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M3ydenue 3aK0HOB IBVIKEHHsI HA YCTAHOBKE ATBY/AA: METOIU-
YECKHME YKa3aHHUs K BBIIOJHEHHIO nabopaTopHoit paboTel Nel mo pasne-
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Conepixar CBEICHHS M3 TCOPHU KMHEMATHKH ¥ JMHAMUKH I10CTyHa-
TEIIFHOr0 IBIDKEHMS Tein. llpeanararoTcs MeTOAbI MPAKTHYECKOTO OIl-
peneneHys 3aBUCUMOCTU IIPONMJEHHOr0 IMyTH W CKOPOCTH OT BPEMCHH
IPU PABHOYCKOPEHHOM IBIDKCHHMM, a TAKKe METOAWMKA JIJIA HPOBEPKH
BTOPOro 3akoHa HeroToHa.

Meroauyeckne yxa3aHus COOTBETCTBYIOT TpeGoBanuaM @ Deme-
paNbHEIX 00pa30BaTENbHBIX CTAHAAPTOB BBHICHIETO MPOQECCHOHATBHOIO
o6pazoBanusa (OI'OC), PenepanpbHOro KOMIIOHEHTA IMKIA OOIIMX Ma-
TEMATHYECKAX U €CTECTBEHHOHAYYHEIM AMCLUIUINH, a TAKXKEe pabodnm
y4eOHBIM IIaHaM ¥ paboYuM NpOrpamMMaM [0 KypcaM paszmelioB 00-
mel QU3MKKM BCEX TEXHUYECKHX CHELUATBHOCTEN (HaIIpaBJICHI/II/I) noJI-
rotoBku IO3I'Y. |

ITpenHasHaYeHb! Ui CTYACHTOB HMHXCHEPHO-TEXHMYECKUX CIIEIH-
aJIbHOCTEH Bcex HopM oOydeHHS.

TekcT nevaraeTcs B aBTOPCKOM peTaKIyuu
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JIaboparopnasa paGorta Nel

Uzy4enue 3aKoHOB ABMKEHNS HA yCTAHOBKE ATBY/a

[IprGOpEI ¥ MPUHAISKHOCTH: yCTAaHOBKAa ATBY1a, HAOOp IPy30B,
CEKYHIOMED.

Llenp paboTHI: MCCIENOBATh 3aBUCHMOCTH HMPOMACHHOIO IyTH W
MTHOBEHHOM CKOPOCTH OT BPEMEHH I PaBHOYCKOPEHHOTO IBIDKCHHA,

IIPOBEPUTH OIIBITHBIM ITyTEM CHPaBEIMBOCTH BTOPOTO 3akoHa HeroTo-
Ha. :

KpaTkas Teopusi

W3BecTHB! creAylolye 3aBHCUMOCTH U1 PaBHOYCKOPEHHOIO

. at? :
IBYDKEHUSA 0e3 HavanbHOM CKopocTH: V =at, S =-—.

CreroBaTeNIbHO, MTHOBEHHEIE CKOPOCTH PaBHOYCKOPEHHOI'O [BH-

, v, ot ,
JKEHHS [IPOHOPLIMOHATBHE BPEMEHY JBHKEHHA: — = -1, a IIyTH Tpo-
2 b |

S, ¢t
HOPLUHOHATEHEI KBAIPATy BPEMEHH JBIKCHHS —- = -
F L .
— (rtme F =2 F, - pe3ynbtu-
m i

pYyIOIIas BCEX CHJI, NEHCTBYIOIUX Ha TEJIO0), CIEAYET, UTO MPH m=const
YCKOpEHHE Tena (CUCTEMEI TeJT) IPONOPLHOHATBHO ASHCTBYIOMIEH cue:

M3 Broporo 3akona HrewotoHa d =

il _iFl
@[]

OTH 3aKOHOMEPHOCTH U MCCIEAYIOTCS B JaHHOU paboTe Ha ycTa-
HOBKE ATBYJa.
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Onucanue ycTaHOBKH

/.)
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m
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y
|
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Puc. 1

