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BBEJAEHHE

Ygaupecs H MX POAHTENH 38HMHTEPECOBAHH B NOJYYCHHH, a FOCYAapCTBO — B
obecneyeHun KadecTBEHHOTO oGpasopanug. s 3T0ro Heo6XONHMO HCIOIBL30BATh
COBpEMEHHHIE METOAN OLEHKH H KOHTpoid. HanbGonece H3BecTHH MexaHH3MH
LEHTPaNH30BaHHOI0 TECTHPOBAHHA H €AHHOTO rOCYapCTBCHHOTO 3K3aMeHa.

OO0BbeKTHBHAd OLEHKA YJEOHBIX NOCTHXCHHI OCYILECCTBIRETCS, KaK IPAaBHIIO,
CTAaHAAPTH3UMPOBAHHEIMH NPOLIEAYPAMH, IIPH HPOBEACHAH KOTOPHX BCE YYall[HECH
HAaXOAATCA B OHNMHAKOBRIX (CTAHAAPTHHIX) YCHIOBHAX H HCHOAB3YIOT MPHMEPHO
OAMHAKOBHE [0 CBOMCTBAM M3MCDHTCIBHEIC MarepHanl (Tectsl). Takyio
CTAHAAPTU3UPOBAHHYIO MPOLEAYPY OUEHKH Y4YeOHHIX AOCTHKEHHN Ha3HBalOT
TECTHPOBAHHEM.

IIpaBuIEHO COCTABJICHHBIH TeCcT mnpeJcTaBafeT CO0OM  COBOKYNHOCTBH
c6anaHCHpOBaHHBIX TecTOBRIX 3ajaHMii. Kommdecrso 3ajnannit B Tecre mno
Pa3IH4HKIM pa3fieiaM JIO/DKHO GHITH TakHM, YTOOH NPONOPUMOHANLHO OTPAXKATH
OCHOBHOE coziepkaHue npeaMera. Hcnonb30BaHHE TECTOBHIX 3aJIaHHH Pa3IMIHKIX
TPYAHOCTeH JI0JDKHO 00eCneYHTh PaBHOCIOXHOCTh PA3IMIHKIX BAPHAHTOB TECTOB
H M3MepeHHe yIeOHBIX OCTHXEHMH YyualHXCcs B IMPOKOM JMANasoHe UX 3HAHMIA.

Paspaborka COBPEMCHHRIX NEJATOTHYECKHX TECTOB BOSMOXHA TOJNLKO NpPH
Hamu9uM OONBLIIOrOo KOJNHYECTBA TECTOBHX 3a/iaHMii, CBOMCTBA KOTOpHIX
ompeJieleHH 1O MOMEHTa HCIIOJIB30BAHNSA TECTa,

I{eBTpanu3oBaHHOE TECTHPOBaHME OIICHHBACT YPOBCHD NOATOTORICHHOCTH yda-
muxca no croGaLIbHOM WKane c y4eToM TPYAHOCTH B nuddepenunpyomet CHIn
BCPHO H HEBEPHO BHINOJHEHHHIX 3a/JaHHH.

Ilpu onenke ydyeOHmIX AocTwxennit IleHTpOM TecTHpOBaEMS HCHOIBLIYIOTCH
JOCTATOYHO CJIOXKHBIE MaTeMaTHueckue MoieaH. O3HAKOMMTBCS C HEMH MOXHO B
CHELMaNBHOM JIHTEpaType.

TecTupyeMuii yyauuiics JO/DKEH 3HATH, YTO YHCJIO BEPHO BHINIOJIHEHHBIX HM
3azaHMii HeOJHO3HA4YHO onpeneiserT ero TecToBni Oamr. TpyaHocTH BEpHO
HEBEPHO BRINOJHEHHBIX palIM4HON CNOXHOCTH 3alaHHi MOryT 3HaUMTEIbLHO
TOB/IMATH HA OLCHKY Pe3y/bTATOB TECTHPOBAHHA.

TIpuBoayMEle B COOPHHKE TECTOBHIE MaTEPHANI H PE3YIBTATH MOTYT GHITH MC-
HONB30BaHB! KaK OPHEHTHPH JUIA MOATOTOBKH K  LEHTPAIH30BAHHOMY
TecTHpoBaHHio B 2007 r.

ITpakTHYecKoe HCHONL30BAHHE COBPEMEHHBIX TECTOB YYEOHHIX HOCTHXKCHHMH
[AeT y4YauuMcs BO3MOXHOCTh OOBEKTHBHO OLIEHHTH YPOBEHb CBOHX 3HaHHH, a
TAKKE ONpeAcNuTb CBOe MecTo (PEATHHT) CpeliH MHOXECTBA POCCHHCKHX
yyamxcs, NpPOXOAMBIIMX LECHTPAJIM30BaHHOC TCECTHpOBaHHC. JOTa yciayra
nonb3yercd BO3pacTalomUM CnpocoM. Exerofno okono MH/LIHONA yIamIMXCH
OPHHEMAIOT YYACTHE B HEHTPAIH30BAHHOM TECTHPOBRHHH. CBHIlE NOJOBHHM
TOCYJAPCTBEHHBIX BY30B POCCHH NpPHHMMAIOT PE3YNBTATH LCHTPAIN3OBAHHOIO
TECTHPOBaHHA B Ka4yeCTBE OLICHOK BCTYNHTEIbHHX HCOLITaHHi. JlecATKH THCAY
aOUTYpHeHTOB, NpPEACTaBHBIIMX B IPHEMHbLIE KOMMCCHH BY30B CeprHMKaTn
LIEHTPAIM30BAHHOTO TECTHPOBAHHSA, €©XKErOJIHO 3a4YHCISIOTCA B IOCY/apCTBEHHHE
By3n Poccun.

TexHoJOrHS H METOAHKH IEHTPAJH3OBAHHOTO TeCTHPOBAHHA NIHPOKO
HCNOJL3YIOTCS NPH NPOBEAeHHH €AUHOr0 FOCYAAPCTBEHHOIO 3K33MeHa B
Poccun.



CTpyKTYpa aHTYPHEHTCKOI0 TECTA N0 MATEMATHKE
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1. BrumucieHHs ¥ Mpeobpa3oBaHui.

1.1

1.2.
1.3.

14.

JelicTBureybHbie gucna. ToxaecTBeRHBEe NpeoGpa3cBaHNs YHCIIOBBIX,
HMpPalMOHANLHEIX H JIOrapHYMHUIECKHX BHIPOKEHHIA.

JHelicTBua ¢ anreOpandecKMMH APOOIMH.

CoOTHOMIEHHS MEXNY TPHIOHOMCTPHYCCKMMH (YHKIMAMH OIHOTO
apryMeHTa, HaX0XKACHHE 3Ha9CHHA TPHTOHOMETPHICCKOTO BEIPAMKEHHA.
IlpeoGpa3oBaHHe H HaXOXKACHHE 3HAYEHWH JoraprdMuIecKHX

REMNAKEHWIN.

2. YpaBHEHHA H HEPaBEHCTBA.

2.1.
2.2.
23.
24.
25.
2.6.
2.7.
2.38.
29.

PanpoHaNLHEE, APOOHO-paLHOHANBHEIE YPaBHEHHA.
HppauuoHanbHEle ypaBHEHHA.

IlokazaTejIbHEIC YpaBHCHHA.

JlorapHdMuycckie YpaBHEHUA.

TpUroHOMETpHIECKHE YPaBHEHHUA.

YpaBHeHHs, coliepxalnHe NepeMEeHHYIO0 II0X 3HaKOM MOXYJIA.
TokasarelbHEE H JorapH)MUUIECKHE HEPABEHCTBA.
CMemaHHBIE HEPaBEHCTBA.

TexcToBhEIE 3a1a49H.

2.10.Cucrema ypaBHEHHH H HCpaBEeHCTB.
2.11.YpaBHeHHs, CHCTEME! YPAaBHCHHIT M 33/1a4H C IaPaMCTPOM.



3. DyHxuuu.
3.1. Csa3p Mexxay cBoiicTBaMH (yHKUMM M ee rpadUKOM.
3.2. I'padmyeckoe pelieHne ypaBHECHUIE.
3.3. CaoiictBa 4uHCIOBEIX (YHKIMI: OKCTPEMYMH, BO3pacTaHue M
y6riBatHe.
3.4. YpasHeHUE réOMETPHICCKOIO MECTa TOYEK.
3.5. TeoMeTpHYeCKHIt CMBICH IPOU3BOLHOM.
3.6. OGnacTs onpeneacHUA H MHOXECTBO 3Ha4eHHH GyHKIMH.

4. I'eoMerpudeckne QuUIypet M HX cBoficTBa. M3MepeHHe reoMeTpU4ecCKHX
BEJIHIHH.
4.1. TpeyroiLHHUK, YETHIPEXYTONLHHKH, OKPYXKHOCTh H KpPYT.
4.2. Tapamwienenunes, NHPaMHA3, KOHYC, chepa, IIHHAD.
4.3. NelicrBus ¢ BekTopaMu. CKaJlApHOE NPOH3BENCHHE BEKTOPOB.

4.4. Meron XOOpAHHAT.



®EJIEPAJIbHBIN LIEHTP TECTUPOBAHHA PETHCTR

\,_J Tect no MareMaTHke s

I/IHCTPYKIIPIX U yJammxcsa
Tecm cocmoum u3z uacmeii A u B. Ha ezo -ssinonuenue omeodumcs
180 munym.  CnpaBounoifl  JaMTEpaTYpodi  ROJL30OBATBCH  HEJIb3f.
Pexomenoyem esinonnsms 3a0anus no nopaoxky. Ecau xaxoe-nubeo 3adanue ne
yoaemcs ewnonnums cpasy, nepeiioume K cneoylouiemy, G nomom eepHumecs
K npOnyU(EHH WM 3A0GHUAM.

Yacrs A
K Kxaxcoomy 3adanuio uacmu A 0AHO HECKORBKO Omeemos, W3 KOMOpHIX
monsxo odun eeprviii. Peusume 3aoanue, cpasnume nonysennsiii omsem c
npednoxcennsimu. B 6nanxe omeemos NOx HOMEPOM 3A0QHUR NOCHIGSbME
KpecTHK (X) 6 Kiemouke, HOMeEp Komopoik coenadaems c HOMEPOM
ssibpannozo Bamu omeema.

Yacrs B
Omeemw K 3a0anuam uwacmu B 3anumume na 6nanke omesemoe paoom c
nomepom 3ad0anus (Bl1-Bl4), nauunas c nepeozo okowmka. Omeemeom moxcem
6umsb ToNbKO THCNO0. Kaxcoyo yudpy wucna, 3anamyio u 3uaK munyc (ecnu
YHCIO OMPRUAMENVHOE) NUUIUME 6 OMOENLHOM OKOUIKE MO NPUSEOEHHBIM
obpazyam.



Bapuanr Ne 1

Saganue Al.

YuciuTeN b ¥ 3HAMEHATEb APOOH — MOJIOKHTEIbHELE IHciaa. Kak u3MenHTCs Apobb, €CMM YHCIHTENbL
yMmeHbmuTh Ha 16%, a 3HaMeHaTeNs yBesmauTh Ha 40%7

1) ymembmmres ua 20%  2) ymensumrrest Ha 30%  3) ymenbmures ma 40%

4) ymembmurcs Ha 50%  5) ymensmmTcs Ha 56%

3ananue A2.

Ecimu muorownen 4z% — 1122 + 9z + 3 moxuo npeacrasuts B suge (47 + 1)(az? + bz + ¢), T0 cymma
a+b+c pasua

)1 2)2 3)3 4) -2 5 -1

3aaanue A3.

| by

|

1

! Kpusasi, uso0paxkeHHas Ha PHCYHKe, MOXeT GHITH

!

) rpaduKOM QyHKIHR

]

1 3

-------- L-?-----,,, 1)y=2+;':_-1 2)y=-2+m

1] 1 1

1! X =2 = —— = 2 = ——

2/0 . dy=2 ] Yy=2--—

: Dv=-2-31

]

|




3ananue Ad4.
Hattaure MuoxecTso 3uadenntt Gyskuun y =2 — /37 + 1

1) (-o0;2] 2) (~o0;2) 3) (Zoo) 4) [_é;oo] 5) (_oo;_l)

3
3azanue A5.
Viz =z ¥ 21
Haitnure obsacte onpenenenus pyHKuuu y = L\/Si—zi

1) (—00;5) 2) [-3;5) 3)(—o0;—3] 4)[-3;4] 5)[-3;5)U(5;00)

3ananue AG.
Komuuecrso nemix pemesuft nepasencrsa z° |22 — 8z + 7| > 0 na npomexyrxe [0;6] pasuo

1)6 2)2 3)3 44 5)5

3ananue AT7.
Ecnu ZA, 4B, £C u £D - BHyTpeHHHE yriH BHIYKJIOrO uersipexyroibauka ABCD u ZA = 135°,

£B = 165°, cos £C = -1-2, 70 sin £D pasen

13
12v3-5 12v3+5 12v3+5 5-12V3 5v3-12
V—2% 2) 26 3 -—% )% 5) 13
Sananue AS.

Penmre rpacduueckn ypasuenne logy/s(z +3) = 2z — 4. YxaxuTe OpoMexyTOK, B KOTOPOM HAXOAHTCH
€ro KOpeHb

1) (=2;-1) 2)(-1;0) 3)(0;1) 4)(1;2) 5)(2;3)
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3ananue A9.

Halinure npousseaenne KOpHe# MM KOPeHb, €CJIM OH €JUHCTBEHHBIH, yPaBHEHUS
logo,s(12 — 12) + log1616z2 =0

1) -4 2)2 3) -3 4)4 5)5

3ananue Al10.
2y-z

1
Ecnu (zo,%o) — pelieHne CHCTEMB (5
-2

=25
1 , TO CyMMa Zo + Yo paBHA
7

1)1 2)2 3)3 4)4 5)5

3aganue All.
113-22 _ 121
VYxaxure HauMeHblIee LeJIoe pelueHde HePpaBEHCTBA —7.=T— <0

1)1 2)2 3)3 44 5)5 £

3apanne Al2.

2z-4
MuoxecTBo pewenutt HepaBeHCTBa [0go 5

z+1
1) (2;5) 2)(2;00) 3)(5;00) 4)(2;5] 5)(2;5)U(5;00)

2> 0 uMeeT BHJ

3ananne Al3.

YpasHeHHe reOMETPHYECKOr0 MeCTa TO4eK Ha miockoctd OXY, pasHoyzanesHbix or Toyek A(4;—5) u
B(6; 3), umeer Bug

1)z+4y-1=0 2 z-4y—-1=0 B3)dz—y-1=0

4)4dz+y+1=0 B5)z+y—4=0
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3anauue Al4. )
Haftnure Haumenbinee 3HaYeHne QyHKIMU Y = g Srapy— e rpaduK 9TO# (PYHKIMH DPOXOIHT

vepe3 ToO4ky M (—3;-119)
1 3 3
1) -3 2) -2 3) -

T O -8 5 -45

3ananue Al5.
25 5
Hattaure (B rpasycax) yriioByio Mepy AYTH OKPYXKHOCTH, OFPAHHYMBAOIIEH KPYr IJIOMAAbIO - o
5
ecJId JJIMHA STOR Oyru paBHA lﬁ cM

1)49 2)50 3)51 4)52 5)53

3ananue A16.

B npaswmHO# yceueHHOR TPEYrobHOM MUpaMuie CyMMa IEPHMETPOB OCHOBaHU# paBHa 46 cM, Juua 60-
KoBOro peGpa pasaa 10 cM, cuHyc yria Mex Ay 60xoBbIM peGpoM ¥ NpuIIeXKalnelt K HeMy CTOPOHOR OCHOBAHUS
pasen 0, 3. Haftaprre mwiomams, 60koBo# rpanu TOH mupaMuisl (B KB. M)

1)18 2)19 3)20 4)21 5)23
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3ananue Bl.
KsagpaTnoe ypasuenue, KopuM koroporo pasubi (—2x1) u (—2z3), rae 1,T2 — KODHM ypaBHEHHUS
z2 — 5z + 3 = 0, mmeer Bux z° — bz + ¢ = 0. Halizure 3mavenne b+ 2c¢

3ananue B2.

Hatigure npoussesenne KopHelt ypabrenus z°+ 372 -3z -1=0
3aganue B3.

Haitnure cymmy xopHeit ypasuenusi ||z — 2| +2| =3
3ananue B4.

Haiiaure HaMMEHbIIYI0 M3 CyMM HEPBBIX i WIEHOB apH(PMETHIeCKOR Nporpeccuy, eciu a1 = —157 u
ag = —143

3ananue B5.

3
CKOpOCTh MOTODKHM IDH [BMKEHHH 110 PEKe NPOTHB TEYEHHS COCTABIAET 5 OT CKOPOCTH MOTOpKH 1O
TeueHuio. Ha CKOJILKO IPOLIEHTOB CKOPOCTb T€YEHHUsI MEHbIe CKOPOCTH MOTODKH B CTOsiyelt Boge ?

3anauue B6. )
Ha#taure cyMmy KOpHER B/ KODeHb, €C/IH OH eJHHCTBEHHEIH, ypaBHeHus T =4 + /21 — 4z

3anauue B7.

Hadiqure cymmy Ue/bix pemeHnft HepaseHCTBa V15 — 5T + (—3Z — 5) > 0, y/0B/IETBOPAIOMIAX YCJAOBHIO
z2 -4

3anauue BS.

-BoiuscsmTe B rpagycax 3HadeHHe BHPAKEHHS arccoa-\g-g + 3arectg(—1)
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3ananue B9.
Haitzure B rpagycax KOpeHb, €C/IM OH GAUHCTBEHHBIH, AIK CyMMy KODHEl ypaBHEHUS
cos?z + 5 - |sin z| — 5 = 0, npunagexanyx unrepsany (—180°;180°)

3ananue B10. 5 5 1
B log 3 ———= + =log, /s ——=
BIYHCIMTE Og%ﬁ+\/§+209‘/55+2\/'6'

3anauue Bll.

YroBo#t x03¢hdbHIuenT KacaTenbHOR k rpaduxy dynxnuu y(z) = r2 -5z 23 paseH 3HaueHHIO DYHKIHK
B Touke Kacauusi. Ha#tnure cymmy abGCUuCC TOYEK KACAHHS

Ba.uanue B12.
Janw uernipe Touku A(—4;0), B(2;-3), C(-1;1), D(3;2). Haltnure ckansipuoe npousseneHue

(AC - BD)- (DA +CB)

3azauue B13.
Haitaure nnomany uernipexyronbanka ABC D ¢ sepmuguamu B Toukax A(1;4), B(4;7), C(9;4), D(8;0)

3apanue B14.
Haitnure uauﬁonbmge LeJIoe 3HaYeH e G, IPH KOTOPOM afcipcca Beex o0mEx To4eK rpadukos yHkmu
f@)=—u g(@»)= P NOJIOXKHTENIBHS
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BapnanT Ne 2
3apanue Al.

Yucaurenb B 3HAMEHATENb Apobu — NmoJoXKuTenbHBE YMCaa. Kak u3MeHuTcss Apobb, €CIH YHCIHTENb
yBeauyuTh Ha 32%, a 3HaMEHATEIb yBEJIMIUTH Ha 65%7

¥) ymemnmmres Ha 33%  2) ymensumrca Ba 30%  3) ymenbmurcs Ha 20%

4) ypenuuurcs ga 10%  5) yseymauwres Ha 30%

3azanue A2,
Ecau Mporowren 2z° — 3z2 — 4z + 4 moxuo npencrasuts B Buse (z—2)(az?+bz+c), To cymma a+b+c

Ha
)1 2)2 33 4 -2 5 -1

3ananue A3.
i Yh
1
' Kpusasn, nsobpaxennas Ha PUCYHKe, MOXeT GHTb
' rpachakom pysKpe
|
3 b x ) ,
———————— -1-—....:]_.._ l)y—l+3+3 2)1"“1"—;5
] e
| Yy=-lt+-—3 Hy=-3+—
' —
| Hy=-3+_—
1
|
]
)




St

3ananue Ad.
Hatizure MEOXeCTBO 3HaueHu#t Gynkuus y = —2z2 + 8z — 1

1) (mo05~1]  2) (—00;=1) 3) (~00;7) 4) (-00;7] 5) (~00;4]

3ananue AS.
Hadnure obaacts onpenenenus GyHKIME Y = _10_:1_—_3_::
- Vi-z

1) [-5;0] 2) (—o0;—5] 3) [-5;1) 4) (~o0;1) 5) (—o0; —5] U {0}

3ananue A6.
Konuyectso nesnix pemenuft nepasencrsa z° |22 + 6z + 8| < 0 na npomexyrke [—7;—3] pasmo

1)6 2)2 3)3 44 5)5

3ananue AT7.
Ecnu LA, £B, £C u £D - BHyTpeHHHe yIJIH BROYKJOro Yerhipexyronbinka ABCD u yroa C Tyno#,
LA =140 4B = 70°, 8inlC = 0,8, To sin LD pasen

4-3V3 . 4+3V/3 4/i+3 4/3-3 4/3+3
DRy 2) 10 8 -0 9 10 5) 10

3ananue AS8.
Pemure rpacdudecku ypasuenne logs(z + 4) = —3z — 3. YkaxKaTe OPOMEXKYTOK, B KOTOPOM HAXOJHTCS
€ro KOpeHb

1) (-3-2) 2)(-2%-1) 3)(-30) 4) (1) 5)(1;2)
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3ananue A9.
Ha#tnure npousseeHie KOPHelt Kl KOPEHb, €C/IH OH e[HHCTBEHHBI, yDaBHEHUS
logy/3(z? — 6) + logez® =0

1) -9 2) -1 3)3 4)12 5)15

3ananue Al0.
0,252V = 64
Ecnu (2o,Yo) — pelIeHHe CUCTEMB 113 = 1 ,TocCymMmma z,+y, paBHa
Tt

1) =6 2) -4 3)3 44 5)6

3ananue All.

