos? a + (vgsina — gr)?
vosin o 4+ /2 sin o + 2gH
9.1.105 t, = , S=wpcosa-ty, ve=\/vi+29H
g
9.1.106 7 =1c¢c
)
0.1.108 7 — Y0 %
g
9.1.109 « = arctg (H/¢) = 60°
9.1.110 + — 20y Simcv7 h— 203 sincv’ /= 202 sin? a(ctg a + a/g)
g 29 g
2 29(H — h
9.1.111 S = N ginacosa (1 + \/1 — % ~ 1,81 wm
g UG sIn”
in 2
9.1.112 Ly = Li———2 =10 ku
sin 20
1 gL .
9.1.113 tgps = §tga, v =1/ (4dcosa +sina - tga)
3 397\
9.1.114 ( — UOT\/1 ~ 2 ina+ (ﬂ) ~ 1877 u
Vo 21)0
2gAh
9.1.115 « = arccos (COSB 1+ J 5 ) = 45°
\ Vo
2 2
9.1.116 (= =20
39
2 202 si
9.1.117 7= —0 (=022

gcosa’ g cos? o
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9.1.118 « = arctgk = 60°

2 5in 2 2gh
90.1.119 (=2 (1 12 x5
g Vg sin” a

9.1.120 7= +/8h/g, { =8hsina

2qQ2

9.1.121 v = U%—QgStgonrg (1+tg?a) ~ 7,6 M/c?

9
Yo

S

£ = arctg tga—g— 1+tg?a) | ~22°
2
Yo

9.1.122 L =2\/h(H — h)

h
9.1.123 B = arcsin ( T oz) = 30°

9.1.124 f = arcsin (ﬂ) — 30°

1+ 2gh/v}
62
9.1.125 h=/{-tga — —~——~2
23 cos” o
;|
9.1.126 N =2,/27 ~ 89
dy g

2h

9.1.127 L, =vpy/— (Vn— 1+ /n)
g

9.1.128 90 cuM

¢ 29
9.1.129 Vj = ~ 10
"7 cosa h+20tg mfe

4h
CoS (v

9.1.130 S =

i 2
9.1.131 T:vosmoc(vocosoz—k u)
g (vgcos a + u)

9.1.132 6™

(Sin 20r cos 2o + tg o sin? 204) = 8hsina = 4hv/2 ~ 2,83 M
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9.1.133 8 m

9.1.135 =29 wm

9.1.136 6¢

9.1.137 [ =39 M, lb=~40wm
9.1.138 10 m/c

9.1.139 arctgy/n, (n=1,2,3...)

2 2
9.1.140 N = -0
gh
h 2a+ L
9.1.141 ¢t =(--
s <a a—l—L>

9.1.142 25 wm/c

9.1.143 « > 45°

9.1.144 7= —20

gsin«

22
9.1.145 T:;j—0<381n04:|: 951n2a—8), a > arcsin (T\/_>
Y

9.1.146 « = arcsin \/%

9.1.147 1,07

9.1.148 yy =y =10Mm, 21 = 7,3 M, x93 = 27,3 M
9.1.149 vy = 10 m/c

9.1.150 10,56¢

9.1.151 0,05

9.1.152 96 06/muH

9.1.153 a) v =465 m/c, a = 0,034 m/c?, 6) v =232 m/c, a = 0,017 m/c?,
B)v=0,a=0
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9.1.154 0/41c
9.1.155 « = arctgdm
9.1.156 27nR
9.1.157 v = /7Ry
U2 gR2
9.1.158 h=R+ — + —
* 2¢ + 202
V4t2
22 501 B
9.1.159 ap = € th = 167’[2—]\T§R3’ rime € —
9.1.160 tg/tl =Tt
2hV? Vv
9.1.161 S =2,/ R+ csin [ —— ) ~ 2 K
g 2R
t
9.1.162 ¢ = i—f = 0,43 pax/c
25V
0.1.164 ¢ — Sttt tQ), _ Sl h)
2t1ts 2t1ts
0.1.165 t,, =ty
oL np — 1o a+1
o
9.1.166 t,, = = 249 40 Mun
2ut y + £
t3t‘{3
9.1.167 t, =
t3 tLIS
— 1)tqt
0.1.168 t, — (@~ Dht2
Oztg — tl
9.1.170 w =5 &M/u
230 (%)
9.1.171 ¢t = , §=2s59 | 1+ —
U1 — U2 U1

47TN5 R?
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v At

9.1.172 — = m =7

9.1.173 7= % = 6,4 Mmun

9.1.174 (' =/l(v—u)/(v+ u)

9.1.175 V = V1?2 + u? — 2uvcosa ~ 19,3 m/c

9.1.179 « = arccos (% COS 45°>, V = v\/l — <% COS 45O>2—u sin45° &~ 221 km/q

9.1.183 u=v- e 72 Km /4

9.1.184 (v = t%%% = g

9.1.185 o = 71/2

9.1.186 « = arccos (u/v) pu v > u, « = arccos (v/u) npu v < u

9.1.187 t =L/v, x = Lufv =tv, V =2 +u2 tga =v/u

9.1.188 v=58wm/c

9.1.189 30 xkm/u

9.1.190 u = 10v/3 m/c

9.1.191 78,1 km/u

9.1.192 122 km/q

9.1.193 u =v/sina

9.1.194 ny — ”1“2 - ?ZVl — 100 Karesn /c.

