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1. PesynbTatbl 06yyeHus, pernamenTupoBaHHblie ®rOC COO ¢ yyetom ®roC CMo

[peaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE OTPAXAIOT:

[1P6 01. BnapeHne meTogamm A0OKa3aTeNbCTB, aNropuTMaMu pelleHns 3aaad; yMeHue
(opmynupoBaTb OnNpedeneHus, aKCUOMbl U TeopeMbl, NPUMEHATb WX, MNPOBOAMUTb
AOKa3aTesnbHble pacCyXeHus B X0[e pelleHns 3agay;

[1P6 02. YMeHne onepupoBaTb NOHATUAMU: CTENEHb YUCAA, Norapudm Yncna; ymeHue
BbINOMHATL BbIYMCNEHNE 3HAYEHMIt W Npeobpa3oBaHMA BLIPAXEHUN CO CTEMEHAMU U
norapudmamu, npeobpazoBaHns APOOHO-PALMOHANBHbLIX BbIPAXKEHMWIA;

[P6 03. YmeHue onepupoBaTb MNOHATUAMMW: PaUMOHANbHbIE, WPPALMOHANbHBIE,
noKasaTefibHble, CTeneHHble, JsiorapudMmuyeckue, TPUrOHOMETPUYECKUE ypaBHEHUA U
HepaBeHCTBa, UX CUCTEMDI;

[IP6 04. YmeHue onepupoBaTb NOHATUAMU: (YHKLUSA, HenpepbiBHAs GYHKUMS,
Npou3BOAHAsA, NepBO0OpPa3Has, onpefeseHHbll UHTerpan; YMeHUe HaXOAUTb NPOU3BOAHbIE
3NeMeHTapHbIX (YHKLMIA, UCNONb3Ys CNPaBOYHbIe MaTepuanbl; UCCNefoBaTh B NPOCTENLLINX
cnyyanx (YyHKUMM HAa MOHOTOHHOCTb, HAaxOAMTb HaWOOMblIME W HAMMEHbLIME 3HAYEHMS
(YHKUMIA; CTPOUTL rpadUKu MHOTOYNEHOB C MCMOMb30BAHMEM anmnapara MaTeMaTu4yecKoro
aHann3a; NpUMEeHATb NPOMU3BOAHYIO NPU PeleHnn 3a8ay Ha ABUXKEHMUe; pellaTb NMPaKTUKO-
OpPUEHTUPOBAHHbIE 3afja4M Ha HaMboNbLIME U HAUMEHbLIME 3HAYEHUSA, HA HAX0XAEHWE NYTH,
CKOPOCTU U YCKOPEeHUS;

[IP6 05. YMeHue onepupoBaTtb NOHATUAMMW: PaLMOHANbHAA QYHKLMA, NOKA3aTeNbHas
(byHKUMA, cTeneHHas ¢yHKuMA, norapudmuyeckas GYHKUMSA, TpUTOHOMETpUYecKue
dyHKUMK, obpaTHble QYHKUWM; yMeHUe CTPOUTb TIpaduKM  U3YYEHHbIX (DYHKLMIA,
MCNONb30BaTh rPAaUKM NpU N3yYeHUU NPOLECCOB U 3aBUCUMOCTEN, NpY pelleHnn 3aday u3
APYrUX y4yebHbIX NpPeAMeToB M 3aAady M3 peanbHOW KWU3HW; BblpaxaTb (opMynamu
3aBUCUMMOCTN MEXAY BeNIMYNHAMU;

[1P6 06. YMeHue pelwaTb TEKCTOBbIE 3a[ja4M Pa3HbiX TUMNOB (B TOM YMC/IE HA NPOLEHTHI,
[ONU U 4acTW, Ha [BUXKEHWe, paboTy, CTOMMOCTb TOBApOB W YCAYr, Hanoru, 3afayu u3
06nacT ynNpaBieHUs NUYHBIMU U CeMelHbIMU (UHAHCAMM); COCTAaBAATb BbIPAXEHUS,
ypaBHeHUs, HEpaBeHCTBA U MX CUCTeMbl MO YCAOBMIO 3afjayun, UCCNefoBaTb NOAYYEHHOe
peleHne 1 OLeHNBaTb NPaBAONOLOOHOCTb PE3yNbTaTOB;

[P6 07. YmeHne onepupoBaTb MOHATUAMU: CpeAHee apudMeTUyecKoe, MeAMaHa,
Hanbonblwee M HaMMeHbllee 3HAYEHMs, pa3max, LUCNEPCUS, CTAaHAAPTHOE OTKIOHEHMe
4MCNOBOro HAabopa; yMeHWe U3BNeKaTb, MHTEPNPETUPOBATL MH(OPMALMIO, NPeLCTABNEHHYIO
B Tabnuuax, Ha Auarpammax, rpadukax, OTpaxalouyo CBOWCTBA peasibHbiX NPOLECCOB W
ABNEHUN; NpeacTaBnaTb MHGOPMAUMIO C NOMOWbiO Tabnuy W auarpamm; WUCCnefoBathb
CTaTUCTUYECKMEe [aHHble, B TOM 4ucie C nNpUMeHeHueM rpaduyeckux MeToLoB U
3NEKTPOHHbIX CPefCTB;

[1P6 08. YMeHMe onepupoBaTb MOHATUAMMU: CIyYalHbIA ONbIT U CAy4YailtHOe COobbITHE,
BEPOATHOCTb CNly4aNHOro COObLITUA; YMEHWE BbIYMCAATL BEPOATHOCTb C MCMOJIb30BAHMEM
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rpamMyecknux MeTOAOB; NPUMEHATb (POPMYNbl CNOXEHUA WU YMHOXEHUA BEpOATHOCTEN,
KOMOMHATOPHbIe (haKTbl U (QOpMyNbl MpU pelweHun 3aAay; OUEHMBATb BEPOATHOCTM
peanbHbIX COObITUIA; 3HAKOMCTBO CO CNYYalMHbIMWU BENUYMHAMMW; YMEHME NPUBOAUTD
NpuMepbl NPOABNEHUA 3aKOHA OONbLWMX YNCEN B MPUPOAHbBIX U 0OLLECTBEHHBIX ABNEHUAX;

[1P6 09. YMeHue onepupoBaTh MOHATUAMU: TOYKA, NPAMAas, NIOCKOCTb, NPOCTPAHCTBO,
ABYrpaHHbI yron, CKpewmuBawlmecs npsmble, NapannenbHoOCTb U nepneHAUKYNAPHOCTb
NPAMbIX U MIOCKOCTEN, YrONl MeXay NPAMbIMK, YrON MeXxny NpAaMON U NJOCKOCTbIO, Yron
MeX[y NNOCKOCTAMU, PacCTOSIHME OT TOYKM [O MAOCKOCTH, PacCTOfHUE MeXAy MpsAMbIMU,
paccToAaHWe MexAay NNOCKOCTAMU; YMEHMe UCNOoNb30BaTh NPU pelleHnu 3afay M3yyeHHble
thakTbl M TeopeMbl NAAHUMETPUW; YMEHWE OLEHWBATb pa3Mepbl 0OBLEKTOB OKPYKAIOWErO
MUDa;

[1P6 10. YMeHWe onepupoBaTb NOHATUAMU: MHOTOrPAHHUK, CEYEHE MHOTOrPaHHMKA,
Ky6, mapannenenunen, npusma, nupamuga, ¢hurypa M NOBEPXHOCTb BPALLEHUSA, LUAUHAP,
KOHYC, Wwap, cdepa, cevyeHns Gurypsl BpaLieHus, NI0CKOCTb, KacawLlwasnca cepsbl, LMANHAPA,
KOHyCa, niolanb nNOBEPXHOCTU MMpaMmuibl, MPU3Mbl, KOHYCa, LUMAMHAPA, niowanb cdepsl,
ob6beM Kyba, NpAMOYrofbHOro napannenenuneaa, NUpamugbl, NpU3Mbl, LUMAUHAPA, KOHYCA,
Wwapa; ymeHne n3obpaxaTb MHOFOrPaHHUKW U NOBEPXHOCTU BPALLEHMS, UX CEYEHUSA OT PYKH,
C NOMOLLbI YEPTEXHbIX WHCTPYMEHTOB U 3/IEKTPOHHBIX CPELCTB; yMeHWe pacno3HaBaTb
CMMMETPUIO B MPOCTPAHCTBE; YMEHME PAcno3HaBaTb NPaBUIbHbIE MHOTOTPAHHUKK;

