OJIMMITMAJA HTKOJBHUKOB « JOMOHOCOB»
IO I'EOJIOT'Nn
2022-2023 yuedHblii roa

3A/[AHNA OTEOPOYHOI'O OTAIIA
JUIA YUALLIUXCA 10-11 K/IACCOB

Bonpoc 1 (10 6annos).
Kakasi ropHas nopoaa OTHOCUTCSA K KIlacCy 0Cado4HbIX MOPHbIX Nopoa?  AONOMUT
Kakon muHepan gobbiBaeTca U3 pocchinen?  KaccutepuT
B pesynbTate 3anofiHeHMsi OKPYrnon NosiocTu MMHeparibHbIM BELLECTBOM
obpasyeTcs cekpeuus
K abpasnoHHon dhopme penbeda oTHOCUTCA  KNnudd
Bonpoc 2 (10 6annos).
Kakasi ropHas nopoga moxeT obpasoBaTbCsi NP BYNIKAHNYECKOM N3BEPXKEHNN?
aHgesuT
YyacTok 3emnun, onyLeHHbIM OTHOCUTENBHO OKpYXXatoLLen MECTHOCTM MO KPYTbIM
TEKTOHMYECKMM pasrfiomam, HasblBaeTcA pabeH
Bpek4neBMaHON MarmaTMyYeckon ropHoOM Nopoaomn B Tpybkax B3pbiBa ABNAETCS
Knmoepnut
Ckonbko SiO; B rpaHute?  70%
Bonpoc 3 (10 6annos).
Mbl XXMBEM B KanHo30e
Camblli KOPOTKUI re0NOrMYECKUn NEPUOS B UICTOPMM 3EMNN YETBEPTUYHbIN
Kopannebl - 3TO B6eHTOC
Me3so3sonckas apa 3akoH4Yunacb 65 MIH. neT Hasag
Bonpoc 4 (10 6annos.).
Kakon TepMuH nuwHun? LWnnd
Kakon TepmuH nuwHun? Kanbgepa
Kakon TepMuH nuwHmMin? Jlanunnm
Kakon TepMuH nuwHmin? KoHkpeums
Bonpoc 5 (10 6annos).

Ha kakon dootorpacdumn naobpaxeH
Kaonnuur




Ha kakoun cpoTtorpacum
n3obpaxeHaKanbagepa

Ha kakown cotorpadumn nsobpaxen bokeut

Ha kakown cpotorpacum
n3obpaxxeHIACTyapun




3aganue 6.
Bapuanr 1.

B KOHTHHEHTaJIBHON KOpE BBISIBIEHA 3aKOHOMEPHOCTD PACHPEACICHU IOJIH TOPHS IPU U3MEHEHUN
nomu ypaHa B Bune g(x) = 0.46 + 0.52x — ax?,a > 0, 31ech X — nons ypana (r/1), g(x) - nons
TOpHS, TPH 3TOM B mopoje BenmuunHa X<I. Kpome TOro, Ha wucciegoBaHHOM Y4YacTKE €CTb
3aKOHOMEPHOCTB, YTO €CJIM A0js ypaHa He MeHee 0.61, To noxns Topus He meHee 0.58. Bo ckonbko
pa3 M3MEHHUTCS JOJs TOpUS MpH x=1, €ciM BeIMYMHY MapaMeTpa @ YMEHBUIMTH B 2 pa3za Mo
CpPaBHEHHIO C €€ MAaKCHMaJbHO BO3MOXHBIM 3HaueHHeM? OTBET OOOCHYHTE U YKaXHUTE C
toyHOCThIO 10 0.01.

Pemenne.  PaccmMorpum  pemienue B o0meMm  ciyyae: oIS TOpHs

g(x)=c+bx—ax*;a,b,c>0 Ilo ycnoBuio 3amaunm w3 ycmoBus 6 < x <1 cueayer

g(X)>pf, uro o3mHauaer x; <6<1<x, . 3mech X,X,- KOPHH YpaBHCHUs
—/p2— — [p2_ —
g(x) =B < ax’ —bx+ B -c=0. Iockoneky x; = %,xz = W’ TO

b—b2—4a(B—c)<2as, b++b*—4a(f—c)=2a. Orcroza ciemyer
Jb% —4a(B —c) = max(b — 2a8,2a —b). Ciryyait max(b — 2ad,2a —b) <0

IIPpUBOJAUT K HCPABCHCTBY 6 > 1, 4YTO HCEBO3MOXHO IIO YCJIOBHUIO 3aJdavu. HOCKOHBKy
bZ

4(B—c)
b—2a8 > 2a—b <=>a < —, u3 Hepaeuctsa /b2 — 4a(B —c) = b — 2ad cnenyer

1+6’
b&+c—pB
52

B — ¢ > 0, To ycrnoBHe CyIIEeCTBOBaHUS KOPHEH X1, X, O3HAYaeT a < MIPU YCIIOBUH

a< . Takum 00pa3zoM, MakCUMaJIbHO B 3TOM Clly4ae 3Hau€HHE I1apaMmeTpa a paBHO

_b* b6+c B

mm(1+6 4(B—c)’

). Ecniu BenuumHa a cooTBeTCTBYET HepaBeHCTBY b — 2ad < 2a —

b2 bS+c—p
146’ 4(B—c)’ 82
i b2 b6+c B
T M {4(;3— )’
bS+c—p
4(/3 )’ 82 146"
3HaueHuit ¢ = 0.46,b = 0.52,6 = 0.61, f = 0.58 makcumanbHOE 3HAUYECHHE MapameTpa a

b, 10 a E[ mm( )]].CJ'ICI[OB&TCJ‘IBHO, OpU BBINOJHEHUM YCJIOBHUS

) MakCHMaJbHO BO3MOJKHOE 3HAuU€HHE Tapamerpa «a pPaBHO

minif—— ). B mportuBHOM ciy4yae sTa BeJMYMHA paBHa ——. . JliIs 3agaHHBIX

paBHo 52 £ 20.53. Mckomoe oTHOMIeHHE paBHo 1.5888.

Ortser: 1.59



3aganue 6.
Bapuanr 2.

B KOHTHHEHTAILHON KOpE BBISBICHA 3aKOHOMEPHOCTh PACIIPEICIICHUS O TOPHS IPH H3MCHEHUH
nomu ypaHa B Bune g(x) = 0.48 + 0.54x — ax?,a > 0, 3nech X — nons ypana (r/1), g(x) - nons
TOpUs, TIpH 3TOM B mopone BenuumHa X<I. Kpome TOro, Ha HCCIIEIOBAaHHOM Yy4YacTKE €CTb
3aKOHOMEPHOCTD, YTO €CiM 10 ypaHa He meHee 0.6, To nons Topus He meHee (.58. Bo ckoibko
pa3 U3MEHUTCS JOJsI TOpUs MpH x=1, €Clii BEJIMYMHY IapamMeTpa ¢ YMEHBIIHTH B 2 pasa Io
CPaBHCHHIO C €€ MaKCHUMallbHO BO3MOXXHBIM 3HaueHueM? OTBeT OOOCHYHTE W YKaXHUTE C
TouHoCThIO J10 0.01.

Pemenne.  Paccmorpum  pemienne B o0meM  ciaywyae:  Jo0is TOpHUS

g(x) = c+bx—ax*:a,b,c>0 TIlo yCIOBHIO 3amaun W3 ycioBus & < x <1 cruenyer

g(X)>pf, uro o3mHauaer x; <6<1<x, . 3mech X,X,- KOPHH YpaBHCHUs
—/p2— — [p2_ —
g(x) =B < ax’ —bx+ B -c=0. ITockoneky x; = %,xz = W’ TO

b—b2—4a(B—c)<2ad, b+b*—4a(f—c)=2a. Orcroza ciemyer
Jb% —4a(B —¢) = max(b — 2aé8,2a — b). Ciryyait max(b — 2ad,2a —b) <0

IMPpUBOJAUT K HCPABCHCTBY 6 > 1, 4YTO HCEBO3MOXHO IIO YCJIOBHUIO 3aJdavu. HOCKOHBKy
bZ

4(B—c)’
b—2a6 >22a—b<=>a< L, U3 HEPaBEHCTBA \/bz —4a(f —c) = b — 2ad cnenyer

1+6
bS +c—B
62

B — ¢ > 0, To ycrnoBHe CyIIEeCTBOBAHUS KOPHEH X1, X, O3HA4YaeT a < MIPU YCIIOBUH

a< . Takum 06pa3zom, MakCUMaJIbHO B 3TOM Cllyyae 3Hau€HHE MapaMeTpa a paBHO

b%2  bS+c—p
1+6’4(p—-c)’ 62

mln( ). Ecniu BenuumHa a cooTBeTCTBYET HepaBeHCTBY b — 2ad < 2a —

b2 bS+c—p
4(B—-c)’ &2
b6+c -B
o)’
= b2 b6+c B
minig—, 140"
3HAUEHUH C = O.48,b = 0.54,6 = 0.6, = 0.58 MakcumanpbHOE 3HAYCHHE Mapamerpa a
b6 +c—p
52
Otser: 1.78.

b, T0 a E[ , minif—— )]].CJ'ICI[OB&TCJ‘IBHO, IIPU  BBINIOJIHEHUU  YCJIOBHS

146"’

bZ
< mln \4(,8 ) MaKCUMaJIbHO BO3MOXHOC 3HAYCHUC IIapaM€Tpa a PpaBHO

1+

). B mporuBHOM cny4ae STa BenWyMHA paBHa ——. . Jls 3aMaHHBIX

paBHO =0.622. ckomoe oTHOMIEHUE paBHO 1.78.



3aganue 6.
Bapuanr 3.

B KOHTHHEHTaJIbHOI KOpe BBISIBICHA 3aKOHOMEPHOCTh paclpeaeNeHus J0JIU TOPHsI IPU U3MEHEHUHU
nomu ypana B Buze g(x) = 0.52 + 0.48x — ax?,a > 0, 3mech X — nons ypana (r/1), g(x) - moms
TOpUsA, IpU STOM B mopoae BenuunHa X<l. Kpome TOro, Ha HCCIEIOBaHHOM YYacTKe €CTb
3aKOHOMEPHOCTb, YTO €CJIU A0Ja ypaHa He MeHee 0.6, To mons topusi He MeHee 0.58. Bo ckoiibko
pa3 U3MEHUTCS JA0JsI TOpUs MpH Xx=1, eclii BEJIMYMHY IapamMeTpa @ YMEHBIIUTh B 2 pasa Io
CPaBHCHHIO C €€ MaKCHUMallbHO BO3MOXHBIM 3HaueHueM? OTBeT OOOCHYHTE U YKaXHUTE C
TouHoCThIO J10 0.01.

