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3HAKOMCTBO C YYEBHUKOM
[ns kaxaon TeMbl B y4ebHMKe C yHETOM XapakTepa maTepuana Ucrnonb3oBanach
onpefeneHHas nocnenoBaTernibHOCTb:

MoTuBaums. OnucaHne MHTEPECHbLIX CUTYaLMIA U SBNEHUN,
3aBepLuatoLLeecst BONpocamu.

6 PasbsicHeHue. [naBHoe co-

e > . [epxaHue ypoKa: OCHOBHbIE

o =TT e RS MOHATWS, NOSICHEHMS MO TEMe,
onpeaeneHus 1 npasuna.

UccnepoBaHue. Pa3- g e S il M Stk
NWYHbIE 3aAaHua, na- : -
6opaTtopHble paboTbl 1
OMbITbl, HaMpPaBeHHble
Ha BbISIBMEHWE NMPUYKH-
HO-CINeACTBEHHbIX CBSI-
3el nccnegyembix siB-
TNEHNN.

e—

MpumeHeHue no-
TNYyYeHHbIX 3Ha-
HUI. 3agaHusa unm
OnMbIThl, 3aKpenns-
toLme nonyyeH-
Hble 3HaHUS.

PeweHue 3agay. BaxHbie npu
U3y4YeHUN TeMbl.

Tp—" .

3HaeTe nu BbI?
MonesHas unHdopmaums,
CBsI3aHHas C TEMOW.

@ MpoekKT. MNpoeKTbl HOCAT aKcnepwu-
MeHTanbHbI xapaktep. [Ansa nx
BbIMOMTHEHUSI MOTYT 6bIThb
MCMonb30BaHbl PasnuyHble
NCTOYHMKM.

!
”

o o KnioueBsble criosa. Hosble

MOHATUA U TEPMUHbI.

o—

Yro BbI y3Hanu?
O606LeHne
HOBOW MHOP-
Mauum ¢ ucnonb-
30BaHWEM KItove-
BbIX CMOB.

O6o06warowme 3agaHus. Bon-
pOChI M 3ajaHUA MO KaxaoMy
pasgeny.

o

MpoBepbTe cBOM 3HaHUA. Bonpochk! 1 3agaHus,
HanpaBfeHHble Ha pa3BUTUE TBOPYECKMX
CMNocoBHOCTEW U OLLEHKY 3HAHWIA.



MEXAHUYECKOE
AOBVXEHWE

. OnucaHne mexaHn4ecKoro ABMXEHNUNA

. MpamonuHenHoe paBHOMepHoe
ABWXKeHne

. OTHOCUTENBHOCTb ABUXEHUS

. MpsmonuHenHoe nepeMeHHoe
ABUXeHue

. M'padpmnyeckoe onucaHne gBuxxeHUs

. PaBHOMepHOe aBwmkeHne no
OKPY>XHOCTU: Nepunop 1 yactoTta
BpaLLeHus

1.7. CKOpOCTb 1 yCKOpPEHMe npu

paBHOMEPHOM OBWXEHUN MO

OKPY>XHOCTU

» ObobOLwWwatoLme 3agaHmsa
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1.1. OMNCAHUE MEXAHUYECKOIO ABNXEHUA

B mporiuiom rojy Bl IpHOOPEIH ONpe/Ie/ICHHbIE 3HAHUS 0 MEXaHUYECKOM m
JBUKeHUU. Llenbro U3ydeHus: MEXaHUYECKOIrO JBMIKEHUS SIBIISIETCS OIl- ;
peleseHne OJI0KEeHNUs Tela B IPOCTPAHCTBE B JIOOOH MOMEHT BPEMEHH.

Hamnpumep, Ob1JI0 OITpeiesIeHo, YTO aCTPOHABT, KOTOPBII COBEPILIUT MOJIET m‘ ‘
Ha Mapc, MoxeT BepHyThcs Ha 3emutto uepe3 501 geHsb. e

e Kakoe ABIMKEHNE HA3BIBAETCI «MEXAHUUECKUM IBHKEHHEM»?
e C KaKMMHU BHJIAMHA MEXAHNYECKOTO IBHMYKEHHS BBl 3HAKOMBI?

MCCNEOOBAHWE-1. Kakoe aTto aoBmxeHue?

(2

Jlnackenn

10 Kenody MR I\“*q-._,_-/
pall

Ll |
\ o)
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Jlmikene

OﬁcyauTe pe3yJabTaThl: HpOBeI[I/ITC KJ'IaCCI/I(l)I/IKaIII/IIO MMPUBCICHHBIX BUJOB MEXAHUYECKOI'O
JBUKCHUA.

JUtst icciteIoBaHMsT MEXaHIMIECKOTO JBIDKEHHUS NCHIOJB3YIOTCS HECKOJIBKO TTOHSATHIH:
meJno omcyema, cucmema omcuema, MamepuaibHAas MoyYKd, Mpaekmopus, nymo, nepe-
Melyenue, NPOMENCYMOK 8peMeHl (Wi NPoCcmo 8pemsl), CKOpoCcs u Opyelle.

* Teno omcuema — 5mo meio, OMHOCUMENLHO KOMOPO2O U3YHACTNCS OBUNCEHUE.
Jnst onpeniesieHus MOJIOKEHUS Tela B IIPOCTPAHCTBE UCIIOIb3YETCsl CHCTEMa KOOp-
JIMHAT, CB3aHHAs C TEJIOM OTCYETa, U BpeMsl.

e Teno omcyema, cucmema KoopduHam, C6A3AHHAA C HUM, U npu60p, Usmep:ro-
WUl 8pemsl, Ha3vl8aIOMCs CUCHEMOI Omcyema.

[Ipr u3y4yeHUM ABMIKEHMS Tejla ONPEACICHHYIO POJIb MIPAIOT €ro pasmepbl.
OpnHako OBIBAIOT TaKWe CITydYad, KOTJa pa3Mepsl Tella He IPUHUMAIOT BO BHUMaHNE,
TO €CThb €T0 paCCMaTpUBAIOT KaK TOUYKY. HaHpI/IMep, pr UCCIICAOBAHUN ABUXCHUA
JIETSIIero camosera Ha BbicoTe 10 KM OT MOBEPXHOCTH 3€MJIM €T0 pacCMaTpUBAIOT
KaK TOYKY, TaK KaK pa3Mepsl caMojieTa BO MHOTO Pa3 MEHbIIIE PACCTOSHUS OT HETO
710 HaOJro1aTessl, HaXO/SIIIETOCs Ha TOBEPXHOCTH 3€MITH.
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» Teno, pazmepamu KOMopo2o 8 OAHHbIX YCIOBUAX MONCHO npeHebpeub, HA3bl-
8aemcs MamepuaibHoll MOYKou.

TpaekTopusi — 3TO JIMHKS, KOTOPYIO MaTepUalibHasi TOUKa OTIMCHIBACT MPH CBOEM
IBwkeHnH. Hampumep, cief, ocTaBisieMblil KOHYMKOM PYYKH BO BPEMs TBHIKEHHUS
no Oymare (a). [1o popme TpaekTOprH IBMKEHUSI OBIBAIOT NPAMOUHELHbLE T KPUBO-
JuHetHble.

o Ilymp — 2mo oauna mpaexmopuu Osudicenusi meid. VI3MepuB JJTUHBI TpacK-
TOPHH, BO BpeMsI IBUKECHUS TeJla, OT HAYaIbHOTO IMyHKTA 10 KOHEYHOTO, MOYKHO OI1-
PEeNeNuTh npotideHHblll nyms (WA IPOCTO NYMmb).

SIBASIACH CKAJSIPHOM MTOJIOKHUTEIIEHON BETMIMHOMN, Iy Th 0003HavYaeTcss OyKBOi /
uin s. [Iyte B cucteme CU u3mepsieTcst B mempax (m):

[[]=1wm @

o [lepemenjenue — 5mo HANPAasieHHvlll OMPE3OK Npsi-

MO, COCOUHAIOWUU HAUANLHYIO U KOHEYHVIO MOYKU mpa-
exmopuu osudxcenuss. Moaynb mnepeMerieHus: (4ucioBoe
3HaueHHe BEKTOPHOW BEIMYMHBI) — 3TO KpaTdaiiiiee pac-
CTOSIHHE MKy ABYMS TOUKaMH HCCIIEyEeMOI TPaeKTOpUHI
nBrxkeHus (0).

[lepemernienrne — BeKTOpHas BeTMYMHA U 0003HAYAETCS
OyKBOIi S CO 3HAYKOM BEKTOpA HaJl Hell. B cucreme eunu
CU u3mepsieTcs B mempax (m). [s]=1mn.

* Ilpomescymok epemenu, unu pems — 3mo npoooJ-
arcumenbHocmy 0gudicenus. Hampumep, aBToOyc Ha JOpOTY
u3 baky B CywmraiibiT 3aTpaunBaer 40 muH. Bpems o6o-
3HavaeTcst OykBoii ¢ 1 B cucreme enunnn CU nzmepsiercs B
ceKyHaax: [t/=Ic. Bpems Taxxe U3MepseTcs B MUHYTaX
(MuH) ¥ gacax (49): P e

I mun =60 c, 1y =60 mun = 3600 c. '

° CKOpOClnb —9mo e6ellUvUHAd, noKasvlearwasd nepemeuienue 6 eduHuuy BpEMEHU.
CxopocTs — BekTOpHas BennuymHa. OHa 00O3Ha4yaeTcs OyKBOM U CO 3HAYKOM
BEKTOpA HaJl Heii: 0. BEKTOp CKOPOCTH HAIpaBIIEH BJOJb MEPEMENIeHus Tena (B).
[Ipu BEIYHMCICHUSAX UCTIONB3YETCS MOAYJIb CKOPOCTH.

® CKOpOCI’l’lb — 9mMo 6ejluduHa, paeHasi OMHOWEHUIO NepeMeUeHUsl KO 6PpEMEHU,
3ampaveHHOMY HA cO8epuleHUe FMO20 NepeMeyeHUs.:

M
Enunnna usmepenus ckopoctu B cucteme CHU: 1=
c

N
H Im _ ] M
Ha IMPAKTUKE HUCIIOJIB3YIOTCA U APYTUC CAUHUILIBI UBMEPCHUSA CKOPOCTH!
lem  lxm  lem

lu  1aun’ 1c
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CxopocTh U3MepseTcs Ipy TOMOIIN an/I60pa Ha3bIBAEMOTro cnudomempom (T).

R
O Lomad>
ot 140 iﬁ
(=2 poemn e
E'—G' £ 18a—/
my  IHEEE

MpumeHeHHe NONyYEHHbIX 3HOHUH
MCCNEOOBAHMUE-2.

Brimmoaaure COOTBCTCTBYIOLIHUC Hp€06pa3OBaHI/IH JUTA pas3IMYHbIX CKOpOCTeﬁZ

CkopocTtb nenbpuHa:
7 e
=202 =20-1000 3.2

UJZI
c

—y
3600

W Cxopocts ymutku: V), =0, 002 m_[]E

CKOpOCTh camoJeTa:

36 km KM

—=72—.

10 u Y

y

L v, —1800— 18001000 _ 120,102 _ 5002
el 3600 ¢ 36¢ “
‘ Ckopoctb Kocmudeckoro kopadus: v, = 28800 e :I %4
y

Y70 BbI Y3HANH

Teno, OTHOCUTEIBHO KOTOPOIO M3Y4YaeTcsl JBH)KEHHE,
Ha3piBaeTcst _ . Temno, pasMepaMu KOTOPOTO B JTaHHBIX
YCIIOBUSIX MOXKHO TIpeHeOpedb, Ha3blBAeTCs .  — 9TO
JIMHUSA, IO KOTOPOH ABMXKETCS MaTepualibHas Touka. -
Ha TPAEKTOPUU JBWKEHUS — 3TO . [IpoMexyTok  3TO
MPOAOIIKUTENBHOCT COBEpIIaeMoro JBmkeHus. OTHoO-
HIEHUE NIEPEMEIIECHUS KO BPEMEHH, 3aTPAY€HHOMY Ha 3TO
nepemellieHue, HasbplBaeTcs__. HampaBieHHBIM OTpe3ok
HPSIMOM, COEIUHSIOUINI HAaYaJIbHYI0 U KOHEYHYIO TOUKH
TPAeKTOPUH JBIKCHNUS, HA3bIBACTCS

lpoBepte

KMHOYEBbLIE CNOBA
CkopocTb
MepemeweHue

Teno otcyeTta
TpaekTopus
MaTtepuanbHas Touka
Bpems

MyTtb

1. Kak MoxHO Ki1accuuIpoBaTh TPAaGKTOPHHU JBMKEHHS IO popme?

2. UYewm oTnmuuaeTcs NpoieHHbIN MyTh OT NepeMeleHHs ?
3. Tlo xakoii (hopMyJie BEIUMCIISICTCS CKOPOCTH?

4. AromoOuis 3a 10 munyT nporren paccrosiaue 20 kM. C Kakoil CKOPOCTBIO ABUTaJICs

aBTOMOOMIIB?

10



1.2. NPAAMOJIMHEMHOE PABHOMEPHOE ABUXEHUE

CrpunTep Bo BpeMs Oera 1o IpsiMOJIMHEH-
HOH JJOPOXKE Ha CTOMETPOBYIO IUCTAHIINIO
npoxoauT 60 M 3a Bpems, paBHOE 6 C.

e MO>XHO 7 CKa3aTb, YTO CIIPUHTEP
| mr00ble paBHBIC OTPE3KHU JAUCTAHIIUH
" Ipo0OeraeT ¢ OIMHAKOBOH CKOPOCTHIO?

mcmeH,
nmep — €noP

,Omuﬁcﬂ 8
KOpomKux

* Cnpu
cneuuaf””“py
npeodonetiit

MCCNEOOBAHWE-1. KakoBbl AgBMXeHMe CNOPTCMEeHa Mo TpaekTopum
M ero cKopocTtb?

XO)I HCCJIeA0BaHUSA: 1. BunmarensHO H3y4YUB PUCYHOK, ONPCACINTE HAa OCHOBAHHU ITOKa-
3aHUN CTPCJIIKM CCEKyHAOMEpAa IMPOMCKYTKU BPEMCHH, 3aTPAYCHHBLIC Ha IPOXOKICHUC
OTPE3KOB IyTH CIIOPTCMEHOM (a). 2. BeIumcianTe no HUKENPUBEICHHBIM (OpMYJIaM COOT-
BCTCTBYHOIIUEC CKOPOCTH IO U3BCCTHBIM 3HAUCHUAM HpOﬁﬂeHHBIX OTPE3KOB IIyTHU U BPCMCHHU,
3aTPA4YCHHOI'O HA 3TH IIYTH:

I3
=5

=5

L
VLI =—, Uy U3
4

-8 - -
0 A B

L

)
(Vg {,= 180m .= 180m {= 180m Tpaextopus

O6cynurte pesyastaThl: 1. Ilo kakoli Tpaekropuu OexuT croptcmeH? 2. Kakwme mpo-
MEXYTKHU BPEMEHH 1}, 12, {3 3aTpaunBAET CIIOPTCMEH COOTBETCTBEHHO Ha IIPOXOXKACHUE Ty TEM
11, 5, 13?7 3. C xakoif CKOpOCTHIO TIPoOeTaeT COPTCMEH KaXKIbIi paBHBIN 0Tpe3ok myTu? 4. C
KaKOi CKOPOCTBIO ITpo0eraeT CriopTcMeH y4acTok Tpaekropun A—B? 5. K kakoMy BeIBOY O
CKOPOCTH CIIOPTCMEHA MOKHO TPUHTH?

[To cxopocTH npsMOIMHEHHOE IBIKEHHE ObIBACT ABYX BHJOB: PAGHOMEPHOE U
nepemennoe. IIpamonuneiinblm pagHoOMePHBIM 0GUIHCCHUEM HA3bIBAENICS O8UdICE-
Hue mena no NPAMOIUHENHOU MPAeKmopuu ¢ NOCMOSHHOU CKOPOCMbIO 60 8PEMs
osudicenus. Hanpumep, eciin aBTOMOOWIIb, IBUTASICh MPSIMOJIMHEHHO PaBHOMEPHO,
npoiger myte 500 M 3a 20 cexyHI1, TO ero cKOpocTh OyaeT 25 m/c.
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DTO 3HAYMT, YTO ABTOMOOMIIB 33 KXKIyI0 1 CEKYH/y IPOXOIUT ITyTh, PABHBIHA 25 M.
To ecTb, eciu Teno 3a JOObIE PaBHBIE TIPOMEKYTKH BPEMEHH MPOXOIUT OJMHA-
KOBBIE ITyTH, 5TO 3HAYMT, YTO JABMKECHHE PABHOMEPHOE.

o Ilpu pasnomepnom O8UMCeHUU 3HAYEHUe U HANpAEleHue CKOPOCMmU He U3-
MEHSIOMCSl, MO eCmb 0CMAMCs NOCHOSHHBIMIL

D = const.

IIpotidennviii nymo npu nPAMOIUHELIHOM PAGHOMEDPHOM OBUNCEHULU PAGEH NPOU3-

sedenuio ckopocmu na epemsa: | = v- t.

anMeHeHMe NoANYyYeHHbLIX 3HAHWU
UMCCNEOOBAHWE-2. U3yuynm gBMKEHUE MbINbHbIX Ny3bIipen.
O6opynoBanue: neMoHcTpanronHas jJuHeika (100 cm), cexyH-
JIOMEp, CMECh MbUIA M TIHULEPUHA, TPYOKa AJIsI MPUTOTOBICHUS
MBUIBHBIX Iy3bIPEH, ITATHB, AEPKATEIb.

Xon uccaenoBanus: 1. [Ipukpenure TMHEHKY K IITaTHBY BEPTH-
KaJIbHO M PACIOJIOXKUTE TPYOKY C MBUIBHBIM PAacTBOPOM Y OT-
MeTkH JuHerkn B 100 cm. 2. BkimounB cekyHaoMep, U3MEpPhTe
MIPOMEXYTKH BPEMEHHU IPOXOXKICHHUSI MBUIBHBIMU ITy3BIPSIMHU
KaXJbIX 25 CM ¥ 3aHECHTE pe3yJIbTaThl B padbouuii suct. 3. Bbi-
YHUCIIUTE CKOPOCTh MaJCHHUS MBUIBHOTO TYy3bIps Ha PaBHBIX
Y4YacTKax MyTH.

O6cynute pe3yabTaTbl: 1. C Kakoil CKOPOCTBHIO MaJal MBLUIb-
HBIH ITy3bIPh Ha COOTBETCTBYIOIINX PaBHBIX y4acTKax MyTH?

2. MOXXHO W TIPH CPaBHEHHH CKOPOCTEH MBUTBHOTO ITy3BIPS - o
MIPUITH K BBIBOAY, UTO 3TO ABMXKEHHE paBHOMepHOE? [Touemy?

Y70 BbI Y3HANH

__ HasbIBaeTCs JIBMKEHUE Tela MO MPSIMOJIH-
HeifHoil TpaekTopun ¢ mocrosHHoii ckopo- — K/IKOYEBBIE C/IOBA
CTBIO BO BpeMs JIBMKeHHUs. IIpu TakoM IBU- ;aBHomepHoe npsimosnuHenHoe
KEHUHM __ CKOPOCTh HE M3MeHsieTcs. IIpoii- Ha'eHue 1 Hanpasnexue

— . Mpoun3BeaeHNI0 CKOPOCTM Ha BPEMSI
JIEHHBIH MyTh HPU NPSAMONMHEHHOM M DPaB-
HOMEPHOM JIBIDKCHHHU PaBeH .

MpoBeEpELe SO0

1. ABTOMOOWMIIB, COBepIIIast MPSIMOJIMHEHHOE PAaBHOMEPHOE JABIKCHHE, 32 30 MUHYT
MpOoXoaAnuT 72 KM. Berumcanre cKOpocTh aBTOMOOUIIS.

2. Kaxo# myTh pOXOIUT MOe3/1 MeTpo 3a | MUHYTY NpU cKopocTH ABrxkenus 108 km/gac?
3. Yro 03HAYAET BHIPAKEHHE U = CONSt?
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1.3. OTHOCUTEJIbHOCTb ABUXEHWUA

Ha3pI/IH, cayuiasa B J€PEBHIO, Ha6moz[ana OKPECTHOCTHU U3 OKHaA aBTOMOOMJIS. B)lpyl" OHa
C MHTEPECOM CIIpOCHJIa y OTHaA: «Hana, €CJIM CMOTPCTh Ha JOoMa U JACPEBbs, TO MbI
JABMIKCMCs, a €CJIM CMOTPCTh Ha aBTOMO6I/IJ'IL, TO MBI HEIOJBMKHEI. Tak MBI celdac
nBuraeMmcs nin Het?» — Ha 4to orer OTBCTUJI, YTO ABHMIKCHHUEC OTHOCHUTCIIBHO.

e [IpaBUIIbHO JTM OTBETHII OTEI] Ha BOIPOC?
e YT0 03HaYaET MOHATHE KOTHOCUTEILHOCTD IBIKECHUS?

MCCINEOOBAHWUE-1. OguHakoBbI Nn TpaekTopmun?

O0opynoBaHue: IEHTPOOEXKHAS MallWHA, JIMHEHWKa C pydyKoH, KapaHjam, Oymara (A4),
KJIEH.

Xoa uccieq0BaHusA:

1. IlpuknetiTe mucT OymMaru Ha JUCK MaIluHBL. PacmonoxnTe THHEHKY Y TOBEPXHOCTH TUCKA
U OJJHOBPEMEHHO ITyCTh OJIMH U3 BAIIUX JAPY3€l PABHOMEPHO BPAILAET JUCK.

2. He caBuras nuHe#Ky, moctapaiTech MPOBECTH POBHYIO JIMHUIO BJIOJL Hee (a).

(2]

OdbcyanTe pe3yJibTaThl:
1. Kakyo TpaeKTOpHIO PUCYET KapaHall OTHOCUTEIbHO IMHEUKH?
2. Kaky1o TpaekTopHIo pucyeT KapaHIall OTHOCHTEIBHO Bpalaromieiics oymaru?

OTHOCHTEJIBLHOCTH TPACKTOPHUH JABHKEHUsI. DTO O3HA4YaeT, 4To (hopMa Tpaek-
TOPHUH JBMKEHUS TeJla OTHOCUTEIBHO JPYTUX TEJ MOXKET paziudarhcs. Hanpumep,
B TMPOBEJCHHOM HCCIICIOBAHUU KapaHJall OTHOCUTEILHO IHMHEHKH COBepIlacT
MPSIMOJIMHEHHOE JIBHKCHHUE, @ OTHOCHUTEIILHO OyMaru JBFOKETCS 10 CHUPATbHON
TPACKTOPHH.

CxopocTh Tak:ke 0THOCUTeNbHA. Hanpumep, maccaxup JBUKYIIETOCs Moe3/1a
OTHOCHTENLHO KYIIe HEMOJBHKCH, OJIHAKO OTHOCUTEIHHO JKEJIE3HOOPOKHOTO TO-
JIOTHA, AEPEBbEB U JIOMOB HAXOAMTCS B JABMKEHUH. OObIUHO, 2080ps O CKOPOCHIU
08udicenUs meaa, Mbl NOOPA3yMesaem CKOPOCHb OMHOCUMENbHO NOBEPXHOCU 3eM-
qu. IHoTMa, u3yJast JIBIKCHHUE TEeNa, UCCICAYIOT €ro CKOPOCTh KaK OTHOCHUTEIHHO
MOBEPXHOCTH 3EMJIH, TaK U OTHOCHTEIBHO JAPYTUX JABMXKYIIUXCS TEI.

Hanpumep, riccienyem QBUKEHHE KaTepa Mo peke. B aToM cinydae paccMaTpu-
BaeTCsl CKOPOCTh KaTepa KaKk OTHOCUTEIBHO Oepera, Tak ¥ OTHOCHTEIBHO TCUCHUS
peku (0).
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Kak onpenessiercsi oTHocHTeIbHasi CKOPOCTh? OmpesenM OTHOCHUTENbHBIE
ckopocTH aBTomoOmiei (B). st Kakgoro aBTOMOOWIIS IOKa3aHbl CTPENIKOH
HaInpaBJICHUE U CKOPOCTh ABMKECHUS OTHOCUTEIILHO OBEPXHOCTH 3eMi. CKOpOCTb
[IEPBOI0 aBTOMOOMJISI OTHOCHUTEIIBHO MOBEPXHOCTH 3emii paBHa 60 km/4, a
CKOpPOCTb BTOPOI'o aBTOMO6I/IH}I B TOM K€ HaIIpaBJICHHUU OTHOCUTCJILHO ITOBECPXHOCTHU
3emsn paBaa 100 kM/4. B 3TOM ciiydae M3 Kypca MaTeMaTHKH Bbl 3HAaeTe, 4TO
CKOPOCTH BTOPOTO aBTOMOOMJISI OTHOCHUTENBHO TIEPBOTO aBTOMOOWIIS, BHIKYIIIHXCS
B OJIHOM HalpPaBJI€HHH, PABHA U, 1 = Uy — Uy,

—u, -0, =100°2 _60=M — 490"
1)2’1—1)2 1)1— 7 7 = . .

KM
I/ITB.K, CKOpPOCTb BTOPOI'0 aBTOMOOMJIS OTHOCUTEILHO NEpBOIr0 paBHA 40—:1 .

©

CKopocTh BTOPOrO aBTOMOOMJISI OTHOCHUTEIBHO TPETHEro, ABMXKYLIETOCS B
HPOTUBOIIOJIOKHOM HAIIPABICHHUH, ONIpeaesseTcs GopMyioit

Vg3 = Uy + U3, Upg3= U+ 3= 100"—;’ +80K—;" =180"—;”’ )
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NpumeHeHHe NONYHEHHbIX 3HAHUH
MCCINNEOOBAHUE-2.

OmnpenenuTe CKOPOCTH TIEPBOTO ABTOMOOMIISI OTHOCHTEBHO TPETHETo (CM. prc. Ha cTp. 14).
Oo6cyauTe pe3yJbTaThl:

1. KakoBa cKOpOCTb IEPBOrO0 aBTOMOOWJISI OTHOCHUTEIBHO IOBEPXHOCTH 3eMIIM U
TPEThEero aBTOMOOMIIs?

2. K xakoMy BBIBOZY O CKOPOCTH JBM)KEHHUS MOKHO ITPHHATH?

Y10 BbI Y3HANH
__ aTo pasHooOpasue ero ¢opm oTHocu-  K[HOYEBBLIE CMNOBA

TebHO APyrux Ten. OGBIYHO, TOBOPS O CKO-  OTHOCMTENbHO NOBEPXHOCTH 3eMnu
POCTH JIBIDKCHHS Texa, Mbl T0JpasymeBacM ~ OTHOCUTENLHOCTE CKOPOCTH
ckopocts . ToBops _ mojpasymesaercs ~— OTHOCUTENBHOCTL TPaekTopuM

CKOpPOCTb T€JIO, KaK OTHOCHUTECJIBbHO IMOBEPX-
HOCTHU 3eMJ'II/I, TaK U OTHOCUTCJIbHO APYTUX ABUKYIIUXCH TCII.

MPEEERETE EBEM S
1. Yro noxpazymeBaeTcs MO HOHATHEM «OTHOCHTEIBHOCTD TPACKTOPHU»?
2. Tloyemy roBOpPHUTCS, YTO IBIKEHHE OTHOCHTEIHHO?

3. Ilo kakoii popmyiie onpenensieTcss CKOPOCTh OJTHOTO TeJla OTHOCHTEIBHO JIPYToro IpH
BCTPEYHOM JIBUKCHUU?

4. Kak ompezensiercsi CKOPOCTb OJTHOTO TeJla OTHOCHTENILHO JIPYTroro MPH UX JBUKEHUU B
OJTHOM HarpaBJIeHUH?

YNPAXHEHUE - 1
1. Ha PUCYHKC IIPEACTABJICHA TPACKTOPHA ABUKCHUA TCJIa IPU IICPEMCIICHUHN U3 ITYHKTA M
B ITYHKT N. KaKOBLI, COOTBETCTBCHHO, HpOI\/'IZ[eHHBII‘/'I OyTb U IEPEMCILICHUC Tena?

1,8m

7,2m 9,0m

2. MOTOLHMKIT ABUXKETCSI CO CKOPOCThIO 108 KM/, aBTOOYC cO CKOpOCThIO 15 M/c, a moe3s co
ckopocTbto 1080 M/mMuH. CpaBHHTE STH CKOPOCTH.

3. Dckanarop B METpO, JBIKYIIMICS CO CKOPOCTBIO 75 cM/C, MOAHMMAET Maccaxupa 3a
1 munyty. KakoBa mymHa 3ckanaropa?

4. Jlpa moe3/ia JABMXKYTCSI HABCTPEUY JPYT Ipyry co ckopocThsimu 100 km/dac u 80 km/gac
COOTBETCTBEHHO. KakoBa CKOpOCTH MEpBOTO 1M0e3/1a OTHOCUTEIBHO BTOPOTo?
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1.4. NIPAAMOJIMHEMHOE NEPEMEHHOE ABMXXEHMUE

'° IMapmaroree ¢ nepesa s16J0K0 3a
IToe31 METPO HAYAN CBOE PaBHBIE IPOMEXKYTKH BPEMEHH
IBIDKEHHE OT cTaHmuu Sahil.  TPOXOIUT PA3HBIC Iy TH.
JIOCTUTHYB CTaHIIUK
Icarisohoar, moess

OCTaHOBHJICS. {
P IIpu ABIKEHNHE aBTOMOOMILS 11O
+ Sahil JIOpOTe €ro CKOPOCTh TO YMEHb-
IIAETCs, TO YBEINIMBACTCS BO
BpeMsi OOTOHA IPYTHX aBTOMO-
icarisahar ouen.

© MOJKHO JI1 C YBEPEHHOCTbIO
CKa3aTb, YTO PACCTOSTHHUE

e YT0 BB MOXKETE
MEX/ly 3TUMHU JIByMs CTaH- e UT0 MOXXHO CKa3aTh O CKO-

CKa3aTb O JBHXKCHHUU

a60Ka? poctu aBToMOOMIIST?

LUSIMU TIO€3]1 TIPOLIEIT C OJTHOM
U TOH 7K€ CKOPOCTHIO?

MUCCIIEOOBAHMUE-1. C kakoh CKOpPOCTbIO ABUXETCA Ternexka?
O0opyoBaHMe: TENIEXKKa, IUTACTUKOBBII CTakaH, OpycoK, JepeBsiHHas peiika (1 M),
noikparnieHHas Bona (0,5 J1), TUIaCTHIINH, TBO3/Tb.

Xon uccaenoBanus: 1. [TomecTuB 0MH KOHEIl JEpEBSIHHON peliku Ha
OpYCOK, COOPYJIUTE IUIOCKOCTh C HEOOJIbINUM HakJIOHOM. 2. [Ipu mo-
MOIIH IIACTHIIMHA 3aKPETUTE ITACTUKOBBIN CTAKAaHYMK Ha TEICKKE, a
3aTeM, UCTI0JIb30BaB T'BO3/Ib, IPOJICITAUTE OTBEPCTHE B IHE CTAKAHIHKA
CKBO3b TeNEXKY. 3. Harneiite B cTakaH BOJIBI U JOOCHTECH, YTOOBI OHA
BEITEKAJIA 10 KAIUISIM Yepe3 OIpe/iesiCHHbIC TPOMEKYTKH BPEMEHH.

4. TToMecTHB TENEKKY CO CTAKaHYMKOM B BEpPXHEH WacTH perku, oTmycTtute ee. OOpaTure
BHUMAaHHE Ha PACCTOSHUE MEXy MaJalONIMMHU KaTUIIMH TIPH ABIKCHUN TEISKKH TI0 peiKe.
O6cyauTe pe3yabTarhl: OQMHAKOBHI JIM PACCTOSIHUSA MEXKAY YIABIINMHU KaIUIIMHU BO BpPEMs
JIBIOKCHUS TEICKKNA? MOXKHO JIM CKa3aTh, YTO TEJIEXKKA JIBUKETCS PABHOMEPHO?

o [lepemennbim HA3bIBACMCA OBUMICEHIUE, NPU KOMOPOM 3d 0Oble PaBHbLE NPOMENCY-
MKU 8PEMEHU MeLOM COBEPUIAIOTCS PA3TUUHbIE NePeMeUeHUs.

JIBIKEHME Tejla U3 COCTOSHHS MOKOS MM BO BPeMsl TOPMOKEHHUS SIBJISIETCS IBU-
JKEHHEM C IIePEeMEeHHOI ckopocThio. Hanmpumep, crioptemen 3a 50 cexyHI IpoXoauT
paccrostaue B 400 MeTpoB. Ero ckopocTh mociie BEIYHCICHUS Oy IeT paBHa

v=8 =
C

MO>KHO JTH C yBEpPEHHOCTBIO CKa3aTh, YTO CIIOPTCMEH BCE PACCTOSHUE MTPoOeraeT
¢ nanHou ckopocThio? Koneuno, Het. CiopTcMeH, HaUMHas IBIKEHUE Ha CTapTe U3
COCTOSIHUSI TTOKOS1, YBEITMUMNBAET 3aTEM CBOIO CKOPOCTb U cTapaeTcs (PMHUIIMPOBATD
¢ HauOOJIbIICH CKOPOCTHIO.
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M
I/ITaK, CKOpPOCTb U = 8 E 03Ha4YacT, YTO CIIOPTCMCH 3a KaKAYI0 CCKYHIAY B CpPCII-

HEM IIPOXOJIUT paccTosiHue B 8 MeTpoB. [loaTOMy npu onurcanuu JBUXKEHUS C Iepe-
MEHHOW CKOPOCTBIO NCTIONB3YeTCs MTOHATHE CpedHell CKOPOCHIU:

o Cpeonssn cKOpoOCmb — 5Mo GeIUUUNHA, PAGHAS OMHOUWEHUIO 8CE20 NPOLLOEHHO20
menom nymu KO 8cemy 3ampadeHHomy Ha He2o epemeru. CpemHsisi CKOPOCTb, TaK JKe
KaK M MOCTOSIHHAS, BEIYUCIIICTCS 110 TOU K€ caMoil hopmy!ie:

Ucp:;:

TO€ Uep — CPEIOHSISE CKOPOCTD,  — BECh MPONACHHBIN MyTh, f — BpEMs, 3aTPAUCHHOE HA
BECh MPOUICHHBIN MyTh.
Jiis TOro, 4ToOBI OXapakTepr30BaTh U3MEHEHUE CKOPOCTH B IPSIMOJIMHEHHOM Tepe-
MEHHOM JIBHDKEHHH, UCTIONB3YeTCs (PU3NYUecKast BEJIMUKHA T10]] HA3BAHUEM JCKOPEHUE.
e Yckopenue — 5mo enuyuna, pasHas OMHOUWEHUIO U3MEeHeHUs1 CKOPOCHU K NPO-
MeACYMK) 8peMeHU, 3a KOMOPbll IMO UMEHeHUe NPOUOULILO:
. _U—T1

a=—:-7
t

Ilie @ — YCKOPEHHUE Tena, Uy — HayalbHas CKOPOCTh TeNa, U — KOHEYHask CKOPOCTh
Tena, t — BpeMs, B TeYEHHE KOTOPOTO IPOU30IILIO U3MEHEHUE CKOpocTH (D — Dy ).
M
VYckopenue — BeKTOpHas BenuuuHa u eaqununa B CHU 1 ¢
C

_[U—UO]_l%_lM
=== "1&

n pyumeHeHue NoONy4YeHHbLIX 3HaAHHUU

MCCINEOOBAHWE-2. Pemnre nanHbie 321244 M0 MPUBEIEHHOMY 00pa3iry.

1. JIBKyIIMIACS TIPSIMOJTMHEMHO BEJIOCHTIEUCT 32 | MUHYTY MPOXOAUT ImyTh B 0,9 KM, a 3aTeM B
teuenue 40 cexyn myth B 400 meTpoB. KakoBa cpeHsisi CKOPOCTh BEJIOCUTICANCTa Ha BCEM Ty TH?

Hano: CH: Pemenmue: Brruucnenue:
L=09km | 900 M Ve = %’ rie | — oGt myTh, b - 900 m +400m
ti=1mun | 60c . . ) P 60 c+40 ¢

1= 400 MPOIICHHBIN BEIOCUTICUCTOM: 1300w
=40 ¢ I=lhi+ls. 100¢ .
Ve — ? t —BpeMs, 3aTpaYeHHOE Ha BECh Otger: Vep= 7 3%

OyThb: = (] + L2
Cpensss CKOPOCTh BEJOCHITEINCTA!
L+,
Ucp_ E .

2. ABTOMOOHIIB MEPBYIO MOJIOBHHY IyTH nuHOM B 300 kM mpoexain 3a 3 daca, a oc-
TaJbHYIO YacTh — 3a 2 yaca. Beruuciante cpeiHIO CKOPOCTh aBTOMOOMIISI HA BCEM Iy TH.
3. AszepOaiimkanckuii craviep (OeryH Ha jiuHHBIC quctaHimu) Xaiie Moparumos B 2011
TOJly YCTaHOBIJI HOBBII pekop AsepOaiimkana, mpodexas auctannuio B 3000 m 3a 7 MuH
42 c. C kako# cpeiHell CKOPOCThIO OeKal CIOPTCMEH?

4. ABToOyc, HaunHas J1BIKeHHE (Uy=0) ¢ aBTOBOK3asa, 3a 10c Habupaer ckopocTs 20 M/C.
OmnpenenuTh yCKOpeHne aproodyca.
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YT0 BblI Y3HANH

__ OTO HABHWIKCHHE, IIpU KOTOPOM 3a J'IIO6LI€ PpaBHBIC
IMPOMCIKYTKH BPEMCHH COBCPIIAOTCA pPA3JIMYHBIC IIEPEME- g‘nloqEBblE C'HOBA
N CKopeHue
HICHUA. BCJ'II/I‘II/IHa, paBHAdg OTHOIICHUIO BCCTO NPOUACHHO- p
CpeaHsisi CKOpoCcTb

IO TEJIOM IIyTH KO BCEMY 3aTPavy€HHOMY Ha HErO BPEMEHH, MepemeHHOe ABWKEHUE
Ha3pIBa€TCSI__. __ DTO BEJIMYMHA, paBHas OTHOIICHUIO

M3MEHEHHUs CKOPOCTH K IPOMEXKYTKY BPEMEHH, 32 KOTOPBIM 3TO N3MEHEHHE TPOU3O0ILIO.

MpeBeEpELe

1. [To kakuM TPU3HAKAM OTJIMYACTCSI IEPEMCHHOE JIBUKCHUE OT PABHOMEPHOT0?

2. [Mouemy 1ipu IEPEMEHHOM JBIDKCHHH UCTIONB3YCETCsl (pr3MyecKas BeIHMUNHA, Ha3bIBacMast
Cpe/iHel CKOPOCThIO?

3. Kak MOXHO TpPOBEPUTH IMOKA3aHUC CIUAOMETpPa aBTOMOOWIIS, HCIIONB3Ys Yachl U
MOKa3aHMsI PACCTOSIHUSI HA yKA3aTesiX y Kpast Ioporu?

4. Yro Ttakoe yckopeHue?

1.5. TPA®UYECKOE ONMUCAHUE OBMXEHUA

YacTo MEeXaHHYECKOEe JBHKEHHE NPEICTaBIIOT IpadKaMK 3aBUCUMOCTH MEXKJY BEIH-
YMHAMH, XapaKTepPU3yIOIUMHU €To.

® Kak MOXHO Ipe/IcTaBUTh TPahUK CKOPOCTH PABHOMEPHOTO JIBYKCHUSA?
e Yem omimuarotcst rpadMKy 3aBUCHMOCTH CKOPOCTH ¥ IPOMJICHHOTO IIyTH OT BPEMEHH IIPH
PaBHOMEPHOM ABIKCHUN?

MCCNEOOBAHME-1.

Kak aBuxeTtcsa ackanatop?

O6opynoBanne: paboYMii TUCTOK (B KICTKY),

JIMHElKa, [IBETHOW KapaH/iall.

Xon uceie10BaHuA:

1. Permre 3a1auy: Aprd, HETOABIKHO CTOSIINH Ha 3C-
KaJlaTOpe METpO, MPOE3kKACT PACCTOSIHUE MEKILY
COCEHMMH CBETWJIBHUKAaMH 3a 4 cekyHzpl. Paccro-
STHUE MEXK]Ty IBYMS COCCITHUMH CBETHIIFHIKAMH PaBHO
3 merpam. OmpernenuTe, ¢ KakOd CKOPOCTBIO 3CKa-
Jatop momHrMaeT Apuda.

2. 3anuInuTe JaHHbIE B TAOJUILY U OIIPE/IENIMTE CKOPOCTh

HCKAIATOpa:

Otpesku npoitneHnoro mytH (s) | 0-3 m 3-6 m 6-9 M 9-12m 12-15™m
ITpomexyTku BpemenH (t) 0-4c¢ 4-8 c 8-12 ¢ 12-16 ¢ 16-20 ¢
Cxopocts (v = %) 0,75m/c | 0,75m/c | 0,75m/c | 0,75m/c | 0,75 m/c
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3. Tloctpoiite Tpaduke 3aBUCHMOCTU
CKOPOCTH W TIPOHACHHOTO IIyTH OT
BPEMEHHU COTJIACHO TAaOJWYHBIM JaH-

HBIM.
O0cynuTe pe3yJabTaThI:

1. Crenaiite BBIBOIBI O NBIKCHMM SCKa- w4 4
JIaTopa, POaHATM3UPOBAB TAONHILY, C KAKOH P 1
CKOPOCTBIO JIBUKETCSI AcKasatop? 0.5

o 0,257
2. Kakoii BBIBOJ MOKHO CJ€IaTh, HCXOIS L

4 B 12
n3 rpapuKoB?

IIpsiMonuHEliHOE pPABHOMEPHOE JIBUKEHHE MOYKHO
NPEACTAaBUTh HIDKECIEAYIOIUMHE TpaprKaMu:

1) rpaduk 3aBUCHMOCTH CKOPOCTH OT BpEMEHH
(KOpOTKO, epagux ckopocmb-epemsl);
2) rpaduK 3aBHCHMOCTH TIPOWJIEHHOTO MyTH OT Bpe-
MeHH (KOPOTKO, epapux nymu-epemst).
— I pagux ckopocmu npu pagHomMepHOM OGUIHCEHUU
npedcmasisgem cobol nNpAMYyI0 JUHUIO, NApai-
JIeNIbHYI0 OcU 8pemeHu (a).

— Ipaghux npoiidennozo nymu npu pasHOMepHOM
O0BUIICEHUU NPEeOCMABIsien COO0U NPAMYIO TUHUIO,
npoxoosuyyio yepes Hauano koopounam (0).

OmnpenesieHue NPOMIEHHOr0 IMMYTH HA OCHOBE Ipa-
(puka paBHOMEPHOT0 IBUKEHUS.

— Yucnennoe sHauenue niowjaou ¢ueypvl noo epa-
¢urxom cropocmu pasno npotioeHHoMy nymiu.

— Ipu pasromeprom 08udCeHUU NPOLIOEHHbIT NYMb —
9MO BETUYUHA, PABHAS NIOWAOU NPIMOY2OTbHUKA
co cmoporamu U u t noo epaghuxom ckopocmu (B).

OnpenesieHue NPOMIEHHOr0 IMYTH HA OCHOBE Ipa-
(puxa npssMoJIMHEHOTO MepeMeHHOr0 ABUKEeHU.

L i}
16 20 W&

| PO Sy A e
4 E 11 16 20

-

I

I_fzconst
0 t t —>
t
X
//0
Q,
0 T T T >
t
chonst
S=0v-t

i

o [IpotioenHblli nymsv npu 08UNCEHUU C NePEMEHHOU CKOPOCHbIO MAKICe PABEeH NJLO-
waou guzypuvl noo epagpuxom ckopocmu. [[iis e20 HaxoxHcoeHus HeodX0oUMo npose-

OeHue onepayuii, NPUGEOEHHbIX HUJICe:

— paznenuTh rpaduKd JOMaHBIX JIMHHHA CIO0KHOTO JBMKECHHMS HA OTACIbHBIC
yacTu OoJiee MpoCcThIX ABMKeHUH. Kak crenctsue, momydatorcss GUTypsl MOf
STUMH JIMHUSMH, TUIONIAJb KOTOPBIX MOYKHO JIETKO BBIYHCIHUTH (TPEYTOJIb-

HUKH, TPSIMOYTOJIBHUKH U TPAICLHN);

— BBIYMCJIUTH IIOIIAAb (I)I/Il"ypbl Ka)K,I[Oﬁ qacTu,

— IIPOIIEHHBIN Iy Th OYAET paBeH CyMMe BBIUMCIICHHBIX TUTOMAAeH GUryp.
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MNpumeHeHHe NONYHEHHbIX 3HAHWN

MCCINEOOBAHME-2. Brrunciire MpoiiIeHHBIH MTyTh M0 TpadyKaM ePEMEHHOTO IBHKCHY.

Jleraenme Ipapnk sapncuvocmn | Buuneicune npoilachnoro oy
CHOPOCTH OT BPEMEHI | HO OCHOBE rpadiika SABHCHMOCTH
CROPOCTH OT BPEMEHH
Croboannii cnyck v, h%
BCAOCHICANCTA € 0= 10 !
| 10,
pui (Ges spamening P
neaaneit),
0 i RS S
8 Le 6 e
TopmokcHHE aBTo- |, M, p, M
sobHI 10 1oanoi ;5 ”:
OCTAHOBEN,
i} = 1] =
12 te 12 t.e
Jpuaenne aprofyca | | u, u_%.
10 ChReayoumei e 12
DCTAHOBEHR, 12 |
L
i — . 0 -
4 B t.e 4 8 tec

Y70 BbI Y3HANH

OpY _ JBIDKECHHU HPEJCTaBIseT COOOH JIMHHIO,

MapajuleNbHYI0 OCH BPEMEHU.  MPU PABHOMEPHOM
JOBIKGHHU IIPEICTaBIseT COOOH NpSAMYIO JIMHHUIO,
MPOXOJSIIYIO Uepe3 Hayalo KOOPIHHAT.

MREEERETE CBOX

1. Onpe;[em/ITe Ha OCHOBaHHMU JAHHOT'O
I‘pa(i)I/IKa 3aBUCHUMOCTH HpOfIZ[CHHOI‘O IyTH OT

BpPEMEHU:!

a) Iy Th, TPOUJCHHBIN 3a 5 CEKYHT;

0) myTh, IpoiiieHHbIH 3a 20 CeKyHT;

B) CKOPOCTH JIBH)KCHUS;

I') mOCTpOiiTe rpaduK 3aBUCHMOCTH CKOPO-
CTH OT BPEMEHH Ha OCHOBAaHMU JJAHHOTO Tpa-

(uxa 3aBucH-
MOCTH HPOii-
JICHHOT'O ITyTH
OT BPEMEHH.

S, M

60 ‘
30
15

075 10 15

KMOYEBLIE CNOBA
Ipachmk nponpgeHHOro nyTn
Fpachmk ckopocTu
PaBHomMepHOe

2. Ompenienute Ha OCHOBAHUH JAHHOTO
rpaduka 3aBUCHMOCTH CKOPOCTH OT
BpPEMECHH:

a) Iy Th, IPOWICHHBIN 32 6 CeKyH]T;

0) myTh, IPOHACHHBIN 3a 12 ceKyH.I.

v, 1(‘:_“

A

30

20

10

0

36 9 12 tc




YNPAXHEHME - 2

1. Ha pucynke nansl rpahuKy 3aBUCMOCTH CKOPOCTH OT BpeMeHH st Bestocuneaucta (1)
n Morounkiucta (11). Kakoii myTs npoiaer Kaxaplii U3 HUX 3a 3 MUHYTHI?

M
U, |
24 |
12 I

60 120 180 240 t,c

2. B mapagoHckom Oere craiiep npoberaer 18 kM 3a lyac, cienyromue 13 kv — 3a 45 MuH,
a 3aximrountensHble 11 kM —3a 35 muH. KakoBa cpenusist CKopocTh cTaiiepa Ha MPOTSHKEHUH
Bcei MapadoHCKOi AuCTaHIMN?

3. Ha pucyHKke npejcTaBicHbl Ipad)uKy 3aBUCHMOCTH ITyTH OT BPEMEHH ISl TPEX TEIL.
CpaBHHUTE CKOPOCTH Tell.

4. CkopoCTh aBTOMOOWMIISI, JIBHKYIIETOCS C MOCTOSAHHBIM yckopenueM 0,5 M/c?, yBennuu-

Baercsi ¢ 72 km/4ac 10 108 km/gac. CKOJNBKO BpeMeHH ObLIO 3aTpaueHo aBTOMOOHJIEM Ha
HW3MEHEHHE CKOPOCTH?
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1.6. PABHOMEPHOE ABMXEHWE MO OKPY>KHOCTMU:
NeEPUOA U YACTOTA BPALLEHUA

B npuposie 1 TexHHUKE HapsAy C MPSIMOJMHEIHBIM JIBUKEHHEM BCTPEUACTCsl TAKKE U KPH-
BOJIMHCIHOC NIBMKCHUE. [IBH)KEHUE aBTOMOOMIIS Ha ITOBOPOTax (a), miaHet Bokpyr ColHia
(0), Mstua, OPOIIEHHOTO TOPU3OHTAIBLHO C ONPE/ICICHHON BBICOTHI (B), COBEPILIAIOTCS MO
KPHBOJIMHEHHOH TPaeKTOPHUH.

4

o o

e Kakylo TpaeKTOPHIO HMEET CaMoe IPOCTOEe KPUBOJIMHEHHOE JIBIKEHHE?
o [1o KaKoii TPaeKTOPHH COBEPIIAIOT ABMKCHHE TOUKH Ha BpallaoliemMcs kouece?

MCCNEOOBAHUE-1.

Mo kakow TpaekTOpUWN ABUXKETCS Teno?

O6opynoBanne: KarpoHoBast HUTH (uuHOU 30-40 cM),

KOPILYC IyCTOH PYYKH, TEHHUCHBIH MSYUK. (1
Xo/ uccae10BaHus:

1. 3aBs13aB y3esl HA OJJHOM M3 KOHIIOB HUTH, IPOIYCTHM
JIpyroil KOHell 4yepe3 KOpIyC IMyCTOM pydYKH M 3aKpernuM
Ha HUTH TEHHUCHBIA MSYHK. 1 .
2. IlycTh ouH U3 BalIMX JApYy3eH, B3AB KOPITYC PYUKH, MEI-

JIEHHO, HO PaBHOMEPHO BpaIlaeT MsUHK. BbI sxe oOpatnTe

BHIIMaHHE, 110 KaKOH TPACKTOPHH IBIDKETCS MUK (T). Q

3. O6cyauTe ¢ ApY3bsMH KapTHHY, HaOIIOJaeMyl0 NpU .
BpAIICHUH MSYHKA C OOJIBIION CKOPOCTHIO. ’
Oobcyanre pe3yJibTaThl: L :
1. Kakyro TpaekTOpHIO ONUCHIBAET BpAILAIOLIUHCA Ms- T
quK?

2. Yo BbI HaOMOJaeTe MPU BPALICHUH MSYMKA € OOJIBIION CKOPOCTHIO?

JIBM>KEHNE 110 OKPYKHOCTH SBIISIETCS] CAMBIM IIPOCTHIM KPUBOJIMHEHHBIM JIBUIKE-
HueM. Touku Ha BpamaroneMcs KoJiece WIN JUCKE JBUXKYTCS IO OKpYKHOCTH. Bo
BpeMsl JIBUIKEHHUS 110 OKPYKHOCTH MOJAYJb CKOPOCTU MOXKET U3MEHSTHCS, OJJHAKO
JUIL TIPOCTOTHI OyJIeT paccMaTpUBaTbCs IBIKEHHE C MOCTOSHHOH IO MOIYJIO
CKOPOCTBIO.

e Pagnomeproe 0gudicenue no OKPYICHOCHU — MO 0BUIICEHUE NO OKPYICHOCTU
€ NOCMOANHOU NO MOOYIIO CKOPOCTBIO: U = CONSL.

PaBHOMEpHOE IBM)KEHUE MO OKPYKHOCTH — 3TO MEPUOANYECKOE ABHIKEHHUE, TO
€CTb JIBUKEHHE, IOBTOPSIONIEECS YepE3 ONPEAEICHHBII TPOMEKYTOK BPEMEHHU.
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[Neproguyeckoe NBIKEHUE XapaKTePH3yeTCsl ABYMST GU3MUECKIMU BETNYHHAME
— NepUOOOM U YACMOMOU 8PAUEHUSL.

e Jlepuooom epauienusa HaA3bl8ACMCA 6PEM, 3AMPAYEHHOE MEI0M HA Co8ep-
uienue 00H020 NOJIHOZ0 000POMA NO OKPYIHCHOCHIU:

T=—,
N

rue 7 — nepuon BparieHus, N — KOJIM4ECTBO 000POTOB, ¢ — BPEMsl, 3aTPaueHHOE Ha
COBEpIIICHHE MOJHBIX 000poTOB. EMHHMIIA W3MEpEHHs IepHOjia BpAIICHHS B
cucreme eaunun CU — cexyroa:

[T] =1c.

Yro Takoe MOJHBbIH 000POT NPU ABMKEHHH TeJIa 110 OKPYKHOCTH?

