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1. ITacmopT KOMIJIEKTA OLIEHOYHBIX CPEICTB

1.1. ObsacTh NPUMEHEHUSI KOMILJIEKTA KOHTPOJIbHO- OLICHOYHBIX CPEICTB
KoMIIIeKT 01leHOUHBIX CPEACTB IpeHa3HAUYEH Ul IPOBEPKU PE3YIbTATOB OCBOCHUS yUEOHOMI

mucuummuHel OO/, 05 Matemaruka 0CHOBHOM 00pa30BaTENbHOM MPOrpaMMbl CPETHETO
npodeccrnoHabHOTO 00pazoBanwmsio mpodeccuu 43.01.09 I[losap, koHaHUTED.

I[lnannpyemMble pe3yJbTaThl 0CBOEHUS 0011e00pPa30BaTeIbLHOI AUCHUIIIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
®dopmupoBaHue 31eMeHToB npodeccrnoHanbHbIX komneTeHuui (I1K) u anemenToB 06mux

kommerenimii (OK)

Kox 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI N ii

Pe3y.111)TaT1,1 OCBOCHHUA NUCHUIIINHBI

Oo6mme (IMYHBIE,
MeTOIpeIMeTHbIE)

JAucuunimHapHbie( npeaMeTHbIE)

OK 01. Beibupath
CHOCOOBI PELIeHHS
3amad
pohecCHoHATBHOM
NeSATeTbHOCTH
[IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B gactu Tpy10BOTO BOCIIUTAHUS:
JIP 23 roTOBHOCTS K Tpyn1y,
0CO3HAHUE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;
JIP 24 roTOBHOCTh K aKTUBHOM
NesITEeIbHOCTH TEXHOJIOTUYECKOM
1 COIMAJIbHOM HAaIpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIUUPOBATh,
[JIAaHUPOBATh M CAMOCTOSITEIIHLHO
BBITIOJTHATH TaKyIo
NesITeNbHOCTD;
JIP 25 untepec K
paznu4HbIM  cdepam
npodeccruoHaIbHON
JEeSITENIbHOCTH,
OBnaseHue yHUBEpCAIbHBIMU
y4eOHBIMU MTO3HABATEIBHBIMU
BUSIMHU:

a) 6a30BbBIC JIOTUYECKUE

IEUCTBUA:
MPII 01camocTrosiTesbHO
(dhopmynupoBaTh U
AKTyaJu3UpOBaTh MPOOIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;
MPII 02 ycranaBnuBaTh
CYIIIECTBEHHBIN MPU3HAK WIIH
OCHOBAHUS Il CPABHEHHUSI,
KiaccuUKaIuy 1 0000IICHHMS;
MPII 03 onpenensTs nenu
esITeNIbHOCTH, 33/1aBaTh

ITP6 01 BiIameTsr METOJAMH JOKA3aTENbLCTB,
QITOPUTMAMU PEIICHUS 3a7a9; YMEHHUE
(hopMyITHpPOBaTh ONPEICIICHHS], AaKCHOMBI U TEOPEMBI,
MPUMEHSATH UX, TIPOBOJAUTH JOKa3aTEIbHBIC
PACCYKJICHUS B XOJI€
pelieHus 3a1ay;

[TP6 02 ymeTh omepupoBaTh MOHITHIMH: CTEIICHB

yhucna, jgorapudM  Yucia; yMEHHE BBINOJHATH

BbIYMCIICHUE 3HAUEHUN 1
npeoOpa3oBaHUs BEIPAXKEHUM CO CTETIEHAMU U
norapudmamu, mpeoopa3oBaHus APOOHO-
palroHaIbHBIX BHIPAKEHUI;

[IP6 03 ymerp omnepupoBaTh TMOHITHIMU:

paloHalIbHbIE, UppaluoOHaIbHBIE,

noKasaresibHble, CTENEHHbIE, Jorapudmuyeckue,

TPUTOHOMETPUUECKUE YPaBHEHHS] U HEPaBEHCTBA,

UX CUCTEMBI,

[IP6 04 ymerb omepupoBaTh

byHKIMS, HEeTpepbIBHAS (QYHKIUS, TIPOU3BOIHAS,

nepBooOpaszHas, OINpeAeTeHHBIN UHTETpa,

YMEHHE HaXOIWTh MPOU3BOJIHBIC 3IEMEHTAPHBIX

GbyHKIMA, HCMONB3Yys CHPABOYHBIE MaTEpHAIIBI;

UCCIIEIOBATh B MPOCTEUIINX CAydasiX QYHKINHU Ha

IIOHATHUAMMU:

MOHOTOHHOCTb, =~ HAaXOJUThb  HauOOJBIINE U
HalMEHbIIME 3HaueHHs (QYHKIMHA; CTPOUTh
rpapuKkd  MHOTOUWIEHOB C  HCHOJb30BAHHUEM

arrapara MaTéMaTUdCCKOro aHajiu3a;, INPUMCHATH
IMMPOU3BOJHYIO IIPpU PCHICHUH 3a1a4 Ha

rapamMeTpbl U KPUTEPUU UX




TOCTH KCHHUS;

MPII 04 BbISBISATH
3aKOHOMEPHOCTHU U
[IPOTUBOPEYUS B
[pPacCMaTpUBAEMBIX SIBJICHUSX;
MPII 05 BHOCUTH KOPPEKTHUBBI B
NIeATEIIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB
11€J15IM, OLICHUBATh PUCKU
[MOCJICICTBUU NCATCILHOCTH;
MPII 06 pa3BuBaTh KpEaTUBHOE
MBIIICHHE [TPU PEIICHUN

PKU3HEHHBIX TTPOOIIeM

0) 0a30BbIC UCCIICIOBATEIBCKIE

JIEUCTBUSA:
MPIT 07 Bimagerb  HaBBIKAMU
[yIE€OHO-HCCIIeIOBATEIbCKOM u
MPOEKTHON JIEATENBHOCTH,
HaBBIKAME pa3peIIeHHs TIpooiieM;
MPII 12 BBISBAATH TPUIHHHO-
CIIEZICTBEHHBIE CBSI3H u
AKTYaTH3UPOBATh 3a1ady,
BBIZBUTATh THIIOTE3y €€ PEIICHUS,
HaXOHThH apryMeHTHI JUTS
MTOKa3aTenbCTBa CBOUX|
YTBEpXACHUH, 3aaBaTh MapaMeTph
1 KpUTEPUH pPEIICHUS;

MPII 13 aHaJTN3UPOBATH|
[ONMy4YCHHBIE B  XONE PCEHICHUs
3aaun  pe3yibTaThl, KPUTHYECKU
Ol[CHUBATh WX  JIOCTOBEPHOCTH,
[POTHO3MPOBATh  W3MEHEHHE B

HOBBIX YCJIOBUSIX;

MPII 17 ymeTb nepeHOCUTh 3HAHUSA
B [T03HABATEIbHYIO U
MMPaKTUIECKYI0 00IacTH
PKU3HEIeATEIbHOCTH,

MPA 18 yMeTp UHTErpupoBaTh
BHAaHUS W3 Pa3HBIX MPEAMETHBIX
00J1aCTENH;

MPII 19 BeigBUTATE HOBBIE
uaen, Tpensiararth
OpPUTHHAIBHBIE TIOAXO0IBI U
[pEIICHUST;

IBIDKEHHE; pelIaTh MPaKTHKO-OPUEHTUPOBAHHBIC 3a1a49H
Ha HAaUOOJBIINE U HAMMEHBIINE 3HAUYCHHS, Ha
HaXOXKACHHUE Ty TH,

CKOPOCTH U YCKOPEHHUS;

ITP6 05 ymerh onepupoBaTh MOHATHUSAMU: PaIliOHATIBHAS
(byHKIMS, TOKa3aTenbHass QYHKIHS, CTeeHHas
GbyHKkuws, norapudmudeckas

(yHKIMS, TPUTOHOMETpHYECKHE PYHKITUH, OOpaTHBIE

(byHKIHH;

YMEHHE CTPOUTH rpaduKn H3y4eHHBIX QYHKIUH,

MCII0JIb30BATh I'Pa(UKU IPU U3YUEHUH IIPOLIECCOB U

3aBHCHMOCTEH, P PEIICHNUN 3a/a4 U3 APYTUX YIeOHBIX

[IPEAMETOB U 3a/1a4 U3 peaibHOM KU3HU;

BBIPAXKATH (YOPMYTaMHU 3aBUCHMOCTH MEXY BEITHIMHAMU;
IIP6 06 ymeTh permarh TEKCTOBBIC 33/1aUl Pa3HBIX
THUIIOB (B TOM YHCJIE Ha IPOLIEHTHI, JOJIU U YaCTH, Ha
IBIDKEHHE, paboTy, CTOMMOCTb TOBapOB U YCIYT,
HaJIOTH, 337a4y U3 00JIACTH YIPABJIEHUS JINUHBIMHU U
ceMeHHBIMHU (PMHAHCAMH); COCTABIIATH BEIPAKCHUS,
ypaBHEHUH,

HEPaBEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3a/1a4H,

MCCIIeIOBATh IOJYYEHHOE PEIIeHHE U OLICHUBATh

MPaBIOIIOT00HOCTh

PE3yJIbTaTOB,;

[1P6 07 ymersb omepupoBaTh MOHSATHAME: CpeTHEe

apudmernveckoe, MeanaHa, HanbOoIbIIee u

HauMeHbIIee 3HAUECHH, pa3Max, AUCIEpCus,

CTaHJAapTHOE OTKJIOHEHHE YUCIIOBOIO HA0Opa; yMEHHE

M3BJIEKAaTh, HHTEPIPETUPOBATH HHPOPMALIHUIO,

[PEACTaBICHHYIO B TA0MHMLIAX, HA qUarpaMMax, rpagukax,

OTPaKaroIly0 CBOMCTBA PEAbHBIX MPOLIECCOB U SIBICHU;

PEACTaBIIATh HH)OPMALIUIO C TOMOLIBIO TAOIHII U

arpaMm; HCCIIe0BaTh CTATUCTUYECKHE JaHHBIC, B TOM

YKcIie C MPUMEHEHNEM Irpa)uIecKX METOJ0B U

HIIEKTPOHHBIX CPECTB;

[1P6 08 ymerb onepupoBaTh MOHATHIMMU: CITydaiiHbINA

OIIBIT U CIy4aliHOE COOBITHE, BEPOATHOCTH CIy4aifHOrO

CO6BITI/I$[; YMCEHUC BbIYUCIATL BEPOATHOCTD C

4




HCIIOJIB30BaAHHEM l"pa(bI/I‘{eCKI/IX METOAO0B,

MPUMEHATH (POPMYJIIBI CIIOKEHUS U YMHOKEHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTBI M POPMYIIBI IIPH
pelIeHNH 3a/1a4; OLICHMUBATh BEPOSTHOCTH PEabHBIX
COOBITHIA; 3HAKOMCTBO CO CITy4aliHBIMU BEJTMUYMHAMHU;
YMEHHUE MIPUBOAUTH MPUMEPHI MPOSIBIICHUS 3aKOHA
OONBIINX YKCENl B IPUPOIHBIX U OOIECTBEHHBIX
SIBTICHUSIX;

[1PG 09 ymers onepupoBaTh MOHATHAME: TOUKa, TIpIMas,
MJIOCKOCTh, IPOCTPAHCTBO, IBYTPaHHBIN YTOI,
CKPEIUBAIOIINECS TIPSIMbIE, MapaJIeTbHOCTh U
MEPTICHIUKYISIPHOCTD MIPSAMBIX U TUIOCKOCTEH, YTol MEXITy
MPSMBIMH, YTOJI MKy IPSIMOHN U MIIOCKOCTBIO, Yro
MEXTy TIIOCKOCTSIMU, PACCTOSHHE OT TOYKH JI0
[IOCKOCTH, PACCTOSTHUE MEXK]TY IPSIMBIMHU, PACCTOSTHHIE
MEX Ty TTIOCKOCTSIMU; YMEHUE UCTIONIL30BaTh MPU
PEIeHNY 3a/1a4 U3y4eHHbIE (PaKThl U TEOPEMBI
[UTAHUMETPUH; YMEHUE OIIEHUBATh Pa3Mepbl 00bEKTOB
OKPY’KafOIIEro Mupa;

[1PG 10 ymers omepupoBaTh MOHATHSIMHI: MHOTOT DAaHHHUK,
CeueHNe MHOTOTpaHHMKa, Ky0, mapajulenenumnesn, Ipusma,
nupamuzia, puUrypa v HOBEpXHOCTh BpaLEHHs, IIMIMHID,
KOHYC, Imap, cepa, cedueHus Gpuryps! BpamieHus,
[JIOCKOCTh, Kacaromasics chepsl, IUINHIpa, KOHyca,
[UIOIa/1b IIOBEPXHOCTHU MUPAMUAbI, IPU3MBI, KOHYCA,
LWIMHPA, TUTomaab cdepbl, 00beM Kyoa,
[IPSMOYTOJILHOT O NapajuleNleNuIeaa, TMpaMUbl, IPU3MBL,
[MUIMHIPA, KOHYCa, [1apa; yMeHHe N300paxarthb
MHOTI'OTPaHHUKHU Y TOBEPXHOCTH BPALICHUS, UX CEUEHUS OT
PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
JIEKTPOHHBIX CPEICTB; YMEHHE PAclO3HABATH CHMMETPHIO
B IPOCTPAHCTBE; yMEHNE PACIIO3HABATh IIPaBUIIbHBIC
MHOT'OTPaHHUKU;

I1IP6 11 ymers omepupoBaTh MOHATHAMH: JTBHKEHUE B
MPOCTPAHCTBE, MOI00HBIE GUTYPHI B IPOCTPAHCTBE;
MCIIOJIb30BATh OTHOIICHHE

TUIOMIA e TTOBEPXHOCTEH U 00BEMOB TOJOOHBIX (PUTYD
[IPY PELLICHUHN 3a]ay;

[1PG12 ymMeTh BHIYHUCISATh TEOMETPUYECKIE BETHIHHBI
(mmvHA, Yrom, oAb, 00beM, TUIOMAAb TOBEPXHOCTH ),
WCIIOJNIB3YSI U3yYEHHbIE (DOPMYIIBI U METOJIBI;

[1PG13 ymerp oneprupoBaTh MOHATHSAME: IPSIMOYTOJIbHAS
crcTeMa KOOpJIMHAT, KOOPAWHATHI TOUYKH, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAJIIPHOE IIPOU3BEICHHUE, Yrol
MEX1Y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOPa Ha YUCIIO; HAXOJUTH C MOMOLIBbIO H3YUYEHHBIX
(hopMyJ1 KOOPJMHATHI CEPEINHBI OTPE3Ka, PACCTOSHHIE
MEXAY IBYMS TOUKAMU;




[1P6 14 ymerb BHIOMpATh MOAXOJSIINN H3YUEeHHBIH METO
IS peLIeHys 3a1a4y, paclio3HaBaTh MATEMATUYECKHUE
(hakThl 1 MATEMaTHYECKHE MOJIENH B TIPUPOIHBIX U
00IIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;, YMEHUE
[IPUBOJUTH [IPUMEPHI MATEMATUYECKUX OTKPBITUI
[POCCUIICKON 1 MUPOBOM MaTEMaTHUYECKON HayKU

OK 02. Mcnone30BaTh
COBpPEMEHHEBIE CPEICTBA
[OVCKa, aHAIN3a 1
WHTEpIpeTai
WH(pOpPMaINH, 1
MH(pOpPMAaITMOHHBIE
TEXHOJIOT U JJIsS
BEITIOJTHEHHUST 337124
rpogheccroHaIbHON
NesTebHOCTH

B o0nacTv IEHHOCTH HAYYHOTO
O3HAHMSL:

JIP 32 copmMupoBaHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BHTHUSI HAYKH U
00I11eCTBEHHON MTPAKTHKH,
OCHOBaHHOT'O Ha JIUAJIOTE KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIHUKYJIETYPHOM
MUpE;

JIP 33 coBepiieHCTBOBAaHHE
SI3bIKOBOM M UMTATENbCKOU
KyJIbTYpPhI KaK CpPEICTBA
B3aUMOJICHCTBHS MEKY JIFOJBMU U
[O3HAHVSI MUPA;

JIP 34 oco3HaHne eHHOCTH
HAYYHOW JIeTeTbHOCTH, TOTOBHOCTh
OCYIIECTBISITH IPOCKTHYIO U
HCCIIC/IOBATEILCKYIO JIEITEIbHOCTh
WHMBUyalbHO U B TPYIIIIE.

