depepanbHoe rocyaapcTBEHHOE aBTOHOMHOe

obpa3zoBaTebHOE yYpexaeHe BbiCcLLero obpasoBaHus

«MOCKOBCKMIN rocygapCTBEHHbIN TEXHUYECKUIM YHUBEPCUTET
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Pemenue 3axanuii
[Mpoduns: Maremaruka
Knace: 11

Bapuanr: 1

1. Ilycte x=log,5, y=Igl2. IlpeacraBpre log,5 B BHJE palMOHAIBLHOIO BBIPAXKEHUS,

COCTaBJICHHOTO M3 HATYPAIBHBIX YHCE, X U ) (C UCTIOIB30BaHUEM CKOOOK ¥ 3HAKOB apu(PMETUICCKUX
neicteuii +, —, -, :). (12 6ayoB)

Pewenue. Cseném Bee norapudmel Kk aponunsiM, I1yers log,3 = a, log,5 = b. Torxa

log,5 b log;12 2+a
T = Uy = —=
log,3 a’ £ log,10 140
[Tosnyvuaem
ipi=b b=ax 2 — (2 —
{r.’.' N ar e Y pe (2 —y)
(]_+b)y:2+a y+a;r'y:2-|-a :Iiy—l .'J'."y—l

Otrer: (2 — y)/(zy — 1).

2. Kaprouku ¢ 6ykBamu I1, O, T, O, M, C, T, B, O cnoxxuiu B CTpOKY B ciiy4aitHOM nopsake. C kakoid
BEPOSTHOCTHIO HAMAYTCS TPU KapTOUKH MOApsAn, oOpasyromue cioBo TOM wumu T1IOT? Otser
3aMUIIATE B BUJIE HECOKPATUMOH 1pobu. (16 GayioB)

Peuwtenue, neao nepecranopok 9 kaprouck, epeap koropeix 3 O, 2 T n 4 pazueoc: 9!/3120 = 30240,
ol cocTaBHTL CTPOKY, coaepskany o caopo TOM, ny:Kno nponipoisno paccrasiTs 7 0J0Kob:
TOM, O, 0, I1, C, T, B. 910 momno caeaars 7!/2! cnocotanmn.

Hrofinl cOCTABMTL CTPOKY, comepmiyio caopo [1OT, nymno npoHiBoALHO PACCTABHTL 7 OJ0KOD!:
IOT, O, O, M, C, T, B. 970 momuo caeaars 7/2! enocobavm.

Ho mbl apascin nocHaTaam cTpokn, coaepaamne oanoppesenno ciaosa TOM n [TOT, npuuem conepaarn
MOTYT TIO-PASHOMY !

HTofinl COCTABHTL CTPOKY, COARPRayio ot aeannne eaosa TOM u ITOT, nymxno npouipoanio PACCTARHTE
5 oaoxon: TIOT, TOM, O, C, B. Bro mosxno cacgaTtes bl enocodanm.

Hrodn cOCTABHTE CTPOKY, coaepaiyio caono IIOTOM, nyano npon3noinio PACCTABHTE 5 O/I0KOR:
IIOTOM, O, C, B, T. 3ro moxno caeaars 5! enocoanim.

B urore mul mveenm 7! — 2 - 51 = 4800 Oparonpuatneix nepecranopok. Bepostnocrs = 4800/30240
Orper: 10/63
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3. Bricora BH TpeyronpHuka ABC sBIseTcs OUAMETPOM OKPY>KHOCTH, KOTOpas IEepeceKaeT
cTopoHbl AB n BC BTO4kax D U E COOTBETCTBEHHO. IIpsiMble, Kacaromuecs 3TOM OKPYKHOCTH B
Toukax D u E, nepecekarorcs B touke F. Ilpsamas BF mnepecekaer ctopoHy AC B Touke K.
Haitnute otHomenne AK :KC wu nnusabl otpe3koB DFu BK, ecnu BH =12, AD=25/13,

CE =27/5. (16 6aos)

Pemenue.
Haiinem cropons! tpeyronsauka ABC.
Tpeyronsuuku BDH v BHA nonobHble, U
BH BD
4B BH
BH* = AB-(AB— 4AD) =
AB*-AD-AB—-BH’ =0=
134B* -254B-144-13=0,/D =313,
AB =13.
Tpeyronbaukn BEH v BHC mnonoOHbIe, U
BH BE
BC BH
BH*=BC-(BC-CE)= BC*-CE-BC-BH’=0=
5BC*-27BC-144-5=0,/D =123, BC=15.
Torna AH =5, HC=9, AC=14.
[lycte O - uentp okpyxunoctu. Torna LODF = Z/BDH =90° =

/BDO=/FDH, #GDF = ZFGD. Tpeyronsuuk DFG paBuHoOeapennsiii, DF = FG.
Ananoru4Ho, TpeyroiapHuk EFL paBHOOenpeHHbIN, EF = FL.

BH? = AB-BD =

BH? =BC-BE =

[Tockonbky o cBOMCTBY KacarenbHblXx EF = DF, T0 GF = LF. CnegoBarensHo, BF - MeauaHa

tpeyroabHuka GBL. Tpeyronsuuku GBL nu ABC nono6ubl, BK - menuana tpeyroyibHuka ABC.
Taxum oOpazom, AK : KC=1:1.

3Hast CTOpOHBI TpeyroibHuka ABC, HaliieM MequaHy

BK:%\/ZAB2+2BC2—AC2 :%\/2-13%2-152—142 =237,

Haiinem DF. /DOE=2/ABC = /OFD=90°—/ABC =
DF = ODctg(LOFD) = ODtg(LABC) = 6 tg( LABC).
AB*+BC* - AC* 169+225-196 33

ITo Teopeme KoC coB HanneM cos(ZLABC) = =—"_Torna
TeOpeMe KOCHHYCOR Hailen cos(£LABC) ="~ 21315 65
. 33 56 :
sin(£ZABC) = 1—(—) =—, " tg(LABC):5—6, DFZQZE.
65 65 33 33 11

Oteer: AK:KC=1:1, BK =237, DF:%.
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4. Hns KaXJI0TO 3HAYCHUS rnapamMmeTpa a pemmre CHCTEMY HEPABEHCTB
2
(X" —4x+5-a)(x a+1)>09
9-x (16 GamwoB)
log(xz_4x)/5 a<l.
Pemenne:
(x=2)* +1-a)(x—a+1)>0,
(x2—4x+5—a)(x—a+1)>0 x<9,
9—x ‘o Ix(x=4)>0, x£-1, x#5, a>0,
log, .. a<l, 2
0¢=4)/3 (x2—4x—5)(a——x 54X]<0.

W300pa3um pernieHre JaHHOH CUCTEMBI Ha IIOCKOCTH Oxa:

- "
d Vo ,.-""'fl=x+1
Pa=(x-2)"+1 '

N jE'

i / a

& g

- I} o - 4 o I} I} L |
I3 R ST 1 B e L 5 ®  lr | & a 10 1 12 13 14 15
2
. . X" —4x
Haiinem Touky X <9 mepeceuenns npsmoii &= X+1 u mapabomer a=———. Hwmeem

X% — 4x

=X+1, xX*-9x-5=0, Xx<9,

X_9—\/101 a_11—\/101
2 77 2 7

HaiiieM KOpHH ypaBHEHUSI x> —4x—5a= 0, (x-— 2)2 =5a+4, X2 = 2++/5a+4.
Haiinem kopHU ypaBHEHUS

(x—2)*+1-a=0, (x-2)*=a-1, x1/2=2i\/a—1, a>1.
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1) Tipn a e ]HMeeM x€ —\/5a+4;0)u(4;2+\/5a+4]u(5;9).
2) Ilpu a € ,lj nMeeM XE a— 10) (4;2+\/5a+4}u(5;9).