[Tpu nBHOKEHUM Tela [0 OKPYKHOCTH, HAITPUMEP, MSIYUKA U3 TPOU3BOJILHOM TOY-
KH Ha OKPYXKHOCTHU (HAmpuMep, U3 TOUYKH A) OHO, COBEPIIUB OJMH 000POT, OMSTh
OKa)KETCs B TOM K€ CaMOM TOYKE, a 3TO 3HAYUT, YTO TEJIO COBEPIIHIIO OJUH TOTHBIN
o6opor (). Eciiu Ms4uK, NpoI0KUB CBOEC JBMIKCHUE, TPOUET Yepe3 TOUKy A 2,
3, ... pa3, TO 3TO 3HAYUT, YTO UM OBLIO COBEPIICHO 2, 3, ... MOJHBIX 00OPOTOB.

o Yacmomoii epawjeHus nazvleaemcs: (uU3UUecKas 6eIuYUNd, PAGHASL YUCTY
ROJHBIX 060POMOE Mea 3a eOUHUYY 8PEMEHLL.

: A
0 O¥H TOIHBII Q
000pOT TIpU IBHKCHUU
#

TeNna Mo OKPYKHOCTU e ’

bl
TSRS,
'
'

UYacrora BpaiieHus o0o3Havyaercs OykBoil n. [lyis ompeneieHus 4YacTOThI
BpallleHUus] HYXXHO pa3JIeJNTh KOJIMYECTBO OOOpOTOB Ha BpeMs, 3a KOTOpOe
COBEPIICHBI 3TH 000POTHI:

n=—.
t
Enuanma usmepenus 4actoTsl Bpamienus B cucteme eaquuun; CU
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NpumeHeHHe NONYHEHHbIX 3HAHUH

UCCIIEOOBAHMUE-2. OnpepgeneHue nepuoga M 4acToThbl BpalleHUs.
O0opynoBanye: TEHHUCHBIN MUK, CBA3aHHBIN C ITYCTBIM KOPITYCOM PYYKH, CEKyHAOMED.
Xoj ucciie10BaHusA:

1. I[TycTs ouH U3 BalMX ApY3eH, B3AB KOPIYC PYyUKH, MEJICHHO, HO PABHOMEPHO BpaIlaeT
MsTYHK. BBI 2ke Ipy NOMOIIU CEKYHJOMEPA U3MEPBTE BPEMS, 3aTPAUYCHHOE MSIUUKOM Ha OJIUH

TIOJTHBINA 000POT, 1 TOJTyYeHHBIH pe3yJIbTaT 3aHeCUTe B TaOIMIy paboyero JIMCTKA.
2. IloBTOpUTE OMBIT, U3MEPUB BPEMS, 3aTPAUYCHHOE MSUUKOM Ha 10 1 15 momHbIX BpalieHui.
3. Beraucnure Ha OCHOBE MOTYYEHHBIX PE3YIBTATOB MEPHOA M YACTOTY BPAIICHHS MAIHKA.

Homep | Yucno nosHeix 3aTpaueHHOE [epuon Yacrora
OIBITA | BpAIICHUA Bpems (C) BpareHus (c) Bpar eHI/IHl
C
1 Ni=1 t1= T= n;=
2 N>=10 th= T= n,=
3 Ns=15 t= Ts= n;=

OﬁcyunTe pe3yabTaThbl: MoxHO 11 B3 MOJIYUCHHBIX 3HAYCHHI NIEpUOA0B BpaAllICHUA M-

YrKa CACIaTh BBIBOJ O PaBHOMEPHOM JABMKEHHUU €T0 I10 Opr)KHOCTI/I?

Y70 BbI Y3HANH

Camoe NpOCTOE KPUBOJIMHEHHOE IBIKEHHE 3TO —.
Bpewms, 3aTpadeHHOE TEIOM Ha COBEpLICHHE OJHOTO
MOJIHOTO 000poTa, HasbiBaeTCss —. DU3NUECKasl BelH-
YWHA, paBHAs 4YHCIy OOOPOTOB Teia 3a CAMHHILY

BPEMCHH, HAa3bIBACTCA .

IpeBepse BHARWA
1. Kakas cBS3bp MEKIy EPHOIOM M YaCTOTOH BpameHUs?
2. Touka B Teuenue 2 MuHyT coBepmaeT 1200 momHEIX 000POTOB IPH PABHOMEPHOM
JBIKEHHH 110 OKPYKHOCTH. OTpeenTe epruoa M YacTOTY BPaLIeHHs TOUKH.

3. Beluncnute 4mcno NOJHBIX BPAIIEHUIT Tela 3a 8 CeKyH IIPH PAaBHOMEPHOM JIBIKCHUH

. 1
IO OKPYXKHOCTHU € 4aCTOTOU BpAILICHU 4 -,
C
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1.7. CKOPOCTb U YCKOPEHUE NMPU PABHOMEPHOM OBWXEHWUN
MO OKPY>XXKHOCTH

3aTouKa HOKA "o’
Ha BPAIIAOIIeMCs
TOYHJIBHOM KaMHE.

.--""-."Ih'“.:\L

Bpamenue xoiec fom
aBTOMOOMIIA, OyKCyIO- |~
IIETO B TPSI3H. —

e B xakoM HanpaBiIeHUH e []o KaKko#l TpaeKTOpUU U B KAKOM
JIETAT UCKPBI U3-TI0]] HOXKA HaIpPaBJICHUH JIBYKYTCSI
npu ero 3atouke? [Touemy? YaCTUYKH I'PSA3H, OTOPBABLINECS

OT IIOBEDXHOCTH KoJjieca?

UCCIIEOOBAHMUE-1. Kak HanpaBneHa CKOpPoCTb?
O0opy/noBaHue: IUIACTHKOBBIH 00pYY, TCHHHUCHBIN MSYHK.

1. PacriosnoxxuB 00pyd Ha TOBEPXHOCTH CTOJIA, TIOMECTUTE

BHYTPb HEro Ms4HK. e
2. He otpbiBast 00py4a OT HOBEPXHOCTH CTOJIa, IPUBEIUTE €TI0
B JIBIDKGHHE TaK, YTOOBI MSYMK, JBUIAsiCh 110 BHYTPEHHEH i :J
MIOBEPXHOCTH 00pyda, COBEpILIa KpyroBoe JIBIKEHHE (). ¥ _
3. Yepes ormpeieiecHHOE BpeMs PE3KO MOAHUMHUTE 00pyd U —
NPOHAOIIIOIAKTE HAIIPABJICHHE IIOJIETA MSYMKA B TOT MOMEHT

W3 TAHHOM TOUKH. ==

4. TloBropuTe OMBIT €IIe [Ba pa3a M 00a paza obOpaTute

BHMMaHHE Ha HallpaBJeHUE BEKTOpa CKOPOCTH, KaXKIIbIi pa3

MOAHUMAs 00pyY, KOT/Ia JBIKYIIHHACS MUK OyJIeT HAXOANUTHCS B Pa3HBIX TOUYKAX.

Xoa ucc/e10BaHus: a] — o
\'-\.

OobcyanTe pe3yJibTarT:

1. Kakoe HarpaBiieHHE CKOPOCTH MsI4a B JJAHHOW TOYKE Bbl HAOJOa€TE B MOMCHT IO THSATHUS
00pyua?

2. Kakyro THIIOTE3y MOXHO MPEIUIOKHUTh OTHOCHTCIIBHO HAIPABIICHHSI BEKTOpPA CKOPOCTH
Tea, IBIKYIIETOCS TI0 OKPYKHOCTH?

JIBYDKEHHE TI0 OKPYKHOCTH XapakTepH3yeTcs elie JABYMsl (GU3HUCCKUMU BEJH-
YUHAMU: JTUHEUHOU CKOPOCIbIO U YEHMPOCPEMUMENbHbIM YCKOPEHUEM.

[Ipu nBMWXEHUH IO OKPYKHOCTH JIUHEUHAS CKOPOCTb B KAXKION TOYKE TPACKTO-
pUH HaIpaBJieHa 110 KacaTeJIbHON K OKpyKHOCTH (0).

IIpu paenomeprom Osudicenuu no OKpys*cHocmu {5 ‘\Ex
YUCTEHHOE 3HAYeHUe TUHeHOU CKOPOCU 0Cmaemcs . e

NOCNOAHHBIM, 00HAKO HanpaejleHue Henpepole6Ho U3- a

q .
L ]

£ ' v

i - “'b\f
CKOPOCTH XapaKTepU3yeTCs LEHTPOCTPEMUTEIHLHBIM a -3
YCKOpeHHeM, KOTOPOe HaIpaBIeHO BJOIb paguyca K u\. a '

. — s

IIEHTPY OKPYKHOCTH (CM: 0). o
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Ot 4ero 3aBUCAT JIMHEHHAS CKOPOCTH U IIEHTPOCTPEMUTEIbHOE YCKOpeHue?
[TpernonoKum, 4To TEJNO ABHIKETCS PABHOMEPHO MO OKPYKHOCTH paguycoM R.

3a IpOMeKyTOK BPEeMEHH, paBHBIN Iepro Iy BparieHus (1 = T), TeJIO MPOXOINT IMyTh,

paBHBIN amuHe oKpyx)HOCTH [ = 2nR (rme m = 3,14). B aTom ciyyae Momynb Jn-

HEWHOM CKOPOCTU MOKHO ONPENENUTh TaK:
l 2nmR

VD= —= —
t T
o [Ipu 0sudiceHuu no OKPYIHCHOCHIU OAHHO20 PAOUYCA TUHEUHASL CKOPOCMb 00pAMHO

NPONOpYUOHAaNbHa nepuody epawjenus. llpuHSAB BO BHHUMAaHHE, YTO YacTOTa
1 -
BPAUICHHS /1=~ , MOXKHO 3aITHCaTh 3aBUCHMOCTh JIMHEHHOM CKOPOCTH OT 4acTOTHI

BpAITCHUS CIICTYIOIINM 00pa3oMm:
v = 27Rn.
o [Ipu OsudiceHuu no OKPYAICHOCIU OAHHO20 PAOUYCA TUHEUHAST CKOPOCHb NPSMO
NPONOPYUOHATILHA HACMOMme 8PALYEHUSL.
o [Ipu pasHomeprHom O08UINCEHUU NO OKPYICHOCHIU YEHMPOCTPEMUMETbHOE YCKOPEHUE
PABHO OMHOWEHUIO KEAOPAMA IUHEIHOU CKOPOCHIU K PAOUYCY OKDYICHOCIU.
a=—.
R
anMeHeHMe NoNy4YeHHbIX 3HAHUH
MCCNEOOBAHWE-2. Pemure 3a5a4u:

1. MatepuanbHasi TOUKa JABMKETCS PaBHOMEPHO IO OKPYXKHOCTU paguycoMm 2 cm. Ompe-
JIEJUTE MEPUOJI U YACTOTy BpallleHUs MaTepHAIbHOM TOYKHU, €CIIM €€ JIMHEHHasi CKOPOCTh

paBHa 15% (t=23).

Jlano: IIepeBon Pemenue: Brruucnenue:
R=2cm V=, T=..,
M _ =
v=15— T=..., n=...
(& n=
=3 OtBer:
T-72n-?

2. Teno coBepmiaeT paBHOMEpPHOE ABHXXEHHUE IO OKPY>KHOCTH IO

yacoBoil crpenke. C KakuM BEKTOPOM B TOdke M coBmamaeT

HarpasJIeHUE JIUHEHHON CKOpOCTH Tena? 2
A)1l
b)2
B)3
N4 4
5

3. Touka BpamaeTcs Mo OKPyKHOCTH pammycom 10 M co ckopoctsio 424 . Uemy pasHO
c

LEHTPOCTPEMHUTEIBHOE YCKOPEHHE 3TOH TOUKU?

A) 162L B) 0475 B) 42 )62t JI) 402
c c c c c
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YTO BblI Y3HANH

IIpu nBUXkEHUU Tena MO OKPYNKHOCTH __ Kaxk-
JIOW TOYKM TPAEKTOPHUM HAIPABIEHA MO Kaca-
TEIBHOU K OKPY>KHOCTH. BpIcTpoTa n3mMeHeHus
HaIpaBJICHUs IMHEHHONW CKOPOCTH XapaKTepH-
3yercsi , KOTOPOE HANpaBIIEHO K LIEHTPY OK-
PYKHOCTH.

KMIOYEBLIE CNOBA

LleHTpocTpeMutenbHoe yCcKkopeHue
JluHenHas ckopocTb

(NpeBeptLe BHARWA

1. OT KaKuX BeJIMYMH 3aBUCUT MOAYJIb JIMHEHHON CKOPOCTH PU PABHOMEPHOM ABIKCHUH
0 OKPY>KHOCTHU?

2. Or KaKkuxX BeJIMYMH 3aBUCUT MOJYJIb LIEHTPOCTPEMHUTEIBHOIO YCKOPEHUs HPU PAaBHO-
MEPHOM JIBHXKEHHU 10 OKPYKHOCTH?

3. Kak wusMeHHTCA MOIylb LEHTPOCTPEMUTEIBHOIO YCKOPEHUS IPH PaBHOMEPHOM
JIBIDKCHUH 110 OKPYKHOCTH, €CIIH PAANYC OKPYKHOCTH YBEIWINTH B 2 paza?

YNPAXHEHMUE - 3
1. PaBHOMEpHOE IBIKEHHE MO0 OKPY)KHOCTH HaunHaeTcs u3 Touku 1. Kakas gacte
Mepro/ia 3aTpadynBacTCs NPHU ABMKCHUN HA MyTH MEXAy ToukaMu 1 u 27

2. PaBHOMepHO Bpainasich, 6apadbaH cTupanbHON ManuHbl coepiiaeT 600 moJHBIX 000pOTOB
3a | munyTy. KakoBsl uacrora n nepuoj1 BpamieHus bapabana?

3. Ilepuon BpallleHHs TOYKU IPU PAaBHOMEPHOM JBHKEHUHU IO OKpPY>KHOCTH paBeH 10 ce-
KyH1aM. CKoJbKO 000pOTOB COBEpIaeT Touka 3a 1 gac?

4. Touka paBHOMEPHO BpAILIACTCS MO OKPYKHOCTU PAZMycOM 2 M CO CKOPOCTBIO 5 M/C.
Berancnure ee HEHTPOCTPEMUTENEHOE YCKOPEHHE.

5. YactoTa BpameHus Tena MpH PAaBHOMEPHOM JBIKCHHUH 110 OKPYKHOCTH PagIuycoM 4 M
1 N
paBHa 0,002 -. BpruuciuTe TUHEHHYIO CKOPOCTh Tena (1T = 3).
Cc
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OBOBIIAIOIINE 3ATAHMS

1. KakoBo HampaBiieHne BEKTOPOB CKOPOCTH M YCKOPEHHS Tela B
Touke N, ABMXKYIIETOCS 1O OKPY>KHOCTHU MPOTHUB YaCOBOU CTper-

Ku? B
a a v
ale oz 7] v IE
L
A) 5] B) ] )

2. 3a Kakoil MPOMEKYyTOK BPEMEHH KOCMHUYECKUI KOpadllb, IBMKYIIUICS CO CKO-

poctero 8 M mpoiiger myTh B 960 kM?
C

A)249 B)1u920mua B)2wvmua I') 12Mua J1) 12c

3. Teno, HaunHas ABMKEHHE U3 ITyHKTa M, BO3BpalaeTcs B TOT )K€ CaMbli ITyHKT
10 TPACKTOPHUH, IIPECTABICHHON Ha

e
pucynke. Ormnpenenure nepeMellieHue u i — 7
MyTh TOYKH. . I

A) nepemerienue — 0 M; myTb — 8§ M = l
b) mepememenne — 8 M; myTh — 8 M i l R Eifa Tty par sy
B) nepemerenune — 24 m; myTh — 24M M v 4w e L
I') nepememienne — 0 M; myTh — 24 M T I

) mepememenne — 24 M; myTh — 0 M —

4. IlpencraBieHHbIe HA PUCYHKE aBTOOYCHI IBUKYTCS MPSIMOIMHEIHO paBHOMEPHO.
KM KM

CkopocTtu aBTOOYCOB COOTBETCTBEHHO PaBHBI v, = 36 — H v, = 72 —.
Yy uy

C kaKol CKOPOCTBIO JIBUKETCS 2-i aBTOOYC OTHOCHTEJIBHO 1-T0 aBTOOYCa?
A) 722 B) 202 B) o8 T)362 o2
c c c C C

—

5. KakoB nepuo BpaieHus: CEKyHIHOM CTPENIKH 4acoB?
A)12c¢ B)60c B)24c Ilc [)30c
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CUIA

2.1. Cuna. PaBHogencTBytoLWwas cuna

2.2. NHepTHOCTL Tena. NepBbIn 3aKOH
HbtloToHa

2.3. Btopon 3akoH HbloTOHa

2.4. Tpetui 3akoH HbloTOHa

2.5. 3aKoH BCEMMPHOro TArOTEHMUS

2.6. Cuna TaxecTu

2.7. Cuna ynpyrocTtu. 3akoH Nyka

2.8. Bec

2.9. Cvna TpeHus

» Obobwatowme 3agaHus



2.1. CUNNA. PABHOOEUCTBYIOLLASA CUNA

OO0pariias BHUMaHHC Ha TIPOUCXOISIINE BOKPYT HAC SIBJICHHS, BbI HAOJIFOIaCTEe HAYAJIO0
JIBIDKEHUS WIM OCTAHOBKY Tella.

M HO‘-ICMy TEJIa HAYMHAIOT ABMKCHUE WIN ABWXKYIIUECS TEIa OCTaHABJIUBAIOTCSA?

UCCIJIEOOBAHMUE-1. KakoBa npuinHa uaMeHeHUs CKOpoCcTu Tena?
Oobopyoosanue: Be ONUHAKOBBIE TEJESKKH, MEIIOYEK, Ha- =5p
MTOJIHEHHBIHN [MECKOM, TOHKasl ynpyras Mj1acCTUHKa, HOKHUIIbI, 3] H_.. A
HUTb, TUTACTUIIUH. d—
Xon ucene10BaHUA:

I s5man: 1. YcraHoBuTe TeNeXKKy Ha crose. 2. TOJIKHYB Te- 0

JICKKY, IIPUBCIUTE €€ B IBIDKCHHE. @M
Oo6cyaute pesyabrarel: 1. [Touemy Tenexxka HaXOAUTCS B I
cocTostHAN TIoK0A? 2. UTo He0OXO0JMMO CeaTh JUIsl PUBE-

JICHUSI TEJIC)KKH B JBIDKEHHUE?

II >man: 3. PacmonoxuTe MEIIOYEK C TMECKOM Ha IMyTH

JIBIKCHUS TEJICKKH M HAOJI0JaiTe 3a IPOUCXOIAIINM SBJICHUEM ().

Oo6cyauTe pe3yJbTaThl: [loueMy IpHu CTOIKHOBEHUH TEIECKKH C MEIIOYKOM, HATIOJTHEHHBIM
MIECKOM, CKOPOCTh U3MEHACTCS TOJIBKO y TEIEHKKHU?

IIT 5man: 4. Ilpukpenure ynpyryro INIaCTHHKY K OHOH U3 TENEXEK U, COTHYB ee, IIepeBsi-
JKUTE€ HUTBIO. 5. BTOpyro Tenexky NpUABUHBTE BIUIOTHYIO K JAPYIOMY KOHIYy COTHYTOH
IUTACTUHKHU. POBHO Ha cepeliHE pacCTOSHUSA MEXIy TeNe)KKAMU YCTaHOBUTE OTMETKY W3
ractTuiimHa. Pa3pe3aB HUTh, HAOMIOMANTE 32 IPOUCXOIAINAM (0).

Oo6cyaute pesyabrarbl: 1. [Touemy BbIIpAMUBLIAACA IPU pa3pe3aHUU HUTHU IIIACTUHKA
IPUBOJUT 00€ TeneKKH B JiBrokeHne? 2. [1o xakoi nmpuduHe MPOUCXOANUT U3MEHEHHE CKO-
pocreit Temexex?

[Ipu BHeNIHEM BO3/IEWCTBUHU Ha TENEXKKY, HAXOAMIYIOCSA B IIOKOE, €€ CKOPOCTh
u3mMensiercs. [1pu pa3pe3aHuy HUTH Ha YIIPYTOH IJIACTUHKE MKy TEJICKKAMU OHH,
B3aMMOJICUCTBYS C 3TOH IUIACTHMHKOH, YCKOPSIFOTCSI B TIPOTHBOIIOJIOKHBIX HAIpas-
neHusix. Mtak, BEIBOJIBI M3 UCCIIEIOBAHUS MOYKHO CAENATh CIEAYIOIIHE:

1. Ecnu na meno He Oeticmgytom Opyaue meid, mo e20 CKOPOCHib He MEHAEMCS.

2. Ckopocmb mena uzmensiencst moabKo npu 030etcmaull Ha He2o Opyeux mei.

3. Heiicmsus écez0a 83aumHul. npu oeticmauu 00H020 mend HA Opy20e nepeoe
UCnbIMblEAEm MaAKoe e NPomusooelcmaue.

Kakasi BeJiuunHA XapaKTepu3yeT 3To JeicTBue?
Dusuueckas gerudUna, Xapaxkmepusylowas oeticmeue mei opye Ha Opyaa, HA3bl6d-
emcs CULol, m.e. CULA ABIAENC Mepoll 83aUMO0eticmeus mei.

Cuna, SBISSCH BEKTOPHOM BETMIHMHOM, 0003HaYaETCsT OYKBOM F. Bexmop cunvt
Xapaxkmepuszyemcs mouKol NPUIOHCeHUs, YUCTIeHHbIM 3HAYeHUEM U HANPAaBleHUeM.

* Bekmop cuvl s6151emcs HAnpaeieHHbIM OMPe3KOM, HA4dl0 KOMOPOo20 HAXO-
oumces 8 mouke NPUiONHCeHUs CUibl, OIUHA OMPE3KAd YUCIEHHO PABHA 3HAYEHUH)
CUTIbL, @ e20 HanpaesieHue yKazvleaem Hanpasietue 0eliucmaus cusl (8).

Enununa cunsl B CU Ha3zBana nviomonom (H), B uecTh aHINIHMIICKOTO YYEHOTO
HWcaaka Herotona: [F]/=1 H.
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[Mpubop [u1st N3MepeHHst CHITBI Ha3bIBAIOT OuHaMoMenpom (NO-TpedecKu dinamis 03Ha-
YaeT «CUIa», metreo — «U3Mepsito»). JIMHaMOMETpbl ObIBAIOT Pa3HBIMU: HA PUCYHKE
TIPe/ICTaBIIEHBI JMHAMOMETPHBI, OJJMH U3 KOTOPHIX MokaseBaet /0 H, a apyroit — 2,5 H

(©).
Touka Hanpannenue
HPHAGHEHIA CIUIBI

L'|I£Illll

CKo0JIbKO CHJI MOTYT OJTHOBPEMEHHO JIeiicCTBOBATHL HA Tesi0? Tello B OueHb pe/i-
KUX CITy4asiX HCTIBITBIBACT BO3JICHCTBHE TOIBKO OJTHOM criibl. OHO, KaK IMPaBUIIO, OJTHO-
BPEMEHHO HCIIBITBIBACT JCHCTBHE HECKOJIBLKUX CHJ. JIJIsI OIIEHKH TaKoro CJ0XKHOIO
JICHCTBHS CWJT HA TEJIO0, YJIOOHO 3aMEHUTh OJTHOM CHJIOHN JIEHCTBUS BCEX OCTAIBHBIX CHIL.

* Cuna, Komopast npou3eo0uUm Ha Meio Mmaxoe Jice Oelcmeaue, Kak HeCKOIbKO 00-

il
HOBPEMEHHO Oelic8yowux Ha 9Mo meno cui, Hasvieaemcs pagrnoodeiicmeyoweii (F)

amux cuJ.

MpaBuio-1. Pasnoodeticmgyowas cujl, HanpasieHHsvlx 800j1b 00HOU NPAMOL 8
0O0HY CIMOPOHY, HANPAGIEHA 8 MY Jice CMOPOHY, A ee MOOYIb (YUCLeHHoe 3HaYeHue)

paeseH cymme Man]lel:Z cocmasiArnowmux Cul.

3amaua. B ropr30HTAIEHOM HAIPABICHUH HA TENIO OTHOBPEMEHHO ACHCTBYIOT TPH CHJIBI:
F;=1,5H; F> =3H; F3 =4,5H.

OmnpenenvTe 3HaY€HUE W HANIPABJICHUE PABHOACHCTBYIOICH CHITBI:

Maciumad: | ou

[paBuwio-2. Pasnooeticmeyiowas 08yx Cuil, HaNpasieHHvlX 600.1b 00OHOU NPIMOL
6 RPOMUBONOLONCHBIE CIMOPOHDBL, HANPAGILEHA 8 CIOPOHY OOIbUEN N0 MOOYIIO CUTbL,
a ee MOOYb paseH pazHoCmu MoOyel COCMAaGISIIOUUX CUIL.

I

-

1 1
[
|

F = 9, nanparienue

F,
[>

<

Macwmab: 1 cm— 1,5 H

I'IpumeHeHue NOoNY4HEeHHbLIX 3HAHWU

MCCNEOOBAHUE-2. Pemute 3a5auy.

Ha Temno nmelcTBYIOT JBE CHIIBI: TOPU3OHTAILHO BIEBO F; =2 H, TOPU30HTAIBHO
BIpaBo F>=3,5 H. Ormpenenure 3HaYeHHE W HANpPABIEHHE PaBHOJEHCTBYIOLIECH

CHIJIBI.
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YT0 BblI Y3HANMH

Ecmu Ha Temo He ,Z[eﬁc’I'ByIOT JApyrue Teia, TO OHO OCTACTCA

KMIOYEBLIE CNOBA

B . Mepoii B3aumosericTBus el sapisiercss . Enununa Cuna

m3Meperus citbl B cucteme CU . TTpubop m1st m3MepeHust PaBHodelcTBYIOWas cuna
cibl HaspBaroT . Cuita, KOTOpas TPOM3BOAMT HA TEJO [uHamMomeTp

TaKoe ke JCHCTBHE, KaK HECKOJIBKO OJHOBPEMEHHO Jei- HblOTOH

CTBYIOIINX CHJI, HA3bIBACTCS . Mokon

MpeBeEpELe BHANUS

1. Korza mpoucxouT n3MeHeHne CKOpOCTH Tena?

2. [Touemy peiicTBHE MEX Iy TeJlaMU Ha3bIBAETCS B3aUMOJICHCTBUEM?

3. Kakas ¢u3nveckas BeJIMYMHA XapaKTCPU3YET B3aMMOJICHCTBHE TEJl M KAKMM IPUOOPOM
OoHa u3mepsercs?

4. YTo Ha3bIBAETCs paBHOACHUCTBYIOLIEH CUITON?

2.2. UHEPTHOCTb TEJA. MEPBbIA 3AKOH HbIOTOHA

Manenskuit Apud ¢ cectpoit Hazpun co-
Oompanmce obenats. OH, TPUABHTAS TIOJI-
HYIO Tapeliky Cyla ¥ OCTAaHOBUB €€ Mepe.
co0oii, HeyastHHO mposiii cyil. «HaspuH,
MOYEMY B HAYaJC JBIKCHHS TapPCIIKU CYII
MPOJIUBACTCS C OJIHOTO Kpas, a B €ro KOHIIE — C JAPyroro kpas?» — cupocui Apud, odpa-
mrasick k cecrpe. «CyIn mpoJinBaeTCs 10 HHEPIUIy», — oTBeTWIa HaszpuH.

e [IpaBunen nu otBeT Haspun? Yto Takoe nHepuusa?

UCCIIEOOBAHUE-1. U3yunm, 4yTo Takoe uHepuums.

O06opyaoBanmne: MOHETKA, CTAKaH, TUIOTHBIH JIHCT.

Xon uccaenoBanus: 1. Ha muct 6ymaru momoXuTe MOHETKY, pa3- e o
MECTHUB JIUCT MoBepx crakaHa. 2. lllenkHyB naibiieM MO JIUCTY, o = 3%

cOpOChTE €ro o CTakaHa U MOHAOII0IANTe, YTO MPOU30HUICT (2).
3. IIponenaiite OMBIT eIie pa3, OJHAKO B ATOT pa3, B3SIB JIUCT 3a
Kpai, MEIJICHHO MOTSHWUTE ero Ha cedsl W MoHabioaiiTe, 4To e
npousoiiaer (6). -
Oocyaure pesysabrarel: 1. [Tonyuria i1 CKOPOCThH MOHETKA (6] '
IIpH HIeTYKe NaapleM mo aucty? 2. Yto npousonuio npu

MeJUIEHHOM JBIKeHUH JncTa? OObsIcHUTE HAOII0JacMBbIe SIBIICHUSI.

Teno He MOXET MFHOBEHHO M3MEHMTH CBOK CKOPOCTh. EciM Teslo HaxoauTcs B
COCTOSIHMHM IIOKOSI, TO OHO «CTPEMUTCS» COXPAHUTh 3TO cocTrosiHue. Hampumep, xua-
KOCTb (Cyl) B TapejKe HaXOIWTCS B COCTOSIHUM TMoKos. [lpu ABWXKeHMH Tapeiku
BIIEpE]] KUAKOCTh «CTPEMUTCS» COXPAHUTH COCTOAHME MOKos. [lo aToil mpuumHe
YKUJIKOCTh NEPEIUBACTCS Yepe3 Kpail Tapenku, NPOTHBOIOJIOKHBIM HAIIPABIICHUIO €€
nBIoKeHus. Cxoxkee siBIeHHE HAOTIONAETCs MPU PE3KOM OCTaHOBKE Tapenku. Kun-
KOCTBb TIPOJIOJDKAET CBOE IBIDKEHHE U TIEPEIMBACTCS 4epe3 Kpall Tapelkd B
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HATPaBJICHUH JIBUKCHUSI TapeliIku. JTH SIBJICHUS BbI HAOJIIOJATU B MPOBEICHHOM
uccienoBanuu. Mtak, mpu I1eHCTBUU HA TEJIO CUIIBI OHO «CTPEMUTCSDY COXPAHUTh CBOE
COCTOSIHME TIOKOS WJIM CKOPOCTh ABUAKEHUS. JJis ”3MEHEHHUs COCTOSTHUS TETy BCer/ia
HEOOXOIUM OIPEJICIICHHBIN MPOMEKYTOK BPEMEHHU. ITO CBOMCTBO TeJia Ha3bIBACTCS
unepmuocmoio. CIOBO «MHEPIHS», SBISACH MPOU3BOIHBIM OT JATUHCKOTO inertis,

O3HA4YaCT «KHCIIOABHIKHOCTB), «663,Z[C$ITCJ'H>HOCTL».

° HHepn’IHOCWIb o3Hadaem, 4mo 07151 UBMEHEHUs CKopocmu meija 6ce20a Heobxo-
oumo onpedeﬂeimoe 6peM:l. Aesnenue COXpPAHEHUsl MEe/IOM COCMOAHUA NOKOA UIU
SHA4YeHUsl U Hanpaejlerusl ckopocmu npu omcymcmeuu oeticmeusi Ha He2o ()pyeux

meJjl Ha3vleaenics unepuueﬁ.

B pesynbrare MHOTOYMCICHHBIX HCCIEIOBAHUN OBLT CHOPMYIUPOBAH 3AKOH

uHepyuu.

° Cymecmeyrom maxkue cucmemvl omcdemd, 6 KOmopbulx, eClu Ha mejlo He oeli-
cmeyem cuia uau paeuodeﬁcmeymmaﬂ cuia paeHa HYJ110, OHO COXpawsem ceoe

COCMOosIHUE NOKOSL UTU OBUNCEMCSL I’lp}ZMOJZuHeﬁHO PABHOMEDPHO.

Tak kak 3TOT 3aKOH OBIT CHOPMYITUPOBAH AHTIIUHCKAM ydeHbIM Mcaakom Hpro-

TOHOM, OH OBLI Ha3BaH [ 3akonom Heromona.

Yrto siBasiercsi Mepoil mHepTHOCTU? MHEPTHOCTH CBOMCTBEHHA UIST BCEX TEII:
JIETKOBBIX W TPY30BBIX aBTOMOOWJICH, ITHYBNX TepheB U ApyTrux. OIHaKo MHEPTHOCTH
ITHX TeJ pa3mdgacTcs. MIHepTHOCTH Tema 3aBIUCHT OT €r0 MacChl: TEJIO C OOJIBITICH MacCOH,

€CTECTBEHHO, 60Jiee MHEPTHO, YeM TeJI0 C MEHbIIIEH MacCo.

* Macca mena — smo mepa unepmHocmu meinda.

NMpumeHeHHe NONYYEHHbIX 3HOHUH

MCCNEOOBAHME-2.

Y10 Gonee nHepTHOE?

OdopynoBaHue: JBE OJIMHAKOBBIE TEIEKKHU, MAJICHb-
KNI MEMIOYEK C ITIeCKOM, TOHKas yIpyrasl IJIacTHHKA,
HOXXHUIIBI, HUTh, TUTACTUJINH.

Xo/1 uccJ1eI0OBAaHUS:

1. TlpukpenmTe yIpyTyIO IIIACTHHKY K OTHON U3 TENIeHKEK
U, COTHYB €€, IEPEBHKUTE HUTHIO.

2. TToJy0XKMB MEIIOYEK C MEeCKOM Ha JIPYI'yH TEJIeKKY,
MPIKMUTE €€ K CBOOOIHOMY KOHILY YIIPYTO# IUIACTHHBL.
PoBHO Ha cepeuMHE PACCTOSHUS MEKIY TeJeKKaMU
YCTAaHOBHTE OTMETKY M3 IUIacTWiMHA. Pa3zpe3aB HHTB,
HaOJIo/1aliTe 3a TeM, YTO IPOU30IILIO (B).

Oobcyaute pesyabrarbl. [louemy pazinuuaercs uzme-

HEHHUE CKOPOCTEH TeJleXkeK oA JAeHCTBUEM YyIpyrou
rtacTuHku? OOOCHYITE CBOM BBIBOJIBI.
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YT0 BblI Y3HANMH KNIOYEBBIE CNOBA

[Ipu neficTBUM Ha TENO CHIIBI OHO «CTapaeTcs» coXpa- WHepTHOCTE
HUTH CBOE COCTOSTHUE WJIM CKOPOCTH JIBUKEHUSI, TO €CTh PaBHogencTByowas cuna

. Ecniu Ha Teno He AeicTByeT MM paBHA HYJIIO, I\cllac:a
— — . mn
TO TENO COXPAHACT CBOE COCTOSIHME MOKOS HWIHM "o o oo
JIBIDKETCS IPSIMOJIMHEHHO paBHOMEpHO. D10 . Mepa Mokoii

WHEPTHOCTH Tela — 3TO0 .

MpeBeEpELe SHaN A
1. B xakux sSBIEHUSIX HaOJIIOIAeTCs MHEPT-

Hocth Tena? 2. Kak popmynupyercs [ 3akon  m, -
Herorona? 3. IlpuBenuTte CBOM NpPHUMEpHI,

[
&

CBf3aHHBIE C fABJICHMEM uHepuuu. 4. I'py-

Orrpesok

30BOM U JICTKOBOW aBTOMOOWIIN, TBMKYIIHU- "
ecsli C OJMHAKOBOM CKOPOCTBIO, IPHUTOP- ﬁ
Mo3uiH y cBetodopa (r). I[Touemy rpy3oBoii L
aBTOMOOWJIb OCTAaHOBUTH TOpa3no TpyaHee, I J].
YyeM JIETKOBOI aBTOMOOMIIL? )

Crrpesox
MPOEKT
CmoxeTe N Bbl MOMECTUTb MOHETKY B GYThINKy?
Oo6opyaoBanme: OyThUIKA, MOHETKA, JTCTOK OyMarw, JINHEHKa, KIeH.
Xon ucciaenopanms: 1. OTpe3aB OT JHCTa TOJNOCKY
mupuHoit 1,5 — 2 cM, CKIIeHTe KOHIbI TIOJOCKH B BHUJIE -
Kouiblia. 2. Pa3sMecTuTe KOJNBIO HAa TOPJIBIIIKE OYyTHUIKH @/ ;é\
BEPTUKAIIBHO. Pa3MecTnTe MOHETKY Ha BHEIIHEH ITOBEPX- - { r"\ﬁ;{:

HOCTH KOJbLIAa HaJ TOPJBIIKOM OyThUlKH. 3. Pesko
CTYKHYB JINHEHKOH 110 BHYTPEHHEH ITOBEPXHOCTH KOJIbIa
(HMKe MOHETKH), IPUJalTe KOJIBIY OOJBIIYI0 CKOPOCTb.
e [louemy npu yoape no Kobyy MOHemKd He yilemenad, d
ynana eénympe 6ymuliku? Hanmcats 00 3ToM HeOombII0e
Jcce.

2.3. BTOPOW 3AKOH HbIOTOHA

Ha kaxxayro Tesexky AeicTByeT

OMHAKOBA CHIIA. e Y KaKoH M3 TEJCKEK dTa CHJIa U3~
\ F=400H 1 F=400H

MEHHUT CKOPOCTbh OoIbIIIe?
o OT 4ero 3aBUCUT H3MEHCHHUE CKO-
pocTH Tena?

UCCIJIEOOBAHMUE-1. YTo AiBNsieTCsl NPUYMHON U3MEHEHUS CKOPOCTU Tena?
Oo6opynoBanue: rupu (0,5 kr u 1 Kr), Tese)KKa ¢ NPUKPEIUICHHON K KParo yIpyroi
IUTACTUHKON, HUTh, HOJKHUIIBI, TMHEHKA, KUPIUY.
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Xona uceneroBaHus:

1. CornyB ynpyryo IJIaCTUHKY, IIePEBSIKU-
T€ €€ HUTBIO U IPUBUHBTE TEIEKKY BILUIOT-
HYIO K KHPIIHY.

2. IlomectuB Ha Tenexky rpy3 B 0,5 K,
[epPEPEKbTE HUTh U U3MEPHTE MPONUIECHHBIN
el myTh (B Hauaje ABWKCHUS TENEKKH
MPUICPKUTE KUPIIUY PYKOiL).

3. TloBTOpUTE OMBIT, MOJOKHUB Ha TEICKKY
rpy3 B 1 xr. 3aHecuTe cxemy orbita B pabo-
YU JIUCT U PE3yJIbTaThl U3MEPEHUIN OTMETh-

\ |Ir.r i || i
T€ HA CXEME. * *

OobcyanTe pe3yJibTaThl:

1. Kakast ¢pu3udeckast BeMMIHHA OMPEACISICTCS, OTHOIICHHEM N3MEHCHHSI CKOPOCTH Tella KO
BpEMEHHU, 3@ KOTOPOE 3TO U3MEHEHHUE MPOU3O0LLIO0?

2. Kakoe neiicTBrE BBI3BIBACT M3MEHEHHE CKOPOCTH TEICHKKH?

3. V xakoil u3 Tene)keK MPH BO3ACUCTBUH OJMHAKOBBIX CHJI H3MEHEHHE CKOPOCTH OynmeT
6ompme? [Touemy?

T
joter]
)

Kak BBI 3HaeTe, OTHOIICHWE W3MEHEHUS CKOPOCTH Tella KO BPEMEHH, 3aTpa-
YEeHHOMY Ha 3TO W3MEHEHHE, Ha3bIBaeTCs yckopeHuem. 11o neficTBrueM CHiIbl TEIo
MpHOOpETaeT YCKOPeHHE. Y CKOPEHUE 3aBUCHUT OT CHJIBI, JICHCTBYIOIICH HA TEJO, U
€ro MaccChl: €CIIU JICHCTBYIOIIUE CHIIBI OJIMHAKOBBIC, TO TeJld C MEHBIICH Maccoi
nproOpeTaroT OoJbiee yckopeHue. Takum o6pa3zom, 0000MIArOIIN 3aKOH MEXaHH-
yeckoro ABukenus onpenenser I 3akon HeroToHa:

o Ycropenue 08udicerus meia npsamo nponopYUOHAIbHO OelUCmeywell Ha He2o

cune u 06pamH0 nponopyuoOHaJIbHO macce 3mozo meid.
- _F
a=—

m’

-

rae m — Macca tena, F— paBHoaelcTByoIIas Cuila, JeHCTBYoIas Ha TeJo, d — yc-
KOpeHHe, MPHOOPETEHHOE TEJIOM I0]1 ICHCTBUEM 3TON CHJIBI.

Ycxopenue 6cez0a nanpasneno 60oab pasnodelicmsyroweli cuivl. PaBHOIEHCTBYIO-
Iast CuJia, COOOIaroIas Tey YCKOpeHue, F = md. Orcrona exuuuna M3MEpEeHHS
CHJIBI HbIOMOH YePe3 OCHOBHBIE eMHUIIBI n3MepeHust CU BbIpakaeTcs Tak:

KI'M

[F]=[m]-[a]=1;<e-1612= =10

HUcaaxk HoioTon

(1643-1727)

Beinaromuiics anrmiickuii Gpusuk. OH UccieoBan MEXaHHYECKOe
JBHXCHUEC TCJI U 3aKOHBI UX BSaHMOﬂeﬁCTBHﬂ, OTKpI:lJ'[ 3aKOH BCGMI/IpHOFO
TATOTCHHUS.
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NpumeHeHHe NONYHEHHbIX 3HAHWHA
UCCINIEOOBAHMUE-2.

1. lau rpaduk 3aBUCHMOCTH YCKOPCHUS 2. Ha pucyHke npejicTaBieHbl BEKTOPBI
TeJa OT MOJYJIsl PABHOCHUCTBYOIICH CKOPOCTH IIIapUKa U PAaBHOJICHCTBYOIICH
cwibl. OnpesienuTe Maccy Tena. CuJIBL, AelicTByIONIeH Ha Hero. KakoBo
A) 45 xr i HaIpaBJIeHUE YCKOPEHUs MIapuKa?
B) 0,02 kr aert A1l
B) 4,5 KI' 0,3 B) 2
I')5kr 0n B)3
) 50 xr ’ 4
0117/ ) 5
0L———— >
5 10 15 FH

3. C KakuM yCKOpEHHUEM OYJIeT ABUraThCs TS0 MACCOM 4KT 1Mo aericTBreM cwiibl B 10 H?
M M M M M
A) 400—2 b) 0,4c—2 B) 2,50—2 I 250—2 )1)4C—2

YTO BblI Y3HANH

[on neiicTBuem cuibl Teno noiyyaeT . HeloToH onpeaenui,

YTO YCKOPEHHE ABIDKCHHS Tefla TPSMO MPOMOPIHOHAIBHO ggﬁ:EEcElegﬂag Eﬁna
cuiie, JEHCTBYIOIEH Ha HEro, a Takke OOpPaTHO IIPOIOP- || sakoH HbloTOHA
IOHAJIFHO Macce Tela, W JTO OIpeeieHHE TMOIYJHIIO YckopeHue

Ha3BaHHE . YCKOpEHHE BCETJa HaIllpaBJIeHO BIOIb .

MPeBERETS BHOH W

1. YTo o3HayaeT U3MEHEHHE CKOPOCTHU TeJa MO/ AeHCTBUEM CHIIbI?

2. Yro onpenenser Il 3axon HeroToHa?

3. Kak BbIpaskaeTcs eAMHUIIA U3MEPEHUS Hbl0MOH Yepe3 OCHOBHBIE eMHUIIBI n3Mepenus B CU?
4. KakoBo HampaBleHUE BEKTOPA YyCKOPEHUs Tena?

YMPAXHEHUE - 4
1. Kak aBmxeTcs Teno, eciin Ha HEero He JeHCTBYIOT Apyrue Tena?
a) ocTaeTcs B MOKOE; 0) JABIKETCS MPSIMOJIMHEHHO C MIEPEeMEHHONW CKOPOCTHIO; B) BU-
JKeTCA MPSAMOJIMHEHHO paBHOMEPHO.
2. C KakuM yCKOPEHHEM JBIKETCS TEIO Maccoi 64 Kr moj eficTBHeM paBHOCHCTBYOIIECH
cuibsl 192 H?
3. Ha touky M pelicTByIOT deThipe cuiibl. OnpeenuTe MOAyIb PAaBHOAECHCTBYIOIIEH CHIIBL.

- 3,5H

Macurrad: i

——tti ettt

F, F, F F, M

4. Ha touky M nelicTBYIOT TpH cuiibl. OrnpenenuTe MOAYJIb paBHOACHCTBYIOUIEH CUITBI.
Maciurad: 2|_|‘5H

L T S I I I O
F, F, M F,
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2.4. TPETUA 3AKOH HbIOTOHA

Hecmortps Ha Bce ycunus KoMaH[, B B 3aBucumoctu ot neiicTBus
COPEBHOBAHUH IO NEPETATUBAHUIO HAHECEHHOTO yJ1apa u3Me- E\
KaHaTa 1mo0eInTeb He ObUT BBISBIICH. HEHHE CKOPOCTHU Msua I N
Pas3IUYHO.
o
Q@ <
e [Jouemy B COPeBHOBAaHHMH MTOOEANTETD e VI3MeHseTCs M CKOPOCTh IBMKCHUST HOTH
He ObLT onpeneneH? TIPH yAape 1o MAIy?
e YT0 MOKHO CKa3aTh O HANPABICHUSIX U o C KaKo! CHJION IPOTHBOACHCTBYET MY
MOOYJIAX CUJI, MPUITOKCHHBIX HOT'€ B MOMCHT YyJiapa 1o Ma4y €
KOMaHJaMH K KOHIIaM KaHaTta? OTIPEJICIICHHON CUIOoi?

UCCIIEOOBAHMUE-1. eicTBMe n npoTuBOAeNCTBME.

O6opynoBanme: quHAMOMETp (2 IIT.)

XOZ[ HCCIICI0OBAHUSA: TMHAMOMETPBI COCAUHAIOTCA APYT C APYT'OM U PaCTATUBAIOTCA B IIPOTUBO-

TOJIOKHBIX HAITPABJICHUAX. O6paTI/ITe BHUMAHUC Ha IMMOKa3aHUd JTUHAMOMETPOB B 9TOT MOMCHT.

] I
L i = =

o O\—Nmﬁ’l

AN
O6cynuTte pesyabtathl: 1. Kakoe cooTHOIICHHE HAOIIOIACTCS MEXKAY CHIAMU B3aUMO-
nerictBust auHamMomeTpoB? Tlouemy? 2. [Tokaxkute cxeMaTu4ecKy BEKTOPHI 3TUX CHJL.

[Ipu B3auMopeiicTBUM Tena ACUCTBYIOT APYT Ha ApYyTra C ONPEACICHHON CHIIOMN.
Ncaak HproTOH B pe3ysbTaTe MHOTOYMCIEHHBIX HCCIIEOBAHUN BBIBEJI 3aKOH O
paBeHCTBE CHJI ITPH B3aUMOJIEHCTBUN.

o Cunvl 63aumo0eicmeusi 08yX NPOU3BOJLHLIX MeN PAGHbL N0 MOOYIIO U NPOMU-
B0NOJI0JICHBL NO HANPAGIeHuto. ITOT 3aKOH MoTy4dni Ha3Bauue /11 sakona Hoiomona:
Fi=—F,.
3nech F | U F, — COOTBETCTBEHHO, CHIIbI JCHCTBUS 1 MIPOTUBOJICHCTBYSI, HAIpPaB-
JICHHBIE BJIOJIb OAHOM MpPSIMOM JIMHWM, a 3HAK «—» O3HAa4yaeT, 4TO 3TU CHIIbI IIPOTH-

BOITOJIOKHO HaIIPaBJICHBI.
W3 paBeHCcTBa CHIl IO MOAYJIIO, IPUHSB BO BHUMaHUe 11 3akoH HproTOHA, nMeeM:
mpaj=m d; = Z—; = Z—i

e Mooyau yckopeHnut, noayuaemvlx meiamu npu 83auMooetcmeuu, 00pamuo
NPONOPYUOHANbHLL UX maccam. Mooynu yckopenutl, noayuaemvix NOKOAWUMUC
sHauane menamu (Vo=0) npu ux 83aumooericmsuu, Onpederaomcs 3a epems t

CeoyIouUM 00pasom:
Uy U2
a=—; a=—
t’ t
3nech ¢ — BpeMsi B3aUMOJICHCTBHUS TeJ, U1 M Uy — MOJYJIM KOHEYHBIX CKOPOCTEH Tel.
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[ToyicTaBUB BBIpAKEHUSI YCKOPEHUH B MPEABILIYINY0 (OPMYITY, TOTYIHM:
V1 _ My
v, my
o OmHouteHue cKopocmetl meji npu 63aUMOOCUCmEUU Ux opye ¢ Opyeom oopamHo
NPONOPYUOHATILHO OMHOUEHUIO UX MACC. DTO BRIPAYKEHUE TIO3BOJISIET OMPEETSITh Mac-
ChI B3aMMO/ICHCTBYFOIIUX TEJT ¢ TIOMOIIBIO STAJIOHOB MACChI, HE UCIIONB3Ysl BEChI:

_ Uimy m _ U2y

m-,=—-—
2 v, 1 vy

NpumeHeHHe NONYHEHHbIX 3HAHWHA

UCCIIEOOBAHMUE-2. OnpeneneHne maccbl N0 B3aMMO4ENCTBUIO Tefl.
Oo6opyoBaHue: JBE MJIACTMACCOBBIE TEIEKKH PA3IMYHONW Macchl (2 MIT.), ynpyras Iuia-
CTHUHKA, HUTh, KapaHJall, IMHelKa, CeKyHA0Mep, HOKHUIIbI.
Xoxa uccienoBanus: 1. Pacronoxure TeNeKKH HA TOPU3OHTAIBLHON MOBEPXHOCTH CTOJIA,
MIPUKPEINB UX K CKATOH IUIACTHHKE, NEePEeBSI3aHHON HUTBIO, C MIPOTHUBOIIOJIOXKHBIX CTOPOH
(a). 2. OTmeTbTe NpH MOMOIIM KapaH/alla Ha MOBEPXHOCTH CTOJIa TIOJIOKEHUE CBOOOIHBIX
KpaeB TeNIeKEK Kak Hauyajgo koopauHat «0». 3. B MOMeEHT mnepepe3aHusi HUTH BKIIFOUHTE
cexyngomep. 4. Uepes KOpOTKHI IPOMEXKY-

-

TOK BPEMEHH, HarpumMep 3 ¢, OCTaHOBUTE
o v =0 P v, =0 XO0JI CEKYHIOMEpa U HU3MEPBTE PaccTo-
g, =D 3 =0.25x> SHUE, TpoiieHHoe Tenexkkamu (6). BoI-
' CENCENOENE YHCIIUTE CKOPOCTH TENEKEK Ha OCHOBA-
] : 1I| :IJ : ql : |r;. ' hum M3MEpPEHUI BpEMEHU U IPOMIEHHOTO
1 MyTH:
@ =3¢ 1 U1 = 5_1,
Oy | St:

o o= i _
5= e &=l -zl Uy = 2.
' ' 6 5 5. OmpejenuTe Maccy BTOPOIl TENEKKH

1 1

5 0 0 5 T Ha OCHOBAaHWH 3aKOHA B3aNMOJICHCTBUSL.
OobcyanTe pe3yJibTaThl:
1. Kakoit ¢opmymoii ompenensercss mMacca BTOpoi Tenekku? COOTBETCTBYET JH 3TO
BBIP)KCHHE 3HAYCHHUIO TUPH Ha TEJIEXKKE?
2. Yemy BBI HAYUIIUCH OJIarofapsi HCCIEOBaHUIO?

Y70 BbI Y3HANH
Ha ocHoBaHuM  CHIIBI B3aMMO- KMOYEBbLIE CNOBA

JICHCTBUS JIBYX IIPOU3BOJIBHBIX Bsaumopnencteue

TeJ paBHBI 110 MOAYJIIO U Ipo-  OTHOLIEHWe ckopocTen
THBOTIOJNOKHBI 110 Hampapicuuio. |l 3aKOH HbloToHa
Ilpu  Ten APy C APYIOM HX O6paTHO NPONOPLMOHANTLHO OTHOLLEHUIO Macc

paBHO _ .

MpoBeEpELe SO0

1. Onpenenure cuitbl AEHCTBUS U MPOTHBOICHCTBHS MIATAOMIETO 110 JOPOTE YETOBEKA.
2. IIpu BBICTpENE M3 BUHTOBKM HEOOXOIUMO TIPIDKATh €€ IpUKiIan K mwiedy. [Touemy?
3. ITogemy OOKCepHI ACTATCS IO BECOBBIM KaTETOpUsAM?

4. Kak popmynupyercs 11 3axon Herotona?
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2.5. 3AKOH BCEMUPHOI'O TANOTEHUA

«...6apon Mwouxeayzen cnycmuics Ha 3emiio
no eepegke, Komey KOmMopou Obll 3aKpenieH
Ha Jlyne», — Apud, yUeHHK CEIbMOTO KJacca,
yuTasi moBecthb nucatens P.O.Pacne, cipocun
y CecTpshl:

— Haspun, modicHo au cnycmumucsi no
sepeske ¢ JIynvl na 3emnro?

— Hem, cnycmumucs no eéepegke Hego3-
MOHCHO, NOMOMY UmMo npumsdxceHue JIynol,
delicmeyroujee Ha 4eloseKka )y ee N08epXHO-
cmu, bonvule, Yem NPUMSNCEHUE €20 K

3emne, — oTBeTHIIA HA Bonpoc HazpuH.

i

e [IpaBuibHO s otBeTHia Haspun? Kak nposiBiisier ce0st cuiia TAroTeHust?

e Yro npounsonuio 061 B CojHEUHON cUCTEME, eCii Obl He ObLIO CHIIBI
TATOTEHHA? A 4TO pon3onuio 06 Ha 3emire?

UCCINEOOBAHUE-1.

Mouyemy nnaHeTbl BpalwaroTcs Bokpyr ConHua?

O0opynoBanue: TabaMIAa HEKOTOPBIX (pu3nyeckux napamerpoB CollHIA U TUIAHET (CMOTPH:
[Tpunoxenue, Tab. 1).

