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Pabouast mporpamma 0011Ie00pa3oBaTebHOrO IpeaMeTa pa3paboTaHa Ha
ocHoBe DejepabHOr0 IOCYAAPCTBEHHOr0 00pa30BaTeIPHOIO CTaHAapTa CPEIHEro
obuiero o6pa3oBaHus, yTBepxaeHHOro Ilpukazom MunobOpHayku Poccun oT
17.05.2012 Ne 413 (pen. ot 12.08.2022), pexoMeHaalLli MO peasn3aliu CPeIHETO
obL1ero obpazoBaHus B pejesiax 0CBOeHHs 0Opa3oBaTesibHOH NPOrpaMmbl CPEAHETO
npodeccHoHanbHoro obpasosanus ot 1 maprta 2023 r. Ne 05-592, MPUMEPHOU
[porpaMMbl, peKOMeHI0BaHHOH (deepalbHbIM TOCY/IaPCTBEHHBIM  OIOIKETHBIM
00pa30BaTeNIbHBIM yupexKaeHUEM JOTIOTHUTENBHOIO npohecCruOHaIBHOIO
oGpasosanus «MHcTUTYT pasButusi mpodeccHoHanpHoro obpasosatusy (PIBOY
IO «MPIIO) mnst peanusauyu OCHOBHOM NpodecCHOHANBHOM 00pa3oBaTebHOU
nporpammbl CITO Ha Ga3e 0OCHOBHOrO 001ero 00pa3oBaHusl ¢ MOTy4eHHEM CPEIHETO
oO1ero obpa3oBaHus IO CIELHAIBHOCTU 44.02.02 «lIpenonaBaHue B HavaJlbHbIX
Kjaccax».

PabGouass mporpamma pa3paboTaHa B COOTBETCTBHH C Pa3bsCHEHUAMM IO
hOPMHPOBAHUIO MPUMEPHBIX 00pa30BaTENbHBIX —MPOrpamMM y4eOHbIX AMCLHIIMH
HAYaJIbHOTO MPO(ECCHOHATLHOrO M Cpe/IHEro NpohecCHOHaNIbHOr0 00pa3oBaHus Ha
ocHoBe DezepalbHbIX FOCYIApPCTBEHHBIX 00pa30BaTe/IbHbIX CTAHIAPTOB HA4alIbHOIO
pohecCUOHAIBHOIO u CpeIHero npo(ecCuOHaIbHOIO o0pa3oBaHus,
yrBepkAeHHbIMH W.M.PemopeHnko, aupektopoM JlemaprameHta rocyaapCTBEHHOHU
MOJMUTUKA M HOPMATHBHO-NPABOBOIO peryjivpoBaHus B chepe oOpasoBaHus
MuHncTepcTBa obpasoBanus u Hayku Poccuiickoit @enepanuu ot 27 asrycra 2009r.
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1. MIACIIOPT ITIPOI'PAMMBI YYEBHOM JAACHHUTIIINHBI
MATEMATUKA»

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

PaGouas mporpamma y4eOHOUM TuCHUIUIMHE MaTemMaThKa MpeaHa3HavYeHa I U3ydeHUs
MaTeMAaTUKHd B YUYPEKACHHUSIX CpelHero mnpodecCHOHaIbHOTO 00pa3oBaHUsl, peaTu3yIoIINUX
00pa30oBaTeNbHYIO MPOrPaMMy CpeIHEro (MOJIHOTO) oOmiero oOpa3oBaHUs, MPH IOJITOTOBKE
CHELHATNCTOB cpeanero 3BeHa. OOyuaromecs B yupexaeHuu CIIO mo nanHomy mpoduiio
W3y4JaloT MaTeMaTUKy B oObemMe 246 dyacoB. Pabouas mporpamma y4eOHOW AUCITUTUIHMHBI
pa3paboTaHa Ha OCHOBE MPUMEPHON OCHOBHOW 00pa30BaTEIBHON MPOTPAMMBbI CPETHETO OOIIEro
oOpasoBaHus, 000peHa pemeHneM (eaepaaTbHOr0 y4eOHO-METOIUYECKOT0 OOBEIUHECHHS I10
obmiemy oOpaszoBanuto (mpotTokon ot 28 uroHs 2016 1. Ne 2/16-3) misa cnenmansHoctu 44.02.02.
Ilpenodasanue 6 HauanbHblX K1ACCAX

1.2. MecTto aUCHUILVIMHBI B  CTPYKTYpe OCHOBHOH mnpodecCHOHAIbHOI
o0pa3oBaTe/IbHON MPOrPaMMBbI:
JlucuuriuHa BXOAUT B 00111e00pa30BaTeNbHBIN UKIL.

1.3. Hean u 3aga4u y4eOHOM JMCUMILINHBI

Conepkanue mporpamMMbl  00111€00pa30BaTEILHON  TUCHUIUIMHBL  «Maremartukay
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3yIbTATOB €€ U3yUeHUs B cOOTBeTCTBUU ¢ TpeboBaHusiMu OI'OC
COO c¢ yuerom npodeccuonanbHoi HanpasierHocTrn @I'OC CIIO.

1.3.2 Heau u 3agauyu JUCHMILVIMHBI — Tpe0OBaHHMS K pe3yabTaTaM OCBOEHHS
AUCIHUIIMHBI:

OcBoenue conepkaHusi y4yeOHOM  OuUCHUILTUHBI  «MaTtemaTuku»  oOecreurnBaeT
JTOCTHKEHHUE CTYJIEHTAMU CIICAYIOIIUX Pe3yIbTaTOB:

JIMYHOCTHBIX:

J1 - TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTU MacTepCTBa, TPY10J100ue;

- TOTOBHOCTb K AaKTHUBHOM JIESTEIbHOCTH TEXHOJIOTUYECKOM W  COIMATbHOM
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSTETIHHO BBITIOIHSTH
TaKyIo JICSITeILHOCTD;

- UHTEpeC K pa3Iu4HbIM cepam mpodheCcCHOHATEHOU NesSTENbHOCTH,

OgyaeHne yHUBEPCATBHBIME YICOHBIME ITO3HABATEIIHHBIMU JCHCTBHSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSATENIbHO (POPMYIHMPOBaTh M aKTYaJIM3UpPOBATh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHaBIWBATh CYIICCTBCHHBIM TPHW3HAK WM OCHOBAHWS JUISI CpPaBHEHUS,
KJIacCU(UKAIUU U 0000IIEeHNUS;

- OIIPEJISNISATh eI IeATEIIFHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH MX JOCTHKCHHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSX;

- BHOCHTHh KOPPEKTUBHI B JICATEIHHOCTh, OI[CHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

- pa3BHBaTh KPEaTUBHOE MBIIIICHUE IPH PEIICHUH KU3HEHHBIX TIPOOIeM

0) 60a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BIIQJCTh HAaBBIKAMH Yy4eOHO-UCCIICIOBATEIILCKOH ¥ TPOCKTHOW JCSTEIbHOCTH,
HABBIKAMU pa3perieHus mpooiem;

- BBUIBJISITH TIPHYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3aJady, BBIJIBHTaTh
TUTOTE3y €€ peIIeHHs, HaXOJUTh AapTyMEHTHI IS JOKa3aTelbCTBA CBOHMX YTBEPXKICHUU,
3aJ1aBaTh MapaMeTPhl M KPUTEPHH PEIICHUS;

- aHAIM3UPOBATh TOJYYCHHBIE B XOJI€ PEHICHHS 3aJadyd Pe3yabTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;



-- yMeTh TMEePEHOCUTh 3HAHUS B TIO3HABATEIBHYID M MPAKTUYECKYI0 O0O0JIacTH
KHU3HEICSITENbHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIE UJCH, ITpeijlaraTh OPUTHHAIbHBIC TTOJIXO/IbI U PELICHHUS;

1 CITIOCOOHOCTH UX MCMOJIb30BaHMS B TO3HABATEILHON U COLIMAJIbHON MTPaKTUKE

JI2.B o6nacTv IEHHOCTH HAYYHOT'O MMO3HAHUSA:

-cOPMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUSL HAayKd U OOIIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JIHAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIIUKYIBTYPHOM MUDE;

- COBEpUICHCTBOBAHMUE SI3BIKOBOM M  YUTATEIbCKOM KYJIbTYpPhl Kak CpelICTBa
B3aMMOJICHCTBUS MEXKY JIOAbMH U MTO3HAHUS MUPA;

- OCO3HAHHE [ICHHOCTH HAYYHOM JIeATeIbHOCTH, TOTOBHOCTH OCYIIECTBIISATh MPOCKTHYIO U
HCCJIEIOBATEILCKYIO ASITeIbHOCTh HHIUBUAYAIBHO U B TPYIIIE.

OBrnaneHne yHUBEPCATBHBIMHI Y4eOHBIME ITO3HABATEIIHHBIMU JICHCTBHSIMH:

B) pabota ¢ uHpopMaImei:

- BJAJETh HAaBBIKAMHU TMIOJYYCHHS HWH(POPMAIMU U3 WMCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISATh TIOUCK, AaHalu3, CUCTEeMAaTHU3alMI0 U HHTEPIpETAIHIo
uH(pOpMaIUK pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS;

- co3[aBaTh TEKCThl B Pa3jM4YHbIX (popmMarax C y4eToM Ha3zHAueHUs HUHDOpMAIUHN U
IIEJICBOM ayTUTOPUH, BRIOMPAst ONITUMAILHYIO0 (POpMY IIPECTABICHHS U BU3YATH3AIUH;

- OLIEHUBATh JOCTOBEPHOCTb, IETMTUMHOCTh HH(POPMAIINH, €€ COOTBETCTBUE IIPABOBLIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpelcTBa MH(GOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
pelIeHU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AIMOHHBIX 3a7ad C COOJIOJIEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIaJCTh HaBBIKAMHM pACMO3HABAaHUS W 3allUThl HHpOpManuu, WHGOPMAUOHHON
0€30MacHOCTH JIMYHOCTH

JI3. B o0nactu JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

-- c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, I TUYECKOTO TTOBEACHHUS;

- CHOCOOHOCTh OIICHMBATh CHUTYalldI0 M TPUHUMATh OCO3HAHHBIE PEIICHUs,
OPUEHTHUPYSCh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHHE JTUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYyyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM pOJMUTENSAM U (WJIM) APYTUM YJI€HaM CEMbH,
CO3JJaHMI0O CEMbM Ha OCHOBE OCO3HAHHOTO TMPHUHATHUS LEHHOCTEH CEMEWHOW >KU3HU B
COOTBETCTBUU C TPATULIUSIMHU Hapo 0B Poccuu;

OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

a) CaMOOpTaHU3aIHs:

- CaMOCTOSITENILHO OCYIIECTBISATh MO3HABATEIBHYIO ACSITEIbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJayll B OOpa30BATEIHHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

- CaMOCTOSITENIbHO COCTaBJIATh IUTAH PEIICHUS NPOOJEMBbI C YYE€TOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPeNOUTEeHU;

- 1aBaTh OIIEHKY HOBBIM CUTYAIlUsIM;

croco6cTBOBaTH (HOPMUPOBAHUIO U MIPOSIBIICHUIO IITUPOKOI

KOOPJIMHHUPOBATh JIEUCTBUS IO €€ JOCTHKEHUIO: COCTaBIATh IUIaH JICHCTBHM,
pactpenensiaTh poidu C Y4eTOM MHEHHH YYacTHUKOB OOCYKIaTh pe3ylbTaThl COBMECTHOMN
paboThI;

- KOOPJMHHUPOBATh W BHIMONHATH PabOTy B YCIOBUSAX PEaATbHOTO, BHPTYaIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJISTh IMO3UTUBHOE CTPATErMUECKOE IMOBEACHHE B PA3JIMYHBIX CUTYalMsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUITMATHBHBIM.



OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JEHCTBUSMHU:

T') IPUHATHE ce0s U APYTUX JIIOJICH:

- NpPUHUMATh MOTHBBI M AaPTYMEHTHl JAPYIHX JIIOJIEd MpU aHAIM3€ pPE3yJIbTaTOB
JIeSITEIILHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JPYTHX JIFOJICH HA OIITHOKH;

- pa3BUBAThH CIIOCOOHOCTh MIOHUMATh MHUP C TTO3UIIUU JPYTOro YeIoBeKa

JI4. rOTOBHOCTB K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTUA U CAMOOTIPEICICHUIO;

-OBNIQJICHUE HAaBBIKAMU  Y4eOHO-HCCIICIOBATENICKONW, TIPOEKTHOM ©  COIUATBHON
JIeSITEIILHOCTH;

OBnajzieHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU:

0) COBMECTHasl IeATEIbHOCTh:

- IOHUMATh U UCIIOJIL30BATh IPEUMYIIECTBA KOMAHIHON ¥ HHIMBUYaTbHOU PabOTHI;

- NPUHUMATh 1EJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JEUCTBUSI TIO €€ JIOCTHKEHUIO: COCTABJISTH IUIAH JEHCTBUM, paclpeneisTh poJid C Y4ETOM
MHEHHUH YYaCTHHUKOB 00CYXIaTh PE3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIWHUPOBATh W BBHINOJHATH PabOTy B YCJIOBHUSIX PEATBbHOIO, BUPTYAJIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYUICCTBJISITH IMO3UTUBHOE CTPATETMUYECKOE TOBEACHHE B DPA3JIUYHBIX CHUTYalMsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOPaKCHHE, ObITh MHUIIUATHBHBIM.

OBnazieHue YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSIMHU:

T') IPUHATHE ce€0s U APYTUX JIIOJICH:

- NpPUHUMATh MOTHBBI M apPryMEHTHl JAPYTHX JIIOJIEW TMpU aHAIM3€ pPE3YJIbTaTOB
JIeSITEILHOCTH;

- MPU3HABATh CBOE MIPABO M MPABO APYTHUX JIOJIEH HA OMIUOKH;

- pa3BUBAaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeloBeKa

JI5. B o0macTi 3cTeTUYECKOro BOCIUTAHUS

- 3CTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasi 9CTETUKY ObITa, HAYYHOT'O U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa 1 OOIIECTBEHHBIX OTHOIICHHUI;

- CHOCOOHOCTh BOCHPHHHMMATH pPa3WYHbIC BHUJABI UCKYCCTBA, TPATUIMU U TBOPYECTBO
CBOETO U JPYTUX HAPOJOB, OMIYIIATh YMOIIMOHAILHOE BO3/IEHCTBHE UCKYCCTBA;

- yOeXKIEHHOCTh B 3HAYMMOCTH ISl IMYHOCTU M OOIIECTBA OTEYECTBEHHOTO H MUPOBOTO
MCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPATUIIMN U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CAMOBBIPQKEHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMIICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

OBnazieHue yHUBEPCATIbHBIMA KOMMYHUKATUBHBIMU JE€HCTBUSMM:

a) obuieHue:

- OCYIIECTBIATh KOMMYHHUKAIIUU BO BCEX cepax KU3HH,

- pacmo3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIIECHHS, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, PACMO3HABATH MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(QIUKTHL;

- Pa3BEpPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJH30BAHUEM S3BIKOBBIX
CpEeNCTB

JI6.- oco3HaHue 00Yy4arOIIUMHUCS POCCUMCKOMN TPakTaHCKON UACHTHYHOCTH;

- LIEJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHEH MO3UIMU JIMYHOCTH HAa OCHOBE JYXOBHO-
HPABCTBEHHBIX IIEHHOCTEW HaponoB Poccuiickoit denepaium, MCTOPUYECKUX U HALMOHAIBHO-
KYIbTYPHBIX  Tpaiuiuidi, (HOopMHpOBaHME CHCTEMBl 3HAYUMBIX I[[€HHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTHKOPPYMIIITMOHHOTO MHPOBO33PEHHMSI, MPABOCO3HAHUS, YKOJIOTHIECKON KYJIbTYPHI,
CIIOCOOHOCTH CTaBHUTh LI U CTPOUTH )KMU3HEHHBIE TIAHBI,

B wactu rpak1aHCKOTO BOCTIMTAHHUS:

- OCO3HAHHME CBOHMX KOHCTUTYIIMOHHBIX TMpaB M OO0s3aHHOCTEH, yBa)KEHHE 3aKOHA U
MPaBOTIOPSJIKA;

- MPUHATHE TPAJAULIUOHHBIX HAIMOHAIBHBIX, OOIIEYENIOBEYECKUX T'yMAaHUCTHYECKHX U
JIEMOKPATUYECKUX TIEHHOCTEH;



- TOTOBHOCTh NPOTHUBOCTOSITh HACOJIOTUH SKCTpPEMH3Ma, HallMOHaTu3Ma, KceHohoouwu,
JUCKPUMMHALIMY 110 COLMAIbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpPECAX I'PaKJaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIIPABJIEHUU B 00111€00pa30BaTeNbHON OpraHu3aluy U JAeTCKO-IOHOIIECKUX
OpraHu3anusx;

- YMEHHUE B3aUMOJECHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B COOTBETCTBHUU C HUX
(GYHKIMSAMEU 1 Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHHUTAapHOM U BOJIOHTEPCKOM NEATEIbHOCTH;

MaTPpUOTHYECKOTO BOCIIUTAHUS:

