OJIMMIIMAJA IHTIKOJIBHUKOB «IOMOHOCOB»
IO T'EOJIOI'MH
2020-2021 y4eOHbIii rox

3A/JAHHUA OTBEOPOYHOI' O OTAIIA
VA VHALLUXCA 5-9 KIIACCOB

Bonpoc 1.

Kakas obonouyka 3emnu camas ToHkas? 3eMHas Kopa

Kak Ha3blBaeTCH rmaBHbI METO U3y4eHUS BHYTPEHHEero rnybuHHoro ctpoexHms 3emnm?
Cencmunyecknmn

Kakasi ropHasi nopoga COCTOMT U3 MefibYanLLmMX CKENeToB OpraHn3mMoB? Men

Kakas dpopma pernbeda co3gaércs BeTpom? OroHa

Bornpoc 2.

OBLUMPHBI BbIPOBHEHHbIN HEBBLICOKUI Yy4aCTOK 3€MHOW NOBEPXHOCTWN C HEBOSbLLOWN

pasHuLEN BbICOT Ha3blBaeTCcs PaBHuHa

HabniogeHue 3a KakMMu XXMBOTHBIMUW NMO3BOMMUITM OTKPbITh IBMIEHNE 3X0noKaummn?
INleTyumne mMbiwm

YaweobpasHoe yrnybneHve Ha BepLluMHe ByfkaHa Ha3biBaeTcs  Kparep

K xnmnyeckomy BbIBETPUBaHMIO OTHOCMTCA ~ PacTBOpeHue ropHbix nopopn

Bornpoc 3.
Kakast nopoga oTHOCUTCS K JIErKOpacTBOPUMbIM? Men

opHas nopoaa, kKoTopasi COAEPXKUT MeTarnn B TaKOM BUAE U KONMYECTBE, NPU KOTOPbIX
BO3MOXHO 1 3KOHOMMYECKM BbIrOQHO €ro u3BnekaTb HasbiBaeTcs Pyaa

Kakoe nonesHoe nckonaemMoe OTHOCUTCS K CTPOUTENbHBbIM Matepuanam? FpaHut
Kakas ropHas nopoga obpasyeTca npn metamopduame necyaHuka? Ksapuut
Bonpoc 4.

Kakon TepmuH nuwHuin? ensep
Kakon TepmuH nuwnHun? O3
Kakon TepmuH nuwHuin?  Kanbuut
Kakon TepmuH nuwnuin? LWenbdg

Bonpoc 5.

Ha kakown cpotorpacumn nsobpaxeH naympya?




Ha kakown chotorpadpumn nsobpaxeH okrasgp?

Ha kakown cpotorpacpumn nsobpaxen rensep?

Ha kakon cpoTtorpacdumn nsobpaxeH ctanaktnT?




3ananue 6. Bapuanr 1.

JIBa Be3aexoaa OAHOBPEMEHHO HAUMHAIOT KYPCHPOBATh MEKIY OypOBBIMU
YCTaHOBKaMH: IepBbIA Mexay A u B, Beixoas u3 A, Bropoi — mexay C u D, Beixoas
n3 C. IIytu, cBA3BIBarOmME 3TU MAPbI IIYHKTOB, SBJISIIOTCS IIPSMOJIMHEUHBIMA
oTpe3kamu, nepecekaromumucs B Touke O, AO=10 km, OB=1 km, CO=16 kM, OD=1
KM, CKOPOCTH Be371€X0/10B paBHbl 10 kM/yac. Uepes CKOIbKO BpEMEHH IOCIIE Havala
JBIKEHUS BE3AEXO0bI IEPBBIM pa3 BCTpeTaTcs B yHKTe C? BpeMeHeM Ha OCTaHOBKH
B KOHEUYHBIX ITyHKTaX MaplIpyTOB IPEHEOPEUb.

Pemenne. O603naunm AO=a, OB=b,CO=c,0D=d. CkopocTu Be371eX0/10B

0003HaYMM 4epe3 Vi,V,. MOMEHTHI BpeMEHH, KOT/ia MEPBbIi Be3AeX0 1 MTPOXOIUT

gepes O: 9.00+vi + —Z(Q;rb)n ,n=0,12,.nanytuus AsBu 9.00+—a:2b +
1 1 !
2(a+b)n

- ,n=20,1,2,..na nytu u3 B B A. MOMEHTbI BpEMEHH, KOTJIa BTOPOU BE3AEX0]
1

2(ctd)k ,k=012,..sHanytrunz3 CeaBu 9.00+C+2d

7] U3

npoxoaur yepes O: 9.00+vi + +
2

2(c+d)k
U3

,k =0,1,2,..na nytu u3 D B C. PaccmoTpum ciyyanu.

A. Be3nexoasl BcTpeuaroTesi, Koraa nepsiil uaet u3 A B B, Bropoit uz C B D.

i+2(a+b)n:i+2(c+d)k <=>

V1 U1 VU2 VU2

vo(a+2(a+b)n) =v,(c+2(c+d)k) <>

__ cvy—avy+2vy(c+d)k
2(a+b)v,
KOTOpPOM YCJIOBHUC HCITOYUCIICHHOCTH N BBIITOJHACTCA, PABCH 5

€ {0,1,2, ... } . MunumanbHbIil HOMEDP K, IIPH

b. Be3nexoabl BcTpeyaroTes, Korja nepsslid uaetr u3 B B A, BTopoii
3 CB D.

a+2b 2(a+b)n c 2(c+d)k
J2atbm e 2ct dk_

(1 (1 V2 Uy
vo(a+2b+ 2(a+ b)n) =v,(c+2(c+d)k) <>

cv1—(a+2b)v,+2v,(c+d)k o
n = Sam@rzbvtav,crdk o {0,1,2, ...} . MuHMMAaIIbHBINA HOMED K,
2(a+b)v,

IIPpHU KOTOPOM YCJIOBHUC LCJIOYHCICHHOCTH N BBIMIOJHACTCS, paBCH 7

B. Beznexonpl BcTpeyaroTces, koraa nepsslid uaet u3 B B A, Bropoit uz D B C.

a+2b 2(@+b)n c+2d 2(c+d)k
+ = + <
(1 1 U2 VU2



vo(a+2b+ 2(a+ b)n) =v,(c+ 2d + 2(c + d)k) <=>

n= (c+2d)vi—(a+2b)vy+2v,(c+d)k
- 2(a+b)v,
K, IpXU KOTOPOM YCJIOBUC HCJIOYUCIICHHOCTH N BBIIOJHACTCA, PAaBCH 5

€ {0,1,2, ...} . MuHUMAaITbHBIN HOMED

I'. Be3nexoapl BCTpeyaroTcs, Koraa nepsbiid uaeT u3 A B B, Bropoii

n3DsB C.
a n 2(a+b)n _ c+2d n 2(c+d)k <=>
%1 V1 (%] (%]

vo(a+2(a+b)n) =v(c+2d+2(c+d)k) <>

__ (c+2d)v;—av,+2v,(c+d)k
o 2(a+b)v,
KOTOpPOM YCJIIOBHUE HCJIOUYHUCIICHHOCTH N BBIIIOJHACTCA, PaBCH 3

€ {0,1,2, ... } . MuHMUMaNbHBII HOMED K, TIPH

Bb160p MUHUMAaNBHOTO U3 HOMEPOB k faeT

OtBet: 12 yacos



3ananue 6. Bapuanr 2.

JIBa Be3aexoaa OAHOBPEMEHHO HAUMHAIOT KYPCHPOBATh MEKIY OypOBBIMU
YCTaHOBKaMH: IepBbIA Mexay A u B, Beixoas u3 A, Bropoi — mexay C u D, Beixoas
n3 C. IIytu, cBA3BIBarOmME 3TU MAPbI IIYHKTOB, SBJISIIOTCS IIPSMOJIMHEUHBIMA
oTpe3kamu, nepecekaromumucs B Touke O, AO=10 km, OB=1 km, CO=18 kM, OD=1
KM, CKOPOCTH Be371€X0/10B paBHbl 10 kM/yac. Uepes CKOIbKO BpEMEHH IOCIIE Havala
JBIKEHUS BE3AEXO0bI IEPBBIM pa3 BCTpeTaTcs B yHKTe C? BpeMeHeM Ha OCTaHOBKH
B KOHEUYHBIX ITyHKTaX MaplIpyTOB IPEHEOPEUb.

Pemenne. O603naunm AO=a, OB=b,CO=c,0D=d. CkopocTu Be371eX0/10B
0003HaUMM uepe3 vi,v,. MOMEHTBI BpeMEHH, KOT/1a TIePBhIH BE31€XO0/1 MPOXOIUT

yepes O: 9.00+vi + z(av;b)n, n=0,12,.sanytruu3 AsBnu 9.00+—a:2b +
1 1 !

2(a+b)n o
— = 0,1,2,...na nytu u3 B B A. MOMEHTBI BpEMEHH, KOTJIa BTOPOU BE3AEX0]
1

2(c+d)k c+2d

,k=0,1,2,..5a nytn u3 C B D u 9.00+

7] U3

npoxoaur yepes O: 9.00+vi + +
2

2(c+d)k

- ,k =0,1,2,..na nytu u3 D B C. PaccmoTpum ciyyanu.
2

A. Be3nexoasl BCTpeUuaroTcsl, KOraa nepBbiil uaeT u3 A B B, BTopoii

n3 Cs D.
i+2(a+b)n :i+2(c+d)k <=>
V1 U1 VU2 VU2

vy(a+2(a+b)n) =v(c+2(c+d)k) <>

__ cvy—avy+2vy(c+d)k
2(a+b)v,
KOTOPOM YCJIOBHUC HCITOYUCIICHHOCTH N BBIITOJHACTCA, PABCH 5

€ {0,1,2, ... } . MunumanbHbIil HOMED K, MIPH

b. Beznexoasl BcTpewaroTesi, Korjaa nepsiid uaet u3 B B A, Bropoit u3 C
B D.

a+2b 2(a+b)n c 2(c+d)k
J2atbn e 2ctdk_

U1 (1 U3 U3
vo(a+2b+2(a+b)n) =v,(c+ 2(c+d)k) <>

cv1—(a+2b)v,+2v,(c+d)k o
n = Sam@tzbvtav,(crdk o {0,1,2, ...} . MuHMMAaIIbHBINA HOMED K,
2(a+b)v,

IIPpHU KOTOPOM YCJIOBHUC LECJIOYHCICHHOCTH N BBIMIOJHACTCS, paBCH 1

B. Bezaexobl BcTpeyaroTcesi, Korjaa nepBaiil uaet u3 B B A, Bropoit
n3DsB C.



a+2b 2(@+b)n c+2d 2(c+d)k
+ = + <
(1 1 U2 VU2

vo(a+2b+ 2(a+ b)n) =v,(c+2d + 2(c + d)k) <=>

n = (c+2d)vi—(a+2b)vy+2v,(c+d)k
o 2(a+b)v,
K, IpXU KOTOPOM YCJIOBUC HCIOYUCIICHHOCTH N BBIIOJHACTCA, PAaBCH 5

€ {0,1,2, ... } . MuHuManbpHBI HOMEp

I'. Be3nexoapl BCTpeUuaroTcsl, Koraa nepBbid uaet u3 A B B, BTopoi

n3DsB C.
a n 2(a+b)n _ c+2d n 2(c+d)k <=>
U1 (%1 (%) (%)

vy(a+2(a+b)n) =v,(c+2d+2(c +d)k) <>

__ (c+2d)v;—av,+2v,(c+d)k
- 2(a+b)v,
KOTOPOM YCJIOBHUC HCITOYUCIICHHOCTH N BBIITOJHACTCA, PABCH 9

€ {0,1,2, ... } . MunumanbHbIil HOMED K, MIPH

Br160p MuUHHMAaNbHOTO U3 HOMEPOB k faeT

OtBeT: 5 yacoB 36 MUHYT



3ananue 6. Bapuanr 3.

JIBa Be3aexoaa OAHOBPEMEHHO HAUMHAIOT KYPCHPOBATh MEKIY OypOBBIMU
YCTaHOBKaMH: IepBbIA Mexay A u B, Beixoas u3 A, Bropoi — mexay C u D, Beixoas
n3 C. IIytu, cBA3BIBarOmME 3TU MAPbI IIYHKTOB, SBJISIIOTCS IIPSMOJIMHEUHBIMA
oTpe3kamu, nepecekaromumucs B Touke O, AO=12 km, OB=1 km, CO=18 kM, OD=1
KM, CKOPOCTH Be371€X0/10B paBHbl 10 kM/yac. Uepes CKOIbKO BpEMEHH IOCIIE Havala
JBIKEHUS BE3AEXO0bI IEPBBIM pa3 BCTpeTaTcs B yHKTe C? BpeMeHeM Ha OCTaHOBKH
B KOHEUYHBIX ITyHKTaX MaplIpyTOB IPEHEOPEUb.

Pemenne. O603naunm AO=a, OB=b,CO=c,0D=d. CkopocTu Be371eX0/10B
0003HaUMM uepe3 vi,v,. MOMEHTBI BpeMEHH, KOT/1a TIePBhIH BE31€XO0/1 MPOXOIUT

yepes O: 9.00+vi + z(av;b)n, n=0,12,.sanytruu3 AsBnu 9.00+—a:2b +
1 1 !

