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1. Pe3yabTarsl 00y4enus, peraiameHTupoBanubie ®I'OC COO ¢ yuerom
o1 ocC C110

[IpeameTHbIE PE3YNIBTATHI HA OA30BOM YPOBHE OTPAXKAIOT:

JIP6 O01. Bmagenue metofamu J10Ka3aTelIbCTB, alTOPUTMAMH PEIICHUS 3a/1ay;
yMeHHe (QOpPMYIUPOBATH OINpEACICHUSI, AKCHOMBI M TEOPEMbI, NPUMEHATH WUX,
IPOBOJUTH JAOKa3aTeIbHbIE PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;

JIP6 02. YMmenue onepupoBaTh MOHATUSAMM: CTENEHb YUCIA, Jorapudm 4ucia;
YMEHHUE BBIMOJHATh BBIYMCICHHE 3HAYEHUW M TpeoOpa3oBaHUs BBIPAKEHUU CO
CTENEHSIMU U JoraprudpmamMu, IpeodpazoBaHus JpOOHO-PAMOHAIBHBIX BBIPAKEHUN;

JIP6 03. YMeHue onepupoBaTh MOHATUAMU: PALlMOHAIbHBIE, UPPALlMOHAIIbHBIE,
MoKa3aTebHbIC, CTENEHHBIC, JIOTapU(PMUIECKHE, TPUTOHOMETPUICCKUE YPABHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

JIP6 04. Ymenue onepupoBaTh MOHATUSAMU: (PYHKIIUS, HENpephIBHAS (DYHKIIHS,
OpOu3BOAHAs, IepBooOpa3Hasi, ONPEICIICHHBIM HMHTErpajl; YyMEHHE HaXOIUTh
POU3BOJHBIE BJEMEHTApHBIX (DYHKIHMM, WCHOJIb3Yd CIPAaBOYHBIE MaTEpHAaIbI;
UCCJIeIOBaTh B TMPOCTEHIIMX clydasX (QYHKIMA HAa MOHOTOHHOCTb, HaXOJIUTh
HauOOJbIINEe U HAMMEHBIINE 3HaYeHUS (QDYHKIUN; CTPOUTH TPaQUKHd MHOTOUIECHOB C
MCIIOJIb30BaHUEM afrapaTa MaTeMaTHIeCKOT0 aHaIu3a; MIPUMEHATh MPOU3BOIHYIO TPU
pelleHrnr 3aJad Ha JABW)KCHHE;, pelaTh MPaKTUKO-OPUECHTHPOBAHHBIC 33/JaYd Ha
HauOOJIbIIIME U HAMMEHBIINE 3HAYCHUS, HA HAXOXKIEHUE ITyTH, CKOPOCTH U YCKOPECHHS,

JIP6  05. VYwmenue omnepupoBaTh TMOHATUSIMH: palMOHAIbHAS —(QYHKIIHS,
nokasareinbHas (QyHKIUs, cTeneHHas GyHKOus, JgorapudmMuyueckas QyHKIUA,
TPUTOHOMETpUUYECKHEe (PYHKIIMU, O0OpaTHbe (YHKIMU; YMEHHE CTPOUTH TpaduKu
W3YYCHHBIX (QYHKIMH, WMCHOIB30BaTh TpauKud TpPH HW3YYCHUH TIPOIECCOB M
3aBHCHMOCTEH, MPU pPEIIeHUH 3a7ad W3 JIPYruX Y4eOHBIX MPEeIMETOB M 3ajad U3
peabHOM KU3HM; BBIpaKaTh GOPMyJIaMy 3aBUCUMOCTH MEXKIY BEJIMUNHAMHU;

JIPG 06. YMeHue pemiath TEKCTOBBIC 3a/1aud Pa3HBIX TUIOB (B TOM YKCIE Ha
MPOLIEHTHI, A0JIH U YacTH, Ha IBU)KEHUE, pabOoTy, CTOUMOCTh TOBApPOB U yCIYyT, HAJIOTH,
3alauyu 13 O0JacTH YIPaBIEHUS JTUYHBIMU M CEMEHHBIMH (PUHAHCAMHU); COCTABIIATH
BBIPKEHUSI, YDABHECHMsI, HEPABEHCTBA M X CHCTEMBI 110 YCIIOBHIO 3a[a41, UCCIIEIOBATH
MOJTy4YE€HHOE PEIlIeHNe U OIEHUBATH MPaBIOMOA00HOCTh PE3yIbTaTOB;

JP6 07. YMmeHnue onepupoBaTh MOHITHSMU: cpeiHee apudMeTHIeCKOe, MeINaHa,
HanOoJbIlIee ¥ HAUMEHbBIIIEe 3HAUCHUS, pa3Max, TUCIEPCUs, CTAHAAPTHOE OTKIOHEHHE
yuCcIOBOrOo  Habopa; yMEHHE U3BJIEKaTh, HWHTEPHPETUPOBAThL HH(OpMaIHIO,
MPE/ICTaBICHHYIO B TaOJuMIax, Ha AMAarpaMMmax, rpadukax, OTPakarollyl CBOHCTBa
pEaNIbHBIX MPOIIECCOB U ABJICHUH; MPEACTABIATH HHPOPMAIUIO C TOMOIIBIO TaOIHIl U
auarpamMM; HCCJIEeIOBaTh CTATUCTHUYECKHE JAaHHbIE, B TOM YHCJIE C MPUMEHEHUEM
rpadUyeCcKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;
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JIP6 08. YmMmenue omepupoBaTh MOHATUSIMHU: CIyYalHBIM OIBIT W CIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIYy4YallHOTO COOBITHS;, YMEHHE BBIYUCISTH BEPOATHOCTH C
WCIIOJIB30BaHWEM TpaUUecKuXx METOAOB; MPUMEHATh (OPMYJBI CIOXKCHHS U
YMHOXKCHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThI ¥ (hOPMYJIBI TIPH PEIICHUN 3a7ad;
OLICHUBATh BEPOSITHOCTU pEAIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMH; YMEHUE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIUX YUCET B
IPUPOAHBIX U OOIIECTBEHHBIX SIBJIICHUSX;

JIP6 09. VYmenuwe omnepupoBaTh MOHATUSMU: TOUKA, MpAMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, JIBYTPAHHBIA YIOJI, CKPEIIMBAIOIIMECS MNPSIMBIE, IMAPAIUIEIBHOCTh H
MEPIECHIUKYJISIPHOCTh MPSIMBIX M TIJIOCKOCTEH, YroJl MEXKIY MPSMBIMH, YTOJ MEXIY
IPSMOA M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMH, PAaCCTOSHUE OT TOYKH [0
MJIOCKOCTH, PACCTOSIHUE MEXKAY MPSMBIMH, PACCTOSTHUE MEXKY IUIOCKOCTSIMU; YMEHHUE
UCIIOJIb30BaTh TMPHU PEIICHUU 3a/ad W3y4deHHbIEe (aKThl U TEOPEMbl IJIAHUMETPHH;
yMEHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA,;

JIP6  10. VYwmenuwe omnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHHUK, CEUYCHHE
MHOT'OIpaHHMKA, KyO, Mapajuiesienuie], Npu3Ma, TupamMuaa, Gurypa U noBEPXHOCTh
BpalleHus, UWINHAP, KOHYC, Iap, cdepa, cedyeHus: (purypbl BpamieHUs, MIOCKOCTb,
Kacarouasicsi cepbl, UUIUHAPA, KOHYCa, IUIOIIA/lb TOBEPXHOCTH MUPAMUIbI, IPU3MBIL,
KOHYcCa, IWINH/PA, IJI0Malb chepbl, 00beM KyOa, MPSMOYToJIbHOTO TapalIe/IeHIIe A,
MUPaMUIbl, PU3MBI, IIMIMH]IPA, KOHYCA, [Iapa; yMEHUE H300paxaTh MHOTOTPAHHUKH U
MOBEPXHOCTH BpalIEHUs, UX CEYEHUS OT PYKH, C IOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB
U 3JIEKTPOHHBIX CPEACTB; YMEHHUE PACIIO3HABATh CUMMETPHUIO B POCTPAHCTBE; YMEHHUE
pacrio3HaBaTh MPaBUIbLHBIE MHOTOTPAaHHUKH;

JIP6 11. YMeHue omnepupoBaTh MOHSATUAMH: JBUKEHHE B MPOCTPAHCTBE,
nof00HbIE (UTYphl B MPOCTPAHCTBE; HCIOJIb30BAaTh OTHOIICHHE IUIOMIAIEH
MOBEPXHOCTEN U 00BEMOB NOJIOOHBIX (GUTYpP HPU PELICHUH 33]aY;