Pemenne.  Paccmorpum  pemienne B o0meM  ciaywae:  Jois TOpUS

g(x)=c+bx—ax’;a,b,c>0 Ilo ycnoBuio 3amaum w3 ycmoBus 6 < x <1 cueayer

g(X)>pf, uro o3mHauaer x; <6<1<x, . 3mech X,X,- KOPHH YpaBHCHUsI
—/p2— — [p2_ —
g(x) =B < ax’ —bx+ B -c=0. ITockoneky x; = %,xz = W’ TO

b—b2—4a(B—c)<2as, b++b*—4a(f—c)=2a. Orcroza ciemyer
Jb% —4a(B —¢) = max(b — 2a8,2a — b). Ciryyait max(b — 2ad,2a —b) <0
IPMBOJAMT K HEPABEHCTBY & > 1, 4TO HEBO3MOXKHO IO YCIOBHMIO 3amaud. IIOCKOJBKY

. b?
B — ¢ > 0, To ycrnoBHe CyIIEeCTBOBaHUS KOPHEH X1, X, O3HAYaeT a < 7oy IPH ycnosuu
b
b—2a6 >2a—b<=>a< T W3 HEPaBEHCTBA \/bz —4a(f —c) = b — 2ad cnenyer
< bs+c—p
a < —— Takum 0o0pa3oM, MaKCUMaJbHO B 3TOM Cllyyae 3HAue€HHE IapameTpa a paBHO
b2  bS+c—p
mm(1+ 5 A C) 5—) Ecnu BenmuunHa a COOTBETCTBYET HEpaBeHCTBY b — 2ad < 2a —
b2 _
b +c—p
b, o ac€ T int (4 7L T)] .CnenoBaTenbHO, TpU  BBIOJHEHUU YCIIOBUS
b? b6+c -
< min \4 TESL ) MakCHMaJbHO BO3MOJKHOE 3HAuU€HHE TapameTrpa «a pPaBHO
b6 +c—p b
minif—— —) B npotuBHOM ciy4yae 3Ta BenuunMHa paBHa —. . JlIs 3amaHHBIX

4(ﬂ o)’ 146
3HayeHut ¢ = 0.52,b = 0.48,5 = 0.6, f = 0.58 makcumanbHOe 3HauYeHHE MapaMmeTpa a

paBHo £ 20.63. Fckomoe otHOmeHME pasHo 1.86.

52
Ortser: 1.86.



3aganue 6.
Bapmuanr 4.

B KOHTHHEHTAILHON KOpE BBISBICHA 3aKOHOMEPHOCTh PACIIPEICIICHUS O TOPHS IPH H3MCHEHUH
nomu ypaHa B Bune g(x) = 0.42 + 0.58x — ax?,a > 0, 31ech X — gons ypana (r/1), g(x) - mons
TOpUs, TIpH 3TOM B mopone BenuumHa X<I. Kpome TOro, Ha HCCIIEIOBAaHHOM Yy4YacTKE €CTb
3aKOHOMEPHOCTD, UTO eciu J10yis ypana He menee (.45, To nons Topus He Menee 0.58. Bo ckoiibko
pa3 U3MEHUTCS JOJsI TOpUs MpH x=1, €Clii BEJIMYMHY IapamMeTpa ¢ YMEHBIIHTH B 2 pasa Io
CPaBHCHHIO C €€ MaKCHUMallbHO BO3MOXXHBIM 3HaueHueM? OTBeT OOOCHYHTE W YKaXHUTE C
TouHoCThIO J10 0.01.

Pemenne.  Paccmorpum  pemienne B o0meM  ciaywyae:  Jo0is TOpHUS

g(x) = c+bx—ax*:a,b,c>0 TIlo yCIOBHIO 3amaun W3 ycioBus & < x <1 cruenyer

g(X)>pf, uro o3mHauaer x; <6<1<x, . 3mech X,X,- KOPHH YpaBHCHUs
—/p2— — [p2_ —
g(x) =B < ax’ —bx+ B -c=0. ITockoneky x; = %,xz = W’ TO

b—b2—4a(B—c)<2ad, b+b*—4a(f—c)=2a. Orcroza ciemyer
Jb% —4a(B —¢) = max(b — 2aé8,2a — b). Ciryyait max(b — 2ad,2a —b) <0

IMPpUBOJAUT K HCPABCHCTBY 6 > 1, 4YTO HCEBO3MOXHO IIO YCJIOBHUIO 3aJdavu. HOCKOHBKy
bZ

4(B—c)’
b—2a6 >22a—b<=>a< L, U3 HEPaBEHCTBA \/bz —4a(f —c) = b — 2ad cnenyer

1+6
bS +c—B
62

B — ¢ > 0, To ycrnoBHe CyIIEeCTBOBAHUS KOPHEH X1, X, O3HA4YaeT a < MIPU YCIIOBUH

a< . Takum 06pa3zom, MakCUMaJIbHO B 3TOM Cllyyae 3Hau€HHE MapaMeTpa a paBHO

b%2  bS+c—p
1+6’4(p—-c)’ 62

mln( ). Ecniu BenuumHa a cooTBeTCTBYET HepaBeHCTBY b — 2ad < 2a —

b%  bS+c—f
4(B—c)’ &2
b6+c -B
o)’
b2 b6+c B
minig—, 140"
3HAYEHUH C = 0 42,b = 0.58,6 = 0.45, = 0.58 makcumanbHOE 3HAYCHHWE TapaMeTpa a
b6 +c—
52
Otset: 1.50.

b, T0 a E[ , minif—— )]].CJ'ICI[OB&TCJ‘IBHO, IIPU  BBINIOJIHEHUU  YCJIOBHS

146"’

bZ
< mln \4(,8 ) MaKCUMaJIbHO BO3MOXHOC 3HAYCHUC IIapaM€Tpa a PpaBHO

1+

). B mporuBHOM cny4ae STa BenWyMHA paBHa ——. . Jls 3aMaHHBIX

paBHO £ 20.4988. Vckomoe otHOmEHME pasHo 1.4975.



3aganue 6.
Bapuanr 5.

B KOHTHHEHTaJIBHON KOpE BBISIBIEHA 3aKOHOMEPHOCTD PACHPEACICHU IOJIH TOPHS IPU U3MEHEHUN
nomu ypana B Buge g(x) = 0.21 + 0.8x — ax?,a > 0, 31ech X — gons ypana (r/1), g(x) - mons
TOpHS, TPH 3TOM B mopoje BenmuunHa X<I. Kpome TOro, Ha wucciegoBaHHOM Y4YacTKE €CTb
3aKOHOMEPHOCTb, UTO €CiH 101 ypaHa He meHee 0.4, To 1ot Topus He meHee 0.4. Bo ckoiibko pa3
U3MEHUTCS JI0JIsl TOPUS NP X=1, €ClIM BeIMYMHY NapaMeTpa @ YMEHBIIUTH B 2 pa3a Mo CPaBHEHUIO
C €€ MaKCHUMaJIbHO BO3MOXKHBIM 3HaueHHeM? OTBeT 000CHYHTE U yKakuTe ¢ TOYHOCTHIO 110 0.01.

Pemenne.  PaccmMorpum  pemienue B o0meMm  ciyyae: OIS TOpHUs

g(x)=c+bx—ax’;a,b,c>0 Ilo ycnoBuio 3amaum w3 ycmoBus 6 < x <1 crueayer

g(X)>pf, uro o3mHauaer x; <6<1<x, . 3mech X,X,- KOPHH YpaBHCHUsI
—/p2— — [p2_ —
g(x) =B < ax’ —bx+ B -c=0. ITockoneky x; = %,xz = W’ TO

b—b2—4a(B—c)<2ad, b+b*—4a(f—c)=2a. Orcroza ciemyer
Jb% —4a(B —¢) = max(b — 2a8,2a — b). Ciryyait max(b — 2ad,2a —b) <0

IIPpUBOJAUT K HCPABCHCTBY 6 > 1, 4YTO HCBO3MOXHO IIO YCJIOBHUIO 3aJavu. HOCKOHBKy
bZ

4(B—c)’
b—2a6 >22a—b<=>a< L, U3 HEPaBEHCTBA \/bz —4a(f —c) = b — 2ad cnenyer

1+6
bS +c—B
62

B — ¢ > 0, To ycrnoBHe CyIIEeCTBOBaHUS KOPHEH X1, X, O3HA4YaeT a < MIPU YCIIOBUH

a< . Takum o6pa30M, MAaKCHMMAaJIbHO B 3TOM CJIy4a€ 3HA4YCHHUC ITapaMeTpa a paBHO

b2  bS+c—p
1+6’4(p—-c)’ 62

mln( ). Ecniu BenuumHa a cooTBEeTCTBYET HepaBeHCTBY b — 2ad < 2a —

b2 bS+c—p
4(B—c)’ &2
b6+c -B
o)’

bS+c—p b
m ﬁ 5 —) B mpoTuBHOM ciydae 3Ta BeIMYMHA paBHA T Jlis 3aaHHBIX

3Hayenuit ¢ = 0.21,b = 0.8,5 = 0.4, f = 0.4 makcumanbHOE 3HaYEHHUE MapaMeTpa & PaBHO
bS+c—p
52

b, 10 a E[ , minif—— )]].CJ'ICI[OB&TCJ‘IBHO, OpU BBINOJHEHUM YCJIOBHUS

146"’

b
< mini \4 e ) MakCHMaJbHO BO3MOJKHOE 3HAu€HHE Tapamerpa «a pPaBHO

1+

minii——

=0.8125. Nckomoe oTHoueHHne paBHo 3.057.
Ortger: 3.06



3aganue 6.
Bapuanr 6.

B KOHTHHEHTAILHON KOpE BBISBICHA 3aKOHOMEPHOCTh PACIIPEICIICHUS O TOPHS IPH H3MCHEHUH
nomu ypana B Buge g(x) = 0.22 + 0.8x — ax?,a > 0, 31ech X — gons ypana (r/1), g(x) - mons
TOpUs, TIpH 3TOM B mopone BenuumHa X<I. Kpome TOro, Ha HCCIIEIOBAaHHOM Yy4YacTKE €CTb
3aKOHOMEPHOCTD, UYTO eciu 1oyl ypana He menee (.42, To nosis Topus He Menee 0.45. Bo ckoiibko
pa3 U3MEHUTCS JOJsI TOpUs MpH x=1, €Clii BEJIMYMHY IapamMeTpa @ YMEHBIIHTH B 2 pasa Io
CPaBHCHHIO C €€ MaKCHUMallbHO BO3MOXXHBIM 3HaueHueM? OTBeT OOOCHYHTE W YKaXHUTE C
TouHoCThIO J10 0.01.

