AHHOTALUSA PABOYEM TIPOTPAMMBI YYEBHOI'O MNPEJIMETA
YOII.03 MaTtemMaTuka

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

PabGouast mporpamMmma ydeOHOro TpeaMeTra  SBJISETCS  00S3aTEbHOW  YacThIO
00111e00pa30BaTEIbHOTO IUKJIA MPOrpamMMbl MOATOTOBKHM CIELUAIUCTOB CPEAHErO 3BEHA B
coorBercTBUU ¢ DPI'OC mo cmenuansHocTH (crienuanbHOcTsIM) CIIO 08.02.09 «MonTax,
HaJIaJIKa M DKCILTyaTallus 3JEKTpo0OOpYI0BaHUS IPOMBIIIJIECHHBIX M IPAKIaHCKHUX 3JaHUI.

1.2. HJIaHI/IpyeMLIe pe3yJabTaThbl 0OCBOCHUS NPEIAMETA

B pamkax mporpammsl yueOHOTO mpeaMeTa 0OydJarolIMMUCS OCBAaUBAIOTCS JTMYHOCTHBIE,
MeTanpeIMEeTHBIE U MTPEMETHBIE Pe3yabTaThl B cOOTBETCTBHHU ¢ TpeboBanusaMu OI'OC cpennero
oOuiero obpazoBanus: nuuHocTHele (JIP), meranpenmernsie (MP), nmpenMerHsie ans 06a30BOro
(ITP6) / yrnyonennoro (I1Py) ypoBHs u3yueHus.

YTOouHEeHHE W KOHKPETH3alus OOIIEro MOHWMAaHHs JHYHOCTHBIX, METAIpPEIMETHBIX U
IPEJIMETHBIX  PE3YJAbTAaTOB MNPOBOIUTCS C  HUCIIOJNB30BAaHHMEM IIPOBEICHHBIX YTOYHEHUI
pe3yasTaToB B penepanbHoil padboueii mporpamme mamemamuxu B DOIT COO.

Kozpt [Tnanupyemble pe3ynbTaTbl OCBOCHHS BKIIOYAIOT
pe3yJIbTaToB

1 2

JInuHOCTHBIE pe3yiibTaTbl OCBOCHU yqe6H0ro npeamceTa:
Irpa’XIaHCKOI'0 BOCIIUTAHUA:

JIP 01 c(OPMHPOBAHHOCTh T'PAXKIAHCKOW MO3UIMHM 00YyYaroLerocs Kak akTUBHOTO
Y OTBETCTBEHHOTO YJI€HAa POCCUNCKOro 0OIIeCTBa;

JIP 02 OCO3HAaHHE CBOMX KOHCTHUTYLIMOHHBIX TpaB U O0OA3aHHOCTEH, yBaXKC€HHE
3aKOHA U MPAaBONOPSIKA;

JIP 06 YMEHME B3aMMOJEHCTBOBATh C COLUAIbHBIMUA MHCTUTYTAMU B COOTBETCTBUU
¢ UX QYHKIMSAMU U Ha3HAUYCHUEM;

MaTpUOTUYCCKOI'O BOCIIUTAHUA:

JIP 08 c(OpPMHPOBAHHOCTH POCCHUICKON IPaKJIaHCKOU WUJIEHTUYHOCTH,
MIaTPUOTHU3MA, YBAXKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH IIepe
Ponunoii, ropaoctu 3a ¢BOM Kpai, cBOK PonuHy, CBOM SA3BIK M KYIBTYDY,
IIPOLLIOE M HACTOSAIIEE MHOINOHAMOHAIBLHOrO Hapoaa Poccun;

JIP 09 LIEHHOCTHOE OTHOIIEHHUE K TOCYAAPCTBEHHBIM CHUMBOJIAM, UCTOPUYECKOMY U
IIPUPOJHOMY HACJIEIHI0, MaMATHUKAM, TpaauuusM HapoaoB Poccun,
JOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUX U TPYIE;
JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSA:

JIP 11 OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUMCKOT0 HAPOJA;
JIP 12 c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TIOBEICHHS;
JIP 14 OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OCTCTUYCCKOI'O BOCIIMTAHMA:

JIP 16 9CTCTUYCCKOC OTHOIICHHUEC K MHUPY, BKIKOYAAd 3CTCTHKY 6LITa, HAaYy4YHOI'O 1




TEXHHUYECKOT0 TBOPYECTBA, CIOPTA, TPYJA U OOIIECTBEHHBIX OTHOIICHUH;

JIP 17 CHOCOOHOCTh BOCIIPHHHMMATh DPA3IUYHbIE BHIBl HMCKYCCTBA, TPAJUIHMUA U
TBOPYECTBO CBOEr0 W JPYTHX HApOAOB, OILIYIIaTh 3MOLMOHAIBHOE
BO3JIEMCTBUE UCKYCCTBA;

1 2

(bU3MYECKOT0 BOCIIUTAHUS:

JIP 20 chopMUPOBAaHHOCTh  37I0POBOTO M Oe3omacHOro  oOpaza  >KHM3HH,
OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO;

JIP 21 NOTPEOHOCTh B (PU3UYECKOM COBEPIICHCTBOBAHUU, 3aHATUAX CIOPTUBHO-
0370POBUTEIBHON JESATENBHOCTHIO;

TPYAOBOI'O BOCIIMTAHUSA:

JIP 23 TOTOBHOCTB K TPY/ly, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0JIIO0HE;

JIP 25 WHTEpEC K pa3iuuHbiM cepam mpodecCHOHATBLHON AeSITeTbHOCTH, YMCHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayiell mpodeccuu U PeaTu30BLIBATH
COOCTBEHHBIC JKU3HEHHBIC IJIAHBI;

JIP 26 TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

3KOJIOTUYECKOIO BOCIIUTAHUS:

JIP 27 c(OpPMUPOBAHHOCTh  JKOJOTMYECKOW KYyIbTYpbl, TOHMMAHUE BIIMSHHUS
COIIMAIbHO-9KOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHUE TMPUPOJHON U
COLIMANILHOM CpEe/bl, OCO3HAHUE TJIO00ATBHOIO XapaKTepa 3KOJIOTHYECKUX
po0Jem;

JIP 28 IJJAHUPOBAaHUE M OCYILIECTBICHUE JACHCTBUM B OKpYXarolleld cpene Ha

OCHOBE 3HaHMS LIEJIEH YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA;

HEHHOCTH Hay4

HOI'0 IMO3HAaHUA:

JIP 32

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAYKHM M OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha
Maiore  KyJIbTYp, CIHOCOOCTBYIOIIETO OCO3HAaHHMIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHPE;

JIP 33

COBEPILECHCTBOBAHUE S3BIKOBOM M YHTATEIBCKOW KYJIbTYpHl KAaK CPEACTBA
B3aUMOJCUCTBUS MEXIY JIOJIbMU U ITIO3HAHKS MUPA;

JIP 34

OCO3HAaHUE NIECHHOCTU Hay‘IHOfI ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH
MNPOCKTHYIO W HCCICHOBATCIIbCKYO JCATCIBHOCTE HWHAWBUAYAJIBHO W B

rpymnIe.

MeTaHpeI[MeTHBIe PE3YyIbTaThl OCBOCHU OCHOBHOH 06p330BaTeHBHOI>'I nporpaMMmbl JOJIZKHbBI

OTpaXkaTb:

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I IM03HABATEILHBIMU ACHCTBUSIMU:

0a30BBIE JIOTHY

€CKHE NEUCTBUA:

MP 01 CaMOCTOSITENIbHO  (OPMYJIUpPOBaTH M aKTyaJU3UpoBaTh  Mpoldiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MP 02 YCTaHABIMBATh CYIIECTBEHHBIM NPU3HAK WIA OCHOBAaHUSA JUJII CPaBHEHUS,
KJaccu(uKauu U 0000IIeHNS;

MP 04 BBISABIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSAX

MP 05 BHOCUTb KOPPEKTHBBI B  JI€ATEIBHOCTb, OLICHUBATb  COOTBETCTBUE

PE3YyIbTATOB LCJIAM, OHCHHUBATHL PUCKH IMOCJIEICTBUI ACATCIIBHOCTH,

0a30BEIC HCCIEI0BATEIbLCKHE NCHCTBUS:




MP 07

BIaACTh HaBbIKaMH y‘IGGHO-HCCHCIIOBaTeHLCKOﬁ
JACATCIIBHOCTH, HABBIKaAMHU PAa3spCIICHUA HpO6J’I€M;

u

MIPOEKTHOMN
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MP 09

OBJIAJICHUE BHUJIAMU JEATECIBHOCTU [0 IOJYYEHHIO HOBOIO 3HAHUA, €r0
MHTEPIpETaln, NPeoOpa30BaHNI0 U MPUMEHEHUIO B Pa3IMYHBIX Yy4EOHBIX
CUTYallUsIX, B TOM YMCJI€ IIPU CO3/1aHUH YUYEOHBIX U COLMAIBHBIX IPOEKTOB;

MP 12

BBISIBJISITH IIPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlu3UpoBaTh 3ajady,
BBIIBUIaTh  TUIIOTE3y €€  PpEIIeHUs, HaXOAUTb AapryMeHThl Ui
JI0Ka3aTeNNbCTBA CBOMX YTBEp)KJIEHUM, 3aJaBaTh IapaMeTpbl U KPUTEPUU
peLeHus;

MP 13

AHAJIM3UPOBATE IMOJIYYCHHBIC B XOAC PCHICHUA 3ada4yu PpPC3yJIbTAThI,
KPUTHYCECKHU OLCHHUBATH UX JOCTOBEPHOCTH, IIPOIrHO3HUPOBATH M3MCHCHHEC B
HOBBIX YCJIOBUSIX,

pabora ¢ nHpopmanuei:

MP 21 BJIa/IETh HaBBIKAMU IMOJIYYeHUS HHPOPMAIMHU U3 HCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEJIBHO ~ OCYIIECTBJISATh IIOMCK, QHAJINW3, CHCTEMAaTU3alUI0 MU
MHTEPIPETALNIO HHPOPMAIIH PA3IMYHbBIX BUJOB U (DOPM MpEICTABICHHUS;

MP 23 OILICHUBATh JIOCTOBEPHOCTH, JISTUTUMHOCTh MH(OpMAIMH, €€ COOTBETCTBHE

IIPpaBOBbBIM U MOPAJIbHO-3THUYCCKUM HOPMAM;,

OBJ'IaIleHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU HCﬁCTBHﬂMHI

oO1ieHue:

MP 30

Pa3BCPHYTO MU JIOTUYHO H3JIaratb CBOKO TOYKY 3pPCHHA C HCIOJIb30BAHUCM
S3BIKOBBIX CPCACTB,

COBMCCTHAaA ACATCIbHOCTD:

MP 31

MOHMMATh M WCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYaJIbHOM
padoTHI;

MP 33

MNPpUHHUMATDH nejim COBMECTHOM JACATCIIbHOCTH, OpPTraHHU30BLIBATH u
KOOPJAMHUPOBATh JIEHCTBUSA 10 €€ JOCTH)KEHUIO: COCTABJIATH IUIaH JAeWCTBU,
pacIpesieNiaTh PO C YIETOM MHEHUH YYaCTHHKOB OOCYKIAaTh PE3yIbTaThl
COBMECTHOM paboTBhl;

MP 34

OLICHMBAaTh KayeCTBO CBOETO BKJAJa W KaXJIOT0 YYaCTHHKA KOMaHJbI B
00U pe3yNbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

OBJ'I&I[GHI/IC YHHUBCPCAJIbHBIMHU PETYIATHBHBIMU I[GI\/JICTBI/ISIMI/II
CaMOOpPraHu3anus:

MP 39

CaMOCTOSITENIbHO  COCTABIIATh IUIAH pEHICHUS TMPOOJEeMbl C y4eTOM
MMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTECHHUI;

MP 42 JIeN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelleHuE,;

CaMOKOHTPOJIb!

