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

3A/TAHNA OTBOPOYHOI O OTAIIA
JUIA VHALTUXCA 11 KJIACCA

3amanue 1 (10 6a1,10B).

Jnst kakoi rOpHOM MOPOIBI XapaKTEPHO CKaayaToe 3aneranue? CraHen

Ha kakoii Tepputopuu Poccrn u3BeCTHBI KPYITHBIE MECTOPOKICHUS XKeie3a?
Benroponckas o6nactb

Ha xakoii Tepputopun Poccuu n3BeCTHBI KpyIHBIE MECTOPOXK/ICHUS anlaTUTa?
Mypmanckas 001acTb

Uro He siBisieTcs MPOJYKTOM U3BEPKEHMSI BYJIKaHa? AmnroBuit

3aganue 2 (10 6aJ1710B).

I'opable mopoib1, BMemaiomue B ce0st HehTh U ra3 ¥ OTHAI0NIMEe UX IpU pa3paboTke
HasbiBatoTcss  Komekrop

Kakoro xumudeckoro sneMeHTa (13 MpUBEACHHBIX HUXKE) COACPIKUTCS OOJIBIIIE BCETO B
3eMHOM Kope? AJTIOMUHUINA

B cpenunno-okeannueckux xpedtax npoucxoaut CropeauHr

B kakoii reosioruaeckoii spe npousoimies pacupet Tpuiaoduros? Ilameosorickoii

3aganue 3 (10 6a1710B).

B kadecTBe y10OpeHUs UCTIONB3YeETCS CunibBUH

B xumuueckoii mpomeIieHHOCTH uctioibdyercs  Cepa

CuHell MUHEpaJIbHOM KPacKOW ¢ JPEBHUX BPEMEH SIBISETCS A3zypur
ITonenouyHbIM KaMHEM SIBJISIETCSA Hedpur

3amanue 4 (10 6a1710B).

Kakoii tepmun mumnui?  Crapuna
Kaxoit repmun mumnanii?  Knug
Kaxoit repmun mumnnit?  Hlnux

Kakoii repmun mumnHnii? ~ ActpoOiema

3aganue 5 (10 6a1710B).

Ha kaxkoit ¢poTorpadun nzodpaxen ATroBuit?




Ha xakoii ¢otorpaduu nzodpaxena Wpwuzanus?

Ha xaxoii ¢ororpaduu nzobpaxxeHa Pryrnas pyna?

Ha xakoii ¢hotorpadum nzodpaxeH Oonut?




3aganmue 6 (13 6a710B).
Bapuanr 1.

CeiicmomeTp - 3T0 TIPUOOP, KOTOPBIN pearupyeT Ha KoJicOaHHs MOBEPXHOCTH 3eMJIM, HAIPUMED,
BbI3BAaHHBIC 3EMJICTPSACCHUSIMH WM B3pbIBaMU. Pe3ynbTaT paboThl TAKOTO YCTPOMCTBA, 3alTMCAHHBIN
U 00paboTaHHbBIM B 1U(GPOBOM BHUE, HpeicTaBiser coboii rpadpuk A(t) M3MeHEHHs] aMIUIUTY/IbI
KoJIcOaHUsl KaK (PYHKIHIO OT BPEMCHH, MPOIICANIEr0 ¢ MOMEHTa BO30YXKIACHUS YIPYTOM BOJIHBL
Takue JaHHbBIC UCTIOIB3YIOTCS JJIS JIOKATU3AIUK U XapaKTePUCTUKU 3EMIICTPSICECHUH, a TakKe IS
U3y4YCHUS BHYTPEHHEH CTPYKTYPhI 3EMJTH.

Curnan, mosy4eHHbIH ¢ CeCMOMETpa, OMUCHIBACTCS (PyHKITMEH
y = sinx + cosx + V2sin2x + 2

Brruncnute Haubomnplee 3HaueHUE JaHHON QyHKIMHU. OTBET OKPYTIUTE IO COTHIX.

Penrenne:
(F(u,v) =u+V2+v2V2
3amena {sinx +cosx =u u?=1-2v {f(u) =u?+u - max
Sinxcosx = v lul < V2 NZ<u<2

lv| <2
2

Oteer: HanGoubimee 3nauenne pasHo 3v2 =4.24

Bananue 6 (13 6a/10B).
Bapuanr 2.

