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BBEJEHHE

Poccuiickoe o6pa3oBaHHe NOCIEAHMX JIET LIMPOKO MCIONB3yeT COBPEMEHHBIE
TEXHOJOTHM IJIs OLEHKH Y4eOHbIX JOCTWXKeHHH yuammuxcs. HauGonee wn3BecTHbI
MEXaHM3Mbl ILIEHTPAJM30BAaHHOTO TECTUPOBAHHS M E€AHHOTO TOCYJapPCTBEHHOIO
3K3aMeHa.

OOBbeKTHBHAs OLEHKA Y4eOHBIX JOCTHXKEHHH OCYIIECTBIISETCS, KaK MPaBUIIO, CTaH-
JapTU3HPOBAHHBIMH TPOLELYPAaMH, TPH NPOBEJEHHU KOTODPBIX BCE yYallHECs HaXo-
JUITCS B OIMHAKOBBIX (CTaHJAPTHBIX) YCIOBHAX H HCIOJIb3YIOT IPUMEPHO OJHHAKOBBIE
MO CBOMCTBaM H3MEpHTENbHBIE MaTepuanbl (TecTbl). Takylo CTaHAApTH3UPOBAHHYIO
NpoLUeypY OLEHKH YUeOHBIX JOCTHXXEHNH HA3BIBAIOT TECTUPOBAHHEM.

IIpaBuiIbHO COCTaBJIEHHBIH TECT MpPEACTaBIsAET cOOOH COBOKYMHOCTh cOanaHCHPO-
BaHHBIX TECTOBBIX 3aJaHuil. KomnuecTBo 3aaHuii B TecTe MO pa3IMYHBIM pasaesaMm
JOJKHO OBITh TaKHM, YTOOBI MPOMOPLIMOHANBHO OTpaXKaThb OCHOBHOE COAEPXKaHHE
npeaMeTta. Mcnonp3oBaHHe TECTOBBIX 3aJaHMH pa3MHYHBIX TPYJHOCTEH JOJDKHO
00ecrneunTh paBHOCIOXXHOCTh Pa3IMYHBIX BAPUAHTOB TECTOB M M3MEpEHHE yueOHBIX
JIOCTHXKEHHMH y4aluXcs B HIMPOKOM JHana3oHe UX 3HaHWH.

Pa3paboTka COBpEMEHHBIX MEJArOTMYECKUX TECTOB BO3MOXHA TOJIBKO MPH HATUYHU
6OJIBIIOTO KOJTMYECTBA TECTOBBIX 3aJaHHH, CBOWCTBA KOTODPBIX ONpPEAENEHBI 1O MO-
MEHTa HUCIOJIb30BaHHs TECTA.

LleHTpann3oBaHHOE TECTHPOBAHHE OLIEHWBAET YPOBEHb MOJATOTOBJIEHHOCTH Y4a-
IIMXCS MO CTOOAUIBHOHN IIKane ¢ y4eToM TPYAHOCTH U AuddepeHuupyomeii cuibl
BEPHO M HEBEPHO BBIMOJHEHHbIX 33laHHUM.

[Ipu oueHke yueOHbIX JOCTHXKEHHH L[eHTpOM TeCTHpPOBAaHHS UCHOJIB3YIOTCS JOCTa-
TOYHO CJIOXKHBIE MaTeMaTHueckue Mopaend. O3HaKOMMTBCS C HHMH MOXHO B
cnenuanbHOM aureparype LlenTpa TecTupoBaHus.

TecTupyemslit yuamuiics 10/KeH 3HaThb, YTO YUCJIO BEPHO BHIMOJHEHHBIX UM 3a/1a-
HUH HEOJHO3HAYHO OINpEAENsSCT ero TectoBblid Oami. TpyIHOCTH BEpHO U HEBEPHO
BBITIOJITHEHHBIX 33JJaHHH MOTYT 3HAUHTENILHO TMOBJIMATH HA OLIEHKY pe3yJIbTaTOB TeC-
THPOBaHHSI.

CoOoTBETCTBHE MEXIy KOJIMYECTBOM BEPHO BBHIMONHEHHBIX 33aJlaHHH M TECTOBBIM
0a1JIoM NpeACTaBIEHO Ha AWarpaMMe B KOHIE COOpHHKA, KOTOpas TOJyueHa B pe-
3yJbTaTe CTAaTUCTHYECKOH 0OpabOTKH pe3y/bTaTOB LIEHTPATH30BAHHOTO TECTHPOBA-
Hus B 2005 r. Cpennuii 6ani no Poccuun npunst paBubiM 50.

IlpuBoxuMble B COOPHHKE TECTOBBIE MaTepHalbl M PE3yJbTaThl MOTYT ObITh HC-
MOJIb30BaHbI KAK OPHEHTHPBI AJIs MOATOTOBKH K LHEHTPAIN30BaHHOMY TECTUPOBAHHIO B
2006 .

[IpakTH4eCKOe HCIONIb30BAaHHE COBPEMEHHBIX TECTOB YYEOHBIX JOCTHIKEHHH naer
yyaluMcsi BO3MOXKHOCTh OOBEKTHBHO OLIEHHTh YPOBEHb CBOMX 3HAHMH, a TaKXKe OIl-
pEeAeNUTh CBOE MECTO (PEHTHHI) CPEeAH MHOXECTBA POCCHUICKHX Yy4YalllHXCsl, IPOXO-
JMBHINX LEHTPAJIM30BaHHOE TECTUPOBAaHHE. DTa YyCiIyra MoJyib3yeTcsi BO3PacTalolHM
cnpocoM. ExeroaHo o0k0/10 MHJUIHOHA Y4YalUMXcsl NPHHUMAKOT Yy4yacTHe B
HEeHTPAJIH30BAaHHOM TeCTHPOBAHMM. CBBbILIEC MOJIOBHHBI IOCYJapCTBEHHBIX BY30B
Poccun npUHHUMAIOT pe3yabTaThl LIEHTPAIM30BAHHOTO TECTHPOBAaHHMS B KauyeCTBE
OLICHOK BCTYMHTEIbHBIX UCIBITAHUH. JISCATKH THICSIY aOUTYPHEHTOB, MPEACTaBUBIINX
B MPHEMHbIE KOMHCCHH BY30B CEpTH(HKAThl HEHTPAIH30BAHHOIO TECTHPOBAHHS, €XKe-
TOJTHO 3aYHCIISIOTCS B FOCYJapCTBEHHBIE BY3bl Poccuu.

TexXHONIOrHs U METOAMKH LEHTPATU30BAHHOTO TECTHPOBAHMS LIMPOKO HCIIOJIb3Y-
I0TCSI TIPH TIPOBEAEHUH eIMHOTO roCyJapCTBEHHOro 3k3aMeHa B Poccun.
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BorunciieHus 1 npeodpa3oBaHHs

1. Je#icTBuTenbHble uucna. ToxHecTBEHHble MpeoOpa3oBaHUS YMCIIOBBIX,
UPPALMOHATBHBIX U JOrapu(MHUYECKUX BbIPAKEHHH.

2. JleiicTBus C anreOpau4ecKUMH APOOSMHU.

3. COOTHOLUEHUS MEXKAY TPUTOHOMETPHYECKUMH  (QYHKUMSIMH  OJIHOrO
apryMeHTa, HaXOX/IeHHe 3HaYEeHHUsI TPUTOHOMETPHYECKOTO BbIPAXKEHHUS.

4. TlpeoGpa3oBaHHe M HaXOXKJCHUE 3HAUYCHHUH JOrapu(OMHUYECKUX BBIPAKEHUH.

ToxnecTBeHHbIE IPe0Opa30BaHUs TPUTOHOMETPUUECKUX BbIPAXKEHHUH.

6. Apudmernyeckas U reoMeTpUYECKas IPOTPECCHH.

hd

YpaBHeHHS H HEPaBEHCTBA
PauunoHanbHble, IpO6GHO-paliHOHANIbHBIE YPABHEHHUS.
HppanyoHanbHble ypaBHEHUS.
Tloka3arenbHble ypaBHEHUS.
Jlorapudmuyeckue ypaBHEHHUS.
TpUrOHOMETPHYECKUE ypaBHEHMUS.
VpaBHeHUS, COAEpIKAILUE IEPEMEHHYIO 0] 3HAKOM MOJTYJIs.
INoka3zaTenbHble U JOrapuMHYECKHE HEPABEHCTBA.
CMelaHHble HEPaBEHCTBA.
TexcToBbIe 3a1a41.
0. Cucrema ypaBHEHHUI U HEPaBEHCTB.
1. VpaBHeHHus, cUCTEMB] ypaBHEHHUH H 3aJa4l C MapaMETPOM.

il AR R ol o

DyHKUHH
CBa3b MEXy CBOHCTBaMH QYHKIHUH H ee TpaduKOM.
I'paduueckoe perieHre ypaBHEHHUH.
CBoiicTBa YHCIOBBIX (DYHKLHMIA: SKCTPEMYMBI, BO3pacTaHHe U YObIBaHHE.
VpaBHEHHE reOMeTPUYECKOr0 MecTa TO4YeK.
I'eoMeTpHyecKHii CMBIC] IPOU3BOIHOM.
O6nacThb ornpeneneHus H MHOXKECTBO 3Ha4€HUH QYHKLHUH.

S

I'eomerpHuyeckue GUrypbl U HX cBOMCTBA.
H3mepenue reoMeTpHYeCKNX BEeINYUH

TpeyroabHHUK, YETBIPEXYTOJIbHUKH, OKPYXKHOCTb U KpYT.
[Mapannenenunen, mupamuna, KOHyc, chepa, UIHIHHIP.
JeiictBus ¢ Bektopamu. CkajIsIpHOE NPOH3BEIEHHE BEKTOPOB.
Meron KOOpaHHAT.
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BapuanTt Ne 1/2005 %
3ananue Al.

2 _
Boiuuciure 3Havenue apobu M IIDH YCJIOBHH, YTO -:'Zi = -2,
4y —yz — 2z

1)1,6 2)25 3)3,0 4) —1,5 5) —2,0

<
Il
|
—

3ananue A2.

[a13 3
Boipaxkenue % — 6ab MOXXHO MPUBECTH K BUILY

1) [3a+2b] 2) —(3a—2b) 3) (3a+2b) 4)3a—2b 5)|3a—2b|

3ananue A3.
KBaJparnoe ypaBHEHHE, KODHU KOTOpOro paBHbl (—4x1) m (—4z2), rie x1,Z2 — KOPHH ypaBHEHHS
2—dr+1= 0, umeeT BUJ 22 — bz + ¢ = 0. Hailgure 3nauenue b — ¢

10 2)32 3)16 4) —32 5) —16

3ananue A4.

Hajigure miomaap TpeyrosibHIKa, OTPAHHYEHHOr0 OCSIMM KOOD/MHAT U KacaTesbHOM K rpaduky dyHKIuI
Yy = —7 B TOuYKe C abcuuccoit Tg = 1

1)10 2)11 3)12 4)13 5) 14

3amanue A5.
CyMMa KOpHelf WJIi KODeHb, eC/Ti OH eAMHCTBeHHbI, ypasuenuss V23 + 22 — 2z — 3 = V223 + 1 1pu-
HA/IJIEXKUT [IPOMEKYTKY

D 152) 2)[%3) 3)[34) 4)[45) 5)[56)




3ananue A6.
Haiiaure ctga, ecou Buimosiasiercsi paseHcTBo 6ctga + 3ctga - sina — 5sina — 10 = 0

N1 22 313 91f 53

3ananue AT.
Yupocrure Bbipaxkenne 2 sin (a — g) -cos(2m + a) — 2cos (%71 - a) -sin(37 — a) + 2cos?
1)1 2) cos2a 3) sin2a 4) 2sina 5) cos®a

3anmanue AS8.
Berauciure ctg (% — arcctg4)

ng 291 913 91i 53

3ananue A9.
Haiizmre cpejree apudMeTnueckoe Bcex Kopueit ypasmennst (22 — 16)(4V2H3 — 4241) = 0

1)1,0 2)25 3)30 4 -1 5%

3azanne A10.
Haijure cyMMy KOpHEH W/ KOpPEHb, €I OH €MHCTBEHHBIH, YpaBHeHus logl+4(2:lt2 +Tx+4)=2

1)1 2)2 3) -3 4)4 5 —12



3ananue All.

Hatiure obacts onpenenennsa bynkmun f(z) = 4/logg , 3—;—_;_—*'134—

) (=53] 2 (-5-3) 3 (%3] 0 (-5 u-5 5 (-]

3anauue Al2.
3
Haiinure BCe 3HaueHHs a, IPH KOTOPHIX (DYHKUMA Y = __x3_ + (a + 2)2? — 47 + 3 umeer aBe TOUKH
KCTpEMyMa

1) (—o00;0) U (4;00) 2) (—o0;—4) U (0;00) 3) [—4;0] 4) (=4;0) 5) (—o0; —4] U [0;00)

3ananue A13.
YpaBHeHUE reOMETPUYECKOI0 MECTa, TOUEK MJIOCKOCTH, PABHOYAAJIEHHBIX OT ABYX NPSMBIX ¥ = —3z +9 u
y = —3z + 21, umeer Buj

Ny—3c+12=0 2)y+3z—15=0 3)y—3z—12=0 4)y—3z+15=0 5)y—3z—15=0

3ananue Al4.

3
MarepuasbHast Touka gpuzkercs o ocu OX o 3akony z(t) = {7 —2t2 47 (x - Koop/UHATA, t — BpeMs).
HaiisnTe MOMEHT BpPeMEHH, KOTJja yCKOPEHHE PABHO HYJIIO

1)9 2)8 3)7 46 5)5

3ananue AlS5.
B uusiuspe nepumerp oceBoro cedeHust paseH 40 cM, JUaroHab STOTO CeYeHHsi 00Pa3yeT C IIOCKOCTHIO
ocHoBanus yros 45°. Haiiaure o6bem numnapa (B Ky6.cm)

1) 100w 2) 1507 3) 200w 4) 2507 5) 3007w




3amanue Al6.
Hanbt Touku A(1;—-2;3), B(5; —1;-2),C(-1;1;2). Haiigure cymmy koopaunar Touxku D(z;y;z), ecian

AB-3AC+2BD=710

1) =1 2)2 3) -3 4)6 5)8

3anauue B1.
Haitgure sanbosbimit obmumit nenurens Tpex vucena 117, 156, 312

3ananue B2.

3 2
Haitnure npousBeeHye KOPHe# ypaBHEHHs < 6o" +4x -5 _ 1
e p A p yp z°+ 8z + 15

3ananue B3.
3y -z =13 -4z

.Z‘+y=5 H.Z'o'y0>0

Haiigure cymmy 2xg + yo, i€ Zo, Yo — PEIIEHHE CHCTEMBI {

3ananue bB4.
(x4 3)(z2 422 - 3)

>0
2% — 972

Haﬁ,unTe HauMeHblIee [[€JI0€ PEIICHHEe HEPABEHCTBA




0l

3aganue B5.
Haitjure cymmy KOpHeil Wi KOpeHb, eCJiil OH €JIMHCTBEHHbIH, ypaBHenust |z — 9| = 5z — 33

3ananue B6.

Haiigure cymmy Bcex 1e/IbIX pellleHHi CHCTeMbl HEpABEHCTB {

3aganue B7.
Haix i —~3) = _ 9. 3T
JIUTe YHCII0 KOpHeit ypaBHenus (cosz+ 1) (ctgr — 3) = 0, npuHajiexKamux NpoMexyTKy |—2; 5

3aganue B8. o7 )
B caure  lo —=— +1 —_—
PRI Bvs T V2 T B g avTa

3ananue B9.
_ 5;t+6

5
=8 ="

Haitaure cymMMy Bcex 1esIbiX pellieHui HepaBeHCTBa

3apganune B10.
B npsiMOyrOJIbHOM TPeyroJIbHUKE JUINHA KATETA, JIEXKAIEro npotus yria 60°, pasua 4v/3. Haiiaure (B
CM) pajinyC ONUCAHHON OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH

3anauue B11.
B okpy»KHOCTH BIHCaHHbI yros ¢ = 75° onupaercs Ha ayry AB. ILnomaan cekropa ¢ ayroit AB paBHa
gw cm?. Haitaure pajmyc OKpy>KHOCTH (B CM)




1l

3ananue B12.
Haiiinre cymmy 3navenuil ¢ uiiv 3Hadenue t, eCJid OHO eJUHCTBEHHOE, IPU KOTOpoM uuciaa 3;t+3; 3t +21
SABJISAIOTCH TPEMsl IOC/IEI0BATE/IbHBIMU YJIEHAMH BO3PACTAIONIEH reOMeTPUIEeCKON IIPOrpeccuu

3ananue B13.
Haiinure cyMMapHyio My MHTEPBAJIOB Bo3pacTtanus ¢dyukuun f(z) na orpeske [—4; 8], ecan rpaduk
ee NIpou3BOAHON f‘(x) HA STOM OTpE3Ke UMeeT BUJL

WA

N
%3 0\/353

3amanue B14.

4 4
I'padux byskuun y = T¥g b nonyvaercst u3 rpaduka GyHKUUH Y = e R 2 napajiiesibHbIM
1epeHocoM Ha 6 eMHMIT BIPaBO U Ha 5 equHull BBepx. Haiiqure a — b
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Bapuant Ne 2/2005

3ananue Al.

2 —
Boruncinre 3Ha4yenue apobu &Q—SILJF@ IIpH YCJIOBHMH, YTO % =2,
25 —2zz 4y

1) —4,16 2) -2,3 3) -1,8 4) 33 5)24

wig
Il
IS

3ananue A2.
Buipaxkenue 8a° — 276° + 6ab MOXKHO IPUBECTH K BY,
p 94 =30 p Ay

1) —|2a+3b] 2)|2a—3b] 3)|2a+3b] 4) —|2a—3b] 5)2a+3b

3anaumue A3.
KpaJparHoe ypaBHeHHe, KODHM KOTOPOTO B JjBa pa3a 60ibIe KOpHeil ypaBHernst x2 —6z+1 =0, umeer
Bug z2 — bz + ¢ = 0. Haitante 3navenne b- ¢

1)60 2)48 3)36 4)24 5)12

3ananue Ad.
I-Elaﬁ;mTe IJIOINA/Ib TPEYTOJIbHHKA, OTPAHHYEHHOr0 OCSIMH KOODJMHAT U KacaTeJbHOM K rpaduKy dyHKIun
Y= 7 BTOYKEC abcmuccoit g =1

)12 2)7 3)8 410 5)5

3amaumne A5.
CyMMa KOpHeil UM KOpEeHb, eC/IM OH eJWHCTBEHHbI, ypaBHeHua 3 + 12 —6z+3 = V23 —1 1pu-
HAJJIEXKUT TPOMEXKYTKY

1) [23) 2)[%4) 3)[45) 4)[56) 5)[67)




€l

3ananue A6.
Haitnure ctga, eciu BinosHsiercst paBeHCTBO 8ctga + betga - sina — 3sina —4 =0

N1 2 -1 3)1,5 4) —1,5 5)0,5

3ananue A7.
Ynpocrure BbIpaxKeHHE COS (% + a) -sin(m + o) +tg (:—J’QE + a) - stn (a - g) - COS (g - a)

1)1 2)sin2a  3) sina  4) cos2a  5) cos’a

3ananue AS8.
Boranciure cos (” — arccos 1)
’ 2 3

DY 9l 2 H¥3 5}

3ananue A9.
Haitaure cpenuee apudbMermieckoe Bcex KopHel ypahenns (z? — 16) - (3V32+7 —g7-1) =

N2l 2% 9 95l 53

3ananue A10.
Haitaure cymMMy KOpHe# W/ KODEHb, €CJIM OH €IHHCTBEHHBIH, ypaBHeHUs logy, +3(2z2 +11z4+10) =2

N1 2)2 3)5 4 -3F 5 -1



4!

3aganune All.
Haiiure obsacts onpenesienus dyukuuu f(z) = \/log075(3 — ) — logg 5(z + 4)

D (~4:3) 2) [-3:3) 3) (~3:3) 4) (~ooi—4) 5) (~dioo)

3ananune Al12.
3
Haiiiure Bce 3HaueHust a, Mpu KOTOPbIX MYHKIUA Y = %— — (a4 2)z® + 4z — 5 uMmeer aBe TOUKM
IKCTpEMyMa

1) (=00; =4) U (0;00) 2) (—00;0)U (4;00) 3) (—o0; —4] U [0;00) 4) (—00;0]U [4;00) 5) (—00;00)

3ananue Al3.
VpaBHEHHE reOMETPUYECKOI0 MECTa TOYEK IJIOCKOCTH, PABHOYIAJIEHHBIX OT JBYX NPSAMBIX y = 42 — 8 u
y = 4z + 16, umeer BUJ

y+4dz+4=0 2)y+4z—-4=0 3)y—4z—-4=0 4)y—4z+4=0 5)4dy+zx—-4=0

3ananue Al4.

3
Marepuasibaas Touka auzxercs o ocu OX no 3axony z(t) = —% +2t2 —5 (x — KoopaMHATA, t — BpeMs).
Haitiure MOMEHT BpeMEHH, KOTJ[a YCKOPEHHe PaBHO HYJIIO

N6 2)2 3)3 44 55

3ananue Al5.
B npaBuiibHOl 4eThIPEXyroJIbHON yCeueHHON MUpaMUJe JJIMHBI CTOPOH OCHOBAHH PaBHbI 8 CM U 2 CM,
JuimHa 60K0BOrO pebpa pasHa 5 cM. Haitaure mwiomaab (B KB.CM) MOJIHOH MOBEPXHOCTH 3TOM NMUPAMHUIbI

1)80 2)98 3)140 4) 148 5) 162




Sl

3ananue Al6.

y:

1;3;2), B(3; —1;4),C(4;2; —6). Haiinure cymmy Koopaunar touku D(z;y;z), ecian

Hanbl Touku A(—1;
=0

2BC + 3AD
n - 292 36 49 -2 5w

3ananue B1.