YcTaHOBKA COCTOMT W3 BEPTUKANBHOM peiKu CO IIKaio, Ha KO-
TOPOM 3aKPEIUIAFOTCS ABE Nojo4ku: crutomHas I, u ¢ KoNbHeBLIM OT-
BepctueM I; (puc. 1-a). B Bepxueit uacTu peiiku umeercs Jierkuif 610k
b, yepe3 KOTOpPEIA nepeOpolieHa HUTh C JABYMS TPy3aMH OJUHAKOBOM
MAaccChl (m=m,=m). ‘

Ecnu Ha rpy3 m; MOJIOKUTH NEPETPY30K A m, TO paBHOBECHE CHC-
TEMBbI Oy €T HapymieHO, U OHA HAYHET ABUraThCs ¢ HEKOTOPHIM IIOCTO-
AHHBIM YCKOpEHHEM d . Ero MOXHO OnpenenuTs U3 CIEYIOINX paccy-
XKICHUH.

Ha xaxnprii u3 Tpy30B JEHCTBYIOT JIBE CHJIBL: CHJIA TSXKECTH mg U
CHJIa HATSDKEHMSA HUTH T (puc. 1-6). :

byneMm cuuTath HUTH HEBECOMOM, HEPACTIKUMOM CKonL3ﬂmeI7I 1o
6oy 0e3 TpeHus (Maccoi M BpameHueM OJ0Ka MOXHO IPEeHeOpeys).
B 3TOM cirydae ee HaTS)KEHUE OJMHAKOBO II0 BCEH IJIMHE

lfll=lle=lf|-
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T.k. HUTh IPAKTUYECKU HEPACTIIKUAMA, TO YCKOPEHUI rpyson o1~

HAKOBEHI [0 BEMMIHHE |d;| =|d,| =|d].

Janumem BTOpoit 3akoH HBIOTOHA A9 KaxXmoro us3 rpysoB

mad = ZF

UL Tpy3a my mg+T, = ma,,
marpysam,  (my +Am)-g+T, =(m, + Am)-d, .

CnpoenupyeM 1oaydeHHble YpaBHEHUS HA OCH X; U Xj, HampaB-
JeHMA KOTOPBIX COBIIAJAIOT C HAIIPABJICHUEM IBHIKCHHUS IPY30B

IT'-mg=m-a
(my + Am)- g =T = (m, +Am)-a

Pemias 3TM ypaBHEHMUS OTHOCUTENBHO 4, MOy YHM:

_ Amg
2m+Am

3aoanue Nel, :
Hccneoosanue 3agucumocmu npoiidennozo nymu S om epe.zneuu
0GIICeHUA  NPU ROCHMOAHHOM YCKOPEHUU

1. KnaxyT Ha rpy3 m, Oonpumii meperpysok Amé Ilpu

3TOM YJEPXHBAIOT IPy3 m; TakK, 9TOOBI CHCTEMa OCTaBAJIACh HCIIOII-
BH)KHOH.

2. OtnyckatoT cucteMy rpy3oB ( cm.puc.l) u oszOBpe-
MEHHO BKIIIOYAKOT cekyHaoMep. CucremMa NMpUXOIUT B paBHO}'CKOpeH-
HOE JBHKCHHE.

3. B MoMeHT cHsTHS neperpy3ka Am nono4ko# 11; ce-
KYHZIOMED BBIKJIIFOYAIOT U 3aMUCHIBAIOT €0 MOoKasaHus f;. OmBIT OBTO-
puTh 3 pasa v HATU CpeTHEE BPEMS <Zp).

4. Bce nelictBus, ykasaHubIe B MyHKTax 1-3 HOBTOpHIOT
ewle AJIs ABYX IOJNIOKECHUi rpy3a (my+Am) oTHOocUTENBHO nOTOouKH [T
(paccrosauii S; ¥ S;) IPU HEM3MEHHOM Macce IEPErpysKa Am (a0
rapaHTHpYeT OJMHAKOBOCTH ycKopenws). Haxomsar cooTseTcTBYIOmMME
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CpEHHUE TI0KA3aHUs CEKyHAOMEDA <f1), <tp, (t3>. JlaHHEIE I/I3MCpCHI/IPI 3a-

HOCAT B Tabymiy 1.
S. CpaBHuBas COOTHONICHHUS

Sy H_<i>2_ Sy ) <f2>2 Y <t1>2

: CHENATh BEIBOJ O 3aBﬁch0-
SR CY R I Y B (Y |

CTH IIPOXOAMMOrO TEJIOM IIyTH OT BPEMEHH IIpH paBH0yCKopeHH0M

IBYOKCHUH 0€3 HadaIbHOM CKOPOCTH.

