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v' B mnepBoii uacth O5TOM KHUIM BBl CMOXETe€ IIOTPEHHPOBATHCS B
OLICHMBAHUU OTAECIbHBIX 3aJaHUM C pa3BEPHYTHIM OTBETOM. K KaxkaoMy 3a/1aHUIO
IPUBOAATCS 00PA3IbI PEUICHUS U KPUTEPUH OLIECHUBAHMSL.

v" Bo BTOpOIi yacTi KHUTH BaM mpeuiararoTcs yCioBrs 3a/1ad TPEThEH 4acTu
Bapuanta EI'D ¢ kpuTepusMu OLIEHMBAHUS U 1EJble SK3aMEHAIMOHHBIE Pa0OThI
ATOr0 BapuaHTa JJis OLICHUBAHUS.

v' Hamomunaem Bawm, 4TO Ipu OLIEHUBAHUHU DK3aMEHAI[HOHHBIX PabOT SKCIEPT
paccMaTpuBaeT pEUIeHUs B BBIJIAHHBIX €My paboTax MO 3aJaHusM: B Hayaie
pemienus 3anaun Cl Bo Bcex paboTtax, 3aTeM Bce pemieHus 3agauu C2, motoM Bce
pemeanst C3, C4 u T.1. Hekotopple pabOThl 3aHMMAIOT HECKOJBKO CTPAHWI] U
pelIeHUs B HUX MPEJICTABJICHBI HE MO MOPSIKY MPEIbABICHUS 3a/1a4 B BapUaHTE.

v' Tlpu paboTe 3KCIEpT BHICTABISET CBOM OICHKHA B CIEHHAIbHBINA ONaHK, B
KOTOPOM BHOCHUTHh M3MEHEHHSI W HCHPABJIECHUS KpalWHE HexenarenbHo. 1loaTtomy
npocuM Bac ObITh O4eHb BHUMATEIbHBIMU.

v Ilpu OTCYTCTBMM PELIEHUS WM CBUAETEILCTB IONLITKM PELICHUS KaKOii-
100 3a7a9M B OJTaHK BHOCUTCS 3HAK «X» B ITOJIE COOTBETCTBYIOIICH 3a1a4H.

v’ Pabota sKcrepra pacCuuTaHa B cpeaHeM Ha 4 mpoBepsieMbie paboThl 3a 60
munyT. Ilepen Hadamom paOoOThl 03HAKOMBTECh C YCIOBHSMHU 3aJad, WX
pPEUICHUSAMHU U COOTBETCTBYIOIIMMU KPUTEPUSIMU OI[CHUBAHUSI.



YACTB 1
OnenuBaHue OTIeJbHBIX 3aJaHUM

3ananue 1

Ha pucyHke mpuBeleHa 3JeKTpUYECKas 1eMb, COCTOSIIAs U3
rajJlbBaHU4YEeCKOr0 3JIEMEHTa, peocTara, TpaHchopmaropa,
aMIiepMeTpa U BOJIbTMETpA. B HadanbHBIE MOMEHT BPEMEHHU
MOJI3YHOK PEOCTaTa YCTAHOBJIEH IMOCEPEIUHE M HEMOABUKEH.
Onupasicb Ha 3aKOHBI 3JIEKTPOJMHAMHUKH, OOBICHUTE, KaK
OyAyT WU3MEHSAThCS TMOKa3aHWi MNPUOOPOB B  IpolEcce
nepeMenieHus moja3yHka peocrara BieBo. J{C caMonHyKuu
npeHeOpeyb IO CPaBHEHHUIO C & .

O06pa3zel] BO3MOKHOTO pPelIeHuUs

1. Bo Bpemsi mepemellieHus ABM)KKA peocTara MOKa3aHUs aMIiepMeTrpa OyayT
IUIABHO YBEJIMYMBATHCA, a BOJBTMETP OyAET PErucTpUpoOBaTh HAIPsDKEHUE Ha
KOHIIaX BTOpUYHOW 0OMOTKM. [lpumeuanue: /[ns momHoro oreBera He Tpedyercs
OOBSICHEHHUs TTOKa3aHUil MpUOOPOB B KpaitHeM JieBoM monoxennu. (Korma nBuxok
IPUAECT B KpalHEE JIEBOE IOJIOKEHUE WU JIBM)KEHHUE €ro NMPEKPATUTCS, aMIIEpMETP
OyZeT Mmoka3blBaTh MOCTOSHHYIO CHJIy TOKa B LI€NH, a HaIpsDKEHUE, U3MepsSeMoe
BOJIBTMETPOM, OKaKETCSI PABHBIM HYJIIO).

2. HpI/I NEPpEMCUICHUHN ITOJISYHKA BJICBO COMNPOTHUBIICHHUC LICIIM YMCHBIIACTCA, a
Chjila TOKa YBCIIMYHUBACTCA B COOTBCTCTBUHM C 3aKOHOM Owma JUISL MOJTHOM OCIHu
()

I = R , TJIe R — COIPOTHUBIICHUE BHEILIHEH LICTIN.
+r

3. N3meHeHne TOka, TEKyIIero MO TMEpPBUYHOW OOMOTKE TpaHchopMaropa,
BBI3bIBACT M3MCHEHNE MHIYKIIMM MAarHUTHOTO IOJIS, CO3/1aBaeMOI0 3TOH 0OMOTKOM.
OTO TPUBOAUT K W3MEHEHUI0 MAarHUTHOTO IOTOKa 4Yepe3 BTOPUYHYIO OOMOTKY
TpaHcopMarTopa.

4. B cootBercTBUU ¢ 3akoHOM uHAYKIMU Dapanes Bo3nukaeT IC uHayKunu
e - _AD 5 06 U
wia = As BO BTOPHUYHOM OOMOTKE, a clieloBaTelbHO, HampspbkeHue U Ha ee

KOHIIAX, PETUCTPUPYEMOE BOJIBTMETPOM.

Kpurepnn OLIeHKM BBITOJIHEHUS 3a1aHUS bae

[IpuBeneHO TONHOE MPABWIBLHOE PEIICHHE, BKIIOYAIONICe TPaBUIBHBIN 3
OTBET (B JAHHOM CITy4ae — uUsMeHeHUue NoKazaruti npubopos, n.1), u oJIHOe
BepHOE OOBsicHeHHWe (B JaHHOM ciydyae — n.2—4) ¢ yKa3aHUEM
HaOMIOJaeMbIX  SBJICHMHM M 3aKOHOB (B JaHHOM  cly4ae  —
NeKMPOMACHUMHASL UHOYKYUS, 3aKOH unoykyuu Papades, 3akon Oma 01
NOJIHOU Yenit).

[IpuBeneHo pemieHWe W JaH BEPHBIM OTBET, HO HMEETCS OJMH U3 2
CIICAYIOIIUX HEAOCTATKOB:
— B o0bsacHennn coaepxkarcs UMb 00IIKe paccyXIeHus: 0e3 MPUBS3KU K
KOHKPETHOW CHTyalluu 3aJadyd, XOTs yKa3aHbl BCE HEOOXOIUMBIC
¢du3nuecKue IBICHUS U 3aKOHBI.

NJIn
— Paccyxaenus, mpuBOJSIIME K OTBETY, NPEJCTABICHBI HE B IMOJHOM




00BEME HJIN B HUX COACPIKATCA JIOTUICCKHUEC HEAOYCTHI.

NJIn
— VYka3aHbl HE BCe (I)I/ISI/IIICCKI/Ie SABJICHHA W 3aKOHBI, HeO6XOZ[I/IMI>IC JJIA
IMOJIHOT'O ITPAaBHUJIBHOT'O PCIICHMS.

IIpencraBneHbl 3amycH, COOTBETCTBYIOIIME OJHOMY U3 CIEAYIOLINUX 1
CJIyYaeB:
— IllpuBenensl paccykaeHHs C yKa3aHWEM Ha (DU3MYECKUE SIBIICHUS H
3aKOHBI, HO JJaH HEBEPHBIN WJIM HETIOJIHBIN OTBET.

NJIn
— IlpuBenensl paccykaeHHs C yKa3aHWEM Ha (DU3MYECKUE SIBIICHUS H
3aKOHBI, HO OTBET HE JIaH.

NJIn
— IlpencraBieH TOIbKO MPAaBWIBHBIA OTBET 0€3 000CHOBaHUM.

Bce cnydam perieHusi, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPUTEPHUSIM BBICTABJICHUS OIEHOK B 1, 2, 3 Ganna.
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3amanue 2

[Ipu BBIOTHEHUH TPIOKa «JIeTaroImuii BEIOCUTICIUCTY TOHIIKMK JIBUKETCS 110 TPAMILIHHY
TOJT IEHCTBUEM CHIIBI TSDKECTH, HAUMHAs JIBIDKEHHE U3 COCTOSIHUS TIOKOSI C BBICOTHI H
(cM. pucyHOK). Ha kparo TpaMIuinHa CKOPOCTh TOHIIIMKA HAMPaBJICHA O] TAKUM YTJIOM K
TOPU30HTY, YTO JNAJIbHOCTh €ro IojeTa MakcuMasibHa. [IpojieTeB Mo BO3AYyXY, TOHIIUK
NPU3EMIISIETCSI HA TOPU3OHTAIIBHBIN CTOJI, HAXOMSAIIMIACSA HAa TOM )K€ BBICOTE, YTO U Kpai
TpamiiiHa. KakoBa BbicoTa mosieTa 4 Ha 3ToM TpaMiuinae? CONpoOTUBIICHUEM BO3yXa
TPEHUEM MPEHEOPEUb.

