Bceepoccuiickast o1MMnuaga MKOJILHUKOB 0 pU3HKe
MyHUIMNAJBbHBINA 3TAN
10 knacc
Bo3mosxHbIe perieHus 3a1ay4
3amava 1. BoJieii001bHbBIH MY
[lycte L — paccrossune ot Bacu nmo crensl. HampaBum ock OX mo ropusoHTamu OT
BoJsieiibonucTa K creHe, a ocb OY BepTHKaJIbHO BBEpX (HAYaJIO KOOPIMHAT COBMECTHUM C
TOuKOM Opocanus mMaya). [Tycts Bacst Opocaer Msi4 ¢ HEKOTOPOH CKOPOCTHIO U MO YIJIOM O K

TOPU30HTY.
[Tpoekius CKOPOCTH Ms9a Ha TOPU30HTATBHYIO OCh JI0 yAapa paBHA
u Cosa,
nocie yaapa
—(u cosa)/2.
Bpewms nonéra Msua 10 yaapa o CTeHY paBHO
4= - =t, (1)
ucoso
nocJie yuapa
=2t o
ucoso
B momenT 6pocka koopaunata ms4a Y(0) = 0, Toraa B MOMEHT yAapa O CTeHY
gt’

y(tl):usina-t—T. (3)

BepTI/IKaJILHa}I IMPOCKIHUA CKOPOCTHU MAYaA IICPCH YAapOM:
u,=usine—gt, (4)

cpasy mmocJie yjapa:
1 1, .
u, :Euy :E(usm a—gt). (5
[Toce ynapa Msi4 JOJDKEH BEPHYTHCS B TY K€ TOUKy. [loaTomy
. gt? 1, . g(2t)?
usine -t —7+E(usm o —gt)(2t) — 5 =0.

(6)

N3 3TOT0 YpaBHEHUSI HAXOUM:
7
u=—- gt :Z. - gL , (7)
4 sina 4 usinacosa

OTKYy/la

_2u”sin 2a
= 70 ,
MakcuManbHO BO3MOXKHOE 3HaueHue sin2a paBHO 1 u gocturaercs npu o = m/4. [loaromy

MaKCHMAaJIbHOE€ PAcCTOSIHUE OT BOJICMOOJMCTa 7O CTEHBI, NPU KOTOPOM OH CMOXET
OCYIIIECTBUTD 3ayMaHHbIN OPOCOK, paBHO

L 8)

2u?

Kpumepuu ouenueanusn pewenus:
Haiineno Bpems nBmkenus Mstda 1o yaapa (1) — 1 6am.

Haiineno Bpems aBrskeHus Mstya rociie yaapa (2) — 1 6am.
3anucaHo BBIpKEHHE JJIs1 KOOPIUHATHI MA4a B MOMEHT yaapa (3) — 1 Gast.



3anucaHbl BIpaXKEHUS U1 CKOpocTel (4 u 5) — 2 Gayia.

3anucaHo yCJIOBHE BO3BpaTa Msdya B UCXOJIHYIO TOUKY (6) — 2 Garmna.

W3 ycrnoBus Bo3BpaTa B HAYaIbHYIO TOUYKY paccTosiHue L BeipaskeHo uepes U u a (8) — 2 Gaura.
Haiineno makcumanbHOe paccTosTHUE Lmax — 1 Gam.

3agaua 2. [losér mapuka
1) ITo 3aK0HY COXpaHEHUs YHEPTUU:

o -
mv; MV o

mgH + =mgH + 5

rae M — Macca IapuKa, Ve — TOPU30HTAIbHAS COCTABIIAONIAs CKOPOCTHU IIAPUKA B BEpXHEN
TOUYKE TPACKTOPHUH MOCHE yaapa o0 MoJ.

2) U3 310it hopMyItbl ciemyeT, 9To Vo = Vrgp. T.€. Hy’)KHO HAWTH Vrop.

3) Yurém, YTO TMOCIE TOro, Kak IapUK COCKOJIB3HET C HAKJIOHHOW IIOCKOCTH,
TOPU30HTAIbHASL COCTABIISIONIASl €0 CKOPOCTU He n3MeHseTcsi. CKOpOCTh V B MOMEHT OTPhIBA
OT IUIOCKOCTH HalJeM, CHOBA IPUMEHUB 3aKOH COXPAHEHUS SHEPTUU:

mvi mv*

=mgh+——,
, eI

mgH +

OTKyJa

V= 2(H—h)+V¢ .
4) Y4uThIBas, 4TO
Viop =V COSQL,
OJy4YaeM ypaBHCHHE

V= \/2g[H —h)+V; cosc.
5) OkoHYATEIBHO
Vv, =ctga./2g(H —h) =30 m/c.
Kpumepuu oyenusanusn peutenusn:
[lepBbIit MyHKT pemieHust (3aKOH COXPaHEHUS SHEPTHH JUI1 HA4YJIbHOW W KOHEYHOH Touek) — 2 Gasuia.
Bropoii myHKT pemenus (BBIBOI 0 TOM, 9TO Vo = Viop) — 2 Oasma.
Tpetuil myHKT pemieHus! (3aKOH COXpPaHEHUS SHEPruu Jisi BEpXHEH M HIDKHEH TOYeK HaKJIOHHOU
TUIOCKOCTH) — 2 Oaria.
Tpetuit nyHKT penieHus (CKOpocTh OTpbIBa) — 1 Gai.
YeTBepThIil MYHKT pelieHus (BoipakeHue s Vo) — 2 Oaia.
[TaTBIi MyHKT pemeHus (YMciaoBoi oTBeT) — 1 Gam.
3anava 3. /IBa kajjopuMeTpa U TEPMOMETP
1) Tak kak atmoc(epHOE JaBJICHHE — HOPMAaJbHOE, TO TEMIICpaTypa KHUIICHUS BOJIbI
tKI/IH = 100°C.
2) Tak kak TEPMOMETpP MOKA3bIBACT MEHBINYIO TeMmepatypy tr = 99,7°C, Hy)KHO YYHTHIBAThH
€ro cOOCTBEHHYIO TETTIOeMKOCTh Co.
3) [ToaToMy ypaBHEHHE TEIUIOBOIO OajlaHca I OMYCKaHHS TePMOMETpa B KHIIAILIYIO BOJY
Maccoi 2m faer:
Co(t,—t,)=c2m(r,, —1,)
rae Co — TETI0EMKOCTh TEPMOMETPA, C — yAeIbHAS TETUIOEMKOCTh BOJIBI.
4) OTcro/1a HaXOIUM TEIIOEMKOCTh TEPMOMETA:
2me(t,, —t,)

C, =
IL,=1, (1)



5) ITocne 3TOrO0 TEpMOMETp C TemrepaTypoil f, omyckalT B CcTakaH BOJbI Maccoi M ¢
TeMrepaTypoil to. YpaBHeHUE TEIIOBOTO OajlaHca JIaeT:

CG{IE _r.‘.') = C??I(Ix _rﬂ')
rje t, — Temreparypa BoAbl B IEPBOM CTaKaHE MOCJIC YCTAHOBJICHHUS paBHOBECHS (KOTOPYIO U

MOKaXKET TEPMOMETD ).
;- C,t, +cmt,

cm+ Cﬁ (2)

;= 'tn(fz _r0)+232 {Ik'l!" _12) =21,0°C
""2 _In + 2{'(5:"" _'{3}

6) Haxons otcrona temmeparypy ty:

7) Noxacrasmsis Co u3 popmysst (1) B (2), momydanm:
Kpumepuu oyenusanusn peutenus:
[MepBeIit myHKT penieHus (TeMneparypa KurneHust Bosl tyn = 100°C) — 1 6am.
Bropoii myHKT pereHus (yueT TEIIoeMKOCTH TepMoMeTpa) — 2 Oauia.
Tperuit myHKT pemeHus (ypaBHEHHE TEIUIOBOTO OajlaHca Ui OIyCKAaHHS TEPMOMETPA B KHIIALIYIO
BO/Yy) — 2 Oaa.
YeTBepThIil MyHKT penieHus (BbIpaKeHHE JUTS TEIFIOEMKOCTH TepMoMeTpa) — 1 Gai.
[IaThIi MyHKT perieHus (ypaBHEHHE TEIIOBOTO OaxaHca Jiisl BTOPOTo ciydas) — 2 6asia.
lecroii myHKT perieHust (BbIpaXeHUE I TeMIeparypsl i) — 1 6am.
[TosydeH nmpaBWIIbHBIN OTBET, OIIpe/ieeHa HCKoMas Temneparypa — 1 Oan.
3anaya 4. BoabT™merp
1) Tak kak CONMpPOTHUBIICHUE BOJIBTMETPA OECKOHEYHO BEJIMKO, TOK Yepe3 HEro He HICT U MPH
BBIYHUCJIICHUH TOKOB BOJIbBTMCTP MO’KHO HC YUYUTBLIBATD.

