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Bapuanr: 1 Kaace: 10

JIETKUX HUTAX Yepe3 CUCTEMY OJIOKOB K TOPU30HTAIHLHOMY MOTOJIKY
(cM. pucyHok). Hutu mpuBsizaHbl K KprOuKaM, KOTOpble BOMTHI B
MPOTHBOIOJIOXKHBIE KOHIIBI 3aroToBku. IIpaBas 9acTe MIMHHOU
HUTH BEPTUKAIbHA, a MEXKAY JBYMs HAKIOHHBIMH OTPE3KaMH 3TOU
HUTU yroa o = 120°. Macca 3aroToBKM € KproukamMu M = 2 K.
Cunras OJOKM HEBECOMBIMM, U INpeHeOperas TpEHHEM HHUTEH O
OJI0KM, HAaWINTE CHJIBI HATSDKEHUS HUTEMH.
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Pemenue.
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T.x. HuTH Jerkue, 10 Iy =1, =T, . VcioBue paBHOBecHs 3aroTOBKM B IPOCKLHMH Ha

BEPTHKANbHYI0 OChb KoopauHar: I, +1,=Mg . T.k. cyMMa MNOPOCKIMHA CHI HATSOKCHHS Ha

TOPU30HTAJIBHYIO OCh paBHA HYJIIO, TO HAKJIOHHBIE OTPE3KHM HHUTU DPACHOJIOKEHBI MOJ YIJIOM 0/2 K
BEPTHUKAIH.
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Kpurepun oniennBanus 3a1anuit bannsl 3a
3a/I1aHHe
Pemenue orcyrctByetr MJIM B perieHnu HET HU OJIHOM MPaBUIbHON (POPMYIIBL. 0
[IpucyrctByer xoTss Obl onHa mpaBwibHas ¢opmyna WIIM cneman  puUCYHOK, 1 Gamn

HCO6XO,[[PIMBII>1 JUJId PCIICHUS 3aa4U, HO B [ICJIOM 3aJadd HC pCUHICHA.

HpaBI/IHBHO IMOHAT CMBICJI 3aJa4U U YKa3aHO, KaKHME€ 3aKOHBI JOJI>KHBI UCITOJIB30BAaThCA AJIA 2 banna
€C pCHICHUA, HO CaMU (I)OpMYJ'ILI, BbIPAXKAIOMINMEC 3TU 3aKOHBI, 3allMCAHBI HCBCPHO

B pemenun otrcyrctBytor MJIM 3ammcanbl HEBEpHO OJIHA-IBE U3 MCXOAHBIX (opmyn, | 3 Oamia
HEOOXOAUMBIX Il pEleHHs] JaHHOW 3a/lauyd, HO NPHUCYTCTBYIOT JIOTMYECKH BEpHBIE
IpeoOpa3oBaHus C UMEIOIIUMUCS (OpPMyJIaMH, HAIIPABJICHHbIE HA PEIICHHUE 331a4u.

[IpencraBieHsl Bce ypaBHEHUS, MPUMEHEHHE KOTOPHIX HEOOXOIMMO M JOCTATOYHO AJs | 4 6ayuioB
pemieHuss  JaHHOM  3afayd, HO  OTCYTCTBYIOT  Kakue-Tubo  MaTeMaThdecKue
npeoOpa3oBaHusl, UM B THX MPEOOPa30BAHMIX COAEPIKATCS rpyOble OIUOKH.
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[IpencraBieHsl Bce ypaBHEHUS, MPUMEHEHHE KOTOPHIX HEOOXOIMMO M JOCTaTOYHO Js | 6 O6ayuioB
peleHys] JaHHOW 3a/a4yM, HO B HEOOXOAMMBIX MaTeMaTHYECKUX HMPeoOpa3oBaHUSAX MU
BBIUUCIICHUSX JOMYIIEHbl OMHMOKM, W (MJIM) B MaTeMaTHYECKUX MpeoOpa3oBaHUsX/
BBIYMCIICHUSX IIPOIYLIEHBI JIOTHYECKU BaXKHBIC IIATH.

[TpaBUIBHO 3aIMICaHbI BCE YPABHEHUS, TPEOYIOIIUECS I PEIICHHS 3a1a4u, ¥ IPOBEACHHI | 7 6ayuioB

HeoOXxoauMble mpeoOpa3oBaHus. Ho mmeercs OQMH WIM HECKOIBKO M3 CIEAYHOILUX

HEZO0CTaTKOB.

v He3HauWTeNbHbIE MaT€MATHYECKME MOTPEHIHOCTH B  IPeoOpa3sOBaHHUAX — HIIH
BBIYUCIICHUSIX.

v' B pelieHUM HMMEIOTCS JIMINHHAE 3allMCH, HE BXOJSIINE B PEIICHHE, KOTOPHIE HE
OTJIEJICHBI OT PELICHUsS I HE 3a4€PKHYTHI.

v OTCYTCTBYIOT BaKHbIE MOACHEHHS IPUMEHSIEMBIX 3aKOHOB WM (PU3MIECKUX BETMYHH.

v' He mpejacraBieH NpPaBWIBHBIA OTBET C YKa3aHHEM CIMHHI[ W3MEPEHUS HCKOMOM
BEJIMYHHBI.