JIP6 12. YmMeHuWe BBIYUCIATH TEOMETPHUUECKUE BEIMYMHBI (IJIMHA, YTOJ,
JI0MA Tk, 00bEM, TUTOIIA Ib TOBEPXHOCTH ), UCTIOJB3YS U3yUeHHBIE (DOPMYITBI U METOBL;

JIP6 13. YMmenue oneprupoBaTh MOHSATUSMU: TIPSIMOYTOJIbHAS CHCTEMAa KOOPIUHAT,
KOOPJIMHATHI TOYKU, BEKTOP, KOOPJAMHATHI BEKTOPA, CKAISIPHOE MPOU3BEACHHUE, YOl
MEXy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YMCIO; HAXOIUTH C
MOMOILBIO U3YYEHHBIX (POPMYJI KOOPJIMHATHI CEPEIMHBI OTPE3KA, PACCTOSIHUE MEXIY
JBYMSI TOUKaMHU;

JIP6 14. Ymenne BbIOMpaTh MOIXOIANINN W3YYCHHBIM METON JJISl PEIICHHS
3aJauM, pacro3HaBaThb MareMaTthdeckue (HaKTbl M MaTeMaTUYECKUe MOJETH B
MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE, YMEHHE MPUBOIUTH MTPUMEPHI
MAaTEMATUYECKUX OTKPBITUA POCCUUCKON U MUPOBOW MAaTEMATUUYECKOU HAYKH.

OK 01. BeiObupath crocoOsl perieHus 3aaad npodeCcCUOHATBHON AesATeTbHOCTH

IMPUMCHUTCIIBHO K pa3JIMYHBIM KOHTCKCTaM
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OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEIACTBA MOMCKAa, aHadu3a W
MHTEpIpeTanuu uHOpMauu, U UHPOPMAIMOHHBIE TEXHOJOTHUU IJI BBITIOTHEHUS
3aa4 npodeccuoHaIbHON NeATeTbHOCTH

OK 03. IlnanupoBaTh U peaan30BBIBATh COOCTBEHHOE MPOQPECCHOHANIBHOE H
JUYHOCTHOE Pa3BUTHE, MPEINPUHUMATEIBCKYIO ACATEIBHOCTh B MPOGeCcCHOHATBHON
cdepe, UCIIOJIb30BaTh 3HAHUS O (PUHAHCOBOW I'PAMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX
CUTYaIUIX

OK 04. DddexTrnBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/Ie

OK 05. OcymecTBiasTh YCTHYIO M TUCBMEHHYIO KOMMYHHUKAlMIO Ha
rocygapcTBeHHOM si3bike Poccuiickoit @enepanyii ¢ y4eToM OCOOEHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTa

OK 06. ITposiBAATE rpa’kIaHCKO-NaTPUOTUYECKYIO TO3UIUIO, JEMOHCTPUPOBAThH
OCO3HAaHHOE IMOBEJCHHE Ha OCHOBE TPAJULMOHHBIX OOIIEUYEIOBEUECKUX LIEHHOCTEH, B
TOM YHCJIE€ C YYETOM TapMOHM3AIlMM MEKHALMOHAIBHBIX U MEXPEIMTHO3HBIX
OTHOIIIEHUH, MPUMEHSATh CTAHIAPThl aHTUKOPPYIIIMOHHOTO MTOBECHHUS

OK 07. ConericTBOBaTh COXPaHECHUIO OKpY’KaroIen cpenpl,
pecypcocOepeKeHn0, MPUMEHITh 3HAHMS 00 W3MEHEHHUM KJIUMaTa, HPHHIIMUIBI
OepeKIMBOT0O POU3BOACTBA, 3PPEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYaLIHSIX.



2. (I)OHI[ OLHCHOYHBIX CPEACTB AJIfl BXOAHOI'O0O KOHTPOJIA

BX0aHOW KOHTPOJIb COCTOUT U3 3aIaHHM, B3ATBIX U3 OTKpbITOro 6anka OI'D u BIIP
nmo MareMatuke. Ha BbINOMHEHWME 3aJaHMl BXOJHOTO KOHTpOJiA Jjaerca 1
aKaJieMU4eCcKuil yac (45 MUHYT).

BX0aHOW KOHTPOJIb COCTOUT UX 2-X YaCTEW: 00513aT€IbHON U TONOJHUTEIbHOM.

OO6s13aTenbHAs 4acTh COACPKUT 3a/1aHNsI MUHHUMAIIBHOTO 00SI3aTEIbHOTO YPOBH,
JIOTIOJIHUTENbHAS YACTh — O0JIee CI0KHBIC 3aJaHusl.

[Ipu BbIlOJNIHEHUU 3afaHUi TpeOyeTcsl MPEACTaBUTh XOJ PEUIEHUs M yKa3aTb
HOJy4YeHHBbIH OTBeT. lIpaBUIIBHO BBINIOJIHEHHOE 33JaHUE M3 O00A3aTEIBbHOW YacTH
OLICHMBAETCS B OJIMH OaJl1; MPAaBUIbHOE BHINOJIHEHNUE 3a/IaHUI TONOJHUTEIBHON YacTH
ouieHuBaercs 3 Gannamu win 1-2 6amiaMu 3a YaCTUYHOE PEIICHUE.

bannbl, nony4yeHHbIE 32 BCE BHIIIOJIHEHHBIC 3a/1aHUS, CYMMUPYIOTCS.

IlIkana nepeeooda 6an106 6 ommemKu nO NAMUOAINTLHOU CUCHIEME

Ommemka Yucno 6annoe,
Heo0xo0umoe 0.1 NOJYyYeHUs OMMemKuU
«3» (¥008.) 7-9
«4» (xopouwo) 10-12
«5» (omauurno) 13-15

Obpazoeamenvhble pezyiomamot, noodexcauiue npogepke (j1emMeHmbol):
JIP6 1, AP6 5, IPG 6, IP0 9, JIPG 12, JIPO 14.

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



3adanusn 6x00H020 KOHMPOJIA

Oos3aTe/IbHAS YACTh
Ilpu pewenuu 3aoanuii 1-4 3anumume npasunbHLIL OMEEm U3 UemMblpex
nPeodI0HCEHHBIX:
1. (1 6amn) Packpoiite GOopMyIly COKpAIIEHHOTO YMHOXeHUs a’-h?:
A) a2-2ab+b? B) (a-b)(a+b); B) a’+2ab-b? I') (a-b)(a-b)
2. (1 6amn) [Tmomaas TpeyroJbHUKA BEIYUCIISICTCS 110 (hOpMYyJIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 E?

3. (1 6amn) Kakoe u3 ciaeayromux 4uces 3aKII09eHO MEXKTy YUCIaMu 17 u 8
A)0.4;5)0,5;B)0,6; 1) 0,7
4. (1 6ann) Jaus rpaduku pynkumii. Kakas popmysna coorBeTcTBYeT rpaduky 3):

1) 2) 3)

VA I'. Ty VA

_"qr‘ o
=}

o] 1\ ol 1

ER

1 9

PERE O Sy = g1l YT

A) ) X;T) y=x+3.

Ilpu eévinonnenuu 3ad0anuit 5-8 3anunwiume x00 pewieHus u NOJIYYEeHHbLI Omeem.
1 11
— _|_ N

5. (2 6amma) Beramcnure: 2 D

6. (2 06amna) Pemmre ypaBrenue X>-7X+10=0. Eciu ypaBHeHue umeer Gonee
OJHOTO KOPHS, B OTBET 3alIUIINTE MEHbIINN U3 KOPHEH.

7. (2 6amma) i pemonTa Tpedyercst 57 pynoHoB o6oeB. Kakoe HammeHblee
KOJIMYECTBO MadeKk OOOWHOIro Kiiesh HYXKHO JUJISI TaKOrO PEeMOHTa, eciau | madka Kies
paccuuTaHa Ha 5 pyJIOHOB?

8. (2 6amna) Beicora BH napamnenorpamma ABCD genut ero cropony AD Ha
orpe3ku AH=2 n HD=32. /Inaronans napamienorpamma BD pasna 40. Haiinure
oAb NapajiesiorpaMma.



JlonmoJTHUTEIbHAS YACTh

Ilpu evinonnenuu 3adanus 9 3anuwiume Xx00, 000CHOGAHUE pPeUICHU U
NOJIYYEeHHbLIL Omeen.