2) Haiinem cHauvaia Tok |, Tekymmii gepe3 0atapero. OOIee COMPOTURIICHUE [IEMTH PABHO:

(r+1)R-2R ( 2;r+2) R(3z+5)
Ry=R+ = 1+ =
0 (r+1)R+2R T +3 T+ 3
[ E_ € (z+3)
3) Jls1st ToKa mostydaem: Ro  R(3zx+5)
4) O6o3naunM uepe3 |1 u |, Toku, Texymue B BeTBsix ABC u ADC. B y3ne A umeem:
L+L=1
[IpupaBHMBas HanpspKEHUsE Mexky ToukaMu A 1 C, mosryyaeMm:
Lz +1
L{z+1)R=6L-2R — Ig:¥

N3 nosiy4eHHbIX YpaBHEHUN HaxoauM Toku |1 u |

ILi(r+1) _2r 2¢e _ g(x+1)

he—=—=1 = L= =%G:55 2~ Rese5)
5) TermoBast MOIIIHOCTb, BBIJCIISIONIASACS HAa COMPOTHURICHUH XR, paBHa
-2
P=IgR— — 257

R(3z+5)2
[IpeoOpazyem 3TO BBIpaKEHUE:



2 3x45-1

_ 4 ( 1 5 )
T 3R (3z+5)2 3R\37z+5 (32+5)
1
y —
BBeeM HOBYIO MIEPEMEHHYIO: 3x+5

MOHIHOCTB MpCaACTaBIACTCA KBAAPATHBIM TPCXYJICHOM OTHOCHTCIIBHO 3TOM HCpCMCHHOﬁI

4£2
P=cp-(y=5y")

[T
o

P

]

MakcumyM MolHOCTH gocturaetcs rpu Y = 1/10. HalineM cooTBeTCTBYyIOIIIEE 3HAUCHUE X:

1 —1 - 3r+5=10 — —5
3z+5 10 GETY= =3

[ de
Iy = . 2=

6) Beraucium toku |1 u |, ipu 3 TOM 3HAUEHUH X: SR I5R

7) OKOHYATEIBHO JIJIsl HANIPSDKEHHSI HA BOJIbTMETpE moirydaem: Uy = (I2— 11)R = 0.53 B.

Kpumepuu ouenueanus pewienus:
[lepBsIii MyHKT perieHust (TOK 4epe3 BOJIbTMETP OTCYTCTBYeT) — 1 Ga.

Bropoii myHKT perieHus (o0miee conpoTuBiIeHUe enu) — 1 6am.
Tpetuit nyHKT pemienus (00mumii Tok B 1enu) — 1 6am.
YeTBepThlid MYHKT penieHus (MoaydeHbl BeipakeHust s |y u |2) — 2 Gamna.
[IsIThIM YHKT penieHus (HanucaHo BhIpaKeHHE JIJIsi MOIIIHOCTH, OMPEIe/ICHO 3HaYeHue X) — 3 Gasia.
lecroit myHKT perienus (onpeaenens Toku |y u I2) — 1 Gas.
CenpMoil MyHKT penieHus (HaliJIeHO MCKOMOE HalpsbKeHUeE Ha BOJIbTMeETpe) — 1 Gai.

3amava S. JIlunza
1) ITycte f — paccrostare OoT TMH3HI 10 dKpaHa. [Ipu nepemenieHnu JIMH3BI ATO PACCTOSTHUE HE
MCHACTCA. CJ'ICI[OBaTeJ'IBHO, PaACCTOAHNC OT MCTOYHHKA CBCTA A0 JIMH3BI TOXC HE JOJIZKHO
MCHATBCA, MHAYC Ha 3KPAHC HC IIOJIYUHUTCS €TI0 4ETKOE I/I306pa)KCHI/Ie. 3Ha‘II/IT, HCTOYHUK
HY>KHO TIEPEMECTUTh MEPIEHANKYISIPHO ONTUYECKON OCHU B Ty K€ CTOPOHY TaK, YTOOBI JIyH,
WIYIINAN Yepe3 ONTHYCCKUI IEHTP JIMH3BI MTOMaIal B TY JK€ TOYKY Ha 3KpaHe (CM. puc.).

2) U3 momo6us TpeyroasHUKOB MOMyduM: A L
l + l = l .
3) 3anumem GopMyIry, TOHKOW JIMH3HI: d | F
dh
L=—=75cM

4) Pemasi cucteMy U3 IByX YPaBHCHUH, OTYYHUM, YTO:

Kpumepuu ouernueanus peuwienun:
[epBbIit MyHKT pemieHus — 2 6aa.

CnenaH cxeMaTHYHBIA PUCYHOK — 2 Oasa.

Bropoii nyHKT pemienus (mogo0ue TpeyrojibHUKOB) — 2 Oasia.

Tperuit nyHKT pemienus (popmyia TOHKON JIMH3bI) — 2 Oana.

UeTBepThlii MyHKT pelieHus (pelieHne CUCTEMbl YpaBHEHUI, OTBET) — 2 Oasuia.