I1P6 05 ymerh omnepupoBaTh MOHSATHUSAMU: PALMOHAJILHAS
(GyHKUMs, TOKa3aTenbHas GYHKIUS, cTereHHast (GyHKIHS,
norapudmuyeckass  QYHKIHS,  TPUTOHOMETPHYECKHE
(dyHkuuu, oOpaTHBIE GYHKIUH; YMEHHE CTPOUTH TPaQUKH
W3y4YeHHBIX (YHKUWH, HCHONB30BaTh  rpaduku mpu
W3y4YEHNU TMIPOIECCOB M 3aBUCHMOCTEH, TMPH pPEIICHUH
3a/lad W3 JpPYruxX Y4YeOHBIX TIPeIMETOB M 3ajad Hu3
peabHOM KU3HU;

BBIpaXaTh (hOPMyJIaMH 3aBHCHMOCTH MEXKIY
BEIMYHHAMY,

I1P6 07 ymeTs omeprpoBaTh MOHATUSAMHU: TOXJIECTBO,
TOXJIECTBEHHOE npeoOpazoBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YpaBHEHHH U HEpPaBEHCTB,
PaBHOCHUJIBHOCTh ypaBHEHUI, HEPaBEHCTB U CHUCTEM,
palvoHaJbHbIe,  WppaldOHAaJbHbIE,  IOKa3aTellbHbIE,
CTEIeHHbIe, JIorapu(pMHUUECKUEe, TPHTOHOMETPUUECKHE
YpaBHEHUs, HEPAaBEHCTBA W CHUCTEMBI; YMETh pellaTh
YpaBHEHUS1, HEPABEHCTBA U CUCTEMBI C

OBnazcHue YHUBEPCAITbHBIMA
yaeOHBIMU TI03HABATEIIEHBIMU
TEHCTBHUSIMH:

B) paboTa ¢ mHpOopMAaIHeii:

MPIT 21 Bramers HaBBIKAMY|
[TOITydeHHS nHpopMaIun n3
HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEILHO OCYIIECTBIISITH
IMOWCK, aHAJN3, CHCTEMATH3aIUI0 U
WHTEPIPETAIUIO uH(pOpMAIIH
pasMTUYHBIX  BHAOB W (opMm
MIPENICTABICHUS;

MPII 22 co3maBath TEKCTBHI B
pasnUYHBIX (opMarax C y4eToMm

Ha3HaYEHHs WH(pOpMAIIH H
[IeIeBON  ayaUTOpPHH,  BBHIOHpas]
OITUMAJTHHYIO hopmy]|
[IPEJICTABIICHUS U BU3yalN3aIliH;
MPII 23 OLICHUBATH|
JIOCTOBEPHOCT, JIETUTHUMHOCTh
nH(popMaIu, ee COOTBETCTBUE
MPaBOBBIM U MOPaIbHO-3TUYECKUM
HOpMaM;

MIIP 24 wucnonb3oBaTh CpEACTBA

[IOMOLIBIO Pa3IMYHBIX IPUEMOB; PELIaTh YPAaBHEHUS], FABUA
CHCTEMBI C TAPAMETPOM; PUMEHATL YPaBHEHHS, Hepa)
CHCTEMBI TSI pelIeHIs] MaTeMaTHIeCKUX 3a/1a4 1 3312’
Pa3IMYHBIX 00JacTeld HAYKH U PeaTbHOM JKU3HM; !

(

[Py 16 YMETh CBOOOIHO OIEpUPOB:
MOHSATHSIMU: ]

napajjieNbHBIl ~ TEPeHOoC, CHUMMETpPHsS  Ha

MIPOCTPAHCTBE, TIOBOPOT, TIPeoOpa3oBaHUE MMOAOOHS,
Mo00HBIE (PUTYPHI; YMETh PACIIO3HABATH PaBHEIE U no,
TOM YHCJIe B IPHPOJIE, HCKYCCTBE, APXHTEKTYPE; yMET
reOMETPUYECKUE OTHOIICHHUS, HAXOIUTh T€OMETPUYIECE
(mwHA, YTom, oAb, 00beM) PH PEIICHUH 3a1a4 ¥
HPEIMETOB M U3 PeabHON JKU3HU




WH(POPMAITUOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B

peLieHuH KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX u
OpraHU3allMOHHBIX 3a1a4 c
coOIIoIcHuEM TpeboBaHHH
OProHOMUKH, TEXHUKU]
6e30MacHOCTH, THUTHEHEI,

pecypcocOepeKeHus, IMPaBOBBIX U
STHYECKUX HOPM, HOPM
uH(OPMAITMOHHOW 0E30I1aCHOCTH;
MPII 25 Bramerr  HaBBIKAMH
pacro3HaBaHUS 4§ 3aIIUTH]
uHpopManuu,  MHPpOpMAIMOHHON
0€30I1aCHOCTH JINYHOCTH

OK 03. IInanupoBats 1
[peann30BLIBATH
CcOOCTBEHHOE
npodeccruoHaasHOe U
JTIMYHOCTHOC Pa3BUTHE,
[PENIPUHAMATEIBCKYIO
JICATCIIBHOCTD B
npodeccruoHanbHOM
cdhepe, HUCIIONB30BATh
3HAHMS 110 (PUHAHCOBOM
PaMOTHOCTH B
[Pa3IMYHBIX )KU3HEHHBIX
CUTYyaIUsIX

B oGnactu n1yxoBHO-
HPAaBCTBECHHOI'O BOCIIUTAHUSA: -~
c(hOPMHUPOBAaHHOCTH HPABCTBEHHOI'O
CO3HAHUS, STHIECKOTO TIOBEIECHHUS;

JIP 13 CcmocoOHOCTE OIEHHBATH
CI/ITyaHI/HO nu HpI/IHI/IMaTB
OCO3HAHHEBIE pelieHus,
OPUEHTUPYACH Ha|

MOpaJTHbHOHPABCTBEHHBIE HOPMEI U
LIEHHOCTH;

JIP 14 oco3Hanue JIMYHOrO BKJIaaa B
MOCTPOEHUE YCTONYMBOI0
Oymymiero;

JIP 15 OoTBETCTBEHHOE OTHOIICHUE K
CBOMM POIUTEISIM W(WJIH) APYTHM|
qJeHAM CEMbH, CO3JIaHHIO CEMBH Ha|
OCHOBE OCO3HAHHOTO  IPHHSATHS
[ICHHOCTEH CEeMEHHONH JKH3HH B

COOTBETCTBUH c TpaaUIHSIMH
HapOIIOB

Pocchm;

OBnazeHue YHHUBEPCAITbHBIMHI

PErYJIATHBHBIMU JICHCTBUSAMU:
a) caMOOpraHU3aIus:

MPP 01 CaMOCTOSITENBHO|
OCYLIECTBIISATh [I03HABATEIBHYIO
JeATEIbHOCTD, BBISBIISITH
poOIeMBI, CTaBUTh u
(hopmynHpoBaTh COOCTBEHHEIE]
3a1a4n B 00pazoBaTenbHON
NEATEIBHOCTH W JKU3HEHHBIX|
CUTYyalLUsX;

MPP 02 CaMOCTOSITEIIBHO
COCTaBIISITh IU1aH pelieHus

HpO6J’IeMBI C Yy4YCTOM HMCHOLINXCH

IIP6 03 ymerh omepupoBaTh MOHITHSAMHU: PAIMOHAIIBHEIE,
WppaIioHaNbHEIE, MOKa3aTeNbHBIE, CTETIeHHbIE,
norapuMHUUYEcKue, TPUTOHOMETPUUYECKHE YpaBHEHUs U
HEpaBEHCTBA, UX CHCTEMBI;

IIP6 10 ymerp omepupoBaTh MOHATHSMHU: MHOTOTPAHHUK,
cedeHne MHOTOTpaHHWKa, KyO, mapaiieienunes, mpu3ma,
nupaMua, (GUrypa ¥ MOBEPXHOCTh BPAIEHUS, LMIHHID,
KOHyC, map, cdepa, CEUCHHS (Gurypbl BpalleHUs,
MJIOCKOCTh, Kacaromiasicsi cdepsl, IIMHApPA, KOHYca,
[UIOIIA b ITOBEPXHOCTH THPAMHUABL, TIPU3MBL, KOHYCa,
[TATMHAPA, IO b cepsl, 00BbeM KyO0a,
MPsIMOYTOJIFHOTO TTapayIeNienuIe;a, THPAMHUIbI, TIPU3MBL,
[WIAHApa, KOHyca, Imapa; yMeHue  mu300paxkatb
MHOTOTPaHHUKH M TIOBEPXHOCTH BpAIIEHUS, WX CEUEHUS
OT pPyKH, C IIOMOIIBI0O HYEPTEKHBIX HWHCTPYMEHTOB U
PJIEKTPOHHBIX CPEACTB; YMETh PAclio3HaBaTh CHMMETPHIO
B IMPOCTPAHCTBE; YMETh pACIO3HABAaTh IPABUIIBHBIC
MHOTOTPaHHUKH;, - YMETh OIEPHUPOBATH TOHSATHSIMH:
MPsIMOYTOJIbHAS CHCTEMa KOOPAMHAT, KOOPAWHATHI TOUKH,
BEKTOp, KOOPIMHATHI BEKTOpa, CKaJISIPHOE NMPON3BEICHIE,
YTOII MeXIYy BEKTOpaMH, CYMMa BEKTOPOB, TPOU3BEACHIE
BEKTOpa Ha YHUCIIO; HAXOAWUTH C TOMOIIBID HW3YyYEHHBIX
(hopMyn KOOpIWHATBHI CEPEeNUHBI OTPE3Ka, PACCTOSHHE
MEXKTy JBYMS TOUKAMHU

pECYpPCOB,COOCTBEHHBIX




BO3MOKHOCTEN U MPEANOYTEHU;
MPP 03 naBaTh OILIGHKY HOBBIM
CUTYaIHSIM;

MPP 07 ciocobcTBOBaTH
(hOPMUPOBAHUIO U MPOSBIICHUIO
[ITUPOKOH SPYAULIMH B PA3HBIX
00J1aCTsIX 3HAHUM, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHBIN
U KyJIIbTYPHBIA YPOBEHb;

0) CaMOKOHTPOJIb:

MPP 10 wucnonp3oBaTh MNpUEMB]
peduiekcun IS OLIEHKU

CHUTYaIluH, BEIOOpa BEPHOTO
pelIeHus;

MPP 11 ymerp oreHUBaTh PUCKHU U
CBOEBPEMEHHO MIPUHUMATH
peIIeHuUs TI0 UX CHIXKEHUIO;

B) SMOITMOHALHBIN HHTEJUICKT,
[pe/nonararonmmn
c(hOPMHUPOBAaHHOCTb:

MPP 14 BHyTpeHHElf MOTHBAIIWU,
BKJIFOYAIOIIEN CTpeMJIEHHE K
OOCTI)KEHHIO 1ENH ©  YCIexy,
OIITUMU3M, WHUINATHBHOCTb,
YMEHHE JeHCTBOBAaTb, WCXOIS U3
CBOHX BO3MOKHOCTEH;

MPP 15 bsMmnatum, BKIIIOYAIOIIECH

CIIOCOOHOCTH MOHUMATh
SMOITHOHAIILHOE COCTOSTHUE JIPYTHX,
YYUTHIBATh €ero npH|

OCYIIECTBICHUH  KOMMYHHKAIIUH,
CHOCOOHOCTP K COYYBCTBHIO U
COTIepSKUBAHHUIO;

MPP 16 conuanpHBIX HaBBIKOB,)
BKJTFOUAFOIITHX CITOCOOHOCTH
BBICTPaNBaTh OTHOIIICHHUS C
OPYTUMH  JIOABMH, 3a00THUTHCH,
MPOSIBIISITh MHTEPEC M pa3pemaTh
KOH(JTHKTHI




OK 04. D¢pdextuBHO
B3aHMMO/ICHCTBOBATh U
paboTaTh B KOJJICKTUBE U
KOMaH]1€

FOTOBHOCTH K  CaMOpPAa3BUTHIO,
CaMOCTOSITEILHOCTU U
CaMOOITPENIEICHUIO;

MPII 07 oBmangeHue HaBBIKAMHU
Y4eOHO-HCCIIEIOBATEIBCKOM,
MPOEKTHON U COLMAJIBHON
JESITENBHOCTH;

OBnaseHne yHUBepCaTbHBIMU
KOMMYHUKATUBHBIMH JICHCTBUAMHU:
0) coBMeCTHAs ACATEIbHOCTD:

MPK 06 noHUMaTh U HCIOIH30BATH
NpENMYIIECTBA KOMAaHHOU
WHJIMBHIyaJIbHON PabOThI;

i

[IP6 08 ymerp omepupoBaTh MOHATHAMH: CIydalHBINA
OIBIT W CiIyyaiiHOe COOBITHE, BEPOSTHOCTH CIIy4alHOI0
COOBITHS; YMETb  BBIYHCIATH  BEPOSTHOCTH  C
WCIIONIb30BAHUEM TIpaUYecKuX METOAOB; IPUMEHSTH,
(opMyNBl  CIOKEHHsI W YMHOXKEHHSI BEpOSTHOCTEH,
KOMOHMHATOpHBIE (akThl U GOPMYJIBI MPH PELICHUH 337134,
OLICHUBATH BEPOSITHOCTH PEabHBIX COOBITHUI; 3HAKOMCTBO,
CO CIy4alHBIMH BENTMYWHAMH; YMCHUE TPHUBOAMTH
MpUMeEpHI IPOSIBIICHUS 3aKOHA OOJIBIIUX YHCEN B
MPUPOIHBIX U OOLIECTBEHHBIX SIBICHHSX;

[Py 06 ymers CBOOOJHO OIEPUPOBATH TMOHITHAMHU:
CTEleHb C LENbIM TIOKa3aTeneM, KOPEHb HaTypalbHOM
CTeIeHH, CTETICHb C

MPK 08
COBMECTHOMU
OpraHu30BbIBATH
KOOpJIMHUPOBAaTh JEHUCTBHS IO €€
JOCTHIKEHUIO:  COCTAaBJATh  IUIaH
JNEHCTBMM, paclpenensiTe poju ¢

NpUHUMATh  IIEJH
JIeATeIIbHOCTH,

Yy4€TOM MHEHUH Y4aCTHUKOB
00CyX/1aTh pe3ynbTaTh]
COBMECTHOMU paboThI;

MPK 11 koopmuHUpOBaTh U
BBITIONHATH paboTy B  yCIOBHSIX
peanpHOro, BHUPTYaJIBHOTO 3/
KOMOMHHUPOBAHHOTO
B3aNMOJICHCTBHS,

MPK 12 ocymiecTBasATh MO3UTUBHOE
CTpaTernyeckoe  IOBEACHHE B

Pa3IMYHBIX CUTYaIUAX, MPOSBIATH
TBOPYECTBO M BOOOpa’keHUE, OBITH
WHUIUATHBHBIM. Ognanenwne
YHUBEPCAIBHBIMHI  PETYISTHBHBIMIY]
JEHCTBUSAMU:

) IPUHSTHE CE0s U IPYTUX JIFOIEH:
MPP 18 mnpuHHMaTh MOTHUBBI H

apryMeHTBl [IpYTUX JIIoJed mpul
aHanm3e pe3ynbTaToB
NeATEIbHOCTH;