- chopMHpPOBAHHOCTH POCCHUUCKON TPaKIAaHCKOH HIACHTUYHOCTH, [MATPHUOTHU3MA,
YBaXXEHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Inepen PoauHON, ropaoctu 3a CBOWM
Kpai, cBOK PonauHy, CBOM f3BIK M KYJBTYPY, IPOLUIOE M HACTOSLICE MHOIOHALMOHAIBHOIO
Hapoxa Poccuu;

- I[ICHHOCTHOE OTHOILIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY H
MPUPOJHOMY HACIEAMIO, NaMATHHUKAM, TpaauuusM HapoaoB Poccum, nocruxeHusiMm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

- wuaeiHas yOeXIEHHOCTb, TOTOBHOCTh K CHyXeHHI0 u 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

OCBOGHHBIE OO0YYAIOIIMMHUCS MEXIPEAMETHbIE TOHSTUS M YHUBEPCAIbHBIE Yy4ueOHbIE
JeicTBUS (pErysATUBHbIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE);

- CIOCOOHOCTh MX UCHOJb30BaHUS B TIIO3HABATENbHOW M COIMAIILHON MpaKTUKE,
TOTOBHOCTb K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOU IEsITeNbHOCTH,
OpraHu3aly yueOHOr0 COTPYAHHYECTBA C MEAarorn4ecKUMH pabOTHUKAMHU U CBEPCTHUKAMU, K
Y4YacCTHUIO B IOCTPOCHUU MHIUBUAYAIBHON 00pa30BaTeIbHON TPACKTOPHUH;

- OBNQJICHHE HaBBIKAMU Y4e€OHO-HCCIIEIOBATENbCKOW, MPOEKTHONM U COLMaIbHOU
JIEATEIIbHOCTH

JI7. He npuHUMATh NEHCTBUS, IPUHOCSIIME BPEJl OKPYKAIOILIEH CPEE;

- yMeThb MPOTHO3UPOBATh  HEOJIATONPHATHBIE  DKOJOTMYECKHE  TOCIEICTBHS
MpEeANPUHUMAEMBIX ACHUCTBUMI, IPEIOTBPAIIATh UX;

PaCUIMPUTH OIBIT AESATEIBHOCTH YKOJIOTUYECKON HAIIPABICHHOCTH;-

- pa3pabarelBaTh IUIAaH peleHHs NpoOJeMbl € YYEeTOM aHajgu3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

- OCYLIECTBJIATH II€JICHANPABIECHHBIN MOUCK MEPEHOCca CPEJICTB U CHOCOOOB JEHCTBHS B
POECCHOHANIBHYIO CPENY;

- yYMeTb TMI€PEeHOCHTh 3HAaHUSA B I[IO3HABATEIbHYI0 M IPAKTUYECKYIO0 OOJIACTH
JKU3HEACIATEIBHOCTH;

- MIpeAJIaraTb HOBBIE NIPOEKTHI, OLIEHUBATh UIECH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- J1aBaTh OLICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIAM

MeTtanpeaMeTHbIX:

MIl-Bnagetb MeTOJaMHU JOKa3aTeNbCTB, alNTOPUTMAaMU pEIIEHUS 3a7ad; yMEHHe
(1)OpMy.]'II/IpOBaTI) OMpeacICHNA, aKCHOMBI U TCOPEMBI, IPUMECHATH UX, IIPOBOJUTH JOKA3aTCIIbHBIC
paccyXJIeHUS B X0JIe PEIICHHs 3a/1a4;

- YMCETB OINIEPHUPOBATH MOHATHAMU: CTCIICHL YHMCJIa, J'IOl"apI/I(l)M qucia; yMCHUC BBIIIOJIHATH
BBIUMCJICHHE 3HAYCHUW W TMPeoOpa3oBaHMsI BBIPAKEHUN CO CTENEHSIMH U Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIMOHATIBHBIX BRIPAXKEHUH;

- YMETh OMEpUPOBATh MOHATHSAMU: PAlMOHAIBHBIC, UPPALMOHAIBHEIE, MOKA3aTeIbHBIC,
CTCIICHHBIC, J'IOFapI/I(i)MI/I‘-IeCKI/Ie, TPUTOHOMETPHUYCCKUEC YPABHCHUSA U HEPABCHCTBA, UX CUCTEMEIL,

- yMeThb OMNEpUpOBaTh MOHATUAMHU: (YHKIIHS, HEmpepbiBHAS (QYHKIHS, MPOU3BOIHASA,
nepBooOpa3Hasi, OMpPEACICHHBI WHTErpall; YMETh HAXOJWUTh MPOU3BOJHBIC SJIEMEHTAPHBIX
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(GyHKUMH, UCTIONB3YS CIPABOYHBIE MaTEPHAJIbl; UCCIENOBATh B MPOCTEHIINX CIydasx (YHKIUU
Ha MOHOTOHHOCTh, HAaXOJIUTh HAaWOOJIBIINE W HAWMEHbIINE 3HAYeHUS (YHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arlapaTa MaTeMaTH4eCKOTO aHajln3a; MPUMEHSThH
IPOU3BOAHYIO MIPH PEIICHUHN 3a]a4 Ha ABMKCHHUE; PEIIaTh MPAKTHKO-OPUEHTHPOBAHHBIC 33Ja4l
Ha HauOOJIbIINE U HAMMEHbBIINE 3HAUCHHS, HA HAX0XKJICHHE MTyTH, CKOPOCTH U YCKOPEHHUS;

- YyMETh ONEPHPOBATh MOHATHIMH: pallMOHaNbHas (QYHKLUS, MMOKa3aTeslbHas (QyHKIHS,
crerneHHast (pyHKIMA, JorapupmMudeckas QyHKIUSA, TPUTOHOMETpUYEeCKHe (YHKIIUU, 0OpaTHbIE
(GyHKIMU; yMEHHE CTPOUTh TIpadUKH H3YyYCHHBIX (QYHKUUH, HCMONb30BaTh TrpaduKd TMpU
U3y4YCHUH MPOIECCOB M 3aBUCUMOCTEH, IPU PEIICHUHU 33a/1a4 U3 JAPYTUX y4eOHBIX MPEAMETOB H
3a[a4 U3 pealbHOM KU3HH; BEIpAXaTh (POPMYIaMH 3aBUCUMOCTH MEX/1y BEJTMUNHAMH;

- YMETh pemaTh TEKCTOBBIC 3aJaull pa3HbIX THIIOB (B TOM YHCIE HA MPOLEHTHI, JOJIU H
YacTH, Ha JBIDKEHHE, pabOTy, CTOMMOCTb TOBapOB U YCIYI, HaJOTHW, 3aJadd U3 00JIacTH
yIpaBJICHUS JIMYHBIMH M CEMEHHBIMHM (DMHAHCAMH), COCTAaBISATH BBIPAKCHMS, YPaBHEHHS,
HEPaBEHCTBA M MX CHUCTEMbl IO YCIOBUIO 3a/lauyd, MCCJIEAOBATh IOJIYYEHHOE PELICHHE U
OLICHUBATH MTPABJONOJOOHOCTh PE3yIIbTATOB;

- YMETh ONEepUpOBaTh MOHATHAMU: CpelHee apudmMeTndeckoe, MeanaHa, HanOoIbIIee 1
HavMEHbIIIEe 3HAYCHUS, pa3Max, AUCIEPCHUs, CTaHAapTHOE OTKJIOHEHHWE YHCIOBOrO Habopa;
YMETh W3BIIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B Tabnumax, Ha
auarpaMMax, Tpadukax, OTpPaKaroIlyl0 CBOWCTBA pEaJbHBIX IPOLIECCOB M  SIBICHUH;
NPEICTaBIATh WHPOPMAIMIO C TIOMOIIBIO TAONHIl M JAWArpaMM; HCCIEAOBAaTh CTATHCTUYECKHE
JIaHHBIE, B TOM YHCJIE C IPUMEHEHUEM IpauIecKuX METOIOB U SIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHIMHU: CIIyYaHBIN ONBIT U CIIy4allHOE COOBITHE, BEPOSTHOCTD
CIly4ailHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOSITHOCTH C HCIIOJIB30BAaHUEM TIpapHuecKUX
METO/IOB; MPHUMEHSATh (OPMYIBI CIIOKEHUS M YMHOXXCHHS BEpPOATHOCTEH, KOMOMHATOpPHBIC
dakTel U (opMynbl TpU pElICHWW 3ajad; OIEHUBATH BEPOSTHOCTU PEAJBbHBIX COOBITHIA;
3HAKOMCTBO CO CIyYaliHBIMH BEIIMYMHAMH; YMEHHE TPUBOJIUTH MPHUMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YHCEI B TPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yYMETh OIEpUPOBaTh MOHATUSAMHU: TOYKA, TMpsAMas, IUIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIA yroj, CKPEIIMBAIOLIMECS NpsSMbIE, MapaUIeIbHOCTh M IMEPIEeHANKYISPHOCTD
OPSIMBIX M TUIOCKOCTEH, YroJ MEXIy MPSMBIMH, YTOJl MEXAY IMPSMOW M TUIOCKOCTBIO, YTOII
MEXY IUIOCKOCTSMH, PAacCTOSIHME€ OT TOYKHM JI0 IMJIOCKOCTH, PACCTOSHUE MEXAY MPSMBIMHU,
paccTosiHIe MEXAy IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh MPH PEHICHWH 3a/ad H3y4YeHHBIC
(baxThl 1 TEOpEMBI INIAHUMETPUHN; YMEHHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIETr0 MUPa;

- yYMETh OIEpUPOBaTH MOHATHAMHU: MHOTOTPAHHUK, CEYCHHE MHOTOTpaHHHKaA, KYO,
napaujenenunes, npusmMa, nupamuaa, Gurypa 1 MoBepxXHOCTb BpallleHUs, LIUJIUH/IP, KOHYC, 11ap,
cdepa, ceueHuss GUTypbl BpalleHUs, IJIOCKOCTh, Kacaromascs cdepbl, MIINHIpA, KOHYCa,
IUIOIAAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCa, IWINHAPA, IUIOIMAab cepsl, 00beM Kyoa,
NPSMOYTOJIBHOTO TapaljieNienuIe/ia, MpaMubl, TPU3Mbl, NWIMHIpPA, KOHYyCa, [apa; yYMEHUE
n300pakaTh MHOTOI'PDAaHHMKH U IMOBEPXHOCTU BpAIllEHHUs, UX CEYEHHUS OT PYKH, C TOMOUIbIO
YEepPTESIKHBIX WHCTPYMEHTOB M DJIEKTPOHHBIX CPEJCTB, YMEHHE pPACMO3HABATh CUMMETPHIO B
IPOCTPAHCTBE; YMEHHE Paclio3HaBaTh MPAaBUIbHbIE MHOTOTPAHHUKHY;

- YMETh ONEpPUPOBATh TMOHSATHIMH: JBHKCHHE B MPOCTPAHCTBE, MONOOHBIE (QUTYpHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILIEHHE IUIONIA/eH MOBEpPXHOCTEH M 00BEMOB IMOJOOHBIX
buryp npu penieHuy 3aaay;

- yYMETh BBIYUCIATH TE€OMETPUYECKHE BEIWYHMHBI (IUJIMHA, Yrojl, IUIOUIaab, 0O0BeM,
TUTOIIAb TOBEPXHOCTH ), UCTIOJB3Ys U3yUEHHBIE (OPMYIIBI U METOMBI;

- YMeTb OIEpPUPOBATH MOHATUSAMH: NPSAMOYTOJIbHAS CHUCTEMa KOOPAMHAT, KOOPIUHATHI
TOYKH, BEKTOpP, KOOPJHMHATHI BEKTOPA, CKASIPHOE NPOHM3BEACHUE, YroJd MEXIy BEKTOpPaMH,
CyMMa BEKTOpOB, MPOU3BE/ICHHE BEKTOPA HA YMCIIO; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (HOpMyI
KOOPJMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMsI TOUKAMHU;

- YMeTh BBIOMPATh MOAXOAIINN U3YYEHHBIH METOJ JUIS PELICHUs 3a/1a4M, paclio3HaBaTh
MaTeMaTHuecKkue (haKkThl 1 MaTeMaTHYECKUE MOJICITN B IIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX,
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B UCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUNCKON U MUPOBOU
MaTeMaTU4YECKON HAYKH.

- YMETb ONEPUPOBATh IMOHATHSAMH: OIPEJIEICHHE, aKCuoMma, TEOpeMa, CIEACTBHE,
CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKU; yMEHUE (HOPMYIUPOBAThH
oOpaTHOE€ U IPOTUBOIOJOKHOE YTBEP)KJIEHUE, NPUBOAUTH IMPUMEPHl U KOHTPIPUMEDPSI,
UCIOJIb30BaTh METOJ MAaTeMaTHYeCKOM WHAYKLMHU; MPOBOAMUTH JO0KA3aTEJIbHBIE PacCyXICHMS
IIPU PELIECHUH 3a/1a4, OLIEHUBATh JOTMUECKYIO IPABHIIBHOCTD PACCYXKACHUI;

- YMETb ONEPUPOBATh MOHATUSMHU: MHOXECTBO, IOJMHOXKECTBO, OIEpAalMU HaJ
MHOXECTBaMH; YMEHHUE MCII0JIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH amnmapaTr [jsl OINUCAHUSA
peaJbHBIX TPOLECCOB M SBJICHUN MpH pEIICHUH 3a/1ady, B TOM YHUCIE U3 JPYTruX Y4eOHBIX
IPEIMETOB;

- YMeTh OIEpUPOBaTh HOHATUSAMH: Tpad, CBSI3HBIA Tpad, AepeBo, IHKI, rpad Ha
IUIOCKOCTH; YMEHME 33/aBaTh M ONMCHIBATh Ipadbl Pa3IMYHBIMU CIIOCOOAMHU; HCIOJIb30BATh
rpadsl IpU PELUICHUH 33/1a4;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUAMU: COYETaHHE, IE€PECTAaHOBKA, YHUCIIO
COYETaHWl, YMCIO TEPeCcTaHOBOK, OWHOM HpBIOTOHA, yMeHHE NPUMEHSTh KOMOHHATOpPHBIC
(bakThl ¥ pacCcyKIeHMs Ul PELIeHUs 3a/iay;

-yMETh OIEpUPOBaTh MOHATUSAMHU: HATYpaJbHOE YMCIIO, LEJIOE YHUCIO, OCTaTOK I10
MOJYJII0, pallMOHAIBbHOE 4YHCIIO, MPPALMOHAIBHOE YHMCIO, MHOXKECTBA HATYpPAlbHBIX, LEJbIX,
palMOHANIbHBIX, JECWCTBUTENbHBIX UHCEN, YMEHHUE HCIOJb30BaTh MPU3HAKU JEIUMOCTH,
HalMEHbIIMKA OOIMHA JenuTenb M HauMeHblllee ofliee KpaTHoe, anroputM EBkiamuna npu
pEeLIeHNH 3a]1a4; 3HAKOMCTBO C pa3JIMYHbIMU NO3UIIMOHHBIMU CUCTEMaMU CUUCIICHHUS;

- yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: CTENEHb C LIEIbIM IOKa3aTesieM, KOPEHb
HATypaJIbHOM CTENEHM, CTENEHb C PAalMOHAJIbHBIM I0KA3aTeNIeM, CTENEHb C JIEHCTBUTEIbHBIM
(BelLIecTBEHHBIM) ITOKa3aTeneM, Jorapudm ducia, CUHYC, KOCUHYC U TaHT€HC IPOM3BOJBHOIO
4lCIIa;

- yMeTb ONEpUpOBaTh MOHATUAMHU: TOXKJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHuE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpPAaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTb YPaBHEHUH,
HEpaBEHCTB M CUCTEM, palMOHAJIbHBIE, MPpPALUOHANbHbIE, IOKa3aTelbHbIC, CTEIEHHBIE,
jorapumuyeckre, TPUrOHOMETPUUYECKHE YPAaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE PEIlaTh
YPaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C IOMOILIBIO Pa3IMYHBIX NPUEMOB; PEIIATh YPAaBHEHUS,
HEPAaBEHCTBA M CUCTEMBI C NTapAMETPOM; IPUMEHSATh ypaBHEHUS, HEPABEHCTBA, X CUCTEMBbI IS
pelIeHns MaTeMaTUUeCKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX 00J1acTe HayKU U pealbHOM KU3HH;

-yMeThb CBOOOJIHO ONEpUpOBaTh MOHATHAMH: rpaduk QyHKIUH, oOpaTHas (yHKIUS,
KOMMO3uus (yHKUMH, NTuHeHHas QyHKIUsS, KBaapaTUyHas (YHKLUS, CTeNeHHass (YHKLUUS C
LEeNbIM [OKa3aTeleM, TPUTOHOMETpUYEeCKHe (YHKIMHU, OOpaTHble TPUTOHOMETPUUYECKUE
GyHKLMY, TTOKa3aTeNbHas U Jorapupmuueckas QyHKUUU; YMEHHE CTPOUTh rpaduku (yHKIUH,
BBITNOJHATH NpeoOpa3oBaHusl rpapuKOB (PYHKIIHIA;