VKaxKHTe HauMeHbIIee LeJioe PellleHne HepaBeHcTsa v/ + 4(0,4%1! —2,5) <0

1) -1 2) -2 3)-3 4) -4 50

3ananue Al2.
MuoxecTso pemenutt nepasencrsa logs(2z +4) > logs(4z — 6) mmeer Bug

1) (1,55,0] 2)(1,500) 3)(5,0;00) 4)(1,5;5,0) 5)(1,55,0)U(5,0;00)

3ananue Al3.

YpasHeHHe reOMETPHYECKOrO MeCTa To49ex Ha mwiockocTd OXY, pasHoynanenusix or Touek A(3;—2) u

B(4; —3), umeer BUL

1)z+y—6=0 2)z—y+2=0 3)$—ﬂ-6=0
4)z+y+6=0 5)z-y+4=0




LY

3aganue Al4.
Halinure Hanmenbmee 3HaveHse QyHKIAKM Y =
4yepe3 TOUKy M (3;--11—1-)

9 1 10 16 16
D-g -3 V-5 A-3 -3

v Syt eCH rpadux 3To#l PYHKIMHE IPOXOLUT

3aganue Al5. i
Haitaure (B rpagycax) yrioByro Mepy AYrH OKPYXKHOCTH, OIPAHHIMBAIOMEH Kpyr IUIOMAABIO - oM?,

€CJIM JUIHHA ITOH AYrH PaBHA l-g- cM

1)32 2)36 3)38 4)40 5)42

3ananue Al6.
B npaBuibHOR yCe4eHHOR HETHIPEXYTONbHOA IMpaMue CyMMa NEPEMETPOB OCHOBaHEN pasHa 50 cu,
Anuua GokoBoro pebpa pasua 6 cM, cuHYC yIvia MexAy GOkOBHIM peOpoM B NpHEeXxameldl K HeMy CTOPOHOR

OCHOBaHHMsI pDaBeH 3 Haitgure rwiomaas G0koBo# rpasu 9TO# NHpaMHAN (B KB. CM)
1)21 2)22 3)23 4)24 5)25



81

3ananue Bl.
Ksanparuoe ypasHeuue, KOPHH KOTOpOro pasunl (—5z1) u (—5z2), rae 71,2 - KOpHHM ypaBHEHHs
22 + 3z — 5 = 0, umeer Bux z° — bz + ¢ = 0. Haltaure 3nagenue 5b+ ¢

3anaunue B2.
Ha#izure npoussesenue Kopaet ypasuenus 3z° — 722 - 72 +3=0

3aganue B3.
Haitiure cymmy xopHe#t ypassemus [3— [z +1]|=5

3azanue B4.

Haiinure HaMMEHBITYIO M3 CyMM NEPBBIX 7 WIEHOB apHMeTHIeCcKOH! nporpeccuu, ecym ¢ = —133 u
ap = —121

3aganne BS.

1
CKOpOCTb JIOAKH NPHU ABMXKEHHH [0 PeKe IIPOTHB TeYEHUs! COCTABIISeT 7 OT CKOPOCTH JIOZH IO TEUEHIO.
Ha CcKO/bKO DPOLIEHTOB CKOPOCTh TE€YEHHS MEHbille CKOPOCTH JIOAKH B CTOsT4ed Boae ?

3agauue B6.
Haiiaure mpousse/ieHne KOpHel! MM KODEHb, €CJIH OH €JUHCTBEHHbIN, ypaBHeHHR T = 4 + /23 — 2

3axanue B7.

Hatiqure cymMy nenbix pememnit Hepasenctsa /0 — 3z - (5 — 3z) > 0, yAOBIETBODSIOMMX YCJIOBHIO
z2>-1

3agauue BS. .

Beiaucaure B rpajycax 3Ha4eHNe BHPAXKEHHS GrCCOS (‘-———2) + 2arcctgV3



61

3anauue BY.
Haitnure B rpagycax KOpeHb, eCJIM OH €JUHCTBEHHbIH!, WM CyMMY KOPHEH ypaBHEHHS
c0s?z + 3 - |sin x| — 3 = 0, npuRagIexaumx oTpesky [0°;450°)

3azauue B10. 36 1
l —_— —_—
Baruucnre og\/3ﬁ+\/§+ 091’610-0-2\/27

3apanue Bll.

VriioBo#t xoabuimenT KacaTenbHol K rpaduxy bysxmEs ¥(z) = 22+6c+ 1 pases 3na4eHHI0 byHKIHE
B Touke Kacanus. Haltnure cymmy abcuuce Touek KacaHus

3agauue B12.
Hauu uernipe Toukn A(-2;3), B(-1;1), C(-3;2), D(4;-1). Halinure cxanspuoe npousseaenue

(AC + DB) - (BC - DA)

3ananue B13.

Hatigure wiomans uernpexyronbiuxa ABCD c sepmmuamm B Toukax A(1;5), B(4;4), C(1;-1),
D(-3;1)

Sapanuq:BM.
Haitigure BanMenbinee nesioe 3Ha4eHEE a, IPE KOTOPOM abCuMoca Beex 06mux Touex rpadbuKkoB pyHKIul
a n
f(.f) =-z- B g(z) = m OTPHIATEIbHA
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Bapuanr Ne 3
3ananue Al.

Yucnurenb ¥ 3HAMEHATENb APOOH — MOJIOKHUTENbHBIE 4HCHA. Kak M3MeHuTCH ApoGb, €CNH YMCJIHTEIb
yBemuauTs Ha 95%, a 3HaMesaTeNbL yMeHLmHTH Ha 22%7

1) ysenuumrces Ha 100%  2) ypenuumrcs Ha 50%  8) ypesmwramrca ma 250%
4) ysemsuumres Ha 150%  5) ymesmrumres Ha 73%

3ananue A2.
Ecmu muorowrer 3z° + 1623 ~ 4z — 3 moxkmo npexcraseTs B Buge (37 + 1)(az? + bz + ¢), To cymma
e+ b+c pasua

1)1 2)2 3)3 4) -3 5 -1

3anauue A3.
]
Y
: Kpupasa, #306paKeHHad HA DHCYHKE, MOXET GbiTh
1 rpacduxomM GyHKIMR
1
I 2
X = - —— = ] = c—
82 S\ X Dymtlgh usleog
------ [r-t-----— ol gy=2e
1\ By=-1-—
: z-2
|
1
1




|4

3ananue A4.
Hanaure MuoXecTBO 3HaueHMR QyHKIHHM Yy = 2+ 4z

1) (-400) 2)[-400) 3)[0;00) 4)(~200) 5)[200)

3anauue AS5.
V2z—23+8
Haitaure o6nacts onpesenenus GyHKUHH Y = —\/-5__'_—1—

1) (-L;4] 2)(-1;00) 3)[4;00) 4)[0;4 5)(-1;4)U(4500)

3ananue A6.
Konuuecrso uessix pemenuft HepaseHcTBa Z° - |72 — 62 + 5| < 0 Ha mpoMexyTke [—2;4] pasHO
N6 2)2 3)3 4)4 55

Sananue AT,
Ecnu LA, 4B, £C u £D - BuyTpeHHHMe YIiIB BHOYKJIOro Yersipexyroasauka ABCD u yroa C ocrphit,
LA = 80°% 4B = 130°, sin LC=-1§, 10 cos £D pasen

-5-12V3 12 -5v3 5vV3-12 . 12v/3-5 5-12v3
V—= 2 =% V=9 B~

26

3ananue AS.
Pemmre rpacuyecku ypasnenne logy/s(z +2) = 3z + 2. YkaxuTe IPOMEKYTOK, B KOTODOM HAXONUTCH
€ro KOpeHb

D (-2-1) 2)(-50) 3)(%1) 4) (1) 5) (I



«

3ananue A9.

Haiinure npoussejenne KOpHell HIM KOPEHb, €CJIH OH €AMHCTBEHHbIN, YDaBHEHHS
logos(z? — 15) + logedz? =0

1) -30 2) -25 3)10 4)15 5)5

3ananue Al10.

1 z+y
(—) =9 Yo
3 , TO CyMMa 3T, + = paBHA

Ecnu (zo,Yo) — pemienye CHCTEMbI
P T 2

)1 2)2 3)3 4) -2 5) -3

3apanue All.

1

VYKaXuTe YHCI0 LeJbiX pelneHudt HepapencTsa 31/7 (6"" - -33) >0

)1 2)2 3)3 44 55

3ananue A12.

1
MHo)xecTBO perieHuli HEPAaBEHCTBA

2~ logs(4 - 27)
1) (-00;-10,5) 2) (-10,51,5] 3) (-10,5;2,0) 4) (—00i2,0) 5) (~00;~10,5)U(-10,5;2,0)

> 0 umeer BEA

3ananue Al3.

YpaBHeHHe reOMEeTPUYECKOro MeCTa Todek Ha mwiockocTu OXY , paBHoysanennbix or Touek A(l;—4) u
B(~3;2), ameer Bug

Dz+3y+1=0 2)z-3y+1=0 3)2z+3y—-1=0

4)2z-3y—-1=0 5)2z+y-1=0




1 X4

3apauue Ald. .
Hatigure Haubosbuiee 3uadenne QyHkupy y = P Spyeras 1 ecnu rpaduk STOR PYHKIMH OPOXOAUT

2
yepe3 TOUKy M (-2, E) )

1 64 64 16 25
D3 915 g 931 9%

3apnanue AlS5.

Jlnuua gyru okpy)xHocTH paBHa 2/T CM, a ee yrioBas Mepa pasHa 72°. Haltaure (B kB.CM) mwiowans
Kpyra, OrpaHM4E€HHOr0 TO# OKPYKHOCTHIO

1)25 2)26 3)27 4)28 5)30

3aganue Al6.

B npasusibHOM yceueHHOM! WECTHYTONBHOR NHPaMHUIE CyMMa IEPHMETPOB OCHOBaHHKH paBHa 84 cM, A/IMHA
60xoso§o pebpa paBHa 9 cM, CHHYC yri1a Mex Ay GoxoBbIM peGpOM K mpHJIeXKAIeH K HeMy CTOPOHOR OCHOBaHHMS

pases 7 Haitmure mwiomans 60koBoft rpany STOM MupaMufsl (B KB. CM)

1)31 2)32 3)33 4)34 5)35



144

3ananue Bl.
KsanparHoe ypaBHeHHe, KOPHH KOTOPOTO Ha 4 €IMHHULI MEHLIIe KOpHelt ypasHeHus I2 — 7z +3 =0,
umeer BuA T2 — bz + ¢ = 0. Haiture 3navenue b-c

3anauune B2.
Hafipure cysuy xopuelt ypassesus z° — 6z +8 = (z2 - 8)(z - 2)

3ananue B3.
Hatinure cymmy xopaet ypasaenus (z —3)° - 5|z - 3| =24

3ananue B4.

Hattgure Hauboskiryio 43 CyMM NEpBhIX N WIEHOB apPHpMETHIECKOH! IPOrpeccHH, CiH a; = 136 1
agz =121

3anauue B5. )
CkopocTs 6apxy NpH ABHXXEHHH [0 PeKe OPOTHB TEeYeHHS COCTaBJISeT g F cxopoctH Gapxu 1O Teue-
0. Ha cxoJ/ibko NpOLeHTOB CKOPOCTh Te4eHHs MeHbIe CKOPOoCcTH Gapxku B crosyedt Bone 7

3ananue B6.
Hatiure Cymmy XOpHeft HIH KOPeHb, €C/IH OH eNMHCTBEHHEI, ypaBHeHHS v/—b — 3T — = 3

3azanue B7.
Haagre cymMy Lesbix pemennft HepapeHcTBa /2T + 8-(22+43) > 0, yA0B/IETBOPSIOMHUX YCIOBHIO T < 5

3anauue BS.
BriuncymTe B rpasycax 3HaueHHe BHPAKEHHS :«)arctg‘/T5 — arcsin (—-;-)




1Y4

3agauue B9,
Hailtqure B rpanycax KOpeHb, €C/IM OH €JUHCTBEHHLIR, MM CyMMy KODHe#l ypaBHEHHS
251122 + 5 - |cos z| — 4 = 0, mpunagexamux oTpesky [0°;360°]

3anauue B10. 81
Briuscymre logff \/_+ ogl/s7+2r

3agaume B1l.

Vrnosoft xosdppumuenT xacaTemuoft k rpaduxy dynkuuu y(z) = z2—Tz+11 panes 3uayesuIo GyEKUAS
B TOuke Kacaunst. Halinure cymmy abCIMCC TOUEK KACAHUS

Bmauue B12.
Jaust vernipe Touxu  A(3; -1), B(2;2), C(1;-3), D(-1;-2). Hattzure ckanspuoe DpOU3BEAEHHE

(4B - CD)- (DB + A0)

3ananue B13.
Hattrre naowam yernipexyronsuuka ABGD ¢ sepmmuauu B Toukax A(7;2), B(8;-1), C(3;-5),
D(2;-1)

3anaune Bl4.
‘HauMeHBIIOe LieJIOe 3HAYCHHE 6, P X0TOpoM abcmpzcca BCeX o6Imux To4YeK rpadukoB QyHKIMM
f@)==u !(")=m IO/IQKHTENBES
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Bapnant Ne 4
3ananue Al.

Yucnurens ¥ 3HaMeHaTelb KPOGH — mOJIoKMTeNbHbE uucia. Kak m3menurcs apobs, ecim wucmTens
yMeHbIIMTH Ha 37%, a 3HaMeHaTeNb yBeaUIuTh Ha 5%7

1) ymessmurcs Ha 40%  2) ymewpmmrcs Ha 30%  3) ymenbmwrcs uHa 32%
4) ymeubmmrcs Ha 42%  5) ymensmmTest Ha 25%

3ananue A2.
Ecma muorowres 78 — 5,522 + 87 — 3 MoxHO npexcrasuts B Buge (27 — 3)(az? + bz + ¢), To cymma
a+b+c pasHa

1,0 2)1,5 3) -1,0 40,5 5) —0,5

3anaune A3.

Kpubas, u3obpakeHHasl HA PUCYHKe, MOXeT GuiTh
rpaduxom QyHKIHH

2 2
. Dy=1tz=3 Dv=2+73
0 4 X 1 2

3)ﬂ=2-;_—1 4)y=2+z—_-i

4
y=-2-—




Sapanue A4.
Hafinure MHOXeCTBO 3HadeHH byskuuu y =21 -3

1) (0;00) 2) (~400) 3) (-3j00) 4)(-200) 5)[1;00)

3ananue AS5.

Haiigure 06acTh onpejeneHus GYHKIUH Y = _l‘f)/_:_z%_—l_z_
1) (~o0;-1) 2)[-50] 3)[-5-1) 4)(~o0i=5] 5)(-00;=5)U(-51)

3ananue A6.
KonuuecTso nesbix pemenult nepasencrsa z° [z2 + 4z + 3| > 0 na npomexyrke [—2;6] pasuo

1)10 2)8 3)7 4)6 5)5

3ananue AT. ’
Ecma LA, £B, £C u /D - BHyTpeHHMe YIisl BRIIYKJIOrO 4Yernipexyroibhuka ABCD u ZA = 170°,
4B =160°, ctg £C = 6, 10 tg £D pasen
1) 4= 37V3 2 373 — 24 3 37V3+24 o 4= 373 5) 37v3 - 24
107 33 107 33 107

3azanue AS.

Pemunre rpadudeckn ypasrenne logs(z + 3) = —5z. Ykaskure npoMexyTOK, B KOTOPOM HAXOAMTCH €r0
KOpeHb

1) (=2;-1) 2)(-1;0) 3)(0;1) 4)(1;2) 5)(23)



87

Sanauue A9.
Ha#ture npoussesenue KopHel! WiH KOPeHb, €CJl4 OH €UHCTBEHHBIN, ypaBHeHUs
logo,2(x? — 4) + logas922 = 0

1) -16 2) —10 3)3 4)4 5)15

3ananue Al0.
T2 = 49
Ecnu (Zo, Yo} — peleHie CHCTEMb -2z _ 1 ,Tocymma Z,+yo pasna
"3

N1 2)2 3)3 44 55

3ananne All. .
z—
VYKaxxuTe HauMeHblllee [eJIoe PellieHHe HePABeHCTBA VT + 3 ((—) - 9) <0

D1 2) -2 3) -3 4) -1 5)0

3aganue Al2,

MsuoxxecTBO peinenust HepaBeHCTBa l0go ¢ 2:1'34 > 0 mmeer BHL,

D[-7-3) 2)[-7-2) 3)(-o0;=7] 4)(300) 5)(~00;=-T)U(-7;~2)

3agatue A13.

YpaBHeHHe IeOMETPHYECKOr0 MeCTa ToueK Ha wiockoct OXY, pasHoyjanennnix oT Touek A(-3;-2)

4 B(—1;—4), maeer Bux

1)z+3y~-1=0 2)2x+3y+1=0 3)z-3y-1=0
4)z+y—1=0 5)z-y-1=0




62

3anauue Al4.

Haitaure Haumenbinee 3Ha4ende QyHKOHAH y = , €C1H rpadHK 3TOR QYHKIMH OPOXOMT

. -z2+az-3
yepe3 TouKy M (4;-ﬁ)
4 3 1 1 1
1)—-7- 2)--4- 3) -3 4)*-5 5)-1-8-
3ananue AlS5.

36
Haftgure (B CM) AJMHY AYr# OKPYXXHOCTH, OrPaHMYMBAIOMEN KPYT ILIOMALBIO - ca?, ecnu yraosas
Mepa 9roft xyru pasHa 70°

2 1 2 1 2
1) 1§ 2) 2-5 3) 2-3- 4) 3-3- 5) 35
3ananue Al6.

B npapuibHOM ycedyeHHO# TPEyroJIbHOft NMDaMHAE CyMMa IEPHMETPOB OCHOBaHH# paBHA 30 cM, JHHA
60&0ng pebpa paBHa 6 CM, CHHYC yriIa Mex1y GOKOBLIM PeOpOM H IPH/IEXKAIEH K HeMy CTOPOHOH# OCHOBAHMS
pasen E.Hamremombﬁoxomnrpmmnuupaum (B xB. cM)

1)22 2)23 3)24 4)25 5)26
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3ananue Bl.
Ksanparnoe ypapHenne, KOPHE KOTOPOIO B YeThipe pa3a Gosbime KopHell ypasuenus z2 — 7z + 1 =0,
umeer BYA T2 — bz + ¢ = 0. Hatigure 3navenne b—2c

3ananue B2.

Haiiure npoussesenne kopHelt ypasuerus z° — 3z° — 6z +8=10
3ananue B3.

Haitnure cymmy kopaett ypasuenus ||z + 1) — 4| = 2
3apauwe B4.

