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IMacmopt ®OC

B pesynprate ocBoenus yueOHOM mucuuiuiiabl MATEMATUKA oOyuaromuiics goKeH
obnamate mpeaycmorpeHabiMu OI'OC mo  cmemmanbpHOoCcTAM CIIO: 44.02.02. IlpenonaBaHue B
HayaJIbHBIX Kiaccax, 44.02.01. «/lomkonsHoe oOpazoBanuey, 44.02.05. «KoppekinoHHas neaaroruka
B HavalbHOM oOpazoBanum», 49.02.01 ®usmdveckas KkynbpTypa (0a30BbI YpPOBEHb MOJTOTOBKH)
CIEAYIOIMMU YMEHUSMH, 3HAHUSMHU, KOTOpbIE (HOPMUPYIOT MPOPECCHOHANBHYIO KOMIIETEHIINIO, U
OOIIMMH KOMIICTCHIIUSIMHU:

[IpeameTHbIC pe3ynbTaThl HA 0A30BOM YPOBHE OTPAXKAIOT:

V 1. Brnagenue MeTojaMM J0Ka3aTelbCTB, aIrOPUTMaMHU pELICHHS 33/a4; YMEHHUE
(GopMynMpoBaTh ONpENENEHHsS, AaKCHOMbl W TEOPEMbI, MPHUMEHATh MX, M[POBOJUTH
JI0Ka3aTeNbHbIE PACCYXKICHUS B XO/I€ PELICHUS 33/1a4;

Y 2. YMmenue onepupoBaTh NOHATUSAMHU: CTENIEHb YNCJIA, TOrapyu(pM YnCIIa; yMEHUE BBIIOJIHATh
BBIUMCIIEHUE 3HAYECHUH M NpeoOpa3oBaHMs BBIPAKEHUH CO CTEMEHSAMU U Jorapudmamw,
npeoOpazoBaHusi JPOOHO-PAIMOHATBLHBIX BBIPAXKEHU;

YV 3. VYmenue onepupoBaThb IOHATHAMHU: pALMOHAIBHBIE, HMPPALHOHAIBHEIE,
NOKa3aTebHbIE, CTENEHHbIE, JIOTapU(PMUUECKUE, TPUTOHOMETPUYECKUE YPABHEHHA U
HEPaBEHCTBA, UX CUCTEMBI;

V 4. Ymenue oneprpoBaTh NOHATHSAMU: QYHKIMS, HENPEepbIBHAS (PYHKLMS, IPOU3BOHAS,
nepBooOpasHas, OMpeNeeHHbI HMHTErpaji; YMEHHE HaXOAUTh IPOU3BOJHBIE HIEMEHTAPHBIX
(yHKUMIA, UCTIONB3YS CPABOYHBIE MAaTEPHAIIbl; UCCIENOBATh B MPOCTEHIINX Clydasx (yHKIMU Ha
MOHOTOHHOCTb, HAXOAUTh HAaUOOJBIINE U HAUMEHbIINE 3HAUCHUS (QYHKIHUHA; CTPOUTh Tpaduku
MHOTOYIEHOB C MCIONB30BAHUEM allapaTa MaTeMaTHUYeCKOro aHalM3a; MPUMEHSTh MPOU3BOJHYIO
TIpU PELICHUH 33/1a4 Ha JABMKEHUE; PEIaTh MPAKTUKO- OPUEHTUPOBAHHBIE 331a4K HA HAMOOJIbILINE 1
HaVMEHbLINE 3HAUEHHS, HA HAXOK/IEHHE TyTH, CKOPOCTH U YCKOPEHHS;

VY 5. YMenue onepupoBaTh NOHATHAMU: palMOHaNbHAs QYHKIMS, OKa3aTeabHas QyHKIUS,
crenieHHas QyHKUus, Jorapupmudeckas GyHKIMs, TPUrOHOMETpUYecKue (PyHKIIMU, 0OpaTHbBIE
GyHKIMHA, YMEHHUE CTPOUTHh TpadWKH H3yYEHHBIX (PYHKITUH, WCHONb30BaTh TpaQuKu MpH
M3y4EHUHU TPOLIECCOB M 3aBUCUMOCTEH, NPH PEeLIeHUH 3a1ay U3 JPYTUX y4eOHBIX MPEIMETOB U
3a/lay U3 peasibHON KU3HU; BbIpaKaTh (POPMYJIAMH 3aBUCUMOCTU MEXKY BETUUMHAMU;

V 6. YMeHue pemartb TEKCTOBBIE 33/1a4M PA3HbIX THIOB (B TOM YHMCIIE HA NPOLEHTHI, JIONU U
4acTH, Ha [BIDKEHHE, paboTy, CTOMMOCTh TOBAPOB M YCJIYT, HAJNOTH, 3aJaud M3 00JIacTH
yIPaBICHUS JIMYHBIMU M CEMEWHBbIMH (DPUHAHCAMM); COCTABJSATH BBIPAKEHUS, YpaBHEHUS,
HEpPaBEHCTBA W WX CHCTEMbI MO YCIOBUIO 3aJayH, UCCIENOBaTh MOJYYEHHOE peElIeHUE U
OLIEHMBATH MTPABAONOI00HOCTH PE3yIbTATOB;

V 7. YMeHue onepupoBath MOHATHAMU: CpeqHEe apu(METHUeCKoe, MeInaHa, HanbobIIee 1
HalMEHblIIee 3HAUCHMs, pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHE YMCIOBOr0 HAOOpa; yMEHHE
M3BJIEKATh, MHTEPIPETHPOBATh MHAOPMAIHUIO, MPEICTABICHHYI0 B TaONWLAX, HAa JAUarpammax,
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rpaukax, OTpaXarollyt0 CBOMCTBA peabHbIX MIPOLECCOB U SIBJIECHUIL; NPEICTABIATh HHYOPMALMIO
C MOMOIIBI0 TAOMUIl U JAUArpaMM; UCCIEN0BATh CTATUCTUYECKUE IAHHBIEC, B TOM YHCIE C
MPUMEHEHHEM TpaUIeCKUX METOIOB U SJICKTPOHHBIX CPECTB;

Y 8. YMmenue onepupoBath MOHATUSAMHE: CITy4aiHbIN OIIBIT U CITyYailHOE COOBITHE, BEPOSTHOCTD
CIy4aliHOTO COOBITHS; YMEHHE BHIYUCIATH BEPOATHOCTD C UCHIOJIb30BAHUEM

rpaguyeckux MeTOMOB; NPUMEHATb (OPMYJIbl CIOXKEHHS U YMHOXKEHUS BEpPOATHOCTEH,
KOMOMHATOpPHBIE (aKThl M POPMYJIBI IPU PEUICHUH 3a]a4; OLIEHUBATh BEPOATHOCTU pPEabHBIX
COOBITHIA; 3HAKOMCTBO CO CIYYaliHBIMU BEJIMYMHAMU; YMEHUE IPUBOJUTH MPUMEPHI TPOSBICHUS
3aKOHA OOJIBIIMX YKUCEN B IPUPOIHBIX U OOIECTBEHHBIX SBICHUSAX;

Y 9. YMmenue oneprpoBath NOHATHAMU: TOUKA, TPAMAsL, IIIOCKOCTh, TPOCTPAHCTBO, IBYTPAHHBIH
YTOJI, CKPELIMBAOIIHMECS TIPAMbIE, TAPAJIIEIbHOCT U NEPIEHANKYISAPHOCTD MPSIMBIX U IJIOCKOCTEM,
yrojd MEXIy MPSIMbIMH, YroJ MEXIy MNPsIMOM M IJIOCKOCTbIO, YTOJd MEXKAY IUIOCKOCTSAMH,
paccToSHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSIHME MEXIY TNPAMBIMH, PACCTOSHUE MEXIY
IJIOCKOCTSIMM; YMEHHE HCIONIb30BaTh IPU PEIICHUH 3a7au M3y4YeHHble (aKThl U TEOPEMBbI
TJTAHUMETPUH; YMEHHE OL[EHUBATH pa3Mepbl 00BEKTOB OKPYKAIONIET0 MUPA;

V 10. YmMenue onepupoBaTh MOHATHAMHU: MHOTOTPAHHHK, CEUYEHHE MHOTOTPaHHHUKA, KYO,
napaJuieNenunes, npu3Ma, mupaMuaa, Gurypa v moBEpXHOCTh BpAIICHUS, IUIMHIP, KOHYC, Map,
cthepa, cedeHust (pUryphl BpalleHusl, MIOCKOCTb, Kacaromasics cepbl, INHAPA, KOHYCa, IMIOMIAAb
MOBEPXHOCTU TNHpPaMH[bl, TPU3MbL, KOHyca, IIUIMHApA, IUomans cepbl, o0beM KyOa,
NPSIMOYTOJIBHOTO TapajuleNienunea, NUpaMUbl, TPHU3MbL, LUIMHAPA, KOHyca, ILIapa; YMEHHUE
1300paxkaTh MHOTOTPAHHUKMA W TIOBEPXHOCTH BpAIICHUS, MX CEUEHHS OT PYKH, C TOMOIIBIO
YEePTEKHBIX MHCTPYMEHTOB M DJICKTPOHHBIX CPEJICTB; YMEHHE pPaclo3HaBaTh CHUMMETPHIO B
NPOCTPAHCTBE; yMEHHE PACIIO3HABATh PaBHIbHbIE MHOTOTPAHHUKHY;

