H.A.KopMmakoB JvHaMuKa

10 ksacc

Paspen-1

OCHOBbBI ITHHAMHKH

Bnok -2

AVWHammnKa — pasgen mexaHUKM, B KOTOPOM MU3y4atOT 3aKOHOMEPHOCTH
MeXaHNYeCKOoro AsnxeHnAa matepunaabHbIX TEN NOA, ,ﬂ,eVICTBMEM NMPUNOXKEHHbLIX K HAM

CUn n Nnpnu4NHbI BO3HUMKHOBEHUNA Y TEN yCKOpeHMVI.

CopeprKaHue

Ne OK

§§ yuebHuKa

Tema 1

OK-10.2.1

20,21,22,28

1.4710 U3yyaeT gMHaMMKa?

2.KomneHcauma aencrsni

3.MHepumA

4.VIHepL|,14aanb|e CncTtembl OTCHETa

5.MepB.bIit 3aKoH HblOTOHA

Tema 2

OK-10.2.2

1.Mouemy n3meHAETCA CKOPOCTb?

2.YcKopeHue npu B3aMmMogemncramm

3.NHepTHOCTL

Tema 3

OK-10.2.3

25,27

1.Macca tena

2.N3mepeHune macc

3.CBoWicTBO Macc

Tema 4

OK-10.2.4

23,24,25

1.BTopo 3akoH HbtoToHa

2.0cobeHHOCTM BTOPOro 3akoHa HbloToHa

Tema 5

OK-10.2.5

26

1.TpeTuni 3aKoH HbloToHa

2.0cobeHHOoCTM TpeTbero 3akoHa HbloToHa

Tema 6

OK-10.2.6

29,34,35

1.Cvnbl B npupoge

2.Cuna ynpyroctu

3.0cob6eHHOCTU CUAbl YNPYrocTu

4.Cnna peakuynun nogseca  CnMaa peakymm onopbl

Tema 7

OK-10.2.7

30,31

1.3aKOH BCEMUPHOrO TAroTeHUA

2.[paBUTALMOHHAA NOCTOAHHAA

3.Mpegenbl NPUMEHMMOCTHM 3aKOHA

4.paBUTaUMOHHOE Nose

Tema 8

OK-10.2.8

32

McKyccTBEHHbIE CMYTHUKK 3eMn.
MepBas KOCMUYECKasA CKOPOCTb

Tema 9

OK-10.2.9

33

1.Cuvna tsaxkecTtun

2.07 Yero 3aBUCUT M He 3aBUCUT CUNA TAXKECTU

3.YcKopeHue cBoboaHOro nageHuns. HanpasneHue cusbl
TAXECTU

4.Bec tena. lMpuposa Beca Tena.
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H.A.KopMmakoB JvHaMuKa 10 ks1acc

Tema 10 OK-10.2.10 33
1.Bec Tena B pa3HbIX YCNOBUAX
2.HesecomocTb. Meperpy3ka

Tema 11 OK-10.2.11 36,37,38
1.Cvna TpeHusa
2.Mpupoaa cuabl TpeHUA
3.0cobeHHOCTU cubl TPEHUA
4.Cuna TpeHuna ckonbxenuna. KoapoumumeHT TpeHns
5.Cuna TpeHuna KavyeHmsa
6.Cnocobbl yBeNMYeHUA U YMEHbLUEHWUA CUbl TPEHUA

Tema 12 OK-10.2.12 3aja4a
[BuKeHne Tena nog, 4enNcTBUEM CUNbI TPEHUA

Tema 13 OK-10.2.13 3apgava
[BuKeHne B BEpPTUKA/IbHOM HanpaBaeHUU

Tema 14 OK-10.2.14 3apava
[Bv>KeHne N0 HAaKNOHHOM NNOCKOCTH

Tema 15 OK-10.2.15 3apava
[BuxKeHne cBA3aHHbIX Ten

Tema 16 OK-10.2.16 3apava
[BuKeHne Ha HenoaBuMKHOM B10Ke
Ypok e3aumokoHmpoansa «[lloemopum meopuro» B3K-2

OcHoBHBIe hopmMyAasl pa3aeasa «[JuHaAMHKa»

www.kormakov.ru
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H.A.KopMmakoB JvHaMuKa 10 ks1acc

B/IOK -2 OK-10.2.1

OAHHAMHKA
- usyyaem, rnpu KaKux ycnosuax:
® mesi0 NoKoumcs
e Jsuxtemcsa pa8HOMEPHO
® U3MeHsem CKopocms mena
- 0 MakKxce
® [IPUYUHBbI U CIOCOBbLI U3MeHeHUS MOOYA U HanpassaeHUs YCKoOpeHUs

1.KomneHcauusa aenucrsmm
1.3emna - onopa

-AEeNCTBUA HeT (I_?)=O,I_/)=O) - nokoli
1. 2.@ 2.3emna—HUTb

3.3emnAa —BoAa - BEeNCTBMA CKOMMNEHCUPOBAHbI
3. I (R=0, V=const)

4.3emna- Bo3ayx pPaBHOMEPHO U NPAMOJIMHENHO
C—

2.Hepuunsa — qeneHUe coXpaHeHUs CKopocmu 08UXCeHUA mead npu omcymcmaeuu
gHewHux 8o3delicmeuli uau nNpu Ux KOMMNEeHcayuu, npu 3mom mesio Haxoo0umcs 8
MoKoe Usu 08UXEMCA pasHOMepPHO u npamonuHeliHo.(I.fanuneli)

3.UHepumnanbHbie cuctembl otcyerta (U.C.0.) — cucmema omcyema,
OMmHoOcuUmersibHo KOIT)OpOﬁ mersio, ripu omcymcmeuu eHeWHUX go30elicmeauli unu rnpu
ux KomneHcayuu, osuxemcs I'IpFIMOﬂUHEUHO U pasHomepHo.

