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3apaua 1 (12 éars). Jloxakure, yto MHOTOUWIEH P(t)=1 —2t* ~10t—3 umeer Tpu
Pa3IMYHBIX JEHUCTBUTENBHBIX KOpHA. Hanaure MHOTOUNEH R(f) TPEThEU CTENEHU C

KOPHAMU u=x"y'z, v=x'z"y, w=)’z’x, TI€ X, y,z — Pa3Id4Hble KOPHM MHOIrOYJIEHA

P(t).

3apaua 2 (16 Gassos). VIMeeTcd onHa IOAKIIOYEHHAs K CETU DIEKTPUYECKas
pO3€TKa, Ba yIMHUTES Ha TPU PO3ETKU ,
KaXIbIM M OJHA HACTOJbHAs JlaMIa B (‘P N S i}
KoMIuiekre.  Heswaiika  ciydaiHBIM h ¥

o0pa3oM BOTKHYJI Bce Tpu BUIKH B 3 U3 7 po3eTok. C KakoW BEPOSITHOCTBIO 3aTOPUTCS
namma?

3aaaua 3 (16 dar106). buccekrpucsl AA,, BB, CC; BHEMHUX yTJOB TPEYTOJIbHUKA
ABC mnepecekaroT MpOJOKEHHs] MPOTUBOIMOJIOKHBIX CTOPOH TPEYrojbHHUKA B TOYKaX
A4, By, C; cootBerctBeHHo. Haiinure yron A;C;B; wu nnuny otpeska A;B, eciiu AC =
5,BC = 2, ayron ACB paBeH arccos g.

3aaaua 4 (16 basn0s). Halinure Bce 3HaUeHUS IapaMeTpa a, IPU KOTOPBIX CUCTEMA

y=|a—3|x+1|+x+3|+3|x+l

2 log ; ((x+]a+2x])* —6(x +1+|a+2x]) +16)+ 27 log (> +1) =0, HMEET EIMHCTBEHHOE

x+|a+2x|£3,

pemeHue (x;y), A€ X U Y — LEJIble Yucia. YKaXuTe 3TO PELICHUE MPU KaXKIOM U3
HAWJEHHBIX d.

3aaaua 5 (20 dasa0s). Halinure miomanb CEYEHUs MPABUIBHOU IIECTUYTOJIbHOU
nupamuabl SABCDEF m1nocKOCThIO, MNPOXOIAIIEH Yepe3 BEpIIMHY F  OCHOBaHUS
ABCDEF wu mnapaminensHoii meaumane CM OokoBoit rpanu SCD u amodeme SN
60KOBO# rpaHu SAF, ecii CTOpOHA OCHOBAHUS IHPAMUIbI paBHA 4+/7, a paccTosIHUE OT

BEPIIMHEI S JI0 CEKyIeil IIIOCKOCTH paBHO /7.
3aaaua 6 (20 bar106). Cm. 060pOT.

0 Ha 3ToM nucTe 3anpeLweHo genaTtb 3anmcu 1 NoMeTkn



3aaava 6 (20 éasi06). Bo BceM Mupe nomnyJisipHa Urpa B Xokkei. MHoroe B urpe
3aBUCUT OT Bparaps. Jling oTpadOTKM HaBBIKOB BpaTapedl M oOecrneueHus
TPEHUPOBOYHOI'O IPOLIECCa, KOTOPbI Obl HE 3aBHUCEN OT IPYIMX HIPOKOB, CO3AANIU
maioomeT. ABTOMAT MOKHO HAaCTPOUTH TaK, YTOOBI OH BHIOpACKIBAJ IIa0ObI C 33 TaHHOM
BPEMEHHOM 4aCTOTOU, CKOPOCTBHIO U IOl OIIPEAECIIEHHBIM YTIJIOM.

