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1. PesynbTatbl 00yyeHus, pernamenTupoBaHHblie ®FOC COO c yyetom ®roC CNO

[peaMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE OTPAXAIOT:

[1P6 01. BnapeHne meToaamm AOKa3aTeNbCTB, aifOPUTMAMU PELLEHNUs 3aAay; YMEHUE
dbopmynupoBaTb oOnNpefeneHns, aKCMOMbl U TEOpeMbl, MNPUMEHATb WX, NPOBOAUTDL
AOKa3aTe/bHble PaCCyXAeHMA B XOLe pelleHns 3afay;

[1P6 02. YMeHne onepupoBaTh NOHATUAMMU: CTENEHb YNCAA, Norapudm yucna; ymeHue
BbINOJIHATL BbIYMC/IEHME 3HAYeHUI M nNpeobpa3oBaHMs BbIPAXKEHMIA CO CTENEHAMU U
norapudmamu, npeobpazoBaHns APOOHO-PaALMOHANBHbIX BbIPAXKEHMWIA;

[1P6 03. YMmeHue onepupoBaTb MOHATUAMMW: paLMOHANbHbIE, WPPALMOHANbHbIE,
noKasaTeNibHble, CTeneHHble, JforapumMuyeckue, TPUTOHOMETPUYECKME YpPABHEHUA U
HEepPaBEHCTBA, X CUCTEMbI;

[IP6 04. YmeHue onepupoBaTb MNOHATUAMU: GYHKUMSA, HenpepbiBHAA QYHKUMS,
Npou3BOAHAs, NepBO0OpPa3Has, onpefeseHHbll UHTerpan; YyMeHne HaxoAuTb NPOU3BOSHbIE
3NeMeHTapHbIX YHKLMIA, UCNONb3YSA CNPaBOYHbIE MaTepuanbl; MCCnefoBaTbh B NPOCTEMLWNX
cnyyanx GyHKUMM HAa MOHOTOHHOCTb, HaxoOAMTb HaWbOMblIME M HAMMEHblUME 3HAYEHUS
(YHKUMIA; CTPOUTb rpaUKM MHOTOUNEHOB C MCMOb30BAHMEM annapaTa MaTeMaTU4yecKoro
aHann3a; NpUMEeHATb NPOM3BOAHYIO MPU PeeHnn 3aJay Ha ABUKEHUE; pelaTb NPaKTUKO-
OpPUEHTUPOBAHHbIE 3aja4Y¥ Ha HaMbONbLIME N HAUMEHbLIME 3HAYEHUS, HA HaX0XAEeHWE NyTH,
CKOPOCTU U YCKOPEHUS;

[IP6 05. YMeHue onepupoBaTtb NOHATUAMMU: PaLMOHANbHAA QYHKLUMA, NOKa3aTeNbHas
(YHKUMA, cTeneHHaa GyHKuMA, norapudmuyeckas @yHKUMSA, TPUrOHOMETpUYecKue
dyHKUMK, obpaTHble QYHKUWMKM; yMeHMe CTPoUTb TpaduKM  U3yYeHHbIX YHKUUNA,
MCNONb30BaTh FPAaUKM NpU N3y4YeHUU NPOLECCOB W 3aBUCUMOCTEN, NPU pelleHnn 3afay 13
APYTUX y4yebHbIX NpPeAMeToB M 3aAay M3 peanbHOW XWU3HM; BblpaxaTb (opMmynamu
3aBUCMMOCTN MEXAY BENMYNHAMU;

[1P6 06. YMeHue pelwaTb TEKCTOBbIE 3aa4M Pa3HbIX TUMOB (B TOM YMC/IE HA NPOLEHTHI,
[OMN W YacTW, Ha ABMXKeHMe, paboTy, CTOMMOCTb TOBAPOB W YCAyr, Hanoru, 3agayn u3
06NnacTM ynpaBieHUA JIUYHLIMU W CEMeWHbIMU (UHAHCAMM); COCTABNATb BbIPAXEHMUS,
ypaBHEHUs, HEepaBeHCTBA M UX CUCTEMbl NO YCNOBUID 33ajayu, MccnepsoBaTb MOJyYEHHOE
peleHne 1 OLeHNBaTb NPaBAONOL0OHOCTb PE3yNbTATOB;

[1P6 07. YmeHne onepupoBaTb MOHATUAMU: cpefHee apudMeTMYecKoe, MefuaHa,
Haumbonblee M HaMMeHbllee 3HAYeHWUs, pa3max, LUCNEpPCUs, CTaHJAPTHOE OTKIOHEeHMe
4MCNOBOrO HAabopa; yMeHUe U3BieKaTb, UHTEPNPETUPOBATb MH(OPMaLIMIO, NPeaCTaBAEHHYIO
B Tabnuuax, Ha Auarpammax, rpadukax, oTpaxalollylo CBOWCTBA peanbHbiX MPOLECCOB U
SIBNIEHWIA; NpepcTaBaAaTb MHGOPMauUMIo C nomowblo Tabauy u puarpamm; McciepnoBathb
CTaTUCTUYECKMEe [aHHble, B TOM 4uciae C MNpuUMeHeHueMm rpaduyeckux MeTogoB U
3NIEKTPOHHbIX CPeACTB;

[1P6 08. YmeHue onepupoBaTb NOHATUAMU: CAyYalHbIA ONbIT U CNy4YaiiHOe COObITHE,
BEPOATHOCTb CNYYaNHOTo COObLITUS; YMEHWE BbIYUCAATL BEPOSTHOCTb C WUCMONb30BAHMEM
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rpamyecknux MeTOA0B; NPUMEHATb (OPMY/bl CAOXKEHUA U YMHOXEHUS BEePOATHOCTEW,
KOMOMHATOPHbIEe (aKTbl U (QOpMyNbl NpuM pelweHnn 3aAay; OUEHWMBATL BEPOATHOCTM
peanbHbIX COObITUIA; 3HAKOMCTBO CO CAyYalHbIMM BENUYMHAMMU; YMEHWE MpPUBOAUTD
NpuMepbl NPOABNEHNA 3aKOHA BONbWMX YNCEN B MPUPOAHbBIX U 0OLECTBEHHBIX ABNEHUAX;

[1P6 09. YmMeHue onepupoBaTb NOHATUAMU: TOYKA, NPAMAs, NNOCKOCTb, MPOCTPAHCTBO,
ABYrpPaHHbI yron, CKpelwmuBawlmecs npamble, NapannenbHOCTb U NepneHiuKynapHOCTb
NPAMbIX U NJIOCKOCTEN, YroN MeXAy NPAMbIMK, Yroil Mexay NpsMOi U NAOCKOCTbIO, Yron
MeXJy NNOCKOCTAMMU, PAaCCTOSHME OT TOYKM LO MAOCKOCTW, PAaCCTOSHME MEeXAY NpAMbIMU,
pacCcToAHMe MeXAy NNOCKOCTAMU; YyMEeHWe MCNONb30BaTb NPU PeleHnmn 3aaay U3yyYeHHble
thaKTbl M TeopeMmbl MAAHUMETPUU; YMEHMUE OLEHMBATb pPa3Mepbl 0OBHEKTOB OKPYKAIOLLEro
MUDa;

[1P6 10. YmMeHne onepnpoBaTb NOHATUSAMU: MHOTOTPAHHUK, CEYEHNE MHOTOTPAHHUKA,
Ky6, mapannenenunen, npusma, nupamuaa, durypa M noBepxHOCTb BPALLEHUS, LMAUHAP,
KOHYC, Wap, cepa, ceyeHns Gurypsl BpaLleHuUs, NIOCKOCTb, Kacalowwasaca cdepsl, LUAUHAPA,
KOHyCa, nnowanb NOBEpPXHOCTU NMUpaMuibl, NPpU3Mbl, KOHYCa, UMAUHAPA, NAOWAAbL cdepsl,
0b6beM Kyba, NpsMOYrofibHOro napannenenuneaa, NUpamupbl, NPU3Mbl, LUAKHAPA, KOHYCA,
Wwapa; ymeHue n3o06paxaTb MHOrOrpaHHWUKM M NOBEPXHOCTU BPALWEHUS, UX CEYEHUS OT PYKMU,
C NOMOLLbI YEPTEXHbIX WHCTPYMEHTOB U 3/IEKTPOHHBIX CPEACTB; YMEHWe pacno3HaBaTtb
CMMMETPUIO B MPOCTPAHCTBE; YMEHME PAcNO3HABaTb NPABUIbHbIE MHOTOTPAHHUKMY;