9.1.195 V =~ 0,52 m/c, a ~ 0,88 m/c?

9.1.196 30°
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vsina + vV — v2cos? a

9.1.198 z = 20w R
9.1.199 Benpo 10/IKHO OBITH HAKJIOHEHO B CTOPOHY JIBUYKEHHS I1J1AT(OPMBI T10/1
YIJIOM (0 K BePTUKAJIM: tg @ = u/v
9.1.200 vp = 2uy
9.1.201 vy =wR, vy, =w(R—r)
9.1.202 u = vy/3
9.1.203 vy = vpctga
2
t
9.1.204 vy = ——2
02 — (upt)?
9.1.205 v, =wv/cosa
180° —
9.1.206 15 = 1,22 %) 113 ~ 52 ki
cos 3
Vi si V2 _ V2 2
0.1.207 w— AT V; L% 9 pan/c
9.1.208 vy = ve = vV2, vg =2v, vp =0
V1 + U2 V1 — V2
9.1.209 = =
=T 2R
9.1.210 v =2vgcosp, a =vi/R
% 3L
9.1.211 V=—-" =2 _ ~936u/c
l—tga 3-4/3
9.1.212 vy =v/(1 +sina)
9.1.213 vy, = v/2, va, = 5v/6, v, = vV/17/6
2 20 20
9.1.214 v =gy [l = —5— — — a= 0
[gsin“a o [ sin” «

9.2.1 a= (Fl — Fg)/m
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9.2.2 a=F/(mi+mg); T =moF/(ml+ m2)

F
9.2.3 a=
my1 + mg + mg3
T
924 My=—-—M
2 F_T 1

9.2.5 P, = m(g+ a) npu yckopenuu Beepx, Py = m(g — a) npu ycKOpeHun BHUS3.

9.2.6 3...4c
2
9.2.7 my = -
a+g
M
9.2.8 V = = 600 m*
P1— P2
at1
929 p=—-—=0.2
M=)
9.2.10 F = Qt—”;l =0,16 H

9.2.11 t=v/kg=10c

9.2.12 F,, = ?
_ F
90213 y— =9
a(f—1) mg
1%
9.2.14 Vo= — — 100 xu/u
ap — as
-y
9215 T = "p
n

9.2.17 a = g(T2 — Tl)/(T4 — Tg)

9.2.18 F > pu(my + may)g

5
9.2.19 7= \/ tm
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9.2.20 K,y = pmg (1 + %) ~ 6,1 H

M +m
m

9.2.21 a= - g Sin «v, HAIIPaBJIEHO BHU3 BJIOJIb ILJIOCKOCTH.

9.2.22 Cuja HaTsKeHUs] KaHaTa U3MEHSIeTCs 110 JIMTHEHHOMY 3aKOHY; B MECTe
NpUJIOKEeHUs HAarpy3KM oHa paBHa F', a B Konile Kanata — (

F
9.2.23 F,, = u(mg — Fsina), a =—(cosa + psina) —mg
m

9.2.24 Haraxenue Tpoca Ha BepxHeM Konre 1) = 300 H, B cepenne 15 = 225 H,
Ha HuxkHeM KoHIie 75 = 150 H

9.2.25 « = arctg(a/g)

9.2.26 ¢ = 0, T = P9 914 H N = —"9 1855 H,
COS  + (s @ 1+ putgoe
F=uN
9.2.27 F =mog/n, a=g(m—mgy)/m
9.2.28 a) F = mlatg)
cos o — pusin
COS & + (4 SIn &
F — — Fsi t*
0.2.20 o Leosa—plmg = Fsina) o o g 00
m 2
T
9.2.30 ¢— L Umtm)
a(2my + mo)
— (M F
9.2.31 a =" ”5\(4 +m)g ~1wm/c? ay= — — fag & 15 m/c?
M _
P m(M +m)(u2 — p)g _ 6 1
M
9.2.32 3 ¢ cona
2. = arc
& mg/F — sin«
v10 F
9233 S=Y— . — . £2~395u
2 m
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9.2.34 F > g\/(M —m)* + k2 (M +m)*

