CTpyKTypHas reonorus v
reoriormnyecKkoe KapTupoBaHue

Jlekuma Ne 3
«HakrnoHHoOe 3asiecaHue
ngaacmoe »



JsIeMeHmbI 3as1e2aHusi njgacma

OpWeHTUPOBKa B MPOCTPAHCTBE 20PU30HMAJIbHO 3anerarwLLero nnacta 3agaHa no
onpeaerieHunio, ero euHCTBEHHas U3MeHsioLLasncs (1 namepsiemas!) xapaktepucTuka —
abcontoTHas BbICOTa. Y NnacTa, 3aneratoLIero Hak/IoHHO, B Pa3HbIX ero YacTsix BbICOTa
pasHas, Ans onpefeneHns ero NonoXeHnst B NPOCTpaHCTBE HEODXOAMMO 3HaTb B KaKyto
CTOPOHY OH Morpy)xaeTcs W nop kakum yrnomM. OCHOBHbIe 3NEMEHTbI FEOMETPUM NNacTa:

— ntobasi ropu3oHTanbHas NMHWS Ha NOBEPXHOCTU NnacTa, T.e.
TINHUSA NepeceyeHns NOBEPXHOCTM MracTa ¢ Moo ropM3oHTabHOM NMOCKOCTHIO)

( ) — 86KMOP Ha NOBEPXHOCTH NnacTa, HopManbHbIN K
NMHUM NPOCTMPAHMS
W HanpaBneHHbIN BHN3 ( )

—8eKmop, -' '
NPOEKLMSA NINHUK
NafeHNs Ha ropU3oHTarbHYH .’l

MMoCKOCTb ”’
VYron mameHust — Y20/ Mexay —

NOBEPXHOCTbIO NnacTa u

rOPW30HTANbHOM NMOCKOCTBIO, T. I
e. Mexay NHKei NageHus n @

HanpaBneHWeM nageHns)




A3UMYT TIPOCTHPAHUS (ITPaBBIH
BEKTOPUASIbHbIV Yron Mexay CEBEPHbIM
HanpaBieHMeM UCTUHHOTO MepuanaHa u
NINHUEN NPOCTUPaHMSA)

[lockonbKy NMHKUS NPOCTUPaHMS
CKaJIsp, ANs Hee MoryT ObiTb 3aMepeHbI
1Ba a3uMyma npocmupaHusi, KOTopble
oTmyatotcs Ha 180°. Tem He MeHee,
NPUHATO 3anncbiBaTb a3UMyTh|
NPOCTUPaHMSA B ceBEpHBIX pymbax, T.e.
npeanovTMTENLHEE NUCaTh

C3-325° a He HOB-145°,
CB-30°, a He K03-210°

(mpaBbIit
BEKTOPMaIbHbIN YroN Mexay CeBepHbIM
HanpasneHMem UCTUHHOTO MepuaKuaHa u
HanpaeneHMem nageHuns)

[TockonbKy HanpasreHne nageHns —
BEKTOp, a3UMym nadeHusi MOXeT BbITb
TONbKO oauH. VIMEHHO NO3TOMY Npw
ONMPEeAENeHnn 3IEMEHTOB 3aneraHns
HaknoHHbIX cnoes BCEMJA vn3mepsioT
a3uMYyT HaJIcHus!



Yempolicmeo 20pHo20 KoMnaca

B— kR

Yem oTnnyaercs
rOpHbLIN KOMNac oT
0ObLIKHOBEHHOro?

3. Ectb oTBeC!

1 — nnactuHa;

2 — numb (0 -360°);

3 — MarHuTHas CTpenka;

4 — KHoMKa appeTmpa MarHUTHOW
CTPENKY;

S — oTBeC (kHOMKa appeTnpa Ha
obpaTHOW CTOPOHE KoMMaca);

6 - wkana oteeca (90° - 0 - 90°);

7 — Ny3bIpbKOBbIV YPOBEHb;

8 - 3epkano,

9 — nuHenKku;

10 - Bu3mpel;

11 - ykasarenb MarHUTHOro
CKIMOHEHUS!

1. ['OpHbIM KOMNAC BCeraa mpsiMOyTroJIbHbIH!
2. Pa3veTka numba rmpoTHB 4acOBOW CTPEIIKH!