Hafigure HaMMEHBIIYIO B3 CyMM OepPBbIX N WieHOB apuMETHYECKOR IpOrpeccuy, ecik a; = —143 u
ag = —-127

3azanue B5. 12
CKOpOCTb CKYTTEepa IPH ABHYKEHHH IO PEKe NIPOTUB TEYEHUH COCTABJAET 13 OF CKOPOCTH CKYTTepa 0O
Teyenno. Ha CKOMLKO IPOLIEHTOB CKOPOCTb TeYeHMUsl MEHbIIe CKOPOCTH CKyTTEpa B crosyelt oge 7

3ananue B6.
Ha#inure cymMy KopHefl Wiy KOpEHb, €CJIM OH AMHCTBEHHbI, ypasuenus /16— 3z +2=1z

3anauue B7.

Haitnmre cymmy uenbix pewennlt nepaBeHCTBa 2z + 6 - (—2z — 3) < 0, yA0BNIETBOPMIOIHMX YCIIOBHKIO
<4

3ananue BS.

Briumcimrre B rpajycax 3HaueHHe BLIPAXKEHHs :lt-arcsin (—1/2—5) + 2arctg 1




Ie

3ananue B9.
Hatizure B rpagycax KOpeHb, €CJIM OH JMHCTBEHHBIN, MM CyMMY KODHE! ypaBHEHHs!
3in%z + 3 - |cos | — 3 = 0, npunagexamux urTepsany (—270°;90°)

3aaaunue B10.

Buiyucymure logs ——49——+§l -—I——
I i+ v3 2 M 41233

3ananue Bll.

‘Yraosoit kosdunent kacarensHol k rpaduxy byukuun y(r) = 22462 +9 pasen 3HaYeHHIO DYHKIHY
B TOuke Kacanus. Hafiyrre cyMmy abcupiec TOYEK KaCAHMS

3apauue B12.
Jaupt yernipe Toukn A(2;-3), B(3;1), C(-2;-1), D(3;—4). Haltaure ckaysipHoe npousseaeHue

(AC - BD) - (AD + CB)

3azanue B13.

Hatiaure mwiomane versipexyrousuuka ABCD ¢ Bepmmuamu B Toukax A(6;2), B(8;-2), C(6;-3),
D(2; 1)

3ananue B14.
Hatiaure sHauGosibiiee HeJioe 3HaYECHHE G, IPH KOTOPOM abciucca Beex o6mux To4YeK rpadukoB GyHkipmit
flx)= Tk g9(z) = o 5 looxHTeIbHA




[43

BapuanT N 5

3ananue Al.
Yucaureab H 3HAMEHATENb APOOM — HOJIOXKHTeJbHble Yucaa. Kak u3MeHuTCs ApoOb, €Vl MHC/IMTENH
yMeHbUIMTD Ha 23%, & 3HAMeHaTe/b YMEHbIIMTb Ha 12%?

1) ymesnmmres Ha 11%  2) ymesbumres ma 12%  3) ymenbmmres Ha 12,5%
4) ymemnumurcs Ha 13%  5) ysenmwurcs Ha 12%

3apaune A2,

Ecau muorowren 3z + 23 — 82 + 4 MoxHO npeacTasaTs B Buge (Z +2)(az? +bz+c), T0 cymma a+b+c
pasHa

)1 2)2 3) -1 40 5 -2

3ananue A3.
BN
] t
i
| Kpusas, u300pajkeHHas HA PECYHKE, MOXeET GbITh
! rpacduxoM dymxIpuu
4, X,
v 6 3
l = —_— =8 —
! 1)y 3+‘1’"1 2)y=3 P
! -3 = e — = -
________ :...-..._--....- 3y 3+:c-—1 4)y 3+$+1
! Nv=-3-713
[
i
1




€€

Sanauue Ad.
Hasiaure MuoxecTso 3nadenntt Gyuknuy y =5 — /22 + 1

1) (-00;5) 2) (—00;5] 3) (5;00) 4) (3;00) 5) (—o0;4]

3ananue AS5.
Hatinure o6nacTs onpeaenenus GyHKUME Y = __?_‘;_Z__:__;@
1) (-00;4)  2) (—o0;-5)U(=5;4) 3) [-5;3] 4) (-00;—5] 5)[-5;4)

3ananme AG.
KonuuecTso nesbix pemesudt nepasescrsa ' - |72 + 8z + 7| <0 Ha npomexyrke [—6;1] pasuo
1)6 2)7 3)3 4)4 5)5

3apanue AT,
Ecnu LA, 4B, LCulD-8 4 e yIJibl BHIYKJ0ro 4ernipexyrobuuka ABCD u yron C Tynof,
LA =125 4B =100° :in£C=l—~,main£Dpasea
V2 V2 f 23v32 23v2
nar B-%F 957 057 o
3anauue AS.

Pemure rpaduyecku ypasmenue logy/s(z + 4) = 2z + 5. Yxaxnure TPOMEKYTOK, B KOTOPOM HaXOAMTCH
€ro KopeHb

1) (=8;-2) 2)(-2-1) 3)(-1;0) 4)(0;1) 85)(12)



3ananue A9.
Haiiaure npoussenenne KOpHe# WM KOPeHb, €CJIM OH €/JUHCTBEHHbIN, yDaBHEHUS
logy/3(5 — 22) + logg1622 = 0

1)1 2) -1 3)3 4) -3 5)5

3ananue Al10.

522-3 = 0,04
Ecnu (z,,Yo) — PeleHHE CHCTEMB FH = BT TO IPOU3BEAECHHE T, - Y, PaBHO

1)0,5 2)1,5 3)2,5 4)4,0 5)5,0

3apanue All,
VKaxuTe YMC/IO UE/biX pemennlt HepasercTBa 2 VZ(0,2181-5 — 25) > 0

1)6 2)7 3)3 44 55

3azaune Al2.
Muoxecrso pewenuit nepasencrsa logr(z + 5) — logr(2z — 4) > 0 umeer supy

1) (29] 2) (2500) 3) (9001~ 4) (Z9)U(%00) 5) (29)

3aganue Al13.
VpasHenue reoMeTPHYECKOrO MeCTa Touek Ha mwiockoctd OXY, pasroyaaenusix or Todex A(4; —2) u

B(3; ~3), umeer Bug
1)22-y~-1=0 2)z-y~1=0 3 z+y-1=0
4)2z+y-1=0 5)z-2y+1=0
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3ananue Al4.

Hafizure HauGosbiuee 3HaueHHe QYHKUHH Y =
4yepe3 TOuKy M (2; %)
11 9 1 4 4

l)ﬁ 2)§1- 3)§ 4)5 5)ﬁ

1
P prapyarar 3 ecyiu rpadHK 3TOR DYHKUMH OPOXOAHT

3aganue Al5. %
Ha#izure (B rpaxycax) yriaoBy:o Mepy AYFH OKPYXKHOCTH, OPPAHHYHMBAIOWIE# KPYT ILIOMANBIO - cM?,

ecnumunasmon;wrupanua%cu

1)18 2)20 3)24 4)2 5)28

3azanue Al6.
B npaBusibHO# yCeyeHHOR 4eThIpeXyroJbHOA NMHMpammje CyMMa NEepMMETPOB OCHOBaHml paBHa 40 CM,
AnuHa GOKOBOrO pgﬁpa paBHa 8 cM, CHHYC yria Mexay G0KoBbiM peOpoM H NpHJEXalie#t K HeMy CTOPOHOR

OCHOBaHHSL PaBeH E.Hakmennomﬁoxoaonrpaanmnnnpaum(axn.cu)
1)21 2)22 3)23 4)24 5)25



9¢

3ananue Bl.
KBanpaTHOe ypaBHeHHe, KOPHHE KOTOPOrO Ha 5 eHuuN 60Jbie KOpHEH ypaBHeHHs T2 +4% —3 = 0, umeer
Bug T2 — bz + ¢ = 0. Hattnure 3nauenne

3anauue B2.
Ha#taure cymmy Kopaelt ypasaesns 72—z — 6 = (22 — 9)(z — 1)

3ananue B3.
Hafizure cymmy KopHeft ypastenus (z+1)* —2|z+1|-8=0

3anaunue B4.

Hatiaure Haubo/buIyI0 M3 CyMM IEPBHIX I WIEHOB 8PH(METHISCKOR IPOrPecCHy, ecy a; = 141 u
a =124

3azauue B5. 9
CKOpOCTb KAaTepa NPH JBIKEHUM [0 PEKe IPOTHB Te4eHHst COCTABMSET I OF CKOPOCTH KaTepa 50 Teve-
Hmi0. Ha CKO/IbKO IPOLEHTOB CKOPOCTh Te4YEHHS MeHble CKOPOCTH KaTepa B crogdelt oge 7

S3apanne BE.
Haiizure cymmy KOpHEH HUTH KODEHb, €CJ/IH OH eJHHCTBEHHLI, ypaBHEHHS T = /=5 — 22 — 4

3ananue B7.

Hattqure cymuy nennix pemennit Hepasencrsa /10 — 2z - (22 — 5) < 0, yZOB/IETBOPSIONIMX YC/IOBHIO
z2>1

3anauue BS.

1
Buruucaure B rpagycax 3HAYECHHE BHIDAXKeHHA

2arcaoa(—l) + 2arctgy3




3anauue BY.
Ha#tzure B rpanycax KOpeHb, €CJ/IE OH AMHCTBEHHBIN, HJIH CyMMy KODHell ypaBHEeHHs
2c08%z + 7 - |sin z| — 5 = 0, npuuagnexamux murepany (—90°;270°)

3ananue B10. 3
Boiumcnure log%f \/..+2 091/312+2‘/._

3ananue Bll.

Vraoso#t kosdbuipenT kacaTenbuoR K rpaduky Gynkmuu y(z) = z244z—11 paBen 3uaueHHIO DYHKIHH
B Touxe Kacauas. Hafinure cymmy abCipace TOueK KacaHRA

Baumme B12.
Jann yernipe 'm‘nm A(1;—4), B(3;2), C(-1;-3), D(-2;3). Haitzure ckanspHOe NPOU3BENECHHE

(CA + DB) - (BC - 4AD)

Sazanme B13. .
Hatimure miomanp versipexyronbinka ABCD c Bepmmuamu B Toukax A(-3;1), B(0; —-3), C(-1;—4),
D(—4;-3)

3ananue Bl4.
Hattyure HauMenbluee 1esjoe 3Ha9EHHAE @, IPH KOTOPOM abCuucca Beex o6mmx Touek rpadukos GyHKuuit
a
f(z)= ~u g(z) = ~ oTpHIaTeNHHA
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Bapuant N 6
3ananue Al.

Hucauresns ¥ 3HAMeHaTeNIb ApoOH — moJioxxHTeNbHLE yncia. Kak m3Menwrcs Jpobb, ecu wHcIMTeNH
yBesIHYMTh Ha 26%, a 3HAMeHaTeNb yMeHbmUTb HA 16%7

1) ysemuwumrcs a 10%  2) ymemaumrces Ha 20%  3) ysemmamrcs ma 30%
4) yBenuuures Ha 40%  5) ysesmugumrcs Ha 50%

3azaaue A2.

Ecnu meorowren 3z + 1122 — 14z ~ 8 mMoxuo npejcrasats B Buge (37 — 4)(ax? + bz + ¢), TO cymma
a+b+c pasua
)7 2)6 3)3 48 55

3ananue A3.
1
|
1 vyé
| Kpusas, n306paxkennas Ha PHCYHKe, MOXeET OuTb
: rpadaKoM QyRKIHH
! 1 —1-—2_ 143
"""" s e Dy 11z+3 9y 1+:f-3
-3 0 Xf = — = -] - ———
: 9y 1+z-{-3 9 1 z+3
] =] — —
i
1
1
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3agzanue Ad.
Hatizure MuoxecTso 3uagenntt Gyuxuun y = z° + 6z + 12

1) [12j00) 2) [3;00) 3) (12500) 4) (3;00) ) [6;00)

3anauue AS5.
Hatiaure obnacrs eHas PYHKIMM Y = —u
onpeneJ Y| 1) \/T:;
1) (—00;-3) 2)[-32) 3)(-00;2) 4)(~00;-3)U(-3;2) 5)[-3;]]

3angauue A6.
Kosnuecrso uensix pemennit nepasencrsa z° |22 — 12z + 35| > 0 na npomexcyrke [1;6] pasno
)9 2)8 3)7 4)6 5)5

3aganue A7,
Ecw £ZA, 4B, LCln £D - BHYTpeHHHME YIVIN BHIIYKJIOrO 4Yersipexyronsiuka ABCD u LA = 80°,
£B=160°uctgéC=§,mctgLDpasen

5vV3+6 . 5/3+6 _ 5/3-6 , 5v3-6 _ 6-5V3
V==~ - ¥ 35 9 9
3apanue AS.

Pemure rpacuvecku ypasuene logs(z +2) = 1 — 22. Ykaxure OpoMexyTOK, B KOTOPOM HAXOAMTCS
€ro KopeHb

) (~2-1) 2)(-50) 3)(;1) 4(12) 5)(23)



3aznanue A9.

Hafinzre nponasejenne KOpHe Wil KOpeHb, 6CJIM OM 8AMHCTECHHE, yPaBHEHUS
10g9,25(10 — 2?) + logy92% = 0

1)1 2)2 8)38 4) -4 5) -5

3ananue Al0.

497 = vl
Ecnu (o, yo) - pemenne cucreMsl { oy 7z _ 0,04 @ O CYMME T +yo pasHa

1) -0,1 2)0,2 3) -0,4 4) -0,2 5)0,3

Sananue All.
VYkaxuTe HanMenbIee Hesioe pemenue Hepasencrsa (0,238 —5-2),/z 32 <0

1)1 2) -2 8 -8 40 5) -1

3anauue Al2.

1
Mu0XecTBO peleHUl HEPABEHCTBA

5 —loga(d — 22)
1) [-13;2) 2) (—o0;—-14) 3) (-00;2) 4) (-14;2) B5) (—o0;-14)U(-14;2)

> 0 mMeer Bu,

3aganue Al3.

YpasHenue reoMeTpHYECKOrO MeCTa TO4€K HA WIOoCKoCTH OXY, paBHoyanenHbix or Touek A(5; —2)
B(2; —-3), umeer Bujg

1)z4+3y+8=0 2)3z-y+8=0 3)z-3y-8=0

4)3z+y-8=0 5)z-3y+8=0
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3aganue Al4. )

Haiinure HauMenbinee 3Hadenue GyHKIMY y=:—m—-5-,eamma¢nmﬁd>yxxm OpOXOAUT
1
yepes T09ky M (-4;-53—)
4 1 51 25 1
V-7 D-3 9-m; 97 93
3ananue AlS5.

Jnuna nyru oxpyxuecry passa 0,8,/7 ca,a ee yriosas mepa pasua 24°. Haftngre (B xB.CM) niiomazns
KpYra, OrPaHHYEHHON0 9TOH OKPYKHOCTHIO

1)32 2)36 3)40 4)42 5)44

3ananue Al6.

B npaBusbHOM yceteHHORt TPEYTOJIbHO# NHPAMHJE CyMM8 NEepHMETPOB OCHOBaHHi paBHa 22 CM, UIMHA
GokoBoro peGpa pasHa 9 CM, CHHYC yIVIa Mexly G0KoBEIM PebpoM i NpHIIeXamiet K HeMy CTODOHOH OCHOBaHHS
pasext z. Hatiaare niomans 60xoBo# rpany 9Toff mEpaMuasl (B KB. CM)

1022 2)23 3)24 4)25 5)2



[44

3ananue Bl.

KpaapaTHoe ypaBHeHHe, KOPHH KOTOPOrO B JBa Pa3a MeHbIle KOpHefl ypaBHeHus: T2 ~12r+4 = 0, umeer
Bug z° — bx + ¢ = 0. Haitgure 3uaqenue b — 3c

3ananue B2.
Hatinure npoussesienne kopHe#t ypassenus z° + 1322 + 39z +27 =0

3aananune B3.
Haitoure cymmy kopHett ypasuenus |2 — |z~ 1]| =3

3ananue B4.

Haitnure HaMMeHbLIYIO W3 CyMM OEPBBIX 71 WIEHOB apudMeTHIecKo# nporpeccuy, eciu ay = —157 1
a; =-139

3aganue B5.

3
Cl(OpOCTb BOJQHONO BEJIOCHIEAA NPH ABUXKEHHH II0 PEKEe NPDOTHUB TE€YEHUS COCTABJIAET ﬁ OT CKOPOCTH €ro

no Teyenuo. Ha CKOJIBLKO NPOLIEHTOB CKOPOCTh TeYeHHsl MEeHbINe CKOPOCTH BOJHONO BEJIOCHIENA B CTOAYeH
soge 7

3ananne B6.
Haligure cymMmy KOpHel WM KOpedb, €C/I4 OH €AUMHCTBEHHHH, ypaBHeHuss T — /37 —4z =8

3anaune B7.
Hatinure cymmy uenbix pemrenuft HepaBeHcTBa /8 — 2z-(5—2z) > 0, yAOBIETBOPAIOIMX YC/IOBKIO T > 1

3ananue BS.

Briusciure B rpagycax 3Ha4eHHE BHIDAXKEHHS 2arcsin (-—%—i) + arcctg%




3ananue BY.
Haitnure B rpanycax KOpeHb, eCJIH OH €JHHCTBEHHbIR, MM CyMMY KOpHeH ypaBHEHHS
cosz + 4 - |sin z| — 4 = 0, mpunaanexamux orpesky [90°;450°)

3ananue B10. 0 5 )
Buuucnure log %m + 51091/35—;—2-%
3ananue Bll.

VrioBoi kosdduienT KacaTenphoft K rpacduky dyuknuu y(r) = v2—71+13 pasen snauenuio GyHKuun
B Touke Kacauus. Haliqure cymmy abcipce ToueK KacaHus

3ananne B12.

Jaun yernipe Touku A(4; —-2), B(-3;1), C(2;-4), D(3; —1). Hattnure ckajnspHoe npousBejeHue
(AD - BC)-(CA+ DB)

3ananue B13.

Ha#iaure mnomaap yerbipexyroibiuka ABCD c¢ sepumbamu B Toukax A(2;4), B(4;2), C(-2;-1),
D(-4;2)

3apanue Bl4.
Haitnure ﬂa.u60nbmee3ueuoe 3HaYeHMe a, IPH KOTOPOM abciucca Beex O6IIHX To4YeK rpahuKkoB pyHKImMR
a
f(a:) = 2—z' H g(:c) = m TOJIOXKHTENbHA



Bapuanr Ne 7

3apanue Al.

Yucnurenb M 3HaMEHaTeNb APOGH — MOJOXKHTe/bHHE 4ucaa. Kax @sMeHuTcs Apobb, €C/M UHC/IMTENb
yBenmuuTh Ha 4%, a 3HaMeHATe/b yMeHbMTD Ha 35%?

1) ysenmumres wa 30%  2) ysenuuwrcs Ha 39%  3) ysenmuumrca Ba 55%

4) ysemmuurcst 5a 45%  5) yeesuaurcs Ha 60%

3apaume A2.

Ecau muorowten 2z — 3z — 17z — 12 MoxHO npeacrasuts B Buge (27 + 3)(az? + bz + c), To cymma
a+b+c pasua

1) =7 2) -6 3) -8 4) —4 5) —5

3aganue A3.
1 Ay
i
: Kpubas, u306pakedHas Ha PUCYHKE, MOXeT ObiTh
: rpacduxoM GyHKIEY
2, o X _,__8 _ 1
....... i--,.‘;*.—.—?.—-r;- Dy=1 g+2 Y= 1+g+2
! ) = =] - — = - —
| 3y 1 prorg 4)y 1+$_2
' 5)y=1+
| z+2
|
f
|




3ananue A4.
Hafizure MuOKeCTBO 3Havennlt GyHkuuy y = —z2 + 4z — 3

1) (~o0;1]  2) (=00;1) 3) (—00;—3) 4) (~00;~=3] 5) (00;4]

3ananue AS.
Haitaure o6nacts onpesesnenns pysknuu y = /a3
1) (=3;00) 2)(-=33)U(30) 3)(-3;3] 4)(3;00) B5)[-23

12-2°-2

3ananne A6.
KonuuecTso uebix pemennt nepasencrea zo\z2 + 7z + 10| > 0 Ha mpomexcyTxke [—4;5] pasHo

1)7 2)6 3)8 4)4 5)5

3ananue A7.
Eenu LA, 4B, £C u £D - BHyTpeHHHE yIJIll BHOYKJIONO 4YeTnipexyrojbHuka ABCD u ZA = 1559,
£{B =160°u tg £C=-5-,mctgADpa.neu

)1 2)% 3) -1,5 4)1,5 5)_§

3anauue AS.
Pemmsre rpadrueckn ypasnenne logs(z + 3) = 2 — 3z. Ykaxure OpoMeExyTOK, B KOTOPOM HAXOJHTCH
€r'0 KOpesb

) (=2%-1) 2)(-10 3)(61) 4)(12) 5)(%3)



3ananue A9.
Hainure npoussenenue KOpHel WK KOPeHb, €CJIH OH €AUHCTBEHHHN, yDaBHEHUSA
logy/7(z? — 35) + logagda® =0

1) —49 2) —30 3) —10 4)4 5)7

3ananue Al0.

