AHHOTALUSA PABOYEM TIPOTPAMMBI YYEBHOI'O NPEJIMETA
YOII.03 MaTtemMaTuka

1.1. MecTo npeameTa B CTPYKTYpe NPOrpamMMbl OATOTOBKH CIIENMAJMCTOB CPEIHEro 3BeHa

PaGowass nmporpamMma y4eOHOrOo TMpeaMeTra  SBISETCS — O0S3aTeIbHOM  YacThIO
0011e00pa3oBaTeIbHOTO IUKIA MPOrPaMMbl MOATOTOBKH CICIMATUCTOB CPEAHETO 3BEHA B
coorBerctBun ¢ @DOI'OC mno cnemumansHOocTH  (cmemumanbHOcTsM)  CIIO  21.02.19
«3eMIIeyCTPONCTBOY.

1.2. HnaﬂnpyeMMe pe3yJabTaThbl 0OCBOCHUS NPEIAMETA

B pamkax mporpammsl y4yeOHOTO mpeaMeTa 0O0ydJaromIMMUC OCBAaUBAIOTCS JTMYHOCTHBIE,
MEeTaIpeIMETHbIE U IIPEMETHBIE Pe3YIbTaThl B COOTBETCTBUU ¢ TpeboBanusMu PI'OC cpeanero
oOuiero obpazoBanus: nuuHocTHele (JIP), meranpenmernsie (MP), nmpenMerHsie ans 06a30BOro
(ITP6) / yrnyonennoro (I1Py) ypoBHS u3yueHus:

Konbr [InanupyeMsble pe3yJIbTaThl OCBOCHMS BKIIFOYAOT
pE3yJIbTaTOB

1 2

JIMYHOCTHBIE PE3yabTATHl OCBOCHUS Y4€OHOTO IpeaMeTa:
IPakJaHCKOI'0 BOCITUTAHMS:

JIP 01 c(hOpPMUPOBAHHOCTH TPAXAAHCKON MO3ULNU 00YYAIOIIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO YJIE€HA POCCUNCKOro OOIIEeCTBa;

JIP 02 OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX MpPaB W OO0S3aHHOCTEW, YBaKCHHE
3aKOHA U IPABOIOPAJIKA;

JIP 06 YMEHHUE B3alMOJIEUCTBOBATh C COLMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUU
¢ uX QYHKIUAMH U Ha3HAYCHHEM;

MaTpUOTUYCCKOI'O BOCIIUTAHUA:

JIP 08 c(hopMUPOBAHHOCTH poccuiickoin TPaKIaHCKON UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Iepe]l
PonuHon, roproctu 3a cBOW Kpai, CBOXO PoauHy, CBOM SI3bIK M KYJBTYDY,
IPOIIJIOE M HACTOsIIIee MHOTOHAIMOHATIBHOTO Hapoa Poccun;

JIP 09 LIEHHOCTHOE OTHOLIEHHE K rOCYAapCTBEHHBIM CUMBOJIAM, UCTOPUYECKOMY U
OPUPOJHOMY HACIEAMI0, TaMATHUKAM, TpaaulusM HapoJgoB Poccun,
JOCTIKEeHUsIM Poccrn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIIC;
JTYyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

JIP 11 OCO3HAHUE JYXOBHBIX IECHHOCTEN POCCUMCKOr0 HApOJa;
JIP 12 c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO MOBEICHHUS;
JIP 14 OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

OCTCTUYCCKOI'O BOCIIMTAHUA:

JIP 16 ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAyYHOIO U
TEXHHUYECKOT0 TBOPYECTBA, CIOPTA, TPYJa U OOIECTBEHHBIX OTHOIIEHUH;
JIP 17 CIOCOOHOCTh BOCIPHUHMMATh DPAa3IUYHbIE BHJBl HMCKYCCTBA, TPAJUIMU U