Xoxa ucciaenoBanusi. Vcrones3ys TabaMIly, BBIYMCIUTE MacCy IUIAHET U HOJIyYeHHBIC 3Ha-
4yeHHUs cpaBHUTE ¢ Maccoi ComHIa.

O06cyauTe pe3yabTaThl:

1. Yemy paBHa oOmiast Macca Bcex IUIaHeT B Kr? Bo CKoJIbKO pa3 oTiIMgaeTcst 3Ta Macca oT
maccel ConrHia?

2. Yro mpom3omnuto Obl, eciar OBl He OBLIO STOW pa3HUIBI MEKAY STUMH MaccaMu?

N3BecTHO, uTO cymiecTBoBanne COMHEYHON CUCTEMBI, [ alakTHKH, a TaKkKe 3eM-
JIU 1 BCEX TEJI Ha €€ IIOBEPXHOCTH BO3MOKHO OJ1arogapsi rpaBUTAIIMOHHOMY B3aUMO-
JIEHCTBUIO MEKIYy HUMH.

['paBuTanimoHHOE B3aMMOJICHCTBHE CYIIECTBYET MEX/Iy BCEMH TelamH Bo Bce-
neHHo. OHO OCYIIECTBIISICTCS IPU TIOMOIITH TPAaBUTAITMOHHOTO TTOJISI.

o [ pasumayuonHoe noie — 3mMo U0 mMamepuu, nepeoarowull epasumayuoOHHoe
s3aumodeticmaue mexncoy meiamu.

OCHOBHBIE CBOMCTBA IPaBUTALUOHHOTO MOJIST:

— MlcTOYHNKOM TPaBUTAIIMOHHOTO TIOJIS SIBIISIETCS Macca: TPaBUTAIIMOHHOE TIOJIE TEl

¢ GompIIIeii Maccoii OoJIbITe, YeM TPABUTAITOHHOE TTOJIE TSI C MEHBIIICH MacCoi;

— CunoBasi XapakTepUCTHKA TPABUTALMOHHOTO IMOJSI — HANPSKEHHOCTh 3TOTO

OIS
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HanpsikeHHOCTh  TpaBUTALIMOHHOTO TIOJIA, SIBJSACH BEKTOPHOW BEJIMYMHOM,
HalpaBjeHa U3 IPOU3BOJBHON TOYKU MOJSI K UCTOYHUKY 3TOro mnojis. HanpsokeH-
HOCTh T'PABUTALIMOHHOIO TOJIS B MPOU3BOJBHONW TOYKE MPSMO MPONOPIHOHATIbHA
Macce, CO3JIAI0IICH 3TO MoJie, U 00PaTHO MPOIOPIIMOHAIIBHA KBAIPATy PACCTOSHUS

OT LIEHTpA MOJIs 10 STOW TOUKU:
M
g~ 2

3mech gy — HANPSOKEHHOCTh TpaBUTAIIMOHHOTO moisi, M — wmacca (macca
TUTAHETHI), ¥ — PACCTOSHNE OT IIEHTPa MACChI JI0 JaHHOM TOYKH.

Z, JleiicTBHe TPaBUTALIMOHHOIO IOJIA 3aBUCUT OT PACCTO-
M '[ /)'.., SIHUSI MEXy TEJIaMU: C YBEJIMUEHUEM PACCTOSIHUS AeCTBUE

b Y0 moms ocaGeBaer.

So i ] I'paBuTaniioHHOE B3aUMOJENCTBUE XapaKTEPU3YETCS UKC-

g__ JIOBBIM 3HAQUCHHUECM CUJIbl MACOMEHUA. 3aBI/ICI/IMOCTB MO,I[yJ'ISI

CHJIBI TATOTCHUSI MEXIY TelaMH OT MX MAacC M PaCCTOSHHUS
MEK/Ty HUMH aHTIHACKUH yueHbli Mcaak HproToH 0000mHI
KaK 3aKOH 6CEMUPHO20 MALOMEHUSL:

o Mamepuanvhbie moyKu npumsaeuearomcs opye Kk opyey ¢ Cuiou, npsamo nponop-
YUOHANLHOU NPOU3BEOCHUI) UX MACC U OOPAMHO NPOROPYUOHATILHOU KEaopamy
PACCMOSHUS MENHCOY HUMU.:

gt

F=G=32
3neck F'—Mm00yib cunbl msazomenus, m; U m; — MacChl TOYEK, 7 — PACCTOSHUE MEXKTY
HuUMH, G — TpPaBUTAIIMOHHAS IMOCTOSHHAS (MJIM IOCTOSIHHAS TATOTCHUs). EnuHuia
M3MEpEeHHUs rpaBUTAITMOHHON nocTossHHON B CU:

(6] = [FI-[r?] _ H-wm?

Al

Ee YHUCJI0BOC 3HAYCHUC 6LIJ'IO onpez[eneHO OIIBITHBIM HYTCMZ
. H-m2
G=66710"—
Kr2

OtmeTM, YTO CHITy B3aUMOACHCTBHS MEXLy TelIaMH B (hopMe 11apa MOKHO BbIYH-
CIIUTH TI0 ATOM ke (hopmyie. B aToM ciydae » — paccTosiHHe MEXTy IIEHTPaMH NX Macc.

Kak u mo6oe B3anmopeiicTBre, Cuila TATOTEHNUS BOZHUKAET MEXTy IByMs Tela-
mu. Hanmpumep, 3emis nputsrusaet Jlyny, a Jlyna npursrusaer 3emmnto. Moayib
CHUJTBI TATOTEHHSI 3eMJTH PaBEH MOJYJIIIO CHJIBI TATOTEHUS JIyHBI 1 HAlpaBICHUS ITHX
CHJI IPOTUBOIIOJIOKHBI APYT ApyTy (a). Tak kak Macca 3eMiIn BO MHOTO pa3 0oJblie
Mmaccel Jlynsl, To Jlyna Bpamaercs BOkpyr 3emid. J[BrmkeHue HeOECHBIX TEl BO
BcenenHoil perynupyercs BCEeMUPHOUM CUIION TATOTEHMUSL.

o e~ S ¥
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anMeHeHHe NOoNY4HEeHHbLIX 3HAHUH
MCCNEOOBAHUE-2.
3apaua-1: Beruncnute cuiy, ¢ kotopoit 3emist npursarusaer Cosnie u ConHie 3emito,

HCII0JIb3YSA HEKOTOPBIC (1)1431/1qec1<1/1e nmapamMeTpsl, IIPUBECJICHHBIC B Ta6m/1ue (CM.Z HpHnome-
H-M?

Hue, Tabmuua 1) (G= 6,67-10"" F)’

Hano: Dopmyiia: Breiunciienue:
ﬁczl—hﬂ" F= GM:]:b_
;=T «kr
r=C__1wm
M2
G=6,67-10"1
Kr
F=?

Y70 BbI Y3HANH
Bo BcenenHoli B3auMoJIeiCTBUE MEXKTY
BCEMH TeJIAMU MEPEIAeTCs IIPH TTOMOIIN PaccTosHmne

- CuroBas XapakTepucTHKA MONA . HappakeHHOCTb FPAaBUTALMOHHOTO NONs
__ TIPUTSDKEHHS TEN APYT K APYTY IPAMO  Cyna

KMIOYEBLIE CNOBA

MPONOPIMOHATBHA TIPOU3BEICHUIO IpaBuTaLMOHHOE None

STUX TET M 00paTHO MPOIOPIOHAIEHA Macca

KBajJ[paTry  MEXIYy HUMH. DTO . 3akoH BcemupHoro taroteHmsa
NPCBEPLTEICBOIBHAL AN

1. Uro sBIsleTCS UCTOYHUKOM IpaBUTalMOHHOrO nosisa? Kakue cBoiicTBa rpaBUTAllMOHHOTO
10JIs BBl 3HaeTe?

2. Kakummu npumepaMy MOXHO IOATBEPIUTH CIPaBEUIMBOCTh 3aKOHA BCEMUPHOTO
TATOTEHUS?

3. [louemy He 4yBCTBYETCsI IPUTSKEHUE JIIOAEH APYT K Ipyry?

YMNPAXHEHUE - 5
o CcM

1. ITocne B3auMOeMCTBUS IBYX TEIEKEK MX CKOPOCTH, COOTBETCTBEHHO, PaBHBI U= 20 —H

cM mq
U,=40 - Uemy paBHO OTHOIIICHHE MX MacC o ?

2

2. Kak BbIpa)xaeTcsi FpaBUTALIMOHHAS [TOCTOSIHHAS YePE3 OCHOBHBIE €MHHUIbI U3MEPEHHUS B
cn?
3. JlBa mapa paguycamu B 1M u Maccamu B 1T compuKkacaroTcst Apyr ¢ Ipyrom. Berancnure

H-m?
CHITY TATOTEHHS MeK Ty mapamu (G = 6,6-10!! %).

4. TlepBoe Teno Maccodl 50 Kr mpu B3aMMOJIEHCTBHM CO BTOPBIM TEIOM Maccod 75 Kr
MOJTy4aeT ycKopeHue 3 C% Omnpenenute yCKOPEHHE BTOPOTO TEIA.

5. Yepnslit 0apan maccoit 20 kr, pa30exaBIIuCh, HAHOCUT yap JIo0 B 10O OesoMy Oapany
maccoii 30 kxr. benblii 6apan B pe3ynbTrare yaapa MojydyaeT yCKOpeHue, paBHoe 2 Cﬂz Kaxoe

YCKOpEHHE TIOJIyYHT YepHbIi Oapan?
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2.6. CUNNA TAXECTHU

JIronu Bceria HaOIrOJaIH aJeHUE TEIL:
BOJIa B BOJIOMA/JIE, JIUCT C BETKH JIEPEBA,
MPBDKOK IIapaIIoTUCTA C caMoJIeTa U T. 1.

e [Touemy majaromiue Tena JBIKYTCS K
MOBEpXHOCTU 3eMin?

e Kakasi cujia U3MEHsIET CKOPOCTh
Maaromero reaa?

MUCCIJIEOOBAHMUE-1. Kakoe Teno 3emns nputArnBaeT ¢ 6onbluen cunom?
Oo0opynoBanue: quHamometp (3 mt.), Habop Tpy3uKoB (Macca kaxkgoro 102 r), mraTus.
Xo/a ucciie10BaHUA:

1. 3akpenure psAOM APYT € APYTOM Ha IITATHBE AUHAMOMETPBI. COOepUTE CHCTEMY U3 IBYX
JIMHAMOMETPOB, COEIMHNB KPIOUKH JIETKON NaJIOUKOMU.

2. IlogBecWB K OTACIHHOMY IWHAMOMETPY OJHMH TPY3HK, ONPENCIUTE CHITy HMPUTSHKEHUS
3emutd, ICUCTBYIONTYIO HA HETO.

3. OnpenenuTe CHUITy NPUTSHKEHNUS 3eMIIH, ACHCTBYIONIYIO HA CUCTEMY, COCTOSIIYIO U3 IBYX
JUHAMOMETPOB, €CITH K HUM ITOJIBECUTH J[Ba IPy3HUKa.

O6cyauTe pe3yabTaThbl: 1. C Kakol CHIION MPHUTATHBACTCS TPY3 K 3eMIle, TIOABCIICHHBIH K
oTaenpHOMY TuHaMoMeTpy? 2. C kakoil cuitoil neiicTByeT 3eMilsd Ha Ipy3 Maccoi B JiBa pas3a
OoubliIeli B cuctemMe, COCTOosIeH 13 ABYX AuHamomeTpoB? 3. Kak 3aBUCHT cuila IPUTSHKEHUS
3eMiu oT Macchl Tena’?

W3 npoBeieHHBIX HAOIFOICHUH 1 HCCIIeI0OBAaHMI ObLTU OIPEICIICHBI HEKOTOPhIC
CBOWCTBa MBMKEHHUS TAJArOIIEro Tena. Tak, BO MHOTHX CIIy4asx JJIsi TIa/IaloIero
Tena:

— MPaekmopust 08UNCEeHUsL NPIMOIUHEUHA,
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— ¢ npubUdzCEHUEM K NOBEPXHOCTIU 3eMIU CKOPOCb Meld Y8eaudu8aencsl,

— npU OBUIICEHUU OMCYMCINEYEN CAMONPOU3BONbHOE 8036PAUCHUE.

B pe3ynbrare B3auMomecTBUS ¢ 3eMJICH CKOPOCTh Mamar- Jein m
IIero Tejla M3MEHsAeTCs. 3eMiis NPUTIATHBAeT TelNo C CHJIOH, F | F=F
HaIpaBJICHHON K LIGHTPY IUIaHEThl. Teno, Takke ACHCTBYs Ha My
3emITio, IPUTATHBAET €€ K ce0e, 0JTHAKO OHO YCKOpPSeTCs K 3emite,
TaK Kak Macca 3eMJIM BO MHOT'O pa3 OoJIbIlIe MacChl Teja, TO eCTh
MO>KHO CKa3aTh, YTO 3€MJIsI HE IBUTACTCS 110 OTHOILICHUIO K TEITy.

e Cuna, ¢ komopotl 3emas (Ui Opyeas nianema) npumseu-
saem K cebe mena, HA3bI8ACMCS CUNLOU MANCECMU.

Cuna msasicecmu pagHa npou38e0eHUI0 Maccvl meid Hd
yeKopenue c60600H020 nadeHus:, cooduaemoe meny 3emuei:

Fose=m- g.

3nech F — cuna TSDKECTH, M — Macca Tella, § — YCKOPEHHE
CBOOOJIHOTO MaJICHUS, COOOIIAEMOE CHUIIOHN TSKECTH Tey. Y CKO-
peHne cBOOOIHOTO MaJJeHUs ONBITHBIM ITyTEM OBLIO ONPEACICHO
UTaNbIHCKUM yueHbIM ["anuiieo [Nanuneem. OH gokaszai, 4To cBO-
00ITHO TMMaaroIINe Tela Pa3INIHON MACChl ¢ HAKJIOHHOM OarTHu
B ropoje [In3a magaroT ¢ 0JUHAKOBBIM YCKOpPEHHEM. 3HaueHue
YCKOPEHHS y TIOBEPXHOCTH 3eMJIM Ha CpelHel reorpaduieckoit
LIMPOTE CIIECAYIOLIEE:

H M
g=981— =981—.

Ke c
Bexmop cunvl msscecmu npunodicen Kk yeHmpy 0OHOPOOHO20 Meld CUMMEMPUUHOU
Gopmel u Hanpaeien Kk yewmpy 3emau. Bekmop yckoperus c60000H020 nadenus 8
NPOU3BONLHOU MOUKE MPACKMOPUL OBUNCEHUsT NAOAIOWe20 meld HANpasieH K

yenmpy 3emnu. [pyeumu croeamu, Hanpasienue YCKoOpenus c60000H020 NAOEeHUs.
coenadaem ¢ HANPAGLeHUeM HaANPANCEHHOCIU ePABUMAYUOHHO20 NOJIA.

NpumeHeHHe NONYYEHHbIX 3HaOHUN
UCCIEOOBAHMUE-2. Nouemy cTpys
BOAbl ABMXETCSA He NPAMONIMHENHO?
O6opynoBanmue: mmpur 0e3 uris (10 mr), Kro-
BETa, CTAKAH BOJIBI.

Xoa uccaenoBanusi: 1. Pacnonoxxure Hamnosz-
HCHHBI BOJOW IINPHUI] TOPU30HTAIBHO Ha
BeicoTe 20-30 cM Haja KIOBETOMH, 3aTeM, IIOCTE-
MICHHO HAXUMas Ha IMOPIICHb, IIPOHAOI0AalTe
32 TPaeKTOPUCH IBIDKCHUS CTPYH BOIBI W3
mmpuina (a). 2. I[pocreanre, kKak H3MEHIETCS
TpPaeKTOpUs TMaJEHHUS CTPYH BOJBI NPH TEPEBOJC IIMPHUIA TOCTETIEHHO B BEPTHKAIBHOE
nosioxenue (0).

O6cyaute pe3yasTaThl: 1. [logemy cTpys BOZBI, aalOMIas B KIOBETY, IBIYKETCS HE TIPs-
MoJUHEHHO? YTO 3aCTaBIsACT CTPYIO IBUTATHCS MO KpuBOH uHNHU? 2. KakoBo HampaBiIeHne

"
L S

uy

\ 4
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YCKOPEHHUS BOJIbl HA TPACKTOPUU CTPYH B Toukax 1, 2, 3,4 u 5? 3. 3apucyiite TpaeKTOpHUIO B
pabounii mUCT U rpadudecKu 0TOOPA3UTE HAIPABICHUE STOTO YCKOPCHHS.

YT0 BbI Y3HANH

3TO cwia, ¢ KOTopoil 3emus (Wiam Apyrast

TUTaHETa) MPUTATHBACT K cebe Tenma. UnciaeHHoe KNIOYEBLIE CNOBA

3HAUYCHUEC CHIJIBI TSDKCCTH PABHO IPOHU3BCICHUIO YcKopeHue cBOGOAHOrO NaaeHus
Macchl Tejla Ha _ , COOOIIEHHOE JTOMY TeJy. LenTp 3emnu

BekTop yckopeHusi cBOOOHOTO TAJCHUS B MPO- Cwuna TaxecTH

M3BOJIBHOM TOYKE TPACKTOPUU JIBUKEHUS MaJIat0-

LIECTO TeJla HAIPaBICH K .

IpeBepsE BHARHWSA

1.

ITouemy naparoiiee Teyo ABUXKETCS K 3emiie, a 3eMils He ABMXKETCS K Teny?

2. JIeicTBYeT JIU crjla TSHKECTH Ha TIOKOSIIeecs Ha OBEpXHOCTH 3eMin Tero? ObocHyiiTe
OTBET.
3. IlpeacraBpTe CXeMaTHUECKH BEKTOP CHIIBI TSHKECTH, JCHCTBYIONINI HA TEIO0 Maccoi 4 KT

M
1 BBIYUCIIMTE €ro MOJyJIb (YCKOpeHue cBoOoaHOro najenHus g = 10 C—z).

YNPAXHEHUE - 6

1.

Kr
O6beM antoMHHIEBOTO Kyba paser 0,5 M?, a IIOTHOCTH amoMuanst 2700 —.
M

o M
OmnpenenuTe CIITy TSHKECTH, IEHCTBYIONIYIO HA KyO (glec—z).

. Cuna TspKeCcTH Ha MOBEPXHOCTH 3eMIIH, JeHCTBYIOMIasl Ha acTpoHaBTa, paBHa 882 H. C

KaKo¥ cuyioi OyneT JeiicTBOBaTh cuiia TshkecTd JIyHBI Ha acTpOHABTA HA €€

H H
INOBEPXHOCTH (gseMJm = 938;’ gJ[yHbI = 196;)?

. Ha teno maccoii 74 xr, Haxoas1meecs: Ha noBepxHocTH IOnuTepa, neiictByer cua

TspKecTH, paBHas 1739 H. KakoBo yckopeHue cBOOOIHOTO 1a/IeHHs Ha TOBEPXHOCTH
FOmmrepa?

. Kocmmueckwii kopabib, HAXOAAIIMIICS B TPABUTAIMOHHOM TI0JI€ TUTAHETHI, IO

o H
JACUCTBUCM CHUJIbI TAXKCCTU an06peTaeT YCKOpPCHUC CBO6OI[HOFO najacHus 12 ; quy

paBHa HAIPSKEHHOCTH 3TOTO MOJIA?

. Macca acTpoHaBTa Ha IOBEpXHOCTH 3eMJIH paBHa 85 Kr. OnpenenuTe CUily TIKECTH,

JICHCTBYIOIIYIO Ha 3TOTO aCTPOHABTA, €CJIM OH HAXOIUTCS Ha MoBepxHOCTH CaTypHa
H
=11,5-).
(gcaTypHa ) KI‘)
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2.7. CUNNA YMNPYIrOCTWU. 3AKOH IN'YKA

[Mayaronyii MUK 10/ ACHCTBUEM CHJIBI TSYKECTH M3MEHSET CKo- | |
pOCTh, TO €CTh MagacT ¢ YCKOPCHHEM CBOOOJHOTO majcHus. B
MOMEHT yJiapa O MOBEPXHOCTh 3CMJIM MSIYHUK MCEHsET (opmy: .
CHauaja CKUMAETCs, a 3aTeM, MPHHSB MEPBOHAYAIBHYIO (hopMmy,
OTTAJIKMBAETCS OT MOBEPXHOCTH.

e KakoBa mpr4MHa BO3BpAIICHUS Msua B IEPBOHAYAIBHOE COCTOSIHUE IIPU U3MEHEHHUH €ro
(hopmbl 1 pazmepoB?

JleiicTBys Ha IIIACTUIMH, MOXHO JIU IPUIATh EMY L Ly J
HeoGxommMyI0 opmy? Ceows

e KakuM CBOMCTBOM OTJIMYAETCS IUIACTUINH OT Msda?

MCCIIEOOBAHMUE-1. YTo Bo3BpallaeT Tenio B NnepBoOHa4YanbHoe COCTOosiHue?
Oo6opynoBaHue: pe3suHOBas TJIEHKA, MOJIEIb, COCTOSIIIAS U3 IEPEBSIHHBIX TIACTHH,
CKPETJICHHBIX MAJICHBKIUMH NPYKUHAMH, THHEHKA, MapKep.
Xon uccaenopanus: 1. Hauepture npu nomomu auHen- 9 . @
KM M Mapkepa KJIETKy Ha IOBEPXHOCTH PE3UHOBOM W
IUIeHKU. 2. B3sIB MiIeHKy 3a Kpasi, pacTSHUTE €€ BJ0JIb U |
HOIEPeK M OTIICTHTE. 3aTeM, CABHHYB OOMH Kpaii — U (51
IUIEHKH BIIPaBO, a APYroi kpaii Bieso, ormycrute. [Ipo- B 11
clleinTe, Kak HW3MCEHAITCA 1o (opMe M pazMmepam ‘ e

I

KJICTKH Ha TIOBEPXHOCTH TIeHKH (a). 3. [lonabmromaiite, T . LT

KaK W3MEHSETCS MOJIOKEHUE TUIACTUHOK MOJEIH JIPYT | II

OTHOCHTEJIBHO JIpyTa IPU CIKATHHU, PACTKCHUH, U3rHOE, L_ | HALL W
KPYYEHHH U CIBUTE, U KAK COOTBETCTBEHHO U3MEHsAeTcss = L 1

dopma mozenu (6). _"J-I;L
Oobcyante pesyiabrarbl: 1. K KakoMy BBIBOJIY MOKHO
MPUNATH OTHOCUTEIBHO M3MCHEHUS (POPMBI M Pa3MepoOB
KJICTOK Ha TOBEPXHOCTH PE3WHOBON IUICHKU IIPH
pacTshKeHHH ee BAoIb U notiepek? 2. Kakoe aBmkeHHe MOJeN HAOII0IaeTCsl B pe3yIbTaTe
n3ruba, KpydeHUs] W CKAaTUsS JCPEBSHHBIX TutacThH? Kakas cuia BO3BpamiaeT MOJACTHh B
MEPBOHAYAIEHOE COCTOSIHUE MPH MIPEKPAIICHIH ICUCTBUS HA Hee?

Hedopmanus. Kaxmomy Tenmy mpucyma omnpesaenennas dbopma. [lpu B3ammo-
JICHCTBUH C IPYTUMHU TelaMu ero popma MeHsieTcst. @opma Tena MeHsIeTCs, Korjia B
pe3ynbTaTe JNEHCTBUS BHEIIHEH CWIIBI KaXKJas W3 YaCTHIl Teja, HaXOISMIIUXCS B
COCTOSIHUM MOKOSI OTHOCUTENBHO JIPYT IPYTa, CMEIIACTCS.

* Uszmenenue popmul u pazmepos meaa noo Oelcmeuem GHewHell CUIbl Ha3bl-
saemcs degpopmauuei. 1o xapakrepy neopmanuu ObIBAIOT ABYX BUJIOB: yIPYTHE
U MJIACTHYCCKHE.

o [Ipu ynpyeoti depopmayuu meno npuobpemaem nepeoHAUAIbHYIO hopmy, eciu
6030eticmeue gHewtell cuibl npekpawaemcs. lpu niacmuyeckoti Oegpopmayuu meno He
MO2iCem 80CCMAHOBUMb C8010 (hOPMY, Oadice eClil RPEeKPAAemcst 8030€liCmaue GHeHell
CUTIbL, HANPUMED: NAACTIUWIUH, MECMO U Opyeue.
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CyIecTBYIOT ClIeAyIOImMe BHIBI JleOpMalK: PacTsDKEHHEe, CKaThue, U3ruo,
Kpy4deHHe U CABHT (CMOTpH: CTp. 45 — 0).

Cuaa ynpyrocru. [IpyxuHa HaX0IUTCs B MOKOE HA TOPU3OHTAIBHOW TIOBEPX-
HocTHU. JleficTBys pykoil Ha cBOOGOIHBIN KOHEI NPy KUHBI, IPUKMEM €€ K MOBepX-
HOCTH. BUTKHM mpyXuHBI cOMU3ATCS. B 3TOT MOMEHT BO3HMKAET CHJIa, OKa3bIBaIO-
11asi IPOTUBOACHCTBHE CHIIE, CKUMaroLel npyxuny. Eciu yopath pyky, 3Ta cuna
«TIBITAETCSD) BEPHYTH MPYKHUHY B MIEPBOHAYAIBLHOE T10-
noxenue (B). Takum oOpas3om, cwiia pyKd, AEHCTBY-
IOIIasl Ha IIPYKHUHY, HAa3bIBACTCS depopmupyrowjeti cu-
JI0ll, CHUJa TIPOTUBOJCHCTBUS TPYKUHBI HA3bIBACTCS
CUJLOU YNpy20Ccmu.

» Cuna ynpyeocmu — 2mo cuild, GO3HUKAIOWAS 6
pesyromame Oeopmayuu mena u «NulMaoWascsy
6EPHYMb eMy NePEOHAUATLHYIO QOPMY.

Cuna ynpyrocTd BO3HHMKAeT B Ie(OPMUPOBAHHOM
TeJle, a €€ HaIpaBJICHHE ITPOTHBOIOIOKHO IehOopMu-
pylolien cue.

Amnrnuiickuit yuensiit Pobept ['yk onpenenu 3akoH
3aBUCHUMOCTH CHJIBl YHPYTOCTH OT YIUIMHEGHHUS IIPH
JneGOopMaIiK CKATHS U PACTSIKCHUS Tea:

» Cuna ynpyzocmu, 603HUKAIOWAS @ meie npu e2o
Ooepopmayuu, npaAMo NPONOPYUOHANLHA — GeUUUHE
amot deopmayuu u Hanpasiena NPOMUEONONONCHO K

me Ooepopmayuus (8).

Fonp = — kx.
3nech Fyp — Culta yIpyrocTH, X — yJIIMHEHHE (WK CKATUE) TeNa, k — Koo puiment

IponoOpUrOHAJIBHOCTH, UJIN )KCCTKOCTD TECJIA. Kecmkocms 3a6ucum om pasmepos u
mamepuaia meid.
Enunavnia mamepenns xectkoctu B CH onpenensiercs Tak:
)= Byl _1H _ H
X I ~m

anMeHeHHe NONYYEHHbIX 3HAHUH

MCCNEOOBAHME-2.

Pemure 3amauy. I'py3 maccoit 650 e, mOABEIICHHBIH K MPYXUHE, PACTATHBACT €€ Ha 2 CM.
Omnpenenute KecTKOCTh MpyXuHbI (g=10 H/kr).

Y70 BbI Y3HANH
W3menenrne ¢Gopmbl M pa3MepoB Tena MOJ JIEHCTBHEM KMIOYEBbIE CNOBA

BHECIIIHECH CHIIBI Ha3bIBACTCS __. __ —0OTO cuia, BO3HHKA- Cuna ynpyroctu
I0IIasl B pe3ybTaTe Ae(hOpMaIiK Tea U «CTPEMSIIAsCSDY 3akoH lNyka
BEPHYTH €TI0 B IEpBOHAYANbHOE TTosioxkeHune. Cuiia ynpy- YanuHexue
rOCTH IPAMO MPONOPUHMOHANBHA _ npu gedopmamun — AKECTKOCTb
C)KaTUs M PACTSDKCHMS TElla. _ 3aBHCHUT OT Pa3sMEpPOB U AT

MaTepuraJia Teia.
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(IEEBEPBIE] BHAKHES
1. [Touemy mpu nedopMannu Teixa TOBOPUTCS, YTO MIPOUCXOTUT B3aUMOICHCTBHE, XOTS
CKOPOCTB €ro He MeHseTcs?
2. I'me mpuMeHsieTCs CUIla YIPYTOCTH M KaKOBO €€ HallpaBIicHHe?
3. OT 4ero 3aBUCHUT KECTKOCTH?

2.8. BEC

B 10BceJHEBHOIT KU3HU OYCHb YacTO HCIIOJIb3YETCsI CIIOBO «BEC»; HAIPUMEp: «Bec (pyK-
TOBY», «MOM BEC», «BEC CIIOPTCMEHA» U APYyTHE.

e Y10 Takoe Bec? B uem oTimune ero ot maccei?
© Yto ompesensieT npoIaBel Mpy B3BEIINBAHUH POAYKTOB MUTAHMS Ha BEcaxX: Maccy WM Bec?

MCCNEOOBAHME-1. Bec unu macca?

Oo0opynoBanue: tuHamomerp, rpy3uk (102 r), mrarus.

Xon uccaenoBanns: 1. 3akpenurte AUHAMOMETP Ha IUTAaTHBE U OTMEThTE
MOKa3aHHe JMHAMOMETPA C MOJBEHIEHHBIM Tpy3oM. 2. CrenaiiTe pucyHOK B
pabodeM JIMCTKE W CXEMAaTHYCCKH MTOKAXKUTE BO3HUKAIONIME BEKTOPHI CHII
JICHCTBUS U IPOTUBOJCHCTBUSL.

O6cyaute pe3yasTaThl: 1. B pesynpraTe B3anMoaeicTBUS KaKUX CHI TPY3,
TIOJIBELIICHHBIM HAa THUHAMOMETPE, HAXOAUTCS B COCTOSTHUM MOKOsI? 2. UTO BBI
OTIPE/ICIIMIIN C TIOMOIIBIO THHAMOMETpPA: MacCy WM Bec rpy3a?

UYrto Takoe Bec? I[lpu pasmenieHUM THMpPU Ha MOBEPXHOCTH TOPH3OHTAIBHOM
IUIOCKOCTH, NpEeACTaBIISIONIe COOOH YNpyryro IUIacTUHY, TUPS OKa3bIBaeT JeH-
CTBUE B HANpaBICHHUH, MEPIECHANKYIIPHOM Ha IMMOBEPXHOCThH TUIOCKOCTH C CHIIOH,
paBHOI cuile TsHKECTH. B pesynbTare MiIOCKOCTh, MCTIBITHIBAIONMIAS JIe(POPMAIHIO
n3ruba, oka3bpIBaeT NPOTUBOJCHCTBUE THPE CUIION yNPYTOCTH. DTa CHJla YIPYTOCTH
Ha3bIBACTCA CUMOU peakyuu onopvl U
oGosnauaercs N (a). Ecu upst moaBemieHa
Ha HHUTH, 3aKPCIUICHHOM B HEMOJBUXKHOM
TOYKE, TO HHUKAKOW nedopmariii MBI HE
Habmogaem. OIHaKO Ha caMoOM Jielie THPS
JIEUCTBYET Ha IOJIBEC C CUJIOW, paBHOM CUJie
TSOKECTU, a IOJABEC OKAa3bIBACT IPOTHUBO-
JIeCTBUE TUpe CWION ympyroctu. Yamie
BCErO O3Ta CHWJIA, Ha3blBaeMas Cuiou

Hamsicenus numu, 0603HaqaeTCs 1 (0).

Ilouemy TeJsio JeiicTBYyeT Ha OMOpy M moaBec? 3eMiisi NPUTATHBAET TeIO,
OJIHAKO HETOJBIDKHAsI OMOpa WM TOJABEC MEIIAI0T €My yhacTh Ha 3eMIyro, B
pe3ylibTaTe TEJNO OKa3bIBACT JICHCTBUE HA HUX CUIIOHN, PABHOW CHJIC TSIKECTH:

® Bec — smo cuna, ¢ Komopoil meno 6ciedcmaue NPUmsINCeHust K 3emie oeticm-
8yem Ha onopy unu nodsec. Bec o6o3nagaetcst OykBoi P.

Touka npunosicenus geca Ha onope uiu noogece:
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e Hanpasienue eeca meia Ha onope nepneHOuKyiapHo nogepxrocmu. Ecmm
TOPU3OHTANBHASI OMOpPa M BEPTUKAILHBIN MOABEC OTHOCUTEIHHO 3EMIIM HAXOSITCS
B COCTOSIHUU TOKOSI WJIM JIBHXKYTCSI MPSIMOJIMHEHHO PAaBHOMEPHO, TO BEC Tela IO
YUCIIEHHOMY 3HaUEHHUIO PaBEH CHIIE TSKECTH, IEHCTBYIOMIEH Ha 3TO TEJO:

P =mg.

Kax BugHO, Bec u Macca — MOJHOCTBIO Pa3IMYHbIC BEIUYUHBL: BEC — 3TO CHUJIA,
BEKTOpHAs BEJTUYHMHA, U CAWHHIIA €T0 U3MEPCHHUS — HbIONOH.

Bcerna im Bec paBeH cuJie TskecTu? Bec u cuima TsokecTH — abCOTIOTHO pas-
JUYHBIC CUJIBI: BO-TIEPBBIX, CUJIA TSKECTH MPUIIOKEHA K TEIIy, a BEC MPUIOKEH K
omope WK nojJBecy. Bo-BTOPBIX, CUla TSHKECTU B TAHHOM TOUKE 3eMJIU BCEra OIl-
penensercs Kak £ = mg, a Bec MOKeT ObITh Kak OOJbIIe, TaK M MEHBIIIE 3TOTO 3Ha-
yenus. Eciu Bec OoJibliie, 4eM mg, TO TOTJa TeJI0 UCTIBITHIBACT MEPErPy3Ky.

B HexoTOphIX ciydasix Bec Tela paBeH HYIIO: @ cIyuae Omcymcmeus Onopsl U
nooseca meino HAXOOUMCsl 8 COCMosAHuU Hesecomocmu. Hampumep, cropTcMeH,
TIPBITAIONTUH C BBITIIKK, C MOMEHTA OTPBIBA OT TPAMIUIHHA JIO TOTO, KaK OH KOCHETCS
BOJIbI; KAMCHB, TOJIOPOIICHHBIN BBEPX, HAXOIUTCS B COCTOSTHUM HEBECOMOCTH, MTOKa
He yrajeT Ha 3eMITio (COTTPOTUBIICHNE BO3/IyXa HE YUUTHIBACTCS).

I'IpumeHeHue NONYHYEHHbIX 3HAHUHU
MUCCIEOOBAHME-2. KakoB Bec rpysa?

O6opynoBanue: TuHAMOMETP, Tpy3 (200 r). (B (1)
Xox mccaenoBanmsi: 1. Ompenenute Bec rpysa,

D
(o]

IO/BEMIEHHOTO K IHHAMOMETPY, B COCTOSIHHH I0-  —tiery - I
KOsl. 3aTeM OINpeseuTe Bec Ipy3a MpH JABHKEHUU ’g :
=
3

LA

BMECTE C JUHAMOMETPOM PaBHOMEPHO BEPTUKAILHO
BBepx M BHHM3 (B). 2. OTMerbTe Bec rpysa INpH
JIBIDKEHUU BMECTE C JTUHAMOMETPOM BEPTHKAILHO
BHHU3 C BO3pAcCTaromIe CKOpocThio (T). 3. OT™MeThTe
BEC I'py3a IpU ABMIKEHUU BMECTE C JUHAMOMETPOM I;ﬂ_"TI

BEPTHKAJIBLHO BBEPX C BO3PACTAIOUIEH CKOPOCTHIO
(m). 4. OT™MeThTE Bec rpy3a MpH PE3KOM JBIKCHHH
BMECTE C IMHAMOMETPOM BEPTHUKAIBHO BHHU3 (€).
Oo6cyaute pe3yabtarhl: 1. Uemy paBeH Bec rpysa, €clii rpy3 MOJBEIIEH K JUHAMOMETPY,
HaXO/SIIIEMYCsl B COCTOSIHUM TIOKOSI WJIM JIBHDKYIIIEMYCsl BMECTE C JJMHAMOMETPOM PaBHO-
MEpHO BEpTHKaJIbHO BBepx-BHU3? 2. Kakue M3MeHeHMs B Bece rpys3a HaOIIOAAI0TCs MpH
JIBIDKEHUH €r0 BMECTE C JIMHAMOMETPOM BEPTUKAILHO BBEPX C BO3PACTAIOIIEH CKOPOCTHIO?
Kaxk naspiBaercs Takoe coctosiaue? 3. Kakue HaOmonaoTcs M3MEHEHUS B Bece Tpy3a Mpu
JIBIDKCHUH €r0 BMECTE C JIMHAMOMETPOM BEPTHKAJIBHO BHHU3 C BO3PACTAIONIEH CKOPOCTHIO?
4. Yemy paBeH Bec rpysa HNpH Pe3KOM JBIDKCHHH BMECTE C AMHAMOMETPOM BEPTHKAIBHO
BHU3?
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YTO BblI Y3HANH

___9OTO cuia, € KOTOpOfI TCJIO BCJICACTBUC MPUTIKCHUA K
3emie ,HCP'ICTBYGT Ha OIIOPY WX OABEC. Touka IIPUIIOKE-

KMIOYEBLIE CNOBA

Onopa

HUSI Beca HaXOJUTCsl Ha Wi . Bo Bpemst cB0OOHOTO Bec

IIaZICHUA TEJIO HAXOOUTCA B COCTOSIHUHN . HeBecomocTb
MopBec

[ pCEERELE] SHANS

1. Kakue nmeroTcst pasnudus MeXaIy BecoM, Maccoil u cuoi Tsxectu? 2. B xakom cocTo-
STHUU BEC TeJla paBEH CHJIe THKECTH, ACHCTBYIoIeH Ha Hero? 3. VICHBITHIBAIM JIU BBI CO-
crosinue HeBecomocTu? OTBeT 0OocHYyi#iTe. 4. 1300pa3ute cxemy JIeHCTBHS CHIIBI TSDKECTH U
Beca Ha KHUTY, HAXO/SIYIOCS] Ha TOBEPXHOCTH cToua. 5. [Ipu kakoM JBH)KEHUH BO3HUKAET
neperpyska’?

NMPAKTUYECKAA PABOTA
FpagynpoBKa NpyXWHbI 1 U3MEepPeHne CUn U3roToBrIieHHbIM ANHAMOMETPOM

Iesab padoThl: HAYYINUTHCS TPATYHPOBATH AMHAMOMETP M C €r0 ITOMOIIBIO H3MEPHUTH CUITY.
Ipubdopsl u maTepuanl: HaOop rpy3ukos 102 r, muHaMoMeTp ¢ 6eoit Oymaroii Ha mKaie,
3aKUM C My()TOH, IITATHUB C KOJIBIIOM, JINHEHKA.

Yka3anus k padore:

1. JluHamMOMeTp C 3aKpBITON LIKANOH MOJBEIINBACTCS BEPTUKAIBHO C MIOMOIIBIO 3aKHMa C
Mydroii. ITlepBoHauasibHOE TMOJIOKEHHE YyKa3aTelss OTMEYaeTcs
Ha Oymare nudpoit «0».

2. Onpenenure 1npu oMoy GopMynsl Fy,, = m-g CHIy TSDKECTH, e
JEUCTBYIOIIYIO HA OJMH IPy3UK. ['py3HK pacTsATuBaeT NpyKUHY
JMHAMOMETpa ¢ 3TOW CUIION. Bo3HUKIIAs B MpyXKHUHE CHa yIIpy-
TOCTH ypPaBHOBEILINBACT CHITY TSKECTH, ACHCTBYIOLIYIO Ha TEJO.
JlanHOE TTONIOYKEHHE YKazaTelsl OTMEThTe Ha Oymare mudpoit «1».

3. [logBeckTe K KPIOUKY AMHAMOMETpA MOCIEI0BATEIBLHO OJUH 3a .
JPYTHM BTOPOH U TpeTuil rpy3uku. OT™MeThTe Ha Oymare nudpa-
MU 2 U 3 COOTBETCTBYIOIIME TOJOKEHHUS yKa3aTels TUHAMO-
Metpa. Ot 1udpsl mokaseiBaoT cuibl B [ H, 2 H u 3 H
COOTBETCTBEHHO.

4. CHuMHTe AMHAMOMETpP cO IuTaTuBa. M3MepbTe mpu moMmoiu
JIMHEHKH pacCTOSHUE MEXy OTMETKaMH. YOeanuTech B paBeH-
CTBE STHX PAcCTOSHUHA. B mpoTHBHOM ciydae Bce MOBTOpHUTE
3aHOBO.

5. B BepxHeii yacty mkansl Hanumure 0ykBy H (noiomon). luna-
MOMETp T'OTOB.

6. ITonBechTe K M3TOTOBICHHOMY AMHAMOMETPY Pa3IHYHbIE TPY3bI

1 ONIPEACINTE UX BEC. |

W= e
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2.9. CUNNA TPEHUA

HagepHo, BbI HaOII01aTH, KAK 3UMO B OUCHb CHEKHBIC U MOPO3HBIC THH aBTOMOOWJIH HE
MOTYT TPEOJ0JICTh JaXke HEOOJBIINE TOABEMBI, 1 HECMOTPS HA TO, YTO MAAFONINI CHET
MOKPBIBAET BCE HEPOBHOCTHU JOPOTH, MEMIEXO/Ibl MEPEABUTAIOTCS 10 3aCHEKEHHBIM TPO-
Tyapam ¢ TpyJIoM. Takke CJI0KHO XOJUTD 10 MApKOBOHM JOPOKKE, KOTOpasi MOKPbITA Mpa-
MOpPOM.

o [ToyeMy IJTFOISIM TBUTATHCS 110 CYXOH HEPOBHOM JTOpOTe JIeTde, YeM I0 JOPOre, MOKPHITOH
CHErOM M JIbJIOM?

UCCJIEOOBAHMUE-1. MNo4yemy Teno gBMXeTCs paBHOMEPHO?
O6opynoBanne: TpudbOMeTp (WK TJIaKask IVIOCKOCTh), OPYCOK, TMHAMOMET], HHUTh.
Xox uccaenoBanmsi: [Ipukpenus quHaMOMeTp K OPYCKY, JIBUTaiiTe €ro paBHOMEPHO 110
TOPU30HTAIILHOM MOBEPXHOCTH.

JluHaMOMeTp NOKa3bIBACT CHILY TATH (Fryr), AEHCTBYIONIYIO HA OPYCOK.

_..u

- /-/{ | Fose -é*;_,ﬁ

el

O6cyaute pe3yabTatsl: 1. [Touemy, HECMOTpsI Ha TO, YTO CHJIA TATH JACHCTBYET Ha OPYCOK,
OH JBIKeTCSl paBHOMepHO? 2. Kakasi cuiia okasbIBaeT Tely MPOTUBOACHCTBHE, PAaBHOE IO
MOJTYJIIO CHJIC TATH?

Cuna tpenusi. Teno IBUXKETCS MPSIMOJUHEHHO PaBHOMEPHO MO TOPU30HTANb-
HOW TIOBEPXHOCTH TIOJ] IEHCTBUEM CHIIBI TATU Fuyr. [lpy TakOM NBIDKEHWH Ha TEIO
HeﬁCTByeT cuiia, 1o MOAYJIFO paBHas MOJYJIFO CHUJIbI TATH W HAIIpaBJICHHAA IPOTH-
BOTIOJIOXKHO €il. Dma cuna Hazvleaemcs cuiol mpeHusl.

Ipu 0sudicenuu 00H020 mena no NOGEPXHOCMU OPY2020 803HUKAET CUIA MPEHIUSL,
HAanpaeneHHdas 8 CHOPOHY, NPOMUBONOJONCHYIO HanpagieHuto osudxcenus. Cumia
TpeHus 0003Ha4aeTcsi OyKBOI Ij"Tp, OHa MPHUJIO’KEHA K Tely, HalpaBJeHa Mapauieib-
HO COIPUKACAIOMICHCS C TEJIOM IMOBEPXHOCTU MPOTUB NBIKEHUS. COOTHOIICHUS
MEX]ly CHJIOW TSTU U TPEHHEM OBIBAIOT Pa3JINYHbIC:

I. Moy cuit TsIrH U TpeHUs PaBHbL: Fryr = Fr,. PaBHOJCHCTBYIOMIAS CHJTa paBHA
Hymo: F'= FE,. — F,= 0. Teno ABukeTcst NpsIMOJIMHEHHO PABHOMEPHO.
—
—» U

F_:Tﬂl"
F M
7

<
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II. Mozynb cuiibl TATH GOJIbIIIE MOMYJISL CUJIBI TPEHUSA: Frar > Fr,. PaBHOMEHCTBY-

IOIIasl CUITa HANPABIICHA BJOJb CHIIBL TSTU: F = Fyr — Ep# (. CropocThb Tena

YBCINYUBACTCA.

IT1. Moynb cuibl TpeHUs! OOJBIIE MOYJIS CHIIBI TSTH: Frar < FTp. PaBnopeiicTBy-
follasi CUJIa HAlpaBJieHa BAOJb CHIIbl TpeHUs: F = Fip — Frgp # 0. CkopocTs Tena

YMEHBILIAETCSI.

Cuna TPCHUA OBIBaEeT TPEX BUIOB: CUld mMperUusid KaueHusd, cuia mperus CKoJlb-
HCEeHUA U CUIA MPEHUA NOKOA:

Cuna TpeHus
KauyeHHs

IIpu xaueHun oAHOTO
TeJja 1o MOBEPXHOCTH
Jpyroro tena

Tp.Kad

HpOTI/IB HalpaBJICHUA JBUXKXCHUA

Cuna TpeHus
CKOJIB)KCHHUA

IIpu cxonpxeHnn
OJTHOTO TeJia Mo
MOBEPXHOCTH APYIOro
Tena

pr >

<

HpOTI/IB HalpaBJICHUA JBUKCHUA

Cuna tpeHus
MIOKOSI

[Ipu momneiTke
BBIBECTH TETIO U3
COCTOSIHHMS TIOKOSI

_ E,
—

TP.HOK

Hanpasiena napanieasHO TOBEPXHOCTH
MIPOTHB JICHCTBUS CIJIBI TSTH

st oqHOrO M TOrO *Ke Tena Frpnok < Frp. U Frp.> Frpxau.
Eciu Mex/1y CONpUKACAOIMMUCS TOBEPXHOCTSIMUA HAXOJISATCSI
[IAPHUKHU, TO TPEHUE 3HAYUTEIHHO YMEHbBIIACTCS.

3naerte jiu BbI? [llapukoBbie U POJMKOBBIC TMOALIHITHUKY IITH-
POKO NIPUMEHSIOTCS B TEXHUKE U1l YMEHBILIEHUS TPEHUS COIIPU-

Kacarouuxcs HOBerHOCTeﬁ.

I[J'If[ YMCHBUICHHA TPCHUSA MCEXKAY COIPUKACAIOIMIMMUCA ITOBEPXHOCTSAMHU BBOJAT
CMasKy. Cma3ska 3a1oJIHsaeT HEBUAMMBIC TJ1a3y HCPOBHOCTH, CIVIaKUBasd U pasaciisasd

MMOBCPXHOCTH.

OT 4ero 3aBHCHT CHJIA TPeHUs1?
MoOyne cunvl mpenus CKOIbICEHUs 3A6UCUM OM CUNbL 0ABTIeHUS, NPUACUMAIoOWell
meso K NOGEPXHOCMU, U HePOGHOCHE CONPUKACAIOWUXCS NOGEPXHOCTEN:

FTpA:l-l' Fy
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3neck F, — cuna naBienus. [Ipu CKONbKEHUM Teja M0 TOPU3OHTAIBHON MOBEPX-
HOCTH CHJIA JABJICHHSI paBHA CHJIC TSDKECTH:

F,=mg
W — ko3 HUIMeHT TpeHUsl CKOJibkKeHUs. OH 3aBUCUT OT MaTepuajla U HEPOBHOCTEH
COTPUKACAIONINXCS TOBEPXHOCTEH. ENMUHUIIBI u3MepeHus y ko3 duimenta TpeHus
ckobkeHus HeT. Koa(huiueHThl TpeHusI HEKOTOPBIX COMPUKACAIOIIMXCS BEIESCTR
JIaHbI B crienuaibHoi Tabnuie (cM. [lpunoxenue, Taod. 2).

I'IpumeHeHue NONY4YeHHbLIX 3HAHHUU

UCCIIEOOBAHMUE-2. Onpegenum Ko3ad(pULMEHT TPeHUs1 CKONbXeHUs
O0opynoBaHue: TMHAMOMETp, BEChI, TUPH, JICPEBSHHBIN OpycoK, HAOOp Tpy30B (KayKabli
102 1).

Xo/ uccae10BaHus:

1. smepuB maccy Opycka (/) Ipu OMOIIN BECOB, 3aHECUTE €€ B TaOJIHIly pabovero JiicTa.
2. Ilepemecture paBHOMEPHO IO TOPU30HTAILHOM MOBEPXHOCTH OPYCOK, IPUKPETIIICHHBIH K
KpIOUKY nuHamomerpa. OTMEThTE IOKa3aHWe JMHAMOMETpPAa BO BpPEMs JBIDKCHHUS. OTO
MOKa3aHUE COOTBETCTBYET 3HAUCHUIO CHIIBI TPSHUS CKOJIBKEHHUS.

3. Pacnonoxwure Ha TOBEPXHOCTH OpycKa JOMOTHUTENBHBIA IPy3 U3BECTHON MacCHl U eIIe
pa3 u3MepbTe CHIIy TPEHUsI, ABUTAst OPYCOK pAaBHOMEPHO MPH IMOMOIIH AMHAMOMETPA.

4. 3anecute B TabIuUIy 0OIIyI0 Maccy Opycka ¢ rpy3oM (mg + m;) W MOKa3aHUS JHHAMO-
Merpa.

F,
5. Koo QUIMENT TpeHus CKOIbKEHHs ONpeneuTe no hopMye L= m%‘;.
2
102r

- =

O6cynuTe pe3yabTathl: [loueMy mpu pacroiOKCHUH HAa MOBEPXHOCTH OpYCKa JOMOJHHU-
TEJIBHOTO Ipy3a 3HaUCHHE KOI(D(MUIIMCHTA TPEHHS CKOJIBKCHUS HE U3MCHSICTCS?

YTO BblI Y3HANH

HpI/I JABUKCHUU OOHOTO TEJIa IO IMMOBEPXHOCTHU

KMIOYEBLIE CNOBA

JIPyroro BOSHMKACT __, HANpaBeHHas B CTO- o - T
POHY, MPOTHBOTIONOKHYIO HANMPABICHHIO JBH- Koo ddyuiineHT TPEHUS CKONKEHNS
KeHusA. MOZy/ b 3aBHCHT OT CHIIbI IaBJICHHA,  Cyna TpeHMs CKOMbKEHNS

OPWKUMAIONIEH TeJNo K IOBEPXHOCTH, U
HEPOBHOCTEHN CONMPUKACAIOUINXCS IOBEPXHOCTENH.  3aBHCHUT OT MaTepuaia U HEPOBHOCTEM
COIPUKACAIOIINXCS [TOBEPXHOCTEH.
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(NpoBEpPLIE] BHAKAS
1. B pe3ynbrare B3anMO/ICHCTBHS KAaKUX TEJ IPOUCXOJUT TOPMOKEHHE aBTOMOOMIIS?
2. Kakue Buzbl cunsl TpeHus cymectByroT? Kakas u3s cun tpeHust Hanmenbsmas? [ouemy?
3. Ot gero 3aBUCHT KOAPQPUIEHT TPEHHS CKOIBXKECHUS?

YNPAXHEHUE -7

1. KaxoBa ’keCTKOCTb YHIpPYyTO# MPY>KHUHBL, PACTSIHYTON Ha 25 MM NOJ I€HICTBUEM CHUIIBI B
25 H?

2. Ilpm n3rude ynpyroii mmactuHky Ha 40 MM BO3HHMKAET cuiia yrpyroctu 96 H.
Hackonbko Haj0 COTHYTH IUTACTHHKY JJIST BOSHUKHOBCHHS YIIPYTOil cuiibl B 32 H?

3. Ha pucyHKe IpeJCTaBIEHO TEI0, PABHOMEPHO CKOJIB3AIIIEE 110 HAKIIOHHOH IIOCKOCTH.
KaxoBbl HanpaBIeHUs CUIT 1aBJIEHUS M TPEHUS CKOJIbKEHHS?

2

4. Temno IBMXKETCS paBHOMEPHO IO TOPH30HTAIBHOHN MMOBEPXHOCTH Apyroro Tena. [To kakoi
(hopMyJIe IpH 3TOM BBIYMCIIACTCS] BO3HUKAIOIIAS CUIIA TPEHUS CKOJIBKEHMS:

a) Fr=p Fir
0) Frp=p Iy
B) Fipy=p1 P
(rae p — ko3 dunmeHt Tpenus, Fr — cuiia TsHkecT, Fy — cuia Jasienust, P — Bec)?

5. Teno paBHOMEPHO JIBIKETCS 110 BEPTUKAJIBHOMN IIIOCKOCTH MO AEHCTBHEM MpUIaraeMoi k
HeMmy cwiibl B /0 H. OripeniennTe CHiTy TpeHHs, eciii KO3 QUIMEHT TpeHust ckosbxenust 0,1.