MPP 19 npusHaBaTh CBOE IpaBO U
[IPaBO APYTHUX JIOAEH Ha OIIUOKH;
MPP20 pa3BuBaTh CIOCOOHOCTH)
[MOHUMaTh MHP C MO3ULHUH APYTOro
YyeJIoBeKa

paloOHaTBHBIM MTOKA3aTEIeM, CTEIIEHb C JEUCTBUTEIBHBIM
(BEILIECTBEHHBIM) TIOKA3aTENIeM, JIOTapU(M YUCIIa, CHHYC,

HUKOCHHYC U TAHI'€HC ITPOU3BOJILHOI'O YHCJIA,

IIpy 08 ymerp CBOOOTHO OIEPUPOBATH MMOHATHAMHU:
rpaduk GyHKIMM, oOpaTHas (QYHKIMS, KOMITO3UIIUS
(dyHKUWH, nuHelHas QyHKIMS, KBaapaTtudHas (QyHKIWS,

cTerieHHass (QyHKIHS €  [EIbIM MoKa3aTeleM,
TPUTOHOMETPUYECKHUE (byHKIIHIH, oOpaTHbIe
TpUrOHOMETpHUYeckne  (QyHKIMHM, TIOKa3aTtenbHas U
norapugmuyeckass (GYHKIUH, yMETb CTPOUTH TrpaduKu
(hYHKITHH, BBIIOJNHATh  MPeoOpa3oBaHus TIPaUKOB
(hYHKITHH;

YMETh HCIIONB30BaTh Tpaduku GYHKIANA IS
W3y4eHUs IIPOLIECCOB M 3aBUCUMOCTEH IpU pEIICHUY
3a1a4 M3 JPYrux Y4eOHBIX IPEAMETOB M W3 peasbHOMN
PKU3HW; BbIpaKaThb (HOPMYyJIaMH 3aBHCUMOCTH MEXIY
BEINYUHAMY;

- CBOOOZHO OIEpUPOBATh IOHATHUAMH: YETHOCTh
(yHKLINM, NEPUOANYHOCTh (DYHKIMM, OrPaHUYEHHOCTH
(hyHKITIH, MOHOTOHHOCTD (PYHKITUH, SKCTpEMYM (hYHKITHH,
HauOosplllee W HaWMEHbIIee 3HAYeHHd (YHKIMH Ha
POMEXYTKE; YMETh IPOBOIUTH

ucclenoBanue QyHKINN;

YMEThb HCIOJIB30BaTh CBOICTBA W  IpadUKH
(hyHKIUI 715 peleHysl ypaBHeHHIA, HEPaBeHCTB U 3a/1a4 C
napamMerpaMu; n300paXkaTb Ha KOOPAMHATHOW IJIOCKOCTH
MHO)XECTBA PpELICHUM YpaBHEHHI, HEPaBEHCTB U HX
CHCTEM

OK 05. OcymecTBisTh
YCTHYIO ¥ IHCBMEHHYIO
KOMMYHUKAIIHIO Ha
rOCYAapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢
y4eToM 0cOOEHHOCTEN

B 001acTH 3CTETUYECKOTO
BOCIIMTAHUS:
JIP 16 scTreTHyeckoe OTHOIIEHHE K|

-IIP607 ymeTs orepupoBaTh MOHITHIMH: CPEIHEES
aprpMeTniIecKoe, MeaHa, HaubobIlee U HauMEHbLIee
3Ha4YeHus], pa3Max, AUCIepCHus, CTAHAAPTHOE OTKJIOHEHUE
qKICIOBOr0 Habopa; yMeHHe N3BJIEKATh,
MHTEPIIPETUPOBATH HHPOPMALIHIO, IPEJICTABICHHYIO B

MUpY, BKJIIOYas OSCTETHKY ObITa,
HAy4YHOTO u TEXHUUYECKOTO
TBOpPUYECTBA, CIOpPTa, TpyAa H

TabIMLax, Ha qUuarpamMmax, rpagukax, OTpaXkarollyto
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COLIMAJIBHOI'O U
KYJIbTYPHOI'O KOHTCKCTa

00IIIECTBEHHBIX OTHOLICHUH;

JIP 17 criocoGHOCTh BOCTIPHHUMATH
pa3iuyHble ~ BHUOBI  HCKYCCTBA,
TPaJULUd U TBOPYECTBO CBOETO H

JIPYTHX HapO/IOB, OIIYIIATH
IMOIMOHAJIBHOE BO3/ICHCTBHE
HCKYCCTBa;

JIP 18 yOeXACHHOCTh B 3HAUUMOCTH|
UIS  JIMYHOCTU U 06H160TBa|
OTEYECTBEHHOIO M MHPOBOTO
HCKYCCTBA, STHUYECKUX
KYJBTYPHBIX TpaIuIHii y|

HAPOHOT0 TBOPYECTBA,;
JIP19roToBHOCTH K
CaMOBBIPAKCHHIO B Pa3HBIX BHIAX
HCKYCCTBA, CTPEMJICHHUE MPOSIBIISATh
KauecTBa TBOPUYECKOM JTUYHOCTH;
OBnajicHNe YHUBEPCATHHBIMH
KOMMYHHUKATUBHBIMH JICHCTBUSMU:
a) oOmIeHue:

MPK 01 ocymiecTBisITh
KOMMYHHUKAIIMK BO BceX cepax
PKU3HU;

MPK 02 pacrioznaBaTh
HeBepOATBHBIC CPEIICTBA OOIICHHS,
[MOHNMAaTbh 3HAYEHUE COI[UATBHBIX
3HAKOB, PACIIO3HABATH
MIPEANOCHUTKA KOH(IUKTHBIX
CUTyaIluil ¥ CMATYATH KOH(DITUKTHL,
MPK 05 pa3BepHyTO U JTOTHYHO
M3IIaraTh CBOIO TOUKY 3PEHUS C
MCITONTb30BaHNEM SI3BIKOBBIX
CPEICTB.

CBOWCTBa peajbHBIX MPOLIECCOB U SIBIECHUH; IPENCTaBIATh
WHGPOPMAIHIO ¢ IOMOIIBIO TaONUI ¥ Jrarpamm;
WCCIIEZIOBATh CTATHCTUYECKUE TaHHBIE, B TOM YHCIE C
nprMEeHEeHHEeM TpapuuecKuX METOAOB 1 AIEKTPOHHBIX
CPEACTB;

- [IP6 09 meTh onepupoBaTh MOHATUSAME: TOUYKA, IPsIMAa,
MJIOCKOCTh, MPOCTPAHCTBO, IBYTPaHHBIN yrol,
CKpEIUBaIOIIecs MpsIMble, MapaJlIeTbHOCTh U
MepIeHANKYIISIPHOCTD MPSIMBIX U TUIOCKOCTEH, yroin
MEXTy MPSIMBIMH, YTOJI MEXY MPAMON U TIOCKOCTBIO,
[yTOJI MEXy MIIOCKOCTSAMH, PACCTOSHUE OT TOUKH J10
[JIOCKOCTH, PACCTOSHUE MEXAY PSIMBIMH, PACCTOSHUE
MEXTy MJIOCKOCTSIMU; - YMETh UCIIOIB30BaTh MPH
[PEIICHNY 3a/1a4 U3y4eHHBIC (PaKThl U TEOPEMBI
[IAaHUMETPUHN; YMEHHUE OLIEHUBATh Pa3Mephl 00BHEKTOB
OKpYXKaroILEero Mupa

OK 06. IIposBisaTh
TpakTaHCKO-
[MaTPUOTHYECKYIO
[TO3UIIUIO,
EeMOHCTPHUPOBATH
0CO3HAHHOE ITOBEJICHHE Ha
OCHOBE TPaJIUIIMOHHBIX
00IIIeYeI0BECUCCKHUX
IICHHOCTEH,

B TOM YHCIIE C y4ETOM
rapMOHH3AIUN
MEKHAIMOHATIbHEIX U

OCO3HaHUE
poccuiickon
rpaXIaHCKOW NICHTUYHOCTH;
LieJICHANPaBICHHOE pa3BUTHE
BHYTpPEHHEH NO3UIUH JIMYHOCTH Ha|
OCHOBE IyXOBHO-HPaBCTBEHHBIX
LIeHHOCTe HapojaoB Poccuiickoi
denepanny,  HUCTOPHUYECKUX U
HaLMOHAJIBLHO-KYJIBTYPHBIX
Tpaguuui, GOPMUPOBAHUE CUCTEMBI
3HaYUMBIX IIGHHOCTHO-CMBICIIOBBIX|
YCTaHOBOK, ~aHTHKOPPYHIIMOHHOTO
MHPOBO33PEHUS,

00y4aIOMMMHUCS

[TP606 ymers pemaTts TeKCTOBEIE 3a/1a4 Pa3HBIX THIIOB (H
TOM 4YHCIIe Ha TPOICHTHI, JOJIM M YacTH, Ha JIBUKCHHE,
paboTy, CTOMMOCTh TOBApPOB M YCIIYT, HAJOTH, 3aJa9d W3

oOnmacTH  ympaBieHHs  JUYHBIMA W CEMEHHBIMN
(hvHAHCAMW);  COCTaBIIATH  BBIPAKEHHS, ypaBHEHUS
HEpaBEHCTBA M HX CHUCTEMBI 110 YCJOBHIO 3aJadd
UCCIIEZIOBATh  TONYYCHHOE pEIICHHEe W OICHHBATH

IPaBIONOA0OHOCTh PE3YyIbTATOB;
[Ipy 01*ymers omepupoBaTh MOHATHSMH: OIpPEICICHHE,

aKCcHoMa, TeopeMma, CJIEACTBHE, CBOWCTBO, IIPH3HAK
JIOKa3aTelIbCTBO, PABHOCWIBHBIE (DOPMYIHPOBKH; YMETH
(hopmynupoBaTs 00paTHOE U
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MEXKP ETUTHO3HBIX
OTHOILIEHUH, TPUMEHATh
CTaHIapThI
AQHTUKOPPYTLIHOHHOTO
[OBeIEHU

[IPaBOCO3HAHUS, YKOJIOT TUECKOM
KYJIBTYPHBI, CITOCOOHOCTH CTaBUTh
[IeJIU U CTPOUTD KU3HCHHBIC
[1JIaHbL;

B gactu rpaxaaHcKoro
BOCITUTAHUS:

PJI1.02 ocoznanue cBOMx
KOHCTUTYIIMOHHBIX MPaB U
00513aHHOCTEH, YBaXKCHHUE 3aKOHA
U TIPaBOIOPSIJIKA;

JIP 03 mpunsiTHE TPaTUITIOHHBIX
HaI[MOHAJIbHBIX,
00IIICYEITOBEUCCKUX
FYMaHUCTHYECKUX U
IEeMOKpPaTHYECKUX IIEHHOCTEH;
JIP04 roToBHOCTB
MIPOTUBOCTOSTH HUICOJIOTUU
9KCTPEMHU3Ma, HAIMOHAIN3MA,
KceHo(poOwH, TUCKPUMUHAIIH
10 COIMAJIbHBIM, PEITUTHO3HBIM,
[PACOBBIM, HAIlHOHAIbHBIM
[IpU3HAKAM;

JIP 05 roToBHOCTH BeCTH
COBMECTHYIO JIESITeTLHOCTh B
WHTEepecax IrpaJIaHCKOro
o01IecTBa, y4acTBOBAaTh B
CaMOYTIPaBIICHUH B
o0mreoOpa3zoBaTeTbHON
OpTaHMU3aINN U JIETCKO-
FOHOIIIECKUX OpPTaHU3AINIX;

JIP 06 ymenme
B3aMMOJCHCTBOBATH C
COIMATTFHBIMU HHCTUTYTAMH B
COOTBETCTBHH C MX (YHKIIHSIMA
1 Ha3HAYEHHUEM;

JIP 07TOTOBHOCTBK
T'YMaHUTAPHON U BOJIOHTEPCKOU
TeSITeTHHOCTH;
[MaTPUOTHYECKOTO BOCTIUTAHUS:
JIP 08 chopmupoBaHHOCTH
POCCHUIICKOM rpa)aaHCKOU
WJICHTUIHOCTH, MATPUOTHU3MA,
YBa)KEHUSI K CBOEMY HapOJy,
YyBCTBa OTBETCTBEHHOCTH IIE€PE]]
Poaunol, ropaocTtu 3a cBoit
Kpaii, cBor0 Poanny, CBOM SI3bIK
U KyIIbTYpYy, TPOILIOE U
HacTosIIee
MHOTOHAIIHOHAIILHOTO Hapo/ia
Poccuu;

[IPOTUBOIIONI0KHOE YTBEPXKACHUE, IPUBOAUTH IIPUMEPHL U
KOHTPIIPUMEPBI, UCIIOJIB30BATh METOJ MATEMAaTHYECKON
MHIYKIWY; [IPOBOJUTH JOKA3aTENIbHbBIC PACCYKIECHUS IIPU
PEILLIEHUU 3a]1a4, OLEHUBATh JIOTMYECKYIO IPAaBUIIBHOCTD
pacCyKICHUN;

- IIpy 09* ymerb  CcBOOOAHO  ONEPHUPOBATE
IIOHATUAMMU. IMOCJICAOBATCIbHOCTD, apI/I(bMCTI/I‘IeCKaf
nporpeccus, TeOMETpHYEecKas Mporpeccusi, OeCKOHEYH(

yOBIBatOIIast TeOMETpHYecKast POrpeccus; YMETh 3aJ1aBary
[10CJIE0BATENbHOCTH, B TOM 4HMCIE C  IIOMOIIBK|

PEKYPPEHTHBIX (hOPMYIT;
- IIpy 19* ymeTh BBIOUpATh TOAXOIAIIMA METOT IS
peleHns 3aJaur; MOHUMaHWe 3HaYMMOCTH MATEeMaTHKH §
M3y4eHUU TPHUPOJHBIX M OOIIECTBEHHBIX TPOIECCOB X
SIBICHUI; YMETh pAaclo3HaBaTh MIPOSIBIEHHE 3aKOHOF
MaTeMaTHKH B HCKYCCTBE, YMETh IPHBOAUTH IPHMEPh
MAaTEMaTUYECKUX OTKPBITUM POCCHMCKOM UM  MHMPOBOY
MaTeMaTUYECKON HayKU
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JIP 09 niennocTHOE
OTHOIIICHUE K
roCyAapCTBEHHBIM
CHUMBOJIAM, HCTOPUUECKOMY
U IPUPOAHOMY HACIIECTHUIO,
naMsTHUKaM, TpaauuusIM
HapozaoB Poccun,
noctmwxenusMm Poccuu B
HayKe, ICKYCCTBE, CIIOpPTE,
TEXHOJIOTUAX U TPYIE;

JIP 10 npneiinas
yOEXKJIEHHOCTh, TOTOBHOCTh
K CIIYy’KEHHUIO U 3aIUTE
OreuecTBa,
OTBETCTBEHHOCTbH 3a €r0

Cyan0y;

OK 07. ConeiicTBOBaTh
COXPAaHEHUIO OKPYXKaroLIeil
Cpenbl, pecypcocOepekeH o,
[IPUMEHATH 3HAHUS 00

N3MCHCHUU KIIMMATa, IPUHIUITBL

OepexITMBOrO MPON3BOJICTBA,
A PeKTUBHO IEHCTBOBATH B
Ype3BbIYAMHBIX

CUTYaIUsIX

JIP 29 He npuHUMAaTh
JIEUCTBUSA, IPUHOCSIIUE
BpE/l OKpYy>Karolen
cperne;

JIP 30 ymers
TIPOTHO3UPOBATH
HEOJIarOpUSTHHIC
9KOJIOTUYECKHIE
[TOCTIEICTBUS
MIpeaIPUHIMAEMBIX
JIEUCTBUM, IPENOTBpAILIATh
1X;

JIP 31 pacmmpuTs OIBIT
TeSITeTHHOCTH
SKOJIOrHYECKON
HaIpaBIICHHOCTH;

MPII 15 pazpabaTeiBaTh
TJIaH PerIeHus PooIeMbl
C Y4EeTOM aHalm3a
AMEIOTINXCS
MaTepuaIbHBIX U
HeMaTepUAThHBIX PECYpPCOB;
MPII 16 ocyiiecTBasATH
LieJICHAIPABICHHBII
[TOHCK TIEPEHOCa CPENICTB
U CIIOCOOOB JICHCTBHS B
poheccCroHaIbHYIO
cpeny;

MPII 17 ymers
[IEPEHOCHUTDH 3HAHUA B
[MO3HABATEIHHYIO U
[IPaKTUYECKYI0 00IacTH
JKU3HEIEATEIbHOCTH,
MPII 19 npenarats

-[TP6 04 ymerb orepupoBaTh MOHATUSAMHE: QYHKIIUS, HETPEP]
nepBooOpa3Hasi, oNpeieiecHHBIA HHTErPall; YMETh HAXOAUTh
(hyHKIWH, UCTIONB3YS CIIPABOYHBIE MATEPHAIIBI; HCCIIEIOBATE
MOHOTOHHOCTh, HAXOJIUTh HAUOOJBIINE U HANMEHBIIIHE 3HAT
MHOT'OWICHOB C MCIIOJIb30BaHUEM ariapara MaTeMaTHIeCKOT
MpY pelleHnH 3aJ1a4 Ha JIBUKEHHE; PElIaTh IPAKTHKO-OpHEH
HaMEHbIITNE 3HaUYeHNs], Ha HAaXOXKJEHNE ITyTH, CKOPOCTH U 'y
IIP6 11 ymers omepupoBaTh TMOHATHUSIMHU: IBIKCHHEC B
MPOCTPAHCTBE; MCIIOIB30BATh OTHOIIEHHE IJIOMIAIeH TTOBEP
MIpPH PELICHUH 3a/1aY;

IIP6 12 yMeTh BBIYHCIATH TEOMETPUUCCKUE BETUUUHBI (T
MMOBEPXHOCTH ), HCTIONB3YS H3yUCHHBIE

(hopMyITBI U1 METOBI
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HOBBIC MIPOCKTHI,
OILICHUBATH UJICH C
MO3UILIMY HOBU3HBI,
OpPUTHHAIBHOCTH,
MPAaKTUYECKON
3HAYUMOCTH;

MPP 08 naBath orieHKY
HOBBIM CHUTYaIUSM,
BHOCHUTH KOPPEKTUBHI B
NS TENBHOCTD, OIICHUBATH
COOTBETCTBHE
pE3yNBTATOB LIESIM

[1K 3.3. OcymiecTBisTh
[IPUTOTOBJIEHIE, TBOPYECKOE
oopmIieHHE U TTOJITOTOBKY K
[peasin3alny cajlaToB

[Pa3HOOOPa3HOTr0 ACCOPTHMEHTA.