[IP6 11. YMeHue onepupoBaTb MOHATUAMMU: [BUXKEHUE B MPOCTPAHCTBE, NMOAOOHbIE
¢urypsl B MPOCTPAHCTBE; MCNO/b30BATh OTHOLWEHWE Miolajeit NOBEPXHOCTEN U 06BbEMOB
NoAo6HbIX hUryp Npu peweHnmn 3afay;

[P6 12. YMeHMe BbIYUCAATL FeOMETPUYECKME BeNWYMHBI (BJIMHA, YroAl, NOWagb,
06beMm, niowasb NOBEPXHOCTM), UCNONb3YA U3YYeHHble POPMYbl U METOAbI;

[P6 13. YMmeHue onepupoBaTb MNOHATUAMM: NPAMOYrofbHas CUCTEMA KOOPAMHAT,
KOOpAMHATbl TOUYKWU, BEKTOP, KOOPAMHATbl BEKTOPA, CKaNsipHOe Mpou3BeAeHue, Yyron Mexay
BEKTOpaMu, CyMMa BEKTOPOB, MPOM3BEAEeHMe BEKTOpa Ha YMUC/IO; HAXOAUTb C MOMOLLbIO
N3y4yeHHbIX HOpPMyN KOOPAMHATLI CepefnHbl OTPe3Ka, pacCToAHNE MeXAY ABYMS TOYKAMU;

[IP6 14. YmeHue BbIOMpATb MOAXOAAWMIA M3YYEHHBI METOL L peleHus 3agayu,
pacno3HaBaTb Marematuyeckue aKkTbl W MaTematMyecKue MOJeNU B MNPUPOLHbLIX U
0OLWECTBEHHbIX ABAEHUAX, B WCKYCCTBE; YMEHWE NPUBOAUTL NPUMEPbl MATEMATUYECKUX
OTKPbITUN POCCUNCKON U MUPOBOM MaTEMATUYECKOWN HAayKW.

OK 01 Bblibupatb cnocobbl pelweHus 3agady NpodecCMoHaNnbHOW AeATeNbHOCTU
NPUMEHUTENbHO K PA3IMYHbIM KOHTEKCTaM

OK 02 Wcnonb3oBaTb cOBpeMeHHble CpefcTBa NMOMCKA, aHanu3a M WUHTepnpeTauuu
MHpOpPMALUK, U MHDOPMALMOHHBIE TEXHOOTMU LNA BbINONHEHUSA 3a4a4 NpodeccuoHanbHOM
[eATeNIbHOCTU

OK 03 T[naHupoBaTb M peanu3oBbiBaTb COOCTBEHHOE MpPoheCcCHOHANbHOE ¢
NUYHOCTHOE pa3BUTUe, NpeanpUHUMATENbCKYI0 AeATeNbHOCTb B npodeccnoHanbHoi cdepe,
MCNONb30BaTh 3HAHWA NO PUHAHCOBON FPAMOTHOCTU B PA3NIMYHBIX XXU3HEHHbIX CUTYALMAX



OK 04 3dhheKkTMBHO B3aMMOeiCTBOBATbL M paboTaTh B KONIIEKTUBE U KOMaHAE

OK 05 OcywecTBnsiTb YCTHYIO U MUCbMEHHYI KOMMYHMKALWIO HA rOCYAAPCTBEHHOM
A3blke Poccuitckoin ®Pepepaumum ¢ y4yeToM 0COOEHHOCTEN COLMANLHOrO U Ky/JbTYPHOrO
KOHTeKCTa

OK 06 [lpoaBnaTb rpa»AaHCKO-NaTPMOTMYECKYIO NO3ULMIO, AEMOHCTPUPOBATH
0CO3HAHHOEe MoBefeHWe Ha OCHOBE TPAAMLMOHHLIX 00LIEYENOBEYECKUX LIEHHOCTEN, B TOM
yucne C y4eToM TrapMOHM3ALMU MEXHAUMOHANbHBIX W  MEXPENUTMO3HbIX OTHOLWEHWUHN,
NPUMEHATbL CTaHAAPTbl aHTUKOPPYNLMOHHOIO NOBEeAEHUA

OK 07 CopeiicTBOBaTb COXPAHEHWIO OKpyXaloleil cpeabl, pecypcocbepexeHuto,
NPUMEHATb 3HAHWA 00 W3MEeHEeHWM KAMMaTa, NMPUHLUMMBLI OEpeXxnnBoro Npou3BOACTBA,
3 PEKTUBHO AENCTBOBATH B YPE3BbIYANHbBIX CUTYALUAX.

Qopmupyemsle poPeccHoHaibHble KOMMETEHYHH 10 creynanbHocTn: 54.02.01
An3aiin (mo otpacnsm):

MK 1.1. Pa3pabaTbiBaTb TEXHWYECKOE 3afiaH1e COrNacHO TpebOBaHMAM 3aKa3umKa;
MK 1.2. MpoBoauTbL NpeLNpPOEKTHbI aHaNn3 Ans pa3paboTKu Au3aiiH-NPOEKTOB;

MK 1.4 Mpon3soauTb pacyeTbl TEXHUKO-3KOHOMUYECKOTO 060CHOBAHMA NpefiaraemMoro
npoekTa.



2. PoHA OLEeHOYHDbIX CPeACTB ANA BXOAHOIO KOHTPOAA

BxofHOM KOHTPO/Nb COCTOUT M3 3afiaHUi, B3ATbIX U3 OTKpbITOro 6aHka O3 u BIP no
maTemaTuke. Ha BbiNONHEHMe 3aaHMIl BXOAHOTO KOHTPONA AaeTca 1 akafeMuyecKuit vac
(45 MUHYT).

BX0HO KOHTPONb COCTOUT UX 2-X YacTeit: 0653aTeIbHOW U AONONHUTENbHOIA.

06s3aTenbHas YacTb COAEPXWUT 3afaHWs MUHMMANbHOTO 0053aTeNbHOrO YPOBHS,
[OMOJIHATENIbHAA YaCTb — O0ee CNO0XHbIe 3afaHUs.

Mpn BbINONHEHWM 3afaHWMit TpebyeTcs NpeAcTaBUTb XOf pelWeHus W yKasaTb
nosyyeHHblit oTBeT. [lpaBUAbHO BbINONHEHHOE 3afaHMe M3 0053aTeNbHON  YacTu
OUEeHMBaeTca B OfMH Oann; npaBuibHOE BbIMONHEHWE 3afaHUN [OMNOAHWUTENbHON YacTy
oueHuBaetca 3 6annamu unu 1-2 6annamm 3a YacTUYHOE pelleHue.

Bannbl, nonyyeHHble 3@ BCe BLINOAHEHHbIE 3aAaHUA, CYMMUPYIOTCS.

likana nepesoga 6annos B oTMETKY 110 NATUOANBHOHA CHCTEME

Ormerka Yucno 6annos,
HeobxoanMoe 4/1A MOSy4EeHNA OTMETKH
«3» (vgos.) 7-9
«4» (xopouwo) 10-12
«5» (oT/Im4HO) 13-15

O6pa3oBarenibHble pe3y/ibTaTsi, TOANEXALNE NIPOBEPKE (INEMEHTBI):
[1P6 1, 1P6 5, 1P6 6, 1P6 9, 1P6 12, [IP6 14.

OK 1, 0K 2, 0K 5, OK 6.

NK1.1. MK 1.2



3agaHnAa BXOJHOIo KOHTPOAIA

06s3aTenbHas YyacTb
lpu pewernn 3agannii 1-4 3anuwnTe npaBuibHbIN OTBET 3 YETHIPEX MPELSIONEHHBIX:
1. (1 6ann) Packpoite hopMyNy COKPALLEHHOTO YMHOXeH!s a’-b’:
A) a’-2ab+b’; B) (a-b)(a+b); B) a’+2ab-b’; I') (a-b)(a-b)
2. (1 6ann) Nnowaab TpeyronbHUKA BbIYMCAAETCA NO HOpMyIe:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I S=(a*bh)/3.

10 57

3. (1 6ann) Kakoe u3 cnepyowmnx 4ncen 3akoyeHo Mexay Ymcnamu 17 4 8
A)0,4;b6)0,5;B)0,6;T)0,7

4. (1 6ann) Oaxbl rpadukmn dyHKkumii. Kakas dpopmyna cootBeTcTByeT rpaduky 3):
1) 2) 3)

YA [ VA VA

ol 1. ol 1 o] 1

1 9

y_zx_6_5)y—x2—8x+11.8 y=-7

A) ) X; T) y=x+5.