F=10H
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OBOBIIAIOIINE 3AJAHUS

1. Manpuuk, crosimuii Ha 00Je1eHeN0i TOpU30HTAIBFHON Jopore, OpocaeT KaMeHb
maccoit 300 T Briepes co CKOPOCTBIO 25 M/c, caM K€ MaJIbuMK CKOJIB3HUT Ha3all co
ckopocthbio 0,25 M/c. KakoBa macca Mampunka?

A) 50 kr

Bb) 55 xr

B) 30 kr

I') 25 xr

) 80 xr
2. Ha pucyHke npecTaBieHbl HaIIPaBIeHHs] BEKTOPOB 2
CKOPOCTH U yCcKOpeHHs mapuka. C KakuM BEKTOPOM COBIAIaeT I
BEKTOp PaBHOACHCTBYIOIIEH CHIIbI, IEHCTBYIOIEH Ha MapHK? _ /

Al 5 '
2k 27|
B)3 Y
)4 I-;
3. C xako# cuioi MPUTATHBAIOTCS IPYT K APYTy /1Ba YUEHUKA, HAXOAIINXCS Ha

1 HM?
paccTosiHIH 2 M, ¢ MaccaMu cooTBeTcTBeHHO 25 kT 1 30 xr (G = 6,610 ”?)?

A) 12,6 mxH

b) 0,0126 mxH

B) 0,126 mxH

I') 1,26 mxH

) 126 mxH
4. C xaKuM BEKTOPOM COBIIAJIA€T CHJIa TSKECTH, |
JeicTBylolas Ha Teno M?

A)l 4 A

b)2

B)3 .5

N4 =

)5
5. Ilpu cxxatum Npy>KUHBI HA 2 CM BO3HUKAET CHJIa YIIPYTocTH, paBHast 72 H.
Ha ckxonbko HyKHO cKaThb MPY>KUHY OTHOCUTEIBHO MOJOXKEHHUS paBHOBECHS,
4TOOBI BO3HUKIIA CHJIA yIIPYTocTH, paBHas 108 H?

A) 40 MM

b) 20 mm

B) 54 mm

I') 36 Mmm

) 30 Mmm

3
L
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MEXAHUYECKAA
PABOTA N SHEPTUA

3.1.
3.2.
3.3.
3.4.
3.5.

3.6.

MexaHn4yeckaa paboTa
MoLHocTb

OHeprus. NoTeHumnanbHas u
KMHEeTU4Yeckas aHeprum

OT yero 3aBuCUT NoTeHUManbLHas
3Heprma?

OT Yero 3aBUCUT KMHETUYECKAs
3Heprma?

3aKOH COXpaHeHUs1 IHeprum

e Ob6ob6uwatowme 3apaHus




3.1. MEXAHNYECKASA PABOTA

VYuenuk cegpmoro kiacca @apuj cripocuit y crapiiero opara: «Uem Tbl 3aHAT?» — «S51
3aHAT pabOTOil 110 IM3aliHy Ha KOMITBIOTEPE», — OTBETHJI eMy Opat. «3HauuT, 9TO CUUTA-
ercst paboroit?» — ¢ yauBieHueM ckaszan Dapua. 3atem Dapum oOpaTHIICS K Mame:
«Mawma, a TbI Kako paboTol 3aHsITa?» — «ChIHOK, s 3aHsATa pabOTOIl IO JOMY».

e EcTb Jin 00111851 0COOCHHOCTD JIJIsl STUX BUJIOB PabOThI?

B HmkenpencTaBaeHHbBIX IPUMEpPaX TOBOPUTCS O IEHCTBUH CHIIBI HA TEJIO U €T0
JIBUYKCHHU TT0]T IEHCTBUEM 3TOU CHJIIBI, TO €CTh COBEPIIICHUH MEXaHHUYECKOW paOOTHI.
B o0bsicHeHnn ci10Ba, BhIpa)Karolllue CHILy, OTMEUAIOTCSl CUHHUM LIBETOM, a CJIOBa,
BbIpaXkaroIlye JBM)KEHHUE MO/ IeHCTBUEM ATOM CHUJIbI, KPACHBIM I[BETOM.

1. TIpunosxus onpeeineH- B
HYIO CHILY, MBI TIPUBOJIUM ‘\f)
MS4 B ABI)KCHUE, H OH

B3JIeTaCT. Ms4, OCTAHOBHUB-
LIMCh HA MTHOBEHHUE BBEP-
XY, 3aTeM T0/1 IeHCTBUEM
CHJIBI TSKECTH JIBHKCTCS
BHU3.

3. Jlomazp, coBeplas Mociie10BaTelIbHbIe
CKA4KH, OTTAJKNBACTCS OT 3eMJIM M HECET K
(buHHUIITY KOKesl.

2. JluBaH TONKAIOT C OMPECICHHOM
CHJIOM, ¥ OH CKOJIB3UT BJOJIb CTEHBI.

4. CriopTCMEH, TIPUIIOKUB CHTY
K IITAHIe, TI0JHUMACT €€ Hajl
TOJIOBOM.

Bo Bcex ciyuasix roBopurcs 0 cuiie, JSHCTBYIOUICH Ha TENOo, U O ABMKEHUH MO
JeHCTBUEM ITOM CHibl. DTO 3HAUYMUT, YTO BO BCEX CIIydasX COBEpPIIAETCS MEXaHU-

yeckasi paboTa.

o Cuna cosepuiaem pabomy mozaod, Ko2oa meio nepemeuaemcs noo 0elcmseuem

2MOU CUJIBL.
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o Mexanuueckasn padoma — 5mo uzuyeckas GeIUdUUHd, PAGHAsL NPOU3EEOECHUIO
MOOYIL pagHoOelicmayroweli CUIbl U MOOYJsL nepemeueniuss 8 HanpasieHuu oeti-
CMBUs MO CUJbL:

A=F-s.

3nech A — Mexanudeckas pabota, F — Moaysms paBHOJIEHCTBYIOIICH CHIIBI, Iepe-
MeIaroIel Teno, s — MOAyJb nepemenieHus. Mexanndeckas pabora — cKaJsipHast
BeJMUYMHA. 3a eqUHHIlY u3Meperus padotel B CU npunsT dorcoyas (1/]orc), Ha3BaH-
HBIM B UeCTh aHTJIMHCKOTO yaeHoro o, /[ocoyns (1818—1889).

o [ JIoic — smo paboma, coseputennas cunou 6 1H 6 nanpasnenuu Oeiicmaus cuivl
Ha nepemewerue 6 1 m:

[A] =[F]-[s] = 1H1m =1 Hm = 1 [Joc.
Mexanndeckast paboTa B 3aBHCHMOCTH OT HAlpaBJICHUS PaBHOJECHCTBYIOIIEH
CHIJIBI OTHOCHTEJILHO MEPEMEIICHHST MOKET OBbITh MOJOXKHUTEIEHON, OTPUIATEIBHOM
WM paBHA HYJIIO:
— ecnu pasHOOeCMeYWds CUld HanpaeieHd no HANpasieHu nepemeuerus,
Mo MexaHuyecKkas paboma noioHCumenibHa,

— ecnu pasHoOelcmeyIowds cuild Hanpasiena npomus HAnpasieHus nepeme-
WeHuUst, Mo MexaHuyeckas paboma ompuyamenbHa,

— ecaiu pasHOOICMBYIOWAS CULA HANPAGIeHA NePReHOUKYIAPHO NepemMeueHuio,
Mo MexaHuyecKkas paboma pasra Hyio, mo ecms paboma He cO8epuiaemcs.

UCCIIEOOBAHMUE-1. Ot kakux BeJUYHMH 3aBHCHT MeXaHH4YecKasi pagora?
OGopynoBaHue: TuHaAMOMETp, Opycok (3 MIT.), HUTb, IMHEHKA.

Xon ucciaenopanus: 1. ITo ouepenn paBHOMEPHO TEpeMECTHUTE TIPU TIOMOIIH JHHAMOMETpPa Ha
OJJMHAKOBOE PACCTOSHHME BHAUYaJIe OJIMH, TIOTOM JIBa, a 3aT€M TPHU IMOJIOKCHHBIX APYT Ha JIpyra
Opycka (a). 2. OTMeThTe MMOoKa3aHWs TMHAMOMETPA VIS TPeX pa3INYHbIX caydaeB B Tabmmie | B
paboyem JIMCTe U BBIYUCIIUTE COBEpIICHHYIO padoTy. 3. [IoBTOpHTE OIBIT, IEPEMECTHB PABHO-
MEPHO OJIMH OPYCOK IPH TIOMOIIIM TMHAMOMETPa Ha pas3indHble paccrositus (0). 4. Beraucnure
paboTy, COBEpIICHHYIO Ha MPOTSHKEHUH TPEX PazIMuHbIX IepeMenieHnii Opycka 1 OTMEThTE B
Tabsuie 2 B paboyeM JiucTe.

s=10 cm =30 cm
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Tabuuma 1.

KommuectBo OpyckoB Tlepemerenue (M) Cuna (H) | Coepmiennas pabora (Jx). A=F - s
1 0,1
2 0,1
3 0,1
Tabnuma 2.
KommuecTtBo OpyckoB Tepemerenne (M) Cuna (H) | CoBepuiennas pabora (JIx). A=F -s
1 0,1
1 0,2
1 0,3
A A
O0cyauTe pe3ybTaThl:
1. OT KakuxX BEJIMYMH 3aBUCUT 3HAUEHUE COBEPIICHHOM
paboThI?
2. [IpencraBbre rpa@UyIecKu STH 3aBUCUMOCTH: *. O

n pUMeHeHUue NONYYeHHbLIX 3HAHUH

MUCCINEOOBAHME-2. B kakom ciay4yae MexaHuveckasi pafora He coBepuiaercs?
Hccnenyiite npezcraBnenHoe: 1. Magpumk TbITacTest CABMHYTH IKad, HO IIKad HE IBUracTcs.
2. Paboumii cTost mogHsI Tpy3. 3. MacTtep ToNKaeT KUPIUYHYIO CTCHY, HO CTeHA HE CIIBUTACTCSL.

0 _ff-e 9 lmli
(/ ,:"" | 2_ =

g
%

O6cynuTe pe3yabTaThl: B kakoM ciiydyae MexaHuueckas padbora He coepiraercs? [Touemy?
OtBeT 00OCHYIITE.

YTO BblI Y3HANH

Temo COoBCpHIa€T _ TOTrAa, KOoraa TEJIOo _ IOoJ ﬂCﬁCTBHCM
3TOoM cuiibl. Eciu Teno o1 ,Z[eflCTBPIeM — HE nepeMeniacTes,

KNIOYEBLIE CNNOBA

. Mxoynb
TO MeXaHMYeCKasi pabora He cosepmaercs. Emummmmeii — no pemeleHme
M3MEepeHust Mexanndeckoit pabotsl B CU aBnsercs . MexaHuueckas pa6oTa
Cuna

MpeBeEpELe BHOH W

1. Macca @apuna 35 kr. Kakyro paboTy coBepIaeT oH, MoJHUMAsICh BBEpX Ha OJIUH 3Ta? BbI-
coTa MeXJTy dTaKamu 3,5 M.

2. Cura, IEWCTBYOIIAs Ha Teo, coBepmaeT padoty B 50 k/Ix Ha MPSIMOJIMHEHHOM ITyTH 2 M.
Ornpenenure 9Ty CUITy.

3. ABTOMOOWIb JIBIKETCSI 10 TOPHU3OHTAJIBHOM Jopore. Kakyro paboTy coBepluaeT JICHCTBY-
I0IIast HA HETO ChJIa TSHKECTH?
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3.2. MOLWWHOCTb

e OmuHAKOBYIO JH PaboTy coBepriaioT | e OAMHAKOBYIO JIH pabOTy COBEPIIAIOT JIOMIAIh

pabounii 1 MOJBEMHBIN KpaH MPH TIO/- 1 TPaKTOp, BCTIAXWBas OJMHAKOBOE ITOJIE?
HATUH Ha TpeTuit 3tax 300 kuprmgeit? UeM 0OTIIMUAIOTCSI COBEPIICHHbIE MU Pado-
UeM OTIMYAIOTCS COBEPUICHHBIE WUMHU TBI?

paboTeI?

MUCCIIEQOBAHMUE-1. Kakas pa6oTa 6binia coBeplLueHa 6bicTpee?
Oo6opynoBanme: 3 rpysuka, Kaxaplii maccoit mo 102 r, nuna- @ B
MOMETp, CEKYH/IOMED, JIMHEHKa. r i
Xon nccnegosanusi: 1. IlonsecuB Tpu rpysmka K JUHAMO-
METpY U BKIIFOUUB CEKYHAOMED, TTOJHIMHUTE TPY3HKH C TOJIA Ha
MMOBEPXHOCTH cTONa (a). CHIMHUTE TIOKa3aHUE CeKYHIOMEpa, 0C- =
TAQHOBJICHHOTO B MOMEHT JIOCTHIKCHUS TPYy3UKaMU MOBEPXHO- _

ct cTtona. 2. IIoBTOpUTE OMBITH ¢ KaXKIBIM T'PY3UKOM B OT-
JCIIBHOCTU U OTMETHTEC COOTBETCTBYIOIIUC MOKAa3aHUA CCKYH-
nomepa (0).

Oobcyante pesyabtarhl: 1. OquHaKoBasi U COBEpPILAETCS pa-
00Ta TMpH TOAHSATHM Ha OJMHAKOBYIO BBICOTY 3 TpPY3HKOB
BMECTE M KaXJ0ro B oTaenbHocTH? 2. Kak oTinuuarorcst 1Mo !
BpPEMEHHU COBEPILICHHBIC paOOThI? =] J

.l|'|'|'.l|'|'|'.l.'|'l'];:]

W3 aHanm3a JMAHHBIX MPUMEPOB BHJHO, YTO TMOJBEMHBIA KpaH MO CPaBHEHHIO C
pabourM, a TPAKTOp IO CPABHEHHUIO C JIOIIAbI0 COBEPIIACT Ty ke paboTy ObicTpee.
CKOpPOCTb BBITIONTHEHHUSI Pa0OTHI OMPEICIACTCS BETMINHOMN, HA3bIBAGMOM MOUHOCIbIO.

o MowHnocmuvio HA3bl6aemMcst OMHOWeHUe COBEPUEHHOU padomyvl KO 8peMeHU, 3d-
mpai4eHHoM) Ha ee 8blNOJIHeHUe:

N=4
t

31echk N — MOIIHOCTB, 4 — paboTa, t — BpeMsl, 3aTpaueHHOE Ha COBEPIICHUE PAOOTHI.
MomHoCTh — CKaJspHas BEIWYWHA. 3a €AUHUIly m3MepeHus momuoctd B CU
TIPUHAT 6amm, HA3BaHHBIN B YECTh aHTIIMACKOTO yaeHoro /[oc. Bamma (1736—1819)

n 0003HaYaeMbI Kak Bm.
[N]:%:IM:IBm
t ¢

WHorna B TeXHUKE Kak eIMHUIA U3MEPEHUS MOIIHOCTH UCIIOJIB3YETCS IOUAOUHAS
cuna (1.c.):
1 n.c. =736 Bm.
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[IpumenstoTes U Ipyrue eUHNULIBI U3MEPEHUs] MOIIHOCTH: Mukpogamm (1 mxBm),
munnusamm (1 mBm), kunoeamm (1 kBm) u mecasamm (1 MBm):
1 mxkBm = 10°Bm; 1 mBm = 107°Bm; 1 «Bm = 10°Bm; 1 MBm = 10°Bm.

I'Ipvw\eHeHue NONY4YEeHHbIX 3HOHUH
MCCNEOOBAHUE-2.

Pemnre 3axauy: 1. [lltanruct, noJHMMast MITAHTY HaJ TOJIOBOIL 32 4 ¢, coBepIaeT padboTy
3800 k. Beraucnuth ero MomHocTh. 2. TpakTop-CTOroyKiIaaumiK Mo JHUMAeT mTadesb
ceHa mMaccoit 120 xr 3a 6 ¢ Ha BBICOTY 5 M. Beraucante MomuocTs Tpakropa (g = 10 m/c 2).

YT0 BblI Y3HANH
CKOpOCTh BBINIOJIHEHUs PabOThI ONpEENseTcsl BeIUYH- KMIOYEBbLIE CNOBA

HOW, Ha3bIBaeMOM . 3a eIMHMIly U3MEPEHUs MOIHOCTH  JlowapuHas cuna
B CHU npunar . Muorga B TeXHUKE Kak EIUHHIIA MouwHocTb
M3MEPEHUs] MOLIHOCTH UCIIOJB3YETCS . Batr

B NkBui
MPeEERETE EBE S

1. UeMy paBHO YMCIIEHHOE 3HAYCHHE MOIIHOCTHU?
2. Beipazute B BatTax: 0,245 xBt; 15 MBT; 751.C.;
300 si.c. 3. Ha pucynke nan rpaduk 3aBUCHMOCTH
MOIIHOCTH JIBUTaTelist oT BpeMeHH (B). Kakyro
paboTy coBepiaer aBurareib 3a 10 MmunyT?

10 I...;vlilli

YMNPAXHEHUE - 8.
1. Ha pucyHKe mpencTaBieHsl 5 CHII, ISHCTBYIOMNX Ha Teo. PaboTa kakux Cuit:
a) OTPHUIIATENbHA; 0) MTONOKUTENBHA; C) paBHA HYIIO?
)

T w4

2. Teno mon nevictBuem cuiel 3 H mepemeraercs Ha 150 cm. Berancnure paboTy 3TOMH CHITEL.
3. Teno nox nefictBuem nByx cui 4 H u 6 H nBmkeTcst BIOJIb ocH X. BeraucnuTe coBepieH-
HYIO UM paboTy Ha rmyTd B 10 M.

F=4H F=6H

v
4. [omseMHBIN KpaH MogHIMAET Tpy3 Maccoit 600k Ha BeicoTy 20 M 3a 30 c. Beraucnute
MOIIHOCTB BUTaTeNs Kpana (g = 10 m/c 2).

5. Enunuiieit usmepeHus Kakoi BeJTMUYUHBI SIBJISICTCS BBIPAXKEHHUE M?
(&
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3.3. SHEPIUA. NOTEHUMANBbHAA U KWHETUYECKAA SHEPTMA

e B kakoM ciryyae coBepIIaeTcsi MexaHn4decKas pa- /
00Ta: IpU HATSHKCHUH JIyKa CO CTPEIIOH, pU ;
CBOOOIHOM CITyCKE HATSHYTOTO JIyKa WX BO "
BpEMsI 110JIeTa CTPEINbI K MHUIIECHH (a)?

e 3a cueT paboThl KAKOH CHIIBI IBUKETCS cTpesa?

e B KakoM MNOJIO)KEHNH 1IapHKa COBEPIIACTCS
MeXaHH4ecKasi paboTa: B HAUBBICIICH TOUKE
HaKJIOHHOTO Kesio0a WM BO BpeMsI €To
JIBIKCHUS TI0 TOPU3OHTAIBHOM TtockocTtH (6)?

MCCIJIEOOBAHMUE-1. CnocobHOCTb Tena coBepluaTtb paboTy. -
O0opynoBaHue: cucTeMa TOPU30HTAIBHBIX MIPYKUH (C), HUTh, HOXKHHUIBI.
B brox CranpHoil cTepiKeHb
o
T
NIININNIINNNNNNNINIl:—\)—\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
Mapuk
[raTus [ratus

Xo/a ucciae0BaHus:

1. [Tpunep:xuTe MAapUK, HECKOIBKO CXKaB MPYKHUHY cieBa (WIH CIpaBa), a 3aTeM OTITYCTHUTE
€ro 4epe3 HECKOIBKO CEKYH]I.

2. O6cyauTe ¢ apy3bsiMHU, Kakasi CUJIa M TJI0 COBEPLIIIM PadoTy B HAOII0JaeMOM SIBIICHUH.
3. Co’xMuUTE OJIHY U3 IPYKUH U MEPEBKUTE ee HUThI0. OnpeaesnTe IPUINHy COBEPIICHHUS
PaboThI MApUKOM NPH Pa3pe3aHun HUTH (1).

r

+ ¢
|JII'TI'J_NMWI!'PF_E{HJ'JHHIHH;‘;—-J—x'H'UI."n'\\'||HHHHHHHHHHHH

O0cyaure pe3yabTaThl:
1. bputa 51 coBepiieHa MexaHndeckast paboTa IMpH CKaTuy MpysKUHbI mapukom? [Touemy?
2. Tlox neiicTBMEM KakoW CHJIBI COBEpINACTCS MEXaHW4YecKas padoTa NMpH CBOOOJHOM
JIBIODKCHUH IIapuKa?
3. Kakoe Tenmo mim Tena criocoOHBI COBEPIIUTH paboTy TpH ABIDKCHHUH IIapHKa BMECTE C
npy>KHHAMHU BIpaBo-BieBo? 4. CoBepiaercs au paboTa MPH CKATHH MPYKUHBI TIPH TTOMOTITH
HUTH?

Ecnu teno nBrkeTcst moji IEUWCTBUEM CHWIIbI, TO COBEPIIAETCS MEXaHHYecKas

paboTa. B paccMOTpeHHBIX MpUMEpax B pe3ysibTaTe COBEPLICHHOW paboThl TENO
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(HaTSHYTBIN YK W cxKartas yrnpyras Mpy>KhHa) UCTIBITBIBANIO AedopmManuio. Terno,
UCTIBITHIBaOIIEee AedopMmannio, HapuMep NPYXKHUHA, [IPU NPEKPaAIICHUN BO3/CH-
CTBMsI HA HETO BO3BPAIAETCs B IIEPBOHAYAIBHOE I10JIOKEHHUE, OJHOBPEMEHHO OHO
MIPUBOJNT B JIBW)KEHHE U Ipy3 (BbUIECTAIOIIAs U3 JIyKa CTpeja JIETUT K MUIIEHH), TO
€CTb yNpyras npy>KuHa coBepiIaeT paboTy.

Urak, nepopmupoBanHoe TEI0 coBepIIaeT padory:

o Dusuueckas GeIUUUHA, XAPAKMEPUIVIOWAL CROCOOHOCIb Mead COBePULUND
pabomy, nazvieaemcs ynepeuent. Cocamas u Nepea3aHHas HUMbIO ULU PACTSHY-
MAs NPYACUHBL He MO2YM NPUHSIMb NePEOHAUATLHYIO POPMY, MO eCb OCMAlOMCs 8
Odepopmuposanrom cocmosHuu. Bzaumooeticmsue mexncoy omoenbHbIMU Yacmamu
NPYIICUHBL NPU OehopMayull YEeauyusaemcs.

o Dnuepeusi, onpedensemas 63aUMHbIM NOJIONCEHUEM 83AUMOOCUCMBYIOWUX mel
WU yacmet 00HO20 U MO20 Jice med, Ha3bl8aemcs HOMEeHYUATbHOU IHepeuell (Nno-
JIaMUHCKU potentia — cnocobHOCMb, MOWHOCb).

[Ipu pa3zpe3anuy HUTH HOXKHUIIAMU C)KaTasl ¥ PacTsIHYTast IPY>KUHBI COBEPILAIOT
paboTy, TO ecTh CKOHLIEHTPHUPOBAaHHAsI B HUX MMOTEHIIMAIbHAS SHEPTHUS MePeaacTCs
mapuky. B pesynprare mIapuk JIBMKETCS C YBEIMYHMBAIOIICHCS CKOPOCTHIO B
HaNpaBJICHUH PACTSHYTOW TPYKUHBI, TO €CTh IIApUK coBepmaer padoty. Tak
MOTEHIMAIbHAS SHEPT U NPYKUH NEPEXOIUT B SHEPTHUIO IBHXKCHUS LIIapHKa.

* DHepeus Osudicenus mena Ha3vleaemcs KUHeMu4ecKoil Inepeuei (To-naTiH-
cku kinetikos — pUBOAAIINI B BUKEHHE). DHEPTUs, SBISAACH CKAJSPHON (u3n-
YeCKOH BEIMYMHOM, 0003HauaeTcs OykBoit £, B CU enuHHIIa ©I3MEPEHNUS SJHEPTHH —
00ICOYIb:

[E] = L.

n pUumeHeHHue NONYyYeHHbLIX 3HAHUH
UCCJIEOOBAHMUE-2. Kakon 3Hepruen obnagatoT?
BuauMarensHO paccMOTPEB PUCYHKH, ONIPEIEIIUTE:

1. Kakoii sHeprueil oOiajgaeT HakomuBINWiCS Ha BepiimHe ropel cHer (1)? 2. Kakoii
SHepruei 00saaaeT CHexHas JTaBuHa (2)?

3. Kakoii 3Heprucii o0siagaet Bosia, MOAHATAs Ha OMPEICIICHHYIO BBICOTY C MOMOIIBIO TLIO-
THHBI, IepeKpbIBatoIIei TeueHne pexu (3)?
4. Kakoit sHeprueii o0ragact Bosia, CTEKAIOIIast 10 OTKPBITON IIOTHHE?
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5. Kakyto sHepruto npuoOpeTaeT sapo, BbUIeTEBIIee U3 MyIIKH (4)?

O6cynute pe3yabTarsl. OTBETH O0OCHYWUTE W 3aIUIIUTE B PAOOYHIA JIUCT.

Y10 BbI Y3HANH

CriocoOHOCTh Tena coBepinarh paboTy Ha3bIBACTCS
OHeprusi, omnpenensemMas B3aUMHBIM IIOJIOXKEHHEM B3a-
MMOJEHCTBYIOLIUX TEJI MJIM YACTEN OJHOTO U TOI'O K€ Tela,
Ha3bIBACTCSl . DHEprusi, KOTOPOH 00JaaeT Telno BClell-
CTBME CBOETO JIBUKEHHUs, Ha3blBaeTcs . Enunuieit u3me-
penust sHepruu B CU sBnsercst .

(NpoBEPETE]

1. Ecnu nofHATh M yJAepKUBATh METAIUIMYECKUI MIApUK HA ONPEAEICHHOHN BBICOTE OT

ToBepxHOCTH 3eMitH, TO (1):
a) cosepuiaemcs 1u mexanudeckas paboma?
6) Kakoil sHepeuell obradaem wapux?

KMKOYEBDBIE C/NIOBA
MoTeHuunanbHas
3Heprusa

KuHeTn4yeckas aHeprus
Dxovnb

2. Ecnu MeTayuinuecKkuii 1mapuKk cBOOOTHO Ma/IaeT ¢ ONPe/IesICHHON BBICOTHI, TO (2):

a) kakas cuna cogepuiaem pabomy?

6) kaxoul sHepaueli 001a0aem Wapux 6 MOMEHmM NAOeHUs. Had NOBEPXHOCMb 3emau?
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3.4. OT YEIro 3ABUACUT NOTEHUUATIbHAA SHEPTUA?

Ha PUCVHKE MPEJICTABIICHBI Hﬂ HOREPXHOCTY CTONA HAXOAATCS TPW K“P‘
JBC QANHAKOBRIC VIIPY THE rirsi. M Hex B noaosc HBL IPY T Ha Jpy T,
npysitbl OH 13 0Py kI a TPCTH PACAOA0AHCH BEPTHRLTBHO.

CKatal Hil X, i ,J,p'q. A e
PACTAHVTA Hit . * Kakoii s gupnuseii
obnazaer Soasweii

= ¥ Kakoii NOTE HLGELTLHOT
IS TIPY SKITH IHEPrIEil OTHOCHTENLHO
NOTEHLITEHIA X MOBEPXHOCTH MO 0K I ]I
IHEPrid 0oabme’ r i BEPTHELTEHO CTOAIIHI]
LS KNI 10 28

EIPITHYE, NOA0MKEHHBIN
apyr va apyra? [Hoxemy?

UCCIIEOOBAHMUE-1. OT yero 3aBUCUT 3HEpPrua Tena, NOAHATOro Ha
onpeaeneHHy BbICOTY OT NOBEpPXHOCTU 3eMnun?

O6opynoBanmue: tupu (0,5 kr u | Kr), AMHAMOMETp, THHEHKA.

Xoa uccaenoBanus: 1. ViamepbTe BBICOTY /1 OT Io0Jia JI0 OBEPXHOCTH CTOJIA U 3aHECUTE

MOJTy4EHHOE 3HaueHKe B TaONUIy Ha paboueM JIMCTKE.

2. TToaBecwTe rupro maccor 0,5 Kr K AMHAMOMETPY M PAaBHOMEPHO TMOJHUMHTE C TOJia Ha

MOBEPXHOCTH cToJ1a. OCHOBBIBAsICh Ha MOKa3aHUU IMHAMOMETpA, ONIPEJIENIUTE U 3alUIINTE B

Tabauiy cuiny F, TelCTBYIOIIYIO Ha THPIO.

3. Beluucnure M 3anuiIMTe COBEPIICHHYIO PaOdOTy NPHU MOAHSATHU I'MPH C T10JIa Ha CTOJ O

dopmyne A = F-h.

4. TloBropure ombIT ¢ rTUped Maccoi | xr. Omnpenenure M 3anuIINTEe B TaOJIHILY

JICHCTBYIOIIYIO Ha HETO CHIIY M COBEPIICHHYIO PadoTy.

Teno Macca, r | Boicota, M | [letictByromas ciia, H | CoBepiiennas padora, Jx
rupst 0,5 0,9 —

TUps 1 0,9 -

OobcyanTe pe3yJibTaThl:

1. Kakyro 9Hepruro 1moyry4aror THpy B pe3yJIbTaTe COBEPIICHHON pabOThI IPH MOJHATHH UX
Ha MTOBEPXHOCTH cTOJIa?

2. KakoMy TOJIOXKEHHIO COOTBETCTBYET OOJbIIAs IIOTCHLUHWANbHAs JHEPrusi TupeH
OTHOCHTEJIBHO I10J1a: Ha OBEPXHOCTH cToa uiu nosa? [Touemy?

3.V kako# rupu IOTeHIHANbHAs SHeprus Hanbonbmas? [Touemy?

4. Ot 4ero 3aBUCHT MOTEHIMAIbHAs SHEPTHS TeJa, MIOIHITOr0 Ha ONPE/ICTICHHYIO BHICOTY?

BeJMYMHBI, OT KOTOPBIX 3aBUCHT NMOTEHIHAIbHAsI SHeprus. PaboTa, coBep-
[I€HHAst CHJION TSHKECTH TMPH TOJABEME Tejla ¢ TTOBEPXHOCTH 3€MITH Ha MTPOU3BOJIE-
HYIO BBICOTY /i, paBHa!

A=Fy h=mgh
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B pesynbraTe 9T0H paboThl moTeHIHMa bHas SHeprHs (E£,) B3aUMOICHCTBUS Tena
¢ 3emutelt yBenuuuBaetcs. [loTeHnManbpHas 3HEPTHS Tella OTHOCUTENBHO 3eMIIM Ha
MOBEPXHOCTH CTOJIA OOJIbIIE HA BEIMYUHY Mgh, YeM NMOTEHIMAIbHAs SHEPTHS 3TOTO
Tena Ha oy (a):

E, = mgh.

E = mgh

| | E,=0

W3 popmymsl BUAHO, YTO MOTEHIMAIBHAS YHEPTHUsl TeJla 3aBUCUT OT €r0 Macchl,
BBICOTBI HaJ] IOBEPXHOCTHIO 3eMJIM M YCKOPEHUSI CBOOOJHOTO NajeHus. Yem 00ib-
1Ie Macca Tejla Ha OJHOM M TOH e BbICOTE, TEM OOJIbLIE €ro MOTEHINAIbHAS YHEP-
rus. [Ipu mogbeme Tena ¢ mMoBEpXHOCTH 3EMIIH €r0 TOTeHINAIbHAS SHEPTHS YBEIH-
YUBAETCH, a PU CHIKCHUH — YMEHBIIIAETCH.

[ToTeHanbHON 3HEpPryue cKaTOM WM pacTHYTOU NPY>KUHBI SIBJISETCS SHEPT U
B3aUMOJICHCTBHS €€ YaCTUIl. 37eCh CHJION B3aWUMOJCHCTBHS SIBISICTCS CHJIA YII-
PYTOCTH MEXIY YacTUIAMH MIPYKUHBI (Fyup = — kX).

o [lomenyuanvHas suepeust ynpyeo 0eqhopmupo8aHtoL npYICUHbL Npu pacmsice-
HUU pasHa nonosure npoussedenus ee scecmrocmu (k) u keaopama yonunenus (0):

k-x?
E,="5-.

Fo
_J\MU?I?E'V?QH?

L X -

mg

NpumeHeHHe NONYHEHHbIX 3HAHHHA
MCCJIEOOBAHMUE-2.

3anaua. Anbnuauct Mmaccoit 90 Kr, moJHsABIIUCH Ha BBICOTY 3000 M OT MOBEPXHOCTH 3eMJIH,
HEMHOT'0 OTJIOXHYB, nojusiics eme Ha 1800 M. OmnpepenuTe NOTEHUMATbHYIO YHEPIUIO
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H v
AIBIMHUCTA OTHOCHTEIBHO TOBEPXHOCTH 3€MIIH Ha 3TUX NIBYX BbIcoTax (g = 10—). Ha kakoit
KI'
U3 BBICOT [IOTEHIIMAIbHAS YHEPIus HauOobIIas?

H
Epl= | | ’ | ] i | | KT FIM: | | C.
. 3 H FeR—
E.= 7 | - | KT o e.

s | h.= 3000 M+ 1800 M |

Y70 BbI Y3HANH

__ TeJa OTHOCHTENBHO TIOBEPXHOCTH 3€MITH 3aBHUCHUT OT
Macchl, __ HaJl MOBEPXHOCTHIO 3eMJIHM M YCKOPEHUS KILOMEBBIE CNNOBA

ANUHEHN
cBobonHoro majenus. [loreHumanbHas sHeprus yii- Y. eHue
N MoTeHunanbHasa aHeprua
pyrou __ NIpy>KHHBI 3aBHCHUT OT €€ __ M KBaJipara Oedopmaums
BbicoTa
XectkocTb

[ﬁ]'ff@ 00 SHER0
1. Ha pucyHKe npencTaBieHbI

Bogomnaael Auxens n Karex.
Omnpenenute pa3sHOCTH MOTEH-
LHATbHBIX SHEPTHH BOJIbI
Maccoii B 1kr, magaroieii ¢
caMo BBICOKOM TOUKH
BOJIOTIA/IOB.

2. B xako#l yacTu peKH — UCTOKE
WIN YCThE — BOjia 00JIajaet

. N Bogonal
OOJIBIIEN TOTEHIIMAIEHON Au'::ml:'l Boponaa
sneprueii? [Touemy? Karex
979 m 25w
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3.5. OT YEro 3ABUCUT KNHETUYECKAA SHEPIUA?

Ha pucyHKke JTJOKOMOTHB, TEPEBO3UBIINN HEPTAHON COCTAB U JIBIKYIIIUIACS aBTOOYC
¢ maccaxupamu (a).

o Kaxoif ABIKYyIIHICSA TpaHCTIOPT oOamgaeT Oonpinelt KnHeTHIeckoit sueprueii? [louemy?

MCCNEOOBAHME 1.

OT 4yero 3aBUCUT IHEPruA ABUXKYLLEroca Tena?

O6opyaoBanme: k€100, CTATHPHON M aJIOMHHUEBBIN MAPUKHA OJIMHAKOBBIX pa3MepoB, Opy-
COK, KapaHjalll, [ITaTUB.

Xoxa uccaeaoBaHus.

1. Bakpenure xeyi00 Ha IITATHBE, KaK MPEACTABICHO HA PUCYHKE, M MOMECTHTE OPYCOK Ha
TOPU30HTAILHOM YacTH kenoda B Touke N (0).

6 2. HavnuTe oNBIT CO CTATBHEIM IAPITKOM:

- 1) BBIMVCTHTE MAPHK © Toukn 1 11 OTMETETE KapaHIAIOM Ha CTOIeE,
HACKOLKO OPYCOK INIMCHILT CBOC NONOMCHIE B PCR ILTATE TOIMKN Ha
HETD CO CTODOHBL LEIPITKL.

b) BepHiTe OpVCOE HO NPCAHEE MECTO 1 NDBTOPITC OMNBIT,
BEEMY CRad wapik ¢ Toukn 2, OTMeTeTe KIPAHIAMOM nepeve-
ICHIA OpyCEa

3. TToBTOPITE ONBITEL C ATHOMITHHCEBIM WAPIKOM

=1

OdbcyanTe pe3yJibTaThl:

e B kakoMm ciryyae CTalbHOMN IapuK COBEPIIMI OOJbIIe paboThl, BO3JACHCTBYS Ha OpYCOK:
TIPH BBIITYCKE €r0 C TOYKU | WIIN C TOYKU 2 HAKIIOHHOTO Kero0a?

o UTo BBI HAOJIFOIANIH, TIOBTOPSISI OTIBITHI C ATFOMUHUCBBIM mmapukom? [Touemy?

o Kakue MOXXHO C/IeTIaTh BBIBOBI M3 ATOTO HCCICIOBAHNUS?

U3 uccnenoBanus BbISBUIIM, YTO HMIAPHK, OOJIAIAIOIIMA CKOPOCTBIO Uy HAa TOPHU-
30HTAJILHOM YacTH keno0a, YMEHBIIMB CKOPOCTh IO/ TOPMO3SIIMM JCHCTBHEM
Opycka, ocranoBuics (U = 0). B Takom ciiyuae TOBOPAT, umo 3a KUHEMU4ECKYIO
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DHepeuio meia NPUHUMAIOM GeIUYUHY, PABHYT0 pabome, CO8ePUEHHOU MOPMO3sujels
CUJIOU 0751 OCIMAHOBKU OAHHO20 Med.
Ek == —A

3HaK «MUHYC» 03HAYAET, YTO HATIPABJICHHE TOPMO3SIIEH CHIIbI TPOTHUBOIIOJIONK-
HO HAIPABJIICHUIO TIEPEMEIICHUS TeIa.

Tenepsb MOIXOIUM K SBJICHHUIO C JIPYTOd CTOPOHBI: OPYCOK TOJ| JICUCTBUEM Ha
HETOo IIapuKa M3 COCTOSHUS MOKOS pa3rOHSETCs JI0 HEKOTOPOH CKopocTH. B Takmx
CIIy4asiX TOBOPST, UTO KUHEMUYECKAsl IHepeus meid pasHa pabome, CO8ePUICHHOU
npu pazeone mend u3 COCMOSIHUS NOKOsL 00 HEKOMOPOU CKOPOCMUL.

Ek == A

Takum 00pa3oM, U3 BBINIECKa3aHHOI'O MOXHO COPMYIHPOBATH (HUIUUCCKUIM
CMBICT KHHETUYCCKOW DHEPIHU TaK: KUHEMUUECKAs SHepeus XapaKkmepuszyem cno-
COOHOCMb 08UdICYIWe20Cs mena cogepuiams pabomy. U3 smoeo onpedenenusi 6UOHO,
umo Kunemuyeckas snepeus usmepsemes ¢ CHU 6 mex sice eounuyax, umo u paboma,
m.e. 8 OAHCOYIISIX.

Ho om kaxux ¢usuueckux eenruyun 3a6Ucum KUHEMu4eckas dHepeust?

B uccnenoBanuu Bbl HAOIIOJANIM, YTO Ye€M CKOPOCTh WJIM Macca Tela (Iapuka)
0oJbIle, TeM OOJIBIIE CTAHOBUTCS U €T0 KUHETHUYCCKAsI DHEPT U, T.€. KUHEMUUeCKds
9Hepeusi mena npsiMo NPONOPYUOHATbHA €20 MACCe U K8aopamy CKOPOCHU:

o Kunemuueckas 3Hepeus meid pagHa NOJI0GUHE NPOU3EEOeHUS MACCbL meid HA
K68aopam e2o CKOpOCmit:

anMeHeHHe NONY4YeHHbLIX 3HAHHUU

UCCINIEOOBAHMUE-2.

3anaua. [Taccaxupckuii camoner maccoit 100 T JISTUT ¢ OCTOSIHHOM CKOpocThIO 250 M/c Ha
BbicoTe 9000M OT MOBEPXHOCTH 3eMiid. 3alvcaB JIaHHbIE B COOTBETCTBYIOIINUE KJIETKU B
pabodeM JIUCTE, OMPEICTUTe KHHETHUYSCKYIO U MIOTCHIMAIBHYIO SHEPTHU CaMOJIeTa OTHOCH-
TENbHO MOBEPXHOCTH 3emin (g = 10 m/c?).

h=9000 m
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ey [ ] MK

Y10 BbI Y3HANH

Bo Bpems nBukeHus Teno obnagaer . Kunermueckas
OHEPTUs TEJIa paBHA MIPOU3BEACHUIO - HA KBaJgpaT — €ro
JBHXXCHUA.

KMIOYEBbLIE CNOBA
Macca

KnHeTn4yeckas aHeprus
CkopocTb

(TRCEERETE CEEMX SHEHNE
Kunernueckas sneprust 3ajana Gopmyoit
Om
E =—C.
2

IToctpoiiTe rpadmk 3aBUCHMOCTH Knﬁemr{ecxoﬁ SHEPrUM OT MACCHI.

k

0 m
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YNPAXHEHUE -9

1. CpaBHI/ITe TIOTCHIIMAJIBHBIC DOHEPTUU TEJI, IPEACTABIICHHBIX HA PUCYHKE.

m,= lkr
@. "
3 £ Eé=2xr
m,= 3kr -
= Y
@ |-
a I h,= 3u
h,=2m
1 1 1

2. BeIuuciuTe ®KECTKOCTh MPYKUHBI, 00JIaaaronieit sneprucit 4 J[x, pactsHyTol Ha 4 cM.

3. KakoBa macca tena, obJiagaromiero noreHuaibaoi sueprueid 300 x Ha BeicoTe 20 M
M
(g=10 = )?

4, CpaBHI/ITe KHUHETUYCCKUE SHEPIrUn MAapuKOB.

m;=4m my=2m mz;=m

301:0 3v2=2v 3 v,=4v
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3.6. 3AKOH COXPAHEHUA SHEPTUUN

Manwang, OpocHs MAY Qo pyroii, BenocuneancT Bo BpeMA COPEBHOBAHNA
JIOBHT €I Jpwnii_ NPOXOIHT PAIHHHLIC BRICOTLI,

e Kakue npeBpaiieHus o Kakue npeBpamieHuss MeXaHHIeCKOI SHepTun
SHEPrUr NPOUCXOIST MIPU MPOUCXOJAT Y BEJIOCUIIEANCTA BO BPEMS JBU-
JIBYDKEHWH MsJa? JKeHust?

o Kakoif MeXaHHUECKOW PHEPrucii o0amact
BEJIOCHUIIEINUCT B IOJI0KeHusx 1 u 3?7

MCCNEOOBAHUE-1.

M3meHsieTcA N MexaHM4YecKasi aHeprus?
OdopynoBaHue: JUCK, M0JIBEIICHHBINA HA

HUTSIX K OcH (MasiTHUK MakcBesuia), mra- 6
THB.

Xoa ucciaeIoBaHusA:

1. ITogBechTe TUCK Ha IITAaTHUBE, KaK
MOKA3aHO Ha PHCYHKE (a).

2. Hamoraiite HUTH Ha OCh IVCKa U CBO- = ‘J=J
6omHO otmyctute ero. Mccnemyiite, Kakue
M3MEHEHHsI MEXaHUUYECKOH SHEepruu
TIPOW3OIIIIN TIPU 3TOM SIBICHUH (0).
Oobcyanre pe3yJbTaThl:

1. Kaxoit sHeprueii obnaaer JMCcK Ha
HauOobIIeH BicoTe?

2. Kakue npeBpaleHus YHepruu mnpo-
UCXOJIST, €CJIN JTUCK CBOOOIHO OT-
IIyCTUTBH?

3. Kak n3MensieTcss MexaHndecKast |
SHEPTUs! NIPU IBIKEHHUH JTUCKA BBEPX- \

BHU3?

JIBrKkyIeecs T€10 OJIHOBPEMEHHO MOXKET 00J1a/1aTh KaK MOTSHIIMAIbHOMN, TaK U
KHHETUYECKOH dHeprueil. B sToMm cirydae Teno obnazaer sHepruel, Ha3bIBaeMOM
noanou Mexanudeckol snepeueti. I1omHas MexaHUIeCKas SHEPTHS Tella paBHA CyMMe
MOTCHIIMAIbHON U KUHETUYECKOM SHEPruil:

E=E,+ E.
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B uccnenoBanuu HaOMI0maeTCA MPEBpAIICHHUE MOTEHIIMATHHOW YHEPTUU B KU-
HETHYECKYIO M, HA000pOT, KHHETHYECKOM SHEPTUH B TOTCHIINATBHYIO.

HN3meHsieTcst 1M MOJTHASI MeXaHHYECKas HEPrus ABUKYyLIEerocs Teya?

[Ipenmonoxum, 4To MSIUYUK MacCOU 7 OPOIIICH BEPTUKAIBHO BBEPX CO CKOPOCTHIO
Uy C HOBEPXHOCTH 3eMIIH. B MOMeHT 6pocka MAYMK TPHOOPETAET MAKCUMAJIBHYIO
KMHETUYECKYIO JHEPIHI0, MOTEHIMAIbHAs SHEPrUsl K€ Ha TOBEPXHOCTH 3eMJIU
paBHa Hymo. IlonHas MexaHndeckas 3HEPrust MI4MKa, OPOIIEHHOTO BEPTUKAIBHO
BBEpPX C MOBEPXHOCTH 3eMJIH, paBHA MaKCHMaJIbHOMY 3HAUEHHUIO KHMHETHYECKOMH
SHepruu (6, Touka 1):
B muk
E = EK max = .
(o= 2
02 v=0;E=0

i - ITonHnMasiCcy BBEpX, MSIUMK 3aMEIISIET
E=E,,..= mgH JIBUKEHHE, CKOPOCTh €r0 YMEHBIIAETCS, a

E, =——:; E.=mgh

BBICOTA €0 HaxO0XJIEHHUS HaJl IOBEPXHO-
CTBIO 3eMJIM YBEJIIMYUBACTCS, U HA MAKCH-
MaJIbHOU BbICOTE H MSYMK Ha MITHOBEHUE

ocraHaBiuBaercs (v = (). Eciu ne yum-
THIBATh CONPOTHMBIIEHHE BO3yXa, B 3TOM
b o TOJIO)KEHUU KUHETHUYECKAs SHEPIUs Msda
TIOJTHOCTBIO MPEBPAIAETCS B MOTEHIINAIb-
HYy1O0 (6, TOUKa 2).

[MonHas MexaHW4ecKas SHEPTUs Msua
01 H=0; E,=0; paBHa MOTEHIMAIBLHON YHEPT UK Ha MaKCH-
_ mu; MaJIbHOM BBICOTE:

E = Enmax= mgH.

[Tocrie MTHOBEHHOM OCTaHOBKHM MsY HauMHAET Ma/laTh BEPTUKAIbHO BHU3. [Ipn
MaJCHUN MS49a €r0 CKOPOCTh M KWHETHYeCKas SHEPTHs YBEITWYHNBAIOTCS, MOTEH-
[UaJIbHAs PHEPIus ke yMeHblnaercs. llafaromuii MSIUYuK nMeeT Kak MOTeHIHalb-
HYI0, TaK U KHHETHYECKYIO0 SHEPrHI0 B TOUYKE, HAaXOJAIIEHCSA Ha MPOU3BOJIBHOMN
BbICOTE /i OT moBepxHOCTH 3emiH (6, Touka 3). TakuM 00pa3oM, MOIHAS SHEPTHs
Majaomero (WiM MOJHUMAIOUIErocsl) MSYMKa B TPOMEXKYTOUHBIX TOUYKAX

TPACKTOPUU NABUKCHUU PaBHA:

E= %ergh.

31ech U — CKOPOCTh Tena (MSYMKa) Ha BBICOTE /1 OT MIOBEPXHOCTH 3EMIIH.

B MomeHT mocTmkeHUs MsS4oM mMoBepxHocTH 3emnu (A = () B pesyibraTe
MPHOOpPETEHUST MAKCUMAIIbHOW CKOPOCTH KHHETHYECKast SHEPTusi Msg4a CTAaHOBUTCS
MaKCHMAaJbHOM, a TOTEeHINaIbHAs SHEPTUs paBHA HYJIIO.

Wrak, MakcuManbHas MOTCHIMANBHAS DHEPrus Ms4a Ha Bbicore H B MOMEHT
yAapa o0 TOBEpXHOCTh 3eMJIM ITPEBPAIAeTCs B MAKCUMAIIbHYIO KHHETHIECKYIO dHEP-
ruro. EcTecTBeHHO, MOTHAS MEXaHW4YecKas YHeprHs Msi4ya OyAeT OnsATh paBHA MakK-
CHUMAaJIbHOM KUHETUYECKOU SHEPIUN.
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HcnpiTaB ynpyroe B3auMOACHCTBHE C MOBEPXHOCTHIO 3eMIIM, MU CHOBA OT-
CKaKMBaeT BEPTUKAJIBLHO BBEPX, W IMPOIIECC MPEBPAIEHNUS MEXaHUYECKONW SHEPTUU
MTOBTOPsIETCS. ECITi HEe yUNTHIBAThH CHITY TPCHHMSI, TIOJTHAS MEXaHUUECKast YHEPTHUS OC-
TaeTcsl HEU3MEHHOM:

E = const; E = Ex max = Eunmax = const;

2
E= mTUO =mgH = const.

Taxum 00pazoM, npu omcymcmeuu Cuibl mpeHus NOJIHAS MEXAHUYECKAsl IHEP2UsL
08UdICYWe20Cs mea He USMEHAEMCA, OHA NPespauaemcs u3 00H020 6U0d 6 Opyeoll.
B ¢wusuke 310 yTBep)KAECHHE HA3bIBACTCA 3AKOHOM COXPAHEHUs NOJHOU MeXaHu-
uecKoul IHepIUU.

MprumeHeHHe NoONyYEeHHbIX 3HOHUH

UCCINEOOBAHMUE-2. Pemute 3axauy.

3anauva. SI6;10x0 Maccoit 200 T magaeT BEPTUKAIBHO BHH3 C OAIKOHA, HAXOISAICTOCS Ha BbI-
cote 16 M OTHOCHUTEIHHO MOBEPXHOCTH 3eMin. OpeaenuTe MOIHY0, HTOTeHIHAIBHYIO U KU~
HETUYECKYIO SHEPIUu s10JI0Ka Ha BbICOTE h = 1M OTHOCHUTENIHHO MOBEPXHOCTH 3EMIIH.
O06cyauTe pe3yabTaThl:

1. Uemy paBHa noJjiHasi sHeprus s0y10ka?

2. YeMy paBHa NMOTEHIMAIbHAs SHEPTHS sI0JI0Ka Ha BBICOTE | M OTHOCHTEIBEHO TIOBEPXHOCTH
3emmn?

3. Kax onpenienuiii KHHETHYECKY10 SHEPTHIO 5SI0I0Ka Ha 3TOH BbIcoTE?

Y70 BbI Y3HANH

CyMMa KHHETHYECKOH W TMOTCHITHATBHON SHEPTHA

Ha3bIBACTCA . HpI/I OTCYTCTBHUM TPCHHUA IOJIHAA K-r"'oqEBb|E CHOBA
A CoxpaHeHue 3Heprumn

MEXaHHUUYCCKasa JIBI/I)KyIJleFOCSI TCIIAa . 3TO

3aKOH — - nOnHaﬂ MexXxaHun4yeckas 3Heprml
— OHeprusi He U3AMeHseTcA

MPeBEPLNHEICBOUIBHAHYS

1. Temo maccoii 100 T nBIKeTCs co ckopocThio 10 M/c Ha BeIcoTe 6 M. OTIpeeiTe ONHYIO
MEXaHUYECKYyI0 dHepruro Tena. 2. Kakoil BBIBOJ MOMKHO CHENaTh M3 3aKOHA COXPAHEHUS
MOJIHOM MEXaHUYECKON dHEprun?
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OBOBIIAIOIIME 3ATAHUS

1. Teno mop neiicTBueM paBHoeHcTBYyIommel cuitbl 25 H nepemernaercs Ha 18 cm.
Omnpeznenute paboTy, COBEPLICHHYIO CHIIOMH.

A)72 Ik B) 0,45 ik B)450 ik T)4,5 Dk M) 7.2 Jx

2. IlpencTaBieHHbIE HA PUCYHKE TeJla COBEPIIAIOT OJJMHAKOBbIE TepeMenieHus. CpaBHUTE
PabOThl, COBEPIICHHBIC STUMHU CHUIIAMH.

A)A1=A2>A3 B)A1=A2<A3 B)A2>A1>A3 F)A1>A2=A3 I[)A1<A2=A3
m=1kr

F=2ZH

m.=2xr
- F=2H

m=Ilxr
F=1H

F

3. Ha pucynke na rpaduk 3aBUCUMOCTH paOOTHI IBUTATENs OT BpeMeHH. Brramciure
MOIIIHOCTb JJBUTaTEJIs.

A)2000 Br  B)8000 Br  B)1200Br T)1800Br JI) 80 Br

A, Ik A
1200

800

400
0

»
>

5 10 15 tc

4. KakoBa macca Tena, obnaiatoniero noreniuanbuoi sueprueit 400 J[x Ha Beicote 80 M
(g =10 m/c?)?

A)2kr b)20xrB) Skr T')0,5xr 1) 50 xr
5. Teno maccoii 1,5 kr cBoboauo nagaet ¢ BeicoThl 100 M. KakoBa kuHernyeckas

SHEpTHs Tela B MOMEHT yzapa o 3emiio (g = 10 m/c?)?
A) 15 Ix B) 100 [Irx B) 1500 Ix I') 150 dx 1) 1,5 Ox
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4.1. JABNEHUE TBEPAOIO TENA "@5&

Bel 3Haere, 4Tro TpakTOp CBOOOAHO [BHIAETCS IO
MECYaHUKY U Pa3MOKIIeH I'PyHTOBOM Jlopore, a JIeTKo-
BOI aBTOMOGMIIb 3aCTPEBACT; KAHIENAPCKOM KHOIKO 5.
3aKpEeIUISIIOT JIMCT OyMaru Ha JJOCKe; YeJIOBeK 0e3 JIbDK
MIPOBAJIMBACTCSl B CHET, @ HA HUX — CBOOOJHO Tepe-
JIBUTACTCSL.

e [loueMy TpakTOp B OTJIMYUE OT JIETKOBOT'O aBTOMOOMJISI MOXKET CBOOOJIHO Iepe/IBUTraThCs
T10 MTECYaHUKY W Pa3MOKIIIEH TpyHTOBOM gopore?

e [ToueMy 4enoBeK, ABUrasiCh Ha JIbDKAX, HE IPOBAIIUBACTCA B CHET?

e [JoueMy ¢ TTOMOIIBIO KHOTIKH JIETKO MOYXHO 3aKPEIUIATH JIUCT OyMard Ha JIocke?