N.C.0. — 6ecumcneHHoe MHOXXeCTBO

OnbiTbl Fannnea nokasanu, yto 3emna — U.C.0., HO He eAUHCTBEHHAA TaKaa cuctema
1.Moe30, udywuti no npAMoauHeliHoMy y4acmkKy ¢ nocmosHHol ckopocmeoto — U.C.0.
2.C.0., c8A3aHHAA C XOKKEUCMOM, 08UMCYUUMCA OMHOCUMEsIbHO /1600 C YCKOPEHUEM-
cucmema HeuHepyuanbHasa

4.Mepsbli1 3aKOH HblOTOHA
N.HetomoH 6bin ybexcoeH 8 npasome lanunea u
8K/1H04YUS 30KOH UHepyuU 8 cucmemy 3adKOHO8 08UMH(EeHUSA

CyLLecTBYIOT TaKMe CUCTEMbI OTCYETA, OTHOCMTE/IbHO KOTOPbIX NOCTYNaTeNbHO
ABUMKyLLEecs Te/10 COXPaHAET CBOKO CKOPOCTb NOCTOAHHOM, MOTOMY HYTO Ha
Hero He AeNCTBYIOT apyrue Tena ( unm aeicrema gpyrux Ten
CKOMMNEHCUPOBaHO)
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H.A.KopMmakoB JvHaMuKa 10 ks1acc

B/IOK -2 OK-10.2.2

B3AUMOJENCTBHE TEA

1.Moyemy U3MmeHAETCA CKOPOCTb?

s | ow—w

-83aumodelicmeue NPU4YUHA U3MeHEeHUsA CKopocmu, m.e. NPUYUHA YCKOPeHUs

a

2.YcKopeHue npu B3auMoaencTsmm
He3zasucumo om poda e3aumodelicmsus:
1.HanpaeneHuA ycKkopeHul NpomusornonoxcHbl

— —

a; a;

la| @ @
2.— = const ,

|az |

3.CKOpOoCTb U3MeHAeTcA
bbicTpee MepaneHHee

- neekosoli asmomobusnb - epy3080l aemomobusb
- nycmoli 8a20H - 2pyHceHblli 8020H
-cmyn - cTon

Tena meHee » UHEPTHbI < Tena 6bonee

CBOIACTBO Tena, OT KOTOPOro 3aBUCUT €ro YCKOpeHUe Npu B3aumoaemncTsmm ¢

Apyrumu Tenamm, HasbiBaetca MHEPTHOCTbLHO

4.Yem Teno nHeptHee, Tem BpemMmsa USMEHEHUA CKOPOCTU 6osabLue
1. 2.MaX0BUKMU
3.dyHAaMEHTbI CTAHKOB

4.8 umpke ( YenoBek — HaKoBa/bHA)
MeOls1eHHO

b6biIcmpo

}

www.kormakov.ru Ctrpanuua 4




H.A.KopMmakoB JvHaMuKa 10 ks1acc

B/IOK -2 OK-10.2.3

MACCA TEAA

1.Macca Tena — BeAnUYMHa, XapaKTepusyiowaa MHepTHOCTb Tena

|a1| — — - OMHoweHue macc 63GUM008ﬁcm6nyU,{UX mes pasHo

laz|  my 0b6pamHomy omHoweHuro modyneli yckopeHuli

2. 3mepeHune macc
1.0 YyCKOpPEHMIO NpM B3aMMOAENCTBUM C STAZIOHOM

|a3T | _ m, Ay

|aT | my; L

2.B3BelnBaHUEM
1889r.

=My 1 Kr ®paHuymna
3TaJIOH r'CeBp

MnhatnHa+Upuauni

3.CBOIACTBO MaccChbl
1.He 3a8ucum om pooa 83aumoodelicmaus
2.cknadbieaemcs (m=m; + my +...)
3.usmeHsaemcsa npu 08UMXeHUU mes co cKkopocmeto, 6auU3Kol K ckopocmu ceema

vV » c=3x10° m/c m = —2

v2

1=z

www.kormakov.ru Crpanuna 5




H.A.KopMmakoB JvHaMuKa 10 ks1acc

Bnok -2 BTOPOM 3AKOH HBIOTOHA OK-10.2.4

1.Cuna — scakoe delicmsue 00HO20 mesna Ha Opyaoe, A8AAUWeeca MPu4uHoUl
yCKOpeHusa unu oegopmayuu

—

F — BEKMOPHAA 8esq1UMUHA XapaKkmepu3lyemca — Yucs108biIM 3HAYeHUEM
- HaripasesneHuem
- moykoli rnpusioxceHuAa

2.0T1 yero 3aBUCUT YCKOpeHue?

—

a

m F a
1.m-const; — = =% a~F

) az

F
mq ar 1
M I 2.F-const; — =—=; a~—
F-xr——H my  ai m
C

F

d=—

m

[ ]
!
!

Cuna, peMcTByIOLLAA Ha Te/10, paBHA NPOU3BEAEHUI0 MACCbl Te/1a Ha
coobuiaemoe 3TOM CUNOU YCKOpeHue

3.0cobeHHOCTM BTOpPOro 3akoHa HbloToHa

- IPUAOHCEHHAA K mesy cunaa ornpedessem e20 yCKopeHue;

- CUMQa — NPUYUHA U3MeHeHUs 08uMeHuUs (cKkopocmu);

- HanpasneHue yCKopeHuA ece20a cosrnadaem C HanpasaeHUem cusbl;

- cripasednus 0414 Mtobbix cus;

- ec/qlu Ha meso oelicmsyrom HECKO/bKO Cus, mo bepemcsa pe3ynemupyow,as cuna

[Z‘f:m?i]

FeomeTpuueckas cymma BCex cui, AeiCTBYIOWMX Ha TeNo, paBHa
npousseaeHUI0 Maccbl Tela Ha coobLiaemoe 3Tol CUIoN YCKopeHue

www.kormakov.ru Crpanuua 6




10 ksacc

H.A.KopMmakoB JvHaMuKa
Bnok -2 TPETHIi 3AKOH HBIOTOHA QUL
Fl F')2
m; ms
mi; = meg

S =S = Vi=V;
Vi =ait; Vo = ast
a =-qaz

m:a; = — ma2Qaz

Tena AencTBYIOT APYr Ha Apyra ¢ CMAaMU, PaBHbIMM MO MOAY/IO U
NPOTMBONO/IOXKHbIMU NO HaNPaBAEHUIO

