OJIMMITMAJA HTKOJBHUKOB « JOMOHOCOB»
IO I'EOJIOT'Nn
2023-2024 yuedHblii roa

3A/TAHNA OTBOPOYHOI O OTAIIA
A YHALLTUXCA 5-8 KJIACCOB

3aganue 1 (10 6a1710B)

Ha riy6une 1500 kumoMeTpoB pacrionaraercs Hwxnsiga manTus

[Tanres - 370 /IpeBHUI CyNEpKOHTUHEHT

Kaxoe noapaznenenre reoXxpoHOJI0rH4E€CKON MIKAJIbI SIBJISIETCS CaMbIM MOJIOABIM?
Kaiinozoi

Jl1s KaKoil TeppUTOpUHN XapaKTEPEH HHTEHCUBHBIA COBPEMEHHBIN BynkaHuzM? HMcnanaus

3amanue 2 (10 0a1710B)

Kaxoii u3 MuHepasioB He Lapanaercs cTajlbHbIM HOXOM? Tomas
Yro He ABIIsAETCA Pa3HOBUIHOCTHIO KBapua? [lupkox
AIOMUHUEBOH pyOH SIBIAIOTCST  BOKCUTBI

Yr0 HE ABIAETCH MOJE3HBIM UCKOIAEMBIM? AMMOHUT

3ananue 3 (10 0a/1710B)

Uto ocTaeTcst y MOJHOXKHUSI TOP MOCIE CHIIbHBIX H0xaei? [IpomtoBuit

Pa3pymienne mopckux 6eperoB mpuboeM Ha3bIBAETCS Abpazus

K nnaneram 3emHO# rpynmnsl oTHOcATCs ~ Mepkypuii u Benepa

Kax Ha3piBaeTcs T€10 KOCMUYECKOTO IPOUCXOXKICHHUS, YIaBIllee Ha TOBEPXHOCTh 3emin?
Mereopur

3amanue 4 (10 6a110B)

Kaxoii repmun numnnii?  bazanet
Kaxoit repmun mumanii? ~ CosHue
Kaxoii repmus numnanii?  bokcut
Kaxoii repmun mumnnii?  JKeopna

3amanue 5 (10 6a1,10B)

Ha kaxkoit ¢oTorpaduu nzodpaxena banka




Ha xakoii ¢potorpaduu nzodpaxen Candup

Ha xaxoii ¢pororpaduu nzodpaxxeHa XKenesnas pyna

Ha xakoii ¢hotorpadun nzodpaxex K




3ananue 6 (13 6aas10B).
Bapuanr 1.

VYyammiics ['eonorudeckoit mkosibl MI'Y cobupaet B 1oe3IKy BEIIU: PIOK3aK, YHUBEPCaIbHbII
MIOXO/IHBII MHCTPYMEHT M nanaTtky. Ecnu Obl prok3ak Becwl B 5 pa3 MEHbIIIE, HHCTPYMEHT B 2 pa3a
MEHBIIIE, a IajlaTka B 2,5 pa3a MeHbIIIe, TO 00Imui Bec mpeamMeToB coctaBmil 061 3200 rpammoB. A
ecyu OBl PIOK3aK BECWII B 2 paza MEHbIIIe, MHCTPYMEHT B 4 pa3a MEHbIIIE, a Majarka B 3 paza
MEHBbIIIE, TO OOIIHIA BEC MepeYrCIeHHBIX TpeaMeToB cocTaBui 061 4000 rpaMMoB. Berancnure
o01IMil Bec MepeurciIeHHbIX IPEIMETOB PIOK3aKa, MHCTPYMEHTA U MajaTku B rpamMmax. OTBeT
JaiiTe B BUJIE 1I€JIOTO YUCIA.

Pelnenne:

Hycmb PHOK3aK secum X epamm, UHCMpYMeHm - Y epamm, naramka - Z epamm, mozoa

x+y+22—3200 + = 4000
5 2 5 ’ B

+

e

N R
Wi N

2x+5y+4z=32000

6x+3y+4z=48000

cknaovieaem nonydennole ypasuernus 8(x+y+z)=80000
x+y+z=10 000

Orteert: 10 000 rp.

3ananmue 6 (13 60a710B).
Bapuanr 2.

