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OTBeThI K 321aHUAM

Ne zaganus OTBer
1 315
4 3825
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OTBeThI K 321aHUAM

Ne zaganus OTBer
1 413
4 7362
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Kpurtepuu oneHuBaHus 321aHNI ¢ Pa3BEPHYTHIM 0TBETOM

Hcnonb3yst mTaTtuB ¢ My(QTO#i, HEMOABMKHBIN OJIOK, HUTh, 3 Tpy3a U TUHAMOMETD,
cobepuTe OJKCIIEPUMEHTAIBHYI0 YCTAHOBKY JUISI H3MEPEHUs pabOThl CHIIBI
YIPYTOCTH TPU PABHOMEPHOM IMOIBEME TPY30B C HCIIOJIb30BAHIEM HEIOIBUKHOTO
omoka. Onpenenure paboTy, COBEPIIAEMYIO CUIION YIPYTOCTH MPHU MOABbEME TPEX
COCAMHEHHBIX BMECTE TPY30B Ha BbICOTY 10 cM. AOCONIOTHYIO TOTPEIIHOCTH
W3MEPEHUs CIIIBI C TIOMOIIBIO TMHAMOMETpa NpuHsATH paBHoU +0,2 H.

Ha otnensHOM nucre:
1) cpenaiiTe pUCYHOK DKCIIEPUMEHTAIBHOIN YCTAHOBKY;
2) 3anummute GopMyITy Al pacuéra paboThl CHIIBI YIIPYTOCTH;
3) yKaKUTE Pe3yJIbTaThl MPSIMbIX H3MEPECHUI CHIIbI YIIPYTOCTH U MyTH;
4) 3amMIIMTE YUCIIOBOC 3HAYCHUE PAOOTHI CHIIBI YIIPYTOCTH.

XapakrepucTuka 000py10BaHUS
[Ipy BHINOSHEHUM 3a/aHUs UCHOJB3YEeTCS KOMIUIEKT oOopynoBaHusi Ne 6
B CJIEIYIOILIEM COCTABE:

Kommiaekt Ne 6

3JIeMEeHThI 000PYA0BaHUS PEKOMEHyeMble XapaKTePUCTUKHU

® [IITAaTUB JJAOOPATOPHBIN
C Jiep)KaTeasiMU

e poIuar muinHa He MeHee 40 cM, ¢ KpeIUIeHUSIMU JIJ1sI TPY30B

e QJIOK ITOJBWKHBIN

e (QJIOK HEITOABUKHBIN

® HHTH
® TpU Ipy3a maccoi 1o (100+2) r kaxapIi

® JMHAMOMETP npenen uzmepenus S H (C = 0,1 H)

e JIMHEHKa mHa 300 MM, ¢ MHJIJTUMETPOBBIMHU JIETICHUSIMU

® TPAHCIOPTHUP

Bnumanue! 1lpu 3amene xakoro-in0o 3ieMeHTa 000pyJAOBaHUS Ha aHAJIOTHYHOE
C JPYIMMH XapaKTEPUCTHUKAMH HEOOXOJUMO BHECTH COOTBETCTBYIOIIHE
U3MEHEeHHsI B 00pa3ell BBITIOJTHECHHUS 3a1aHUsI.

© Cratl'pan 2024—2025 yu4. 1.
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Oo0pa3en; BO3MOKHOT0 BHINIOJIHEHUS

1. Cxema 3KCEpUMEHTAIBHON YCTAHOBKHU:

LU

\

ynp

2. A= FypS.
3. Fynp= 3,0 H; S= 0,1 m.
4.A=3,0H0,l m=0,3 k.

Ykazanue sxkcnepmam

[TorpemHOCTh MPSIMBIX M3MepeHui nuHamometpa: Fyn, = (3,0+0,2) H. 3nauenns
OpPSAMBIX HM3MEPEHUW CHJIBI YOPYTOCTH CYHMTAIOTCS BEPHBIMH, €CIH OHU
VKJIAABIBAIOTCA B yKa3aHHbIC TpaHUIlbl. COOTBETCTBEHHO, TPAHUIIBI U3MEPCHUS

paboTsl cuitbl ynpyroctu: 0,28 Jhx <A< 0,32 JIx

Copep:xanue KpuTepusi basibl

[TonHOCTBIO MPaBUIIBHOE BHITIOJHEHKE 3a/1aHUs, BKIIIOYAloIIee B ceos: 3
1) pUCYyHOK 3KCIIEpUMEHTAIBHON YCTAHOBKHU;

2) bopmyny s pacuéTa MCKOMOH BEIWYHMHBI (8 OaHHOM ciayuae OJis
HAX0JCOeHUsi pabomvl CUlbl  YNPY2OCMU 4epe3 CULy Ynpy2ocmu
U NPOUOEHHbLI NYMb),

3) npaBWIILHO 3aMCAHHBIC PE3YJIBTATHI MPSMBIX U3MEPCHHM ¢ yIETOM
3aJIaHHBIX A0COJIIOTHBIX TOTPENTHOCTeH W3MEpEHUN (8 OarHHOM clyuae
UzMeperust CUbL Ynpyeocmu U OJIUHbL RYMiL);

4) momy4eHHOE MPABUJIBHOE YHCICHHOE 3HAYCHNE NCKOMOUW BEJTMYHHBI

3anucaHbl MPaBWIBHBIE PE3YNBTAThl MPSAMBIX H3MEPEHUN, HO B OJTHOM 2
u3 2yieMeHTOB oTBeTa (1, 2 uinu 4) npucyTCTBYET OITHUOKA.

NJIN
3anucaHbl MPaBWIBHBIC PE3YNbTAThl MPSIMBIX U3MEPEHHUH, HO OJWH W3
anemMeHToB oTBeTa (1, 2 wim 4) OTCYTCTBYET

3anucaHbl paBUJIbHBIE PE3YIbTAThI MPSMBIX U3MEPEHH, HO OoJiee ueM 1
B OJIHOM M3 3JIEMEHTOB OTBeTa 1, 2, 4 MPUCYTCTBYIOT OIIMOKH, WU 3TU
AJIEMEHTHI OTCYTCTBYIOT

Bce ciyyau BBIIIOJIHEHMSI, KOTOPBIE HE COOTBETCTBYIOT BBILIEYKA3aHHBIM 0
KpuTepusM BbicTaBieHus 1, 2 wiam 3 OamioB. Pa3zpo3HeHHbIE 3ammcu.
OTCyTCTBUE NOMBITOK BBIIIOJHEHUS 3aJaHMsI

Maxkcumanvroiu 6ann 3

© Cratl'pan 2024—2025 yu4. 1.
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IIepBbIe ycTpoiicTBAa MATHUTHOM 3aIIUCH

Texnuka mMarHuTHOH 3amucu OblIa M300peTeHa B koHie 19-ro Beka. boree
cTa JBaJauaTv JieT Ha3axa, B 1898 rony, narckuii unxeHep Bamsaemap Iloynbscen
MoJaJl 3asBKy HAa IIATEHTOBAHME anmnapara JJisi MarHUTHOW 3allUCH To0J0ca
Ha CTaJIbHOM MPOBOJIOKE, KOTOPBIA OH Ha3Baj «rejerpagoHom». ITy gaTy
CUUTAIOT F'OJOM POXKAECHUS MATHUTHOM 3aIIHCH.

