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1. PesyabTarsl 00yuenus, persiamenTuposanubsie ®I'OC COO ¢ yyerom ®I'OC CIIO

[IpenmeTHbIE pe3ynbTaThl HA 0a30BOM YPOBHE OTPaXKaIOT:

JIP6 01. Brnanmenwe weTogamMM JOKa3aTeNbCTB, AaJTOPUTMAMHU pPEUICHUS 3ajad; yMEHHE
(bopMyIHpOBaTh OMNpENeIeHUsl, aKCHOMBI WM TEOpPEMbl, NPUMEHATh HX, HPOBOAUTH JOKa3aTesbHbIC
paccyxJIeHUs B X0JI¢ pelIeHus 3aa4;

JIP6 02. YMenue onepupoBarh MOHATUSMH: CTENICHb YHUCIIA, JJOrapu(M YnCiIa; yMEHHE BBITIOTHSTD
BBIUMCIICHUE 3HAUYCHUN U TIPEOOpa30BaHUs BRIPAKECHUH CO CTETCHSAMH U JorapupmaMu, mpeodpa3oBaHUs
JIPOOHO-PANMOHAIBHBIX BBIPAKCHHI,

JIP6 03. YMmeHue onepupoBarh MOHATHIMU: PalliOHANBHBIC, HPPAIMOHAIBHEIE, TIOKa3aTeIbHbIE,
CTENEHHbIE, JIOTapu(PMUUECKIE, TPUTOHOMETPUYECKNE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

JIP6 04. YMenue omepupoBaTh MOHATHAMM: (QYyHKIUS, HeNpepblBHas (YHKIMS, MPOU3BOJHAS,
nepBooOpaszHas, ONpPENeIEHHbIM MHTErpaj; YMEHHUE HAXOAWUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIIHM,
HCIOJIb3Ys CIIPAaBOYHBIE MaTepuaibl; UCCIEN0BATh B MPOCTEHIINX CiIy4asX (YHKIMM HA MOHOTOHHOCTb,
HaxXoJIuTh HauOOJbIIME W HAUMEHbLINE 3Ha4eHHs (YHKUMM; CTPOUTHh TpaduKUu MHOTOWIEHOB C
WCIOJIb30BAaHUEM allllapara MaTeMaTUYEeCKOT0 aHallu3a; MPUMEHSTh IPOU3BOJHYIO IIPH PELICHUH 3a/1ad Ha
JBUKEHUE; peIIaTh MPaKTUKO-OpPUEHTHUPOBAaHHBIE 3a/1aul Ha HauOOJbIINE M HAaMMEHbIINE 3HAYEeHUs, Ha
HAXOXKJEHHE IyTH, CKOPOCTH U YCKOPEHUS;

JIP6 05. YmeHue omnepupoBaTh MOHATUSMU: paldoHalbHAs (QYHKLUSA, MOKa3aTeabHas (QyHKIUS,
cTeneHHas QyHKLUs, JJorapupmuueckas GyHKINS, TPUTOHOMETpHUUeckre GyHKINU, 0OpaTHbIe (PyHKIUU;
YMEHHE CTPOUTH I'paUKH H3ydeHHBIX (YHKIHH, HCIOJIb30BaTh TpadUKU MPH U3YHYEHUU MPOLIECCOB U
3aBHCUMOCTEH, MpHU PELICHUU 33Jad U3 JAPYTUX Y4eOHBIX NMPEIAMETOB M 3a/ad U3 pPEalbHOM KU3HH;
BBbIpaXkaTh (POPMYJIaMU 3aBUCUMOCTH MEXAY BEIMUNHAMY;

JIP6 06. YMeHue pemaTh TEKCTOBBIC 3a7a4d Pa3HbIX THUIIOB (B TOM YHCJIE Ha MPOIEHTHI, JOIH U
YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJOTHW, 3a7a4d U3 00JacTU YIpaBICHMS
JUYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTABIISATh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI
10 YCJIOBHIO 33Ja4M, UCCIIEI0BATh MOIyYCHHOE PEIICHUE U OLIEHUBATh IPaBAONOA00HOCTh PE3yNIbTaTOB;

JIP6 07. YMeHue onepupoBarh MOHATUAMH: CpeaHee apupMeTHIecKoe, MeauaHa, HauoobIIee 1
HauMEHblIee 3HAYCHMs, pa3Max, AUCHEPCHUs, CTAHJAPTHOE OTKJIOHEHHWE YMCIOBOro Habopa; yMeHHe
U3BJIEKaTh, UHTEPIPETUPOBATh HH(OPMALINIO, IPECTABICHHYIO B TaONULaX, Ha AUarpammax, rpadukax,
OTPaKaIOLIYI0 CBOMCTBAa peaylbHbIX MPOLECCOB M SIBIECHUH; MPEACTaBISATh MHPOPMALUIO C IOMOIIBIO
TabIMIl U JUarpaMM; UCCIIEA0BaTh CTATUCTUYECKHUE IaHHbIE, B TOM YUCIIE C IPUMEHEHHUEM Ipau4ecKux
METOJIOB U MNIEKTPOHHBIX CPEICTB;

JIP6 08. VYmeHue onepupoBaTh MOHATUAMHU: CIIydallHBIH ONBIT M CllyyaiiHoe coObITHE,
BEPOATHOCTh CIIy4ailHOro COOBITHS; YMEHHE BBIUMCIATH BEPOSTHOCTb C MCIIOJIB30BAHHUEM I'paUuecKux
METO/IOB; MPUMEHATh (OPMYJbl CIOKEHUS U YMHOXKEHMsI BEpOATHOCTEH, KOMOWHATOpHbIE (DaKThl U
GopMynbl IpU pEIIEHUH 337a4; OLICHWBAaTh BEPOSTHOCTU pEAIbHBIX COOBITHIA; 3HAKOMCTBO CO
CIlyyallHBIMM BEJIMYMHAMM; YMEHHE TPHUBOAUTH INPUMEPHl NPOSBICHHUS 3aKOHA OOJBLIMX YHUCENT B
MPUPOAHBIX M OOLIECTBEHHBIX SIBICHUIX;

JIP6 09. VYmenue omnepupoBaTh MOHATUSAMHU: TOYKA, MpsMas, IUIOCKOCTb, HPOCTPAHCTBO,
JBYT'PAHHBIM YroJI, CKPELIMBAIOUIMECS NPSMbIE, MApALIENbHOCTh M NEPIEHAUKYIAPHOCTb NPSMBIX U
IJIOCKOCTEHN, Yrojl MEXKIY NPSAMBIMHU, YTOJI MEXIY NPSIMOM U IUIOCKOCTBIO, YrOJ MEXKIY IUIOCKOCTSMH,
paccTOsTHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHME MEKIY NPSAMBIMH, PACCTOSHUE MEXKIY IJIOCKOCTSAMU;
yMEHHE HCMOJIb30BaTh MpPU PEIIEHUM 33/a4 HM3yuyeHHbIe (DAKThl U TEOpEMbl IUIAHUMETPUH; yYMEHHE
OLIEHUBATh pPa3Mepbl 0OBEKTOB OKPYKAIOILIET0 MUPA;

JIP6 10. YmeHue omnepupoBaTh MOHATHSIMU: MHOTOTPAaHHMK, CEUEHHE MHOTOIpPaHHUKA, KyO,
napaiesenune]], npusMa, nupaMmuza, GUrypa 1 HOBepXHOCTh BpallleHHs, IIMIUHJIP, KOHYC, I1ap, cdepa,
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ceuyeHHss (QUTYpHl BpalIeHHs, IUIOCKOCTh, Kacawomascs cgepbl, IMIMHAPA, KOHYCa, IUIOIAIb
MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, [UIMHAPA, TUIOMaab chepbl, 00beM Kyda, IpSIMOYrOJIbHOTO
napaiesienumnea, TUpaMuIbl, IPU3MbL, IIKHAPA, KOHYyCa, [1apa; yMEHUEe N300pakaTh MHOTOTPAHHUKHU
Y TMIOBEPXHOCTH BPAIICHUS, UX CEUCHHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHME paclo3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE; YMEHHUE pAaclO3HABATh IPABUJIbHbBIE
MHOTOT'PAHHUKY;

JIP6 11. Ymenue omnepupoBaTh MOHATHIMHU: JBIKEHHE B MPOCTPAHCTBE, MOJOOHBIE (HUTYPHI B
IIPOCTPAHCTBE; UCIIOJIb30BaTh OTHOLIEHUE IUIOIIAJEH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX (QUIYp IpU
pEelIeHNH 3a/1ay;

