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1. DoHJ OLIEHOYHBIX CpE€ACTB IJ1d BXOAHOI'0 KOHTPOJIA

BxomHOI KOHTPOJIb COCTOUT U3 3aJlaHUi, YACTUYHO B3STHIX U3 OTKpbITOro 6anka OI'D u
BIIP no maremaruke. Ha BbinogHEeHHE 3ajaHUN BXOJIHOTO KOHTPOJIS Jaercs 1 akajgeMudeckuil
yac (45 MUHYT).

BXoaHO# KOHTPOJIb COCTOUT M3 2-X YacTeH: 00s3aTeIIbHON U JOTIOJTHUTEIIHHOM.

OO0si3aTenbHasl 4YacTh COJEPXKHUT 3aJaHUs MHHUMAJIBHOTO O0053aT€NbHOTO  YpPOBHS,
JIOTIOJIHUTEIIbHAS YacTh — OoJiee CII0KHBIE 3aJaHus.

[Ipu BBINOTHEHUH 3aJaHUI TPEOyETCS MPEACTABUTh X0/ PEHICHUSI U yKa3aTh MOJYYCHHBIN
oTBeT. [IpaBUIIbHO BBIMTOJIHEHHOE 3aJjaHUE M3 00s3aTEIbHOM YacTH OIICHUBAETCS B OJWH Oaur;
MPABUJILHOE BBIMIOJIHCHUE 3aJaHUI JOTOTHUTEIBLHOW YacTU oleHWBaeTcs 3 Oammamu uiam 1-2
OayutaMu 3a YaCTUYHOE pelIeHUE.

bainel, nonyyeHHbIe 32 BCe BBITIOJIHEHHBIE 3a/1aHUSI, CYMMUPYIOTCSL.

Ilkana nepesooa 6ann0e 6 ommemKu no RAMUOAITLHOU cUCmeme

Ommemka Yucno o6annoe,
Heo0x00umoe 0111 noJIy4eHUs1 OMMEmKU
«3» (y008.) 7-9
«4» (xopouwio) 10-12
«5» (omauuno) 13-15

Oobpazoeamenvusle pe3yromamel, noodaexcauiue npogepke (31emMeHmot):

OK1,0K2,0K7..

3aoanun 6x00H020 KOHMPONA

O0s13aTeILHAA YACTh

Ilpu pewenuu 3adanun 1-4 3anuwiume npPasUNbLHLIL OMmMEEM U3 Yemblpex
npeo1oIHCceHHbIX.

1. (1 6ann) Packpoiite popMyly COKpaLIEeHHOTO YMHOXKEHUS a?-b%:

A) a%-2ab+b% B) (a-b)(a+b); B) a’+2ab-b% I) (a-b)(a-b)

2. (1 6ann) [Inomaap TpeyroabHUKA BEIYUCISAETCS 110 GopMyJie:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0 s,

3. (1 6amn) Kakoe u3 cienyrommx 4uces 3aKI0YeH0 MEKTY YUCIIaMu 17 4 8

A)0,4;B)0,5; B) 0,6; T) 0,7




4. (1 6ann) Jaus! rpaduxu pynxnuii. Kakas popmyna coorBercTByeT rpaguky 3):
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Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIy4eHHbLIL Omeem.
1 11

5. (2 6amna) Beruucnure 2 5

6. (2 OGamna) Pemmure ypaBHEHHE x2-7x+10=0. Eciu ypaBHEHHE UMeeT Oosiee OJHOTO
KOPHSI, B OTBET 3alIMIINTE MEHbIINN U3 KOPHEH.

7. (2 6amna) [lnomanb 3eMenb KpPECThSHCKOTO XO3AHCTBA, OTBEACHHAS MOJ TMOCAAKY
KYCTapHUKOB U LIBETHUKOB, COCTABJISIET 24 ra W pacrpesesieHa MeKy HUIMU B OTHOILIEHUHU 5:3.
CKOJIIbKO TeKTapOB 3aHUMAIOT [IBETHUKHU?

8. (2 6ama) Beicora BH mnapannenorpamma ABCD genut ero cropony AD Ha otpesku
AH=2 u HD=32. [luaronans mnapamienorpamma BD paBna 40. Haligute mmomanb
napajiesorpaMmma.

JonoJHUTeIbHAS YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOGAHUE PeUieHUA U NOTYYEHHbLI
omeem.

9. (3 6ayma) Pp16010B NpOIIIBIT Ha JIOJKE OT IMPUCTAHU HEKOTOPOE PAacCTOSTHHE BBEPX I10
TEUEHUIO PEKH, 3aTeM OpOCHIT SIKOPh, 2 Yaca JIOBUJ PHIOY M BEPHYJICS 0OpaTHO 4yepe3 S 4acoB OT
Hauana nyremecTBus. Ha kakoe paccTosiHHME OT MPUCTaHW OH OTIUIBLI, €CIM CKOPOCTh TE€UEHUS
peKu paBHa 2 KM/4, a COOCTBEHHAs! CKOPOCTbH JIOJKH 6 Km/4?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHudA

OtBer b b B A 2,7 2 9 816 8




2. ®OoHJ OLIEHOYHBIX CPEACTB /15l TEKYIEro KOHTPOIs

Texkymui KOHTPOJIb IPOBOAATCS BO BpeMs ayIUTOPHBIX 3aHATHA 110 MaTeMaTHKE B
COOTBETCTBUM C Y4eOHBIM IUTaHOM M pabouelt mporpammbl OJ] «Marematuka» 1o BceM
paszaenam nporpaMmbl. TEKyIIMHA KOHTPOJb COCTOMT M3 JBYX 4YacT€: TEOPETUYECKOU U
npaktudeckoi. [Ipu 3ToM oOydaromyecs Moay4yaroT JIB€ OTMETKH.

Teoperuueckasi 4aCTb IPOXOAUT B ()OpPME YCTHBIX OTBETOB: OOYHAIOIIMECS BBITSATUBAIOT
ITh KapTOYEK C BONPOCAMH, AAIOT IOJIHBIM OTBET (CO CIMCKOM BONPOCOB OOy4aroliuecs
3HAKOMSITCS B HaYaJle U3y4EHUs pas3zena).

IIkana nepesooa 6an106 8 OMmmemKu no NAMUOANTLHOU cucmeme

Ommemka Konuuecmeo eepnvix omeemos Ha meopemuueckue 60npocsl
«3» (y008.) 3

«4» (xopowio) 4

«3» (omauuno) 5)

3aaHusl NPaKTUYECKOM YacTu (KOHTPOJIbHBIE PabOThl) YACTUYHO B3SITHI U3 OTKPBITOTO
6anka EI'D u BIIP no maremaruke.

Ha BpImosHEeHWE KOHTPOJIBHOW pabOTHI O MaTeMaTHKe naercs | akageMudeckuid dac (45
MUHYT).

KonTponbHas paboTa cocTout ux 2-X yacteid. B nepBoii yactu npejiaraeTcsi BBIIOJIHUTD 4
3aJlaHusd - BBIOpaTh MpPaBUIbHBIA OTBET M3 4YeTbIpeX NpeAsIoKeHHbIX. Bo BTOpoil wactu
IpeJiaraeTcs BHIIOJIHUTD 6 3a1aHui - 0OPMHUTH XOJ] PELIEHUSI U 3aMUCaTh MOJIYyYEHHbINH OTBET.

3a mpaBWIBHOE BBIIIOJHEHHUE JIIOOOTrO 3ajaHus IEepBOM YacTH OOyYaroIIMics MoJydaer
onuH Oamna. [IpaBuiabHOE BBHIOJHEHME 33JaHUN BTOPOH YacTH OlEeHWBaeTcs 2 Oamamu win |
0aJuI0M 3a YaCTUYHOE PELICHHUE.

basibl, nony4eHHbIE 3a BCE BBIIIOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCS.

Illkana nepesooa 641106 6 ommemKu no NAMUOANTbHOU cCUCEME

Ommemka Yucno 6annos,
Heo0X00umoe 011 noJayueHuUs OmMemKu
«3» (y008.) 8-10
«4» (xopowio) 11-13
«3» (omauuno) 14-16




2.1 IIpsamele u nnockocmu 6 npocmpancmee

Oébpaszosamenvhvle pe3yipomaniol, nodaexcaujue nPposepke (InemeHmaol):
OK 1,0K2,0K7.

Teopernyeckue BONPOCHI:

1. Chopmymnupyiite Teopemy ITudaropa.

2. [lepeuncinure OCHOBHBIE (DUTYPHI B IPOCTPAHCTBE.

3. [Tepeuncnure ciocoObl 3aaHUS TIOCKOCTH.

4. [Tponomxure Tteopemy: «Ecim ogHa u©3 JABYX HNApaUIEIbHBIX MPSAMBIX
HEepHEHIUKYIIPHA INIOCKOCTH, TO.. . ).

S. [Tponomxure TeopeMy: «Ecnu nBe mapaelnbHblEe IUIOCKOCTH I1EPECEKAI0TCs
TpPETbEi, TO...».

6. CdopmynupyiiTe onpeneieHne AByrpaHoro yria.

1. Cdopmynupyiite onpeaeneHue TPeXrpaHoro yria.

8. Packpolite noHsATHE «YroJl MEXAY HPAMBIMU».

9. [lepeuncnure B3aUMHOE PacoONIOKEHUE IBYX MPSMBIX B IPOCTPAHCTBE

10.  Kakue npsiMble Ha3bIBAIOTCS MMapaUICIbHBIME B IPOCTPAHCTBE?

11.  Kakue npsiMble Ha3bIBatOTCSI CKPELIUBAIOLIMMUCS B IIPOCTPAHCTBE?

12.  Kakue npsiMble Ha3bIBAIOTCS MEPIECHINKYISIPHBIMU B IIPOCTPAHCTBE?

13.  Ilepeuncnure B3aMMHOE PACIOIOKEHUE NMPSIMOM U IIJIOCKOCTU B IIPOCTPAHCTBE.

14.  PackpoiiTe NOHATHE «YTOJI MEXy NPSIMOI U IIIOCKOCTBION.

15.  PackpoiiTe NOHATHE «IapaUIEIbHOCTD MIPSIMON U TIIOCKOCTH.

16. Packpolite noHATHE «EPIEHAUKYISIPHOCTD MPSIMOU U ITIOCKOCTH.

17. [Tepeuncnure B3aMMHOE PaCIIONOKEHUE JBYX TUIOCKOCTEN B IPOCTPAHCTBE.