2(a+b)n o
— = 0,1,2,...na nytu u3 B B A. MOMEHTBI BpEMEHH, KOTJIa BTOPOU BE3AEX0]
1

2(c+d)k c+2d

,k=0,1,2,..5a nytn u3 C B D u 9.00+

7] U3

npoxoaur yepes O: 9.00+vi + +
2

2(c+d)k

- ,k =0,1,2,..na nytu u3 D B C. PaccmoTpum ciyyanu.
2

A. Be3nexoasl BCTpeUuaroTcsl, KOraa nepBbiil uaeT u3 A B B, BTopoii

n3 Cs D.
i+2(a+b)n :i+2(c+d)k <=>
V1 U1 VU2 VU2

vy(a+2(a+b)n) =v(c+2(c+d)k) <>

__ cvy—avy+2vy(c+d)k
2(a+b)v,
KOTOPOM YCJIOBHUC HCITOYUCIICHHOCTH N BBIITOJHACTCA, PABCH 6

€ {0,1,2, ... } . MunumanbHbIil HOMED K, MIPH

b. Beznexoasl BcTpewaroTesi, Korjaa nepsiid uaet u3 B B A, Bropoit u3 C
B D.

a+2b 2(a+b)n c 2(c+d)k
J2atbn e 2ctdk_

U1 (1 U3 U3
vo(a+2b+2(a+b)n) =v,(c+ 2(c+d)k) <>

cv1—(a+2b)v,+2v,(c+d)k o
n = Sam@tzbvtav,(crdk o {0,1,2, ...} . MuHMMAaIIbHBINA HOMED K,
2(a+b)v,

IIPpHU KOTOPOM YCJIOBHUC LECJIOYHCICHHOCTH N BBIMIOJHACTCS, paBCH 4

B. Bezaexobl BcTpeyaroTcesi, Korjaa nepBaiil uaet u3 B B A, Bropoit
n3DsB C.



a+2b 2(@+b)n c+2d 2(c+d)k
+ = + <
(1 1 U2 VU2

vo(a+2b+ 2(a+ b)n) =v,(c+2d + 2(c + d)k) <=>

n = (c+2d)vi—(a+2b)vy+2v,(c+d)k
o 2(a+b)v,
K, IpXU KOTOPOM YCJIOBUC HCIOYUCIICHHOCTH N BBIIOJHACTCA, PAaBCH 6

€ {0,1,2, ... } . MuHuManbpHBI HOMEp

I'. Be3nexoapl BCTpeUuaroTcsl, Koraa nepBbid uaet u3 A B B, BTopoi

n3DsB C.
a n 2(a+b)n _ c+2d n 2(c+d)k <=>
U1 (%1 (%) (%)

vy(a+2(a+b)n) =v,(c+2d+2(c +d)k) <>

__ (c+2d)v;—av,+2v,(c+d)k
- 2(a+b)v,
KOTOPOM YCJIOBHUC HCITOYUCIICHHOCTH N BBIITOJHACTCA, PABCH 8

€ {0,1,2, ... } . MunumanbHbIil HOMED K, MIPH

Br160p MuUHHMAaNbHOTO U3 HOMEPOB k faeT

OtBer: 17 yacoB



3ananue 6. Bapuanr 4.

JIBa Be3aexoaa OAHOBPEMEHHO HAUMHAIOT KYPCHPOBATh MEKIY OypOBBIMU
YCTaHOBKaMH: IepBbIA Mexay A u B, Beixoas u3 A, Bropoi — mexay C u D, Beixoas
n3 C. IIytu, cBA3BIBarOmME 3TU MAPbI IIYHKTOB, SBJISIIOTCS IIPSMOJIMHEUHBIMA
oTpe3kamu, nepecekaromumucs B Touke O, AO=12 km, OB=1 km, CO=20 kM, OD=1
KM, CKOPOCTH Be371€X0/10B paBHbl 10 kM/yac. Uepes CKOIbKO BpEMEHH IOCIIE Havala
JBIKEHUS BE3AEXO0bI IEPBBIM pa3 BCTpeTaTcs B yHKTe C? BpeMeHeM Ha OCTaHOBKH
B KOHEUYHBIX ITyHKTaX MaplIpyTOB IPEHEOPEUb.

Pemenne. O603naunm AO=a, OB=b,CO=c,0D=d. CkopocTu Be371eX0/10B
0003HaUMM uepe3 vi,v,. MOMEHTBI BpeMEHH, KOT/1a TIePBhIH BE31€XO0/1 MPOXOIUT

yepes O: 9.00+vi + z(av;b)n, n=0,12,.sanytruu3 AsBnu 9.00+—a:2b +
1 1 !

2(a+b)n o
— = 0,1,2,...na nytu u3 B B A. MOMEHTBI BpEMEHH, KOTJIa BTOPOU BE3AEX0]
1

2(c+d)k c+2d

,k=0,1,2,..5a nytn u3 C B D u 9.00+

7] U3

npoxoaur yepes O: 9.00+vi + +
2

2(c+d)k

- ,k =0,1,2,..na nytu u3 D B C. PaccmoTpum ciyyanu.
2

A. Be3nexoasl BCTpeUuaroTcsl, KOraa nepBbiil uaeT u3 A B B, BTopoii

n3 Cs D.
i+2(a+b)n :i+2(c+d)k <=>
V1 U1 VU2 VU2

vy(a+2(a+b)n) =v(c+2(c+d)k) <>

__ cvy—avy+2vy(c+d)k
2(a+b)v,
KOTOPOM YCJIOBHUC HCITOYUCIICHHOCTH N BBIITOJHACTCA, PABCH 6

€ {0,1,2, ... } . MunumanbHbIil HOMED K, MIPH

b. Beznexoasl BcTpewaroTesi, Korjaa nepsiid uaet u3 B B A, Bropoit u3 C
B D.

a+2b 2(a+b)n c 2(c+d)k
J2atbn e 2ctdk_

U1 (1 U3 U3
vo(a+2b+2(a+b)n) =v,(c+ 2(c+d)k) <>

cv1—(a+2b)v,+2v,(c+d)k o
n = Sam@tzbvtav,(crdk o {0,1,2, ...} . MuHMMAaIIbHBINA HOMED K,
2(a+b)v,

IIPU KOTOPOM YCJIOBHE LIEJIOUHCIEHHOCTH N BBIMIOJIHSETCS, paBeH 11

B. Bezaexobl BcTpeyaroTcesi, Korjaa nepBaiil uaet u3 B B A, Bropoit
n3DsB C.



a+2b 2(@+b)n c+2d 2(c+d)k
+ = + <
(1 1 U2 VU2

vo(a+2b+ 2(a+ b)n) =v,(c+2d + 2(c + d)k) <=>

n = (c+2d)vi—(a+2b)vy+2v,(c+d)k
o 2(a+b)v,
K, IpXU KOTOPOM YCJIOBUC HCIOYUCIICHHOCTH N BBIIOJHACTCA, PAaBCH 6

€ {0,1,2, ... } . MuHuManbpHBI HOMEp

I'. Be3nexoapl BCTpeUuaroTcsl, Koraa nepBbid uaet u3 A B B, BTopoi

n3DsB C.
a n 2(a+b)n _ c+2d n 2(c+d)k <=>
U1 (%1 (%) (%)

vy(a+2(a+b)n) =v,(c+2d+2(c +d)k) <>

__ (c+2d)v;—av,+2v,(c+d)k
- 2(a+b)v,
KOTOPOM YCJIOBHUC HCITOYUCIICHHOCTH N BBIITOJHACTCA, PABCH 1

€ {0,1,2, ... } . MunumanbHbIil HOMED K, MIPH

Br160p MuUHHMAaNbHOTO U3 HOMEPOB k faeT

OTtBeT: 6 4acoB 24 MUHYTHI



3ananue 6. Bapuanr 5.

JIBa Be3aexoaa OAHOBPEMEHHO HAUMHAIOT KYPCHPOBATh MEKIY OypOBBIMU
YCTaHOBKaMH: IepBbIA Mexay A u B, Beixoas u3 A, Bropoi — mexay C u D, Beixoas
n3 C. IIytu, cBA3BIBarOmME 3TU MAPbI IIYHKTOB, SBJISIIOTCS IIPSMOJIMHEUHBIMA
oTpe3kamu, nepecekaromumucs B Touke O, AO=12 km, OB=2 km, CO=20 kM, OD=2
KM, CKOPOCTH Y IIEPBOTO M BTOPOTO BE31EX0A0B paBHBI COOTBETCTBEHHO 10 1 20
KM/4ac. Uepes CKOJIbKO BPEMEHH OCIIE Havaa JBUKEHMsI BE3EX0/1bl IIEPBBII pa3
BCTpeTATCA B MyHKTEe C? BpemMeHeM Ha OCTaHOBKHM B KOHEYHBIX ITYHKTaX MapIIPyTOB
npeHedpeyb.

Pemenue. O603naunm AO=a, OB=b,CO=c,0D=d. Ckopoctu Be37eX010B
0003HaYMM Yepe3 Vi,V,. MOMEHTHI BpeMEHH, KOT/Ia MIePBhIA Be3AeX 0.1 TPOXOTUT

yepes O: 9.00+vi + z(av;b)n, n=0,12,.sanytuu3 AsBnu 9.00+—a:2b +
1 1 !

2(a+b)n o
— = 0,1,2,...na nytu u3 B B A. MOMEHTBI BpEMEHH, KOTJIa BTOPOU BE3AEX0]
1

2(c+d)k c+2d

,k=0,1,2,..5a nytu u3 C B D u 9.00+

%) U3

npoxoaur yepes O: 9.00+vi + +
2

2(c+d)k

- ,k =0,1,2,..na nytu u3 D B C. PaccmoTpum ciyyanu.
2

A. Be3aexoasl BCcTpevaroTcs, KOraa nepebii uaet us A B B, Bropoi

n3 Cs D.
i+2(a+b)n :i+2(c+d)k <=>
41 %1 U3 U3

vy(a+2(a+b)n) =v(c+2(c+d)k) <>

__ cvi—avy+2v.(c+d)k
2(a+b)v,
KOTOpPOM YCJIIOBHUE HECJIOUYHUCIICHHOCTH N BBIIIOJHACTCA, PaBCH 9

€ {0,1,2, ... } . MuHMMaNbHbII HOMED K, TIPH

b. Beznexoasl BcTpewaroTesi, Koraa nepsiid uaet u3 B B A, Bropoit u3 C
B D.

a+2b 2(a+b)n c 2(c+d)k
J2atbm e 2ctdk_

U1 (1 U3 U2
vo(a+2b+2(a+b)n) =v,(c+ 2(c+d)k) <>

__ cvy—(a+2b)v+2v1(c+d)k
o 2(a+b)v,
IIPU KOTOPOM YCJIOBHE LIEJIOUHCIIEHHOCTH N BBIMIOJIHSETCS, paBeH 13

€ {0,1,2, ... } . MunumanbHbI HOMED K,

B. Besnexoapl BcTpeuaroTcsi, Korja nepBbiid ujet u3 B B A, Bropoit
n3DsB C.



a+2b 2(@+b)n c+2d 2(c+d)k
+ = + <
(1 1 U2 VU2

vo(a+2b+ 2(a+ b)n) =v,(c+2d + 2(c + d)k) <=>

n = (c+2d)vi—(a+2b)vy+2v,(c+d)k
o 2(a+b)v,
K, IpXU KOTOPOM YCJIOBUC HCIOYUCIICHHOCTH N BBIIOJHACTCA, PAaBCH 4

€ {0,1,2, ... } . MuHuManbpHBI HOMEp

I'. Be3nexoapl BCTpeUuaroTcsl, Koraa nepBbid uaet u3 A B B, BTopoi

n3DsB C.
a n 2(a+b)n _ c+2d n 2(c+d)k <=>
U1 (%1 (%) (%)

vy(a+2(a+b)n) =v,(c+2d+2(c +d)k) <>

__ (c+2d)v;—av,+2v,(c+d)k
- 2(a+b)v,
KOTOPOM YCIIOBUE 1I€JIOYMCIICHHOCTHU N BBIMIOJIHSIETCA, paBeH 14

€ {0,1,2, ... } . MunumanbHbIil HOMED K, MIPH

Br160p MuUHHMAaNbHOTO U3 HOMEPOB k faeT

OTtBeT: 32 yaca



3ananue 6. Bapuanr 6.

JIBa Be3aexoaa OAHOBPEMEHHO HAUMHAIOT KYPCHPOBATh MEKIY OypOBBIMU
YCTaHOBKaMH: IepBbIA Mexay A u B, Beixoas u3 A, Bropoi — mexay C u D, Beixoas
n3 C. IIytu, cBA3BIBarOmME 3TU MAPbI IIYHKTOB, SBJISIIOTCS IIPSMOJIMHEUHBIMA
oTpe3kamu, nepecekaromumucs B Touke O, AO=12 km, OB=2 km, CO=10 kM, OD=1
KM, CKOPOCTH Y IIEPBOTO M BTOPOTO BE31EX0A0B paBHBI COOTBETCTBEHHO 10 1 20
KM/4ac. Uepes CKOJIbKO BPEMEHH OCIIE Havaa JBUKEHMsI BE3EX0/1bl IIEPBBII pa3
BCTpeTATCA B MyHKTEe C? BpemMeHeM Ha OCTaHOBKHM B KOHEYHBIX ITYHKTaX MapIIPyTOB
npeHedpeyb.

Pemenue. O603naunm AO=a, OB=b,CO=c,0D=d. Ckopoctu Be37eX010B
0003HaYMM Yepe3 Vi,V,. MOMEHTHI BpeMEHH, KOT/Ia MIePBhIA Be3AeX 0.1 TPOXOTUT

yepes O: 9.00+vi + z(av;b)n, n=0,12,.sanytuu3 AsBnu 9.00+—a:2b +
1 1 !