MP 45 JaBaThb OLEHKY HOBBIM CUTYyalUsM, BHOCUTHb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM,

MP 46 BJIQJIeTh  HaBbIKAMM  IO3HABATEIIbHOM  peduieKCMM KaK  OCO3HAHUSA

COBEpIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YIBTATOB U
OCHOBaHUMU.




1

| 2

[IpenmMeTHbIEC pe3yNbTaTh:

[1Py 01

YMEHHE OIEPUPOBATh IOHSATUSMHU: ONpPEICICHHE, aKCHOMa, TeopeMa,
CIIEJICTBHE,  CBOWCTBO, TpPHU3HAK, JIOKA3aTEIbCTBO,  PABHOCHIILHBIC
bopMyIUpOBKH; yMeHHE (HOPMYIUPOBATH OOPATHOE U MPOTUBOMOIOKHOE
YTBEPXKICHHE, TPUBOJAUTH IPUMEPHI M KOHTPIIPHUMEPHI, UCIIOJIb30BaTh METO/I
MaTEeMAaTHYECKON WHAYKIIMH, TPOBOJIUTE JOKA3aTeIIbHBIE PACCYKICHUS TIPH
pEIICHUH 33]1a4, OICHUBATH JIOTHYECKYIO MPABIIIBHOCTh PACCYXKJICHUIA,

[1Py 02

YMCHHUC OINCPHUPOBATH HNOHATHAMHU: MHOKCCTBO, IOAMHOKCECTBO, OICpalun
Haa MHOXECTBaMH, YMCHHE HCIIOJIb30BaTh TeopeTI/IKO'MHO}KeCTBCHHHﬁ
anmnapar il OImrucCaHud pCaliIbHbIX MPOLECCOB U SIBJICHUN U Ipu pCIICHUU
3aJia4, B TOM 4YUCJIC U3 JPYTUX y‘IC6HBIX MpEaAMETOB;

[TPy 03

YMEHHUE ONEePUPOBATH MOHATUSAMU: Tpad, CBA3HBIHN rpad, nepeBo, LUk, rpad
Ha IUIOCKOCTH; YyMEHHME 3a/aBaTb W ONKCHIBaTh Trpadbl PazIMYHBIMU
croco0amu; UCIOJIB30BaTh Ipadbl NPU PEIICHUH 3aa4;

[1Py 04

yMeHHE CBOOOJHO OMNEpUPOBATH IMOHATUSMHU: COYETAHUE, TEPEeCTAHOBKA,
YHCII0O COYCTAHWM, YHUCIIO TIEPEeCTaHOBOK; OwHOM HEpIOTOHA; yMeHHE
IPUMEHSITh KOMOMHATOPHBIE (aKThl U PACCYKCHUS AJIs PEelIeHUs 3a/ay;

[TPy 05

YMEHHME OIEPUPOBATh IOHATUSAMU: HATYypalbHOE YHUCIO, LEJI0E YHUCIIO,
OCTaTOK IO MOJYJI0, pPalMOHAJIBHOE YHUCIIO, HUPPalMOHAIBHOE YHUCIIO,
MHO’KECTBA HaTYpaJIbHbIX, L€JIbIX, PALIMOHAJIbHBIX, AEHCTBUTEIbHBIX YUCEIL;
YMEHUE HCHOJb30BaTh MPU3HAKU JEIMMOCTH, HaMMEHBIIUN  OOLIMii
JIeJIUTENb U HauMEHbIIee 0011iee KpaTHOe, anroput™ EBKiIMaa npu pemeHuu
3ajjay; 3HAKOMCTBO € Pa3JIMYHbIMU O3ULIMOHHBIMU CUCTEMaMHU CUUCIIECHUS;

[1Py 06

yMEHHE CBOOOJHO ONEpPUPOBATH TMOHATUAMH: CTEIEHb C  IIEJIBIM
[I0Ka3areyieM, KOPEHb HATypaJbHOM CTEIEHH, CTENEHb C PalUOHAIBHBIM
MOKa3aTeJIeM, CTEICHb C JCHCTBUTEIBHBIM (BEIIECTBEHHBIM) MOKA3aTeleM,
norapudm yucia, CHHYC, KOCHHYC M TAHT€HC TPOU3BOIBHOTO YUCIIA;