TBOPYECTBO CBOEr0 W JAPYrMX HApoOJOB, OLIYIIATh 3MOLMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA,;
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(hU3MUECKOTO BOCIIUTAHUSI:
JIP 20 c()OPMUPOBAHHOCTh ~ 370POBOIO W 0Oe3omacHOro  oOpa3a  KHU3HH,
OTBETCTBEHHOT'O OTHOIICHUSI K CBOEMY 3710POBbIO;
JIP 21 HOTPEeOHOCTh B (DU3UUECKOM COBEPIICHCTBOBAHUH, 3aHATHIX CIIOPTHBHO-

03I[OpOBI/IT€JIBHOﬁ JACATCIBHOCTDBIO,

TPYAOBOI'O BOCIIMTAHUSA:

JIP 23 TOTOBHOCTB K TPYly, OCO3HaHUE IIEHHOCTH MAacTePCTBA, TPYI0JIIO0HE;

JIP 25 UMHTEpPEC K pa3iuuHbiM cepam mpodecCHOHATBLHON AeITeTbHOCTH, YMCHHE
coBeplIaTh OCO3HAHHBIA BBIOOp OyAylell mpodeccun U PeaTu30BLIBATDH
COOCTBEHHBIE )KU3HEHHBIC TJIAHBI;

JIP 26 TOTOBHOCTb W CIOCOOHOCTh K OOpa30BaHUI0O W CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

3KOJIOTUYECKOI'O BOCIIUTAHUS:

JIP 27 c(OpPMUPOBAHHOCTh  JKOJOTMYECKOH KYyIbTYpbhl, TOHMMAHUE BIMSHUS
COIIMAIbHO-9KOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHUE TMPUPOJHON U
COLIMATILHOM Cpe/bl, OCO3HAHUE TJIO00ATBHOIO XapaKTepa 3KOJIOTUYECKUX
po0Jem;

JIP 28 IJJAHUPOBAHUE M OCYLIECTBIECHUE JCUCTBUM B OKpYXarolleld cpene Ha

OCHOBE 3HaHHMS €T YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

LHEHHOCTH Hay4

HOT'O IIO3HAHUA:

JIP 32

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO DPa3BUTUS HAayKHM M OOIECTBEHHOW NPAKTHKH, OCHOBAHHOIO Ha
JManore  KyJabTyp, CHOCOOCTBYIOIIEIO OCO3HAaHMIO CBOEro MecTa B
ITOJINKYJIETYPHOM MHMPE;

JIP 33

COBCPHICHCTBOBAHUC SI3BIKOBOM M YHTAaTElIbCKOU KYJIbTYPbl KaK CpCACTBa
B3aI/IM0I[€I\/JICTBI/I${ MCKAY JIOAbMU W ITO3HAHWA MHPA,

JIP 34

OCO3HAaHUEC NLECHHOCTU Haquoﬁ ACATCIBbHOCTH, I'OTOBHOCTH OCYILICCTBIIATH
MMPOCKTHYIO W HCCICHOBATCIIbCKYO JCATCIBHOCTE HHAMWBUAYAJIIBHO U B

rpyIIe.

MeTaHpeI[MeTHBIe PE3YIbTAaThl OCBOCHUA OCHOBHOH O6pa30BaTeHLHOﬁ mporpaMmbl JOJIZKHbBI

OTpaXkaTb:

OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU y‘Ie6HHMI/I MMO03HABATEILHBIMU ACHCTBUSIMU:

0a30BBIE JIOTHY

€CKHE NeiCTBUA:

MP 01 CaMOCTOSITENIbHO  (OPMYJIUPOBAaTh M aKTyaJU3upoBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP 02 YCTaHaBIMBATh CYIIECTBEHHBI NPU3HAK WJIA OCHOBAaHUSA JUIsl CPaBHEHUS,
KJIacCU(pUKAIUU 1 0000IIeHNUS;

MP 04 BBISABIISITH 3AKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSAX

MP 05 BHOCUTb KOPPEKTHBBI B  JEATCIBHOCTb, OLEHUBATb COOTBETCTBUE

PE3YIBTATOB IEJISIM, OIEHUBATHh PUCKH MOCIIEACTBUHN JACATEIHHOCTH;

