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OTBeThI K 321aHUAM

Ne zaganus OTBer
1 315
4 7362

®dusuka. 9 kiacc. Bapuanr 02

OTBeThI K 32JaHUAM

No 3amanus OTBer
1 413
4 3825
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®dwusuka. 9 kimacc. Bapuanr 01 1
Kpurtepuu oneHuBaHus 321aHNI ¢ Pa3BEPHYTHIM 0TBETOM

Hcnonb3yst mTaTtuB ¢ My(QTOii, HEMOABMKHBIHN OJIOK, HUTh, 3 Tpy3a U TUHAMOMETD,
cobepuTe OKCIIEPUMEHTAIBHYI0 YCTAHOBKY JUIS H3MEPEHUs pabOThl CHIIBI
YIPYTOCTH TPU PABHOMEPHOM IMOIBEME TPY30B C HCIIOJIb30BAHIEM HEIOIBUKHOTO
omoka. Onpenenure paboTy, COBEPIIAEMYIO CUJION YIPYTOCTH MPHU MOABbEME TPEX
COCAMHEHHBIX BMECTE TPY30B Ha BbICOTY 10 cM. AOCONIOTHYIO TOTPEIIHOCTH
M3MEPEHUs CHJIBI C TIOMOIIBIO THHAMOMETpa NpuHATH paBHOU +0,2 H.

Ha otnensHOM nucre:
1) cpenaiiTe pUCYHOK DKCIIEPUMEHTAIBHOIN YCTAHOBKY;
2) 3anummute GopMyITy AJsl pacuéra paboThl CHIIBI YIIPYTOCTH;
3) yKaKUTE Pe3yJIbTaThl MPSIMbIX H3MEPECHUI CUIIbI YIIPYTOCTH U MYyTH;
4) 3amMINKMTE YUCIOBOC 3HAYCHUE PAOOTHI CHIIBI YIPYTOCTH.

XapakrepucTuka 000py10BaHUS
[Ipy BBINOSHEHUM 3alaHUs UCIHOJB3YEeTCS 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 XapaKTEPUCTHKAMH HEOOXOJUMO BHECTH COOTBETCTBYIOIIHE
U3MEHEeHHsI B 00pa3ell BBITIOJTHEHUS 3a1aHUSI.

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

1. Cxema 3KCEpUMEHTAIBHON YCTAHOBKHU:

LU

¥

F;'up

2. A =Fy,S.
3. Fyup=3,0 H; S= 0,1 m.
4.A=3,0H0,1 m=0,3 Ix.

Ykazanue sxkcnepmam

[TorpemrHOCTh MPSAMBIX W3MepeHuid AuHamomerpa: Fyn, = (3,0+£0,2) H. 3nauenus
NPSAMBIX HM3MEPEHWUW CHJIBI YOPYTOCTH CYHMTAIOTCS BEPHBIMH, €CIH OHU
VKIAABIBAIOTCA B yKa3aHHbIC TpaHUIlbl. COOTBETCTBEHHO, TPAHUIIBI W3MEPCHHUS

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

Copep:xanne KpuTepusi basibl

[ToHOCTBIO MPaBUIIBHOE BHITIOJHEHUE 3a/1aHUs, BKIIIOYAIOIIee B ceos: 3
1) pUCYHOK 3KCIIEpUMEHTAIBHON YCTAHOBKHU;

2) popmyity Juis pacyéra MCKOMOW BEIWYHMHBI (8 OaHHOM ciyuae Oiis
HAXO0JCOeHUsi pabomvl CUlbl  YNPY2OCMU 4epe3 CULYy Ynpy2ocmu
U NPOUOEHHbLI NYMb),

3) mpaBWIIBHO 3aMMCAHHBIE PE3YJIBTATHI MPSMBIX H3MEPEHHUN C YIETOM
3aJIaHHBIX AOCOJIIOTHBIX TOTPENTHOCTeH W3MEpEHUn (8 OarHHOM clyuae
UMepeHUsi CUbl YRPY2OCMU U OIUHbL NYMUL),

4) noxy4eHHOE MPAaBUIIBHOE YUCICHHOE 3HAYE€HUE HCKOMOMW BEJIMYHHBI

3anucaHbl MpaBUJIbHBIE PE3YNbTAThl MPSMBIX HU3MEPEHHUM, HO B OJTHOM 2
u3 2yieMeHToB oTBeTa (1, 2 uinu 4) npucyTCTBYET OITHUOKA.

Wi
3anucaHbl NpPaBUIbHBIE PE3YJIbTaThl MPSIMBIX U3MEPEHUH, HO OJUH U3
aneMeHTOB 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 cimydan BbINOTHEHUSI, KOTOPbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KpUTepHUsiM BbIcTaBieHust 1, 2 uim 3 OaywioB. Pa3po3HeHHBbIE 3amucH.
OTCyTCTBHE NOMBITOK BHITIOJHEHUS 3aJaHUS