[TPy 07

YMEHHME  ONEPUPOBATh  MOHATUAMH:  TOXKIECTBO,  TOXIAECTBEHHOE
npeoOpa3oBaHKWe, YypaBHEHHE, HEPABEHCTBO, CHCTEMa YypaBHEHHH U
HEPAaBEHCTB, PAaBHOCUJIBHOCTb YpPAaBHEHUW, HEPABEHCTB U  CHUCTEM,
palMOHAJIbHBIE, HMppaluOHAJIbHBIE, MOKa3aTelIbHbIE, CTEIICHHBIE,
norapudmuueckue, TPUTOHOMETPUUYECKHE YpaBHEHHUS, HEpaBEeHCTBA U
CHCTEMBbI; YMEHHUE pelllaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO
pPa3IMYHBIX MPUEMOB; pEIIATh YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C
[apaMeTpoM; IMPUMEHATH YPABHEHMS, HEPABEHCTBA, WX CUCTEMBI IS
pelIeHusT MaTEMaTHYECKUX 3a7ad U 33/1a4 U3 Pa3IuvHbIX 00JacTel HayKu U
peanbHON KU3HU,

I1Py 08

yMeHue CBOOOJHO ONEepUpOBaTh MOHATHSAMHU: rpaduk (QyHKIUH, oOpaTHas
GyHKIMSA, KOMIO3UIMUS (yHKUMHA, JuHeiHas (QyHKIUSA, KBaJpaTU4Has
byHKLUsA, cTeneHHas (YHKIMS ¢ 1eJbIM IIoKa3aTeneM, TPUTOHOMETPUYECKHe
¢byHKIIMM, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMM, MOKa3zaTelbHas U
ngorapupmuueckas (GYHKIMH; yMEHHE CTPOUTh Tpapuku (GYHKUIUH,
BBITNOJHATH NpeoOpa3zoBaHus rpapuKoB (yHKIIHII;

YMEHHUE UCNONb30BaTh TIpaduku (QYHKIMHA JUIsT M3y4eHHs IPOLECCOB U
3aBUCUMOCTEH TPH pEIIeHUH 3a/a4 U3 JIPYTUX YYeOHBIX MPEIMETOB U U3
peasbHOM JKU3HHU; BRIpaXKaTh (popMynaMH 3aBUCUMOCTH MEXAY BETHUUHAMM;
YMEHHE CBOOOJHO OIEPHPOBATH MMOHATHUSMH: UYETHOCTh (YHKIUH,
NEPUOJIMYHOCTh  (DYHKIIMH, OrPAaHUMYEHHOCTh (DYHKIUH, MOHOTOHHOCTbH
GbyHKIMKM, SKCTpeMyM (yHKUMK, HauOosbllee M HaUMEHbIIee 3HAYECHUS
(GYyHKIMU Ha TPOMEKYTKE; YMEHUE POBOAMUTH HCCIel0BaHUE (QYHKIINU;
YMEHHE HCI0JIb30BaTh CBOMCTBA U rpadUKu QYHKIMM JUIs pelieHus
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YpaBHEHUI, HEpPaBEHCTB U 3a7ad C [apaMeTpaMmu; Hu300paxaTh Ha
KOOPJMHATHOM TJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUM, HEPABEHCTB U
UX CHUCTEM;

TIPy 09

YMEHHE CBOOOJHO ONEpPUPOBATH TOHATHUSMHU: MOCIEAOBATEIHHOCTS,
apudmeTnyeckas MPOrpeccusi, reoMeTpuvecKas Mporpeccus, OECKOHEUHO
yObIBaromas reoMeTpuyecKas MIPOrpeccusi; YMEHHE 3a/1aBaTh
MOCJIEZI0BATEIHHOCTH, B TOM YHCJIE C TOMOUIBIO PEKYPPEHTHBIX (HOPMYIT;

