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. Benocumnen, MOTOIMKII U aBTOMOOWIIb CTAPTOBAIM OJTHOBPEMEHHO B OJIHOM TOYKE KPYTOBOM TPacchl U
nocxajiu B OAHOM HaIIPpaBJICHUU. 3aKoHYMIN ABWKCHUC OHU B TOT MOMCHT, KOI'Jia BIICPBBIC ITOCJIC CTap-
Ta OMSTh OKA3AJIMCh B OJIHOM U TOM K€ MECTE TPACCHI. 3a 3TO BpeMsi aBTOMOOMIIb 0O0OTHAJI BEJIOCUTIC -
cta 15 pa3. Ckoyibko Bcero ObIIIO OOTOHOB 3a 3TO BpeMs, €CIIM MOTOITUKI MEJICHHEEe aBTOMOOWIIS, HO
ObIcTpee Benmocunena’?

. 'aBpuia mpomén ¢ mocToSHHON CKOPOCTBIO BJIOJb BCEH IPaHUIIbI ITapKa, MMEIOIIETro (hOpMy HEBBIITYK-
noro BocbmuyroiabHuka ABCDEFGH, 3a 34 munytel. OH cTapToBai B Touke A, 3aTeM MOCIe0BaTelb-
HO miporren yepes Touku B, C, D, E, F, G, H u Bepuycs B Touky A. IIpu sTom B Toukax B, C, F, G, H
oH nenain nmoBopoT Ha 90° HampaBo, a B Toukax D u E — moBopot Ha 90° HaneBo. 3a kakoe Bpemsi OH
npomén ctopony AB, ecniu Ha yyactok EF on 3aTpatun 5 muHyT, a Ha yuyactok HA — 8 Mmunyt?

. Jleranp cOCTOUT U3 IBYX, OIMHAKOBBIX 110 Macce yactel. [1noTHoCcTh 01HOM YacTu paBHa 2/3 MIOTHOCTH
npyroii. I'madupa B3BecHIa JeTanb, pa3jeiuua Maccy Ha 0O0BEM M TONydHia pe3ymbraT 486 kr/me.
MO>KHO 1M HaWTH IUIOTHOCTH 00eux 4vacTed aeranu? Ecin MOXHO, HaHOUTE MX, €CJIM HENb3sI — 000C-
HYUTE HEBO3MOXHOCTb.

. TaBpwuuie 171st mpoBeIeHHsI SKCIIEPUMEHTa HYKHO Harpetb V = 1,25 11 )KUIKOCTH C yASNbHOMH TeII0EMKO-
cteio ¢ = 1000 I/ (kr - K) mo temmneparypsl t B npomexyTtke or 80°C no 90°C . IINOTHOCTD KUAKO-
ctu p = 0,8 r/cm3. Cmosxer i TaBpuna onpenenuTs TeMIEpaTypy HarpeTol KUIKOCTH ¢ TOUHOCTBIO
1o 0,5°C, ecnu mpu naboparopHoii Temneparype t, = 20°C oH Oyner UCIOIB30BaTh TEPMOMETP, Tell-

J0eMKOCTh KoToporo paBHa C = 10 JIx/kr?

. benplif MenBenpb BhIIIEN U3 TOUKH A, IpoIIEN 3 KM Ha ceBep, MOTOM 3 KM Ha BOCTOK, ITOTOM 3 KM Ha OT
W OKa3zajcsi cHoBa B Touke A. Jlpyroii Oenblii MeBeIb BBIMIEN U3 TOYKH b, Tpomén 5 KM Ha ceBep, To-
TOM 5 KM Ha 3aI1aji, I0TOM 5 KM Ha 10T ¥ OKa3aJICs CHOBA B TOUKE b.

Haiigute MakcMMalIbHO BO3MOKHOE PacCTOAHNUEC MCIKAY TOUKAMU Awnu E, €CJIn A10IYCTUTb, YTO 3eMis ume-

et opmy mapa paauycom 6370 KM U 4TO ONMCAHHBIE COOBITHS MIPOM3OIILIN CEBEPHEE IKBATOPA.