Maxkcumanvroiu 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 CTAJBHYIO MPOBOJIOKY
JMAMETPOM  OKOJIO 1 MM, HaMOTaHHYI0 TIO CIOUpaJd HAa  HEMarHUTHBIN
NWIMHIPUYECKUN BAJIMK. BHelIHe ammapar BBINVISIACI MOXOKUM Ha ITPOBOJIOYHBIN
peocrar. B KadecTBe 3amMCHIBAIONIEM MArHUTHOM TOJIOBKM  HCIIOJIB30BAJICS
AIIEKTPOMArHUT, B 0OMOTKY KOTOPOTO ObUT BKIFOUEH MUKPO(OH. 3alMCaHHBIA CUTHA
BOCIIPOM3BOJUIICS C TIOMOIIBIO JIPYTOrO 3JIEKTPOMArHUTA C BKIFOUEHHBIMU B €0 Eh
rojioBHbIMH TeniehoHaMu. B mporiecce 3amucu Wi BOCIIPOU3BEICHUS BAIUK BMECTE
C MPOBOJIOKOM BpaIAJICS OTHOCUTEIHLHO MarHUTHOM TOJIOBKU, KOTOpas IiepeMeliaiach
napajuieIbHO €r0 OCH, CKOJIb3s1 BJIOJIb BUTKOB ITPOBOJIOKH, KaK IO Pe30€ BUHTA.

CKOpOCTh [JBM)KE€HHS MAarHUTHOW TOJOBKM BJOJb CTaJbHOM IPOBOJIOKU
y NepBbIX TenerpadoHoB cocTapisuia 2 M/c U Belle. [1o coBpeMeHHBIM MOHITHUSIM
TEXHUUYECKUE XAPAKTEPUCTUKU ITOrO YCTPOMCTBA, B IEPBYK OYEpPElb, BEIMUYUHA
IIPOJOJIBHOM IIJIOTHOCTH 3allMCH, 3HAYEHHE KOTOPOM XapaKTEpU3yeT CTEICHb
COBEPILEHCTBA JIFOOOrO0 COBPEMEHHOIO 3allOMHUHAIOIIETO YCTPOWCTBA, KpalHe
Hu3kue. Ho 310 ckpomHOE 10 cerogHamHuM Mepkam goctwxkenue B 1900 romy
Ha BcemupHoii BeicTaBke B [lapuke 0b110 yaoctoeHo ['paH-nipu.

110 M cTasibHOM MPOBOJIOKM HAMOTAIU B OJWH CIOM Ha BallUK B YCTPOWCTBE
B. [loynbcena. 3Hasi, 4TO CKOPOCTh JBUXKEHHS TOJOBKU 3JIEKTPOMArHuTa BIOJIb
CTaJIbHOW TMPOBOJIOKA COCTaBIsieT 2,2 M/C, BBIYUCIUTE MPOAOIKUTEIBHOCTD
BPEMEHU 3aMKCH, CUYUTasA, YTO ObliIa MCIIOJIb30BaHA BCS JIMHA POBOJOKU. OTBET
TOSICHUTE.

Oo0pa3zen BO3MOKHOTO OTBETAa

1. 50 cekyHn.

2. PaznenuB nnuny npoBojiokd L =110wM Ha CKOpOCTh ABUXKEHHUSI TOJIOBKH
AIIEKTPOMAarHuTa BJAOJb IPOBOJOKH, PaBHYI U = 2,2 M/C, MOIy4aem, 4YTO
Bpemsi 3anucu paBro L/v = 110/2,2 =50 ¢

Conep:xanue Kputepus Bbanuabl
[IpeacTaBieH MpaBUILHBIN OTBET Ha BOIPOC, U MPHUBEJACHO 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

© Cratl'pan 2024—2025 yu4. 1.
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OTBETY, HO OTBET SIBHO HE CHOPMYITHPOBAH

[TpencraBieHsl OOIIME PACCYXICHUSA, HE OTHOCSIIMECS 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 pa3apoOHUTh
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 TMJIOWAAhr TOBEPXHOCTH KYCKOB TIoOpa3io OoJblle, YeM IUI0Ialb

IMOBECPXHOCTHU TJIBIOBI.

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

Y TIO9TOMY CHET TaeT ObIcTpee

Copep:xanne KpuTepus

banabl

[IpeacTaBieH MpaBUILHBIN OTBET Ha BOIPOC, U MPHUBEIACHO 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
IMpaBUJIbHBI, 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 HICTOUYHHUKY IMOCTOAHHOI'O HAIIPAXKCHUA 0,6
6 B?

0.4
0,2
1T 2z 3 4 s>uB
Bo3M0KHBII BAPHAHT 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 3aImMcaHo KpaTKOE yCIOBUE 33]1a4H;

2) 3amucaHbl ypaBHEHHUS W (DOpPMYJIbI, NPUMEHEHHE KOTOPBIX
HE00OXOAMMO M JOCTATOYHO JIJIsi PEIIECHUS 3aa9i BEIOPAHHBIM CITIOCOOOM
(6 oOammom  pewenuu:  Gopmyra 01 pacuéma  MOWHOCMU
INEKMPUUECKO20 MOKA Yepe3 HANpsdCceHUe Ha NpPOBOOHUKE U €20
conpomuenenue; 3axon Oma 05l yuacma yentu),

3) mpencTaBieHbl  HEOOXOAHMMBIE MaTeMaTHYeCKHE MPeoOpa3oBaHMs
U pacu€Thl, TMPUBOIAIIME K MPABUIBHOMY YHCJIOBOMY  OTBETY,
M TIPEJICTAaBIICH OTBET. IIpu 3TOM JOMyCKaeTCs pEHICHUE IO YacCTIM»
(c MpOMEKYTOYHBIMH BBIYUCIICHHUSIMHU )

3

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

NJIN
[IpencraBieHoO MpaBUIBLHOE PEIIEHUE TOJBKO B 001IeM BHUae, 0€3 KaKuxX-
MO0 YHCIIOBBIX PaCUYETOB.