VY 11. YMenue oneprupoBaTh MOHATHSIMU: ABUKEHHUE B TPOCTPAHCTBE, MTO100HBIE (BUTYPHI B
IPOCTPAHCTBE; MCITIONB30BATh OTHOLIECHUE MIIONIAIei MOBEPXHOCTEN U 00EMOB MOAOOHBIX (UTYP
[IpU PEUICHUH 3a]1aY;

VY 12. YMeHue BHIYUCTATH TEOMETPUUYECKUE BEIMYUHBI (JIMHA, YTOI, IUI0MAaAb, 00beM,
JI0ILA/b TOBEPXHOCTH ), UICTIOJIb3Y S U3yUEHHbIE (DOPMYJIIbI M METO/IbI;

Y 13. VYmMeHue onepupoBaTh MOHATUAMHU: NPSAMOYTOJIbHAS CHCTEMAa KOOPJHMHAT,
KOOPJMHATHl TOYKU, BEKTOP, KOOPAMHATHl BEKTOPA, CKAIAPHOE NPOHM3BEACHUE, YIOJN MEXIY
BEKTOpPaMH, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOpa Ha YUCIIO; HAXOJUTh C IOMOIBIO
M3Y4YEHHBIX (DOPMYIT KOOPIMHATHI CEPETMHBI OTPE3Ka, PACCTOSHUE MEK/TY IBYMS TOUKAMH;

YV 14. VYmMenue BbIOMpaTh TOJXOMANIMNA HW3YyUEHHBIM METOJ JUIS PEUICHHUS 3ajaud,
pacrio3HaBaTh MaTeMaTudeckue (akThl W MaTeMaTHYeCKue MOJETH B NPUPOTHBIX H
OOIIECTBEHHBIX SBJICHHUSX, B MCKYCCTBE, YMEHHE NPUBOAUTH MPUMEPHl MaTEMaTHYECKUX
OTKPBITUI POCCUNCKON U MUPOBOM MaTEMaTUUYECKOU HAYKH.

3 1. 3HaueHKne MaTeMaTUYECKOW HAYKU JJIsl PELIEHUS 33/1a4, BO3HUKAIOIINUX B TEOPUU
U TPaKTUKE; IUPOTY U B TO K€ BPEMsI OrPaHUUYEHHOCTh MPUMEHEHUSI MAaTeMaTHYECKUX
METOJIOB K aHAJIM3Y U UCCIEAOBAHUIO MTPOLIECCOB U SBJICHUI B MPUPOJIE U OOIECTBE;

3 2. 3HaueHue NpPaKTUKKA U BOIMPOCOB, BO3HHKAIONIMX B CaMOM MaTeMaTUKE st
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(GbopMHUpPOBaHUS U PA3BUTHUSI MATEMATUYECKOW HAYKHU; UCTOPUIO PA3BUTHS MOHATHS YHUCIA,
CO3JaHUsl MaTEMAaTUYECKOTO aHAIN3a, BOSHUKHOBEHUS U Pa3BUTUS TEOMETPUU;

3 3. YHUBepcaabHbIN XapakTep 3aKOHOB JIOTUKHA MAaTEMAaTUYECKUX PACCYKICHUM, UX
MPUMEHUMOCTH BO BCEX 00JIACTSAX YEIOBEUECKOM JIEATEIHHOCTH;

3 4. BepoATHOCTHBIN XapaKTep Pa3IMUHbIX MPOLIECCOB OKPYKAIOIIETO MUPA.

OK 01 BroiOupats cmocoObl pemieHus 3a7ad NpopecCHOHANBHON eITeNbHOCTH
NPUMEHUTENIBHO K PA3IMYHBIM KOHTEKCTaM

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CPEACTBA IOMCKA, AaHAIM3a W HMHTEPIPETALUH
MHpOpMAILMK, U WHPOPMALMOHHBIE TEXHOJIOTHU JUIS BBINONHEHUS 3a7ad MNpodecCHOHATLHON
NEeSATENbHOCTH

OK 03 IlmanupoBaTh M peaqu30BBIBATH COOCTBEHHOE MPOGECCHOHANIBHOE U
JIMYHOCTHOE pAa3BUTHE, NPEANPHHUMATEIbCKYIO JAEATEIbHOCTh B MpodeccHOoHaNbHOU chepe,
HCII0JIb30BaTh 3HAHUS [0 (PMHAHCOBOW TPAMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYALUAX

OK 04 DddexTuBHO B3aUMO/ICHCTBOBATh UPA0OTATh BKOJJICKTHBE U KOMaH/IC

OK 05 Ocy1iecTBIsTh YCTHYIO U MUCbMEHHYI0 KOMMYHHKAIIMIO HA TOCYJAPCTBEHHOM SI3bIKE
Poccuiickoii @enepannu ¢ y4eToM 0COOEHHOCTEN COLMANIBHOTO M KyJIbTYPHOTO KOHTEKCTa

OK 06 IIposBasTh TrpakIaHCKO-NATPUOTUYECKYIO MMO3ULHI0, JIEMOHCTPHUPOBATH
OCO3HAHHOE MOBEJICHUE HA OCHOBE TPAJAUIMOHHBIX OOIIEYENIOBEYECKUX LIEHHOCTEH, B TOM YHCIIE C
YU4ETOM TapMOHM3ALUUA MEKHAIMOHAIBHBIX M MEXKPEIUTUO3HBIX OTHOIIECHUM, TPUMEHSTH
CTaHJIapThl aHTUKOPPYMIIUOHHOTO MOBEICHUS

OK 07 CopeiicTBOBaTh COXpPaHEHUIO OKPYKAIOIIEH CPEbl, PecypcocOepeKeHHIO,
NPUMEHSTh 3HaHUS 00 W3MEHEHUW KJIMMaTa, MPUHIUIBI OEpPEeKIMBOTO TMPOU3BOJICTRA,
3¢ (HEKTUBHO NEMCTBOBATH B UPE3BhIUANHBIX CUTYAITUSIX.

dopMoil aTTecTaluy 1Mo y4eOHOW TUCIUIIITUHE SBIISETCS DK3aMEH.



1. KOHTpOJILHO OLICHOYHBIC CPEACTBA 1J11 BXOAHOI'0O KOHTPOJIA

BXoaHO# KOHTPOJIb COCTOMT M3 3aJaHuM, B3ATHIX U3 OTKpbIToro 6anka OI'D u BIIP mo
Martematnke. Ha BBITIONHEHHE 3aJlaHWil BXOJHOTO KOHTPOJS Jaercs | akamemudeckuid dac (45
MUHYT).

BxogHol KOHTpOJIb COCTOMT HX 2-X 4YacTed: o00s3aTeabHONM W JIOTOJHUTEIBHOM.

OOs3aTenpHAs YacTh COACPIKUT 3a/IaHHSI MUHAMAIBHOTO 0053aTeTbHOTO YPOBHS,
JIOITOJIHUTEJIbHAS YacTh — OoJiee CIIOKHBIC 3aJaHus.

[Ipy BBIMOJHEHWHM 3aJlaHUN TpPeOyeTCs MPEeACTaBUTh XOJ PEIICHUS M YyKa3aTh
MOJYyYEHHbIA OTBeT. [IpaBWIbHO BBIMOJHEHHOE 3aJjaHue U3 O00s3aTebHOW 4YacTu
OLICHMBAETCS B OJAWH Oajj; MPaBUIbHOE BBHINOJIHEHUE 3aJaHUil JOMOJHHUTEIBHOW YacTH
oleHrBaeTcs 3 baymutamu uin 1-2 6anmaMu 3a YaCTUYHOE PEILICHUE.

bannbl, mosrydeHHbIE 32 BCE BBINOJHEHHBIE 3aJaHUSI, CYMMHUPYIOTCH.

IIIkana nepeBoaa 60a/UI0B B OTMETKH MO NATHOANIBLHOM cHCTEMe

OtMeTKa Ywuco 0amios,
HEO00X0MMOE JUTS IOTYIEHHSI OTMETKH
«3» (ymoB.) 7-9
«4» (xoporo) 10-12
«5» (OTINYHO) 13-15

OOpazoBatenbHbIe Pe3yIbTaThl, OJIESKAIINE TPOBEPKE (DIEMEHTHI):
V1,¥V5VY6,V9,V 12,V 14.
OK 1,0K 2, OK 5.