Pemenne.  Paccmorpum  pemienne B o0meM  ciaywyae:  Jo0is TOpHUS

g(x)=c+bx—ax*a,b,c>0 Ilo ycmomio 3amauu u3 ycmoBus O <x <1 cuexyer

g(X)>pf, uro o3mHauaer x; <6<1<x, . 3mech X,X,- KOPHH YpaBHCHUs
—/p2— — [p2_ —
g(x) =B < ax’ —bx+ B -c=0. ITockoneky x; = %,xz = W’ TO

b—b2—4a(B—c)<2ad, b+b*—4a(f—c)=2a. Orcroza ciemyer
Jb% —4a(B —¢) = max(b — 2aé8,2a — b). Ciryyait max(b — 2ad,2a —b) <0
IPMBOJAMT K HEPABEHCTBY & > 1, 4TO HEBO3MOXKHO IO YCIOBHMIO 3amaud. IIOCKOJIBKY

. b?
B — ¢ > 0, To ycrnoBHe CyIIEeCTBOBAHUS KOPHEH X1, X, O3HA4YaeT a < 7oy IPY ycnosuu
b
b—2a8 >2a—b <=>a < -, u3 HepaBeHCTBA Vb2 —4a(f —c) = b —2ad cuenyer
< bo+c—p
a < —— Takum 0o0pa3oM, MakCUMaJbHO B 3TOM Cllyyae 3HAue€HHE Iapamerpa a paBHO
b%2  bS+c—p
mm(1+ 5 A ) 5—) Ecnu BenmuunHa a COOTBETCTBYET HEpaBeHCTBY b — 2ad < 2a —
b2 _
bs+c—f
b, 10 ac€ T , mini (4 G0 5—2)] .CnenoBaTenbHO, TpU  BBIIOJHEHUH YCIIOBUS
b b6+c —B
< min \4 TESL ) MakCHMaJbHO BO3MOJKHOE 3HAuU€HHE TapameTrpa « pPaBHO
o b? b6+c B
mln'\4 G0’ ). B mpoTtuBHOM ciy4yae 5Ta BeNWYMHA paBHA —— T . Jla 3amaHHBIX
3HaYEHUH C = 0.22, b=0.8,6 =042, = 0.45 makcumMaJlbHOE 3HAYCHHUE IapameTpa a
bs

;—Z_ﬂ:O.GOOQ. Hckomoe oTHomenue pasHo 1.7169.

Ortser: 1.72.

paBHO



3aganue 6.
Bapmuanr 7.

B KOHTHHEHTAILHON KOpE BBISBICHA 3aKOHOMEPHOCTh PACIIPEICIICHUS O TOPHS IPH H3MCHEHUH
nomu ypana B Buge g(x) = 0.4+ 0.6x — ax?,a > 0, 3mecs X — fgoas ypana (r/1), g(x) - mons
TOpUs, TIpH 3TOM B mopone BenuumHa X<I. Kpome TOro, Ha HCCIIEIOBAaHHOM Yy4YacTKE €CTb
3aKOHOMEPHOCTD, YTO eciu 10 ypaHa He meHee 0.44, To nonst Topust He MeHee 0.6. Bo ckoiibko
pa3 U3MEHUTCS J10JIsI TOpUs IpU X=1, €clii BEJIMYMHY IapaMeTpa @ YMEHBIIUTH B 2 pasa IIo
CpPaBHEHHIO C €€ MAaKCHMaJbHO BO3MOXHBIM 3HaueHHeM? OTBET OOOCHYHTE U YKaXKHUTE C
TouHoCThIO J10 0.01.

Pemenne.  Paccmorpum  pemienne B o0meM  ciaywyae:  Jo0is TOpHUS

g(x) = c+bx—ax*:a,b,c>0 TIlo yCIOBHIO 3amaun W3 ycioBus & < x <1 cruenyer

g(X)>pf, uro o3mHauaer x; <6<1<x, . 3mech X,X,- KOPHH YpaBHCHUs
—/p2— — [p2_ —
g(x) =B < ax’ —bx+ B -c=0. ITockoneky x; = %,xz = W’ TO

b—b2—4a(B—c)<2ad, b+b*—4a(f—c)=2a. Orcroza ciemyer
Jb% —4a(B —¢) = max(b — 2aé8,2a — b). Ciryyait max(b — 2ad,2a —b) <0

IMPpUBOJAUT K HCPABCHCTBY 6 > 1, 4YTO HCEBO3MOXHO IIO YCJIOBHUIO 3aJdavu. HOCKOHBKy
bZ

4(B—c)’
b—2a6 >22a—b<=>a< L, U3 HEPaBEHCTBA \/bz —4a(f —c) = b — 2ad cnenyer

1+6
bS +c—B
62

B — ¢ > 0, To ycrnoBHe CyIIEeCTBOBAHUS KOPHEH X1, X, O3HA4YaeT a < MIPU YCIIOBUH

a< . Takum 06pa3zom, MakCUMaJIbHO B 3TOM Cllyyae 3Hau€HHE MapaMeTpa a paBHO

b%2  bS+c—p
1+6’4(p—-c)’ 62

mln( ). Ecniu BenuumHa a cooTBeTCTBYET HepaBeHCTBY b — 2ad < 2a —

b%2  bS+c-p
4(B—c)’ &2
b6+c -B
o)’
b2 b6+c B
minig—, 140"
3HAYEHHUH C = 0.4, b =0.6,6 = 0.44, f = 0.6 MakcuMaIbHOE 3HAUCHUE TTApaMETPa & PaBHO
b8 +c—B
52

b, T0 a E[ , minif—— )]].CJ'ICI[OB&TCJ‘IBHO, OpU  BBINOJHEHUM YCJIOBHUS

146"’

bZ
< mln \4(,8 ) MaKCUMaJIbHO BO3MOXHOC 3HAYCHUC IIapaM€Tpa a PpaBHO

1+

). B mporuBHOM cny4ae STa BenWyMHA paBHa ——. . Jls 3aMaHHBIX

=0.331. Mckomoe oTHOmIEHUE paBHO 1.25.
Ortser: 1.25.



3aganue 6.
Bapuanr 8.

B KOHTHHEHTaJIBHON KOpE BBISIBIEHA 3aKOHOMEPHOCTD PACHPEACICHU IOJIH TOPHS IPU U3MEHEHUN
nomu ypana B Buge g(x) = 0.52 + 0.5x — ax?,a > 0, 31ech X — gons ypana (r/1), g(x) - mons
TOpHS, TPH 3TOM B mopoje BenmuunHa X<I. Kpome TOro, Ha wucciegoBaHHOM Y4YacTKE €CTb
3aKOHOMEPHOCTb, UTO €CJIH 101 ypaHa He MeHee 0.6, To 1ot Topust He meHee 0.6. Bo ckosibko pa3
U3MEHUTCS JI0JIsl TOPUS NP X=1, €ClIM BEIMYNHY NapaMeTpa @ YMEHBIIUTH B 2 pa3a Mo CPaBHEHUIO
C €€ MaKCHUMaJIbHO BO3MOXKHBIM 3HaueHHeM? OTBEeT 000CHYHTE U yKakuTe ¢ TOYHOCTHIO 110 0.01.

Pemenne.  PaccmMorpum  pemienue B o0meMm  ciyyae: OIS TOpHUs

g(x)=c+bx—ax’;a,b,c>0 Ilo ycnoBuio 3amaum w3 ycmoBus 6 < x <1 crueayer

g(X)>pf, uro o3mHauaer x; <6<1<x, . 3mech X,X,- KOPHH YpaBHCHUsI
—/p2— — [p2_ —
g(x) =B < ax’ —bx+ B -c=0. ITockoneky x; = %,xz = W’ TO

b—b2—4a(B—c)<2ad, b+b*—4a(f—c)=2a. Orcroza ciemyer
Jb% —4a(B —¢) = max(b — 2a8,2a — b). Ciryyait max(b — 2ad,2a —b) <0

IIPpUBOJAUT K HCPABCHCTBY 6 > 1, 4YTO HCBO3MOXHO IIO YCJIOBHUIO 3aJavu. HOCKOHBKy
bZ

4(B—c)’
b—2a6 >22a—b<=>a< L, U3 HEPaBEHCTBA \/bz —4a(f —c) = b — 2ad cnenyer

1+6
bS +c—B
62

B — ¢ > 0, To ycrnoBHe CyIIEeCTBOBaHUS KOPHEH X1, X, O3HA4YaeT a < MIPU YCIIOBUH

a< . Takum o6pa30M, MAaKCHMMAaJIbHO B 3TOM CJIy4a€ 3HA4YCHHUC ITapaMeTpa a paBHO

b2  bS+c—p
1+6’4(p—-c)’ 62

mln( ). Ecniu BenuumHa a cooTBEeTCTBYET HepaBeHCTBY b — 2ad < 2a —

b2 bS+c—p
4(B—c)’ &2
b6+c -B
o)’

bS+c—p b
m ﬁ 5 —) B mpoTuBHOM ciydae 3Ta BeIMYMHA paBHA T Jlis 3aaHHBIX

3HayeHuit ¢ = 0.52,b = 0.5,6 = 0.6, f = 0.6 makcuManbHOE 3HAUEHUE MMapaMeTpa & PaBHO
bS+c—p
52

b, 10 a E[ , minif—— )]].CJ'ICI[OB&TCJ‘IBHO, IIPU  BBINIOJIHEHUU  YCJIOBHS

146"’

b
< mini \4 e ) MakCHMaJbHO BO3MOJKHOE 3HAu€HHE Tapamerpa «a pPaBHO

1+

minii——

=0.611. Mckomoe oTHOIIEeHUE paBHO 1.7473.
Ortger: 1.75.



3aganue 7.
Bapuanr 1.

ToHKass OAHOpPOJHAs IUIMTa MPSAMOYTOJBbHOW  (HOPMBI
HAaXOJUTCSA B COCTOSIHUU IMOKOS Ha IUIOCKOW TOPU30HTAIIBHON
MOBEPXHOCTH, OMUPAsICh HAa 3Ty MOBEPXHOCTH pPeOpoM u L

KacasiCb CBOEW HMYKHEW CTOPOHOM yCTyIa B MOPOJE B BUIAE 7 e
cTyneHu BbIcOTOM h = 1,1 m (cM. PUCYHOK). YTOI MEXIy h

IUIMTON M TOPU3OHTaIbHOM NoBepxHOCThIO o0 = 30°, KakoBa

SRS
MakcHUMajbHas JUIMHA IUIUTHI L, mpu KOTOpod miuuTa emé

ocraércs B mokoe? Kod((duiueHT TpeHus IUIMTBI O TOPU3OHTAIBHYI MOBEpXHOCTH | = 0,5.
Tpenuem mThl 00 YCTYI MpeHeOpeyb.