3) Ilpu a= II/IMeeM Xe 4,5
4) Tlpu a€(1,5] uMeeM Xe( ; ) |:2+\/561+4;9).
5) Ilpu aE(S; 6) MeeM

xe(2-+a-1;0)u(4 2+J_) (a-1;5)u| 2+5a+4;9)

6) Ilpu 36[6 9) MMeeM XE( )U(4 2+\/_) [2+\/5a+4;9).
7) Ilpu a€[9 10) 1MeeM Xe( I; )U(4;2+\/E).

8) Ilpu aE[IO;+OO) nMeeM XE( ; ) ( ,5).
9) Ilpu a <0 peniennii Her.

OTtBerT:

1) Ilpu a e 0;11_ 101JI/IM66M X€|:2—\/58.+4;0)U(4;2+\/Sa+4:|u(5;9).

2

3) Ipu a=1 umeem X€(4; 5)U(5; 9).

4) Tpu a€(1;5] nMeeM X€(4; 5)U|:2+\/561+4;9).
5) Ilpu aE(S; 6) nMeeM

xe(2-va-1;0)u(4 2+J_)u(a ;5) U] 2+5a+4;9).

2) llpu a e 11101 JI/IMGGM Xe(a 10) (4;2+\/5a+4]u(5;9).

6) Ilpu 36[6;9) MeeM XE( )U(4 2+\/_) [2+\/5a+4;9).
7) llpu 36[9 10) uMeeM XE( 1; )U(4;2+\/E).

8) Ilpu ae[10;+00) uMeeM XE( ; ) ( ,5).
9) Ipu a <0 peurennii Her.
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5. B mnpaBwiIbHON YCEYEHHON YETBIPEXYTrOJIbHON MUpaMuUe
ABCDAB,C,D, cropona nwxHero ocHoBaHuss ABCD pasHa

24, Bepxnero ocHoBanus AB,C, D, pasna 12, BbIcOTa nupamMubl
ABCDABC D, pasua 24,/2/5, Touka O — LeHTp OCHOBaHHsI

ABCD. TToBepxHocth MHOTOrpaHHHKa ® COCTOMT M3 KBaapara
ABCD, 6okoBsix rpaneii mupamuasl ABCDAB,C | D, u 60koBbix

rpaneii nupamuasl OAB,C,D,. Haiigure mnomanp cedeHus
MHoOrorpaHHuka @ mI0CKOCTbIO, mpoxoxsamiein depe3 touku D, C, um cepenuny pedpa AB,.
(20 6amoB)

Pemenne.
ycte a=AB=24, b=AB =12, BbicoTy
HMUPaMULBI ABCDABC D, o6o3naunm A, B Cs

h=24,2/5. 5wl Yy

IToctpoum ceuenne muororpanuuka @ . Ilycrs G A, %, 1%

touku Fu F - cepemuner AB u AB, _.-": P

coorBercTBeHHO, Eu E, - cepenunsr CD u C D,

coorBercTBeHHO. llpsamas FC, npunamnexut

wiockoctd  cedeHusa. Haifigem touky G

nepecedeHus 3Toil npsamoii ¢ npamoit A D,. Touku

G u D nexar B miockoctu rpanu ADDA.

HpﬂMaﬂ GD MNPUHAJIC)KUT IIJIOCKOCTH CCUCHUA. A

Haiinem Touky M nepecedeHuss 3TOM NpsMOU C
peopom AA. Tpeyromsuukn BC F n AGF

paBHbl, 1 AG =D =%= 12.

AG_AM 1
AD AM 2’
ITycts P — Touka nepecedenus npameix DC, u EE,. O1a Touka npuHauIeXkKUT MIOCKOCTU HCKOMOTO

EP EC 1
——=—"11—-_ B mmockoctu tpanenuu FEE F mposenem
PE DE 2 P 1 HP

npsmyto FP. ITockonsky O € FE, Haiinem Touky nepecedenust npsmoir FP ¢ orpeskom OE,.

Tpeyroneanku AGM n ADM nono6HBL 1

CCUCHUA MHOT'OTpaHHHKA () , U

E a
O603HaunM 31y Touky Q. Haiinem Q'—g ITycts 7'— TOYKa )

/ Q"iiz\
MepeceyeHus: MpsIMbIX FP n FE. U3 momobus I TR

tpeyronsaukoB FE P n TEP crenyer, uro ET =2RE,. 5 e

L)
2
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A u3 nmopo6us tpeyronsuukoB FE,Q u TOQ crenyer, uto OQ =3QE,. 5 E ¢,
[Mpsmas C,Q mnpuHamiexuT miockoctd ceueHus. Haiigem Touky N '\.\ ; j-"
nepecedeHust 3Toil mpsamoii ¢ pebpom OD,. Ilo Teopeme MeHenas umeem \ N}TQ f'fl
R
DN 0Q EC, =1. CienoBarenabHo, DN =%. \ /
NO QE, DC, NO 3 \ x.f
[Mpsmass GN mpuHamISKUT ITUIOCKOCTH ceveHus. Haigem Touky K \L'a
nepecedeHus 3o npsamoii ¢ pedbpom OA,. Ilo Teopeme Menenas umeem a a
G. Z Ay 2 D,
éq._\__\_\‘. Ir
AK ON DG =1. CnenoBareibHO, AK = l g /
KO ND, GA KO 3 R %
TEN
Ceuennem MHororpanHuka ® Oyner mHoroyronsauk DC NKFEM . \-\ /
[Tnomane ceuenuss DC NKFM  Oymem Bbumcnsates mo  ¢opmysie \\/
o
See =———,Tae S, - IIOmAanb MPOEKIUU CEUYCHUS HA IUIOCKOCTH
cos @

OCHOBaHUA, @- YIOJ MCXKAY IIJIOCKOCTBIO CCUCHHSA H IIJIOCKOCTBIO B

OCHOBaHHMHI. HafmeM miomajib IMPOCKIHU CCUYCHHUA Ha IIJIOCKOCTb
OCHOBaHHMHI.

_ﬁ_a_z_g.g-a_z_[az 2 1 azj 3a 3a 1@

"8 12 4516 8§ 32 8
2
:469a _140,7
3-640

IInockocter ceueHus U 1II0CKOCTs ABC HIKHETO OCHOBaHUS

. . A°
nepecekarTcsl Mo mpsMoi [, mpoxopsmield dYepe3 TOUuky D o

napawtensaoit npsimoir FC, . Eciu C, - npoekuust Toukn C | Ha MI0CKOCTh HIXKHETO OCHOBaHMS,

to CC,=h=242/5. Vs rouxu C, omycrum

neprenmukyisip C,H Ha npsimyto /. Ecii d — Beicota /'T"
5, ;
TpeyrojbHUKA AED, TO \sx |
N
=, _7d 7a’ 7a 42 St |K
GH="0- _Ta_® AP AN
4 gfar+a’/a W5 5 L 9 1 \
/',I | . \\.‘
Vron C/HC, paBeH @- yriy MeXIy IMIOCKOCTBIO //‘E‘i'_ RN
CEYEHHS M TUIOCKOCTHIO OCHOBAHHSI. / g > o
e g X ,.,_./"
T \\\ .:/_/ .//‘-.)«‘
i B # el
\\‘\ ra / \
@ - ) ‘/,_.."’ Ay
C_" _T_d > H g / o \;!

4
tgp=—o. 2255 4 COS P =~ =
C_:IH 42 7 ’ 1+tg2¢
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s - S, :140,7-9
ceu COS¢
OTtBeT: 180,9.

=180,9.