[P6 11. YMeHue onepupoBaTb MOHATUAMU: ABUXKEHME B NPOCTPAHCTBE, MOAJOOHbIE
¢urypbl B MPOCTPAHCTBE; MCMO/b30BATh OTHOLWEHME NoWaAend NOBEPXHOCTEN M 06BHEMOB
NoAo6HbIX hUryp Npu peweHnun 3agay;

[P6 12. YMeHMe BbIYMCAATL FeOMETpPUYECKME BeNWUYMHBI (BAMHA, Yron, NAoWaab,
06beM, NnowWasb NOBEPXHOCTU), UCMONb3YsA U3yYeHHble HOPMYJbl U METOAbI;

[1P6 13. YmeHue onepupoBaTb MOHATMAMM: MPAMOYrOfibHAS CUCTEMA KOOPAMHAT,
KOOpAMHATbl TOUYKWM, BEKTOP, KOOPAMHATLl BEKTOPA, CKaNApHOE NPOW3BeLEeHNE, YO MeXay
BEKTOpaMK, CyMMa BEKTOPOB, MPOM3BELEHME BEKTOpPA Ha YMCNO; HAXOAWUTb C MOMOLLbIO
U3y4yeHHbIX OpPMyN KOOPAMHATLI CepeanHbl OTPe3Ka, pacCToAHME MEXAY ABYMA TOYKAMU;

[1P6 14. YmeHue BbIOMpaATb NOAXOAALWMA M3YYEHHbIA METOA ANSA pelleHns 3aaayin,
pacno3HaBaTb Matematuyeckue aKkTbl WM MaTematUyecKue Mogenu B MPUPOSHBLIX U
06LLeCTBEHHbIX ABNEHUAX, B MCKYCCTBE; YMEHME NPUBOAUTbL MpPUMEpPbl MaTeMaTUYeCKUX
OTKPbITUA POCCUACKOM M MUPOBOM MAaTEMATUYECKON HAYKMU.

OK 01 Belbupath cnocobbl pelweHus 3agady npodecCcMoHanbHOW AeATeNbHOCTH
NPUMEHUTENbHO K Pa3IMYHbIM KOHTEKCTaM

OK 02 Wcnonb3oBaTb COBpeMEHHble CpPeACTBA MOMCKA, aHanAW3a U MHTepnpeTauuu
nHdOopMaLnmn, 1 MHHOPMALMOHHBIE TEXHOOTMM A1A BbINOJHEHUA 3aAa4 NPodecCUoHaNbHOM
AeATeNbHOCTU

OK 03 T[naHuMpoBaTb K peanu3oBbiBaTb COOCTBEHHOE mnpodeccMoHanbHoe W
NNYHOCTHOE pa3BUTUE, NPeLNPUHMUMATENbCKYIO AEATENbHOCTb B NpodeccmoHanbHon cdepe,
MCNoNb30BaTh 3HAHMA NO PUHAHCOBOW FPAMOTHOCTM B PA3IMYHbIX U3HEHHbIX CUTYaALMUAX



OK 04 3ddhekTMBHO B3aMMofeiCTBOBATbL M paboTaTb B KOIIEKTUBE M KOMaHAe

OK 05 OcyuwecTBnATb YCTHYIO U MUCbMEHHYIO KOMMYHWKALMIO Ha rOCYAapCTBEHHOM
A3blke Poccuitckoit ®Pepepaumm ¢ yyeTom 0COOEHHOCTEN COLMANBHOIO W KyNbTYPHOTO
KOHTeKCTa

OK 06 [MposasnATb rpaXAaHCKO-NAaTPMOTUYECKYIO MNO3WULMIO, AEMOHCTPMPOBATH
0CO3HaHHOe MOBEAEeHME HA OCHOBE TPALMLMOHHbLIX 0OLEYE0BEYECKUX LLEHHOCTE, B TOM
yucne C y4eToM TFapMOHM3ALUMKU MEXHALMOHANBHbIX W MEXPENUTNO3HbIX OTHOLWEHWUN,
NPUMEHATb CTAaHAAPTbl aHTUKOPPYNLMUOHHOIO NOBEEHMS

OK 07 CopeitcTBOBaTb COXpaHEHMIO OKpyXalolleir cpefbl, pecypcocbepexeHuto,
NPUMEHATb 3HaHWA 00 W3MEHEeHMM KAMMaTa, NPUHLKUNbLI GEpeXsMBOro NpPOU3BOACTBA,
3 PEeKTUBHO AENCTBOBATbL B Ype3BblYaHbIX CUTYALMSAX.

llpogpeccnoransHeie KomnereHynn no cneynansHocTn: 54.02.01 [Juzain (no otpaciam):

MK 1.1. Pa3pabaTbiBaTb TEXHUYECKOE 3ajaHNe COTIAaCHO TPeboBaHMUAM 3aKa3umKa;
MK 1.2. MNpoBoanTb NpeanpoOeKTHbIN aHaNnU3 aNs pa3paboTKU AN3aH-NPOEKTOB;

MK 1.4 NMpon3BoauTb pacyeTbl TEXHUKO-3KOHOMUYECKOTro 060CHOBAHUS NPeANaraemMoro
npoekTa.



2. ®oHA OLEeHOYHDbIX CPeACTB ANA BXOAHOI0 KOHTPONA

BxofHOM KOHTPO/Nb COCTOMUT M3 3afaHWUM, B3ATbIX U3 OTKpbITOro 6aHka O u BIIP no
maTemaTuke. Ha BbiNoNHEHMe 3a4aHMIl BXOAHOINO KOHTPONA AaeTca 1 akafeMuyecKuit Yac
(45 MUHYT).

BX0AHO KOHTPONb COCTOUT UX 2-X YacTei: 0653aTeIbHOW U AONONHUTENbHOA.

06sa3ateibHasf 4acTb COMEPHKMUT 3aAaHUS MUHUMANLHOTO 00653aTeNbHOr0 YPOBHS,
AOMOJIHUTENIbHAA YaCTb — O0Nee CN0XHbIE 3afaHUs.

Mpn BbLINONHEHWM 3adaHWMil TpebyeTcs NpeAcTaBUTb XO4 PpelleHWs M yKasaTb
nosyyeHHblit oTBeT. [lpaBUAbHO BbINONHEHHOE 3afaHMe M3 00s3aTeNbHOM  yYacTu
OUEHMBAeTCA B OfMH Oanj; nNpaBWibHOE BbINONHEHWE 3afaHUN [OMOAHUTENbHON YacTy
oueHuBaetcsa 3 6annamu unu 1-2 6annamm 3a YaCcTUYHOE pelleHue.

Bannbl, nonyyeHHble 3@ BCe BbINONHEHHbIE 3adHUA, CYMMUPYIOTCS.

likana nepesoga 6annos B OTMETKM N0 NATHOANILHOA CHCTEME

Ormerka Yucno b6annos,
He0BX0ANMOE /1A MONYYEHNA OTMETKH
«3» (vgo8.) 7-9
«4» (xopowo) 10-12
«5» (o1IMY4HO) 13-15

O6pa3oBarefibHble pe3y/ibTaTsl, NOANexalyne npoBepKe (INEMEHTbI):
[P6 1, 1P6 5, IP6 6, 1P6 9, [1P6 12, IP6 14.

OK'1,0K 2, 0K 5, OK 6.
MK 1.1. NK 1.2



3agaHnAa BXOJHOIo KOHTPONIA

06sa3aTenbHas YyacTb
llpn pewernn 3agaHmii 1-4 3annwnte rpasuibHIA OTBET U3 YETLIPEX MPELIOKEHHBIX:
1. (1 6ann) Packpoite GpopMyny COKPALLEHHOTO YMHOXeEHUA a*-b’:
A) a’-2ab+b’; B) (a-b)(a+b); B) a’+2ab-b’; I') (a-b)(a-b)
2. (1 6ann) MNnowaab TpeyronbHUKA BblYMCAsieTCs No Gopmye:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5?

3. (1 6ann) Kakoe u3 cnepyowmnx Yncen 3akiyYeHo MeXay Yncnamu 17 4,8
A)0,4;b6)0,5;B)0,6;T)0,7

4. (1 6ann) Oaxbl rpadumkm dyHkumit. Kakas dopmyna cootBetctByeT rpaduky 3):
1) 2) 3)

A\ YA A

ol 11 ol 1 o] 1

1 9

y_zx_6_5)y—x2—8x+ll.8 y=-7

A) ) X; T) y=x+5.