2

(Y
9.2.35 u = 0
: 290 (1 +m/M)
9.2.36 CL:M7 :M) R:M
T

9.2.37 My= — M

2T F_7
9.2.40 T = — 2 (1 4 k)(g + a) upu kmyg < mag; T = my(g + a) upu

mi + mg

kmig > mag

9.2.41 m=0,5kKr

— _ FT 2 FT
0.2.42 = M9 "l gy e o Pmeg T i) gy
ma e my + my
—m)g—F
9.243 a = (m = m1)g , T = o (2mag — F),
m my =+ Mma mi + me
2 mi + mg( mig -+ )
2T _
9.2.44 a=——"——g =269 M/c?, manpasieno ssepx; Ny = T <—m1 ma ) _
M+ My my + mo
200 H

9.2.45 a=35wm/c*, T~1,1-10°H

mg T:2M(M+m)g P 2Mmyg R_4M(M+m)g

9.247 a = ————, 7 = — —
2M +m 2M +m 2M +m 2M +m
mi1 — Mo 4m1m2

9.248 a1 =——(g+ay), F=——(g+a

1 m1+m2(9 0) m1+m2(9 o)

9.2.49 F = (m1 + mg)ag + 2umog ~ 24,5 H

9.2.50 F =(M+m)g/2+ 2mgu =245 H

l
9.2.51 7 = \/—.m —05¢

g mp— My
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9.2.52 a=1,4wm/c?

_ 2
0.2.53 Am =17 6o,
mi + my
(M —m)ly + 2ml
9.2.54 [, = =14
! M+m o
2Mm
9.255 F=———-9g=09H
oM+m 4T

9.2.56 I'=3H

9.2.57 F = ﬁm(l + p)g pu p < @, F =\2mog upn pu > 2
mi + Mo my my
9.2.58 my = — +2m1 — 2kr

9.2.59 F = Mg/10 =500 H

M 2
9.2.60 u:—<1—9>——a:0,1

2m g g
__hamg 2 . 2
9.261 T = P v/ a* + g+ g — a) Upu IpoCKaJIb3bIBAHUU I'PYy3a 110
mi mo

crony; T = mgy/a? + g2 1pu OTCYTCTBUN IPOCKAJIL3LIBAHNIS
9.2.62 a=gsina, N =mgcosa

9.2.63 a = m_MSinO‘% T mM (1 + sin «)
m+ M

N=M
o g, g cos a

T
9.2.64 F = mg(1l + sina) cos (Z — %) ~ 1,3 H

mM (sin a + sin )
M +m

M sina — msin 3

9.2.65 a =
¢ M+ m

g, T =

Ny = Mgcosa, N, =mgcospf
9.2.66 a; = 9,8 m/c?, ay = 4,9 m/c?

mgtg
M +mtg?a’

9.2.67 ay, = Ger = Qxntg Qv
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mg sin 2«

9.2.68 a = —
2(M + msin® a)

9.2.69 a=0u F,, = mgsina npu tga < p,

a=g(sina — pcosa), Fyp, = pmgcosa npn tga > p

3
9.2.70 —tga

5

v3 Yo
9.2.71 S = - , T = -
2¢(sin o + 1 cos ) g(sina + pcos )
)
To —
gv/sin? a — p2 cos? a

9.2.72 t = 2vsin o

g(sin® oo — p2 cos? @)

9.2.73 a = pugcosa — gsina

9.2.74 F = mg+/p? cos? a — sin’

ma .
9.2.75 I'pys m; JBMXKeTCA BBEpPX MPU —— > Sin & + [4 COS @,
mi

mo .
BHU3 IIpU —— < sino — M COS &,
ma

. mao .
IMOKOUTCH NPU SIN (v — (1 COS ¥ L — < st + 4 COoS «
ma

9.2.76 R =-m3

9.2.77 N=H2— M

mg cos a = 0,686 H
9.2.78 a; = gsina — pygcosa = 3,7 m/c?

as = gsina + mmgcosa — 42 (1 + @gcos oz) = 1,8 m/c?
ma ma

: m
SIn & + f4]— COS (¥
02 = 0,43

M2 = m
<1 + —1> COS (v
ma
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w—tga

9.2.79 a > g—m—
1+ ptga

9.2.80 o> g8

> 92— utga <1
9 iga’ 18O

9.2.81 a; =gsina —acosa, N =m(asina + gcosa)

9.2.82 N=m(g+a)cosa=12H

0.2.83 V.  — mg(sinaﬁ—,ucos )

9.2.84 a = g(sin3 —tgacosB) = g(2 — v3) ~ 2,63 m/c?

~ 22,3 M/c

1 2h 1

9.2.85 7= — :
sinal g 1—tgfctga

2
9.2.86 F, = F (—gsina _ 1) — 90 H
a

9.2.87 R=mgy\/1+ p?cosa npu u < tga; R=mgupu pu > tga

9.2.88 F = mgy/p?cos? o —sin® o ~ 3,43 H

9.2.89 a > #g = 10,6 m/c?. Ecim ptga > 1, Teno e 6yaeT CKOIL3UTE
—HigQ
pu JIF0O0M YCKOPEHHH.