18.  PackpoiiTe NOHATHE «YTOJI MEXY IIIOCKOCTAMU.

19.  Packpoiite noHsATHE «1apajIeIbHOCTh MJIOCKOCTEMN».

20.  PackpoiiTe NOHATHE «EPIEHIUKYIIPHOCTD IIOCKOCTEM.

21.  Kak HaliTu paccTOsiHUE OT TOUKH 10 MPAMONA?

22.  Kak HaliTu paccTOsIHUE MEXY MPSIMbIMU?

23. Kak HaiiTu paccTositHuE MEXIY IIIOCKOCTAMU?

24.  IIpomomxure onpenenenue: «llepneHauKkymnsp —31o...».

25.  IIpomomxute onpenenenue: «HaknoHHas — 3T0...».

26.  IIpomomxure onpenenenue: «IIpoekiyst HAKIOHHON — 3TO. .. ».

27.  Ilepeuncnure CBOHCTBA MapauIeIbHOTO MPOESKTUPOBAHMSL.

28.  IlpuBenute mpuMepbl CHMMETPHI Ha TUNIOCKOCTH B TIPUPO/IE, UCKYCCTBE,
apXUTEKTYpeE.

29.  IlpuBenurte mpuMepbl CHMMETPHIA B TPOCTPAHCTBE B PUPOJIC, HCKYCCTBE,
apXUTEKTYpe.

30. B uem oTinume NOHATHE CABUKCHUC) OT IOHATHUA «HOBOpOT»?

KourpoJuanHuasg padora
0O0s3aTeILHAA YACTh
Ilpu pewenuu 3ad0anuii 1-4 3anumwiume npasguibHbLLL OmMeem U3 UYemblpex

nPeOnoHCeHHbIX.
1. (1 6amn) PacmgpyiiTe KpaTKyro 3amuck: a€ ff.

A) Touka a MPUHAIJICKUT TUIOCKOCTH [3; B) Touka a mpuHAJISKUT mipsMmoii ; B) npsimas a
NPUHAISKUT TI0CcKOCTH f5; ') ipsiMast @ mepeceKaeT MmIoCKOCTh 3.



2. (1 6amn) Ipssmeie AB u CJ1 ckpenuBarotcsi. Kakoe pacnonoxenue uMmeroT npsimbie AC
u BJ1?

A) napamnensssle; b) nepnenaukyinspusle; B) ckpemubatores; [') nepecekarorcs.

3. (1 6ayn) [Mnockoctu @ u B umerot 1 oburyro Touky. KakoBo nx B3aMHOE
pacnonoxenue?

A) napaiensHbl; b) nepecekatorces no npsimoit; B) conagator; [') ckpemuBatorcs.

4. (1 6amn) Ecnom mpsimas, mpoBeaeHHas Ha IJIOCKOCTH 4Yepe3 OCHOBaHWUE HAKJIOHHOM,
NEePIEeHIUKYIIApHA €€ TPOEKIIUH, TO OHA. ..

A) mepneHAMKyJIsIpHA M CaMOW HaKJIOHHOH; b) mapamienbHa W camoil HakJIOHHOW; B)
CKpEIIMUBAETCs C HAKIOHHOM; [') mepneHauKynsipHa OCHOBaHUIO HAKJIOHHOM.

Ilpu evinonnenuu 3a0anuit 5-8 3anuuiume x00 pewieHUus U NOJYYEHHbLIL OMEem.

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepenuny M npoBefeHbl NapajuieibHbIE
NpsIMbIE, MIEPECEKAIOIME HEKOTOPYIO TJIOCKOCTh B Toukax Ai, B; u Mj. Haiinute nynny otpeska
MM;, ecniu oTpe3ok AB He nepecekaeT miockocTh u eciiu AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) IIpsameie AC, AB u A/l nomapuo nepnenaukynsapusl. Haitnure orpesok C/I,
ecimn AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6ama) M3 TOYKM K TUIOCKOCTH MPOBEIEHBI ABE HaKJIOHHBbIE. HaliuTe mmmHbI 0011eT0
MEPIICHIUKYIISAPA, SCIU MPOSKIIMA HAKIOHHBIX OTHOCATCS KakK 2:3 W JUTMHBI HAKJIOHHBIX PaBHBI
23 cmu 33 cMm.

8. (2 6amna) Haueptuts ky6 ABCJIA1B1C1/1;. IlocTtpouts Touky KEAB, Touky MEJI/1;C,
otpe3ok PEEA;1B1C;.

JIONmMOJTHUTEJIbHAA YACTh

Ilpu evinonnenuu 3adanus 9 3anumume xo00, 000CHOGAHUE PEUIEHUA U NOTYYEHHbLI
omeem.

9. (3 6amna) Pa3outh nuBeTHUK Kpyrioil ¢popmel (R=2 M) Ha yacTu pa3iaMYHON TIOIIAIH.
PaccunTaTh KONIMYECTBO CaXKEHIIEB LIBETOB JUIsI KaXI0ro cekTopa. OPopMHUTh CXeMy IIBETHHKA.
Harpumep:

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHusA

OTBer B B b A 7,1 15 9 - -




2.2 Koopounamul u éekmoput

Oébpaszosamenvhvle pe3yipomaniol, nodaexcaujue nPposepke (InemeHmaol):
OK 1,0K2,0K7.

Teopernyeckue BONPOCHI:
W3 yero cocTOUT NPSIMOYTOJIbHASL CUCTEMA KOOPIUHAT B IPOCTPAHCTBE?
Ecin Touka J€XUT B IVIOCKOCTH XV, KaKkas KOOpJMHaTa y Hee HyJieBas?
[TpuBenuTe npuMep KOOPAUHAT TOUKU A, KOTOpPast JIEKUT Ha OCH Z.
Packpolite oHsATHE «BEKTOPY.
Kak HaiiTu koopauHaThl BEKTOpa?
Ilepeuncinre U paCKpOUTE NPaBUIIA CIIOKEHUS BEKTOPOB.
Kakue BeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?
Kakue BeKTOpBI Ha3bIBAIOTCS NIEPIEHIUKYIIPHBIMUA?
Yemy paBHO CKaJsIpHOE MPOU3BEACHUE BEKTOPOB?
Kak HaiiTu BeKTOpHOE TPOU3BEACHUE BEKTOPOB?
Yemy paBeH yroia Mexay BeKTopaMu?
[IpuBeauTe mpuMep MaTPUILLI 2X2.
[TpuBenute npumep MaTpuibl 3x3.

©COoNoOGORAWONRE

el el el
whnh o

KonTpoabLHas padora

O0s13aTeJILHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHblil OMEEN U3 YEMbIPEX NPEOI0OHCEHHDIX.

1. (1 6amn) Haumer touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HuHX
JexaT Ha KoopAuHaTHOU npsamoi Oy?

A)A;B)B;B)C; IN) /1.

2. (1 6amn) Kakme u3 BekropoB a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBisiroTCS
eTMHUIHBIMH ?

A)a;b)c;B)B; ') p.

3. (1 6ayn) Kakue u3 Bexkropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KojuTHHEapHbI?

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

4. (1 6anm) Hanmbr touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoil Kakoro OTpe3Ka
apnsercs Touka M(0,3,4)?

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

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwienus u NOJIYy4eHHbLIL Omeem.

5. (2 6amnma) Jlanwer BexTopsl a(-6,0,8) , B(-3,2,-6). Haiinute ckamspHOe mpou3BeleHHE
BEKTOPOB.

6. (2 6ana) [Ipy KakuX 3HAUEHUAX 7 BEKTOPHI a (4,n,2), B(1,2,n) NepNeHIuKyIApHbI?)

7. (2 6amma) Hanbr BekTopbl a(-6,0,8), B(-3,2,-6). Haiigute KkocuHyC yrima Mexay
BEKTOpPaMH.

8. (2 6amna) JJokaxkute, yto ueThlpéxyroiabHuk ABC/] siBisiercss pomOom, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).



JIoOJJTHUTEILHAA YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume xo00, 060cHO6aAHUE peuieHUA U NOJIYYEHHbLI

omeem.

9. (3 6amma) Maker KJIyMOBI TpPEICTaBICH Ha KOOPJWHATHOW IUIOCKOCTH. Haiinure
IUIOLIA/(b KIIYMOBI (Y4EThIPEXyrojbHUKa), BEPIIMHBI KOTOPOTro uMeroT koopauHartsl (8;0), (10;8),

(2;10), (0;2).

ITAJIOHLI OTBETOB:

[ ]
=L
=

Homep 1 2 3 4 5 6 7 9
3alaHuA
OtBer B B A B -30 -1 -3/7 68




2.3 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue pynkyuu

Ooépa3zoeamenvhble pe3yibmamol, noOAeHcauiue nposepke (I1emMeHnmol):
OK 1,0K2,0K 7.