YMEHHUE UCTIOIb30BaTh rpaduKu (GYHKLIUH ISl U3Y4YEHUS MPOLIECCOB U 3aBUCUMOCTEN MpU
peLIeHNH 3a7a4 U3 JAPYruX yu4eOHBIX MMPEAMETOB U U3 PealbHOM KU3HU; BhIpaXaTh (GopMyliaMu
3aBUCUMOCTH MEXKy BEITMYMHAMY;

yMEeHHE CBOOOJHO ONEpPUpPOBATh MOHATUSIMHM: YETHOCTh (YHKUIUHU, NEPUOAUYHOCTD
(GYyHKLIUU, OrpaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTh (DYHKIUH, 3KCTpeMyM (QYHKLUH,
HauOoJblllee W HauMeEHbllee 3HaueHUs (QYHKIUUM Ha MPOMEXYTKE; YMEHHE IPOBOJIUTH
uccienoBaHue QyHKINU;

YMEHHE HCIONb30BaTh CBOWCTBA W TpaduKu (QYHKUMH JUIsl peUIeHHs] YpaBHEHHH,
HEpaBEHCTB M 3aJ1a4y C HapamMeTpaMy; M300pa)xkaTh Ha KOOPAWHATHON IUIOCKOCTH MHOXECTBA
pelIeHU ypaBHEHWIA, HEPABEHCTB M UX CUCTEM;

- yMeTb CBOOOJHO ONEpUpPOBaTh MOHATUSMHU: IOCIIEIOBATEILHOCTh, apupMeTHyecKas
nporpeccusi, TreoMeTpuuYeckass mporpeccusi, OECKOHEYHO YObIBarollasi TreoMeTpudecKas
IIPOrpeccusi; YMEHHE 3a/1aBaTh M1OCIIEJOBATEILHOCTH, B TOM YHCJE C ITOMOIIBIO PEKYPPEHTHBIX

Gopmyu,



- yMETb OINEpPHpPOBAaTh MOHATUSAMH: HENPEPBHIBHOCTh (YHKLUHU, ACUMOTOTHI Tpaduxa
GyHKIMM, TIepBast U BTOpas MPOM3BOAHAS (YHKIIUH, T€OMETPUYECKUH M (DU3UUECKUH CMBICI
NPOM3BOJHON, TEepBOOOpa3Has, ONPEACICHHBIM WHTErpaj; YMEHHE HaXOJIUTh AaCUMITOTHI
rpaduka (QYHKIHH; YMEHHE BBIYHUCIATH MPOHM3BOAHBIE CYMMBI, NPOHM3BEICHUS, YACTHOTO H
KOMITO3UIIUH (PYHKIMI, HAXOIUTh YpaBHEHHE KacaTeIbHOU K TpaduKy (yHKIIUH;

YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO ISl MCCIENOBaHUS (YHKUIUH, IS HAXOXKICHHS
HAWIYYIIero peleHus B MPUKIaIHbIX, B TOM YHCJIE COLUATbHO-3KOHOMUYECKUX U (PH3UUECKUX
3aadax, Uil ONpPENEICHUsI CKOPOCTH M YCKOPEHUS; HaXOOUTh IUIOMIATM U 00BeMBI (GUTYp C
HOMOIIBIO MHTETPaja; MPUBOAUTH MPHUMEPHl MAaTEMAaTHYECKOTO MOJCIMPOBAHUS C MOMOIIBIO
muddepeHINaTbHBIX YPaBHEHHUIH,

- YMETh OIIEpUPOBATH MOHSATHAMHU: KOMIUIEKCHOE YHCIIO, COINPSIKCHHBIE KOMIUIEKCHBIC
quciaa, MOJYIb W apryMEHT KOMIUIEKCHOTO 4YHWCia, (GopMa 3aluCH KOMIUIEKCHBIX YHCET
(reomerpuyeckasi, TpPUTOHOMETpHYECKas W  aireOpandeckas); yMeTb  IPOU3BOJIUTH
apudMeTHUeCKue ACUCTBUS ¢ KOMIUIEKCHBIMH YMCIIAMH; MPUBOAUTH MPUMEPHI UCIIOIb30BAHHS
KOMIUIEKCHBIX YHCEIT;

- yMeThb CBOOOJIHO ONEpUPOBATh MHOHATHAMH: CpelHee apuMeTHuecKoe, MeIHraHa,
HauOoJblIee W HAaWMEHbLIEEe 3HAYEHHS, pa3Max, AWCHEPCHS, CTaHAApPTHOE OTKJIOHEHHUE JUIs
OTMCAHMsI YHMCIIOBBIX JaHHBIX; YMEHHE HMCCIEIOBATh CTATUCTHUYECKUE TAHHBIC, B TOM YHCIIE C
NpUMEHEHHEM TpaUYecKUX METONOB M JIIEKTPOHHBIX CPEICTB; Tpaduyecku HCCIeIOBATH
COBMECTHBIE HAOIIIOJICHHS C TIOMOIIBIO TUAarpaMM PACCEHMBAHUSA U JIMHEHHOMN perpeccum;

- YMEThb HaXOJHUTh BEPOSTHOCTH COOBITHI C HMCHOJB30BAaHHEM TpaduyecKux METOIOB;
OPUMEHSTH Ul PEHICHUs 3a1a4d (pOpMyIIBI CIOKEHUS M YMHOXKEHHsI BEPOATHOCTEH, hopMyiy
HOJIHOW BeposiTHOCTH, hopmyny bepHymin, komOuHaTOpHBIE (akThl M (GOPMYIbI, OICHUBAThH
BEPOSITHOCTH PEAbHBIX COOBITHIA; YMEHHE OIEPHPOBATH MOHATHUSMH: CIydJaiiHash BEIWYHHA,
pacnpesielieHle BEpOATHOCTEH, MaTeMaTH4ecKoe OXKHIaHWe, JUCIEepPCUs U CTaHIapTHOE
OTKJIOHEHUE CIy4ailHON BENWYMHBIL, (DYHKIMH DPACIpelesieHUus] M TUIOTHOCTH PAaBHOMEPHOTO,
NIOKa3aTeIbHOTO U HOPMAJIBHOTO PACIPE/ICICHHI; YMEHHE UCIIOJIb30BaTh CBOHCTBA M3yYEHHBIX
pacrpeneneHuit A penieHus 3a1a4; 3HaKOMCTBO C MOHATHIMU: 3aKOH OOJIBIINX YHCEIT, METO/IbI
BBIOOPOYHBIX UCCIIEIOBAHUIT; YMEHHE IPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCENT
B TIPUPOHBIX M OOIIECTBEHHBIX SIBIICHHSIX;

- YMeTh CBOOO/IHO ONEPUPOBATh MOHATHAMM: TOUKA, IPsAMasi, IIIOCKOCTh, IPOCTPAHCTBO,
OTpPE30K, Jy4, IUIOCKMI YroJl, JBYI'PAaHHBIA YIOJ, TPEXI'PAHHBIA yroj, I[epeceKaroIuecs,
napajelibHble U CKpEIIMBaIOLINecs NMpsMble, TapalljIebHOCTh U MEPIEeHAUKYIIPHOCTh MPSIMBIX
U TUIOCKOCTEH, yroil MEXIy MPSIMBIMH, YTOJI MEXKIY TNPSMOW W TUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMH; YMEHHE MCIIONb30BaTh NpPU PEIICHUU 3a/ad U3ydeHHblEe (DaKThl U TEOpPEMbI
IUTAHUMETPUH;, YMEHHE OIEHHBATh pa3Mephl OOBEKTOB B OKpPYKAIOUIEM MHPE; YMEHHUE
ONEepUpOBaTh  TOHATHSAMU:  MHOTOI'PDAHHMK, CEYEHHE  MHOIOTPaHHUKA,  IMPaBHJIbHBIN
MHOTOTPaHHHK, MTPU3Ma, THpamMuIa, GUrypa U MOBEPXHOCTh BPAIICHUS, IHJIMHIP, KOHYC, IIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHApA, MapaiielbHble OCH WU
OCHOBAHHIO, CEUEHHE Iapa, IUIOCKOCTh, Kacaromascs chepsl, HUINHIpA, KOHYCa; YMEHHE
CTPOUTh CEYEHHWE MHOTOIpaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (UIYphl M TOBEPXHOCTH
BPAI[CHHS, UX CEYCHHS, B TOM YHCIIC C MTOMOIIBIO 3JEKTPOHHBIX CPEICTB; YMEHHE NMPHUMEHSTh
CBOWCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSTENBHO (POPMYTUPOBATh ONPEACTICHUS U3Y4aeMbIX
¢buryp, BBIIBUTATh THIIOTE3HI O CBOMCTBAX M MPU3HAKAX TEOMETPUIECKUX (PUTYP, OOOCHOBHIBATH
WINA ONPOBEPrarh WX; yMEHHE MPOBOJUTH KJIACCU(PHUKAIMIO GUTYp MO Pa3IMYHBIM MPH3HAKAM,
BBITTOJTHATH HEOOXOMMBIE JOTTOTHUTEIBHBIE TOCTPOCHHS,

- yMeTb CBOOOJHO OINEPUPOBATH MOHATUSAMH: IUIOMIAAL (UTYpPBI, 00BbEM (QUTYpHI,
BEJIMYMHA YTJIa, PACCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHIE MEXKIY MPSIMBIMHU, PACCTOSTHHE
MEXY TUIOCKOCTSIMH, IUIOIAAb c(epbl, IUIOMaAb MOBEPXHOCTH MHUPAMMJIbI, TPU3MBI, KOHYCA,
IUIMHPa, 00beM Ky0a, IPSMOYTOJIBHOTO Tapauiesienuneia, TUPaMUIbl, TIPU3MBL, THIHHIPA,
KOHYCa, [l1apa; yMEeHHEe HaXOIUTh OTHOIIEHHE 00BEMOB MOJ00HBIX (DUTYD;
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- yMeTh CBOOOJHO OMNEPUPOBATH MOHITUSMHU: JIBUKECHHE, MapajuIeIbHBI MepeHoc,
CHMMETpPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHue MOA00us, MOT00HBIS
Guryper; ymMeHue pacro3HaBaThb paBHbIE W TOAOOHBIE (UTYpB, B TOM YHCIE B IPHUPOJE,
UCKYCCTBE, apXHUTEKType; YMEHHE MHCIIOJIb30BaTb I'€OMETPUUYECKHE OTHOLICHMs, HAaXOJUTh
reOMEeTPUYECKUE BETUYMHBI (JJIMHA, YTrOJ, IUIOIAAb, 00BbEM) MU pEIICHUH 3a1ad U3 APYrHX
y4eOHBIX IPEAMETOB U U3 PEAbHOM KU3HH;

- YyMeTb CBOOOJHO OIEPHUPOBATH MOHATHSAMH: IPSMOYroJbHAasl CHUCTEMa KOOPIHMHAT,
BEKTOP, KOOPAWHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, [TPOU3BEACHNUE BEKTOpA Ha
YHCIIO, PA3JIOKEHUE BEKTOpA M0 0a3ucy, CKalsipHOE MPOM3BEIEHUE, BEKTOPHOE MPOU3BENICHHE,
yroJl MeXAYy BEKTOpaMH; YMEHHME HCII0JIb30BATh BEKTOPHBIM M KOOPAMHATHBIA METON AJIs
pelIeHUsT TeOMeTPUYECKMX 3afad M 3ajad JpYyrux Y4eOHbIX IPEeIMETOB; OINEepUpPOBaTh
HNOHATUSAMM: MaTpuna 2x2 u 3x3, omnpenenuTenb MaTpUllbl, T€OMETPUYECKUI CMBICI
OIpeIeIUTENS;

- YMETb MOJEIHUPOBaTh pEajbHbIE CHUTyallUM Ha $3bIKE MaTEMAaTHUKH; COCTaBISATh
BBIP)KEHUS, YPABHEHHUS, HEPAaBEHCTBA M HX CHCTEMBl 110 YCJIOBUIO 33JayM, MCCIEJOBATh
IIOCTPOEHHBIE MOJIENIM C UCIOJb30BaHUEM amrnapaTa aareOpbl, HHTEPIPETUPOBATh MMOTYUEHHbBIN
pe3yibTaT; CTPOUTh MAaTEMaTHYECKHUE MOJEIM C IOMOLIbI0 TeOMETPUYECKMX IOHATHH Hu
BEJIMYMH, pELIaTh CBSA3aHHBIE C HUMM INPAKTUYECKUE 3aJaud; COCTABJISITh BEPOSITHOCTHYIO
MO/JIeJIb U UHTEPIPETUPOBATH MOTYUYEHHBIA Pe3yNbTaT; PellaTh IPUKIIAJHbIE 33]Jaul CPEACTBAMU
MaTeMaTHYECKOT0 aHaju3a, B TOM YHCJIE COLUAIBHO-’KOHOMHUYECKOTO U (DU3HUYECKOTO
Xapakrepa;

- YMEHHE BBIOMPATh NOIXOJAIIMNA METO JUIsl PELIECHUS 3a/lauk; IOHUMaHUE 3HAYMMOCTH
MaTeMaTHUKd B M3YyYCHMM INPUPOJHBIX M OOIIECTBEHHBIX IPOLECCOB U SBIECHUH; yMeHue
pacrno3HaBaTh IPOSIBJICHHE 3aKOHOB MAaTEMaTUKU B HMCKYCCTBE, YMEHHE IPUBOIUTH IPUMEpPbI
MaTeMaTHYECKUX OTKPBITUI POCCUHCKON U MUPOBOI MaTeMaTHYECKON HayKu

M2- yMmerh onepupoBaTh NOHATHSAMH: palUOHANbHAs (QYHKIUS, TOKa3aTelbHas
byHKLUsA, cTeneHHas (QyHKUuUs, Jorapupmuueckas (GpyHKIUSA, TPUTOHOMETpUYeckre (yHKLHUH,
oOpaTHble (QYHKLUUU; YMEHUE CTPOUTHh I'pauKU M3y4EHHBIX (DYHKIUH, UCIOIB30BaTh rpauku
IPU U3yYEHUH IPOLIECCOB U 3aBUCUMOCTEMH, IIPU PEIICHUH 3a/1a4 U3 JPYTUX Y4eOHBIX [IPEIMETOB
W 3aj1a4 U3 peasibHOM JKU3HU; BbIpaXkaTh (OpMYJIaMHU 3aBUCUMOCTH MEX/1y BEJINYUHAMM;

- yYMeTb ONEpUpOBaTh MOHATUSAMHU: TOXKJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHuE,
ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpAaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTh YpPaBHEHUH,
HEPABEHCTB M CHCTEM, palMOHAJIbHBIE, WPPALMOHAIBHBIE, II0Ka3aTeIbHbIE, CTCIICHHBIE,
jorapumuyueckre, TPUrOHOMETPUUYECKNE YPAaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMETh pellaTh
YPaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C IOMOILIBIO Pa3IMYHBIX NPUEMOB; PEIIATh YPAaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C [TapaMEeTPOM; IPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIS
peleHns MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX 00J1acTei HayKU U pealbHOM KHU3HH;

- yMeTb CBOOOJIHO ONEpUPOBaTh MOHATHSAMH: [BH)KEHHUE, IapajljIeNbHbII IepeHoc,
CUMMETpPHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue MOA00Us, 1MOA00HbIE
¢burypsl; yMeTb pacHo3HaBaTb paBHble M TOJOOHBIE (QUIYpPbl, B TOM YHCIE B MPUPOJIE,
UCKYCCTBE, apXUTEKType; YMETb HCIOJb30BaTh TE€OMETPUUYECKHE OTHOLIEHUS, HAaXOIUTh
reOMEeTPUUYECKHUE BEIMYMHBI (JUIMHA, Yroj, IJIomab, 00beM) IpH pElIeHUU 3aJad U3 JIPYrux
y4eOHBIX IPEAMETOB U U3 PEATbHOM KU3HU

M3 - ymerb omnepupoBaTb MOHSTHSIMH:  pallMOHANbHbIE, HPpPALUOHAIBHBIE,
NoKa3aTejbHbIe, CTENEHHbIe, JIorapu(MUUYecKue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPAaBEHCTBA, X CUCTEMBI;

- yMETh OIEpUPOBaTh MOHATUSAMHU: MHOTOIPaHHHK, CEUEHHE MHOTOrpaHHHKa, KYO,
napajuiesienunes, npusma, nupamuaa, Gurypa u moBepxXHOCTh BpalleHUs, IWINHJP, KOHYC, 1Iap,
cdepa, ceueHus (Urypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIOIA/1b TOBEPXHOCTH MUPAMHU/IBI, IPU3MBI, KOHYCA, [IIMHIPA, II0Maab chepbl, 00beM Kyoa,
OPSMOYTOJIBHOTO TapalijieNienuresa, NupaMubl, IpU3Mbl, HWIMHIpPA, KOHYCa, 1Iapa; yMEHUe
n300paxkaTh MHOTOTPAHHUKH U TMOBEPXHOCTH BpAIICHMS, UX CEUYEHHUS OT PYKH, C HOMOIIbIO
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YEpTE)KHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB; YMETh paclO3HaBaTh CUMMETPHUIO B
IIPOCTPAHCTBE; YMETh PACIO3HABATH IIPAaBUJIBHBIE MHOIOITPAHHUKH;

- YMEThb OIEPUPOBATh MOHITHSAMH: IPSIMOYTOJIbHAas CHUCTEMa KOOPAMHAT, KOOpJAUHATHI
TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA, CKAISPHOE IPOU3BEACHHE, YrOoJl MEXIY BEKTOPaMH,
CyMMa BEKTOpPOB, MPOU3BEICHIE BEKTOPA HAa YMCIIO; HAXOAUTH C MMOMOIIBIO H3yYEHHBIX (HOpMyI
KOOpJHMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMs TOUKAMHU