B. IloynbeceH co3ain HECKOJIBKO PA3HOBUAHOCTEN anmnapaToB IJ1 MarHUTHOU
3anucu. llepBele M3 CO3MaHHBIX MM Mojenei TenerpagoHa ObUIM SBHBIM
noapaxanueM donorpady Tomaca Daucona: B. [loynbceH cnupaibHO HaMOTal
CTaJbHYIO MPOBOJIOKY THAMETPOM OKOJO | MM B OJIMH CJIOW Ha BpAaILAFOIIUICS
HEMarHuTHBIM 1winHAp (Banuk). BHemHe anmapaT BBITIAAET  OXOXKUM
Ha MPOBOJIOUHBIN peocTtaT. Hanbonee Baxknoe otiauuue ot poHorpada T. Dnucona
3aKII0YAJIOCh B TOM, 4YTO [UIsl 3allUCH WM BOCIIPOM3BEIEHHS 3BYKOB BMECTO
BOCKOBOTO WINHAPA, NpuMmeHsiBiierocs T. Dauconom, B. [loynbcen ucnonb3oBai
CTaJIbHYIO MIPOBOJIOKY MJIM CTAJIBHYIO JICHTY.

Bo Bpems 3amMcu 3ByKa CTajlbHas IPOBOJOKA JIBUTAJIaCh BJIOJb IOJIIOCA
HEOOJIBILIOTO AIEKTPOMArHuTa, KaTylika KOTOporo Oblia COeMHEHa ¢ MUKPO(OHOM.
3anucaHHbIil CUTHAJI BOCIPOU3BOJAWICS APYTHM 3JIEKTPOMArHUTOM C BKIFOYEHHBIMU
B €ro LieNb TOJOBHBIMU TenedoHamu. B mporecce 3amucu wimd BOCHPOU3BEACHUS
BaJIMK BMECTE C IPOBOJIOKOM BPAILAJICS OTHOCUTEILHO MAarHUTHOM TOJIOBKH, KOTOPAs
nepeMelnanach napamuiebHO €r0 OCH, CKOJIb3Sl BIOJIb BUTKOB IPOBOJIOKH, KAK IIO
pe3pde BuHTA. CKOPOCTh JBMIKEHHS TOJIOBKM BJIOJIb MPOBOJIOKM y CaMbIX MEPBBIX
Tenerpa)OHOB COCTaBisia 2 M/C U BbIIIE, TaK YTO CTa METPOB MPOBOJIOKHA XBaTAJIO
TOJIbKO Ha 45 CEeKyH]1 3BYKO3aIHCH.

Y CcTpoicTBO MO3BOJISIIO MEPE3ANUCHIBATh 3BYKOBYIO HH(OPMALIHUIO Ha TY K€
CaMy0 MarHUTHYIO MPOBOJIOKY. [IJisl 3amMCu HOBOM peyu WM MY3bIKH IIPOBOJIOKY
HE00X0AMMO OBLIIO pa3MarHUTUTh. [[71st 3TOro n300peTaTeNb MPOIyCKall €€ MEXIy
MOJIFOCAMU CHJIBHOTO 3JIEKTPOMAarHuTa, BO30Y)K/IaeMOT0 MEPEMEHHBIM TOKOM,
IIOCJIE YE€T0 YCTPOUCTBO OBIJI0 TOTOBO K HOBOM 3aITUCH.

102 M cTasbHOW TPOBOJIOKM HAMOTAIU B OJUH CJIOM HA BaJlMK B YCTPOWCTBE
B. Iloynscena. 3Hasi, 4TO NPOJIOHKUTEIBHOCTh BPEMEHU 3alHMCH COCTABIISET
1 MuHyTY, U cumTas, 4TO ObLIa MCIOJb30BaHa BCS JJIMHA TPOBOJIOKH, HAWIAUTE
CKOPOCTh TNPOTATUBAHUS CTAIBHOW MPOBOJIOKM MHUMO TOJOBKH AJIEKTPOMArHUTA.
OTBeT NosiICHUTE.

Oo0Opa3zen BO3MOKHOT0 OTBETAa

1. CkopocTh MPOTATHBAHUS MPOBOJIOKA MHUMO TOJIOBKH 3JICKTPOMAarHuTa paBHa
1,7 m/c.

2. PaznenuB mmny npoBojioku L = 102 m Ha Bpems 3anucu t = 60 C, momyyaem,
YTO CKOPOCTh MPOTSATHUBAHUS IMPOBOJOKA MHMO TOJOBKH AJIEKTPOMArHWTA,

paBHa v = L/t =102/60 = 1,7 m/c

© Cratl'pan 2024—2025 yu4. 1.
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Coaep:xxaHue KpuTepus Basbl
[IpeacraBieH npaBUIbHBIA OTBET HA BOINPOC, U MMPUBEAEHO AOCTATOYHOE 2
000CHOBaHUE, HE COJIEpIKaIIee OMMOOK
IIpencraBneH IpaBWIIBHBIA OTBET HA IIOCTaBJIEHHBIM BOIIPOC, HO €TI0 1
000CHOBaHNE HEKOPPEKTHO UJIM OTCYTCTBYET.
NN

[IpencraBiieHbl KOPPEKTHBIE PACCYKIAEHUSI, IPUBOAAIIME K NPaBUIBHOMY
OTBETY, HO OTBET IBHO HE C(hOPMYIMPOBAH

[IpeacraBnensl OOIIME PACCyKICHUS, HE OTHOCSIIMECS K OTBETYy Ha 0
MOCTABJICHHBIN BOITPOC.

NN
OTBeT Ha BONPOC HEBEPEH HE3aBUCUMO OT TOrO, YTO PACCYX IACHUS
PaBUJIbHBI UM HEBEPHBI, UM OTCYTCTBYIOT.

Maxcumanvrwiu 6ain 2

19

HekoTtopsie moMoX03siKu 17151 60Jjiee OBICTPOTO pa3MOPAKUBAHUS XOJIOIUILHUKA
WM MOPO3WJIbHUKA CTaBAT PSAJAOM C HUM paOOTAIONIUN BEHTUJISITOP, HAINPAaBIISS
CTPYI0 BO31yXa OT BEHTWIATOpPAa BHYTPh OTKPBITOH KaMmepbl XOJIOAMIbHHKA
(Mopo3unbHUKa). [louemy mpu paboTarorieM BEHTHISATOpE JIEA B Kamepe Taet
owicTpee? OTBET MOSICHUTE.