O06pa3zel] BO3MOKHOTO peleHust

Moenp roOHIIAKA — MaTegnaana;I Touyka. CurTaeM MoJIET CBOOOIHBIM MaJEeHHEM C
Ha4yaJIbHOM CKOPOCTHIO U, HAIpaBJIEHHOW MOJ YIJIOM O, K TOPU30HTY. /lanbHOCTH

HoJieTa ONpENCNsAeTCS W3 BBIpAXKEHHS S =Y sin2a. A Beicota monera
g

.2 o
h=Y_sin“o. Momynb HaYaTbHOH CKOPOCTH ONpEIENsETCs M3  3aKOHA
g




2 2
MY _ _ gl | tak uro £—= H . MakcuMabHas JaTbHOCTE

g
nosiera BO3MOXKHa mpu  ycnoBud sin2a=1, T.e. npu a=45°. Orcroma

h:Hsinza:%.

COXpPaHCHUA SHCPTHUN

OTBeT: BBICOTA nmoarceMa h= ﬂ .

2
KpI/ITepI/II/I OLICHHWBAHMA BBIITOJIHCHUSA 3aJaHUA bannsr
HpI/IBCILGHO IMMOJIHOC IIPaBUJIBHOC PCIICHUC, BKIIIOYAIOMICC CICAYIOMIUC 3

AJIEMEHTHI:

1) mpaBuiIbHO 3amucaHbl (OPMYIIBI, BeIpaXarolue (GU3NUECKHe 3aKOHBI,
IPUMCHEHHE KOTOPBIX HEOOXOAMMO I PEIICHHS 3a/ladd BBHIOPAHHBIM
croco6oM (B TaHHOM PEIICHUN — KUHEMamuyecKue YPaeHeHUs: OBUNCEHUSL
ol c80000HO nadarwe2o mend, 3aKOH COXPAHEHUs MeXaHUYecKoU
oHepau);

2) mpoBeleHbl ~ HEOOXOIMMbIE  MaTeMaTHYeCKue  IpeoOpa3oBaHus,
IPUBOJIAIIME K TPABWIHBHOMY OTBETY, M MPEACTABIICH OTBET.

[IpencraBnenHoe penieHue COAEPKUT 1.1 MOTHOrO PEelIeHus, HO U UMEET 2
OIMH U3 CJIETYIOIINX HEJOCTATKOB:

— B Heo6XoAMMBIX MaTeMaTHYeCKUX MpeoOpa3oBaHUSX JOIMylIeHa
omuokKa.

N
— Heobxoammble MaTeMaTH4eCKHUE MPeoOpa30BaHMs JJOTUYECKH BEPHBI,
HE COJIEpIKaT OMMUOOK, HO HE 3aKOHYCHBI.

N
— He mnpencraBnensl npeoOpa3oBaHus, MPUBOASAIINE K OTBETY, HO
3amnKcaH NMpaBUJIbHBINA OTBET B OOIIEM BHJIE.

[IpencraBiieHbl 3amMcH, COOTBETCTBYIOIIME OJHOMY W3 CIEAYIOLIUX 1
CIIy4aeB:
— IlpencraBneHbl TOJABKO TOJOXKEHHST M (OPMYJIbI, BbIpAXKarolIue
¢u3nyeckre 3aKOHbI, IPUMEHEHUE KOTOPHIX HEOOXOIUMO ISl PELICHMS
3amaun, Oe3 Kakux-mubo mnpeoOpa3oBaHUN C HMX HUCIHOJIH30BAHHEM,
HaIPaBJICHHBIX HA PEIICHUE 3a/1a4i, U OTBETA.

NI
— B pemenun orcyrcrByer OJ{HA u3 nucxoansix hopmyii, HeoOxoaumas
JUISL pellIeHUs 3a/1auil (WM yTBEPKJEHUE, JexKalllee B OCHOBE peLICHUS),
HO NPHUCYTCTBYIOT JIOTUYECKHU BEPHBIE MTPEOOpPa30BaHU C UMEIOILUMUCS
(dopmynamMH, HanpaBJIEeHHbIE HA PEILICHUE 3a/1a4H.

N
— B OJIHOM wu3 ucxombiX (GOpMyN, HEOOXOMMMBIX IS PELICHHS
3a1aui (WM YTBEPXKACHUH, JIEXKAILEM B OCHOBE PEILEHUs), TOIMyIIEHa
omubOKa, HO NPHUCYTCTBYIOT JIOTHUECKH BEpHBbIE MPEeoOpa3oBaHUS C
uMeroLuMucs GopMysaamMu, HapaBJIeHHbIE HA PEILICHUE 3a/1a4H.

Bce cnywan penieHusi, KOTOpble HE COOTBETCTBYIOT BbIIIEYKa3aHHBIM 0
KPUTEPHSIM BBICTABIICHUS OIICHOK B 1, 2, 3 Gaa.
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3ananne 3

C¢epuueckyro 0007104Ky BO3AYIIHOTO LIapa JENAlT U3 MaTepuana, KBaJpaTHbIA METp
KoToporo umeer maccy 1 kr. Illap HamomHSIOT reaueM Hpu aTtMOC(EepHOM JABICHUU
10° Ia. Ompenennte MHHHMANBHYIO MACCYy OOONOYKH, NPU KOTOPOH IIap HAYHET
noJHUMaTh caM cedst. Temneparypa reiaust ¥ OKpy’Karollero Bo3ayxa OMHAKOBA U PABHA

4
0°C. (Ilnowazns chepst S = 4m/2, 06beM mapa V = 3 )

O06pa3zel] BO3MOKHOTO pelIeHUs

I 3axoH Hpl0TOHA B IPOEKIUAX HA BEPTHKANL: [y =m g +m ;9.
Cuutsl BEIpaskeHBI uepes paguyc . P gV =m ;g +my,g =bSg+py Vg =

= pgg-inr3 = b°4nr2 ~g+pHeg°iTtr3 u pagayc. r :L’
3 3 Pe =P He
r1e b — OTHOIICHUE MAcChl 00OJIOYKH K €€ IUIOMIAIH.
[lnotHocTH remus W Bosmyxa: pV =LLRT =p=12 =@, Pye = M,
M V. RT RT
P, = Mp . Pammyc: r= 3ORT ~2,7 (). m=4mr’-b.
R p (M 6 M He )
[TojcraBuB YKMCIIOBBIC JaHHbIC, OMydaeM: m =~ 92 kr.
Kputepuu olieHUBaHHs BBIIOJIHEHHUS 3a/IaHHS baJutbl
[IpuBeneHO TMOJIHOE NPABHIBHOE PEIICHUE, BKIIOYAIOIICE CIICIYIOLIHNE 3
AIIEMEHTHI:

1) BepHo 3ammcaHbl (GOPMYJbI, BBIpKAOIIKE (UIUISCKUE 3aKOHBI,
OPUMEHEHHE KOTOPBIX HEOOXOAMMO /I peHIeHUs 3a/Jayd BBIOPAHHBIM
crocoboM (B TaHHOM peIIeHUUn — 6mopoti 3akoH Hviomona, evipasicenue
01 cunvl Apxumeoa, 65136 Maccyl u niomuHocmu, ypasnenue Knanetipona-
Memnoeneesa);

2) npoBeAieHbl HEOOXOANMMbIE MaTEMAaTUYECKUE TPEe0OPa30BaHUS U PACUEThI,
MPHUBOJIAIIME K MPABIWILHOMY YHCJIOBOMY OTBETY, U MPEACTABICH OTBET (C
yKazaHueM equHHIl u3Mepenus). [Ipm 3ToM nmomyckaercs pemieHue '"To
yacTsiM" (C MPOMEKYTOUHBIMU BBIUUCIICHUSIMU).

[IpencraBneHHOe pelIeHHE COAEPKUT .1 MOTHOTO pellieHHsl, HO U UMEET 2
OMH U3 CJIETYIOIINX HEJOCTATKOB:

— B Heo6X0AMMbBIX MaTeMaTUYECKUX MPeoOpPa30BaHUSX WU BHIYMCIICHUAX
JIOTTyTIIeHa OITHOKa.

nJn
— HeoOxoaumble MaTemaTHueckue mpeoOpa3oBaHUs W BBIUMCICHUS
JIOTUYECKHU BEPHBI, HE COJIEPKAT OIIMOOK, HO HE 3aKOHYCHBI.

nJin
— He npencraBnens! npeoOpa3oBaHusi, MPUBOIAIINE K OTBETY, HO 3alUCcaH
NPABWIbHBIN YHCIIOBOM OTBET WJIM OTBET B OOIIEM BUJE.

nJin
— Pemenne comep uT OmHUOKY B HEOOXOAUMBIX MAaTeMaTHYECKUX
npeo0pa3oBaHUsIX U HE JIOBEJECHO JI0 YUCIOBOIO OTBETA.

Hpe,[[CTaBJIeHLI 3aIllMCH, COOTBCTCTBYIOINMC OIHOMY M3 CICAYIOIIUX 1

10



CIIy4aesB:
— IlpencraBneHbl  TOABKO MONOXKEHHA U (OPMyIbI, BbIpaXKarolue
¢u3nyeckre 3aKOHbI, OPUMEHEHHE KOTOPHIX HEOOXOIMMO ISl PELICHHS
3amaun, 0e3 Kakux-Tubo mpeoOpa3oBaHUl C HMX HUCIHOJIb30BAHHEM,
HAIIPABJICHHBIX HA PEIICHUE 3a/1a4H, U OTBETA.

N
— B pemenun orcyrerByer OAHA u3 ucxonusix Gopmys, HeoOXoaumas
JUIS pellieHus 3aaun (MU yTBEPKICHHE, JIEJKaIllee B OCHOBE PEILECHNUs), HO
IPUCYTCTBYIOT JIOTUMECKM BEpHBIE IPEOOpa3OBaHUS C HMMEHOIUMUCS
dopmynamMu, HanpaBJIEeHHbIE HA PEILICHUE 3a/1a4H.

nim
— B OJIHOM u3 ucxoaHbIx dbopmyJ1, HEOOXOAUMBIX VISl PEIICHUS 3aauu
(MM yTBEPXKACHUH, JIKAIleM B OCHOBE PEIleHUs ), JOMyIeHa omuoKa, HO
NPUCYTCTBYIOT JIOTUYECKH BEPHBIE MPEeoOpa3oBaHUSI C HMMEIOIUMUCS
dbopMyamu, HallpaBJICHHbIE HA PELICHUE 3aJauH.