3ajaua MOJIHOCTHIO PellieHa U MOJIYYEH NMPABWIbHBIN OTBET. 8 bayoB

3angava 2 (8 6awnos). Chepuueckass 000104Ka BO3AYIIHOTO IIapa U3rOTOBJCHA U3 MaTepHaja, Macca
KOTOPOTO Ha €MHWIlY TIomaau cocTaBiuser p = 1 kr/m% Illap 3amomHsior remmeM. IIpu Kakom
MHHHMaJIbHOM pajiyce Iap TOJHUMETCS B Bo3ayx? JlaBieHue cHapyu U BHyTpu mmapa p = 10°Ia,
TeMIlepaTypa rejids BHYTPU IIapa U TEMIIepaTypa OKPY)KAIOIIEro BO3/1yXa OJMHAKOBBI M PaBHBI t =
27°C. MonsipHas Macca Bo3ayxa | = 29 r/mons. [Liowaos S nosepxnocmu u 06vém NV wapa paouycom

4
I evruuciasromes no popmyram S =4 r2 V= § T r3.
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Kpurepun onienuBanus 3a1aHnui bamnsr 3a
3a/1aHKe
Pemenune orcyrctByetr MJIU B peniennn HeT HU OAHON NpaBUILHOM (POPMYIIBL. 0
[TpucyrctByer xoTst Obl onHa mpaBuibHas ¢Gopmyna WJIM choenan  pUCYHOK, 1 6ann

HEOOXOMMBIN JIJIsl PEIICHHsI 3a7]a4H, HO B IIEJIOM 3a/1a4a HE PeIleHa.

HpaBI/IHBHO IMOHAT CMBICJI 3aJa4U U YKAa3aHO, KaKUC€ 3aKOHbI JOJIKHBI UCITOJIB30BATHCA IJIA 2 Gamta
€C pCUICHUA, HO CaMH q)OpMy.]'H)I, BbIPpAXAIOMME OTU 3aKOHEI, 3allMCaAHbI HECBEPHO

B pemenun orcyrcrByror MJIM 3ammcanbl HEBEPHO O/HA-JBE M3 MCXOAHBIX (opmyn, | 3 Gamna
HEOOXOAMMBIX I pEleHMs] JaHHOW 3aJauyd, HO NPHUCYTCTBYIOT JIOTMUYECKH BEpHBIE
peoOpa3oBaHus C UMEIOIKUMUCS (OpMyJIaMH, HAalIPaBJICHHbIE Ha pEIICHUE 3a1a4u.

[IpencraBieHsl Bce ypaBHEHMsI, TPUMEHEHHUE KOTOPBIX HEOOXOIMMO W JOCTAaTOYHO Ajis | 4 6ayuioB
pelieHrsT  JaHHOM  3aJa4yd, HO OTCYTCTBYIOT  KaKue-IMOO  MaTeMaTH4YeCKhe
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npeoOpa3oBaHusl, UM B THX MPEOOPA30BAHMSIX COAEPIKATCS rpyOble OIIHOKH.

[IpencraBneHbl Bce ypaBHEHUs, IPUMEHEHHE KOTOPHIX HEOOXOIMMO M JIOCTATOYHO JJIs | 6 0ayuioB
pelIeHUs JTaHHOHM 3a/layu, HO B HEOOXOAMMBIX MAaTEMATHUYECKHUX MPEOOPA30OBAHMSIX WU
BBIYMCIICHUSX JIONYIIEHB OMMWOKM, W (WIM) B MaTEeMaTHYECKHX IpeoOpa3oBaHUSIX/
BBIYHCIICHUSIX MTPOIYIIEHBI JIOTHYECKU BKHBIC IATH.

[IpaBuiibHO 3amucaHbl Bce ypaBHEHUS, TPEOYIOIUECs AJIsl peIeHUs 3a7a4uu, U IPOBEICHbI | 7 6ayuioB

HeoOXoauMble TpeoOpa3oBaHus. Ho mmeercs OJMH WM HECKOJIBKO M3 CIEIYIOIIUX

HEJOCTATKOB.

v HesHauuTelbHbIE MATEMAaTHYECKHE MOTPEIIHOCTH B  MPeOOpa3’OBaHUAX WA
BBIYMCIICHUSIX.

v' B pellleHUM WMEIOTCS JIMIIHKE 3allMCH, HE BXOISIIME B PEIICHHE, KOTOPhIE HE
OTJIEJIEHBI OT PELICHUS W HE 3a4€PKHYTHI.

v OTCYTCTBYIOT BasKHBIE MOSCHEHHUS IPUMEHIEMBIX 3aKOHOB MM (PU3MYECKHUX BEIHUUH.

v' He mnpencraBieH NpaBWIBHBIA OTBET C yKa3aHHEM EIMHHI] H3MEPEHUs HCKOMOM
BEJIMYMHBI.