B03M0KHBII BADUAHT pellieHus

1. BeHTUnATOp HarHeTaeT BHYTPb KaMepbl XOJOJWJIbHUKA TEMIBIA BO3AYX U3
KOMHATBI.

2. CKOpOCTh TasiHUS HAMOPOXXEHHOTO B XOJOJWJIbHUKE (MOPO3UIIBHUKE) JbJa
CBA3aHA CO CKOPOCTBHIO NOJBEACHHS K HEMY HEKOTOPOrO KOJWYECTBA TEILIOTHI.
Ctpys BO3AyxXa OT BEHTWIATOpPA CO3MAaET HENPEPBIBHBIA MOTOK TEIMJIOrO I10
CPaBHEHHUIO C KAMEpPOM XOJIOAWJIbHHKA (MOpPO3HWJIBHHMKA) BO3]lyXa W3 KOMHATHI.
biaronapst 3ToMy, CKOPOCTb TasiHUS JIbJA YBEJINYUBAETCS

Copep:xanue KpuTepus Bbanabl
[IpencraBiieH npaBUIbHBIA OTBET HA BONPOC, U MPUBEAECHO TOCTATOYHOE 2
000CHOBaHUE, HE COJIEPIKaIee OITUOOK
IIpencraBiieH mpaBUIBHBIA OTBET HA IIOCTABJICHHBIM BONIPOC, HO €ro 1

000CHOBaHUE HE SBJIACTCS JIOCTATOYHBIM, XOTS COACPKUT yKa3aHHE Ha

(bu3ndeckue SBIeHUs (3aKOHBI), MPUYACTHBIE K 00CYKIaeMOMY BOTIPOCY.
N

[IpencraBiieHbl KOPPEKTHBIE PACCYKICHUS, PUBOISIIINE K MPABUIBHOMY

OTBETY, HO OTBET SIBHO HE C(HOPMYITUPOBAH

© Cratl'pan 2024—2025 yu4. 1.
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[IpencraBnensl 00mME paCCYXICHHS, HE OTHOCSIIMECS K OTBETY Ha
MMOCTABJICHHBIN BOITPOC.

NJIn
OTBeT Ha BONPOC HEBEPEH, HE3ABUCHMO OT TOTO, YTO PACCyKICHUS
IPaBUIbHBI, HEBEPHBI UM OTCYTCTBYIOT

Maxcumanvroiu 6aun

20

Ha pucynke npencrasieH rpaduk 3aBUCUMOCTH CHIIBL /. A
DIIEKTPUUYECKOrO TOKa | B IIPOBOJHUKE OT HANPSKECHUS 4

Ha ero koHmax U. Kakas MOITHOCTh OyJeT BBIACISATHCS

B 9TOM IMPOBOJIHUKC, cClIn €ro IIOAKJIFOYHNTD

K HCTOYHHUKY MOCTOSIHHOTO HanpspkeHus 110 B?

>

0 10 20 30 40 50 U.B

Bo3M0oKHBII BAPHAHT pelieHus

ano: HUcnone3yst 3akoH Owma [s y4acTka IEMH,
I.=5A COIPOTHUBJIEHUE MMPOBOIHUKA!
U, =50B U, 50
R=—1=""=10 Om.
U,=110B l, 5

MOAKIIFOYCHUHN €TO K HCTOYHUKY HAITPSKCHHA Uz:

2 2 2
p-Ys _Usly _110° 500 Br
R U, _ 10

HanaéM

MOI]_[HOCTB, BBIACIIAOIIAACA B IMPOBOJHUKC Ipu

P-? Omeem: P = 1210 Br

Coaep:xxaHue KpuTepus

Banabl

[IpuBeneHo MonHOE MPaBUIIBHOE PEIICHHE, BKJIIOYAIOIIEE CIIEAYIOIINe
AIIEMEHTHI:

1) BepHO 3amucaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3anucaHbl ypaBHEHHS U (POPMYIIbl, IPUMEHEHHE KOTOPHIX HEOOX0AUMO
U _JIOCTaTOYHO JJIsi PEIICHUS 3a/ladyd BBIOPAHHBIM CIIOCOOOM (8 OaHHOM
peuteHuu: opmyna 01 pacuéma MOWHOCMU 2NeKMPULecKo20 moxa uepes
Hanpsxjcenue Ha NPOBOOHUKe U e2o conpomueneHue, 3axon Oma 04
yuacmka yenu);

3) mpencraBieHbl  HEOOXOIUMbBIE MaTeMaTHYeCKue IMpeoOpa3oBaHus
U pacy€Thl, MPUBOAAIIME K MPABWILHOMY YHCJIOBOMY OTBETY,
U TpeACTaBieH OTBET. [Ipu 3TOM JOMyCKaeTcsi PelIeHHE IO YacTIM»
(c MpOMEXKYTOYHBIMH BBIYMCIIEHHUSIMHU )

3

[IpaBunpHO  3amucaHbl  HEOOXOAWMMbIE  (POPMYIBI,  MPOBEACHBI
BBIYMCIICHUS U TIOJy4€H OTBET (BEPHBIN MJIM HEBEPHBIN), HO JOMylIeHA
omnOKa B 3aMIUCH KPATKOTO yCIOBUS WK niepeBojie enuuun B CH.

© Cratl'pan 2024—2025 yu4. 1.
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i
[IpeacTaBneHo mpaBUIIbLHOE PEIICHUE TOJBKO B OOIEM BHIE, 0€3 KaKuX-
100 YHUCTIOBBIX PACUETOB.

NJIN
3anmcaHbl ypaBHEHUS U (QOpPMYJIbl, IPUMEHEHHE KOTOPBIX HEOOXOAMMO
U JIOCTaTOYHO [UIsl PEIICHUsS 3aJa4d  BBIOpaHHBIM  CIIOCOOOM,
HO B MaT€MaTHYECKHX MPEoOpa30BaHUIX WM BBIYMCICHUSX JOIMYIICHA
omuoKa

3anucaHbl U UCIOJIb30BaHbl HE BCE MCXOAHbIC (OPMYJIBI, HEOOXOAMMBIC
JUTSL PEILICHUS 3a/aYH.

NJIN
3anmcaHbl BCe HMCXOJHBIC (DOpPMYyNBI, HO B OAHOH W3 HHX JOIyIICHA
OIIHOKa

Bce cnyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEyKa3aHHBIM
KpUTEPUSM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oama

Maxcumanvrwiu 6aun

21

HeGonpbmioit  Opycok COCKaJIb3bIBAET C IJIAJIKOTO 3aKPEIUIEHHOrO  KIHMHA,
HakKJIOHEHHOTO 1o yrioM o = 30° k ropu3oHTy. [IpoexaB mo KIMHY pacCTOsSHUE
L =1 ™ (cM. pucyHOK), Opycok 1aBHO (6€3 yaapa) mepee3kaeT Ha IIepOX0BaTYIO
MOBEPXHOCTh ¢ Kodhduimentom Tpenus W =0,2. Kakoe paccTossHue mpoener

OpYCOK 1O TOpU30HTATBLHON MTOBEPXHOCTH J0 MOJHON OCTAaHOBKH?

|8
\j
®
-
B03M0KHBIN BADUAHT pellIeHHs]
ano: | Haxonsce Ha KiIMHE Tepen HavyajloM JBHXKEHUsS, Opycok oOiamaer

o = 30° | HOTEHIMAIBbHON YHEPTUEN
L=1wm E. = mgh = mgLsina,
u=0,2 |rmem— maccaOpycka u Sina = sin30° = 0,5.

10 IIEPOXOBATOM NOPU30HTAIBHON TOBEPXHOCTH:

Fp =puN =pmg.
Ay, =pmgs.

