2023 r.
OanMnuaga WKoJILHUKOB «JlomoHocoB» mo 'EOQOJIOI'NU
akmmounTenabHblii 3Tan (10-11 kiaacenbn)

Bapuant 1

3ananue 1. (20 6a110B)

Jlarepb reosioroB U JIBa MECTOPOXKICHHS HAXOIATCS HAa OKPY>KHOCTH pajanyca 12 KHIOMETpOB.
Paccrosinuie oT narepsi 10 OJJHOTO U3 MECTOPOXKJIEHUHN paBHO 6 KHIIOMETpoB. PaccrosiHne Mexay
MECTOPOKICHUSIMH PaBHO 4 KUJIOMETpA.

Haiinure paccrosnue (B KUIOMETpax) OT Jiarepsi A0 Apyroro Mectopoxaenus. Caenaire yepTex.

Pemrenne. Penienue

A-mecTopoxaeHue 1
B-MecTopoxnenue 2

C-narepb

AC=6, AB=4,R=12

BC=x ¥Yros ABC o603HauuM uepes

: . 1 15
Ilo meopeme cunycos 6=24sin [ ,3Ha4uT Sin ﬁ:Z OTCHO/a CIelyeT, YTo cosff = + g

Ilo meopeme xocunycos 6% = x? + 42 — 8xcosf

Pewenus, yoosnemeopaiowue ycnosuro nonosxcumenvnocmu x = V35 £ V15

Omeem: \/35 + V15

Otser: V35 + V15



3amxanme 2. (15 6a10B)

Ha ocu rmobyca cMMMETPHYHO OTHOCHTEIBHO €ro IIeHTpa
pa3MelieHa CuUcTeMa JBYX TOYEYHBIX JJIEKTPUUYECKUX
3apsJi0B, OJJMHAKOBBIX 10 BEJIMYMHE, HO MPOTHUBOIOJIOKHBIX
[0 3HAKy — AJIEKTPUYECKUN AUIMONIb (CM. puc.). Bo ckonbko

0,

» +(
pa3 BCIINMYHUHA HaHpH)I(eHHOCTH 3HeKTpI/ILIeCKOF0 11014, a
!

CO3/1aBaeMOT0 ITHM JIUIIONIEM Ha mojrocax riodyca 01 u O,
IIPEBOCXOJUT BEIMYMHY HANPSHKEHHOCTU 3JIEKTPUYECKOTO
MoJiss, co3JaBaeMoro WM Ha 23kBarope? OTHOIICHHE
paccTosiHUsL 28 MEXAY TOYCYHBIMH 3apsiaaMud K AHaMETpy
rmobycan = 5/12. Buusauem 00070ukd riodyca Ha
ANEKTPUUYECKOE MOJIC TOUSHUHBIX 3apsI0B MPEeHEOPEb.

0,
Pemenue.
[TpoBeném och Z "epe3 MoIOCH r1odyca (TOUKH zI
04 u 0;).HampaBinenne  ocuz  cOBmajaeT ¢ 7

HaIPaBJICHUEM OT OTPHIIATEIIFHOTO TOYCYHOTO 3apsiaa K
MOJIOKUTETILHOMY (CM. pHUC.).

BekTop HanmpsHykKEHHOCTH DJIEKTPUYIESCKOTO TIOJIS,
CO3JIaBAEMOT'O IOJIOKUTEILHBIM TOYCYHBIM 3apsiioM +(
Ha noitoce 0 r100yca, COHANpPaBIIEH C OChI0 ZU UMEET
BEIIMYUHY

kq
R—a)*

Bektop HanmpskEHHOCTH DIEKTPUYECKOTO OIS,
CO3/IaBa€MOT0 OTPHIIATEIHLHBIM TOUYCYHBIM 3apsIoM —(
Ha momoce O 1iI00yca, HampaBleH MPOTHBOIMOJIOXKHO
HAIPABJICHUIO OCUZU UMEET BEITUIHHY

kq
(R+ a)?

B cwiy mnpuHIOMIIA CyNEproO3UIUU  BEKTOP
HANPsDKEHHOCTH PE3YJIbTUPYIONIETO JIEKTPUICCKOTO TTOJISI OTUX 3apsAI0B Ha moioce 01 COHAMpaBIIeH ¢
OCBIO Z ¥l IMEECT BEIIMUNHY

E1:

E2=

kq kq kq - 4Ra

Ewon =E1 —E; = - = .
o T T (R—a)2 (R+a)?  (RE—a?)?