6. CoroBast CBSI3b — 3TO LEINBI MHP BO3MOKHOCTEH. Ho 4TOOBI M0IH30BATHCS MU, HY>KHO OBITH B
30He¢ neiictBus 0Oa3zoBod craHmmu. Cetn GSM (2G) MMEIOT MOIIHOCTH, KOTOpasl IO3BOJISET
MOKPBIBATh TEPPUTOPHUIO PATUYCOM A0 35 KUIOMETPOB Ha OTKPBITOM MECTHOCTH. B ropomackux
YCJIOBHSIX, IJI€ MHOI'O 3[JaHUM, 30HA MpUeMa CUrHaja 3HauutenbHo ymeHbmaercs. Cetu 3G u 4G
(LTE) paboraroT Ha Oosiee BBICOKHX 4acTOTax, 4eM ceTd 2G, U UX CUTHAI XYy>Ke IPOHUKAET CKBO3b
MPETSATCTBHS U OOJIbINE MMoABEpskeH nomexam. B cerssx GSM Ob110 10CTaTOYHO HECKOJIBKHX BBIIIEK,
4T0OBI MOKPBIBAThH OOJbIINE TeppuTopuH, a 1 3G u 4G cereil 11t oOecriedeHns: HaAeKHON CBSA3U
TpeOyeTcst OOJIBIIE BBIIICK.

B ropone ycranosnen perpancistop GSM ceTu, KOTOpbIH 0OECHeYrBaeT IMOKPHITHE B
npeenax oKpy»XHOCTH paaunycoM R = 24 km. LleHTp OKpy>KHOCTH — OCHOBaHHE BHIIKH. OHAKO U3-
3a 0cOOCHHOCTEH penbeda 30Ha MOKPHITHS 3TOTO PETPAHCIATOpA OTpaHUYeHA XOP 10, TPOBEACHHON
BHYTPU 3TOU OKPYKHOCTH. XOp/ia HAXOAUTCA Ha pacCTOSHUU d = 3 KM OT LIEHTPa OKPY>KHOCTH.

B Menbmem cermentre, oOOpa3oBaHHOM XOpIOi, HEOOXOJUMO yCTaHOBUTH JIBa
JIOTIOTHUTENBHBIX peTpaHcisaTopa (3G BBILIKH) TaK, YTOOBI UX 30HBI TOKPBITUS KACAIUCH IPYT APYyTa,
XOpAbl U OCHOBHOM OKpYXHOCTH. KaKIbIil M3 3TUX PETPAHCIATOPOB HMMEET KPYIOBYIO 30HY
MOKPBITUSL OTMHAKOBOTO pajuyca r.

Haiinure paguycel 30H TOKPBITUS ABYX JOMOTHUTEIBHBIX PETPAHCIATOPOB, KOTOPHIE HYKHO
YCTaHOBUTbH B MEHbILEM cerMeHTe. OmnpenenuTe Mmiolaab YacTh MEHBIIEr0 CEerMeHTa, KOTopasi He
MOoNaJaeT B 30HY JIEUCTBUSI IOMOJHUTEILHBIX PETPaHCIATOPOB. (20 6amioB)

Pemienue. Ilycte 3G BBILIKM UMEIOT OJUMHAKOBBIA paauyc nedctBus r. Paanmyc OCHOBHOM
OKpyX)HOCTH R, paccTosiHue OT 1leHTpa OOJBIION OKPYXKHOCTH JO
xopasel - d. Benem Touku, Kak mokazaHo Ha dyeprexe: O — LEHTp
007b11101 OKpYKHOCTH, C, D — IIEHTPHI MaJIeHbKUX OKpYKHOCTEH, K
— TOYKa KacaHUs MAJICHBKUX OKpYy)KHOCTeH, E — Touka kacaHus

oKkpyxHOCcTH ¢ Xopaoi. OP = d — 3agaHHOE paccTosHUE OT LEHTpa
710 XOPJIBL.

CE 1L AB, OP L AB, CE||OP, OPNOxp(O,R)=G, CD(YOG=K
OC=R-r, CK=r, OK=d+r =
(R=r¥=r*+d+r)> = r’+2r(d+R)—(R°-d*)=0

r=—(R+d)++2R?+2Rd

[ToacunTaem moniaapr 4acTH CETMEHTA, KOTOpasi HE MONAJAET B 30HY JEUCTBUA PETPAHCIATOPOB 3G.
[lycts ZAOP=«a, S, =S

ceamenma *
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OP d . dy’ d
cosg=—=— = sina=,|1-| — = sin2a = 2— —| =
OA R R R

1 2 . 2 d 2

= S=SC—2SK=ER (2 —sin2a)—2xr ——R Ca —2— E ) 2xr

INoncrasuM 3uHauenus R =24, d =3, torna

[ =—(24+3)+,2-24-(24+3) =27 +36> =36-27=9
1. 37 1 1
cosazg,

sing="—"—, a=arccos—, S:—242(2arccos——21i) 27-81,
8 8 2 8 8

1 347

S=1242(2arc s——2——) 2 81—288(2arccosl—i) 1627
2 8 8 8 32

Bapuanr:

OtBeT: 9 kM, S = 576arCcosé —-1627x — 27\/7



depepanbHoe rocyfapcTBeHHOE BloayKeTHOe

ob6pazoBaTefibHoOe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWIN roCyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

nMeHn H.3. BayMaHa (HauMOoHanbHbIN MCCNeaoBaTeNbCKUIN YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «LWWAI' B BYOQYLUEE»

Kputepmun oLleHMBaHMAa ONMMINALHOMN PaboThl

MNpodunb: MaTemMaTmKa
NMpeaMeT: MatemMaTmKa

Knacc: 11

3apgaHue 1 MaKcKMasibHag oleHKa: 12 6annos
Kputepui (yuntbiBaeTca 6an, NonyyYeHHbIM 3a BbIMOSTHEHHbBIN KPUTEpPUiA) Bann
3agada pelueHa NoAHOCTbIO, MosyYeH BepHbI 06OCHOBAHHbIM OTBET. 12
Bce paccyrkoeHuns BepHble, copMyNmMpoBaHHble YTBepPXOeHUA CTPOro o60CcHoOBaHbl. JonylLie- 9
Ha ogHa apudMeTmdecKaa oLmnbKa.
MIMeloTca BepHble Warv npuv peleHmMm nosy4YeHHoOM CUCTEMDI, M3 KOTOPOM MOXXHO Bblpa3snTb 6
HY>KHOE 3HayeHue.
3afada cBefeHa K CUCTEME, U3 KOTOPOW MOYKHO BbIPa3nTb HYy)KHOE 3HaYeHue. 3
PelleHMe He COOTBETCTBYET HM OHOMY U3 KPUTEPUEB, NepedncrieHHbIX Bbllle. 0

3apaHue 2 MaKcKMaibHaga oueHKa: 16 6annos
Kputepui (yuntbiBaeTca 6a, NoyyYeHHbIM 3a BbIMOSTHEHHbIN KPUTEepUiA) Bann
3afadva pelueHa NoAHOCTbIO, MOSyYeH BEPHbIM OBOCHOBAHHbIM OTBET. 16

Bce paccykaeHus BepHble, NpeactaBieHHble GopMysbl CTPOro o60cHOBaHbIl. [JonylleHa oaHa 12
apudmMeTmyeckasa oLmbKa.