2(a+b)n o
— = 0,1,2,...na nytu u3 B B A. MOMEHTBI BpEMEHH, KOTJIa BTOPOU BE3AEX0]
1

2(c+d)k c+2d

,k=0,1,2,..5a nytu u3 C B D u 9.00+

%) U3

npoxoaur yepes O: 9.00+vi + +
2

2(c+d)k

- ,k =0,1,2,..na nytu u3 D B C. PaccmoTpum ciyyanu.
2

A. Be3aexoasl BCcTpevaroTcs, KOraa nepebii uaet us A B B, Bropoi

n3 Cs D.
i+2(a+b)n :i+2(c+d)k <=>
41 %1 U3 U3

vy(a+2(a+b)n) =v(c+2(c+d)k) <>

__ cvi—avy+2v.(c+d)k
2(a+b)v,
KOTOpPOM YCJIIOBHUE HECJIOUYHUCIICHHOCTH N BBIIIOJHACTCA, PaBCH 21

€ {0,1,2, ... } . MuHMMaNbHbII HOMED K, TIPH

b. Beznexoasl BcTpewaroTesi, Koraa nepsiid uaet u3 B B A, Bropoit u3 C
B D.

a+2b 2(a+b)n c 2(c+d)k
J2atbm e 2ctdk_

U1 (1 U3 U2
vo(a+2b+2(a+b)n) =v,(c+ 2(c+d)k) <>

__ cvy—(a+2b)v+2v1(c+d)k
o 2(a+b)v,
IIPpHU KOTOPOM YCJIOBHUC LCJIOYHCICHHOCTH N BBINIOJHACTCS, paBCH 1

€ {0,1,2, ... } . MunumanbHbI HOMED K,

B. Besnexoapl BcTpeuaroTcsi, Korja nepBbiid ujet u3 B B A, Bropoit
n3DsB C.



a+2b 2(@+b)n c+2d 2(c+d)k
+ = + <
(1 1 U2 VU2

vo(a+2b+ 2(a+ b)n) =v,(c+2d + 2(c + d)k) <=>

n = (c+2d)vi—(a+2b)v,+2v,(c+d)k
2(a+b)v,

K, IPU KOTOPOM YCJOBHE LIEJTOYUCIEHHOCTH N BBIMIOJIHAECTCS, PABEH

10

I'. Be3nexoapl BCTpeUyaroTcsl, KOraa nepBbid uaet u3 A B B, BTopoi

m DB C.

€ {0,1,2, ... } . MuHuManbpHBI HOMEp

a n 2(a+b)n _ c+2d n 2(c+d)k <=>

V1 U1 VU2 VU2

vo(a+2(a+b)n) =v(c+2d+2(c+d)k) <>

__ (c+2d)v;—avy+2v,(c+d)k
- 2(a+b)v,
KOTOpPOM YCJIOBHUC HCITOYUCIICHHOCTH N BBIITOJHACTCA, PABCH 26

€ {0,1,2, ... } . MunumanbHbIil HOMED K, NIPH

Br160p MUHUMaNBHOTO U3 HOMEPOB k faet

OtBet: 1 yac 36 MUHYT



3ananue 6. Bapuanr 7.

JIBa Be3aexoaa OAHOBPEMEHHO HAUMHAIOT KYPCHPOBATh MEKIY OypOBBIMU
YCTaHOBKaMH: IepBbIA Mexay A u B, Beixoas u3 A, Bropoi — mexay C u D, Beixoas
n3 C. IIytu, cBA3BIBarOmME 3TU MAPbI IIYHKTOB, SBJISIIOTCS IIPSMOJIMHEUHBIMA
oTpe3kamu, nepecekaromumucs B Touke O, AO=14 km, OB=2 km, CO=10 kM, OD=1
KM, CKOPOCTH Y IIEPBOTO M BTOPOTO BE31EX0A0B paBHBI COOTBETCTBEHHO 10 1 20
KM/4ac. Uepes CKOJIbKO BPEMEHH OCIIE Havaa JBUKEHMsI BE3EX0/1bl IIEPBBII pa3
BCTpeTATCA B MyHKTEe C? BpemMeHeM Ha OCTaHOBKHM B KOHEYHBIX ITYHKTaX MapIIPyTOB
npeHedpeyb.

Pemenue. O603naunm AO=a, OB=b,CO=c,0D=d. Ckopoctu Be37eX0/0B
0003HaYMM Yepe3 Vi,V,. MOMEHTHI BpeMEHH, KOT/Ia MIePBhIA Be3AeX 0.1 TPOXOTUT

yepes O: 9.00+vi + z(av;b)n, n=0,12,.sanytuu3 AsBnu 9.00+—a:2b +
1 1 !

2(a+b)n o
— = 0,1,2,...na nytu u3 B B A. MOMEHTBI BpEMEHH, KOTJIa BTOPOU BE3AEX0]
1

2(c+d)k c+2d

,k=0,1,2,..5a nytu u3 C B D u 9.00+

%) U3

npoxoaur yepes O: 9.00+vi + +
2

2(c+d)k

- ,k =0,1,2,..na nytu u3 D B C. PaccmoTpum ciyyanu.
2

A. Be3aexoasl BCcTpevaroTcs, KOraa nepebii uaet us A B B, Bropoi

n3 Cs D.
i+2(a+b)n :i+2(c+d)k <=>
41 %1 U3 U3

vy(a+2(a+b)n) =v(c+2(c+d)k) <>

__ cvi—avy+2v.(c+d)k
2(a+b)v,
KOTOpPOM YCJIIOBHUE HECJIOUYHUCIICHHOCTH N BBIIIOJHACTCA, PaBCH 27

€ {0,1,2, ... } . MuHMMaNbHbII HOMED K, TIPH

b. Beznexoasl BcTpewaroTesi, Koraa nepsiid uaet u3 B B A, Bropoit u3 C
B D.

a+2b 2(a+b)n c 2(c+d)k
J2atbm e 2ctdk_

U1 (1 U3 U2
vo(a+2b+2(a+b)n) =v,(c+ 2(c+d)k) <>

__ cvy—(a+2b)v+2v1(c+d)k
o 2(a+b)v,
IIPpHU KOTOPOM YCJIOBHUC LCJIOYHCICHHOCTH N BBINIOJHACTCS, paBCH 2

€ {0,1,2, ... } . MunumanbHbI HOMED K,

B. Besnexoapl BcTpeuaroTcsi, Korja nepBbiid ujet u3 B B A, Bropoit
n3DsB C.



a+2b 2(@+b)n c+2d 2(c+d)k
+ = + <
(1 1 U2 VU2

vo(a+2b+ 2(a+ b)n) =v,(c+2d + 2(c + d)k) <=>

n = (c+2d)vi—(a+2b)vy+2v,(c+d)k
o 2(a+b)v,
K, IpXU KOTOPOM YCJIOBUC HCIOYUCIICHHOCTH N BBIIOJHACTCA, PAaBCH 4

€ {0,1,2, ... } . MuHuManbpHBI HOMEp

I'. Be3nexoapl BCTpeUuaroTcsl, Koraa nepBbid uaet u3 A B B, BTopoi

n3DsB C.
a n 2(a+b)n _ c+2d n 2(c+d)k <=>
U1 (%1 (%) (%)

vy(a+2(a+b)n) =v,(c+2d+2(c +d)k) <>

__ (c+2d)v;—av,+2v,(c+d)k
- 2(a+b)v,
KOTOPOM YCIIOBUE 1I€JIOYMCIICHHOCTHU N BBIMIOJIHIETCA, paBeH 24

€ {0,1,2, ... } . MunumanbHbIil HOMED K, MIPH

Br160p MuUHHMAaNbHOTO U3 HOMEPOB k faeT

OTtBeT: 5 yacoB



3ananue 6. Bapuanr 8.

JIBa Be3aexoaa OAHOBPEMEHHO HAUMHAIOT KYPCHPOBATh MEKIY OypOBBIMU
YCTaHOBKaMH: IepBbIA Mexay A u B, Beixoas u3 A, Bropoi — mexay C u D, Beixoas
n3 C. IIytu, cBA3BIBarOmME 3TU MAPbI IIYHKTOB, SBJISIIOTCS IIPSMOJIMHEUHBIMA
oTpe3kamu, nepecekaromumucs B Touke O, AO=14 km, OB=2 km, CO=12 kM, OD=3
KM, CKOPOCTH Y IIEPBOTO M BTOPOTO BE31EX0A0B paBHBI COOTBETCTBEHHO 10 1 20
KM/4ac. Uepes CKOJIbKO BPEMEHH OCIIE Havaa JBUKEHMsI BE3EX0/1bl IIEPBBII pa3
BCTpeTATCA B MyHKTEe C? BpemMeHeM Ha OCTaHOBKHM B KOHEYHBIX ITYHKTaX MapIIPyTOB
npeHedpeyb.

Pemenue. O603naunm AO=a, OB=b,CO=c,0D=d. Ckopoctu Be37eX010B
0003HaYMM Yepe3 Vi,V,. MOMEHTHI BpeMEHH, KOT/Ia MIePBhIA Be3AeX 0.1 TPOXOTUT

yepes O: 9.00+vi + z(av;b)n, n=0,12,.sanytuu3 AsBnu 9.00+—a:2b +
1 1 !

2(a+b)n o
— = 0,1,2,...na nytu u3 B B A. MOMEHTBI BpEMEHH, KOTJIa BTOPOU BE3AEX0]
1

2(c+d)k c+2d

,k=0,1,2,..5a nytu u3 C B D u 9.00+

%) U3

npoxoaur yepes O: 9.00+vi + +
2

2(c+d)k

- ,k =0,1,2,..na nytu u3 D B C. PaccmoTpum ciyyanu.
2

A. Be3aexoasl BCcTpevaroTcs, KOraa nepebii uaet us A B B, Bropoi

n3 Cs D.
i+2(a+b)n :i+2(c+d)k <=>
41 %1 U3 U3

vy(a+2(a+b)n) =v(c+2(c+d)k) <>

__ cvi—avy+2v.(c+d)k
2(a+b)v,
KOTOpPOM YCJIIOBHUE HECJIOUYHUCIICHHOCTH N BBIIIOJHACTCA, PaBCH 24

€ {0,1,2, ... } . MuHMMaNbHbII HOMED K, TIPH

b. Beznexoasl BcTpewaroTesi, Koraa nepsiid uaet u3 B B A, Bropoit u3 C
B D.

a+2b 2(a+b)n c 2(c+d)k
J2atbm e 2ctdk_

U1 (1 U3 U2
vo(a+2b+ 2(a+ b)n) =v,(c+ 2(c + d)k) <=>

__ cvy—(a+2b)v+2v1(c+d)k
o 2(a+b)v,
IPU KOTOPOM YCJIOBHE LIEJIOUMCIEHHOCTH N BBINIOJIHSETCS, paBeH 20

€ {0,1,2, ... } . MunumanbHbI HOMED K,

B. Besnexoapl BcTpeuaroTcsi, Korja nepBbiid ujet u3 B B A, Bropoit
n3DsB C.



a+2b 2(@+b)n c+2d 2(c+d)k
+ = + <
(1 1 U2 VU2

vo(a+2b+ 2(a+ b)n) =v,(c+2d + 2(c + d)k) <=>

n = (c+2d)vi—(a+2b)vy+2v,(c+d)k
o 2(a+b)v,
K, IpXU KOTOPOM YCJIOBUC HCIOYUCIICHHOCTH N BBIIOJHACTCA, PAaBCH 7

€ {0,1,2, ... } . MuHuManbpHBI HOMEp

I'. Be3nexoapl BCTpeUuaroTcsl, Koraa nepBbid uaet u3 A B B, BTopoi

n3DsB C.
a n 2(a+b)n _ c+2d n 2(c+d)k <=>
U1 (%1 (%) (%)

vy(a+2(a+b)n) =v,(c+2d+2(c +d)k) <>

__ (c+2d)v;—av,+2v,(c+d)k
- 2(a+b)v,
KOTOPOM YCJIOBHE LETOYUCICHHOCTH N BBIIOJHAECTCS, paBeH 1 1

€ {0,1,2, ... } . MunumanbHbIil HOMED K, MIPH

Br160p MuUHHMAaNbHOTO U3 HOMEPOB k faeT

OtBeTt: 11 yacoB 24 MUHYTBI



3ananmue 7.1.

B usmeputenbHbIX pubopax, UCTIOIb3YEMbIX B TIOJIEBOU T'€OJIOTHH, 2R
BCTPEYAIOTCSA  AJIEKTPUUYECKUE  CXEMBIPA3IMUYHOM  CII0)KHOCTH. A B
PaccmotpuM  ¢parMeHT TOJOOHONH CcXeMBl (CM. PHUCYHOK).
ConpoTuBieHUs pE3UCTOPOB MOKa3aHbl Ha cxeme, R = 50 Om. 4R
Ecnu k ToukaM 4 u DupuioXeHO MOCTOSHHOE HamnpsbkeHue U, To 6R R

no pesucropy R teuér Tok/; = 2A. Kakoil Tok [, Tedér mo

pesucropy R, xoraa HampspbkeHue UnpuiioskeHo K Toukam B u C?

OtBeT B amnepax OKpyIJIMTe 10 cOoThIX (Hanpumep, 1,03 A, 0,50 A). C' D
3R

Pemenne.

1. Haiiném nanpsixenue U. Eciam k ToukaM 4 1 DOpuiioXeHO MOCTOSTHHOE HampsbkeHue U, To 1o

yuactky ABD teuér Tok [;. ConmporuBnenue 3toro yuyactka R + 2R = 3R.Ilo 3akony Oma g

yuactka nenu U = I; - 3R.

