MATEMATKHKA 9 knacc (1201 — 3/9)

Hacern 1

Hpu esinonnenuu 3a0anui I1-16 ucnonvsytime baank omeemos No 1.

JI7s KK oro BHIPAKEHHS YKOKHTE €0 3HAYCHHE.

BHIPAXKEHUE 3HAYEHUE BBIPAYKEHUS
A) 14> 5 o8

B) 1:5;— | 3) ;

B) 0,7+% 4) ;—,{-

Orser: & - 3

Ha rpaduxe u3obpaxkena 3aBHCHMOCTh aTMOCGHEPHOro JaBlieHns (B MAUTUMETPAXx
PTYTHOIO ¢Ton0a) OT BHICOTH MECTHOCTH HaJ ypoBHEM Mops (B kmmoMerpax). Ha
CKOJIbKO MHUIMMETPOB PTYTHOro croiaba armocdepHoe NarileHHE Ha BLICOTE
OBepecTa HDKE aTMOCEpHOro JaRIeHAR Ha BrICOTEe Dmbopyca?

Amoc¢epnoe JABICHUE, MM PT. CT.
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MATEMATUKA 9 knacc (1201 - 4/9)

[Inomans 3eMens KPECTBAHCKOIO XO34HCTBA, OTBEAEHHAA [OJ IOCAIKY
CEJILCKOXO3ANCTBEHHBIX KYJLTYD, COCTamiusger 24 ra H pacnpeacicHa MExay

3EPHOBBIMH H OBONIHBIMHA KyIBETYpaMd B oTHOmEHHH S5:3. CKONBKO TeKTapoB
3aHUMAIOT 3ePHOBBIE KYJILTYPHI?

Onrser:

Ha xooparnaTHON NpAMOH OTMEYEHE! Yncna a 1 b.
-—.————I—Oﬂ

a 0 b
Kakoe n13 cieayronux yncen Hanbonnmee?
1) a+b 2) —a 3) 2b 4) a-b

3HAYEHHE KAKOrO B3 BHIPAKEHUNA ABISETCA YACIOM PAIHOHAIBHBIM?

1) (.JE —3)(\/3 +3)

(V5)
Jio
3) V3.5
4 (V6-3)

2)

YenoBek, pOCT KOTOPOrO paBeH 2 M, CTOMT HA PAaCCTOAHHMH 3,5 M OT YIHIHOIO
donaps. [Ipx 3170M JUMHA TEHA YenoBeka pasHa 1 m. Omnpenennre BricoTy GOHApS

(B MeTpax).
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MATEMATUKA 9 knacc (1201 - 5/9)
HainuTe xopau ypashenns x° +7x—18=0.
Orser:
bBokoBas cropoHa TpamenqMHd paBHa 4, a OmMH W3 2

npineraonmx Kk Hel yrnos pasen 30°. Haraure mwiomans 4
TpaIEeLHH, eClIH € OCHOBAHHA PaBHbl 2 H 5. 50

Orser: ) ; >

1

2 "
YIpoOCTHTE BHIpAKEHHE (2 —c)" —c(c+4) u HailauTe ero 3HAYEHUE NPH € = s

B oTBET 3aIIHIUIKTE NOJIYYEHHOE YHCIIO.

Orser:

Ha xpyroBoi mmarpamMMme NOKa3aHO pacmpezaeneHHe (B DPOLIEHTAX) CTYAEHTOB
yHHBEpCHTETa N0 (akynsreTraM. [nsa ygactHda B TENEBHKTOPDHHE CIIyYaHHBIM

00pa3oM BHIOAPAIOT OJHOTO CTY/CHTA YHHBEPCHTETA.

B Dxoromuueckuii Gakymnrer

tHH 26%
39% - H¥
N B2 usancas:

A
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B Marematuueckuii hakynsrer

DaKyNbLTET ECTECTBEHHBIX HAYK
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] baxymsTeT COLMANLHBIX HAYK

BepoaTHOCTS XaKoro u3 ciieAyromHx coobTni Hanbomsmas?

1) Byaer BriOpaH CcTyAEHT 9KOHOMAYECKOTO hakymTeTa

2) byner BriOpan CTyAEHT MAaTEMATHYECKOrO (HaKyILTETA
3) Byner BmOpan cryaeHT daxyasTeTa €CTECTBEHHBIX HAYK
4) byner Bnibpan cTyaeHT QaKyabTeTa COUMAILHELIX HAYK

MATEMATUWKA 9 knacc

(1201 - 6/9)

11 | Bacunmit u3Mepsn B TedeHHe HEHENH BPEMS, KOTOPOE OH TPaTHI HA AOPOry A0
IKOJIbI, @ PE3YJILTATHI 3aMHACHLIBAN B TabIIHILy.

JeHs Henenn

[In

Bt

Cp| Yt | IIT

Bpems (MHH.)

19

20)

21

CGI

26 | 23 | 17

CKONIbKO MHHYT B CpeIHEM 3aHMMAET Yy Bacrims nopora 10 mIkomt?

Orser:

[ 12 I Ha pucynke n306pakén rpadux kpappaTranor Gyrxuun y = f(x).

Kakue A3 cneayonmx yIBEpAJICHAA 0 JaHHOH @y\fll(ll}{ﬂ HeBepHbl? 3aHIIHATE HX

HOMEpA.

1) ®ynxuns yGeisaer Ha npomexyTke [1; +00)
2) Hanmenwpmiee 3HaueHne GyHKIHH paBHO —4

3) f(=2)<f(3)

Otser:
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MATEMATHWKA 9 knacc (1201 - 7/9) MATEMATUKA 9 knacc (1201 — 8/9)

- IIpu evino aoanui 17—18 ucnonszyiime bnanx omeemos Ne 1,
Jana apudmernyeckas nporpeccus: —7; —3; —3; ... . Haigure cymmy nepsnix P AREHun 3 a4
[IATHIECATH €€ WIECHOB.

Orser:

I 17 | 13 popmynnr V=V, + alf BBIPA3ATE [.

Touxa O — nerTp okpyxHocTH, LACB =25 (CM. PHCYHOK).

Hainnre Bennanny yrinma AOB (B rpagycax). Orser:

Orzser:

x+y=-4,
4x-5y=-16.

l 18 | Hcnonb3ys pUCYHOK, PEIHTE CHCTEMY YPABHEHHH <

Kaxue 13 JaHHBIX YTBEPKICHHA BEpHBI? 3alIMIIUTE HX HOMEDA. Y

1) Uepe3 TOUKy, HE JIeXKaINyr Ha JAHHOH IPSMOH, MOXHO IIPOBECTH NPAMYIO,

NapajulelILHYO 9TOH IIPAMOH. 4
2) TpeyromsHHK CO cTopoHamH 1, 2, 4 cymecrsyer. 4x — 5y =16 X Ey=33
3) Ecmu B poM6e oqus u3 yrnoB paser 90°, To Tako# pomb — xBajpar.

Orser: i 1

Ha¥finure Hanbonbmee 3Ha9eHHE X , YAOBJIETBOPAIONIEE CHCTEME HEPABEHCTB
{51 +15<0,

x+521. Ir)’ 4 Sx _ 16
1 -4

Orser:

I He 3ab6yobme nepernecmu omeemst Ha 3a0anus 1-16 & bnank omeemos Ne 1.




MATEMATUKA 9 knacc (1201 - 9/9)

Yacrtb 2

nn omeemoe na 3a0anus 19-23 ucnonsazyiime onanx omeemos Ne 2. Yraxcume
CRAYAIA HOMED 3A0QHUR, G 3amMeM 3anuUuiume €20 peuierie.

0

£

6 10 10  2a+?2
YupocTHTe BHIpaOXKEHHE - : —

a-1 (aﬁl)z'azq a-1

B napamienorpamme ABCD Touka E — cepemuHa cTOpoHK AB . W3secTHOo, 4TO
EC =ED. [lokaxure, 9T0 JaHHHH NapauIeIorpaMm — IPAMOYTONbHHK.

PrIGONIOB MpOIUIBUI HA JIOAKE OT NPHCTAHH HEKOTOpOE PACCTOSHHE BBEPX IO
TEYECHHIO PEKH, 3aTeM OpOCHI AKOpb, 2 9aca JOBHI puIOy H BepHyJICa 06paTHO

gyepes 5 9acosB OT Havyaua IoyremecrBHA. Ha kakoe pacCTOSHHE OT IIPHCTAHH OH
OTIUTLLI, €CJIH CKOPOCTh TEYSHHA PEKH paBHA 2 KM/49, a COOCTBEHHad CKOPOCTH
I00KH 6 xm/49?

[locrpoiite rpaduxk ¢yskupm y=x" — 3[x| —X H ONpexenuTe, INPH KAKHX
3HAYCHHAX € NPSAMas y =C HMEET ¢ rpauKOM POBHO TPH ODIIME TOYKH.

Croporm AC, AB, BC Tpeyronsuaka ABC paBHBI 203, 7 wu 1
cCOOTBETCTBEHHO. Touka K pacnonoxeHa BHe Tpeyrosmbuka ABC, mpHYEM
orpe3ok KC nepecexkaer cTropoHy AB B Touke, ominuHoH or B. M3Bectno, 4TO

TPEYTOJLHHK ¢ BepnmHaMA K, A 1 C noxoben ncxomuomy. Hanmnre xocnHyc
yrina AKC , ecin LKAC >90°. "
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- S MATEMATUKA 9 knacc (1202 - 3/9) MATEMATUKA 9 knacc (1202 - 4/9)

Yacte 1
| Ipu evinonnenuu 3a0anui 1-16 ucnonviyume baauk omesemog No |,

| 3 I [Inomane  3eMens  KpecTbAHCKOrO XO034/CTBA, OTBEAEHHAA MO  TOCANKY
CEJIbCKOXO3AHCTBEHHBIX KyNLTYyp, COCTaBIsieT 30 ra W pacnpejeneHa Mexay
3EPHOBBIMH H OBOIUHBIMH KyiabTypamd B OTHOmEHMH 2:7. CKONBKO rEKTapos

L 1 ‘ Jinst KaXxaoro BHIPAKEHHA YKAKHTE €ro 3Ha4YCHHE. 3AHHMAIOT OBOILHBIE KYJILTYPhI?
BbIPAJKEHHE 3HAYEHHUE BBIPAXEHHS Orser:

5 1) 1,5

2) L1 % 7
) : 4 ] Ha x0opIHHATHOH MPAMOH OTMEYEHBI YHCIIA X H ).

B) l:— 3) 1= S S
5 . X y 0
Kakoe 13 cnenyromux 4ynces HauMeHbIee?

1) x+y 2) 2x 3) —y ' 4) xy

0,9+ | 4) s
i 6

Oreer: _ |

| S | 3Ha4YeHHEe KaKOIr0 H3 BHIPAXKEHHH ABIAECTCH YHCIOM PAHOHATBLHBIM?

2
2 | Ha rpaduxe uzobpaxena 3aBHCHMOCTh aTMOChepHOro aasinenns (B MALIHMETPAX 1) (ﬁ = 1)
pPTYTHOrO cToba) OT BHICOTH MECTHOCTH HAJ YPOBHEM MOpA (B xuioMerpax). Ha $5 J3
CKOJIbKO MWUIMMETPOB PTYTHOrO CTojba arMoc(epHOE HABIEHHE HA BHICOTE 2) N5-v12

JBepecTa Hke aTMOCEpHOro JaBleHHA Ha BhicoTe bemyxn? J2
) 350

4) 50++2

At™ocdepHOe aBNeHHe, MM PT. CT.
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MATEMATUKA 9 knacc (1202 — 5/9) MATEMATUKA 9 knacc (1202 - 6/9)

L * 1 Haﬁume KOPHH ypaBHEHHUSA x2 b2y —15 = 0. [ 11 ] BaCHﬂm‘j{ H3Mep5m B TEYEHHE HCACIIN BPCMH, KOTOPOE OH TpaTH. H4 A0paory no
LIKOJIbI, & PE3YJILTATHI 3AMHCHIBAN B TAbIHLY.

Orper: : Ners nenenn | Ha| Br| Cp| Yr| IIr| C6 |
Bpems (mun.) | 44 | 36 | 25 [ 40| 34 | 25 |

' 8 | B pasrobenpenHoM Tpanenyu OCHOBAHMSA PaBHBI 2 H 2 Ckonbko MHHYT B cpe/ineM 3aHuMaeT y Bacumis nopora 1o mxomsi?
8, 4 OIMH H3 YI7OB MeXIay OOKOBOH CTOPOHOH M
OCHOBaHMeM paBeH 45°. Hakaure miaomanb
TPANEHH.

