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1. Pesyabtarbl 00yueHusi, persiamentTupoBanabie PI'OC COO ¢ yuerom PT'OC
CI10

[IpenmeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE OTPAXKAIOT:

JIP6 01. Bnagenue MeTo1aMy 10Ka3aTeNIbCTB, AITOPUTMAMHU PEILICHUS 33/]1a4; YMEHHE
dbopMynHpoBaTh OINpENeTCHHs, AKCHOMbI W TEOPEMbI, MPUMEHATh UX, NPOBOAUTH
JOKa3aTeIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

JIP6 02. YMeHue omepupoBaTh MOHATUSMHU: CTENEHb YHCIA, JIoTapudm dYuca,
YMEHUE BBITIOJIHATh BHIYMCIICHNE 3HAUCHUN M TTPE0Opa30BaHus BBIPAKEHUI CO CTEIIEHSIMU
u sjorapudmamu, npeodpa3oBaHus IPOOHO-PALIMOHATILHBIX BBIPAXKECHHUI;

JIP6 03. YMeHue omnepupoBaTh IMOHATUSMHU: DPAllMOHAIbHbBIE, UPPALMOHAJbHBIE,
NOKa3aTeabHbIe, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

JIP6 04. YMeHue omnepupoBaTh MOHATUSAMH: (PYHKIHMS, HENpepbIBHAS (DyHKIMS,
IPOU3BOJIHAs, IEPBOOOPA3HAsl, ONPENEIECHHbIN UHTErpajl; yMEHHE HAXOUTh MPOU3BOIHbBIE
3JIEMEHTAPHBIX (PYHKLUMN, UCIIOJIB3YsI CIPABOYHBIE MaTEPHAJIbI; UCCIIEA0BATh B IPOCTEUILINX
ciydasix (YHKIMM Ha MOHOTOHHOCTb, HaXOJUTh HAWOOJBIINE U HAUMEHBIIUE 3HAYCHMUS
(yHKLMIA; CTPOUTH I'pa)KK MHOTOUYIEHOB C UCIOJIb30BAHUEM alliapaTa MareMaTH4eCKOro
aHaIM3a; MIPUMEHATh MPOU3BOAHYIO IPU PELICHUH 3a]1a4 Ha IBU)KEHUE; peliaTh MPaKTUKO-
OpUEHTHUPOBAHHBIE 3aJlauyd Ha HAWOOJNbIIME M HAUMEHbBIIHME 3HAYEHUS, Ha HAXOXKICHUE
yTH, CKOPOCTHU U YCKOPEHUS;

JIP6 05. YMeHue onepupoBaTh NOHATUAMU: pallMOHaIbHas (PYHKIMUS, IOKa3aTeIbHAS
byHKIus, crerneHHas QyHKIusA, JorapudmMuyeckas (QyHKIUS, TPUTOHOMETPUUECKUE
byHkiuu, oOparHble (YHKIUM, yMEHHE CTPOUTh Tpadukud H3yUeHHBIX (YHKIUH,
UCIOJIb30BaTh rpaMKy MpU U3YUYEHUH TPOLECCOB U 3aBUCUMOCTEH, IPU pEeLICHUH 3a]1a4 U3
JIPYrUX Y4eOHBIX MPEAMETOB W 3aJa4 U3 PEAJbHOW >KWU3HH; BbIpakarh GopMylaMu
3aBUCUMOCTH MEXy BEIUUUHAMY;

JIP6 06. VYmeHue pemarh TEKCTOBBIE 3aJaud pPa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, JIOJIM U YacTH, Ha JIBHXKEHHUE, pabOTy, CTOMMOCTb TOBAPOB M YCIYT, HaJlOTH,
3a7a4i U3 OO0JIACTH YIpPaBICHUS JUYHBIMH M CEMEWHBIMU (PUHAHCAMU); COCTaBISAThH
BBIPAKEHHUS, YPABHEHHSI, HEPABEHCTBA U MX CHUCTEMBI 10 YCJIOBHIO 33Jadd, UCCIIENA0BAThH
NOJTyYE€HHOE PeIlIeHUE U OLEHUBATh MPaBIONOA00HOCTb PE3yIbTaTOB;

JIP6 07. YMeHue omepupoBaTh MOHATUAMH: CpeaHee apupMeThuueckoe, MeauaHa,
HaumOoJbIIee U HAaUMEHbIIEE 3HAYEHUS, pa3Max, AMCHEpPCHs, CTAaHIAPTHOE OTKJIOHEHHUE
YUCJIOBOTO  Habopa;  yMEHHE  U3BIEKaTh,  HUHTEPHPETUPOBaTh  HHGPOPMALHUIO,
NPE/CTaBICHHYI0 B Ta0lMIlaxXx, Ha JauMarpammax, rpaukax, OTpakarollyl0 CBOWCTBa
pealbHBIX TPOIECCOB U SIBICHUHN; MPEACTaBIATh WH(OPMALIMIO C MOMOUIBIO TAONUIl U
IUarpaMM; MCCIIEOBATh CTAaTUCTUYECKHE JI@HHbIE, B TOM YHCJIE€ C HPUMEHEHUEM
rpauuecKuX METOIOB U 3JEKTPOHHBIX CPE/ICTB;



JIPG 08. YMmenue onepupoBaTh NOHATUSIMU: CITyUYalHBIN OMBIT U ClIydyaliHOE COOBITHE,
BEPOSTHOCTh CIIYYaWHOTO COOBITHS, YMEHHE BBIYUCIISTH BEPOSATHOCTH C UCIIOIH30BAHUEM
rpaUIeCcKUX METOAOB; MPUMEHATH (HOPMYIIBI CIOKEHUS W YMHOXKCHUS BEPOSITHOCTEH,
KoMOuHaTOpHBIE (akTBl W (HOPMYNIBI TPHU PEMICHWH 3a7ad; OICHUBATH BEPOSATHOCTHU
peanbHbIX COOBITHI; 3HAKOMCTBO CO CIIyYaWHBIMH BEJTWYMHAMHU; YMEHHUE IPUBOAUTD
PUMEPBI IPOSIBIICHUS 3aKOHA OOJIBIIINX YUCEN B MPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

JIP6  09. VYmenue omnepupoBaTh MOHATHSAMHU: TOYKa, WpsiMasi, IUIOCKOCTh,
MPOCTPAHCTBO, JBYIPAHHBIM YroJi, CKpPEIIMBAIOIIUECS TMPSIMBbIE, MapauIeNbHOCTh H
MEPIECHAUKYISIPHOCTD MPSIMBIX U TJIOCKOCTEM, YTOJI MEKTY MTPSMBIMU, YTOJI MEXKAY MPSIMOU
U TUIOCKOCTBIO, YTOJd MEXAY IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKHA JO IUIOCKOCTH,
paCCTOSIHUE MEXAY MPAMBIMU, PACCTOSHUE MEXKY IJIOCKOCTSIMHU;, YMEHUE HCIIOJIb30BaTh
MpU pElICHUU 3aJla4 U3y4YeHHbIe (PaKThl U TEOpEeMbl IUIAHUMETPUU; YMEHUE OIICHUBATH
pa3Mepbl 00bEKTOB OKPYIKAIOIIETO MUPA;

JIP6  10. VYmenue omnepupoBarh TOHATUSIMH: MHOTOTPaHHUK, CEUYCHHE
MHOTOTpaHHWKA, KyO, MapajuiesienurneNl, mpu3Ma, nupamuaa, Qurypa ¥ HOBEPXHOCTh
BpallleHUsI, UWIUHIpP, KOHYC, Imap, cdepa, cedeHus ¢Gurypbl BpalleHUs, MIOCKOCTD,
Kacaromascsi cepbl, MUIMHApPA, KOHYCa, IJIONIAlb MOBEPXHOCTHU MUPAMUJIBI, MPU3MBI,
KOHYyCa, LUJIUHIpa, Tomaab chepbl, 00beM Kyba, MpsIMOYTOJIBHOIO Mapalijieenumea,
NMUPaMUJIbl, TPU3MBI, ITUIMHIpPA, KOHYCa, IIapa; YMEHUE H300paxaTh MHOTOIPAHHUKH U
IIOBEPXHOCTHU BPAILECHUS, UX CEUCHUS OT PYKH, C TIOMOLIBIO YEPTEKHBIX UHCTPYMEHTOB U
NIEKTPOHHBIX CPENCTB; YMEHUE PACNO3HABAaThb CUMMETPUIO B MPOCTPAHCTBE, YMEHHUE
pacro3HaBaTh MPaBWJIbHbIE MHOTOTPAHHUKHU;