MpaBWbHO BbIMNCNEHO YMCSIO MEPECTAaHOBOK, cogepxallmx crnoso TOM m IMOT, npwm 3ToM npa- 8
BWTbHO BbIYUCIEHO YMC0 BCEX MepecTaHOBOK.
MpaBUbHO BbIYMNCIEHO YMC/10 BCEX MEePECTaHOBOK. 4
PelleHMe He COOTBETCTBYET HM OOHOMY U3 KPUTEPUEB, NEPEUNCTIEHHbIX BbILLE. 0
3apaHue 3 MaKCUMaribHaga oLeHKa: 16 6anoB
Kputepui (yuntbiBaeTca 6an, MoayYeHHbIM 3a BbIMOTHEHHbBIN KPUTEPUA) Bann
3afada pelueHa NOAHOCTbIO, MOMyYeHbl BCe BEPHble 0OOCHOBaHHbIE OTBETHI. 16
Bce paccy»kaeHua BepHble, MpencTtaBneHHble GOpMybl CTPOrO 060CHOBaHbI, BCe HY>XXHble OT- 12
BeTbl MOMly4eHbl TOYHO. [JonylleHa ogHa apndmMeTmyeckada ombka.
O60CHOBAHHO Moy4YeHo BepHoe oTHolleHue : AKKCu BbluMcieHa O1nHa oTpe3ka BK nnu DF. 8
MpaBUIbHO BblYMUCTIEHBI BCE CTOPOHDbI TpeyronbHmka ABC. 4
PelleHMe He cCOOTBETCTBYET HY OOHOMY U3 KPUTEPUEB, NEPEUNCTIEHHbIX BbILLE. 0




®depepanbHoe rocyaapcTBeHHOE aBTOHOMHOe

obpa3oBaTenibHOe yYpexaeHne BbicLlero obpasoBaHus

«MOCKOBCKWIN rocyfapCTBEHHbIN TEXHUYECKUIM YHUBEPCUTET

UMeHn H.3. BayMaHa (HauMoHanbHbIM MCCNefoBaTelbCKUIN YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «WWAT B BYOQYLUEE»

3apaHue 4 MaKCMMabHag oueHKa: 16 6annoB
Kputepui (yumtbiBaeTca 6as, MoyYeHHbIM 3a BbIMOSTHEHHbIN KPUTEPUIA) Bann
3afadva pelueHa NOSHOCTbIO, MoflyYeH BepHbI 060CHOBAHHbIM OTBET. 16

s ogHOro Mnum AByxX M3 MPOMEXKYTKOB MNapamMeTpa HeBEPHO BbIMMCaHbI peLleHns, Mpmn 3ToM 12
OCTasbHble 3HaYeHWA NapaMeTpa 1 COOTBETCTBYOLLIME peLleHns HaldeHbl BEPHO 1 BCe yTBep-
YOEHNA 06OCHOBAHbI.

[Na He MeHee YeTbIPEX MPOMEXKYTKOB 3HAYEHMM MapaMeTpa NPaBUbHO BbliMMCaHbl PeLleHMs 8
CUCTeMbl, BCce NMpuBeaeHHble MpuX 3TOM yTBepXaeHUA 060CHOBaHbI.

BepHo BbiNMcaHbl BCe HeobxoaMMble orpaHMyeHnsd Ha X 1 a. VIMeeTcd cyLLeCTBEHHOE NMpoLBU- 4
XeHWe B pelleHn 3adaun. BepHo HaMgeHbl OOUH K13 MPOMEXXYTKOB 3Ha4YeHunm MnapaMeTpa n
cooTBeTCTBYyOUWMEe pelleHnda CUCTeMbl.

PeweHune He COOTBETCTBYET HMN OOHOMY N3 KPUTEPKMEB, NepedncyieHHbIX BblLLe. 0]
3apaHue 5 MaKCUMasibHaga oueHKa: 20 6annos
Kputepui (yuntbiBaeTca 6an, MoayYeHHbIM 3a BbIMOTHEHHbBIN KPUTEPUA) Bann
3agava pelleHa NoMIHOCTbIO, MoyYeH BepPHblI 060OCHOBaHHbIN OTBET. 20

Bce paccy»koeHma BepHble, MpeacTaBneHHble GOopMysbl CTPOro 060CHOBaHbI, BCe HY)>KHble OT- 15

BeTbl Mony4deHsbl. JonylleHa ogHa apudmMeTmyeckas olLMbKa.

Mpwn ycnoBum, 4to HaWOeHbl BCE OTHOLLUEHMS, B KOTOPbIX MJTOCKOCTb CedeHWd OefinT COOTBET- 10
crByrouimne pe6|oa MHOIorpaHHmMKa, BepHo HamgeHa naowanb npoexKumnm cedeHnd Ha rnJjioCKoCTb
OCHOBAHWS, MM HaMaeH KOCUHYC YITla MexXy NITOCKOCTbKo CeHEHUNA U MJTOCKOCTbO OCHOBaHWA.

NMONHOCTbIO OMKMCAHO MOCTPOEHME CeHeHda MHOMorpaHHMKa. HamgeHbl OTHOLLIEHMS, B KOTOPbIX 5
MMIOCKOCTb CeYeHUd AT COOTBETCTBYLIME pebpa MHOrorpaHHmKa.

PelleHMe He COOTBETCTBYET HU OOHOMY U3 KPUTEPUEB, NepPeUnCieHHbIX BbILLE. 0
3apgaHue 6 MaKCMManbHaga oueHKa: 20 6annoB
Kputepui (yuntbiBaeTca 6an, NonyyYeHHbIM 3a BbIMOSTHEHHbIN KPUTEpUiA) Bann
3apava pelleHa NoIHOCTbIO, MolydYeH BEePHbIM OTBET, BCe YTBePXKAeHa 060CHOBaHbI. 20

CoenaHbl He3HaYuTeNbHble BblYMCMTENbHbIE OLWMGKK. CaoenaH BeprIlZ PUNCYHOK, C YKa3aHneM 15
TOUeK KacaHud. INpaBuMbHO yKasaHbl U HaMOeHbl BCce PaCCTOAHUNA. HangeHbl naowagn KPYros,
naoLwaab cCerMeHTa, HO B X04e BblYMCIeHUN OonyLlleHbl apM¢)MeTquCKMe OLLINBKMN.

MoMHOCTBIO OMMcaHa MaTeMaTudyeckaa Mogenb. CaoenaH BepHbIM PUCYHOK, C yKa3aHueM Touek | 10
KacaHmga. OnKncaHbl BCe PacCTOAHMA, yKasaHbl TPeYrofibHUKM, KOTOpble HEOBXOAMMO PacCMOT-
pPeTb, HaMOeHbl OIMHbI CTOPOH TPEeYro/IbHMKOB. HalaoeHbl BEpHO MOLWaaM KPYroB. YKasaHbl
MOAXOMbl K HAXOXOEHMIO MMoLWaan cerMeHTa: BbinmcaHa Gopmyna, MMmnm BepHo HanaeH yron.

MaTteMaTmnyeckasa Moaefib onmncaHa YyactnyHo. CaenaH BeprIl7I PUNCYHOK, C YKa3daHMeM ToOYEK Ka- 5
CaHn4d, o603HavYeHreM OaHHOro B YCNOBNK PACCTOAHUNA. HanoeHbl PaanycCbl 30H NMOKPbITUA.

PeweHune He COOTBETCTBYET HMN OOHOMY U3 KPpUTEepUMeEB, NnepedncrieHHblX BblLUe. 0




depepanbHoe rocyaapcTBEHHOE aBTOHOMHOe

o6pa3oBaTebHOE yUYpexaeHne BbicLLero obpasoBaHus

«MOCKOBCKMIN rocygapCTBEHHbIN TEXHUYECKUIM YHUBEPCUTET

nMeHun H.3. BayMaHa (HauWoHanbHbIM UCCeAoBaTeNbCKUIA YHUBEPCUTET)»

ONMTMMMNUNALA WWKOJIbHUKOB «WWAI B BYOQYLUEE»

Pemenue 3axanuii
[Mpoduns: Maremaruka
Knace: 11

Bapuanr: 2

1. Ilycte x=log,15, y=Igl2. IlpencraBere log,3 B BHIE pPaLMOHAIBHOIO BBIPAXKEHUS,

COCTABJICHHOTO M3 HATYpaJIbHBIX YHUCE, X U ) (C UCIIOJIb30BAHNEM CKOOOK M 3HAKOB apU(PMETHIECKUX
neicreuii +, —, -, :). (12 6ayoB)

Pewenue. Cseném Bece norapudmel K aBondHbIM. [lyers log,3 = a, log,5 = 0. Torna
2 2

~_logyld  a+b ~_log,12  2+4a
“logd  a ' YT log,0 1+
Moy uaen
ar=a-+b b=ua(z—1) 2—y
= sqg=—"7
(1+by=2+a y+alr—1l)y=2+a (z—1)y—1

Oteer: (2 —y)/(zy —y—1).