UCCINEOOBAHUE-1. Kak 3aBMcUT gaBneHue Tena oT nnowaam noBepxXHOCTU
COMNPUKOCHOBEHUA?
Odopynosanue: rydKka, KHPIHY. 30 en

Xon uccaenoBanusi: 1. [Tomecture kupnuy Ha ryOKy BEpPTHKAJIBHO.
[TonaGmronaiiTe 3a TraIyOMHOMN NOTpYXKEHUsI Kupnu4a B ryoky. 2. [Tomec-
100 en’

TUTE KUPIUY Ha T'yOKY TOPHU3OHTAJIbHO (IIOBEPXHOCTHIO C OOJIBIIOH
ronapio). OnaTs NOHAOIOAANTE 3a NITyOHMHON OTPYKEHUS KUPITHYa

B TyOKy.
O0cyaute pe3yabrarbl: 1. B kakoM ciiydae Kupnud morpyxaercs B
ryoky Oompmie? [Touemy?

Br1 3HaeTe, 4TO BCe Tesa MoJ AEHCTBUEM CHIIbI TSYKECTH JIEUCTBYIOT Ha ONOPY
CBOMM BECOM. DTO JICHCTBHUE, YCIOBHO HA3bIBAEMOE CUIOl OdsieHusi, BCETa Ha-
MPaBJICHO NEPHEHAUKYJSPHO MOBEPXHOCTU. XapaKTePHbIM CBOHCTBOM TBEPOTO
Tena SBJSETCS mepesada JISHCTBHS CHIIBI JIaBJICHHSA, OKa3bIBa€MOro Ha Hero, 6e3
M3MEHEHUs HamnpaieHus (a). McciaenoBanus mokasaiu, 4TO Pe3yibTaT IEHCTBUS
CWJIBI TaBJICHUS 3aBUCUT KaK OT BEJIWYNHBI CUIIBL, €€ HAIIPABICHUS la)
A TOYKHM NPWIOKEHUS, TAK U OT IUIOIIAAN ITOBEPXHOCTH, Ha KO-
TOPYIO OHA JIEUCTBYET NEPIIEHIUKYIISIPHO.

e /lapieHreM Ha3bIBaeTCsl (pU3HUeCKasi BeJIMYNHA, PaBHas
OTHOLIEHHMIO CHJIBI 1aBJICHUS, 1eiiCTBYIOIIeH NeprneHauKyJIsip-

HO MOBEPXHOCTH, K IJIOLIA/IN 3TOH MOBEPXHOCTH. ‘ ‘ mg
Jasnenue obo3nauaetcs Manoi OykBoi p. OO0O3HAYMB CHITY
JaBiieHUs F, MJOMmajb MOBEPXHOCTH S, OagieHue MOXKHO BBI- -
YHCIIUTH N0 HIKENPUBECHHOH (hopmyiie: F
p=E£.
S

Kak BupHO W3 QopMmyibl, JaBiieHHE OOpaTHO MPOMOPLUUOHAIBHO TUIOLIA I
MOBEPXHOCTH, TO €CTh BO CKOJIBKO Pa3 YBEIMUYUTCS IUIOLIAAb MOBEPXHOCTH NPHU
OJTHOM U TOM K€ CUJIe, BO CTOJILKO K€ pa3 YMEHBIIIUTCS JaBJICHUE.
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3a equnuity usMmepenus masnenus B CU npuusar nackans (Ila), Ha3BaHHBIN B
yecTh (ppaHIy3ckoro yueHoro bresza Ilackans:

B L
[p]—[S] 1= =11la.

Tak»ke UCIOIB3YIOTCS M IPYTHE €AMHUIIBI H3MEPCHHUS JaBJICHUS:
Ixklla = 1000 Ila; 1 Ila = 0,001 klla; 12lla = 100 [1a; 1Ila = 0,01 2lla.

anMeHeHHe NOoNY4EeHHbLIX 3HAHWUM

UCCINIEOOBAHUE-2. 3aBucumocTb AaBMeHUs OT CUsbl AaBreHus.
OoopynoBanue: ryoka, 2-3 rpysuka 1o / H.

Xona ucciaenoBanus: 1. [Tonoxure Ha MOBEepXHOCTH IyOKH Tpy3uk B / H. OT™MeThTe
nIyOMHY NOTpYKEHUs rpy3rKa B ryOKy. 2. CkiaapiBas Clielyolye Tpy3UKH APYT Ha
JIpyra, OTMeYalTe KaX/blil pa3 rIyOMHy NOTrpY)KEHHS UX B I'yOKy.

O6cynuTe pe3yabTaThl. Kak H3MEHsSIETCS TaBJICHNE C YBEJIIMYCHUEM 3HAUCHHSI CHIIbI
naBiaeHus?

Y70 BbI Y3HANH

_ HasbiBaeTcs (pU3MYECKas BEJIMYMHA, paBHAs OT-
HOmIeHuto _ , jeifctyromeii neprnemaukynspuo  KJIFOYEBBIE C/IOBA
[OBEPXHOCTH, K . Raenenve

B CU HBIOTOH Ha KBaJpaTHBIN METp. ﬁ:gl::zmi)“s“:pxuocm

EOuHuua namepeHusi gaBneHus

Mpoeeptte] SO0

1. Beruucnure naBieHne, oka3biBaeMoe Ha 00a KOHIIA TBO3/IS.

Fi=20H F,=20H S;=1cv’ S>=0,1c’
4. JIBa 4JemoBeKa KOMAKT 3EMIIIO

F =20H yoratamu pasHoil (opmer. Komy
——» F=20H U3 HUX JIETYe BBITOJIHUTH JaHHYIO
—— pabory? ITouemy?

S.= lom S=0,lcw’ la) ®

2. I1o maHHBIM HcciienoBaHus | BEIUUCIINTE
JIaBJICHNE, OKa3bIBAEMOE Ha TIOBEPXHOCTb
KUPIIHYOM B BEPTHKAJILHOM M FTOPH30HTAIEHOM
MTOJIOKEHHSIX.

3. Kak MOXHO BBIYUCITUTH CHITY TABJICHUS?
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4.2. JABNEHUE T'A3A. MAHOMETP

YeioBek, AeCTBYsI CBOMM BECOM Ha I10J1, @ KHUTrA — Ha CTOJI, OKa3bIBalOT JaBieHue. ['a3
TaK)Ke OKA3bIBACT JIAaBJICHUE HA COCYJ], B KOTOPOM HaXOJIUTCSI.

e Kak oka3bIBaeT JlaBlieHHE ra3 Ha cOocy/l, B KOTOPOM HaXOJIUTCS, WM Ha Tela,
HaXOJSIIMECS C HUM B KOHTaKTE?

o Kakyro pojib UTpacT CUJIA TSHKSCTU B BOSHUKHOBCHUU JIABJICHUS?

® MOHO JI1 U3MEPUTH ITO JIaBlicHne?

UCCINEOOBAHUME-1. 3aBucMmMocCTb AaBNIEHUSA ra3oB OT CUJSIbI TSXKECTMU.

Ha ocHOBaHHMY JTaHHBIX BBIYUCIIUATE CHITY JaBJIc-
F = 10§ HWSI HA IOBEPXHOCTH S B KaMepe U CpaBHHTE €€ C
CHJION TSKECTH.
O06cyauTe pe3yJabTaThl. PaBHEI 1 cHjia 1aBie-
HHUSI M CHJIA TSDKECTH?

.o —opsH
S =10 eni’= 0.001 47’ JaBnenue B kamepe: p = 2-10 =

Beow

[Tpn XxaoTHUECKOM JBMKEHHU MOJICKYJIBI Ta3a CTAIKUBAIOTCS APYT C APYTOM, a
TaKKe CO CTEHKaMH COCy/la, B KOTOPOM HAaXOAATCA. Tak Kak 4nCIIO MOJICKYJ B Ta3e
OYEHb BEJIHMKO, TO BEJIMKO M KOJUYECTBO ynapoB. JlelicTBHE, OKa3bIBAEMOE BCEMH
MOJIEKYyJIaMH ra3a Ha CTEHKH COCY/ia, CO3/aeT JaBJICHHE rasa.

* Jlasnenue, oxasvisaemoe 2a3om HA CMEHKU COCYOd, — MO pe3yibmam yo0apos
MOJIeKYl 2a3a 0 e20 CMeHKU.

JlaBjieHHe Ta30B M JKUJIKOCTSH MOXHO H3MEPHUTh ITPH MOMOIIM MpHOOpA,
Ha3bIBAEMOT0 MaHoMmempom. IIpHHIMIT pabOThl METAJUTHYECKOTO MAaHOMETpPa CXOXK
C TPHUHIUIIOM pabOTHl «UTPYIICYHOTo s3bIKa». [Ipy HagyBaHWUHM «UTPYIIEYHOTO
SI3bIKa» B PE3yJIbTaTe JaBJICHUS BO3IyXa OH
BeIIpsiMisieTcsi.  OCHOBHas 4acTh MaHoO-
METpa COCTOUT, KaK M Y «UTPYIICYHOTO SI3bI-
Kay, U3 U30THYTOU yIIPyroi MeTayuim4ecKon
TpyOkn. OaMH KoHel TpyOKH 3amasH, a
JPYTOi KOHEI], OCTaBasCh OTKPBITBHIM, MPH-
COeIMHSACTCS K COCYAy, B KOTOPOM HE0OXo-
JIMMO HW3MEpHTh JaBieHHE. B pesyibrare
Peautonas YBEJIUYCHHUS] JABICHUSI TPYOKa BBIMPSM-
mnetkd - Bopowia JIETCs, U IPUKPEILICHHAS K €€ 3allasHHOMY
KOHI[y CTpeJIKa MOBOpa4YMBacTcs Ha OO0Jb-
muit yron (a). Hns wu3aMepeHus aaBieHUS
TaKKe HCIIONB3YETCS JHCUOKOCHOU MAHO-
Mmemp. Takol MaHOMETp MpPEACTaBISET CO-
00i1 U-o0pa3Hylo CTEKISHHYIO TpyOKy. B
TpyOKe HAaXOAWTCS OKpalleHHas BOJa HIIH

Pesnnonnlii
HUTAHT
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apyrast KHIKOCTh. JInsi M3MepeHWs! JaBleHHs Tra3a OJHO M3 KOJEH TPYyOKH
COEIUHSIOT PE3NHOBOH TPYOKOI C COCYIOM, B KOTOPOM HYKHO H3MEPHUTH JaBIICHUE,
HaIMpuMep, BOPOHKOM, 3aTIHYTOW pE3MHOBOH IICHKOH. JIpyroe ke KOJIEHO TPYOKH
ocTaeTcsi OTKPBITHIM. [Ipu HaJaBMMBaHUN Ha PE3UHOBYIO TUIEHKY BOPOHKHU HaJIbIEM
BO3HHMKAET PAa3HOCTh B YPOBHSIX KHJIKOCTH TPYOKH. YPOBEHB KHUIKOCTH B JICBOM
kosieHe U-o0pa3Hoil TpyOKM MOHMXaeTcs, B mpaBoM e mnosbimaercsi. C yBe-
JTUYCHUEM JIaBJICHUSI Pa3HOCTh YPOBHEH yBemuuuBacTcs (0).

anMeHeHHe NOoNY4HeHHbLIX 3HAHUHU
MUCCINNIEOOBAHME-2. Kak 3aBucuT gaBneHue rasa ot ero ooema?
O0opynoBaHue: XXUIKOCTHOW MaHOMETp, mirpuil (20 mi).

Xoxa ucciaenoBanus: 1. OTTSHYB HOPIIEHB [TyCTOTO MITPHIIA TOJHOCTHIO BBEPX, IPUCOE/IHU-
HHUTE €ro B 3TOM MOJIOKEHHH K IIUIAaHTy MaHoMeTpa. 2. Haxxumasi Ha nopiieHs MnpHIia, mo-
CTEIICHHO YMEHBIINTE B HEM 00beM BO3/lyXa U 00paTuTe BHUMAHNE HA U3MEHEHHE YPOBHEH
JKHJIKOCTH B KoJIeHaxX MaHomeTpa. 3. IIpu mocTerneHHOM BO3BpallleHWH TIOPIIHS B Mep-
BOHAYaJIbHOE IIOJIOXKEHHE O0BEeM BO3[yXa B MIIPHUIE
yBeInMuuBaeTcs. B 9TO Bpems npocieanTe U3MEHEHHs,
MIPOMCXOJISIIIIUE B MAHOMETPE.

Oobcyante pe3ysbtathl: 1. B KakoM KojieHe MaHOMETpa
YPOBCHb JKHUAKOCTH TIOHIDKACTCS IPH YMCHBIICHHU
o0wpema Bosmyxa B mmpure? [logemy? 2. Kak usmennrcs
JIaBJICHNE TIpH yMEeHbIIeHnH o0beMa raza? 3. Kak msme-
HUJIKCh YPOBHHM JKHJKOCTH B KOJICHaX MaHOMETpa MpH
yBenmn4eHnn obOvema Bo3myxa B mmmpume? [louemy?
4. Kak M3MEHHTCS JaBJICHHE Ta3a MPU YBEIUYCHHUH €ro
o0bema?

]

THLRARR R RRRLE

Y70 BbI Y3HANH

JelicTBUe, OKa3bIBaeMOE MOJICKYJIAMU Ta3a Ha CTEHKH
cocyza, co3gaer _ .

JlaBneHue ra3oB M KHMIKOCTEH MOXHO HM3MEPUTH TIPH
MIOMOIIN TPHOOpPa, HA3BIBAEMOTO .

Kpome storo, ams m3aMepeHusl AaBICHUS Ta3a MOXHO
WCTIONB30BaTh _ , MpeACTaBIstomuii coboit U-obpas-

HYIO TPYOKY.

KMIOYEBbLIE CNNOBA
XXuakocTHoM MaHOMeETp
[JaBneHwue rasa
MeTannuyeckun maHoMeTp

(NpeBepse BHARHWS

1. TToyemy MOKPBIIIKK aBTOMOOKIICH HENb3sT HAKAUUBATH BO3/TyXOM OOJIBIIIEC HOPMBI?

2. [ToueMy cyKaThIif Ta3 XPAHUTCS B CIICIIHAIBHBIX OaITOHaX?

3. B kaKoM ciTyJae ra3 OKa3bIBaeT OOJIBIIIee JABICHIE: B HATPETOM WX OXJIKICHHOM COCTOSTHUAM?
4. YTo mpomM30HIeT, €CITN TIOMECTUTH B TETUTYIO BOY HEMHOTO TTIOMSITBII TEHHHUCHBIH MAPHK?

5. Kak 3aBHCHT JaBJIeHHE ra3a OT ero oobema?
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4.3. DABJIEHUE XXUOKOCTEN

Boponassl, paboTaronye Ha O0JIBIION TITy-
OuHEe B BOJE, HCIIOJB3YIOT CIICIHAIBHYIO

thopmy — ckadanmp.

e [Touemy BojONa3bl, paboTaroniue Ha OOJIBIION
riryOuHe, HasieBaroT ckadanap?

e Kak m3meHsieTcs NMaBJICHHE C YBEIWYECHHEM
TIIyOMHBI OTPYKEHHSI BOJIOTA30B?

e OT 4yero 3aBUCHUT JIaBJICHUE CTOJIOA KUAKOCTH HaJ BOJIOTa3aMu?

UCCINEOOBAHMUE-1. OT yero 3aBMCUT gaBrieHUe XUgKoctn?

Oo6opyaoBanme: XUAKOCTHOH MaHOMETP, BOPOHKA C PE3HHOBOH IJICHKOHM, COCYIT C BOJOH,
coutb (100-150 r), cTosioBas JTOXKKa, IIJIAHT.
Xon uccnenoBanusi: 1. CoequHNB IITAHTOM
BOPOHKY C MAaHOMETPOM, OITyCTHTE €€ C HaTs-
HYTOW Ha HEW IJICHKOH B BOJY Ha Pa3IUUHYIO
rimyOouny. OTMedast KakAbli pa3 IOKa3aHue
YpOBHE# cToj10a KUJIKOCTH B KOJIEHaX MaHO-
MeTpa, 3aHecuTe ux B paboumii muct. 2. [pu-
JlaiTe BOPOHKE B BOJE Ha OJHOW TiyOHWHE
pa3IMYHbIE TIOJ0KEHUS U IIPU ITOM CIIEANUTE 32
MOKa3aHMIMH MaHOMeTpa. 3. BwlTammre Bo-
POHKY M3 BOJABI M NPHUBEIUTE YPOBHH >KHJI-
KOCTH B KOJIGHAX MaHOMETpa B PaBHOBECHC
(oTCOEIMHMB BOPOHKY OT IIJaHTa, a 3aTeM CHoBa coenuHuB). 4. JlobaBbTe, momenimsasi,
HECKOJIBKO CTOJIOBBIX JIOKEK COJM B COCYJ C BOJIOW M MOBTOPUTE MOATAMHO MPEABLIYIINI
OIIBIT.

O06cyauTe pe3yabTaThl:

1. Kaxk n3MeHWINCh YPOBHU BOJIBI B KOJIGHAX MaHOMETpa IIPH YBEINYCHUH TITyOUHBI?

2. 3MensieTcs 11 IOKa3aHUE MAHOMETPa PU U3MEHEHHUH MOJIO0XKEHNsI BOPOHKH Ha OJHOU U
TOM ke riryoune?

3. Kak u3MeHmIach pa3HUlla ypOBHEH KHUJKOCTU B KOJIEHAX MaHOMETpa MpH MPOBEACHUU
OTIBITA C COJICHOW BOJIOW TI0 CPAaBHEHHIO C TIPECHOM?

AR AR AT nad

JKuaKOCTh COCTOMT M3 OTACIBHBIX CJIOEB, IIEPEMEIIAIONIUXCS APYT OTHOCUTEIb-
HO npyra. Kaxaplii CIoi *KUAKOCTH B COCY/IC JABUT CBOMM BECOM Ha HIDKHHE CIIOM.
[To3Tomy uem GosbIIe BEICOTA CTOJI0A BOJIBI B COCY/IC, TEM OYJIeT OOJIbIIE JaBICHUE.

* Ha 00nom u mom gice yposHe 0agieHue 6Hympu HeuoOKOCmu 0OUHAKOB80 N0 6CeM
nanpasienusm. C yeeruuenuem enyounvl 0asieHue Yeeauiueaemcs.

* Jlasnenue acuoxocmu 3a6ucum om 6blCoMbl CMO0A HCUOKOCMU U €€ NIOMHOCTIU.

p = pgh.
3meck p — maBleHUE, 4 — BBICOTA CTONOA XUAKOCTH, P — TUIOTHOCTH JKHIKOCTH,
g — YCKOpeHHe CBOOOTHOTO TACHUS.

Eciu npencraBuTh CTOI0 KHIKOCTH B (pOPME IPU3MBI, TO, COOJIIOMAsT MOCIC-

J0BaTCIIbHOCTh HMXKCIIPUBCICHHBIX IIAr0OB, MOKHO BBEIBECTH q)OpMy.Hy:
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F
Llae — 1: naBnenme cronba BoApl B (hopMe MPW3MBI BRMHCIACTCS TOo (opmyne p = —.

3nech F'— cuia TSDKECTH, JCHCTBYOIIAst Ha CTOJIO BOJIBI B (DOPME MPH3MBI, S — IO (b OCHOBAHUSI

TNPpU3MBIL.

S

Llaz— 2: cuna TSDKECTH BBIYHCISICTCS 1O opmyiie Fr=mg. 31ech m —Macca

Vv

JKUJKOCTH.
Llaz — 3: macca cromda XXUIKOCTH BBIYUCIICTCS 1O dopmyne m = pV. | -
311ech p — IUIOTHOCTH JKUIKOCTH, V — ee 00BeM.

Llaz— 4: 06vem cTonba KUIKOCTH BEIYHCIsCTCA 110 hopmyne V = Sh. 3nech

3

S — TTomaab OCHOBAHUS TIPU3MBL, /1 — BEICOTA CTOJI0A KUAKOCTH.

anMeHeHHe NOoNY4HEeHHbLIX 3HAHWUMU
MCCNEOOBAHUE-2. PaboTa ¢ XXUAKOCTHbIM
MaHOMeTpPOM.

O6opynoBanme: MPOOHPKA, KUIKOCTH C HU3BECTHOH IUIOTHOCTBHIO
(Boza, TIO/ICOIHEYHOE MACIIO), )KUAKOCTHOH MaHOMETp, IITATHB, JIU-
HeHKa.

Xoxa uccienoanus: 1. 3akpenus mpoOUPKy Ha IITATHBE, 3AITOJTHNATE
ee OoIpIlle YeM HAmoJIOBUHY Bonoi. 2. OmycTuTe OOMH KOHEIl Ma-
HOMETpa B BOJY HIDKE cepenHbI IpoOupku. 3. VI3mMeprTe THMHEHKOH
Pa3HOCTH YPOBHEIT BOJIBI B KOJIEHaX MaHOMETpa. 4. 3aMEHUB BOAY B
NpoOUpKe APYroil JKUJIKOCThIO, MOBTOpHUTE ONbIT. IloiyueHHbIC
pe3yJIbTaThl 3aHECUTE B TAOJIMIly Ha paboyueMm JIMCTE.

XKunxocts I'my6una (cm) PasHocTb ypoBHE#l KUAKOCTH B
KOJIEHaX MaHOMeTpa (cM)

1L JI

ITonconneunoe macio

O06cyauTe pe3yabTaThl:

1. Kak n3MeHsieTcs 1aBjieHue C yBEJIMYCHUEM TI1yOrHbI?

2. Kak 3aBucur JAABJICHUC OT INUIOTHOCTHU XHUJAKOCTHU MPH OHHHaKOBOfI BBICOTE CTOJI0a

JKUIKOCTH?

Y70 BbI Y3HANH

__ 3aBHCHT OT BBICOTBI CTOJIOA KHUIKOCTH M €€ .
Uewm BhIIIe OyIeT B cocylle, TeM OoJblie OyaeT u MnotHocTb

Bona ]_J—I_]

KMIOYEBLIE CNOBA

aBJICHUE. LaBneHune XuUaokocTtun
CTonG XuagkocTn

peBeEpLIE] BHALHS

1. Y3 kakuX BEJIMYUH 3aBUCHUT JaBJICHUE KUIKOCTH?

2.B OIHOM M3 ABYX CTAKAHOB HAXOAUTCA BOJ4, a B IPYT'OM — INTMLCPHH. BricoTa )KI/IHKOCTCﬁ
B 000MX CTakaHax I1o 6 cM. Berauciaure Pa3HOCTHb I[aBJ'ICHI/If/'I, OKa3bIBACMBIX KUJKOCTAMU HA

JIHO CTaKaHOB (Psozer = 1000 KI/M?, proumepuna = 1260 kr/m3, g = 10 H/kr).
3. KakoBo naBnenne Ha riryounne 1km B Kacrmiickom mope (atMmocdepHoe
JABJIEHWE HE YUUTHIBATE)? (Puopesons = 1030 kr/M3, g = 10 H/kr)

4. Tlox KakuM [aBJICHUEM HAYHET BBITEKATh BOJA U3 OTKPBHITOrO KpaHa h=25m"

6aka? (g =10 H/xr) !?.g_
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4.4. NEPEOAYA OABJIEHUA B XNOKOCTAX U TA3AX

VYapbTe nalOHBI0 PYKH O MYCTOMY OyMaKHOMY
MaKeTy, HAIIOJIHEHHOMY BO3yXOM. bymaxHblIil ma-
KeT «B3pbIBacTCs». JXKuakocTn BegyT ceOs Tak xKe:
€CII CJIeTKa HaJaBUTh Ha IJIACTHKOBBIN ITaKeT ¢
3aKpbITOM TOPJIOBUHOM, HAIlOJIHEHHBIN BOJOH, €TI0
(bopma U3MEHUTCSI, U €CIIM HaJaBUTh OYECHb CHIIBHO,
OH «B30PBETCS.

e [ToueMy makeT pBeTCs HE B TOM MECTE, Iie OKa3bIBaeTCs BO3ACHCTBHE, a COBCEM B IPYTrom?

MUCCIIEOOBAHMUE-1. B kakom HanpaBfieHMU nepepaeTcs
OaBrieHue B Xngkoctn?

O6opynoBanme: IIaCTUKOBas OYTBUIKA, aKBapHyM, HAITOIHCHHBIN

BOJIOH, TOJICTAs UTJIA.

Xon uccaenopanus: 1. [Iponenaiite oTBepcTus B OYTBIIKE CO BCEX

CTOPOH Tpu moMomT uribl. 2. [Torpy3ute OyTBUIKY B aKBapmyMe C

BOJI0H1. 3aTeM, 3aKphIB KPBIIIKOH, BRITAIIATE OYTHUIKY, HATIOJTHEHHYIO

BOJIOM. 3. OCTOPOKHO COXKMUTE OYTHIIKY.

O6cynure pe3yabTarhl: [loueMy Ipy cxKaTHKU OYTHUIKH CTPYH BOJIbI

BBITEKAIOT U3 BCEX OTBEPCTUIA?

JlaBieHue, okaspIBaeMoOe Ha MOBEPXHOCTh TBEPAOTO Teja,

CMEIIACT YacTHUIIbl TeJa B OJJHOM HAIPABJICHHUH, B HAMPABICHUH JCHUCTBUS CHUJIIBI.
DTO e SABISETCS MPUUNHON EPEMEIICHHUS CISAYIONINX YacTUll. BepxHne yacTuibt
CMEIAITCs BHU3. DTO MepeMelIeHne OBTOPSETCs JUId HIDKECIeIyIOINX YacTHIl.
CMeleHne 4YacTHIl TBEPAOrO Tela B OOKOBOM HANpAaBICHHUU XK€ OYEHb Mao,
MMO3TOMY B 3TOM HAITpaBIICHUH JIABJICHNE HE ONIyIIaeTcs (CM: a 1 0).

[Ipu cxxaTww >kUIKOCTH (WITH Ta3a) B COCYJE ¢ HEKOTOPOI BHEITHEH CHIION IeH-
CTBUE CXXUMAIOLIEH CHIIBI CMEIIAeT MOJICKYJbl M0 BCEM HalpaBicHUsM. B pesy-
JBTAaTe C YBEIMUYEHUEM IIJIOTHOCTH JKUJKOCTH (VUK Ta3a) YBEITHMUMNBACTCS H €T0 JIaB-
JICHWE Ha CTEHKH COCY/Ia.

I[aBJ'IeHI/Ie, OKa3bIBA€MOE€ Ha JKUJIKOCTh (I/IJ'II/I 1"33) B COCyAC nepcaacTcCsd 1o BCEM Ha-
IIPpaBJICHUSAM. JKugkocTu v ra3el B 3aKPBITOM COCYJC IIEPCAAIOT OKA3bIBAEMOC HA HUX
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BHCHIHEC HABJICHUC 110 BCEM HAIIPaBJICHUAM 0e3 usMenenus. J1o 3akon Ilackans

JUIST KUJTKOCTEHN U Ta30B.

buae3 [lackaan
(1623-1662)

ras3os.

DpaHIly3CKUI YUEHBIH, ONPeIeaUBILINI PsiJ BAKHBIX CBONCTB JKUIKOCTEN U

NpumeHeHHe NONYYEHHbIX 3HaOHUH
MUCCIIEOOBAHMUE-2. 3akoH Mackans B rasax.
O06opynoBanue: Pe3UHOBBIN MIAPUK, CKOTY, TOJICTAs UIJIA.

Xon uccnenoBanus: 1. HagyliTe mapuk u mepeBsDKUTE TOp-
JIOBUHY HUTHIO. B 5-0 pa3ziauuHbIX MecTax MIapuKa HakjenTe
Kycku ckorya. 2. [IpoTKHHMTE HIapuK B MecTaX, 3aKJICCHHBIX
cKOTYeM (IS ITPEAOTBPAICHHUS B3PBIBA), COKMHTE IIap PYKOM.
CpaBHUTE BO3JCHCTBHE CTPYyH BO3JyXa. BBIXOIINX W3
OTBEPCTHH, MPUOIIM3HB MAPUK K JIHILY.

O6cyaute pe3yabTathl: 1. [Touemy cTpyn Bo3myxa BEIXOISAT U3
BCEX OTBEPCTH pe3uHOBOro mapuka? 2. Kakol BBEIBOJ MOXHO
czenaTh U3 HaOMIOJCHUH 3a CTPYSAMH BO3/yXa, BBIXOASAIINMH 13
OTBEPCTHH, O CTIpaBeIMBOCTH 3akoHa [lackass ams razos?

Y70 BbI Y3HANH

C yBeNHYCHHEM TUIOTHOCTH JKHKOCTH (MM Ta3a) yBEIUYH-
Baercss ¥ ero . JKHAKOCTH M ra3bl B 3aMKHYTOM COCYZIE
HepealoT OKa3bIBAEMOE Ha HUX BHELIHEE JIABJICHHUE 110 BCEM
~ 0e3 m3MeHeHus. DTO__ JUIsl )KUIKOCTEH U ra3oB.

MpCEEpBLe BLISLAE

1. Kak mepemaercs TaBjIeHHE B TBEP/IBIX TENaX U ra3ax?
2. Ccopmymupyiite 3akoH [Tackais s >KHAKOCTEH 1 Ta30B.

3. Iloyemy B3pbIB INIyOMHHOH OOMOBI ja)ke Ha OOJBIIOM YIaJCHUH

OKa3bIBaeT ryOUTEIbHOE BO3/ICHCTBHE HA )KUBYIIHME B BOJE OpraH

4. B xakoMm HampaBICHHHU TMEpeaeTcs MaBICHHE, BO3HHUKAIOIIEE B

COCY/IE C Fa30M NP BO3ACHCTBUM HA HETO MOPILIHS?
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4.5. COOBLLAKOLLKUECA CcOCyabl

By
YpoBeHb BOJbl B UalHUKE U HOCUKE YallHUKA OAUHAKOB. Boja, Hamu- 9 7 {%
o ..
uepes ero HOCHK. @y

Tas B YallHUK JI0 KpaeB, BbUIMBACTCS KaK 4epe3 Kpail 4allHuKa, TaK U @

» KakoBa IpuyruHa OJIMHAKOBOI'O YPOBHSA BOAbI B YalHUKE U €ro HOCUKE?

UCCIIEOOBAHMUE-1. No4yemMy ypOBHU HE U3MEHUITUCH ?

O0opynoBaHue: IBe CTCKIISTHHBIC TPYOKH, OTKPBITHIC ¢ 000OMX KOHIIOB; PE3MHOBBIN MIJIAHT;
BOJIa; ITATHB.

Xon uccaenopanusi: 1. CoennHUTE MITAHTOM JIBE TPYOKH. (a) (6]
[pukpenure ogHy U3 TPYOOK K IITATHBY M HPOCIEIUTE 3 j

BO3HHUKAIOIINMU SIBICHUSIMH TIPU 3aIIOJTHEHUH €€ BOJOH (a). =

2. Bropylo TpyOKy mepeMecTHTe B pPa3IMYHBIX HaIpaB-

JeHUAX (BIPaBO, BICBO, BBEPX U BHU3) Tak, YTOOBI BOA HE

BBIIMBaJach. B 3T0 Bpemst oOpaTuTe BHUMaHHE HAa YPOBHU

BOJIBI B 00eux TpyOkax (0). 3. [Ipociieaure, Kak U3BMEHSIOTCS 1 ———
YPOBHH BO/JIbI B TPYOKax IpH JOOABJIECHUH ee B OAHY M3 TpyOok. 4. Hapucyiite Ha pabouem
JIMCTEe KaPTUHKH, COOTBETCTBYIOIIHE OITBITAM.

O0cynure pe3yabTaThl: 1. MI3MeHSI0TCS 1M YPOBHHU BOJIBI B 00€UX TpyOKax Mpy N3MEHEHUN
MTOJIOKEHUS OJTHON M3 TPyOOK (BIIpPaBo, BIEBO, BBepX U BHU3)? [Touemy? 2. Kak n3mMeHMINCH
YPOBHHU IIpH J00ABICHUN BOIBI B OJHY U3 TPYOOK?

4

* Coeounennvie mesicdy coboii omkpbimvie coCyobl Ha- (%) \J
3b16AIOMCS COOOUWAIOWUMUCA COCYOAMU. {a :

[Ipu 0IMHAKOBOM aTMOC(EPHOM JABJICHUU HaJl JKH]I- (L ;}
KOCTSIMH B COOOTIAIOIINXCS COCYIaX Pa3sInIHON (hOPMBI I )
ceueHwus JaBJICHUE OHOPOTHOMN KUIKOCTH OJMHAKOBO Ha = =g
J000M YpOBHE (B).

p1=p2 — pghi=pgh: — hi=h: (r ]

* B coobwarowuxcs cocyoax 00HOPOOHASL HCUOKOCHIb
VCMAHABIUBACTNCS HA 0OHOM YPOSHe. MO — 3aKOH O CO-
00WarwuUxcs cocyoax.

Ecnu HanmuTh B KaXkJj0€ U3 KOJIEH COOOIIAIONINXCSI CO-
CYJIOB pa3IMYHbIC )KUAKOCTH, HAIIpUMEp, BOJY M KEPOCHH,
HECMOTPSl Ha PABEHCTBO [aBIICHHW, YpPOBHU CTOJOOB
KUAKOCTEH OYIyT pasIudyHbl. YPOBEHBb KHUIAKOCTH C
Oopliel TIOTHOCTBIO OyAET HUXKE, YeM YPOBEHb KH/I-
KOCTH C MEHbIIIEH IIOTHOCTHIO (T):

h
p1=p2 = pighi = p2ghy = h—2 =
1 P2

3neck /i; 1 pi — BBICOTA CTOJI0A M TUIOTHOCTH KUAKOCTH B OTHOM U3 COOOIIAIOIINXCS
COCYZIOB, /12 M p2 — BBICOTA CTOJIOA M TJIOTHOCTh JKUJKOCTU B JAPYroM U3 COOOINa-
IOIIUXCS COCYJIOB.

* B coobwarowuxcst cocyoax 8blcomul ypogHeli Cmoib08 PasiutHblX HCUOKOCmell
00pamHO RPONOPYUOHATLHBL UX NIOMHOCHISIM.
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ﬂpumeHel-me NOoNY4HEeHHbLIX 3HAOHWUM
UCCNEOOBAHMUE-2. Pemure TecTOBbIC 3aJaHUMN:

1. Ha kakoM 13 pHCYHKOB BEPHO YKa3aHbI YPOBHH CIIUPTA B COOOMIAIOIINUXCS COCYIax
pazau4HON HOpMBI?

2. Ha pucyHKe mpe/icTaBIeHBI TPH YallHUKA C OCHOBA-
HUSIMU OJINHAKOBOH I1o1aau. KakoBo cooTHOIIIEHUE
MEXy EMKOCTAMH YalHUKOB?

A)Vi>V,y> V3 B)Vi>V,=V;3B) Vi=V,=Vj;
F)V1=V2 >Vs; H)V1=V2<V3.

YT0 BbI Y3HANH

CoerHEHHBIE MEXLy CO00M OTKPBITHIE COCYbI Ha3bl-

BalOTCsl . B Takux cocynax _ OZHOPOJHBIX KHMJIKO- KMOYEBDLIE CNOBA
CTell Ha TIPOM3BOJILHBIX YPOBHSX OJIMHAKOBHL. B co- BbicoTa cTon60B XKnaKocTn
oOrmraronxcs cocyaax  00paTHO MPOTOPIHOHATH- Coob6uwatowmecs cocyabl
HbI UX [UIOTHOCTSIM. Daenenue

(IpEBEPBIE BHAHKS

1. I[Toyemy oIHOpPOJHAS JKHJKOCTh B COOOLIAIONIMXCS COCYIax pa3in4HON (HOPMBI MMeeT
OJIMHAKOBBIM ypoBeHb? 2. CoOJro1aeTcsl JIM 3aKOH COOOIIAIONIMXCS COCYIO0B B COCTOSTHUN
HeBecomocTu? O0ocHylTe mpeanonokenue. 3. [loyeMy y pa3InyHbBIX KUIAKOCTEH B CO00-
MIAIOMINXCS COCYIaX YPOBHH Pa3InYHbI?

4.6. TMOPABJTMYECKAA MALLUNHA

Jst oTKMMa Macia n3 ceMsiH Ha MaclIoOO0WHBIX 3aBOJIAX, a TAKKe JJIs IPECCOBAHMS CEHA,
KapToHa W (aHEepBl HUCIIONIB3YEeTCS CIENHANbHOE MPUCTIOCOONICHHE, HA3hIBAEMOE 2uo-
PA8IUYeCKOU MAWUHOU.

 Kak rumpaBnnyeckas MalIgHa COBEPIIACT TaKyIo TSXKETyo padoTy?

lunpaBnuyeckasi MallliHA COCTOUT U3 JIBYX IHJIUHAPOB Pa3IMYHOTO JUAMETpa,
COEIMHEHHBIX MEXAy CO00¥. DTH NUIMHIPHI HATIOJHEHBI MAacliOM M CHaOXEHBI
nopurHAMHA. 3akoH [lackans maeT BO3MOKHOCTh OOBSICHUTD TIPUHITUI PaOOTHI THI-
pasinyeckoit MamuHbl. [1o 3axony ITackans nasne-
HUE, OKa3bIBAEMOE Ha KHJIKOCTh MOPIIHSIMHU THJI-
PaBIMYECKOM MAIMHBI, KOIJlda HAa HUX HE Jei-
CTBYIOT CHJIBI, OJIUHAKOBO: p; = p>. et

W3 paBeHncTBa naBiacHU UMeEM: [ 18
F F. F. S I
12 WiIn g _2. "
S1 S i 5 p |
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3neck S; — WIOMAAh MAJIOTO MOPIITHSI, S> — IUIOMIA/h OOJIBIIETo MOPIIHS, F; — MO-
JlyJib CUJIBI, IEUCTBYIOIIEH Ha MaJblil MOpIIEHb, > — MOAYJb CUIIbI, ACHCTBYIOIICH
Ha OOJIBIIHIA TOPIICHb.

* Cunvl, deticmgyrowue Ha NOPUWHU 2UOPAGIULECKOU MAWUHBL, NPIMO NPONOP-
YUOHATbHBL NIOWAOSIM NOPUIHEL.

Takum 00pa3oM, ¢ TOMOIIBIO THAPABIMYECKOW MANIUHBI MOXKHO TOJIYYHUTh

s s
BBIMTPBIII B CHJIE B S—j pas: F,=F,; S—j

MUCCIJIEOOBAHMUE-1. KakoB Bbiurpbiw B cune?
Ha pucydke mpencraBieHbl 3HaueHus riomaned S =0, 1w S5.=04m
HMOpPIIHEN U CHUJIBI, JEUCTBYIOLIEH HA Malblil NOPIIEHb
THJIPABINYECKONH MalIWHBL. BhrancinTe 3HaUYeHHE CH-
JBI, JecTByromel Ha Oonbinuii moprieHs. Kakos
BBIUTPBIII B CHJIE 3TOH MAIIUHbI?

I[aHOZ S] =0,1 mz; S2 =0,4 mz; F1 =100[‘1, Fz—? *

' F,=100H F.=TH
73 ; i
F=| — e ] H S— I —

: ] |

Takum 0Opa3zoM, ITPH TOMOIITH THAPABINIECKON MAITHHBI MOKHO MaJIOW CHIION
YPaBHOBECUTh OOJIBIIYIO0 CHITy. [HpaBiIvuecKue MAaIllWHBI, UCIOJIb3yEeMbIC JIJIs
MIPECCOBAHMSI Tell, HA3BIBAIOTCS 2UOPAGIULECKUMU npeccami. DTH TIPECChl UCIIOINb-
3YIOTCSI, €CTTH TPEOYIOTCSI OUeHB OOJIBIIIHE CHITBI.

I'IpumeHeHue NoNYy4eHHbLIX 3HAHUH :
UCCINEOOBAHMUE-2. Pemute 3agauy.

KakoBa fomkHa OBITh IIIOIIA (b OOJBIIOTO MOPIIHS THIPABINYECKON
MAIITUHBI, YTOOBI YPaBHOBECUTH DHiderneBy Oamraio maccoit 10000 T
3aifIieM Maccor 5 KT, HaXOSAITUMCST Ha MaJIOM TOPITHE (Maccy
TIOpIIHEH U TPEHUE HEe YUHUTHIBaTh, g = 10 m/c?)?

}
Jano Iepeson | @opmyiia Peuienue ;

S]= lM2 Q_& Sz=...M2
Mzajiga = 5 kr F1 51
Meamms = 10000T ... Kr Fi= Msaiina” g
g= 10 m/c? F2:m6amﬂﬂ'g
S—-2? Sy=...
OtgerT:
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YTO BblI Y3HANH

I[J'IH OPECCOBAHUSA TCJI UCIIOJB3YCTCS CIICIUAJIbHOC IIPpU-

cniocoOieHne, Ha3piBaeMoe . [Ipu momoImy rupaBin- KMIOYEBBLIE CMNOBA

. S
YECKOHM MAIMHBI I1OJIy4aroT B 2 pasa. [uapasinu- FunpaBnuquKas! MatuHa
— 51 F'mapaBnuyeckumn npecc
YUCCKHUC MAIIWHBI, UCHIOJIB3YEMbIC JIA MMPCCCOBAHUA TCII, RRkiurnkii rR cune
Ha3bIBAIOTCS .

(poBERbLE BHAKAS

1.

Ha xaxom 3akoHe ocHOBaH OpUHOUIT pa60TBI FPII[paBJ'IH‘IeCKOﬁ MamuHbl? 2. MOXHO U

3aMEHUTH JKUIKOCTh B THAPABIMYCCKON MammHe Bo3ayxom? OtBeT obocHywTe. 3. OT uero
3aBHCHUT BBIUTPHIII B CHJIC B THIPABIMYCCKON MaIIuHe?

YNPAXHEHUE - 10.

1.

Bripasute eaunuiyy usmepenus napieHus B cucreme CH yepe3 OCHOBHBIC €MHUIIBI H3-
MEpEeHUsl.

2. Cton0 BoJipI OKa3bIBaeT Ha JIHO cocyaa nasnenue 44 klla. Takoe ke laBieHne Ha JHO cocyia

OKa3bIBAET U KepocuH. KakoBa BbICOTa CTOIO0B BOJIBI M KEPOCUHA (Progs = 1000 KI/M, prepocuna
=800 kr/m?, g = 10 H/kr)?

. KakoBo cooTtHomieHue MCKAY AaBJICHUAMH, OKa3bIBAECMbIMU KUPIIMYaMU Ha CTOJI, IPpEA-

CTaBJICHHBIMHU Ha pI/IcyHKC?

P P: P

. Ha pucynke npencrasiensl coodmaromnmecs: cocyibl. B 0lHOM U3 cocy10B KEPOCHH, a B

JIpyroM cosieHas Boja. Kak pacmosyararoTcst 3TH KHIKOCTH B COCYAaX M KaKOBO COOT-
HOIIICHHE MEX]Ty UX JIaBJICHUSIMU Ha YpOBHE TOpU30HTaIH MN?

. Ha PUCYHKE TPEACTABIICHA THAPABINYECKAsA MalllnHA C IMOPHIHAMH, HAXOOAIINMHUCS B

paBHOBCCI/II/I. Ha ocHoBanumn HpI/IBeﬂeHHLIX JTAHHBIX onpe,uenme Maccy TEJIa HA HOBCpX—
HOCTHU MaJIOTrO HOpH.[Hﬂ.
m,=7 m.= 60 kr

A

S=10cm S,=B0em
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4.7. ATMOC®EPHOE OABJIEHUE

Ecimu nmomectuth OTKpLITI:Iﬁ KOHCH NHUIIETKU B BOAY, HE CXKHUMasA €€
PE3UHOBOTIO KOJIITa4vKa, BoJia HE HOHa,Z[éT BHYTPBH IMUIICTKH. Ecnu o1yc-
TUTh B BOAY HUIUIYy IYCTOTO MEAWIHWHCKOIO HIIpuUIa ¢ MakCUMaJbHO
OTTSAHYTBIM BBCPX IMOPIONHEM, TO BOAA NOMAJCT BHYTPb LIIIPpUIIA B OYCHb
MaJIOM KOJIMYECTBE.

* [louemy mumeTKa W IMINPHIL, ONMyIICHHbIE B BOAY, HE 3aMOJHAIOTCA Boxoi? Ecmm ke ot-
MyCTUTh CYKATBHIN PE3UHOBBIN KOJIIMAYOK MUTICTKH WM CIBUHYTH IOPIICHB MITPUIA BBEPX
yKe B BOJIE, OHM HAYHYT 3aIOJHSITHCS.

* UTo B 3TOM ClTy4yae 3aCTaBJISCT JKUIAKOCTh 3aIOJHATh TPYOKHU?

UCCIIEQOBAHMUE-1. Hamokna nu 6ymara B cTtakaHe?

Oo6opynoBanue: OymakHas cajderka, CTEKISIHHBIN CTaKaH, aKBapUyM, HATIOJIHEHHBIH
BOJIOM, CKOTHY.

Xon uccaenoanus 1. [Ipu momoru ckot-
Ya 3aKpenuTe CMITYI0 OyMakHyIo cander-
Ky Ha JHE CTaKaHa TaK, 4TOObl OHa He
BBINQ/IaJIa [IPU NIEPEBOPOTE CTaKaHa BBEPX
qHoM. 2. [lomectuTe crakaH BEpTHKAJIBHO
BBEPX JIHOM IICJIMKOM B aKBapuyM C BOJIOH
(a). 3. He MeHsis mOJOXKEHHST CTAKaHA, BBI-
TAIUTE €r0 M3 BOJBI M ONpeNesuTe, Ha-
MOKJIa JIM TIPHUKJICEHHAs K €ro JHy Oymara.
3anmmmTe cBoM HaOmIOIeHHs B pabodem nuctke. 4. HakiionnB HabOK TiepeBepHYTHIN BBEPX
JTHOM CTakaH, MOJIHOCTBIO OIyCTUTE €ro B Boxy (0). Uepe3 HECKONBKO CEKyH, BBHITAIINB
CTaKaH U3 BOJIBI, TPOBEPHTE, HAMOKIIA JIX Oymara, IpUKJICCHHAs! KO JTHY.

O06cyauTe pe3yabTaThl: 1. 3amogHsAeTCS M BOIOH MEPEBEPHYTHIN BBEPX JHOM CTAaKaH MpPHU
MOTPY’KEHUH €ro BepTHKaabHO B Boay? Ilowemy? 2. IloueMy mpH MOTpYKEHHH B BOAY
HAKJIOHEHHOI'0 Ha OOK CTaKkaHa M3 HETO BBIXOIAT ITy3bIPH BO3Ayxa? 3amoiHWiICsA I Obl
CTaKaH BOJIOMH, eciy Obl My3bIpH BO3]lyXa U3 Hero He Bbixoauian? [louemy?

Bozaymnas o0onouka, OKpyxaromas 3eMHOH LIap, Ha3bIBACTCS ammoc@epotl
(mo-rpeuecku atmos — nap, sphair — cdepa, map). Jlapnenue, cozmaBaemoe BO3-
JIyITHOW 000JI04YKOM 3eMJIH, Ha3bIBaeTCs ammocpeprvim dasieHuem. Kak Ha Bce
TeJda y MOBEPXHOCTH 3€MIIM, TaK M Ha atMocdepy IeHCTByeT cuiia TshkecTu. B
pe3ynbTaTe AeWCTBHUS STOW CHIIBI BEPXHHE CIION aTMOCQEPHI AaBsIT Ha HIKHUE CIIOU.
BozmymHbIi ¢moid, mpuiieramnii HeTTOCPEICTBEHHO K 3eMIle, CxKaT OOJIBbIIe BCETO
W TiepeacT MPOU3BOANMOE Ha HETO JaBJICHHE BO BCE CTOPOHBI.

B pesymnbTare Bo3myx Ookas3pIBaeT AaBJIEHUE HAa BCe Tella Ha 3emIle, M Ha Hac B TOM
YHCIIE, C JOCTATOYHO OOJIBIION CHJION.

MHorue HabmogaeMble HaMH SIBJICHUSI OOBSICHAIOTCS CYIIECTBOBAHUEM aTMO-
cheproro namieHus. Hampumep, >KUAKOCTh HE HAIONHSICTCS 4Yepe3 OTKPBITHIN
KOHYHK TIMIIETKH, OMYIICHHBIH B BOMY, €CII MBI HE COKMEM €€ PEe3MHOBBIN KOJI-
Mavok. JTO OOBSCHSIETCS TEM, YTO JaBlIiCHHE BO3AyXa BHYTPU IHIICTKH PaBHO
aTMOC(EepHOMY JaBJICHUIO.
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[lpu cxxatum ke PEe3MHOBOTO KOJIMAYKa 4YacTh BO3yXa
BBIXOJIUT U3 IUIETKH, ¥ BCIEACTBHE 3TOTO TaBJICHUE B HE
yMeHbIIaeTca. B pesynbraTe atMocdepHoe IaBieHHE, 3a-
TaJIKMBasi BOAY B TpyOKy, 3amonnsier ee. [IpuHImm paboTs
JMBEpa, UCIIOJIB3YEMOT0 ISl B3STH MPOO Pa3IMYHBIX KUI-
KOCTel B Jlaboparopuu (B), a TakKe MPUYUHA SIBICHUH, TIPO-
UCXOJISIINX C MIOTPYKAEMBIM B aKBAPHYM CTAKaHOM, CBSI3aHBI

C cyluecTBoBaHMeM atMmocgepHoro aasieHus. O0mymaiite | i : l

9TO0 CaMOCTOATCIBHO.

=]
i

anMeHeHHe NOoNY4HEeHHbLIX 3HAHUH

MCCINEOOBAHME-2. Yto umeeTcs B nycTton OyTbinke?!
O0opynoBanue: OyThIIKa, BOPOHKA C Y3KUM TOPJIBIIIKOM, CTaKaH

C BOJIOM, TIJIACTHIIVH. R
Xon ucciaenopanus: 1. [ToMecTHB BOPOHKY B FOPIIBIIIKO OyTHUIKH, 3a-

Ma)KbTE IIIACTUIIMHOM 3230P MEX/Ty HUMH. :.
2. Haneiite B BopoHKY Bozpl. [TocMoTpute, uto mpoucxoaut. Habmo-
JICHVIS 3aHECUTE B PabOIMIA JIFICT.

3. [oBTOpHTE OIBIT, MPEABAPUTEIHLHO OYMCTUB OT ILIACTHIIMHA 3330p

MEXJy BOPOHKOW U TOpJibIIIKOM OyThUIKHM. Vccrenyiite, 3amomnHsercs

T BOJI0# OyThUIKa. HalmroneHre 3anecute B paboymii JIMCTOK.

Oocymure pe3yabTaThl: 1. Hamomxmnack jm OyThUIKa BOJIOM uepes

BOPOHKY, TIPUKPEIUICHHYIO IUIACTHJIMHOM K TOpJBIIIKY ITyCTOW

Oyteuku? [Touemy?

2. Yto HalOmoaeTcsl, €CM CHOBA HAJIMTH BOJLY B BOPOHKY, ITPEBAPH-

TCJIbHO OYMCTHUB T'OPJIBIIIIKO 6yTLU]KI/I ot miactiiarHa? OOBSICHUTE SIB-
JICHHUE.

Y70 BbI Y3HANH

Bo3nyx Bokpyr 3eMHOro 1mapa Ha3biBaeTcst . JlaBieHue,
co3/laBaeMoe BO3/lyXoM, Ha3biBaeTcsi . Kak Ha Bce Tena KNIOYEBLIE CNOBA

N Cuna taxectu
IIOBEPXHOCTU 3eMJ'II/I TakK 1 Ha aTMOC(pEC CUCTBYCT .
y moBep ) depy n YeT__. N rmoctepa

ATmoccepHoe aaBneHue

(NPEBEPBIE BHARHWS

1. Uro ynepxuBaet atMmocepy BOKpyr 3emin?

2. Bo3myx oka3bIBaeT AaBieHUE ¢ OOJBIION CHIION Ha Bee Tela Ha 3emile, B TOM YHCIIe U Ha
Hac. [ToueMy MBI HE OLIyIIIaeM 3TOTO JIABJICHHS?

3. Ecin BBIHYTB U3 BOJBI TPYOKY JIMBepa, OJJMH KOHELl KOTOPOTO HaXOIMIICS B BOJE, & IPYTroi
KOHEII 32)KaT MaJbIeM, )XKUIKOCTh U3 Hee He BBUTUBAETCA (CM. pUCYHOK B). [louemy?
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MPOEKT. AsToMaTnyeckas nounka

O0opynoBanue: OyTbUIKa, TNIOCKUH Ta3WK, BOJA, CKOTY, Jepe-
BSIHHBIC JOCKH (2 mT.), TBO3/M (2 IIT.), MOJIOTOK.