22+ = 8
Ecna (xo,Yo) — pelueHue CHCTEMB 121% = 111-v » TO UPOH3BEeHUE To - Yo PaBHO

1)0,5 2)0,125 3)0,15 4)0,25 5)0,55

3aganue All. -
-5
VYKaxXuTe KOJIM4YeCTBO LieJIbiX pelneHutt HepaseHcTBa 0, 21/= (27 - (%) ) <0
D1 2)2 3)3 44 5)5

3anaure Al12.
MHoxecTBO pemieHult HepaBeHCTBa [0go,7

>0
57 = O HMeeT Bun

1) (-00; -7, 0) 2) (0’ 5;00) 3) (01 5;8, 0] 4) (01 5;8, 0) 5) (01 5;8, 0) U (8) 0; °°)

3anamne Al3.

YpaBHenue reoMeTPHYECKOr0 MecTa To4ex Ha miockoctd OXY, paBHoyaaneHubix ot Touek A(—5;4)
B(-2;3), umeer Bug

1)3z-y+14=0 2)3z+y—-14=0 3)z—-3y—14=0

4)z-3y+13=0 5)z+3y-13=0




L

3ananune Al4. .
Hailtgure naubosbinee 3Ha4eHue QyHKIMHE Y = P Jmpeary ey rpaduK 3TOM (PYHKUMH IPOXOIUT

yepe3 TO4Ky M (-—1;1)

8
1 1 9 4 25
i 93 I Y7 g
3ananue Al5.

Ha#tqure (B rpaaycax) yrioByio Mepy Ayrd OKDPY’KHOCTH, OMDaHMYHBAIONIEH KPYT ILIOIAABIO g:— cM?,

€C/IM JJIMHA 3TO# AyrH paBHA 2% cM

1)50 2)52 3)54 4)56 5)58

3ananue Al6.
B npasusibHOi yce4eHHON IECTHYTOILHON MUPaMUE CYMMa IEPUMETPOB OCHOBaHHY pasHa 60 cM, JuinHa,
Goxonogo pebpa pasHa 8 cM, cuHyc yriia Mex Ay 6oxoBnM pefpoM u mpunekamelt K HeMy CTOPOHOK OCHOBAHUS

pasen 5 Haftqure miowmans 60KkoBo# rpanu 910t nupamMupsl (B KB. CM)

1y22 2)23 3)24 4)25 5)26



3agauue Bl.
Ksaaparsoe ypasienue, KOPHE KOTOPOrO HA ! eqMHMIly MeHbIIe KODHe#t ypaBHEHMS 2 + 11z -2=0,
umeer Buf Z2 — bz + ¢ = 0. Haligure 3uavenne b-c

3anaumue B2.
Hattnure cysuy kopHeft ypasrerus 272 — 9z + 4 = (22 — 16)(z - 2)

3ananue B3.
Haitqure cymuy kopue#t ypasmenust 2(z —1)2 +|z—~1]/-1=0

3ananue B4.

Haftnure HauGo/bIIYI0 B3 CyMM EPBBIX i WIEHOB apudMeTHIeCKoll IPorpeccy, eci a1 = 147 u
ag = 131

3ananue BS. )
CKopoCTh IUIOBNA NPH KBHXXEHHHM N0 PeKe MPOTHB TEYEHHS COCTABJIAET g OF CKOPOCTH €ro 1O TeweHsio.
Ha cKO/BKO OPOUEHTOB CKOPOCTh TeYeHHS MEHbIe CKOPOCTH IUIOBLA B cTosdelt Boze 7

3anaxue B6.
Haitzure cymMy KopHeit WIH KODeHb, €C/IE OH eIMHCTBEHHBIH, ypabHenns 2+ /10 — 3z =z
3ananue B7.

Haitzure CyMMy LesbX pelIeHHit HepaBeHCTBa /3T + 15 - (32 + 10) > 0, yAOB/IETBODSIOMHMX YC/IOBHIO
z<4

3anauue BS.
Boiuncaure B rpajycax 3Ha9eHHe BHIPaXKeHUS 3arccos (—%) + arctg\/§
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3aganue B9.
Haiigure B rpajycax KOpeHb, €CJIH OH eMHCTBEHHbI, HUIM CyMMYy KOpHeR ypaBHEHHS
28in3z + 7 - |cos z| — 5 = 0, npunaexammx urTepsary (—90°;180°)

3ananue B10. 36 3 .
Buruuciure | =1l —
mmere 109 AT+ V5 | 2 Y816+ 2vas

3ananue B1l.

VYraoso# koadduumenT Kacarensuok k rpaduxy dynkmun y(z) = 2 —8z+1 pasen 3uauenuio byHKIuu
B Touke Kacanua. Hatigure cyMMy abCcuuce TOYeK KACAHUS

3ananue B12.
Hanmt yernipe Toukn A(-1;3), B(-2;2), C(—4;1), D(3;4). Haitgure cxansipaoe Ipor3BeeHHe
(4D + BC)- (CA - BD)

3anauue B13.

Haitaure mwiomans yersipexyroabauka ABCD ¢ Bepmunamu B Toukax A(-1;6), B(1;4), C(-2;-2),
D(—4;4)

3ananue Bl4.
Haitgure maumensmiee ueioe 3Ha4eHKe G, PR KOTOPOM abCIpMCCa BCex 06X To4ek rpadukos ¢yHkmat

2 5
flz)= -f n g(z)= 77— OTPHIATeNSHA
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Sananue Al.

Yucnurens U 3HaMEHATENb APOOH — NOJIOXKMTENbHBE YHCiIa. Kak H3MEHMTCS Apo6b, €CVIM YHCIIHTENH
yMenbImuTh Ha 49%, a SHaMeHaTeNb yMeHbUIMTH Ha 32%7

1) ymempmurcs Ha 17%  2) ymenbmurcs ma 20%  3) ymembmmrcs Ha 23%

4) ymenbummrcn Ha 25%  5) ymensumrca ua 28%

Sapanue A2.

Ecsu muorouwnes 2z° — 22 — 19z — 10 Moxno npeacTasuth B Buae (2 + 5)(az? + bz + ¢), To cymma
a+b+c pasna

1) -2 2)2 3) -3 4) -4 5) -5

Sananue A3.
i
oo
Y X Kpubas, n306pakeHHAs HA PHCYHKE, MOXeT GEITh
1 rpaduKoM QYHKIMEA
0/ 3 X, 8 1
S Dy=2-5=3 D=3
: Du=3-g33 W=t
] = - —
| 5y 2+z—3
]
1
I
]




[£9

3ananue Ad.
Hatizure MuOXeCTBO 3uauenn#t GyHKuuH Y = 2 + 62

1) [0;00) 2) [-3;00) 3)[-9500) 4) (~9;00) 5) [6;00)

3apanne AS5.
Vi2=zi—4z
Hatgure o6nacTb onpeaenesus QyHKUUE Y = _—1\/=z——

1) (—o00;=6] 2) (—o0;1) 3) [-6;1) 4) (—o0;—6)U(—6;1) 5) [-6;0]

3ananue A6.
KomuyecTso nensix pemenuit nepasencrsa z° |22 — 9z + 8| < 0 na npomexytxe [—6;3] pasmo

1)8 2)7 3)6 4)4 5)5

3anauue AT.
Ecnu ZA, £(B, £C u £D - BH € YIVIBl BRIYKJIOrO YeTsipexyroibauka ABCD u yrona C Tynoi,

LA =1T5% £B = 165°, sin LC = 5 ™ sin ZD pasHO

V3+24 7V3 - 24 7V3 + 24 -7V3+24 24-7v3
) -—= ) =% =% 4 50 %) =%

3ananue AS.

Pemmnre rpacduyeckn ypasnenne logy/s(z +4) = 2z — 2. YxaxuTe IPOMEXKYTOK, B KOTOPOM HAXOAHTCS
€ro KOpeHb

1) (-3;-2) 2)(-2-1) 3)(-10) 4)(0;1) 5)(1;2)
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3ananue A9.

Hatiiure npoussejeHue KOpHEeH HIM KOPEHb, €CJIH OH €AMHCTBEHHBIN, YDABHEHHS
logy/3(20 — z%) + logez? = 0

1) -20 2) -18 3) —16 4)4 5)5

3anauue Al0.
522+7y = 0,008

Ecmu (Zo,¥o) — peleHue CHCTEMBl 353 — 043 , TO CyMM& Zo + Yo pasHa

1)1 2)2 3)3 44 5)5

3ananue All. .
4z
YkaxxuTe HauMeHbIIeE LeI0e pelieHue HEPABEHCTBA ((7) - 1) :VZ-4<0
1)1 2)2 3)3 44 55

3ananue Al2.
MsuoxecTso pemenuft HepasencTsa 1ogos(7 — ) — logo3(z — 1) 2 0 mmeer Bug

D7) 214 3) (14 [T 5 (LKYU(4T)

3ananue Al3.

YpaBHeHHe reOMETPHYECKOrO MeCTa TOo4eK Ha mrockocTs OXY, pasaoynaneHHnix oT Touek A(2;4) u
B(4; -2), umeer Bug

1)y-32=0 2)y-3z+3=0 3)z+3y=0

4)z-3y~-3=0 5)z-3y=0




3ananne Al4.

1
I:Iam:.me HauMeHblIee 3HavyeHue QYHKIMHE Y = e Sy U ecsIH rpacuk 9To# PYHKUMH OPOXOAUT
1
yepe3 TouKy M (2;—5)
2 4 4 3
-1 2)-2; 3) -1z 4 -3 5 -2q;
3ananne AlS.

Jyvna nyru okpy>xHocTH pasHa 0, 9/ cM,a ee yraosas Mepa passa 20, 25°. Haiture (B KB.CM) IIIOMAAHL
KPYr'a, OPPAHKHEHHOrO ITOH OKPYXKHOCTHIO

1)56 2)58 3)60 4)62 5)64

3azanue A16.
B mpaBuabHOR yceyeHHOR 4eTHPEXYroJIbHOR mMpaMuje CyMMa HepHMETPOB OCHOBaHHI paBHa 48 cM,
AauHa GoKOBOro peGpa pasHa 9 cM, CHHYC yriia MexAay GoxoBeiM pefpoM M mpusiexxamelt K HeMy CTODOHOM

OCHOBaHM$I paBeH e Hattzure miomamps 60koBoft rpatu 9TOR mUpaMuE (B KB. CM)
1)30 2)31 3)32 4)33 5)34
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3ananue Bl.
KBagpaTHOe ypaBHEHHE, KOPHH KOTOPOrO paBHhl 221 i 223, rae T, T2 — KODHH ypaBHeHus r2—3z—1 =0,
umeer Bug z2 — bz + ¢ = 0. Haitgure shavenne b+ 2c

3apanue B2.
Hatizure npoussefienye KopHelt ypasenus 2z° + 722+ 7z +2 =10

3apanue B3.
Haitaure cymmy xopHe#t ypasuenus ||z —2| - 3| =1

3ananue B4.

Haiinure HauMeHbIUYIO M3 CyMM NEPBLIX N WIEHOB apHdMeTHYeCKOH! nporpeccuy, eciu ¢ = —163 u
ay = —142

3ananue BS5.

6
CkopocTh Gaiiiapku IpU JBHXKEHHH IO peKe IPOTHB TeYEHHS COCTABJAET — OT CKopocTH bGaltzapku mo
TeueHui0. Ha CKOJIbKO NPOLEHTOB CKOPOCTh T€YEHHsI MeHbIle CKopocTu Galiiapku B crosiyelt Boge ?

3ananue B6.
Hannure cymMMy KOpHElt MUIH KOPEHb, €CJIM OH €JUHCTBEHHBI!, ypaBHeHuss /1 -3z -z =3

3ananue B7.

Halizure cymMy nesbix pemneHuit HepaseHCTBa 3z + 21 - (—3z — 10) < 0, yAOBJIETBOPSIOMKX YCJIOBHIO
<5

3apauue BS.

1 1
BoiunciuTe B rpafiycax 3HaYEHHE BHIPAXKEHUS arcsin (——) + -arctg—l-

3) V37N
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3azanue BY.
Hattaure B rpagycax KopeHb, €C/IH OH €JUHCTBEHHBIH, WM CyMMY KOpDHe#! ypaBHEHHS
s1n?z + 4 - |cos z| — 4 = 0, mpunasexamux unTepsany (—90°;270°)

3ananue B10. 21 )
B ! —_— —_—
BIYUCIIUTE 09‘/1_1\/5+\/i§+ 091/11 17+ 2760

3ananue Bll1,

Vrnosoit koscbduumenT KacarenbHOH K rpacduxy byrknun y(z) = 22+ 7z — 7 paBeH 3Ha4eHHIO QYHKIHH
B Toyke KacaHusi. Hafiiure cyMMy abCICC TOYeK KACAHHS

3azanue B12.
Janp yernipe Toukn A(—2;1), B(3;-1), C(4;0), D(2; —3). Haitmure ckansipHOe IpOU3BEEHHE

(BC - AD) - (AC + BD)

3ananue B13. R
Hagure mwiowap yerbipexyronsuuka ABCD ¢ sepmunamu B Toukax A(5;3), B(8;2), C(5;-3),
D(3;-2)

3ananue Bl4.
Haiinure HauGonbiuee Lenoe 3Ha4eHHe G, PH KOTOpoM abcuucca Beex obumx To4Yek rpacukoB PpyHKuui

flx)= % u g(z) = IOJIOXKHTEJILHA

222 + 6z



9s

BapuanT Ne 9

3ananue Al.
Yucnurens ¥ 3HaMeHaTelb APOoGH — MOJOXKHMTeNbHbe yucaa. Kax u3MmenurTcss Apobb, /M YMC/IMTEND

yBenuuuTh Ha 32%, a 3HAMEHATENb YBeIUu4uTh Ha 10%7
1) yeemuumrcs ma 10%  2) ysesmumres 5a 20%  3) ymenuumrcs Ha 30%
4) ypesuamrcs Ha 40%  5) ysenmuumrcs Ha 42%

3anauume A2.
Ecnu muorowien 3z° + 822 + 9z — 4 Moxuo npeacrasuts B uge (3z — 1)(ax? + bz + ¢), To cymma
a+b+c pasHa
1) -1 2)2 3)8 47 56
3ananue A3.
Ye |
1
: Kpusas, u306pakeHHas Ha PHCYHKe, MOXKET 6HTh
) rpacduxom GyHKIHR
|
1 3
I = — —— = e ——
) 2;’ 1)y 213:._‘1 2)y 21+:';__1
---—_._;;\-\*- --------- _ _
o\ X 3y 1+~-——-—-$I2 4)y 2+_z+1
: 5)y=2+m
'
1
I
I
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Sananue A4.
Hattaure MuoxecTso 3uauenntt pynxnuu y = 35+ 4 4

1) (0;00) 2) (1;00) 3)(4500) 4)(=1;00) 5) (3;00)

3ananue AS5.

Hadinurre obnecrs onpeaeatuns GyHEngE y = Vie—z 6z

z+
1) (~6;00) 2) (2;00) 3) (—-6;2)U(2;00) 4) (—6;2] 5)[-5;2]

3ananue A6.
Konuyecrso uesuix pemennit nepasencrsa z|z? + 6z + 5| <0 na mpomexyrxe [—4;1] pasHo

)7 2)2 3)3 4)4 5)6

3anaume AT.
Ecna £A, £B, £C u £D - pHyTpenHue yrisl BHOYKJIOIO dernipexyronbiuka ABCD u ZA = T5°,
4B = 150°, cos £LC = 0,6, 10 sin £D pasex

p 12 g g V2 s W34
3ananne AS.

Peumre rpadugecku ypasaeane logs(z + 2) = 6 — 2z. Ykaxwre nNpomMexxyToK, B KOTOPOM HAXOAUTCH
€ro KopeHs

1) (=2%-1) 2)(-50) 3) (1) 4)(12) 5)(%3)



8%

3ananue A9.
Hatigure npoussejenue KOpHel WM KOPEHb, €C/IH OH €AWHCTBEHHbIA, yPaBHEHUS
logo,25(z? — 12) + logiz% =0

1)1 2) -16 3) —18 4)4 5)5

3ananue Al10.

921!-2 = i
81 , TO CyMMa T, + Yo PpaBHa

Ecnu (%o,Yo) - pelenye cHCTeMbl { iy _ 8

1) -0,5 2)0,5 3) —1,5 4)1,5 5)2,5

3ananue All.
1

VKasKHTe KOMMYECTBO UEIbiX pemmenuit Hepasencrsa 0,3!/(F+1) (0,25""3 - -8-) >0

1)1 2)2 3)3 44 5)5

Saganue Al2.

1
M=uoxecTBo pelneHH#t HEPABEHCTBA

3 —log4(2z — 8)
1) (400) 2)(36;00) 3)(4;36) 4)(436] 5)(4;36)U(36;00)

> 0 mmMeer BHA,

Saganue Al3.

YpasHeHHe reOMETPHYECKOr0 MeCTa To'4eKk Ha miockocTd OXY, paBHOoynaseHHBix OT Todek A(3;—4) u
B(5; —2), umeer Bug

1)2z-y-1=0 2)z+y-1=0 3)z-y+1=0

4)z-y=0 5)z+y=0




6S

3ananue Al4.
Hasipure HauGosmbmiee SHadenHe yHKODHH Y =

4yepe3 TOUKy M (1; -1-)

1
FTrasie oH rpadEK 9TOR (PYHKIMH TPOXOAMT

3
25 9 1 1 4
I)E 2)ﬁ 3)5 4)5 5)-5-
3azanme Al5.

Haitpure (B CM) AMHY AYrH OKPY>KHOCTH, OrPAHHYHBAIOMIEHN KPYT IUIOMALBIO %? cuz, €CJIH YrJIoBasi
Mepa ool gyru passa 20°

2 1 8 7 5
iy 213 35 4

7 Y3

3aganue Al6.

B npasiibHOM yceueHHON MIeCTHYTO/ILHOR NUpaMB/ie CyMMa NEPHMETPOB OCHOBaHHH paBHA 69 cM, au-
Ha GOKOBOrO peépa paBra 10 cuM, cunyc yrna Mexnay GoxoBbiM pebpom H mpunexamell K HeMy CTOPOHON

OCHOBAHMA PaBeH 5 Haiture momans 60k0Bo#t rpaHy STOR MEpaMUAN (B KB.CM)

1)20 2)21 3)22 4)23 5)24



3apanue Bl.
KsampaTHoe ypaBHeHHe, KOPHH KOTOPOro Ha 1 eaumuuy Goibme KopHeli ypasHemus 2 —2r —5 = 0,
uMeer Bug, =2 — bz + ¢ = 0. Hafiure 3uavenne b-c

3ananue B2.
Halizmure cymmy KopHe#t ypasuenus 2%° + 5z —3 = (z’ - %) (z+2)

3ananue B3.
Haiture cymmy KopHesi ypasuenus (z+2)2 -2z +2/-3=0

3axanne B4.

Ha#inure HauGosbIIyI0 H3 CyMM IEPBHIX 7t WICHOB apHbMETHYECKOH IpOrpeccuy, eciu 61 = 153 u
az = 138

3agaune BS5. 8
CxopocTh KaTaMapaHa OPM ABHJKEHHM [0 peKe IPOTUB TEYEHUS COCTABJIAET 7 OT cxopocru ero mo
TeueHmio. Ha CKO/ILKO OPOLIEHTOB CKOPOCTH TeYEeHHs MEHbIlle CKOPOCTH KaTaMapaHa B crosyelt Boge ?

3anauue B6.
Ha#inure cymMy KOpHEH MM KOpPEHb, €CJIM OH eAMHCTBEHHBIN, ypaBHenus 5 — /—11 — 3z=-z
3ananue B7.

Hafinure cymmy neabix pemenn#t epasencrsa /10 — oz - (37 + 5) < 0, yA0BNIETBOPHIOMEUX YCIIOBHIO
z>2-5

3ansuue BS.
Boruuciure B rpaycax 3HaueHHe Bupaxenus arccos 0 — 3arcctg(—v/3)
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3aganue BY.
Hatiaure B rpajycax KopeHb, €CJIH OH €JHHCTBEHHEIN, WM CyMMY KODHeEHl ypaBHEHUS
2c0s2z + 9 - |sin z| — 6 = 0, ppuBagrexamux uurepsaty (—90°; 180°)

3ananue B10.
Briuncsure log\/gT +lo g“l7+ oW/

3agauue Bll.