[TycTh TMHUS BOPOT HAXOAMTCS HA PACCTOSHHUM 25 M OT UEHTPaJIbHOW TOUYKU O
XOKKEHHOW IUIONIaIKu. ABTOMAT yCTaHOBJIEH Ha paccTossHuu d = 16 m oT Touku O 1o
HaIpaBJIEHUIO K BOpPOTaM, CKOpPOCThb BbIOpOoca Maiidbl paBHa ¥, =20 m/c. bpocku

IIPOU3BOAATCS B IUIOCKOCTH, NEPHECHAMKYJIIPHON MOBEPXHOCTH JIbJA W JIMHUHA BOPOT.
[Tpu aTOM 17151 06€ecrieyeHus: 6€30MaCHOCTH TPASKTOPHsI BBUICTAIOUINX IIal0 JOJKHA, C
OJTHOW CTOPOHBI, HAXOAUTHCS HE BBILIE MIPSMOU JIMHUAU, COSIUHAIOLIEN LIEHTp JIELOBOU
mtomaaku O ¢ TOUYKOU, HAXOAIIECHCS B TUIOCKOCTH T0JIeTa 11aii0, B MIIOCKOCTH BOPOT, U
Ha PacCTOSTHUM OJHOTO METpa OT IOBEPXHOCTH JIbJA, & C APYTrOM CTOPOHBI — JOJDKHA
IIEPECEKATh IIJIOCKOCTh BOPOT IO HUCXOMAIIEH BETBU TPACKTOPHUHU.

Onpenenure MaKCUMajabHO BO3MOYXKHOE 3HAYEHUE TAHIEHCA YIJIA, MOJ KOTOPbIM
MOTYT BBLJIETaTh IAaWObl M3 MIaiibomeTa, eciu
TPACKTOPHUS JBUXKEHUS MIAHObI, paccMaTpUBaeMOM Kak
MaTepHUaJIbHas TOYKa, B IUNIOCKOCTH €€ T0JIETA B CUCTEME
KoopAauHat ¢ LeHTpoM B O u ocelo alcuuce,
HaIIPaBJICHHOU BJIOJIb MIOBEPXHOCTH JIbJA, ONHUCHIBACTCS

x=d+Vtcosa,

YPaBHECHUSIMH: gt
y:%mma—jr.

JIonst ynpoliieHust BRIYUCIICHUI CUUTATh, YTO YCKOPEHUE CBOOOTHOTO MajeHus g =10 u/c’
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Sagaune 1 (makcumanbHas orenka 12 6.)

Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIMOIHEH HU OfMH NYHKT, NPUBELEHHBIA HUXKe, U/UJH NPOCTO 3aMUCaH BEPHBIH OTBET. 0
JlokasaHo, yTo MHorouseH P(t) UMeeT TpPH pas3/HUHBIX NEHCTBUTENbHBIX KODHS, MJIM YCTAaHOBJIEHA CBSI3b 3
MeX1y Ko3(h(hHLHEeHTaMH 3TOTO MHOIOUJIEHA U €T0 KOPHSIMH.
HlokaszaHo, uto mHorouseH P(t) UMeeT TPHU Pa3/HUYHBIX NEHCTBHUTEJbHbIX KODHS, YCTAHOBJEHA CBSI3b MEX- 6
Iy K03(p(UIHEHTaMH 3TOr0 MHOTOUJEHa M ero KOpHSMH. BepHO 3amucaHBl yCJIOBHS, MO3BOJIAIONINE HAHTH
KO3((HLHEHTB MHOrouseHa R(t).
[Tpu perieHuy 3agauu AOMYILleHAa BbIYMC/AHMTE/bHAS OLIMOKA MPHU BEPHBIX PACCyXKAEHHUSX. 9
[TpuBeneHo MoMHOCTBIO 0OO0CHOBAHHOE pellleHHe, MOJyUYeH BEPHBIH OTBET. 12
Saganmne 2 (makcumanbHas oreHka 16 6.)
Kpurepuii (BbI6path COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIMOJIHEH HU OfMH MYHKT, NPUBELEHHBIH HUXKe, U/UJH NPOCTO 3alHCaH BEPHBIH OTBET. 0
[Tepeuncsiensl Bce Tpu cxeMbl BKjoueHHs. [l OMHOH M3 CXeM BEPHO BBIYHCJIEHO YUCJIO KOMOWHALMH. 4
[TepeunciieHsl Bce TpU cXeMbl BKJOUYeHUS. 15 IBYX U3 CXeM BEPHO BBIUMCJEHO YHCJIO KOMOMHALUM. 8
[lepeuncsieHsl Bce TPU CXeMbl BKJ/IOUeHHs. [/ BCeX TpeX CXeM BEePHO BBIUHCJEHO YHCJIO0 KOMOMHALHH. 12
Hrorosasi BeposiTHOCTb MMOCUKTAHA C OLIMOKOH.
[TprBeneHo MOJHOCTbIO 06OCHOBAHHOE pellleHHe, MOoJyueH BepHbIH OTBeT. 16
3amanue 3 (makcuManbHas oueHka 16 6.)
Kpurepuii (Bbi6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIMoOsIHEH HU OfMH MYHKT, MPUBEAEHHBIE HUXKe, /UK NPOCTO 3alKCaH BEPHBIH OTBET. 0
Hokazano, 4to Touku A;, By, C7 JexaT Ha OfHOH MpPSIMOH. 4
JlokasaHo, uto Touku Ay, By, Cp JiexaT Ha OfHOU MpsMOH, BepHO HaiifieHa ajiuHa oTpe3ka A1 C uau BiC. 8
[Tpu perieHuy 3agauu AOMYILleHa BbIYMC/AHMTE/bHAS OLIMOKA MPH BEPHBIX PacCyXKAEHHUSX. 12
[TpuBeneHo MoMHOCTBIO 0OOCHOBAHHOE pellleHHe, MOJyUYeH BEPHBIH OTBET. 16
Sananne 4 (makcumanbHas oreHka 16 6.)
Kpurepuii (BbI6path COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIMOJIHEH HU OfMH NYHKT, PUBELEHHBIE HUXKe, U/HJH NPOCTO 3aMHCcaH BEPHBIH OTBET. 0
Bropoe ypaBHeHHe crcTeMbl IpeoOpa3oBaHO B ypaBHEHHe, He colepiKalllee MOKA3aTesJbHOH M jorapudmude- 4
CKOM (PYHKIIHUH.
[Tosyuena crcTeMa HepaBeHCTB, NMO3BOJISIONIAS ONPENENUTb £ B 3aBUCHMOCTH OT MapaMeTpa a. 8
C noMoIIbl0 BEPHOrO pacCyKIeHHs MOJYYeHO MHOXKECTBO 3HAaYeHHH a, OT/IHYalolleecs OT HUCKOMOTO KOHey- 12
HbIM YHCJIOM TOYEK.
[IprBeneHo MONHOCTBIO O6OCHOBAHHOE pelleHHe, TOJyUeHbl BepPHbIE OTBETHL. 16
3amaHue 5 (makcuManbHas ouenka 20 6.)
Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbiMosIHEH HU OfMH MYHKT, NPUBEAEHHBIE HUXKe, /UK OPOCTO 3alHcaH BEPHLIH OTBET. 0
BepHo mocTpoeHo cedyeHMe ¢ OMUCAaHWEM MOCTPOEHHS H YACTHYHO HalleHbl OTHOIIEHHUS], B KOTOPHIX MJIOCKOCTD 5
ceyeHHUs AeJUT pebpa NHPAMHUJBL.
BepHo HafineHa nJolanb NpoeKUUy cedyeHUs Ha MJI0CKOCTh OCHOBAHHUS HUJIH KOCHHYC yTI/a MeXIY MJI0CKOCThIO 10
CedyeHMs] M OCHOBAHHEM, NIPH 3TOM BEPHO IOCTPOEHO CeueHHe C OMHCAHWeM MOCTPOEHHS M HaHJeHBl Bce
OTHOIIEHHUS], B KOTOPBIX MJIOCKOCTb CeYeHHs AeJUT pedpa MHpaMHUHL.
[Tpy BepHBIX paccyKIeHHSX NONYLIeHa OfHA BBHIYHUCJNUTE bHAS OLIMOKA. 15
[TpuBeneHO MOJHOCTbIO O6OCHOBAHHOE pelleHHe, MOJyUeHbl BepHble OTBETbI. 20




Sagaumne 6 (makcumanbHas onenka 20 6.)

Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BBITNOJIHEH HM ONMH NYHKT, NPUBEEHHBIH HHXKe, H/HJM NPOCTO 3aNMCaH BEPHBIH OTBET. 0
BepHo cocTaB/ieHbl (yHKLIHS TPAeKTOPUH IMAHObl U (DYHKIHS IPAHUIB], a TAaKKe BBINHCAHBI OrPAHUYEHHs Ha 5
B3aUMHO€ PACIOJIOXKEHHE 3THX (DYHKLUHEH

BepHo cocTaB/ieHO COOTHOLIEHHE AJIST HAX0KIEHHs MAaKCHMaJbHO BO3MOXHOIO TaHTeHca yIJia BbljleTa Maiobl 10
M BEPHO BBINHCAH TUCKPUMHHAHT KBaJPATHOTO YPABHEHHUS JJIsT ITOTO TaHTeHCa

[Ipu BepHBIX pacCyJeHHsX IOMyIleHa OIHA BBIUMC/IUTE/bHAs OLIMOKA HJIM pelleHHe BLIIHCAHO BEPHO B 15
ofleM BHJIE M YHCJIEHHOE pellleHHe He JOBEJEHO 10 KOHIA.

[IprBeneHo MoNHOCTBIO O6OCHOBAHHOE pelleHHe, TOJyUeHbl BepPHble OTBETHL. 20




Pemenne Bapunanra Nel (Marematuka - 11 kiacc)

1. JToxasxure, uro MHOrowieH P(t) =t> —2t* —10t —3 mMeeT TPH Pa3ITHUHBIX ACHCTBUTEILHBIX
xopst. Haiinure muorowten R(t) Tperbeit cremenn ¢ kopusimu U = X°y°z, v = x’z%y, w=y°z°x,

rae X, Y, Z — pasnuunbie kopau MHorowrena P(t). (12 6amios)

Pewenue. Muorowien uMeeT 3 pa3ubIX JeficTBUTeAbHBIX KopHd, T. K. P(—100) < 0, P(—1) > 0, P(0) <

0, P(100) > 0. ITo reopeme Buera z +y + 2z = 2, zy + 2z + yz = —10, zyz = 3.
u+v+w=zyz(zy +zz+yz) =3 - (—10) = —30
w + uw +vw = 23y 2+ y + Z) = 32.2=>54

wvw = °y°2° = 3° = 243
Omeem: R(t) = 3 + 30t? + 54t — 243.

2. meetcs ofHa MOAKIIIOYSHHAS K CETH DJICKTPUYECKast pO3ETKa, IBA YIJIMHUATENS Ha TPH PO3ETKU
KaKIbI U O/IHAa HACTOJIbHAS JaMIa B KomIuiekte. He3Halika ciiydaliHbIM 00pa3oM BOTKHYJI BCE TpU
BWIKH B 3 U3 7 po3eTok. C Kakoil BEpOATHOCTHIO 3aroputcs jgammna? (16 6aon)

Pewenue. Uncio paBHOBepOATHHIX BO3MomKHOCTed BThiKanus A3 = 7-6 -5 = 210. Jlamma Moxer
nutathed depes 0, 1 win 2 yaaunurend.

0) Jlamma BKIIOYeHa B PO3ETKY, APYTHe 2 BIIKK — Kyaa nomasto. ducao Taknx Boamoxknocreii A2 = 30.
1) Jlamna sriovena B ojuH u3 6 pasbeMoB yAuMHHTe e, COGAUHEHHLIT ¢ Hell VAIMHUTeNbL BKIYCH
B po3eTKy, Apyroii — kyaa nonasjo. Jucio soamoxkuocteii 6 - 5 = 30.