NJIN
3anucaHbl ypaBHEHUSI W (HOPMYJIbI, IPUMEHEHHE KOTOPBIX HE0OXOIUMO

© Cratl'pan 2024—2025 yu4. 1.
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" J0CTATOYHO JUIA PCHICHHA 3aladu BBI6paHHBIM CHOCO6OM, HO

B MAaTC€MAaTH4YCCKHX Hp606p330BaHI/I$IX HJIN  BBIYUCIICHUAX OOIYIICHA

OIIHOKa
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 ciydyam perieHusi, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0

KPUTEPHUSIM BBICTABIICHHS OLICHOK B 1, 2, 3 Gaia

Maxcumanvrwiit 6ain 3

21

HeGonpmioit OpycOK COCKaJBb3BIBACT C TJIAJIKOTO 3aKPEIIEHHOTO  KIIMHA,
HakJIoHEHHOTO o yriaoM o = 30° k ropusoHTy. [IpoexaB 1Mo KIMHY pacCTOSHUE
L =1 M (cM. pucyHOK), Opycok miaBHO (0e3 yaapa) mepees3kaeT Ha IIEpoX0BaTyIo
NoBepxXHOCTh ¢ Kodd¢uuuentom Tpenus W =0,2. Kakoe paccrosHue mpoener
OpYCOK 110 TOPU30HTAIILHON TTOBEPXHOCTH JI0 TIOJIHOM OCTaHOBKH?

ol

i
- ~

B03M0KHBIN BAPDUAHT pellIeHHs]

awno:
o =30°
L=1wm
u=0,2

Haxoznsce Ha KiIMHE Iepel HadajaoM JBHXKEHMs, Opycok oOiazaer
MMOTEHUUAJIBHON SHEPTUEH

E. = mgh = mgLsina,
rae m — macca 6pycka u sino. = sin30° = 0,5.
VY ocHOBaHMS KJIMHA BCS NOTEHLMAbHAsl SHEprusi Opycka nepenaér
B KHHETUYECKYIO 3Hepruio E,, koTopas, B cBOIO ouepenb, OyJeT paBHa
no Moaymo paboTe Ccuibl TPEHUA TpU  ABUKEHUH Opycka
10 IIEPOXOBATOM NOPU30HTAIBHON TOBEPXHOCTH:
E, =Ex =Ay. e A, =F,, -S u rne no sakony Amontona-Kysnona

Frp =uN =pmg.

A, =Hmgs.
ITpupaBHUBas BepaykeHus 1 E, u Ag,, momyyaem:
mgLsin o = umgs.
Lsino  1-0,5

v 0,2

Orcroma S = =25M

Omeem:S=25m

© Cratl'pan 2024—2025 yu4. 1.
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Coaep:xxaHue KpuTepus

banabl

[IpuBeneHo MOJIHOE MPABHIBHOE pPEIICHHE, BKIIOYAIOIIEE CIECAYIOIINe
HIIEMEHTHI:

1) BepHO 3amucaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3amucaHbl ypaBHEHHA W (QOPMYJbI, IOPUMEHEHHE KOTOPbIX
HEOOXOIMMO M JIOCTATOYHO JIJIsl PEIICHUS 3a/1a4l BEIOpAaHHBIM CIIOCOOOM
(6 Oamnom pewienuu: 3aKOHbI COXPAHEHUS U USMEHEHUSI SHepeuu;
Gdopmyna O NOMeHYuanrbHou dHepeuu, Gopmynra Osl BblYUCTEeHUs
pabomwi cunvl mpenus; 3axkon Amonmona-Kynona onsa evluucienus cuvl
MPEeHUsi  CKOJbIICEHUS NPU  OBUNCEHUU Mend No  20PU3OHMANbHOLL
Wepoxos8amou N08epXHOCMU);

3) BBINIOJTHEHBI ~ HEOOXOAMMBIE  MaTeMaTHYeCKue  MpeoOpa3oBaHUs
U pacy€Thl, MNPUBOASIIIME K MPABHWIBHOMY YHCIOBOMY OTBETY,
U mpencTaBieH oTBeT. Ilpu 3ToM gomyckaeTcsl pemieHHe «I0 4YacTiM»
(c MpOMEXKYTOYHBIMH BBIYMCIICHHUSIMHU )

3

[IpaBunbHO  3amucaHbl  HEOOXOAWMBIE  (OPMYINBI,  TIPOBEICHBI
BBIYHCIICHUSI, M TIOJTyY€H OTBET (BEPHBIM WJIM HEBEPHBIN), HO JOMYyIEHA
omuOKa B 3aITMCH KPATKOTO YCJIOBHSI WK TiepeBoe equuuil B CU

i
[IpeacraBineHo MpaBUIBHOE PEIICHUE TOJHLKO B 00IIEM BHUE, 0€3 KaKuX-
100 YHUCITIOBBIX PaCUETOB.

NJIN
3anucaHbl ypaBHEHUS W (HOPMYIBI, IPUMEHEHHE KOTOPBIX HE0OXOIUMO
U JIOCTATOYHO [UJIsl PEIICHHs 3aJa4d BBIOPAaHHBIM CIIOCOOOM, HO
B MaTeMaTHUYECKUX MpeoOpa3oBaHUAX WM BBIYUCICHUSX JOIyIICHA
omuoKa

3anucaHbl ¥ HCIIOJIB30BaHBI HE BCE MCXOMHBIC (POPMYJIbI, HEOOXOIUMBIC
JUTSL PEILICHUS 3a/aYH.