M4 - ymeTp oOmnepupoBaTh IMOHATUSAMH: CIIyY4allHBIH ONBIT M CIIydailHOEe COOBITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHS; YMETh BBIUMCIATH BEPOSTHOCTh C HCIIOJIB30BaHUEM
rpadu4ecKux METOJOB; IPUMEHATh (QOPMYJbl CIOXKEHHS M YMHOXEHHUS BEpOSATHOCTEH,
KOMOMHATOpHBIE (akThl U (HOPMYJIBI MIPH PELICHUH 3aJa4; OIICHUBATh BEPOSTHOCTH PEAbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4ailHbIMHM BEIMYMHAMM; YMEHHE IPUBOJUTH IPUMEPHI IPOSIBICHUS
3aKoHa OOJIBIINX YUCET B IPUPOTHBIX U OOIIECTBCHHBIX SBICHUSX;

- yMeTb CBOOOJHO OIEpUPOBaTh MOHATUAMU: CTENEHb C LIEJIBIM IOKa3aTesieM, KOPEHb
HATypaJIbHOM CTENEHM, CTENEHb C PALMOHAJIBHBIM I10KA3aTeNIEM, CTENEHb C JIEHCTBUTEIBHBIM
(BelLIecTBEHHBIM) ITOKa3aTeseM, Jorapudm 4ucia, CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJIBHOIO
4YHUCIIa;

- YMeThb CBOOOJIHO OINEpPHPOBaTh MOHATUSAMU: Tpaduk (QyHKUMU, oOpaTHas (QyHKUHUSA,
KOMIO3UIUS (QYHKIWN, JTUHEHHAas (QYHKIUSA, KBaapaTHyHas (YHKIUS, CTETeHHas (YHKIUS C
LEeNbIM [OKa3aTeleM, TPUIrOHOMEeTpUuYeckre (yHKIMM, OOpaTHble TPUTOHOMETPUUYECKHE
¢yHKIMH, MOKa3aTenbHas U Jorapudmudeckas QyHKIHU; YMETh CTPOUTH rpaduku (yHKIUH,
BBITNIOJIHATH MpeoOpa3oBaHus rpa@uKoB (PYHKIIHIA,

- YMETh UCIIOJIb30BaTh rpaduku QyHKIMIA 111 U3yYSHHS TPOIIECCOB U 3aBUCUMOCTEH MpH
peLIeHUH 3334 U3 APYruX Y4eOHBIX IPEIMETOB U U3 peallbHOW JKU3HU; BBIpaXaTb popMyIaMu
3aBUCHUMOCTH MEXK]y BETMUMHAMY;

- cBOOOJHO OIEpPUPOBATh MOHATUSMH: YETHOCTb (PYHKLUH, MEPUOAUYHOCTh (YHKIIUH,
OTPaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTb (PYHKIIMH, SKCTpEMyM (YHKIHMH, HauboJipliee U
HalMEHbIIIee 3HaUeHUs! QYHKLUHU Ha IPOMEKYTKE; YMETh IPOBOJUTH UCCIE0BaHUE (DYHKIIUH;

- YMeTh HCHOJNB30BaTh CBOWCTBA W rpaduku (QYHKIUH Ui pelIeHHus ypaBHEHUH,
HEpaBEHCTB M 3a/a4y C IapamMeTpamy; M300pa)kaTh Ha KOOPAMHATHON IUIOCKOCTHM MHOXECTBA
pELICHUI YpaBHEHHM, HEPABEHCTB U UX CUCTEM

MS5 - ymeTb onepupoBaTh MOHATUAMU: CpeiHee apupMeTuIecKoe, MeJuana, HauOobIee
U HauMEHbIllee 3HAYEHUs, pa3Max, JUCIEPCHs], CTaHAAPTHOE OTKIOHEHUE YHCIOBOIO Habopa;
yYMEHUE WU3BJEKaTh, HWHTEPIPETUPOBaTh HH(OpMAIMIO, NPEACTaBICHHYI0 B TalnMIax, Ha
auarpammax, rpaukax, OTpaXkalolllyl0 CBOWCTBAa pealbHBIX IPOLECCOB U  SBJICHUN;
NpPEeACTaBIATh MHPOPMALMIO C TIOMOIIBIO TAONUIl M JUarpaMM; HcCieloBaTh CTaTHUCTHYECKUE
JaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpapUuecKuX METOA0B U 3JIEKTPOHHBIX CPEJICTB;

- yMETb OIEpUpOBaTh MOHATHSAMHU: TOYKA, MpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
JIBYTpaHHBIA Yroj, CKpelMBaIOIIMecs NpsMble, MapaJlJIeIbHOCTh WU NEPIEeHIUKYISIPHOCTh
OPSIMBIX U IUIOCKOCTEM, Yrojl MEXKIY NpPSMBIMH, YrOJ MEXAY NpPSAMON M IIOCKOCTBIO, YIOJ
MEXNy IUIOCKOCTSIMH, PAacCTOSHME OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY HpSIMBbIMHU,
paccTosHUE MEXKY MIOCKOCTSAMU;

- YMETb UCTIONB30BATh MPYU PEILICHUH 33/1a4 U3y4EeHHBIE (DaKThl ¥ TEOPEMBI IUTAHUMETPHUH;, YMEHHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIET0 MUPa

M6 - yMeTb OIEpUpOBaTh MOHATUSMHU: NPSIMOYroJIbHAasg CHUCTEMa KOOpPJAMHAT,
KOOpAMHAThl TOYKH, BEKTOP, KOOPIMHATBI BEKTOPA, CKAIAPHOE IPOU3BENEHUE, Yrol MEXIY
BEKTOpPaMM, CyMMa BEKTOPOB, MPOM3BEJCHHE BEKTOpa Ha YHUCIO; HAXOJUTh C IOMOIIbIO
U3y4EHHBIX (HOPMYJ KOOPJMHATHI CEPEAUHBI OTPE3Ka, PACCTOSTHIE MEXY IByMsI TOUKaMH;

-yMeTh BbIOMpaTh MOAXOASIINN U3YUYEHHBINM METOJ JJIs pelleHHs 3aJa4uu, paclo3HaBaTh
MaTeMaTHueckue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B HCKYCCTBE; YMEHHE IIPUBOJUTH PUMEPBI MATEMATHIECKUX OTKPBITHA POCCUNCKON U MUPOBOM
MaTEMaTUYECKON HAYKH.
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- YMETh ONEPUPOBATH MOHATHIAMMU: CIyYaiiHBIN OMBIT U CIy4aliHOE COOBITHE, BEPOSTHOCTD
CJIy4allHOrO COOBITHS; YMETb BBIYMCIATH BEPOSTHOCTh C MCIOJIB30BAaHHEM TIpadUUecKUX
METOJIOB; MPHUMEHITh (OPMYIBI CIOKCHHS M yMHOXCHHSI BEPOSTHOCTEH, KOMOWHATOPHBIC
GbakTel M (opMynbl IpU PELIEHUM 3a/ad; OLICHWBAaThb BEPOATHOCTU pEANbHBIX COOBITHIA;
3HAaKOMCTBO CO CJIy‘-IElfIHbIMH BCJIMYMHAMHU, YMCHHUC NPHUBOIUTL NMPHUMEPHI MPOABIICHHUA 3aKOHA
0O0JIBIINX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHHUIX

M7- yMeTh onepupoBaTh MOHATHAMHU: (HYHKIHS, HEMpPEpbIBHAs (PYHKIUS, IPOU3BOIAHAS,
nepBooOpa3Has, ONpeACNCHHBI WHTETpa, YMETh HAXOJUTh MPOU3BOAHBIC SJIEMEHTAPHBIX
(GyHKLUH, UCIIOIB3Ys CIPAaBOYHbIE MaTEPHAJIbl; UCCIENI0BATh B IPOCTEHIINX CIydasxX (YHKLUU
Ha MOHOTOHHOCTb, HaXOIHUThb HauOOJIBIIINE W HAUMEHBIINE 3HAYECHHS q)yHKLII/II\/JI, CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM arlllapaTa MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTb
MPOU3BOAHYIO IIPH PEILICHUHN 3aa4 Ha ABIDKCHUE, PEIIaTh NPAKTUKO-OpUEHTHUPOBAHHBIEC 3a1a4U
Ha HauOOoJbIIME U HAUMEHbIIINE 3HAUCHMsI, HA HaX0XKJIEHHE ITyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh ONEpPUPOBATh MOHATHIMU: JBWKCHHE B IPOCTPAHCTBE, MOJN00HBIE (PUTypHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHHE IUIOLIA/EeH IMOBEPXHOCTEH M 00BEMOB IMOAOOHBIX
¢buryp npu perieHuy 3aaay;

- yYMETh BBIYUCIATH TE€OMETPUYECKHE BEIWYMHBI (IUJIMHA, Yroj, IUIOUagb, 00BeM,
IUIOIIAAb TOBEPXHOCTH ), UCIIOIB3Ys U3yUEHHBIE (POPMYIIBI U METOIBI

IpeameTrHbIX:

II1 BnageHue MeTOdamMM JIOKa3aTelIbCTB, AJTOPUTMAMM pELICHHs 3aJad; yMEHHE
(bopMyIUpOBaTh ONPEEIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKa3aTEIIbHbIE
paccyXJIeHHs B X0JI€ PELICHMs 3a/1a4;

[12 ymenue omepHpoBaTh NOHATHSAMH: CTEIEHb 4YHCIA, JIOTapU(PM dYHCIa; yMEHHUE
BBIMOJIHATh BBIYMCICHME 3HAYeHUH U NpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHAMU U
Jorapudpmamu, mpeodpazoBaHus JPOOHO-PAIIMOHATLHBIX BBIPAKECHUH;

I[I3 ymeHue  omepupoBaTh  HOHATHSAMM:  pallMOHAJIbHBIE,  HUPPALMOHAJbHBIE,
NOKa3aTebHbIe, CTENEHHBIE, JIorapu(MUYECKHe, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

[14 ymenue onepupoBaTh MOHATUSAMU: (YHKIUS, HETIPEPbIBHAS (YHKIIHS, TPOU3BOIHAS,
nepBooOpasHas, OMNpEeAETCHHbIM HHTErpan; yMEHHE HaXOAUTh IPOU3BOJAHBIE HJIEMEHTAPHBIX
(GyHKIMH, UCIIONIb3YSl CIPABOYHBIE MAaTepUalbl; UCCIEA0BATh B MPOCTEHIINX CIIydasix (YHKIMH
Ha MOHOTOHHOCTb, HAaXOJIWTh HAWOOJIbIIME M HaMMEHbIIME 3HaueHUs (YHKIMUHA; CTPOUTH
rpaykd MHOTOYJICHOB C MCIOJB30BaHMEM allllapaTa MAaTeMaTH4YeCKOro aHalln3a; MPUMEHATh
IIPOU3BOJHYIO IIPHU PELIEHUN 3a/lay Ha JIBUKEHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a7jaun
Ha HauOOJIbILINE Y HaUMEHBIIINE 3HAUEHUs!, HAa HaX0X/IEHHUE TyTH, CKOPOCTH U YCKOPEHUS;

II5 ymenue onepupoBaTh MOHATHSAMHU: palMOHAJIbHAs (YHKLUS, TIOKa3aTelbHas
¢byHKIMS, cTeneHHas QYyHKIMS, jorapudmuyeckas QyHKIUS, TPUTOHOMETpUUECKHE (DYHKIUH,
oOparHble (QYHKIMM; YMEHHE CTPOUTH IpaUKH M3YYEHHBIX (DYHKIMH, UCIIONIB30BaTh IpapuKu
IPU U3YYEHHUHU MIPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB
¥ 33/1a4 U3 peaJbHOM JKU3HU; BBIpaXkaTh (pOpMyIaMH 3aBUCUMOCTH MEXKIY BEIMUMHAMU;

[16 ymeHnue pemate TEKCTOBBIE 33[]a4l Pa3HBIX THIIOB (B TOM YHCJIE Ha MPOICHTHI, 10N
U 4acTd, Ha JIBWXKEHHEe, paboTy, CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 3ajauyd M3 00JacTu
yIpaBiIeHUS] JMYHBIMM M CEMEWHbIMH (MHAHCAMM); COCTABIIATH BBIPAKEHUS, YpPaBHEHMS,
HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3a/adyM, MCCIEAO0BATh IIOJIyYEHHOE PELIEHUE U
OLICHUBATh MPaBAONO0I00HOCTh PE3yJIbTAaTOB;

[17 ymeHnue onepupoBath MOHATUAMU: CpeaHee apudmMeTHueckoe, MeanaHa, HanbobIee
Y HauMEHbIllee 3HAYEHUs, pa3Max, JAUCIEPCHs], CTaHAAPTHOE OTKJIOHEHHE YHCIOBOrOo Habopa;
yYMEHHUE WU3BJIEKaTh, WHTEPIPETUPOBATh HH(OpMAIMIO, NpEACTaBICHHYIO B TalnMIax, Ha
auarpammax, rpaukax, OTpPaKaloIllyld CBOWCTBAa pealbHbIX MPOLECCOB U  SBIICHUH;
IPECTaBIATh UH(POPMAIMIO ¢ TOMOIIBI0 TaONMIl M JUarpaMM; UCCIEI0BaTh CTaTHCTUYECKHE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpapuuecKuX METOAOB U 3JIEKTPOHHBIX CPEJICTB;
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[18 ymeHnue omepupoBaTh MOHATUAMHU: CIIyYalHBIH ONBIT M CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITHS; YMEHHME BBIUUCIATh BEPOSTHOCTH C MCIOJIb30BAaHHEM
rpadM4ecKux METOJIOB; NIPUMEHSATh (OPMYNIBI CIIOKEHHS M YMHOXEHHS BEpOSTHOCTEH,
KOMOUHATOpHbIE (QakThl U (HOPMYJIbl NIPU PELICHUU 3ajay; OLEHUBATh BEPOSTHOCTH PEAJIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHbIMHU BEJIMUYMHAMU; YMEHHUE IPUBOAUTDH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YKCEN B IPUPOJHBIX U OOILECTBEHHBIX SIBJICHUSX;

I19 ymeHue omnepupoBaTh NOHATHAMHU: TOYKA, MpPsMast, IUIOCKOCTb, IMPOCTPAHCTBO,
JBYTpaHHBIA YIoj, CKpEIMBAIOIIMECS NpsMble, MapaJJICIIbHOCTh U NEPIEHIUKYISIPHOCTh
IOPSIMBIX U IUIOCKOCTEH, Yrojl MEXKIy IpPSIMBIMH, YIOJ MEXAY NPSAMOH M IUIOCKOCTBIO, YIOJ
MEXNy IUIOCKOCTSIMHM, PacCTOSHME OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE MEXIY NpPSMbIMHU,
paccTosiHue MEXKIy IUIOCKOCTSIMHM; YMEHHE HCIIOJIB30BaTh IIPU PEIICHUU 3a1ad H3y4YCHHbBIE
(axThl 1 TEOPEMBI TNIAHUMETPUHN; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

IT110 ymenue onepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, CEYEHHUE MHOIOI'paHHHKA, KYO,
napaieNenue 1, npu3Ma, nupamuaa, Gurypa u moBepxXHOCTb BpALIeHUS, IIHJIUH/IP, KOHYC, 1Iap,
chepa, ceueHus (UIypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LUWIMHApPA, KOHYca,
IUIOIA/1b TOBEPXHOCTH MUPAMMU/IBI, IPU3MbI, KOHYCa, IMJIUHAPA, III0WaAb chepbl, 00beM Ky0a,
IPSIMOYTOJIBHOTO IapaljielieuIea, MUpaMubl, IPU3Mbl, HUIMHAPA, KOHYyca, L1apa; YMEHUE
n300paxkaTb MHOTOTPAHHUKU U NOBEPXHOCTH BPAIICHMS, UX CEUYEHHUS OT PYKH, C IOMOIIbIO
YEpPTEKHBIX MHCTPYMEHTOB M JIEKTPOHHBIX CPEICTB; YMEHHE DAacllO3HAaBaTb CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH [IPaBUJIbHBIE MHOTOIPaHHUKY;

I111 ymenue onepupoBaTh MOHATUAMU: JBH)KEHUE B IPOCTPAHCTBE, [10100HBIE (PUTYDPHI B
IPOCTPAHCTBE; HCIIOJF30BaTh OTHOIICHHWE IUIOMIA/CH TOBEPXHOCTEH M 00BEMOB IOJAOOHBIX
Gburyp npu pemeHuu 3aay;

[112 ymeHue BBIYHMCIATH T€OMETPUYECKHE BEIMYUHBI (JUIMHA, Yroj, IUIONIaab, 00bEM,
IUIOIA/b TOBEPXHOCTH ), UCIOJb3Ys U3yUEHHbIE (POPMYJIbI U METOABI;

[113 ymeHuwe omepupoBaTh NOHATHSAMH: MPSIMOYTOJbHAs CHCTEMa KOOPJHMHAT,
KOOpAMHATBl TOYKH, BEKTOP, KOOPAUHATBHI BEKTOPA, CKAISAPHOE IPOU3BENCHUE, Yroll MEXIY
BEKTOPAaMM, CyMMa BEKTOPOB, MPOM3BEJCHHE BEKTOpa Ha YUCIO; HAXOJUTh C IIOMOIIbIO
U3y4eHHBIX (HOPMYJI KOOPJIMHATHI CEPEAUHBI OTPE3Ka, PACCTOSHUE MEXY IByMsl TOUKaMH;

[114 ymenue BbIOMpPATh NOAXOIANIMM M3YyYEHHBIH METOJ JJs pELIeHUs 3aJayu,
pacrio3HaBaTh MareMaTuyeckue (akTbl MW MaTeMaTH4YeCKUe MOJENM B NPUPOAHBIX U
OOLIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHE MPHUBOJUTH MPUMEPbl MaTeMaTHUYECKUX
OTKPBITUM POCCUICKON U MUPOBOW MAaTeMaTHUYECKOW HAYKH.

