OIMMNUNALAA WWKOJIbHUKOB «Po6odect» no PUSUKE
3AK/TIOYUTE/IbHbIN (PUHA/IbHDIN) 3TAN 2017 roaa, TEOPETUYECKWUIA TYP

BUJET Ne 05 (7-9 knaccbl): BO3MOXHble peLueHus

3ananmue 1:
Bonpoc: XKecTkuil cTep)keHb JBHXXKETCS B IJIOCKOCTH. B HEKOTOPBIT MOMEHT BPEMEHU CKOPOCTh OJHOTO U3 €ro
KOHIIOB paBHa (0,5 M/C W HampaBlieHa BIONb CTEPXKHSI. B TOT Ke MOMEHT BpeMEHH CKOPOCTh APYTroro KOHIIA
cTepkHs paBHa 1 M/c. [os KakuM yritioM K CTep KHIO HallpaBiieHa 3Ta cCKOpocTh? OTBET OOBSCHUTB.
OtBer: Tak Kak AJMHA GKECTKOT0» CTEPXKHS HE JODKHA M3MEHATHCS, TO MPOEKIMU CKOPOCTEH €ro TOYEK Ha
CTepXXEeHb JOJDKHBI OBITh OJMHAKOBHI M mMo3ToMy paBHBI 0,5 m/c. Takoil momkHa OBITH W MPOEKIHS CKOPOCTH
«Ipyroro KOHIIA», TO €CTh MPOSKIHs (KaTeT MPSIMOYroJbHOTO TPEYroJbHUKA, 00Pa30BaHHOTO BEKTOPOM CKOPOCTH,
€ro MpOeKIUEH W MEPICHANKYIIPOM K CTEP)KHIO) JIOJDKHA PABHATHCS MOJOBHHE CaMOUM CKOPOCTH (THUITOTEHY3HI).
3HAYUT, MPUIISKAITUHN YO IS ATOTO KaTeTa — YTOJI MEXIy CKOPOCTHIO M CTep:KHEM — paBeH 60°.
3agaya: BaMm HE0OXOIWMO HM3YyYUTHh IBWKCHHE CIIEAYIOIIETO MEXaHWYECKOTO YCTPOWCTBA: TPU OJMHAKOBBIX
MAaCCHBHBIX IIapUKa MPUKPEIUICHBI K KOHIAM U CEPEIUHE JETKOTO >KECTKOTO CTEPXKHS.
Hnunaa crepkass L =1m. Kpaitnue mapuku moryr 6e3 TpeHHS CKOJB3UTH I10 .
BEPTHKAIBHON W TOPH30HTAIFHOW HAMPAaBISIONINM (CM. pUCYHOK). CpemHui mapuk
LIAPHUPHO COEJIMHEH C JIETKUM JKECTKUM CTEPKHEM BJIBOE MEHbIIEH JUHBI. BTOpoi
KOHEIl 3TOTO CTepKHS MPUKPEIUIeH (TakkKe ¢ MOMOLIbI0 IIapHHpa) K MEepeKpecThio
HANpaBISAIONINX. VI3HadanmpbHO CTEpP)KEHb  pacIojiaraloT  BAOJIh  BEPTHKAIBHOM
HATPAaBISIONIEH M OTIYCKAIOT 0e3 HadallbHOW CKOpOCTH. TpEeHWs HHT/E HeT, KpalHue
LIapUKX HE OTPBIBAIOTCS OT HANPABISIIOIIMX M HE 3acTpeBaloT B HHX. [lo kakoil
TpPaeKTOPHH OyIeT IBUTAThCS cpenHuii mapuk? Kyna Oyxer HanpaBieHa ero CKOpocTh
B TOT MOMEHT, KOTJa JJIMHHBIIA CTepKeHb OyIeT MPOXOIWTh IOJ0XKEHHE, B KOTOPOM OH cocTaBisieT 45° ¢
ropusonTom? Halijinte BEMMUMHY 3TOM CKOPOCTH. Y CKOpeHue cBoboaHoro naaexus ¢ ~10 M/,

Pemenne: Paccrosnue MCXKAY CpPpCAHUM MAPHUKOM H MNCPECKPECTHEM HAIMpPaBIAIOIINX BCC BpPEMA OCTACTCA

L

HOCTOSTHHBIM (paBHBIM mojioBuHe L ). [ToaToMy sICHO, YTO CpeaHMIT [IAPUK JBHKETCS 10 OKPYKHOCTH paanyca — .