1)
BennunHa HanpsyKEHHOCTU Pe3yNbTUPYIOIIETO 3JEKTPUUECKOIO MOl TOUEUHbIX 3apsSaoB +( U
—QHa nomoce 0,ria00yca Takas e U TOXe olpeensercs: cooTHoueHueM (1).

BexTops! HanpsKEeHHOCTH E3 I/IE43JICKTpI/I‘{eCKI/IX I10JIEH, CO3/1aBAEMBIX B IIPOM3BOJIBHON TOUYKE
BokBaropa KakIpIM M3 TOUEUHBIX 3apsA]I0B +( U —( O OTIEIBHOCTH (CM. PHUC.), UMEIOT OJIMHAKOBYIO
BEIUYHHY

kq
R? +a?
U COCTaBJISIFOT OAMHAKOBBIN YroJl O ¢ INIOCKOCTBIO dKBaTopa. M3 mpuHIMIIA CyNepHo3UIMH HaXOquM,
YTO BEKTOpP HANPSHKEHHOCTH PE3YJAbTUPYIOLIETO MOJSI ATHX ABYX TOYEYHBIX 3apsA0oB B TOYKE
BakBaTopa nmapasienen ocu riodyca, HalpaBiIeH IPOTUBOMOJIOKHO OCUZ, a €r0 MPOEKIH Ha 3Ty OCh
—2kq - sina

b=y a

E =



rIe
a

VRZ+a?
Clie10BaTeNbHO, BEIUUMHA HAMPSKEHHOCTH PE3YIbTHPYIOIIErO 3JIEKTPUYECKOrO MO, CO31aBaEMOro
TOYEYHBIMH 3apsaMHu +( ¥ —(B IPOU3BOJILHOM Touke BHa skBaTope rinobyca, paBHa

2kqa
E:-)KB = |Ez| = (R2 +—a2)3/2 .

sina =

)
N3(1) u (2) cnepyer, 4TO OTHOLIEHUE MOJYJIEH HAPSHKEHHOCTH 3JIEKTPUUECKOTO T0JIsA, CO3/1aBaEMOTO
TOYEYHBIMH 3apsAaMH Ha MOJII0CAaX U SKBATOPE II100yca, COCTABIISIET

Enon _ kq-4Ra  (R*+a?)*?  (14n?)%% 2-169%%-144% 2-13%-12

B= E,. (R?—a?)? 2kqa 7 (1—-n2)2  1443/2-1192 1192
OtBeT:
(1+n2)3/?
~t Ay T
OtBert: 3,72

3apanue 3. (20 6a10B)

Jlarepb T€0JIOrOB M KEJIE3HOJAOPOKHAST CTAHIUS, PACIIOJIOKEHbl COTJAaCHO cXeMeé (CM. PHUCYHOK).
CkopocTh mMepeABM)KEHHUS IO TIEPEeCeYeHHONM MecTHOCTH cocTaBiser 15 xm/4. CkopocThb
nepenBmwxkeHus: 1mo achanpTupoBaHHoO Aopore cocrabiseT 60 km/4. Ompenenure yron A, Mexay
HampaBJICHUEM JBWXKEHHS 10  achajlbTHPOBAHHOW JIOpOre M HamNpaBlICHUEM MABMXKEHUS TIO
nepeceyeHHOW MECTHOCTH TaK, UTO BpeMs MOE3/IKH OT CTAHIIMU 0 Jarepsi ObLT0 MUHUMAIbHBIM.

Jlareps reosioros

ITepeceuenHass MECTHOCTh

Vrom A

~/

) v Ac@anbTUpOBaHHas 10pora

>KCJ'IC3HO,Z[OpO)KHa${ CTaHI A



Pemrenne.