0a30BbIC HCCIIef0oBaTeIbCKUE OSHCTBUS:

MP 07

BJIAACTH HaBBIKaMH y‘Ie6HO-I/ICCHeJIOBaTeJIBCKOI>'I u HpO@KTHOfI

ACATCIIbHOCTH, HABBIKAMHU PA3PCIICHU HpO6HeM;
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MP 09

OBJIAJICHUE BUJAMU JEATECIBHOCTU I10 IOJYYEHHUIO HOBOIO 3HAHUA, €r0
UHTEpIpEeTalny, NPeoOpa30BaHNI0 U MPUMEHEHUIO B Pa3IMYHBIX Yy4EOHBIX
CUTYallUsX, B TOM YMCJI€ TP CO3/1aHUH YUYEOHBIX U COLIMAIBHBIX IPOEKTOB;

MP 12

BBISIBJISITH IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJu3UpoBaTh 3ajayy,
BBIIBUIaTh  TUIOTE3y €€  peIIeHUs, HaXOAUTb AapryMeHThl  JUId
JI0Ka3aTeNNbCTBA CBOMX YTBEP)KJIEHUM, 3aJaBaTh NapaMeTpbl U KPUTEPUU
peLIeHMS];

MP 13

AHAJIM3UPOBATEL IMOJYYCHHBIC B XOAC PCHICHUA 3adadyu PpCe3yJIbTaThl,
KPUTHYECKHW OLCHHUBATHh UX JOCTOBEPHOCTH, IIPOIrHO3HUPOBATH U3MCHCHHE B
HOBBIX YCJIOBUSX,

pabora ¢ nHpopmanuei:

MP 21 BJIa/IETh HaBBIKaMU IMOJIYYeHUS UHPOPMAIMK U3 HCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIISATh IMOMCK, aHAJINW3, CHCTEMAaTU3alUI0 WU
MHTEPIIPETANIO HH()OPMALINK Pa3IMYHBIX BUAOB U (HOPM MPEJICTaBICHHUS,

MP 23 OLICHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(OpPMAIMH, €€ COOTBETCTBHE

IIPpaBOBBIM U MOPAJIbHO-3THUYCCKUM HOPMAM;,

OBJ'IaIleHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU IIGIZCTBPIHMI/IZ

oO1ieHue:

MP 30

PA3BCPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3pPCHHUA C HCIOJIb30BAHUCM
SI3BIKOBBIX CPCACTB,

COBMCCTHAaA ACATCIbHOCTD:

MP 31

INOHUMATb U HUCIOJIB30BaTh MPCUMYIICCTBA KOMaHI[HOﬁ n I/IHHHBHI[yaHBHOfl
paboThI,

MP 33

MMPpUHHUMATDh neiaun COBMECTHOM JCATCIIBHOCTH, OpTraHHU30BLIBATH n
KOOPJIMHUPOBATh JEHCTBUS MO €€ JOCTHKEHUIO: COCTABIIATh IUIAaH JAEHCTBHM,
pacrpenensaTbh POl ¢ y4eTOM MHEHUH yJaCTHUKOB OOCYKIATh PEe3yJIbTaThI
COBMECTHOM paboThI;

MP 34

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa U KaXKJIOrN0 yYaCTHHKA KOMaHJAbl B
o0IIMH pe3yNbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

OBJ'I&I[GHI/IC YHUBCPCAJIbHBIMU PETYJIATHBHBIMU ﬂeﬁCTBHﬂMHI
CaMOOpPraHu3anus:

MP 39

CaMOCTOSITENILHO ~ COCTABIIATh IUIAH pEHICHUS TMPOOJEeMBI C y4eTOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH M MPEOYTECHUI;

MP 42 JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pElIeHHUE;

CaMOKOHTPOJIb!