NJIN
3anucaHbl BCe HMCXOJHBIC (OPMYJIbI, HO B OAHOH M3 HHUX JOMYyIICHA
OIIHOKa

Bce ciywyam penieHusi, 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,

WHIYKIUU TOPU3OHTAIBHBI U NEPHEHAUKYIAPHBI

MIPOBOJTHUKY  (CM.

MarHuTHOM  mHAykuuu paBeH 0,2 Tm.  Yepes

B TOPHU30HTAJIbHOM IIOJIOKCHUH

®@ =

Inpu 3STOM JIMHHUHU MarHuTHOMN

pUCYHOK). Moaynbs BekTopa

MIPOBOJIHUK TEYET CIJIEBA HANPABO JICKTPUUECKUAN TOK. 5™
IIpy kakol cuie TOKa BEC MPOBOJHUKA CTAHET

PaBHBIM HYJIIO?

Bo3M0oKHBII BAPHAHT pelieHus

ano:
I=1wm
P=0H
B=0,2Tx
m=25r=2510%«r

Ecim Bec mpoBomHWKA pPaBeH HYIIO, TO IO TPEThEMY
3akoHy HBIOTOHA 93TO O3HA4YaeT, YTO CHJIA HATSHKESHUS
BEPTHKAIBHBIX TPOBOJIOK TakKe paBHa Hymo. Torma
BTOpO#1 3akoH HbIOTOHA /I MPOBOJIHUKA MOYKHO 3aIlMCaTh
B Buge: mg=F,, rne Fy,=B:-1-1 — cuma Awmmepa,
HaIpaBJICHHAs BBEPX B COOTBETCTBUHU C IPABUJIOM JICBOH

pYKH.

Orcrona:

| =19

Bl
-3
| — 25-107-10 _125 A
0,2-1

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

Conep:kanue KpuTepus Baanbl
[IpuBeneHO MOJIHOE MPABWIBHOE PEIICHUE, BKIIIOYAIOIIEE CJIEIYIOIINE 3
AIIEMEHTHL:
1) BepHO 3ammMcaHO KpaTKOe YCIOBUE 3aa4H;
2) 3amucaHbl ypaBHEHUA U (DOpPMYIbI, NPUMEHEHHE KOTOPBIX
HE00OXOAMMO M JOCTATOYHO JIJIsi PEIISHUS 3aa9i BEIOPAHHBIM CITIOCOOOM
(6 dannom pewenuu: emopot u mpemuil 3akonvl Hviomona,; opmynvl
OJ151 CUIbL MANCECMU U CUbL AMnepa, npasuio 1e6oil pyKu);
3) mpeacTaBiICHbl HEOOXOAMMBIC MaTeMaTHUECKUE MPeoOpa3oBaHUS
U pacu€rhl, MNPUBOJALIME K MPABUILHOMY UHUCIOBOMY OTBETY,
U TpejicTaBieH OTBET. [Ipu 3TOM nomyckaeTcss penieHUe «I0 YacTM»
(c MpOMeKYTOYHBIMU BHIYUCIICHUSIMHU )
[IpaBunpHO  3amucaHbl  HEOOXOAUMbIE  (OpPMYJbI,  ITPOBEIEHBI 2
BBIYMCIICHHUS, U MOJTYYEH OTBET (BEPHBIA WMJIM HEBEPHBIH), HO AOIYIICHA
omrOKa B 3aIIMCH KPATKOIO YCIOBUS WK niepeBoje eaquuul B CU

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

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

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

NJIN
3anucaHbl BCE WCXOJHBIE (DOPMYJIBI, HO B OAHOM 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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Kpurtepuu oneHuBaHus 321aHNI ¢ Pa3BEPHYTHIM 0TBETOM

Hcnonb3yst mTaTtuB ¢ My(QTOii, HEMOABHKHBIN OJIOK, HUTh, 2 TPpy3a U TUHAMOMETD,
cobepuTe OKCIIEPUMEHTAIBHYI0 YCTAHOBKY JUIS H3MEPEHUs pabOThl CHIIBI
YIPYTOCTH TPU PABHOMEPHOM IMOIBEME TPY30B C HCIIOJIb30BAHIEM HEIOIBUKHOTO
omoka. Onpenenute paboTy, COBEpUIAEMYIO CHIJION YIPYTOCTH MPU MOABEME IBYX
COCAMHEHHBIX BMECTE€ TPY30B Ha BBICOTY 15 cM. AOCONIOTHYIO TOTPEIIHOCTH
M3MEPEHUs CHJIBI C TIOMOIIBIO THHAMOMETpa NpuHATH paBHOU +0,2 H.

Ha otnensHOM nucre:
1) cpenaiiTe pUCYHOK DKCIIEPUMEHTAIBHOIN YCTAHOBKY;
2) 3anummute GopMyITy AJsl pacuéra paboThl CHIIBI YIIPYTOCTH;
3) yKaKUTE Pe3yJIbTaThl MPSIMbIX H3MEPECHUI CUIIbI YIIPYTOCTH U MYyTH;
4) 3amMINKMTE YUCIOBOC 3HAYCHUE PAOOTHI CHIIBI YIPYTOCTH.