JIP6 11. YMenue onepupoBaTh NOHATUSMU: JBUKEHUE B MPOCTPAHCTBE, MOAOOHBIE
burypsl B IpOCTPAHCTBE; UCIOIH30BaTh OTHOIIECHUE TUIOIAEH MOBEPXHOCTEH U 00HEMOB
NoJOOHBIX (PUTYp NpU PELICHUH 3a/aY;

JIPG 12. YMeHue BBIUMCISTH T€OMETPUUYECKUE BEJIMUMHBI (JJIMHA, YTOJl, MJIOMIAIb,
00beM, TUIOIIAIb TIOBEPXHOCTH ), UCIIOJIBb3YS U3yUCHHBIC (DOPMYIIBI U METOBL;

JIP6 13. YMmenue omnepupoBaTh MOHSTHAMU: MPSMOYTOJbHAs CHUCTEMa KOOPIWHAT,
KOOPJIMHATBI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA, CKAJIIPHOE TPOU3BEACHUE, YTOJI MEXKTY
BEKTOpPaMH, CyMMa BEKTOPOB, ITPOM3BEICHUE BEKTOPA HA YHCIIO; HAXOAUTH C MOMOIIBIO
M3Yy4YEHHBIX (POPMYJT KOOPJIMHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHUE MEXKTY ABYMS TOUKAMU,

JIPG 14. Ymenue BoIOUpaTh MOAXOAIINNA U3yUYEHHBIM METOJ ISl PEIICHUS 3a/1a4H,
pacro3HaBaTh MaremMaTudyeckue (akTbl U MaTeMaTHYeCKUE MOJEIU B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHHSIX, B UCKYCCTBE; YMEHHUE MPUBOIUTH MPUMEPHl MaTeMaTHYCCKHUX
OTKPBITUM POCCUHUCKON U MUPOBOW MAaTEMATUYECKOW HAYKH.

OK 01. Beibupats cnocoObl pemieHus 3aaad Mpo(EeCCHOHAIBHON AESTEIHHOCTH
MIPUMEHUTEIIBHO K PAa3JIMYHBIM KOHTEKCTAM



OK 02. Mcnonp30BaTh COBPEMEHHBIE CPENCTBA MOUCKA, aHAJIN3a U UHTEPIPETALUN
uHbpopMary, W  HHPOPMAIMOHHBIE  TEXHOJNOTWUW ISl  BBIIIOJHEHHUS 33134
npodeccuoHaIbHON AESTETLHOCTH

OK 03. IlmanupoBaTh M peaii30BbIBAaTh COOCTBEHHOE MPOQPECCHOHATBHOE H
JUYHOCTHOE pa3BUTHE, NPEANPUHUMATEIBCKYIO ACSITENBHOCTh B MPO(eCCHOHATBHOM
cdepe, HCMONB30BATh 3HAHUA MO (PUHAHCOBOW TPAMOTHOCTHU B PA3IUYHBIX KU3HECHHBIX
CUTyalLUsIX

OK 04. DddexTrBHO B3aUMOAEHCTBOBATH U PabOTaTh B KOJUIEKTUBE U KOMaH/Ie

OK 05. OcymecTBisaTh YCTHYKO W NHCBMEHHYK) KOMMYHHUKAIIMIO HA
TrOCyIapCTBEHHOM si3bIke Poccutickoit deaepaiinu ¢ yueTtoM 0COOCHHOCTEN COIMAaIbHOTO U
KYJIETYPHOTO KOHTEKCTa

OK 06. IIposBisaTe rpa)xaaHCKO-IATPUOTUYECKYIO0 MO3ULHUI0, JEMOHCTPUPOBATH
OCO3HAHHOE NTOBE/ICHUE HA OCHOBE TPAJMLIMOHHBIX OOLIEYEIOBEYECKUX LIEHHOCTEN, B TOM
YUCJIE C YYETOM TapMOHM3alUHM MEXHAUWOHAIBHBIX W MEXPEJIHMTHO3HBIX OTHOIIECHUM,
IIPUMEHSTH CTAHIAPThl AHTUKOPPYIIIUOHHOTO TTOBEAEHUS

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOLIEH Cpebl, PeCypcocOepeKeHuIO,
OPUMEHATHh 3HaHUS 00 M3MEHEHHMU KJIMMaTa, MPUHLUIBI OepeXJIMBOrO MPOU3BOJCTBA,
3¢ ()EeKTUBHO AEMCTBOBATH B UPE3BbIYANHBIX CUTYALIHSIX.

Dopmupyemovie npogheccuonanvnvle Komnemenyuu no cneyuanvhocmu: 43.02.17
TexHos0rus HHAYCTPHUH KPACOTHI

[1K 1.4.BbIMOSHATS pUCYHKU WIH UX 3JIEMEHTHI Ha JIMIIE U TEJIE B PA3IUYHBIX
XYJI0KECTBEHHBIX TEXHUKAX

[1K 4.1. PazpabaTpiBaTh 1 BHITIOIHSITH KJIACCUYECKUE U COBPEMEHHBIE, KOMMEPUECKHE
KEHCKHE, MY CKHE (B TOM uuciie 0(hopMIIEHHE YCOB U OOPO/Ibl), IETCKHE CTPHKKU BOJIOC
pa3IMYHBIMU HHCTPYMEHTAMHU M TEXHUKAMU.



[1K 4.6. BoIIOMHAT 3CKU3bI U CXEMBI AJ151 pa3padO0TKU HHCTPYKIIMOHHO-TEXHOJIOTUIECKUX
KapT



2. DoHJ OLIEHOYHBIX CPEACTB IJid BXOAHOI'0 KOHTPOJIsA

BxoiHOM KOHTPOJIE COCTOUT M3 3a/IaHUH, B3SITHIX U3 OTKpbIToro 0anka OI'D u BIIP no
MaremaTtuke. Ha BbINOJIHEHHE 3aJaHU BXOAHOTO KOHTPOJISI 1aeTca 1 akaJieMUUYeCKHU Jac
(45 MuHyT).

Bxo/1HOM KOHTPOJIb COCTOUT UX 2-X YacTel: 00s13aTeIbHON U JOTOIHUTEILHOM.

OOs13aTenbHAsT YacTh CONEPKHUT 3aJaHWs MUHUMAJIBLHOTO O00SI3aTEIIBHOTO YPOBHS,
JIOIIOJIHUTEJIbHAS YacTh — 0oJIee CIIOKHBIE 3aTaHus.

[Ipu BeITIONHEHUH 3aJaHUN TpPeOyeTCs TPEACTaBUThL XOJ PEIICHHWs W yKas3arb
MOJYYCHHBIA OTBET. [IpaBMIBHO BBIMIOJIHEHHOE 3aJlaHUE W3 O005A3aTeIbHON YacTh
OIIEHUBAETCSl B OJWH OaJijl; MPaBWJIbHOE BBHIMIOJIHCHUE 3aJlaHUM JOMOJHUTEIBHOU YacTH
oreHuBaeTcs 3 6aaMu win 1-2 6aiaMu 3a YaCTUIHOE PEIICHHE.

bamnibl, mosydeHHbIE 3a BCE BBITIOJHEHHBIC 3a/1aHUS, CYMMUPYIOTCS.

IlIkana nepesooa 6ann106 6 ommemKu no RAMUOATITbHOU CUCHEME

Ommemka Yucno 6annoe,
Heo0xo00umoe 0J1a NoYyYeHUs OMmmMemKu
«3» (y008.) 7-9
«4» (xopouwio) 10-12
«5» (omauuno) 13-15

Oopazosamenvhble pe3yibmamel, noOaeHcaujue npoeepke (31emeHmol):
JAP6 1, JIP6 5, IP6 6, IPG 9, /1P6 12, JIP6 14.

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

[1K 4.6



3aoanusn 6x00H020 KOHMPOJIA

Oobsi3aTesibHAS YaCTh
Ilpu pewenuu 3aoanuit 1-4 3anuwiume npasuiIbHLIL OmMeem U3 uUemvlpex
nPeOI0HCEHHBIX:
1. (1 6amn) Packpoiite GopMyiTy COKpAIIEHHOTO YMHOXKEHHUS a2-b?;
A) a2-2ab+b? B) (a-b)(a+b); B) a?+2ab-b? TI') (a-b)(a-b)
2. (1 6amn) [Tmomans TpeyroabHUKA BEIYUCISIECTCS IO (hopMyIie:

A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 é?

3. (1 6am1) Kakoe U3 CiIeIyIOmuIX Yice 3aKII04eH0 Mexny yncaamu 17 u 8

A)0,4;b5)0,5;B)0,6; 1) 0,7
4. (1 6amn) Hausl rpaduku Gpynkuuii. Kakas popmyna cooTBeTcTBYeT rpaduky 3):

1) N 3)

o] 1\ o[ 1 o] 1

1 9
6 2 = —=
A’ T2 gy = el Ty yes,

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume xX00 pewieHus U NOJYYEHHbLIL Omeem.
1 11
— _I_ -

5. (2 6auta) Boraucomre: 2 9

6. (2 6amna) Pemmre ypaBuenue X>-7x+10=0. Eciu ypaBHeHHEe uMeeT Goliee OIHOTO
KOPHSI, B OTBET 3aIIUIINTE MEHBIIUN U3 KOPHEM.