Bce cimyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIIIEyKa3aHHBIM
KPUTEPHUSIM BBICTABJICHUS OLEHOK B 1, 2, 3 Oana.
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3axanue 4

[Toneiii mapuk Maccoi m=04r c 3apsgom ¢ =8 HKn ABMXKETCI B OJAHOPOAHOM
TOPU30OHTAIHPHOM SJEKTPUYECKOM II0J€ M3 COCTOSHHS TMOKOsl. TpaeKkTopus IIapuka
obpazyer C BepTUKaibio yroax o =45° Yemy paBeH MOIydb HaNPsHKEHHOCTU

3JIEKTPUYECKOro mosst E?

O06pa3zer] BO3MOKHOTO pelIeHus

1) Ha Teno peiicTByroT cuia Tsokectd F| =mg u cuna co

CTOPOHBI JIeKTpUUecKoro nonsa F, = gk .

X
2) B nHepuumanbHOW CHCTEME OTCYETa, CBA3AHHOW C 3eMiled, -
B COOTBETCTBUU CO BTOPbIM 3akoHOM HploTOHa, BeKTOp E
YCKOPEHHMsI TeJla IPONOPLUOHAIIEH BEKTOPY y

CYMMBI CHUJI, JEUCTBYIOLINX HA HETO: Md = F |+ F 5.

3) Ilpu ABMOKEHUM M3 COCTOSHHMS ITOKOS TEJO IBHKETCS IO IPSAMOM B HAIpaBIeHUH
BEKTOPa YCKOPEHMs, T.€. B HAIpPABICHHU PABHOJCHCTBYIOIIEH NPUIOKEHHBIX CHIL.
IIpsiMasi, BIOJIb KOTOPOW HAmpaBlieH BEKTOP yCKOpeHHs, oopasyeT yron o =45° ¢
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a, F2 qE

m
BEPTUKANBIO, CIIEIOBATEIbHO, g0 = —=—==——=1. Otcrona £ =—=.

a, I, mg

[TocTaBuB YKCIOBBIC JaHHBIC, TOJydaeM: F = 0,5-106 B/M =500 kB/m.

KpI/ITepI/II/I OLICHKHU BBITIOJTHCHUA 3aaHU

bamiel

[TpuBeneHO MOJHOE NPAaBUIBHOE pEUICHHE, BKJIIOYAIOIIEE CIEAYIOLINe
HJIEMEHTBHI:

1) BepHO 3amucaHbl (QOpPMYJbI, BbIpaXKaKOIIUE (QUINYECKUE 3aKOHBI,
OPUMEHEHHE KOTOPBIX HEOOXOAMMO Ul pPEUIeHMs 3aJaud BbIOPAHHBIM
CrocoOoM (B IaHHOM PEIICHUH — 8mopou 3akon Hvtomona, ghopmyna o
cunvl, oeticmsyroujeli Ha 3apso0 8 dNeKMpOCMAMULecKom noe);

2) mnpoBeAeHbl HEOOXOAMMbBIE MaTeMaTHYEeCKHUE MpeoOpa3oBaHUsl U
pacueTsl, IPUBOASIIUE K IPABUILHOMY YHCIOBOMY OTBETY, U MPEACTABIICH
OTBET (C yKazaHueM enuHul] usmepenus). [Ipu atom nomyckaercs perieHne
"o yactaM" (¢ MPOMEKYTOUYHBIMH BBIYUCICHUSIMHU).

[IpencraBieHHOe pelieHUe COACPKHT .1 MOTHOTO pelIeHus, HO U UMEeT
OJIUH U3 CIEYIOUIUX HEJOCTATKOB!
—B  HEOOXONMMBIX  MaTeMaTHMYECKUX  MPeoOpa3oOBaHUAX WU
BBIYHMCIICHUSAX JOIMYIIEHA OUIHOKA.

NN
— HeoOxoqumple MaTeMaThdeckue MpeoOpa3oBaHUsl W BBIUMCICHUS
JIOTHYECKU BEPHBI, HE COJEPKAT OMMOOK, HO HE 3aKOHYCHBI.

NJIn
— He mnpencraBnensl npeoOpa3oBaHus, MNPHUBOJAIINE K OTBETY, HO
3aIMcaH MPaBUWIbHBIN YUCIOBOW OTBET WJIM OTBET B OOIIEM BHUJIE.

NJIN
— Pemenne conmepxuT oOmMOKY B HEOOXOIMMBIX MaTeMaTHYECKHX
npeo0pa3oBaHUAX U HE JOBEJECHO 10 YUCIOBOIO OTBETA.

[IpencraBneHbl 3amMcH, COOTBETCTBYIOUIME OJHOMY W3 CJEAYIOLIUX
CJIy4aes:
— IlpencraBneHpl TONBKO TONOXKEHUS ©  (OPMYJIBI, BBIPAKAIOUIUE
¢du3nYecKue 3aKOHbI, MPUMEHEHUE KOTOPBIX HEOOXOAMMO ISl PEIICHUS
3amaun, 0e3 Kakux-TM0o TMpeoOpa3oBaHUN C HMX HCIOJIB30BAHUEM,
HaIlpaBJICHHBIX Ha PEILICHHE 3aJa4M, U OTBETA.

N
— B pemienuu orcyrcrByer OJJHA u3 ucxomueix Gopmyi, HeoOXoaumas
JUTSL pellieHus 3a7auu (MU YTBEpXKIEHHUE, JeKallee B OCHOBE peUICHUs),
HO TIPUCYTCTBYIOT JIOTHYECKH BEpHBIC MPEOOPa30BaHUSI C UMEIOIIUMHUCS
dbopmyliamu, HapaBJICHHBIC HA PEIICHUE 3a/1a4U.

NnJmm
— B OJTHOM 13 ncxomHsIx GpopMyJI, HEOOXOMMMBIX JUIs PEIICHHS 3a1a4H
(WM yTBEpKIEHUH, JIeXKAallleM B OCHOBE PEIICHHUS ), TOMyIeHa omunoKa, HO
MPUCYTCTBYIOT JIOTUYECKH BEpPHBIE NPEOOpa3OBaHHUs C HMEIOIIUMUCS
dbopmynamu, HaripaBJeHHbIC HA PEILICHUE 3aJaUH.

Bce CcIydan pCHICHHA, KOTOPBIC HC COOTBCTCTBYIOT BbIIICYKA3aHHBIM

KpUTEPHSIM BBICTABJIEHUS OLICHOK B 1, 2, 3 Ganna.

15



PABOTA 1

<y Tewene:

R dL=4L, 2 H—@,

“Nr g 7’5;
/ﬂﬁ Ql: E - q PR J{Zé
JL?M@Z//W /-%7464 E = OPra” =470 w)
OrBer: EF=52°z
PABOTA 2
Ny & € o F.\I\ :Wff
\ opevigin 10 25 04
l:-y/.s‘w\a« s
X c. ™ L. o,Mo:rro%

9-sink -6 4y vy

= o310 A

PABOTA 3 ,
LY Lewo: 1,4.4/ , P ecccescce.
m-z g g SoT e
crntn | Fro-sgal A =7 £Ev
o 2Ocec/ & 4
oL 245 £ =L =
94 7
/E/—7 FAZ -
74’
<Fz

16



PABOTA 4

C\u. —
qu Pows: O | %W}M

m =D, 4 | M= O,H‘IO.B}ﬁ’L f::Q Mmuifutl?
- - ) —3
@—QKMAQ,ZID Mﬂ.ﬁ%;ﬁjﬁ?yn:jﬁf

/ A=us® | d=us® =z
g E-" E-7 ° 143 aa
9 E- *H—
Jz) u_{’ V.Y
E=0,4:10D "rn - 10 = -1gyg
xwo*‘?’\u\i”’
= SO0 ?iu."

Dn&)@m £ 500 L&

PABOTA §

xl

PABOTA 6

xl

17



3aganue 5

HeGonpiiol rpy3, moABENIEHHBI Ha HUTH JUIMHOW 2,5 M, COBEpIIaeT TapMOHHYECKHE
Kosie0aHus, MPU KOTOPBIX €r0 MaKCUMalibHasi CKOpocTh gocturaet 0,2 m/c. [Ipu momomu
cobuparomieit muH3bl ¢ (PokycHbIM paccTostHueM 0,2 M H300pa)keHHue KOJEOIIOIIEerocs
rpy3a MpOelUpyeTcss Ha HKpaH, pacloyioKeHHbIH Ha paccTossHuM 0,5 M OT JIMH3BI.
['maBHast onTuyeckas OCh JMH3bI MEPIICHIUKYIISIPHA MJIOCKOCTH KOJICOaHU MasiTHUKA U
IUIOCKOCTH 7KpaHa. Omnpenenure MakCUMalbHOE CMEIICHHE H300pakeHus Tpys3a Ha

9KpaHC OT IMOJIOKCHWA paBHOBCCHA.

Obpazer BO3MOXKHOTO PELICHHS

HpI/I KOJICOAHMSAX MasATHUKA MaKCHMaJIbHas CKOpPOCTh TIpy3a U MOXET OBITH

2
OIIpCICIICHA n3 3aKOHa COXpPaHCHHA OHCPIruun: % = mgh , rac

2
h=1(1-cosa) =2/ sin” % ~ l% — MakcHMaJlbHas BBICOTA MOJbEMa TIpy3a.
A

MaxkcuManbHBbIM Yrojia OTKIOHCHHUA oczT,rz[e A - aMIIINTyaa KoJIeOaHMM

[

(ammmutyna cMenienust). Orcona 4 = v E .