© Cratl'pan 2024—2025 yu4. 1.
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[TpupaBHuBas BbipaykeHus s E, u Ay, momyyaem:
mgLsin o = umgs.
Lsina 1-0,5

=25wm
Tl 0,2

Orcromga S =

s—7 Omeem:S=25wM

Conep:xxanue Kputepus

banabl

[IpuBeneHo MOJHOE MPAaBHIIBHOE PEIICHHE, BKIFOYAIOIISE CIICTYIOIIUE
DJIEMEHTHI:

1) BepHO 3aImrcaHo KpaTKOE yCIOBUE 33/1a4H;

2) 3amucaHbl ypaBHEHHUS W (DOPMYJIbI, TNPUMEHEHHE KOTOPBIX
HE00XOAMMO M JOCTATOYHO JIJIsi PEIIECHUS 3aa9i BEIOPAHHBIM CITOCOOOM
(6 Oanmom pewenuu: 3aKOHbL COXPAHEHUSL U USMEHEHUsl IHEPeUlL,
Gopmyna 01l NOMEHYUANbHOU IHepeuu, @opmynra Oisi BbIYUCTeHUS
pabomul cunbl mpeHus; 3axon Amoumona-Kynona ons eviuucienus cuivi
MPEeHUsL  CKOJIbICEHUsT NpU  OBUNCEHUU melad No 20PU3OHMANbHOU
UepoxXoeamoll NOGEPXHOCMU);

3) BBIMOJHEHBI ~ HEOOXOAMMBIC  MaTeMaTHYeCKHEe  MPeoOpa3oBaHHMs
M pacuéThl, MPUBOJANIME K TMPABWILHOMY YHCIOBOMY OTBETY,
U TIpeACTaBICH OTBET. [Ipm 3TOM JMOMyCKaeTcs PEIICHUE «IIO YacTIM»
(c MpOMeEKYTOYHBIMH BBIYUCIICHHUSIMHU )

3

[IpaBuibHO  3ammcaHbl ~ HEOOXoAWMbIE  (DOPMYINBI,  MPOBEICHBI
BBIUMCIICHHSI, U TIOJIy4€H OTBET (BEPHBIA WJIM HEBEPHBIH), HO JOIMyIICHA
omuOKa B 3aMTMCU KPATKOTO YCIOBUS WK niepeBoje enuuui B CU

NJIN
[IpencraBneHo MpaBUIBLHOE PEIIEHUE TOJIBKO B 00IIeM BHUae, 0e3 KaKuxX-
MO0 YKMCIIOBBIX PACUYETOB.

NJIN
3anucadbl ypaBHEHHS] U (HOPMYJIbI, IPUMEHEHUE KOTOPBIX HEOOXOIUMO
U OCTaTOYHO IS PEIICHHWS 3a7a4d BBIOPAHHBIM CIIOCOOOM, HO
B MAaTeMAaTHYECKUX MPEe0oOpa30OBaHUSAX WM BBIYUCICHHUSIX JOMYIIEHA
omuoKa

3anucaHbl U WCTOJIB30BaHBI HE BCE MCXOAHBIC (POPMYITBI, HEOOXOIUMBIE
JUTS pEIIICHUS 3a/1a4u.

NJIN
3anucaHbl BCE WCXOMHBIE (OPMYJIBI, HO B OAHOM W3 HHUX JOMYyIIEHA
OIIHOKa

Bce cnmyuam perieHus, KOTOpble HE COOTBETCTBYIOT BBINICYKa3aHHBIM
KpUTEPUSM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oama

Maxcumanvuoiii 6ain
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[Mpsimoii  mpoBogHuMk umHOM |=1M u Maccoit i

M =25T nojBellieH B rOPU30HTAILHOM IOJIOKEHUN
Ha JIBYX JIETKUX KECTKUX MPOBOJIOKaX B OJHOPOTHOM
MarHWTHOM TMOJ€, MPU O3TOM JIMHUM MAarHUTHOU
WHAYKUIMWA TOPU3OHTAIBHBI W TMEPHEHIUKYISPHBI
MIPOBOJHUKY (CM. PUCYHOK). Uepes MPOBOJHUK TEYET
ClieBa HampaBo 3JeKTpuueckuid Tok cuion 0,5 A. /
IIpn kakoW BEJIMYMHE MAarHUTHOM HWHIYKLIUU BEC

X oo

IIPOBOJJHUKA CTAHET PAaBHBIM HYJIIO? /

Bo3MoKHBII BAPHAHT pelieHus

Hano:

I=1wm

P=0H
m=25r=2510%«r
1=05A

—
A Fa

v ma
Ecnu Bec MpoBOHKMKA PaBEeH HYIIO, TO 10 TPETHEMY 3aKOHY
Hgerorona sto 03HA4YacT, 4YTO CUJIa HATSKCHUSI BCPTUKAJIbHBIX

IPOBOJIOK TAaKXE paBHa Hymw. Torma BTOPOM 3aKOH
HproToHa 11 OpPOBOJHUKA MOXHO 3amucaTth B BHUJIE:

mg = F,, rie Fao=B:-1-1 - cuma Awmmepa,
HAIpaBJIcHHAsT BBEPX B COOTBETCTBMU C IIPABHJIOM JICBOIA
PYKH.
Orcrona:
m
=9
| -1
25-107°-10
B=————"=0,5Tn
0,5-1
B-? Omeem: B=0,5Tn
Conep:xkanue KpuTepusi Banabl
[TpuBeaeHO MOJIHOE MPaBUJIBHOE PEIHICHHE, BKIIIOYAIOIIEe CIICIYIOIINE 3

AJIEMEHTBI:

1) BepHO 3amucaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3amucaHbl  ypaBHeHHs W (QOpMyIbl, NPUMEHEHHE KOTOPBIX
HEOOXOIMMO U IOCTATOYHO /ISl PELLIEHUS 3aJa4l BBIOPAHHBIM CIIOCOOOM
(6 OanHom pewienuu: émopoi u mpemuil 3akousl Hotomona,; gopmyne
0151 CUTIbL MANCECMU U CULbl AMnepa, npaguio 1eeotl pyKu);

3) mpencTaBIeHbl HEOOXOMUMBIE MaTeMaTHYeCKHe NpeoOpa3oBaHUs
U pacu€Thl, NPUBOJAIIME K IPABWIBHOMY YHCIOBOMY OTBETY,
U TIpencTaBieH OTBeT. [Ipu 3TOM JOIyCKaeTCsl pelieHHe IO YacTsIM»
(c MpOMEXKYTOYHBIMH BBIYMCIIEHHUSIMHU )
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[IpaBunpHO  3ammcaHbl  HEOOXomuWMble  (OPMYINIBI,  MPOBEACHBI
BBIYHCIICHUSI, U TIOJTY4eH OTBET (BEPHBIM MJIM HEBEPHBIN), HO OMYIIEHA
omuOKa B 3aMTMCU KPATKOTO YCIOBUS WK TiepeBojie enuuui B CU

NJIN
[IpencraBieHo MpaBUIIBHOE PEIICHUE TOJBKO B 00IIEM BHJE, O€3 KaKUX-
MO0 YHUCIIOBBIX PACUETOB.

NJIN
3anucanbl ypaBHEHHUS U (DOpPMYIBI, IPUMEHEHHE KOTOPhIX HEOOXOIUMO
U JOCTaTOYHO JUIsi pelIeHUs 3aJadyd  BBIOPAHHBIM  CIIOCOOOM,
HO B MaTEMaTHYECKUX MPEOOPA30BAHMSIX WIIM BBIYMCIICHUSX JTOMYIICHA
omuoKa

3anucaHbl M UCIIOJB30BaHbI HE BCE MCXOIHBIC (POPMYIIbI, HEOOXOIMMBIC
JUTSL PEIICHUS 3a]avH.