7. (2 Gamna) Jlns pemonTta TpeOyercss 57 pynoHOB 00o0eB. Kakoe HaumeHbliee
KOJIMYECTBO Ta4yeK OOOWHOTO KJIes HYXHO JJIS TaKOoro pEeMOHTa, eciu | madka Kies
paccuuTaHa Ha 5 PyJIOHOB?

8. (2 6amna) Beicora BH mapamnenorpamma ABCD nenut ero cropony AD Ha oTpe3ku
AH=2 u HD=32. Jlnaronans napamienorpamma BD pasna 40. Haiigute mnomanb
napajuiesorpamma.

JlonmoJIHUTEIbHAS YaCTh
Ilpu évinonnenuu 3a0anua 9 3anuwiume xo0, 000CHo8aHue peuteHus U noJIy4eHHbl
omeem.
9. (3 6anna) Pe160s10B MPOIUIBLI HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX
M0 TEYEHHUIO PEKH, 3aTeM OPOCHII SIKOPbh, 2 Yaca JIOBWJI PbIOY M BEpHYJICSI 0OpaTHO uepes 5
9




4acoB OT Hayayia ImyTemecTBus. Ha kakoe paccTosHUE OT MPUCTAaHH OH OTIUIBLI, €CIH
CKOpPOCTb TE€UCHHSI PEKH paBHA 2 KM/4, a COOCTBEHHAs! CKOPOCTH JIOAKH 6 KM/4?

ITaJIOHbI OTBETOB:

Homep 2 5 7 8
3a/1aHH

s

OTBeT b 2,7 12 816

10



3. DOoH[ OLIEeHOYHBIX CPEACTB VI TEKYIIero KOHTPOJIA

Texymui KOHTPOJIb IPOBOJATCS BO BPEMS AyIAUTOPHBIX 3aHATHU 10 MAaTE€MaTUKE B
COOTBETCTBUM C y4e€OHBIM IUIaHOM M padoueil nmporpammbl O] «MaremaTuka» mo BceM
paszenaMm nporpaMMmbl. TeKyIiuil KOHTPOJIb COCTOMUT U3 JBYX YacTEe: TEOPETUUYECKOW U
npaktudeckoid. [Ipu 3Tom oOyuaromuyecs noay4arT JB€ OTMETKHU.

Teopernyeckass YacTb MNPOXOAUT B (OpPME YCTHBIX OTBETOB: OOydaroluecs
BBITSATHBAIOT MATh KapTOUYEK C BONPOCAMM, JAIOT MOJHBIM OTBET (CO CIIMCKOM BONPOCOB
oOyJaromuecs: 3HaKOMSTCS B HaYaJle U3yUYeHUs pas3ziena).

IlIkana nepesooa 6an106 6 oOmmemKu nO RAMUOALTLHOU CUCHEME

Ommemka Konuuecmeo éeprvix omeemos Ha meopemuuecKkue 60nPoChl
«3» (y008.) 3

«4» (xopouwio) 4

«5» (omauuno) 5

3amanus MPaKTUYECKON YacTu (KOHTPOJIbHBIE PA0OTHI) YACTUYHO B3ATHI U3 OTKPHITOTO
6anka EI'D u BIIP mo maremaruke.

Ha BrInonHeHne KOHTPOJIBHOU pabOThHI 110 MaTeMaTHKE JaeTcsa 1 akageMUu4ecKuii yac
(45 munyT).

KontponbHas pabora cocrout ux 2-x yacTeil. B mepBoii uactu mnpemiaraercs
BBITIOJIHUTG 4 3alaHusi — BbIOpaTh MPaBUIbHBIA OTBET M3 YETHIPEX MPEIOKEHHBIX. Bo
BTOPOM YaCTH MPEAiaraeTcsi BBIMIOJIHUTE 6 3a1aHuil — 0OPMUTH XOJ1 PEIICHUSI U 3aIucaTh
MOJTYYEHHBINA OTBET.

3a npaBUILHOE BHITIOJIHEHUE JIFOOOTO 3a/1aHUs IEPBOM YaCTH 00yUaIOIIHUIICS OTydaeT
oauH O6asua. [IpaBuiibHOE BBINOJIHEHHE 3aJaHUI BTOPOM YaCTH OLIEHUBAETCS 2 OaiiaMy HIn
1 GamioM 3a YaCTUYHOE PEIICHHE.

basibl, mosrydeHHBIE 32 BCE BBIMIOJHEHHBIC 3aJaHUsI, CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no RAMUOAITbHOU CUCHeEMeE

Ommemka Yucno o6annoe,
Heo0Xxo0umoe 0111 NOJIYYEeHUA OMMEMKU
«3» (v008.) 8-10
«4» (xopouto) 11-13
«J3» (omauyno) 14-16

11



3.1 Ilpamoie u nnockocmu, KOOPOUHAMbBL U 6EKMOPbL 8 NPOCMPAHCHIEE

OopazoeamenvHule pe3ynbmamol, nooneicauiue nposepke (31emenmaol):
JAP6 1, AP6 9, IP6 11, IP6 12, IP6 13, JIPO 14.
OK 01, OK 03, OK 05, OK 07.

IIK 1.4.

TeopeTrnyeckue BONPOCHI:
Chopmynupyiite Teopemy [ludaropa.
[lepeunciaute oCHOBHBIE (DUTYPBI B IPOCTPAHCTBE.
[IepeuncauTe cnocoObl 3aaHMs TIOCKOCTH.
[Iponomxute Teopemy: «Ecmu omaHa U3 JByX NapalieNbHBIX MPSMbBIX
MEePIECHIUKYISIPHA TIIIOCKOCTH, TO...»
[Iponomxute Teopemy: «Eciau aBe mapajuieNbHbIE IJIOCKOCTH MEPECEKAIOTCS
TPETHEU, TO...»
CdopmynupyiiTe onpeesieHle IByrpaHHOro yriia.
PackpoiiTe NOHATHE «YTOJI MEXKTY TPSIMBIMI.

W

o

Ilepeuncnure B3auMHOE PACIIOJIOKEHUE ABYX NPSAMBIX B IIPOCTPAHCTBE
. Kakue npsimpie Ha3bIBalOTCS MapauIeIbHBIMU B IPOCTPAHCTBE?
10 Kaxkne npsiMble Ha3bIBAIOTCS CKPEIIUBAIOIIMMHUCS B POCTPAHCTBE?

©oo N

11.Kakue npsiMbie Ha3bIBAIOTCSI MIEPIICHIUKYJIIPHBIMU B TIPOCTPAHCTBE?

12.11lepeuncauTe B3aUMHOE PacloiIOKeHHEe NIPSIMOHN U IJIOCKOCTH B IPOCTPAHCTBE.
13.PackpoiiTe IOHATHE «yTOJ MEXIY MPSMOU U MIOCKOCTHIO.

14.PackpoiiTe NOHITHE «apaIEIbHOCTh IPSIMOM U MIOCKOCTH.
15.PackpoiiTe OHITHE «IIEPIEHANKYIIPHOCTD MPSIMON U TIOCKOCTHY.

16. Ilepeuncante B3aMMHOE PACTIOIIOKEHUE JIBYX IJIOCKOCTEH B MPOCTPAHCTRBE.
17.PackpoiiTe NOHITHE «yTOJI MEXKAY MIIOCKOCTSIMU.

18.PackpoiiTe OHITHE «TapaIeTLHOCTh TIOCKOCTEW».

19.PackpoiiTe NOHITHE «IIEPHEHANKYIIPHOCTD IIOCKOCTEN.

20.Kax HaiiTu paccTosiHue OT TOYKH JI0 TPSIMOM?

21.Kax HaliTu paccTOsSTHUE MEXTY MIPSIMBIMU?

22.Kak HaliTH pacCTOSTHUE MEXKY TUIOCKOCTIMU?

23.IIponomxkute onpenenenue: «llepnenauKymsp — 3To...»

24 Tlponomxkute onpenenenue: «HakinonHas — 310...».

25.I1ponomxkute onpenenenue: «lIpoekins HaKJIOHHOMN — 3TO. .. ».

12



26.I1epeuniciure CBONCTBA MapAIIEIBHOTO MTPOSKTUPOBAHMUS.