9. (3 6amna) Pp160710B MpOIIBLT HA JOJAKE OT MPUCTAHU HEKOTOPOE PACCTOSHUE
BBEPX 10 TCUCHUIO PEKH, 3aTeM OPOCHIT SIKOPb, 2 Yaca JIOBUJ peIOy U BEpHYJICS 00paTHO
gyepe3 5 4acoB OT Havasia myTemniecTBus. Ha kakoe paccTosiHue OT IPUCTaHU OH OTTUIBLI,
€CJTH CKOPOCTh TEUCHHSI PEKH paBHA 2 KM/4, a COOCTBEHHASI CKOPOCTh JIOAKHU 6 KM/4?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
Ot1Ber b b B A 2,7 2 12 816 8




3. @oH] OLIEHOYHBIX CPEACTB JJIsl TEKYIIEero KOHTPOJIsI

Texymuit KOHTPOJIb TPOBOISITCS BO BPEMsI Ay TMTOPHBIX 3aHITHIA IO MaTeMaTUKE
B COOTBETCTBHM C YYEOHBIM IUTAaHOM M pabouei nporpammbl OJ] «MaremaTuka» 1o
BCEM pasleiaM IMporpaMMbl. TeKymMid KOHTPOJb COCTOMT W3 JBYX 4YacTel:
TEOPETUYECKOHN U mpakTudeckoid. [Ipu s3ToM 0Oydarommecs moaydaroT ABE OTMETKH.

Teopernyeckas d9acTh MPOXOAUT B (OpPME YCTHBIX OTBETOB: OOydYaromuecs
BBITSATHBAIOT IIATh KQPTOYEK C BOMPOCAMH, TAFOT MOJTHBIA OTBET (CO CITUCKOM BOIIPOCOB
oOyyaroIuecs: 3HaKOMSTCSI B Hauajie U3y4eHusl pas3zena).

IlIkana nepesooa 6a1106 6 ommemKu RO NAMUOANTbHOU CUCHEME

Ommemka Konuuecmeo éepnvix omeemoe na meopemuuecKkue
80NPOCHL
«3» (y008.) 3
«4» (xopowo) 4
«5» (omauuno) 5

3agaHusl TPAKTUUYECKOM YacTH (KOHTPOJbHBIE pabOThl) YAaCTUYHO B3SITHI W3
otkpbiToro 6anka EI'D u BIIP no maTtematuke.

Ha BeImonHeHNE KOHTPOJIBHOM pabOTHI 110 MaTeMaTHKe J1aeTcs | akaaeMHUeCKui
qac (45 MUHYT).

KontponbHas paboTa cocTouT MX 2-X yacTeil. B mepBoii yactu mpesjaraercs
BBITIOJIHUTD 4 3a/1aHus — BHIOpATh MPAaBUWIBHBIN OTBET U3 YETHIPEX MPeIOKEHHBIX. Bo
BTOPOM YacTH MpPEJIaraeTcsi BBINOJHUTH 6 3adaHuii — OOPMUTH XOJ PEIICHUS U
3amucaTh MOJYyYECHHBIN OTBET.

3a mpaBUJILHOE BBIMIOJIHEHHE JIO0Or0o 3aJaHusl MEepBOM YacTH OO0ydYaroluics
noyty4yaeT ouH O6amia. [TpaBuiabHOE BBIMOIHEHUE 33JaHU BTOPOW YaCTH OLIECHUBAETCS
2 baytamu ik 1 6ajIoM 3a YaCTUYHOE PElIeHUE.

bainbl, mony4yeHHbIE 3a BCE BHIMOJIHEHHBIE 3a1aHUS, CYMMHUPYIOTCS.

IlIkana nepesoda 6annoe 6 ommemxku no NAMUOAIIbHOU cucmeme

Ommemka Yucno oannoe,
HeoOXx00uMmoe 0115 noJIy4eHuss OmMemKu
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuro) 14-16
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3.1 Ilpsamwie u nnockocmu, KOOPOUHAMbL U 6EKMOPbL 8 NPOCMPAHCHIGE

Oobpaszosamenvusle pe3yromamal, nooexcaujue npogepke (I1emenmot):
JApP6 1, 1P6 9, PG 11, AP6 12, IPG 13, JIPG 14.
OK 01, OK 03, OK 05, OK 07.

Teopernyeckue BONPOCHI:
Chopmynupyiite Teopemy [Iudaropa.
[lepeunciute OCHOBHBIE (PUTYpPBHI B TPOCTPAHCTBE.
[lepeunciure criocoObl 3aaHUs TIOCKOCTH.
[Iponomxure Tteopemy: «Ecnum omgHa U3 JABYX MapauieNbHBIX MOPSIMBIX
MEPHEHANKYIISIPHA IIJIOCKOCTH, TO...»
[Iponomxure TeopeMy: «Ecnu aBe mapauienbHbIe IIOCKOCTH MEPECEKAIOTCS
TPEThEH, TO...»
ChopmynupyiiTe onpenesieHue AByTPaHHOrO yIjia.
PackpoiiTe MOHATHE «YTOJ MEXKIY TIPSIMBIMID).
[lepeunciute B3auMHOE pacloiOKEHUE ABYX MPSMBIX B IPOCTPAHCTBE
. Kakue npsiMble Ha3bIBaroTCs MapauiebHBIMU B TPOCTPAHCTBE?
10 Kaxkue nmpsiMble Ha3bIBaIOTCA CKPEIIMBAIOIIMMUCS B IPOCTPAHCTBE?
11.Kakue npsiMble Ha3bIBAIOTCS MEPICHANKYISIPHBIMU B IPOCTPAHCTBE?
12.Tlepeunciure B3aMMHOE PACIIONOKEHHE MPSIMON U MIIOCKOCTH B TPOCTPAHCTBE.
13.PackpoiiTe MOHATHE «YTOJ MEXTY MPSIMON U TIIOCKOCTHIO.
14.PackpoiiTe NOHATHE «IapaNIENTbHOCTh NPAMON U TIIIOCKOCTH.
15.PackpoiiTe MOHATHE «IIEPIEHANKYISIPHOCT IPSIMOM U TIIOCKOCTH.
16. TlepeuncnuTe B3aMMHOE PACIOIOXKEHHE IBYX TUIOCKOCTEH B MPOCTPAHCTBE.
17.PackpoiiTe OHITHE «yTOJ MEX]Y TUIOCKOCTIMI.
18.PackpoiiTe MOHATHE «TapaIETbHOCTh TNIOCKOCTEN.
19.PackpoiiTe TOHATHE «IIEPIEHAUKYISIPHOCTH TIOCKOCTEN.
20.Kak HaiiT pacCTOSIHHE OT TOYKH JI0 MPSIMOM?
21.Kak HaliTH pacCTOsSTHUE MEXy TPSMbIMU?
22 .Kak HaliTH pacCTOSHUE MEXKY MIIOCKOCTIMU?
23.ITponomxure onpenencuue: «llepneHauKymnsp — 31o...»
24 Tlponomkute onpenenenue: «HakmonHas — 3T0...»
25.ITponomxkure onpenencuue: «lIpoekmus HAKIOHHON — 3TO...»
26.ITepeuncnure CBOKCTBA MAPALICTLHOTO TPOCKTUPOBAHMUS.
27.V13 9ero coCcTOUT MPSIMOYTOJIbHASI CUCTEMA KOOPJMHAT B MPOCTPAHCTBE?
28.Ecam Touka neXUT B INIOCKOCTH Xy, KaKasi KOOpJMHATa y Hee HyJieBas?
29.11puBenure npruMep KOOPAUHAT TOUKU A, KOTOpas JISKUT HA OCH Z.
30.PackpoiiTe MOHATHE «BEKTOPY.
31.Kakue BEeKTOpbI Ha3bIBAIOTCS KOJUITMHEAPHBIMU?
32.Kakue BEKTOpbI Ha3bIBAIOTCS MEPIECHIUKYISPHBIMU?

PN E

o

© >N
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KourpoabHast padora
IlepBast yacTh
Ilpu pewenuu 3aoanuii 1-4 3anuwiume npasuibHBLIl OMEeM U3 Uemblpex

npPeo10HCEHHbIX.

1. (1 6amn) Pactmdpyiite kpaTkyro 3anuch: a€ .

A) Touka a MPUHAICKUT TIJIOCKOCTHU 3; b) Touka a mpuHaiexuT npsamoii §; B)
npsiMasi a MIPUHAAJCKUT TUIOCKOCTH 3; ') mpsiMast & mepecekaet MmioCKOoCTh f3.