2. Ipunoxkum Hanpspkenue Uk Toukam B u C. CHauana yoepém u3 2R
cxembl pesuctop 4R (cM. pucyHok). Torma mo mnemm BDC, A._E.B
conporuBiienre kotopoir R + 3R = 4R, moreuér 1ok I, = U/4R,a 41—

3

HanpsokeHne Ha pesuctope RUgp =1, R = U/4.B s10 Bpems 1o

uenu BAC, conportuieHue kotopoi 2R + 6R = 8R, noTeuér Tok 6R 121

I; = U/8R,a Hanpsikenrena pesucrope 2R

UAB:I3.R:U/4:UBD' C._D_.D

Ortcrona cnenyer, 4yTo HampsbkeHue Mmexay Toukamu AuDU,p = 0. 3R

[ToaToMmy, ecin NOAKIIOYUTH Mexay Toukamu AuD pe3ucrop 4R, To
TOK 10 HeMmy Oymer paseH Hymo: I, = 0/4R = 0. TakuMm 00pa3oM, IPH MOJKIIOYEHUH MEXKITY

toukaMu AuD pe3uctopa 4R Toku I, u I3 HE UBMEHSTCS, U MO-TIPEKHEMY

U 3R 3 3
=—-2A=150A.

L, =—=] -—=—], =
Z7AR T Y 4R T 41T 4

Oter:l, =1I;-— = 1,50 A.



3ananmue 7.2.
B usmeputenbHbIX pubopax, UCTIOIb3YEMbIX B TIOJIEBOU T'€OJIOTHH, 2R

BCTPEUAIOTCS  AJEKTPUYECKUE  CXEMBIPA3IMYHOM  CII0)KHOCTH. A B
PaccmotpuM  ¢parMeHT TOAOOHONH CcXeMBl (CM. PHCYHOK). 1
ConpoTuBieHUs pe3UCTOPOB MOKa3aHbl Ha cxeme, R = 50 Om. 4R
Ecnu k ToukaM 4 u DupuioXeHO MOCTOSHHOE HamnpsbkeHue U, To 6R R
no pesucropy R teuér tok/; = 2A. Kakoili Toxk [, Teué€r mo
pesucropy R, korga HampsbkeHue UnpuiioxkeHo K Toukam B u C?

OTBeT B ammiepax OKpYIJIUTE 10 COTHIX (Hampumep, 1,03 A, 0,50 A). C D
3R

Pemenne.

1. Haiiném nanpsokenue U. Ecin k Toukam 4 U DIpuiioKeHO NOCTOSIHHOE HanpspbkeHue U, To 1o
yuactky ABD teuér Tok [;. Conmporunenue 3toro yuyactka R + 2R = 3R.Ilo 3akony Oma g
yuactka uenu U = I; - 3R.

2. Mpunoxum Hanpspkenne Uk toukam B u C. CHauana yoepém u3 2R

cxembl pesuctop 4R (cMm. pucyHok). Torma mno uenu BDC, A.E.B
conporuBiienre kotopoir R + 3R = 4R, moreuér 1ok I, = U/4R,a —
Hanpsokenne Ha pesuctope RUgp =1, R = U/4.B s10 Bpems 1o L

uenu BAC, conporuneHue kotopo 2R + 6R = 8R, nmotedér TOK 6R 121 R

I3 = U/8R,a nanpsbkeHueHa pe3ucrope 2R

UAB=I3.R=U/4=UBD' C._D_D

Ortcrona cnenyer, 4yTo HampsbkeHue Mmexay Toukamu AuDU,p = 0. 3R

[ToaToMmy, ecin NOAKIIOYUTH Mexay Toukamu AuD pe3ucrop 4R, To
TOK 10 HeMmy Oymer paseH Hymo: I, = 0/4R = 0. TakuMm 00pa3oM, IPH MOJKIIOYEHUH MEXKITY
toukaMu AuD pe3uctopa 4R Toku I, u I3 HE UBMEHSTCS, U MO-TIPEKHEMY

R
= 1,20 A.

Izzll'ﬁ

Otser:l, =1I;-= = 1,20 A.



3ananmue 7.3.

B usmeputenbHbIX pubopax, UCTIOIb3YEMbIX B TIOJIEBOU T'€OJIOTHH,
BCTPEUAIOTCS  JJEKTPUYECKUE  CXEMBIPA3IMUYHOM  CII0O)KHOCTH.
PaccmotpuM  ¢parMeHT TOAOOHONH CcXeMBl (CM. PHCYHOK).
ConpoTuBieHUs pe3UCTOPOB MOKa3aHbl Ha cxeme, R = 50 Om.

Ecnu k ToukaM 4 u DupuioXeHO MOCTOSHHOE HamnpspbkeHue U, To
no pesucropy R teuér tok/; = 2A. Kakoiri Toxk [, Teué€r 1o
pesucropy R, korga HampspkeHue UnpuiioxkeHo K Toukam B u C?

OTBeT B ammepax OKpYTJIUTE 10 COTHIX (Hampumep, 1,03 A, 0,50 A).

Pemenmne.

2R
AW B
4R
6R R
C D
3R

1. Haiiném nanpsokenue U. Ecin k Toukam 4 U DIpuiioKeHO IOCTOSIHHOE HanpspbkeHue U, To 1o
yuactky ABD teuér Tok [;. Comportuienune 3toro ydacrka R + 2R = 3R.[lo 3akony Oma s

yuactka uenu U = I; - 3R.

2. IMpunoxum Hanpsokenne Uk toukam B u C. CHauana yoepém u3
cxembl pesuctop 4R (cMm. pucyHok). Torma no uenu BDC,
comnpotuBienre kortopoir R + 3R = 4R, noreuér tok I, = U/4R,a
Hanpsokenne Ha pesuctope RUgp =1, R = U/4.B 310 Bpems mo
uenu BAC, conpoTuBiieHHe KOTopoil 2R + 6R = 8R, nmoTe4éT TOK
I; = U/8R,a HanpsbkeHueHa pe3uctope 2R

Uwpg=13-R=U/4 = Upp.

Ortcrona cnegyer, 4yTo HampsbkeHue mexay Toukamu AuDU,p = 0.
[TosToMy, eciy MOAKIIOYUTh MEXAy ToukaMu AuD pe3uctop 4R, To

A

2R

«—

6R

I3

C

1

B

!

3R

D

TOK 10 HeMmy Oymer paseH Hymo: I, = 0/4R = 0. TakuMm 00pa3oM, IPH MOJKIIOYEHUH MEXKIY

toukamu AuD pe3ucropa 4R Toku I, U I3 HE UBMEHATCS, U TO-MIPEKHEMY

3R
Iy =1 =100A

Oter:l, =122 = 1,00 A.



3ananmue 7.4.

B usmeputenbHbIX pubopax, UCTIOIb3YEMbIX B TIOJIEBOU T'€OJIOTHH,
BCTPEUAIOTCS  JJEKTPUYECKUE  CXEMBIPA3IMUYHOM  CII0O)KHOCTH.
PaccmotpuM  ¢parMeHT TOAOOHONH CcXeMBl (CM. PHCYHOK).
ConpoTuBieHUs pe3UCTOPOB MOKa3aHbl Ha cxeme, R = 50 Om.

Ecnu k ToukaM 4 u DupuioXeHO MOCTOSHHOE HamnpspbkeHue U, To
no pesucropy R teuér tok/; = 2A. Kakoiri Toxk [, Teué€r 1o
pesucropy R, korga HampspkeHue UnpuiioxkeHo K Toukam B u C?

OTBeT B ammepax OKpYTJIUTE 10 COTHIX (Hampumep, 1,03 A, 0,50 A).

Pemenmne.

2R
AW B
4R
6R R
C D
3R

1. Haiiném nanpsokenue U. Ecin k Toukam 4 U DIpuiioKeHO IOCTOSIHHOE HanpspbkeHue U, To 1o
yuactky ABD teuér Tok [;. Comportuienune 3toro ydacrka R + 2R = 3R.[lo 3akony Oma s

yuactka uenu U = I; - 3R.

2. IMpunoxum Hanpsokenne Uk toukam B u C. CHauana yoepém u3
cxembl pesuctop 4R (cMm. pucyHok). Torma no uenu BDC,
comnpotuBienre kortopoir R + 3R = 4R, noreuér tok I, = U/4R,a
Hanpsokenne Ha pesuctope RUgp =1, R = U/4.B 310 Bpems mo
uenu BAC, conpoTuBiieHHe KOTopoil 2R + 6R = 8R, nmoTe4éT TOK
I; = U/8R,a HanpsbkeHueHa pe3uctope 2R

Uwpg=13-R=U/4 = Upp.

Ortcrona cnegyer, 4yTo HampsbkeHue mexay Toukamu AuDU,p = 0.
[TosToMy, eciy MOAKIIOYUTh MEXAy ToukaMu AuD pe3uctop 4R, To

A

2R

«—

6R

I3

C

1

B

!

3R

D

TOK 10 HeMmy Oymer paseH Hymo: I, = 0/4R = 0. TakuMm 00pa3oM, IPH MOJKIIOYEHUH MEXKIY

toukamu AuD pe3ucropa 4R Toku I, U I3 HE UBMEHATCS, U TO-MIPEKHEMY

3R
12 = 11 Ez 0,75A

Otser:l, =1 - 22 = 0,75 A.



3aganue 7.5.

B u3MepurenbHbpIX npubopax, UCIONb3yEMbIX B MOJIEBOW T'€0JIOTHH,
BCTPEUAIOTCSL  JJIEKTPUUYECKUE  CXEMBIPA3IMYHOM  CIIO)KHOCTH.
Paccmotpum  pparmeHT 1momo0HONW  cxXeMbl  (CM.  PHCYHOK).
ConpoTuBieHHs pe3UCTOPOB MOKa3aHbl Ha cxeMe, R = 80 Om.

Ecin k Toukam 4 ¥ DnpuiioskeHO NOCTOSIHHOE HampsikeHue U, To
no pesucropy R teuér Tok/; = SA. Kakoil Tok [, Tedér mo
pesucropy R, korga HampsbkeHue UnpuiioxkeHo K Toukam B u C?
OTBeT B ammepax OKpYIJIUTE 10 COTHIX (Hampumep, 1,03 A, 0,50 A).

Pemenue.

2R

6R

C

4R

3R

D

1. Haiiném nanpsixenue U. Eciam k ToukaM 4 1 DupuiioXeHO NMOCTOSTHHOE HampsbkeHue U, To 1o

yuactky ABD teuér Tok [;. Comporuienune 3toro ydactka R + 2R = 3R.[lo 3akony Oma s

yuactka uenu U = [; - 3R.

2. Ipunoxum Hamnpstkenue Uk Toukam B u C. CHauama yoepém u3
cxembl pesuctop 4R (cMm. pucyHok). Torma no uenu BDC,
comnpotuBienre koropoir R + 3R = 4R, noreuér tok I, = U/4R,a
Hanpsokenne Ha pesuctope RUgp =1, R = U/4.B 310 Bpems mo
uenu BAC, conpoTuBiieHHe KOTopoil 2R + 6R = 8R, moTe4éTr TOK
I; = U/8R,a HanpsikeHrena pesucrope 2R

Ugyg=13-R=U/4 = Upp.

Otcroga cineayet, 4To HampspkeHne Mexay Toukamu AuDU,p = 0.
[TosToMy, eciu MOAKIIOYUTh MEXAy ToukaMu AuD pe3uctop 4R, To

2R

6R

B

-

I3

!

C

3R

D

TOK 10 HeMy Oymer paBeH Hymio: [, = 0/4R = 0. Takum 00pa3oM, MpH MOJKITIOYCHUU MEXKITY

toukamu AuD pe3ucropa 4R Toku I, U I3 HE U3MEHATCS, U TO-MIPEKHEMY

3R
12 = 11 Ez 3,75A

OtBer:l, =1, -% = 3,75 A.



3ananmue 7.6.

B usmeputenbHbIX pubopax, UCTIOIb3YEMbIX B TIOJIEBOU T'€OJIOTHH, 2R
BCTPEUAIOTCS  AJEKTPUYECKUE  CXEMBIPA3IMYHOM  CII0)KHOCTH. A B
PaccmotpuM  ¢parMeHT TOAOOHONH CcXeMBl (CM. PHCYHOK). 1
ConpoTuBieHUs pe3UCTOPOB MOKa3aHbl Ha cxeme, R = 80 Om. 4R
Ecnu k ToukaM 4 u DupuioXeHO MOCTOSHHOE HamnpsbkeHue U, To 6R R

no pesucropy R teuér tok/; = SA. Kakoiri Toxk [, Teué€r mo
pesucropy R, korga HampsbkeHue UnpuiioxkeHo K Toukam B u C?

OTBeT B ammiepax OKpYIJIUTE 10 COTHIX (Hampumep, 1,03 A, 0,50 A). C D
3R

Pemenue.

1. Haiiném nanpsikenue U. Ecin k Toukam 4 U DIpuiioKeHO NOCTOSIHHOE HanpspbkeHue U, To 1o
yuactky ABD teuér Tok [;. Comporuiienune 3toro ydactka R + 2R = 3R.[lo 3akony Oma s
yuactka uenu U = [; - 3R.

2. Mpunoxum HampspkeHue Uk Toukam B u C. CHadana yoepém u3 2R
cxembl pesuctop 4R (cm. pucyHok). Torma mno uenu BDC, A-_:_TB
comnpotuBienne kortopoir R + 3R = 4R, noreuér tok I, = U/4R,a —
HanpsbkeHne Ha pesuctope RUpp =1, R = U/4.B 310 Bpems mo 5
uenu BAC, conpoTuBiieHHe KOTopoil 2R + 6R = 8R, moTe4éTr TOK 6R 121 R
I; = U/8R,a HanpsbkeHueHa pe3uctope 2R

Uy =13-R=U/4 = Upp. c D

Ortcrona cnefyer, 4yTo HampsbkeHue Mmexay Toukamu AuDU,p = 0. 3R

[TosToMy, ecnu MOAKIIOYUTh MEXAy ToukaMu AuD pe3uctop 4R, To

TOK 10 HeMmy Oyzmer paseH Hymo: I, = 0/4R = 0. TakuMm 00pa3oM, IPH MOJKIIOYEHUH MEXKIY
toukamu AuD pesucropa 4R Toku I, U I3 HE UBMEHATCS, U TO-MIPEKHEMY

3R
Iy =125 =300A

Otser:l, =1I;-= = 3,00 A.