27.113 9ero COCTOWT MPSMOYTOJIbHASI CUCTEMA KOOPIUHAT B IPOCTPAHCTBE?
28. Ecnu TOUKa JIKUT B IJIOCKOCTH XY, KaKasi KOOpJIMHATa y Hee HyJieBas?
29. [IpuBenuTe mpuMep KOOPAUHAT TOUKH A, KOTOpas JIGKUT Ha OCH Z.
30.PackpoiiTe MOHATHE «BEKTOP.

31.Kakue BEeKTOPHI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?

32.Kakue BEeKTOPHI Ha3bIBAIOTCS MEPICHAUKYISIPHBIMU ?

KonTpoabHas pagora
IlepBasi yacTb
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHblll OmMeem U3 Yemblpex

npPeod10HCeHHBIX.

1. (1 6amn) Pacmmgpyiite KpaTkyro 3anuch: a€p.

A) TouKa & IPUHAJICKUT TII0CKOCTHR; b) Touka a mpuHaaie:xKuT npsamoiS; B) npsimas
a IPUHAICKUT I0CKOCTUR; ') mpsimast @ mepeceKkaeT MI0CKOCTh.

2. (1 6amn) psmeie AB u CJI ckpemmBatotcsi. Kakoe pacnonioskeHrne UMEIOT NpsSMble
ACu BJ1?

A) napamnensHsie; b) nepnenaukynspusie; B) ckpemmBatores; [') nepecekatorcs.

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

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

4. (1 6amn) Hauwer Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoil Kakoro oTpe3ka
sBisieTcst Touka M(0,3,4)?

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

Bropas yactb

Ilpu evinoanenuu 3a0anuit 5-10 3anumwiume x00 pewieHus u nOJIYYEHHbLI OMEEM.

5. (2 6amna) Yepes koH1bl oTpe3ka AB u ero cepeauny M nipoBeieHbI apajieibHbIC
IpsIMBbIE, MEPECEKAIONINE HEKOTOPYIO IJIOCKOCTh B Toukax Ai, B1 u Mi. Halinure ninny
otpeska MM, eciiu oTpe3ok AB He nepecekaeT miockocTh u eciau AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) [Ipsmeie AC, AB u AJl nonapHo neprieHauKyasapHbl. Haliqute oTpe3ok
CI, eciu AB=5 cm, BC=13 cm, AJI=9 cwm.

7. (2 6amna) (2 6amma) Jauer Bektopsl a(-6,0,8) , B(-3,2,-6). Haitnute ckanspHOe
IIPOU3BEAECHUE BEKTOPOB.

8. (2 6amma) Haueprutp ky0 ABC/A1B1Ci/l;. Iloctpoutrs Touky KeAB, touky
MeJlJ1:C, orpeszok PE€EA1B1C;.

9. (2 6amna) [Ipu kakux 3HAYCHUSX 1 BEKTOPHIa (4,n,2), B(1,2,n) NepreHIUKYISIPHBI?

10. (2 6amna) Odopmure nuct Oymaru A4 BepTUKAJIbHBIMU, TOPU30HTAJIHHBIMHU,
HAKJIOHHBIMH JIMHUSMHU, UCIIOJIb3YS Pa3HbIE [IBETOBbIE OTTEHKHU.

13



ITAJIOHBI OTBETOB:

Howmep 1 2 5 6 7 9 10
3a/1aHH

s

OTBeT B B 7,1 15 -30 -1 -
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3.2 Ocnoewvt mpuzonomempuu. Tpuzonomempuueckue Qynkuyuu

Oopaszoseamenvhbie pe3yivmamol, noonexcaujue npoeepke (j1emMenmat):
JAP6 1, IP6 3, JIPG 5, /IPG 14.

OK 01, OK 02, OK 03.

Teopernyeckue BONpPOCHI:

1.  Yemy paBeH yroi B OuH paauan?

2. B kakux ueTBepTax TPUTOHOMETPHUUECKOTO Kpyra (PyHKIUS y=SINX MPUHUMAET
MOJIOKUTEIIbHBIC 3HAYCHUS ?

3. B Kakux 4eTBepTAX TPUTOHOMETPUUYECKOTO Kpyra PyHKIIUS y= COSX

IIPUHUMACT OTPULATCIIBHBIC 3HAUCHMS ?

4, HpOI[OJDKI/ITC OIIPCACICHUC! ((CI/IHYC OCTpOrIo yria — 3TO...».
HpOI[OJDKI/ITC OIIPCACICHUC! ((KOCI/IHYC OCTpOro yria — 3TO...».

[Tponomkure onpexnenenue: « TaHTeHC 0CTPOTO yIiIa — 3TO...».

Yemy paBHO npousBeneHue tgx*ctgx?
Yemy pasen Sin(2x)? ChopmynupyiTe MpaBUIO BEIYUCICHHS.

5
6
7. CdopmynupyiTe 0OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECCTBO.
8
9.
10.  Yemy paBeH C0S(2x)? ChopMmynupyiTe MpaBUio BHIYUCICHUS.

11. Ilepeuncnure TPUTOHOMETPUUECKHE (PYHKIIMH, YKAXKUTE UX MEPUOJIBI.

12.  Yemy paBen nepuoj GpyHKIp# Y=C0S(4X)?

13. emy paBeH nepuon pyHKUMU y=cos(x/4)?

14. Omnpenenurte 06macTh 3HaYSHUS GYHKIIUHA Y=3C0S(5X)?

15. Ilepeuucnure ciocoObl penieHus TPUTOHOMETPUYECKUX YPaBHEHHIA.

16. Packpoiite anroput™M = pemieHUus ~ OJHOPOAHBIX  TPUTOHOMETPUUYECKHUX
YPaBHEHUI NIEPBOTO MOPSIIKA.

17. PackpoliTe anropuT™M peUIEHUS OMHOPOAHBIX  TPUTOHOMETPHUUCCKHUX
YPaBHEHUI BTOPOTO MOPSAKA.

KouTpoanHasi padora
IlepBast yacTh
Ilpu pewenuu 3a0anuiit 1-4 3anuwiume npasuibHbLL OmMeem U3 Uemblpex

nPeod10IHCEHHBIX.

1. (1 6amr) B AABC COSC——iE. Kakas u3 cTopoH siBisieTcst runoreHy3oit AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6amr) YoM kakoi yeTBepTH sBisieTcs yroi o=410°?
A) I; B) II; B) II; T) IV.
3. (1 6amn) Kakue u3 GyHKIMM SBASIOTCS YETHBIMU ?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6amn) [lepuon ¢pyHkuu y=sinx?
15



A)n/2; b)2n; B)4m; I') m.
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Bropas yacth
Ilpu evinonnenuu 3a0anuit 5-10 3anuuwiume x00 pewieHus U NOJIYYEHHbLI OMEENI.
5. (2 6anna) Beraucmmure: sin + COS”.

9 2 . -2
6. (2 6ana) Haliiure 3HaYCHUE BhIpaYKCHUS 4arccos§ - 4arcsm(%_)
(o] o]
7. (2 6anna) Haiinute 3HaueHUEe BhIpaKEHUS Ttg 137 -1g77".
1 o o
8. (2 baura) Peuire ypaBHeHHE COS X =. 3aIMIUINTE HAUMCHBLLINI ONOXKUTENIBHbIH

KOpPEHb YpaBHEHHUSL.
9. Pemmre ypasHenue Sin’ x - 4 sin x + 3 =0.
10. ITocTpoiite rpaduk TPUTOHOMETPHUECKON PYHKIIUU Y=2 SINX

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/1aHu
s
OT1Ber b A B b 1 21 7 /3 | m/2+27nn,
ne Z
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3.3 IIpou3zeoonan u nepeooodpasnasn Gynkuyuu

Oopa3zoeamenvhule pe3yibmamaol, nooiuexcauiue nposgepke (31emenmul):

JIPG 1, JIPG 4, JIP6 6, ]IP6 14.

OK 01, OK 03, OK 06.

CoNoa~LNE

10.
11.
12.
13.

Teopernyeckue BONPOCHI:
[Iponomxure onpenenenue: «lIponsBoanas — 3to...».
PackpoitTe reomMeTpryecKnid CMBICII TPOU3BOJHOM.
Packpoiite pusnveckuii CMbICH MPOU3BOAHOM.
[lepeuncnuTe npaBuiIa BHIYUCICHHS POU3BOAHBIX.
Yemy paBHa MPOU3BOJIHAS CTEIIEHHON (DYHKIUU?
Yemy paBHa TPOU3BOAHAS TPOU3BENCHUSA?
Yemy paBHa MPOU3BOJIHAS YACTHOTO?
Yemy paBHA MIPOU3BOAHAS CIOKHON (DYHKITUH?
CdopmynupyiiTe mpru3HaK Bo3pacTaHus GyHKIIUH.
CdopmynupyiiTe npusHak yObIBaHUS (PYHKIIHH.
ChopmynupyiiTe Npu3HaK TOUKU MaKCUMyMa (DyHKIUH.
CdopmynupyiiTe mpu3HaK TOUKH MUHUMYMa (PYHKITHH.
CocraBbTe aJIrOpPUTM pEIICHHs 3a/ad Ha HaXOXKICHUs HauOOJbLIETO U

HAaMMEHBILIETO 3HAYeHUs] (PYHKIIMU Ha OTpe3Ke?