Haitagure naubosbumit obmumil genurens Tpex yucen 144, 540, 288

3ananue B2.
Haitiure npousse/ienyie kopheit ypapuenus =5 — 3z2 + 3 + I—E—g = — K_ET
3ananue B3.

22 +32= -2y — 15z

z+y:2 Hy0~.’1,‘0<15

Haitaure npoussesenyie xg-yo, ri€ &g, Yo — PELIEHHE CUCTEMbI {

3ananue b4.

(z +2)(z* — 4z — 12)

>0
2% — 422

Haiinnre HauMenblilee 1ei0e pelieHie HepaBeHCTBA



91

3anauue B5.
Haiinure cyMMy KOPHel M1 KODEHb, €CJIM OH €JMHCTBEHHbIi, ypaBHeHust |3 —z| =3z — 5

3anauune B6.

V2,5 —z <12

Haitgure cymmy Beex BIX IIeHHiI CUCTeMbl HEPABEHCTB
JUTEe CyMMY BCEX I1eJI peleHuit cucre 3o} (:1:+6)222

3anauune B7.
Haitgure uncio kopueit ypastennst (cosz + 1)(ctgz —2) = 0, npUHAAIEKALUX TPOMEKYTKY [—27(; %75]

3anaune BS.
Beruucaure  log sz A2 _ logg 2 —1
V2+V6 8 +4vV3

3axanue BI.
90,22-0,6 _ 1
<0

Haitnure cymMMy Bcex LesbIX PelleHH HEPaBEHCTBA 0.5 <
) _

3ananue B10.
B npsAMOYro/ibHOM TpeyroJibHHKe [JIMHA KATeTa, JIeKAIero npoTus yra 60°, pasua 3v/3 am. Haiiure
(B M) paJuyc OIMCAHHOM OKOJIO STOrO TPEYTOJILHUKA OKPYKHOCTH

3ananne B11.

B okpyxHocTu paguyca R = -178 CM BHHCaHHbIA yron ¢ = 40° onupaercs Ha ayry AB. Haiinure

WI0WaAbL ceKTopa (B KB.cM) ¢ ayroit AB




L1

3azanue B12.
Haitgure cymmy 3navenwuii ¢ uim 3HadeHue ¢, €CJM OHO €QMHCTBEHHOE, IIPH KOTOpPOM uymcia 2;t;2t + 6
SIBJISTIOTCSL TPEMSI T10CJIEI0BATE/IbHBIMU YJIEHAMH BO3DACTAIOIIEH reOMeTPHYECKOil IPOrpeccHu

3azanue B13.
Haiijure Ko/IM4eCTBO WHTEPBAJIOB Bo3pacTanus dyHkuud f(z) Ha orpeske [a;b], ecsm rpaduk ee mpo-
M3BOJHOH f‘(Z) HA ITOM OTPE3KE MMEET BUL
')

3anauue B14.
Ipaduk bynkuun y = logy(z + ¢) — d nonydaercs u3 rpaduka bynkuun y = logy(z — 2) + 2 napasn-
JIEJTbHBIM [IEPEHOCOM Ha, 6 euHHUL BJEBO U Ha 4 equHuipl BHU3. Haiiaure ¢+ d
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Bapuant Ne 3/2005

3ananue Al.

2 _ 4.2
Beruucsure 3Hauenne 1pobu _Q_IE_‘LQQ_E. NIpH YCJOBHH, YTO % = -1, % =3
Ty —2z° +yz

1) —6,5 2) —52 3) —1,5 4)25 5)3,6

3agaHue A2.
a? —aV12+3
Ecmn a < 1, To Bbipaxkenune 7 MOXKHO IIPHBECTH K BUAY
—a

1)1 2) -1 3)vV34+a 4)a—-V3 5)V3

3aganue A3.

Ksazparsoe ypaBHeHue, KOPHH KOTOPOrO Ha 2 eJUWHHUIb! GOJblle KOpHeH ypaBHenuss 2 — 6z 4+ 3 = 0,
HMeeT BU/I 22 —br+c¢=0. Haiinure 3nayenne b+ ¢

1)10 2)15 3)19 4)26 5)29

3anauue A4.
H5ap“mme IJIOIIA/b TPEYTOJIbHUKA, OPPAHUYEHHOTO OCAMU KOOPJMHAT U KacaTeJbHOM K rpaduky dyHKI|H
Yy = % B TOuKe c abcuuccoit To = 2

1)8,0 2)85 3)9,0 4)9,5 5)10,0

3agauue Ab5.
CyMMa KOpHefi MJIH KODEHb, €Cili OH eIMHCTBEeHHbIH, ypaBHenus Va3 + 22 — 2z —5 = V23 +2 npu-
HAJJIEXKUT TIPOMENKYTKY

D [52) 2)[%3) 3)[34) 4)[45) 5)[56)
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3ananue A6.
Haiimure tga, ecnu BoimosiHSAETCS paBeHCTBO Stga + tga - cosa — 2cosa — 10 =0

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

3ananue AT7.
YrpocTuTte BhIpaXkeHue (ctg (2’271 + a) +tg(m + a) + sin (o — 7T)) : cos (a — %)

1)1 2)tga 3) —ctga 4) —1 5) ctga

3ananue AS8.
Boruucsure ctg (l}f - arcctg%)

NiE 22 3)3 49 55

3ananue A9.
Haitgure cpenpee apudmerndeckoe Bcex KopHeit ypasHenus (z2 — 1) (7V2+1+l _ 49%) =0

N1t 22 3 9 51l

3azanue A10.
Haitaure cyMMy KOpHEil Win KOPEHb, €C/IM OH €IMHCTBEHHBIN, YPABHEHUs
log, 5(x? + 3) - logy(z — 3) = log (222 — 9z + 23)

)9 2)2 3)3 44 5)5
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3ananue All.
Haiiaure obsiactsh onpenenenuss dbyukuun f(z) = 3 logl )
\/ 3= Tog,(z —
1) (210 2) (10) 3) (—00310) 4) (—00;2) 5) (10;00)

3aganue Al2.

Haiiaure BCe 3HaueHHs a, IPM KOTOPHIX byHKIMs y = —z° 4 6(a — 1)z2 — 108z + 4 ybpiBaeT Ha Bceit
YHUCJIOBOM MPAMOK

1) (—00; =2) U (4;00) 2) (—00;—2]U[4;00) 3) (=2500) 4) (=2;4) 5) [-2;4]

3ananue A13.

YpaBHeHHe TeOMETPHYECKOr0 MeCTa TOUeK IJIOCKOCTH, PABHOYJAJIEHHBIX OT JBYX MPAMBIX ¥ = —22 + 6 u
y = —2z — 10, umeer BuUj

Dy+20+42=0 2)y+20-2=0 3)y+20-4=0 4)2+2-2=0 5)y—20+2=0

3ananue Al4.

3
JBe Touku apukyres mo ocu OX mo 3akoHam jaBikenust z1(t) = %— +8 u 2o(t) =t2+3t~7 (z -
KoopauHara, ¢ — Bpemst). OnpeaesuTe IPOMEKYTOK BPEMEHH, B TeYeHUE KOTOPOrO CKOPOCTDL MEPBOH TOUKH
MeHbIIe CKOPOCTH BTOPOH

1) (%8) 2) (3;00) 3)(5500) 4)[0;3) 5)(1;4)

3ananue Al5.
B yceyeHHOM KOHyCe IJION[aH OCHOBaHHI paBHbI 25T cM? i 647 cM?, 06pasyioNas COCTABISET C MIOC-
KOCTBI0 OcHOBaHus yrou 60°. Haitaure miomans (B KB.cM) GOKOBO MOBEPXHOCTH STOTO KOHYCA

1) 247 2) 36r 3) 42r 4) 787 5) 154r




1z

3amanue A1l6.
Haubr Toukn A(-—1;2

2AB - CM +2BC =70

1) -1 2)2 3)0

)

1), B(3;—1;2),C(1;2; —1). Hafigure cymmy koopaunar touku M(z;y;z), ecin

4 -6 55

3apauue B1.

Haitgure HauMenbluee obuiee kparHoe Tpex uucesa 66, 363, 36

3aganune B2.

Haitaure npousse/ienyne KopHeit ypasuenuss o5 — 3z% + 12 + 5%3 =dr -3

7

3ananue B3.

Haitqure npoussesenue o - Yo, TA€ Lo, Yo — PEILICHUE CHCTEMbI {

5y — 8z = 2% + 30

T+y+2=0 Yo~ <10

3axanue B4.

Haitnure Hanbosbuiee nesioe pelieHre HEPABEHCTBA

(z* — 16)(z* — 6 + 8) <
z° — 64 <0
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3anauue B5.

Haiiure cyMMy KOpHe# Wi KODEHb, €CJIM OH €JMHCTBEHHbIN, ypaBHeHus [T + 5| = —4 — 2z
3anauue B6.
V14,5 — V11
Haiinure cymmy Bcex 1ieJIbIX PeIeHHi CUCTeMbl HEPABEHCTB ! r<
Vz—-82>3
3ananue B7.

HaitnuTe B rpagycax cpejiHee apudMeTHYECKOe BCEX PA3IMYHBIX KODHEH ypaBHEHUS

“(cosz — 1)(ctgr — /3) = 0, npunaTexamux mpoMexyTKy (—90°; 360°)

3ananue B8.
Borauncaure logﬁ 49 _ + logy /7 —L1
V3+V5 8+2V15

3anaunue BI.
T+7
Haitnure cymMmMy Bcex Lie/ibIX pellleHHi HEPABEHCTBA #g >0
3anganue B10.

B Olfr)py)KHOCTb paauyca 13 M BIKCAH IPSIMOYTOJILHBIM TPEYTOJBLHUK C OCTPBIM YIVIOM, KOCHHYC KOTOPOTO
pagen 13. Haiigure (B KB.M) IJIOLIA/bh 3TOrO TPEYTOIBLHUKA




%4

3ananue B11.

B okpyxnoctu paguyca R = 1Tr‘ CM BHHCaHHBIA yros ¢ = 50° onmpaercs Ha nyry AB. Haitnure

IOk CeKTopa (B KB.CM) ¢ Ayroit AB

(o]

3ananue B12.
Haigure cymMMmy 3Ha4YeHW#l & WM 3HAYCHHE T, €CJIM OHO €JMHCTBEHHOE, DU KOTOPOM OTpUIaTe/IbHbIe
qancita x — 152z — 1, 22 — 5 spjsroTCs TpeMst I0CIeJOBATE/IbHBIMA YWIEHAMH apU(MeTHIECKON IPOrpeccuu

3ananne B13.
Haitanre KosimdecTBO ToYeK MuHMMyMa GyHKumn f(x) Ha orpeske [a;b], ecim rpadmK ee HIPOM3BOLHOMN
f¢(z) Ha 9TOM OTpE3KEe MMeeT BH]
J'x)

N .

a 0 b

3ananne B14.

- -3
Ipaduk byskunn y = (%)I + t mosiyyaercs u3 rpacduka GyHKIUN Y = (%)I + 3 mapaJuienbHbIM

nepeHocoM Ha 6 enuHMIl BIeBO U Ha 4 enuuuibl BHU3. Halgure p — ¢
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Bapuant Ne 4/2005 %
3anganue Al.

4z% + 2y — 222
Borunciure 3uadenue pob -—2——3———2— npu yCIoBuH, 910 4 = 2

)38 2)4,5 3)64; 4)63 5)7,2

=3

Uy

3ananue A2.

3 2 2 3
Bripaskere \/ 8a° = 36a%h + 5dab? = 275

1) [2a—3b] 2) —(2a+3b) 3)2a—3b 4)|2a+3b| 5)2a+3b

+ 24ab MOXHO IPUBECTH K BHAY

3amanme A3.
KBasparHoe ypaBHeHue, KOPHH KOTOPOTO B TPU pa3a Gosible KopHe# ypasrenus 2 —9z +1 = 0, umeer

BuI z2 — bz + ¢ = 0. Haitaure 3nauenve b+ c

1)28 2)30 3)36 4)72 5)90

3amanmue A4.
Haiiaure niomais TpeyroibHUKa, OrPAHAYEHHOr0 OCSIMK KOOD/JMHAT M KacaTeJbHOH K rpaduky dyHKINKI
Yy =% B TOUYKEC abcuccoit g =5

)6 2)7 3)8 44 5)5

3anaume A5.
CyMMa, KOpHell MM KOPeHb, eCJli OH €JIMHCTBEeHHbIH, ypaBHeHust Vz3 + 2z2 — 8z = /28 — 2 npunaze-
HKHT ITPOMEKYTKY

1)(1;2) 2)(23) 3)([%4) 4)[45) 5)[56)




Y4

3ananue AG6.

Haitnure ctga, econu BuImosHsieTcst paBeHCTBO 6ctga + 3ctga - cosa — 4cosa — 8 =0

N1 2) -2 315 9% 5 -3

3ananue A7.
3T

Yupocrure BhipaXkeHue sin (% + a) - cos(2m + a) + cos (—2— -

1)1 2) =1 3) cos’a 4) sin2a 5) —2sin’a

) -sin(a — 37) — sin? o

3ananue AS8.
Boraucnute ctg (%71 - arcctg%)

ng 2§ 35 91} 5t

3anmanue A9.

Haitnute cpennee apudMeTnyeckoe Bcex KopHeit ypasHenust (z2 — 16) - (4V22+7 — 222+4) —

n23 2 -5 328 91 5}

3ananue A10.

Haitgure cyMMy KOpHeit WM KOPE€Hb, €CJIH OH €JMHCTBEHHbIN, YDaBHEHUS

log,+3(27% + 3z — 1) =2
1) =1 2) -2 3)3 44 55
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3anauue All.

Haitnure obnacts onpenenenns dbynximmun f(z) = 4/logg 5 3%}15

1) (—3;—1%) 2) (—00;—3]U (1;00) 3) (—1%;1) 4) (—oo;—3)u(—1§;oo) 5) (=3;—1)

3ananue Al2.

3
Haiiure Bce 3HaUeHHsT a, IPH KOTOPBIX (DYHKIHS Y = _z3_+ (a—1)z2+42—10 He UMeeT TOYEK IKCTPEMyMA,

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

3anauue Al3.

YpaBHeHHe reOMeTPUYECKOro MeCcTa TOU€eK UIOCKOCTH, PABHOYJAJIEHHBIX OT JIBYX NPSAMBIX Y = —3z + 6 1
y = —3z + 12, umeer BuJ

Ny—3z+9=0 2)y+3z+9=0 3)3y+z—-9=0 4)y+3z-9=0 5)y—3z-9=0

3anauue Ald4.

3
MarepuanbHas Touka juxkercs 1o ocu OX 1o 3akony z(t) = —%— +2t2+5t (r - KoOpAMHATA B METpaXx,
t - Bpems B CeKyH/ax). Uepe3 CKOJIbKO CEKYHJI I10CJIe HadaJla JBHIKEHUsS] TOYKa OCTAHOBUTCS 7

D1 2)2 3)3 44 5)5

3anauue Al5.

B yuimHApe BBICOTON 5 €M Ha PACCTOSHMM 8 CM OT OCH MapaJlJIesIbHO € MPOBEJIEHO CeYeHHE ILIOMIAIbIO
60 cm?. Haiiaure o6bem uuauHapa (B Ky6.cM)

1) 100r  2) 200m  3) 3007 4) 4007  5) 5007




LT

3aganue Al6.

Jaubl Touku A(3; -1 —2), B(5; —3;4),C(—1;3; —3). Haitnure cymmy koopaunar Touku D(z;y; z), ecan
AB-2AC+3BD =10

)53 2)2 3)2% 43% 55

3ananue B1.
Haiiagure HauGonbuuit obwmit Jenurens Tpex yucen 525, 315, 210

3ananue B2.
3442?22 -1

Haitaure npoussesenne KOpHell ypaBHEHUs
A P & P P ¢+ 3z — 10

3anauue B3.

N ¢ -3y = -4z — 21
Haitaure npousseenue g - yo, 1€ To, Yo — PELIEHUE CHCTEMBbI u Yo—To < 15

T+y=>5

3ananue B4.
(7— :v)(:v —2z-35)

Haitaure nanGosibinee 1esioe peiieHue HepaBeHCTBA m
3 — 49z

>0




8T

3ananue B5.
Haiiaure cymmy Kopaeil WM KOPEHb, €CJIM OH €HHCTBEHHbIN, ypasHenus |z + 2| = 3z + 10

3ananue B6. »
VI3,5—z < /10

Haiinure cymMMy Bcex LesbIX pelleHuil CUCTeMbl HEPABEHCTB
A yMMy i p Y /—( z-8)72>3

3ananue B7.

2sin’z + 3sina

Haitnure uncno KopHell ypaBHEHHS S

= (), NpUHa/IeXKAIIUX TPOMEKYTKY (-—%; %E)

3ananue B8. 5 .
Boraucaure 1 —4=—— + 1o P —
BIYUCIIUT! Ogﬁﬁ+\/’5 g0’512+2\/—?g

3ananue B9. .
o
HaitnuTe cymMMy BCeX LeJIBIX PEIIEHUi HEPABEHCTBA —%}% >0
3azanue B10.

B 1psiMOYIOJIGHOM TpEeyroJbHHKE [JIHHA KATeTa, JIEXKAIIero npoTus yria 45°, pasua 2v/2 cum. Haiigure
(B cM) pajuyc ONMCAHHOM OKOJIO ITOrO TPEYTOJbHWKA OKPYKHOCTH




6C

3ananue B11.

B oxpyxnocrtu paguyca R = % CM BHOHCaHHBIN yros ¢ = 27° onmpaercd Ha ayry AB. Haiigure

Iom@aae cexropa (B KB.cM) ¢ ayroit AB

3ananue B12.
Haitaure cymmy 3nadenuit ¢ niy 3uadenue t, eCi OHO €AMHCTBEHHOe, IPH KOTOPOM Yucia 2;t+2;3t+14
ABJIAIOTCA TPEMsI HOC/IEA0BATEIbHBIMU YIEHAMH 3HAKOUEpPeayOIIEeHCcs TeOMeTPHYECKO TPOrPECCHU

3ananne B13.
Haiinure cymmapuyio ajuny unrepsajioB yobisauns ynkumn f(z) na orpeske [—3;6], ecsu rpadux ee
npousBoHOH f*(x) HA TOM OTPE3Ke HMeEEeT BUJL

J'@)

3 o~ [0 1 9~_3 -4 5 B

3anauue B14.
T'paduk bynknun y = % — b nonyuaercs u3 rpaduka byHkuun y = E_i_I + 2 mapaJsuiesbHbIM
[epeHocoM Ha 3 eJUHUIB! BJIeBO M Ha b exuuun Buu3. Haiigure a + b
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Bapuant Ne 5/2005

3ananue Al.
; 3y% 4 22z — 2* z ¥y _
Boruncure 3HaveHne 1pobu —%—— 1IpU YCJIOBUHM, YTO 7 = —2, £ =3
4x° — by — yz y

1) =25 2) —3,0 3) 2% 427 5) 3,

3ananue A2.

2 2
Ecm a € (0;+/3), o Beipaxenue (a? — 3) : (G_QZ_?’> — 3 MOXKHO NIPUBECTH K BHJY
1)1 2)va?-3 3) —va?2-3 4)2a 5) —2a

3anmanue A3.
KBaspaTHoe ypaBHeHHe, KODHH KOTOPOrO Ha 3 €IMHMIbI MEHbIIe KODHeil ypaBHeHus z° — 3z — 2 = 0,
umeer Bun z2 — bz + ¢ = 0. Haiiure 3navenue b+ ¢

)7 2)9 3) -7 4) -5 5) —9

3aganue Ad4.
Haitnure muromaib TpeyroybHUKA, OTPAHUIEHHOIO OCSIMHM KOODJIMHAT M KacaTesIbHOM K rpaduky dyHKuum
Yy =5z BTOUKEC abcruccoit o = —4

1)3,5 2)7,0 3)2,5 4)8,0 5)4,5

3ananue A5.
CyMMa KOpHelt Ml KOpeHb, €CJIH OH €JUHCTBEHHBIN, YPaBHEHHUST V3 + 322 + 6z = V3 + 3 [pUHaJIe-
JKUT TIPOMEXYTKY

1) [-2;-1) 2)[-1;0) 3)[0;1) 4)[1;2) 5)[23)




1€

3ananue A6.
Haitnure tga, ecsn BhimoHstercst paBeHeTBO 4tga — 2tga - sina — 3sina+6 =0

1) —1,5 2) -2 3) —0,5 4)0,5 5)1,5

3ananue AT7.
Yupocrure Bbipaxkenue sin (a — 57) - cos (% - a) + ctg (7w + @) - cos (a — %) - sin (72[ + a)

1)1 2)cos2a 3) sin2a  4) cos’a 5) sin’a

3ananue AS8.
Broiunciure ct ( : 4)
g (arcsing

N 21 33 94 5

3ananue A9.
Haitaure cpennee apudMeTHIeckoe BceX KOpHeii ypasrenns (572 — 5V12728) (42 — 25) =0

) -%2 24 315 921 545

3ananue A10.

Haiigure cyMMy KOpHeR MM KOPEHb, €CJIM OH €/JMHCTBEHHbI, YPaBHEeHUsI
log,,2(22% + 1) - logs(z + 2) = logg(3z% — 2z — 2)

1)1 2)2 3)3 44 5)5
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3ananue All.
Haitute obiacts onpenenenust byuknuu f(z) = \/logy(z + 4) — logy(2z — 3)

1) (_470;170] 2) (_470;175) 3) (175;7701 4) (170;1»5) 5) (_00;170]

3ananue Al2.