9.2.90 a = g(pcosa — sin «)

mao

9.291 p= ‘tgcy —
M1 COS (v

9.2.92 g =a+arctgpu
9.293 P =m(g—a), Pob=m(g+a), Ps=m(a—g)

n ng _
9.2.94 I, = mw?’R~08H, w= 27’[@, Wmax = R ~22c!

=y

9

9.2.95 v — /I
Y 2
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9.2.96 @:\/ pttea
V) n(l— ptga)

_gtga

9.2.97 R="2
w

) g
9.2.98 cosa = m npu ﬁ < 1, a=20 npu
_ w*R+gtga
g —w?Rtga

9.2.99 u

9.2.100 « = arccos ﬁ = arccos 5 = 60°

/129
9.2.101 w=4/-2Z=5c¢c!
w R C
2

L
9.2.102 N=mg(1+-———]=9H
o (1 )

w?R

2 1,

9.2.103 a = arccosi npn g < w?l, a=0pu g > w*

w2l

l
9.2.104 T =2m, /| 2% ~ 9¢
g—CL

9.2.105 F = mgVb

9.2.106 F = my/w'?sin> o+ g2 ~ 51 H
9.2.107 F = mw?L

9.2.108 F = mgcosa — mw?Rsina

9.2.109 F = my/¢2+ w'?sin’a ~ 1,01 H
9.2.110 Iy = (1 — mw?/k)R

4 2
9.2.111 T =m <g+%) —65H

kly — kl
9.2.112 0 —"HMY . < Ko+ pmg npu w < vVkm,

~ ~
k — mw? k — mw?

— kl
xzwkonpmw>vkm

mw? —
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V4
9.2.113 T =m g2+ﬁ=1H

9.2.114 R — 39 ~ 26 cu
m2v2(18 + m/3)
ey ko
9.2.115 k =
k1 + ko
9.2.116 k = k; + ks
F F F
92117 g = ——— " 4L -
k(my + mo) my + ma ma(my + my)
\/Qm g
9.2.118 t = /=~ <_ _ 1)
k \a
9.2.120 A > (M + m)%
9.2.121 A > M
(M +m)
9.2.122 A/l > k - g
9.2.126 Mo = mlal/ag
R2
9.2.128 M = L5 ~ 6. 102 kr
G
AR
9.2.129 P,=mg, P,=m (g _ ”T )

9.2.130 1

T, (Ru/Rs)°
92131 — =4/ —— 2 ~ 1.1
1, MM/M3 ’

9 R3 1/2
9.2.132 V = ?” (E) ~ 3,56 K /c



191 OTBETH (9 KJIACC)

R,
9.2.133 Uy~ +/gR; ~8xum/c, T =27 —N5027c¢:¢14q

~57KM/C T— \/

2
0.2.134 v— |95 S Ay
op6
T2 2
9.2.135 Ryys = ’ 94T[R3 ~ 42626 KM
MB T2 1/3
2.1 » = R, 1
9.2.136 R,=R (M3 T32>
GMm [ 8 1
92137 F=——|—— ———
7 (d2 (d—R/2)2>
9.2.138 T =2 &zl,élq
g
9.2.139 h _ M (L 2h = 56
e a1 — MJI R3 3 = M

9.2.140 T =2m
\/G(m1 + mg)

R?)
0.2.141 T = dm\| =
9.2.142 R={ gj;g?
9.2.143 p = :Zf;j
9.2.144 T = \/Gp(1 _32/100%) ~4.34-10%c ~ 124

h R
9.2.145 T =2 1+ —
”( *R) \/g<1+h/R>2

9.2.146 - /&
(%) aq
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v T
9.2.147 U_; _ 2 Tj
a3/?
9.2.148 T = 2— M
2R, v, R,

1
9.2.149 T =A4~n , — = — = =
g Un Rr 3

_|_

9 3\1/2 ) 3/2
9.2.150 + — - () (BEENT Loy
2R, \ ¢ 2R
90° — «
9.2.151 h = Rsi = i l=—R
sina, e = sina, TRE
9.3.1 Ap=+2mwR
9.3.2 Ap =mgt
9.3.3 7= L
Ky
Fyt
9.34 v =vy+ —
2m
2
9.3.5 t =,/
tg a
9.3.6 p=10«kr-m/c
2
9.3.7 h=-L
8m?2g
9.3.8 B 0,9 pas
5) 5
9-3.9 a) u2 — U\/g, 6) u2 — %7 B) u2 — 7,0
9.310 F= 2~ 15H, 7 =60c
T

9.3.11 F=mv/T

9.3.12 S = muy/a
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9.3.13 13,4 m/c

3
9.3.14 ipg%?