3ananmue 7.7.

B usmeputenbHbIX pubopax, UCTIOIb3YEMbIX B TIOJIEBOU T'€OJIOTHH,
BCTPEUAIOTCS  JJEKTPUYECKUE  CXEMBIPA3IMUYHOM  CII0O)KHOCTH.
PaccmotpuM  ¢parMeHT TOAOOHONH CcXeMBl (CM. PHCYHOK).
ConpoTuBieHUs pe3UCTOPOB MOKa3aHbl Ha cxeme, R = 80 Om.

Ecnu k ToukaM 4 u DupuioXeHO MOCTOSHHOE HamnpspbkeHue U, To
no pesucropy R teuér tok/; = SA. Kakoit Toxk [, Teué€r mo
pesucropy R, korga HampspkeHue UnpuiioxkeHo K Toukam B u C?

OTBeT B ammepax OKpYTJIUTE 10 COTHIX (Hampumep, 1,03 A, 0,50 A).

Pemenmne.

2R
AW B
4R
6R R
C D
3R

1. Haiiném nanpsokenue U. Ecin k Toukam 4 U DIpuiioKeHO IOCTOSIHHOE HanpspbkeHue U, To 1o
yuactky ABD teuér Tok [;. Comportuienune 3toro ydacrka R + 2R = 3R.[lo 3akony Oma s

yuactka uenu U = I; - 3R.

2. IMpunoxum Hanpsokenne Uk toukam B u C. CHauana yoepém u3
cxembl pesuctop 4R (cMm. pucyHok). Torma no uenu BDC,
comnpotuBienre kortopoir R + 3R = 4R, noreuér tok I, = U/4R,a
Hanpsokenne Ha pesuctope RUgp =1, R = U/4.B 310 Bpems mo
uenu BAC, conpoTuBiieHHe KOTopoil 2R + 6R = 8R, nmoTe4éT TOK
I; = U/8R,a HanpsbkeHueHa pe3uctope 2R

Uwpg=13-R=U/4 = Upp.

Ortcrona cnegyer, 4yTo HampsbkeHue mexay Toukamu AuDU,p = 0.
[TosToMy, eciy MOAKIIOYUTh MEXAy ToukaMu AuD pe3uctop 4R, To

A

2R

«—

6R

I3

C

1

B

!

3R

D

TOK 10 HeMmy Oymer paseH Hymo: I, = 0/4R = 0. TakuMm 00pa3oM, IPH MOJKIIOYEHUH MEXKIY

toukamu AuD pe3ucropa 4R Toku I, U I3 HE UBMEHATCS, U TO-MIPEKHEMY

3R
12 = 11 az 2,50A

Otser:l, =122 = 2,50 A.



3ananmue 7.8.

B usmeputenbHbIX pubopax, UCTIOIb3YEMbIX B TIOJIEBOU T'€OJIOTHH,
BCTPEUAIOTCS  JJEKTPUYECKUE  CXEMBIPA3IMUYHOM  CII0O)KHOCTH.
PaccmotpuM  ¢parMeHT TOAOOHONH CcXeMBl (CM. PHCYHOK).
ConpoTuBieHUs pe3UCTOPOB MOKa3aHbl Ha cxeme, R = 80 Om.

Ecnu k ToukaM 4 u DupuioXeHO MOCTOSHHOE HamnpspbkeHue U, To
no pesucropy R teuér Tok/; = 6A. Kakoii Toxk [, Teu€r 1o
pesucropy R, korga HampspkeHue UnpuiioxkeHo K Toukam B u C?

OTBeT B ammepax OKpYTJIUTE 10 COTHIX (Hampumep, 1,03 A, 0,50 A).

Pemenmne.

2R
AW B
4R
6R R
C D
3R

1. Haiiném nanpsokenue U. Ecin k Toukam 4 U DIpuiioKeHO IOCTOSIHHOE HanpspbkeHue U, To 1o
yuactky ABD teuér Tok [;. Comportuienune 3toro ydacrka R + 2R = 3R.[lo 3akony Oma s

yuactka uenu U = I; - 3R.

2. IMpunoxum Hanpsokenne Uk toukam B u C. CHauana yoepém u3
cxembl pesuctop 4R (cMm. pucyHok). Torma no uenu BDC,
comnpotuBienre kortopoir R + 3R = 4R, noreuér tok I, = U/4R,a
Hanpsokenne Ha pesuctope RUgp =1, R = U/4.B 310 Bpems mo
uenu BAC, conpoTuBiieHHe KOTopoil 2R + 6R = 8R, nmoTe4éT TOK
I; = U/8R,a HanpsbkeHueHa pe3uctope 2R

Uwpg=13-R=U/4 = Upp.

Ortcrona cnegyer, 4yTo HampsbkeHue mexay Toukamu AuDU,p = 0.
[TosToMy, eciy MOAKIIOYUTh MEXAy ToukaMu AuD pe3uctop 4R, To

A

2R

«—

6R

I3

C

1

B

!

3R

D

TOK 10 HeMmy Oymer paseH Hymo: I, = 0/4R = 0. TakuMm 00pa3oM, IPH MOJKIIOYEHUH MEXKIY

toukamu AuD pe3ucropa 4R Toku I, U I3 HE UBMEHATCS, U TO-MIPEKHEMY

3R
12 = 11 ﬁz 2,25A

Otser:l, =122 = 2,25 A.



3ananmue 8. Bapuanr 1.

['opu3oHTaNbHBIA BOJOHOCHBIM CIIOM OJHOPOJHOM TOPOABI HM3BECTHOM TOJIIMHBI MPOUIECH
BEPTUKAIBHOW CKBXMHOM, B HWIKHEH TOYKE KOTOpOH paboTaeT Hacoc sl OTKa4Kd BOJbL. B
pesynbrare paboThl HAcOCca B YKa3aHHOM CJIO€ BOJIOHOCHOM TMOPOJABI 00pa3zyeTcsl JenpecCHOHHAs
BOPOHKA, KOTOpas B KaXXAblH MOMEHT BpPEeMEHH HuMeeT (opMy MpsSMOro KOHYyca, OCHOBAaHHE
KOTOPOr0 HAaxOJMTCS HAa BEpXHEW TIpaHule ciosd. Ha kKakoM pacCTOSIHUM OT BEpXHEH TOYKHU
CKBa)XMHBI HaXOJUTCS TPaHUIla BOPOHKH B BEPXHEW 4acCTH BOJIOHOCHOTO CJIOS uepe3 2 yaca Mocie
Hayayia paboThl HAcOCa, €CIIM Yepe3 OANH Yac OHA HaxOAWJIach Ha paccTossHUU 5 M? OTBeT maiiTe C
TOYHOCTBIO 0 102,

. 1 .2
Pemenne. Yepes yac paboTsl Hacoca 00bEM BOJBI B KOHYCOOOPa3HOH BOPOHKE paBeH V = 3T h,
Ie I — paguyc OKPYXKHOCTH B OCHOBaHMM KOHyca, h - BbIcoTa KOHyca. Uepe3 t yacoB pabOThI

1
obbeM Oynmer paBeH tV = Enrlzh, T7e 7y- paauyc OKPYKHOCTH mocie t gacoB paborsl. OTcrona

T-
OTHOIIICHUE 71 = +/t. CriefoBaTenbHO, HCKOMAas BEJIMUMHA paBHA T/t=7.07

OtBer: 7.07 M

3aganue 8. Bapuanr 2.

I'opu3oHTaNBHBI BOJOHOCHBIM CIIOM OJHOPOJHOM IOPOJABI HW3BECTHOM TOJIIUHBI MPOWUIEH
BEePTHKAIBHON CKBXXWMHOW, B HUXKHEW TOYKE KOTOpPOW paboTaeT HAcoc Jisi OTKaykd BOABL. B
pe3yabpTaTe paboThl HAcOCa B YKa3aHHOM CJIO€ BOJOHOCHOM IMOPOJBI 00pa3yeTcs AeNpecCHOHHAs
BOPOHKA, KOTOpas B KaXXIblii MOMEHT BPEMEHH HMeeT (HopMy TpsSMOTrO KOHYCa, OCHOBAaHHE
KOTOPOTO HAaXOJOUTCS Ha BepxHEW rpaHuie ciod. Ha kakoM pacCTOSHHMM OT BEpXHEH TOYKHU
CKBaKMHBI HAXOJUTCS TPaHUIIA BOPOHKU B BEPXHEH YaCTH BOJOHOCHOTO CJIOSl 4epe3 3 yaca mociie
Hayayia paboThl HAcOCa, €CIIM Yepe3 OJNH Yac OHA HaxoAWJach Ha paccTossHUU 4 M? OTBeT maiTe C
TOUHOCTBIO 10 107,

N 1.2
Pemenue. Yepes yac paboTel Hacoca 00bEM BOABI B KOHYCOOOpa3HOU BOPOHKE paBeH V = 37T h,
I7Ie T — paauyc OKPYKHOCTH B OCHOBAaHWHU KOHyca, h - BbicoTa KoHyca. Uepe3 t 4acoB pabOTHI

1
o0beM Oyzaer paseH tV = gm‘lzh, I7ie Ty~ PaguyCc OKPYXHOCTH mociie t yacoB paboTsl. OrTciona

-
OTHOIIIEHUE 71 = +/t. CiieioBaTeIbHO, HCKOMASI BEITHYHHA paBHa r/t=6.93

OTtBeT: 693 M



3ananmue 8. Bapuanr 3.

['opu3oHTaNbHBIA BOJOHOCHBIM CIIOM OJHOPOJHOM TOPOABI HM3BECTHOM TOJIIMHBI MPOUIECH
BEPTUKAIBHOW CKBXMHOM, B HWIKHEH TOYKE KOTOpOH paboTaeT Hacoc sl OTKa4Kd BOJbL. B
pesynbrare paboThl HAcOCca B YKa3aHHOM CJIO€ BOJIOHOCHOM TMOPOJABI 00pa3zyeTcsl JenpecCHOHHAs
BOPOHKA, KOTOpas B KaXXAblH MOMEHT BpPEeMEHH HuMeeT (opMy MpsSMOro KOHYyca, OCHOBAaHHE
KOTOPOr0 HAaxOJMTCS HAa BEpXHEW TIpaHule ciosd. Ha kKakoM pacCTOSIHUM OT BEpXHEH TOYKHU
CKBa)XKMHBI HAXOJUTCS TPaHUI]a BOPOHKU B BEPXHEH 4acTH BOJOHOCHOIO CIIOSl YEPE3 5 4acoB IMOCIe
Hayayia paboThl HAcOCa, €CIIM Yepe3 OAWH Yac OHa HaxoAwiach Ha paccTossHUU 3 M? OTBeT maiTe C
TOYHOCTBIO 0 102,

. 1 .2
Pemenne. Yepes yac paboTsl Hacoca 00bEM BOJBI B KOHYCOOOPa3HOH BOPOHKE paBeH V = 3T h,
Ie I — paguyc OKPYXKHOCTH B OCHOBaHMM KOHyca, h - BbIcoTa KOHyca. Uepe3 t yacoB pabOThI

1
obbeM Oynmer paBeH tV = Enrlzh, T7e 7y- paauyc OKPYKHOCTH mocie t gacoB paborsl. OTcrona

T-
OTHOIIICHUE 71 = +/t. CriefoBaTenbHO, HCKOMasl BEIMUMHA paBHa 7/t=6.71

OTtBer: 6.71 M

3ananue 8. Bapuanr 4.

I'opu3oHTaNBHBI BOJOHOCHBIM CIIOM OJHOPOJHOM IOPOJABI M3BECTHOM TOJIIUHBI IPOWUIEH
BEePTUKAIBHON CKBXMHOW, B HUXKHEW TOYKE KOTOpPOW paboTaeT HAcoc Jisi OTKaykd BOABL. B
pe3ynbrare padoThl HAcOCca B YKa3aHHOM CJIO€ BOJIOHOCHOM TMOPOJABI 00pa3zyeTcsl JenpecCHOHHAs
BOPOHKA, KOTOpash B KaXXIblii MOMEHT BPEMEHH HMeeT (HopMy TpsSMOTO KOHYCa, OCHOBAaHHE
KOTOPOTO HAaXOIOUTCS Ha BepxHEW rpaHuie ciod. Ha kakoM pacCTOSHMM OT BEpXHEH TOYKHU
CKBQ)KWHBI HAXOJUTCS TPaHUIIA BOPOHKH B BEPXHEW YaCTH BOJOHOCHOTO CJIOSl yepe3 6 4acoB MocCie
Hayayia paboThl HAcOCa, €CIIM Yepe3 OJWH Yac OHA HaxoAwjach Ha paccTossHUU 4 M? OTBeT maiTe C
TOUHOCTBIO 10 107

N 1 .2
Pemenue. Yepes yac paboTel Hacoca 00bEM BOABI B KOHYCOOOpa3HOU BOPOHKE paBeH V = 37T h,
IIe T — paauyc OKPYXKHOCTH B OCHOBAaHWHU KOHyca, h - BbicoTa KoHyca. Uepe3 t 4acoB pabOThI

1
o0beM Oyzaer paseH tV = gm‘lzh, I7ie Ty~ PaguyCc OKPYXHOCTH mociie t yacoB paboTsl. OrTciona

-
OTHOIIIEHUE 71 = +/t. CiieioBaTeIbHO, HCKOMASI BEITHYHHA paBHa rv/t=9.80

OtBet: 9.80 M



3ananmue 8. Bapuanr 5.

