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OauMnuaga WKoJIbHUKOB «Jlomonocos» mo 'EOQOJIOT'UU

3akawunTeabHbli 3Tan (5-10 kiaacceswl)

33[{3]—[1/191 C pCeHICHUSAMH U 0TBETAMHU

3ananue 1. (20 6a1710B)

Conepxanre MeTaHa m (B KyOMYeCKHX MeTpax Ha TOHHY YIJIs) B YTOJIBHOM IUIACTE YBEIMYHMBACTCS

NpU BO3pAacTaHWM TIIyOWHBI 3ajieranus A (B mertpax, h € [150,2000]), mo 3akony m(h) = gv 8h, a

cojiepkaHre a3oTta a (Takke B KyOMYECKUX METpax Ha TOHHY YIJIs) yMEHbIIaeTcs mo 3akoHy a(h) =

9000 .
—.— Ha xaxoi riyOuHe YpPOBEHb COJIEpKaHUs METaHa paBEeH YPOBHIO COJIepKaHUs a30Ta?

Pemenune. ITo ycrnoBuro 3amaum ciexyer pemmntsh ypaBHenue m(h) = a(h) orHocurensHO 4, T.€.

1 9000
3 8h = — [TockonbKy mpaBasi 4aCTh JAHHOTO YpaBHEHHUS yObIBAe€T C POCTOM TITyOWHEI /1, a JieBast

9acThb HA00OpOT BO3PACTaeT, TO JAHHOE ypaBHEHUE WMEET €AMHCTBEHHBINH KOpeHb. M3 ypaBHEHHS
cnenyer V8h3 = 27000 <=> V2h = 30 <=> h = 450.

OtBet: 450 (M).

3ananue 2. (15 6an10B)

['pynma reonoroB mnepecekaeT Ha MOTOPHOM JIOJKE MOPOKUCTYIO PEKY ¢ OBICTPHIM TedeHUEM. Penbed
JIHA JIOMyCKaeT 0e30MacHoe JBM)KEHUE TOJBKO MO MPSMOU MEpHeHIUKYIsIpHO Oeperam. PaccrosiHue
Mexay Oeperamu L = 120 M noaka npoxoaut 3a t = 40 c. CKopocTh TeYeHHUs 10 BCE MIMPUHE PEKU
OJIMHAKOBAa, HAaIpaBjeHa MapalieibHO OeperamM W paBHA Mo Moayiaw vp = 4Mm/c. Uemy paBHa
CKOPOCTb JIOAKH Vyp; OTHOCUTEIBHO BOJBI?

Pemenue.

B cucreme otcuéra, cBA3aHHOU ¢ OeperaMu peKu, e R AT
CKOpOCTB JIOJIKH TEPIEeHANKYIsIpHA OeperamMm U paBHA IO
moaynro v =L/t =3 m/c. Tlo 3aKkoHy CIIOKEHHUS
CKOpOCTEH

V= Uypy + Uy
ITo ycnouro ¥, L ¥ (cM. pucyHok). [TosTomy
Vorn =\/U2 +Uv1-2 =\/32 + 42 M/C = 5M/C.
OtBeT: Uy, = 5M/C.

3ananue 3. (20 6aa510B)

BeptukanbHblii pa3pe3 MOA3eMHOI0 pe3epByapa, HANOJHEHHOTO BOAOH, MMeeT (GopMy paBHOOOKON
Tpamenuu ¢ HIWKHUM ocHoBaHWeM 10 u BepxHuM ocHoBanmeMm 20 M. VM3HawanpHO pe3epByap ObLI
MOJTHOCTBIO HATOJHEH BOJOH, HO €XETroJHO YPOBEHb BOJBI MOHIDKACTCA HAa 4 M, TaKUM 00pa3oM 3a
ONIMH TISATHIA TOJ HaOMIOIEHUN 00BbEM coJlepiKalleiics B pe3epByape Boabl yMeHbInuics Ha 10% mo
OTHOIICHHUIO K MpeAbIaylieMy roay. YeMy paBHa riryOrHa pe3epByapa?



