Tpenuposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MAOOG01
(6a30BblIii ypoBeHD)

Bremmonnena: @O KJ1ace

I/IHCprKIIl/Iﬂ 10 BBINOJTHECHUIO paﬁOTLl

Pabora o mMaremaruke BKJIroyaet B ce0s 20 3a1aHuid.

Ha Beimonsenne pa6otst otBoautcst 3 yaca (180 MUHYT).

OTBeTHI K 3aJaHUAM 3aIllMCBIBAIOTCA B BUAC 4YHMClla WK IMOCICI0BATCIbHOCTHU
nudp B M0JI€ OTBETA B TEKCTE PaOOTHI.

Ilpu BBINOMHEHHWH 3aJaHUH MOXKHO IIOJIE30BATHCSl YEPHOBHKOM. 3amucu
B UCPHOBHKE HE YYHTBHIBAIOTCS IIPH OLICHWBAHUM PaOOTHL. bBayuiel, moiydeHHBIE
Bamu 3a BBITIONHEHHBIE 3a/IaHUS, CyMMUpPYIOTCs. [locTapaidTech BBITOJHUTH Kak
MOYHO OOJIbIIe 3a/1aHUH 1 HAOpaTh HANOOJIbIIIEE KOJIMYECTBO OAJIIOB.

Kenaem ycnexa!

© Cratl'pax 2015-2016 yu r

Maremaruka. 10 knacc. Bapuantr MAOOG01 (3amaz, 6a30BbIil ypOBEHb) 2

Omeemom K Kaycoomy 3a0QHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoodb,
uenoe 4ucio uau nocaedo6amenbHOCmy yugp. Januuwiume omeemsl K 3a0a-
HUAM 6 NOJle Omeena é meKkcne padomel.

HaiinuTe 3HaueHue BbIpaKEHUS (— - —) =

OrTser:.

HaiinuTe 3HaueHne BRIpayKeHISI 9,5-102 + 6, 7.10°.

OrTser:.

B cents6pe 1 kr cnus croun 40 py6ieid, B okTs0pe ciuBbl mogopoxand Ha 40 %,
a B HostOpe emé Ha 15 %. Cxonpko pyOieit ctomn 1 Kr ciiMB Tociie MOA0POKaHUS
B HO0pe?

OrTBer:.

IZI MOILHOCTb TOCTOAHHOTO ToKa (B BaTTax) BhIYMcisercs 1o popmyite P =1 °R, rie
| — cmna toka (B ammepax), R — comporusnenue (B omax). ITons3ysachk 3Toi
bopmynoii, HaliuTe MOIHOCTL P (B BarTax), €Ciam CONPOTHBIEHHE COCTABISET
12 Owm, a cuna Toka paBHa 3,5 A.

OrTser:.

l Botnoanume monvko O/AHO u3 3a0anuii: 5.1 unu 5.2.

Haiinure 3HaueHue BeIpaXkeHUs (\/E - 1)( \/E + 1) .

OrtBeT:

Haiigure 3nauenue Beipaxkenus |0g,686—1og,2.

OTBeT:
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Maremaruka. 10 kinacc. Bapuant MAOO601 (3amna, 6a30Bbiii ypOBEHB) 3

Jlns mpuroToBieHUs MapuHazia A orypuoB Ha 1 smtp Bonsl TpeOyercs 14 r
JIMMOHHON KUCIOTHI. JIUMOHHAs KucioTa mpoAaéres B maketukax no 15 r. Kakoe
HaMMEHbIIee YUCIO MAKETHKOB HYXXHO XO3SIKE IS MPUTOTOBICHUS 6 JHUTPOB
MapuHaza?

OrBer:

Haiigure xopens ypaBHenus 10— 6X =9X+ 4.

OTBeT:

Cronb moxamupaer JAETCKyI Topky nocepenune. Haiinure

BBICOTY | 3TOrO cTONOA, eciu Bbicota h ropku pasna 2,3 M. h

OTBerT jaiite B METpax.

OTBeT:

VYcTaHOBUTE COOTBETCTBUE MEXJY BEIMYMHAMM W MX BO3MOXXHBIMM 3HAUYCHUSIMMU:
K KaXI0OMY J3JIEMCHTY HEPBOTO CTOJ'I6IIa 1'10)16ep1/1Te COOTBCTCTByIOIHI/If/’I OJIEMECHT
U3 BTOpOIro CTOJ'I6LIa.

BEJIMYMHBI SHAYEHUW A
A) TUI0IIAIh MOYTOBON MapKH 1) 162kB. M
B) momans MMCbMEHHOTO CTOIA 2) 1,2xB. M
B) momans ropona Cankr-IlerepOypra 3) 1439 kB. kM
I') mionaas BONEHOOIBHOM TUIOMIAIKH 4) 52kp.cM

B tabauue nox kaxaoi OyKBOH, COOTBETCTBYIOLIEH BEJIIMUUHE, YKaXKUTE HOMEp e&
BO3MOXKHOT'O 3HAYEHHUS.

A|b|B|T

OrtBer:

M3 500 MOHHTOPOB, MOCTYIHUBIIMNX B TPOAaxy, B cpeanem 15 He paboraror.
KakoBa BEpOsATHOCTB TOTO, YTO CIy4aiHO BEIOpaHHBI MOHUTOP paboTaeT?

OrtBer:

© Cratl'pax 2015-2016 yu r

Maremaruka. 10 knacc. Bapuantr MAOOG01 (3amaz, 6a30BbIil ypOBEHb) 4

Ha nuarpamme mokasaHa cpeaHeMecsdHas TemIiieparypa Bo3ayxa B EkarepuH-
Ooypre (CeepmmoBcke) 3a kaxabii Mecsan 1973 roma. Ilo ropusoHTamu
YKa3bIBaIOTCSI MECSIIBI, IT0 BEPTUKAIN — TeMIIepaTypa B rpagycax Llenbcus.
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8

-20

Omnpenenure No JauarpaMMe HauOOJBIIYIO CPEIHEMECSYHYIO TeMIepaTypy
B 1973 rony. OTBer maiite B rpagycax Llenbcust.

OrTBer:.

Jnst 00ciryKUBaHUST MEKIYHAPOIHOTO CEMHHapa HEOOXOIMMO coOparh IpyMILy
nepeBouNKoB. CBeeHHS 0 KaHAUIATax MPEeACTaBICHbI B TaOJIHULE.

Homep nepesoxunka P EININT CT((:;“gO;T:eZlgyr
1 HEMELKHUI 3900
2 HMCIAHCKWUM, aHTTTUHACKUHT 6050
3 HCITAHCKUH 3100
4 UCMAHCKUH, (PpaHIy3CKHi 6100
5 (dhpaHiy3cKuii 1900
6 AHTTTUHACKUHN, HEMELKU 6850

TTonb3ysicy Tabauueit, codepute XOTs Obl OAHY IPYIILY, B KOTOPOW NEPEBOIYUKU
BMECTE BJIAJICIOT BCEMH YETHIPHMSI SI3bIKAMU: aHIJIMHCKUM, HEMEIIKMM, HCIIAaHCKUM
1 (hpaHIy3CKUM, —a CyMMapHas CTOMMOCTb UX yciryr He npesbiiaet 12 000 pyoneit
B JIeHb. B oTBeTe ykaxuTe Kakoi-HMOyAb OJMH HAOOp HOMEPOB IIE€PEBOIYMKOB
6e3 mpo0eoB, 3anAThIX U JPYTHX JOMOJTHUTEIBHBIX CHMBOJIOB.

OrTser:.
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Maremaruka. 10 kinacc. Bapuant MAOO601 (3amna, 6a30Bbiii ypOBEHB) 5

ITnockocts, mpoxoxsamas uepes Touku A, B u C

|
(cM. pucyHOK), pa3bmBaeT KyO Ha JBa MHOTOIDaHHHKA. A T B
CKOJIbKO BEpIIMH y IMOJYYMBILErocs MHOTOIpDaHHUKA |
, o |
¢ OOJIBILIM YHCIIOM IpaHei? !
- C

OTBeT:

Buoioepume u evtnonnume moavko QAHO us3 3a0anuin 14.1 unu 14.2.

Ha pucyHke ToukamMu IOKa3aHbl OOBEMBI MECSYHBIX NpPOJAX oborpeBareneit
B Mara3uHe OBbITOBOWH TeXHUKHM. Il0 TOpHM30HTaNM YKa3bIBAIOTCS MECHILB,
110 BEPTHUKAIN — KOJIMYECTBO INPOJAHHBIX oOorpemareneil. s HarmsgHOCTH
TOYKH COCAMHCHBI JINHHUCH.
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JICK sSHB (I)CB Map arp Mail MIOH HIOJI aBI' CEH OKT HOs
3uMa BCCHa JIETO OCCHb

[Tonb3ysich PHUCYHKOM, IOCTaBbTE B COOTBETCTBHE KaXJIOMY M3 YKa3aHHbIX
[IEPUOJIOB BPEMEHH XapaKTEePUCTUKY NPojiax oborpesaresneii.

gﬁgﬁ%ﬁlﬁ XAPAKTEPUCTUKHU
A) 3uma 1) Exemecsunbiii  00bEM mpomax Obil  MeHbmie 40 mTyk
b) Becna B TEUCHHE BCETO MMEPHOJIA.
B) nero 2) ExxemecsiuHblii 00bEM NPOJaXK JOCTUI MAKCHMYyMa.
I') ocenn 3) ExemecsuHblii 00BEM Mpogak Majal B TECYCHHE BCErO

nepuoja.
4) EsxeMecs4HbIi 00bEM MPOJaX POC B TEUCHHE BCETO MIEPUO/A.

B tabmure o kakoi 6yKBO# yKaKUTE COOTBETCTBYIOIINN HOMED.

A|B|B|T

OTBeT:

© Cratl'pax 2015-2016 yu r

Maremarnka. 10 knacc. Bapuant MA00601 (3ama, 6a30Bblii YpOBEHB) 6

Ha pucynke nzo0paxensl rpaduk GyHKIMH U KacaTelbHbIE, IPOBEAEHHBIC K HEMY

B TOoukax ¢ abcuuccamu A, B, Cu D.

Yi

D

|

| | |

| | | -
A B 0 Cy X

B mpaBom cronbue yka3zaHbl 3Hau€HHsS NPOM3BOAHON (QyHKIMHU B Toukax A, B, C
u D. ITone3ysick rpadukoM, MOCTaBETE B COOTBETCTBUE KaXJIOH TOYKE 3HAUYCHUE
MIPOU3BOIHON (DYHKIIMU B HEH.

TOYKHU

3HAYEHMS [TIPOU3BOIHOM
A 1) -15
B 2) 05

C 3 2

D 4) -0,3
B

tabnuIe moJ Kax10i OyKBOI yKaKUTe COOTBETCTBYIOIIMI HOMEP.

A/B|C|D

OrtBeT:

ABCDEFGH — npaBunibHbIi BocbMuyronsHUK. Haiinure D E
yron ADF . OtBer faiiTe B rpaaycax. c E
Ortser:
B G
A H

JlBa peOpa mNpPSIMOYTOJBHOTO TapajlUleNielniesa paBHbI
7 u 4, a 00béM mapamenenunena paseH 140. Haiigure
IUIOIIA/Ib TIOBEPXHOCTH ATOTO MapajuiesIeuIeia.

[P

OTtBeT:
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Maremaruka. 10 kinacc. Bapuantr MAOOG01 (3amas, 6a30Bblil ypOBEHb) 7

Ha koopauHaTHO# npsiMoii oTMedeHbl urciao M u toukun A, B, Cu D.
A‘ B m C D

L L | & | -
o+ T t Tt —& T

-1 0 1 2 3 4 5

Kaxxmoit Touke COOTBETCTBYET OJHO M3 YHCCI B IIPaBOM cToJiore. YCTaHOBHTE
COOTBCTCTBUC MCXKAY YKa3aHHBIMH TOYKaMHU U YU CIIaMU.

TOUKHU

UUCIIA
D Vm
2) m?
3) m-1

8
4 —

o0 w>

BoummTte B OpuBeA€HHYIO B OTBETe TaONMIy MOJ KaKHOW OykBoi
COOTBETCTBYIOIIUI YUCITy HOMEP.

A|/B|C|D

OrtBer:

B rpymmne yuntcs 30 crynenToB, u3 HUX 20 4eJIoBeK clamy 3a4€T MO 9KOHOMHKE
n 20 cmanu 3a4€T MO aHMIMICKOMY $I3bIKYy. BhIOepuTe YyTBEp)KACHUS, KOTOpBIC
BCPHBI ITPU YKA3aHHBIX YCIIOBUAX.

1) B oroii rpynne Haitnéres 11 cTyaeHTOB, He CABIIMX HU OJHOTO M3 9THX JIBYX
3a4€TOB.

2) Xots 661 10 CTymeHTOB M3 3TOM TPYMIBI CHAdd 3a4EThl M MO IKOHOMHKE,
U 10 aHTJINICKOMY SI3BIKY.

3) He Gonee 20 crymeHTOB W3 3TOH TPyl CHajid 3a4€Thl U 110 IKOHOMHKE,
U 110 aHIJIMHCKOMY SI3BIKY.

4) B oroit Tpymme wuaimérest 20 CTYyIEHTOB, KOTOpBIE HE CHAlH 3auéra
10 aHITIMHCKOMY $3bIKY, HO C/IJIU 3a4€T 110 SKOHOMUKE.

B orBere 3anuimmTe HOMEpa BHIOPAHHBIX YTBEpKICHUI 0e3 MpoOesnoB, 3amsaThiX
U JIPYTUX JIOTIOTHUTEIILHBIX CUMBOJIOB.

OrtBer:

© Cratl'pax 2015-2016 yu r

Marematuka. 10 kiace. Bapuant MA00601 (3anaj, 6a30Bblii ypoBeHb) 8

Iu¢pe!l 4eThIpEX3HAYHOTO YHCA, KPATHOTO S5, 3amucaid B OOpaTHOM IOPSIKE
U [OJIyYWIM BTOPOE YETHIPEX3HAUHOE YMCIO. 3aTe€M M3 IEPBOIO UUCIA BBIWIN
Bropoe u noxyunin 1359. IlpuBeanTe poBHO OMH MPUMEpP TAKOTO YHCIIA.

OrTBerT:

Ha xompreBoii mopore pacronoxkeHo deTsipe OeH3okonoHku: A, b, B u T.
Paccrosnue mexny A u b — 75 km, mexay A u B — 50 km, mexay B u I' —
40 xM, Mexay I’ 1 A — 60 kM (Bce pacCTOSIHUSI U3MEPSIIOTCS BIOJIb KOJIBLEBOH
JIOPOTH I10 KpaT4yauIuei ayre).

Haiinure paccrosaue (B kmutomerpax) mexay b u B.

OrtBeT:
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Tpenuposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MAO0602
(6a30BblIii ypoBeHD)

Bremmonnena: @O KJ1ace

I/IHCprKIIl/Iﬂ 10 BBINOJTHECHUIO paﬁOTLl

Pabora o mMaremaruke BKJIroyaet B ce0s 20 3a1aHuid.

Ha Beimonsenne pa6otst otBoautcst 3 yaca (180 MUHYT).

OTBeTHI K 3aJaHUAM 3aIllMCBIBAIOTCA B BUAC 4YHMClla WK IMOCICI0BATCIbHOCTHU
nudp B M0JI€ OTBETA B TEKCTE PaOOTHI.

Ilpu BBINOMHEHHWH 3aJaHUH MOXKHO IIOJIE30BATHCSl YEPHOBHKOM. 3amucu
B UCPHOBHKE HE YYHTBHIBAIOTCS IIPH OLICHWBAHUM PaOOTHL. bBayuiel, moiydeHHBIE
Bamu 3a BBITIONHEHHBIE 3a/IaHUS, CyMMUpPYIOTCs. [locTapaidTech BBITOJHUTH Kak
MOYHO OOJIbIIe 3a/1aHUH 1 HAOpaTh HANOOJIbIIIEE KOJIMYECTBO OAJIIOB.

Kenaem ycnexa!

© Cratl'pax 2015-2016 yu r

Maremaruka. 10 knacc. Bapuantr MAOO602 (3araz, 6a30BbIil ypOBEHB) 2

Omeemom K Kaycoomy 3a0QHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoodb,
uenoe 4ucio uau nocaedo6amenbHOCmy yugp. Januuwiume omeemsl K 3a0a-
HUAM 6 NOJle Omeena é meKkcne padomel.

11).18
=

. 1
HammTe 3HAaYCHUC BBIPAKCHUA (% +—

8

OrTser:.

HaiinuTe 3HaYeHNe BBIpayKEHUSI 9,4~102+ 2,1-103.

OTtBeT:

B centsa6pe 1 kr cnus cromn 60 py6reit, B okTsiOpe cIuBBI mogopoxkaiu Ha 25 %,
a B Hos0pe emé Ha 10 %. Ckonbko pyOiiei cromn 1 KT ¢iIMB 1MocCie MOA0pOKAHUS
B HO0pe?

OrTBer:.

IZ' MOoMLIHOCTh OCTOSHHOTO TOKa (B BAaTTax) Bhruucisiercs 1o dpopmyie P = | °R, rze
| — cuna toka (B amnepax), R — conporusienue (B omax). ITosb3yschk 3Toi
bopmyioii, Halinure MOIIHOCTE P (B BarTax), €Ciii CONPOTHBIECHHE COCTABIISCT
16 Owm, a cuna Toka paBHa 5,5 A.

OrTser:.

l Botnoanume monvko O/AHO u3 3a0anuii: 5.1 unu 5.2.

Haiinure 3HaueHHE BBIPAKECHUS (\/ﬁ - 3)(@ + 3) .

OTtBeT:

Haiinure 3nauenue Beipaxkenus |0g,588—1o0g,12.

OTBeT:
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Maremaruka. 10 knacc. Bapuantr MAOO602 (3aras, 6a30Bblil ypOBEHB) 3 Maremaruka. 10 knacc. Bapuantr MAOO602 (3araz, 6a30BbIil ypOBEHB) 4

El JUts TpUroTOBICHMS MapHHaja Uit orypuos Ha 1 yutp Bomsl Tpebyercs 11 r Ha nuarpamMme mnokasaHa cCpeJHEMECsSYHas TeMmIepaTypa Bo3gyxa B Himkaem
JMMOHHOW KHCIIOTHI. JInMOHHas Kucnora npopaérest B nmakerukax 1o 10 r. Kakoe Hosropoze 3a kaxasiii Mecsint 1994 roza. T1o ropu3oHTany ykasblBalOTCS MECSLIBI,
HaMMEHBIIee YHUCIIO MAKETHKOB HY)KHO XO3sHKE JUIsl MPUTOTOBJICHUS 5 JIMTPOB II0 BEPTUKAJIM — TeMIIeparypa B rpagycax Llenbcus.

MapuHana? 16
Ortser: 12

HaiinuTe xopeHb ypaBHeHUs — 3+ 6X=—4X+4.

0 -
Orger: anB| [(DeB Map| anmp Mail MIOH MION aBT CEH OKT , TIeK
-4
Cronb moxamupaer JACTCKYyK TOpKy nocepenune. Haiinure -8 B |
BBICOTY | 3TOTO CcTOMI0A, ecnu BhicoTa h ropku paBHa 2,4 M. h -12

OTBer maiiTe B METpax.

-16

Orser: Omnpenenure 1O JuarpaMMe HamOOJIBIIYIO CPEIHEMECAYHYIO TEMIIepaTypy

B 1994 rony. OtBer naiite B rpagycax Llenbcus.

E VYcTaHOBUTE COOTBETCTBHE MEXKAY BEIWYMHAMHU M MX BO3MOKHBIMH 3HAYCHUSMHU!
K K2XJOMY 3JCMEHTY NEpPBOro CTONONA MOAOCPUTE COOTBETCTBYIOUIMN 3JIEMEHT Ortser:
13 BTOPOT'O CTONONA.

BEJIMYMHBbI 3HAYEHUA Jist o0ciy)KMBaHUsT MEXITIyHApOIHOIO CEMHHapa HEOOXOJUMO cOOpaTh TpyIIny
A) twiommans Tepputopun Poccnu 1) 420kB. M nepeBoAYMKOB. CBEJICHUS O KaH/AWIaTax MPEACTaBICHbI B TA0IHIIC.
B) momans noBepxHOCTH TYyMOOUKH 2 TOUMOCTH r
) e P . Y ) 0.2xe. M [epeBoagunknu SI3bIkH Cro Ovc yery
B) miomaae mouToBoOM MapKu 3) 17,1 MJIH KB. KM (py0.teii B 1eHB)
I') mwiomams 6ackeTOONLHOM MIOMATKHT 4) 68xs.cm 1 AHTTIMACKHH, NCTIAHCKU 5850
' 2 AHIIUHCKUI 3000
B tabnuie mox kaxo0i OyKBOH, COOTBETCTBYIOLICH BEIIMUMHE, YKaKUTE HOMEp e& 3 MCTIAHCKHH, QPaHITy3CKHMit 6800
BO3MOJKHOT'O 3HAYCHHS. 4 HeMeIKHit 2000
5 AHIIMHCKUN, HEMELKUI 5950
A[B[B[T , HOMEL 2
Orger 6 (hpaHiy3cKuit 050

IMone3ysicy Tabmuueit, codepute XoTst Obl OJHY IPYIMILY, B KOTOPOH IEPEBOAUUKU
BMECTE BJIAJICIOT BCEMH YETBIPHMS S3bIKAMU. AHTTIMHCKUM, HEMELKUM, UCIIAHCKUM
U (QpaHIly3CKHM, — a CyMMapHasi CTOUMOCTb UX yciyr He npesbimaer 12000 pyoaeit
B JIeHb. B 0TBeTe yKakuTe KakoiH-HHOYIb OUH HaOOp HOMEPOB MEPEBOTIMKOB Oe3
po0OeIIoB, 3aISITEIX U APYTUX JOHOJHHUTEIBHBIX CUMBOJIOB.

W3 600 xmaBumatyp Juis KommbioTepa B cpenHem 12 HewcnpaBHbl. Kakoa
BEPOSITHOCTH TOTO, YTO CIyYaifHO BHIOpaHHAs KIIaBHATypa UCIpaBHA?

OTBeT:

OTBeT:
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Maremaruka. 10 kinacc. Bapuant MAO0602 (3amna, 6a30Bblii ypOBEHB) 5

ITnockocth, mpoxomsmas uepes touku A, B u C
(cM. pucyHOK), pasbmBaeT KyO Ha J(BA MHOTOTDaHHHKA.
CKoJIbKO TpaHell Yy MOJyYMBILErocsi MHOTOrpaHHUKA
¢ 6ONTBIIMM YHCITOM pEGeEp?

OrtBer:

Buioepume u évitnonnume monvko O/AHO u3 3a0anuii 14.1 unu 14.2.

Ha PUCYHKE TOYKaMH IIOKa3aHbI 00BEMBI MECSYHBIX npoJax o60rpeBaTeneI?1
B MaraswHe OBITOBOH TeXHHUKH. [lo TOPU3OHTAJIM YKa3bIBalOTCSA MECALbI,

10 BEPTHUKAIM — KOJIMYECTBO NPOAAHHBIX oborpesareneil. s HarmsgHOCTH
TOYKH COEJAMHEHBI JIMHHUEH.
160 ;
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JeK sHB ()eB Map amp Mail MIOH MIOJ aBI' CEH OKT HOA
3UMa BECHA JIeTO OCEHb

[Tonb3ysich PUCYHKOM, TOCTaBbTE B COOTBETCTBHE Ka)XJIOMY M3 YKa3aHHBIX
NIEPUOIOB BPEMEHH XapaKTEepUCTUKY MPOax oborpeBareneii.

MEPUO/IbI

BPEMEﬁI/I XAPAKTEPUCTUKHU
A) 3uma 1) Esxemecsunblit 006EM mpoak poc, Ho 0611 MeHbie 100 mTyk.
B) Becha 2) ExxeMecsuHbIN 00bEM TIPOIAXK TTaIalT.
B) nero 3) Exemecsunsiii 00bEM Tpoax poc u 661t Gosbime 120 mryk.
I') ocenn 4) ExeMecsauHblii 00BbEM TPOJAK HE MEHSJICA B TEUYEHHE BCETO

Hepuoa.
B Tabnuie nox kaxa0i OYKBOH yKaXHUTE COOTBETCTBYIOLIMI HOMED.
A|b|B|T

Ortser:

© Cratl'pax 2015-2016 yu r

Maremarnka. 10 kinacc. Bapuant MA00602 (3ama;i, 6a30Bblii ypPOBEHB) 6

Ha pucynke nzo0paxensl rpaduk GyHKIMH U KacaTelbHbIE, IPOBEAEHHBIC K HEMY

B TOoukax ¢ abcuuccamu A, B, Cu D.

Yi

B mpaBom cTonOue ykasaHnsl 3HaYeHHs MPou3BoaHON (yHKIMK B Toukax A, B, C
u D. Tlonp3ysich rpaukoM, MOCTaBbTE B COOTBETCTBUE KaKAOH TOUYKE 3HAYCHUE
MPOU3BOIHON (DYHKIINU B HEH.

TOYKU 3HAYEHM S [TPOU3BOJIHOM

A 1) 05
B 2) —07
c 3) 4
D 4) -3
B tabnune nox kaxaoi OykBoi yKasKUTe COOTBETCTBYIOIMH HOMED.

A|B|C|D
Otger:
ABCDEFGHIJ — mnpaBuiibHbIH J1€CATHYTOJBHHUK.

Haiinure yron ADI . OtBer paiite B rpajycax.

OTBeT:

JIBa peOpa mpsMOYTrOJNIBHOTO Tapajuielienumeia paBHbl 8 u 5,
a 00béMm mapamnenenunena pasen 280. Haiinure muomanm
MOBEPXHOCTH 3TOTO Mapajieenune/a.

USRI
|
|
|

OrtBeT:
© Cratl'pax 2015-2016 yu r




Maremaruka. 10 knacc. Bapuantr MAOO602 (3aras, 6a30Bblil ypOBEHB) 7

Ha koopauHaTHO# npsiMoii oTMedeHbl urciao M u toukun A, B, Cu D.
A ‘ Bm C ‘D

-3 -2 -1 0 1 2 3

Kaxmoit Touke COOTBETCTBYET OJHO H3 YHCCI B IIPaBOM cToJione. YCTaHOBHTE
COOTBCTCTBUC MCXKAY YKa3aHHBIMH TOYKaMHU U YU CIIaMU.

TOUYKHU

| o ] -

YUCJIA
1) 4-m
2) m2
3 vm+1
2

4 -

o0 w>

BoumumTte B OpuBEeAEHHYI0O B OTBETe TAaONMMIy MOJ KakmoW OykBoi
COOTBETCTBYIOIIUI YHCITy HOMED.

A|/B|C|D

OrtBer:

B wmacce yumtcss 25 dYenoBek, M3 HHUX 16 4YeNOBEK IOCEHIAIOT KPYXKOK
110 AHITMHCKOMY SI3BIKY, a 13 — KpyXOK II0 HeMEeIKOMY Ss3BIKy. BriOepure
YTBEPIKACHHUS, KOTOPBIC BEPHBI IIPU YKA3aHHBIX YCIOBHSX.

1) Kaxzaplii y4eHHK M3 3TOrO Kiacca MOCEIIaeT W KPYXKOK IO aHTIHHCKOMY
SI3BIKY, M KPY’KOK 110 HEMEIIKOMY SI3BIKY.

2) Haiinércs XoTs ObI TPU YEIOBEKa M3 ITOTO Kiacca, KOTOpPbIE MOCEHIaloT 0ba
KpYKKa.

3) Ecnu y4eHHK U3 3TOro Kiacca XOIHUT Ha KPYXKOK IO aHIJIIMHCKOMY SI3BIKY, TO
OH 00s13aTENILHO XOOUT Ha KPYIKOK 10 HEMCIUKOMY SA3BIKY.
4) He 6osee 13 yenoBek U3 ITOTO Ki1acca MOCEIIAOT 00a KPYKKa.

B orBere 3ammimmuTe HOMepa BHEIOPAHHBIX yTBEPIKAEHHI 0e3 mpoOesoB, 3amsThIX
1 IPYTHX JOTOTHUTEIBHBIX CHMBOJIOB.

OrtBer:

Llndpsr 4eTHIPEX3HATHOTO YHCTA, KPATHOTO 5, 3ammcaad B OOpaTHOM MOPSIKe
1 MIOJTYyYWIM BTOPOE UYCTHIPEX3HAYHOE YHCIIO. 3aTeM M3 IIEPBOTO UHCIA BBIWIN
BTOpOE ¥ nonyumnyu 1638. [IpuBeanute poBHO OJHUH IIPUMEP TAKOTO YUCIA.

OrtBer:
© Cratl'pax 2015-2016 yu r

Maremarnka. 10 kinacc. Bapuant MA00602 (3ama;i, 6a30Bblii ypPOBEHB) 8

Ha kosnbuieBoii jopore pacroiioskeHo 4erbipe OeH3okoioHku: A, b, B u T.
Paccrosinue mexny A u b — 35kMm, mexny A u B — 15 km, mexny Bu ' —
25xm, Mexay I' 1 A — 30 kM (Bce pacCTOSHHS W3MEPSIOTCS BIOJb KOJIBIIEBOM
JIOPOTH TI0 KpaTJanIiei Iyre).

Haiinure paccrosiaue (B kumoMerpax) mexay b u B.

OrTser:.

© Cratl'pax 2015-2016 yu r




TpenupoBounas padora no MATEMATHUKE
10 kaace
18 mas 2016 rona
Bapuant MA00603
(6a30BblIii ypoBeHD)

Breimonnena: @O KJ1acc

I/IHCprKHI/Iﬂ 10 BBIIIOJTHCHUIO paﬁOTLl

Pabora o maremaTrke BKiIodaetT B ce0st 20 3anaHuil.

Ha Beimonsenne pabotst otBoautcst 3 yaca (180 MUHYT).

OTBeTHI K 33aHUSAM 3alUCHIBAIOTCS B BUJE YUCIA WIHM IOCIEA0BATEIbHOCTH
mudp B 1oj1e OTBETA B TEKCTE PaOOTHI.

Ilpu BBINOJHEHMU 3aJAHUH MOXKHO I10JIb30BAThCSl UEPHOBMKOM. 3arucu
B UCPHOBHKE HE YYHTBHIBAIOTCSI IIPH OLCHWBAHUM PaOOTHL. bajiel, mosydeHHbBIE
Bamu 3a BBINIOJHEHHBIE 33JaHUsA, CyMMHpPYIOTCS. [locTapaliTech BBINOJHUTHL Kak
MO>KHO OOJIbIIE 3a/laHUi ¥ HaOpaTh HanOoJIbLIee KOIMIESCTBO OANIIOB.

Kenaem ycnexa!

© Cratl'pax 2015-2016 yu r

Maremaruka. 10 knacc. Bapuant MAOO603 (3aras, 6a30BbIil ypOBEHB) 2

Omeemom K Kaycoomy 3a0AHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoob,
yenoe 4ucno0 uiu nOcne0oeamenbHocmy yugp. 3anuwiume omeemel K 3a0a-
HUAM 6 nOJle Omeema ¢ meKcme padonol.

. 5
Haitnure 3nauenue BBIPDAXKCHUSA (— -7 ="

OrTBer:.

HaiinuTe 3HaueHne BeIpaykeHUS 9,4-103 +2, 2.10%.

OrtBer:.

B cents6pe 1 kr cnus croun 70 py6neid, B okTss0pe ciuBbl ogopoxanu Ha 30 %,
a B Hosi0pe emé Ha 20 %. Cxonbko pyOuiei cromn 1 Kr ciauB 1mocie moa0poXKaHus
B HOsI0pe?

OrtBeT:

MOoIIHOCTh OCTOSIHHOTO TOKa (B BaTTax) BeIYHCISICTCs 110 popmyie P =1 2R, rzue
| — cuna toka (B ammepax), R — comporusnenue (B omax). IToms3ysicek 3Toi
(opmyoii, Halinure MomHOCTE P (B BarTax), €CiiM COINPOTUBICHUE COCTAaBISCT
48 Owm, a cuna Toka paBHa 1,5 A.

OTtBeT:

Buvinonnume monvko Q/AHO u3 3a0anuii: 5.1 unu 5.2.

Haiimure 3HaueHnE BBIPaKCHUS ( 11— 1)( 211+ 1) .

OrTBer:.

Haityiure 3nauyenue seipaxenns 10950 —109s2.

OrTser:.

Jnst mpuroToBIeHNsT MapuHajAa Ul orypuoB Ha 1 smmrp Bomsl TpeOyercs 18 r
JMMOHHOU KHCIOTHL. JInMOHHAs kucioTa mpogaéres B nakerukax no 10 r. Kakoe
HAUMEHBIIEE YUCIO IAKeTUKOB HY)KHO XO3SHKE Ul HMPUTOTOBICHUS © JIUTPOB
MapuHaaa?

OrtBeT:

© Cratl'pax 2015-2016 yu r




Maremaruka. 10 knacc. Bapuant MA0O0603 (3ama, 6a30Bbiii ypOBEHB) 3

Haiinure kopenb ypaBHeHust 8—5X=5x—4.

OTBeT:

Cton® moxmupaer AETCKYI0 TOpKy mocepenuHe. Haiinure

BbICOTY | 3TOrO CTONOA, ecnu BbIcOTa h ropku paBHa 2,7 M. h

OtBer faiiTe B METpax.

OTBeT:

VYcTaHOBUTE COOTBETCTBHE MEXKAY BEIWYMHAMHU M MX BO3MOXKHBIMH 3HAYCHUSMU!
K Ka)XJOMY 3JEMEHTY HEepBOro CTOJIONA MOAOEPUTE COOTBETCTBYIOUIMN SJIEMEHT
W3 BTOPOTO CTONOIA.

BEJIMYMHBI
A) TUIOIIaIh OHOW CTPAHHUIIBI YIeOHNKA

3HAYEHUA
1) 81,7kB. M
b) mnomans Teppuropun PecyGmuxu Kapenus 2) 330 ks. cm

B) momans o1HOIT CTOPOHBI MOHETHI 3) 180,5 ThiC. KB. KM
4) 300 kB. MM

B tabauue nmox kaxaoi OyKBOH, COOTBETCTBYIOLICH BEJIIMUMHE, YKAKUTE HOMEp e&
BO3MO’KHOTO 3HAUEHUSI.

I') mromaas 6aMHHTOHHOM ILTOMIA KK

A|b|B|T

OrtBer:

13 600 mykoBHIl TIONBIIAHOB B cpenHeM 48 He mpopactaroT. KakoBa BeposITHOCTh
TOTO, YTO CIIy4alfHO BBIOpAaHHAS U MOCaYKEHHAs TYKOBHIA IPOPACTET?

OrtBer:

© Cratl'pax 2015-2016 yu r

Maremaruka. 10 knacc. Bapuant MAOO603 (3aras, 6a30BbIil ypOBEHB) 4

Ha nuarpamme mokasaHa CpegHEMeECsyHas Temmeparypa Bo3ayxa B MuHCKe
3a kaxaeli mecsay 2003 roma. [lo ropu3oHTanmM yKa3bIBAIOTCS MECSIIBI,
[0 BEpTHKAIM — TemIieparypa B rpaaycax Ilenbcusi. Onpenenure mno auparpaMme
HauOONBIIYIO cpeaHeMecsunyro Temrepatypy B 2003 romy. Otser pnaiite
B rpaaycax [lenbcus.
20

16
12
8

OTBeT:

Jis oOcityKMBaHUST MEXIyHApOJHOI0 CEeMHHapa HEO0OXOJUMO coOparh IpyIny
repeBoAYMKOB. CBEZICHUs 0 KaH/AU1aTax [IPeCTaBICHbI B TA0IHIIE.

Homep nepeBoxunka A3pIKH CT((;p;BgO:T;eZIS)]yr
1 AHTTTUHACKUN, HEMELKUI 6900
2 (dhpaHiy3cKuii 2000
3 UCIIAHCKUH, (paHIly3cKUH 6050
4 HEMEIKHI 3950
5 HMCIAHCKWUM, aHTTTUHACKUI 5800
6 HCITAHCKHUH 2900

Tome3ysich Tabiuieid, codepute XOTst OBl OJHY TPYIILY, B KOTOPOI IIEPEBOIYHKH
BMECTE BJIAJICOT BCCMH YETBIPHMS SI3bIKAMHU. aHTJIMHCKUM, HEMCLIKHM, HCIIAHCKHUM
U (ppaHILy3cKUM, —a CyMMapHasi CTOMMOCTh UX yciyr He npeBbiinaet 12 000 pyoieit
B JIcHb. B OTBeTe yKakuTe KakOW-HUOYIb OJMH HabOp HOMEPOB MEPEBOIYMKOB
6e3 mpobenoB, 3aMAThIX U APYTHX IOTOIHUTEILHBIX CHMBOJIOB.

OrTBer:.

© Cratl'pax 2015-2016 yu r




Maremaruka. 10 knacc. Bapuant MA0O0603 (3ama, 6a30Bbiii ypOBEHB) 5

ITnockocth, mpoxomsamas uepes Toukn A, B u C
(cM. pUCYHOK), pa30HBaeT MPaBHIBLHYIO TPEYTOJIbHYIO TIPU3MY
Ha JiBa MHOrorpaHHuka. CKOJIBKO BEpIIUH Y TOJIyYUBIIETOCS
MHOT'OTpaHHHKA C MEHBIIMM YHCIIOM IpaHei?

C

OT1BeT:

Buoioepume u evtnonnume moavko QAHO us3 3a0anui 14.1 unu 14.2.

Ha pucyHke ToukaMu IOKa3aHbl OOBEMBI MECSUHBIX HpOJAX oborpeBareneit
B MarasuHe OBITOBOWH TeXHUKH. Ilo TOpHM30OHTaNM YyKa3bIBAIOTCS MECHILB,
10 BEPTHUKAIM — KOJIMYECTBO TNPOAAHHBIX obOorpesareneil. s HarmsgHOCTH
TOYKH COEIAMHEHBI JINHHUEH.

160

140 ”/‘/\1
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40 1 \
| |

20 : :
| |

0 | |

JCK SHB q)eB Map arp Mail WIOH UIOJT aBT CEH OKT HOs
3UMa BE€CHa JIETO OCCHb

[Tonb3ysich PHCYHKOM, IOCTaBbTE B COOTBETCTBHE KaXJIOMY M3 YKa3aHHbIX
NIEpUOI0B BPEMEHH XapaKTEePUCTUKY MPOaXx o0orpeBarelei.