[llpn BoinosIHEHNN 3a[aHNH 5-8 3annInTe X0 PELUEHNUA H 10SIYHEHHbIA OTBET.
1 11

5. (2 6anna) Beluncante: 2 S

6. (2 6anna) Pewute ypaBHeHue x*-7x+10=0. Ecnu ypaBHeHue umeeT Gonee oAHOro
KOPHA, B OTBET 3anNunlunTe MEHbLWWIA N3 KOPHEN.

7. (2 6anna) Ona pemoHta Tpebyetcs 57 pynoHoB o060eB. Kakoe HauMmeHbluee
KONMYECTBO Nayek OOOMHOr0 Kies HYXHO [/ TAKOTO PEeMOHTa, ecan 1 nayka Knes
paccuutaHa Ha 5 pynoHoB?

8. (2 6anna) Buicota BH napannenorpamma ABCD penut ero ctopoHy AD Ha oTpe3ku
AH=2 un HD=32. [uaroHans napannenorpamma BD pasHa 40. Hangute nnowapnb
napannenorpamma.

[lononHutenbHasa 4yactb
[Tpn BbinONIHEHNN 33[aHNA 9 3annuwmnTe X0 000CHOBAHME PELUEHHUA U 110/1Y4EHHbIH
orser.
9. (3 6anna) PbibonoB NponabIA Ha NOAKE OT NPUCTAHU HEKOTOPOE PacCTOAHME BBEPX
Mo TEYEHUIO PeKM, 3aTeM Gpocun AKOpb, 2 Yaca NoBuN pbiby U BepHyncs obpaTHO yepe3 5




4acoB OT Hayana nyTelwecTBus. Ha Kakoe paccTosiHMe OT NPUCTAHW OH OTMbII, €CNU
CKOPOCTb TEYEHMSA PEKN paBHA 2 KM/Y, @ COOCTBEHHANA CKOPOCTb NIOAKN 6 KM/4?

ITanoHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3afjaHus
OTtBetr b b B A 2,7 2 12 816 8




3. ®oHA OLEHOYHbIX CPEACTB ANA TEKYILEr0 KOHTPONA

TeKywuin KOHTPONb NPOBOAATCA BO BpPeMA aAyAMTOPHbIX 3aHATUA MO MaTeMaTUKe B
COOTBETCTBMM C Y4YeOHbIM njaHoM M pabouyert nporpammbl O[] «MaTemaTuka» no BCEM
pasfenam nporpammbl. TeKywMn KOHTPOJIb COCTOUT U3 [ABYX YacTeil: TeopeTuyecKon u
npakTuyeckoii. Mpu 3TomM obyyalowmecs NoNy4aoT ABE OTMETKMU.

TeopeTnyeckas 4acTb NPoxoauT B hOpMe YCTHbIX OTBETOB: 00yyYalolMecs BbITATUBAIOT
NATb KapTOYeK C BOMpOCAaMW, JAKOT NOMHbIA OTBET (CO CMMCKOM BOMPOCOB Obyyatowmecs
3HAKOMATCA B Hauyane u3yyeHus pasgena).

lkana nepesoga 6ainos B OTMETKH 110 MATHOANNIbLHONH cHCTEME

Ormerka Kosnyecrso BepHbIX OTBETOB Ha TEOPETUYECKHE BOMPOCH
«3» (ysz08.) 3
«4» (xopowo) 4
«5» (omm4Ho) 5

3afaHus NpaKTMYecKoi YyacTu (KOHTPONbHbIE PabOThbl) YACTUYHO B3ATbl U3 OTKPLITOrO
6aHKka ElM n BIMP no matematuke.

Ha BbinonHEHWE KOHTPONILHOI paboThl N0 MatemaTuke aaetca 1 akageMUyecKkuil yac
(45 MUHYT).

KoHTponbHas pabota cocTouT wux 2-x yvacTeid. B nepBoit vacTu npepnaraercs
BbINONHWUTb 4 33aaHUA - BbIOPATh NPaBUbHbIK OTBET U3 YETbIPEX NPEANOKEHHBIX. Bo BTOpOI
yacTW npepgnaraetcs BbINOAHUTL 6 3afaHUN - OQOPMUTb X0 peLleHUs W 3anucatb
noNyYyeHHbIN OTBET.

3a npaBuibHOE BbINOJHEHME 10O0ro 3afaHus NepBoil YacTu obydarowuincs noayyaet
oauH 6anna. MpasuibHoe BbINOJHEHWE 3a[jaHNI BTOPOI YacTU OLeHMBAETCA 2 Gannamm unu
1 6an710M 3@ YAaCTMYHOE pelleHme.

Banibl, Nofy4YeHHbIE 33 BCe BbINOJHEHHbIE 3alaHNUsA, CYyMMUPYIOTCS.

likana nepesoga 6annos B OTMETKY 110 NATUOANLHOH cHCTEME

Ormerra Yucno 6annos,
HeobxoanMoe 4/1A MOSy4EeHNA OTMETKH
«3» (yh08.) 8-10
«4» (xopouwo) 11-13
«5» (oT/Im4HO) 14-16
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3.1 ﬂpﬂMbIe A [T/IOCKOCTH, KOOPDANHATbl M BEKTOPbI B [IPOCTPAHCTBE

06,0330837' €/IbHbI€ PE3V/IbTaThl, f104/1IeXalyne rnpoBepke ( 3/IEMEHTI bl).’
11P6 1, P6 9, IP6 11, 1P6 12, [IP6 13, [1P6 14.
OK 1, OK 3, OK 5, OK 7.

MK 1.2.

N LW

(]

TeopeTuyeckue BONpPOCHI:
Chopmynupyinte Teopemy lNudaropa.
epeuncnute ocHoBHble UTypbl B NPOCTPAHCTBE.
Mepeuncnute cnocobsbl 3aaaHNs NNOCKOCTM.
Mpopgonxute Teopemy: «Ecam opHa M3  ABYX MapanfenbHbIX  NPAMbIX
nepneHANKYAApPHA NNOCKOCTH, TO...».
Mpoponxute Teopemy: «Ecnu pBe napannenbHble MNAOCKOCTM nepecekatnTcs
TpeTben, T0...».
CchopmynupyiTe onpefeneHune 4BYrpaHoro yrna.
PackpoinTe noHATUE «Yyron Mexay NpAMbIMU».
Mepeyncnute B3aMMHOE PacnosioXeHne ABYX NPAMbIX B MPOCTPAHCTBE
Kakune npsmble Ha3bIBAOTCA NapaaieNbHbIMM B MPOCTPaHCTBE?
Kakune npamble Ha3bIBAOTCA CKPELLNBAOWMMKUCA B NPOCTPAHCTBE?
Kakune npamble Ha3bIBAlOTCSA NEPNEHANKYNAPHbIMUA B NPOCTPAHCTBE?
epeuncnute B3aMMHOE PacnoioXeHne NpAMON U NAOCKOCTU B NPOCTPAHCTBE.
PackpoinTe noHATUE «Yyron Mexay NpsAMOn U NNOCKOCTbIO».
PackpoinTe noHATUE «napanieNbHOCTb NPAMOMN U NJIOCKOCTU».
Packpointe noHATME «NepneHaUKYNAPHOCTb NPAMON U NIOCKOCTUY.
[lepeuncnunte B3aMMHOE PacnosioXeHne AByX NAOCKOCTe B NPOCTPaHCTBe.
PackpoiiTe noHATHE «yron MeXxay NNOCKOCTAMUY.
PackpoiTe noHATUE «NApaniefibHOCTb NNOCKOCTEN».
PackpoiTe noHATME «nepneHANKYAAPHOCTb NAOCKOCTENY.
Kak HalTu paccToAaHne OT TOYKM [0 NpAMON?
Kak HalnTu paccTtoaHne mexay npambiMiu?
Kak HaiiTu paccTofaHme Mexay nioCcKoCTAMU?
Mpogonxute onpegenexune: «lepneHankynap — 370...».
Mpogonxute onpegenenune: «kHaknoHHas — 3T0...».
MpopomkuTe onpepeneHune: «lpoekuna HaKIIOHHOW — 3TO...».
epeuncnute CBOMCTBA NApanieNbHOrO NPOEKTUPOBAHUA.
3 yero cocToMT NpAMOYroNbHas cUCTeMa KOOPAMHAT B NPOCTPAHCTBE?
Ecnu TouKa nexuT B NNOCKOCTM X), KaKasa KOOPAMHATA y Hee HyneBas?
[puBegnTe NpumMep KOOPAMHAT TOUKM A, KOTOPAs NEXUT Ha OCH Z.
PackpoiTe noHATUE «BEKTOP».
Kakue BeKTOpbl Ha3bIBAIOTCA KONIMHEAPHBIMU?
Kakue BeKTOpbl Ha3bIBAKOTCA NePNEHANKYNAPHbIMU?