JIP6 12. YMeHue BBIYHCIATH TEOMETPHUYSCKHE BEIWYWHBI (IUIMHA, Yroj, IUIONIA[h, O00BEM,
IJIOLIAa/1b TIOBEPXHOCTH ), UCIIONIB3YS U3yUEHHbIE (POPMYIIBI U METO/IbI;

JIP6 13. YMeHue omnepupoBaTh MOHATHSAMH: MPSMOYrojbHAas CUCTEMa KOOPAUHAT, KOOPIAMHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKAISIPHOE IPOM3BEJEHUE, Yrojd MEXAy BEKTOpaMHu, CyMMa
BEKTOPOB, IPOU3BEJCHHE BEKTOpa Ha YHCIIO; HAXOAUTh C MOMOIIBI0 HM3yYEHHBIX (OPMYIl KOOPIUHATHI
CepEeNHBI OTPE3Ka, PACCTOSIHUE MEXAY IBYyMs TOUKaMU;

JIP6 14. Ymenue BpIOMpaTh MOAXOIAIINN U3YUSCHHBIN METO JUIsl PEIICHUs 3a]a4d, paclo3HaBaTh
MareMaTH4yeckue (akThl W MaTeMaTUYeCcKHe MOJEIW B TMPUPOTHBIX M OOIIECTBEHHBIX SIBICHUSX, B
HCKYCCTBE, yMEHHME IPUBOAUTH IPUMEPHl MAaT€MATUYECKUX OTKPBITUH POCCUHCKOM W MHUPOBOU
MaTeMaTu4eCKOM HayKH.

OK 01. Berbupats criocoObl pemenust 3aaa4 npo(pecCHoHATbHON e TeTFHOCTH MPUMEHUTEIBHO K
pa3INYHBIM KOHTEKCTaM

OK 02. Ucrnonp30BaTh COBPEMEHHBIE CPENICTBA TTOMCKA, aHAJIW3a M MHTEPIpeTauu nHpopmaIumy,
1 uH(GOPMAIMOHHBIE TEXHOJIOTMH I BBHIIOJTHEHUS 33/1a4 MPOo(eccOHaNbHON AESITETbHOCTH

OK 03. IlmanupoBaTh W peaTu30BBIBaTH COOCTBEHHOE MPOPECCHOHATBHOE W JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATEIBCKYIO IEATEIbHOCTh B MPOQPECCUOHATIBHON cdepe, UCIONB30BaTh 3HAHUS T10
(bMHAHCOBOM T'PAMOTHOCTH B PA3IMYHbBIX KU3HEHHBIX CUTYaLUSIX

OK 04. DddexTnBHO B3auM0OI€HCTBOBATH U Pa0OTaTh B KOJUICKTUBE U KOMaH/IE

OK 05. OcymiecTBiasiTb YCTHYIO M NMHUCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu ¢ y4eToOM 0COOCHHOCTEH COMAILHOTO M KYJIBTYPHOTO KOHTEKCTA

OK 06. IIposiBasiTh T'paXAaHCKO-MATPUOTUYECKYIO MO3UIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJWLMOHHBIX OOIIEYEIOBEUECKUX LEHHOCTeH, B TOM UHCJIE C Y4YeTOM
FapMOHH3ALMU  MEKHAUUOHAIBHBIX M  MEXPEJIWTMO3HBIX OTHOLICHWW, MPUMEHATh CTaHIAPTHI
AHTUKOPPYILIMOHHOTO MTOBEACHUS

OK 07. CopeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIICH Cpelbl, pecypcocOepeKeHUI0, MPUMEHSThH
3HaHHUS 00 M3MEHEHUU KJIMMara, MPUHIUIBI OepEeXIMBOTO MPOU3BOACTBA, d(PPEeKTUBHO IeCTBOBATH B
Ype3BbIYAHHBIX CUTYALUSX.

@Dopmupyemovie npogheccuonaivhvie KOMREmMeHYUU no npogheccuu’
23.01.08 Cnecapv no pemonmy cmpoumenbHvlX MAuWiUH

I1K 1.1. OnpenensTh TEXHUUECKOE COCTOSIHUE CUCTEM, arperaTos, y3JI0B, IPUOOPOB aBTOMOOMIIEH yist
COXpaHEHHUs1 paboTOCIIOCOOHOCTH, MPEAYIPEKICHUS OTKa30B U HEMCIIPABHOCTEH.
1K 1.3. BBINOJHATS KOMIUIEKC MEPOIIPUATHI N0 cOOPKE, PEryIMpOBKE U UCIBITAHUIO CUCTEM, arperaroB

" Y3JIOB aBTOMO6HHCﬁ, JJI OIICHKH Ka4C€CTBA BBINIOJTHCHHBIX pa60T.



2. D oHJ OLIEHOYHBIX CPpE€ACTB AJid BXOAHOT'0 KOHTPOJIsA

Bxo/1HOW KOHTPOJIb COCTOMT U3 3aJlaHMid, B3ATHIX U3 OTKpbITOro 6anka OI'D u BIIP mo maremaruke.
Ha Brinonnenue 3ajaHuii BXOAHOTO KOHTPOJIS AaeTcs 1 akajmeMuueckuit yac (45 MUHYT).

Bxo/1HO KOHTPOJIb COCTOUT UX 2-X YacTel: 0053aTeIbHON U JOTTOTHUTEIBHOM.

OO6s13aTenbHas 9acTh COJEPIKUT 3aJaHHsI MHHUMAJIBLHOTO 0053aTeIhbHOTO YPOBHS, JOTIOJTHUTEIbHAS
qacTh — 00Jiee CIOKHBIC 3aJaHHUS.

[Ipu BeIMOTHEHUU 3aaHUI TPEOyeTCs MPEACTaBUTh XOJ PEIICHUS U YKa3aTh IMOJIYYEHHBIH OTBET.
[IpaBUsIbHO BBIMIOJHEHHOE 3aJaHME U3 00S3aTEIHLHOM YacTH OLICHMBACTCS B OJWH Oalljl; MPaBHIBHOE
BBITIOJTHEHHUE 3aJIAHUH JTOTIOJTHUTEIHFHOW YacTH OlleHUBaeTCs 3 OauiamMu wiu 1-2 GajuramMu 3a 4acTHIHOE
perieHue.

bainel, mosy4yeHHbIE 32 BCE BBITIOJHEHHBIE 33/JaHUSI, CyMMUPYIOTCSI.

Illkana nepesoda 6annoe 6 ommemku o NAMUOANIbHOU cUCHIEME

Ommemka Yucno 6annoe,
Heo0xXo0umoe 013 NOIyUeHUs OMMEmKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

OopaszosamenvHule pe3yibmamol, noodaexcauiue nposepke (j1emennot):
JAP6 1, IP6 5, ZIPG 6, 1P6 9, JIPG 12, JIPG 14.

OK 01, OK 02, OK 05, OK 06.

K 1.1. TIK 2.2 TIK 2.4



3adanusn 6x00H020 KOHMPONA

Oo0s13aTe/ibHASA YACTh
Ilpu pewrenuu 3a0anuii 1-4 3anuuiume npagunbHbLIL OMEEM U3 Yemblpex NPEOIOHCEHHIX:
1. (1 6am1) Packpoiite hopMyiTy COKpaIIEHHOTO YMHOKEHHs a°-b?:
A) a?-2ab+b? B) (a-b)(a+b); B) a’+2ab-b?; I') (a-b)(a-b)
2. (1 6ayn) Ilmomaas TpeyroabHUKA BRIYUCIICTCS IO hopmyre:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0 s,

3. (1 6ayn) Kakoe u3 cienyromux 4uce 3aKIF0YeHO MEX /Iy YUCITaMH 17 4 8

A)0,4;5)0,5;B)0,6; ') 0,7
4. (1 6ann) Jausl rpaduxu ¢pynkuuii. Kakas popmyna coorBercTByeT rpaduky 3):

1) o 2) | 3)

o] 11 o[ 1 ol 1

1 9

=—x—06 _ .2 ——
A)y 2 p)Y = F _8x+1l;13)y X; T) y=x+5.

Ilpu svinonnenuu 3ad0anuil 5-8 3anuuwiume x00 peuieHusn u nOJAY4YeHHbLI OMeem.

5. (2 6amna) Berauciure: 2 5
6. (2 6aiuta) Pemnre ypasHenue X2-7x+10=0. Eciu ypaBHeHHE nMeeT 60JIee OTHOTO KOPHS, B OTBET

3alUIINTE MEHBIITUN U3 KOPHEH.

7. (2 6amna) Jlna pemonTa Tpedyercst 57 pynoHOB 000eB. Kakoe HamMeHbIee KOJMUYECTBO IMAYCK

000ITHOTO KJIesl HY’KHO JJIsl TAKOTO peMOHTA, eciii 1 mayka KJjiesl paccuMTaHa Ha 5 pylnoHOB?