['opu3oHTaNbHBIA BOJOHOCHBIM CIIOM OJHOPOJHOM TOPOABI HM3BECTHOM TOJIIMHBI MPOUIECH
BEPTUKAIBHOW CKBXMHOM, B HWIKHEH TOYKE KOTOpOH paboTaeT Hacoc sl OTKa4Kd BOJbL. B
pesynbrare paboThl HAcOCca B YKa3aHHOM CJIO€ BOJIOHOCHOM TMOPOJABI 00pa3zyeTcsl JenpecCHOHHAs
BOPOHKA, KOTOpas B KaXXAblH MOMEHT BpPEeMEHH HuMeeT (opMy MpsSMOro KOHYyca, OCHOBAaHHE
KOTOPOr0 HAaxOJMTCS HAa BEpXHEW TIpaHule ciosd. Ha kKakoM pacCTOSIHUM OT BEpXHEH TOYKHU
CKBa)XKMHBI HAXOJUTCS TPaHUI]a BOPOHKU B BEPXHEH 4acTH BOJOHOCHOI'O CIIOSl Yepe3 7 4acoB IOCIE
Hayayia paboThl HAcOCa, €CIIM Yepe3 OANH Yac OHA HaxOAWJIach Ha paccTossHUU 5 M? OTBeT maiiTe C
TOYHOCTBIO 0 102,

. 1 .2
Pemenne. Yepes yac paboTsl Hacoca 00bEM BOJBI B KOHYCOOOPa3HOH BOPOHKE paBeH V = 3T h,
Ie I — paguyc OKPYXKHOCTH B OCHOBaHMM KOHyca, h - BbIcoTa KOHyca. Uepe3 t yacoB pabOThI

1
obbeM Oynmer paBeH tV = Enrlzh, T7e 7y- paauyc OKPYKHOCTH mocie t gacoB paborsl. OTcrona

T-
OTHOIIICHUE 71 = +/t. CiefoBaTenbHO, NCKOMas BeJIMUMHA paBHA 7/t=13.23

OTtBer: 13.23 M

3ananmue 8. Bapuanr 6.

['opu3oHTanbHBIA BOJOHOCHBIM CIIOM OJHOPOJHOM TOPOABl HM3BECTHOM TOJIIMHBI MNPOUIECH
BEPTUKAIBHONW CKBaXMHOM, B HWIKHEH TOYKE KOTOpOW paboTaeT Hacoc Uisi OTKa4Kd BOJbL. B
pe3ynbTare paboThl HAcoca B YKa3aHHOM CJIO€ BOJOHOCHOM MOPOABI 00paszyeTcsl JenpecCHOHHast
BOpOHKa, KOTOpas B KaXIblH MOMEHT BpeMEeHH uMeeT (opMy MpsIMOro KOHYca, OCHOBAaHHE
KOTOPOr0 HAaxOJMTCS HAa BEpXHEW TIpaHule ciosd. Ha KakoM pacCTOSIHUM OT BEpXHEHW TOYKHU
CKBA)KMHBI HaXOJIUTCS TPaHMIIA BOPOHKU B BEPXHEH YaCTH BOJOHOCHOTO €J0d 4epe3 3 yaca mocie
Hauaia paboThl Hacoca, eciii Yepe3 OJMH Yac OHa HaxoJwiach Ha pacctosHuu 4 Mm? OTBeT naiite ¢
TOYHOCTBIO 10 107,

. 1 .2
Pemenne. Yepes yac paboTsl Hacoca 00bEM BOJBI B KOHYCOOOPa3HOH BOPOHKE paBeH V = 3T h,
IIe I — paguyc OKPYXKHOCTH B OCHOBaHHMM KOHyca, h - BbIcoTa KoHyca. Uepe3 t yacoB pabOThI

1
o0beM Oyzaer paseH tV = gm‘lzh, IJie T4~ PaJuyc OKPYXHOCTH mociie t yacoB paboTsl. Orciona

T-
OTHOIIICHUE 71 = +/t. CriefoBaTenbHO, HCKOMAasl BEJIMUKMHA paBHA T/t= 6.93

OTtBeT: 6.93 M



3ananmue 8. Bapuanr 7.

['opu3oHTaNbHBIA BOJOHOCHBIM CIIOM OJHOPOJHOM TOPOABI HM3BECTHOM TOJIIMHBI MPOUIECH
BEPTUKAIBHOW CKBXMHOM, B HWIKHEH TOYKE KOTOpOH paboTaeT Hacoc sl OTKa4Kd BOJbL. B
pesynbrare paboThl HAcOCca B YKa3aHHOM CJIO€ BOJIOHOCHOM TMOPOJABI 00pa3zyeTcsl JenpecCHOHHAs
BOPOHKA, KOTOpas B KaXXAblH MOMEHT BpPEeMEHH HuMeeT (opMy MpsSMOro KOHYyca, OCHOBAaHHE
KOTOPOr0 HAaxOJMTCS HAa BEpXHEW TIpaHule ciosd. Ha kKakoM pacCTOSIHUM OT BEpXHEH TOYKHU
CKBa)XKMHBI HAXOJUTCS TPaHUI]a BOPOHKU B BEPXHEH 4acTH BOJOHOCHOI'O CIIOSl Yepe3 7 4acoB IOCIE
Hayayia paboThl HAcOCa, €CIIM Yepe3 OJWH Yac OHA HaxoAWJach Ha paccTossHUU 2 M? OTBeT maiTe C
TOYHOCTBIO 0 102,

. 1 .2
Pemenne. Yepes yac paboTsl Hacoca 00bEM BOJBI B KOHYCOOOPa3HOH BOPOHKE paBeH V = 3T h,
Ie I — paguyc OKPYXKHOCTH B OCHOBaHMM KOHyca, h - BbIcoTa KOHyca. Uepe3 t yacoB pabOThI

1
obbeM Oynmer paBeH tV = Enrlzh, T7e 7y- paauyc OKPYKHOCTH mocie t gacoB paborsl. OTcrona

T-
OTHOIIICHUE 71 = +/t. CriefoBaTenbHO, HCKOMAs BEJIMUMHA paBHA T/t=5.29

OTtBer: 529 M

3ananmue 8. Bapuanr 8.

['opu3oHTanbHBIA BOJOHOCHBIM CIIOM OJHOPOJHOM TOPOABl HM3BECTHOM TOJIIMHBI MNPOUIECH
BEPTUKAIBHONW CKBaXMHOM, B HWIKHEH TOYKE KOTOpOW paboTaeT Hacoc Uisi OTKa4Kd BOJbL. B
pe3ynbTare paboThl HAcoca B YKa3aHHOM CJIO€ BOJOHOCHOM MOPOABI 00paszyeTcsl JenpecCHOHHast
BOpOHKa, KOTOpas B KaXIblH MOMEHT BpeMEeHH uMeeT (opMy MpsIMOro KOHYca, OCHOBAaHHE
KOTOPOr0 HAaxOJMTCS HAa BEpXHEW TIpaHule ciosd. Ha KakoM pacCTOSIHUM OT BEpXHEHW TOYKHU
CKBA)KMHBI HaXOJIUTCS TPaHMIIA BOPOHKU B BEPXHEH YaCTH BOJOHOCHOTO €J0d 4epe3 3 yaca mocie
Hauaia paboThl Hacoca, eciii Yepe3 OJMH Yac OHa HaxoJwiach Ha pacctosHuu 4 Mm? OTBeT naiite ¢
TOYHOCTBIO 10 107,

. 1 .2
Pemenne. Yepes yac paboTsl Hacoca 00bEM BOJBI B KOHYCOOOPa3HOH BOPOHKE paBeH V = 3T h,
IIe I — paguyc OKPYXKHOCTH B OCHOBaHHMM KOHyca, h - BbIcoTa KoHyca. Uepe3 t yacoB pabOThI

1
o0beM Oyzaer paseH tV = gm‘lzh, IJie T4~ PaJuyc OKPYXHOCTH mociie t yacoB paboTsl. Orciona

T-
OTHOIIICHUE 71 = +/t. CriefoBaTenbHO, HCKOMAasl BEJIMUKMHA paBHA T/t= 6.93

OtBet: 6.93 M



3ananmue 9. Bapuanr 1.

MasieHbKUH KpHCTaII KyOMueckoil (opMbl HaxoauTcs Ha
TJIABHOW ONTHYECKON OCH TOHKOW COOMpArOIICH JTMH3BI Ha a A b
paccrosHun a oT He€. C Apyrol CTOpPOHBI JIMH3BI Ha

paccTtossHU bOT HE€ YCTaHOBJICHO TUIOCKOE 3€pKajo (CM.
pucyHok). Ecimm a=a;=10cm wm a=a=15cm, TO
JEHCTBUTEIIPHOE HW300paK€HHWE KpUCTAIa B ONTHYECKOU v
CUCTEME <JIMH3a — 3€PKaJIO»0Ka3bIBAECTC HA TOM XK€ MECTE,
raeHaxoauTcsl kpuctamwi. Haiinure paccrosuue b. OTBeT B
CaHTHMETpaxX OKPYIVIUTE A0 LENbIX (HanpuMmep, 25 cM, 37 cM, 52 cm).

s

JIunza 3epkaio

Pemenue.

JeticTBUTENbHOE N300paKEHUE KPUCTAINIA B ONITUYECKON CUCTEME «JTMH3a — 3€PKAJI0» OKKETCs Ha
TOM K€ MECTE, /1€ HaXOAUTCSI KPUCTAILI, B IBYX CIy4asX.

1. Eciu xpucTamn pacnojioKE€H Ha IVIaBHOM ONTHYECKOM ocu

auH3b B €€ Qokyce (a = F), To cnpasa oT JuH3bI 1yuul’u 2’ ot
KpHCTala UAyT NapajuleIbHO INIABHOW ONTUYECKON OCH JIMH3bI
U MaJaloT Ha 3€pKajlo [0 HOPMAJIM K €ro IMOBEPXHOCTH.
[Tockonbky yrom TmajeHUss paBeH Yy  OTPaXEeHHS,

nyunl”u2”’mocne OTpakeHHsT OT 3€pKaja CHOBa HIYT
NapaJUIeJIbHO IJIaBHOM ONTHUYECKOW OCU JIMH3BI M, IPOUIs
JMH3Y CIpaBa HajueBo, cobupaiorcs B e€ ¢okyce (cMm. puc. 1).
[Ipu 5TOM paccrosiure b MOKET OBITh JIFOOBIM.

2. Ecnu xpuctaiia pacroyioKeH Ha TJIaBHOM ONTHUYECKOHW OCH
auH3bl JeBee Qokyca(a > F), TocmpaBa OT JIMH3BI Jy4d OT

KPUCTAIIIA00pa3yI0T CXOMAIIUICS MyYOK U, €ClIM 3epKajia HeT,

dbopMUPYIOT Ha  TJIAaBHOH  ONTHYECKOH  OCH  JIUH3BI
JeicTBUTEeNIbHOE M300pakeHHe Kpuctamia. PaccrosHue b

orpenenuM 1o (Gopmysie JTHH3BL:
1 1 1 Puc. 2

a b F’
Ecnu TenepbnocTaBUTh 3€pKalo TaM, IZI€é HAXOAUTCS 3TO HM300pa)KeHHWE KpHUCTaia, TO JIY4H,
chopMHpOBaBIINE U300pakeHUE, OTPA3ATCS B 3€pKajie M MOMIYT K JMH3€ KaK Jydyd OT MpeaMeTa,
HaXOJALIET0Cs Ha pacCTOSIHUU b OoT nuH3bI (cM. puc. 2). [1o ¢popmyre JIMH3BI OTy4aeM, 4TO JIeBee
JMH3Bl 3TH JIy4M COMAYTCS M AalyT AEHCTBUTEIbHOE M300pakeHHE Ha PACCTOSHUU a OT HEE, TO
€CThb TaM, IJI€ HAXOAUTCS KpUCTAILI.
[TockonbKy B ycnmoBuu 3a1auu aq < a,, T0a; = Fu

1+1_1
a, b_a1
Otcrona
b_al-az_10-15_30
T4 —a, 15-10 M
OTBeT:
1 1 1
—_—=—t—, oTkyfia b = 30 cm.



3aganue 9. Bapuanr 2.

Manenpkuii KpucTamur KyOudecko (opMbl HaxXxOJWUTCS Ha
TJIABHOM ONTHYECKON OCH TOHKOW cOOMparomiei JWH3BI Ha a
paccrossHun a oT He€. C apyroil CTOPOHBI JIMH3BI HaA

paccTostHUM bhOT HEE YCTaHOBIIEHO IUIOCKOE 3epKajio (CM.

pucyHok). Ecmm a=a;=12cm wmm a=a, =18 cm, TO
NeHCTBUTENIFHOE HM300paKeHUE KpPUCTAUIa B ONTHYECKON v
CHUCTEME WIMH3a — 3€PKajo» OKa3bIBAETCS HA TOM XK€ MECTE,

rae Haxoautcs kpucraml. Hadimure paccrosaue b. OTBeT B
CaHTHUMETpax OKPYIJIUTE J0 LEebIX (Harpumep, 25 cM, 37 cm, 52 cm).

o

JIunza 3epkano

Pemenue.
JleiicTBuTensHOE M300paKeHNE KPUCTAIIIA B ONITUYECKOM CHCTEME <«JTUH3a — 3EPKAJI0» OKAXKETCs Ha
TOM >K€ MECTE, T'JIe HaXOAUTCSI KPUCTAILI, B IBYX CIydasx.