XapakrepucTuka 000py10BaHUS
[Ipy BHINOSHEHUHM 3aJaHUs UCIHOJB3YEeTCS KOMIUIEKT oOopynoBaHusi Ne 6
B CJIEIYIOILIEM COCTABE:

Kommiekt Ne 6

3J1IeMeHTbI 000PY10BaHUS peKOMeH/yeMble XapaKTePUCTUKHU

® IITaTHUB JJAOOPATOPHBIN
C JIep)KaTesiMu

e poluar uiiHa He MeHee 40 cM, ¢ KpeIUIeHUSIMU JIJ1s TPY30B

e OJIOK MTOABUKHBIA

e QJIOK HEITOABUKHBIN

® HUThH
® TpH rpy3a maccoi o (100+2) r kaxk b1

® JIMHAMOMETP npenen usmepenus S H (C = 0,1 H)

e JMHEHWKa nuHa 300 MM, ¢ MUJUTUMETPOBBIMU JICTICHUSIMU

® TPAHCIOPTHUP

Bnumanue! 1lpu 3amene kakoro-in0o 31eMeHTa 000pyJAOBaHUS Ha aHAJIOTHYHOE
C JOPYTUMH XapaKTePHCTHKAaMH HEOOXOIMMO BHECTH COOTBETCTBYIOIIHUE
M3MEHEHHsI B 00pasel] BBITIOITHEHHS 3aaHusl.
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O0Opa3zen; BO3MOKHOTO BbITIOJIHEHUS

1. Cxema 3KCIepUMEHTAIIBHON YCTAaHOBKHU:

T

yop

2. A =Fy,S.
3. Fyp=2,0 H; S=0,15m.
4. A=2,0H0,15 m= 0,3 [x.

Ykazanue sxkcnepmam

[TorpemHoCcTh MPSAMBIX HM3MEPEHUN AUHAMOMETpa (C Y4YETOM CHJIBI TPEHHS):
Fyp= (2,0 £ 0,2) H. 35aueHus npsMbIX U3MEPEHHUI CHIIBI YIPYTOCTH CYUTAKOTCS
BEPHBIMHU, €CJIM OHHU YKJIAAbIBAIOTCA 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 (68 OAHHOM Cayuae
0/15 HAXOHCOeHUsi pabomvl CUNbl YAPY20CMU Yepe3 CULY YAPY20Cmu
U NPOUOEHHBLI NYMb);

3) npaBHUIBHO 3aMMCAHHBIC PE3yIbTATHI MPSMBIX U3MEPEHHH C YIETOM
3a/IaHHBIX A0COJIFOTHBIX IMOTPEIIHOCTeN M3MEpeHUl (8 dawHoOM clyyae
uzMeperusi CUbL ynpy2ocmu i OUHbL NYmu),

4) noJiyueHHO€E NPaBUIbHOE YHCIEHHOE 3HaU€HUE HCKOMOM BEJIMYUHBI

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

NN
3anucaHbpl NPAaBWIBHBIE PE3YNbTATHl MPSMBIX H3MEPEHUH, HO OJIMH
u3 3eMeHTOB oTBeTa (1, 2 mnm 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 BbINOIHEHUS, 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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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
o)l 3asiBKy HA IIATEHTOBAHME anmnapara JJisi MarHUTHOW 3allMCH ToJ0ca
Ha CTaJIbHOM MPOBOJIOKE, KOTOpPBIM OH Ha3Bajd «rejerpadgoHom». ITy AaTy
CUUTAIOT F'OJOM POXKAECHUS MATHUTHOM 3aIIHCH.

B. IloynbeceH co3ain HECKOJIBKO PA3HOBUAHOCTEN anmnapaToB IJ1 MarHUTHOU
3anucu. llepBele M3 CO3MaHHBIX UM Mojenei TenerpagoHa ObUIM SBHBIM
noapaxanueM ¢onorpady 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 peocTaTr. Hanbonee Baxknoe otiauuue ot oHorpada T. Dnucona
3aKI0YAJIOCh B TOM, 4YTO [UIsl 3allUCH WM BOCIIPOM3BEIEHHS 3BYKOB BMECTO
BOCKOBOTO WINHAPA, npuMmeHsiBiierocs T. Dauconom, B. [loynbcen ucnonb3oBai
CTaJIbHYIO MPOBOJIOKY MJIM CTAJIBHYIO JICHTY.

Bo Bpems 3amMcu 3ByKa CTajlbHas IPOBOJOKA JIBUTAJIaCh BJIOJb IIOJIIOCA
HEOOJIBIIIOTO AIEKTPOMArH1Ta, KaTylika KOTOporo Oblla COeUHEHAa ¢ MUKPO(DOHOM.
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
repeMelnanach napamuiebHO €ro OCH, CKOJIb3Sl BIOJIb BUTKOB IPOBOJIOKH, KAK IIO
pe3p0e BuHTA. CKOPOCTh JBMIKEHHS TOJIOBKM BJIOJIb MPOBOJIOKM y CaMbIX MEPBBIX
Tenerpa)OHOB COCTaBisia 2 M/C U BbIIIE, TaK YTO CTa METPOB MPOBOJIOKHU XBATaJIO
TOJIBKO Ha 45 CEKyH]1 3BYKO3aIHCH.

