BCEPOCCHICKAS OJIMMITUAJIA IIIKOJIbHUKOB
1O ®U3UKE. 2018-2019 yu. r.
MYHUIIUITAJIBHBII 3TAIL 11 KJIACC

3agaua 1
Cucremy rpy30B, UMEIOIMX Maccy M u 2M, TSIHYT " F
C TIIOMOIIBIO TITOABHKHOrO OJIOKAa 10 TJIAJIKOU — m

TOPU30HTAIBHOW  TOBEPXHOCTH  (CM.  PHCYHOK). NRANTRNNNSNSANSNSNNSN
[Ipy kakux 3HAYEHUSIX MOIYNIS CHIIBI F, HanpaBIeHHOW TOPU3OHTAILHO, TPY3bI
He OyIyT MPOCKATB3BIBATh APYT 1O JIPYTY, e€Ciau KOAPOUITUEHT TPEHUS MEXITY HUMH
paBeH M? Maccoli 6JI0ka 1 HUTH MOXKHO IIpeHeOpedb. Y YacTKH HUTH, HE JIeKaliue Ha
0JI0Ke, TOPU3OHTAIIHHBI.

Bo3moxkHoe pelIcHue

Ecimn Obl TpeHue OTCYTCTBOBaJlO, TOrJa YCKOpPEHHE rpy3a M Obuio OBl OOJbIIE
YCKOpEHUS Tpy3a 2M, 3HAYHT, cujla TPEeHHUs, JEHCTBYIOMIAs Ha rPpy3 M, HalpaBjeHa
BJIEBO. B MOMEHT Hauaja MpPOCKaJb3bIBAHHMS BO3HHUKAET IMOTPAaHUYHAs CHUTYyallHs:
B CHCTE€ME JIECTBYET MaKCUMAJIbHO BO3MOXKHAS CUJIa TPEHUS, HO YCKOPEHHS IPY30B
OJMHAKOBEL. BBUAY HeBecoMOCTH HHUTH M OJIOKa CHIJIa HATsDKEHUs HUTH paBHa F/2.
3anuiiem BTOpoil 3akoH HbroTOHA 171 rpy3a M ¥ rpy3a 2M COOTBETCTBEHHO:

F

J — Hmg =ma,

F = F =6umg.
S tumg = 2ma,

3HaYuT, MPOCKAIb3bIBAHUE OTCYTCTBYET npu F < 6umyg.

Kputepnu oueHuBanus

1. OnpeneneHo HampaBJeHUE CUJI TPEHUS,

JEUCTBYIOLLMX MEIKIY TPYZAMU .eeenevveernrreearnrenesnneessnneessnesessnnesssnnessnsneess 2 da/l1a
2. YKa3aHO YCJIOBUE HAuaja MPOCKAIB3BIBAHUS TPY30B ....covvrverrerverrereennen, 2 daJyu1a
3. OrmpenelieHa crIa PEAKITUN CO CTOPOHBI HUTH ..vevvvervvesreesseesseesseessnesseenns 1 6ana
4. 3anucad 2-i 3aKk0H HbIOTOHA JJISI BEPXHETO TPY3 .vveeuvernrerneeneenieesneenns 2 das1a
5. 3anucad 2-i1 3akoH HbIOTOHA JIJIST HUKHETO TPY3Q c.vvervevennrerinieenennennens 2 das1a
6. Yka3zaH nuama3oH 3HAYCHUH MOJYJIS CHIIBI F,

KOT'J1a IPOCKAIB3BIBAHUE OTCYTCTBYET ..vveivreeiurreessrreesinnessssnnsssnnnnssannesans 1 6aaa
Maxkcumym 3a 3a0auy 10 6a1710B.
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3agaua 2

Ha  n€rxkoll  BepTUKaJIbHOM  NPYXUHE  YpaBHOBELIEHA  THUPA, !
NPUKPEINJIEHHAs K BEPXHEMY KOHILY TMpYXUHbl. HWXHUN KOHell %
NPYKUHBI TPUKPEIUIEH K mony. Jledopmaiius mpyXuHBI MpU 3TOM

cocraBisieT X =35 cMm. [Jlnsg Toro, 4toObl yBEIWUYUTH JedopMaiiuio 7777
MPYKUHBI BIBOE, MEJUICHHO MPUIIOJHUMASA IPY3 B BEPTUKAIBHOM HAIPaBJICHUH, HAJI0
coBepmiuth paboty A = 9 J[x. Halinute kECTKOCTh MPY>KUHBI.