Orser:

Orser: - : 8

@ Ha prcynke n3obpaxén rpadux kBaipaTHIHOH QYHKIHH Y = f (x)
y

I 9 I Vopocture seipaxenne (x+5) —x(x—10) u Haiaure ero 3uauenue mpm

]
X = 28’ B orBer 3anumATe NOIyYEHHOE YHUCIIO.

Orser:.

‘ 10 \ Ha xpyroBoH pHarpaMMe NOKa3aHO pacrnpefencHHe (B NPONEHTAX) CTYINEHTOB
yHHBEpCHTeTa no (axymsreraM. J[Ia ydacTHs B TEIEBHKTOPHHE cnyqammu
0obpa3zoMm BOHpaloT OJHOIO CTy/ICHTA YHHBEPCHTETA.

6% H Dxonomuueckuii haxynsTer

+ 39%

: .*:g:'éf'{iﬁf'}:-. Do .
H  14% . DaKynLTET ECTECTBEHHBIX HAYK

B Marematnaeckuit Gakynsrer Kakne 13 cnegyiommx yTBEpXJIeHAHR 0 ,uanﬂon byHxA HeBepHbl? 3anHmmMTe HX
HOMeEpA.

B hm e e

21% N O daxynsTer COMATBHBIX HAYK ) f(-1)=£(3)
| 2) Haumbomsmee 3nagenne G yHKIHHA paBHO 3

3) f(x)>0 mpu —-1<x<3

BepoATHOCTH KAKOr0 M3 CAEAYIOMHX COOBITHH HAHMEHBIIANA? Or
BET:

1) Byner BriOpaH CTyAEHT 3KOHOMHYECKOTr0 HaKyIbTETA

2) byner BriOpaH CTyZeHT MareMaTHueckoro GaxKyisTera
3) byaer BoiOpaH cTyAeHT (GaKyIbTETA €CTECTBEHHBIX HAYK
4) DBbynert BbiOpan cTyaeHT QaKyIbTETA COUMANBHBIX HAYK
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MATEMATWKA 9 xnacc (1202 - 7/9)

E—‘ Jlana apudmernyeckas mporpeccus: 1; 3; 5; ... . Halmure cymmy nepsbix

IIECTHIAECATH €€ WIEHOB.

OrBeT:

Touxa O — nesTp oxpyxkuocTH, ZAOB =110° (cM. pPHCYHOK).
Hahanre Benmnunny yrina ACB (B rpagycax).

Orger:

Kakune 13 JaHHBIX YTBEDXK/ISHHA BepHBI? JAMHIIATE HX HOMEpa.

1) IIporns 6ombmei cTOPOHBI TPEYTOILHUKA JEKHT OOMBIIHI YTOL.
2) JlxoboH DpAMOYTONBHHK MOXXHO BIIHCATh B OKPYXKHOCTB.
3) IDromaas TpeyrolbHUKA MEHbIE MPOA3BEACHHA ABYX €r0 CTOPOH.

Orser:

Hannnte HanMeHsOiee 3Ha4eHNe X , YAOBIETBOPAIONIEE CHCTEME HEPAaBEHCTB
{4x +2020,

x+5<1.

Orxser:

He 3abyosme nepenecmu omegemst ha 3adanua 1-16 6 bnanx omeemosg Ne 1.

MATEMATUKA 9 wnacc

(1202 - 8/9)

¥

Ilpu evinonnenuu 3adanuii 17-18 ucnonsiyiime 6nank omeemos Ne 1.

17 I M3 GopMynsl s = 5, + vt BhIpasure !.

18 |

Orser;

Mcroms3ys puCyHOK, peNHTe CHCTEMY YPaBHEHHH {

Orser;

x+y=i‘
Sx—4y=16.




I | YIPOCTHTE BHIpAOXKEHHE

MATEMATMKA 9 knace (1202 — 9/9)

YacTh 2

Hns omeemos na 3adarnun 19-23 ucnonssyiume 6nauk omeemos Ne 2. Yrkaxcume
CHAYANA HOMEP 3A0AHUR, G 3AMEM 3ANUUIUME €20 Peulenue.

3c c , ¢  4c+b6
c+2 (C+2)2'c2-—4 c+2

l 20 J B mapayenorpamme KLMN Touxka E — cepeguna croponnl LA . U3secTHo, uTo

22

i ey ST

EK = EN . JloxaxuTe, 9TO JaHHBIH apajuieIorpaMM — IPAMOYTOJBHHK.

TypHcTsl mpoIUmsImM HA JIOAKE OT Jiarepsd HEKOTOPOE DACCTOAHHME BBEPX 110
TEYEHHIO PEKH, 3aTEM NPHYAMUIH K Oepery u, norynsB 3 yaca, BEpHYJIHCh 00paTHO
yepes 5 YacoB OT Havgana IyremecTBHs. Ha xakoe pacCTOSHHE OT jareps OHH

OTIUIBIIH, €CIIH CKOPOCTh TEYEHHS PEKH paBHA 2 xM/4, a cOOCTBEHHAs CKOPOCTD
noaxu 8 km/a?

Ilocrpoiire rpaduk ¢ynxumm y=2x+6|x—x’ ® onpenexnte, mpm Kakux
3HAYCHAAX C OPAMAsA Y =C MMEET C rpadmKoM POBHO TPH 0OIIHE TOYKH.

Croposm AC, AB, BC 1peyromsanka ABC paBHH 242 ;A5 m 1
COOTBETCTBEHHO. Touka K pacnosoxeHa BHe TpeyromsHuka ABC, npuuém
orpe3ok KC mnepecekaer CTOpOHY AB B Touke, ormH4HOH oT B. M3BecrHO, 4TO

TpeyroikHuK ¢ BepumHaMud K, 4 n1 C noxoben ncxomnomy. Halpure Kocrmyc
yrina AKC, ecrm LKAC >90°. |

© 2012 me,uepanbnaﬂ cnyxba no Haqaopy B cq:repe obpasopanna n Haykn PO

' =y g i ‘ . A i “-.:1 J':li.;:-‘;’; . -
L - Y . ‘.:' : ._-_ ; .‘ja i ' ] I ‘....- '
by 13 ‘_; =ty L 't_-;é#'\; 5.’*" Pl e ! &' jfﬁ.

X s oy xr . pad | i i
f;...] R 3 L-r“t-t.'-._" . _.’ L% il = g
W ] it - o 3
o L= . "y - - ‘.,':,‘:- W
Fra i o A 2yES Ty T
- t Il Ry (ol
‘]" nal A B = : (1, 'i-l
e T '} | " i - L 1 rd'.
- . = -~

J'

i il ‘r'ﬂr 3
Ben Al .‘?’;; e ' @g ;ggﬁ

| .’15
e T S B .um..- é‘”ﬁm‘

-ﬂ-ﬁv.hn'- P-"h



5 L]
MATEMATUKA 9 knace (1203 - 3/9, MATEMATIRA, Q@ Kndee HEERS =43
Yacrn | % 3
- L ATA _ SR 3 [lmomans  3eMeIb  Kpecthanckol o XO3MHCTBA,  OTBEIEUHA 101 [OCAAKY

_Hpu BLINOANCHIU saoanun [-16 UCHOALIY I orank omeemaog No |. CEIILCKOXO3HHCTBEHIULIX  KyALTyp. cocrapisier 30 ra u pacupejleiiena  Mexiy

— = o=

3EPHOBLIMH H OBOIIHBIMM KyiabrTypami B orHowenHn Z2:7. CKOABKO rextapos

o 3AHKHMAIOT 3EPHOBLIE KV.ILTYhi”
JLnst Kak101°0 BhIpAKeiHs YKaKUTE 10 3HaUeHUE. b

BBIPAXEHHE 3HAYEHHWE BBIPASKEI S OrseT:
3 l 115
R ”; 0.9
I ! Ha xoOopAHHATHOH OpsAMOM OTMEUeHbl YUCTAa d H X .
) 9 10 P ' ® > o
) l:i— 3) — .
10) . 9 a 0 ¥
B) 1.9 2 4) L7 . Kakoe u3 cneiyonmx ducen nando:siee?
J 1) a+x 2) ax 3) —a © 4y a-x
Orper: . I R E
| | S | 3HayeHHE KaKOr0 M3 BbIpaKEeHHH HBIALTCH YHCIOM PAllHOHAIbHBIM
V10
Ha rpayuke m300paxeHa 3aBUCHMOCTbL arMOCPEPHOro JaBjienus (B MH.LIHMETpax 1) NG
PTYTHOIO CT0iDA) OT BBLICOTBI MECTHOCTH Ha/l YPOBHEM MOp# (B KHiaomerpax). Ha -
CKOILKO MH/IMMETPOB PTYTHOrO CTO10a arMOC(HEpHOE [AaBIEHHE Ha BLICOTE 2) (2,/10)

JBepecTa HWXKe arMochepHoro aanineHus Ha Beicote JleHexkuHoro Kamvus?

3) (ﬁﬂ-ﬁ)z

A ATMmochepHOE JaBNEHHE, MM PT. CT.

4 V3(V3-2) -
300 1 _ -
700 FoN -

i PN 6 | YenoBex, poct KOTOpOro pasen 1,8 M, CTOHT Ha pacCTOAHHM 4 M OT YIHYHOIO
600 ok donap4. [Ipu 3T0M AUMHA TeHH yestoBeka pasHa | M. OnpeaeinTe BbICOTY (oHaps
. (B MeTpax).

500 = P
asfeeied £ %
400 :: )
300 :: 1N
200 :: _ %
100 1 T e e I éI 1.8 M
61 /i i b s f _ . o v oy e A
0 . T JRECIN I S B S A T A 0 | 4M 1M
| 2 3 4 5 6 7 8 9 10 11 12 Boicora. kM
Orper: -
Orger; - E

© 2012 ®egepanchan cnyxba no nau3opy B cpepe 08pa3osanna v Haykn PO © 2012 @epepanscHas chyxba no nagzopy B cepe 6bpazcsanns u Hayxm PP
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MATEMATWKA 9 &ria (1203 - 7/9)

Jlana apudmernueckas nporpeccus: 1 35 3.
CeMMleCHTH € YieHoB.

Haiie cymmy nepppix

Orser:

Touka O - neurp oxkpywuoctd, LAOB =70° (CM. PHCYHOK).
Halaure se:tunny yriia ACB (B rpaycax). C

Orper:

Kakne W3 JIanHbIX VIBESPAGICHHHA BEpHDLIT 3anuUIMTe HX HOMEPA.

) JlBe OKpYARHOCTH NEPECEeKalOTCH, €CIHM PaAJAHYC OJIHOH OKPYRHOCTH OOIbLIIE
DaMyca APYroH OKPYKHOCTH. |

2) Ecim npu nepecedyeHuH JIBYX NPAMBIX TPETHEH NPAMOH BHVTPEHHHE HAKPECT
JIeAAIHE Vbl PaBHLI, TO ITH HPAMBIE MMaAPaALIEIbHBIL.

3) Y panodepeHHOro rpeyroiibHHKa eCTb UEHTP CHMMETPHI.

Orser:

Hafnnre nanbombiiee 3Ha4eHHe X, YAOBJIETBOPSIOIIEE CHCTEME HEPABSHCTR
6x+18<0,

X+8>2.

OrBeT:

He 3abyvosme nepenecmu omeemeot va zadanun 1-16 ¢ 6.aanx omeemos Ne [,

e e

'}

MATEMATWUKA 9 «narc

— el i gyt

17 | H3 gopyyian v =y, + ar Bripa3ure o

Orser:

18 | Icnoabs3ys pHCYHOK, pellIMTe CHCTEMY ypaBHeHni <

1.-1‘
| _%JHJ ‘ L
| |
.. Lo a2 i L
| o \ |
dy=Sy==16 T T X ty=3;
| [
_Ti_. 48 _| l ,__.L_.____.:_— Pl
-4 i () | | ‘1 X
™ 7 B
| AR
x+y=-4 Sx—4 =16
.- | ‘ |
OrgerT:

Hpu evinoanenuu sadannin 17-18 ucnoiassyiime oaanuk omsemos Ne |

L1200

P




MATEMA TUKA 9 wpiac (1203 9/9;

Hacrs 2

Hoas omeemos na sadanus 19-23 ucnozapsyime o:aaux omeenios Xe 2. Vaycunte

cnavasia Hoxepn 'ia()(IHHH, A 3AMEM JANUIKIINE €20 PCUICH U,

19

2()

21

22

23

9 3x 3x 2x -3
Y1pOCTHTE BhIpAKEHHUE — —— _
> >
(=3 (x-3) x" =9 x-3
B napamrenorpamme ABCD touxa £ cepeivna cropoust CD. Hipecrno, uro

FA = EB. JIokamuTe, 4TO JaHHBIH [ApaL1eIorpaMM - NPAMOYIOIbITHK.