KoHTponbHasa paboTa
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MepBas yactb
llpu pewennn 3agaHni 1-4 3anuLnTe NPaBUSbHbIN OTBET U3 YETHIPEX MPELSIONEHHDIX.

1. (1 6ann) Pacwmudpyite kpaTKyto 3anuch: a€ .

A) Touka a npuHapnexuT niockoctu ; b) Touka a npuHapgnexut npamon B; B) npamas
a npuHagnexut nnockoctu B; ) npamas a nepecekaeT NA0CKOCTb .

2. (1 6ann) Npsamsle AB u CI ckpewwmsatotcs. Kakoe pacnonoxeHue umeioT npsamble AC
n BO?

A) napannensHble; b) nepneHgukynapHole; B) ckpewmsatotca; ') nepecekatoTcs.

3. (1 6ann) Kakue u3 BektopoB a(1,2,-3), c(3,6,-6), B(2,4,-6) KonnuHeapHble?

A) a,8; b) ¢, B; B) 3, c; I') KonnuHeapHbix BEKTOPOB HeT.

4. (1 6ann) Oaubl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoit Kakoro oTpeska
saBnaerca Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Bropas Yactb

[lpu BeinosHeHnn 3aganni 5-10 3anninTe xof peLeHns 1 rnosy4eHHslH oTeer.

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepeauHy M npoBeaeHbl napannesbHble
npAMble, nepecekalolme HEKOTOpYD MNOCKOCTb B Toukax A, B, u M,. Hangute anuuy
otpe3ka MM,, ecnu otpe3ok AB He nepecekaeT nnockocTb U ecnn AA,=6,8cm, BB,=7,4cm.

6. (2 6anna) Mpsmbie AC, AB n Al nonapHo nepneHaukynspHel. Haigute otpesok CL,
ecnun AB=5 cm, BC=13 cm, A[1=9 cm.

7. (2 6anna) (2 6anna) OaHbol Bektopbl a(-6,0,8) , B(-3,2,-6). Haipute ckanspHoe
npon3BeaeHne BEKTOPOB.

8. (2 6anna) Hauyeptutb ky6 ABCLA,B,C.[,. Moctpoutb Touky KEAB, Touky Mel,C,
otpe3ok PEEA,B,C..

9. (2 6anna) Mpwu KaKUxX 3HAYEHMAX /7 BEKTOPLI A (4,1,2), B(1,2,11) nepneHauKynsapHbI?

10. (2 6anna) Odopmute nuct 6Gymarn A4 BepTUKANbHbIMW, TOPU3OHTANIbHLIMK,
HAKNOHHbIMW TMHUAMM, UCNONb3YA Pa3Hble LIBETOBbIE OTTEHKH.

JITaNoHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3afaHuA
OtBet B B A B 71 15 -30 - -1 -
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3.2 OcHoBbl TpuroHomeTpun. TpuroHoMeTpnyeckne QyHKYnMn

Obpa3zoBare/ibHble pe3y/ibTaTsl, MOANEXKALYHNE POBEPKE (INEMEHTBI):
[1P6 1, 1P6 3, [IP6 5, P6 14.

OK 1, 0K 2, OK 3.

TeopeTuyeckue BONpoChI:

1. YeMy paBeH yron B 0gMH paguaH?

2. B Kakux 4yeTBepTAX TPUrOHOMETPUYECKOTO Kpyra QyHKUMA y=Sinx NpuHMUMaeT
NONOXUTENbHbIE 3HAYEHUA?

3. B Kakux 4yeTBepTAX TPUrOHOMETPUYECKOTO Kpyra PYyHKLUMA y= COSX NPUHUMAET
oTpuuaTeNbHble 3HaYeHuA?

4, Mpopomkute onpeaeneHune: «CMHyC 0CTporo yraa — 370...».

5 Mpogonxute onpegneneHune: «KocMHyc oCTporo yraa — 370...».

6 Mpogonxute onpegenexmne: «TaHreHC OCTPOro yrna — 310...».

7.  Cdhopmynupyinte OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO.
8. Yemy paBHO npoussegeHue tgx*ctgx?
9
1

. Yemy paseH sin(2x)? Cpopmynupyiite NpaBuio BbIYUCIEHUS.
0. Yemy paBeH cos(2x)? Cpopmynupyiite NpaBuno BbIYUCIEHUS.
11. Mepeuncnute TpUroHOMeTpUYeCKne DYHKLMK, YKAXKUTE UX NEPUOLBI.
12.  Yemy paBeH nepuog QyHKLUM y=COS(4X)?
13.  emy paBeH nepuop GyHKUNUM y=Cc0S(x/4)?
14. Onpepenute 06nactb 3Ha4YeHUs hyHKkuun y=3cos(5x)?
15. [epeyncnute cnocobbl peleHmns TPUroHOMEeTPUYECKUX YpaBHEHWIA.
16. PackpoiiTe anropuTm peleHus OJHOPOLHbIX TPUTOHOMETPUYECKUX YPABHEHMUIA
nepBoro nopspka.
17. Packpo#Tte anroputm peleHns OQHOPOLHbIX TPUTOHOMETPUYECKUX YPABHEHU
BTOPOro NopAafkKa.

KoHTponbHas paboTa
[lepBas Yactb
llpu pewernn 3agaHnii 1-4 3anuwnre npasusibHbIi OTBET U3 YETHIPEX PELIOKEHHBIX.

1. (1 6ann) B AABC cosC=2—2. Kakas 13 ctopoH asnsetcsa runoteHyson AABC?
A) AB; B) AC; B) BC; T') CB.

2. (1 6ann) Yrnom Kakown YeTBepTu ABnseTca yron a=410°?

A) I; b) II; B) III; T') IV.

3. (1 6ann) Kakue u3 GyHKLNIA ABNAIOTCA YETHBIMK?

A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.

4. (1 6ann) Mepuop byHKLUUM y=sinx?

A) t/2; B) 2m; B) 4m; T) .

Bropas yactb
[llpn BoinosIHeHnn 3a[4aHni 5-10 3anulmnTe Xo4 peLieHnA U NoSyHEHHbIH OTBET.
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. TT Y
5. (2 6anna) Boluncnure: sin Z+Cos—.

6. (2 6anna
7. (2 6anna) Haipute 3HaueHue BblpaXKeHus Ttg13°-tg77".

y V2 .. 2
HaiiguTe 3HaueHue BbipaXeHUs 4arccos— - 4arcsin(— 7)

1 o o
8. (2 6anna) PewnTe ypaBHEeHME COS X = >+ 3anuunTe HaUMeHbIWMA NONOXKMUTESbHbI

KOpeHb ypaBHEHMUS.
9. Pewute ypaBHeHue sin’ x - 4 sin x + 3 =0.

10. lMocTpoiite rpacdmK TPUroHOMETPUYECKON PYHKLMUM y=2 SinX

JITaNnoHbI OTBETOB:

Homep 1 2 6 8 9 10
3aflaHuS
OtBet b A 21 /3 | m/2+2mn,

neZz
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3.3 [lpon3ssogHas n nepBoobpasHan @yHKUNm

Obpa3zoBare/ibHble pe3y/ibTaTsl, MOANEXKALYHNE POBEPKE (INEMEHTBI):

[P6 1, 1P6 4, [1P6 6, [1P6 14.
0K 1, 0K 3, OK 6.
MK 1.4.

TeopeTuyeckue BONpPOCHI:
1. Mpogonxute onpefeneHune: «llponssogHas — 310...».
2. PackpoinTe reoMeTpuMyecKmin CMbIC1 NPOU3BOLHONM.
3. PackpoinTe hm3nyecknin CMbiCn NPOU3BOLHOM.
4. [lepeuyncnute npasuna BblYUCAEHUA NPOU3BOAHDIX.
5. YeMy paBHa Npon3BOAHaA CTENEHHOW PYHKLUMKN?
6. Yemy paBHa npon3BogHas npou3seneHnsa?
7. Yemy paBHa NpoM3BOLHAA YaCTHOrO?
8. Yemy paBHa Npon3BOAHAA CNOXHOW PYHKLUUKNT

9. CopmynupyiTe npm3Hak Bo3pacTaHnsa QyHKLUN.

10. Cdopmynupyite npusHak yobiBaHUA QYHKLUMN.

11.  Cdopmynupyiite npu3HaK TOYKM MAKCUMyMA DYHKLMUMK,

12. Cdhopmynupyinte npu3HaK TOYKM MUHUMYMA YHKLNN.

13. CoctaBbTe anropuTM pelWweHns 3afay Ha HAXOXKAeHMA Haubonblero u
HauMeHbLero 3HayeHns MYHKLUKN Ha OTpe3ke?

14. CocTaBbTe anroput™M MUCCNefOBaHMA W NOCTPOeHUA rpaduka QyHKUUKM ¢
MOMOLLbI0 NPOM3BOSHON.

15. Mpopomkute onpepenenue: «PyHkums F(x) HasbiBaeTCs ...».

16. PackpoiTe reomeTpuyeCcKunin CMbICN onpepesieHHOro uHTerpana.

17.  Tpopomkute onpegeneHune: «KKpuBonnHenHasa Tpaneyms — 370...».

18. Cdopmynupyitte dhopmyny HetoToHa-JleinbHMuLa.

19. B uyem 3akntoyaetcs obWmii B BCeX NepBO0OPa3HbIX?

20. lNepeuncnnTe npaBuna BbIYNCAEHUA UHTETPANOB.