9.3.15 CKopocTb GOJIBIIEro mAapuKa B v/2 pas GoJiblie

9.3.16 Jlonka BepHeTcda B Ty »Ke TOUKY, B KOTOPOIl OHa HAXOIMIACh JI0 HadaJIa
JIBUZKEHTS

9.3.17 F., = Ap/7 nsa Beex caydaes. a) Ap = 2mwv; 6) Ap = mu;
B) Ap = 2musin «

9.3.18 u~0,5m/c
9.3.19 u~1wm/c
9.3.20 u~ 1,6 m/c

100) -4 —-20-6 280
( )80 M/C:EM/C:3,5M/C

9.3.23 V =

9.3.24 u~0,1wm/c
9.3.25 u =~ 0,87 m/c
9.3.26 u~4wm/c

20,2 2,,2
9.3.27 vy = \/(m1 +ma)*v’ + mlvl; a = arctg&
meo (ml + mg)v
2 2
9.3.28 v3 = \/(mlvl) + (mave) ;o = arctg ke
ms miu1

9.3.29 M =2 «kr

6
9.3.30 tga — dai =2

vV (mav2)? + (m3vs)?

9.3.32 100 H
9.3.33 v=0,5m/c

(M + 2m)vy cosa — (M + m)v; cos
m cos 7y

9.3.34 uy =



OTBETHI (9 KJIACC)

194

Muvycosa — muo cos 3

9.3.35 u =
“ (M —m) cos «
9.3.36 F F
X a — ; a1 =
(1+ut/MPM ' M—pt
M
2Mu®tg o <—+1>
9.3.37 S = =

mg

9.3.38 llenTp mMacc coBnajiaeT ¢ MEeHTPOM ITapuKa Maccoit 7 r

9.3.39 z¢ =0,7a, yc = 0,5a

2 V17
9.3.40 a) v, = L, 0) v. = £7 B) U, = Y
V2 3 3
mL
9.341 S =
M+m
9.3.42 t = /l/g
l2
9.3.43 h=hy+hy— L
Yo
mo —my \
9.3.44 a = (#> g
my -+ My
S
9.41 A= HTI2COY 50 T
COS (v + pSIn &
9.4.2 50 /Ix

943 =1+ pctga~ 1,03

9.4.4 v = /g0
M
945 A=M (1 + E) 1gS = 29,4 Jxx

9.4.6 B V2 pas

9.4.7 v=/gl/2=10Mm/c
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9.4.8 [ = arccos (2cosa — 1)

2R
9.49 v= \/vg + —(Fi(1 = cosa) — Fysina) = 10,8 m/c
m

9.4.11 a) vy =+/pugL, 6) v = /2ugl

9.4.12 v = +/2gh(1 — pctga)

94.13 h=

9.4.14 A = mgh + kmgl

9.4.15 « = arcsin ~ 17°

mgu
9.4.16 N =2mgvsina = 41 kBr
9.4.17 A = mgh + mgutsin«
9.4.18 N =mgv/2

9.4.19 E =mv?

9.4.20 p=tga/2

o mo — M
1+ mg+ M

9.4.22 2 29k
4. v = — _—
3\ 73

9.4.23 N=10H

9.4.21 a

5) 1
9.4.24 |A,,| =mgH — §ng — §NR =4 JIx

22 2
0.4.25 A:mw Eo_ 14+ mw /k2
2 (1 — mw?/k)
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mymow?1?

9426 F = ——
2(my + mo)

= 0,1 JIx
9.4.27 Tpax = vV Ekm +mg ~ 10° H

20H 2 o2kH
0 4.98 vm:\/g—w, v _mg [ 2KH
k k mg

9.4.29 x =2z, v=./9x

9.4.30 F = pg(my +ms/2)
v

9431 H=—"—
29R, — v}

R, ~ 2500 kM

9.4.32 v =+/2gR, ~ 11,3 xkm/c
9.5.13 u=05wm/c, £ =0,125]x, p=0,6«kr-m/c, Q=0,75 Ix