321,[[3‘18. IMOJIHOCTBIO PCHICHA U IMOJIYYCH HpaBI/IJ'ILHHﬁ OTBCT. 8 dautoB

3agaua 3 (/4 6annos). Tlo ropu3oHTANIBHOW MOBEPXHOCTH T ?B :

CTONA JIBMKETCS C MOCTOSHHOW CKOpocThio V  mocka ¢ RS B T i vt

KBaJ[paTHBIMU KJIETKaMH; CTOPOHA OJHOM KJIETKH & = 5 cM )7____75___§___i__ﬂ5___§____

(cM. pucyHOK). U3 TOoukM A JOCKHM 3allyCTHIIM KyCOYEK g | P

LIBETHOT'O MEJIKA, KOTOPBIM OCTaHOBWICA B Touke B mockm. [ | z_"?"?"_?"' a
A a

B HayanbHBIH MOMEHT CKOpOCTh Menka U OTHOCHTENBHO CTOJIA HampaBieHa MePIEHIUKYISPHO
BekTOpy cKkopoctn V . Ompenenure MOIyllb CKOPOCTH JIOCKH V, €CIH KOd(PMHUIMEHT TPEHHUS MEXKITY
nockoit u mMenkom pu = 0,2. Bextopsl V u U Ha pucyHke u300paxkeHbl 6e3 coOM0OAeHNs MaciTada
MEXTy HUMH.

2u0a
Otser. V=3 T =0,6 m/c.
Pemienue.
o o —>' — —
B cucreme orcuera, CBA3aHHOH C JIOCKOH, HadaibHas ckopocTh menka Uy =U—V. T.k. cuna
=/
TPEHUsI HAMPABJIEHA MPOTUBOIOJIOKHO BEKTOPY Uy, TO HAmMpaBlICHUE CKOPOCTH MEIKAa MEHATHCS HE

Oyner. byaer MeHATbCS UMb MOJIYJIb OTHOCUTEIBHONH CKOPOCTH MeJKa. JTO 03HAYaeT, YTO KyCOUYeK
MEINKa JIBUKETCS MO NPSIMOJMHEWHON Tpaektopun AB ¢ samemnsiomum yckopenueMm 8y = (g ,

HanpaBlieHHBIM napamiensHo AB (em. puc.). Torma u(')2 =2a,S, rne S=AB=05a. U3 pucynka =

Eztga:ﬂ,: UZEV. U62=u2+V2=§V2.TornaV=3 %ZO,6M/C.
Y 3 3 9 5
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Kpurepuu onienuBanust 3aganuit

basnel 3a
3aJaHue

Pemenwne orcyrcTyer MJIU B perieHnn HET HU OHOW MPaBUILHOM (HOPMYIIEL.

0

[IpucyrctByer xoTs Obl onHa mnpaBwibHas ¢opmyna WJIM choenaH  pUCYHOK,
HEOOXOAMMBIN JJIsl pEeHICHUs 331a4H, HO B IIeJIOM 33J1aua He PelleHa.

1 Oamn

[IpaBUIBEHO NOHAT CMBICI 33J1a4U M YKa3aHO, KAKUE 3aKOHBI JOJKHBI UCIIOIb30BATHCS IS
€€ pelIeHHs], HO caMy ()OPMYIIBI, BRIPAKAIOIUE 3TH 3aKOHBI, 3aIFCAHBI HEBEPHO

2 Oamna

B pemenun otrcyrctByror MJIM 3ammcanbl HEBEpHO OJIHA-ABE U3 HCXOAHBIX (HOPMYIL,
HEOOXOMUMBIX [UUIsl PEIICHUS TAaHHOW 3aJadd, HO MPHUCYTCTBYIOT JIOTMUECKU BEpPHBIC
peoOpa3oBaHus ¢ UMEIOIIMMIUCS OpMysIaMH, HallpaBJICHHbIE HA PellIeHUE 3a1a4u.

4 danna

[IpencraBieHsl BCce ypaBHEHMsI, IPUMEHEHHUE KOTOPBIX HEOOXOIMMO U JOCTaTOYHO IS
pelieHusl  JaHHOMW  3aJauyd, HO  OTCYTICTBYIOT  Kakue-Tubo  MaTeMaTHuYecKue
npeoOpa3oBaHusl, UM B THX MPEOOPA30BAHMSIX COAEPIKATCS rpyOble OIMOKH.

8 0aitoB

[IpencraBneHbl Bce ypaBHEHUS, IPUMEHEHHE KOTOPHIX HEOOXOIMMO M JIOCTATOYHO JIJISt
pEIICHUs JTaHHOHM 3a/lay, HO B HEOOXOAMMBIX MAaTEMATHUYECKHUX MPEOOPA30BAHMSIIX HIIH
BBIUMCIICHUSX JOMYIIEHbl OIMOKMA, M (WIM) B MaTeMaTH4YeCKHX MpeoOpazoBaHUsAX/
BBIYHCIICHUSIX MTPOITYIIECHBI IOTHYECKH BaXKHBIC IATH.

11 damwnoB

HpaBI/IHBHO 3alMrMCaHbl BCC YPAaBHCHUA, Tpe6YIOHII/I€C$I JI pCUHICHUA 3ala4i, U ITPOBCACHDBI

HCO6XOI[I/IMBIC Hp606pa30BaHI/I${. Ho wumeetcs OIWH WM HCECKOJIbKO H3 CJICAYIOIIHNX

HEAOCTATKOB.

v" HesHauyuTelbHbIE MAaTEMATUYCCKUC MMOTpCIIHOCTH B Hp606pa3OBaHI/I${X nin
BBIYHCIICHUAX.

v B peIICHUN HMMCIXOTCA JIMIIHUC 3alliCh, HC BXOIJAIIUC B PCIICHUC, KOTOPLIC HE
OTACJICHBI OT PCHICHUA WK HC 3a4YCPKHYThI.

