OJIUMITMAJA HTKOJBbHUKOB « JOMOHOCOB»
2019-2020 y4eOHbIii roa

34JAHUSA OTEOPOYHOT'O DTAIIA
JUTA VYAIIAXCA 10-11 KJTACCOB

3aganve 1.
TBepaoe Teno 13 3aKOHOMEPHO PaCMOSIOXKEHHbIX aTOMOB M MOHOB, CNOCOGHOE MPUHUMAaTh
00nmK MHOrorpaHHuKa HasblBaeTCcs Kpuctann

OTkpbITas ropHas BolpaboTka 60nbLlUMX pa3amepoB Ha3biBaeTca  Kapbep

Bbixogbl hyHOaMEHTa, CNOXEHHOIO KpUCTanIn4ecknmm nopogamu, Ha nopepxHocts  LWur

KoHueHTpaT TshkenbiX MUHEpPanoB, NOfy4YaeMbli MPU NMPOMbIBKE PbIXfbIX FOPHbIX MOPOA
Wnux

3agaHue 2.
CnaboHaknoHeHHasi K MOPHO NMorioca CyLun, CoXeHHasi NeCcKoM, ranbKown, oTrnarawmmmncs

nog aencremem npubos HasbiBaeTca  Mnsx

Kakon 13 mnHepanoB kpacHoro ugeTta? AnbMaHOWH

[nsa Kakon ropHOM NOpPOAbl XapakTepPHO cknagyaToe 3aneraHne? CnaHey,

3 kakown ropHomn nopoapbl Npy metTamopduname obpasyeTcs KBapumT MecyaHuk

3aganue 3.
Ha kakown Tepputopum Poccumn n3BeCTHbI KPYNHbIE MECTOPOXAEHUS 3onoTa?  AkyTus

Ha kakown Tepputopumn Poccumn n3BecTHbl KpYNHbIE MECTOPOXAEHUS AHTapA?
KanuHuHrpaackas obnactb

'Ae pacnonoxeHa Bbicoyanwas sepwmHa Poccun? KabapauHo-Bankapus

"Oe pacnonoxeH camblii BbICOKMI OeNCTBYOLWMI BynkaH EBpasnmn? KamuaTka

3agaHue 4.
Kakon TEpMUH NULWLHKMIA?  WINKUX

Kakon TEpMUH NULWLHMIA?  rNXUHa
Kakon TepMuH nuwHmMn? abpasus
Kakon TEpMUH NULWLHKMIA?  KONJSIOBUN

3aganue 5.

Ha kakon coTorpacum nsobpaxeH oonut?




Ha kakon chotorpacumn naobpaxeHo rpaHaT?

Ha kakown cboTorpacummn nsobpaxeH actyapuin?

Ha kakon cdotorpadcmm nsobpaxeH Tpunodbut?




3ananue 6. Bapuanr 1.

B nynktax A, B u C Ha ropu3oHTaJIbHON IUIOCKON paBHUHE MPOOYPEHBI CKBAKHHBI, MO0 KOTOPHIM
MIPOBEJICHBl M3MEPEHUs] BEPTHKAIBHOIO PACCTOSHHUS OT IMOBEPXHOCTU 3€MIIM 1O IUIOCKOW KpPOBIH
IlacTa U3BECTHSKA. 3HAUEHUS yKa3aHHbIX paccTosHUM 11 A, B u C coorBerctBeHHO paBHbI 1500,
2100 u 2550 metpos, paccrosaust AB=4000, BC=3000 u AC=4500 meTpoB. UeMy paBeH TaHT€HC yria
MEXy IUIOCKOCTBIO KPOBJIM IIJIACTa U IUIOCKOCTbIO TOPU30HTAIBHON MOBEpXHOCTH? OTBET AalTe C
ToyHOCTHIO 70 0.01 (B KauecTBe pa3aenuTeNst UCTIOIb3YHTE TOUKY).

Pemenne. [IpoBenem BepTukaibHblil pazpes yepes A,B, ykaxkxem Touku M,N Ha kpoBie,
JUISL KOTOPBIX PACCTOSIHUS OT TOYEK A ¥ B cCOOTBETCTBEHHO paBHbBI COOTBETCTBYIOLIUM
BEPTUKAJIBHBIM PACCTOSIHUSM OT A ¥ B 710 TOBEpXHOCTH KPOBIIH, 3TU PACCTOSHUS OyeM
o6o3nauvath s Touek A,B C gepes hy, hg, he. Takum o6pazom, o ycinoBuro AM=hy.
BN=hg. IIycts nanee, rouka P Ha moBepxHocTr 3emnu Takas, 4to PMN — mpsimas, T.e.
Touka M mpUHAIJIEKUT IIIOCKOCTSIM KPOBJIA U TOPU3OHTAIIBHON MOBEPXHOCTH 3€MITH
onHoBpeMeHHo. 13 nmogobus tpeyronpHukoB PAM u PBN Haxoaum x=AP=c ha/( hg- hy).
Ananorn4so paccMoTpuM Touky K Ha mmockoctu kposiu ais koropoid CK= hc u Touxy Q
Ha TIOBEpXHOCTH 3eMiH Takyto, uTo QMK — npsmast, y=AQ=b h/( hc- hy). [Ipsmas PQ —
IepeceyeHme MIOCKOCTH KPOBIIM U TNIOCKOCTH NOBEPXHOCTH 3emin. B Tpeyrosnbauke APQ
BBICOTY OIylieHHYI0 13 A Ha PQ, 00603Haunm uepes h, kpome Toro o6o3naunm AB, BC u
AC gepe3 ¢, a u b cooTBeTCTBEHHO. 3 TE€opeMbl KOCHHYCOB

C= J(@2=(b-c)?)((b+c)?
- 2bc

b%+c?-a?

cos BAC = ————
2bc

c? b2 b2+c2-qa?

PQ=h + — .
Q A\/(hA—hB)2 (ha—hc)*  (ha—hp)(hc—hp)

—a2
; SinBA @) . Orcrona mvHa

U3 paBenctBa 25,p9 = xysinBAC = PQ h

c2 . b? b2+c2-a?
ha z(hA_hB)(hA_hC)\](hA_hB)Z ' (hA_hC)Z (hA_hB)(hC_hB)
BbIpaxa€M OTHOUIICHHUEC — — KOTOpOEC U
P h J@=-0-07)(o+0)?—a?) > KOTOP

PaBHO HCKOMOMY TaHT'CHCY. HO,I[CTaBI/IM YHUCJICHHBIC 3HAYCHU, ITOJTYIUM

OTtBet: 0.28



3ananue 6. Bapuanr 2.

B nynktax A, B u C Ha ropu3oHTaJIbHON IUIOCKON paBHUHE MPOOYPEHBI CKBAKHHBI, MO0 KOTOPHIM
MIPOBEJICHBl M3MEPEHUs] BEPTHKAIBHOIO PACCTOSHHUS OT IMOBEPXHOCTU 3€MIIM 1O IUIOCKOW KpPOBIH
IlacTa U3BECTHSKA. 3HAUEHUS yKa3aHHbBIX paccTosHUM 11 A, B u C coorBercTBeHHO paBHBI 1590,
2100 u 2550 metpos, paccrosaust AB=4000, BC=3000 u AC=4500 meTpoB. UeMy paBeH TaHT€HC yria
MEXy IUIOCKOCTBIO KPOBJIM IIJIACTa U IUIOCKOCTbIO TOPU30HTAIBHON MOBEpXHOCTH? OTBET AalTe C
ToyHOCTHIO 70 0.01 (B KauecTBe pa3aenuTeNst UCTIOIb3YHTE TOUKY).

Pemenne. [IpoBenem BepTukaibHblil pazpes yepes A,B, ykaxkxem Touku M,N Ha kpoBie,
JUISL KOTOPBIX PACCTOSIHUS OT TOYEK A ¥ B cCOOTBETCTBEHHO paBHbBI COOTBETCTBYIOLIUM
BEPTUKAJIBHBIM PACCTOSIHUSM OT A ¥ B 710 TOBEpXHOCTH KPOBIIH, 3TU PACCTOSHUS OyeM
o6o3nauvath s Touek A,B C gepes hy, hg, he. Takum o6pazom, o ycinoBuro AM=hy.
BN=hg. IIycts nanee, rouka P Ha moBepxHocTr 3emnu Takas, 4to PMN — mpsimas, T.e.
Touka M mpUHAIJIEKUT IIIOCKOCTSIM KPOBJIA U TOPU3OHTAIIBHON MOBEPXHOCTH 3€MITH
onHoBpeMeHHo. 13 nmogobus tpeyronpHukoB PAM u PBN Haxoaum x=AP=c ha/( hg- hy).
Ananorn4so paccMoTpuM Touky K Ha mmockoctu kposiu ais koropoid CK= hc u Touxy Q
Ha TIOBEpXHOCTH 3eMiH Takyto, uTo QMK — npsmast, y=AQ=b h/( hc- hy). [Ipsmas PQ —
IepeceyeHme MIOCKOCTH KPOBIIM U TNIOCKOCTH NOBEPXHOCTH 3emin. B Tpeyrosnbauke APQ
BBICOTY OIylieHHYI0 13 A Ha PQ, 00603Haunm uepes h, kpome Toro o6o3naunm AB, BC u
AC gepe3 ¢, a u b cooTBeTCTBEHHO. 3 TE€opeMbl KOCHHYCOB

C= J(@2=(b-c)?)((b+c)?
- 2bc

b%+c?-a?

cos BAC = ————
2bc

c? b2 b2+c2-qa?

PQ=h + — .
Q A\/(hA—hB)2 (ha—hc)*  (ha—hp)(hc—hp)

—a2
; SinBA @) . Orcrona mvHa

U3 paBenctBa 25,p9 = xysinBAC = PQ h

c2 . b? b2+c2-a?
ha z(hA_hB)(hA_hC)\](hA_hB)Z ' (hA_hC)Z (hA_hB)(hC_hB)
BbIpaxa€M OTHOUIICHHUEC — — KOTOpOEC U
P h J@=-0-07)(o+0)?—a?) > KOTOP

PaBHO HCKOMOMY TaHT'CHCY. HO,I[CTaBI/IM YHUCJICHHBIC 3HAYCHU, ITOJTYIUM

OtBet: 0.26



3ananue 6. Bapuanr 3.

B nynktax A, B u C Ha ropu3oHTaJIbHON IUIOCKON paBHUHE MPOOYPEHBI CKBAKHHBI, MO0 KOTOPHIM
MIPOBEJICHBl M3MEPEHUs] BEPTHKAIBHOIO PACCTOSHHUS OT IMOBEPXHOCTU 3€MIIM 1O IUIOCKOW KpPOBIH
IlacTa U3BECTHSKA. 3HAUEHUS YKa3aHHbBIX paccTosHUM 11 A, B u C cooTBeTcTBEHHO paBHBI 1645,
2100 u 2550 metpos, paccrosaust AB=4000, BC=3000 u AC=4500 meTpoB. UeMy paBeH TaHT€HC yria
MEXy IUIOCKOCTBIO KPOBJIM IIJIACTa U IUIOCKOCTbIO TOPU30HTAIBHON MOBEpXHOCTH? OTBET AalTe C
ToyHOCTHIO 70 0.01 (B KauecTBe pa3aenuTeNst UCTIOIb3YHTE TOUKY).

Pemenne. [IpoBenem BepTukaibHblil pazpes yepes A,B, ykaxxem Toukn M,N Ha kpoBie,
JUISL KOTOPBIX PACCTOSIHUS OT TOYEK A ¥ B cCOOTBETCTBEHHO paBHbBI COOTBETCTBYIOLIUM
BEPTUKAJIBHBIM PACCTOSIHUSM OT A ¥ B 710 TOBEpXHOCTH KPOBIIH, 3TU PACCTOSHUS OyeM
o6o3nauvath s Touek A,B C gepes hy, hg, he. Takum o6pazom, o ycinoBuro AM=hy.
BN=hg. IIycts nanee, rouka P Ha moBepxHocTr 3emnu Takas, 4to PMN — mpsimas, T.e.
Touka M mpUHAIJIEKUT IIIOCKOCTSIM KPOBJIA U TOPU3OHTAIIBHON MOBEPXHOCTH 3€MITH
onHoBpeMeHHo. 13 nmogobus tpeyronpHukoB PAM u PBN Haxoaum x=AP=c ha/( hg- hy).
Ananorn4so paccMoTpuM Touky K Ha mmockoctu kposiu ais koropoid CK= hc u Touxy Q
Ha TIOBEpXHOCTH 3eMiH Takyto, uTo QMK — npsmast, y=AQ=b h/( hc- hy). [Ipsmas PQ —
IepeceyeHme MIOCKOCTH KPOBIIM U TNIOCKOCTH NOBEPXHOCTH 3emin. B Tpeyrosnbauke APQ
BBICOTY OIylieHHYI0 13 A Ha PQ, 00603Haunm uepes h, kpome Toro o6o3naunm AB, BC u
AC gepe3 ¢, a u b cooTBeTCTBEHHO. 3 TE€opeMbl KOCHHYCOB

C= J(@2=(b-c)?)((b+c)?
- 2bc

b%+c?-a?

cos BAC = ————
2bc

c? b2 b2+c2-qa?

PQ=h + — .
Q A\/(hA—hB)2 (ha—hc)*  (ha—hp)(hc—hp)

—a2
; SinBA @) . Orcrona mvHa

U3 paBenctBa 25,p9 = xysinBAC = PQ h

c2 . b? b2+c2-a?
ha z(hA_hB)(hA_hC)\](hA_hB)Z ' (hA_hC)Z (hA_hB)(hC_hB)
BbIpaxa€M OTHOUIICHHUEC — — KOTOpOEC U
P h J@=-0-07)(o+0)?—a?) > KOTOP

PaBHO HCKOMOMY TaHT'CHCY. HO,I[CTaBI/IM YHUCJICHHBIC 3HAYCHU, ITOJTYIUM

OtBet: 0.25



3ananue 6. Bapuanr 4.

B nynktax A, B u C Ha ropu3oHTaJIbHON IUIOCKON paBHUHE MPOOYPEHBI CKBAKHHBI, MO0 KOTOPHIM
MIPOBEJICHBl M3MEPEHUs] BEPTHKAIBHOIO PACCTOSHHUS OT IMOBEPXHOCTU 3€MIIM 1O IUIOCKOW KpPOBIH
IlacTa U3BECTHSKA. 3HAUEHUS YKa3aHHbBIX paccTosHUM 11 A, B u C cooTrBeTcTBEHHO paBHBI 1695,
2100 u 2550 metpos, paccrosaust AB=4000, BC=3000 u AC=4500 meTpoB. UeMy paBeH TaHT€HC yria
MEXy IUIOCKOCTBIO KPOBJIM IIJIACTa U IUIOCKOCTbIO TOPU30HTAIBHON MOBEpXHOCTH? OTBET AalTe C
ToyHOCTHIO 70 0.01 (B KauecTBe pa3aenuTeNst UCTIOIb3YHTE TOUKY).