Ammunutyna A,  KonebaHuUM — CMeElIeHUsT U300pakeHusi Tpy3a Ha  DJKpaHe,
PacCIoJIOKEHHOM Ha PacCTOSHUU b OT TUIOCKOCTH TOHKOMW JIMH3BI, MPOMOPIIMOHATIBHA
ammuntyne A KojebaHWi Tpy3a, NBIKYIIETOCS HA PACCTOSIHUM @ OT TUIOCKOCTH

nuH3BL A; = 4L
a

Paccrosinue a onpenensiercs no ¢popmysie TOHKON JIMH3BL: , OTKyJa

1 1,1

__+_

F a b
b_,

a=b—L_ wb-b_y CnenoBaTelbHO, Al—Ab—u L —(ﬁ—l),
b—F  a F ga F

IToncraBuB uncioBbIe AaHHbIE, Tonydaem: A1 = 0,15 m.

Kpurepun o1ieHKHM BBIIIOJIHEHUS 3a1aHUS bane

[TpuBeneHO NOJHOE MNPaBWIBHOE pELIEHHE, BKIKYAIOIIEE CIEAyHOIINe 3
3JIEMEHTBHI:

1) BepHo 3ammucaHbl (QOpPMYJBl, BBIpaKaOIUe (QU3NUECKUE 3aKOHBI,
OpUMEHEHHE KOTOPBIX HEOOXOMWMO MJsl PEIIeHHs 3aJadd BBHIOpAaHHBIM
crocoboM (B JaHHOM PEIICHUH — 3aKOH COXPAHeHUs dHepauu, gopmyna
0J151 ygenudenuss MOHKOU JUH3bL U hOPMYIA MOHKOU TUH3DL);

2) npoBeAeHbl HEOOXOANMbIE MATEMATUYECKHUE TPEe0OpPa30BaHUs U PaCUEThl,
NPUBOASILME K NPAaBUIBHOMY YMCIOBOMY OTBETY, U NPEACTaBIEH OTBET (C
yKazaHueM equHull u3Mepenus). [Ipu 3ToM nomyckaercss pemieHue '"mo
yacTsM" (C IPOMEXYTOUHBIMU BBIYHMCICHUSIMH).

[IpencraBieHHOE pelICHHE COACPKHUT .1 MONHOTO pEIIeHUs, HO U UMEET 2
OJIMH U3 CJIEIYIOINX HEJJOCTaTKOB:

— B HE0OX0AMMBIX MaTeMaTUYECKUX MPEOOPA30BAHUSX WU BHIYUCICHUIX
JOMYIIIEHA ONINOKaA.
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nJn
— HeoOxoaumble MmaTemaTHueckue MnpeoOpa3oBaHUs U BBIUMCICHUS
JIOTUYECKHU BEPHBI, HE COJIEPKAT OIIMOOK, HO HE 3aKOHYCHBI.

nim
— He npencraBnensl npeoOpa3oBaHusi, MIPUBOASIINE K OTBETY, HO 3allUCaH
MPABWIbHBIN YHCIIOBOM OTBET WJIM OTBET B OOIIIEM BUJIE.

i
— Pemenne comep uT OmHUOKY B HEOOXOAUMBIX MAaTeMaTHYECKUX
npeo0pa3oBaHUsIX U HE JIOBEJEHO JI0 YUCIOBOIO OTBETA.

[IpencraBiieHbl 3amucH, COOTBETCTBYIOIIME OJHOMY U3 CIEAYIOLIUX 1
CIIy4aeB:
— IlpencraBneHbl  TOABKO MONOXKEHHA U (OPMyIbI, BbIpaXKarolue
¢u3nyeckre 3aKOHbI, OPUMEHEHHE KOTOPHIX HEOOXOJIMMO ISl PELICHHS
3amaun, 0e3 Kakux-Tubo mpeoOpa3oBaHU C HMX HUCHOJIH30BAHHEM,
HaIPaBJICHHBIX HA PEIICHUE 3a/1a4H, U OTBETA.

N
— B pemennn orcyrcrByer OAHA u3 ucxonusix Gopmys, HeoOXoaumas
JUISl pellieHus 3a7aun (MM yTBEPKICHHE, JIeJKalllee B OCHOBE PEILEHHUs), HO
IPUCYTCTBYIOT JIOTUMECKH BEpHBIE IPEOOpa3OBaHUS C HMMEIOIUMUCS
dopMmyniamMu, HanpaBJIEeHHbIE HA PEILICHUE 3a/1a4H.

N
— B OJIHOM u3 ucxonueix GopMy, HEOOXOAMMBIX ISl PEIICHHS 3a1a4H
(MM yTBEPXKACHUH, JISKAIeM B OCHOBE PEIleHUs ), JOMyIleHa OmunoKa, HO
NPUCYTCTBYIOT JIOTUYECKH BEPHBIE MPEeoOpa3oBaHUS C HMMEIOIIUMUCS
dbopMyamMu, HallpaBJICHHbIEC HA pELICHUE 3aJauH.

Bce cimywam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBbIIIECYKAa3aHHBIM 0
KPUTEPHSIM BBICTABJICHUS OLICHOK B 1, 2, 3 Ganna.
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3ananue 6

Kpacnas rpannma d¢ororddexkra mns BemectBa (orokatona Ay=290 am. Ilpu
00JIydeHHH KaTo/la CBETOM C JJTUHOMN BOJHBI A (POTOTOK MpeKpaInaeTcs Mpyu HampsHKeHUH

MeXy aHosioM U karogoMm U = 1,9 B. Onpenenure JyiiHY BOJHBI A.

OO6pa3el] BO3MOXKHOTO PeIIeHUS

m02

h
YpaBuenue DiHinreiina 11t porospdexra: — = A4+ ——. (1)

A 2

VYcnoBue cBs3u  KpacHOM  rpaHuubl  (oTtodddexkra u  paboOTHl  BBIXOAA:
—_— . 2
oA O

BoipaskeHue Juisi 3anuparoniero HampsbKeHHs — YCIIOBHME PaBEHCTBA MAaKCHMAaJIbHOM
KMHETUYECKOM PHEPruu 3JIEKTPOHA U U3MEHEHUSl €ro MOTEHUHUAIbHON 3HEPruu MpH

2
MEPEMEILCHUH B JIEKTPOCTATHECKOM NONe: —5— = eU. (3)
o hc}\.o
Pemas cucremy ypasaenuii (1), (2) u (3), monmygaem: A = ————.
hc+eU
[logcTaBuB uncCIOBBIE JaHHBIC, ModydaeM: A = 200 HM.
Kputepun orieHku BBITIOJIHEHUS 3a/1aHUS banb
[TpuBeaeHO TOMHOE TPABWIIBHOE PEIICHUE, BKIIOYAIOIICE CIICAYIONUE 3

3JIEMEHTBHI:
1) BepHo 3amucaHbl (QOPMYJbI, BBIpaKalIUe (QHU3NUECKUE 3aKOHBI,
OpUMEHEHHE KOTOPBIX HEOOXOMWMO MJsl pPEIIeHHs 3aJadd BBHIOpAHHBIM
crmocoboM (B JaHHOM pEIICHUU — VYpasHeHue OuHwmelra O0ns
domosgpgpexma, ycnosue cea3u KpacHmou epauuyvl Gomoagpgexma u
pabomuvl  6bIX00a, YCI08UE PABCHCMBA MAKCUMATbHOU KUHEMUYEeCKOol
SHepeuu INeKMPOHA U USMEHEHUs e20 NOMEHYUANbHOU JSHepauu npu
nepemeweHul 8 NeKmpoCmamuieckom noue);

2) nmpoBeaeHbl HeOOXOMMbIE MaTeMaTUYeCKHe PeoOpa3oBaHUs U PaCUETHI,
NPUBOSINNE K MPABUIBHOMY YHCIOBOMY OTBETY, W NPEACTABICH OTBET (C
yKazaHuEeM eIuHHIl u3MepeHus). [Ipu 3ToM nmomyckaercss pemieHue '"To
gacTsiM" (C MPOMEKYTOUHBIMU BBIUHCIICHUSIMU).

[IpencraBineHHOE pELICHUE COAECPKUT M.l MOJHOrO pemeHus, HO U UMEET 2
OJIMH U3 CIEAYIOIUX HEAOCTATKOB:

— B HEoO0XOMMMBIX MaTEeMaTHYECKUX MPEoOPa30BaHUSX UM BBIUYUCICHHIX
JIOTTyIIIeHa OITHOKa.

NJIn
— HeoGxoaumble Martemathyeckue mpeoOpa3oBaHUsS U BBIYUCICHUS
JIOTUYECKHU BEPHBI, HE COJIEPIKAT OIMUOOK, HO HE 3aKOHYCHBI.

NJIn
— He npencraBnensl npeoOpa3zoBaHus, TPUBOIAILIME K OTBETY, HO 3alKCaH

NPaBUIILHBIN YHCIOBOM OTBET MM OTBET B O0ILIEM BUJIE.
NJIN
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— Pemenue COACPKUT OIJ_II/I6Ky B H€O6XOI[I/IMBIX MaTEMATHYCCKUX
Hp606pa3OBaHI/IHX 1 HEC JOBCACHO JO YHUCJIIOBOI'O OTBETA.

[IpencraBiieHbl 3amucH, COOTBETCTBYIOIIME OJHOMY U3  CIEAYIOLIUX
CIIy4aeB:
— IlpencraBneHbl  TOABKO MONOXKEHHSA U (OPMyIbI, BbIpaXKarolue
¢u3nyeckre 3aKOHbI, OPUMEHEHHE KOTOPbIX HEOOXOIMMO ISl PELICHHS
3amaun, 0e3 Kakux-Tubo mpeoOpa3oBaHU C HMX HUCIHOJIB30BAHHEM,
HaIpaBJICHHBIX HA PEIICHUE 3a/1a4H, U OTBETA.