MP 45 JlaBaThb OLIEHKY HOBBIM CUTyalUsM, BHOCUTHb KOPPEKTUBBI B JIE€ATECIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISIM;

MP 46 BJIQJIETh  HaBbIKAMM  IO3HABATEIbHON  peJeKCMHM Kak  OCO3HaHHS

COBEpIIAEMBIX JIEWCTBUM M MBICIUTEIBHBIX IMPOLECCOB, UX PE3YIBTATOB U
OCHOBaHUMU.
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[IpenmMeTHbIEC pe3yNbTaTh:

[1Py 01

YMEHHUE OINEpPHpPOBATh MOHATUSAMHU: OIPENEICHUE, aKCcHoMa, Teopema,
CIIC/ICTBHE,  CBOWCTBO, TPHU3HAK, JIOKA3aTENbCTBO,  PaBHOCHJIbHBIC
dbopMynHupoBKH; yMeHHE (OPMYIHPOBATH OOpAaTHOE M MPOTHBOIOJIOXKHOE
yTBEpXK/IeHHE, TPUBOUTH IPUMEPHI M KOHTPIPUMEPHI, HCIOIb30BaTh METOJ
MaTeMaTHYeCKOM MHIYKIIMU; MPOBOJIUTH JOKa3aTelbHbIE PACCYXKACHUS MPU
pELIeHUH 33]1a4, OLIEHUBATh JIOTHYECKYIO ITPABUIIBHOCTh PACCyKJICHUH;

[1Py 02

YMCHHUC OICPHUPOBATH HNOHATHAMHU: MHOKCCTBO, IMOAMHOKECTBO, OICpallun
Haag MHOXECTBaAMH, YMCHHE HCIIOJIb30BaTh TeOpeTI/IKO'MHO}KeCTBCHHHﬁ
arrmapar il OIruCaHud pCaIbHBIX ITPOLIECCOB U SIBIICHUH U Ipu pClICHUHU
3aJla4, B TOM 49UCJIC U3 JPYTUX y‘IC6HBIX NpEeaAMETOB;

[TPy 03

YMEHHUE ONEePUPOBATH MOHATUSMU: Tpad, CBA3HBIN rpad, nepeBo, Luki, rpad
Ha IUIOCKOCTHM; yMEHHE 3a/aBaTb M ONKCHIBaTh Trpadbl PazIHYHBIMU
crioco0amMu; UCIOJIB30BATh Tpadbl IPU PEIICHUH 3a]a4;

[1Py 04

yMeHHE CBOOOJHO ONEpUPOBATH IMOHATUSMHU: COUYETAHUE, IEPEeCTAaHOBKA,
YHUCIIO COYETAaHWH, YHCJIO TMEePECTaHOBOK; OWHOM HbpIOTOHA; yMeHUE
MPUMEHSTh KOMOMHATOPHBIE (aKThl U PACCYKICHUS AJIsl PEeLIeHUs 3aay;

[TPy 05

YMEHHME OIEpPUPOBATh IOHATUSAMHU: HATypalbHOE 4YHUCIO, LEN0€ YHUCIIO,
OCTaTOK IO MOJYJI0, pPAalMOHAJIBHOE YHUCIIO, HUPPALMOHAIBHOE YHUCIIO,
MHO’KECTBA HaTYpaJIbHBIX, L€JIbIX, PALIMOHAJIBHBIX, I€HCTBUTEIbHBIX YUCEIL;
YMEHUE HCHOJb30BaTh MPHU3HAKU JEIUMOCTH, HAUMEHbIIUH 0OuMii
JIeJIUTENb U HaUMEHbIIee 00111ee KpaTHOe, anropuT™ EBKiIMAa npu pemeHuu
3aj1ay; 3HAKOMCTBO C Pa3JIMYHbIMU O3ULMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

[1Py 06

yMeHHME CBOOOJHO ONEpUPOBATH TMOHATUSAMHU: CTENEHb C  IEJIbIM
[I0Ka3aTeJIeM, KOPEHb HATypaJbHOW CTENEHM, CTENEHb C PallMOHAJIbHBIM
MOKa3aTeleM, CTENEeHb C JAEUCTBUTEIbHBIM (BEIIECTBEHHBIM) IOKAa3aTeleM,
Jorapu¢m ymucia, CHHyC, KOCHHYC M TaHT€HC NPOU3BOJIBHOTO YUCIIA;