NJIN
3anmcaHbl BCe HMCXOJHBIC (OpPMYNBI, HO B OAHOM W3 HHX JOIyIICHA
oIIHOKa

Bce ciywan peunieHus, KOTOpble HE COOTBETCTBYIOT BbILIIECYKA3aHHBIM
KpUTEPUSM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oama

Maxcumanvrwiit 6ain
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Kpurtepuu oneHuBaHus 321aHNI ¢ Pa3BEPHYTHIM 0TBETOM

Hcnonp3ys mratus ¢ My(TO#, HEIOABUKHBIN OJIOK, HUTh, 2 Tpy3a U AUHAMOMETD,
co0epuTe SKCIEPUMEHTAIBHYIO YCTAaHOBKY JUISI HW3MEpEeHUs paboThl CHJIbI
YOPYTOCTH PU PABHOMEPHOM MOJBEME I'PY30B C UCIOJIb30BAHUEM HEMOABUKHOTO
omoka. Onpenenute paboTy, COBEpUIAEMYIO CHJION YIPYTOCTH MPHU MOABEME IBYX
COCTUHEHHBIX BMECTE TI'Py30B Ha BBICOTY 15 cM. AOCONIOTHYIO MOTPEUIHOCTH
M3MEPEHUS CHIIbI C TOMOIIBbIO IMHAMOMETpa IpUHATH paBHou +0,2 H.

Ha otnensHOM nucre:
1) cpenaiiTe pUCYHOK DKCIIEPUMEHTAIBHOIN YCTAHOBKY;
2) 3anummute GopMyITy Al pacuéra paboThl CHIIBI YIIPYTOCTH;
3) yKaKUTE Pe3yJIbTaThl MPSIMbIX H3MEPECHUI CHIIbI YIIPYTOCTH U MyTH;
4) 3amMIIMTE YUCIIOBOC 3HAYCHUE PAOOTHI CHIIBI YIIPYTOCTH.

XapakrepucTuka 000py10BaHUS
[Ipy BHINOSHEHUM 3a/aHUs UCHOJB3YEeTCS KOMIUIEKT oOopynoBaHusi Ne 6
B CJIEIYIOILIEM COCTABE:

Kommiaekt Ne 6

3JIeMEeHThI 000PYA0BaHUS PEKOMEHyeMble XapaKTePUCTUKHU

® [IITAaTUB JJAOOPATOPHBIN
C Jiep)KaTeasiMU

e poIuar uinHa He MeHee 40 cM, ¢ KpeIUIeHUSIMU JIJ1s TPY30B

e QJIOK ITOJBWKHBIN

e (QJIOK HEITOABUKHBIN

® HHTH
® TpU Ipy3a maccoi 1o (100+2) r kaxapIi

® JMHAMOMETP npenen uzmepenus S H (C = 0,1 H)

e JIMHEHKa mHa 300 MM, ¢ MHJIJTUMETPOBBIMHU JIETICHUSIMU

® TPAHCIOPTHUP

Bnumanue! 1lpu 3amene xakoro-in0o 3ieMeHTa 000pyJAOBaHUS Ha aHAJIOTHYHOE
C JPYIMMH XapaKTEpPUCTHKAMH HEOOXOJUMO BHECTH COOTBETCTBYIOIIHE
U3MEHEeHHsI B 00pa3ell BEITIOJTHEHUS 3a1aHUSI.

© Cratl'pan 2024—2025 yu4. 1.
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O0Opa3zen; BO3MOKHOTO BbITIOJIHEHUS

1. Cxema 3KCIepUMEHTAIIBHON YCTAaHOBKHU:

T

yop

2.A=FypS.
3. Fyp=2,0 H; $=0,15 m.
4.A'=2,0 H0,15 M= 0,3 .

Ykazanue sxkcnepmam

[TorpemHoCcTh MPAMBIX HM3MEPEHUN OUHAMOMETpa (C Y4YETOM CHJIBI TPEHHS):
Fyp= (2,0 £ 0,2) H. 3HaueHus npsMbIX U3MEPEHUN CHIIbI YIPYTOCTU CUUTAIOTCS
BEPHBIMHU, €CJM OHHU YKJIAJbIBAIOTCA B YyKa3zaHHbIe rpaHuilbl. COOTBETCTBEHHO,
IpaHuUIbl U3MEepeHUst padboThl cuibl yripyroctu: 0,27 Jx <A< 0,33 JIx

Conep:kanue KpuTepus Bajbl

[TonHOCTBIO MPaBUIBLHOE BHITIOJHEHHE 3a/1aHNs, BKIIOYAlOIIee B ce0sl: 3
1) pUCYHOK 3KCIIEpPUMEHTAIIBHON YCTAHOBKU;

2) popmyny uis pacyéra HCKOMOW BEIHYUHBI (6 OaHHOM cayuae
0/15 HAXOHCOeHUsi pabomvl CUNbl YAPY20CMU Yepe3 CULY YAPY20Cmu
U NPOUOEHHBLU NYMb);

3) mpaBHUIBHO 3aMMCAaHHBIC PE3YIbTATHI MPSMBIX U3MEPEHHH C YIETOM
3a/IaHHBIX A0COJIFOTHBIX IMOTPEIIHOCTeN M3MEpeHUil (8 danHoM ciyyae
uUzMepenusi CUbL ynpy2ocmu U OUHbL NYmuL),

4) noay4eHHOe MMPaBUIBLHOE YHCICHHOE 3HaYeHHE NICKOMOM BEJTMUMHBI

3anucaHpl NMPAaBWIBHBIE PE3YJbTAaThl MPSIMbIX WU3MEPEHUW, HO B OJTHOM 2
u3 37eMeHTOB oTBeTa (1, 2 uin 4) NMpUCyTCTBYET OIUOKA.

NN
3anucaHbpl NPAaBWIBHBIE PE3YNbTATHl MPSAMBIX H3MEPEHUH, HO OJUH
u3 31eMeHTOB oTBeTa (1, 2 mnu 4) oTcyTCTBYET

3anucaHbl MpaBUIIbHBIE PE3yJIbTaThl MPAMbBIX U3MEpPEHUMN, HO Oosiee yeM 1
B OJIHOM U3 DJIEMEHTOB OTBeTa 1, 2, 4 MpUCYTCTBYIOT OUIMOKHU, WIH 3TU
AJIEMEHTBI OTCYTCTBYIOT

Bce ciyyau BbINOTHEHUS, KOTOPbIE HE COOTBETCTBYIOT BbIIIECYKA3aHHBIM 0
KpuTepusiM BbIcTaBieHus 1, 2 wiu 3 OamioB. Pa3po3HeHHbIE 3alUCH.
OTCyTCTBHE NOMbBITOK BHITIOJIHEHUS 3aJaHUS

Maxcumanvrwiit 6ain 3
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Tenerpa¢oH - nepeoe ycTpoicTBO MATHUTHOM 3aNIMCH

Texnuka wmarHuUTHOM 3ammcu ObUTa W300peTeHa B KoHIE 19-r0  Beka.
B 1898 roay narckuii umxxenep Banbnemap [loynbcen BriepBbie MpoIeMOHCTPHPOBAT
YCTPOWCTBO, KOTOPOE OH Ha3Ball «TenerpadoHOM», IO3BOJISIONIEE 3aIKChIBAThH
1 BOCTIPOM3BOANTH peub. Tenerpadon Obul 3anmaTeHToBaH B 1898 romy, U 3Ty naty
CUMTAIOT FOJIOM POXKICHUSI MATHUTHOM 3aIHCH.