[llpn BbinosnHeHnn 3aganni 5-8 3anuwnre Xog peLweHna u nosy4eHHsii oTser.
1 11

5. (2 6anna) Beluncaute: 2 S

6. (2 6anna) Pewurte ypaBHeHue x*-7x+10=0. Ecin ypaBHeHne umeeT Gonee 0fHOro
KOPH$, B OTBET 3anuILMTE MEHbIUUIA U3 KOPHEN.

7. (2 6anna) [Ons pemoHTa Tpebyetcs 57 pynoHoB o060eB. Kakoe HaumeHbliee
KONMYeCTBO Nayek OOOMHOro KNes HYXHO AN TaKOro PemMoHTa, ecan 1 nayka Knes
paccynTaHa Ha 5 pynoHoB?

8. (2 6anna) Buicota BH napannenorpamma ABCD penut ero ctopoHy AD Ha oTpesku
AH=2 un HD=32. [uaronano napannenorpamma BD pasHa 40. Hangute nnowapb
napannenorpamma.

JononHutenbHaa 4actb
llpn BbinosHeHnn 3aganna 9 3anuwnTe xof 0O0CHOBAHHE PELIEHNA W 110J1y4EHHbIA
oTBer.
9. (3 6anna) Pbi60NOB NpoNAbLIT HA JIOfKE OT MPUCTAHU HEKOTOPOE PACCTOsSHUE BBEPX
No TEYEHMIO PeKu, 3aTeM BPOCUA sKOpb, 2 Yaca NoBUA pbiby M BepHYNCs oO6paTHO yepes 5




4acoB OT Hayana nyTelwecTBus. Ha Kakoe paccTosHMe OT NPUCTAHWM OH OTMbII, €ciu
CKOPOCTb TEYEHMSA PEKM PaBHA 2 KM/Y, @ COOCTBEHHAN CKOPOCTb JIOAKM 6 KM/u?

ITaNnoHbI OTBETOB:

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




3. ®oHA OLUEHOYHBIX CPEACTB ANA TEKYILEro KOHTPONA

TeKylWwnn KOHTPONb NPOBOAATCA BO BPeEMA ayAWUTOPHbLIX 3aHATUMA NO MaTemaTuke B
COOTBETCTBUM C Y4eOHbIM nnaHom M paboyent nporpammbl 0] «MatemaTuka» no BCEM
pasgenam nporpammbl. TeKylWMii KOHTPONb COCTOUT M3 [BYX YacTei: TEOpPeTUYeCKoW u
npakTuyeckoii. Mpu 3TomM obyyaloLMecs NoNy4atoT ABE OTMETKMU.

TeopeTnyeckas 4acTb NPOXoauT B POpMe YCTHbIX OTBETOB: 00yYalOLWMECS BbITATUBAIOT
NATb KapTOYEK C BOMPOCAMM, LAKOT NOMHbLIA OTBET (CO CMMCKOM BOMPOCOB 0byyatoLlmecs
3HAKOMATCA B Hayane M3yyeHus pasgena).

likana nepesoga 6annos B OTMETKH 110 NNATHOANTILHOA CHCTEME

Ormerka Konnyecro BepHbix OTBETOB Ha T€OPETHYECKME BOIMPOCH
«3» (ya408.) 3
«4» (xopowo) 4
«5» (oTm4Ho) 5

3aflaHnsA NpaKTMYeCcKoi 4acTu (KOHTpoNbHble paboTbl) YaCTUYHO B3ATHI U3 OTKPBITOrO
6aHka EM3 v BIP no matematuke.

Ha BbinonHEHWEe KOHTPONbLHOW paboThl NO MaTemaTuke Aaetca 1 aKafieMUYecKUn yac
(45 MUHYT).

KoHTponbHas pabota cocTtouT ux 2-x yYacTel. B nepBoit yacTu npepnaraercs
BbINOJHUTb 4 3aflaHNS - BbIOPATb NPaBUIIbHBIN OTBET U3 YETBIPEX NPefIoKEHHbIX. Bo BTOpOi
4acTW npef/araeTcs BbINONHUTL 6 3afaHuil - O(OPMUTL X0 pelleHus KM 3anucatb
NnoJly4eHHbIN OTBET.

3a npaBubHOE BbINOJIHEHME NI0OOT0 3afiaHNA NEPBOI YacTM obyYalWMinca nonyyaet
oAuH 6anna. MpaBunbHoe BbINONHEHWE 3aaHNI1 BTOPOIA 4acTu oueHUBaeTcs 2 6annamu unu
1 6annom 3a YaCTUYHOE peLleHue.

bannbl, nonyyeHHble 3a BCe BbINMOJIHEHHbIE 3aAaHUA, CYMMUPYIOTCA.

likana nepesoga 6ann08 B OTMETKH N0 NATHOANIBHON CHCTEME

Ormerka Yucno 6annos,
HeobXo41Moe 4/1A M0J1yYEHNA OTMETKH
«3» (ya408.) 8-10
«4» (xopowo) 11-13
«5» (oTm4Ho) 14-16
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3.1 ﬂpﬂMbIe H IT/IOCKOCTH, KOODANHAaTbhl M BEKTOPbI B [IDOCTPAHCTBE

Obpa3oBare/ibHble pe3y/ibTarsl, OANEXaLHNE IPOBEPKE (INIEMEHTHI):
IIP6 1, IP6 9, [IP6 11, 1P6 12, 1P6 13, [IP6 14.
OK 1,0K 3,0K 5, 0K 7.

MK 1.2.

N WP -

()]

TeopeTuyeckme BoONpoChH:
Cchopmynupyite Teopemy ludaropa.
Mepeuncnute ocHoBHbIe Urypbl B NPOCTPAHCTBE.
Mepeuncnute cnocobsl 3agaHns NNOCKOCTU.
Mpopgonxute Teopemy: «Ecam opHa M3  [ABYX MapanfenbHbiX  MNPAMbIX
nepneHAnKYAApPHA NNOCKOCTH, TO...».
Mpopgonxute Teopemy: «Ecnu pBe napannenbHble NAOCKOCTM nepecekatnTcs
TpeTben, T0...».
Cchopmynupyinte onpegeneHune gByrpaHoro yrna.
PackpoiTe noHATUE «yron Mexay npsmbiMu».
epeuncnute B3aMMHOE PacnosioXeHne AByX NPAMbIX B NPOCTPAHCTBE
Kakue npsmble Ha3bIBalOTCA NapanienbHbIMU B NPOCTPAHCTBE?
Kakue npsmble Ha3bIBAlOTCA CKpeLLUBaOWMMKUCA B NPOCTPAHCTBE?
Kakue npsmble Ha3bIBalOTCA NepneHANKYNAPHbIMUA B MPOCTpPaHCTBe?
Nepeuncnute B3aMMHOE PACMONOKEHME NPAMOI U MIOCKOCTU B MPOCTPAHCTBE.
PackpoinTe noHATUE «YyroN MeXAY NPAMON U NNOCKOCTbIOY.
PackpoiTe noHATME «NapanneNbHOCTb NPAMON U NNOCKOCTU».
PackpoinTe noHATUE «nepneHANKYNAPHOCTb NPAMOKA U NAOCKOCTU».
[lepeuyncnnte B3aMMHOE PacnofioXeHne ABYX MAOCKOCTEH B NPOCTPAHCTBE.
PackpoinTe noHATME «yron MeXay NIOCKOCTAMMUY.
PackpoiTe noHsATUE «napannenbHOCTb NAOCKOCTENY.
Packpointe noHATME «NepneHaMKYAAPHOCTb NNOCKOCTEN Y.
Kak HalTu paccTtosaHne OT TOYKM [0 NPAMON?
Kak HalnTu pacctoaHue mexay npAmMbIMu?
Kak HanTu paccTosaHune Mexay NA0CKOCTAMKU?
Mpoponxute onpegenexnue: «llepneHgmkynap — 370...».
MpopomkuTe onpepeneHune: «HaknoHHaa — 370...».
Mpoponxute onpegenexnne: «fpoekuma HaKNOHHOM — 3TO...».
epeuncnute cBOMCTBA NapanieNbHOrO NPOEKTUPOBAHMUSA.
3 yero coctoMT NpAMOyronbHasa cMcTema KOopauMHaT B NPOCTpaHCTBe?
Ecnu Touka nexuT B N10CKOCTU X), KaKasa KOOpAMHATa y Hee HyneBas?
[puBeguTe npumMep KOOPAUHAT TOUKM A, KOTOPAs IEKMUT HA OCH Z.
PackpoinTe noHATUE «BEKTOP».
Kakue BeKTOpbl Ha3bIBAKOTCA KOANMHEAPHBIMU?
Kakue BeKTOpbl Ha3bIBAOTCA NEPNEeHANKYNAPHbIMU?