Haiigure Bce 3Ha4YeHus1 @, IpU KOTOPbIX DYHKIUA Y = 3+ 3(a+ l)ar:2 + 48z — 12 Bo3pacraer Ha BCei
YUCJIOBOM NPAMON

1) (=003 =5] U [3;00) 2) (=5;3) 3) (—o0;=5) 4) (3;00) 5) [-5;3]

3amanue A13.
VpaBHEHHE T€OMETPHYIECKOTO0 MECTa TOUEK IJIOCKOCTH, PABHOYIAJIEHHBIX OT ABYX IPSAMBIX § = —4z + 12
u y = —4z + 20, uMeer Buj

Ddy—z+16=0 2)4y+z—-16=0 3)y+4z+16=0 4)y—4z+16=0 5)y+4c—16=0

3ananue Al4.
MarepranbHas Touka gmkercs no ocu OX mo 3akony x(t) = t2 + 6t — 4 (z— KOOpAMHATA B MeTpax,
t - Bpems B cekyHgax). Uepes cKOJIBKO CEKyH/I IIOC/Ie HauaJia JBUKEeHHsI €e CKOPOCTh 6yaer pasHa 10 M/cex 7

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

3aganue Al5.

B npaBusibHO# TpeyrosibHON yCeueHHO! NupaMujie JJIHHA CTOPOHBI MEHBIIEro OCHOBAHUS PaBHA 2 CM, a
GokoBoe pebpo IIMHOI /2 cM 06pasyer co CTOpOHOI GoJiburero ocHoBanus yros 45°. Haiigure miomams (B
KB.CM) GOKOBOJ II0OBEPXHOCTH 3TON [MPAMHBI

)6 2)9 3)3 4)12 5)15
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3ananue Al6.
Haner Toukn A(—3;1;2), B(1;—3;4),C(3;1; —2). Haiigure cymmy koopaunar toukn M(z;y;z), eciu

AB+2AC~-3BM =70

)1 2)8 3) —3 4)4 5) —14

3ananue B1.
Haitnure nanmensiuee obiiee Kkparnoe Tpex uucen 180, 75, 135

3ananue B2.
2®+22° — 4z -5 _

Haiture npousse/ienie KOpHell ypaBHEHHs 1
. T —

3ananue B3.
2y + 22 =20 -3z

y—z=7 H Zo-yYo < —1

Haitnure cymmy xg + yo, e Zg, Yo — PelI€HHE CHCTEMBI {

3ananue bB4. ,
($+2)(f — 2z —8) >0
z° — 16

Haﬁmﬂ*e HauMeHblilee 11eJji0e pelleHde HePpaBeHCTBa
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Jananue B5.
Haiigure cymmy KOpHel MJIM KOPEHb, €C/I OH eJMHCTBEHHbIA, ypasHenus |z —3| =9 — 2z

3ananue B6.

VIZ5 "z < V10

Haw:mre CyMMY BCeX IeJIbIX pemeﬂnﬁ CUCTeMbl HEpABEHCTB { (CL’ — 7)2 >3

3ananue B7.

Haitnure B rpajsycax cpejuee apudMeTHIECKOE BCEX PA3JIHYHBIX KODHeil ypaBHEHUS szm:_—cg?%?)z =0,

HpHHAJIeKAINX TPOMexyTKy (—90°;270°)

3apanue B8.
Boaucaure  1g5 - 1g20 + (1g2)?

3aganune B9.
z—3
Haitziure cyMMy BCex mesIBIX penieHuil HepaBeHCTBA az/l3—_)x2:a—9 <0

3anauue B10.
B oxpyKHOCTb paguyca R = 5v/3 cM BIMCAaH IPSIMOYTOJIBHBIA TPEYTOIBHIK ¢ OCTpeiM yriom 60°. Haii-
jure (B CM) JUIMHY KaTeTa, IPOTHBOJIEXKAILET0 ITOMY yIILy




S€

3ananue B11.

B okpyxsoctu pamuyca R = % CM BIOHUCaHHBIN yroa ¢ = 63° onupaercs Ha ayry AB. Haiinure
WIOMA/Ib CEKTOPa (B KB.CM) ¢ ayroit AB

3ananue B12.
Haitaure cymMmy 3HadYeHuit © WM 3Ha4YEHHE T, €CJIU OHO eJUHCTBEHHOE, IIPU KOTOPOM HEOTPHIATe/IbHbIE
gyncna ;3 — ;22 — 4 ABJIAIOTCS TPEMsl NOC/Ie]0BATEIbHBIMA YICHAMH apuMETHIeCKOH TPOrPeCCH

3ananue B13.
Haiture KoamuecTBo To4uek skeTpemyma dbynkuun f(z) Ha orpeske [a; b], ecin rpaduk ee mpou3BogHON
f(z) Ha sTOM OTpE3KE MMeeT BUL
J')

AN :

3ananue B14.
I'padux byukimn y = logy(z + ¢) + d noayuaercsa us rpaduka bynakuun y = logy(z — 3) + 3 napas-
JIEJIbHBIM TIEPEHOCOM Ha 4 eMHUIBI BJIEBO U Ha 5 eaunul BHU3. Haiigure ¢+ d
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3ananue Al.

Qs — o2
Boiuucaure 3naeniue 1pobu z +2r2 IIPH YCJIOBHIL. YTO
Jxy + 4x” — 2z

Ds 213 s 9 -ps 51w

8w
Il
<li
Il
!
[

3ananue A2.

Boipaxxenue ’/a“\/\%fil — /@ MOXKHO mpUBECTH K BULY

DIVa-1 2)va+1l 3)1-va 4)la-1 5)la+1]

3amanue A3.

KsajapaTtHoe ypasHeHHe, KOPHH KOTOpPoro pasubl (—2r1) u (—2x2), rae 1,T2 — KOPHH YPaBHEHUs
2 —5r+2= 0, umeeTt BUJ 22 — br + ¢ = 0. Haitaure 3nauenune b — ¢

1) =2 2)2 3) —27 4) —24 5) —18

3ananue A4.
Haiijyrre mwiomasib TpeyrojibH1UKa, OIPAHUYEHHO0 OCSiMM KOOD/IMHAT 1 KacaTe/ibHOH K rpaduky dyHKIuu
Yy = 5 B TOUKe ¢ abcuuccolt xp = 3
1)12 2)8 3)7 4)14 5)15

3ananue A5.
CyMMa KOpHeil M/IH KOPeHb, eC/Ii OH eJMHCTBEHHbI1, ypaBHenus: V23 + 222 — 8z + 1 = Va3 — 3 mpu-
HA/IJIEKUT TPOMERKYTKY

)52 2)[%3) 3)[%4) 4)[45) 5)[56)




LE

3ananme A6.
Haitnure ctga, ecsm Boimosinsiercst pasencTso 3ctga + ctga - sina + 3sina +9 =0

1)1 2)2 3)3 4) —3 5) —2

3ananme AT.
Yupocrure BolpaxKeHHe (tg (a — %) —ctg(m — @) + cos (a — 3271)) s sin(m+ a)

1)1 2)tga 3)ctga 4) —1 5) —tga

3ananue AS8.
Boiuncnure tg (% ~ arctg%)

)13 22 3)3 41 5)3

3ananue A9.
Haiiaure cpejnee apudmeruyeckoe scex KopHell ypapnenus (z2 — 4)(2V45+H5 — 22+2) =

N1 2 -1 30 9% 532

3ananue A10.

HaiiinTe cyMMy KOpHe#l WM KODelb, eClIi OH €/[HHCTBEHHbIH, ypaBHenns log, (222 — 11z + 16) =2

)7 2)2 3)3 44 56
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3ananue All.

Haitsure obsacts onpesenenns dyukuun f(z) = TWl(tl_fx_)
\ 2= log, (4 —

1) (=2,5;00) 2) (—0052) 3) (=2,5:2) 4) (=2,5;2] 5) (—00;2,5)

3amanue Al2.

3
Haitnure Bce 3Ha4YeHHWsT a, IpU KOTOPBIX (DYHKIMS Y = %— +2(a — 5)z? 4+ 16z — 9 umeer jBe TOUKH
SKCTpeMyMa

1) [3:;7 2)(3;7) 3) (-00;3)U(T;00) 4) (—00;3]U[T500) 5) (—00;—3) U (7;00)

3amanue Al3.

YpaBHeHUE I'eOMeTPHYECKOr0 MeCTa TOYeK ILUIOCKOCTH, PABHOYAAJIEHHBIX OT JABYX MpPAMBIX Y = 22 + 8 u
y = 2z + 12, umeer BUA

1)y+2z-10=0 2)y—22—-10=0 3)y—22+10=0 4)2y—z—-10=0 5)2y+z—-10=0

3anauue Al4.
Marepuasbras Touka jsimxkercs no ocu OX no sakony z(t) = t3 — 3t2 + 8 (z — koopaunaTa, t — BpeMs).
Haiijiure MOMEHT BPEMEHH, KOI/[a YCKOPEHHE PABHO HYJIIO

3amanue Al5.
B yceuennoM konyce ¢ obpa3dyrouieit JIMHOK 5 CM mepuMeTp 0ceBoro cedenusi pased 40 cm. Haiijure
wiowaas (B KB.cM) GOKOBOI IIOBEPXHOCTH 9TOTO KOHYCa

1) 657 2) 70m 3) 75w 4) 80w 5) 85w
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3ananne Al6.

Hanp Toukn A(-1;3;1), B(4;-3;2), C(—1; —2; —4). Haiinqure cymmy koopaunar touku D(z;y; z), ecmu

AB +2AC —4BD =10

1) =7 2) -3 3)3 4) -2 57

3aganue B1.
Haitjure nanbonpimit obiuii geamnress Tpex uncen 504, 216, 360

3ananue B2. )
B 462 +x—14 -1

Haiiinre npoussesenne KopHe# ypaBHeHUS
A P : P P z°+5z+6

3apnanue B3.
3y + 6z = 22 + 23

Haityiute pasnocts yo — To, TA€ To, Yo ~ PENIEHUE CHCTEMbI { T+y=9

u xo-yo >0

3aganue b4.

(x —5)(z* — 22— 15) <0

HaitnnTe Hanbosbmiee 1e/oe pemeHne HepaBeHCTBA P ST



oy

3anmanue B5.
Haiisure cyMMy KOpHejt WIH KODEHb, €C/I OH €JUHCTBEHHBbIM, ypaBHeHusi |z + 6| =2z +3

3ananue B6.
VIL,5—z < V12

Haiigure cymmy Bcex 1esbIX penieHu#l CUCTEMbI HEPABEHCTB { \/m > 9

3anauue B7.
Haiiaure uncio kopHeit ypaBrenusi (cosz—1) (ctgz' + %) = 0, NIpUHA/JIEKAIUX TPOMEXKYTKY (—72"-; 321)

3ananue B8. o log. 2
1+ 2log 2
B logg 2
BIYUCJIUTE (mg:%? + logg

3aganue B9.

3~z __
Haiizure cymMy Bcex IesibIX pellleHHiI HepaBeHCTBa 921—2_??? >0

3axanue B10.
B npsiMOyroJibHOM TPeyroJIbHUKE CHHYC OJHOT0 U3 YIVIOB PaBeH 2 an OTUBOJIEXKAIHH 3TOMY yIJIy KaTeT
pAMOy Y £,a1p
pasen 20 cm. Hafiaure (B cM) pajuyc OMMCAHHON OKOJIO TPEYTOJNBLHUKA OKPYKHOCTH




84

3ananue B11.

B okpyxuoctu paguyca R = %T—O CM BHHUCaHHBIA yros ¢ = 36° onupaercst va ayry AB. Haitnure

nJiomaaL cekropa (B KB.CM) ¢ ayroit AB

3anxanue B12.
Haiigure cymmy 3HaueHnit ¢ wiin 3naveHue ¢, €CJid OHO €JMHCTBEHHOE, IPH KOTOPOM Yuciaa —3;t+1;2t—7
SIBJISIFOTCST TPEMST TI0CJI€I0BATEIbHBIMU YI€HAMH yOBIBAOLIEi T€OMETPHYECKO TPOrPecCHU

3aganue B13.
HaiiguTe kosmtvecTso unrepsasios ybbisanust dbyskuumu f(z) Ha orpeske [a;b], ecam rpadux ee npouns-
BOIHON f‘(x) HA 9TOM OTpE3Ke MMeeT BHUJL
&)

; NN
”\/\

3anauue B14.

z+p z+3
Tpaduk dyukunn y = (31;) — t nonyuaercst u3 rpaduka GyHKIUH Y = (%) — 1 napaJuieibHbIM
nepeHocoM Ha 6 eJuHMI| BIpaBo u Ha 5 exunuy BBepx. Haiigure p+t
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3anaume Al.
22— T _ Y _
Boiuuciure 3nadenue apobu —%—lf NIDM YCJIOBUM, YTO % = —2, £ =15
3zz -z Y

— 2yz
) - 29 -4 3 -12 92y 537

3anmanme A2.
ala+6)+9—-4 '

10CJIe YIPOLIEHUS MTPUMET BH/L
Va?—2a+1

N1 2 -1 3)LEL 4 ¢ET 5a=T

Ecmu a < —m, To BhIpaxkeHue

3anauue A3.
KsajparHoe ypaBHeHHe, KOPHHM KOTOPOTO Ha 1 eJMHMILy MeHbIIe KOpHe#l ypaBHenns =2 — 6z + 3 = 0,
umeer Bug 22 — bz + ¢ = 0. Haitnure 3Havenne b — ¢

)6 2)2 3) —4 4)4 5) —6

3aganue A4.
HaiinnTe muiomans Tpeyro/bHAKa, OrPAHNYEHHOT0 OCSMHU KOOP/MHAT U KacaTeNIbHOM K rpaduky DyHKIMNH
Y = gz BTOUKeC abcuuccoit xg = —2

N1 2)2 33 428 5)3%

3ananme A5.

CyMMa KOpHell WJIM KOPE€Hb, eCJ/Id OH eTHHCTBEHHBIH, ypaBHenus o3 — 22 + 2z + 13 = V23 +4 npu-
HA/IJIEKUT ITPOMEKYTKY

1 [12) 2)[23) 3)[34) 4)[45) 5)[56)
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3ananue A6.
Haitaure tgo, ecaum BbinosiHsiercs: paBeHCTBO 6tga — 2tga - sina — Ssina+ 15 =0

1) =1,5 2) =20 3) —2,5 4)2,5 5) —5,0

3amanue AT.
Yipocrure BbIparkeHue sin (a - 3271) -cos(2m — @) —sin (7 — @) - cos (% + a)

1)1 2)sin2a 3) cos2a 4) —1 5) sina

3ananue AS8.
Brorunciaure cos (7r - arcsin40)
a1

N 28 394 9-8 5 -

3ananue A9.
Haiture cpenee apudMeTnueckoe BceX Kopued ypapuenus (z? — 9)(9V4r+l _ 322-2) — ¢

D53 21,5 3)3,0 445 50

3ananue A10.

Haiigure cymMmmy KOpHei WM KOpeHb, €CJIM OH €JUHCTBEHHBIH, YPaBHEHUS
log,_5(x% + 2) - logy(z — 3) = logy (222 — 9z + 22)

1)9 2)8 3)3 4)4 5)5
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3amanue All.
Haitaure obiacts onpejienenus byuxiuuu f(z) = 4/logg %%—3%
1

1) (0,52 2)(0,52) 3)[23) 4)[%3)e{j} 5 (3500)

3ananue Al2.
Haiiiure Bce 3Hauenus a, npu Kotopwix dynkims y = —z° 4 3(a + 5)x? — 75z + 12 ybuiBaer na Bceit
YUCJIOBOU NPAMON

1) (—o0;0) U (10;00)  2) (0;10) 3) [0;10] 4) (=10;0) 5) [—10;0]

3ananue Al3.
YpaBHeHHe TeOMETPUYECKOr0 MECTa TOYEK IUIOCKOCTH, PABHOYAAJIEHHBIX OT ABYX NMPSIMBIX ¥ = 5z + 5 1
y = 5z — 15, umeer Buj

)y+52—-5=0 2)y—5z—10=0 3)y—5z+10=0 4)y—5z+5=0 5) y+5c+5=0

3ananue Al4.

Tlge Touku gpuxyrcs o ocu OX 1o 3akonam japuxenns z1(t) = 92+ 1 u z2(t) = 3 (z -~ koopunara,
t - Bpemst). OnpejiesinTe MPOMEXKYTOK BPEMEHH, B T€YEHHE KOTOPOrO CKOPOCTh MEPBOil TOYKM MEHBIIE CKO-
pocTy BTOPOit

1) (26) 2)(500) 3)(0;6) 4)(1;3) 5)(6;00)

Bananue Al5.
B upunape cevenne miomaapo 144/3 cM?, mapaiiebHoe 0cH, 0TCEKAeT OT OKDYKHOCTH OCHOBAHMUSI JLy-
ry B 120°. Haiigure miomwanp (B KB.CM) G0KOBOH MOBEPXHOCTH LMJIMHAPA

1) 147 2) 287 3) 36w 4) 42w 5) 567




St

3ananue A1l6.
Hanpl Toukn A(—3;2;6), B(3; —2;4), C(—1;3; —3). Haiiyure cymmy Koopgmuar touku M (z;y; z), ecam

AB -4BC+2CM =70

1) —13 2)10 3) -9 4)20 5) —12

3ananue B1l.
Haitiure Haumenbiee obinee Kparnoe tpex uucea 117,156,208

3ananue B2.
Haityjure npoussejenye Kopueit ypasaenuss ° — 52 4+ 5+ z—lg =z — 5—15

3ananue B3.
Ty —z2=2x+11

y—z=1 u xog+yo<5H

Haitjjure npoussejienue g - Yo, IA€ T, Yo — PELIEHHE CHCTEMbI {

3ananue B4.
(4—2H)32* -1z +2)

Haiinure nanbosbliee nesioe perieHvie HepaBeHCTBA K
5 —

>0
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3anaunue B5.
Haitznre cyMMy KOpHeil MM KODEHb, €CJIM OH eJMHCTBEHHBIN, ypaBHeHus |z — 2| =7 — 2z

3axauue B6.
V10,5 —z < V11

Haiiaure cymmy Bcex mesbIx pelneHmii CHCTEMbl HEPABEHCTB { \/(1—4)7 >0

3anmanue BT7. ) )
Haiimure B rpagycax cpesnsee apudMeTnyeckoe BCeX Pa3/IMYHbIX KOPHeH ypaBHEHHS %ﬁ;—nﬁ =0,
[IPUHA/IEKAMX IPOMEXYTKY [0°; 270°)

3aganue B8.
Boruucure  loggs 11 - logss 99 + log, 3

3ananue B9. .
-z _
Haitnure cymMy Bcex LesbIX peleHHi HepaBEHCTBA ?1—?4—1 <0
3ananue B10.

B npsiMoyroJibHOM TpeyroJibHUKe KOCHHYC OJHOTO U3 yIJIOB PaBeH :1;, a IpHJIeKaIui KaTeT paBeH 12 cM.
Haitaure (B €M) pajuyc OMHCAHHON OKOJIO TPEYTOJbHUKA OKPYKHOCTH




Ly

3ananue B11.

B okpyxnoctu pamuyca R = % CM BIMCAHHBIA yros ¢ = 54° onupaerca Ha ayry AB. Haiinure

IO/ b CeKTOpa (B KB.CM) € jyroit AB

3ananue B12.
Haiigure cymmy 3HaveHMit T WIM 3HAYEHHE T, €CJIM OHO €JMHCTBEHHOE, [P KOTOPOM OTPHUIATEJbHbIE
uncaa z — 2;x; 22 — 10 sBasIoTCS TpeMsl II0C/IeI0BATENILHBIMU 4IEHAMH apu@dMeTuyecKoii Iporpeccun

3ananue B13.
Haiiznre KosmuecTBo Touek Makcumyma dyukimu f(z) Ha orpeske [a;b], ecsin rpaduk ee IPOU3BOHOM
f(x) Ha aTOM OTpE3KE MMEET BUJ
' )

a \ b
1 1 N X

} 7 t

3ananue B14.
I'padbuk byskuun y = i‘i—a + b mosiyuaercs u3 rpaduka GyHKIHH Y = %1— — 5 napaJuIesbHbIM
[IEPEHOCOM Ha 5 eJMHUI] BIPABO U Ha 6 enunun BBepx. Haiigure a — b
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3anmanme Al.
. 2y? —3zz+ 2* Y _o 2z _
Boruuciiure 31adenue 1podu m NpH yCJIOBUH, 9TO & = 2, v = 1

1)2,4 2)1,2 3)0,8 4) —1,5 5) —2,7

3anauue A2.