2mg m
9.5.15 max — ~ 7 max — -
x P g4/ p

2gh

9.5.16 u=,/———
! 14+m/M

9.5.17 u = +/2gH (1 +m/M)
9.5.19 h=2R/3
9.5.20 T = 3mg ~ 30 H

mH
9521 h=H — ——
M
mH
9.5.22 h=H —
M +m

9.5.24 ¢/ =4a =60 M

_ V/mPV2 4 mi (VF — 2gh)

m —ma

gl
9.5.26 Vp=,/——~11wm/c

9.5.25 V,

~ 30,6 m/c
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9.5.27 p= 1 ~ 447 k- /e
V14 16/a2 \f
9.5.28 V = /gh(2 — pctga) ~ 6,1 m/c
2gh
9.5.29 Ap = |my — ml\\/g ms — |
mo + My
9.5.30 V =mcosa 29h 2,7 cm/c
.. ~ M
M (M + mcos? «)
mo
9.5.31 V; = —\/2¢h = 40 m/c
my
2v2 2
9.5.32 [ = arccos [1— m 003204 ] ~ 60°
2(m+ M)~ gl
V2
9.5.33 = —tga~
L 1gh ga ~ 0,59
1—pct
9.5.34 h=H.— "% 033
1+ pctga
m m
9.5.35 Q= 2/(Vi—Va)- [Vi+ Ve — 2 (Vi —V3)| = 2820 Tl
Al
9.5.36 V = (M +m)k = 600 m/c
m
29R
9.5.37 V=my|—F—— ~ 11,9
m\/M(m+M) 9 ewfe
9.5.38 F — (1 ) 2 _ 3895 M
o (1+7) V2 = 3825 MIlx
2V} si 2F
0.5.39 (— 2vosina J2b o
g m
mM
9.5.40 Q = ———— - V2 = 568,2
©= S D) 2 Hox
m
9.5.41 V= Vi, [1+ 7 ~ 5,05 /e



OTBETHI (9 KJIACC) 198

9.5.42 S:4H,/i—1:121\4
mgH

9.5.43 AT = 6mg

Ah

= — .1073
R+ h— Ah 3,710

9.5.44 1

€2
9.5.45 A=myg (R — E) = 0,5 Ix

9.5.46 A=

= 0,1 JIx

9.5.47 Vi =V
! m+ M

MViVy

9.5.48 W =
2

=12 JIxx

9.5.49 0,6 kr

9.5.50 AN =mgV sina = 29,4 kBr

Ty—T
9.5.51 m=-—> "L ~17r
6g
9.5.52 Q = maygh - —2— " _ 139,102 JIx
mo + My

5
9.5.53 A= 1 mgl ~ 1,2 JIxx

2(m1 + m2)h2
72

9.5.54 @ = (m1 — ma)gh — = 92 Jxx

9.5.55 m

_ 100%M <V22 — Vi

+ ugL) ~ 23,8 K
nq 2

9.5.56 AU = gh(M —m) + ugh(H — h) = 55 kI

1 1
9.5.57 V =/2¢g/ (% — 5) = g ~ 1,58 m/c
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9.5.58 A=1; — 1 en

2V M
90550 A= 20 M 4y
L+ M/m k M

1+ h/R
90.5.60 o T VHE _

1—+/h/R
M
™m Cos o
L(N*+ N —2)
9.5.62 = 510
T 7 c
m2 0?2
90.5.63 1< 2.0 ~ 33
S 8gl
V2 my
9.5.64 V = /2 0 _ 19
9" \/m1+m22 29h+m1—|-m2 M/c
1 U%
9.5.65 a = arccos |1 — . - )~ 150
29 (1 + M/m)
M
9.5.66 A=A
VM +m
2 _ 2
0.5.67 h = Vmax — Mg /k
89
o568 7 - V(Vo—agr+2U)°+2ag(Vor —agr®/2) — (Vo — agr +2U) _
ag
1l4c
m2v}
9.5.69 F.— 160 kH
P 9MS b
m2
0570 F—(mot(—" 2\ s
( ) <(m +M)? ! > g

M 2
0571 mo M [ 98 () [ 2R\ oo
u \ Byt h
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9.5.73 v; =0, vy = v («0OMEH CKOPOCTSIMU» )
9.5.74 Mo — 3m1
9.5.75 B 5/3 pasza

(m1 — m2)v1 + 2m21)2 (m2 — ml)Ug + 2m11)1

9.5.76 v| = , Vh =
mi -+ Mo mi1 -+ Mo
RY:
0.5.77 Wy — 1arm2(t1 = v2)
2(mq + mo)
9.5.78 v—2u

9.5.79 v = \/(u — (vo + u) cos 2@)2 + ((vo + u) sin 2@)2 ~ 780 m/c

9.5.80 v = \/(u — (vp — u) cos 204)2 + ((vo — u) sin 204)2 ~ 720 m/c

9.5.81 /2

5
9.5.82 m,y = %

9.5.83 v, = v/V3, v =2v/V3

10 2
9.5.84 U = £ V1= T91 m/c, Uy = %

I - Vi ~ 354 m/c

9.5.85 v =v/V2~1,4m/c
9.5.86 u; = —v/5, uy = uz = 2v/3v/5

9.5.87 u = 25v/39

3P?
9.5.88 AW = —
16m
9.5.89 v = 0,78 m/c, cocraBisiolast CKOPOCTE(l MAPOB, COHAIIPABJIEHHAST CO
Mu u
CKOpPOCTBIO JIOCKU: v, = ——— = — = (0,5 M/c, cocTaB/dgionias CKOpocTeii
P A " M+2m 2 / P EEOP

u

Vv 1+4+2m/M

= 0,6 m/c

[1apoB, IePIeHIUKY/IIpHas CKOPOCTU JOCKU: Uy =
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m (‘/12 T ‘/22)