2) Jlamma BKJIIOUeHa B OAWH U3 6 pazbeMoB yIJHHUTeNell, cOeUHeHHDI ¢ Hell yAIHHITe b BKIKYeH

B OJHH U3 3 pasbeMoOB APYroro yJauHuTed, a TOT — B PO3CTKY. Yucio BO3MOYKHOCTEI 6 . 3 = 18

30 + 30 + 18 )
Omeem: P = —20 - 13/35.



3. buccexrpucel AA{, BB{, CC; BHeIHUX yrioB TpeyroinbHuka ABC nepecekaroT NpoJoHKEHUs
MPOTUBOIIOJI0KHBIX CTOPOH TPEYroibHUKA B TOUKax A4, By, C; cooTBeTcTBeHHO. Haitaure yron

A,Cy{B; w mmuny orpeska A;B;, ecu AC = 5,BC = 2, a yron ACB paBeH arccos g. (16 6ayoB)

Pemenue.
b=AC =5,a=BC =2,c = AB,

= LACB = 13
y = = arccos .

BA;

C
1) Jokaxem, 4To A b Hns

Ionaae TpeyroaibHukoB AA; B u
AA;C umeeM COOTHOIIEHUS

Saa,p_ BA;
Saa,c  CAy

SAAlB = ¢ AE, SAA1C =b-A,D,

A{E = A{D. Otpe3kun A{E n A1D —

BBICOTHI TpeyrojabHUKoB AA, B u AA,C. Ilockonbky AA, — 6uccektpuca yrina DAE, To
BA, ¢
npsAMoyroJibHble TpeyroibHUku AA;D u AA.E paBusbl, u A{E = A, D. CnenoBatenbHo, j =
1
BC a AB c BA; CB; AC c a b
AHanoru4Ho nojydaem — = =, — = —, Torga — " — - ——= = — - =+ — = 1. 1o Teopeme Menenas
AC1 b CB]_ a CAl ABl BCl b ¢ a

Touku A4, By, C; nexar Ha ogHou npsamoit. £A,C,B; = 180°,4,B; = 4,C; + C,B;.
2) 1o Teopeme kKocuHycOB Hailnem ¢ = AB.
c2=a%?+b?—2abcosy =4+ 25—-13 =16, c = 4.

BA, 4 BA; BC; _ 2 BC, _ 2 8 AB; _ 4 5+CB; _ 4

3) :—"—IE'BA]-:B;—__’ = ,BC]_:—, = -, _—'CB]_ZS
CA, 5 '2+BA; 5 AC, 5’4+BC; 5 3 cB; 2’ CB; 2
a = 2BAC, COSd=16+25_4=£,ﬁ= 2ABC, cosﬁ=16+4_25=—3.
40 40 16 16
4) CyB;* = AC,* + AB,* — 2AC, - AB, cosa=$+100—2-23ﬂ-i—;=%,c131=%_
64 64 5 4-190 2+/190
A1C12=BA12+3612—ZBA1-BC1cosﬁ=64+?+2-?-E=T,Al(;1= —

AlBl == Alcl + ClBl =N 1 0.

OTtBer: 180°,v190.



4, Haitnure BCE 3HAYEHUS napameTpa a, npu KOTOPBIX cucrema
y =|a—3|x+1+x+3/+3|x+1,
2%y log ((X +|a+2x))* —6(x+1+|a+2x|) +16) + 2l |Ogj/3(y2 +1) =0, WMeeT EeIUHCTBEHHOE
X+|a+2x<3,

pemeHue (X; y) , TIIE X U Y — LEJIbIE Ynciia. YKaXUTE 3TO PEUIEHUE PU KAaXIOM U3 HAWJCHHBIX a.
(16 6amoB)

Pemenne:
[TpeoOpasyeM BTOpOE YpaBHEHUE CUCTEMBI CIECIYIOIINUM 00pa3oMm:

27 log, ((x+[a+2x])* —6(x+[a+2x]) +9+1)— 224 0g, (y? +1) =0,
Z*VMgJKx+h+24—3f+4)=2““””mggy2+n,

2> og, ((x+[a+2x|—3)* +1) =2’ log,(y” +1).
W3 nepBoro ypaBHeHHs CUCTEMBI cienyeT, uto Y > 0. o ycnoBuro 3— x—|a+ 2X| > 0. OynKIHA

f (y) =2” log,(y? +1) Bospactaer npu y > 0. Hocnennee ypasuenne f(3—x—|a+2x]) = f(y),
CleI0BaTeNbHO, 3—X—|a+2X| =Y, MOACTaBIIss B IEPBOE YPABHEHHE CHCTEMbI, IIOy4YaeM
3—x—[a+2x|=|a—=3x+1+x+3+3|x+1], [a—3[x+1+x+3+|a+2x=3-x-3[x+1].
O6o3HaunM U=a —3|X +]4 +X+3, v=a+2X. Torga ucxomaHoe ypaBHEHHE OYJEeT HUMETh BHU]I
|u| + |V| =U—V. PeleHnsAMH MOCIIEAHETO YPAaBHEHHUS SIBJISIFOTCS Be U M V Takue, 9to U >0, v<0, wimn
a—-3|x+1+x+3>0 u a+2x<0. Orcrona
umeem 3|x+1—x—3<a<-2x.
B cucreme Oxa noctpoum rpaduxu GpyHKINR
a=3|x+1-x-3 u a=-2x.
Ecim X ~—  [eIoe  YucCIo, TO
y =[a—3[x+1+x+3[+3|x+1 Gymer

1enbM, eciia a menoe. [lpy a=-2 umeem
pemrenne X =-1, y=0. [Ipu a=-1 umeem

pemenune X=-1, y=1.

I
o~ W

I[Ipu a=1 umeem pemeane X=-1, Y
[Ipu a =3 umeem perieHue X=-2, Y
y

[Ipn a =4 umeem perieHne X =—2,
[Tpu a =6 umeem pemieHne X =-3, Yy =06.

OTtmeTnM, 4YTO BCE TONY4YCHHBIC 3HAUCHUS
YIOBJICTBOPSIIOT HEPaBCHCTBY |

3—-x—[a+2x>0.

OtBer: a=-2,X=-1, y=0;
a=-1, x=-1 y=1,
a=1,x=-1 y=3;
a=3,x=-2, y=4,;
a=4,x=-2, y=5;

a=6, X =-3, y:6

Y




5. HaliguTe miomans cedeHusi MpaBUIbHOMN IecTuyroabHoU nupamuasl SABCDEF TIOCKOCThIO,
npoxoasiiei yepes Bepmuny F ochoBannss ABCDEF w napamiensHoit menuane CM GokoBoi rpaHu

SCD u anodeme SN 60okoBoii rpanu SAF, eciu CTOPOHA OCHOBAHHS NHUpPAaMUIBI paBHAa 4v/7, a
PACCTOSIHHE OT BEPIIMHBI S 10 CEKyIIeH MI0CKOCTH paBHO V7. (20 6amioB)

Pemenue. [Toctpoum ceuenue nupamusl. B mmockoctu SCD depes TOUKY S TPOBEAEM MPSIMYIO
SQ, mapamensuyto CM, Q npunaanexut npsmoit CD, CM — cpennsist muHuUS TpEyrobHUKA
SQD,QC = a, rne a — cTopoHa OCHOBaHUS TUPAMUJIbI.

[Tnockocts SNQ napannensHa miockocTu ceueHus. Yepes Touky F nmposenem npsimyio FV,
napaensayo NQ, V € CQ,QV = VC = a/2. R — touka nepeceuenus npsameix FV u BC.
[TnockocTh ceueHus NepeceKaeT OCHOBAaHHE MTUPAaMUJIBI 110 O0Tpe3Ky FR.

v

0, — rouka niepeceuenuss NQ u AD, tpeyronsauku AO;N u DO, Q nomo6usl. AO;: 0.D = 1:4,
A0y = 2a/5,RC = A0, = 2a/5.