14,

CocraBbpTe alNropuTM HCCIEAOBAHUS M TOCTPOEHUs Tpaduka (PyHKIUU C

MOMOIIBIO TPOU3BOHOM.

15

16.
17.
18.
19.
20.

[Mponomxure onpenenenue: «OyHkus F(X) Ha3pBaeTcs ... ».
PackpoiiTe reoMeTpryeCcKrid CMBICIT OIIPEIEIIEHHOTO HHTETPaa.
[Iponomxute onpeaenenue: «KpuBonuHeiHas Tpamneuus — 3T0. . ..
Chopmynupyiite popmyny Herorona-JleliOnuia.

B uem 3akmrodaercst oOmmii BUa Bcex MepBOOOpa3HbIX?
[lepeunciure npaBuiia BEIYUCICHUS HHTETPAJIOB.

KouTpoanLHas padora
IlepBast yacTh

Ilpu pewenuu 3a0anun 1-4 3anumiume npaguIbHBLL OmMeem U3 UYemovlpex
nPeod10HCEHHBIX.

1.

(1 6amn) Yemy paBHa nmpou3BoaHas QyHKIUH y=2X17?

A)y'=5x; B)y'=6x; B)y'=6;I') y=6x2

2. (1 6ann) o xakoit U3 GopMyJ BEIYUCIIAETCS MPOU3BOAHAS YACTHOTO?

A) (utv)=u"+v’; B) (uv) =u'vtuv’; B)(5) = ——; D)(f(g(x)) "=f (g(x))*g (x).
3. (1 6amn) Pemure ypasuenue f'(x)=0, ecau f(x)=3x2 — 6x +4. Bribepute oTBET.
A)1;b)-1;B)4;T) -4.

4. (1 6aymn) OOmwmiA BUJ BCeX MepBOo00Opa3HbIX s f(X)=sinx?

18



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

19



Bropas yactb
Ilpu evinonnenuu 3a0anuit 5-10 3anuuwiume x00 pewieHusA U NOJIYYEHHBLI OMEENI.
5. (2 Oamma) MarepuanbHas TOYKAa JBHXKCETCA MPSIMOJMHEHHO 110 3aKOHY
x(t) = LY IPRT
4 (rne x— paccrositHue OT TOYKM OTCYeTa B MeTpax, t— BpeMms B
CEKYHJIaX, U3BMEPEHHOE C Hauyaja ABWKEHUs). B kakoli MOMEHT BpeMeHM (B CEKyHJax) ee
CKOpOCTb ObLIa paBHa 5 M/c?
6. (2 6ama) Ha pucynke nm3o0paxen rpaduk ynkuu Y = f(X) n kacarenbpHas k Hemy
B TOUKe ¢ abciuccoi Xo. Haitnure 3nauenue npousBoanoi gpynkiuu f(X) B Touke Xo.
5

7. (2 6amna) Pemure HepaBeHcTBO: X2-16 <0
8. (2 6amma) Ha pucynke mzooOpaxen rpadpuk ¢ynkmum Y=f(X), onpenenénnoii Ha

untepsaie (—3; 11). Haliqute HanMenbInee 3HaueHue pynkiuu f(X)aa orpeske [2; 9,5].
iy

A ¥ =fiz)
N\
S I\
3 'AAEEN
) / ‘-,l 11
NN 7 A
N/ N/ ]

9. (2 6amra) Ha pucynke nzo0paxén rpaduk HeKoTopou GyHKImu Y = f(x) (mBa myua
¢ o01el HavyaabHOUM TouKOM). [Tonb3ysach pUCYHKOM, BEIUUCITUTE F(8)—F(6), e I (x) —

OJIHa U3 IIepBo0GpasHbIX GyHKIMH J (x).
YA

Q
(s}

1

o[ 1 7 8

10. (2 6amra) ®upme «JIu3aiiH+» BBLICIAIOT y4aCTOK 3eMIM ILIomanbo 100 m2.

[IpennararoT yeThlpe ydacTka pa3HbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit

y4acTOK OA0OpUT TUPEKTOp (QupMbl «Ju3aitH+»», yUUThIBasg, YTO HEOOXOAMMO OyaeT
MOCTaBUTH 3a00p MO nepumMeTpy?

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

C-
X
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ITaJIOHbI OTBETOB:

Homep 1 2 6 7 8 9 10

3a1aHH

|

OtBer r B 1,25 (-4; -3 12 10x1
4) 0
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3.4 Muozozpannuku u mena epauieHus

Oopa3zoeamenvhule pe3yibmamaol, nooiuexcauiue nposgepke (31emenmul):

JIPG 1, JIP6 6, JIP6 9, IP6 10, JIPG 11, JIPG 12, JIPG 14.

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

IIK 1.4, IIK 4.1.
Teopernyeckue BONPOCHI:

1. IIponomxure onpenenenue: « MHOrOrpaHHUK — 3TO. ...

2. [Iponomxute onpexnenenue: «lIpuzma — 3to...».

3. IIponomxute onpexnenenne: «lIpsgaMOyrobHBIN napaJIeNnenunes — 3T0. .. ».

4, [Ipomomxute onpenenenue: «Kyd — 3to0...».

S. [Iponomxure onpenenenue: «lIlnpamuna — 370...».

6. ChopmynupyiiTe CBONCTBO O MPOTUBOJIEKAIINX I'PaHAX MapaJiesenumeaa.

7. CdopmynupyiTe CBOMCTBO O AMATOHAIIAX NapaJljieenunea.

8. CdopmynupyiiTe CBONCTBO O IMAaroHal M U JIMHEWHBIX pa3Mepax
IPSIMOYTOJIBHOTO NTapaJlIeIeUIEna.

9. Kaxkas npusma Ha3bIBaeTCs NPAMON?

10. Kaxkas nmpu3ma Ha3bIBAETCS PABHIBHOM?

11. PackpoliTe MOHSATUE IIPABUIIbHAS TUPAMUIAY.

12. Yo Takoe anodema nmpaBUIbHON MUPaMUIbI?

13. B uem oTiHMuMe MOJHOW TMOBEPXHOCTH MPHU3MBI OT IMOJHOW TOBEPXHOCTH
paMHUIbI?

14. Cdopmynupyiite TeopeMy O BBIYHCICHUH OOKOBOM TOBEPXHOCTH MPSIMOMN
IIPU3MBI.

15. Cdopmynupyiite TeOpeMy O BBIUUCIECHUU OOKOBOM MOBEPXHOCTH MPABMIHHON
nUpamMubl.

16. HazoBute mpenmeTsl u3 Bamiel nmpodeCcCUOHATBLHON AESITEIIbHOCTH, KOTOPHIC
UMEIOT (POPMBI MHOTOTPAHHUKOB.

17. IIponomxkure onpeaenenue: « {umuuap — 31o...».

18. IIpomomxute onpenaenenue: «KoHyc — 3T0...».

19. IIpomomxuTe onpeaeneHue: « YCEUeHHbIN KOHYC — 9TO...».

20. IIpomomkure onpenenenue: «Illap —37o...».

21. Yrto siBNsieTCS BBHICOTOM YCEYEHHOTO KOoHyca?

22. Yto sBISETCS OCEBBIM CEUEHUEM IWIMHAPA, KOHYCa, YCEYEHHOI'O KOHYyca,
mapa?

22



23.  llepeuncnure eIUHUIIBI U3MEPEHUS TUIOIAIU, O0heMa.

24. UYemy paBHO OTHOUICHHE IUIOIIAJCH MOBEPXHOCTEH MOMOOHBIX GUTyp B
IPOCTPaHCTBE?

25. Uemy paBHO OTHOIIICHHE 0OBEMOB MOTOOHBIX (GUTYP B IPOCTPAHCTBE?

26. HazoBute npeameTsl U3 Baliei npodeccuoHaIbHOM 1eITeTbHOCTH, KOTOPhIE
UMEIOT (DOPMBI TEJ BpaIllCHHUS.

23



KoutpoanHasi padora
IlepBast yacTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npaeuibHBILL Omeem u3 yemvlpex

nPeO0IHCEHHBIX.

1. (1 6amr) B kakux emuHUIIaX U3MEpseTCsS 00beM MHOTOTpaHHUKA?