[Py 10

YMEHHE ONEPUPOBATH MOHITHIMH: HENPEPHIBHOCTh (YHKITUH, ACUMITOTHI
rpaduka QyHKUMH, TmepBas M BTOpas  NpousBoaHAas  (GYHKIIHH,
TEOMETPUYCCKU ¢ (PU3UYECKUI CMBICT TMPOU3BOAHON, TepBooOpa3Hasi,
OTpe/ieNIeHHBI UHTErpail; yMEHUEe HaXOAUTh ACUMIITOTHI Ipaduka QyHKINY;
YMEHHUE BBIYUCIATH MPOU3BOAHBIE CYMMBI, IPOU3BEICHHS, YaCTHOIO |
KOMIO3UIMN (YHKIMA, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
byHKUINY,

YMEHHE HCIIOJIb30BaTh MPOU3BOJAHYIO MJISl UCCIENOBAHHS (PYHKIHH, I
HAXOXJCHUS HAWIy4dllero pelieHUusT B MPUKIAIHBIX, B TOM YHUCJE
COLIMATIbHO-9KOHOMHUYECKUX W (PHU3MYECKUX 3aJayax, A ONpeleIeHUs
CKOPOCTH M YCKOPEHHSI; HAXOIUTh IUIOMIATN U 00BeMBbl (UTYpP C TOMOIIBIO
WHTErpajia; MPUBOAUTH IPUMEPbl MAaTEMaTHUYECKOTO MOJEIUPOBAHUS C
TOMOITBI0 T PEpEeHITNATBHBIX YPaBHCHU;

[Py 11

YMEHHUE OIEepPUPOBATh TMOHATUSIMH: KOMIUIEKCHOE YHCIIO, COMPSHKCHHBIC
KOMIUIEKCHBIE YHCIIa, MOIYJIb W apryMEeHT KOMIUIEKCHOro uucia, (opma
3aUCH KOMIUIEKCHBIX 4YHCeN (I€OMETpUYecKasi, TPUTOHOMETpUYECKas |
anreOpanyeckasi); yMeTb MPOU3BOAUTH apU(PMETHUECKUe JEUCTBUSA C
KOMIUIGKCHBIMM ~ YHCJIaMH;,  NPUBOAUTH  NPUMEPHl  HCIOJIb30BAHUS
KOMILIEKCHBIX YHCEJT;

TPy 12

yYMEHHE CBOOOJHO OINEpPUPOBaTh NOHATHUAMHU: CpelHEe apuPpMETHUECKOe,
Me/luaHa, HauOoJsblllee M HaUMEHblIee 3HA4YeHHs, pa3Max, JUCIEpCHs,
CTaHJAPTHOE OTKJIOHEHHWE /ISl ONHCAHUS UHUCIIOBBIX JAaHHBIX; YMEHHE
UCCIIeIoBaTh CTAaTHUCTUYECKHE [aHHble, B TOM YHCIE C MPUMEHEHHEM
rpauuecKux MEeTOJIOB U 3JEKTPOHHBIX CPEACTB; TpadUuecKH HCCIEN0BATh
COBMECTHBIE HAOJIOACHUS C MOMOLIBIO TMarpaMM pacCEeMBaHUs U JTUHEHHOU
perpeccuy;

[Py 13

YMEHHE HaXOJUTh BEPOSTHOCTH COOBITHH C HMCHOJIb30BAHHUEM IpapUuecKux
METOJIOB; TNPUMEHATh [UIsl pelieHus 3afgad  (GOpMyJbl  CIOXKEHUS U
YMHOXXEHUSI BEpPOSITHOCTEH, (QOpPMYyNy TMOJHOM BeposATHOCTH, (opmyiy
bepnymin, koMOuHaTOpHBIE (akThl U (HOPMYIIBI; OLEHUBATh BEPOSATHOCTH
peanbHbIX COOBITMH; yMEHHE OINEepUpoBaTh MOHATUAMHU: CllydyaiiHas
BEIMYMHA, PACHPEIEICHUE BEPOATHOCTEH, MaTEMATUYECKOE OXHJIaHHE,
JCTIepCHUs U CTaHIAPTHOE OTKJIOHEHHE CIIydYallHOW BENWYHMHBI, (DYHKIMU
pacrpelielieHusi ¥ IUIOTHOCTU ~ PABHOMEPHOIO, IIOKA3aTelbHOIO U
HOPMAJIBHOT'O paclpeiesieHuii; YMEHNE UCIOIb30BaTh CBOMCTBA N3YYEHHBIX
pacnpefieieHul i pelleHusl 3ajad; 3HAKOMCTBO C MOHSTHUSIMH: 3aKOH
OOJIBIINX YHCEN, METObl BHIOOPOUHBIX MCCIEIOBaHMI; YMEHHUE MPUBOIAUTH
IpUMEphl MPOSIBJIIEHUS 3aKOHAa OOJBIIMX YHCEd B MPUPOJHBIX H
OOIIECTBEHHBIX SIBJICHUSX;