2. (1 6amn) Ilpssmeie AB u CJI ckpemmBatorcsa. Kakoe pacmosiokeHHEe HUMEIOT
npsimbie AC n B/1?

A) napannensnsie; b) nepnenaukynsipusie; B) ckpemmBarotces; ') nepecekarorcs.

3. (1 6amr) Kakue u3 BexkTopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) koymmHEapHbIE?

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

4. (1 6ann) Jdausl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoi Kakoro oTpe3ka
apisieTcst Touka M(0,3,4)?

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

Bropas yacth

Ilpu ewvinoanenuu 3aoanuii 5-10 3anuwmume x00 pewieHus U NOJYYEHHOL
omeem.

5. (2 6Gamma) Yepe3 koHubl orpe3ka AB u ero cepenuny M mpoBeaeHbI
MapaJUICIbHBIE TPSAMBIC, IEPECEKAIOIINE HEKOTOPYIO MIIOCKOCTh B TOUKax A1, By u Mj.
Haiinure nuny otpe3ka MMy, ecnu oTpe3ok AB He mepecekaeT IUIOCKOCTh U €CIH
AA1:6,8CM, BB1:7,4CM.

6. (2 6amna) Ilpsmeie AC, AB u AJl monapHo mneprneHaukyispHbl. Hadmure
otpe3ok CJI, ecnmu AB=5 cm, BC=13 cm, A/I=9 cm.

7. (2 6anna) (2 6anna) Jdausr Bexkropsl a(-6,0,8) , B(-3,2,-6). Haliqute ckansipHoe
IPOU3BEIAECHUE BEKTOPOB.

8. (2 6amnma) Haueptuts ky0 ABCJIA1B1C1/11. [TocTpouts Touky KEAB, Touky
Mel/1:C, otpezok PEEA1B1C;.

9. (2 Oamma) Ilpm Kakux 3HA4eHWIX # BEKTOpHl a (4,n,2), B(I1,2,n)
NEPIEHINKYJIPHBI?

10. (2 6anna) Opopmure nmuct 6ymaru A4 BEepTUKaIbHBIMU, TOPU30HTATBLHBIMU,
HAKJIOHHBIMU JIMHUSIMU, UCTIOJb3YS Pa3HbIC [IBETOBBIE OTTECHKH.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
Ot1Ber B B A B 7,1 15 -30 - -1 -
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3.2 Ocnoevt mpuzonomempuu. Tpuzonomempuueckue pynkuyuu

Oopaszosamenvhbie pe3yromamal, noodiexcaujue npogepke (31emMenmot):
JIP6 1, J1P6 3, JIP6 5, JIPG 14.

OK 01, OK 02, OK 03.

TeopeTnyecKre BONPOCHI:

1. Yemy paBeH yroJ B OJIMH pajuan?

2. B kakux 4geTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (pyHKITUs
y=SINX IPUHUMAET MOJOKUTEIHHBIC 3HAUCHUS ?

3. B kakux 4eTBEpTAX TPUTOHOMETPUIECKOTO Kpyra (yHKITUSI
y= COSX TIPUHUMAET OTPHIIATCIILHBIC 3HAYCHUS?

4, [Iponomxkure onpeneneHue: «CUHYC OCTPOTO YIia — 3TO...».

S. [Iponomxkure onpenenenue: «KocuHyc octporo yria —
3TO...».

6. [Iponomxkure onpenenenue: « Tanrenc ocTporo yria —
3TO...».

7. Cdopmynupyiite OCHOBHOE TPUTOHOMETPHUUECKOE
TOKJIECTBO.

8. Yemy paBHO nipon3BeacHUE tgX*CctgX?

Q. Yemy paseH Sin(2x)? Chopmynupyite IpaBUiIo BHIYACICHUS.

10.  UYewmy paBen €0S(2x)? ChopMymupyiTe mpaBuiIo
BBIYHMCIICHHS.

11.  Tlepeuucnute TpuroHoMeTpuueckue QyHKIUU, YKAKUTE UX
TIEPHO/IBI.

12. Yewmy paBeH neproa GyHKIUH Y=C0S(4X)?
13.  emy paBeH nepuon GyHKIIUU y=co0s(x/4)?
14.  Onpenenure 001acTh 3HaYEHUS GYHKITMH y=3c0S(5X)?

15.  Tlepeuucnure CHocoObl peHICHUS TPUTOHOMETPHUECKUX
YpPaBHEHUN.

16.  Packpoiite aJrOPUTM pelieHus OJHOPOIHBIX
TPUTOHOMETPUUYECKUX YPABHEHUI NIEPBOrO MOPSAIKA.

17.  Packpoiite aNrOpUTM peneHns OJTHOPOAHBIX

TPUTOHOMETPUUECKUX YPABHEHUH BTOPOrO MOPSAKA.

KourpoabHast padora
IlepBast yacTh
Ilpu pewenuu 3adanuii 1-4 3anumwume npasunvbHLIL OmMeem U3 uemvlpex

npeoIoHCeHHbIX.

1. (1 6amn) B AABC COSC=%. Kaxkas u3 cropoH siBnsercst runorenyzoit AABC?
A) AB; b) AC; B) BC; T') CB.
13



2. (1 6am) YrioM kakoi 4eTBepTH sIBisieTcs yroi 0=410°?

A)L;B) I B) L T) IV.
3. (1 6amn) Kakue u3 GyHKIHNIA SBASIOTCS YETHBIMU?

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

4. (1 6amn) [lepuon pyskmum y=sinx?
A)n/2; b)2n; B)4n; 1) m.

Btopas yacthb

IlIpu evinoanenuu 3adanuii 5-10 3anuwmume x00 pewieHus U NOJIYYEHHLL

omeem.

5. (2 6anna) Berunciure: sin% + COS %

. V2 . V2
6. (2 6anna) Haiinure 3HaueHUE BBIpaKCHUS 4arccos? - 4arcsin(— ?)

7. (2 6anna) Haiinure 3HaueHUE BBIPAYKEHUS 7tg 13°- tg 777,

1 y
8. (2 6aina) Pemmre ypaBHEHHE COS X = e 3anumuTe HANMEHBIITH

ITOJIOKUTENIBHBIM KOPEHb YPABHEHUS.

9. Pemure ypaBHeHue Sin? x - 4 sin x + 3 =0.
10. IToctpotite rpaduk TpUroHOMETpHUECKOM QYHKIHH Y=2 SINX

ITAaJIOHBI OTBETOB:

Homep 1 2 5 6 8 9 10
3aJaHus
OTtBer b A 1 21 /3 | w/2+27n,

ne Z
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3.3 IIpouzeoonan u nepeooopasnasn pynkuuu

Oopaszosamenvhbie pe3yromamal, noodiexcaujue npogepke (31emMenmot):
JIP6 1, J1P6 4, JIPG 6, JIP6 14.

OK 01, OK 03, OK 06.

Teopernyeckue BONPOCHI:
IIponomxure onpenenenue: «lIponsBonnas — 3To0...».
Packporite reoMeTpUYECKHUI CMBICI ITPOXU3BOTHOM.
Packpoiite (pr3ndeckuii CMbICI TPOU3BOAHOM.
Ilepeuncinre nmpaBuia BEIYUCICHUS TPOU3BOAHBIX.
Yemy paBHa IMPOU3BOAHAS CTENEHHOW (PYHKIIUU?
Yemy paBHaA IIPOU3BOAHAS IIPOU3BEACHUSA?
Yemy paBHa ITPOU3BOAHAS YaCTHOTO?
Uemy paBHa IPOU3BOAHAS CIOXKHON PyHKIUN?
CdopmynupyiiTe npu3Hak Bo3pacTaHUs PYHKIHU.
Cdopmynupyiite nprusHak yObIBaHUS PYHKIUU.
CdopmynupyiiTe npru3HaK TOUKHM MAaKCUMyMa (DYHKIIMH.
Cdopmynupyiite npu3Hak TOUKM MUHUMYyMa (PYHKIIHH.

13. CocraBpTe anrOpUTM pEIICHUS 3aJa4 Ha HAXOXKICHUS
HanOOoJIbIIEro 1 HAMMEHBIIETo 3Ha4eHUsI (PyHKLIHUN Ha OTpe3Ke?

14. CoctaBbTe QJITOPUTM UCCIEAOBAHUS U MOCTPOEHUS rpaduxa
(YHKUIMU ¢ TOMOILBIO MPOU3BOIHOM.

15. TIpomomxute onpeneneuue: «Pynkuus F(X) HazpiBaeTCs ... ».

16. PackpoiiTe = TeOMETpUYECKHH  CMBICI  OMpPENEICHHOTO

©ooNoO Ok WNE

el
N = o

UHTErpana.
17. Tlpomomxkute ompeneneHue: «KpuBoivHelHas Tpanenus —
3TO...».