[Io yuebnomy mnpenmetry "Maremaruka" (Bkitouas pasgensl "AnreOpa U Havana
maremaTnueckoro asanusa', "I'eomerpus"”, "BeposrHocTs u cratuctuka') (yriayOJieHHBIH
YpOBEHB) TpeOOBaHMSI K NIPEAMETHBIM pe3y/IbTaTaM OCBOCHMSI YIIIYOJIEHHOTO Kypca MaTeMaTHKU
JIOJDKHBI BKJIOYAaTh TPeOOBaHUS K Pe3ysbTaTaM OCBOEHHsSI 0a30BOro Kypca M JIOMOJHUTEIBHO
OTpaxarb:

I115 ymeHue omnepupoBaTh HOHATHSAMM: OIpEIENIEHUE, aKCHOMa, TeopeMa, CIIEICTBHUE,
CBOICTBO, MPHU3HAK, JOKA3aTeIbCTBO, PABHOCHIbHbBIE (POPMYIUPOBKH; YMEHUE (POPMYIHpPOBAThH
o0paTHOE W NPOTHBOIOJIOXKHOE YTBEP)KACHUE, NPUBOIUTH IMPUMEPbl U KOHTPIPUMEPHI,
HCIIOJIb30BaTh METOJl MaTeMaTHYeCKON HWHAYKLHHU; MPOBOJUTH J10Ka3aTelIbHBIE PACCYKIECHUS
IIPY PELICHNH 3a]a4, OLIEHUBATh JJOTMYECKYIO IIPABHIIBHOCTD PACCYKACHUI;

[116 ymenue omepupoBaTh MOHSITHUSMH: MHOXECTBO, MOAMHOMXECTBO, ONEpallUM Haj
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN amnmapar JUisl ONHCaHUus
peasbHBIX MPOILIECCOB U SBJIIEHUN U TPU PEIIEHUU 3aJlady, B TOM YHWCIE U3 JIPYIHX Y4eOHBIX
IIPEIMETOB;

[117 ymenue omepupoBaTh HNOHSATUSIMHM: rpad, CBS3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHME 33/1aBaTh M OMNMCHIBaTh Tpadbl PazIUUHBIMU CIIOCOOAMHU; HCIOJIb30BATh
rpadsl Ipy pereHuy 3aaay;

I118 ymeHue cBOOOIHO OINEPUPOBATH MOHATUSAMH: COYETaHUE, MEPECTaHOBKA, YHCIIO
COUYeTaHM, YMCIO NEepecTaHOBOK;, OMHOM HbBIOTOHA; yMeHHE NPUMEHSATh KOMOWHATOPHbBIE
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(baxThl U pacCyKICHUS Ul PELICHUs 3a/ay;

I119 ymenue onepupoBaTh MOHATHUSIMHU: HATYPAIBHOE YHUCIIO, LIEJIO€ YHCIIO, OCTAaTOK IO
MOAYJIO, PalMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE 4YMCIIO, MHOXKECTBA HATypajbHBIX, LEIBIX,
palMOHAIbHBIX, JEHCTBUTEIIBHBIX YHUCEN; YMEHHE HCIOJIb30BaTh IPU3HAKU JCIMMOCTH,
HaMEHBIIMKA OOIMIA JenUTeNh M HauMeHblee ofliee KpaTHoe, anroputM EBkiamna npu
pEILIEHUN 3a]a4; 3HAKOMCTBO C Pa3JIMYHbIMU MO3ULIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

[120 ymenue cBOOOIHO ONEPUPOBATH MOHATUSAMH: CTENEHb C IIENBIM IIOKa3aTeseM,
KOpEHb HATypaJbHOM CTEIEHU, CTENEHb C pPAlUOHAIBHBIM II0KAa3aTeleM, CTEIEHb C
JIeMCTBUTENIBHBIM (BELIECTBEHHBIM) MTOKa3aTeeM, JIorapu@m ducia, CUHYC, KOCUHYC U TaHI'€HC
IIPOU3BOJILHOTO YHCIIA;

I121 ymeHue onepupoBaTh MOHATHUAMHU: TOXKAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE,
YpaBHEHUE, HEPABEHCTBO, CUCTEMa YPABHEHUN M HEPABEHCTB, PABHOCWJIBHOCTb YPaBHEHH,
HEPABEHCTB M CHCTEM, palUOHAIbHBIC, HPPALUOHAIBHBIC, II0Ka3aTeIbHbIC, CTCIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPHUECKUE YPABHEHUS, HEPABEHCTBA U CUCTEMBI, YMEHHE PellaTh
YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IOMOILIBIO PA3JIMYHBIX IPUEMOB; PEIIATh YPAaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C IAPAMETPOM; PUMEHATh YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUIS
pelLIeHHsl MaTeMaTUYECKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX 001acTeil HayKU U peajbHOM JKU3HU;

[122 ymenune cBOOOAHO ONEpUPOBaTH MOHATHAMHE: rpaduk GyHKIHH, 0OpaTHas HyHKIN,
KoMIo3uuus GyHKUMH, JuHeHHas QyHKUus, KBaapaTUyHas (YHKLUS, CTeNeHHass (YHKUUSA C
[EeNbIM  [OKa3aTelieM, TPUTOHOMETpHUYecKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKLMY, TOKa3aTesbHas U Jorapupmuyueckas GyHKIUU; YMEHHE CTPOUTh rpaduku (QyHKLHUH,
BBINOJIHATH MPE00pazoBaHus rpaduKoB PyHKITHIA;

YMEHHUE UCIOJIb30BaTh I'paduKu (GYHKLUHN JUIsl U3Y4EHUS POLIECCOB U 3aBUCUMOCTEN MpU
pelIeHNn 3a7a4d U3 APYruxX y4eOHBIX MPEIMETOB U U3 peaslbHOW JKU3HU; BRIPAXKaTh (HopMylIamMu
3aBHCHUMOCTH MEXKIY BEJIUYNHAMU;

yMEHHE CBOOOIHO OINEPUPOBATh MOHATUSMH: YETHOCTh (YHKIHH, NEPUOTUIHOCTD
(GyHKLMH, OrpaHUYEHHOCTh (YHKLIHMH, MOHOTOHHOCTb (DYHKIUH, 3KCTpeMyM (QYHKLUH,
HanOoJpIllee M HaWMEHbIee 3HaYeHWs (YHKIMM Ha TPOMEXKYTKE; yMEHHE IIPOBOIHTH
uccienoBaHue QyHKINU;

YMEHHE MHCIONb30BaTh CBOWCTBA W TpaduKu (QYHKUMHA JUIsl pEUIeHHs] YpaBHEHMIH,
HEpaBEHCTB M 3a/a4y C IapamMeTpaMy; M300pa)kaTh HAa KOOPAMHATHON IUIOCKOCTH MHOXECTBA
pELICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

I123  ymenue  cBOOOAHO  OHEpUPOBaTH  MOHATHAMHU:  MOCJIEIOBATEIBHOCTb,
apudmernyeckas Iporpeccusi, TIeoMeTpuyecKas Mporpeccusi, OECKOHEYHO yObIBarouias
reOMETPUYECKas IPOrPeCCusl; YMEHHE 3a1aBaTh MIOCIEI0BATEIbHOCTH, B TOM YUCIIE C IIOMOLIBIO
PEKYPPEHTHBIX (POpMYIT;

I124 ymenue onepupoBaTh MOHATHSIMU: HEMPEPHIBHOCTh (DYHKIMH, aCUMIITOTHI Ipaduka
GbyHKIIMM, TiepBasg U BTOpas MpOU3BOJHAS (DYHKIUHU, T€OMETPUUYECKUN U (PU3NUECKHH CMBICH
NPOM3BOJIHON, TEepBOOOpa3Hasi, ONpEAETICHHbI WHTErpajg; YMEHHE HaXOJIUThb ACUMITOTHI
rpaduka (QyHKUIMH; yMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IMPOU3BENEHUS, YaCTHOTO U
KOMIO3ULIUH (PYHKIMH, HAXOIUTh YpaBHEHHE KacaTelbHOU K rpauKy (QyHKIMH;

YMEHHE HCII0JIb30BaTh MPOU3BOJIHYIO JUISl UCCIENOBAaHUS (QYHKIUH, Ui HaXOXACHUS
HAWIYYIlero peleHus B IPUKIaJHbIX, B TOM YHCJE€ COLUAIbHO-3KOHOMUYECKUX U (PU3UUECKUX
3ajavax, JJsl ONpeeNieHNs CKOPOCTH M YCKOPEHUS; HAaXOAWTh IUIOMAAN U 00beMbl (QUTYp C
MIOMOLIbI0 MHTETpajia; MPUBOAUTH NPUMEPHl MAaTEMaTHUECKOTO MOJEIHMPOBAHMS C IOMOIIBIO
nudepeHIaTbHBIX YPaBHCHUH,

[125 ymenue onepupoBaTh IOHATUSAMHU: KOMIUIEKCHOE 4YMCJIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO uYncia, opMa 3amucu KOMITJIEKCHBIX
yucen (reoMeTpuuecKkasi, TPUTOHOMETpUYecKas W anreOpanyeckas); yMeTb IPOU3BOAUTH
apumeTnyecKkre IeHCTBUS C KOMIUIEKCHBIMU UYMCIIAMU; IPUBOJUTH MPUMEPHI MCIOIb30BAHUS
KOMIUIEKCHBIX UHCEIT;

[126 ymenue cBOOOAHO OomepUpoBaTh MOHATUSAMU: cpelHee apupMeTHUecKoe, MeAHaHa,
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HauOoJpIllee W HAaUMEHbLIEe 3HAYCHMs, pa3Mmax, AMCIEPCHUs, CTaHJApTHOE OTKIOHEHHWE s
ONKCaHMs YMCIIOBBIX JaHHBIX; YMEHHE MCCIIEJOBATh CTAaTUCTUYECKHE JAHHBIE, B TOM YHCIE C
OpUMEHEHHEM TpapUUecKuX METOJOB M D3JIEKTPOHHBIX CPEACTB; TIpadUYecKH HCCIEe0BATh
COBMECTHbIE HAa0JIIOJICHHS C IIOMOLIbIO IUarpaMM pacceMBaHUs U JIMHEHHOM perpeccuy;

[127 ymeHue HaXOAUTh BEPOATHOCTU COOBITMH C WCHOJIB30BaHHUEM TIpaduyecKux
METO/IOB; MPUMEHSTh AJIs pelleHus 3a1a4 (OpMysbl CIOXKEHHs U YMHOXEHMs BEpPOATHOCTEH,
dopmyrny monHON BeposTHOCTH, (popmyny bepHymnu, koMOMHATOpHBIE (aKTHl U (OPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEalbHBIX COOBITHI; yMEHHE OIEepPHPOBATh MOHATHUSAMH: CIydaiiHas
BEJIMYMHA, paclpesieieHne BEpOATHOCTEH, MaTreMaTHyeckoe OXHMJaHHe, JUCHepcus |
CTaHJApTHOE OTKJIOHEHHE CIy4yaiHOH BeNMYMHBI, (DYHKIMH pacmpeneseHus W IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJIbHOTO W HOPMAJIBHOIO DPACHpPENENICHU; yMEHHE HCIOJIb30BaTh
CBOMCTBa M3yUYEHHBIX PACHpPENEICHUN JUIsl pElIeHUs 3a/1ay; 3HAKOMCTBO C IMOHSTHSMH: 3aKOH
OONbIIMX 4YMCEN, METOJbl BbIOOPOUYHBIX MCCIEIOBAHUN; YMEHUE MPUBOJIUTH I[PUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIINX YMCEI B IPUPOJHBIX M OOLIECTBEHHBIX SIBICHUAX;

I128 ymeHue cBOOOJHO ONEPUPOBATH MOHATHAMM: TOYKA, IMpsMas, IJOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YroJ, JBYTPaHHBIM YroJl, TPEXTPaHHBIM Yroil,
[epeceKkaroluecsi, MapajjielibHble M CKPELIMBAIOIIMECs NpsAMble, MapajuleIbHOCTh U
NEePIEHINKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, Yroi MEXKAY MPSIMBIMH, YTOJ MEXKAY MpsIMON U
IUIOCKOCTBIO, YTOJI MEX/Y IUIOCKOCTSIMH; YMEHHE UCIOJIb30BaTh MPU PELICHUH 3a/1a4 3y4eHHbIE
(axThl ¥ TEOPEMBI IUTAHUMETPUH; YMEHHE OIICHUBATH Pa3MepPhl OOBEKTOB B OKPY>KAIOLIEM MHUPE;
yYMEHHUE ONepUpOBaTh NOHATUSAMHM: MHOIOIDAaHHHMK, CEUYE€HHE MHOIOI'paHHMKA, MpPaBUJIbHBINA
MHOTOTPaHHHK, MPU3Ma, THpaMuaa, GUrypa U MOBEPXHOCTh BPAIlCHHS, IHJIUHAP, KOHYC, 1Iap,
chepa, pa3BepTKa IOBEPXHOCTH, CEUYEHUS KOHyca M LWIMHJIpA, MapajuleibHble OCH WU
OCHOBAHMIO, CEUEHHME lIapa, IUIOCKOCTb, Kacaromascs cdepsl, LUIMHIPA, KOHYCA; yMEHHE
CTPOUTh CEYEHHWE MHOTOIpAaHHHMKA, HM300pa)xkaTb MHOTOTPAHHUKHU, (UIYphl M IOBEPXHOCTHU
BpAIICHHS, UX CEYCHHS, B TOM UYHUCIIC C MOMOINBIO 3JEKTPOHHBIX CPEICTB; YMEHHE MPUMEHSTH
CBOWCTBA Ir€OMETPUUYECKUX (DUTYp, CAMOCTOSATENBHO (POPMYIUPOBATh ONPEACICHUS U3Y4aeMbIX
¢Guryp, BBIIBUTATh TUIIOTE3HI O CBOMCTBAX M MPU3HAKAX TEOMETPUIECKUX (PUTYP, OOOCHOBHIBATH
WINA ONPOBEPrarh MX; yMEHHE NMPOBOAMUTH KiacCH(UKaLKIO GUIyp MO pa3IMyuHBIM MPU3HAKAM,
BBINOJIHATH HEOOXOMMEBIE JOTIOTHUTEIBHBIE TOCTPOCHHS,;

I129 ymenue cBOOOAHO ONEpPUPOBATH MOHATHAMM: IJIOLIAIb (GUIYphl, 00BEM (GUTYDHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKH JI0 MIIOCKOCTH, PACCTOSTHHE MEXTY MPSIMBIMH, PACCTOSTHUE
MEXY TUIOCKOCTSIMH, IUIOIAAb chepbl, IUIOMAAb MOBEPXHOCTH MUPAMUJIbI, IPU3MBI, KOHYCA,
WIMH]pa, 00beM KyOa, IPSIMOYTOJIBHOTO MapaieNenurea, NTupaMuibl, TpU3Mbl, LUIUHAPA,
KOHYCa, [l1apa; yMEeHHEe HaXOIUTh OTHOIlIEHNE 00BEMOB MOJO0HBIX (HUTYD;

I130 ymeHnue cBOOOIHO onmepupoBaTh MOHATHSAMM: JBUKEHHE, NapajulesbHbIN MepeHoc,
CUMMETpPHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, NMpeodpazoBaHue 1M0100uUs, MO0100HbIE
burypsl; yMEHHE pACIIO3HABAaTh paBHblE U MOJOOHBIE (UTYpBl, B TOM 4HCIE B NPUPO/IE,
UCKYCCTBE, apXHUTEKType; YMEHHE MHCIIOJb30BaTh TI€OMETPUYECKHE OTHOILICHMS, HAXOIWUTh
TeOMETPUYECKHE BETMYMHBI (JUTMHA, YTOJI, IUIOIAAb, 00BEM) TPU pEIICHUH 3a1ad W3 APYTHX
y4eOHBIX IPEMETOB U U3 PEANbHOM KHU3HH,

I131 ymenue cBoOOJHO ONEpUPOBATh MOHATHAMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPJIMHAT,
BEKTOp, KOOPJIMHATHI TOUKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB, MPOU3BE/IEHHE BEKTOPA Ha
YHCIIO, PA3JIOKEHHE BEKTOPA MO 0a3Kcy, CKaIsIpHOE MPOU3BEIECHUE, BEKTOPHOE MPOU3BEJICHHE,
yroil MEXAYy BEKTOpaMH; yMEHHE HCIOJb30BaTh BEKTOPHBIM M KOOPIWMHATHBIA METOA IS
pelIeHnsT TEOMETPUYECKHX 3a7ad W 3a7ad JAPYruX YYeOHBIX MPEIMETOB; OIEPUPOBATH
HNOHATUAMM: MaTpuia 2 X 2 u 3 X 3, ompeaenuTelb MaTpHIlbl, F€OMETPHUUYECKUN CMBICIT
OIpENIeIUTENS;

[132 ymeHue MOAeIMpOBATH pealibHble CUTYallUM Ha S3BbIKE MaTEMAaTUKU; COCTABIATh
BBIDOKEHUS, YPAaBHEHHWS, HEPAaBEHCTBA M HMX CHCTEMBI II0 YCIOBHIO 3a/Ia4H, HCCIEIOBATh
MOCTPOCHHbIE MOJIEIM C UCIIOJIb30BaHUEM ammapaTa airedpbl, HHTEPIPETUPOBATh MOTYYEHHBIN
pe3ysbTaT; CTPOWTHh MaTEMaTHYECKHE MOJEITH C IOMOIIBI0 TEOMETPUYECKHX TOHATHH W
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BEIIMYUH, DPEIIATh CBS3aHHBIE C HUMHU IPAKTHUYECKHE 3aJa4d; COCTAaBJIATH BEPOSTHOCTHYIO
MOJIeIb M MHTEPIIPETUPOBATH ITOJIYYCHHBIN PE3yNbTAaT; PEIIATh MPUKIAIHbIE 3a1a4l CPEICTBAMHU
MaTeMaTUYeCKOro aHajlu3a, B TOM YHUCIE COLHUAIbHO-’KOHOMHYECKOTO M  (PU3MUECKOTO
XapakTepa;

[133 ymenue BBIOMpATH MOAXOJAIIMNA METOJ JUISl pPELICHHS 3aJadd; MOHHUMAaHUE
3HAYMMOCTH MAaTEMAaTUKU B M3YyYEHHUU IPUPOJIHBIX M OOIIECTBEHHBIX INPOLECCOB U SBICHMIA;
YMEHHUE pacCllO3HABAaTh IIPOSIBICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE, YMEHHUE IIPUBOJUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUIM POCCUMCKON U MUPOBOM MATEMaTUYECKOW HAYKH.