OcobeHHOCTH TpeTbero 3aKkoHa HbloTOHa

Cunbl B3aMmoaeincTema A0NMKHbI ObiTb:

1.00Hol npupodsbl

2.8cez0a PAaeHsbl o eesqiuvyuHe

3.8ce20a HanpasseHsl 8 MPOMUBOINOANOHHbIE CMOPOHbLI 80016 0OHOU nNpamMol
4.1MpunoxceHsl K pasHsIM mesiam U He ypasHo8ewusaromcs

www.kormakov.ru
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H.A.KopMmakoB JvHaMuKa 10 ks1acc

OK-10.2.6

Bnok -2 CHABI B ITPUPOE

Cywecmsyrom 084 OCHOBHbIX 8UOA 83aUMO0OelicmB8uUsa 8 MEXAHUKE

1.rpaButayumoHHOe 2.9NeKTpOMarHuTHoe
-cuna mAazomeHun - cuna ynpyzocmu
-cusa maxcecmu - cusna mpeHuAa
- 8ec mena - cuna msaeu

- sbiImanKusarow,asa cund
Cymb 371eKMPOMA2HUMHbIX CUS —
g83aumodelicmaue 3apAXEHHbIX YaCMuy, cCoceOHUX AmMomMos8

Cuna ynpyroctu

cocedHue amomel
5
- o @ » - - - Fomm‘ = anum. W Fynp,:O
R _ =
\f/ " Fomm. > anum ) W\, Fynp.

< Loy E/__\___/__\__ ANBIVA S
h \_./ - Fomm. < anum. Fynp.

Foup = X(Fup +Fom) |

OcobeHHOCTU cun ynpyroctu
1.Bo3HuKatom npu dechopmayuu mena (pacmsameHue, cramue, usaub, kpyyeHue)
2.Bcez20a HanpasneHol neprneHOUKYAAPHO MOBEPXHOCMU COMPUKOCHOBEHUSA
g83aumoodelicmsyrouux mesn
3.lMlpomueononoxcHbl HANPABAEHUK CMEeW,eHUAM Yyacmuy mesna
4.Bo3HuUKarom o0HO8peMeHHO y 08yx mesn
5.Mpu maneix degpopmayusx 8binonHAemca 3aKoH lNyka

F = —kA _ Fyp. _ E - Ko3gh.eecmkocmu 3agucum om
ymop.) x X k=——
Ax M | pasmepos u om mamepuana

6.Cunbl ynpyeocmu, delicmayroujue Ha mesio o CMopPOHbI OMopsI UaU nodseca, Ha3-cs
cunoli peakyuu onopel ( N ) unu cunoii peakyuu nodseca (T )

N N m,””. T
/; ®
P vmg mg

www.kormakov.ru Crpanuia 8



H.A.KopMmakoB JvHaMuKa 10 ks1acc

Bnok -2 3AKOH BCEMHPHOTI'O TSITOTEHHUS OK-10.2.7

\

lMadeHue men Ha 3emsnio
JlyHa 8oKpye 3emnu

U.HblOTOH lnaHemeo! s8oKpye ConHya

lMpunussl u omaussl
v ETE S T L vatEcrate V

Cusnbl mazomeHusa

E F mym
LIS
R

Bce mena npumsazuearomca dpye K opyay ¢ cunoli, Mooysab Komopoli
npAMO NPornopyuoHdaseH npouseedeHutro Uux macc u obpamHo
nponopyuoHaseH K8aopamy paccmosHuli Mexo0y HUMU

paBUTAUUOHHAA NOCTOAHHAA

1ke 1ke
-11
A 6,67 x 10'H
pmymeo B Im N
I‘ L
6000 G =667+ 10111
ceuHey, ) -2
Kr
AL KaBeHauw (aHrn.) — nepsbin!
Mpeaenbl NPUMEHUMOCTH 3aKOHA Henpumenum!
-MamepuasnbHble MoYKU - becKkoHeYHbIl cmepxceHs U wap
-wapeol - becKoHe4Has Na0CKOCMb U Mesno

-wap 6onbwezo R u meno

paBuTayuMoHHOe none
1.Hesuoumo

2.cunbHee 86auU3U mena

3.3a8Ucum om maccsl
4.cywecmsyem 80Kpy2 8cex mesn
5.npoHukaem uepes ece mamepuarnsi

www.kormakov.ru Ctrpanuna 9




H.A.KopMmakoB JvHaMuKa 10 ks1acc
Bnok -2 OK-10.2.8
HCKYCCTBEHHBIE CIIYTHHKH 3EMAH
I'IepBaﬂ KOoCMUn4yecKana CKOpocCTb.
Paccmompum cny4aii, koeda meno cmaHosumca UC3.
1.Tak Kak mesno dsuxcemcs no V2
OKPYy*#CHOCMU, MO yCKopeHue 6ydem a= R+ h
pasHo
2.3mo ycKopeHue mesny coobwaem cuna M3m
msazomeHus 3emnu F=a (R + h) 2
3.Mo smopomy 3aKoHy HbromoHa F c M,m c M,
a=—= =
m  mR+h)?2  (R+h)?2
4.MpupasHsaem ypasHeHua (1) u (3) V& M,
=G———
R+h (R+h)?
5.Bbipaszum u3 ypasHeHus (4) - V Y
V= |6—
R+h
6.Boiyucaum V oas cayqas h =0
F=G—_":F=mg V= |G=2
= R > =mg, =
GM GM
x_9 R 9"
7.Mepsas kocmu4veckasa ckopocme Vg M 6
Vai=+gR = 9'8c_2* 6,4+10° =7,91kM/c
8.Bmopas kocmu4deckaa ckopocme V., Viz = \/E Vi1 = 11,18 rxm/c
9. Boryucaum V 0na cayyaa h + 0 — = g wim GM = ngnodcmasum g (6)
V gR*
~ JR+h