TeopeTHyeckne BONPOCHI:

1. Uemy paBeH yroJs B OIMH paanuan?

2. B kakux 4eTBepTIX TPUTOHOMETPHUUYECKOro Kpyra (GyHKIMS y=SinX HpUHHMAeT
MOJIOKHUTEIIbHBIC 3HAUYCHUS?

3. B kakux 4eTBepTSIX TPUTOHOMETPUYECKOTrO Kpyra (PyHKIUS y= COSX HNPUHUMAET
OTPHIIATENIbHBIC 3HAYCHUS ?

4. [Iponomxkute onpenenenue: «CHHYC OCTPOTO yria — 3TO...».

5 [Tponomxute onpenenenue: «KocuHyc ocTporo yria — 37o...».

6 ITponomxute onpenenenue: «TaHreHe ocTPOro yria — 370...».

1. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.

8 Yemy paBHO nipousBeaeHue tgx*ctgx?

9. Yemy paseH Sin(2x)? Chopmynupyiite NpaBUiio BHIYUCICHHS.

10.  Yewmy paBen C0S(2x)? ChopMynupyiiTe IpaBUIIO BHIYUCICHHUS.

11.  Ilepeuucnaute TPUrOHOMETPUUECKHE (DYHKLNHU, YKAKUTE UX IEPUOIBL.
12. Yemy paBen nepuoj GyHkuu y=c0s(4x)?

13.  emy paBeH nepuoj QyHKIHH y=coS(x/4)?

14.  Omnpepenute obnacts 3HaYeHUs] PyHKIUU y=3c08(5X)?

15.  Tlepeuncnute croCOOBI PEIICHUSI TPUTOHOMETPUICCKUX YPABHCHUH.

16.  PackpoiiTe anropuT™ pemieHHs OJHOPOIHBIX TPHUTOHOMETPHUYECKUX YpaBHEHHM
MIEPBOTO TTOPSIKA.

17.  PackpoiiTe anropuT™ peuieHHUs OIHOPOJHBIX TPUTOHOMETPHUYECKUX YpaBHEHHIM

BTOPOT'O IMOpsAJIKa.

KontpoabnHas padora
0O0s3aTeILHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anumiume npasuibHblIl OMEEN U3 YemblPex NPeo0HCeHHBIX.

1. (1 6amn) B AABC sinCZ%. Kakas u3 cTopoH siBnsieTcst runorenysoit AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amm) YrioMm kakoil uerBepTH siBisiercs yroa a=400°?

A)LLB) I B) I T) IV,

3. (1 6ann) Kakue n3 pyHKIMA ABIAAIOTCS YETHBIMU?

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

4. (1 6ann) Kakue u3 uncen sBISIOTCS KOPHEM YPaBHEHHS COS X = %?

b4 T T 2
A)x==; B)x==; B)x==; ') x=—.
) 6’ ) 3’ ) 2’ ) 3
Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIY4EeHHbLIL Omeem.
. T A
5. (2 6anna) Beruucnue: sin 5 T Ccos-.

. V2 . V2
6. (2 6anmma)  Haiimute 3HaueHNE BBIPAKEHHS 4arccos— - 4arcsin(— =)

7. (2 6amra) JlokaxxuTe TOKIASCTBO: 2sin(m/2+a) + cos(m — o)= cosal.
8. (2 6ama) Pemmre ypaBHeHue: Sin’ x - 4 sin x + 3 =0.

JIONOJTHUTEJIbHAA YACTh




Hpu eéblnonHenuu 3a0anusn 9 3anumiume xoc), o0ocHosanue peuienusn u l’lOlelleHHbllZ

omeem.

9. (3 6anmna) Pemmre cuctemy ypaBHEHUH:

X+ty=m
sinx+ siny = 2.
ITaJIOHbI OTBETOB:

Homep 6 8 9

3alaHusA

OtBer 21 Ty (E +
2 2
2T, 21n; §+
ne zZ 21mn),




2.4 Ilpouseoonasn hynkyuu, ee npumenenue

Oébpa3zosamenvnvle pe3yipomanol, nodaeHcaujue NPOBEPKe (INeMeHmbl):
OK 1,0K2,0K7.

TeopeTuyeckne BONPOCHI:

1. [Tponomxute onpenenenue: «IlocnenoBarenbHOCTb — 3TO.. ..

2. [TpuBeauTe mpumep apupMETHIECKON POTPECCUH.

3. [TpuBeauTe npuMep reoMEeTPUUECKON IPOTPeECCUU.

4. [TpuBeauTe npuMep 6ECKOHEUHO YOBIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

S. [Tponomxure onpenenenue: «lIpousBogHas — 3710...».

6. Packpoiite reoMeTpU4eCcKUi CMBICII IIPOU3BOJHOMN.

7. [Tponomxute onpenenenue: «KacarenabHas — 3T0...».

8. Packpoiite puznueckuii CMbICIT TPOU3BOIHOM.

9. [Tepeuncnure npaBuiia BEIYUCICHHS IPOU3BOIHBIX.

10.  Yemy paBHa NMpoOU3BOJHAS CTETIEHHOW (HYHKIIMU?

11.  Yemy paBHa npou3BOJHAs IPOU3BEACHUA?

12. Yemy paBHa NpoU3BOJHAS YaCTHOTO?

13. Uemy paBHa POU3BOIHAS CIOKHON (HYHKITUU?

14.  Cdopmynupyiite mpu3HaK BO3pacTaHus (yHKIIHH.

15.  Cdopmynupyiite npusHak yObIBaHUS (DYHKIUU.

16.  CdopmynupyiiTe mpu3HAK TOYKH MaKCUMyMa (pyHKIIHH.

17.  CdopmynupyiiTe npu3HaK TOYKH MUHUMYMa (YHKIUH.

18. CocraBbTe aNrOpuTM pEIICHUS 33/7ad Ha HAXOXKACHUS HaWOOJBIIETO U
HaMMEHBIIEr0 3HaYeHUsl PYHKIUU Ha OTpe3Ke?

19.  CocraBbTe aITOpPUTM HCCIEAOBAaHUS M TOCTpOeHUs rpaduka QyHKIUH C
HOMOILBIO IPOU3BOTHOM.

20.  Kak HaliTH BEpTUKAIBLHYIO AaCUMIITOTY Tpaduka GpyHKInun?

KonTpoabLHas padora
0O0a3aTeIbLHAA YACTh
Ilpu pewenuu 3a0anuil 1-4 3anuniume npasuibHblIl OMEEN U3 YEMbIPEX NPEOIOHCEHHBIX.

1. (1 6amr) Yemy paBHa IPOM3BOHAS (BYHKIIHH Y=COS X?

A) y'=-sin’; B)y'=-2sin’%; B)y'=-2cos x sinx; I') y'=2cos X.

2. (1 6amn) [To kakoit U3 GOpPMYI BEIYUCIISETCS TPON3BOAHAS IPOU3BEACHUS?

A) (whv)=u+v'; B) () =u'viuy’s B) () = S D)((g(x) = (g(0))*g (x).

3. (1 6amn) Pemmnte ypasrenne f'(x)=0, eciu f(x)=3x* — 6x +4. BeiGepure oTBeT.
A)1;b)-1;B)4;T) -4.

4. (1 6amn) Ha pucynke nzo0paxkeH rpadpuk npou3BoaHoi ¢pyHkuuu f(X), onpeaeneHHON

Ha uHTepBaie (—10;8). Haiimure kommuectBOo Touek Makcumyma (yHkuuu f(X) Ha oTpeske
[-9;6].

A)5;b)4;B)2;T) 3.



Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus U NOJIY4EHHbLIL Omeem.
5. (2 Oamwra) MarepuanpHasi TOYKAa JIBIDKETCA MPSMOJIMHEHHO 10  3aKOHY

4 3 2
x(t) = 1" +6" —4t"+ 51 =5 (Tme X— paccTossHuE OT TOYKH OTCYeTa B MeTpax, t—
BpeMsl B CEKyHJaxX, U3MEPEHHOE ¢ Havyalla JBmxeHus). Haliaure ee ckopocTh (B M/C) B MOMEHT
Bpemenn I = 3 C.
6. (2 6amra) Ha pucynke nzobpaxén rpapuk ¢pynkuuu Y= f(X) u xacareapHas Kk HeMy B

TOYKe ¢ abcuuccoit Xo. Halinure 3Hauenne npousBoHoit Gpynkuuu f(X) B Touke Xo.
YA

f

(x=2)(x+3) >0
(x—8)
8. (2 6amra) MccrnenoBarh GPyHKIIHIO f(x)zx3 — 3X ¥ TOCTPOUTH €€ TpaduK.

7. (2 6anna) Pemnte HepaBEeHCTBO:

JlonmoTHUTEILHAS YACTh

Ilpu evinonnenuu 3adanus 9 3anumume xo00, 000CHOGAHUE PEUIEeHUA U NOYYEHHbLI
omeem.

9. (3 6Gamma) Pupme «CamoBoa» BBIICIAIOT YYacTOK 3eMiH Iuiomanasio 100 M.
[Ipennarator 4yeTwipe ydacTka pasHbIX pasMmepoB: 25x4; 20x5; 12,5x8; 10x10. Kako#t ywgacTox
o106puT aupektop GupMbl «CasoBOaY», YYUTHIBASL, YTO HEOOXOAUMO OYIET MOCTAaBUTH 3a00p MO
nepumerpy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHUsA

OTtBer B b A B 8 1,25 (-3; 2), - 10x10
(8; +0)




2.5 Mnozozpannuku u mena épaujenus

Oébpa3zosamenvhvle pe3ynvomansl, HoOEHCAUUE NPOGEPKeE (ITEMEHMbL):
OK 1,0K2,0K7.

TeopeTHyeckne BONPOCHI:

1. IIponomxure onpenenenue: « MHOTOIrpaHHUK — 3TO...)».

2. ITponomxure onpenenenue: «IIpuzma — 3to...».

3. ITponomxure onpenenenue: «IIpaMoyronpHslii NapauIeaenUIes — 3T0. ...

4, [Tponomxkure onpenenenue: «Kyo — 3T10...».