VYyammiica ['eonornyeckoit mxonaslt MI'Y coOupaer B MO€3JIKy BelIU: PIOK3aK, YHUBEPCAJIbHBIN
HOXOJHBI MHCTPYMEHT M nanatky. Eciu Obl prok3ak Becus B 5 pa3 MeHblle, HHCTPYMEHT B 2 pa3a
MEeHbIIIe, a NajlaTka B 2,5 pa3a MeHblle, To 00uuii Bec mpeamMeToB coctaBui 0b1 2800 rpaMMoB. A
ecnu Obl pIOK3aK BecuJ B 2 pa3a MeHbIle, MHCTPYMEHT B 4 pa3a MeHbIle, a Majatka B 3 pasa
MEHbIIIe, TO OOIIMH BEC MEPEYUCIIEHHBIX NpeameToB coctaBui Obl 4400 rpamMmoB. Borumcnure
o0LIMil Bec NEepEeUYMCIEHHBIX NMPEAMETOB PIOK3aKa, MHCTPYMEHTa W Majarku B rpamMmax. OTBer
JalTe B BUJE IEJIOTO YHCIIa.

Otset: 9000 rp.



3ananue 7 (12 6aas10B).
Bapuanr 1.

ABTOMOOWIb CTOUT Ha TOPU30HTAIBHOM MOBEpXHOCTH A0poru. Konéca aBTOMOOMIS HaKayaHbl A0 AaBICHUS
p = 3-10° ITa. Macca aBromobuns M = 1500 kr. Uemy paBHA MIIOIIaab CONPHKOCHOBEHUS KaXIOH U3 4
IIMH aBTOMOOWJISI C TIOBEPXHOCTBIO, €CTIM Kojéca JaBsT Ha OPOTY OJMHAKOBO? YCKOpeHHE CBOOOAHOTO
aJIcHKst IPHHATH paBHBIM 10 M/c2. Pe3ynbTaT npuBecTH B cM2,

Pernenue.

Bo3nyx B kamepe Kkojieca NaBUT Ha TMOKPBIIIKY H3HYTPU, a MOBEPXHOCTH JOPOTH — CHAPYXKH.
[Tokpbllika MHOKOUTCS, Macca €€ (QparMeHTa, CONPHUKACAIOLIETOCS C IOBEPXHOCTHIO JIOPOTH,
HEBEJIMKA, MO3TOMY JaBJieHHE Ha IMOKPBIIIKY CHApy>XM M HU3HYTPU OJUHAKOBO M DPaBHO P.
ABTOMOOWJIb TOKOUTCS, IOATOMY CyMMa CHJI JaBJICHUS Ha IIUHBI CO CTOPOHBI JOpPOTH
YPaBHOBEIIMBACT CUITY TSKECTH, ACHCTBYIOUIYIO HA aBTOMOOUIIb:

4pS = Mg.

Otcrona
B Mg B 1500- 10

= M2=1,25-10"2 M2 = 125 cMm2.
4p 4-3-105 M ™

OtBer: S = 22 — 125 M2,
ap

3ananue 7 (12 6an710B).
Bapmuanr 2.

ABTOMOOWIIb CTOMT Ha TOPU3OHTAIBHON MOBEPXHOCTH JToporu. Konéca aBToMOOMIIs HAaKaYaHbl J0 JaBJICHUS
p =5+ 10° ITa. Macca aBromobuns M = 1500 kr. YUemy paBHA IIoImaab CONPHKOCHOBEHHUS KaXKIOH U3 4
IIMH aBTOMOOWJIS C TOBEPXHOCTBIO, €CJIM KOJIéca JaBAT HA JOPOTY OJUHAKOBO? YCKOpEHHE CBOOOIHOIO
aJIeHust IPHHATHL paBHBIM 10 M/c?. Pesynbrar npuBecTn B cM2,

orser: S = 29 — 75 cm2,
4p



3ananmue 8 (13 6as710B).
Bapuanr 1.

N3 naceneHHoro myHkta BepxoneHCK B HaceleHHbIM MYyHKT Yys, pacrosoKEHHBIM HHXE IO
TEUEHUIO0 peku JleHa, BBIXOAAT ABE MOTOpHbIE JoAKU. Kaxkaast jojaka A0X0AUT a0 myHKTa Yys u
BO3BpAILlaeTCs B MyHKT BepxoseHck.