B 3asucumocmu om Ha4yaneHoUl ckopocmu V,, coobueHHol meny npu e2o eblaeme u3
ammocegepsl, 0anbHeliwas cyobba mena moxcem b6bimb pPa3nuU4YHOU:

1. Mpu V,<7,91 km/c mesno ynadem Ha 3emMnio;
2. Mpu V.4 =7,91 km/c meno npespamumcsa 8 NC3;
3. Mpu V,,=11,18 KM/c meno npespamumsCa 8 UCKYCCMBEHHYIo NaaHemy;
4. Mpu V,3=16,67 Km/c meno nokuHem ConMHEYHYI cucmemy.
5. Mpu V.4 =550 km/c mesno nokuHem Hawy [anaKMUKy.

h, km 0 250 1000 35800 385000
Vo,km/c 7,91 7,76 7,35 3,07 1

www.kormakov.ru

Ctpanwuia 10




H.A.KopMmakoB JvHaMuKa 10 ks1acc

B/IOK -2 OK-10.2.9

CHAA TAXECTH
- CUsa NpUMAXeHUa K 3emse

PaccmoTpum Teno, HaxogAuleeca Ha NMOBEPXHOCTH 3emnun nnm 6A13KO OT Heé:

BBeAem 0603HayeHna: m;=Ms; my,=m;;R=R,; Torma F = G M;TT
3
ecnu Ha meso delicmayem mosbKO Cusaa MAMCeCMU, Mo OHO cosepuiaem ceobo0Hoe rnadeHue
s F 3 » D
g= = G Rz 98 = - He 3a8ucum om fnaccu mena!
L 3 y I.fannnen.
4 oM I
CEIOE - 3a8uUcum om abicomol Had 3emnéii!
ecau h =1000 km, mo g = 5,4 m/c?
g= 9,83 m/c’ —nostoc - 3aeucum om wupomoi mecma!
g= 9,78 m/c’ —3keamop MpununHa:
g= 9,81 m/c - wupoma 45° spauwjeHue 3emnu, NpunaCcHymocmeo

y No/10Cc0o8, Mopoobl 3eMHOU Kopbl

HanpaeneHue 8eKmopa cusbl maxcecmu — o sJiUHUU omeeca K yeHmpy 3emnu
[ F = mg }
!F, L’\ ™

BECTENA
-cuna, c Komopoii merno, scsnedcmeue e2o npumAaxeHuAa K S’emne, deiicmeyem Ha
ornopy unu noosec
NMpupopa Beca tena

A R
Y 4N
— 5 Lo
: : Moo oeticmeuem mg u N mesno deghopmupyemcs,
: 8 HeM 803HUKAem cusa yrnpy2ocmu.
. 9mo u ecmo 8ec mena!
v — — —
P mg P =— N —no TpeTbeMy 3aKoHy HblOTOHa

Bec — cuna ynpyroctu! P = N-Bcerpa!

www.kormakov.ru Ctrpanwuna 11




H.A.KopMmakoB

JInHaMMKa

10 ksacc

bnok -2

BEC TEAA B PASHBIX YCAOBHSX

OK-10.2.10

1.0nopa nokoumcsA unu 2.0nopa dsuxcemcsa 3.0nopa dsuxcemcs
dsuxemca pagHOMepHO 8epMuUKasbHO 88epx C 8epPMUKA/bHO 8HU3 C
yCKopeHuem YyCKOpeHuem
4 A= 4 A A7
y N y N N
d !
A 4 mﬁ v my)
a Img
v
y
P = N; N = mg; N —mg = ma; —N +mg = ma;
P =mg P=m(g+a) P=m(g —a)

4.Teno 0suxcemcs 1o OKPy¥HOCMU 8 8epMUKas1bHOU Nao0cKocmu

rrnzi

my? V2
—P=m(g+)

Ces0600HOe nadeHue — 08UXEHUE mesid MOosbKO Moo Oelicmauem cusbl maxcecmu

Heeecomocms (a=g) Mepeapy3ka
88epx B8HU3 8sepx B8HU3

y“T [Iﬂﬁ l N "y . ~ N

[74 Vo [#] T v lvo N
LI l C o i B O 2 I N A
- v79 - v M9 T~ _, - _,
IVD R A% Vo vymg il V Y mg

4
N=m(g—a) N —mg=ma -N + mg=-ma
g=a; N=0; P=0 P =m (g+a) P =m (g+a)

1.KocmoHasmel

2.CnymHuK Ha opbume

3.Mnosey — ¢ 8blWKU

4.lMapawromucm — 8 Ha4yasne nadeHus
5.Boinyknsili mocm — 60b6was ckopocme

1.Cmapm Kocmu4yecKkoeo Kopabns
2.CrnycK Kopabisa Ha 3emMsto

3.Mpu dsuxceHUU MO OKPYHHOCMU:
- 1IEMYUK 8 «IUKe»

- 802HYmMbIl Mocm

www.kormakov.ru Ctpanwuna 12



H.A.KopMmakoB JvHaMuKa 10 ks1acc

bnok -2 CHUAA TPEHUSI OK-10.2.11

1.Mpupoaa cunbl TPEHUA — 31eKMPOMA2HUMHGASA (CUsbl MPeHUsa 803HUKAOM
6510200apA Cyw,ecmeosaHuto cus 83aumooelicmsaus Mexoy MOAEeKyAaMu U Amomamu
COnpuKacarouwuxca mesn).

// 2.[1puvuHsI: - wepoxosamocme nosepxHocmeli
F mp % F - MOfIeKyAAPHbIe Cusbl

N NAANN '

C——
x\' —> _—)
\ [ EFynp. = FTp. }

R
3.0cob6eHHOCTU — 8o3HUKaem rpu CONPUKOCHOBEHUU 08YX OBUMCYUWUXCA mesi;

- delicmeyem napasnnesnbHO NOBEPXHOCMU COMPUKOCHOBEHUS Mefi;
- HanpaesieHa NPomue 08UXEHUA Menda.

4.Cnna TpeHusa NOKoA.