KoHTponbHas paboTa
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MepBas yactb
llpu pewennn 3agaHni 1-4 3annLnTe NPaBUbHbIA OTBET U3 YETHIPEX MPEASIOKEHHBIX.

1. (1 6ann) Pacwudpyiite KpaTKyto 3anuch: a€ f.

A) Touka a npuHapnexut nnockoctu ; b) Touka a npuHagnexut npamon B; B) npamas
a npuHagnexut nnockoctu B; ) npAmas a nepecekaeT NA0CKOCTb .

2. (1 6ann) Npsambie AB n CL ckpewmsatotcs. Kakoe pacnonoxeHue umetot npsmolie AC
n BO?

A) napannensHble; b) nepneHgukynapHble; B) ckpewmsatorca; ') nepecekatorcs.

3. (1 6ann) Kakue n3 BektopoB a(1,2,-3), c(3,6,-6), B(2,4,-6) KonnuHeapHble?

A) a,8; b) ¢, B; B) a, c; I') KonnuHeapHbix BEKTOPOB HeT.

4. (1 6ann) Oaubl Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoi Kakoro oTpeska
aBnaerca Touka M(0,3,4)?

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

Bropas Yactb

[lpn BbinosiHeHnn 3aganni 5-10 3annwnTe Xof PeLIeHHA 1 oSy YEHHbIN OTBET.

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepeanHy M npoBefeHbl napannenbHble
npAMble, nepecekawlime HEKOTOPYI MAOCKOCTb B Touykax A, B, u M,. Hangute pnuny
oTtpe3ka MM,, ecnu oTpe3ok AB He nepecekaet nnockocTb u ecnu AA,=6,8cm, BB,=7,4cm.

6. (2 6anna) Mpsamblie AC, AB n ALl nonapHo nepneHaunkynspHbl. Haitaute otpesok C[,
ecnun AB=5 cm, BC=13 cm, A[1=9 cm.

7. (2 6anna) (2 6anna) [Oaubl Bektopbl a(-6,0,8) , B(-3,2,-6). Haitgute ckanspHoe
npou3BefeHne BEKTOPOB.

8. (2 6anna) Hauyeptutb ky6 ABCHA,B,C.[,. Moctpoutb Touky KEAB, Touky Mell.C,
otpe3ok PEEA,B,C..

9. (2 6anna) Mpu KaK1xX 3HAYEHMSAX /7 BEKTOPbI & (4,11,2), B(1,2,11) nepneHauKynsapHbl?

10. (2 6anna) Odopmute nuct OGymarn A4 BepTUKANbHLIMW, TOPU3OHTANbHLIMK,
HAKNOHHBIMU TIMHUAMMK, UCNONb3YA Pa3Hble LLBETOBbIE OTTEHKU.

JTanoHblI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3afilaHuA
OTser B B A B 7.1 15 -30 - -1 -
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3.2 OcHoBbl TpuroHomeTpun. TpuroHomeTpnyeckne QyHKYnm

Obpa3soBaresibHble pe3ybTarsl, MOQNEXALYME IPOBEPKE (INEMEHTBI):

[P6 1, 1P6 3, [1P6 5, [1P6 14.
0K 1, 0K 2, OK 3.
TeopeTuyeckme BONpPOCHI:

1. YeMy paBeH yron B 0aMH paguaH?

2. B Kakux 4eTBepTAX TPUTOHOMETPMUYECKOTO Kpyra PYHKLMA y=Sinx NPUHUMAET
NONOXMNTENbHbIE 3HAYEHUAT

3. B Kakux 4eTBEpPTAX TPUTOHOMETPUYECKOTO Kpyra hYHKLUMA y= COSX MPUHUMAET
oTpuuaTeNbHble 3HaYeHus?

4, Mpopomkute onpeaeneHune: «CMHyC 0CTporo yraa — 370...».

5 Mpopomkute onpepeneHne: «KocnHyc ocTporo yrna — 310...».

6 Mpoponxute onpegeneHne: «TaHreHC oCTPOro yrna — 370...».

7. Cchopmynupyinte 0CHOBHOE TPUrOHOMETPUYECKOE TOXAECTBO.

8. Yemy paBHO npoussegeHue tgx*ctgx?

9. Yemy paBeH sin(2x)? Chopmynupyiite NpaBuio BbIYUCNEHNS.

10. Yemy paBeH cos(2x)? Chopmynupyiite NpaBuao BbIYUCIEHUA.

11. [lepeyncnuTe TpPUroHOMETpUYECKNE PYHKLNM, YKAXKUTE UX NEPUOAbI.

12.  Yemy paBeH nepuog GyHKLUUM y=COS(4X)?

13.  emy paBeH nepuop GyHKUNUM y=CoS(X/4)?

14. Onpepenute 06nacTb 3Ha4YeHUs dhyHKUMN y=3cos(5x)?

15. Nepeuncnute cnocobbl peweHns TPUroHOMETPUYECKUX YPABHEHWIA.

16. Packpo#Te anroputMm peleHus OfLHOPOAHbLIX TPUTOHOMETPUYECKUX YPABHEHUN
nepBoro nopagka.

17. PacKkpo#Te anroput™ peleHns OfHOPOAHbLIX TPUTOHOMETPUYECKUX YPaBHEHMUN
BTOPOro nopagka.

KoHTponbHas pabota
NepBas Yactb
[lpu pewernn 3agaHmni 1-4 3annwnte MpasusibHbIA OTBET U3 YETHIPEX MPELIOKEHHBIX.

1. (1 6ann) B AABC cosC=%. Kakas n3 ctopoH asnsetca runoterysoit AABC?
A) AB; b) AC; B) BG; I') CB.

2. (1 6ann) Yrnom Kkakown YeTBepTu sBasetca yron a=410°?

A) I; b) II; B) III; T') IV.

3. (1 6ann) Kakue 13 GyHKLNIA ABAAIOTCA YETHBIMU?

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

4. (1 6ann) Nepuop byHKUUM y=Sinx?

A) m/2; Bb) 2m; B) 4m; I) m.

Bropas Yactb
[lpu BeinosHeHnn 3agaHni 5-10 3annwnTe xXof peLweHns 1 rosyYeHHsli oTeer.
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. T T
5. (2 6anna) Boluncnute: sin S +Cos—.

y V2 . V2
6. (2 6anna) Hainpute 3HayeHue BblpaXKeHUs 4arccos7 - 4arcsin(— 7)

7. (2 6anna) Hanpgute 3HayeHuMe BblpaXKeHus Ttg13°-tg77".

1 o o
8. (2 6anna) PewnTe ypaBHeHMe COS X = 2+ 3anUUNTe HaUMeHbIIMA NONIOXKMUTESbHBI

KOpEeHb YpaBHEeHMs.
9. PewnTe ypaBHeHue sin’ x - 4 sin x + 3 =0.

10. lMocTpoiite rpacdmK TPUroHOMETPUYECKON PYHKLUMM y=2 SinX

ITaNnoHbI OTBETOB:

Homep 1 2 6 8 9 10
3afjaHuA
OtBer b A 21 /3 | m/2+2mn,

ne /z
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3.3 llpon3sogHas n nepBoobpasHan @yHKUNH

Obpa3soBaresibHble pe3ybTarsl, MOQNEXALYME IPOBEPKE (INEMEHTBI):

[1P6 1, 1P6 4, [1P6 6, [1P6 14.
0K 1, 0K 3, OK 6.
MK 1.4.

TeopeTuyeckme BoONpoChH:
1. Mpogonxute onpefeneHune: «llponssogHas — 370...».
2. PackpoinTe reoMeTpMyeCcKMin CMbICT NPOU3BOSHOIA.
3. PackpoiTe hm3nyeckmin cMbiCn NPOU3BOSLHOM.
4. lepeuncnute npasuia BblYUCAEHUA NPOU3BOAHDbIX.
5. YeMy paBHa Npon3BOAHaA CTENEHHOW PYHKLUMKN?
6. Yemy paBHa npon3BOgHAA Npon3BefeHunA?
7. Yemy paBHa NpoM3BOHAA YaCTHOrO?
8. Yemy paBHa Npon3BOAHAA CNOXHON YHKLUN?