Y CcTpoicTBO MO3BOJISIIO MEPE3ANUCHIBATh 3BYKOBYIO HH(OPMALIUIO Ha TY K€
CaMyl0 MarHUTHYIO MPOBOJIOKY. J{Jisl 3amMCH HOBOM peyu WM MY3bIKHM ITPOBOJIOKY
HE00X0AMMO OBLIIO pa3MarHUTUTh. {7151 3TOro n300peTaTeNbh MPOITyCKall €€ MEXITy
MOJIFOCAMU  CHJIBHOTO 3JIEKTPOMAarHuTa, BO30YK/1aeMOTO MEPEMEHHBIM TOKOM,
IIOCJIE YE€T0 YCTPOUCTBO OBIJIO0 TOTOBO K HOBOM 3aITUCH.

102 M cTasibHOW MPOBOJIOKM HAMOTAJIX B OJIMH CJIOM HA BaJWK B YCTPOWCTBE
B. Iloynscena. 3Hasi, 4TO NPOJIOHKUTEIBHOCTh BPEMEHU 3alHMCH COCTABIISAET
1 MuHyTY, U cumTas, 4TO ObLIa MCIOJb30BaHa BCS JJIMHA TPOBOJIOKH, HAWAUTE
CKOPOCTh TNPOTATUBAHUS CTAIBHOW MPOBOJIOKM MHUMO TOJOBKH AJIEKTPOMArHUTA.
OTBeT NosiICHUTE.

Oo0Opa3zen BO3MOKHOT0 OTBETAa

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

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

paBHa v = L/t =102/60 = 1,7 m/c
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Coaep:xxaHue KpuTepus Basbl
[IpeacraBieH npaBUIbHBIA OTBET HA BOIPOC, U MMPUBEAEHO AOCTATOYHOE 2
000CHOBaHUE, HE COJIEpIKaIIee OMMOOK
IIpencraBneH IpaBWIIBHBIA OTBET HA IOCTaBJIEHHBIM BOIIPOC, HO €TI0 1
000CHOBaHNE HEKOPPEKTHO UJIM OTCYTCTBYET.
NN

[IpencraBiieHbl KOPPEKTHBIE PACCYKIAEHUSI, IPUBOAAIIME K NPAaBUIBHOMY
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 IAECHUS
PaBUJIbHBI UM HEBEPHBI, UM OTCYTCTBYIOT.

Maxcumanvrwiu 6ain 2

19

HekoTtopsie moMoX03siKu 17151 60Jjiee OBICTPOTO pa3MOPAKUBAHUS XOJIOIUILHUKA
WM MOPO3WJIbHUKA CTaBAT PSAIOM C HUM paOOTAIONIUi BEHTUJISITOP, HANPABIISS
CTPYI0 BO3JyXa OT BEHTWIATOpPAa BHYTPh OTKPBITOH KaMmephl XOJIOIMIbHHKA
(Mopo3unbpHUKa). [louemy mpu paboTrarorieM 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
CPAaBHEHHUIO C KAaMEpPOM XOJIOAWJIbHHKA (MOpPO3WJIBHHMKA) BO3]lyXa M3 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 SBHO HE CHOPMYITUPOBAH
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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
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Ha pucynke npencrasieH rpaduk 3aBUCUMOCTH CHIIBL /. A
DIIEKTPUUYECKOrO TOKa | B IIPOBOJHHUKE OT HANPSIKCHUS 4

Ha ero koHmax U. Kakas MOITHOCTh OyJeT BBIACISTHCS

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

HalIEM

MOI]_[HOCTB, BBIACIIAOIIAACA B IMPOBOJHUKC Ipu

P-? Omeem: P = 1210 Br

Conep:xanue Kputepus

Bbanabl

[IpuBeneHo MoiHOE MpaBUIIBLHOE PEIICHHE, BKIIIOYAIONIEE CIEAYIOIINE
AJIIEMEHTBHI:

1) BepHO 3amMcaHo KpaTKOe yCIOBUE 3a/1a4H;

2) 3anucaHbl ypaBHEHUSI U (POPMYIIbl, IPUMEHEHUE KOTOPBIX HEOOXOJIMMO
U _JIOCTaTOYHO JJIsi PEIICHUs 3a/ladyd BBIOPAaHHBIM CIIOCOOOM (8 OaHHOM
peuteHuu: opmyna 01 pacuéma MOWHOCMU dNeKMPULecKo20 moxa uepes
Hanpsxjcenue Ha NPOBOOHUKe U e2o conpomueneHue, 3axon Oma 054
yuacmka yenu);

3) mpencraBieHpl  HEOOXOIUMBIE MaTeMaTHYeCKue TMpeoOpa3oBaHuUs
U pacy€Tbl, MPHUBOJANIMNE K MPABHWIBHOMY YHCIOBOMY OTBETY,
U TpencTaBieH oTBeT. [Ipu 3TOM JOMycKaeTcsl pelieHHe IO YacTsIM»
(c MpOMEXKYTOYHBIMH BBIYMCIICHHUSIMHU )

3

[IpaBunbHO  3amucaHbl  HeoOXoAumble  (OPMYNbI,  IPOBEICHBI
BBIYMCIICHHS] U TIOJIy4€H OTBET (BEPHBIA WJIM HEBEPHBIN), HO JOMYIIEHA
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OIMOKa B 3aITUCH KPATKOTO YCIIOBUS Wn niepeBojie exuuuil B CH.

NJIN
[IpencraBiacHO MpaBUIIBHOE PEIICHHE TOJBKO B 00IIEM BHE, 0€3 KaKUX-
7100 YHCIOBBIX PACUYETOB.