3 3
Boipaxenue \/ 0, 1252 _:— 2y7 — 1,52y MOXXHO NMPUBECTH K BUAY

1) 0,5z +3y 2) 0,52+ 3y| 3) 0,52 —3y 4)10,5z—3y| 5)3y—0,5z

3anauue A3.
KsasparHoe ypapuenue, KopHu Koroporo pasubl (—3z;) u (—3z2), TAe Zj,T2 — KOPHH yDaBHEHHUSI
22 —dz—6= 0, umeer BHUZ 2% — bz + ¢ = 0. Haiiqure 3Havenne b+ ¢

1)42 2) —66 3) —42 4) —18 5) —54

3aganue A4.
Haiigure niomalb TpeyroabHIKA, OrPAHMYEHHOT0 OCAMI KOOPJHHAT 1 KAaCATEeJIbHOM K IpaduKy dyHKIHH
y = —7 B Touke ¢ abcuuccoit xg =15

)8 2)7 3)6 44 5)5

3anmanue A5.
CyMMa KOpHeif M/ KOPeHb, eC/TH OH eJMHCTBeHHbIH, ypasHenus /z3 + 222 — Tz +2 = V23 — 4 1pu-
HaJIJICKUT POMEXKYTKY

1) [152)  2)[%3) 3)[34) 4)[45) 5)[56)
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3ananue A6.
Haitnure ctga, eciu BBIIOJHSETCS PABEHCTBO 3ctga — 2ctga - cosa — 6cosa+9 =0

1) =1 2)2 3) =3 4) —2,5 5) —1,5

3azanue A7.
Yupocrure Boipaxenue 3cos (727— - a) - sin (a — %) +tg (3271 - a) -sin (T — a) - cos (2’275 + a)
1)1 2)cos2a 3) sin2a 4) —cos2a 5) — sin2a

3anmanue AS8.
Boruuciure tg (% - arctgzlf)

N1 23 3% 92 53

3ananue A9.
Haiizure cpejnee apucdmernyeckoe Bcex KopHeit ypapuenns (z2 — 1)(6V37+! — 622-1) = ¢

N5 D% NG HE 513

3anauue A10.
Haiiiure CyMMy KOpHeil WJIH KODEHb, €CJIM OH €JIMHCTBEHHBI, ypaBHenus: 10gq, 5(5z2 — 18z + 17) = 2

1) =1 2)2 3)3 44 56
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Saganme All.
Haitaure obsacrs onpejenenust byukuuu  f(z) = \/log0,3(4 —2z) — logg 3(z +2)

1) [%;2) 2) (-2;2) 3) (-2;%] 1) (—2;%]u{2} 5) (2;00)

3apganue Al2.
Haityiure Bce 3mavenusi a, Npu Korophix ¢ynkius y = z° + 6(a — 3)z? + 48z — 5 He umeer Touex
IKCTPEMyMa

1) (—oo;1JU[5500) 2) [1;5] 3) (1;5) 4) (—o0;1) U (5;500) 5) (—00;00)

3amanue Al13.
YpaBHeHHE TeOMETPUYIECKOTO MECTa TOUeK IJIOCKOCTH, PAaBHOYAAJEHHBIX OT JBYX HNPAMBIX y = 6z — 18 u
y = 6x + 6, umeer BUJ

1)y—6x+6=0 2)y—62—12=0 3)y+6x+6=0 4)y+6x—-12=0 5)y—62+12=0

3ananue Al4.
Marepuanbuas Touka, apuxercs no oct OX o 3akony z(t) = 2t3 —3t2 — 12t (x — KoopiMHATA B METDAX,
t — Bpems B cekyHax). Yepe3 CKOJIBKO CeKYHJI MOC/e HAaYasIa JBUKEHNs] TOUKA OCTAHOBUTCS 7

1 2)2 3)3 44 5)5

3ananue A15.
B yceuennoit nupamuze ¢ obbemom 475 cM® u BbICOTOH 15 cM mIom@a M oCHOBaHU# OTHOCATCH Kak 4:9.
Haiiaure mnomaas (B KB.CM) GOJIBIIEr0 OCHOBAHUS TUPAMUJIbI

3

1)20 2)25 3)30 4)40 5)45
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3ananue Al6.
Haubl Toukn A(2; —1; —3), B(—4;1;3),C(1;6;4). Haiiaure cymmy koopamsar Touku D(z;y;z), ecau

AB-3AC+BD =71

1)10 2)37 3)26 4) —14 5)39

3apanue Bl1.
Haiigure nHauGosbmuii o6umii gesurenb Tpex uucen 162, 270, 378

3amanue B2.
234 622 — 32 — 26 _ 1

Haitnure nponssenenne kopHeil ypaBHeHHUS T 6
¢+ —

3ananue B3.
z? — 5r =18 — 2y

o—y=—T u xg-yo <0

Haitnure cymmy @0 + 2yo, rie 2o, Yo — pelleHHe CHCTEMBI {

3ananue b4.

(m+2)(:c2—31—1Q)<0

Haiiaure nauMenbliee 11eJ10€ perieHne HepaBeHCcTBa, )
z° — 4z
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3apanue B5.
Haiture cymMmy KOpHeit /I KODeHb, €CJIM OH €JWHCTBEHHbIH, ypaBHeHus |r + 5| = —2z — 1

3ananue B6.

Haiiure cyMMy Bcex Ie/IbIX peIlieHHi CHCTEMbl HEPABEHCTB {

3ananue B7.
Haitaure uucio kopieli ypasuenus C233L — COST

_ LT
ey 0, IIpUHa/IeKALIMX TPOMEXKYTKY [—72, 7]

3ananue B8.
1+ 2log;11
Burancaure mﬁl—)g +log3; 11

3ananue B9.

Hai N ) 0, 2.’2+3 -5 <0
auIuTe CyMMY BCeX II€JIbIX PEHIeHUH HepaBeHCTBa Z_—Q?Fﬂj—

3ananue B10.

B okpy:xnocTb pajuyca 8 cM BIHMCaH NPSMOYIOJIBbHBIN TPEYTOJbHAK, Y KOTOPOIO KOCHHYC OJHOIO U3 yT-

JIOB DaBeH —4—V15. Haityture (B cM) [yIMHY KarTera, IPOTHUBOJIEXKAIIEr0 9TOMY YIUIy

3apaune B11.

. B okpyxHocry priucanubiit yroa ¢ = 15% onupaercs wa ayry AB. Ilnomasns cexropa ¢ ayroit AB pabha
7 cm?. Haitaure paanyc okpy»kHocTd (B oM
1 pajyc OKp
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3ananune B12.
Haiisiure cymMy 3Ha4enuit ¢t iy 3Ha4eHNe ¢, eciIi OHO €JMHCTBEHHOE, IPU KOTOPOM vucja —2;t—3;2t—12
SIBJISIIOTCsI TpeMsl 110CJIe/[0BATe/IbHBIMY YJIeHaM# 3HAKO4YepeayIoIeiics reOMeTPUYECKOi HpOrpeccuu

3ananue B13.
Haiianre Ko/MueCTBO MHTEPBAJIOB Bo3pacTanus ¢ynkuun f(z) na orpeske [a;b], ecim rpaduk ee mpo-
u3BOAHON f‘() Ha 3TOM OTpe3Ke MMeeT BH/|

')

\ /\ —> X
e AN A

a
/

3ananue B14.
I'paduk dbynkuun y = logy(z — ¢) — d nosyuaercs u3 rpaduxa byukuuu y = logy(z — 3) + 4 napan-
JIeIbHBIM TTEPEHOCOM Ha 4 eIMHKIbI BJeBO U Ha 6 exunuy Bau3. Hailiure ¢ —d
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Bapuant Ne 9/2005

3ananme Al.

4xy — 2yz + 2 Y z
Borunciiure 3nauenue apobu —Q—L—L}%nn CJ10 T0 2 =3, £ =2
BIYHCJTUTE 3HAYEHHE 1P 2 3ps 1 0g2 P YOTOBHH, uTO 5

1) —1,4 2)2,0 3)3,0 4)0,75 5)4,5

3ananme A2.

Ecmu a € (2;3), To sopaxenue (V3 + a)y/3 — av/12 + a2 MOXHO IpHBECTH K BUIY
1)3—a? 2)a® 3) —a® 4)a*-3 5)V3

3ananue A3.
KsajipaTHOoe ypaBHEHMe, KOPHM KOTOPOrO Ha 2 eJMHMIbl MeHbIIe KOpHeil ypaBHeHus z° — 6z — 1 = 0,
umeer Bua z° — bz + ¢ = 0. Haitmure snadenne b-c

1)12 2) —12 3) —18 4) —24 5) —48

3apnanue A4.
Haiiaure monia/ib TpeyroJbHUKa, OFPAaHNYEHHOIO OCSIMUM KOODANHAT U KacaTesbHOM K rpaduky dyHKIun
y = —% B TouKe ¢ abcruccoit g = —3

16 2)2 3)3 44 5)5

3ananue AS5.
CyMMa KOpHeil UM KOPEeHb, €C/IM OH eIMHCTBEHHbIH, ypaBHeHus /2x3 — 222 + 3z — 2 = /223 — 1 npu-
HaJUJIEXKUT MTPOMEXKYTKY

1) [0;0,6) 2)[0,6:1,0) 3) [1,0;1,4) 4) [1,4,2,0) 5)[2,0;2,5)
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3aganue A6.
Haitiure tga, ecou Boiosinsiercst paBeHcTBo 4tga — 2tga - cosa — beosa + 10 =0

1) —1,5 2) —2,5 3)2,5 4)1,5 5) —5

Saganue A7.
YupocTure BbIpaKeHne (cos (27 — a) — sin (a - -3271) + ctg (% + a)) stg(a—m)

1)1 2) =1 3)sina 4)cosa 5) —ctg’a

3ananue AS8.
Boruncaure sin (% - arcsin%)

D2 92 3% 9P 5}

3aganue A9.
Haitanre cpeanee apudmeTHuecKoe Beex KopHeit ypashenns (22 — 25)(5V32H4-1 — 52-3) = @

N6 213 328 44 5)s

3aganue Al0.

Haitgure cymmy KopHeit wJIn KOpeHb, €CJIM OH eIMHCTBEHHBbIH, yPaBHEHHs!
log,,5(22% + 3) - logy (z + 3) = logs (322 — 2z — 5)

1) -2 2)2 3) -4 44 5)6
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3aganue All.

Hatinure obnacts onpenesienusi yuxkuuun f(z) = Z—_lch_l(Zn—ﬁj
\ 4 =Tog,(2z —

1) (=o0;11]  2) (—00;3) 3) (3;11) 4) (3;00) 5) (3;11]

3aganue Al2.
Haiture Bce 3nauenust a, Mpu KOoTopbix bynkims y = z° + 3(a — 2)z? + 75z — 10 Bo3pacTaer Ha BCeit
YHUCJIOBOM IPAMORA

1) (=3;7) 2) (=3;00) 3) [=3;7] 4) (-00;7) 5) (—o0; =3 U[7;00)

3aganmne A1l3.
YpaBHEHHE reOMETPHYECKOr0 MeCTa TOUYeK IUIOCKOCTH, PaBHOYJAJEHHBIX OT JBYX MPSIMbIX Y = —5T + 10
uy = —5zx — 20, umeeT BUJ

Ny—5z2-5=0 2)y+52—5=0 3)y+52+5=0 4)y+5z+10=0 5)y+52—10=0

3azanue Al4.
MarepuanbHas Touka asxkercs no ocu OX 1o 3akony z(t) = 3 —5t2 4+ 4 (z — KoopauHaTa B MeTpax,
t — Bpems B cekynzaax). depe3 CKOJIbKO CeKyH/| IOCJIe HaYasla JBUXKEHHsI ee CKOpOCTb Oyaer paBHa 8 M/cexk ?

D1 2)2 3)3 44 5)5

3anauue Al5.
B ycedenHoM KoHyce 0bpasylomas AJIHHOI 4 CM HaKJIOHEHa K IJIOCKOCTHM OCHOBaHMA mox yriaom 30°, pa-
JIMYChI €0 OCHOBaHM oTHOCATCH Kak 1:3. Haiiaure miomans 60K0BOH HOBEPXHOCTH (B KB.CM) 9TOr0 KOHYCa

1) 6v37 2) 10v37  3) 12v/31  4) 16v/31  5) 20137
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3ananue A16.
Hausr Toukn A(4; —1;2), B(—2;1;3),C(3;4; —1). Haiinure cymmy koopiuuar toukn M (z;y;z), ecum
AC+BM+4CB=70

)14 2) —21 3)3 4)4 5)17

3ananue B1.
Haitaure Haumenbinee obiee KpaTHoe Tpex yucen 252, 98, 147

3ananue B2.
Haitiure mponsseenue Kopreit ypapuenns x5 — 322 + 12 + T—E’TZ =4z — Qi—x

3ananue B3.
4y + 5z = 22 + 30

T4y=9 u Zo-yo >0

Haitsinte pasnocts o — Yo, TAE T, Yo — PEIIEHHE CHCTEMBI {

3ananue B4.
(x —2)(z* +z —6) <0

Haiigure naubosbiiee 11eji0e pelieHne HePaBeHCTBA 16 <
-
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3aganue B5.
Haiiqure cyMMy KOpHE# WM KOpeHb, €C/iu OH eJUHCTBEHHbIH, ypasHeHus |3z — 2| = 18 + bz

3apnaunue B6.
V85— <10

Hainure cymMy BCcex 1esbIX pellieHuit CUCTEMBI HEPABEHCTB { ( 32>3
iz — 2

3ananue B7.
Haitaure B rpajycax cpemnee apuchMETHUECKOE BCEX PA3INYHBIX KODHE# ypaBHEeHUs
(cosz — 1) (ctg:c - @) = 0, npunajgexamux nmpomexyrxy [0%; 360°)

3anauue B8.
Berancaure  log, 7 A2 logy /1 —L
V3+1 44+2V3

3aganue B9.
0,55 -4
Haiinure cyMMy Bcex mesbIX perneHnii HepaBeHCTBA e >0

3azanue B10.
B okpyxuOCTh pasuyca 10 cM BIHCAH NPSIMOYTOJIbHBIH TPEYTOJILHUK C OCTPBIM YIVIOM, CHHYC KOTOPOIrO
paBeH . Haiigure (B cM) mepuMerp 3T0ro TPEyrojbHUKA
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3ananue B11.
B okpyxkHocTH BuimcaHHBI yroa ¢ = 80° onupaercs Ha ayry AB. Iliomaap cekropa ¢ ayroit AB paBHa
47 cm?. Haiijure paguyc okpyskHOCTH (B CM)

3ananue B12.
Haitgure cymmy 3HadeHwil & Wi 3HAYEHHE T, €CJIM OHO €JMHCTBEHHOE, IIPH KOTOPOM IIOJIOXKHTEIbHbIE
ancia 2z — 2;4x 4 5; 22 — 4 SBISIOTCS TPeMs [OC/Ie0BATEILHBIMY UIeHAMH apidMeTH4eCKO TTPOrpecCHH

3ananue B13.
Haitiure konu4ecTBo nHETEpBAOB yObBanus dyskimu f(z) Ha orpeske [a;b], ecim rpaduk ee npons-
BOZHOM f‘(x) Ha 9TOM OTpe3Ke UMeeT BUJ

J'®)

N~/
VANV

3ananue B14.

1 z+p 1 z—2
I'paduk bysknun y = (2) + t mosy4aercs U3 rpacduka GYHKIUN Y = (?) — 1 mapasuiesbHbIM

[IepeHoCOM Ha 4 eIMHHUIbI BJIEBO U Ha 3 eauHMIbl BBepx. Haiiaure p + ¢



Al.

A2.

Pa36op 3axanumii Tecta mo matemartuke Ne 10

Casunyesa H.B., memooucm Dedepanvhozo yenmpa mecmupoeanus
Yacts A

2xy -5y +3xz

Brruncnure 3HaueHue apobu TIpH YCIIOBHH,

3x2—xy+4yz
4TO £=3,X=5
y z
3 4 6 7 8
1) — 2) — 3) — 4) — 5) —
) 47 ) 53 ) 65 ) 62 ) 31

Pemenne.
Ilpeobpaszyem 0annoe gvlpadicenue, ¢ yuemom ycro8uil, c600s K 00HOU
nepemenHou:
14 ,

y2 +9zy 3 ?y _ 7

2 B 4 5, 124 , 62
x x z 2 2 2 2
_5.3y2_f.y2+f.4y2 27y° -3y +gy —
y y y

£~2y2—5y2+£-3zy
Y Y

5
OtBet: Ne 4.
2
(a -32 )
Ecnn a€(3;4), T0O BbIpaKeHHE ——=—=————— MOXXHO [IPUBECTH K
a’—aJ72 +18
BULY
1 2)32-a 3)a-18  4)18-a 5) a-32
Pewenne.

TIpeobpasyem svipadicenue, ¢ yuemom ycious:

(a—3\/§)2 ~ (a—3\/§)2 _ (a—3\/§)2 —(3\/§—a)2_3\/§_a

\/az-a\/7—2+18_\/[a_@]2 \/(a—3\/5)2_ 3W2-a
2

OtBet: Ne 2.
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A3. KBazgpaTHoe ypaBHEHHE, KODHH KOTOPOro Ha | eauHHLy Oousblie KOpHEH

A4.

ypaBHeHust x° —5x+2=0, umeer Bua x° —bx +c =0. Haiizure 3uaueHme
b+c
1) 15 2) 13 3) 11 4) 17 5)9

Pewenue.
1) Haiioem KopHU nep8o2o ypasHeHus.

+ —_
x? =5x+2=0: x1.2=5_\/ﬁ, x,=5+\/1_7, x2=5 \/ﬁ
’ 2 2 2
2) Kopru emopo2o ypaenenus, 3Has, 4mo oHu Ha 1 bonvue KopHetl

8MOpoOco ypaeHeHus:

, 5+417 7+17  , 5-17 7-17
X = +1= , Xy = +1= .

2 2 2 2
3)Ilo meopeme Buema, ecnu x| u X, — KOpHU ypasHeHus
x2+px+q=0,mo
Xx+x,==p
, 7417 7-17
X "Xy =q, mozda —p= 2 + 5 =7
(7+17)(7-417)
q= 7] =8

u 6mopoe ypasHeHue x?—bx+c= 0 npumem 6uo:
x> =7x+8=0, mozoa b=7 uc=8, a b+c=15.
OtBet: Ne 1,

Haiinure miowmwanb TPEYroJIbHHKA, OrpaHHYCHHOI'0 OCAMH KOOpAWHAT U

. 2 o
KacaTeNbHOM K rpaduky GyHKIMH y =— B TOYKe ¢ abcLuccoi x, =4
X

1) 45 2) 3,5 3) 3,0 4) 4,0 5) 5,0
Pewenue.
. 2
Cocmasum ypasHeHue KacamenbHol K 2pa@uky QyHKyuu y=— 8
x

mouke x,=4.

2 2 1
y=z+(—4—2)(x—4), y=1——§x.
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AS.

A6.

Haitidem koopounamel mouek nepecedeHus 3mou NpAMOU C OCAMU
KoopouHam.
x=0,y=1; y=0,x=8.
ITnowaode uckomozo mpey2oibHuKa bIHUCAEMCS NO PopMyne:

s=1.1.8-4.
2

Oteert: Ne 4.

CyMMa KOpHEH WJIH KOpEHb, €CIM OH €IWHCTBEHHBIH, YPaBHEHHS

\/ C+xi+4x+2= \/ x* +1 IPUHAUIEKHT IPOMEKYTKY
D[-4-3) 2)[-3-2) 3)[-2-1) 4 [-L0) 5) [0;1)
Pewmennue.

Bozeedem 6 keaopam obe wacmu ypasnenus.:
Crxtrdx+2=x+1, x? +4x+1=0.

Kopnu smozo ypasnenua: x; =-2— V3 X, =—2+ NCY

Ilepsulii kOpenb He noOXooum no obiracmu onpeoeneHus. ypasHeHus,
mozoa 6mopoil Kopers npunaonexcum npomedxcymxky [—1;0).

OtBer: Ne 4,

Haiinure tgo, ecnu BHIMOHAETCS PABEHCTBO
3tga +tga -sina +2sina@+6=0
1) -1 2) -2 3) -3 4) -4 5)-5
Pemenne.
Ynpocmum oannoe svipasicenue:
3tga +tga -sina + 2sina +6=0,
tga(3+sina)+2(sina +3)=0,
_ —2(sina +3)

tga =——
sina +3

tga=-2.
OtBeT: Ne 2.
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A7. YmpocTHTe BBIpa)KEHUE
2sin(a —%J'COS(E +a)—cos(%+a)-sin(7r ~a)~cos’a

1 2) sin2a 3) cos2a  4) -1 5) sin’a

Pewrenne.
Yupocmum evipasicenus, ucnonv3ys gopmynst npugeoeHus 0ns
MPUSOHOMEMPUYECKUX DYHKYUTL:

Zsin(a —%)~COS(7Z +a)- cos(g—+a)-sin(7z —a)-cos’a=

. V4 . . 2
=-2sin E—a -(~cosa)+sina -sina —cos“ a =

=2cos’a +sin’a —cos’a =cos’ a +sin’a =1.
OtBet: Ne 1.
V4 3
AS8. Beruucnure tg Z—arctgg
2 2 1 2
1) 1= 2) = 3) — 4) = 5) =
) 3 ) 3 ) 2 ) 5 )

Pemrenue.

IYpHMeHuM OPpMYTL tgla — = ————t L Ol BLIYUCTEHUSA
3HAYEHUsA 8blpAINCEHUA.!

V4 3 3

tg——t tg — =

. 3 84 g(arcgsj 1 3

tg| ——arctg— | = = =

4 > 1-tg -t (arctgéj 1+§
84 g 5

OTtBeT: Ne 3.
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A9. Haiinute cpenHee apudMeTnyeckoe BceX KOpHEH ypaBHEHHS

( —4)-(25‘3‘l —2"‘2)=0

11 2)2 3)3 4) 1% 5) S
Pemenne.

Hcxoonoe ypasHeHue pasHOCUTbHO COBOKYNHOCMU YPABHEHUIL:
1 x*-4=0,

2 pV2eHl _sx2

Pewas nepeoe ypagnenue, nonyuum x; =2, x,=-2.

Pewas emopoe ypagnenue:
VI 92 Dx+1=x—1, 2x+1=x?—2x+1, x* —4x=0,
nonyyum x3 =0, x,=4.

Beinoanum npogepky Haill0eHHbIX KOpHell MemoOoM HOOCMAHOBKU.
Jluwnumu KopHaMuU aaaomes x, =2, x3=0.

Ilposepky ~MOdCHO — 6bINOIHUMbL U N0 obaracmu  onpedeneHus
UPPAYUOHANBHOO YPABHEHUSL:

2x+120,
< x21. Kopuu x,=-2, x3=0 He npunaonexcam smomy
x=1=0 : 3
NPOMEJCYMKY U He SAGNSAIOMCS KOPHAMU OAHHO2O YPAGHEHUSL.
. 2+4
Cpeonee apugpmemuneckoe KopHell ypagHeHUs. pAgHO. =3.

OtBeT: Ne 3.

A10. Haiinute cyMMy KOpHEH MM KOPEHb, ECIIM OH €JUHCTBEHHBIH, ypaBHEHUS
log, s (x2 + l) -log;(x+5)=log, (2x2 +2x— 7)

11 2) 2 33 4) -2 5) -4
Pemienue.
,ﬂonycmuMble 3HAYeéHUs1 X onpedeﬂmomc;z ycaosuem:
x+5>0,
2x*+x-7>0,
x #—4.

Ilepeiidem K noeapugmam no ocHo8anuio 3 u 3anuuem ypagHeHue 8
suoe:
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All.