OTBeT B MeTpax OKPYIJIUTE A0 COTHIX JoJiel (Hampumep, 2.83 M, 3.17 m).

OTBerT:
2uh 2:05-1,1
Lipax == : = =~ 2,72 M.
sina-cosa- (sina+ pcosa) 0,5-0,5vV3- (0,5 +0,5- 0,5\/§)
OtBeT: 2.72
PeweHue

Cwnbl, fencTylolWME HA NAUTY, NMOKasaHbl Ha pucyHKke.Cuna Ng
HanpaB/ieHa NepneHAMKYAAPHO MNOCKOCTU MAWTbI, TaK Kak Mo

YCNI0BUMIO TPEeHMEM NAnTbl 06 ycTyn cnegyeT npeHebpeyb.

Cnctemy  OTCYéTa, CBA3AHHYIO c 3emnén, CYUTAEM
nHepuunanbHon. B aton NCO nanta NnoKomTcA, ecam cymma BCex

MPUNONKEHHbIX K HEN CUA paBHa HYNO M CYMMa MX MOMEHTOB
TOMe paBHa Hynto. MOMEHTbI CU/1 CYUTAaEM OTHOCUTENBHO OCH,
npoxoaAallein nepneHANKYAAPHO NJAOCKOCTU PUCYHKa Yepes ToUKy O.OTHOCUTENIbHO 3TOW ocK

naeyo cuabl Ny paBHO HyAIO,
—

nneyo cunbl NypasHo h ctg a,
—

naeyo cuabl N,paBHohA,

- L ~ 4
nae4yo Cwunbl mgpaBHoh ctga—zcos O, TaK KaK UeHTp TAXeCTM OAHOPOAHOUN NPAMOYIro/ibHOU NAUTLI

HaxoauTcA B eé reomeTpmuyeCKkom UeHTpe.

Torpa yC/10BUA paBHOBECUA NIUTbI NPUBOAAT K CUCTEME ypaBHEHMVIZ

Nysina—Fp =0,
Ny cosa+N, —mg =0,

L
Nyh ctga — Fryh —mg (h ctga—zcosa> =0.

W3 nepsoro ypasHeHua nonyuaem: Ny = F,/sina. Moactasum ero Bo BTOPOe ypaBHEHME W YMHOXKWM

BTOPOE ypaBHEHWNE NOY/IEHHO Ha tg a. TpeTbe ypaBHeHME NOLeIMM NoYaeHHOo Ha h. Moayuum:



Ep+Nytga=mgtga,

L
Nyctga — Fp = mg (ctga—ﬁcosa>.

CNoXKMB 3TN YpaBHEHUS, MONYYUM, YTO

L cos o

N, = _ At
T tga+ctga’

L sina

Frp = (N, —mg)tga=mg-ﬁ-—tga+ctga-

5
MockonbKy Fp, — cuna TpeHus NOKOs, BbINONHAETCA HepasBeHCTBO: Fip, < uN,. B Hawem cnyd4ae oHo

BbIrNAANT TaK:

L sina

L cosa )
{7 tga+ctga '

< um, (1 -_——
mg 2h tga+ctga
YnpocTus, Noay4ymm:

L sina+p cosa

e < u.
2h  tga+ctga
OTcropa

tga+ctgo 2ph
sina+ucosa_ sina-cosa- (sina+ pcosa)

L max

Mcxopa ns reoMeTpunun 3aaayun, JOoNKHbl BbINONTHATLCA YC/IOBUA!

h 2h
“sina’




3aganue 7.
Bapuanr 2.

ToHkass ofHOpoIHAs TIUIMTA NPSAMOYTOJBHOU (HOpMBI
HAaXOOUTCA B  COCTOSSHUM TMOKOS HAa  IUIOCKOM
TOPU30HTAJIBHOW  MOBEPXHOCTH, ONHUPAsChb Ha 3Ty L
MOBEPXHOCTh pPeOpOM U  KacasCh CBOEH HIDKHEU

CTOPOHOU YCTyIa B IMOpPOJE B BUIC CTYICHH BBICOTOM
h=12m (cM. pucyHok). Yroi MeXAy IUIUTOH U

TOPU30HTAIBHOM noBepxHocThio o = 30°. KakoBa e ’
MaKcHUMasbHasl JJIMHA IUIMTHI L, Ipu KOTOpOM miuTa emeé

ocraérca B mnokoe? KoadduuueHT TpeHus NaMThl O TOPU3OHTAIBHYIO MHoBepxHocTh W = 0,5.
Tpenuem mThl 00 YCTYI MpeHeOpeyb.

OTBeT B MeTpax OKPYIJIUTE A0 COTHIX JoJiel (Hampumep, 2.83 M, 3.17 m).

OTBerT:
20k 2:051,2
Lmax = . = =~ 2,97 M.
sina-cosa- (sina+pcosa) 0,5-0,5vV3-(0,5+0,5-0,5V3)

Otser: 2.97



3aganue 7.
Bapuanr 3.

ToHkast oAHOpOJHAs IUIUTa MPSIMOYTOJIBHON (QOpMBI
HaXOJUTCS B  COCTOSSHUM  IIOKOS  Ha  IIJIOCKOU
TOPU30HTAJIBHOM  IIOBEPXHOCTH, ONUpasiCh Ha ATy L

MOBEPXHOCTh PeOPOM M Kacasicb CBOEH HMYKHEH CTOPOHOM T
yCTyla B MOPOJ€ B BHUAC CTYIEHU BbIcOTOM h = 1,3 m h

i i a
(cM. pucCyHOK). YTroil MeXIy IUIUTOM W rOpU30HTAIBHON - -

noBepxHocThi0 o0 = 30° KakoBa MakcumaibHas JUIMHA
Tkl L, mpu kortopoir mimra emé ocrtaéress B mokoe? KoapuiumeHT TpeHUs IUIUTHI O
TOPU30HTANIbHYIO TOBepXHOCTh | = 0,5. TpeHuemM mimTel 00 ycTyn npeHeopedb.

OTBeT B MeTpax OKPYIJIUTE A0 COTHIX JoJiel (Hampumep, 2.83 M, 3.17 m).

OTBerT:
2uh ~ 2-05-1,3
sina-cosa- (sina+ pcosa) 0,5-0,5vV3- (0,5 +0,5- 0,5\/§)

~ 3,22 M.

Lmax =

Otser: 3.22



3aganue 7.
Bapuanr 4.

ToHkass oOJHOpOAHAs TIUIMTAa MPSIMOYTOJBHONH  (opMbI
HaXOJUTCS B COCTOSIHUM  IIOKOS ~ HA  IIJIOCKOU
TOPU30HTAIIBHOM  TOBEPXHOCTH, ONUpasChb Ha 3Ty L

MOBEPXHOCTh PEOPOM U KacasCch CBOCH HIDKHEH CTOPOHOU T
yCTyIIa B MOPOJIe B BUJIE CTYIEHH BbIcOTOM h = 1,5 m (cMm. h

i i a
PUCYHOK). YTON MeXAy IUIMTOW UM TOPU30HTAIBHOM : —

noBepxHocThio o0 = 30° KakoBa MakcumanbpHas JUIMHA
Tkl L, mpu kortopoir mimra emé ocrtaéress B mokoe? KoapuiumeHT TpeHUs IUIUTHI O
TOPU30HTANIbHYIO TOBepXHOCTh | = 0,5. TpeHuemM mimTel 00 ycTyn npeHeopedb.

OTBeT B MeTpax OKPYIJIUTE A0 COTHIX JoJiel (Hampumep, 2.83 M, 3.17 m).

OrBerT:
2uh 2:05-14

sina-cosa- (sina+ pcosa) 0,5-0,5V3" (0,5 +0,5- 0,5\/§)

~ 3,71 m.

Lmax =

Otser: 3.71



3aganue 7.
Bapmuanr S.

ToHkast oAHOpOJHAs IUIUTa MPSIMOYTOJIBHON (OpMBI
HaXOJAUTCS B  COCTOSHMM  IIOKOSI ~HAa  IIJIOCKOU
TOPU30HTAIBHOM  IOBEPXHOCTH, ONMPAsiCh HA 3Ty L

MOBEPXHOCTh PEOPOM U KacasiCh CBOCH HUKHEH CTOPOHOU 7
yCTyIIa B MOPOJIC B BUJI€ CTYNEHH BbICOTOH h = 1,6 m (cMm. h

N ‘\;\‘\.‘\.\‘\.‘\.‘h\.\

PUCYHOK). YTroJl MEXAy IUIMTOM W TOPU30HTAIBHOU

i s
noBepxHocThi0 o0 = 30° KakoBa MakcumalipHas JUIMHA

Tkl L, mpu kortopoir mimra emé ocrtaéress B mokoe? KoapuiumeHT TpeHUs IUIUTHI O
TOPU30HTANIbHYIO TOBEpXHOCTD | = 0,6. TpeHneM mimTel 00 yCTyn npeHeopedb.

OTBeT B MeTpax OKPYIJIUTE A0 COTHIX JoJiel (Hampumep, 2.83 M, 3.17 m).

OTBerT:
2uh 2:0,6:-1,6
Lmax = - = =~ 4,35 M.
sina-cosa- (sina+ pcosa) 0,5-0,5vV3- (0,5 +0,6- 0,5\/§)

OTtBet:4.35



3aganue 7.
Bapuanr 6.

ToHkast oAHOpOAHAS IUIMTAa NPSAMOYTOJIbHOU (HOPMBI
HaXOJUTCS B  COCTOSHUM  IIOKOSI HA  IUIOCKOH
FOPU30HTAIBHOM  NOBEPXHOCTH, ONMPAsiCh Ha 3Ty L

MOBEPXHOCTh PEOPOM U KacasiCh CBOSH HIKHEH CTOPOHOM =
yCTyIIa B TIOPOJI€ B BUJIE CTYIEHH BBICOTON h = 1,2 m (cMm. h

7 7 a
PUCYHOK). YTol MEXIy IUIMTOM M TOPU3OHTAIbHOU . -

noBepxHocThio o = 30° KakoBa MakcumanbHas AJIMHA
Tkl L, mpu kortopoir mimra emé ocrtaéress B mokoe? KoapuiumeHT TpeHUs IUIUTHI O
TOPU30HTANIbHYIO TOBEpXHOCTD | = 0,6. TpeHneM mimTel 00 yCTyn npeHeopedb.