3a)1a}mﬂ BXOHOI'0 KOHTPOJIA

Oos3aTesibHAsI YACTh
IIpu pemennu 3axannii 1-4 3anuIATe MPABHWILHBIH 0TBET U3 YeThIpPeX Mpeaa0KeHHbIX:
y 2 .2
1. (1 6amn) Packpoiite hopMyIy COKpaIeHHOT0 YMHOKEHHUS -

A) a2-2ab+b%; B) (a-b)(a+b); B) a2+2ab-b%: T') (a-b)(a-b)
2. (16amn) [Tnoma s TpeyroIbHIKA BEIMUCIAETCS 10 hopMyJIe:
A) S=a*b: B) S=(a*h)/2: B) S=2a*bh: I') 5=(a*h)/3.
0
B

i
3. (1 6amn) Kakoe u3 cie 1y omux 9icet 3aKIF0YeHO MEXK Ty YHCIIaMU 17u8

A)04;5)05; B)06;T) 0,7
4. (16amn) daneirpaduku hyakmii. Kakas hpopmynacoorBercTByeTrpaduky 3):

1) 2) | 3)

l 9
) x—6 2 . V==
VA D T M SV

IIpu BbINOJIHEHMH 3aJaHU 5-8 3anUIIMTE X0/ pelIeHUs U NOJIy4YeHHbIH OTBET.
I

5. (2 6amna) Beramcate: 2 ™ 5

6. (2 6amna) Pemmmte ypaBHeHue x2-7x+IO=O. Ecnu ypaBHeHue nmeet 6oiee 0THOTO KOPHS, B
OTBET 3aMUIINTE MEHBIIINN U3 KOPHEH.

7. (2 6amma) Ins pemonta TpeOyercs 57 pynoHoB o6oeB. Kakoe HaMMeEHbIICE
KOJIMYECTBO IMaueK OOOMHOro Kjes HY)XHO JJIi TaKOro peMOHTa, eciiu | mayka Kies
paccuuTaHa Ha 5PyJIOHOB?

8. (2 6amna) Beicota BH mapannenorpamma ABCD nenurt ero cropony AD Ha otpe3ku AH=2
n HD=32. Jlmaronans mapamnenorpamma BD pasna 40. Haiinute miomamps mapasienorpamma.

JON0JIHUTEILHAS YACTh
IIpu BbINOJHEHUN 3a1aHus 9 3aNUIIMTE X0/, 000CHOBAHME PellieHUs M OJIY4eHHbIIl 0TBET.
9. (3 6anna) Pe160s10B NPOIIBLT HA JIOJKE OT MIPUCTAHU HEKOTOPOE PACCTOSHUE BBEPX T10
TEUEHHIO PEKH, 3aTeM OPOCHII SIKOPb, 2 4aca JIOBUJI pbIOY ¥ BEPHYJICS 00paTHO yepes D




4acoB OT Hayaia myTemecTBs. Ha kakoe paccTosHHE OT NPUCTAHU OH OTIUIBLI, €CITH CKOPOCTh
Te4eHHs peKU paBHa 2KM/4, a COOCTBEHHAs CKOPOCTh TOAKH 6Kkm/u?

ITaJOHbI OTBETOB:

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




3. KOHTPOJIbHO OLleHOYHBIE CPeICTBA /ISl TEKYIero KOHTPOJIs

Texkymuii KOHTPOJIb NPOBOAATCS BO BpPEMs AyAUTOPHBIX 3aHATHH IO MaTeMaTHKE B
COOTBETCTBHH € y4eOHBIM IIIaHOM U paboueit mporpammbl O] «Marematukay mo BceM pasaenam
nporpaMMsl. TeKyInid KOHTPOJIb COCTOUT U3 JIBYX YaCTeW: TEOPETUYECKOM M IMPAKTHYECKOM.
[Tpu sTOM 0OyUaromuecs Noay4yaroT IBE OTMETKH.

Teopernueckas yacTb MPOXOAUT B (OpME YCTHBIX OTBETOB: OOYYaIOIIUECS BBITATHBAIOT MATH
KapTOYEK C BOMPOCAMH, AAIOT MOJHBIA OTBET (CO CIUCKOM BOIIPOCOB 00YYAIOLIMECS 3HAKOMSITCS
B HayaJle U3y4YEHUs pa3zena).

IIkana nepeBoaa 6a/U10B B OTMETKH 10 NATHOAIBHOM cHCTeMe

OrmeTka KosinuecTBO BepHBIX 0TBETOB HA TeOpPeTHYECKHE BONPOCHI
«3» (v008.) 3
«4» (xopouo) 4
«3» (omauyno) 5

3agaHus NpakTUYeCKON YyacTu (KOHTPOJbHbIE pa0OThl) YACTHYHO B3STHI U3 OTKPHITOr0 OaHKa
EI'D u BIIP no maTematuke.

Ha BbINOJTHEHNE KOHTPOJIBHOW paboOThl MO MaTeMatuke jpaetcs | akamemudeckuit dac (45
MUHYT).

KontponbHas paboTa cocTOMT HMX 2-X 4acTeidl. B mepBodl yacTu mpeasiaraercs
BBIMOJIHUTG 4 3a/1aHus - BHIOPATh MPABUIIBHBIN OTBET U3 YETHIPEX MPEJI0KEHHBIX. Bo BTOpOi yacTu
IpeJyIaraeTcsl BHITOJHUTE 6 3a1aHul - OPOPMUTH XOJ] PEIICHUs U 3alIUCaTh NOJyYEHHBIN
OTBET.

3a mpaBUIIbHOE BBIMOJHEHHE JIFOOOT0 3aJjaHus TEPBOM YacTH 00yYarOIMIACS MOMyYaeT OAUH
0amna. [IpaBuibHOE BBHITIONHEHKE 3aJaHUI BTOPO 4acTH olleHnBaeTcs 2 6ammamu unu 1 Gamiom 3a
YaCTUYHOE PELICHHUE.

bainbl, moy4yeHHbIE 3a BCE BBIMOJHEHHBIE 3aaHUs], CYMMHUPYIOTCS.

IlIxana nepeBoga 0a/10B B OTMETKH 110 NATHOAJILHON cCHCTEMe

OrmeTka Yucjo 0a/110B,
Heo0X0AHMOe ISl OJYYeHUsI OTMETKH
«3» (y008.) 8-10
«4» (xopouwo) 11-13
«5» (omauyno) 14-16
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3.1 IIpsiMbIe U MJIOCKOCTH, KOOPAWHATHI H BEKTOPHI B MPOCTPAHCTBE

Oo0pa3oBare/bHBIE pe3y IbTaThl, MOAJIEKAIIHE POBEPKeE (3JeMEHTHI):
V9L,V VI, V12, V13,V 14.
OK 1, OK 3, OK 5.

howbhE

Teopernyeckue BONPOCHI:
Cdopmymupyiite Teopemy [ludaropa.
[lepeuncnure OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
[lepeuncnure crmocoObl 3a1aHUS TUIOCKOCTH.
[Ipomomxkure  Teopemy: «Ecam omHa W3 JOBYX NAPAUICNBHBIX  IIPAMBIX
NEPIEHIUKYJIIPHA INIOCKOCTHU, TO. .. ».
[Ipomomxure Teopemy: «Ecnum nBe mapauienbHble  IUIOCKOCTH  NEPECEKAIOTCSA
TPETBEU, TO...».
Chopmynupyiite onpeneneHue JByrpaHoro yria.
PackpoirTe noHsATHE «yTrOJa MEXKITY IPSIMBIMIY.
[IepeuncnuTe B3aMMHOE PACIIONOKEHUE IBYX ITPSMBIX B IPOCTPAHCTBE
Kaxkue npsiMble Ha3pIBarOTCS MapAJIIEIbHBIMU B IPOCTPAHCTBE?
Kaxkue npsiMbie Ha3bIBatOTCS CKPELIMBAOLIMMUCS B TPOCTPAHCTBE?
Kakune npsiMble Ha3bIBaIOTCS IEPIICHANKYISIPHBIMU B IPOCTPAHCTBE?
[lepeuncnuTe B3aMMHOE paCIOI0KEHUE TPSIMOU U TNIOCKOCTH BIIPOCTPAHCTBE.
Packporite NOHATHE «yTOJI MEXKAY IPSIMOM U IIIIOCKOCTBIOY.
Packporite noHsTHE «IIapaIeIbHOCTb PSIMOM U INIOCKOCTI.
PackpoiiTe noHATHE «IEPIEHAUKYIISPHOCTD IPSIMOM U TIIOCKOCTHY.
[lepeuncnure B3anMHOE PacIioNIOKEHHE IBYX IFIOCKOCTEH B IPOCTPAHCTBE.
Packpoiite noHsATHE «YToJa MEXKTY IITIOCKOCTSIMM).
Packporite NoHATHE «ITapAIUIEIIBHOCTD INIOCKOCTEN.
Packporite noHsATHE «IIEPIIEHAUKYIIIPHOCTD IIJIOCKOCTEN.
Kaxk HailTH pacCTOsTHUE OT TOUKH JI0 TPSIMOI ?
Kak HailTh paccTOsTHUE MEX Y NPSAMBIMU?
Kaxk HaiiTu paccTosiHuE MEXK Y IIIIOCKOCTAMMU?
[Iponomxkure onpenenenue: «llepnenaukysap —3To. . . ».
[Iponomxute onpenenenue: «HakiioHHas —3T0...».
[Iponomxure onpenenenue: «l[poekus HAKIOHHON —3TO. .. ».
IIepeuncnure cBOWCTBA MAPAIUICIBHOTO IIPOEKTUPOBAHUS.
M34ero cocTouTnpsIMOyroJibHasi CHCTEMA KOOPAUHAT BIIPOCTPAHCTBE?
Ecau ToukanieKuT BIJIOCKOCTU XY, KaKas KOOPJIMHATA Y HE€ HyJIeBas?
[TpuBenuTe npumMep KOOPAUHAT TOUKU A, KOTOPAsi ISKUT HA OCH Z.
Packporite noHsiTHE BEKTOP.
Kakue BeKTOpbI Ha3bIBAIOTCS KOJJTMHEAPHBIMU ?
Kaxkue BeKTOpbI HA3bIBAIOTCS MEPIICHIUKYISIPHBIMU?