Pemenne. [IpoBenem BepTukaibHblil pazpes yepes A,B, ykaxxem Toukn M,N Ha kpoBie,
JUISL KOTOPBIX PACCTOSIHUS OT TOYEK A ¥ B cCOOTBETCTBEHHO paBHbBI COOTBETCTBYIOLIUM
BEPTUKAJIBHBIM PACCTOSIHUSM OT A ¥ B 710 TOBEpXHOCTH KPOBIIH, 3TU PACCTOSHUS OyeM
o6o3nauvath s Touek A,B C gepes hy, hg, he. Takum o6pazom, o ycinoBuro AM=hy.
BN=hg. IIycts nanee, rouka P Ha moBepxHocTr 3emnu Takas, 4to PMN — mpsimas, T.e.
Touka M mpUHAIJIEKUT IIIOCKOCTSIM KPOBJIA U TOPU3OHTAIIBHON MOBEPXHOCTH 3€MITH
onHoBpeMeHHo. 13 nmogobus tpeyronpHukoB PAM u PBN Haxoaum x=AP=c ha/( hg- hy).
Ananorn4so paccMoTpuM Touky K Ha mmockoctu kposiu ais koropoid CK= hc u Touxy Q
Ha TIOBEpXHOCTH 3eMiH Takyto, uTo QMK — npsmast, y=AQ=b h/( hc- hy). [Ipsmas PQ —
IepeceyeHme MIOCKOCTH KPOBIIM U TNIOCKOCTH NOBEPXHOCTH 3emin. B Tpeyrosnbauke APQ
BBICOTY OIylieHHYI0 13 A Ha PQ, 00603Haunm uepes h, kpome Toro o6o3naunm AB, BC u
AC gepe3 ¢, a u b cooTBeTCTBEHHO. 3 TE€opeMbl KOCHHYCOB

C= J(@2=(b-c)?)((b+c)?
- 2bc

b%+c?-a?

cos BAC = ————
2bc

c? b2 b2+c2-qa?

PQ=h + — .
Q A\/(hA—hB)2 (ha—hc)*  (ha—hp)(hc—hp)

—a2
; SinBA @) . Orcrona mvHa

U3 paBenctBa 25,p9 = xysinBAC = PQ h

c2 . b? b2+c2-a?
ha z(hA_hB)(hA_hC)\](hA_hB)Z ' (hA_hC)Z (hA_hB)(hC_hB)
BbIpaxa€M OTHOUIICHHUEC — — KOTOpOEC U
P h J@=-0-07)(o+0)?—a?) > KOTOP

PaBHO HCKOMOMY TaHT'CHCY. HO,I[CTaBI/IM YHUCJICHHBIC 3HAYCHU, ITOJTYIUM

OtBer: 0.24



3ananue 6. Bapuanr 5.

B nynktax A, B u C Ha ropu3oHTaJIbHON IUIOCKON paBHUHE MPOOYPEHBI CKBAKHHBI, MO0 KOTOPHIM
MIPOBEJICHBl M3MEPEHUs] BEPTHKAIBHOIO PACCTOSHHUS OT IMOBEPXHOCTU 3€MIIM 1O IUIOCKOW KpPOBIH
IlacTa U3BECTHSKA. 3HAUEHUS yKa3aHHbIX paccTosHUM 11 A, B u C coorBerctBeHHO paBHbI 1500,
2200 u 2550 metpos, paccrosaust AB=4000, BC=3000 u AC=4500 meTpoB. UeMy paBeH TaHT€HC yria
MEXy IUIOCKOCTBIO KPOBJIM IIJIACTa U IUIOCKOCTbIO TOPU30HTAIBHON MOBEpXHOCTH? OTBET AalTe C
ToyHOCTHIO 70 0.01 (B KauecTBe pa3aenuTeNst UCTIOIb3YHTE TOUKY).

Pemenne. [IpoBenem BepTukaibHblil pazpes yepes A,B, ykaxkxem Touku M,N Ha kpoBie,
JUISL KOTOPBIX PACCTOSIHUS OT TOYEK A ¥ B cCOOTBETCTBEHHO paBHbBI COOTBETCTBYIOLIUM
BEPTUKAJIBHBIM PACCTOSIHUSM OT A ¥ B 710 TOBEpXHOCTH KPOBIIH, 3TU PACCTOSHUS OyeM
o6o3nauvath s Touek A,B C gepes hy, hg, he. Takum o6pazom, o ycinoBuro AM=hy.
BN=hg. IIycts nanee, rouka P Ha moBepxHocTr 3emnu Takas, 4to PMN — mpsimas, T.e.
Touka M mpUHAIJIEKUT IIIOCKOCTSIM KPOBJIA U TOPU3OHTAIIBHON MOBEPXHOCTH 3€MITH
onHoBpeMeHHo. 13 nmogobus tpeyronpHukoB PAM u PBN Haxoaum x=AP=c ha/( hg- hy).
Ananorn4so paccMoTpuM Touky K Ha mmockoctu kposiu ais koropoid CK= hc u Touxy Q
Ha TIOBEpXHOCTH 3eMiH Takyto, uTo QMK — npsmast, y=AQ=b h/( hc- hy). [Ipsmas PQ —
IepeceyeHme MIOCKOCTH KPOBIIM U TNIOCKOCTH NOBEPXHOCTH 3emin. B Tpeyrosnbauke APQ
BBICOTY OIylieHHYI0 13 A Ha PQ, 00603Haunm uepes h, kpome Toro o6o3naunm AB, BC u
AC gepe3 ¢, a u b cooTBeTCTBEHHO. 3 TE€opeMbl KOCHHYCOB

C= J(@2=(b-c)?)((b+c)?
- 2bc

b%+c?-a?

cos BAC = ————
2bc

c? b2 b2+c2-qa?

PQ=h + — .
Q A\/(hA—hB)2 (ha—hc)*  (ha—hp)(hc—hp)

—a2
; SinBA @) . Orcrona mvHa

U3 paBenctBa 25,p9 = xysinBAC = PQ h

c2 . b? b2+c2-a?
ha z(hA_hB)(hA_hC)\](hA_hB)Z ' (hA_hC)Z (hA_hB)(hC_hB)
BbIpaxa€M OTHOUIICHHUEC — — KOTOpOEC U
P h J@=-0-07)(o+0)?—a?) > KOTOP

PaBHO HCKOMOMY TaHT'CHCY. HO,I[CTaBI/IM YHUCJICHHBIC 3HAYCHU, ITOJTYIUM

OtBer: 0.27



3ananue 6. Bapuanr 6.

B nynktax A, B u C Ha ropu3oHTaJIbHON IUIOCKON paBHUHE MPOOYPEHBI CKBAKHHBI, MO0 KOTOPHIM
MIPOBEJICHBl M3MEPEHUs] BEPTHKAIBHOIO PACCTOSHHUS OT IMOBEPXHOCTU 3€MIIM 1O IUIOCKOW KpPOBIH
IlacTa U3BECTHSKA. 3HAUEHUS yKa3aHHbIX paccTosHUM 11 A, B u C coorBerctBeHHO paBHbI 1500,
1800 u 2550 metpos, pacctosuus AB=4000, BC=3000 u AC=4500 meTpoB. UeMy paBeH TaHI€HC yIJa
MEXy IUIOCKOCTBIO KPOBJIM IIJIACTa U IUIOCKOCTbIO TOPU30HTAIBHON MOBEpXHOCTH? OTBET AalTe C
ToyHOCTHIO 70 0.01 (B KauecTBe pa3aenuTeNst UCTIOIb3YHTE TOUKY).

Pemenne. [IpoBenem BepTukaibHblil pazpes yepes A,B, ykaxkxem Touku M,N Ha kpoBie,
JUISL KOTOPBIX PACCTOSIHUS OT TOYEK A ¥ B cCOOTBETCTBEHHO paBHbBI COOTBETCTBYIOLIUM
BEPTUKAJIBHBIM PACCTOSIHUSM OT A ¥ B 710 TOBEpXHOCTH KPOBIIH, 3TU PACCTOSHUS OyeM
o6o3nauvath s Touek A,B C gepes hy, hg, he. Takum o6pazom, o ycinoBuro AM=hy.
BN=hg. IIycts nanee, rouka P Ha moBepxHocTr 3emnu Takas, 4to PMN — mpsimas, T.e.
Touka M mpUHAIJIEKUT IIIOCKOCTSIM KPOBJIA U TOPU3OHTAIIBHON MOBEPXHOCTH 3€MITH
onHoBpeMeHHo. 13 nmogobus tpeyronpHukoB PAM u PBN Haxoaum x=AP=c ha/( hg- hy).
Ananorn4so paccMoTpuM Touky K Ha mmockoctu kposiu ais koropoid CK= hc u Touxy Q
Ha TIOBEpXHOCTH 3eMiH Takyto, uTo QMK — npsmast, y=AQ=b h/( hc- hy). [Ipsmas PQ —
IepeceyeHme MIOCKOCTH KPOBIIM U TNIOCKOCTH NOBEPXHOCTH 3emin. B Tpeyrosnbauke APQ
BBICOTY OIylieHHYI0 13 A Ha PQ, 00603Haunm uepes h, kpome Toro o6o3naunm AB, BC u
AC gepe3 ¢, a u b cooTBeTCTBEHHO. 3 TE€opeMbl KOCHHYCOB

2 2_ 2 2__ —M2 2_2
cos BAC = u;sinBAC = V(@ =(b=0")(b+0)?-a?) . Orcroma mimHa
2bc 2bc
PQ=h, |[—C 4 b __bitcta? 2S4p0 = XySINBAC = PQ h
Q=hy (ha—hp)? = (ha—h¢)?  (ha—hg)(hc—hp) 3 PABCHCTBA £o4pg = XYSIT =PQ
c2 . b? b2+c2-a?
ha 2(h“‘_hB)(hA_hC)\](hA—hB)2 "(ha=ho)? (ha—hp)(hc—hp)
BBIPAKAEM OTHOIICHHE —~ = V(@2-(b—c)?)((b+c)?-a?) , KOTOpO€E U

PaBHO HCKOMOMY TaHT'CHCY. HO,I[CTaBI/IM YHUCJICHHBIC 3HAYCHU, ITOJTYIUM

OTtBert: 0.33



3ananue 6. Bapuanr 7.

B nynktax A, B u C Ha ropu3oHTaJIbHON IUIOCKON paBHUHE MPOOYPEHBI CKBAKHHBI, MO0 KOTOPHIM
MIPOBEJICHBl M3MEPEHUs] BEPTHKAIBHOIO PACCTOSHHUS OT IMOBEPXHOCTU 3€MIIM 1O IUIOCKOW KpPOBIH
IlacTa U3BECTHSKA. 3HAUEHUS yKa3aHHbIX paccTosHUM 11 A, B u C coorBerctBeHHO paBHbI 1500,
1750 u 2550 metpos, pacctosuus AB=4000, BC=3000 u AC=4500 meTpoB. UeMy paBeH TaHI€HC yIJa
MEXy IUIOCKOCTBIO KPOBJIM IIJIACTa U IUIOCKOCTbIO TOPU30HTAIBHON MOBEpXHOCTH? OTBET AalTe C
ToyHOCTHIO 70 0.01 (B KauecTBe pa3aenuTeNst UCTIOIb3YHTE TOUKY).

Pemenne. [IpoBenem BepTukaibHblil pazpes yepes A,B, ykaxkxem Touku M,N Ha kpoBie,
JUISL KOTOPBIX PACCTOSIHUS OT TOYEK A ¥ B cCOOTBETCTBEHHO paBHbBI COOTBETCTBYIOLIUM
BEPTUKAJIBHBIM PACCTOSIHUSM OT A ¥ B 710 TOBEpXHOCTH KPOBIIH, 3TU PACCTOSHUS OyeM
o6o3nauvath s Touek A,B C gepes hy, hg, he. Takum o6pazom, o ycinoBuro AM=hy.
BN=hg. IIycts nanee, rouka P Ha moBepxHocTr 3emnu Takas, 4to PMN — mpsimas, T.e.
Touka M mpUHAIJIEKUT IIIOCKOCTSIM KPOBJIA U TOPU3OHTAIIBHON MOBEPXHOCTH 3€MITH
onHoBpeMeHHo. 13 nmogobus tpeyronpHukoB PAM u PBN Haxoaum x=AP=c ha/( hg- hy).
Ananorn4so paccMoTpuM Touky K Ha mmockoctu kposiu ais koropoid CK= hc u Touxy Q
Ha TIOBEpXHOCTH 3eMiH Takyto, uTo QMK — npsmast, y=AQ=b h/( hc- hy). [Ipsmas PQ —
IepeceyeHme MIOCKOCTH KPOBIIM U TNIOCKOCTH NOBEPXHOCTH 3emin. B Tpeyrosnbauke APQ
BBICOTY OIylieHHYI0 13 A Ha PQ, 00603Haunm uepes h, kpome Toro o6o3naunm AB, BC u
AC gepe3 ¢, a u b cooTBeTCTBEHHO. 3 TE€opeMbl KOCHHYCOB

2 2_ 2 2__ —M2 2_2
cos BAC = u;sinBAC = V(@ =(b=0")(b+0)?-a?) . Orcroma mimHa
2bc 2bc
PQ=h, |[—C 4 b __bitcta? 2S4p0 = XySINBAC = PQ h
Q=hy (ha—hp)? = (ha—h¢)?  (ha—hg)(hc—hp) 3 PABCHCTBA £o4pg = XYSIT =PQ
c2 . b? b2+c2-a?
ha 2(h“‘_hB)(hA_hC)\](hA—hB)2 "(ha=ho)? (ha—hp)(hc—hp)
BBIPAKAEM OTHOIICHHE —~ = V(@2-(b—c)?)((b+c)?-a?) , KOTOpO€E U

PaBHO HCKOMOMY TaHT'CHCY. HO,I[CTaBI/IM YHUCJICHHBIC 3HAYCHU, ITOJTYIUM

OtBer: 0.34



3ananue 6. Bapuanr 8.

B nynktax A, B u C Ha ropu3oHTaJIbHON IUIOCKON paBHUHE MPOOYPEHBI CKBAKHHBI, MO0 KOTOPHIM
MIPOBEJICHBl M3MEPEHUs] BEPTHKAIBHOIO PACCTOSHHUS OT IMOBEPXHOCTU 3€MIIM 1O IUIOCKOW KpPOBIH
IlacTa U3BECTHSKA. 3HAUEHUS yKa3aHHbIX paccTosHUM 11 A, B u C coorBerctBeHHO paBHbI 1500,
1625 u 2550 metpos, pacctosuus AB=4000, BC=3000 u AC=4500 meTpoB. UeMy paBeH TaHI€HC yIJa
MEXy IUIOCKOCTBIO KPOBJIM IIJIACTa U IUIOCKOCTbIO TOPU30HTAIBHON MOBEpXHOCTH? OTBET AalTe C
ToyHOCTHIO 70 0.01 (B KauecTBe pa3aenuTeNst UCTIOIb3YHTE TOUKY).