CeiicmomeTp - 3To npuboOp, KOTOPBI pearupyeT Ha KojeOaHHs MOBEPXHOCTH 3eMIIM, HalpuMep,
BbI3BaHHbIEC 3€MJICTPSACEHUSIMU UJIM B3pbIBaMU. Pe3ynbpTaT paboThl TAKOr0 YCTPOMCTBA, 3alIMCAHHBIN
U 00paboTaHHBI B NU(GPOBOM BHE, MPEICTaBIseT coboil rpaduk A(t) M3MEHEHUs] aMILTUTYIbI
Koe0aHusl Kak (PyHKLUHMIO OT BPEMEHM, IMPOLIEAIIEr0 ¢ MOMEHTa BO30YXACHUS YIPYTroil BOJHBI
Takue naHHbBIE UCTIONB3YIOTCS JUIS JIOKAIM3AIUN U XapaKTEPUCTUKU 3eMJIETPSICEHU, a TaKkxKe I
W3Y4YEHUs] BHYTPEHHEN CTPYKTYPBI 3EMIIH.

Curnann, ITOJTyYEHHBIN c ceficMoMeTpa, OIIMCHIBACTCS byHKUMEH
y = sinx + cosx + 2V2sin2x + 2

Brerurcnure HanOobIIee 3HAUCHUE JaHHOM (I)yHKL[I/II/I OtBer OKPYTJIUTC OO0 COTHIX.

Otser: HanGoubimee 3nauenne pasao 42 = 5.66



3aganue 7 (12 6a710B).
Bapuanr 1.

CamocBain npu pasrpys3ke MOAHAI Ky30B IOJ YIJIOM O =
45° K TOPU30HTY (CM. PUCYHOK), OJJHAKO IIPU ITOM Tpy3 HE

. a
COCKOJIb3HYII U3 Ky30Ba. HalinuTe HauMeHbllIee yCKOpEHUE NG
a, ¢ KOTOPBIM CaMOCBaJl JIOJDKEH HayaTh JBUTaTbCs B o o]
YKa3aHHOM Ha PUCYHKE HAIpaBJICHHUHU, YTOOBI Ipy3 Haydal |
Che3kaTh BHU3 MO Ky30BY. Koaddurment tpenus rpysa no OO \

nHy Ky3oBa W = 1,2. YckopeHue CBOOOJHOIO MaJCHUS
TIPHHATH paBHBEIM g = 10 M/c?. Pe3ymbTaT npuBecTH B M/c? ¢ TOYHOCTHIO JI0 COTBIX.

Pemnenue.

ByneM CUUTATb CUCTCMY OTC‘IéTa, HCMMOABUXKHO CBA3AHHYIO C A
. . y
36MJ’I€I/I, HHCPUUAIIBHOM.

I'py3 HayHET Cbe3KaTh BHU3 IO KYy30BY, KOIZla YCKOpEHHE
ABTOMOOWJISI TIPEBBICUT 3HAYCHHUE Qyip, IPU KOTOPOM TPY3
emié IBUKETCS BMECTE C aBTOMOOUIIEM, KaK OJHO Ieloe, HO ———

CUJIa TPEHMSI TIOKOS YK€ JJOCTUIIIa MAaKCUMAJIbHON BEJIMYUHBI: ymg
Ep, = uN. 0 X

v

HpI/I O9TOM 3HAYUYCHUH YCKOPCHHUSA M3 BTOPOI'O 3aKOHa HreroTona B IMPOCKIHAX Ha OCH BLI6paHHOﬁ
CUCTEMbI KOOpJAWHAT ITOJIYyUYHUM:

{uNcosa—Nsina=mamm,
uN sina+ Ncosa—mg = 0.

BeipasuB N u3 BTOpOrO ypaBHEHMS [IaHHOM CHUCTEMBI M TOJCTaBUB JTOT pE3yJlbTaT B IEPBOE
YpaBHEHUE, NOJIY4YHM:

_ p—tga 1,2-1 /¢ % 091 1/
Imin =91 itga - 1412 /C T EIE M
OTtBer:
H—tga
Amin = gm = 0,91 M/CZ.