8. (2 6aymna) Bricora BH mnapamienorpamma ABCD nenut ero cropony AD Ha otpe3ku AH=2 u

HD = 32. Jluaronans napamnenorpamma BD pasna 40. Haliaurte miomanp napaiienorpamma.

QOHOJIHI/ITGJII)HEIH 4acThb

Ilpu svinonnenuu 3ad0anusa 9 3anumwume x00, 000CHO8aAHUE PeuleHUs U NOTYYEHHbLIL Omeem.
9. (3 6amna) Ppi0070B MPOIUIBLT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX MO TEUCHHIO

peku, 3aTeM Opocui SKOpb, 2 yaca JIOBUJ pbIOy M BepHylIcs OOpaTHO depe3 5 yacoB OT Hadajia
nyremecTBuss. Ha kakoe paccTossHME OT NPUCTAaHW OH OTIUIBUI, €CIM CKOPOCTh TEUEHHUs PEeKH paBHa
2 KM/4, a COOCTBEHHAs! CKOPOCTh JIOIKH 6 KM/4?

ITAJOHBI OTBETOB:

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




3. DoH[ OLIEHOYHBIX CPEACTB /ISl TEKYLEro KOHTPOJIsI

Texylmuii KOHTPOJIb IPOBOAATCS BO BpEMS ayIUTOPHBIX 3aHATHM IO MaTeMaTUKE B COOTBETCTBUU C
y4eOHbIM TuTaHoM H pabodeid mporpamMmMel COO0.02.01 «MaremaTtuka» 1o BCEM paszzeiaM HpOorpaMMBL.
Tekymuii KOHTPOJIb COCTOMT M3 ABYX YaCTeH: TEOpeTHUeCcKor 1 mpakTruueckoid. [Ipu sTom oOyuaromiuecs
II0JIy4YalOT /IB€ OTMETKHU.

Teopernueckast 4acTh MPOXOAUT B (OPME YCTHBIX OTBETOB: OOYYAIOUIMECS BBITATHBAIOT MSATh
KapTOu€eK C BOIPOCAMM, JJAIOT IOJHBIA OTBET (CO CIIMCKOM BOIIPOCOB 00yYaroIIMecsl 3HaKOMATCS B Hadasie
M3Y4YCHUS pas3zena).

Ikana nepeeooda 6annoeé ¢ ommemku no NAMUOANILHOL cucmeme

Ommemxka Konuuecmeo eéepnvix omeemoe na meopemuueckue 60npocol
«3» (y00s.) 3

«4» (xopouio) 4

«3» (omauuno) 5

3aaHus MPaKTUUECKOM 4acTu (KOHTPOJIbHBIE Pa0OThl) YACTUYHO B3ATHI U3 OTKpBITOro 6anka EI'D u
BIIP no marematuke.

Ha BrimotHEHHE KOHTPOIBLHOM pabOTHI 10 MaTeMaruke aaercs 1 akageMmuyeckuit yac (45 MUHYT).

KonrponbsHas pabota coctout ux 2-x yacteil. B nepBoit yactu mpearaeTcsi BBINOJHUTD 4 3a1aHus
— BBIOpATh MPaBUJIbLHBIA OTBET U3 YETHIPEX MpPEUIOKEHHbIX. Bo BTOpoil yacTu mpezsiaraercsi BHIIOIHUTD
6 3amaHuit — 0(hOPMHUTH XOJT PEIICHUS U 3aITUCaTh TOTyIEeHHBIN OTBET.

3a mpaBWJIbHOE BBITTOJIHEHHE JIFOOOTO 3aaHus TIEPBON YacTH OOYJarONIUICs TIOTydaeT OUH Oasa.
[IpaBuIBHOE BBITIOJTHEHUE 3a/IlaHHMA BTOPOH YacTh oleHuBaeTcs 2 Oaytamu win 1 OaimioM 3a 4aCTUYHOE
peuieHue.

bannel, noiay4deHHbIE 3a BCE BBIIIOJIHEHHBIE 3a/I1aHUSL, CYMMHUPYIOTCA.

Illkana nepesoda 6an106 6 ommemKu no NAMUOANIbHOU cucmeme

Ommemka Yucno o6annos,
HeoOx00umoe 01 nOJIy4eHuss OMmMemKu

«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16

3.1 IlIpamvie u nnockocmu, KOOPOUHAMbL U 6eKMOPbL 6 RPOCMPAHCI €

Oopa3zosamenvHule pe3yivmamol, noodexcauiue npogepke (3j1emenmot):
JAP6 1, 1P6 9, IP6 11, JIP6 12, Z1P6 13, JIPG 14.
OK 01, OK 03, OK 05, OK 07.

IK 1.2.

Teopernyeckue BONPOCHI:
Coopmynupyiite Teopemy [ugaropa.
Ilepeuncnure 0CHOBHBIE (PUIYPBI B IPOCTPAHCTBE.
[lepeuncnure cnocoObl 3aJaHNS TJIOCKOCTH.
[Ipomomxure Tteopemy: «Eciau ogHa W3 JABYX MNapauleNbHBIX MNPSAMBIX NEPHIEHAUKYISIpHA
IUIOCKOCTH, TO...».
[Tponomxure Teopemy: «Eciu aBe napasienbHble INIOCKOCTH MEPECeKaloTCsl TPEThEH, TO.. . ».
Coopmynupyiite onpeneseHne IByrpaHHOTO yIiia.
7. PackpoiiTe MOHATHE «yroJ MEXITy IPSIMBIMI».

el N =

o v



[lepeunciure B3aMMHOE PACIIONOKEHHUE JIBYX NPSMBIX B IPOCTPAHCTBE
Kakue npsimple Ha3bIBaIOTCS NapauIEIbHBIMU B IPOCTPAHCTBE?

10. Kakue npsiMmble Ha3bIBAIOTCS CKPEIIMBAIOIIMMHUCS B IIPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBaIOTCS EPIEHIUKYISIPHBIMU B IPOCTPaHCTBE?
12. Tlepeuncnure B3aMMHOE PACHOI0KEHHE MPSIMOI U TNIOCKOCTH B IMTPOCTPAHCTBE.
13. PackpoiiTe MOHATHE «yroJ MEX]y IPSMOH U TIJIOCKOCTHIOY.

14. PackpoiiTe NOHATUE «1aPAJUIETBHOCTD NPSIMOM U III0CKOCTH.

15. PackpoiiTe noHATHE «IEPIEHIUKYISIPHOCTD MPSIMON U IJIOCKOCTH.

16. IlepeuncnuTe B3aMMHOE PACIIOJIOKEHUE IBYX IJIOCKOCTEH B IIPOCTPAHCTBE.
17. PackpoiiTe MOHATHE «YrOJ MEXKIY II0CKOCTSIMI.

18. PackpoiiTe MoHATHE «TapAIIETBHOCTD TUIOCKOCTE».

19. PackpoiiTe MoHATHE «IEPICHANKYISIPHOCTD TUIOCKOCTEM».

20. Kak HailT paccTOSIHUE OT TOYKH JI0 TPSMOii?

21. Kak HaiiTH paccTOSTHUE MEXKTy IPSIMBIMH?

22. Kak HaiiTH pacCTOSTHUE MEXKTY TUIOCKOCTSIMH?

23. Tlpomomxute onpenenenue: «l[lepneHIUKyIsIp — 3TO.. . ».

24. Tlponomxwute onpenencHue: «HakmoHHAS — 3TO. .. ».

25. Iponomxute onpenenenue: «[IpoeKus HAaKIIOHHOH — 3TO...».

26. [lepeuncinTe CBOWCTBA MapauIEIBHOTO MTPOEKTHPOBAHHS.

27. I3 4ero cOCTOMT MPSIMOYTOJIbHASI CHCTEMa KOOPMHAT B POCTPAHCTBE?
28. Eciu To4YKa JISKHT B TUIOCKOCTH XY, Kakas KOOpJIMHATA Y Hee HyJIeBas ?
29. [IpuBeauTe mpUMep KOOPIMHAT TOUKU A, KOTOPAs JISKHUT HA OCH Z.

30. PackpoiiTe IOHATHE «BEKTOPY.

31. Kakuie BEeKTOpHI HA3bIBAIOTCS KOJUTMHEAPHBIMU ?

32. Kakue BEKTOPbI Ha3bIBAKOTCS EPIEHAUKYIAPHBIMU?

© o

KonTpoJsbHasi padora

IlepBas yacTp
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasunvbHblil OMeEem U3 Yemulpex nPeoioHceHHbIX.