Pemenue. [IpoBenem BepTuKanbHbIN pa3pes uepe3 A,B, ykaxem Toukn M,N Ha kposiie,
JUTSI KOTOPBIX PACCTOSIHUS OT TOYeK A U B COOTBETCTBEHHO paBHBI COOTBETCTBYIOLIUM
BEPTHKATHHBIM PACCTOSIHUSAM OT A 1 B 10 MOBEPXHOCTH KPOBJIH, 3TH PACCTOSHUS OyeM
o6o3Havath it Touek A,B C uepes hy, hp, he. Takum 06pazom, mo ycinouo AM=hy.
BN=hg. ITycTts nanee, Touka P Ha moBepxHOoCcTH 3emiu Takas, uro PMN — npsimas, T.e.
Touka M mpUHAIJIEKUT IIIOCKOCTSIM KPOBJIA U TOPU3OHTAIIBHON MOBEPXHOCTH 3€MITH
onHoBpeMeHHo. 13 nmogobus tpeyronpHukoB PAM u PBN Haxoaum x=AP=c ha/( hg- hy).
AHanmornuHo paccMoTpuM Touky K Ha mmockoctr kpoBiu 11t KoTopoit CK= he 1 Touky Q
Ha moBepXxHocTH 3emitn Takyro, uTo QMK — npsmast, y=AQ=b ha/( hc- hy). IIpsimas PQ —
IIepeceyeHme MIOCKOCTU KPOBIIU U TNIOCKOCTH NOBEPXHOCTH 3emin. B Tpeyronbauke APQ
BBICOTY OIyleHHYI0 3 A Ha PQ, 0603Haunm uepes h, kpome Toro o6o3naunm AB, BC u
AC gepe3 ¢, a1 b cooTBeTCTBEHHO. 3 TE€opeMbl KOCHHYCOB

cos BAC = M;sinBAC = Y(@-G-ID(Gto)?-a?) . OTcrona aauHa
2bc 2bc
PQZhA\/ c LB _beed paBeHcTBa 2S,4p, = XySinBAC = PQ h
(ha=hp)? = (ha—hc)?  (ha—hp)(hc—hp) Q
2 2 2402—g2
., 2(hA_hB)(hA_hC)\/(hA—hB)2 : (hAli”Lc)2 (hAlih;)(hc-hB)
BBIPAKAEM OTHOIICHHE —= = N D) , KOTOpOE |

PaBHO HCKOMOMY TAaHTCHCY. HOI[CTaBI/IM YUCJICHHBIC 3HAYCHUS, ITOJTYIUM

OtBet: 0.37



3ananmue 7. Bapuanr 1.

B 3emMHOI1 KOpe MOCTOSHHO MPOUCXOISAT MPOLECCHI, CBSI3aHHBIE C OTHOCUTEIBLHBIMH MEPEMENIEHUSIMU
e€ CTPYKTYPHBIX 3JeMEHTOB. Jlaxke HeOOmbIIMe MOJOOHBIE MEPEMENICHUs MOTYT TMOBJIEYh 32 COOOMU
KaTacTpo(uueckre COOBITHS (3EMIICTPSCEHMsI, BBI3BAHHBIE CTOJKHOBEHHEM TEKTOHHYECKUX IUIUT,
o0Basbl B TOpax, CXOJ JIABUH U JIp.). B KadecTBe MpoCTOi MILTIOCTpAIMK MpeiaracTcs Cleayromas
3ajaJa.

Ha ropusoHTanbHOM TOBEPXHOCTH HAXOIATCS JiBa
OTHOPOJIHBIX ~ OpycKa  OJMHAKOBOW  JUIMHBI, MAaccou

COOTBETCTBEHHO m;| = 1Kr W my =2 KI, PaclOJOXKEHHbIE L

OJIUH Ha ApyroM. B HavanbpHBI MOMEHT BPEeMEHHU OpycKam .
COOOIIIEHBI HAMIPABJICHHBIE BJIOJIb OPYCKOB TOPHU30HTATHHBIE my —_—"
ckopoctd v; =1 M/c u v, =2 wm/c (cMm. puc.). IIpu kakux m; — T

3HAYEHHUAX JJIMHBI OpycKOB L BepxHuWH Opycok ymamér
OJTHMM KOHIIOM Ha IJIOCKOCTb paHblIle, YeM HHKHUI Opycok
ocranoButcs? KoadduuumeHt TpeHus HuwKHEro Opycka o
IJIOCKOCTh U KOAD(UIMEHT TpeHUsT Mex1y Opyckamu oauHakoBbl: | = 0.4. YckopeHue cBOOOIHOTO
nageHust g =10 m/c>. OTBeT math B METpax C TOYHOCTBIO A0 JAECATHIX (B KAa4eCTBE pa3JCIIUTENS
HCIIONB3YHTE TOUKY). BbicoTOl OpyCKOB nmpeHeOpeysb.

Pelnenne
y A
L/?2
™ 7O
m, —— 17—1)(15)
= X
0 x1(t) Xy(t)

qTO6BI BBITIOJIHUTBL YCJIOBUC 3ada4u, HY>KHO B MOMCHT ! BBIIOJHUTH COBMECTHO JBa ycCiioBuAa (CM.
PHCYHOK):

x2(t) —x1(t) = L/2;

{ V1,(t) > 0.
Ha Opycok m; BIONb OCH X JEHCTBYIOT cHa TPECHUS F"Tpl CO CTOPOHBI IUIOCKOCTH, HAIpaBIICHHAsS

S
BIIEBO, U CHUJa TPeHUs Fr,, CO CTOPOHBI OpycKa my, HampasiieHHas Brpaso. Ha Opycok my,cormacHo

TpeTbeMy 3akoHy HeroTona, Bmonmb ocu x jedcTByer cuna Tpenus Frpz €O cTOpoHBI Opycka
m, HampasJeHHas BieBO. [Ipu aTom
F'rpl = IJ-(ml + mz)g' FTpZ = F'rp3 = Hpmyg.
3anwuiieM BTOpoii 3aKk0oH HEIOTOHA B IPOEKIIMSAX HA OCh X I KKJOTO U3 OPYCKOB:
{mlalx = um,g — p(my +my)g,
MmylQzx = —pMyg.
Orcrona aq, = a,, = —ug.Torna
v1x(t) = vy — ugt, X (t) = vt = uz_gtz‘
{sz(t) = v, —pgt" x,(t) = vyt — “z—gtz.
Bo3Bpaiasce k yCIoBHIO 33/1a4H, OJTYYHM:
x2(t) — x1(t) = (v, —v )t =L/2,

B L
2(v; —vq)

OTKyZa
t

Kpowme Toro,



L
__wel
2(v; —vy)

C yuérom Toro, uto v, — v; > 0, IpUXOIUM K HEPABEHCTBY
2(v; — v)vy > pgl,

V1x(t) = vy —pugt = v, 0.

OTKyJa
2v; - (v, —vy)

Hg
HO[[CTaBJISISI 3aIaHHBIC B YCJIOBUHA YUCIIA, TTOJTYUHUM:

21]1'(172_171) 21(2_1)
L< = =05
g 0,4-10 M

L<

OTger:
21]1'(172_171)_2'1'(2_1)_

L< =0,5
g 0,410 M

3ananue 7. Bapuanr 2.

B 3eMHOIl KOpe MOCTOSIHHO MPOUCXOMAST MPOLECCHI, CBSI3aHHbIE C OTHOCUTEIbHBIMU MEPEMEIICHUSIMU
e€ CTPYKTYpHBIX 2JIeMeHTOB. Jlaxke HeOosbinne MoJo0HbIE TIEPEMEIICHUs] MOTYT TOBJIEYh 3a CO00
KaracTpouuecKkue COOBITHSI (3EMIICTPSICEHHSI, BBI3BAHHBIC CTOJIKHOBEHHEM TEKTOHHUYECKUX ILIHT,
oOBaJIbI B TOpax, CXOJ JIaBUH W JIp.). B kauecTBe MpOCTON MIUTFOCTpAIMU TIpeaiaracTcsl Caeayroas
3ajaja.

Ha ropu3oHTaIbHOM TOBEPXHOCTHM HAXOAATCA JiBa
OJHOPOJHBIX  Opycka  OJMHAKOBOM  JJIUHBI, Maccoi

COOTBETCTBEHHO M =1Kr W mjy =2 KI, pacrnojoXEHHbIE L

OJUH Ha JpyroM. B HavyanmpHBIE MOMEHT BpeMEHH OpycKam .
COOOIIIEHBI HAMPaBJIEHHbIE BJIOJIb OPYCKOB TOPU30HTATbHbBIE my — U2
ckopoct v; =1 M/c u v, =2.2 M/c (cM. puc.). [Ipu kakux m; — T

3HAYCHUAX JJIMHBI OpYCKOB L BepxHHMH OpycoKk ymamér
OJTHMM KOHIIOM Ha IUIOCKOCTh PaHblIle, YeM HMKHHUI Opycok
ocraroButcs? KoaddummeHnt TpeHUss HWKHETO Opycka o
IUTIOCKOCTh U KO3 (UIIMEHT TPEeHUs: Mex1y Opyckamu oanHakoBbl: L= 0.4. YckopeHue cBOOOIHOTO
nagenns g =10 m/c>. OTBeT HaTh B METpax C TOYHOCTHIO JO ACCSTHIX (B KAYECTBE PA3ICIATENS
UCIOJNIL3YITE TOUKY). BbICOTOM OpyCKOB IpeHeOpeyb.

Penrenue
y A
L/?2
™ S 7105
m, — U7(t)
= X
0 x4(t) xy(t)

UToOB! BBHITIOJIHUTH YCIIOBUE 3aJa4d, HY)KHO B MOMEHT [/ BBIIIOJIHUTH COBMECTHO JIBa YCJIOBHUS (CM.
PUCYHOK):
{xz () —x,(t) =L/2;
V1.(t) > 0.



-

Ha Gpycok mj B1oib OCH x JNEUCTBYIOT CHila TPEHUs Fr,; CO CTOPOHBI IUIOCKOCTH, HAIpPaBJICHHAS

BJIEBO, ¥ CHJIA TPEHUs Fr,, €O CTOPOHBI OpycKa my, HanpasiieHHas BrpaBo. Ha Opycok ma,cornacHo

TpeTbeMy 3aKoHy HbIOTOHA, BHOJNL OCH X JEHCTBYET cuia TpeHus Frpz €O CTOpOHBI Opycka
mj, HanpaBJeHHas BieBo. [Ipu s3Tom
FTpl = p—(ml + mz)g' FTpZ = FTp3 = pmy;g.
3anuiemM BTOpoi 3akoH Hpl0TOHA B TPOEKITUSAX HA OCh X JJIS KaXKI0TO U3 OPYCKOB:
{m1a1x = um,g — p(my +my)g,
My = —HM2g.
Orcona aq, = a,, = —pg.Toraa
v1x(t) = vy — pgt, X (t) = vt = uz_gtz‘
{sz(t) =V — UGt |x,(t) = vt — “Z—gtz.
Bo3sBpaiasice K ycioBHIO 3a/1a4u, MOTYUUM:
X2 () — x1() = (v, —v )t =L/2,

OTKyZa
L
t=———0.
2(v; —vy)
Kpowme Ttoro,
ngL
t)=v; —ugt =v; ———<> 0.
le( ) %1 ng U1 2(172 _ 171)
C yuérom Toro, uto v, — v, > (0, IpUXOIUM K HEPABEHCTBY
2(v; — vV > pgl,
OTKyZa
2vi (v, — v
v
ng
OrtBer:
2v, (v, — v 2-1-(2,2—-1
L) _2:1:G2-1

ng 04-10



3ananmue 7. Bapuanr 3.

B 3emMHOI1 KOpe MOCTOSIHHO MPOUCXOISAT MPOLECCHI, CBSI3aHHBIE C OTHOCUTEILHBIMH MEPEMENIEHUSIMU
e€ CTPYKTYPHBIX 3JeMEHTOB. Jlaxke HeOOmbIIMe MOJOOHBIE MEPEMENICHUs MOTYT TMOBJIEYh 32 COOOMU
KaTacTpo(uueckre COOBITHS (3EMIICTPSCEHMsI, BBI3BAHHBIE CTOJKHOBEHHEM TEKTOHHYECKUX IUIUT,
o0Basbl B TOpax, CXOJ JIABUH U JIp.). B KadecTBe MpoCTOi MILTIOCTpAIMK MpeiaracTcs Cleayromas
3ajaJa.

Ha ropusoHTanbHOM TOBEPXHOCTH HAXOIATCS JiBa
OTHOPOJIHBIX ~ OpycKa  OJMHAKOBOW  JUIMHBI, MAaccou

COOTBETCTBEHHO m;| = 1Kr W my =2 KI, PaclOJOXKEHHbIE L

OJIUH Ha ApyroM. B HavanbpHBI MOMEHT BPEeMEHHU OpycKam .
COOOIIIEHBI HAMIPABJICHHBIE BJIOJIb OPYCKOB TOPHU30HTATHHBIE my —_—"
ckopoctd V1 =1 M/c u v, =2.4 m/c (cm. puc.). [Ipu kKakux m; — T

3HAYEHHUAX JIMHBI OpycKOB L BepxHWH Opycok ymamér
OJTHMM KOHIIOM Ha IJIOCKOCTb paHbllIe, YeM HUKHUI Opycok
ocranoButcs? KoadduuumeHt TpeHus HuwKHEro Opycka o
IJIOCKOCTh U KOAD(UIMEHT TpeHUsT Mex1y Opyckamu oauHakoBbl: | = 0.4. YckopeHue cBOOOIHOTO
nageHust g =10 m/c>. OTBeT math B METpax C TOYHOCTBIO A0 JAECATHIX (B KAa4eCTBE pa3JECIUTEN
HCIIONB3YHTE TOUKY). BbicoTOl OpyCKOB nmpeHeOpeysb.

Pelnenne
y A
L/?2
™ 7O
m, —— 17—1)(15)
= X
0 x1(t) Xy(t)

qTO6BI BBITIOJIHUTBL YCJIOBUC 3ada4u, HY>KHO B MOMCHT ! BBIIOJHUTH COBMECTHO JBa ycCiioBuAa (CM.
PHCYHOK):

x2(t) —x1(t) = L/2;

{ V1,(t) > 0.
Ha Opycok m; BIONb OCH X JEHCTBYIOT cHa TPECHUS F"Tpl CO CTOPOHBI IUIOCKOCTH, HAIpaBIICHHAsS

S
BIIEBO, U CHUJa TPeHUs Fr,, CO CTOPOHBI OpycKa my, HampasiieHHas Brpaso. Ha Opycok my,cormacHo

TpeTbeMy 3akoHy HeroTona, Bmonmb ocu x jedcTByer cuna Tpenus Frpz €O cTopoHBl Opycka
m, HampasJeHHas BieBO. [Ipu aTom
F'rpl = IJ-(ml + mz)g' FTpZ = F'rp3 = Hpmyg.
3anwuiieM BTOpoii 3aKk0oH HEIOTOHA B IPOEKIIMSAX HA OCh X I KKJOTO U3 OPYCKOB:
{mlalx = um,g — p(my +my)g,
MmylQzx = —pMyg.
Orcrona aq, = a,, = —ug.Torna
v1x(t) = vy — ugt, X (t) = vt = uz_gtz‘
{sz(t) = v, —pgt" x,(t) = vyt — “z—gtz.
Bo3Bpaiasce k yCIoBHIO 33/1a4H, OJTYYHM:
x2(t) — x1(t) = (v, —v )t =L/2,

B L
2(v; —vq)

OTKyZa
t

Kpowme Toro,



ugL

t) = — pgt = ——>0.
V1x(t) = vy —pgt = vy 2(vy — vy)
C yuérom Toro, uto v, — v; > 0, IpUXOIUM K HEPABEHCTBY
2(v; — v)vy > pgl,
OTKYyZa
2v1 (v, — v
< (v, 1).
Hg
Ortser:
2v, (v, — v 2:-1-(24—-1
L @mw) 21@A-D

Ug 04-10

3ananue 7. Bapuanr 4.