4. Mo)XHO BbICTaBUTb MAarHUTHOE CKJIOHEHUE!



BpalyeHune ropHoro komnaca o 4acoBOW CTPESIKH, T.€. Ha BOCTOK.
Ctpenka OTHOCUTENbHO NUMbA CMeLLaeTCA IIpOTHUB YaCOBOMW CTPENKM.
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BpalyeHune ropHoro komnaca o 4acoBOW CTPESIKH, T.e. Ha BOCTOK.
Ctpenka OTHOCUTENbHO NUMba CMeLLaeTCA IpOoTHUB YaCOBOMW CTPESKM.




BpalieHne ropHoro Komnaca no 4YacoBOVRGTPEAKHU, T.€. Ha BOCTOK.
CTpenka oTHOCUTENbLHO NUMOa CMEeLAeTCA IIPOTHUB YaCOBOW CTPENKM.




BpalleHne ropHoro Komnaca o MNacogefl CTpenki, T.e. Ha BOCTOK.
CTpenka oTHocuTenbHO NuMOa cmeMfaeTca mpoTrs YaCOBOWU CTPENKM.




BpalieHue ropHOro Komnaca rpoTuB YaCOBOMW CTPENKH, T.e. Ha 3arma.
Ctpenka 0THOCMTENbLHO NUMDOa CMEeLLAeTCA 110 YaCOBOMN CTPESIKM.




BpalieHne ropHoro Komnaca\mpoTris YaCOBOMN CTPENIKK, T.6. Ha 3amal.
CTpenka 0THOCUTENbLHO NMUMOa CMEeLLAeTCA 110 YaCOBOMN CTPESIKM.




CTpenka OTHOCMTENbHO NMM6a CMeLLAETCA 110 YaCOBOMN CTPENKH.




3amMepbl 3JIeMEeHMOoe 3aJsie2aHusi 20PHbLIM KOMIacoM

1. YT006bI 3aMepUTL a3uMyT
nageHns crnos, Hago, Aepxa
KOMMac ropu3oHTarnbsHo
(KOHTPOIb MO YPOBHIO),
NPUNOXUTb €0 KOPOTKOHU
CTOPOHOM K NMTUHUN
NPOCTUPaHWS], HanpaBmB
CEeBEPHbIM KOHLIOM 0
HanpaBnEHWO NageHus
nnacTa u B3siTb OTCYET MO
CEBEPHOMY KOHLY CTPesIKu.

A3umyr

naaenus Ha pucyHke ecTb owmnbKa.

[ne?

2. YT00bI 3amepuTb yron
nageHns crnos, Hago, Aepxa
Komnac BepTUKasbHO,
NPUNOXWUTb €ro JIMHHOU
CTOPOHOM K JIMHUM NafeHns U
B35ITb OTCYET M0 OTBECY.




OpuneHTUPOBKa nnacTta OTHOCUTENBHO CTPaH
ceeta: JI-Mg — nnHua nagexHus:

N-Mp - nuHMa npocTnpaHus;

-|H-Ia — HanpaBneHve nageHus;

- |C — HanpaBneHune Ha CeBep;

KpyroBble CTpesku: 1 — asumMyT nageHus,

® 12, 3 — a3umMyThbl NPOCTUPAHMS

Cnocob 3amepa asumyTa nageHuns cnosi.
Komnac HaxoguTcsi B ropuM30oHTansHOM
NOSOXEHWUN (KOHTPOMb — MO YPOBHIO), @

3HAUNT, NPUNOXKEH K NUHUK NPOCTMPAHMS,
OPWEHTUPOBAH CEBEPHBIM KOHLIOM MO
HanpaeneHuo nageHus. OTcyeTt — no
CEBEPHOMY KOHLYY MarHUTHOW CTPENKK

PesynbTaT 3amepa HeMemJIeHHO 3an1caThb B NMONeBON AHEBHUK!