9.5.90 Q = ]

=5-1073 JIx

9.5.91 a = 2arcsin/n = 90°

9.5.92 Q =m (V1Vo — U}) =11 [Ix

W, 10w,
9.5.93 vy =24/ —2; Uy = ) ——
my MHe

9.6.5 I =mg/2, p=1/2

28

9.6.8 | — — 0,75 ™
— X
069 Ry— L= p _Fs
o Je A_ L 9 B — L
L—2 L
0.6.10 Ry— IL=2) p Mg
2s 2s

9.6.11 Qpoy = 45°

1
9.6.12 o > arcth—
7

1
9.6.15 po > — —2tga=0,5
M1

1 (
9.6.16 F= |-Lp— (1——)¢p,| Sg=0,025H

1 1
9.6.17 p=— (2 — —) po = 0,55 - 103 xr/m?
a

«Q
mi1 — Mo
9.6.18 tga =
\/g'(m1+m2)
9.6.19 L 0,577
.6. a=—~0,
V3
tga —

9.6.20 F =mg 6 H

ptga+ 1
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ml/2 — (m+m)l

9.6.21 F = |my+ 1 g=38>H
— U
9.6.22 = =0,2
= Rsina ’
1
9.6.23 (= he _ -

7n2+-2a(nu,—-nm) 3

9.6.24 Ha ocu cummerpun, A = R/6 ot nenTpa

7ta

9.6.25 Ha ocu cummerpun, Ha paccrosaun A = m

CJiIEBa OT LIEHTpPa

KBaJlpara

9.6.27 tga = a?/b* ~ 14°

- F
9.6.29 M = =21
g
9.6.30 T sin - sin «v
V. =m ¢ —— = m - -
! J sina+ 8 7 J sina + (3’
9.6.31 u>tg%
mg+/h(2R — h)
9.6.32 F' >
R—h
l—1y
9.6.33 N=mg-tga- =10H

9.6.34 F =mgv3=1188H

2
9.6.35 = Ly/1— (@) — 16 M
oF

0.6.36 11> cos o — sin «

2sin «

9.6.37 o = arctg0,5

9.6.38 o = 2arcsin mo_ 60°
m

m(H —{)

9.6.39 M >
2H
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9.6.40 H =2rctga

0641 T— IR mylt
J+ R} - R JU+ R} - R
1 2 2 .
9.6.44 NA:§mg, NC:§mgcosoz, FTp:§mgsmoz, a = arctg i
9.6.45 1 > m—,wso‘z(w
14 2sin” «
Bh?
R{1l————
9.6.46 i ( CAR) _04H, rme =" =075
<O, = , , FrH = — = ,
V2 —4R? Pr
1 H . 5
9.6.48 N = Mg gcosa— —sino ~ 4,18 -10° H
2(pangV — psgV/2 4
9.6.49 g:1—|— (Pasg pg/)%1,5; rie V = —mR3
x Mg 3
9.6.50 o =45°

9.6.51 F =mg 5

t2
9.6.52 F=mgy/1+ci&%11H

9.6.61 250/24

«

Ly <1 H . )2
sin“ o + —COSCY—FfSlDOé

9.6.62 90 H

9.6.63 11 — 0,27

9.7.1 Vpin = V4gl

9.7.2 vy, = V59l

9.7.3 T(p) =mg(3cose — 2cos pg)

v? m?

974 S=——
249 M?
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mu
V2098
9.7.6 0 /Ix

9.7.5 M = =75 Kr

252

9.7.7 Fyp = %\/752 . \/
g

9.7.8 v = \/29 (h—pVS? —h?), F

_mg

(lh— /5% 1)

< (h — pV/'S? — h?)

m+ M
m

9.7.9 v,

\/1122gh(

t
9.7.10 « = arctg (g_> ~ 60°
v

maga 1
EooV2+1
P=9mg=9H

9.7.11 Alpax =

9.7.12

9.7.13

9.7.14

9.7.15

9.7.16 M > ~ 200 r

m
v [2h

(25 )

(mv — M+/2gx sin 04)2

9.7.17 S -
2(M +m)” gsina

pgV

9.718 a = ————
2mq — pV

a ~ 1,8 m/c?

- mg(p — po)

9.719 T =
P COS v

T

m + M)?