Cxopoctb Bropoit noaku Ha 40% Oouibliie, 4eM CKOPOCTh MEePBOIl, U BpEMEHH Ha BCIO MOE3JKY Y Heé
yxogut Ha 30% MeHblIe, 4eMm y ImepBod soaku. Hailinute OTHOLIEHHE BPEMEHH, KOTOPOE
3aTpauMBaeT Ha NyTh OoT BepxoneHcka 1o Yyun nepsas j101Ka, K aHaJJOTUYHOMY BPEMEHH, KOTOpPOE
3aTpauyMBacT Ha TOT )K€ IIyTh BTOpas Jiojka. OTBET OKPYIJIUTE 10 COTHIX.

PeweHue:

IlycTh CKOpPOCTBH T€UEHUS V
CKOPOCTh MEPBOH JIOAKH X KM/4
CKOpOCTb BTOpOH 1.4x
1/(x+v)+1/(x-v)=t
1/(1.4x+v)+1/(1.4x-v)=0.7t
v=5/12t

x=25/12t

SICHO UTO X=5V
(1/(5v+Vv))/(1/(5v1.4+V))=1.(3)

OrBer: 1.33

3ananue 8 (13 6a/10B).
Bapuanr 2.

N3 nacenennoro nyHkra lllaronap B HaceneHHbI MyHKT CasHOTOpPCK, PacrlojOKEHHBIH HUXKE IO
TEUEHUI0 peKn EHHcel, BBIXOAAT JABE MOTOpHBbIE JoAKW. Kaxnmas joaka AOXOIWUT 1O ITyHKTa
CasHoropck u Bo3Bpamaercs B myHKT [llaronap.

Cxopoctb BTOpOit j0o1ku Ha 50% Oosbiie, 4eM y MepBOM JIOJKH, U BPEMEHH Ha BCIO MOE3JIKY Y Heé
yxoaut Ha 20% MeHbllle BpeMEHH, 4eM y nepBoi joaku. Halimute oTHOIIEHHE BpeMEHH, KOTOPOe
3arpaunBaeT Ha myTh oT Illaronapa no CasHoropcka mnepBas JIOJKa, K BPEMEHH, KOTOpPOE
3aTpayrBaeT Ha TOT K€ MyTh BTOpPas J1ojika. OTBET OKPYIIIUTE 10 COTHIX.

OTtBer: 2.50



3ananue 9 (12 6aa710B).
Bapuanr 1.

B  u3MmepuTenbHBIX MpUOOpax  IMOJIEBOM
IEOJIOTUM  BCTPEYAIOTCSl  DJIEKTPUYECKHE il
CXEMbI Pa3IMYHON CIIOKHOCTH. PaccmoTpum N
¢dbparMeHT MOAOOHONW CXEMBI, COCTOSIIUN W3

TpEX PpE3UCTOPOB U MOITYIPOBOIHHUKOBOTO
nuonaa [l (cMm. pucyHoK).

Ecom x toukam A u D mnpunoxeno
nocrossHHOe Hanpspkenue U = 15 B, npuuém
Touka A coeAMHEHAa C TMOJIOKHUTEIbHBIM
MOJIIOCOM HCTOYHHMKA TOKa, TO HaIpsKEHUE Rs3

Ugp Ha pe3ucrope R; = 100 OM paBno U; =

10 B. Ecaum ke TMOJOXKUTENbHBINA TOJIOC

MCTOYHUKA TOKA COEIMHUTH HE C TOUKOU A, a D

¢ toukoit C, 10 Ugp = U, = 6 B. Uemy

PaBHO CONIPOTHBIIEHUE pe3ucTopa R, ?

byaem cuutaTh, 4TO TOK uepe3 auon /| MOKeT MpoTeKaTh TOJBKO B HANpPaBIEHUH OT TOYKU A K
touke C, NpuyéM B 3TOM CJIy4yae CONPOTUBIIEHUE JHMOAA PAaBHO HYIO. B oOpaTHOM HampaBieHuH
JTMOJT TIPENICTABIISIET OO0 pa3phIB AJIEKTPUUECKOH LIETIH.

Ry

o>

Peurenmne.