CocTaBuM YepTEXK MO YCIOBUAM 3a]1a4n A
C B B D
O6o03HaynM

AD=h

BC=s

CocraBuM (1)YHKI_II/IIO BpPEMCHHU JBUKCHHUS II0 YKA3dHHOMY B YCJIOBHUH MApHIpyTy B 3aBUCUMOCTHU OT

_ i_hctgﬁ h ,
yria f fB) = 60 60 T 15sinf - min

15h—60hcosf

Breraucnum IMPOU3BOAHYIO U IIPUPABHACM €€ K HYJIIO 900sin 28
sin

15 1
=0>cosf =—=-
B 60 4

1

OTBeT: T — arccos "

1
OrBer: T — arcos (Z)

3ananue 4. (15 6ans10B)

A
A

Y

Ha miockyr0o mNOBEpXHOCTh IUIOCKOBBINYKJION JIMH3BI

napajieibHo €€ TJIaBHOW OINTHYECKOW OCH TMajaerT IydoK / \
napajuleNIbHbIX Jydeil cBeTa (cMm.puc.). MakcumanbpHasi TOJILIMHA R
JMH3BL N, TpU KOTOpOW BCE JIyYH MaJarolero Ha JIMH3Y CBeTa n

Y

MPOXOIAT 4epe3 CHEepUUecKyl0 MOBEPXHOCTh JHH3BL, M4, =
2 cM. Tlokasarens MpeaoMIIEHHs BEIECTBA TUH3EI N = 5/4.

N

Yemy paBeH paanyc cepruueckoil moBepXHOCTH JUH3HI R, >
eci Ry, < R?
Otpaxxennem Iy4den Ha cepuueckoi >

MMOBEPXHOCTHU JIMH3BI IPEHEOPEUb.

A
\ 4

\

(26)

Pemenue.

[TapannenpHble JIy4H, TaJarONIMe Ha TUIOCKYIO
MMOBEPXHOCTD JIMH3bI, TPOXOJAST BHYTPb BEILIECTBA JIMH3HI,
HE W3MEHsS CBOETO HaNpaBJeHUs, W TMagaloT Ha e
chepuuecKkyro MOBEpPXHOCTh (cM. puc.). Ha pucyHke >
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Q

=

/
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BUJIHO, YTO HauOOJBIINK yroil MajeHusi Ha cEepUUYecKylo MOBEPXHOCTh Oy OYyIeT y jyda, KOTOpPBIH
I1aJaeT Ha camblid Kpail IuH3bL. [Ipy 3TOM U3 pUCyHKa ClIeayeT, 4To

sinoy =

C npyroit CTOpOHBI, IO YCIOBHUIO 3aJa4d BCE JIy4H, BKIIIOUYasl TOT, KOTOPBIM MaJaeT Ha caMbli
Kpail TUH3BL, IPOXOAT yepe3 e€ chepryecKyto MOBEPXHOCTh. 3HAYUT, JaKe JJIs 3TOT0 KpaiHero Jyda
YTOJI NaJiCHNs HE IPEBOCXOAUT IPEEIIBHOTO YIJIa IOJHOIO BHYTPEHHETO OTPAKCHMUS:
sina; < —.
n

MaxkcuManbHOMY 3Ha4eHHI0 h < R O0TBeuaeT, Kak BUAHO U3 NEepBOr POpMyJibl, MAKCUMAIbHOE
3HAUEHUE Oy, YTO IPUBOJIUT K YPABHEHUIO

OTKyJa

OtBer: 5 cM

3ananue 5. (15 6ass10B)

Kaxk reosioru onpeaessitor BO3pact rOpHbIX MOpo.?

OTtBeT:

['eonoru BBIAENSIOT BO3PACT MOPO/I A0COTIOTHBIN U OTHOCUTEIHHBIMN.

AOCOTIOTHBIM BO3pacT — BpeMs MpoIleiiee ¢ MOMeHTa (POpMHUPOBAHUS TOPHOU MOPOABI 10
HACTOAILIETO MOMCHTA. On OonpeaAcsICTCA 10 KOJIMYECTBY PAJAUMOAKTHBHBIX H30TOINOB XHMHNYCCKHUX
AJIEMEHTOB, BXOSIIUX B COCTAaB MUHEPAJIOB M KOJIWYECTBY MPOAYKTOB PaJIMOAKTUBHOTO pacrmaja, Ha
OCHOBAHMHU IIpaBHJia paciiaga paaluOaKTUBHBIX XUMHUYCCKHUX DJICMCHTOB. Haan/IMep, ypaH-CBHHHOBBIﬁ,
PYOUAMIT-CTPOHIIMEBBIN, PAIUOYTIEPOIHBIN U APYTHUE METOIBI.