MoHoknuHasnb. OnpedesieHust

 —[OT MOHO... 1 rpeu. klind — HaknoHA(Cb)] dhopma 3aneraHnst CroeB ropHbIX
nopos, XxapakTepuayLascs X NOSOrMM HaKMOHOM B OZHY CTOPOHY;
NPeACcTaBnsSeT cobon 00bIYHO KPbINO Kakoro-nubo obLUMPHOrO U Nosiororo
nogHaTMa unu npornba cnoes (6C3)

 —[oT rpey. monos o00uH v Klino Hak/MOHSAOCk] HAaKNOH 3EMHbIX CIIOEB B OJHY
CTOPOHY, YTO 0DbIYHO ANt 0CAAOYHbIX FOPHbIX MOPOA, NPUKPbIBAOLLMX
CKIMOHbI MNaTgOPMEHHBIX LLMTOB; B PENbede MOHOKMNHANM OTYETNNBO
BbIpaXeHbl B Buae KyacT ([ eonoauyeckuli ¢rosaphb)

 —[oT rpey. monos — 00uH u klino — HakmoHsACh] PopMa 3aneraHns Croes
rOPHbIX NOPOL, XapakTepusytoLLasaca nx 04Ho0bpasHbIM, NPEUMYLLECTBEHHO
NosiIorMMm, HaKMoHOM B OZHY CTOPOHY; B Bosiee y3KoM CMbICrie yrnoTpebnseTcs
ansg 0003Ha4YeHus nrbOro yyacTka Kpblna cknagku, B npegenax Kotoporo
Yron ¥ HanpasIieHne HaKMoHa CroeB 3aMETHO He MeHsTCs (Kpamkas
2eoepaguyeckas 3HYUKIoNeous)



KBecra (kyacTa) — popMa acCMMETPUYHOTO NMONOXUTENbHOMO penbeda.

OAwuH CKMOH KBECTbI — BbIPOBHEHHAS HAKIMOHHAS NOBEPXHOCTb, NPEACTaBEHHas]
KPOBMeW nnacra, OpOHUPYHOLLErO pensed, a ApYron CKMOH — KpyTon 0bpbIB,
BCKPbIBAOLLMI MOMHYH MOLLHOCTb OPOHMPYHOLLErO NiacTa, a Takke PacnonoXeHHbIN
nog HAM NNacT Unu nayky nnacToB MEHEE NPOYHbIX NOPOL.

Takum 00pa3om, OAWH CKITOH KBECTbI BCETAA HAKMOHEH Tak ke Kak IUIACT, a [ApYroM
— B MPOTMBONMOMNOXHYHK CTOPOHY

Cxema cTpoeHus KBecT (no
M.A. ®okuHy)

BpoHMPYIOLWAs NOBEPXHOCTD -
OTNpPenapnpoBaHHasn KpoBns
NPoOYHOro cnos

obpywusanve
KPYTOrO y<acrka




KBecThbl, CrnoXeHHbIe
U3BecTHAKaMu. Kpbim.

KBecTbl, CNOXeHHbIe
U3BecTHAKaMM. Kpbim.
YydyT-Kane

[




KpyTble KBeCTbI, CIOXEHHbIe
u3BecTHAKamu. Mamup

Yrnbl HaKnoHa OPOHMPYIOLLLErO CKITOHA
KBECT MOryT KonebartbCs OT NepBbIX
rpagycoB [0 0YeHb KpyTbiX!

TRl OucHb KpyThIe KBECTbI.
S NS SRR [Tnk Jlenna. Kapakopym

o 4.4 P T
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dnekcypa. OnpedesieHusi

(0T naTuHckoro flexura — u3a2ub) TEKTOHMYECKasa CTPYKTypa B Buae
CTyneHeobpasHoro nepernba cnoes ropHbix nopog (2-9 6C3)

Nnosiorni KoneHoobpasHbin M3rnb, Habogaembin Kak B paspese, Tak U B
nnae (.C. [lasnos, C-I16I'Y)

n3rnb crnoes Yexna 0e3 paspbiBa X CMIOLWHOCTU U C COXPaHEHNEM
napannenbHoCTK KpbifibeB (H.B. KopoHosckul, A.@. Hkywosa)

(o1 natuHckoro flecto — caubaro) M3rmb nnu CMELLEHNE Y4acTKOB 3€MHOM
KOpbl B BEPTUKAIIbHOM HanpasneHuu, 6e3 paspbiBa, HO C pacTsSKeHNEM
cnoes (Tosnkosbit Criosapk Ywakosa)