TPy 14

yMEHHE CBOOOJIHO OINEPUPOBATH MOHITUSIMM: TOUKA, MpsAMas, IMIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMH Yroj, JBYIpaHHBIA Yrodi,
TPEXTPaHHBIA YroJl, MepeceKarorecs, napaielibHble U CKpPEIIUBAOLIecs
IpsIMbIE, TAPAJUIENBHOCTD U MIEPIEHAUKYISIPHOCTD MPSMBIX U INIOCKOCTEH,
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YTOJ MEXIY NPSIMBIMH, YTOJ MEXKIY MPSIMOW U IUIOCKOCTBIO, YIOJl MEXKIY
IJIOCKOCTSIMU; YMEHHUE HCIIOJIb30BAaTh IMPU PEUICHUM 3a1ad H3yYEHHBIE
(bakThl U TEOpPEMBI IUIAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl OObEKTOB B
OKPYKalIlIeM MHpE; YMEHHE ONEPUPOBATH IMOHATUAMH: MHOI'OTPaHHUK,
CEUYEHHE MHOTOIPAaHHUKA, IIPAaBUJIbHBIM MHOIOI'PaHHUK, [IpU3Ma, MHUpaMUa,
dburypa 1 HOBepXHOCTh BpallleHUs, LIWINH]IP, KOHYC, 11ap, cdepa, pa3BepTka
IIOBEPXHOCTH, CEYEHHsS KOHYCa W LWIMHApA, NapauiebHble OCH WIH
OCHOBaHHUIO, CEYEHME IIapa, IJIOCKOCTh, Kacaromasics chepsl, LUIUHAPA,
KOHyCa, yMEHHE CTpPOUTh CEUCHHE MHOTOTPaHHUKA, H300paxarb
MHOTOTPaHHUKHU, (PUTYpHl M MOBEPXHOCTU BPALICHHS, UX CEUYEHHUSA, B TOM
quciie C MOMOULIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE NPUMEHATh CBOMCTBA
reOMEeTPUYECKUX (UTYP, CAMOCTOSTEIbHO (OPMYIUPOBATH OMNPEICICHUS
U3ydyaeMmbIX (UTYp, BBIJBUTATh THUIOTE3bl O CBOWCTBAX M MpH3HAKaX
reoMeTpuyYecKux ¢uryp, oOOCHOBBIBATH WM OMNpPOBEpraTb HX; YMEHHE
POBOJUTH KiIacCH(pUKaUio (GUTYp MO Pa3IUYHBIM MPU3HAKAM, BBITIOIHATH
HE0OXO0IUMBIE JOTIOJHUTEIbHBIE TOCTPOCHUS;

[Py 15

yYMEHHE CBOOOTHO ONEPUPOBATh MOHATHSAMHU: IUIOMIAIAL (GUTYpPBL, 00BEM
(burypsl, BeIMYMHA yIJa, PACCTOSHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSHUE
MEXIy TPSMBIMH, PACCTOSTHHE MEXAY IUIOCKOCTSIMH, IUIOIAAb CQepsl,
IUIOINAAb IOBEPXHOCTH NHMPaMMJIbl, NMPU3MBI, KOHYCa, LMIUHIPA, 00beM
Ky0a, TIpsSMOYTOJIBHOTO TapauIesenuIieia, MUPaMUIbl, TIPU3MBL, IWINHApPA,
KOHYCa, [11apa; YMEHHEe HaX0IUTh OTHOIlIEHHE 00BEMOB OJJOOHBIX (DUryp;