1. Ecnm kpucTtamin pacnoyio)KeH Ha TJIaBHOM ONTHYECKON OCH
nuH3b B €€ dokyce (a = F), To cipaBa OT JUH3BI Jyuul’n 2’ oT

KpHUCTaJUIa UAYT NapajulesIbHO IVIABHOM ONTUYECKOW OCH JIMH3BI

U TMMagaroT Ha 3CPKAJIO IO HOpMaJIM K €Tr0 IOBCPXHOCTH.

[Mockonmbky yrom TaJeHWs paBeH YUy  OTPaXKCHHS,
ayuul”’u2”’nocne oTpaxkeHus OT 3€pKajga CHOBa MJIYT
napajuleibHO TJIABHOM ONTHUYECKOW OCH JIMH3bl MW, MPOHIA
JUH3Y clpaBa HajeBo, cobuparorcs B e€ dokyce (cm. puc. 1).
[Tpu aTOM paccTostHuE b MOKET OBITH JTHOOBIM.

2. Ecnu xpucrtann pacnojioXeH Ha TJIaBHOW ONTHUYECKOW OCH
nuH3bl JieBee (okyca(a > F), TocmpaBa OT JIMH3BI Jy4d OT
KPUCTAIIA00Pa3yIOT CXOMSAIIUICS MyYOK U, €CIIM 3epKajia Her,

dbopMHpYIOT HAa  TJABHOM  ONTHYECKONM  OCH  JIMH3BI
JNEHCTBUTEIIbHOE M300pakeHne Kpucramuia. PaccrosHue b

orpeaenuM 1o (Gpopmyie JTUH3bIL:
1 1 1 Puc. 2

a b F’
Ecnmu TemephlocTaBUTh 3€pKaNo TaM, TI€ HAXOMUTCS 3TO HM300paKeHHWE KpHUCTaia, TO JIY4H,
c(hopMHUpPOBABIIINE U300paXKEHHE, OTPA3SITCS B 3€pPKaJIe U MOWAYT K JIMH3E KaK JIY9H OT IpeaMeTa,
HaXOJIAIIET0Cs Ha pacCTOSTHUU b oT JIMH3BI (cM. puc. 2). [lo dhopmyse TUH3BI TIoJTydaeMm, 4To JieBee
JMH3BI 3TH JIY4Hd COMAYTCS M JanyT JEHCTBUTEIbHOE M300pa’keHHe Ha PACCTOSHUHU a OT HeE, TO
€CTh TaM, TJI¢ HAXOIUTCSI KPUCTAILIL.

ITockoJIbKY B YCJIOBUM 3a7a4l a4 < A5, TO A1 = F 1
1 4 1 1
a, b a
Ortcrona
a; a
p= %
A —aq
Ortser:
1 1 1
—=—+-, oTkygab = 36 cm



3ananue 9. Bapuanr 3.

Manenpkuii KpucTamur KyOudecko (opMbl HaxXxOJWUTCS Ha
TJIABHOM ONTHYECKON OCH TOHKOW cOOMparomiei JWH3BI Ha a
paccrossHun a oT He€. C apyroil CTOPOHBI JIMH3BI HaA

paccTostHUM bhOT HEE YCTaHOBIIEHO IUIOCKOE 3epKajio (CM.

pucyHok). Ecmm a=a;=12cm wmm a=a,=16cm, TO
NeHCTBUTENIFHOE HM300paKeHUE KpPUCTAUIa B ONTHYECKON v
CHUCTEME WIMH3a — 3€PKajo» OKa3bIBAETCS HA TOM XK€ MECTE,

rae Haxoautcs kpucraml. Hadimure paccrosaue b. OTBeT B
CaHTHUMETpax OKPYIJIUTE J0 LEebIX (Harpumep, 25 cM, 37 cm, 52 cm).

o

JIunza 3epkano

Pemenue.
JleiicTBuTensHOE M300paKeHNE KPUCTAIIIA B ONITUYECKOM CHCTEME <«JTUH3a — 3EPKAJI0» OKAXKETCs Ha
TOM >K€ MECTE, T'JIe HaXOAUTCSI KPUCTAILI, B IBYX CIydasx.

1. Ecnm kpucTtamin pacnoyio)KeH Ha TJIaBHOM ONTHYECKON OCH
nuH3b B €€ dokyce (a = F), To cipaBa OT JUH3BI Jyuul’n 2’ oT

KpHUCTaJUIa UAYT NapajulesIbHO IVIABHOM ONTUYECKOW OCH JIMH3BI

U TMMagaroT Ha 3CPKAJIO IO HOpMaJIM K €Tr0 IOBCPXHOCTH.

[Mockonmbky yrom TaJeHWs paBeH YUy  OTPaXKCHHS,
ayuul”’u2”’nocne oTpaxkeHus OT 3€pKajga CHOBa MJIYT
napajuleibHO TJIABHOM ONTHUYECKOW OCH JIMH3bl MW, MPOHIA
JUH3Y clpaBa HajeBo, cobuparorcs B e€ dokyce (cm. puc. 1).
[Tpu aTOM paccTostHuE b MOKET OBITH JTHOOBIM.

2. Ecnu xpucrtann pacnojioXeH Ha TJIaBHOW ONTHUYECKOW OCH
nuH3bl JieBee (okyca(a > F), TocmpaBa OT JIMH3BI Jy4d OT
KPUCTAIIA00Pa3yIOT CXOMSAIIUICS MyYOK U, €CIIM 3epKajia Her,

dbopMHpYIOT HAa  TJABHOM  ONTHYECKONM  OCH  JIMH3BI
JNEHCTBUTEIIbHOE M300pakeHne Kpucramuia. PaccrosHue b

orpeaenuM 1o (Gpopmyie JTUH3bIL:
1 1 1 Puc. 2

a b F’
Ecnmu TemephlocTaBUTh 3€pKaNo TaM, TI€ HAXOMUTCS 3TO HM300paKeHHWE KpHUCTaia, TO JIY4H,
c(hopMHUpPOBABIIINE U300paXKEHHE, OTPA3SITCS B 3€pPKaJIe U MOWAYT K JIMH3E KaK JIY9H OT IpeaMeTa,
HaXOJIAIIET0Cs Ha pacCTOSTHUU b oT JIMH3BI (cM. puc. 2). [lo dhopmyse TUH3BI TIoJTydaeMm, 4To JieBee
JMH3BI 3TH JIY4Hd COMAYTCS M JanyT JEHCTBUTEIbHOE M300pa’keHHe Ha PACCTOSHUHU a OT HeE, TO
€CTh TaM, TJI¢ HAXOIUTCSI KPUCTAILIL.

ITockoJIbKY B YCJIOBUM 3a7a4l a4 < A5, TO A1 = F 1
1 4 1 1
a, b a
Ortcrona
a; a
p= %
A —aq
Ortser:
1 1 1
—=—+-, oTKyzab = 48 cm.



3ananmue 9. Bapuanr 4.

MasieHbKUH KpHCTaII KyOMueckoil (opMbl HaxoauTcs Ha
TJIABHOW ONTHYECKON OCH TOHKOW COOMpArOIICH JTMH3BI Ha a A b
paccrosHun a oT He€. C Apyrol CTOpPOHBI JIMH3BI Ha

paccTtossHU bOT HE€ YCTaHOBJICHO TUIOCKOE 3€pKajo (CM.
pucyHok). Ecim a=a;=12cm wm a=a;=15cm, TO
JEHCTBUTEIIPHOE HW300paK€HHWE KpUCTAIa B ONTHYECKOU v
CUCTEME «IMH3a — 3€PKaIo» OKa3bIBAE€TCs Ha TOM K€ MECTE,

rae Haxoautces kKpucrtami. Haiaure paccrosaume b. OTBeT B
CaHTHMETpaxX OKPYIVIUTE A0 LENbIX (HanpuMmep, 25 cM, 37 cM, 52 cm).

s

JIunza 3epkaio

Pemenue.

JeticTBUTENbHOE N300paKEHUE KPUCTAINIA B ONITUYECKON CUCTEME «JTMH3a — 3€PKAJI0» OKKETCs Ha
TOM K€ MECTE, /1€ HaXOAUTCSI KPUCTAILI, B IBYX CIy4asX.

1. Eciu xpucTamn pacnojioKE€H Ha IVIaBHOM ONTHYECKOM ocu

auH3b B €€ Qokyce (a = F), To cnpasa oT JuH3bI 1yuul’u 2’ ot
KpHCTala UAyT NapajuleIbHO INIABHOW ONTUYECKON OCH JIMH3bI
U MaJaloT Ha 3€pKajlo [0 HOPMAJIM K €ro IMOBEPXHOCTH.
[Tockonbky yrom TmajeHUss paBeH Yy  OTPaXEeHHS,

nyunl”u2”’mocne OTpakeHHsT OT 3€pKaja CHOBa HIYT
NapaJUIeJIbHO IJIaBHOM ONTHUYECKOW OCU JIMH3BI M, IPOUIs
JMH3Y CIpaBa HajueBo, cobupaiorcs B e€ ¢okyce (cMm. puc. 1).
[Ipu 5TOM paccrosiure b MOKET OBITh JIFOOBIM.

2. Ecnu xpuctaiia pacroyioKeH Ha TJIaBHOM ONTHUYECKOHW OCH
auH3bl JeBee Qokyca(a > F), TocmpaBa OT JIMH3BI Jy4d OT

KPUCTAIIIA00pa3yI0T CXOMAIIUICS MyYOK U, €ClIM 3epKajia HeT,

dbopMUPYIOT Ha  TJIAaBHOH  ONTHYECKOH  OCH  JIUH3BI
JeicTBUTEeNIbHOE M300pakeHHe Kpuctamia. PaccrosHue b

orpenenuM 1o (Gopmysie JTHH3BL:
1 1 1 Puc. 2

a b F’
Ecnu TenepbnocTaBUTh 3€pKalo TaM, IZI€é HAXOAUTCS 3TO HM300pa)KeHHWE KpHUCTaia, TO JIY4H,
chopMHpOBaBIINE U300pakeHUE, OTPA3ATCS B 3€pKajie M MOMIYT K JMH3€ KaK Jydyd OT MpeaMeTa,
HaXOJALIET0Cs Ha pacCTOSIHUU b OoT nuH3bI (cM. puc. 2). [1o ¢popmyre JIMH3BI OTy4aeM, 4TO JIeBee
JMH3Bl 3TH JIy4M COMAYTCS M AalyT AEHCTBUTEIbHOE M300pakeHHE Ha PACCTOSHUU a OT HEE, TO
€CThb TaM, IJI€ HAXOAUTCS KpUCTAILI.
[TockonbKy B ycnmoBuu 3a1auu aq < a,, T0a; = Fu

1+1_1
a, b a
Otcrona
a; a
P
a; —a;
OTBeT:
1 1 1
—_—=—t—, oTkyfia b = 60 cm.



3ananue 9. Bapuanr 5.

Manenpkuii KpucTamur KyOudecko (opMbl HaxXxOJWUTCS Ha
TJIABHOM ONTHYECKON OCH TOHKOW cOOMparomiei JWH3BI Ha a
paccrossHun a oT He€. C apyroil CTOPOHBI JIMH3BI HaA

paccTostHUM bhOT HEE YCTaHOBIIEHO IUIOCKOE 3epKajio (CM.

pucyHok). Ecmm a=a;=12cm wmm a=a;=30cm, TO
NeHCTBUTENIFHOE HM300paKeHUE KpPUCTAUIa B ONTHYECKON v
CHUCTEME WIMH3a — 3€PKajo» OKa3bIBAETCS HA TOM XK€ MECTE,

rae Haxoautcs kpucraml. Hadimure paccrosaue b. OTBeT B
CaHTHUMETpax OKPYIJIUTE J0 LEebIX (Harpumep, 25 cM, 37 cm, 52 cm).

o

JIunza 3epkano

Pemenue.
JleiicTBuTensHOE M300paKeHNE KPUCTAIIIA B ONITUYECKOM CHCTEME <«JTUH3a — 3EPKAJI0» OKAXKETCs Ha
TOM >K€ MECTE, T'JIe HaXOAUTCSI KPUCTAILI, B IBYX CIydasx.

1. Ecnm kpucTtamin pacnoyio)KeH Ha TJIaBHOM ONTHYECKON OCH
nuH3b B €€ dokyce (a = F), To cipaBa OT JUH3BI Jyuul’n 2’ oT

KpHUCTaJUIa UAYT NapajulesIbHO IVIABHOM ONTUYECKOW OCH JIMH3BI

U TMMagaroT Ha 3CPKAJIO IO HOpMaJIM K €Tr0 IOBCPXHOCTH.

[Mockonmbky yrom TaJeHWs paBeH YUy  OTPaXKCHHS,
ayuul”’u2”’nocne oTpaxkeHus OT 3€pKajga CHOBa MJIYT
napajuleibHO TJIABHOM ONTHUYECKOW OCH JIMH3bl MW, MPOHIA
JUH3Y clpaBa HajeBo, cobuparorcs B e€ dokyce (cm. puc. 1).
[Tpu aTOM paccTostHuE b MOKET OBITH JTHOOBIM.