Pemenue. [TycTs a, b — 1iMHAa HKHETO W BEPXHEr0 COOTBETCTBEHHO OCHOBAHMM Tparenuy, h -
BBICOTA, V — CKOPOCTb NOHMXXCHUA YPOBHA BOABI B I'O/JI . B nauane roga t BBICOTA Tparnceuuu paBHa h-

b—a
v(t-1), a BepxHEe OCHOBaHUE PABHO b-VW(t-l), t=1,2,..., B KOHILIE TOTO € roja 3TU BeJIMYNHbI PaBHbI

b- b b—
h-vt u b-Vz—hat. [Tromiaae Tpanenyuy B Havae roja t paBHa (% -V 4—ha) (h —v(t— 1)), mromans

COOTBETCTBYIOIIAs YOBIBIIIEH BOJIE, paBHA (b -V bz_—ha (t — %)) v, Tenepb UCKoMas BbicoTa h
HaxXOJqUTCA U3 YPAaBHCHUSA
G o) S (b e 1)) v= (22— v 20 (h - v(t- 1)
(%b—v%)(h—v(t—l)) ) 2h 2 2 4h )

[Tomaras o ycnmosuto a=10, b=20, t=5, v=4 nonyuuM KBaJpaTHOE ypaBHECHUE

15h% — 1050h + 520 = 0, h > 4. Pemas KBagpaTHOE ypaBHEHHE, IOITYIUM

OTtBer: 35+ 1(;7 13

(m)

3ananue 4. (15 6aa510B)

3uMO B Taiire BOAY AJIsl IPUTOTOBIICHUS €/bl TOOBIBAIOT OUEHb MPOCTO: PACTAIUIMBAIOT CHET B
KOTJIE HaJl TOPSAIIMM KOCTPOM. A €CIIi POCTO JOOABUTH CHET B KOTEN € Topsyei Bo10it?

PaccmotpuM Takyro cutyamnuio. B koTie HaxoauTcs my; = 2 KI BOAbI C TeMIEpaTypou t; =
50 °C. B xorén mobaBnsroT m, = 4 kr cHera ¢ Temmneparypoil t, = —30°C. Kakas macca BOJbI
OKaXETCS B KOTJE B PE3ylbTaTe YCTAHOBJICHHUS TEIIOBOTO pABHOBECHS? YUUTHIBATh TOJIBKO
TEIUIOOOMEH MEXAYy BOJOW M CHErOoM, a TEIUIOOOMEHOM C JAPYrUMHU MpeIMeTaMu TpeHeOpeyb.
VnenbHast TeIoéMKOCcTs BOJbl ¢; = 4200 [x/(kr - °C), yaenbHyO TEIIOEMKOCTh CHEra MPUHSTH
paBHOM ¢, = 2100 [Ixk/(kr-°C), ymenbHYH TEIJIOTY ILIABICHHS CHEra IPUHATH pPaBHOH A =
330 /I /Kr.

Pemenue.
OcrtsiBas 10 ty = 0 °C, Boza nepenaér cHery KOJIM4ecTBO TEMIOThI
Q1 =cymy(t; —ty) = 4200-2- (50 — 0) Ik = 420 x/Ix.
Harpesasice 10 Temneparypsl miasieHus t, = 0 °C, cHer mojiy4aet KOJIMYECTBO TEIIOThI
Q2 = comy(ty — t;) = 2100 -4 - (0 — (—=30)) Lk = 252 K[k
UtoOs1 Bech cHer nipu t, = 0 °C pacTasii, HEOOX0IUMO KOJIMYECTBO TETLIOTHI
Q; = myAd =4-330k/x = 1320 k/[x.
[Tockonbky

Q2 <Q1<Qz+0Q3

Q1 —Q, 420-—252
m-, = =
3 2 330
[TosToMy paBHOBECHE B CUCTEME «BOJAa—CHET» HACTYNHUT Ipu Temneparype to, = 0 °C, mpu 3TOM Macca
BOJIbI B KOTJIE

pacTacT TOJbBKO 4YaCTh CHETa

Kr =~ 0,51 Kr.

cimy(ty — tg) — comy(ty — t3)
A

m=my+mz=my + ~ (24 0,51) kr = 2,51 kr.

OtrBer: m =~ 2,51kr.