B 3eMHOI1 KOpe MOCTOSIHHO MPOUCXOISAT MPOLECCHI, CBI3aHHBIE C OTHOCUTEIBLHBIMH MEPEMENIEHUSIMU
e€ CTPYKTYPHBIX 3JeMEHTOB. Jlaxke HeOOmbIMe MOMOOHBIE MEPEMENICHUs MOTYT TMOBJIEYh 32 COOOU
KaTacTpo(uueckre COOBITHS (3EMIICTPSCEHMsI, BBI3BAHHBIE CTOJKHOBEHHEM TEKTOHHYECKHX TIUIUT,
o0Basbl B TOpax, CXOJ JIABUH U JIp.). B KadecTBe MpoCTOi MILTIOCTpAIMK MpeJiaracTcs Cleayromas
3ajaJa.

Ha ropusoHTanbHOM TOBEPXHOCTH HAXOIATCS JIBa
OMIHOPOJIHBIX ~ OpycKa  OJMHAKOBOW  JUIMHBI, MaccCoOu

COOTBETCTBEHHO m;| = 1Kr W my =2 KI, PaclOJOXKEHHbIE L

OJIUH Ha ApyroM. B HavanbpHBI MOMEHT BPEMEHHU OpycKam _
COOOIIIEHBI HAMIPABJICHHBIE BJIOJIb OPYCKOB TOPHU30HTATHHBIE m, —_—12
ckopoctd V1 =1 M/c u v, =2.6 M/c (cM. puc.). [Ipu Kakux mi — T

3HAYEHMUAX JJIMHBI OpycKOB L BepxHuWH Opycok ymamér 5
OJTHMM KOHIIOM Ha IJIOCKOCTb paHbIle, YeM HHKHUI Opycok
ocranoButcs? KoadduuumeHt TpeHus HMKHEro Opycka o
IJIOCKOCTh U KOAh(HUIMEHT TpeHUsT Mexay Opyckamu oauHakoBbl: | = 0.4. YckopeHue cBOOOIHOTO
nageHust g =10 m/c>. OTBeT math B METpax C TOYHOCTBIO JO AECATHIX (B Ka4eCTBE pa3JECIUTEN
HCIIONB3YHTE TOUKY). BbicoTO OpyCKOB npeHeOpeysb.

Pelnenne
y A
L/?2
™ —_— %O
my — U7 (t)
# X
0 x1(t) X,(t)

qTO6BI BBITIOJIHUTEL YCJIOBUC 3ada4du, HY>KHO B MOMCHT ! BBIIOJHUTH COBMECTHO JBa ycCJiioBuUAa (CM.
PHCYHOK):
{xz(t) —x,(6) =L/2;
V1(t) > 0.

Ha Opycok mj Bioib ocH x NEUCTBYIOT cuia TpeHus Fi,

BJIEBO, ¥ CHJIA TPEHUs Fr,, €O CTOPOHBI OpycKa my, HanpaBiieHHas BIpaBo. Ha Opycok ma,cornacHo

1 CO CTOpPOHBI IJIOCKOCTH, HaIpaBlieHHAs



-

TpeTbeMy 3aKoHy HbIOTOHA, BHOJNL OCH X JEHCTBYET cuia TpeHus Frpz €O CTOpOHBI Opycka
mj, HanpaBJeHHas BieBo. [Ipu s3Tom
F'rpl = IJ-(ml + mz)g' FTpZ = F'rp3 = Hmyg.
3anuiemM BTOpoi 3akoH Hpl0TOHA B TPOEKITUSAX HA OCh X JJIS KaXKI0T0 U3 OPYCKOB:
{m1a1x = um,g — p(my +my)g,
MmaQazxy = —HM2 9.
Orcrona aq, = a,, = —ug.Torna
v1x(t) = vy — pgt, X, (t) = vit = uz_gtz‘
{sz(t) = v, —ugt" |x,(t) = vyt — i,
BosBparasce K yciaoBHIO 3a7ja4u, OTYyYUM:
x2(t) — x1(t) = (v, —v )t =L/2,

OTKyZa
L
t=——.
2(v; — vq)
Kpowme Toro,
ugL
t)=v, —pgt =v; ———< >0,
V1x(t) = vy —pgt = vy 2(vy — vy)
C yuérom Toro, 4To v, — v; > 0, IpUXOIUM K HEPABEHCTBY
2(v; —vvy > pgl,
OTKyZa
2v1 - (v, — v
v v
Hg
Otser:
2v, (v, — v 2:-1-(26—1
L) 21@6-

ug 0,4-10



3ananue 7. Bapuanr 5.

B 3emMHOI1 KOpe MOCTOSHHO MPOUCXOISAT MPOLECCHI, CBSI3aHHBIE C OTHOCUTEIBLHBIMH MEPEMENIEHUSIMU
e€ CTPYKTYPHBIX 3JeMEHTOB. Jlaxke HeOOmbIIMe MOJOOHBIE MEPEMENICHUs MOTYT TMOBJIEYh 32 COOOMU
KaTacTpo(uueckre COOBITHS (3EMIICTPSCEHMsI, BBI3BAHHBIE CTOJKHOBEHHEM TEKTOHHYECKUX IUIUT,
o0Basbl B TOpax, CXOJ JIABUH U JIp.). B KadecTBe MpoCTOi MILTIOCTpAIMK MpeiaracTcs Cleayromas
3ajaJa.

Ha ropusoHTanbHOM TOBEPXHOCTH HAXOIATCS JiBa
OTHOPOJIHBIX ~ OpycKa  OJMHAKOBOW  JUIMHBI, MAaccou

COOTBETCTBEHHO m;| = 1Kr W my =2 KI, PaclOJOXKEHHbIE L

OJIUH Ha ApyroM. B HavanbpHBI MOMEHT BPEeMEHHU OpycKam .
COOOIIIEHBI HAMIPABJICHHBIE BJIOJIb OPYCKOB TOPHU30HTATHHBIE my —_—"
ckopoctd V1 =1 M/c u v, =2.8 M/c (cM. puc.). [Ipu Kakux m; — T

3HAYEHHUAX JIMHBI OpycKOB L BepxHWH Opycok ymamér
OJTHMM KOHIIOM Ha IJIOCKOCTb paHblIle, YeM HHKHUI Opycok
ocranoButcs? KoadduuumeHt TpeHus HuwKHEro Opycka o
IJIOCKOCTh U KOAD(UIMEHT TpeHUsT Mex1y Opyckamu oauHakoBbl: | = 0.4. YckopeHue cBOOOIHOTO
nageHust g =10 m/c>. OTBeT math B METpax C TOYHOCTBIO A0 JAECATHIX (B KAa4eCTBE pa3JECIUTEN
HCIIONB3YHTE TOUKY). BbicoTOl OpyCKOB nmpeHeOpeysb.

Pemenue
y A
L/?2
™ — 7O
my — 7 (1)
i X
0 x4(t) X,(t)

UToObl BBHINOJIHUTH YCIOBUE 3aJaud, HY)KHO B MOMEHT / BBIIIOJIHUTH COBMECTHO JIBa YCJIOBHUS (CM.
PUCYHOK):
{xz () —x,(t) = L/2;
V1.(t) > 0.
Ha Opycok mj BHonb OCH x JNEUCTBYIOT CHila TPEHUs Fr,; €O CTOPOHBI IIOCKOCTH, HANpPaBJICHHAS

-

BJIEBO, ¥ CHJIA TPEHUs Fr,, €O CTOPOHBI OpycKa my, HanpaBiieHHas BIpaBo. Ha Opycok ma,cornacHo
TpeTbeMy 3aKoHy HbIOTOHA, BHOJNL OCH X JEHCTBYET cuia TpeHus Frpz €O CTOpOHBI Opycka
mi, HaripaBJieHHas BieBo. [Ipu aTom
FTpl = p-(ml + mz)g, FTpZ = FTp3 = pm;g.
3anuiem BTOpoi 3akoH Hpl0TOHA B TPOEKITUSAX HA OCh X JJIS KaXKI0T0 U3 OPYCKOB:
{m1a1x = um,g — u(my +my)g,
MmaQazxy = —HM2g.
Orcona a,, = a,, = —pg.Torna
— Hg ;2
v (8) = v, —pgt, [¥) =vit =7t
— 1 Mg 2
Vox(t) = v —ugt  |x,(t) = vyt —
Bo3sBpaiasice k ycioBHIO 3a/1a4u, MOTYUUM:
X2 () — x1(8) = (v, —v)t =L/2,

B L
2(v, — 171).

OTKyJ1a

t



Kpowme Ttoro,

ngL
t) = — pgt = ——>0.
le( ) V1 Hg U1 2(172 _ 7-71)
C yuérom Toro, 4To v, — v; > 0, IpUXOIUM K HEPABEHCTBY
2(v, —vvy > pgl,
OTKyZa
2v1 (v, — v
v v
Hg
OTger:
2v, (v, — v 2-1-(28—-1
L @mv) 2:1:@8-D o

ng 04-10

3ananue 7. Bapuanr 6.

B 3eMHOIl KOpe MOCTOSIHHO MPOUCXOMAST MPOLECCHI, CBSI3aHHbIE C OTHOCUTEIbHBIMU MEPEMEIICHUSIMU
e€ CTPYKTYpHBIX 2yIeMeHTOB. Jlaxke HeOosbinne MoJo0HbIE TIEPEMEIIeHUs] MOTYT TOBJIEYh 3a CO00i
KaracTpouueckue COOBITHS (3EMIICTPSICEHHSI, BBI3BAHHBIE CTOJIKHOBEHHEM TEKTOHHUYECKUX ILIHT,
oOBaJIbI B TOpax, CXOJ JIaBUH W JIp.). B kauecTBe MpOCTON MIUTFOCTpAIMU MpeasiaracTcsl Caeayrolas
3ajaja.

Ha ropu3oHTaIbHOM TOBEPXHOCTH HAXOAATCA JiBa
OJHOPOJHBIX  Opycka  OJMHAKOBOM  JJIMHBI, Maccoi

COOTBETCTBEHHO M =1Kr W mjy =2 KI, pacrnojoXEeHHbIE L

OJUH Ha JpyroM. B HadanmpHBIE MOMEHT BpeMEeHH OpycKam .
COOOIIIEHBI HAMPaBJIEHHBIE BJIOJIb OPYCKOB TOPU30HTATbHbBIE my —_—1
ckopoctu v =1 wm/c u vy, =3 m/c (cm. puc.). [Ipu kakux m; —_— T

3HAYCHHUSIX JUIMHBI OpYCKOB [ BepxHUH Opycok ymanér
OJTHMM KOHIIOM Ha IUIOCKOCTh PaHblIle, YeM HIKHHUI Opycok
ocranoButcs? KoaddummeHnt TpeHuss HWKHETO Opycka o
IUIOCKOCTh U KOG (UIIMEHT TPEeHUs: Mex1y Opyckamu oanHakoBbl: L= 0.4. YckopeHue cBOOOJHOTO
nagenns g =10 m/c>. OTBeT HaTh B METpax C TOYHOCTHIO JO NECSTHIX (B KAYECTBE PA3ICIATENS
UCIIOJNIL3YITE TOUKY). BbICOTOM OpyCKOB IpeHeOpeyb.

Penrenne
y A
L/?2
™ —_— T
m, — W(t)
R X
0 x4(t) Xy(t)

YroObl BBITIOIHUTH YCIIOBUE 3a/la4d, HY)KHO B MOMEHT { BBIIIOJHUTH COBMECTHO JBa YCIOBHS (CM.
PUCYHOK):
{xz () —x,(t) = L/2;
V1.(t) > 0.
.
Ha Opycok mj B1onb OcH X NEHCTBYIOT CHjla TPEHHs Fr,; CO CTOPOHBI IUIOCKOCTH, HATIPABJICHHAS

-

BIIEBO, U CHUJa TPeHUs Frj, CO CTOPOHBI OpycKa my, HampasiieHHas BrpaBo. Ha Opycok my,cormacHo



-

TpeTbeMy 3aKoHy HbIOTOHA, BHOJNL OCH X JEHCTBYET cuia TpeHus Frpz €O CTOpOHBI Opycka

my, HalipaBJICHHAs BJICBO. HpI/I 9TOM
F'rpl = IJ-(ml + mz)g, FTpZ = F'rp3 = um,g.

3anuiemM BTOpoi 3akoH Hpl0TOHA B TPOEKITUSAX HA OCh X JJIS KaXKI0T0 U3 OPYCKOB:

{m1a1x = pmyg — p(my + my)g,
MyQazy = —UM,g.
Orcrona aq, = a,, = —ug.Torna
v1,(t) = vy — ugt,
— _ H ng .2
Vo (£) = v —pgt x,(t) = vyt — e
BosBpariasce K yCJIOBHIO 3371a9H, TOTYIUM:
x(t) —x1(t) = (v, —v )t =L/2,

L

B 2(v, — 1)

x;(t) = vyt — uz_gtz,

OTKyZia
t

Kpowme Toro,

L
__hL
2(v; — vq)

C yuérom Toro, 4To v, — v; > 0, IpUXOIUM K HEPABEHCTBY
2(v; —vvy > pgl,

V1x(t) = vy —pugt = v, 0.

OTKyZa

2v; - (v, — vy)
1g '

L<

OTtBerT:
2171'(172—171)_2'1'(3—1)_

L < =
Ug 0,4-10

3ananue 7. Bapuanr 7.

B 3eMHOIi KOpe TOCTOSIHHO MPOUCXOJISAT MPOLIECCHI, CBSI3aHHBIE C OTHOCUTEIILHBIMU TIEPEMEIICHHSIMA
e€ CTPYKTYPHBIX 3JeMEHTOB. Jlaxke HeOOmbIMe MOMOOHBIE MEPEMENICHUs MOTYT TMOBJIEYh 32 COOOU
KaracTpouyeckre COOBITHS (3eMIICTPSCEHUS, BBI3BAaHHBIE CTOJKHOBCHHWEM TEKTOHMYECKHX ILIHT,
o0Basbl B TOpax, CXOJ JIABUH U JIp.). B KadecTBe MpoCTOi MILTIOCTpAIMK MpeiaracTcs Cleayromas

3ajaJa.
Ha ropusoHTanbHOM TOBEPXHOCTH HAXOIATCS JIBa
OMIHOPOJIHBIX ~ OpycKa  OJMHAKOBOW  JUIMHBI, MaccCoOu

COOTBETCTBEHHO m;| = 1Kr W my =2 KI, PaclOJOXKEHHbIE L
OJIUH Ha ApyroM. B HavanpHBI MOMEHT BPEMEHHU OpycKam

COOOIIIEHBI HAMIPABJICHHBIE BJIOJIb OPYCKOB TOPHU30HTATHHBIE my
ckopoct v; = 1 M/c u v, = 1.8 M/c (cm. puc.). IIpu kakux my

3HAYECHUAX JUIMHBI OpyCKOB L BepxHWM Opycok ymamér T
OJTHUM KOHIIOM Ha TUIOCKOCTh PaHbIIIe, YeM HIKHUN OpyCOK
octaroButcs? KoaddummueHnt TpeHuss HWKHETO Opycka o

‘T]T

IUIOCKOCTh U KO3 (UIIMEHT TPEeHUs: Mex1y Opyckamu oanHakoBbl: L= 0.4. YckopeHne cBOOOIHOTO
nagenns g =10 m/c>. OTBET 1aTh B METPaX C TOYHOCTBIO 0 HECATHIX (B KA4ecTBE paseIHTeNs

UCIIOJNIL3YITE TOUKY). BbICOTOI OpyCKOB peHeOpeyb.