2. Kaprouku ¢ 6yksamu I1, O, T, O, M, C, T, B, A cioxwimm B CTpoKy B ciydaitHoMm nopsiike. C
KaKOH BEpOSITHOCTBIO HAaMIyTCs TpU KapTOUKu noApsa, oOpasytomue ciioBo TOM umu I[TOT? Oter
3aIUIINTE B BUJIE HECOKPATUMOM IPOOH.

Peuwenue. "ucao nepecranosok 9 kaprouek, cpean kotopex 2 O, 2 T u 5 pasnex: 91/212!1 = 90720,
Hrobnl cocTamTs cTPoKy, coaepaamyio ciaopo TOM, nymno npon3soinno paccTasuTn 7 OJ0KOB:
TOWM, O, I1, C, T, B, A. 9710 MO®EIO CACIATE T CHOc00AMH.

Hrobnl coctanuTn CTpoKy, copepsmyio ciaopo ITOT, nymno nponspoanno paceTasutn 7 00KOB:
[MOT, O, M, C, T, B, A. D10 MeEno caeaats 7 enocodanm.

Ho mul apaskapl nocanTa i ¢rpokn, cogepxxanme oanospevenno ciaopa TOM u [TOT, nprucm coxepasarn
MOIYT HO-PASHOMY

Hro0B! COCTABHTL CTPOKY, cOACPauy1o ot acabune caopa TOM u ITOT, nymxno nponinoasno paccragurn
5 oaoxon: TIOT, TOM, C, B, A. 9710 momno caeaats 5! enocobanin.

Hrobnl coctapurs ¢Tpoky, coaepaumyio caopo TTOTOM, ny:xno npor3poinno pacetasurn 5 00K0B:
[MOTOM, C, T, B, A Dro momxno cacaatn 5! enocobanm.

B urore mp nmeenm 2- 7! — 2. 5! = 9840 Gaaronpuarnux nepecranopok. Bepostuocts = 9840,/90720

Orper: 41/378
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3. Beicora BH TtpeyronbHuka ABC sBisieTCS AMAMETPOM OKPY>KHOCTH, KOTOpasi IepeceKaeT
ctoponsl AB m BC BToukax D um E coorBercTBeHHO. IIpsiMble, Kacaromuecs 3TOM OKPYKHOCTH B
toukax D m E, mepecekarorca B Touke F. Ilpsmas BF mnepecekaer cropony AC B touke K.
Haiimure ornomenne AK:KC wu mumusl orpeskoB DFu BK, ecnmu BH =6, AD=25/26,

CE =32/5. (16 6aos)

Pemenue. S
Haiinem croponsl Tpeyronsauka ABC.
Tpeyronsuuku BDH u BHA mono6ubie, u Xy

BH_BD . BH?-AB-BD= N 5

AB BH
BH?=AB-(AB—-AD)= S
AB’~AD-AB-BH’=0= S

26AB” —25AB -36-26 =0, /D =313, |/ L "

AB =86,5. }\ .7

/ Y y &

Tpeyronsnuku BEH n BHC momoGueie, u A i
ﬁzﬁ BH?=BC-BE =

BC BH

BH?=BC-(BC-CE)= BC’-CE-BC-BH’=0=

5BC?-32BC -36-5=0, VD =68, BC =10.
Torma AH=2,5, HC =8, AC=10,5.
[Tycts O - nentp okpyxuoctu. Torma ZODF = ZBDH =90°=

/BDO = /FDH, ZGDF = ZFGD. Tpeyronbauk DFG paBHoGenpennsiii, DF = FG.
Amnanorndso, TpeyronsHuk EFL paBrHoOenpennsii, EF = FL.
[Tockonbky mo coiicTBy KacatenbHbix EF = DF, To GF = LF. CrnenoBatensno, BF - menuana
tpeyronpanka GBL. Tpeyromsuukun GBL n ABC nono6uer, BK - menunana tpeyromsauka ABC.
Taxum obpazom, AK : KC =1:1.

3nast ctoponbl Tpeyroiabauka ABC, Haiizem Meauany

2 2
BK :lx,/ZABZ +2BC2 - AC? =1\/2-£+2-102 _2 697
2 A 4 4

Haiinem DF. /DOE =2/ABC = ZOFD =90°-/ABC =
DF = ODctg(£OFD) =0D tg(£ABC) = 3tg(LABC).

AB?+BC?*—AC? 169+400-441 16
= =—.Torga

ITo Teopeme kocuHycoB Haimem COS(LABC) =

2AB.BC 41310 65
2
sin(£ABC) = 1—[Ej :Q, u tg(AABC):Q, DF :w:@.
65) 65 16 16 16
Orser: AK:KC=1:1 BK:—“EZW, DF=%.
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4, Hns Ka)XXJ10To0 3HAYCHUS napamMeTpa a peuiure CUCTEMY HEPaBCHCTB
2
X—4x+6-a)(a—x—-2
( Ja-x-2)
N (16 6aoB)

109 :_4y/5(2—1)° <3.

Pemenne:
(x-2)>+2-a)(x—a+2)>0,
(x2—4x+6—a)(x—a+2)>0 X<9,
J9-x "o Ix(x-4)>0, x#-1, x=#5 a>l
log,.. ,. :(a—1) <], 2
(¢=400/5 (x24x5)(a—x gx+5j30.

N300pa3um pernieHre JaHHOH CUCTEMBI Ha IIOCKoCTH Oxa:

A a
B a= (x— Zjl 2+2
L '
1 5
4 2
 EAERN /
2 : W L L L LT e o
¥ x
s A R Do e VRS SEFURE S Y E A S S
2
. . X —4x+5
Haiinem Touky X <9 mepecedenus mpamoit @ =X+ 2 u mapabonsl a = —F Unmeem
2
X“—4x+5 9-4/101 13-+/101
ST T ox+2, x*-9x-5=0, x<9, x= R —

Haiinem kopHu ypastenus X2 —4X +5—5a =0, (x— 2)2 =5a-1, Xqjp = 2++5a-1.
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Haitnem xopHu ypaBHEHUSA

(x-2*+2-a=0, (x-2)°=a-2, x,=2+a-2, ax2

1)

2)

3)
4)

5)

6)
7)

8)
9

Ilpu a €| 1; 13_2 101} uMeeM XE[Z—\ISa—l; 0)U(4; 2+\/5a—1]u(5; 9).

2

Tpu a=2 mieem xe(4;5)u(5;9).

Tpu @ €(2; 6] nveem X € (4; 5)u[2+m; 9).

Tpu @ €(6; 7) umeenm
XG(Z—\/TZ;O)U(4;2+Jaj)u(a—2;5)u[2+m;9).

Tpu @ €[7;10) umeenm XE(Z—m; O)u(4; 2+m)u[2+m;9).
Mpu @ €[10;11) nmeem XE(z—m; O)u(4; 2+Jﬁ).

IIpu a € [ll, + oo) nMeeM X € (—1; 0) \ (4; 5).