KontpoJbHast padoTa

11



IlepBas yacTh
Ilpu pemennn 3aaanmii 1-4 3anuIKTe NPABHILHBINA 0TBET U3 YeThIPeX MPeIJI0KeHHbIX.

1. (1 6amn) Pacimbppyiite KpaTKyIo 3amuch: a€ f.

A) Touka a IPUHAVISKHT IIIOCKOCTH f; B) Touka a mpuHaiexkut npsmoit f; B) npsamas a
TIPUHAICKUT TIOCKOCTH f ; ') IpsiMast @ mepecekaeT mIoCKoCTh f.

2. (L6amn) [psmere AB u CJl ckpemuBatotes. Kakoe pacnionosxkenne umerotnpsiMbie AC
u B/1?

A)mnapannenbHeie; b)nepnernukysipaeie; B) ckpernuBatotcs; ) mepecekarorcs.

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

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

4. (1 6ann) dansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro oTpe3ka
sBiasercs Touka M(0,3,4)?

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

Bropas yactp
IIpu BeinoiHeHuu 3axanuii 5-10 3anuImTe X0/ pelieHus U NOJTY4YeHHbIH 0TBeT.

5. (2 6anna) Yepes koHub! otpe3ka AB u ero cepenuny M npoBeieHbl apaieibHble TPSIMBIE,
NEPECEKAIOIUE HEKOTOPYIO TIOCKOCTh B Toukax Al, B1 u M1. Haiiaure mnuny orpeska MM1,
eciu oTpe3ok AB He nepecekaet mockocts u eciii AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) [Ipsmeie AC, AB u Al monapHo neprnenukyaspusl. Haiimure otpesok CJI, ecnu
AB=5cMm, BC=13 cm, A/I=9 cwm.

7. (2 6amma) (2 6amma) Jlamer BekTopel a (-6,0,8), B (-3,2,-6). Haiinute ckamspHoe
MIPOU3BEIEHNE BEKTOPOB.

8. (2 6amna) Hauepruts ky0 ABCIA1B1C1/11. Ioctpouts Touky KEAB, Touky MEJIJI1C,
orpe3ok PEEA1B1C1.

9. (2 6anna) ITpu Kakux 3HaueHUsx n BeKTopsl a (4,n,2), §(1,2,n) nepnenuKyIapHbI?

10. (2 6amma) Odopmurte nuct 6ymaru A4 BEpTUKAITEHBIMU, TOPU30HTAIBHBIMH,
HAKJIOHHBIMU JIMHUSIMU, UCTIOJIb3Ysl Pa3HbI€ LIBETOBbIE OTTEHKHU.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aIaHuA
OTtBet B B A B 7,1 15 -30 - -1 -
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OcHosbl TpuroHoMeTpuu. Tpuronomerpuyeckue GyHKUUH

Oo0pa3oBare/bHbIE pPe3y/IbTaThl, MOAJIeKAIKE POBEPKe (3J1eMEHTbI):
VIL,LV3, V5V 14

OK 1, 0K 2, OK 3.

Teopernyeckne BONPOCHI:
1. YeMy paBeH yroJ B O/IMH pajidan?
2. B kakux 4eTBepTIX TPUTOHOMETPUYECKOT0 Kpyra QyHKIHS y=SINX IPUHUMAET
IIOJI0KUTEIbHBIE 3HAUEHU ST ?

3. BKakux 4yeTBepTAX TPUrOHOMETPUUECKOTO KPyTra QyHKIHSA y= COSX MPHHUMAET
OTpHLATENbHbIEC 3HAUECHUS?

4 [Iponomxure onpenenenue: « CHHYC OCTpOro yria—>3To...».

5 [Iponomxure onpenenenue: «kKocuHyc ocTporo yriia—asTo...».

6 [Iponomxkure onpenenenue: « TaHreHe OCTPOro yraa—3To. . . ».
7.  CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
8
9
1

Yemy paBHO npousBeaeHuetgx*ctgx?
Yemy paBen Sin(2X)? ChopMyaupyiTe mpaBuiIo BEIYACICHUS.
0. UYemypasen C0S(2X)? ChopmynupyiTe NpaBUIO BEIYHCICHHUS.
11. IlepeunciuTe TPUTOHOMETPUYECKHUE (PYHKIINH, YKAKUTE UX IEPUOBI.
12.  Yemy paBen nepuoa GpyHKImn y=C0S(4X)?
13.  emy paBeH nepron GpyHKIuK Y=C0S(X/4)?
14. Omnpenenute 00JacTh 3HaYCHUSA GyHKIUN Y=3C0S(5X)?
15. Ilepeuncnure ciocoObI peIIeHUS TPUTOHOMETPUUECKHUX YPaBHEHU.
16.  Packpoiite airopuT™ pemeHus: OJHOPOAHBIX TPUTOHOMETPUUYECKUX YPaBHEHHUI
MIEPBOTO MOPSIIKA.
17. PackpoiiTe airopuT™ pemeHus: OAHOPOAHBIX TPUTOHOMETPUYECKHUX YPaBHEHHUI
BTOPOTO MOPSAIKA.

Konrpoabnas paGora
IlepBas yactp
IIpu pemenun 3axanmii 1-4 3anMmMTe NPABUIbHBINA 0TBET U3 YeThIPeX Npe110KeHHbIX.
1. (1 6ann) B tpeyronsunke ABC coSC=AB/AC. Kakas u3 cTopoH SBJSETCS TUIOTEHY30it
tpeyroabhuka ABC?

A) AB; b) AC; B) BC; I') CB.
2. (1 6amn) Yrinom Kakoi 4yeTBepTH ABIseTcs yron 0=410°?
A)L;B)ILB) LT IV.
3. (1 6amn) Kakune u3 GpyHKIHMI SBISIOTCSA YETHBIMU?
A)y=sinx; b) y=cos x; B) y=tgx; I') y=ctg x.
4. (1 6amn) [epuon pynkmuM y=sinx?
A)n/2; b) 2n; B) 4m; ) =

Bropag yacth
IIpu BbINOIHeHNH 3agaHmii 5-10 3anumIKMTe X0 pelIeHus U MOJyYeHHBI 0TBeT.

13



5. (2 0amra) Beruucmure:sin m/2+c0s 1/2

. V2 : V2
6. (26amna)HaiimuTe 3HaYeHNE BBIpOKeHUsT  4arccos 5~ 4arcsin(— 7).

7. (2 6anna) Haiinure 3Hauenue Boipaxkennss 71g 137 -1g 77",

8. (2 6ata) Penmre ypaBHeHue COS X =1/2. 3anuimmTe HAMMEHBIINN TIOJIOKUTEIBHBIN KOPEHD
3TOTO YPaBHCHHS.

9. Pemmrte ypaBHeHue Sin? x - 4 sin x + 3 =0.
10. IMocTpoiiTe rpauk TPUrOHOMETPHUECKOM BYHKIHH Y=2 SINX.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHUSA
OtBer b A B b 1 2n 7 /3 | n/2+27n,

ne ”z
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3.2 IlpousBoaHas U nepBoodOpazHas GYHKIUH

Oo0pa3zoBaTesbHbIE Pe3yJbTaThl, MOAJIEKAIIME MPOBEPKe (3JIEMEHTbI):
V1,V 4,V6,V 14.
OK 1, OK 3.

Teopernyeckue BONPOCHI:

a. IIpomomxure onpenenenue: «IIponsBognas —3T0...».

b. Packpoiite reoMeTprUIeCcKUii CMBICI IPOU3BOTHOM.

Packpoiite pu3ndeckuii CMbICI POU3BOTHOM.

[lepeurcnure mpaBuiia BEIYUCIECHUS IPOU3BOIHBIX.