Ero ckopocTh B m000if MOMEHT BpeMEHHU HalpaBjIeHa M0 KacaTeIbHOM K 9TOW OKPY>KHOCTH, U B MOMEHT, KOT/a
JUIMHHBIN CTepXeHb OyAeT MPOXOIOUTh MOJOXKEHHE, B KOTOPOM OH cOCTaBisieT 45° ¢
TOPU30HTOM, 3Ta CKOpPOCTh OyneT HampasiieHa BIOJb cTepxHs. [lycTe ee BennunHa B
3TOT MOMEHT paBHa V. Tak Kak JJIMHA CTEPXKHS HE JIOJDKHA U3MEHSTHCS, TO MPOEKIUU
CKOPOCTEH IIapUKOB Ha CTEPXKEHb MOJDKHBI OBITh OJWHAKOBBI, MO3TOMY CKOPOCTH

KpaﬁHHX MapruKoB B 3TOT MOMCHT OAWHAKOBBI U PABHbI V\/2 . CJ'IeZ[OBaTeJ'II)HO,

KHHETHUYCCKas OHEPTHUA CUCTEMBI B 3TOT MOMCEHT BpEMCHHU
2 2 2
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Ex = +2 = . Tak kak 3Ta 3HEprus MOSBUIACH WM3-32 YOBUIH
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HOTeHHI/IaHBHOﬁ OHEpPTHHU BEPXHETO u Cp€aHero IIapruKOB B 1oJI1e TSAXKECTHN 3emin
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COOTHOIIIECHUS HaXOAUM, 4TO V =

OTtBer: CpeI[HI/Iﬁ [IapuK ABUKCTCA IO OKPYKHOCTH pajuyca E, B YKa3aHHLIﬁ MOMCHT BpPEMCHHU €TO0 CKOPOCTH

gL =19 m/c.

HallpaBJICHA BHU3 BAOJIb JJIMHHOI'O CTCPIKHA, 4 €€ BCIINYMHA V=

3(2-2)
5

3aganmne 2:
Bonpoc: JIpurarens ¢ KIIZI 50% paGoTtaer oT akkymynaTopa, HanpsDKeHHE Ha KJIEMMax KOTOPOro HEM3MEHHO U
paBHO 12 B. 3a BpeMs momHOM pa3psAAKu akKKyMyJIsiTOpa JBUTATENb coBepimi padboty 324 /Ix. KakoBa «eMKOCTB»
aKKyMyJIaTopa (Tak Ha3bIBAIOT BEJIMYHMHY 3apsija, KOTOPBIH MepeMeniaeT akKKyMyJsTOp 10 MOJHOW pa3psiiku)?
BripasuTe oTBeT B MUIIIHaMIiep-uacax (MA-4).
Otgert: [loTpaueHHas akKKyMyJIITOPOM DHEPTHS B JBa pa3a OoJbIe TOJIe3HON paboThl, To ecTh 648 JIx. Ho ona
paBHa IPOM3BEJCHUIO HANpsDKEHUS Ha MepeMelIeHHbIH 3apan. I[losTomy «eMKOCTh» aKKyMmylsiTOpa paBHa

648
—— =54 (Kn). Tak kak 1 1= 3600 ¢, To IMA-4=0,001A-3600¢=3,6 Ki1, 10 ectb 54 Kt = 15 MA 4.
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3amaua: JIpurarens poOora paboTaeT OT aKKyMyJATOpa, CO3JALIero HewsMmeHHoe Hampsbkenne U =48 B.
Emkocts akkymyasropa = 3500 MA-4. Bo Bpemst paboThl, B X0/I€ KOTOPOH aKKyMYJIATOP IOJHOCTBIO PaspsiIuics
3a Bpemst 7 =0,54, y ABUTATEINS TIO/IEP)KUBAIACH TIOCTOSHHASI TEMIIEPATYpa 3a CYET BOSIHOTO OXJakaeHus. Boma
LUPKYIUPYET B CHCTEME OXJIAXKICHHS 1Mo TpyOkaM mocrtosiHHoro cedenns S =0,1 cm® co ckopocteio V =1m/c.
OHa TOCTYIIaeT B CHCTEMY OXJaXKIEHHs IBMIraTels W3 paauaropa ¢ temmeparypoi 25°C, a Bo3Bpamiaercs B
paauarop ¢ temreparypoit 28°C. Vnenbhas terioeMkocts Boiasl ¢ = 4200 Jx/(kr-°C), IWIOTHOCTH BOIBI CUUTATH
pasuoii p =1000 kr/M°. CUuTasi, 910 Bee MOTEPH CBSI3aHbI C BhIAEIAIOMMUMCS TerioM, Haityu KITJI aurarens.