Oco00e 3HaYeHHE TUCUMILVINHA UMeeT npu popmupoBanuu u pazputun OK:

OK 01. BseiObupate cnocoObl pemeHuss 3amad  MpodhecCHOHATBHON JCATEIHPHOCTH
MIPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Hcnons3oBaTh COBPEMEHHBIE CPEACTBA IOMCKA, aHAIW3a W HWHTEPIPETAUU
uH(popMalui, 1 MHQOPMAIIMOHHBIC TEXHOJOTUHU JUIS BBIMOJTHCHHUS 3a7ad MPOQPECCHOHATBHON
JIeATEIbHOCTH;

OK 03. [TmanupoBaTh 1 peaim30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TMPEINPUHUMATEIBCKYIO JEATEIbHOCTh B MpodeccuoHaNIbHON cdepe, UCIOIb30BaTh
3HAHUS 10 MPABOBOW U (PUHAHCOBOM IPAMOTHOCTH B PA3IUYHBIX KHU3HEHHBIX CUTYAIUX;

OK 04. 3¢ddexTrBHO B3aMMOEIICTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMAHJIE;

OK 05. Ocy1iecTBisiTh YCTHYIO M NMHCbMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
s3pike  Poccuiickoit ®exepanuu ¢ y4eToM OCOOEHHOCTEH COIMAIIBHOTO M KYJIBTYPHOTO
KOHTEKCTAa;

JINYHOCTHBIE pe3yJbTaThl p€ajqu3aluu NIPorpaMmmMmbl BOCIIUTAHUA:

JIP 1 TIpaxnmanckoe BocnuTanue. CQOpMHPOBAaHHOCTh TPAKIAHCKOW IO3UIHU
00yyaroIerocsi Kak akTHBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUHCKOro 0OIIecTBa.

Oco3HaHue CBOMX KOHCTUTYLUMOHHBIX IpPaB W OOS3aHHOCTEH, YBA)KCHHE 3aKOHA W
IIPABOIIOPsIKA. IIPUHATHE TPaJIULUOHHBIX HalMOHAJIbHBIX, 00111€4eTI0BEYECKUX
T'YMaHUCTHYECKUX U IEMOKPATUYECKHUX LIEHHOCTEMN.

JIP 3 JlyXxOoBHO-HpaBCTBEHHO€ BocnuTaHue. (OCO3HAaHHWE [yXOBHBIX LIEHHOCTEU
poccuiickoro Hapoaa. CHpopMHUPOBaHHOCTh HPABCTBEHHOI'O CO3HAHMSI, ITUYECKOTO MOBEICHHUS.
CriocoOHOCTh OLIEHMBATh CUTYalMI0 M NPUHUMATh OCO3HAHHBIE pEIIEHUS, OPUEHTUPYICh Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH.

JIP 6 IlIpodeccroHanbHO-TPY/I0BOE€ BOCHUTAaHHE. ['OTOBHOCTH K TpyHly, OCO3HaHHE
IIEHHOCTH MacTEPCTBa, TPyAOTto0re. [[0OTOBHOCTh K aKTHBHOM JIESITEIBHOCTH TEXHOJIOTUYECKOU
U COLIMAIBbHOM HaNnpaBI€HHOCTH, CIIOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATH U CAMOCTOSITEIBHO
BBIMIOJHATh TAaKyl0 JI€ATEIbHOCTh. ['OTOBHOCTH M CHOCOOHOCTH K 0Opa3oBaHUIO U
camM000pa30BaHUIO HAa IPOTSKEHUH BCEH JKU3HU.

JIP. 8 llenHoctn HayuHoro mno3HaHus. CQOpMUPOBAHHOCTb MHMPOBO33PEHMUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Da3BUTHUS HAayKM M OOLIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha Juajore KyJbTyp, CIOCOOCTBYIOIIETO OCO3HAaHHIO CBOErO0 MecTa B
HNOJUKYJIBTYpHOM Mupe. COBEpPIICHCTBOBAHME SI3BIKOBOM M UUTATEIBCKOM KYNbTYpbl Kak
CpelcTBa B3aMMOJECHCTBHS MEXIY JIIOAbMHU U IO3HAHUS MHPA. OCO3HAHWE IIEHHOCTH HAay4YHOMH
JeATEIbHOCTH, TOTOBHOCTh OCYILECTBIISATH IIPOEKTHYIO M MCCIENOBATEIBbCKYIO IEATEIBHOCTD
WHAUBHUAYaJIbHO U B TPYyIIIIE.

JIP 9 JleMoHCTpHUpYIOIIUI MMOHMMaHUE 3HAYMMOCTH TeJarorndyeckoil mnpodeccun amis
pa3BUTHS CTPAHbI B 1IEJIOM U CBOETO PErHOHa, MPOSIBISIOMINN yBakeHHE K CBOeH mpodeccun u
mpohecCHOHATLHOMY COOOIIECTBY; 3HAIOMIMA M COOMIOAAIOIINN HOPMBI MpodeccruoHaIbHON
ATUKU TENaroruueckoro pabOTHHKA, MOAJIEPKUBAIOIIMK OIaronpusITHBIN 00pa3 mpodeccuun
nejarora B o0IIecTBe.
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JIP 10 T'oTOBBII COOTBETCTBOBATH OXKHJAHUSAM pabOTONMATENCH: MPOSKTHO-MBICIISIINH,
3¢ (PeKTUBHO B3aUMOJEHCTBYIOIIMN C WIEHAMH KOMaHAbl M COTPYAHHYAIOUIUN C JAPYTUMHU
JIOJbMHU, OCO3HAHHO BBIMONHSIONIMKA MpodeccnoHalbHbIE TpPeOOBaHUS, OTBETCTBEHHBIMH,
MYHKTYaJIbHBIN, JUCHUILTHHUPOBAHHBIN, TPYAOTIOOUBBIN, KPUTUYECKU MBICIISIINMA, HalleJICHHbBII
HA  JOCTHMIKEHHE  TIOCTaBJICHHBIX  IIeJIeH;  JIEMOHCTPUPYIOIIHA  TPO(heCCHOHATHHYIO
JKU3HECTOUKOCTb.

JIP 11 OTKpbITBIH K TEKYLIMM W IEPCHEKTUBHBIM HM3MEHEHUSM B MHpE Tpylda U
npodeccuii.

JIP 12 co3Haromuii 3HaYUMOCTh Kaue€CTBEHHOT'O BBIMOJTHEHHUS TPYAOBBIX (YHKIIMHA IS
Pa3BUTHS TIPEANPUITHS, OPTaHU3AIUH.

JIP 13 MoOTUBHpPOBaHHBIE K OCBOCHHIO (YHKIIMOHAJIBLHO  ONHM3KHX  BHUIOB
po(heCCHOHATTLHOM JIESATEIIBHOCTH, UMEIOIUX 00mue 00BheKTh (YCIOBHS, LENH) TPyAd, JTU00
WHBIE CXO0XKUE XAPAKTEPUCTUKH.

JIP 14 CriocoOHBIN CTaBUTH Mepea cOO0M IeNn 10T BO3HUKAIOIINE KU3HECHHBIC 33auH,
no0UpPaTh COCOOBI PELICHUS U CPEACTBA PA3BUTHS, B TOM YHCIIE C UCIIOIb30BaHHEM LU(PPOBBIX
CPEJIICTB; COJCUCTBYIONINI TOIICPKAHUIO TMPECTHKA CBOCH Tpodeccuu U 00pa3oBaTeIbHOU
OpraHu3alu.

JIP 15 T'oToBbIil K mpodeccuoHaNbHON KOHKYPEHLUU M KOHCTPYKTMBHOM peaklMu Ha
KPUTHUKY.

1.4. PeKOMeHIIyeMOG KOJIHY€CTBO YaCOB HA OCBOCHHUEC NIPOrpaMmMbl JUCHUILJIMHBI:

00s13aTeNbHON ayJUTOPHON yueOHOM Harpy3Ku oOydatonierocs 246 qacos;
caMoCTOSATeNbHOM paboThl 0Oyuaromerocs 10 yacos.
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2. CTPYKTYPA U COJAEP)KAHUE YUEFHOW JUCIUILIUHBI

2.1. O0beM yueOHOI JMCHUIIJIMHBI M BUABI Y4eOHOi padoThI

Buj yueOHoi1 padoThI

KoaudecTBO 4acoB

OO0si3aTenibHas ayIUTOpHAsl yueOHasi Harpy3Ka 246
B ToM uncne

Teopemuueckoe obyuenue 176
Ilpakmuueckoe obyuenue 70
[TpodeccnoHaIbHO OPUEHTHPOBAHHOE COJICPKAHUE 98
B ToMm uncne

Teopemuueckoe obyuenue 60
Ilpakmuueckoe obyuenue 38
WNHauBuayanbHbINA POEKT (Ha/HeT)™** HET
CamocrosiTenpHas paboTa CTyIeHTOB 10

[TpomexyTouHas aTTectanus B popme 9K3aMeHa
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2.2. TemaTn4ecKkuii IJIaH U coaecpkaHue NUCHUIJIUHDbI «MaTemMaTukKa»

Koagp! JIP,
(popmupoBanu
HaumeHoBaHHe pasie;on Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M MpodeccHoHAIbHO- } O6Lem 10 KOTOPBIX
U Tem OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE 3aAHATHUS, TPUKJIATHOI 4ACOR criocoBeTByeT
MOIYJIb (IIPY HAJTUYHH)
3J1eMEeHT
NPOrpamMmbl
1 2 3 4
OcHoBHOe coJepKaHue
Pa3nen 1 [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16 P 1
Tema 1.1 Copep:xaHue yueOHOI0 MaTepuaJa: P 3
Lens u 3anaun 1 Ilpogheccuonanvro-opuenmuposanroe cooepoicanue (cooepoicanue P 6
MaTeMaTUKH TpU NPUKTIAOH020 MOOYJIS) JIP 8
OCBOGHUU CHEIHATBLHOCTU bazoBble 3HaHMS W yMEHHs MO MaTeMaThKe B MNPOQPECCHOHAIBHON U B 2 P 9-15
MTOBCETHEBHOM JIESITEILHOCTH.
Tema 1.2 Coaep:xaHue yueOHOro MaTepuasa: JIP 1
UYucna v BBIYHCICHUS. 1 IIpogheccuonanvro-opuenmuposannoe cooepoicanue (cooepoicanue JIP 3
Breipaxenus u NPUKTIAOHO20 MOOYIIA) JIP 6
npeoOpa3oBaHus JleiicTBust  HaJ  TONOXKWUTEIBHBIMA W OTPHUIATENBHBIMH  YHCIAMH, 2 JIP 8
OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU. JIP 9-15
JlelicTBUS cO cTeneHsIMU, (OPMYIIbI COKPALLIEHHOTO YMHOXKEHUs. JlefcTBus
CO CTETeHsIMH, (HOPMYJIB COKPAIIEHHOTO YMHOKECHHSL.
Tema 1.3. Coaeprxanue yueOHOro MaTepuaJa: 2 JP 1
I'eomeTpus Ha uiockoctn | 1 IIpogpeccuonanvro-opuenHmuposanroe cooeporcanue (cooepoicanue JIP 3
NPUKTIAOHO20 MOOYJIS) JIP 6
Bune mnockux guryp u ux miomaip. [IpakTuko-opueHTUpOBaHHBIC 3a/1a4H B JIP 8
Kypce T€OMETPUH Ha TUIOCKOCTH JIP 9-15
IIpogpeccuonanvro-opuenmuposanroe codepaicanue (cooepiicanue NPUKIAOHO20 2 JIP 1, JIP 3
MOOYIs) JIP 6
IIpakTnyeckoe 3ansaTHe Ne 1. IlpakTuko-OpMEHTHpOBaHHBIE 33Jaud B Kypce JIP 8
T€OMETPHH Ha TUIOCKOCTH JIP 9-15
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Tema 1.4 Ipogpeccuonanvruo-opuenmuposannoe codepaicanue (cooepiicanue NPUKIAOHO20 JIP 1, JIP 3
[IporieHTHBIC BBIYUCICHHS | MOOYJIs) 2 JIP 6
IIpakTnuyeckoe 3ansaTme Ne 2. IIpocTble NPOLEHTHI, pa3HbIE CIOCOOBI HX JIP 8
BbIYMCIICHHS. CII0KHBIE IPOIICHTHI. JIP 9-15
Tema 1.5 Ipogpeccuonanvruo-opuenmuposannoe codepaicanue (cooepiicanue NPUKIAOHO20 JIP 1, JIP 3
YpaBHEHHUs 1 HEPABEHCTBA | MOOYs) JIP 6
IIpakTnuyeckoe 3ansaTHe Ne 3. JluneiiHble, KBagpaTHbIC, IPOOHO-THMHEWHBIC 2 JIP 8
ypaBHEHHUS U HEPABEHCTBA. JIP 9-15
Tema 1.6 Coaeprxkanue yueOHOro MaTepuaJa: JP 1
Cucrembl ypaBHEHUHN U 1 CriocoOslI peleHus: cucTeM TUHEHHBIX ypaBHeHui. [lonsTus: marpuna 2x2 u JP3
HEPABEHCTB 3x3, omnpenenurens marpunbl. Merox Kpamepa. CucreMbl HETMHEHHBIX JIP 6
ypaBHeHU. CUCTEMBI HEPABEHCTB. 2 JIP 8
Tema 1.7 IIpakTnueckoe 3anaTue Ne 4. Boruncnenuss u npeoOpa3oBaHus. YpaBHEHUS U JIP 1, JIP 3
BxoiHOM KOHTPOJIb HEpaBEeHCTBA. [ eoMeTpHs HAa MIIOCKOCTH. JIP 6, JIP 8
Konumponvnas paboma. 2
Pa3nes 2 IlpsiMble M JIOCKOCTH B POCTPAHCTBE 12
Tema 2.1. Copep:xanue yueOHOIro MaTepuaJia: JIP 1
OcCHOBHBIE TIOHATHS 1 IIpogheccuonanvro-opuenmuposanroe cooeparcanue (cooeparcanue JIP 3
CTEPEOMETPUH. NPUKTIAOHO20 MOOYJIA) 2 JIP 6
Pacnonoxenue npsMeIx U [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOYKA, MpsMas, MJIOCKOCTb, JIP 8
IJIOCKOCTEHN npocTtpaHcTBO). OCHOBHBIE aKCHOMBI cTepeomeTpuu. Ilepecekaromuecs, JIP 9-15
NapajuleJIbHbIE W CKpeliuBaromuecs npsmsle. [Ipu3Hak U CBOWCTBO
CKpeuBaromuxcs npsMbix. OCHOBHbBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Coaep:xaHue yueOHOro MaTepuaJa: JIP 1
IapannensHoCTh NpsAMBIX, | 1 | IIpogheccuonanvro-opuenmuposanuoe cooeporcanue (cooepoicanue JIP 3
MPSIMOY U TJIOCKOCTH, NPUKIAOHO020 MOOYIls) JIP 6
IIJIOCKOCTEMN [Tapannensheie npsimast U mwiockocTs. Onpenenenue. [lpuznak. CpolicTBa (¢ JIP 8
nokazatenbcTBoM). [lapamnensHble miockoctd. Omnpenenenue. Ilpusnak. JIP 9-15
CaoiicTBa (c 1okazaTenscTBOM). Terpasap u ero snemenTsl. [lapannenenunen 2
n ero anemMeHTbl. CBONCTBA NPOTUBOINOJIOKHBIX TIpaHEd W JUaroHaJIen
napajurenenunena. [locrpoenue ceuennii. Pelenue 3anau.
Tema 2.3. Coaep:xxaHue y4eOHOro MaTepuaJa:
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[lepneHquKyISIPHOCTD 1 IIpogheccuonanvro-opuenmuposannoe cooeporcanue (cooeporcanue JIP 1
MPSMBIX, IPSIMOKN U NPUKTIAOHO20 MOOYJIS) JIP 3
IIJIOCKOCTH, INIOCKOCTEN [Iepnenpukynsapusie npsMslie. [lapamiensHbie IpsMble, IEPICHAUKYIISPHBIE K JP 6
mwiockoctd. [lpu3Hak NEpPHEHIUKYISIPHOCTH MOPSIMOM U IIJIOCKOCTH. JIP 8
JoxkasarenscrBo. Ilepniennukynsasp u  HakinoHHas. [lepneHaukymspHble 2 JIP 9-15
m10cKoCcTH. [Ipu3HaK nepneHauKyIsIpHOCTH IIJIOCKOCTEN. J[oKka3aTenbCTBo.
PaccrosiHus B IpOCTpaHCTBE
Tema 2.4. Conep:kaHue y4eOHOI0 MaTepuaJia: JIP 1, JIP 3
Teopema o Tpex 1 TeopeMa 0 Tpex NEPHEHIUKYIAPAX. YIOJd MEXAY HNPSMON U IJIOCKOCTBIO. JIP 6, JIP 8
NEPIIEHIUKYJIIpax Yros Mexay IMI0CKOCTSIMU 2
Tema 2.5. Ipogpeccuonanvro-opuenmuposannoe codepoicanue (cooepiicanue NPUKIAOHO20 JIP 1
[TapamnensHeIe, MO0ys) JIP 3
MEPIECHAUKYIISIPHBIE, IIpakTHyeckoe 3ansaTHe Ne 5. Axcuomsel crepeoMmerpud. llepneHauKyssipHOCTH JIP 6
CKPEIIMBAIOIINECS IPSIMBbIE | IPAMOM M IIJIOCKOCTH, MAapajuIeJbHOCTh JABYX MPSMBIX, MEPIEHIUKYJISIPHBIX 2 JIP 8
MIJIOCKOCTH, MEPIIEHIUKYISIPHOCTD IMJIOCKOCTEN JIP 9-15
Tema 2.6. IIpakTnueckass padora Ne6. PacrnonoxxeHue TMpsAMBIX U IUIOCKOCTEH B JIP 1
Pewrenne 3anau. Ilpsamele u | mpoctpanctse. [leprneHIUKYIAPHOCTh M NAPAIENBHOCTD MIPSIMBIX U INIOCKOCTEM. JIP 3
MIJIOCKOCTH B CxkpeuuBaroiuecs npsimbie. Konmpononaa paboma JIP 6
MIPOCTPAHCTBE 2 JIP 8
Pa3nen 3. KoopauHaTtsl 4 BEKTOPBI 10
Tema 3.1 Coaep:xaHue yueOHOIro MaTepuaJia: JIP 1
JlexapToBbI KOOPIAMHATEI B | 1 IIpogpeccuonanvro-opueHmuposanroe cooeporcanue (cooepoicanue JIP 3
npocTpaHcTBe. PaccrosiHne NPUKIAOHO20 MOOYIISL) 2 JIP 6
MEXIY ABYMS TOUKaAMU. JlexkapToBbl KOOpAMHATBI B mpocTpaHcTBe. IIpocreimme 3amaum B JIP 8
Koopaunats! cepeansl KoopauHarax. PaccrosiHue Mexay ABYyMS TOYKaMH, KOOPAHMHATHI CEPEAVHBI JIP 9-15
OTpe3Ka orpe3ka. KoMOMHUpOBaHHOE 3aHsATHE
Tema 3.2 Coaepxanue yueOHOIro MaTepuasa: 4
Bekrtops! B ipocTpaHCTBE. 1 | BekTopsl B mpoctpancTBe. ClIOKEHHE W BBIYMTAHHUE BEKTOPOB. Y MHOKCHHUE 2 JIP 1
VYTon MeX1y BEKTOpaMH. BekTOpa Ha uMcio. KommianapHble BekTOpbl. CKalspHOE NPOU3BEICHUE JIP 3
CranspHoe npousBeieHne BEKTOpOB. Pa3oxkenne BeKTopa o TpeM HEKOMIUTAHAPHBIM BEKTOPAM. JIP 6
BCKTOPOB JIP 8
2 KoopaunaTsl BEKTOpa, CKalsIpHOE NMPOU3BEACHHUE BEKTOPOB B KOOpPAMHATAX, 2 JIP 1, JIP 3
YOl MEXJIY BEKTOPaMH, YroJl MEXAY OPsIMOW M IJIOCKOCTBIO, YIOJl MEXAY JIP 6, JIP 8
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| mmockocTsiME. Y paBHEHHE IIOCKOCTH.