JIP 24 ToTOBHOCTH K
AKTUBHOU JIeATEITHHOCTH
TEXHOJIOTUYECKOUN 1
COLMATBHOM
HAIIPABJICHHOCTH,
CITIOCOOHOCTh
MHUTAAPOBATH,
TJIAHUPOBATH H
CaMOCTOSITEIHHO
BBITIOJTHATH TaKyHO

e TETbHOCTD; .

JIP 25 untepec k
[pa3IUYHBIM chepam
pohecCuoHaIbHON
NesITeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIN
BBHIOOD Oymymei
npodeccuu u
[pEaIN30BbIBATH
COOCTBEHHbBIE KU3HEHHBIC
[JIaHbI;

MPII 01 camocTosiTenbHO
(hopmynupoBaTh U
AKTYalu3UpPOBATh
npooiiemMy,
[paccMaTpuBaTh ee
BCECTOPOHHE;

MPII 16 ocymecTBisTh
[[eJICeHAIIPaBICHHbBIN
MOVCK MepeHoca CPECTB
U CrIocoOOB JEHCTBUS B
po(eCCHOHATILHYIO
CPEay;

MPK 08 npuHuMath 1enu
COBMECTHOM
NMesITeNEHOCTH,
OpraHU30BBIBATH U

KOOPJIMHUPOBATh

IIP6 06 ymeHue permaTh TEKCTOBBIE 3314l Pa3HBIX THIIOB

(B TOM YHCIIe Ha MPOIIEHTHI, IONH U YaCTH, HAa IBUKEHHE,
paboTy, CTOMMOCTh TOBapOB M yCIIYT, HAJIOTH, 33/1a41 13
00JIaCTH yIIpaBIICHUS JINYHBIMA M CEMEHHBIMU (PHHAHCAMM );
HEPaBEHCTBA M UX CHCTEMBI 110 YCIOBHUIO 3a/1a4H,
WCCIIe/IOBATh TIOYYEHHOE PEIICHUE U OI[CHUBATh
MPaBJIONOI00HOCTh PE3yIbTaTOB

1P 09ymenne onepupoBaTh MOHATHUSIMH: TOUKA, IPSIMast, I
YTOJI, CKPEIIMBAIOIIUECS TIPSMbIE, TApaLIeTbHOCT U MEPIIEK
YOl MKy IPSIMBIMH, YTOJ MEX]Ly MPSIMOH U TIOCKOCThIO,
[paccTosHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHIE MEKIY TS
[UIOCKOCTSIMHU; YMEHHUE UCITOIb30BATh MPH PEIICHUH 33124 U
[UTAHUMETPUH; YMEHUE OIICHUBATh Pa3Mepbl 00BHEKTOB OKPY
I1P6 10 ymeHue orepupoBaTh MOHATHSIMA: MHOTOTPaHHHUK, Ci
napajuiesenume, Mpu3mMa, TupamMua, GUrypa u moBepxHOCT
cdepa, ceueHns GUTYpBI BpalICHUS, TUIOCKOCTh, KAacaroIasics
MMOBEPXHOCTH MTHUPAMHU/IBL, TPU3MBI, KOHYCA, IIHIHHPA, TUIOI!
MPSIMOYTOJILHOTO MapajuielleuIeaa, TUPaMUIBI, IIPU3MBI, 111
M300pakaTh MHOTOIPAHHHUKH W TIOBEPXHOCTH BPAIICHUS, VX |
YepPTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPENICTB; YMEHHUC
MPOCTPAHCTBE; yMEHHE PACTIO3HABATH MTPABUIIBHBIC MHOTOTD:
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TeficTBUS TIO e¢

ITOCTH KEHHIO: COCTaBIIATh
M1aH ACHCTBUM,
[pacIpeiessiTh POt C
[Y4ETOM MHEHUI
[Y9aCTHHKOB, OOCYXIaTh
[pE3yJIbTaThl COBMECTHOM
[paboThl;

MPP 10 ucrnonb3oBath
pueMBbl pediaeKcun s
OIICHKU CUTYallUH,
BHIOOpA BEPHOTO
[peIIeHMUS.

[1K 5.2. OcymiecTBiIsTh

[IPUT'OTOBJICHUEC U ITOATOTOBKY K

MCTIOJIE30BAHHIO OTAETOYHBIX
oy padpuKaToB Aj1s
XJ1€000YII09HBIX, MyYHBIX
KOHJIUTEPCKUX U3JIETUH.

JIP 24 roToBHOCTB K
AKTUBHOU JIeATEITHHOCTH
TEXHOJIOTUYECKOUN 1
COIIMaIbHON
HaNpaBJICHHOCTH,
CIIOCOOHOCTh
MHUTAAPOBATH,
TJIAHUPOBATH H
CaMOCTOSITETHHO
BBITIOJIHATH TaKyIO
NesITeNbHOCTD; .

JIP 25 untepec k
[pa3IUIHBIM chepam
pohecCuoHATbHON
NesITeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIN
BBEIOOD Oyymien
npodeccuu u
[peaIn30BbIBATH
COOCTBEHHbBIE KU3HEHHBIC
[JIaHbI;

MPII 01 camocTosiTenbHO
(hopmynupoBaTh U
AKTYalu3UpPOBATh
npooiiemMy,
[paccMaTpuBaTh ee
BCECTOPOHHE;

MPII 16 ocymecTBisTh
[[eJIeHAIIPaBICHHbBIN
MOVCK MepeHoca CPECTB
1 CrIocoOO0B JEHCTBUS B
po(eCCHOHATIBHYIO
cpeny;

MPK 08 npuHuMath 1enu
COBMECTHOM
NMesITeNEHOCTH,

OpPTraHHU30BbBIBATH U

[1P6 06 ymenue pemiath TEKCTOBBIE 3a7]a4l Pa3HBIX THIIOB (B
4acTH, Ha JIBUKEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIIYT, H
MTMYHBIMU U CEMEHHBIMH (PUHAHCAMH ); COCTABJIATH BBHIPAKEH]
CHCTEMBI 110 YCIIOBHIO 3aJ]aul, UCCIIEOBATH MOMYyYeHHOE Pel
MPaBJONO00HOCTh PE3yIbTATOB.

IIPG 10 ymenue omepupoBaTh MOHATHUSIMI: MHOTOTPAHHUK, C
napajiesenumne, pu3Ma, MupaMua, GUrypa u MoBepXHOCT
cdepa, ceueHns GUTYpBI BpalIeHUs, TIIOCKOCTb, KACAIOIIasCs
MOBEPXHOCTH MTUPAMHUJIBL, IPU3MBbI, KOHYCA, IIHIIHH/PA, TUIOII
MPSMOYTOJILHOTO MapaJuielleuIe/Ia, THPaMUIBI, TPU3MBIL, I1¥
M300pakaTh MHOTOTPAaHHUKN M TIOBEPXHOCTH BPAILICHHS, UX |
YEePTEKHBIX HHCTPYMEHTOB U DJICKTPOHHBIX CPEIICTB; YMEHHUC
[POCTPAHCTBE; YMEHHE PACIIO3HABATH MTPABHIBLHBIE MHOTOTD:
IIP6 12 ymeHuMe BBIYUCIATE TEOMETPUUCCKIE BETUIMHBI (JITE
MIOBEPXHOCTH ), UCIIONb3Ys U3y4EHHbIE ()OPMYIIBI U METOJBI

14



KOOPJIMHUPOBAThH
meiicTBUS TIO e¢
ITOCTH KEHHUIO: COCTaBIIATh
M1aH ACHCTBUM,
[pacIIpeiesIiTh POJIH C
[Y4ETOM MHEHUI
[Y9aCTHHKOB, OOCYXIaTh
[pE3yJIbTaThl COBMECTHOM
[paboThl;
MPP 10 ucrnonb3oBath
rpreMbl pedaexcuu s
OIICHKU CUTYallUH,
BBHIOOpA BEPHOTO

CIICHMUSL.

[1K 5.5. OcymiecTBIATh
M3rOTOBJIEHUE, TBOPUECKOE
oopmiieHHE, TOITOTOBKY K

[p€ain3aliiv MMUPOXKXHBIX U TOPTOB
[Pa3HOOOPA3HOI0 ACCOPTHMEHTA.

JIP 24 roTOBHOCTH K
AKTUBHOM JESITEIILHOCTH
TEXHOJIOTHYECKOM 1
COIIMaIbHOMI
HAIIPABJICHHOCTH,
CIIOCOOHOCTH
MHUTAAPOBATH,
TJIAHUPOBATH H
CaMOCTOSITEIBEHO
BBITIOTHATH TAKYIO
TEeSITEILHOCTD; .

JIP 25 untepec k
[pa3IUYHBIM chepam
pohecCuoHATbHOU

eI TETbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIN
BBEIOOD Oyymen
npodeccuu u
[peaTM30BbIBAThH
COOCTBEHHEIE JKU3HEHHEIES
[IJIAHBI;

MPII 01 camocTosTEIIHFHO
(hopmynupoBaTh U
AKTyallu3UpOBaTh
npooiiemMy,
[paccMaTpuBaTh ee
BCECTOPOHHE;

MPII 16 ocymecTBasATh
[[eJIeHAIIPaBICHHBIN
MOVCK MepeHoca CPECTB
1 CIIOCOOOB JCHCTBUS B
po(eCCHOHATILHYIO
cpeny;

MPK 08 npuHumMate 1enu
COBMECTHOM

JICATCIIBHOCTH,

TIPG 09 ymenue onepupoBaTh MOHATUSMH: TOYKA, MpsAMas, I
YroJl, CKpeIMBAOIuecs: IpsMble, MapauleIbHOCTh U MepIiel
VIOl MEXAYy NPSMBIMH, Yol MEXAy NpsSIMOH U TUIOC
pAacCTOSHHE OT TOYKH [0 IUIOCKOCTH, PACCTOSHHE Me
[UIOCKOCTSIMU; yMEHHE HCIOIb30BaTh MpPU pEHIeHUH 32
[UIAHUMETPUH; YMEHUE OIICHUBATh Pa3Mepbl 00BEKTOB OKPY
[IP6 10 ymenue omepupoBaTh MOHATHSIMH: MHOTOTpaH
napaJieNienumnes, mpu3Ma, nupamuaa, Gurypa u moBepxHO
cepa, cedeHust GUTYpBI BpAILIEHHs], INIOCKOCTD, KACAIOIIAsIC
MOBEPXHOCTH THUPaMUJIBL, TPH3MBI, KOHYycCa, IIHIWHP
IPSAMOYTOJIBbHOTO Iapajulelienuiesna, MUpaMUIIbl, PU3MBI
n300paxkaTb MHOTOTPAaHHMKH U IIOBEPXHOCTU BpaLICHUS,
YEPTEKHBIX HHCTPYMEHTOB M 3JEKTPOHHBIX CPEACTB; )
IIPOCTPAHCTBE; yMEHHE PACIIO3HABATH [IPABUIIbHBIE MHOTOT'D:
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OpraHU30BbIBATH U
KOOPJIMHUPOBATh
TeficTBUS TI0 e¢
ITOCTHKEHHIO: COCTAaBIIATh
[UIaH ICHCTBHI,
[pacIpeiessiTh POt C
[Y4ETOM MHEHUI
[Y9aCTHHKOB, OOCYXaTh
[pE3yJIbTaThl COBMECTHOM
[paboTHI;

MPP 10 ucrnonb3oBath
MpreMbl pedaexcuun s
OIICHKU CUTYallUH,
BHIOOpA BEPHOTO
[pEIICHMUSL.

1.2 Cucrema KOHTPOJII M  OUEHKHM OCBOCHHMS  IPOTrPaMMbI
001eo0pa3oBaTeIbHOM TUCHIUILIMHBI
1.2.1. ®opmbl nnpoMexxyTouHol arrectanuu mo OO/]

O6meoOpa3oBaTenbHast TUCIUTIIINHA DopMbI TPOMEKYTOUYHOM aTTeCTAI[UU

OO/. 05 Marematnka OK3aMeH

1.2.2 Opranmzainusi TEKyIIETO KOHTPOJS YCHEBAEMOCTH, MPOMEKYTOUHON
aTTecTallii 10 WUTOTaM  OCBOGHHA  MpOTrpaMMbl  001eoOpazoBaTeIbHOM
JTVCLUILINHBI

Texkymuii KOHTPOJIb MPOBOIATCS BO BpeMs ayJUTOPHBIX 3aHIATHH 1O MaTreMaTUKe B
COOTBETCTBUU C y4eOHBIM IUTaHOM U pabouei mporpammbl OOJ.05 «Matemaruka» Mo BceM
paznenaM nmporpaMmel. Pe3ynbrarel 00ydeHHs OMPENeNsioT, YTO 00y4Yarouecs T0KHBI 3HATh,
MOHUMATh U AEMOHCTPUPOBATH 110 3aBEPILICHUU U3YyUCHHS IUCIUTUIHHBI.

Jns  GopMHpOBaHUS, KOHTPOJS W OLEHKH pe3yJlbTaTOB OCBOCHHS Y4eOHOW JMCHUIUIMHBI
UCIOJb3YyeTCs CHUCTEMa OLIEHOYHBIX MEPOIPUATUH, IPEACTaBISIONas coO00H KOMIUIEKC y4eOHbIX
MEpPONPUATHH, COTNIACOBAHHBIX C pe3yJabTaTaMU O00ydeHUs U CHOPMYIHUPOBAHHBIX C y4ETOM
@I'OC COO (mpeametnsle pe3ynbraTsl o aucuumiuse) 1 I'OC CIIO.
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2. 3aganus s KOHTPOJS M  OUEHKHM OCBOCHHMSI IPOIrpamMMbI
001Ieo0pa3oBaTe IbHOM TUCHMILIMHBI

2.1. 3apaHus i TeKyero KOHTPOoJIA

(I)OH}I OLCHOYHBIX CPEACTB LIS BXOJAHOI'0O KOHTPOJIA

BxoaHO# KOHTPOJIb COCTOMUT U3 3aJlaHUi, B3ATHIX U3 OTKpbIToro 6anka OI'D u BIIP mo
Maremaruke. Ha BbImoJIHEHUE 3aaHUN BXOJHOTO KOHTPOJIA maetcs 1 akajgemudeckuit dac (45

BX0/1HO# KOHTPOJIb COCTOUT UX 2-X YacTel: 00s13aTeIbHON U IOTIOTHUTEIbHOM.