S. ITponomxure onpenenenue: «lInpamuna — 31o...».

6. Cdopmynupyiite CBOHCTBO 0 IPOTUBOJIEKAIINX IPaHAX MapasliesIenuesa.

7. Cdopmynupyiite CBOHCTBO 0 JUAroHaISIX MapajuleIenuIesaa.

8. Cdopmynupyiite cCBOWCTBO O AMArOHAIN U JIMHEHHBIX pa3Mepax MpsIMOYrOJIbHOIO
napaJuleIenunea.

9. Kakas npusma HazbIBaeTCs NpsMOit?

10. Kakas npusma Ha3zbIBaeTCs MpaBUILHON?

11.  PackpoiiTe NOHATHE «IPABUIIbHAS TUPAMUJIAN.

12.  Yro Takoe anodema npaBUIbLHON MUPAMUIBI?

13. B ueM ominMuuMe DOJHOM NOBEPXHOCTH MPHU3MBI OT IOJHOM IOBEPXHOCTH
MUPAMUIBI?

14.  Cdopmynupyiite TeopeMy O BBIUYMCICHHH OOKOBOH TOBEPXHOCTH IPSIMOIA
IIPU3MBL.

15. CdopmynupyiiTe T€OpeMy O BBIYHCICHUU OOKOBOW IMOBEPXHOCTH IMPABHIILHOMN
IIUPAMHUIBL.

16. HazoBure mnpenmersl u3 Bamiedl NpoecCHOHANbHON JESATENbHOCTH, KOTOpBIE

UMEIOT (POPMbI MHOTOTPaHHUKOB.

17.  Kakue MHOTOTpaHHUKHM HAa3bIBAIOTCA NpaBWIbHBIMH? llepeunciuTe mpaBUiIbHbBIC
MHOTI'OI'PaHHHKH.

18.  Ilponmomxwure onpenenenue: « lumuHap —31o...».

19.  Ilponomxure onpenenenue: «Konyc —a3to...».

20.  IIpomomxute onpeneneHue: «YCeUeHHbIH KOHYC — 3TO. .. ».

21.  IIpomomxure onpenenenue: «lap —370...».

22. Yo sBNseTCs BBICOTOM yCEUEHHOTO KOHYyca?

23.  Yrto sBNsETCSA OCEBBIM CEYEHUEM LIMIMH/PA, KOHYCa, YCEUEHHOr0 KOHYyca, 1apa?

24. [Tepeunciure equHULIBI U3MEPEHUS TIOIIA U, O0BeMa.

25. Yemy paBHO OTHOULICHHE IUIONIAJEH TOBEPXHOCTEH MOMOOHBIX QUryp B
IIPOCTpaHCTBE?

26.  Yemy paBHO OTHOIIEHUE 0OBEMOB MOIOOHBIX (PUTYp B TPOCTpAaHCTBE?

27. HazoBure mnpenmersl u3 Bamiel npoecCHOHATBHOW JEATENbHOCTH, KOTOpbIE

UMEIOT (OPMBI TEJ BpaLCHUS.

KourpoJuanHuas padora
O0s3aTeIbLHAA YACTh

Ilpu pewrenuu 3a0anuil 1-4 3anuwiume npaguibHbLIL OMEEN U3 YEMBIPEX NPEOTIOHCEHHDIX.

1.

(1 6amn) B kakux equHUIIAX U3MEpSIETCs MII0MAAb TOBEPXHOCTH MHOTOIpaHHUKA?

A) B rpanycax; b) B MeTpax; B) B kBagpaTHbIX MeTpax; I') B ABYrpaHHBIX Ipajycax.
2. (1 6amn) [Tnomans 60KOBOW MOBEPXHOCTHU MPU3MBI BRIUUCISIETCS IO (popmyie:
A) S= 860K +2 SOCH~; B) S6or< :POCH*H; B) S= BGOK +3S SOCH; 1—‘) S60K :2P0CH*H'

3. (1 6amm) Yro sBIsSETCS OCEBBIM CEYCHHEM YCEYEHHOTO KOHYca?



A) paBHOOeIpeHHBIH TpeyroyibHuK; b) paBHOOenpenHas Tpaneuus; B) npsaMoyroibHuk; I)
MPSIMOYTOJIbHAS Tpareus.
4. (1 6amn) Kakas ¢urypa momydaercss MpU BpaIICHUH MPSIMOYTOJBHOTO TPEYTOJIbHUKA

BOKPYT OJTHOTO U3 CBOUX KaTeTOB?

A) xonyc; b) yceuennslii konyc; B) nupamuja; I') yceuennas nupamuja.

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume x00 pewieHUus U NOJYYEHHbLIL OMEem.

5. (2 6amna) PeOpo ocHOBaHMS MPaBUILHOW TPEYrojibHOW mupaMuisl 3 M, anodema 6M.
HaiinuTe miomaas 60KOBOW MOBEPXHOCTH MTHPAMUJIBI.

6. (2 6aina) Jluaronans Kyba paBHa S88. Haiinure ero oobeM.

7. (2 6amna) [IpsSMOYTONBHUK CO CTOpOHAMH 8CM W 3CM BpallaeTcs BOKPYT OOJbIICH
cTtopoHbl. Haiinure o0beMm, 1iiomaad O0OKOBOM M IMOTHOM MOBEPXHOCTEH MOTYYEHHOTO Tea.

8. (2 Gamra) BeUMCINTH MOBEPXHOCTh KPOHBI KYCTapHHKA, MMEIOLIEro ¢GopMmy IIapa
panuyca 0,5 M. B oTBeT 3anuiuTe 4yncio, AeJeHHOe Ha TT.

JIOOJJHUTEILHAA YACTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOBAHUE PeUieHUs U NOTYYEHHDLI
omeem.

9. (3 Oamma) Cozmate Mozenb KIyMObl, wuMewIend (opMy KOMOMHUPOBAHHOTO
TEOMETPHYECKOTO TEeJa, BBITOJHUTH HEOOXOAMMBIE pacdeThl (IUIOMIa/lb, 00hEM, KOJIHYECTBO U
BUJIbI CA)KCHIICB).

[Ipennonaraempie MOEIH KITyMO:

¥

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a]aHus
OtBer B b b A 27 2744 72 =, 1 -
48 T;
64




2.6 Ilepeoobpasnasn pynkyuu, ee npumeHenue

Oopa3zosamenvuvie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):

OK1,0K2,0K7.

Teopernyeckne BONPOCHI:
[ponomxkute onpenencuue: «Dynkuus F(X) Ha3piBaercs ...».
Packpoiite reOMeTpUYECKUI CMBICI ONIPENEICHHOIO HHTETpaIa.
[Iponomxure onpeznenenue: «KpuBoauHenHas Tpanenus — 3T0. .. ».
Chopmymnupyiite hopmyny Herorona-JIeiOnma.
B uewm 3akimouaercst oOmuii BU BCeX MepBOOOpa3HBIX?
[Iepeuncnnre npaBuila BEIYUCICHNS HHTETPAJIOB.

2 R A

KonTpoabHas padora
O0s13aTeJILHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anumiume npaguibHbLIL OMEEN U3 YEMbIPEX NPEOTIOHCEHHBIX.
1. (1 6amn) dns kakoit u3 pyHkuuit pyHkuus F (x)=x3-3xz+1 SIBJISICTCS] TIEPBOOOPA3HOM ?
A) f(x)=3(x?-2); B) f(x)=3x(x%-2); B) f(x)=3x*-6x+1; I') f(x)=3x-6x.
2. (1 6amn) Hdana dysxuus f(x)= 3x’+1. Uemy pasra F(1)
A)2:B)4;B)6:T) 1.
3. (1 6amm) O6uwMii BUI BCex mepBooobpasHbix ms f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6aywn) Beraucnute onpeieeHHbId MHTETpa | 12 xdx.
A)-1;b)1;B)-1,5; 1) 1,5.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHus u NOJIYy4eHHbLIL Omeem.
5. (2 6amra) Semsercs m F(x)=x>-3x+1 mepBoo6pasuoit ams pyrkmmn f(x)=3(x>-1)?
6. (2 G6amna) 3anmaiite mepBooOpasnyo F(x) mist ¢yHKuuu f(X)=3x2-2x, €CJIM U3BECTHBI
koopauHatsl Touku M (1, 4) rpaduka F(x).
7. (2 6amna) Ha pucynke wuzobpaxen rpaduk o¢yakiun Y=Ff(X), ompenenéunoit na
untepsaiie (—3; 11). Haiinute Hanmensiee 3Hauenue ¢pynknuu f(X)na orpeske [2;9,5].
v

4 v=Jl=)

N\
YN I\
AR EERE
) / ‘-,lII]
NN Y7 X
\WZEAVA

8. (2 6amna) Ha pucynke uzobpaxeH rpapuk Hekotopoir ¢yHkumu Y=f(X). ITonb3yscek

. 5
PHCYHKOM, BBIYHCITHTE OTIPEITICHHbIH I/IHTerpanf1 f(x)dx.

YA

4 y=f

——————

. |

JIONOJTHUTEJIbHAA YACTh




Ilpu eévinonnenuu 3adanus 9 3anumume x00, 000CHOGAHUE PEUIEHUA U NOJIYUEHHbLI
omeem.

9. (3 6amra) BeruucnuTh miomiaas KiIyMObl, EPUMETP KOTOPOW OTPaHWYMBAIOT JIMHUHU
y=0, y=x, y=-2x+6. Pemuts aBymMs cnocobamu. CrenaTh 4epTexK.

ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHusA

Ot1Ber r A b T na xX-x%+4 -3 12 3




2.7 Cmenenu u kopnu. Cmenennan hynkuus

Oopa3zosamenvuvie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):
OK1,0K2,0K 7.

TeopeTHyeckne BONPOCHI:

1. Cdopmynupyiite ornpeneneHue CTeneHHON QyHKIUH.

2. [Tepeuncnure cBONCTBA CTENIEHHON (DYHKIMU C LIETIBIM IOKA3aTENIEM.

3. Ilepeuncinre CBOMCTBA CTEIEHM C JEHCTBUTEIBHBIM IOKa3areneM. [Ipuseaure
IIPUMEPBHL.

4. Ilepeuncinre CBOMCTBA KOPHS HATypaJlbHOU cTeneHu. [Ipusenure npumepst

S. Ha 4ro HeoOxomumo oOpaTuTh BHUMAaHHWE IPU PEIIEHUM HPPALUOHAIBHOTO
YpaBHEHHUS YETHOM CTETIEHU?

6. YeMy paBeH KOPEHb YETHOM CTENEHH U3 OTpULaTeNbHOrO yncna? [Ipusenure
IpuMep.

7. YeMy paBeH KOpPEHb HEYETHOM CTENEHHM M3 OTpuuaTesnbHOro uucina? Ilpusenure
IpuMep.

8. Ha 4ro crouT oOpaTuTh BHMMaHUE IpPU PEIICHUH HPPaALMOHAIbHBIX, IPOOHO-

palMOHATILHBIX YPaBHEHUI U HEPaBEHCTB?

KoHnTpoJbsHas padora
Oobs13aTeIbHASA YACTD
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHblL OMEEN U3 YemblPex NPeodl0HCeHHBIX.
1. (1 6amn) Mexny KakuMu ABYyMS HaTypadbHBIMU YHCIIAMHU HAXOAUTCS YHCIIO V19?
A)19u20;b)2u3;B)18u19;I") 3 u4.
2. (1 6amn) Onpenenute KOPeHb YpaBHEHUS x°=125
A)3.;b)-3;B)-5,T)5.
3. (1 6ayn) Pacmosioxute B OPSIIKE BO3pACTaHUS YHCIA: 2; i/g, V17
A) 2; 35 V17; ) 2; V17; /5; B) 3/5; 2; V17, 1) ¥/17; 2; /5.
4. (1 6amn) YMHOXas 9Kclia C OJMHAKOBBIM OCHOBAHUEM, X CTEMEHH. .. "7
A) ymHoxaeMm; b) nenum; B) cknanpiBaem; I') oTHuMaeM.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuieHuA U NOAYYEHHbLIL Omeem.
4558 . 429

6,48
5. (2 6anna) Haiinute 3HaueHue BBIPaXKEHUS npu a=7.

(VIZ+8)°

6. (2 6anmna) Haitnure 3HaueHue BoIpasKEHUS 10+v96
7. (2 6amma) PaccrosHue OT HaOJrOAaTeNs, HAXOMANIETOoCs Ha HeOOJNbINONH BhicoTe h
KUJIOMETPOB HaJ 3eMi€il, 10 HaOmogaeMoll UM JIMHUU TOPHU30HTA BBIUUCISIETCS IO

[ =+V2Rh _ .
dbopmyie , Te R=6400 kM — pannyc 3emiu. C Kakoi BBICOTHI TOPU30HT BHJICH HA
paccrosinuu 48 kuaoMerpoB? OTBET BbIpa3UTe B KUJIOMETpaXx.

8. (2 6amna) Pemute ypaBHeHME V=32 —x=2.



JIOMOJTHUTEJIbLHAA YACThH
Ilpu evinonnenuu 3adanusn 9 3anuwiume xo00, 000CHOGAHUE peuieHUs U NOJIYYEHHBLIL

omeem.
y = Vx
=X

9. (3 6amna) Pemmre rpaduyuecku cucTeMy ypaBHEHHI: {

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHusA

Oteer 3 T B B 49 2 018 | -36 | (1;1)




2.8 Ilokazamenvhan pynkyusn

Oébpa3zosamenvhvle pe3yipbmantvl, nodaeHcaujue nNPosepKe (InemeHmaol):
OK 1,0K2,0K7.

TeopeTnueckne BONPOCHI:
Cdopmynupyiite onpeneeHne moka3aTeabHON (QYHKITHH.
[Tepeuncnure cBOMCTBA MOKAa3aTEILHON (PYHKITHH.
[lepeuncnure criocoObl pelIeHus TOKa3aTeNbHBIX YPAaBHEHUH.
CdopmynupyiiTe npaBuiIo pemeHus MPOCTEUIINX MOKa3aTeIbHbIX HEPABEHCTB.
B gem 3akimogaercs rpaduueckuii cnocod penieHus ypaBHeHUH.
6. IlpuBeaure npumMep (GYHKIIMOHAIBHOW 3aBHUCHMOCTH IIOKa3aTeIbHOW (YHKIIUU W3

agkrownE

peanbHOU KU3HU.

KoHTpoabHasi padoTa

0O0a3aTeIbLHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblil OMEeNM U3 Yemulpex nPeoioHceHHbIX.

1. (1 6ayn) Ipu kakoM 3HaYeHUH a QPyHKIMS y=a  ObIBAacT Ha BCEi 00JIaCTH ONpeeeH s ?
A)a=% B)a=8,25; B) a=: I') a=V3.

2. (1 6amn) Ha pucynke uzo6paxén rpapux ¢ynkuuu suaa f(x)=a*. Haiigute 3nauenue

f(2).
YA
5f+4
IS
A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6ann) Oynkuus 3agana GopMyso: f(X):(%)X. Yemy pasHo f(-2)?
A) 3 B)-4:B) 4 D) V2
1\ 13
4. (1 6ann) Kopenb ypaBHeHUs (6) T
A) 12,5; b) 13; B) 14; T) 15.
Ilpu eévinonnenuu 3adanuit 5-8 3anumume x00 peuieHus u nOJy4eHHbLI Omeem.
5. (2 6amna) Haiiure kopess ypapaenns 3 2-5%3*=12
6. (2 Gamia) CKOJIBKO LEIBIX pelleHnil nMeeT HepaBeHeTBo1<7*1<49?
_ 25 — 8x —xz
7. (2 6amma) Halimure Touky Makcumyma () yHKITUHA Y= )
8. (2 b6amma) B xome pacmaga paauoakTHBHOTO HM30TOMA €Tr0 Macca yMEHBIIAEeTCs II0
m(t) =mgy- 27T,
3aKOHY r7e Mo — HavajabHasg Macca u3oTomna, t— Bpems, mpolueanee oT

HayaJlbHOTO MOMEHTa, | — NepuoJl Moyypacrnajga. B HauanbHbII MOMEHT BpEeMEHHM Macca
n3orona 184 mr. Ilepnoa ero mosypacnana coctapiser 7 MuH. Haiinure, yepe3 CKOJIbBKO MUHYT
Macca u3otona 0yaer paBHa 23 Mr.



JIOMOJTHUTEJIbLHAA YACThH
Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOGAHUE peuleHUA U NOJIYYEHHBLI
omeem.

—-2x=0
9. (3 6auta) Pemure rpadudecku cucTeMy ypaBHEHUMN: {y _ 21( —0
ITaJI0HbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9

3aJaHus

OtBer B A B A 1 2 -4 21 (2;4)




2.9 Jlozapugpmot. Jlocapugpmuueckan ¢pynkuyus

Oopa3zosamenvuvle pe3yibmamot, nooJjexcauiue npogepke (Ia1emeHmaol):

OK1,0K2,0K 7.

TeopeTHyeckne BONPOCHI:

1. Cdopmynupyiite onpenenenue sorapupMuIecKoi GpyHKIIH.

2. [Tepeuncnure cBoKcTBa JIOTapU(PMUIECKON QYHKIIUH.

3. [Tpomomxute onpenenenue: «Jlorapudm — 3T0...».

4, Yemy paBeH jorapudM MpoU3BeICHHS?

5. UYemy paBeH jorapu¢m 4acTHOTO?

6. [IpuBenuTe mpuMeps! IOTapUPMHUIECKOH CIHUPAIN B IPUPOJE U B OKPYXKAIOLIEM
MHpe.

7. Ha 4ro crour oOpaTWTh BHHMAaHHE NpPU PEIICHUU JOTapUPMHUYECKUX U
YpaBHEHUU U HEPABEHCTB?

6. [lepeuncaure criocoObl pemeH s Jorapu(MHUUECKUX YPaBHEHUH.

7. ChopmynupyiiTe  mpaBWIO  PEHICHHS  NPOCTEHIINX  JIorapu(MUYECKUX
HEpaBEHCTB.

8. B gem 3akimogaercs rpaduueckuii cnoco0 penieHns ypaBHeHUH.

6. [IpuBeaute npumep QPyHKIMOHATBHON 3aBUCUMOCTH JIOTApU(DMUYECKON (YHKIIMH U3
PpEATBHOM KU3HH.

KonrtpoJsabHas pa6ora
Oos13aTeIbHASA YACTD
Ilpu pewrenuu 3a0anuii 1-4 3anuwiume npaguibHLLIL OMEENM U3 YEMBIPEX NPEOTIOHCEHHDIX.
1. (1 6amm) Kakast u3 yHKIMIA BO3pacTaeT Ha Bceld 001acTH onpeaeeHus ?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; I) f(x)=log1 x.
2

2. (1 6amn) Ykaxute obnacts onpezaenenus yukuuu f(x) = 1g ZXXJ::

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

3. (1 6amn) PacnionoxuTs B nopske Bospacranus: logg s 4; 10gg 5 0,4, logg 5 "

1 1
A) loggs 4; logos 0,4;10805 ; b) logos 410805 7510805 0,4,

1 1
B) logg s " logo s 0,4;logos4; I')loggs 0,4; loggs " logg 5 4.