Penrenne



L/2

m —_— T2 (0)

mq — _ﬁ;)(t)

v

0 x4(t) Xy(t)

qTO6BI BBITIOJIHUTEL YCJIOBUC 3ada4U, HY>KHO B MOMCHT { BBIIOJHUTH COBMECTHO JBa ycCJioBuUA (CM.
PHCYHOK):

x2(t) —x1(t) = L/2;

{ V1.(t) > 0.
Ha Opycok m; BOOIb OCH X NEHCTBYIOT CHJIAa TPEHUS ﬁTpl CO CTOPOHBI IIJIOCKOCTH, HarpaBJIeHHAs

BJIEBO, ¥ CHJIA TPEHUs Fr,, €O CTOPOHBI OpycKa my, HanpasiieHHas BrpaBo. Ha Opycok ma,cornacHo

TpeTbeMy 3akoHy HeroTona, Bmonmb ocu x jedcTByer cuna Tpenus Frpz €O cTopoHbl Opycka
mj, HanpaBJeHHas BieBo. [Ipu s3Tom
FTpl = p-(ml + mz)g, FTpZ = FTp3 = pmy;g.
3anwuiieM BTOpoii 3aKk0H HBIOTOHA B IPOEKIIMSAX HA OCh X I KaXKJ0TO U3 OPYCKOB:
{mlalx = um,g — p(my +my)g,
Mmylzx = —HM2g.
Orcona a,, = a,, = —pg.Torna
_ _ kg .2
v1.(t) = v; — ugt, x1(8) = vyt St
— 1 Mg 2
Vox(t) = V3 —ugt  |x,(t) = vyt — i
Bo3Bpaiasce K ycioBHIO 3aa4H, OJIYYUM:
X2 () — x1(8) = (v, —v)t =L/2,

OTKyZa
L
t=—.
2(v; —vy)
Kpowme Ttoro,
ngL
t)=v; —ugt =v; ———<> 0.
le( ) %1 ng U1 2(172 _ 7-71)
C yuérom Toro, uto v, — v; > 0, IpUXOIUM K HEPABEHCTBY
2(vy, —vy)vy > ugl,
OTKYy/a
2vi (v — v
< (v, 1).
Hg
Ortser:
2v, (v, — v 2-1-(1,8—1
L @mw) 2:1-08-D

ug 0,4-10

3ananue 7. Bapuanr 8.

B 3eMHOIi KOpe TOCTOSIHHO MPOUCXOJIST MPOIIECCH], CBSI3aHHBIE C OTHOCUTEIILHBIMU TIEPEMEIICHHSIMA
e€ CTPYKTYPHBIX 3JeMEHTOB. Jlaxke HeOOmbIMe MOJOOHBIE MEPEMEIICHUs MOTYT TMOBJIEYh 32 COOOU
KaracTpouueckre COOBITHS (3eMIICTPSCEHUS, BBI3BAaHHBIE CTOJKHOBCHHEM TEKTOHMYECKHX ILIHT,
o0Basbl B TOpax, CXOJ JIABUH U JIp.). B KadecTBe MpoCTOi MILTIOCTpAIMK MpeJiaracTcs Cleayromas
3ajava.



Ha ropusoHTanbHOM TOBEPXHOCTH HAXOIATCS JiBa
OTHOPOJIHBIX ~ OpycKa  OJMHAKOBOW  JUIMHBI, MAaccCoOM

COOTBETCTBEHHO m;| = 1Kr W my =2 KI, PacloJOXKEHHbIE L

OJIUH Ha ApyroM. B HavanbpHBI MOMEHT BPEMEHHU OpycKam _
COOOIIIEHBI HATIPABJICHHBIE BJIOJIb OPYCKOB TOPU30HTATHHBIE m, —_—12
ckopoctd V1 =1 M/c u v, = 1.6 M/c (cM. puc.). [Ipu Kakux m; — T

3HAYCHUAX JJIMHBI OpYCKOB L BepxHMH Opycok ymamér 5
OJTHMM KOHIIOM Ha IUIOCKOCTh PaHblIle, YeM HIKHHUI Opycok
ocraroButcs? KoadduumeHnt TpeHuss HWKHETO Opycka o
IUIOCKOCTh U KOA((UIIMEHT TPEeHUs: Mex1y Opyckamu onnHakoBbl: L= 0.4. YckopeHne cBOOOIHOTO
nagenns g =10 m/c>. OTBeT HaTh B METpax C TOYHOCTHIO JO ACCSTHIX (B KAYECTBE PA3ICIATENS
UCIIOJNIL3YITE TOUKY). BbICOTOM OpyCKOB IpeHeOpeyb.

Pemenue
y A
L/?2
™ ()
mq — 7 (1)
b2 X
0 x4(t) X(t)

UToOb! BBHINOJIHUTH YCIOBUE 3aJaud, HY)KHO B MOMEHT / BBIIIOJIHUTH COBMECTHO JBa YCJIOBHUS (CM.
PHUCYHOK):
{xz () —x,(t) = L/2;
V1.(t) > 0.
Ha Gpycok mj B1oib OCH x NEUCTBYIOT CHila TPEHUs Fr,; €O CTOPOHBI IUIOCKOCTH, HANpPaBJICHHAS

BJIEBO, ¥ CHJIA TPEHUs Fr,, €O CTOPOHBI OpycKa m, HanpaBiieHHas BrpaBo. Ha Opycok ma,cornacHo

TpeTheMy 3aKoHy HbIOTOHA, BHOJNL OCH X JEHCTBYeT cuia TpeHus Frpz €O CTOpOHBI Opycka
mi, HaTipaBJieHHas BieBo. [Ipu 3Tom
FTpl = p-(ml + mz)g, FTpZ = FTp3 = pmy;g.
3anwuiieM BTOpoii 3aKk0H HEIOTOHA B IPOEKIIMSAX HA OCh X JJI KaKJ0TO U3 OPYCKOB:
{mlalx = pum,g — p(my + my)g,
MmplQszx = —pMyg.
Orcrona a,, = a,, = —pg.Torna
— Hg ;2
v (8) = v, —pgt, [¥) =vit =7t
— 1 Mg .2
Vox(t) = v — ugt  |x,(t) = vyt — i
Bo3sBpaiasice k ycioBHIO 3a/1a4u, MOTYUUM:
x2(t) — %1 () = (v, —v)t =L/2,

B L
2(v; —vq)

OTKyZa
t

Kpowme Ttoro,

L
__wgl
2(vy — 1)

C yuérom Toro, uto v, — v; > 0, IpUXOIUM K HEPABEHCTBY
2(v; — vV, > pgl,

V1(t) = vy — ugt = vy 0.

OTKyJ1a

2v, - (v — vq)
1g '

L<



OTtBerT:
2171'(172—171)_2'1'(1,6—1)_

L <
ug 0,4-10

0,3mM



3anaunmue 8. Bapuanr 1.

MareMaTrueckoe MOJEIMPOBAaHUE ITHHAMUKHA (OPMBI BOJHBI IIYHAMH SIBJSIETCS aKTyalbHOH W
CIIO’)KHOM 3a/1a4eid, KoTopasi TpeOyeT MPUMEHEHHUsT pa3HO0Opa3HbIX (PU3NKO-MATEMATHIECKAX METOIOB
uccienoBanus. B manHoii 3aqade OyneM paccMaTpuBaTh H3MEHEHHE (OPMBI BOJHBI TIPU YMEHBIIICHUH
TIIyOWHBI B TJIOCKOCTH BEpPTHKaIbHOTO pa3pe3a. MiMeHHO, Oyaem paccMaTpuBaTh BOJTHY Kak Tropo

B
CHUHYCOM/IbI, BBICOTa KOTOPOT'O HaJl TOBEPXHOCTHIO BOJBI PaBHA 8(;0)0'25 M., rae By - riiyOuHa okeaHa

B MeECTe 3apOXKIeHUs BOIHBL, W B — riIyOumHa B paccMaTpuBaeMol Touke. B mporecce
pacnnpoCTpaHCHUA BOJHBI BBICOTA I‘Op63. CUHYCOUAbI, TAKUM 06pa30M, HU3MCHSACTCA IMPU U3MCHCHUU
ryOUHBI, TIPU 3TOM IUIOLIA/b, 3aKJIIOYEHHAs MEXAy TopOOM CHHYCOHJBI M TpPSIMON JMHUEH IHA,
nocTosiHHa. Eciii B MecTe 3aposkIeHrs BOJIHBI TiTyOnHa okeaHa coctapisieT 2000 M, TO BO CKOJIBKO pa3
M3MEHUTCS IHPUHA BOJHBI 110 OTHOLIEHUIO K €€ HauaJbHOMY 3HAUEHHUIO TIPU MPOXOXKACHUU TOUYKH, B
KOTOpO# rinyonHa okeana paBHa 1816 m? OtBet nmaiite ¢ TouHOCTHIO 710 0.01 (B KauecTBe pa3aenuTens
HCIIONB3YHTE TOUKY).

Pemenue.

,  Tkx
[TycTh B BepTUKATBLHOM pa3pe3e ropd CHHYCOHIBI OMpeesieTcs Kak y = fsin —, XE€
a — — q(Boyo.2s a o o
0,; f=f(B) = 8(;) . 3x1ech a, ~ - IIMPHHA BOJIHBI B HAYAILHOH M B TEKYIIEH TOUKaX

1
COOTBETCTBEHHO. TakuM 00pa3oM, IIMPHHA BOJIHLI H3MEHUTCS B ~ pas, k = k(B),k(B,) = 1. YcnoBue

a/k mkx

TIOCTOSHCTBA TUIOMIA N, YKa3aHHOE B yCIIOBUH, onpeiensercs pasenctBoM [ (B) [ o Sin — dx +

Ba a . nx 1 2f(Bg)+mBy
—=f(B sin—dx + aB,, orkyna — = ————— [loacTaBisis YUCIICHHBIE 3HAUCHUS
K f(Bo) fo a 0, OTKY A 3 = = B)+nB A

[IapaMeTpoB, MOJIy4yaeM

OTtBer: 1.10



3anaunue 8. Bapuanr 2.

MareMaTrueckoe MOJEIMPOBAaHUE ITHHAMUKHA (OPMBI BOJHBI IIYHAMH SIBJSIETCS aKTyalbHOH W
CIIO’)KHOM 3a/1a4eid, KoTopasi TpeOyeT MPUMEHEHHUsT pa3HO0Opa3HbIX (PU3NKO-MATEMATHIECKAX METOIOB
uccienoBanus. B nanHoii 3aqade OyneM paccMaTpuBaTh H3MEHEHHE (OPMbI BOJIHBI TIPU YMEHBIICHUH
TIIyOWHBI B TJIOCKOCTH BEpPTHKaIbHOTO pa3pe3a. MiMeHHO, Oyaem paccMaTpuBaTh BOJIHY Kak Tropod

B
CHUHYCOM/IbI, BBICOTa KOTOPOT'O HaJl TOBEPXHOCTHIO BOJBI PaBHA 8(;0)0'25 M., rae By - riiyOuHa okeaHa

B MECTe 3apOXKIeHHUs BOIHBL, W B — riIyOuHa B paccMaTpuBaeMol Touke. B mporecce
pacnnpoCTpaHCHUA BOJHBI BBICOTA I‘Op63. CUHYCOUAbI, TAKUM 06pa30M, HU3MCHSACTCA IMPU U3MCHCHUU
ryOUHBI, TIPU 3TOM IUIOLIA/b, 3aKJIIOYEHHAs MEXAy TopOOM CHHYCOHJBI M TpPSIMON JMHUEH IHA,
nocTosiHHa. Eciii B MecTe 3aposkIeHrs BOJIHBI TiTyOnHa okeaHa coctapisieT 2000 M, TO BO CKOJIBKO pa3
M3MEHUTCS IHPUHA BOJHBI 110 OTHOLIEHUIO K €€ HauaJbHOMY 3HAUEHHUIO TIPU MPOXOXKACHUU TOUYKH, B
KOTOpO# rinyonHa okeana paBHa 1736 m? OtBet nmaiite ¢ TouHOCTHIO 710 0.01 (B KauecTBe pa3aenuTens
HCIIONB3YHTE TOUKY).

Pemenue.

,  Tkx
[TycTh B BepTUKATBLHOM pa3pe3e ropd CHHYCOHIBI OMpeesieTcs Kak y = fsin —, XE€
a — — q(Boyo.2s a o o
0,; f=f(B) = 8(;) . 3x1ech a, ~ - IIMPHHA BOJIHBI B HAYAILHOH M B TEKYIIEH TOUKaX

1
COOTBETCTBEHHO. TakuM 00pa3oM, IIMPHHA BOJIHLI H3MEHUTCS B ~ pas, k = k(B),k(B,) = 1. YcnoBue

a/k mkx

TIOCTOSHCTBA TUIOMIA N, YKa3aHHOE B yCIIOBUH, onpeiensercs pasenctBoM [ (B) [ o Sin — dx +

Ba a . nx 1 2f(Bg)+mBy
—=f(B sin—dx + aB,, orkyna — = ————— [loacTaBisis YUCIICHHBIE 3HAUCHUS
K f(Bo) fo a 0, OTKY A 3 = = B)+nB A

[IapaMeTpoB, MOJIy4yaeM

OTtBer: 1.15



3anaunmue 8. Bapuanr 3.

MareMaTrueckoe MOJEIMPOBAaHUE ITHHAMUKHA (OPMBI BOJHBI IIYHAMH SIBJSIETCS aKTyalbHOH W
CIIO’)KHOM 3a/1a4eid, KoTopasi TpeOyeT MPUMEHEHHUsT pa3HO0Opa3HbIX (PU3NKO-MATEMATHIECKAX METOIOB
uccienoBanus. B manHoii 3aqade OyneM paccMaTpuBaTh H3MEHEHHE (OPMBI BOJHBI TIPU YMEHBIIICHUH
TIIyOWHBI B TJIOCKOCTH BEpPTHKaIbHOTO pa3pe3a. MiMeHHO, Oyaem paccMaTpuBaTh BOJTHY Kak Tropo

B
CHUHYCOM/IbI, BBICOTa KOTOPOT'O HaJl TOBEPXHOCTHIO BOJBI PaBHA 8(;0)0'25 M., rae By - riiyOuHa okeaHa

B MeECTe 3apOXKIeHUs BOIHBL, W B — riIyOumHa B paccMaTpuBaeMol Touke. B mporecce
pacnnpoCTpaHCHUA BOJHBI BBICOTA I‘Op63. CUHYCOUAbI, TAKUM 06pa30M, HU3MCHSACTCA IMPU U3MCHCHUU
ryOUHBI, TIPU 3TOM IUIOLIA/b, 3aKJIIOYEHHAs MEXAy TopOOM CHHYCOHJBI M TpPSIMON JMHUEH IHA,
nocTosiHHa. Eciii B MecTe 3aposkIeHrs BOJIHBI TiTyOnHa okeaHa coctapisieT 2000 M, TO BO CKOJIBKO pa3
M3MEHUTCS IHPUHA BOJHBI 110 OTHOLIEHUIO K €€ HauaJbHOMY 3HAUEHHUIO TIPU MPOXOXKACHUU TOUYKH, B
KOTOpo# rinyonHa okeana paBHa 1650 m? OtBet nmaiite ¢ TouHOCTHIO 710 0.01 (B KauecTBe pa3aenuTens
HCIIONB3YHTE TOUKY).