OOsi3aTennbHass 4YacThb COJEPXKUT 3alaHus MHMHUMAJIbHOTO 0053aTeIbHOrO YPOBHS,
JOTIOJTHUTEIbHAS YacTh — 00JIee CIIOKHBIE 3a/JaHus.

[Ipu BeIMOTHEHUN 3aJaHUI TPEOYETCsl MPECTABUTH XOJI PEIICHUS U YKa3aTh MOJTYYCHHBIN
oTBeT. [IpaBUIBLHO BBHITIOJIHEHHOE 3a7laHUE W3 00s3aTEIHHOM YacTH OIICHUBAETCS B OJWH Oasli;
MPABWJIBHOE BBITIOJHEHUE 3aJIAHUHN JOTIOJIHUTEIBPHOW YacTH OIeHWBaeTcs 3 OamuramMumian 1-2
0ayuIaMy 3a YaCTHYHOE pelleHue.

bannel, monydeHHbIC 32 BCE BBITIOJTHEHHBIC 3a/IaHUSI, CYMMUPYIOTCSI.

IlIkana nepesoda 6a1106 6 oOmmemKu RO NAMUOANTLHOI CUCHEME

Ommemka Yucno 6annoe,
Heo0xo00umoe 0151 NOJIy4eHUs OMmMemKu
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

Oo0pa3oBaTtesibHbIE Pe3yJbTAaThl, MOJIEKALIME POBEPKe (3JIEMEHThI):
J1P6 1, PG 5, IP6 6, Z1P6 9, /1P6 12, /1P6 14.

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

K 1.1.TIK 1.2

3apanusa BXOJHOI'0 KOHTPOJIA

0o0s3aTeILHAA YACTD

Ilpu pewenuu 3adanun 1-4 3anumume npasunbHLIL oOMEem U3 Uemblpex
nPeoI0HCeHHBIX:

1. (1 6amn) Packpoiite GpopMyITy COKpAIEHHOTO yMHOKeHHs a°-b?:

A) a2-2ab+b%B) (a-b)(a+b); B) a’+2ab-b?; I') (a-b)(a-b)

2. (1 6amn) Inomans TpeyrolbHUKA BEIYUCISETCS 1O (OpMYIIE:

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

0 s,

3. (1 6anm) Kakoe u3 cneayromux 4uces 3aKI04eHO MEXy YHCIaMU 17 4 8

A)0,4;5)0,5;B)0,6;T) 0,7
4. (1 6ann) Jdans! rpaduxu pynkuuit. Kakas ¢popmyna cootBeTcTByeT rpaduky 3):

17




1) - 2) | 3)

o[ 11| o[ 1 o[ 1

1 9
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Ilpu évinonnenuu 3adanuit 5-8 3anuwiume xo00 peuwienus u nOJIYYEeHHbLIL OMeemn.
I 11

5. (2 6amna) Beruucnure: 2 5

6. (2 Gamra) Pemmre ypaBHerue X>-7x+10=0. Ecnn ypaBHeHHe HMeeT Gojee OJHOTO
KOPHS, B OTBET 3aIUIINTE MEHBIINNA U3 KOPHEU.

7. (2 6amma) Jlns pemonTa Tpedyercs 57 pynoHoB 00oeB. Kakoe HanMeHbIlee KOJTHIEeCTBO
nmayek OOOMHOro Kies HY)KHO JJIsi TaKoro pPEeMOHTa, €ciii | Tmayka Kies paccuuTaHa Ha 5
PYJIOHOB?

8. (2 6amma) Beicora BH napamnenorpamma ABCD nemut ero ctopony AD Ha otpesku
AH=2 wu HD=32. [uaronams mnapamienorpamma BD paBna 40. Haligute mmomanb
napajuiesiorpamma.

EOHOJIHI/ITEJIBHaﬂ 4acTb

Ilpu evinonnenuu 3adanusa 9 3anuwiume xo0, 060cHo6anue peuwieHus U noJayYeHHbLI
omeem.

9. (3 6anna) Pp16010B POIUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX IO
TEYEHHIO PEKH, 3aTeM OpOCHII SKOPb, 2 yaca JOBWJI PbIOY U BepHYJICS 0OpaTHO yepe3 5 4acoB OT
Hayana myremectBus. Ha kakoe paccTosiHuEe OT MPUCTaHU OH OTIUIBLI, €CIM CKOPOCTh TeUEHUs
peKu paBHa 2 KM/4, a COOCTBEHHAasi CKOPOCTb JIOJKU 6 KM/4?

ITAJIOHLI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aaHus
OTBeT b b B A 2,7 2 12 816 8

@DoHJ OLIEHOYHBIX CpeacCTB AJd TEKYIIECI0 KOHTPOJIA

Texymuii KOHTPOJb MPOBOJATCS BO BpeMsl ayJUTOPHBIX 3aHATUH IO MaTeMaTHKe B
COOTBETCTBUHU C Yy4eOHBIM IIaHOM M paboueil mporpammel OOJ.03 «MaremaTHka» Mo BCEM
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pasgenam mporpamMmbl. TeKylIMil KOHTPOJb COCTOMT M3 JIBYX YacTEH: TEOPETHYECKOM U
npakTuieckoi. [Ipu sTom oOyuaroiuecs noay4aroT JBE OTMETKH.

Teopernueckass 4acTb MPOXOAUT B (JOpME YCTHBIX OTBETOB: OOy4aroIIMecs BBITSATHUBAIOT NAThH
KapTOueK C BOIIPOCAaMH, JAIOT MOJIHBINA OTBET (CO CIIMCKOM BOIIPOCOB OOyYarOIINeCs] 3HAKOMSATCS
B HayaJle U3y4yeHus pasjena).

IIkana nepeBoaa 6a/1J10B B OTMETKH M0 NATHOAILHOM cUCTEMeE

OtmeTka KonnuecTBo BEpHBIX OTBETOB HAa TEOPETUUECKHE BOTIPOCHI
«3» ynoBa 3

«4» xopoio 4

«5» OTJIMYHO B

Ha BbInmosiHeHue mpoBepouyHOW paboThl MO MareMaTuke naaercss | akajgemuueckuid 4dac (45
MUHYT).

[TpoBepounas pabota coctout ux 2-x yacteid. B mepBoil yacTu mpeanaraeTcsi BBITIOJTHUTH 4
3aJlaHus - BBIOPATh MPABUIIBHBIN OTBET U3 YEThIPEX MPEI0KEHHBIX.

Bo BTOpoOii yacTu npeanaraercs BBIIOJHUTH 6 3a7aHuil - 0()OPMUTH XOJ PEIIeHUs U 3alncaTh
MOJTY4€HHBIN OTBET.

3a mpaBWILHOE BBINOJIHEHHE JHOO0TO 3a/aHus MEpBOM YacTH OOydaroluics MOydaeT OAMH
Oanna. [IpaBuibHOE BBIMOTHEHWE 33/TaHWN BTOPOM YacTH OIleHUBaeTcs 2 Oamnamu uian 1 Gammom
3a YaCTMYHOE peIIeHHE.

banbl, nomy4yeHHbIe 3a BCE BBINOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCS.

IIkana nepeBoaa 6aJ1JI0B B OTMETKHU N0 NATHOAILHON crucTEeMe

OTMmeTKa Yucno 6aiioB, HEOOXOIUMOE IS TTOTYICHUS
OTMETKH
«3» ynos 8-10
«4» xopoio 11-13
«5» OTJIMYHO 14=16

Bo BTopoii yacTu mpezsaraercs BBINOJHUTH 6 3agaHuil - O(QOPMHUTH XOJ pEUICHUS U
3anMcarh MOJYYEHHbIH OTBET. 3a MPaBWJIbHOE BBHINOJHEHHE JIOOOr0 3aJaHusl MEepBOil YacTu
oOyuarouiics moiydyaer oauH Oamna. llpaBunbHOE BBINOTHEHHE 3aJaHUl BTOPOW YacTH
onieHuBaercsa 2 Oamnamu wiu 1 OamuioM 3a 4acTUYHOE pelieHue. bambl, moiydyeHHbIe 3a BCe
BBITIOJIHEHHBIC 3a7aHusl, cymMupytortes. lllkana nepeBoaa 6amioB B OTMETKU MO MATHOATIHLHON
cUCTeMe

Paznen 2: «[IpsiMbl 1 IJI0CKOCTHY, «KOOpANHATHI H BEKTOPHI»
Oopazoeamenvhsie pezyivmanol, noonexdcauiue npogepke (I1emenmot):
JAP6 1, 1P6 9, IP6 11, JIP6 12, /IP6 13, /1P6 14.

OK 01, OK 03, OK 05, OK 07.

Teopernyeckne BONPOCHI:
Coopmynupyiite Teopemy [Tudaropa.
[lepeuncnnure oCHOBHBIE (PUTYPBI B IPOCTPAHCTBE.
[lepeuncaure criocoObl 3aJaHNS TIOCKOCTH.
[Iponomwkute Teopemy: «Ecmum oaHa u3  JABYX  HapayIeNbHBIX — HPSMBIX
NEePIEHANKYIISIPHA TUIOCKOCTH, TO...).

el A
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5. Ilponomxure Teopemy: «Eciu nBe napajuieiabHble MIOCKOCTU NMEPECEKAIOTCS TPEThEH,
TO...».
6. CdopmynupyiiTe onpeaesieHue ABYTPaHHOTO yTiia.
7. PackpoliTe NOHATHE «YTOJI MEXAY MPSIMbBIMI.
8. Ilepeuncnure B3aMMHOE PACIOJIOKEHHUE ABYX MPSIMBIX B TIPOCTPAHCTBE
9. Kakwue npsMble Ha3bIBAIOTCS MapaICIbHBIMUA B TIPOCTPAHCTBE?
10. Kakue npsiMble HAa3bIBAIOTCS CKPEUIMBAIONIUMHUCS B IPOCTPAHCTBE?
11. Kakue npsiMble Ha3bIBAOTCS NEPIEHANKYIISIPHBIMU B IPOCTPAHCTBE?
12. Iepeuncnure B3aMMHOE PACHOJIOKEHNE TPSMON U TNIOCKOCTH B IPOCTPAHCTBE.
13. PackpoiiTe MOHATHE «yroJl MEXKAY MPSIMON M TUIOCKOCTBIOY.
14. PackpoiiTe NOHATHE «TAPATUIETBHOCTD MPSIMON U TIIOCKOCTHY.
15. PackpoiiTe NOHATHE «IEPIEHIUKYISIPHOCTD MPSAMOU U MIIOCKOCTH.
16. TlepeuncnuTe B3aMMHOE PACIIOIOKEHHUE IBYX IIOCKOCTEH B IPOCTPAHCTBE.
17. PackpoiiTe MOHATHE «YrOJl MEX/Y IJIOCKOCTAMUY.
18. PackpoiiTe MoHATHE «ApAIIIETEHOCTD IIOCKOCTEN.
19. PackpoiiTe MoHATHE «IIEPIIEHANKYISIPHOCTD IIIOCKOCTEN.
20. Kak HaliTH paccTOSIHHE OT TOYKH JIO TIPSIMO¥?
21. Kak HalTH pacCTOSIHUE MKy MPSIMBIMH?
22. Kak HalTH pacCTOSIHUE MEXTY IIOCKOCTSIMH?
23. Tlpopomkure onpeneicHue: «lIIepmeHauKyasp — 3To...».
24. Tlponomwxkute onpenenenue: «HakmoHHast — 3T10...».
25. IIponomxkute onpenenenue: «[Ipoekius HAKTOHHON — 3TO...)».
26. [lepeuncnure cBOWCTBA MapauICILHOTO MPOCKTHPOBAHUSI.
27. VI3 4ero coCcToUT NpAMOYTOJbHAsl CUCTEMAa KOOPJMHAT B IPOCTPAHCTBE?
28. Ecnu TouKa JISKUT B IJIOCKOCTH Xy, Kakas KOOpAUHATA y Hee HyseBasi?
29. TlpuBenuTe mpuMep KOOPAUHAT TOUKH A, KOTOpas JIE)KHUT HA OCH Z.
30. PackpoiiTe MOHATHE «BEKTOPY.
31. Kakue BeKTOPHI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?
32. Kakue BEKTOPBHI Ha3bIBAIOTCS MEePIECHANKYIISIPHBIMU?
1 BapuanT
Oobs13aTesbHAS YaCTh
IIpu pemienun 3ananuii 1-4 3anumuTe NPABUJIbLHBIH 0TBET M3 YeThIPeX NMpei0KeHHbIX.
1. (1 6amn) Pacimudpyiite KpaTKyro 3amuch: a€p.
A) TouYKa a MPUHAUICKHUT IUIOCKOCTH 3; b) Touka a npuHauiexxuT npsMoi ; B) mpsmas a
MPUHAICKUT TUIOCKOCTH [ ') mpsiMast a mepecekaeT IIoCKOCTh .
2. (1 6amn) IIpsimeie AB u CJ] ckpemuBarorcs. Kakoe pacnonoxenue umerot npsimbie AC u
B/1? A) napannensubie; b) nepnenauxynspusie; B) ckpemuBatorcs; I') mepecekarorcs.
3. (1 6amn) Jansr Touku A (1,0,5), B(-2,0,4), C(0,-1,0), J1(0,0,2). Kakue u3 HEX nexat Ha
koopauHaTHOU npsimoit Oy? A) A; b) B; B) C; I') /1.
4. (1 6amn) Jans Touku A (2,0,5), B (2,4,-2) C (-2,6,3). CepenuHoii Kakoro oTpe3Ka sSBIsSETCS
touka M (0,3,4)? A) AB; b) BC; B) AC; I') CB.
IIpu BhINO/IHEHNH 3aJaHUI 5-8 3anMIIKMTE X0/ pPelIeHUs] H MOJYy4YeHHbIN 0TBET.
5. (2 6anna) Yepes koH1bl oTpe3ka AB u ero cepenuny M npoBezieHbI apasuiebHble MPsIMBbIe,
IIEPECEKAIOIINE HEKOTOPYIO INIOCKOCTh B Toukax Al, Bl u M1. Haitnure nnuny otpeska MM,
ecnu oTpe3ok AB He nepecekaeT miockocTh U eciiu AA1=5,2cm, BB1=8,4cm.
6. (2 6anna) [Ipsmeie AC, AB u A/l nonapHo nepnenaukyispasl. Haiinure orpesok CJ1, ecau
AB=5 cm, BC=13 cm, AJI=9 cm.
7. (2 6anna) dansl BekTops! a(-6,0,8) , B(-3,2,-6). Halinure ckanspHoe mpon3BeIeHUE BEKTOPOB.
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8. (2 6amna) Jlans BexTopsr a(-6,0,8), B(-3,2,-6). Haiiiure KOCUHYC yriia MEXIy BEKTOPAMHU.
JlonoJIHUTeIbHAA YACTh
IIpu BHINOJHEHUH 32JaHUS 9 3aNUIIMTE X0/1, 000CHOBAHUE PellleHUs U NMOJy4YeHHbIH 0TBeT.
9. (3 6anna) PaccrosiHue oT cTeHbI 3aBoja 10 ckiaga 8M. Llex 3aBoia pacmosiokeH Ha TPeTbeM
JTa)ke Ha BBICOTE 7,2M OT ypoBHS 3eMiu. Kakoil JUIMHBI HY)XHO MOCTPOHTH KEN0O s
TPAHCIOPTHPOBKHU FOTOBOM MPOTYKIIMHU U3 IIeXa B CKJIaJl, €CIHM BHICOTA IPHUEMHOM MmoJIku 1,2 M
2 BapuaHT
OO6s3arenbHast 4acThb

[Tpu pemennu 3aganuii 1-4 3anuImmTe MPaBUIBHBINA OTBET U3 YETHIPEX MPEIOKEHHBIX.