B. Iloynbcen co3man HECKOJIBKO Pa3sHOBHIHOCTEM aIIaparoB JJII MarHUTHOW
3anucu. B 0HOM M3 HHMX 3BYKOBOM CHUTHAJI 3alIUCHIBAJIICS HA CTAJIBHYIO IMPOBOJIOKY
JMAMETPOM  OKOJIO 1 MM, HaMOTaHHYI0 TIO CHOUpaJd HAa  HEMarHUTHBIN
NWIMHIPUYECKUN BAJIMK. BHelIHe ammapar BBINVISIACI MOXO0KUM Ha ITPOBOJIOYHBIN
peocrar. B KadecTBe 3amMCHIBAIONIEM MArHUTHOM TOJIOBKM  HCIIOJIB30BAJICS
AIIEKTPOMArHUT, B 0OMOTKY KOTOPOTO ObUT BKITFOUEH MUKPO(OH. 3alMCAHHBIA CUTHAT
BOCIIPOM3BOJUIICS C TIOMOIIBIO JIPYTOrO 3JIEKTPOMArHUTA C BKIFOUEHHBIMU B €0 1T
rojioBHbIMH TeniehoHaMu. B mporiecce 3anmucu Wi BOCIIPOU3BEICHUS BAJIUK BMECTE
C MPOBOJIOKOM BpaIAJICS OTHOCUTEIHLHO MarHUTHOM TOJIOBKU, KOTOpas IiepeMeliaiach
napajuieIbHO €r0 OCH, CKOJIb3s1 BJIOJIb BUTKOB ITPOBOJIOKH, KaK IO Pe30€ BUHTA.

CKOpOCTh [JBWKEHHS MAarHUTHOW TOJOBKM BJOJb CTaJbHOM ITPOBOJIOKU
y NepBbIX TesnerpadoHoB cocTaisuia 2 M/c U Belle. [1o coBpeMeHHBIM MOHITHUSIM
TEXHUUYECKUE XAPAKTEPUCTUKU ITOIO YCTPOMCTBA, B NEPBYK OYEpPElb, BEIMUYUHA
IIPOJOJIBHOM IIIOTHOCTH 3allMCH, 3HAYEHHE KOTOPOM XapaKTEpU3yeT CTEIEHb
COBEPILEHCTBA JIFOOOr0 COBPEMEHHOIO 3allOMHUHAIOIIETO YCTPOWCTBA, KpalHe
Hu3kue. Ho 310 ckpomHOE 1O cerogHamHuM Mepkam goctmxkenue B 1900 romy
Ha BcemupHoii BeicTaBke B [lapmke 6pu10 yaoctoeHo ['pan-nipu.

110 M cranmbHOM MPOBOJIOKM HAMOTald B OJWH CIIOM Ha BaJuK B YCTPOWCTBE
B. Iloynbcena. 3Hasi, 4TO CKOPOCTh ABMKCHHUS TOJIOBKM SJIEKTPOMArHuTa BHOJIb
CTaJbHON TIPOBOJIOKM COCTaBisgeT 2,2 M/C, BBIYUCIUTE IMPOJOTKUTEILHOCTD
BPEMEHM 3allMCH, CYUTas, 4YTO ObLIa HCMOJb30BaHA BCS JIJIMHA IPOBOJIOKHU.
OTBET NOSICHUTE.

Oo0pa3zen BO3MOKHOTO OTBETAa

1. 50 cekyHn.

2. PaznenuB nnuny npoBojiokd L =110wM Ha CKOpOCTh ABHXKEHHUSI TOJIOBKU
AIIEKTPOMAarHuTa BJAOJb IPOBOJOKH, PaBHYI U = 2,2 M/C, MOJy4aeM, 4YTO
Bpemsi 3anucu paBro L/v = 110/2,2 =50 ¢

Conep:xanue Kputepus Bbanuabl
[IpeacTaBieH MpaBUILHBIN OTBET Ha BOIPOC, U MPUBEJACHO JOCTATOYHOE 2
000CHOBaHUE, HE COJIEPIKAIIEee OITUOOK
[IpeacTaBineH  TMpaBUIBHBIM  OTBET HA  ITOCTaBJICHHBIM  BOIPOC, 1
HO €ro 000CHOBaHHME HEKOPPEKTHO UJIM OTCYTCTBYET.
NJIN

[IpeacTaBieHbl KOPPEKTHBIE PACCYKACHUS, MPUBOJAIINE K MPABUIBHOMY
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OTBETY, HO OTBET SIBHO HE CHOPMYITHPOBAH

[TpencraBieHsl OOIIME pPACCYXICHUSA, HE OTHOCAIIMECS K OTBETY Ha 0
MMOCTABJICHHBIN BOITPOC.
NJIN
OTBeT Ha BONPOC HEBEPEH HE3aBHCHMO OT TOTO, YTO PACCYKICHHUS
IIPaBUJIBHBI MU HEBEPHBI, I OTCYTCTBYIOT.
Maxcumanvuwin 6ann 2

19

W3BecTHO, 4TO OOJBIIME TJBIOBI CIEXKABIIETOCS CHETa BECHOM MOTYT JIOJITO
HE TasATh M JIEKaTh HA 3€MJIE, HECMOTpPS Ha TO, YTO Ha YJIMUIE YK€ JaBHO
ycraHoBujach TEémias mnoroaa. OIHAKO eciu Takylo TIbIOy pa3apoOHTh
Ha HeOOJIbIINE KYCKH, KOTOpBhIE pa3dpocaTh Kak MOXHO JaJibllle OPYr OT Jpyra,
TO B 3TOM CJIy4ae CHEr M3 TJIbIObI pacTaeT O4eHb OBICTPO, 32 HECKOJBKO YacoB.

[Touemy Tak npoucxoaut? OTBET MOSCHUTE.

B03M0KHBIN BADMAHT pellileHus

1. I'neiba, pa3npoOneHHas Ha KyCKU, ObICTpee HarpeBaeTcs U TaeT U3-3a TOro, 4To
oOas IJIOWAAhr TOBEPXHOCTH KYCKOB TIopa3io OoJblle, YeM IUI0Ialb

IMOBECPXHOCTHU TJIBIOBI.

2. CKOpOCTb TastHUSI CHETa CBSI3aHA CO CKOPOCTHIO MOABEIEHHUS K HEMY HEKOTOPOTO
KoJnuecTBa TeroThl. [lpu pa3OuBke KpymHOW TINIBIOBI CHEra Ha HEOOJbIINe
(dbparMeHThl yBEIMYMBACTCS IUIOMAAh KOHTaKTa (PparMeHTOB cHera ¢ Ooiiee
HarpeThiM BO3AYXOM, TEIUIOTa IMOABOJUTCS C Pa3HBIX CTOPOH CHEXKHOTO KYCKa,

Y TIO9TOMY CHET TaeT ObIcTpee

Copep:xanne KpuTepus

banabl

[IpeacTaBieH MpaBUILHBIN OTBET Ha BOIPOC, U MPUBEJACHO JOCTATOYHOE
000CHOBaHUE, HE COJIePIKaIee OITUOOK

2

IIpencraBneH NpaBUIIBHBIM OTBET HA IIOCTaBJICHHBIM BONPOC, HO €T0
00OCHOBaHHE HE SBJSIETCS JOCTATOYHBIM, XOTS COJNEPXKHUT YyKa3aHUE
Ha Qu3uUeckue SBICHUS (3aKOHBI), TMPUYACTHBIE K OOCYXIaeMOMY
BOIIPOCY.