R

B MEpBOM Cliydac JuoJ IIPOBOJUT TOK, SKBUBAJICHTHAA CXCMa

paccMaTpuBaeMoro yCTpOMCTBa MPEACTABICHA HA PUCYHKE 1.
[To 3akony Oma cuia TOKa, NMPOTEKAIOIIETO MO PE3UCTOPY AC R1
’

Uy
L =—=01A
1 R3

Rs3

HarnpsikeHre Ha COEMHEHHBIX MAPAIIENBLHO pe3rucTopax Ry
1Rz
R1+R;

U - U1 = 5B. Torna Puc. 1 D

u R, c obmuM compotuBieHneM R, = paBHo Uy, =

RIRZ U12
Ry = ———=—=500m.
R + R, I
Bo BTOpOM ciiyuae auof mpeAcTaBiseT co00i pa3phiB ANEKTPUUECKON 11eTd. DKBUBAICHTHAS CXeMa
e MpecTaBieHa Ha pucyHke 2. Cuia Toka B IENU

BD

¢ A R B 12 C
U U, &>— - )

L=——=-2=0,06A.
R, +R; R,
Torna
R—U R—15 100 = 150 0 s
2L ™ 7006 - M
IlogcraBuB 3TOT pe3ynabTaT B BBIPAXKEHHE WA Ry, D Puc. 2

MOJIYYUM YPAaBHCHUC B UUCIIAX



150R;
R, +150

¢ pemerreMm Ry = 75 Owm.

OtBet: R; = 0,75 R; = 75 Om.

3ananue 9 (12 6an710B).
Bapuanr 2.

B usmeputenpHbIX npubopax — I0J€BOU
TeOJIOTUU  BCTPEYAIOTCS  DIEKTPUYECKHE
CXEMBbI Pa3iIMYHOM CII0KHOCTU. PaccMoTpum A N
¢dbparMeHT MOAOOHONM CXEeMbI, COCTOALIUN W3

TpEX pE3UCTOPOB U MOIYIPOBOJHHUKOBOTO
muona J{ (cM. pUCYHOK).

Ecrm x toukam A u D mnpunoxeno
noctosiHHoe Hamnpspbkenue U = 15 B, npuuém
Touka A coeauHEeHa C TOJOXHUTEIbHBIM
MOJIFOCOM HCTOYHUKA TOKa, TO HaIpsDKEHUE Rs3

Ugp Ha pesuctope R; = 80 Om paBno U; =

10 B. Ecaum ke MOJOXKUTEIbHBIA IOJIOC

HMCTOYHHMKA TOKA COCIMHUTH HE C TOUKOM A, a D

¢ toukoit C, to Upp = U, = 6 B. Uemy

pPaBHO COMPOTHBIICHUE pe3ucTopa R;?

Bynem cuutaTth, yTOo TOK 4epe3 auoa J MOKeT MpoTeKaTh TOJBKO B HAIPABIECHUU OT TOYKU A K
touke C, mpuy€M B ATOM CiIy4yae COMPOTUBIEHHUE AMOAA PAaBHO HYJIO. B oOpaTHOM HampaBieHUH
JTMOJT TIPEJICTaBIISIET OO0 pa3phIB AIEKTPUUECKOM LIETIH.

>
X
A

p OO
P
N

a®

OtBet: R; = 0,75 R; = 60 Om.



34JAHHUA OTEOPOYHOI'O DTAIIA
JUIS VYALIXCA 9-10 KJIACCOB

3aganue 1 (10 6a1710B)

JKuBble OpraHn3Mbl, aKTUBHO IUIABAIOIIKME B BOJHOM TOJIIIE MOpEW Ha3biBatoTCa HekToH
Kaxkoit u3 MunepasnoB He 1aparnaercs cTajabHOl urinoi?  I'poccysip

Urto He sABIAETCS Pa3HOBUIHOCTHIO KBapia? Onai

Ha riry6une 3000 kuoMeTpoB pacrionaraeTcs Buemnee saapo

3aganue 2 (10 6a1710B)

KoBkocTh XapakTepHa Jyisi MUHEpalia Menb

W3 MmarmMaTHueckoro pacijiaBa Kpuctaumsyercs nopoga Kumbepnut
O06110MOYHOIA ABIISIETCS TIOPOJIA Konrnomepar

W3 nepeuncieHHbIX MUHEPATIOB Kakoi oTHOCHUTCS K Kiaccy "Cynbduasl" Kunoaps

3axanue 3 (10 6a1710B)

CaMbIM BBICOKHM ByJIKaHOM Poccuu sBisercs DnbOpyc

Kaxkoif TepMHH OTHOCHTCS K T€OJIOTHYECKOH padore BeTpa? Koppazus
K muraneram rurantam otHocsates  Ypas u Henryn

Kaxas ropHas nmopoaa OTHOCUTCS K OCaJOUYHbIM  APIrUUIAT

3ananue 4 (10 6a1710B)

Kakoit Tepmun qumauii?  Meanjp
Kaxoit repmun mumauii?  Tyd
Kaxoit repmun mumnnii? Mo

Kaxoii repmun nmumnnii? ~ Mopena

3axanue 5 (10 6a1710B)

Ha xaxoii potorpaduu nzodpaxexn Konyc BbiHOCA?