[TPy 07

YMEHHME  ONEPUPOBATh  MOHATUAMH:  TOXKIECTBO,  TOXKIAECTBEHHOE
npeoOpa3oBaHKWe, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YypaBHEHHH U
HEPAaBEHCTB, PAaBHOCWJIBHOCTb YypPAaBHEHUW, HEPABEHCTB U  CHUCTEM,
paloHaIbHEIE, HMppalOHAJIbHBIE, MOKa3aTeJIbHbIC, CTEIICHHBIE,
norapuMuueckue, TPUTOHOMETPUUYECKHUE YpaBHEHHUS, HEPAaBEHCTBA W
CHCTEMbI; YMEHHUE pEeIlIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TOMOUIBIO
pPa3IMYHBIX MPHUEMOB; pELIATh YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C
[apaMeTpoM; IPUMEHATH YPABHEHMS, HEPABEHCTBA, WX CHUCTEMbI IS
pelieHuss MaTeMaTUYeCKUX 3a/lay M 3a7a4 U3 Pa3IUYHBIX 00JacTel HAYKH U
peanbHON JKU3HU;

ITPy 08

yMEHHE CBOOOJHO ONEepUpOBaTh MOHATHAMHU: rpaduk (QYHKIUH, oOpaTHas
GyHKIMSA, KOMIO3UIMS (QYHKUMHA, JuHEeiHas (QyHKIUSA, KBaJpaTU4Has
byHKLUMsA, cTeneHHas (YHKIMA ¢ IeJbIM TIoKa3aTeneM, TPUTOHOMETPUYECKHE
¢byHKIIMK, OOpaTHbIE TPUTOHOMETpUYECKHE (QYHKIMM, MOKa3zaTelbHas U
jgorapupmuueckass (GYHKIMH; yMEHHE CTPOUTh Tpapuku (QYHKUIUH,
BBITNOJHATH NpeoOpa3zoBaHus rpaguKoB GyHKIIHII;

YMEHHUE UCNONb30BaTh Tpaduku (YHKIMHA JUIsT M3Y4eHHs IPOLECCOB U
3aBUCUMOCTEH TPH PEIIeHUH 3a/1a4 W3 JPYTUX Y4IeOHBIX NPEIMETOB U U3
peasbHOM JKU3HU; BRIpaXKaTh (pOpMylIaMH 3aBUCUMOCTH MEXAY BETHUHHAMM;
YMEHHE CBOOOJHO OIEPHPOBATH MMOHATHUSMH: UYETHOCTh (YHKIIWH,
HNEPUOJIMYHOCT  (DYHKIIMHM, OrPAaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTBH
byHKIIMKM, SKCTpeMyM (yHKUMU, HaubOosblllee M HAaWMEHbLIee 3HAYEHUs
(GyHKIMU Ha TPOMEKYTKE; YMEHHUE MPOBOAUTH HCCIeI0OBaHNE (PYHKIINY;
YMEHHUE HCII0JIb30BaTh CBOMCTBA U rpauku QYHKIMH AJIs peIIeHUs
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YpaBHEHMI, HEpaBEHCTB M 3aJady C [apaMeTpamu; u300paxkaTb Ha
KOOPJIMHATHOM IIOCKOCTH MHO>KECTBA PEIICHUI ypaBHEHUH, HEPABEHCTB U
UX CHUCTEM;

TIPy 09

YMEHHE CBOOOJHO ONEpPUPOBATH TOHATUSMHU: MOCIEAOBATEIHHOCTD,
apudmeTnyeckas MPOrpeccusi, reoMeTpuuecKas Mporpeccus, OECKOHEUHO
yObIBaromas reoMeTpuyecKast MIPOrpeccusi; YMEHHE 3a/1aBaTh
MOCIIEZI0BATEIHLHOCTH, B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX (HOPMYIT;