Ipu a <1 pemenwnii ner.

Mlpu @ € 13- 4101; 2] nmeem X € (a—2; 0)u(4; 2+\/5a—1]u(5;9).

OTtBeT:

1)

2)
3)
4)

5)

6)
7)

8)
9)

Mpn ae| 122" “101] mveen X | 2-Ba—1;0) (4 2++Ba—1]u(5;9).

2

Tpu @ € 13- ‘101; 2} nveem X € (a—2; 0)u(4; 2+\/5a—1]u(5;9).

2
TTpu a=2 mieem xe(4;5)u(59).

Mpn @ & (2; 6] wveem X € (4; 5)u[2+m; 9).

Tpu @ €(6; 7) umeenm
XG(Z—\/TZ;O)U(4;2+\/aTZ)u(a—2;5)u[2+\/5ai—1;9).

Tpw @ €[7;10) meen X €(2-+/a—2;0)u(4;2+a-2)u| 2+6a-1,9)
Mpn @ €[10;11) nveem x6(2—m; O)u(4; 2+Jﬁ).

IIpu a € [ll, + OO) nMeeM X € (—1; 0) Y (4; 5).

Ipu a <1 pemenwuii Her.
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5. B nmpaBwibHOW YyCEUEHHOW YETBHIPEXYTOJbHOW THUpaMUie
ABCDAB,C, D, cropona HmxHero ocHoBanusi ABCD pagna 8,

BepxHero ocHoBanuss ABC,D, paBna 4, BbicoTa nuUpamMubI

ABCDABC,D, pasna 8,/2/5, Touka O — LEHTp OCHOBaHMUSA

ABCD. IloBepxHOCTh MHOTOrpaHHHKa ® COCTOMT M3 KBajpara
ABCD, 6okoBbix rpaneii mupamuasi ABCDAB,C, D, u 60koBbix

rpaneii nupamugsl OAB,C,D,. Haiingure momane cedeHus
MHoOrorpaniuka @ IUIOCKOCTBIO, Mpoxoasuiei uepes Touku D, C | u cepenuny pebpa AB, .
(20 6amoB)

Pemenne.
Hycrs a=AB =8, b= AB, =4, Beicory nupamuast ABCDAB,C, D, o60o3naunm 4, h= 8\/2/_5 .
IToctponm ceyenne MHororpanauka O . I[Iycrs
touku Fu F - cepenunst AB u AB,

cootBeTcTBeHHO, Em E, - cepemunsr CD u

C,D,  coorerctBenno. Ilpamas  FC,

NPUHAJICKAT TUIOCKOCTH ceueHus. Haitgem
TO4Ky G nepecedeHHus 3TOU NMPAMON € NMPSAMOU

AD,. Toukn G u D nexar B IJJOCKOCTH I'DaHH

ADD,A. Ilpsmas GD  npunamiexur

IJIOCKOCTH  cedyeHus. Haiimem touky M
nepeceueHust 3TOM mpsmon ¢ pebpom AA.

Tpeyroneuuku BC,F, u AGF pasub, u

a
AG=Db= 2=
AG _AM
AD AM E'
ITycts P — Touka nepeceuenus npsmeix DC, u EE,. D1a Touka npruHaUIeKUT IIIOCKOCTH HCKOMOTO

ce4eHUs: MHororpaHHuka @, u %:%:%. B mnockoctu tpaneunn FEEF nposenem

npsmyto FP. ITockonsky O e FE, Hailinem Touky mepeceuenus mpsmoii FP ¢ orpeskom OE,.

Tpeyromeaukn AGM u ADM mnonoGHBI, 1

a

Fo 2
e __ i \\.

/ o L
4 -\
MepeceyeHusl MpsIMbIX FP u FE. M3 mnomoGus I TR

tpeyronbaukoB FE P u TEP crenyer, uro ET =2FE.. % | g

5]
(ST
|2
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A w3 nono6wus tpeyronsankoB FE Q u TOQ cnenyer, uro OQ =3QE,. 5 £ e
1QI___( 1
[lpsmas C,Q mnpuHAIISKUT IUIOCKOCTH cedeHus. Haiinem Touky N \,\ ;z.f'
nepecedeHus 3Tod mpsamoil ¢ pedpom OD,. Ilo Teopeme Menenas umeeMm "%}r" /
/
DN OQ EG =1. CnenoBaTeibHo, DN :2. \'\ /
NO QE, DC, NO 3 \ X,K
[Mpsmass GN npuHamnexuT 1wuIocKocTH ceueHws. Haiigem Ttouky K \"a
nepecedyeHus 31oil npsamoit ¢ pedbpom OA. Ilo Teopeme Menenas umeem . a
G Z Ay 2 D,
s ?
AK ON DG =1. CregoBareabHo, AK = 1 i J
KO ND, GA KO 3 R %
TEN
\

Ceuennem mHororpanauka ® Oyner muoroyronsauk DC,NKFEM .

\
IMnomans ceyenus DC,NKFM 0Oynem Bbrumcisare no ¢opmyne \/
o
S,.,=—=—,rae S, - TIoWajb NPOCKIUH CEYEHUS Ha IJIOCKOCTH
Cos @ 5

OCHOBAHU, @- YroJl MCXKAY IIJIOCKOCTBIO CCHUCHHA U IJIOCKOCTBIO

OCHOBaHMU4I. HafmeM miomaab MPOCKIUHW CCUCHHUA Ha IIJIOCKOCTb
OCHOBaHU4I.

_5a° a’ 33a (a_z_g_l.a_zj 3a> 3a 1 a

" 8 12 4516 (8 32 8
_469a° _ 469
3640 30

[TnockocTh cedeHuss W MIOCKOCTh ABC HWKHEro OCHOBaHHsA 4
HePeCceKaroTCs Mo MPIMOit /, mpoxopsiueii yepes3 Touky D u napamiensHoii npsimoit FC, . Eciu C;

- HPOCKOUA TOYKH Cl Ha IINIOCKOCTh HHXKHEIO

ocroanmsa, o C,C,=h=82/5. U3 touxu C, i § /Tc
OIlyCTHM IMEPHEHAUKYIISP ClH Ha npsmyio /. Eciu d \s‘ar /—/é
— BBICOTA TpeyroJIbHUKa AED, TO r‘%/}\ i of ‘ ‘-\.\ l
S
=, 7a’ 7a 14 Pl %
C].H = —= > > = = —, é/_ _‘ \_\
4 glat+a’/a 4B B AN
~ LW T
Vron C/HC, paBeH ¢@- yriy Mexay IIOCKOCTBIO 7 2 /9
CEUYEHUS U IUNIOCKOCTBIO OCHOBAHMS. Sl /
/_,.ﬂ \__\. L
¢ a .2
., /'J x"/__»
T \\ 3 W
\\\ / /_.-"/ ."\‘\ff
' S, L2 K
\\ '/'/’ \
N
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9o = h _8 2/5'\/5—4\/5 CoSp = _!
Y= CH 14 7 itgp 9
S .
oo = =w=20,1-
cosp 30-7
Otset: 20,1.

6. CoroBast CBSI3b — 3TO LEINBI MHP BO3MOkHOCTeH. Ho 4T0OBI 0IH30BaTHCSI MU, HYKHO OBITH B
30oHe neiictBus 0Oa3zoBod cranuuu. Cetu GSM (2G) UMEIOT MOIIHOCTH, KOTOpasl MO3BOJISET
MOKPBIBATh TEPPUTOPHUIO PATUYCOM J0 35 KHUIOMETPOB HAa OTKPBITOM MecTHOCTH. B ropoackux
YCJOBHSIX, TJIe MHOTO 3J]aHUM, 30HA MpUEMa curHaja 3HauutenbHo ymeHbinaercs. Cetu 3G u 4G
(LTE) paboraroT Ha Oosiee BBICOKMX 4acTOTax, 4eM ceTd 2G, U UX CUTHAI Xy>Ke IPOHUKAET CKBO3b
MpensTCTBUs U Ooubliie noABepxkeH nomexaM. B cetsx GSM 6b110 10CTATOYHO HECKOJIBKUX BBIIIEK,
4TOOBI MOKPBIBATH OoJblNe TeppuTopuH, a s 3G u 4G ceteil Ans obecrnieyeHs: HACKHOW CBA3H
TpeOyeTcst OOIbIIE BBIIICK.