Yemy paBHa IPOU3BOAHAS CTENEHHON PyHKIIUN?

Uemy paBHa TPOU3BOIHASI IPOU3BEICHUSA ?

Yemy paBHA POM3BOHAS YACTHOTO?

Yemy paBHa IPOU3BOAHAS CIOKHON PYyHKIUN?

CdopmynupyiiTe npusHaK Bo3pacTanus PyHKIUH.

CdopmynupyiiTe npu3Hak yobIBaHUS (DYHKIIMH.

. ChopmynupyiiTe npru3HaK TOYKM MAaKCUMyMa (DYHKIIUH.

CdopmynupyiiTe npu3HaK TOYKH MUHUMYyMa (PYHKIUU.

m. CocTaBbTe aIrOpPUTM pEIICHHUS 3aJad Ha HaXOXKAEHHS HauOONBIIEro

HAaWMEHBIIIETO 3HaYeHUS (DYHKIIMH Ha OTpE3Ke?

n. CocTaBbTe aJIrOpUTM UCCIIEA0BAHHS M TOCTPOCHUS rpaduka pyHKIUH C

ITOMOUIBIO IPOU3BOJHOM.

0. Ilpomomxure onpenenenue: «OyHkius F(X) Ha3pIBaeTCS . .. ».
PackpoiiTe reoMeTpruYeCKHil CMBICI ONPEAETIEHHOIO MHTErpaJIa.
[Iponomxute onpenenenne: « KpuBoIMHEWHAs Tparenus —3T10. . ).
Chopmynupyiite hopmyny Hetorona-JIeitOnuna.

B uem 3akirouaeTcst 001mii Bu Bcex NepBOoOpa3HbIX?
[Iepeuncirre npaBuia BEIYMCICHUS HHTETPAJIOB.

—xTTSQ@ @ o0

-+ S 00T

KourtpoJbHas padora
IlepBas yacTh
Ilpu pemennn 3aganuii 1-4 3anuummMTe NPABWIbHBIA 0TBET U3 YeTbIpeX NMpe10KeHHbIX.

1. (1 6amn) Yemy paBHa pon3BOAHAS (YHKIHH y=2x3?

A)y'=5x;B)y'=6x;B)y’=6;1) y'=6x2.

2. (1 6amn) ITo kakoii u3 HopMyJ1 BBIYHCIISETCS IIPOU3BOTHASI HYACTHOTO?
A)(u+v)'=u'+v";B)(uv) =u’'v+uv’;B) (u/v)'=(u'v-uv’)/V?

D)(f(g(x)) =t (g(x))*g " (x).

3. (1 6amn) Pemure ypauenue f”(x)=0, ecnu f(x)=3x%— 6x +4. BriGepure oTBeT.
A)1;b)-1;B)4;T') -4.

4. (1 6ayn) O0mMii BU BCex mepBo0oOpa3HbIX s f(x)=sinx?

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

n
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Bropas yacth
IIpu IO THeHMH 3agaHui S-10 3anMIIKTE X0/ PelICHUS U OJYYeHHbIH OTBeT.

5.(2 Oanna) MarepuanbHas TOYKA JIBUKETCS  MPAMOIMHEHHO 1o
SaKony x(t) = lrz +r—10
4
(rme X— paccTosHME OT TOYKM OTCUeTa B MeTpax, t— BpeMs B CEKyHIaX, U3MEPEHHOE C
HavaJia IBMKeHHUs ). B Kakoit MOMEHT BpeMeHH (B CEKYH/IaX) €€ CKOpOCTh Oblia paBHa Sm/c?
6. (2 6anna) Ha pucynke n3o0paxén rpaduk dyukimn y=F(X) u kacarenbHas K HEMy B TOUKE C

abcruccoii Xo. Halinure 3Hauenue nponsBogHon Gpynkimu f(X) B Touke X,.
YA

7. (2 6anna) Pemnre HepaseHCcTBO: X216 <0
8. (2 G6amnma) Ha pucynke uzobpaxen rpadux ¢ynkimm y=f(x), ompemenéHHoit Ha
untepsane (—3;11). Haiinure Haumenbinee 3HaueHne Gpynkimu f(X)Ha otpeske [2;9,5].

v

S T T O O I O O O N .8 I
| v - -
T /\
3 : | I \ . >«r
B UL
el \/ 11 |
9. (2 6anna) Ha prcyHke 1306paxén rpaduk Hexotopoit hymkmn ¥ = Jf (x) (aBa myya ¢ oOueit
HaYanbHOH TOUKOM). Ilomp3ysch prcyHKOM, soraucure! (8) — F(6), rael (¥ — onna u3
1epBOOOPA3HBIX (DYHKIIMK Flx).
YA
—&
|
|
1
ol 1 T8 %
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10. (2 Gamma) ®upme «J[u3aitH+» BBIIENAIOT Y4aCTOK 3eMid Iiomanpio 100 M2.
[Ipennararot 4eThipe yuacTka pa3HbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit yuacTok 000puT

aupexTop ¢GupMbl «Au3ailH+»», y4uTHIBas, 4TO HEOOXOAMMO OYyJeT MOCTaBUTH 3a00p IO
nepumerpy?

ITaJOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJ1aHUA
OT1BeT r B A b 8 1,25 | (-4; 4) -3 12 [ 10x10
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3.3 MHOrorpaHHHKH ¥ TeJIa BPaIlleHHsI

O0pa3oBare/bHBIE pPe3y/IbTaThl, MOAJIekKAIKE POBEPKe (3J1eMEHTbI):
V1,V6,Y9,¥V10,¥V 11,V 12,V 14.

OK 1, OK 3, OK 05.

Teopernyeckune BONPOCHI:
a. IIpomomxure onpenenenne: K MHOTOTpaHHUK —3TO. .. ».
[Iponomxute onpeaenenue: «IIpuzma—3t0...».
[Tponomxure onpenenenue: «I [paMOyronbHbIN MapaieIenune ] —3T10. ...
[Iponomxkure onpenenenue: «Kyd —3t1o...».
[Iponomxute onpenenenue: «l Iupamuma —3T0...».
CdopmynupyiiTe CBOWCTBO O TPOTUBOJIEKAIUX FPAHSX MapasuIeIenune 1a.
CdopmynupyiiTe CBOMCTBO O IMaroHassIX napauieaenune/a.
h. CchopmynupyiiTe CBOMCTBO 0 IMArOHAM U IMHEHHBIX pa3Mepax
IIPSAMOYTOJIBHOTO ITApaJuIeICIUIIE A,
I. Kaxkas mpu3ma Ha3pIBaeTCANPIMON?
J. Kaxkast mpuzma Ha3bIBaeTCs MPaBUIIBHOW?
K. PackpoiiTe noHsiTHE «ITpaBUIIbHAS TUPAMUJIAY.

l. Yro Takoe arnodema npaBUIbHON MUPaMU/IbI?
m. B yeM oTiM4Me NOJIHOW MMOBEPXHOCTHU ITPU3MBI OT ITOJTHOU IMOBEPXHOCTH

Q +~o 00 o

UpaMuIbI?
n. Chopmynupyiite ~ T€OpeMy O BBIYUCICHUM OOKOBOW TOBEPXHOCTH TMPSMON
MIPU3MBL.
0. ChopmynupyiiTe TeOpeMy O BRIYUCICHUN OOKOBO MOBEPXHOCTH TPABUIBHOM
MMUPAMUJIBI.
p. HazoBute nmpeaMeTs u3 Baiied npodeccuoHanbHON AeSTENbHOCTH, KOTOPbIE UMEIOT
(hopMBbI MHOTOTPaHHHUKOB.
g. [Iponomxure onpenenenue: « lumuaap —3T10...».
r IIponoixure onpenenenue: «Konyc —aro...».
S. [Iponomxure onpeneneHue: «Y CeUeHHbIN KOHYC —3TO. . ).
t IIponomxure onpenenenue: «llap —ato...».

u. Yro siBRsieTCS BBICOTOM YCEYEHHOTr0 KOHYyca?
V. YT0 ABIAETCS OCEBBIM CEYEHHEM LIMIIMH/IPA, KOHYCA, yCEYEHHOT0 KOHYCa, [mapa’
w. [lepeuncnure eAMHULIBI KU3MEPEHUS TIIOIIATH, 00beMa.

X. Yemy paBHO OTHOIICHHE TUIOMIaAeH TOBEpXHOCTEH  MOMOOHBIX (uryp B
MPOCTPAHCTBE?

y. Yemy paBHO OTHOIIIEHUE 00BEMOBITOOOHBIX (PUTYp BIIPOCTPaHCTBE?

Z. HazoBute npeqMeTsin3Bamen mpoQeccuoHaIbHOU JeATeTbHOCTH, KOTOPbIE UMEIOT

(dbopMBI TEIIBpAICHHUS.