N
[IpeacTaBieHbl KOPPEKTHBIE PACCYKACHUS, NPUBOIAIIME K PABHUIBHOMY
OTBETY, HO OTBET SIBHO HE C(hOPMYIHPOBaH

HpCI[CTaBJ'ICHBI 06HII/IC PACCyKACHNA, HE OTHOCAIIUECSA K OTBETY
Ha MMOCTaBJICHHBIN BOIIPOC.

NJIN
OtBeT Ha BOIIPOC HEBCPCH, HC3aBUCHMO OT TOI'O, 4YTO PaCCyXACHHIA
ITpaBUJIbHBI, HCBCPHLI UJIN OTCYTCTBYIOT

Maxcumanvroii 6ain
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Ha pucynke npencrasieH rpaguk 3aBUCUMOCTU CHIIBI 7, A
AIEKTPUYECKOTO TOKa | B MIPOBOJTHUKE A

OT HampsikeHus Ha ero koHmnax U. Kakas momHOCTB
0,8

OylleT BBIICIATHCS B OTOM IPOBOJHHUKE, €CIU €Tro

INOAKIIOYHUTE K HCTOUHHKY IMOCTOAHHOI'O HAIIPAXKCHHUA 0,6
6 B?

0.4
0,2
1T 2z 3 4 s>uB
Bo3M0KHBII BAPUAHT pelieHus
[ano: Hcnons3ys 3akoH OMa a1 y4yacTKa LENH, HaiaéM CONpPOTUBIEHUE
=1 MPOBOJIHUKA!
= U, 5
Ur=5B1 g Ui _5_ 50y,
U,=6B I, 1

K UCTOYHUKY HanpspkeHus Us:

2 2 2
p:U_Zzﬂ:(S_:ZQBT
R U, 5

MOI_HHOCTB, BbIACIIAOIIAsACA B IIPOBOJHUKE IIPU IHOAKIOYCHHU CTo

pP-? Omeem: P =7,2 Br

Conep:xxanue Kputepus

banabl

[IpuBeneHo MOJHOE MPAaBHIIBHOE PEIICHHE, BKIFOYAIOIISE CIICTYIOIIUE
DJIEMEHTHI:

1) BepHO 3aImrcaHo KpaTKOE yCIOBUE 33]1a4H;

2) 3amucaHbl ypaBHEHUS W (DOPMYJIbI, NPUMEHEHHE KOTOPBIX
HE00OXOAMMO M JOCTATOYHO JIJIsi PEIIECHUS 3aa9i BEIOPAHHBIM CITIOCOOOM
(6 oOammom  pewenuu:  @opmyra 01 pacuéma  MOWHOCMU
INEKMPUUECKO20 MOKA Yepe3 HANpsdCceHUe Ha NpPOBOOHUKE U €20
conpomuenenue; 3axon Oma 05l yuacmia yenu),

3) mpencTaBieHbl  HEOOXOAHMMBIE MaTeMaTHYeCKHE MPeoOpa3oBaHMs
U pacu€Thl, TMPUBOIAIIME K MPABUIBHOMY YHCJIOBOMY  OTBETY,
U TIPEJICTAaBIICH OTBET. IIpu 3TOM IOMyCKaeTCs PElICHUE IO YacTsIM»
(c MpOMEKYTOYHBIMH BBIYUCIICHHUSIMHU )

3

[IpaBunpHO  3amucaHbl  HEOOXOAUMBIE  (OPMYINBI,  IIPOBEICHBI
BBIUMCIICHHUSI M TIOJyY€H OTBET (BEPHBIN WM HEBEPHBIN), HO JOIMYyIICHA
omuOKa B 3aITMCH KPATKOTO YCIOBUS WK niepeBojie enuuui] B CH.

NJIN
[IpencraBieHo MpaBUIBLHOE PEIIEHUE TOJIBKO B 001IeM BHUE, 0€3 KaKuxX-
MO0 YHCIIOBBIX PaCUYETOB.

NJIN
3anucaHbl ypaBHEHUS W (HOPMYIIBI, IPUMEHEHHE KOTOPBIX HE0OXO0IUMO
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U OCTaTOYHO IS PEIICHHWS 3a7a4d  BBHIOPAHHBIM CIIOCOOOM, HO
B MAaTeMAaTHYECKUX MPeoOpa3OBaHUSAX WM BBIYUCICHHUSIX JTOMYIIEHA
omuoka

3anucaHbl U WCTOJIB30BaHBl HE BCE MUCXOAHBIC (POPMYIIBI, HEOOXOUMBIE 1
JUTS pEIIICHUS 3a/1a4u.

NJIN
3anucaHbl BCE HCXOAHBIC (OPMYINBI, HO B OAHOW W3 HUX JOIYyIICHA
OIIHOKa

Bce ciywyam penieHusi, KOTOpble HE COOTBETCTBYIOT BbIIICYKa3aHHBIM 0
KPUTEPHUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gamia

Maxcumanvrwiit 6ain 3

21

HeGonpmioit OpycOK  COCKamb3bIBa€T C TIAAKOTO  3aKPETUIEHHOTO  KIIMHA,
HaksoHEHHOTO o yriioMm o = 30° k ropu3oHTy. IlpoexaB mo KIMHY pacCTOSHHE
L =1 M (cM. pucyHOK), Opycok I1aBHO (0e3 yaapa) nepeeskaeT Ha TOPU30HTATBHYIO
[IEPOXOBATYI0 TOBEPXHOCTh M TPOEIKACT MO HEW pacCTOsHME 2 M 0 TOJHOW
OCTaHOBKM.  Bprumciure  ko3pduimeHT TpeHuss Opycka O HIEPOXOBATYIO
MIOBEPXHOCTb.

|8
\j
e
|
B03M0KHBIN BAPDUAHT pellIeHus]
aHo: Haxonsch Ha kiMHE Mepell HavyalloM JIBMDXKEHHs, Opycok oOmagaer
o = 30° MMOTEHIMAJILHON DHEPTUEU
L=1wm E. = mgh = mgLsina,

S=2mMm rje M — macca opycka u Sino = sin30° = 0,5.

VY ocHOBaHUA KJIMHA BCS MOTEHIMAJIbHAS dHEPIrHUs Opycka mepenér
B KMHETUYECKYI0 BSHepruto E., koTopas, B CBOI0O ouepenb, OyaeT
paBHa MO MOAYJIIO paboTe CHIIbI TPEHHUS NpHU ABMXKEHHU Opycka
10 MIEPOXOBATOW FOPU30HTAIBHONU MOBEPXHOCTH:

E, =E =A,,tne A, =F, -s urae no sakony Amonrona-Kysona

Fp =uN=umg.