TaGnHua 1

Ne | Sm X o, | 5.5.8 | &) (B (@)
’ | ¢ | S8 | (1) (6) ()

1

2

3

3aoanue No2. ,‘
Hccneoosanue 3aeucumocmu ckopocmu V om epemenu
ogudICeHUA t RDU ROCMOAHHOM YCKOPEHUU A

1. VYcranoButh KONBIEBYIO TIONIOYKY I1; Ha pacc*ro;[Hm/I S or
cruromHoit momnodxw I, (S° mo pEKOMEH ALY NIPETIOAABATES).

2. Tlomoxuts Ha rpy3 m, TOT XKe meperpy3ok Am, 9T0 GBI ¥C-
TIOJB30BaH B 33aHKH |, KOTOPHIA HE NPOXOAHUT Yepe3 KOMBLEBOE OT-
Bepcrue B II;. CucrteMy npu 3TOM yAEPKHUBAIOT B PABHOBCCHH. TIono—
XKeHus rpy3a (my+Am) ot nonouku I1; 3amaeM TakuMH Ke, KaK I/I B 3a-
nanun Nel (Sy, S, S3) «

3. OTINycTWTh yAEPKHBAEMBIA TIpy3. BpeMs €ro IBIDKCHHA
<11),(t2),(t3> OBLIO ONPEAETICHO NMPH BHIMOJHCHUM 33aJaHud 1 U 3aHECEHO

B Tabnuity 1.
* % * :
4. W3meputs BpeMeHa 1;,1,, f; JBYDKEHUS Ipy3a 71, OT KOJIbIIE-
Boil mosouku II; (c MoMeHTa cHATHA meperpys3ka Am) IO CILIOIIHOM
nonouku [, (mo MmomMenta ynapa 0 Hz) OneIT OBTOPUTH 3 pasa UL
Kaxzoro (S;, S;, S3) u HaliTh < tl >, < t2 >, <t3
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5. Onpenenuts MrHOBEHHEIE CKOPOCTH ‘Vl ;

Ipy3a m; B MOMEHT CHATH: NEperpy3Ka Am Ha KOJIbLIEBOM IT0JIKE MOXKHO
cienyromuM oOpasom. Haumnas ¢ MOMeHTa CHATHA meperpyska Am
JABIDKCHHE CHCTEMBI M3 PaBHOYCKOPEHHOTO MEPEXOAUT B PAaBHOMEPHOE
CO CKOPOCTBIO [/

, PaBHOM MTHOBEHHOW KOHEYHOH CKOPOCTH B KOHIIE

nyta S, C 310t ke CKOpOCTBIO'Vl OHA Y)XX€ PABHOMEPHO JIBHXETCS Me-

x1y noiroukami I1; u I, u cnegoBarensHO MOXKET OBITH PAaCCYMTAHA TI0
o
h N
bopMyIe 'V' < , TII€ h — BBICOTA IWIHMHIPHIECKOTO rpy3a
i)’

6. Paccuurats V), V,, V3 npu HemsMeHHOM Macce Ieperpyska
Am (310 rapaHTUPYeT OJMHAKOBOCTb YCKOPCHHA, NPH HEM3MEHHOM
paccrosiHud S ). JlaHHBIE 3aHECTH B Tabnuiy 2.

7. CpaBHUTH COOTHOWICHUA

u (t) ‘VZIH 2> IVI’
7 ) 7|

" CACJIaTh BBIBOJ O 3aBUCHUMOCTH CKOPOCTH OT BPEMCHH IPH paBHOYC-
KOPC€HHOM OBHXXCHUHN 0e3 HavabpHOI CKOpPOCTH .