1. (1 6amn) PacmudpyiiTe kpaTKyro 3armuch: a€ .

A) Toyka @ MPUHAUICKHUT IIOCKOCTH f; b) Touka a mpuHammexuT npsmoi §; B) mpsamas a
MPHUHAJISKUT TWIOCKOCTH f3; ') mpsiMast & mepecekaeT IIoCKoCTs 5.

2. (1 6amn) IIpsmeie AB u CJ] ckpenuBarorcs. Kakoe pacnonoskenne umerot npsimbie AC u BJ1?

A) napamenbheie; b) nepnennukynspusie; B) ckpemusatorces; ') nepecekarorcs.

3. (1 6amn) Kakue u3 Bexropos a(1,2,-3), c(3,6,-6), B(2,4,-6) xoummHEeapHbIe?

A) a, B; b) ¢, B; B) a, c; I') kommHEapHBIX BEKTOPOB HET.

4. (1 6amn) Jausl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHoii Kakoro oTpe3Ka SBIsSETCsS TOUKa
M(0,3,4)?

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

Bropas yacte

Ilpu évinonnenuu 3adanuii 5-10 3anumiume xo00 peuieHus u NOJIYYEHHLLIL OMEEm.

5. (2 6amna) Yepes xoHIbl oTpe3ka AB u ero cepennny M mpoBeneHsl napasuielbHbIe TpsSMBbIE,
MEPECEKAIOIINE HEKOTOPYIO IJIOCKOCTh B Toukax Ai, Bi m Mi. Haiinure nnuny orpeska MMi, ecnu
otrpe3ok AB He nepecekaet miockocTh U ecinu AA1=6,8cm, BB1=7,4cwm.

6. (2 6anna) Ipsameie AC, AB n AJ] nmonapuo nepnenaukyasipusl. Haiinute orpezox CJ/I, ecnm
AB=5 cm, BC=13 cMm, AJI=9 cm.

7. (2 6amna) (2 6anna) Jlansr BekTopsl a(-6,0,8) , B(-3,2,-6). Haiinure ckanspHoe Mpou3BeneHUE
BEKTOPOB.




8. (2 6amna) Haueptuth kyd ABCIA1B1C1/11. [TocTpouts Touky KEAB, Touky MEJ11C, oTpe3ok

PEEA1B1Ca.

9. (2 6ayua) Tlpyu KaKUX 3HAYEHUAX 11 BEKTOPHI d (4,n,2), 6(1,2,n) nepnesMKy/IapHbl?
10. (2 6amma) Odopmure muct Oymarn A4 BepTUKAIBHBIMH, TOPU30HTAJIHHBIMH, HAKIOHHBIMH
JUMHHUSMH, UCIIOJIb3YS PAa3HbIC IBETOBBIC OTTECHKH.

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aaHus
OTtBeT B B A B 7,1 15 -30 - -1 -

3.2 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue gynkyuu

Oobpazoeamenshbie pe3yiomamot, nooaexcaujue nposepke (31eMeHmul):
JP6 1, 1P6 3, Z1P6 5, JIP6 14.

OK 01, OK 02, OK 03.

1.
2.

Teopernyeckue BONpPOCHI:
Uemy paBeH yroi B OJUH pajguaH?
B kakux 4dYerBepTAX TPUTOHOMETPUUYECKOTO Kpyra (QYHKUIHS Yy=SInX MpPUHHUMAET

MOJIOKUTENbHBIC 3HAYCHUS ?

3.

B kakux 4eTBepTsIX TPUTOHOMETPUUYECKOTO Kpyra PyHKIUS y= COSX MPUHUMAET

OTPULIATCIIbHBIC 3HaYeHUs?

4.

BO0oo~No O

IopsaKa.

17.

IopsaKa.

0.
11.
12.
13.
14.
15.
16.

[Iponomxure onpenenenue: «CHHYC OCTPOTO yriia — 3TO...».
[Iponomxure onpenenenue: «kKocuHyc ocTporo yria — 3To...».
[Iponomxure onpeneneHue: « TaHreHC OCTPOTO yriia — 3TO...».
CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOXKIIECTBO.

Uemy paBHO npousBeacHue tgX*Ctgx?

Yemy paen Sin(2x)? ChopMyaupyiTe MpaBUiIO BEIYHCICHHUS.

Uemy paBen €0S(2x)? ChopMyaupyiTe mpaBUIO BHIYUCICHHUS.
[epeuncnure TpuroHOMEeTpUUECKHUE QYHKIIUH, YKAKUTE UX MIEPHUOIBI.
Yemy paBeH mepuo GyHKIuHA Y=C0S(4X)?

eMy paBeH nepuo]l GyHKIuu y=cos(x/4)?

Omnpenenute obOnacte 3HaueHUs GyHKIUHU y=3c0s(5X)?

[epeuncnure crocoObl pelICHUs TPUTOHOMETPUICCKUX YPABHCHHI.
PackpoiiTe anropuT™m perieHus OAHOPOJHBIX TPUTOHOMETPHUYECKUX YPABHEHHH IMEPBOTO

Packpoiite anroputm peuieHus OJHOPOIHBIX TPUTOHOMETPUYECKHX YpaBHEHUU BTOPOTO

KonTpoanLuas padora
IlepBast yacTh

IIpu pewenuu 3a0anuit 1-4 3anumiume npagubHbLL OMEEm U3 Yemulpex nPedi0HceHHbIX.

1. (1 6anm) B AABC COSCZj—g. Kakas u3 cropon siBnsiercs runoreny3zoi AABC?
A) AB; B) AC; B) BC; I') CB.

2. (1 6amm) YoM kakoii yeTBepTH siBisgercs yroa a=410°?

A)I;B) II; B) II; T) IV.

3. (1 6amn) Kakue u3 ¢pyHKImit ABAsSIOTCS YETHHIMU?




A) y=sin x; b) y=cos x; B) y=tg x; T') y=ctg x.
4. (1 6ann) Ilepuoxa dpyHKIUM y=sinx?
A) n/2; b) 2n; B) 4m; T') m.

Bropas yacth

Ipu eévinonnenuu 3adanuii 5-10 3anumwume xo00 pewieHus u NOAYUEHHbLIL OMeem.
. T T
5. (2 6anna) Beraucnure: sin S T Cos.

N V2 . V2
6. (2 6anna) Haliiute 3HaYeHNUE BRIPAKCHHUS 4arccos7 - 4arcsin(— 7)

7. (2 6anna) Haiiaute 3Ha4eHNE BBIPAYKEHUS Ttg 13°. g 77°.

1 N .
8. (2 6ama) Pemute ypaBHEHHE COS X = > 3anuinTe HaMMEHbBIIIUH MTOJIOKUTEIIBHBIA KOPEHb

YPaBHEHUS.

9. Pemmre ypaBHenue Sin? x - 4 sin x + 3 =0.
10. Iocrpoiite rpaduk TpUroHOMETpHYECKON GYHKIIMU Y=2 SINX

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aMaHns
OrBer b A B b 1 2n 7 /3 | n/2+2nn,

ne Z

OopazoseamenvHble pe3yibmamol, noOaeHcauiue nposepke (I1emenmat):

3.3 Ilpouseoonasn u nepsoodpasnas hynkyuu

JIP6 1, JIPG 4, JIPG 6, JIPG 14.
OK 01, OK 03, OK 06.
TK 1.4,

NG~ WNE

9

10.
11.
12.
13.

14.
IIPOU3BOJHOM.

15.

16.

17.

Teoperuyeckue BONpPOCHI:
[Iponomxkure onpenenenue: «lIpousBoanas —3t1o...».
Packpoiite reoMmeTpruyeCcKuii CMbICI MPOU3BOIHOM.
Packpoiite ¢puznyeckuii CMBICI TPOU3BOTHOM.
[lepeuncnure npaBuiia BEIYUCICHUS TPOU3BOAHBIX.
Uemy paBHA MPOU3BOIHAS CTETIEHHOM (PyHKIIHH?
Uemy paBHA MPOU3BOIHAS POU3BEACHUA?
Uemy paBHA TPOU3BOIHASI YACTHOTO?
Uemy paBHA MPOU3BOIHAS CIOMKHOU QYHKIHH?
Cdopmynupyiite npu3Hak Bo3pacTaHus (PyHKLIUU.
Cdopmynupyiite npu3HaK yObIBaHUS (YHKIIHMH.
CoopmynupyiiTe NpU3HaK TOYKH MaKCUMyMa (DyHKIIMH.
CdopmynupyiiTe Npu3HaK TOYKH MUHUMYMa (QyHKIIMH.