NJIN
3anucanbl ypaBHEHHUS U (HOPMYIIbI, IPUMEHEHHNE KOTOPBIX HEOOXOIUMO
M JIOCTATOYHO JUIS PEIICHHS 3aJayd  BbIOpAaHHBIM  CIIOCOOOM,
HO B MaTe€MaTHYECKHX MPeoOpa30oBaHMUSIX HJIM BBIYMCICHHUSAX JOMYIIEHA
oIIrOKa

3anucaHbl U UCIOJIb30BaHbl HE BCE MCXOIHbIC (OPMYJIBI, HEOOXOAMMBIC 1
JUTSL PEILICHUS 3a/aYH.

NJIN
3anucaHbl BCe HMCXOJHBIC (OpPMysbl, HO B OAHOH W3 HHX JOIyIICHA
oIIrOKa

Bce cnyuyam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIIIEYKa3aHHBIM 0
KpUTEPUSM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oama

Maxcumanvrwiu 6aun 3
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HeGomnpmmoit  Opycok  COCKalb3bIBaCT C TJAAKOTO  3aKPEIUIEHHOTO  KIIMHA,
HakoHEHHOTO oA yrioMm o = 30° k ropu3oHTy. IIpoexaB mo KIMHY paccTOsHHUE
L =1 M (cM. pucyHOK), Opycok TuiaBHO (0€3 yaapa) rmepeeskaeT Ha TOPU30HTATLHYIO
[IEPOXOBATYI0 TMOBEPXHOCTh M MPOEIPKAET MO HEeW paccTossHMEe 2 M J0 TOJHOM
OCTaHOBKM.  Bpbrunciure  ko3d¢uiMeHT TpeHus Opycka O HIEpOXOBaTYIO
MIOBEPXHOCTb.

|8
A\
o,
J\l -
Bo0o3MOKHBII BAPHAHT pelIeHus
aHo: Haxonsce Ha kiauHe mepen HaudajioM JABIKEHHUs, OpycOoK oOnamaeT
o = 30° ITOTEHIHAIBHOW dHEPrueu
L=1wm E. = mgh = mgLsina,

S=2wM rie m — macca opycka u Sina = sin30° = 0,5.

VY OocHOBaHUsI KJIMHA BCSI TIOTCHIUANIbHAS SHEPTHs Opycka meperaér
B KHHETUYECKYI0 JHepruio E, KoTopas, B CBOI0 odyepens, Oyaer
paBHA 1O MOAYIK pPabOTe CUIIBI TPEHHs TMPH IBIKCHUU Opycka
IO [IEPOXOBATON rOPU30HTAILHOM MOBEPXHOCTH:

E, =E.=Ay, e A, =F,,-s urne no 3akony Amonrona-Kymnona
Frp =uN =pmg.

Ay = HGS.
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[TpupaBHuBas BeIpaykeHus A E, u Ay, nomyuaem:
mgLsin oo = umgs.

Lsina. 1-0,5

Otcroma p = =0,25

w—"? Omeem: pn = 0,25

Conep:xxanue KpuTepus

Bbanabl

[IpuBeneHo MOHOE MPaBUIBLHOE PEIICHHE, BKIIOYAOIICE CIICAYIOIINE
DJIEMEHTHI:

1) BepHO 3amrcaHo KpaTKOE yCIOBUE 33J1a4H;

2) 3anmcaHbl ypaBHCHHS ©  (HOPMYJIbI, IPUMEHEHUE KOTOPBIX
HEO0OXOAMMO M JIOCTATOYHO JJISI PEUICHUS 3a/1a4i BIOPAHHBIM CIIOCOOOM
(6 Oamnom pewenuu: 3aKOHbL COXPAHEHUSL U UBMEHEHUSl IHEPISUU;
Gopmyna 051 NOMEHYUATbHOU SHepeuu, Gopmyra 01 6bluUCieHUs
pabomul cunvl mpenus, 3akon Amonmona-Kynona onsa evluucienus cunvl
MPEeHUsL CKOJIbIICEHUS. NPU  OBUICEHUU meNa No 20PU3OHMANbHOU
UepoxXo8amoti NOGEPXHOCMU);

3) BBINIOJTHEHBI ~ HEOOXOIUMBIE  MaTeMaTHYecKue mpeoOpa3oBaHuUs
U pacué€Thl, NPHUBOAAIIMNE K MPABHILHOMY YHCJIOBOMY OTBETY,
W TIPEJICTaBIICH OTBET. IIpu 3TOM JOMyCKaeTCs PEIICHHUE IO YaCTSIM»»
(c MpOMEKYTOYHBIMH BBIYUCIICHHSIMHU )

3

[IpaBunbHO  3ammcaHbl  HeoOXoAWMble  (OPMYNBI,  TIPOBEICHBI
BBIUMCIICHHSI, U TIOJyYeH OTBET (BEPHBIM MJIM HEBEPHBIH), HO JOMYIIECHA
omuOKa B 3aITMCH KPATKOTO YCIOBUS WK niepeBojie enuuui] B CH.

NJIN
[IpencraBieHo nMpaBUIIBHOE PEIICHKE TOJIBKO B 00IIEM BHJE, O€3 KaKUX-
MO0 YHUCIIOBBIX PACUETOB.

