ONMMNUALA WWKO/IbHUKOB «MOKOPU BOPOEbEBbI TOPbI!» no ®U3UKE
3AK/TIIOYUTE/IbHbIN (PUHA/IbHDBIN) 3TAN 2016 roaa

BUNET Ne 05 (MOLUKAP-O/A, 10-11 knaccbl): BO3MOXKHbIE peLleHus.

3ananue 1:
Bonpoc: MaccuBHas 1eno4yka M3 MEJIKMX IJIQJAKUX KOJEYeK IIOJABEIIEHAa 3a JBa KOHLA K
TOPU30HTAILHOMY MOTOJIKY B OJJHOPOJHOM IOJIE TSDKECTU. B KakuX TOUKax cujia HaTsDKEHUsS HENOYKU
B COCTOSIHUM TTOKOSI MaKCUMaJIbHA 1 MUHUMaJIbHa? OTBET 000CHOBATD.
3anava: HamoaHeHHBIN TenreM BO3MYIIHBIN IMApUK MOYTH HMJIeadbHON chepruyueckoit GopMbl, eciu
€ro OTHYCTUTHh B OE3BETPEHHYIO MOrojay, OyIeT MOJHUMATBCA BBEPX CO CKOPOCTHIO, MOCTEIEHHO
nocturatomiedt Benuunnbl V =3 M/c. Eciu npuBs3ate K HEMy KyCOK TOHKOM T'MOKON HEpacTsKUMOMN
OJTHOPOJHON BEPEBKH, TO IMIAPUK CMOXET IOAHUMATHCA BBEpX,
eciy JunHA Kycka He npesbimaet | =50 cm. K mapuky npussizanm
KYCOK Tako k€ BepeBKHM JIMHOW L =15M u paccrenmyin HUKHUK

KOHEI[ BEPEBKM Ha TOPU30HTANIbHOI moBepxHocTU. KoaddunueHt
TpEeHUs MEXIy BepeBKoWl u moBepxHocThio 4 =0,5. C kakoit

CKOPOCTBIO OyJIeT B yCTaHOBUBIIEMCS PEKMME JIBUTaThCs MIAPUK C MPUKPEIJICHHONW BEPEBKOW NpHU
BETpe, IYIOIIEM BJOJIb TOBEPXHOCTH CO CKOpocThio U=25wm/c? Ha kakoii BeicoTe h Han

MOBEPXHOCThIO OyAeT ABUTaThCs BEpXHHUM KoHel BepeBku? Bo3ieiicTBueM BeTpa Ha BEPEBKY
npenedpeub. Cuita COpoTUBIICHUS BO3yXa, IEHCTBYIOIIAs Ha MIap, MPOIMOPLIHUOHATIBHA KBAaPaTy €ro
CKOPOCTH OTHOCUTEJIHHO BO3AyXa.

OrtBer Ha Bonpoc: B cocTosiHUM IOKOSI CyMMa CUJI, JEHCTBYIOIUX Ha JII0OOM Y4acTOK LEHNOYKH,
paBHa Hym0. BbpienuM HeOOJBIIOW €€ ydyacTOK, Ha KOTOPBIM
JNEUCTBYIOT CWia TSDKECTHM M JBE CWbl HaTshkeHusa. Kak BuIHO,
TOPU30HTAJIBHBIE COCTABJIAIOLIME CUJI HATSDKEHUS! JTOJKHBI OBITh T2
paBHBI, a BEPTUKAJbHAS COCTABIISAIONIAS CHUJIBl HATSDKEHUS T, Yy Ty

mg
BEPXHEro KOHIIA y4YacTKa JIOJDKHA OBITh OOJIbIIE BEPTUKAIBHOU

COCTaBJISIIOIIIGf/'I CHJIbI HATAXKCHUA Tl Y HHXXHCTO KOHIAa Ha BCC 3TOr0 y4dacCTkKa. CJIGI[OBaTeJH)HO,
T2 >T1 — CWJIa HATSAXKCHUSA PAaCTCT «CHHU3Y BBCPX). 3Ha‘II/IT, CuJia HAaTsDKCHUA MaKCUMaJIbHa B TOYKax

ImoaBeCa U MUHUMAJIbHA B HI/I)I(Heﬁ TOYKE LICIIOYKU.
MakcuMajbLHasg OLeHKAa: 5 0aJ1710B.