9. Cchopmynupyite npu3Hak BO3pacTaHUA yHKLMUU.

10. Cdopmynupyite npusHak yobIBaHUA HYHKLMUN.

11. CdopmynupyiTe npu3HaK TOYKM MAKCMMyMa (DyHKLMUN.

12.  Cdopmynupyite npu3HaK TOYKM MUHUMYMA PYHKLMUK.

13. CocTtaBbTe anroput™M peleHUs 3aAay Ha HAXOXAEHWs Hambonblwero
HaMMeHbLero 3HavyeHnsa QYHKLUMM Ha oTpe3Ke?

14. CocTaBbTe anropuTM WCCNEeLOBAHMA U NOCTPOEHUA rpaduka QyHKUMUM
MOMOLLbI0 NPON3BOAHON.

15. [lpoponmkute onpepenenune: «PyHkuma F(x) HasbiBaeTcs ...».

16. PackpoiTe reomeTpuMyeckuit CMbICI OnpeaeneHHoro nHTerpana.

17. NpopomkuTe onpeaeneHune: «kKpuBonuHeiHas Tpaneymsa — 310...».

18. Cdopmynupyiite hopmyny HbtoToHa-JleiibHuLa.

19. B yeMm 3akntoyaeTcs 06wWmMit BUA BCeX NePBOOOPaA3HbIX?

20. lepeuncnnte npaBuna BbIYUCIEHNUA MHTETPANOB.

KoHTponbHas pabota
NepBas Yactb
[lpu pewernn 3agaHni 1-4 3annwnte npaBusIbHoIA OTBET U3 YETbIPEX MPELIOKEHHBIX.

1. (1 6ann) Yemy paBHa npoussogHas GyHKLUM y=2%"?
A)y =5x; b) y'=6x; B)y'=6; ') y "=6x".
2. (1 6ann) Mo kakoi U3 popMyn BbIYMCAAETCA NPOM3BOAHAA YACTHOTO?
A) (u+v) "=u"+v"; B) (uv) "=u vuv ' B) (0) = ———; N(f(g(x)) = (9(x))*g" (x)-
3. (1 6ann) Pewwurte ypasHenue f*(x)=0, ecnu f(x)=3x* — 6x +4. Boibepute oTseT.
A) 1; B) -1; B) 4; T) -4.
4. (1 6ann) 06wuit Bua BCcex nepooobpasHbix ans f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropas Yactb
[llpn BeinosHeHnn 3aganni 5-10 3anuwnre Xo4 peweHns u NosyyeHHsIi oTBer.

"

C
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5. (2 6anna) MatepuanbHas TOYKA [JBUIKETCA NPAMONMHEAHO MO  3aKOHY

x(t) = LRI
4 (rhe x — paccTosiHMe OT TOYKM OTCYeTa B MeTpax, f— BpeMs B
CEeKYH[iaX, U3MEpeHHoe C Hayana [BuxeHus). B kakoi MOMeHT BpemeHU (B CEKyHLaX) ee
CKOpOCTb Oblna paBHa 5 mM/c?
6. (2 6anna) Ha pucyHke n3obpaxeH rpaduk dyHKkuun y= fx) u KacatenbHas K Hemy B

TOuKe ¢ abcumccon x,. Hangute 3HayeHne npon3BoaHON GyHKUMK A X) B TOUKE X,.
YA

7. (2 6anna) Pewute HepaBeHcTBO: X°-16 < 0
8. (2 6anna) Ha pucyHke n3obpaxeH rpaduk dyHkuun y=f(x), onpeaenéHHon Ha
nutepsane (—3; 11). HapanTe HanmeHblee 3HaYeHMe PyHKUUK f(x)Ha oTpe3ke [2; 9,5].
Y

A y = fix)

;\ | RESREEFNARE

'S B
) / ‘-,llI] 1
NN/~ A\l
| NN

9. (2 6anna) Ha pucyHke n3obpaxeéH rpatmk HeKoTopoit hyHKumm Y = f(x) (pBa nyya
c obwen HavanbHOW TOYKoM). Monb3yack PUCYHKOM, BbIYMCIUTE F(8)—F(6), rpe F(x) —

OAiHa M3 NepBoobpa3sHbiX HyHKLUM f(x).
YA

Lo}
o

|

o] 1 78 x

10. (2 6anna) Oupme «[u3aiH+» BbLIAENAOT Y4acTOK 3emiu naowagbio 100 M’
[pepnaratoT YeTblpe yyacTKa pa3Hbix pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoin yyacTok
0a06puUT pupekTop Gupmbl «An3aiH+»», Yy4uTbIBAsA, 4TO HeobxoguMmo OyAaeT NOCTaBMUThb
3abop no nepumeTpy?

ITanoHb OTBETOB:
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Homep 6 7 8 9 10
3afilaHua
OtBer 1,25 | (-44) | -3 12 | 10x10
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3.4 MHororpaHHuku u Ten1a BpaleHna

Obpa3soBaresibHble pe3ybTarsl, MOQNEXALYME IPOBEPKE (INEMEHTBI):
11P6 1, 1P6 6, [IP6 9, P6 10, P6 11, P6 12, IP6 14.

OK 1, OK 3, OK 05, OK 06, OK 7.

MK 1.1, NK 1.2.
TeopeTnyeckue BONpoch:
1. Mpoponxute onpegenexnne: KMHOrorpaHHUK — 370...».
2. Mpoponxute onpegenexune: «lMpusma — 370...».
3. Mpoponxute onpegenexmne: «[pamoyronbHblil napannenenunes — 370...».
4. Mpoponxute onpepenenue: «Kyo — 37o...».
5. MpogonmkuTe onpeneneHune: «Mupammpa — 310...%.
6.  Cdhopmynupyite CBOICTBO O NPOTMBOAEXKALMX FPAHAX Napannenenunesa.
7. CchopmynupyinTe CBOMCTBO O AMAroHanAx napanienenunega.
8.  Cdopmynupyiite CBONCTBO O AMArOHaNU 1 IMHENHbIX pa3mepax
NPAMOYroNbHOro Napannenenunena.
9. Kakas npu3ma Ha3blBaeTca npaMoii?

10. Kakas npu3ma Ha3blBaeTCs NpaBUALHOWN?

11. PackpoiTe NOHATUE «NpaBUIbHAA NUPAMUAAY.

12.  Yto TaKkoe anodema npaBUALHON NUPAMULbIT

13. B yem oTAMyMe NOAHON MNOBEPXHOCTM MAPU3Mbl OT MOJAHON MOBEPXHOCTU

nupamuabl?

14. Cdopmynupyiite Teopemy O BbIYUCNEHUU OOKOBON MNOBEPXHOCTU MPAMOIA
NpU3Mbl.

15. Cdopmynupyiite TeopeMy 0 BblYMCNEHUM OOKOBOW MOBEPXHOCTU MPaBUAbHOIA
nupamuzbl.

16. Hasosute npegmeTbl M3 Baleil NpodeccUOHaNbHON AEATENIbHOCTU, KOTOpble
“MeloT GOPMbl MHOFOrpaHHUKOB.

17.  Npopomxute onpepeneHune: «UunuHgp — ato...».

18. [lpopomkute onpegenenue: «kKoHyc — 3To...».

19. lpoponmxuTe onpepeneHune: «YceyeHHbIn KOHYC — 3TO...».

20. [lpoponmxkute onpepenenue: «lWap — ato...».

21. Yro ABnsAeTcs BbICOTOM yCeYEHHOro KOHyca?

22. Yto ABnAeTcsA 0CeBbIM CeYEHUEM LIUANHAPA, KOHYCA, yCEYEHHOr0 KOHYCa, Wwapa?

23.  Tlepeuncnute eauHULbI U3MEPEHUA NOLWAAK, 0bbeMa.

24. Yemy paBHO OTHOWeHWE NOWAfei noBepxHocTei nofobHbIX Guryp B
npocTpaHcTBe?

25. Yemy paBHO OTHOLWeHME 06bEMOB NOA0OHBIX PUryp B NpoCTpaHCTBe?

26. HasosuTte npepmeThbl U3 Baleil NPOMECCMOHANLHON AeATENIbHOCTH, KOTOpPbIE
nmeloT GOpMbl TeN BpaLLEHUS.

KoHTponbHas paboTa
NepBas yactb

18



[llpn pewennn 3agannii 1-4 3anuwnTe npaBuibHoIA OTBET U3 YETbIPEX MPEAIOKEHHBIX.

1. (1 6ann) B kakux efuHMLAX U3MepPsAETCA 06bEM MHOTOrpaHHMKA?

A) B meTpax; b) B Kybuuyeckux metpax; B) B kBagpaTHbix MeTpax; [) B ABYrpaHHbIX
rpagycax.