Ppi0010B 1IPOILILLT HA JI0JKE QT IPUCTAHH HEKOTOPOE PACCTOAHHE BBEPX I10
TEYEHHIO PEKH, 3aTeM OpocH. AKOpb, 2 4aca JIOBHJA PbIOY M BepHYICH 00paTHO
qepes 6 yacoB Or Hayaia nyremecTtBud. Ha xakoe paccrosiHie OT npHcTaHd OH
OTILILUL, €CJIM CKOPOCTL TeYEHMA PeKM pasHa | KM/4, a codCTBEHHAs CKOPOCTDH
JTOKH S Kwm/y?

= o b,
llocTpolTe rpa@uk @QyHKUHHM v =2x+ 4lx|—x‘ M OlPEAEINTEe, IIPH KaKHX

3JHAYEHUSAX € NpsMas y =¢ HUMeeT ¢ rpaduKOM POBHO TPH OOLIHE TOUYKH.

Croponsl AC., AB, BC peyroabHuka ABC  paBHbI Z\E, \/g o |
COOTBETCTBEHHO. Touka K paclio;lokeHa BHE Tpeyroibuuka ABC, npuyém
orpe3ok KC rnepecekaeT CTOPOHY AB B TOYKe, OTAHYHOH OT B. Fl3BecTHO, 4TO

1PeYroabHuK ¢ sepumuamMy K, 4 #1 C nozoden ucxoanomy. Hamaure Kocunyc
yrna AKC,ecan £ZKAC >90°.

© 2012 Tepepalnuraa cny»0a NO Ha43opy 8 cepe obpazosarna v ndykn PO
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\ MATEMATUKA 9 kriace (1204 - 3/9)

Hacre |

L IHpu sptnoztnenuu saoanuis 1-16 ucnoavsyione oank omeemos Ve |,

I | Jlius Ka#1010 BhIpaKEHHS YKOKHTE ero 3HAUCHHE,
BbHIPASKEHUE SHAYEHHWE BbIPAXKEIM S
) 9
A) —-1.8 1} —
) 9 ) 4
)

)
)

O
b

|2
0,4

S
e L2

3
L8 —~—
B) L3 :

3
9

Onrper:

2 Ha rpaduke H300paxena 3aBHCHMOCTb aTMOCQEPHOro JaBACHHA (B MH LIHMETpaAX
PTYTHOIO CTO.102) OT BhICOThI MECTHOCTH HAJl ypOBHEM MOpd (B kHi1oMmerpax). Ha
CKOJIbKO MHLTUMETPOB PTYTHOrO c¢r1oada arMocdepHoe japielHHe Ha BBICOTE
JBepecTta Hyke armocdepsoro japienus Ha Boicote Knioyesckon Conku?

A ATMochepHOE IaRNeHHE, MM PT. CT.
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MATEMATUKA G knacc (1204  a/4)

[omaas  semeln KPECTHANCKOIO  XO3AHCTBA, OTBEAEHHAS 1O/ HOCAJLKY
CEILCKOXOIHNC TR HIILIX  KYJILTYP, cocrapisger 24 1a v pacupejeileia Memi Ly
3EPHOBLIMM M OBOUUIBLIMH KYJIbTYPaMH B orHOleHun 5:3. CKONLKO TeKrapos
3AHHMAIOT OBOIUHLIE KYJILTYPhI?

OrgerT:

Ha xoopiaunaTHoil upsMoi OTMEYEHLI YuCiaa b H C.

- —
b ¢ 0

Kakoe 13 ciejylomux 4Hcen Haumenbiiee?

1} 6+c 2}y 2¢ 3) b 4) be

3Ha4YeHHE KAKOI'0 H3 BbIPAKEHHUH ABIAETCH YHCIOM pallHOHAIbHBIM?

1) /27 =43
J24
J8

3) (J§~J5,)Z
4) J3.412

2)

Ha kakoMm paccroanuu (B Merpax) or GoHaps CTOWT 4e10BEK poctoMm [,8 M, ecin

[UTHHA ero TeHHu pasHa 9 M, BbicoTa doHaps 4 M?
£~ @ -

—
P
-

4 M T

OrBer:

© 2012 Qepepans=as cnyxba no nanopy B Spepe 0dpazoaannsa v Hayku PO



MATEMATUKA 9 xknacc (1204 - 5/9) MATEMATKA 9 knacc (1204 - 6/9)
7 J Ham're KOPHH ypaBHEHHA xz +3x—-18=0. 11 Bacmnui H3MEPAL B TCUYCHHE HENCIIN BPCMA, KOTOPOC OH TPATHAN Ha J0POry Oo
[IIKOJIbI, & pe3yJILTATEI 3arIUCHIBA B Ta0IMLYy.
Orser: ; | Nens mepenn | Mu| Br| Cp| Yr | It | C6 |
Bpems (M) | 35 |43 | 31 [34 ]| 31| 24 |

5, a OMAH M3 YrIOB MexQy OOKOBOM CTOPOHOH H

o - 0 s P 45° Orser:
OocHOBaHMEM pased  45°. Hawgure momans :
TpaIenHn. ) 5
s 12 | Ha pucynke nso6paxén rpadux xsanparnasoit Gpyuxuna y = f(x).

: 2 -
| 9 | Yopocture soipaxenne (x-5) —x(10+x) u Haiiamre ero 3mauemue npu

1
X = e B orBer 3anumuTe NOMYYEHHOE YHCIIO.
Orser: :

—
X
I 10 ] Ha xpyroBoH mmarpamMme NOKa3aHO pacupeneleHHe (B OPOLIEHTAX) CTYACHTOB
- yauBepcHTeTa no ¢axkynsteraMm. Jmd ywacTHsa B TENCBHKTOPHHE CIy4YaiHBLIM ,
obpa3oM BEIOMPAIOT OAHOTO CTY/IEHTa YHHBEPCHTETA.
H 50z ) H Dxomomudecknii GaxynsTer
309/, 2 ( | Kakne B3 cireqyronx yIBEpKIACHAN O )IaHHOPI ¢yHauy HeBepHbI? 3anummTe HX
' i B Marematnueckuii GpakynsTer HOMEpA. y
N !
.. DN DaKyNbLTET ECTCCTBEHHBIX HAYK 1) f(x)<0 mpr x<1
LG _
21% :_ U @axynsrer conmpamsHBIX HayK 2) Haubonsmee 3Hayenne GyHKONH PaBHO 3
e 3) £(0)>£(4)
s Orser: )

BeposTHOCTh K2KOr0 U3 CIEAYIONHX COOBITHI HauMEHbIIANA? ' =
1) byaer BpiOpan CTYAEHT 3KOHOMHYECKOTrO (PaKyIbTETA "

2) byner BoiOpan CTyACHT MAaTEMATHYECKOTO (PaKyIbTETA
3) byner BriOpan cryaeHT PaKkyIsTeTa ECTECTBEHHBIX HAYK
4) byner BriOpaH cryneHT GaKyIbTeTa COUMAILHBIX HAYK

@2012 (Dﬂnepanbuaﬂcnyxﬁamua,qaopyacqmpe oﬁpaweanuﬂn Haym P¢ : e S o B o 0 @2012 %mpanbuaacnymﬁa muamnpyacfpepe aépamauuﬂﬁuaw Ptb R T T
LS : : s f" Eg%ﬂhﬁfﬁ? i
s =l Tk m -




[ 13 ]

14

[ 15 |

MATEMATUKA 9 xnacc (1204 — 7/9)

Hana apudmernueckas mporpeccus: 6; 8; 10; ... . Hawmare cymmy nepsmix
INECTH/IECATH €€ YJIeHOB.

Oreer:

Touxa O — ueHrp okpyxHoctH, LACB =65° (CM. PHCYHOK). C
Hangnre Bennunny yrna AOB (B rpagycax).
L
B
1) Boxpyr 1:060ro TpeyroiabHHKa MOXKHO OIHCATh OKPYXKHOCTD.
2) Ecim B mapamnenorpamMMeé QHArOHANM PaBHW H IEPHEHANKYJIPHBEI, TO 3TOT
[apamienorpaMMm — KBaJIpar.

3) IInomans TpaneuwH paBHA NPOHU3BEACHHIO CPEAHEH TUHUHU HA BHICOTY.

Orser:

Orser:

KakHe U3 JaHHBIX YTBEPXKAEHHH BEpHBI? 3aIMIIKHTE HX HOMEpA.

HaiijguTe HauMeHbImEe 3Ha9CHNE X, YAOBJIETBOPAIOMICE CHCTEME HEPABEHCTB
{Bx +1220,

x+3<]1.

Orer:

%

He 3abyosme nepernecmu omsempt na 3aoanus I-16 ¢ braux. omeemos Ne 1.

MATEMATUKA 9 rknacc (1204 - 8/9)

IIpu estnonnenuu zadanuti 17-18 ucnonwsyiime onanx omesemos Ne 1.

I 17 ‘ 13 QopMmynst s = 54 + vt BHIpa3uIe V.

Orger:
[x+y=-4,
18 ] Hcnoms3ys puCyHOK, PEIMTE CHCTEMY YPABHEHHH |
Sx—4y=16.
4
4 =
4x—5y=-16 x+y=5;
1
L - Jol 1 4 [N x
xt+ty=-4 Sx—-4y =16
-4
Oreer: N




MATEMATWKA 9 knacc (1204 - 9/9)

Yacth 2

Hns omeemos na 3adanus 19-23 ucnonvzyiime 6nank omeemos Ne 2, Yrkancume
CHAYANA HOMED 3A0QGHUR, @ 3ameM 3anUUiume €20 peuietue,

] 3b 3b  2b+1
YIpoCTHTE BHPAKEHHNE +

b+1 (b+l)2 :bz_l_ b+1

B napanmnenorpamme KLMN touyka E — cepenuna cropous KN . M3secrtHo, yro
EL = EM . JlokaxuTe, YTO JAHHLIA NApa/UTIEIOrPaMM — IPAMOYIOJILHHK.

TypucTsl IPOILTBUIM Ha JIOAKE OT Jlareps HEKOTOPOE pPAacCTOAHHE BBEPX II0
TEYEHHIO PEKH, 32TEM NPHYATHIN K 6epery o, IOryisB 2 yaca, BEpHYJIHCh 06paTHO
gyeped 6 yacoB or Hawana myremecTBHA. Ha kxakoe paccTogHHE OT nareps OHH
OTIUTLUIH, €CJIH CKOPOCTh TEYEHHA PEKH paBHa 3 xM/4, a cOOCTBEHHasA CKOPOCTH
noaxH 6 xm/q?

[Moctpoiite rpaduk GyHKIMA y=x" — Slxl —X H OnpeaemmMre, INpPH KakKux
3HAYEHHAX ¢ MPAMAass y =C HMEET C rpapHKOM POBHO TPH 0OImHMe TOYKH.

Croporm AC, AB, BC Ttpeyromnamka ABC paBHH Z«E, JI3 n 1
COOTBETCTBEHHO. Togxa K pacnojoxkesna BHE TpeyroibHHKa ABC, npuuém
orpe3ok KC mnepecekaer CTOpOHY AB B Touke, oTaH4IHOH oT B. M3BecTHO, UTO

TPEYTroJbHAK ¢ BepmmHaMH K, A 1 C nogoben ncxomuomy. Haiaare KOCHHYC
yrna AKC,ecm LKAC >90°.
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N1a=-9 MATEMATWKA (1209 = 1/8)

["'ocypaperBendasi (mrorosas) arrecrauus no MATEMATHKE
Bapuant Ne 1209

HHCTpYKIHA 110 BRINOAHEHH IO PADOTHI

Pabora cocrour w3 2 vacrteid. Yacre 1 coaepxur 18 3ananuid, vacte 2 —
5 sajanuii. Ha seinontenue seeil pabotel oTeoauTes 4 vaca (240 MunyT).