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

CamocBaJl mpu pa3rpy3Ke IMOJHSUT Ky30B MMoja yrioMm o = 45° k
TOpU30HTY (CM. PHCYHOK), OIHAKO TpU ITOM Tpy3 HE .
COCKOJIB3HYJ U3 Ky30Ba. HalinuTte HauMeHblee yCKOPEHHE d, C a
KOTOpBIM CaMOCBall JJOJDKEH HauyaTh JIBUraThCs B YKa3aHHOM Ha

PUCYHKE HaIlpaBlIEHHH, YTOOBI TPy3 Hadall CheKAaTh BHU3 IO & EI
Ky30By. Koadduuuent tpenus rpysa mo aHy kxyzosa p = 1,1.

VYckopeHue CBOOOJHOTO TMaJeHHsA MNPHHATH paBHEIM g = 10 %

M/c?. Pe3ynbTaT NpUBECTH B M/C? ¢ TOYHOCTBIO JI0 COTHIX.

. _ ,htga 2
OtBeT: Ay = g htge 0,48 m/c”.



3aganmue 8 (13 6a10B).
Bapuanr 1.

30Ha oMeX paJuoCcUrHaa, py MPOBEJCHUH PaJHMOBOJIHOBOTO IUCTAHI[MOHHOTO 30HIMPOBAHUS
MOBEPXHOCTH 3€MJIU CO CITyTHHKA, IPEICTABISAET CO00 MHOYKECTBO TOUEK IIIOCKOCTH,
KOOPJMHAThI KOTOPBIX YAOBJIETBOPSIOT YCIOBUIO

y = [2x — 4] + [2x + 4]

Curnain BbIXOJUT U3 TOUKU ¢ KoopauHatamu (0,8) B HampaBiIeHUH, 3a7jaBaéMbIM TIPSIMON Yy = ax +
6. Haiigure MUHMMAaIbHOE OJOXKHUTEIHHOE 3HAYEHUE TapaMeTpa d, MPU KOTOPOM CUTHAI 00XOAUT
30Hy nioMex. OTBeT AaiiTe B BUJE LIEI0T0 YUCIIa.

Pelnenne:

N Vx

YpaBHeHue npsiMO, poxoaseit yepe3 Touku (0,8) n (2,8): y=X+6

OtBer: =1

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

30Ha MoMex paguoCUTHAIIA, IPU TPOBEIEHUN PAJHMOBOIHOBOTO AUCTAHITMOHHOTO 30HIUPOBAHUS
MOBEPXHOCTH 3EMJIH CO CITyTHHUKA, TIPEACTABIISIET COOOM MHOYKECTBO TOUEK TUIOCKOCTH,
KOOPJAUHATHI KOTOPBIX YIOBIETBOPSIOT YCIOBHUIO

y = [3x — 6] + [3x + 6]

CurnHan BBIXOJUT U3 TOUKU ¢ KoopauHatamu (0,8) B HampaBlieHUH, 3a7jaBaeMbIM TIPSIMON Yy = ax +
8. Haiinure MUHUMAaIbHOE MOJIOKUTEIHHOE 3HAaYCHUE NTapaMeTpa d, MpU KOTOPOM CUTHAJ 00XOAUT
30Hy noMex. OTBeT AaiTe B BUJE LIEIO0T0 YUCIIA.

OtBer: a = 4



3aganue 9 (12 6a710B).
Bapuanr 1.

OaHuM U3 BaXHBIX METOJOB IOMCKAa U Pa3BeIKH MECTOPOXKICHHI MOJE3HBIX HCKOMAEeMBbIX,
CO3JIAI0NIMX COOCTBEHHOE DJIEKTPUYECKOE MM MAarHUTHOE TOJIE, SBISETCA MOUCK U HCCIIC0BAHNE
AQHOMAJIMH SJEKTPOMAarHUTHOIO TMOJs BOJMM3M 3€MHOM MOBepXHOCTH. B KkayectBe mpumepa
BO3HHUKHOBEHUSI aHOMAJIMU PAaCCMOTPUM CIIEAYIOIYIO 3a1a4y.