Ay, =pmgs.
[TpupaBHuBas BeIpaykeHus M E, u A, nomyyaem:
mgLsin o = umgs.
Lsina  1-0,5

Orcrona pu = =0,25

u—"? Omeem: n = 0,25
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Coaep:xxaHue KpuTepus

Bbanabl

[IpuBeneHo MoNHOE MPaBUIIBHOE PEIICHHE, BKJIIOYAIOIIEE CIIEAYIONINe
HIIEMEHTHI:

1) BepHO 3amucaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3amucaHbl ypaBHEHHS U (QOPMYJIbl, NPUMEHEHUE KOTOPBIX
HEOOXOIMMO U JIOCTATOYHO /ISl PEIICHUS 3a]]a4H BHIOPaHHBIM CIIOCOO0M
(6 Oannom pewtenuu: 3aKOHbL COXPAHEHUSI U UMEHEHUS] IHepPIUl;
Gdopmyna 051 NOMEHYUANIbHOU 3Hepeuu;, Gopmyara Osl GbIYUCTEHUS
pabomwi cunvl mpenus,; 3aKkoH Amonmona-Kynona ons évluucienus cuivi
MPEHUst  CKOJIbHCEHUsT NPU  OBUdCEHUU Mead NO 20PU3OHMALHOU
Uepoxos8amou N08epXHOCMU);

3) BBIMIOJTHEHBI ~ HEOOXOIUMBIE  MaTeMaTHYecKue mpeoOpa3oBaHuUs
U pacy€Tbl, MNPHUBOJANIME K MPABHWIBHOMY YHCIOBOMY OTBETY,
U TpeacTaBieH OoTBeT. [Ipu 3TOM AOIMyCcKaeTcsl pelieHHe IO YacTsIM»
(c MpOMEXKYTOYHBIMH BBIYMCIICHHUSIMHU )

3

[IpaBunpHO  3ammcaHbl  HeoOXomuWMble  (OPMYIIBI,  MPOBEACHBI
BBIYHCIICHUSI, U TIOJTY4eH OTBET (BEPHBIM MJIM HEBEPHBIN), HO OMYIIEHA
omuOKa B 3aITMCH KPATKOTO YCJIOBHS WK TiepeBoie equuuil B CU.

i
[IpeacraBneHo mpaBHIILHOE PEIICHUE TOJIBKO B OOIEM BHjIE, 0€3 KaKuX-
100 YHUCTIOBBIX PACUETOB.

NJIN
3anucaHbl ypaBHEHUS U (HOPMYIBI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
U JIOCTaTOYHO [UIsl PEIICHHs 3aJa4d  BBIOpAaHHBIM  CIIOCOOOM,
HO B MaTe€MaTHYECKHX MPEoOpa30oBaHUIX WM BBIYMCICHUSX JOIMYIICHA
omuoKa

3anucaHo M HKCIIOJIB30BAHO HE MEHEEe IOJIOBUHBI HMCXOIHBIX (OpMYII,
HEOOXOAMMBIX JIJISl PEIICHHS 3a/1a4H.

NJIN
3anucaHbl BCe HMCXOJHBbIC (DOPMYNBI, HO B OAHOH M3 HHMX JOIYyIICHA
OIIHOKa

Bce ciywan perieHus, KOTOpble HE COOTBETCTBYIOT BbIIICYKA3aHHBIM
KPUTEPHUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gamia

Maxcumanvrwiu 6aun
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[Tpsimoii  mpoBoguuk JumHOM |=1M wu Maccoi

m = 25 r noaBemnieH

Ha JABYX JErKUX KECTKUX MPOBOJIOKAX B OJHOPOIHOM

MAarHuTHOM IIOJIC,

VHIYKIUU TOPU3OHTAIBHBI W NEPHEHIUKYISAPHBI

MIPOBOJTHUKY  (CM.

MarHuTHOM  mHAykuuu paBeH 0,2 Tm.  Yepes

B TOPHU30OHTAJIbHOM IIOJIOKCHHUH

®@ =

Inpu 3STOM JIMHHUHU MarHuTHOMN

pUCYHOK). Moaynbs BekTopa

MIPOBOJIHUK TEYET CIJIEBA HANPABO JICKTPUUECKUAN TOK. i
IIpy kakol cuie TOKa BEC MPOBOJHUKA CTAHET

PaBHBIM HYJIIO?

Bo3M0oKHBII BAPHAHT pelieHus

ano:
I=1wm
P=0H
B=0,2Tx
m=25r=2510%«r

Ecau Bec mHpoBOAHMKA paBeH HYJIO, TO IO TPEThEMY
3akoHy HbIOTOHa 3TO O3Ha4aeT, YTO CHJIa HATSKEHUS
BEPTHKAIBHBIX MPOBOJIOK Takke paBHa Hymo. Torma
BTOpOH 3aK0H HBIOTOHA U1 MPOBOAHMKA MOXKHO 3aITCATh
B Buge: mg=F,, rne F,=B-1-1 — cuia Awmmnepa,
HarpaBJICHHAs BBEPX B COOTBETCTBUH C ITPABHJIOM JIEBOM

PYKH.

Otcrona:

| =19

B-l
-3
| = 25-107-10 _125 A
0,2-1

1-7? Omeem: 1 =1,25 A

Coaep:xxaHue KpuTepus Bamnbl
[IpuBeneHO MOJHOE MPAaBHIIBHOE PELICHHE, BKIHOYAKOUIEE CIEIYIOLIUE 3
AJIEMEHTBI:
1) BepHO 3amMcaHo KpaTKOE yCIOBUE 3aJ1auu;
2) 3amucaHbl ypaBHEHHA U (QOpPMYJbl, OPUMEHEHHE KOTOPbIX
HE00XO0IMMO M JAOCTATOYHO JIJIsl pEIIeHUs 3a/1a4i BRIOPAHHBIM CITIOCOOOM
(6 dannom pewenuu: emopot u mpemuil 3axonvl Hviomona,; opmynvl
OJ151 CUIbL MANCECMU U CUbL AMnepa, npasuio 1e6oil pyKu);
3) mpeacTaBiICHbl HEOOXOAMMBIC MaTeMaTHUECKUE MPeoOpa3oBaHUS
M pacu€rhl, MNPUBOJALIME K MPABUILHOMY UHCIOBOMY OTBETY,
U TmpeacTaBieH OTBET. [Ipu 3TOM nomyckaeTcss pelieHUe «I0 YacTiM»
(c MpOMEXKYTOYHBIMH BBIYMCIICHHUSIMU )
[IpaBunpHO  3amucaHbl  HEOOXOAUMblE  (OpPMyJbl,  IPOBEIEHBI 2
BBIYMCIICHHUS, U MOJTYYEH OTBET (BEPHBIA MJIM HEBEPHBIN), HO AOIYIICHA
OIIMOKA B 3aIIMCU KPATKOI'O YCJIOBHS WK niepeBoje eauuun B CU

i
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[IpeacraBineHo MpaBUIHLHOE PEIICHUE TOJHLKO B 0OIIEM BHUE, O€3 KaKMX-
00 YUCIIOBBIX PACUETOB.

NJIN
3anucaHbl ypaBHEHUS W (HOPMYJIbI, IPUMEHEHHE KOTOPBIX HE0OXOIUMO
U JIOCTATOYHO [IJISl PEIICHHs 3a7a4d BBIOPAaHHBIM CIIOCOOOM, HO
B MaTeMaTUYECKUX MPEe0Opa30BaHMSIX WM BHIYMCIICHUSX JIOMYIICHA OIOKa

3anucaHbl U MCIOJIB30BaHBI HE BCE MCXOMHBIC (POPMYITBI, HEOOXOIUMBIE
JUTS pEIIICHUS 3aJ1a4u.

NJIN
3anucaHbl BCE MCXOJHBIC ()OPMYJIbI, HO B OMHOM W3 HHX JOMYyIICHA
OIIHOKa

Bce ciywyam penieHusi, KOTOpble HE COOTBETCTBYIOT BbIIICYKa3aHHBIM
KPUTEPHUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gaia

Maxcumanvroiu 6aun
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