1. ITpuOuTh rBO3ASIMU TOCKH APYT K OPYTY, Kak IMOKAa3aHO Ha
PHCYHKE.

2. HamojaHuB IUIOCKHH Ta3uK BOAOW, MOMECTHTE €ro Ha Jie-
PEBSIHHYO TIO/ICTaBKY.

3. [lepeBepHyB HAIOJIHEHHYIO BOJIOW OYTBIIKY, [IOMECTUTE €€
TOPJIBIIIKO B BOAY Tasuka. lIpucioHMB OYTBUIKY B 3TOM
MOJIOKEHUHU K BEPTHKAJIHON JJOCKE, 3aKpeNuTe ee ckoTuyeM. Tak
H3rOTaBIMBAIOT ABTOMATHUYECKYIO MOWJIKY JJIS JIOMAIIHUX
HTHII.

Hanmmmre kopoTKoe 3cce 0 MpUHIHIE PAadOTHl M3TrOTOBJICHHON
BaMU «aBTOMATHUYECKOW MOUJIKI» K CIEAYIOIIEMY 3aHATHIO.

4.8. ASMEPEHUE ATMOC®EPHOI'O AABJIEHUA

Arvocdepa 3emnn yeI0BHO pasiielicHa 2]

Ha pasmiuuLe cnon (a). M3 nposeacu- Sxaocdepa 10 000 ks
HEIX BRMHCICHEI 0DIan TONUHAS aT-

mocdepst Jemun npUiNTHIHTENLHO B

ananazone 0= 10000 kM, a macca Tepmociepa 600 kn

npeanoroknTensno passa 5,2-10"T,

: Mesochepa
* MomHO 0 TOUHO BEIYHCTHTE 30 85 kM
HeHne arMociepHOrD J1aRNCHHA 110
thopmyne p = pgh, ccnn yucers Crparocdiepa I
l‘lﬂ'i_'l'l'!'ll{{.! B xapﬂm‘up]lcruxﬂx COCTaABRA
H IUIOTHOCTH BOLIYXA PARTHYHBIX
cnoes armocdepst Jemnn?

» N[t'l'ﬂ{'llﬂ JIH HAMCPUHTE JJARITCHIIC
arMocdepsl Ha NOBEPXHOCTE 3eMnn?

Tponocdep

2 Em

Bnepssie atmocdepHoe paBieHne ObIII0 U3MEPEHO KOCBECHHBIM ITyTEM HTAJIbsH-
CKUM yueHbIM OBanmkenncta Toppuyeniu B X VII Bexe. OH 3am0IHNAT PTYThIO CTE-
KISTHHYO TPpYyOKY JJIMHOHN B 1M, 3amasHHYIO0 (3aKpBITYI0) ¢ OAHOTO KoHIa. [lmoTHO
3a)KaB MaJIbLIEM OTKPBITHII KOHEL TPYOKH U IEPEBEPHYB €€, OIyCTUJ B IIUPOKYIO
Yaury ¢ pTYThIO M TIOJ] PTYTBIO OTKPBUT KOHel| TpyOKH. [Tpu aToM HeGobIIas 4acTh
PTYTH BBUIMJIACH B yallly, a OOJbIIasi 4acTh €€ ocTajack B TpyOke. Bricota cTonba
PTYTH, OCTaBIIIeiics B TpyOKe, Oblia paBHA mpuMepHO 760 MM (0).
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Omnsit Toppuueniu

6]

Arvocdeproe
AaBIcHHE

OmnbIT 00BICHSAETCS TaK: Ha MOBCPXHOCTb PTYTH B IIHUPOKOM COCYJC I[eﬁCTByeT

aTMoc(epHoe JaBJIeHne, a C APYTOi CTOPOHBI ACUCTBYET JaBlICHHE

crosiba ocTas-

meics pTyTd B TpyOke. MeXTy BBUIMBIICHCS B COCYIl PTYTBIO M PTYTHIO, OCTaB-

melcst B TpyOKe, yCTaHABIMBACTCS IIOJHOE PAaBHOBECHE: TO €CThb

aTMochepHoe

JTABJICHWE PAaBHO JIaBIICHHUIO CTONIO0A PTYTH (P = ppm). UTak, aTMOCdepHOE naBiieHne
paBHO JaBIIeHUIO cTOJI0A B 760 MM OCTaBIIeHCs B TpyOKe PTYTH U IPUOITU3UTEITHHO

pasHo 10° ITa:

P =pprgth = 136003 - 9,8--0,76 u =101300 —=101300 Ta = 10°I1a = 100 I1a.

Ortcrofa BBIUMCISIEM, YTO MAaBIIeHHE IMM pPTyTHOTO crosi0a
npubnu3uTensHo paBuo 130 IMa. C moMorpo HaOOACHHH OBLIO
YCTaHOBJICHO, YTO YpOBEHb CTOJI0A PTYTH MOCTOSIHHO MEHSIETCSI.
3TO 3HAYHUT, YTO aTMOC(EepHOE IaBICHUE HEMOCTOSIHHO. B 3aBucH-
MOCTH OT YCJIOBHH IOTOJII OHO MOYKET YBEITHUUBATHCS HITH YMEHbB-
mraTeCsl. 3aKkpernuB TPYOKy Ha BEPTUKaJIbHOW IIKane, MOKHO
MOJYYHUTh NPOCTEHIINI PTYTHBIH OapomeTp (Tmo-rpedecku baros —
TSDKECTB) ISl U3MEpeHus atMochepHoro aasneHus (B). 13 mHOTO-
YHCIICHHBIX HCCIICJIOBAaHUN HM3BECTHO, YTO TOKa3aHUE PTYTHOTO
Oapomerpa Ha ypoBHe Mops nipu Temiieparype 0°C paBao 760 Mm
pT.CT.

* Jlasnenue, cozoasaemoe cmonrbom pmymu gvicomotu 760 mm npu
memnepamype 0°C, nazvieaemcsi HOPMATbHBIM AMMOCHeEPHbIM
oaenenuem.

Kax 3asucum ammocgepnoe oasnenue om evicomwi? 3 u3me-
peHUil, MPOBEICHHBIX C MOMOIIBID OapoMeTpa, ObLIO OIPEIEIICHO,
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4T0 HaunHas oT ypoBHst Mopst (h =0, p =760 MM pT.CT.) IpH IOABEME B CPETHEM Ha
Kaxaple 12 M atmocdepHoe naBieHrne yMmenbiaeTcst Ha 1MM pT.cT. [1pu moHmkeHnn
K€ BBICOTHI OTHOCHUTEIILHO YPOBHS MOpPsI, HA000pOT, Ha Kakabie 12 M HabmromaeTcs
yBEIIMYEHHE aTMOC(EPHOTO JIaBJICHHS HA | MM PT.CT.

MCCNEOOBAHUE-1. 3aBucumocTb aTmoccepHoro 4 P, MM pT.CT.
OaBJIeHUs OT BbICOThI. L
[Tpy nomouy pTYTHOrO GapoMeTpa OJHOBPEMEHHO U3MEpSAIOTCs T |
BEJIMYMHBI aTMOC(EPHOTO NABIEHUs HA PA3IUYHBIX BBICOTAX H -
riayoune. B pesynbrare noydaercs npeicTaBlICHHas JUarpaMma.
Kaxkue BbIcOTHI M Ii1y0MHA ObLJIM OTMe4YeHbI 0apoMeTpom?
Jliist m3MepeHust aTMOC(epHOTO AaBJICHUS HA MPAKTHKE IIMPOKO
UCTIONB3YETCS METAIIMYECKUI OapoMeTp, Ha3bIBAEMBIN Oapome- T3l
mpom-anepoudom (r). AHepous| (I0-rpevecky, a (an) — OTPHLA- 54y -
HUE, U dera — BO3/IyX) HCIOIB3YETCs 3TO 3HAUCHUE KaK «Oe30cii0-
kocmmubviiiy. Ero OCHOBHas 4acTh COCTOMT M3 TO(pHUPOBaHHON
METAJUTMIECKOH KOPOOKH, M3 KOTOPOH OTKayaH BO3ayX. Atmo- M
cepHOe maBieHHe, CKUMas KO- hy, h, h, hm
poOKky, nedopmupyer ee. Drta Je-
(hopmarus iepegaercst Ipu MOMO-
M pbluara WM Bajla Ha CTPEJIKY.
Crpenka, mepenBUrasch BIIPABO
WIN BIJICBO, TIOKa3bIBAET, COOTBET-
CTBEHHO, 3TH un3MeHeHus. llpen-
CTaBJICHHBII Ha pucyHke (1) 6apo-
METp-aHepoOuJ HMEeT HIKHIOK
IIKajy, IpOoTrpagyupoOBaHHYIO B MM Bagyynuposaung
PT.CT., ¥ BEPXHIOIO KAy, POrpa- sMeTLLeckan kopobkn
JOYUPOBAHHYIO B HACKAAX.

Hepeampommi
AN

Pramar

I'IpumeHel-me NOoNYy4eHHbLIX 3HAOHWUU

UCCNEOOBAHUE-2. Pemure TecTOBLIE 3a1aHUSI.

1. KakoBo atmocdepHoe qaBieHHe Ha BepIIHHE TOpHI BBICOTOH B 4800 M?

A) 760 mm pt.cT. B) 360 MM pt.cT. B) 1060 MM pt.cT. T') 730 MMm pT.cT. [I) 280 MM pT.CT.

2. IToxazanue GapoMeTpa Ha BBICOTE, ¢ KOTOPOIi TafgaeT Boza Bogonana «CeMb KpacaBuIl» B
paiione ['abana, paBHa 748 MM pT.CT., @ y OCHOBaHUs Bojonaga — 758 mm prt.ct. Onpeaenure

BBICOTY BOJOIIaaa.
A)120m B)100M B)150,6 M T)74,8m JI) 758 M

YT0 BbI Y3HANH

Jasienue B 760 MM PT.CT. TIpH TEMIIEpaType

0°C sBmsercss . JKuaxocTHeld mpubop, KMNIOYEBbIE CMOBA

M3MEpSIOMIK aTMocepHOE AaBICHHE, Ha-  AHepoup
3pIBaeTcs . Metammyeckuil 6apomerp ~ HopmanbHoe aTmMocdepHoe faaBneHue
MCTIONB3yeTCs Ul u3Mepenust atmocdep- ~ PTVTHLIA 6apomeTn

HOIr'0o JaBJICHUS.
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poBERbLE BHAKAS
1. [Touemy armMocepHOE aBIEHUE B TOPHOM MECTHOCTH O0JIee HU3KOE, YeM B HU3MCH-
HOCTH?
2. IMoyeMy peakTUBHBIN CaMOJIET MOXKET JIETATh B BEPXHUX CIOsX aTMOc(hepsl ¢ OobIieit
CKOpPOCTBI0?

3. [MoyeMy albIHHUCTBI MMPU BOCXOXKJICHUH HA BBICOKHE BEPIIUHBI MOJb3YIOTCS KHCIIO-
POTHBIMH MacKaMu?

4.9. 3AKOH APXUMELA

Econ otnycrinme
YTOIUICHHENT B BOJIE MAY,
OH BRICKAKHBILT H3 BOJIRL
* YT0 BBITAJIKHU-
BaeT MSY U3
BOJIBI?

MCCINEOOBAHMUE-1. Kak nsmeHsieTcsa Bec Tena B XUOKoOCTU?

O06opynoBanue: TMHAMOMETP, COCYA C BOJOH, MIIACTHIIHH.

Xon uccnenoanus: 1. IlogsecuB Kycok miacTWIMHA K JUHAMOMETPY, U3MEPHTE €ro BEC.
3aHecuTe pe3ynbTar B padounii iuct. 2. I3MephTe Bec IIIaCTUIINHA, OITYCTHB €r0 MOJHOCTHIO
B BOJIy TakK, YTOObI OH HE KacaJICsl JHA COCY/ia. 3aHECUTE
pe3yabTar B pabounii nuct. 3. BeITanure miacTUIMH 13
Boibl. [Ipuas miactununy Gpopmy Iiapa, rmoBeChTe ero
K JIMHAMOMETPY W OIISITh, OMYCTHB IUIACTHIINH IIOJHO-
CTBIO B BOJy, H3MephTE ero Bec. OTMEThTE pe3yIbTaT B
pabouem sucre.

Oobcyaute pesyabrarbl: 1. KakoB Bec kycka miac-
TWJIMHA ¥ TIapa U3 TUIaCTHINHA B BO3AyXe?

2. KakoB Bec miacTWiMHA W Iapa W3 IUIACTHIMHA B
Bozme? Hackompko ymensmmics ux Bec B Boae? Ilo-
yemy? V35105KuTe CBOM TMIIOTE3HI.

3. Kak n3MeHusiIcs ypoBeHb BOJbI, KOT/Ia B HEE OKYHYIIH
miactunuH? C yeM cBs3aHO 3TO n3MeHenue? M3noxure
CBOM THUITOTE3EI.

Tesno, MOrpyKEHHOE B YKHIKOCTh, BRITAIKUBACTCS €10. BBITATKMBAIOIAs CHIIA,
JICUCTBYIOIIAsl HAa TEJIO, HAMPaBJIeHa MPOTHUB CHJIBI TSHKECTH. B 3TOM citydae o Teie
TOBOPHUTCS, YTO OHO MOTEPSIIO B BECE.

o Ha meno, noepysicentoe 8 sHcuoKkocms (uiu 2asz), Oelucmayem eblmaikusaouds
Cuna, pasnas 6ecy GblMECHEHHOU UM HCUOKOCMU (Ul 2a3a).
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cunou.

® Mo0ynb apxumed080ll Cuiibl pageH NPOU38eOeHU0 NIOMHOCIU HCUOKOCIU (UTU
2asa), yckopeuus c60000H020 NadeHust u 06vema noepy-

JICEHHOUL 8 JHCUOKOCMb (UNU 2A3) Yacmu meid.
Fy=pxgVy umu Fy= myg =Py

3neck F4 — apxumeodosa cuia, NEWCTBYIONIAs HA TEIIO,
MOTPYKEHHOE B KUAKOCTb, Px — INIOTHOCTD KUAKOCTH,
V, — 00BeM MOTPYKEHHOM YaCTH Tella B KUIKOCTD,

Mye = PocVn — MaCCa KUAKOCTH, BHITECHEHHOH 00bEMOM
MOTPY>KEHHON YacTu Tena, P, — BEC KUIKOCTHU, BBITE-

CHEHHOH 00BEMOM IOTPYKEHHOH JacTH Tela.

e Bec meija, nocpysiHCcenHnoco 6 AHCUOKOCMD UTU 2as,

YMmeHbluaemcs Ha 6eIUdUHy apxwwe()oeoﬁ CUibl.’
P=P 0— F A

OTa 3aKOHOMEPHOCTb, ONpEJIeIICHHAsT TPEBHETPEUECKUM YUCHBIM ApPXHMEIOM,
Ha3BaHa B €ro 4eCTh 3aKOHOM ApxuMmena. BrelTaikuparomas ke cuia, IEUCTBY-
fOIasi Ha TEJO, TIOTPY)KEHHOE B JKUIKOCTh (WM Ta3), HA3bIBACTCS apXumedosoll

Apxumen

(287-212 roxst 10 H.3.).
Hpesnerpeueckuii (Cumu-
s, Topont CHpaxy3bl)
y4eHbIH 1 nmxeHep. On
aBTOP MHOTOUYHCIIEHHBIX
MPOCTBIX MEXaHH3MOB.

3mecy P — Bec Tela B JKHIKOCTH, Py — Bec Tella B
Bakyyme (Bo3ayxe), £y — apXuMeioBa cuia.

anMEHeHMe NONY4HEeHHbIX 3HOHWHU
UCCIIEOOBAHUE-2. MpoBepum 3akoH Apxumeaa.

O0OopynoBaHue: TUHAMOMETpP, MEH3YPKa, IUIACTHIMH, HUTh, COCY/ CO CIMBHOH TpyOKOii,

TUTACTUKOBBIM CTaKaH, EPEeBSI3aHHbIH 110 KPal0 HUTBHIO.
Xon ucciaenoBaHns:

1. Ompenenurte Bec KycKa IDIACTHIIMHA, TPUKPEIIAB
€ro K ANHAMOMETPY, a TAKXKe ero 00beM, IIOMECTHB
KyCOK B MEH3YpKY. 3aluIINTe pe3yJbTaTbl B Tal-
JIMILLY.

2. HamomHute BOAOH COCYI OO YPOBHS CIMBHOU
TPYOKH ¥ TIOMECTHUTE IOJ TPYOKOH IUIACTHKOBBIHA
CTaKaH.

3. I[Morpy3ute B cOCyJl C BOJOW MOJHOCTHIO IJIACTH-
JIVH, TTOJIBEIICHHBIA K JHHAMOMETpY, H, OIPEIICIINB
€ro BeC B BOJIC, 3AIUIINTE B TAOIUILY.

4. Jnst onpe/ienieHus Beca BOJIbl, BHITECHEHHOM I11ac-

TUJIMHOM M BBITEKIICH B CTaKaH, PICHOJ'IL?;yﬁTC
JUHAMOMETP. Pe?)yJ'II)TaT 3aIlIMIIUTC B Ta6m/1uy.

5. Beruucaure APXUMENOBY CUITY U CPAaBHUTE €€ C BECOM BOJbI, BBITECHEHHOM TUIACTUIINHOM.

400

Bec mmactununa | O0bem Bec mac- Bec BoiTecHen- | Apxumenosa
B BO3/lyX€ IUTACTHIIMHA TUJIMHA B BOJIE | HOM BOJBI cua
Po= vV, = P= P, = Fa=psgVi=

Oo6cyaute pesyabTaThl: K KakoMy pe3ynbTaTy BBl NPUIUIM IPU CPABHEHUHU Beca BbITE-

CHCHHOH ITACTHUIMHOM BOJAbI U apXPIMCZ[OBOﬁ CHJIBI?
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Y10 Bbl Y3HANH

Ha Terno, morpy»xeHHOE B )KHJIKOCTH (MJIH Ta3), IeHCTBYET

__, paBHasi BeCcy BHITECHEHHOH )KUIKOCTH (MM ra3a), B KMIOYEBbLIE CNOBA

T€Ia. _ TEJa, MOrpyXCHHOTO B XUAKOCTH WJIM Tas, Bec

MEHBIIIAETCS Ha BEJINYNHY apXUMEIOBOM CHIIBI.
Y yap A O6bLem

peBseEpLE] SHIENR

OmnpenenuTe COOTBETCTBHE.

a. (hopMBI Tena

0. TUWIOTHOCTH TeJa

B. IVIOTHOCTH YKUJKOCTH

T. TIyOHHBI TOTPY)KEHUS
Tena

1. 00beMa TOTpyKEHHOH
YacTHu Tena

I. ApxumenoBa cuiia 3aBUCHUT OT:

II. ApxumenoBa cuiia He 3aBUCHUT OT:

YNPAXHEHUE - 11.

A)
B)
B)
)

)

ApxumenoBa cuna

I-ar
II-0,8, 1
I-a 0,1
II-3B, 1
I-8,1
II-a,0,1
I-6,1
II-a B, 1
I-6,B, T
Il-a, n

1. Apxeosoru Bo BpeMsi CBOMX HCCIICIOBAHUI HA Pa3MYHBIX MECTHOCTSIX TAKKE MU3MEPSLIIH
aTMoc(epHOE JaBJICHUE IPH INOMOLIM OapoMeTpa-aHepouaa M IOJIYYWIH JHarpaMmy,

NIPE/ICTaBICHHYIO Ha PUCYHKE.
a) Kakast MecTHOCTD BBIIIE YPOBHS MOPS M Ha CKOJIBKO?

6) Kakast MecTHOCTh HMKE YPOBHSI MOPSI M HA CKOJIBKO (a)?

@ p.vmprer.a

780

770 ]

760 —

750

740 |

730 ]

720 |

710
700

T HIOIV V gy

2. PTyTHBIIf MaHOMETp, IPEACTABICHHBINA Ha PUCYHKE, TOKA3BIBACT JABJICHHE ra3a B COCYe
N (6). Ha ckonbpko oTiHuacTces AaBJICHHE Ta3a B COCY/e OT atMochepHoro nasieHus (6)?

@ i (=]
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3. Omnpeienite Ha OCHOBAHUM NPEJ/ICTABICHHBIX JaHHBIX:
a) apXMMEJIOBY CHITY, ICHCTBYIONIYIO Ha TEJIO B BOJAE M APYTHX KHUIKOCTAX;
b) utoTHOCTH BOJBI M APYTHX KUAKOCTEH (B).

0

e “a

B soznyxe B sone B apyroii
WHIAKDCTH

4. Ha xakoif U3 Tpex CTalbHBIX [IIAPUKOB, IOTPY>KCHHBIX B BOJY, AICHCTBYCT HANOOJIbIIAS
apxumenoBa cuia (r)?

A |
_—
>+ o

5. Kak u3mensiercss apxuMeioBa cria, IeHCTBYIOIIAas Ha METAIUTHYSCKIH OpyCcOK B BOJE,
©CJIM TIEPEBECTH €T0 U3 BEPTUKAIHHOTO TOJIOKEHHSI B TOPU30HTAIBHOE (11)7

=i
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4.10. YCJIIOBUE MNMINABAHUA TEN:
NMIMABAHUE CYAOB, BO3AYXOIMNIABAHUE

CranbHOI TBO3/Ib, YIIaB B

Bo6sn3u CeBepHoro u JTroyiu, HarpeBas BO31yX B
FOxHOro0 momocos 3emiu B | aspocTarax, ¢ IErKOCTHIO
OKEaHCKHX BOJIaxX IJIABAIOT | | [I0JHUMAKOTCS B HEOO U

BOJY, Cpa3y TOHET, a TH-
raHTCKHE KOpaOJIy Iuia-

12020 SR (ORI D) ST TUTaHTCKHEC aﬁcﬁeprn, JICTAIOT Ha Pa3JIMYHbBIC
R HUMCHOIIUEC MACCY B ThICSYU paccTosiHuUS.

TOHH.
e [loyeMy ruranTckue e [louyemy aiicOepr He e YTO NogHUMAaET a’spocTar B
KOpalJiM, M3TOTOBJIEHHBIE  TOHET B OKEAHCKHX Bojax?  BO3IyX?
13 CTaly, I1aBas Mo e [ToueMy HEKOTOpEBIE TENA
BOJIaM MOpPEH U OKEaHOB, MOTYT IUIaBaTh B BOJE U JIETATh B
HE TOHYT? Bo3yxe?

MCCNEOOBAHMUE-1. Kak nameHsieTce Bec Tena B XUaKocTtu?
O06opynoBaHme: COCyJl C BOOH, KyCOK IUTAaCTHIINHA (2 IIT.).

Xoxa ucciaenoBanus: 1. V3roToBbTe U3 IUIACTIWIMHA IHAPUK U TOJIOKUTE €ro Ha
MOBEPXHOCTH BO/IBL. [IpociieinTe 3a Mpou30IIe M

SIBJICHUEM. l

2. VI3roTOBHMB JIOJIOYKY M3 BTOPOTO KyCKa IUIaCTHIINHA,

OITyCTHTE €€ Ha TIOBEPXHOCTH BOJBI. UTO MPH 3TOM 7 f LY 1
pou301LI0?

Oobcyante pesyabtarhl: 1. [ToueMmy miuacTHUIMHOBBIN .
[IAPUK TOHET B BOJIC, & MIACTHIMHOBAS JIOJIOYKA — HET,

TO €CTh IIaBaeT Ha ee nmoBepxHocTu? 2. Kakue cuiibl IeHCTBYIOT Ha IUTACTUIIMHOBBIN [IAPHK
1 1107104Ky? V31105)KUTE THUITOTE3BI.
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Curbl, IefCTBYIOIINE Ha
TEJIO BHYTPH JKHJIKOCTH.

lf.'

Ha Tteno B Boje ACHUCTBYIOT BE CHIIBL: CUAA MANCECTNU
(Fy) u apxumeoosa cuna (Fa). B 3aBUCIMOCTH OT COOT-
HOIIICHUST MEXKJy TUMH CHJIAMH TEJIO MOXET IUIaBaTh
WJIN TOHYTb:

1. Ecniu cuna TspKecTH, JeHCTBYTOMIas Ha Teo, OoJbIe
aApXUMEIOBOU CHUIIBI, TO TEJIO TOHET (a):
F> Fa.
Ecnu cpeaHss IJIOTHOCTh Tesa OoOJbll€ INIOTHOCTH
YKHJIKOCTH, TO OHO TOHET:
mig > pxgVe, Pr> Px.
2. Ecnu cuna TsokecTH, JecTBYyIOIast Ha TeJo, paBHA
apXMMEZO0BON CHJIE, TO TEIO HAXOIAWTCS B COCTOSHHUH
paBHOBECHS BHYTPH KUIKOCTH (0):
Fr=Fa.
Ecnu cpenHsii TIOTHOCTH Tena pPaBHA IUIOTHOCTH
KHUIKOCTH, TO OHO MOXET IUIaBaThb BHYTPH JTOH
KHMJKOCTH Ha IIPOU3BOJILHOM ITyOUHE:
Mg = pxgVr, Pr= Px.
3. Ecnu cuna tsbxecTH, AeiicTByolas Ha TeI0, MEHbIIe
apxuMenoBoi citbl (Fr < Fa), paBHOACHCTBYIOIIAS 3TUX
CHJI HaIpaBJeHA BBEpX, M TEJIO HAUYMHAET BCILIBIBATb.
IToka Temo HE MOCTHTHET CBOOOMNHOW TIOBEPXHOCTH
KHUJIKOCTH, BBITAJIKABAIOIIAs CHIa HE U3MeHseTcs. [lpu
JalbHEHIIEM IOJbEME BBITAJIKUBAIONIAS CHJIA HauyHET
YMEHBIIAThCS, U KOI/Ia OHA CTAaHET PAaBHON 110 MOJYJIO
CHJIE TSDKECTH, TEJIO0 OCTAHOBUTCSA M OyJeT IUIaBaTh Ha
MTOBEPXHOCTH XHUAKOCTH (B). BemueiBmee Temo Oyger,
TaKUM 00pa3oM, YacCTUYHO BBICTYIAaTh HaJ HOBEPX-
HOCTBIO JKUJIKOCTH.

O0BeM TOTpY’KEeHHOH 9acTH V), OyIeT TakoB, 4TO BeC
BBITECHCHHOW UM KUJIKOCTU OYJICT paBEH CUJIC TSHIKECTH
Tena:

PxgVn = mg.

Ecim CpeaHsiad IJIOTHOCTD TCJIa MCHBIIC IJIOTHOCTH KUJIKOCTH!

Pr < P> TO PV = pr V.

OTO M eCTh YCJIOBHE IIIaBaHMs CIUIONIHOTO TelNa Ha MOBEPXHOCTH YKHIKOCTH.
Hanpumep, riaBaroiiuii Ha MOBEPXHOCTH BOJIbI alicOepr, IIaBarolas Ha MOBEPX-

HOCTH PTYTHU CTAJIb U JP.

[InaBaromue mo pexam, MOpsIM, OKEaHaM KOpaOJIM M3TOTAaBIMBAIOTCS U3 MaTe-
pHANOB pa3IWYHON IUIOTHOCTH. Jlake mepeBo3s OONBIION TPy3, Cyla HE TOHYT.
[lonBomHAas yacTh KOpaOIis BBITECHSIET CTOJIBKO BOJBI, YTO BEC TOW BOJBI paBEH
BECy WJIM CHJIE TSHKECTH KOpaldIis ¢ TPY30M B BO3JIyXe.
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Bonousmerienne kopabiist — 0011ee KOJIMYECTBO BOJIbI, BRITSCHEHHO TOIBOJTHOM
4acThIO KOpITyca Kopabiis. B 3aBUCHMOCTH OT rpy3a KOpadis U MIIOTHOCTH MOPCKO
BOJBI B PA3JIMYHBIX MOPSX

BOJIOM3MEIIIEHHS CYJHA MO- (] FW (Fresh Water) — npec-
JKeT U3MeHATCs. DTo u3MeHe- '™ Hai Bosa

L] IS (India Summer) — B
HHME OTMEYAOTCS CIHELHalb- E e ————

HBIMU JIMHUSIMH B KOpIIyCe " neTom
KOpOJIsi, HA3bIBacMbIE BaTep- S (Summer) — Mopckast
TUHUSIMHA. Bamepnunus (Hu- BOZa, JICTOM

. W (Winter) — Mmopckast
Oepa. waterlinie — 1unusa 6o- 5

BOJa, 3UMOH

Obl) — IUHUS CONPUKOCHOBE- WNA (Winter Norrth
HUSl CIIOKOMHOH MOBEPXHO- Atlantic) — CesepHo-
CTH BOJBI C KOPITyCOM ILIa-

JlenoBuTHIA OKeaH,
BAKOLIEro cyaHa (I). 3UMO

3naete i BbI? [lJisi onpeienieHus TUIOTHOCTH JKHJIKOCTH HCIIOJIb3YeTCsl PUOOp, Ha3bl-
BacMbIll apeoMeTpoM (cM. «Xumusi», 7-it kiiacc). [lpuHimn paboTel apeoMeTpa OCHOBAH
Ha 3aKOHE ApxuMena. ApeoMeTp COCTOUT U3 CTEKJITHHOM TPyOKH, 3amastHHOM ¢ JBYX
KOHIIOB.

J

Monoko Cnupr 10040

1000
1000

TR ITE YT TR PRI TYRTTFAFRRTIRYRT

ApeomMeTp

Cypryu
CrHHIIOBAR
apodh

OIvH W3 KOHIOB TPYOKH HpelCcTaBisieT cOOOH IIApHK, 3alOJHEHHBIH IpOObI0 MM
pTyThIO. BepxHss y3kas 4acTb TpyOKM apeoMeTpa rpalyHupyeTcsi OTHOCHTEIBHO ILIOT-
HOCTH KHUAKOCTH (OOBIYHO BOJIBI). ApEOMETp MOMEINIAeTCsl B )KUIAKOCTh, INIOTHOCTh KO-
TOpOH HEOOXOJUMO M3MEPHUTh TaK, YTOOBI OH IIaBal B OTOH >kuakoctH. ITnoTHOCTH
HCCIIeyeMOil JKUAKOCTH OpeeIseTcs [0 AeJICHUsIM Ha LIKaje npudopa.
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Jnst «rmaBaHus (MoJieTa) BO3MYIIHBIX IIAPOB B BO3JYXE TaKKe HEOOXOIMMO,
4TOOBI apXuMenoBa cuia Oblia OoJbine cHitbl TshkecTH. C yBeIMYeHHEM BBICOTHI
I10JIETa BO3IYIIHBIX IIAPOB apXMUMEI0Ba CHUJIa YMEHBIIIACTCS, TAK KK YMEHBIIIACTCS
IUIOTHOCTh BO3/yXa. B mporuioM jyist TOro, 4To0bl BO3AYIIHBIH IIApP MTOIHSICS €IS
BBIIIIE, C TOHJOJIBI cOpachIBaiCsS Oaniacm (cneyuanvuulii epys). Takum oOpazom
YMEHBIIIATACh CHJIA TSHKECTH, JICHCTBYIOIIAS HA BO3IYIIHBIN miap.

Fi F,

MNpuMmeHeHHe NONYYEHHbIX 3HAHWN

MUCCINEOOBAHME-2. NMpoBepumM ycrnoBusi niiaBaHus Ternl.

O6opynoBanme: JepEBIHHBIN OPYCOK; aIFOMUHHUEBBII IWIMHAP; KycoueKk KapToders; 1Ba
J1a00paTOPHBIX CTAKAHA: OJIUH HATIOJIOBUHY 3aII0JHECH YHUCTON BOJIOH, IPYroi — COJICHOM.
Xoa ucciaenoBanms: 1. [TonaGmromaiiTe 3a MOBEACHHEM JTHUX TeJ B YHCTOM, a 3aTEM B

coJieHoit Bojie. 2. CpaBHHUTE CBOW HAOIIOACHHUS.
Bonaa Conenan soja
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O06cyauTe pe3yabTaThl:

1. Kakoe u3 ten YTOHYJIO, BCIUIBIJIO, & KaKO€ OCTaJIOCh B YHCTOM BOAC BO B3BCHICHHOM

cocrostann? [Touemy?

2. Kakoe u3 Ten yTOHYJIO, BCIUIBIIO, @ KAKOE OCTAJIOCh B COJICHOM BOAE BO B3BEIICHHOM

cocrostann? [Touemy?

Y70 BbI Y3HANH

Ecnu cuna TskecTH, NEHCTBYOIIAs HA Te-
710, OOJIbILIE APXUMEIIOBON CHJIBI, TO TEJIO
. Ecnu cuna tsxectu, IeHCTByOIIAs Ha
TEJ0, MEHBIIIE aPXUMEIOBON CHUIIbI, TO OHO
. Ecnu cuna tsbkectu, AeicTByromas Ha
TEJO, paBHA apXUMEJOBOU CUJIE, TO OHO
OCTaeTCs B COCTOSIHUU PaBHOBECUST .

NpesepeTre BHARHWSA

KMNIOYEBDIE CNOBA

BcnnbiBaeT Ha NOBEPXHOCTb XUAKOCTU
BHyTpu xuakocTtun

ToHeT B XXugKocTtu

1. ITouemMy M3roTOBJIEHHBIE N3 METAJLIA TSDKENO IPYKEHBIE Cy/la HE TOHYT B BOjiE?

2. B xakom ciydae map MOKeT JIeTaTh?

3. Y KaKoro M3 MpeICTaBICHHBIX TSI OMUHAKOBOTO 00BeMa INIOTHOCTE HanOombmas (11)?

=~ |

@

o

, =
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OBOBIIAIOIIME 3ATAHUS

1. Ha pucyHke npeacTaBiIeHbl BAPHAHTHI PACIIONIOKEHUS Ha cTolie Tpex kupnuueil. Kakoso
COOTHOUIEHHE MEX/y 3HAUCHMSAMH JABJICHHS, OKAa3bIBAEMOT0 KMPITMYaMH Ha ITOBEPXHOCTh

croja?

b p. p;

A)p1>p2=p3
B)pi=p2=ps
B) pi1>p2>ps
) p1=p2<ps
) p1 <p2<ps

2. 3as maccoit 0,7 Kr yJep>KUBaeT B paBHOBECHU TUTPa Ha THAPABINYECKOI MallIMHEe
H o

(g = 10—, wmaccel mopIIHeH W TpeHHe He yunuThiBatoTcs). KakoBa macca turpa?
KI'

A) 280 xr
B) 400 kr
B) 40 kr

I') 196 kxr
1) 490 xr

S,=T7ceM S,=028 M

3. Cronb Bo/bI OKa3bkiBaeT Ha JHO cocyra nasieHue 20 klla. Kakoe narienue okaxer Ha
JTHO cOCyJia CTOJIO PTYTH TAaKO# %e BBICOTHI (ps = 1 000;—;, Ppr = 13000 % g=1 0%)?
A)2600 kITa B)260k[la B)26«klla TI)65«klla M) 650 klla

4. Ha kaKkyro BBICOTY HaJl ypPOBHEM MOPsI HEOOXOANMO TOHSATHCS, YTOOBI 1aBICHHE
BO3/lyXa yMEHBIIMIOCH HA 45 MM pT.cT.?

A)12M B)450M B)4500M T)5400m J) 540 M

5. Xenesnprii map o6semMoM 1M° omymieH B Boy. Ha cKOJIBKO YMEHBIINTCS BEC IIapa B
Bone (ps=1000 <5, px= 7800 =5, g =10-2)?

A)78kH B)100kH B)780xH T)10xH )78 xH
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[MPOCTbIE MEXAHN3MBbI.
PABHOBECWE TEIJI

5.1. MNpocTble MexaHn3mbl. Pblvar

5.2. bnokn

5.3. HaknoHHas nnockocTb

5.4. «3onoToe npaBuno» MEXaHuKK.
KoadhpumumneHT nonesHoro oencrems
(KMAQ) HaknoHHOM NNOCKOCTH

5.5. PaBHoBecue Ten
» O6o0Lwatowme 3agaHus




5.1. NPOCTbIE MEXAHU3MbI. PbIYATI

JIroau 1 o0seryeHus cBoei TKEIon B

paboThl BCET/1a H3rOTaBINBAIIH Pa3Iny- Te1 ‘—;%1 |\
HBIC MEXaHM3MBbI, J0OUBAsICh BBIUTPHILIA B ' - ®8 /% a
CHIIE, CTPEMSICh MaJIbIMK YCHIHSAMH Y: hl 1 }ll
coBepmIaTh paboTy, TPEOYIONIYIO IIpHUMe- W

HeHus Ooapmioi criisl. K Takum Mexa-
HU3MaM OTHOCSTCS: pbruae (a), 6opom
xonooya (0), 6nok (B), eunm Apxumeoa
(T), THIpaBIUYECcKas MAITIHA U TIP.

DTH yCTpOICTBa, HA3BIBAEMBIC NPOCHIbIMU
MexXaHusMamy, WHOTJA JAl0T BBIUTPHIII B
CHJIe B HECKOJIBKO pa3.

» Kakue CIIC MPOCTBIC MEXAaHU3MBbI UCIIOJIBL3YHOTCS B 6I)ITy?
* KakumM criocodom MOJIY4a€TCs BBIMI'PBIII B CUJIC Y ITPOCTHIX MexaHnu3MoB? M3noxure
TUITIOTEC3HI.

NUCCINEOOBAHMUE-1. NMoyemy npu nomolum pbiyara Teno
nogHMmaeTcs ropasgo nerye?
O6opynoBanmue: nuHeiika (1 M), kKHUTa, OPYCOK, IMHAMOMET], HUTH.
Xoa uccaenosanus: 1. Onpenenys BeC KHUTH, 3alMIIUTE €ro B pabounii
quct. 2. M3rotoBbTe U3 Opycka u JIMHEWKH pbyar. [lomectute KHUTY Ha
pbruare Ommke K onope. Onpenenure CUly, HCOOXOIUMYIO Ul OAbEMA
KHUTH, OIyCKas PaBHOMEPHO IAMHAMOMETpP, NPHUKPEIJICHHBI K KOHILY
pblyara, Haubosiee ynajieHHOro ot ornopsl. 3. [oBropure onbIT emie aBa
pasa, 3aKperuisisi JUHAMOMETp B Toukax A u b ppruara.
Oobcyaute pesyabrarbl: 1. B xakom u3
ClTy4yaeB JUIsl MOJHATHS KHUT'H HCIOJB3Y-
ercst HamOombImas cuma? 2. JIeficTBys Ha
KaKy[0 U3 TOUEK, BbI ITOIHSUTH KHUTY C Hau-
Menbieii cmmon? Ilouemy? Wzmoxwure
THIIOTE3BI.

e |I1'|

* [Ipocmoii mexanusm — 3mo npocmoe yCmpoucmaeo, usMeHsowee Hanpasienue
Oeticmeus cunvl u darowee gvluepuiiy 6 cune. [IpocTbie MeXaHU3Mbl YCIIOBHO AEIISTCS
Ha J{BE TPYIIIbL:

1) mpocTbie MeXaHU3MBbI THIIA pbluded: pbluar, OJI0K, BOPOT KOJIOIA;
2) IpOCThIE MEXaHU3MbI THITA HAKIOHHOU HAOCKOCHU. HAKIIOHHAS TJIOCKOCTb,
BUHT, KJIVH.

* Poiuae — amo meepooe meino, epawaioujeecsi 6OKpy2 HeNOOBUICHOU ONOPLL.

* Kpamuaiiwee paccmosinue meacdy mouxou onopwl (mouxa O) u aunuei oeti-
cmeus cuivl, Hasvleaemcs niaewom cunsl. I1nedo cunsl o003Havaercs 6ykBoit / ().
PaBHOBEeCcHE MeXIy €ro Majol M OOJBIIONW CHJION yCTaHABIMBACTCS C TIOMOIIBIO
peryupoBanus (YMEHBIIICHUS WU YBEIHMUCHUS ) JUIMHBI IJIeUa CHIIBI ().

104



3| o
g1 F,—secrpyn
g o o
= [, —cuna neiicteus yenosexa
=5
51 1, —nnewo cwm F,
e
= [,— nnevo cunsr F,
. 5
=l L,
! 0
A T
L)
' F, Unopa Cuna aeiicTums

HENOBCKA

* be3 yuema geca puviuaea 0TI €20 pasHO8eCUst MOOYIU CUTL OOAICHBL ObIMb 0OPAMHO
NPONOPYUOHATIbHBL NIeHUaM IMUX CUL. DMO YCI08Ue PABHOBECUsL Pbita2d.
%:% wim Fi1l1=F> .

* Pvlyaz daem sbiugpuvli 8 cuiie 80 CMOJbKO PA3, 60 CKOILKO NIe40 NPUTOHCEHHOU CUTbL
yesoeexa boblle nieya Cuivl 0elcmaeus 2pysd.
[IpousBeneHne cuibl Ha €€ TUICYO Ha3BIBACTCS MOMEHMOM CUlbl U 0003HAYACTCS
OyxBo# M:

M=F-1.
Enunnna usmepenus momenTa cuiibl B CU HptoTOH-MeTp (1 H m):

[M]=[F]-[l]=1Hn.

VYciioBue paBHOBECHSI pblyara MOKHO 3alMcaTh Ye€pe3 MOMEHTHI CuJl Tak: M; = M.

MpumeHeHHe NONYYEHHbIX 3HAHWN

MUCCINEOOBAHMUE-2. NpoBepum ycrioBme paBHOBECUA pblyara.
O06opynoBanme: ppryar ¢ TOYKON OMOPHI B IIGHTPE, IITATUB, HAOOP TPY3UKOB, THHAMOMETD,
JIMHEHKA.

Xon uccaenoBanmsi: 1. 3akpenuB pbplyar Ha INTaTUBE, IOJBECHTE K KPIOYKY Ha IPaBOM
iede 1py3 B 4 H (6 mouke A). 2. Onpenenute cuity Bo3eHcTBUS (6 mouke B) ¢ IOMOIIBIO
JMHAMOMETpa, ITPHUKPEIJICHHOTO K KpPIOYKY MpPaBOro
TuIeYa phlyara, /10 MPUBEICHHS €ro B COCTOSIHUE T'OpHU-
30HTAJILHOTO paBHOBecHs. 3. M3MepuB COOTBETCTBYIO-
M CHJIaM IUIeYH, BBIYMCINTE cuily F, mpuBosIIyTo
phIYar B paBHOBECHE, M CPABHHUTE C MOKAa3aHUEM JMHA-
MOMETpa.

O6cynuTe pe3yabTaThl: Kakoil BRIMTPHIII B CHIIE TaeT
pbIYar ¢ TOYKOH OMOPEI B IIEHTpe?
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3HaeTe nu BbI? B 3aBHCHMOCTH OT TOYKH OMOPHI, PA3MEIICHHS TOYCK MCHCTBHSI
rpy3a U TOYKH CHIIBI, IPHIOKEHHON YEIIOBEKOM, IPYT OTHOCHTEIBHO IPyra phIluart
YCIIOBHO sieniatcs Ha Tpu Buja: peruar I, 11 u 111 Buga.

Baaw prasara Cxema ciun [MpocThic MeXaHnMbl

Privar | uia

Prgar 1l susa

Privar Il paaa

Y10 BbI Y3HANH

___ 9TO MPOCTOE YCTPOWCTBO, U3MEHSIOLIEE HaIpaBJICHUE
JNICWCTBHST CHJIBI M Jalolee . 9TO TBEPIOE TENO, Bpa- ﬁﬂl‘O‘-IEBbIE C/OBA
i . nevyo cunbl
afomeecs BOK| HEIOJIBYDKHOM  omnopbel.  Kparuaiiniee
Lot pyr 8 P . P MoMeHT munbl
paccTosiHHE OT TOYKH OIOPBI J0 JHHWUU JACHCTBHUS CHIIBI

Pbivar
Ha3pIBaCTCSI _ . [IpousBeneHne cuiasl Ha €€ IIJIEYO MpocToit MexaHWU3m
Ha3bIBACTCA __ . Bbivrpbiw B cune

NpeBepeIe
1. Kaxko#t popmyinoii BelpaxkaeTcst yCIIOBHE paBHOBECHS phryara’?

2. I1neyo cuibl, JEWCTBYIOIIEH HA PYYKy OTKpBIBAIKHU (/2), B 6 pa3 JUIMHHEE IUIe4a CHIIbI,
neiictBytomeil Ha Kkpbiuky (/). Kaxoi
BBIMIPBIINI B CHJIE JAET JTOT HPOCTOH
MexaHu3M? (a).

3. Pbryar, Ha KOTOPBII MOMEIIEH MBIILIO-
Hok BecoM 1 H u cion Becom 25000 H,
HaxonutTcs B paBHOBecuu (0). Ilmedo
CHIIBl pblUara, Ha KOTOpOE JeHCTByeT
cioH, paBHol0 M. KakoBa anmunHa ruieda
CHJIBI, HA KOTOPOE JACHCTBYET MBIIIOHOK?
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5.2. BJIOKUK

= A

6J10K. Bi1ok — OJIMH U3 OCHOBHBIX

i . ! | Vi AN i
qacTeu INoAbEMHOI'O MEXaHU3Ma e =3
5 BooE] )
KpaHa. { | — :
el ey L

OJIHUM U3 TUIIOB pblYara sBJIAeTCs A _:f S
¥
ol

o Uro Takoe 0:10k? [ToueMy B moIbeMHOM MEXaHU3ME KpaHa MCIIONB3YIOTCs Oioku? MHOT 12
YEJOBEK MPH MOMOIM CHUCTEMbI OJOKOB MOMKET C JIETKOCTHIO MOAHATH TSIKENbIA Ipy3
Maccoif B 5-6 pa3 60IbIe MacChl CaMOTo YeJIOBEKa.

© MO>XHO 71 JOOUTBHCS OOIBIIETO BRIUTPHIIIA B CHIIE TIPH IOMOIIH CHCTEMBI OJIOKOB?

UCCIIEOOBAHMUE-1. OaeT nu 6noOK BbIUrpbIw B cune?
OoopynoBanue: 010K, Tpy3uku BecoM 1H, nuramomerp,
HHTb, IITATHB.

Xon uccnenoBanus: 1. 3akpernuB OJOK Ha ITaTHBE, MPO-
MTyCTUTE HUTH uepe3 ero xkeno0. 2. [Togsecus k oqHOMY 13
KOHIIOB HUTU Tpy3 B 3H, IpH IOMOIIM IHMHAMOMETpA,
HPUKPEIUICHHOTO K CBOOOJHOMY KOHITy HUTH, PABHOMEPHO
HOAHUMHUTE IPy3 BBepX. OTMEThTE MOKA3aHUE JTUHAMOMET-
pa. 3. IloBTOpUTE ONBIT, M3MEHSISI HAIIPABICHUE JICHCTBUS
JIMHAMOMETpA, M KKl pa3 CHUMalTe ero rnokasaHue.
O6cynure pe3yabraThbl: 1. MiMeercst Jin BBIMTPHIII B CHIE
IIpU MoJJbeMe Tpy3a ¢ romolnsto 6ioka? Kak onpenenunu 3to? 2. VI3MeHsieTcst JIn MOJyIb
CHJIBI TIPY U3MEHEHHUHN HAPABJICHUS ICHCTBUSI CHITBI Ha CBOOOIHBIHN KoHel HUTH? [Touemy?

* Brok npedcmasisiem coootl KOLeco ¢ Jceiobom, umernujee ocb 8paueHus, npo-
X00AWYI0 Yepes e2o yeHmp.

[To sxeno0y OJ0Ka MPOITYCKAIOT BEPEBKY, TPOC HJIH 1IeTlb. BJIOKK OBIBAIOT JIBYX
BHOB: HENnoOBUMNCHBIL U NOO8UdNCHbIU. Henoosuoicnvim 610Kom Ha3BIBAIOT TaKOH
0JIOK, OCh KOTOPOTO TIPH TTOIBEME TPy3a HE ImepeMeriacTcs. Henoosuiichwlii 010K He
daem @vluUcpbIUA 6 CUle, HO MeHsem Hanpasienue oeticmeusi cuivl. [lpuHIUT
paboThl HEMOJBHIKHOTO OJIOKAa OCHOBAH HA YCIIOBHU PABHOBECHsS pblyara, MMEHO-
IEr0 paBHbIC MJICYH CUJI: TICUH CHJI PaBHBI PaIycy Koleca (a).

F, l
22T ] ,F=F,
F 12 T

Ocb noosudicno2o O10Ka TOJHUMAETCS W OIyCKAaeTCsl BMECTE C Ipy3oM (Bec
0JI0OKa HE YYHTHIBACTCS, TAK KAaK €ro BEC B CPaBHEHHUH C BECOM I'py3a oueHb mai). B
9TOM OJIOKE TUIEYO CHUIBI, JNCHCTBYIOIMICH Ha CBOOOTHBIM KOHEI] HUTH, B 2 pasa
Oosplie, 4eM IUICHO CHJIBI TSDKECTH, JeHcTBYyomied Ha rpy3. [lo sToil mpuumHe
MOJIBUKHBIN OJIOK JIaeT BBIUTPBILI CUJIe B JiBa pasa (0):

B 1 ro_1 F
2 =1=_ = ym F,==2
Bl 2r 2 2
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YV TOABMXHOTO OI10Ka IoaAbEMHAsA CuJia HallpaBJICHA BBCPX. YToOBl M3MEHHTD

HAarpaBJIeHHUE JISHCTBHS CHIIBI, & TAKKE TIOyYUTh BEIMTPHIII B CHJIE, YaCTO HA TIPAKTHUKE
BMECTE C TIOABIDKHBIM OJIOKOM HCIIONIB3YeTCsl HEMOJBIDKHBIA OJok. IIpocroit me-
XaHU3M, COCTOSIINI M3 CHCTEMbI HETOJIBH)KHOTO U TIOJIBUKHOTO OJIOKOB, HA3bIBACTCS
nonucnacmom. Ilonucnact, cocTosMMI U3 OTHOMN Mapbl OJIOKOB (11006UINCHO20 + Heno-
08U#CHO20) NTACT BBIMTPHIII B CHIIE B 2 pa3a, a COCTOSIINA U3 JBYX Map OJIOKOB (d8a

HeNnoOBUICHLIX + 08a NOOBUIICHBIX) TACT BHITPHILI B Criie B 4 pasa (B).

i = {
HEBIH OJI0K ||\‘

IMonppx-

Henonsra- 7 ks

HLT Dok

F,=600H

NpumeHeHHe NONYHEHHbIX 3HAHWH

UCCIIEOOBAHMUE-2. U3yyaem noaBWXHbIN GIOK.
OoopynoBanue: 6ok, Tpy3 1H, nnHamomeTp, HUTD,
IITATUB, JTUHEHKA.

Xox uccienoBanus: 1. 3akpenuTe TMHEHKY BEPTHKAIEHO
Ha mrratuBe. OIH KOHEIl HATH, TIPOITYCTHB Yepe3 jKenoo
0J10Ka, IPUKPETHITE K IITaTUBY, a IPYTOi CBOOOIHBIIN KO-
Hell HATH NPUBSDKUTE K JuHamomeTpy. 2. [loxecus k
Kprouky Osioka rpy3 B 1H, omycrute ero Ha OCHOBaHHUE
mrratuBa (T). 3. PaBHOMepHO NotHUMAs THHAMOMETP Bep-
THKAJILHO BBEPX, OJAHUMHTE TPY3 OT HOBEPXHOCTH OCHO-
BaHUs IITaTHBA Ha BBICOTY 10 cM 1 3anmimre B pabouem
JIUCTE TPU PE3YIIbTATA: @) NOKA3AHUE OUHAMOMEMPA,

6) nepemenyerue KOHYA HUMU, NPUKPENIEHHO20 K OUHAMO-
Mempy; ¢) 6blcOmy ROOHAMUSL 2py3a OM NOBEPXHOCMU
OCHOBAHUS UMAMUBA.

O6cynuTe pe3yabTatsl: 1. Ha kakyro BEICOTY nepeme-
CTHJINCH KOHEIl HUTH, IPUKPETUICHHBIH K THHAMOMETpY,
U Tpy3 npu ero noaseme? 2. B yeM Obul BBIMTPHINI U B
4eM IPOMIPHIL IPH HCIOIb30BAHUM IOABIKHOTO
Omoka?

HNesoitnoii

Girox

f=600H
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YTO BblI Y3HANH

_ TpeAcTaBIsieT coboil KoJieco ¢ jkeno0oM, UMerolee 0Ch

KMIOYEBLIE CNOBA

BpalmceHusd. I-je JAa€T BbIMIDbIIIA B CWIC, HO MCHICT nOHBM)KHbIﬁ G
HaIpaBJICHUC ,Z[CI/IC'I;BI/IH CUJIbl. _ JacT BLII/Il;‘pLI].H B CUIIC B HeﬂO.qBVI)KHbIﬁ 610K
JABa pasa. HpOCTOI/I MCXaHH3M, COCTOAIINH W3 CHCTCMBbI MonucnacTt
HEIIOABMKHOT'O M ITOABHXKHOTO 6JIOKOB, Ha3bIBACTCA __ . Briok

(NpeBEPELE BHAHAS

1. Jlng paBHOMEPHOT0 NOoAbEeMa Ipy3a HPH HOMOIIH ITOJBIXKHOTO 0JIOKa ObUTa IPUMEHEHA
cuia 640 H. Kakos Bec rpy3a? Ha kakyro BBICOTY TIOJJHUMETCSI CBOOO/IHBIN KOHEI HUTH,
NIPOITYIICHHBIN Yepe3 MOABIKHBIN OJIOK, IIPH ToAbeMe Irpy3a Ha SM?