Pemenue.

,  Tkx
[TycTh B BepTUKATBLHOM pa3pe3e ropd CHHYCOHIBI ONpeesieTcs Kak y = fsin —, XE€
a — — q(Boyo.2s a o o
0,; f=f(B) = 8(;) . 3x1ech a, ~ - IIMPHHA BOJIHBI B HAYAILHOH M B TEKYIIEH TOUKaX

1
COOTBETCTBEHHO. TakuM 00pa3oM, IIMPHHA BOJIHLI H3MEHUTCS B ~ pas, k = k(B),k(B,) = 1. YcnoBue

a/k mkx

TIOCTOSHCTBA TUIOMIA N, YKa3aHHOE B yCIIOBUH, onpeiensercs pasenctBoM [ (B) [ o Sin — dx +

Ba a . nx 1 2f(Bg)+mBy
—=f(B sin—dx + aB,, orkyna — = ————— [loacTaBisis YUCIICHHBIE 3HAUCHUS
K f(Bo) fo a 0, OTKY A 3 = = B)+nB A

[IapaMeTpoB, MOJIy4yaeM

OTtBer: 1.21



3anaunue 8. Bapuanr 4.

MareMaTrueckoe MOJEIMPOBAaHUE ITHHAMUKHA (OPMBI BOJHBI IIYHAMH SIBJSIETCS aKTyalbHOH W
CIIO’)KHOM 3a/1a4eid, KoTopasi TpeOyeT MPUMEHEHHUsT pa3HO0Opa3HbIX (PU3NKO-MATEMATHIECKAX METOIOB
uccienoBanus. B manHoii 3amade OyneM paccMaTpuBaTh H3MEHEHHE (OPMBI BOJHBI TIPU YMEHBIICHUH
TIIyOWHBI B TJIOCKOCTH BEpPTHKaIbHOTO pa3pe3a. MiMeHHO, Oyaem paccMaTpuBaTh BOJIHY Kak Tropod

B
CHUHYCOM/IbI, BBICOTa KOTOPOT'O HaJl TOBEPXHOCTHIO BOJBI PaBHA 8(;0)0'25 M., rae By - riiyOuHa okeaHa

B MeECTE€ 3apOXKIeHUs BOIHBL, W B — riIyOuHa B paccMaTpuBaeMol Touke. B mporecce
pacnnpoCTpaHCHUA BOJHBI BBICOTA I‘Op63. CUHYCOUAbI, TAKUM 06pa30M, HU3MCHSACTCA IMPU U3MCHCHUU
ryOUHBI, TIPU 3TOM IUIOLIA/b, 3aKJIIOYEHHAs MEXAy TopOOM CHHYCOHJBI M TpPSIMON JMHUEH IHA,
nocTostHHa. Eciii B MecTe 3aposkIeHrs BOJIHBI TiTyOnHa okeaHa coctapisieT 2000 M, TO BO CKOJIBKO pa3
M3MEHUTCS IHPUHA BOJHBI 110 OTHOLIEHUIO K €€ HauaJbHOMY 3HAUEHHUIO TIPU MPOXOXKACHUU TOUYKH, B
KOTOpO# rinyonHa okeana paBHa 1560 m? OtBet nmaiite ¢ TouHOCTHIO 710 0.01 (B KauecTBe pa3aenuTens
HCIIONB3YHTE TOUKY).

Pemenue.

,  Tkx
[TycTh B BepTUKATBLHOM pa3pe3e ropd CHHYCOHIbI OMpeeNsieTcs Kak y = fsin —, XE€
a — — q(Boyo.2s a o o
0,; f=f(B) = 8(;) . 3x1ech a, ~ - IIMPHHA BOJIHBI B HAYAILHOH M B TEKYIIEH TOUKaX

1
COOTBETCTBEHHO. TakuM 00pa3oM, IIMPHHA BOJIHLI H3MEHUTCS B ~ pas, k = k(B),k(B,) = 1. YcnoBue

a/k mkx

TIOCTOSHCTBA TUIOMIA N, YKa3aHHOE B yCIIOBUH, onpeiensercs pasenctBoM [ (B) [ o Sin — dx +

Ba a . nx 1 2f(Bg)+mBy
—=f(B sin—dx + aB,, orkyna — = ————— [loacTaBisis YUCIICHHBIE 3HAUCHUS
K f(Bo) fo a 0, OTKY A 3 = = B)+nB A

[IapaMeTpoB, MOJIy4yaeM

OTtBer: 1.28



3ananmue 8. Bapuanr 5.

MareMaTrueckoe MOJEIMPOBAaHUE ITHHAMUKHA (OPMBI BOJHBI IIYHAMH SIBJSIETCS aKTyalbHOH W
CIIO’)KHOM 3a/1a4eid, KoTopasi TpeOyeT MPUMEHEHHUsT pa3HO0Opa3HbIX (PU3NKO-MATEMATHIECKAX METOIOB
uccienoBanus. B manHoii 3aqade OyneM paccMaTpuBaTh H3MEHEHHE (OPMBI BOJHBI TIPU YMEHBIIICHUH
TIIyOWHBI B TJIOCKOCTH BEpPTHKaIbHOTO pa3pe3a. MiMeHHO, Oyaem paccMaTpuBaTh BOJTHY Kak Tropo

Bo~0.25
CHUHYCOHIEI, BBICOTA KOTOPOI'O0 HAJ HNOBEPXHOCTHIO BOALI paBHa 10 M., Tne B, - rnybuna
) B 0

OKeaHa B MeCT€ 3apOXKICHHS BOJHBI, U B — TmyOMHa B paccMmarpuBaeMoill Touke. B mporiecce
pacnnpoCTpaHCHUA BOJHBI BBICOTA I‘Op63. CUHYCOUAbI, TAKUM 06pa30M, HU3MCHSACTCA IMPU U3MCHCHUU
ryOUHBI, TIPU 3TOM IUIOLIA/b, 3aKJIIOYEHHAs MEXAy TopOOM CHHYCOHJBI M TpPSIMON JMHUEH IHA,
nocTosiHHa. Eciii B MecTe 3aposkIeHrs BOJIHBI TiTyOnHa okeaHa coctapisieT 2000 M, TO BO CKOJIBKO pa3
M3MEHUTCS IHPUHA BOJHBI 110 OTHOLIEHUIO K €€ HauaJbHOMY 3HAUEHHUIO TIPU MPOXOXKACHUU TOUYKH, B
KOTOpo# rinyonHa okeana paBHa 1850 m? OtBet nmaiite ¢ TouHOCThIO 710 0.01 (B KauecTBe pa3aenuTens
HCIIONB3YHTE TOUKY).

. Tkx
Pemenue.llycTh B BEpTHKAILHOM pa3pe3e TopOd CHHYCOHIBI OTIPENIENIeTCs Kak y = fsin — XE
a _ _ q(Boyo.25 a o o
0,; f=f(B) = 8(;) . 3nech @, - UIMPUHA BOIHbI B HAYAIBHOI H B TEKYIICH TOYKAX

1
COOTBETCTBEHHO. TakuM 00pa3oM, IIMPHUHA BOJHBI U3MEHHUTCS B ~ pas, k = k(B),k(By) = 1. Ycinosue

a/k mkx

TIOCTOSHCTBA TUIOMIA N, YKa3aHHOE B yCIIOBUH, onpeiensercs pasenctBoM [ (B) [ o Sin — dx +

Ba a . nx 1 2f(Bg)+mBy
—=f(B sin—dx + aB,, orkyna — = ————— [loacTaBisis YUCIICHHBIE 3HAYCHUS
k f(Bo) fo a 0, OTKY A S = = B)+nB A

napaMeTpoB, MOJTydaeMm

OTtBer: 1.08



3anaunmue 8. Bapuanr 6.

MareMaTrueckoe MOJEIMPOBAaHUE ITHHAMUKHA (OPMBI BOJHBI IIYHAMH SIBJSIETCS aKTyalbHOH W
CIIO’)KHOM 3a/1a4eid, KoTopasi TpeOyeT MPUMEHEHHUsT pa3HO0Opa3HbIX (PU3NKO-MATEMATHIECKAX METOIOB
uccienoBanus. B nanHoii 3aqade OyneM paccMaTpuBaTh H3MEHEHHE (OPMbI BOJIHBI TIPU YMEHBIICHUH
TIIyOWHBI B TJIOCKOCTH BEpPTHKaIbHOTO pa3pe3a. MiMeHHO, Oyaem paccMaTpuBaTh BOJIHY Kak Tropod

Bo~0.25
CHUHYCOHIEI, BBICOTA KOTOPOI'O0 HAJ HNOBEPXHOCTHIO BOALI paBHa 10 M., Tne B, - rnybuna
) B 0

OKeaHa B MeECT€ 3apOXKICHHS BOJHBI, U B — TimyOMHa B paccMmarpuBaeMoil Touke. B mporecce
pacnnpoCTpaHCHUA BOJHBI BBICOTA I‘Op63. CUHYCOUAbI, TAKUM 06pa30M, HU3MCHSACTCA IMPU U3MCHCHUU
ryOUHBI, TIPU 3TOM IUIOLIA/b, 3aKJIIOYEHHAs MEXAy TopOOM CHHYCOHJBI M TpPSIMON JMHUEH IHA,
nocTostHHa. Eciii B MecTe 3aposkIeHrs BOJIHBI TiTyOnHa okeaHa coctapisieT 2000 M, TO BO CKOJIBKO pa3
M3MEHUTCS IHPUHA BOJHBI 110 OTHOLIEHUIO K €€ HauaJbHOMY 3HAUEHHUIO TIPU MPOXOXKACHUU TOUYKH, B
KOTOpO# rinyonHa okeana paBHa 1722 m? OtBet nmaiite ¢ TouHOCTHIO 710 0.01 (B KauecTBe pa3aenuTens
HCIIONB3YHTE TOUKY).

Pemenue.

,  Tkx
[TycTh B BepTUKATBLHOM pa3pe3e ropd CHHYCOHIBI OMpeesieTcs Kak y = fsin —, XE€
a — — q(Boyo.2s a o o
0,; f=f(B) = 8(;) . 3x1ech a, ~ - IIMPHHA BOJIHBI B HAYAILHOH M B TEKYIIEH TOUKaX

1
COOTBETCTBEHHO. TakuM 00pa3oM, IIMPHHA BOJIHLI H3MEHUTCS B ~ pas, k = k(B),k(B,) = 1. YcnoBue

a/k mkx

TIOCTOSHCTBA TUIOMIA N, YKa3aHHOE B yCIIOBUH, onpeiensercs pasenctBoM [ (B) [ o Sin — dx +

Ba a . nx 1 2f(Bg)+mBy
—=f(B sin—dx + aB,, orkyna — = ————— [loacTaBisis YUCIICHHBIE 3HAUCHUS
K f(Bo) fo a 0, OTKY A 3 = = B)+nB A

[IapaMeTpoB, MOJIy4yaeM

OTtBer: 1.16



3ananmue 8. Bapuanr 7.

MareMaTrueckoe MOJEIMPOBAaHUE ITHHAMUKHA (OPMBI BOJHBI IIYHAMH SIBJSIETCS aKTyalbHOH W
CIIO’)KHOM 3a/1a4eid, KoTopasi TpeOyeT MPUMEHEHHUsT pa3HO0Opa3HbIX (PU3NKO-MATEMATHIECKAX METOIOB
uccienoBanus. B nanHoii 3aqade OyneM paccMaTpuBaTh H3MEHEHHE (OPMbI BOJIHBI TIPU YMEHBIICHUH
TIIyOWHBI B TJIOCKOCTH BEpPTHKaIbHOTO pa3pe3a. MiMeHHO, Oyaem paccMaTpuBaTh BOJIHY Kak Tropod

Bo~0.25
CHUHYCOHIEI, BBICOTA KOTOPOI'O0 HAJ HNOBEPXHOCTHIO BOALI paBHa 10 M., Tne B, - rnybuna
) B 0

OKeaHa B MeCT€ 3apOXKICHHS BOJHBI, U B — TimyOMHa B paccMmarpuBaeMoil Touke. B mporecce
pacnnpoCTpaHCHUA BOJHBI BBICOTA I‘Op63. CUHYCOUAbI, TAKUM 06pa30M, HU3MCHSACTCA IMPU U3MCHCHUU
ryOUHBI, TIPU 3TOM IUIOLIA/b, 3aKJIIOYEHHAs MEXAy TopOOM CHHYCOHJBI M TpPSIMON JMHUEH IHA,
nocTosiHHa. Eciii B MecTe 3aposkIeHrs BOJIHBI TiTyOnHa okeaHa coctapisieT 2000 M, TO BO CKOJIBKO pa3
M3MEHUTCS IHPUHA BOJHBI 110 OTHOLIEHUIO K €€ HauaJbHOMY 3HAUEHHUIO TIPU MPOXOXKACHUU TOUYKH, B
KOTOpo# rinyonHa okeana paBHa 1680 m? OtBet nmaiite ¢ TouHOCTHIO 710 0.01 (B KauecTBe pa3aenuTens
HCIIONB3YHTE TOUKY).

Pemenue.

,  Tkx
[TycTh B BepTUKATBLHOM pa3pe3e ropd CHHYCOHIBI OMpeesieTcs Kak y = fsin —, XE€
a — — q(Boyo.2s a o o
0,; f=f(B) = 8(;) . 3x1ech a, ~ - IIMPHHA BOJIHBI B HAYAILHOH M B TEKYIIEH TOUKaX

1
COOTBETCTBEHHO. TakuM 00pa3oM, IIMPHHA BOJIHLI H3MEHUTCS B ~ pas, k = k(B),k(B,) = 1. YcnoBue

a/k mkx

TIOCTOSHCTBA TUIOMIA N, YKa3aHHOE B yCIIOBUH, onpeiensercs pasenctBoM [ (B) [ o Sin — dx +

Ba a . nx 1 2f(Bg)+mBy
—=f(B sin—dx + aB,, orkyna — = ————— [loacTaBisis YUCIICHHBIE 3HAUCHUS
K f(Bo) fo a 0, OTKY A 3 = = B)+nB A

[IapaMeTpoB, MOJIy4yaeM

OTtBet: 1.19



3anaunue 8. Bapuanr 8.

MareMaTrueckoe MOJEIMPOBAaHUE ITHHAMUKHA (OPMBI BOJHBI IIYHAMH SIBJSIETCS aKTyalbHOH W
CIIO’)KHOM 3a/1a4eid, KoTopasi TpeOyeT MPUMEHEHHUsT pa3HO0Opa3HbIX (PU3NKO-MATEMATHIECKAX METOIOB
uccienoBanus. B manHoii 3amade OyneM paccMaTpuBaTh H3MEHEHHE (OPMbI BOJHBI TIPU YMEHBIICHUH
TIIyOWHBI B TJIOCKOCTH BEpPTHKaIbHOTO pa3pe3a. MiMeHHO, Oyaem paccMaTpuBaTh BOJIHY Kak Tropod

Bo~0.25
CHUHYCOHIEI, BBICOTA KOTOPOI'O0 HAJ HNOBEPXHOCTHIO BOALI paBHa 10 M., Tne B, - rnybuna
) B 0

OKeaHa B MeCT€ 3apOXKICHHS BOJHBI, U B — TimyOMHa B paccMmarpuBaeMoil Touke. B mporecce
pacnnpoCTpaHCHUA BOJHBI BBICOTA I‘Op63. CUHYCOUAbI, TAKUM 06pa30M, HU3MCHSACTCA IMPU U3MCHCHUU
ryOUHBI, TIPU 3TOM IUIOLIA/b, 3aKJIIOYEHHAs MEXAy TopOOM CHHYCOHJBI M TpPSIMON JMHUEH IHA,
nocTosiHHa. Eciii B MecTe 3aposkIeHrs BOJIHBI TiTyOnHa okeaHa coctapisieT 2000 M, TO BO CKOJIBKO pa3
M3MEHUTCS IHPUHA BOJHBI 110 OTHOLIEHUIO K €€ HauaJbHOMY 3HAUEHHUIO TIPU MPOXOXKACHUU TOUYKH, B
KOTOpO# rinyonHa okeana paBHa 1524 m? OtBet nmaiite ¢ TouHOCThIO 710 0.01 (B KauecTBe pa3aenuTens
HCIIONB3YHTE TOUKY).