Pemenne: Tok uepe3 o00MoOTKy jaBurarens | :ﬂ:7A. ITopToMy MOIIHOCTE 3aTpaT aKKymyJsiTopa
T
qu y
P =Ul =——=2336 Br. O6seM BOIbI, IpOTEKalOMUK 3a BpeMs At yepe3 TpyOy cedeHHeM S, paBeH
T

AV =SVAt (rne V- ckopocth TeueHusi Bojbl). [loaToMy pacxoa BoAbl € IUIOTHOCTBIO o PpaBeH

Am AV
—= ’DE = pSVv =0,01kr/c. YMHOXEHHE pacxo/ia BOJbI HA €€ YAEIbHYIO TEINIOEMKOCTh C U Pa3HOCTb

At
TEMIICPATYP AT =Ha BBIXOJIC€ W BXOAC€ B CHCTCMY OXJIAXKACHUA AAaCT MOIIHOCTH TCIJIOBBIX IIOTCPb

Pr =CpSVAT =126 Br. Ilone3Hass MOIIHOCTb paBHA Pa3HOCTU MOLIHOCTH 3aTpaT M MOILHOCTH TEIIOBBIX
P-P 1_ CoSVATT

noteps. 3Hauut, KI1/] npuratens n = = =0,625.
P qu
SVAT
Oreer: n=1->Y21T _ 6 505
3aganme 3:

Bonpoc: Koraa cBeTonnos HaXOIUTCS B «OTKPBITOMY» COCTOSIHUH, HANPSDKEHUE HA HEM MPAKTHYSCKH HE 3aBUCHT
OT mpoTeKaromiero Toka. [lycts ato HanpsbkeHue paBHo 8 B. KakoBa BennuMHA CHJBI TOKA, MPOTEKAIOIIETO Yepe3
CBETOJINO]I, €CJIM MOIIHOCTh M3lydaeMoro cBeta coctapisier 12 B1? KI1/] ceetoauona pasHo 75%.
OTBeT: MoIHOCTE, MOTpeOIIieMast CBETOAMO0M, paBHa 12BT:0,75 = 16 Bt. Cuia Toka 16BT:8B =2 A.
3agaya: llemp nwrTaHWs cBeroAMoAa coOOpaHa TO cXeMe, MOKa3aHHOW Ha

pUCYHKe. SIPKOCTH €ro CBEYEHHsi PETYJIMPYETCS ¢ MOMOIIBI peocrara. Ilpu —|—_L|
conporuBieHnn peoctara R; =40 OM MOMHOCTE H3JIyYEHHs CBETOAMOZAA Ro R

pagHa P, =4,2Brt, mpu R, =600m — P, =5,4Br. Kakoii Gyaer MOMHOCTH + &
W3JTyYeHHUs] CBETOMO/IA TIPH MAKCUMAIILHOM COTPOTUBJIEHMH PEOCTATA, PABHOM T_ —D'—
R; =120 OM? MosxkHo cunrats, uro KIIJI cBeToqmuona OQMHAKOB MIPH JIFOOOH

MOIIIHOCTH 1 HAIIPSAKCHUC HA HEM HC 3aBUCUT OT IIPOTCKAKOLICTO TOKA.
Pemenne: Tak kak CB€TOAMOA HU3JIy4acT, TO OH HAXOAUTCA B OTKPBLITOM COCTOSHUHN — HAIIPSKCHUE, CO3JaBaACMOC
HCTOYHHUKOM, Ooublire MMOPOroBOro HAMNPSXKCHUA CBETOAMOAA. Ha CBCTOAMUOAC MaAacT IMOCTOAHHOC HAIIPSIKCHUC

U
U, . Torzna no 3akoHy OMa TOK uepe3 peocTaT ¢ compotuBieHueM R pasen |z = ?0. C 1pyroii CTOPOHBI, TOK

U-U, U-U, 1
yepe3 pe3ucTop paseH | =R— . Tok uepe3 cerommon | =1, — I, mosromy | :R— -U, E Torna
0 0

0

1
MOIIHOCTh W3y4eHus ceroguoma P =nU, -U, E (B aroii popmyne n — KIIJI ceropuona).

HerpyaHo 3ameruTh, 4TO 3Ta (popMmyjia ONMUCHIBACT JUHEHHYIO 3aBUCMMOCTH MOIIHOCTH OT . 3ameTHB, 4TO

i—i=i=i—i,HOHI/lMaeM, aro Py — P, =P, — P,. 3nauut, P; =2P, — P, =6,6
40 60 120 60 120

Oteer: P; =2P, — P, =6,6Br.