Ha xaxoii potorpadgum moxxno yBunets Ilobexanocts?




Ha kaxoit ¢potorpaduu nzobpaxkeHa Pyna na anmomununii?

Ha kaxoit ¢potorpaduun nzobpaxeH Inmux?




3ananue 6 (13 6aas10B).
Bapuanr 1.

[Tpu u3yueHUH CBOMCTB MOPOJ THAPOTEPMAIbHBIX 30H MCIONb3YETCsS KBaJpaTHUHAs 3aBUCHMOCTh
MEXIy yIEIbHBIM JJICKTPHUYECKUM CONMPOTUBICHHEM M TEMIIEpaTypoil Ha TIyOWHE WX 3ajeraHus.
3aBUCHMOCTb 33/1a€TC ypaBHEHHEM y = 3x2 + x — 4.

Haiiaute cymMy Tpex IeJ0YMCIEeHHBIX KO3((HUIMEHTOB, PACIOI0KEHHBIX P COOTBETCTBYOIIUX
crenensx x2,x1,x%  ypaBHenus, kopHu KoTOporo Ha 2 Gonblue KOpHeH ypaBHeHus 3x2 4+ x —
4=0.

Pemenne:
1
XX = (x4 242 =~ 4=

ITo Teopeme Bueta 4
x1x2 :_5 (x1+2)(x2+2) :2

VpaBHeHue x> —13—1x +2=0wmwm2x?—-11x+2=0

OrtBer: -2

3ananue 6 (13 6as710B).
Bapuanr 2.

[Tpu u3ydeHUr CBOKMCTB MOPOJ THIPOTEPMAIBHBIX 30H UCIOJB3YETCS KBAJPaTUYHAS 3aBHCUMOCTh
MEXY YACTbHBIM JIEKTPUYCCKHM COIPOTHUBICHHEM W TEMIIEPATypoil Ha IIIyOMHE WX 3aJIeTaHusl.
3aBMCHMOCTS 3a/1aeTcsl ypaBHeHHeM y = 2x2 + x — 5.

Haiinute cymMMy Tpex LEI0YMCICHHBIX K03()(DUIIMEHTOB, PaclONOKEHHBIX IPU COOTBETCTBYIOLINX
crenensx x2,x1,x%  ypaBHenmus, kopHM KOTOporo Ha 2 Gonblie KOpHEH ypaBHeHHs 2x2 + x —
5=0.

OrtBer: -4



3aganue 7 (12 6a/10B).
Bapuanr 1.

OpnHopoaHOe Kosieco paaumycoM R = 25 cm MOxkeT
KaTUTBCS 10 TOPU3OHTAJIHHOW IMOBEPXHOCTH,
BpaInasch 0e3 TpEeHHS OTHOCHUTEIFHO
ropusoHTanbHOW ocu O, 3aKperIéHHON Ha KOHIIC
HeBecoMmoro crepxHs AO, pacrmolioKEHHOTO MOJ
YIJIOM K TOPU3OHTAIBHOM MOBEPXHOCTH (CM.
PUCYHOK, BUJ COOKy). UTOOBI BTOJIKHYTH KOJECO

Ha ycryn Bbicorod h =10cm, dYenoBek
NPUKJIaIbIBaeT K KOHIYy CTEp)KHS B TOuke A crity

N
F, HampaBJIeHHYIO BIOJb cTepkHs. Ilpu stom F,/ E, = 2,4. Koneco BKatbIBaeTCst Ha yCTyI, ecmu F =
156 H. Yemy paBHa mMacca koneca? OTBET B KI' IPUBECTH C TOYHOCTBIO /10 AecAThIX (Hampumep, 2.7 kr, 11.0

kr). C4UTaTh, 4TO yCKOpEHHe cBOGOIHOrO nafenus g = 10 m/c?.
Pemenne.