Touka Z — Touka nepecevenus npsimbix RF u DE. Touka T — Touka nepeceuenus npsmbeix BC u DE.
Tpeyronbanku FZE u RZT nonoOubl, u FE: RT = ZE: ZT = 5:7,ZE = 5a.



B nmnockoctu SCD 4yepes Touky V nposeneM npsimyro VK, napamiensnyro CM, K npuHaaiexur
pebpy SD, L — Touka nepeceuenust npsimoit VK ¢ pedpom SC.

ITo Teopeme @aneca umeem: SK: KM: MD = 1:1:2,SL: LC = 1: 1.

B mnockoctu SDE Touka P — touka nepeceuenus npsmbix ZK u SE.
ITo reopeme Daneca umeem SP: PE = 2:5.

Hckomoe ceuenne KLRFP.

a’2C a2 a/’?

[Tnomans ceueHust OyaeM
BBIYHCIIATH 110 (hopMyIie

Sees = ———,TH€ S, - IIOMAb

ce COS¢

MMPOCKIHMH CCUCHUA HA INIOCKOCTh OCHOBAHUS, (- YIOJ MEXIY IJIOCKOCThIO CCYCHU U IIOCKOCTBHIO

OCHOBaHU4I. HaﬁneM miIomanab MpOCKIUN CEUCHUA Ha IJIOCKOCTh OCHOBAHUA.

[Ipoeknueii aisiercs nsatuyronbHUK TXHJR. [Tnomans
MPOEKIIMK CEYEHUS BBIYHUCISETCS O opMyIie

Sup = Srre + Socu + Soux + Soxr = . =2 2 >
1 a*3 1 2 a*3 n 2 a*V3 _ 303a*V3 __ 3033
4 4 4 7 4 7 4 3532 ' 0P g

O003Ha4YNM PACCTOSTHUE OT TOYKH S 70 TtockocTH ceuenus d, d = 7. Paccrosaue ot Touku C 110
ceuenus paBHo d. B tpeyronsauke RCV nposenem Boicoty CU, 0603naunm ee mmmny h. Torma

: d a\? .
sing = -, cos ¢ = 1- +) - Haiinem RV no reopeme KOCHHYCOB:

RV2—4a2+a2 az_
25 4 5

21a? V21la
,RV =
100 10




Hcnons3ys pazaudabie GOpPMYIIBI 1711 HAXO0XKISHUS IUToIIaau Tpeyrojibanka RCV, nmeem

V2iah _ a? \/Eh_a Torma coso = |1 7d? _ Va?-7d4Z _ 3
10 5 2’ 7T 8 ¢ = a2 a4

OKoOHYATEIBHO UMEEM

_ 303a3V3 g = 202v3
© 3532va2-742 T 5 E 2a/5 o
OrBert: 202\/5. L c u a’l
> I Vv

6. Bo Bcem mupe nomyinspHa urpa B Xokkeid. MHoroe B urpe 3aBucut ot Bpataps. [y orpaboTku
HaBBIKOB BpaTapeil U o0ecrieuyeHHsi TPEHUPOBOYHOIO MPOLIECcca, KOTOPbIN Obl HE 3aBHCEN OT APYTUX
UTPOKOB, CO3JIJIA MIaii0OMeT. ABTOMAT MOKHO HACTPOHUTH TaK, YTOOBI OH BHIOPACHIBAJ IIAHOBI C
3a/IaHHOY BPEMEHHOM 4aCTOTOM, CKOPOCTBIO U 10| ONIPEECIICHHBIM YIJIOM. JINHUS BOPOT HAXOAUTCS
Ha pacCcTOSTHUM 25 M OT HeHTpajabHOU Touku O XOKKelHHOW miomaaku. IlycTe aBTomMaT ycTaHOBIIEH
Ha pacctosiaud d = 16 m ot Touku O 1o HANPABICHUIO K BOPOTaM, CKOPOCTh BBIOpOCA MIaii0bl paBHA
V, =20 m/c. Bpocku MpoM3BOAATCS B TUIOCKOCTH, MEPIICHIUKYIISIPHON TOBEPXHOCTH JIbJIa U JIMHUA