N
— B pemennn orcyrerByer OAHA u3 ucxonusix Gopmys, HeoOXoaumas
JUISl pellieHus 3a7a4un (MM yTBEPKICHHE, JIEJKaIllee B OCHOBE PEILICHHUs), HO
IPUCYTCTBYIOT JIOTUMECKM BEpHBIE IPEOOpa3OBaHUS C HMMEHOIUMUCS
dopmynamMu, HanpaBJIeHHbIE HA PEILICHUE 3a/1a4H.

N
— B OJIHOM u3 ucxonueix GopMy, HEOOXOAMMBIX ISl PEIICHHS 3a1a4K
(MM yTBEPXKACHUH, JISKAIeM B OCHOBE PEIleHus ), JOMyIleHa OmuoKa, HO
NPUCYTCTBYIOT JIOTUMECKH BEpHBIE MPEeoOpa3oBaHUSI C HMMEIOIUMUCS
dbopMyamMu, HallpaBJICHHbIEC HA pELICHUE 3aJauH.

Bce cimywam pemienusi, KOTOpble HE COOTBETCTBYIOT BBbIIIECYKAa3aHHBIM
KPUTEPHSIM BBICTABJICHUS OLICHOK B 1, 2, 3 Ganna.
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Cl1

YACTb 2
OueHuBaHue IK3aMEHAIMOHHBIX PadoT

PaMKy ¢ IOCTOSSHHBIM TOKOM YJIE€P’KMBAOT HENOJBHKHO
B I10JI€ TI0JIOCOBOI'O MarHura (cM. pucyHok). [lonsipHocTs
NOJKJIIOYEHUS MCTOYHHMKA TOKa K BBIBOJAAM pPAMKHU
nokazaHa Ha pucyHke. Kak Oyner nBurartbcsi pamka Ha
HENOABWKHONU ocu MO, ecid paMKy HE YJEpKUBATH?
OTtBeT  moOsSCHUTE, YyKa3aB, Kakue  (U3NYECKHUE AN
3aKOHOMEPHOCTH Bbl UCTOJB30BANHU AJisl 00bsicHeHUsa. CUnTaTh, UTO paMKa HUCIBITHIBACT
HEOOJIBIIIOE CONPOTUBIICHUE ABMXKEHUIO CO CTOPOHBI BO3yXa.

O06pa3zel] BO3MOKHOT'O peLIeHUs

1) OtBet: Pamka moBepHETCSl 110 4aCOBOM CTpEJIKe

Y BCTAHET NEPICHAUKYIISIPHO OCU MarHuTa Tak, 4YTo \ Fu

KOHTAKT «1» OKa)KETCS BHU3Y. ;

2) PaccmoTpuMm ceueHHE paMKU TUJIOCKOCTBIO / \\FZ

pUCYHKa B YCJIOBUH 3aJa4H.

B ncxoaHOM MOJIOKEHUH B JIEBOM 3BEHE PAMKH TOK >

HaIpaBJIeH K HaM, a B paBoM — OoT Hac. Ha neBoe \ fa__—
- 5 =

3BEHO paMKu jeiictByer cmma Awmmepa [y,

N
9
HalpaBJICHHas BBEPX, a Ha IpPaBO€ 3BEHO — CuUia / TAZ?\

Awmnepa F ,, HalIpaBlI€HHAs BHUS.

OTU cUJibl pa3BOPAYMBAIOT PaMKy Ha HEMOJBMXKHOU ocu MO 1o 4acoBOHl CTpenke (CM.
PUCYHOK).

3) Pamka ycranaBiMBaeTcs NEPHEHIUKYISIPHO OCH MarHUTa TaK, YTO KOHTAKT «+»
okaspiBaercst BHU3Y. [Ipu stom cumbl Amnepa Fy; u F,, obecrednBaroT paBHOBECHE

pamku Ha ocu MO (CM. PUCYHOK).

Kpurepnn O1eHKM BBITOJIHEHUS 331aHUS basel

[IpuBeaeHO MOMHOE MPAaBUIBLHOE pPEIlIEHUE, BKIIOYalollee MNpaBUIbHBIN OoTBEeT (B| 3
JTAHHOM ciydae — I1.1), 1 IoJTHOe BepHOE O0BsICHEHUE (B IAHHOM cllydae — 1M.2—3) C
yKazaHueM HaOII0aeMbIX SBICHUN (MacHumHoe noje NoI0Co8020 MAacHUmMA,
delicmeue MAcHUMHO20 N0 HA NPOBOOHUK C MOKOM) W 3aKOHOB (B JaHHOM
clyyae — onpedelienue HanpasieHus cuivl Amnepa).

[IpuBeneHo perieHwe W JaH BEPHBIM OTBET, HO MMEETCS OJUH W3 CIEAymux | 2
HE/IOCTATKOB:
— B 00bsicHEeHHUH cojepKaTcs JIMIIb OOIIME pacCyKIeHus 0e3 MPHUBS3KU K
KOHKPETHOW CHUTYyallMM 3aJa4¥, XOTS YKa3aHbl BCE HEOOXOIUMBbIC (HHU3UUECKHE
SIBIICHUS 1 3aKOHBI.

NI
— Paccyxnenusi, npuBojsiiue K OTBETY, MPEACTABICHb HE B IMOJHOM OObeMe
WM B HUX COJIEPIKATCS JIOTUYECKUE HETOUYETHI.

nJim
— VYka3aHbl He Bce (pU3MUECKUE SIBIICHUS U 3aKOHBI, HEOOXOAUMBIE ISl TIOJTHOTO
MPABWJIBHOTO PEIICHUSI.

HpeI[CTaBHGHBI 3aIMMCH, COOTBCTCTBYIOIMUC OJJHOMY M3 CJICAYIOIMNX CIIYYaCB: 1
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— IlpuBenensl paccykIeHUsl C yKa3aHHMEM Ha (U3MYECKHUE SIBJICHUS U 3aKOHBI,
HO JIaH HEBEPHBIW WM HETIOIHBIN OTBET.

NN
— IlpuBenensl paccyXIeHHs C yKa3aHHEM Ha (PU3UYECKUE SBICHUS U 3aKOHBI,
HO OTBET HE JIaH.

NN

— IlpencraBieH TOIBKO MPaBUIbHBIN OTBET 0€3 000CHOBAHHIA.

Bce ciyuau perienus, KOTOpble HE COOTBETCTBYIOT BBINICYKa3aHHBIM KPUTEPHUSIM
BBICTABJIEHHS OIICHOK B 1, 2, 3 Oayia.

C2

[ITait6a Maccoil m HaUMHAET ABIMKEHUE 10 keno0y AB 13 Touku A U3 COCTOSIHHSI TIOKOSL.
Touka A pacnoisioxkeHa Bbillie Toukd B Ha Beicore H = 6 M. B nporecce nBMxeHUs: Mo
Keno0y MexaHW4ecKas PHeprus a0l u3-3a TpeHus yMenbinaercs Ha AE =2 J[x. B
Touke B miaiiba BeuTeTaeT M3 jkenoba 1moj yrioM o = 15° Kk TOPU3OHTY M THagaceT Ha
3eMiII0 B TOYke D, Haxopsmieics Ha OAHOM TOPH30HTAIM C TOYKOM B (CM. pHCYHOK).

BD =4 m. Haitnute maccy maitOb1 m. ConpoTHBICHHUEM BO3/1yXa IPEHEOPEUb.
A

O06pa3zel] BO3MOKHOTO pPelIeHuUs

1) Ckopocts maiibsr B Touke B onpenensercs u3 6ananca ee SJHEPTUU B TOUKaX A U
2
B ¢ ywerom mnoreps Ha TpeHUE: % =mgH —AE. Orcrona
vi=2 gH — 20E .
m

2) Bpewms nonera maiios! u3 Touku B B Touky D:
2

. t .
y=ovsmao- t —gT = 0, rac y — BCPTHKAJIbHAA KOOpAMWHATA 1aii0bl B CHCTEME

;= 2vsina
g

3) HanbHocth mosiera BD onpenensiercss u3 BbIpaKeHUs Al TOPU3OHTAIbHOU

OTCUCTa C HA4YaJIOM KOOPpAHUHAT B TOUKEC B. OTCI-O,Z[a

KOOP/IMHATHI IIaiiGHI B TOil Xke cucTeMe orcdera:  BD =vcoso -t =¥—sin2a.

g

4) TloncraBnsis B BblpaxkeHue 1 BD  3HaueHue L7 [0JIy4aeM
BD = 2(H —M)sinZOL.
mg

5) Ortcrona Macca manObl:  m = AL

BD )
H—_—bD
g( 2sin2a

OtBer: m =0,1 kr.
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KpI/ITepI/II/I OLICHKHU BBITIOJTHCHUA 3aaHUA

bamel

[TpuBeneHO MONHOE NPAaBUIBHOE pEIICHUE, BKIIOYAIOIIEE CIEeayIoIIHe
AJIEMEHTBI:

1) mpaBuibHO 3amucaHbl (GOPMYJIbI, BbIpakarolue (PU3NUYECKUE 3aKOHBI,
OPUMEHEHHE KOTOPbIX HEOOXOAMMO MJsl PELIEHUs 3aJadyd BbIOpPAaHHBIM
criocoOoM (B JAHHOM PELICHUU — 3AKOH COXPAHEHUs IHEPSUU U (POPMYTbL
KUHEMAMUKU c80000H020 NAOCHUSL);

2) mpoBeneHbl HEOOXOJUMBbIE MAaTeMaTUYECKHe MpeoOpa3oBaHUsl U
pacueTsl, IPUBOJAAIIME K IPAaBUIBHOMY YHCIOBOMY OTBETY, U NPEICTaBICH
orBeT (C ykazaHueMm eauHul usMmepenus). l[lpu sTOoM nmomyckaercs
pemieHue "o yacTsaM" (C IpOMEeXYTOYHBIMU BbIUUCIEHUSIMU).