A) B meTpax; b) B kyOnueckux merpax; B) B kBagparHbIX MeTpax; ') B IByrpaHHBIX
rpagycax.

2. (1 6amm) [Tnomaas MOTHON MOBEPXHOCTH MPU3MBI BEIYHUCIISICTCS IO (hopMyIie:

A) S =S00k + 2 Socy.; B) S60k =Pocy™H; B) S=B060k + S Socp; I') SO0k =2P,*H.

3. (1 6amr) Yto sBISIETCS OCEBBIM CEUCHUEM KOHYycCa?

A) paBHOOeApeHHBI TpeyroiibHUK; b) paBHOOeApeHHas Tpanenus; B)
IPSIMOYTOJIBHUK; ') IpsiMOyTOJIbHAS Tparenus.

4. (1 6amn) Kakas gurypa nosydaercs pu BpallleHUX MPsIMOYTOJILHOTO TPEYTOJIbHUKA

BOKPYT OJTHOTO U3 CBOMX KaT€TOB?
A) xonyc; b) yceuennslii konyc; B) nupamupa; I') ycedeHHast nupaMuia.

Bropas yacth
Ilpu evinonnenuu 3a0anuit 5-10 3anuwiume x00 pewieHus U nOJIYYEHHbLI OMEEM.
5. (2 6anna) PeOpo ocHOBaHMS MPaBUIBHOM TPEYyroJbHOW MUpaMuIbl 3 M, anodema
6Mm. Haiinure momaas 60KOBOM MOBEPXHOCTH MUPAMU/IBI.
6. (2 6amna) /IBe cTropoHbI mapaiesorpaMma OTHOCSTCS Kak 3:17, a mepumerp ero

paBen 40. Haiimute 607bIIyI0 CTOPOHY HapalijiesiorpaMma.
D C

L/

7. (2 6anna) [IpsaMoyTobHUK CO CTOPOHAMU 8 CM U 3 CM BpalaeTcs BOKPYT OOJIbIIICH
ctopoHbl. Haitnute 00beMm, miomniaan O00KOBOM 1 MOJHON MOBEPXHOCTEHN MOMyYEHHOTO Tea.
8. (2 6amna) Haiimute 00bEM MHOrorpaHHuKa, M300paKEHHOTO Ha PUCYHKE (BCe
JIByTpaHHBIC YTIIBI TIPSIMBIC).
3

Y

9. (2 6aymma) Kmuenty HeoOXomuMo, 4TOOBI B KOMHATe 00s3aTebHO MPHCYTCTBOBAIHU
00BEMHBIE DJIEMEHTHI JIEKOpa IMIMHApUYecKoi Gopmel. [locTpouTs U3 Oymaru Mojaenb
nuIMHApa. PasMmepbl miis MOCTpOeHHS BBIOpaTh CaMOCTOSATENIBHO, C YYETOM TOTO, YTO
COOTHOILIEHHE PaJnyca K BICOTE TOIKHO OBITH 1:2.
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10. (2 6anna) Paccuntarh KOMMYECTBO 2-X KUJIOTPAMMOBBIX OAHOK KPacKH HY>XHO KYIIUTh
1718 OKpAlIMBAaHMS LMIMHAPHUYECKOTO cBoxa mopasana. Pacxon kxpacku 100 r ma 1 w2

Cuurarp ©=3.

ITAJIOHBI OTBETOB:

Homep 1 2 5 6 7 8 10
3a/1aHHU
3
Ot1Ber b A 27 17 12 =, 87 3
48 T,
64
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3.5 Cmenennas, nokazamenvnasn u a02apugmuueckas ynkuyuu

Oopa3zoeamenvhule pe3yibmamaol, noouexcauiue nposgepke (31emenmal):
JAP6 1, JIP6 2, IP6 3, /IPG 4, /IP06 6, /1P6 14.
OK 01, OK 02, OK 03, OK 06.

Teopernyeckue BONPOCHI:

Chopmynupyiite onpeneneHue CTeNeHHON (PyHKIINH.
[lepeuncnure cBOWCTBA CTENIEHHON (QYHKIINU
CdopmynupyiiTe onpeaeieHne moka3areabHON (QyHKITIH.
[lepeuncnuTe cBOICTBA MOKa3aTENbHON (PyHKINN
Cdopmynupyiite onpeaenenue sorapupmMuueckor GyHKIUU.
[lepeuncnure cBOMCTBA JIorapuPMUUECKON (PYHKIIUH.
[Iponomxkute onpenenenue: «Jlorapudm —310...».
Yemy paBeH jorapudm mpousBeneHus?
Yemy paBeH jorapudm 4acTHOTO?
0. [IlpuBeautre mpuMepbl JOTapUPMUUECKOH CHOUpadd B NPUPOJAE U B
OKPYXKAarOIEM MHUpE.

11. Ha uyrto HeoOXogumMO 0OpaTUTh BHUMAaHUE NPU PEIICHUU HPPaIOHATIBHOIO
YPABHEHHUSI YETHOM CTETIEHU?

12. Yemy paBeH KOpEHb YETHON CTEIIEHU U3 OTpuIarensHoro yncna? [Ipusenute
npumep.

HOo~NoOkwNE

13. Yemy paBeH KOpeHb HEUETHOMU CTETICHH U3 OTpuIiareasrHoro yrcna? [IpuBenure
npumep.

14, Ha 4rto crtouT 0OpaTUTh BHUMAHHUE TMPU PEHICHUH JOTApUPMUUYECKUX U
UPpALMOHATIBHBIX, APOOHO-PAIMOHAIBHBIX YPABHEHUN U HEPABEHCTB?

15. B uem 3axmtouaercs rpaduyeckuii cmocod penieHus: ypaBHEHUH.

KonTpoabHas padora
IlepBasi yacThb
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHbLlL OmMeem U3 Yemblpex

nPeod10HCEHHBIX.

1. (1 6amr) Mexay KakuMu JByMsi HATYPaJIbHBIMU YMCJIAMU HAXOIUTCS YUCIO Y197

A)19u20;b)2u3;B)18ul19;I')3 u4.

2. (1 6amn) Ha pucynke nzo0paxén rpaduk pynximn puaa f(X)=a*. Haitnure 3naucHue
f(2).

YA

.
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A) 25.; b) 5; B) 32; I') et BepHOTO OTBETA.

3. (1 6amr) Kakas 3 GyHKIMA BO3paCTalOT HAa BCEH 00JIACTH OTIPECIICHIS ?
A) f(x)=logsx; b) f(x)=0,7%; B) f(x)=x?; I') f(x)=log:x.

4. (1 6amn) Ykaxute obaacTh onpeaesieHus GyHKIMH f(x) = lg 2XX+_73

A) (-7;1,5); B) (-o0; -1.,5), (7; +00).; B) (-1,5; 7); I') (-o0; -7), (1.5; +o0).

Bropas yactb
Ilpu evinoanenuu 3a0anuit 5-10 3anuwiume x00 peuwieHus u nNOJAYUEHHHLI OMEEMI.

8 10 . 448
5. (2 6anna) Haliaute 3Ha4eHNHE BBIPAKEHUS 471177447,
6. (2 6ayuna) CKOJIBKO LIENBIX PEIICHUi HMeeT HepaBeHCTBO 1 <7%1<49?

7. (2 6amna) Haitmure kopenb ypasaerns 1085(4+x) = 2.
8. (2 6amna)) PaccTosiHue oT HaOMOHATENIsI, HAXOAAIIErOCsS Ha HEOOIbIION BhICOTE h
KHJIOMETPOB Hajd 3eMJIEH, 10 HaAOIomaeMol WM JHUHHH TOPU30HTA BBIYUCIAECTCSA IO

dhopmyie I=V2Rh , Tne R=6400 kM — paauyc 3emiu. C Kakoi BBICOTHI TOPU30HT BUJICH
Ha paccTosgHuu 48 krmioMeTpoB? OTBET BBIPA3UTE B KUJIOMETPAX.
9. (2 6anma) B xoxe pacmama paguoakKTHBHOTO M30TOIA €T0 Macca yMEHBIIAETCs 110

saxomy () = Mo 27T, — —
y rJe Mo — HayajdbHas Macca u3oTomna, t — BpeMsi, MpoIIeaiiee oT
Ha4aJIbHOTO MOMEHTA, | — Tepuoj nojiypacnaaa. B HadaibHbIE MOMEHT BpEMEHHM Macca
m3orona 184 mr. Ilepuon ero monypacnana cocrasisier 7 muH. Haiinure, yepe3 CKOJIBKO
MUHYT Macca u3oTomna OyJeT paBHa 23 MT.