CocTaBbTe aIrOpUTM peIIEHHUs 337a4 Ha HAXOXJAEHUS HAuOOJBIIEr0 M HAMMEHBIIETO
3HaueHUs QyHKIHU Ha OTpe3ke?
CocTaBbTe AITOPUTM HCCIIEAOBAaHMS W TOCTpOeHHs Tpaduka (QYHKIHMH C HOMOIIBIO

[Mponomxute onpenencuue: «Pynkuus F(X) Ha3piBaeTcs ...».
Packpoiite reoMeTpruueCKil CMBICI ONIPEIEICHHOTO UHTETpaa.

HpOI[OJ'DKI/ITC OMPCACIICHUC! ((KpHBOHHHCﬁHaH Tpareuus — 3TO...».
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18.  Coopmynupyiite popmyny Herorona-JIeiibnuna.
19. B uem 3akiovaercs oOmuUi BU BCEX MEPBOOOPA3HBIX?
20.  Ilepeuncnure mpaBuiIa BEIYUCICHUS HHTETPAJIOB.

KoutpoanHas padora
IlepBas yacThL
Ilpu pewienuu 3a0anuil 1-4 3anuniume npasunbHulil OMeEem U3 Yemulpex nPeoioHceHHbIX.

1. (1 6am1) Yemy pana npoussoHas GyHKIun y=2x°7?

A) y'=5x;B) y'=6x; B) y'=6;T) y=6x°.

2. (1 6amn) ITo xaxoit u3 GopmMyn BEIYUCISAETCS TPOU3BOIHASI YACTHOTO?

A) (uHv) =u+v'; B) (wv) =u'vruv’; B) () = =5 ;s D(flg() =f (ex)*g (x).
3. (1 6amn) Pemmure ypauenue f'(x)=0, ecnu f(x)=3x? — 6x +4. BribepuTe OTBeT.
A)1;b)-1;B)4;T) -4.

4. (1 6ayur) OGwmmit BUJ Beex mepBoooOpasHbIx s f{x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropasi yacth
Ilpu evinonnenuu 3a0anuii 5-10 3anuwiume x00 peuwieHus u nOJIY4EeHHbLI OMEEm.

x(f) = P JPT
5. (2 6amma) MarepuanibHast TOYKa JBHKETCS TIPSIMOJINHECHHO 10 3aKOHY 4 (tme
X — paccTOsTHUE OT TOYKU OTCUETa B METpax, t— BpeMs B CEKyHJaX, U3MEPEHHOE C Havyasla JIBUKEHUS).
B kakoii MOMEHT BpeMeHH (B CEKyHaX) ee CKOpOCTh Obliia paBHa 5 m/c?
6. (2 6amna) Ha pucynke u3obpaxén rpaduk ¢yakiuu Y =f(X) u kacarenpbHas K HEMy B TOYKE C

abcrccoit Xo. Hatinure 3nauenue npousBoanoit pyukiuu f(X) B Touke Xo.
YA

7. (2 6anna) Pemure HepaBeHCTBO: X>-16 < 0
8. (2 6amma) Ha pucynke m3obpaxken rpaduk ¢ynkiun Y=f(X), onpemenénnoii Ha uHTEpBaie
(—3; 11). Haitmure Hanmenblee 3HaueHue ¢pyaknuu f(X)Ha orpeske [2;9,5].

b -
A y = fix)

N\
YN I\
AR EERE
/ ‘-,lII]
NN \,}
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9. (2 6anna) Ha pucynke u3obpaxén rpapuk HekoTopoit dyHkiuu Y = J(x) (mBa myda ¢ oOmei
HauanbHOW TOuKoil). Ilonb3ysich puUCYHKOM, poranciure (8) —F (6), meF (x)— oAHa U3

epBOOOPA3HBIX PYHKIIUH f(x).
A

Lo}
[s]

|
I
|
I
|
|
|
|
|
1|
|
|
|
|

|
o 1 7 8

10. (2 6amna) ®upme «JIuzaita+» BBIIENAIOT ydacTok 3emiu miomanpio 100 M2 Ilpepmararor
YeThIpe y4yacTKa paszHbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoil yyacTok 010OpUT IUPEKTOP
bupmel «JlnzaiiH+»y, yauThIBas, YTO HEOOXO0AUMO OYAET MOCTaBUTh 3200 MO MepUMETPY?

L.
==
X

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OtBer r B A b 8 1,25 | (-4;4) -3 12 10x10

3.4 Mnozozpannuku u mena epawieHus

OopazoseamenvHble pe3yibmamol, nooaexHcauiue nposepke (I1emenmat):
J1P6 1, 1P6 6, ZIP6 9, Z1P6 10, IP6 11, /1IP6 12, /1P6 14.

OK 01, OK 03, OK 05, OK 06, OK 7.

K 1.1, IIK 1.2.
Teoperuyeckue BONpPOCHI:
1. [Iponomxkure onpenenenue: «MHOTOIPaHHUK — 3TO. ...
2. [Iponomxkure onpenenenue: «lIpusma —310...».
3. [Iponomxure onpenenenue: «IpsMoOyronbHbINA napaienenumnes] — 3T0. . ..
4. [Iponomxure onpenenenue: «Kybd — 3t0...».
5. [Iponomxkure onpenenenue: «llupamuaga — 370...».
6. Cdhopmynupyiite cCBOWCTBO O IPOTHBOJIEKAIINX I'paHIX MapajuieNenunesna.
7. Cdhopmynupyiite CBOWCTBO O AMATOHAAX MapauieIenunesa.
8. Cdhopmynupyiite CBOWCTBO O AUArOHAIH U JMHEWHBIX pa3Mepax MpsiMOYroJIbHOTO
napajuieNenumnesna.
9. Kaxkas nmpu3ma Ha3bIBaeTCs MPSAMON?
10. Kaxkas npu3ma Ha3bIBaeTCsl IPaBUIbHOM ?
11.  PackpoiiTe MOHSATHE «IIPABUJIbHAS THPAMHJIA.
12. Yo Takoe anodema npaBUIbHON MUpaMub?
13. B y4em ommuMe MOJTHOM MOBEPXHOCTHU MPU3MBI OT MOJTHOM MOBEPXHOCTH MUPAMUIbI?
14.  Coopmynupyiite TeOpeMy O BBIYHCICHUN OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBI.
15.  Coopmynupyiite TeOpeMy O BBIYHCICHUN OOKOBOM MOBEPXHOCTH MPABUIIBHOM MUPAMUIBI.
16.  HasoBure mnpeamersl U3 Bamield Mpo(eCCHOHAIBHOW JEsATEeIbHOCTH, KOTOPblE HMEIOT

(opMBI MHOTOTPAaHHHUKOB.
17.  Ilponomxute onpenenenue: «Llumuuap —31o...».
18.  Ilponmomxute onpenenenue: «Konyc — a3t0...».
19.  Ilponomxute onpeneneHue: « YCEUeHHbIH KOHYC — 3TO. .. ».
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20.  TIpomomxwute onpenenenue: «Llap —370...».

21.  Yrto sBIsieTCS BBICOTOM yCEYEHHOTO KoHyca?

22.  UYto sBNSETCS OCEBBIM CEUYCHUEM IMIIMHIPA, KOHYCa, YCEUEHHOTO KOHYCa, Imapa?

23. [lepeuncnure eqUHULIBI U3MEPEHUS TUIOLIAIU, 00beMa.

24.  Yemy paBHO OTHOIICHHE TUIONIA/ICH TOBEPXHOCTEH MOAOOHBIX (PUTYp B IPOCTpaHCTBE?
25.  Yemy paBHO OTHOIIEHUE 0OBEMOB MOAOOHBIX (UTYp B MPOCTPAHCTBE?

26. HazoBure npeamers! u3 Baliel mpodeccrnoHanbHON AeATEIbHOCTH, KOTOPbIE UMEIOT

(bopMBI TN BpaIIeHUsI.

KoHnTpoanHas padora
IlepBas yacThL
Ilpu pewenuu 3a0anuit 1-4 3anuniume npasunbHulil OMEem U3 Yemulpex nPeoiloHceHHbIX.

1. (1 6amn) B xakux eauHULIax U3MeEpsieTCsl 00beM MHOTOIpaHHUKA?

A) B meTpax; b) B kyouueckux metpax; B) B kBagpaTHbIX MeTpax; [') B AByrpaHHBIX rpajycax.

2. (1 6amm) ITnonraae MOTHOM MOBEPXHOCTH MPHU3MBI BEIUUCIICTCS 110 (POpMYyIIe:

A) S=S060k + 2 Socn.; B) S60k =Poc™H; B) S = B60k + S Socn; I') S60k =2Poeu™H.