F
%. W [ TP.IOKOA. — _F } [ (FTp.l'I. ) max. = UN 1

F 1 nokos. - IPEMAMCMEYyem Ha4asny 08uUXeHus, yoepxusaem conpukacaouuecs

mes1a 8 OMHOCUMEsIbHOM MOKOE, 0 MAKXE MOXem CAYH UMb MPUYUHOU YCKOPEHUS.
U — Ko3ghuyueHm mpeHusa

- MOKAG3bi8aeM, 80 CKO/IbKO paA3 CU/A MpPeHUA MeHblWe CUsbl HOPMAsbHO20 0a8/1eHUs;

- Xapakmepu3syem Kayecmeo obpabomku u mamepuasn mpyuuxca nosepxHocmel;

- He 3a8ucum om Oelicmayowux cus;

- MocmosAHeH 0718 0aHHOU Napbl Mamepuasos;

- pa3au4eH 0414 PAa3HbIX COMPUKACAOWUXCA Mamepuaos.

=l

5. CUNa TPeHUA CKONbXKEHUA: [ F 1y cxomm. = UN }

Bnepesble noHsmue o kosggpuuuerme mperus esesl AeoHapoo oa Burnuu (1508),
nosxe AmMoHmon (1699). Yacmo npugedéHHyro svluie hopmyny HA3bLBAIOM 3AKOHOM
(popmynoii) Kynora (unu Amonmona — Kynona).

6.Cuna mpeHuAa Ka4eHUA
lpu oduHakosol Haepyske F . iyeunq. 3HA4UMENbHO MeHbwe F o oy

[ FTp.Ka‘-[eHI/IH. << FTp.CKOJIb)K. ]

- KOs1eCo, wapuKosble U posiukosesle MoOWUNHUKU

7.Cnocobbl yBennyeHUa n ymeHbLUEHUA CUbl TPEHUA
YBeNUUUBAIOT: 11eCOK, pyKasuUbl, 28030U, WypYybl, WUMOBKU
YMEeHbLUAIOT: 8as1bl, OCU, WAUGOBKA, NOOWUMHUKU, CMA3Ka
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H.A.KopMmakoB

JInHaMMKa

10 ksacc

bnok -2

JBUXEHHE TEAA IO AEWMCTBHEM CHABI TPEHHUS

OK-10.2.12

1.Paccyumaiime spems, 8 meyeHue KOmopozo asmomobusb mopmo3um, U nyme,
npotioeHHbIl asmomobusem 00 0CMAHOBKU, ec/iu OH 08U2a1CA 110 20PU30HMANbHOU
npamosnuHeliHoli dopoae u neped Ha4yasa0M MOPMOXCEHUS uMmesn ckopocms 16 m/c.

KoagpuyueHm mperus paseH 0,4.

A

N

1.F o = puN = umg; F =R
2.umg = ma;a = ug
3.V=Vy—at; 0=Vy—at; V= at

V V
4.t=—0=—0;t=4-c
a  ug
5.5 =yt
. = Vp > )
S =32m

2.Aemomobunb maccoli 5000 Ke dsuxcemcs paBHOMEPHO C 20pbl, M710CKOCMb
KomopoUl obpa3yem c copu3zoHmom yzon 30 epad. Onpedenume cuny mszu,
passusaemyto 0suzamesnem asmomobuns. KoagpgpuyueHm mpeHus paseH 0,7.

—

1Lmg+F, +F, +N=md
2. mgsina + F . — umgcosa =0
3.F . = mg(ucosa — sina)

F . = 5kH

3.KoHbKobexcey dsuxcemca co ckopocmoto 10 m/c no oKpyxHocmu paouycom 25m.
100 KAKUM y2710M K 20pU30HMY OH 00/HEH HaK/A0HUMbCA, Ymobbl He ynacme ?

Yemy paseH KoaghgpuyueHm mpeHus?

1L.R=F,
2.F ., = Nctga; F o, = uN; u = ctga
VZ
3-Frp = ma, FTp.: T
2 VZ VZ
4. yuN = —_— — —_— e p—
U m umg =m r u r

5.u=0,4; ctga=0,4;, a = 68°

www.kormakov.ru
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H.A.KopMmakoB

JInHaMMKa

10 ksacc

bnok -2

OK-10.2.13

AATOPHTM pellIeHHA 3aZa4 Ha BTOpoH 3akoH HeroTOHa

[BuXeHue Tena nog AeiicTBUEM HECKONIbKUX CUN

1.ABUKEHUE B TOPU3OHTAJ/IbHOM HAMNPABJIEHUUN

1.MMpoyumailime s8HUMamMenbHoO ycaosue
3a0ay4u. BoiacHume, Kakoe meso 08uXemcs.
o0 delicmsuem Kaxkux cusn?

Kakoe xapakmep 0guxceHuUs?

Aemobyc maccoli 51, dsuzasce om 0CMAHOBKU
YCKOpeHHo, npowen ryme 400m. Cuna msazu,
paseusaemas OsuzamesniemM, PAGHA 5*10°H.
KoagppuyueHm mpenus 0,05. Kakyro cKopocme
npuobpemém asmobyc K KOHUy pa320Ha?

2. 3anuwiume Kpamekoe ycnosue 3a0a4ul. DaHo: cHu
O0HospemMeHHO 8blpaszume 8ce 8e/UYUHbI 8 Vo =0
eduHuuyax CH. m=5T =5*%10°kr

S=400m

F=5*10°H

n=0,05

v=?
3.Coenalime yepmexc. U306pazume ocu y
KoopOuHam, meso, ece delicmeayowiue Ha N a
mes10 cusbl, @ MAKX#ce HanpassaeHUe 8eKmopa

— —
YCKOPeHUS. Fomp + F ;
mg
4. 3anuwume ypasHeHuUe 8mMopo20 3aKOHA
HetomoHa 8 sekmopHom suoe. F.+F,, +N+mg=md
5. 3anuwume 0CHOBHOE ypasHeHue F.—F
o ocbx: F,—F, =ma=a=

OUHAMUKU 008 npoeKyuli Ha ocu KoopouHam. : m

ocby: N—mg =0

6.Halidume sce senuyuHsl, 8X00AUUE 8 IMU
YPABHEHUS.