[Py 10

YMEHHE ONEPUPOBATh MOHITHSIMH: HEMPEPHIBHOCTh (YHKIMH, ACUMITOTHI
rpadpuka QyHkuMM, TepBags U  BTOpas MPOM3BOAHAA  (YHKIUWH,
TEOMETPHUSCKUNA ¢ (PU3UYECKHI CMBICT TMPOU3BOJHOM, TepBooOpa3Hasi,
OTIpe/ieNIeHHBI UHTErpail; yMEHUEe HaXOAUTh ACUMIITOTHI Tpaduka QyHKINU;
YMEHHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEICHHUS, YACTHOTO U
KOMIO3UIIMK (PYHKIMA, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduxy
byHKUINY,

YMEHHE HCIIOJIb30BaTh IMPOU3BOJIHYIO MJSI UCCIENOBAHUS (PYHKIHHA, I
HAaXOXXJICHUS HAWJy4lIero pEImIeHUs B TMPUKIAIHBIX, B TOM YHCIE
COLIMATIbHO-9KOHOMHMYECKUX W (PHU3MYECKUX 3aJayax, A ONpeleeHUs
CKOPOCTH M YCKOPCHHSI; HAXOJUTh IIOMAJAA U 00bEMbI (UTYD C ITOMOIIBIO
WHTErpajia; MPUBOAUTH IMPUMEPbl MAaTEMaTUUYECKOTO MOJEIUPOBAHUS C
OMOIIBI0 T PEpEeHITNATBHBIX YPaBHCHUN;

[Py 11

YMEHHUE OIEePUPOBATh TMOHATHUSAMH: KOMIUIEKCHOE YHCIIO, COMNPSIKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOJYJIb U apryMEeHT KOMIUIEKCHOro uucia, (opma
3alUCH KOMIUJIEKCHBIX 4YHucel (reoMeTpuueckasi, TPUTOHOMETpUYECKas H
anrebpanyeckas); yMeTb MPOU3BOAUTH apU(PMETHUECKUe JEeHUCTBUSA C
KOMIUIEKCHBIMM ~ YHCJIaMH;,  TPUBOAUTH  MPUMEPHl  HCIOJIb30BAHUS
KOMILIEKCHBIX YHCEJT;

TPy 12

YMEHHE CBOOOJHO OINEPUPOBATh MHOHSTHUAMU: CpelHEe apU(PMETHUECKOE,
Me/luaHa, HauOoJsblllee M HauUMEHblee 3HAYeHMs, pa3Max, AUCIepCHs,
CTaH/JapTHOE OTKJIIOHEHHE JUIsl ONHCAHMSI YHUCIIOBBIX JAHHBIX; YMEHHE
UCCJIE0BAaTh CTATUCTUYECKUE JAaHHBIE, B TOM YHCIE C IPUMEHEHHEM
rpauyecKux METOJIOB U 3JEKTPOHHBIX CPEACTB; TpadUuecKH HCCIEN0BATh
COBMECTHBIE HAOJIOACHNUS C MOMOIIBIO TUarpaMM pacCeMBaHUs U JTUHEHHOU
perpeccuy;

[Py 13

YMEHHE HaXOJUTh BEPOSTHOCTH COOBITUH C HMCHOJIb30BAHHWEM IpapUuecKux
METOJIOB; TNPUMEHATh [UIsl pelieHus 3afgad  (GOpMyJbl CIOXKEHUS U
YMHOXXEHUS BEpPOSITHOCTEH, (QOpMyNy TIOJHOM BeposTHOCTH, (opmyy
bepnymin, koMOuHaTOpHBIE (akThl U (HOPMYIbI; OLEHUBATh BEPOSTHOCTH
pearbHbIX COOBITHH; yMEHHE ONepUpoBaTh MOHATUAMU: CllydaifHas
BEJIMYMHA, PACHPEIEICHNE BEPOATHOCTEH, MaTEeMAaTUYECKOEe OXHJaHHE,
JMCTIEpCUsl U CTaHAAPTHOE OTKJIOHEHHE CIydyallHOW BENWYHMHBI, (DYHKIIMU
pacrpelesieHuss ¥ IUIOTHOCTM ~ PAaBHOMEPHOIO,  IOKa3aTeIbHOIO U
HOPMAJIbHOIO paclpeAeiieHuil; YMEHUE UCIOIb30BaTh CBOMCTBA N3Y4YEHHBIX
pacrpefieieHudl A pelieHusl 3ajad; 3HAKOMCTBO C MOHSTHUSIMH: 3aKOH
OOJBIINX YHCET, METOJIbl BHIOOPOUHBIX HCCIIEAOBAHUI; YMEHHE NMPUBOIUTD
IpUMEphl MPOSIBJIICHUS 3aKOHAa OOJBIIMX YHUCET B MPUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