4. (1 6ann) Haiiaure KopeHb ypaBHEHUS 10g4 (5 —X ) = 2.

A)11;b)-11;B)-3;T) 3.

Ipu evinonnenuu 3adanuii 5-8 3anuwiume Xo0 pewienus u noay4eHnblil omeent.
5. (2 6ama) OnpeenuTe 3HaYeHKe BhIpaxkeHus logg 2 + logg 3 + 210824,
6. (2 6amia) YkakuTe HaUMEHbIIEE 11eI0€ PelieHIe HePaBeHCTRA:

log;(6x — 4) > 2.
7. (2 6anna) Haiigure Touky Makcumyma (QyHKIIUN y= 8In (x + 7) — 8x T 3.

8. (2 6amna) [Ins obGorpeBa MOMEIIEHHs, TeMIIepaTypa B KOTOPOM MOAJEPKUBAETCS Ha
ypoBHe T,=15° uepe3 paauarop OTOILIEHHUS MPOIYCKAIOT TOpsSuyro BOLy. Pacxom mpoxomasiei

yepe3 TpyOy pammaropa Boael m = 0,6 kr/c. Ilpoxoas mo Ttpybe paccrosiHMEe X, BoJa
OXJIAXKIAeTCs OT HavalubHOM Temmeparypbl T,=91° 1o temneparypsr T, mnpuuém
I, — T, Br-c Br

cm
x:a710g2 c = 4200 Y =28

B
9
F=Tn rpe Kr+° C — temmoémkocts BojpL, M-°C_—



ko3 puuueHT Temoodmena, a & = 0,8 — nocrosmmas. Haiinute, 1o xakoil Temneparypsl (B
rpanycax Llenbcus) oxmmanuTes Bojia, €CIIM JTMHA TPYyOBl paauaropa paBHa 144 m.

JIOOJJHUTEILHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anuuwiume x00, 000CHOGAHUE peUieHU U NOJIYYEHHbLIL
omeem.

y + 2x = log3 135 — log; 5

9. (3 6amna) Pemure rpadguyecku cucreMmy ypaBHeHI/II/I:{ 2y —3x = 6 .

9TaI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus

OtBer A r A b 5 3 -6 34 (0; 3)




2.10 Muoscecmea. Inemenmuol meopuu 2paghos

Oébpaszosamenvhvle pe3yipomaniol, nodaexcaujue nPposepke (InemeHmaol):
OK 1,0K2,OK 7.

Teopernyeckue BONPOCHI:
ChopmynupyiiTe onpeaenceHue MHOXKECTBA.
[Iponomxure onpenenenue: «O0bETUHEHNE MHOXKECTB — 3TO. .. ).
[Iponomxute onpenenenue: «Ilepeceuenrne MHOKECTB — 3TO. .. ».
[Iponomxkute onpenenenue: «PasHOCTb MHOXKECTB — 3TO. .. ».
N3o0pasute 00beTMHEHNE IBYX MHOXKECTB Ha Kpyrax Diinepa.
N3006pa3ute nepeceueHre Tpex MHOKECTB Ha Kpyrax Diinepa.
Chopmynupyiite onpenenenue rpada. Uto Ha3bIBaeTCs BEPIIMHON, pedpoM rpada?
Kak Haiitu cTenenp BepiuHbl rpada?
HazoBuTe oTanuuTeNbHBIE YEPTHI MOJIHOTO U HEMOJIHOTO rpadoB.
10 HazoBuTe oTanuuTeNbHBIE YEPTHI CBI3HOTO U HECBSIZHOTO rpadoB.

©CoNoa~LNE

KontpoabnHas padora
O0s13aTeJILHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbliL OMEEM U3 YemblPex NPed10HCEHHbIX.

1. (1 6amm) Kakas onepanust u3o0pa)keHa Ha Kpyrax Jusnepa?

A B

A)E=AuB B)E=AnB;B)E=A\5T)E=A-B.

2. (1 6amr) Kakotii rpad npencrasien?

A) nonnsiit; b) HenonuHeiid; B) JIEPEBO; I') HyneBoii.

3. (1 6amn) [Iarepo pabounx BCTPETUIIHUCH MIPH BBICAAKE IIBETOB B KIIyMObI. CKOJIBKO BCETO
OBLIIO CAETAaHO PYKOIOXKATUN

A)10; b) 11; B) 5; ') 6.

4. (1 6ann) OmnpenenuTe creneHb BepIIUHbL B:

A

E F

A)8:B) 11;B)3;T) 5.

Ilpu g¢vinonnenuu 3a0anuit 5-8 3anumiume xo0 peuwteHusA u NOJIY4eHHbLI Omeem.

5.(2 6anna) 1. Jlansl nBa MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anumure u
n300pasute rpaguuecku HoBoe MHOXecTBO E: a) E= AU B ;;0)E=ANSB .

6. (2 6anna) KonuHbl Apy3bst 3aHUMAIOTCS KAKUM-HUOY/Ib BUJIOM criopTa. 14 u3 HUX
yBiekatoTcs pyroosom, a 10 — HackerOosiom. M TONbKO ABOE YBIEKAIOTCS U TEM U IPYTUM
BuoM criopta. CkoJbko Apy3ei y Tomu?»

7. (2 6amna) Ha pucynke — cxema J0por, CBSA3BIBAIONINX Topojckue napku A, b, B, ', /1,
E. Ilo xaxaoi 1opore MOKHO JABUTAThCS TOJIBKO B OJHOM HAIpaBJICHUH, YKa3aHHOM CTPEIKOM.
CKOJIBbKO CYIIECTBYET pa3InYHbIX IMyTel u3 mapka A B napk E?



B a
8. (2 Gamma) MoOXHO M HapucOoBaTh HM300paXCHHBIM Ha PUCYHKE rpad HE OTphIBas

KapaHJam oT Oymars ¥ mpoBOJs KaX10€ pedpo pOBHO OAMH pa3?

JlonoJIHUTeIbHAA YaCTh

Ilpu evinonnenuu 3adanua 9 3anuwume x00, 000CHOGAHUE PEUIEHUA U NONYYEHHbLI
omeem.

9. (3 Gamma) [lepByro WM BTOPYIO KOHTPOJIbHBIC PAOOTHI 1O MAaTEMAaTHUKE YCIICHTHO
Hanucanu 33 CTyJeHTa, NEPBYIO UM TPEThIO — 31 CTyNEeHT, BTOPYIO UM TPEThIO — 32 CTyAEHTA.
He menee nByx KOHTPOJBHBIX paOOT BHIMOMHIIN 20 cTyAeHTOB. CKOJIBKO CTYACHTOB YCIICIIHO
PELIIN TOJIBKO OJITHY KOHTPOJIbHYIO padboTy?

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHuA
OTtBer B b 10 r - 22 8 HET 18




2.11 Dnemenmul KOMOUHAMOPUKU, CMAMUCIMUKU U MEOPUU 8EPOAMHOCH el

Oébpaszosamenvhvle pe3yipomaniol, nodaexcaujue nPposepke (InemeHmaol):
OK 1,0K2,0K7.

TeopeTHyeckne BONPOCHI:

1. [Tpomomxute onpenenenue: «CinydaiiHoe coObITHE — 3TO...». [IpuBenuTe npumep.

2. [TpuBeauTe npuMep AOCTOBEPHOTO COOBITHS.

3. [TpuBenuTe npuMep HEBO3MOKHOIO COOBITHSI.

4. [Tponomxute onpenenenue: «BeposSsTHOCTb CIIy4alHOTO COOBITUS — ITO. .. ).

S. Chopmynupyiite mpaBUIIO HAXOXKACHUS CIOKEHHUS BEPOSTHOCTEH.

6. ChopmynupyiiTe IpaBUIO YMHOKEHHUS BEPOSITHOCTEH.

1. Kak naiitu cpeanee apupmeTnyeckoe 4ucioBoro psaa?

8. Kak HaiiTu Meinany 4uciioBoro psiga?

9. Kak Brlumcisiercs pasmax 4uciioBoro psaa?

10.  Jlns yero HykHBI AMarpammsl, rpaduku? Ilepeunciaure BUAbI uarpaMm.

11.  TIlpuBenute mnpuUMEpbl MPOSIBICHUS 3aKOHA OOJIBIIMX YHCE B MPUPOTHBIX
SIBJICHUSX.

12.  IlpuBeaute mpumepsl NPOSBICHUS 3aKOHA OOIBIIMX YUCE B OOIECTBEHHBIX
SIBJICHUSX.

13.  UYro uzyuaer cratuctuka?

14.  TIlponomxurte onpenenenue: «CouyeraHue — 3TO...».

15.  Ilponmomxure onpenenenue: «Pa3menienue — 31o...».

16.  Ilpomomxwure onpenenenue: «llepecTaHOBKH — 3TO...».

17.  TlpuBeaute npuMep MHOKECTBA U3 PEATbHOU XKU3HU.

18.  IlpuBeauTe mpuMep ONEpaLluH IEPECEUCHUST MHOKECTB.

19.  IlpuBeaure mpumep ornepanuy 0ObEAMHEHUS MHOKECTB.

20.  IIpuBenuTte mpuMep ONEpaLuy Pa3HOCTH MHOXKECTB.

21.  PackpoiiTe NOHATUS «Tpad», «AEPEBO», IIUKID».

KoHnTpoJbsHas padora
O0s13aTeIbHASA YaCTh
Ilpu pewenuu 3adanun 1-4 3anumwiume npasunvHLIL OmMEem U3  Yembvlpex
npeo10IHCeHHbIX.
1. (1 6ann) KomOuHaToprka — 3TO pa3fen MaTeMaTUKH, OTBEYAOIIUi Ha BOMPOCHI
CKOJIbKMMH CTIOCOOaMU MOKHO BBIOPATh DJIEMEHTHI ...
A) 3aJaHHOTO KOHEYHOro MHOXkecTBa; b) OeckoHeuyHoro MHOXecTBa; B) moboro
MHOXeCTBA; [') HppalioOHabHBIX YHCET.
2. (1 6amr) CoenuHeHHsT U3 N BJIEMEHTOB, OTJIMYAIOIIUECS JAPYT OT Jpyra TOJIBKO
TIOPSIZIKOM PACIIONIOKEHHUS B HUX AJIEMEHTOB, Ha3bIBAIOTCS:
A) nepectanoBkamiu; b) coueranusmu; B) pazmemenusamu; [') komOuHaImsIMH.