1. (1 6ayn) Pacmmudpyiite kpaTkyro 3amuch: alf.
A) TouKa a MPUHAISKHT IIIOCKOCTH [3; B) Touka a mpuHAUIeKUT npssmoit [; B) mpsmas a
MEePIIeHINKYIISIpHA TUIOCKOCTH [5; ') mpsimast & mepecekaeT IIOCKOCTh 3.
2.(1 6amn) ITnockocTr a 1 f HEe UMEIOT OOIMKX To4YeK . KakoBO MX B3aMMHOE pacrioyioskeHue?
A) nmapannensHsl; b) nepecekarores o npsamoii; B) coBnanatot; I') ckpenuBatorces. .
3. (1 6amn) Jansr rouku A (1,0,0), B(-2,0,4), C(0,-1,0), Z1(0,0,2). Kakue n3 HEX nexaT Ha
koopauHaTHOU nipsimoit Ox? A) A; b) B; B) C; I) /1.
4. (1 6ann) Jansl Touku A (2,0,5), B (2,4,-2) C (-2,6,3). CepenuHoii Kakoro oTpe3Ka sBIsSeTCs
touka M (2;2;1,5)?
A) AB; b) BC; B) AC; T') CB.
IIpu BeInOTHEHHMH 3a1aHu 5-8 3anuIIKTE X0 pelIeHUs U MOJTYYCHHBIH OTBET.
5. (2 6anna) Yepes koH1p! oTpe3ka AB u ero cepennny M npoBezieHb! napaienbHble IPSIMBbIE,
MEepPECEKAI0IINE HEKOTOPYIO IIOCKOCTh B Toukax Al, Bl u M1. Haiigute minny otpeska MM,
eciau oTpe3ok AB He nepecekaeT miiockocth U et AA1=6,8cm, BB1=7,4cMm.
6. (2 6amma)l) AB=3 cm, BC=7cm, AD = 1,5 cm;
7. (2 6amna) [lansr Bektopsl a(-5,0,2) , B(-1,4,-6). Haitnure ckaysspHOe pou3BeIeHHEe BEKTOPOB.
8. (2 6amma) Hansr BexToph! a(-5,1,1), B(2,2,-2). Haiinute KOCHHYC yria MEXIy BEKTOPAMH.
JlonmoaHHUTENbHASI YACTH

IIpu BhINOJIHEHNM 3aaHUs 9 3aNIUIIUTE XO/I, 000CHOBAHUE PellleHHsI M MOJYYeHHbI 0TBeT.
9. (3 6anna) Maket 3eMeIBHOTO TIPEICTABIICH Ha KOOPAMHATHOM IocKocTH. HaliauTe monaas
y4acTKa (YEThIPEXYyroJIbHUKA), BEPIIUHBI KOTOporo uMmeroT koopauHatel (8;0), (10;8), (2;10),

©2)

10 -———]
8

Homep 1 2 3 4 5 6 7 8 9
Saganusa
OtBer B B B B 7,1 1,5 -30 -3/7 10
1
BAPHAHT
2 B A A A 6,8 6,5 -7 5/9 68
BAPHAHT
Paznea 3. OcHoBbI TpUroHOMeTpHHU. TpUroHomerpnyeckne PyHKIHA

Obpa3zosamenvhvle pe3yivmamal, nooaeHcaujue npogepke (InemeHmot):
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JIPG 1, JIP6 3, JIP6 5, JIPG 14.
OK 01, OK 02, OK 03.

TeopeTnyeckne BONPOCHI:

1. Uemy paBeH yroi B OUH paauan?

2. B xakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra QyHKIHUs y=sinx
IIPUHUMAET I0JIOKUTEIbHbIE 3HAUEHUS?

3. B kakux dYeTBEpTSAX TPUTOHOMETPHUYECKOTO Kpyra (GyHKmus y=
COSX IPUHHMMAET OTPULIATENIbHbIE 3HAUEHUS?

4. [Iponomxute onpenenenue: «CUHYC OCTPOTO yria — 3T0...)».

5. [Iponomxure onpenenenne: «KoCHHYC OCTPOro yria — 3T0...».

6. [Ipopomxute onpeznenenne: « TaHreHC OCTPOro yria — 3T0...».

7. Chopmynupyiite 0CHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.

8. Yemy paBHO mpom3BeaeHue tgx*ctgx?

9. Yemy pasen Sin(2X)? ChopMyupyiiTe MPaBUIO BEIYUCICHHUS.

10. Uemy paBeH €C0S(2x)? ChopmynupyiiTe npaBUiIo BEIYUCICHHUS.

11. [lepeuncnure TpuroHoMerpuueckue (QYHKIUHM, YKOKHUTE HUX
MIEPHUO/IBL.

12. Yemy paBen nepuo] GpyHKIuH Y=C0S(4X)?
13. eMy paBeH nepuoj GyHKIUU y=cos(x/4)?

14. Omnpenenurte 001acTh 3HaYCHHS QYHKITUU y=3C0S(5X)?

15. [lepeuncnure CHOCOObI pelieHus TPUTOHOMETPUUYECKUX
YpaBHEHUH.

16. Packpoiite anroput™ pemieHus 0JHOPOAHBIX TPUTOHOMETPHUECKUX
YpaBHEHUH MEPBOTO MOPSIKA.

17. PackpoiiTe anroput™ pemeHus OAHOPOJHBIX TPUTOHOMETPHUUECKHUX

YpaBHEHUH BTOPOTO MOPSJIKA.

KonTpoabHas padora

1 BapuaHT
Oo0s13aTeIbHAA YaCTh

IIpu pemienun 3ananuii 1-4 3anumuTe NPABUJIbLHBbIH 0TBET M3 YeThIPeX NMpeIi0KeHHbIX.
1. (1 6amn) B AABC COSCZ%. Kakast u3 cTopoH siBisieTcst runoreny3oii AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6am) Yriom kakoit ueTBepTH sBisieTcs yroa a=410°?
A)LLB) I B) LT IV.
3. (1 6amn) Kakue u3 dyHKuuii ABnstoTca YETHHIMU?
A) y=sin x; b) y=cos x; B) y=tgx; I') y=ctg x.
4. (1 6amn) Ieproa byHKIMK y=Sinx?
A)n/2; b)2rn; B)4m; ') w.
IIpu BhINO/IHEHNH 3aJaHUI 5-8 3anMIIKMTE X0/ pPelIeHUs] H MOJYy4YeHHbIH 0TBET.
5. (2 6amna) Beruucnure: sin% + cosg.

. V2 . V2
6. (2 6ata) Haiiqure 3HaueHHE BBIPAKEHHS 4arccos7 - 4arcsin(— 7)

7. (2 6anna) Halinute 3HaueHNE BBIPAKEHHS2 singcosg

8. (2 6anna) PemmTe ypaBHeHue Sin x - 4 sin x + 3 =0.
JdonmoiHUTEIbHAS YACTh
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Hpu eévinonHenuu 3a0anus 9 3anuwmume xo¢), obocHosanue peuienusn u HOlelleHHblﬁ

omeem.

9. (3 6ayma) Pemute cucreMy ypaBHEHUM:
Xxty=m
{sin X+ siny = 2.
ITal0HbI OTBETOB:

2 BapuaHT
IlepBas yacThL

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHLlil ONMEEM U3 Yemvlpex nPeodi0HceHHbIX.

1. (1 6anm) B AABC Sinczg—]z. Kakas u3 cropoHn siBisiercs runorenyzoii AABC?
A) AB; B) AC; B) BC; I') CB.

2. (1 6amm) Yriiom Kakoi 4eTBepTH sBIIsieTCs yroi a=470°?

A) I; B) II; B) I, T) V.

3. (1 6amm) Kakue n3 QyHKIUH SBISIOTCS HEUETHHIMU?

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

4. (1 6ann) Ilepuoa dpyHkIMM y=COSX?

A)n/2; B) 2n; B) 4n; IN) m.

IIpu evinonnenuu 3a0anuil 5-8 3anuwume x00 peuwieHus u NOJYUEHHbLIL OMEen.
5. (2 6anna) Beraucure: sing -Cosg.

6. (2 6anna) Haiinre 3HaueHMe BhIpAKEHUS 4arccos(_Tﬁ)- 4arcsin(— g)

7. (2 6anna) Haiinure 3HaYeHUE BBIpAKEHUS2 Singcos%
8. (2 6amna) PemmTe ypaBHeHHe COS?X- 9 COSX+8=0

EOHOJIHI/ITEJIBHaﬂ 4acTb

Hpu eévinonnenuu 3ao0anusa 9 zanuwmume xod, obocHosanue peuienus u nOlelleHHblﬁ

omeem.

9. (3 6amna) Pemure cucremy ypaBHEHHIA:
X+y=m
{sin X+ siny = 1.
ITaJI0HbI OTBETOB:

Homep 1 2 3 4 5 6 8 9
3aJaHus
Ortserl b A B b 1 21 /242710, | (72 + 2nn; T 2 + 2mn),
BapUaHT ne zZ nEZ
2 BapuaHT B b ABT’ b 1 2n 27n, (/ 6+ 2mn; 51/ 6 -
nez 2nn) ( 51/ 6+ 2mn; T
/6-2mn)n € Z.

Pa3nea 4. IlpousBoanas u nepsoodpasHasi pyHkumuu

Oopazoeamenvhsie pezyivmanol, noonexcauiue nposepke (I1emenmot):

JIPG 1, JIPG 4, JIPG 6, IP6 14.
OK 01, OK 03, OK 06.

Teopernyeckue BOOIPOCHI:
1. [Iponomxure onpenenenue: «lIpouzBoanas — 310...».
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Packpoiite reoMeTpru4eCcKuil CMBICII IPOU3BOJHOM.
Packpoiite ¢pu3nueckuii CMBICT TPOU3BOTHOM.
[Iepeuncinre npaBuiia BEIYUCICHNS IPOU3BOIHBIX.
YemMy paBHA MTPOU3BOAHAS CTETIEHHON (QYHKITUH?
Uemy paBHaA IPOU3BOIHAS IPOU3BEICHUS?

Uemy paBHaA IPOU3BO/IHAS YACTHOTO?

Uemy paBHaA MPOU3BOJIHAS CI0KHON QYHKIIMU?
Cdhopmynupyiite mpu3HaK Bo3pacTaHUs PYHKIIHH.

ROo~NoGa~LN

0. Cdopmynupyiite npusHak yObiBaHUs (YHKINH.
11.  Cdopmynupyiite npu3HAK TOYKA MAaKCUMyMa ()yHKIIHH.
12. Cdopmynupyiite npu3HaK TOYKA MHHAMYMa (YHKIIHH.

13.  CocraBpTe QITOPUTM  pEHICHUS 3aad Ha  HaXOXKICHHS
HauOOJIBIIIETO U HAMMEHBIIIETO 3HaYeHUsT (PYHKIIUHA HAa OTpe3Ke?
14. CocraBpTe aNrOpuTM UCCIENOBAHUS W TIOCTpOEHUs rpaduka
(YHKIMH C TOMOIIBIO TPOU3BOTHOM.
15.  IIpomomxkute onpenenenue: «Dyukius F(X) HazpIBaeTCs ...».
16.  PackpoiiTe reoMeTpUYECKUii CMBICIT OMIPECIICHHOTO HHTETpaia.
17.  Ilpomomxure onpeaenenue: «KpuBonnHeiHas Tpanenus — 3T10. .. ».
18.  Cdopmynupyiite hopmyrny Herorona-JleiiOHuma.
19. B dewm 3axirodaeTcs OOIIHA BHJT BCEX MTEPBOOOPA3HBIX?
20.  IlepeuuncnuTe MpaBwiia BEIYUCICHHUS HHTETPAJIOB.
KonrtpoJabHas padora
IIpousBoaHas u e€ npuMeHeHHe
1 BapuaHT
Oobs13aTesbHAS YaCTh
IIpu pemienun 3ananuii 1-4 3anumuTe NPABUJIbLHBIH 0TBET U3 YeThIPeX Mpei0KeHHbIX.
1.(1 6amn) Yemy paBHa Ipon3BOAHAS QYHKIMH y=2X°?
A) y'=5x;B) y'=6x; B) y=6;T') y=6x2.
2. (1 6amn) Ilo kakoit u3 HOPMYIT BRIUUCIISETCS MPOU3BOIHAS YACTHOTO?
A) (wHv) =u+v'; B) (uv) =u'v+uv’; B)(D) = = D(flg(0) =f (g(0)*g (%).
3. (1 6amn) Pemmure ypasuenue f'(x)=0, ecnu f{x)=3x? — 6x +4. BribepuTe OTBET.
A)1;b)-1;B)4;T) -4.
4. (1 6amr) OO6Iumii BUI BeeX EpBO00Opa3HbIX At f{X)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Ilpu eévinonnenuu 3adanuii 5-8 zanuuwiume xo00 pewieHus U NOJIYUEHHBLIL OMEEm.
5. (2 Oamma) MarepuanpHas TOYKa JBHKETCS MPSAMOJMHEHHO TIO  3aKOHY

x(t) = e ti—10

4 (rme X —pacCTOSHUEOTTOUYKUOTCUETaBMETpax, {— BpeMst B CEKyHIaX,
U3MEpPEHHOE C Hayaja JBIDKEHHS). B Kakoil MOMEHT BpeMeHH (B CEKyHIax) e€e CKOPOCTh Oblia
paBHa 5 m/c?

2
6 (2 6aya).HaiiTu uHTEpBaNBI BO3pacTanus M yobiBanus pynkmuu: Y = X~ — X

7. (2 6anna) Pemure HepaBeHCTBO: X2-16< 0
2z

8.(2 6aa) BerarcuTh OTMpeIeIeHHbIA HHTETPaT ICOS xdx

T

JlomoJHUTEIbHAS YaCTh
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Ilpu evinonnenuu 3ad0anusn 9 3anuwume x00, 000CHO6AHUE PeUIeHUsT U NOTYYEHHBLI
omeem.
9.(2 6anna)Haiity romans GUrypsl, OrpaHHYCHHOW JIMHUSAMHU

y=x%y=0,
x=-1x=1

2BapuaHT
Obs13aTe1bHASA YaCTh
IIpu pemenun 3aganuii 1-4 3anummTe NPaBUIbHBINA 0TBET U3 YeThIpeX MpeAI0KeHHbIX.
1. (1 6ann) Yemy paBHa npousBoaHas PyHKIUN y=6X?
A) y'=5x;B) y'=6x; B) y'=6;T) y=6x°.
2. (1 6amm) ITo xakoii U3 GOPMYJT BEIYUCIISETCS TPOU3BOAHAS TPOU3BEACHUS ?
A) () =u+v'; B) (wv) =u'vruv’; B)) = T5M 1) (Rg() =F (g(0)*g ().
3. (1 6amn) Pemmure ypasrenue f'(x)=0, ecmu f{x)=2x? — 4x +3. BeibepuTe 0TBET.
A)1;b)-1;B)4;T) -4.
4. (1 6amr) OOmmit BUI BeeX epBo0oOpa3HbIX mist f{X)=C0SX?
A) F(x)=sinx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
IIpu evinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus u NOJYUEHHbLI OMEen.
5. (2 Oamra) MarepuasibHas TOYKAa JBIDKETCA MPSMOJIMHEHHO 10  3aKOHY

1
x(t)zztz—H—IO

(rme X —paccTOSHHEOTTOUYKHOTCUETaBMETpaX, L — Bpems B CEeKyHJax,
M3MEPEHHOE C Hayaja JBWKEHHUs). B kakoli MOMEHT BpeMeHH (B CEKyHIaX) € CKOpOCTh Oblia
paBHa 8 m/c?

2
6. (2 6anna) 1.Haiitu mHTEpBanbl Bo3pacTaHus U yobiBanus Qynkiuu: Y = X~ + 2X
7. (2 6amna) Permure HepaBeHCTBO: X2-25< 0

T
8(2 6ata) Beramucnuth onpeieIeHHbINH HHTerpall J.COS xdx
=T
JlonoaHUTEIbHAS YACTD
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE PeUIeHUA U NOJIYYEHHbLI
omeem.
9.(3 6aa)Haiitu rutonaas GUrypsl, OrpaHHYCHHOW JIMHUSIMHA

y=x%y=0,
Xx=-2,x=1
ITAJIOHLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHuA
OtBer r B A b 8 VYosiBaeT Ha | (-4; 4) 0 2/3
1 BapuanT oo 1)
P ( ; 2)’
BO3pacTaeT
Ha G, +00)
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2 BapuaHT B A F 14 VoeiBaer Ha | (-5;5) 0
(—o0; —1);
BO3pacTaeT
Ha (—1; +)
Pasnen 5. MHororpanHuku U TeJ1a BpalleHus

Oobpazoeamenvuule pe3yrvmamst, noodaexcaujue npogepke (31emMeHmol):
JP6 1, IP6 6, ZIP6 9, ZIP6 10, IP6 11, IPG 12, JIPG 14.