TPy 14

yMEHHE CBOOOJIHO OINEpPUpPOBaTh MOHSTUSAMM: TOUKA, MpsAMas, IMIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMH Yroj, JBYTpaHHBIA Yrodi,
TPEXTPaHHBIA YroJl, MepeceKarouecs, napaielIbHble U CKpPEIIMBaOLIecs
IpsIMbIE, TAPAJUIENBHOCTD U MIEPIEHAUKYIISIPHOCTD NPSMBIX U INIOCKOCTEH,
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yroJl MEXIy NPSAMBIMH, Yrojl MEXKIY HMPSIMOHW M IIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSIMU; YMEHHUE HCIIOIb30BATh MPU PEUICHUU 3a1ad H3yYEHHBIE
(axThl U TEOpPEMBI IUIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OObEKTOB B
OKPYKalIlleM MHpE; YMEHHE ONEPUPOBATH IOHATUSMU: MHOIOIPAHHHUK,
CEUYEHNE MHOTOTPaHHUKA, IPAaBUJIbHBIM MHOTOI'PaHHUK, IIpU3Ma, MHUpaMUAA,
dburypa u HOBepXHOCTh BpallleHUs1, LIWIHH]IP, KOHYC, 11ap, cdepa, pa3BepTka
IIOBEPXHOCTH, CEYEHUsS KOHYca W LWIMHApA, NapajuieibHble OCH WIH
OCHOBaHHUIO, CEYEHHE IIapa, IJIOCKOCTh, Kacaromascs chepsl, LUIHMHApPA,
KOHyCa, yMEHHE CTpPOMTh CEUCHHE MHOTOTpPaHHUKA, H300paxarb
MHOTOTPaHHHUKHU, (PUTYpHl M MOBEPXHOCTU BPALICHHS, UX CEUYEHHUS, B TOM
qucie C MOMOUIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHHUE IPUMEHATh CBOMCTBA
FeOMETPUUECKUX (UTYp, CaAMOCTOSTENIbHO (HOPMYJIUPOBATh OIpeaeIeHUs
U3ydyaeMbIX (UTyp, BBIIBUTAaTh THUIOTE3bl O CBOWCTBAX M IpPH3HAKaX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBATH WM ONpPOBEPraTh HUX; YMEHHE
POBOJUTH KJIacCH(pUKaKIO (HUTYp MO Pa3IMYHBIM MPU3HAKAM, BBIIOIHATH
HE0OXOIUMBIE JOTIOJHUTEIbHBIE TOCTPOCHUS;

[Py 15

yMEHHE CBOOOJHO ONEpPUPOBATH MOHITHUAMHU: IUIOMAAb (QHUTYpH, 00bEM
(Gurypsl, BeIMYMHA yIJa, PACCTOSHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSHUE
MEXIy TPSMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH, IUIOINAAb CQepsl,
IUIOINAb IMOBEPXHOCTH NHMPaMMJIbl, MPU3MBI, KOHYCa, IMIMHApA, 00BEM
Ky0a, IPSMOYTOJIBHOTO TapauIesIenuIeia, TUPaMUIbl, TPU3MBbI, IIHIHHIPA,
KOHYCa, [1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEeMOB OJOOHBIX (QUryp;