4 OTCyTCTBYIOT BAXXHBIC MTOSICHCHUSA TPUMCHIACMBIX 3aKOHOB HUJIN (1)I/ISI/I‘~IGCKI/IX BCJIMYHH.

4 He MMPpEaACTaBJICH HpaBHJ’ILHLIfI OTBCT C YKAa3aHUECM CIAWHUI HU3MCPCHUSA HCKOMOM
BCJIMYHHBEI.

13 6ayuioB

3asiaya MOJHOCTHIO PEIlIeHa U MOJIyYeH MPAaBHIbHBIN OTBET.

14 6amoB
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3anaua 4 (14 6annos). I' ie-to Bo BeenmeHHoM YeThIpe TOUCUHBIX TeJIa OJAUHAKOBOM MacChl M ABHKYTCS
C MOCTOSTHHBIMH I10 MOJYJIIO CKOpOCTsIMU V. B mpoiiecce ABMXKEHUs Tella OCTAIOTCS BCE BpPEMs B
BEpIIMHAX KBaJparTa, JISKAIIETO B OJHOM M TOW K€ IUIOCKOCTH. UeMy paBHA JJIMHA CTOPOHBI 3TOTO
kBazpara? Cuuraiite, 4yTo B 3TOM 00OjacTu BceneHHON Ha JaHHBIE TOUEYHbBIE TEJNAa HE JEUCTBYIOT
HUKAKHUE JPYTUe CHIIBI, KPOME CHJI COOCTBEHHOTO TPABUTAIIMOHHOTO MTPUTSKEHUSI.

Gm(4+\/§)

OtBer. A = >
4v

. y
Pemrenue.
HOCKOHBKy Ha TCJia I[ef/’ICTBYIOT TOJIBKO CHUJIBI TAT'OTCHUIA MC)KI[y HHUMH, U OHH BCC BpeMSI

a
OCTalOTCA B BEpIIMHAX KBaJApaTa, TO Tejla ABIKYTCS MO OKPYXKHOCTH pamuyca R =$, rae a —

JUTMHA CTOPOHBI KBaJparta (CM. PUCYHOK).

ypaBHeHI/IG JUHAMHKHU BpamaTtCJIbHOIO0 ABHKCHUSA
2

ren: F, + F,C0845° + F,c0845° = m?" |

2 2 2

e F =G m 2=G m2 , F=F= m—z Torna
(2R) 2a a
Gm (4 +2 )
a= -,
4v
Kpurepun onieHnBanus 3a1aHuit bannsl 3a
3aJlaHue
Pemenue orcyrctByetr MJIM B pelieHnu HET HU OJIHOM MPaBUIbHON (POPMYJIBL. 0
[IpucyrctByer xota Obl oaHa mpaBwibHas Qopmyrna WJIM cheman  puCyHOK, 1 Gamn

HCOGXOI[I/IMHﬁ JJI PCIICHUS 3aa9U, HO B LICJIOM 3a/Javdd HC PCIICHA.

HpaBI/IHBHO IMMOHAT CMBICJI 3aJa4 U YKA3aHO, KaKHNE€ 3aKOHBI JOJKHBI UCITOJIB30BATHCA JJI 2 Gamta
€C pCUICHUA, HO CaMM q)OpMy.]'II)I, BbIPAXKXAIONIME OTU 3aKOHBI, 3allMCAHBI HCBECPHO

B pemenun orcyrcrByror MJIM 3ammcaHbl HEBEPHO O/IHA-JIBE M3 MCXOAHBIX (hopmyn, | 4 Gamna
HEOOXOJUMBIX JUIsl pELIEeHUs JAaHHOW 3aJaud, HO MNPHUCYTCTBYIOT JIOTMUECKU BEpHBIE
peoOpa3oBaHus C UMEIOIKUMUCS (pOpMyJIaMH, HAalIPaBJIEHHbIE Ha pellIeHHe 3a1auu.

[Ipencrasnensl Bce ypaBHEHUs, TPUMEHEHUE KOTOPHIX HEOOXOAMMO U JOCTATOYHO Uil | 8 OayjioB
pelleHrs  JaHHOM  3aJadyd, HO  OTCYTCTBYIOT  Kakue-Iubo  MaTeMaTUyecKue
npeoOpa3oBaHMsl, WM B TUX MPEOOPA30BAHUAX COJIEPKATCS TPyObIe OMMIOKH.

Hpe,Z[CTaBJ'ICHLI BCC YpaBHCHUA, MPUMCHCHUC KOTOPBIX HCO6XO,I[I/IMO n JOCTAaTOYHO JIA 11 6amnoB
pemicHuA )IaHHOfI 3aga4v, HO B H606X0}II/IMBIX MATEMAaTHYCCKUX Hp606paSOBaHI/I$[X nIn
BBIUHUCJICHUAX HOOMYHICHBI OIJ_II/I6KI/I, u (I/IJII/I) B MaTCMaTHU4YCCKHX Hp606p330BaHI/I}IX/
BBIYUCJICHUAX NPONYIICHBI TOT'MYCCKH BAXKHBIC IIIaru.