10. (2 6anna)HaiigutesnavenueBbipaxkenuslogy 108 + logs2

ITAJIOHBI OTBETOB:

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

b

OtBer b A A r 121 2 21 0,18 21 3
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3.6 dnemenmut meopuu eepo;tmnocmeﬁ U MamMeMamuuecKol CmamucmuKku

Oopaszoseamenvhbie pe3yivmamol, noonexcaujue npoeepke (j1emMenmat):
JAP6 7, AP6 8, JIP6 14.

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

Teopernyeckue BONpPoOCHI:

1. [Iponomxkute omnpenenenue: «CiydaiiHoe coObiTue — 3T0...». llpuBenute
IpuMep.

2. [IpuBenuTe npruMep 10CTOBEPHOTO COOBITHS.

3. [IpuBenuTe nprMep HEBO3MOKHOTO COOBITHS.

4. [Iponomxkute onpenenenue: «BeposTHOCTb CIy4yaltHOTO COOBITHS — ATO. .. ».

S. ChopmynupyiTe IpaBUIIO HAXOXKIECHUS CIOKEHUS BEPOATHOCTEN.

6. ChopmynupyiTe IpaBUIO YMHOKEHHS BEPOSATHOCTEH.

7. Kak HaiiTu cpennee apupmMeTnyeckoe YucaoBoro psaa?

8. Kak HaiiTu MmenuaHy 4iCiIOBOTO psjia’?

9. Kak Berumncisiercs pazmax 4ucioBoro psjaa?

10.  [Jlns gero HyXHBI Auarpammsl, Tpaduku? [lepeuncnnte BUABI AUarpaMM.

11. IlpuBenute mnpuMepsl MPOSBICHUS 3aKOHA OOJIBIIUX YUCET B MPUPOIHBIX

SIBIICHUSIX.
12. IlpuBeaute mpuMepsl MPOSBICHUS 3aKOHA OOJBIINUX YHCEN B 00IIECTBEHHBIX
SIBIICHUSIX.

13.  Yto m3yuaet craTucTuka?
14.  Tlpomomxute onpeaenenue: «CoueTaHue — 3TO0...».
15. IIpomomxute onpenenenue: «Pa3menienue — 37o0...».

16. IIpomomxute onpexaenenue: «[lepecTaHOBKH — 3TO...».

KoutpoanHasi padora
IlepBast yacTh

Ilpu pewenuu 3aoanuit 1-4 3anuwiume npasuiIbHLIL OmMeem U3 uemvlpex
nPeodI0IHCEHHBIX

1. (1 6amr) Kakux coObITHI HE OBIBAECT B TEOPUH BEPOSTHOCTEH?

A) cny4aitneie; b) Hecnyuaitnbie; B) noctoBepHsbie; ) HEBO3MOXKHBIE.

2. (1 6amn) CoOwiTHE, KOTOpOE MPU BBHIMOIHECHUH OMNPEIEICHHOW COBOKYITHOCTU
yCIIOBUH, 003aT€IbHO MPOU30MIET - 3TO:

A) cnyuaitHoe; b) Heciywaiinoe; B) noctoBepHoe; ') HEeBO3MOXKHOE.

3. (I Gamn) BepoATHOCTH CIy9allHOTO COOBITHS €CTh HEOTPHUIIATEIHHOE YHCIIO,
3aKJIFOYEHHOE MEXK]Ty YMCIIaMu:

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

4. (1 6amn) I'pynnupoBka — 370...
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A) ynopsiioueHue eAMHMI] COBOKYIHOCTM MO Mpu3HaKy; b) pa3bueHue enuHwMil
COBOKYMMHOCTH Ha TPyNmbl MO mMpu3HaKy, B) o0oOmenune eauHudHBIX (akToB; )
00001IeHIE STUHUIHBIX TTPU3HAKOB.

Bropas yacth

Ilpu evinonnenuu 3a0anuit 5-10 3anuwiume x00 pewieHusA U NOJIYYEHHbLI OMEEH.

5. (2 6amna) B oduce nu3aitHEpPCKOTO areHTCTBA HAXOATCS 8 MMOCETUTENIEH KEHCKOTO
noia u 2 Myxckoro. Omnpenenutrb BEPOATHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAHTY
o0paruTcst My>K4HHa.

6. (2 6anna) Ha xondepenmuro npuexanu 2 yueHsix u3 ['epmanun, 3 uz Cepobun u 7 u3
[Beitapun. Kaxaplii u3 HUX JenaeT Ha KoHGepeHIuu oauH aokiaj. [lopsnok gokianoB
onpenensieTcs: kepeOobEBKoil. HaliiuTe BEpOSATHOCTh TOTO, YTO MATHIM OKAXKETCA JOKIaJl
yueHnoro u3 CepOuu.

7. (2 6amna) Mama, Tumyp, Huana, Kocts u AHTOH Opocwiu Kpebuit — Komy
JIOCTaHETCs MPOEKT Mo odopmiieHuio cBajaedbHoro 3ana. Haiinure BeposSTHOCTH TOTO, YTO
MPOEKT TOYHO HE Oy/IET BBIMOIHATH AHTOH.

8. (2 Oamma) B smuke Tpu KpacHbIX W Tpu cuHuUX (raomactepa. Ddromactepsl
BBITACKMBAIOT MO OYEPEIN B ClIydyallHOM mopsijike. KakoBa BepOsSITHOCTb TOTO, YTO MEPBHIM
pa3 cuHUil proMacTep NOSIBUTCS TPETHUM MO CUETY?

9. (2 6amna) Hau psin uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnute Mmony
psila u cpeaHee apupMeTHIeCcKoe psaaa.

10. (2 Oamna) Ilpu aHanm3e IEHOBBIX MPEANOYTCHUN KIMEHTOB IU3aMHEPCKOTO
areHTCTBa TIOJYYEHBl JIaHHbIE, TMIPEJCTAaBICHHbIE B TaONuIe: JOJds  KIHUEHTOB,
MpUOOPETAIONUX AU3ANHEPCKUE YCIYTH OJUHAKOBOTO HA3HAUCHUS, HO Pa3UYHOU IICHBHI.
Haiitu Mmony cinydyailHOM BETMYUHBI. X — LEHBI 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
3a]aHH
sl
OtBer b B A A 02 | 025 | 08 | 0,15 | 172; | 6500
172,7
S
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4. M®oHJ OLIEHOYHBIX CPEJCTB ISl py0e:KHOTr0 KOHTPOJIsi (1o urtoram 3.1 — 3.3)

Oopa3zoeamenvhule pe3yibmamaol, nooiuexcauiue nposgepke (31emenmul):
JP6 1, J1P6 3, JIP6 4, IP6 5, AP6 6, /1P6 9, Z1P6 11, /1P6 12, IPG 13, /1P6 14.

OK 01, OK 02, OK 03, OK 05, OK 06.
[IK 4.1

IlepBast yacTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npaeuibHLILL Omeem u3 Yemvlpex

npe()Jl OJHCEHHDbIX.

1. Maubl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaTel uMeeT cepenrHa 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 6amm) [Ipsmeie AB u CJI mapamnensabie. Kakoe pacmoiokeHne UMEIOT TPSIMbIe
AC u BJI?

A) mapannensHbie; b) nepnenaukynspHeie; B) ckpemmBatores; ') nepecekaroTcsi.

3. (1 6amn) Kakue u3 QyHKIui ABIASIOTCS YETHRIMU?

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

4. (1 6amn) Ha pucynke nzo0pakes rpaduk npousBoanoi ¢pyukiuu y=Ff(X). [Tpu kakom
3HAUYCHUM X (YHKIUS IPUHUMAET CBOE HanOOJIbIIee 3HaYeHUe Ha oTpeske [-4; -2] ?

¥

v=f"(x)

=Y

o 1

A)0,5;b5)-4;B)-5;T) 1.

Bropast yactb

Ilpu evinoanenuu 3a0anuit 5-10 3anuwiume x00 peuwieHus u nOJAYYEeHHBLI OMEEM.

5. (2 6anna) Yepes xoHibl oTpe3ka AB u ero cepeanny M mpoBeieHbl apajjieibHbIe
IpsIMBbIE, MEPECEKAIONINE HEKOTOPYIO IJIOCKOCTh B Toukax Ai, By u Mi. Halinure ninny
otpe3ka MM, ecniu oTpe3ok AB He nepecekaeT miockocTh U eciiu AA1=6 cM, BB1=4 cwm.

6. (2 6ayna) Jlansl TOUKH A(6,77,r8) , B(8,2,6). Haitnute nniuny Bektopa AB.

7. (2 6ana) Haiioure et 2)" ecnm g =0,5.