3apanmue 5. (15 6an710B)

Kakue omacHble reojioruueckue mpoimecchl pa3Buthbl mo Oeperam pek? Ilpensioxure MeToabl
00pbLOBI ¢ HUMH.

Otsert:

Pexu sBISIFOTCS] BOAHBIMU MTOTOKAMHU, TOCTOSTHHO BO3/ICHCTBYIOIIMMHU Ha OKPYKAIOIIYIO
tepputoputo. C ux paboToil MOTyT ObITh CBSI3aHBI TAKHE OIMACHBIE JIJISl YEJIOBEKA M €T0 X035HCTBEHHON
JESTEIbHOCTH SIBICHUS:

1) AOpa3us (pa3MbIB) 6eperoB, UX pa3pyiieHne OOKOBOM 3p03HUeH PEKH, aKTUBU3AIUS

I'paBUTALIMOHHBIX IPOIIECCOB (OIOJI3HEH, 00BaNIOB), OBparoodpa3zoBaHue. ITH SIBICHUS
MOTYT NMPUBOAUTH K PA3pYIICHHUIO TOPOT, 3IaHUH, COOPYKEHUH (MOCTOB), @ B HEKOTOPBIX
cilyyasix v THOeNu JIIoaeH.

2) IloBblieHHE YPOBHS BOJABI B peke (TaBOJKH, HABOJAHCHHUS U T.JI.) U 3aTOIUICHHE
tepputopuii. Takue sBICHUS] HAHOCAT YIIEPO CEIbCKOMY XO3SMCTBY U IPYTOi
XO03SUCTBEHHOM AesTeNbHOCTH YenoBeka. [Ipu katacTpodruyeckux HaBOJHEHHUSIX BO3MOKHA
rubenb J1to1ed, )KUBOTHBIX.

3) KapcTt — KOMIUIEKCHBIHN T€0JIOTHYeCKUN MPOIIECC, Ha Pa3BUTHE M aKTHBHU3AIIUIO KOTOPOTO
OKa3bIBAIOT BiIMsAHUE peku. KapcTooOpa3oBanue NpuBOIUT K 00pa30BaHUIO TOJ3EMHBIX
MyCTOT, pa3BUTHUIO Cy(p(HO3uH, OceTaHNii, OOPYIICHHI U POBAJIOB IPYHTA.

J1Jist 321U TR OT STUX OMACHBIX SIBJICHUN Pa3padaThIBAlOTCS KOMILJICKCHBIE MEPhl MOHUTOPHHTA,

MIPOTHO3UPOBAHUS, 3AIUTHI U YKPETIJICHHUS O€peroB, peryInpoBaHUE YPOBHSI BOJBI B PEKaX U JpyTHE.
Croco0bI 3aIUTHl MOKHO OTPa3UTh O0JIee MOIPOOHO I KaXKI0TO SBIICHUS.

3ananmue 6. (15 6an10B)

B pe3yabTaTe KakuxX reoJOrH4ecKMX MPOLECCOB MOIJIH 00pa3oBaThCsl TaKkue MPHYYIIUBbIE
dopmbI?
OTtBer o0ocHyiiTe.




Orser:

Ha nannoii ¢pororpadun nzo0paxkeHo 0OHa)KEHHE TOPHBIX MOPOJ B BEPXHEH YacTh CKIOHA
ropsl. ['opHbIe OpoIBI, crararoire 0OHaXKeHHe, HEOTHOPOIHBI, COIEPKAT OOJIBIIOE KOJTHMYECTBO
00JIOMKOB pa3HOIo pa3Mepa, a Takxke MmycToT. CKopee BCEro OHM OTHOCSTCA K THITY OCaI04HBIX
00JIOMOYHBIX (KOHTJIOMEPATHI, TPABEJINTHI).

B pe3ynbraTe TEKTOHMUECKUX JABUKEHUN 0Ca0YHbIE TOPOJIbl OKA3aJINCh HA TOBEPXHOCTU
3eMJIM U CTaJIM MO/IBEPraThCsl SK30I€HHBIM PAa3pyILIAOIIUM I'€0JIOTHYECKUM TpolieccaM, KOTOPhIE U
puBeU K (POPMUPOBAHUIO TaKUX (HOPM.