Bece HeoOXoaWMbIe BRIMHCIEHHS, npeolpazoBaHus W T.1. BBINOJHANTE
B HCPHOBHKE. Dﬁpﬂlllﬂﬂl’ﬂ Baie suumanude sa TO, HTO 3ANHCH B YEPHOBHKC HC
OVAVT YUHTBIBATLCH NPH OLEHHBAHHK padoTLI,

Ecnu  3ajanMe  COJEpHHT PHCYHOK, TO Ha HEM  MOKHO BBIUIOJHATE
HeoDxoauMEIe BaM nocTtpocHua.

Yacte | skmovaer B ceba 14 3amaHuil ¢ KPATKHM OTBETOM, 3 3aaHHA ¢
BLIDOPOM OJIHOIO BEPHOIO OTRETA M3 METRIPEX NPEOXKEHHRIX (3ananua 4, 5, 10) u
| sajianue Ha cooTHeceHHe (3ajanne 1).

[Ipu BemoaneHuyn 3aadmit 1-10 OTBETH CHAYaANa YKaMHTE HA JHCTax C
3a/1AHHAMH IK3AMEHALHOHHOR paBoTel, a 3atem nepenecuTe B Onank Ne 1.

Jlia 3a1anui © BLIGOPOM OTBETA B Gnanke oTBeTOB Ne | MOCTABLTE 3HAK €*»
B KJIETOUKY, H{‘.I.".-'[t,lp }{L'JTt,}pl]li:[ Ct,‘]-t.}TRﬂT{.,“I'H}"{.’,T HOMCPY thﬁp:—]!l]—lﬂl'{l Bamu oTeera.

Ecau  papHanThl OTBETA K 3a0aHHI0 HE NPHBOIATCH, TO NONYHEHHBI
PE3VALTAT CHa4vdJld BIHIIHTE B TCECT paﬁn‘rhr, d 3ATEM [ICPCHCCHTC B Gnank
OTBETOB Ne | cnpaea oT HOMEpa COOTBETCTBYIOLIErD 3ajlaHHid, HAUMHHAA C NepBoi
knerourn. Kasxavio m{d!p}f MHILKHTE B OTASNBHOH KNETOYKE B COOTBETCTBHH C©
npuBe/EHHBIMY B Di1aHke oOpasuamMi. EAHHHLE! H3MEPEHHA YKa3BIBATE HE HYXKHO,

B sazanum 1 TpedyeTes COOTHECTH BhIpaxeHHa, obosnavyennbie OykBaMu A,
b, B, # 3HavcHus Bhipaxenuit, obosnavennsie undpamu 1, 2, 3, 4. Bnuwure B
NPHBEAEHHYIO B OTBCTE TA0JHUY 1071 Ka# 10l OVKBOH COOTBETCTBYIOILYIO LHGPY,
d 3aTEM NEPEHECHTE NOAYYHBIIVIOCA NocHe0BaTensHocTh LHGP (6e3 npobenos u
HCNONB30BAHUA JIPYTHX CHMBONOB), nanpumep, 123, B Gnank otsetos Ne |,

OTBeTOM K 3ajaduio 7 ABIfSeTCH ABA yuchna. 3anuuiuTe ux B odoM nopsike
B Orank oTeeTOR No |, pazjenus Toukoil ¢ 3anatoi, nanpumep: 3; =10.

OteeToM K 3aJaHuaM 12 w15 ABASETCA NOCHEAOBATEALHOCTE UMb,
anucaiibix B moboM nopaake 0e3 npodenoB M HCMOABIOBAHMA  JIPYTHX
CHMBOJIOB, HanpuMep: 123,

Orrgerst K saanuasm 17 w18 sanmuuTe Ha Onanke oreetos Ne 2,

PelieHna K 3alandam 4acTH 2 H OTBETBI K HHM 3andIIMTE Ha OnaHke
orseros Ne 2. Teker 3ailaHus MOXHO HE TCPENHCHLIBATB, HEOOXOAMMO AHUIL
YKa3aTh €ro HoMep.,

CoseryeMm BBITOMHATE 3Q/IAHHA B TOM NOPAJIKE, B KOTOPOM OHW JaHkl, Jlns
IKOHOMHH BPCMEHH NPONYCcKaiTe 3a1anue, KOTOpOoe He YAaETCA BLITIONHHTEL Cpasy,
H nepexojuTe K cneayiomemy. Ecnw vy Bac ocrasercs spems, Bwml cmoxkere
BCPHYTHCH K NPONYIHIEHHBIM 32 TaHHAM.

bamisl, nosyueHtsie BaMu 3a BRINOJIHEHHBIE 32/1aHHA, CYMMHPVIOTCA,

Aenaenm yenexa!

B 2012 depepansHan cnywba no wagaopy B chape obpalopaHun W Hayku PD

VicnoneayeTcA ¢ DnaKkaMn OTRETOB

Yacrs |

———a—ma

Ilpu ewinonrenuu saoanun I-16 ucnoassyivme onank omeemos Ne [,

JLns Kaxioro BRIPaKEHHA YKAKHTE €ro 3HaueHHe,

BBIPAYKEHHE 3HAYEHHE BLIPAXKEHMS
3 "
A) 516 1) -‘21
7 2F 1.2
B) i3 3: 0.7
B) 1,2-—%' 4) 'f:
OTreet: i il L B

Ha rpadmke niobpamxena 3aBHCHMOCTE aTMOC(EPHOID JABNCHHS (B MMILIHMETPAX
PTYTHOrO CTON0A) OT BLICOTHI MECTHOCTH HAJL YPOBHEM MOps (B kuaomerpax). Ha
CKONILKO MHIUIHMETPOR PTYTHOrO cronda aTtMmocepHoe JaBleHHE Ha BLICOTE
JIBepecTa HHXE aTMOCEPHOTO JIaBICHH: Ha BbicoTe bonsworo [lenosma?

A ArmocdepHoe 1aBieHHe, MM PT. CT.

800

W x‘“ Bonswoii Hlenom
N

600 x\
500

400 . \\IH v
300 . ' ~ - JEEpECT —T

200 ' e

100

>
0 | 2 3 4 5 6 7 8 9 10 11 12 Bbicora, KM

OTreT:
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MAA-9 MATEMATMKA (1209 = 3/8)
[Tnowaas  3eMellb  KPECTBAHCKOrO  XO3AHCTBA, OTBEACHHAA Mo Mocajiky
CENLCKOXOIAHCTREHHBIX KYILTYpP, cocTaBifer 63 ra M pacnpeieieHa Mexny
JCPHOBBLIMM M Oax4YeBBIMH KYJILTYPAMH B OTHowleHHH 4:5. CKOJIBKO IeKTapos
3AHHUMAIOT $EPHOBKIE KYILETYPEI]

Oreer:

Ha koopunatTHoi npaMoi oTMeEdeHb YMena a 1 b,

= 4 * o
a 0 b
Kakoe u3 cneayiomux ydcen Haunbonesuiee?
b
1) E 2y —a 3) ab 4) a=b

JHAHEHHE KAKOTO W3 BRIPAKCHHH ABNACTCA YHCIOM PallHOHAIBHbBIM?

[} {132
NE

2y =

J48
3) wfﬁ+2~ﬁ

4) (E—JE}J

YenoBek, pocT KOTOpPOro paeeH 1,6 M, CTOHT Ha PacCTOAHHH 3 M OT YJIHYHOIO
donapst. Tpu HToM jUHHA TeHM YeloBeka paBHa 2 M. Onpeaenure BoicoTy (oHaps
(B MeTpax).

- .-\.

- n
I.-'. '\.“
% I 1.6 M
"' =
) b:i =
I M 2M
UTReT:

© 2012 degepansHan cnyxba no Haglopy B cepe obpaloceanna u Haym Pd
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Mcnon BIYETCH C Gnankamy oTEETOB

s 2 -
Haiiaure kopuu ypapHeHus x° —4x=21=0,

OTteer:

BokoBas CTOPOHA TpANeUMH paBHa 3, a OHMH W3 2
npuieralomMx Kk Heil yraos pasen 30°. Haiiaure 3

[I0LALL TPANEUHH, CCIH €€ OCHOBAHMA PaBHbl 2 1 6. 30°

(3}
OTeer:

2 . N I
Vnpoctute Bripaskenue (6—¢) —c(e+3) u naiaure ero 3Havenue npu ¢ = ===
3

B oTeer sanummTe NOAYHCHHOC HHCO.

OTBeT:

Ha kpyropoit auarpamme [0KasaHO pacnpejefeHHe (B NPOLEHTAX) CTY/CHTOB
yvHHBepCcHTeTa no dakynererad. JINA y4acTHA B TEJNCBHKTOPHHE CAy4aHHBIM
obpaszom BEIDHPAIOT OJHOTO CTY/ICHTA YHHREPCHTETA.

| H:.‘r\.
26% "'; B Skonomuuecknii dakynbrer
39%, == - %
Matemarnueckuii (pakyneTeT
14% L dakyneter ectecTBeHHBIX HAYK
1% 0 hakynbrer counanbHeIx HayK

BepoaTHOCTE KAKOIo M3 CASAVIOUHMX codbITHI nanboabsias?

) bByaer suibpan cTYAEHT JKOHOMHYECKOTO aKyILTeTa
2) Byjaer BeiDpaH CTYACHT MaTeMaTHYECKOro QakyibTeTa
3) Byaet BeiGpain cTyAeHT PaKyALTETa ECTECTBEHHBIX HAYK
4) bvaer suibpan cTyAeHT GakvibTeTa COUHAIBHBIX HAYK
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rA-9 MATEMATIEA (1209 - 5/8)

Bacunuii usMepan B TEHEHHE HEACAH BpPEMA, KOTOPOC OH TPaTHA Ha JA0pory A0
WIKOJBI, @ PE3VILTATH! 3anHceIBan B Tabnuuy.

Jens veaenu | Mu | Br| Cp| Yr| Tir| C6
Bpems(Mun.) | 28 [ 18 | 20 | 28 | 26 | 18

CKoALKO MUHYT B cpefiiem 3anuMaet v Bacunua popora 1o Wwkoner?

Oreer:

Ha pucynke n3o0paikén rpadux ksagparnynoii gyuxuun vy = f(x).
YA

S | —

|

i

-4\ 0| 1 f2

I |
Kakue W3 clieVIOINX YTBEPAKICHHH 0 JanHoil yHKIHH HeBepHbI? 3anuiinTe ux
HoMepa,

1) @ynxuus yorisaet na npomexyTke [~1; +90)

2) f{-3)<f(9)
3) f(x)<0 npn -4<x<2

OreeTt:

® 2012 Gegepanshan cnyxba no agaopy 8 cdepe oSpalosanua v Haykw P@

13

14

16

KHicnonsayeTtca ¢ BnadkaMmu OTBETOR

Jlana apudmernueckas nporpeccua: —6; =2: 2; ... . Halaure cymMMy NEpBBIX
MATHACCATH €€ HIIeHOB.

Oreer:

Touka () — HeHTp OKpYXHOCTH, ZACHE =24 (CM. PHCYHOK).
Haiiaute peanuuny yrna A0OB (B rpanycax).

OTper:

Kakue U3 JaHHBIX YTREPAICHHI BepHblT 3anHUIHTe HX HOMEDA.

17 Bokpyr moboro TpeyrojibHHKA MOMKHO OIHCATE OKPYKHOCTb.

2) Ecam npu nepeceyeHdH JIBYX NPAMBIX TPETBCH NPAMOH CYMMA BHYTPEHHHX
OAHOCTOPOHHHUX yrior pasgHa 1807, To 5TH NpAMBIE NapauIcibHbL

3) Ilnowaas TpeyroJibHHKA HE NPEBBINACT NPOH3BEICHHS JIBYX €TI0 CTOPOH,

OrteeT:

HaiiauTe Hanboasinee 3HAUYCHHE X, YAORICTBOPAIONIEE CHCTEME HEPaBeHCTR
3Ix+1220,

x+3=l.

OreeT;

He zaoydome nepenecmis omeemui na sadanua I-16 ¢ onauk omeemos Ne I




MA-3

MATEMATHIKA (1209 — 7/8)

ﬂpn

evinoanenuu sadanuit 17—18 ucnonssyitme daaux omgemos N 2. Cnauana

YKAHCUME HOMEP FAOTHUA, @ 3AMeM anUUme omeem.