Pemenne 3agaun: [lycts F — noxbemHas cuna mapa, paBHast pa3HOCTH cil ApXuMe/ia M Beca 1apa.
Toraa Bec Kycka BepeBKH JUIMHOH | B TOUHOCTH ypaBHOBEUIMBACT 3Ty CHITY. 3HAUWT, eciau M — Macca

|
KycKa BepeBkM anuHou L, to F = L mg . [IpenenbHas ckopocTh noabeMa mapuka V COOTBETCTBYET

CUTyalluu, KoOrjga TIIOAbEMHAsA CHJIa YPAaBHOBCHINBACTCS cuion COIIPOTHUBJICHUA  BO3JyXa:

mgl
F= L mg =F. =4V 2= f= % . Tenepp paccMOTpUM YCTaHOBHBILIEECS JIBM)KEHUE IIApPHKa C

L

BEPEBKOM,  cKomp3simieil mo  moBepxHoctu. Cymma  cui, —

= _
JNEUCTBYIOIMX HA IIAPUK M BEPEBKY, paBHA HYJIO, IO3TOMY CHJa

_
y | N

HOpMaJIbHOW peakiuu moBepxHoctd N =mg - F =mg 1_E , a A B
cuna tpenus Fp, =Fc = (U - V)2, rie V — HeKkoMast CKOpOCTb. Fmp I mg

Ecmu  v>0 wu  BepeBka CKOJB3UT 1O  mosepxHoctw, T1o Fo o =u4N, wu nosromy

pu— V)2 = ,umg(l— le C yderom BeIpaxenus ansi f Haxomum: V=U-V ,u[TL —1] . Ho B Hamiem

L y
cryqae U<V ,u(l——lj =3wm/c. CrnenoBaTenbHO, TPU YKa3aHHOM BETpE IIMApHK C BEPEBKOM



aBuratbest He Oynyr, u Fp, = pu’ < 4N . Ecim Teneps HAmHMcaTh yCIOBHE PABHOBECHS TOTBKO TS
y4JacTKa BEpEeBKH, JIS)KaIlel Ha 3eMJIe, TO MO>KHO HalWTH CUJTy HATSXKCHHUS BEPEBKH B TOUKe A (Hayalo
| u?
y4acTKa BEPEBKH, «BHCAILIEro» Hax 3emieit): T, =F,, =mg E\? Cuna HaTsHKeHUS BEPEBKU B
2 I u’
Touke B (Touka npukpemneHus K mapuky) Ig=+F°+FS =mg L 1+ \7 . Kpome toro, wu3

YCIIOBUSI PABHOBECHSI BUCSIIIETO HAJl 3¢MJICH ydacTKa BEPEBKH SICHO, YTO JUTHHA 3TOTO y4acTKa paBHa
| . Vccriemyem M3MeHEHNE CHITBI HATSDKEHUS HA BUCAIIEM y4acTKe BEpeBKH. JJist 3TOro paccMoTpum

paBHOBECHE Majoro »JJeMeHTa BepeBkd jammHou dl,
HAKJIOHCHHOTO IOJ[ YIJIOM () K TOPHU30HTY, B MPOCKIIUSIX

Ha F'OPU3OHTAJIbBHYIO U BEPTUKAJIIBHYIO OCH Xu y .
(T +dT)(cose —sin pdgp) —Tcosp =0

(T +dT)(sin ¢ + cospdp) —Tsin g — mgd—LI =0

[Tocne cokparieHus NoJOOHBIX U TPeHeOPEKEHH KBaIpaTaMH MaJIbIX BEIHMYUH:
dTcosp-Tsinpdp =0 mg . . mg

dl } = dT =—dlsin p=—dy.