IIpencraBneHHOE pPEIIEHUE CONEPHKUT M.l MOTHOTO pEelIeHUs, HO U UMEET
OJIMH U3 CIEAYIOLUUX HEAOCTATKOB:
— B HeoOXOMUMBIX  MaTEeMaTUYECKHX  MpPeoOpa3oBaHUAX WU
BBIYMCIICHUSX JIOMYIIIEHA OIINOKa.

NJin
— HeoOxogumbie MartemaTtuueckue MpeoOpa3oBaHUsS ¥ BBIUYUCICHUS
JIOTUYECKHU BEPHBI, HE COJEPKAT OLTUOOK, HO HE 3aKOHYECHBI.

NJin
— He mnpencraBiensl npeoOpa3oBaHus, NPUBOJSAIINE K OTBETY, HO
3amucaH MPaBUJILHBIN YKCIOBOM OTBET MJIM OTBET B 0OIIEM BHUJIE.

NN
— Pemienue comepuT OmMHUOKY B HEOOXOJUMBIX MAaTeMaTUYECKUX
peoO0pa3oBaHMsIX U HE JIOBEJICHO JI0 YHCIOBOTO OTBETA.

[IpencraBieHbl 3amuMcH, COOTBETCTBYIOUIME OJHOMY U3 CJEAYIOLIUX
CJIy4aes:
— IlpencraBneHpl TONBKO TONOXKEHUS ©  (HOPMYJIBI, BBIPAKAIONTUE
dbu3nyeckne 3aKOHbI, IPUMECHCHHUE KOTOPBIX HEOOXOIMMO IS PEIICHUs
3amaun, 0e3 Kakux-TM0o TmpeoOpa3oBaHUN C HMX HMCIOJIB30BAHUEM,
HAIPABJICHHBIX HA PEIICHUE 3a/1a4u, U OTBETA.

N
— B pemenun orcyrcerByer OJIHA u3 ucxomubeix Gopmyi, HeoOXoaumas
JUTSL pellieHus 3a7auu (U YTBEpXKIEHUE, JIeKallee B OCHOBE pPElICHUs),
HO TIPUCYTCTBYIOT JIOTHYECKH BEpHBIC MPEOOPa30BaHUSI C UMEIOIIUMHUCS
dbopmyliamu, HaMpPaBJICHHBIC HA PEIICHUE 3a/1a4H.

NJm
— B OJTHOM 13 ncxomHsIxX GpopMyJI, HEOOXOMMMBIX JUIsl PEIICHHS 3a1a4H
(WM yTBEp>KIEHUH, JIeXKAaIlleM B OCHOBE PEIICHHUS ), TOMyIIeHa omunoKa, HO
NPUCYTCTBYIOT JIOTUYECKH BEpHbIE MpPeoOpa3oBaHUi C HMEIOIIUMHUCS
dbopmynamu, HarpaBJIeHHbIC HA PEIICHUE 3aJaUH.

Bce cnywam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbILIEYKa3aHHBIM
KpUTEPHSIM BBICTABJIEHUS OLICHOK B 1, 2, 3 Gama.
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C3

B ropuzoHTaJIbHOM ULUIUHIPUYECKOM COCYJE, 3aKpBITOM TMOPIIHEM, HaXOIUTCS
OHOATOMHBIl WieanbHbI ra3. IlepBoHauanpbHOE maBlIeHHe rasa p;=4-10" Ila.
Paccrostnue ot nHa cocyna Ao mopiiHs paBHO L. Ilnmomanbs monepeyHoro ceydyeHwus
nopiHs S =25 cM>. B pesysibTarte MEUICHHOTO HATPEBAHHS a3 MOIYYWI KOIMYECTBO
temwnotel (O = 1,65 k[, a mnopiueHb cABuHyJCA Ha pacctossHue x = 10cm. Ilpu
JBIKCHUM TIOPIIHSA Ha HEro CO CTOPOHBI CTEHOK cocyda ACHCTBYET CHUJIa TPEHUs
BEJIMYMHON Fp = 3-10° H. Haiizute L. Cunrtars, 9T0 COCYyJl HaXOJUTCS B BaKyyMe.

OO6pasel] BO3MOXKHOTO PeIICHUS

1) Tlopmenr OynmeT MEIJICHHO JBHUTaThCsA, €CIU CHJIa !

JIaBIICHHS Tra3a Ha TOPIICHb W CHJIA TPEHHS CO CTOPOHBI » N

CTEHOK COCY/Ia yPaBHOBECAT APYT Apyra: p,S = F, o
Fy 5 7

OTKYNa P2 = —¢~ = 12-10° [Ta > p;. X

2) IlosTOMy mpH HarpeBaHHM Ta3a MOPIICHb OyIeT HEMOABIKEH, IMOKa JIaBJICHHE
raza He JOOCTUTHET 3HA4e€HUs p,. B 3TOM mpomecce ra3 mojaydaer KOJIMYECTBO
Te1oTel Q. 3aTeM MOpLIEHb OyAeT CABUIAThCA, yBEJIWYMBas O0OBEM Trasa, MpH
IIOCTOSIHHOM JIaBJIEHUHU. B 3TOM Ipolecce ra3 nojiy4aeT KOJIM4ecTBO TEIIIOThI (Jy3.
3) B nmpouecce HarpeBaHusl, B COOTBETCTBUM C IEPBBIM HA4aJOM TEPMOJMHAMUKH,
ra3 IoJy4uT KOJUYECTBO TEIUIOTHI:

O0=01,+0xi3=U;-U))+p,Sx=(U;-U))+ Fyx.

4) BHyTpeHH:s SJHEPrUsl OJTHOATOMHOI'O UAEAIBHOTO Ta3a:

U, = %VRT | = % P1SL B HaYaIbHOM COCTOSIHUH,
Ujs= %VRT3 = %pzS(L +Xx) = %Fm (L+X) BKOHEYHOM COCTOSIHUH.
Q - 5 F Tpx
5) U3 mm. 3, 4 monyyaem L = 3 . Otser: L=0,3 m.
2l (F ™D P1S)
Kpurepun OLIEeHKHU BBITOJIHEHUS 3a1aHNs baiel
[lpuBeneHo mosHOE MPAaBUIBHOE pEIIEHHE, BKIIIOYAOLIEE CIIeIyIONIue 3

HJIEMEHTBHI:

1) mpaBuiIbHO 3amucaHbl (OPMYJIbI, BbIpaxkarolue (PU3MYECKUE 3aKOHBI,
OpPUMEHEHHE KOTOPBIX HEOOXOAWMO MJisi PEIIeHHUS 3aJadd BBHIOpAaHHBIM
criocoOoM (B TaHHOM PCIICHUH — BbIpAdiCeHUe 011 GHYMPEHHel dHepauu
00HOAMOMHO20 UOdeanvbHo2o 2asa, ypaenenue Knaneiipona—Menoeneesa,
gvipadicenue 011 pabomul 2a3a U nepeoe Havaio mepmoOUHAMUKL),

2) mpoBeneHbl HEOOXOJUMBbIE MAaTeMaTUYECKHE MpeoOpa3oBaHUs U
pacueTsl, IPUBOJAAIIMIE K IPAaBUIBHOMY YHCIOBOMY OTBETY, U NIPE/ICTaBICH
OTBET(C yKa3zaHUeM eIuHUI] u3Mepenus). [lpu sTom omyckaercs: penieHue
"o yactaM" (¢ MPOMEKYTOUYHBIMH BBIYUCICHUSIMHU).

[IpencraBieHHOE pelieHue COACPKUT .1 MOTHOTO pelIeHus, HO U UMEeT 2
OJIUH U3 CIEYIOUIUX HEJOCTATKOB!

—B  HEOOXOAMMBIX  MaTeMaTHMYECKUX  MPeoOpa3oOBaHUAX WU
BBIUMCIICHUSX JIOMYIICHA OMHOKA.
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C4

N
— HeoOxoqumble MaTemaTtudeckue MpeoOpa3oBaHUs W BBIUYMCIICHUS
JIOTUYECKU BEPHBI, HE COJEPKAT OMINOOK, HO HE 3aKOHYEHBI.

NJIN
— He mnpencraBnensl npeoOpa3oBaHus, MNPUBOJAIIME K OTBETY, HO
3aIycaH NMpaBUIbHBIN YUCIOBOW OTBET MJIM OTBET B OOIIEM BHUJIE.

NJIN
— Pemienne copep uT OMMOKY B HEOOXOJUMBIX MAaTEMaTUYECKUX
npeoOpa3oBaHMsIX M HE JOBEJECHO JI0 YUCIOBOTO OTBETA.
[IpencraBieHbl 3amMcH, COOTBETCTBYIOLUIME OJHOMY H3 CJIEAYIOLIUX 1
CIIy4aes:
— IlpencraBneHbl TOJIBKO MOJIOKEHUS U (QOPMYJbl, BbIpaXkaroliue
¢u3nyeckre 3aKOHbI, IPUMEHEHUE KOTOPHIX HEOOXOIMMO JJIsl PELICHHUS
3amaud, 0Oe3 Kakux-1u00 mMpeoOpa3oBaHUN C HMX HCIOJIb30BAHUEM,
HaIpaBJICHHBIX HA PEIICHUE 3a/1a4y, U OTBETA.

NJIN
— B pemennn otcyrcrByer OJJHA u3 ucxonusix popmyin, HeoOXxoanmas
JUISL pellieHus 3a7auu (UM YTBEpKJEHUE, JIeKalllee B OCHOBE PELICHUS),
HO TNPHUCYTCTBYIOT JIOTUYECKH BEpHBIE MPEOOpPa30BaHUS C MMEHOIUMUCS
(dbopMmysamMu, HalIpaBJIEHHbIE HA PEIICHUE 3a/1a4H.