F., = uN = pumg
2

V
S=—=V=+v28a

2a
7.Pewiume cucmemy ypasHeHul (cm.n.5)
- 2S(F, — pmg)
OMHOCUMesibHO Heu3secmHol 8esu4UHbI. =
m
8.0npedesnume eOUHUUY 8€AUYUHbI. N
KI * M/C M
lMposepbme, nodxo0um AU OHA MO CMbICAY. V= | ———M=—
KT c
9.Paccyumalime 4yucno. lposepsme omseem V=20m/c

Ha «eaynocmeoe» U 3anuwume eeo.

www.kormakov.ru
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H.A.KopMmakoB JvHaMuKa 10 ks1acc

bnok -2

OK-10.2.14

AATOPHTM pellleHHA 3aza4 Ha BTOPOoH 3akKoH HeproTOHA

[BuXeHue Tena nog AeiicTBUEM HECKONIbKUX CUN

2.0BUXEHUE NO HAKNOHHOMW NNIOCKOCTU

1.MMpoyumailime s8HUMamMenbHoO ycaosue
3a0ay4u. BoiacHume, Kakoe meso 08uXemcs.
o0 delicmsuem Kaxkux cusn?

Kakoe xapakmep 0guxceHuUs?

Ha HaknoHHOU naockocmu OnauHoli 13m u
sbicomoli 5m nexcum epy3 maccoli 26Ke.
KoagpbuyueHm mperHus paseH 0,5. Kakyro cuny
Hado npuaoxumes K epy3y 800sb [/710CKOCMU,
umobbl Bmawume 2py3?

2. 3anuwume Kpamekoe ycaosue 3a0a4u.
O0HoBpemMeHHO 8blpazume 8ce 8esUYUHbI 8
eduHuuax CH.

a=0

daHo: cn
m = 26 Ke
h=5m
[=13m

H=05

F =7

3.Coenalime yepmexc. U306pazume ocu
KoopOuHam, meso, ece delicmeayowiue Ha
mesio cusbl, @ MAK»ce HanpassaeHue 6eKmopa
YCKOpeHuUs.

~

—
A mg

4. 3anuwume ypasHeHue 8Mmopo20 30KOHA
HeromoHa 8 eeKmopHoOm 8uoe.

F,+F, +N+mg=ma

5. 3anuwume ocHosHoe ypasHeHue
OUHAMUKU 0018 npoeKyuli Ha ocu KoopouHam.

ocox: F,.—F,, —mgx=0
octy: N—mg, =0

mg, = mg sina; mg, = mgcosa

6.Halidume sce senuyuHbl, 8X00AUUE 8 IMU
YPABHEeHUS.

F., = uN = pmgcosa

. h s _ 12
sina =—=—;cosa =+1—sina? = —

[ 13 13

7.Pewiume cucmemy ypasHeHuli (cm.n.5)
OMHOCUMesibHO Heu38ecmHoli 8esUYUHbI.

F . =mg(ucosa + sina)

8.0npedesnume eOUHUUY 8€AUYUHbI.
lMposepbme, N0OX00UM /AU OHA MO CMbICAY.

M

FT:KFC—ZZH

9.Paccuumatime 4ucno. lpogepbme omeem
Ha «27ynocme» U 3anuwume ezo.

Omeem: F,, =220H
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H.A.KopMmakoB

JInHaMMKa

bnok -2

OK-10.2.15

AATOPHTM pellleHHA 3aJa4 Ha BTOPOH 3akKoH HeproTOHA

[BuXeHue Tena nog AeiicTBUEM HECKONIbKUX CUN

3.ABUHKEHUE CBA3AHHbIX TE/

1.MMpoyumailime s8HUMamMenbHoO ycaosue
3a0ay4u. BoiacHume, Kakoe meso 08uXemcs.
o0 delicmsuem Kaxkux cusn?

Kakoe xapakmep 0guxceHuUs?

Mo 2opu3oHManbHOMy cmosy 08UMemcs meso
maccolli m; = 1Ke, coeduHeHHoe se2Kol
Hepacmamcumol HUMbH ¢ Meaom mMmaccoli my= 3Ke.
Halidume ycKkopeHus men U cusay HAMAMEHUSA
Humu. Cunol mpeHus npeHebpeyo.

2. 3anuwiume Kpamekoe ycnosue 3a0a4ul. cHu
OO0HoBpeMeHHO 8bIpasume 8ce 8esUYUHbI 8
eduHuuax CH.
3.Coenalime yepmexc. U306pazume ocu 0
KoopduHam, mesno, ece delicmayrowue Ha a; TN
mers10 cusbl, @ MAkKx#e HanpassaeHue eeKmopa 7’1 '_b:|
YCKOPEHUs. Ay —
A
T, v m1§
al
4]
v y
v ng

4. Ecnu npeHebpeyb ManbiM pacmsaxceHuem - - -
HUMU, MO ycKopeHUsA 06oux 2py308 la:l = |a.| = |a]
0OUHOKO8bI 0 MOOYI0. . . .
Mo mpemobemy 3akoHy HotomoHa 0OUHAKO8bI |T1] = |T2| = IT|
U CUnbl HAMAXCEHUA HUMU.
5. 3anuwume ypasHeHue emopozo 3aKOHaA
HoromoHa 005 Kax0o20 mena 8 6eKMopHoli T+N+ m; g = md
¢opme.