CaMbIM 3HaYMMBIM IIPOLIECCOM SBIISIETCS MPOLIECC BBIBETPUBAHUSA ((PU3NUECKOT0, B MEHBIIEH
CTETIEHN XUMHUYECKOTO U OMOJIOTHYecKOro). IHTEeHCHBHBIN HarpeB MOpoa JHEM U OXJIAXKICHHE HOYbIO,
3aMep3aHue JIbJia B TPEUIMHAX, PACKIIMHUBAHUE KOPHSAMH PACTEHUH NPUBOIMIN K TIOCTOSHHOMY
pa3pyIIEHUIO TOPHBIX MOPOJI. A UX HEOTHOPOIHOCTb, pa3Has MPOUYHOCThH MPUBOIMIN K
HEPaBHOMEPHOMY Pa3pyLICHHIO, ((OPMUPOBAHUIO HUII U KO3BIPHKOB, «OameH» U «0aCTHOHOBY.

[TockosbKy MECTHOCTB TOpHAasi, OTKPbITAs, BTOPBIM Ba’KHBIM (PaKTOPOM SIBIISIETCS BETED,
KOTOPBIH BBIAYBAJI U 00TayMBaJl TOPHBIE IOPObl IEPEHOCUMBIMH YaCTULIAMH.

Wtak, Takue mnpuuyuiMBbie (QOpMBI 00pa30BAINUCH MPEUMYLIECTBEHHO B pe3yJbTaTe IPOLECCOB
BBIBETPUBAHUS U reojiorndyeckoid paboThl BeTpa. [lonHbIN OTBET JOHKEH BKIIOYATh OMHCAaHHE 000MX
ATHUX T€0JIOTHYECKUX MPOIIECCOB U 00OCHOBaHHE.

Kpurepun onieHKH pemieHui

Banasl

Kpurepuu onenku 3ananne | 3amanue | 3aganue | 3aganue | 3agaHue | 3agaHue

1 2 3 4 5 6

3anaHue BLINOJHEHO
NPaBUJIBbHO:

OTBET BepeH, B paboTe ecTh
IMOJIHOE 00OOCHOBAHHUE
IIOJTy4YE€HHOT'0 OTBETa (JIs 20 15 20 15 15 15
3amannii 1-4); B pabote naH
HCUEPIIBIBAIOIINN OTBET Ha
IOCTABJIEHHOE
re0JIOrHYecKoe 3aJaHue
(nnst 3amanmii 5 u 6)

3agaHue BBIIOJHEHO C
He0O0JLIINMH
HeJI0YeTaMHU:

- apudMeTHIecKas OIMOKa 10 10 10 10 10 10
HA 3aBEPIIAIOIIEM JTaIle
TIPH TIOJTHOCTBIO
MMpaBUJIILHOM AJITOPUTMC
peIleHHs, YTO TIOBIEKIIO 3a




co00if HEBEpHBIH OTBET;

- IPaBHJILHBIN OTBET MPH
HEI0CTATOYHO ITOJTHOM
000CHOBaHUH, KaK OH
[IOJIy4€H;

- HEIOCTATOYHO ITOJHOE
000CHOBaHHUE OTBETOB HA
re0JOTHYECKUE 3a1aHus.

3anaHue BLINOJIHEHO C
CylLIeCTBEHHbIMH
HeJI0YeTaMHU:

- penieHre ObUTO HAYaTo
MPaBUJIILHO, HO HE
JIOBEACHO JI0 OTBETA M3-3a
MIPUHIIATTAATIEHON OIMNOKH
B PaCCYXKJICHUSIX;

- OTBETHI HA TSOJIOTUYECKHUE
3a7aHus 1aHbl KpaiiHe
MMOBEPXHOCTHO M HETIOJHO.

3agaHue He BBIIOJIHEHO:

- pelIeHre ¢ caMoro Havana
BEJIOCh HEBEPHBIM MTyTEM;

- OTCYTCTBHUE
BBITTOJIHEHHOTO 331aHUs B
pabore.

[Tpu npaBUIIBHOM peIIeHUH, HO HeOpeKHOM O(DOPMIICHUH pelieHui 3a1anus | uinm 3aganus 3 Kopu
BIIpaBE CHU3UTH OLIEHKY Ha 5 6asuioB.