18. Cdopmymupyiite popmyny HeroTona-Jleitonuna.
19. B ugewm 3axmirouaercst oOuMi BUI BCEX MEPBOOOPA3HBIX ?
20. Ilepeuncnure mpaBuia BRIUYACICHUS HHTETPAJIOB.

KourpoJbHas padora
IlepBast yacTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume npagunvbHLIL OmMeem U3 uemvlpex

npeo0HCeHHbIX.

1. (1 6amn) YeMmy paBHa Ipou3BOIHAS PYHKIUH Y=2X>7?
A) y'=5x;B) y'=6x; B) y'=6;T') y=6x2

2. (1 6amn) o xakoit U3 GopMys BBIYUCISIETCSA MTPOU3BOIHAS YaCTHOTO?
A) (Hv)=u"+v'; B) () =u'viuy’s B) () = L0 T)(f(g(o) =F (g(x)*g ().
3. (1 6amn) Pemure ypasuenue f'(x)=0, ecan f(x)=3x% — 6x +4. Bribepute oTBeT.

A)1;b)-1;B)4; 1) -4.
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4. (1 6amn) OOmwmii BUJ BCceX mepBoooOpasHbIx ais f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropas yacth
Ilpu evinoanenuu 3adanuii 5-10 3anumume x00 pewieHus U NOJYYEHHLL
omeem.
5. (2 Oannma) MarepuaibHasi TOYKA JIBHXKETCS MPSMOJMHEMHO IO 3aKOHY
x(f) = LR IPRT)

4 (rme X — paccTosiHhe OT TOYKU OTCyYeTa B MeTpax, t— Bpems B
CEKyHJaX, I3MEPEHHOE C Hayaia ABMKEHUS ). B kakoii MOMEHT BpeMeHH (B CEKyHAax)
€e CKOpOCThb Oblia paBHa 5 m/c?

6. (2 6ana) Ha pucynke u3obpaxén rpaduk ¢pynkiuu Y= f(X) u xacareabHas K
HEMY B TOYKe C a0Ociuccoi Xo. Haliaure 3nauenue npousBoaHoi ¢pyukinuu f(X) B Touke
Xo.

7. (2 6anna) Pemure Hepasenctso: x>-16 < 0
8. (2 6amta) Ha pucynke m3obpaken rpaduk ¢pynkiuu y=Ff(X), onpenenéHHon Ha
untepBaie (—3; 11). Haiinure Haumenbinee 3nadenne Gpynknuu f(X)a orpeske [2; 9,5].
iy

A v = fiz)
T\
YN} I\
3 AREEN
) / ‘-,l 11
NN A\
A/ /] ]

9. (2 6amna) Ha pucyHke uzo6pakén rpadux Hekotopoit pyskimu Y = J (x) (nBa
ayda ¢ o0mie HavanbHOM TOUkoM). [lonb3ysch pucyHKOM, seraucyure I (8) — F(6),
rae F(x) OJIHA 13 MIEPBOOOPA3HBIX QYHKIIUU f(x).

16
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o[ 1 78 x
10. (2 6anna) Oupme «Jlu3aiia+» BBIIEISIOT Y4aCTOK 3€MIM IUIOmanso 100 M2,
[Ipennarator yeTbipe ydyacTka pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii
Y4aCTOK OAOOPUT JUPEKTOp GUpMBbI «JU3aliH+»», yUUTBIBas, 4YTO HEOOXOAUMO OyIeT
MOCTaBUTh 3a00p MO MepUMeTpy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aiaHus
OTtBer r B A b 8 1,25 | (-44)| -3 12 | 10x10

3.4 Muozozpannuku u mena epauwjeHus

Oopaszoeamenvhule peyrvmamal, noO1eHcaujue nposepke (31emMeHmot):
JPo6 1, JIP6 6, 1P6 9, IP6 10, JIP6 11, JIP6 12, JIPG 14.

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

K 1.1, IIK 1.2.
Teopernuyeckne BONPOCHI:
1.  TIpomomxkute onpenenenue: « MHOTOTpaHHUK — 3TO...)».
2.  Ilpomomxure onpenencHue: «lIpusma — 3710...».
3. [Iponomxure onpenenenue: «IIpsamMoyroabHbIii

napasuiesienunes] — 370. ...
4.  Tlpomomxute onpenaenenue: «Kyo —a3T1o...».

5.  IIpomomxute onpenenenue: «I[lupamuaa — 3t1o...».

6. Cdopmynupyiite CBOMCTBO O MPOTUBOJICKAIIUX TPAHIX
napasuiesienunesa.

7. ChopmynupyiiTe CBOMCTBO O AUATOHASAX MMapajuieIenuIe/a.

8.  CdopmynupyiiTe CBONCTBO O AUATOHAIA U TMHEHUHBIX
pasmepax npsiMOyroJibHOTO Mapasuieienunesa.

9.  Kakas nmpusma Ha3bIBaeTCs MPSIMO?

10. Kakas nmpu3Ma Ha3bIBA€TCs MPABUIILHON?
11. PackpoiiTe NOHSTHE «ITpaBUIbHAS TUPAMUAAY.
12.  Yro takoe anodemMa npaBuiIbLHON MTUPAMUIBI?

17



13. B dyeMm oTauyuMe MOJHOW MOBEPXHOCTH MPU3MBI OT IOJHOM
MMOBEPXHOCTH TTUPAMUIBI?

14. CdopmynupyiiTe TeopeMy O BBIUUCICHUU  OOKOBOM
MTOBEPXHOCTHU TIPSIMOU TPU3MBL.

15. Cdopmynupyiite Teopemy O  BBIUHACICHUU  OOKOBOM
MOBEPXHOCTH MPABWIbHON MTUPaAMUJIBI.

16. HazoButre mipeameTsl W3 Bamed  MpodecCHOHATEHOMN
NEeSTeIbHOCTH, KOTOPbIE UMEIOT (POPMBI MHOTOTPAaHHUKOB.

17. IIpomomxute onpenenenue: « lumuuaap — 370...».

18. IIpomomkute onpenenenue: «Konyc — 310...».

19. TIIpomomxkute onpeneneHue: «Y CeYeHHbII KOHYC — 3TO.. ..

20. IIpomomxkure onpenenenue: «Illap — 3to...».

21. Yro siBNsieTCs BHICOTOM YCEUEHHOr0 KOHYyca?

22. UYrto sBISETCS OCEBBIM CEUYCHUEM IWIMHIpA, KOHYCa,
YCEUEHHOTO KOHYCa, mapa?

23.  llepeuucnure eAMHUIIBI U3MEPEHUS ILTONIAIA, OOBEMA.

24, Uemy paBHO OTHOUICHHWE IUIOMIAJEH  IMOBEPXHOCTEH
o100HBIX (UTYpP B IPOCTPaHCTBE?

25. UYemy paBHO OTHOIIICHHE OOBEMOB IMOJIOOHBIX (DHUTYD B
IIPOCTPAHCTBE?

26. HazoBute npeameTsl U3 Baliei npodeccuoHanbHON
NeATETLHOCTH, KOTOPBIE UMEIOT (POPMBI TEJT BpAICHUS.

18



KourpoabHast padora
IlepBast yacTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuibHBlIl OMEeM U3 Uemblpex

npPeo10HCEHHbIX.

1. (1 6amn) B kakux eguHUIIAaX U3MepsieTcss 00bEM MHOTOTPAaHHUKA?

A) B merpax; b) B kybwdeckux merpax; B) B kBampaTHbiXx MeTpax; I') B
JBYTPAHHBIX TPATycax.

2. (1 6amn) ITnomank MoaHON MOBEPXHOCTH MPU3MbI BRIYUCIISETCS 110 (popMyIie:

A) S=S00K + 2 Socyi.; B) S60k =Pocy™H; B) S= B00k + S Socy; I') S60K =2P o *H.

3. (1 6amr) Yto sBISETCS OCEBBIM CEUCHHEM KOHYyca?

A) paBHOOenpeHHBI TpeyrojbHUK; b) paBHOOeApeHHas Tpamneuus; B)
IPsIMOYTOJIbHUK; [) IpsiMOyTOJIbHAS Tpamnelusi.
4. (1 6amn) Kakas durypa mnomaydaercs NOpH BpalleHUH MPSIMOYTOJIBHOTO

TPEYrOJIbBHUKA BOKPYT OJTHOTO U3 CBOUX KaTeTOB?
A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuennas nupamuia.