- L L

L

CymMmupysh Majble MpHUpalleHuss NpaBod M JIEBOM 4YacTW 3TOrO pPABEHCTBa, Haijlem, 4To

dTsinp+T cosede =mg

Tg —Tpo =—mg. B pe3ynbrare nonydyaem, uro h=|1

L

ut U’

OTBET: npu 3aaHHOM BETpE MIAPHK C BEPEBKOM aABUTAThCs He OyayT, h=1| |1+ — VE ~ 26 cM.

MaxkcumaiabHada ounenka: 20 0aJ1y10B.

3amanmne 2:
Bonpoc: Yemy paBHa pa3HOCTh TEIUIOEMKOCTEH OJHOTO MOJISI MJI€AIBHOIO ra3a B M300apHOM M
n30X0opHOM mporieccax? OTBeT 000CHOBATS.
3agauya: IlocTosiHHOE KOJMYECTBO HJEAIBHOIO ra3a ydacTBYET B
IpolLecce, 1uarpaMMa KOTOporo Iokas3aHa Ha PUCyHKE B KOOpJAUHAaTax
naBieHue-o0beM. M3BecTHO, 4TO mpu HM300apHOM HarpeBaHUU Tra3
MOJTy4aeT KOJMYECTBO TEIIOTh, paBHoe Q=75k/lx, a B Xonue

M30XOpPHOTO HAarpeBaHUs TEMIIepaTypa raza yBeIMYHWBaeTcs B N =2
paza. Haiimute pabGoTy ra3za mpu annabaTHYECKOM PACIIUPEHUHU.
JInHuu, nokazaHHbIE IYHKTUPOM — IIPsIMasi, MPOXOASAIIAsl Yepe3 Hadauo KOOPAUHAT, U U30TepMa.

V<

OrtBer Ha Bonpoc: B u3oxopHOM mpouecce paboTa HE COBEPILAETCS, TOITOMY MOJBOJUMOE K raszy
TEIVIO pacXoAyeTcsl TOJbKO Ha M3MEHEHHE €ro BHYTPEHHEH 3Hepruu, KoTopas JUisl OJHOTO MO
UJICAIBHOTO Ta3a 3aBUCUT TOJBKO OT Temmeparypsl, nosromy Q, =AU =c,AT. B uzobapHom

IpolLecce Ipy TOM )K€ U3MEHEHUHU TeMIeparyp ras copepuaeT pabory A= pAV = RAT , kak cienyet
u3 ypaBHeHus Menneneesa-Knanenipona. 3nauut, Q, =C,AT =¢, AT + RAT =c, —¢, =R. Urax,

Pa3HOCTh TEIJIOEMKOCTEH OJHOTO MOJS HACATBHOTO ra3a B HM300apHOM M HM30XOPHOM Ipolieccax
paBHa YHUBEpCAJIbHOM ra30BOil MOCTOSIHHOM /17151 J1I000T0 M1eaIbHOro rasa.
MakcumajibHas OlleHKAa: S 6aJ1JI0B.

Pemenne 3agaun: 3aHymMepyeM TOYKM Ha JUarpaMMme Tak, Kak II0Ka3aHO Ha pucyHke. Ilpu



anunabatudeckoM pacmmpeHnun Q. = A, +AU,, =0= A, =-AU,,. U3

P 3
JAUarpaMMel BUJIHO, 4TO T,-T,=—T,-T,), CIIeIOBATENbHO '
_ _ . ¥,
Ay, =AU, =ve, (T; =T,). C npyroii cTOpOHBI, TEMIOTA, MOJYYEHHAs Ta30M 1 4
npu u3obapHoM HarpeBanuu Q=Q,, =v(c, +R)(T, —T;) . C yuerom roro, -V
Vi _ Ps T, _Ts
4yTo JuHHA 1-3 HpPOXOAUT Yepe3 Hayalo KOOPAMHAT, —- =—=, U MO3TOMYy ——=—==N. 3HA4HUT,
R 1 2
Cy . y
Ay =veyn(T, -T;)=n——Q. Ecmu BBectu o0O3HaueHuWe | — YUCIO CcCTeneHedl CcBOOOIBI
Cv

MoJiekyibl Ta3a (1=3,56 mud 0HOATOMHOTO, JIByXaTOMHOTO M MHOTOATOMHOI'O HCAbHOTO Ta3a
i i