3. (1 6amr) Yucmo BceX BO3MOXKHBIX pa3MEIIeHUH BIUUCIAETCA 110 (hopMyIe:
A) AM=nn-m); B) Al=n(n—-1)..(n—m+1); B) AM=—L: T) AT =

(n-m)?’

n(n +m)

4. (1 6ann) ['pynnupoBka — 370...

A) ymopsaoueHue eIMWHHUIl COBOKYNHOCTH 1O TMpH3HaKy; b) pa3OueHue enuHuI
COBOKYITHOCTH Ha TPYMIbI MO MpHU3HaKY; B) o6obuienne ennHuuHbIX (akToB; I') 00o0meHue
€IMHUYHBIX TIPU3HAKOB.

IIpu evinonnenuu 3a0anuil 5-8 3anuuiume xo00 peuieHUA U NOJIYYEHHIL Omeem.



5. (2 6amma) B cpemnem u3 2000 camoBBIX HACOCOB, MOCTYNUBIIUX B MPOAAXY, 6
noaTekaroT. Haliaure BEpOATHOCTH TOTO, YTO OJUH CIy4alHO BBIOPAHHBINA JUIsl KOHTPOJISI HACOC
HE MOATEKaeT?

6. (2 6amna) CpaBHUTH BCXOXECTh CEMSH JIIOOBIX TPEX BHUIOB OJHOJICTHHX IIBETOB 3a
nocneaane 3 roga. CocTaBUTh quarpaMmy Mo HalIeHHBIM JaHHBIM. CIeNnaTh BHIBOIBI.

7. (2 6amna) l{BeToBOAY MPENIOXKUIN YKPACHTh KIIyMOY IIBETaMH, HCIOJIb3ys 3 BHJA.
CKOIbKO PA3IMYHBIX BAapHAHTOB €CTh Yy IIBETOBOJA, €CIIM €CTh BHIOOp M3 5 BHUIOB pa3HOU
paccajbl?

8. (2 6ama) CKONBKMUMH CIOCOOAMH MOKHO MOCATUTh 4 KyCTapHUKA B OJAUH PSI?

JlonoJHUTeIbHASA YaCTh

Ilpu evinonnenuu 3adanua 9 3anumume x00, 000CHO8AHUE PeULeHUA U NOTYYEHHDLIL
omeem.

9. (3 OGamna) UtoObl MOCTYNMUTh B HMHCTHTYT Ha CIENHAIBHOCTh «MacTtep caaoBo-
NapKOBOTO W JIAHAIA(PTHOTO CTPOUTEIHCTBA», AOUTYpHEHT JoiDKeH Habpath Ha EI'D He menee
70 GamioB MO KaXAOMY U3 TPEX NPEIMETOB— MaTeMaTHKa, PYCCKUH SA3bIK U MHOCTPAaHHBIN
a3bIK. YTOOBI MOCTYNUTH Ha creuuanbHOcTh «Kommeprus», HykHO HaOpatb He meHee 70
0aJuI0B 1O KOXXJOMY U3 TPEX MPEeIMETOB — MaTeMaTHKa, PYCCKHUM A3bIK U 00IIIECTBO3HAHMUE.

BepositHocTh TOrO, 4TO aOUTYpHeHT 3. MOIY4YUT He MeHee 70 GaioB MO MaTeMaTHKe,
paBHa 0,6, o pycckomy si3biky — 0,8, mo uHOCTpaHHOMY 53bIKY — 0,7 U MO 00IIECTBO3HAHUIO
—0,5.

Haiinute BeposATHOCTH TOro, 4Tro 3. CMOXET HOCTYNUTh XOTS Obl Ha OJHY M3 JBYX
YIOMSHYTBIX CIIELUATbHOCTEH.

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHus

OtBer A A B A 0,997 - 10 24 0,408




2.12 Ypaenenusa u nepasencmea

Obpa3zoseamenvhle pe3yivomamnol, RoOIEHCAUUE NPOGEPKE (ITEMEHMbL):
OK 1,0K2,0K 3, 0K 4, OK 5, OK 6.

TeopeTnueckne BONPOCHI:

Urto Ha3bIBaeTCs ypaBHEHUEM?
UT0 3HAYUT pelIUTh YpaBHEHUE?
Urto Takoe KOpeHb YpaBHEHUS?
YTto Ha3bIBaE€TCSI HEPABEHCTBOM?
UTO 3HaYUT pElIUTh HEPABEHCTBO?
B yewm 3akitoyaercs «MeToJ HHTEPBAIOBY?
UTto Ha3bIBaeTCS PEIICHNE CUCTEMbI YPaBHEHUIT?
UTO0 3HAYUT PEUIUTh CUCTEMY YPABHECHMI?
[Tpu pemieHun Kakux ypaBHEHHH M HEPaBEHCTB, CIEAYyeT 0OpaTUTh BHUMaHUE Ha
00J1aCTh JJOIMMYCTUMBIX 3HAYCHH?

10.  Ilepeuncnure criocoObI pelIeHUs] YpaBHEHUIA.

11.  Tlepeuucnute crocoObl pelIeHUs] CUCTEM YPaBHEHU.

CoNo~LNE

KoHnTpoJbsHas padora
Oo0s3aTenbHasA YacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbLIL OMEEM U3 YeMbIPEX NPEONOHCEHHBIX:
1. (1 6amm) Kakoe u3 uucen sBnsercs KopHeM ypaBHeHus logy(x+1) =1
A)-1;5)2;B) 1;T)0.
2. (1 6amn) Kakue u3 ypaBHeHHH UMeIOT OoJiee OHOTO KOPHS?
A) x%-6x+5=0; B) 3*"2=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6amn) Onpenenute BUI ypaBHEHUS —32-x=2
A) nuneitnoe; b) kBanmpaTtHoe; B) uppanuonansHoe; ') panimonaibHOE.

4. (1 6amr) OnpeenuTe HANMEHbIIEE [EI0e PEIICHHE HepaBeHCTBa 5° °<1?
A)-3;B5)0;B)3;T) -4.

Ilpu eévinonnenuu 3a0anuil 5-8 3anuuiume x00 peuwieHus u NOJIY4EeHHbLIL Omeem.
5. (2 6anna) HaiiquTe KopeHb ypaBHEHUS | x-3 =2

{x -y=28,
6. (2 6anna) Pemmre cucremy ypasaenuii (27 ¥-16.
2x% — 5x
— <X
x—3

7. (2 6amna) Pemnre HepaBeHCTBO
8. (2 6amna) Permure ypaBuenue (2x — 3)V3x? — 5x — 2=0

JIOmMOJTHUTEJIbHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anuwiume xo00, 000CHOGAHUE peuieHUs U NOJIYYEHHbLIL

omeem.
2sin®x — \/gcos (g —x) = 0.

9. (3 6amna) Pemure ypaBHeHue . YKaxxuTe KOpHU

—:37

l 3 ]
9TOI'0 YpaBHCHUA, IPUHAIJICKAIUC OTPE3KY 2



ITAJIOHBLI OTBETOB:

Homep 1 2 3 5 6 7 8 9
3alaHus
Omer | B [AB| B [ A L5 003[( o OUR] L[5 &




3. ®onjJ OLEHOYHBIX CPEACTB ISl PyGesKHOT0 KOHTPOJISI

Oopazosamenvhvle pe3yibmamot, nooexcauiue nposepke (I1emMeHmaol):
OK 01, OK 02, OK 07.

Oo0s13aTeIbHASA YACTD
Ilpu pewenuu 3adanuint 1-4 3anumiume npasuibHBLL oOmeem U3 Yembvlpex

nPeOI0HCEHHDBIX.
1. (1 6amn) Hans Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl UMEET cepeiHa OTPe3Ka
AB — Ttouka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) IIpsmeie AB u CJ napamnensabie. Kakoe pacmonoxenue nmerot npsimbie AC
u BJ1?
A) napamnensHsle; b) nepnenaukyinspusle; B) ckpemubatores; [') nepecekarorcs.

T 3

COSF = T

3. (1 ©Oamm) Haiinute KOpeHb YpaBHEHHUS: B ortBere 3anummure
HaMOOJIBIIINN OTPHULIATEIILHBIA KOPEHb.
A)-3;B5)0;B)-2;T) -1.
4. (1 6ann) Ha pucynke uzobpaxen rpaduk npousBognoit pynkuuu y=Ff(X). [Ipu kakom
3HAYCHHUHU X (QYHKIMS IPUHUMACT CBOE HanOOJIbIlice 3HAUeHHEe Ha oTpe3ke [-4; -2] ?
5

N
Ny=/)

=y

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

Ilpu g¢vinonnenuu 3a0anuil 5-8 3anumiume xo00 peuieHuA u NOJIY4eHHbLI Omeem.

5. (2 Oamna) BepxHHMe KOHIIBI JIBYX BEPTHKAJIbHO CTOSILIUX CTOJIOOB, YAal€HHBIX Ha
pacctosiHue 4 M, cCOeqUHEHBI NepekiaanHoil. Bricota ogHoro cronba 10 M, a gpyroro 7 M.
Haiinure nivHy nepexsiaavuHsbl.