OTHOCUTENBHBIA BO3PACT OMPEACIACTCS MO0 OTHOIIEHUIO K APYTOMY T€0JIOTUYECKOMY COOBITHIO
WJIM BO3PACTY JAPYroil TOpHOU MOPOs (T.€., paHbIlle WIH MO3XKe). BRIIESIOT cleAyronue OCHOBHBIC
OTHOCHUTEILHBIE METO/IbI OTIPEACIICHHUSI OTHOCUTEIHHOTO BO3pacTa:

— crparurpaduueckuii, OCHOBaHHBIN Ha TMPHUHIMIE — OOJee MOJOJbIE CIOH TOPHBIX MOPOJ
3aJIeTaloT CBEPXY.

— MaJeOHTONIOTUYECKU — OCHOBAH Ha 3HAHWH BPEMEHHU JKU3HH B UCTOPUHU 3€MITU UCKOIMIAEMBIX
OpraHWU3MOB M PACTEHHUH, KOTOPBIE BCTPEYAIOTCA B TOPHBIX mMoponax. CxoxHas dayHa oOWTana B
CXOIHBIN TIEPUOJT BPEMEHH.

— JIUTOJIOTMYECKUH — CpaBHEHUE (CXOXKECTh U OTJIMYHE) CTPYKTYPHO-TEKCTYPHBIX
XapaKTePUCTHK TOPHBIX MOPOJI, @ TAK)KE OCOOEHHOCTEH MX COCTaBa.

— reoU3NYECKUN — CXOXKECTh U OTIINYNE (PUINUECKUX XapAKTEPUCTUK TOPHBIX OPO/I.

CymiecTByIOT M Jpyrue MEHee paclpocTpaHeHHBbIE METOIbI OMpeeNieHUsT BO3pacTa, HX
oIMcaHue 00aBISIO OAIbI K HTOTOBOM OLICHKE.



3ananmue 6. (15 6am10B)

Uto m3o00paxxeno Ha (ororpadun? IlepeHecuTe CXeMaTHYHO Ha JIMCT C OTBETaMH, 00O3HAYLTE Ha
PHUCYHKE OCHOBHBIE 3JIEMEHTHI U onuiute. Kak 3To 00pa3oBanocs?

OrseT: Ha poTorpadum n3o6paxxeHsl CKIa K — U3rHOBI IJ1aCTOB FOPHBIX OPOJ] 0€3 pa3phiBa UX
CILIOIIHOCTH.

OCHOBHBIMHU D3JIEMEHTAMM CKJIAAKU SIBISIFOTCS — SIIPO, 3aMOK, KpbUIO M Yrojl ckiajgku. Mx
HY)KHO OTMETUTh Ha cxeme. CKIaJKU pa3IMyaloTCs IO PACIOJIOKEHHIO B IPOCTPAHCTBE MX
9JIEMEHTOB, HamnpuMmep, OBIBAIOT CHUMMETPHYHBIE MM ACCUMETPUYHBIC, OCTpble WJIH TYIIbIE,
HaKJIOHHbIE, OIPOKUHYTHIE, JIe)Kauue U T.1.

B GonpmmHCcTBE ciy4yaeB (OPMHpPOBAHUE CKIAJ0K NMPOUCXOAUT Ha OOJBIIOW TIyOMHE NpH
C)KaTUU M PACTSDKEHUHU IUIACTOB FOPHBIX MOPOJ MO JEHCTBHEM BBICOKMX JAaBJICHUN M TeMieparyp (B
pe3yabTaTe SHAOTEHHBIX MpoleccoB). TeKTOHMYECKHe NBHKEHHS, MPUBOAAILIME K OOpa30BaHUIO
CKJIaJIOK, MOTYT OBbITb, KaK BEpPTUKAJIbHBIMHU, TaK W TOPU3OHTAIbHBIMHU; TPOUCXOJUTH, Kak
OJTHOBPEMEHHO ¢ 00pa30BaHMEM IIJacTa TOPHBIX MOPOA, TaK M Mocie 3Toro. VcxomHble ropHbIE
MOPO/IBI, TOABEPTUINCH CKJIAIKO00Pa30BaHHUIO, HEPEIKO MPETEPIEBAOT CHIIbHBIE METaMOp(pUIECKue
WU3MEHEHUS.