2. (1 6ann) Nnowagb NOAHON NOBEPXHOCTM NPU3MbI BbIYMCASETCA N0 Gopmyne:

A) S=S60K + 2 Sq..; b) S60k =P, *H; B) S=B60K + S S,; I') S60K =2P,,*H.

3. (1 6ann) Yto sBNsETCA OCEBLIM CEYEHNEM KOHYCA?

A) paBHoGeapeHHbI TpeyronbHUK; b) paBHoGenpeHHas Tpaneuus; B) npamoyronbHuk;
[) npamoyronbHaa Tpanewyms.

4. (1 6ann) Kakas ¢urypa nonyyaetcs npu BpaleHUN NPSMOYrONbHOMO TPeyrofibHUKa
BOKPYr OAHOIO M3 CBOUX KAaTeTOB?

A) KoHyc; b) yceueHHbIn KoHyC; B) nupamupa; ') yceyeHHas nupamuga.

Bropas Yactb
[lpn BeinosiHeHnn 3agqaHmi 5-10 3anninTe xof peLieHns 1 NoayYeHHsIH OTBeT.
5. (2 6anna) Pebpo ocHOBaHWs NpaBUAbHON TPEYroNbHOWM NMpamuabl 3 M, anodema 6m.
Haingute nnowaab 60K0BO NOBEPXHOCTU NMUPAMULbI.
6. (2 6anna) [iBe cTopoHbl NapasnenorpaMmma OTHOCATCA Kak 3:17,a nepumetp ero

paBeH 40. Hailgute Gonbluyio CTOPOHY Napannenorpamma.
D C

/ /
4 B

7. (2 6anna) MpsamoyronbHMK CO CTOPOHAMM 8 CM M 3 CM BpaLAETCs BOKPYr 6osblueit
CTOpOHbI. Hailgute o6beM, niowaamn 60KoBO U NOSHOW NOBEPXHOCTE NMONYYEHHOTO TENA.

8. (2 6anna) Hainpgute 006LEM MHOrorpaHHMKa, M300paXEHHOrO Ha puUCyHKe (Bce
ABYIPaHHbIE Yrbl NpAMbIE).

9. (2 6anna) KnueHty Heobxoammo, 4ToObl B KOMHATe 0053aTeNbHO MPUCYTCTBOBANM
00bEMHbIE 3MEMEHTHI AeKopa uuanHppuyeckon dopmbl. MocTpouts M3 Gymaru Mmopens
uunuHapa. Pasmepbl Ana nocTpoeHus BbiOpaTb CaMOCTOATENbHO, C Y4€TOM TOro, 4TO
COOTHOLUEeHMe paanyca K BbicOTe JOMKHO ObiTb 1:2.

10. (2 6anna) Paccuutatb KONMYECTBO 2-X KUIOTPAMMOBLIX OAHOK KPACKM HYXHO KynuTb
015 OKPAWMBAHUS LMAMHAPUYECKOro CBOAA noaBana. Pacxopn kpacku 100 r Ha 1 m°. CunTath
T=3.
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ITaNnoHbI OTBETOB:

/

Homep 1 2 5 6 7 8 10
3afaHuA
OtBer b A 27 17 72 T; 87 3
48 T;
64 Tt
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3.5 CreneHHas, NoKa3aresbHaA 1 10rapn@Mnyeckas QyHKynm

O6pa3zoBarenibHbie pesybTars), MOgAexalyne npoBepKe (3/1eMeHTsl):
[1P6 1, 1P6 2, [IP6 3, 1P6 4, [1P6 6, [IP6 14.
OK 1, 0K 2, 0K 3, OK 6.

TeopeTuyeckme BoONpoChH:
CchopmynupyinTe onpeaeneHne cteneHHon hyHKUNUN.
NepeuncnuTte CBOMCTBA CTENEHHOMN (DYHKL MM
Cchopmynupyinte onpepeneHne nokasateNbHON QyHKLMK.
epeuncnute cBOMCTBA NOKA3aTENbHOMN PYHKLUY
CchopmynupyinTe onpeaeneHune norapuPmmyeckon hyHKUUN.
epeuncnute CBOMCTBA NOrapu@PmMmUyeckon hyHKUNUN.
MpogonxuTe onpeneneHune: «Jlorapudpm — 370...».
Yemy paBeH norapucdm nponseefeHuns?
Yemy paBeH norapu@m yactHoro?
0. [puBepuTe Nnpumepbl NorapudPMUYecKoin cnupanu B NPUPOAE U B OKPYKAtOLLEM

_R OO NOUITMNNWN -

Mupe.

11. Ha u4to Heobxoaumo 06paTUTb BHMMaHWE NPU PELIeHUU WUPPALMOHANBHOTO
ypaBHEHUSA YETHOI CTENeHN?

12. YeMy paBeH KOpeHb YETHOII CTENEHM U3 OTpMLATeNbHOro yncna? Npusepute
npumep.

13.  YemMy paBeH KOpeHb HEYETHOI CTeneHn U3 oTpuuaTenbHoro yucna? lMpusegute
npumep.

14. Ha uyTto cToMT 06paTUTb BHMMaHME NpWU peleHUn norapupMUYecKux W
MppaLMOHanbHbIX, APOOHO-PaLMOHANbHBIX YPABHEHUIA U HEPABEHCTB?

15. B uem 3akntoyaetcs rpaduyeckuii cnocob peweHns ypaBHeHUI.

KoHtponbHasa pabota
[epBas yactb
llpn pewennn 3agarmii 1-4 3anuwnTe npasusibHoIN OTBET U3 YETbIPEX NPEASIOIKEHHBIX.

1. (1 6ann) Mexay KaknMU BYMS HATYpPaNbHLIMU YUCAAMM HAXOAUTCA Yncno /192
A)191 20;B6)2un3;B)181n19;T) 3 n4.
2. (1 6ann) Ha pucyHke usobpaxéH rpaduk dhyHkumm suaa f(x)=a". Haligute 3HaueHue
f2).
YA

- )

ol
A) 25.; b) 5; B) 32; I') HeT BepHOro oTBETA.
3. (1 6ann) ) Kakas 13 yHKLMIA BO3pacTalOT Ha BCel 061acTu onpeaeneHms?
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A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x"; T) f(x)=log: x.

4. (1 6ann) YkaxuTe obnactb onpepenerus GyHkumm f(x) = Ig ZXXJ::

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

Bropas yactb
lTpn BbinosiHeHnn 3agaumi 5-10 3annwnTe Xo4 PeLeHns 1 Mosy4eHHsIH OTBET.

8 10, 448
5. (2 6anna) Hanpgute 3HaYeHe BbIpaXKeHUS 471177 447,
6. (2 6anna) CKoNbKO LienbiX pelueHnii MMeeT HepaBeHCTBO1<7 '<49?

7. (2 6anna) Hanpgute KopeHb ypaBHeHMA 10g5 (4 + JC) =12.
8. (2 6anna)) PacctosiHune oT HabnofaTens, HaxXoAAWErocs Ha Hebonbwon BbicoTe h
KWNOMeTPOB Hapj 3emnéil, [o Habniogaemol WM NUHUKM TOPU3OHTA BBLIYUCASETCA MO

tdhopmyne I=v 2Rh, roe R=6400 kM — paguyc 3eman. C Kakon BbICOTbI FOPU3OHT BUAEH HA
paccTtosiHumn 48 kunomeTpoB? OTBET BbIpa3nTe B KUIOMETPax.
9. (2 6anna) B xopme pacnaja pafMoOaKTMBHOIO M30TOMA €ro Macca yMeHbLIAeTcs Mo

m(t) =mqy-277T,
3aKOHY roe /m, — HadyanbHas macca u3oTona, t— BpeMms, npoweauwee ot

HayanbHOrO MOMEHTa, /— nepuop nosypacnaga. B HayanbHbIl MOMEHT BpeMeHu Mmacca
usotona 184 mr. Mepuoa ero nonypacnaga cocraenser 7 MuH. Haigute, yepes CKONbKO
MUHYT Macca u3oTona byaeT paBHa 23 Mr.

10. (2 6anna) HaitiuTe sHavenue soipaxenus log, 108 + log, 2

ITaNnoHbLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/laHuA
OTtBer b A A r 121 2 21 0,18 21 3
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3.6 InemeHTbI TEOPHM BEPOATHOCTEH M MATEMATUYECKONH CTATUCTUKHN

Obpa3soBaresibHble pe3ybTarsl, MOQNEXALYME IPOBEPKE (INEMEHTBI):
[1P6 7, IP6 8, [IP6 14.