KoHTponbHas paboTa
[lepBas Yactb
llpu pewernn 3agaHnii 1-4 3anuwnre npasusbHbIi OTBET U3 YETHIPEX PELJIOKEHHBIX.

1. (1 6ann) Yemy pasHa nponsBogHan QyHKUMM y=2X"7
A)y =5x; b)y'=6x; B)y'=6; Iy =6x".
2. (1 6ann) Mo kakoi U3 popmyn BbIYMCAAETCA NPOM3BOSHAA HYACTHOIO?
A) (utv) =u”+v7; B) (uv) “=uv+uv; B) () = = N(f(g(x)) "=F"(9(x))*g" (x)-
3. (1 6ann) Pewwnre ypasHeHue f(x)=0, ecnu f(x)=3x* - 6x +4. Beibepute oTBeT.
A) 1; B) -1; B) 4; T) -4.
4. (1 6ann) 06wuit Bua Bcex nepBooobpasHbix ans f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
Bropas yactb
[llpn BoinosiHeHnn 3agaHni 5-10 3annlmTe Xo4 pelieHnA U NoSy4EeHHbIH OTBET.
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5. (2 6anna) MaTepuanbHas TOYKA [ABMXKETCA NPAMOJMHENHO N0  3aKOHY
L,
x(t)=-=t"+1r—10
4 (rhe x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax, f— BpeMs B
CEeKYH[aX, U3MepeHHoe C Hayana fBuxeHus). B Kakoli MoMeHT BpeMeHu (B CeKyHAax) ee
CKOpOCTb Oblna paBHa 5 M/c?
6. (2 6anna) Ha pucyHke n3obpaxéH rpaduk dhyHKkuum y= fx) u KacatenbHas K Hemy B

TOuKe ¢ abcumccoit x,. Hangute 3HaueHne Nnpon3BoaHON GyHKUMK A X) B TOUKE X,.
A

7. (2 6anna) Pewute HepaBeHcTBO: X°-16 < 0
8. (2 6anna) Ha pucyHke n3obpaxeH rpacdumk dyHkumm y=f(x), onpeaenéHHon Ha
uHTepsasne (—3; 11). Hailgnte HaumeHbLliee 3HauYeHne GyHKumMK f(x)Ha oTpeske [2; 9,5].

v e
4 v=Jl=)

;\ | EESREarNERS

"

) / ‘-,l 11 1

NN/~ \|

| W/ELViREN ]
9. (2 6anna) Ha pucyHke n306paxeéH rpacmk HEKOTOpOK yHKUMK Y = f(x) (aBa nyya

C obueit HayanbHO TO4YKOM). MoNb3yACb PUCYHKOM, sbiuncaute F'(8) —F(6), rpe F(x) —

OAiHa M3 NepBoobOpa3sHbIX HyHKLMUM f(x).
YA

9
(2}

1

0] 1 78 x
10. (2 6anna) Oupme «[u3aiH+» BLIAENAIOT YyYacCTOK 3emau naowagblo 100 M’
pegnaraloT YeTbipe y4acTKa pa3Hblx pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoi y4acTok

04o6puUT aupekTop GupMbl «[M3aiH+»», Yy4UTbIBASA, 4TO HeobXoaMMo OyaeT NoCTaBUTb
3abop no nepumeTpy?

JITaNoHbI OTBETOB:
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Homep 6 7 8 9 10
3afaHuAa
OTtBer 1,25 | (-4; 4) -3 12 | 10x10
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3.4 MyororparHuKku u Tés1a BpalyeHna

06pa303ar €/IbHbIE PE3Y/IbTaThl, f1og/exaiyne rnposepke ( 3/IeMEeHTbl ).’
I1P6 1, P6 6, P6 9, IP6 10, IP6 11, 1P6 12, [IP6 14.

OK 1, OK 3, OK 05, OK 06, OK 7.

MK 1.1, NK 1.2.
TeopeTnyeckue BONpPoChI:

1. Mpogonxute onpegenexnne: KMHOrorpaHHUK — 370...».

2. Mpoponxute onpegenenmne: «Mpusma — 370...».

3. Mpoponxute onpegenexune: «lpamoyronbHelil Napanienenuneq — 370...%.

4. Mpoponxute onpeaeneHue: «Kyo — 31o...».

5. [pogomkuTe onpefeneHune: «Mupammaa — 310...».

6.  CchopmynupyiTe CBOICTBO O NPOTUBONEXALMX FPAHAX Napannenennnesa.

7.  Cdhopmynupyite CBOWCTBO O AMAroHanAx napannenenunega.

8.  Cdopmynupyiite CBOMCTBO O AMArOHaNM U IMHENHbIX pa3Mmepax
NpAMOYroNbHOro Napannenenunesa.

9. Kakas npu3ma Ha3blBaeTca npAaMoii?

10. Kakas npv3ma Ha3blBaeTCA NpPaBuIbHOM?

11. PackpoiTe noHATMe «NpaBuNbHAA NMpamuaa.

12. Y10 TaKoe anoctema npaBuabHOM NUPAMUAbLI?

13. B 4em ominune nonHoW NOBEPXHOCTU NPU3Mbl OT MNOJSHOW MOBEPXHOCTU

nupamuabl?

14. CdopmynupyiiTe TeopeMmy O BbIYMCIEHUUM OOKOBOW MOBEPXHOCTU MNPAMON
NpuU3Mbl.

15. Cdopmynupyiite Teopemy 0 BblYMCIEHUN GOKOBOW MOBEPXHOCTU NMPaBUIbHOM
nupamupbl.

16. Hasosute npepgmetbl U3 Bawen NpodeccMoHanbHOW LeATenbHOCTU, KOTOpble
nmelT GOpPMbl MHOTOrPaHHUKOB.

17. lpoponmxute onpegenenune: «unuugp — 3to...».

18. [llpopomkute onpegenermne: «kKoHycC — 370...».

19. [lpogomkuTe onpefeneHune: «YceyeHHbIN KOHYC — 3TO...».

20. [lpopomxkute onpepenexue: «Wap — ato...».

21. Yro ABnsAeTcs BbICOTON YyCEYEHHOr0 KOHyca?

22. Yro ABnsfeTcsa 0CeBbIM CEYEHUEM LMANHLPA, KOHYCA, yCEYEHHOr0 KOHYCa, Wwapa?

23.  [epeuncnute efnUHULbI U3MEPEHUSA NOWAAN, 0ObEMa.

24. Yemy paBHO OTHOWeEHWE nAoOwWanen noBepxHocTelr nofobHbIX duryp B
npocTpaHcTee?

25. Yemy paBHO OTHOlWEHNE 06bEMOB NOAOOHbIX GUryp B NPOCTPaHCTBE?

26. HaszoBuTe npegmeThl U3 Baleih NpodeCccMoHanbHOM feAaTeNbHOCTH, KOTOpbie
UMeloT POpMbI TEN BpaLLeHus.

KoHTponbHasa paboTa
MepBas yactb
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[llpn pewennn 3aganmii 1-4 3anuwnTe npaBuibHbIA OTBET U3 YeTbipex MPESIOKEHHDBIX.

1. (1 6ann) B kakux eguHMLAX U3MepPSAETCA 06bEM MHOTOrpaHHMKA?

A) B meTpax; b) B kKybuueckux metpax; B) B kBagpaTHbix meTpax; [) B ABYyrpaHHbIX
rpagycax.

2. (1 6ann) Nnowasnb NOAHON NOBEPXHOCTU NPU3MbI BbIYUCAAETCA NO GopMye:

A) S=S60K + 2 Sy...; b) S60k =P,,*H; B) S=B60K + S S,,; I') S60K =2P,,*H.