NJIN
3anucanbl ypaBHeHHSI U (POPMYJIbI, IPUMEHEHUE KOTOPBIX HEOOXOAMMO
U JOCTaTOYHO JUIsi peHIeHUs 3aJadyd  BBIOPAHHBIM  CIIOCOOOM,
HO B MaTE€MaTHYECKUX MPEOOpPA30BAHMSIX WIJIM BBIYHCIICHUSX OMYIICHA
omuoKa

3anMcaHo M HCIOJIb30BAHO HE MEHEE IMOJIOBUHBI HMCXOTHBIX (POpMyI,
HEOOXOUMBIX JJISl peLICHUS 3a4a4u.

NJIN
3anucaHbl BCe HMCXOJHBIE (OpPMYyNbl, HO B OJHOM M3 HHUX JOMYIIEHA
omuoKa

Bce cnyuyam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIIIEYKa3aHHBIM
KpUTEPUSM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oama

Maxcumanvrwiu 6ain
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®usuka. 9 kinacc. Bapuant 02

[Mpsimoii  mpoBogHuMk umHOM |=1M u Maccoit i

M =25T nojBelieH B rOPU30HTAILHOM MOJIOKEHUN
Ha JBYX JIETKUX KECTKUX MPOBOJIOKAX B OJHOPOJIHOM
MarHUTHOM TIOJIe, TIPU STOM JIMHUU MAarHUTHOU
MHIIYKUMH TOPU3OHTAIBHBI M  TEPIECHIUKYIISIPHBI
MIPOBOJHUKY (CM. PUCYHOK). Uepes MPOBOJHUK TEYET
ClieBa HampaBo 3JeKTpuueckuid Tok cuion 0,5 A. /

X oo

IIpn kakoW BEJIMYMHE MAarHUTHOM HWHIYKLIUU BEC
MIPOBOJ/IHMKA CTAHET PaBHBIM HYJIIO? /

Bo3M0oKHBII BAPHAHT pelieHus

amo: . |E;
I=1wm

P=0H e
m=25r=2510%«r T =
1=0,5A mg

Ecnu BeC mpoBOAHMKA PAaBEH HYIIO, TO IO TPETHEMY 3aKOHY
Hprorona 310 03Ha4aeT, 4To Cuia HaATSHKEHUS BEPTUKAIIBbHBIX
IPOBOJIOK TAaKK€ paBHa HYyMO. Torga BTOPOM 3aKOH
HproToHa 711 OpPOBOJHMKA MOXHO 3amucaTth B BUJIE:

mg =F,, e Fao=B-1-1 - cuma Awmmepa,
HaTpaBJICHHAS BBEPX B COOTBETCTBUH C TPABUJIOM JICBOU
PYKH.
Orcropa:
m
B="9
-1
25-107°-10
B=—=05Tn
0,51
B-? Omeem: B=0,5Tn
Conep:xanune KpuTepus Bbanabl
[IpuBeneHo MoMHOE MPABUIIBLHOE PEIICHHE, BKIIIOYAIOIIECE CIICTYIONINE 3

AIIEMEHTHL:

1) BepHO 3amMcaHo KpaTKOe yCIOBUE 3a/1a4H;

2) 3amMcaHbl  ypaBHEHUST U (OPMYJbl, IPUMEHCHHE  KOTOPBIX
HE00XO0IMMO U JIOCTATOYHO JJIS PEUICHUS 33a/1a4u BBIOPAHHBIM CIIOCOOOM
(6 0annom pewenuu: emopoi u mpemuii 3akonvl Horomona, gopmynvi
OJ151 CUIbL MANCECMU U CUbL AMnepa, npasuio 1e6oil pyKu);

3) mpeAcTaBiICHBl HEOOXOMUMbBIE MaTeMaTHYecKue TMpeoOpa3oBaHus
U pacy€Thl, MPUBOIAIINE K MPABWIBHOMY YHUCIOBOMY OTBETY,
U TMpeacTaBieH oTBET. IIpu 3TOM JomyckKaeTcsl pelieHue «I0 4YacTsiM»
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®usuka. 9 kinacc. Bapuant 02

(Cc IPOMEXKYTOYHBIMU BBIYUCIICHUSIMHU )

[IpaBmibHO  3ammcaHbl  HEOOXOoAWMBIE  (DOPMYINBI,  IIPOBEICHBI
BBIYHCJICHHS, U TIOJydeH OTBET (BEPHBIM MM HEBEPHBIH), HO JOIYIIECHA
omuOKa B 3aITUCU KPATKOTO YCIIOBUS WK TiepeBojie enxuuuil B CU

NJIN
[IpencraBiaeHO MpaBUIIBHOE PEIIEHHE TOJBKO B 00IIEM BHE, 0€3 KaKUX-
7100 YHCIOBBIX PACUETOB.

NJIN
3anucaHbl ypaBHEHUS U (POPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXOAMMO
M JIOCTATOYHO JUIS PEIICHHS 3aJayd  BbIOpAaHHBIM  CIIOCOOOM,
HO B MaTeMaTHYECKHX MPeoOpa3oBaHUSIX HJIM BBIYMCICHUSAX JOMYIICHA
oIIHOKa

3anucaHbl U UCIOJIb30BaHbl HE BCE MCXOIHBIC (OPMYJIBI, HEOOXOAMMBIC
JUTSL PEILICHUS 3aIaYH.

NJIN
3anmcaHbl BCe HMCXOJHBIC (DOpPMyNbI, HO B OAHOH W3 HHX JOIyIICHA
oIIrOKa

Bce cinyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM
KpUTEPUSM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oama

Maxcumanvrwiu 6aun
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