BriocnenctBun chopMupoBaHHbIE Ha TIIyOMHE CKIIaJKU OKa3bIBAIOTCS Ha IOBEPXHOCTH B pe3ysIbTaTe

TEKTOHUYECKHMX ABMKCHUM U IpONLECCOB BLIBCTPUBAHUS, ITIO3TOMY OHU OKA3bIBAIOTCA JOCTYITHBI AJIA
HU3YUCHUS B OOHaKECHUH TOPHBIX TOPOA.



2023 r.
OauMnuaga WKoJILHUKOB «Jlomonocos» mo 'EOJIOI'NU
akmmounTenabHblii 3Tan (10-11 kiaacenbn)

Bapuanrt 2

3ananue 1. (20 6a110B)

Jlarepb reosioroB U JIBa MECTOPOXKICHHS HAXOAATCS HA OKPYKHOCTH paanyca 24 KuioMEeTpOB.
Paccrosinue oT nareps 10 0JJHOTO U3 MECTOPOXKIeHUH paBHO 12 kunomeTpoB. PaccTosinue mexay
MECTOPOKJICHUSIMH PAaBHO 8 KUJIOMETPOB.

Haiinure paccrosnue (B KUIOMETpax) OT Jiarepsi A0 Apyroro Mectopoxaenus. Caenaire yepTex.

Pemienue.

Pemenue A

A-Mmecropoxaenue |
B-mecropoxnenue 2
C-narepp

AC=12, AB=8,R=24

BC=x Yros ABC o603HauuM yepes [

4=|§|
31

: . 1
Ilo meopeme cunycos 12=48sin 3 ,3Ha4UT Sin ﬁ:Z OTCHO/IA CIelyeT, YTo cosfS = +

Ilo meopeme xocumnycoe 122 = x? + 82 — 16xcosfs

Pewenus, yoosnemesopstowue ycioguro nonoxcumenvnocmu X = 235 + 2415

Omeem: 2N/35 + 2415

Otser: 2v/35 + 2V15



3anganmue 2. (15 6am10B)

Ha ocu rimo6yca CHMMETPHYHO OTHOCHTENILHO €ro IEHTPa
pa3MellieHa CHCTEMa JBYX TOYEYHBIX 3JEKTPHUCCKHUX 3apsioB, +q
OJMHAKOBBIX II0 BEIUYUHE, HO MPOTHBOIOJIOKHBIX 0 3HAKY — a

AJEKTPUYECKUU AUMOIbL (cM. puc.). Bo ckoiapko pa3 BennuMHA a
HanpsDKEHHOCTH  AJIGKTPUYECKOTO  TMOJIS, CO3/1aBaeMOro 3TUM —q
JIUMOoJIEM Ha moftocax riodyca O u O,, IpeBOCXOTUT BETUUUHY

HaNpsDKEHHOCTH  AJICKTPUYECKOTO TOJIsI, CO37aBaeMOro MM Ha

skBarope? OTHOIIEHUE pACCTOSIHHSI 28 MEXIy TOYCYHBIMHU

3apsiamMu K auaMerpy riiodyca n = 7/24. BausaueM 0007109KH

rmo0yca Ha  3JEKTPUYECKOE TOJe€  TOYECUHBIX  3apsJioB
peHeopeyb.

Pemenmue.

[TpoBeném och Z yepe3 Moirochl 1i100yca (TOUKU
01u0,). HanpaBiienue ocu Z COBIIAIAaCT C HAIPaBJICHUEM ZI
oT OTPHLIATEIILHOTO TOYEYHOTO 3apsia K
MOJIOKUTETILHOMY (CM. pHUC.).

Bektop HanmpspkEHHOCTH AIIEKTPHYECKOTO TTOJI,

CO31aBacMoOro II0JOXHUTCIbHBIM TOYCYHBIM 3apssaoM 01
+Qua momoce O; rio0yca, COHampaBlIeH C OChIO ZH YE,
HMECT BCIIUUNHY
E kq
T (R-a)? +(
BCKTOp HaHpH)KéHHOCTI/I QJICKTPHUYICCKOI'O I10JIA,
CO3a1aBacMoOro OTpULATCIIbHBIM TOYCYHBIM 3apsaJ10M —q —q

Ha momoce O rio0yca, HarpaBlieH MPOTHBOIOJIOKHO
HATPABJICHUIO OCU ZU UMEET BEITHUUHY
E kq
2T (R+a)?