OK 1, 0K 3, OK 4, OK 5.
MK 1.4.
TeopeTnyeckue Bonpochl:

1. Mpopomkute onpepenenne: «CnyyaitHoe cobbiTe — 370...». [lpuBegute
npumep.

2. MpuBeauTe npumMep AOCTOBEPHOro COOLITUS.

3. MpuBeauTe NpMMep HEBO3MOXHOIO COObITUSA.

4. Mpoponxute onpeaeneHue: «BeposaTHOCTb Cy4aitHOro COObITUS — 3TO...».

5.  Cdhopmynupyite npaBuno HaXoXAEHUA CNOXEHUS BEPOATHOCTEN.

6. CchopmynupyiTe NpaBuiIo YMHOXKEHUA BEPOATHOCTEN.

7. Kak HaiiTn cpegHee apudmeTmyeckoe YnCioBoro paaa?

8. Kak HaiiTu megunaHy 4ncnoBoro paga?

9. Kak BbluMcnAeTCca pa3max YncnoBoro paga?

10.  [nsa yero HyxHbl guarpammsl, rpacdmku? Mepeuncnnte Buabl fuarpamm.

11. T[puBeanTe npumepbl NPOsBNEHWUS 3aKOHA OONbWMX YUCEN B MPUPOAHBIX
ABNEHUAX.

12. [lpuBeanTe NnpuMepbl NPOsBAEHUS 3aKOHA OOMbLINX YMCEN B OOLECTBEHHbIX
ABNEHUAX.

13. Y70 M3yyaeT cTaTUCTMKA?

14. Tpopomkute onpegenexue: «CoyetaHune — 310...».

15. lpopomxuTe onpepeneHune: «PasmelleHune — 370...».

16. lpopomxute onpepeneHue: «llepectaHoBKM — 3T0...».

KoHTponbHas pabora
NepBas Yactb

[llpn pewernn 3aganmni 1-4 3anuimnte npasnsibHbIH OTBET U3 YETHIPEX MPELIOKEHHBIX
1. (1 6ann) Kakux cobbiTnii He 6bIBaeT B TEOPUM BEPOATHOCTEN?
A) cnyyaiinble; b) HecnyuaiiHble; B) goctoBepHble; ) HEBO3MOXHbIE.
2. (1 6ann) CobbiTMe, KOTOpOE NpW BbLINONHEHUWU ONpPeAEeNeHHOW COBOKYMHOCTH
yCnoBui, 06s3atenbHO NPOU30MAeT - 3TO:
A) cnyyaiiHoe; B) HecnyuvaitHoe; B) poctoBepHoe; ') HEBO3MOXHOE.
3. (1 6ann) BeposTHOCTb Cny4yaiiHOro CcoOOLITUA €CTb HeoTpULATENbHOE YMUCIO,
3aK/I0YEHHOE MEXAY YMCnamm:
A)Own1; b)0wn100; B)-1u1;T)-100 un 100.
4. (1 6ann) NpynnupoBka — 370...
A) ynopspoyeHue efuHUL, COBOKYMHOCTM MO npu3Haky; b) pasbueHune epmuuy
COBOKYMHOCTM HAa Fpynnbl No npu3Haky; B) 0606weHne eanHnyHbix dhakTtos; ) 0606weHue
eMHNYHbIX MPU3HAKOB.

Bropas Yactb
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llpu BeinosHeHnn 3agaHmni 5-10 3anuiwnTe Xo4 pelieHns 1 Moay4eHHbIH oTBeT.

5. (2 6anna) B oduce an3aitHepcKOro areHTCTBA HaXxoAATCA 8 NOCETUTENEN KEHCKOTO
nona v 2 myxckoro. OnpefennTb BEPOATHOCTb TOTO, YTO MEPBbIM K KOHCYNAbTAHTY 06paTuTtcs
MYKYMHa.

6. (2 6anna) Ha koHdepeHuuto npuexanu 2 yyeHbix U3 Fepmanum, 3 n3 Cepbumn u 7 u3
WBenuapumn. Kaxablil M3 HUX penaeT Ha KoHdepeHuun oauH foknaa. Nopagok Aoknanos
onpepenseTcs xepebbEBKON. HaiauTe BepOATHOCTb TOrO, YTO NATHIM OKAXETCA AO0KNaf
yyeHoro u3 Cepoumn.

7. (2 6anna) Mawa, Tumyp, Ouana, Kocts u AHTOH Opocunu xpebuit — Komy
[lOCTAHeTCA MPoeKT no odopmaeHunio cBagebHoro 3ana. Hailaute BepoOATHOCTb TOrO, YTO
NPOEKT TOYHO He ByfeT BbINONHATL AHTOH.

8. (2 6anna) B sAwwuke TpM KpacHblXx M Tpu CcuHUX dQnomactepa. ®Pnomactepsl
BbITACKMBAIOT N0 Oyepenu B Ciyy4alHom nopsgke. KakoBa BepOATHOCTb TOrO, YTO NepBbIi
pa3 CMHMI hnomacTep NOABUTCA TPETbUM MO CYETY?

9. (2 6anna) faw psap uucen: 175; 172; 179; 171; 174; 170; 172; 169. Hangute moay pana
u cpepHee apudmeTnyeckoe paga.

10. (2 6anna) Mpu aHanuM3e UEHOBLIX NPELNOYTEHUNA KAMEHTOB AW3aitHEpPCKOro
areHTCTBa MNOJlyYeHbl  fAaHHble, MNpeACTaBlAeHHble B Tabnuue: [0Ns  KIMEHTOB,
npuobpeTalowwmx AM3anHepCKUe YCayrn OAMHAKOBOFO HAa3HAYEHWs, HO PA3NMYHON LEHbI.
Haitu mopy cnyvyanHou BennymnHbl. X — LieHbl NPOAABaEMbIX YCAYT.

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

ITanoHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10

3aflaHus

Otser b B A A 0,2 0,25 0,8 0,15 | 172; | 6500
172,75
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4. DoHA OLEHOYHbIX CPeAcTB AN pybexHoro KoHTpons (no utoram 3.1 — 3.3)

Obpa3soBaresibHble pe3ybTarsl, MOQNEXALYME IPOBEPKE (INEMEHTBI):
[1P6 1, 1P6 3, [IP6 4, 1P6 5, [IP6 6, 1P6 9, [IP6 11, [IP6 12, IP6 13, [IP6 14.
OK 1, 0K 2, 0K 3, OK 5, OK 6.
MK 1.2, MK 1.4.

NepBas Yactb
llpu pewetnn 3agarmi 1-4 3annwmnTe npasuibHbIi OTBET U3 YETHIPEX IPEASIOMEHHBIX.

1. DaHbl Toukn A(2,0,5), B(-2,6,3). Kakne KoopanHaTtbl umeeT cepeanHa otpeska AB —
TO4yka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6ann) Npsambie AB n C[l napannensHble. Kakoe pacnonoxexnue umetot npsmole AC
nBO?

A) napannenbHble; b) nepneHgukynapHble; B) ckpewmsatotca; ') nepecekatoTcs.

3. (1 6ann) Kakue n3 GyHKLNIA ABNAIOTCA YETHBIMU?

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

4. (1 6ann) Ha pucyHke nsobpaxeH rpacdumk nponssoaHon GyHkumu y=f(x). Npu kakom

3HaYeHNUU X DYHKLUMA NPUHMMAET CBOE Hanbosbliee 3HaYeHne Ha oTpeske [-4; -2] ?
|1I

y=1"(x)

=Y

/o] 1

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

Bropas yactb

[lpn BeinosiHeHnn 3agaHni 5-10 3anuLnTe Xo4 peLieHns U NoJy4eHHbIH OTBer.

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepeanHy M npoBefeHbl napannenbHble
npAMble, nepecekarwlime HEKOTOPYI MNAOCKOCTb B Touykax A, B, u M,. Hangute pnuny
oTtpe3ka MM,, ecnu oTpe3ok AB He nepecekaet nnockocTb u ecnu AA,=6 cm, BB,=4 cm.

6. (2 6anna) [aHbl Toukn A(6,7,8) , B(8,2,6). Haiipute pnuHy Bektopa AB.

T

7. (2 6anna) Haiigute g\at3) ecmtg @ =0,5.