OTBeT B MeTpax OKPYIJIUTE A0 COTHIX JoJiel (Hampumep, 2.83 M, 3.17 m).

OrBerT:
2uh 2:0,6-1,2

sina-cosa- (sina+ pcosa) 0,5-0,5V3" (0,5 +0,6- 0,5\/§)

~ 3,26 M.

Lmax =

OTser: 3.26



3aganue 7.
Bapuanr 7.

ToHkast oIHOpOAHASs IUIMTA MPSAMOYTOJbHONH (POpPMBI
HAaxXOJUTCA B  COCTOSSHUM TOKOSI HA  IUIOCKOM
TOPU3OHTAJILHOM  TMOBEPXHOCTH, ONUPasiCh Ha 3Ty
MOBEPXHOCTh peOpOM © KacasCh CBOCH HWKHEU
CTOPOHOI yCTyIa B IMOPOJ€ B BUJIE CTYNEHU BBICOTOM
h=13m (cM. pucyHok). Yroim Mexay IUIMTOH U
ropu3oHTaibHOM  moBepxHOCcThi0 o = 30°  Kakosa

0

o

MaKCUMaJbHasl JUIMHA TUIMTHI L, ipu KoTopoii mmra emé ocraéres B nmokoe? Koadduuument tpenuns

IUTATHI O TOPU30HTANIBHYIO TOBepXHOCTh | = 0,6. TpeHueM mimThl 00 yCTyn npeHeOpeyb.

OTBeT B MeTpax OKPYIJIUTE A0 COTHIX JoJiel (Hampumep, 2.83 M, 3.17 m).

OrBerT:
2uh

2:-06-1,3

Lmax =

OtBerT: 3.53

sina - cosa- (sina + pcosa) B 0,5-0,5V3" (0,5 +0,6- 0,5\/§)

~ 3,53 M.



3aganue 7.
Bapuanr 8.

ToHkast ogHOpOIHAs IUIMTA NPSIMOYTOJBHON (QOpMBI
HAaXOJUTCA B COCTOSHMM TIOKOS Ha  IUIOCKOHU
FOPU3OHTAILHON TOBEPXHOCTH, OINHUPAsCh Ha 3Ty
MOBEPXHOCTh peOdpOM M Kacasich CBOCH HWKHEH
CTOPOHOH ycTyna B MOPOJE B BUJE CTYNEHU BBICOTOU
1,5m (cm. pucyHok). VYrom Mexay IUIMTOH W
rOpU30HTAIbHOM  moBepxHOcThi0O o = 30°  KakoBa
MakcHMaibHas JJWMHA IUMTHI L, MpH KOTOpOW IIUTa

A

eme

ocraércs B mokoe? KoadduuueHT TpeHus MIMTHI O TOPH3OHTAIBHYIO MoBEepXHOCTH L = 0,6.

Tpenuem mmTel 00 yCTYI peHeOpeyb.

OTBeT B MeTpax OKPYIJIUTE A0 COTHIX JoJiel (Hampumep, 2.83 M, 3.17 m).

OrBerT:
2ph

2-06-15

Lmax -

OtBerT: 4,08

sina-cosa- (sina+pcosa) 05-0,5V3 - (0,5+0,6-0,5V3)

~ 4,08 M.



3aganue 8.
Bapuanr 1.

K crenke BepTHKaIbHOW CKBaXKUHBI LUIUHAPUYECKON (DOPMBI BEPTUKAIBHO KPEMUTCS 30HA IS
WCCJICIOBAHMS TUIOTHOCTH (uIrouaa. 30HJ TPEACTaBIsIeT COO0OW TpsMOM IMIMHADP, BEpXHEE
OCHOBaHHE KOTOPOTO HAXOAWTCS HAa YPOBHE MOBEPXHOCTH 3emiu. Ha mepecedeHWH BEpXHETO
OCHOBaHUS 30HJa M €r0 IMIJIMHAPUICCKON MOBEPXHOCTH HAXOJUTCS MaJO€ OTBEPCTHE IS 3a0opa
dronna. Takum 006pa3om, Ha MIIOCKOCTH MOBEPXHOCTU 3EMIIM MMEIOTCS IBE OKPYKHOCTHU: MaJias C
1eHTpoM B Touke O1 u Gomnbias ¢ HeHTpoM B Touke O, KOTOpbIe KacaroTcs APYT Apyra BHYTPEHHUM
obpazom B Touke K. Touka A (oTBepctre B mpuOOpE) JEKUT HA MalIol OKpYyKHOCTU. [Ipu kakom
3HaueHuM kocunyca yrna KOjA paccrosiHue oT Toukd A A0 Oirpkaiiineil oT Hee TOYKU Ha CTEHKE
CKB&KMHBI paBHO 1/5 paamyca CKBa)KUHBI, €CIM OTHOILIEHUE PaJWyCOB 30H]a U CKBaKHUHBI PaBHO
2:3? OtBeT pante ¢ TouHOoCTRLIO 10 0.01.

Pemenue. [1ycTh panunycel 00IBIION U MaJION OKPY>KHOCTEH paBHbI R U I, Touku A u A; -
LEHTPbI OOJIBIIION U MaJION OKPYKHOCTEW COOTBETCTBEHHO, K — TOUKa MX BHYTPEHHET0 KacaHusl.
brvxkaiimas k Touke A Touka B monydaercs kak nepeceuenue npsamoit OA u 607b1110i
okpyxHocTH. [IycTh ickomas BenuunHa yria K0 A paBHa X, OTHOIIEHHE PaUyCOB 0003HAUUM

AB
yepes t, OTHOIIEHKE — -~ uepes K. VI3 TeopeMbl KOCHHYCOB y1s TpeyroibHuka 001 A mojydaem
k(2—k)
BBIpaXXEHHE JJIsl HCKOMOT'O KOCHHYca yria X: cosx = —1 + YT [Ipu 3a1aHHBIX 3HAYEHUSX

k=1/5, t=2/3 nonyuaem

Ortser: -0.19



3aganue 8.
Bapuanr 2.

K crenke BepTHKaIbHOW CKBaXKUHBI LUIUHAPUYECKON (DOPMBI BEPTUKAIBHO KPEMUTCS 30HA IS
WCCJICIOBAHMS TUIOTHOCTH (uIrouaa. 30HJ TPEACTaBIsIeT COO0OW TpsMOM IMIMHADP, BEpXHEE
OCHOBaHHE KOTOPOTO HAXOAWTCS HAa YPOBHE MOBEPXHOCTH 3emiu. Ha mepecedeHWH BEpXHETO
OCHOBaHUS 30HJa M €r0 IMIJIMHAPUICCKON MOBEPXHOCTH HAXOJUTCS MaJO€ OTBEPCTHE IS 3a0opa
dronna. Takum 006pa3om, Ha MIIOCKOCTH MOBEPXHOCTU 3EMIIM MMEIOTCS IBE OKPYKHOCTHU: MaJias C
1eHTpoM B Touke O1 u Gomnbias ¢ HeHTpoM B Touke O, KOTOpbIe KacaroTcs APYT Apyra BHYTPEHHUM
obpazom B Touke K. Touka A (oTBepctre B mpuOOpE) JEKUT HA MalIol OKpYyKHOCTU. [Ipu kakom
3HaueHuM kocunyca yrna KOjA paccrosiHue oT Toukd A A0 Oirpkaiiineil oT Hee TOYKU Ha CTEHKE
CKB&)KMHBI paBHO 1/6 paanyca CKBa)KUHBI, €CIM OTHOILEHUE PaJWyCOB 30H]Aa U CKBa)KUHBI PaBHO
1:3? OtBet nmatite ¢ Tou”HocThiO 10 0.01.

Pemenue. [Tycts pannycsl 60IbIION 1 Maloi OKpYKHOCTEH paBHBI R u I, Touku A u A; -
HEHTPbI OOJIBIION U MaJION OKPY>KHOCTEH COOTBETCTBEHHO, K — TOUKa MX BHYTPEHHET0 KacaHusl.
bnwxkaiimas k Touke A Touka B monydaercs kak nepeceuenue npsiMmoit OA u 60Jb110#
okpyxHocTH. [IycTh nickomas BenuunHa yria K0 A paBHa X, OTHOIIEHHE PaUyCOB 0003HAUUM

AB

yepes 1, OTHOIICHHE —- - Yepe3 K. 13 Teopembl KocuHYCOB [uis TpeyroybHuka 001 A nonydaem
k(2—k

BBIPAKEHHE JIJI1 HCKOMOI'O KOCHHYCA yria X: cosx = —1 + ﬁ [Ipu 3a1aHHBIX 3HAYEHUX

k=1/6, t=1/3 monryuaem

Ortser: -0.32



3aganue 8.
Bapuanr 3.

K crenke BepTHKaIbHOW CKBaXKUHBI LUIUHAPUYECKON (DOPMBI BEPTUKAIBHO KPEMUTCS 30HA IS
WCCJICIOBAHMS TUIOTHOCTH (Quirouaa. 30HJ TPEACTABISET COOOW MpsSMON MHIWHAD, BEpXHEe
OCHOBaHHE KOTOPOTO HAXOAWTCS HAa YPOBHE MOBEPXHOCTH 3emiu. Ha mepecedeHWH BEpXHETO
OCHOBaHUS 30HJa M €r0 MIJIMHAPUICCKONW MOBEPXHOCTH HAXOJIUTCS MaJIoe OTBEPCTHE IS 3a0opa
dronna. Takum 006pa3om, Ha MIIOCKOCTH MOBEPXHOCTU 3EMIIM MMEIOTCS IBE OKPYKHOCTHU: MaJias C
1eHTpoM B Touke O1 u Gomnbias ¢ HeHTpoM B Touke O, KOTOpbIe KacaroTcs APYT Apyra BHYTPEHHUM
obpazom B Touke K. Touka A (oTBepcTtre B mpuOOpE) JEKUT HA MaIol OKpyKHOCTU. [Ipu kakom
3HaueHuM kocunyca yrna KOjA paccrosiHue oT Toukd A A0 Oirpkaiiineil oT Hee TOYKU Ha CTEHKE
CKBaKUHBI paBHO 1/7 paamyca CKBa)KUHBI, €CIM OTHOILEHUE PaJWyCOB 30H]a U CKBaKUHBI PaBHO
6:7? OtBeT nmaiite ¢ TouHocThiO 10 0.01.