2
Jogs(* +1) ) logy (x +5) = logy (2x? +2x-7),

logy(x+5)
log, (x2 + 1) log, (2x2 +2x— 7)
log;(x+5) log; (x+5)

log; (x* +1) = logs (2x* +2x-7),

U3 3M0O20 ypasHeHus credyem, Ymo

P +1=2x"+2x-7,

x* +8x—-8=0, mozda x,=-4, x,=2.

Ilepsuiti kopens He 6x00um 6 obnacme OONYCIMUMbBIX 3HAYEHUL X .
OTtBer: Ne 2.

’ 2x—-4
Haiinute obnacts onpenenenus Gynxuun f(x)=,(logg, X 3
Tox+

1) (2;9] 2) (,9) 3) (-5:9)
4) (2,9]v{-5} 5) (-5;2)
Pemenne.

Ob6nacme onpedenenus QYHKYuu 3a0aemcs yCnosuem:
2x-4 0 2x-4

lo >0, <1,
Bo4 x+5 x+5
2x—4>0. 2x—4>0.
x+5 x+5
Ilpeobpa3syem nepgoe HepaseHCMB0 cucmemvl K 8UOY: —2 <0 uc
x+

NOMOUbI0 3HAKO8 Halldem peutenue 3mozo HepaseHcmea: (—5;9].

-4
>0 sensemcs:
X+

Pewenuem 8mMopoco HepaeseHcmea Cucmembl

(—00; =5) U (2; + 0).
Ilepeceuenuem pewenuii 6yoem npomexcymok: (2;9].

OtBet: Ne 1.
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Al2.

Al3.

Haiiaure Bce 3HaueHMs a, Ipy KOTOPHIX QYHKLIMS
y= x* =3ax® +75x +11 BO3pAacTaeT Ha BCEH YUCIIOBOH NPSAMOH
1) (—o0;+0) 2) [-55] 3) (=5:5)
4) (-00;=5)U(5;+ o) 5) (0;5)
Pewenne.

Dynxyus y = f(x) 603pacmaem na éceil HuC1080 NPAMOT, eClu ee
npousgooHas f'(x)=0.

Haiidem npoussodnyio gynryuu: f'(x) =3x* —6ax + 75, mozda
3x* —6ax+75>0.

IIpupasnsem K HYII0 OUCKPUMUHAHM K8AOPAMHO20 MPexyneHa
3x* —6ax+75, naiidem 3nauenue napamempa a:
D=36a*-4-3-75=0, a,=5, a,=-5.

Ecnu -5<a<5, mo ompuyamenvuuili OUCKDUMUHAHM U MPEXUJIeH

noaoocumenen npu ai0dvix x. CredosamenbHo peuteHueMm HepaseHcmed
saenaemcs [-5;5].

OtBer: Ne 2.

VpaBHEHHE reoMeTPUIECKOro MecTa To4eK INTOCKOCTH, PaBHOY NAJIEHHBIX
OT IABYX IpAMBIX ¥y =3x—6 1 y=3x+12, uMeeT BUI

1) 3x+y-3=0 2) 3x—-y+3=0

3) 3x+y+3=0 4) x+3y-3=0

5) 3x-y-3=0

Pewenue.

[Ipounntocmpupyem pewierue
3a0anua Ha Yepmedice.

OtBert: Ne 2.
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2
Al14. MarepuanpHas Touka ABWkeTCs 1o ocu OX 1o 3akoHy x(f) = §t3 +12 -4

AlS.

(x — xoopouHaTa B MeTpax, ! — BpeMs B ceKyHIax). Uepe3 CKOIbKO
CeKyHJI T10C/Ie Hayajia ABMKCHHS €€ CKOPOCTh OyneT paBHa 8 m/c?
L5 2) 2,0 3) 3,0 4) 2,5 5) 3,5

Pemenne.
Haiioem ckopocms smozo osudicenus

v=x'(t)=(§t3+tz—4t) =217 +2t-4.

Haiioem spems nocre nauana ogudicenus, K020a ckopocme 6yoem
pasna 8 m/c:
202 +2t—-4=8, t*+t-6=0, mozda t, =2 (cex), t, ==3 (ne nooxooum
1o YC108uUio 3a0ayu).
OTtBet: Ne 2.

B LMIMHIPE ¢ IMHOM AMArOHATM OCEBOro ceuenms 2+v/5 oM miomans
60KOBOI NMOBEPXHOCTH PaBHA MOJIOBHHE IUIONIANX MOJNHOM IOBEPXHOCTH.
Haitnure o6beM unminapa (B Ky0. cM)

1) 27 2) 4n 3) 67 4) 87 5) 10z

Pelwenmue.
0b603nauum HeuzsecmuyIo 8b1COMY YunuHOpa x (cm),
moz0a paouyc 0CHOB8AHUSL BbIPANHCACMCS.

R= %\/20 —x°, max kax S5 = %S,m,,., mo cocmagum

YypasHeHue:
27rRH:%-27rRH+%o2;rR2, H=R, x=% 20—x?, 5x* =20, x=2.

R=2,V=zR’H =8 (0r°).
OtBeTt: Ne 4.,
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A16. Jaubl Touku A(1;2;3), B(0;2;4), C(-1;1;4). Haiiaute cymmy
KOOpauHaT Touku M (x; y; z), eciu AB+3CM -BC=0

1 1
-1 2)6 3 33 413 5)-5

Pemenne.
Haitoem koopounamsl eexmopos:

AB(-1;0;1); BC(~1;—1;0); CM B3(x+1);3(y—1);3(z—4))
Cocmasum ypagnenue 015 HaxoxHcOeHusi Koopounam mouku M, npu

YCI08UU, YMO AB+3CM - BC =0.
—-1+3x+3+1=0, moeoa x=-1;

3y-3+1=0, mozoa y:%;

1+3z-12=0, mozoa z:l—;.
2 11
Hckoman mouka umeem koopournamer M| —1; 5; —3— . Cymma ee

Koopounam pasna: —1+ % + H_10_ 3l

33 73
OtBeT: Ne 3.

Yactr B

B1l. Haiigure HauMenbliee obuiee kpaTHoe Tpex uucen 84, 105, 90

Pemrenue.
Paswo.)/cww yuciaa Ha npocmbte MHOMUHCUMENU.

84=22.3.7; 105=5-3-7, 90=2-3>.5.
HOK (84,105,90) = 2°-3%-5-7=1260.

Otser: 1260.

68



B2.

B3.

Haiinute npousseneHue KopHe# ypaBHEHHs
3 3

=X—
x-2 2—-x

-2 +2+

Pewenne.
IIpeobpasyem dannoe ypagHeHue:
3 3
=X 5
x=2 2-x
3 2 _
X =2x"-x+2=0
Kopnem amozo ypasnenua saensemcs yucio 1, mozoa

x3—2x2—x+2=(x—1)(x2—x—2),

©-2x2 42+

Omo ypasHenue pasHOCUNbHO cO80KynHocmu ypaeHeHun: x—1=0;

2 N
x°—x—-2=0. Pewenue nepgoco ysce HaudeHo, a peuteHue 6MOPOO:
x, =-1; x, =2. Bmopoe 3nauenue ne yoosnemeopsem ycnosuio 2—x#0,

nO3IMOMYy He S61Aemcsi KOPHEM UCXOOHO2O0 YPAGHEHUA.
IIpoussedenue konetl ypagrenus: 1-(-1)=-1.

OrBer: — 1.

Halinure npousseneHue x;-y,,TA€ X, V, — PELICHHE CUCTEMBI
{Zy—x2 =13x+48

U xy+y,<0
x—y+10=0 00

Peienue.
Pewum cucmemy memooom noocmarnosku.

{2y—x2=13x+48,c> 2x+20-x% =13x+18,
y=x+10 y=x+10
Pewum nepsoe ypasnenue cucmemei:
2x+20-x>=13x+48,
X +11x+28=0, mozda x,=~7, x,=-4.
H3 coomnowenus y=x+10 naxooum y, =3, y,=6.
Yenosuro x, + y, <0 yooenemsopsiom x; =7 u y, =3.
Tozoa x;-y,=-21.

OtBer: —21.
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B4. Haiinurte Haubonbliee Leaoe peneHne HepaBeHCTBa

BS.

(x-3)(24" -7x+3)
x* -8l

Pemenne.

<0

woweafey)

(x 3 x+3 (x +9)

3anuwem nepasencmeo 6 ude
Pewenuem smozo nepasencmea sieisiemesi: (—o0; —3) U [E, 3).

Tozoa naubonvuwum yenvim peutenuem HEPAGEHCMBA ABIAEMCS YUCTO 2.
Otset: 2.

Haiigure cymMMy KOpHEH MM KOPEHb, €CIIH OH €IMHCTBEHHBIH, ypaBHEHUS
|x - 2{ =10-2x

Pemenue.
Hannoe ypasnenue pagHocuibHO COBOKYRHOCMU CUCIEM.
x—2=10-2x, 2-x=10-2x,
1) 2)
10-2x>0 10-2x>0.

Pewaem nepsyro cucmemy:

3x=12, x=4. Dmom xopensv yoosremeopsiem nepasencmgy 10—2x>0.
Pewaem emopyio cucmemy:

x =8. Omom xopens He yooenremeopsem nepasencmgy 10 —2x20.
Pewenuem oannozo ypasnenus agnsemcs 4.

Otger: 4.
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Bé6.

B7.

Haiinute cyMMy BCex LENIBIX PELIEHHH CHCTEMb] HEPABEHCTB

J15,5-x <410
Jx-9)*>2

Pemenne.
Dma cucmema HepaBeHCmMe PABHOCUNbHA CTIeOYIOWell Cucmeme
HepageHcmas:

15,52 x,
15,5-x20,

55<x,
15,5-x<10,

x>11,
lx—9|>2;

x<7.

H306pazum peuienue cucmemvl HEPABEHCME HA YUCTIOB0U NPIMOU.:

5,5 7 11 155
Cymma 6cex yenvix peuteHull OaHHOU CUCMeEMbL HEPABCHCME PABHA.
6+12+13+14+15=60.

OrBer: 60.

Haiinute B rpagycax cpeHee apudMeTHyeckoe Bcex PasInyHbIX KOPHEH

YPaBHCHHUS ]T+—(—:9_£2—x =0, npuHauIeKAIMX NPOMexyTky (— 180°; 540°)
—sinx
Pemenue.
14008 2x =0, 2x=n+27xn,ne’z, .
. T = x=——+27n,ne’
I—-sinx #0; x¢—2—+27zn; 2

Cpeou kopmeti smoeo  ypasuenus npomexcymrxy (— 180°; 540°)
npunaonexcam —90° u 270°. Cpednee apupmemuueckoe 3mux Kopueii —
90°.

Otset: 90.
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BS.

BO.

11 1
Brrunciure lo ———+lo _—
, N PN R PN 3

Pemenne.

Boiuucnum 3navenue gvipasiceHus, NPUMeHss C80UCMBA 102apUPMO8:
logmll—logm(\/g+\/5)+log, 1-log, (5+2\/g)=

logl(\/g+\/5)

=2-—1 4+ 0-log 5+246)=
logl\/ﬁ ﬁ( )

11

=2+2|ogl(\/§+\/5)—logl(5+2«/g)=2+logl(\f:-%\/?=2.

1 _ 11 1
OTtBeT: 2.

9 _ 90255407

Haiigur M 3118 13127 aBEHCTBA ———————— >
aliiuTe CyMMy BCEX LIENbIX pellie HEpaBeHC 0,55_1 -

Pemenne.
Omo nepaseHcmB0 pagHOCUNBHO COBOKYNHOCMU CUCTEM .

2- 20,251+0,75 >0 2- 20,25x+0,75 <0
= Y, 2 — Y
{0,55‘* -2>0; {0,55-* -2<0.

Pewaem nepeyro cucmemy:
2> 202554073 1>0,25x+0,75,
unu
2¥3 52 x—=5>1.

Pewenuem smoii cucmemor sensemes 3.
Pewaem emopyio cucmemy:

2520355075 1<0,25x+0,75,

unu
2’(—5<2; x-5<1.

Pewenuem smoii cucmemu siensemces npomesxcymox [1;6). Cymma ecex

yenvlx peweHuii Hepagencmea: 1+2+3+4+5=15.

OrtBer: 15.
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B10. B okpyxHOCTb pamuyca 15 cM BMHCaH NMPAMOYTONbHBIH TPEYTrOJBHUK C

BI1.

3 o
OCTpPBIM YTJIOM, CHHYC KOTOpPOIO paBeH 3 Haiipute (B cM) nepumerp

3TOTr0 TPE€YTOJIbHHKA

Peienue. L
Hocmpoum uepmesc no ycnoguio 3adauu,
moeda AC =30, sinA=~3—. .
5 A 2 C
Haiioem emopoii xamem npsamoyzonvrozo o
mpey2onbHuKa:
3 BC

5= 30" BC =18, mozoa no m. Ilugpazopa:

AC =~30% —18% =24, nepumemp mpey20/1bHUKA PABEH.
30+18+24=72 (cm).
Oteer: 72.

B oxpyxHocTtH paguyca R= {2 CM  BOMCaHHBIA yron @ = 20°
T

orupaercs Ha ayry AB. Haiigure miomans cexropa (B KB. cM) ¢ Ayroit AB

Pewenne.
Hocmpoum uepmesc no ycrosurwo 3adadu.

C

S coxm. OHUpaiowezocs na dyey AB eviuucnaemcs
2
no gopmyne: S = ”312061 , 20e & — YyeHmpanbHblil
yeon, onuparowuiica Ha oyey AB. a = 40°, mozoa
=——=3 (cm’).
m-360 ()
Ortser: 3.
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BI2.

B13.

B14.

Hatinure CYMMY 3HAQYCHHH X HJIH 3HAYCHHE X, €CJIK OHO €OUHCTBCHHOE,

2
[IPY KOTOPOM HOJIOXKHUTENBHBIE yicna x; x+3; x°—6 ABIAIOTCA TpeMs
Hocje0BaTeNbHEIMH YWIeHaMH apu(METHIECKOH IPOrpeccCHu

Peumrenne.

Tax Kax OaHHble HUCIA AGNANOMCA YAEHAMU APUPDMEMUYECKOT
npozpeccuu,  mo: d=x+3-x=3, moz0a x*-6-x-3=3,
x?-x-12=0, KOpHU 3mo020 ypasHeHus — Xx;=-3, Xx,=4. [lepesniii

KOpeHb He noodxodum no ycaosuto 3adauu (x>0), moeoa unenamu s3moi
npozpeccuu aersiomes yucaa: 4;7;10 u wucno x pasmo 4.

OtBeT: 4.

Haiinure konuyecTBO Touek 3KcTpemyma (yHkuuu f(x) Ha oTpeske
[a; b, ecnu rpaduk ee POM3BOAHON f'(X) Ha 3TOM OTpE3KE HMEET BHJ

S0
?/\ /\/ /b
/ U' t X
Pewenne.
Konuuecmeo mouex sxkcmpemyma @ynkyuu f(x), uzobpasicennvix na

epaghuke npouzeooHoil pasHo 3.

OTtBer: 3.

I'padpux dyskuun y= 2 +b nmnomyuaercs u3 rpaduka (GYHKIHH
x

+a

y= +2 napajuieJIbHbIM NEPEHOCOM Ha 6 enMHHUI[ BJIEBO W Ha
x—

4 equuuinl BHu3. Halingure a — b

Pelennue.
Yenosus 3a0anus 3a0atom napannenshuiii nepenoc epaguxa Qynkyuu

+b,20e a=3 ub=-2. Tozoa a-b=3+2=5.

y=
x+a

OTtBer: 5.
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SL

INPABHJIBHBIE OTBETBI K TECTAM IO MATEMATHKE

JU1 caMOCTOATENbHON OLIEHKH YPOBHS CBOMX 3HaHUH BaM HE00X0MUMO Kakaoe BEPHO BBIMOJHEHHOE 3a/jaHue
OLEHUTh B 1 6ayu1, HeBepHO BHINOIHEHHOE — B O 6amioB, NpoCyMMHUpPOBaTh HabpaHHbIe GajuIbl M IPOM3BECTH
OLIEHKY, BOCTIONB30BABIINCH IPUBEIEHHBIMH HIDKE KPUTEPUAMH:

o1 0 70 6 6anIoB — «2»; ot 15 no 28 6amioB — «4»;
oT 7 1o 14 6amioB — «3»; Gostee 28 6aIIOB — «S».

Ne Homepa 3aganuii
Bap.] Al A2 A3 Ad AS A6 A7 A8 A9 | A10 | A1l | A12 | A13 | Al4 | Al5 | Al6
1 5 5 4 5 3 3 4 3 2 4 3 2 2 2 4 2
2 1 3 2 3 4 5 1 3 5 3 2 1 3 4 4 4
3 3 1 5 5 3 2 4 4 1 5 2 5 1 4 4 2
4 3 4 3 1 3 3 3 2 3 5 2 4 4 5 5 4
5 2 5 4 2 3 1 2 3 3 3 3 5 5 2 2 4
6 5 1 5 4 3 4 1 4 5 4 3 3 2 1 3 4
7 1 3 1 4 4 3 1 5 4 5 1 5 4 5 2 1
8 2 4 2 1 2 3 5 3 5 4 1 2 1 2 5 2
9 3 4 3 4 3 2 2 1 1 4 3 3 3 4 4 5
Noe Homepa 3apannii
Bap.] Bl B2 B3 B4 BS B6 B7 B8 B9 | Bi10 | Bil | B12 | B13 | Bl4

1 39 -4 7 -2 7 13 4 6 -15 4 2 9 6 -1

2 36 -1 -24 -1 2 -24 4 6 12 3 4 6 3 6

3 14356 ] 4 -15 3 -3 43 120 4 -18 | 120 5 -1 1 -2

4 | 105 6 -6 6 -3 45 1 2 14 2 6 -4 3 1

5 12700 -4 -5 -1 4 26 108 1 12 15 7 2 4 -1

6 72 -10 1 4 3 51 2 1 10 25 8 -10 3 -7

7 11872 -1 2 1 3 35 114 1 9 18 9 -3 1 3

8 54 10 11 -1 -2 29 2 1 -22 4 3 5 3 -3

9 | 17641 -6 -3 1 -2 20 150 4 9 48 3 8 2 4




CTATUCTHKA OTBETOB YYAIIIUXCSI
K TECTAM 110 MATEMATHKE

Tect Ne 1

Yucno yyacTHUKOB — 4547

Homep | IIponeHT TecTUpYyEMBIX,
3aJaHus | JaBIUMX BEpHBIH OTBET

Al 51%
A2 40%
A3 31%
A4 49%
AS 35%
A6 52%
A7 55%
A8 » 35%
A9 25%
Al0 47%
All 39%
Al2 41%
Al3 40%
Al4 51%
AlS 57%
Al6 44%

Homep IIpoueHT TecTHpyEMBIX,

3a/1aHus JIaBIIMX BEPHBIH OTBET
Bl 51%
B2 34%
B3 63%
B4 35%
B5 43%
B6 19%
B7 11%
B8 ' 39%
B9 31%
B10 41%
Bl1 22%
B12 22%
B13 42%
B14 17%
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Tect Ne 2

Yucno ydacTHUKOB — 4199

Homep | IlponeHT TecTUpyeMBIX,
3aJaHus | JaBIIUX BEPHbIH OTBET
Al 51%
A2 56%
A3 52%
A4 53%
AS 38%
Ab 45%
A7 52%
A8 56%
A9 27%
Al0 44%
All 47%
Al2 38%
Al3 43%
Al4 52%
AlS 43%
Al6 32%
Homep IIpoLeHT TecTUpyeMBIX,
3a/laHus JABLIMX BEPHBIA OTBET
Bl 53%
B2 29%
B3 54%
B4 33%
BS 50%
B6 17%
B7 13%
B8 35%
B9 32%
B10 41%
Bl1 27%
B12 16%
B13 35%
B14 18%
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Tect Ne 3

Yucno yyactHukoB — 4019

Howmep | IIpoueHT TecTHpyeMsbIX,
3alaHds. | NABIIMX BEPHBINA OTBET

Al 65%
A2 45%
A3 45%
A4 46%
A5 34%
A6 61%
A7 42%
A8 33%
A9 24%
A10 31%
All 50%
Al12 16%
Al3 37%
Al4 49%
AlS 43%
Al6 46%

Howmep [IpoueHT TecTUpyEMBIX,

3aaHUs JABHINX BEPHBIH OTBET
Bl 24%
B2 31%
B3 48%
B4 39%
B5 45%
B6 19%
B7 8%
B8 40%
B9 29%
B10 26%
Bl11 18%
B12 22%
BI3 51%
B14 16%
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Tect Ne 4

Yucno yuactHukos — 4080

Homep | [IpoueHT TecTUpyeMBIX,
3ajaHusl | NaBIIMX BEPHBIH OTBET

Al 57%
A2 45%
A3 50%
A4 38%
AS 40%
A6 52%
A7 62%
A8 38%
A9 27%
A10 42%
All 47%
Al2 24%
Al3 45%
Al4 58%
AlS 44%
Al6 38%

Howmep IIpOLEHT TECTHPYEMBIX,

3a/laHys JIaBIIMX BEpPHBIN OTBET
Bl 55%
B2 34%
B3 58%
B4 39%
BS 43%
B6 20%
B7 30%
B8 41%
B9 34%
B10 52%
Bl11 17%
B12 22%
BI3 44%
B14 21%
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Tect Ne §

Yucno yyactHHkoB — 3782

Homep | IIponLeHT TecTHpYEMBIX,
3agaHus | JaBLIMX BEPHBIH OTBET
Al 55%
A2 28%
A3 55%
A4 39%
A5 39%
A6 42%
A7 39%
A8 56%
A9 30%
A10 40%
All 65%
Al2 23%
Al3 43%
Al4 66%
AlS 33%
Al6 45%
Homep [IpoLeHT TeCTHPYEMBIX,
3agaHus JaBUIMX BEPHBIif OTBET
Bl 26%
B2 46%
B3 58%
B4 33%
BS 54%
B6 21%
B7 6%
B8 35%
B9 39%
B10 44%
Bl11 19%
B12 31%
B13 37%
B14 29%
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Tecr Ne 6