Bropas yacth
Ilpu evinoanenuu 3aoanuii 5-10 3anuwmume x00 pewieHus U NOJAYYEHHLLI
omeem.
5. (2 6anna) Pe6po ocHOBaHUs MPaBUIILHON TPEYTOJIBHON MUPaMUIbI 3 M, ariodema
6m. Haiimure mutomaas O0KOBOW MOBEPXHOCTH MTUPAMHUIBI.
6. (2 6anna) JIBe cTOpoHBI MapassiesiorpaMMa OTHOCATCs Kak 3:17, a mepumeTp ero

paBen 40. Haliqute 607b111yI0 CTOPOHY HapalijiesiorpaMma.
D C

A

7. (2 G6anmna) IIpsSAMOYTOIBHUK CO CTOpOHaMU 8 ¢cM M 3 CM BpalllaeTcsi BOKPYT
Oosbiiei croponsl. Haiiaure oObem, miomaau OOKOBOW W TOJHOW MOBEPXHOCTEH
MOJTy4YE€HHOTO TeJa.

8. (2 6anna) Haitnure 00bEM MHOrOrpaHHUKA, M300paXKEHHOTO HA PUCYHKE (BCe
JIBYTPAHHBIC YTIIBI TIPSIMBIC).

3

A

9. (2 6anna) Knuenty HeoOX0AMMO, 4TOOBI B KOMHATE 00S3aTENIbHO MPUCYTCTBOBAIU
00BEMHBIE AJIEMEHTHI JIeKopa HMIHHApruYeckoi Gpopmel. [TocTponts n3 6ymaru Moaensb
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MWIHHApPA. Pa3sMepsl UIsl MOCTPOEHUS BBIOPATh CAMOCTOSITENBHO, C YI€TOM TOTO, YTO
COOTHOIIICHHE PaJryca K BRICOTE JOJIKHO OBITH 1:2.
10. (2 Oamna) PaccumTaTh KOJIMYECTBO 2-X KWUJIOTPAMMOBBIX OaHOK KpPacKu HYXKHO

KYIIMTB JJIsI OKpPAIlIMBaHWs HUIMHAPUYIECKOro cBoaa noasana. Pacxon kpacku 100 r Ha
1 M. Cuntath ©=3.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3alaHus

Ot1Ber b A A A 27 17 | 72=, | 87 - 3

48 Tt
64 1t
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3.5 Cmenennas, nokazamenvhasn u ao02apupmuueckasn Qynkuyuu

OopazoseamenvHbie pe3yrvmamol, nood1excauiue nposepke (INeMeHmyl):
JP6 1, AP6 2, JIP6 3, JIP6 4, JIPC 6, /IPG 14.
OK 01, OK 02, OK 03, OK 06.

Teopernyeckue BONPOCHI:

CdopmynmupyiiTe onpeaesieHne CTeeHHON QyHKITNN.
[TepeuncnuTe CBOMCTBA CTEIIEHHOW (PYHKIIUH
CdopmynupyiiTe onpeaesieHne noka3aTeabHOU QYHKIIUH.
[lepeuncnure cBOICTBA MOKA3aTENbHON (PyHKINN
ChopmynupyiiTe onpeneneHue JorapuGpmMuueckor GyHKIIUH.
[lepeunciure cBoiicTBa J0orapupMuUyecKor (QyHKIIMH.
[Iponomxure onpenenenue: «Jlorapudm —3To0...».

Uemy paBeH jorapudm mpousBeaeHus?

UYemy paBeH jorapupm 4acTHOro?

[IpuBenuTe npuMepsl JorapupMUUYECKON CIIUPATIU B IPUPO/IE
U B OKPYXAIOIEM MHUPE.

11. Ha 4ro HeoOX0aMMO OOpaTUTh BHUMAHUE MPHU PEIICHUH
UPPALMOHAIIBHOTO YPABHEHHUS YETHOU CTETIEHU?

12. Yemy paBeH KOpEHb YETHOU CTENIEHU U3 OTPHUIIATEIHLHOTO
yucna? [IpuBeaure npumep.

13. Yemy paBeH KOpeHb HEYETHOW CTEMCHU U3 OTPHUIATEIHHOTO
yucina? [Ipuseaure npumep.

14, Ha 4ro croutr oOpaTUTh BHHUMAaHHE TPU PEHICHUU
Jorapu(MUUECKMX W UPPALUOHANBHBIX,  JAPOOHO-pPAlMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB?

15. B wuem 3akimouaercs Tpaduueckuii crnoco0 perieHus
YpaBHEHUM.

©CoNoakr®NE

|
o

KourpoJbHast padora
IlepBast yacTh
Ilpu pewenuu 3aoanuii 1-4 3anuuwiume npasuibHvliL Omeem u3 Yemovlpex

npeo0HCEHHbIX.

1. (1 6amn) Mexmy KakuMH JBYMsI HATYPaabHBIMHU YUCIIAMHU HAXOIUTCS YHCIIO
V19?

A)19u20;6)2u3;B)18u19;T) 3 u4.

2. (1 6amn) Ha pucynke m3obpaxén rpaduk ¢ynkumu Buma f(X)=a*. Haiimute
snauenue f(2).
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A) 25.; b) 5; B) 32; I') et BepHOTO OTBETA.
3. (1 6amn) Kakas u3 pyHKIMH BO3pacTaloT Ha Bcel 00J1acTH ornpeeaeHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; I') f(x)=log: x.

2

4. (1 6ayn) Ykaxure obmacTts onpenenenus pyHkuun f(x) = Ig ZXXJ::

A) (-7;1,5); B) (-o0; -1,5), (7; +00).; B) (-1,5; 7); I) (-o0; -7), (1,5; +o0).

Bropas yacth
Ilpu ewvinoanenuu 3aoanuii 5-10 3anuwmume x00 pewieHus U NOJAYYEeHHLLI
omeem.

8 10 8
5. (2 6anna) Haiingure 3HaueHNE BBIPAXKEHUS 471177445
6. (2 6amna) CKONIBKO LEMbIX PEIEHHH HMeeT HepaBeHCTBo 1 <7%1<49?

7. (2 6ama) Haiimure kopeHs ypaBaenus 1025 (4+x)=2.
8. (2 6amna)) PaccrostHue oT HAOMIOaTENIs, HAXOAIIETOCs Ha HEOOJIBIIION BEICOTE
h xunomeTpoB Haja 3eMicH, 10 HAOIOMaEMONW UM JIMHUHM TOPU30HTA BBIYUCIISICTCS TI0

dbopmyre l=V2Rh , tne R=6400 kM — panuyc 3emun. C Kakod BBICOTHI TOPU3OHT
BUJICH Ha paccTOoAHUM 48 KmioMeTpoB? OTBET BBIPA3UTE B KHIIOMETPAX.
9. (2 6anna) B xone pacnana paaroaKTHBHOTO M30TOIA €r0 Macca YMEHbIIAETCS

m(t) =my-2717,
M0 3aKOHY rae Mo— HauyaimbHas Macca u3ortoma, t— Bpewms,

OpolIeAliee OT HayalbHOTO MOMEHTa, | — IMepuoj mnoiypacnana. B HavyanbHBIN
MOMEHT BpeMeHHU mMacca nu3orona 184 mr. [leprosn ero nmonypacnaaa cocTaBiaseT 7 MUH.
HaiinuTe, yepe3 CKOJbKO MUHYT Macca U30Torna Oynet paBHa 23 Mr.

10. (2 6amma) Haitiute 3HaueHue BoipaxkeHUs1 logg 108 + logg 2

ITAaJOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/IaHUs
OtBer b A A ) 121 2 21 |1 0,18 | 21 3
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3.6 dnemenmot meopuu eepo;lmnocmeﬁ U Mamemamuyeckoi CmamucmuKku

Oopaszosamenvhbie pe3yromamal, noodiexcaujue npogepke (31emMenmot):
J1P6 7, J1P6 8, JIP6 14.

OK 01, OK 03, OK 04, OK 05.
Teopernyeckne BONPOCHI:

1. [Tponomxure onpenenenue: «CiayyaiiHoe coObITUE — 3TO...». [IpuBenure
IIpUMep.

2. [IpuBenuTe npuMep JOCTOBEPHOTO COOBITHS.

3. [IpuBenuTe npuMep HEBO3MOXKHOTO COOBITHSL.

4. [Iponomxure onpeneneHue: «BeposSTHOCTh CIIy4allHOTO COOBITHS —
3TO...».