Pemenue.

,  Tkx
[TycTh B BepTUKATBLHOM pa3pe3e ropd CHHYCOHIBI OMpeesieTcs Kak y = fsin —, XE€
a — — q(Boyo.2s a o o
0,; f=f(B) = 8(;) . 3x1ech a, ~ - IIMPHHA BOJIHBI B HAYAILHOH M B TEKYIIEH TOUKaX

1
COOTBETCTBEHHO. TakuM 00pa3oM, IIMPHHA BOJIHLI H3MEHUTCS B ~ pas, k = k(B),k(B,) = 1. YcnoBue

a/k mkx

TIOCTOSHCTBA TUIOMIA N, YKa3aHHOE B yCIIOBUH, onpeiensercs pasenctBoM [ (B) [ o Sin — dx +

Ba a . nx 1 2f(Bg)+mBy
—=f(B sin—dx + aB,, orkyna — = ————— [loacTaBisis YUCIICHHBIE 3HAUCHUS
K f(Bo) fo a 0, OTKY A 3 = = B)+nB A

[IapaMeTpoB, MOJIy4yaeM

OTtBer: 1.31



3ananue 9. Bapuanr 1.

Crropl — Tpynna MHUHEpAJIOB, CIIOCOOHBIX BBIIEPKHBATh, HE pa3pyllasich, CHIIbHBIE JIEKTPUUYECKUE
noJisi. B yacTHOCTH, CIIO/BI BBIAEPIKUBAIOT J0 MPO0OO0s 3HAUYNUTENIBHO OoJiee CUIIbHBIE IEKTPUUECKUE
OJIs1, YeM OOBIYHBIN BO3/IYX.

J171s1 OBBILIEHUS] HATIPSYKEHUSI, KOTOPOE MOKET BBIACPKATh IJIOCKUN MIEKTPUYECKUN KOHIEHCATOP,
IIPOCTPAHCTBO MEX]Y €ro IJIaCTUHAMU BMECTO BO3/1yXa 3allOJIHWIIN IACTUHOW U3 ciatofbl. M3mepenus
MOKa3aJik, YTO AJIEKTpUUYecKas EMKOCTh KOHJIEHCATOpa IIPU 3TOM OKa3zajach paBHou C = 100-10"* @,
a ero CONpOTUBIICHUE R = 2.8-10" Om. Uemy paBHa QUAIEKTPUYECKask IPOHULIAEMOCTD CIIIOJIbI, €CIIU
€€ yIeJIbHOE DBJEKTPUYECKOE COMPOTUBICHHE P = 5.10" Om-M? Ortser OKPYTJIUTE JI0 JECATHIX (B
KaueCTBE Pa3JIeIUTEIsI UCIOJIB3YHTE TOUKY). 3HAUCHUE AJIEKTPUUCCKOMN MMOCTOSTHHON MPUHATH PaBHBIM
£o=8.85-107"% ®/m.

Pemenne. EMKoCTb II0CKOr0 KOHIEHCATOPA HAXOAUTCA MO (hopMyJIe
C=¢,e5d, (1)

rae S - Iwionaab oOKIa0K KOHJEHCATOPa, d - pacCTOSHUE MEXIy OOKIIagKaMu, € — AUDIIEKTPHIECKast
MIPOHUIIAEMOCTh BEIIECTBA MEXAY OOKJIaIKaMH KOHACHCATOpa, €, = 8,85-10712 ®d/M — amekTpuyuecKas
MMOCTOSIHHAS.

ComnpoTuBieHHE TPOBOJHHUKA JJITMHON [ W TUIOMIAABIO TOMEPEYHOTO CEYCHHS S HAXOOUTCS IO
dhopmyre:

R=0pl/S,

rae /[ — nIuHaA TPOBOMHUKA, S - TUIOMIANb MOMEPEYHOTO CEYCHUS MPOBOIHHUKA, P - YAETHHOE
CONPOTHUBIICEHNE BEUIECTBA, U3 KOTOPOTO CHENaH MPOBOAHUK. [IpUMEHUTENBHO K IJIACTUHE MEXIY
OoOKIaKaMu KOHJEHCATOpa, KOTOpas SIBISIETCS IUIOXUM TPOBOJHUKOM, JaHHas (dopmyia
MEPENHIIETCS B BUAE:

R=pdlS, )

rae S - 1wiomanas OOKIaNOK KOHAEHCATopa, d - PacCTOSTHUE MEXAYy OOKIagKaMH, p — YAEIbHOE
COIIPOTHBIICHUE CITIOJIBI.

[Mepemuoxas popmynst (1) u (2), momydanm:

CR = gqep,
OTKyJa
RC
£ =—.
€oP
OTtBerT:

_RC_2,8-10'5-100-10"12
T ep  885-10-12-5-1015

=~ 6,3.



3ananmue 9. Bapuanr 2.

Crropl — Tpynna MHUHEpAJIOB, CIIOCOOHBIX BBIIEPKHBATh, HE pa3pyllasich, CHIIbHBIE JIEKTPUUYECKUE
noJisi. B yacTHOCTH, CIIO/BI BBIAEPIKUBAIOT J0 MPO0OO0s 3HAUYNUTENIBHO OoJiee CUIIbHBIE IEKTPUUECKUE
OJIs1, YeM OOBIYHBIN BO3/IYX.

J171s1 OBBILIEHUS] HATIPSKEHUSI, KOTOPOE MOKET BBIACPKATH IJIOCKUN IEKTPUIECKUN KOHJIEHCATOP,
IIPOCTPAHCTBO MEX]Y €ro IJIaCTUHAMU BMECTO BO3/1yXa 3allOJIHWIIN IACTUHOW U3 ciatofbl. M3mepenus
MOKa3aJik, YTO AJIEKTpUUYecKas EMKOCTh KOHJIEHCATOpa IIPU 3TOM OKa3zajach paBHou C = 100-10"* @,
a €ro COIPOTHUBIICHHUE R = 3.0-10" Owm. YeMy paBHA IUBJIEKTPUYECKAS] IPOHUIAEMOCTD CIIFObI, €CIU
€€ yIeJIbHOE DBJEKTPUYECKOE COMPOTUBICHHE P = 5.10" Om-M? Ortser OKPYTJIUTE JI0 JECATHIX (B
KaueCTBE Pa3JIeIUTEIsI UCIIOJIB3YHTE TOUKY). 3HAUCHUE DJIEKTPUUCCKOMN IMOCTOSTHHON MPUHATH PaBHBIM
go=8.85-107"> ®/m.

Pemenne. EMKoCTb II0CKOr0 KOHIEHCATOPA HAXOAUTCA MO (hopMyJIe
C=¢,e5d, (1)

rae S - wionaab oOKIa0K KOHJEHCATOPa, d - pacCTOSHUE MEXIy OOKIIagKaMu, € — AUDIIEKTPHIECKast
MIPOHUIIAEMOCTh BEIIECTBA MEXAY OOKJIaIKaMH KOHACHCATOpa, €, = 8,85-10712 ®d/M — amekTpuyuecKas
MMOCTOSIHHAS.

ComnpoTuBieHHE TPOBOJHHUKA JJITMHON [ W TUIOMIAABIO TOMEPEYHOTO CEYCHHS S HAXOOUTCS IO
dhopmyre:

R=0pl/S,

rae /[ — nIuHaA TPOBOMHUKA, S - TUIOMIANb MOMEPEYHOTO CEYCHUS MPOBOIHHUKA, P - YAETHHOE
CONPOTHUBIICEHNE BEUIECTBA, U3 KOTOPOTO CHENaH MNPOBOAHUK. [IpMMEHUTENBHO K IJIACTUHE MEXIY
OoOKIaKaMu KOHJEHCATOpa, KOTOpas SIBISIETCS IUIOXUM TPOBOJHUKOM, JaHHas (dopmyia
MEPENHIIETCS B BUAE:

R=pdlS, )

rae S - 1wiomanas OOKIaNOK KOHAEHCATopa, d - PacCTOSTHUE MEXAYy OOKIagKaMH, p — YAEIbHOE
COIIPOTHBIICHUE CITIOJIBI.

[Mepemuoxas popmynst (1) u (2), momydanm:

CR = gqep,
OTKyJa
RC
£ =—.
€oP
OTtBerT:

_RC_3,0-10'5-100-10"12
T ep  885-10-12-5-1015

=~ 6,8.



3ananue 9. Bapuanr 3.

Crropl — Tpynna MHUHEpAJIOB, CIIOCOOHBIX BBIIEPKHBATh, HE pa3pyllasich, CHIIbHBIE JIEKTPUUYECKUE
noJisi. B yacTHOCTH, CIIO/BI BBIAEPIKUBAIOT J0 MPO0OO0s 3HAUYNUTENIBHO OoJiee CUIIbHBIE IEKTPUUECKUE
OJIs1, YeM OOBIYHBIN BO3/IYX.

J171s1 OBBILIEHUS] HATIPSYKEHUSI, KOTOPOE MOKET BBIACPKATh IJIOCKUN MIEKTPUYECKUN KOHIEHCATOP,
IIPOCTPAHCTBO MEX]Y €ro IJIaCTUHAMU BMECTO BO3/1yXa 3allOJIHWIIN IACTUHOW U3 ciatofbl. M3mepenus
MOKa3aJik, YTO AJIEKTpUUYecKas EMKOCTh KOHJIEHCATOpa IIPU 3TOM OKa3zajach paBHou C = 100-10"* @,
a ero CONpOTUBIICHUE R = 3.2-10" Om. Uemy paBHa QUAIEKTPUYECKask IPOHULIAEMOCTD CIIIOJIbI, €CIIU
€€ yIeJIbHOE DBJEKTPUYECKOE COMPOTUBICHHE P = 5.10" Om-M? Ortser OKPYTJIUTE JI0 JECATHIX (B
KaueCTBE Pa3JIeIUTEIsI UCIOJIB3YHTE TOUKY). 3HAUCHUE AJIEKTPUUCCKOMN MMOCTOSTHHON MPUHATH PaBHBIM
£o=8.85-107"% ®/m.

Pemenne. EMKoCTb II0CKOr0 KOHIEHCATOPA HAXOAUTCA MO (hopMyJIe
C=¢,e5d, (1)

rae S - Iwionaab oOKIa0K KOHJEHCATOPa, d - pacCTOSHUE MEXIy OOKIIagKaMu, € — AUDIIEKTPHIECKast
MIPOHUIIAEMOCTh BEIIECTBA MEXAY OOKJIaIKaMH KOHACHCATOpa, €, = 8,85-10712 ®d/M — amekTpuyuecKas
MMOCTOSIHHAS.

ComnpoTuBieHHE TPOBOJHHUKA JJITMHON [ W TUIOMIAABIO TOMEPEYHOTO CEYCHHS S HAXOOUTCS IO
dhopmyre:

R=0pl/S,

rae /[ — nIuHaA TPOBOMHUKA, S - TUIOMIANb MOMEPEYHOTO CEYCHUS MPOBOIHHUKA, P - YAETHHOE
CONPOTHUBIICHNE BEUIECTBA, U3 KOTOPOTO CHENaH MNPOBOAHUK. [IpMMEHUTENBHO K IJIACTUHE MEXIY
OoOKIaKaMu KOHJEHCATOpa, KOTOpas SIBISIETCS IUIOXUM TPOBOJHUKOM, JaHHas (dopmyia
MEPENHIIETCS B BUAE:

R=pdlS, )

rae S - 1wiomanas OOKIaNOK KOHAEHCATopa, d - PacCTOSTHUE MEXAYy OOKIagKaMH, p — YAEIbHOE
COIIPOTHBIICHUE CITIOJIBI.

[Mepemuoxas popmynst (1) u (2), momydanm:

CR = gqep,
OTKyJa
RC
£ =—.
€oP
OTtBerT:

_RC_3,2-10'5-100-10"12
T ep  885-10-12-5-1015

=~ 7,2.



3ananmue 9. Bapuanr 4.

Crropl — Tpynna MHUHEpAJIOB, CIIOCOOHBIX BBIIEPKHBATh, HE pa3pyllasich, CHIIbHBIE JIEKTPUUYECKUE
noJisi. B yacTHOCTH, CIIO/IBI BBIAEPIKUBAIOT J0 MPO0OO0s 3HAUYUTENIBHO 0oJiee CUIIBHBIE IEKTPUUECKUE
OJIs1, YeM OOBIYHBIN BO3/IYX.

J171s1 OBBILIEHUS] HATIPSYKEHUSI, KOTOPOE MOKET BBIACPKATh IJIOCKUN MIEKTPUYECKUN KOHIEHCATOP,
IIPOCTPAHCTBO MEX]Y €ro IJIaCTUHAMU BMECTO BO3/1yXa 3allOJIHWIIN IACTUHOW U3 ciatofbl. M3mepenus
MOKa3aJik, YTO AJIEKTpUUecKas EMKOCTh KOHJIEHCATOpa IIPU 3TOM OKa3zajach paBHoOU C = 100-10"* @,
a €ro COIPOTHUBIICHHUE R = 3.4-10" Owm. YeMy paBHA IUBJIEKTPUYECKAS] IPOHUIAEMOCTD CIIFObI, €CIU
€€ yIeJIbHOE DBJEKTPUYECKOE COMPOTUBICHHE P = 5.10" Om-M? Ortser OKPYTJIUTE JI0 JECATHIX (B
KaueCTBE Pa3JIeIUTEIsI UCIIOJIB3YHTE TOUKY). 3HAUCHUE DJIEKTPUUCCKOMN MMOCTOSTHHON MPUHSATH PaBHBIM
go=8.85-107"> ®/m.

Pemenne. EMKoCTb II0CKOr0 KOHIEHCATOPA HAXOAUTCA MO (hopMyJIe
C=¢,e5d, (1)

rae S - Iwionaab oOKIa0K KOHJEHCATOPa, d - pacCTOSHUE MEXIy OOKIIagKaMu, € — AUDIIEKTPHIECKast
MIPOHUIIAEMOCTh BEIIECTBA MEXAY OOKJIaIKaMH KOHACHCATOpa, €, = 8,85-10712 ®d/M — amekTpuyuecKas
MMOCTOSIHHAS.