Yucno yyactHukoB — 4110

Homep | [IpoueHT TecTUpyeMBbIX,
3aaHys | JaBIUMX BEPHBIH OTBET

Al 46%
A2 48%
A3 39%
A4 40%
AS 38%
Ab 53%
A7 41%
A8 44%
A9 35%
Al0 44%
All 48%
Al2 42%
Al3 50%
Al4 43%
AlS 45%
Al6 40%

Howmep [IpoueHT TecTUpyeMBbIX,

3aJlaHUs JIaBIIMX BEpHbIH OTBET
Bl 53%
B2 35%
B3 66%
B4 42%
BS 55%
B6 19%
B7 26%
B8 27%
B9 34%
B10 37%
Bl1 17%
BI2 18%
BI13 37%
B14 12%
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Tecr Ne 7

Yucno yyacTHHKOB — 4647

Homep | IlpoueHT TecTHpyeMbIX,
3aJaHusl | AABIIMX BepHbIA OTBET
Al 48%
A2 38%
A3 38%
A4 44%
AS 36%
A6 53%
A7 45%
A8 39%
A9 26%
Al10 33%
All 36%
Al2 17%
Al3 33%
Al4 41%
AlS 38%
Al6 37%
Homep IIpoueHT TecTUpyeMBIX,
3aqaHus JIABIIMX BEPHBII OTBET
Bl 24%
B2 29%
B3 67%
B4 43%
BS 55%
B6 21%
B7 8%
B8 30%
B9 38%
BI10 33%
Bl11 19%
B12 23%
B13 53%
B14 23%
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Tect Ne 8

Yucno yyacTHHKOB — 4498

Howmep | IIpoueHT TecTUpyEMBIX,

3afaHys | JaBIUUX BEpHbIA OTBET
Al 57%
A2 47%
A3 34%
A4 42%
AS 51%
A6 56%
A7 47%
A8 40%
A9 27%
A10 45%
All 42%
Al12 24%
Al3 35%
Al4 61%
AlS 41%
Al6 45%

Homep IIpoueHT TeCTHPYEMBIX,

3a/1aHust JIaBLIMX BEPHBIH OTBET
Bl 52%
B2 36%
B3 59%
B4 42%
BS 50%
B6 21%
B7 36%
B8 29%
B9 31%
BI10 37%
Bl11 25%
B12 25%
B13 71%
B14 17%
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Tect Ne 9

Yucno yyacTHUKOB — 4444

Homep | IIpoueHT TecTUpyeMBIX,
3aflaHusl | JaBLIMX BESPHBIHA OTBET

Al 55%
A2 45%
A3 53%
A4 36%
AS 47%
A6 48%
A7 46%
A8 48%
A9 27%
Al10 38%
All 55%
Al12 26%
Al3 36%
Al4 56%
AlS 41%
Al6 41%

Homep IIpoueHT TecTUpyEMBIX,

3a/1aHus JIaBILHUX BEPHBIH OTBET
Bl 24%
B2 30%
B3 62%
B4 41%
BS 44%
B6 24%
B7 8%
B8 40%
B9 34%
B10 33%
Bl11 22%
BI2 21%
B13 81%
B14 28%
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AHaJu3 THNMUYHBIX OIIUOOK, TONYIIEeHHBIX MPH BHINOJTHEHNH
a0UTYPpHEHTCKHUX TecTOB Mo MaTemaTuke 2005 rona

B aOuTypHEeHTCKOM TeCTHpOBaHMM Mo Marematuke B 2005 romy NpUHSIO
yuactie okoso 120 000 yuammuxcs. Tect cocrosn u3 30 3agaHuil, pa3aeneHHbIX
Ha JIBe 4acTH: A U B, KOTOpBIEC pa3Myamuck U YPOBHEM CIIOKHOCTH M HOpMOI.
Yacts A coneprxana 16 3agaHuii ¢ BBIGOPOM 0JHOI0 BEPHOTO OTBETA M3 MATH. B
3TOT pa3ziesl ObUIH BKIIIOUEHBI, B OCHOBHOM, KOMOMHMPOBAHHBIE 3a/laHUs [10BbI-
LIIEHHOTO YPOBHS cl0XHOCTH. Paznen B conmepxan 14 3aganuii oTkpsiTO# hop-
MBI C OTBETOM B BHJIE LIEJIOTO YHCIA. 3aJaHusl STOrO pa3jiesa, B LEJIOM, CIIOXKHEe
10 colepKaHHIO 3afaHuil pazaena A. MHorue u3 HUX TpeGOBaJld MPUMEHEHUE
HECTaHJAPTHBIX MPHEMOB PEIICHMS 3a1ay, OJHAKO, MPHHLMIHAILHO HE3HAKO-
MOH CHTyalUHH IIPUMEHEHHs] U3yYEHHOr0 MaTepuaa Kypca MaTeMaTUKH OHH He
coiepKalH.

B 3amaHMsX TecTa AOCTaTOYHO PAaBHOMEPHO OTPa)XEHBI BCE COJEP>KaTesb-
HBIE JINHUH Kypca MaTeMaTHKH:

— BBIYHCJICHUS U TpeoOpa3oBaHus;

— YpPaBHEHHs U HEPABEHCTBA;

— dyHKuHuY;

— reomMeTpuueckue GUrypel, U3MepeHHEe reOMETPUUECKUX BETHYHH.

AHanM3 CTaTHCTHKH KOHTPOJBHO-H3MEPHUTENBHBIX MaTepHaNiOB MO 3TOMY
TECTY IO3BOJISIET BBIJCIUTh THIIHYHBIE OLUMOKH, NOMYIECHHbIE YYallIUMHCS MIPH
BBINOJIHEHHH PabOTHI.

B uwactu A conepxarenbHyr0 JHHHIO «Bbruuciienus u npeoOpa3oBaHHs»
IpOBEPSIN CllefytolMe 3ataHus: Al — TOXAECTBEHHbIE NMPEoOpa3oBaHUs all-
rebpanyeckux ApoOed W BBIYMCIEHHE UX YHUCJIOBOTO 3HA4YeHUs; A2 — TOXIECT-
BEHHBIE Npeobpa3oBaHus anrebpanyeckux Ipobel ¢ MCroNb30BaHHEM (PopMyT
COKpAIIEHHOTO YMHOXEHHUs; A6, A8 — HaxoXJIEHHE 3HaYEHHH TPUTOHOMETPH-
YECKHX BbIpaxkeHHil; A7 — npeoOpa3oBaHUsi TPHTOHOMETPUYECKHUX BbIPaXKCHHUH.

Haubonee ycnemwHo (6osee 50%) Obuin BBINOJIHEHBI 3afaHus Al u A6,
BKJIIOYABLIME BIIOJHE JOCTYMHBIH MaTepHa Ul y4alluxcsi, — npeobpa3oBaHue
Y BBIYHCJICHHE YHCJIOBBIX 3HAUe€HUH anreOpanueckux ApoOedl U TpUrOHOMETpH-
YECKHUX BbIpa)XE€HHH BbIpaxkeHHH. [1oYTH MonoBHHA yYaIuXcsi CpaBUIach C 3a-
JaHusMH A2 1 A7. OCHOBHBIE OLUMOKH NPH PELIEHHH THUX 3aJaHuil OblIN CBs-
3aHbl ¢ NPeoOPa3OBaHUAMH MPPALMOHAIBHBIX U TPUTOHOMETPHYECKHX BbIpaxe-
HHMH, ¢ ucroab3oBaHueM GopMys nmpuBeneHus. Pesynbrarel 3aganus A8 3aBuce-
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JI OT NpUMeHeHHs HOPMYJI CIIOKEHUS UM PA3HOCTH U1 TPUHTOHOMETPUYECKHX
GYHKIMIH, a TaKKe OT 3HAHUSA 3HAYEHUH TPUTOHOMETPUYECKUX DYHKIHH OCHOB-
HBIX yrJI0B. OMKOKH O 3TUM MO3ULMAM NPHUBEIH K CHI)KEHHUIO YPOBHS BHIIOJI-
HeHHs 3a7aHus — ToibKo 40%. X0Ts yka3aHHbIH MaTepHall ZOCTATOYHO IPOYHO
0TpadaThIBaeTCs M0 MIKOJIbHOM porpamMmme.

K comepxkatenbHO TMHUN «YDPaBHEHHS] M HEPABEHCTBA» B ITOH YacTH pa-
60TbI OTHOCSTCS 4eThipe 3afanus: A3, AS, A9, A10. Cpeau HUX Jy4mive MoKa-
3aTeliy BBINOJIHEHHUS Yy 3adaHusd A3 — 45%. B Hem He00X0aMMO OBUIO PELIMTH
KBaJpaTHOE ypaBHeHHE ¢ napameTpoM. [lodyTH oJMHAKOBbIE MOKa3aTesid BbI-
nojHeHus y 3agaHuid AS U A10 — pelieHre HppaLMOHAIBHBIX U JiorapudmMuye-
CKUX ypaBHeHHil. OCHOBHbIE TPYJHOCTH NP BBINOJHEHHH 3THX 3aJaHuil ObLIH
BbI3BaHbl HEOOXOIMMOCTBIO OTOOpa KOPHEH B COOTBETCTBHU C BHIOM ypaBHeE-
HHS, KaK OKa3bIBAET MPAKTHKA, yYalHecs NP PELIEHUH U UPPaLHOHAIbHBIX U
Jiorapu(MHUYECKHX YPaBHEHHUH 3TOT 3Tall YacTo MPOIYCKAIOT.

Camble HU3KHE Pe3yJIbTaThl BHIIIOJHEHHUS CPEIH 3alaHUi 3TOTO paszena oT-
HocsTes K 3amaHuio A9. C HUM cIpaBHIIOCH TOJBKO 28% yvaummxcs. Bonbroe
KOJIMYECTBO OLIMOOK OOBACHAETCS TEM, YTO IPHU DPELIEHUH NPEII0KEHHOrO
CMEIIaHHOTO YpaBHEHHs HEOOXOAMMO OBUIO MPOBEPUTH BCE MOJyYEHHbIE KOPHH,
Y KaK pa3 3TOT MOMEHT M He ObUI Y4TEH IPH BHINOJHEHHH 3a1aHUS.

K conepxaresbHoit tMHUH «DYHKIMH U UX CBOMCTBa» OTHOCSTCS 3aJaHUs:
A4 — HaxoXXJEHHE IUIOLANU TPEYroJIbHHKA, OIPaHMYEHHOrO KacaTelIbHOH K
rpaduky ynkmuu, All — HaxoxaeHHe 006JacTu onpeneaeHus GyHKIuu, Al2 —
HaxOXXIEHHE YCIIOBHI Bo3pacTaHus ¢yHkumu, Al4 — ompeneneHHe CKOPOCTH
JBIDKEHHS MaTepuHasibHOM Touku. Cpeau 3THUX 3alaHMi JIydllHe IOKa3aTesH
BBINOJIHEHHS — 55% oTHOcATCA K 3amaHuio Al4. Takue 3amaHus XOpowLIO 3Ha-
KOMBbI yuaiuumcs. Pe3ynbraTsl Bbinonnenys 3aaannit A4 u All 3anumaror nou-
TH OIMHAKOBBIE [MO3ULIUH — 0K0JI0 50% BhINOMHEHHs. Hanbonbliee KonnyecTBO
oumn6ok BeI3Bao 3ananue Al2. C HUM crpaBHiIach TOJIBKO YETBEPTh YHAIIUXCH.
OcHOBHasi TPYOHOCTb COCTOsJIa B PELIEHUH KBaJpaTHOTO HEPABEHCTBA C Mapa-
METPOM.

I'eomerpuyeckuii MaTepuall TeCTa B 3TOM pasjieiie NMpeACTABIUIN 3aJaHus:
A13 — onpeneneHye ypaBHEHHs] TeOMETPHUECKOTO MecTa To4ek, A16 — onpene-
JICHHE KOOpAMHAT BEKTOpOB; A15 — 3amauu 1o CTEpEeOMETPHH, B KOTOPHIX 3a-
JeHCTBOBaHbl MHOTOTPAaHHUKH U Tesa BpauieHus. Cpeau sTHX 3alay Jiydliue
pe3yJIbTaThl BBIIIOJIHEHUS MOYTH OJHHAKOBble — OK0J0 40%. 'eomeTpuueckuit
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Marepuall BCeraa BBI3BIBAET TPYAHOCTH y yYalIUXCsl U pagyeT JIMILb TO, YTO MO-
Ka3aTeJId BBINOJIHEHHUS 3alaH|i JOCTATOYHO POBHBIE.

Pesynbrathl pemenus 3ama4 pasaena B pacnpenenuiuce cienyrommm o6pa-
30M: JIyd4Ilue MmokaszaTenu (moutd 60% BbINONHEHHs) y 3amaHus B3 — pemienue
CMELIaHHOH cHcTeMbl ypaBHEeHHH. I1o4TH MOJOBHHA y4YallMXCs CIpaBHIAch C
3aganieM BS — pemieHHe JMHEMHOrO ypaBHEHHA C MOAYJIEM M C 3aJaHHUEM
B13 — onpeaenenne no rpa¢uky NPOU3BOAHON KOJMYECTBA TOYEK IKCTPEMYMA.

Oxoiio 40% yyaiuuxcs CHpaBWIOCH C 3aJaHMAMH Bl — Haxoxnenue Hau-
MEHbILIEr0 KPaTHOTO Tpex 4uces, B4 — peuenne 1poObHO-panHoHaIbHOTO Hepa-
BEHCTBa, B10 — HecoXXHAs 3a1a4a 1o INIAHUMETPUH.

ToJIBKO TpeThs YaCTh yYalllMXCs BBHINOJIHHIIA 3afaHus B2 — pewenne Ky6u-
YECKOr0 ypaBHEHHsS METOJOM pa3lOKEHHS Ha MHOXHTENIH, B8 — Bbrunciienue
3HAYCHUH JIOrapU(PMHUECKHX BBIPAKECHHUH C NPHMMEHEHUEM CBOKCTB Jorapu-
MOB, B9 — pemenne npoGHO-1M0Ka3aTe/IbHbIX HEPABEHCTB.

JIvmie yeTBepTas 4acTh y4YallMXCs CHpaBuiach € 3agaHueM B12, npose-
PSIOLIEM 3HaHHE CBOMCTB MPOrpeccuit.

[IaTas yacTh yyamuxcs crpaBmiIachk C 3agaHusMu Bll — naxoxzaeHue mio-
majau cexropa, B14 — npeobpazoBanue rpadukos, B6 — perueHne cucremst up-
paLMOHAJIBHBIX HEPABEHCTB.

Haubonee Hu3kue pe3yabTarhbl BBINOIHEHUS (0K00 16%) OTHOCATCS K 3a-
naHuo B7 — pemieHue TpUrOHOMETPHYECKHX YPAaBHEHUH M ONpelesieHue Kop-

Hel, IPUHAUIEKALMX IPOMEXYTKY.

TaxkuM 06pa3oM Ha OCHOBE MPOBEAECHHOIO aHalIM3a OIIMOOK JaHHOTO TecTa
MOKHO C/iefaTh BBIBOJ, YTO Y aOUTYpHEHTOB TPAJAULHOHHO BBI3BIBAET TPYIHO-
CTH pelIeHHe YPaBHEHHMH, TpeOyromux oTdopa MoJy4eHHBIX KOpHEH, peilieHHe
TPUTOHOMETPHUYECKUX YPABHEHHUIl C ONpeJeseHHEM KOpHEH, NPHHAIUIeKAILNX
YKa3aHHOMY HPOMEXYTKY, T€OMETpUUECKUI MaTepHan (Kak Mo IUIAaHUMETPHH,
TaK M IO CTEPEOMETPHUH) M MaTepHal, CBA3aHHBIA C mpeoOpazoBaHuEM rpadu-
KOB QYHKLMI (M 9Ta TEHACHUMS YCHIMBACTCA B [IOCICAHEE BPeMs).
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CTpyKTYpa a0MTYpHEHTCKOro0 TecTa
no matemaTuke-1I (MoOBbIILIEHHOMH C/I0’KHOCTH)
Paspaboruux: Cepeees H.H.
Penensenr: [onydes B. .

Bbruuc/ieHust U npeodpa3oBaHus
HarypanbHsle yncina.
Monayns uncna.
IIponopunoHanpHbie 1 06PaTHO NPONOPIHOHAIBHBIE BEIHUHHBI.
HcTuHHBIE U JIOXKHBIE IPEATOKEHUS.
ApudmeTryeckas nporpeccus.
Crenenb. Kopenb HaTypanbHOH creneHu. Jlorapupm.

CHHyC, KOCHHYC, TAHT'€HC U KOTAHI'€HC YUCJIOBOI'O apryMmeHra.

YpaBHeHHUsl M HEPABEeHCTBA
YucnoBble HEPABEHCTBA.

PauuoHanbHble, [IOKa3aTeslbHBIE W JOrapuMUYECKHE yPaBHEHHS
HepaBeHCTBa.

HppauoHaibHbie U TPUTOHOMETPUYECKHE yPABHEHHUS.

CucTeMbl ypaBHEHHH.

DOyHKIMHU
O6nacTth onpeneeHUs U 00J1acTh 3HaUeHUH QyHKIUH.
YeTHOCTb U HEUETHOCTh (QYHKIHH.
DKCTpeMyMsl, HAaHOOJIbIICe U HANMEHBIIICE 3HaYeHNUS QYHKIUMH.
I'paduk pynxiumu. KooparHaTHas MIOCKOCTb.

[Tpoussoxnas Gpyukunu. KacarenasHast k rpaduky.

I'eomerpuyeckne GUIyphI M Tesia, H3MepeHHe BeJHYHH
TpeyroabHuk.
[Mapannenorpamm.
[TonoGHBIE TPEYTONBHUKH.
OxpyXHOCTb. L{eHTpaJIbHBII U BITUCAHHBIH YIJIbI.
IMapannenenunen. O6bem napauienenunesa.
[Tpusma.

Tupamuna.
Cdepa.
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Tecm cocmoum u3 wacmeti A u B. Ha e20 ewnoanenue omeodumecs 180 mun. Kano-

®EJEPAJIbHBII LIEHTP TECTUPOBAHUS

TecT mo maremaruke-I1 Nel

I/IHCprKLII/Iﬂ AJIA TeCTUpyeMoro

KYAAMOPOM, ./Lumepamypoﬁ, wWnap2askamu U m. n. NOAb3068AMbCA HEAB3A

K xaorcdomy 3adanuro wacmu A danv. namev omeemos, u3 KOMOPLL Geper TONbKO
oauH. Pewue ouepednoe 3adanue, cpasrume noayuennuli Bamu omeem ¢ npedao-

HCEHHBIMU U NOCMABLME KPECTUK (X) 6 baanrke omeemos nod HOMEPOM 3adanus 8

Yacts A

moti xaemouke, HOMEP KOMOPOU pasen HOMepY euibpartozo Bamu omeema.

A 1. Ecau k,l,m u n — nenble yucia, 66abime 1, T0 BbiparkeHue

pasno

1) W

— 1/n
I log(l,m) k

D Vv VE 9k

A 2. Yemy pasno auciio

1) 1++V5

V9 +4V57?

2)5 -5 3) 3v5 — 4 4)7-2V5

5) Hu 0110 u3 deTbipex NpUBEJEHHbIX 3HAYEHUH HEe FOLUTCs

A 3. Cymma

pasma

1) 0

cos 8° 4 cos 48° 4 cos 88° + ... + cos 368°

2) —cos8° 3) cos 8° 4) cos 20° 5) cos40°
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A 4. JIpysbst Auron, Bopuc n Bukrop cobpasuch noectb: AHTOH BBIJIOXKUI K
crosty 9 nupoxkkos, Bopuc — 10, a Bukrop — 13. K HuM npucoegunuiics
['puropuit, 3an1aTiB JApy3bsiM 3a OTBEJEHHYIO eMy (PaBHYIO CO BCeMH)
JIOJIIO BCeX THPOXKKOB 32 pybutsi. ITo ckoavky pybiieit 1OJKHbBI IOy YUTh
u3 31oit cymmbl AutoH, Bopuc u Bukrop coorBercrBenHO?

1) 4,81 20 2)6,8u 18 3)8,9ulb 4)9,10u 13
5) Hu oaun U3 uersipex npejyioKeHHbIX BADMAHTOB JIeJIEXKa HE BepeH

A 5. U3 oHOro KpaHa BbITEKAET 3J1 ropsiueil BoJbl TeMiepatypoii 70° B Mu-
HYTY, a W3 JIDyrOro — TedyeT XOJIojHasi Boja Temieparypoit 20°. Ec-
JIM OTKpPBITH 00a KpaHa cpaly, TO IOJIyYUTCsl Boja TeMieparypoii 50°.
CxoAbKo Aumpos 600vk 6 MUHYMY BLITEKAET U3 BTOPOrO KpaHa?

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

A 6. Ilersi, Bacst u Tonst B reyenne yaca 6erajin o KpyroBoii JIOPOXKKe ¢ I10-
CTOSIHHBIMM CKOPOCTSIMU B OJIHOM Harnpasiienuu, npuuem [lersi ¢ Baceit
CTapTOBAJIM U3 OJHON TOUKH, a Tojst — u3 gpyroit. Croavko pas Tous
Mmor oboruarh Bacio mpu ycsiosuu, uto nocje crapra Ilersi obornas Ba-
cto 8 pas, a Tosmo — 2 pa3za?

1)6 2) 5w 6 3) 6 wan 7 4) 5,6 wu 7
5) Cpe/n 4eTbipex IPUBEJEHHBIX OTBETOB HET aBCOMOTHO [PABUIILHOTO

A 7. YiaBoeHHbI# celibMOi YieH apudMeTUIecKoil IIPOrpeccHu, CJA0XKEHHbIN ¢
CyMMOIi ee epBbIX BOCbMH “WIeHOB, paBeH 9. Kakotl u3 wienos nporpec-
CHH OJJHO3HAYHO HAXOAUTCS U3 ITOTO yCJIOBUS!