TaGJIpIuaZ
J;S S, | b, | S*, o ¢, ’\7, ]Vll 'Vzl 'Vll oty
R I , c | Mk tz’t3’t3
1 ‘
2
3

Ilpumeyanue: KONOHKY B TabJl. 2 CO 3HAYCHUAMH <t> B3ATh 13 Tabm.1.

3aoanue Ne3.
Ilpoeepka emopozo 3axona Heromona

1. OnpenemuTp B3BEIIMBAHAEM MAcChl IEPErpy3KoB Am; u
Amz. :

2. Ha rpys m; nOMECTHTh IEPErpy30K Am,, a Ha rpy3 m; BTO-
poii meperpy3ok Amy (Amo>Am,). CucteMy IpH 3TOM YAEPKHBATH B
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paBHOBecud. TlonoxeHue rpy3a my+Am, 1O OTHOIIGHUY K KOJILLIEBOM
nonouke I1; 3amaercs npenonaBarenem (310 paccrosuue S)/

3. OTtmycTuB CHCTEMY TpYy30B, OZHOBPEMEHHO BKIIOYHThH CE-
KyHIOMED ¥ U3MEPUTH BpeMs #y ABVKECHUS Tpy3a(my+Am,) 10 CHATHA
neperpyska Am, nonoukoii 11;. OneiT moBTOpUTS 3 pasa u HaltTH ).

4. OmnpenenuTs yCKOPEHUE JABMKEHHIS CHCTEMEI TT0 GOpMYIE:
28

|a1|-<_tl—>

5. OG6a meperpy3ka Am; u Am, TOMECTUTL Ha Ipy3 m,. Bce
NCUCTBYS, YKa3aHHBIE B IyHKTaX 1-5, MOBTOpUTH. BEIUMCIHTE yCKOpe-

- 25
Hye 110 hopMye: d,|= —<;5§ :
2

6. Omnpenenuts CHUIIBL, BBI3HIBAIOHIME YCKOPEHHE CHCTEMBI TEI
IJISL ABYX CITy4aeB U3 COOTHOIICHHUIA:

Fi|=(am, ~Am)g  n |F2|=(Am2+Amlxg;;
7. 1IpoBepuTh BHIOJIHEHHE PABEHCTBA OTHOIICHH
|a1| |Fl'
|"2|

BEITEKAIOIIIEE U3 BTOPOro 3aKkoHa Hpi0TOHA NpH yCITIOBUH NOCTOAHCTBA
MacChl CUCTEMBI M =2 Myynyunpa TAM, +AMm,.

Bce pesysibrarsl 3aHeCTH B TaOMIy 3.

8. Crnenarp BBIBOABI O 3aBUCHMOCTH YCKOPCHHS CI/ICTGMBI To-
CTOSHHON MAacCCHI OT BEJIMYUHBI NPUTOKEHHOM CHIIEL.

Ta6nnua 3
5 F
S, M f,C b, C a, m/c? F, H % ll—ﬁ;ll
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Konmponwnsie eonpocut

1.  Yro noHuMarT mox MEpEeMEIICHHEM, MIHOBEHHOM H cpen-
He#l CKopocThio? Kak pacCUMTHIBACTCS MTHOBEHHAST M CPEIHI cxopo-
CTH, 3Had, Hanpumep, GyHkimo S(¢)? |

2.  Yro Takoe yckopenme? HasoBute COCTaBISIONIME ITOHOIO
YCKOPCHUS NPY KPUBOJIMHEIHOM aBkeHuH. 1o kakum q)opMyJIaM OHH
PacCUUTHIBAIOTCA?

3. IlpuBeaurte ypaBHEHUS paBHOMEPHOIO U paBHonepeMeHHoro
JABrKeHus Brojibk ocu OV, IlpuBenure rpa@ukd 3TUX JBHIKCHUIMA.

4.  Coopmymupyiite 3axonsl HeroToHa. YKaxkute TPAHHIE! MX
HPUMEHAMOCTH. [IOHATHUS CHIIBI, MacCHL ;

5. Ilpusenure npu¥MeEpHl COCTABICHHS YPAaBHEHUM IBMKCHU
TEJ 0O BTOPOMY 3aKOHY HBIOTOHA 1IpH ABIKEHUH CBS3AHHBIX TEI.
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