3. (1 6ann) Yto sBNAETCSA OCEBbIM CEYEHNEM KOHYCA?

A) paBHOGeapeHHbI TpeyronbHUK; b) paBHobeapeHHas Tpaneuus; B) npamoyronbHuK;
[) npamoyronbHas Tpaneums.

4. (1 6ann) Kakas ¢urypa nonyyaetcs npu BpalleHUW NPSMOYrONbHOMO TpeyrofibHUKa
BOKPYI OAHOIO U3 CBOMX KaTeToB?

A) koHyc; b) yceueHHbIn KoHyc; B) nupamupa; ') yceyeHHas nupamuga.

Bropas Yactb
[lpu BeinosHeHnn 3aganni 5-10 3anniwnTe Xof peLeHNs 1 MoJyYeHHbI oTBer.
5. (2 6anna) Pebpo ocHOBaHMSA NPaBMAbLHOW TPEYrosbHOM Nupamuasl 3 M, anodema 6Mm.
HaliguTe nnowaab 60KOBOW NOBEPXHOCTM NUPaMUAbI.
6. (2 6anna) [lBe cTopoHbl Napannenorpamma OTHOCATCA Kak 3:17,a nepumeTtp ero

paBeH 40. Haigute 60/1blyt0 CTOPOHY Napanienorpamma.
D C

Ey

/ /
4 B

7. (2 6anna) MpsMoyrosbHUK CO CTOPOHAMK 8 CM 1 3 CM BPALLAETCA BOKPYr Oonblueil
cTopoHbl. Haigute o6bem, nnowaam 60K0BOM M NONHON NOBEPXHOCTEN NONYYEHHOTO TeNa.

8. (2 6anna) Haipgute 06LEM MHOrorpaHHMKa, M3006paXEHHOrO Ha pucyHke (Bce
[IBYrpaHHble Yribl NPsMbIE).

9. (2 6anna) KnueHnty Heobxoammo, 4ToObl B KOMHaTe 00653aTeNbHO NPUCYTCTBOBAIM
06beMHblE 3NEMEHTbl AeKopa UunuHapuyeckoir dopmbl. lMocTpouts M3 Gymaru Mopensb
unnuHppa. Pa3mepbl ans noctpoeHus BblOpaTb CaMOCTOATENBHO, C YYETOM TOro, 4TO
COOTHOLIEHWE pPaaMyca K BbICOTe AOMKHO ObITh 1:2.

10. (2 6anna) Paccumtatb KONMYECTBO 2-X KUIOTPAMMOBLIX BAHOK KPAaCKM HYXHO KynuTb
L1 OKpALWMBAHMSA LUMIMHAPUYECKOro cBoaa noasana. Pacxoa kpacku 100 r Ha 1 M°. Cyutath
T=3.

19



__________________________

/

JITaNnoHbI OTBETOB:

Homep 2 5 6 7 8 10
3aflaHus
OtBet A 27 17 72 T; 87 3
48 T;
64 1t
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3.5 CreneHHas, nokasaresibHaa 1 10rapn@MmyecKas QyHKynm

O6pa3zoBarenibHble pe3ysibTaTs), MOANexalyne NIpoBePKe (INEMEHTBI):
[1P6 1, 1P6 2, [IP6 3, 1P6 4, [1P6 6, [IP6 14.
OK 1, 0K 2, 0K 3, OK 6.

TeopeTuyeckue BONpPOCHI:
ChopmynupyiTe onpegeneHme cTeneHHom MyHKLUN.
epeuncnute CBOMCTBA CTENEHHOW PYHKLUM
ChopmynupyiTe onpeaeneHune nokasaTesibHON hYHKUKN.
lepeyncnute cBOMCTBA NOKA3aTeNbHON (PYHKLUM
ChopmynupyiTe onpegeneHune norapupmmnyeckon GyHKLUN.
Mepeuncnute CBONCTBA NOrapuPmuyeckon hyHKLNN.
Mpogonmkute onpeneneHune: «Jlorapudpm — 370...».
Yemy paBeH norapudm nponssefeHuns?
Yemy paBeH norapucm 4acTHOro?
0. [puBeguTe npumepbl NOrapuPMMYEcKoin cCnupanu B NPUPOSE 1 B OKPYKAIOLLEM

_ O 00O NOYOUT N WD -

Mupe.

11. Ha 4T0 HeobxoguMo 006paTUTb BHMUMAHWE NPU pPeWeHWU UPPALMOHANLHOTO
YypaBHEHUSA YETHON CTENEHN?

12. Yemy paBeH KOpeHb YeTHOI CTENEHN U3 OTpULATENbHOrO Ynucna? Mpusegute
npumep.

13.  YeMmy paBeH KOpeHb HEYETHOI CTENEHU U3 oTpuLaTensHoro yucna? Mpusegute
npumep.

14. Ha 4to CTOMT 006paTUTb BHUMAHWE TNpPU PeWEeHUn NorapudMUYecKkux u
MppaLMOHanbHbIX, APOOHO-PaLMOHANbHBIX YPABHEHUNA U HEPABEHCTB?

15. B u4eMm 3aknioyaetcs rpacmyeckuii cnocob pelweHns ypaBHEHUHN.

KoHTponbHasa paboTa
MepBas yactb
[lpu pewennn 3agannii 1-4 3anuwmnte npaBubHbIN OTBET U3 YeTbipex MPEATIOKEHHBIX.

1. (1 6ann) Mexay KakuMn ABYMA HaTypanbHbIMIM YUCNAMM HAXOANTCA Yncno V/19?
A)191 20;B6)21n3;B)181n19;T) 3 n4.
2. (1 6ann) Ha pucyHke usobpaxéH rpaduk dhyHkumm Buga f(x)=a". Haligute 3HaueHue
f2).
YA

'y

o]
A) 25.; b) 5; B) 32; ') HeT BepHOro OTBeTA.
3. (1 6ann) ) Kakas n3 cyHKLMI1 BO3pacTatoT Ha BCeit 06n1acTu onpefeneHns?
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A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x"; T) f(x)=log: x.

4. (1 6ann) Ykaxute obnactb onpeaenerus GyHkumm f(x) = lg sz+—73

A) (-7; 1,5); B) (-o0; -1,5), (7; +°0).; B) (-1,5; 7); T) (-o0; -7), (1,5; +o°).

Bropas yactb
[llpn BoinosneHnn 3agqaHni 5-10 3annlmTe Xo4 pelieHnA U NoSy4EeHHbIH OTBET.

8 10 . 8
5. (2 6anna) Haingute 3HaYeHne BbipaxeHus 47117447
6. (2 6anna) CKoNbKO LeNbix peleHnin MMeeT HepaBeHCTBo1<7""'<49?

7. (2 6anna) Hainpute KopeHb ypaBHeHMUS 10g5 (4 + )C) =12.
8. (2 6anna)) PacctosHne oT HabnlopaTens, HaxoAAWErocs Ha HebonbWwoW BeicoTe h
KWNOMETPOB Hap 3emMnéil, [Oo Habnogaemol WM NIMHUKM TOPU3OHTA BbIYMCAAETCA MO

thopmyne I=n 2Rh, roe R=6400 km — pagunyc 3emnun. C KaKoW BbICOTbI FOPU3OHT BULEH HA
pacctosHuu 48 kunometpos? OTBeT Bbipa3unTe B KMAOMETpaXx.
9. (2 6anna) B xoge pacnaja pafMoaKTMBHOIO M30TOMA €ro Macca yMeHbLIAeTCcs no

m(t) =mg-27"/T
3aKOHY ' [e /M, — HavanbHas Macca U30Tona, t— Bpems, npoweplee ot

HayanbHOro MoMeHTa, 7— nepuop nosnypacnaga. B HauanbHblil MOMEHT BpemeHW Macca
usotona 184 mr. Mepuog ero nonypacnaja cocraensier 7 MuH. Haigute, yepes CKONbKO
MUHYT Macca u3otona Oyaer pasHa 23 Mr.

10. (2 6anna) Haitnute snayenue Boipaxkenus log, 108 + log, 2

ITanoHbl OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aflaHus
OTtBer b A A [ 121 2 21 0,18 21 3
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3.6 FnemeHTsl reopnn Bé’pOﬂTHOCTE’ﬁ U MateMaTnyeckon CTaTtmcTku

Obpa3zoBare/ibHble pe3y/ibTaTsl, MOANEXKALYHNE POBEPKE (INEMEHTBI):
[1P6 7, IP6 8, [IP6 14.