Bo3moxkHoe pelIceHue

YcrnoBue paBHOBECHS THPU B Ha4YaJIbHBI MOMEHT: mg = kx, Tie m — macca THpH,
k — x€cTkoCTh MPYXWHBL. 3amuUIIeM 3aKOH COXPAHCHUS MEXaHWYECKON HSHEPruu,
MPUHSB 34 «HYJEBOW» YPOBEHb IOTCHUHAIBHON HSHEPrUU IOJS CHUJIbl TSHKECTH
HAYaJIbHOE MOJIOKEHUE TUPU:

2 2
%+A = 3mgx + k(2x)

= A=§kx2+3kx2 > k=24 =800 H/m.

ox2

Kputepnu oneHuBanus

1. YcnoBue paBHOBECHS TUPHU B HAYATBHBI MOMEHT ...cveeiveeveeeeenieenieenens 2 basua
2. BeipakeHHE IS TOTEHIHATBHON SHEPTUU TIPYKUHBL ..vvvvinvinieeieseeaness 1 0asn
3. BrelpaxeHne MOTCHIIMATLHON SHEPTHUH B TIOJIC CHUITBI TSKECTH .............. 1 6ana
4. 3anucaH 3aKOH COXPAHEHUS MEXAHUUECKOU DHEPTHUU ....oevrerveererareeanennns 3 dasia
5. Haiineno Beipaxkenue it Ko3PGUIIMEHTA )KECTKOCTH IPYKHUHBI ........ 2 dasia

[Tomy4yeHo uncnenHoe 3Ha4eHrne KodpduirenTa ;KECTKOCTH MPY>KUHHI ...1 6as
Maxcumym 3a 3a0auy 10 6as1710B.

3amaua 3

UneanpHoMy razy, HaxoJsdleMycsi B BEPTUKAJIbLHOM IUJIUHJIPE MOJI HEBECOMBIM
MTOJBUKHBIM TIOPIITHEM, COOOMIA0T KojudecTBo TetuioThl Q = 140 J[xx. Bayrpenuss
sHeprus Taza mnpu dToMm yBemmuuBaercs Ha AU =100 J[x. Hailimute wusmeneHue
00bEMa raza U ONpelesIuTe €ro MOJSIPHYIO TEIUIOEMKOCTh MPU MOCTOSSHHOM 00bEME.
Buemnee gaBnenue paBHo armochepHomy Pa = 100 kI1a.

Bo3moxkHoe pelIceHue

[Ipouiecc n3obapuueckuit, moaTomy padora raza pasHa P,AV. 13 nepBoro Havana
TEPMOJIMHAMUKH CIEAYET:

Q-AU

Q =AU + P, AV = AV = =04 .

A
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N3MeneHne BHYTpEHHEN dHEPTUU Ira3a paBHO:

PAAV AUR
AU = veyAT = ¢y cy = = 2,5R.
R P4AV
Kpurepuu ouenuBanusi
A (% T2 5 110101 (<) o1« AT 2 daJu1a
2. 3anmrcaHo MEePBOC HAYAIIO TEPMOTUMHAMUKH ...c.vveveeseesseesseesseessesssesssnssees 3 dasi1a
KIINO)11011 (0 (53 (07 3 (95 (5) 10 (R 0101 20<) Y : 2 daJu1a
4, HaiineHo YUCIEHHOE 3HAUEHUS NU3MEHEHUS O0OBEMA ...vvvveeeeiaanns 1 6an
5. Haiinena mossipHasi TENI0EMKOCTD MPU MTOCTOSHHOM O0BEME .............. 2 das1a
Maxcumym 3a 3a0auy 10 6a1710B.
3agaua 4
Ha IBa TJIAIKAX JUIMHHBIX CTEPIKHS, —
PAacoI0KEHHBIX napaniebHO Ipyr Ipyry 1
Ha paccTOSHUM & JApyr OT JApyra, HaHU3aHbI a
IIBE Pa3HOMMEHHO 3apsHKEHHBIC OyCUHKH o

.

C MOIYJsAMH 3apsifia (, KOTOpPble MOTYT JBUTAThCS -
MO CTEpXKHSIM 0e3 TpeHHs (CM. pUCYHOK). B HauanmbHbII MOMEHT BpeMEHU OYCHHKHU
MOKOSITCSL Ha OONBIIOM paccTosiHUM Apyr oT apyra. IlepBoit OycuHke cooOiiaroT
BJIOJIb CTEP)KHSI MPEHEOPEKUMO MATYI0 CKOPOCTh B HAMPAaBJICHUU BTOPOMl OYCHHKHU.
Onpenenute MaKCUMAIbHYIO CKOPOCTh MEpPBOM OYCUHKH B XOJI¢ €€ MOCIEYIOIIEro
nBU>KeHUs. Macca nepBoit OycCMHKM M B ABa pa3za 00Jble Macchl BTOPOIA.