2. B yeM npourphIil MpH UCTIOIB30BAHHUH TTOJIBHXKHOTO OJioka?

3. Jlaet Jiu BBIMTPBIII B CHIJIE HEMOABIKHBIN 010K? [Touemy?

4. JInst paBHOMEPHOTO 1T0/{beMa Ipy3a IPH MOMOIIN HEMOABHXHOTO 0JI0Ka OblTa
npuMeHeHa cuia B 640 H. Kakos Bec rpy3a?

YNPAXHEHUE - 12

1. Kaxo#i BemrpsInn B cuiie gaet npeacras- | 3. Temo maccoit 120 kr mpu momomu mo-
JICHHAs Ha PUCYHKE cucTemMa OI0KOB? JBIDKHOTO 0JIOKa paBHOMEPHO TIOIHSIIN Ha
BBICOTY SM. Ompenenure IepeMelIeHUE
CBOOOIHOTO KOHIIA HHATH U
MoJTyJb cuibl F' (g = 10H/ke).

2. Ha pucynke npezcTaBieH psraar BecoM P, | 4. HeBecomblil peryar moj 1eHCTBHEM ABYX
>

OHUMACMBIii 101 ieiicTBHeM bl F. Ka- | cwn F; = 15 Hu F, = 165 H Haxonutcst B

paBHOBecuu. OmnpenenuTe IUIEHO Majoi

CHJIBI, €CIIM TUICHO OOJBIICH CHIIBI PAaBHO

2M.

S
KOii 1in(poit 0003HaAYEHO IIe40 CHITbI F'?

el
e |
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5.3. HAKITOHHASA MJITIOCKOCTb

OdeHB YacTO MPH IMOABEME TSHKEITBIX Hcnons3oBanne
Tpy30B Ha HEOOJIBIITUE BEICOTHI KJUHA TIO3BOJISICT
HCTIOJIB3YCTCS HAKIOHHAS NIOCKOCHIb. C TIPUIIOKEHUEM
HEOOJIBIION
CHIIBI PACKOJIOTh
OoJIBIIIOE
[1OJIEHO.
¢ [ToueMy MOTHATHE TSDKEJIOTO Tpy3a Ha * [ToueMy mpu IOMOIITH KJIMHA MTOJICHO
MaJIyI0 BBICOTY I10 HAKJIOHHOH IJIOCKOCTU packaJibiBaeTcs Jierde?

bosee BBII'O/THO, YEM €I'0 HETIOCPEACT-
BCHHOC IIOJHATUC HA ITY KE BI)ICOTY?

MCCNEOOBAHUE-1. NMo4yemy nogHMMaTb TENO MO HAaKNMOHHOW MIIOCKOCTHN
nerye?
O0opyaoBaHue: TMHAMOMETp, TPHOOMETP C 3aKpEIJICHHBIM Ha Kparo 0JI0KOM, OpYCOK,
HA00p TPY3UKOB (Kadwcowvitl 6ecom 1H), ITaTUB, U3MEPUTEIIbHAS JICHTA, HUTh.
Xon unccnegosanusi: 1. Ilpukpenure
TprOOMETp K IUTATUBY TAK, YTOOBI I10-
Jy4YWi1ach  HAaKJIOHHAs  IUIOCKOCTb.
[MTonoxunTe OpycoK ¢ AByMs Ipy3HKaMHu
Ha OCHOBAaHHE HAKJIOHHOH IUIOCKOCTH.
2. [lepeknnyB HUTH yepe3 OJIOK HA TPH-
OomeTpe, MPUKPENUTE OJMH KOHEIl HHU-
TH K OpycKy, a Ipyroil K AMHAMOMETpY.
3. Onyckasi AuHaMoMeTp, OpPYCOK € Ipy-
3MKaMH 10 HAaKJIOHHOI IJIOCKOCTH PaB-
HOMEpHO TIOJIHUMUTE Ha OIpe/eiIcH-
HYI0 BbIcOTy 4. Ha ocHOBaHMM mnokasa-
HUSL JTUHAMOMETpPA OIPECIUTE CHITY
TATY F ¥ 3anmummre B paboveM JIucTe.
4. OmnpenenuB MOIyJb CHIbI TsDKecTH (F), NEWCTBYIOIEH Ha OpYCOK C rpy3ukamu (u3-
MepeHHbIll OUHamMoMmempom eec bpycka + gec epy3uxos 2H), OTMETbTE pe3ybTaT B pabouemM
JIHCTE.

)
@

O6cyauTe pe3yabTaThl: 1. B kKakoM U3 ciTydaeB Ha TeJO IHCTBYeT HAMMEHBINAS CHJIa: TIPH
PaBHOMEPHOM TO/IbEME BBEPX 110 HAKJIIOHHOMN MJIOCKOCTH MIIH MPU CKOJIB)KEHUU BHU3?

2. Kak M3MEHHUTCS pa3HOCTh B 3HAUCHUSAX CHJIBI TSTH U CHJIBI TSXKECTH, ACHCTBYOLIEH Ha
TEJI0, C YBEIMYEHHEM BBICOTHI HAKJIIOHHOMN MJIOCKOCTH?
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OpnHuM 13 Hanbosee pacpoCTPaHEHHBIX BUIOB MTPOCTHIX MEXaHU3MOB SIBIISICTCSI
HaKJIOHHAS TIJIOCKOCTb.

* Haxnounas niockocms — 5mo nA0CKOCmb, 00pasyiowds Onpeoeientulii Y2oi ¢
20pU3OHMANLHOT NIOCKOCHbIO.

AB — nnuna HakioHHOW miockoctu (/), a BC — ee B
BbIcoTa (/). Cuia, mpuMeHsieMasi TPy MoIbeMe Tella 110 F
HAKJIOHHOW IIJIOCKOCTH Ha OINPEJCICHHYI BBICOTY, I In

MEHBLIIE CUJIBI TSKECTH, IeHCTBYIOIIEH Ha Teo (0e3 yue-
Ta cuibl TpeHus). Takum 00pa3om, HaKIOHHAs IUIO- A
CKOCTb, TaKXe KaK M JPYTHe IPOCThIe MEXaHU3MBbI, TaeT
BBIUTPBINI B CHJIE.

® Haknonnas niockocms 0aem 8blucpbliil 8 Cljie 80 CIMOJIbLKO PA3, 80 CKOJILKO pa3
ONUHA HAKIOHHOU NIOCKOCMU DOIbULE ee 8bICOMbL.

h
nmm F=F; T

F,

l
h

NpumeHeHHe NONYYEHHbIX 3HAOHUH

MCCNEOOBAHUE-2.

Pemnre 3agaun:

1. Kakyro cuimy HeoOXOAMMO TPHIIOKATE K 60dke Maccoi 80 KT IIsI paBHOMEPHOTO €€ TI0-
J’beMa 110 HAKJIOHHOM TUTOCKOCTH JITMHOM 5 M Ha BbIcOTy 1 M? KakoB BBIMTPHIII B cHie
(TpeHue He yuuThiBath, g =10 H/ke)?

2. JIns paBHOMEPHOTO Io/IbeMa Tesa Maccoit 120 Kr 1mo HaKJIOHHOH IIOCKOCTH Ha BBICOTY
4 M npukiaaeatoT cuiry 600 H. Onpenenute aiMHy HaKJIOHHO#H TUIOCKOCTH (TPEHHE HE
yUuTHIBaTh, g =10 H/xe).

YTO BbI Y3HANH

__ 3TO INIOCKOCTH, 00pasyromias orpeaeIeHHbIH
YTOJI ¢ TOPU30HTAIBHON MII0CKOCThI0. HakmoHHas A A
IUIOCKOCTB JTa€T _ BO CTOJIBKO XK€ pa3, BO CKOJIBKO HaKIOHHASs NNOCKOCTL

pa3 __ GombIme ee BBICOTHI. BLIMrpbIW B cUne

KMIOYEBBIE CNOBA

MTREEERETE CBEM SR
1. Kakoii BEIUTPHIII B CHJIE JaeT HAKJIOHHASA IUIOCKOCTh? 2. Kakas n3 HaKJIOHHBIX
IUIOCKOCTEH TacT HauOOJbIINi BRIMTPHINT B cuite? [louemy?

g
(1] e e
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5.4. «<30J1OTOE MNMPABUITIO» MEXAHUKW. KOO®DOULIMEHT
NMONE3HOIO AEUCTBUA (KNA) HAKNOHHON NNOCKOCTU

BBuny Toro, 4ro nmpocThle MEXAHU3MBI JAIOT BBIMIPBIII B CHUIIE, TEJA JIErde IMOJAHUMATS,
HCHOIb3Ysl TaKue MeXxaHn3Mbl. OIHAKO MPOBEACHHBIE UCCIEN0BAHNS IOKA3bIBAIOT, YTO BO
CKOJIBKO pa3 3T MEXaHM3MBbl JAlOT BBIMIPHIII B CHJIE, BO CTOJIBKO K€ Pa3 ITOJydaeTcs
TIPOUTPHIII B PACCTOSHHUH.

e MOKHO 1T HAa OCHOBAHMH 3TOTO BBIBOJA CJIENIATh MPEAIOI0KEHHE, YTO TPOCThIE MeXa-
HH3MBI JJAlOT U BBIMTPHINI B paboTe?

MCCINEOOBAHME-1. [laeT nu BbiUrpbiw B paboTe NpPOCTON MeXaHU3M?

Teno Becom 1000 H mpu momomu peruara noj aeiicreuem cuiibl 200 H noaHsiock Ha BeICOTY
0,3 m. IIpu 5TOM TOUKa, HAa KOTOPYIO JAEHCTBYET pyKa, OIyCTHIach Ha 1,5 M (a).

Ornpenenure:

a) COBEPIICHHYIO pabOTy CHJIbI, ACHCTBYIOLIECH HA TEIO

0) COBEpIICHHYIO PaOOTY MO ICHCTBUEM CHIIBI PYKH

Pabora cuibl, neiicTByroIICH Ha TETIO Pabora, coBeprieHHas o1 ICHCTBHEM CIUTBI
pyku
Jlano:
F;=1000H F,=200H
s1=03m s>=1,5m
A—7? A,—7?
Dopmyia:

A1=F1S1 |A2=F2S2

Brruucnenue:
A1=.... | A2=...

O6cynute pe3yabTatsl: 1. Kakoit BeIurpsIm B cuiie nan peraar? 2. JlaeT 1 BRIUTPHINI B
pabote peraar? [Touemy?

N3 wuccnenoBaHusi CTajlo $CHO, UYTO JAXKE€ €CIM MPOCTOH MEXaHU3M JaeT
BBIMTPBIII B CHJIE, B pa0OTE BHIUTPHIIIA HET.

Hu 00un npocmoti mexanusm He daem gvluepbiuia 6 pabome. ITO yTBEPKICHUE
CIeMyeT W3 3aKOHA COXPAHCHUS DHEPTUHM W HA3BIBACTCS «30JIOTBIM IIPABUIIOM
MCXAaHUKMU.
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Bcerna sim codionaeres «30J10T0€ MPABHII0» MEeXaHUKHU?

CornacHo «30JI0TOMY TIPaBUIIY» MEXaHUKH, HAKJIOHHAs TUIOCKOCTh HE JIaeT BhI-
WTpHIIIA B paboTe TPU MOJBEME Tella Ha OIpeIeIeHHYI0 BhICOTYy. OIHAKO BO3HU-
Kalollasi BO BpeMsl IBWKCHUS 110 HAKIIOHHOW IJIOCKOCTH CHJIa TPEHHS 3Ty 3aKOHO-
MEpPHOCTH Hapymaer: paboTa, coBepliacMas TeJIOM MPH ABMKEHHUHU 10 HAKIOHHOH
TUIOCKOCTH, OOJIbIIIe PabOTHI, COBEPIIAEMOM 10 NePEeMENICHNI0 Tela BEPTHKAIBHO
BBEPX Ha TY JKE€ CaMYIO BBICOTY.

» Paboma, cosepuiaemas 6e3 npumeHeHuss npocmoco Mexanu3md, Ha3vl8aemcs
nonesnoit padomoii. Hanpumep, nosnesHast paboTa mpu mogeMe Tena Maccoi m Ha
BBICOTY /4 paBHA: Anones = Mgh.

* Paboma, cogepuiaemas npu nomMowu nPOCmo20 MexaHusmd, Hazvleaemcs no-
Holl padbomoii. Hanpumep, momHas paboTa Mpu paBHOMEPHOM ITOBEME TPy3a I10
HAKJIOHHOM TIJIOCKOCTH JUTHHOU / paBHA: Anom = F' 1 .

* Omuowienue noaesHol pabomvl K NOIHOU HA3bIEAEMCs Ko3(pduuuenmom
nONEe3H020 0elCMEUs NPOCHIO20 MEXAHUIMA.

B cokpamenHOM Bue KOO(QQHUIMEHT ITOJIE3HOTO JCHCTBUS 3aIMCHIBACTCS Kak
KIIJI, o6614H0 BBIpaXkaeTcs B mporenTax (%) n 0003HavaeTcs rpeyeckoil OyKBOM 1)
(ata):

Anone3

n= -100% .

TIOJIH
KIIJI moka3sIBacT, KaKyro 4acTh MOJTHOM pabOTHI COCTABIISACT MOJIe3Has paboTa.
ITomnas paboTa Bcerna OobIlie TOJIE3HONW paObOThI, TAaK KAaK YacTh IMOJHON pabOTHI

3aTpavyuBacTCA Ha IPEOJOJICHUEC CUJIBI TPECHUS.

anMeHeHHe NOoNYy4eHHbLIX 3HAHUH

MUCCIIEOOBAHMUE-2. Onpegenum Kl HaknoHHOM NNOCKOCTH.

O0OopynoBaHue: JTUHAMOMETP, TPHOOMETP € 3aKPEIUICHHBIM Ha Kpalo OJIOKOM, OpyCoK,
Ha0Op Ipy3uKOB (6ec kadxcoozo 1H), mTaTuB, UI3MEPUTEIIbHAS JICHTA, HUTH.

Xop ucciie0BaHus:

1. IoaroToBBTE HAKIOHHYIO IUIOCKOCTB, 3aKPEMHB TPUOOMETp Ha INTaTHBE (CM. HCCIe-
JIOBaHWE W3 MpeIbIAyIIero ypoka). Ot-
MeTbTe BHICOTY (h) n mmmHy (/) HaKIOH-
HOH IJIOCKOCTH B paboyeM JiucTe.

2. PacniosoxuB OpycOK y OCHOBaHUS Ha-
KJIOHHOH IJIOCKOCTH, MOJIOXKUTE HA HETO
JiBa rpy3uka. Onyckasi BHU3 TUHAMOMETP,
PaBHOMEpPHO MOJHUMHTE OPYCOK C TIpy-
3MKaMH 110 HAaKJIOHHOW TJIOCKOCTH Ha OI-
peneneHnyo BelcoTy A. Omnpenenure B
9TO BpeMsi CUITY TSTH F Ha OCHOBaHHH I10-
Ka3aHWs [MHAMOMETpa W 3alliIIUTe B
paboumnii TucCT.

3. OmpenenuB MOIYJTh CHIBI TSKECTH
(F), nercTByrOIMHA Ha OPYCOK C Ipy3H-
KaM# (UsmMepennvlli. OUHAMOMEMPOM Gec
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bpycka + eec epysuxos 2 H), otMeTbTe pe3ynpTar B pabodem jwmcte. 4. Berauciure KI1/]
HAKJIOHHOH IIOCKOCTH 10 (hopMyJIe

=7 100% = ZE% 100%.

O6cynute pesyabratsl: Kakos nporent KI1J] HakrorHOM tockoctu? Uto 310 3HAYUT?

mgh

YT0 BbI Y3HANH

Hu ogme mpocToit MexaHU3M He maeT . DTO

yTBepIK/IeHNHE caenyer 3 3akona coxpanenms  KJIFOYEBBIE CNIOBA

SHEpruu U HasbiBaeTcs . PaGora, coBepiua- E°"“a" pa6ora )

emas 6e3 MPUMEHEHHsS] MPOCTOTO MEXaHU3Ma, 2 L LT IS RS (B2 G
«3onoToe NpaBuIIo» MeXaHUKU

HasbiBaeTcs . PaGorta, coBepulaemas mpu

Mone3Has paboTa

TMMOMOIIH IMTPOCTOI0 MEXaHU3Ma, HA3bIBACTCA __ . BI:IVII'prLI.I B pa60Te

OTHONICHUE TIOJE3HOH paboOThl K IOJIHOW
HA3bIBACTCSl __ MPOCTOTO MEXaHU3Ma.

NpeBepse

1. Moxet nu KITJI mpocTtoro Mexann3ma ObITh paBHEIM eaunute? [Touemy?

2. Yro 3naunt yBemmunuts KIT/(?

3. IIpu paBHOMEPHOM TObEME Tpy3a Maccoil 15 kr auHamomeTp mokassiBaeT 40H. Jnnna
HaKJIOHHOH mtockocth 1,8 M, a ee Boicota 30 cM. Beruncnure KIIT/] HaKIIOHHOMN IJIOCKOCTH
(g = 10 H/xe).

YNPAXHEHUE - 13

1. Teno nogHUMAIOT MO HAKJIOHHOM IIIOCKOCTH, NAIOIIEH BHIMTPBIIL B cHIe 3 pa3a, Ha BEICOTY
60 cMm. OnpenenuTe AIMHY HAKJIOHHOH INIOCKOCTH (TPEHHE HE YUNUTHIBATS).

2. I'py3 Becom 600 H nopHuMaeTcsa mpu NOMOMM peryara. [Ipu 3ToM Touka MpUIIOKEHUS
cunbel B 200 H Ha JuiMHHOM miiede pelyara omyckaercs BHM3 Ha 3 M. Ha kakyro BeICOTY
MTOTHIMAETCS TPy3 (BeC pbIuara He YIUTBIBAaeTCs)?

3. Tpu rpy3a oIMHAKOBOH Macchl paBHOMEPHO MOJHUMAIOTCS MO HAKJIOHHOW IIIOCKOCTH.
KakoBO COOTHOIIEHHE MEXIy COBEPLICHHBIMH IIOJIC3HBIMH pPabOTaMH Ha HAKIOHHBIX
MJIOCKOCTAX (TPEHHUE HE YUYUTHIBATH)?

. ! 2h [ h . 4

1 2 3

h

4. PaBHOMEpHO MogHMMAsI TPy3 M0 HakJIOHHOH mtockoctu ¢ KITJL 80%, coBeprmnm padoty
B 500 Ix. Ompenenute Moje3Hyo padoTy.

5. Ompenenute cuiy TATH, ISUCTBYIONIYIO0 Ha Teno Maccoit 300 Kr, mpu moabeMe Mo Hak-
JIOHHO# TUIOCKOCTH JUIMHOM 9 M Ha BbicOTy 3 M (g = 10 H/k2).
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5.5. PABHOBECMUE TEJ

bakuHckas TeneBU3MOHHAS OalIHs U 3namennTas [Iu3anckas OamHs MOKOICHUS-
BBICOKHUI MOJbEMHBII KPaH UIPAIOT MU YJUBJISUIA JIFOJEH CBOUM HAKIIOHHBIM I10-
BaKHYIO POJIb B HAllIEH JKU3HHU. JIOKEHHUEM.

e [Jouemy
HaKJIOHHAsI
IMuzanckas OanrHs
HE OTPOKU/IBI-

* Kak o0OecrieunBaeTcsi yCTOHIHBOCTh BaeTCA?

Garren?

MUCCIIEOOBAHMUE-1. U3rotoBum «lMnsaHcKkyro GalwHO».
O6opynoBanne: TpuOOMETpP, TOHKHIA KAPTOH, CKOTY.

Xon ucciaenopanus: 1. MI3srotroBuB u3 kapToHa u ckoTtua «I1u-
3aHCKYIO OalHIo», pa3MecTuTe ee Ha TpuoOomerpe. 2. [Toxnu- ¢

Masi TpHOOMETp 3a OJMH M3 KOHIIOB, IOCTEIICHHO YBEIHYH-

Baiite ero HakioH. [Ipocnenure 3a MoIOKEHNEM «OAIIHI» U €€

OTIPOKH/IBIBAHHUEM.

O6cyauTe pe3yabTaThl: 1. B xakoMm u3 monokeHuil «OamrHs»

HaXOJWUTCSl B HamOoJyiee ycTOW4YnBOM mojokeHnn? 2. KakoBa IpHUYMHA ONPOKHUIBIBAHHS
«OamrHmy mpu omnpeneneHHoM HakinoHe? Ipeanmoxure rumoresy.

Y CToH4YMBOCTD TENA ONPENEIAETCS ABYMS BaXKHBIMH yCIIOBUSIMU:

1) eHTp THKECTH TeNa IOIKEH OBITh KaK MOKHO OJIMIKE PACTIONOKEH K IIOBEPXHOCTH
Semu;

2) mWIONIa/Ib OTOPHI TeJa JIOIKHA ObITh OONBLION. LIeHTp TsKECTH — 9TO TOuKa MpH-

JIOKEHHSI CHJIBI TSDKECTH. PaccMOTpUM MNpH3My, CHOCOOHYIO HAKJIOHSTHCS, C TOJIBE-
IIEHHBIM K €€ IIEHTPY TSDKECTH BEPTUKAIBHBIM OTBeCOM. OTBEC IMOKa3hIBAET BEPTH-
KaJIbHOE HaIpaBJIeHHEe JCHCTBUS CHIIBI TSDKECTH Ha Teno. lIpu mocreneHHOM HakiIoHe
NpPH3MBI B CTOPOHY OHa B MOMEHT BBIXOZA OTBECa 3a MPEAENbl IUIOMAAN OCHOBAHUS
OTIOPBI OTIPOKHUJIBIBACTCS ().
Takum o0pazoM, mero OnpoKUObLIBAEHC sl
mozo0da, Ko20d JuHUs 0eUCmEUs CUbL MAHCeC-
Mu 8bIX00UM 30 npedevl NIoWAdU €20 0CHO-
6anus. B TIONOXEHNH PaBHOBECUS PE3YJIbTH-
pyromast cuia, JeHCcTBYIoIas Ha TeJIo, paBHA
HYJIIO.
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Bunsi paBHoBecus.

CyIIecTBYIOT TpH BHJIa PABHOBECHS: YCMOUYUBOE, HEYCMOUYUBoe U Oe3pasiuy-
Hoe pagHogecluie.

* Ycmouuusoe pagrnosecue — 3mo cocmosanue meid, npu KOmopom meio, gvlée-
Oennoe U3 NOIOAHCeHUs: PABHOBECUsl, CAMONPOUZBOTILHO B038PAULAECS 8 NEPBOHA-
YanbHOE NONOMNCEHUE.

[TonoxeHue ycTOMYMBOTO PABHOBECHS TEJIa — 3TO COCTOSIHHE Tela, o0agaroniee
HAaUMCHBIIUM (MHHUMAJIbHBIM) YPOBHEM MOTCHIIMAILHOW 3Hepruu. J[is BeIBOIA
TeJa U3 ATOTO COCTOSHUS HEOOXOIMMO COOOIIUTH TENTY JOTIOJTHUTEIHHO IMOTSHIIN-
ATBHYIO YHEPTHIO.

[ToaromMy JTaHHOE TENO, BHIBEIICHHOE M3 COCTOSIHHS YCTOMYUBOTO PaBHOBECHSI,
OTJIaB JIMIITHIOKO SHEPTHIO, CAMOIIPOU3BOJIHHO BO3BpAIAeTCSd B COCTOSHHUE MHUHU-
MaJbHOW MOTEHITHATBHON dHEPTUH (0).

* Heycmotiuugoe pasrosecue — 5mo cocmosHue meid, npu KOmopom mejo, blee-
OeHHOe U3 NOTOJCEHUsL PABHOBECUS], HE 8036PAUACHICS CAMONPOU3BOTLHO 8 NEPEOHA-
4anNbHOE NONOJICEHUE.

B ciygae ke ecim moTeHIMAIbHAS YHEPTHA TeJla BhIIIE YPOBHSI MUHUMAIbHON
MOTEHIIUAIIBHON JHEPTHUH, TO TEJNO, BBIBEJCHHOE M3 COCTOSIHUS HEYCTOHYHUBOTO
paBHOBecCHs, CTapasiCh MPUHATH YPOBEHh MUHUMAIFHOW MOTEHIIMATEHOW YHEPTHH,
CaMOIIPOM3BOJIHLHO HE BO3BPAIIAETCS B IIEPBOHAYAIBHOE COCTOSHUE (B).

» bespasznuunoe pasnogecue — 23mo cocmosAuue meid, Npu KOMOPOM OHO CO-
Xpamusiem pasrogecue 8 npou3eoIbHOM nonodceruu. Teno, Haxoasmeecs: B JaHHOM
paBHOBECHH, MMEET MHUHUMAIIBHYIO MOTEHIHAIBHYIO SHEPTHIO B IMPOU3BOIHHOM
MoJIOKEeHUH (T).

e

E,..=mgh E,.=mgh

MpumeHeHHe NonNy4YeHHbIX 3HOHUH

UCCIJIEOOBAHMUE-2. Onpepenvm LeHTP TSXKeCTU Tena.

O0opynoBaHue: Tpou3BoIbHAS (GUTYpa, BRIpE3aHHAs U3 KapTOHA; OTBEC; HITATUB.

Xoj1 HccIeI0BAHUSA:

1. TloaBecwre urypy 3a Npor3BOJIBHYIO TOUKY, HAIPHUMED, TOUKY A U K 3TOH TOUKE 3aKpEIUTe
OTBEC.
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2. Ilpouepture KapaHAAIIOM MPSIMYIO JIMHUIO 10 (HUTIype BIOJIb :
oTBeca. —
3. ToxsecbTe (Urypy HECKOJBKO pa3, 3aKpeluB €€ B PasiIM4HBIX R | B
TOYKAX, ¥ KOKABIA pa3 IpOYepTUTE JINHUH BJIOJIb OTBECA. /L
4. Ot™MetsTe TOUKy (mouxa O) TiepecedeHusl MOTyYCHHBIX JIMHAN U Jé U

MOMeCTHTE (PUTYPY B 3TOI TOUKE HA 3a0CTPEHHBIN KOHEI] KapaHIallla. L““-h_._,___l
Oocynure pe3yabstaThl: [louemy ¢urypa, Bucsmas B Touke O Ha

3a0CTPEHHOM KOHYMKE KapaHjalua, ocTaetcsi B paBHoBecuu? Kax

Ha3bIBAETCA 3T TOYKA? & i
Y70 BbI Y3HANH

_ 9TO TOYKA NPHIOKCHUS ACHCTBUSA CHIIBI TSKECTH. KNIOYEBBLIE CNOBA
Teno onpoxkuAbIBaETCS, KOrJa NPOJOJIKEHUE JIeH- Mnowaab onopskl

CTBUS CHJIBI TSDKECTH BBIXOIMT 3@ MPEENbl . YcToiunBoe paBHoBecue
__ —3TO COCTOSIHKE, B KOTOPOM TeJI0, BhIBeZIeHHOe 13 LIeHTp TaxecTu

MOJIO’KEHUSI PAaBHOBECHS, CaMOIPOU3BOJIBHO BO3Bpa- 593Pa3{|““"|09 paBHoBecue
IIAEeTCsl B IEPBOHAYAIBLHOE MOJIOKEHHE. HeycToitumsoe pasHoBecue

__ — 9TO COCTOSIHHE, B KOTOPOM TEJ0, Oy yuH BbIBE-

JICHHBIM W3 TIOJIOKEHUS] PAaBHOBECHUS, HE BO3BPAILAETCS CaMOIPOM3BOJIBHO B MEPBOHA-
YaJIbHOE MOJ0KEHUE.

__ 3TO COCTOSIHHE, B KOTOPOM TEJIO COXPAHSIET PABHOBECHE B ITPOU3BOJIILHOM ITOJIOKEHHH.

(NpEBEPBIE BHAHAS

1. Kaxkoe u3 Ten HaXOJUTCA B 6e3paSJIPI‘IHOM paBHOBeCI/II/I?

"

-
TN
- 2
d -
-
-
-
-
-

= %
’ mg mg mg

Jluneiika c uentpom lapuk Ha [Tapuk Ha moaBece
BpalCHUs TOPU30HTAJIbHOU
IJIOCKOCTH

2. Kaxoif u3 JOMOB HE OIPOKMHETCS BO BPEMsI OITONI3HSA?
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OBOBILIAIOIIWE 3ATAHUSA
1=2m

1. HeBecoMerit peryar, mpecTaBICHHBIA Ha
pHCYHKe, oA AeicTBueM cun Fi=40 Hu '
F>=60 H Hax0auTCs B PABHOBECHH. Fy ‘

Ormpeaenure TIeUO CHIIHI /).
A)10m B)15m B)3m IN4m [)6M™

=

2. I'py3 paBHOMEpHO MOJIHUMAETCS IPU TOMOIIN

HEMOABMKHOTO OJI0Ka moJ AeHcTBUEM cuibl F = 620 H,

oOpasyromeit yroa 30° ¢ BepTukanbto. OnpeenuTe Maccy

rpys3a (TpeHHe He yUUThIBaTh, g = / OC%). F=620H
A)31kr B)124xr B)62xr I)620xr J)310«kr 300

3. K kako#i Touke HeBeCOMOTO pbI4ara HeoOX0IUMO TIOJIBECUTH I'py3 K Maccoli m,
YTOOBI PhIYAr HAXOWICS B TOPH30HTAIIEHOM PaBHOBECHUH (PACCTOSHUS MEKIY

NIEJICHUSIMU OJTMHAKOBEIC)?
A) 1l b)2 B3 D)4 )5

4. Ilpn paBHOMEpPHOM NOJBEME Tpy3a Maccoi 1,5 Kr TuHaMOMETp NoKa3bIBaeT 4H.
Boranciaure KIIJI Hak10HHOM INIOCKOCTH.
A)60%  b)62,5% B)80% I)85% M) 82,5%
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MEXAHUYECKUWE
KOJIEBAHUA N BOJIHbI

6.1. KonebaTtenbHoe OBMXEHME.
MexaHunyeckune konebaHus

6.2. Pnsmnyeckne BeNNYNHbLI,
XapakTtepuaytoime konebartenobHoe
OBUXeHne

6.3. BonHa. MexaHun4eckue BOJSHbI

6.4. Buaobl MexaHn4eckux BOSIH.
dusnyeckmne BENNUYMHBI,
XapaKkTepuaytoLime BOSHy

6.5. 3ByKOBblE BOSHbI

6.6. CkopoCTb 3ByKa. IX0

6.7. BonHbl, He BOCNpHUMaeMble
yerioBeyeckmm cnyxom. Cencmumyeckme
BOJHBbI
» Obo0bLatoLme 3agaHus




6.1. KONEBATEJIbHOE ABWXEHUE. MEXAHUNYECKUE KOJIEBAHUA

Mpu nonaganum
asToMobHIg B Ay
€ro Ky3o08
PACKAMHBACTCA.

MasTunk 4acoB aBHracTcH Mrna s weeiinod mammae
BAPABO W BICBO. MEPCMEILACTCA BRCPX=-BHHT.

e UeM OTIIMYAIOTCS 9TO JIBU)KEHHE M BUOPAIMM OT MEXaHMUYECKUX JBMKCHUM, M3y4aeMbIX
panee?

e [ToueMy BO3HHMKAIOT TaKue JBIKCHUS M packaunBaHus? Hackoibko BaXKHO yYUTBIBATh UX
B OBITY U TeXHUKE?

OmHO U3 €XEeTHEBHO HAOIIOMAEMBIX B KU3HU SIBICHUN — Koiebanue.

* Konebanue — smo nosmopeHnue 6 meuenue spemeru Kako2o-iubo npoyecca. Io
(bu3nUecKol MPUPOJIE MOBTOPSIOIIUECS MPOIIECCHI OBIBAIOT pa3auyHbIMu. OHUM U3
HHUX SABIISIIOTCS MeXaHu4eckue Koneoanus.

Yr1o Takoe MexaHHuYecKue KoJieoanusa? Mexanuueckue Konebanus — 3mo no-
BMOPAIOWULICS NPOYECC B0 BPEMS MEXAHUYECKO20 08udiceHus. Bo BpeMs TaKuX Mpo-
[ECCOB TPOUCXOJUT TMOBTOPCHUEC W3MCHCHHS 3HAYCHUN BEIUYMH, XapaKTepH-
3YIOIIMX MEXaHUYECKOE JBMIKEHUE, — CMEIICHUE, CKOPOCTh, YCKOPEHUE U JAPYTUe
MEXaHWYEeCKHe KojeOaHusi B KJIacce MOXHO HAOJIOJaTh MPH IMOMOIIM KojeOa-
TENLHOU CHUCTEMBI, Ha3bIBACMOM Masimuuxom. VI3 Takux cUcTeM HanboJee MpoCThI-
MU SIBJISIFOTCSI PYAHCUHHBILL U HUMEBOU MASIMHUKUL.

KoJsedaTeJbHBIE CHCTEMBI

e [IpyKuHHBIH MasiTHUK — 3TO yIIpyTas * HuTeBoii MasiTHUK — 5TO HUTh
HPY’KHHA C HOJBEIIEHHBIM Ha HEl rPy30M. C TIOJBEIICHHLIM Ha HEHM IPy30M.

[pyKuHHBIIT Huresoii i
MasTHUK MasTHUK i
11 ;
e Lo
e
\9"
—
—————1 —————1
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OO01me cBOiicTBAa MAITHUKOB.

1. V MasTHUKA UMEETCs MOJ0KEHHE YCTOWYMBOTO PABHOBECHSA. DTO MOJIOKEHHUE
o0o3nauaercst OykBoit O.

2. IIpu BbIBOJE MasiTHUKA U3 TTOJIOKECHHS YCTOMUMBOIO PABHOBECHUS BO3HUKAET CHJIA,
BO3BPAIIAIOLIAS €r0 B 3TO MOJIOKCHUE. ¥V HUME8020 MAAMHUKA — IO Pe3yIbmupy-
10Was CUNA Cuil MAxicecmu u Hamsaxcenusi Humu (B), a Y NPYHCUHHO20 MAAMHUKA —
pesyrvmupylowas cuna cuil ynpyeocmu u msicecmu (I).

3. B pe3ynbraTe WHEPUHH MasTHUK, BEPHYBIINCH B TMOJ0KEHUE PAaBHOBECHS, IIPO-
J0JDKAeT cBoe KojebarenbHoe ABMkeHrne. OJJHaKO COMPOTHUBICHHUE BO3AyXa ABIISACT-
sl IPUYMHOM MOCTETIEHHOT 0 3aTyXaHHsI KOJIeOAaTEIbHOTO IBUKEHUSI.

mg

Jiis Goriee TOYHOrO UCCIICAOBAHUSI MEXAaHHMUYECKUX KOJIeOaHUH MCIONb3yeTCs Uie-
aibHast MOJIEITb (B PEaIbHOCTH HE CYIIECTBYIOMIAS ) — MAMeMamuiecKull Masmuux *.

*MaTteMaTH4eCcKUi MaATHUK — 3TO MaTepUallbHas TOUKA, TIOABCIICHHAS HA HEPACTS-
JKUMOM ¥ HEBECOMOM HHUTH.

MCCNEOOBAHUE-1.

3HaKoMUMCS C NPYKUHHBIM MasTHUKOM.

OdbopynoBanue: npyxuna, rpy3 maccod 100 r, wraTus.

Xon uccner0BaHuA:

1. OaMH 13 KOHLIOB NPY>KHHBI 3aKPEIUTe Ha IITATHBE, a K APYrOMY ITOJBECHTE IPY3.

2. Habmopaiite 3a BO3HUKAIOLIMM IIPOLIECCOM, CMECTHB I'py3 BHH3 U OTILYCTHB €TO.
O06cyauTe pe3yabTaThl:

1. TTox ne¥icTBHEM KaKuX CHJI BOSHHMKAIOT KOJNEOAHMS B MPYKUHHOM MasTHHKe? 3apucynTe
CXeMy MasTHHKA B pabouylo TETpaab M IMOKAXKUTE BEKTOPHI CHJI, BOSHUKAIOIIUX BO BpeMs
KOJICOaHHH.

2. Moaysib Kakoi CHJIbI YBEIMYHMBACTCS TIPH CXKATHHM U PACTSHDKEHMU TIPYKHMHBI, 2 MOZYJIb
KaKOM CHJIBI OCTAEeTCsl HEM3MEHHBIM?

3. Uro sBysieTcst IPUYUHOM OCTAaHOBKH KOJICOATEIBHOTO JIBU)KEHHS MasiTHUKA?
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3Haere J1u BbI?

BriepBble MasTHHKOBBIE Yachl HM3TOTOBIII
royraHAckui yaenHsli X. [oiirenc B 1656
romy.

Xpuctuan I'oiirenc (1629-1695)
rOJUTAH/ICKUIT (PU3UK, MATEMaTHK U aCTPO-
HoM. ChopmynupoBanHas uM B 1673 roxy
TeopHs KoJeOaHuii ChIrpana BayKHYIO POJIb
B OTKPBITHU CBOHCTB CBETOBBIX BOJIH.

Cxem I

MassTHUKOBLIX

A
qgacqi I

anMeHeHHe NONY4YeHHbLIX 3HAHHUU

UCCNEOOBAHME-2. iBMxeHUue HUTEeBOro MasiTHMKa.

O6opynoBaHue: MIApUK JUAMETPOM 25 MM, MOJIBEHICHHBIH HA HUTU JJIMHOM 35—40 cwMm,
HITaTHB.

Xoa uccieq0BaHms:

1. 3akpenure HUTH C IIAPUKOM Ha IITAaTHBE.

2. HabimonaiiTe 3a KoeOaHUSIMU MAasTHUKA, BBIBE/IS IIAPUK M3 MOJOXKCHHS PAaBHOBECHS M
OTIIyCTUB €rO0.

O06cyauTe pe3yabTaThl:

1. TTox ne#icTBHEM KaKHUX CHJI BOSHUKAIOT KOJIEOAHHS HUTEBOTO MasTHUKA? 3apUCYHTE CXeMy
MasiTHUKA B pa60t1y}o TETpAAb U MOKAXKUTEC BEKTOPHI CUJI, BOSHUKAIOIINX BO BPEMS KOJIC-
OaHwmii.

2. Yo siBisieTcsl IPUYMHOM 3aTyXaHusl KoJieOaHUH MasiTHUKA?

Y70 BbI Y3HANH

___ OTO IOBTOPCHUEC KaKoro-iuoo nmponecca ¢ TCHCHUEM

KMIOYEBLIE CNOBA

BPEMEHM. _ 3TO TPOLECC, COCTOSIIIMNA W3 TOBTOPSIO- MpYXAHHLIN MaATHUK
IIErocsi BO BPEMEHHM MEXaHHYECKOro JBIDKeHWs. [l o o ——
HaOJTIOICHUS ATUX KOJIEOAHUH UCIIONB3YIOTCS W . MexaHuueckue konebaHus

HuteBown MasiTHUK

MPeEEEETe SO

1. Yem oTnmuaroTcsi KojeOarelibHbIe JBIKEHUS! OT JPYTMX BHIOB MEXaHHUYECKOTO J[BH-
KEHUS?

2. Yro 3acraBisier KoiebaTbCs B BEPTHKAJIBHOM HAIpaBICHUU TPY3, IMOJBELICHHBI Ha
NIPY>KUHE, €CJIU €€ MOTSHYTh BHU3 U OTITyCTUTb?

3. TloueMy MasiTHHMK, BBIBEJIICHHBIA M3 IOJOXKEHHS DPAaBHOBECHS, NPOXOJS 4epe3 TOUKY
paBHOBECHSI, IPOJIOJDKAET CBOE JBHKEHHE?

4. Omnpenenure, Kakue JABWKEHHS W3 HIKEHNEPEUUCICHHBIX SIBISIOTCS KOJICOATEIbHBIMU:
mrpadHOi ymap ¢yrOoiucTa, KauaHHE aBTOMOOWIIS Ha peccopax, MPBDKKU akpodaTta Ha
Garyre (Ynpyroi ceTke), B3Maxu KpbliIbeB 6a00UKH, BUOpanus CTpyH.
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6.2. PUSUNYECKUE BEJIUYNHDBI, XAPAKTEPU3YIOLLUE
KOJNIEBATEJIbHOE ABUWXEHWUE

HekoTopble MasTHUKH COBEPIIAIOT BOKPYT TOYKH PABHOBECHUS OBICTPBIC MM MEJICHHBIE
KoJsieOaTeabHbIE IBUKEHHUS.

* Y10 3HAUUT 6LICTpO€ NI MECAJICHHOC KoJiebaHre MasTHHKA?
* [1o xakum XapaKTCPUCTUKAM MOXKHO pa3jiniaTb MEXaHUYICCKHUC KoJiebaTeIbHbIC ):[BI/I)KCHI/IH?

[Ipu xomebaHUAX, TakKe KaK U TPH APYTHX MEXAHWUECKHUX JBIKCHHSIX, CYIIE-
CTBYIOT (pM3HUECKHE BEIIMYMHBI, XapAKTEPU3YIONIUE UX. DTH BEJIMUUHBI: CMCIICHUE
MasiTHUKA, aMIUTUTY1a KOJIeOaHHid, TIeproJT KoJIeOaHU! U 4acToTa KoJieOaHui.

Yto 3HAYMT cMemeHne MasTHuUka? Cumewenue MAAmMHUKA — MO Onpeoe-
JIeHHOe pacCmosiHue, Ha KOMOpoe OH OMKIOHAEHICSL OM NOJIOHCEHUS PABHOBECUSL.

Yto Takoe amMmimuTyaa kKoJsedanusi? BriBeds
MAasITHHK U3 [OJIOXKCHNS PABHOBECHSL, 3/ICPXKHUM €T0, (@) ?
Harmpumep, B Touke 1. CBOOOIHO OTITYCTHB MasTHHK, £
MIpUBEIEM €r0 B ABIKCHHE. B 3TO Bpems MasTHHK, / \
coBepIIasi IBUKEHNE B TIPABYIO CTOPOHY, yIAISISICh ; \
OT TOYKH PaBHOBECHS, IIOIANACT B OIPEACICHHYIO !/ \
TOYKY 2 U TaM Ha MTHOBCHHE OCTaHABIMBACTCS, a / \
3aTeM, U3MEHHB HaIIPaBIICHUE, IBUKETCS BICBO (). i \

Takum 06pazom, MasTHHK COBEpIIIaeT KOJIeOaHus -{ "'
MEXIY ABYMS TOUKAMH, PACIOIIOKCHHBIMU Ha HaU- . el
0OJIBIIIEM YTAICHUU OT TOYKH PAaBHOBECHSI. ; @

Amnaumyoda konebanus — 3mo Haubonvuiee (MaK- o 2
CUMAIbHOE) pACCMOsiHUe, HA KOMOopoe YOdjisemcs -
MAAMHUK OM NOJOHCEHUSA PABHOBECUL.

CwMmeleHre MasiTHUKA U3 OJJHOTO KPaHero mojoKeHus B Jpyroe KpaHee moso-
JKEHHE B OTTyJla 00paTHO, B MPebIAyIIee KpaiiHee MoI0KeHNe, Ha3bIBACTCS HOTHbIM
Koebanuem.

Awmrutyna 0603Ha4aeTcsi OyKBOU A, HITH X, CIUHUIIA €€ U3MEPEHUS B CHCTEME
CU — memp:

[A] = [xn] = In.

Ilepuoa xonedanmid. [lepuood xorebanuil — 3mo epems, 3ampaveHHoe Ha 0OHO
noanoe xonebanue. llepnon xonebanuii o6o3Havaercst OykBoi 7, U eIMHUIIA U3Me-
penus B cucteme CU — cexynoa:

[T] =1c.

Ecnu 3a onpeienieHHBIN MPOMEXKYTOK BPEMEHH ¢ MasiTHUK coBepiuaeT N xojeOa-

HUMH, TO IIepHo KoJeOaHH OIpeensieTcs CleaAyoImUM 00pa3oM:

T=-— .
N
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MUCCIIEOOBAHMUE-1. OnpegeneHne nepuopa konebaHums.
O0opynoBaHue: HUTEBOI MasTHUK (0), CEKyHIOMEp.
Xoa uccaeToBaHusA:

1. CMecTHB MasTHUK B CTOPOHY OT TOYKH pPaBHOBECHS
Ha 4 cM, yIOep)KHM €ro B 3TOM IIOJIOKEHUH (pac-
CTOSIHUE OTIPEICIINTE JIMHEHKOM).

2. OTHyCTHB IIApHK, OTHOBPEMEHHO 3aCEKUTE CEKYyH-
Jomep. OTMeThTe BpeMmsl, 3aTpadeHHOE MasiTHUKOM Ha
OJIHO ITOJIHOE KoJiebaHue.

3. M3MeHss aMIUTUTYIy U YHUCIIO MOJHBIX KOJICOaHMH,
BBIYMCINTE Tiepuo) Kosiebanuid. Mcmonb3yst 1mo-
JIy4eHHbIC pe3yJIbTaThbl, 3all0JHUTE TabiauIly B pado-

YeM JIHCTE. A D N
Homep | Ammumtyza | Yumcio momHbIX Bpewms, 3aTpauennoe Ha oqHo | Ilepuon
onbITa (cm) KoJeOaHuit MoJIHOE KosiebaHue (C) Kosebanuii (¢)
4
2 2 2
3 5 3

O6cynute pesyasTathl: 1. Kakoit hopmymoit onpenensercs neprox konedanuii? 2. UTo BB
OTKPBUIA JJIA ce6;1 Ipy aHAJIN3€ BCJINYUH, BBIYUCIICHHBIX JJIA II€pUoaa KOJ'[e6aHPII71 HHUTCBOTO
MasATHHKA, IIPU UBMCHCHHUU aMIUIMTY bl 1 YHCJIa TTOJIHBIX KOHeGaHHﬁ?

Yacrora kosaedanmii. Yacmoma xonebanuii — 23mo uucio xoiebauuil, cogep-
waemvlx 6 meuenue 00nou cexynovt. Yactora koiebaHuii 0003HaUaETCs IPEeUEcKOn
OykBo#i v (H10). Ecim MasiTHUK 3a BpeMs ¢ coBepiraeT N KoiebaHnui, TO ero yacroTa

oTpeeIseTCs 10 GPopMyie:
N
y=—
t
3a equHUITy U3MEPEHUS YaCTOTHI KoJieOanwii B cucteMe CH mpuHsTa YacTOTa MasiT-

HUKa, COBEPIIAIOIIEr0 OJHO KojeOaHUe 3a OJIHY CEKYHIy, Ha3biBaeMas cepy (Iy).
DTa eIMHNIIA N3MEPEeHHsI ObLTa Ha3BaHa B 4eCTh HeMelkoro gusuka [ ewpuxa I epya:

N 1
== =-=1y
Hepnoz[ M 4acToTa KojeOaHui — BSaI/IMHOO6paTHBI€ BCIIMYHNHBI:
1 1
T= v=1
v T

MpumeHeHHe NONYYEHHbIX 3HOHUH

MUCCIIEQOBAHMUE-2. OnpegeneHne 4acToThbl Koneb6aHus.

O0opynoBaHue: HIaApUK JUAMETPOM 25 MM, NIOJIBELICHHBIA HAa HUTH AJMHOU 35-40 cwm,
HITaTHB, CEKyHIOMED, JINHEHKA.

Xon ucener0BaHuA:

1. CaBuHBTE U yIepXKUBaWTE MIAPUK, OJBCIICHHBII HA HUTH, HA 5 CM B CTOPOHY (paccTo-
STHE U3MEphTE JTMHEHKOM).

2. OTmycTuTe mapuK, OTHOBPEMEHHO BKITIOUMB ceKyHIoMep. OTMEThTE BpeMsl, 3aTpaueHHOE
MAasATHUKOM Ha TPU MOJIHBIX KojeOanus.
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3. BeraucinTe 4acToTy MOJIHBIX KOJieOaHMi, U3MEHSST aMIUIUTY/ly W YUCIIO TOJIHBIX KOJle-
Oanuii. 3aHecHuTe MOJydeHHBIE PE3YJIbTaThl B paOOUMH JIUCT, 3aII0JHNB TAOIIHILY.

Homep | Ammmmrtyna | Uumceno nonaeix | Bpews, 3aTpauenHoe Ha | Yacrtora

omeita | (cM) KoJieOaHui TMOJIHBIE KoJieOaHus (C) kosiebanuii (I'n)
1 5
2 4 1
3 6 2

O6cynuTe pe3ysabTaThl: 1. Kakoii Gpopmyiioit onpezensiercs yactora kojebanuii? 2. Uto Bb
«OTKPBUIN TIPU BBIYUCICHUU YaCTOTHI KOJICOAHHU JIJIsl HHTEBOTO MasiTHUKA [TPH U3MCHCHUU
AMIUTUTYIBI M YHCTIa MTOJTHBIX KOJIeOaHUN?

YTO BblI Y3HANH

IlepeMernienne MasTHUKA U3 OAHOTO KPAWHETO MOJI0XKEHUS
B Jipyroe u o0paTHO, B IpeAblIyIIee KpailHee MOJIOKEeHNE,

KMYEBLIE CNOBA
AmMnnutyaa kone6aHus

HA3bIBACTCS . ATO HAMOOIIBIIEE PacCTOSHUE, Ha KOTOPOE Mepwon KoneGaHus
OTKJIOHACTCSI MasTHUK OT TIOJIOKCHUS PaBHOBECHS.  3TO Fepu

YUCIIO KOJIeOAaHWH, COBEpIIACMBIX B TEUYCHHE OJHOU YacTtoTa Konebanus
cekyHasl. Ero eamnuma m3mepenus B cucreme CU . MNonHoe kone6aHue
Bpewmsi, 3aTpaueHHOE Ha OIHO IOJHOE KOJeOaHWE, HA3bI-

BaeTcs .

NpoBepte BHARWA

1. YeM CX0XkKH U pa3IUYAIOTCS aMIUIUTY/Ia KOJIeOaHU 1 IepeMeIieHue?

2. CKoJIbKO BPEMEHH 3aTpavynBacT MAasITHUK C IEPHOAOM KonieOaHus 2 ¢ Ha 4 TOJIHBIX
KosieOanus?

3. MasTHuk 3a 10 ¢ coBepiaer 6 nonHeIX Konebanuii. Kakosa yacrora ero xonedanus?

6.3. BOJIHA. MEXAHUYECKHUE BOJIHbI

Kammu 1o co3maroT Ha TMOBEPXHOCTH HEMOJBIIKHON BOJIBI
KOHIIEHTPUYECKUE KPYTH, KOTOPbIE PACXOAATCS U3 TOUYKHU Taje-
HUS KaIlJId BO BCE CTOPOHBI.

» KakoBa MNpu4ruHa BO3HUKHOBCHUS 3TOH KapTHUHBI Ha
MOBECPXHOCTHU BO,Z[LI?
* Yro NEPCHOCUTCA B BOJAC KOHICHTPUICCKUMHA prTaMI/I?

MCCNEOOBAHME-1. U3ayunm mexaHU4eckue BOJIHbI.

OodopyoBaHue: KIOBETa, HAMTOJHEHHAS BOJIOHM, TEHHUCHBIA MAYUK, MAJICHbKHIA KaMeIlleK.
Xon ucciie10BaHusA:

1. BamonHuTe KIOBETY BOJIOW. bpockTe B Hee KaMeHb ¢ OmpeieNieHHON BhICOTHI. [Ipocnenure 3a
TMPOIIECCOM BO3HUKHOBEHUSI M PACIIPOCTPAHCHHS BOJTH IO TIOBEPXHOCTH BOJIBI ().
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2. ITomecTute Ha TIOBEPXHOCTH KOJICOJFOLICHCST BO/IbI TEHHUCHBI ® coven. B

] CHFICHE

MY ¥ TIPOCIICIIATE, KaK BIMSCT HA TIOJOXKCHUE MSYHKA IPOLIECC 3 MR
pacnpoCTpaHeHusl BOJIH.
O0cyauTe pe3yabTaThl:
1. Kakue w3MeHEHHs TOJIOKEHHS TCHHHCHOTO MsYHMKa HaOJIro- —Q
JTAIOTCS TIPH TIOMEIICHHH €ro Ha TTOBEPXHOCTh KOJeOMroreiics &
BOJIBI?
2. Tlox nelicTBEEM BOJHBI TEHHUCHBIH MSYMK COBEpIIAET KOJie- 0—
OarenpHOE JBIDKEHHME HA OJJHOM M TOM K€ MECTE, a HE JBIKEHHE -~
BJIOJIb HATIPABIICHHS PACIIpOCTpaHeHus BoJHbI (6). Uto mepeHocut
o _—

BOJIHA? » Q@

* Boana — smo mnpoyecc pacnpocmpauenus co30a- .. i

saembvix 8 geujecmae (Unu Qusuveckom noie) Koiebanull
¢ meueHuem epemeHil.

Bo3HHKHOBEHHE MOPCKHX BOJIH, PACIPOCTPAHEHUE MO CTPYHE Tapa BUOpanuii,
CO3JIaBacMbIX IO/ ICHCTBUEM MEIMATOpPa, pacpoCTpaHeHUE 3BYKa B Cpeie, CO3/ia-
BAaeMOI'0 CTPYHOH, U €CTh BOJIHBI.

Uto Takoe MexaHW4YecKasi BOJHA? Mexanuueckas 601HA — 9MO Hpoyecc
PACNpOCMpPAneHUss MEXAHUYECKUX KOJeOanull 8 cpede ¢ medeHuem 8peMetu.