Pemenue. [Tycts pannycsl 60IbIION 1 Maloi OKpYKHOCTEH paBHBI R u I, Touku A u A; -
HEHTPbI OOJIBIION U MaJION OKPY>KHOCTEH COOTBETCTBEHHO, K — TOUKa MX BHYTPEHHET0 KacaHusl.
brvxkaiimas k Touke A Touka B monydaercs kak nepeceuenue npsimoit OA u 607b1110i
okpyxHocTH. [IycTh nickomas BenuunHa yria K0 A paBHa X, OTHOIIEHHE PaUyCOB 0003HAUUM

AB

yepes 1, OTHOIICHHE —- - Yepe3 K. 13 Teopembl KocuHYCOB [uis TpeyroybHuka 001 A nonydaem
k(2—k

BBIPAKEHHE JIJI1 HCKOMOI'O KOCHHYCA yria X: cosx = —1 + ﬁ [Ipu 3a1aHHBIX 3HAYEHUX

k=1/7, t=6/7 monyuaem

Otset: 0.08



3aganue 8.
Bapuanr 4.

K crenke BepTHKaIbHOW CKBaXKUHBI LUIUHAPUYECKON (DOPMBI BEPTUKAIBHO KPEMUTCS 30HA IS
WCCJICIOBAHMS TUIOTHOCTH (uIrouaa. 30HJ TPEACTaBIsIeT COO0OW TpsMOM IMIMHADP, BEpXHEE
OCHOBaHHE KOTOPOTO HAXOAWTCS HAa YPOBHE MOBEPXHOCTH 3emiu. Ha mepecedeHWH BEpXHETO
OCHOBaHUS 30HJa M €r0 IMIJIMHAPUICCKON MOBEPXHOCTH HAXOJUTCS MaJO€ OTBEPCTHE IS 3a0opa
dronna. Takum 006pa3om, Ha MIIOCKOCTH MOBEPXHOCTU 3EMIIM MMEIOTCS IBE OKPYKHOCTHU: MaJias C
1eHTpoM B Touke O1 u Gomnbias ¢ HeHTpoM B Touke O, KOTOpbIe KacaroTcs APYT Apyra BHYTPEHHUM
obpazom B Touke K. Touka A (oTBepcTtre B mpuOOpE) JEKUT HA MaIol OKpyKHOCTU. [Ipu kakom
3HaueHuM kocunyca yrna KOjA paccrosiHue oT Toukd A A0 Oirpkaiiineil oT Hee TOYKU Ha CTEHKE
CKBa)KMHBI paBHO 1/2 paanyca CKBaXUHBI, €CJIM OTHOIIECHHE PAaJWyCOB 30HJIa U CKBaKUHBI PaBHO
2:3? OtBeT paite ¢ ToyHOoCTRLIO 710 0.01.

Pemenue. [Tycts pannycsl 60IbIION 1 Maloi OKpYKHOCTEH paBHBI R u I, Touku A u A; -
HEHTPbI OOJIBIION U MaJION OKPY>KHOCTEH COOTBETCTBEHHO, K — TOUKa MX BHYTPEHHET0 KacaHusl.
brnvxkaiimas k Touke A Touka B monydaercs kak nepeceuenue npsamoit OA u 607b1110i
okpyxHocTH. [IycTh nickomas BenuunHa yria K0 A paBHa X, OTHOIIEHHE PaUyCOB 0003HAUUM

AB

yepes 1, OTHOIICHHE —- - Yepe3 K. 13 Teopembl KocuHYCOB [uis TpeyroybHuka 001 A nonydaem
k(2—k

BBIPAKEHHE JIJI1 HCKOMOI'O KOCHHYCA yria X: cosx = —1 + ﬁ [Ipu 3a1aHHBIX 3HAYEHUX

k=1/2, t=2/3 nonyuaem

Ortset: 0.69



3aganue 8.
Bapmuanr S.

K crenke BepTHKaIbHOW CKBaXKUHBI LUIUHAPUYECKON (DOPMBI BEPTUKAIBHO KPEMUTCS 30HA IS
WCCJICIOBAHMS TUIOTHOCTH Guirouaa. 30HJ TPEACTABISET COOOW MpsSMON MHIWHAP, BEpXHEE
OCHOBaHHE KOTOPOTO HAXOAWTCS HAa YPOBHE MOBEPXHOCTH 3emiu. Ha mepecedeHWH BEpXHETO
OCHOBaHUS 30HJa M €r0 MIJIMHAPUICCKONW MOBEPXHOCTH HAXOJIUTCS MaJIoe OTBEPCTHE IS 3a0opa
¢dnronna. Takum 006pa3oM, Ha TIOCKOCTH MOBEPXHOCTH 3€MJIM MMEIOTCS JIBE OKPYKHOCTHU: Majasi ¢
1eHTpoM B Touke O1 u Gomnbias ¢ HeHTpoM B Touke O, KOTOpbIe KacaroTcs APYT Apyra BHYTPEHHUM
obpazom B Touke K. Touka A (oTBepcTtre B mpuOOpE) JEKUT HA MaIol OKpyKHOCTU. [Ipu kakom
3HaueHuM kocunyca yrna KOjA paccrosiHue oT Toukd A A0 Oirpkaiiineil oT Hee TOYKU Ha CTEHKE
CKB&)KMHBI paBHO 1/2 paamyca CKBa)KUHBI, €CIM OTHOILIEHUE PaJNyCOB 30H]a U CKBaKUHBI PaBHO
2:3? OtBeT pante ¢ ToyHOCTEIO 110 0.01.

Pemenue. [Tycts pannycsl 60IbIION 1 Maloi OKpYKHOCTEH paBHBI R u I, Touku A u A; -
HEHTPbI OOJIBIION U MaJION OKPY>KHOCTEH COOTBETCTBEHHO, K — TOUKa MX BHYTPEHHET0 KacaHusl.
brvxkaiimas k Touke A Touka B monydaercs kak nepeceuenue npsamoit OA u 607b1110i
okpyxHocTH. [IycTh nickomas BenuunHa yria K0 A paBHa X, OTHOIIEHHE PaUyCOB 0003HAUUM

AB

yepes 1, OTHOIICHHE —- - Yepe3 K. 13 Teopembl KocuHYCOB [uis TpeyroybHuka 001 A nonydaem
k(2—k

BBIPAKEHHE JIJI1 HCKOMOI'O KOCHHYCA yria X: cosx = —1 + ﬁ [Ipu 3a1aHHBIX 3HAYEHUX

k=2/7, t=3/5 nonyuaem

Ortset: 0.02



3aganue 8.
Bapuanr 6.

K crenke BepTHKaIbHOW CKBaXKUHBI LUIUHAPUYECKON (DOPMBI BEPTUKAIBHO KPEMUTCS 30HA IS
WCCJICIOBAHMS TUIOTHOCTH Guirouaa. 30HJ TPEACTABISET COOOW MpsSMON MHIWHAP, BEpXHEE
OCHOBaHHE KOTOPOTO HAXOAWTCS HAa YPOBHE MOBEPXHOCTH 3emiu. Ha mepecedeHWH BEpXHETO
OCHOBaHUS 30HJa M €r0 MIJIMHAPUICCKONW MOBEPXHOCTH HAXOJIUTCS MaJIoe OTBEPCTHE IS 3a0opa
¢dnronna. Takum 006pa3oM, Ha TIOCKOCTH MOBEPXHOCTH 3€MJIM MMEIOTCS JIBE OKPYKHOCTHU: Majasi ¢
1eHTpoM B Touke O1 u Gomnbias ¢ HeHTpoM B Touke O, KOTOpbIe KacaroTcs APYT Apyra BHYTPEHHUM
obpazom B Touke K. Touka A (oTBepcTtre B mpuOOpE) JEKUT HA MaIol OKpyKHOCTU. [Ipu kakom
3HaueHuM kocunyca yrna KOjA paccrosiHue oT Toukd A A0 Oirpkaiiineil oT Hee TOYKU Ha CTEHKE
CKB&)KMHBI paBHO 2/3 paanyca CKBa)KUHBI, €CIM OTHOILIEHUE PaJWyCOB 30H]a U CKBaKHUHBI PaBHO
2:5? OtBeT pante ¢ ToyHOCTEIO 110 0.01.

Pemenue. [Tycts pannycsl 60IbIION 1 Maloi OKpYKHOCTEH paBHBI R u I, Touku A u A; -
HEHTPbI OOJIBIION U MaJION OKPY>KHOCTEH COOTBETCTBEHHO, K — TOUKa MX BHYTPEHHET0 KacaHusl.
brvxkaiimas k Touke A Touka B monydaercs kak nepeceuenue npsimoit OA u 607b1110i
okpyxHocTH. [IycTh nickomas BenuunHa yria K0 A paBHa X, OTHOIIEHHE PaUyCOB 0003HAUUM

AB

yepes 1, OTHOIICHHE —- - Yepe3 K. 13 Teopembl KocuHYCOB [uis TpeyroybHuka 001 A nonydaem
k(2—k

BBIPAKEHHE JIJI1 HCKOMOI'O KOCHHYCA yria X: cosx = —1 + ﬁ [Ipu 3a1aHHBIX 3HAYEHUAX

k=2/3, t=2/5 nonyuaem

Ortset: 0.85



3aganue 8.
Bapuanr 7.

K crenke BepTHKaIbHOW CKBaXKUHBI LUIUHAPUYECKON (DOPMBI BEPTUKAIBHO KPEMUTCS 30HA IS
WCCJICIOBAHMS TUIOTHOCTH (uIrouaa. 30HJ TPEACTaBIsIeT COO0OW TpsMOM IMIMHADP, BEpXHEE
OCHOBaHHE KOTOPOTO HAXOAWTCS HAa YPOBHE MOBEPXHOCTH 3emiu. Ha mepecedeHHH BEpXHETO
OCHOBaHUS 30HJa M €r0 MIJIMHAPUICCKONW MOBEPXHOCTH HAXOJIUTCS MaJIoe OTBEPCTHE IS 3a0opa
dronna. Takum 006pa3om, Ha MIIOCKOCTH MOBEPXHOCTU 3EMIIM MMEIOTCS IBE OKPYKHOCTHU: MaJias C
1eHTpoM B Touke O1 u Gomnbias ¢ HeHTpoM B Touke O, KOTOpbIe KacaroTcs APYT Apyra BHYTPEHHUM
obpazom B Touke K. Touka A (oTBepcTtre B mpuOOpE) JEKUT HA MaIol OKpyKHOCTU. [Ipu kakom
3HaueHuM kocunyca yrna KOjA paccrosiHue oT Toukd A A0 Oirpkaiiineil oT Hee TOYKU Ha CTEHKE
CKB&)KMHBI paBHO 2/7 paanyca CKBa)KUHBI, €CIM OTHOILIEHUE PAaJWyCOB 30HJIa U CKBaKUHBI PaBHO
4:5? OtBet paiite ¢ TouHoctbio 10 0.01.