8. (2 6amna) MarepuanbHas TOYKA JBHKETCS IPAMOIMHENHO 110 3aKkoHy X(t)=t>-13t+23
(rme X — paccTosiHuEe OT TOYKU OTCYETa B METpax, { — BpeMs B CEKyHJIaX, U3BMEPEHHOE C
HayvaJia ABWKeHUs ). B kakoit MOMEHT BpeMeHH (B CEKYHJ1aX ) €€ CKOpOCTh Obli1a paBHa 3 m/c?

9. (2 6amna) Jana Gpynkuus f(x)= 3x>+1. Uemy pasua F(1)?
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10. (2 6amma) Pemmre ypaBHeHwe COSX=1. B oTBeT 3amuiinTe HAUMEHBIIHMA

HCOTpI/IL[aTCJIBHBIﬁ KOPCHb.

ITaJIOHbI OTBETOB:

Homep 1 2 6 7 10
3a/1aHH

s

OTtBer A r V33 -2 0
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5. ®oHJ OLEHOYHBIX CPEACTB AJIsl POMEKYTOYHOM arTecTalu (IK3aMeH)

Ha BbInonHeHWE MUCbMEHHON 3K3aMEHAIlMOHHOW padoThl MO Maremaruke aaetrcs 4
acTpoHOMHUYeCKHX yaca (240 MUHYT).

DK3aMeHaIMOHHas padoTa COCTOUT UX 2-X YacTei: 00s3aTeIHbHON U TOTIOJTHATEIHLHOM.

OOs13aTenbHAsT YacTh CONCPKHUT 3aJaHUs MUHUMAJIBLHOTO O0SI3aTEIIBPHOTO YPOBHS,
JOTIOJTHUTENIbHAS 9acTh — 00JIee CIIOKHBIE 3aJaHu.

[Ipn BBITOJHEHUM 3afaHUM O00s3aTeNbHOM 4YacTU TpeOyeTcs NPEACTaBUTh XOJ
pelIeHus U yKa3aTh MOJyYEHHBIM OTBET. 32 MPABWIHHOE BBIMOJIHEHUE JIIOO0TO 3a/laHus U3
00s13aTeNbHOM YacTu oOyJaronuiics noixyyaere onuH 0amt. [Ipu BbITIONIHEHUU 3aJaHus U3
JOTIOJTHUTEIBHOW YacTH HEOOXOAUMO MOAPOOHO OINHUCATh XOJ PEIICHHS M J1aTh OTBET.
[IpaBubHOE BBITIOJIHEHHUE 33JIaHUN JOMOJHUTENILHON YacTH OLleHUBaeTcs 3 OajuiaMu Uiu
1-2 G6anymamu 3a 4aCTUYHOE PEIICHUE.

baiuibl, mosly4eHHbIE 3a BCE BBINIOJIHEHHBIE 3aJJaHUS, CYMMUPYIOTCS.

IlIkana nepesooa 6an106 6 oOmmemKu nO NAMUOATLHOU cCUCHeEMe

Ommemka Yucno 6annos,
HeoOxo0umoe 011 NOJIYYEeHUS OMMEMKU
«3» (y008.) 6-9
«4» (xopowio) 10-14
(e MeHee 00H020 3a0aHUsL U3 OONOTHUMENLHOU 4acmu)
«5» (omauuro) bonee 14
(He MeHee 08YX 3a0aHUll U3 OONOHUMENbHOU YaACcmu)

Oopaszosamenvhulie pe3yibmamol, nooaexcauwjue nposepke (Inemenmot):

JIP6 1, JIP6 2, JIP6 3, JIP6 4, JIP6 5, JIP6 6, JIP6 7, JIP6 8, JIPG 9, JIP6 10, JIP6 11,
JIP6 12, JIPG 13, JIPG 14.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

[IK 1.4, IIK 4.1,IIK 4.6.
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IK3ameHayuoHHbIE 3A0aAHUS NO MAMEMAMUKE
O0s3aTeIbHAS YaCTh
IIpu BbInoJiHeHUN 3aganni 1-12 3anummTe X0 pelieHus U MOJyYeHHbI 0TBET.
1. (1 6ann) Berauciure: 2sin(mw/6)+2cos(m/3)
2. (I 6ann) Ha pucyHKe >XHUPHBIMU sg
TOYKAMH  TIOKAa3aHO  CYTOYHOE  KOJUYECTBO |-

40

OCQJIKOB, BBIMIAJABIIMX B Jnucte ¢ 7 mo 18 =

nexkabps 2001  roma. Ilo  ropu3oHTamm =s
YKa3bIBAIOTCA YHCIIA MECAIA, 1O BEPTHUKAIM — =
KOJIMYECTBO OCaJIKOB, BBIMTABIIIAX :
COOTBETCTBYIOIIMI J€Hb, B MHJUTAMETpax. Jlms oo
HaDSITHOCTH  JKUPHBIE TOYKA Ha  PHCYHKE
coequHEeHbl JUHHEH. OrnpenenauTre MO PHUCYHKY, CKOJIbKO JHEH BbImanaigo Oosee 2
MUJUJTUMETPOB OCAJAKOB?
3. (1 6ann) CTOUMOCTH YCIIYT 4acTHOTO Au3aiiHepa Bo3pociia Ha 10%.
OmnpenenuTs, CKOJIBKO CTOWIN yCITyTH AU3aitHepa 10 MOAOPOKAHMS, €CITU MOCTE KIMEHT

3artatui 55000py6?

7 & - 1 11 12 13 14 15 16 17

4. (1 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ ppiOOii, 5 ¢ BapeHbEM U 4 C BUIITHEH.
FOnst nayraa BeiOupaeT oguH nupokoK. HaliiuTe BEpOSATHOCTH TOTO, YTO OH OKAXKETCS C
BUIIIHEN.

5. (1 6ann) Haiinure 3HadueHne BeIpaxeHus log,2 + 109, 32
6. (1 6ann) Halinnre KOpeHb ypaBHEHHS 7-6x=17.
7. (1 6ann) Pemmre HepaBeHCTBO 25 > 64. B OTBET 3amuIIUTE HAaMMEHBIIEE
MOJIOKUTEITLHOE YHCTIO.
x+2 }_
8. (I 6ann) Haiinure xopeHs ypapHenus -+ 2 4
9. (1 6ann) Haitnute npou3BoiHy0 QPyHKIMH B Touke X=0:y = zx‘* —6x%+7x—1
10. (I 6ann) Kactptomnsi, odhopmiieHHas MO WHIWBUIYAILHOMY 3aKaszy, HUMEET

dbopmy mwmHapa. Beicota kactptonu 35 cm, nuamerp ocHoBaHus 20 cMm. Paccuutaiite
BMECTHUMOCTb JIaHHOM TOCY/Ibl, IEJIEHHYIO Ha 7.

11. (1 6ann) Haitnute miomans GUrypsl, n300pa’keHHON Ha PUCYHKE
|
| \
A \
12. (1 6ann) Teno neuxkercs 1o 3akony S(t)=3t2+5t (M) Haiitu ckopocTh Tena uepes

1 ¢ mocne Havasa OBUKEHUS.
JonoJiHuTEbHAS YACTh
Ilpu evinonnenuu 3adanuii 13-16 3anumiume x00 pewienus u noay4eHHbl OMeem
13. (3 6anna) BeraucnuTte IUIOAAb YU4acTKa CTOJIA, OTBEACHHOIO JJIs MpE3CHTAIlUU
pabot mu3aiitnepa Bacuius, mepuMeTp KOTOPOTO OrPaHMYUBAIOT JTHHUM Y=X>-2X-2 1
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=-X*+2. Bemonnute yeprexk. OTBET AaliTe B KBAAPATHLIX METPAX.
14. (3 6anna) Penmre ypaBHeHne sin®X - 2sinx=0. B OTBeT 3amummTe KOIMYECTBO

peIIeHMIA, TPUHAJICKAIIUX MPOMEXYTKY [0; 47.]
15. (3 6anna) Haiiagure 06beM MHOTOTpaHHHUKA, M300pa>KEHHOTO Ha PUCYHKE (BCe

JIBYTDAHHBIC YTIIbI MPSIMBIE).

1

2

16. (3 6anna) 3aka3 Ha 126 OTKPBITOK TNEPBBIH JU3aliHEp BBIMOJHACT HA 5 YacoB
obIcTpee, yeM BTOpoi. CKOJIBKO OTKPBITOK 3@ Yac U3rOTaBIMBAET MEPBBIA TU3aNHED, €CIU
U3BECTHO, UYTO OH 32 YaC MOXET MIPUTOTOBUTH HAa 5 OTKPBITOK OOJIBIIIE BTOPOTO?

ITAJIOHBI OTBETOB:

Homep |1 |2 | 3 | 4 6 8 10 |11 |12 13|14 | 15| 16
3aJaHHA
|
OtBer 2131|5002 -7 - 35015111 9 | 5| 6 |13
TBI | 5 10 0
c
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