BkaTbIBasgch Ha yCTyI, KOJIECO Bpallaercsi B
IUVIOCKOCTM ~ PUCYHKAa  OTHOCHTEIBHO  OCH,
npoxoasniei uepe3 Touky O1 mepneHIuKyIspHO
IUIOCKOCTH puUCyHKa. Ha pucyHke noka3zaHsl
CHUJIBI, BBI3BIBAIOLIUE 3TO BpAIICHHUE, B MOMEHT,
KOrza  KOJIECO  TOJIBKO  OTOPBAJIOCH  OT

TOPU30HTAIIBHOM IIOBEPXHOCTH. IIpn
HauMEHbIIEM 3HaueHuu F koseco B 3TOM
IIOJIOXKEHUN HAaXOJUTCS B PABHOBECUM OTHOCHUTEIBHO BpalieHus. 1103ToMy cymma MOMEHTOB CHI,
MOKa3aHHBIX Ha PHCYHKE, OTHOCHUTEIFHO OCH, Tpoxojsiieil depe3 Touky Oip meprneHAuKyIsIpHO
IJIOCKOCTH PUCYHKA, PaBHA HYJIIO:

(mg+E) VR2—(R—h)2—F,-(R—h) =0.

C npyroii CTOPOHBI, 10 YCIOBHIO 33/1a4¥ BEIUYMHBI Fy U F, yIOBIETBOPSIOT CUCTEME YPABHEHUI:

F? +F2 = F?,
Fo = 24F,.
Pemias 9Ty CUCTEMY, ITOJIYUUM:
E, = 12 F =144 H
x 13 - )

5
E,=-—=F =60H.
y=13F =00

Torna u3 ycioBust paBHOBECHS M1OJIy4aeM:

_U BR-W ] _Fpz 15 5]_4 F_4 156_
"l —k-nz Y g3 Vzmoi: 18l 13y 1310 U
OTtBerT:

4

F—48
13 g_ ,8 KI.



3aganue 7 (12 6a/10B).
Bapuanr 2.

OpnHopoaHOe Kosieco paaumycoM R = 25 cm MOxkeT
KaTUTBCS 10 TOPU3OHTAJIHHOW IMOBEPXHOCTH,
BpaInasch 0e3 TpEeHHS OTHOCHUTEIFHO
ropusoHTanbHOW ocu O, 3aKperIéHHON Ha KOHIIC
HeBecoMmoro crepxHs AO, pacrmolioKEHHOTO MOJ
YIJIOM K TOPU3OHTAIBHOM MOBEPXHOCTH (CM.
PUCYHOK, BUJ COOKy). UTOOBI BTOJIKHYTH KOJECO

Ha yctyn Bbicorod h =10cm, dYenoBek
NPUKJIaIbIBaeT K KOHIYy CTEp)KHS B TOuke A crity

N
F, HampaBJIeHHYIO BIOJb CTepkHs. Ilpu stom F,/ E, = 2,4. Koneco BKatbIBaeTCst Ha yCTyI, ecmu F =
104 H. Yemy paBHa Macca koneca? OTBET B KI' IPUBECTH C TOYHOCTBIO /10 AecAThIX (Hampumep, 2.7 kr, 11.0

kr). C4UTaTh, 4TO yCKOpEHHe cBOGOIHOrO nafenus g = 10 m/c?.

OTBerT:

= 3,2 KT.

&l
Q|



3ananue 8 (13 6as10B).
Bapuanr 1.

Tpu uHBecTOpa M3 Tpex TrocymapcTB (rocyaapcTBo «1», TOCyaapcTBO «2», TOCYAApCTBO «3»)
TUTAHUPYIOT Pa3pabO0TKy MECTOPOXKACHHS YTJISA, PACIIONOKCHHOTO Ha HEHUTpaIbHOW TEPPUTOPUU
PSAAOM C TpaHMIICH ATHX TocyaapcTB. CTOMMOCTh CTPOUTENLCTBA OlleHUBaeTCs B 370 MUILIHApOB
«(pYHTUKOB». PaccTossHUST OT MECTOPOXKICHHS 10 TPaHWI] TOCYAapCTB PaBHBI S; = 6 KM, S, =
4 kM, S3 = 5 KM, COOTBETCTBEHHO.