Pemenue. [Tycts pannycsl 60IbIION U Maloi OKpYKHOCTEH paBHBI R u I, Touku A u A; -
HEHTPbI OOJIBIION U MaJION OKPY>KHOCTEH COOTBETCTBEHHO, K — TOUKa MX BHYTPEHHEr0 KacaHusl.
bnwxkaiimas k Touke A Touka B momyuaercs kak nepeceuenue npsamoit OA u 6omb1ioi
okpykHocTH. [TycTh nckomas Bennunna yriia K0 A paBHa X, OTHOIIEHUE PaJyCOB 0003HAUYUM

AB

depes t, oTHOIIeHHE —- - uepe3 K. Y3 Teopembl KOCHHYCOB uisi TpeyroiibHuka 001 A mnoiydaem
k(2—k)

BBIPAXKEHHE JIJI1 HCKOMOI'0 KOCHMHYCa yria X: cosx = —1 + 200 [Ipu 3a7aHHBIX 3HAYCHUAX

k=2/7, t=4/5 nonyuaem

Otsert: 0.53



3aganue 8.
Bapuanr 8.

K crenke BepTHKanbHOW CKBAXKMHBI LUIUHAPUYECKONH (POPMBI BEPTUKAIBHO KPEMHUTCS 30H[ IS
WCCJICIOBAHMS TUIOTHOCTH (uIrouaa. 30HJ TPEACTaBIsIeT COO0OW TpsMOM IMIMHADP, BEpXHEE
OCHOBaHHE KOTOPOTO HAXOAWTCS HAa YPOBHE MOBEPXHOCTH 3emiu. Ha mepecedeHWH BEpXHETO
OCHOBaHUS 30HJa M €r0 IMIJIMHAPUICCKON MMOBEPXHOCTH HAXOJUTCS Majoe OTBEpCcTHE A 3abopa
dronna. Takum 006pa3om, Ha MIIOCKOCTH MOBEPXHOCTU 3EMIIM MMEIOTCS IBE OKPYKHOCTHU: MaJias C
1eHTpoM B Touke O1 u Gomnbias ¢ HeHTpoM B Touke O, KOTOpbIe KacaroTcs APYT Apyra BHYTPEHHUM
obpazom B Touke K. Touka A (oTBepcTtre B mpuOOpE) JEKUT HA MaIol OKpyKHOCTU. [Ipu kakom
3HaueHuM kocunyca yrna KOjA paccrosiHue oT Toukd A A0 Oirpkaiiineil oT Hee TOYKU Ha CTEHKE
CKBaKMHBI paBHO 3/7 paanyca CKBa)KUHBI, €CIM OTHOILIEHUE PaJWyCOB 30H]a U CKBaKUHBI PaBHO
3:8? OtBert maiite ¢ Tou”HocThio 70 0.01.

Pemenue. [Tycts pannycsl 60IbIION 1 Maloi OKpYKHOCTEH paBHBI R u I, Touku A u A; -
HEHTPbI OOJIBIION U MaJION OKPY>KHOCTEH COOTBETCTBEHHO, K — TOUKa MX BHYTPEHHET0 KacaHusl.
brvxkaiimas k Touke A Touka B monydaercs kak nepeceuenue npsimoit OA u 607b1110i
okpyxHocTH. [IycTh nickomas BenuunHa yria K0 A paBHa X, OTHOIIEHHE PaUyCOB 0003HAUUM

AB
yepes t, OTHOIIEHKE — -~ uepes K. VI3 TeopeMbl KOCHHYCOB yis TpeyroiibHuka 001 A mojydaem

k(2-k
BBIP@XCHHE [UIsI HCKOMOT'O KOCHHYCa yria X: cosx = —1 + WG] [Ipu 3a1aHHBIX 3HAYEHUAX

2t(1-t)’
k=3/7, t=3/8 mosryuaem

Ortsert: 0.44



3aganue 9.
Bapuanr 1.

B BepxHIOI0 yacTh ra30BOM 3aiexu Ui 100bIYM Ta3a NpoOypuiu ckBaxuHy. HauanpHoe naBiieHue
rasa B 3ajexu p; = 15 MIla. Ha nepBoM 3Tane skcriyaTaluy MECTOPOXKIEHHUS U3 CKBaXXHHbI ObLI
OGHIT 06BEM rasa V; = 150 MiTH. M°, IIpH TOM JaBJICHHE B CKBKHHE YIIAT0 0 3HAUYCHUS Py =
6 MIla. Ha BTOpOM 3Tame 3KCIUTyaTallii MECTOPOXKACHUS ISl COXPAHEHUS MPOU3BOIUTEILHOCTH
JNOOBIYM Ta3a B 3aJIKb Yepe3 JONOJHUTENbHYIO CKBAXUHY HAa4a Il MOJaBaTh BOIY MO AaBICHHEM
p, = 6 MlIla, noanepxuBas MOCTOSHHOE 3HAYEHUE JIABJICHUS Ta3za B 3aJeKU NPU €ro Jo0blue.
CKOJIBKO JIET MOXXHO JOHOJHMUTENIBHO 3KCIUTyaTHPOBAaTh MECTOPOXIEHHE B HOBBIX YCIIOBHSIX,
106GbIBast exerofHo Vy = 5 mun. M° raza? Temnepatypy ra3a B 3ajJ€K1 CUMTATh IOCTOSSHHOU. OTBET
B roJlaX OKPYIJIUTE /10 LIEJIbIX.

(ITpumeuanne. KomudecTBo 100BIBAEMOro Ha MECTOPOXKIACHHWH Ta3a MPHHITO HU3MEPSTH
00BEMOM, KOTOPBIN OBl 3aHUMAJT ATOT Ta3 npu Temneparype t = 0 °C 1 HOpMaJIbHOM aTMOC(HEPHOM
nasieHun pg = 0,1 MIla).

OrBeT:

p, W 6-10° 150 - 10°

. h : : = 20 ser.
=1, Y, 15-106—6-106 5-106 et

Otsert: 20



3aganue 9.
Bapuanr 2.

B BepxHIOI0 YacTh ra30BOM 3a1eKu JUIsl JOOBIYM ra3a NpoOypuiid ckBaxkuHy. HauansHoe naBieHue
raza B 3anmexu p; = 13,5 MIla. Ha nepBom 3Tame 3KCITyaTalliii MECTOPOXKIEHUS U3 CKBAKUHBI
ObL1 100BIT 00BEM raza V; = 150 muH. M, IIPH 3TOM JIaBJICHHE B CKBKHUHE YHAJIO O 3HAUCHUS
p, = 6Mlla. Ha BropoM »3Tame H3KCIUTyaTallud  MECTOPOXKACHHUS  JUIsl  COXpPaHEHUS
MPOU3BOUTEIILHOCTH JTOOBIYH Ta3a B 3QJICKb Yepe3 JOMOTHUTEIBHYI0 CKBOXKUHY HAYAIH T10/IaBaTh
BOJY IO JaBlieHueM p, = 6 Mlla, nonaepxuBasi IOCTOSHHOE 3HAYCHHUE JABJICHUS Ta3a B 3aJIEKU
npu ero 1o0brue. CKOJIBKO JIET MOKHO JTOTIOJHUTENBHO 3KCIUTYaTUPOBATh MECTOPOXK/ICHUE B HOBBIX
YCIIOBHAX, A00BIBas exerogHo Vy = 5 muH. M> rasa? Temneparypy raza B 3aJIeKd CUYUTaTh
noCTOSIHHOM. OTBET B rofiaXx OKPYTIUTE 10 LEbIX.

(ITpumeuanne. KomudecTBo 100BIBAEMOro Ha MECTOPOXKIACHHWH Ta3a MPHHITO HU3MEPSTH
00BEMOM, KOTOPBIN OBl 3aHUMAJT ATOT Ta3 npu Temneparype t = 0 °C 1 HOpMaJIbHOM aTMOC(HEPHOM
nasieHun pg = 0,1 MIla).

OrBeT:

p, 6106 150 - 106
Coi—p Vo 135-106—6-10° 5-10°

= 24 roja.

Otsert: 24



3aganue 9.
Bapuanr 3.

B BepxHIOI0 YacTh ra30BOM 3a1eKu JUIsl JOOBIYM ra3a NpoOypuiid ckBaxkuHy. HauansHoe naBieHue
rasa B 3ayiexku p; = 18 MIla. Ha nmepBoM 3Tarie sKCIIyaTaui MECTOPOXKICHHS U3 CKBAXKHHBI ObLIT
NOGBIT 06BEM Ta3a V) = 150 MIH. M°, [IPH 5TOM AABJICHHE B CKBAXHHE YIIANIO IO 3HAYCHUS Py =
6 MIla. Ha BTOpOM 3Tame 3KCIUTyaTallii MECTOPOXKACHUS ISl COXPAHEHUS MPOU3BOIUTEILHOCTH
JNOOBIYM Ta3a B 3aJIEKb Yepe3 JOMOTHUTEIBbHYIO CKBOXHHY HavalH MOJaBaTh BOLY IO JaBICHUEM
p, = 6 Mlla, nonnepkuBasi MOCTOSIHHOE 3HAUYEHHE JABJICHUS Ta3a B 3aJ€XU IMPH ero J100bIue.
CKONBKO JIET MOXHO JOIOJIHUTENBHO JKCIUIyaTHPOBaTh MECTOPOXKJIEHHUE B HOBBIX YCIOBHSIX,
106GbIBast exerofHo Vy = 5 mun. M° raza? Temnepatypy ra3a B 3ajJ€K1 CUMTATh IOCTOSSHHOU. OTBET
B roJlaX OKPYIJIUTE /10 LIEJIbIX.

(ITpumeuanne. KomuvecTBo M00BIBAEMOrO0 HAa MECTOPOXKACHHHM Ta3a TPHUHITO H3MEPSThH
00BEMOM, KOTOPBIN OBl 3aHUMAJT ATOT Ta3 npu Temneparype t = 0 °C 1 HOpMaJIbHOM aTMOC(HEPHOM
nasieHun pg = 0,1 MIla).

OrBeT:

p, W 6-10° 150 - 10°

. W . : = 15 ser.
=1, Y, 18-106—6-106 5-106 et

OrBert: 15



3aganue 9.
Bapuanr 4.