NJIN
— B OJTHOM 13 ncxomHbIX GOopMyII, HEOOXOMMMBIX VISl PELICHHS 331241
(MM yTBEPIKICHHH, JIEXKAILEM B OCHOBE PEIICHHUs ), IOMyIIeHa OlnOKa, HO
NPUCYTCTBYIOT JIOTHYECKH BEpPHBIE NPEoOpa3OBaHUS C HMMEIOIUMUCS
dbopMynamu, HallpaBJICHHbIEC HA PELICHUE 3aJa4H.
Bce cnmyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIIICYKa3aHHBIM 0
KPUTEPHSIM BBICTABIICHUS OLICHOK B 1, 2, 3 Gaa.

[lo rmagkoil TOPU3OHTAIBHOW HAMpPABIAIOMIEH IIMHBI 2/ CKOMB3UT OyCHHKA C
MOJIOKUTENBHBIM 3apsiioM () >0 u maccoit m. Ha koHIIax HampaBisioled HaXOASTCS
MOJIOKUTENbHBIE 3apsaabl g > 0 (cM. pucyHOK). bycuHka coBepimaer maible KojaeOaHuUs
OTHOCHUTEIIBHO TMOJI0KEHHS pAaBHOBECHS, IEPUOJ KOTOPBIX paBeH 7.

® @

+g +Q, m +q

Yemy OyaeT paBeH nepuo KojiebaHuii OyCUHKH, €CITU €€ 3aps]l yBETUIUTh B 2 pa3a’?

Oo6paszer BO3MOXKHOTO PELICHHS

[Ipy HEOONBIIOM CMEIICHUH X (‘x‘ < [) OycuHKH OT — 1 0 X
MOJIOKEHHsI ~ paBHOBECHs Ha  Hee  JICUCTBYET T ._
BO3BPAILAIOIAs CUJIA: +q +0, m tq

a0, g0, (I-x)-(l+x)
i k(l+x)2 k(l—x)z ka0 (1+x) (I-x)
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4lx 490

2 5~ —k—3
(l +x) (l —x) [
IPOMOPIIHOHANBHAS CMEMICHUIO X. YCKOpPeHHEe OYyCHHKH, B COOTBETCTBHHM CO BTOPBIM

490

3akoHOM HptoToHa, ma = —k1—3x , IPOTIOPIIMOHAIEHO CMEIIECHHUIO.

—kqQ

9

[Ipu Takoit 3aBUCUMOCTH YCKOPEHHsI OT CMellleHHsl OyCHMHKa COBEpIIaeT rapMOHUYECKUE

Koyie0aHusI, TEePUOJl KOTOPHIX [ =T /%l 3, [Ipn yBenmuenun 3apsga OyCHHKHU
q

T
O, =2Q nepuos KoebaHuii yMEHBIIHTCS: —- = Q. L Omer: T | = L
0 2 V2
Kpurepun onleHUBaHUsI BBHINOTHEHUS 331aHHS bansl
IIpuBe/ieHO MOJHOE TNPABUIBHOE PEIIEHHE, BKIIOYAIONIEE ClETyOIIHeE 3

AJIEMEHTHI:

1) mpaBuIbHO 3amucaHbl (POPMYIIbI, BhIpaKaOIIUe (HU3HUUECKHE 3aKOHbI,
OPUMEHEHHE KOTOPBIX HEOOXOAMMO JJisi PEIICHHs 3a/ladydl BBHIOPAHHBIM
criocoOoM (B TaHHOM pelleHuH — 3akoH Kynona, emopoii 3axon Hvtomona,
83AUMOCEA3b  YUKIUYECKOU 4acmomvl U Nepuooa Koaebauui, C6:a3b
VCKOpEHUsl O CMewjeHUuemM 8 2ApMOHUYECKUX KOLeOaHUsX),

2) mpoBeNEeHbl HEOOXOJUMBbIE MaTeMaTW4YeCKue MpeoOpa3oBaHUs U
pacyeTbl, MPUBOASIINE K MPABUIILHOMY YUCIOBOMY OTBETY, U MPEICTaBICH

OTBET; IpU  3TOM  JOIYCKAeTCsd  pELICHHWE  «II0  4YacTAM»
(c MPOMEKYTOUYHBIMU BHIYUCIICHUSIMH).
IIpencraBneHHOE pelICHUE COAEPKUT 1.1 MONHOrO pemeHus, HO U UMEET 2

OJIMH U3 CJIEAYIOIIUX HEIOCTATKOB:
— B HeoOXOIMMBIX MAaTeMaTUYECKUX MPEoOpa3oBaHUAX JIOMYIIEHA
omuoOKa.

NJIN
— HeobOxoaumble MaTeMaTHYECKHE MPeoOpa30BaHMs JIOTHYECKH BEPHBI,
HE COJIEPKAT OMMUOOK, HO HE 3aKOHYCHBI.

NJIn
— He mnpencraBiaensl npeoOpa3oBaHus, NPUBOJIAIINE K OTBETY, HO
3aMMCcaH MPaBUIbHBIA OTBET B OOIIEM BHIE.

NI
— Pemienne comepKUT OMIMOKY B HEOOXOAUMBIX MaTEeMaTHUYECKUX
npeoOpa3oBaHUSAX U HE JOBEJCHO JI0 OTBETA.

[IpencraBieHbl 3amMcH, COOTBETCTBYIOUIME OJHOMY U3 CJEAYIOLIUX 1
CIIy4aeB:

— IlpencraBnenbl TOJIBKO TMOJOKEHUS W (QOPMYJbl, BbIpa)karoliue
¢usnyeckre 3aKOHBI, IPUMEHEHHE KOTOPHIX HEOOXOAMMO JUIsl PelICHUS
3amaud, 0e3 Kakux-Iu0o TMpeoOpa3oBaHUN C HMX HCHOJIB30BAHUEM,
HaIpaBJICHHbBIX HA PELICHUE 3ajaul, U OTBETA.

NJIN
— B pemenun orcyrerByer OJAHA u3 ncxoanbix popmydsi, HeoOXxoaumasi
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JUISL pelieHus 3a1ayu (WK YyTBEPKJCHHUE, JIe)Kalllee B OCHOBE PEILCHHS),
HO TPUCYTCTBYIOT JIOTMUECKH BEpHbIE MPEOOpa3oBaHUsl ¢ UMEIOIIUMHUCS
dbopMynamu, HaripaBJICHHbIC HA PEIICHUE 3aa4H.
NJIn
— B OJITHOM 13 ucxoaHbix bopmyI1, HEOOXOIUMBIX JJIS PEIICHUs 3a1a4u
(unu yTBEpKICHUH, JIeXKAIlleM B OCHOBE PELICHUs ), TOMyIeHa OInOKa, HO
MPUCYTCTBYIOT JIOTUYECKH BEpHBIC TNPEeOoOpa3OBaHUS C HMEIOIIUMHUCS
dhopmyliamu, HapaBJICHHBIC HA PEIICHUE 3a/1a4H.

Bce cinywam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbILICYKa3aHHBIM 0

KPUTEPUSIM BBICTABJICHHS OIICHOK B 1, 2, 3 Gaa.

C5

l'opr3oHTANIBHBIA TPOBOASIIMN CTEPKEHD IPSIMOYTOJIIBHOTO

a CEYEHMsI MOCTYNATEIbHO JIBUKETCS C YCKOPEHUEM BBEPX 10
/ IJIAJKOM  HAKJIOHHOM  IUIOCKOCTM B BEPTUKAJIBHOM
OJIHOPOJTHOM MarHUTHOM ToJje (cM. pucyHok). I1o crepxHio
nporekaer Tok /. Yronm HakiaoHa Iulockoctd o = 30°.

Sy

OTHOIIIEHUE MacChl CTEPKHS K €ro JJIMHE % =0,1 xr/m.

Monayns uHaykuuu marautHoro nosst B = 0,2 Tn. Yckopenue crepxus a = 1,9 m /et
Uemy paBHa cuiia TOKa B CTEPIKHE?

OO6pasel] BO3MOXXHOTO PeIICHUS
1) Ha pucyHnke noka3aHsl CUIIbl, IEHCTBYIOIIME HA CTEPKEHb ﬁ
C TOKOM: X
— CWJIA TSKECTH mg, HAIIPABJICHHAs BEPTUKAJIBLHO BHU3; - Ii
— cuia peakuuu onopsl N, HanpaBieHHas EPHIECHAUKYJISIPHO —
K HaKJIOHHOM MJIOCKOCTH; "m?
— cuna Awmnepa F,, HampaBieHHas TOPU30HTAJIBHO BIPABO, YTO BBITEKAECT U3
YCIJIOBHS 3a/1a4yu.
2) Moayns cunel Amnepa Fa = IBL, rae L — nnuHa CTepxHS.
3) Cucremy otTcuera, CBSI3aHHYIO C HAKJIOHHOW IUIOCKOCTBIO, CUYHTaeM
VHEPLMAIbHOU.
JIns pemienys 3ajayu AOCTaTOYHO 3aIllMCaTh BTOPOM 3aKOH HpIOTOHA B MpoOeKIusax
Ha OCh X (CM. pUCYHOK): ma, =— mgsina + IBLcosa, TAe m —Macca CTep>KHS.

]:ﬂ(ax + gsina)

OTcro1a HaXOIUM Otger: [ ~4 A.