[TpaBUIBHO 3amMCaHbl BCE YpaBHEHUS, TpeOyOIUecs Ul pelieHns 3aJjauu, U MpoBezieHsl | 13 6amos

HeoOxoauMele npeoOpas3oBanHus. Ho mmeercs OQMH WIM HECKONBKO M3 CIEAYHOIIUX

HEJOCTATKOB.

v HesHauuTelbHbIE MATEMaTHYECKHE IOTPEIHOCTH B MPeoOpa3’OBaHUAX MM
BBIYUCIICHUSX.

v' B pelleHWM WMEIOTCS JIMIIHUE 3allCH, HE BXOJSIIME B pEIIEHHE, KOTOpbIE HE
OTJEJIEHBI OT PELICHUS I HE 3a4€PKHYTHI.

v OTCYTCTBYIOT Ba)KHbIE MOSCHEHHS IPUMEHSIEMBIX 3aKOHOB WM (PU3MIECKUX BETHYHH.

v' He mpexacraBieH NpPaBWIBHBIA OTBET C YKa3aHHEM CIWHHI[ W3MEPEHUS] HCKOMOM
BEJIMYHHBI.

3asia4ya MOJIHOCTBIO PELIEHA U MTOJIYY€H IPABHIbHBIN OTBET. 14 6annos
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3agaua 5 (/8 6annos). OmHOPOIHBIN METAITMUCCKUI TOHKHH 00pyd KaTUTCSA 0€3 MPOCKaab3bIBAHUS
110 HAKJIOHHOMN IJIOCKOCTH ¢ ycKopeHHeM a1 = 3 M/c?. C KakuM YCKOpeHHeM a2 OyfeT CKOIb3HTh 110
ATOH JK€ HAKIIOHHOM IUIOCKOCTH METAUIMYECKUd OpYycOK, eciu KOI(PQPHUIMEHT TPEeHUS MEKIY
IJIOCKOCTBIO U OpyckoM paBeH p = 0,257

Otser. Ay, =28, — [U4] g% - 48.12 =4 m/c?,
Pemenne.

1. Tonyunm dopmyny mnst yckopeHusi oopyqa. Ilpu kauenuu obOpyda 6€3 IpoOCKaIb3bIBAaHHS
CKOpPOCTh HIDKHEH TOYKHM BCErlla paBHA HYIIO, YTO O3HAYACT, YTO MEXIY OOpy4YeM U IUIOCKOCTHIO
JEHCTBYET CWJIa TPEHHsI TOKOs, paboTa KOTOpOoM paBHa Hym0. [Ipoiie Bcero HalTH yCKOpEHHE a1
o0py4a 13 3aKOHA COXPaHEHHSI SHEPTHH.

[Tycte 00Opyu 3a Bpems aBMKeHHs t mpuoOpen CKOpOCTb v:ait M IIPOLIET PAaCCTOSHUE

h at’
S=——=-1" rre o - yroJl HaKJIOHA TUIOCKOCTH K TOpPU30HTY, h — mepemaja BbICOT 3a Bpems
sinae 2
mv?  1@?
nexkenna t. Torma mgh = Ek = 7 + T , Tle M — Macca obpyda, Ex — ero kuHermueckas
2 \Y
sueprus, | =MR® — momenT unepuuu 0bpyua, @ = E — yIJoBas CKOpOCTh BpaleHusi oopyya, R —
2
at” . 2 : . 2a
paauyc oopyda. = mgh = mVZ, = 9175|na = (alt) = = %sma, — sing =—=.
9
2. Yckopenue Gpycka a, =0 (sin a-— ,uCOSOt) =2a, — ,uo\, 92 - 43.12 =4 m/c?.
Kpurepuu onienuBanust 3a1anuit bannei 3a
3aJ1aHHe
Pemenue orcyrctByetr MJIM B perieHnu HET HU OJIHOM MPaBUIbHON (POPMYIIBL. 0
[IpucyrctByer xoTss Obl onHa mnpaBwibHas ¢opmyna WM choenan  pHUCYHOK, 1 Gamn

HCO6XOHHMBIﬁ JJI PCIICHUS 3aa9U, HO B LICJIOM 3a/Javdd HC PCHICHA.

HpaBI/IHI)HO IMOHAT CMBICJI 3aJa4U U YKa3aHO, KaKHUE€ 3aKOHBI JOJIKHBI UCIIOJIB30BAThCA AJId 2 Ganna
€C pCUICHUA, HO CaMU (bOpMy.]'ILI, BbIPAXKAIOMINUEC 9THU 3daKOHBI, 3allMCAHBI HCBECPHO

B pemenun orcyrcrByror MJIM 3ammcanbl HEBEPHO O/HA-JIBE M3 MCXOAHBIX (popmyn, | 5 6amioB
HEOOXOJUMBIX JUIsl pELIEeHUs JAaHHOW 3aJauyd, HO HPHUCYTCTBYIOT JIOTMUECKHU BEpHBIE
peoOpa3oBaHus C UMEIOIKUMUCS (GOpMyJIaMH, HAalIPaBJIEHHbIE Ha pellIeHHe 3a1auu.