T ol

3aganue 4:
Bonpoc: ®oTogatunk HampaBieH Ha JAMIIOYKY, M TPU PACCTOSHUU MEXAYy HUM W JIaMIiodkod B 50 cM TOK
(dhotomarunka paBeH 72 MA. IIpu KaKkOM pacCTOSHUU MEKIY (POTOIATUMKOM H JIAMIIOUKOM TOK (poTogaTunka OyaeT
paBeH 8§ MA? JlaMmoyka CBETUT OJIMHAKOBO BO BCEX HampaBlieHHAX. TOK (OTOAaTUMKA MPONOPIMOHAICH
MOIITHOCTH CBETA, MOMAaroIero Ha GoroaaTank. BiausiHueM cpespl (Bo3ayXa) Ha U3TYUYCHHE JIAMITHI PEHEOPEYb.



Otger: Ilnomans cdepsl NpomoprHoOHANbHA KBaJpaTy paauyca. DHEprusl H3JIyYeHHUs JIaMIOYKU
PaBHOMEPHO pacIpeessieTcsl 0 OKpY)KaloIiel ee cdepe, MOITOMY MOIIHOCTh CBETA, MOMAAIOIIEro Ha
¢oronaTunk, OOpaTHO MPONOPIMOHAIBHA KBaJApaTy pacCTOSHUS [0 Hee 10 (oTogaTyuka.

CnenosarensHo, I’ :1/7—82 -05M=15 m.

3amaua: Po6oT HaxoauTCs Ha muomaake B popme KBaapara co croponoit @ =10 M. B Tpex BepiuuHax KBajapara
PAacCIIONIOKEHBI JIAMITBI Pa3HBIX I[BETOB, a pOOOT CHaOXeH TpeMs (HOTOAATUYHMKAMH, 9 5

1
HACTPOCHHBIMH HA OTH XKe IBeTa (CM. PUCYHOK). JIaTYMKH HACTPOEHBI TakK, YTO MPH
HaxoKIeHuH pobora Ha paccrosuur a=10m or m00OW W3 JgaMO  TOK ®

COOTBETCTBYIOIIEro AaTynka paBeH |, =8MA. o ToKy Tpex AaTYMKOB B TEKyILIEM

MOJIOKEHUHU TIporpamMma podoTa ONpPeNeisieT €ro MOJI0KCHUE Ha I0JIC U HAIPaBJIICT
poboTa 10 KpaTyaiilieMy ImyTH B yrod moist A co ckopocteio V =0,8m/c. 3a kakoe

A 83

BpeMsi POOOT MOCTUTHET A W3 TOJOXEHHs, B KOTOPOM TOKH JaTYNKOB pPaBHBI
I, =10MA, |, =40MA 1 |5 =20MA?
Pemenne: Ksagpar paccTosHHS OT KaXIOW U3 JaMmm 10 poOoTra 0OpaTHO MPOTOPIHOHANEH TOKY

| |
COOTBETCTBYIOILIEIO JaT4yuKa, TO €CTb r12 = a2 —0, r22 = a2 0 " r32 = a2 —0. C JIPyrOM CTOPOHBI, 3TU
1 2 3

KBaJpaThl PAacCTOSHHUN MOXHO C IMOMOIIBI0 TeopeMbl [ludaropa BbIpazuTh y
lf

Yyepe3 JeKapTOBBI KOOpPAWHATHI poboTa oTHOcHTEeNnbHO yrima A. Ecmm ock X
HaIpaBUTh OT yIila A K TPeTbel JIaMIIOYKe, @ OCb Y — K IEpBOI, COBMECTHB

HA4aluo KOOPIMHAT C YIJIOM A, TO KBagpaT PacCTOSHHSA OT IEPBOW JIaMIIbl 10

po6ora 2 =x?+(@-y)’ =x?+y*+a’ - 2ay. AHAIOTHYHO !
|
r7=(a-x)?+(@-y)> =x?+y®+2a? —2a(x+y) u TaKKe !
rZ =(a—x)? +y?=x?+y? +a? — 2ax. M3 >Tux ypaBHeHHii BhIpaKaCM: : )\
0 ) b
2 2 2
nF-r,+a° a | I
x=-—2 _~ —“|14+-2_0|_8yn
2a 2 PR Pt
2 2 2
ry —r,+a° a I I
y=—"—2 _— 11+ 2_0%|-6m
2a 2 I, 1,

3naynt, poOOT HAXOAUTCS OT yriia A Ha PacCTOSHUH S = \/XZ + y2 =10 M. Bpemsi TOCTHKEHHSI ITOTO yriia

wiomanku t = s =125c.
\Y

OtBer: 3a Bpemst t=125c.