Bo3mo:kHOe pelIceHue

Tak kak cuibl, JedcTByOUMe Ha OYCHMHKA B HalpaBJICHUU BJOJb CTEPXKHEH,
OJIMHAKOBBI IO MOJYJIIO, & MAacChl OYCMHOK pa3iNy4aroTcsl BABOE, 3HAUUT, B KaXKbIH
MOMEHT BpPEMEHHU YCKOpPEHHE MEepBOM OYCMHKHM B JBa pa3a MEHbIIE YCKOPECHUS
BTOpOi OycuHku. To ke camMoe CHpaBeJJIMBO U B OTHOIIEHUU CKOPOCTEH OYCHHOK.
MakcumanpHble CKOPOCTH JOCTUTAIOTCA B TOT MOMEHT, KOIJa PAacCTOSHUE MEXAY
OycuHKkamMu OyJaeT MHUHUMAIbHBIM M paBHbIM a. 3amuiieM 3aKOH COXpaHEHHS
SHEPrUH:

1 1 m kq? 2k
0= zmvrglax +§'E(2vmax)2 - T = Vmax — 4 %
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Kputepnu oneHuBanus

1. HaiineHna cBsi3b MEXKAy MTHOBEHHBIMU CKOPOCTSAMH OYCHUHOK .............. 3 das1a
2. BreIpakeHue 11 KHHETUUECKOH dHEPTruu (JTF0OOH OYCHHKH) .......c.e.... 1 0as
3. Beipaxkenue a5 NOTEHIHATBHON SHEPrUH B3aMMOICHCTBUS OYCHHOK .... 1 a1
4. YcrnoBre MakCUMaIbHOCTU CKOPOCTH TMEPBOU OYCHHKH ....ocvvenveeneennenn. 2 das1a
5. 3aKOH COXPAHEHHUS FHEPTHH ..veeuvienrersreaneeseeaseeaeesssesssesssssssesssesssssssssnsessns 2 daia
3HaueHHE MAKCUMAIbHON CKOPOCTU MEPBOM OYCHHKH ...oovvverveaieeieannens 1 0ana

Maxkcumym 3a 3a0auy 10 6a1710B.

3agaua 5

DOnexTpuyeckas  ILenb  NOpelcTaBiisieT  CcoOOHM  CeTKY,
COCTOAIIYIO U3 OUHAKOBBIX 3BEHbEB, UMEIOLINUX OJUHAKOBBIE
compotuBiieHuss R. OmHO W3  3BEHBEB  3aMEHEHO
Ha BOJBTMETP, CONPOTHUBJICHHUE KOTOporo Toxke R.
K knemmam moakmrou€H WCTOYHUK HampspkeHus Uo =7 B.
Hanure mokazanue BoJIbTMETpA.

Uo
Bo3zmoixHoe PE€IICHUC

3aMeThM, 4TO B CHJIy CHMMETPHUM CXE€Mbl, TOKHM YEpe3 MPOBOJHUKHU, KOTOPbHIC
HaxXOJSTCS B MPABOM BEPXHEM YTIIy CETKH, HE TEKYT (MMOCKOJbKY 3THU TOKH JOJIKHBI
OBITb OJAWMHAKOBBIMM M T€Yb B MPOTHUBOIMOJIONKHBIX ’

—
HalpaBJIEHUSIX, HO  O3TO  MPOTUBOPEUYUT  3aKOHY I
COXPAaHEHHMs ONEKTPUMECKOro 3apsjia, a SHAMAT, CHIBL HQv
ATUX TOKOB paBHbI HYMIO). O003HAYUM TOKH B y4acTKax R
uenu, ¢ ydéroM cUMMETpuM M 3akoHa Oma, oOpaTHO %
MPOMOPIHUOHAIBHO  CONMPOTUBJICHUSAM  MapajulesIbHbIX 3 A\ I
BETBEU U C yU€TOM 3aKOHA COXPaHEHMUS 3apsa JJsl y3J0B. 4 3l
Hanpsoxkenne Uy = 7IR, Torna Kak MPOW3BEICHUE CHIIBI Al > I >

TOKa, TEKYIIETO Yepe3 BOJIBTMETP, Ha €r0 COMPOTHBIICHUE
1 Uo
paBno Uy, = IR, otkyna Uy, Z;UO =1B.
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Kputepnu oueHuBanus

1. O60CcHOBaHO OTCYTCTBUE TOKOB Y€PE3 MPOBOJHUKH,

KOTOPBIE HAXOAATCS B IIPABOM BEPXHEM YTULY ..vvvervrrersiresessrnnesnnnessnnenens 1 6aaa
2. YCTaHOBJICHA CBSI3b MEXKIY OOIIMM HAMPSHKEHUEM U TOKOM [ .............. 3 dasia
3. YcraHoBIE€HA CBSI3h MEXKY MMOKA3aHUEM BOJBTMETPA H TOKOM [ ......... 3 das1a
4. TlonmydeHo BhIpa)KEHHUE CBSI3U OOIIETO HAMPSKEHUS

7 TIOKA3AHUS BOJIBTMETP@ ..evveeinvreeesreeesnreesssresssnesessssessssnnssssssssssnesssnseness 2 baju1a
5. UHCIeHHBIN OTBET IJIS MOKA3AHUN BOBTMETPA vvvvvvveveessveessenssensssensnnes 1 6aan

Maxcumym 3a 3a0auy 10 6a1710B.

Bcero 3a padory 50 6a110B.