T+ ng) = mzfi
6.3anuwume ypasHeHUA 8MoOpP0o20 30KOHA 1 1eno 2 1eno

HotomoHa 018 Kax 0020 mesa 8 CKaAApHOM
suoe.

ocb X: T=mja
ocby: —N +m;g =0

ocb y: -T + myg = mya

7.Pewume cucmemy ypasHeHuii (cm.n.6) a=—22_.T=m,—2L

o my+m my+m
OMHOCUMENbHO Heu3secmHo 8eaUYUHbI. e e
8.0npedesnume eduHULY 8€/1UYUHbI. _keem/c? M T—wox 2 — H

— c2’ 2
lposepbme, NoOxodum aU OHA MO CMbICAY. Kr ¢ ¢
o M
9.Paccyumaiime yucno. [Iposepbme omeem a=17,5 N ; T =7,5H
C

Ha «2ayrnocmeos» U 3anuwume eco.
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H.A.KopMmakoB JvHaMuKa 10 ks1acc

Bnok -2 OK-10.2.16
AAI‘OpKTM PECLICHHA 3ada| HA BTOpOi;I 3akK0H HerOTOHA
[BuxXeHne Tena nog AeiicTBUEM HECKO/IbKUX CUN
4. ABUXKEHUE CBA3AHHbIX TE/1 HA HENOABWUXHOM BJ1IOKE
1.Mpo4yumailime sHUMamesbHoO ycnosue Yepes HernoOsuxcHbIl 670K nepekuHyma Hums, K
300ay4u. BeiacHUMe, Kakoe mesao 08uxemcsa. | KOHUaM Komopol MpuKpernsaeHsl 2py3bl MACCamu
Moo delicmsuem Kakux cun? mi=3 K2 u m,=1 k2. Halidume ycKkopeHus 2py308
Kakoe xapakmep dsuxceHus? u cuny HamsaueHua Humu. Cunoli mpeHus

npeHebpeye.
2. 3anuwiume Kpamekoe ycnosue 3a0a4ul. cH
O0HospemeHHO 8blpaszume 8ce 8esUYUHbI 8
eduHuuax CH.
3.Coenalime yepmexc. U306pazume ocu
KoopOuHam, meso, ece delicmayowue Ha
mesio cusbl, @ MAKx#ce HanpasseHue sekmopa
YCKOPEeHUs. a, a,
— —
T, T,
mi @ @M
v —_— el
y m;gvy v mxg
4. Ecnu npeHebpe4b ManbiM pacmsaxeHuem . . .
HUMU, Mo ycKopeHus oboux 2py308 la,| = |a;| = |a]
00UHAKOBbI 110 MOOYI0.
Mo mpemeemy 3aKoHYy HolomoHa 0O0UHAKO8bI |T.| = |T,| = |T|
U CUMbl HOMAXCEeHUA HUMU.
5. 3anuwume ypasHeHue 8mopo20o 3aKOHA
HoromoHa 045 Ka#0020 mena 8 8eKMOopHOLi T + m; g = myd
d)opme. T+ mzﬁ =mad
6.3anuwume ypasHeHUA 8MOpPO20 30KOHA 1 1eno 2 1eno
HetomoHa 018 Kax 0020 mesna 8 CKAAAPHOM -T+m;g=m;a -T+m,g=-m,a
sude. T=mg-ma T=m,g +m,a
7.Pewume cucmemy ypasHeHuii (cm.n.6) _ (my-my)g T=m(g—a)
omHocumesibHO Heu3gecmHol senuYUHsl. my+my !
8.0npedenume eduHULY 8€/1U4UHbI. _krsm/c? T—xr —H
- ’
Mposepbme, NoOxodum 71U OHA MO CMbICAY. Kr c? c?
9.Paccuumatiime 4ucno. lposepbme omsem a=>5 lz : T =15H
Ha «27yrnocme» U 3anuwume ez20. €
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H.A.KopMmakoB JvHaMuKa 10 ks1acc

BJIOK -2 Moemopum meoputo! B3K -2

«OCcHOBbI AUHAMUKN»

1.Ymo usyyaem OuHamuka?

2.B yuem cocmoum aeneHue uHepyuu?

3.Kakue cucmemsl omcyema A6AAKOMCA UHEPUUAAbHLIMU U HeUHEPUUanbHsimMu? [Tpumepeol.
4.Kak popmynupyemcsa nepswili 3aKkoH HeromoHa?

5.Mpu4yuHa usmeHeHua ckopocmu mena.

6.Ymo moxHO cKazame rpo yckopeHus mesa npu e3aumodelicmsuu?

7.B yem cocmoum ceolicmeo mes, Ha3bisaemoe UHepMHOCMbHo ?

8.Ymo Ha3vieatom maccoli mena?

8.Kakosa cea3zb mexdy maccamu mesn u MoOyaamu yCKopeHul, Komopble OHU Mosy4arom npu
e3aumodelicmeuu?

9.KaK MoxHO usmepumes maccy mena?

10.Ymo npedcmasasem coboli 5manoH maccei?

11.lMepeyucaume ocHoOBHble caolicmaea mMaccel.

12.Ymo maKoe cuna u yem oHa xapakmepusyemcsa?

13.06vacHUMe onsim, Komopblili ycmaHasausaem emopoli 3akoH HetomoHa u Kakol gpopmynoli e2o
sbipaxcarom?

14.Kakosa eduHuya usmepeHus cusnoel? Kak hopmynupyrom onpedeneHue amoli eQuHUYbl?
15.Cehopmynupylime emopoli 3akoH HetomoHa.

16.Kakosbl ocobeHHOCMuU 8mMopo20 3aKoHa HetomoHa?

17.3anuwume u cehopmynupyiime mpemuli 3aKkoH HoromoHa.

18.Kakosbl ocobeHHOocmu mpemeoezo 3aKoHa HetomoHa?

19.Kakue sudel 83aumodelicmsull cyusecmsyrom 8 ripupode? K KaKomy u3 HUX omHocumcs
s83aumodelicmesue, NpusodAU,ee K MOABAEHUIO CUsbl yripyeocmu?

20. Bcnedcmeue Ye2o noAenaemcs cuaa ynpyaocmu?

21.0cobeHHOCMU cusnbl ynpyaocmu.

22.Kak ¢popmynupyemcs u 3anucsieaemcs 3aKoH lyka?

23.KaK HanpasseHsl cusbl yrnpyaocmu?

24.Cuna peaKkyuu ornopesl U cusaa peakyusa nodseca. 1306paszume smu cusel.

25. Kak hopmynupyemcsa 3aKOH 8CeMUPHO20 MA2OMEHUA?

26.Kakoli 8ud umeem ¢hopmysna 30KOHA 8CEMUPHO20 MA20MeHUA ?