IMEPUO/bI

BPEME)EII/I XAPAKTEPUCTUKU
A) 3uma 1) Esxemecsanbiii 006EM mpogax ObLT MeHbIne 40 mTyK B Teue-
b) Becna HHE BCETo Iepuoa.
B) nero 2) Tlamenune o0BEMa mpoaax Oosee yeM Ha 60 IITYK 3a TIEPHOSI.
I') ocenn 3) ExxemecsuHbIil 00bEM MPOAAK TOCTUT MAKCHMYMA.

4) EsxemecsaHsblit 006EM mpogax poc, Ho 0but MeHbime 100 mTyk.

B tabmuiie o kaXxkoii OyKBO# yKaKHUTE COOTBETCTBYIOIIUN HOMED.
A|B|B|T

OrtBer:

© Cratl'pax 2015-2016 yu r

Maremarnka. 10 knacc. Bapuant MA00603 (3amai, 6a30Bblii ypOBEHB) 6

Ha pucynke nzo0paxensl rpaduk GyHKIMH U KacaTelbHbIE, IPOBEAEHHBIC K HEMY
B TOoukax ¢ abcuuccamu A, B, Cu D.

A B o C D x
B mpaBoM crosi0lie yka3aHbl 3HAUCHHs TPOU3BOIHON (QyHKIMH B Toukax A, B, C
u D. ITomp3ysick rpadMkoM, TTOCTaBETE B COOTBETCTBHE KKIOW TOUKE 3HAUCHHE
MPOU3BOAHON (DYHKINH B HEH.

TOYKU 3HAYEHMS [TPOM3BOIHOM
A 1) 155
B 2) -15
C 3) 0,3
D 4) -07
B tabnune nox kaxaoi OykBoi yKasKUTE COOTBETCTBYIOIMH HOMED.
A|B|C|D
Otger:
ABCDEFGHI — mpaBuibHBI  JIEBATHYTOJEHUK.

Haiinure yron EAl . OTBer naiite B rpaycax.

OTtBeT:

A

JlBa peOpa mpsMOYroJILHOTO TNapajuienenunena paBubl 1 u 5, a
00béM  mapajutenenunena paseH  30.  Haiimure  ruromans
MOBEPXHOCTH 3TOTO Mapasieienunea.

OrtBeT:

© Cratl'pax 2015-2016 yu r




Maremaruka. 10 knacc. Bapuanr MAOO603 (3aras, 6a30Bblil ypOBEHB) 7

Ha koopauHaTHO# npsiMoii oTMedeHbl urciao M u toukun A, B, Cu D.
A ‘B ‘ mC D

| | L » L | L | o

- 1O— T T t P T t T L

-1 0 1 2 3 4 5

Ka)l(,ﬂoﬁ TOYKE COOTBETCTBYET OAHO U3 YHCECII B IIPaBOM CTOJ'I6II€. YcraHoBute
COOTBCTCTBUC MEXKAY YKa3aHHbBIMU TOYKAMU U YHUCIIaMU.

TOUKHU

YUCIIA
1) Vm-1
2) m?2
3) m-2

4
4)E

o0 w>

Brnumure B mpuBeA€HHYHO B OTBeTe TaOiMIly 1OJ KaxaoW OyKBOH
COOTBETCTBYIOIIUI YUCITy HOMEP.

A|B|C|D

OTBeT:

B ¢upme N paborator 100 uenoBek, n3 Hux 70 4eIOBEK 3HAIOT MOPTYTATBCKHH
s3plk, a 50 — ¢panmysckuil. BriOepure yTBep)KAEHMS, KOTOPHIE BEPHBI
IPH YKa3aHHBIX yCIOBHSIX.

1) B ¢upme N X0Tst OBI TIATH YENOBEK 3HAIOT W MOPTYTATBCKAHN, U (PPaHITy3CKHUii
SI3BIKH.

2) Her Hu oIHOro dYesioBeKa B 3TOW (HpMe, 3HAIOIIETO M MOPTYTaIbCKHI,
U QpaHIly3CKUil S3bIKH.

3) Ecnu uenoBek w3 3TOW (DUPMBI 3HAET MOPTYTaIbCKHN SI3BIK, TO OH 3HACT
1 QpaHITy3CKHH.

4) He 6onee 50 wuyemoBek u3 95ToW (GHUPMBI 3HAIOT H  [MOPTYTabCKH,
1 hpaHIly3CKUH SI3BIKH.

B oTBeTe 3amummTe HOMEpa BHIOPAHHBIX YTBEPXKICHHH Oe3 MpoOesoB, 3amsThIX

1 IPYTHX JOTIOTHUTEIBHBIX CHMBOJIOB.

OrtBer:

Lludps! 4eTHIPEX3HAYHOTO YHCNA, KPAaTHOTO 5, 3ammcaid B OOpaTHOM IIOpSIKE
U HOJyYHIN BTOPOE YETHIPEX3HAYHOE YMCIO. 3aTeM U3 IMEPBOTO YHCIA BHIUWIH
BTOpOe U noxyuwan 2448. [Ipusenure poBHO OAUH IPUMEP TAKOTO YUCTA.

OTBeT:

© Cratl'pax 2015-2016 yu r

Maremarnka. 10 knacc. Bapuant MA00603 (3amai, 6a30Bblii ypOBEHB) 8

Ha kosnbuieBoii jopore pacroiioskeHo 4erbipe OeH3okoioHku: A, b, B u T.
Paccrosinue mexny A u b — 55 kM, mexny A u B — 50 km, mexny B u ' —
40 kM, Mexay I' 1 A — 20 kM (BCe pacCTOSHHS H3MEPSIOTCSA BIOJb KOJBIIEBOM
JIOPOTH TI0 KpaTJanIiei Iyre).

Haiinure paccrosiaue (B kumoMerpax) mexay b u B.

OrTBer:.

© Cratl'pax 2015-2016 yu r




Tpenuposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MAO0604
(6a30BblIii ypoBeHD)

Bremmonnena: @O KJ1ace

I/IHCprKIIl/Iﬂ 10 BBINOJTHECHUIO paﬁOTLl

Pabora o mMaremaruke BKJIroyaet B ce0s 20 3a1aHuid.

Ha Beimonsenne pa6otst otBoautcst 3 yaca (180 MUHYT).

OTBeTHI K 3aJaHUAM 3aIllMCBIBAIOTCA B BUAC 4YHMClla WK IMOCICI0BATCIbHOCTHU
nudp B M0JI€ OTBETA B TEKCTE PaOOTHI.

Ilpu BBINOMHEHHWH 3aJaHUH MOXKHO IIOJIE30BATHCSl YEPHOBHKOM. 3amucu
B UCPHOBHKE HE YYHTBHIBAIOTCS IIPH OLICHWBAHUM PaOOTHL. bBayuiel, moiydeHHBIE
Bamu 3a BBITIONHEHHBIE 3a/IaHUS, CyMMUpPYIOTCs. [locTapaidTech BBITOJHUTH Kak
MOYHO OOJIbIIe 3a/1aHUH 1 HAOpaTh HANOOJIbIIIEE KOJIMYECTBO OAJIIOB.

Kenaem ycnexa!

© Cratl'pax 2015-2016 yu r

Maremaruka. 10 knacc. Bapuantr MA00604 (3amaz, 6a30BbIil ypOBEHB) 2

Omeemom K Kaycoomy 3a0QHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoodb,
uenoe 4ucio uau nocaedo6amenbHOCmy yugp. Januuwiume omeemsl K 3a0a-
HUAM 6 NOJle Omeena é meKkcne padomel.

. 1
HaI/II[I/ITC 3HAYCHUC BBIPAXKCHUS (— —Q== '

OrTBer:.

HaiinuTe 3HaueHne BeIpaskeHUS 9,4«102 + 5,4‘103.

OT1BeT:

B cents6pe 1 xr cinuB croun 80 py6ueit, B okTsi0pe ciuBbl nopopoxanu Ha 30 %,
a B Hosi0pe emé Ha 25 %. Cxonbko pyOuiei cromn 1 Kr ciamB 1ocie moa0poXKaHus
B HOsIOpe?

OTtBeT:

IZI MOIIHOCTh MOCTOSIHHOTO TOKA (B BAaTTax) BeIYUCISIETCS IO Gopmyne P = | ’R, rae
| — cuna toka (B amnepax), R — comnporusienue (B omax). ITojb3ysichk 3Toi
bopmyioii, Halinure MOIIHOCTH P (B BarTax), €ciid CONPOTUBICHHE COCTABIISCT
2 Owm, a cuna Toka paBHa 8,5 A.

OrTser:.

\ Bovtnoanume monvko O/AHO u3 3ad0anuii: 5.1 unu 5.2.

Haiinure 3HaYeHNE BBHIPAKCHUS (3@ - 4) ( 3\/1—1 + 4) .

OrTser:

Haiinure 3nauenune Beipaxenus 10g,;729—10g,9.

OTtBeT:

E’ Jlnst mpuroToBieHUs MapuHajAa Jull orypuos Ha 1 smutp Bomsl TpeOyerca 11 r
JMMOHHON KUCIIOTHI. JINMOHHas KHCIOTa mpopaéres B makerukax mo 15 r. Kakoe
HalMCHBIIIEe YHCIO TTAKeTHKOB HYXKHO XO3fifKe M1 HPHTOTOBICHHSA 9 JIUTPOB
MapuHaia?

OrTser:.

© Cratl'pax 2015-2016 yu r




Maremaruka. 10 kinacc. Bapuant MA00604 (3amnaz, 6a30Bbiii ypOBEHB) 3

Haiinure kopeHb ypaBHeHHS — 5+ 2X=—3X+6.

OrtBer:

Ctonb® noxnupaer AETCKyl Topky nocepeause. Haiinure
BbICOTY | 3TOrO CTONOA, ecinu BbIcOTa h ropku pasa 2,9 M. h
Ortser naiite B MeTpax.

OrtBer:

VCTaHOBHUTE COOTBETCTBHE MEX/LY BEIMYMHAMU U UX BO3MOXKHBIMH 3HAUCHMSIMHU:
K Ka)KJOMY 3JIEMEHTY [EepBOr0 CTOJIOLA IOAO0EPHTE COOTBETCTBYIOLIHI 3JIEMEHT
13 BTOPOTO CTONIONA.

BEJIMYMHBbI 3HAYEHUA
A) 1omans 6alkoHa B JoMe 1) 300 kB. MM
b) muomans Tapesnku 2) 5kB. M
B) mromane Jlagoxckoro o3epa 3) 17,7 ThIC. KB. KM
') miomams OHOW CTOPOHBI MOHETHI 4) 600 ks. cMm

B tabauie nmox kaxoi OyKBOH, COOTBETCTBYIOLICH BEIIMUMHE, YKAKUTE HOMEp e&
BO3MO’KHOTO 3HAUEHUSI.

A|b|B|T

OrtBer:

N3 300 caxeHIeB KpbDKOBHHKA B cpeaHeM 36 He mnprskuBatorcs. Kakoa
BEPOSTHOCTH TOTO, 4YTO CIy4yallHO BBIOPDAHHBI CaXeHell KPBDKOBHHKA
TIPYOKUBETCS ?

OrtBer:

© Cratl'pax 2015-2016 yu r

Maremaruka. 10 knacc. Bapuantr MA00604 (3amaz, 6a30BbIil ypOBEHB) 4

Ha nmarpamme moka3aHa cpenHeMecsyHas Temieparypa Bo3ayxa B CaHKT-
TlerepOypre 3a kaxawii mecsany 1999 roma. [lo ropu3oHTamM yKa3bIBArOTCS
MecsIlbl, TI0 BEepTHKAIM — TeMmieparypa B rpaaycax Llenscus. Onpenenute 1o
JHarpaMMe HanOOJBLIYIO CpeJHeMecsyHylo Temiepatypy B 1999 romy. Otser
naiTe B rpaaycax Lleascus.

20— =7 —

6+ 1 7 —

2+ + - —_—
8 +— - 2 B + e —
44— - 2 B + - —
0 — o

_a ﬂHB” M*Map “anp- Mad MIOH MION- aBI' CEH OKT HOST %’

-8 -

OTBeT:

Jist oOcityKMBaHUsT MEXIyHApOJHOIO CEeMHHapa HEO0OXOJUMO cOoOparh IpyIIny

TMEPEBOAYHUKOB. CBeI[eHI/ISI 0 KaHuaaTax npeacTaBJICHBI B Ta6n1/1ue.

IMepeBoquuKH SI3pIkH CTO“MOf Tb yeayr
(py®6.ieii B 1eHb)
1 AHTTTUHACKUI 3900
2 HMCIAHCKWM, aHTTTUHACKUI 7050
3 HEMELKHI 2850
4 HEMELKHI, UCITAaHCKUI 6150
5 HEMELKHi, paHily3cKuid 5800
6 (dpaHiy3cKuii 1900

[Tone3ysich Tabiuuei, cobepure XoTsi Obl OJHY IPYIITY, B KOTOPOH NMEPEBOIINKH
BMECTC BJIAZICIOT BCEMU YCTBIPbMS SI3bIKAMU . aHFJ’[HﬁCKHM, HEMCIKUM, UCITAaHCKUM
1 (hpaHIy3CKUM, —a CyMMapHas CTOMMOCTb UX yciyr He mpesblmaet 12 000 py6neit
B JicHb. B oTBeTe yKakuTe Kakoi-HUOY b OIMH HA0Op HOMEPOB MEPEBOTYNKOB Oe3
HpOGeﬂOB, 3alIATBIX U APYTUX OOIMOJTHUTEIbHBIX CUMBOJIOB.

OrtBer:.

ITnockocts, mpoxossmas 4yepe3 toukn A, B u C (cm. pucy-
HOK), pa30OMBaeT NpPaBWIBHYIO TPEYTrOJBHYI0 HPH3My Ha JBa
MHOrorpaHauka. CKoJbko péOep y MOIy4UBILIETOCS MHOIO-
TPaHHUKA ¢ OOJBIINM YHCIIOM BEPIIHH?

5

Cc

OTtBeT:

© Cratl'pax 2015-2016 yu r




14.1

Maremaruka. 10 kinacc. Bapuant MA00604 (3amnaz, 6a30Bbiii ypOBEHB) 5

Buvioepume u vinonnume monvko OAHO u3 3a0anuii 14.1 unu 14.2.

Ha PUCYHKE TOYKaMHU IIOKa3aHbI 00BEMBI  MECSIYHBIX IpoJaX XOJOJAUJIIBHUKOB
B MaraswHe OBITOBOH TeXHHUKH. [lo TOPU3OHTAJIM YKa3bIBAKOTCSA MECALBI,
TI0 BEPTUKAIIN — KOJHUYCCTBO NPOMAHHBIX XOJOAUJIIBHUKOB. HJ'[H HarJIAJHOCTH
TOYKH COCJUHCHBI JIMHUEH.

700
600
500 \

400 \
300 \
200

100
0

SsHB (peB Map amp Mail MIOH MION aB' CEH OKT HOSl JIeK

HOJ’ILSyHCL PUCYHKOM, IIOCTaBbTE€ B COOTBETCTBHUC KaXIAOMY W3 YKa3aHHBIX
TICPpUOA0B BPEMCHHU XapPaKTCPUCTUKY POAAXK XOJIOANIBHHUKOB.

IMEPMO/Ibl BPEMEHU XAPAKTEPUCTUKN

A) sHBapb—MapT 1) Ilpomaxkn 3a TEPBBIA W BTOPOM MECSIIBI

B) arpesib—1IOHb nepuoja CoBMaaaroT.

B) uronb—ceHTsI6ph 2) Exemecs4yHbIi 00BEM TPOA&X JTOCTHTAET
MaKCHMyMa 3a BeCh MEPHO/I.

3) 3a 3TOT meproi eKEMECSUHBII 00BEM TIPOIaXK
yBennumics Ha 300 X0JI0AUITbHUKOB.

4) 3a mocneqHui MecsIl eprojia ObII0 MPOAaHO
menbiie 200 X0I0ANITbHUKOB.

I') okTsi6pb—aexabpnb

B tabmure mos kaxoi OyKBO# yKaKATE COOTBETCTBYIOMINN HOMED.

A|b|B|TI

OTBeT:

© Cratl'pax 2015-2016 yu r

Maremarnka. 10 knacc. Bapuant MA00604 (3amai, 6a30Bblii YPOBEHB) 6

Ha pucynke nzo0paxensl rpaduk GyHKIMH U KacaTelbHbIE, IPOBEAEHHBIC K HEMY

B TOoukax ¢ abcuuccamu A, B, Cu D.

B mpaBom cTon0ue ykazaHbl 3Ha4eHHS IPOM3BOJHON (GyHKIMH B Toukax A, B, C
u D. ITomb3ysick rpadukoM, IOCTaBETE B COOTBETCTBHE KKAOW TOUKE 3HAUCHUE
MIPOU3BOIHON (PYHKIIMU B HEH.

TOYKU 3HAUEHWS [TPOM3BOJHOMN
A 1) -2
B 2) -0,5
g 3) 03
4) 15
B Tabnune mox kaxaoi OyKBoH yKasKUTe COOTBETCTBYIOIIMI HOMED.
A|B|C|D
OrtBer:
ABCDEFGH — npaBuiibHBIi BOCBMHYTOJIBHUK. Haiinute D E
yron BHF . Otser naiite B rpajycax. c F
OrtBer:
B G
A H

JlBa pebpa MpsMOYTOIBHOTO IapajuieennIeaa pasHel 6 u 4,
a 00béM mapamnenenunena pasen 240. Haiigure murommasip
HOBEPXHOCTH TOTO [apajlIeIeIHIea.

[UPR -

OrTser.
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Maremaruka. 10 knacc. Bapuanr MAOO604 (3aras, 6a30Bblil ypOBEHB) 7

Ha koopauHaTHO# npsiMoii oTMedeHbl urciao M u toukun A, B, Cu D.
| m | | A B | C | | D
—o1—o ° >t

-2 -1 0 1 2 3 4

Kaxmoit Touke COOTBETCTBYET OJHO H3 YHCCI B IIPaBOM cToJione. YCTaHOBHTE
COOTBCTCTBUC MCXKAY YKa3aHHBIMH TOYKaMHU U YU CIIaMU.

TOUYKHU

UNCIA
1) 3-m

2) m?

3 Jm+2

2
4 =

o0 w>

BoumuTte B OpuBEeA€HHYIO B OTBeTe TaOImMIy MoJ Kakmod OykBoit
COOTBETCTBYIOIIUI YUCITy HOMED.

A|/B|C|D

OrtBer:

IToBap ucnéx m1a BedepuHku 45 KeKCoB, U3 HUX 15 mMTyK OH mOChIIan KOKOCOBOMH
CTpyXKoH, a 20 KeKcOB IOCHITAN caxapHOW Iynpoll. Bribepure yTBepkIeHwUS,
KOTOPBIC BEPHBI IIPH YKA3aHHBIX YCIOBHSIX.

1) Xots 661 16 KEKCOB MOCHINIAHBI U CAXaPHOU ITyAPOii, 1 KOKOCOBOM CTPYIKKOIA.
2) Haiigércst 10 KeKCOB, KOTOPBIC HHUEM HE MOCHITIAHBI.

3) He moxer oka3zaTbest 6oibliie 15 KeKCOB, MOCHIMIAHHBIX M CaXapHOH ITyApoi,
U KOKOCOBOH CTPYKKOH.

4) Ecnu KeKc MOCHITaH caxapHo# MyApoii, TO OH MOCHITIAH KOKOCOBOW CTPYKKOIM.

B oTBeTe 3amummTe HOMEpa BHIOPAHHBIX YTBEPXKICHHH Oe3 MPOoOesoB, 3amsThIX
U JIPYTUX JIOTIOJTHUTEIIBHBIX CUMBOJIOB.

OrtBer:

Lludps! 4eTHIPEX3HATHOTO YHCA, KPATHOTO 5, 3amucaad B OOpaTHOM MOPSJIKe
1 TIONTYYHIIM BTOPOE HETHIPEX3HAYHOE UHCIO. 3aTeM M3 TMEpBOTO UHCIA BBIYUIH
BTOpOE M onyunny 2628. [IpuBeante poBHO OJHUH IIPUMEP TAKOTO YHCIA.

OTBeT:

© Cratl'pax 2015-2016 yu r

Maremarnka. 10 knacc. Bapuant MA00604 (3amai, 6a30Bblii YPOBEHB) 8

Ha xompueBoii nopore pacronoxxeHo derbipe OeH3okonoHku: A, b, B u T.
Paccrosiane mexay A u b — 40 km, mexxay A u B — 25 kM, mexny B u I —
25 kM, mexay I' 1 A — 30 kM (Bce pacCTOSHHUSI M3MEPSIFOTCS BJIOJb KOJBIICBOM
JIOPOTH IO KpaTJaiiieil 1yre).

Haiinute paccrosinue (B kuiomerpax) Mexay b u B.

OrTBer:.
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Tpenuposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MAO0605
(6a30BblIii ypoBeHD)

Bremmonnena: @O KJ1ace

I/IHCprKIIl/Iﬂ 10 BBINOJTHECHUIO paﬁOTLl

Pabora o mMaremaruke BKJIroyaet B ce0s 20 3a1aHuid.

Ha Beimonsenne pa6otst otBoautcst 3 yaca (180 MUHYT).

OTBeTHI K 3aJaHUAM 3aIllMCBIBAIOTCA B BUAC 4YHMClla WK IMOCICI0BATCIbHOCTHU
nudp B M0JI€ OTBETA B TEKCTE PaOOTHI.

Ilpu BBINOMHEHHWH 3aJaHUH MOXKHO IIOJIE30BATHCSl YEPHOBHKOM. 3amucu
B UCPHOBHKE HE YYHTBHIBAIOTCS IIPH OLICHWBAHUM PaOOTHL. bBayuiel, moiydeHHBIE
Bamu 3a BBITIONHEHHBIE 3a/IaHUS, CyMMUpPYIOTCs. [locTapaidTech BBITOJHUTH Kak
MOYHO OOJIbIIe 3a/1aHUH 1 HAOpaTh HANOOJIbIIIEE KOJIMYECTBO OAJIIOB.

Kenaem ycnexa!

© Cratl'pax 2015-2016 yu r

Maremaruka. 10 knacc. Bapuanr MAOOG05 (Bocrok, 6a30BbIil ypOBEHD) 2

Omeemom K Kaycoomy 3a0AHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoob,
yenoe 4ucno0 uiu nOcne0oeamenbHocmy yugp. 3anuwiume omeemel K 3a0a-
HUAM 6 nOJle OMeema é meKcHie padomol.

3

Haiinure 3naueHne BoIpaKeHUs (—é) -3,04— 5"

OrTser:.

OrTBer:.

ToBap Ha pacnponaxe yueHuan Ha 20 %, npu 3ToM OH cTai ctouth 520 pyoOuei.
Ckoubko py0Osieit cTont ToBap 10 pacipoaa}u?

OTtBeT:

. 2 2
Haiinure 3HaueHue Boipaxenust 4-7° +6-7°.

JinHa GucCeKTpHUCH |, MPOBEEHHOM K CTOPOHE C TPEyroNbHHKA CO CTOPOHAMH

a, b u c, Berunciserca no popmysie Iczﬁ4lab((a+b)2—c2). Haitnure

ouccextpucy |, ecmm a=2, b=18uc= 10V3.

OTtBeT:

l Botnoanume moavko O/AHO us3 3a0anuii:. 5.1 unu 5.2.

Haiinure 3HaueHue BoipaxkeHus \ 2° -3 .

OrTBer:.

. 1+log:2
HaiinnTe 3HaueHne BeIpaskeHUsT 5 95,

OT1BeT:

El Hlokomanka crout 25 pyOineil. B BockpeceHbe B cymepmapkere ACHCTBYeT
CIICIIHaJIbHOC Hpe[[nomel-me: 3aIlUIaTUB 3a TPU HIOKOJIAAKU, MOKYIATEIb NOJIy4acT
4eThIpe (0AHY B noaapok). CKOJIBKO MIOKOJIAI0K MOKHO Hoiyduts Ha 130 pyOneit
B BOCKpECEeHbE?

OTtBeT:
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Maremaruka. 10 knacc. Bapuant MAOO605 (BocTok, 6a30Bbiii ypOBEHb) 3

2
Pemmre ypasaenne X —X=20.
Ecnu ypaBHeHHe UMeeT 00J1ee 0JJHOr0 KOPHsI, B OTBETE YKaXKUTE OOJIBIINI U3 HUX.

OTBeT:

JlBa cazioBosa, UMEIOLIKE MPSIMOYTOJIbHBIC YYaCTKH pa3Me-
pamu 35m Ha 40 M c 0Ol rpaHUIe, JOrOBOPWINCH U
caenamu oOmui Kpyriielid npyn tuomaneio 280 kBajpat- <>
HBIX MeTpOB (CM. dYepTéx), MpUUéM TpaHHIla y4acTKOB

MIPOXOJUT TOYHO dYepe3 IeHTp mpynaa. Kakoa ruiomaas
(B KBagpaTHBIX METpax) OCTABINECHCS YaCTH y94acTKa KakK-
JIOTO casoBoaa?

OrtBer:

YcTaHOBUTE COOTBETCTBHE MEXKTY BEIMYMHAMH U MX BO3MOKHBIMH 3HAYCHMSIMU:
K KaXJIOMY 2JIEMEHTY IIEpPBOTO CTOJNOIA IMOAOepHTe COOTBETCTBYIOIIMH SJIEMEHT
W3 BTOPOTO CTONOIIA.

BEJIMYMHbBI 3HAYEHUA
A) Macca KyXOHHOTO XOJIOIHIbHUKA 1) 3500r
B) wmacca TpamBas 2) 15r
B) macca HOBOPOXKAEHHOTO peOEHKA 3) 17t
I') wmacca kapaHamnra 4) 38 kr

B tabmue o kaxoil 0yKBOH, COOTBETCTBYIOUICH BETMUNHE, YKAKHUTE HOMED e
BO3MOKHOT'O 3HAYEHUS.

A|b|B|T

OTBeT:

B uemnuonare mo ruMmHacTuke ydacTtByloT S50 cmoprcmenok: 16 u3 Hopseruwu,
15u3 Hdanuu, octanbHble — u3 IlIBenun. ITopsaok, B KOTOPOM BBICTYHAIOT THMM-
HACTKH, ompezelsiercs xpebuem. Haiinure BepoITHOCTH TOTO, YTO CIIOPTCMEHKA,
BBICTYTAIOMIAs MepBoii, okaxercs u3 IlIBenun.

OTtBeT:

© Cratl'pax 2015-2016 yu r

Maremaruka. 10 knacc. Bapuanr MAOOG05 (Bocrok, 6a30BbIil ypOBEHD) 4

B COPCBHOBAHUAX TII0 METAHUIO MOJIOTa Y4YaCTHUKH IIOKa3aJIu CJICAYIOUIUEe

PE3YIIbTATHI.
Cropremen Pe3yJibTaT NONBITKH, M
| 1 11 v \% VI
KysHeros 54,5 53 55,5 53,5 54,5 55
JleToB 55 56 54,5 55,5 56 54,5
Munakos 54 53 53,5 54 52,5 515
Tepnunon 54,5 54 53 55 51,5 49

MecTa pachpenelsroTcs M0 pe3yibTaTy JydIlel MOMBITKA KaXkI0ro CIIOPTCMEHa!
4eM Jajbliie OH METHYJ MOJIOT, TEM JIyHIIIe.

KakoB pe3ysbrar jydinei MombsITKA (B MeTpax) CIIOPTCMEHA, 3aHABINETO TPEThE
MecTo?

OrTBer:.

Jlinst 00paboOTKH JAaYHOTO YyYacTKa JA4HHUKY HEO0OXOIUMO MPUOOpPECTH: JIOMaTy,
TAOKY, BWIbI W rpabnu. B wmaraswHe mpomaroTcs HaOOphl HMHCTPYMEHTOB,
HEKOTOpbIe HAOOPBI COCTOSIT TOJBKO M3 OHOTO MHCTpyMEHTa. LIeHbl MpuBeIeHbI
B TabuIIE.

Ne Habopa HHCTPpyMeHTBI (pSGT.O;M:{):;(];p)
1 TSIKA 250
2 rpaliu, TanKa 460
3 JI0TIaTa, TSAIKa 390
4 BHJIBI 160
5 rpadJIu, BUJIBI 370
6 Jjiorara 190

TTonb3ysicy Tabnuel, cobepuTe MOJIHBII KOMIUIEKT HEOOXOAUMBIX HHCTPYMEHTOB
TaK, YToObl CyMMapHasi CTOMMOCTb Obljla HAUMEHBILIEH.

B otBere aist cOOpaHHOTO KOMIUIEKTa YKa)KUT€ HOMepa HaOopoB 0e3 mpoOeos,
3aIATHIX U APYTUX JOMOJIHUTEIBHBIX CHMBOJIOB.

OrTBer:.

OT JepeBSHHOr0 KyOHMKa OTIHIMIM BCE €ro  BEpIIMHBI
(cm. prucyHOK). CKONBKO BEpLIMH Y MOJIYYHBIICTOCS MHOTO-
rpaHHUKa (HeBUANMBIC PEOpa Ha PUCYHKE HE H300PaKCHBI)?

OrTBer:.
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Maremaruka. 10 knacc. Bapuant MAOO605 (BocTok, 6a30Bbiii ypOBEHb) 5

Buvioepume u vinonnume monvko OAHO u3 3a0anuii 14.1 unu 14.2.

Ha pucynke Todykamm Toka3aH HpHpocT HaceneHuss Kuras B mepmox c¢ 2004

no 2013 roapl. [To ropH30OHTANIM yKa3bIBaeTCS TOJ, MO BEPTHKAIN — IPHPOCT
HACENICHUsI B TIPOIEHTaX (yBENMUCHHE YHCICHHOCTH HACEICHUSI OTHOCHUTEIHHO
MPOIILIOTO TO/a). JIyist HArIMHOCTH TOYKU COSTNHEHbI JTNHUCH.
0,61
4
0,59 -
0,57 N

0,53 - N\
0,5177777777777777777777 — 1 —
0,49 N
0,47
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
HOHbSyﬂCb pI/ICyHKOM, IIOCTaBbTE B COOTBCTCTBUC Ka)KL[OMy n3 yKa3aHHle
MEPUOJIOB BPEMEHH XapaKTEPUCTUKY MPUPOCTA HaceleHus Kurast.

MHTEPBAJIbI XAPAKTEPUCTUKU JIBUXKEHU A
A) 2005-2007 rr. 1) ITameHue mpUPOCTa OCTAHOBHIIOCH.
Bb) 2007-2009 rr. 2) HawuGomnsiiee majeHne IPUpOCTa HACETEHHS.
B) 2009-2011rr. 3) TlpupocT HaceneHHs HaXOAHUJICS B Tpereax

or 0,5 % o 0,52 %.
4) TIpupocT HACETICHUS YBEIHMYMBAIICS.

I') 2011-2013rr.

B Tabaune nox kaxaoil OykBo# yKkakuTe COOTBETCTBYIOIIUI HOMED.

A|B|B|T

OrtBer:

© Cratl'pax 2015-2016 yu r

Maremarnka. 10 knacc. Bapuant MA00605 (BocTok, 6a30Bblii ypOBEHB) 6

Ha pucynke nsobpaxén rpadux dynkuun Y= f(X). Touxu @, b, ¢, d u e

3aaroT Ha ocn OX mHTepBaibl. [101b3ysCh rpa KoM, ITOCTaBbTE B COOTBETCTBHE
K)KIOMY HHTEPBATY XapaKTePUCTHKY (HYHKLIUH WIH €€ IIPOH3BOJHOM.

Y\

[\ =iy
[ /

of b c d ex
| | I
XAPAKTEPUCTUKU ®YHKLIMU NN

NHTEPBAJIbI [IPOM3BOIHOI
A) (a;b) 1) 3nHaueHWs] TPOU3BOAHON (YHKIUH OTPHUIATEIBHBI
B) (b;c) B K&XI0U TOUKE UHTEPBAJIA.
. 2) Oyukuusi u e€ TPOM3BOMHAS MPHHUMAIOT Kak
B) (c;d) MOJIOKUTENbHBIE, TAK M OTPULATSIIbHBIC 3HAUCHUSL.

I) (d;e) 3) 3uavenus QYHKIUU HONOKUTENBHBI B KAKION TOUKE
WHTEpBaja, a OPOU3BOAHAS (GYHKIHH NPHHUMAET
KaK TOJIOXKHUTEIIbHbBIC, TAK U OTPHUIIATCIILHbIC 3HAYEe-
HUSL.
4) 3HavyeHHs MPOU3BOAHON (YHKIUH TMOJOKUTEIHHBI
B Ka)KJIOH TOYKE HHTEPBaa.

B tabnuie nox kaxaoi OykBoi yKaKUTE COOTBETCTBYIOIMN HOMED.

A|b|B|T

OrTBer:.

B tpeyronpuuke ABC yrom C pasen 90°, BC =20, cosA=0,8. Haiinure
Beicoty CH .

OT1BeT:
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Maremaruka. 10 knacc. Bapuant MAOOG05 (BocTok, 6a30BEIil ypOBEHB) 7

CTOpOHBI OCHOBAHUS INPABUIBHOM MIECTUYTOJIBHOM IHpaMUJIbI
paBubl 10, OokoBbie pé&6pa paBubl 13. Haiiaure rmiomans
0OOKOBOM MOBEPXHOCTH TOH MUpPaMUIbI.

OrtBer:

KaxxgoMy U3 4eTBIpEX HEPaBEHCTB B JIEBOM CTOJIOLE COOTBETCTBYET OJHO W3
pelIeHuil B MpaBoM CTOJIOLE. Y CTAHOBUTE COOTBETCTBUE MEXKIY HEPABEHCTBAMU U
UX PELICHUSAMU.

HEPABEHCTBA PEILEHUSI
A) (x-2)%(x-4)<0 D (-052)u(2;4)
(x—4)2 2) (—2;2)u(4;+»o)
RiEr 3 (2:4)
B) (x-2)(x-4)<0 4 (24)u(4;+x)
I i%i>0

Brnummre B npuBeA¢HHYHO B OTBeTe TaOiMIly T1OJ Kaxaol OykBoOH
COOTBETCTBYIOIINI PELICHUIO HOMED.

A|b|B|TI

OTBeT:

B nome Mamu menbmme staxeit, uem B mome Craca, B gome Kcrommu Goibiie
sraxei, yeM B gome Craca, a B joMe Hamm Oosbine staxceii, yem B MarimHom
JoMe, HO MeHbIne, yeMm B KcrommHoM pome. BriOepute yTBEepikKIeHHS, KOTOpPBIC
BEPHBI IIPU YKa3aHHBIX YCIIOBHSIX.

1) B mome Maru MeHbIIe Taxeid, 4em B jome Hamm.
2) Jlom Kcromm camblif MHOTOSTaXKHBIH CpeIH TEPEUNCIEHHBIX YETHIPEX.

3) Cpeau 5TuUX YETHIPEX JOMOB €CTh TPU JIOMA C OJMHAKOBBIM KOJHUYECTBOM
JTaXKEH.

4) B HaguHOM J0ME OJIMH 3TaK.

B orBere 3amummnTe HOMEpa BHIOPAHHBIX YTBEPXKICHUI 0e3 MpoOesoB, 3amsaThiX
U JIpYTUX JIOTIOJTHUTEIIBHBIX CUMBOJIOB.

OTBeT:

© Cratl'pax 2015-2016 yu r

Marematuka. 10 kiace. Bapuant MA00605 (Boctok, 6a30Bblil ypOBEHb) 8

Haiinute mrecTH3Ha9HOE HATypalbHOE HYHCIO, KOTOPOE 3aITHCHIBACTCS TOIBKO
mappamu 2 u 0 u genutes Ha 30. B oTBeTe ykaxkuTe Kakoe-HHOYOb OIHO TAaKOe
9UCTIO.

OrTBerT:

XO03SIMH JOTOBOPHIICS ¢ PAaOOYMMH, YTO OHM BHIKOIAIOT €My KOJIOJIEI] Ha CIICIYIOIIHNX
YCJIOBUSIX: 32 IIEPBBIH MeTp OH 3ariaTtuT uM 3600 pyOeid, a 3a Kax/Iblid clie Ty oIui
MeTp — Ha 1400 pybneit OGonbiie, ueM 3a npenpiaymuid. CKOIBKO pyOiel X03smH
JOJDKEH OyZeT 3allaTHTh pPabOuYdM, €CII OHM BBIKOMAIOT KOJOJCN TIyOHHON
8 meTpoB?

OTtBeT:
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Tpenuposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MAOO606
(6a30BblIii ypoBeHD)

Bremmonnena: @O KJ1ace

I/IHCprKIIl/Iﬂ 10 BBINOJTHECHUIO paﬁOTLl

Pabora o mMaremaruke BKJIroyaet B ce0s 20 3a1aHuid.

Ha Beimonsenne pa6otst otBoautcst 3 yaca (180 MUHYT).

OTBeTHI K 3aJaHUAM 3aIllMCBIBAIOTCA B BUAC 4YHMClla WK IMOCICI0BATCIbHOCTHU
nudp B M0JI€ OTBETA B TEKCTE PaOOTHI.

Ilpu BBINOMHEHHWH 3aJaHUH MOXKHO IIOJIE30BATHCSl YEPHOBHKOM. 3amucu
B UCPHOBHKE HE YYHTBHIBAIOTCS IIPH OLICHWBAHUM PaOOTHL. bBayuiel, moiydeHHBIE
Bamu 3a BBITIONHEHHBIE 3a/IaHUS, CyMMUpPYIOTCs. [locTapaidTech BBITOJHUTH Kak
MOYHO OOJIbIIe 3a/1aHUH 1 HAOpaTh HANOOJIbIIIEE KOJIMYECTBO OAJIIOB.

Kenaem ycnexa!
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Maremaruka. 10 knacc. Bapuanr MAOO606 (Boctok, 6a30BbIil ypOBEHD) 2

Omeemom K Kaycoomy 3a0AHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoob,
yenoe 4ucno0 uiu nOcne0oeamenbHocmy yugp. 3anuwiume omeemel K 3a0a-
HUAM 6 nOJle Omeema ¢ meKcme padonol.

9

Haiinure 3HaueHue BbIpaKEHUS % -1,2- 5

OrTBer:.

N 2 2
Haiinure 3Hauenne Beipaskenust 2-8°+3-8°.

OrTBer:.

ToBap Ha pacnpoaaxe yueHwin Ha 25%, npu 3toMm oH cran crouth 930 pyoOuneit.
CkombKO pyOuei cTom ToBap 10 pacIpogaxu?

OTtBeT:

JinHa GUCCeKTPHUCH |, MPOBEIEHHOM K CTOPOHE C TPEyroNbHHKA CO CTOPOHAMH

a, b u c, Berumcsercs no gopmyne |, = ab((a+ b)z—cz). Haiinure

1
+b
ouccexrpucy |, ecim a=4, b=16uc= 104/3.