29 gpespans 2020 2.
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OsmMMnMaaa INKOJIbHUKOB «J/IOMOHOCOB»
II0 MEXdHUKE U MATEMATUYCCKOMY MO EC/INPOBAHUIO

3amaHuA 3aka4YuTebHOTO0 3Tana 2019/2020 yyeb6Horo roja AJs 9 KiaccoB

BapuanT 2020-9

. Benocumnen, MOTOIIMKI M aBTOMOOWIIb CTAPTOBAIM OJTHOBPEMEHHO B OJIHOM TOYKE KPYTOBOHM TPacchl U
IIOEXaJIM B OJJHOM HAIIpaBJICHUU. 3aKOHYWIN JBMKCHHE OHU B TOT MOMEHT, KOI'Z1a BIIEPBBIE IIOCIIE CTap-
Ta OISITh OKA3aJIMCh B OJTHOM U TOM K€ MECTE TPAcChl. 3a 3TO BpeMsl aBTOMOOMIIb 000THAJI BEIOCHUIIEIH-
cta 15 pa3. Ckonbko Bcero ObU10 0OrOHOB 32 3TO BpeMsl, €CJIM MOTOLMKII MEJIEHHEe aBTOMOOMIISA, HO
ObIcTpee Benocunena’?

. TaBpuia npomén ¢ moCTOSHHOM CKOPOCTBIO BJIOJb BCEH I'paHUIIBI MapKa, HMEIoNero (opMy HEBBITYK-
noro Bocemuyronbanka ABCDEFGH, 3a 34 munyTtel. OH cTapToBail B TOUKe A, 3aT€M IOCIIEI0BATEIb-
HO miporren yepes Touku B, C, D, E, F, G, H u Bepuyncs B Touky A. [Ipu sTom B Toukax B, C, F, G, H
oH jenan noBopot Ha 90° HampaBo, a B Toukax D u E — moBopot Ha 90° HaneBo. 3a kakoe BpeMsi OH
npouén ctopony AB, eciiu Ha yyactok EF on 3aTparun 5 munyT, a Ha yyactok HA — 8 Mmunyt?

. Jlerane cOCTOUT U3 IBYX, OAMHAKOBBIX 110 Macce yactel. [1noTHoCcTh 01HOM YacTu paBHA 2/3 MIOTHOCTH
npyroi. I'madupa B3Becmia nertanb, pa3fenuia MacCy Ha 00bEM M moiyuuia pesynsTaT 486 Kr/m®,
MO>KHO JIM HaWTH INIOTHOCTU 00eux dacTei aeranu? Eciaum MOXKHO, HaWIUTe MX, €CIU Hellb3s — 000cC-
HYWTE HEBO3MOKHOCTb.

. JIBa miapuka OAMHAaKOBOIO pajauyca cCOpOIIEHbl BEPTHKAIBLHO BHU3 0€3 HayaJlbHOW CKOPOCTH C OalllHu
BeicoToi 100 M. 3a TO Bpemsi, KOTOpoe TpeOoBaIOCh OBl KaXKIOMY M3 HHUX, YTOOBI IOCTUYb TOBEPXHOCTH
IIpU OTCYTCTBUHM aTMOC(QEpBHI, EepBbIN mposeren Toiabko 50 M, a BTopoit — 25 m. Halinute oTHOLIEHME
Macchl MEPBOT0 HIapUKa K Macce BTOPOI0, CYUTAsI CHITy COTNPOTHUBIIEHUS IBUKEHUIO TIOCTOSIHHOM BEJH-
YUHOM.

. 'aBpute 17151 mpoBeIeHHsI SKCIIEPUMEHTa HY>KHO HarpeThb V = 1,25 11 )KUAKOCTH C yAETbHOH TerioéMKo-
cteio ¢ = 1000 I/ (kr - K) mo temmneparypsl t B ipomexyTtke or 80°C 1o 90°C . IINOTHOCTD KUAKO-
ctu p = 0,8 r/cm3. Cmosxer i ['aBpuna onpenenuTs TeMIEpaTypy HarpeTol )KUIKOCTH ¢ TOUHOCTBIO
1o 0,5°C, ecnm mpu mabopatopHoit Temmeparype t, =20°C on Oyner ucrnoap30BaTh TEPMOMETD, TETI-

70eMKOCTh KoToporo paBHa C = 10 JIx/kr?

. benplif MenBenp BhIIIEN U3 TOUKH A, IpoIIEN 3 KM Ha ceBep, MOTOM 3 KM Ha BOCTOK, ITOTOM 3 KM Ha OT
U OKa3aJcsi cCHOBa B Touke A. [[pyroii Oenblit MeaBeb BHIIET U3 TOYKH b, mpomén 5 KM Ha ceBep, Mo-
TOM 5 KM Ha 3aIr1aji, 1OTOM 5 KM Ha IOoT' M OKa3ajcs CHOBa B TOUKe b.