Ha ceBepHoM nomtoce yenunénHoro riao0yca paauycom R = 20 cMm, U3rOTOBIEHHOTO U3 TOHKOIO
HENPOBO/ISIIET0 MaTepraa, pacloioKeH MATCHbKUI METAJUTMUECKUN MapuK ¢ 3apsaoM (1 = 2-10°
® Ki1, a Ha ero I0’KHOM IIOJIOCE — TaKOil ke MapHK ¢ 3apsaoM Oz = —8-107° K. Kakopa BemuunHa
PE3YIABTUPYIONIEH HANPSHKEHHOCTU 3JIEKTPUUYECKOTO IO ATUX 3apsS0B B TOUKE HA IMOBEPXHOCTH
rodyca Ha napayuiend ¢ = 30° ceBepHOl mupoThl? Biusarem riiodyca Ha 1moJie 3apsioB MapUKOB
npeHeOpeub.

Pemenue

Cesepublii nostoc rinodyca N, ero 0KHBIN MOMIOC S ¥ TOUKa
A Ha mMpOTE ¢ JiekaT Ha OKPYKHOCTU paguycom R,
npuyéM Toukd N M S HaxonsATCs Ha KOHLAX ee JuaMerpa
(cMm. pucynok). HezaBucumo ot 3nauenust ¢ £ZNAS =90°,
T.K. 3TO YTOJI, BIUCAHHBIA B OKPY)KHOCTb U OIMPAIOLIHIACS
Ha e€¢ nuamerp. [1lo3ToMy BeKTOpbl HANPSXKEHHOCTH MOJIS

E;(or 3apsma Qi) u  E,(or 3apsga (2) B3aMMHO
MEPICHIUKYJISIPHBI W HANpaBIICHBI, KaK IOKAa3aHO Ha

PUCYHKC. MOIIYJ'IL HaHpH)KéHHOCTI/I IIOJIA KaXJ0ro us3
3apsAa0B CHUTACM B COOTBCTCTBHUU C 3aKOHOM Ky.HOHaI

Klo|
r2’ S

B Hamrem ciydae /NSA = %4NOA = %(900 —)=30°, mostomy i, =AN =R, r, = AS =R+/3.

E =

Ortcrona nomxyyaem:
Klow| Kloa 9-10°.2.107°
Fi=—pi=—pi= = 450 (B/m),
R R 0,22 (B
_Klap| 1 Klap| 1 9-10°-8-107°
7 3 R? 3 0,22

E,

= 600 (B/wm).

Monynb pe3ybTHPYOIIEi HapsHKEHHOCTH Tofis: E =4 E12 + EZ2 =750 B/m.

OtBer: £ =750 B/™m.

3ananue 9 (12 6a1510B).
Bapmuanr 2.

OaHuM U3 BaXHBIX METOJOB IOMCKAa U Pa3BEIKH MECTOPOXKICHHM MOJE3HbIX HMCKOMAEMBbIX,
CO3JIAIOIINX COOCTBEHHOE DJIEKTPUYECKOE MM MAarHUTHOE IOJIe, SBISETCS MOUCK U HCCIIeI0BaHNe
AQHOMAJIMH d3JEKTPOMAarHUTHOIO TMOJs BOJIM3M 3€MHOM MOBepXHOCTH. B KkayecTBe mpuMepa
BO3HUKHOBEHUSI aHOMAJIMU PAaCCMOTPUM CIIEAYIOIIYIO 3a1a4y.

Ha ceBeproMm mostoce yenuHEHHOTO TiI00yca paguycom R = 20 cM, U3rOTOBIEHHOTO M3 TOHKOTO
HENPOBOJSILEr0 MaTepUaa, paclookKeH MaJ€HbKUN METAIUIMYECKUN IapUK € 3apsSA0M

01 =-3-10"° Kn, a Ha ero 10)KHOM TIOJIFOCE — TAaKOM ke MAapHK ¢ 3apamoM 02 = 12-107° K. Kakosa
BEJIMYMHA PE3YyJIbTUPYIOUIEH HANpsHKEHHOCTH 3JIEKTPUUYECKOTO TMOJS 3THUX 3apsiioB B TOYKE Ha



MOBEPXHOCTH TIo0Oyca Ha mapamienu ¢ = 30° ceBepHoil mupoThl? Bimsauem rimodyca Ha mose
3apsI0B MIAPUKOB MPEHEOPEYb.

OtBer: £=1125 B/m.