OTtBeT:

‘ Botnoanume monvko QJAHO us3 3adanuit: 5.1 unu 5.2.

Haiinure 3HaueHue BoipaxkeHus V2 -3° .

OTtBeT:

2 - 3+log,7
Haiigure 3HaueHwe BeipakeHUs 2 921

OrTser:.

IZl [oxonanka crour 20 pyOneii. B BockpeceHbe B CynepMapkeTe AeWCTBYET
CHeLHaIbHOE NPEIOKEHHE. 3aIlJIaTHB 32 JIBE ILOKOJIA/IKU, ITOKYIATelb M0Jy4aeT
Tpu (omHY B moaapok). CKONBKO MIOKOIaI0K MOXHO TonyunTh Ha 100 pyGieit B
BOCKpECCHbE?

OT1BeT:
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Maremaruka. 10 knacc. Bapuant MAO0606 (BocTok, 6a30Bbiii ypOBEHb) 3

. 2
HaiinuTe xopenb ypaBHeHust X — 7X=18. Ecnu ypaBHeHHe uMeeT Oosee OJJHOrO
KOpHS, B OTBETE YKa)KUTE MEHBIIUH U3 HUX.

OTBeT:

IBa camoBoJa, WMCIOIIKE MPSMOYTOJbHBIE yYaCTKH
pasmepamu 24 m Ha 30 M ¢ 0011Ieii rpaHHUIIeH, TOTOBOPHIIHCH
u chaenamu  oOmMEA  KPYrbd  OPYyA  IUIOMIAJBIO <>
140 kBagpatHBIX METPOB (CM. 4epTéx), NpH4EM rpaHMIA

YYacTKOB ITIPOXOJUT TOYHO depe3 LeHTp npyna. Kakosa
wiomaas (B KBaApPAaTHBIX METPax) OCTABIICHCS YacTH
y4acTKa Kax/J0oro cagoBoja’?

OrtBer:

YCcTaHOBUTE COOTBETCTBHE MEXKAY BCIMYHMHAMU U UX BO3MOYKHBIMU 3HAYCHUSIMU .
K KaXJIOMy 3JIEMEHTY HEPBOrO CTOJIONA MOAOEPHTE COOTBETCTBYIOLIUI 3JIEMEHT
U3 BTOPOTO CTOJIOLA.

Maremaruka. 10 knacc. Bapuanr MAOO606 (Boctok, 6a30BbIil ypOBEHD) 4

B COPCBHOBAHUAX TII0 METAHUIO MOJIOTa Y4YaCTHUKH IIOKa3aJIu CJICAYIOUIUEe

pe3yIbTaThI.
Cropremen Pe3yJbTaT NONBITKH, M
| I 11 \Y V VI
Burkos 53,5 54,5 55 55,5 54 52
ITrurea 52,5 53 51,5 56 55,5 55
Kosanenko 53,5 54 54,5 54 54,5 52
ApHIOK 52,5 52 52,5 51,5 53 52

MecTa pachpenelsroTcs M0 pe3yibTaTy JydIlel MOMBITKA KaXkI0ro CIIOPTCMEHa!
4eM Jajbliie OH METHYJ MOJIOT, TEM JIyHIIIe.

KaxoB pe3ysbTar Jiydiieil TOMBITKH (B METpax) CIIOPTCMEHA, 3aHABIIETO BTOPOE
MecTo?

OrTBer:.

Jis 06pabOTKM /Ja4HOrO y4acTKa JauyHMKYy HEoOXOIUMO NpHOOpecTH Jomary,
TAOKY, BWibl W rpabnu. B wMmarasune mnponarorcs HaOOphl HMHCTPYMEHTOB,
HEKOTOpbIe HA0OPBI COCTOSIT TOJNBKO M3 OAHOTO MHCTpYMEHTa. L[eHbI mpuBeaeHsb

BEJIMYMHBI 3HAYEHUA
A) Macca MOOHITBHOTO TesteoHa 1) 125r
B) Macca oiHO SIro/IbI KITyOHUKH 2) 41
B) macca B3pocIoro ciona 3) 3xr
I') Macca KypuIisl 4) 100r

B Tabmure o kaxmoil 0yKBOH, COOTBETCTBYIOIICH BETHMUNHE, YKAKHATE HOMED e
BO3MO’KHOT'O 3HAYCHUS.

A|b|B|TI

OTBeT:

B uemnuonate no ruMmHacTuke yuacTBytoT 60 cnopremenok: 7 u3z Cepbuu, 29 u3
XopBaruu, octanbHble — u3 CnoBenuu. Ilopsgok, B KOTOPOM BBICTYHAlOT
TMMHACTKH, ompefensercs xkpebueMm. Haiigure BeposSTHOCT, TOro, 4TO
CIIOPTCMEHKA, BBICTYINAOLIAsl IepPBOM, OKaXkeTcsl u3 CIOBEHUU.

OTBeT:
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B Ta0IHIIE.
Ne naGopa HUHCTpYyMEHTbI (pggf);M:::;:;p)
1 BHJIBI 220
2 TAIKA, BUJIbI 390
3 TSIKa 170
4 rpabuy, Jonara 430
5 JIorara 170
6 rpadJiv, BIJIBI 440

TTonb3ysicy Tabnuel, cobepuTe MOJIHBII KOMIUIEKT HEOOXOAUMBIX HHCTPYMEHTOB
TaK, YToObl CyMMapHasi CTOMMOCTb Obljla HAUMEHBILIEH.

B otBere aist cOOpaHHOTO KOMIUIEKTa YKa)KUT€ HOMepa HaOopoB 0e3 mpoOeos,
3aIATHIX U APYTUX JOMOJIHUTEIBHBIX CHMBOJIOB.

OTBeT:

Ot 1epeBAHHON MPABUIIBHON MATHYTOJIBHON TPU3MbI OTIHIIMIIN BCE €&
BepumHb! (CM. prCYHOK). CKOJIBKO IpaHeil y IOy 9HBIIErOCsk MHOIO-
rpaHHIKa (HEBHIUMBIE pEOpa Ha PHCYHKE HE H300PaKEHBI)?

OTBeT:
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Maremaruka. 10 knacc. Bapuant MAO0606 (BocTok, 6a30Bbiii ypOBEHb) 5

Buvioepume u vinonnume monvko OAHO u3 3a0anuii 14.1 unu 14.2.

Ha pucynke Todykamm Toka3aH HpHpocT HaceneHuss Kuras B mepmox c¢ 2004

no 2013 rox. Ilo ropH3oHTanmu yKas3bIBaeTCsl TOJ, [0 BEPTUKAIM — IPHPOCT
HACENCHUsI B TIPOIEHTaX (yBEIMUCHHE YHCICHHOCTH HACENCHUSI OTHOCHUTENHHO
MPOIILIOTO TO/a). JIJist HATIMHOCTH TOYKU COSTNHEHbI JTINHUCH.

0,61
0,59 |-
057 ——\

0,55 |
053\

051~~~ —
0,49 N !

0,47 -
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

[Tonb3ysich PHCYHKOM, IIOCTaBbTE B COOTBETCTBHE KaXJIOMY M3 YKa3aHHbIX
NIEpUOJI0B BPEMEHH XapaKTEepUCTUKY NPHpOCTa HacesneHus Kuras.

MMEPUOAbI BPEMEHU XAPAKTEPUCTUKN
A) 2004-2006 rr. 1) Ipupocr Hacenenus ocrasancs Bbiire 0,55 %.
Bb) 2006-2007 rr. 2) TlpupocT HaceneHus JOCTUT MUHUMYMA.
B) 2008-2011rr. 3) TIpupocT HaCENEHUs YBETUIMIICS.
I') 2011-2012rr. 4) Haubonpiuas CKOPOCTb TMAJCHUS MPUPOCTA
HaCeJICHUSL.

B tabmuiie o kaxkoii OyKBO# yKaKUTE COOTBETCTBYIOIIUN HOMED.

A|b|B|T

OrtBer:
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Maremarnka. 10 knacc. Bapuant MA00606 (BocTok, 6a30Bblil ypOBEHB) 6

Ha pucynke nsobpaxén rpadux dynkuun Y= f(X). Touxu @, b, ¢, d u e
3anaror Ha ocu OX uHTepBaisl. [1oNb3ysch rpauKOM, OCTABBTE B COOTBETCTBHE
K&KIOMY UHTEPBALy XapaKTEPUCTHKY (YHKLMH UK €& IPOU3BOIHOML.

by

[
™~ Y=
/ \d e
aol b c T x
\ \ \
XAPAKTEPUCTHUKU ®YHKLWU NI

J/

P

NHTEPBAJIbI

[IPOM3BOJIHOM
A) (a;b) 1) ®yHKuMA TPMHUMAET KaK TOJOXKHTEIbHBIC, TaK M
B) (bic) OTpPHIATELHBIE 3HAUCHHS.
2) 3uaueHuss QYHKIMH OTPHUIATENBHBI B KaXIOM TOUKE
B) (c;d) UHTEpBaa.
I) (d;e) 3) 3HaueHus NPOU3BOAHON (YHKIMHM OTPULATEbHBI

B Ka)K,I[Oﬁ TOYKE MHTEpPBAJIA.

4) 3uaveHus GbyHKIMH u eé TIPOU3BOIHOM
IOJIOXKUTEBHBI B KOXKI0W TOYKE HHTEpBaa.

B tabnuie nox kaxaoil OykBoi yKaKUTe COOTBETCTBYIOIMN HOMED.

A|b|B|T

OrTBer:.

B tpeyrompuuke ABC yron C pasen 90°, BC=12, cosA=0,25. Haiinure
Beicoty CH .

OT1BeT:

CTOpOHBI OCHOBAHHUSI NPABUIBHOU ILIECTHYTOJNBHOM MHPAMHIbI
paBubl 40, OGokxoBble p&Opa paBubl 101. Haiimure mmomans
60KOBOI MOBEPXHOCTH ATOU MUPAMUIBL.

OrTBer:.
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Maremaruka. 10 knacc. Bapuant MAOO606 (BocTok, 6a30BEIil ypOBEHB) 7

KaxnoMy u3 4eTbIpéX HEpaBEHCTB B JIGBOM CTOJIOIE COOTBETCTBYET OJHO W3
peLIeHU B IpaBoOM cTOJIOIE. Y CTAaHOBUTE COOTBETCTBHE MEXK/y HEPAaBEHCTBAMU U
UX PEIICHUAMH.

HEPABEHCTBA PEHIEHUMA
A) (x-3)(x-4)<0 1) (—0;3)u(4;+x)
B) X;i>0 2) (34)u(4+x)
- 3 (34)
F) M>O
x-3

Broummre B mpuBenéHHyro B OTBeTe TAONMIly TOJ Kaxkmod OykBol
COOTBETCTBYIOIINI PELIEHUIO HOMED.

A|B|B|T

OTtBeT:

Ha 3umneit Onumnuane cOopHas Poccum 3aBoeBana menaneil Oosblie, 4em
coopuass Kanansl, cOopnas Kanamer — Oombine, yem cOopnuas ['epmanumy,
a coopnast Hopserun — Menblie, yem coopHast Kanasl.

BriOepuTe yTBEpKICHHS, KOTOPbIE BEPHBI IPH YKa3aHHBIX YCIOBHUSIX.

1) U3 ma3BaHHBIX COOpHBIX KOMaHma KaHajabl 3aHsia BTOPOE MECTO 10 UHCIY
Menanei.

2) Cpemu Ha3BaHHBIX COOPHBIX €CTh TPH, 3aBOCBABINME PAaBHOE KOIMIECTBO
MeJaen.

3) C6opuas ['epmannu 3aBoeBaia Gonbine Meaasei, uem cobopuas Poccun.

4) Coopnas Poccuu 3aBoeBaa 0oJblie Menanei, 4eM KaxIas U3 OCTaIbHbIX TPEX
COOPHBIX.

B orBere 3anummnTe HOMEpa BHIOPAHHBIX YTBEP)KICHUI 0e3 mpoOesnoB, 3aIsaThiX
U IpYTUX JIOTIOJTHUTEIIBHBIX CUMBOJIOB.

OTBeT:

HaiianTe mecTH3HAYHOE HATYpajbHOE YHCIO, KOTOPOE 3aMUCHIBACTCS TOJIBKO
muppamu 1 u 5 n nenutcs Ha 55. B oTBeTe ykaxkure kKakoe-HHOYAb OTHO TaKoe
YHCIIO.

OTBeT:
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Maremarnka. 10 knacc. Bapuant MA00606 (BocTok, 6a30Bblil ypOBEHB) 8

X0351H JI0TOBOPUIICS ¢ PaDOYHUMH, YTO OHHU BBIKONAIOT €My KOJIOJIEL Ha CIIeTYIOLINX
YCIOBUSIX: 3a mepBblid MeTp oH 3aruaTut uM 4000 pyOreld, a 3a Kax/Iblil CIe Iy oIt
MmeTp — Ha 1600 pyGuieit Gombiiie, yem 3a npeapyaynpid. CKoJIbKo pyOiiei X03suH
JIOJDKeH OyJAeT 3alyiaTuTh padodyMM, €CJIM OHHM BBIKOIAIOT KOJIOJEN IIyOMHOH
7 meTpoB?

OrTser:.
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Tpenuposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MAO0607
(6a30BblIii ypoBeHD)

Bremmonnena: @O KJ1ace

I/IHCprKIIl/Iﬂ 10 BBINOJTHECHUIO paﬁOTLl

Pabora o mMaremaruke BKJIroyaet B ce0s 20 3a1aHuid.

Ha Beimonsenne pa6otst otBoautcst 3 yaca (180 MUHYT).

OTBeTHI K 3aJaHUAM 3aIllMCBIBAIOTCA B BUAC 4YHMClla WK IMOCICI0BATCIbHOCTHU
nudp B M0JI€ OTBETA B TEKCTE PaOOTHI.

Ilpu BBINOMHEHHWH 3aJaHUH MOXKHO IIOJIE30BATHCSl YEPHOBHKOM. 3amucu
B UCPHOBHKE HE YYHTBHIBAIOTCS IIPH OLICHWBAHUM PaOOTHL. bBayuiel, moiydeHHBIE
Bamu 3a BBITIONHEHHBIE 3a/IaHUS, CyMMUpPYIOTCs. [locTapaidTech BBITOJHUTH Kak
MOYHO OOJIbIIe 3a/1aHUH 1 HAOpaTh HANOOJIbIIIEE KOJIMYECTBO OAJIIOB.

Kenaem ycnexa!
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Maremaruka. 10 knacc. Bapuantr MAOO607 (Boctok, 6a30BbIil ypOBEHB) 2

Omeemom K Kaycoomy 3a0AHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoob,
yenoe 4ucno0 uiu nOcne0oeamenbHocmy yugp. 3anuwiume omeemel K 3a0a-
HUAM 6 nOJle OMeema é meKcHie padomol.

o 3 4
H —-11-—.
aiijuTe SHAYCHHE BLIDAKEHNA — o 5

OrTBer:.

OTtBeT:

ToBap Ha pacnponaxe yuenuan Ha 30 %, npu 3ToM oH ctan crouts 700 pyOuneit.
Ckoubko pyOsieit cTont ToBap 10 pacrpoaa}u?

OT1BeT:

. 3 3
HaiiauTe 3HaueHue Boipakenus 3-4° +2-47.

Jnuna 6uccektpucs! |, IpoBeAEHHOI K CTOPOHE C TPEYTOJIBHUKA CO CTOPOHAMH
2 .

a, b u c, eruncusercs no dopmyre | :ﬁ ab((a+ b)” - 02) . Haiinure

Guccexrpucy |, eciu a=6, b=12uc= 2.

OrTser:.

| Botnoanume monvko O/AHO u3 3ad0anuii: 5.1 unu 5.2.

Haiinute 3Hauenue Boipakenust V4~ -3 .

OrtBeT:

i (109,3) - 1
HaI/IﬂI/ITC 3HAYCHUE BBIPAKCHUA 2 .

OTBeT:

IZI [oxonanka crout 35 pyOneii. B BockpeceHbe B cCymepMapkeTe HEHWCTBYET
CHenHaIbHOE NPEIIOKEHHE. 3aIlIaTHB 32 JIBE ILOKOJIA/IKU, ITOKYIATelb M0Jy4YaeT
tpu (ogHY B m0aapok). CKOJBKO IIOKONAJOK MOKHO moiyunTh Ha 280 pyo6ueit
B BOCKPECCHbE?

OrTBer:.
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Maremaruka. 10 knacc. Bapuant MAO0607 (BocTok, 6a30Bbiii ypOBEHb) 3

2
Pemmre ypaBuenne X +11x=-28.
Ecnu ypaBHeH#e HMeeT 60J1ee 0JHOr0 KOPHSI, B OTBETE yKKNUTE MEHBIINH U3 HUX.

OTBeT:

JIIBa camoBoma, MMEIOUINE MPSMOYTOJBHBIC — YYaCTKU
paszmepamu 20 m Ha 30 M ¢ 001l rpaHuUIIeid, JOTOBOPHIIUCH
W caenamy  OOWMI  KPyrablid  NpyA  IUIOMIAABIO <>
280 xBagpaTHBIX MeTPOB (CM. 4epTéx), MPUUYEM TpaHHIld

y4acTKOB ITPOXOIMT TOYHO depe3 LeHTp npyxpa. Kakosa
wiomaas (B KBaApPAaTHBIX METPax) OCTABINCHCS WacTH
yyacTKa KaKI0ro caoBojia?

OrtBer:

VYcTaHOBUTE COOTBETCTBHE MEKTY BETHYMHAMH M MX BO3MOXKHBIMH 3HAYCHUSIMH:
K KaKIOMY DJIEMEHTY NEpBOTO CTONONA TMOAOEPUTE COOTBETCTBYIOIIUH JIIEMEHT
13 BTOPOTO CTOJIONA.

BEJIMYMHBbI 3HAYEHUA
A) Macca TableTKH JeKapcTBa 1) 33464-10%«r
B) wmacca 3emuu 2) 571
B) macca MoseKyJisl BOZopoia 3) 500 mr

I') macca B3pociioro ciioHa

4) 59726-10%kr

B tabnume mox kaxkmoit OyKBOH, COOTBETCTBYIONIEH BEMUUNHE, YKAKUTE HOMEp €€
BO3MOIKHOTO 3HAUCHHUSI.

A|B|B|T

OrtBer:

B yemmumonare mo rumHacTHKe ydacTBytoT 60 cmopremenok: 23 u3 Mcnanww,
16 u3 Ilopryranmu, octanbHble — 13 Wtamuu. [Topsaok, B KOTOPOM BBEICTYIAIOT
TMMHACTKH, OIpeaensiercst xpebueM. Halianre BEpOSTHOCTH TOTO, YTO CHOPTC-
MEHKa, BBICTYTIAIOIIAs IEPBOH, OKaxkeTcs U3 Mramuu.

OrtBer:
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Maremaruka. 10 knacc. Bapuantr MAOO607 (Boctok, 6a30BbIil ypOBEHB) 4

B COPCBHOBAHUAX TII0 METAHUIO MOJIOTa Y4YaCTHUKH IIOKa3aJIu CJICAYIOUIUEe

PE3YIIbTATHI.
Criopremen Pe3ybTaT NONBITKH, M
| I 11 \Y \ VI
JIOHHUKOB 49 50,5 50 51 51 49,5
Menuxos 51 52,5 49,5 50 52 51,5
HBanos 50,5 50 49 515 51 51,5
Temnuubx 52 51 52 50,5 51,5 51

Mecta pacnpeiensoTes Mo pe3yJbTaTy JIydllieil MOMBITKA KaKI0T0 CHOPTCMEHA:
YeM JIJIbIIE OH METHYJI MOJIOT, TEM JIydllle.

KakoB pesysbraT Jiydinei MombITKA (B METpax) CIIOPTCMEHA, 3aHSIBIIETO BTOPOC
MeCTO?

OTtBeT:

Jist 00pabOTKM Ja4HOrO y4acTKa JauyHUKYy HEOoOXOIUMO NpHOOpecTH Jomary,
TAOKY, BWibl W rpabnu. B wmarasune mnponarorcss HaOOpHl HMHCTPYMEHTOB,
HEKOTOpbIe HAaOOPBI COCTOSIT TOJBKO M3 OAHOIO MHCTpyMEHTa. LleHbl mpuBeneHbI

B Ta0JIMIIE.
Ne HaGopa HNHCcTpyMeHTBI (pgﬁT.O;aM::;:;p)
1 rpaliu, TanKa 440
2 rpalJiy, BUIIBI 360
3 jroriaTta 170
4 BHIIBI 110
5 TSIIKA 240
6 JIorara, TSAIKa 370

IMone3ysicy Tabnuneil, codepuTe MONHBIA KOMIUIEKT HEOOXOIUMBIX HHCTPYMEHTOB
TaK, 4TOOBI CyMMapHasi CTOUMOCTh ObliIa HAUMEHBIIICH.

B orBere a1 cOOpaHHOIrO KOMILIEKTA YKa)KUTe HOMepa HabopoB 0e3 mpoOenos,
3QIATBIX M IPYTUX JOIIOJTHUTEIEHBIX CHMBOJIOB.

OTBeT:

OT /epeBsIHHON TPABUILHON MSATUYTONBHOW MPU3MBI OTIHIUIM
Bce €& BepluuHbl (CM. pucyHOK). CKONBKO péGep y MOMydHB-
IErocsi MHOTOrpaHHUKA (HeBUAMMbIE pEOpa Ha PHCYHKE He
M300paKeHbI) ?

OTBeT:
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Maremaruka. 10 knacc. Bapuant MAO0607 (BocTok, 6a30Bbiii ypOBEHb) 5

Buvioepume u vinonnume monvko OAHO u3 3a0anuii 14.1 unu 14.2.

Ha PUCYHKE TOYKaMU ITOKa3aH TOZ0BOM 00BEM ,E[O6LI'~II/I yris B Poccun OTKPBITBIM

criocobom B nepuoz ¢ 2001 o 2010 roasl. ITo ropu3oHTaMM yKas3bIBaeTCs TOJ,

10 BEpTUKAIM — 00BEM A0OBIYHM YIJIsl B MHJUIMOHAX TOHH. JIJisi HarisgHOCTH
TOYKHU COCJIMHEHBI TMHUCH.

250

225

200 P /

175
/

150
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

[Tonb3ysich PHCYHKOM, IIOCTaBbTE B COOTBETCTBHE KaXJIOMYy M3 YKa3aHHbIX
[IEPUOJIOB BPEMEHH XapaKTEePUCTUKY JOOBIYH YTJIS.

IMEPUO/IbI BPEMEHU XAPAKTEPUCTUKU JOBBIYU VTS
A) 2002-2004 rr. 1) OGbEM H0OBIYH €KETOJHO COCTABJISII MEHb-
B) 20042006 rr. e 190 muH T.
B) 20062008 TT. 2) B teuenue meprona 00bEMBI T00BIUHM CHA-

I) 20082010 rr. YaJia yMEHBIIAINCE, a 3aTEeM CTaJIH PACTH.
3) O6béM n00BIYM B MEpBBIC jBA TOAA HOYTH
HE MCHSUICS, a 3aTeM 3HAYUTENIBHO BBIPOC.

4) OO6béM n00BIYM MEIVICHHO POC B TEUCHHE

Tepuoa.

B tabmune mox kaxaoi OyKBOH yKaXHTe COOTBETCTBYIOLINIT HOMED.

A|B|B|T

Orser:
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Maremarnka. 10 knacc. Bapuant MA00607 (BocTok, 6a30Bblii ypPOBEHB) 6

Ha pucynke nsobpaxén rpadux dynkuun Y= f(X). Touxu @, b, ¢, d u e
3anaror Ha ocu OX uHTepBaisl. [1oNb3ysch rpauKOM, OCTABBTE B COOTBETCTBHE
K&KIOMY UHTEPBALy XapaKTEPUCTHKY (YHKLMH UK €& IPOU3BOIHOML.

by |

[
ey
/ /
ARy
1A\ e/ _
/aO b d e X

UHTEPBAJIbI  XAPAKTEPUCTHUKU ®YHKIIMU WJIN [TPOU3BOIHOM
A) (a;b) 1) 3nadeHwst MPOU3BOAHON (YHKIIMH TTOJOKUTEIBHBI B KaXK-
B) (b;c) TOH TOuKe MHTepBajia, a GyHKIMS NMPUHUMAET KaK OTpHU-

LaTeIbHBIC, TAK U TOJOXKUTEIbHbIEC 3HAUCHHUS.

B) (c:d)
) (d;e)

2) Oymkumst W e€ MpOM3BOJHAs NPHHUMAIOT KaK MOJIO-
JKUTEIBHBIC, TAK U OTPHLIATCIIBHBIC 3HAYCHUSI.

3) 3naueHus (QYHKUUM U €€ MPOM3BOMHON IMOJOKHTEIbHBI
B Ka)XJIOM TOYKe HHTEpBaa.

4) 3nayeHus (GYHKIUM TOJOXKHUTEIBHBI B KaXIOH TOYKe
HHTEpBaJla, a MNPOMU3BOJIHAs (YHKIUM HPUHUMAET Kak
MOJIOKUTEIbHBIC, TAK U OTPULIATEIIbHbIC 3HAUCHNUS.

B Tabnuie oy kaxxaoi OyKBOH yKaKUTE COOTBETCTBYIOIINH HOMED.

A|b|B|T

OTBeT:

B tpeyrompauke ABC yronm C pasen 90°, BC =20, cosA=0,7. Haiimure
BeicoTy CH .

OrTBer:.

CTOpOHBI OCHOBaHHMSI MPABHIBHOW IICCTHYTOIbHOW MHPAMHIIBI
paBHbl 24, OokoBbie pEOpa paBubl 37. Haiiaute momank
GOKOBOI1 MOBEPXHOCTH ATOI MUPaAMHUIBI.

OTBeT:

© Cratl'pax 2015-2016 yu r




Maremarnka. 10 knacc. Bapuant MAOO607 (BocTok, 6a30BEIil ypOBEHB) 7

KaxnoMy u3 4eTbIpéX HEpaBEHCTB B JIGBOM CTOJIOIE COOTBETCTBYET OJHO W3
peLIeHU B IpaBoOM cTOJIOIE. Y CTAaHOBUTE COOTBETCTBHE MEXK/y HEPAaBEHCTBAMU U
UX PEIICHUAMH.

HEPABEHCTBA PEILIEHNS
A) (x-1)%(x-6)<0 1 (L6)
B) x-1_4 2) (—%;1)U(6;+x)
X—6 3) (—»;1)u(L;6)
B) (x-1)(x-6)<0 4) (16)U(6;+)
I) (X_6)2>O
x-1

Broummre B mpuBenéHHyro B OTBeTe TAONMIly TOJ Kaxkmod OykBol
COOTBETCTBYIOIINI PELIEHUIO HOMED.

A|B|B|T

OTtBeT:

Ha 3umueit Onummnuane cOopuas Kananbl 3aBoeBana Mefanedl Oouible, deMm
coopnass HunepnanmoB, cOopuas bemopyccum — wMeHble, 4eM cOoOpHas
Hunepnannos, a coopnas IlIBeiinapun — meHsbIne, ueM coOopHast Kanampr.
Bribepute yTBepKIeHNUs, KOTOPBIE BEPHBI IPU YKa3aHHBIX YCIOBHUSIX.

1) U3 na3BaHHBIX COOPHBIX KOMaHIa beropyccnu 3aHsia BTOpoe MECTO TI0 YHCITY
Meaae.

2) Co6opuas Benopyccun 3aBoeBajia MEHbIIE Menanei, uem cooprast Kanasr.

3) Cpenu Ha3BaHHBIX COOpPHBIX €CTh TpPH, 3aBOCBABIIME PABHOE KOJIHMYECTBO
MeJaJIeH.

4) Coopnast Kanazpl 3aBoeBajia Oonblie Memanei, 4eM Kakaas M3 OCTATbHBIX
TpEX COOPHBIX.

B orBere 3anummnTe HOMEpa BHIOPAHHBIX YTBEP)KICHUI 0e3 mpoOesnoB, 3aIsaThiX

U IpYTUX JIOTIOJTHUTEIIBHBIX CUMBOJIOB.

OrtBer:

Haiimure mrecTH3HayHOE HATYpanbHOE HYHCIO, KOTOPOE 3aIHCHIBACTCS TOIBKO
mudpamu 2 u O n genutes Ha 120. B oTBeTe yKaxuTe Kakoe-HUOYIb OTHO TAKOE
YHCIIO.

OrtBer:
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X0351H JI0TOBOPUIICS ¢ PaDOYHUMH, YTO OHHU BBIKONAIOT €My KOJIOJIEL Ha CIIeTYIOLINX
YCIOBUSIX: 3a mepBblid MeTp oH 3araTut uM 4300 pyOreld, a 3a Kak/Iblil CIe Iy oIt
Mmetp — Ha 1300 py6uieit Gosbiiie, yem 3a npeapyaynpid. CKoJIbKo pyOiiei X03suH
JIOJDKeH OyJAeT 3alyiaTuTh padodyMM, €CJIM OHHM BBIKOIAIOT KOJIOJEN IIyOMHOH
9 meTpoB?

OrTser:.
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Tpenuposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MAOOG08
(6a30BblIii ypoBeHD)

Bremmonnena: @O KJ1ace

I/IHCprKIIl/Iﬂ 10 BBINOJTHECHUIO paﬁOTLl

Pabora o mMaremaruke BKJIroyaet B ce0s 20 3a1aHuid.

Ha Beimonsenne pa6otst otBoautcst 3 yaca (180 MUHYT).

OTBeTHI K 3aJaHUAM 3aIllMCBIBAIOTCA B BUAC 4YHMClla WK IMOCICI0BATCIbHOCTHU
nudp B M0JI€ OTBETA B TEKCTE PaOOTHI.

Ilpu BBINOMHEHHWH 3aJaHUH MOXKHO IIOJIE30BATHCSl YEPHOBHKOM. 3amucu
B UCPHOBHKE HE YYHTBHIBAIOTCS IIPH OLICHWBAHUM PaOOTHL. bBayuiel, moiydeHHBIE
Bamu 3a BBITIONHEHHBIE 3a/IaHUS, CyMMUpPYIOTCs. [locTapaidTech BBITOJHUTH Kak
MOYHO OOJIbIIe 3a/1aHUH 1 HAOpaTh HANOOJIbIIIEE KOJIMYECTBO OAJIIOB.

Kenaem ycnexa!
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Maremaruka. 10 knacc. Bapuanr MAOO608 (BocTok, 6a30BbIil ypOBEHB) 2

Omeemom K Kaycoomy 3a0AHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoob,
yenoe 4ucno0 uiu nOcne0oeamenbHocmy yugp. 3anuwiume omeemel K 3a0a-
HUAM 6 nOJle OMeema é meKcHie padomol.

Haiinure 3naueHmne BeIpakeHUs 210 -5,05- %

OrTBer:.

OrTBer:.

ToBap Ha pacnpopaxe yueHuwnn Ha 5%, npu 31oM OH cTan crouth 570 pyOuei.
Ckoubko py0Osieit cTont ToBap 10 pacipoaa}u?

OrtBeT:

. 3 3
Haiinute 3Hauenne BeipakeHns 2-3"+4-3°.

JinHa GucCeKTPHUCH |, IPOBEIEHHON K CTOPOHE C TPEyroNIbHUKA CO CTOPOHAMH

a, b u c, eruncustercst no dopmyie | :$4{ab((a+ b)z—cz). Haiingure

Ouccextpucy |, ecm a=4, b=16nc=5V7.

OTtBeT:

‘ Botnoanume moavko O/AHO us3 3a0anuii: 5.1 unu 5.2.

Haiinure 3HaueHue BoipakeHus 4 2 - 3° .

OrTBer:.

. 2+10g:6

HaiiauTe 3HauCHKUE BhIpAKCHHS 5 950
OrTser:.

E lokonanka crout 25 pyGueii. B BockpeceHbe B CyliepMapKeTe IeHCTBYET CIICIH-
QIBHOC MPE/UIOKCHHUE. 3aIUIATHB 3@ TPU I[IOKOJAIKH, IOKYIATelb IOTydaeT
geTbipe (0aHy B moaapok). CKOIBKO IOKOIAT0K MOXKHO MoxydnTth Ha 170 py6ieit
B BOCKPECCHBE?

OT1BeT:
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Maremaruka. 10 knacc. Bapuant MAO0608 (BocTok, 6a30Bbiii ypOBEHb) 3

. 2
Haiinute xopenb ypaBHeHust X +10X=-16. Ecniu ypaBHeHue umeer Ooiee
OJIHOT'O KOPHsl, B OTBETE YKa)KUTE MEHbIIUH U3 HUX.

OTBeT:

JlBa cajoBOa, MMEIOIINE MPSIMOYTONBHBIC YIaCTKU pa3Me-
pamu 25m Ha 30M c OOmIeil rpaHUIEH, JOTOBOPWINCH U
cenanu OOl Kpyriblii npya miomaaso 150 kBagpar- <>
HBIX METPOB (CM. 4epTéx), IPUIEM IpaHHMIIAa YIACTKOB IIPO-

XOJIUT TOYHO Yepe3 eHTp npyaa. Kakosa ruromais (B KBaj-
paTHBIX MeETpax) OCTaBIIEHCS YACTH ydYacTKa KaKIoro
cajioBoyia?

OrtBer:

YcTaHOBUTE COOTBETCTBHE MEXKAY BEIMYMHAMHU M MX BO3MOXKHBIMHM 3HAUYCHHSIMU:
K KaXXIOMY JIEMEHTY II€pPBOTrO CTOJONA mogOepuTe COOTBETCTBYIOIIMH JJICMEHT
13 BTOPOTO CTOJIONA.

BEJIMYMHBI 3HAYEHUA
A) Macca JIMTPOBOTO MaKeTa CoKa 1) 130t
B) macca B3pocioro Kura 2) 1xr
B) wmacca KypuHOTO stifiia 3) 250 mr
I) macca TabieTkH JiekapcTBa 4) 551

B tabauue nmox kaxaoi OyKBOH, COOTBETCTBYIOLICH BEIIMUMHE, YKaKHUTE HOMEp e&
BO3MO’KHOTO 3HAUEHUSI.

A|B|B|T

OrtBer:

B uemmnmonate mo ruMHacThke ydactByloT 40 crmoprcMenok: 12 m3 Bemmko-
Opurannn, 16 n3 Opannym, ocransHele — u3 ['epmannm. [opsaok, B KoTopoM
BBICTYINAOT TMMHACTKH, onpejensercs skpedbueM. Haliure BeposSsTHOCTS TOro, 4TO
CIIOPTCMEHKA, BBICTYMAIOIIAs N1epBOM, OKaxkeTcs u3 ['epMaHun.

OrtBer:
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B COPCBHOBAHUAX TII0 METAHUIO MOJIOTa Y4YaCTHUKH IIOKa3aJIu CJICAYIOUIUEe

pe3ybTaThI.
Criopremen Pe3ybTaT NONBITKH, M
| I 11 \Y \Y VI
Banun 52 53 52,5 51,5 50,5 51
ABIUEHKO 50 50,5 52 49,5 50 52
Kacatkun 51 50 51,5 49,5 49 50
Huxonos 50 53,5 54 51,5 52,5 54,5

Mecta pacnpeiensoTes Mo pe3yJbTaTy JIydllieil MOMBITKA KaKI0T0 CHOPTCMEHA:
YeM JIJIbIIE OH METHYJI MOJIOT, TEM JIydllle.

KakoB pe3ynbTaT jydiineil moneITKH (B METpax) CIIOPTCMEHA, 3aHSBIICTO TPEThE
MeCTO?

OTtBeT:

s 0O6pabOTKM NAa4HOTO yd4acTKa JauyHUKY HEOOXOJIMMO MPUOOPECTH JIOmarty,
TANKY, BWIBIL M rpabmu. B MarasuHe mnpomaroTcss HAOOPBI HMHCTPYMEHTOB,
HEKOTOpPbIe HAOOPBI COCTOSIT TOJBKO M3 OHOTO MHCTpyMEHTa. LIeHBbI MpUBEICHBI
B Ta0JIMIIE.

Ne HaGopa HNHCcTpyMeHTBI (pgﬁT .O;daM::;:;p)
1 TSIIKA 230
2 BHJIBI, TATIKA 370
3 jonara, rpabnu 370
4 JIomara, TAMKa 450
5 rpabau 180
6 BUJIBI 120

IMone3ysicy Tabnuneil, codepuTe MONHBIA KOMIUIEKT HEOOXOIUMBIX HHCTPYMEHTOB
TaK, 4TOOBI CyMMapHasi CTOUMOCTh ObliIa HAUMEHBIIICH.

B orBere a1 cOOpaHHOIrO KOMILIEKTA YKa)KUTe HOMepa HabopoB 0e3 mpoOenos,
3QIATBIX M IPYTUX JOIIOJTHUTEIEHBIX CHMBOJIOB.

OTBeT:

OT JIepeBsIHHOM MPABUILHON TPEYTONBHOW MPU3MBI OTIHININA
Bce €€ BepumHbl (CM. pucyHOK). CKONbKO péGep y MONyduB-
IIErocsi MHOTOIPaHHUKA (HEBHAMMbBIE DPEOpa Ha pHCYHKE He
H300paKeHb)?

OrTBer:.
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Maremaruka. 10 knacc. Bapuant MAO0608 (BocTok, 6a30Bbiii ypOBEHb) 5

Buvioepume u vinonnume monvko OAHO u3 3a0anuii 14.1 unu 14.2.

Ha PUCYHKE TOYKaMU ITOKa3aH TOZ0BOM 00BEM ,E[O6LI'~II/I yris B Poccun OTKPBITBIM

cocobom B mepuog ¢ 2001 mo 2010 rox. ITo ropu3oHTaNM yKas3bIBaeTCsl TOJ,
0 BEPTHKATH — O00BEM MOOBIYM YISl B MIJUIMOHAX TOHH. [IJIsi HATJISIHOCTH
TOYKH COEMHEHBI TMHHEH.

250

225

200 ] \//

175
/

150
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

ITonb3ysich PHCYHKOM, IOCTaBbTE B COOTBETCTBHE KaXJIOMY U3 YKa3aHHBIX
IIEPHOIOB BPEMEHH XapaKTEPUCTHKY JOOBIYN yTIIS.

TTIEPUO/IbI
BPEMEHU
A) 2001-2003rr. 1) B Teuenue neproaa 00bEMbI JOOBYH CHAYAA POCTH,
B) 2003-2005 rr. a3aTeM CTaJIM 1aJarh.
B) 2005-2007 rr. 2) OOBEM I00BIYM B OTOT TIEPUOJT POC € KAXKIBIM TOOM.
I') 2007-2009 rr. 3) Tleprona ¢ MUHUMAJIBHBIM TIOKa3aresieM 100buu 3a 10 jer.