3.4 KonrpoJanHas padora [lepBas yacrb
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IIpu pemennn 3aganuii 1-4 3anuIuTe NPABUILHBIA 0TBET U3 YeThbIpeX NMpei0KeHHbIX.

1. (1 6ayun) B xakux emuHUIIAX U3MEPSIETCS 00bEM MHOTOTpaHHUKA?
A)BwMmeTpax; b) BkyOnueckux MeTpax;  B)BkBagpaTHbIX MeTpax; ) B IByrpaHHBIX
rpaaycax.

2. (16am1) I1no1maas MOIHOM MOBEPXHOCTH MPH3MbI BBIYHCIIIETCS IO hopMyIIe:

3. A) S=500k + 2 Socn.; b) S6ok =Pocu™H; B) S=b060k + S Socx; I') S6ok =2Poca™H.

4. (1 6amm) Yto sBIISETCSA OCEBBIM CCUCHHEM KOHYyCa?

A) paBHOOEIpeHHBII TpeyroabHUK; b) paBHOOeipeHHas Tpanenus; B) npsmoyronbruk; 1)
IPSIMOYTOJIbHAS TPaNeIus.

5. (1 6amn) Kakas ¢urypa momyyaercs mpu BpalieHUH MPsIMOYTOIBHOTO TPEYTOIbHHUKA

BOKPYT OJJHOT'O U3 CBOMX KaTETOB?
A) xonyc; b) yceuennslii konyc; B) nupamupa; I') yceuenHnast nupaMuia.

Bropasi yacth
IIpu BbInOTHeHMH 3agaHui S-10 3anMIIKTE X0/ PelIeHUs U NMOJY4YeHHbIH OTBeT.
6. (26anna) Pebpo ocHOBaHMs MPABUILHOM TPEYTOJIBHOM MApaMUIbI 3 M, arioema oM.
HaiiguTe muiioniaab 00KOBOM NOBEPXHOCTH TUPAMHUIBI.
7. (2 6anna) /e cTOpoHBI apajuIeiorpaMmMa OTHOCATCS Kak 3:17,a HepuMeTp ero paBeH

40. Haiigute 60JbIIyI0 CTOPOHY MapauienorpaMmma.
D C

8. (26anna) [IpsiMOYTrOJIBHUK CO CTOPOHAMH 8 CM 1 3 CM BpaIllaeTCs BOKPYT OOJIbIIIEH
croponbl. Haiiure 00beM, miomaai 60KOBOi U MOIHOM TOBEPXHOCTEH MOTYUSHHOTO Tea.
9. (2 6amna) Haitnute 00b€M MHOTOTpaHHUKA, W300paXKEHHOTO HA PUCYHKE (BCEe
JBYTPAHHBIE YTJIBI IPSIMBIE).
3

S

10.(2 6Ganna) Knmenty HeoOXomumo, 4yTOObI B KOMHATe€ O00s3aTENbHO HPUCYTCTBOBAIU
O0BEMHBIC DJJIEMEHTHI JIeKopa MWiIMHApu4Yeckoil ¢opmel. [loctpouts u3 Oymaru Mojemb
muinHApa. Pasmepbl Ui mOcTpoeHHs BBIOpaTh CaMOCTOATENbHO, C Y4YETOM TOTO, YTO
COOTHOLIEHHE paJnyca K BHICOTE JOKHO ObITh 1:2.

11. (2 6anna) Paccuntath KOMMYECTBO 2-X KMJIOTPAMMOBBIX OAHOK KPACKH HYXKHO KYITHTh I

OKpAIIMBAaHUS UIMHIPUYECKOro cBoja oaBaia. Pacxon kpacku 100 rna 1 M2. Cuuratp n=3.
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ITAJOHBI OTBETOB:

Homep 1 2 5 6 7 8 10
3alaHus
Otser b A 27 17 | 72m; 87 3
48,
64n
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3.5 Crenennas, nmoxkasartejbHasi  Jorapupmudeckasi GyHKIHA

Oo0pa3oBare/bHBIE pe3yIbTaThl, MOAJIeKAIKE POBEPKe (3J1eMEHTbI):
VILV2,V3,V4,V6,V 14.
OK 1,0K 2, OK 3, OK 6.

TeopeTnueckne BONPOCHI:
CdopmynupyiiTe onpeiesieHrne CTeneHHON PyHKITUH.
[lepeuncnute CBONCTBA CTETIEHHOM (YHKITHH
CdopmymupyiiTe onpeaesieHrne moka3aTeIbHON QyHKITUH.
[lepeuncnure cBOICTBA MOKA3aTENbHOM (PYHKIIUN
ChopmymupyiiTe onpeneneHue TorapuGMuaeckoi QyHKITHH.
[lepeunciure cBOMCTBA TOTapU(PMUUYECKON PYHKIIUU.
[Iponomxure onpenenenue: «Jlorapupm —sTo...».
Yemy paBeH jorapu@m npou3Be1eHus ?
Yemy paBeH jorapupmMyacTHOro?
0. [IIpuBeaute mpumepblaorapupMUIECKON CIIUPAIH B IIPUPOJIE U B OKPYKAIOIIEM

PBOoOoNGThwWDE

MUDE.

11. Hawyto HeoOx0auMO 0OpaTUTh BHUMAHUE NPU PELLICHUN UPPALIMOHAIBHOTO
YPaBHEHHS YETHOW CTETICHU?

12.  Yemy paBeH KOpeHb YETHOM CTETICHH U3 OTpHIaTeNnbHOTO uncna? [IpuBeaute
IpuMep.

13. Yemy paBeH KOpeHb HEUETHOM CTEIIEHU U3 OTpuliaTenbHoro uncna? [Ipuseaute
npumep.

14. Ha d4ro cTouT OOpaTUTh BHHUMAaHWE MPU PEUICHUH JOrapUPMUUYECKUX U
UpPpalMOHATIbHBIX, APOOHO-PALMOHATIbHBIX YPABHEHHUIM M HEPABEHCTB?

15. Buewm3akiouaeTcs rpaduueckuii Criocoo perieHus ypaBHEHUM.

KontpoanHasg padoTa
IlepBast yacTh
Ilpu pemennn 3ananuii 1-4 3anuIKTe NPABWILHBINA 0TBET U3 YeTbIPeX PelI0KeHHbIX.

1. (1 6amn) Mesxxy KakuME ABYMS HATYPaIbHBIME YHCIAMH HAXOAUTCS YUCITIO 3\/1_9?
A)19u20;5)2u3;B)18u19;I") 3us.

2. (16amn) Ha pucynke n300paxé rpaduk QyHKIMT BHIA f(X):aX. Haiinure 3HaueHue f(2).

YA

- )

o .1

21



A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (106amn)Kakas u3 pyHKIHII BO3PACTAIOT HA BCCH 00JIACTH OTIPE/ICIICHHS

A) f(x)=log; x; B) f(x)=0,7%; B) f(x)=x3; I) f(x)=logi x.

4. (1 6amn) VYiaxwure o0macts onpenenenns gpyukiuu f(x) = 1g((2x-3)/(x+7))
A) (-7; 1,5); B) (-0; -1,5), (7; +o0).; B) (-1,5; 7); I) (=005 -7), (1,5; +o0).

Bropas yacth
IIpu BeIMONHEHNHN 3ananui 5-10 3anummTe X0 pEMIEHNs U MOJyYEHHBIN OTBET.

A8 1110, 448
5. (2 6ayura) Haiiure 3HaYeHUE BRIPAXKCHUSI 47117447
6. (2 6amna) CKOJIBKO LIENBIX PEIICHUI HMeeT HepaBeHCTBO 1 <7

x-1 499

7. (2 6anna) Haiiure kopens ypasnenus 1025 (4 4+ x) = 2.

8. (2 Oamma)) PaccrosHume OT HaOmromaTens, HAXOISANIErocs Ha HEOONBIIOW BhICOTE h
KIJIOMETPOB HaJ 3eMJIEH, 10 HAOII0JaeMOM UM JIMHAH TOPU30HTA BEIYUCIISETCS 110

(bopmyne I= V2RI ! rme R=6400 xM— pagmyc 3emnn. C KaKoi BBICOTH TOPH3OHT BHJCH Ha
paccrosiauu 48 kunomeTpoB? OTBET BBIPA3UTE B KLIOMETPaX.
9. (2 6anna) B xo/1e pacnaja paioakTHBHOTO H30TOIA €r0 Macca YMEHBIIAETCS 110

. AT
3aKOHY m(t) = mp -2 'THe My— HaYaibHas Macca HM30TOma, t— Bpems, Mpomeamee OT

Ha4yaqbHOTO MOMEHT, |— TMEpHOJA MONypacmajga. B HayanbHBI MOMEHT BPEMEHH Macca M30TOma
184wr. Ilepuon ero momypacnana coctapiser / mMuH. Haiinute, uepe3 cKOJbKO MUHYT Macca M30TONa
Oyzer paBHa 23MT.