18

Oteer:

[ 1% l M3 dopmynsl [ = ng BLIPAZHTE .

x—y=-4,

Mcnonp3ys puCyHOK, PEILHTE CHCTEMY YPABHEHH

Sx+4y=16.

OreeT:

@ 2012 depepanchan cnyx5a no Haglopy & chepe 0OPAIVBAHNA W HAYKA P

MicnonsayeTtc ¢ BnakdkaMu oTBETOR

- Yacrs 2

Jlas omeemos na sadanua 19-23 ucnoassyime d1anK omeemos N 2. Veaorcume
CHAYMMA HOMEP 3A0aiUA, O IAMEM JANNHME €20 Pelienie.

19

20

21

22

23

I a a 3a+6
YHpoCTHTE BLIPAAKCHHE o : -

a+l {JE—I.(Q-I)I a+l

B napanaenorpamme ABCD touka M — cepeilHHa CTOPOHE AR . U3secTHo, 41O
MC = MD . JlokakuTe, 4TO JAHHLI Napanieiorpass — NpaMoYroibHHK.

PLifoaoB nponasil Ha Noake OT NPHCTaHH HEKOTOpPOE pPACCTOAHME BBEPX MO
TEYEHHIO pekH, 3aTeM OPOCHI AKOPb, 2 Haca N0BWJ PuiOY M BEPHYICH ODpATHO
yepes (G 4acoB OT hauana nyrewecTsua. Ha kakoe paccTosHHE OT HPHCTAHH OH
OTIUIBLI, €CAH CKOPOCThL TEUEHHA PEKH pasHa 3 kM/4u, a COOCTBEHHAA CKOPOCTE
nojaKK 6 km/u?

Moctpoiite rpaduk  dynkuum y=x+3[x|=x" u onpeaennre, npn  Kakux
JHAUCHHAX ¢ TIPAMaAd ¥ =c HMeeT ¢ rpadHKoM poBHO TPH ODIIHE TOUKH.

Cropoust AC, AB, BC tpeyroaeHuka ABC  pasHbl 3-,1"5 C oIl w1
coorsetcTBeHno. Touka K pacnonmkeHa BHE TpeyroieHuka ABC, npuucs
orpesok KC nepecekaer cropody AB B TOUKE, OTAH4HOMH oT B. HMasectHo, uto
Tpeyroasiuk ¢ Bepunnamun K, A4 n € nojoben uexoanomy. Haiiaure kocuHyc
vrna AKC , ecnn £LKAC >90°.




MA-3 MATEMATUKA (1210 - 1/8)

IocynapcrBennasi (utorosas) atrectaunsi no MATEMATHUKE
Bapuaunt Ne 1210

HHCTPYKUMS 110 BBINOJIHEHHIO PAa0oThI

Pa6ota cocTouT W3 2 4acrteil. Yacts | comepxut 18 3ananuif, yacth 2 —
5 3ajaHuii. Ha Beinosinenue Beeit paboThl 0TBOAMTCA 4 Haca (240 MUHYT).

Bce HeoOXOAMMBIE BBIYMCIEHHA, TPE0OPa3OBaHMs M T.1. BBINOJHAHTE
B uepHoBuke. OOpaniaem Baine BHUMaHMEe Ha TO, YTO 3allHCH B YCPHOBHKE HE
OVAYT YUHTHIBATHCS [PH OLIEHHBAHUKM PabOTHIL.

Eciu 3a1aHde COACP/KMT PUCYHOK, TO Ha HEM MOKHO BBUIOJIHATH
Heobxoanmele Bam noctpoeHms.

Yacts | BkmouaeT B ceds 14 3amaHuil ¢ KPAaTKMM OTBETOM, 3 3alaHud C
BLIGOPOM OTHOTO BEPHOTO OTBETA M3 UETHIPEX IMPEATOKEHHBIX (3ananus 4, 5, 10) u
1 3a1aHue Ha cooTHecenue (3ananume 1).

[Ipu BbIMOJIHEHWM 3aJaHuii 1—16 OTBeThl CHavala YKQKUTE HA JHCTaxX C
3a1aHMAMH SK3aMEHALIMOHHOM PaboThl, a 3aTeM nepeHecute B Hnank Ne 1.

JUst 3aaHuii ¢ BEIGOPOM OTBeTa B Giianke 0TBETOB Ne | MOCTaBbTe 3HAK «X)
B KJIETOYKY, HOMEP KOTOPOi COOTBETCTBYET HOMEpY BbIOpaHHoro Bamu oTBeTA.

Eciy BapHaHThl OTBeTAa K 3aaHMI0 He “TIPUBOAATCH, TO [MOJY4eHHBIH
pe3y/bTaT CHayalda BIMIIMTE B TeKCT paboThl, @ 3aTeM MNEPEHECUTE B OnaHk
oteeroB Ne | cripaBa OT HOMEpA COOTBETCTBYIOLIETO 33/1aHUs, HAUHHAs C MePBOH
kieToukd. Kaxayro uudpy NUuUINTe B OTAGNBHOM KIETOUYKE B COOTBETCTBHM C
NpUBEIEHHBIMY B OaHKe oOpasiiamMi. EIMHUIIBI H3MEPEHHUS YKa3bIBATE HE HYIKHO.

B 3azanuu | TpeGyeTcss COOTHECTH BbIpakeHHs, 0003HaYeHHbIe OyKBaMu A,
B, B. 1 3Hauenus Bblpaxenuil, obo3HaueHHbIe MHppamu 1, 2, 3, 4. Bnuwure B
MPUBEAEHHYIO B OTBETE TAOIHLY M0 Kak10d OyKBOH COOTBETCTBYIOLIYIO uudpy,
a 3aTeM IepeHECHTE MOy UBLIVIOCS MOCTe0BaTeNbHOCTh udp (6e3 npobesos 1
HCTIONB30BAHMA IPYTHX CHMBOTOB), Harpumep, 123, B Gnank orseros Ne 1.

OTBETOM K 38/[aHKE0 7 ABISETCS ABA YHC/A. 3AMUUINTE HX B THOOOM MOps/Ke
B G1asK 0TBeTOB Ne |, pasaenuB TOUKOH ¢ 3amsToi. Harmpumep: 3; —10.

OtseroM Kk 3agaHusM 12 u 15 sBiseTcs MOCIEAOBATENBHOCTE UUGP,
3anMcaHHbIX B J1000M nopsake 6e3 npoOenoB W HCIOJIb30BAHHA  JIPYTHX
CHMBOJIOB, Harnpumep: 123.

OTBeTHI K 3a1anuaM 17 u 18 sanumute Ha 6manke oTBeToB Ne 2.

PeilleHusi K 3aJaHMSM 4YacTH 2 M OTBEThl K HUM 3allMIIMTe Ha OnaHke
orBetoB No2. TekcT 3alaHHs MOXHO HE MeperlHChiBaTh, HEOOXOAUMO JHIIb
yKazaTb ero HoMep.

CoBeTyeM BBIIONHATE 3a1aHUs B TOM MOpSIKE, B KOTOPOM OHM AaHbL. s
YKOHOMHH BPEMEHHU MPOIy CKaiTe 3a1aHHe, KOTOPOe He yAaETCsl BLIMOIHHMTE Cpasy,
v nepexoaute k ciemytomemy. Ecam y Bac ocraHercs Bpems, Bbl cMoxkeTe
BEPHYTHCS K MPOITY LEHHBIM 3aJaHHsM.

Basbl, nonyucHHblc BaMu 3a BBITOJIHEHHBIE 33/1aHHsA, CYMMHPYHOTCS.

Kenaem ycnexa!

© 2012 depepansbHas cnyx6a no Hag3opy B cepe 06pasosanus n Hayku PO

VicnonbayeTcs ¢ GnaHkamu oTBeToB

Yacrts 1

Ipu ¢vinonnenuu 3adanuit 1-16 ucnoavzyitme 01aHk omeemog M 1.

[j Hﬂﬂ KakKJ10ro BbIpaXXEHUS VKaXHUTE €ro 3Ha4YCHHE.

BBIPAXXEHHUE 3HAYEHME BbIPAXKEHHA
o on
B) 1-0,86 3) 0.9
3 4) 0,14
B)‘0,8+§
OTBeT: i 2 £

Ha rpaduke u306pakeHa 3aBUCUMOCTb aTMOC(EPHOro 1aBieHHs (B MHJLIMMETPAX
PTYTHOTO CTO6a) OT BBICOTBI MECTHOCTH Hal YpOBHeM Mops (B kusomerpax). Ha
CKOJIBKO MHJIJIMMETPOB PTYTHOTO CTONGa aTMocepHOe MIaBjieHHe Ha BBICOTE
DpepecTa HUKE arMocepHoro aasnenus Ha Beicote Kamus?

A ATtMocdepHOe JaBneHne, MM PT. CT.

800 = = i - I .
700
600 -
500 +—
400

200 ——+—— — —
100 ——+—t+—+—+—+—F——

N
>

0 1 2 3 4 5 6 7 8 9 10 11 12 Bsicora, kM




TMA-9 MATEMATUKA (1210 - 3/8)

[lrowans  3emens  KpecTBAHCKOTO  XO3MHCTBA, OTBEACHHAS 110/ nocajaky
CC/ILCKOXO3AMCTBEHHBIX KYJIBTYD, COCTABsieT 72ra M pacipeieieHa Mexiy
3CPHOBBIMM M 3epHOOOOOBBIMH  KYJILTYPAMH B OTHOWEHHUH 7:2. CKOIbKO
FCKTapOB 3aHUMAOT 3epHOO0GOBLIE KYJILTYphi?

OTtser:

Ha KOOp}lHHaTHOf;I HpﬂMOl‘:I OTMCHCHBI YHCIIA X U ).

1 -
A T Vg
v x 0
Kakoe u3 cneayiouux uncen Hanmenpliee?
1) x+v 2) 2y 3) x° 4) -y

3Hal{eHHe KakKoro us Bblpﬂx(eﬂﬂﬁ SIBJISICTCS YHCIIOM paHHOHaﬂbHLIM?
1) Jio-3
2) (\/5+x/€)l
5 (15)
B
b (-3

Ha kakom paccrosuuu (B MeTpax) oT $hoHaps CTOMT HenoBek poctoM 1,6 M, ecitu
IUlMHa ero TeHH paBHa 8 M, BbICOTa (oHaps 5 M?

OrtgerT:

© 2012 depepansHas cnyxba no Hap3opy B chepe obpazosaHus u Hayku PO

Vlcnom::syercn ¢ bnavkamu oTBETOB
o 2 <
Haitnmre kopuu ypasnenust x* —2x—15=0,

OtBer:

(9%)

B pasHoGeapenHoii Tpareunn 0cHOBaHUs paBHbI 3 U 7,
a OIMH M3 YIIOB MexX1y OOKOBOH CTOpOHOH 1
OCHOBaHHeM paBeH 45°. HaltmTe niowmans Tpaneuny.

OTgerT:

2 . 1
Ynpoctute Beipakenue (6+a) —a(a—3) u naiiaute ero suavenne Ipu a = BT
5

B oTBet 3anumute TMOITYYEHHOE YHCIIO.

Otgert:

Ha kpyrosoii nuarpamwe mokasano pacrpenencuue (B NPOLEHTAX) CTY/EHTOB
YHMBEPCHTETA 10 (akyibTeraM. JINA y4acTHs B TENCBMKTOPHHE CIyHaifHBIM
06pa3om BBIGUPAKOT OHOTO CTYAEHTa YHHBEPCUTETA.

26% B Sxonomuueckuii pakymsTer

B Maremarnueckuii dakynbrer

O (DaKyﬂl:TCT €CTECTBEHHBIX HAYK

5 14%
21% U dakynsrer coumansusix Hayk

B8 W
T

BCPOHTHOCTB KaKoro U3 CleayruX COOBITUI HaUMEeHbLIas?