2. Ecnu xpucrtann pacnojioXeH Ha TJIaBHOW ONTHUYECKOW OCH
nuH3bl JieBee (okyca(a > F), TocmpaBa OT JIMH3BI Jy4d OT
KPUCTAIIA00Pa3yIOT CXOMSAIIUICS MyYOK U, €CIIM 3epKajia Her,

dbopMHpYIOT HAa  TJABHOM  ONTHYECKONM  OCH  JIMH3BI
JNEHCTBUTEIIbHOE M300pakeHne Kpucramuia. PaccrosHue b

orpeaenuM 1o (Gpopmyie JTUH3bIL:
1 1 1 Puc. 2

a b F’
Ecnmu TemephlocTaBUTh 3€pKaNo TaM, TI€ HAXOMUTCS 3TO HM300paKeHHWE KpHUCTaia, TO JIY4H,
c(hopMHUpPOBABIIINE U300paXKEHHE, OTPA3SITCS B 3€pPKaJIe U MOWAYT K JIMH3E KaK JIY9H OT IpeaMeTa,
HaXOJIAIIET0Cs Ha pacCTOSTHUU b oT JIMH3BI (cM. puc. 2). [lo dhopmyse TUH3BI TIoJTydaeMm, 4To JieBee
JMH3BI 3TH JIY4Hd COMAYTCS M JanyT JEHCTBUTEIbHOE M300pa’keHHe Ha PACCTOSHUHU a OT HeE, TO
€CTh TaM, TJI¢ HAXOIUTCSI KPUCTAILIL.

ITockoJIbKY B YCJIOBUM 3a7a4l a4 < A5, TO A1 = F 1
1 4 1 1
a, b a
Ortcrona
a; a
p= %
A —aq
Ortser:
1 1 1
—=—+-, oTkygab = 20 cm



3ananue 9. Bapuanr 6.

Manenpkuii KpucTamur KyOudecko (opMbl HaxXxOJWUTCS Ha
TJIABHOM ONTHYECKON OCH TOHKOW cOOMparomiei JWH3BI Ha a
paccrossHun a oT He€. C apyroil CTOPOHBI JIMH3BI HaA

paccTostHUM bhOT HEE YCTaHOBIIEHO IUIOCKOE 3epKajio (CM.

pucyHok). Ecmm a=a;=15cm wmm a=a; =24 cMm, TO
NeHCTBUTENIFHOE HM300paKeHUE KpPUCTAUIa B ONTHYECKON v
CHUCTEME WIMH3a — 3€PKajo» OKa3bIBAETCS HA TOM XK€ MECTE,

rae Haxoautcs kpucraml. Hadimure paccrosaue b. OTBeT B
CaHTHUMETpax OKPYIJIUTE J0 LEebIX (Harpumep, 25 cM, 37 cm, 52 cm).

o

JIunza 3epkano

Pemenue.
JleiicTBuTensHOE M300paKeHNE KPUCTAIIIA B ONITUYECKOM CHCTEME <«JTUH3a — 3EPKAJI0» OKAXKETCs Ha
TOM >K€ MECTE, T'JIe HaXOAUTCSI KPUCTAILI, B IBYX CIydasx.

1. Ecnm kpucTtamin pacnoyio)KeH Ha TJIaBHOM ONTHYECKON OCH
nuH3b B €€ dokyce (a = F), To cipaBa OT JUH3BI Jyuul’n 2’ oT

KpHUCTaJUIa UAYT NapajulesIbHO IVIABHOM ONTUYECKOW OCH JIMH3BI

U TMMagaroT Ha 3CPKAJIO IO HOpMaJIM K €Tr0 IOBCPXHOCTH.

[Mockonmbky yrom TaJeHWs paBeH YUy  OTPaXKCHHS,
ayuul”’u2”’nocne oTpaxkeHus OT 3€pKajga CHOBa MJIYT
napajuleibHO TJIABHOM ONTHUYECKOW OCH JIMH3bl MW, MPOHIA
JUH3Y clpaBa HajeBo, cobuparorcs B e€ dokyce (cm. puc. 1).
[Tpu aTOM paccTostHuE b MOKET OBITH JTHOOBIM.

2. Ecnu xpucrtann pacnojioXeH Ha TJIaBHOW ONTHUYECKOW OCH
nuH3bl JieBee (okyca(a > F), TocmpaBa OT JIMH3BI Jy4d OT
KPUCTAIIA00Pa3yIOT CXOMSAIIUICS MyYOK U, €CIIM 3epKajia Her,

dbopMHpYIOT HAa  TJABHOM  ONTHYECKONM  OCH  JIMH3BI
JNEHCTBUTEIIbHOE M300pakeHne Kpucramuia. PaccrosHue b

orpeaenuM 1o (Gpopmyie JTUH3bIL:
1 1 1 Puc. 2

a b F’
Ecnmu TemephlocTaBUTh 3€pKaNo TaM, TI€ HAXOMUTCS 3TO HM300paKeHHWE KpHUCTaia, TO JIY4H,
c(hopMHUpPOBABIIINE U300paXKEHHE, OTPA3SITCS B 3€pPKaJIe U MOWAYT K JIMH3E KaK JIY9H OT IpeaMeTa,
HaXOJIAIIET0Cs Ha pacCTOSTHUU b oT JIMH3BI (cM. puc. 2). [lo dhopmyse TUH3BI TIoJTydaeMm, 4To JieBee
JMH3BI 3TH JIY4Hd COMAYTCS M JanyT JEHCTBUTEIbHOE M300pa’keHHe Ha PACCTOSHUHU a OT HeE, TO
€CTh TaM, TJI¢ HAXOIUTCSI KPUCTAILIL.

ITockoJIbKY B YCJIOBUM 3a7a4l a4 < A5, TO A1 = F 1
1 4 1 1
a, b a
Ortcrona
a; a
p= %
A —aq
Ortser:
1 1 1
—=—+-, oTkygab = 40 cm.



3ananmue 9. Bapuanr 7.

MasieHbKUH KpHCTaII KyOMueckoil (opMbl HaxoauTcs Ha
TJIABHOW ONTHYECKON OCH TOHKOW COOMpArOIICH JTMH3BI Ha a A b
paccrosHun a oT He€. C Apyrol CTOpPOHBI JIMH3BI Ha

paccTtossHU bOT HE€ YCTaHOBJICHO TUIOCKOE 3€pKajo (CM.
pucyHok). Ecim a=a;=15cm wm a=a=18cm, TO
JEHCTBUTEIIPHOE HW300paK€HHWE KpUCTAIa B ONTHYECKOU v
CUCTEME «IMH3a — 3€PKaIo» OKa3bIBAE€TCs Ha TOM K€ MECTE,

rae Haxoautces kKpucrtami. Haiaure paccrosaume b. OTBeT B
CaHTHMETpaxX OKPYIVIUTE A0 LENbIX (HanpuMmep, 25 cM, 37 cM, 52 cm).

s

JIunza 3epkaio

Pemenue.

JeticTBUTENbHOE N300paKEHUE KPUCTAINIA B ONITUYECKON CUCTEME «JTMH3a — 3€PKAJI0» OKKETCs Ha
TOM K€ MECTE, /1€ HaXOAUTCSI KPUCTAILI, B IBYX CIy4asX.

1. Eciu xpucTamn pacnojioKE€H Ha IVIaBHOM ONTHYECKOM ocu

auH3b B €€ Qokyce (a = F), To cnpasa oT JuH3bI 1yuul’u 2’ ot
KpHCTala UAyT NapajuleIbHO INIABHOW ONTUYECKON OCH JIMH3bI
U MaJaloT Ha 3€pKajlo [0 HOPMAJIM K €ro IMOBEPXHOCTH.
[Tockonbky yrom TmajeHUss paBeH Yy  OTPaXEeHHS,

nyunl”u2”’mocne OTpakeHHsT OT 3€pKaja CHOBa HIYT
NapaJUIeJIbHO IJIaBHOM ONTHUYECKOW OCU JIMH3BI M, IPOUIs
JMH3Y CIpaBa HajueBo, cobupaiorcs B e€ ¢okyce (cMm. puc. 1).
[Ipu 5TOM paccrosiure b MOKET OBITh JIFOOBIM.

2. Ecnu xpuctaiia pacroyioKeH Ha TJIaBHOM ONTHUYECKOHW OCH
auH3bl JeBee Qokyca(a > F), TocmpaBa OT JIMH3BI Jy4d OT

KPUCTAIIIA00pa3yI0T CXOMAIIUICS MyYOK U, €ClIM 3epKajia HeT,

dbopMUPYIOT Ha  TJIAaBHOH  ONTHYECKOH  OCH  JIUH3BI
JeicTBUTEeNIbHOE M300pakeHHe Kpuctamia. PaccrosHue b

orpenenuM 1o (Gopmysie JTHH3BL:
1 1 1 Puc. 2

a b F’
Ecnu TenepbnocTaBUTh 3€pKalo TaM, IZI€é HAXOAUTCS 3TO HM300pa)KeHHWE KpHUCTaia, TO JIY4H,
chopMHpOBaBIINE U300pakeHUE, OTPA3ATCS B 3€pKajie M MOMIYT K JMH3€ KaK Jydyd OT MpeaMeTa,
HaXOJALIET0Cs Ha pacCTOSIHUU b OoT nuH3bI (cM. puc. 2). [1o ¢popmyre JIMH3BI OTy4aeM, 4TO JIeBee
JMH3Bl 3TH JIy4M COMAYTCS M AalyT AEHCTBUTEIbHOE M300pakeHHE Ha PACCTOSHUU a OT HEE, TO
€CThb TaM, IJI€ HAXOAUTCS KpUCTAILI.
[TockonbKy B ycnmoBuu 3a1auu aq < a,, T0a; = Fu

1+1_1
a, b a
Otcrona
a; a
P
a; —a;
OTBeT:
1 1 1
—_—=—t—, oTkyfZa b = 90 cm.



3ananue 9. Bapuanr 8.

Manenpkuii KpucTamur KyOudecko (opMbl HaxXxOJWUTCS Ha
TJIABHOM ONTHYECKON OCH TOHKOW cOOMparomiei JWH3BI Ha a
paccrossHun a oT He€. C apyroil CTOPOHBI JIMH3BI HaA

paccTostHUM bhOT HEE YCTaHOBIIEHO IUIOCKOE 3epKajio (CM.

pucyHok). Ecmm a=a;=18cm wmm a=a,=27 cMm, TO
NeHCTBUTENIFHOE HM300paKeHUE KpPUCTAUIa B ONTHYECKON v
CHUCTEME WIMH3a — 3€PKajo» OKa3bIBAETCS HA TOM XK€ MECTE,

rae Haxoautcs kpucraml. Hadimure paccrosaue b. OTBeT B
CaHTHUMETpax OKPYIJIUTE J0 LEebIX (Harpumep, 25 cM, 37 cm, 52 cm).

o

JIunza 3epkano

Pemenue.
JleiicTBuTensHOE M300paKeHNE KPUCTAIIIA B ONITUYECKOM CHCTEME <«JTUH3a — 3EPKAJI0» OKAXKETCs Ha
TOM >K€ MECTE, T'JIe HaXOAUTCSI KPUCTAILI, B IBYX CIydasx.

1. Ecnm kpucTtamin pacnoyio)KeH Ha TJIaBHOM ONTHYECKON OCH
nuH3b B €€ dokyce (a = F), To cipaBa OT JUH3BI Jyuul’n 2’ oT

KpHUCTaJUIa UAYT NapajulesIbHO IVIABHOM ONTUYECKOW OCH JIMH3BI

U TMMagaroT Ha 3CPKAJIO IO HOpMaJIM K €Tr0 IOBCPXHOCTH.

[Mockonmbky yrom TaJeHWs paBeH YUy  OTPaXKCHHS,
ayuul”’u2”’nocne oTpaxkeHus OT 3€pKajga CHOBa MJIYT
napajuleibHO TJIABHOM ONTHUYECKOW OCH JIMH3bl MW, MPOHIA
JUH3Y clpaBa HajeBo, cobuparorcs B e€ dokyce (cm. puc. 1).
[Tpu aTOM paccTostHuE b MOKET OBITH JTHOOBIM.

2. Ecnu xpucrtann pacnojioXeH Ha TJIaBHOW ONTHUYECKOW OCH
nuH3bl JieBee (okyca(a > F), TocmpaBa OT JIMH3BI Jy4d OT
KPUCTAIIA00Pa3yIOT CXOMSAIIUICS MyYOK U, €CIIM 3epKajia Her,

dbopMHpYIOT HAa  TJABHOM  ONTHYECKONM  OCH  JIMH3BI
JNEHCTBUTEIIbHOE M300pakeHne Kpucramuia. PaccrosHue b

orpeaenuM 1o (Gpopmyie JTUH3bIL:
1 1 1 Puc. 2

a b F’
Ecnmu TemephlocTaBUTh 3€pKaNo TaM, TI€ HAXOMUTCS 3TO HM300paKeHHWE KpHUCTaia, TO JIY4H,
c(hopMHUpPOBABIIINE U300paXKEHHE, OTPA3SITCS B 3€pPKaJIe U MOWAYT K JIMH3E KaK JIY9H OT IpeaMeTa,
HaXOJIAIIET0Cs Ha pacCTOSTHUU b oT JIMH3BI (cM. puc. 2). [lo dhopmyse TUH3BI TIoJTydaeMm, 4To JieBee
JMH3BI 3TH JIY4Hd COMAYTCS M JanyT JEHCTBUTEIbHOE M300pa’keHHe Ha PACCTOSHUHU a OT HeE, TO
€CTh TaM, TJI¢ HAXOIUTCSI KPUCTAILIL.

ITockoJIbKY B YCJIOBUM 3a7a4l a4 < A5, TO A1 = F 1
1 4 1 1
a, b a
Ortcrona
a; a
p= %
A —aq
Ortser:
1 1 1
—=—+-, oTkygab = 54 cm.