8. (2 6anna) MatepuanbHas TOYKA [BUKETCA NPAMOAMHEIRHO NO 3aKOHY X(t)=t*-13t+23
(rbe x— paccTosiHMe OT TOYKM OTCYeTa B MeTpax, {— BpeMs B CEKyHAAX, MU3MepeHHoe C
Hayana ABuxeHus). B kakoh momeHT BpemeHu (B CeKyHAAx) ee CKOPOCTb Oblna paBHa
3m/c?

9. (2 6anna) laHa pyHkums f(x)= 3x*+1. Yemy pasHa F(1)?

10. (2 6anna) Pewwute ypaBHeHMe cosx=1. B oTBeT 3anuwuTe HaMMeHbLIWA
HeOTpULATENbHbIA KOPEHb.
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ITanoHbl OTBETOB:

Homep 1 2 6 7 10
3afaHusa
Otser A r \/33 -2 0
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5. ®oHJ OLEHOYHbIX CPeLCTB ANA NPOMEXYTOYHOM aTTecTauun (3K3amen)

Ha BbiNOJIHEHME MUCbMEHHOWM 3K3aMeHaLUMOHHOW paboThl MO MaTeMaTUKe AAeTcs 4
acTpPOHOMUYeCcKux yaca (240 MuHyT).

JK3amMeHaLMOHHas paboTa COCTOUT UX 2-X YacTel: 06A3aTeNbHON U JONONHUTENBHOMN.

06sa3ateibHaf 4YacTb COMEPKMUT 3aAaHUS MUHUMANbLHOTO 00653aTeNbHOr0 YPOBHS,
[OMOJIHATENIbHAA YaCTb — D0Nee CN0XHbIE 3afaHUs.

Mpu BbINONHEHWM 3aAaHNI 00A3aTeNbHOM YACTU TPEOYeTCs NPeACcTaBUTb X0 pelleHus
M yKasaTb MNOJyYEHHbIH OTBET. 3a MnpaBubHOE BbINOJAHEHME NOOOro 3agaHus  u3
0653aTeNbHON YacT obyyalowmiica nonyyaete oanH 6ann. lpu BbINOAHEHUU 3afaHUA U3
[OMNONIHUTE/IbHOWM YacTU HeoOXOoAMMO NOAPOOHO OnMMCaTb XOA pelWeHus M OaTb OTBET.
[paBunbHOE BbINOAHEHME 3aAaHWUIA AONONHUTENBHOW YacTu oLeHuBaeTcsa 3 6annamu unm 1-
2 6annamu 3a YaCTUYHOE peLleHue.

Bannbl, nonyyeHHble 3@ BCe BbINONHEHHbIE 3ajaHUSA, CYMMUPYIOTCS.

likana nepeBoga 6ainos B OTMETKY 110 NATHOANNILHONH CHCTEME

Ormerka Yucno 6annos,
Heobxogqnmoe 4JIA 10J1yYeHHA OTMETKH
«3» (vgos.) 6-9
«4» (xopowo) 10-14

(He meHee 04HOro 3agaHna
U3 JONIONIHUTENIbLHON YacTh)

«5» (oTIM4HO) bonee 14

(He meHee 4BYyX 3afaHmni
U3 JOMONHHUTENILHON YaCcTH)

06pazoBare/ibHbie Pe3yNbTaTsl, MOANEXAUNE NPOBEPKE (3/1EMEHTHI):
[1P6 1, IP6 2, 1P6 3, 1P6 4, 1P6 5, 1P6 6, 1P6 7, 1P6 8, IP6 9, 1IP6 10, P6 11, IP6
12, [1IP6 13, 1P6 14.
0K 1,0K 2,0K 3,0K 4, 0K 5,0K6,0K 7.
MK 1.2, NK 1.4.
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FK3aMeHaUNOHHbIE 3a[aHNA 110 MATEMATHKE
06s3aTenbHas 4acrb
Mpu BbiNONHEHMM 33aaHKii 1-12 3anuwWwmnTe X0 PELeHUA U NONYYEHHbIW OTBET.
1. (1 6ann) Boluncnute: 2sin(m/6)+2cos(m/3)
2. (1 6ani) Ha pucyHKe KUPHBIMU

L=

TOYKaMW NOKa3aHO CyTOYHOE KOJINYeCTBO OCAaKOB,

BbiNagaslunx B Inucte ¢ 7 no 18 pekabps 2001

um
r—
|

roga. [lo FTOPU30OHTaNM YKa3blBalOTCA 4YUCha

Mecaua, nNo BEPTUKanU — KOJIMYECTBO 0OCAAKOB,

n
|
|
-l

BbINABWMWX B  COOTBETCTBYIOWMWA  [€Hb, B > | 7

—

oD FE MK WW R RN
== ¥
==
|~

=R

MunanumeTtpax. [na HarnAgHOCTU XMpPHble TOYKK Ha
PUCYHKe coeauHeHbl nuHuein. Onpepgenute no
PUCYHKY, CKONbKO [iHE Bbinagano 6onee 2 MUANMMETPOB OCAfLKOB?
3. (1 6ann) CtoumocTb yCnyr 4acTHOro An3aitHepa Bo3pocna Ha 10%. Onpeaenuts, CKONbKO
CTOMNM YCNYT An3aitHepa Ao NOLOPOKAHUSA, €CNN NOCNEe KNMEHT 3annatun 55000py6?

4. (1 6ann) Ha Tapenke 16 nuMpoxKoB: 7 ¢ pbi60i, 5 ¢ BapeHbeM U 4 C BULIHEVA.
lOns Hayrap BbiOMpaeT ofMH NUPOXKOK. Hailgute BEpOATHOCTb TOrO, YTO OH OKaXeTcs C
BUILHEN.

5. (1 6asn1) Haitgnte 3HadeHune Boipaxenus log,2 + log, 32
6. (1 6ann1) HailpnTe KOpeHb ypaBHEHUS I=p=
7. (1 6amn) Pewute HepaBeHCTBO 2° > 64. B oTBeT 3anuwute HaumeHbluee
NONOXMTENIbHOE YMCNO.
o O ¢
8. (1 6as171) HaitauTe KopeHb ypaBHeHus X2 4
9. (1 6ann) Hailpnte npou3BoaHyto hyHKLKUM B TOUKe X=0:y =%x4 —6x° +7x-1

10. (1 6an1) Kactpions, opopmneHHas no MHAUBUAYANbHOMY 3aKa3y, umeeT hopmy
umnuugpa. Beicota Kactptonun 35 cm, guametp ocHoBaHua 20 cm. Paccuutainte BMeCTUMOCTb
[AHHOW NOCYAbl, AENEHHYIO HA TT.

11, (1 6asn) Haigute nnowapb Gurypsbl, 1306pakeHHON Ha pUCYHKe

|
]

12. (1 6ann) Teno peuxercs no 3akoHy S(t)=3t’+5t (M) HaiiTn ckopocTb Tena

yepe3 1c nocne Hayana LBUKEHUSA.
JononHutenbHas Yacrb

[lpn BeinosiHeHnn 3agaHmni 13-16 3anuwmnre Xo[ peleHns u nosy4eHHsii orser

13. (3 6anna) Beluucnute nnowapb yy4actka CToNa, OTBELEHHOrO ANA Npe3eHTauuu
paboT au3aitHepa Bacunus, nepumeTp KOTOPOro OrPaHUYMBAIOT IMHUU Y=X"-2X-2 U

y=-x'+2. Bbinonxute yeptex. OTBET faiiTe B KBAAPATHbIX METPAX.

14. (3 6anna) Pewnte ypaBHeHue sin’x - 2sinx=0. B oTBeT 3anuwute KOJMYECTBO
pelleHunii, NpuHagnexalunx npomexytky [0; 47.]
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15. (3 6anna) Hailpute 06beM MHOroOrpaHHWKa, M300PAaXEHHOr0 Ha puUcyHke (Bce
[BYTpaHHble yribl npamble).

)

16. (3 6amra) 3aka3 Ha 126 OTKpLITOK NepBblit AMU3aliHEP BbINOMHAET Ha 5 4acoB
bbicTpee, yem BTOpoM. CKONbKO OTKPLITOK 3a Yac M3roTaBNMBAET NMEPBLIA AW3aiiHep, eciu

W3BECTHO, YTO OH 3@ YaC MOXXET NPUrOTOBUTb HA 5 OTKPLITOK GoNblue BTOPOro?

ITaNnoHbI OTBETOB:

Homep 1,2 |3 | 4 6 8 10 |11 (12 | 13 | 14 | 15 | 16
3aaHunA
OtBer 2 3 | 50 ({025 -7 -10 3500 | 15 | 11 9 5 6 13

TbiC
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