Bes croumocTh pa3paboTKu pacnpesieneHa MeXKAy HMHBECTOPAMHU, MCXOAs U3 YCJIOBUS, YTO
BHOCHMBIE MHBECTOPAMHM CYMMbI IPONOPLMOHAIBHBI PACCTOSHUAM OT IPaHMIBI FOCYIapcTB /0
MECTOPOKIEHHUA M OO0JIblile BHOCUT TOT, Ubsl I'paHMIA Onxke K MecTopoxxaeHuto. Haiinure cymmy
(B Mummuapaax «(QyHTHKOBY»), KOTOPYIO BHECIO TrocyaapcTBo «1». OTBer naiite B BUAE LEIOTO
qucia.

Pemenue:

1) HOK(4,5.6) = 60

)2 =152=122=10
4 5 6

3)10+12+15=37

4)370 10° ==100 000 000

37

Otget: 100 MusInapa0B «PyHTHKOBY

3amanmne 8.
Bapuanr 2.

Tpu wHBecTOpa M3 TpeXx TocymapcTB (rocyaapcTBo «1», TOCYAapcTBO «2», TOCYAApPCTBO «3»)
TUTAHUPYIOT Ppa3pabOTKy MECTOPOXKACHUS YIJIA, PACIONOKEHHOTO Ha HEHUTpaIbHOW TEepPpUTOPUU
PSAAOM C TpaHMIIeH ATHX TocyaapcTB. CTOUMMOCTb CTPOUTENBCTBA OlleHUBaeTcsa B 740 MUILIHApOB
«(pYHTUKOB». PaccTosHUS OT MECTOPOXKIEHHS [0 TPaHHI] TOCYAapCTB PaBHBI S; = 6 KM, S, =
4 M, S3 = 5 KM, COOTBETCTBEHHO.

Bes croumocTh pa3paboTku pacripeiesieHa MEXKIy HWHBECTOpaMH, HCXOJsS M3 YCJIOBHS, 4YTO
BHOCHMBIE MHBECTOPAMHM CyMMBbI IPONOPLUOHAIBHBI PACCTOSHUSAM OT TIPAaHUIBl IOCYAApCTB N0
MECTOPOKICHHUS M OOoJblile BHOCUT TOT, Ubsl IpaHMIIa OnXke K MecTopoxkaeHuto. Haiinure cymmy
(B Mumuapaax «(QyHTHKOB»), KOTOPYIO BHECIO TOCyIapcTBO «2». OTBeT HaiiTe B BUAE LENIOTO
qucia.

OtBet: 300 MmusIMapa0B «GyHTHKOB)



3aganue 9 (12 6a/10B).
Bapuanr 1.

Ha wnedrerazoBom mectropoxkneHun aoObBaloT HepTh U
CONYTCTBYIOLIUI NPUPOTHBIN TOPIOYNN ras. Cxema 1 2
HETEra3oHOCHOTO IIacTa NMpUBeACHAa Ha pUcyHKe. M3 ckBaxuHbI 1
OOBIBAIOT HE(PTH, N3 CKBAKUHBI 2 — COMMYTCTBYIOLIMI ra3. [laBnenne
raza B CKBaXuMHe 1 B Hauase pa3paOOTKU MECTOPOXKACHUS
coctaBisio p; = 15 MIla. 3a HEKOTOPBIM MEPHOA IKCILTyaTaluH

o ee e s m ot e o e g

MECTOPOXKICHHS OblT T0OBIT 06BéM V; = 1,5+ 10* 43 mpupoanoro

roprodero raza u 06uéM V, = 1000 %3 Hedn, nmpuuéM naBneHme
raza B MECTOPOXKACHUM 3a 3TOT MEpUOJ] ymano a0 p, = 5 MIla. Kakoe konnmdecTBO mpupomHoro raza V
TIepBOHAYANLHO HAXOAUIOCH B MecTOpoxkaeHnu? OTBET B ThICAYAX M3 OKPYIJIUTE JI0 LeNbX (Hanpumep, 157
ThIC. M3).

(ITlpumeuanne: KonmndyecTBO 10OBIBAEMOTO HA MECTOPOXKICHHUH Ta3a H3MEPSIOT 00BEMOM, KOTOPEII 3aHIMAaET
JOOBITHIM Ta3 MPU HOPMAIBHBIX YCIOBUSAX — atMochepHoM naBienuu py = 0,1 MIla u temneparype t, =
0 °C).