[Py 16

YMEHHE CBOOOJHO OIEPUPOBATH IOHATHUSIMU: IBWKCHHE, IMapaJlIeIIbHBIN
NEepeHoC, CUMMETPUS Ha IUIOCKOCTH W B TIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Moa00us, MOAOOHBIE (UTYpBI; YMEHHE paclo3HaBaTh
paBHbIE M TONOOHBIE (UTYpPH, B TOM YHCIE B IPHPOAE, HCKYCCTBE,
APXUTCKTYPC, YMCHHUEC HUCIIOJIBb30BAaTh TCOMCTPHYCCKUC OTHOIIICHUA,
HaXOJIUTh FT€OMETPUYECKHE BEIUYHHBI (JUIMHA, YToJl, MJIOoUIalb, 00beM) MpU
pelIeHnN 3a1a4 U3 IpYTUX y4eOHBIX MPEIMETOB U U3 pealbHON KU3HU;

[Py 17

yMEHUE CBOOOJHO ONEpPUPOBATh MOHATUSAMH: HPSIMOYTOJIbHAs CHCTEMa
KOOpJIMHAT, BEKTOpP, KOOPAWHATHI TOYKHM, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEJIECHUE BEKTOpa Ha YMCIO, DPA3JIOKEHHE BEKTOpa IIO
0a3ucy, CKaJlsIpHOE MPOU3BEICHUE, BEKTOPHOE IPOU3BEIECHUE, YIOl MEKIY
BEKTOPAMM; YMEHHUE UCIOJIb30BaTh BEKTOPHBIM U KOOPIUHATHBIA METOH VIS
pellleHnsT TeOMETPUYECKUX 3a7ad M 3aJad JAPYTruX Yy4eOHBIX IPEIMETOB;
OIEpUpPOBaTh MOHATUAMU: Marpuua 2Xx2 u 3X3, ONpenenuTeNb MaTpULBL,
T€OMETPUUYECKUN CMBICTT ONIPEIETUTENS;

TPy 18

YMEHHE MOJEIUPOBAaTh pEaJbHbIE CUTYyallUd Ha S3bIKE MaTeMAaTHUKH;
COCTaBJIATh BBIPAXKEHUS, YpPAaBHEHHs, HEPaBEHCTBA M MX CUCTEMbI IIO
YCIOBHIO 3aJjaudl, UCCIEN0BaTh NOCTPOCHHBIE MOJEIU C MCIIOJIb30BaHHEM
anmapara aiareOpbl, WHTEPIPETUPOBATh IMOIYYEHHBIH pe3ylbTaT; CTPOUTH
MaTeMaTHUYeCKHUe MOJIEH C MOMOIIBI0 FTEOMETPUUECKUX MOHATUHN U BEJINYHH,
pemath CBSI3aHHbIE C HUMH [PAKTUYECKHE 3a/Jayd; COCTaBIISAThH
BEPOATHOCTHYI0O MOJEIb W HMHTEPIPETUPOBATH IIOJIYYEHHBIN pE3yNbTar;
pelaTh NpUKIagHbIe 33Ja4d CpeACTBAMH MaTEMaTHYECKOro aHalu3a, B TOM
YHCIIe COLMAIBbHO-9KOHOMUYECKOT0 U (PU3NYECKOTO XapaKTepa;

[Py 19

yMEHHUE BBIOMpATh MOAXOSAIMIMN METOJ JJIS pelleHUs 3a/]a4yM; MOHUMaHHe
3HAYUMOCTH MAaTE€MaTUKU B U3YYEHUU TPUPOAHBIX M OOLIECTBEHHBIX
IIPOLIECCOB M SBJICHUM; YMEHHME paCIIO3HABaTb IIPOSBICHUE 3aKOHOB
MaTE€MaTHK! B MCKYCCTBE, YMEHUE INPUBOJIUTH MPUMEPBl MaTEMATUYECKUX
OTKPBITUM POCCUICKON U MUPOBOW MaTeMAaTHUYECKOU HAYKH.