COOTBETCTBEHHO), TO Cy :E R, u torna Ay = an , To ecTb Ag, =90 kJI U1 0JJHOATOMHOTIO
I +

upeanbHoro rasa, Ay ~1071k/x ana aByxaTromHOro uaeansHoro rasa, Ag, =112,5x/lx s
MHOT'0aTOMHOT'O UI€JILHOTO Ta3a.
90k [y 0JHOATOMHOI'O raza

i
OTBET: Ay =n——Q =4 107 1x/lx 1 AByXaTOMHOIrorasa
112 5kJI>)x 1711 MHOTOaTOMHOTOT'a3a
MakcumaiabHas ounenka: 20 6aj10B.

3aganue 3:

Bomnpoc: Kaxoit Oymer pa3HOCTh MNOTEHIIMAIOB MEXAYy OOKIAJAKaMHU IUIOCKOTO KOHJEHcaTopa
emMKocThio C, Ha 0/IHY 0OKJIa/IKy KOTOPOTO HaHECEH 3aps + (, a Ha Ipyryro — 3apsia + 3q ?

3agaua: B miockuii BO3AyIIHBINH KOHAEHCATOp eMKOCTH C IIOTHO BCTAaBHJIM JIBE IPOBOJISIIHE
IUTACTUHBI OJJMHAKOBOW TOJIILUHBL. Y IEIbHOE COIIPOTUBIIEHUE MaTepUalla OJHOU IUIACTHHBI PABHO P,
a gpyroi — p,. Ha oOkimanku KOHJeHcaTropa MOJAlU IOCTOSIHHOe HampsbkeHue U («wiroc»

HUCTOYHUKA COEIMHEH C OOKIagKoOH, C KOTOpOM KOHTakTupyeT mactuHa 1). Haiitu 3apsna,
HaKOIMBIIHMICS HA TPAHUILIE pa3/iena IUIACTUH MPH MOCTOSSHHOM TOKE.

OrBer Ha Bompoc: IlockonbKy [ 3JIEKTPOCTATUYECKOrO TOJIA CHPABEIJIMB  IPHUHIUI
CYNMEpIIO3UIINKN, PA3HOCTh TOTCHIIMAIOB €CTh JIMHEHHas  (QyHKIUS  3apsioB  TUIACTHUH
U(q,,q9,)=aq, +bqg,. Ecimm nobGaButh Kk d3TOMy JBa TpeOOBaHHMSA: W3MEHEHHE 3HAaKa MpH

9y

«nepenymepanum» mwiactud (U(Q,,09,)=-U(q,,q,)) u onpenenenne emxocru (U (q,—q) = ) TO
sTa (yHKIUs Jerko ycranasinusaerca: U(Q,,q,) = % =U@Bq,q)= % :

MakcuMajJbLHasg OLeHKAa: 5 0aJ1710B.

Pemenne 3apaun: Ilocne BCTaBKM IJIACTHH KOHAEHCATOP MpEBpallaeTcs B Mapy MOCIEI0BATEIbHO

d

COEIMHEHHBIX PE3UCTOPOB C CONPOTUBIEHUAMU R, = p, 25 (S - ruromans ceyenus riactud, d -

Rl U: pl U "

paccrosHue MexIy HumH). HampsbkeHue Ha KaxaoM U3 pe3ucropoB U, =
R, +R, Pt P,

AHAJIOTUYHO U2 =LU . 3HaLH/IT, HaIPsSPKCHHOCTU JJICKTPHUYCCKOI'O II0JIA, CO3JAr0IMIUeC TOK B
Pt P,
2U 2 U 2 U
KOKIOH u3 miacTud E, =—+ = S W E, =—%P2 X 3y nom CO3JAI0TCS 3apsaMu
d pLt+p, d pit+p, d

O6KJ'Ia)IOK " 3apgaaMu IrpaHrulbl pasacia, a UX pasHOCTb CBA3aHa C HOBerHOCTHOfI IIJIOTHOCTBIO



zz(pz_pl)gzz

3apsfa Ha rpaHune pasgenakE, —E; ¥ TIOPTOMY 3apsii TpaHUIIBI pazfelna

ptp, d g
— oS = oS 2(p, _pl)u _ 2(p, = p1) CcU .
d p+p, P1T P,
Ortser: q=MCU.
P+ P

MakcumaiabHas ouenka: 20 0aj1oB.