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

Teopernyeckue BOIPOCHI:

1. [Iponomxure onpenenenne: « MHOTOIPaHHUK — 3TO...)».

2. [Iponomxkute onpenenenue: «llpusma —3T0...».

3. [Tponomxure onpenenenue: «IIpaMOyroabHbINA Mapaieaenunes —
3TO...».

4, [Iponomxute onpeaenenune: «Kyd — 310...».

o. [Iponomxute onpenenenune: «IIlupamuaa — 3710...».

6. CdopmynupyiiTe CBOHCTBO O MPOTHUBOJICIKAIIUX TPAHIX
napajuiefienunesa.

1. Chopmynupyiite CBOWCTBO O AMArOHAJAX Mapaljiesenuneaa.

8. CdopmynupyiiTe CBOHCTBO O IWAaroHAIN W JMHEHHBIX pa3Mepax
MPSIMOYTOJIBHOTO MapajuieNienunea.

9. Kaxkas nmpusma Ha3bpIBaeTcst mpsMoi?

10. Kakas npusma Ha3bIBaeTCs MPABUILHOM?

11.  Packpoiite MoHsATHE «IIPaBUIBHAS THPAMHIAY.

12.  Yro Takoe anodeMa nmpaBUILHON TUPAMHUIBI?

13. B dyem oTiMuMe TOJHOW TOBEPXHOCTU MPHU3MBI OT MOJHOM
MMOBEPXHOCTU MUPAMHUIBI?

14,  ChopmynupyiTe TeOpeMy O BBIYUCICHHH OOKOBOW IMOBEPXHOCTH
MPSAMOU IPU3MBI.

15.  CdopmynupyiiTe TeopeMy O BBIYHUCICHHU OOKOBOW MOBEPXHOCTH
MPaBUJILHON MUPaMUJIbI.

16. HazoBuTte nmpeameTsl U3 Bamieil mpodecCHoHaIbHON e TENbHOCTH,
KOTOpbIE UMEIOT (POPMBI MHOTOI'PAHHUKOB.

17.  Ilpomomxure onpeaenenue: « [umuHap — 310...».

18. Ilpomomxure onpenenenue: «kKoHyc — 3T10...».

19. Ilpomomxure onpeaenceHue: «YCeUeHHbIH KOHYC — 3TO...».

20. IIpomomxute onpenenenue: «llap — sto...».

21.  Yro sBiseTCs BHICOTON yC€UEHHOTO KOHYca?

22.  Uro sBnsieTCS OCEBBIM CEUEHHEM IMJIMHJIPA, KOHYCa, YCEYEHHOTO
KOHYyca, 1apa?

23.  Ilepeuncnute eAMHUIBI U3MEPEHUS MIJIOIA 1, 00BEMA.

24. UYemy paBHO OTHOUIEHHE IUIOLIA/ell MOBEpXHOCTEH I0J00HBIX

¢uryp B npoctpaHcTae?

25.

YeMy paBHO OTHOIIIEHHE 0OBEMOB MOI00HBIX (PUTYD B

IIpoCTpaHcTBE?
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26. Hasosure npeaMeThl U3 Baieil mpodecCHOHaTBHON eI TeIBHOCTH,

KOTOpbIe UMEIOT (popMbI TEN BPaALLEHUA.

KoHTpoJbHas padoTa
MHoOrorpaHHMKHU " TeJia BpallleHust
1 BapuanTt
Qo0s13aTeabHAs YACTh
Ilpu pewenuu 3ad0anuii  1-4 3anumiume npPaAGUIbHLIIL OMmMeem U3 Yemblpex

npPeo1oIHCeHHbIX.
1. (1 6anm) B xakux enuHUIAX U3MepsieTcs 00beM MHOTOTpaHHHUKA?
A) B metpax; b) B kyOmueckux merpax; B) B kBagpaTHbIX meTpax; ') B ABYrpaHHBIX
rpajgycax.

2. (1 6ayn) Tnomaak MOTHON OBEPXHOCTH MPU3MBI BBIYUCIIICTCS TIO (hopMyIie:

A) S =S60k+ 2 Socn.; B) S60k =Poci*H; B) S= B60ok + SSocu; I') S60k =2Poci™H.

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

A) paBHOOepeHHBIN TpeyroiabHUK; b) paBHOOeapeHHas Tpaneuus; B) npsamoyronshuk; I)
MPSIMOYTOJIbHASI TPAeLHsl.

4. (1 6amn) Kakas ¢urypa mosyyaercsi npu BpalleHUH MPSMOYTOJIBHOTO TPEYrojabHUKa
BOKPYT OJIHOTO U3 CBOUX KaTeTOB?

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

IIpu evinonnenuu 3a0anuil 5-83anuuiume x00 pewienusn u NOJAYUEHHbLIL OMGEM.

5. (2 6anna) PeOpo ocHOoBaHUS MpaBWJIbHON TPEeyroibHONW Mupamuabl 3 M, anogema 6M.
Haiinue momaas 60KOBOM MOBEPXHOCTH MHUPAMU/IBI.

6. (2 6amma). OcHOBaHUEM MPSMOU MPU3MBI SBISETCS MPSIMOYTOJIBHBIM TPEYrOJILHUK C

1 . "
KateTamM 6¢M 1 5 cM, a pedpo paBHO 105 cM. Haiigure 00BEM Ipu3MBl.

7. (2 6amna) [IpsMOYroJIbBHUK CO CTOpOHAMH 8§ CM U 3 CM BpallaeTcs BOKPYr OOJIbIIeH
cTtopoHsl. Haiinure 00beMm, miiomaam O0OKOBOM | IMOJTHOW MMOBEPXHOCTEH MOTydYEeHHOTO Tea.

8. (2 bamna)
OceBoe ceueHre KOHyca MPaBUIIbHBIA TPEYTOJbHUK CO CTOPOHOU 12 cM. Haitaute miomanb
OCEBOT'0 CEYCHHS.

EOHOJIHI/ITEJILHaﬂ 4acTb

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE PeUIeHUA U NOJIYYEHHbLI
omeem.
9.0mnpenenute 00bEM BadenpHOTO poKKa KOHUYECKON POPMBI, TMaMeTp OCHOBAHUS

KOoToporo 6 cM, a obpazyromas 15 cM. CKOJIbKO TUTPOB MOPOKEHOTO MOTpeOyeTcs s
npuroToBseHust 20 TaKUX POKKOB?

2 BApUAHT
0o0s3aTeILHAA YACTD

Ilpu pewenuu 3adanun 1-4 3anumume npasunvHoLlil oOmeem U3 Uemblpex
npeo10IHCceH HbIX.

1. (1 6amn) B kakux enuHUIIAX U3MEPSETCS TUIOIIAIh MHOTOTpAaHHUKA?

A) B Metpax; b) B xyOmueckux merpax; B) B kBagpaTHbIX MeTpax; I') B ABYrpaHHBIX
rpajycax.

2. (1 6amn) Inomaap MOTHON MOBEPXHOCTH MUPAMUIBI BBIYHCIIAETCS MO (hopMyIe:

A) S =S060k+ 2 Socu.; B) S60Kk =Poci*H; B) S= B60k + SSocy; ) S60k =2Pocy™H.

3. (1 6amm) Yrto sBASIETCSI OCEBBIM CEYCHHEM IMIMHIIA?

A) paBHOOepeHHBIN TpeyronabHUK; b) paBHOOeApeHHas Tpaneuus; B) npsamoyronshuk; 1)
MPSIMOYTOJIbHAST TPATICTIHSL.
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4. (1 6amn) Kakas ¢urypa nosydaercst Ipy BpaleHUH TPSIMOYTOJIbHUKA BOKPYT OJIHOTO U3
CTOpOH?
A) uununap ; b) ycedennslil konyc; B) nupamuna; I') yceuennas nupamua.

Ilpu evinonnenuu 3a0anuii 5-8 3anuuwiume xo00 peuieHus U NOJIY4YEHHbLI OMGen.

5. (2 6anmna) PeOpo ocHOBaHMS MPaBWIILHOW TPEYTOJIbHOW mupaMuasl 4 M, amodema Swm.
Haiigure niomaabs O0KOBON NOBEPXHOCTU MUPAMUJIBI.
6. (2 6anmnma) OcHOBaHUEM TMPSIMOM MPU3MBI SBISIETCS IPSIMOYTOJIBHBIN TPEYTOJIBHHK C KaTeTaMu

1 o .
3cm 1 4 M, a pedbpo paBHO 85 cM. Haiimure 00bEM IpHU3MBL.

7. (2 6amra) IIpsMOYroabHUK CO CTOPOHAMHU 8 CM M 3 CM BpallaeTcs BOKPYr MEHbIIEH
ctoponsl. Haiinure 06bem, miiomiaau O0KOBOM U MOJTHON MOBEPXHOCTEH MOJTYYSCHHOTO Tea.
8. (2 6bamta)OceBoe ceueHre NUIUHAPA KBAAPAT, JUaroHaab KOToporo pasHa 12 cm. Haiioure
TUTOIIA b OCHOBAHHUSI IMJIMH/IPA.

JlonmoJHUTENbLHAS YACTh

Hpu eévinonnenuu 3a0anun 9 3anumume xod, obocHosanue peuienusn u n0]lylleHHbll2
omeem.

9. KakoBa gormkHa OblTb BbICOTA LMMNHAPUYECKOW KAacTpofn ¢ AuamMeTpoM aHa 26 CM, 4ToObI
B Helm MOXHO 6bino npurotoButb 0,75 N nnogoBo-arogHoro kucena? (PesynbtaT okpyrnuTe [o
COTbIX.)

ITAJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9
3aJaHNuA
OTtBer b A A A 27 | 155cm3 72x; 36v/3cm2 2,761
1 BapuanT A8,
64n
2 papuanr | B B B A 30 50cm3 192x; 18mcm? 0,175aM
48m;
176n

Pa3znen 6. Crenenu u kopuu. CTeneHHas, nokasarejbHas u JorapupmuyeckassGyHKIuu

Oopazosamenvhbie pe3ynavmamot, noonexdcauiue npogepke (I1emMennvl):

J1P6 1, 1P6 2, IP6 3, JIP6 4, /1P6 6, JIPG 14.

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

Teopernyeckne BONPOCHI:

Chopmynupyiite onpeneneHue CTeneHHON (yHKIIUH.
[lepeuncnure cBOICTBa CTETIEHHOW PYHKIIUU
Cohopmynupyiite onpenesneHue Moka3aTelbHON (QyHKINH.
[Tepeuncnure cBOICTBA MOKA3aTeNbHON PYHKIIUU
Cdhopmynupyiite onpenenenue gorapudMudeckoit GyHKIUU.
Ilepeuncaure cBoiicTBa JorapupMuieckoi GpyHKIHH.
[Iponomxkute onpenenenue: «Jlorapudgm — 3t10...».
Uemy paBeH jorapudm mpou3BeeHHs?
Uemy paBeH jorapu@m 4acTHOTO?
0. TIlpuBemute mpuMepsl JTOrapuPMHUUECKON CIUPATN B MPUPOJIC U B
OKPY’KaIOILIEM MUDE.

RBoOoo~Nooa~LONE

28




11. Ha 4ro HeoOXoaMMO O0OpaTUTh BHUMAaHWE MPHU PEIICHUH
UpPpaIMOHAILHOTO YPAaBHEHHUSI YETHOU CTETICHHU?

12. Yemy paBeH KOpeHb YETHOH CTENEHU U3 OTPHULIATEILHOTO Yncia’?
IIpuBenure npumep.

13.  Yemy paBeH KOpeHb HEUETHOH CTENCHH U3 OTPHULATEILHOTO Yrcia?
[IpuBenure npumep.

14. Ha 4ro crtouT OOpaTUTh BHUMAaHWE TPU  pEIICHUH
JTOTapu(PMHUUECKUX W HPPAHOHAIBHBIX, APOOHO-PAlMOHATBHBIX YPAaBHEHUH H
HEPaBEHCTB?

15. B dyewm 3akmouaercs rpadudeckuii cioco0 penieHus: ypaBHEeHU.

KonTtpoabHas pabora
KonTponsnas pabora «Crenenu u kopHu. CTteneHHas, mokazareiabHas 1
aorapudmuueckas QyHKIII»
1 BapuanT
Oosi3aTebHAsA YacTh
Ilpu pewenuu 3ad0anuit 1-4 3anumiume npasuIbHBIL OmMeem U3 Uembvlpex
npPeo10IHCeHHbIX.

1. (1 6amn) MeskIy KaKuMH IBYMS HATYPAIbHBIME YHCIAMH HAXOMUTCS drcio 1197
A)19u20;b)2u3;B)18u19;I")3 u4.

2. (1 6amun) Haiinute kopHM ypaBHeHUsT X+2 =4.

1.2 2.-6 3.14 4. KOpHEH HeT

3. (1 6amn) 1. Haitnmure 3HaueHue Boipakenus: log216 + 10922

1)4; 2)5; 3)6; 4)4,5.

4. (1 6amn) Ykaxute odmacts onpeaeneaust Gpynkuu f(X) = logos(x-1)
A) (-7;1,5); B) (-0; -1,5).; B) (-1,5; 7); T) (1; +0).

Ilpu eévinonnenuu 3a0anuii 5-8 3anuuwiume xo00 pewieHus U NOJIYUEHHbBLIL ONEEN.

8 10 . 448
5. (2 6anna) Haiinute 3HaueHue BbIpakeHUS 4711770 44,
(3| ?-.|4x-z|
12| ==
6. (2 6aya) Permure HEepaBeHCTBO 7013

7. (2 6anna) Haiiure KopeHb ypaBHEHHUS logs(4+x) = 2.
8. (2 6amna)) PaccrossHue oT HabmromaTens, HaXOAAIIETOCS Ha HEOOJbIION BbicOTE h
KHJIOMETPOB HaJl 3eMJIEH, 10 HAOMI0JaeMOW MM JIMHUM TOPH30HTA BBIYMCISACTCS MO (opMmysie

[ =V2Rh _ .
, tie R=6400 kM —pagunyc3emin. C Kakol BBICOTBI TOPU30HT BUCH Ha PACCTOSTHUU
4 xunomeTpoB? OTBET BBIPA3UTE B KUJIOMETPAX.
JIOOJTHUTEJIbHAA YACTh

Hpu eévlnonHenuu 3a0anusa 9 3anuwmume XO(), obocHosanue peuieénun u nmyuennblﬁ
omeem.

y = Vx
=X

9.(3 6anna) Pemute rpaduuecku cucteMy ypaBHEHUIL: {

2 BapuaHT
00s3aTeILHAA YACTD

Ilpu pewenuu 3adanun 1-4 3anumume npaeunvHbLLl oOmeem U3 Uemvlpex
nPeooHCeHHDbIX.
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1. (1 6anm) Mexny KakKUMHU ABYMS HATypaJbHBIMU YHCIAMU HAXOIUTCA Yuciao v 19+67?
A)2u3;b)18u19;B)6u7;I)3u4.

2. (1 6amn) Haitnure kopHu ypaBHeHus ~x+1=6.
1.5 2. 96 3.-6 4. KOpHEH HeT

A) 25.; b) 5; B) 35; I') Her BepHOTO OTBETA.

3. (1 6amn) 2. Haiiaure 3HaueHue BhipakeHus: 1og1236 + l0gi24

1) 2;2) 12;3) 0;4) 40.
4. (1 6amn) Ykaxkute odnacts onpeneneHust yaxiuu f(X)=logz(3-x)
A) (-7;1,5); B) (-0; -1,5),.; B) (-1,5;7); I) (-00; 3)

Bropas yactb
Ilpu eévinonnenuu 3adanuii 5-10 3anuwiume x00 peuwieHus u nOaY4eHHbLI OMEem.
5. (2 6anna) Haitnure 3nagenue Beipaxenus 58%10%:508

f 5'.:(' f E'.;I..'c—.?