1) Byner BbIOpaH CTyEHT S5KOHOMHYECKOTO thakynsrera
2) byner BbIOpaH CTY/CHT MAaTeMaTH4ECKOr0 (aky IbTeTa
3) Byner BbIOpaH cTyeHT dakyIbTeTa eCTeCTBEHHbIX HayK
4) Byner BbIGpaH cTyeHT akyabTeTa COLUHATBHBIX Hayk




MA-3s MATEMATWKA (1210 — 5/8) Ucnoneayetca ¢ Gnankamu oTeeToB

Bacuiuii u3Mepssi B TeYEHHE HEe]M BpeMs, KOTOpOe OH TpaTHj Ha J0pory A0 Jlana apudpmernueckas nporpeccusi: —3; 13 5 ... . Haitaure cymmy nepBhIx
LLIKOJIBI, @ PE3YIbTAThI 3aMUChHIBall B TAOIHILY. HIECTHAECATH €€ HICHOB.

Jlenb veaend | In | Br| Cp | Yr | Ilr| C6

Bpewms (vun.) | 44 | 36 | 40 | 43 [ 42 | 35 Otser:
CKOJIBKO MHHYT B CpEIHEM 3aHMMaeT y Bacumnus opora o wkossi?

Touka O — UeHTp OokpyxkHocTH, ZAOB=128° (CM. PUCYHOK). 6
OrBer: . Haiinure Bennuuny yrna ACB (B rpanycax).
12 . o ' OtseT:

Ha prcyHke u300pakén rpaduk kBagpatudHoit Gyukuuu y = f (A)

iy 4

Kakue u3 JaHHBIX yTBCp)KﬂCHPIﬁ BepHBI? 3anuIuTe UX HOMEpa.

1) Tporus GonblIeit CTOPOHBI TPEYTOJIbHHKA JIEXKHT MEHBLIMH YroiL.
/ \ 2) JIro6oit kBaJpaT MOYXKHO BIIMCATh B OKPYXHOCTb.
3) Ilromans Tpaneuyuy paBHa MPOU3BEACHHUIO CPEIHeH IMHUH Ha BBICOTY.

OrtBer:

/ \

/ \ HaiiauTe HauMeHblIEe 3HAUEHHE X, YIOBJIETBOPSIOLIEE CHCTEME HEPAaBEHCTB
[ 1 \ 6x+18<0,
\ _ x+822.
—4 of 12 x
I o OTgerT:
Kakue U3 CeayolMx YTBEpKICHH!I 0 JaHHOH ByHKUMH HeBepHbI? 3alHilnTe UX
HOMepa.

[ He 3a6yosme nepenecmu omeemyi na sadanus I-16 ¢ onanx omsemos Ne L

1) ®ymukuMs BO3pacTaeT Ha MPOMEXKYTKE (——oo; - 1]

2) HauGosslee 3HaueHne GyHKIUH PaBHO 8

3) f(-4)=1(2)

OrBeT:

© 2012 depepansHas cryx6a no Hag3opy B cdepe 0bpasosaHms v Haykn PO




MA-9 MATEMATUKA (1210 - 7/8)

Hpu svinonnenuu saoanui 17-18 ucnonvsyiume oaanx omeemos N 2. Cnavaia
YKaxcume Homep 3a0aHUA, O 3aMeM 3ANUIUME OMEECIN.

H3 dopmyinl S = %ah BBIpa3ute /.

OrtBer:

x—y=35,
E Hcnonbsys pucynok, petunte cuctemy ypasuenuit T
4x+5y=-16.
V
I [ |
T4 T
x—y=—4 Sx+4y=16]_
N
1 \
N
—4 0 1 4 x
N
N
4x + 5y =-16 x—y=57"
- —4
%
OtBerT:

© 2012 depepansHas cnyxba no Haa3opy & chepe obpa3oBaHua u Hayku PO

Wcnonbayetcs ¢ Gniankamu oTeeToB

Yacre 2

Ans omeemos na sadanun 19-23 ucnonvsyiime onank omeemos No 2. Yrancume
CHAY QLA HOMED 3A0anus, a 3amem 3anuIUUne e2o0 peuenue.

10 2¢c 2¢ c+4
YrpocTute BelpaskeHue —— . ~— .
c—2 ct -4 (C’ + 2)‘ c=2

20 | B napannenorpamme KLMN Touka B — cepenuna cToponsl LM . U3BecTHO, 9TO
BK = BN . [lokaxuTe, 4TO AaHHBIHA MApajienorpaMM — psiMOyroNbHHUK.

H

1 | TypHcTBl NMpOMABLIM Ha JIOAKE OT Jarepst HEKOTOPOE PacCTOSHHE BBEPX 110
TEUCHHIO PEKH, 3aTeM NPHYAIHIN K Gepery u, NOryJiaB 3 yaca, BepHYIMCH 06PaTHO
yepes 5 4acoB OT Hayala myTewecTBus. Ha kakoe paccTosiHue OT aarepst OHM
OTIUIBUIM, €CIIH CKOPOCTh TEHEHHs PeKH PaBHA 3 KM/4, a COOCTBEHHAS CKOPOCTH
J10AKH 9 kM/q?

[ocTpoiite rpaduk dyukuuu y = x’ —4|x|+ 2x M ONpeendre, MpH KaKUX
3HAUEHHAX ¢ MpsiMasi y = ¢ UMeeT C rpaHKOM POBHO TpH OOIIHE TOUYKH.

Cropoust AC, AB, BC TpeyroibHuka ABC  paBHBI 3«/5, \/—13 u 1
cooTseTcTBeHHO. Touka K pacnonoskeHa BHe TpeyronsHuka ABC, pHYEM
orpesok KC' nepecekaer cTOpoHy AB B TOuKe, OTAHYHON 0T B . M3BecTHO, 4YTO
TpeyroabHuK ¢ BepinHamu K, 4 u C nogoben ucxonnomy. Haifute kocuHyc
vrina AKC , ecniu ZKAC >90°.




Mia=3 MATEMATMKA (1211 = 1/8)

INocypapereennast (utoropas) arrecrauns no MATEMATHKE
Bapuant Ne 1211

HHCTPYKIHSA 110 BBITOAHEHHI0 paboThl

Pabora cocront u3 2 wacteil. Yacres | coaepxur 18 3ananmii, vacte 2 —
3 samannii, Ha spimonnenne seeit pabotsl oTeoautes 4 vaca (240 MunYT).

Bece meoOGXOAMMBIC BRIMHCAcHMA, npeolpasoBaHHs W Tl BBINOJIHAHTE
B uepHoBuke, OOpamaem Bawme BHHMaHHE Ha TO, YTO 3allHCH B YCPHOBHKE HE
OVJIVT YUHTLIBATBCA MNPH OLEHHBAHUH paboTh.

Ecnu  swylande CoAepHT PHCYHOE, TO Ha HEM  MOKHO BBINOJHATH
HeobxoauMble BaM nocrpoenns.

Yactek | srmovaet B cebs 14 3amanuit ¢ kparkum oteetoM, 3 3a/laHus ¢
RBIGOPAM OJIHOIO BEPHOTO OTRETA H3 UETHIPEX NpeUIoKeHHbIX (3ananusa 4, 5, 10) u
| 3ajlanue Ha coOTHeCeHHE (3ananue ).

[Mpu BeInOAHEHHH 3aaHuil [=16 OTBETH CHAYAIA YKLKMTEC Ha JHCTax C
3a/lAHHAMH JK3aMeHauuonnoi paGoTel, a 3aTeM nepenecnTe B Diank Ne 1.

Jlna sananuii ¢ BeGopom oTeeta B Oianke orseTos Ne | nocTasbTe 3HAK «*»
B KAETOUKY, HOMEP KOTOpOi COOTBETCTBYET HOMepy BrifpaHHoro Bamu oTeeTa.

Eciii BapHauThl OTBETa K 3aJlaHHI0 HE [PHBOAATCH, TO TMOJNYHCHHBIH
PEIVILTAT CHAaYAld BITHIIHTE B TEKCT pﬁﬁﬂTH, d 34aTeM I'EEPEHEC.H'I'E B OnaHk
oteeToB Ne | crnipasa oT HOMEPA COOTBETCTBYIOLEIO 3a/1aHHA, HAYHHAA C NEepBOH
kneToukd. Kamavio uudpy NHWHKTE B OTACABHOH KJIETOHKE B COOTBETCTBHH C
npuBeAEHHBIMH B Dnanke obpasuami. EJIHHHLIB H3MEPEHHA YKA3BIBATE HE HYKHO.

B zananuu | tpefyercsa coOTHECTH BhIpa#eHHd, obo3HaveHHbIe DYKBaAMH A,
B, B, u suaucHHs BolpaxeHui, obosnauvennsie uudpamn 1, 2, 3, 4. Bnuwure B
MPUBCAEHHYIO B OTBeTe TabMMUY MOJ KaxI0H BYKBOH COOTBETCTBYIOLLYIO uudpy,
4 3aTEM TEPEHECHTE NONYHHBILYIOCH 110CAeA0BaTeNbHOCTE UHdp (De3 npobenos M
HCTIONB3OBAHHA JAPYIHX CHMBONIOR), HanpuMep, 123, B Dnauk oTeeToB No |.

OTReTOM K 3a/aHHio 7 ABAACTCH JiBa YHCNA. 3anuuInuTe ux B 11000M 1opsajike
g Onank oTeeros Ne 1, pasjenus Toukoii ¢ 3anaroi, nanpumep: 3; —10.

OreeroM ¥ 3ananusm 12 u 15 geaserca NOCNENOBATENBHOCTE LMD,
JAMHCAHHEIX B moboM nopsike Oe3 npo0enoB W MCNONBLIOBAHMA JAPYTHX
CHMBOJIOR, HAnpumep: 123,

Oreers! k 3ajganduam 17 u 18 sannuwmTe na dnanke orpetoB Ne 2.

Pelnenns ® 3ajlaHdAM 4acTH 2 W OTBETHl K HHM 3alnHUIMTE HA OJaHKe
oteeros Ne 2. TekcT 3aaHHA MOMKHO HE [EpErHCLIBAThL, HeoDX0AHMO ML
VEQIATE €r0 HOMED.

ComeTyeM BBIIOJHATE 33aHHA B TOM NOPAJIKE, B KOTOPOM OHH Jjlalbl. Jlna
IKOHOMUH BPEMEHH NPOnycKaiTe 3alaHne, KOTOpoe He Y1adTCA BBITONHHTE cpasy,
M nepexomuTe K cneaviomemy. Ecnn y Bac octanercs ppemsa, Brl eMomere
BEPHYTHECH K NPONYUIEHHBIM 32/1aHHAM.

H-'r.!..il.flhl_. NOJIYHEHHBIC Bamu 32 BRINOAHCHHBIC JNAHHA, CYMMHPYIOTCH.

Aenaem yenexa!

@ 2012 depepansyan cnyxba no Hag3opy B ciepe 00paIcBaHra W Hayku PO

Htﬂﬂﬂhﬂ-‘y‘ETCH ¢ BnaHkaMu OTBETOB

Yacte I

Hpu gsinoanenuu sadanuwii 1-16 ucnoaszyime dnank omeemos Ne I,

ﬂ;‘lﬂ KA Qoro BeIpHCHHA YEAAKHTE €0 SHATCHHE.

BhIPAKEHHE 3HAUEHHE BBIPAXKEHUS
A) %-LE ) %

B ':% f; :12

B) 1,3"% R

Oreet: i b o

Ha rpaduike nzobpameina 3aBUCHMOCTE aTMocdepHoro naBienns (B MHILIHMETpax
pryTHOrO cToaba) OT BBICOTE MECTHOCTH Hal YpoBHeM MopA (B kMaometrpax). Ha
CKOIBKO MHIIMMETPOB PTyTHOro cronda armocdiepHoe JIaBNCHHE HA BBICOTE
DIBepecTa HHKE aTMOC(EPHOro AABICHHA Ha BRICOTE AKTPY?

A Armoc(epHoe aBieHue, MM PT. CT.

800
700 \\
600 \\.‘

500 \
: \Amp}r
400

Hh"\.\
300 s JBepect —

200 S om=mEs

100

>
0 1 2 3 4 5 6 7 8 9 10 11 -12 Bsicora kM

(TeeT:




rMA-g MATEMATMKA (1211 - 3/8)
[Mnowaae 3eMels  KpPecTbAHCKOrO  XOIAHCTBA, OTBEACHHAS 101 MOCAIKY
CeNbCKOXO3RHCTREHNBIX KYJILTYP, coOcTaBiaseT 72ra M pPacnpeacicHa Mexly
3CPHOBLIMH M 3epHODODOBEIMH  KYIBTYPAMH B OTHOLICHHH 7:2. Croapko
FeKTapoB 3aHUMAIOT 3EPHOBBIC KYNLTY BT

OreeT:

Ha koopauHaTHoH NpAMOH OTMCHEHE! MHCIA & H X.
. —e r o
¥ 0 a

Kakoe u3 crneayiomux uucen nanbonsiuee?