Vryoso#t kosumuenT KacaTenbHOl K rpadeky. Gyskman y(z) = £2+9z —9 pases 3Ha%eHMI0 QYHKIUE
B Touke KacaHus. Haltaqure cymMmMy aGCuice TOUYEK KBCAHMS

Samtme B12.
Jlaun: yersipe 'ro'-um A(1;2), B(3;-4), C(—2;0), D(4; -1). Haitnure ckansipHOe OpOU3BEAEHHE

(AC + BD) - (AD - CB)

3ananue B13.

Haitnure wiomans dersipexyronsauxka ABCD c sepmunamu B Toukax A(-2;8), B(-1;6), C(-4;2),
D(~6;6)

3ananue Bl4.
Haitpure HauMenbee nesloe 38a%eHHe &, IPH KOTOPOM abcuucca Beex o6mux Tovek rpadakos GyHKiult
a
f(z) = Er g9(z) = ~ 327 7 55 NOIORHTENLHS



Pa36op 3apannii Tecra no Matematuie Ne 10

Casunyeea H.B., memooucm Dedepanbrozo yenmpa mecmuposéarus

Yacts A

Al. Yucnurens ¥ 3HaMeHaTedb OpoOM — NONOXHTENBbHBIE uHcna. Kak
M3MEHUTCA JpoOb, €CIH YHMCIUTENb YMEHBIIHTH Ha 28%, a 3HaMeHaTeNdb

YMeHBIIHTH Ha 25%7
1) ymenpmurcs Ha 3% 2) ymensmutcs Ha 4%
3) ymenpmuTcsa Ha 5% 4) ysennuurca Ha 4%

5) ysemuuurcs Ha 3%

Pemenue.
Ilycts x — yHcnHTeNs NPOOH, y — 3HaMeHaTeus (x, y > 0). Toraa:

20285 0,962, £-0,96%=0,04%
y=0,25y y y y y
Jpo6s ymeRbmHuTCA Ha 4%.

OrBer: Ne 2.

A2. Ecm MHorowreH x° +2,5x%+5x+2 MOXHO IPENCTaBUTh B BHAC
(2x+1)(mc2 +bx+c),1‘o cymmaa+b +c pasHa
1) 4,5 2) 2,5 3) 3,0 4) 35 5) 5,0
Pemenne.
42,557 +5x+2=(2x +1)( @’ +bx+c).

BHIIOMHUM IpeoOpa3oBaHHA:

0,5x% +0,75x+2,125 =ax? + bx +c,
Torna a=0,5, b=0,75, c=2,125.
a+b+c=3,5.

OTteet: Ne 4.
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A3.

A4,

AS.

Kpupas, wu3o6paxenHas Ha :
PHCYHKe, MOXeET GBITh rpadHKoM |
byHKIHH ]
1) y=l+—2 '
y= x-2 :

N oo -
x+2 2 0 X

6
3) y=l——no
)y x+2

4) y=3-
)y x+2

5) y=1+
)y x+2

OtBer: Ne 5.

Haif/iuTe MHOXECTBO 3HaueHHH QYHKIHM y =X’ +4x+5
D[S)  2)(55)  3) [Lee) 4) (1;) 5) [25)

PenmieHne.
I'papukom nammoil ¢yHkumu sBnseTcs mnapaGena. Ee HauMensmee

b 4
3HaveHMe paBHO Yo =y(X,), rme Xxo= —og TOTER X= 5= -2,
Yo =4-8+5=1. MuHOXecTBO 3HauecHHMI PyBKIMM Tl; o).
OtBer: Ne 3.

Hatimure o6nacTh onpeeneHns QyHKOUY y = —7_—-“2_“11:4:‘
x

1) (=5;0) 2) (-5-2)

3) (-5;2)U(2;0) 4) (-5;2]

5) [4;2]
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A6.

A7.

Pewmenne.

O6nacTs onpenencHus GyHKIMU y = 12-x? —dx 3a/1a€TCA YCIIOBHEM:
3x+5
{12-x2-4x20,
x+5>0;
H306pa3nmM pelmeHne JaHHOH CHCTEMEI HEPaBEHCTB Ha THCIIOBOM IpAMOif:

-6 -5 -2
O6nacts onpenenenus Gynkupm (-5;2].
Otser: o 4.

KoNM4ecTBO IENHIX pemeHHH HepaBeHCTBa x’-lx2—10x+l6l>0 Ha

opomexytke (—1;7] pasHo

1) 10 2)9 38 46 5)7
Pemenue.

H3 nanHOro HEPaBEHCTBA CIIEAYET: x>0 m x#2;8. Toraa pemeHus
HEpaBeHCTBAa H300pa3HM Ha YACIOBOH IpAMOH:

M._*'_._.»

0 2 8
-1 7

Ha npomexcyTke (—l; 7] CONEPAXHATCA 6 NENBIX peICHH HepABCHCTRA,

Otser: Ne 4.

Ecm ZA, £ZB, ZC ®w /D - BHYIpEHHHE YIIN BHEHIYKJIOro
geTnpexyronsauka ABCD 1 £LA=130°, £ZB=170°, sinZC=0,6, 10
cosZ D pasen

3 4-33 4+3V3 3WV3-4 " 4+3J3 5) 43+3

2 3
10 ) 10 ) 10 10 10




Pemenne.
MocTporm uepTeXk NO YCNOBHIO 3ajaud, C
INOCTPOMB JaHHbI YETHIPEXYTONBHHK 10

TpPeyro/ibHHKa. &

Mycts LC=a,torma £LD=60°- B

cos £ D =cos(60°-a)=

=c0s60°cosa +sin60°sina = 120°

1 3.
=—cosa +——sina.
2 2

. 6 8
Ham  pano, urto sma:-l-(—)-, TOr;a cosa=ia, nony4yaem

cosAD—— [—-—9—-4+3J—
210 2 10 10

OrBet: Ne 2.

. Pemmre rpapuuecku ypasuenme  log;(x+3)=2x+3. Vraxure
IPOMEXYTOK, B KOTOPOM HaXOAHMTCS €ro KOpeHb

D (-2-1) 2) (-50) 3 (1) 4 (L2) 5 (%3)

Peumenne.
IMoctpoum rpadukn HBHHBIX GYHKUMIL. ..
KopeHs  ypaBHEHHS  HAXOOMTCA B — Y /
. y F2x #3
npomexyTke (—2;-1). /11
OtBet: Ne 1. l
1
0l
i
N Y 1pRisty 73)
'L““F

. Hafinure npousBeneHHe KOPHEH WM KOPEHb, €CIIM OH E€IHHCTBCHHBIH,
ypaBHeHHus log, ¢ (xz - 30) +logyo x*=0
1) -39 2) -36 3) 10 4)6 5) 16
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Al0.

Pemenne.
IIpumenss cBoiicTBa Jlorapu(MoB, BBITONHIM NpeoGpa3oBaHus:

log,,4 (.wc2 —30) +log,x2 =0,

2

2log;/; (xz ‘30) =log, X,
2
l°g|/7("2 '30) =log,,, x*, Torna

2
x2—30) =x2, MnycThb x2=a,

a*-60a+900-a=0,

a’-61a+900=0,

a, =36, a,=25u

x=6, x,=-6, x3=‘5, X4=-5.

IMpoBepky HalneHHBIX 3HAYEHHMii BBINONHMM C INOMOLUBIO HEPABEHCTBA
x,=30>0.

Yncna -5, 5 — 3TOMY HEPaBEHCTBY HE YIOBIETBOPAIOT. 3HAYNT, KOPHH
ypaBHeHMd yHucna: —6 u 6, a ux npousBeneHue: — 36.

OTtBer: Ne 2.

Sx-y
l) =27

Ecmn (x5 ) — peweHune cucTeMsl (3

72x-y =
49

, TO CyMMa X, + ¥,

paBHa
)1 2) 2% 3)3 4) 1% 5) 2=

Pemenue.

1 Sx-y s
| =3, [5x-y=3,
(3) = { 7 = x0=—l, )’o=1-1-

— 2x=y==2. 3 3

1 .1
] xo+yo=-§-+l-§=1.

OTtBet: Ne 1.



All

Al2.

Al3,

Vkaxure HaUMeHbLIee uenoe peluenne HEpaBEHCTBA
Jx+1(45% -16)20

11 2)2 3)0 4) -1 5)-2
Pewenne.

Jlanuoe HEPaBEHCTBO PaBHOCHJIBHO CHCTEME!

x2-, x2-l,
{Y = 1 = xe{—l}u[—-;-;oo).

45x+3 242; xa_g.

HaumeHbluee Lenoe peleHue HepaBeHCTBa — YUCio — 1.

OtBeT: Ne 4.
2x-10
MuosxecTBo pewiennii HepaBeHCTBa log, T >0 uMeeT BUA
x
1) (5;21) 2) (5;21] '3) (5;%0)
4) (5;21)U(2]; ) 5) (~es;-11)
Pemenne.
2x-10
O6nacTe OnpeneNneHNs HEPABEHCTBA HAXOMMTCA U3 YCIIOBHA T >0
b
JlanHOe  HepaBeHCTBO  [IepenHIieM B CNEAyIOIleM  BHAE:
lo 2x-10 2logy,1
Bo2 7 = %802

T.x. norapudpmuueckas ¢yHkuus c ocHoBanueM 0,2 sBnsgeTcA
yOriBalomeli, To HCXOQHOE HEPABEHCTBO PABHOCHIIBHO CHCTEME:
2x-10

>0
’ S5<x<-11
x+11 ¥ o sexsgal
2x-10 -11<x<2];
——=<1
x+11
OtseTt: Ne 2,

VpaBHeHHE TeOMETPMYECKOrO MeCTa TOueK Ha miockocth OXY,
paBHOYZaneHHsIX oT Todek A(2;-3) n B(3;-4), umeer Bun

1) 2x+y-3=0 2) x-y-6=0 3)
2x-y+3=0

4) x+2y-6=0 5) x-2y-3=0

Oteer: Ne 2.
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Al4.

AlS.

Al6.

Halinute HanGonbluee 3Havenne QyHKuMn y=—————, ecau rpaduk
x“+ax+5
3TOH QYHKUMH NPOXOAMT uepe3 TOUKy M (2; :15—1)
49 1 25 9 3
1) — 2) — 3) — 4) — 5) —
) 215 ) 5 ) 124 ) 46 ) 14
Pemenne.

Haiinem 3HaueHune a mia JaHHOH QYHKLUMH NPH YCJIOBHH, 4TO rpadux

GYHKIMH IPOXOIMT Yepes Touky M (2; i) , TOrza:

41
SR N B
2°+2a+5 41
OnpenenuM cTaiMOHapHEIE TOYKH GYHKIMM Ha ee 00/1aCTH OonpeneNeHus:
, 2x-0,4

=—-——————, x=0,2 — TouKa MakCUMyMa.
(xz -0,4x + 5)

3uayeHne GyHKUMH B 3TOH TOYKE PaBHO:

L =1 _100_25
(0,2)2-0,2-0,4+5 496 496 124’
Otser: Ne 3.

Haiinute (B cM) InIMHYy HRYrH OKDYXHOCTH, OTPaHHYMBAIOLIEH KpyT

16 ! .
MIOIAABI0 — CM’, €ClIM YI/IOBas Mepa 3Toif yru paBHa 10°
T

1) -g- 2) ';‘ 3) % 4) i;- 5)

VRN §]

Pemenne.

3Has nuowaae Kpyra, HailieM ero paauyc: R=—‘1 (cMm). TTo dopmyne
/4
4

-—-10
nRd i 2
1= BEIMMCIIUM WTHHY Tpebyemoit nyru: [ = —Z—== (cm).
180 y TpeOy. myr. 180 -9 (cm)
OtBer: Ne 5.
B npaBunbHON yceueHHON TpeyronpHOH NuUpamuae CymMMa IepuMETpoOB

OCHOBaHHU# paBHa 52 cM, iMHa GokoBoro pebpa paBHa 7 cM, CHHYC yria
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Mexay GOKOBBIM pcOpOM M Mpuiexalueil K HeMy CTOPOHOI OCHOBaHHS

3 . . o
paBeH 7 Haiinute nnowans 60K0BoO#i rpany 3Toi mipaMuibl (B KB CM)

1) 24 2) 25 3) 26 4) 27 5) 28
Pemenne.
IToctponM uepTex no ycioBHIO 3anayM, rae A B
tpaneuns AA'C'C - 6GokoBas rpamb l
nupamunsl. Ee miowans BeMHCAfETCA MO
dopmyne: y B
S= _A_C_/E'*'_f_g .oC C“/
U3 AC'OC (£0 =90°) naitnem: -

"
co=3, 0C=210. a,
CyMMa [EpHMETPOB OCHOBAHHH [HpPaMHIbI 7
paBHa 52, torma ecnu A'C'=00=a, T0
6a+6x=52, a=5—62—2~/T6. AT “ o C
S=g:-£2i-2—{'h=(a+x)-h, S=(§63-2«/1_0+2J1_0)-3=26 (cM).
OTtset: Ne 3.

Yacte B

. KsanpatHoe ypaBHeHHe, KOPHH KOTOPOro Ha 3 efMHHLBI Goiblue KOpHER

ypaBHEHHS xX+3x-3= 0, HMeer BHA x2=bx+c=0. Haiiaure
3Hayenue 2b+c

Pemenne.

1) HaiineM  KOpHH  ypaBHEHHA x?+3x-3=0; X = :-3:"—2-[2—1—,
-3-421

X = —

2) HaiineM KOpHH BTOpOrO ypaBHEHHMA, 3Haf YTO OHM Ha 3 eAMHMUBI
6onblle KOpHEH nepBoro:

X =1,5+0,5V21, x,=1,5-0,5V21.
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B2.

B3.

3)Mo Teopeme Buera, ecnu X, M X3 — KOPHM YpaBHEHHs
x>+ px+g=0, T0
(1,5+0,5v21)+(1,5-0,5V21)=-p, 3=-p = b=3;

(15)2=(0,5¥21) =g, g=-3 = c=-3,Torma 2b+c=6-3=3
Otser: 3.

Haliaute cyMmy KOpHe# ypaBHEHHA x*+6x+5= (x2 - l)( x+3)
Pemenne.
ITpeoGpasyem maHHOE ypaBHEHHE:
K +6x+5=(x" =1)(x+3),
(x+5)(x+1)=(x=1)(x+1)(x+3),
(x+1)(x+5-—(x-1)(x+3))=0,
(x+1)(1\:2 +x—8)=0.
Torna KOpHAMH ypaBHEHHA ABIAIOTCA:
_oly33_-1-433

2 5 2
CymMa KopHeil ypaBHEHHA paBHa — 2.
OTtBet: - 2.

x1=—1, x2

Haiigute cymMy KopHe#i ypaBHerus (x - 1)2 -|x-1]-6=0

Pelenue.

JlanHoe ypaBHEHHE PaBHOCHIBHO COBOKYITHOCTH CHCTEM:
x=-120, 2 x-1<0,

1

) (x-1)" -x+1-6=0; (x-1)*-1+x-6=0.

PeitaeM nepsyto cuCTeMy, MOIy4aeM KOPEHb X, =4, yNOBJIETBOPAIOLIMI

BCEM YCIIOBHAM.
PeiiiaeM BTOPYIO CHCTEMY, MIOJy4aeM KOPEHb X, =—2.

CyMMa KopHe# ypaBHeHHs paBHa: 4—-2=2.
OTtBeT: 2.
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B4. Haiinute HauGonpiIylo H3 CyMM IEPBHX 721 WIEHOB apH(METHUECKOM

BS.

nporpeccHy, ecmu a4 =125 u a, =113

Pemenne.

Ina HaxoxneHHs HauGonbmeldl cyMMBl n wieHOB apHdMermueckoi

nporpecchy Haftaem d':

d=ay,-a, d=-12,Torna
2a,+d(n-1

S, = 4 2 i n, S,=

neN.

T.e. HyxHO HaliTH Takoe 3HaueHuWe n, NpH koTopoM Gymxmus S(n)

npuHEMaeT HauGonbmee 3HadeHne Ha Beell o6nacTu onpenenenud. n=11

~ eQUHCTBEHHAdA CTAHOHAPHAA TOYKA, TOYKA MAKCHMyMa.

BrruncnaM HauGonbinee 3HAYEHHE CYMMEL:

Sn=2-l25—122 11-1 11=715.

M-n, S, =131n-6n, rae

Orser: 715.

CxopocTs napoxofia pH ABIDKCHHH 10 PeKe MPOTHB TEUCHHN COCTABJIACT
25% oT cKOpOCTH 1o TedeHMI0. Ha CKOMBKO MPOLEHTOB CKOPOCTH TEYEHHS
MeHb1IIe CKOPOCTH NIapoXoJa B cToAvel Boge ?

Pemenne.

OGo3nayuM x (kM/9) — CKOPOCTh Hapoxoia, a y (km/4) — CKOpOCTH
Tegerud. [To yCHOBHIO 3a5a4H COCTABHM ypaBHEHHME:
0,25(x+y)=x-y,Torma y=0,6x.

CxopocTs TedeHHA Ha 40% MeHbIIe CKOPOCTH MapoXoaa.

Orser: 40.
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B6.

B7.

Haiiante cymMmy KopHel Wnn KOpeHb, €Cllii OH EAHHCTBEHHbI, ypaBHEHHS
x—-+19-3x=3
Pemenne.

PewyM JaHHOE ypaBHEHHE: x-+19-3x=3. D10 ypaBuenue
PaBHOCHJIBHO CUCTEME:

x-320, x-320,
2 =>4, =
19-3x=(x-3)"; x*=3x-10=0;.

OTeert: 5.

Haiiiute cyMMy UeNbIX pelleHMii HepaBeHcTBa +12-3x - (3x-5)<0,
YIOBJIETBOPAIOLINX YCNOBHIO X = -]
Pewenne.

JlaHHOE HEpaBEHCTBO B JIEBOW 4YaCTH COAEPXXHT MpPOM3BEACHHE OBYX
MHOKHTeNeH, OOMH K3 KOTOPBIX HEOTpHLATENEH Ha MHOXECTBE

HONYCTHMMEBIX 3HAYECHUH (\/ 12-3x 2 0) , TO J[aHHOE HEPaBEHCTBO
PaBHOCHJILHO CHUCTEME:

3x-5<0,
{12 -3x20.
YuyutbiBass ycinoBus  x=-1, u300pa3suM pelieHHe HEpaBEHCTBa Ha
YHCII0BOH NPAMOHA.

— T 1
4

1 2
13

CyMMa uenbIX peleHuii HepaBeHCTBa NPH ONpPEAENEHHOM YCIIOBHH PaBHA:
-1+1+4=4.

OtBeT: 4.
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BS.

B9.

B

BruucinTe B rpagycax 3Ha4CHHE BHPaKeHAA 2amsin-§- + arctg( —-l)

Pewmenne.
T.x. arctg(~1) =-arctg] =—-§, a arcsin‘—/zi=§, TO TOrAa:
J_E_ST s
3 4 12
Orser: 75

Haiigare B rpaxycax KOpeHb, €ClIH OH CAMHCTBEHHRBIH, WM CyMMy KOopHeEH
ypaserus  2cos’x+5-fsinx]-4=0, npHEamiexammx wumTepBaMy
(0°270°)
Pemienue.
JlarHOE ypaBHEHME MPeobpasyeTcs B CHCTEMEL:
1 {2m2x+5sinx—4 =0, 2) {Zcoszx—SSinx—‘t =0,
sinx 20 sinx <0.
Pemas cHCTEMH, NOTy4acM KOPHH:

sin x; =1 sing,=-1
1 2’ 2 2’
xl_—.(—l)"—:;--i-an,ne z, x,=(—l)"“%+1m, neZ.

Cpens xopHeE#H ypaBHEHHA HPOMEXYTKY (0°; 270°) npaHaiexar: 30°,
150°, 210°. Cymma ux paBra 390°.
Orser: 390.



49 1
B10. Beiuncaure logﬁm+l°gl/7“8+2 5

BI11.