BopoT. [Ipu 3TOM 117151 0GecriedeHnst 6€30MacCHOCTH TPACKTOPHS BBUICTAIONIUX A0 TOHKHA, C OTHOU
CTOPOHBI, HAXOJIUTHCS HE BBIIIE MPSAMOM JIMHUU, COSAMHSIONICH LEHTp JenoBoi miomanaku O ¢
TOYKOM, HaXOMSIIEHCS B IJIOCKOCTH TOJIETa MIaii0, B MJIOCKOCTH BOPOT, U HA PACCTOSIHMH OJHOTO
MeTpa OT MOBEPXHOCTH JIbJa, a C APYroll CTOPOHBI — JOJDKHA IMepeceKkaTh MIOCKOCTh BOPOT IO
HUCXOJISIIEH BETBU TPACKTOPHH.

Onpenenute MakCUMallbHO BO3MOXKHOE 3HAUEHUE TAaHTEHCa yria, MOJ KOTOPbIM MOTYT
BbUIETATh MIAOBI U3 IIaii0oMeTa, eclii TPaeKTOpUs IBMKEHHs MIailObl, paccMaTpUBaeMOM Kak
MaTepuaigbHas TOYKa, B IUIOCKOCTH €€ ToJieTa B CHCTEMeE
KOOpAMHAT ¢ IEHTPOM B O U 0ChIO abCIHCC, HAITPABICHHOU
BOOJIb TMOBEPXHOCTU JibJad, OIIMCBIBACTCA YPaBHCHHUAMMU:

x=d+Vtcose,

2
y=Votsina—%.

Jns ynpoleHus BBIYMCIEHUWA CYUATATh, YTO YCKOPEHUE

cBoGoHOro magernst § =10 m/c? .

Pemenne. Beenem cuctemy koopaumHaT ¢ 1eHTpoM B Touke O. Ocp abcuucc HanpaBuM K JIMHUU
BOPOT.

BeIpazum Bpems U3 epBOro ypaBHEHHS! CUCTEMBI U ITIOJCTAaBUM BO BTOPOE



x—d Y
[2) 2
PRACSTIN _M:(X_d)tga_g(ﬂJ R

sina
V, cosa 2 2\ V,cosa

2
x—d
y0=x-dtga -39 (4 igra
2V,
UYroObl maiida ObLIa HUXKE YCIOBHOW JIMHHMM JUISA JIIOOOTO 3HA4YEHHS X, TPeOyeTcsl BBIMOJIHEHHUE

ycaoBus Y, (X) = X% >y(X) wm BeMoJHeHWe HepaBeHcTBa Y, (X)—Y(X) >0 s smoGoro

X € [16;25] . [TockoabKy TpaeKTOpHs BBUICTAIOIIMX IIANHO JOJKHA MePeceKaTh MIOCKOCTh BOPOT MO

2
(x—d)tgar +%(Xv_zd) (l+tg%a) > 0.

HUCXOJSIENH BETBU TPACKTOPHUHU, TO HCPABCHCTBO X——
0

JOJIXKHO BBIIOJHSATBCA JIS1 BCEX X.

[lepenuiiem HepaBeHCTBO B Oosiee yOOHOM BHJE M YYTEM, YTO BBITIOJHEHHE ITOTO HEPaBEHCTBA
BO3MOJKHO JIMILB [IPU HENOJIOKUTEIBHOM JUCKPUMHUHAHTE.

2
g d d dg
E(vo ) (L+tg’e) - (x— d)(tga——)+—5>0 < D= (tga——) gg\?(lﬂg a)<0
(tgaz——1 )2 - (1+tg a)<0
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[pu d=16Mm, V, =20m/c
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