Haiingute MakcuMabHO BO3MOYKHOE PACCTOSIHUE MEKIy ToukaMu A u b, eciu AOIyCTUTh, YTO 3eMJIs UMe-

et opmy mapa paanycom 6370 KM U 4TO ONMCAHHBIE COOBITHS IPOU3OIILIN CEBEPHEE IKBATOPA.

29 ghespana 2020 2.



Cucrema OlI€HOK 3a71a4:
Kaxxnas 3amaua onenuBaercs B 20 6amioB. Onenka 20 6aioB CTaBUTCS 32 MPABUIHLHOE U TIOJTHOE
pEIICHUE 3a]]a4H U PABHJIbHBINA OTBET.
3a pelieHre ¢ pa3IMYHBIMU HeJ0UYeTaMu (HeOCTaTKH 000CHOBAHHUS, HETOYHOCTH U T. JI.) CTABUTCS
15 GannoB. B HEKOTOPBIX 3a/1a4ax CTAaBMIIMCH Takke oleHKU 5 1 10 6ayioB 3a yacTHYHOE MPOJIBUKECHUE B

peueHun.

OTBeTbI M peneHus
1. OtBert: 29. Pemenue. [lycte MoTOIMKI Tpoexan Ha M KpyroB OOJIbIIEe, 9YeM BEJIIOCUTICUCT, 2 aBTOMOOHIIb
—Ha A KpyroB 0OJIbIIIe BEJIOCUIIEIUCTA. 3aMETUM TIPH 3TOM, YTO ITyTh BEJIOCUIIEIUCTA HE 00sI3aH paB-

HATHCS I[EJIOMY YUCITy KPYTOB, HO Pa3HOCTH ITyTEH JOJKHBI OBITh IICITBIMH.
Toraa MOTOIUKIT 0OOTHAJ BEJIOCUIIEIUCTA (M —1) pa3, aBTOMOOMIIb 000THAT MOTOIMKJIACTA (A -M —1)
pa3, aBTOMOOMIIb 00OTHAJ BEJIOCUIICINCTA (A —l) pa3. 1 Bcero o6roHoB Oyner

M-1+A4-M -1+ A-1=24-3. Ilpu 3tom no ycnoButo A—1=15, 1o ectb 4 =16. 3nauur, Bcero
obronos Oyaer 2:16-3=29.

2. OtBert: 4 MunyThl. Pemmenue. [Tomyyaercss BOCbMUYTOJIBHUK, UMEIOIINI (OPMY, TOKA3aHHYIO Ha PUCYHKE.

ITo ycnoButo, BpeMst mpoxoskaeHus orpeska AH paBHo 8, Bpems

npoxoxaenus orpeska EF pasuo 5. ITycth nckomoe Bpemst A B
MpOXO0XKIeHUs oTpe3ka AB paBHO X, Bpemsi IPOXOKIEHUS C
otpeska DC paBuo y. Torna HG =5 + x —y. Kpome Toro, 5 .
BC + DE + FG = AH =8.

Torma nepumerp nmapka paBeH " .

AB+ DC + EF + HG + AH +(BC+DE+FG).

Tak kak CKOpPOCTb ABUIKCHUS FaBpI/IHBI MOCTOsAHHAsA, TO MOCJIC ACIICHUA Ha CKOPOCTDH IMOJIYUaCTCAd YPAaBHCHUC

AJI1 COOTBECTCTBYIOIIHUX BPCMCH:

34=x+y+5+(5+x-y)+8+8 < 34=2x+26 < x=4.



3. Otset: 405 kr/m® u 607,5 xr/m°. Pemenne. O603HAYMM OJIMHAKOBBIE MACChl YacTeil uepe3 M, MIOTHOCTHU

m m
yepe3 2p u 3p. Torna nepsas yacte UMeeT 00beM 2 a BTOpas — 35" 3HauuT, Macca Opycka paB-

0
m m 5m
Ha 2M, a 00beM paBeH — +— = —.
2p 3p 6p
2m-6p 5 405
ITonyuaem ypaBHenne ——— =486, otkyna p =486 ——=—.
y yp Em yha p 56 2

3HAYHUT, IIOTHOCTH YacTel paBHbl 405 kr/M° 1 607,5 Kr/M° COOTBETCTBEHHO.