5 Chopmynupyiite npaBuiIo HaX0XKIEHUS CIO0KEHHS BEPOSTHOCTEH.
6 ChopmynupyiiTe mpaBUIO0 YMHOKEHUSI BEPOSATHOCTEH.
7. Kax naiitu cpennee apupMeTnyeckoe YUCIOBOro psiga?

8 Kax HaliTu MeauaHy 4uciIoBOro psaa?

9 Kak Bbrumciisercst pazmax 4ucioBOro psaa?

10.  [Inst yero Hy»HBI quarpammsl, Tpaduku? [lepeuncnure BUIbI AMarpamm.

11. IIpuBegute npuUMephl TPOSBICHUS 3aKOHA OOJIBIINX YMCET B MPUPOIHBIX
SIBJICHUSX.

12.  TlpuBeauTe mpuUMephI MPOSIBICHUS 3aKOHA OOJBIINX YHCEN B
OOI1IECTBEHHBIX SIBJICHUSIX.

13.  Yro u3ydaer craTucTukKa?

14.  IIpomomxkure onpenenenue: «CouyeTaHue — 370...».

15.  IIpomomkute onpenenenue: «Pazmemienue — 31o...».

16. IIpomomxure onpeneneHue: «llepecTaHOBKH — 3TO...».

KourpoabHast padora
IlepBast yacTh

Ilpu pewenuu 3adanuin 1-4 3anumume npasunbHLLL OMEEmM U3 UemMblpex
npeooHCeHHbIX

1. (1 6amm) Kakux coObITHI HE OBIBACT B TEOPUH BEPOSATHOCTEH?

A) cnyudaiiaeie; b) Hecnyuaiinbie; B) noctoBepnbie; [') HEBO3MOXKHBIE.

2. (1 6amn) CoObiTHE, KOTOPOE MPHU BBHIMOJIHEHUU OMPEACICHHON COBOKYITHOCTH
yCIIOBUH, 00513aTeIbHO POU30MAET - 3TO:

A) cnydaitHoe; b) HeciyuaiiHoe; B) qoctoBepHoe; ') HeBO3MOXKHOE.

3. (1 6amn) BepoATHOCTh CIIydallHOTO COOBITHSI €CTh HEOTPHUIIATEIILHOE YUCIIO,
3aKJIFOUEHHOE MEXKAY YHCIaMU:

A)Oul; B)Ou 100;B)-1u 1;T) -100 u 100.

4. (1 6amn) I'pynnupoBka — 310. ..

23



A) ynopsiioueHue eIMHMI] COBOKYITHOCTH IO Mpu3HaKy; b) pa3duenue enuHul
COBOKYMMHOCTA Ha TPYyNNbI MO TMpu3HaKy; B) o0obOmenne enuHudHBIX (akToB; I)
00001IIeHNE eTMHUYHBIX TTPU3HAKOB.

Bropas yacth

Ilpu evinoanenuu 3adanuii 5-10 3anumume x00 pewieHus U NOJYYEHHLL
omeem.

5. (2 6amma) B oduce muzaifHEpCKOrO0 areHTCTBA HAXOIATCA 8 TOCETUTENEH
KEHCKOTO Toyia U 2 MyKckoro. Omnpenenutb BEPOSITHOCTb TOTO, YTO NEPBBIM K
KOHCYJIbTAaHTY OOpaTUTCS MY>KUMHA.

6. (2 6amna) Ha kondepennuto npuexanu 2 yuenbix u3 ['epmanun, 3 u3z CepOuu u
7 w3 lBeimapun. Kaxapiii 3 HUX jaenaer Ha KoHMepeHuu oauH aokiaa. [lopsmok
JIOKJIQJIOB ompejensercs: xkepeObEéBkoil. HaliauTe BeposSTHOCTH TOTO, YTO MSITHIM
OKa)eTcs oKJIa] yueHoro u3 CepOuu.

7. (2 6anna) Mama, Tumyp, Jnana, Kocts u AHTOH Opocuian KpeOuii — KoMy
JOCTAHETCSI MPOEKT Mo 0OpMIIEHUIO cBajeOHOro 3ana. Haiinure BEpOSTHOCTH TOTO,
YTO MPOEKT TOYHO HE OYJI€T BHIMOJIHATH AHTOH.

8. (2 b6amma) B smuke Tpu KpacHbIX U Tpu cUHUX (uiomacTtepa. DiomacTtepbl
BBITACKMBAIOT MO OYEpeau B ciiydailHOM mopsjke. KakoBa BEpOsITHOCTH TOTO, YTO
MEPBBI pa3 CUHMI QuioMacTep NOSABUTCS TPETHUM I10 CUETY?

9. (2 6amna) Man psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Halingute
MOJIy psiia U cpeiHee apudmeTrieckoe psaa.

10. (2 Ganma) Ilpu aHanm3e EHOBBIX MPEAMOYTCHUN KIMEHTOB IU3alHEPCKOTO
areHTCTBA TMOJIy4eHBbI JIaHHBIC, TMPEJCTABJICHHBIE B TaOJMIE: J0JISI KJIMEHTOB,
MPUOOpETAIONIUX JU3alHEPCKUE YCIYTM OJIMHAKOBOIO HA3HAYEHUS, HO Pa3TUYHOU
neHsl. Halitn Moty ciiydaiiHOW BENWYMHBL. X — HEHBI IPOAABAEMBIX YCIIYT.

Xi 3500 | 4500 |5500 | 6500 | 7500 |8500
Pi 1/20 [3/20 [3/20 |8/20 |4/20 |1/20

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3aJaHHusA

OTtBer b B A A 02 [ 025| 0,8 | 0,15 | 172; | 6500
172,75
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4. MOoH/I OLEHOYHBIX CPEICTB s Py0e:KHOro KOHTPOoJisi (o urtoram 3.1 — 3.3)

OopazoseamenvHbie pe3ynvmamot, nood1excauiue nposepke (INeMeHmyl):
JP6 1, AP6 3, IP6 4, IP6 5, PG 6, IPG 9, /1P6 11, IP6 12, /1P6 13, JIPG 14.

OK 01, OK 02, OK 03, OK 05, OK 06.

IlepBast yacTh
Ilpu pewenuu 3adanuii 1-4 3anuwiume npaeuibHbLIlL OMEem U3 Uemblpex

npPeo10HCEHHbIX.

1. {ansl Touku A(2,0,5), B(-2,6,3). Kakue koopiMHaThl UMEET CepeIlMHA OTpe3Ka
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 6amm) Ilpsmeie AB u C]I mapamrensabie. Kakoe pacrmonokeHne HMEoT
npsimbie AC u B/1?

A) napannensssie; b) nepnenaukynspusie; B) ckpernuarotes; ') mepecekarorcs.

3. (1 6amn) Kakue u3 QyHKIuil ABASIOTCS YETHBIMU?

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

4. (1 6amn) Ha pucynke nzodpaxen rpaduk npousBoanoit ¢pyukuuu yY=f(X). I1pu
KaKOM 3HaUCHHUH X (PYHKIIMS IPUHUMAET CBOEC HAauOOJIbIIICe 3HAYCHHUE Ha OTpe3Ke [-4; -

2] 7

..Ll

Nov= ()

=Y

7ol 1

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

Bropas yacrtb

Ilpu evinoanenuu 3aoanuii 5-10 3anuwmume x00 pewieHus U NOJYUEeHHOL
omeem.

5. (2 6amma) Yepe3 kouHisl otpeska AB um ero cepeauny M mpoBemeHbl
napa’suiesibHbIe IpsIMbIE, IEPECEKAIOIIME HEKOTOPYIO MIIOCKOCTh B ToUKax A1, B1 u M.
Haiinute nnuny otpe3ka MMy, ecnu oTpe3ok AB He mepecekaeT MIOCKOCTh U €CIH
AA1:6 CM, BB1:4 CM.

6. (2 6anna) Jlanpl TOUKH A(6,7T,L_8) , B(8,2,6). Haitnute niuny Bexkropa AB.

. tgla+— _
7. (2 6anna) Haiioure s 2/ ecmtgx=0,5.
8. (2 6amia) MarepuanbHas TOYKA JBHMKETCS MPSAMOJIMHEWHO 110 3aKkony X(t)=t?-
13t+23 (rme X — paccTOsSHUE OT TOYKHM OTCYETa B METpax, t— BpeMs B CEKyHIaX,
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U3MEpPEHHOE C Havasia IBM>KEeHHs ). B Kakoii MOMEHT BpeMeHH (B CEKYH/JIax) €€ CKOPOCTh
ObLa paBHa 3 m/c?