HcTouHuKOM MEXaHMYECKHX BOJH SIBJSIETCS TEJIO, COBEpUIAlolIee KOJeOaHHsI
(MM YacTHll, U3 KOTOPHIX OHO COCTOMT). MexaHnuecKasi BOJIHA MOXKET BOSHUKHYTh
TOJIBKO B TOH cpene, B KOTOPOH B PEe3ybTaTe KOJIEOATEIIPHOTO NBIDKCHUS CPEIIBI
BO3HHMKAET CHJIa YIPYrocTH BeienactBue aedopmannu. [1o 3Tol mpuumHe OueHb
4acTO MEXaHUUYECKasi BOJIHA HAa3BbIBACTCS YAPY2oll GONIHOIL, @ CO3JIAI0IIAs ee cpelia —
ynpyeoti cpedou. Tak Kak TBEpJOE TENO, KHUIKOCTh U Tra3bl SBISIOTCS YIPYTUMH
cpelaMu, TO B HUX BO3MOXXHO BO3HHKHOBEHHE MEXaHWUYECKUX BONH. B Mexa-
HUYECKUX BOJHAX OJHOBPEMEHHO BO3HHUKAIOT J[Ba MpoIecca:

1) xonebamenvroe 0gudicerue mena (Ui e2o amomo8 U MOAeKyL);

2) 803HUKHOBeHUe 6 cpede (unu meie) popmousmenanue2o deuofceuuﬂ Hanpu-
Mep, pacnpocmpaneHue no NOBEPXHOCMU 600bl 6bl-
nyKnocmetil u 6na0UH MOPCKUX 601H (B).

B MexaHuueckod BOJHE MEPEHOCHTCS JHEprus Koyeda-
TEJILHOTO JIBMKEHHs. MexaHWuecKas BOJHA B GaKyyme HE
BO3HHKAET, IOTOMY YTO B HEH OTCYTCTBYET cpesia (YacTHIIbI),
UCTIBITBIBAOIAS JIE(POPMAITHIO.

anMeHeHHe NONY4YeHHbLIX 3HAHHUU
MCCNEOOBAHMUE-2.

Y10 ewe nepeHOCUTCA MexaHU4YeCKom BOJSTHON?
Oo0opynoBaHue: KI0BeTa, HATIOJHEHHAs! BOJIOM, KapaHjall,
JIMHENKa JJIMHOM 5 cM.

Xoa ucesenoBaHusA:

1. HeckonpKko pa3 KOCHHTECHh TYIBIM KOHIIOM KapaHJallia OJHOU U
TOH K€ TOYKH Ha TIOBEPXHOCTH BOIBI U HAPHCYHTE MOIyYacMyIO
KapTHHY Ha pabodeM sucTe (T).

126



2. KocHurech cHavyaa y3kuM, a 3aT€M IIHPOKUM peOpaMu JIMHEHKH OBEPXHOCTH BOJBI U
HapHCyHTe MOTy4YEeHHYIO KapTHHY Ha pabodeM Jiucte (1 U e).

O6cyauTe pe3yabTatsl: 1. UeM OTIHYAIOTCS BOHBL, CO3/IaBacMbIe HA TIOBEPXHOCTH BOJIBI?
2. YTo KpoMe SHEPTHH MEPEHOCUTCS STHMHU BOJTHAMU?

MReBERETE BHOHWA

1. ITo xakoii mpuurHE BO3HUKAET BOJIHA?

2. YeM OTIIMYAETCS BOJHA OT MEXAHUYECKHUX KOJICOaHMUT?

3. [Nouemy THEHOIIACT, PACIIONIOKCHHBIN Ha MMOBEPXHOCTH BOJISTHBIX BOJIH B KIOBETE, HE
JIBUYKETCS BJIOJIb PACHIPOCTPAHCHHUSI STHX BOJIH?

4. Kak # xakue mporecchl MOKHO HaOI0IaTh Y MEXaHUYECKUX BOITH?

6.4. BUAbl MEXAHUYECKUX BOJIH.
®U3NYECKUE BEJIMYNHDLI, XAPAKTEPU3YIOLLUE BOJIHY

PacnipocTpaneHue BOJH B OKUAKOCTSIX HAOMIOIACTCS B
dbopMe dyepemoBaHHMsS APYr 3a JAPYIOM BBIMYKIOCTEH U
BrnaguH. MHoraa noxa AeicTBUEM CHIIBHOTO BETpa B OKEaHE
BO3HHUKAIOT THTAHTCKHUE BBITYKIOCTH H TITyOOKHE BIIAIUHBI
BOJIH.

* BO3MOXHO 1M BO3ZHMKHOBEHHE BOJH TaKOro BHIa B
TBEPJBIX TEJIAX U ra3ax?
* Or4ero 3aBUCUT U3MEHEHHE POPMBI BOJIHBI?

DopMBbI MEXaHHYECKUX BOJIH
Mo hopme MexaHUYeCKIe BOJHBI OBIBAIOT JIBYX BUJIOB: HONEPEUHbLE U NPOOOTbHDLE.

* Bonna nasvleaemcs nonepeumol, eciu HanpaeieHue ee pacnpocmpaHenus
NEePREeHOUKYIAPHO HANPAGICHUIO KOACOAHUs YACUY Cpeobl.

B momepeuHoit BoiHE cpena MCHBITHIBAET Ae(OpPMAIMIO, B Pe3ysbTaTe Ipo-
UCXOJUT M3MEHEeHHe ee¢ (popMbl BJOJIb HANpaBICHUs KOJeOaHMs YaCTHI, U BOJHA
npezacTaBisieT co0oii uepeoBanue rpeOHel (BBIMTYKIOCTeH) 1 BlIaANH (a).

Tak Kak CHIIBl yIPYrOCTH IIPH H3MEHEHHH (DOPMBI TTOSIBIISIFOTCS B TBEP/IBIX TEJIaXx,
TO W TIOTIEPEYHBIC BOJIHBI B OCHOBHOM BO3HMKAIOT B TBEPABIX Tenax. [lomepednsie
BOJIHBI MOT'YT BO3HHKAaTh U Ha MOBEPXHOCTH JKHJIKOCTEH, OJHAKO 3TH BOJIHBI BO3-
HHKAIOT 33 CYET CHJIBI TSDKECTH U CHIIBI HOBEPXHOCTHOTO HATSDKCHUSI.
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‘ ITonepeunas BosHa

lBHaJII/IHa BOJIHBI tBBIHyKJ'IOCTL BOJIHBI
Hampasnenue
KoJe0aHus

YaCTHI]

HanpaBneHHe KoJIcOaHus HacCTHUIl

* Bonna uazwisaemcs npO()OﬂbHOL;, ecjiu HanpaejlerHue ee pacnpocmpaneHus
napajinieilbHo HanpaesjieHuro Konebanust uacmuy Cpe()bl.

B pesynbTare B cpejie HaOM0aeTCs YepeloBaHUE 30H CTYIICHUS H PACCEHBAHMS
YaCTHI[, TO €CTh MOBTOPSETCA HW3MEHEHHEe o0Bema cpeabl (6). Takue BOJHEI
BO3HHKAIOT BO BCEX cpefiax (B TBEP/BIX TENaX, ra3ax U KUJIKOCTAX).

® Iipononsnas sonma ‘ PaccenBanus B cpejie ‘ CrylieHus B cpesie
Hampasnenue

KoneOaHus P

qacCTHI]

Hamnpasnenne konebanust yactuy ———>

UCCIIEOOBAHMUE-1. Onpegenum otnnumne nonepevyHom BOSIHbI OT
npoOoiLHON.

O6opyaoBanmue: mHYp (1-1,5 M), ynpyras npyxuHa, IMTaTHB.

Xon uccaenopanus: 1. OquH KOHEI ITHYpa MPUKPENHUTE K HETOABIKHOMY 00BEKTY (CTYIL,
cToII, oTonuTeNnbHas 6arapes). Jpyrum ske cBOOOIHBIM KOHIIOM, COBEpIIasi KojiebaTeIbHOe
JBIDKCHHE BBEPX-BHH3, CO3JaliTe BIOJIb IIHypa «paclpocTpaHeHue BoiHBD (B). 2. Ilpu-
KpENHTe OJMH KOHEL YIPYrol IPY>KUHBI K IITATHBY, PACIIOIOKEHHOMY Ha pabodeM CToJIe.
JIyist HEeNO/ABMYKHOCTH INTATHUBA OJMH M3 Bac MYCTh IPIKMET €ro K MOBEPXHOCTH CTOJIA.
Jpyroii ke MycTh CO3[IaCT KOJIeOATEIbHBIC JIBUKCHUS BIICPE/-HA3a] CBOOOJIHBIM KOHIIOM
HPYKUHBI BJOJIb HOBEPXHOCTH CTONA (T).

o '/\/\./\,f"“
Wt
J '

Oobcyaure pe3yJbTaThl:
Kakue BU/IbI MEXaHMYECKUX BOJH OBLTH MOJTYYEHBI C IIOMOIIBIO IITHYPA U MPYKUHbBI?
OO0O0CHYHTE TTPETIOI0KECHUS.
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dusnueckre BEIMYUHBI, XapaKTEPUIYIOIIUE BOJIHY, — 3TO OJUHA BOJHbL U CKO-
POCMb PACHPOCPAHEHUS! BOJIHBL.
o J[nuHotl 6071HbI HA3LIBACCS PACCMOSIHUE, HA KOMOPOE PACNPOCMPAHICMCS
B0JIHA 30 8PEMS, PABHOE OOHOMY Nepuody KoaeOaHU.
JlnrHa BOJHBI 0003HAYAETCS TpeYecKol OyKBO# A (JsiMOza), M ee eUHHIIA 13-
Mmepenust B CU — memp:
[A]= Im.
B momnepeuHbIXx BOJSHAX JUIHHA BOJHBI — 3TO PACCTOSHUE MEXKIY JBYMSI
COCEHUMH I'PpEOHSIMY WM JIByMSI COCEJIHUMU BHajuHamu (1). B mpoaonbHbIX ke
BOJIHAX 3TO PACCTOSHHUE MEXJTy JABYMs COCEIHUMHU CTYIICHUSMU WA MEXKILY IBYMSI

COCETHIMH PacCcerBaHUsIMHU (€).
JlmrHa BOJTHBI

. I

|<— Jlnuaa —»l

I S BOJIHBI .
AMHJ‘II/IT};ILa/- \

JmnHa
|<_ BOJTHBI _>| JlnrHa BOJNHEI

* CKOpoCmb 80IHBL — D10 CKOPOCMb PACHpOCmMpanetus Koarebanutl ¢ cpede. Tax
KaK BOJIHA B YNPYToH Cpejie 3a MPOMEXYTOK BPEMEHH, PABHBIN OAHOMY NEPHOAY,

MpoOXOAUT pacCTOSAHUC 7\., TO CKOPOCTb BOJIHBI OIIPEACIIACTCA CICAYOINUM 06pa30M:

A
UV=r-.
T

31ech U — CKOPOCTb BOJHBI, 1" — MEpuoJ| KoJIeOaHust. Dmo 3Hauum, umo cKkopocmy
B0JIHbL PABHA OMHOULEHUIO ONUHBL BOHbL K ee nepuody KoiedaHui.

1
[IpuHSB BO BHUMAHUE, YTO 1 = =, Il CKOPOCTU BOJIHBI MOJIYYHM:
4

v=Av.
° CKOpOCWlb 60JIHbl pasHa npous'@edeuuro aﬂqul B60JIHblL HA ee yacmomy KO./'Z€6CZHZU/7.

I'IpumeHeHue NONYYEeHHbIX 3HAHWU

NCCNEONOBAHME-2.

Pemenue 3agau.

1. BpruucnuTe CKOpOCTh pacHpOoCTpaHEHMs BOJHBI, €CIIH JUITMHA BOJHBI § M, a ee
yacToTa KoneOanui 55 1y.

2. Ompenenure mepuoJl KoyieOaHWN BOJIHBI, €CIM ee JuHa 16 M, a CKOpOCTh

pacnpoctpaHeHus 32 %
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YT0 BblI Y3HANMH

Ha3bIBACTCS, €CJHM HAlpaBJICHHE €€ paclpOCTPaHEHHs MEPHCHANKYISIPHO
HaIpaBJICHUIO KOJeOaHMs YacTull cpensl. Pacmpoctpa-

HEHWE K€ __ HANpPaBJICHO BJOJbL KOJEOAHMS 4YacTULl  K[HOYEBBLIE CMIOBA
cpenbl. PaccTosiHue pacipocTpaHEeHNs BOJHBI B TeUeHHE  CKOPOCTb BOSHbI
OJIHOTO TiepHojia KoneOaHuii HasbiBaeTcs . 510  [1IPOAONBHAA BOMHa

[nuHa BonHbI

CKOPOCTB paclpocTpaHeHUs KoJieOaHMH B cpejie.
p p p p pea MonepeyHasa BonHa

poBEPbLIE) BHAKAS

1. Uem oTimnyaercs nomnepeyHasi BOJIHA OT IPOAOIBHOMN?

2. Kakoli Bug MEXaHUYECKUX BOJIH MOKET BOBHUKHYTh B ra3ax?

3. Kakoit Bux MeXaHUIECKUX BOJTH MOKET BOZHUKHYTH B TBEPIOM Teje?

4. BoJiHa pacrpoCTpaHseTcs 10 MOBEPXHOCTH 03epa CO CKopocThio 6 M/c. Ompeje-
JIUTE YaCTOTY W MEepHOoJ Kosiebanuii Oyiika Ha MOBEPXHOCTH 03€pa MPH JUTUHE BOIHBI
3 M.

YNPAXHEHUE - 14

1. Kak Ha3pIBaeTCa MaKCUMAaILHOE CMEIIEHNE -]
TeNa OT MOJIOKEHUS] PABHOBECHS BO BpEeMs 9 J A
K0J1€0aTeIbHOr0 ABMKEHUS? ;

2. MasTHHK 3a 2 MUHYTHI coBepiiaer 600 f \
kosiebanuii. KakoBbl mepuon u yactora ' v
KoJIeOaHMii MasTHUKA? ! )

3. Ha pucyHke mpe/icTaBJieH HUTEBON MasITHUK, @)
coBeprIaronuii konedanus (a). Beraucnure |
MEPUOJT M YaCTOTY KOJICOAHUI MasITHUKA, -
€CIT OH U3 TOYKH 2 cMelaercs B Touky 1 3a
4c.

I

4. IlpyXKUHHBIA MAasITHUK COBEPIIAET KOJIe- 6]
Oanus mexy Toukamu M u N. Onpenenure
aMIUTUTY 1y KoJeOaHus ¥ MyTh, POHICHHBIH
3a ouH nepuof (O — ToUuKa paBHOBECHS]).

L
=

-mmumm—l

5. JlnvHa BOJIHBI Ha MOBEPXHOCTH okeana 200 M, memea p O
a mepuon 10 c. Beramenure cCKOpocTh pac-
HPOCTPAaHEHHS BOJHBI. SN
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6.5. 3BYKOBbIE BOJIHbI

Ecm Bo Bpemst oT/IpIXa Y Oepera Mopst
BBI Hal{zieTe OOIBITYI0 MOPCKYIO PaKo-
BHUHY, TO TYyT K€ NIoHUMaeTe ee. Benp
/e Obl BbI HM HAXOJIWIIHCH (B KBap-
THpE, B KJacce, Ha rope M T.11.), eCITI
PAKYILIKY TIOJTHECTH K YXY, TO MOYKHO
YCITBIIIATE IITyM MOPSL.

— o l————
* YT0 SBISIETCSI NCTOYHUKOM 3BYKa Ui MOPCKON PaKOBUHBI?
* Eme xakue npeaMeTs MOTYT BOCIIPOU3BOAMTS IryM Mopsi? [louemy?

MCCIIEQOBAHMUE-1. YTo 3acTaBnsieT MaATHUK cOBepLUaTb Koneb6aHusa?
OoopymoBanme: 00yBHast KOPOOKa C KATBKOH, HAKJICEHHOW BMECTO JiHA (2 IIIT.), INTATUB (2 IIT.),
HHUTCBOM MasITHUK (2 IIT.: OJIUH C MAJICHBKAM MCTAIUTMYCCKUM IIAPHKOM, a JAPYTON — C JICTKUM
TUIACTUKOBBIM [IIAPUKOM).

Xon uccne0BaHuA:

1. PacrosnoxxnuTe KOpOOKH OTKPBITOH @ f'ID
CTOPOHO JIPYT POTHUB Jpyra Ha pac-
crostHuH 25-30 cM. MasTHHKH HE00X0-
JIIMO PACHOJIOKHUTD PSAZIOM C KOPOOKaMH E :
TaK, 4TOOBI IMAPHKHU, HAXOISIIHECS B PaB- i [ =

i

o x £ IMnact-
HOBECHH, CONIPUKACAIIICH C KaIbKOI1 (a). Meti- MaeoaEil
2. OTKJIOHMB METAJUIMYECKUH MIAPUK U3 fueckuil ' - P i uapus
COCTOSIHHSI PaBHOBECHUS Ha HEOOJIBILION L i |
yroJ, OTILyCTUTE €r0 U, HOAyMaB HaJ| pu- 0
YMHOH IPOU30IIEANUX cOObITUiL, 00Cy- ——
qure ux (0).
O0cyauTe pe3yabTaThl: |
1. [ToyeMy TIaCTUKOBBIN IIAPHK, ® A’ o "' “?\
HAXOJAIINNCS B COCTOSIHUN PAaBHOBECHS, 8

OTTOJIKHYJICS OT JIEBOH KOPOOKH IIpH |
CTOJIKHOBCHHMH METAJUTMYECKOTO MapUKa ¢ f
KaJbKOH Ha npaBoii kopoOke? [ b= -
2. Yro 3acraBiiseT copepuiath kojeba- im -
TeJIbHbIE JBHKEHUS MASATHUK C || B
MJIaCTMACCOBBIM IIAPUKOM? -

e=—=fom s

3ByKoBbIe BOJIHBI. OTHUM U3 CaMBIX BaKHBIX BUJIOB MEXaHUYECKUX BOJIH SIBIIS-
I0TCSL 36VKO6ble 60HbL, U npocmo 36yk. KonebaHus 3BykoBOI BOIHBI pacIpo-
CTPAHSIOTCS B yIPYIOU cpene.

* 36yK06ble GONIHbL — IMO MEXAHUUECKUE GOIHbL, PACNPOCMPAHAIOWUECS 8 YAPY-
201l cpede U 8bI3bl8aAIOUjUE CTIYXOBbLE OUYUIEHUS.
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UenoBeueckoe yX0 BOCIPUHUMAET 3BYKOBBIE BOJIHBI TOJILKO B HHTEPBaJie YacTOT
ot 16 I'y no 20000 I'y. YenoBek ¢ TOMOMIBIO OPTaHOB CITyXa BOCITPHHUMAET HWH(POP-
Manuio 00 OKpysKaromel cpezie, u Omaromaps 3ToMy y Hero (GOpMHUPYETCS pedb.
[TosTOMY M3y4eHHE 3BYKa SIBISETCSI OJTHOM M3 BaXKHBIX obOnacteil Hayku. OOmacTb
HayKH, U3y4aronas 3ByK, Ha3bIBAETCS aKYCMUKOLL.

Kak Bo3HMKaeT 3ByK? 3BYKOBBIE BOJHBI CO3IAIOT KOJICOFOIINECS NCTOYHUKH. JTH
UCTOUHUKH JIEJIATCS Ha [IBE IPYIIIBL: eCeCmEeHHble U UCKYCCIGEHHDBIE.

Ecmecmeennule 36yKko6ble UCmOYHUKY — 3TO BCE NCTOUYHUKH B IIPUPOAE, CO3IAOIIIE
3BYK, HAIIPUMED, YEJIOBEK, pacTeHUE, KoMap, ITHLA, BOAOIIA, BETep, JOXKAb U T.1. (B)

Hckycecmeennvie 36yK08ble UCMOYHUKY — ITO KAMEPTOH, My3bIKaJIbHbIE HHCTPY-
MEHTBI, KOJIOKOJIbYHK, CBUCTOK U T.JI. (T)

L - [ .-._"

3HaeTe nu BbI? Kamepron, uzobperennsiit 8 XVIII Beke, mpe-
CTaBIsIET cOOOH METaJUIMYECKOe MPHUCIIOCO0IIeHNE B (hOPME BHIIKH U3
JByX KouieH. [Ipu HaHeceHnu yapa o OJHOMY M3 KOJIEH KaMepTOHa
OH BCETJa U3JaeT 3BYK OJHOU W TOH ke 9acToThl (440 I'm, 3TO HOTA
«1sD» TIepBOi OKTaBHI). [lo 3TON MpHYMHE KaMEPTOH HCIIONB3YeTCS
JUISl HACTPOMKH MY3bIKAJIbHBIX HHCTPYMEHTOB. /151 ycHileHns 3ByKa,
N3/1aBa€MOT0 KaMEPTOHOM, €T0 3aKPEIUISIOT Ha KOPOOKE, OTKPBITOH ¢
OJIHOM CTOPOHBI, HA3bIBAEMOW PE3OHATOPOM.

UCCIIEOOBAHMUE-2. UcTOouHMKOM 3BYKa iBnsieTCs
KoneonoLlieecs Teno.

OO6opynoBanmne: KaMepTOH, MOJOTOYCK C PE3UHOBBIM HAKOHCUHUKOM,

HHUTEBOM MasiTHUK.

Xon uccaenoBaHusi: BHIMaTEEHO TIPOCTIEIUTE 32 SIBICHUEM, ITPOU30-

HISAIIMM TIPH HAHECEHUH yJllapa MOJIOTOYKOM IO KOJICHY KaMepToHA U

[IPU COMPUKOCHOBEHUH C ITHM K€ KOJIEHOM HUTEBOTO MasTHHKA.

O06cyauTe pe3yabTaThl:

1. Yro HabmroaeTcsi Npy HAHECEHUH YAapa MOJIOTOYKOM C PE3MHOBBIM

HaKOHEYHHMKOM M0 KOJIEHY KaMepToHa?

2. TloueMy Tpy CONPUKOCHOBEHHWH MasTHHKA C KOJIEHOM KaMepTOHa

MasITHUK HaYMHAET KOJeOaTeIbHOE JBHKEHHE?
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Kak pacnpocTpansiiorcsi 3ByKoBble BOJHBI B cpefne? [lpu HarTskeHUU H
OTIYCKaHUH CTPYHBI MY3BIKQJIbHOTO MHCTPYMEHTA WJIM YHPYTOH IUIACTHHBI OHH
u3zaioT 3ByK. Kak pacnpoctpansercs 31oT 3ByK? [Ipn crubanum riacTUHbI BIIPAaBO
paccrosiHue MEXKIY MOJIEKYJaMH BO3[yXa, PaclojIOKEHHBIMU CIIpaBa, BOJIH3H OT
TUTACTHHBI, YMEHBIIACTCS, a PACCTOSIHUE MEXKIY MOJIEKYJIaMH BO3/1yXa, Pacrojo-
JKEHHBIMU CJIeBa OT HEe, HAIIPOTUB, YBEJIIMYUBACTCA. 3aTeM, COBEpLIas KoyebaTelb-
HOE JIBKCHUE, TUTACTHHA CO37IaeT B BO3yXE MOMEPEMEHHO 00IaCTH YINIOTHEHUS 1
paspexeHust MoJieKyJ1. B pe3ynbrare 4ero 1 poMCXOAUT BOZHUKHOBEHHE 3BYKOBOH
BOJIHBI B BO31lyXe (). DTO 3HAYUT, UTO 38VK08AA BOHA 8 8030YXe ABIAECMCS NPO-
00bHOU GONHOLL.

@ Pacnpocrpanenite IBYKOBOIT BOMHBLI B BOATYXE

4] [2) G [a)

Ll

anMeHeHMe NONYYEHHbIX 3HAHWHU
MCCINEOOBAHME-3. MoxeT nu 3BYK pacnpocTpaHAaTbCA B BoAe?

O0opynoBaHue: MeTaJuIndecKast JIoxkka (2 mrT.), pesnHoBas TpyOka (nuranr amuHoi 50-70
CM), aKkBapuyM (MM TTyOOKas TUTACTHKOBAs MMOCYZAa), BOPOHKA (2 IIT.), HOKHUIIBI, Pe3u-
HOBBI 11ap, CKOTY.

Xoa ucciieJ0BaHMSA:

1. Hanenbre Ha KOHIIBI PE3MHOBOI TPYOKH
BOpOHKH. IIpy moMomy HOXKHUIL OTPEXKBTE Ky-
COK PE3WHOBOTO IIapa W, HATSHYB €ro Ha OJHY
U3 BOPOHOK, 3aKPEIUTE CKOTUEM.

2. HanonHuB nocy 1y BOAOH, OIyCTUTE BOPOHKY,
3aKPBITYIO KyCKOM PE3MHOBOTO MIapa, B BOJY.

3. Ilpu coynapennu Jioxek Ipyr o0 apyra Ba-
MM TOBapHIIEM CHaJdaja B BO3/yXe, a 3aTeM B
BOJIC TIOJHECHTE K CBOEMY YXy OTKPBITYIO BO-
POHKY, HaXO/ISIIILYIOCS HA IPYTOM KOHIIE TPyOKH

(e).

O0cyauTe pe3yabTaThl:
1. CubllieH Ji 3BYK YAapoB JIOXKEK Apyr o0 npyra B Bo3ayxe?
2. CIblIlIeH JIK 3BYK YAapoB JIOXKEK Apyr o0 npyra B Boje? [Touemy?
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YT0 BblI Y3HANMH

OjnH 13 BUJIOB MEXaHUYECKHUX BOJTH, PACTIPOCTPAHSIOIINX-
csi B ympyrod cpenme, . McToyHMKOM 3ByKa, HCIOJIb-
3yeMBIM ISl HACTPOWKM MY3BIKQIbHBIX HWHCTPYMCHTOB,
spisiercst . Tak Kak 3ByK pacripoCTPAHSAETCS IIPU TOMOIIH
YIUIOTHEHUSI ¥ Pa3peXeHUs] BO3IyXa, TO OH SIBIAETCA .
OO6nacTp HayKW, M3ydalomias 3BYK, Ha3blBaeTcs . Ye-
JIOBEYECKOE YyXO BOCHPUHHMMAET 3BYKOBBIE BOJHBI C
4acTOTOM .

MpoBepLLEICBOH

1. Kakumu cBoiictBamMu 00J1a1aet 3ByK?

KIMOYEBLIE CNOBA
16 'y

20 000 'y

AxycTuka

3ByKOBasi BofHa
lMpoponbHas BonHa
KamepToH

2. Bo Bpems cOopa Mena maena coepiaeT 250 B3MaxoB KPBUIBEB 32 OJIHY CEKYHIY.
KakoBa gacToTa IBH)KEHUS KPBUTBEB H CIBIIIAM JIX MBI €T0 3BYK?
3. Hora B KOCMHMYECKOM IPOCTPAHCTBE MPOUCXOASIT OUEHb MOILIHBIE B3PbIBbI 3BE3/I.

IToyeMy MBI HE CIBIIIUM 3BYKOB 3THX B3PHIBOB?

MPOEKT
U3rotoBum «npocton TenedoH».

O0opynoBaHue: ITyCThie METAIMYECKHUE OaHKK U3-110]] COKa (4 mT.), cinyku (4 mr.),

HUTh ¥ KalpoHOBasl Jiecka JUIMHOM 1,5—2 M, TBO3]lb, MOJIOTOK.

Xoa uccaeT0BaHusA:

1. Hpoz[enaf/'ITe IIpyu oMoy reo3jad OTBEPCTUA B OCHOBAHUAX 0aHOK. HpOHYCTI/IB KOHIIbI

HUTHU Y€PE3 OTBECPCTUA, MMPUBAKUTE UX K CITMIKAM (3)

2. [IpunoxuB K cBOEMy yXy OJHY U3 OaHOK, IPUCIyIIANTECh K TOMY, O 4YeM TOBOPHUT Ballla
cectpa (nnm 6pat) B Apyryto 6anky. Ecii ske TOBOpHUTE BBI, TO IMyCTh CIyIIACT Balla cecTpa

(6).

&

&

3. IToBTOpUTE 3TOT K€ OMBIT C ABYMSI JPYIMMHU OaHKaMH C KaripOHOBOM JIECKOM.

4. Hanumunre HEOOJIBIIOE 3¢CE 0 HAOII01aEMOM SIBJICHUM.
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6.6. CKOPOCTb 3BYKA. 3XO

» HecMoTps Ha To, 4TO yzaphl IpoMa M pacKaTbl MOJIHHUY MPOUCXOIAT OAHOBPEMEHHO, MBI CHa-
yaja BUAUM MOIHHIO (1) 1 TONBKO Yepe3 HeCKOJIBKO CEeKYH/T CIIBIIINM packaTsl rpoma. [Touemy?

CxopocTs 3ByKa

* Cxopocmb 36yKa 6 ynpy20ii cpede YUcIeHHO paeHa paccmosiHuio, NPOUOEHHOMY

38YKOBbIMU BOJIHAMU 30 COUHULY 8DEMEHU:
v=Av.

Cropocmbs pacnpocmpaHnerusi 36YKOBbIX GOIH 3AGUCUM OM YNPY2UX CEOUCTNE
cpeovl. B pesynbrare mccneoBaHuii Oblia OmpejiesieHa CKOPOCTh 3BYKa B pa3HbIX
cpenax (cm. [Ipunoxenue, Tad. 3). M3 TabmuIb! BUAHO, UTO 3BYK PACIIPOCTPAHSICTCS

B TBEPABIX TeJIax ¢ OOJIBIIEH CKOPOCTHIO.

MCCINEOOBAHME-1. B kakou cpefe CKOPOCThL 3ByKa 6onbLlue?

OobopynoBaHue: KaMEpTOH C PE30HATOPOM, MOJIOTOK
C PE3MHOBBIM HAKOHEYHUKOM, MEH3YpKa (MM CTaKaH),
HaTIOJTHEHHAsI BOJIOH, IePEBSHHBIN CTEPKEHb (ATHHOM
20-30 cm), nepeBsiHHas TpoOKa (MEHBINE JUaMETpa
MEH3YPKN).

Xoa uccieJ0BaHMSA:

1. OTnenuB KaMepTOH OT PE30HATOpPa, MOCTAaBbTE Ha
oOpazoBaBIIeecss OTBEPCTHE MEH3YPKY (WM CTakaH),
HaIIOJIHEHHYIO BOJIOM.

2. Ha ocHoBaHme KamMepTOHa HaJEHBTE IMPOOKY H,
NpuBes KaMEPTOH B KoyiebaHHe, NOMECTHTE €ro B
MeH3ypKy Ha TinyOouHy 1-2 cMm (a). OOpaTtute BHHU-
MaHHUE Ha 3By4aHHE KaMEPTOHa.

3. [TomecTuTe B OTBEPCTHE PE30HATOPA JEPEBSHHBII
CTEp)KCHb. 3acTaBMB KaMEPTOH 3By4aTb, ITOCTABHTE
ero Ha cBOOONMHBIN KoHel crepkHs (0). ObOparnte
BHUMaHHE Ha 3By4aHUE KaMEPTOHA.

O06cyauTe pe3yabTaThl:

B kaxoit u3 cpen 3ByK ObLT O0Jiee USTKUM U JJocThral yxa ovictpee? [Touemy?
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BaxxHoli 0COOEHHOCTBIO 3BYKOBBIX BOJIH SIBJISICTCS WX OTPaKCHUE OT Ipers-
TCTBUH — 3XO.

® Jxom Ha3bleaemcs 8038palyeHue 38YK0BOL GONHLI, OMPANCEHHOU OM NPensim-
CMBULL, 6CMpedaembix er Ha C80eM NYmu.

Hampumep, gemoBek, 30ByIIHiT B TOpax CBOETO JIPyTa, Yepe3 HECKOIBKO CeKYH/T
MOJKET YCHBIIIATh CBOW TOJIOC, TO €CTh 3X0 CBOETO rojioca (B).

seo B JBYKOBLIC BOJIHBI
ses= X0

3Ty 0cOOEHHOCTB 3BYKa, 9X0, IIMPOKO UCHOJIB3YIOT B OBITY U TeXHHKE. [IpuHImm
paboThI MprbOpa — HX0JI0Ta OCHOBAH HA SIBICHUH TaK HA3BIBAEMOTO dXa. DTOT MPH-
00p HCIoNIB3yeTCsl ISl U3MEPEHHUs TITyOUH MOpEH U OKEaHOB ¥ ONPEACIICHUSI MECT
CKOITJICHUS KOCSKOB PBIO.

HcTounnk 3ByKa, yCTaHOBIEHHBIH TOJ AHWIIEM KOpaOis, TOCHUIAET KpPaTKO-
BpeMEHHBIN cuTHaI. OTpaKeHHBIH OT 0OBEKTOB B MOpPE, 3BYKOBOI CUTHAJ yJIaBIIH-
BaeTCs UyBCTBHUTEIILHBIM MPHOOPOM (9XO0JIOTOM), TIOMEIICHHBIM Ha Kopabie (T).

3Hasi CKOPOCTh PacpPOCTPAHEHUS 3ByKa B BOJIC U TIPOMEKYTOK BPEMEHH MEXLy
nojaueil ¥ MPUEeMOM CHTHaJla, MOYKHO BBIYUCIIUTD PACCTOSHHE 10 OOBEKTOB B BOJE:

vt
h=—.
2

h — paccrostHEe OT KOpabsa 10 0OBEKTA
U — CKOPOCTb 3ByKa B BOJIE
t — IPOMEXXYTOK BPEMEHH, 32 KOTOPBIA CUTHAJ JOXOJIUT 0 00BEKTa 1 BO3BpaILaeTcs

t
5 — BpEMsl, 3aTPaYCHHOC CUI'HAJIOM Ha IMPOXO0KJIACHUC 10 OGLeKTa, WJIW BO3BPAIIICHUEC €T0.
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* 3gyKonokayuei (111 IXON0KAYUEN) HAZBIEACTNCA MEMOO ONPeOeNeHUsl Mecma
00vekma (paccmosHus 00 He2o) npu NOMOUWU 38YKOBbIX BOJIH.

anMeHeHHe NOoNY4HEeHHbLIX 3HAHWUM

MCCNEOOBAHME-2. Pemnte 3a1a4u B padoueii Terpaam:

1. Ox0 3ByKa ObUIO ycibImano yepes 2 ¢. Onpenenure paccTosHUE JI0 NPETSTCTBHS
(cxopocTh pacrpocTpaHeHHs 3ByKa B Bo3myxe 340 m/c).

2. Packatbl rpoMa ObUTH yCIBIIIAHBI Yepe3 § ¢ Iocie BCHBIMIKK MoyHMH. Ha kakoil yna-
JICHHOCTH OT HaOJIIOAaTeIs IIPOU30MIEN y1ap MOJHUH (CKOPOCTh PAaCcTIpOCTPAHEHHMS 3ByKa B
BO3/yxe paBHa 340 m/c).

YT0 BbI Y3HANH

_ B __ YHUCIEHHO paBHa PACCTOSHMUIO, IPOXOIAUMOMY
3BYKOBBIMHM BOJIHAMH 3a €JUHUILy BPEMEHHM.  Ha3bIBACTCH KMOYEBDLIE CMNNIOBA
BO3BpAlICHUE 3BYKOBOW BOJIHBI, OTPa)XEHHOM OT Ipensr- CkopocTb 3ByKa

CTBUI, BCTpeuaeMbIX €0 Ha cBoeM IyTH. CKOpocTh 3ByKa Ynpyrocts
3aBHCHT OT __, TO €CTb 3ByK B TBEP/bIX TeJaX OTHOCHTEIbHO — SBYKOMoKaums
JKHUJIKOCTEH M Ta30B PACIPOCTPAHSETCS ¢ OOJbIIEH CKOPO- exo

CTBIO. __ HA3bIBAETCS METOJ| OTPEJIEIEHHs] MeCTa OObeKTa npyras cpeaa
(paccTosHuUs 10 HUX) TIPH TIOMOIIHM 3BYKOBBIX BOJIH.

MEeEERETE SO0

1. TTo xakoii (popMysie BEIYUCIICTCS CKOPOCTH 3BYKa M OT YeTO OHA 3aBUCUT?

2. 3BOHOK yJaJIeH OT KJIacCHOM KoMHaThI Ha 340 M. Yepes Kakoil MpOMEKyTOK BPEMEHH 3ByK
3BOHKAa YCJIBIIIUT y4eHHUK B Ki1acce? CKOpOCThb pacipocTpaHeHus 3ByKa B Bo3iyxe 340 m/c.
3. McrouHuk 3ByKa, coBepias KojiebaTenbHbie IBIKEHNMs B BoJie ¢ iepuojioM 0,002 c,
co3/1aeT BOJIHY JUTHHOH 2,8 M. OIpeiesnTe CKOpOCTh PacpOCTpaHEHHs 3ByKa B BOJIE.
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YNPAXHEHUE - 15.

1. Mcrounuk BosHb 32 10 ¢ coBeprraer 25 kosiebanuid. Beraucnure JUIMHy BOJIHBI,
PpacIpocTpaHsIIONIEeHCsi CO CKOPOCTHIO 5 M/c.

2. Beraucnure umHy 3ByKOBOH BOJHEI ¢ acToToi 6800 I'r. CKOpoCTh 3ByKa B BO3IyXe
340 m/c.

3. YacroTa 3Byka kameptoHa 500 I'. KakoBa mmrHa BOJHBI, co3/1aBaeMasi KAMEPTOHOM B
cranu? Cxopoctb 3Byka B cranu 5000 m/c.

4. YIpTpa3BYKOBOM CHUTHAJI, HAITPABJICHHBIN Ha THO MOpsI, BO3Bpamaercs aepes 6 c.
Omnpenenure riryOuHy Mopsi (CKOPOCTb 3ByKa B Bojie 1500 M/c).

5. Ucrtounuk 3Byka ¢ nnepuojom 0,01 ¢ cozaaer B Boje BoiHy anuHoi 14,4 m. Kakosa
CKOPOCTB 3ByKa B Boje?

6.7. BOJIHbl, HE BOCINMTPUHUMAEMBbIE YEJTOBEYECKWUM CJTYXOM.
CEUCMUYECKUE BOJHbI

[Tnoxo BHHIIHE IKNMAsaMH
JETYHHC MEILIH C JICTHD-

3emaen PRCCHHA MacTO CO-
NPOBCGRTAIOTCR Koachani-

AMH 3eman, PaIPYILCHHAMI CThHY JNCTAIOT B TCMHOTE M
HIH BOIHHKHOBECHHUCM OXNOTHTCH HA HACCHOMBIX,
LIYHAMH,

Jenshpunnt, neemoTpa 1a
MYTHYIO BOOY, C JICTKOCTRIO
ONPCICIAiOT HANpaARICHHE
CHOCIO JABHMCHHH,

¢ [Touemy 3eMIeTpsACEHUs] TPOUCXOIAT HEOXKUIAHHO JUIsl JIFOAEH?
* B yem nprauHa TOYHOTO OMpeAeTICHIS TPUOTIHKEHUS 3eMIICTPSCCHNS KUBOTHBIMH B
OTIIMYHUE OT JIFO/ICH, TSI KOTOPBIX OHO BEI3BIBACT TPYIHOCTH?
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Mo:xeT 1M YeJIOBeK CJABIIATHL Bee 3BYKH? YenoBedeckoe yXo HE BOCIPUHU-
MaeT yJIbTpa- 1 HHPPa3ByKH.

* Vismpaszeyk (1M0-NaTBIHCKH Ultra — BBILIE) — 9MO 36YKOBbLE 80HYL C YACHOMOT
eviue 20 000 I'y.

CBOICTBO yJIbTpa3ByKa, 3aKIIOYAONIEEC B YETKOM HAIpaBIEHHOCTH 3BYKOBOM
BOJIHBI, IIUPOKO UCTIOIB3YETCS B 3XOJOKAIHH.

MHoOTrHe >KMBOTHBIE M HACEKOMBIE OUYEHb XOPOIIO CIBIMAT YJIbTPa3ByK HIIH
UCITyCKaIOT Takue 3ByKu. Hampumep, ObUIO onpeesieHo, YTo JeTy4dasi MbIIb, UCITY-
CKasl yJIbTPa3BYKOBBIC UMITYJbCHI (CUTHAJBI) ¢ yacToToil 45-90 k1, cozmaer sxo-
JIOKAIIMIO, IIOMOTAIOILYI0 TOYHO OINPENEIUTh MECTONOIOKEHNE MPEMSITCTBUN U Ha-
CEKOMBIX (a). YIbTpa3ByKOBasi TEXHOJIOIHS UMEET OYCHb IIUPOKOE MPUMEHEHUE B
HEKOTOPBIX obmacTsx. Tak, Bo Bpems [lepBoit MUpOBOIT BOWHBI BIIEPBHIE OBLITH H3TO-
TOBJICHBI YJIBTPa3BYKOBBIE JIOKATOPHI C LIEIbI0 O0OHAPYIKEHUS 100BOOHBIX 1000K (D).
Taroke npu nomouu anmaparos Y3U, paboraromux Ha NPUHLMIE yJIBTPa3ByKa,
BBISBIISIIOTCS OOJIE3HU BHYTPEHHUX OPIaHOB )KMBOT'O OpraHusma (B).

MCCNEOOBAHMUE —1.
KakoBa rnmybuHa mopa?
DXoJoT Ha Kopabiie HCIycKaeT yabpTpa3Byk ¢ yactoror 30 k['1. JlymiHa 3Tol BOJIHEI B BOjIE
5 cM. DXOJIOT MPUHUMAET CUTHAI, TIOCIIaHHBIN Ha JHO Mops, gepe3 10 c.

Brruncnure cOOTBETCTBYIONIME BETMYNHEI, 3aII0JIHUB JaHHbBIE KICTKH:

1) ckopocCTh yIbTpa3ByKa B BOJIE; 2) TIIyOUHY MOPSL.

V= I:IFH
A= I:IM
]

t= C

U=7w=| |Fu'| |M=| |M/C.

h=

NS
Il

N e l=
)
Il

£

O06cyauTe pe3yabTaThl:
1. Kakoe 3HaueHne CKOPOCTH MOJIYYEHO JJIsl YIbTpa3ByKa B Bojie?
2. Iloyemy npu BBIYHMCIICHUHN TITyOHUHBI MOPSI IPOU3BECHUE Ut JIeNUTCs Ha 27
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Hugppazeyx (no-NaTHHCKU infra — HUKE) — 3TO 3BYKOBBIC BOJIHBI C YaCTOTOM
MmensbIre 16 . Mcrournkamu nH(ppa3Byka MOTYT OBITh: HU3BEpKEHHE BYJKaHa (T),
yIapsroIIrecst 0 Oeper BOJHBI, 3aITyCK PaKeTHl (1), B3PBIB aTOMHOM O0MOBI (€).

OcHoBHOE cBOICTBO MH(PA3BYKa 3aKIIOYAECTCS B TOM, YTO OH MOXKET PaclpocT-
paHAThCs Ha OO0JIBIINE PACCTOSHUS BCIIEICTBUE CJIA00T0 MOIIIOIIECHUS €r0 Pa3HbIMU
cpeaamu. Mcmonp3yst 3T0 cBOMCTBO HH(PPA3BYKa, MOKHO OMPEACITUTH KOOPAUHATEI
CHJIBHBIX B3PBIBOB, BOJIH, CO37aBaéMbIX BETPOM B OKEaHE, AMULEHTPOB (HCTOY-
HUKOB) 3€MJICTPSICEHUH U ApYTHe.

CeiicMuyeckue BOJIHBI. BOJHBI, BOSHUKAIOIINE B TOJIIE 3¢MHOH KOPBI B pe-
3yJIbTaTe 3eMIICTPSACCHMS WIM CHJIBHOTO B3pBIBA, HA3BIBAIOTCS CEHCMHUYECKUMHU
BOJIHAMHU. AMIUIATY/Aa KOJeOaHHid, CKOPOCTh, JITMHA BOJIHBI U YaCTOTa KoJeOaHui
CeCMUYECKUX BOJIH, BO3HUKAIOUIMX B KOpe 3eMJIH, OINpPENeIIOTCS HMpUOopoM,
Ha3bIBaeMbIM celicmoepagom (€) [B COBpeMEHHBIX Telle(hOHaX HMEFOTCS IPO-
TpaMMBI, BEITIOTHSIOINE QYHKIHIO ceficmorpada (3k)].

& [Npocroii ceiiesmorpad ® (Myukuma ceiicmorpaha
Ha COBPEMEHHOM Tenedone

Teno
ITepo

Bymag

TOPHIOHTAILHOC ABHKCHHE KOPbI 3eMin

CelicMudeckre BOJHBI pPACHpPOCTPAHSIOTCS W3 HMCTOYHHKA (SMUIEHTpA)
3eMIIeTpsICeHHs B Tpex Buaax: P-tum, S-tum u L-Tum (3).

Bosina P-tuma — 3To mpozosibHAs BOJIHA, CO3JAIOINAS CHKATHS U PACTSDKEHUS
MEXIY CIOSIMH 3eMITH.

BoJuna S-Tumna — 370 nonepeyHas BOJIHA, PACIPOCTPaHSIOLIAsICsl B HAIIPABICHHH,
NEePHIEHINKYISIPHOM HAIIPABICHUIO KOJIeOaHHs CII0EB 3EMIIH.
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Bosna L-Tuna — 370 momnepeyHbie BOJHBI, PACIIPOCTPAHSIONINECS 110 TMOBEPX-
HOCTH 3eMJIM ¥ IPUBOSIINE K KATACTPO(MUIESCKIM TTOCIIEACTBHSIM.

. Dopmbl ceficMiTgeckoll BOTHE

Boana
S-muna

MpumeHeHHe NONyYEeHHbIX 3HAHWH
MCCNEOOBAHME-2.

3anaya (pemmre B CBOCI TeTpan).

CelicmMuueckas BOJIHA pacipocTpaHsercs B 3emie. Boara L-muna noxoaut uepes 32¢ mociue
BOJIHBI P-muna.

CkopocTh pacnpocTpaHeHust BOJIHbI P—muna 5,4 km/c.

CKopocTh pacnpocTpaHeHust BOJIHbI L—muna 3,8 km/c.

Omnpeznenute yaleHHOCTh PACIIOIOKEHUS celicMorpada OT AMULEHTPa 3eMIICTPICEHUS C
MIOMOIIBIO COOTBETCTBYIOIINX BBIPAXKEHH, 3aITOJTHUB TAHHBIC KIICTKH:

vi=[ | kwle=[___ |mk

v= el = Jmk

—e

I=hi=hy=(vrv)=| 2% [ e=[ Jm

Oobcyanre pe3yJbTaThl:

1. TlouemMy TpH OIPEACICHUH PACCTOSHHS JI0 MECTa HaXOXKJACHHs ceiicMorpada UCIoib-
30BaJId Pa3HOCTh CKOPOCTEH ceCMUUEeCKUX BOJIH?

2. Ha xakoMm paccTOSIHUM B KIJIOMETPAX OT AMHUIEHTPA 3eMIICTPSICEHHST HAXOIUTCS CeHCMO-

rpad?
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YT0 BblI Y3HANMH
__9TO 3BYKOBBIE BOJIHEI ¢ YacToTOM BhIIe 20 000 I'y.
___9TO 3BYKOBBIE BOJIHBI C YACTOTON HUXKeE 16 [Yy.

BriepBble  ynbTpa3ByKOBBIE JIOKATOPHI OBUTHM CO3JaHBI C
LEJIbI0 OOHAPYKEHUS .

Bonsbl, Bo3HMKaromue B 3€MHOM KOpe B pe3ylbTare
3eMJIETPSICEHUS MIIM CHIIBHOTO B3DPbIBA, HA3bIBAIOTCA .
AmmnTya KosnebaHui, CKOpOCTh, ATMHA BOJIHBI U 4AaCTOTA

KMOYEBDLIE CMIOBA
CencmMuyeckas BonHa
YnbTpasByk
Cencmorpad
WUHdbpasByk
MopBogHasa noaka

KoJieOaHUH CeHCMUYECKUX BOJIH, BOBHUKAIOLIUX B 3eMHOI KOpE, ONPEIeIISIOTCsl IPHOOPOM,

Ha3bIBAEMBIM .

lposepte

1. Kakue npupo/iHbIe SBICHHS SIBIISIIOTCS HCTOYHUKAMK HH(ppa3ByKa?
2. KakoBO OCHOBHOE CBOMCTBO YJIBTPa3ByKa M YeM OH OTJIMYaeTcst oT MH(ppa3ByKa?

3. [IpuBeauTe MpUMeEpH! yIbTPA3ByKOBOH JIOKALIUH.

4. Kakoii THIT CeiCMUYECKUX BOJIH HanOoJIee onaceH i yenoBeka? [louemy?

MPOEKT

[ToxroToBeTe 3cce, UCMOMB3Ys pecypchl MHTepHEeTa, Ha TeMy «MHup KUBOTHBIX W WHQpa-

3BYK».
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OBOBIIAIOIINE 3ATAHMS

1. Ompenenure COOTBETCTBHE:

1. [lepuox xonebanmit I1. Yacrora Konebanuit III. AmmrTyna KoneOaHwi

a — YHCIIO0 KoJIcOaHuil B OIHY CEKYHIY;

0 — MaKCUMaTbHOE OTKIIOHEHHE MAsITHUKA OT MOJIOKCHUST PABHOBECHST;

B — BpEMsi, 3aTPaYCHHOE MAsITHUKOM Ha OJIHO TIOJIHOE KOJIeOaHue;

I' — paccTOsIHUE MEXY JABYMS TOUKAMH, HAaHOOJIee YIaIeHHBIMU OT MOJIOKCHUS

PaBHOBECHUA MAsATHHUKA,
J — OTHOIICHHME YHCJia ITOJTHBIX KoJIeOaHMH KO BPCEMCHHU, 3aTPAYCHHOMY Ha 3TH

KOJIeOaHus.
A)I-0; II—a, m; II-r
B)I-8,n; 1l—a; II-o
B)Yl-r,m; 1Il-a; II-s
Ni-s; II—a, x; II1-6
MHl-a,n; -8 II-6

2. Yacrora konebanuii 0,04 I'u. Onpenenure nepuo KoineOaHH.
A)0,25¢c B)25¢ B)40c I)25c¢c [D4c

3. OnpeaenuTe MPaBUILHOCTH BEIPAXKCHUN U BRIOMpANTE BEpHBIC HAPABICHUS
ecly BhIpaKeHHE TpaBUiIbHOE, B HarpaBieHuH «I1», B mpotuBHOM ciyuae — «JI».

JlmHa BoyHbI — 3TO paccTost-

HHUE MEXKIY IABYMS COCETHUMU
BBIITYKJIOCTAMU BOJIHBL.

Wubpa3Byk — 5TO 3ByKOBBIE
BOJTHBI C YaCTOTOU
menbire 16 I

O

VnbTpa3ByK — 3TO 3BYKOBBIE
BOJIHBI C YaCTOTOM
Menbie 16 I'o.

MexaHu4yeckasi BorfiHa — 3TO
pacnpocTpaHeHue MmexaHu4ye-

CKMUX KornebaHui B ynpyrowu

cpege.

()

CKOpOCTI: BOJIHBI 3aBUCUT
OT MCpruoaa U JJINHbI BOJHBI.

CelicMHYECKUE BOJTHBI —
9TO MPOJIOIBHBIE
Y TIONIEPEYHBIE BOJIHBI.

Yet0BEK MOXKET CIIBIIIATH
BCE 3BYKH.
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Tabnuua 1: HekoTtopble pusnyeckue xapakrepuctukm ConHua

Paguyc (Kkm) Macca (kKr)
COMHLIE 695 000 1,99 - 10%°
HekoTopblie pusnyeckne xapakTepUCTUKUN NAAHET
MnaHeTbl CpeaHee paccTosiHue Macca Paguyc
ot ConHua (x10°km) (kr) (km)
MepKypuit 57,91 3,30-10%3 2 440
BeHepa 108,20 4,86-10% 6 052
3emna 149,60 5,97-10%* 6378
Mapc 227,94 6,41-10% 3397
Onutep 778,33 1,90-10% 71492
CatypH 1426,98 5,68-10% 60 268
YpaH 2870,99 8,66-10% 25559
HenTyH 4497,07 1,10-10%¢ 24 764

Tabnunua 2. 3HauyeHuA KoapPULMEHTa TPEHUA CKONIbXKEHUA ONA HEKOTOPbIX

conpuKacarwuxca ten

Marepuan n
CBuHeL, — YyryH 0,20-0,21
[epeso — gepeso 0,2-0,5
Crtanb —cTanb 0,03-0,09
[epeso— neg, 0,035
LWnHa— cyxoi acdanbT 0,5-0,7
LLInHa— MmOKpbIi achanbT 0,35-0,45
LLnHa — rnagkun nep, 0,004

Tabnuua 3. CKOPOCTb 3BYKA B pa3/IMYHbIX cpepax

BeuwiectBo CKopoOCTb 3BYKa, %
Bo3agyx (15°C) 340

Bogaa (25°C) 1500
CBuHel, 2160

Megb 4700
Oepeso (ay6) 5000
Crekno 5000 + 5500
ANOMUHUI 5100

Cranb 5500 + 6100
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Pulsuz

9ziz maktabli!

Bu darslik sana Azarbaycan dovlati tarafindan bir dars
ilindaistifada tictin verilir. O, darsili middatinda nazarda tutulmus
biliklari gazanmagq liclin sana etibarli dost va yardimgi olacag.

inaniriq ki, san da bu darsliya mahabbatls yanasacaq, onu
zadalanmalardan goruyacaq, tamiz va saligali saxlayacagsan ki,
novbati dars ilinda digar maktabli yoldasin ondan sanin kimi rahat
istifada eda bilsin.

Sanatahsilds ugurlararzulayiriq!