4) TomoBoit 066EM 100K cocTaBmstl Gombire 175 MiH T,
HO MeHbIne 200 MITH T.

XAPAKTEPUCTUKU

B Tabaune nox kaxao0ii OyKBo# yKakKuTe COOTBETCTBYIOIIUI HOMED.

A|B|B|T

OrBer:
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Ha pucynke nsobpaxén rpadux dynkuun Y= f(X). Touxu @, b, ¢, d u e
3anaror Ha ocu OX uHTepBaisl. [1oNb3ysch rpauKOM, OCTABBTE B COOTBETCTBHE
K&KIOMY UHTEPBALy XapaKTEPUCTHKY (YHKLMH UK €& IPOU3BOIHOML.

y |

[
y=f(¥
A\
AN
/ \

laol b

\ ¢ |, Ny
e\x

d
/

UHTEPBAJIbI  XAPAKTEPMCTHKU ®YHKIIMU WU TIPOU3BOJHOMN

A) (a;b) 1) 3nayeHWss  TPOM3BOAHOW  (PYHKIIMH  OTPHIATEIBHBI

B) (b;c) B K&KJIOH TOUKe MHTepBayia, a (QYHKIMSA NPHHAMAET Kak
TIOJIOKHUTEIBHBIE, TAaK M OTPHLATEIILHBIC 3HAUCHUSL.

B) (c:d) 2) 3nHayeHns (YHKIMM OTPULATEIBHBI B KaXIOW TOYKE

I) (d;e) HHTEpBaa.

3) OyHkuus W e€ MpOW3BOIHAST NPHHUMAKT Kak MOJIOXKH-
TEJIbHBIC, TAK U OTPHLIATEIIbHbIC 3HAYCHUS.

4) 3nayeHus QYHKIMU TOJNOXKUTEIBHBI B KaKAOW TOYKE
HHTEpBaJa.
B tabmurie mox kaxoi OyKBO# yKa)KHUTE COOTBETCTBYIOIIMI HOMED.

Al |B|T

OTtBeT:

B tpeyrompauke ABC yrom C pasen 90°, BC =15, cosA=0,6. Haiigure
Beicoty CH .

OrTBer:.

CTOpOHBI OCHOBAaHMS TPABUIBHON IIECTHYTONBHOH MHPaMHUIBI
paBHB 22, OokxoBble pE&Opa paBHel 61. Haiignte momans
GOKOBOI MOBEPXHOCTH ATON IMTUPAMHIBL.

OTtBeT:

© Cratl'pax 2015-2016 yu r




Maremaruka. 10 knacc. Bapuant MAOO608 (BocTok, 6a30BEIil ypOBEHB) 7

KaxnoMy u3 4eTbIpéX HEpaBEHCTB B JIGBOM CTOJIOIE COOTBETCTBYET OJHO W3
peLIeHU B IpaBoOM cTOJIOIE. Y CTAaHOBUTE COOTBETCTBHE MEXK/y HEPAaBEHCTBAMU U
UX PEIICHUAMH.

HEPABEHCTBA PEIIEHUMA
1) (2,6)u(6;+x)

2) (-32)v(2:6)

3) (2:6)

4) (—»;2)u(6;+x)

X=2
X—6
B) (x-2)*(x-6)<0
B) (x-2)(x-6)<0
2

F) ﬂ >0

X—=2
Broummre B mpuBenéHHyro B OTBeTe TAONMIly TOJ Kaxkmod OykBol
COOTBETCTBYIOIINI PELIEHUIO HOMED.

A|B|B|T

A) >0

OrtBer:

Buxkrop crapme [lenuca, Ho muagume Eropa. Anzapeit He crapuie Buxropa.
BriGepute yTBepKIeHUS, KOTOPbIC BEPHBI NIPH YKA3aHHBIX YCIOBHUSAX.

1) Erop camblii cTapiumii 03 yKa3aHHBIX YCTHIPEX YCTOBEK.

2) Amngpeit u Erop omHoro Bospacra.

3) Bukrop u JIeHHC 0JHOTO BO3pacTa.

4) JHenunc muammie Eropa.

B oTBeTe 3amuimuTe HOMEpa BHIOPAHHBIX YTBEPXKICHUH Oe3 IPOoOENOB, 3aIAThIX
U APYTUX JAONOJTHUTENIBHBIX CHMBOJIOB.

OTBeT:

HaiianTe ceMH3HaYHOE HATypajbHOE YHCIO, KOTOPOE 3aMUChIBACTCS TOJIBKO
uudpamu 1 u 2 u genurcs Ha 72. B oTBeTe yKaXnTe Kakoe-HHOYIb OJHO TaKoe
YHCIIO.

OrtBer:

XO03SMH JOTOBOPHIICS ¢ PAaOOYNMH, YTO OHH BBIKOIIAIOT €My KOJOJEIl Ha CIICTYIONHX
yCIIOBHUSX: 3a nepBblid MeTp oH 3aruiatut uM 3900 pyOuieid, a 3a KaxIbli CIieTy oI
metp — Ha 1200 pyOneii 6onbiie, ueM 3a mpeasiaynuii. CKoabko pyOiel Xo3sauH
JOJDKEH OyJAeT 3amiaTuTh padodnM, €CJIM OHHM BBIKOMAKOT KOJIOJCL TIyOMHOH
6 meTpoB?

OTBeT:
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Tpennposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MAO0609
(mpouTbHBIN YPOBEHB)

Bremmonnena: @O KJ1ace

I/IHCprKIIl/Iﬂ 10 BBINOJTHECHUIO paﬁOTLl

Ha BeimosHeHWe paboThl MO MareMaTHke OTBOAMTCS 3 4vaca 55 MHHYT
(235 munyT). PaboTta cocTouT U3 ABYX YacTell, BKIIOYAIONHX B cebst 19 3amanmii.

Yacte 1 conepxutr 8 3amanHuii 6a30BOro ypOBHSI CIIOKHOCTH C KPAaTKUM
orBeToM. Yactb 2 conepxuT 4 3aJaHus TOBBILIGHHOTO YPOBHS CIIOXKHOCTH
C KpaTKUM OTBETOM M 7 3a/1aHHi MOBBIILIEHHOT'O U BBICOKOTO YPOBHEH CIIOKHOCTH
C pa3BEPHYTHIM OTBETOM.

OtBethl K 3afaHusiM 1-12 3amuchiBarOTCS B BHJAC LEJIOT0 YHCIA WK
KOHEYHOM JAECATUYHOU IpoOu.

IMpu Beimonuenuu 3aganuil 1319 TpeOyercs 3anmucaTh MOJIHOE pELICHHE HA
OT/EIBHOM JIcTe OyMaru.

[Ipu BBINOMHEHUH 3aJ@aHUH MOXKHO MOJIB30BATHCS YEPHOBHUKOM. 3aIlUCH
B YEPHOBHKE HE YUHUTHIBAIOTCS [P OLICHUBAHUU PaOOTHI.

Banbl, noixydeHHsie Bamu 3a BBINOIHEHHbBIE 331aHNUs], CYMMHUPYIOTCS.

IlocrapaiiTech BBINMONHUTE KaK MOXKHO Ooibllle 3afaHuii M HaOpatb
HanOOJIbIIee KOJIUYECTBO OAIIIOB.

Kenaem ycnexa!
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Yacrtp 1

Omeemom K Kaycoomy 3a0QHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoodb,
uenoe 4ucio uau nocaedo6amenbHOCmy yugp. Januuwiume omeemsl K 3a0a-
HUAM 6 NOJle Omeena é meKkcne padomel.

CTyzfeHTaMH TEXHHYECKHX BY30B COOMpaIOTCsi cTaTh 49 BBITYCKHHKOB IIKOJBL
Onu cocTaBisitoT 28 % OT uKciia BBITYCKHUKOB. CKOJIBKO B LIIKOJIE BBITYCKHUKOB?

OrTBer:.

Ha pucyHke >KUpHBIMH TOYKAaMH IIOKa3aHA IIEHA HUKENS Ha MOMEHT 3aKPBITHS
OGupKeBBIX TOProB Bo Bce padoune auu ¢ 6 no 20 mas 2009 roxa. ITo ropusonTanu
YKa3bIBAIOTCSl UUCIa MECsLa, 10 BEPTUKAIN — LeHAa TOHHBI HUKENS B JOJIapax
CIIA. [Ins HariasgiHOCTU S>KUpPHbIE TOYKM HA PHUCYHKE COEAMHEHBI JIMHHEH.
Omnpenenure 1O PUCYHKY Pa3HOCTb MEXIY HamOOJbILEH W HAWMEHBIIECH LEHOM
HUKEJIsI HA MOMEHT 3aKpBITHSI TOPIOB B yKa3aHHbIH mepuox (B poswtapax CILA 3a
TOHHY).

13600
13300

13200

13000 \

12800 / \\

12600 ]

12400 // \ //
12200 p

12000

11200

OrTBer.
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Maremaruka. 10 knacc. Bapuant MAO0609 (3amnaz, npodHiIbHBI YPOBEHB) 3

Ha xyergatoit Oymare ¢ pazmepom kietku 1x1 mzobpaxkén TpeyromsHuk ABC.
HaiianTe iuHy ero cpeneil JHHUH, mapaiieabHoi ctopoHe AB.

c

N
/
[ N
/

A B

OTBeT:

B copeBHOBaHUAX IO TOJNKAHUIO sIpa Y4acTBYIOT 3 cHOpTcMeHa u3 Jlanuw,
6 cnopremenos u3 IlIBenuun, 4 cnopremena u3 Hopseruu u 7 — u3 Ounnanauu.
Iopsnok, B KOTOPOM BBICTYNAIOT CIIOPTCMEHBI, onpeaelsercs xpebuem. Haiinure
BEPOSITHOCTb TOIO, YTO CIOPTCMEH, BBICTYMNAIOIIMNA HOCIEJHUM, OKAXETCsS U3
Hopseruu.

OTBeT:

‘ Botnoanume moavko O/THO us3 3a0anuii: 5.1 unu 5.2.

Haiiziure KopeHb ypaBHerns 3 7 — X = 2.

OrBer:

Haiinute kopets ypasHenns 10g,(7—Xx)=6.

OrtBer:
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Maremaruka. 10 kinacc. Bapuant MA00609 (3amna, npoduiibHbIl ypOBEHb) 4

IZI Cropona pom6a pasna 88, octpeiii yron pasen 30°. Haiiante paanyc BucaHHO
OKPY>KHOCTH 3TOr0 poM0a.

OTBeT:

Ha pucynke wusobpaxén rpapux ¢yukumn y=f(X), ompenenéusoi nHa
unrepsane (— 2;11). Haiinure Hanmensuiee 3Hadenne Gpynkunn f (X) Ha orpeske

[26].

y y=f(x)
/ ]
AEA /

2
0 11 X

7 N AN/

VNS
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Maremaruka. 10 knacc. Bapuant MAO0609 (3amnaz, npodHiIbHBI YPOBEHB) 5

OcHOBaHMEM MNpsIMOH  TPEYrOJILHOW  MPHU3MBl  CIYXKHUT  NPSIMOYTOJIbHBIN
TPeyroibHUK ¢ kareramu 3 u 4, BbicoTa npusMsbl paBHa 10. Haiigure miomans eé
IIOBEPXHOCTH.

OTBeT:

Yactp 2

25(si n?77° - 005277°)

HaiinuTe 3HaueHne BbIpaKeHUS -
cos154

OTBeT:

IMpu Temnepatype 0°C pembc nmeer mmuny |o=10 m. Ilpu Bo3pacTanum

TEeMIepaTypsl MPOUCXOMUT TEIUIOBOE pPACIIMPEHHE peybca, M €ero JUINHA,

BBID@KCHHAs B Merpax, Mensercs mno 3akony |(t)=ly(1+a-t), rme
-5 -1

0=12-10""(°C)™" — ko3 uuueHT TeII0BOro pacuupenns, t — Temueparypa

(B rpamycax Llenbcust). [lpu Kakoil Temmeparype pejibC yIIMHATCS Ha 9 MM?
Ortser BbIpasure B rpanycax Llenabcust.

OTBeT:

2 2
ITnurounuk nomkeH ynoxuth 168 M” mmutku. Eciin oH Oyaet ykiaasiBaTh Ha 2 M

B JeHb OOJblle, YeM 3alUlaHupOBall, TO 3aKOHYMT paboTy Ha 2 IHS paHbLIE.
CKOJIBKO KBaJIPATHBIX METPOB IUTUTKHU B JICHb IUTAHUPYET YKJIAIBIBATH IUTATOYHHUK ?

OTBeT:
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Maremaruka. 10 kinacc. Bapuant MA00609 (3amna, npoduiibHbIl ypOBEHb) 6

Buvibepume u évinonnume monvko O/AHO u3 3a0anuii 12.1 unu 12.2.

Haiizure Touxy MusuMyma GyHkimn Y = (X + 5)262’x )

OTBeT:

Haiinure Touky MuHnMyMa QyHKUIUH Y = X3~ 6x°+9x + 3.

OTtBeT:

/s 3anucu pewienuii u omeemos Ha 3a0anusn 13-19 ucnonv3yiime omoenvHolii
aucm. 3anuwume chavana nomep evinonnsemozo 3adanusn (13, 14 u m. 0.),
a 3amem nonnoe 0bocnosannoe pewenue u omeem. Omeemst 3anucviéaiime
uémKo u pazoopuueo.

a) Perure ypaBuenue 2SN X+ J2 tgx=0.

6) Haiiurte Bce KOPHH 9TOT0 ypaBHEHUsI, MPHHAICKAIIIEC OTPE3KY [—37:; - 3771 .

Jana npaBunbHas TpeyronsHas npusma ABCA,B,C;, Bce pédpa KOTOpoi paBHEI 6.
Yepes touxkn A, C; u cepenuny T pebpa A4;B; mpoBeseHa MI0CKOCTS.

a) JIokakure, YTO CEYCHHE NPHU3Mbl YKa3aHHON IUIOCKOCTBIO  SIBJISICTCS
HPSIMOYTOJIEHBIM TPEYTOJILHUKOM.
06) Haifnure yroi Mexty IIocKOCTbIO cedeHus 1 miockocTeio ACC;.

Pemmre HEPABCHCTBO
(x2+ 5x+4)(x+1) (x2+ 4x+3)(x+1)
+

s(x2+l)(x2+ 2x+1).

X%+ 6x+8 X+ 5x+6

Touka A pacrnonoxena Bue kBaapata KLMN ¢ nenrpom O, mpuuém Tpeyrosb-
uuk KAN npsmoyroneabiii (ZA=90°) u AK =2AN. Touka B — cepeauna
croponbsl KN .

a) Jlokaxwure, yro npsimasi BM mapamnensHa mpsimoii AN .

6) [Ipsmass  AO mepecekaer cropony ML kBaapara B Touke P. Haiimure
otHomenue LP:PM .
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Maremaruka. 10 kinace. Bapuaut MA00609 (3anan, npoduibHblil ypoBeHb) 7

B wurone mmanupyercss B3ATh KpeAWT B OaHke Ha cymmy 28 MuiH pyOneld Ha
HEKOTOPBIH CPOK (11eJ10€ YUCIIO JIET). Y CIOBHS €I0 BO3BPATa TAKOBBL:

— Ka)XKIblil sHBapb JOAr Bo3pacTaeT Ha 25 % 1O CPaBHEHUIO C KOHLIOM
IIpeAbLAYIIEro roja;

— ¢ (eBpast O HIOHB KaXXOT'0 roJla HE0OXOIMMO BBITUIATHTE YacTh JI0JITa;

— B HMIOJIE KQKIOTO Toja JOJITr JOJDKEH OBITh Ha ONHY M Ty K€ CyMMY MEHbIIe
JI0JITa Ha HIOJIb MPEIBIIYIIEro roja.

Ha cxonbko JIeT miaHupyeTcs B3sTh KPEAUT, €CIIU HanOOIbLINI TOJOBOH MIaTEX
cocTaBuT 9 MJIH pyOuieit?

Haﬁ,E[PITe BC€ 3HAUCHHUA NapaMeTpa a, IPpU KaXJIOM H3 KOTOPBIX YpPpaBHCHHC

2
2 2 .
(X —4X) +a‘4x—x ‘—2[1—4:0 HMMEET CEMb MJIM BOCEMb PELICHUH.

a) [lpuBenure mpumep HECATH TAKUX pa3JIMUHBIX JIBY3HAUHBIX YHCEJ, CpEIu
KOTOPBIX POBHO 5 JEJIATCS HA 2, POBHO 5 JENATCS Ha 3, POBHO 5 NENATCS Ha 5 U
poBHO 3 nmenstces Ha 6.

6) CyLIecTBYIOT JIM TaKue IEeCATh PA3IMYHBIX ABY3HAUHBIX YHCEIl, CPEIH KOTOPBIX
poBHO 7 nmenstces Ha 3, pOBHO 7 JensiTcst Ha 5, poBHO 7 jensiTes Ha 77

B) IIpo mecsaATh pa3auuHBIX IBY3HAUYHBIX YMCEN U3BECTHO, YTO HAMOOIBIITHA OOMITHiA
JICUTENb JIIOOBIX JBYX M3 HUX paBeH 1, 2, 3, 5 wm 7. Kakoe HauOosblice
KOJIMYECTBO U3 ITHUX JIECSATH YUCET MOKET JENIUThCS Ha 77
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Tpennposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MA00610
(mpouTbHBIN YPOBEHB)

Bremmonnena: @O KJ1ace

I/IHCprKHI/Iﬂ 10 BBIIIOJTHCHUIO paﬁOTLl

Ha BbImosHeHHe pabOThl MO MaTeMaTHKE OTBOAMTCA 3 4yaca 55 MHHYT
(235 muHyT). PaboTa COCTOUT U3 IBYX 4YacTeid, BKIIIOYAOINX B ceOst 19 3a1anuii.

Yacte 1 conepxutr 8 3amanHumii 0a30BOr0 ypOBHS CIIOKHOCTH C KPAaTKUM
orBeToM. Yactb 2 colepXuT 4 3aJaHus TOBBILIEHHOTO YPOBHS CIJIOXKHOCTH
C KpaTKUM OTBETOM M 7 3aJ1aHHM{ MOBBIIICHHOT'O U BBICOKOTO YPOBHEH CIIOKHOCTH
C pa3BEPHYTHIM OTBETOM.

OtBethl K 3afaHusiM 1-12 3amuchiBarOTCS B BHJAE LEJIOTO YHCIA WK
KOHEYHOU JIECITUYHOMN poOH.

IIpu BeimonHenuu 3amanuii 13-19 tpebyercs 3amucarh MOJHOE PEIICHHE HA
OTZAEIBHOM JicTe OyMaru.

IIpy BbINOMHEHUM 3aJ@HMH MOXHO MOJIB30BATHCS YEPHOBHUKOM. 3aIlUCH
B YEPHOBHKE HE YUUTHIBAIOTCS IIPH OLICHUBAHUU PaOOTHI.

Bamnsl, noixydeHnsie Bamu 3a BbINOIHEHHbIE 331aHNUs], CYMMHUPYIOTCS.

[TocrapaiiTech BBIMOJHUTH KaK MOXHO OOJbllie 3aJaHWii W HaOparh
HauOOoJIbIIee KOJIUYECTBO OAILIOB.

Kenaem ycnexa!
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Maremaruka. 10 kinacc. Bapuantr MA00610 (3amnaz, npodusibHeIil ypOBEHb) 2

Yacrtp 1

Omeemom K Kaycoomy 3a0QHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoodb,
uenoe 4ucio uau nocaedo6amenbHOCmy yugp. Januuwiume omeemsl K 3a0a-
HUAM 6 NOJle Omeena é meKkcne padomel.

CTyzfeHTaMH TEXHHYECKHX BY30B COOMpPAIOTCS CTaTh 30 BBITYCKHHKOB IIKOJBL
Onu coctaBisitoT 20 % oT uKciia BBITYCKHUKOB. CKOJIBKO B LIIKOJIE BBITYCKHUKOB?

OT1BeT:

Ha pucyHKe >KMpHBIMM TOYKaMH II0OKa3aHa IIGHA OJIOBAa HA MOMEHT 3aKpPBITHS
OMpKeBBIX TOProB Bo Bce paboume quu ¢ 3 no 18 centsops 2007 roma. Ilo
TOPU30HTANIM YKa3bIBAIOTCS YMCIa MECSIa, 0 BEPTHKAId — LeHA TOHHBI OJIOBa
B nowtapax CIIA. J{ns HarIsAHOCTH JKMPHBIE TOYKHM Ha PUCYHKE COEIUHEHBI
nuHuel. Omnpenenure Mo PUCYHKY Pa3HOCTh MEXKy HauOOJbIIeH W HaMMEHbIIEeH
[ICHOM 0JI0Ba HA MOMEHT 3aKpPBITHSI TOPrOB B yKa3aHHBIA Ieprod (B Ioiurapax
CIIA 3a ToHHY).

15300

15200

15100

N
15000 /X
14900
14200 /
14700 /

14600

14500

14400

OTtBeT:
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Maremaruka. 10 knacc. Bapuant MA00610 (3amnaz, npodiiIbHBI YPOBEHB) 3

Ha xyergatoit Oymare ¢ pazmepom kietku 1x1 mzobpaxkén TpeyromsHuk ABC.
Haiigure uinHy ero cpeaHeil TMHUH, apauielibHON ctopore AB.

OTBeT:

B copeBHOBaHUAX MO TOJKAHHUIO A1pa y4acTBYIOT / CIIOPTCMEHOB M3 ['penun,
9 cnopremenos u3 bonrapuu, 5 cnopremenos u3 Pymeinnu u 4 — u3 Benrpun.
IMopsinok, B KOTOPOM BBICTYNAIOT CIIOPTCMEHBI, ompeneisiercs xkpebuem. Haiinure
BEPOSATHOCTb TOTrO, YTO CHOPTCMEH, BBICTYNAIOIIUH IOCIEIHUM, OKAaXeTCs U3
Boarapun.

OTBeT:

‘ Boinoanume moavko OAHO u3 3adanuii: 5.1 unu 5.2.

Haiizre kopess ypaBuerns 3 X+ 23 =5.

OTBeT:

Haiinute kopets ypasrenus |0gg ( X+ 23) = 3.

OrtBer:

© Cratl'pax 2015-2016 yu r

Maremaruka. 10 kinacc. Bapuantr MA00610 (3amnaz, npodusibHeIil ypOBEHb) 4

IZI Cropona pom6a paBHa 64, octpeiid yron pasen 30°. Haiiante paanyc BIucaHHOM
OKPY>KHOCTH 3TOr0 poM0a.

OTtBeT:

Ha pucynke wusobpaxén rpapux ¢yskuumn y=f(X), onpesenéusoi na
unrepsane (—3;8). Haiigure nanbonbiee 3uadenne Gpynkunn f (X) Ha orpeske

[-22].
y y=f(x)
. /
I /
VAN
/ \LLY
! V
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Maremaruka. 10 knacc. Bapuant MA00610 (3amnaz, npodiiIbHBI YPOBEHB) 5

OcHOBaHMEM  TPSAMON  TPEYyrojdbHOW  MHPU3MBI  CIYXKHUT  TPSMOYTOJIBHBII
TPEYTOJbHUK C Kareramu 5 u 12, BeicoTa npu3mbl paBHa 8. Halinnte miomans e
TTOBEPXHOCTH.

OrBer:

Yacrsb 2

18(si n?24° — c05224°)

Haiinure 3HaueHne BbIpakeHUS
c0s48°

OTBeT:

Ipu temneparype 0°C pensc umeer mumny |o=10 m. Ilpu Bo3pacTanuu

TeMIlepaTyphl ITIPOMCXOJUT TEMJIOBOE paclIUpeHHe pejibca, W €ro JUIMHA,

BBIpOKCHHAs B MeTpax, Memsercs mo 3akony |(t)=I,(1+a-t), rme
-5 -1

0=12-10""(°C)™" — k03 pHUuUHEHT TeIUIOBOrO pacuupeHus, t — Temmeparypa

(B rpamycax Llembcust). Ilpu kakoif TemmepaType peibc YUIMHHTCS Ha 6 MM?
Ortser BbIpaszure B rpanycax Lleascus.

OrtBer:

[luTouHmK K0yKeH ynoxkuTh 182 M mumrkn. Ecom on Gyzner yknamsiBath Ha 1 M
B JIeHb OOJbIIe, YeM 3aIUIaHMpOBajl, TO 3aKOHYUT paboTy Ha 1 neHp paHbie.
CKOJIBKO KBaJIPAaTHBIX METPOB IUTUTKHU B I€Hb ITAHUPYET YKJIAbIBATH IUIATOYHHUK ?

OTBeT:

© Cratl'pax 2015-2016 yu r

12.1

Maremaruka. 10 kinacc. Bapuantr MA00610 (3amnaz, npodusibHeIil ypOBEHb) 6

Buvibepume u évinonnume monvko O/AHO u3 3a0anuii 12.1 unu 12.2.

Haiizure Touky MuHuMyMa dyHKimm Y = (X + 8)2e8’x .

OrtBeT:

o 3 2
Haiiaure Touky MuHAMyMa QyHKIHH Y =X —2X + X+ 7.

OrTBer:.

s 3anucu pewienuii u omeemos Ha 3adanus 13-19 ucnonv3yiime omoenvHolii
aucm. 3anuwume chavana nomep evinoansemozo sadanusn (13, 14 u m. 0.),
a 3amem nonnoe obocnosannoe pewenue u omeem. Omeemyl 3anucvléaime
uémKo u pazoopuueo.

a) Pernre ypaBuenne 2sin X+ tgx=0.

6) Haiimure Bce KOPHE 3TOTO ypaBHEHUsI, IPUHAICKAILHIE OTPE3KY [—%; - n] .

Jlana mpaBunbHas TpeyronbHas npusma ABCA;B,C;, Bce pédpa KOTOpoit paBHEI 8.
Yepes Toukn A, C; u cepennny T pebpa 4,5, mpoBesieHa MIOCKOCTb.

a) JlokaxuTe, YTO CEYCHHE MPHU3MbI YKAa3aHHOIl IIOCKOCTBIO  SIBIISICTCS
HPSIMOYTOJIbHBIM TPEYTOJIbHUKOM.
0) Haiinure yros Mexy IIOCKOCTBIO cedeHHs H miockocThio ACC;.

Pemmre HEPABCHCTBO

x2+7x+12(x+3) x2+8x+15(x+3) ) )
[zl (CbetS0od) e evees)

x>+ 6x+8 x>+ 7x+10

Touka A pacnonoxena BHe kBagpara KLMN ¢ menrpom O, npuuém
tpeyrompuuk KAN mpsmoyrompubiii (£LA=90°) u AK =3AN. Touka B mexur
Ha ctopone KN u KB:BN =2:1.

a) Jlokaxwure, uro npsimasi BM napamtensHa mpsimoii AN .

6) [Ipsmass  AO mepecekaer cropony ML kBagpara B Touke P. Haiimure
otHomeHue LP:PM .
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Maremaruka. 10 knacc. Bapuantr MAO0610 (3amaz, npoduiibHbIil ypOBEHB) 7

B wurone miaaHupyercs B3SATb KpeguT B OaHKe Ha CymMMy 6 MiaH pyOnel Ha
HEKOTOPBIH CPOK (I[e10€ YKCIIO JIeT). Y CIOBHS €ro BO3BPaTa TaKOBBI

— KaxIplii stHBapb jgoir BospactaeT Ha 20% MmO CpaBHEHHIO C KOHIIOM
MIPEABLIYIIEro roja;

— ¢ (heBpasIs 10 MIOHBb KKIOr0 rofia HEOOXOAUMO BBIIIATHTH YacTh JIONTa;

— B HMIOJNIE K)XIOTO roja JOJIr JOJDKEH OBITh Ha ONHY M Ty K€ CyMMY MEHBIIE
JI0JITa Ha UIOJIb IPEJIbIIYIIEro roja.

Ha ckoinbko JIeT ruiaHupyeTcsi B3sTh KPEAUT, €CIIM HAaMOOJNBIINI rOI0BOM IIaTéx
cocraBut 1,8 MitH pyOIiei.

Haiinure Bce 3HaueHuss mapamerpa a, NPU KaXkJOM M3 KOTOPBIX YpaBHEHHE

2
2 2 .
(4X —8X) + 2a‘4x— 2X ‘— a—1=0 umeeT WK ceMb, WIIK BOCEMb PEIICHHUIA.

a) [lpuBemute TpUMeEp [ACCATH TAKUX PA3JIMYHBIX JBY3HAYHBIX YHCEIN, CpPEIu
KOTOPBIX POBHO 5 yensitest Ha 3, poBHO 5 jensitcst Ha 5, poBHO 5 nenstest Ha 7 U
poBHo 3 nensrcs Ha 15.

6) CyIIecTBYIOT JIH TaKhe JECSTh PA3INYHbBIX JBY3HAYHBIX YHCEI, CPEIAN KOTOPBIX
poBHO 6 nensrcst Ha 3, poBHO 7 AensTcs Ha 5, poBHO 8 nensites Ha 77

B) IIpo mecsaTh pa3auvHBIX ABY3HAYHBIX YHCEN U3BECTHO, YTO HAUOOIBIINHA 00IIHit
JIeNuTeNb JTI00BIX JBYX M3 HuX paBeH 1, 2, 3, 5 wim 7. Kakoe HamGosnbliiee
KOJIMYECTBO U3 ITUX JICCATH YHCENl MOXKET JIeIUThCS Ha 57
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Tpennposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuanr MAO0611
(mpouTbHBIN YPOBEHB)

Bremmonnena: @O KJ1ace

I/IHCprKHI/Iﬂ 10 BBIIIOJTHCHUIO paﬁOTLl

Ha BbImosHeHHe pabOThl MO MaTeMaTHKE OTBOAMTCA 3 4yaca 55 MHHYT
(235 muHyT). PaboTa COCTOUT U3 IBYX 4YacTeid, BKIIIOYAOINX B ceOst 19 3a1anuii.

Yacte 1 conepxutr 8 3amanHumii 0a30BOr0 ypOBHS CIIOKHOCTH C KPAaTKUM
orBeToM. Yactb 2 colepXuT 4 3aJaHus TOBBILIEHHOTO YPOBHS CIJIOXKHOCTH
C KpaTKUM OTBETOM M 7 3aJ1aHHM{ MOBBIIICHHOT'O U BBICOKOTO YPOBHEH CIIOKHOCTH
C pa3BEPHYTHIM OTBETOM.

OtBethl K 3afaHusiM 1-12 3amuchiBarOTCS B BHJAE LEJIOTO YHCIA WK
KOHEYHOU JIECITUYHOMN poOH.

IIpu BeimonHenuu 3amanuii 13-19 tpebyercs 3amucarh MOJHOE PEIICHHE HA
OTZAEIBHOM JicTe OyMaru.

IIpy BbINOMHEHUM 3aJ@HMH MOXHO MOJIB30BATHCS YEPHOBHUKOM. 3aIlUCH
B YEPHOBHKE HE YUUTHIBAIOTCS IIPH OLICHUBAHUU PaOOTHI.

Bamnsl, noixydeHnsie Bamu 3a BbINOIHEHHbIE 331aHNUs], CYMMHUPYIOTCS.

[TocrapaiiTech BBIMOJHUTH KaK MOXHO OOJbllie 3aJaHWii W HaOparh
HauOOoJIbIIee KOJIUYECTBO OAILIOB.

Kenaem ycnexa!

© Cratl'pax 2015-2016 yu r

Maremaruka. 10 kinacc. Bapuant MAOO611 (3amna, npoduiibHeIil ypOBEHB) 2

Yacrtp 1

Omeemom K Kaycoomy 3a0QHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoodb,
uenoe 4ucio uau nocaedo6amenbHOCmy yugp. Januuwiume omeemsl K 3a0a-
HUAM 6 NOJle Omeena é meKkcne padomel.

CTyzfeHTaMH TEXHHYECKHX BY30B COOMpPAIOTCS CTaTh 66 BBITYCKHHKOB IIKOJBL.
Onu coctaBisitoT 40 % oT unciia BbITYCKHUKOB. CKOJIBKO B LIIKOJIE BBITYCKHUKOB?

OT1BeT:

Ha pucyHke >KHpHBIMM TOYKAaMH IOKa3aHa II€HA 30JI0Ta Ha MOMEHT 3aKpPBITHS
OupkeBbIX TOProB Bo Bce paboume nuHu ¢ 11 mo 27 wurons 2000 roma. Ilo
TOPU30HTANM YKa3bIBAIOTCS YMCIA MECSIA, MO BEPTHKAIN — IIeHa YHIUH 30J0Ta
B nomnapax CIIA. JIns HarIsgHOCTH SKHPHBIE TOYKH HA PHCYHKE COCIMHEHBI
auHMel. Onpenenure Mo PUCYHKY Pa3HOCTh MEXIy HauOOJbIIeH ¥ HauMeHbIIeH
[ICHO# 30JI0Ta HA MOMCHT 3aKPBITHsI TOPrOB B yKa3aHHbBIH mepuox (B goiurapax
CIIA 3a yHIHO).

285
284

283
282

281 \
280 [
279

278
277
275
275

1 1z 1z 14 17 18 19 20 21 24 25 w0

OrTBer:.
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Maremaruka. 10 kinacc. Bapuantr MAOO611 (3amaz, npoduibHbIil ypOBEHB) 3

Ha xyergatoit Oymare ¢ pazmepom kietku 1x1 mzobpaxkén TpeyromsHuk ABC.
HaiianTe iuHy ero cpeneil JHHUH, mapaiieabHoi ctopoHe AB.

c

A

/
/1]
/

OTBeT:

B copeBHOBaHHMSX 110 TOJKAHUIO $/Ipa Y4acTBYIOT 4 CHOpPTCMEHa W3 DCTOHHH,
6 cnoprcmenoB u3 Jlaruu, 3 cnopremena u3 JIutebl u 7 — u3 [Nonpum. [Topsnoxk,
B KOTOPOM BBICTYNAIOT CIOPTCMEHBI, OmperensieTcs xpebueM. Haiimure
BEPOSITHOCTh TOTO, YTO CIIOPTCMEH, BBICTYHAIOIIUI MOCICIHUM, OKAaXEeTCs M3
JInTBEL.

OTBeT:

‘ Botnoanume moavko O/THO us3 3a0anuii: 5.1 unu 5.2.

Haiiziure kopess ypaBuenns 3§12+ X = 4.

OrBer:

Haiinure kopeHs ypasreHust 10g , (12 + X) =3.

OrtBer:
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Maremaruka. 10 kinacc. Bapuant MAOO611 (3amna, npoduiibHeIil ypOBEHB) 4

IZI Cropona pom6a paBHa 76, octpeiid yron pasen 30°. Haiiante paanyc BIucaHHO
OKPY>KHOCTH 3TOr0 poM0a.

OTtBeT:

Ha pucynke uszo6paxén rpadux dyuxuuu y= f(X), onpenenéunoil na uurep-
ane (—4;8). Haiinure HanGonbiuee 3Hauenne Gyskiun f (X) Ha orpeske [0; 4].

y y=f(x)

OTtBeT:
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Maremaruka. 10 kinacc. Bapuantr MAOO611 (3amaz, npoduibHbIil ypOBEHB) 5

OcHOBaHMEM MNpsIMOH  TPEYrOJILHOW  MPHU3MBl  CIYXKHUT  NPSIMOYTOJIbHBIN
TpeyronbHUK ¢ kareramu 9 u 12, BeicoTa npu3mMbl paBHa 7. Haiigure ruomans eé
TIOBEPXHOCTH.

OTBeT:

Yactp 2

7(si n?11° — cos,211°)
cos22° '

HaiinuTe 3HaueHne BbIpaKeHUS

OrtBer:

Ipu Temnepatype 0°C pembc mmeer ammny | =10 m. Ilpu Bo3spactanuu

TEMIIEPATYPhl TIPOMCXOJUT TEIUIOBOE pPACUIMPEHHE pEJIbca, W €ro  JUIMHA,

BBID@KCHHAs B Merpax, Mensercs mno 3akony |(t)=ly(1+a-t), rme
-5 -1

0=12-10""(°C)"" — K02 GHIHEHT TEIIOBOr0 pacIMpenns, t — Temmeparypa

(B rpamycax Iembcusi). Ilpu kakoil Temmeparype pelbC YAJIMHHTCS Ha 3 MM?
Ortser BbIpasure B rpanycax Llenbcus.

OTBeT:

ITnurounuk nomkeH ynoxuts 280 M2 mmrku. Eciu on Oyzaer ykiaasiBaTh Ha 9 M2
B JIGHb OOJbINlE, YeM 3alIaHUPOBaJl, TO 3aKOHYUT paboTy Ha 7 JHEH paHbIIe.
CKOJIBKO KBAJIPaTHBIX METPOB IUINTKH B JICHb [UIAHUPYET YKJIAbIBATh INTHTOUHHK?

OT1BeT:
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12.1

Maremaruka. 10 kinacc. Bapuant MAOO611 (3amna, npoduiibHeIil ypOBEHB) 6

Buvibepume u évinonnume monvko O/AHO u3 3a0anuii 12.1 unu 12.2.

Haiizure Touxy MusuMyma GyHkimn Y = (X + 11)2e7’x )

OrtBeT:

Haiinute Touky MUHUMYyMa QYHKIUH Y = x>+ 6x2+9x+96.

OrTBer:.

s 3anucu pewienuii u omeemos Ha 3adanus 13-19 ucnonv3yiime omoenvHolii
aucm. 3anuwume chavana nomep evinoansemozo sadanusn (13, 14 u m. 0.),
a 3amem nonnoe obocnosannoe pewenue u omeem. Omeemyl 3anucvléaime
uémKo u pazoopuueo.

a) Pemmre ypaBHeHne 2SinX+ V2 tgx=0.

6) HaiiauTe Bce KOpHM 3TOTO ypaBHEHHUS, IPUHAUICIKAIIIE OTPE3KY |:—37I2; - 377[} .

Jana npaBunbHas TpeyronbHas npusma ABCA;B,C;, Bce pédpa KOTOpoit paBHEI 6.
Yepes Toukn A, C; u cepenuny T pebpa 4;5; mpoBeseHa MIOCKOCTb.

a) JIokaxure, 4dYTO CEYEHHE MNPU3MbI YKA3aHHON IUIOCKOCTBIO  SIBJISETCS
HPSIMOYTOJBEHBIM TPEYTOJILHUKOM.
0) Haifnure yroi Mexry IIOCKOCTBIO cedeHHs H iockocThio ACC;.

Pemure HEPABEHCTBO
(x2+ 5x+4)(x+1) (x2+ 4x+3)(x+1)
+

é(x2+l)(x2+ 2x+1).

x2+6x+8 x2+5x+6

Touka A pacrnionoxena BHe kBajpata KLMN ¢ nentpom O, npuuém Tpeyross-
auk KAN mpsmoyrompubiii (£LA=90°) u AK =2AN. Touka B — cepenuna
croponbl KN .

a) Jlokaxwure, uro npsimasi BM napamnensHa npsimoii AN .