OK 1, 0K 3, OK 4, OK 5.
MK 1.4.
TeopeTnyeckue Bonpochi:

1. Mpopomkute onpepenenue: «CnyyailHoe cobbiTe — 370...». [lpuBepute
npumep.

2. MpuBeauTe NpuMep AOCTOBEPHOro COOLITUA.

3. MpuBeauTe NpMMEp HEBO3MOXHOIO COOLITUSA.

4. Mpoponkute onpepeneHue: «BepoaTHOCTb CNYy4aNHOTo COOLITUA — 3TO...».

5.  Cdopmynupyite npaBuno HaX0XAEHUA CNOXEHUS BEPOATHOCTEN.

6. CopmynupyinTe NpaBuiIo YyMHOXEHNA BEPOATHOCTEN.

7. Kak HalnTu cpegHee apudmeTMyecKoe YuCioBoro psaa?

8. Kak HalTu meanaHy 4nMcnoBoro psaa?

9. Kak BbluMcnAeTCca pa3max YucnoBoro paga?

10. [ndA yero HyXHbl guarpammsl, rpaukun? MNepeyncnante Buabl gUuarpamm.

11. [lpuBeanTe npumMepbl NPOABNEHUA 3aKOHA OONbWMX YMCEN B NPUPOLHbIX
ABNEHUSAX.

12. [puBeauTe Nnpumepbl NPOABAEHNSA 3aKOHA 6ONbIWNX YMCEN B 0OLLECTBEHHbIX
ABNEHUSAX.

13.  Yro u3yyaer cTtaTUCTMKA?

14. Tpopomkute onpegeneHune: «CoyetaHne — 310...».

15. lpopomxuTe onpepeneHune: «PasmelleHune — 370...».

16. lpopomkute onpepeneHune: «llepecTaHoOBKM — 3TO...».

KoHTponbHas pabota
MepBas Yactb

[llpn pewennn 3aganni 1-4 3anuwnTe npaBusibHbIA OTBET U3 YETHIPEX MPELTIOKEHHbIX
1. (1 6ann) Kaknx cobbiTnii He 6GbiBaeT B TEOPUN BEPOATHOCTEN?
A) cnyyaiinble; b) HecnyuaiiHble; B) poctoBepHble; ) HEBO3MOXHbIE.
2. (1 6ann) CobbiTMe, KOTOpOe MpW BbLINONHEHUNM ONpPefEeNeHHOW COBOKYMHOCTH
yC/I0BMiA, 06513aTe/IbHO NPOU30MIET - 3TO:
A) cnyyaiiHoe; B) HecnyyaitHoe; B) poctoBepHoe; ') HEBO3MOXHOE.
3. (1 6ann) BepoATHOCTb Cny4alHOro CcoOOLITUA €CTb HeoTpuLATENbHOE YMCHO,
3aK/IIYEHHOE MEeX[Y YMcnamu:
A) 01 1; 5)0n100; B)-1u 1; ) -100 u 100.
4. (1 6ann) MpynnupoBka — 370...
A) ynopspoyeHue efuHML, COBOKYNMHOCTM NoO npusHaky; b) pa3buenue epuHuy
COBOKYMHOCTM Ha rpynnbl No Npu3Haky; B) 06o06weHne egnHnyHbix daktos; ) 0606weHne
eLMHWUYHbIX NPU3HAKOB.

Bropas yactb
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[lpu BeinosHeHnn 3aganni 5-10 3anuWNTe X04 PeLIEHNA U 0SIY4EHHbIH OTBET.

5. (2 6anna) B oduce an3aiiHepcKOro areHTCTBa HaXxoAATCA 8 NOCETUTENEN KEHCKOTO
nona u 2 myxckoro. OnpenennTb BEPOATHOCTb TOFO, YTO NEPBbLIM K KOHCYNbTAHTY 06paTUTCH
MVIKYMHa.

6. (2 6anna) Ha koHdepeHuuto npuexanu 2 yyeHbix U3 Fepmanuu, 3 u3 Cepbumn n 7 u3s
Beruapumn. Kaxabll M3 HUX penaeT Ha KoHdepeHuMn oanH poknag. lMopagok aoknapos
onpepenseTcs xepebbEBKo. Haiaute BEpOATHOCTb TOrO, YTO MATHIM OKAXETCS [LOKNaj
yyeHoro u3 Cepbuu.

7. (2 6anna) Mawa, Tumyp, [uaHna, Kocta u AHTOH Opocunu xpebuit — Komy
[OCTAHETCA MPOEKT no odopmieHuto cBagebHoro 3ana. Haligute BepOATHOCTb TOro, YTO
NPOEKT TOYHO He ByAeT BbiMONHATL AHTOH.

8. (2 6anna) B sAwwuke Tpu KpacHbix M Tpu cuHUX dnomactepa. ®Pnomactepsl
BbITACKMBAIOT NO 04yepeau B ciyy4alHoM nopsigke. KakoBa BepoOATHOCTb TOrO, Y4TO NepPBbIN
pa3 CMHMI hnomacTep NOABMTCA TPETbUM MO CYETy?

9. (2 6anna) Jax pap uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haingute moay pana
n cpegHee apudmeTMYeCKOe paaa.

10. (2 6anna) [lpu aHanu3e LEHOBLIX NPEANOYTEHUNA KIUEHTOB AW3aiHEPCKOro
areHTCTBa  NOJIyYeHbl  [aHHble, MNpefAcTaBNeHHble B  Tabnuue: [ONsS  KJAMEHTOB,
npuobpeTaInxX aM3ailtHepCKMe YCNyru 0AMHAKOBOr0 Ha3HAYeHWs, HO Pa3/IMYHON LEHbI.
Hantu mogy cny4yanHomn BennynHbl. X — LeHbl NPOAABAEMBIX YCIIVT.

X; 3500 | 4500 |5500 | 6500 | 7500 | 8500
pi 1/20 |3/20 |3/20 |8/20 |4/20 |1/20

JITaNoHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3afaHus

OTtBer b B A A 0,2 0,25 0,8 0,15 172; | 6500
172,75
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4. DoHA OLUEHOYHbIX CPeACTB AN pybexHoro KoHTponsa (no utoram 3.1 — 3.3)

06pa303ar €/IbHbIE PE3Y/IbTaThl, f1og/exaiyne rnposepke ( 3/IeMEeHTbl ).’
I1P6 1, IP6 3, P6 4, [1P6 5, IP6 6, [1P6 9, AP6 11, IP6 12, P6 13, IP6 14.

OK 1,0K 2, OK 3, 0K 5, OK 6.
MK 1.2, MK 1.4.

[lepBas Yactb
llpu pewetnn 3agarni 1-4 3annwnTe npasnsibHbIi OTBET U3 YETHIPEX MIPEAIOIEHHBIX.

1. Haubl Toukn A(2,0,5), B(-2,6,3). Kakue koopauHaTel nmeeT cepefsuHa otpe3ka AB -
TOYka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6ann) Mpambie AB u C[, napannensbHble. Kakoe pacnonoxenue umetot npsamsie AC
n BO?

A) napannensHble; b) nepneHgukynapHole; B) ckpewmsatotcs; ') nepecekatoTcs.

3. (1 6ann) Kakue u3 GyHKLNIA ABNAOTCA YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6ann) Ha pucyHke nsobpaxeH rpacdumk nponssogHon GyHkummu y=f(x). Npu kakom

3Ha4YeHuUmn X YHKLUMA NPUHMMAET CBOE Hanbonbluee 3HaYeHUe Ha oTpeske [-4; -2] ?
ull

y=1"(x)

=Y

o 1

A) 0,5; b) -4; B) -5; T) 1.

Bropas Yactb

[lpu BeinosHeHnn 3aganni 5-10 3anninTe xof peLeHns 1 rnoJy4eHHslH oTeer.

5. (2 6anna) Yepes koHupbl oTpe3ka AB u ero cepeauHy M npoBeaeHbl napannesbHble
npAMble, nepecekalolme HEKOTOpYI0 MAOCKOCTb B Toukax A, B, u M,. Hangute anuuy
otpe3ka MM,, ecnu otpe3ok AB He nepecekaeT niockocTb U ecan AA=6 cm, BB,=4 cm.

6. (2 6anna) LaHol Toukn A(6,7,8) , B(8,2,6). Haiigute anuny Bektopa AB.

T

7. (2 6anna) Hangure 4T 7) ecmtga=0,5.

8. (2 6anna) MatepuansHas TOUYKA ABUKETCA NPAMONUHENHO MO 3aKOHY X(t)=t"-13t+23
(rie x— paccTosiHMe OT TOYKM OTCYeTa B MeTpax, t— BpeEMA B CEKYHAAX, U3MEpeHHOoe C
Hayana fBuxeHus). B Kakoit momeHT BpemeHu (B CeKyHAax) ee CKOpPOCTb 6bina paBHa
3m/c?