3ananue 4:
Bomnpoc: Urto HYXHO cHaenarb Jis TOro, YTOOBI TIOMEPEYHOE YBEIMUCHUE IEPEBEPHYTOTO
M300pakeHUs TUIAMEHHM CBEYH, HAOJII0IaeMOTO Yepe3 COOMPAOIIYI0 TOHKYIO JIMH3Y, YMEHBIIUIOCH —
MPUABHHYTH JIMH3Y K CBEYE UM OTOJBUHYTH OT Hee? OTBET OOBICHUTD.
3apava: HeOonpmiolk mnpeaMeT NepeMemiarT BIOJb TJIABHOM OCH TOHKOW JuH3BL. Korga o
pAcCIIoJIOKEH B TOUKE A, TO JIMH3a JaeT NMpsMOe U300paXkeHHe ¢ MOoNepeyHbIM yBennueHueM |I; =2,

a TIpH pacloIOKeHUH B Touke B — mepeBepHyToe nzobpaxenue ¢ |1, |=3. UeMy paBHO yBenudeHue

|5 |, ecin npeamet moMecTuth B Touke C, Haxosmeics mocepeinHe Mexk 1y Toukamu A u B?

OtBer Ha Bompoc: Ilycte @ — paccTosHME OT IUIAMEHH JO0 JMH3BI, a D— OT JHMH3BI 0 €ro
1 1 1

n3zobpaxkenus. Tornma, cormacHo (GopMyse JIMH3BI —+B=E (rne F — ¢oxycHoe paccrosiHuE),
a

aF b F
otkyna b =——. Ilonepeunoe yBenuuenne u3odpaxenus [ =——= (31ech OHO OIpeeNIeHO
a-F a F-a
TakK, YTO SBJISETCS MOJOKUTEIBHBIM JUISl TIPSMBIX U300paKEHHI U OTPUIATEIBHBIM Il O0OPaTHBIX).

. F

Jlnst cobuparoiiei uH3bl ero Moayinb |I'|= ﬁ YBEITUYMBACTCS NP MPUOIMKEHUHN TIpeIMeTa K
—a

ommxHemy (okycy ynmH3bL [lepeBepHyTOE HM300paskeHHe HaOromaercs mpu a > F , moatomy mis

yMeHblleHus || Hy)KHO OTOABHHYTH JIMH3Y OT CBEYH.

MaxkcuMajbHad olleHKa: 5 0aioB.

Pemtenne 3agaun: OTMeTuM, 4TO JIMH3a SBJISIETCS COOMpAIOLIEH, MpUYeM TOYKa A HAXOTUTCA OT
JMH3Bl HA PACCTOSIHUU a,, KOTOpPOE€ MeHbIIe (OKYCHOIO PaccTOsHUE JNUH3bl F, a Touka B — Ha

paccrosHUU ag > F . VYBenuueHue u3o0paxeHus, ONpeIelIEeHHOE KaK B OTBETE Ha BOIPOC — C Y4ETOM

r-1
3HaKa, paBHO [ = . CrnenoBarenbHo, a=TF. [TosTomy mist Touek A u B momywaewm:

F-a
-1 I, [+1
rLEn= aA=%F, I, =—|T, [=ag =%F. Tak xak Touka C HaxOJUTCA MOCEPEIHHE
1 2
a, t+a =T
Mexay AuB, 1o ac =—2—2 =F 1+M].Tax kak 1o ycnosuto |1 [<|T5, |, 10 ac <F, u
2 2113 [T |

F_2I0IG]_,

uzo0paxkenue juist Touku C npsmoe. 3uaunr, |y |=1; = =
F-ac |I|-|T}]

2|1, || T
OTBET: |T; |=M=12
|15 [ =17 |

MakcumaiabHas ouenka: 20 0aJj10B.

NTOI'O MAKCUMAJIBHASA OLLIEHKA 3A PABOTY: 100 6an10B.