0) [Ipsimass AO mepecekaer cropony ML kBagpatra B Touke P. Haiigure
otHomieHue LP:PM .
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Maremaruka. 10 kinacc. Bapuantr MAOO611 (3amaz, npoduibHbIil ypOBEHB) 7

B wurone muanupyercst B3SATh KpeAUT B OaHke Ha cymmy 28 muiH pyOiell Ha
HEKOTOPBIi CPOK (L[eII0€ YHCIIO JIeT). Y CIOBHS €ro BO3BpaTa TaKOBBI:

— Ka&XIbIA sIHBapb JOJIT Bo3pacTaeT Ha 25 % 10 CPaBHEHUIO ¢ KOHILIOM Ipe.bl-
IyILLIETro rofia,

— ¢ (heBpass MO MIOHB KAXKJIOTO T0J1a HEOOXOANMO BBITIATUTH YaCTh J0JITA;

— B HIOJIE KQXJIOTO I'Ofa JOJIT JIOJDKCH ObITh Ha OJHY M Ty JK€ CyMMY MEHBIIE
JIOJITa Ha UIOJIb MIPEIbLIYIIEro To/a.

Ha cKoJIbKO JIeT IIaHUpPYyeTCsl B3Th KPEAUT, €CII HanOOJbIINI TOJOBOM TIaTéxX
cocTaBUT 9 MIIH pyOIIei?

HalinuTe Bce 3HaueHUs IapameTpa a, NPU KaXIOM M3 KOTOPHIX ypaBHEHHE

2
2 2 .
(X - 4X) + a‘4x— X ‘— 2a —4=0 umMeeT ceMb MM BOCEMb PEILICHHH.

a) [IpuBenute mpHUMEp [ACCATH TAKUX PA3IMYHBIX JBY3HAYHBIX YHCEN, CPEIN
KOTOPBIX POBHO 5 jiensiTes Ha 2, poBHO 5 jemsitcs Ha 3, poBHO 5 yenstes Ha 5 u
poBHO 3 nensTes Ha 6.

6) CyIIeCTBYIOT JIM TaKhe JECSITh Pa3INYHbIX JBY3HAYHBIX YHCEI, CPEAU KOTOPBIX
POBHO 7 sensrcst Ha 3, pOBHO 7 JEJSTCS HA 5, poBHO 7 nensitcs Ha 77

B) IIpo mecsaTh pa3IMYHBIX ABY3HAUHBIX YHCEN U3BECTHO, YTO HAUOOIBIINHA 0OLHit
JICUTENb JIIO0BIX JBYX W3 HUX paBeH 1, 2, 3, 5 mwimm 7. Kakoe Haubosblice
KOJIMYECTBO U3 ITUX JICCATH YHCEN MOXKET JeINThCS Ha 77
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Tpennposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MA0012
(mpouTbHBIN YPOBEHB)

Bremmonnena: @O KJ1ace

I/IHCprKHI/Iﬂ 10 BBIIIOJTHCHUIO paﬁOTLl

Ha BbImosHeHHe pabOThl MO MaTeMaTHKE OTBOAMTCA 3 4yaca 55 MHHYT
(235 muHyT). PaboTa COCTOUT U3 IBYX 4YacTeid, BKIIIOYAOINX B ceOst 19 3a1anuii.

Yacte 1 conepxutr 8 3amanHumii 0a30BOr0 ypOBHS CIIOKHOCTH C KPAaTKUM
orBeToM. Yactb 2 colepXuT 4 3aJaHus TOBBILIEHHOTO YPOBHS CIJIOXKHOCTH
C KpaTKUM OTBETOM M 7 3aJ1aHHM{ MOBBIIICHHOT'O U BBICOKOTO YPOBHEH CIIOKHOCTH
C pa3BEPHYTHIM OTBETOM.

OtBethl K 3afaHusiM 1-12 3amuchiBarOTCS B BHJAE LEJIOTO YHCIA WK
KOHEYHOU JIECITUYHOMN poOH.

IIpu BeimonHenuu 3amanuii 13-19 tpebyercs 3amucarh MOJHOE PEIICHHE HA
OTZAEIBHOM JicTe OyMaru.

IIpy BbINOMHEHUM 3aJ@HMH MOXHO MOJIB30BATHCS YEPHOBHUKOM. 3aIlUCH
B YEPHOBHKE HE YUUTHIBAIOTCS IIPH OLICHUBAHUU PaOOTHI.

Bamnsl, noixydeHnsie Bamu 3a BbINOIHEHHbIE 331aHNUs], CYMMHUPYIOTCS.

[TocrapaiiTech BBIMOJHUTH KaK MOXHO OOJbllie 3aJaHWii W HaOparh
HauOOoJIbIIee KOJIUYECTBO OAILIOB.

Kenaem ycnexa!
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Maremaruka. 10 kinacc. Bapuantr MA00612 (3amnaz, npoduiibHeIl ypOBEHB) 2

Yacrtp 1

Omeemom K Kaycoomy 3a0QHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoodb,
uenoe 4ucio uau nocaedo6amenbHOCmy yugp. Januuwiume omeemsl K 3a0a-
HUAM 6 NOJle Omeena é meKkcne padomel.

CTyzfeHTaMH TEXHHYECKHX BY30B COOMpPAIOTCS CTaTh 12 BBITYCKHHKOB IIKOJBL
Onu cocTaBistoT 8 % OT yKciia BHITYCKHUKOB. CKOJIBKO B LIKOJIE BBITYCKHUKOB?

OrTBer:.

Ha pucyHke »XMpHBIMH TOYKAaMH IIOKa3aHa IIeHa OJOBa HAa MOMCHT 3aKpBITHS
OupXKeBBIX TOProB Bo Bce paboume auu ¢ 14 mo 28 mons 2008 roma. Ilo
TOPU30HTAIM YKa3bIBAIOTCS YUCIA MECSIA, 110 BEPTHKAIU — LIEHA TOHHBI OJI0Ba
B gomnapax CIIIA. Jlns HariIsgHOCTH JKUPHBIE TOYKHM HA PHUCYHKE COEAMHEHBI
nuHuel. Onpenenure 1Mo pUCyHKY pasHOCTh MEXy HauOoublIel 1 HauMEeHbLICH
LICHOIl 0JI0Ba HAa MOMEHT 3aKpPBITHS TOPrOB B YKa3aHHBIA Iepuos (B xoiiapax
CIIA 3a ToHHY).

24300

24100
23900

23700 / \
23500

23300 \

23100

22900

22700 =1

22500
@ 15 16 17 18 21 2z i3 14 i5 I8

OrTBer:.
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Maremaruka. 10 knacc. Bapuantr MAO0612 (3amaz, npoduiibHbIil ypPOBEHB) 3

Ha xyergatoit Oymare ¢ pazmepom kietku 1x1 mzobpaxkén TpeyromsHuk ABC.
HaiianTe iuHy ero cpeneil JHHUH, mapaiieabHoi ctopoHe AB.

N
[NRN

OTBeT:

B copeBHOBaHMAX IO TOJNKAHMIO SIAPA y4acTBYIOT 9 cmopTcMeHOB u3 Bemmko-
Oputanuu, 3 crnoprcMena u3 ®pannuu, 4 cnopremena u3 [epmannu u 9 — u3
Wrtanuu. ITopsaok, B KOTOPOM BBICTYNAIOT CIIOPTCMEHBI, OIPEIEIACTCS XKPEOUeM.
Haiimure BepOSATHOCTH TOTO, YTO CIOPTCMEH, BBICTYMAIONIMI ITOCIICIHNM,
okaxkercs u3 ['epMaHUH.

OTBeT:

‘ Boinoanume moavko OAHO u3 3adanuii: 5.1 unu 5.2.

Haiizure kopess ypaBuerns 45— X = 3.

OTBeT:

Haiinute kopets ypasrenns 10g;(5—x)=4.

OrtBer:

© Cratl'pax 2015-2016 yu r

Maremaruka. 10 kinacc. Bapuantr MA00612 (3amnaz, npoduiibHeIl ypOBEHB) 4

IZI Cropona pom6a pasaa 96, octpeiid yron pasen 30°. Haiiante pajnyc BIucaHHOM
OKPY>KHOCTH 3TOr0 poM0a.

OTtBeT:

Ha pucynke wusobpaxén rpapux ¢yskuumn y=f(X), onpesenéusoi na
untepsane (—8;4). Haiinure Hanmenbiee 3adenne Gyskiun f (X) Ha orpeske

[-7.5,-4].
y=f(x) y
[ 1\
uy a\
\ L
-8 0 fl X
NN
OrTBer:.
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Maremaruka. 10 knacc. Bapuantr MAO0612 (3amaz, npoduiibHbIil ypPOBEHB) 5

OcHOBaHMEM  NPAMON  TPEYyroiabHOW  HPU3MBI  CIYXKHUT  IPSMOYTOJIBHBII
TPEYroJbHUK ¢ KaTeTamu 6 u 8, BblcoTa mpusMbl paBHa 8. Halinute miomans eé
IIOBEPXHOCTH.

OrtBer:

Yacrsb 2

15(si n?69° — c05269°)

Haiinure 3HaueHue BbIpaXkeHUs
cos138°

OrtBer:

Ilpu temneparype 0°C pensc umeer qmHy |o=12,5m. Ilpn Bo3pacranuu

TEeMIEpaTypsl MPOUCXOJUT TEIUIOBOEC pACIIMPEHHE penbca, U ero JUINHa,

BBIDOXKCHHAs B MeTpax, Memwsercs mno 3sakony |(t)=Iy(1+a-t), rme
- -1

a=12-10 5(°C) — KO3 GUIHMEHT TEeIUIOBOTO pacimupeHus, t — Ttemmneparypa

(8 rpagycax Llenbscusi). Ilpu kakoif TemmepaType peibC yIUIMHHATCS Ha 3 MM?
Ortser BbIpaszure B rpanycax Lleabcus.

OrtBer:

[lnurousuK KoskeH yioxkuTh 280 M° mummtkn. Ecom ol Gyner ykmamsBath Ha 4 M
B JieHb OOJblle, YeM 3alUIaHHpOBal, TO 3aKOHYHUT paboTy Ha 8 IHEH paHbIIe.
CKOJIBKO KBaJIPaTHBIX METPOB IUIUTKU B JI€Hb IJIAHUPYET YKJIAbIBAThH [NINTOYHUK?

OrtBer:

© Cratl'pax 2015-2016 yu r

12.1

Maremaruka. 10 kinacc. Bapuantr MA00612 (3amnaz, npoduiibHeIl ypOBEHB) 6
Buvibepume u évinonnume monvko O/AHO u3 3a0anuii 12.1 unu 12.2.

Haiizure Touky MusiMyma yHkumn Y = (X— 6)2824’x.

OrtBeT:

Haiinure Touky MUHUMYyMa QYHKIUH Y = x3+12x%+ 36x+ 3.

OrTBer:.

s 3anucu pewienuii u omeemos Ha 3adanus 13-19 ucnonv3yiime omoenvHolii
aucm. 3anuwume chavana nomep evinoansemozo sadanusn (13, 14 u m. 0.),
a 3amem nonnoe obocnosannoe pewenue u omeem. Omeemyl 3anucvléaime
uémKo u pazoopuueo.

a) Pernre ypaBuenne 2sin X+ tgx=0.

6) Haiimure Bce KOPHE 3TOTO ypaBHEHUsI, IPUHAICKAILHIE OTPE3KY [—%; - n] .

Jlana mpaBunbHas TpeyronbHas npusma ABCA;B,C;, Bce pédpa KOTOpoit paBHEI 8.
Yepes Toukn A, C; u cepennny T pebpa 4,5, mpoBesieHa MIOCKOCTb.

a) JlokaxuTe, YTO CEYCHHE MPHU3MbI YKAa3aHHOIl IIOCKOCTBIO  SIBIISICTCS
HPSIMOYTOJIbHBIM TPEYTOJIbHUKOM.
0) Haiinure yros Mexy IIOCKOCTBIO cedeHHs H miockocThio ACC;.

Pemmre HEPABCHCTBO

x2+7x+12(x+3) x2+8x+15(x+3) ) )
[zl (CbetS0od) e evees)

x>+ 6x+8 x>+ 7x+10

Touka A pacnonoxena BHe kBagpara KLMN ¢ menrpom O, npuuém
tpeyrompuuk KAN mpsmoyrompubiii (£LA=90°) u AK =3AN. Touka B mexur
Ha ctopone KN u KB:BN =2:1.

a) Jlokaxwure, uro npsimasi BM napamtensHa mpsimoii AN .

6) [Ipsmass  AO mepecekaer cropony ML kBagpara B Touke P. Haiimure
otHomeHue LP:PM .
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Maremaruka. 10 knacc. Bapuantr MAO0612 (3amaz, npoduiibHbIil ypPOBEHB) 7

B wurone miaaHupyercs B3SATb KpeguT B OaHKe Ha CymMMy 6 MiaH pyOnel Ha
HEKOTOPBIH CPOK (I[e10€ YKCIIO JIeT). Y CIOBHS €ro BO3BPaTa TaKOBBI

— KaxIplii stHBapb jgoir BospactaeT Ha 20% MmO CpaBHEHHIO C KOHIIOM
MIPEABLIYIIEro roja;

— ¢ (heBpasIs 10 MIOHBb KKIOr0 rofia HEOOXOAUMO BBIIIATHTH YacTh JIONTa;

— B HMIOJNIE K)XIOTO roja JOJIr JOJDKEH OBITh Ha ONHY M Ty K€ CyMMY MEHBIIE
JI0JITa Ha UIOJIb IPEJIbIIYIIEro roja.

Ha ckoinbko JIeT ruiaHupyeTcsi B3sTh KPEAUT, €CIIM HAaMOOJNBIINI rOI0BOM IIaTéx
cocraBut 1,8 MitH pyOIiei.

Haiinure Bce 3HaueHuss mapamerpa a, NPU KaXkJOM M3 KOTOPBIX YpaBHEHHE

2
2 2 .
(4X —8X) + 2a‘4x— 2X ‘— a—1=0 umeeT WK ceMb, WIIK BOCEMb PEIICHHUIA.

a) [lpuBemute TpUMeEp [ACCATH TAKUX PA3JIMYHBIX JBY3HAYHBIX YHCEIN, CpPEIu
KOTOPBIX POBHO 5 yensitest Ha 3, poBHO 5 jensitcst Ha 5, poBHO 5 nenstest Ha 7 U
poBHo 3 nensrcs Ha 15.

6) CyIIecTBYIOT JIH TaKhe JECSTh PA3INYHbBIX JBY3HAYHBIX YHCEI, CPEIAN KOTOPBIX
poBHO 6 nensrcst Ha 3, poBHO 7 AensTcs Ha 5, poBHO 8 nensites Ha 77

B) IIpo mecsaTh pa3auvHBIX ABY3HAYHBIX YHCEN U3BECTHO, YTO HAUOOIBIINHA 00IIHit
JIeNuTeNb JTI00BIX JBYX M3 HuX paBeH 1, 2, 3, 5 wim 7. Kakoe HamGosnbliiee
KOJIMYECTBO U3 ITUX JICCATH YHCENl MOXKET JIeIUThCS Ha 57
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Tpenuposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MAO0613
(mpouTbHBIN YPOBEHB)

Bremmonnena: @O KJ1ace

I/IHCprKHl/Iﬂ 10 BBINOJTHECHUIO paﬁOTLl

Ha BeimosHeHWe paboThl MO MareMaTHke OTBOAMTCS 3 4vaca 55 MHHYT
(235 munyT). PaboTta cocTouT U3 ABYX YacTell, BKIIOYAIONHX B cebst 19 3amanmii.

Yacte 1 conepxutr 8 3amanHuii 6a30BOro ypOBHSI CIIOKHOCTH C KPAaTKUM
orBeToM. Yactb 2 conepxuT 4 3aJaHus TOBBILIGHHOTO YPOBHS CIIOXKHOCTH
C KpaTKUM OTBETOM M 7 3a/1aHHi MOBBIILIEHHOT'O U BBICOKOTO YPOBHEH CIIOKHOCTH
C pa3BEPHYTHIM OTBETOM.

OtBethl K 3afaHusiM 1-12 3amuchiBarOTCS B BHJAC LEJIOT0 YHCIA WK
KOHEYHOM JAECATUYHOU IpoOu.

IMpu Beimonuenuu 3aganuil 1319 TpeOyercs 3anmucaTh MOJIHOE pELICHHE HA
OT/EIBHOM JIcTe OyMaru.

[Ipu BBINOMHEHUH 3aJ@aHUH MOXKHO MOJIB30BATHCS YEPHOBHUKOM. 3aIlUCH
B YEPHOBHKE HE YUHUTHIBAIOTCS [P OLICHUBAHUU PaOOTHI.

Banbl, noixydeHHsie Bamu 3a BBINOIHEHHbBIE 331aHNUs], CYMMHUPYIOTCS.

IlocrapaiiTech BBINMONHUTE KaK MOXKHO Ooibllle 3afaHuii M HaOpatb
HanOOJIbIIee KOJIUYECTBO OAIIIOB.

Kenaem ycnexa!
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Maremaruka. 10 kinacc. Bapuant MAOO613 (BocTok, mpodiitbHbI YPOBEHB) 2

Yacrtp 1

Omeemom K Kaycoomy 3a0QHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoodb,
uenoe 4ucio uau nocaedo6amenbHOCmy yugp. Januuwiume omeemsl K 3a0a-
HUAM 6 NOJle Omeena é meKkcne padomel.

VYceraHoBKa ABYX CUETYMKOB BOJBI (X0n0AHOI u ropsueit) crout 3200 py6ieit. o
ycTaHOBKM cuéTunkoB 3a Boay muatmwiun 1200 pyOneit exemecsuno. ITocne
YCTaHOBKM CYETYMKOB €)KEMeCsdHas CyMMa IUIaThl 3a BOJAY CTajla COCTAaBIISITH
700 py6uieii. Uepe3 kakoe HanMeHbIIEE KOJINYECTBO MECSLIEB IKOHOMUS Ha OILIaTe
BOJBI TIPEBBICHT 3aTpaThl HA YCTAHOBKY CUETYMKOB, €CJIM TapuU(bl Ha BOAY HE
U3MEHSATCS?

OrTser:.

Ha pucyHke >XMpPHBIMM TOYKaMH IIOKA3aHO CYTOYHOE KOJIMYECTBO OCAJKOB,
BeIMaaBiinx B Onucre ¢ 7 no 18 nekabps 2001 roma. Ilo ropusoHTamu
YKa3bIBaIOTCS YMCIIA MECSIA, [0 BEPTHUKAIN — KOJIMYECTBO OCAIKOB, BBIMABIINX
B COOTBETCTBYIONIUI NIeHb, B MUJUTUMETpax. /[ HarIsiiHOCTH >KUPHBIE TOUKH Ha
pUCYHKe coeuHeHbl TuHuell. Onpenenure no pUCyHKY, KaKOro YUCIIa 3a JaHHBINA
MIEpUOJL BIIEPBBIE BhINaAN 1 MUIUTUMETP OCaJIKOB.
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OT1BeT:
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Maremaruka. 10 knacc. Bapuantr MAOO613 (BocTok, npodHiibHBI YPOBEHB) 3

Haiigure miomanp TpeyroibHUKa, H300pakEHHOTO Ha KIIeTYaTol Oymare ¢ pa3me-
pom kietkn 1 cm x 1 cm (cMm. pucynok). OTBeT faiiTe B KBaAPAaTHBIX CAHTUMETpAXx.

OTBeT:

B marasune tpu npogasua. Kaxaslii U3 HUX 3aHAT C KIMEHTOM C BEPOSTHOCTBIO
0,5. Haiigure BEepOATHOCTb TOTO, YTO B CIIy4alHbI MOMEHT BPEMEHU BCE TPH
IPO/ABLA 3aHATHl OJHOBPEMCHHO (CUHMTAMTE, YTO KIIMEHTHI 3aXOJAT HE3aBUCHMO

JPYT OT JApyTa).

OTBeT:

‘ Boinoanume moavko OAHO us3 3adanuii: 5.1 unu 5.2.

Haiizute KopeHb ypaBHenus ¥ X—5=5.

OrtBer:

)2)(—19

HatinnTe xopeHs ypaBHESHUS (l 1
p yp 4 64"

OTBeT:
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Maremaruka. 10 kinacc. Bapuant MAOO613 (BocTok, mpodiitbHbI YPOBEHB) 4

IZI B tpeyronpauke ABC yrom C pasen 90°, Beicora CH paBha 1, BC=+2.
Haiinure tgA.
A

OrtBeT:

Ha pucynke wusobpaxén rpapux ¢ysxuun y=f(X), onpesenéunoi Ha
untepane (—6;5). Haiinure pasHOCTh Mexay HAMGOIBUIMM M HAMMEHBLIMM

sHadeHusiMu Gyskuun f (X) Ha Beelt 061acTy ONpeeeHuUs.

y="f(x) ¥

OT1BeT:

© Cratl'pax 2015-2016 yu r




Maremaruka. 10 knacc. Bapuantr MAOO613 (BocTok, npodHiibHBI YPOBEHB) 5

Pebpa npasunbHOTO TeTpasapa pasHo 30. Uepes cepenuHbl 4eTHIpEX pédep mpose-

JCHO CCYCHHUC. HaﬁHHTG NEPUMETP MHOI'OYTOJIbHUKA, MOJTYYCHHOTO B CCUCHUMU.

OTBeT:

Yactsp 2

Haiinure 3HayeHue Boipaxkenus: 16tg54° -tg36° .

OTBeT:

Koaddurment nonesnoro aerictsust (KII/I) HEKOTOPOro ABUraTessi OMPeIesIeTCs
. T,-T
bopmymnoii n:%aoo %, rae T, — rtemmeparypa HarpesaTens (B KeJbBH-
1
Hax), T, — TemmepaTypa XoJoibHuKa (B KenbBHHAX). [Ipy kaKoil Temmeparype

narpesatens 1, KIIJ] sroro nsuratens cocraButr 75 %, eciu Temieparypa
xonmoamneHuKa T, = 275 K? OtBet maiite B rpagycax KenbBuna.

OrtBer:

MoTopHas JIo[Ka MpoILIa MPOTHB TeueHus pekr 91 KM W BepHYIach B IYHKT
OTIpaBJIeHNs, 3aTpaTHB Ha OOpaTHBIM MyTh Ha 6 dacoB MeHbime. Haiimure
CKOPOCTh TEYEHHUSI, €CIIH CKOPOCTH JIOJKHM B HEMOABIKHOW Bome paBHa 10 km/d.
OrtBer gaitte B km/4.

OrtBer:
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12.1

Maremaruka. 10 kinacc. Bapuant MAOO613 (BocTok, mpodiitbHbI YPOBEHB) 6

Buvibepume u évinonnume monvko O/AHO u3 3a0anuii 12.1 unu 12.2.

Haiiyiute HauMeHbIee 3HAYEHNE QYHKIMI Y = A/ X+ 2X +82.

OTtBeT:

Haiinute HauMmeHbIlee 3HaueHHE PYHKIUU Y = 2X+5—:)I('2+8 Ha otpeske [0,5; 22].

OrTser:.

[na 3anucu pewenuii u omeemos na 3adanus 13-19 ucnonv3yiitme omoenvnotii
aucm. 3anuwume cHauana Homep evinoansemozo 3adanusn (13, 14 u m. 0.),
a 3amem RHOIHOe 000CHO8AHHOe peuwieHue u omeem. Omeemvl 3anucvléatime
uémko u pazoopuueo.

a) Pemnre ypaBaenne 200S( 71— X)- cos(% - x) =+/3sinx,

6) HaiiauTe Bce KOPHH 3TOTO YpaBHEHHS, IPUHAUICKAIIIE OTPE3KY |:—TE; %}

B ocHOBaHMM TpaBUIIBHOM TpeyronbHO# mupaMuasl ABCD niexuT TpeyroibHHUK
ABC, B xotopom AB=6. bokooe peopo AD mmpamusl paBao 4. Uepes Takyro
touky M pedpa AD, uro AM :MD =3:1, napamutensno npsimbiv AC u BD
MPOBEICHA IIOCKOCTb.

a) JlokaxxuTe, 4TO CEeYCHHE MUPAMUIBI YKa3aHHOI IUIOCKOCTBIO SIBISCTCS HPSIMO-
YTrOJIbHHUKOM.

6) HaiinTe yromn Mex 1y IIOCKOCTBIO ceUeHHst U MIOCKocThio ABC .

PemmTe HEpaBeHCTBO

4x%1 20x+ 25 . 4x%+ 20x+ 25 p 4x%4 20x+ 25 . 4x%+ 20x+ 25
X+1 X+3 - X+2 X+4 '
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Maremaruka. 10 knacc. Bapuant MA00613 (BocTok, mpoduiibHBIiT ypOBEHB) 7

Huaronane AC npsmoyronsaika ABCD ¢ nentpom O o0pa3syeT co CTOpOHOU
BC yrox 30°. Ha cropone BC mnocrtpoen tpeyroipauk BKC ¢ yrmom 60° mpu
BepinHe K Tak, uro Touku A u K jexat 1o pasHsle CTOpOHBI OT mpsimoit BC.
a) lokaxure, uto KO — Guccekrpuca yriaa BKC.

6) Haiinute niuny orpeska npsmoit KO, 3akmou€HHOro BHYTpH IPSIMOYTOJIbHUKA
ABCD, ecau u3BectHo, uto BC=3 u CK =2BK.

B wurone rutaHupyertcsi B3sTh KpeAUT B OaHKE Ha CyMMY 5 MIIH pyOuieil Ha Cpok
10 net. YcnoBust €ero BO3BpaTa TaKOBBIL:

— KaX[blil sHBapb 10T Bo3pactaeT Ha 20 % MO CpaBHEHUIO C KOHIIOM IpebIay-
LIEro roja;

— ¢ (heBpaJist MO0 UIOHB KAXKIOT0 rojia HEOOXOAMMO BBITUIATHTH YacTh JIOJITa;

— B HMIOJIe K&XJOT0 roja JOJT JOJDKEH OBITh Ha OJHY U Ty )K€ CyMMY MEHbIIe
JI0JITa Ha UIOJTb MPEIbIIYIIEro roa.

Yemy Oyzet paBHa 00Ias CyMMa BBIIUIAT [TOCIIE MOTHOTO TOTalIeH s Kpeaura?

HaiiauTe Bce 3HAUSHUS apameTpa a, MPH KaXKIOM U3 KOTOPBIX HEPABEHCTBO
x—x'+2a=|x-1|+a’
HUMEECT PCIICHUA U KAXI0€ €TI0 pECUICHUC GOHLHIC 0,5

a) [lpuBenure mpumep HIECTH TaKWX pa3lIMYHBIX JIBy3HAYHBIX YHCEJ, CPEIH
KOTOPBIX pOBHO 4 SABJSAIOTCS JENUTENAMH uucia 264, poBHO 4 SBISIOTCA
JIEATEISIMU guciia 286 1 pOBHO 4 SBIISIOTCS IENUTENsIMU ducia 312.

6) CymiecTBYIOT JIM TaKHe LIECTh PA3INYHBIX JBY3HAUHBIX YHCEN, CPEAN KOTOPBIX
poBHO 4 sBisAtOTCA AenuTensMu uuciaa 1120, poBHO 4 SABIAIOTCA AENMUTEISIMU
yucna 3168 u poBHO 4 ABIAIOTCS JeaUTeNIMU yncia 57757

B) [Ipo miecTh pa3iMYHBIX JBY3HAYHBIX YMCET U3BECTHO, YTO HAMMEHbIIee olIiee
KpaTHOE JII00BIX JIByX U3 HUX JIENIUTCS XOTs Obl Ha OfHO U3 yucen 15, 21 wmm 35.
Kakoe HammeHblllee 3HaYeHHE MOYKET MPUHMMATh HaUOOJbIIEE W3 STHX IIECTH
ymcen?
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Tpenuposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MA00614
(mpouTbHBIN YPOBEHB)

Bremmonnena: @O KJ1ace

I/IHCprKHl/Iﬂ 10 BBINOJTHECHUIO paﬁOTLl

Ha BeimosHeHWe paboThl MO MareMaTHke OTBOAMTCS 3 4vaca 55 MHHYT
(235 munyT). PaboTta cocTouT U3 ABYX YacTell, BKIIOYAIONHX B cebst 19 3amanmii.

Yacte 1 conepxutr 8 3amanHuii 6a30BOro ypOBHSI CIIOKHOCTH C KPAaTKUM
orBeToM. Yactb 2 conepxuT 4 3aJaHus TOBBILIGHHOTO YPOBHS CIIOXKHOCTH
C KpaTKUM OTBETOM M 7 3a/1aHHi MOBBIILIEHHOT'O U BBICOKOTO YPOBHEH CIIOKHOCTH
C pa3BEPHYTHIM OTBETOM.

OtBethl K 3afaHusiM 1-12 3amuchiBarOTCS B BHJAC LEJIOT0 YHCIA WK
KOHEYHOM JAECATUYHOU IpoOu.

IMpu Beimonuenuu 3aganuil 1319 TpeOyercs 3anmucaTh MOJIHOE pELICHHE HA
OT/EIBHOM JIcTe OyMaru.

[Ipu BBINOMHEHUH 3aJ@aHUH MOXKHO MOJIB30BATHCS YEPHOBHUKOM. 3aIlUCH
B YEPHOBHKE HE YUHUTHIBAIOTCS [P OLICHUBAHUU PaOOTHI.

Banbl, noixydeHHsie Bamu 3a BBINOIHEHHbBIE 331aHNUs], CYMMHUPYIOTCS.

IlocrapaiiTech BBINMONHUTE KaK MOXKHO Ooibllle 3afaHuii M HaOpatb
HanOOJIbIIee KOJIUYECTBO OAIIIOB.

Kenaem ycnexa!
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Maremaruka. 10 kinacc. Bapuant MA00614 (BocTok, mpodiiIbHbI YPOBEHB) 2

Yacrtp 1

Omeemom K Kaycoomy 3a0QHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoodb,
uenoe 4ucio uau nocaedo6amenbHOCmy yugp. Januuwiume omeemsl K 3a0a-
HUAM 6 NOJle Omeena é meKkcne padomel.

VYceraHoBKa ABYX CUETYMKOB BOJBI (X0NOAHOI 1 ropsueit) crout 2100 py6ieit. o
YCTQaHOBKM Cu€TuukoB 3a Boay muatmwiu 1600 pyOneit exemecsuno. ITocne
YCTaHOBKM CYETYMKOB €)KEMeCsdHas CyMMa IUIaThl 3a BOJAY CTajla COCTAaBIISITH
1200 pyGuneii. Yepe3 kakoe HaUMEHbIICE KOJIMIECTBO MECSIEB SKOHOMHS Ha
oIuTaTe BOJBI IIPEBBICHT 3aTPaThl HA YCTAHOBKY CUETUHNKOB, €CIIU Tapu(Bbl Ha BOIY
HE U3MEHSATCS?

OTBeT:

Ha pucyHke J>XHPHBIMH TOYKaMH II0Ka3aHO CYTOYHOE KOJMYECTBO OCAJIKOB,
BeimaaBmux B Skyrcke ¢ 18 mo 29 okrsabps 1986 roma. ITo ropusoHTamu
YKa3bIBAIOTCSl YHCIIA MECSIa, M0 BEPTUKATH — KOJMYECTBO OCAIKOB, BBHINABIINX
B COOTBETCTBYIOIINI JI€Hb, B MIUUTUMETpax. [JIsl HArJSITHOCTH >KUPHBIE TOYKM Ha
pHCYHKe coeluHeHb! JuHuel. OnpenenuTe N0 PUCYHKY, KAKOrO YMCia B MEPBBI
pas3 3a yKkazaHHbIH niepro Beinaio 0,5 MUIIMMETPOB 0CaIKOB.

\
04 \
S8 ENLNEY \
2N AR

op

13 19 20 21 22 23 24 25 26 27 8 29

OrTBer:.
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Maremaruka. 10 knacc. Bapuantr MA00614 (BocTok, npodHitbHBI YPOBEHB) 3 Maremaruka. 10 kinacc. Bapuant MA00614 (BocTok, mpodiiIbHbI YPOBEHB) 4

Haiigure miomanp TpeyroibHUKa, H300pakEHHOTO Ha KIIeTYaTol Oymare ¢ pa3me- E’ B tpeyronsunke ABC yronm C pasen 90°, eicora CH pasma 1, BC= \/E
pom kietkn 1 cm x 1 cm (cMm. pucynok). OTBeT faiiTe B KBaAPAaTHBIX CAHTUMETpAXx. Haiinure tgA

A
| H
C B
Otser:
Orger: _ Ha pucynke usobpaxén rpadux dyskimn y= f(X), onpexenéunoii Ha nurep-
Bae (—3;8). Haiigure pasHOCTb MeKLy HAMOONBUIMM U  HAMMCHBLIMM
B marasute Tpu npojaBiia. Kax/plii U3 HUX 3aHST C KIUEHTOM C BEPOSTHOCTHIO sHavenmavy Gynkuin f(X) Ha Beeit o6nacTn onpenenerns.
0,4. Haiigure BEpOSTHOCTH TOIO, YTO B CIIydailHbIi MOMEHT BPEMEHH BCE TPH Y, y= f(X)
MPO/IaBLA 3aHSATHI OJHOBPEMCHHO (CUHMTAMTE, YTO KIHEHTHI 3aXO/ST HE3aBHCHMO
JpyT OT 1pyra).
Ortser: . / \
- — \
‘ Botnoanume monvko O/AHO u3 3a0anuii: 5.1 unu 5.2. T 1
v a -3 0 8 | X
Haiijre KopeHs ypaBuenns ¥ X+3=1. N
Ortser:
1\ P2
Haitnure xopens ypaBHeHUs (—) =16
4 1 Ortser:

Orser:
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Maremaruka. 10 knacc. Bapuantr MA00614 (BocTok, npodHitbHBI YPOBEHB) 5

Pebpo npaBuiibHOTO TeTpasdapa paBHo 28. Uepes cepennHbl ueThIpéx pédep mpose-

JC€HO CCYCHUC. HaﬁHHTe NEPUMETP MHOI'OYTOJIbHUKA, ITOJTYYCHHOT'O B CCUCHUMU.

OTBeT:

Yactsp 2

Haiinure 3HadeHue Boipaxenus: 46tg7°-tg83°.

OTBeT:

Koaddurment nonesnoro aerictsust (KII/I) HEKOTOPOro ABUraTessi OMPeIesIeTCs
. T,-T
bopmymnoii n:%aoo %, rae T, — rtemmeparypa HarpesaTens (B KeJbBH-
1
Hax), T, — TemmepaTypa XoJoibHuKa (B KenbBHHAX). [Ipy kaKoil Temmeparype

narpesatens 1, KIIJ] sroro nsuratens coctaBur 45 %, ecnu Ttemmeparypa
xonmoamneHuKa T, = 275 K? OtBet maiite B rpagycax KenbBuna.

OrtBer:

MortopHas JToAKa MpOIIIa MPOTUB TeUYeHHs pekn 168 kM M BepHymach B ITyHKT
OTIIpaBIICHMS, 3aTPAaTHB Ha OOPATHBIH MyTh Ha 2 Yaca MeHbIe. HaifanTe ckopocTs
TEYEHNsI, CCIIH CKOPOCTh JIOJKN B HEMOABIKHOM Boze paBHa 13 km/4. OTBeT maiite
B KM/d.

OrtBer:

© Cratl'pax 2015-2016 yu r

12.1

Maremaruka. 10 kinacc. Bapuant MA00614 (BocTok, mpodiiIbHbI YPOBEHB) 6

Buvibepume u évinonnume monvko O/AHO u3 3a0anuii 12.1 unu 12.2.

Haiinute HauMenblee 3HaueHHe GyHKIMU Y = /X' —8X +80.

OTtBeT:

Haiiure HaumeHbliee 3HaueHUEe QyHKIUH Y = X+6—)2(5+16 Ha otrpeske [0,5; 33].

OrTser:.

[na 3anucu pewenuii u omeemos na 3adanus 13-19 ucnonv3yiitme omoenvnotii
aucm. 3anuwume cHauana Homep evinoansemozo 3adanusn (13, 14 u m. 0.),
a 3amem RHOIHOe 000CHO8AHHOe peuwieHue u omeem. Omeemvl 3anucvléatime
uémko u pazoopuueo.

a) Pernte ypaBHeHne 25in(37n - X) . COS(% - X) =J2sinx.

6) HaiiauTe Bce KOPHH 3TOTO YpaBHEHHS, IPUHAUICKAIIIE OTPE3KY [—%; - n} .

B ocHOBaHMM TpaBUIIBHOM TpeyronbHO# mupaMuasl ABCD niexuT TpeyroibHHUK
ABC, B xoTopoMm AB =34/3. Bokosoe peopo AD mupamuns! pasHo 6. Uepes
Takyto Touky M pebpa AD, uro AM :MD = 2:1, napamiensHo npsmeiv AC u
BD mpoBejeHa MIo0CKOCTb.

a) JIokaxxure, 4TO CEYCHHE MUPAMHUIBl YKA3aHHOM [UIOCKOCTBIO SIBJISICTCS HPSIMO-
YTOJEHHKOM.

6) Haiimure yromn Mexx Iy MIOCKOCTBIO CeYeHMS U IIIOCKoCThi0 ABC .

Pemure HEPaABEHCTBO

AX%1 28X+ 49 AP+ 28X+49  Ax°+28x+49 4x+28x+49
+ < + .
X+ 2 X+ 4 X+3 X+5
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Maremaruka. 10 knacc. Bapuantr MA00614 (BocTok, npodHitbHBI YPOBEHB) 7

Juaronans AC mnpsmoyronsHuka ABCD c¢ nenrpom O o0pasyer co cTOpoHOH
BC yron 30°. Ha cropone BC mnoctpoen tpeyronpauk BKC ¢ yrmom 60° mpu
Bepumbae K Ttak, yro toukn A u K nexar rmo pasHsie cTopoHsl oT nipsimoit BC .
a) Jlokaxwure, uto KO — 6uccekrpuca yrima BKC.

6) Haiinute mmny orpeska mpsamoit KO, 3akIi0u€HHOr0 BHYTPH TPSIMOYTOJIBHIAKA
ABCD, eciu uzBectHo, uto BC =6 u CK =2BK.