Tema 3.3 IIpogheccuonanvro-opuenmuposannoe coodepoicanue (cooepaicarue NPUKIAOHO2O JIP 1
[TpakTuko- M00YA) JIP 3
opueHTHpoBaHHbIe 3a1aun | [IpakTudeckoe 3ansiTue Ne7/.  KoopaumHaTHass — IUIOCKOCTh.  Bwrumcienue JIP 6
Ha KOOPJMHATHOU PacCTOSIHUI U IUIOLIAACH Ha INIOCKOCTU. KOIM4ecTBEHHbIE PaCUETHhl. 2 JIP 8
IJIOCKOCTH JIP 9-15
Tema 3.4 IIpakTnyeckoe 3ansitue Ne 8. JlekapToBbl KOOpAMHATBI B IIPOCTPAHCTBE. JP 1
Pemenue 3amauy. Bektopel B mnpoctpanctBe. CloXKE€HHE W BBIUMTAHHWE BEKTOPOB. YMHOXXEHUE JIP 3
Koopaunats!l 1 BeKTOpel | BeKTOpa Ha uucio. KomninanapHbeie BeKTOpbl. CKalIsIpHOE MTPOU3BEACHNUE BEKTOPOB. 2 JP 6
Pa3noxeHne BeKTOpa 110 TpEM HEKOMIUIAHApHBIM BekTopaMm. lIpocreiimue 3anaun B JIP 8
KoopauHaTtax. KoopauHaTbl BEKTOpa, pacCTOSSHUE MEXAY TOYKaMH, KOOpAMHAThI
CepeuHbl OTpE3Ka, CKAIIPHOE IPOU3BEIECHUE BEKTOPOB B KOOPAMHATAX, YIOJ
MEX/1y BEKTOpPaMH, YIoJl MEKY MPSMON U IIIOCKOCTBIO, YTOJI MEKY IIIOCKOCTSMHU.
Koumponvnasa paboma
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUNH 26
Tema 4.1 Copep:xanue yueOHOIro MaTepuaJia; JIP 1
Tpuronomerpuueckue 1 Panmnannas wmepa yrma. IIoBOpOT TOYKM BOKPYr Hayajga KOOPJWHAT. JIP 3
(GyHKLIMH TPOU3BOIBLHOTIO Omnpenenennue cuHyca, KOCHHYCa, TaHI'€HCA M KOTAaHIE€HCA. 3HAKU CHHYCA, 2 JIP 6
yria, yucia. Paguannas u KOCHMHYyCa, TaHI'€HCa M KOTaHTe€HCa [0 YEeTBEPTSAM. 3aBUCHUMOCTb MEXKIY JIP 8
rpagycHas Mepa yria CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJHOI'0 M TOTO XK€ yrJa.
Tema 4.2 Coaepxkanue y4eOHOro MaTepuaJa: JP 1
OcHoBHbIE 1 Tpuronomerpuueckue toxzaectBa. CHHYC, KOCHHYC, TAaHIT€HC U KOTaHI€HC JIP 3
TPUTOHOMETPUYECKHUE YIJI0B 0. U - 0. DOpMyJIbl IPUBEACHUS. 2 JIP 6
TOKJIECTBA. JIP 8
PopMyIIsl IPUBEACHUS
Tema 4.3 Coaep:xaHue yueOHOro MaTepuaJia: 4 JIP 1
Cunyc, kocunyc, Taureic | 1 Cymma u pasHocTh cuHycoB. CymMma M pa3HOCTb KOCHHYCOB. CHHYC nu 2 JIP 3
CYMMBI U Pa3HOCTH ABYX KOCHUHYC JBOIfHOro yria. ©@opmyibl MOJOBUHHOTO yria. [IpeoOGpazoBanus JIP 6
YIJIOB CYMMBI TPUTOHOMETPHUYECKUX (YHKLUUH B NMPOU3BEJICHHE U MPOU3BEACHUS B JIP 8
CHUHYC ¥ KOCHHYC CYMMY.
ABOMHOTO yria. ®opmynbl | 2 | BelpakeHne TPUTOHOMETPHUYECKUX (YHKIMA uepe3 TaHITeHC ITOJIOBUHHOTO JIP 1, JIP 3
MOJIOBUHHOTO yTiia apryMeHTa. [TpeoOpa3zoBanus MPOCTENIIINX TPUTOHOMETPUUECKUX 2 JIP 6, JIP 8
BBIPAKCHUM.
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Tema 4.4

Coaep:xaHue yueOHOro MaTepuaJia:

DyHKIMHU, UX CBOMCTBA. | 1 OO6nacth omnpeneneHUs] U MHOXECTBO 3HaueHUU ¢GyHKiui. UYETHOCTD, JIP 1, JIP 3
Crnioco0pl 3a1anus HEYETHOCTb, MEPUOTUIHOCTD PyHKIMA. CrIOCOOBI 3a1aHus () YHKITHI. JIP 6
byHKIUH JIP 8
Tema 4.5 Coaepixkanue yueOHOro MaTepuaJa: JP 1
Tpuronomerpudeckue 1 OO6nacth ompefeneHUuss W MHOXKECTBO 3HAYEHHH TPUTOHOMETPUUYECKHUX JP3
(GyHKINHU, UX CBOMCTBA U ¢bynkuuid. YETHOCTb, HEYETHOCTH, MEPUOJUYHOCTH TPUTOHOMETPHUYECKUX JP 6
rpaduku ¢byukuii. CoiicTBa U rpaduku QyHKIHMM y = COS X, y=SIn X,y =tg X,y = JIP 8
ctg X.
Tema 4.6 IIpakTnueckoe 3ansitue Ne9. (Cxatme W pacTsbkeHHE — rpaUKoB JP 1
[TpeoOpa3oBanue TPUTOHOMETPHUYECKUX (YHKIIUH. JIP 3
rpadgukoB [Ipeobpa3zoBanue rpaKoB TPUTOHOMETPUUECKUX (PYHKIIHIA JIP 6
TPUTOHOMETPUUECKUX JIP 8
GyHKIMHA
Tema 4.7 Coaep:xaHue y4eOHOro MaTepuaJia: JIP 1
Onucanue 1 IIpogheccuonanvro-opuenmuposanroe cooepoicanue (cooepoicanue JP3
IPOU3BOJICTBCHHBIX NPUKIAOHO20 MOOY/Is) JIP 6
MIPOLECCOB C IIOMOIIBIO Hcnons3oBanue CBONCTB TPUTOHOMETPUYECKUX byHKUIMH B JIP 8
rpagukoB QpyHKITHI npodheCCHOHANBHBIX 3a]1a4ax JIP 9-15
IIpakTnueckoe 3ansitue Ne 10. Vcnonb3oBaHHe CBOMCTB TPUTOHOMETPUUECKUX JIP 1, JIP 3
¢yHKIMH B TpodecCHOHANBHBIX 331a4ax JIP 6, JIP 8
Tema 4.8 Coaep:xaHue yueOHOIro MaTepuaJia: JIP 1, JIP 3
OO6patHsble 1 OO6patHble TpuroHoMmerpudeckue GpyHkuuu. Mx cBoiicTBa u rpaguku JIP 6, JIP 8
TPUTOHOMETPHUYECKHE
byHKIIUHU
Tema 4.9 Conep:xanue yueOHOro MaTepuaJa: JIP 1
Tpuronomerpudeckue | 1 | VpaHeHHMe cos X = a. YpaBHEHHMe sin X = a. YpaBHeHHe tg X = a, ctg X = a. JIP 3
YpaBHCHUA U HECPpABCHCTBA Pemenue TpUroHOMeTpHUUYECKUX YpPaBHEHUN OCHOBHBIX TUIOB: MPOCTEUIINE JIP 6
TPUTOHOMETPHUYECKHE YpaBHEHH, CBOMSIIMECS K KBAaJPAaTHBIM, peElIaeMble JIP 8
pas3ioxeHuemM Ha MHOHUTEJIH, OJITHOPOJIHBIE. IIpocreitmne
TPUTOHOMETPHUYECKHUE HEPABEHCTBA
Tema 4.10 Coaep:xaHue yueOHOro MaTepuasa: JIP 1, JIP 3
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Cucremsl 1 CucreMsbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 2 JIP 6, JIP 8
TPUTOHOMETPUYECKHUX
YpaBHEHUU
Tema 4.11 IIpakTuyeckoe 3ansatue Ne 11. [IIpeoOpazoBaHne TPUTOHOMETPUUYECKHUX JIP 1, JIP 3
Pemenue 3anad. OCHOBBI | BbIpaK€HUW. PellleHHe TPUTOHOMETPUYECKUX YpPAaBHEHUN U HEPABEHCTB B TOM JP 6
TPUTOHOMETPHUH. YHUCJIE C UCIIOIb30BAHUEM CBOUCTB (PYHKITUH. 2 JIP 8
Tpuronomerpuueckue
byHKIHH
Paspnen S. KomiuiekcHbIe Yuciia 4
Tema 5.1 Copep:xanue yueOHOIro MaTepuaJia; JIP 1, JIP 3
KommuiekcHele uncna 1 [TonsiTre kommuiekcHoro yucia. ConpspkeHHbIE KOMIUIEKCHBIE YHMCIa, MOYJIb JIP 6
U apryMeHT KOMIUIeKCHOro uucia. dopma 3amucu KOMIUIEKCHOTO YHCIIa JIP 8
(reometpuyeckas, TPUTOHOMETPUYECKAS, anredpandeckast). 2
Apudmernueckue 1eHCTBUS ¢ KOMIIEKCHBIMH YHCIIAMHU.
Tema 5.2 IIpakTnueckoe 3ansaTre Ne 12. BoinosHeHNE pacyeToB ¢ MOMOUIbIO KOMITJIEKCHBIX JIP 1, JIP 3
IIpumenenune yucesl. [IpumMepsl HCIIOIB30BaHUSA KOMIUIEKCHBIX YUCEI JP 6
KOMIUIEKCHBIX YHCEN 2 JIP 8
Pa3nen 6. [IpousBoaHas pyHKIuM, ee NpUMeHEeHHE 22
Tema 6.1 Coaepxkanue y4eOHOro MaTepuaJa: JIP 1, JIP 3
[ToHsiTHE TPOU3BOTHOM. 1 OrmpesiesieHre YMCIOBOM TOCIEOBATEIBHOCTY U CIIOCOOBI €€ 3a/IaHwsl. JIP 6
@opMmynsl U IpaBUIIa CBolicTBa 4HMCIOBBIX  IOcienoBaTesNbHOCTEN.  OmpeneneHune  npexpena JIP 8
nuddepeHIpoBanms MOCJIEA0BAaTEIbHOCTH. Bbrunciaenre npenesios nocieaoarenbHocTen. [Ipenen 2
¢ynkuun Ha OeckoHeuHocTH. Ilpemen ¢ynkuuu B Touke. Ilpupamienue
aprymenta. Ilpupamenune ¢GyHkuun. 3amadyu, TPUBOAAIIAE K TOHSITHIO
npou3BogHOW.  OmnpeneneHne  NPOU3BOJHOW.  AJITOPUTM  OTBICKaHMS
MIPOU3BOAHOM.
Tema 6.2 Coaepsxkanue y4eOHOro MaTepuaJa: JIP 1, JIP 3
[Ipon3BoHBEIE CYMMBHI, 1 ®opmynsl auddepenunponanus. [Ipasuna quddepeHurpoBanus 2 JIP 6
Pa3HOCTH IIPOU3BEAECHHUS, JIP 8
4acTHOTO
Tema 6.3 Coaeprxkanue y4eOHOro MaTepuaJa:
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IIpousBoaHbIe 1 Onpenenenne cnoxHOi (yHknuu. Ilpous3BoaHas TPUTOHOMETPHUUECKUX JIP 1, JIP 3
TPUTOHOMETPUUYECKUX ¢dbynakuumid. [IponsBoHas C10KHON HYHKIIMH JIP 6
¢ynkuuii. [IponsBoanas JIP 8
CJIOKHOHN (YHKIIUH
Tema 6.4 Coaeprxkanue yueOHOro MaTepuaJa: JIP 1, JIP 3
[TousiTue o 1 [Toustue HenpepbiBHOW (pyHKUMU. CBoOlcTBa HenpepblBHON GyHKINH. CBS3b JIP 6
HEMPEPHIBHOCTH (DYHKITHH. MEXIy HENpEephIBHOCThIO U AU epeHunpyeMoCcTbi0 (DYHKIMH B TOUKE. JIP 8
Meton uHTEpBaIOB AJrOpUTM pellieHHsI HEPaBEHCTB METOIOM MHTEPBAJIOB
Tema 6.5 Coaeprxkanue yueOHOro MaTepuaJa: TP 1. JIP 3
I'eomerpuueckuii u 1 | I'eomerpuueckuil cMbICi NPOU3BOJHON (DYHKIMM — YIJIOBOH KOA(PQHHULHUEHT Hi’ 6
(bu3nIecKuil CMBICI KacaTenbHOH K rpaduky (QYHKIMM B TOYKE. YpaBHEHHE KacaTeIbHOU K TP 8
IIPOU3BOIHOM rpaduKy (QyHKUUH. AJTOPUTM COCTABJIEHHMsS YPaBHEHHUS KacaTelIbHOM K
rpaduky dyskun y=f(x)
Tema 6.6 IIpakTnueckoe 3ansaTHe Ne 13. Ousmyeckuii (MEXaHMYECKHI) CMBICT JIP 1, JIP 3
DuU3NYECKU CMBICI MIPOU3BOTHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (1) JIP 6
MPOU3BOIHON B JIP 8
npodeccHoHATBHBIX
3ajavax
Tema 6.7 Coaepsxkanue y4eOHOro MaTepuaJa: JIP 1, JIP 3
MoHOTOHHOCTH QYHKIMH. | 1 Bo3pactanne u yObiBaHue (YHKUIUH, COOTBETCTBUE BO3pAaCTaHUS U JIP 6
Touku 3KcTpEMyMa yOBIBaHUS (PYHKLUHU 3HAKY MPou3BOJHOM. [IoHATHE MPON3BOAHON BhICIIETO JIP 8
MOPSIAKA, COOTBETCTBHME 3HAKA BTOPOM TNPOU3BOJHOM  BBIITYKJIOCTH
(BorHyToCTH) (YHKIMH Ha OTpe3Ke. 3aayd Ha MaKCUMyM U MHUHHMYM.
[ToHsiTHE acCUMOTOTHI, CIIOCOOBI UX OMpEENIeHUs. AJITOPUTM HUCCIIETI0BAHUS
(GYHKIMU M MOCTPOEHHsI ee rpaduka ¢ MOMOIIBI0 MPOU3BOAHON. J[poOHO-
JTuHeHas QyHKIus
Tema 6.8 Coaepxkanue y4eOHOr0 MaTepuaJa: JIP 1, JIP 3
UccnenoBanmne pynkumii u | 1 UccnenoBanne pyHKIMM HA MOHOTOHHOCTH M ITOCTPOEHHE I'PaUKOB. JIP 6, JIP 8