L  Bcosa
Kpurepun OLIeHKHM BBIITOJIHEHUS 3a1aHUS bae
IIpuBeneHO MOJIHOE MNPAaBWIBHOE PEIICHUE, BKIIIOYAIOIIECE CICAYIOLINE 3

AJIEMEHTHI:
1) mpaBuibHO 3amucaHbl (GOPMYJIbI, BbIpakarolue (PU3NUYECKUE 3aKOHBI,
OpPUMEHEHHE KOTOPBIX HEOOXOAMMO AJisi pEelIeHHs] 3a/ladyd BBIOpAaHHBIM
crocoOoM (B JaHHOM DPEIIEHUU — GblpadceHue 0as cuivl Amnepa u
emopoti 3akon Hetomona);

2) TmpoBeneHBl HEOOXOAWMBIE MaTeMaTHYECKUE MpeoOpa3oBaHUs U
pacyeTshl, MPUBOAIINE K IPABUIBHOMY UYHCIOBOMY OTBETY, U MIPEACTABICH
orBeT (C ykazaHueMm eauHul usMmepeHus). llpu sTOoM nmomyckaercs
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Cé

pemieHue "no yacTsaM" (C IpOMEXYTOYHBIMU BbIUUCIEHUSIMU).
[IpencraBneHHoe penieHre COACPKUT 1.1 MOJHOTO peueHus, HO U UMEET 2
OJIMH U3 CIEAYIOIIHNX HEAOCTATKOB:
—B  HEoOXOAMMBIX  MaTeMaTHYECKUX  MpeoOpa3oBaHUSX  WJIHU
BBIYMCIICHUSX JIOMYIIIEHA OIINOKa.

N
— HeoOxoqumple MaTemMaTtudeckue MpeoOpa3oBaHUsl W BBIUMCIICHUS
JIOTUYECKHU BEPHBI, HE COJEPKAT OLIMOOK, HO HE 3aKOHYEHBI.

N
— He mnpencraBnensl npeoOpa3oBaHus, MNPHUBOIAIINE K OTBETY, HO
3aMMcaH MpaBUJIbHBIA YUCIOBOI OTBET MM OTBET B OOLIEM BUJE.

N
— Pemenne conmepxuT oOmMOKY B HEOOXOIMMBIX MaTeMaTUYECKHX
npeoOpa3zoBaHMsIX M HE JOBEJCHO JI0 YHCIOBOTO OTBETA.
[IpencraBneHbl 3amuMcH, COOTBETCTBYIOUIME OJHOMY U3 CJEAYIOLIUX 1
CIIy4aeB:
— IIpencraBnenbl TOJMBKO TOJOXKEHUS W (QOPMYJBI, BbIpAXKAIOIINE
¢u3nueckue 3aKOHbI, IPUMEHEHHUE KOTOPbIX HEOOXOIMMO Ui pEelueHUus
3amaun, 0e3 Kakux-TM0o TMpeoOpa3oBaHUN € HMX MCIOJIB30BAHUEM,
HAIPABJICHHBIX HA PEIICHUE 3a/1a4u, U OTBETA.

NJIn
— B pemenuu orcyrcrByer OJIHA u3 ucxomubeix Gopmyi, HeoOXoaumas
JUIS pelleHus 3a1ayil (UM yTBEpXKJIEHUE, JIeXkKalllee B OCHOBE PELICHHUS),
HO TPHUCYTCTBYIOT JIOTUMECKH BEpHBIE MPEoOpa3oBaHUS C MMEIOIUMUCS
dbopMynamu, HallpaBJICHHbIEC HA PELIEHUE 3aJauH.

NJm
— B OJTHOM 13 ncxomHsIx GpopMyJI, HEOOXOMMMBIX JUIsl PEIICHHS 3a1a4H
(WM yTBEpIKIEHUH, JISKAIIeM B OCHOBE PEIICHHUS ), TOMyIIeHa OmuoKa, HO
NPUCYTCTBYIOT JIOTUYECKU BEpHbIE MpPeoOpa3oBaHUs C HMEIOIIUMHUCS
dbopmynamu, HarpaBJIeHHbIC HA PEIICHUE 3aJaUH.
Bce cnywam pemieHus, KOTOpble HE COOTBETCTBYIOT BbILIEYKa3aHHBIM 0
KPUTEPHUSIM BBICTABJICHUS OIEHOK B 1, 2, 3 Ganna.

®DOTOH C JJIMHOW BOJIHBI, COOTBETCTBYIOIICH KpacHOU rpanuiie ¢oTodddexra, BHIOMBAET
3JIEKTPOH U3 METAJUIMYECKOM MIIACTHHKH (KaToa) cocyia, U3 KOTOPOro OTKauyaH BO3IYX.
DNEeKTPOH pas3roHSAETCS OJHOPOAHBIM  JJIEKTPUYECKMM TIOJIEM  HANpPSHKEHHOCTBIO
E=510" B/m. Jlo KaKoif CKOPOCTH 3JIEKTPOH PA3TOHATCS B 3TOM IOJIE, IPOIETEB MyTh
S=15-10"" M? PensituBrcTekue S EKTHI HE yIUTHIBATS.

O06pazer BO3MOXKHOTO PELICHHS

Hauvanpnas CKOpPOCTb BBUIICTECBUICTO JJICKTPOHA U, =0. q)opMyna, CBiA3bIBaromiasi
U3MEHEHUE KHMHETHUYECKOU OHCPIUM YaCTUObI C pa60T0ﬁ ChJIbl CO CTOPOHBI

snextpuueckoro moms: A =12

2
PaGota cuibl cBS3aHa C HAMPSYKEHHOCTHIO MOJIS U MPOIACHHBIM TyTEM:

A=FS =¢eES.
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Otcroma U = M, L= JM. Otser: U ~3-10° m/c.
m m

KpI/ITepI/II/I OLICHKM BBIIIOJTHCHHA 3aaHUA

Bbamisl

[lpuBeneHO TONHOE TMpPaBWIBHOE pEIICHHE, BKIIOYAIONIEE CIEeTyIOIINe
JJIEMEHTHI:

1) mpaBuiIbHO 3amuMcaHbl (OPMYJIBI, BbIpaxaromue (U3MYECKUE 3aKOHBI,
OpUMEHEHHE KOTOPBIX HEOOXOMWMO MJisl PEIIeHHs 3aJadd BBHIOpAHHBIM
crmocoboM (B JaHHOM pEIICHUUW — VYpasHeHue OuHwmelrHa O0ns
domosgpgpexma, Gopmynvt  0na  UZMEHeHUs KUHEeMUYeCcKou IHepeuu
yacmuysvl U 01 pabomul CUbL IEKMPUUECKO20 NOJIAL);

2) mpoBeIeHbI HEOOXOAMMbIE MAaTEMAaTUUECKUE MPEe0Opa30BaHUS U PACUEThI,
NPUBOASIIME K NMPAaBUIBHOMY YHCIOBOMY OTBETY, U NPEACTaBIEH OTBET (C
yKa3aHueM eauHul usMepeHus). [Ipu stom nomyckaercst pemieHue Mo
yacTsM" (C IPOMEXYTOYHBIMU BBIYMCICHUSIMU).

[IpencraBieHHOE pelIeHHE COACPXKHT 1.1 MOJHOTO pEIIeHUs, HO U UMEeT
OJIMH U3 CIEAYIOMUX HEJJOCTATKOB:

— B HE0OX0AMMBIX MaTeMaTHIECKUX MPEOOPA30BAHUSAX WU BBIYUCICHUIX
JOMYIIIEHA OITHOKA.

NJIN
— HeoOxogumple MaremMaTHuecKne MpeoOpa3oBaHUs M BBIUYMCIICHUSA
JIOTHYECKU BEPHBI, HE COJEPKAT OMIMOOK, HO HE 3aKOHYCHEI.

NI
— He npencrasiensl npeoOpa3oBaHus, MPUBOAIINE K OTBETY, HO 3alHCaH
MPaBUJIbHBIN YUCJIOBOM OTBET UJIM OTBET B OOIIIEM BUJIE.

NJIN
— Pemenne comepxur OmMUOKY B HEOOXOJUMBIX MaTeMaTHUYECKHX
npeoOpa3zoBaHMsIX M HE JOBEJCHO JI0 YHCIOBOTO OTBETA.

[IpencraBnensl 3amucH, COOTBETCTBYIOIIME OJIHOMY U3  CJIEAYIOLIUX
CITy4aes:
— IlpencraBneHpl TOMBKO TIONOXKEHHUS U (HOPMYJIBI, BBIPAXKAIOIIUE
¢dusnyeckne 3aKOHBI, MPUMEHCHHUE KOTOPBIX HEOOXOJMMO ISl PEIICHUS
3agaun, 0Oe3 Kakux-n1ubo MpeoOpa3oBaHU C UX HUCIOJIb30BAHHEM,
HAIPABJICHHBIX HA PEIICHUE 3a/1a4H, U OTBETA.

N
— B pemennn orcyrctByer OJIHA u3 ucxomHeix Gopmys, HeoOXoaumas
JUTSL pellieHus 3a1aun (WM yTBEPKICHHE, JIe)Kalllee B OCHOBE PEIIeHHUs ), HO
NPHUCYTCTBYIOT JIOTHUECKH BEpHBIC MPEoOpa3oBaHUS C HUMEHOIIUMHUCS
dbopmysiamu, HaMpaBJICHHBIC HA PEIIICHUE 3a/1a4H.

nim
— B OJTHOM u3 ucxomHbIX GopMyI1, HEOOXOMMMBIX JUIS PELICHUs 3a1a4H
(w1 yTBEPKIACHUH, JICKAIEM B OCHOBE PEIICHHS), TOMYIIIeHa OIINOKa, HO
NPUCYTCTBYIOT JIOTMUECKH BEpHbIE MpeoOpa3oBaHUsi C HMEIOIIUMHUCS
dbopMynamu, HallpaBJICHHBIC HA PEUICHUE 3aJa4H.

Bce cayuam penieHusi, KOTOpblE HE COOTBETCTBYIOT BBIIIECyKa3aHHBIM
KpUTEPHSIM BBICTABJIEHUS OLICHOK B 1, 2, 3 Ganna.
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