B cuny npuHmuMma Cyneprno3MnMM - BEKTOP
HaNPSOHKEHHOCTH  PE3YJIbTHPYIOMIETO  3JIEKTPUYECKOTO
TIOJISl 3TUX 3aps/IOB HA MoJroce O COHAMPABIICH C OChIO Z M UMEET BEITMYHHY

E E —E kq kq kq - 4Ra
=Ly —Ey = - = :
fox (R—a)? (R+a)? (R?-a?)?

1)
Bennunna HanpsyKEHHOCTU PE3yJIBTUPYIOLIETO JIEKTPUUECKOTO MOJIsl TOUEUHBIX 3apsioB +( u
—(Q Ha notoce 0,rnodyca Takas ke M TOKe ompesenseTcs cooTHoueHueM (1).

BekTopbl HanpsKeHHOCTH E3 I/IE4 JJEKTPUYECKUX TI0JIEH, CO3/1aBAEMBIX B IPOU3BOJBHOMN
Touke BokBaropa KaXIpIM W3 TOYEUYHBIX 3apsAaoB +( W—(MO OTAEIHHOCTH (CM. PHC.), HUMEIOT
OJIMHAKOBYIO BEIHYHHY
kq
R% + a?
M COCTaBJISIFOT OJIMHAKOBBIN YTOJ O C THIOCKOCTBIO dKBaTopa. M3 mpuHIHITA CYNepro3UIIMA HaXOJiM,
YTO BEKTOp HANpsDKEHHOCTH PE3YJIBTHPYIOMIETO MOJNS 3THX JBYX TOYCYHBIX 3apsioB B TOYKE
BaxBaropa mapanienen ocu rio0yca, HalmpaBlIeH MPOTUBOIIOJIOKHO OCHZ, A €T0 MPOEKIHS Ha 3TY OCh
—2kq - sina
$T TRy a

E =



rIe
a

VRZ+a?
Cnie10BaTeNbHO, BEIUYMHA HANPSKEHHOCTU PE3Y/ILTHPYIONIET0 IIEKTPHYECKOrO OIS, CO31aBaeMOro
TOYEYHBIMH 3apsiamMu +( U —( B IPOM3BOJILHOM Touke BHa skBatope rinobyca, paBHa

2kqa
Esw = |E,| “ Rt a2

sina =

()
N3 (1) u (2) cnenyer, 4TO OTHOLIEHHE MOAYJIEH HAMPSKEHHOCTH JIEKTPUUECKOI0 10JIs, CO34aBaEMOI0
TOUEYHBIMHU 3apsilaMH Ha TOJII0CAX U HKBATOpE IN100yca, COCTABIAET

g = Ewon _ kq-4Ra (R*+a®)%?  (14+n?)%% 2-625%/2-576% 2-25%-24

Eww (R?—a?)? 2kqa 7 (1—-n2)2  5763/2.5272 5272
OtBer:
1+ n2)3/2
=2——= 2,70
(1-n?)?
OtBert: 2,70

3aganue 3. (20 6a/110B)

Jlarepb T€0OrOB M KEJIE3HOJAOPOKHAS CTAHIUS, PACIIOJIOKEHbl COTJAaCHO cXeMe (CM. PHUCYHOK).
CKOpOCTh MEepeABIKEHUS 110 MTEPECEUSHHON MECTHOCTH COCTaBIseT 8 KM/4. CKOPOCTh MepeABIKCHUS
no acdanbTHpoBaHHON aopore cocrasisgeT 80 km/4. Ompenenure yroil A, MeXAy HalpaBICHHUEM
JIBUKEHHS 110 achalbTHPOBAHHOW JAOPOre U HANpaBICHUEM IBUKEHHS I10 MEPECEUeHHON MECTHOCTU
TakK, 4YTO BpeMsl MOE3]IKU OT CTAHIUH JI0 Jlarepsi ObLII0 MUHUMATbHBIM.

Jlareps reosioros

ITepeceuenHass MECTHOCTh

VYrom A

./

) i Ac@anbTUpOBaHHas 10pora

>KCJ'IC3HO,Z[OpO)KHa${ CTaHIUA



Pemrenne.