ComnpoTuBieHHE TPOBOJHHUKA JJIMHON [ M TUIOMIAIBIO TOMEPEYHOTO CEYCHHS S HAXOOUTCS IO
dhopmyre:

R=0pl/S,

rae /[ — nIuHaA TPOBOMHUKA, S - TUIOMIANb MOMEPEYHOTO CEYCHUS MPOBOIHHUKA, P - YAETHHOE
CONPOTHUBIICHNE BEUIECTBA, U3 KOTOPOTO CHENaH MNPOBOAHUK. [IpMMEHUTENBHO K IJIACTUHE MEXIY
OoOKIaKaMu KOHJEHCATOpa, KOTOpas SIBISIETCS IUIOXUM TPOBOJHUKOM, JaHHas (dopmyia
MEPENHIIETCS B BUAE:

R=pdlS, )

rae S - 1wiomanas OOKIaNOK KOHAEHCATopa, d - PacCTOSTHUE MEXAYy OOKIagKaMH, p — YAEIbHOE
COIIPOTHBIICHUE CITIOJIBI.

[Mepemuoxas popmynst (1) u (2), momydanm:

CR = gqep,
OTKyJa
RC
£ =—.
€oP
OTtBerT:

_RC_3,4-10'5-100-10"12
T ep  885-10-12-5-1015

=7,7.



3ananmue 9. Bapuanr 5.

Caronpl — Tpynna MHUHEpAJIOB, CIIOCOOHBIX BBIIEPKHBATh, HE pa3pyllasich, CHIIbHBIE JIEKTPUUYECKUE
noJisi. B yacTHOCTH, CIIO/BI BBIAEPIKUBAIOT J0 MPO0OO0s 3HAUYNUTENIBHO OoJiee CUIIbHBIE IEKTPUUECKUE
OJIs1, YeM OOBIYHBIN BO3/IYX.

J171s1 OBBILIEHUS] HATIPSYKEHUSI, KOTOPOE MOKET BBIACPKATh IJIOCKUN MIEKTPUYECKUN KOHIEHCATOP,
IIPOCTPAHCTBO MEX]Y €ro IJIaCTUHAMU BMECTO BO3/1yXa 3allOJIHWIIN IACTUHOW U3 ciatofbl. M3mepenus
MOKa3aJIk, 4YTO JIEKTPUUYECKAsT EMKOCTh KOHJIEHCATOpa MPHU 3TOM OKa3zajlach paBHOU C = 90-10" @, a
€ro COIpOTHUBJICHUE R = 2.8-10" Om. Uemy paBHa AUAIIEKTPUYECKask IPOHULAEMOCTD CIIIOJIbI, €CIIHA €€
YAEIBHOE AJIEKTPUUYECKOE COMTPOTUBIICHUE p = 5- 10" Om-M? OtBer OKPYIJIMTE JI0 JACCATHIX (B KaueCTBE

pasfennuTens UCHOJIb3YWTE TOUKY). 3HAUYEHUE AJIEKTPUYECKOM IMOCTOSIHHOM NPUHATH PaBHBIM &, =

8.85-1072 @/m.
Pemenne. EmxocTs mnockoro KOHJICHCATOpa HAXOAUTCS 10 hopMyIie
C =¢,e5/d, (1)

rze S - miuouaae 00KIaJ0K KOHAEHCATOpa, d - pacCTOSIHUE MEX]y OOKJIagKaMu, € — JUAJIEKTpUYecKas
12

MIPOHUIIAEMOCTH BEILECTBA MEXy OOKJIaKaMH KOHJEHCATopa, & = 8,85:107 ° d@/M — snexTpuueckas

IIOCTOSIHHAS.

ComnpoTuBieHHE TPOBOJHHUKA JUIMHON [ W TUIOMIAABIO TIOMEPEYHOTO CEYCHHS S HAXOOUTCS O
dhopmyre:

R =pl/S,

rae /| — nIuHA TPOBOMHUKA, S - TUIOMIANb MOMEPEYHOTO CEYCHUS MPOBOIHHUKA, P - YAEITHHOE
CONIPOTUBJICHUE BELIECTBA, U3 KOTOPOrO CHAENIaH MPOBOJHUK. [[pUMEHHUTENBHO K IUIACTUHE MEXKIY
OOKJIaKaMi KOHJEHCATOpa, KOTOpas SIBISIETCS IUIOXUM TPOBOJHUKOM, JaHHas (dopmyia
MIEPEINIIETCSA B BUE:

R=pd/S, (2)

rae S - 1wiomanas OOKIAaNOK KOHAEHcATopa, d - PacCTOSHUE MEXAy OOKIagKaMH, p — YAEIbHOE
COINPOTHBIICHUE CITIOJIBI.

[Tepemuosxast popmynsl (1) u (2), momyqnm:

CR = gqep,
OTKyzia
RC
£E=—.
€op
OTtBerT:

_RC _2,8-10'5-90-10722
T ep 885 10-12-5-1015

5,7.



3ananmue 9. Bapuanr 6.

Crropl — Tpynna MHUHEpAJIOB, CIIOCOOHBIX BBIIEPKHBATh, HE pa3pyllasich, CHIIbHBIE JIEKTPUUYECKUE
noJisi. B yacTHOCTH, CIIO/BI BBIAEPIKUBAIOT J0 MPO0OO0s 3HAUYNUTENIBHO OoJiee CUIIbHBIE IEKTPUUECKUE
OJIs1, YeM OOBIYHBIN BO3/IYX.

J171s1 OBBILIEHUS] HATIPSYKEHUSI, KOTOPOE MOKET BBIACPKATh IJIOCKUN MIEKTPUYECKUN KOHIEHCATOP,
IIPOCTPAHCTBO MEX]Y €ro IJIaCTUHAMU BMECTO BO3/1yXa 3allOJIHWIIN IACTUHOW U3 ciatofbl. M3mepenus
MOKa3aJIk, 4YTO JIEKTPUUYECKAsT EMKOCTh KOHJIEHCATOpa MPHU 3TOM OKa3zajlach paBHOU C = 90-10" @, a
€ro COIpOTHUBJICHUE R = 3.0-10" Om. Uemy paBHa AUAIIEKTPUYECKask IPOHULAEMOCTD CIIIOJIbI, €CIIHA €€
YAEIBHOE AJIEKTPUUYECKOE COMTPOTUBIICHUE p = 5- 10" Om-M? OtBer OKPYIJIMTE JI0 JACCATHIX (B KaueCcTBE

pasfennuTens UCHOJIb3YWTE TOUKY). 3HAUYEHUE AJIEKTPUYECKOM IMOCTOSIHHOM NPUHATH PaBHBIM &, =

8.85-1072 @/m.
Pemenne. EmxocTs mnockoro KOHJICHCATOpa HAXOAUTCS 10 hopMyIie
C =¢,e5/d, (1)

rze S - miuouaae 00KIaJ0K KOHAEHCATOpa, d - pacCTOSIHUE MEX]y OOKJIagKaMu, € — JUAJIEKTpUYecKas
12

MIPOHUIIAEMOCTH BEILECTBA MEXy OOKJIaKaMH KOHJEHCATopa, & = 8,85:107 ° d@/M — snexTpuueckas

IIOCTOSIHHAS.

ComnpoTuBieHHE TPOBOJHHUKA JUIMHON [ M TUIOMIAABIO TIOMEPEYHOTO CEYCHHS S HAXOOUTCS IO
dhopmyre:

R =pl/S,

rae /| — nIuHA TPOBOMHUKA, S - TUIOMIANb MOMEPEYHOTO CEYCHUS MPOBOIHHUKA, P - YAEITHHOE
CONIPOTUBJICHUE BELIECTBA, U3 KOTOPOrO CHAENIaH MPOBOJHUK. [[pUMEHHUTENBHO K IUIACTUHE MEXKIY
OOKJIaKaMi KOHJEHCATOpa, KOTOpas SIBISIETCS IUIOXUM TPOBOJHUKOM, JaHHas (dopmyia
MIEPEINIIETCSA B BUE:

R=pd/S, (2)

rae S - 1wiomanas OOKIAaNOK KOHAEHcATopa, d - PacCTOSHUE MEXAy OOKIagKaMH, p — YAEIbHOE
COINPOTHBIICHUE CITIOJIBI.

[Tepemuosxast popmynsl (1) u (2), momyqnm:

CR = gqep,
OTKyzia
RC
£E=—.
€op
OTtBerT:

_RC_3,0-10'5-90-10722
T ep 885 10-12-5-1015

6,1.

3ananue 9. Bapuanr 7.



Cmionpl — TpyIina MHUHEPAJOB, CIIOCOOHBIX BBIAEPKUBATH, HE Pa3pyllasich, CUIbHBIE DJIEKTPUUYECKHE
moJisi. B yacTHOCTH, CIFOMBI BBIIEPKUBAIOT 10 IPOOOS 3HAYUTEIHHO 0OJiee CHIIbHBIE DJIEKTPUYECKHE
TOJIsI, YeM OOBIYHBIN BO3IYX.

J171s1 OBBILIEHUS] HATIPSYKEHUSI, KOTOPOE MOKET BBIACPKATh IJIOCKUN IEKTPUYECKUN KOHIEHCATOP,
IIPOCTPAHCTBO MEX]Y €ro IJIaCTUHAMU BMECTO BO3/1yXa 3allOJIHWIIN IACTUHOW U3 ciatofbl. M3mepenus
MOKa3aJIk, YTO JIEKTPUUYECKAsT EMKOCTh KOHJIEHCATOpa MPH 3TOM OKa3zajlach paBHOU C = 90-10" @, a
€ro CONpOTHUBJICHUE R = 3.2-10" Om. Uemy paBHa AUAIIEKTPUUYECKask IPOHULAEMOCTD CIIIOJbI, €CIIHA €€
YAEIBHOE AJIEKTPUUYECKOE COMTPOTUBIICHUE p = 5- 10" Om-M? OtBer OKPYIJIMTE JI0 ACCATHIX (B KaueCTBE

pasfennuTens UCHOJIb3YWTE TOUKY). 3HAUYEHUE AJIEKTPUYECKOM IMOCTOSIHHOM NPUHATH PaBHBIM &, =

8.85-1072 @/m.

Pemenne. EMKoCTb II0CKOr0 KOHIEHCATOPA HAXOAUTCA MO (hopMyJIe
C=¢,e5d, (1)

rae S - wionaab oOKIa0K KOHJEHCATOPa, d - pacCTOSHUE MEXIy OOKIIagKaMu, € — AUDIIEKTPHIeCKast
MIPOHUIIAEMOCTh BEIIECTBA MEXAY OOKJIaIKaMH KOHACHCATOpa, €, = 8,85-10712 ®d/M — ammekTpuUuecKas
IMOCTOSIHHAS.

COHpOTI/IBJIeHI/IC IMPpOBOJHUKA HHHHOﬁ l " TUIOIIAAbIO IMONCPEYHOro CCUCHUA S HaxXoauTcCsa II0
dbopmyre:

R=0pl/S,

rae /[ — nIuHA TPOBOMHUKA, S - TUIOMIANb MMOMEPEYHOTO CEYCHUS MPOBOIHHUKA, P - YAETHHOE
CONPOTHUBIICEHNE BEUIECTBA, U3 KOTOPOTO CHENaH MPOBOAHUK. [IpMMEHUTENBHO K IJIACTUHE MEXIY
OOKIaKaMi KOHJAEHCATOpa, KOTOpas SIBISIETCS IUIOXUM TPOBOJHUKOM, JaHHas (opmyia
MEPENHILIETCS B BUAE:

R=pdlS, )

rae S - wiomanas OOKIaJOK KOHAEHcCATopa, d - PacCTOSIHHUE MEXAYy OOKIaIKaMH, p — YAEIbHOE
COINPOTHBIICHUE CITIOJIBI.

[Mepemuoxas popmynst (1) u (2), momyqanm:

CR = goep,
OTKyJa
RC
£ =—.
€oP
OTBerT:

_RC_3,2-10%5-90-10712
€T ep 885-10-12-5-1015

6,5.



3ananmue 9. Bapuanr 8.

Caronpl — Tpynna MHUHEpAJIOB, CIIOCOOHBIX BBIIEPKHBATh, HE pa3pyllasich, CHIIbHBIE JIEKTPUUYECKUE
noJisi. B yacTHOCTH, CIIO/BI BBIAEPIKUBAIOT J0 MPO0OO0s 3HAUYNUTENIBHO OoJiee CUIIbHBIE IEKTPUUECKUE
OJIs1, YeM OOBIYHBIN BO3/IYX.

J171s1 OBBILIEHUS] HATIPSYKEHUSI, KOTOPOE MOKET BBIACPKATh IJIOCKUN MIEKTPUYECKUN KOHIEHCATOP,
IIPOCTPAHCTBO MEX]Y €ro IJIaCTUHAMU BMECTO BO3/1yXa 3allOJIHWIIN IACTUHOW U3 ciatofbl. M3mepenus
MOKa3aJIk, 4YTO JIEKTPUUYECKAsT EMKOCTh KOHJIEHCATOpa MPHU 3TOM OKa3zajlach paBHOU C = 90-10" @, a
€ro COIpOTHUBJICHUE R = 3.4-10" Om. Uemy paBHa AUAIIEKTPUYECKask IPOHULAEMOCTD CIIIOJIbI, €CIIHA €€
YAEIBHOE AJIEKTPUUYECKOE COMTPOTUBIICHUE p = 5- 10" Om-M? OtBer OKPYIJIMTE JI0 JACCATHIX (B KaueCTBE

pasfennuTens UCHOJIb3YWTE TOUKY). 3HAUYEHUE AJIEKTPUYECKOM IMOCTOSIHHOM NPUHATH PaBHBIM &, =

8.85-1072 @/m.
Pemenne. EmxocTs mnockoro KOHJICHCATOpa HAXOAUTCS 10 hopMyIie
C =¢,e5/d, (1)

rze S - miuouaae 00KIaJ0K KOHAEHCATOpa, d - pacCTOSIHUE MEX]y OOKJIagKaMu, € — JUAJIEKTpUYecKas
12

MIPOHUIIAEMOCTH BEILECTBA MEXy OOKJIaKaMH KOHJEHCATopa, & = 8,85:107 ° d@/M — snexTpuueckas

IIOCTOSIHHAS.

ComnpoTuBieHHE TPOBOJHHUKA JUIMHON [ W TUIOMIAABIO TIOMEPEYHOTO CEYCHHS S HAXOOUTCS O
dhopmyre:

R =pl/S,

rae /| — nIuHA TPOBOMHUKA, S - TUIOMIANb MOMEPEYHOTO CEYCHUS MPOBOIHHUKA, P - YAEITHHOE
CONIPOTUBJICHUE BELIECTBA, U3 KOTOPOrO CHAENIaH MPOBOJHUK. [[pUMEHHUTENBHO K IUIACTUHE MEXKIY
OOKJIaKaMi KOHJEHCATOpa, KOTOpas SIBISIETCS IUIOXUM TPOBOJHUKOM, JaHHas (dopmyia
MIEPEINIIETCSA B BUE:

R=pd/S, (2)

rae S - 1wiomanas OOKIAaNOK KOHAEHcATopa, d - PacCTOSHUE MEXAy OOKIagKaMH, p — YAEIbHOE
COINPOTHBIICHUE CITIOJIBI.

[Tepemuosxast popmynsl (1) u (2), momyqnm:

CR = gqep,
OTKYyZa
RC
£ =—.
€op
RC 3,4-10'5-90-10712
E=——= — = 6,9.
g&p 8,85-10712-5-1015
. 15, . —12
OT1BeT: € = RC _ 3410 79010~ 6,9.

gp 88 510-12.5.1015