6. (2 6amna) Hansl yersipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [(3,2,2) Hokaxute, 4To
orpe3ku AB u CJl nepneHIuKymsipHBI.

7. (2 6amwta) JBurasce co CKOpOCThI0 U = 3w, TpakTop TamwuT canu ¢ cuion F=40 kH,
HalpaBJI€HHOW MOJA OCTPhIM YIJIOM O K TOPHU30HTY. MOIIHOCTb, pa3BHUBaeMas TPaKTOPOM,
BBIUHUCIIsETCS 10 (hopMmyiie N =Fvcos O‘-ﬁ{aﬁnme, IpU KakoM yrie O/(B Tpaaycax) 3Ta

KH-M

MOIIHOCTh Oyzer paBHa 60 kBT (kBt—»310 € ).

8. (2 6amra) MarepuanbHas TOYKa IBIDKETCS MPSAMOJIHMHEHHO 10 3aKoHy X(t)=t?-13t+23
(rme X — paccTosHHe OT TOYKH OTCYETa B METpax, t — BpeMs B CEKyH/IaX, U3MEPEHHOE C Havasa
IBIKEHUs ). B kakoit MOMEHT BpeMeHU (B CEKyHaX) €e CKOPOCTh Obl1a paBHa 3 M/c?

JIONMOJHUTEJNLHAA YACTh
Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOGAHUE peUIeHUA U NOJIYYEHHBLIL
omeem.




9. (3 6amna) Pa36uth HBETHUK MPSIMOYTOJILHON (POPMBI (OTHOILIIEHHE CTOPOH 2:3) Ha YacTh
pa3IMYHOW TUTOMAAW. YKaKUTE pasHbIM IIBETOM IapajuleibHbIC, NEepIEHINKYISPHEIC,
CKPELIMBAIOIINECS OTPE3KU. PaccunTarh KOJIMYECTBO CAXKEHIIEB IIBETOB JJISI KAXIOTO CEKTOPA.
OdopmMuts cxeMy LIBETHUKA (MOXKHO MCIIOJIb30BaTh KOMIIbIOTED). Hampumep,

ITAJOHBLI OTBETOB:

Homep
3ajaHus

OTtBer A r r b 5 - 60 8 -




4. ®ouj 0UEHOYHBIX CPEACTB /51 MPOMEKYTOUHON aTTeCTAMH

Ha BbIMoOSHEHWE THUCHMEHHOW JK3aMEHAIMOHHOW paboThl MO MaTeMaTuKe jaeTrcs 4
acTpoHoOMUYecKkuX yaca (240 MuHyT).

DK3aMeHaIMOHHAas paboTa COCTOUT MX 2-X YacTei: 00s13aTeIbHON M TIOMOJIHUTEILHOM.

OOsi3aTenbHasl 4YacTh COJEPXKHUT 3aJaHUS MHHUMAJIBHOTO O00S3aTENbHOTO  YpPOBHS,
JIOTIOJIHUTEIbHAS YacTh — OoJiee CII0KHBIE 3aJaHus.

[Tpu BBIOMTHEHUH 3a/IaHUK 00sA3aTEIBLHON YacTh TpeOyeTcss MPEACTaBUTh XOJ PEIICHUS U
yKa3aTh TMOJIYYCHHBIH OTBET. 3a MPaBUIbLHOE BBHINOJHEHUE JIOOOTO 3aJlaHus U3 00s3aTEIIbHOU
gacTu oOydaromuiicss mony4daere oauH Oayt. [Ipu BBIONHEHWU 3aJaHUS U3 JOMOJHUTEIBHON
YacTH HEOOXOAMMO TOJPOOHO OMHMCaTh XOJI PEHICHHS U JaTh OTBET. [IpaBuibHOE BBHIMOJHEHUE
3aJaHuil JOIOJHUTEILHON YacTH oOlleHuBaeTcsd 3 OamiamMu wid 1-2 OawiaMH 3a 9aCTHYHOE
pelicHue.

banel, monyyeHHbIe 32 BCe BBHITIOJIHEHHBIE 3a/1aHUSI, CYMMUPYIOTCSL.

IlIxana nepesooa 6a1106 6 ommemKu nO NAMUOANTLHOU cCUCIeMe

Ommemxka Yucno 6annos,
Heo0Xo0umoe 01 NoJIy4eHus OmMemKu

«3» (y008.) 6-9

10-14
«4» (xopowio) (He MeHee 00H020 3a0aHus
U3 OONOJIHUMENbHOU Yacmu)

bonee 14
«5» (omauuno) (He MeHee 08yx 3a0aHull
U3 OONOJIHUMENbHOU Yacmu)

Oopa3zoeamenvhble pe3yibmamol, nooneHcauiue npogepke (I1emMennol):

OK 01, OK 02, OK 07.




3K3amenauuonnble 3a0aHus no mamemamuxe

0O0a3aTeIbLHAA YACTh

IIpu BbINOTHeHNHU 3a1aHuil 1-12 3anuMIIKTE X0/ pelIeHNs] U NMOJIyYeHHbIii 0TBeET.

1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(n/3)

2. (I 6an) Ha pucynke
JKUPHBIMU TOYKAMM TII0Ka3aHO CYTOYHOE
KOJIMYECTBO  OCAJKOB, BBHIMANABIIUX B
Omucre ¢ 7 mo 18 nexabps 2001 roxa. Ilo
TOPU3OHTANIM YKA3bIBAIOTCS YKCIIa MECSIa,
[0 BEPTHKaIM — KOJMUYECTBO OCAJKOB,
BBIMIABIINX B COOTBETCTBYIOIIUN JCHb, B
MUJUTUMETpax. [ HariasaAHOCTH >KUpHbBIE
TOYKH Ha PUCYHKE COCIUHEHBI JIHMHHCH. 7 8 2 10 11 12 13 14 15 18 17 18
Onpenenure Mo puCyHKY, CKOJIbKO JHEH BbINaAano 6ojiee 2 MUILTUMETPOB 0CATKOB?

3. (I 6ann) Mobunbubii Tenedon cromn 16000 pybneil. Uepes HeKOoTOpoe BpeMs IIEHY Ha 3Ty
Mojenb cau3min 10 15200 py6aeit. Ha ckonbko mpolieHToB Oblila CHUKEHa ieHa?

4. (I 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ peiOoii, 5 ¢ BapeHbeM U 4 ¢ BumHel. FOns Hayrazg
BBIOMpAET OANH NMUPOKOK. HaliuTe BEpOSTHOCTH TOTO, YTO OH OKAXKETCS C BUIITHEH.
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5. (1 6ann) Haiinure 3HaueHue Boipakenus 10g,2 + log, 32
6. (1 6ann) Halinute KOpeHb ypaBHEHUS 7-6x=7.
7. (I 6ann) Pemmte HepasenctBo 257 > 64. B OTBET 3amMIIMTE HAMMEHbIICE
TIOJIOKHUTEITBHOE YUCIIO.

x+2 1

8. (1 6ann) Halinure KOpeHb ypaBHEHHS SEnds 4
5

9. (1 6ann) Haiinure pon3BoaHyto GyHKIMH B TOUKe X=0: Y = 2 x* —6x*+7x-1
10. (1 6ann) 1|BeTHUK, OPOPMIIEHHBIN MO MHAUBUAYAJILHOMY 3aKa3y, UMeeT (hopmy

muMHIpa. Beicota nBetHuka 35 cm, nuametp ocHoBaHus 20 cM. CKONBKO 3eMIU HEOOXOAMMO
MPUBECTH, YTOOBI IBETHUK OBbUI 3aIlOJIHEH TMOJHOCTHIO. B OTBET 3amuimmre 4uciio, IeIeHHOE
Ha TT.

11. (1 6ann) Haitogute muiomanb GUrypsl, M300paKeHHONW HA PUCYHKE
Tow
12. (1 6ann) Teno NBUXKETCS TIO 3aKOHY S(t)=3t2+5t (m) Haiigute ckopocTs Tena uepes

1¢c mocJie Hayana IBUKEHU.



JonoiHUTEeIbHAS YaCTh

Ilpu svinoanenuu 3ad0anuit 13-16 3anuwiume x00 peuwieHus u nOJaY4eHHblLI OMeem

13. (3 6anna) Berauciute mIOmaas 3eMIH, OTBEACHHOIO 01 KIyMOY, IIEPUMETP KOTOPOTO
OIPAHUYUBAIOT JIMHUH Y=X>-2X-2 U y=-X"+2. Bpimonuute uepresx. OTBET aaiiTe B KBaAPATHbIX
METpax.

14. (3 6anna) Pemmre ypaBHEHHE sin®X - 2sinx=0. B oTBeT 3amULIMTE KOIMYECTBO
peLICHUI, TPUHAISKAIINX TPOMEXYTKY [0; 47T.]
15. (3 6anna) Haiinute 06b€M MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE IBYTPaHHbIE
YIJIbI IPSIMBIE).
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16. (3 6anna) TlepBoiii camoBOJ BhICAKHBAaeT 126 CakeHICB Ha 5 4acoB ObIcTpee, YeM
BTOpOil. CKOJIIBKO Ca)KEHIIEB 32 Yac BHICAKMBAET MEPBHIi CaI0BOJI, €CJIM U3BECTHO, YTO OH 3a Yac
MO>KET BBICAJIUTh HAa 5 CaXKEHIIEB OOJIbIIIE BTOPOTrO?

ITAJOHBI OTBETOB:

Homep 1,23, 4 |56 |78 ]9 10 11|12 |13 |14 | 15 | 16
3alaHusA

Otser 213 |5(025/6|-7|1]-10|7 (35%00)15|{11 | 9 | 5| 6 |13