B wurone miaHupyercst B3sTh KpeauT B Ganke Ha cymmy 20 MutH pyOiieil Ha cpok
20 ner. YcioBus ero Bo3BpaTa TaKOBBI:

— KaX/bIi SHBaph JOAT Bo3pacTaeT Ha 25% 1O CpaBHCHHIO C KOHIIOM
NpeabIAYILIEro roaa,

— ¢ (heBpasIs IO MIOHB KAXKJIOTO T0Jja HEOOXO0AUMO BBITIATUTH YaCTh J0JITa,

— B HIOJIE KQXJIOTO I'Oa JOJIT JIOJDKEH ObITh Ha OJHY M Ty JK€ CyMMY MEHBbIIIE
JI0JITa Ha UIOJIb IIPEBILYIIETO ro/a.

Yemy Oyzet paBHa 00IIasi CyMMa BBIILIAT [TOCJIE MTOJHOTO MMOTAIIEHHs KpeauTa?

HaiianTe Bce 3HAUCHUSI TapamMeTpa a, MPH KaXIOM U3 KOTOPBIX HEPaBEHCTBO
2x—x*+ 4a=|2x— 4|+ a’
HMMEeT peLIeHUs U KaKa0e ero peuienue odoupiue 1.

a) [IpuBenute TpUMep IMIECTH TAaKWX PA3IMYHBIX [BY3HAYHBIX YHCEN, CPEIH
KOTOPBIX POBHO 4 sBISIOTCA genurensiMu uucna 429, poBHO 4 SBISIOTCS
nenutensamu uuciia 95, u poBHO 4 SBIISIOTCS AeIuTensIMy ncia 585.

6) CyLIecTBYIOT JIM TaKHe IMIECTh Pa3IMYHbIX JBY3HAUHBIX YHCEN, CPEAU KOTOPBIX
poBHO 4 sBistorcst aenurensmMu uncia 1056, poBHO 4 SBISAIOTCS JIETUTEISIMA
yrcina 1120 u poBHO 4 sBIsiFOTCS Aenurensamu yucia 11557

B) IIpo 1mecTs pa3nuyHBIX [IBY3HAYHBIX YHCEN U3BECTHO, YTO HAWMEHBIIEE 00IIee
KpaTHOE JIOOBIX BYX M3 HHUX ACIUTCS XOTS Obl Ha omgHO u3 umcen 15, 33 umn 55.
Kakoe HamMeHblllee 3HaYEHHE MOXKET MPUHUMATh HAaUOOJbIIEEe W3 ATHX ILECTH
qucen?
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Tpennposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MAO0615
(mpouTbHBIN YPOBEHB)

Bremmonnena: @O KJ1ace

I/IHCprKIIl/Iﬂ 10 BBINOJTHECHUIO paﬁOTLl

Ha BeimosHeHWe paboThl MO MareMaTHke OTBOAMTCS 3 4vaca 55 MHHYT
(235 munyT). PaboTta cocTouT U3 ABYX YacTell, BKIIOYAIONHX B cebst 19 3amanmii.

Yacte 1 conepxutr 8 3amanHuii 6a30BOro ypOBHSI CIIOKHOCTH C KPAaTKUM
orBeToM. Yactb 2 conepxuT 4 3aJaHus TOBBILIGHHOTO YPOBHS CIIOXKHOCTH
C KpaTKUM OTBETOM M 7 3a/1aHHi MOBBIILIEHHOT'O U BBICOKOTO YPOBHEH CIIOKHOCTH
C pa3BEPHYTHIM OTBETOM.

OtBethl K 3afaHusiM 1-12 3amuchiBarOTCS B BHJAC LEJIOT0 YHCIA WK
KOHEYHOM JAECATUYHOU IpoOu.

IMpu Beimonuenuu 3aganuil 1319 TpeOyercs 3anmucaTh MOJIHOE pELICHHE HA
OT/EIBHOM JIcTe OyMaru.

[Ipu BBINOMHEHUH 3aJ@aHUH MOXKHO MOJIB30BATHCS YEPHOBHUKOM. 3aIlUCH
B YEPHOBHKE HE YUHUTHIBAIOTCS [P OLICHUBAHUU PaOOTHI.

Banbl, noixydeHHsie Bamu 3a BBINOIHEHHbBIE 331aHNUs], CYMMHUPYIOTCS.

IlocrapaiiTech BBINMONHUTE KaK MOXKHO Ooibllle 3afaHuii M HaOpatb
HanOOJIbIIee KOJIUYECTBO OAIIIOB.

Kenaem ycnexa!
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Maremaruka. 10 kinacc. Bapuant MAOO615 (BocTok, mpodiitbHbIil ypOBEHB) 2

Yacrtp 1

Omeemom K Kaycoomy 3a0QHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoodb,
uenoe 4ucio uau nocaedo6amenbHOCmy yugp. Januuwiume omeemsl K 3a0a-
HUAM 6 NOJle Omeena é meKkcne padomel.

VYcraHoBKa ABYX CUETYMKOB BOJBI (X0n0AHOI 1 ropsueit) crout 2300 py6ueit. o
YCTaHOBKM c4&TYMKOB 3a Boay miatmiu 1900 pybGuneit exxemecsano. Ilocne ycra-
HOBKH CYETYMKOB €XKEMEeCSYHash CyMMa IUIaThl 3a BOJAY CTala COCTaBJIATh
1300 py6uieit. Yepe3 kakoe HAMMCHBIIECE KOJMYECTBO MECSICB SKOHOMHUS Ha
oIuTaTe BOJBI IIPEBBICHT 3aTPAThl HA YCTAHOBKY CUETUMKOB, €CIIM Tapu(bI Ha BOIY
HE U3MCHSATCS?

OTBeT:

Ha pucyHKe >KUPHBIMH TOYKAMH TOKa3aHa LeHa 30J0Ta HAa MOMEHT 3aKpPBITHS
OUpPKEBBIX TOProB BO Bce paboume maHu ¢ 3 1o 24 oxtsa6ps 2002 roma. Ilo
TOPU30HTAIIM YKa3bIBAIOTCS YMCIIA MECSIA, 0 BEPTHKAIN — IIeHa YHIUH 30J0Ta
B nosutapax CIHA. Jlns HarisgHOCTH SKUPHBIC TOYKH HA PHCYHKE COCTUHEHBI
muHued. Ompenenure MO PUCYHKY, KaKOrO 4MCIa B MEPBBIM pa3 3a YKa3aHHBIN
nepuoz 1ieHa 3010t1a paBHsiack 312 nomnapam CIHIA 3a yHuuto.

328

326

324

322 \
320 p \
313 A
316 \
314 /'
312

N

310

304 7 8 9 10 11 14 15 1e 17 18 21 22 23 24

OrTBer:.
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Maremaruka. 10 kinacc. Bapuantr MAOO615 (Boctok, npodHiibHbLi yPOBEHB) 3

Haiigure miomanp TpeyroibHUKa, H300pakEHHOTO Ha KIIeTYaTol Oymare ¢ pa3me-
pom kietkn 1 cm x 1 cm (cMm. pucynok). OTBeT faiiTe B KBaAPAaTHBIX CAHTUMETpAXx.

OrtBer:

B maraszune Tpu npozasua. Kaxplii U3 HUX 3aHAT ¢ KIMEHTOM C BEPOSTHOCTHIO
0,7. Haiigure BEpOATHOCTH TOTO, YTO B CIyYalHBI MOMEHT BPEMEHH BCE TPH
MPO/ABLA 3aHATHI OJHOBPEMCHHO (CUMTANTE, YTO KIIMEHTHI 3aXOJiT HE3aBUCHMO

JPYT OT ApyTra).

OrtBer:

Boinoanume monvko OJAHO us3 3a0anuii:. 5.1 unu 5.2.

Haiigure KOpeHsb ypaBHeHHs 3 X —3 =3,

OrtBer:

x-9
1
Haii = -
AUJINTE KOPEHb YpaBHCHUA ( 3) 81

OrtBer:
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(6]

Maremaruka. 10 kinacc. Bapuant MAOO615 (BocTok, mpodiitbHbIil ypOBEHB) 4

B tpeyronpunke ABC yron C pasen 90°, Beicora CH pasua 10, BC =2+ 29

Haiigure tgA.
A

OrTser:.

Ha pucynke wu3obpaxéH rpaduk QyHKIHH Y= f(x), onpenenéHHON  Ha
HUHTEpBae (—4; 9). Haiimure pasHocTh MeXIy HAMOOJBIINM M HAaUMEHBIIUM

sHaueHusMu GyHkumn f (X) Ha Beeil o0acTi onpeneneHus.

y y=f(x)

OTBeT:
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Maremaruka. 10 kinacc. Bapuantr MAOO615 (Boctok, npodHiibHbLi yPOBEHB) 5

Pebpo npaBuibHOTO TeTpasdapa paBHo 24. Uepes cepennHbl 4eThIpEX pédep mpose-

JC€HO CCYCHUC. HaﬁHHTe NEPUMETP MHOI'OYTOJIbHUKA, ITOJTYYCHHOT'O B CCUCHUMU.

OTBeT:

Yactsp 2

Haiinure 3HaueHue BoipaxkeHus: 28tg46°-1g44° .

OTBeT:

Koaddurment nonesnoro aerictsust (KII/I) HEKOTOPOro ABUraTessi OMPeIesIeTCs
T1 — Tz

dopmynoit = -100 %, roe T, — Temmeparypa Harpeatenst (B Keib-

1
BHHAX), T, — TeMIepaTypa XOJOJIWIbHUKA (B KelbBHHAX). [Ipu kakoil Temmnepa-

type HarpeBarens T, KIIJI storo aBurarens coctaBur 25 %, ecnu temmeparypa
xonoauneauka T, =300 K? OTBet maiite B rpagycax KenbBuHa.

OrtBer:

MoTopHas JIo[Ka MpOIIa MPOTHB TEUCHUS pekr 84 KM W BEPHYJIACh B IYHKT
OTIpaBJeHNs, 3aTpaTHB Ha OOpaTHBIM MyTh Ha 8 dacoB MeHbIme. Haiimure
CKOPOCTh TEYEHHUSI, €CIIH CKOPOCTH JIOJKHM B HEMOABIKHOW Bome paBHa 10 km/d.
OrtBer gaitte B km/4.

OrtBer:
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12.1

Maremaruka. 10 kinacc. Bapuant MAOO615 (BocTok, mpodiitbHbIil ypOBEHB) 6

Buvibepume u évinonnume monvko O/AHO u3 3a0anuii 12.1 unu 12.2.

Haiinure HauMeHblIee 3HAUeHHE GYHKIMU Y =/ X°+10X +146 .

OTtBeT:

Hailinure Hanmenbiiee 3HaueHne QyHKIAN Y = 2X+%+9 Ha OTpe3Ke [0,5; 14] .

OrTser:.

[na 3anucu pewenuii u omeemos na 3adanus 13-19 ucnonv3yiitme omoenvnotii
aucm. 3anuwume cHauana Homep evinoansemozo 3adanusn (13, 14 u m. 0.),
a 3amem RHOIHOe 000CHO8AHHOe peuwieHue u omeem. Omeemvl 3anucvléatime
uémko u pazoopuueo.

a) Pemnre ypaBaenne 200S( 71— X)- cos(% - x) =+/3sinx,

6) HaiiauTe Bce KOPHH 3TOTO YpaBHEHHS, IPUHAUICKAIIIE OTPE3KY |:—TE; %}

B ocHOBaHMM TpaBUIIBHOM TpeyronbHO# mupaMuasl ABCD niexuT TpeyroibHHUK
ABC, B xotopom AB=6. bokooe peopo AD mmpamusl paBao 4. Uepes Takyro
touky M pedpa AD, uro AM :MD =3:1, napamutensno npsimbiv AC u BD
MPOBEICHA IIOCKOCTb.

a) JlokaxxuTe, 4TO CEeYCHHE MUPAMUIBI YKa3aHHOI IUIOCKOCTBIO SIBISCTCS HPSIMO-
YTrOJIbHHUKOM.

6) HaiinTe yromn Mex 1y IIOCKOCTBIO ceUeHHst U MIOCKocThio ABC .

PemmTe HEpaBeHCTBO

4x%1 20x+ 25 . 4x%+ 20x+ 25 ) 4x%1 20x+ 25 . 4x%+ 20x+ 25
X+1 X+3 - X+2 X+4 '
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Maremaruka. 10 kinacc. Bapuantr MAOO615 (Boctok, npodHiibHbLi yPOBEHB) 7

Juaronans AC mnpsmoyronsHuka ABCD c¢ nenrpom O o0pasyer co cTOpoHOH
BC yron 30°. Ha cropone BC mnoctpoen tpeyronpauk BKC ¢ yrmom 60° mpu
Bepumbae K Ttak, yro toukn A u K nexar rmo pasHsie cTopoHsl oT nipsimoit BC .
a) Jlokaxwure, uto KO — 6uccekrpuca yrima BKC.

6) Haiinute mmny orpeska mpsamoit KO, 3akIi0u€HHOr0 BHYTPH TPSIMOYTOJIBHIAKA
ABCD, eciu uzBectHo, uto BC =3 u CK =2BK.

B urone mmaHupyercs B3sATh KpeauT B OaHKe Ha cymMmy 5 MiH pyOuiieil Ha cpok
10 ner. YcioBust ero Bo3Bpara TAKOBBI:

— KaX/pblil ssHBaphb 1oar Bo3pactaeT Ha 20 % Mo CpaBHEHUIO C KOHIIOM NPE/bIIY-
IIEeTo roja;

— ¢ (heBpas MO MIOHB KAXKJIOTO T0J1a HEOOXOANMO BBITUIATUTH YaCTh J0JITA,

— B HMIOJIE KaXJOro rojia JOJr JOJDKEH ObITh Ha OJHY U TY )K€ CyMMY MEHbIIIE
JI0JITa Ha UIOJIb IIPEIBLAYIIETO ro/a.

Yemy Oyzer paBHa 00IIasi CyMMa BBIILIAT [TOCIIE TIOJHOTO ITOTAIICHHs KPEAUTa?

Haiinure Bce 3HAUeHUs TapamMeTpa a, IPU KaxkI0M U3 KOTOPBIX HEPABEHCTBO
X-x*+2a>|x-1+a’
HMEET PELEH s U Kak10€ ero pemenue coubiie 0,5.

a) [IpuBenuTe mpUMep WIECTH TAKUX PA3IMYHBIX [BY3HAYHBIX YHCEN, CPEIH
KOTOPBIX POBHO 4 SIBISIOTCS IENMUTENsIMH 4ucia 264, poBHO 4 SBISIOTCS
JeTUTeNIIME Yncia 286 U poBHO 4 SBISOTCS ICIUTEISIMHU yrcia 312.

6) CyIecTBYIOT I TAKUE LIECTh Pa3IMYHBIX JBY3HAYHBIX YHCEI, CPEIH KOTOPBIX
poBHO 4 sBistroTca penurensMu uuciaa 1120, poBHO 4 SBISIOTCS AENUTENSIMH
yucina 3168 u poBHO 4 ABIAIOTCS AENUTENIMHU uucia 57757

B) [Ipo miecTh pa3mUYHBIX JABY3HAYHBIX YHCEN M3BECTHO, YTO HAUMEHbIIee o0Iiee
KpaTHOE JIOOBIX JIBYX M3 HUX JCIHUTCS XOTs Obl Ha oxHO U3 yucen 15, 21 wim 35.
Kakoe HamMeHbIlee 3HAYCHHE MOXKET MPUHUMATh HAHOOJbIIee M3 ITHX LIECTH
qucen?
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Tpenuposounasi padora no MATEMATUKE
10 kaace
18 mas 2016 rona
Bapuant MAO0616
(mpouTbHBIN YPOBEHB)

Bremmonnena: @O KJ1ace

I/IHCprKHl/Iﬂ 10 BBINOJTHECHUIO paﬁOTLl

Ha BeimosHeHWe paboThl MO MareMaTHke OTBOAMTCS 3 4vaca 55 MHHYT
(235 munyT). PaboTta cocTouT U3 ABYX YacTell, BKIIOYAIONHX B cebst 19 3amanmii.

Yacte 1 conepxutr 8 3amanHuii 6a30BOro ypOBHSI CIIOKHOCTH C KPAaTKUM
orBeToM. Yactb 2 conepxuT 4 3aJaHus TOBBILIGHHOTO YPOBHS CIIOXKHOCTH
C KpaTKUM OTBETOM M 7 3a/1aHHi MOBBIILIEHHOT'O U BBICOKOTO YPOBHEH CIIOKHOCTH
C pa3BEPHYTHIM OTBETOM.

OtBethl K 3afaHusiM 1-12 3amuchiBarOTCS B BHJAC LEJIOT0 YHCIA WK
KOHEYHOM JAECATUYHOU IpoOu.

IMpu Beimonuenuu 3aganuil 1319 TpeOyercs 3anmucaTh MOJIHOE pELICHHE HA
OT/EIBHOM JIcTe OyMaru.

[Ipu BBINOMHEHUH 3aJ@aHUH MOXKHO MOJIB30BATHCS YEPHOBHUKOM. 3aIlUCH
B YEPHOBHKE HE YUHUTHIBAIOTCS [P OLICHUBAHUU PaOOTHI.

Banbl, noixydeHHsie Bamu 3a BBINOIHEHHbBIE 331aHNUs], CYMMHUPYIOTCS.

IlocrapaiiTech BBINMONHUTE KaK MOXKHO Ooibllle 3afaHuii M HaOpatb
HanOOJIbIIee KOJIUYECTBO OAIIIOB.

Kenaem ycnexa!
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Maremaruka. 10 kinacc. Bapuant MA00616 (BocTok, mpodiitbHbI ypOBEHB) 2

Yacrtp 1

Omeemom K Kaycoomy 3a0QHUI0 AGNAEMCA KOHEYHAA O0eCAMUYHAA Opoodb,
uenoe 4ucio uau nocaedo6amenbHOCmy yugp. Januuwiume omeemsl K 3a0a-
HUAM 6 NOJle Omeena é meKkcne padomel.

VYcraHoBKa ABYX CUETYMKOB BOJBI (X0NOAHOI 1 ropsueit) crout 2400 py6ieit. o
ycTaHOBKM cuéTunkoB 3a Boay muatmwin 1800 pyOneit exemecsuno. Ilocne
YCTaHOBKH CUETYHKOB eKeMeCsSIHas CyMMa IUIAThI 32 BOAY cTaja coctaBisats 1300
pyOueit. Uepe3 xakoe HauMEHbIIEE KOJIMYECTBO MECSIEB SKOHOMHMS Ha OILIaTe
BOJBI TIPEBBICHT 3aTpaThbl HA YCTAHOBKY CUETYMKOB, €CJIM TapuU(bl Ha BOAY HE
U3MEHSATCS?

OTBeT:

Ha pucyHKe >XMUPHBIMH TOYKAaMH IOKa3aHa LeHA HHUKENs Ha MOMEHT 3aKpPBITHS
OUpKeBBIX TOProB Bo Bee pabouwne aHu ¢ 6 mo 20 mas 2009 roxa. ITo ropusoHTamu
YKa3bIBAIOTCS YHCIIa MECsNa, 10 BEPTHKAIN — IIeHa TOHHBI HUKEJS B JOJUIapax
CIIA. [Ing HarasIHOCTH JKUPHBIE TOYKM HA PHCYHKE COCIUHEHbI JIMHHEH.
Ormpegenute Mo PUCYHKY, KAKOTO YHCIIA B IEPBBIHA pa3 3a yKa3aHHbIH EPHOJ [ICHA
Hukens pasusiack 12400 nomapam CIHA 3a ToHHY.

13800

13400

13200 \

13000 \

12800

12600 / \ ]

12400 / t /
/ /

12200
L

12000

11500

OrtBeT:
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Maremaruka. 10 kinacc. Bapuantr MAOO616 (BocTok, npodHiibHBLi yPOBEHB) 3

Haiigure miomanp TpeyroibHUKa, H300pakEHHOTO Ha KIIeTYaTol Oymare ¢ pa3me-
pom kietkn 1 cm x 1 cm (cMm. pucynok). OTBeT faiiTe B KBaAPAaTHBIX CAHTUMETpAXx.

OrtBer:

B maraszune Tpu npozasua. Kaxplii U3 HUX 3aHAT ¢ KIMEHTOM C BEPOSTHOCTHIO
0,6. Haiigure BepOATHOCTH TOTO, YTO B CIyYalHBIH MOMEHT BPEMEHH BCE TPH
MPO/ABLA 3aHATHI OJHOBPEMCHHO (CUMTANTE, YTO KIIMEHTHI 3aXOJiT HE3aBUCHMO
JpyT OT JpyTa).

OTBeET:

‘ Boinoanume moavko OAHO us3 3adanuii: 5.1 unu 5.2.

Haiizute KopeHb ypaBHenns 3 X+ 6 =3.

OrtBer:

x-13
Haiingute xopeHb ypaBHEHUs (7) =—.

OrtBer:
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Maremaruka. 10 kinacc. Bapuant MA00616 (BocTok, mpodiitbHbI ypOBEHB) 4

IZI B tpeyronsuuke ABC yroa C pasen 90°, Beicora CH pasna 12, BC=3V17.
Haiigure tgA.
A

OrTBer.

Ha pucynke wu3oOpaxé€n rpaduk ¢yHKIUH Y= f(X), onpenenéHHON Ha
HWHTepBae (—2; 9). Haiimure pasHocTh MEXIy HAMOONBIIAM M HaUMEHBIIUM

sHaueHusamu Gpynkuun f (X) Ha Beeit 00nacTi onpeneneHus.

y y="f(x)

OrTBer:.
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Maremaruka. 10 kinacc. Bapuantr MAOO616 (BocTok, npodHiibHBLi yPOBEHB) 5

Pebpo npaBuiibHOTO TETpasdapa paBHO 26. Uepes cepennHbl ueThIpéx pédep mpose-

JC€HO CCYCHUC. HaﬁHHTe NEPUMETP MHOI'OYTOJIbHUKA, ITOJTYYCHHOT'O B CCUCHUMU.

OTBeT:

Yactsp 2

Haiinure 3HadeHue Boipaxkenus: 21tg28°-1g62°.

OTBeT:

Koaddurment nonesnoro aerictsust (KII/I) HEKOTOPOro ABUraTessi OMPeIesIeTCs
T1 — Tz

dopmynoit = -100 %, roe T, — Temmeparypa Harpeatenst (B Keib-

1
BHHAX), T, — TeMmIepaTypa XoloAwibHUKa (B KenbBuHax). Ilpu Kaxoii

temneparype Harpesatens 1, KIIJI storo nsuratens cocraBut 65 %, ecnu
TeMneparypa xonoxwisHuKa T, = 280 K? OTBeT maiite B rpagycax KenbBuna.

OrtBer:

MortopHas JofKa TpOIIIA TPOTHB TeUEHMS pekH 96 KM M BepHYNach B ITyHKT
OTIpAaBJICHUs, 3aTPAaTUB Ha OOpaTHBIN MyTh Ha 4 yaca MeHblue. Haliure ckopocTsh
TEYEHNsI, €CII CKOPOCTh JIOJKN B HEMOABIKHOM Boze paBHa 10 km/4. OTBer paiite
B KM/4.

OrtBer:
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Maremaruka. 10 kinacc. Bapuant MA00616 (BocTok, mpodiitbHbI ypOBEHB) 6

Buvibepume u évinonnume monvko O/AHO u3 3a0anuii 12.1 unu 12.2.

HaiinuTe HauMeHblIee 3HAUeHHE GYHKIMU Y = A/ X+ 4X+40.

OTtBeT:

Haiinure Hanmenbiee 3HaueHne QyHKINN Y = X+2—f+12 Ha OTpe3Ke [0,5; 16] .

OrTBer:.

Jlna 3anucu pewrenuii u omeemos na 3adanus 13-19 ucnonvzyitme omoenvnotii
aucm. 3anuwume chavana nomep evinoansaemozo 3adanusn (13, 14 u m. 0.),
a 3amem nonnoe obocnosannoe peuwienue u omeem. Omeemvl 3anucwvigaime
uémKo u pazdopuueo.

a) Perute ypaBHeHHE 23in(37n - X) . COS(% - X) =2sinx.

6) HaiiauTe Bce KOPHH 3TOrO ypaBHEHHs, PUHAICKAIIE OTPE3KY [—%; - n} .

B ocHoBaHMM npaBUIbHON TpeyroynbHOW mupamuasl ABCD JexHT TpeyroabHUK

ABC, B koTopoM AB =33 Bokosoe peopo AD mupamusl paBHo 6. Yepes
Takyto Touky M pebpa AD, uro AM :MD =2:1, napamiensHo npsmbeiv AC u
BD mnpoBe/eHa MIo0CKOCTb.

a) JIokakure, YTO CEYCHHE MHPAMUABl YKAa3aHHOW IUIOCKOCTBIO SIBIISICTCS
TPSIMOYTOJTEHAKOM.

6) HaiiauTe yrom Mexmy TIIOCKOCTBIO CedeHusT U IiockocThio ABC .

Pemmre HEPABCHCTBO

Ax%1 28x+49 Ax°+28x+49  Ax>+28x+49 4x°+ 28x+49
+ < + .
X+ 2 X+4 X+3 X+5

© Cratl'pax 2015-2016 yu r




Maremaruka. 10 kinacc. Bapuantr MAOO616 (BocTok, npodHiibHBLi yPOBEHB) 7

Juaronans AC mnpsmoyronsHuka ABCD c¢ nenrpom O o0pasyer co cTOpoHOH
BC yron 30°. Ha cropone BC mnoctpoen tpeyronpauk BKC ¢ yrmom 60° mpu
Bepumbae K Ttak, yro toukn A u K nexar rmo pasHsie cTopoHsl oT nipsimoit BC .
a) Jlokaxwure, uto KO — 6uccekrpuca yrima BKC.

6) Haiinute mmny orpeska mpsamoit KO, 3akIi0u€HHOr0 BHYTPH TPSIMOYTOJIBHIAKA
ABCD, eciu uzBectHo, uto BC =6 u CK =2BK.

B wurone miaHupyercst B3sTh KpeauT B Ganke Ha cymmy 20 MutH pyOiieil Ha cpok
20 ner. YcioBus ero Bo3BpaTa TaKOBBI:

— KaX/bIi SHBaph JOAT Bo3pacTaeT Ha 25% 1O CpaBHCHHIO C KOHIIOM
NpeabIAYILIEro roaa,

— ¢ (heBpasIs IO MIOHB KAXKJIOTO T0Jja HEOOXO0AUMO BBITIATUTH YaCTh J0JITa,

— B HIOJIE KQXJIOTO I'Oa JOJIT JIOJDKEH ObITh Ha OJHY M Ty JK€ CyMMY MEHBbIIIE
JI0JITa Ha UIOJIb IIPEBILYIIETO ro/a.

Yemy Oyzet paBHa 00IIasi CyMMa BBIILIAT [TOCJIE MTOJHOTO MMOTAIIEHHs KpeauTa?

HaiianTe Bce 3HAUCHUSI TapamMeTpa a, MPH KaXIOM U3 KOTOPBIX HEPaBEHCTBO
2x—x’+4a>|2x- 4|+ a’
HMMEEeT PeleHNs U KaK10€ ero pemeHne 6ompmie 1.

a) [lpuBequre MpuUMep IMIECTH TAKUX Pa3UYHBIX JBY3HAUHBIX YHCEN, CPEIH
KOTOPBIX pOBHO 4 SBJISIOTCS JenutesssMu uucia 429, poBHO 4 SBISIOTCS
JenutessiMu ynca 95, 1 poBHO 4 sBISIOTCS JeauTensamMu ynciia 585.

6) CyIIecTBYIOT JIM TaKWe IMIECTh PA3JINYHBIX JABY3HAUHBIX YHCEN, CPEIN KOTOPHIX
poBHO 4 sBiSIIOTCA AenuTesiMH uncia 1056, poBHO 4 SBISIOTCS AENUTENSIMH
gucna 1120 u poBHO 4 ABISAIOTCS AenUTeNsIMHU uucna 11557

B) IIpo 1iecTh pas3aMYHbIX JBY3HAYHBIX YHCE] U3BECTHO, YTO HAMMEHbIIIEE 0obIIee
KpaTHOE JIOOBIX JIBYX M3 HUX JCIHUTCS XOTs Obl Ha oxHO U3 yucen 15, 33 wim 55.
Kakoe HamMeHblllce 3HAYECHHE MOXET MPUHMMATh HAHOOJbIIEEe M3 STHX IIECTH
qucen?

© Cratl'pax 2015-2016 yu r




Maremaruka. 10 kinacc. Bapuantst MAOO609 1 MA00611 (3amaz, mpoduitbHbIi ypOBEHb)

Kpurepuu oneHuBaHus 3aJaHUil ¢ pa3BEPHYTHIM 0TBETOM

a) Penre ypaBuenune 2SN X+ \/Etg x=0.

. . 3
6) HaiiauTe Bce KOPHM 3TOTO YpaBHEHHsI, IPUHAIEKAIIHE OTPE3Ky | —3m; ——- |.

2
Pemenne.
a) [IpeoGpasyem ypaBHEeHHE:
sinx=0,
; sinx(2005x+«/§)
. SN X
2sinx++/2 =0; =0; cosx:—Q
COSX COSX 2"’
cosx =0,
3n
otkyna X=nK wmun X=x=——+ 27k, ke Z.
4
. 3 .
6) Kopau, mpuHaIEKAIE OTPE3KY | —37; — > | orOepéM C  MOMOIIBIO
CIMHUYHOM OKPYKHOCTH.
A
3
13n
2
-3 —27
1ln
7
11n
[Tonyyaem —3m, 2 -2n
Orser: a) 7k, 13—I+2nk, keZ;6) —3n, —%, -2
Cojaep:xanue KpuTepust Bbanabl
OO00CHOBaHHO IMOJY4YEHbI BEPHBIC OTBETHI B 000MX IyHKTaX 2
OGOCHOBAaHHO TIOTYYEH BEPHBIN OTBET B MMyHKTE d WK B IIYHKTE 0. 1
nin
IMomy4eHbl HEBEpHbBIC OTBETHI M3-3a BBIYUCIUTEILHON OMIMOKU, HO TPH
9TOM HMEETCsl BEpHast MOC/IE0BATEIBHOCTh BCEX IIAr0OB PEIICHUS 000UX
MYHKTOB — IYHKTA ¢ U MyHKTA 6
Pemienue He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, MEPEUHCICHHBIX 0
BBIIIIE
Maxcumanorwiil 6an 2
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Maremaruka. 10 knacc. Bapuantst MAOO609 1 MA00611 (3anaz, mpoduiibHbINA ypOBEHB) 2

Jlana mpaBunbHas TpeyronbHas npusma ABCA;B,C;, Bce pédpa KOTOpoit paBHEI 6.
Yepes Toukn A, C; u cepenuny T pebpa 4;5; mpoBesieHa MIOCKOCTb.
IUIOCKOCTBIO

SABJISICTCA

a) JIokaxute, dYTO CEYCHHE MPU3MBI
HPSIMOYTOJIBHBIM TPEYTOJIbHUKOM.
0) Haiinure yron Mexy IIOCKOCTBIO cedeHus U miockocTsio ACC;.

YKa3aHHOU

Pemenue.

a) [Ipsamas  C;T mepnenmukynspua mpsmoir AB,
nockonbky C;T — MeaumaHa paBHOCTOPOHHErO
ABC,. Ilpamee CT u AA
HEpPIEHANKYIIAPHBI, TaK Kak mpsiMas AjA neprneHau-

TpeyroJbHUKA

kynspua mnockoctu A B,C;. CnenosarensHo, npsamas

C,T mnepnenaukynsapHa miockoctn AAB;. 3naunr,

npsamass C;T neprnennukymsipua npsimoii AT . Cneno-

BaTeNbHO, TpeyronbHuk ATC; IpsAMOYroNbHBIN.

6) B mmockoctu AC;T mnpoBeném mnpsmyio uepes
cepeuay O otpeska AC, NepHEHAMKYISPHO ITOMY OTpe3Ky. OTa mnpsaMas
nepecekaer AT B Hekoropoil Touke H. Yrom AOH — smHeiiHblil yron
nckomoro yria. Tpeyronsaukn AOH u ATC; nono6us1. CieoBaTensHO,
AO-TC, _3J2-3/3_3V/6

AT s 5

Ipsamere A/O u OH nepnenmukymnspasl npsamoir AC, , 3HaunT, miockocts AJOH

OH =

neprnesauKynspHa npsamoit AC,, n npamas A\H Tosxe nepnenauKynspHa NpIMOH
AC,. Ilpsmas C,T mepnenmukynsapHa miaockoctn ABB,A;, cienoBaTensHo,
npamass AH nepnenpuxynspua npsamoir C,T. M3 srtoro ciemyer, uTo mpsiMas

AH nepnenaukynspaa miockoctn AC;T , a 3HaunT, n npsamoit OH .

OH__3/6 _ |3
A0 J5.3/2 V5

Torna

CcosAOH =

OtBer: 0) arccos\/g .
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Maremaruka. 10 knacc. Bapuantet MAOO609 1 MAOO611 (3amaj, mpohIbHbIA YPOBEHB) 3

Coaep:xanue KpuTepust Banasbt

Hmeercst BepHOE 10KA3aTENbCTBO YTBEPXKIEHHS IMyHKTa d, U OOOCHO- 2
BaHHO I10JIY4Y€H BEPHBIH OTBET B IIyHKTE 6
Hmeercst BepHOE J10KA3aTEIbCTBO YTBEPXKACHHS MYHKTa ¢, WIX 000CHO- 1
BaHHO I1OJIY4Y€H BEPHBIH OTBET B IyHKTE 6
Pemenne He cOOTBETCTBYET HU OJHOMY W3 KPUTEPHUEB, NMEPEUNCICHHBIX 0
BBILIC

Maxcumanvuvlii 6ann 2

Pemmre HEPABCHCTBO

(x2+5x+4)(x+1) <x2+4x+3)(x+1) )

x>t 6Xx+8 X2+ 5x+6

Pemenne.
ITpeobpazyem ypaBHEHHE!

(x+1)(x+4)(x+1) (x+1)(x+3)(x+1)< 2 2
(x+2)(x+4) (x+2)(x+3) <(x*+1)(x+1)”,
(x+1)2 (x+:L)2 2 5 w2 x2r1-—2 s
m+ms(x +1)(x+1) o [(x+1) ( 1 x+2)_0
X#—4, X#—4,
X#—3; X# -3,
x(x+1)2(x2+2x+1) x(x+1)4>
X+ 2 =0 |72 7Y
X#—4, X#—4,
X#-3 X# =3,

otkyza Xe&(—0;—4)U(-4;-3)U(=3;-2)U{-1}U[0;+ o).
Ormer: (-0 ~4) (-4~ 3) (-3~ 2) U {-L [0 +0e).

+ s(x +1)(x2+2x+1).

Cojaep:xanue KpuTepust bajibl

OO00CHOBaHHO NOJIy4€H BEPHbIH OTBET 2
OOOCHOBaHHO TIOJYYeH OTBET, OTIMYAIOMINICS OT BEPHOTO BKIIOYE- 1
HUEM/HCKITIOUYCHHEM TPaHUYHbIX TOYEK.
W
Tony4eH HeBEpHBIIT OTBET M3-3a BHIYUCIUTEIBEHON OIIMOKU, HO IIPU 3TOM
MMEETCsl BEpHasi MOCIIEIOBATENLHOCTh BCEX IIAr0OB PeLICHHS
PerieHne He COOTBETCTBYET HU OJHOMY W3 KPUTEPHEB, IIEPEUHCICHHBIX 0
BBIIIIE

Maxcumanvuvii 6ann 2
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Maremaruka. 10 knacc. Bapuantst MAOO609 1 MA00611 (3anaz, mpoduiibHbINA ypOBEHB) 4

Touka A pacrnonoxena BHe kBajapata KLMN ¢ nentpom O, npuuém Tpeyrosb-
Huk KAN mpsimoyromeabiii (ZA=90°) u AK =2AN. Touka B — cepeauna
croponbsl KN.

a) Jloxaxwure, uro npsimasi BM napannensha npsmoit AN .

6) IIpsimass  AO mepecekaer cropony ML kBaapara B Touke P. Haiimure

otHomenue LP:PM .
N

Pemrenue.
a) ITockoabky MN = KN = 2BN , npsiMmoyronbHbie Q
tpeyronbaukn BMN u NKA paBHBI 10 1OBYyM
kareram. 3uaunt, ZMBN =_-/ANK . Cruenosa-
TeNBHO, nipsiMasi BM  nmapaiesnbra npsmoii AN .

6) luaronanu  KBagpata  TEPHIEHANKYJSIPHBI,
PaBHBI M JIENIATCS TOYKOW IEPECEUYCHUs MOI0JIaM,

nostomy /KON =90° u OK =ON . U3 touex A K
u O orpezok KN BupeH 1oj mpsSMBIM YTIIOM,

3HAYMT, 9T TOUKH JIeXKaT Ha OKpyxkHOCTH ¢ quameTpoM KN. Brmcanusie B Ty
okpyxHocTh yriiel KAO u NAO omuparoTcs Ha paBHbIC XOp.bl, To3ToMmy AO —
ouccextpuca yrima KAN .

ITycte otpesok AP mnepecekaer cropony KN B Touke Q. Torma AQ —

ouccekrpuca tpeyronpHuka KAN . TTo cBOWCTBY OHCCEKTPHUCH

Tpeyronsauk LOP pasen tpeyronsHuky NOQ 1o cTopoHe u IByM IpHIIeKaIium
K Hel yriam, 3Hauut, LP = NQ. Torma MP = KQ . CnenoparenbHo,

Otsert: 0) 1: 2.
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Maremaruka. 10 knacc. Bapuantet MAOO609 1 MAOO611 (3amaj, mpohIbHbIA YPOBEHB) 5

Copepxanue KpuTepus Banusl
VmeeTcst BepHOE [OKAa3aTEIbCTBO YTBEPAKICHUs IIyHKTa a, U OOOCHO- 3
BAHHO I10Jy4€H BEpHbIA OTBET B IIYHKTE O
OO00CHOBAaHHO IOJIy4€H BEPHBIN OTBET B IyHKTE 0. 2

nim

Nmeercs BEPHOEC NOKA3aTCJIbCTBO YTBEPXKIACHUA MYHKTA a, U IIPU oboc-
HOBAHHOM PCHICHUU ITYHKTa o TMOJIy4YE€H HeBepHLIﬁ OTBET H3-3a
BBIYMCIIUTEIHPHON OINOKH

Hmeercst BepHOE J10Ka3aTEIBCTBO YTBEPKICHNUS ITyHKTA d. 1
nim

ITpu 060CHOBaHHOM pELICHHUH IyHKTa 6 MOJIydeH HEBEpPHBIH OTBET M3-3a
BBIYHCIIUTEIBHOM OLIHOKH.

nim

OOOCHOBaHHO MOJy4EeH BEpHBI OTBET B IYHKTE O C HCIIOJIb30BAHHEM
YTBEPK/IEHHs IIYHKTA ¢, IIPU 3TOM IIYHKT @ HE BHIIOJIHEH

Pemienne He cOOTBETCTBYET HU OZHOMY U3 KPUTEPHEB, IEPEUUCIEHHBIX 0
BBIIIE

Maxcumanoroiil 6an 3

B wurone muaHupyercsl B3ATh KpeOUT B OaHke Ha cymmy 28 MuiH pyOsied Ha
HEKOTOPBIH CPOK (L[eT0€ YHCIIO JIeT). Y CIOBHS €ro BO3BPaTa TAKOBBI

— KaXIbI sHBapb [TONT Bo3pacTaeT Ha 25% IO CpaBHEHMIO C KOHIIOM
NpeabIAYLIEro roaa,

— ¢ (heBpasIs MO MIOHb KAKIOTO rofia HEOOXOIUMO BBIIATHTH YacTh JIONTa;

— B HIOJIE KOKIOrO roja JOJT JOJDKEH ObITh Ha ONHY M Ty )K€ CyMMY MEHbIIE
JI0JITa Ha UIOJb IPEIBIIYIIEro roa.