[IpencraBieHsl Bce ypaBHEHMsI, MPUMEHEHHUE KOTOPBIX HEOOXOIUMO U jaocTaTo4yHo ais | 10 OamioB
pelieHuss  JaHHOW  3aJauyd, HO  OTCYTICTBYIOT  Kakue-Tubo  MaTeMaTHYeCKue
peoOpa3oBaHus, WIH B 3TUX MPEOOPa30BAHUSIX COJEpPKATCs rpyOble OMNOKH.

Hpe,Z[CTaBJ'ICHLI BCC YpaBHCHUA, MPUMCHCHUC KOTOPBIX HCO6XO,I[I/IMO n JO0CTAaTOYHO JIA 14 GamnoB
pemicHuA )IaHHOfI 3aga4u, HO B H€06XO}II/IMBIX MATEMAaTHYCCKUX Hp606paSOBaHI/I$IX nIn
BBIUHUCJICHUAX HOONMYHICHBI O]J_II/I6KI/I, u (I/IJII/I) B MaTCMaTHU4YCCKHX Hp606p330BaHI/I}IX/
BBIYUCJICHUAX NPONYIICHBI TOT'MYCCKH BAXKHBIC IIIaru.

[IpaBriibHO 3ammcaHbl Bce YpaBHEHUs, TpeOyrolmecs Uil pellieHus 3aJa4yd, U MpoBedeHsl | 17 6amios

HeoOxomumble mpeoOpa3oBaHus. Ho wumeercs oOAMH WM HECKOJIBKO U3  CIEAYHOIIUX

HEJIOCTATKOB.

v He3HauuTeNbHbIE MATEMATHYECKUE IOTPENTHOCTH B TIPEOOPA30BAHUSX WM BBIUHCIIEHHSX.

v' B pelileHr#i NMEFOTCSI JIMIITHUE 3aIHCH, HE BXOJISIINE B PEIIEHHE, KOTOPbIE HE OT/IENCHBI OT
PpELICHNUS WM HE 3a4EPKHYTHL

v OTCYTCTBYIOT BaXKHBIC MOSICHCHHUSI TPHUMEHSEMBIX 3aKOHOB HJIH (PU3UUYECKHX BEJINUMH.

v' He npe/crasiieH NpaBUIBHBIN OTBET C YKA3aHHEM €/IMHHI] M3MEPEHHUsI HCKOMOM BEJINUUHBL

3asia4ya MOJIHOCTBIO PELIEHA U NTOJIYY€H IPABUIbHBIN OTBET. 18 6anoB




Omumnuana mkoabHUKOB «Illar B Oymymee»
3aKITIOYMTEIbHBIN 3Tan

3agaua 6 (/8 6ann06). T'OpU30HTATIBHO PACIIOIIOKEHHBINA TEIUTOM30IMPOBAHHBIA UIHMHIP pa3eiieH
IIOPIIHEM Ha JBE 4YacTH: CJ€Ba OT IOPIIHSA HAXOAWTCS OJMH MOJIb aproHa IIpU JABIECHUU Po U
abcomoTHON Temmneparype To, a cpaBa — BakyyM (cM. pucyHoK). [lopiiens 3akpemieH ¢ HOMOIIbIO
yIIOpa U COETUHEH C MPAaBOM CTEHKOH JIETKOW MPYKUHOM, KOTOpast HAXOAUTCS B HeAe(hOpMUPOBAaHHOM
cocrostHuu. Ilocne Toro kak mopiieHb OCBOOOAMIU OT YIOpa, TO B HOBOM IOJIO)KEHUU PaBHOBECHS
00beM, 3aHMMAaeMBbIld aproHoM, yBenuumics B 1,5 pasza. Haiigure Temneparypy U JaBjieHHE aproHa B
KOHEYHOM COCTOSIHUHU. TeIIOoeMKOCThIO IMINHAPA, TOPIIHS U MPYXUHBI IpeHeOpedb. Tpenue Mexay
MOPIITHEM 1 OOKOBOI MOBEPXHOCTHIO IIMJIMH/IPA OTCYTCTBYET.

9 3
Ortger. [, = ETO, P, = 5 Po-

Pemenue.
YpaBHEHHE COCTOSIHHSI aproHa B HA4dallbHOM COCTOSIHUM: povo =VRTO , rtme Vo —
MepBOHAYAIbHBIA 00beM aproHa, v = 1 momb. Ilocne Toro, kak mopiieHb OCBOOOJMIIA, M OH 3aHSII

HOBOE IIOJIO)KEHUE PpaBHOBECHUS, €ro 00beM V1=§VO, JnaBieHue P1 u temmneparypa Ti1. Torna

pV, =vRT. = pl-g o =VRT,.

T.x. cocyn temtouszomuposan, To AU + A=0, rne usmenenue BHyTpeHHeH >Hepruy aproHa

3

AU :EVR(Tl —T,) . a paGora, coBepmiaemas aproHoM, paBHa HM3MEHEHHIO NOTEHIHMANbHON

2
KXy AV V,
OHEPTUH TIPYKUHBI A=7 , Tme X :T :E — CMEIIeHWe MOPIIHS, S — IUIOMAIbh CEYCHUS
MOPIITHS.
T.x. mocne YCTAHOBJICHUS PABHOBECHUA, MNOPIICHL HAXOAHUTCSA B IIOKOC, TO CHJIAa YIIPYIOCTHU

IIPYKUHBI PABHA CUJIEC JABICHUS ra3a: le = Pp,S. Torna

gpl-les —=vRT,, = 3kx* =vRT,. = A:VF;Tl.