1) Hareis 2) Hlecroit  3) Cenpmoit  4) Bocbmoit  5) Hukakoit

A 8. llycrb 1,29 — pasjinuHble KOPHH KBaJIPATHOTO YpaBHEHUSI

2?2 —pr+q=0.

. . > 2 _ 1,2 1
Kaxoe xeadpammoe ypashernue nMeer KOPHU it 1:1?
1) gz’ —pz+1-2p*/q=0 2) gz’ +pr+9—2p*/q=0
3) qz* +pr+1-2p*/q=0 4) qz* —pr+9—-2p°/g=0

5) Hu 01HO U3 4eTbipex NepevncieHHbIX ypaBHeHU il He rOJuTCsl
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A 9. Eciin MHOXKeECTBO BCex DellleHUil HepaBeHCTBa

VE6—22+x>3r—4
HpeﬂCTaBHTb B BHJie O6'be'H,PIHeHPI${ HenepECEKa}OmPlXCﬂ HpOMe)KyTKOB,

TO UX CYyMmaphas druna Oyjer paBHa
1) 3/2 2)5/3 3)5/2 4) 4 5) oo

A 10. Kaxot naubosvuiets daumst IPOMEKYTOK COAEPKUTCS B MHOXKECTBE Pe-
IIEHU# HepaBeHCTBa,

81(z — 3)* — (z +1)*
212—4 — 94-2z

<0

Ha orpeske [—6;9]7
1) 2 2) 3 3) 4 4)6 5) 9

A 11. Yemy paBHO paccmosnue MeXIY baudtcatiuwumy IpyT K APYTY KOPHsi-
MU YpaBHEHUA
3
2+3ctgr =2tg (z+3F)?

1) arctg 3 2) I —arctg3 3) I 4arctg?  4)7w

5) HckoMoe paccrosinue He ONpeJeJIeHO, TaK KaK KOPEHb BCEro OJUH

A 12. Ckoavko yeaowuciennbT PeIIeHHH UMeeT HEPABEHCTBO
2logs(z + 3) —logs (5 —z) — 3logs(4 — ) > logs(9 — ) +logs(6 —x) ?
1) Hu ogsoro  2) 1 3)2 4)3  5) Beckoneuno muoro

A 13. Ypasuenue
[e—1|+2/4—2z|+3|lr—a|=22+7—-3a

umeem ne boaee 001020 KOopHA TOr'Jla U TOJILKO TOr/ia, Korjia

Na>1 2)a<1 3)a>4 4)a<4 5)1<a<4

91



A 14. Muoocecmeo ecexr 3nadenuil a, Npu KOTOPHIX ypaBHeHHe

sin (4 + V4 - |1‘|) =a
MMeeT XOTs1 GBI OJIMH KODEHb, ecmb

1) [~1;sin 6] 2) [~1;sin4]
3) [sin4;sin 6] 4) [sin6;sin 4] 5) [-1;1]

A 15. KakoBo MH0otcecmeo 6cex 3HaUeHuil a, IPH KaxKJIOM U3 KOTODhIX ypas-
HeHue
1B+z|=al3—z| [1-log|z||

HUMeeT 4emHoe IMCII0 KOpHeit?

1) (0; 00) 2) (—o0;0) 3) @ 4) (—00;0) U (0; 00)

5) Hu oano u3 ueTbipex NpuBeIeHHBIX MHOXKECTB He TOJUTCS

A 16. Kpusasi, 3agannast ypaBHeHuem
y? = 4z + 13,
riepecekaercsi ¢ napabostoi
y=2za%/2 -4

B YeThIPEX ToYKaX. JIexar Jiu 3T TOUKU Ha 00not oxpyorchocmu? Ecin
Jla, TO KaxKo6b K0opdunamaot ee neHTpa’?

1) Jla, (3/2:1) 2) Mo, (2:1)
3) Ha, (3/2;1/2) 4) Ia, (2;1/2) 5) Her

A 17. B kpyre Kakoro naumenbuLe2o paduyca MOXXKHO PasMeCTUTh JIlo0O0# Tpe-
yrosnbiuk ABC, ynosjerBopsiiomunit ycjosusim AB = 3, BC = T u
AC < 87

1) 3/2 2) 4 3) 7/2 4)7/\V3 5) 14/v/3
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A 18. Ha npopiosikennu ob1ie#t XopJibl JBYX MEPECEKAIONINXCs OKPYKHOCTEH
B3siTa TOUKa A, Yepe3 KOTOpyo NPOBEJEeHa MPsiMasi, IEPEeCeKaloNasi OJl-
Hy OKpy»KHOCTH B To4kax B u E| a npyryio — B roukax C' u D, npudem
rouku A, B,C, D, E pacnojiokeHbl Ha 3TOH NPsMOM 110CJ1e10BATE/ILHO
u AB =a, BC = 2a, CD = b. Kaxosa dauna orpeska DE?
1) 2b—2a 2) 2b— 3a 3) 6a + 2b 4) Ta +2b

5) Hckomast JJIMHa He olpeaessiercd OJHO3HaYHO U3 YCJIOBUY 3aiavu

A 19. lenrp cdepnl, kacawieics Bcex O0KOBLIX rpaHeil nupamuanl SABC,
ylajieH oT MiIockocTu ee ocHosahust ABC Ha paccrosinve 1 u pacro-
JIOXKEeH BHe mupaMujibl. Eciin BbicoTa nupaMmujibi paBHa 8, a mioima/b
OCHOBaHUsI TTUPAMMUbI OTHOCUTCS K IIJIOIIAJM €€ TIOJIHON TTOBEPXHOCTH,
kak 1: 4, To paduyc cdepsl pasen
1) 7/4 2) 2 3)9/4 4) 3

5) Cpeiy deTbipex NPUBEJCHHBIX OTBETOB HET [IPABHJLHOIO

A 20. TIpsiMmoyrosibHBIA MapaJuieienue]; BIIUMChIBAIOT B MPABUJILHYIO Y€Thbl-
PEXYTOJIbHYIO IUPAMUJLY C [IEPUMETPOM OCHOBaHUs, paBHbIM 12, ciiejy-
I0IUM 00Pa30M: OJIHO M3 OCHOBAHMH MapaJiiesIeluIie/la pacrioiaraiorT B
OCHOBAHMH MTUPAMH/(bl, & BCE YeThbipe BEPIIMHBI JPYIOro ero OCHOBAHHUS
-~ Ha 4YeThipex ee BOKOBBIX pebpax cooTBercTBeHHO. [Ipu kaxom nepu-
MeTpe OCHOBaHUs NapaJulesienurea ero o00beM MakcuMaien?

1)8 2) 42 3) 4 4) 6 5)3

A 21. Ocnopanune ABCD uyetbipexyrosibnoit npusmbl ABCDA'B'C'D’, pac-
noJIoyKeHHoe Ha BblcoTe 2 HaJl ero ocHosanuem A'B'C'D’' u umero-
lee nepuMeTp 7, 3aMeHMJIM TPeyroJbHoii rpanbio ABM, nexameit B
TOIl K€ IJIOCKOCTH M UMeIolleil TOT e HepuMerp, a OOKOBble I'pa-
nu BCC'B', CDD'C' w ADD’' A’ 3amenunu rpansimu BB'M, B'C'M,
C'D'M, AAM w A'D'M. Hepumemp cevenus Nojy<deHHOTO MHOTO-
rpaHHHUKa [LJIOCKOCTDLIO, poBejiennoi napajenbio rpaiu A’B'C'D’ na
Boicore h € (0;2) Hajy ueit:

1) crporo Goavwe 7 2) pasen 7 3) crporo menvwe 7
4) boavwe, pasen niM Menvwe 7 B 3aBUCUMOCTH OT BbiGopa ToUkn M
5) 6oavue, pasen Wi menvuwie T B 3aBUCUMOCTH OT h
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Yacre B

K s3adanusam wacmu B omeemu ne danve B Kancdom u3 HUT omeemom moxcem
bbb MOABKO HATYPANBLHOE YUCNO uau HONb. Pewus ouepednoe 3adanue, 3anuwume
noayuennoe Bamu wucao 6 6aanke omeemos padom ¢ nomepom 3adanus Kaosrcdyro

yuPpy “ucaa nuwume 8 0MOIEALYHOM OKOULKE, HAYUHAA C NEPBO2O

B 1. U3 crangaprabix jgerajeit nesator 4-MecTHble, 5-MecTHble U 8-MeCTHble
KJIeTKU JJIs XKUBOTHBIX. Ha ofHy 4-MecTHYIO KJIeTKy YXOAMT 3 Jiera-
JIM, & Ha OJIHY 5-MEeCTHYIO Wi 8-MecTHYyIO KJeTky — 4 unu 6 geraJeit
cooTBeTcTBeHHO. Hauboavuwee cymmaproe KoAULECTIB0 MeCTN, KOTOPOE
MOXKHO co3/1aTh U3 86 gerasiel, pagHo. . .

B 2. Cnucox cnenyolnux yTeepxaeHuii:
1) KOJIMYeCTBO HEBEPHBIX YTBEPXKJIEHUH B 9TOM cricke He MeHee 0,
2) KOJIMYECTBO HEBEPHBIX YTBEPXKJEHUH B 3TOM CIIHCKe He MeHee 1,
3) KOJIMYECTBO HEBEPHBIX yTBEPXK/ICHUI B 9TOM CIHCKe He MeHee 2,
4) KOJIMUECTBO HEBEPHDBIX yTBEPXKICHHUI B 9TOM CIUCKE He MeHee 3,
5) KOJIYECTBO HEBEPHbBIX YTBEPXK/IEHUH B 9TOM CIIHCKe He MeHee 4,
— collepxKUT He Oojiee 3 BepHbIX yTBepKjaeHuil. Ilepeunciinre nomepa
8CeT 6EPHYIT YTBEPXKICHUI B MOpsijiKe BO3pacTatus 6e3 3anaTbix (ecin
HX HET, TO 3AMHUIINTE B OTBETE HOJIb).

B 3. Ozxna u3 aByx mapaJulesibHbIX TIPsIMbIX Tepecekaer ctoponbl AB u BC
napaJuiejorpaMmma ABCD B Toukax K u L, a apyrasi — jauaroHajib
BD u cropony AD B toukax M u N coorBercrsento. Kakoso ommo-
wenue DM : M B, eciu nano, yro AK : KB=1:2 BL:LC=2:3
u AN : ND = 4 : 17 OrBer 3anuiuure B BUJ€ OTHOIIEHUS JBYX B3a-
HMHO [IPOCThIX HATYPaJIbHBIX YHCEJl, HO 6e3 3naka deaenus (Hampumep,
orHowenue 22 : 8 ciejyer 3anucarb, kak 114).

B 4. Croavko pasauunwx obuyuxr movex ¢ rpacbukom GyHKIUHI
y = 3z — 627 — 1342 — 3

UMeer KacarTeJibHas K HEMYy B Todke ¢ abciuccoit zg = 0,67
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®EJ/IEPAJTBHBIN IEHTP TECTUPOBAHUS

Tect mo maremaruke-II Ne2

NucTpykuua ojiga TeCTUpyeMoro

Tecm cocmoum us wacmeti A u B Ha ezo svnoanenue omeodumca 180 mun. Kaavo-

KYAAMOPOM, AUMEPAMYPOU, WNAPLAAKAMU U M N. NOAL3OBAMBCA HEALIA.

Yactp A

K xaotcdomy 3adanuro wacmu A damve namev omeemos, u3 KOMOPwuL eper TONbKO
oanH. Pewus ouepedioe 3adanue, cpasrume noayvernnui Bamu omeem ¢ npedao-
orcennomu u nocmassme kpectuk (X ) 6 Gaanxe omeemos nod Homepom 360aHUA 6

moti Kaemouke, Homep KOmopol paser HOMepy ewbparrozo Bamu omeema.

A1l Ecum k,I,m un — nenvie gncia, 66abmue 1, To BhIpaXkeHue

llog(,l/m) Kt/

PasHo

\/8 —3VT7?

D 1+v7 2) 2+ /7 3)3—-VT 4 VT -2

5) Hu 0j1HO 13 yeTblpex NpUBEJEHHBbIX 3HAYCHUI HE FOAUTCS

A 2. Yemy pasro uncsio

A 3. Cymma
sin(—34°) 4 sin6° + sin 46° + . . . + sin 246°

pasHa
1) 0 2) sin20° 3) sin34° 4) —sin40° 5) sin 74°
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A 4. [Ipy3sbs Auron, Bopuc u Bukrop cobpasuch moectb: AHTOH BbLIOXKHJ

A5

A6.

AT

As.

K crosty 12 nupoxkkos, Bopuc — 13, a Bukrop — 15. K Hum npucoeu-
Husicst ['puropuil, 3amiaTus Jpy3bsiM 3a OTBEJEHHYIO eMy (PaBHYyIO CO
BCeMU) 10110 Beex nupoxkos 40 pyGueit. Ilo ckoavky pybueil m0oJoKHBI
[OJIy4UTh U3 3TOH cyMMbl AHTOH, Bopuc u Bukrop coorsercrBento?
1)4,11n 24 2)6,12u 21 3) 8,12 u 20 4)12,13u 15

5) Hu oanH u3 derbipex npeijioKeHHbIX BAPUAHTOB JesieXa He BepeH

U3 opnoro KpaHa B MHHYTY BbIT€KaeT 3Ji ropsidell BOJbl TeMIiepaTypoii
90°, a u3 gpyroro — 45 xosogHoit Boabl. Eciim OTKpbITL 00a KpaHa
cpa3dy, To mnojyuuTcs Boja Temneparypoit 50°. Kakol memnepamypol
BOJIa TeUer U3 BTOPOro KpaHa?

1) 25 2) 20 3) 15 4) 10 5)5

[Mers, Baca u Tonst B Tedenue vaca Oerasu 1mo KpyroBoit JOPOXKKe ¢ Mo~
CTOSIHHBIMH CKOPOCTSIMH B OJIHOM HarmpasJieHuu, npudem Ilersi ¢ Baceii
CTapTOBAJIM U3 OJHOM TO4YKH, a Tojist -— u3 apyroi. Ckoavko pas mocje
crapra [lers mor obornars Bacto nipu yciosuu, gro Ilersi oboruasn To-
o 8 pas, a Bacs — 5 pas?

1)3 2) 2 wan 3 3) 3 uan 4 4) 2,3 um 4

5) Cpeau 4erbipex NPUBEAEHHbIX OTBETOB HeT abCOMIOTHO TPABUILHOTO

CebMoil wiieH apudMeTHIeCKOl MPOrpecCcHd Ha 5 MeHbllie, YeM TpeTh
CYMMBI €€ MEpBbIX AEBSTH 1ieHOB. Kaxol u3 4ieno6 Nporpeccuu oiHo-
3HAYHO HAXOJUTCsl U3 3TOrO YCJIOBUs?

1) Tperuit 2) Yerseproiit 3) Ceapmoii  4) Hessarvit  5) Hukakoii
[ycrb @1, 29 — paznnvHbie KOPHU KBAAPATHONO ypPaBHEHHUSI
2 —
z°—pxr+q=0.
Kaxoe xeadpammoe ypasnenue umeer KOpHH T3 — T1T9 + T3 U 371727

1) 2% + p’z + 3q(p? — 3q) = 0 2) 22 — p*x + 3q(p* + 3¢) =0
3) 2% — p*z + 3q(p® — 3¢) =0 4) 22 + p*x + 3q(p* +3¢) =0
5) Hu 0/110 U3 4eThbIpex mepedmncieHHbiX YPABHeHHil He roquTcs
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A 9. Ecin MHOXeCTBO Bcex pellleHHil HepaBeHCTBa

V812 —-3+10z < —-1—-27

[pPEACTABUTH B BUJE O0beMHEHHs] HElePeCeKaIOUIUXCsl IPOMEXKYTKOB,
TO UX cymmapras diuna Oyjuer paBHa

1) 5/2 2) 3/2 3) 1/2 4) 3/4 5) 0o

A 10. Kaxot nauboavuwets daunb: IPOMENKYTOK COJEPNKHUTCS B MHOXKECTBE pe-
IIEeHUH HepaBeHCTBa

(81(x = 6)* = (z = 2)") (271 = 2+ <0

Ha orpeske [—6;9]?
1)1 2) 3 3)5 4)6 5) 9

A 11. Yemy paBHO paccmosanue MeXIY baustcatiwumu Ipyr K APYTy KOPHsi-
MU ypaBHEHUsI
tg(%’r —a:) =Tctgx+17

1) 5 —arctg 1 2) T +arctgl 3) arctg 4

5) UckoMoe paccTosinue He OlpPEJIeNIeHO, TaK KaK KOPeHb BCEro OjuH
A 12, Croavko 4eaouucaennvx peleHuii MMeeT HepaBeHCTBO

logy(9 — ) + logy(7 — ) > logy(z + 1) — 4logy(5 — ) + logy(z — 1) ?

1) Hu oaHoro 2)1 3)2 4)3 5) He menee 4

A 13. YpaBuenue
lz—a|+24—z|+3lz—1|=22+5—a
umeem boaee 001020 KOPHA TOTIA U TOJBKO TOTJIA, KOTIA

1)1<a<4 2a>1 3a<l 4)a>4 5)a<4
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A 14. Mnoorcecmeo 6cex 3HaueHuil a, IpU KOTOPHIX ypaBHEHHE
2
cos(22 r +1) =a

UMeeT XOTsI Obl OJIMH KOpEeHb, ecmb

1) [cos B; cos 1) 2) (cos 1; cos 5]
3) [-1;cos1) 4) [-1;cos 5] 5) [-1;1]

A 15. KakoBO MH00fCECTIB0 6CET 3HAUEHUI @, IPU KAXKJIOM U3 KOTOPBIX yPAaB-
HEHHE
13z + 1] - |1 + logy |z|| = a[3z — 1

HUMeeT HewemHoe YUC/IO KOpHeit?

1) {0} 2) (0;00) 3) [0; 00) 4) (—00;0) U (0; 00)

5) Hu 0110 u3 4eTbipex NpUBEJEHHbIX MHOXKECTB HE TOLUTCS

A 16. KpuBasi, 3ajjaHHas ypaBHeHHEM
y? =2z +3,
[IEPECEKAEeTCsl ¢ OKPY2KHOCTbIO
(x—32+(y—1)2=17

B 4YeTblpex Toukax. JIexKar Jid 9Tu TOUKH Ha 0dnol napaboae? Ecin na,
TO KaK08bl KOOPOUHAMYL €€ BEPIINHbI!

1) fﬂav (17 _4) 2) rﬂxaﬂ (17 '—3)
3) da, (2;—4) 4) Ia, (2;-3) 5) Her

A 17. B xpyre Kakoro naumenvuwezo paduyce MOXKHO Pa3MECTUTD Jl00oit Tpe-
yroibunk ABC, yuoBiersopsiomuii yeaosusim AB = 4v/2, AC = 9 n
LA < 45°7

1) 9/2 2) 2v2 3) V41/2 4) /41/\/2 5) V82
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A 18. Ha npojoJikeHun ob1iel XOp/bl JIBYX MEePECceKaIoNXCsl OKPYKHOCTeN
B3siTa TO4Ka A, 4epe3 KOTOpYIO NPOBejieHa NpsiMasi, epeceKaromasi oji-
Hy OKPY>KHOCTb B ToukKax B u F, a npyryio — B Toukax C u D, npuuem
toukn A, B,C, D, E pacnojoXeHbl Ha 3TOil TIPAMOH MOCIEI0BATENbHO
u AB = BC = a, CD = b. Kaxosa dauna orpeska DE?
1)2a+b 2)3a+b 3)b—a 4)b—2a
5) Uckomasi yiiHa He ONpeesIsieTCst OJHO3HAYHO U3 YCJIOBUS 3aa4u

A 19. llentp cdepni paguyca 3, kacatoleiicss Bcex O0KOBbIX I'DaHel MupaMu-
apl SABC, ypanen or miockoctu ee ocHoBanusi ABC' Ha paccrosiHue
1 ¥ pacnosio’keH BHYTpU NuUpaMuibl. Eciu momans OCHOBaHUS MUpa-
MUJIbI OTHOCUTCSI K TIONIAIH €€ TMOJIHON MOBEpXHOCTH, KaK 1 : 3, To
8b61COMA TAPAMULDBI PAEHA : '
7 2)8 3)9 4) 12

5) Cpeay 4eThIpex NPUBEJEHHLIX OTBETOB HET MPaBUJIBHOIO

A 20. [IpsiMOyrosibHBLIA TTapaJiesIenue] ¢ JUArOHAJIbI0 OCHOBAHUS 6 BIHCDI-
BAIOT B [PABUJIbHYIO YEThIPEXYTOJbHYIO TUPAMUJLY CJeyIomuM obpa-
30M: OJJHO U3 OCHOBaHUI NapaJulesienunesia pacrosaraloT B OCHOBaHUU
NUpaMu/Jpl, & BCE YEThIpE BEPUIMHbI IPDYTOro €10 OCHOBAHUSl — Ha YeTbl-
pex ee OOKOBBIX pebpax cooTBeTcTBeHHO. [Ipu Kaxotl IUaroHaJsu OCHO-
BaHUS MTUPAMUIbI ee 00beM MUuHuMaLeH!