KONeHo00pasHbIN M3rb B CNOUCTbLIX TOMLLAX, BbIPaXeHHbIN HAKMOHHbBIM
NMOMOXEHWEM CMOEB Npu 0OLLEM rOPU3OHTANIbHOM 3aneraHnm unm bonee

KPYTbIM NageHnem Ha poHe 00LLero HakmoHHOrO 3aneraHus
(A.E. Muxadtinos)

KosieHo00pas3HhbIil 13rnb croes, CXOOHbIN C M3THOOM KOBpa Ha CTYIICHBKE
nectauisl (1-9 65C3, 1936)



['eomempu4eckue asieMeHmbI U munbi gpriekcyp

DiieMeHTHI (IIEKCYPEI: ABa NapannenbHbIX Kpbina, CMbIKaloLLEee KpbIno,
LLIAPHUPBI, YTTbl HAKIOHA KPbINbEB 1 aMnnnTyAa

- WP
\y)
" BepxHee Wwee
napannenbHoe

B KpbIno - w
' X<’ Yron

c¢onekcypbl

.y KpbIno




MopusoHTanbHas Tunel (I)neKcyp

llo yeny Hak/noHa wapHupa:
— FOpU30HTasbHAY;

— HaKMOHHag;

— BEpTUKasbHas

0

\,
HaknoHHan

N

%

BeptukanbHas
MpocTas

MonyTtHan

llo omHocumenbHOMYy yary BeTpatan.
HaKJIOHa Kpbl/ibes:

— npocras;

— MOnyTHas;

— BCTpeYHas




CrpykrypHas Teppaca — nekcypa ¢
FOPM30HTaNbHbIM CMbIKaOLLM
KPbISIOM, OHa 3aHUMaeT
NPOMEXYTOYHOE MOSOXEHNEe MEeXAy
nonymHou v ecmpey4Hou
drekcypamm

Kocas hnekcypa sBnsieTcs aHaorom
HaKMOHHOU (LUapHUPbI HaKMOHHbI!),
TONbKO PUCYETCS OHA B CEYEHUMN,
nepneHanKynsapHOM NpPOCTUPaHWIO
napannenbHbIX KPbINbEB.

TepMuHbl "coanacHas" BMECTO "nonyTHad" U "HecoanacHas" BMeCTO "BCTpeyHas"
(no A.E. Muxainnosy) He o4eHb yaayHb!!



['panutei NnacTa Ha3bIBAKT MMHWIO NEPeCceYeHns NoAOLBbI UK KPOBMH
nriacra ¢ noBePXHOCTLI0 penbeda.

Brixomom nnacra Ha AHEBHY NOBEPXHOCTb HA3bIBAIOT MOMOCY penbeda,
3aKIYEHHYI0 Mexay NOAOLLIBOW U KpOBMen nnacTa.

[ paHuLa nnacra Ha reoJoruYecKoi Kapte NnpeacTasnsaer cobon NPpoeKUuto
peanbHOM rpaHuLbl Ha rOPU30OHTasTbHYH MOCKOCTb, M300PaXEHHYHO B
MacLuTabe KapTbl

Bbixoab! cnoeB 6a3anbToBbIX
TypoB. O-B CaHnTtopuH (Pupa).
peums. Arerckoe mope.
®oto A.l'. Kowenesa




N3o06paxeHuUe Ha kKapme eepmukasibHO20 jacma

HanoMuHaHue: rpaHuLbl TOpHU30HTAIHLHO 3alleratLLuX NnacTos
KOH(pOPMHbI rOPU3OHTaNAM penbeda, T.e. PUCYHOK rpaHuL
rOPU30OHTanNbHbIX MNACTOB BCEIIEIO 3aBUCUT OT PUCYHKA rOpU3oHTasnen
penbeda.

[ paHuLbl BEpTHKAIIBHO
3aneraroLimx nNnacToB Ha BCEM
NPOTSHKEHUM COXPaHSIIOT CBOE
NIaHoOBOE PacnosioXeHNe,
noaTomMy nobon penbed
BCKPOET MX B OOHOM U TOM Xe
MECTe, U X NOSIOXEHNE Ha
reonorn4yeckomn Kapre He
N3MEHUTCS.

WIHbIMK crnoBamu, puUCyHOK
rpaHuUL BEPTUKAMNbHO
3arneraroLimx nnacToB Ha
reosiormyeckoun kapte
COBCPIICHHO HC 3aBUCHUT 0
PUCYHKa rOPU3OHTanNEMN.