L ~ | m@g, =mg- F,
4. OtBert: 3 : 2. Pemenue. 13 Broporo 3akona HeroTona:
m,a, =m,g —F.
mg
F=-—=
1 1 2 W
Takxaxk &, =—g, a,=—0, TO TO €CTh — =
2 4 = 3m,g m,
4 i)

5. OtBet: He cMmoker. Pemenne. 3anumiem ypaBHenue Oamanca teria: cVp(t —t;) = C(t; — t,). 3mech

tl — TEMIICpaTypa KUAKOCTHU, KOTOPAA YCTAHOBUTCA B ) KUAKOCTH, ITOCJIC OITYCKaHHA B HCC TCPMOMET-

pa. O6o3Haunm k = % = 0,01 u BBIpa3uM pa3HOCThH TEMIIEPATYP:

(t—t)) == r7e 80°C < t < 90°C.

Yewm Gompinie pa3HocTh (t — t), TeM OOIbIIIe MOTPEIIHOCTh 3MepeHus. MakcuManbHas OIIMOKa COCTaBUT

0,01(90—20)
1,01

(t—t) = ~ 0,7°C.

[TorTOMY nemaeM BBIBOJ O TOM, YTO U3MEPHUTH TEMIIEPATYPY ¢ TOUHOCTHIO 10 0,5°C I'aBpuia HE CMOKET.

6. OTBeT: 8+i ~ 9,3 kM.
Vs

Pemenue. Bo3amoskHas Touka crapra Ha HOXHOM moiroce oTBepraercs MOCIEIHUM YCIOBHEM. Takke He-
BO3MO>KHO CTapTOBaTh HAa 3 KM (WJIM COOTBETCTBEHHO Ha 5 KM) toxkHee CeBepHOro mnojiroca, Tak Kak Ha

MOJIFOCE ABMKCHUEC HA BOCTOK MJIM 3aIliaJ HECBO3MOXKHO.



EnuHCcTBEHHAs BO3MOXKHOCTD I IIEPBOIO MEJBES: CTAPTOBAaTh YyTh Jajblle, 4eM 3a 3 kM 10 CeBepHOro
II0JIFOCA, 3aTEM COBEPLIMTH OJUH WJIM HECKOJIBKO MOJIHBIX KPYTOB BOKPYT MOJIK0CAa CYMMAapHOW JUIMHOM
3 KM ¥ BEpHYTbCS B UCXOJIHYIO TOUKy. Eciiu enaercst poBHO N KPyros, To N-27r =3, TO €CTh Pajuyc

P

Kpyra paBeH r :Zi. [Tpu stom (cm. pucynok) BC=r, AB=3. B

zn

>

. r
[Tomyyaetcs sina :E, rae R — paguyc 3emnu. 3Hauut, paccTosiHue

. r
OT OKpYyXHocTU 110 nomoca BP paBHo Ra = R-arCSIn(EJ. Torpa

. 3
paccrosinue ot ToYKku A 10 mosroca paBHo 3+ R - arcsm( =)
zZn

AHaJIOrM4HO TOYKa CTapTa BTOpOro MCEIABCIAA HaAXOAUTCA OT CeBepHoro MoJIroCa Ha pacCTOAHUU

5+ R-arcsin ( > 5k J (rme kK — KoTM4ecTBO KPYroB).
V4

Paccrosiane Ab Oyaem MakCUMAalIbHBIM, €CITH MEIBEIU MPUXOJIAT K TOTIOCY C PA3HBIX CTOPOH H IIPU ITOM

n=k=1. Torna

AB =3+ R-arcsin i +5+ R-arcsin i =8+ R-| arcsin i +arcsin i .
27R 27R 27R 27R

Tak kak IIpu MajlbIX & HUMEECT MECTO PaBCHCTBO Sinaza, TO MMOJydacM HpI/I6J'II/I)KeHHOC 3HA4YCHHUC

AF ~8+R- i+i z8+iz9,3 KM.
27R  27R T

. 2
3aMeTI/IM, 4qTo 37eCh SINQ@ HMEET MOPSIaA0K _R <104. HOSTOMy JaHHas OICHKa OKa3bIBACTCA OYCHb TOY-
T

HOM. OmmbKa coCTaBIsAET ropas3io MeHee MUJUTUMETPA.

J1J1 IKOJTBHUKOB 7-9 KJIacCOB OLIEHKAa TOYHOCTH HE TpeOyeTcs.