1) 6v2 2) 8 3)9 4) 12 5) 16

A 21. OcnoBanue ABC tpeyrosibnoit npusmbl ABCA'B'C’, pacnoJioxennoe
Ha BoicoTe 4 Hax ero ocHoBanuem A'B'C’ u umeromee nepumerp 9, 3a-
MEHWJIH TpeyroyibHoii rpaibio ABM N, nexaiueil B Tofi e MJIOCKOCTH
U MUMeEIOIIEeit TOT Ke epuMerp, a 6okosble rpann BCC'B' u ACC' A’ za-
menusu rpaaamu BB'M, B'C'M, C'MN, AA'N u A/C'N. Hepumemp
ceuenus ToJyYeHHOrO MHOFOTPAHHHKA TJIOCKOCTBIO, NPOBEIEHHON Na-
paJsuiesisio rpanu A'B'C’ na Boicore h € (0;4) nap Heii:

1) crporo Goavuwe 9 2) pasen 9 3) crporo menvuwe 9
4) boavwe, pasen nian menvwe 9 B 3aBUCUMOCTH OT A
5) 6oavwe, pasen win menvwe 9 B 3aBUCUMOCTHU OT BbiGopa Touek M, N
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Yacrs B

K 3adanusam wacmu B omeemwv, ne damvi. B Kkascdom u3 mux omeemom mooicem
66LMb MOALKO HATYPaNbHOE YNCNO uAu HOoNb. Pewue ouepednoe sadanue, 3anuwume
noaywennoe Bamu wucao 6 baanke omeemog padom ¢ nomepom 3adanus Kaorcdyro

yudpy wucaa nuwume 6 0mIeAbHOM 0KOWKe, HANUHAA C NeP8020.

B 1. U3 peraneii qByx BUJIOB JieaaloT 7-MeCTHbIe U 12-MeCTHBIE KJIETKH JiJIsi
»)KUBOTHBIX. Ha 0jiHy 7-MeCTHYIO KJIETKY YXOJUT 7 Jeraliefl nepBoro Bu-
Jla ¥ 3 BTOpOro, a Ha OJiHy 12-mecthyio - 12 u 5 jierasieil coorBer-
crBerno. Hauboavwee cymmapnoe Koasuvecmeo mecm, KOTOPOE MOXKHO
co3jiaTh U3 155 zeraJeii nepsoro Bujaa u 62 jeraseit BTOporo, pagho. . .

B 2. Cnucox ciiepyomunx yTBepxK ieHuii:
1) KOJIMUECTBO BEPHBIX yTBEPXKJEHUII B 9TOM clincke He boutee 1,
2) KOJIMYECTBO BEPHBIX YTBEPXKJIEHHI B 3TOM CIIMCKe He Gostee 2,
3) KOJIMYECTBO BEPHBIX YTBEPXK/EHUH B 3TOM cliucKe He Godiee 3,
4) KOJINYECTBO BEPHBIX YTBEPXKJIEHHH B 9TOM criucke He GoJiee 4,
5) KOJIMIECTBO BEPHBIX YTBEPXKJICHUH B 3TOM crucke He Gosiee 5,
— COJIEPXKUT He MeHee 2 HeBepHbIX yTBepxKieHuil. [lepeuncinre nome-
PG 6CET HEGEPHBIT YTBEPXKICHUH B MOPsijIKe BO3pacTaHusi 6€3 3asThiX
(ecsin MX HeT, TO 3aNUIIKNTE B OTBETE HOJIb).

B 3. Ogna u3 aByx napaJuiesibHbIX NPsiMbIX nepecekaer cropody AB u juna-
ronass BD napasenorpamma ABCD B toukax K u L, a jpyras —
cropoubl CD u AD B Toukax M n N coorBercrBerHo. Kakxoso om-
nowenue AB : MD, ecnu AK : KB =2:3 BL: LD =1:2mn
AN : ND = 3 : 1?7 OrBer 3anuiiure B BHUJ€ OTHOILIEHUsI JBYX B3a-
MMHO IPOCTHIX HATYPAJbHBIX YUCEJ, HO 6e3 3naxa deaenus (Hanpumep,
orHowlenue 22 : 8 ciejyer 3anucarh, Kak 114).

B 4. Cxoavko pasavunor obusuz movek ¢ rpadpukoMm dyHKIMHI
y = 8z — 922 + 139z + 4

UMeeT KacaTesbHasi K HeMy B Touke ¢ abciuccoit zg = 0,67
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NPABMUJIBHBIE OTBETBI K TECTAM IO MATEMATHKE-II

Ne Homepa 3aaanuid
Bap.] A1 | A2 | A3 | A4 | AS5| A6 | A7 | A8 | A9 |A10{ A1l

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

Ne Homepa 3aanuii
pap.| A12| A13] A14| A15] A16| A17| A18| A19| A20| A21

—
W
W

1 2 3 1 3 2 2 3 4 1 2
2 3 5 3 4 3 1 1 1 3 2
Ne Homepa 3a1anuii
Bap. B1 B2 B3 B4
1 114 123 17 3
2 148 12 51 3

Jlisi caMoCTOSATEeNbHON OLICHKM YPOBHS CBOMX 3HaHMH BaM HeoOxomumo kaxzioe
BEpHO BBIMOJHEHHOE 3aJlaHHe OLEHUTh B 1 6aai, HEBEpHO BBHINOJIHEHHOE — B
0 GamnoB, mnpocyMMHpoBaTh HaOpaHHble Oaulbl M NPOM3BECTH  OLEHKY,
BOCIIOJIb30BaBIINCh NPHBEAECHHBIMU HUXKE KPHTEPHIMHU:

o1 0 1o 5 6annoB — «2»

ot 6 1o 10 6amioB — «3»

ot 11 g0 20 6amnoB — «4»

6ostee 20 6annoB — «5»
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CTATUCTHUKA OTBETOB YUAILIUXCS
K TECTAM IO MATEMATHUKE-II

Tecr Ne 1

Yucno yyactHukos — 1130

Homep | IIpoueHT TecTUpyeMBIX,
3afaHus | JNaBIIMX BEpHBIH OTBET

Al 63%
A2 61%
A3 35%
A4 70%
AS 58%
A6 22%
A7 38%
A8 35%
A9 28%
Al0 38%
All 36%
Al2 33%
Al3 27%
Al4 18%
Al5 23%
Al6 29%
Al7 35%
Al8 35%
A19 21%
A20 27%
A21 34%

Howmep TIpoueHT TecTUpyEeMBIX,

3a/1aHus JIABUIMX BEPHBIH OTBET
Bl 32%
B2 35%
B3 9%
B4 34%
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Tecr Ne 2

Yucno yyacTHUKOB — 1387

Homep | IIpoueHT TecTHpyeMBbIX,
3a/laHdsi | JIaBLIUMX BEPHBIA OTBET

Al 77%
A2 66%
A3 28%
A4 76%
A5 65%
A6 37%
A7 45%
A8 56%
A9 39%
Al10 26%
All 38%
Al2 39%
Al3 16%
Al4 23%
AlS 37%
Al6 40%
Al7 37%
Al8 37%
Al9 29%
A20 20%
A2l 38%

Homep IpoueHT TecTHpyeMsIX,

3aiaHus JaBIIHX BEPHBIH OTBET
Bl 24%
B2 16%
B3 12%
B4 35%

103




LieHTpanusosaHHoe abuTypueHTCcKOe TecTuposaHue B 2005 r.

108682 yuacTHukos u3 56 perwor(-a, -08)

CooTBeTCTBUE NEPBUYHLIX U mx ‘6annos.
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CooTBeTcTBMe TECTOBbLIX 6annoB, MOMYy4YeHHbIX y4aWMMNUCS,
NPUHUMaBLIMMKU OQHOBPEMEHHOE y4acTue B TECTUPOBaHMM MO NpeaMeTaM 06bLIYHOM U NOBbLIWEHHOW TpyaHocTH (2005 roa).

So1

Koadpep-|  Avanason Tectosuix 6annos Ha wkane
" .
NPEAMET TAPAMETPbI woppe- emy x:]:inasou Tecrosbix 6annos Ha wkane
nauum NPUHATBIE ANS PacyeTa PerpecCUOHHOM
A B R 33BUCUMOCTU
0BbI4HbIA 46-50 | 51-55 | 56-60 | 61-65 | 66-70 | 71-75 | 76-80 46-80
Pyccinit 83bIK [ roppuenton 1,20 | 9,10 0.9
e 4549 | 50-53 | 54.57 | 58-61 | 62-66 | 67-70 | 71-74 4574
06bI4HbIA 46-50 | 51-55 | 56-60 | 61-65 | 66-70 | 71-75 | 76-80 46-80
Maremaruka P——— 2,56 | 69,97 | 09
o ohocT 4546 | 4748 | 49-50 | 51-52 | 53-54 | 55-56 | 57-59 4559
0BbIuHbIA 46-50 | 51-55 | 56-60 | 61-65 | 66-70 | 71-75 | 76-80 46-80
®usuka HOBLILGHAON 1,89 | 38,15| o9
Pt 4546 | 47-49 | 50-52 | 53-54 | 55-57 | 58-60 | 6163 4563
0BbI4HbIA 46-50 | 51-55 | 56-60 | 61-65 | 66-70 | 71-75 | 76-80 46-80
Xumus NOBBILUEHHOM 1,45 | 18,23 0.9
Pt 44-47 | 48-50 | 51-54 | 55-57 | 58-61 | 6264 | 65-68 44-68
0BbiUHbIA 41-45 | 46-50 | 51-55 | 56-60 | 61-65 | 66-70 | 71-75 | 76-80 41-80
Buonorus NOBbILIEHHOM 1,22 | 7,94 0.9
roxhocrs | 4043 | 44-47 | 48-51 | 52.56 | 57-60 | 61-64 | 65-68 | 69-72 40-72
Ons TOB TEeCT no np ]
(CRIOXHOCTY Ha Wkane pe3ynsTaros no npea 61
(CRIOKHOCTH BOIMOXHO UCTIONB30BATL pery b
[R1 = R2"A - B, rae R2 - TecToBuii 6ann NO NpeaMeTy NOBLILIEHHON CNOXHOCTU
[R1 - TecToBbi# Gann no cooTeeTCTBYIOWEMY NPeaMeTy 06bIMHOM CNOXHOCTH A U
B - napameTpbi, ykasaHHble B Tabnuue.
MonyueHHsIe MO yka3aHHON ¢ ynbTaTe) UMeloT @
xapaxTep (cM. koadduruMeHT Koppenaunu)

[vpekTop

LleHTpa TectupoBaHus 34 Z g
MuHo6pa3zoBanus Poccuu B. A. Xne6xukos

L =

15 05 2005



PECUCTR

5660

@enepajbHbIA HEHTP TECTHPOBAHHUSA Npeaiaraet
IPOrpamMMHOE CPEACTBO VIS TEKYIEH OLEHKH yYalmxcs
00111600pa30BaTEeNbHbIX YUPEKICHUI
KpaTkHne XxapaKTepHCTHKH NPOrpaMMHOIO CPeACTBa ISl TeKyleH OleHKH

y4eOHBIX JOCTH:KEeHUH yYaluuxcs 001eo0pa3oBaTe/IbHbIX YUpeKIEHHIA.

1. OuennBaemble yuyeOHBIE JOCTHXKEHUS (QUKCUPYIOT CTENEHb OCBOCHHS
y4alpMcsl Matepuaia Mo KOHKPETHbBIM TEMaM U3y4aeMoro NpeaMeTa.

2. OnenuBaeMble y4eOHbBIE JOCTIDKCHHS MaKCHMAlbHO OOBEKTHBHBI H
JONYCKAal0T MNpsIMOE CPAaBHEHHE pE3YJIbTaTOB [0 TeMaM M IpeaMeraMm JUis
pa3IHYHBIX 00yyaromMxcs ¥ 00pa30BaTENIbHbIX YUPEKACHHH.

3. Ilpoueaypa u3MepeHHs YYEeOHBIX NOCTIDKEHHI OCYLIECTBIIETCS B
TECTOBO# popMe ¢ MCHOIB30BAHUEM COBPEMEHHBIX CPEACTB MH(MOpPMaTH3alHH,
KOTOPBIMH PacroJiaraloT IKOJIbHbIE AUCIIIEHHBIE KIIACCHI.

4. Yd4eOHble NOCTHXEHUS OLEHUBAIOTCS IO IIECTH HauOoJiee KPYMHBIM
TeMaM M3y4aeMoro NpeaMeTa B TeUeHHE y4eOHOro roja.

KonnuecTBo OpUIMHaIBHBIX TECTOB MO Kax10# Teme — 3. JUTenbHOCTh
TectupoBaHus He Oonee 40 MuHYT. IIpM KOMIBIOTEPHOM TECTUPOBAaHHMHU JUIS
KaxJoro ywauierocss ¢GOpMHUpPYeTCs OpPUTMHAIBHBIH HaboOp 3alaHHH, KOTOpBIH
HE MOBTOPSETCA VIS APYTUX y4yalIHXCS.

Kaxxaprit Tect comepxur 25-30 3ananuii ¢ BIOOpoM oTBeTa (Yacth A), a
TaKxkKe 3aaHus, Tpedyroure oTeeTa B opMe ciioBa wim ymcia (yacts B). Beero
npejuiaraercss Gonee 777 BapHaHTOB TECTOB mo 14 o6meobpa3oBaTeIbHBIM
IpeaMeTaMm.

5. Ilpouenypa OLECHUBaHUS W H3MEPUTENbHBIE MaTepHaibl (TECThI)
YHUOGHMLIUPOBAHBI IIPU HCIOJIL30BaHUU B Pa3IMUHBIX PETHOHAX M YCIOBHAX

o0y4eHus (IpOXKUBAHMUSA).
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6. Ilpouenypa OILEHHMBaHHS MHHHMMAJbHO TPyJdOeMKa H He TpebyeT
CHEeUHANBHBIX 3HAHUH U YMEHHH Kak [UIs OOCIy>KHBAIOLIEro NepCoHaNa, Tak U
JUI y4aIuxcs.

7. Tlo pesynbraTaM TECTUPOBAHUS aBTOMATHU3HPOBAaHO OGOPMIISETCS
NPOTOKOJI Ha Irpymmy (Kjacc) ¢ OTBETaMH KaXKJOro y4allerocss Ha 3aJaHus
TecTa.

8. Ilo pesynpTaTaM TeKymIero TeCTHPOBaHMA (hOpMHpyeTcs 6asa
JaHHBIX, coAepiKamas HHGOpMaLHio 00 yuyeOHBIX NOCTIKEHHUSIX y4alluXcs 3a
BeCh epHOJ 00y4eHHsI C MOMEHTA Hayalla HaOIIoJeHHS.

[Tonyyaemple 1o TexHojoruu IleHTpa TecTHpoBaHUS pe3yJbTaThl
NO3BOJISIIOT OLICHUTh y4eOHble NOCTHXKEHHsS HE TOJIBKO OTACNIBHBIX ydalHXCs,
HO TaKkkKe [aBaTh OLEHKY COCTOSHUS  o0pa3oBaHMs B  LIKOJaX,
MYHHULHUIAIATETaX, PETHOHAX, BBHIMOJHAA (YHKIMH MOHHTOPHHIA KayecTBa
o6pa3oBaHus.

9. AHanmu3 pe3yinpTaTOB TECTUPOBAHMS MOXET  COINPOBOXKIAThLCS
MOMOJHUTEIbHOH HWHQoOpMamueld O JUHAMHKE Y4YeOHbIX MOCTIDKEHHH B
pa3nuuHble rofbl 00y4YeHHUs, ¢ Y4eTOM MCHOJIB3YEMBIX y4eOHBIX MaTepHasoB,
cocTaBa IipenojaBareneii, GU3HOJOrH4ecKUX U JeMorpapuyeckux rnoxasarenen
00y4aeMpIX.

10. [IporpaMMHOE CpeICTBO [AOMYCKAaeT arperalMi0 OLEHOK TeKylleH
yCIEeBAaeMOCTH AJIs PA3IMYHBIX YPOBHEH ympaBieHHs oOpa3zoBaHHeM (Kjacc —

mkosa — MyHuLunansHeiid OYO — peruonansueiii OYO).

ITo BompocaM mMpHOOpETEeHHs NPOrpaMMHOrO CpeACTBa JUIS OLEHKH TeKymie
YCHEeBaEMOCTH y4allluXcs MpockOa obpamiaTeesi MO ajpecy:

MockBa, JlennHckuii npocnekT, A. 6, crp. 7. Tea. (095) 363-60-55;

daxc (095) 237-60-02; E — mail: test@rustest.ru
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%y PEIMCTR

(s

o 3

SRS
KoanuyecTtBo TEM B npeanaraeMbliX TeCcTax aJid Tel(yllleﬁ OLCHKH
y'-leﬁHle JIOCTHKEHH i y4yauuxcsa no pasjiHvyHbIM NpeaMeTam

Mpeaver KoJ/iH4ecTBO TeM Mo npeaMeTaM B Pa3sHbIX Kjaccax

5 6 7 8 9 10 11
Pycckuii s3bik 6 6 5 5 4 - -
Maremaruka 5 5 - - - - -
Anrebpa - - 5 6 5 4 6
Anrebpa yri. - - - 6 6 6 6
I'eometpus - - 6 6 6 5 4
I'eomeTpuu yri. - - - 6 6 6 6
Dusuka - - 5 6 5 9 5
Xumust - - - 4 4 4 4
Buosorus - 5 6 5 6 5 4
ITpuponoBseneHue 5 - - - - -
Hudopmaruka - - - 4 4 3 4
Hctopus 3 5 5 5 7 - -
HUTOro: 18 21 32 53 53 42 39

Bcero 259 temul

IMo xaxkmoii TeMe pa3paboTaHo 3 BapHAHTA TECTOB.
Bcero k noroopy npunaraerca 259 x 3 =777 BapuaHTa TECTOB.

TpeboBaHMs K annapaTHO-NPOrpaMMHOMY o0ecne4yeHHI0 NPOBeACHHUS
TeMaTHY€CKOro TeCTHPOBAHHSI.

Bepcuu OC Windows 98, NT, 2000, XP.
Tun nponeccopa ot 486 u BbIILIE
Komuyectso O3Y Ot 32 Mb
Hanuuue nokanbHOH ceTH Jla (o6s13aTenbHO)
Tun npoToKoJIOB JIOKAIbHOH ceTH TCP/IP, NetBIOS, ...
Paspernienue sxkpaHa 600x800 TOYEK U BhILIE
KonuyectBo 1BeTOB ot 256 u BbIlIE
O6BbeM IHCKOBOTO IPOCTPAaHCTBA KIHEHTA 5Mb
O06BbeM IMCKOBOro MPOCTPAaHCTBA cepBepa 50 Mb
Hanuuue nopra USB Ha cepsepe 1 wr.

HE3ABUCHMASA!

HAJAEXHASA!
OBBEKTHUBHAS

OlleHKA TeKYyIIHX Y4eOHbIX JOCTHKEHHH yyalmuxcst
5-x — 11-x kJjaccoB!
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PETHCTR

®EJIEPAJIBHBINA IEHTP T
TECTHPOBAHUSA

npeaaraer 2575000

KPYTJIOTOAUYHOE TECTUPOBAHUE YUAIIUXCSl JUIsl OLICHKH
CBOHMX 3HaHHMH, CIIOCOOHOCTEH, 3a1aTKOB

Ha caiite um.rustest.ru

pa3MeleHbl TecThl (B KOMIIBIOTEPHOH dopme)
— LEHTPAJIM30BaHHOTO TECTHPOBAHUS
- aDUTYpHEHTCKHE
- uToroBble 9-bie U 11-bie KMacch!
— €IHMHOTO roCyJapCTBEHHOTO K3aMEHa
— 00mux crnocobHocTeH
— npodeCCHOHANBHON OPHEHTALUH YYallUXCS
— TeKylleH ycreBaeMOCTH y4aluxcst 5-bIx — 11-pIX KJIaCCOB IO BCEM OCHOBHBIM
npeaMeTaM.

Yualuecss BbINYCKHbIX KJIACCOB MOTYT O3HAaKOMHTBCH C  TECTaMH
HEHTPATH30BAHHOTO TECTHPOBAaHHA M €IMHOTO TOCYJapCTBEHHOIO 3K3aMeHa U
Nonpo0oBaTh OTBETHTb Ha HMX BONPOCHL IIpH ’keTaHMH MOXHO IPHOCTAHOBHTH
TECTHPOBAHHE U NPOJOKHUTH €r0 € TOro XK€ MEcTa B ClIeyIOIHH pa3.

Yyammmess 5-x — 11-pIX KJIaccOB MNpeJlaraloTcs TECThl 110 OCHOBHBIM
paszenam H3y4yaeMbIx npeaMeroB. [1o kaxaoMy npeaMery npeaiaraloTcs TeCThl 110
UIECTH OCHOBHBIM pasfeiaM, H3y4yaeMbIM B TEYEHHM Y4eOHOro roga B
COOTBETCTBYIOLIIEM KJlacce.

VYuyamuecss (MX PpOJHUTENH, YYHTENs) MOIYT TMOJIYYHTh HE3aBHCHMYIO H
OOBEKTUBHYIO HH(OPMALMI0 O CBOUX YYEOHBIX NOCTHXKECHHUAX IO JIO00H Teme
JI060ro npeamera B J1060M kinacce (¢ 5-oro no 1 1-biif).

[To uroraM TECTHPOBAaHHUsS Yyd4allMiics MOXET pacreyaTraTb CIIPaBKy O
NOJIyYEHHBIX Pe3yJIbTaTax.

[cuxonoruueckoe TECTUPOBAHHUE ITO3BOJIMT OLEHHTb OOLLHE CIIOCOOHOCTH
yYEeHHKa W TIOMOXET BBIIBHTh €ro CKJIOHHOCTH M 3aJaTKH JUIS YCICLUHOH
npodeccHoHaIbHON OPHEHTAIHH.

Kapry pocryma K TECTHPOBaHHMIO B KOMIBIOTEpHOH ¢(opMe MOXHO
npuobpectd B PenepalbHOM LEHTPE TECTUPOBAHHS M €ro PEerdoHaNIbHBIX
IPEICTaBUTENbCTBAX.

Anpec deaepanbHOro LHEHTpa TECTUPOBAHHUSA:
119991 MockBa, JIeHUHCKUH IPOCIIEKT, 10M 6, CTp. 7.
Tenedon (8-095) 363-60-55 E-mail: test@rustest.ru
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IMoanucano B meyats 03.08.05. dopmar 60 x 90 i 16
Tupax 55000. ITeuats odceTHas.

Orneyarano B Tunorpaduu IMomirpaduuecknii lom «Kommepcant»
109193, r. Mocksa, yi. FOxxHonoproBas, 1. 13