3. (1 6amm) Yto sBNsieTCst 0OCEBBIM CEUYCHHEM KOHYca?

A) paBHOOeIpeHHBIN TpeyroibHUK; b) paBHOOenpenHas Ttpamneuus; B) mnpsmoyronbhuk; I')
MPSIMOYTOJIbHAs Tpamnenus.

4. (1 6amn) Kakas ¢urypa mosyyaeTcsi mpu BpalleHUH NPSIMOYTOJIBHOTO TPEYrojJbHUKAa BOKPYT

OJIHOT'O U3 CBOUX KaTETOB?
A) xonyc; b) yceuennsiit konyc; B) nmupamuna; I') yceuenHnas nupammuia.

Bropas yactb
Ilpu svinonnenuu 3a0anuii 5-10 3anuwiume x00 peuwieHus u nOJIY4EeHHbLI OMEEm.
5. (2 6anmna) Pebpo ocHOBaHMS MPaBUIILHOW TPEYroiabHOM mupaMuiabl 3 M, anmodema 6m. Haiimure
I01a1b OOKOBOM MOBEPXHOCTH MUPAMHU/IBI.
6. (2 6aymma) JIBe cTopoHBI TMapajuiejgorpamMmMa OTHOCATCS Kak 3:17,a mepumerp ero paseH 40.
Haiigure 6ombIyto CTOpOHY MapaijiesiorpaMmma.

D /f
A B

7. (2 6amna) [IpsiIMOYroJIbHUK CO CTOPOHAMH 8 CM U 3 CM BpamiaeTcss BOKPYT OOJIbIIEeH CTOPOHBHI.
Haiinure 00beMm, tuomaan 60KOBO# 1 MOJTHOM MOBEPXHOCTEH MOJTYUYEHHOTO Tea.

8. (2 6anna) Haiigure 00b€M MHOTOTpaHHUKA, H300paXKEHHOTO HA PUCYHKE (BCE IBYTPAaHHBIC YITIbI
MIPSIMBIE).

9. (2 Oamma) Kinwmenty HeoOxoaumo, 4TOOBI B KOMHATe 00s3aTe€IbHO MPUCYTCTBOBATH OOBEMHBIE
ANIEMEHTHI JieKopa IInHapudeckor (Gopmel. TlocTpouts U3 Oymaru Monenbs HWIMHApA. Pasmeps s
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MOCTPOCHHUSI BHIOPATh CaMOCTOSATENFHO, C YY€TOM TOTO, YTO COOTHOIIEHHE paJnyca K BBICOTE JIOJDKHO
ObITh 1:2.

10. (2 Oamma) Paccumrtarh KOMMYECTBO 2-X KHJIOIPAMMOBBIX OaHOK KpPAacKd HYXHO KYIHUTh JUIS
OKpAIIMBAHUs [MINHAPHIECKOTO CBOJIA oBana. Pacxoxn xpacku 100 r Ha 1 M2, Cuntarh 11=3.

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OtBeT b A A A 27 17 12 7, 87 - 3
48 T;
64wt

3.5 Cmenennasn, noxazamenvnas u nozapupmuveckas QynKyuu

OopaszosamenvHule pe3yibmamol, noodaexcauiue npoeepke (j1emennot):
JP6 1, 1P6 2, [1P6 3, ZAP6 4, JIP6 6, JIPG 14.
OK 01, OK 02, OK 03, OK 06.

TeopeTHuyeckue BONPOCHI:

1. ChopmynupyiiTe onpeneneHre CTeeHHOW (QYHKITHH.

2. [Tepeuncnure cBOKCTBA CTENIEHHON (DYHKITUN

3. ChopmynupyiiTe onpenenieHre moka3aTeaIbHOU (PyHKITHH.

4, [lepeuncnure cBOKCTBA MOKA3aTeIbHON (DYHKITUN

5. Chopmynupyiite onpenenenue Jorapu@mMudeckon pyHKIINH.

6. [Tepeuncnure cBolicTBa JorapuMuIecKoi (HyHKITUH.

7. [Iponomxkure onpenenenue: «Jlorapudpm — 310...».

8. Uemy paBeH norapudm npousBeacHus?

9. Uemy paBeH jorapudm 4acTHOTO?

10.  IIpuBeaute mpuMepsl JorapuGMUUECKOi crimpaiu B IPUPOJIE U B OKPYXKAIOIIEM MHpE.

11. Ha uyro HeoOXoaMMO OOpaTUTh BHUMAHUE IMPH PEUICHUH HPPALUOHAIBLHOTO YPaBHEHHS
YETHOU CTeneHu?

12. Yemy paBeH KOpeHb YETHOI CcTeleHu U3 OTpulaTenbHoro uncia? [Ipuseaure npumep.

13.  UYemy paBeH KOpeHb HEUETHOMW CTENEeHH U3 oTpuliaTensHoro yucna? [lpusenure npumep.

14.  Ha uro ctout 0OpaTUTh BHUMAaHUE MPHU PEIICHUU JTOTapU(PMUUIECKIX U UPPALUOHAIBHBIX,
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U HEPABEHCTB?

15. B uem 3akiouaercs rpaduueckuii crnoco0 perieHus ypaBHEHH.

KonTpoanLuas padora
IlepBast yacTh
Ilpu pewenuu 3a0anuil 1-4 3anunwiume npasunbHvlil OMeem U3 4Yemulpex nPeoioHceHHbIX.

1. (1 6amm) Mexay KakuMu ABYMS HATypaTbHBIMU YHCIIAMU HAXOIUTCS YUCIIO ¥19?
A)19u20;b)2u3;B)18ul19;I") 3 u4
2. (1 6an) Ha pucynke u300paxén rpaduk dynkiun Buga f(x)=a*. Haiigure 3nagenue f(2).
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HaJ 3eMJIEH, 10 HAOII0MaeMol UM JIMHUKA TOPU30HTA BBIYUCIISETCS 10 (hopMyIie

filx)=a"

e
=

a1 x

A) 25.;b) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6ayn) Kakast u3 ¢pyHKIMN BO3pacTarOT Ha BCEH 00JIACTH ONpeeieHus ?
A) fix)=logs x; B) f{x)=0,7%; B) fix)=x% I f(x)=log1 x.

2

4. (1 6amn) Vkaxure o0nacth onpenenenus Gpyakuun f(x) = Ig 2):73

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

Bropas yactb
Ilpu évinonnenuu 3adanuit 5-10 3anuwiume x00 peuwienus u nOJIYYeHHbLI OMeem.
451110 ; 448
5. (2 6amra) Haiinmure 3HaYeHNE BHIPAKCHUS ’ )
6. (2 6anna) CKoIbKO IIeNbIX PElIeHHi IMeeT HepaBeHCTBo 1<7%1<49?

7. (2 6anna) Haiijure KopeHb ypaBHEHUS logs(4+x) =2.
8. (2 bamra)) PaccrosHue oT Habmomaressi, HAXOIAIMIErOCs Ha HEOOJBIIOW BBHICOTE N KMIOMETPOB

I'=V2Rh .. R=6400

KM — paauyc 3emiid. C Kakoil BBICOTHI TOPU30HT BUJIEH Ha paccTOIHUU 48 KuioMeTpoB? OTBET BbIpa3uTe
B KHJIOMETpax.

m(t) =my-2""",

9. (2 6anma) B xome pacmama paauoakTUBHOTO HM30TOIA €r0 Macca YMEHBIIACTCS IO 3aKOHY
—t/T
rae Mo— HayallbHas Macca Hu30Toma, t— Bpewms, Mpollealiee OT HayaJlbHOIO

MOMEHTa, T — TepuoJI ojiypacrnasa. B HauanpHBIM MOMEHT BpeMeHH Macca u3otomna 184 mr. I[lepuon ero
noJtypacnaja coctasisier / MmuH. Haliaute, yepes CKOJIbKO MUHYT Macca u3otona OyneT paBHa 23 Mr.

10. (2 6anna) Haiinute 3Hauenue Boipaxenus logg 108 + logg 2

9TAJIOHLI OTBETOB:

Homep 1 2 5 7 8 9 10
3aaHus
OTBeT b A 121 21 0,18 21 3
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3.6 Inemenmot meopuu 3ep0ﬂmnocmeﬂ U MamemamuuecKkoll CmamucmuKu

OopaszosamenvHule pe3yibmamol, noodexcauiue nposepke (j1emennot):
JIP6 7, PG 8, J1P6 14.

OK 01, OK 03, OK 04, OK 05.