Kapma ¢ eepmukKasibHbIM U 20pU30HMasIbHbIM jacmamu
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HaknoHHbLIU nnacm Ha 2e0s102U4YeCKolU Kapme

KoHgurypauma rpaHny 17015
HAKJIOHHO 3aneratLmx —
NIacToB Ha reosnorn4eckom
KapTe 3aBUCHT W OT yrna
HaKnoHa caMux Mnnacros,
OT Mopdponoruu penseda,
T.€. OT COOTHOIIICHU A
yana HaKkroHa niacma v
yarna HaK/loHa CKIToHa

)

y/
y

/

\/

\

BbIxo nnacTa, HakNOHEHHOro
nog CKIMOH, Ha kapTe 3aHUMaeT
NoSIOXEeHNe Mex Iy BblXxo4amu

rOPU30OHTANbLHOIO K
BEPTUKaNbLHOro NnacTos, T.e.
ero BbIX04 "M30rHyT' B

Ty JK€ CTOPOHY, YTO U
FOPN30HTaNU, HO C MEHbIIIEH
KPUBW3HOM




B nonuHax u Ha CKnoHax BbiX04bl HAKNOHHO 3aMneraroLLMx nnacTos co3natoT
cBOe0OpasHble urypbl penbeda, KOTOpbIE YCMOBHO HA3bIBAT "NiracmoskiMu
mpeyaorbHUKamu", XoTa ux oopma 1 He Bceraa brmska K TpeyronbHuKY.

[TpaBuno NNacToBbIX TPEYTONbHUKOB: «[1NacToBbIVi TPEYroNbHUK B JoJIMHE YKa3blBaET
HaIIPpaBJICHUC I1aACHMNSI nfacTa, d Ha BOAOPA3ACIIC — HAIIPABJICHHUC
BOCCTAHUA»

170 150 130




MnacToBble TPEYronbLHNKA B
mMoHoknuHanu. Kutain. GoogleEarth
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Bbixod nnacta, HakNoOHEHHOro
TaK e, Kak CKIIOH, HO Kpy4e
CKIIOHa, Ha paspese
3aHMaET NOJIOXKEHNE BHE
BbIXOZ0B rOPWU30HTasIbHOO
N BepTMKanbHOro NnacTos,
T.€. BbIXOZ NMacTa "M30THYT e
B IPYyI'yI0 CTOPOHY,

YyeM ropu3oHTanu.

[TpaBnno nnacToBbIX
TPeyrosibHNKoB: «[1nacToBbIN
TPEYrosibHWK B JONMHE
yKa3blBaEeT HanpaBsieHne
nageHus nnacra , a Ha
BoJopasaerne —
HanpaeneHWe BOCCTaHUSA»

U B 9TOM cryyae "paboTaet”
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HemHoO20 2eomMempuu HaK/IOHHO20 nJjacma

1 BepTHKanbHas NI0CKOCTb CEYeT
HaKMOHHbIN NNAcT BKPeCT
NPOCTUPAHNS;

2 BepTyKarbHas NinockoCTb cevet
HaKNOHHbIV NNacT KOCO K
NPOCTUPAHMUIO;

3 BepTMKanbHast MNOCKOCTb CeYeT
HAKMOHHbIN NNACT MO NPOCTUPAHWIO.

Yron nageHus nnacrta Ha paspese 1 paBeH HCTUHHOMY YIJIy ITaJICHHUS.

Yron nageHus nnacTa Ha paspese 3 paBeH HyIIIo, T.€. HaKIOHHbIN NnacT bygert
BbIrMSAET FOPU3OHTANbHBIM.

Yron nageHus nnacTa Ha paspese 2 BCera MeHbIIe UCTUHHOTO Yrna nageHus u
bonbLue Hynd, T.e. Yem brvke NONOXeHWe paspesa K HanpaBeHnto NageHus, Tem
Yron nageHuns nnacra Ha paspese bnke K ICTUHHOMY, YeM Onnke NonoxeHue
pa3pesa K HanpasneH o NPOCTUPaHUA, TEM Yron nageHns nnacra Ha paspese
onmxe K Hynto!