12| =2

6. (2 6ayna) PemuTe HepaBeHCTBO | 6/ 15]

7. (2 6ana) Haiiure kopens ypasrenns 1095 (3x +1) =2,

8. (2 6amma)) PaccrostHue oT HaOmromaTens, HaXOAAMICTOCS Ha HEOOJbINOW BhICOTE h
KHJIOMETPOB HaJl 3eMJIEH, N0 HAOII0JaeMOW WM JIMHUW TOPH30HTA BBIYUCISACTCS MO (Gopmyrie

[=x 2Rh, rae R=6400 km —paauyc3emin. C Kakoil BBICOTBI TOPU30HT BUJIEH HAa PACCTOSHUU
16 kumomeTpoB? OTBET BBIPA3UTE B KUJIOMETPAX.

9. (2 6amma) B xoxme pacmama pagMOaKTUBHOTO H30TOINA €ro Macca YMEHBIAETCS I10
3akoHy m=mo-2 VT, Tme mo— HauambHas Macca M30TOMA, t — BpeMs, NpPOIIEIIIEE OT
HavYalbHOro MOMeHTa, T — Iepwoj Iojypaciiaga. B HauyajabHBIE MOMEHT BpPEMEHH Macca
nzotona 40 mr. Ilepuon ero nosmypacnanga coctapiser 10 mun. Halinure, yepe3 CKOJIbKO MUHYT
Macca “30Tora OyJeT paBHa S5 MT.

10. (2 6anna)Hanipute 3Ha4eHue BoipaxkeHud log, 3,2 + log, 10

EOHOJIHI/ITEJILHaﬂ 4acTb

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE PeUIeHUA U NOJIYYEHHbLI

omeem.
. (y—2x=0
9.(3 6anna) Pemmmte rpaduyecku cucteMy ypaBHCHHIA: {y _ox—(

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8

3a/1aHusA

OtBer b 3 1 r 121 [-7;3] 21 0,00125 (1;1)
1 BapuanT

2 BapuaHT B 2 2 r 10 [-5;1] 8 0,02 (4;-1)

Pa3nes 7. DiieMeHTHI TEOPHH BEPOATHOCTEH M MATEMAaTHYECKOM CTATHCTHKH

Oopazoeamenvnvie pezyrvmanol, noonexcauiue nposepke (I1emennmot):
JIP6 7, IPG 8, JIP6 14.

OK 01, OK 03, OK 04, OK 05.
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Teopernyeckue BOIPOCHI:

1. [Iponomxute onpenenenue: «CiydaiiHoe coObiTuE — 3T0...». [IpuBenuTe npumep.

2. [IpuBeauTte nmpuMep AJOCTOBEPHOTO COOBITHS.

3. [IpuBeauTte mpuMep HEBO3MOKHOTO COOBITHS.

4. [Iponomkute onpenenenue: «BeposTHOCTh CIy4aifHOTO COOBITUS — 3TO...».

o. Cdhopmynupyiite mpaBUIO HAX0XKJACHUS CIIOKEHUS BEPOSTHOCTEH.

6. ChopmynupyiiTe IpaBUIO YMHOXKEHHS BEPOSTHOCTEM.

1. Kak naiitu cpennee apudmernyeckoe YuciaoBoro psaa?

8. Kak naiitu Meauany unciaoBoro psaa?

9. Kak Briuucnsiercs pazmax 4yuciioBoro psja?

10.  Jlns gero HyXHBI quarpaMmsl, rpaduku? [lepedncinre BUABI Auarpamm.

11.  IlpuBeaute mnpuMepbl MpPOSIBIECHUS 3aKOHA OOJIBIIMX YHCEN B MPUPOIHBIX
SIBIICHUSIX.

12.  TlpuBeauTe mpUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YHCET B OOIECTBEHHBIX
SIBIICHUSIX.

13.  Yro m3ywaer craructuxa?

14.  Tlponmomxure onpenenenue: «CouyeraHue — 3T0...».

15.  Ilpomomxurte onpenenenue: «Pa3MeleHue — 3To. .. ».

16.  Ilpomomxwure onpeneneHue: «IlepecTaHOBKH — 3TO...».

KonTpoJsnuas padora

00s3aTeIHLHAA YACTh

Ilpu pewenuu 3ad0anuit 1-4 3anuwiume npasuIbHBIL OmMeem U3 Uembvlpex
npPeo10IHCeHHbIX.

1. (1 6amn) KomOuHaTopuka — 3TO pa3jies MaTeMaTHKH, OTBEYAIONIUH Ha BOIPOCHI

CKOJIBKUMU CTIOCO0aMU MOYKHO BBIOpATh 3JIEMEHTHI ...

A) 3amaHHOTO KOHEYHOTO MHOXKECTBa; b) OeckoHeyHOro MHOXecTBa, B) moboro
MHO>ecTBa; [') nppanmoHaIbHBIX YKCe.

2. (1 6amn) CoenuHeHuss W3 N 3JIEMEHTOB, OTJIWYAIOIIMECS MAPYr OT Jpyra TOJbKO
MOPSIIKOM PACIIOJIOKEHUS B HUX JIEMEHTOB, Ha3bIBAIOTCA:

A) nepecranoBkam#; b) couetanusmu; B) pazmemenusamu; [') komOuHamsIMu.

3. (1 6amr) Yuciio Bcex BO3MOKHBIX Pa3MEIEHU BEIYUCIIIECTCS IO (hopmyIie:

A) AP =n(n-m); B) AT =n(n—1)..n—m+1); B) AT ==

n(n+m)

4. (1 6amn) 'pynnupoBka — 3710...

A) ymopsoueHHe EIUHHII COBOKYIHOCTH TI0 TpH3HAKy; b) pa3Ouenue emauHuUIl
COBOKYITHOCTH Ha TPYIMIBI MO Npu3Haky; B) obOoOumienne enunuunbix (aktos; [') oOoOmeHue

I) Ay =

(n—m)!;

€IMHUYHBIX TIPU3HAKOB.
IIpu evinonnenuu 3a0anuii 5-8 3anuwume x00 pewteHuUA u NOJIYUEHHLIL OMEEm.

5. (2 Ganna) JIBa aBTOMOOMIIMCTA, HE3aBUCUMO JAPYTr OT JAPYra, BHIEIKAIOT U3 MyHKTa A B
nyHkT B. HaBuratop npeanaraer KakJoMy U3 HHUX & paBHOLCHHBIX MapLIpyTOB, U
aBTOMOOWJIMCTBI BBIOMpPAI0 MapLIpyT ciaydaiHbIM oOpa3zom. Haiiaure BEpOsITHOCTH TOTO, YTO
aBTOMOOMJIMCTHI BBIOEPYT PAa3TUUHbIE MAPLIPYTHI.
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6 (2 6amna) B cpemnem u3 2000meraneii , MOCTYNUBIINX Ha CKial , 6 OpakoBaHHBIX . Haiinure
BEPOSATHOCTH TOTO, YTO OJHA CIIy4ailHO BhIOpaHHas JeTaib He OpakoBaHHas?
7. (2 6anna) B Opurane 4 »eHuHbl U 3 Myx4uHbl. Cpeau 4wieHOB OpHUraabl pasbIrpeiBatoTCs 4
Ounera B Tearp. KakoBa BEpOSITHOCTH TOTO, YTO Cpeau oOmajmaTelieil OMIIETOB OKaxKeTcs 2
KEHIIHUHBI U 2 My>kurHBI?S. (2 6amra) CKOJIBKUMH CIOCOOaMH MOXHO TIOCTaBUTh 4 MAIlIMHBI B
OJMH psan?

JonoJHuTelbHAS YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOGAHUE peuieHUA U NONYYEHHbLI
omeem.

9. (3 OGamra) YtoObl mOCTYNmUTh B MHCTUTYT Ha CHEIHAIBHOCTh «TexHuueckoe
00CIyKMBaHUE U PEMOHT JBHUraTesel, CUCTEM U arperaToB aBTOMOOMIIE», aDUTYpHUEHT JT0JKEH
HaOpath Ha EI'D He Menee 70 GanioB mo KaxaoMy U3 TpEX MpeIMeTOB— MaTeMaTuKa, pyCCKU
S3bIK U MHOCTPAHHBIM s3bIK. UTOOBI MOCTYNUTh Ha crHenuanbHOCTh «KoMMmeprusy, HyXHO
HaOpaTh He MeHee 70 0aIoB MO KaXA0My M3 TPEX MPEeIMETOB — MaTeMaTHuKa, pyCCKHUM S3bIK U
0OLIeCTBO3HAHHUE.

BepositTHOCTh TOTO, YTO abUTypueHT 3. moiayduT He MeHee 70 OGaiioB Mo MaTeMmaTHKe,
paBHa 0,6, no pycckoMy si3bIky — 0,8, o nuHoctpaHHoMy si3bIKy — 0,7 ¥ 110 00I1€CTBO3HAHHUIO
—0,5.

Haiigure BepoATHOCTH TOro, 4to 3. CMOKET IMOCTYMHTh XOTA Obl Ha OJHY M3 ABYX
YIOMSIHYTBIX CIIEIIMATbHOCTEH.

ITaAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/laHusA
OtBer A A B A 7/8 | 0,997 18/35 24 0,408

2.2 3aganus 1JIM NPOMEKYTOYHON aTTecTalum

[TpomexxyTounast aTTeCTalMs MIPOBOIUTCS o OKOHYaHHH W3Y4YCHUS
obmeoOpazoBatenpHOi gucimiuimael OO, 05 Maremartuka. IlpenomaBaTenb NTPOBOJUT
MIPOBEPOUHYIO paboTy, KOTOpas MpelHa3HadeHa s MPOMEKYTOYHOM aTTecTalllH, UTOTOBOM
OIICHKM Yy4eOHON MOATOTOBKH CTYACHTOB, 3aBEpPIIMBIIMX OCBOCHHE 00111e00pa3oBaTeIbHON
quciumummael OO/, 05 Maremaruka.

3amadell MpOBEACHUS MPOBEPOUHON PAOOTHI SBISETCS OINPEACICHHE YPOBHS YCBOCHHS
cojiepaHus 00pa3oBaHus 1o obmeoopaszoBarensHol quciuumae OO/]. 05 Maremaruka.

Hrorosasi nposepouHas pabora
IK3aMeHAINIMOHHDbIE 3aJaHUA 110 IHCIUILINHE
3apanus Ajs npoBeneHus artrecranuu cryaeHToB [IOO B nucbMeHHoi popme no yueOHOM
JUCHuIInHE: «VMaTeMaTHKa»
(ecTeCTBEHHOHAYYHBII NPO(PHIb)

Bapuanr 1

1. Pemwure ypaBHEHHE V5x2 + 9x + 64 = 4
2. Pemwure nepaBenctso 4*—10-2*+16 <0
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-2
3. BrlunciuTe 3HauYeHHE BEIpaKeHus 18 - 610862 — G) + V81 -53-5%

4. Pemute ypaBHenue logs(x%+6) =logs; 5x

5. Haiiqure wHamGonbee M HauMmeHbliee 3Hadenue Qynkuuuf(x) = x3 —x% —x + 2na
orpeske [-1; 2]

6. Haitnure naa ¢ynxmuu f(X) = x3+2 mepBooGpasHyio, rpaduk KOTOPOH HMPOXOIUT depes
Touky M (2;15)

o . V6 s
7. Haiigure 3HadyeHnesin @, eciim coS @ = - 1 <a<Tm

8. Pemmre ypaBHeHue tg (Sx + g) =-1

9. OcHoBaHue TNPSAMOW MPHU3MBI - MPSIMOYTOJIBHBI TPEYroJbHUK C KaTeramMu 3 U 4 CM.
Bonbmiass 60koBasi rpaHb M OCHOBaHWE MPU3MBI paBHOBENWKH. HaliauTe miomanb MOJHON
MTOBEPXHOCTH IIPU3MBI

10. O6wém konyca 48mcM3, a BbIcoTa KOHyca paBHa 12 cm. Haligure pamuyc OCHOBaHHsS
KOHYyca.

Kpurepuu orieHnBaHus:

5 (oTnM4YHO) — MHOOBIE MPABWIILHO BBITIOJHEHHBIE 8 3a/IaHNi, 1B U3 KOTOPBIX TEOMETPUUCCKUE
3a/IaHus;

4 (xopo1io) - NroObIe TPAaBUIIHHO BBITIOTHEHHBIC 7 3aJaHUH, OJTHO U3 KOTOPHIX T€OMETPHIECKOE
3aJlaHuE;

3 (YIOBJIETBOPUTENHHO) - JIFOOBIE TIPABUIIHHO BBHITTOJTHEHHBIC 5 3aJaHUH,

2 (HEYJOBJICTBOPUTEIHHO) - MEHEE 5 BBIMOJHEHHBIX 3aJaHUI

Bapuanr 2

Pemmnre ypaBuenne V2x2 — 9x + 8 = 2

Pemure HepaBenctBo 25 — 4 -5* —=5>0

1
Beruncinte 3Hadenue Boipaxenus 17 - 13198131 — 4. 813 4 0,5° — 3/27
Pemmre ypapuenue logi(7x2- 200) =log: 50x
2 2

o Aw NME

Haiinure Hanbonbliee U HauMeHbnee 3HadeHue pynkuun f(x) = x3 —2x2+x+3 Ha
orpeske [0; %]

6.  Haitnure mua ¢ynxuun f(X) = 3x3-2 mepBoo6pasHyro, rpaguK KOTOPOH IPOXOJUT Yepes
Touky M (-1;4)

7. HaiinguTe 3Ha4eHuecos a, eciu Sin a = g n o<a< g

8.  PemuTte ypaBHeHue tg (x — g) =1

9.  OcHoBaHue NPSMON NPU3MBI - MPSIMOYTOJBHBIA TPEYroJBHUK € TUNOTeHY30H 20 cM H
katetoM 16 cMm. MeHbinas OOkoBas IpaHb W OCHOBaHWE NPU3MBI paBHOBENMKH. Haiiante
IO/ TTOJIHOW MOBEPXHOCTH NMPU3MBI

10. O6wém numuaapa pasen 29047 cM3, a ero BeicoTa paBHa 24 cm. Haitaute paauyc ocHOBa-
HUS HATHHIIPA.

Kputepuun oneHuBaHUS:
5 (OTJ'II/I‘-IHO) — MH00BIC MpaBHUJIbHO BBIIIOJIHCHHBIC 8 SaﬂaHI/Iﬁ, ABa U3 KOTOPBIX TCOMCTPUUICCKUC
3aJaHuAd,
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4 (xopo1o) - Jr00bIe TPABUIHHO BHITIOJHEHHBIC 7 3aJJaHU, OJHO M3 KOTOPBIX TEOMETPUIECKOe
3aJlaHuE;

3 (yIOBIETBOPUTENHHO) - JHOOBIE MPABHILHO BHITIOJHEHHBIC 5 3aIaHUH,

2 (HEeyJOBJIETBOPUTEIHHO) - MEHEE 5 BBIMOJHEHHBIX 3aJaHUN

3.PexomeHnayemasi juTepaTtypa u MHbIE HCTOYHUKH
3.1 ocHOBHBIE eYaTHbIE U3AHUS:
1.Anre6pa n Havana ananuza.10-11 k. Anumos 1L A., Konsirun FO.M. u np M.: IlpocBeienue,
2020r
2.I'eomerpus 10-11 ki : JI.C. Atanacsn, B.®.byry3oB u np- M.: [Ipocsenienue, 2020r
3.Mopakosuu A.I'. AnreGpa u Hadana maTeMatudeckoro ananusa. Yacte 1. YueOuuk10-11 k.-
M.,2013
4 MopakoBuu A.I'. AnreOpa u Hadasia MatreMatndeckoro ananusa. Yacts 2. 3amaunnk10-11
k1.-M.,2020
5.CmupnoBa .M, CmuproB B.A TI'eomerpust 10-11 ki1 — Muemo3una, 2020

3.2 OcHOBHBIE 3JIEKTPOHHbIE U3IaHUA

1. Bcepoccuiickue wunTepHeT-ommMnuansl. - URL: https://online-olympiad.ru/ (mara
obpamenus: 12.07.2021). - TekcT: 3ME€KTPOHHBIH.

1. Enunas xoitexknus nudpoBsIx oOpaszoBareabHbIX pecypcos. - URL: http://school-
collection.edu.ru / (mara o6pamierus: 08.07.2021). - TekcT: 3I€KTPOHHBIHA.
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	6. (2 балла)1) АВ = 3 см, ВС = 7 см, AD = 1,5 см;