[IK 1.4.
Teopernyeckue BONpPOCHI:
1. [Iponomxkure onpenenenue: «CinydaitHoe coObITHE — 3TO...». [IpuBenuTe npumep.
2. [IpuBeauTe mpuMeEp A0CTOBEPHOTO COOBITHSI.
3. [IpuBenuTe npuMep HEBO3MOKHOTO COOBITHS.
4. [Iponomxure onpenenenue: «BeposTHOCTh CIIydallHOTO COOBITHS — 3TO.. ).
o. Chopmynupyiite npaBuiIo HaXOXKIEHUS CJIOKEHHS BEPOSITHOCTEM.
6. Chopmynupyiite npaBuiIo YMHOXKEHNS BEPOSATHOCTEN.
1. Kak Haiitu cpenHee apupmeTHuecKoe YUCI0BOro psja’?
8. Kak naiitu Mmeauany 4ucioBoro psaa?
9. Kak Berumcnsercst pasmax 4uciaoBoro psga?
10.  Jlns gero HYKHBI Auarpammel, rpadukn? IlepedaucnuTe BUIBI AUArpaMM.
11.  TlpuBeauTe mpUMepHl MPOSIBICHHUS 3aKOHA OOJIBIINX YHCEI B TIPUPOTHBIX SIBIICHUSX.
12.  TlpuBeauTe mpUMepHl MPOSIBICHHSI 3aKOHA OOJBIITNX YUCEI B OOIIECTBEHHBIX SBICHUSX.
13.  Yto0 m3ydaeT craTuCcTUKA?
14.  Tlponmomxure onpeaeneHue: «Codyeranue — 3T0...».
15. [Iponomxure onpenenenue: «Pazmenienue — 37o...».
16. [Iponomxure onpenenenue: «IlepectaHoBKU — 3TO...».

Konrpoarnas padora
IlepBas yacTp

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHLLL OMEEN U3 YEMbIPEX NPEOI0HCEHHBIX

1. (1 6amr) Kakux coObITHIT HE OBIBAET B TEOPUH BEPOSTHOCTEH?

A) cnyuaitaeie; b) Hecnydwaitnbie; B) noctoBepHsie; [') HEeBO3MOXKHBIE.

2. (1 ©6amn) CoObITHE, KOTOpOE IIPH BBITIOJIHEHUH OMPEIACICHHOW COBOKYITHOCTH YCJIOBUH,
00s13aTeIbHO TIPOU30MIET - 3TO:

A) cywaitHoe; b) Hecnmywaitnoe; B) noctoBepHoe; I') HeBo3MOXKHOE.

3. (1 Oamn) BeposiTHOCTH cilydyailHOTO COOBITHS €CThb HEOTPUIATEIBHOE YHCIO, 3aKIIOUYEHHOE
MEX1y YHCIaMHU:

A)Oul; B)0u 100; B)-1u 1;T") -100 u 100.

4. (1 6amn) I'pynnupoBka — 3710...

A) ymopsiioueHre eIMHUI] COBOKYITHOCTH IO MpU3HaKy; b) pa3OueHue enuHUI] COBOKYIMHOCTH Ha
TPyl O pu3HaKy; B) 0600menne ennHn4HbIX (pakToB; I') 00001eHIEe €qMHIYHBIX TPU3HAKOB.

Bropas yacrtp

Ilpu évinonnenuu 3adanuii 5-10 3anumiume xo00 peuieHus u NOJAYYEHHLLIL OMEEM.

5. (2 6anmma) B oduce nuzaliHEpCKOTO areHTCTBAa HAXOIATCS 8 MOCETUTENeH KEHCKOTOo Mmoyia u 2
MyKCKoro. OnpenenuTh BEPOSTHOCTh TOTO, YTO MEPBLIM K KOHCYJIBTAHTY OOpaTUTCS MY>KUHHA.

6. (2 6anna) Ha kordepenmuto nmpuexanu 2 yueHsix u3 ['epmanuu, 3 uz Cep6un u 7 u3 lBelinapun.
Kaxxaprit u3 HUX JenaeT Ha KoHpEpeHIInU ouH AoKial. [Topsanok AokIaaoB onpeaensercs KepeObEBKOM.
Haiigute BepoITHOCTB TOTO, YTO MATHIM OKaKeTCs AOKIaJ yaeHoro u3 Cepoun.

7. (2 6amna) Mama, Tumyp, Juana, Kocts 1 AHTOH Opocumnu xKpeOuit — KoMy JOCTaHETCs MPOEKT
o odopMIIeHHIO cBafieOHOTrO 3ana. Haiiaure BeposSTHOCTh TOTO, YTO MPOEKT TOYHO HE Oy[eT BHITIOIHSTH
AHTOH.

8. (2 Gamta) B smuke TpU KpacHBIX M TPH CUHHUX (uioMacTepa. DroMacTepsl BBITACKUBAIOT T10
ouepeaH B cIy4daiiHOM mopsake. KakoBa BeposSTHOCTH TOTO, UTO MEPBLIM pa3 CUHHM (rioMacTep MOSBUTCS
TPETHUM I10 CUETY?
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9. (2 6amma) Hau psg uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiinute mony psga u
cpenHee apupMETHISCKOE psa.
10. (2 OGamna) Ilpu aHanW3e IEHOBBIX MPEANOYTCHUN KIHUCHTOB JU3aHEPCKOTO areHTCTBA
MOJTyYeHBl JIJaHHBIC, MPEICTABICHHBIE B TaOMMIE: JOJI KJIMEHTOB, MPUOOPETAMIINUX JU3AMHEPCKUE
YCIIYTH OJJMHAKOBOTO HA3HAYEHHWs, HO pa3iiMyHOM LeHbl. HallTh Moy citydyallHOW BenWYuHbI. X — LEHBI

IIPOJABAEMBIX YCIIYT.

Xi 3500 4500 5500 |[6500 | 7500 | 8500
Pi 1/20 3/20 3/20 8/20 4/20 1/20
9TajIoOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9 10
3aJaHusA
OTtBer b B A A 0,2 0,25 0,8 0,15 172; 6500
172,75

Oobpazoeamenshbie pe3yiomamot, nooiexcauiue nposepke (1eMeHmal):

JIPG 1, JIP6 3, JIPG 4, IP6 5, JIP6 6, JIP6 9, JIP6 11, JIP6 12, IP6 13, JIP6 14.

OK 01, OK 02, OK 03, OK 05, OK 06.
K 1.2, [IK 1.4.

Ilpu pewenuu 3a0anuit 1-4 3anuuiume npasunvHvlii Omeem u3 Yemulpex npeodioHceHHbIX.

IlepBas yacThb

4. MoHJ OIIEHOYHBIX CPEIACTB JIs1 Py0esKHOro KOHTpoJisi (mo uroram 3.1 — 3.3)

1. Tanst Toukn A(2,0,5), B(-2,6,3). Kakue koopauHarsl uMeeT cepeanHa otpeska AB — Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) Ilpsameie AB u CJ] mapamensabie. Kakoe pacnonoskenue nmerot npsimpie AC u BJ1?

A) napannensHsie; b) nepnenaukynspueie; B) ckpemuBarorcs; [') mepecexaroTcsi.

3. (1 6amn) Kakue nu3 GpyHKIMHA SABASIOTCS YETHBIMU?

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

4. (1 6amn) Ha pucynke uzoopaxen rpaduk npousBoanoi ¢pyukiuu Y=f(X). IIpu kakom 3Ha4eHHU X
GYHKIUS IPUHUMAET CBOE HanOOJIbIIICe 3HaUECHHE Ha oTpeske [-4; -2] ?

L

.\\

Ny=/10)

=Y

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

BTopast yactnL

Ilpu évinonnenuu 3adanuii 5-10 3anumiume xo00 peuieHus u NOJIYYEHHLLIL OMEEm.
5. (2 6anmma) Yepe3 xoHIbl oTpe3ka AB u ero cepeanHy M mpoBeACHBI MapalieibHbIE MPSMBbIE,
MEPECEKAIOIINE HEKOTOPYIO IJIOCKOCTh B Toukax Ai, Bi m Mi. Haiinure nnuny orpeska MMi, ecnu
oTpe3ok AB He nepecekaer miockocTs 1 ecii AA1=6 cm, BB1=4 cm.
6. (2 6amna) Jansl Touku A(6,7,8) , B(8,2,6). Halinute nnnny Bektopa AB.
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T

7. (2 6anna) Haitnure 8 (OC * 2 ) " ecmm 0 =0,5.

8. (2 6amna) MarepuanbHas TOYKa JBMKETCS NPAMONHMHEHHO Mo 3akony X(t)=t2-13t+23 (rme X —
paccTosiHiEe OT TOYKH OTCYETa B METpax, t— BpeMs B CEKyHIaX, M3MEPCHHOE C Havaja JBIoKeHHs). B
Kakoii MOMEHT BpeMeHH (B CEKyH/aX) €€ CKOPOCTh Obliia paBHa 3 M/c?