Cmpamou3o2unchl

[Mpu peLueHumn 3agay
CTPYKTYPHOW reonoruu
4acTOo MCMONb3yeTCH
YHMBEpCanbHbIN
NHCTPYMEHT —
NOCTPOEHWE NMUHWK
PaBHbIX BbICOT
NOBEPXHOCTY MnacTa,
UM cmpamousoaunc,
KOTOpble ABNATCA
aHanoramu
ropusoHTaneu penbeda,
TOJbKO MPOBOASATCA ANg
NOBEPXHOCTY MnacTa

Crparounsorurca — NPOEKLMs Ha ropu3oHTasbHY MOBEPXHOCTb JIHIK
NPOCTUPaHKS, NPOBEAEHHON Ha 3aaHHOW BbICOTE, T.€., UMEIOLLEN 3adaHHYI0
abCOMIOTHY0 OTMETKY.

[Iar CTpaTon30THuIIC — 3dfldHHAA Pa3HnLa MEXAY 3HaYEHNAMU BbICOT COCEAHMX
CTPaTOn30runc. OBbI4HO CTPaTOU3Or1ncbl NpoBoaAdAT C €4nHbIM LLarom.

3a10KEHUE CTPATOU3OTHIIC — KpaTyaiillee pacCTosHNE MeX/y COCEHNUMM
cTpaTomsoruncamm.



Ceoucmea cmpamou302uric

1. lNpu egmHOM Luare CTpaToOM30rMNC 1 eAMHOM Yriie HaKNnoHa nnacTta BCce 3anoXeHus
paBHbl Mexay cobon.

2. [pn eMHOM Luare CTpaToMU3OrUNC YBenieHne 3anoxeHns JeMOHCTpUpyeT bonee
rororoe 3areraHue, a yMeHblUEHIE 3an0xeHus — bornee KpyToe 3aneraHue.

3. Ecrivt ouudpoBKa CTPAToMU3OrMNC CoBnaaaeT ¢ OLMMPOBKON FOPU3OHTANEN, TOUKM
NepeceyeHmns STUX IUHUIA ¢ 0aMHAKOBLIMW aOCOMIOTHBIMI OTMETKaMU SIBRSIKOTCS
TOYKaMW BbIX0Aa MOBEPXHOCTY NnacTa Ha AHEBHYIO MOBEPXHOCTb.

Boluncnure
a, h, a
no Apyrum
napameTpam

a = arctg h/a




OnpedeneHue MOWHOCMU rnJsiacma rno WupuHe
ebixo0a U HaKJIOHY persibega

h-

Noe 1, 2
—"TOpU30HTanbHas
MOLLIHOCTb"

Ne 3 -
"BepTuKanbHas
MOLLIHOCTb"

6

Ne4, 5 6-
"lInpuHa BbIxoaa"

H = hxsin(a—-) H = hxsin(B-a) H = hxsin(a+)

H — nctuHHas MOLLHOCTb CJ104, O — YroJi nageHna Crio4, [3 — Yron nageHus CKrioHa,
Y — yroji mMexay noBepxHocCTblo njiacta N CKII0Ha




3ayeM B ropHOM Kommnace 3epkano?

Yo Aenatb, ecnu ceBepHbINA KOHEL, KOMNaca HanpaBnATb NO NageHUo HeyaooHo,
a XXHbIN — YAOOHO?

3ayeM y HaKNOHHOro nnacTa U3MepsTb a3MMYT NPOCTUPAHUA?

[ns kakux nNacToB HaAoO U3MePATbL a3UMYT NPOCTUPAHUA?

Kakue anemeHTbI 3aneraHna Hago N3MepPATb ANA rOPU3OHTANIbHbLIX nnacToB?

3AAYA. Monepek CKNoHa ¢ YKNOHOM Ha BOCTOK 30 M3MepeH BbIXoA nnacra
wupuHon 100 m. Kak 3aneraet nnact, ecnm ero UCTUHHaA MowwHocTb 100 mM?

3A0AYA. BeptukanbHasa ckBaxuHa BckpbiBaeT 100 M nnacta oT KpoBnu A0 NOAOLWBBI.
KakoBa ero MCTUHHasa MOLHOCTb, €CNU YroN CIIOUCTOCTU K OCK KepHa cocTtaBnseT 30 ?