B ropone ycranosnen perpancisitop GSM ceTu, KOTOpbI oOecreduBaeT MOKPBHITHE B
npenenax okpykHoctd paauycoMm R = 10 km. LleHTp okpy>KHOCTH — OCHOBaHME BbIIKH. OJHAKO U3-
3a 0COOEHHOCTEH penbeda 30Ha MOKPBITHS 3TOTO PETPAHCIATOPA OTPAaHUYCHA XOPIOH, TPOBEACHHON
BHYTPH 3TOH OKPY>KHOCTH. XOp/a HaXOIUTCs Ha pacCTOSTHUM d = 2 KM OT LIEHTPa OKPYKHOCTH.

B wMenbmem cermeHre, OO0Opa30BaHHOM XOpJOW, HEOOXOAMMO YCTAaHOBUTH TpH
JIOTIOTHUTEIBHBIX peTpaHcasaTopa (3G BBIIIKH) C KPYTOBBIMH 30HAMH IMOKPBITUS TaK, YTOOBI JIBE
30HBI UMEJIM OJTMHAKOBBIN PAIUyC U KacalluCh TPETHEH 30HBI, @ TAKXKE YTOOBI BCE TP 30HBI KacaIUCh
XOPJBI 1 OCHOBHON OKpPY>KHOCTH.

HaiinuTe paanychbl 30H MOKPHITUS TPEX JONOJIHUTEIIBHBIX PETPAHCIATOPOB, KOTOPHIE HYKHO
YCTaHOBUTbH B MEHbIIIEM cerMeHTe. OmnpenenuTe Mmiolaab YacTh MEHBIIEr0 CerMeHTa, KoTopasi He
MOTajaeT B 30HY JIeHCTBUS JONOIHUTENbHBIX peTpaHcasaTopoB. (20 Gayios)

Pemenne. Ilycts nBe 3G BBILKM UMEIOT OJMHAKOBBIA pajuyc

neucteus r. Tperbs - r;. Paguyc OCHOBHOM OKpyxkHOCTH R,
paccTosiHHEe OT IIeHTpa OOJIbIION OKPYXKHOCTH 10 Xopasl - d. T.k.
OJMH BIIMCAaHHBIM KPYr JODKEH MMETh MAaKCUMAJbHBIA U3
BO3MOXHBIX pPaJuyCcoOB, TO €ro AWaMmeTp HOJDKEH COBIIAJaTh C

BBICOTOM CerMeHTa, a paauyc OyIeT paBeH IOJOBUHE BBICOTHI
CerMEHTa, JBa JAPYTUX Kpyra MOTYT pacrnojaratbCsi TOJIbKO
CUMMETPUYHO CIpaBa U cjeBa OT NepBoro kpyra. Benem Touku, kak

nokazano Ha ueptexe: O — nentp 6ompioi okpyxHoctu, C, CI —

LEHTPhl MAaJIEHBKUX OKpYXHOCTeH, P — wnentp Oonbumei u3
BIMcaHHbIX. H, J — Toukn kacaHus MalleHBKUX OKPY)KHOCTEH ¢ OObIIeH U3 BIMCcaHHBIX. B — Touka
KacaHMsl cpeiHel OKpyXHOCTHU ¢ Xxopaoil. OB=d — 3aganHoe paccTosiHUE OT LIEHTPa A0 XOPIbI.

CK LOP, OPNOxp(O,R)=E, CK =x.

OC=R-r, BK=r, OP=d+r,,CP=r+r, KP=r,-r =
2OCK: (R-r’=x*+(d+r)> = x*=(R*-d*)-2r(d+R),

APCK:  (+1)’=x"+(r,—-r)> = x’=4r-r.
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T.K. BOMCAaHHBII KPYT JOKEH MMETh MaKCUMAaJbHBIN U3 BO3MOXKHBIX PaJUuycoOB, TO paauyc Oyner

R-d 10-2
PaBCH IMOJIOBUHC BBICOTHI CCIMCHTA: I’l = T = T =4, C Y4€TOM 3TOTI'O IMOJIYyUYHUM
2 42 2 42 R*—d® 96
(R°=d*)-2r(d+R)=4r-r, > (R°—d°)-2r(d+R)=2r(R-d) = r= R :410:2,4

IToncuuraem miomab 4acTH CErMEHTa, KOTopas He MOIaJaeT B 30Hy AeicTBUs peTpaHcisaTopos 3G.
Ilycts ZLOB=a, S, =S

ceamenma *©

2 2
cowzzﬁz9 = sSina=,/1- 9 = sin204=29 1- 9
OL R R R R

2
§$=5,-25 -S, :%RZ(Za—sin 20) = 27r? — 71} :%RZ(Za—Z% 1—(%} )—27xr?—7xr}

INoncrasuM 3uauenus R=10, d=2, Torga

2./6 1 2[

COSazl, sinag =——, azarCcosl, S=— 102(2arccos——2
5 2 5 5

46

S =50(2arccos % - E) —11,527 — 7 -16 =100arccos % - 8\/6 —-27,527

NV 272,47 — -4

OtBer: 2,4 km, 4 kv, 2,4 kM, S =100aI’CCOS%—8\/€ ~27,52r.
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«MOCKOBCKWIN roCyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

nMeHn H.3. BayMaHa (HauMOoHanbHbIN MCCNeaoBaTeNbCKUIN YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «LWWAI' B BYOQYLUEE»

Kputepmun oLleHMBaHMAa ONMMINALHOMN PaboThl

MNpodunb: MaTemMaTmKa
NMpeaMeT: MatemMaTmKa

Knacc: 11

3apgaHue 1 MaKcKMasibHag oleHKa: 12 6annos
Kputepui (yuntbiBaeTca 6an, NonyyYeHHbIM 3a BbIMOSTHEHHbBIN KPUTEpPUiA) Bann
3agada pelueHa NoAHOCTbIO, MosyYeH BepHbI 06OCHOBAHHbIM OTBET. 12
Bce paccyrkoeHuns BepHble, copMyNmMpoBaHHble YTBepPXOeHUA CTPOro o60CcHoOBaHbl. JonylLie- 9
Ha ogHa apudMeTmdecKaa oLmnbKa.
MIMeloTca BepHble Warv npuv peleHmMm nosy4YeHHoOM CUCTEMDI, M3 KOTOPOM MOXXHO Bblpa3snTb 6
HY>KHOE 3HayeHue.
3afada cBefeHa K CUCTEME, U3 KOTOPOW MOYKHO BbIPa3nTb HYy)KHOE 3HaYeHue. 3
PelleHMe He COOTBETCTBYET HM OHOMY U3 KPUTEPUEB, NepedncrieHHbIX Bbllle. 0

3apaHue 2 MaKcKMaibHaga oueHKa: 16 6annos
Kputepui (yuntbiBaeTca 6a, NoyyYeHHbIM 3a BbIMOSTHEHHbIN KPUTEepUiA) Bann
3afadva pelueHa NoAHOCTbIO, MOSyYeH BEPHbIM OBOCHOBAHHbIM OTBET. 16

Bce paccykaeHus BepHble, NpeactaBieHHble GopMysbl CTPOro o60cHOBaHbIl. [JonylleHa oaHa 12
apudmMeTmyeckasa oLmbKa.