Ha ckonbKo JIET TIaHUPYETCs B3SITh KPEAUT, €CIIM HAMOONBIINN TOI0BOM MIaTéK
cocTaBHT 9 MIIH pyOuei?

Pemenne.
ITycTh KpeauT MIaHupyeTcs B3sTh Ha N yieT. Jlonr mepen 6ankoM (B MITH pyOIiei)
10 COCTOSIHMIO Ha MIOJIb JOJIKEH YMEHBIIATHCS /10 HyJI PaBHOMEPHO!

28(n-1 .
28 B(N7Y 282 28
n n n
Ilo YCIOBUIO Ka}KHLIﬁ SIHBapb JOJII' BO3pAacTacT Ha 25 %, 3HA4YMUT, IIOCJICAOBA-

TEJBHOCTb Pa3MepoB joira (B MIIH py0Jieii) B sstHBape TakoBa:

35(n-1 .
g5, (01 352 35
n n n
CrretoBaTeNbHO, BHITLIATH (B MITH pyOIIeit) JOIKHBI OBITH CIIETYIOIINMU:
2,28 7(n-1)+28  7.2.28 7+28
n’ n e n ' n

Tonyuaem 7+ % =9, otkyna n=14.

OrtBer: 14.
© Cratl'pax 2015-2016 yu r

Maremarnka. 10 knacc. Bapuantet MAO0609 1 MAO0611 (3amam, mpodHIbHBIH YPOBEHB) 6

Copep:xanue KpuTepust Banabl

O00CHOBaHHO IOJIY4€H BEPHBIH OTBET 3

Bepno noctpoena matematnueckass MOJENb, PELICHHE CBEIEHO K MCCiIe-
JIOBAHUIO 3TOM MOJIENH, U MOJyUEH:

o . 2
— HCBCPHBIN OTBET U3-3a BHIYHUCIUTCIbHOU OlHI/I6Kl/I;
— BepHLIﬁ OTBET, HO PECIICHNUE HEAJOCTATOYHO 000CHOBAHO
BepHo IMOCTPOCHA MaTeéMaTU4YCeCKast MOJICJIb, PCIICHHUE CBEICHO K UCCIIC- 1

JOBaHUIO 9TOH MOJECIH, TPU STOM PCHICHUE HE 3aBCPUICHO

Pemienue He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, IEPEUUCIIEHHBIX
BbILIE

Maxcumanvuwiii 6ann

HaﬁHHTe BC€ 3HAUCHUA TIapaMeTpa a, IpU KaXJIOM H3 KOTOPLIX YpPaBHCHUC

2
2 2 .
(X - 4X) + a‘4x— X ‘— 2a —4=0 umMeer ceMb UM BOCEMb PEILICHUH.
Pemenne.
2 2
Cnenaem 3aMeHy Z= ‘ X"—= 4X‘ > 0. PaccmoTtpuM ypaBHeHue Z +az—2a—4=0.

2 2
IToctpoum ocku3 rpaduxa z=‘x —4X‘. DyHKIMA Z:‘X —4X‘ obnmagaer

cBoiictBoM: Z(X)=Zz(4-X) npu Beex X, npuuéM z(2)=4.
7Y

| |

IHEREREE
1]

2
CHGHOB&TGHLHO, €CJIM YypaBHEHUE Z +aZ— 2a—4=0 umeer JABa TaKUX PCUICHUS,

4TO OAHO paBHO 4, a Bropoe npuHamIexut unrepsary (O; 4), TO HCXOJHOE

yYpaBHEHHE HMEET POBHO ceMb peuleHuid. Ecim ke o0a KOpHS HCClienyeMoro
ypaBHeHus npuHanexar uarepsany (0;4), TO MCXOIHOE ypaBHEHHE HMeeT

POBHO BOCEMb PEILEHUH.
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Maremaruka. 10 kinacc. Bapuantst MAOO609 1 MA00611 (3amaz, mpoduitbHbIi ypOBEHb) 7

3aMeTHM, YTO 3TO ypaBHEHHE UMEET JIBa pEIleHUs: Z=2, Z=—2—a MpH J00oM
3HaueHuH a. [Ipu a=—4 3tH peuieHus copnagaroT. OTCro/1a CIEAYET, YTO YCIOBUE
3aJ1a4y BBIITOJHEHO TOT[a M TOJBKO TOI/Ia, KOTria

0<-2-a<4,

a=—4,
Toecth —6<a<-4u —4<a<-2.
OtBer. —6<a<-4u —-4<a<-2.

Maremarnka. 10 knacc. Bapuantet MAO0609 1 MAO0611 (3amam, mpodHIbHBIH YPOBEHB) 8

ObITh HEe Ooyiee OJHOTrO 4YHCIa M3 KaXKIOTO0 TAaKOro Habopa, Tak Kak HHaue
HauOONBIINH OOIIMH JEenUTeNb KaKUX-HUOYIb IBYX M3 HUX ObLI ObI Goublie 7.
3HAYUT, CPEe/IM IAHHBIX JICCATH JIBY3HAUHBIX YHCEI HE 00Jiee BOCBMH ACIATCS Ha 5.
Ipumep umcen 10,15, 25, 35, 55, 65, 85, 95, 23, 31 mnokaspiBacT, 4TO HX MOXKET
OBITH POBHO BOCEMb. [IeHCTBUTEIBHO, HANOOJIBINNI OOIINIT IETUTEINb JIOOBIX IBYX
CpeIy MepBBIX BOCBMHU M3 3TUX YHCET paBeH 5, a HAMOOJBIINKA OOLIHIA EITUTENh
JTF000r0 M3 TOCIHEAHUX JBYX M3 3THX YHCEN C JIFOOBIM JAPYTMM YHCJIIOM 3TOrO
Habopa paseH 1.

OrBersl: a) Hanpumep, 15, 21, 30, 35, 42, 45, 50, 56, 77, 79; 6) Her; B) 8.

Cosepikanue KpuTepust Bajuibt

OO00CHOBaHHO HOJIy4€H BEPHbIH OTBET 4
IMostydeH HEBEPHBIH OTBET M3-3a BBIYHCIUTEIBHOM OMNOKH, HO TIPH ITOM 3
MMEETCsI BEpHAsI IIOCIICIOBATEIBHOCTh BCEX IATOB PELICHUSI
C HOMOIIEI0 BEPHOT'O PACCYIKACHHS OJIyUCHbI HE BCE 3HAYCHHUs a 2
3ajaua BEPHO CBEJICHA K UCCIICJOBAHMIO ICKU3a rpadrka (aHaTUTHUCCKH 1
Wi rpaduyecKm)
Pemrenne He COOTBETCTBYCT HU OJHOMY M3 KPHTCPUCB, HEPCUHCICHHBIX 0
BBILIE

Maxcumanvneiii oann 4

a) [IpuBemuTe MpUMeEp HECSITH TaKWX PA3IUYHBIX JBY3HAYHBIX UHCEN, CpPEIu
KOTOPBIX POBHO 5 jiensiTcs Ha 2, pOBHO 5 nenstcs Ha 3, poBHO 5 nensites Ha 5 u
poBHo 3 nessites Ha 6.

6) CyIIecTBYIOT I TaKHE ACCATh PA3IHYHbBIX [BY3HAYHBIX YHCEIl, CPEIH KOTOPBIX
pOBHO 7 nensrcst Ha 3, pOBHO 7 JeTsITCs Ha 5, poBHO 7 fensiTes Ha 77

B) IIpo necsTh pasiMYHBIX [BY3HAYHBIX YHCE] H3BECTHO, YTO HAUOONIBIINI OOMIHIT
JIeTUTENb JIIOOBIX JIBYX M3 HHUX paBeH 1, 2, 3, 5 wm 7. Kakoe HauOosnbliee
KOJIMYECTBO U3 3THX JICCATH YHCENl MOXKET JCIUThCS Ha 77

Pemienne.
a) [Moaxomsmmum puMepom siBstrorest uncia 10, 12, 18, 20, 24, 27, 33, 35, 55, 65.

6) Ecitit cpet iecsiTi pasinyHbBIX JIBY3HAUHBIX YHCET POBHO 7 JEIATCS Ha 3 W
POBHO 7 JENATCS Ha 5, TO cpeau HUX HEe MEHee YeTHIPEX, KOTOpBIC ACINATCS Ha
3-5=15. Ecnu, kpoMe TOro, CpeA 3TUX JECSATU YUCEN €CTh POBHO 7/, KOTOPHIE
JeJATCS HA 7, TO Cpelid HUX HAMAETCst XOTs Obl OJTHO YHCIIO, KOTOPOE ACNIHUTCS Ha
3-5-7=105. Ho Takoro JABY3Ha4HOrO 4YHCJIa HE CyllecTByeT. [Ipunum
K IIPOTHBOPEYHIO.

B) Bcero cymiecrByer 18 nBy3HauHbIX 4ymcen, KOTOpbIe qeisTes Ha 5. Paccmorpum
Takhe BOCEMb HAOOPOB UHCEJN, COCTaBJICHHbIE M3 HUX: Bce 9 umcels, KOTOpbIE
nenarcs Ha 10; Bce 6 umcen, koTopble mensTcss Ha 15; Bce TpW 4ymcia, KOTOPBIE
JensTes Ha 25; 1Ba 4Kcia, KOTopble Aenstces Ha 35; Habop U3 oqHOro ymcna 55;
HaOop U3 ogHOro Yncia 65, Habop U3 oxHOro uuciaa 85 1 Habop U3 OJHOTO YHCIIaA
95. Kaxaoe u3 Oeisimuxcsi Ha 5 JBY3HAYHBIX YHCENT BXOJMT IO KpaiHed Mepe

B OJIMH Ha60p. KpOMe TOTO, Cp€Ar HNAaHHBIX AECATU JBY3HAYHBIX YHCEII MOXKET
© Cratl'pax 2015-2016 yu r

Copep:kaHue KpUTepHst Banisl
BepHo monydeHsl Bce nepedncieHHble (cM. kpurepuii Ha 1 Oamr) 4
PE3yIbTaTh
BepHO mosydeHsl TpH M3 MEpeYHCICHHBIX (CM. kpuTepuil Ha 1 0as) 3
PE3yIbTaToB
BepHo monydeHbI 1Ba M3 TMEPEYUCICHHBIX (CM. Kputepuit Ha 1 Gamm) 2
PE3yIbTaToB
Bepno nomyden oauH 3 CleAyIOMNX Pe3yabTaToB! 1

— [puMep B II. d,

— 000CHOBaHHOE peIIeHuE B II. 0,

— HCKOMas OIIEHKa B II. 6,

— IPUMeED B II. 8, 00ECIIEUNBAIOIINI TOYHOCTD MPEBIIYIIEH OIICHKH

Pemenue He COOTBETCTBYET HU OJHOMY U3 KPUTCPUEB, NEPEUNCIICHHBIX 0
BBIIC

Maxcumanvrvitl 6an 4
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Maremaruka. 10 kinacc. Bapuantst MAOO610 1 MA00612 (3amnaj, mpoduitbHbIA ypOBEHb) 1

Kpurepuu oneHuBaHus 3aJaHUil ¢ pa3BEPHYTHIM 0TBETOM

a) Pemmte ypaBuenne 2sinX+ tgx=_0.

6) HaiianTe Bce KOPHM 9TOTO YpaBHEHMS, PHHAUICKAIIAE OTPE3KY [—%; - n}.

Pemenne.
a) [IpeoGpasyem ypaBHeHHE:
) sinx=0,
26nx+ sinxzo; smx(2005x+1):0; cosx:—l,
COSX COSX 2
cosx =0,

oTkyaa X =7nK wiu x:i2—§+2nk, keZ.

6) Kopau, mnpuHagmexaime OTpe3Ky ST oTOepéM ¢  TOMOIIBIO

€IMHUYHOM OKPYKHOCTH.

A
4n
3
—T —21
2n
3 5n
2
4n
Monyvaem —2n, ———, -7
3
2n 4n
Orsert: a) 7k, +—+21k, ke Z;06) -2n, ——, - 7.
3 3
Cojaep:xanue KpuTepust Banasbt
OO00CHOBAaHHO IOJIy4€HbI BEpHbIE OTBETHI B 000UX IIyHKTAaX 2
OO00CHOBaHHO IOJYY€H BEPHBIN OTBET B ITYHKTE ¢ WK B ITYHKTE 0. 1
nim
[Tony4eHbl HEBEpHbIE OTBETHI M3-32 BBIYUCINUTEIBHOW OIIMOKM, HO MpPU
9TOM MMEETCsl BEpHast M0CIIeJ0BATEIbHOCTh BCEX ILIAaroB PeLIeHUs: 000uX
ITyHKTOB — ITYHKTA ¢ U IyHKTA 0
PerieHre He COOTBETCTBYET HU OJHOMY W3 KPUTEPHEB, TIEPEUHCICHHBIX 0
BBIIIE
Maxcumanvuovii 6ann 2

© Cratl'pax 2015-2016 yu r

Maremaruka. 10 knacc. Bapuantst MAO0610 1 MA00612 (3anaz, npoduiibHbIi ypOBEHB) 2

Jlana mpaBunbHas TpeyronbHas npusma ABCA,B,C;, Bce pédpa KOTOpoit paBHEI 8.
Yepes Toukn A, C; u cepennny T pebpa 4;5; mpoBesieHa MIOCKOCTb.

a) JlokaxuTe, YTO CEYCHHE MPHU3MbI YKa3aHHOIl IIJIOCKOCTBIO  SIBIISICTCS
IPSIMOYTOJIbHBIM TPEYTOJIbHUKOM.
0) Haiinure yros Mexy IIOCKOCTBIO cedeHus H miockocThio ACC;.

Pemenue.
a) Ilpamass C,T nepnenaukynspHa mnpsmoi AB;, A
nockonbky C;T — Me/quaHa paBHOCTOPOHHETO Tpe-
yroneauka AB,C;. Ilpsmeie C;T n A/A nepnenau-
KYJISpHBI, Tak Kak mpsamas AjA nepneHIuKyispHa
mnockoctn A B,C;. CrnenosarensHo, mpsmas C,T
AAB,.

npamas C,T mepnenmukynspHa npsamoit AT . Cremo-

NEPICHAUKYJISIPHA  IUIOCKOCTH 3Hauur,

BaTENbHO, TpeyronbHuk ATC; mpsSMOYroyibHbBIN.

6) B mrockoctn  AC,T mnpoeném mpsamyro uepes
cepeauny O orpeska AC; nmepHeHIUKYISAPHO 3TOMY
oTpe3ky. Ota npsamas nepecekaer AT B HekoTopoi Touke H. Yrom AOH —
JUHEeHHBIH yronm uckomoro yriaa. Tpeyromshuku AOH u ATC; nonoGHsI.
AO-TC, 4J2.4/3 46

AT a5 A5

Ipamele A/O u OH nepnenmukymnspust npamoir AC,, 3Haunt, miockocts AJOH

CrnenoBarensuo, OH =

neprneHauKynapHa npamoit AC,, um mpsamas AH Toxe mnepHneHIMKyIIpHA
npsamoit AC;. IIpsamas C,T nepnenaukynspHa miockoctu ABB; A, cienoarens-
Ho, ipsimass AjH nepnenaukynapua npsmoii C,T . M3 sToro cnenyer, 4ro npsMas
AH nepnenaukynspaa miockoctn AC;T , a 3HaunT, n npamoit OH . Torzna

OH __ 4J/6 3

COSA_.lOH :@—m: g

Orser: 0) arccos\/g .

Copep:xanue KpuTepust Banast

Hmeercst BepHOE [NOKA3aTEIbCTBO YTBEPHKICHUS IIyHKTa a, U OOOCHO- 2
BAHHO I10JIy4€H BEPHBII OTBET B IIYHKTE O
HMeetcst BepHOE [0Ka3aTEILCTBO yTBEPIKACHUS IyHKTa ¢ MIM OOOCHO- 1
BAHHO NIOJIy4€H BEPHBII OTBET B MYHKTE O
Pemenue He COOTBETCTBYET HU OJHOMY U3 KPHTEPHEB, NEPEUNCICHHBIX 0
BBIIIIE

Maxcumanvuvlii 6ann 2

© Cratl'pax 2015-2016 yu r
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Maremaruka. 10 knacc. Bapuantet MA00610 1 MAOO612 (3amaj, mpohIbHbIA YPOBEHB) 3

Pemnte HepaBeHCTBO

(x2+ 7:+12)(x+ 3) . (x2+82x+15)(x+3) g(x2+1)(xz+ 6x+9)-
X"+6x+8 X"+ 7x+10

Pemenue.
IIpeobpasyem ypaBHeHHE:!

(x+3)(x+4)(x+3) (x+5Xx+3Xx+3)< 2 2
Er e i v el L G
e G L B e Ui

X#—4, X#—4
X#—5; X# =3
x(x+3f X2+ 2x+1 x(x+3)2(x+1)2
xﬂz )ZQ _L_7é%__LZQ
X#—4, X#—4,
X#—5; X# -5,

omyna e (- ~5) (-5~ 4) (-4 ~2) {1} U [0 +).
Ormer: (~o2i-5) U (-5~ 4)U(~4; ~2) U (-1 U[0 o).

Maremaruka. 10 knacc. Bapuantst MAO0610 1 MA00612 (3anaz, npoduiibHbIi ypOBEHB) 4

Pemennue. N M
a) [Tockompky MN = KN =3BN, mpsmo-

yrompueie TpeyrompHukn BMN m NKA B
paBHBI 1O JBYM KaTeraMm. 3HAuuT,

ZMBN = ZANK . CnenoBarensHo, mpsi- Q (@)
mas BM mapannensha npsimoii AN . p
6) luaronanu KBajapaTa MEPICHAUKYJISP-
HbI, pPaBHBI M JEJATCS TOYKOH Iepecede-
Hust morosiam, nostromy ZKON =90° u
OK =ON. I3 Touek A u O orpesox KN K L
BUJICH T1OJ MPSMBIM YIJIOM, 3HAUUT, ATH TOYKM JIEKAT Ha OKPYKHOCTH
¢ muamerpom KN . Brmcannsle B 9Ty okpy»HOCTh yriiel KAO n NAO onmparorcst
Ha paBHbIe Xop.bl, nodToMy AO — Ouccekrpuca yria KAN .

IMycte otpe3ok AP mepecekaer cropony KN B Touke Q. Torma AQ — Ouccekr-

puca tpeyroibauka KAN . TTo cBoiicTBY OMCCEKTPUCHI

Tpeyronsauk LOP pasen tpeyronsauky NOQ 1o cTOpoHe U IByM MPUIICKAIIAM
K Hel yriam, 3Hagut, LP = NQ. Torma MP = KQ. CrieoBareinsHo,

Copepixanue KpuTepus Banast
OO00CHOBAaHHO OJIY4Y€H BEPHBIN OTBET 2
OOOCHOBaHHO MOJIYYEH OTBET, OTIMYAIOUIMHCS OT BEPHOrO BKIIIOYE- 1
HHEM/UCKIIFOYEHHEM TPAHIYHBIX TOYCK.

nim
Ilomy4eH HeBepHBII OTBET M3-3a BHIYUCIUTEIBHON OIIUOKU, HO IIPU 3TOM
HMMEETCs BEPHAs TOCNIE0BATEIEHOCTD BCEX IIAr0B PEIICHUs

Pemenue ne COOTBETCTBYCT HU OAHOMY U3 KPHUTCPUECB, IMCPCUNUCIICHHBIX 0
BBIIIIC

LP_NQ_1

PM QK 3
Otser: 0) 1:3.

Conep:xaHue KpuTepust BaJuibl

VMeercst BepHOE IOKA3aTENbCTBO YTBEPXKICHHS IMYHKTa ¢, U OOOCHO- 3
BAHHO ITOJIyYeH BEPHBII OTBET B MYHKTE O
O00CHOBaHHO MOJIYYEH BEPHBI OTBET B IIYHKTE 0. 2
50)041

MMeeTcst BepHOE /10Ka3aTeNIbCTBO YTBEPIKACHHS MTYHKTA ¢ U ITPpU 000CHO-
BaHHOM PEIICHUHU MYHKTa 6 MOJYyYeH HEBEPHBIH OTBET M3-32 BBIYKMCIIH-
TEJILHOW ONIUOKH

Maxcumanvrwiii 6an 2

Touka A pacmonoxkena BHe kBaapata KLMN ¢ umentpom O, npuuém
tpeyronbHuk KAN mpsimoyrombabiii (£LA=90°) u AK =3AN. Touka B nexwur
Ha cropone KN u KB: BN =2:1.

a) Jlokaxwure, yro npsimasi BM napautensHa npsimoir AN .

6) [lpsmast  AO  mepecekaer cropony ML kBampata B Touke P. Haiigure
orHouieHue LP:PM .

© Cratl'pax 2015-2016 yu r

HmeeTcs BepHOE 10KA3aTEIbCTBO YTBEP)KICHUS ITYHKTA d. 1
150)041

ITpu 060CcHOBaHHOM peLIEHUHU IIyHKTa 6 MOJy4eH HEBEpPHbIH OTBET U3-3a
BBIYHCIIUTEIBHON OIIMOKH.

5051

OO6OCHOBAHHO TIOTy4YeH BEPHBIH OTBET B IYHKTE O C HCIIONB30BaHHEM
YTBEPXKJICHHS MyHKTA @, TIPU STOM MyHKT @ HE BHITIOTHEH

Pemenue He COOTBCTCTBYET HU OJHOMY U3 KPUTCPHUEB, NEPECUNCIICHHBIX 0
BBIIC

Maxcumanvruviti 6an 3
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Maremaruka. 10 knacc. Bapuantet MA00610 1 MAOO612 (3amaj, mpohIbHbIA YPOBEHB) 5

B wutone mnmaHupyercst B3sTh KpeAMT B OaHke Ha cymMy 6 MiH pyOuneil Ha
HEKOTOPBI CPOK (I[€10€ YHCIIO JIeT). Y CIOBHUS €ro BO3BPaTa TAKOBBI:

— KaXIplil sHBapb jgoiar BospactaeT Ha 20% 1O CpaBHEHHIO C KOHLIOM
MPEeIBIIYLIEro roa;

— ¢ (heBpasIs 10 MIOHB KKIOr0 rofa HEOOXO0AUMO BBITIATHTE YacTh JIOJITa;

— B HMIOJIE KQXIOr0 rojia JOJr JOJDKeH OBITh Ha ONHY M Ty K€ CyMMY MEHbIIe
JI0JITA Ha UIOJIb IPEJIBIIYIIEro roja.

Ha ckonbko JIeT ruiaHupyeTcsi B3sTh KPEAUT, €CIIM HAHMOOJNBIINI TOI0BOM IIIaTEX
coctaBuT 1,8 MitH pyOueid.

Pemienne.
ITycTh KpeauT IiaHupyeTcs B3sATh Ha N JieT. Jlonr nepen 6ankoM (B MIIH pyoOuiei)
110 COCTOSTHUIO Ha MIOJIb JOJDKEH YMEHBIIAThCS 10 HyJ sl pPABHOMEPHO:
6 6(n-1) 62 6
y T ey Ty T
n n n
ITo ycrmoBuro kaxiplii stHBaph noir Bo3pactaer Ha 20 %, 3HaUUT, MocienoBa-
TEIBHOCTD pa3MepoB J1ojra (B MIIH pyOJieii) B sHBape TaKkoBa:

7,21 7’2(n_1)1 LRRS] 7,2.21 Q
n n n

Crie10BaTeNbHO, BBIIIATEL (B MJIH PyOJIeii) TOMKHBI OBITH CIIELYIOMIUMHU:
L2+6 12(n-1)+6 12-2+6 1,2+6

n’ n n n

Tonywaem ZL2+% =1,8, orkyna n=10.
Otsert: 10.

Copep:kanue KpuTepust Banast

OO0O0CHOBaHHO NOJIy4€H BEPHBIH OTBET 3

Bepro mocTpoeHa MaTeMaTHUecKasi MOJIENb, PEIICHHE CBEICHO K MCCIie-
JIOBAHMIO 3TOW MOJIENH, U MOJTyYEH:

o . 2
— HEBEPHBI OTBET M3-3a BEIYNCIUTEIBHON OIIHNOKY,
— BEpHBII OTBET, HO PELICHHUE HEJOCTATOUYHO 0OOCHOBAHO
BepHo mocTpoeHa MaTeMaTHYeCKas MOJENb, PEIICHHE CBEACHO K Hccie- 1

JIOBAHMIO ATOM MOJICIIH, IIpU 5TOM PCIICHUE HE 3aBEPLICHO

Pemenue ne COOTBETCTBYCT HU OAHOMY H3 KPUTCPUCB, NEPEUNCIICHHBIX
BBIIIC

Maxcumanonolil 6ann

© Cratl'pax 2015-2016 yu r

Maremarnka. 10 knacc. Bapuantet MA00610 1 MAO0612 (3ama, mpodHIbHBIH YPOBEHB) 6

Haiinute Bce 3HaueHUs IapameTpa «@, NPU KaXIOM U3 KOTOPHIX ypaBHEHHE
2
2 2 .
(4X - 8x) + 2a‘4x - 2X ‘ —a—1=0 umeer UM ceMb, WU BOCEMb PELICHHH.
Pemenne.
2 2
CrenaeM 3aMeHy Z= ‘4X —SX‘ > 0. PaccmoTpum ypaBrenue z +az—a—1=0.

2 2
TToctpouM 3cku3 Tpaduka Z=‘4X —SX‘. DyHKIHS Z=‘4X —SX‘ obnamaer

cBoiictBoM: Z(X)=2(2—X) npu Beex X, npuuém z(1)=4.
Za

H"

\!
|

2
CJ'IC,HOBaTEJ'H)HO, €CJIM ypaBHCHUE Z + az—a—1=0 umeer JBa TaKUX PCIICHUA,

YTO OJHO paBHO 4, a BTOpOE MPHUHAIUIC)KUT HHTEPBATY (0; 4), TO HMCXOJHOE

YpaBHEHHE HMEET POBHO ceMb peuieHuid. Ecnu ke o0a KOpHS HCClienyeMoro
ypaBHeHus npuHaznexar uarepsany (0;4), TO MCXOIHOE ypaBHEHHE HMeeT

POBHO BOCEMb pEILICHUH.
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Maremaruka. 10 kinacc. Bapuantst MAOO610 1 MA00612 (3amnaj, mpoduitbHbIA ypOBEHb) 7

3amMeTnM, 9TO TO ypaBHEHHE MMeeT JBa pemeHus: Z=1 z=-1-a npu mobdom
3HaueHuH a. [Ipu a=—2 31w perienuns coBnaaaoT. OTCI0Aa CIEAYET, YTO YCIOBHE
3a/1a4M BBIIIOJIHEHO TOT/IA U TOJIBKO TOT/IA, KOTia

O0<-1-ac<4,

az-—2,
To ecth —5<a<-2u —-2<a<-1.
OrBer: —5<a<-2u -2<a<-1.

Maremarnka. 10 knacc. Bapuantet MA00610 1 MAO0612 (3ama, mpodHIbHBIH YPOBEHB) 8

B) Beero cymtectByer 18 nBy3HauHBIX 4ncel1, KOTOpbIC AemsiTcest Ha 5. Paccmorpum
TaKue BOCEMb HAaOOpOB 4YHCEN, COCTAaBJICHHBIC M3 HHX. Bce 9 dYHcel, KOTOpbIC
nensites Ha 10; Bce 6 umcen, KoTtopeie Aenstcs Ha 15; Bce Tpu umcia, KOTOpbIe
nensrcst Ha 25; 1Ba 4uciia, KoTopeie AensaTcs Ha 35; Habop w3 ojHoro umcia 55;
Habop u3 ojxHOro uncia 65, Habop u3 oxHOro uncia 85 U HabOp U3 OJHOTO YKCIIA
95. Kaxaoe U3 JesIIMxcs Ha 5 ABY3HAUHBIX YMCEN BXOJMT 10 KpaiHeil Mmepe
B oJuH Habop. Kpome TOro, cpeiau MaHHBIX JECATH JABY3HAYHBIX YHCEN MOXKET
ObITh HE OoJyiee OJIHOTrO 4YHCIa M3 KaXKIOTO TAaKOro Habopa, Tak Kak HHaue
HauOONIBIINK OOIIMI NenuTeNlb KaKUX-HUOYIb IBYX M3 HUX ObLI ObI Goublie 7.
3HAYUT, Cpe/In JIAaHHBIX JICCATH JBY3HAUHBIX YHCEI HE 00Jiee BOCBMHU JACJATCS Ha 5.
IMpumep uncen 10, 15, 25, 35, 55, 65, 85, 95, 23, 31 moxasblBaeT, 4TO UX MOXKET
OBITH POBHO BOCEMb. J[eHiCTBUTEIBHO, HANOOJIBIINI OOIINIT IETTUTEIb JIFOOBIX IBYX
CpeIy MepBBIX BOCBMH M3 3TUX YHCE] paBeH 5, a HAMOOJBIINA OOLIHIA ETUTENh
JMF000r0 M3 TOCIHEAHUX JBYX M3 3THX YHCEN C JIIOOBIM JAPYTMM YHCJIIOM 3TOrO
Habopa paseH 1.

Oteersl: a) Hanpumep, 15, 21, 30, 35, 42, 45, 50, 56, 77, 79; 6) uer; B) 8.

Cosepikanue KpuTepust Bajuibt

OO00CHOBaHHO HOJIy4€H BEPHbIH OTBET 4
IMostydeH HEBEPHBIH OTBET M3-3a BBIYHCIUTEIBHOM OMNOKH, HO TIPH ITOM 3
MMEETCsI BEpHAsI IIOCIICIOBATEIBHOCTh BCEX IATOB PELICHUSI
C HOMOIIEI0 BEPHOT'O PACCYIKACHHS OJIyUCHbI HE BCE 3HAYCHHUs a 2
3ajaua BEPHO CBEJICHA K UCCIICJOBAHMIO ICKU3a rpadrka (aHaTUTHUCCKH 1
Wi rpaduyecKm)
Pemrenne He COOTBETCTBYCT HU OJHOMY M3 KPHTCPUCB, HEPCUHCICHHBIX 0
BBILIE

Maxcumanvneiii oann 4

a) [IpuBenuTe mpuUMep AECSITH TaKUX PA3IMYHBIX JBY3HAUHBIX YHCEN, CPeIu
KOTOPBIX POBHO 5 nensrtcs Ha 3, pOBHO 5 nensrcst Ha 5, poBHO 5 nensrcs Ha 7 U
poBHO 3 jiensaTes Ha 15.

6) CyIIecTBYIOT I TaKHE JCCATh Pa3IMYHbBIX IBY3HAUHBIX YHCEIl, CPEIH KOTOPBIX
poBHoO 6 nensrcst Ha 3, poBHO 7 AensTcs Ha 5, poBHO 8 nensites Ha 77

B) [1po mecsTh pa3IMIHBIX ABY3HAYHBIX YMCEN U3BECTHO, YTO HANOOIBIINIA 00TIHit
JenuTens JoObIX ABYX U3 HHUX paBeH 1, 2, 3, 5 mmm 7. Kakoe nHauGombliee
KOJIMYECTBO U3 3TUX JIECSTH YHCET MOXKET JISTUTHCS Ha 5?7

Pemenue.

a) [Moaxomsmmum puMepom siBstiotest wncia 15, 21, 30, 35, 42, 45, 50, 56, 77, 79.
6) Eciti cpet iecsiTi pasinyHbBIX JIBY3HAYHBIX 4YHCET POBHO 6 jersrcs Ha 3 u
pOBHO 7 pgenarcss Ha 5, TO cpeAM HHUX HE MeHee TpEX, KOTOpbIC AENATCS Ha
3-5=15. Ecnu, kpoMe TOro, Cpeiid 3TUX JECATH YHCEN €CTh POBHO 8, KOTOpbIE
JeJATCS Ha 7, TO Cpelly HUX HAMAETCs XOTs Obl OJJHO YHCIIO, KOTOPOE JSIUTCS Ha
3:-5-7=105. Ho Takoro JBy3Ha4yHOro YHCja HE CyliecTByeT. [IpuIm K mpoTu-
BOPEUHIO.
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Copep:xanue KpuTepust Basibl
BepHo momydeHsl Bce mepedncieHHbie (cM. kKputepuit Ha 1 Gamm) 4
PE3yIbTaTh
BepHO mosydeHsl TpH K3 MepedMcICHHBIX (CM. kputepuil Ha 1 0asr) 3
pe3yIbTaToB
BepHo mosnyueHsl 1Ba M3 mepevMcieHHbIX (CM. Kputepuii Ha 1 Gasmr) 2
pe3yIbTaToB
Bepno nomyden ofauH u3 CleAyIOMNX Pe3yIbTaToB! 1

—puMep B I. 4,

— 000CHOBaHHOE pEIIEHHE B I1. 0,

— MCKOMas OLICHKA B II. 6,

— IPUMED B I1. 8, 00ECIIEYMBAIONIMI TOYHOCTD MPEABIAYIIEN OIIEHKH

Pemenue He COOTBCTCTBYET HU OJAHOMY U3 KPUTCPUCB, NEPCUNCICHHBIX 0
BBIIC

Maxcumanvrvitl 6an 4
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Maremaruka. 10 knacc. Bapuantst MAOO613 1 MA00615 (Boctok, npoduiibHblii ypoBers) 1

Kpurepuu oneHuBaHus 3aJaHUil ¢ pa3BEPHYTHIM 0TBETOM

a) Pente ypaBHenue 2€0S(m—X)- COS(% - X) =/3sinx.

6) HaiizuTe Bce KOPHHU 9TOr0 ypaBHEHHs, IPUHAIEKALIEE OTPE3KY [—n; %} .
Pemenne.

a) [IpeoGpasyem ypaBHEeHHE:

sinx=0,
~2cosx-sinx=+/3sinx; - J3

oTKya X = 71K uiu X:i%+2nk, keZ.

T .. .
6) KopHu, npuHaiexanme oTpesKy [—n; —] 0TOEpEM C MOMOIIBIO CIUHUYHON

2
OKPYXHOCTH.
A
T
2
n
6
0
o’
6
Monyvaem —m, —% , 0.
Orsert: a) 7k, i%+2nk, keZ;06) —-=, —%,O.
Cojaep:xanue KpuTepust bajibl
OO00CHOBaHHO IMOJIY4YEHbI BEPHbIC OTBETHI B 000MX IyHKTaX 2
OO00CHOBaHHO ITOJY4€H BEPHBIN OTBET B ITYHKTE ¢ WK B ITYHKTE 0. 1

nim

Tony4eHbl HEBEpHBIE OTBETHI M3-32 BBIYMCIUTEIBHOW OIIMOKU, HO IMpU
9TOM MMEETCsl BEpHast I10CIIeJ0BAaTEIbHOCTh BCEX ILIAroB pelIeHns: 000uX
MYHKTOB — IYHKTA @ ¥ IyHKTa 0

Pemenne He cOOTBETCTBYET HU OJHOMY U3 KPUTEPHUEB, NMEPEUUCICHHBIX 0
BBIILIE

Maxcumanvrwiil 6an 2
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Maremaruka. 10 knacc. Bapuantst MAOO613 1 MA00615 (Boctok, mpoduiibHbIii ypoBeHs) 2

B ocHoBanuu npaBuiabHON TpeyronbHOM mupamuasl ABCD 1exuT TpeyroabHUK
ABC, B xotopom AB=6. BokoBoe pedbpo AD mupamust paBuo 4. Yepes Takyio
Touky M pebpa AD, uro AM :MD =3:1, mapamiensuo npsmeim AC u BD
MPOBEJIeHA IIOCKOCTb.

a) JIokaxxure, 9TO CEYCHHE MUPAMHUIBI YKA3aHHOM [UIOCKOCTBIO SIBJISICTCS MPSIMO-
YTOJEHHKOM.

6) HaiiauTe yrom Mexmy TIIOCKOCTBIO CedeHnst U miockocThio ABC .

Pemenue.

a) Inockocts ceuenusi nepecekaer rpanu ADC u
ABC 1o orpeskam MN u KL, mapamiensaeiv AC,
a rpanu ADB u CDB — mo ortpeskam ML u NK,
napayuiensHeiM DB, a 3naunt, MNKL — mapasieno-
rpamm. Ilpsimeie AC u DB nepnenaukymspHsl,
cienoBaresibHO, 'y mapamienorpamma MNKL - yris
OPSIMBIE, TO €CTh OH SIBISIETCS TIPSIMOYTOIBHUKOM.

6) Mckomplii yroi paseH yriay OBD, rae O — ueHTp
ocHoBanuss ABC, mockonbky mpsimeie OB u BD
neprieHauKysipHbl nipsimoii LK u mpsimast BD mapasnensra mmockoctn MNKL.
PaccMoTpuM npsiMOyToNbHEIH TpeyroabHuk OBD :

Cc

3 2
OB _2V3_+/3
C0sZOBD =—=——=—~.
DB 4 2
3Ha4YuT, HICKOMBIN yroi paBeH 30°.
Otser: 0) 30°.
Copep:xanue KpuTepust Banast
Hmeercst BepHOE NOKA3aTEIbCTBO YTBEPXKICHUS IIyHKTa a, U OOOCHO- 2
BAHHO I10JIy4€H BEPHBII OTBET B IYHKTE O
HMeetcst BepHOE [0Ka3aTEILCTBO YTBEP)KACHUS IyHKTa ¢ HIM OOOCHO- 1
BAHHO NOJIy4€H BEPHBII OTBET B IYHKTE O
Penenne He COOTBETCTBYET HU OJHOMY M3 KPHTEPHEB, NEPEUNCICHHBIX 0
BBIIIIE
Maxcumanvuvlii 6ann 2
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Maremaruka. 10 knacc. Bapuantet MAO0613 1 MAOO615 (Bocrok, mpoduibHbIil ypoBeHs) 3

Pemnte HepaBeHCTBO

4%+ 20X + 25 N 4%+ 20X + 25 < 4%°+ 20X + 25 N 4%+ 20% + 25
x+1 X+3 - X+ 2 X+4 '

Pemienne.
IIpeobpasyem ypaBHeHHE:!