[Tocne TOACTAaHOBKM B MEPBOE Hadano TepMmoiauHamuku Beipaxenuid mis AU n A =

3 VvRT, 9
EVR(T]_—TO)'F 1:O,I>T1:ETO.

PaSJIeJ'II/IB YpaBHCHHA HA4YaJIbHOI'O MU KOHCYHOTI'O COCTOSIHUM TeIHs OOHO Ha OpYyroe, mojay4dyum,

_2Ph T 3

P = 3 T0_5p0'

Kpurepun oniennBanus 3a1anuit bannsl 3a
3a/1aHHe
Pemenue orcyrctByer MJIN B pelieHny HET HU OHOM MPaBUIILHON (OPMYIIBIL. 0
[IpucyrctByer xoTss Obl onmHa mnpaBwibHas dopmyna WM choenaH  pHUCYHOK, 1 Gamn

HCOGXO,Z[PIMLIﬁ JUJI pCIICHUS 3a1a4u, HO B LICJIOM 3aJa4a HC PpCUHICHA.

[TpaBWIIBHO OHAT CMBICT 33Ja4U M YKa3aHO, KaKHe 3aKOHBI JOJKHBI HCIIOIB30BaThes sl | 2 Oaruia
€e pelIeHusi, Ho caMu ()OPMYJIbI, BBIPAXKAIOIINE 3TH 3aKOHBI, 3aMHCAHbl HEBEPHO
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3aKIIOYNTENLHEIN dTall

B pemenun orcyrcrByror MJIM 3ammcanbl HEBEPHO OJHA-IBE M3 MCXOAHBIX (popmyn, | 5 6amioB
HEOOXOAUMBIX I pelleHMs] JaHHOW 3aJauyd, HO INPHUCYTCTBYIOT JIOTMYECKH BEpHBIE
npeoOpa3oBaHus C UMEIOMIMMUCS POPMYJIaMH, HAIIPABJICHHbIE HA PEIICHUE 3a/1a4H.

[IpencraBieHsl Bce ypaBHEHMsI, TPUMEHEHHUE KOTOPHIX HEOOXOIuMO W jaoctatodHo ais | 10 OamnioB
pelleHusT  JaHHOM  3aJa4d, HO  OTCYTCTBYIOT  KaKUe-IMOO  MaTeMaTH4YECKhe
peoOpa3oBaHus, WIH B TUX MPEOOPa30BAHUSIX COJEpKATCS rpyOble OMIMOKH.

[IpencraBneHsl Bce ypaBHEHUS, MPUMEHEHHE KOTOPHIX HEOOXOIMMO M JOCTATOYHO ais | 14 Gamnos
pellleHrs JIaHHOM 3a/ay, HO B HEOOXOAMMBIX MaTEMAaTHYECKUX NMPEoOpa3oBaHUIX WU
BBIUUCIICHUSX JOMYIIEHbl OMHMOKM, W (MJIM) B MaTeMaTHYECKUX MpeoOpa3oBaHUsX/
BBIYMCIICHUSX MPOITYIIEHBI JOTHYECKU BAKHBIE IIATH.

[TpaBUIBHO 3amMICaHbl BCE YPaBHEHUS, TPEOYIOIIUECs Ul PELICHNs 3a]jauu, U IpoBeAeHbI | 17 6amos

HeoOXxoauMble mpeoOpa3oBaHus. Ho mmeercs OQMH WIM HECKOIBKO M3 CIEAYHOILUX

HEZOCTaTKOB.

v HesHauyuTenbHble MATEMAaTHYECKHE MOTPEIIHOCTH B  MPeoOpa3OoBaHUAX — HIIH
BBIYMCIICHUSIX.

v' B pelieHWH HMMEIOTCS ITMIIHKE 3alKCH, HE BXOJSIIMEC B PEIICHHE, KOTOPhIE HE
OTJIEJIEHBI OT PELICHUS WIN HE 3a4E€PKHYTHI.

v OTCYTCTBYIOT Ba)KHBIE MOSICHECHUS IPHUMEHICMbBIX 3aKOHOB MM (PU3MYECKHUX BEIHUUH.

v' He mnpejcraBieH NpPaBWIbHBIA OTBET C YKa3aHHEM EIMHHI[ W3MEPEHUS HCKOMOM
BEJIMYHHBI.

3aj1aua MOJIHOCTHIO PellieHa U MOJIYYEH NMPABWIbHBIN OTBET. 18 6amios

3apaua 7 - CuryaumoHHasi 3aga4a

[lonBoaHbIl camoJeT — amnmapaTr C IOJIOKHUTEIbHOW IJIaBy4YEeCTbIO, CIIOCOOHBIM MOTpYXaThCs MpU
JBM)KEHUH 32 CUeT HEOOJBbIINX KPbUTBEB, CO3/AAI0LINX HAPABIEHHYIO BHU3 CHITY.