27.4Ymo Ha3bigarom epasumayuoHHOU nocmoaHHoU. Kakos eé ¢u3suyeckuli cmoicn?
28.pedenbl npumeHUMOCMU 30KOHA BCEMUPHO20 MA20MeEHUS.

29.Ceolicmea 2pasumayuoHHO20 MosA.

30.Ymo Haseisarom cunoli maxcecmu? 1o Kakoli popmyne onpedensrom mooysnb Cusibl marecmu?
31.3a8ucum au yckopeHue c0600H020 nadeHUA mesaa om e20 Maccol?

32.00uHakKo8a nu cuna maxecmu 8 pasau4YHbIX MOYKAX 3eMHO20 wapa?

33.Kak usmeHAaemca cuna maxcecmu npu yoaseHuU mesaa om rnosepxHocmu 3emau?
34.KyOa npunoxceHa u Kak HanpassaeHa cuna maxcecmu?

35.Ymo Ha3bisatom eecom mena?

36.B yem paznudue mexdy secom mesna u cunoli maxcecmu?

37.B KaKom cniyyae eec mena paseH cune mamecmu?

38.Yemy paseH sec mena, npu e2o 08uXeHUU 8epMUKAbHO 88epX C yCKOpeHuem?

39 .Yemy paseH sec mena, npu e2o 08UXEeHUU 8epMUKAAbHO 8HU3 C YCKOpeHuem?
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H.A.KopMmakoB JvHaMuKa 10 ks1acc

40.Ko20a Hacmynaem Hesecomocms ? B yem oHa npossnsemca?

41. Kozda Hacmynaem riepezpy3Ka? B yem oHa npossnsemca?
42.Kakosa npupoda cusnsl mpeHuA?

43.B yeM 3aKA0YAKOMCA MPUYUHbI MpeHUA?

44.Kakosbl ocobeHHocMu cusbl mpeHus?

45.B yem cymeo cunbl mpeHUa noKoA?

46.Ymo npedcmasnaem coboli KoaghgpuyueHm mpeHus?

47. Byem cymob mpeHuUs CKOMbXeHUA?

48.0xapakmepu3sylime mpeHuUe Ka4eHuUuA.

49.Criocobbl ygenuyeHUA U ymeHbWeHUA CUsbl MPeHUs.

50.0nuwume ocHogHble cryvau 08UXEHUA Mesaa 8 3a8UCUMOCMU 0m co0buw,eHHOU Ha4anoHoul
CKopocmu.

51.Kak paccuumame nepsyro Kocmu4eckyro ckopocme? Yemy oHa pasHa?
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H.A.KopMmakoB JvHaMuKa 10 ks1acc

OcHoBHEBIEe popmMyAbl pasaesa «[JJHHaAMHKa»

1.Cuaa ynpyroctH. 3akoH I'yka

F, = —kAx = —k(x, — x1) k — koagpgpuyuerm sxecmrxocmu
Ax — cmeweHue npu degpopmayuu

Cuaa yIIpyroctTy, BO3HHKAIOIIAA IPHU AepopMalliy OIIOPhl MAH IIOABECA
N cuna peakyuu onopul

T cuna peakyuu nooseca
2.Cuaa TAXKECTH
F=mg m — macca meaa (m = pv)
g = 9,8 m/c? g — YyckopeHue ce0600H020 nadeHus
3.Bec Teaa
P=mg npu pagHOMepHOM 08UIKEHUU
P= m(g+a) npu 08UXKeHUU 88epx C YCKOpeHUeMm
P= m(g-a) npu 08UXKeHUU 8HU3 C YCKOpeHUem
4.Cuaa TpeHHSs
F = uN U - KoagppuyueHm mpeHus

N - cuna peakyuu onopul

MpumeyaHue. Mpu peLeHnn 3a4a4 CYMTAEM, YTO BCE CUIbI MPUNOMKEHDI K LLEHTPY TAXKECTH
Tena. TakKe CTouT 06paTMTb 0coboe BHMUMAHME Ha NPUMEHeHMe BTOPOro 3aKoHa HbtloToHa.
1.Mpexae Bcero, HEOH6XOANMO cAenaTb K 3343a4e PUCYHOK.

2.PaccTaBuUTb BCE CUAbI, AENCTBYIOLLME HA KaXKa0e Teno.

3.YKas3aTb HanpaB/NeHWe CKOPOCTU U YCKOPEHMUS.

4.3anucaTb ypaBHeHWe BTOPOro 3aKkoHa HbloTOHa B BEKTOpHOM dopme:

Z F =ma
[eomempuyeckas cymma ecex cus, delicmsyouux Ha meso, pasHa NpPou3eedeHUro Maccbl
mena, Ha npuobpemaemoe UM ycKopeHue.

5.3anucatb ypaBHeHMA BTOPOro 3akoHa HbloTOHa B CKanApHOM BUAE, HA BbibpaHHble
HanpasneHus ocet X u Y.

MpumeyaHue. Ecnv B ABUKEHMM HAXOOMUTCA HE OAHO, @ HECKO/IbKO CBA3AHHbIX MeXay coboi
Ten, ToO He0bX04MMO AR KaXKA0ro Tefla OTAENbHO BbINONHWUTL BCE BblleYyKa3aHHble AeNCTBUN U
PeLnTb NONYYEHHYIO CUCTEMY YPABHEHUIA.

TpeTHii 3aKkoH HeloTOHA

F1 = F_z) WM M@ = —M,a,
3aKOH BCEMHPHOTO TATOTEHHS
F =g G - 2pasuMayUOHHASL NOCMOSIHHASL
R? mym; - MACCbL 83aUMOOEUCMBYIOULUX MeSL

R — paccmosihue mex0y mesnamu

CHaAa TaXeCTH Ha BbicoTe h ot IIOBEPXHOCTH INTAAHETHI

F=g Mm G - epasumayuoHHAs. NOCMOSIHHAS

(Ry + h)?2 M - macca nnaHemot

m — macca meaa

Ro — paduyc nranemut

h -paccmosiHue om naiaHemslL 00 meaa

l'IepBaﬂ H BTOpad KOCMHYECKHE CKOPOCTH

/GM 2GM
Vg1 = \/gR = T V2 = val = T
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