10. (2 6anna) Haiinure 3nauenue Boipaxkenus logg 108 + logg 2

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aaHus
OtBer b A A r 121 2 21 0,18 21 3
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3.6 DeMeHTHI TEOPUM BEPOSITHOCTEH M MATEMATHYECKON CTATHCTHKH

Oo0pa3oBare/bHBIE pe3yIbTaThl, MOAJIeKAIKE POBEPKe (3J1eMEHTbI):

V7,V 8,V 14.
OK 1, 0K 3, 0K 4, OK 5.
Teopernyeckue BONPOCHI:

1. [Iponomxute onpenenenue: «CiayuaiiHoe coObITHE — 3TO...». [IpuBeaure
IpUMeED.

2.  llpuBenute mpumMep JOCTOBEPHOTO COOBITHS.

3.  IlpuBenute mpumMep HEBO3MOXKHOTO COOBITHSI.

4.  IlpomomxuTe omnpeaenenue: « BeposTHOCTb CIy4aitHOTO COOBITUSI —3TO. .. ».

5. CdopMmynupyiiTe mpaBuiI0 HAX0XKACHHS CI10KEHUS BEPOATHOCTEH.

6. CdopmynupyiiTe mpaBUiIo YMHOXKEHUS BEPOSITHOCTEN.

7. Kax HaiiTu cpeiHee apuMeTndeckoe YucaoBoro psja?

8.  Kak HailTu MeuaHy 4YMCIIOBOTO psja?

9.  Kak Bpluncnsercs pazmax 4ucioBoro psia?

10. JInsueroHnyskHbl iuarpaMMmsl, rpaduku? Ilepeuncinre BUabI AMarpamMmm.

11. IlpuBenurte mpumepsl MPOSBIECHHUS 3aKOHA OOJBIINX YUCEN B IPUPOIHBIX
SIBJICHUSIX.

12. IlpuBenute mpuMepbl MPOSBICHNS 3aKOHA OOJIBIINX YUCEN B OOIIECTBEHHBIX
SBJICHUSIX.

13. UYro m3ydaer craTucTuka?

14. TIlponomxute onpenenenue: «CoueTaHue —d3To...».

15. IIponomxure onpeneneHue: «Pazmerienue —3To. .. ».

16. IIponmomxure onpenenenue: «IlepectaHOBKH —3TO...».

IIpu pemenun 3aganuii 1-4 3anuiuTe NPABUILHBIA 0TBET U3 YeTbIpeX MpeaJI0KeHHbIX

1.

KontposanHasg padora [lepBas
4acTh

(1 6amm) Kakux coObITHIA HE OBIBACT B TEOPUH BEPOSITHOCTEH?

A) cnyyaiinbie; b) Heciyuaitnbie; B) noctoBepHsie; I') HEBO3ZMOKHbIE.

2. (1 6amn) CobbITHE, KOTOPOE P BHIMOTHEHUH OTIPEICTIEHHON COBOKYITHOCTH YCIIOBHA,
00s13aTEeIIbHO MPOU30MIET - 3TO:

A) cnydaitHoe; b) HecnydaitHoe; B) noctoBepHoe; I') HeBO3MOXKHOE.

3. (1 Oanm) BepoATHOCTb CIy4allHOTO COOBITHUS €CTh HEOTPHUIIATENBHOE YHUCIIO,
3aKJIFOUEHHOE MEKIY UNCIaMHU:

A)Oul1;b)0u 100; B) -1 u 1;T) -100 u 100.

4. (1 6amn) 'pynmupoBka — 310. ..

A) ymnopsiioueHue €IUHUI] COBOKYMHOCTU MO Npu3HaKy; b) pa3zOueHue eauHuIl
COBOKYITHOCTH Ha TPYMIIBI 10 Mpu3HaKy; B) o0oOmenne enunnunbix (aktoB; I') 0600meHe
€IMHUYHBIX IPU3HAKOB.

Bropas yacth
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IIpu BhINOTHeHMH 3aaHui S-10 3anMIIKTE X0/ pelIeHUs U MOJY4YeHHbIH OTBeT.

5. (2 6anmna) B oduce nuzaiiHepckoro areHTCTBA HAXOAATCS 8 MOCETUTENEH KEHCKOTO MoJia v 2
MyxCcKoro. OTpeieuTh BEPOSTHOCTh TOTO, YTO IEPBBIM K KOHCYJIBTAHTY 00PATHTCSA MY KUHMHA.

6. (2 6amna) Ha xordepentmio npuexanu 2 yuensix u3 ['epmanun, 3 w3 CepOun u 7 u3
[Iseiinapun. Kaxnplii u3 HUX Jenaer Ha KoHdepeHmu oauH aoknaa. Ilopsmok mokiamnoB
omnpeaessieTcs xepeOrEBKoi. Halimue BEpOSITHOCTH TOTO, YTO MATHIM OKKETCS IOKITA]] Y4EHOTO
u3 CepOun.

7. (2 Oama) Mama, Tumyp, [wana, Kocts um AHTOH Opocwmd KpeOMii— KOMY
JOCTaHETCs MPOEKT o 0popMIiIeHHIO cBaJieOHOro 3ana. Haliiute BepoATHOCTD TOTO, UTO MPOEKT
TOYHO HE Oy1eT BBITTOIHITH AHTOH.

8. (2 Ganna) B smuke Tpu KpacHBIX M TpU cuHUX (iaomactepa. Dromactepsl
BBITACKUBAIOT 110 OYepe B cliyyailHOM mopsiake. KakoBa BEpOSTHOCTb TOTO, YTO MEPBBIM pa3
CcUHUH (hromMacTep NOSBUTCS TPETHUM I10 CUETY?
9.(206amra) Haupsmguucen: 175;172;179;171;174,;170;172; 169. HaiinuTte Moy psijia U CpeTHEE
apupMeTHIeCKOepsIIa.

10. (2 6anna) [Ipn aHanm3e EHOBBIX MPEANOYTCHUN KIMEHTOB IM3alHEPCKOTO areHTCTBa
MOJIYYCHBI JTaHHBIC, TPEICTABJICHHBIE B TAaOMWIlE: MOMS KIWEHTOB, MNPHOOPETAFONTHX
IU3aNHEPCKUE YCIYTH OJUHAKOBOTO HA3HAYEHM S, HO Pa3JIMYHOM LIeHbl. HaliTh Moy CityyaiiHON
BEJTMYUHBIL. X — [ICHBI TPOJJABAEMBIX YCIIYT.

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

ITAJI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3a/1aHust

OtBer b B A A 0,2 0,25 0,8 0,15 | 172; | 6500
172,75
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4. KOHTPOJIbHO OIleHOYHbIE CPEeICTBA LIS PYOeKHOT0 KOHTPOJIs (mouToram3.1-3.3)

Oolpa3zoBaTesibHbIE Pe3yJbTaThl, MOJIKAIINE MPOBEPKe (3JI€MEHTDI):
V1,V3,V4V5V6,Y9, V11, V12,V 13,V 14.
OK 1,0K2,0K 3, 0K 5, OK 6.
IlepBasi yacThb
Ilpu pemennn 3aaanmii 1-4 3anuIKTe NPABMILHBIA 0TBET U3 YeThIPeX MPeIJI0KeHHBIX.

Janst Touku A(2,0,5), B(-2,6,3). Kakue xoopauHathl umeet cepeauHa otTpeska AB— Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

1. (16amn) [Ipsmere AB n CJl mapannenbsusie. Kakoe pacnosoxenue nmetot npsimbie AC 1 BJ1?
A)napannensnbie; b)nepnennuxynspusie; B)ckpemupatores; ') mepecekaroTcs.

2. (1 6amn) Kakue w3 QpyHKIMi IBISIOTCS YETHHIMA?

A)y=sinx; b)y=cos x; B) y=tg x; ') y=ctgx.

3. (16amn)Hapucynke uzodpaxenrpaduk mponssoanoi hyukuuu y=f(x). [Iprkakom

3HaYeHUHU X QyHKIIMS TPUHAMAET CBOC HANOOIbIIICe 3HAUCHHEe HaoTpe3ke [-4;-2] ?
..ll

N
Noy=ESx)

=Y

7ol 1

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

Bropasi yacth

IIpu BeInoIHeHuH 3aanuii S-10 3anumKTe X0 pewIeHUus U MOJTYYeHHbIN O0TBET.

4. (2 6amna) Yepes koHis! oTpeska AB u ero cepenuny M npoBeieHbI apayuiebHbIE MPSIMBIE,
IepeceKarolre HEKOTOPYIO MI0CKOCTh B Toukax Al, B1 u M1. Haiinure myiuny otpeska MM1,
ecir oTpe3ok ABHenepecekaer miockocth uecin AA1=6cm, BB1=4cm.

5. (26amna) [lansr Touku A(6,7,8), B(8,2,6). Haiinure nimuHy Bektopa AB.

T
(ot 2. :
6. (2 6awta) Haiiure g( * 2/ ecm lgo=10,5.