2
- +29(H — h)

~ 4,14 cm

3
a=g\/9u?+4=205nm/c? Oz:arctg?uzBo

~ 0,53 M
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0700 F— "9
o ~ U(m+ M)
H m? )
9.7.21 F=gM+m)(1+=>——"
o ) ( 0 (M +m)?
AE
9.7.22 m=——"_
(v1 — o)
9.7.23 2L M
723 1=— —
Vo m?
2 _
0.7.24 o= LT 2M(L=n/100%) o,
g5?
9.7.25 m = (M — Shps) - —4— = 60,3 ¢
P1 — P2
9.7.26 FF=8mg=08H
1 2
90727 § =218 %W g4
16 g
9.7.28 m = M- — 10
. = Ah = KT’
mi1mso
9.7.29 L=(0+V,, |— 2
0\//4:(m1 + my)
T
0.7.30 (= UMM 01y,
myms (21v)
9.7.32 222 (14 3)
29
uM L
9.7.33 m =
T o
202 i
0.7.34 AR = 20SmOCsH 6oy
gsin «
U2
9.7.35 R=—2— —2L(u+tga)~03wm

g cos o

1
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9.7.36 I — 2vg sin 2
g
2,2 .2
9.7.37 ML _ I T 3
ma 2gtvo\/§
H MY
9.7.38 R=— |1+ (-)]
2 m
m
9.7.39 =
2 m+ M
2R 2,,2
90.7.40 h=—"t4 "0
3 3¢g(M+m)
2 2
9.7.42 §— 222 Y _ (15,
225 pug
2/2gH - si
9.7.43 T = 2Y97 A
g
9.7.44 = AE
g\ H— =
2 sin 2«
2 7
9.7.45 p= w = 2p1 = 2100 Ko/t
3 P
9.7.46 = — . —
- 42 gl
9.7.47 2\/h(H — h) —d < { < 2\/h(H — h)
2A — ka?
9748 m=———=5r
2gh
R 2
9.7.49 h = 4+ — ~0,18 M
3 3¢
muy
9.7.50 M. = —m = 50
Vagt T
9.7.52 m = ﬁ = 2,5 KT

39
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(1 — 1
9.7.53 [ = arctg % = arctgﬁ = 30°
2gh
9.7.54 W, = —9%  _ 95 NIk
mi + ms
M (1
9.7.55 V= \/QMgL [— <— — a) +1-— oz] =1wm/c
m \ 2
msin o
9.7.56 sinf =
sin.f m + M ctg? o
2
(M\/QQK(I — cosar) + m(vg — v1)> -
9.7.57 =1- = —
cos 290 M2 9
M?v?
9.7.58 Wpy=—2_~ 179
2(M +m) Hox
Am vt
9.7.59 v =— - — =12
VL= M/c
s
— —cos
9.7.60 m=M- -3 ~30r
3cosa — 2
9.7.61
K _
9.7.62 m < = 1,8 Kkr
1—2u
9.7.63 v=2 39¢
5
9.7.64 29 g )2
7.64 a= =2M
m+ M
2
v
9.7.65 R =
g+ P/m
(T —
0.7.66 h="T="9) 156y
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3h— R RF
9.7.67 H = -+ =245 M
2 2mg
1
9.7.68 ctgax = ———= ~ 0,57; a = arcctg 0,57 =~ 60°
mu}
— =1
2F
mM 5

9.7.70 hy=h—2 =27 M
X

2m2

9.7.71 Vpax = ————/2gR
mi + my
3L
9.7.72 v = \/2g <H - ZOSO‘>
Muvy — mu
9.7.73 Uy, = —]\2 — L= 20 m/c
m
9.7.74 Lyax = L+ vyy/ —
+ Vo 2]{2
gh
9.7.75 V.= 1/
39
h
9.7.76 V = -+/29(0 — h) ~ 1.33 u/c
o777 - dr—ctea)
w2(sin o + 1 cos av)
ja
9.7.78 a=— — 9 ~02 /2
m Sl &
MV
9.7.79 V = =16
M+m 7 ufe

9.7.80 a=g sinB—M Hpmugtgﬁsing, CL:OHpH,u}thsing
sin («/2) 2 2
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9.7.81 H =4h
F
0.7.82 ap= — LT _ 95,2
4 mq1mma
M +m
9.7.83 FF=2Mg— ~ 2,18 H
IV m/2
9784 F=—HF" _ _15H
14+ 2ucosa
pmg
9.7.85 F = ~09H
2(1 4 ptga)
2 in2 2
9.7.86 H =h+ gt&%
9.7.87 f~ 9 _o50H
8n
P C—puh
9.8.8 = , rje £ — JuimHa aBTOMOOW/IsA, [ — KOIMMUINEHT TPEeHUSsI
P, {4 uh

KOJIeC O JIOpory, h — BBICOTa IIEHTPa TSIKECTU aBTOMOOMJIS HaJI JIOPOTOit
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