9. (2 6anna) faHa dyHkums f(x)= 3x’+1. Yemy pasHa F(1)?

10. (2 6anna) Pewute ypaBHeHMe cosx=1. B oTBeT 3anuwuTe HaUMEHbLLNIA
HeoTpULATENbHbI KOPEHb.
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JITaNoHbI OTBETOB:

Homep 1 2 6 7 10
3afjaHus
Otser A r \/33 -2 0
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5. ®oHJ OLEHOYHBIX CPeLCTB AR NPOMEXYTOYHOM aTTecTauum (3K3aMeH)

Ha BbiNO/JIHEHME MMCbMEHHON 3K3aMeHaLMOHHOW PaboThl N0 MaTemMaTWKe AaeTcs 4
aCTPOHOMUYeCcKMx Yaca (240 MuHyT).

JK3aMeHauUMOHHasA paboTa COCTOUT UX 2-X YacTeir: 0683aTeNIbHON U AONONHUTENbHOIA.

06sa3atenbHafA YacTb COMAEPKWUT 3afaHWUA MUHMMANBHOTO 0053aTeNbHOr0 YPOBHS,
[OMOJNIHUTENbHASA YaCTb — O0ee CNOXHbIE 3afaHUS.

Mpu BbINONHEHMM 3aAaHNI 06A3aTeNbHOMN YACTU TPeOyeTCs NPeACcTaBUTb XOA pelleHns
M yKasaTb MNOJYYEHHbIW OTBET. 3a MpaBMJIbHOE BbIMONHEHWE NOOOro 3afaHus U3
0053aTeNbHOM YacTn obyvalowuiics nonyyaete oauH 6ann. lpu BbINONHEHUU 3afaHUA U3
AONONIHUTENbHOM YacTM HeobXoAMMO NOAPOOHO oOnMucaTb XOA4 peleHus U AaTb OTBET.
MpaBunbHOE BbINONHEHME 3aAaHNU AONONHUTENbHON YaCTK oLeHMBaeTca 3 6annamu unm 1-
2 6annamu 3a YaCTUYHOE peLleHue.

bannbl, nonyyeHHble 3a BCE BbINOIHEHHbIE 3a4aHNA, CYMMUPYIOTCA.

likana nepeBoga 6annos B OTMETKH 110 NATUOANBHONA CHCTEME

Ormerra Yucno 6annos,
Heobxoanmoe /14 M0J1y4eHNA OTMETKH
«3» (vgos.) 6-9
«4» (xopowo) 10-14

(HE’ MEHee OfHOro 3afaHns
U3 [JOMOSIHUTENbHON L/HCTM)

«5» (o1/IMY4HO) bonee 14

(He meHee [4BYyx 3a4aHni
U3 JOIOSIHUTENIbHON YacTH)

O6pa3zoBaresibHbie pe3yibTarsi, MogIexalmne rnpoBepKe (1eMeHTs):
[1P6 1, IP6 2, IP6 3, [1P6 4, [IP6 5, [IP6 6, AP6 7, 1P6 8, [IP6 9, IP6 10, 1P6 11, AP6
12, [1P6 13, [1P6 14.
OK1,0K2 0K3,0K40K5 0K6 0K7.
MK 1.2, MK 1.4.
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FK3ameHaynOoHHbIE 3a[aHNA 10 MATEMATHKE
06s3aTenbHas 4acTb
Mpu BbiNONHEHMM 33aaHmii 1-12 3anuwWwKUTe X0 peleHUA U NONYYEHHbIW OTBET.
1. (1 6ann) Boluncnute: 2sin(m/6)+2cos(t/3)
2. (1 6ani) Ha pucyHKe KUPHBIMU

(=Y ]

TOYKaMW NOKa3aHO CyTO4YHOE KONNUYeCTBO OCAAKOB,

BbiNagaslunx B Inucte ¢ 7 no 18 gekabps 2001

n
r—
|

roga. [lo FOPU30OHTANN YyKa3blBaAlOTCA 4YUCha

Mecala, No BeEPTUKann — KOJIMYECTBO 0CAAKOB,

n
r—|
|
-l

BbIMABWMX B  COOTBETCTBYIOWMIA  OE€Hb, B

\

DOR R MNMNWWE &N
ST oD

==

|-

MuUnauMeTpax. [na HarnAgHOCTU XUPHblE TOYKU Ha

pucyHKe coepuHeHbl nuHueir. Onpepmenute no

PUCYHKY, CKONbKO HE Bbinafano 6onee 2 MUANMMETPOB OCALLKOB?

3. (1 6ann) CtoumocTb ycnyr YacTHoro au3aiiHepa Bo3pocna Ha 10%. Onpegenuts, CKONbKO
CTOWIN YCAYTU AU3aiHepa Ao NOAOPOXKaHUSA, CM NMOCNe KNWeHT 3aniatun 55000py6?

4. (1 6ann) Ha Tapenke 16 nupoxkoB: 7 ¢ pbl60oi, 5 ¢ BapeHbeM U 4 C BULLHEN.
tOns Hayrag BbiOMpaeT 0gMH NUPOXOK. HalauTe BEpPOATHOCTb TOFO, YTO OH OKaXeTcs C
BUILHEN.

5. (1 6asn1) HaitpnTe 3HaveHune Boipaxerus log,2 + log, 32

V7-6x=7.

6. (1 6ann1) HailpnTe KOpeHb ypaBHEHNUS
7. (1 6amr) Pewute HepaBeHCTBO 2° > 64. B oTBeT 3anuwute HauMmeHbluee
NONIOXUTENbHOE YUCNO.
x+2 _ 1
8. (1 6as171) Haipute KopeHb ypaBHeHus 3¥-2 4
9. (1 6ann) Hailpnte npou3BogHyto hyHKLUMM B TOUKe X=0: y =%x4 —6x” +7x—-1

10. (1 6ann)Kactpions, opopmaeHHas no MHAUBMAYANbHOMY 3aKa3y, MMeeT hopmy
unnuHppa. Beicota kactptonu 35 cM, AnameTp ocHoBaHus 20 cM. PaccumuTaiiTe BMECTUMOCTb
[LAHHOV MOCYAbI, [ENEHHYIO HA TT.

11. (1 6asnn)Hainpute nnowanb Gurypel, 1306paxeHHON Ha pUCYHKe

12. (1 6ann) Teno pBmxetcs no 3aKkoHy S(t)=3t+5t (M) Haiitu ckopoctb Tena

yepe3 1c nocne Hayana ABUXKEHUS.
[JononHutenbHas 4yactb

[llpn BbinosiHeHnn 3agaHni 13-16 3anuwnTe Xof pelueHns u Mosy4eHHsIi oTBeT

13. (3 6anna) Bolumcnute nnowanb yyacTka CTONa, OTBEAEHHOrO AJA Npe3eHTaluu
paboT au3aitHepa Bacunus, nepumeTp KOTOPOro OrpaHNUYMBaIOT IMHUN Y=X"-2X-2 U

y=-x’+2. Bbinonxute yeprex. OTBET AaiTe B KBaApPATHbIX METPaX.

14. (3 6anna) Pewute ypasHeHue sin’x - 2sinx=0. B oTBeT 3anuwurte KOAWM4YeCTBO
pelleHunii, NpuHagnexalmnx npomexyTky [0; 47.]
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15. (3 6anna) Haiignte o6beM MHOrorpaHHWUKA, M300paXKEHHOro Ha puUCyHKe (Bce
[LBYTPaHHble yribl npsamble).
1 1

2

1

2
16. (3 6amra) 3aka3 Ha 126 OTKpLITOK NepBblii AM3aliHEp BbINONHAET Ha 5 4acoB
bbicTpee, yem BTOpoi. CKONbKO OTKPLITOK 3a Yac M3roTaBNMBAET NEPBLI AW3aliHep, eciu

W3BECTHO, YTO OH 3@ YaC MOXET NPUTOTOBUTb HA 5 OTKPLITOK GoNblie BTOPOro?

ITanoHbl OTBETOB:

Homep 1,23 | 4 6 8 10 |11 (12 |13 | 14 | 15 | 16

3aflaHus

OtseT 2 | 3 |50 (025 -7 -10 3500 15 | 11| 9 | 5 | 6 | 13
TbiC

29




	3. (1 балл) Стоимость услуг частного дизайнера возросла на 10%. Определить, сколько стоили услуги дизайнера до подорожания, если после клиент заплатил 55000руб?
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