1) a+x 2) 2a 3) —X 4) ax

JHaueHHEe KAKOr0 H3 BLIPAXEHHI ARAACTCH HHCIOM PallHOHANBHEIM?

1) V2

i
2) (3+\E]E
3) V2432
4y Jo(v6-1)

Uenorek, pocT KoToporo paped 1.8 M, CTOMT Ha pacCTOSHUH 11 M or VvIHUYHOTO
posaps. [lpu HToM Anuna TeHn uenopeka pasta 9 M. OnpeaenuTe BeICOTY thonaps
(B METpax).

= i

A

11 M 9 M

OTReT:

© 2012 ®epepanshan cnyxba no Haglopy 8 chepe 0OPAIOBAHWA W HaykW Pd
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McnonsayeTes ¢ BRaHkaMu OTBETOB

Haiiinre KOpHH Y pasHeHMA x =5x-14=0."

Orser:

bokoBaa CTOpOHA TpaneuMd pasHa 4, a OIHH  H3 2

npwIerawinx k Heil yrios pasen 30°. Halanre nnomas /N

TpaneumH, eciu ¢& OCHOBAHMA pastbl 2 H 7. ;1 e~
7

Oreer:

]
Ynpoctute Buipakenne (v+7) —y(y—6) u Hailaure €ro 3HAUCHME NpH

|
p= 55 B oTBer 3annmmTe Noay4eHnoe Yucio.

Oreer:

Ha kpyropoil AuarpaMwme MOKa3aHo pacnpejefneHue (B 1POLEHTAX) CTYIACHTOB
vHHpepcutera no dakyneretam. Jlns y4acTHa B TCACBHKTOPHHE CAYHAHHBIM
0Opa3oM BLIDHPAKOT O/IHOTO CTYACHTA YHHUBEPCHTETA.

A 26% B Jkonomuueckuit hakynsrer
FHE 39% .
' B Maremaruueckuii hakyabTer
L1 D .- -
14% thakyneTer eCTECTBEHHBIX HAYK
O f
G 1% (DakyneTeT COUMANBHBIX HAYK

BepoATHOCTB KAKOTO M3 CAEAYIOMHUX COOBITHI HanDoabwas?

1) Byaer BeIOpan CTYJAEHT JKOHOMHUECKOro dakyibTeTa
2) Bvjer BubpaH CTYASHT MATEMATHYECKOrO (PakyILTeTa
3) Byaer peibpan cTyAeHT (hakyIbTeTa eCTCCTBEHHBIX HAYK
4) bvaer BelOpan cTyAeHT PakyILTeTa COUHAIBHBIX HAYK
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rAA-9 MATEMATHEA (1211 = 5/8)
Bacuiunit #sMepsl B TEYCHHE HEACNH BpeMA, KOTOpPOE OH TPATHA Ha Jdopory jo
HIKOJBL, & PEIVALTATH 3alTHChIBAI B TabNHLLY.

Jensnegenu | I | Br| Cp| Yt | Ilr | CO
Bpema (Mun.) | 39 | 35 | 51

31 [ 30 | 26

CKONBEKO MHHVT B cpeHen 3anumaet v Bacunua qopora o mwkojb?

OTBer:

Ha pucynxe uzobpuxén rpadux ksaaparuunoil dynximn y = f(x).
VA

Kakne H3 cneayiommx visepaaeryid o Jaunoi gyHKIHY HeBepHbl? 3anHIUIHTE HX
HOMEPA.

1) f(-2)=1(2)
2) f(x)>0npu x<-4 unpu x>2

3) Haumensinee snavenne gyHkuny pasio =9

OrTper:

@ 2012 PepepansHan cnyxba no Hagiopy & chepe obpalosanna v Hayew PO

13

14

16

MCI‘IGHbHFETEH Cc Bnavkamu OTBETOR

Jauna apudmernueckas nporpeccua: 2; 6; 10; ... . Haiiaure cymMy nepeeix copoka
¢ WIEHOB.

OreeT:

Touka O — uentp okpyxHoctd, ZA0OB =84 (cM. pHCYHOK).
Haiigure penuumny yraa ACE (8 rpanycax).

=

Otser:

Kaxue W3 JaHHBIX YTBEp#ACHHH BepHE Januimure HX HOMEp:.

) Yepes touky, He JeKallyIO Ha JaHHOH NpAMOH, MOMXKHO NPOBECTH NPAMYID,
NEPNCHAHKYIAPHYIO 3TOH IPAMOH.

2) Tpeyronsuuk co croponami 1, 2, 4 He cyiuecTsyer.

3) CymMma KBaIpaToB JHAroHaned npAMOYTOJbLHHKA PaBHA CYMME KBAApPaTOB
BCEX €0 CTOPOH.

Oraer:

HaiiauTe HaMMEeHbLISE JHAYCHHE X, YOBACTEOPAIOICE CHCTEME HEPABCHCTR
Sx+16=0),

x+7122.

O1eer:




rMA-9 MATEMATHEA (1211 =7/8)

Hpu evinoanenuu sadanui 17-18 ucnonvsyime dnauk omeemos Ne 2. Chauana
VKANCHIME HOMEP 3AOAHUA, ( 3AMEM JANUILHINE OIMEEm.

17

18

nRyp
H3a dopmyviiel [ =
hopmy ™

BRIpazHTe K.

Oreer:

X=y=-4,

HMcioneays pHCYHOK, PELINTE CHCTEMY YPABHEHMH .
d4x+ 35y =-16.

OTeerT:

® 2012 degepansran cnyxba no Hagaopy & chepe obpalopaHna 1 Haykn P®

Vicnonbayetca ¢ GNaHkaMmu OTBETOR

Yacts 2

Han omeemos na zaoanua 19-23 ucnonviviome oaank omeemoes Ne 2. Veascume

Chayadia novmep JHﬂﬂHHH, (1 JameeM janiime €20 Petiiehiue,

19

20

21

22

23

r+Y i) (i) 3x=3
YIIPUC‘FHTC EblpamCHHC == : e ==
x—3 x° =9 {I"I":i} X=—2o

B napannenorpamme ABCD touka M — cepeauna cropoust CD. Hagectno, uro
MdA = MB . JlJOKGKUTE, 4TO JaHHLIH NapaniejiorpaMm — NpaMovroibHHK,

PLiGo/0B NpONALU Ha JIOAKE OT NPHCTAHH HEKOTOPOE PACCTOAHHE BBEPX [0
TCHCHHIO PCKH, 3dATCM ﬁrl'U'CHJ'I AKOPE, 2 yaca JOBHN pl:lﬁ_"-" H BCPHVIICA {}L'.]'}'}EI'I'EIIJ
yepes 5 gacos oT Hayana nyrewectsdd. Ha kakoe paccrosHue oT NpHCTAHW OH
OTINBUL, C€CJIIH CRKOPOCTE TCHCHHA PCKH paBHA 4 !{M-"lll. a4 COOCTBCHHAR L"!‘C[‘Ip{]{.‘.']'h
NOAKH 6 kMm/u?

Iocrpoidte rpaguk GyvHEKUHH @ y=-Xx+ 5|xi~—x" H onpejennTe, [pH  KakHx
SHAYCHHAX ¢ NpAMas J =c¢ HMEET ¢ rpalhHKoM pOBHO TpH 0BLIHE TOUKH.

Cropoust AC, AB, BC 71peyroabHuka ABC  paeHbl V2, V1I4 w1
COOTBCTCTBEHHO. Touka K pacnojomeHa BHC TpeyroibHHka ABC, npuuém
orpesok KC nepecekaer cropony AB B Touke, otiMuHol ot B. M3sectHo. yto
TPEYroibHHK ¢ BepuinHaMd K, 4 v O noaoden mexoanomy. Haijmre kocunyce
vrna AKC, ecnin LKAC > 90°,




Ma=-a MATEMATHEA (1212 = 1/8)

[locyjaapeTBeHHAs (MTOroBas) aTTECTALNA 10 MATEMATHKE
Bapuaut Ne 1212

HHCTPpYKUMS N0 BLINOIHEHUI0 PADOTEL

Patora coctonT W3 2 wactel. Hacte | couepxuT 18 zananuii, Yacte 2 —
5 sasanuii. Ha Buinoanense Beeil paboTel otsoanTes 4 vuaca (240 MUHYT).

Bee HeobOXO[AMMBIE BhIMHCACHHA, npeobpazoBandd W T BRINOJIHANTE
B yepnoruke, OOpamaem Bawe BHHMaHWe HA TO, HTO 3AMHCH B YEPHOBHMKE HE
GVAVT YUHTLIBATLCA NPH OLEHUBAHUK palOThI.

Ecay 3ajaHMe COASPMHT PHCYHOK, TO Ha HCM  MOXHO  BBEIIOIHATE
HeobxoAHMEIe Bam NOCTPOCHHA.

Yacte | BkmiouaeT B cebs 14 3ananuii ¢ KpaTKHM OTBETOM, 3 3allaHHA C
BRIGOPOM O/IHOIO BEPHOTO OTBETA H3 HCTHIPEX NMPE/UTOACHHIRIX (sananns 4, 5, 10) u
| 3ajanHe Ha cooTHEceHHe (3aanue 1).

[Mpu BeimonHeHHn 3ananui 1—16 OTBETH CHAYANA YKDKUTC HA JHCTAX C
Ta/IAHHAMH YKIAMCHALHOHHOH paboThl, A 3ATEM NEPEHECHTE B Brank No 1.

[lns 3ananuii ¢ BLIGOpoM oTBeTa B Onanke 0TBETOB Ne 1 NOCTABRTE 3HAK €9
B KJIETOUKY, HOMED KOTOpOH COOTBETCTBYCT HOMEPY eeIbpanHoro Bamu oTeeTa.

Ecnu BapHanThl OTBETa K 3a0aHHi0 HE TNPHBOIATCH, TO MOAYHeHHbIH
pe3yiIbLTAT CHavana BIHIUKTE B TCKCT paGoThl, a 3aTeM nepeHecHTe B OMaHK
oteeros Ne | cnpasa OT HOMEpa COOTBETCTBYIOLIETO 3A1aHUA, HAHHAA C [epBoi
ietoukd. Kakavio uudpy nMIMTE B OTACNBLHOR KICTOYKE B COOTBETCTBHH C
npHBeAEHHEIMHA B Onanke obpasiamy. EAHHHIIE H3MEPEHHA YKA3BIBATE HE HYXKHO.

B saganuu | TpeGyerca COOTHECTH BRIPAMCHHA, obo3nadennbie OYKBaMH A,
B, B, u 3uaucHHA BRIpAKeHHH, oDo3HaueHHbBIC uadpamu 1, 2, 3, 4. BrnuiHTe B
npHBEAEHHYIO B OTBETE TADJIHILY N0 ka10H OVKBOH COOTBETCTBYIOLLYIO undgpy,
4 3aTeM [CPEHECHTE NOMYYHBIIYIOCA NOCAE/10BATECNBHOCTD undp (He3 npobenos 1
HCTIONIKIOBAHMA JIPYTHX CHMBOJIOB), HalpHMeEp, 123, g Onank orteeToB Ne 1.

OTRETOM K 3a/aHuio 7 SBaseTcs /Ba uMcaa, 3anuiure ux B modom nopajke
g Onank oteeror No |, pa3jienuBs TOMKOR C 3AIATOH, HANPHMEp: 3:-10.

Oteerom K 3agadusaM 12 w15 sBaseTca NOCACA0BATEABHOCTH undp,
qanucanHbix B mobom nopaake Oe3 npobedoB H HCNONL3OBAHHA [PYTHX
CHMBOJIOB, Hanpumep: 123.

Orretit K 3ananusn 17 1 18 sanumnte Ha Onanke oTBETOB Ne 2.

Pemrends K 3aiaHMaM 4actd 2 M OTBCTH K HHM 3allMIIHTe HA OnaHke
orgetor Ne2. TekeT 3aaHus MOXKHO He [EpenHChIBaTh, HEODXOAMMO JHIIb
YKA3aTh €0 HOMEP.