B BepxHIOI0 YacTh ra30BOM 3a1eKu JUIsl JOOBIYM ra3a NpoOypuiid ckBaxkuHy. HauansHoe naBieHue
rasa B 3ayiexxu p; = 11 MIla. Ha nmepBoM 3Tarie sKCIIyaTaiui MECTOPOXKICHHS U3 CKBOXKHHBI OBLT
NOGBIT 06BEM Ta3a V) = 150 MIH. M°, [IPH 5TOM AABJICHHE B CKBAXHHE YIIANIO IO 3HAYCHUS Py =
6 MIla. Ha BTOpOM 3Tame 3KCIUTyaTallii MECTOPOXKACHUS ISl COXPAHEHUS MPOU3BOIUTEILHOCTH
JNOOBIYM Ta3a B 3aJIEKb Yepe3 JOMOTHUTEIBbHYIO CKBOXHHY HavalH MOJaBaTh BOLY IO JaBICHUEM
p, = 6 Mlla, nonnepkuBasi MOCTOSIHHOE 3HAUYEHHE JABJICHUS Ta3a B 3aJ€XU IMPH ero J100bIue.
CKONBKO JIET MOXHO JOIOJIHUTENBHO JKCIUIyaTHPOBaTh MECTOPOXKJIEHHUE B HOBBIX YCIOBHSIX,
106GbIBast exerofHo Vy = 5 mun. M° raza? Temnepatypy ra3a B 3ajJ€K1 CUMTATh IOCTOSSHHOU. OTBET
B roJlaX OKPYIJIUTE /10 LIEJIbIX.

(ITpumeuanne. KommdecTBo 10OBIBAEMOro Ha MECTOPOXKICHHM Ta3a MPHHITO H3MEPSATH
00BEMOM, KOTOPBIN OBl 3aHUMAJT ATOT Ta3 npu Temneparype t = 0 °C 1 HOpMaJIbHOM aTMOC(HEPHOM
nasieHun pg = 0,1 MIla).

OrBeT:

P Vi_, 6-10° 150 - 106
O T 106 —6-106  5-106

T —" = 36 JIeT.
p1—p2 Vo

OrBert: 36



3aganue 9.
Bapmuanr S.

B BepxHIOI0 YacTh ra30BOM 3a1eKu JUIsl JOOBIYM ra3a NpoOypuiid ckBaxkuHy. HauansHoe naBieHue
rasa B 3ayiexku p; = 13 MIla. Ha nmepBoM 3Tarie sKCIIyaTaiui MECTOPOXKIACHHS U3 CKBAXKHHBI ObLT
no0bIT 00béM raza V; = 160 muH. M, IIPY 3TOM JIABJICHHE B CKBA)XMHE YIAJIO J0 3HAYECHUS Py =
5 MITa. Ha BTOpoM 3Tame 3KCIUTyaTallud MECTOPOXKICHUS JUIS COXPaHEHUS MPOU3BOIUTEILHOCTH
JNOOBIYM Ta3a B 3aJIEKb Yepe3 JOMOTHUTEIBbHYIO CKBOXHHY HavalH MOJaBaTh BOLY IO JaBICHUEM
p> = 5 Mlla, nonnepkuBas MOCTOSHHOE 3HAUYCHHME JABJICHUS Tra3a B 3aJI€KH MPU €ro J00bIYe.
CKOJIBKO JIET MOHO JOIOJHUTENBHO 3KCIUIyaTUPOBATh MECTOPOKIEHUE B HOBBIX YCIIOBHUSX,
no0bIBast exxeroano Vy = 4 mun. m° rasa? Temnepatypy ra3a B 3ajJ€K1 CUMTATh IOCTOSSHHOU. OTBET
B roJlaX OKPYIJIUTE /10 LIEJIbIX.

(ITpumeuanme. KomudecTBo 100BIBAEMOro Ha MECTOPOXKICHHWM Ta3a MPHHITO H3MEPATH
00BEMOM, KOTOPBIN OBl 3aHUMAJT ATOT Ta3 npu Temneparype t = 0 °C 1 HOpMaJIbHOM aTMOC(HEPHOM
nasieHun pg = 0,1 MIla).

OrBeT:

p, W 5-10° 160 - 10°

. . — . . =2 3
RT—— 13-106=5-106 4.106 _ 2> ”€T

OrBert: 25



3aganue 9.
Bapuanr 6.

B BepxHIOI0 YacTh ra30BOM 3a1eKu JUIsl JOOBIYM ra3a NpoOypuiid ckBaxkuHy. HauansHoe naBieHue
rasa B 3ayiexxu p; = 11 MIla. Ha nmepBoM 3Tarie sKCIIyaTaiui MECTOPOXKICHHS U3 CKBOXKHHBI OBLT
NOGBIT 06BEM Ta3a V; = 180 MiH. M°, [IPH 9TOM JABJICHHE B CKBAXHHE YIIANIO IO 3HAYCHUS Py =
5 MITa. Ha BTOpoM 3Tame 3KCIUTyaTallud MECTOPOXKICHUS JUIS COXPaHEHUS MPOU3BOIUTEILHOCTH
JNOOBIYM Ta3a B 3aJIEKb Yepe3 JOMOTHUTEIBbHYIO CKBOXHHY HavalH MOJaBaTh BOLY IO JaBICHUEM
p> = 5 Mlla, nonnepkuBas MOCTOSHHOE 3HAUYCHHME JABJICHUS Tra3a B 3aJI€KH MPU €ro J00bIYe.
CKOJIBKO JIET MOXHO JOIOJIHUTEIBHO 3KCIUIyaTHPOBATh MECTOPOKJIEHHE B HOBBIX YCIOBHUSX,
106GbIBast exerofHo Vy = 5 mun. M° raza? Temnepatypy ra3a B 3ajJ€K1 CUMTATh IOCTOSSHHOU. OTBET
B roJlaX OKPYIJIUTE /10 LIEJIbIX.

(ITpumeuanne. KomudecTBo 100BIBAEMOro Ha MECTOPOXKIACHHWH Ta3a MPHHITO HU3MEPSTH
00BEMOM, KOTOPBIN OBl 3aHUMAJT ATOT Ta3 npu Temneparype t = 0 °C 1 HOpMaJIbHOM aTMOC(HEPHOM
nasieHun pg = 0,1 MIla).

OrBerT:

p, W 5-10° 180 - 10°

. h_ : : — 30 sier.
=1, Vo 11-106—5-106 5-106 er

OrBert: 30



3aganue 9.
Bapuanr 7.

B BepxHIOI0 YacTh ra30BOM 3a1eKu JUIsl JOOBIYM ra3a NpoOypuiid ckBaxkuHy. HauansHoe naBieHue
raza B 3anmexu p; = 13,5 MIla. Ha nepBom 3Tame 3KCITyaTalliii MECTOPOXKIEHUS U3 CKBAKUHBI
ObL1 100BIT 00BEM raza V; = 200 muH. M, IIPY 3TOM JABJIEHUE B CKBAaXMHE YNaAJO J0 3HAYECHUS
p, = 6Mlla. Ha BropoM »3Tame H3KCIUTyaTallud  MECTOPOXKACHHUS  JUIsl  COXpPaHEHUS
IPOM3BOIUTEILHOCTH JOOBIUM ra3a B 3aJIeKb Uepe3 JOMOIHUTENIbHYI0 CKBRKUHY HAYalld M0J1aBaTh
BOJy O] 1aBJIeHHEM p, = 6 Mlla, noanepkuBas NOCTOSHHOE 3HAYEHUE JIABJICHUs ra3a B 3aJICKU
npu ero 1o0brue. CKOJIBKO JIET MOKHO JTOTIOJHUTENBHO 3KCIUTYaTUPOBATh MECTOPOXK/ICHUE B HOBBIX
YCIIOBHAX, A00BIBas exerogHo Vy = 4 muH. M rasza? Temneparypy raza B 3aJIeKH CUYUTATh
OCTOSIHHOW. OTBET B ro/1ax OKPYIJIUTE JO LIEbIX.

(ITpumeuanme. KomudecTBo 100BIBAEMOro Ha MECTOPOXKICHHWM Ta3a MPHHITO H3MEPATH
00BEMOM, KOTOPBIN OBl 3aHUMAJT ATOT Ta3 npu Temneparype t = 0 °C 1 HOpMaJIbHOM aTMOC(HEPHOM
nasieHun pg = 0,1 MIla).

OrBeT:

p, W 6-10° 200 - 10°

P2 N . _ _ .4 |
R—— 135-106—6-106 4-106 0 ner

OrBert: 40



3aganue 9.
Bapuanr 8.

B BepxHIOI0 YacTh ra30BOM 3a1eKu JUIsl JOOBIYM ra3a NpoOypuiid ckBaxkuHy. HauansHoe naBieHue
raza B 3ajexu p; = 13,2 MIla. Ha niepBoM 3Tame 3kcIlyaTallud MECTOPOKICHHS M3 CKBAKUHBI
ObL1 10OBIT 00BEM raza V; = 210 muH. M, IIPH 3TOM JIaBJICHHE B CKBKHUHE YHAJIO O 3HAUCHUS
p, = 6Mlla. Ha BropoM »3Tame H3KCIUTyaTallud  MECTOPOXKACHHUS  JUIsl  COXpPaHEHUS
MPOU3BOUTEIILHOCTH JOOBIYH Ta3a B 3AJICKb Uepe3 JOMOHUTEIBHYIO CKBAXKUHY HAYAIH TI0/]aBaTh
BOJY IO JaBiieHueM p, = 6 Mlla, nonnepuBasi MOCTOSHHOE 3HAUYEHUE JABJICHUS Ta3a B 3aJI€KU
npu ero 1o0brue. CKOJIBKO JIET MOKHO JTOTIOJHUTENBHO 3KCIUTYaTUPOBATh MECTOPOXK/ICHUE B HOBBIX
YCIIOBHAX, A00BIBas exerogHo Vy = 5 muH. M> rasa? Temneparypy raza B 3aJIeKd CUYUTaTh
noCTOSIHHOM. OTBET B rofiaXx OKPYTIUTE 10 LEbIX.

(ITpumeuanme. KomudecTBo 100BIBAEMOro Ha MECTOPOXKICHHWM Ta3a MPHHITO H3MEPATH
00BEMOM, KOTOPBIN OBl 3aHUMAJT ATOT Ta3 npu Temneparype t = 0 °C 1 HOpMaJIbHOM aTMOC(HEPHOM
nasieHun pg = 0,1 MIla).

OrBeT:

p, W 6-10° 210-10°

o=, Vo 1321066106 5-106 _ >>/eT:

OrBert: 35