Pewuenne.
BrluncnuM 3HayeHKe BIPaXeHus, IPUMEHsAs CBOCTBA orapugmos:

49 1
8 s B g T
=logﬁ49-logﬁ(\/§+~f5_)+log,,7l—log,/7(8+ ZJE)=
=4—logﬁ(\/§+\/5-)+0—logl,7(8+2~/T§)=
1 V3++5
—do 031/7( )

log,,7 V7

=4+2log,; (V3 +5)-log,/, (8+2V15) =

(VB+v3)
=4+]0g”7 —Sm— =4,

OTBeT: 4.

~ log,/7(8+2+15)=

Vrnosoit  koddpdHuUMEHT  KacaTenbHOM K rpapuky  yHKuMH
y(x)=x"+3x~3 paBen 3Hauenuio GyHKuMU B TouKe Kacanus. Haiigure

cyMMy abcumce ToueK KacaHHs

Pewmenne.
YrnoBoii koadduumeHT KacaTensHoi k rpaduxy dynkuuu y(x) B Touke

(%05 yo) paBeH 3HAYEHMIO MPOHM3BOJHON B TOuKe Xo: k=)'(x, ), Toraa
V(x)=2x+3 n

2xp +3=x¢ +3x, -3,

xt+x,-6=0.

xp=2, xj=-3.

CymMa abcumce Touek KacaHHus paBHa:

=-3+2=-1.

OTtset: - 1.
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B12. lans uernpe Toukn A(;-2), B(2;3), C(-L4), D(-3;-2).

B13.

HatifuTe CKanapHOE IPOM3BENCHUE (C_'-E + 75) . (B_D' - Z_C")

Pemienne.
HaiineM KOOpANHATH HEOOXOAHMEIX BEKTOPOB:

CB(3;-1); AD(-4;0); BD(-5;-5); AC(-2;6).

Toraa BekTOp, ABAAOMMHACA CyMMOH BEKTOpOB CB+4D Oyner umetsb
xoopaunatst ~ (—1;~1). Bekrop, ABNfIOMMACA PASHOCTHIO BEKTOPOB
BD-AC GyZeT HMeTs KOOPAHHATH (=3;-11). Borancaum cranaproe
IIpOH3BENCHHE:

~1-(=3)+(-1)-(-11)=14.

Otser: 14.

HaiiauTe miomans weTHpexyronsHuka ABCD c BeplIHHAMHE B TOYKax
A(2;5), B(4;-1), C(3;-5), D(-—l;-l)

Pemienne.

ITnomans YernipexyronbHuka ABCD

HaiimeM depes CymMmy IUtomaneit sy

TpeyronsHukos DAB u DCB. \

AO-DB

Sapas = — -TorAa

A\ 4

A0 =6, il

DB=\(4+1) +(-141)* =5. N3

LS
-\\

=6.5=

S, —=15.
ADAB =

<)

SAwB - ng‘ DB , TorIa l_ 2; —

CO =4 u sADC,=-4—é—5-=1o.

IMnomaas yeThipexyronbHuka ABCD pasHa:
15+10=25.

Orser: 25.
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B14. Haiinute HanGonbluee wuesoe 3HayeHHe a, NpH KOTOPOM abcumcca Bcex

o 2a 6
obwux Touek rpapuxoB ¢yHkumi  f(x)=— u g(x)=—
X x“+x
MOJIOKUTEbHA
Pewenne.
Ecau rpaduxu umerot obume ToukH, TO:
2a 6

, 2a-x*+2ax=6x,

X x2+x

2ax’ +2ax<6x=0.
2x(ax+(a-3))=0.
Haiinem nanGonbluee nenoe a, npu KoTopoM abcuucca obuwed TOYKH

GyZneT nonoxurensHa:
ar+(a-3)=0, a-3=-ar,
x=3—a’ 3-a >0,
a a
pEeLIEHHEM 3TOTO HEPAaBEHCTBA ABJAETCA  MPOMEXXYTOK (0;3).
Hawubonbuiee uenoe ynucio B HeM 2.
OtBer: 2.
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NMPABWIBHBIE OTBETbl K TECTAM IO MATEMATHKE

Yactb A

Al0

A9

A8

A7

A6

AS

Homepa 3apanuii

Ad

A3

Al3 | A14 | Al5 | Al6

A2

Homepa 3agannii

Al12

Ne

Bap.] Al

Bap.] All
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Yacth B

Ne Homepa 3anannii

gap.}] B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
1 14 1 4 -960 60 5 -6 435 0 9
2 -50 -1 -2 -804 25 7 3 195 | 810 4
3 9 3 6 685 10 -2 10 120 | 720 8
4 -4 -8 -4 | 711 | 96 4 6 75 | -180 6
5 3 2 -2 657 | 90 -3 8 210 | 360 12
6 3 -27 2 -765 30 9 7 -30 810 10
7 1-130] 4 2 750 | 20 3 -1 420 | 120 6
8 -2 -1 8 -716 | 48 -1 [ 2 -20 | 180 4
9 -8 0 -4 858 | 64 -4 -12 | -360 | 150 4
Ne Homepa 3axanmii

Bap.| Bil | B12 | B13 | B14

1 7 16 28 8

2 -4 -27 21 -2

3 9 5 21 -3

4 -4 -17 15 8

5 -2 17 10 -3

6 9 48 20 2

7 10 -4 20 -2

8 -5 -30 15 2

9 -7 5 15 -3

JUis caMocCToATeNbHOM OLIEHKH YPOBHA CBOMX 3HaHMI BaM Heabxoaumo kaxzoe
BEPHO BHIMONHEHHOE 3aJaHHE OLUEHHTH B 1 6awl, HEBEPHO BBIMOIHEHHOE — B 0
6aJ17108, MPOCYMMHPOBATh HaGpaHHble GalIbl H POH3BECTH OLEHKY,

ot 0 10 5 6annoB — «2»;

oT 6 00 12 6anoB — «3»;

oT 13 10 26 6amnoB — «4»;

Gonee 26 6amaoB — «5».
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CTATHCTHKA OTBETOB YYAIIINXCSA K TECTAM
ITO MATEMATHKE

Tecr N 1

Yucno y4acTHHKOB — 2846

Homep | IlpoueHT TecTHpyeMEIX,
| 3anaHus | AABIIHX BEpHHIA oTBET
Al 56%
A2 56%
A3 50%
A4 36%
AS ) 64%
A6 41%
A7 34%
A8 53%
A9 20%
Al0 62%
All 52%
Al2 51%
Al3 45%
Al4 25%
AlS 2%
Alé 37%
Homep | IlponenT TecTHpyeMuix,
|_sajanua | pasiumx BepHuil oTBET
Bl 26%
B2 41%
B3 33%
B4 15%
BS 23%
B6 38%
B7 12%
B8 18%
B9 29%
B10 19%
B11 30%
B12 18%
B13 18%
B14 21%
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Tecr Ne 2

Yuciio y9acTHHKOB — 2729

Homep | IlpoueHT TecTHpYeMEIX,
3aaHHA | JaBIUHX BepHHIH oTBET
Al 52%
A2 50%
A3 54%
A4 54%
AS 69%
A6 34%
A7 27%
A8 54%
A9 18%
AlQ 69%
All 48%
Al2 63%
Al3 50%
Al4 31%
AlS 44%
Al6 39%
Homep | ITponeHT TeCTHpyeMBIX,
38JAHHA | JAaBINMX BEpHLI OTBET
Bl 22%
B2 37%
B3 31%
B4 16%
BS5 26%
B6 41%
B7 21%
B8 27%
B9 21%
B10 40%
Bll 30%
B12 15%
B13 16%
Bl14 16%
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Teecr 3

Yncrno y4acTHHKOB — 2647

Homep | IlponenT TecTHpyeMaix,
3afiaHBg | NaBIIMX BEPHHIA OTBET

Al 24%

A2 63%

A3 53%

Ad 66%

AS 65%

A6 30%

A7 27%

A8 47%

A9 15%

Al0 65%

All 26%

Al2 51%

Al3 49%

Al4 36%

AlS 43%

Al6 35%

Homep | Iponest TecTHpyeMbiX,

3a7aHUR wpﬁdm
Bl

B2 7%

B3 2%
B4 21%
BS 25%
B6 37%
B7 15%
B8 35%
B9 12%
B10 33%
Bil 32%
B12 22%
B13 16%

B14 14%
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Tecr Ne 4

Yucno yaacTHHKOB — 2436

Homep | ITpoueHT TeCTHpYEMBIX,

| 3a1aHus | AABIIMX BEDHLIH OTBET
Al 44%
A2 49%
A3 48%
A4 50%
AS 1%
A6 37%
A7 27%
A8 4%
A9 16%
Al0 5%
All 51%
Al2 32%
Al3 43%
Al4 43%
AlS 51%
Alé 45%

Homep | IlpoueHT TecTHpyeMRIX,
| _3anaHMa | A8BIUMX BEPHKIN OTBET

Bl 27%
B2 39%
B3 2%
B4 17%
BS 23%
B6 4%
B7 17%
B8 33%
B9 22%
B10 23%
Bl1 30%
B12 ' 16%
B13 19%
Bi4 21%
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Tecr N 5

Yucno ydacTHHKOB — 2419

Homep | IlpoueHT TecTHpYeMEIX,

3a/iaHng | NaBIIHX BEpHBIE oTBET
Al 44%
A2 55%
A3 52%
A4 50%
AS 64%
A6 39%
A7 23%
A8 49%
A9 22%
Al0 65%
All 36%
Al2 60%
Al3 49%
Al4 20%
AlS 43%
Alé6 47%

Homep | ITponeHT TeCTHPYEMBIX,

|_sananMs | NaBIIHX BEPHMI oTBET
B1 31%
B2 33%
B3 32%
B4 20%
BS 26%
B6 30%
B7 15%
B8 35%
B9 14%
B10 23%
Bll 30%
B12 13%
B13 20%

14%
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Tect N2 6

Yucno y4acTHHKoB — 2527

Homep | IlponeHT TeCTHpYEMBIX,

3aIaHHA | O4BINMX BEpHLIA OTBET
Al 45%
A2 57%
A3 39%
A4 53%
A5 69%
A6 59%
A7 43%
A8 54%
A9 20%
Al0Q 67%
All 47%
Al2 50%
Al3 47%
Al4 37%
AlS 51%
Al6 31%

Homep | ITIpoueHT TeCTHpYEMEIX,
3afiaHHA | AaBIIHX BEPHHIH OTBET

Bl 25%
B2 35%
B3 33%
B4 15%
BS 25%
B6 36%
B7 15%
B8 23%
B9 19%
B10 20%
Bll | 29%
B12 17%
B13 ‘ 15%
B14 19%
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Teect N7

Yucno ydacTHHKOB — 2680

Homep | IIponeHT TecTHpyeMuix,

3alaHuA | JABIUMX BEpHHH OTBET
Al 50%
A2 54%
A3 56%
A4 59%
AS 67%
A6 18%
A7 40%
A8 60%
A9 18%
Al0Q 771%
All 36%
Al2 50%
Al3 50%
Al4 39%
AlS 42%
Al6 47%

Homep | IIponeHT TecTHpYOMEIX,
3ananMA | maBmmMX BEpHBI QTBEY |

Bl 22%
B2 38%
B3 31%
B4 23%
BS 27%
B6 44%
B7 11%
B8 34%
B9 19%
B10 25%
B11 30%
B12 21%
B13 20%
B14 16%
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Tecr Ne 8

Yucno ygactHukoB — 2752

Homep | IlpoueHT TecTHpYeMBIX,
38AaHHA | RABIUMX BEpHHIH OTBET

Al 47%
A2 50%
A3 46%
A4 41%
A5 68%
A6 35%
Al 16%
A8 45%
A9 16%
Al0 60%
All 39%
Al2 49%
Al3 42%
Al4 38%
AlS 35%
Al6 34%

Homep | IIponieHT TeCTHpYEMEIX,
38J1AHUA | JaBIINX BEPHLLA OTBET

Bl 28%
B2 33%
B3 34%
B4 15%
BS 19%
B6 3%
B7 10%
B8 25%
B9 33%
B10 35%
Bl1 27%
B12 14%
B13 17%
Bl4 17%




Tectr N2 9

Yucno y4acTHHKOB — 2637

Homep | IIponeHT TecTHpyeMsIX,
3a/iaHHA | naBIWX BEpHHIH OTBET

Al 58%
A2 55%
A3 55%
A4 49%
AS 67%
A6 37%
A7 46%
A8 57%
A9 23%
Al0 63%
All 28%
Al2 50%
Al3 0%
Al4 50%
AlS 1%
Al6 35%

Homep | ITpoueHT TecTHpyeMHIX,
3818HMA | JaBIIMX BEDHEIH OTBET

Bl 28%
B2 15%
B3 30%
B4 18%
BS 21%
B6 31%
B7 14%

B8 12%

B9 15%
B10 33%
Bll 27%
B12 18%
Bl13 | 21%
B14 12%
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AH/IH3 THIHYHLIX OIIHOOK, ONYIEHHbIX NPH BbINOJHEHHH
a0HTYPHEHTCKHX TecTOB o MaTemaTHke 2006 roga

Caeunyesa H.B., memooucm dedepanvnozo yenmpa mecmupoeanus

B aGHTYpHEHTCKOM TECTHpPOBaHHH no Marematuke B 2006 roxy mpuHsIo
y4actre okoino 110 000 ysamuxcs. Tect cocrosan n3 30 3anaunii, pasnencHHBX
Ha ABe YacTH: A H B, KOTOpEIC pa3IHYANHCh H YPOBHEM CIIOXHOCTH H opMOii.
Yacte A comepxana 16 3amanuli ¢ BRGOPOM OJHOrO BEPHOTO OTBETA M3 IIATH
npejIoXkeHHBIX. B TOT paszen GBUIM BKIIIOYEHE!, B OCHOBHOM, KOMOHHHpPOBaH-
HBIE 3afjaHuA 06A3aTENILHOTO YPOBHA CIIOXHOCTH. Pasgen B comepxkan 14 3aja-
Hul OTKpEITOH (POPMEI C OTBETOM B BH/IE HENOr0 YHCNa. 3aqaHud STOTO pasjeia,
B LEJIOM, CJIOXKHee 0 COAEPKAHMIO 3afaHuit pasnena A. MHorse u3 Hux TpeGo-
BaJH MPUMEHEHHE HeCTaHAAPTHHIX MPHEMOB pEICHHA 33/a4, OHAKO, IPHHIMH-
MMATGHO HE3HAKOMOH CHTYallHH NPHMCHEHHSA H3yYEHHOTO MaTepHala IIKOJIb-
HOT'O Kypca MaTeMaTHKH IIKOJIB OHH HE CONCpXKaNH.

B 3ajjaHMsIX TECTa JOCTATOYHO PaBHOMEPHO OTPaXeHH BCE CONEPKaTelb-
HBHIE JIMHHH KypCa MaTEMaTHKH:

— BHIYHCJIEHHA ¥ peobpa3oBaHus;

— YpaBHEHHS H HEPABCHCTBA;

- dynxuy;

— reoMeTpHIECKHE PHTYDBI, H3MEPEHHE NEOMETPHIECKHX BEIHIHH.

AHaJIN3 CTaTHCTHKH KOHTPOJILHO-H3MCPHTCHBHBIX MAaTEPHANIOB MO ITOMY
TECTY HO3BOJIAET BBUICIHTD THIMYHbIC OMMOKH, NOMyLIEHHBIE YJAITUMHUCA PH
BBINOIHEHHH PaboTHL.

B uwacTH A colepXaTeNbHYI0 JMHHIO «BhMHclIeHHs M mpeoGpasoBaHHA»
NpOBEPSUTH CAEAYIOUHME 3aJlaHHa: Al — ToxIecTBEeHHHIE NpeobpasoBaHus ai-
reGpaudecknx apobeit; A2 — ToXACCTBCHHBIE MPeobpa3oBaHUA MHOTOWIEHOB, C
HCHOJIE30BaHHeM (HOPMYJI COKPAIEHHOrO YMHOXEHHS H YMEHMil ACIMTh MHO-
rowieH Ha MuorowieH. Hanbosnee ycnemno (moyrn 50% BRNONHEHHT) y4yalue-
ci COpaBHWIKCh < 3afaHHeM A2. Okono 40% BRMONHWIH Ge3 ommuGoK 3ajaHue
Al. O7or Gonee HU3KHiE pe3yNbTaT OOBACHAETCA TEM, YTO IIPH BRIIOJIHEHHH 33-
JlaHHA Heo6XoaHMO G0 110 YCTIOBHIO COCTaBHTH anrebpandecKyio Xpobs, yuu-
THIBasg €€ M3MEHEHHA, BHPAXCHHLIC B IPOLECHTHOM OTHOmeHHH. Takoif MaTepH-
aJ1 BCeraa BRIBHIBACT Y YYAMMXCA TPYAHOCTH.

K coaepxaTebHOi JTHHHH « YpaBHEHHA H HEPaBCHCTBa» B 3TOH 9acTd pa-
60TH oTHOCsTCH 3amanna: AS,°A6, A9, A10, Al12. Cpemu Hux Mydmue nokasa-
TeNH BHINONHEHMs NpHHAaMIeKaT AS m Al0 — 70%. Takue 3aqaHHs XOpOLIO
3HAKOMBI YYaIMMCS: B AS — HyXHO GbUIO PENIMTE CHCTEMY HpPALMOHAIBLHBIX
HEPAaBEHCTB A HaxoxXIcHHA obnacT ompenenenns gyHximH, a B A10 ~ pe-
IIMTH CHCTEMY MOKa3aTeJbHBIX ypaBHeHMit. C 3anmaHueM Al2, mpoBepmiomum
yMeHHE pelaTh JorapH(pMHIECKOe HEPABEeHCTBO, CIPABIIIACH TONBKO HOJOBHHA



y4augxcsa. OCHOBHEIC OIMHOKH B 3TOM 3a/laHMH OBUIH CBA3aHE! C TEM, YTO IPH
pellleHHH 9acTO He Y4YHTHIBAIHCh CBOHCTBAa NaHHO#H norapudmudeckoit QyHk-
uuy. B 3aganun A6 Tpe6oBaIOCh PCIIMTH PaLHOHANBLHOE HEPABEHCTBO, COAep-
Xaiee MOgyab. IT0 3a7iaHHe BHIIOIHHUIO TONBKO 40% yJalnyxcs, ¥ NOYTH YeT-
BEpTh OIIHOOK GbUIa BEI3BaHA ONPECICHHEM YHCIA HENLIX PElleHHH HepaBeH-
crea. CaMple HH3KHME NOKa3aTeJIH BHITONHEHWS 3aJaHHll 3TOro pasfeia OTHO-
carcs K A6 — Tompko 20%. IlpH pemennn JaHAOrO J0rapH(pMUIECKOro ypasHe-
HHA HyXHO GbLJI0 BRIIOJHHTE NPeo6pa3oBaHHA Ha OCHOBE CBOMCTB Orapu$pMoB
H 3TO BH3BaJI0 3HaYHTENBHYIO TPYAHOCTH Y TecTHpyeMHX. Takme ypaBHEHHA
ABIAIOTCA YPaBHEHMAMH NOBHINCHHON CIOXHOCTH. OKONO NONIOBHHH yqammyX-
cq ronycTHH omHOKH B 0TGOpE ero KopHe#.

K conpepxaremsnoi HHN « DYHKIMH B MX CBOHCTBa» OTHOCATCA 3aaHHA:
A3 - Ha pacniosHaBaHHe rpaduka m3obpaxkeHnoll pyskuH, A4 — HaXOXIACHAC
MHOXeCTBa 3HadcHHH GyHkimm, A8 — pemeHHe ypaBHeHuU rpaduaeckuM cro-
coboMm, A 14 — HaxoxaeHHe Hanbosmero 3HadeHns Gyukipu. [louru see 3ana-
HHS 3TOrO pasjelia HMEIOT OfMHAKOBEIC MOKA3aTeM BHMNOMHEHHMT: A3, A8 —
50%, A4 — 55%. HanGouimyio TpyIHOCT Cpelli 3ajaHHil 3TOro pasjena BH-
380 Al4 — TONBKO TPETh ydaluxcs CHpaBWMCH ¢ HuM. JIpH BHnomHeHHH
JTOro 3ajaHus HeoOXomumo OHUIO MPOSBHTE YMCHHA pelIaTh MpocTeimue
YpaBHEHHA C NapaMETPOM H YMEHHS HCCIENOBaTh (PyHKIMH Ha HaXOXICHHE e¢
Han6oNIbIIEro 3HAYCHHA.