9. (2 6amna) Jlana pynknus f(x)= 3x?+1. Uemy pasna F(1)?

10. (2 6amrma) Pemure ypaBHeHHe COSX=1. B OoTBeT 3ammimmuTe HAMMEHBIIUN HEOTPHUIATCIHHBIN
KOPCHb.

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OTtBer A r b b 5 V33 -2 8 2 0

5. @D oH O1LIEHOYHDBIX CpPpEACTB 1JIsA l'[pOMe)KyTO‘{HOﬁ aTrecranumn (3K3aMel—l)

Ha BrImonHEHWE MHCHPMEHHOW 9SK3aMEHAlIMOHHOW paboThl 1O MareMatuke mjaercs 4
acTpoHOMHUYeCKUX yaca (240 MuHyT).

DK3aMeHaIMOHHAs padoTa COCTOUT MX 2-X YacTel: 00s3aTeIbHON 1 JOTIOTHUTEIIBHOM.

OO6s13aTenpHasT YacTh COJEPXKUT 3aJaHUsI MUHUMAJIBHOTO 00S3aTEIPHOTO YPOBHS, JOTIOJHUTEIbHAS
4acTh — 0oJiee CII0KHEIE 3aJaHus.

[Ipu BBIIONTHEHNH 3a7aHUN 00s3aTeIbHON YacTH TPeOyeTcsl MPEACTAaBUTh XOJI PEIICHHS U yKa3aTh
MOJTYYCHHBIM OTBET. 3a TMPAaBWIBHOE BBHITIOJHEHHUE JIOOOTO 3aJaHus U3 00s3aTeIbHOM YacTu
oOyuaromuiicsi Tmony4aere oauH Oamin. [lpu BBIIONIHEHWM 3aJaHUs W3 JIOMOJIHUTEIBHOW YacTH
HEOOXOAMMO TIOJPOOHO OMHCATh XOJ PEIICHHWS M JaTh OTBET. [IpaBUIbHOE BBHITIOJIHEHHWE 3aaHUMN
JOTIOTHUTEILHOM YacTH OIIeHUBaeTcs 3 OayaMu uin 1-2 6amiamMu 3a 4aCTUIHOE peIieHHeE.

banbl, monmy4yeHHbIE 3a BCE BBITIOJHEHHBIEC 3aJIaHHSI, CYMMHUPYIOTCSI.

IlIkana nepesooa 6ann106 6 ommemkKku no NAMUOANTLHOU CUCHEME

Ommemka Yucno o6annos,
HeoOXx00umoe 01 NOJIY4eHUsL OMMEMKU
«3» (y008.) 6-9
«4» (xopowo) 10-14
(He MeHee 00H020 3a0anus U3 OONOTHUMENbHOU YaACmiL)
«5» (omauuno) bonee 14
(He menee 08YX 3a0aHull U3 OONOIHUMENbHOU YACTU)

Oopa3zoseamenvhule pe3yivmamol, noodexcauiue npogepke (j1emenmot):
JpP6 1, IP6 2, IP6 3, J1P6 4, JIP6 5, JIP6 6, /1P6 7, IPG 8, /1P6 9, Z1P6 10, JIPG 11, JIP6 12, JIPG
13, IPG 14.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
K 1.1; IIK 2.1 TIK 2.4
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DK3ameHayuoHHble 3A0aHUs N0 MameMamuKe
Oo0s3aTeIbHAs YACTh
IIpu BeinoTHeHnHu 3aganuii 1-12 3anummTe X0 pelieHUs U NMOJTy4eHHBbIH O0TBET.
1. (1 6ann) Berauciure: 2Sin(w/6)+2cos(n/3)
2. (1 6ann) Ha pucyHKe >KUPHBIMH TOYKAMHU

8]

wm oo

IMOKa3aHO CYTOYHOC€ KOJMYCCTBO OCAJKOB, BbIIIAJIaBIIUX B

|
=T

Onucre ¢ 7 no 18 nexadbps 2001 roxa. Ilo ropuzonTanu

L I
=
|

YKa3bIBarOTCA qucia MeEcina, 110 BCPTHUKAJIHA —

KOJIMYECTBO OCAJKOB, BBIIIABIINX B COOTBGTCTBYIOHH/Iﬁ

=]
=
|

ACHb, B MUJIJIMMETPAX. I[JI?I HamIAAHOCTH XKUPHBIC TOYKU

(Y
|
H"'\-\.

Ha pUCYHKE COEAMHEHbl JuHHed. Omnpenenure 10 A | i

DR R R ORWW R R
[=IRY) =
T
| —

n

i

PHUCYHKY, CKOJIBKO JHEH BbINaaano Oosiee 2 MUJUIMMETPOB

7 2 9 10 11 1z 1z 14 15 1o 17

0caaKkoB?

3. (I 6ann) CTOMMOCTB YCIIYT YaCTHOTO Ju3aitHepa Bo3pocia Ha 10%. OnpenenuTs, CKOJIBKO
CTOWJIM YCITYTH JW3aiiHepa 70 MOI0OPOKaAHMS, €CIIN MocIie KiueHT 3arutaTtmt 55000py6?

4. (1 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ pplO0Oi, 5 ¢ BapeHbeM U 4 ¢ ButiHel. FOns Hayran

BBIOMpAET OANH MUPOKOK. HaliinTe BEposSTHOCTH TOTO, UTO OH OKaXXETCsI C BULITHEH.

5. (1 6ann) Haiinnte 3HaueHue Boipakenus 10922 + logz 32
6. (1 6ann) Haligute kopeHb ypaBHEHHS 7-6x=7.
7. (1 6ann) Pemure HepaseHcTBO 257 > 64. B OTBET 3aIMIINTE HAMMEHBIIEE TOJIOKHUTEIBHOE
YHCIIO.
x+2 1
. 3x-2 4
8. (1 6ann) HaliguTe KOpeHb ypaBHEHHSI
5
y="x*—6x*+7x-1
9. (1 6ann) Halimue mpou3BOIHYIO (GYHKITUU B TOUke X=0: 4
10. (1 6ann) Kactpromns, odhopMiieHHas 110 WHIWBUIYaIbHOMY 3aKa3zy, UMeeT (GopMy ITUIHHAPA.

Bricora xactpronmu 35 cm, nmuamerp ocHoBaHusi 20 cM. PaccumraiiTe BMECTHUMOCTb JaHHOW IOCYIBI,
JICJICHHYIO Ha TT.

11. (1 6ann) Haligute muomanb GUrypbl, H300paKeHHON HA PUCYHKE
111 |
A A
Tow
12. (1 6ann) Teno aBwxercs mo 3akoHy S(t)=3t2+5t (M) Haiitu ckopocTs Tena uepes lc mocie

Hayasa JBUKECHHUS.
JlonoaHUTEIbHAS YACTh

Ilpu svinonnenuu 3ad0anuil 13-16 3anuwiume xo0 peuieHusA u NOJIY4EHHbLIL OM6em

13. (3 6aana) BpluwcnuTe IUIOHIA[h y4acTKa CTONA, OTBEACHHOTO ISl MPE3CHTAlMHd pPadoT
nu3aitnepa Bacumus, IepuMeTp KOTOPOTO OrPaHUYMBAKOT TMHUE y=X>-2X-2 U

y=-X*+2. Beimonnute ueprex. OTBET JaiiTe B KBaAPaTHBIX METPAX.

14. (3 6anna) Pemure ypaBHenue sin’X - 2sinx=0. B oTBeT 3amuIIMTE KOJMYECTBO pPEIICHHUIA,
NpUHAIICKAIINX TPOMEXYTKY [0; 47T.]

15. (3 6anna) Haiigure 06beM MHOTOIpaHHHKA, H300paKEHHOTO Ha PUCYHKE (BCE JIByIpaHHbIE YIIIbI
IpSIMBIE).
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16. (3 6anna) 3aka3 Ha 126 OTKPBHITOK MEPBBIA JU3aliHED BBIMOJIHACT HA 5 4acoB ObICTpee, YeM
BTOpOil. CKOJIBKO OTKPBITOK 33 4Yac M3rOTABIMBACT IEPBbII Au3aiiHEp, €CIM M3BECTHO, YTO OH 3a 4ac
MO’KET IIPUTOTOBUTH Ha 5 OTKPBITOK 00JIbIlIE BTOPOIro?

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5) 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
3a/laHus

OtBer 2 | 3|5 (025 6 | -7 |1 |-10 7 |3500| 15| 11| 9 5 6 | 13

ThIC
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