MpaBWbHO BbIMNCNEHO YMCSIO MEPECTAaHOBOK, cogepxallmx crnoso TOM m IMOT, npwm 3ToM npa- 8
BWTbHO BbIYUCIEHO YMC0 BCEX MepecTaHOBOK.
MpaBUbHO BbIYMNCIEHO YMC/10 BCEX MEePECTaHOBOK. 4
PelleHMe He COOTBETCTBYET HM OOHOMY U3 KPUTEPUEB, NEPEUNCTIEHHbIX BbILLE. 0
3apaHue 3 MaKCUMaribHaga oLeHKa: 16 6anoB
Kputepui (yuntbiBaeTca 6an, MoayYeHHbIM 3a BbIMOTHEHHbBIN KPUTEPUA) Bann
3afada pelueHa NOAHOCTbIO, MOMyYeHbl BCe BEPHble 0OOCHOBaHHbIE OTBETHI. 16
Bce paccy»kaeHua BepHble, MpencTtaBneHHble GOpMybl CTPOrO 060CHOBaHbI, BCe HY>XXHble OT- 12
BeTbl MOMly4eHbl TOYHO. [JonylleHa ogHa apndmMeTmyeckada ombka.
O60CHOBAHHO Moy4YeHo BepHoe oTHolleHue : AKKCu BbluMcieHa O1nHa oTpe3ka BK nnu DF. 8
MpaBUIbHO BblYMUCTIEHBI BCE CTOPOHDbI TpeyronbHmka ABC. 4
PelleHMe He cCOOTBETCTBYET HY OOHOMY U3 KPUTEPUEB, NEPEUNCTIEHHbIX BbILLE. 0




®depepanbHoe rocyaapcTBeHHOE aBTOHOMHOe

obpa3oBaTenibHOe yYpexaeHne BbicLlero obpasoBaHus

«MOCKOBCKWIN rocyfapCTBEHHbIN TEXHUYECKUIM YHUBEPCUTET

UMeHn H.3. BayMaHa (HauMoHanbHbIM MCCNefoBaTelbCKUIN YHUBEPCUTET)»

ONTMMMNUNALA WKOJIbHUKOB «WWAT B BYOQYLUEE»

3apaHue 4 MaKCMMabHag oueHKa: 16 6annoB
Kputepui (yumtbiBaeTca 6as, MoyYeHHbIM 3a BbIMOSTHEHHbIN KPUTEPUIA) Bann
3afadva pelueHa NOSHOCTbIO, MoflyYeH BepHbI 060CHOBAHHbIM OTBET. 16

s ogHOro Mnum AByxX M3 MPOMEXKYTKOB MNapamMeTpa HeBEPHO BbIMMCaHbI peLleHns, Mpmn 3ToM 12
OCTasbHble 3HaYeHWA NapaMeTpa 1 COOTBETCTBYOLLIME peLleHns HaldeHbl BEPHO 1 BCe yTBep-
YOEHNA 06OCHOBAHbI.

[Na He MeHee YeTbIPEX MPOMEXKYTKOB 3HAYEHMM MapaMeTpa NPaBUbHO BbliMMCaHbl PeLleHMs 8
CUCTeMbl, BCce NMpuBeaeHHble MpuX 3TOM yTBepXaeHUA 060CHOBaHbI.

BepHo BbiNMcaHbl BCe HeobxoaMMble orpaHMyeHnsd Ha X 1 a. VIMeeTcd cyLLeCTBEHHOE NMpoLBU- 4
XeHWe B pelleHn 3adaun. BepHo HaMgeHbl OOUH K13 MPOMEXXYTKOB 3Ha4YeHunm MnapaMeTpa n
cooTBeTCTBYyOUWMEe pelleHnda CUCTeMbl.

PeweHune He COOTBETCTBYET HMN OOHOMY N3 KPUTEPKMEB, NepedncyieHHbIX BblLLe. 0]
3apaHue 5 MaKCUMasibHaga oueHKa: 20 6annos
Kputepui (yuntbiBaeTca 6an, MoayYeHHbIM 3a BbIMOTHEHHbBIN KPUTEPUA) Bann
3agava pelleHa NoMIHOCTbIO, MoyYeH BepPHblI 060OCHOBaHHbIN OTBET. 20

Bce paccy»koeHma BepHble, MpeacTaBneHHble GOopMysbl CTPOro 060CHOBaHbI, BCe HY)>KHble OT- 15

BeTbl Mony4deHsbl. JonylleHa ogHa apudmMeTmyeckas olLMbKa.

Mpwn ycnoBum, 4to HaWOeHbl BCE OTHOLLUEHMS, B KOTOPbIX MJTOCKOCTb CedeHWd OefinT COOTBET- 10
crByrouimne pe6|oa MHOIorpaHHmMKa, BepHo HamgeHa naowanb npoexKumnm cedeHnd Ha rnJjioCKoCTb
OCHOBAHWS, MM HaMaeH KOCUHYC YITla MexXy NITOCKOCTbKo CeHEHUNA U MJTOCKOCTbO OCHOBaHWA.

NMONHOCTbIO OMKMCAHO MOCTPOEHME CeHeHda MHOMorpaHHMKa. HamgeHbl OTHOLLIEHMS, B KOTOPbIX 5
MMIOCKOCTb CeYeHUd AT COOTBETCTBYLIME pebpa MHOrorpaHHmKa.

PelleHMe He COOTBETCTBYET HU OOHOMY U3 KPUTEPUEB, NepPeUnCieHHbIX BbILLE. 0
3apgaHue 6 MaKCMManbHaga oueHKa: 20 6annoB
Kputepui (yuntbiBaeTca 6an, NonyyYeHHbIM 3a BbIMOSTHEHHbIN KPUTEpUiA) Bann
3apava pelleHa NoIHOCTbIO, MolydYeH BEePHbIM OTBET, BCe YTBePXKAeHa 060CHOBaHbI. 20

CoenaHbl He3HaYuTeNbHble BblYMCMTENbHbIE OLWMGKK. CaoenaH BeprIlZ PUNCYHOK, C YKa3aHneM 15
TOUeK KacaHud. INpaBuMbHO yKasaHbl U HaMOeHbl BCce PaCCTOAHUNA. HangeHbl naowagn KPYros,
naoLwaab cCerMeHTa, HO B X04e BblYMCIeHUN OonyLlleHbl apM¢)MeTquCKMe OLLINBKMN.

MoMHOCTBIO OMMcaHa MaTeMaTudyeckaa Mogenb. CaoenaH BepHbIM PUCYHOK, C yKa3aHueM Touek | 10
KacaHmga. OnKncaHbl BCe PacCTOAHMA, yKasaHbl TPeYrofibHUKM, KOTOpble HEOBXOAMMO PacCMOT-
pPeTb, HaMOeHbl OIMHbI CTOPOH TPEeYro/IbHMKOB. HalaoeHbl BEpHO MOLWaaM KPYroB. YKasaHbl
MOAXOMbl K HAXOXOEHMIO MMoLWaan cerMeHTa: BbinmcaHa Gopmyna, MMmnm BepHo HanaeH yron.

MaTteMaTmnyeckasa Moaefib onmncaHa YyactnyHo. CaenaH BeprIl7I PUNCYHOK, C YKa3daHMeM ToOYEK Ka- 5
CaHn4d, o603HavYeHreM OaHHOro B YCNOBNK PACCTOAHUNA. HanoeHbl PaanycCbl 30H NMOKPbITUA.

PeweHune He COOTBETCTBYET HMN OOHOMY U3 KPpUTEepUMeEB, NnepedncrieHHblX BblLUe. 0
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