CocTaBuM YepTEXK MO YCIOBUAM 3a]1a4n A
C B B D
O6o03HaynM

AD=h

BC=s

CocraBuM (1)YHKI_II/IIO BpPEMCHHU JBUKCHHUS II0 YKA3dHHOMY B YCJIOBHUH MApHIpyTy B 3aBUCUMOCTHU OT

_i_hctgﬁ h .
v f(B) = 80 g0 T gsing U

8h—80hcosf 0
80sin?2p -

Brraucium npou3BOAHYIO U IPUPABHIEM €€ K HYJIIO

8
ﬁCOS,B — %= E

1
OrtBer: T — arccos ™ h

A
A 4

Y

3ananue 4. (15 6as10B)

Ha mnnockyro mNOBEpXHOCTh TUIOCKOBBIITYKJIONW JIMH3bI
MapajuiebHO €€ TJABHOM ONTHYECKOM OCH MaJacT Iy4yoK R

>
e

Y

napajuleNIbHBIX JIydel cBeTa (cM.puc.). MakcumanbHas TOJILIMHA
JWH3BI N, MpU KOTOpOW BCe Jy4M MAJAlOIIEro Ha JIMH3Y CBETa
MPOXOAAT 4Yepe3 CPEepUUEcKyI0 TMOBEPXHOCTh JHH3BI, M4, = >
2 cM. Tlokasarens MpeaoMIIEHHs BEIECTBA TMH3EI N = 5/3.

Yemy paBeH paauyc c(hepuyecKOd MOBEPXHOCTH JHUH3BI
R, ecimm h,,,,, < R?

N——

Y

OTtpaxxeHuem myueit Ha chepuueckoi
MMOBEPXHOCTH JIMH3BI IPEHEOPEYb. . h
Pemenue. >

[TapamtensHbIe Jy4H, IaJAlONMe HA IDIOCKYIO aq
MOBEPXHOCTh JIMH3BI, TPOXOSAT BHYTPh BEIIECTBA JTUH3HI,
HE W3MCHSS CBOETO HaNpaBlICHUS, M TMaJaloT Ha o€
chepuueckyro MOBEpXHOCTh (cM. puc.). Ha pucyHke

BHJIHO, YTO HAMOOJBIITUHN YTOJ MajaeHus Ha CHEePUUIECKYIO

vm
Q

=

/

Y



MOBEPXHOCTh 01 OynIeT y Jiyda, KOTOPHI Hajaer Ha caMmblii Kpail nuH3bL [Ipu 3TOM M3 pHCyHKa
CIIELY€ET, 4TO

sinoy =

C npyroi CTOpOHBI, IO YCIOBUIO 3aJa4d BCE JIy4YH, BKJIIOYas TOT, KOTOPBIM IalaeT Ha CaMbli
Kpail TUH3BI, IPOXOIAT Yepe3 e€ chepuyecKyro MOBEPXHOCTh. 3HAYHT, JaXKe JUIsl 3TOTO KpaifHero Jy4a
YTOJI NaJiCHNs HE IPEBOCXOAUT IPEEIIBHOTO YIJIa IOJHOIO BHYTPEHHETO OTPAKCHMUS:
sina; < —.
n

MaxkcuManbHOMY 3Ha4eHHI0 h < R 0TBevaeT, Kak BUAHO U3 MEepBOd (POpPMYJIbl, MAKCUMAIbHOE
3HAUEHUE Oy, YTO IPUBOJIUT K YPABHEHUIO

1_
OTKya
h 2¢c 2cC
R = max v - N;_=10CM.
1-1-2 1-J1-2 1-3
n? 25 5

OtBer: 10 cM

3ananue 5. (15 6ass10B)

Kak reonoru onpenemnsitor cocTaB ¥ BHyTpeHHEE cTpoeHue 3emiin?
OtBet:

['eonoru BBIAENSAIOT METOABI ONPENENIECHUS] COCTaBa M CTPOEHUS 3eMIIM TE0JIOTMYECKUE U
reopu3nvecKue.

['eomoruyeckrne METOABI OCHOBBIBAIOTCS HAa HEMOCPEICTBEHHOM HM3yYEHHH TOPHBIX IOPOJ B
TeOJIOTHYECKUX OOHaXEHMSAX, B TIYOOKHX CKBaOKMHAX. DTH METOJbl MO3BOJSAIOT OYEHb IMOAPOOHO
OXapaKTepHU30BaTh COCTAB MOPO/I, HO JINIIb 10 He OOJBIION TIyOHHBI (camast TTyOoKasi CKBakuHa ~ 12
KkM). Baxknyro reonornyeckyro nadopMaiuio o coctase 0osee riyookux 000JI04eK MOXKHO TOJTYYHUTH,
n3ydasi BKIFOUEHUS (KCEHOJUTHI), BRIHOCHMEIE C TITYOWHBI IIPH U3BEPIKEHUSX BYJIKAHOB.