Anmnapar umeet cyxyio maccy 1000 kr, BrITecHseT 06beM Boabl 1,55 M, B Tom unmcie, 0,65 M® B Buje
BO3YILLIHOTO ITY3bIpsl, CBOOOAHO COOOIIAIOLIETOCS C OKPYXKAIOLIeH cpe1oit.

Omnpenenure riayOuHy, Ha KOTOPOW IJIaBYYeCTh armapaTa CTaHET HYJIEBOU (MpeaenbHyI0 TIyOuHY, C
KOTOpPOM BO3MOKHO BCIUIBITHE IPH OTKa3e JABMrareis). TemmepaTypy rasa B BO3AYIIHOM ITy3bIpe
cuuTaTh MOCTOssHHOM M paBHOM 20°C. MonsgpHas mMacca Bo3ayxa i = 29 r/Moiib, oAb KpbUIbEB
cocrasisier 0,1 M%, a koa(hdunreHT noapemMHou cuisl 0,8.

IloagpemHuas cuia OIPEACIIICTCA COOTHOIICHHUEM

pU?
E‘[}l = CySKmeaT
Cy — KO3 GHUIHEHT TIOABEMHOM CUITBI, Sypyiz, — TUIOIIAE KPBUILEB, 0 — TIOTHOCTH BOZIBI, U — CKOPOCTH

ABWXKCHUS allrapaTta OTHOCUTCIIBHO BOJIBI.

Bo3moxkHoe pemienue
Ha nerokymmiicst annapat JeHCTBYIOT TPU 3HAYMMBIE BEPTUKAJIbHBIE CUIIBL:

Cuna TsKxecTu
Fr=mg
Cuna Apxumena
Fy=pgV
[Torpyxaromas cuiia Kppuia
pU?

Fnd = CySKpbwa T
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3aKIIIOYNTEIBLHBIA 3Tal
BriTecHsiemblii 00beM CKIIapIBaeTCS U3 00beMa amnmapara 1 00beMa ra3oBOro Mmy3bIps.

3anumem BTopoi 3akoH Hetorona mpu U = 0:
ngannapama + nge —mg = 0.

Jlnia onpenenenust o0bEM raza B my3bIpe 3amnuiieM ypaBHeHuss MenjeneeBa-Knaneiipona /s Bo3ayxa
IpU aTMOC(EPHOM JIaBIICHUU Dy, U JABICHUU HA TTIyOHHE P

V. =26 pr
pamM 2 =
T

B

v ="¢pr
pv, =—
Ug
TOr1a
V. = pammVZO — pamMVZO
) P Pamn + PGh
Torna
pamMVZO
nganna ama T P —(——— mg = 0.
Y Pamu + PGh

OTtkyna rmyOuHa paBHA
. Pamu(M = PVoo = PVannapama) _ 105(10% — 10% - 0.65 — 10% - 0.9) _ .
T 00 OVarpara—m) 108-10(10°-09-10%) "

OrtBert: ri1yOuHa, Ha KOTOPOH IUIaBYyUYECTh anmapaTa CTaHEeT HyJIeBOH, paBHa 55 M.

IMosicHeHHSs1 U KPUTEPHH /IJIsl YIEHOB YKCIIEPTHOH KOMHCCHH 10 MPOBePKe CHTYallMOHHOH
3amaun

1. UYnenam sKcrepTHOW KOMHMCCHUM MPEJOCTABISETCS OAMH U3 BO3MOXKHBIX BapUAHTOB PELLICHUS
JK3aMEHALlMOHHBIX 3a7a4. PellleHne MKOJIbHUKA MOKET OTIMYaThCs OT aBTOPCKOI0 BapHaHTa
peuIeHus, IpeIoCTaBIEHHOTO KOMUCCHH.

2. KoppekTHas mpoBepka pelieHHss HEe MOXKET OBbIThb OCYIIECTBICHAa TOJBKO IO OTBETaM.
OCHOBHBIM KpUTEPHUEM MPABUIIBHOCTH PELIEHUS SIBIISIETCS BEPHOE UCIIOJIb30BAHUE (PU3MUECKHUX
3aKOHOB U Pa3yMHBIN y4€T TEXHUUYECKUX MapaMeTpOB, XapaKTEPUCTUK U OTrpPaHUUYCHHH.

BepHble 3jieMeHTBI peleHust KosanuecTBo 6a/1510B

1 | ChopmynupoBaHa pacuéTHas cxema (B TOM 4HCIIe, 0-5
rpaduyecKkn), BbIACIEHBI U TPABUIIBHO
(dbopmanu3oBaHbl Bce HE00X0AUMBIE HU3NUIECKHE

3aKOHBI

2 | CocraBieHa cucTeMa ypaBHEHHHM U MaTeMaTHyecKas 0-5
MOJIETIh

3 | BepHo yuTeHBI TEXHHUECKHUE MTapaMeTphbl, 0-5
XapaKTEPUCTHKH U OTPaHHYCHUS

4 | IIpoBeneHbl pacyeThl, OJIYYE€H BEPHBIN OTBET, 0-5

pa3YMHLIﬁ C TOYKH 3pCHUA (I)I/I3I/I‘-ICCKOI‘ O CMBICJIa

Hrtoro max 20