IeoMeTpudeckHii MaTepHal TeCTa B 3TOM pasjielie NPEICTaRIIH 3aaHus:
A7 ~ Ha HaxOXJIeHHe KOCHHYCa yTia B YeTHpexyrojisuuke, A13 — Ha onpene-
JieHHe YpaBHEHHs T€OMETPHYECKOTO MECTa TOYEK Ha IUIOCKOoCTH, Al5 — Ha Ha-
XOXKICHHE UIMHH OKPYXHOCTH, Al6 — M3 pa3jesia CTEPEOMETPHH NO TEMeE
«Mmnororpasauxuy. Cpeliu 3THX 33129 JTy9IIHE pe3yJIbTaTH BHIIOJIHEHHS OTHO-
carcs k 3aganuio Al3 — nowrn 50%. PesymsTare 3ananmit A15, A16 — akono
45% OOBACHAIOTCA TEM, 9TO COACPKAHHE TaKHX 3aJa4 AOCTATOYHO 3HAKOMO
y4amBMcs ¥ OCHOBHEIC OITHOKH ORUIH BHI3BAaHE! BHYHCIICHHAMH. A PesynbTaThl
3afanus A7 — TONEKO 30% BHINONHEHHA, FOBOPAT O TOM, YTO yYallHecH MJIOXO
CHPABIAIOTCA ¢ KOMOMHHPOBAHHEIMH 3aJaRHMAMH Jaxe [0 IUIaHuMeTpuH. [eo-
METPHUECKHIl MaTepHal BCETHa BHIBKIBACT TPYAHOCTH Y yJamiMXcs M pamyeT
JIMIIb TO, YTO [I0Ka3aTeJIH BLINONHEHHs 3a1aHHH, B OCHOBHOM, POBHEIE.

PesynsTaThl pelieHHs 3aiay paszena B pacnpenemumcs clenyonmM o6-
pasoM: Jiyumme nokasatens (nouru 40% BHIIONHEHHA) OTHOCATCA K 3aaHHIO
B6 — peleHye HPPAMOHANLHOTO YPaBHEHHA.

Tonsko TpeTh y4alllXCs CIPABHIMCEH C 3afaHHAMH: B2 — pemenue paimo-
HAJILHOTO ypaBHeHHs, B8 — BEMMclIeHHe 3HaYEHHA TPHIOHOMETPHYECKOro BEI-
paXkeHHs, Cofiepalero oopaTHee TpHroHoMeTpHIeckne $ynkumH, B10 — BH-
YHCJIEHHE YHCIIOBBIX 3HaYCHH JorapudMHIecKUX BhIpOKEeHHH C MPHMEHEHHEM
cBoiicTs norapudmoB, B11 —3anaua Ha cBojicTBa KacaTenbHOMH, NPOBENEHHON K

rpauxy pyHKIMH.

89



JInms yeTBEpTaA 4ACTh YHAINMXCA CIpaBHIach ¢ 3agaHuamu: B1 — mpose-
PpAIOIIEM YMCHHs pelllaTh KBaJpaTHEIC YpaBHeHHA H BS — TexcroBas 3aaya.

Tonbko NATasA YacTh YHalHXCA COPABHIIACh C 3aNaHUAMH: B4 — Ha 3HaHHe
cBolicts nporpecchif, B13 — 3aaua Ha MpuMeHeHHe METOa KOOPIHHAT.

HauGonee HH3KHE pe3yNbTaTH BHNONHEHHA ( 0kolo 17%) oTHOCATCA K 3a-
nanuaM: B7 — pelmeHHe CMeEIIaHHOro HepaBeHCTBa, B9 — pemeHue TpHroHo-
METpHYeCKHX YpaBHCHHH H ompejelicHHE KOpHeiH, IPHHAZJIEXAMMX YKa3aHHO-
MY OpoMexyTKy, B12 — Ha HaxoxeHHe CKaIAPHOIO NPOM3BEACHHA BEKTOPOB
Ha IUI0CKOCTH, B14 — pemenue ypapHeHui ¢ mapaMeTpaMu.

Takum o6pa3oM Ha OCHOBE ITPOBEACHHOIO aHANH3a OITHOOK AAHHOIO TecTa
MOXHO CeNIaTh BRIBOJ, YTO Y aGHTYPHEHTOB TPAIMIMOHHO BEISHIBAET TPYRHO-
CTH pelleHHe HepaBeHCTB M ypaBHEHHH, TpeGylomux oT6opa nomy4éHHBIX Kop-
Helf o o6NacTH onpeAeseHHA, PeIIEHHE TPHIOHOMETPHUECKHX YpaBHEHHH C
onpeziejieHHeM XOpHel, MpHHAIEKAMNX YKa3aHHOMY IPOMEXYTKY, FéOMETpH-
geckuif MaTepuat (kaK O IVIAHKMETPHH, TaK H N0 CTEPEOMETPHH) H CPENH HETO
BHUIE/IAETCA KOJNHIECTBOM OIHGOK MaTepHall, CBA3aHHLIA C BEKTOPAMH H KOOp-
IUHATAMH, pelllcHHEe TEKCTOBHIX 3amad. OTMETHM, YTO JaHHHIN TECT HOKa3an
3HAYMTENbHOE CHIDKEHHE (IO CPaBHEHHIO C NPENBNYIIMMH I'OJAMM) YPOBHR
BHINOJIHEHHA 3afaHuH pa3nena B.
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CTpyKTypa aGHTYpHEHTCKOIO TecTa
no MmaremaTHke-II (moBbIIeHHOH CJIOKHOCTH)
PaspaGorunk: Cepzees H H.
Penensenr: onybes B.H.
1. Buiuncienus u npeoGpazoBanus.
1.1. Moayms ancina.
1.2. IlponopuyoHansHeie H OOpaTHO IPONOPLMOHANLHEE BEIHYHHEL.
TekcToBRHIE 3a1a49H.
1.3. ApH}MmerHdeckas H FTeOMETPHYESCKas MIPOrPECCHH.
1.4. Crenens. KopeHb HaTypanbHOl cTeneHH.
1.5. Jlorapudm.
1.6. CuHyc, KOCHHYC M TAHTEHC YHCJIOBOTO APTyMCHTa.

2. YpaBHeHHSN H HEPABEHCTBA.
2.1. PanmoHanbHEIC, NOKa3aTelbHble H JIOTapHPMUYECKHE YpaBHEHHS H
HEpaBeHCTBA.
2.2. HppanMoHaJbLHEIC H TPHTOHOMETPHYECKHE YPABHEHHA.
2.3. CucreMn ypaBHEHHIf.

3. ®Dynkumun.
3.1. YerHOCTb M HEHETHOCTH PYHKIMH. DKCTPEMYMH (DYHKIIHH.
3.2. I'papux bysxumn. KoopauHaTHas miIocKoCTs.
3.3. TlpomssonHad pyHkuH. Kacarensnas k rpaduky.

4. TeoMerprueckse (PUrypHI H Tea, H3IMEPEHHE BeJIHUHH,
4.1. YernipexyronmbHukH. Tpanenus, napajienorpamm, pom6.
4.2. TlpaBunbHEIE MHOFOYTOBHHKH. OKpYXHOCTb.
4.3. B3auMHOE pacoNOXCHHE NPAMEIX H IUIOCKOCTEH B IPOCTpaHCTBe.
4.4. Ilapamnenenvnen. Ilupamuna.
4.5. Cdepa.
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®ENEPAJIbHH LIEHTP TECTUPOBAHUS PEIUCTR
T

9000

Tect mo maremaruke-I1I Ne1l

HWHCTpYKUMA JJIsi TECTHPYEMOTO

Tecm cocmoum u3 wacmed A u B. Ha ezo ewnosnenue omeodumcs 180 mumn.
Kanvxyasmopom, cnpasounoll sumepamypotl, wnapzaixams v m. n. naA3066MbCR
seavan. Byxeamu N, Z, Q u R 06 NGIOMCA €CTNOG HAMYPAALHNUT, YEANT,
PAYUOHAALHNT U OeliCIEUMEADHIT YUCEA COOMEBEMCMEEHHO.

Yacts A

K xacicdomy sadanuto vacmu A dant nAMYH 0OMGEMOS, U3 KOMOPKT 6EpeN TONLKO
opni. Pewus sadanue, 6wbepume NpasussHniil omeem u3 YUCAG NPEOAOIICENHNT
u nocmasvme 6 Gaanxe omeemos nod nomepos 3adanus xpectuk (X) — @ mod
KAEMOovKe, HOMED KOMOPot coomeemcmeyem Homepy evibpannozo Bamu omeema.

A 1. K xaxomy u3 BeipakeHH#i npeobpa3yercs Npou3BeneHue
(V&) (va)" (o)™ (@)’
npH oBLIX MON0XKUTENbHBIX a U b?

1)1 2) a8 3) a~3v8 4) g2
5) Hu K onHOMy 43 4YeThipex NepedHCIeHHbIX

A 2. Tlpu xaxoM Haumenvuwiem U3 NpeAJaraeMbiX 3HaUeHHH n pa3HOCTb
Vn+2-n
menbie 1/97

1)n=9 2)n=12 3In=15 4)n=19
5) Hu ono 3 yeThipex NPeIOXKEHHbIX 3HAYEHH ! 7 He IOAXONUT
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A 3. Buipaxenne
% — 2cos?5° + 2sin 15° sin 25° + 2 cos 10° cos 50°

npeobpasyemca K BURY
1)0 2)(v3-1)/2 3)1 4)2cosl0° 5)2cos10° — 2cos40°

A4. B
wuucaume logs 6 - log; 8- ... - logs, 32

logs; 30-logy 28 - ... - logs 4

1)8 2) 8/5 3) 5/2 4)2/5 5) 1/8

A 5. JlabopaHTy Tpe6oBanoch cMelIaTh AaHHBIE KOJHYECTBa YHCTOrO CIHPTa
u Bofnl. OH pAcCYMTAJ, YTO €CJIM NIPH CMELIMBAHHH YMEHbLINT KOJIHYe-
CTBO CIHMPTa Ha 5/6 OT MMEIOLIErocs ero KONMYeCTBa, TO B Pe3y/IbTaTe
MOJIyYHT PAcTBOp CIHDPTa BYeTBePO MeHbllell KoHueHTpauud. PacTBop

xaxotl KoHyenmpayuyu TpeGOBAVIOCh IONYYUTh Nab0paHTy?

1) ne 6onee 20% 2) 6onee 20%, Ho He 6onee 33%
3) 6onee 33%, Ho He Gonee 45% 4) 6onee 45%
5) OTBer HesiceH, Tak Kak JabopaHT omubest B pacyerax

A 6. Ha Bciauiky nosist TpakTopucty 66110 oTBenieHo 5 4. Ilpuctynus x pabo-

Te C ONnO3AaHHEM, OH BCIaXaJl TPEThb I0JIsA C IIPOH3BOAMTENIBHOCTDHIO, H&

25% 6oJibllie ONOXKEHHOH, & 3aTeM YMEHBUIMJI CBOIO MOCJIEAHIO Ipo-
usBomuTENIbHOCTL Ha 20% ¥ 3akoHuMn pabory BoBpeMms. Ha cxoavxo
MUKYM N039ice TPDAKTOPUCT NPUCTYNMUI K pabore?

1) 33 2) 25 3) 20 4) 18

5) Jlist oBHO3HAYHOrO OTBETa Ha BONPOC HE 3a/a4y XBATAET NAHHBIX
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A 7. Cymma nepBbIX 4eTHIPeX WIEHOB BospacTalollelt apudmeTrHueckoit npo-
[PECCHH DaBHA& CyMMe CJIeHyIOLUX TPex ee 4ieHOB. Q6A3amesvHo AU
OZMH W3 4JIEHOB 3TO# nporpeccus paseH Hymo? Eciu ma, To kakoB ero
rnomep?

1) Her 2) fa, 7 3) Oa, 10 4) Ia, 16

5) Ha, Ho HOMep OTJIHYeH OT TpeX NePevHCIIEHHbIX

A 8. Crpesika BecoB IpH JII060M B3BEHIHBAHWM OTKJIOHSIETCS OT HCTHHHOIO
3HaYeHHs B OfHY H Ty Ke CTOPOHY Ha OoIpeJeJieHHyIO BenuuuHy. Koraa
npozasel], B3BeCUJI Ha 3THX Becax KabauoK, 6aK/akaH, orypew, u noMH-
JOp IO OTHEeJILHOCTH, OHH NOKa3aJIH cooTBercTBeHHO 800T, 220T, 90r 1
70r. Korga >xe nokynaTeib /151 KOHTPOJIS TIOJIOXKH/I HA BeChl KabayoK,
a Ha YalIKy Jyis 'MPb — 6aKJadKaH, Orypel| H IOMHAOD BMECTE, CTPEJIKA
nokasaja 432r. ‘Kaxos ucmunntt Bec moMunopa?

1) 58r 2) 64r 3)66r 4) 76r
5) W3 npuBeieHHbIX JAHHBIX BeC IOMHIODPA ONPEIENHTh HEBO3MOXKHO

A 9. Mnootcecrnso ecex peweruti HepaBEeHCTBA
[3-55—2-5"—4|>3-5"+2.-5"%+1

nMmeer 6ud (rae a < b):

1) (a;8) 2) (—o0; ) 3) (a;0)
4) (—oo;a) 5) (—o0; a) U (b; 00)

A 10. Yemy paBH& cymma BCeX PA3JIMYHBIX KOPHel#t ypaBHEHUs!
2tg 2z = 2sin2z + ctg z,
npuHamexamux oTpesky [0;7|?

1) arctg \/g 2) arctg \/§+ L 3) 4) 2

5) Mckomasn cymMa He onpeieNieHsa, TaK KaK ypaBHeHHe KOPHelt He uMeeT



A 11. Pewwume HepaBEHCTBO

log:;—? - logz(27z) > logg (%3— . 271:) .

1) (&;¥3) 2) (0; ) U (¥3; 00) 3) (0; )
4) (37378, 375 5) (0;3%5%) U (3%%; o0)

A 12. YkaxuTe Bce 3HAYEHHS @, IPH K&XKJAOM H3 KOTOPbIX YDPABHEHHE
V3—-224+2z—-V1—-z=a
HMeeT TOMA 6% 00ut KOPEHb.,

1)aeR 2)v2<a<vV3 3)v2<ax?2
4) -vV2<a< V3 5 —v2<ag?2

A 13. Bce 3HaueHHA napaMeTpa @, IPY KaXOM H3 KOTODHIX YPABHEHHE
4z - |3z - Ia:—all =9z — 1]

umeem He MeHee ABYX xopweti, 0ODB3YIOT MHOXECTBO

1) (~8;6) 2) (—00; ~8) U (6; 00) 3) (-6;8)
4) (—o0; —6) U (8; 00) 5) @

A 14. Yucno z sesasemca xots 66 npu oguoM k € Z xopnem ypaBHEHHS
™
2cos (5(12% - 5)) +v3=0

TOr 18 U TOJIBKO TOrza, x02da
Nz=F+5+n, neck drz=F5*+54nnel
3)zeR 4)zeQ 5)ze€Z
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A 15. Hexemnas dynkuusa f HenpepniBHa Ha Beeit yuciosoit npsmoit. ITpo-
u3soomas 3To# byHKuum npy z > 0 3anaercs dopmynoi

f(z) = —z(z - 2)(z - 5).
Ilepeunciute Bce mowxu maxcumyma Gyskuud f.

1) -5, 5 2)-2,5 3)0, 5 4)-5,0, 5
5) Hu oauH U3 NpHBeJEeHHBIX NepeyHell He roAuTCs

A 16. Ecau gna xaxgoro n € N ¢urypa ®,, 3agaHa Ha KoopauHaTHOM nyioc-
KOCTH HepaBeHCTBOM
4)z|" + |6y[" < 1,

TO nuoweds obbefunerus ¢ Bcex srux duryp pasna
1) 1/24 2)1/6 3)1/4 4)2/3 5)1

A 17. Ha npogomnxenune 6oxkoBo#t croposl AB tpaneuun ABC D niowanpio
16 w3 Bepumn C u D onymenn nepnesaukynspsl CH = 3 u DK = 5.
Hatidume AB.

1)2 2)4 3)6 4)8
5) lns oaHO3HAYHOrO OTBETA Ha BONDOC 38JIaYM HE XBATAET JAAHHKIX

A 18. OcnoBannem nupamugasl SABCD cnyxut npamoyronsuuk ABCD,
Ha guarosain AC KOTODOro JeXXHT ocHoBaHHe H BHICOTH MHPAMMABI.
Ecnn ZASH : ZCSH = 1:2, AH : AC=1:6,CS =4/5u
AB =9, T0 065esm HpaMuILl pasen
1) 9v15 2) 18V15 3) 36v15 4) 54/15

5) ApyroMy 4ucJly, OTJIMYHOMY OT YeThipex [peJIOKeHHBIX

A 19. Coepa nepecekaer pebpo AA' = 28 xyba ABCDA'B'C'D’ B Toukax
E, F u xacaerca pebep AB, A'D’ B Toukax G, H cooTBETCTBEHHO.
Hatdume D’H, ecnu BG = 19 u A'E = 25.

1)5 2) 23 3) 2v6 4) 28 — 2\/6
5) Cpenu YeTHIpex NPMBEJEHHBIX OTBETOB HET NPABUJILHOIO
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A 20. Ha peSpax AB u CD rerpasapa ABC D GepyTcst COOTBETCTBEHHO Ta-
kue Touku M u N, yro AM : MB=CN : ND = 2: 5. Ecnu npsmas
AB obpasyer ¢ npameiMi AC, BD 1 M N oavHaKoBHE Yriibl, paBHbIE
no a°, TO BCE BOSMOXKHbIE [IPH 3TUX YCJIOBHSIX 3HAYECHHS O 3GNOAKRION

MHOIICECTIE0
1) {90} 2) (0;90) 3) (0;90] 4) (0;180) 5)@

Yacts B

K 3adanusm wacmu B omeemwm ne daww. B xaccdom us wuz omeemom moocem
6%mb MOoALEO HATYPANbHOE YUCAO tat HONb. Pewtie 3adanue, sanuwume noayses-
noe Bamu wucao 6 Gaavxe omeemos padom ¢ nomepom 3adanus. Keocdpo yubpy
YUCAG NUWUNE 8 OTNOLADHOM OKOWIKE, HANUNAR C NEPEOZO.

B 1. 3a KpyTJbiM CTOJIOM CHIOAT 7 4YeJIOBEK, KaXKAbilt U3 KOTOPLIX — OJHOTO
U3 [IByX Munos: aocey (T.e. BCErIa JKeT) WM npacdueey (T.e. Beceraa
rosoput npasay). Kaxapiit us mux yrsepxuaer: «06a moux cocena —
Jxenpi. CKOABKO A%iCEY08 CUONT 33 CTOJIOM (€CIH B ONHCAHHBIX YCJIO-
BHAX HMCKOMas BEJIMYMHA MOXKET NPUHUMATD HECKOJILKO Pa3HBLIX 3Have-
Huil, TO 3aIMUIKTE B OTBET UX CyMMy)?

B 2. Hainure HaubosbIIyio passocmd MeXAy LeJbIMH KOPHSMH YP&BHEHUS

9 z4-10z%+9 3 3(2z+3—z2)
ONRIC)

(ecnu uennix KopHelt He GoNee OMHOTO, TO 3AIMHLIKTE B OTBETE HOJb).

B 3. Mexay nyHKkTaMH A 1 B Opranu30BaHO KPYIJIOCYTOHHOE ABUXKEHHE AB-
TOBYCOB, KOTOPHIE OTNPABIAIOTC 3 A 4Yepe3 KaxX[ple NONTOpPS Yaca,
HaunHas ¢ 1:25, a n13 B — Takxke 4epe3 KaxkJnle [OJTOpa yaca, Ha-
yunas ¢ 1:00, npuyeM BpeMs ABHXKEHMsI B OJHY CTODOHY COCTABJISIET
34 30MmuH. Cxoavxo aBTOOYCOB CBOErO MApLIPYTa 6CMpeuacm TaKOH
aBTO6yC Ha nyTH U3 A B B?
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B 4. Kakoe naumenvuiee YHCIO PelleHHH MOXKET OLITh Y CUCTREMY

sinz—azx=2>
cosz = a,

K09 PHLMEHTH @ ¥ b KoTOpOoHt NOABHPAIOTCS TakK, YTO ITA CHCTEMA HMe-
€T He MeHee OJHOTO PELIEHHs], & €€ [IepBoe YPABHEHHe — POBHO NATh?