Temnepatypy HeTH 1 ra3a B IIacTe NPUHATH paBHOU t = 27 °C, mIOTHOCTh HEPTH CUUTATH HE 3aBUCSIICH
OT JaBJICHUA W TEMICPATYPHI. I[JISI OImuCaHud Ta3a IIPU BCCX MOABJICHUAX MCIOJb30BaTh YPAaBHCHUC
Knanelipona — Menaeneesa.

Pemrenne.

[lycTh mepBoHaYaIbHO Ta3 3aHUMAJ B MECTOPOXKAeHUU 00BEM V. Torma

plvmm = VRT'
rae
vV = M
RT,

— IIepBOHAYAIbHOE KOJUYECTBO ra3a.

B xoHIIe meproia sKCILTyaTaluy ra3 3aHuMall B MecTopokaeauu 0osém V, ., + V,. [loatomy
P2V + V2) = (v — AV)RT,

Tae

_ 1204t

A
V=R,

- }_IO6LITOG KOJIMYECTBO I'a3a.

W3 sTux ypaBHeHUil ciaenyer, 4To

VvVRT (v—AvV)RT
Vigy = —— = —V.

Hay p1 Pz 2
Torma
1 1 AVRT
vRT(———) = +V,.
D2 D1 D2



HO,I[CTaBJ'I}ISI B OTO PpaBCHCTBO BLIPAXKCHUA IJIA V U AV, OOJIyYrM:

|4 1 1 V. T
Po¥ (___)_2%1 4V,
To P2 D1 To p2
Otcrona
T W T |% T
V= 10 1 '(p;ol p2+V2)=1 1p2+V2' TI(?i Opz).
poT (E B ﬁ) p1 Po P1
Otger:
V; T, 15-103 5-106-273
V=—trtV, p”pz = ——+10°- —=
1-E2 T(1-£2 _= . 106 - (1-=
D, poT ( pl) 1-3 0,1-106-300- (1 -3)
273
=103~ (22,5 +T> ~91-103 3
3aganue 9.
Bapuanr 2.
Ha mHedrerazoBomM MecTopokIeHUM  AOOBIBAIOT HepTh U
COIYTCTBYIOILIUI HPUPOIHBINA TOPIOYHN ras. Cxema 1 2

HeTEra30HOCHOIO IUIacTa IMpUBEAEHA Ha pUcyHKe. M3 ckBaxuHbl 1
JIOOBIBAIOT HE()Th, U3 CKBAKUHBI 2 — COMYTCTBYIOMINH Ta3. [lapnenne
rasa B CKBaKMHe | B Hayane pa3pabOTKH MECTOPOKACHUS
cocTaBisio p; = 15 MIla. 3a HEKOTOPBIM NMEPHOA 3KCILTyaTalUuH

MECTOPOXACHUs ObLT NOOBIT 00béM V; = 1,5+ 104 43 MIPUPOJTHOTO

roprouero rasa u 00séM V, = 1,2 - 103 »3 nedru, npuuém napienne
raza B MECTOPOX/JCHHH 3a 3TOT MEPUOJ YIauo J0 P, = 5 MIla. Kakoe KOJIMUECTBO MPHUPOIHOTO raza V/

3

NNEpBOHAYAIBHO HAXOJUJIIOCH B MeCTOpO)K,I[eHI/II/I? OTBeT B THICSIYaX M OKpYTJIMTE OO0 LEJbIX (HaanMep, 157

ThIC. M3).

(ITpumeyanue: KonnyecTBo J0OBIBAEMOr0 HA MECTOPOXKICHHH Ta3a U3MEPSIOT 00BEMOM, KOTOPBIH 3aHUMAET
TOOBITHIN Ta3 TP HOPMAIBHBIX YCIOBHSAX — atMochepHoM naBieHun py = 0,1 MIla u Temneparype t, =
0 °C).

TemriepaTypy HedTH U ra3a B IUIACTE MPHUHATH paBHOU t = 27 °C, INIOTHOCTh HEPTU CUUTATH HE 3aBHUCSIICH
OT JaBJICHUS W TeMmeparypel. I omMcaHus rasa IpH BCEX MAABJIEHUSIX MCIIOJIB30BaTh YpPaBHEHUE
Kunaneiipona — Menzeneesa.

OrBerT:
v T 15- 103 5-106-273
V=—ptV, P2 N = —+12-10° =
1-£E2 T(1-E2 _= . 106 - (1==
D, pol (1-22)  1-3 0,1-106-300- (1-3)

=10%3-(22,5+0,3-273) ~ 104 - 103 »3