7. (2 6annma) MarepuanbHas TOUKA IBUKETCS MPAMOJMHEHHO MO 3aKOHY x(t)=t2-13t+23 (rme
X— paccTosHHE OT TOYKH OTCYeTa B MeTpax, t— BpemMs B CEKyHJaX, M3MEPEHHOE C Hadaia
ABWKeHUs). B Kakoli MOMEHT BpeMeHH (B CEKYH/Iax) ee CKOpocTh Oblia paBHa 3m/c?

8. (2 6amna) Jlana pynkuus f(x)=3x%+1. Uemy pasna F(1)?

9. (2 Oamna) Pemmre ypaBHeHue cosx=1. B oTBerT 3anmimmre HaUMEHBIIUN
HEOTPHUIIATEITLHBIN KOPCHb.
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ITAJOHBI OTBETOB:

Homep 1 2 6 7 10

3aJaHUsA

OtBer A r -2 0
\33

26




5. KOHTpOJIbHO O1IEHOYHBIE CPEACTBA IS MPOMEKYTOUHON aTTecTaluy (IK3aMeH)

Ha BbImomHeHWME NMHCHMEHHOM SK3aMEHAIMOHHOW pabOThl TO MAaTEeMaTHKE aeTcs 2
acTpoHoMH4YecKux 4aca (120MuHyT).

DK3aMeHAIMOHHAs paboTa COCTOMT HMX 2-X 4acTei: 00s3aTeNbHOW W JIOMOJHHUTEIBHOM.

O0s13aTenbHas 4aCTh COJAEPKUT 3aJaHUs MUHUMAJIBHOTO 0053aTEILHOTO YPOBHS,
JIOTIOJIHUTEJIbHAS YacTh — OoJiee CIIOJKHBIE 3aJaHus.

[Ipn BbIMONHEHNH 3aaHUK 00S3aTENLHOW YacTH TPeOyeTCs MPEeNCTaBUTh XOJ PEIIeHHST U
yKa3aTh MOJIYYECHHBIN OTBET. 3a MPaBUILHOE BBIMIOJHEHHE JTI000T0 3a/IaHKs U3 00513aTeIbHOM
qacTH 00ydJaroIuics monydaere oauH 6amt. [Ipu BEIMOTHEHNN 331aHUs U3 AOTIOIHUTEIBHON YacTh
HEOOX0IMMO MOJIPOOHO OMKUCATh XOJ PelICHHs U 1aTh OTBET. [IpaBuiibHOE BBITIOTHEHHUE 33 JaHUI
JOTIOJTHUTEIIBHOM 9acTH olleHuBaeTCs 3 6anamu uiu 1- 2 6animaMu 3a 4aCTUYHOE peleHue.

bainel, mosydeHHBIC 32 BCE BBITIOJIHEHHBIC 3aJaHUSI, CYMMHUPYIOTCSI.

IlIxana nepeBoga 0a/1710B B OTMETKH 10 NATHOANIBHOM cHCTEMe

OTMeTka Yucjo 0a/110B,
Heo0XouMoe 1J151 TOJTy4eHUs] 0TMETKH

«3» (v008.) 6-9

«4» (xopouwo) 10-14
(He MeHee 00H020
3a0anus U3
00NONHUNETbHOL HaACiL)
«5» (omauyno) bonee 14
(He MeHee 08YX 3a0aHull
U3 OONOTHUNETbHOU
yacmi)

Oo0pa3oBare/ibHBIE pPe3y IbTaThl, NOAJIekKAIKE POBEPKe (3J1eMEeHTbI):
VI,V2,V3,V4V5V6,VY7,V8V9V10,V11,Y 12, V13,V 14.
OK 1,0K 2,0K 3, 0K 4, OK 5, OK 6, OK 7.
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JK3aMeHAMOHHbIE 321aHHS 110 MAaTeMaTHKe
Oo0s3aTeIbHAS YACTh
IIpu BhInOTHeHMH 3aganuid 1-12 3anMIIKTEe X0/ pelIeHUs H MOJY4eHHbIH OTBeT.
1. (1 6ann) Berumcnure: 2sin(n/6)+2cos(r/3)

2. (I 6ann) Ha puCyHKE KUPHBIMU -,

TOYKAMH II0Ka3aHO CYTOYHOC KOJIMYCCTBO OCAJIKOB, 45

BBIMaaBIIUX B Jnucte ¢ 7 mo 18 nexabdps 2001 rona. ;q f 1“\

ITo ropu30HTANIM YKa3bIBAIOTCSA YKMCIIA MECANA, 10 = L

=
=
|

BCPTUKAIIN — KOJIMYCCTBO OCAIKOB, BBIIIABIINX B

COOTBCTCTBYIOIIMHK JCHb, B MHUJUIUMCTpPAX. I[J'I?I d | i

o

—

=
=T
|
™

HATrJSTHOCTH JKMPHBIC TOYKM HA PUCYHKE COCMHCHBI

nunuer. Onpeaenure 1o

PHUCYHKY, CKOJIBKO JTHEH BbINafasio 6ojee 2 MUJUTMMETPOB OCaTKOB?

3. (1 6ann) CtouMoCTh YCITyT YaCTHOTO Ju3aiHepa Bo3pocia Ha 10%. Onpenenurh, CKOJIbKO CTOUITH
YCIyTH AU3aiHepa J10 TOI0POKaHHUs, €Ciu mocie kiueHT 3amnatui S5000py6?

T =2 =) 10 11 1z 1= 14 15 1a 17

4, (1 6ann) Ha rapenke 16 mupoxkoB: 7 ¢ ppiOOH, 5 ¢ BapeHbeM U 4 ¢ BumHe#. s
HayTaJ BRIOMpAET OJIMH MUPOKOK. HaliauTe BEpOSTHOCTH TOTO, UYTO OH OKAKETCS ¢ BUIITHEH.

5. (1 6ann) Haiinure 3naueHne Beipaxkenus 10g,2 + 10g, 32

6. (1 6an) Haiiure kopess ypaaeruss ¥ 7~ 6x=7.

1. (I 6ann) Pemmnte HEpaBEHCTBO 2X+5 > 64. B oTBeT 3amuminTe HAaMMEHBIIEE
MOJIOKHUTEIBHOE YUCIIO.

x+2 _ 1
8. (1 6ann) Haiinure kopeHs ypaBHenus 3¥~2 4
9. (1 6ann) Halimure npon3BoaHy 0 QyHKIUK B TOUKe X=0:y = D4 .6x2 +7x-1
4
10. (1 6ann) Kactprons, odopMieHHas 10 HHIMBHAYaIbHOMY 3aKa3y, HMEET (opmy

mnrHpa. Beicota kactproim 35 e, muametp ocHoBanus 20 cM. PaccunraiiTe BMECTHMOCTD TAaHHOM
MOCY/IbI, IEJICHHYIO HA .

11. (1 6ann) Hafinure mumomaas GUrypsl, n300pakeHHOM Ha pUCYHKE
HEE xj\
| |
& \
2

12. (1 6ann) Teno aerkeTcs mo 3akony S(t)=3t
1 ¢ mociie Hayana ABMKEHUS.

+5t (M) Haiitu ckopocTh Tenna uepes

JonmoIHUTEIbHASA YaCTh
IIpu BbInoiHenuy 3aganuii 13-16 3anummTe X0 peleHus U MOJIyYeHHbIH 0TBET
13. (3 6anna) Beraucnure miomajp yqyacTka CToja, OTBEASHHOTO U PE3EHTAH PadoOT
nusaiinepa Bacuims, IEpUMETP KOTOPOr0O OrPaHUYMBAIOTIIMHUN y=X>-2X-2 U
y=-X*+2. Bemonnure yeprex. OTBET naiiTe B KBaJPATHBIX METPaX.

14. (3 6anna) Pemnte ypaBHEHHE $in?x - 25iNX=0. B OTBET 3aIIHIIATE KOMHIECTEO
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pelueHuit, NpuHaaIeKamux npomMexytky [0; 4x)

15. (3 6anna) Haiimure 0o0beM MHOTOTpaHHHMKA, H300paXKEHHOTO HA pPUCYHKE (Bce
JIBYTPAHHBIC YTIIBI IPSIMBIC).
! 1

16. (3 6anna) 3aka3 Ha 126 OTKPBHITOK IEPBBIN AU3aiiHEP BHIMOIHSICT Ha 5 4acoB ObICTpEe,
geM BTOpoi. CKOJIBKO OTKPBITOK 32 Yac M3rOTABJIMBACT MEPBbII JU3aiHED, €CIM U3BECTHO, YTO OH 38
4ac MO>KET IPUTOTOBUTH HAa O OTKPBITOK OOJIBLIE BTOPOr0?

ITAJIOHBI OTBETOB:

Homep (1|2 | 3| 4|56 78910 1112|1314 15| 16
3a1aHusA

OtBer 2| 3]1501025 6 -7 1]-10] 7 |[3500{ 15|11 9 | 5| 6 | 13
ThIC
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