B 5. Ecinn B npaBuibHOM 52-yroJibHUKE NPOBEAEHB! BCE OUATOHANH, TO YUC-
A0 BCEBO3MOXKHBIX Pa3yIMYHBLIX 0 BETHYHHE OCMPHT 4 MYNKE YrIOB
MeXXy HUMH C BEPIIMHAMH, HAXOASILIUMHUCS CTPOrO BHYTPH 3TOIO MHO-
rOYTONILHUKA, PA6HO . . .



®EIEPAJIbHHIA LEHTP TECTHPOBAHUSA

Tect mo maremarnke-II Ne2
9000

HHCcTpykKuus J)is TECTMPYEMOro

Tecm cocmoum u3s wacmed A u B. Ha eco emwnoanenue omeodumca 180 mumn.
Kanrvxyasmopom, cnpasonroll aumepamypoti, wnapzasxamy u m. n. ROABIOEAMHCR
neavss. Byxeamu N, Z, Q u R o6 waomcs CMEG HOMYPAAODNUT, UCANT,
DPAYUORAAOHNT U JeUCTRGUTREADHUT YUCEA COOMEEMCMEENNO.

Yactp A

K xaccdomy 3adaxuio vacmu A 0aHs NAMY 0MEEMO6, U3 KOMOPUT GEPer TONLKO
oann. Pewsue 3adanue, 6wbepume NPasUAdHNE OMEEM us YUCAG NPEIAONCENHKT
u nocmasbme 6 Gaawke omeemos n0d nomepom 3adanun xpectmx (X) — e motl
KAEMOUKE, HOMEDP KOMOPOl coomeemcmeyem HOMEpY énbpannozo Bamu omeema

A 1. K xaxomy u3 BHpackeHuit npeobpasyercs: Npou3BeJeHne
(&) (&) (=) (V)
pH JIIOOLIX NOJIOXKHTENIbHBIX a6 U b7

11 2) g~V 3) a~3v6 4) a~®
5) Hu Kk ooHOMy H3 YeThIpeX Mepednc/IeHHbIX

A 2. TIpu xaxoM nauboavwem 3 NPEAIAraeMbIX 3HAYEHH] N Pa3HOCTD

Yn-vn-1
6onbue 1/97
1)n=3 2)n=5 In="7 4hn=9

5) Hu oano u3 yeThipex Ipensio’KeHHBIX 3HAYEHHH N He IOAXOLHT



A 3. Buipaxkenue
25sin? 20° + 2sin 15° sin 55° + 2sin 10° sin 80°

npeobpasyemcs K BUAY
1)0 2)1 3)2cos40° 4)1—2cos70° 5) 1+ 2cos40°

. B me
A 4. Bunucaut logg4 - logs 6 - ... - logy; 26

logy; 26 - loggs24 - . .. - logg 4’

1) 1/9 2)1/3 3) 4/9 4)3 5)9

A 5. JlaBopaHTy TpebOBaJIOCh CMEIATh JAHHHE KOJIHYECTBa YHCTOrO yKCyca
u Boan. OH PaccuuTal, YTO €CJIH NPH CMEIIMBAHMM YMEHbIUHT KOJIH-
yecTBO BOAB! Ha 5/6 OT MMeIOLIErocs ee KOJIMYECTBA, TO B PE3yJIbTATE
[IOJIyYMT PacTBOp YKCyca BTpoe Gonblueft kosuenTpauuu. PacTBop xa-

Kot Xonyexnmpayuy TpeGoBAIOCh MONY4HTh J1a6opaHTy?

1) ne 6onee 18% 2) 6onee 18%, Ho He Gonee 20%
3) 6onee 20%, Ho He Gonee 25% 4) 6onee 25%
5) OrBer HesiCeH, TakK KaK JIabopaHT omubes B pacyerax

A 6. Ha Bcnaumiky noss TpakropucTy 66110 oTBeaeso 3 4. Ilpuctynus x pabo-
Te BOBpEMS, OH BCIA&XAJ TPETh NOJIS ¢ NPOM3BOANTENLHOCTHIO, Ha 20%
MeHbllle IOJIOJKEHHOH!, & 3aTeM, YBEJIU4HE CBOIO NIOCTEAHIO IPOU3BOAHM-
TesnbHOCTL Ha 25%, 3akonymun pabory c onospanueM. Ha cxoavxo mu-

HYM N03dICe TPAKTOPUCT 3aKOHYWI paboTy?

16 2)9 3) 12 4) 15
5) Jlnsi OHOSHAYHOTO OTBETA Ha BONPOC He 3&Ja4YM XBATAET JAHHBIX
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A 7. CymMma mepBBHIX YeThpeX WIEHOB yOhiBawoleit apudMeTHyecKoit npo-
rpeccuH paBH& CyMMe CJIeAyIOIUUX NATH ee 4ieHOB. O6R3eMesvHo AU
OIUH U3 WIEHOB 3TOH mporpeccuu paBeH Hymo? Eciu na, To KakoB ero
romep?

1) Her 2) Oa, 7 3) Ha, 24 4) [a, 31
5) Ja, HO HOMEP OTJIMYEH OT TPEX NEPEYHCIICHHBIX

A 8. Crpeska BecoB NpH Ji060M B3BELIMBAHHM OTKJIOHAETCA OT MCTHHHOIO
3HAYEHHs B OLHY U Ty JKe CTOPOHY Ha olpeneseHHyio Benuunny. Korna
npoAaBel, B3BECUJI Ha 3THX Becax s0JI0KO, Alle/IbCHH, rPyLy M JMMOH
O OTHEJILHOCTH, OHH NOKa3aJH coorBercTBeHHO 100, 120T, 90r 1 80T.
Korza e nokynarens /181 KOHTPOJISA [IOJIOXKHJI Ha BecHl s16J10K0, anesb-
CHH M Tpylly BMeCTe, CTpesika noka3saia 292r. KakoB ucmunnwi Bec
JuMOHa?

1) 98r 2) 74r 3)Tir 4) 62r
5) U3 npuBe/ieHHbIX JAHHBIX BEC JMMOHA ONpPENEIUTL HEBOSMOXKHO

A 9. Mnooicecmeo 6cex pewienuti HepaBeHCTBa
2-3°—-4-3%-3]<2-3+4-37+2

umeer 6ud (rae a < b):

1)@ 2) (a;0) 3) (~o0;a)
4) (a; 00) 5) (—00;a) U (b; 00)

A 10. YeMy paBHA CYMMa BCEX DA3JIMYHHIX KODHEH ypaBHeHUs
tg 2z + (cos2z + 5)ctgz = 0,
NpHHAIJIEXKAUMX OTPe3Ky [0; 7]?

1) arctg \‘/g 2) arctg \‘/%-f- 3 3)x DE
5) Mckomast cyMMa He onpeJieJieHa, Tak Kak ypaBHeHHe KOPHell He HMeeT
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A 11. Pewume HepaBEeHCTBO

log3(27z) - logs % < logs (27:5 . %) .

1) (#: V3) 2) (0;3) U (¥/3;00) 3) (0; 00)
a) (3774, 34%) 5) (0;3%7%) U (3%, o)

A 12. YkaxuTe Bce 3HAYEHHA G, IPH KAXAOM M3 KOTOPLIX ypaBHeHue
VZ+i-vV3-22-2z=a
HMeeT Toma 6u 00uH KODEHb.

1)a€eR 2) -v3<a< V2 3) —v3<ag< V2
4) 2<a<—V2 5)-2<a< V2

A 13. Bce 3HaueHUs-IADAMETPA G, NIPH KAXXOM H3 KOTOPHIX ypaBHeHHe
||z + a| - 22| — 3z = 7|z — 1
umeem Gonee OQHOTO XOPpHA, 06PA3YIOT MHOXKECTBO

1) (—6;4) 2) (—o0; —6) U (4; 00) 3) (—4;6)
4) (—00; —4) U (6; 00) 5) @

A 14. Yucno z seasemca xots 66 npyu ogHoM k € Z xoprem ypaBHEHHS
Nz
2sin (E(Gka: - 1)) +V3=0
TOrZa ¥ TONBKO TOTHa, X020a

Nz=§3-(-1)"34+3,n€Z 2z=}-(-1)"t+n,nel

3)z€el 4)zeQ 5)z€R
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A 15. Yemnas dynxuns f HenpepeiBHS Ha Beell uncyioBo# npsimoit. ITpous-
600nax ool yHKuMM npu = > 0 3aaaerca popmynoi

fi(z) = —2*(z - 4).
[lepeurcnure Bce moxxy Mmunumyma GyHxuun f.

1)0 2) -4 3) -4, 4 4) -4, 0, 4
5) Hu omuH n3 npuBeJeHHLIX NepedHelt He MOAUTCS

A 16. Ecnu ans xaxgoro nn € N durypa &, sanana Ha xoopauHaTHO# mnoc-
KOCTH HepaBeHCTBOM

lz1" +|7y[* < 2,
TO naowadv nepeceyenus d Boex srux uryp pasna
1) 1/7 2) 2/7 3) 4/7 4) 8/7 5) 14

A 17. U3 sepuun A u B tpaneuuu ABCD miomaneio 20 Ha npomoKenne
6okosoit cropornl C D onymesn nepnesauxyispst AH = 6 u BK = 2.
Hatidume CD.

1) 5/2 2)5 3)8 4)10
5) [jist onHO3HANHOTO OTBETA Ha BOIPOC 38J6YH HE XBATAET JAHHBIX

A 18. OcnoBanunem nupamuast SABCD cnyxur pom6 ABCD, na guaro-
Hany AC koToporo JeXXHT ocHoBanue H BoicoTh nmupaMuinl. Ecau
ZASH : /CSH=1:2,CH: AC =5:6,CS =45 u AB =27,
TO 063em NUpPAMUIK PaGer
1) 6V/15 2) V15 3) 2V15 4) Vi5

5) Apyromy 4HCIy, OTIM4HOMY OT YeThIpeX NpeJIOKEeHHBIX

A 19. Cepa nepecekaer pebpo AA’ = 21 kyba ABCDA'B'C’'D’ B Toukax
E, F u xacaerca pebep AB, A’D’ B Toukax G, H COOTBETCTBEHHO.
Hatidume D’H, ecnu BG = 11 u AE = 5.

1) 4 2)17 3) V15 4)21-15

5) Cpesn 4yeThipex MPUBEAEHHBIX OTBETOB HET NPABHJILHOTO
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A 20. Ha pe6pax AC u BD rerpasapa- ABC D 6epyTcst COOTBETCTBEHHO Ta-
xue Touki M u N, yto AM : MC = BN : ND = 1 : 3. Eciu npamas
AC obpasyer ¢ npambiMa AB, CD 1 M N onuHakoBbie Yriibl, paBHbIE
1o a°, TO BCe BO3MOXKHbIE [IPM ITUX YCIOBHSAX 3HAYEHHS (¢ 3GNOAHAIOM
MHOICECEO

1) {90} 2) (0;90) 3) (0;90] 4) (0; 180) 5)@

Yacts B

K sadanusam wacmu B omeemws ne daww. B xancdom u3 mux omeemom moicem
6%mb MOoALXO HATYPanbHOE YUCNO uau Honb. Pewus 3adanue, sanuwume nosyyen-
noe Bamu wucao 6 baarxe omeemoe padom ¢ nomepom sadarun. Kaocdyo yubpy
NUCAG NUWUNE 6 OMICADHOM OKOWIKE, HENUNHOA C NEPEOLO.

B 1. 3a KpyrinM CTONOM CHAAT 9 YesioBeK, KAXK/bIl U3 KOTOPHIX — OLHOrO
U3 JBYX munoe: adicey (T.e. Beeraa Joker) wiu npasdueey (T.e. Bcerna
roeopuT npasny). Kaxaniit u3 Hux yreepxxnaer: «<Mou cocenu cresa u
cnpaBa — OOHOTO THNas. CKOALKO AJICEU08 CUAMT 38 CTONOM (eciu B
OITHCAHHKX YCJIOBHSAAX HCKOMasi BEJIMYHHA MOXKeT IPHHUMATDH HECKOJIbKO
'Pa3HBIX 3HAYEHHH, TO BAIMIINTE B OTBET HX cyMmy)?

B 2. Haitnyure Hanbosblyio pasiocms MeXAY LeNHMH KOPHAMH YPaBHEHHs

3 3(3-2z—23) 3 z4-10z2+9
& -6

(ecnu uesbix KopHelt He Gosiee OHOrO, TO 3AMHMILKTE B OTBETE HOJb).

B 3. Mexay nysaktamn A u B OpraHu3oBaHO KPYIJIOCYyTOYHOE NBHIKEHHE
3JIeKTpHYEK, KOTOpble OTNPABISAIOTCH M3 A 4epes KaxInle IB& 4aca,
Ha4YMHadA C 1:10, a u3 B — TaKoKe yepe3 KaXxable [Ba 4aca, HAUHHAS C
1:45, npuyeM BpeMs JBH>KeHMs B OBHY CTOPOHY cocTaBJsieT 4 4 40 MuH.
Cxoavxo 3/1eKTPHYEK CBOEr'0 MADIIPYTa 8CMPEYAEM TAKAsl IJIEKTPUYKAE
Ha nyTH U3 A B B?
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B 4. Kakoe naumenviyee YHCIO PelieHHR MOXKET 6HITb Y cucmems

cosz+ax =b
sinx = a,

k09 pUUHEHTH 6 ¥ b KOTOpOl NOAGHPAIOTCS TaK, YTQ ST8 CHCTEMA HMe-
€T He MeHee OJHOTO DELUEHHS, & ee NepBoe YpaBHEHHWe — POBHO CeMb?

B 5. Eciiu B nnpaBuiibHOM 48-yronbHuKe npoBeéJieHH BCE JUAIOHANH, TO YUC-
A0 BCEBOBMOXKHBIX PA3VIMYHBIX N0 BEJIHYHHE OCMIPHT U MYNHT yriioB

MeXIy HUMHK ¢ BepLINHAMM, HAXOASIIMMHUCS CTPOrO BHYTPH STOrO MHO-
[OYrOJIbHUKA, PasHo ...
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NPABWIBHBIE OTBETBI K TECTAM IIO MATEMATHKE-II

N Homepa 3anannif
Bap.] A1 | A2] A3 ] A4 AS5]| A6 ] A7] A8 | A9 [A1D
11513 1 1313131113 ]41]34
2151 21214214513 ]4] 4
N Homepa 3ananmii _
sap.JA11]A12] A13] A14] A15] A16] A17] A18] A19] A20
1151513 13}12)4]12]1]2 1
2151512115 1 13121312 1
M ___Homepa sanannk
BAap. Bl B2 B3 B4 BS
1 4 4 5 2 48
2 6 4 5 2 44

Jinga caMOCTOATENbHON OLCHKM YPOBHA CBOMX 3Hawwit Bam HeoOxomumo kxaxnoe
BEpPHO BHIIONMHCHHOE 3a/aHHC OLCHHTH B 1 6amn, HEBEpPHO BHIIONHCHHOE — B
0 GamwioB, NPOCYMMMPOBaTb HaGpaHHNE O6alTH H IPOM3BECTH  OLCHKY,
BOCNONB30BABIINCH TPHBEACHHBIMH HHXE KPHTEPHAMH:

or 0 no 4 6annos — «2»

or 5 no 10 6annos — «3»

or 11 no 19 6annos — «4»

Gonee 19 6annos — «5»



CTATHCTHKA OTBETOB YYAIIIUXCS K
TECTAM 1O MATEMATHKE-II

Tecr No 1

Yucno ygactHuxos — 1049

Homep | Ilpouent rectupyemux, | Homep | Ilponewr rectupyemuix,
3a/laHHA | JaBIIHX BEpHHIN OTBET BABINHX BEpHEIH OTBET
Al 1% All 4%
A2 26% Al2 41%
A3 46% Al3 31%
A4 58% Al4 34%
AS 46% AlS 3%%
A6 50% Alé 3%
A7 55% Al7 47%
A8 25% Al8 22%
A9 31% Al9 34%
Alo 39% A20 32%
Howmep ITponexT TecTHpyeMBIX,
3aaHnd JaBIIHX BepHLI orBeT |
BI 49%
B2 31%
B3 35%
B4 27%
BS 9%
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Tecr e 2

Yucno y4acTHHKOB — 972

Homep | IlponenT rectupyemuix, | Homep | IlpoueHT TecTHpyeMbix,
3anaHHd | [ABHIHX BEPHBIA OTBET | 3anaHud | NaBUIMX BEPHEIHA OTBET
Al 74% All 44%
A2 35% Al2 46%
A3 47% Al3 32%
Ad 57% Al4 32%
A5 39% AlS 34%
A6 47% Al6 35%
A7 56% Al7 49%
A8 36% Al8 32%
A9 39% Al9 34%
Al0 32% A20 37%
Homep IIponenT TecTHpyeMuIX,
3a7iaHuA JABIIHX BEPHbIH OTBET
Bl 56%
B2 35%
B3 27%
B4 20%
BS 13%
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PETUCTR

®EJEPAJIbHBIA IEHTP =
TECTHPOBAHHA

npenjiaraer 9000

KpYTJIOTOJHIHOE TECTHPOBAHHE YJaHMIUXCA I OLIEHKH
CBOHX 3HaHMi H ciocobHocTeH

Ha caiite um.rustest.ru

Pa3sMeLIEHH TECTh (B KOMIIBIOTEPHOH (opme)
~ HEeHTPaNHU30BaHHOIO TECTHPOBAHHA

- abuTypuenTCKHe

- uTOroBuie 9-sie 4 11-mie Knaccu
~ EIMHOrO rOCYIapCTBEHHOTO 3K3aMeHa
— 00mux cnocobHocrel
— npodecCHOHANBHOM OPHEHTALMH YJAIHXCA
TeKyIlel yCrIeBaeMOCTH ydamuxcs 5-6X — 11-bIX KJIAaCCOB 10 BCEM OCHOBHBIM
npeaMeTamM.

Vyampecs (MX POAHTENH, YYHTENd) MOTYT MNOJYYUTh HE3ABHCHMYIO H
00beKTHBHYI0 HHPOPMALHIO O CBOHX YYEOHBIX HNOCTHXEHHEX mO NI06ol Teme
moboro npegMera B mobom kmacce (¢ 5-oro no 11-guif).

Vyampecs BHIOYCKHHIX KIACCOB MOTYT O3HAaKOMHTECA C TECTaMH
LUEHTPaIM30BaHHOTO TECTHPOBAHHA H EOHHOTO TOCYAAPCTBEHHOrO 3K3aMEHa M
nonpoGoBaTh OTBETHTh Ha MX BONPOCH. TecTHpOBaHHME MOXHO NPOBOAMTH B
moGoe BpeMa H B moOom Mecre. IIpH JKemaHUM MOXHO NPHOCTaHOBHTDH
TECTHpPOBaHHE H NPOROIDKHTH €TI0 C TOTO XKE MECTa B CJICAYIOINHMIA pa3.

Vyammmes 5-x — 11-mX KIaccoB mpeiaralorci TECTH O OCHOBHEIM
pa3zenaM u3ydaeMuIx npeamMeToB. ITo kaxaoMy npeaMery NpeasarailoTC TECTH 110
IIECTH OCHOBHHM pa3felaM, H3y4aeMHIM B TEYeHHE ydeGHOro roza B
COOTBETCTBYIOMIEM KJIacce.

ITo uTOoramM TecTHpOBAaHMA Ydalmiicd MOXET pacleyaraTh COPaBKy O
NOXy4EHHHX Pe3ynbTaTax.

TIcnxonoruieckoe TECTHPOBAHHE MO3BOJHT OLEHHTh OOLIHE CHOCOOHOCTH
Yy4eHMKa M IOMOXET BBIABHTh €ro CKIOHHOCTH H 3afiaTKH Ui  YyCHEIHOH
npodecCHOHANIBHOH OPHEHTALIMH.

KapTy HmocTyma K TECTHDOBaHHMIO B KOMIBIOTEPHOH (OpME MOXHO
npuobpectn B DeepanbHOM LEHTPE TECTHPOBAHHA M €r0  PErHOHANBHBIX
npeACTaBHTeNbCTBAX.

Aunpec denepanbHOro HEHTPa TECTHPOBAHHA:
119049 Mocksa, JIeHHHCKHIH IPOCTIEKT, AOM 6, cTp. 7.
Tenedon (8-495) 363-60-55 E-mail: test@rustest.ru
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Moanscano B nevars 07.08.06. ®opmar 60 x 90 /6.
Tupax 50000. Ileyars opcernas.

Orneuyarato B THnorpagpuu Ionurpaduteckoro oma «KommepcanTy
: 109193, r. Mocksa, yn. Oxuonoproeas, a. 13