[Py 16

YMEHHE CBOOOJHO OIEPUPOBATH IMOHATHUSAMU: IBWKCHHE, IMapalIelIbHBIN
NEepeHOC, CHUMMETpUSi Ha IUIOCKOCTH W B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHrue 10x00Ms, MOJO0OHBIE (QUIYpbl; YMEHHE paclOo3HaBaTh
paBHble M T10J00HBIE (UTYpbl, B TOM 4YHCIE B NPUPOJAE, HCKYCCTBE,
APXUTCKTYPCE, YMCHUCE HCIIOJIBb30BaTh TCOMCTPHYCCKUC OTHOIIICHUA,
HaXOJIUTh FT€OMETPUYECKHUE BEINYMHBI (IJIMHA, YroJ, MJIOaab, 00beM) MpH
pElIeHNH 3aJ1a4 U3 IPYTUX y4eOHBIX PEAMETOB U U3 pealbHON KU3HU;

[Py 17

yMEHHE CBOOOJHO ONEpUpPOBaTh MOHATHAMM: HPSIMOYTOJIbHAS CHCTEMa
KOOpJMHAT, BEKTOpP, KOOPAWHATHI TOYKHM, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IMPOM3BEJEHUE BEKTOpa HA YHCIO, PAa3JIOKEHHE BEKTOpa IIO
0a3ucy, CKaJIsIpHOE MPOU3BEICHHE, BEKTOPHOE IPOU3BEIECHUE, YIOl MEKIY
BEKTOPAMH; YMEHHE UCIOIb30BaTh BEKTOPHBIM U KOOPIMHATHBINA METOH VIS
pelIeHNs TeOMETPUYECKUX 3aJady M 3a/Jad APYTUX Y4eOHBIX IPEIMETOB;
OIEpUpPOBATh MOHATUAMU: Marpuua 2X2 u 3X3, ONpeAeauTeNlb MaTpHIIbI,
T€OMETPUUYECKUN CMBICIT ONPEIETUTENS;

TPy 18

YMEHHE MOJENUPOBaTh pEajJbHblE CUTyallUH Ha S3bIKE MaTeMAaTUKH;
COCTaBJIATh BBIPAXKEHHUS, YpPAaBHEHHs, HEPaBEHCTBA M MX CUCTEMbI IO
YCIOBHIO 3aJlaudl, UCCIEN0BaTh IOCTPOCHHBIE MOJEIU C MCIIOJIb30BaHHEM
anmapara anreOpbl, WHTEPIPETUPOBATh MOJTYYEHHBIH pe3yibTaT; CTPOUTH
MaTeMaTHUYeCKHUe MOJIEIH C MIOMOIIBI0 FTEOMETPUUYECKUX MOHATUHN U BEJINYMH,
pemaTh CBSI3aHHbIE C HUMH TpPAaKTUYECKHE 3a/ayd; COCTaBIISTH
BEPOATHOCTHYIO MOJIE€Ib ¥ HMHTEPIPETUPOBATH IIOJIYYEHHBIN pE3yNbTar;
pelaTh NpUKIaIHbIE 33Ja4d CPEACTBAMHM MaTEMaTHUYECKOrO aHalu3a, B TOM
YHCJIe COLUAIBHO-9KOHOMUYECKOT0 U (PU3NYECKOTO XapaKTepa;

[Py 19

yYMEHHUE BBIOMpATh MOAXOSAIIMN METOJ JJIS pelleHUs 3a/1a4yM; MOHUMaHHE
3HAYUMOCTH MAaTE€MaTUKd B U3YYEHUU TPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB M SBJIEHUW; YMEHHME pACIIO3HABaTh IIPOSBICHUE 3aKOHOB
MaTEMAaTUKU B HCKYCCTBE, YMEHHE NPHUBOIUTH NMPUMEPHl MATEMAaTHYECKUX
OTKPBITUMA POCCUMCKON U MUPOBOW MAaTeMAaTHYECKOU HAYKH.