(2x+5)* (2x+5)2<(2x+5)2 (2x+5)%
x+1 X+2 = x+4 x+3
(2x+5)? - ~(2x+5)*
(x+1)(x+2) " (x+4)(x+3)’

(2x+5)* ( 2x%+ 10x+14)
<0,
(x+1)(x+2)(x+3)(x+4)
OTKyZa X € (—4; - 3) ) {—2,5} u(—2; —1) .
Oteer: (—4;-3)U{-2,5}U(-2-1).
Copep:xkaHue KpUTEPHsI Banisr
OO00CHOBAaHHO IOJIY4Y€H BEPHBIN OTBET 2
OOOCHOBaHHO MOJYYEH OTBET, OTIMYAIOMIUICS OT BEPHOIO BKIIOUE- 1
HHEM/UCKIIIOYCHHEM IPAHHYHBIX TOUYCK.
Wi

Honyqu HeBepHLIfI OTBET M3-3a BBIYHCIUTEIHLHON OH.II/I6KI/I, HO IIpHU 5TOM
HUMCETCA BEpHas IMOCJICAOBATCIbHOCTL BCEX IIAroB peIICHUSA

Maremaruka. 10 knacc. Bapuantst MAOO613 1 MA00615 (Boctok, nmpoduiibHblii ypoBers) 4

Pemenne.
a) U3 paBHOOenpeHHoro TtpeyromsEmka ~BOC K
HaxoquM, uto /BOC =120°. TTosTomy

/BOC + ZBKC =120° + 60° =180°.
3nauut, touku B, K, C u O nexar Ha onHOMU
OKDPYKHOCTH. BriCaHHBIC B 9Ty OKPYXHOCTb YIVIBI g M c
BKO u CKO onmparorcsi Ha paBHBIE XOpBbI,
nmostomy /BKO = ZCKO, T0 ectb KO — Guccekt-

puca yria BKC. (6]
6) B Tpeyromsrmke BKC cropoma CK  BraBoe
Gonpuie croporbl BK, a yron wmexay ostumm A N D

cTopoHamu paBeH 60°, mostomy TpeyroabHuk BKC

HPSIMOYTOJIBHBI € HPSIMBIM yIJIOM 1Ipu Bepumue B. 3nauurt, Touka B nexwur Ha
orpeske AK.

Tak kak ZCAB=90°- ZACB=60° u LAKC =60°, tpeyronsuuk AKC paBHO-
croponHHi, a Beicota CB TpeyrompHHKa siBIsieTcs ero MexnaHoi. Touka O —
cepennna AC , 3HaunT, otpe3ok KO Taxske sIBIseTCS METHAHOM.

ITycte mpsimass KO mepecekaer croponsl BC u AD mpsmoyronsauka ABCD
B Toukax M u N coorserctBenno. ITockombky mpsmas CM  mapamienbHa
npssimoii DN, a O — cepenuna AC, O — cepenuna MN , 3Hauwr,

= = .1 = .l = .1. =
MN =2MO=2-2K0=2.3CB=2.3-3=2.

Pemenue ne COOTBETCTBYCT HU OAHOMY U3 KPHUTCPUECB, INCPCUNUCIICHHBIX 0
BBIIIC

Makcumanvuoiii 6ain 2

Juaronans AC mnpsmoyronsHuka ABCD c¢ nenrpom O o0Opasyer co cTOpoHOH
BC yron 30°. Ha cropone BC mnoctpoen tpeyroapauk BKC ¢ yrmom 60° mpu
BepunHe K Ttak, yro Touku A u K nexar rmo pasHsie cTopoHbl oT nipsimoit BC .
a) Jlokaxwure, uto KO — 6uccekrpuca yrima BKC.

6) Haiinure utnHy orpeska npsimoir KO, 3aKTF04EHHOTO BHYTPH TIPSIMOYTOJIBHUKA
ABCD, eciu uzBectHo, uto BC =3 u CK =2BK.
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OtBer: 0) 2.

Copep:kanue KpuTepust Banast
Hmeercst BepHOE NOKA3aTEIbCTBO YTBEPXKICHUS IIyHKTa a, U OOOCHO- 3
BAHHO NOJIy4€H BEPHBII OTBET B YHKTE O
OO00CHOBAHHO MOJIyYEH BEPHBIH OTBET B IyHKTE 0. 2
50)041

Vmeercs BepHOE JOKA3aTEIbCTBO YTBEPIKACHUS MYHKTa @, U IpU 000-
CHOBAaHHOM pEIICHMU IIyHKTAa 6O T[IOJy4eH HEBEpHBI OTBET H3-3a
BBIYHMCIIUTEIILHON OINOKH

Mmeetcs BepHOE 10KA3aTEIBCTBO YTBEPKACHUS ITyHKTA d. 1
nim

ITpu 060CHOBaHHOM pELIEHUH ITyHKTa O TOJIyYeH HEBEpPHBII OTBET H3-3a
BBIYMCIIUTEIILHON OLTMOKH.

NJIn

OOOCHOBAaHHO MOJIydYeH BEPHBIH OTBET B IYHKTE 6 C HCIOJIb30BAaHUEM
YTBEPKAEHUsI MyHKTA @, IPU 3TOM IIYHKT @ HE BBIIOJIHEH

Pemenne ne COOTBCTCTBYET HU OJAHOMY M3 KPUTCPHUCB, NNEPCUNCICHHBIX 0
BBIIIC

Marxcumanonvitl 6an 3
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Maremaruka. 10 kacc. Bapuantet MAO0613 1 MAOO615 (Bocrok, mpoduibHbIil ypoBeHs) 5

B wurone maHupyetcs B3SATh KpPEeAUT B OaHKe Ha cymMMy S MiH pyOnell Ha cpok
10 net. YcnoBus ero Bo3BpaTa TaKOBBI:

— Kax[Iplit stHBapb noir Bo3pactaeT Ha 20 % 1Mo CpaBHEHHIO C KOHIIOM MPEABIY-
LIEro ro/a;

— ¢ (peBpasIs 10 MIOHB KXKI0r0 roJia HEOOXO0AUMO BBIIUIATHTE YacTh JIOJITa;

— B HIOJIE Ka)XJIOTO TojJa JOJT JODKEH OBITh Ha OJHY M Ty XK€ CyMMY MEHbIIE
JI0JITa Ha UIOJIb MPEIBIIYIIETO ro/a.

Yemy OyzeT paBHa 00IIasi CyMMa BBITUIAT MOCIIE MOJHOTO MOTAIICHHS KPeInuTa?

Pemenue.
Joar mepen OankoMm (B MIH pyOiei) IO COCTOSHHIO Ha HIONb JIOJDKCH
YMEHBIIATCSA JI0 HYJISl PABHOMEPHO!
5 45; ...; 1, 055, O.
ITo ycrmoBuio KaIblii sHBaph gonr Bo3pacTaeT Ha 20 %, 3HauUMT, mMOcCIemoBa-
TEJIBHOCTB pa3MepoB jounra (B MiIH pyOuieil) B sHBape TakoBa:
6, 54, ...; 1,2; 0,6.
Crie1oBaTeNBHO, BBIILIATHI (B MIIH Py0JIeii) JOIKHBI OBITH CIICTY LM
15 14; ...; 0,7, 0,6.
3HAUUT, BCETO CIEAYeT BBILIATUTD

15+14+...+ 0,7+0,6:M2+0'6) =10,5 muH pyOneii.
OrtBer: 10,5 mutH pyOneii.
Coaep:xanue KpuTepust Banast
OO00CHOBaHHO IMOJIY4Y€H BEPHBIN OTBET 3

Bepno moctpoena MaTemarmueckas MOJENb, pEHICHHE CBEJIEHO
K UCCJIEJIOBAHUIO 3TOM MOJIENH, U MOTYUEH:

— HEBEPHBI OTBET M3-3a BHIYMCIIUTEIILHON OIUOKH;

— BEPHBII OTBET, HO PEIICHUE HEJJOCTATOYHO 00OCHOBAHO

BepHo TIOCTPOCHA MaTeMaTU4deCKass MOJC/Ib, PCIICHHUE CBEACHO
K HCCIEIOBAHUIO ATOW MOJEIH, npu STOM PEHICHUE MOXKET OBITH 1
HC 3aBCPIICHO

Pemenne He cOOTBETCTBYET HU OJHOMY W3 KPUTEPHUEB, NMEPEUUCICHHBIX
BBIILIE

Maxcumanvrolil 6an 3
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Maremarnka. 10 knacc. Bapuantet MA00613 1 MAO0615 (Boctok, mpoduiibHBIil ypoBers) 6

Haiinute Bce 3HaYeHNs IMapamMeTpa a, IpU KaxJOM U3 KOTOPLIX HEPaBEHCTBO
x-x*+2az|x-1+a’
HUMECT PCUICHUA U KaXXI0€ €ro pelcHue 60J'IBH.I€ 0,5

Pemennue.
[Tpeobpa3yem HepaBEHCTBO:
[x—1 < —x*+ x—a’+ 2a;
X*+(a-1)°<2,
X—1> x*— x+a°- 2a; (x=1*+(a-1*<1.
ToctpouM peleHust cUCTeMbI B cucteMe koopaunar XOa. PemieHusiMu iepBoro

X—1<—X*+ x—a’+ 2a,

HepaBeHCTBa ABIIOTCS BCe TOUKH KPYTa PaguycoM +/2 ¢ IleHTPOM B TOUKe (0;1),
a BTOPOro — BCE TOYKH Kpyra paguycoM 1 ¢ uentpom B touke (1;1). Iosromy
peleHns CHCTeMbl — OOIIMe TOUKH ABYX KPYTOB.

=4

r=0,5
g

/ g

0 1

<Y

Terneps BUIHO, YTO BCE YAOBIETBOpSIONIUE HepaBeHCTBY X Oosbiie 0,5 torma u

.2 .2
TOJBKO TOraa, korga 0<a<l1l-9 n?n wm 1+ Sln?n <a< 2. Orcroaa noinyyaem

NE NE

ae|01-—— |U|1+—; 2.
2 2 |
OrBer: O;l—g U 1+§;2 .
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Maremaruka. 10 knacc. Bapuantst MAOO613 1 MA00615 (Boctok, npoduiibHbIil ypoBeHs) 7

Coaep:kanue KpuTepust Banabl
OO00CHOBaHHO MOJIY4Y€H BEPHBIN OTBET 4
IMomy4eH HEBEpHBII OTBET M3-3a BEIYHUCIUTEILHON OIIMOKH, HO IPH 3TOM 3

MMECTCs BEpHast NOCJICA0BATCIBHOCTL BCEX 1IAr0OB PCIICHUSA

C moMomIbI0 BEPHOTO pacCy’KICHHUS TOTYICHBI HE BCE 3HAUCHUS A 2
3agava BEpHO CBeJeHA K MCCIIEIOBAHUIO B3aUMHOT'O PACIIOJIOKEHUS IBYX 1
KpyroB (aHaJIUTHYECKU WK IPaUUCCKH)
Pemenyie He COOTBETCTBYET HU OJHOMY U3 KPUTEPHEB, MEPEUHCICHHBIX 0
BBIIIIE

Maxkcumanvubwitl bann 4

a) [lpuBequre mpuUMep IIECTH TAKUX Pa3UYHBIX JIBY3HAUHBIX YHCEN, CPEIH
KOTOPBIX POBHO 4 SBISIOTCS JAenuTensMd yucia 264, poBHO 4 SBISIOTCS
JenuTessaMu ynciia 286 U poBHO 4 SBISOTCS JACIUTEIsIMU yrcia 312.

6) CyIIecTBYIOT JIM TaKHe IMIECTh Pa3JINYHBIX JIBY3HAUHBIX YHCEN, CPEIN KOTOPHIX
poBHO 4 sBistroTcs menuTensiMH uncia 1120, poBHO 4 SBISIOTCS ENUTENSIMH
yrcina 3168 1 poBHO 4 SBISIFOTCS JETUTENAME Yncia 57757

B) IIpo 11ecTh pa3aMvHBIX IBY3HAYHBIX YHCEN U3BECTHO, YTO HAUMEHbIIEe 00Iiee
KpaTHOE JIOOBIX JIBYX M3 HUX JCIUTCS XOTs Obl Ha oxHO U3 yucen 15, 21 wim 35.
Kakoe HamMeHbllice 3HAYECHHE MOXCET MPUHMMATh HAHOOJbBIIEEe M3 STHX IECTH
qucen?

Pemenue.

a) [Moaxoasium mpuMepoMm siBistroTest uncia 11, 12,13, 22, 24, 26.

6) Eciin cpein IMIECTH pPa3IMYHBIX JBY3HAYHBIX YHCEN POBHO 4 SBIISIOTCS
nemutensvu grcna 1120 u poBHO 4 SBISIFOTCS NENMUTEISIMU yuciia 5775, To cpenn
HUX HE MEHeE JIBYX SIBISIFOTCS Jenutensmu u uncia 1120, u yucna 5775. 3Haywr,
TaKWe JBa YHCHa SBISIOTCA JETUTEISIMH HanOOJIBIIEr0 OOIIEr0 IEIUTENS YHUCEN
1120=2°5.7 u 5775=3-57-11. DToT HanGOMBIIHII OO AETHTETD paBeH

35=5-7, u, ciaenoBaTeibHO, CYIIECTBYET BCErO OJHO JIBY3HAYHOE YUCIIO, KOTOPOE
SABJISCTCS €0 ACITIUTCIICM. HpI/IHIJ'II/I K IMMPOTUBOPEYHIO.
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Maremarnka. 10 knacc. Bapuantet MA00613 1 MAO0615 (Boctok, mpoduiibHBIi ypoBeHs) 8

B) Umeem 15=3-5, 21=3-7 u 35=5-7. Eciu cpenu miecty JaHHBIX YHCEI €CTh
TaKoe, KOTOPOE HE JICNUTCS HU Ha 3, HU Ha 5, TO KaXJI0€ U3 MATH OCTABIINXCS
YHCell JOJDKHO JIENUThCS WM Ha 3, win Ha 5. Eciu cpeam 3THX 1IecTH Yuces ecTh
Takoe, KOTOpoe He JCTUTCS HU Ha 3, HU HA /, TO KaXJO0€ M3 MSTH OCTaBIIUXCS
YKCelT JIOJDKHO JICTUThCS WM Ha 3, Wik Ha 7. HakoHel, eciay Cpejid 3THX MICCTH
YHCeN eCTh TaKoe, KOTOPOE HE JICNUTCA HU Ha 5, HM Ha 7, TO KaXI0€ W3 MSTH
OCTABIIMXCS YUCEN JIOJDKHO JICTUTHCS WK Ha 5, WM Ha 7. 3HAUUT, CPEAU ITHX
IIECTH YHCEI 10 KpaiHeil Mepe TpH YuciIa JeIsITCs XOTs OBl Ha Ba U3 4ucen 3, 5 u
7, A, 4TO TO K€ caMoe, JIEIATCs XOTs Obl Ha oxHO U3 yucen 15=3-5, 21=3-7
win 35=5-7. Tpu HaMMEHBIIUX ABY3HAYHBIX 4Mcla, aensimuxcs Ha 15, 21 wmun
35, — 910 15, 21 u 30. CienoBareibHO, HAaMOOJIbIIEE U3 IECTH JaHHBIX YHCET HE
Menbiie 30.

UYucna 10,12,14,15, 21, 30 ya0BICTBOPSIOT YCIOBHIO 33[a4d. 3HAYUT, HAUMEHbD-

IIee BO3MOXKHOE 3HAUCHHE HAUOOIIBIIEro U3 IIECTH JaHHbBIX yncel paBao 30.
Otsersl: a) Hanpumep, 11, 12,13, 22, 24, 26; 6) uer; B) 30.

Copep:kanue KpuTepust Banasl
BepHOo momyueHbl Bce mMepedHcieHHbIC (CM. kpuTepuid Ha 1 6ai) 4
pe3yIbTaThl
BepHO mosydeHsl TpH W3 MEpedMCICHHBIX (CM. KpuTepuid Ha 1 6asr) 3
pe3ynbTaTOB
BepHo mosydeHs! ABa M3 HepedUCICHHBIX (CM. KpuTepuil Ha 1 Oain) 2
pe3ynbTaTOB
BepHo momyden offH U3 CeyIoMNX Pe3ynbTaToB: 1

— IPHUMED B II. a,

— 00O0CHOBaHHOE pEIICHHUE B 11. 0,

— MCKOMas OIICHKA B 1. 6,

— TIPUMED B II. 8, 00ECIEUUBAIOIINI TOYHOCTh MPEABLIYIICH OICHKU

Pemrenne ne COOTBCTCTBYET HU OJAHOMY M3 KPUTCPHUCB, NEPCUNCICHHBIX 0
BBILIC

Maxcumanorviil 6an 4

© Cratl'pax 2015-2016 yu r




Maremaruka. 10 knacc. Bapuantst MA00614 1 MA00616 (Boctok, npoduiibHblii ypoBers) 1

Kpurepuu oneHuBaHus 3aJaHUil ¢ pa3BEPHYTHIM 0TBETOM

a) Pernre ypaBHeHne 25in(37n - X) . COS(% - X) =J2sinx.
. om.
0) Haiiiute Bce KOPHH 9TOTO YpaBHEHHUS, IPHHAIEKAIIHAE OTPE3KY S

Pemienne.
a) ITpeobpasyem ypaBHEHHE:
sinx=0,

—Zcosx-sinx=x/§sinx;
cosx:—%

oTkyaa X =nK wiu x:i%n+2nk, keZ.

6) Kopau, mnpuHagmexaime OTpe3Ky ST oTOepéM ¢  TOMOILBIO

€IMHUYHOM OKPYKHOCTH.

5
)
—21
_3n
4
51
2
5n
Ionyvaem — 2m, g
OtBer: a) 7k, iszn+2nk, keZ;6) - 2n, —%, -m.
Cojaep:xanue KpuTepust Banasbt
OO00CHOBAaHHO IOJIy4€HbI BEpHbIE OTBETHI B 000UX IIyHKTAaX 2
OO00CHOBaHHO IOJIy4€H BEPHBIH OTBET B IIyHKTE @ WU B IIyHKTE 0. 1

W

IMonyuyenbl HEBEpHbIE OTBETHI M3-3a BBIYMCIUTENILHONW OLMIMOKU, HO NPU
9TOM UMEETCs BEpPHAsl [10CIIEI0BATEIbHOCTh BCEX IAroB PEIeHUst 000uX
IIYHKTOB — IIyHKTA @ ¥ IIYHKTa 0

Pemenue ne COOTBETCTBYET HU OAHOMY U3 KPUTCPUEB, MECPCUNUCIICHHBIX 0
BBILIC

Maxcumanvroiii 6ann 2
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Maremaruka. 10 knacc. Bapuantst MAO0614 1 MA00616 (Boctok, mpoduiibHbIii ypoBeHs) 2

B ocHOBaHMM TpaBUIIBHON TpeyronbHO# mupamuasl ABCD nexuT TpeyroibHHUK

ABC, B KoTOpOM AB =33 Bokosoe pebpo AD mupamuasl paBHo 6. Uepes
Takyto Touky M pebpa AD, uro AM :MD =2:1, napamensHo npsmeiv AC u
BD mpogejicHa MI0CKOCTb.

a) JIokaxuTe, 4YTO CeYCHHE MNUPAMHUIBl YKA3aHHOH IUIOCKOCTBIO — SIBIISETCS
HPSIMOYTOJTEHHKOM.

6) Haiimure yromn Mex Iy MIOCKOCTBIO CeYeHMs U IIockocThio ABC .

Pemenue.

a) [lmockocts ceuennst mepecekaer rpanu ADC u
ABC 1o orpezkam MN u KL, mapamnensaeiv AC,
a rpanu ADB u CDB — mo orpeskam ML u NK,
napasiensasiM DB | smaunt, MNKL — mapannerno-
rpamm. ITlpsmeie AC u DB  nepnenmukynspHsi,
cienoBarenbHo, y mapamtenorpamma MNKL - yrosr
IPSIMBIE, TO €CTh OH SBISIETCS TIPSIMOYTOTBHUKOM.

6) Wckomsrit yron paser yriry OBD, rne O — nentp C
ocHoBanuss ABC, mockonbky mpsmbie OB u BD

nepreHauKysipabl npsimoit LK u npsimass BD mapasensaa mwiockoctn MNKL.
PaccmoTpum npsimoyroneHbIi TpeyronsHuk OBD :

29

B=%.2_

(@] 3% 3,
_oB_3_1

cosZ0BD = DB-6- 2"

3HAYUT, HCKOMBIii yron paBer 60°.
Otgert: 0) 60°.

Conep:kaHue KpUTEPHSsI BaJjibl

WMeeTcst BepHOE JOKA3aTeNbCTBO YTBEPIKICHUS IYHKTa d, ¥ OOOCHO- 2
BAHHO TOJYYEH BEPHBIN OTBET B MYHKTE O
HMeeTcst BEpHOE J0KA3aTENBCTBO YTBEPKIAECHHUSA MYHKTA @ WIH 0OOCHO- 1
BAHHO TOJIYYEH BEPHBIN OTBET B MYHKTE O
PeliieHre He COOTBETCTBYET HU OJHOMY W3 KPUTCPHEB, MEPECUUCICHHBIX 0
BBILLE

Maxcumanvuwiii 6ann 2
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Maremaruka. 10 knacc. Bapuantet MA00614 1 MAOO616 (Bocrok, mpoduibHbIil ypoBeHs) 3

Pemnte HepaBeHCTBO

4x°+ 28x + 49 N 4x%+ 28x + 49 < 4x°+ 28x + 49 N 4x%+ 28x + 49
X+ 2 X+4 - X+3 X+5 '

Pemenne.
IIpeobpasyem ypaBHeHHE:!
2 2
(2x+7)"  (2x+7) <
X+2 X+3 X+5 X+4
2 2
(2x+7) < —(2x+7)°
(x+2)(x+3) " (x+5)(x+4)’

(2x+ 7)2 - (2x+ 7)2 .

(2x+7)%(2x%+ 14x+ 26)
<
(x+2)(x+3)(x+4)(x+5) <0,
OTKyZa X € (—5; —4) u{—3,5} u(—3; - 2) .
Oteer: (-5 -4)U{-35}U(-3,-2).
Cojnep:xanue KpuTepus Baisl
OO00CHOBAaHHO I0JIy4€H BEPHBIH OTBET 2
OOGOCHOBAaHHO MOJIYYCH OTBET, OTIMYAIOMIMKCS OT BEPHOrO BKIIOYC- 1
HHEM/UCKJIFOYCHHEM IPAHHYHBIX TOUYCK.
nim

Honyqu HeBepHLIfI OTBET M3-3a BHIYHCIUTEIHLHON OH.II/I6KI/I, HO IIpHU 5TOM
MMECTCS BEpHAs MOCICA0BATCIBHOCTh BCEX IIAroB PECIICHUSA

Maremaruka. 10 knacc. Bapuantst MAO0614 1 MA00616 (Boctok, mpoduiibHblii ypoBers) 4

Pemenne.
a) U3 paBHOOenpeHHoro TtpeyromsEmka ~BOC K
HaxoquM, uto /BOC =120°. [Toatomy

/BOC + ZBKC =120° + 60° =180°.
3nauut, touku B, K, C u O nexar Ha onHOMU
OKDPYKHOCTH. BriCaHHBIC B 9Ty OKPYXHOCTb YIVIBI g M c
BKO u CKO onmparorcsi Ha paBHBIE XOpBbI,
nodtomy /BKO = ZCKO, 10 ectb KO — Ouccekt-

puca yria BKC. (6]
6) B Tpeyromsrmke BKC cropoma CK  BraBoe
Gonpuie croporbl BK, a yron wmexay ostumm A N D

cTopoHamu paBeH 60°, mostomy TpeyroabHuk BKC

HPSIMOYTOJIBHBI € HPSIMBIM yIJIOM 1Ipu Bepumue B. 3nauurt, Touka B nexwur Ha
orpeske AK.

Tak kak ZCAB=90°- ZACB=60° u LAKC =60°, tpeyronsuuk AKC paBHO-
croponHHi, a Beicota CB TpeyrompHHKa siBIsieTcs ero MexnaHoi. Touka O —
cepennna AC , 3HaunT, otpe3ok KO Taxske sIBIseTCS METHAHOM.

ITycte mpsimass KO mepecekaer croponsl BC u AD mpsmoyronsauka ABCD
B Toukax M u N coorserctBenno. ITockombky mpsmas CM  mapamienbHa
npssimoii DN, a O — cepenuna AC, O — cepenuna MN , 3Hauwr,

= = .1 = .1 = .1. =
MN =2MO=2-2K0=2-3CB=23-6=4.

Pemenue ne COOTBETCTBYET HU OAHOMY U3 KPUTECPUEB, INEPCUNCIICHHBIX 0
BBIIIC

Maxcumanvrwiii 6an 2

Huaronans AC mnpsimoyromsauka ABCD c nentpom O o0pasyer co CTOpOHOM
BC yrox 30°. Ha cropone BC mnocrpoen tpeyronpauk BKC ¢ yrimom 60° mpu
BepuHe K Ttak, uro Touku A u K nexart rmo pasHsie cTOpoHbI OT nipsimoit BC .
a) Jlokaxwure, uto KO — 6uccekrpuca yrima BKC.

6) Haiinure unny orpeska npsimoir KO, 3aKITF04EHHOTO BHYTPH IIPSIMOYTOJIBHUKA
ABCD, ecnu uzBectHo, uto BC =6 u CK =2BK.

© Cratl'pax 2015-2016 yu r

OtBer: 0) 4.

Copep:kanue KpuTepust Banast
Hmeercst BepHOE HOKA3aTENbCTBO YTBEPXKACHUS IMYHKTA ¢ U OOOCHO- 3
BaHHO NOJIyY€eH BEPHBII OTBET B MYHKTE O
OO00CHOBAHHO MOJIyYEH BEPHBIH OTBET B IyHKTE 0. 2
50)041

Nmeertcst BepHOE 10KA3aTENBLCTBO YTBEPIKACHHUS MyHKTA ¢ U TIPU 00OCHO-
BaHHOM PCIICHUU MYHKTA O MOJYyYeH HEBEPHBIA OTBET M3-32 BBIUMCIIH-
TEJIBHOM ONIUOKH

Mmeetcs BepHOE 10KA3aTEIBCTBO YTBEPKACHUS ITyHKTA d. 1
nim

ITpu 060CHOBaHHOM pELIEHUH ITyHKTa O TOJIyYeH HEBEpPHBII OTBET H3-3a
BBIYMCIIUTEIILHON OLTMOKH.

NJIn

OOOCHOBAaHHO MOJIydYeH BEPHBIH OTBET B IYHKTE 6 C HCIOJIb30BAaHUEM
YTBEPKAEHUsI MyHKTA @, IPU 3TOM IIYHKT @ HE BBIIOJIHEH

Pemenne ne COOTBCTCTBYET HU OJAHOMY M3 KPUTCPHUCB, NNEPCUNCICHHBIX 0
BBIIIC

Marxcumanonvitl 6an 3
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Maremaruka. 10 knacc. Bapuantet MA00614 1 MAOO616 (Bocrok, mpoduibHbIil ypoBeHs) 5

B wurosne mmaHupyercs B3sTh Kpeautr B OaHke Ha cymmy 20 mitH pyOuieit Ha cpok
20 ner. YcnoBus ero Bo3BpaTa TaKOBBI:

— KaXJbI SHBapb JOAT Bo3pacTaeT Ha 25% 1O CpaBHEHUIO C KOHLIOM
MPeIBIIYLIEro roaa;

— ¢ (heBpasIs 10 MIOHB KKIOr0 rojia HEOOXOIUMO BBIIIATHTH YacTh JIONTa;

— B HIOJIE KQKIOT0 roja JOJIT JOJDKEH OBITh Ha ONHY M Ty K€ CyMMY MEHbIIe
JI0JITA Ha UIOJIb IPEJIBIIYIIEro roja.

Uemy OyneT paBHa 00111asi cyMMa BBIIIIAT ITOCJIE MOJIHOTO TOTAIICHNs KpeanuTa?

Pemenue.
Joar mepen OankoMm (B MIH pyOiei) IO COCTOSHHIO Ha HIONb JIOJDKCH
YMEHBIIATCSA JI0 HYJISl PABHOMEPHO!
20; 19; ...; 2; 1; O.
ITo ycnmoBmio KaxIblii SHBAph JONT Bo3pacTaeT Ha 25 %, 3HAYHT, TTOCIIE0BATENb-
HOCTh pa3MepoB aoJra (B MitH py0Jieii) B ssHBape TaKoBa:
25; 23)75; ...; 2,5; 1,25.
Crie10BaTeNBHO, BBIILIATHI (B MITH Py0JIeii) JOJIKHEI OBITH CIICYFOIIUMH:
6; 5,75, ...; 15, 1,25.
3HAUUT, BCETO CIeAYeT BBILIATUTD

Maremarnka. 10 kinacc. Bapuantet MA00614 1 MAO0616 (Boctok, mpoduiibHEIil ypoBeHs) 6

Pemenue.
ITpeobpasyem HEpaBEHCTBO:
|2x— 4] < —x*+ 2x— a’+ 4a;
2

2x—4<—x+2x—a’+4a, |X+(a-2)'<§,

2x— 42> X*— 2x+ a*—4a; (x_2)2+(a_2)234,
ITocTponM pelieHnsi cUCTeMBl B cucteMe koopauHat XOa. PerreHnsiMu mepBoro
HEPaBeHCTBA SIBIIIOTCSl BCE TOYKH Kpyra paanycoMm 242 ¢ IEHTPOM B TOYKE
(O; 2) , @ BTOPOTO — BCE TOYKHU Kpyra pajnycoM 2 ¢ IICHTPOM B TOYKE (2; 2) .
[TosTOoMy pemieHnst CHCTEMBI — OOIIHE TOUKH ABYX KPYTOB.

1

xTr =
ap

o [ x

Tereps BHIHO, YTO BCE YAOBIICTBOPSIOIINE HEpaBEHCTBY X Oousbine 1 Torma u

TOJIBKO TOT/A, KOTAA O£a<2—25in2—; WU 2+2$in2—;<a§4. Orcrona
MoJTy4aem ae[O; 2—\/§)U(2+\/§; 4]
OrTBer: [0; 2—\/§)u(2+\/§; 4}.

6+5,75+...+L5+1,25:m =72,5 muH pyOiei.

OtBer: 72,5 MitH pyOneii.
Cojaep:xanue KpuTepust Bajibl
OO00CHOBAaHHO HOJIy4€H BEpHbIH OTBET 3
BepHo mocTpoeHa MaremarHueckas MOJENb, PEIICHHE CBEICHO
K MCCIICZIOBAHUIO STOH MOJICITH, U MOJTYYCH: 2
— HEBEPHBII OTBET M3-3a BHIYUCIIUTEIILHON OIINOKH;
— BEpHBIIl OTBET, HO pEIICHNE HEeI0OCTATOYHO 0O0CHOBAHO
BepHo nocrpoena MateMaTH4YecKasi MOJIEIb, PEIICHUE CBEICHO K UCCie- 1
JIOBAHMIO 3TOW MOJIEINH, IIPU STOM PELICHUE MOXKET OBbITh HE 3aBEPILICHO
PerieHre He COOTBETCTBYET HU OJHOMY W3 KPUTEPHEB, TIEPEUHCICHHBIX 0
BEIIIIC
Maxcumanvrwiil 6an 3

Haiimure Bee 3HaUCHNUS TapaMeTpa &, MPH KaXKJIOM U3 KOTOPBIX HePaBEHCTBO
2x—x*+4az=|2x -4+ a’
HMEeT PelIeHHs U KaXK10€ ero pemenue oonbure 1.

© Cratl'pax 2015-2016 yu r

Coaep:xanue KpuTepHst Basuabl

O060CHOBaHHO MOJTYYEH BEPHBIH OTBET 4
Toy4yeH HEeBEpHBIN OTBET M3-32 BEIYHCIUTEILHON OIIHOKH, HO IPH 3TOM 3
MMEETCsI BepHasi [IOCIIeIOBATEIbHOCTh BCEX IAroB PELICHHS
C moMOUIBI0 BEPHOTO PACCYXKICHHS TOJIYYSHbI He BCE 3HAUCHHUs & 2
3ajaya BEPHO CBe/IeHa K UCCIEJOBaHUIO B3aUMHOI'O PACIIOJIOKEHHUS IBYX 1
KPYroB (aHATUTHYESCKU WK rpadUuecKu)
Penienne He COOTBETCTBYET HU OJHOMY U3 KPHTEPHEB, NEPEUNUCICHHBIX 0
BBILIE

Maxcumanvuvlii 6ann 4
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Maremaruka. 10 knacc. Bapuantst MA00614 1 MA00616 (Boctok, npoduiibHbIi ypoBeHs) 7

a) [IpuBemuTe TpUMep MIECTH TAaKWX PA3IWYHBIX [BY3HAYHBIX YHCEN, CPEIH
KOTOPBIX POBHO 4 sBstoTCA gAenurensiMu uucna 429, poBHO 4 SBIAIOTCS
JenuTess MU yncia 95, 1 pOBHO 4 SBISIOTCS JAeaUTeNsIMH ynciia 585.

6) CyIIeCTBYIOT JIM TaKHe IIECTh Pa3IUYHBIX JBY3HAYHBIX YHUCEN, CPEIU KOTOPBIX
poBHO 4 sBiusrorcst genutensimu gucina 1056, poBHO 4 SBISIOTCS ACTUTEISIME
gucna 1120 u poBHO 4 siBisitoTCS ienuTessiMy unciia 11557

B) [Ipo miecTh pa3mMYHBIX ABY3HAYHBIX YHCEN M3BECTHO, YTO HAWMEHbIIEE 00IIee
KpaTHOE JIOOBIX JBYX M3 HHUX JCIHUTCS XOTS Obl Ha omgHO m3 uncen 15, 33 umm 55.
Kakoe HamMeHblllee 3HAYEHHE MOXKET MPUHUMATh HAauOOJbIIEEe W3 ATHX ILECTH
qucen?

Pemienne.

a) [Moaxomsium mpuMepom siBisirorest uncaa 11, 13,15, 33, 39, 45.

6) Ecniu cpenu 1IeCTH pa3NUYHBIX JIBY3HAYHBIX YHCEN POBHO 4 SBISIOTCS
nemutensmu yncia 1120, u posHo 4 siBisitoTes nenutensimu yncia 1155, to cpenn
HUX HE MEHee JBYX SIBISIFOTCS Jenutensmu u uncia 1120, u yucna 1155. 3Haywr,
TaKWe J(Ba YHCIA SBIISAIOTCS JCIUTEIIMU HanOOJBIIETO OOIIEro JETUTENS YHCEN
1120=2°5.7 u 1155=3.5-7-11. DroT HauGobmMil OOl ACUTEND paBeH
35=5-7, u, cienoBaTenbHO, CYIIECTBYET BCErO OHO JIBY3HAYHOE YUCIIO, KOTOPOE
SIBJISIETCS €ro JienuTesieM. [IpHIui K IpOTHBOPEYHIO.

B) Mmeem 15=3.5, 33=3-11 u 55=5-11. Ecnu cpean MIeCTH AaHHBIX YHUCEI
€CTh TaKOe, KOTOPOE HE JICTUTCS HU Ha 3, HUA Ha 5, TO KaXK/10€ U3 MATH OCTaBIIHXCSI
YHCeJT JIOJDKHO JICUThCS WK Ha 3, wiu Ha 5. Eciu cpe/in 3THX IIECTH YnCen ecTh
Takoe, KOTOpOe He JenuTcs HU Ha 3, HM Ha 11, TO KaKa0€ W3 MSTH OCTABLIMXCS
YqHCeN AODKHO JeNuThes min Ha 3, min Ha 11. HakoHern, eciu cpeu 9THX IIeCTH
YHCeN eCTh TaKoe, KOTOPOE He JeNUTCs HU Ha 5, Hu Ha 11, To Kaxkaoe u3 MSITH
OCTaBIIMXCS YHCEIl JIOJDKHO ACIUThCA Wi Ha 5, uinu Ha 11. 3Hauut, cpeau 3THX
MIECTH YUCEI 110 KpaHel Mepe TPH YKcia ACATCs XOTs Obl Ha JiBa U3 uncen 3, 5u
11, wau, 4TO TO K€ caMoe, JeJISITCA XOTs Obl Ha oaHO U3 uncen 15=3-5, 33=3-11
nin 55=5-11. Tpu HaUMEHBIIUX JIBy3HAYHBIX YHCIA, Aesstumxcs Ha 15, 33 wiun
55, — s10 15, 30 u 33. CienoBarenbHo, HAUOOJIBIIEE U3 IIECTH JAHHBIX YUCET HE
Menbe 33.

Yucna 10,11,12,15, 30, 33 ynoBIeTBOPSIIOT YCIOBHIO 3a/[aud. 3HAYUT, HAUMCHbB-

11ee BO3MOYKHOE 3HaUCHHUE HAaUOOJIBIIET0 M3 IECTH JaHHBIX YHCeN paBHO 33.
OtBersl: a) Hampuwmep, 11, 13,15, 33, 39, 45; 6) =er; B) 33.
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Maremarnka. 10 kinacc. Bapuantet MA00614 1 MAO0616 (Boctok, mpoduiibHEIi ypoBeHs) 8

Copep:kaHue KpUTepHst Banasl
BepHo monydeHbl Bce TmepeddcieHHble (cM. Kputepuit Ha 1 Gam) 4
PE3yIbTaThl
BepHO monmydeHbl TpU U3 MEpeYrCIeHHbIX (cM. Kputepuil Ha 1 Gam) 3
pE3yIbTaToB
BepHo monydeHbl 1Ba W3 MEPEYUCICHHBIX (CM. Kputepuit Ha 1 Gam) 2
PE3yIbTaToB
Bepno nomyden oauH 3 CIeAyIOMNX pe3yabTaToB! 1

— IPUMEp B II. a,

— 00OCHOBAaHHOE pELICHHUE B 1. 0,

— HMCKOMas OIEHKA B 1. 6,

— MIPUMED B I1. 8, 00ECTIEUNBAIONIMH TOYHOCTD TPEABIAYINEH OIIEHKH

Pemenue He COOTBETCTBYET HU OJHOMY U3 KPUTCPUEB, NEPECUNCIICHHBIX 0
BBIIC

Maxcumanvrviil 6an 4
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