CoseTyeM BBINONHATE 33/IaHHA B TOM TOpA/KE, B KOTOPOM OHW JIAHBI. Jlns
KOHOMMH BPEMEHH NPONYCKAiTe 3a1aHue, KOTOPOE He yAaeTCA BLINOIHHTL Cpasy,
w nepexoaure k caenyiomemy. Ecnu y Bac ocTanerca Bpemd. Bel cMomeTe
BEPHYTLCH K NPONYLICHHBIM 32JaHHAM.

Baiel, nonyuelnsie BaMi 3a BRINOJIHEHHBIE 31aHHA, CYMMHPYIOTCH.

Aenaem yenexal

© 2012 degepanssan cnyxGa no wagaopy B chepe obpasopanua W Haykn P®

Wcnonb3yertca ¢ GnaHskamu oTBETOB

Yacre |1

Hpu gwnoanenuu sadanuit 1-16 ucnoapsyime 0aanK omeemos Ne 1.

13 EA®RITOro BhIpDasCcCHHA KAKHTE erd 3HaMCHHL.
Tl p v

BbIPAKEHHE 3HAYEHHE BBIPAMKEHHA

7 1) 2.1
LE._
R 2) 14
B) | -10,28 1) LY
" H+4 4) 0,72
) L 5
OtBeT: b 5 b

Ha rpaduke #300pakeHa 3aBHCHMOCTE aTMOCHEPHOro J1aBieHHs (B MHIIMMETPAX
PTYTHOTO ¢TONGA) OT BHICOTH MECTHOCTH Hajl YPOBHEM MOPH (B KHIOMETPAX). Ha
CKONBKO MHIUIMMETPOB PTYTHOrO cTosiba aTMocepHoe JIaBieHHE HA BRICOTC
DpepecTa Hike arMocdepHOro AaBjICHHA HA BRICOTE Jpixtay?

A AtmocdepHoe JaBneHHE, MM PT. CT.
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Oraer:




MA-9 MATEMATHEA (1212 - 3/8)
[Tnomaae  3eMeilb  KPECTBHHCKOIO  XO3HHCTBA, OTBEACHHAA NOA  NOCAAKY
CENLCKOXOIARCTBEHHLIX KYJbTYP, COCTaBafseT O3 ra M pacnpeaencHa MEALy
ICPHOBLIMH M OAXMSBBIMH KYJIBTYPAMH B OTHOWEeHHH 4:3. CKONBKO MeKTapos
TAHHMAIOT DaxUeBLIe KYNLTYPLI?

OTeeT:

Ha xoop/iMHaTHOH NpAMOil OTMEHEHB! YHCHa b U C.

4 —t >
b ¢ 0
Kakoe u3 cne/lyionMx 4Hcel HauMenbiee?!
h
1) —¢ 2) S 3) be 4) c=b

EHEHCEIHL" KAk Ha HHPH}HEI[Hﬁ HABNHCTCH HUCIOM pﬂ!lH{JHHJIthIM?
n (V71-v2 ]3
2) J1IZ=2:3
3) J6-412
(Vi2)
J3

4)

Ha kakom paccroanuu (B mMeTpax) oT qoHaps croHT denosex poctoM 1.8 M, eciu
JUIHHA ero TeHH pasha | M, Beicota donapa 9 m7

Ym b
k‘i [ 1.8 m
7 1M
OtBeer:

& 2012 depepanbHas cnyxba no Hagsopy B chepe obpalosadua W Hayeu PO
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Vcnoneayetca c GnaHxaMw oTRETOR

HaiimnTe KopHu ypaBHenns x° +6x—16=10.

OTeer:

B paBnoOeapeHHON TpaneuMu OCHOBAHUA PaBHbLl 2 W 2
6, 4 OJHH M3 YITIOB Mexay OOKOBOH CTOPOHOH H

ocHOBaHHeM  pased  45%. Halaure ouiib
TpatleLHH, 45"
6
Orteer:
2 - 1
Vnpocrute seipakenue (x—7) —x(6+x) 1 Halaure ero sHaueHHue npu x=——.

201
B oTBeT 3ANHIUHTE MNOAYHCHHOE HHCO.

OTaer:

Ha F{p}'f'ﬂﬂﬂ'ﬁ JHarpasiMe MokKazaHo pacnpejleiieHue (B [lpﬂ[lﬂll'['ﬂ."{} CTVICHTOR
vHHBepcHTeTa no akyaereram. JIna yvacTHs B TCACBHKTOPHHE COvYaiiHBIM
L‘Jﬁpﬂ'ﬂ]M Hh['ﬁhpﬂ_l{]’f OJHOrO CTYACHTA VHHBCPCHTCTA.

=

- i
o H 3xonomuueckuii pakynsrer

39% 26% gh
]

HHHH B Maremarnueckuii Gakynbrer

14% U dakynbTer ecTecTBeHHBIX HAYK
O . :
1% DakynbTeT COLHANBHBIX HAYK

Hﬂpﬂﬂ"[‘i IOCTh KAKOI0 H3 CACIYHOLIHX CODBITHH HAMMEHLINAS?

1) byaer BeOpaH CTYIEHT IKOHOMHMECKOT0 (akyibTeTa
2) Bbyaer BuIOpaH CTYACHT MaTeMaTH4ecKoro pakyabrera
3) byaer suibpan cTyACHT PaKvALTETa ECTECTBEHHLIX HAYK
4) byvaer seibpan CTYACHT QakyvabTeTa COUHATBHBIX HAYK
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[MA-S MATEMATWKA (1212 = 5/8)

Bacunuil u3Mepan B TeHCHHE HEACAH BPEMA, KOTOPOC OH TPaTHA Ha J0pory Jo
KO, @ Pe3VILTATH 3aNHCkIBAN B TabmMIy.

Jens wenenn | Ia | Br Cp | ur] It ] C6
Bpemsa (mun.) | 25 | 31 20 135 | 28 | 20

CROJBKO MHHYT B cpe/iHenm 3animact v Bacunus nopora 1o wkons?

OrBer:

Ha pucviike w3ob6paxén rpaduk ksaaparnyHoi gyukumm y = f (x).

vA |

TN

EEEEENE

I o =

+——— T
Kakue U3 CeAYIONMX VTRepHRIeHHH 0 1anioil GyHKUHK HeBePHBI? 3alHLINTE HX
HOMEpA.

E o
X

1) HanGoasiuee sHaueHue PpyHKIHH paBHO 9
2) f(0)> f(1)
3) f(x)>0 npu x<0

OTRET:

© 2012 degepanskan cnyxBa no vaglopy B cepe obpalceaHa u Haykm PD
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14

16

VicnoneayeTch ¢ Gnakkamu oTBETOR

JNana apudmeruueckas nporpeccus: 6: 10; 14,
MATHACCATH €€ “JICHOB.

Haiiaure cyMMmy nepBbiX

OTtBeT:

Touka O — LENTP OKpY®HOCTH, ZACB=62° (CM. pHCYHOK). 9
Haiiznre searunny yrna AOB (B rpaaycax).

Oreer:

= +
-

KakHe 03 JaHHBIX YTBSPAIeHHHA BepHbl? 3alHIIHTE HX HOMEp:L.

1) Ecnm npu nepecedendu JBYX NpaMbix Tperhel npaMoil Hakpect nexallue
YTIBl PABHEL, TO TIPAMBIE MApaie/IbHbL

2) JlnaroHajh TpaneuHy AenHT ¢€ Ha /IBa paBHLIX TPEYTOIBHHEKA.

3) Ecnu B pombe oy 13 yriaoe pasen 90°, To Takol pom0 — Keajpar.

Oreet:

Haiinure HanbonblUee 3HAMCHHE X, YIOBJICTROPAIOIIEE CHCTEME HEPABCHCTR
2x+1220,

x+5<2

(Oreer:

He zaoyoeme nepenecmu omeemst na sadanua 1-16 ¢ ojaank omeemos N A




MA=5 MATEMATWEA (1212 - 7/B)

Hpu ewnoanenun sadanui 17-18 ucnoavsyivme ocrank omeemos Ne 2, Cnavana

VEiIHCHmME Homep FADANUA, @ IAMEM TANUNININE OMEENHL.

17

18

1
Mz dopumyam S = Eﬂfi BEIPAIHTE .

OreeT:

x—y=S5,

Hcnon E3YHA PHCVHOK, PCUIHTE CHCTCMY }"[}B.HI!E:HHﬁ
Sx+4y=16.

Orser:

& 2012 depepanshan cnyxBa no Hagaopy B cdepe obpalcsadna v Haykw P

19

20

21

22

23

-
|

Vicnonbayercr C BnankaMu OTRETOR

HacTe 2

iz = = - = = —

Aaa omeemos na sadanua 19-23 ucnoavsyime oaank omeemos N 2. Yeaxcume
CHAYLAA HOMEP 3AOUHEA, @ 3AMeEM 3ANNIITME €20 Pelichie.

=gl W . b a7
b+l b =1 (p-1)} b+1

YIII.’J[]E’['HTL" BbIpOACHHC

B napannenorpamme KLMN touka B — cepeiauna cropousl KN . Mi3sectio, uto
BL = BM . Jlokaxkute, 4o Jaiibli NapaliciorpaMm — IpaMOoyIroibHHK.

TypuCTel OPOMULLIM HA JIOJAKE OT Jareps HEeKoTOpUe PaccTOAHHE BBEpX (10
TEUCHHIO PCKH, 3a4TEM NPHYATHIHN K Oepery H, Noryiss 3 4aca, BEpHYIHCH 00paTHO
1!'3'[.'1‘33 El UACOR OT Ha4Yama ]'i}"TﬂIH'E.‘CTHHH. |I||.'|. KaKOeE pElCC'I'ﬂHIIH'i: OT II:lT"L’FH OHH
OTIUIBIIH, CCIH CKOPOCTh TCHMCHHA PCKH pabBHa 3 kMM, a coOCTBCHHAA CKOPOCTD
NOAKH 9 kM/u?

[loctpoiite rpadmk  fyHKLMH y=.1“"-ﬁi.1‘|—2.1‘ M ONPEAe/IHTE, 11PH  KAKMX

SHAUEHUAX ¢ MpAMas y = ¢ uMeer ¢ rpadukom poBHO Tpu obLLHE TOUKH.

Croponst AC ., AB, BC Tpeyroasnuka ABC  paBHbl Ev(i JE n |
cootBeTeTBenno. Touka K pacnonomena sue TpevroasHHra ABC, npuuém
orpesok KO nepecekaer ctopony A8 B Touke, otanuno#l or B. M3asecrno. uro
TPEeYroabHuK ¢ BeptumHamM K, 4 v C nojgoben nexopnomy. Haiiaure kocunye

vrna AKC , ecan ZKAC =90° .
































































Maremaruka. 9 giace.

Karouun xk THA-9 2012

Ne 1201 | 1203 | 1204 | 1209 | 1210 | 1211 | 1212 | 1221 | 1222 | 1223 | 1224
1 241 231 342 213 342 214 143 -2 -1 -4 -2
2 120 380 140 380 340 180 120 2.5 3.5 7.5 6
3 15 8 9 28 16 56 35 240 390 420 250
4 2 1 1 1 2 2 3 14 4 -
5 1 2 4 2 4 3 2 1 2 4 3
6 9 9 11 4 17 4 4 3 2 4,5 3
7 2;-9 8;-2 3;-6 7:-3 5:-3 7;-2 2;-8 3;-4 6;-2 1;-8 6:-3
8 4 6 10 9 8 16 17 18 19
9 26 i 35 48 50 7,5 0,2 8,5 1,2
10 4 3 1 4 2 2 2 1 4
11 21 30 33 23 40 32 28 2 1,2 3 2
12 1,3 2 1,3 1,2 3 1 3 2,3 1,3 23 12
13 2100 4900 3900 | 4600 | 6900 | 3200 | 5200 533 -540 338 -270
14 50 35 130 48 64 42 124 150 30 55 40
15 1.3 2,3 T.a) 1,3 23 123 13 1.2 23 12 23
16 -3 -3 -4 -2 -6 -5 -3 234 142 241 314
17 | v—v, | v—v, | s—s, | 180/ | 2§ | 180/ | 2§ 80 40
e —_— — | 0,185a | —x |0,435a | —x
a 1 t TR a Qp h 27 17
18 | (40) | (1:4) | (04) | 0:4) | (1:-4) | (4:0) | &) | 42 | 92 | 24 | 2.4
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