BHyTpeHHee cTpoeHue U COCTaB CaMbIX INTyOOKHX 000JI04eK — MAaHTHUHU U sApa 3eMIIM U3Y4EHBI
reopuU3NIeCKUMA METOAAMH, OCHOBAHHBIMH Ha W3MEHEHHH C TIIYOMHOW pPa3IUYHBIX (HU3MIECKHUX
XapaKTePUCTHK (CKOPOCTU CEHCMHUYECKHX BOJIH, 3JEKTPONPOBOAHOCTH U T.X.). [lomyueHHbIe naHHBIE
CPaBHUBAIOT C aHAJIOTHYHBIMU XaPaKTEPUCTUKAMHU Y N3BECTHBIX BEIIECTB.

CyIecTBYIOT U IpyrHe MEHEee M3BECTHhIE METOJbl ONpEAETICHUs COCTaBa U CTPOSHUs 3eMilH,
HUX OMHCaHue 100aBIIsiI0 OBl K HUTONOBOH OLIEHKE.

JUs TOJTHOTO OTBETa CIIE0BAJIO MPUBECTH PUCYHOK pa3pesa 3eMid, MOANHCaTh BHYTPEHHUE
000JI0UKH, a TAaKXKe UX MPEIoIaraeéMblil COCTaB.

3ananmue 6. (15 6am10B)

Uro uzobpaxeHo Ha (otorpadunu? IlepeHecute cxemMaTHYHO Ha JIUCT C OTBETaMH, 0OO3HAYbTE Ha
PUCYHKE OCHOBHBIE 3JIEMEHTHI U onuiuTe. Kak 310 06pazoBanocs?



Otset: Ha oTorpaduu nzobpakeHsl CKIaJKu — U3rHObI IUIACTOB TOPHBIX MOPOJ Oe3 pa3pbiBa
UX CIUIOIIHOCTH.

OCHOBHBIMHU 3JIEMEHTAMH CKJIAJKU SIBIISIIOTCS — SIpO, 3aMOK, KPBUIO M Yroi CKiamkd. Mx
HY)KHO OTMETUTb Ha cxeme. CKIaJKu pa3iuyaroTcs [0 PacHojO0XKEHHUI0 B IPOCTPAHCTBE HX
DJIIEMEHTOB, HAmNpuMep, OBIBAIOT CHMMETPHUYHBIC WM ACCHMETPUYHBIC, OCTphIE WM TYIIBIE,
HaKJIOHHbIE, OIIPOKUHYTHIE, JIeKauue U T. 1.

B OonpmmHCTBE CitydaeB (HhOpPMHUPOBAHHE CKJIQJOK MPOUCXOAHUT Ha OOJBIION TIyOMHE TpH
CXKaTHM U PACTSHKEHMM IUIACTOB TOPHBIX MOPOJI MO/ ASHCTBUEM BBICOKMX JABICHUN M Temreparyp (B
pe3yabTaTe SHAOTEHHBIX IPONEccOB). TEKTOHWMYECKHE MABIKEHHS, MPHUBOISIIINE K OOpa30BaHHIO
CKJIaJJOK, MOTYT OBbITh, KaK BEpTHKAIbHbIMHU, TaK M TOPU3OHTAIBHBIMM; MPOMCXOIUTH, KakK
OJTHOBPEMEHHO ¢ 00pa30BaHWEM IIJacTa TOPHBIX TOPOA, TaK M TOCie 3TOro. VcXomHble TOpHBIE
MOPO/JIbI, MOABEPTLINCH CKIAIKO00pa30BaHHIO, HEPEAKO MpEeTepreBa0OT CHIIbHbIE MeTaMop(puYecKue
WN3MEHECHHS.

BrnocnenctBun copMupoBaHHble Ha TIyOMHE CKJIQAKU OKa3bIBalOTCS Ha MOBEPXHOCTU B
pe3yabTaTe TEeKTOHMYECKHUX JBIKCHHH W TPOIECCOB BBIBETPHBAHUS, MOITOMY OHHM OKAa3bIBAIOTCS
JOCTYIHBI JJIs1 U3y4eHUs] B OOHaKEHUH FOPHBIX TOPOJ.