9. (2 6amna) Jana ¢pynkuus f(x)= 3x*+1. Uemy pasna F(1)?

10. (2 6anna) Pemure ypaBHeHue COSX=1. B oTBeT 3anmuimiuTe HAaMMEHbBIIUN
HEOTPHULATEIBbHBIA KOPEHb.

ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a1aHHsI
OtBer A r b b 5 V33 | -2 8 2 0

5. (I)OHII OLCHOYHBIX CPEACTB 1JIA HpOMe)I(yTOqHOﬁ arrecranumu (3K3aMeH)

Ha BbINoTHEHNE TUCHMEHHOM SK3aMEHAIlMOHHON pabOThI M0 MAaTEMATHKE AAeTCs
4 actpoHoMHUecKuX vaca (240 MUHYT).

DK3aMeHallMOHHas paboTa COCTOMT UX 2-X dacTed: o0s3aTeabHON U
JOTIOJTHUTEIIBHOM.

OO6s3aTenpbHas 4acTh COACPKUT 3aJaHusl MUHUMAIBHOTO 00sI3aTeIbHOTO YPOBHS,
JIOTIOJTHUTENIbHAS YacTh — O0JIEe CIIOKHBIC 3a/1aHMUS.

[Ipu BhIMOTHEHUU 3a7aHUN 00s3aTENbHON 4YacTu TPeOyeTcs MPENCTaBUTh XOJI
pElIeHus ¥ YKa3aTh MOJYYCHHBIA OTBET. 3a MPABUIHLHOE BBHITIOJIHEHHE JIF0O00TO 3a/IaHus
U3 00s3aTeNbHOM YacTH oOydaronuiicss mony4daete oauH Oamn. [lpu BeImomHeHUU
3aJlaHusl U3 JIOMOJIHUTEILHOM YaCcTH HEOOXOIMMO MOJIPOOHO OMUCATh XOJ PEIIeHUs U
naTh oTBET. [IpaBuiIbHOE BHIMOJHEHHE 3aJaHUI TOMOJHUTEIbHON YaCTH OLIEHUBAETCA 3
Oamtamu wiH 1-2 6aiaMu 3a 9YaCTUYHOE PEIICHHE.

bannbl, mosiydeHHbIE 32 BCE BBINIOJHEHHBIE 3aaHUS, CYMMHUPYIOTCS.

IlIkana nepesoda 6annoe 6 ommemku no NAMUOAILIbHOU cucmeme

Ommemka Yucno 6annoe,
Heo0xXo0umoe 0111 NOJIYYeHUs OMMEemKU
«3» (¥008.) 6-9
«4» (xopouio) 10-14
(He Menee 00H020 3a0aHUsl U3 OONOJIHUMENLHOU Yacmu)
«5» (omauuro) bonee 14
(He Menee 08yX 3a0aHull U3 OONOJHUMENbHOU Yacmu)

Obpaszosamenvhvle pe3yibmamol, noodiexcauiue nposepke (3J1eMeHmbl):
JAPo6 1, JIP6 2, 1P6 3, JIP6 4, JIP6 5, JIP6 6, JIP6 7, /IP6 8, JIP6 9, /1P6 10, /IP6

11, P6 12, JIPG 13, JIPG 14.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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IK3amenayuoHHble 3a0aHUA RO MameMamuKe
O0s3aTeabHas 4acTh
IIpu BbImosiHeHMu 3agaHuii 1-12 3anMIuMTe XOA pelIeHMS U IMOJIY4YEeHHBIH
OTBeT.
1. (1 6ann) Berauciure: 2sin(m/6)+2cos(m/3)

2. (I 6ann) Ha pucyHke >XUPHBIMH

Lyl

noo

TOYKaMH ITIOKAa3aHO CYTOYHOC KOJIN4YCCTBO

L=
|
L~

O0CaJKOB, BBINMAJABIIMX B Omucre ¢ 7 mo 18

nekabps 2001 roga. Ilo  ropuzoHTanu

w R
|
"

YKa3bIBAOTCA 4YKCJIa MCECiAld, IO BCPTUKAIN —

_ | /

o

PO R R RO WoW R R
oW
==
| —t

KOJIMYCCTBO 0CaJIKOB, BBIITaBIINX B —

COOTBETCTBYIOIIIMM J€Hb, B MHIJIMMETpax. Jlns 7 8 9 10 11 12 13 14 15 18 17
HAarJIsiJHOCTH JKMPHBIE TOYKM HA PHUCYHKE COEAMHEHBl JIMHHMEW. Onpenenure 1o
PHUCYHKY, CKOJIKO JHEW BbINaiano 0ojee 2 MIIITUMETPOB OCATKOB?

3. (1 6ann) CTOUMOCTD YCIIYT YaCTHOTO JAu3aiiHepa Bo3pocia Ha 10%.
Onpenenutpb, CKOJIBKO CTOUIIN YCIYTH Ju3aiiHepa 10 MOJAO0POKaHUs, €CIIH M0CIIe
kineHT 3amatui 55000py6?

4, (1 6ann) Ha Tapenke 16 mupoKKoB: 7 ¢ peIOOH, 5 ¢ BapeHbEeM U 4 C
BuiHen. KOs Hayran BeIOMpaeT oAuH NUpoKoK. Haiinure BepossTHOCTB TOTO, YTO OH
OKQXKETCS C BUIIHEH.

5. (1 6ann) Halinure 3Hauenue Boipaxenus 10g,2 + 10g, 32
6. (1 6ann) Haiinure KopeHb ypaBHEHUST PR
7. (1 6ann) Pemnte HepaBeHCTBO 257 > 64. B OTBET 3aNMIINTE HAUMEHBIIEE

ITOJIOKHUTCIIBHOC YHCIIO.

x+2 1

8. (1 6ann) Haiiiute KOPEHb ypaBHEHHS X 2 4

Q. (I 6ann) Haiigure npousBoaHyr0 GyHKIHUHM B Touke  X=0:
y=§x4 —6x° +7x-1

10. (1 6ann) Kactprons, opopMiieHHas 110 UHAUBUIYAIbHOMY 3aKa3y, UMEeT

dopmy nunuHApa. Beicota kactpronu 35 cm, auametp ocHoBanus 20 cMm. PaccuunTaiite
BMECTUMOCTb JIAHHOUW MOCYbI, IEJICHHYIO HA TT.

11. (1 6ann) Haitnure momaas GUrypsl, n300pakeHHOM Ha PUCYHKE

27

1=



12, (1 6ann) Teno aBmxkercs no 3akony S(t)=3t2+5t (M) HaiiTu ckopocTh Tena

yepes 1¢ mocne Hayana JBUKEHUS.
JdonoaHuTeIbHAA YacTh

IlIpu evinoanenuu 3adanuit 13-16 3anuwmume x00 pewieHus u NoOJYYeHHLLI
omeem

13. (3 6anna) BeraucauTe mwiomaab y4acTka CTojia, OTBEACHHOTO JJIs IIPe3CHTAI[UH
paboT au3aiinepa Bacuius, mepuMeTp KOTOPOrO OrPaHUYUBAIOT JIMHUK Y=X2-2X-2 U

y=-X*+2. Bemonnure ueprex. OTBET aliTE B KBAAPATHBIX METPaX.

14. (3 6anna) Pemmnre ypaBHenue sin’X - 25inx=0. B oTBeT 3anummuTe KOJIUYECTBO
peIIeHH, TPUHAIISKAIIHNX POMEXyYTKY [0; 47.]

15. (3 6anna) Halinute 00beM MHOTOIrpaHHHUKA, U300pa’KEHHOTO HA PUCYHKE (BCE
JIBYTPAHHBIC YTJIbI IPSIMBIE).

)

16. (3 6anna) 3aka3 Ha 126 OTKPBHITOK MEPBBIN IU3aiHED BBIMOJHACT HA 5 4acoB
ovicTpee, ueMm BTOpoi. CKOJIBKO OTKPBITOK 3a Yac M3TOTaBIMBAET MEPBBIN TU3ANHED,
€CJIU U3BECTHO, YTO OH 32 YaC MOKET MPUTOTOBUTH HA 5 OTKPBITOK OOJIbIIIE BTOPOTO?

ITAJOHBI OTBETOB:
Homep 112 3|4 |5|6|7[8|9] 10 |11 /12|13 |14 15|16

3adaHUA
OT1BeT 213 /501(025|6|-7]1 - 7 13500 15| 11| 9 5 6 | 13
TBIC 10
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