MOCTPOSHHE TpapUKOB

Tema 6.9
Haubonsiee u
HAWMEHbIIIEE 3HAYEHUSI

byHKIIUU

Conep:kanue y4eOHOIro MaTepuaJia;

1 IIpogheccuonanvro-opuenmuposannoe cooeporcanue
NPUKIAOHO20 MOOYIIAL)

Haxoxaenne HaumOOJBIIEr0 W HAWMEHBIIEro 3HadeHWd  (QyHKIUH,

(cooepoicanue
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MOCTpOCHHE TpaUKOB MHOTOWICHOB C HCIOJB30BaHMEM ammapara
MaTEeMaTHYECKOro aHaJIu3a

Tema 6.10 Ipogpeccuonanvruo-opuenmuposannoe codepoicanue (cooepiicanue NPUKIAOHO20 JP 1
Haxoxnenue MOOYJIs) JIP 3
ontumanbHOro pesynbrata | [Ipakrnyeckoe 3ansaTue Ne 14. Haumenbiiee u HanOosplee 3HaYeHUE QYyHKIUN 2 JP 6
C TOMOII[BIO POU3BOTHON JIP 8
B IIPAKTUYECKHX 3a7auax JIP 9-15
Tema 6.11 IIpakTuyeckoe 3ansitue Ne 15. @opmynsl u npaBuwna auddepeHIUpOBaHUS. JIP 1
Pemenue 3anau. HccnenoBanmne GyHKIUI ¢ TOMOIIBIO TPOM3BOAHOM. Hanbomnbiiee 1 HanMeHbIee JP3
[TpousBonHas GpyHKIUY, ee | 3HaueHus: GpyHKuuu. Konmponvnaa paboma. 2 JP 6
IPUMEHEHUE JIP 8
Pa3nien 7. MHOTOrpaHHUKH M TeJIa BpalieHust 34
Tema 7.1 Coaeprxkanue yueOHOro MaTepuaJa: JP 1
Bepmunsl, pebpa, rpann | 1 Ipogpeccuonanvro-opuenmuposannoe cooeparcanue (cooeporcanue JIP 3
MHOIOIpaHHHMKA APUKTIAOHO20 MOOY/Is) JIP 6
[TonssTue MHororpanHuka. Ero nayneMeHThl: BeplIuHBL, pelOpa, TpaHH. 2 JIP 8
Jmaronane. CeueHnue. Bollykible U HEBBINYKJIbIE MHOTOTPAHHUKHU JIP 9-15
Tema 7.2 Coaep:xaHue yueOHOIro MaTepuaJia: JIP 1
IIpusma, ee 1 Ilonatue mpusmbl. Ee ocHoBaHMs U OOKOBble I'paHHM. BpicoTa NpU3MBL JIP 3
COCTaBJIAIOLINE, CCUCHUE. [Ipsimas n HaknoHHas npusma. [IpaBriibHas npusma. Ee ceuenne JIP 6
IIpsamas u npaBUIIbHAA 2 JIP 8
IPU3MBI
Tema 7.3 Coaepsxkanue y4eOHOro MaTepuaJa: JP 1
[Tapannenenunen, Kyo0. 1 [Tapannenenunen, cBONCTBAa NPSIMOYroJbHOTO Napajuienenunena, Kyo. JIP 3
Ceuenue kyo0a, Ceuenue ky0Oa, mapajienenumneia JIP 6
napajiesienumnea 2 JIP 8
Tema 7.4 Coaepxkanue y4eOHOr0 MaTepuaJa: JP 1
[Mupamuna, ee 1 IIpogheccuonanvro-opuenmuposanroe cooepoicanue (cooepoicanue JIP 3
COCTaBJISIIOLIME, CEUCHUE. NPUKIAOHO020 MOOYIA) JIP 6
[IpaBunpHas nupamuaa. [Inpamnga n ee snementol. Ceuenne nupamuael. [IpaBriibHas nupamuaa. 2 JIP 8
YcedeHHas nupaMuia YcedeHHas nupaMuia JIP 9-15
Tema 7.5 Coaep:xaHue y4eOHOro MaTepuaJia: JIP 1
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bokoBas u nosiHas 1 [Tnomans 60KOBOM M MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMHUIBI JIP 3
MMOBEPXHOCTb MPU3MBI, JIP 6
IMPaMM/IbI JIP 8
Tema 7.6 Conep:kaHue y4eOHOI0 MaTepHuaJia; JIP 1
Cummerpus B Kyoe, 1 CuMMeTpHsl OTHOCUTENIBHO TOYKH, IPSIMOM, TuI0CKOCTH. CUMMeETpus B KyOe, JIP 3
napasuiesienumene, napajuiesienuieie, npusmMe, NupamMmuae JIP 6
IpU3Me, NUpaMuIe JIP 8
Tema 7.7 IIpogheccuonanvro-opuenmuposannoe coodepoicanue (cooepaicarue NPUKIAOHO2O
[Tpumepbl cUMMETpH B | M00Y4) JIP 1, JIP 3
npodeccuun IIpakTuyeckoe 3ansaTue Ne 16. CuMmMmeTpus B IpUPOJE, APXUTEKTYPE, TEXHUKE, B JIP 6, JIP 8
ObITY
Tema 7.8 IIpakTuyeckoe 3ansaTre Ne 17. [lonsTue npaBuiabHOro MHOrorpaniuka. CpoiicTa JP 1
[IpaBunpHbIE IIPaBUJIbHBIX MHOIOTPaHHUKOB JIP 3
MHOTOTPaHHUKH, UX JIP 6
CBOICTBa JIP 8
Tema 7.9 Copep:xanue yueOHOIro MaTepuaJia: JIP 1
Humunap, ero 1 IIpogheccuonanvro-opuenmuposanroe cooeparcanue (cooepoicanue JP 3
cocrapsitoue. Ceuenue NPUKTIAOHO020 MOOYJIS) JIP 6
HWIMHIpa Hunuuap u ero snemenTtsl. CedyeHue MUIMHAPA (MapauieIbHOe OCHOBAHUIO U JIP 8
ocu). Pa3BepTka nunuHapa JIP 9-15
Tema 7.10 Coaep:xkanue y4eOHOro MaTepuaJa: JP 1
Konyc, ero 1 IIpogheccuonanvro-opuenmuposannoe cooeparcanue (cooeparcanue JIP 3
COCTaBJIAIOIIUC. Ceuenne npumaaHogo Moayﬂ;l) JIP 6
KOHYCa Konyc u ero snementsl. CedeHue KoHyca (TapajijieIbHOE OCHOBaHUIO W JIP 8
MIpOXoJisilliee Yepe3 BEpIINHY), KOHHYecKue ceueHus. Pa3zpepTka KoHyca. JIP 9-15
Tema 7.11 Coaep:xaHue yueOHOro MaTepuaJia: JIP 1
Y ceueHHBI KOHYC. 1 VYceuennslii konyc. Ero oOpasytomias u Beicota. CeueHre yCe4eHHOTO KOHyca JIP 3
CedeHue yCe4eHHOT 0 JIP 6
KOHycCa JIP 8
Tema 7.12 Conep:kanue y4eOHOIro MaTepuaJia; JIP 1, JIP 3
lap u cepa, ux ceuenus | 1 Hlap u cdepa. Bzaumnoe pacnonoxenue chepsl u miaockoctu. CeueHue JIP 6, JIP 8
mapa, cepsl.
Tema 7.13 Coaepsxkanue y4eOHOro MaTepuaJa: JP 1
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[Tousitue 06 oObeme Tena. | 1 [lonsatne 06 obOveme Tema. OObeM Kyba W NIPSAMOYTOJBHOTO JIP 3
OTtHomeHre 00BEMOB napautenenumnena. O0beM mnpusmMbl U muwiuHApa. OTHOIIEHHE 00BEMOB 2 JIP 6
MOJOOHBIX Tel MOIOOHEIX TEIL. JIP 8
Tema 7.14 Conep:kaHue y4eOHOI0 MaTepuaJia: JIP 1, JIP 3
OO0BeMBI U IUIONIAIHU 1 O6bemMbl mupamuabl U KoHyca. O0bem mapa. [Tnomanau moBepxHOCTEH TEI 2 JIP 6, JIP 8
MOBEPXHOCTEH Tell
Tema 7.15 IIpakTnueckoe 3ansaTue Ne 18. KomOuHamy reoMeTpuueckux Tell. JP 1
KoMmOunamuu JIP3
MHOTOTPaHHHUKOB U TEJ 2 JIP 6
BpAILICHUS JIP 8
Tema 7.16 IIpakTnueckoe 3anaTue Ne 19. lcnons3oBanne koMOMHaUil MHOIOIPaHHUKOB U JIP 1, JIP 3
I'eomeTrpuueckue TeJ BpallleHHsI B IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4axX JIP 6
KOMOMHAIIUY Ha IPAaKTHUKE 2 JIP 8
Tema 7.17 IIpogheccuonanvro-opuenmuposannoe coodepaicanue (cooepicarue NPUKIAOHO2O0 JIP 1
Pernrenue 3amau. MOOYIIAL) JIP 3
Mpuororpannuku u Tena | [Ipakruyeckoe  3anatue Ne20. OObeMbl U IUIOMAAH  MOBEPXHOCTHU 2 JIP 6
BpalICHUs MHOT'OTPAaHHUKOB U TEJ BPALLECHUS JIP 8
Konmponvnas paboma. JIP 9-15
Pa3nen 8. IlepBooOpa3nas GpyHKI MM, ee IPHMEHEHHE 16
Tema 8.1 Coaep:xaHue yueOHOro MaTepuaJa:
ITeppooOpa3nas pynkimu. | 1 | Bagaya O BOCCTAHOBICHHUHM 3aKOHA JBW)KEHHS IO W3BECTHOW CKOPOCTH. TP 1
[TpaBuiia HaXOXAEHUS [TonsitTue wuHTerpupoBaHusd. O3HAKOMJIEHHME C TIOHSATHEM MHTErpaja | JIP 3
epBOOOPA3HBIX nepBooOpazHoit s dynkuum  y=f(x). Pemenme 3amay Ha CBS3b JIP 6
NepBOOOPa3HON M €€ MPOU3BOIHOM, BEIYUCICHUE TIEPBOOOPA3HOM ISl TAHHOM P 8
¢bynkunu. Tabmuna GopMyn ans HaxXxoXIEHHsS NepBOoOpaszHbIX. M3ydenue 2
MIpaBHJIa BEIUMCIICHUSI IEPBOOOPA3ZHON
Tema 8.2 Copepxanue yueOHOIo MaTepHaJia; JIP 1
IInomans kpuBonuHeHo | 1 | 3agaum, npUBOASIINE K MOHATHIO ONPEACICHHOTO HHTErpajla — O BRIYMCICHUN JIP 3
Tpanenuu. ®opmyna IJIOMIAAN KPUBOJIMHEWHOW Tpameuuu, O NepeMenieHun Toukd. [loHsiThe JIP 6
Herorona — JleiiGHuna OIPENENEHHOTO HHTErpaa. I'eomerpuueckuii u  (usnyecKuii cMBbICHT JIP 8
onpezeneHHoro uurerpaia. @opmyna Heiorona-Jleitbuuna 2
Tema 8.3 Conep:xanue yueOHOIro MaTepuaJia: JIP 1,JIP 3
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Heonpenenennslit u 1 [TonsiTve HeompeneIeHHOTO HHTErpasa JIP 6, JIP 8
olpeiesICHHbIA HHTETrPaJIbl 2
Tema 8.4 Coaepixkanue yueOHOro MaTepuaJa: JP 1
[TonsiTe 06 1 ['eomeTpuyeckuii CMbICT ONIPEACICHHOTO UHTETpajia JP3
OIIpeIeIECHHOM UHTETrpae 2 JIP 6
KaK ILUIOIIagu JIP 8
KPUBOJIMHEHHOM TpaNeLU
Tema 8.5 Conep:kanue y4yeOHOro MaTepuaJa: 4 JIP 1
Onpenenennblit uHTErpan 1 [ [Ipogeccuonansio-opuenmuposatnoe cooepaicanue (cooepacanue 2 JIP 3
B JKH3HA NPUKIAOHO20 MOOYIISL) JIP 6
I'eomeTrpuueckuii cMmbici omnpeaeneHHoro uHrerpaina. @opmyna Helotona - JIP 8
JleitOnuna. PemieHne 3amay Ha MPUMEHEHHE HWHTErpaja JUIisl BBIYHCICHHS JIP 9-15
(U3HYECKUX BEJIMYUH
2 | Illpogeccuonanvro-opuenmuposantoe cooepaicanue (cooeporcanue 2
NPUKTIAOH020 MOOYI) JIP 1
Pemrenue 3ama4 Ha MpUMEHEHUE UHTETPajIa U BEIYMCICHUS TUTOMIAIeH JIP 3
Ilpogheccuonanvro-opuenmuposannoe codepoicanue (cooepicanue NPUKIAOHO20 2 JIP 6
MOOYIs) JIP 8
IIpakTnueckoe 3ansaTue Ne 21. Pemenue 3aay Ha MpUMEHEHUE WHTerpajia s JIP 9-15
BBEIYUCIICHUS ILIOMAanei
Tema 8.6 IIpakTnueckoe 3ansitue Ne 22. [lepBooOpa3Hast pyHkiuu. [lpaBuna HaxoXaeHUs JP 1
Pemenne 3anau. nepBoobOpasHbix. Ee npumenenue. JIP 3
[TepBoobpaznas dhyukiuu, | Konmponsnas paboma 2 JIP 6
ee MpUMEHEHUe JIP 8
Pa3znen 9. Crenenn n kopuu. Crenennasi pyHkuus 16
Tema 9.1 Coaepsxkanue y4eOHOro MaTepuaJa: 4 JP 1
Crenennas ¢pyukuus, ee | 1 TToHsATHE KOpHA N-0if CTENEHN U3 AHCTBUTENLHOTO uncia. yHknun y = VX 2 JIP 3
CBOMCTBA UX CBOMCTBA ¥ TpaduKH. JIP 6
= = JIP 8
2 CaolicTBa KOpHS N-0M CTENEHU 2
Tema 9.2 Coaep:xaHue y4eOHOro MaTepuaJia: 4 JIP 1
[TpeoOpa3zoBanue 1 [IpeoOpa3oBaHue UPPALMOHATBHBIX BBIPaKEHHUH 2 JIP 3
BBIDOKEHUH C KOpHAMHU n- | 2 | TIpeoGpa3oBaHie HPPALMOHATBHBIX BBIPAXKEHHUIA. 2 JIP 6
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Oi1 cTereHn

JIP 8

Tema 9.3 Conep:kaHue y4eOHOI0 MaTepuaJa: JIP 1
CBOICTBA CTEIIEHH C 1 [TonsTHe cremeHn ¢ IOOBIM pallMOHAIBHBIM TOKa3aTesneM. CTerneHHbIe JIP 3
palMOHAIBHBIM U (hyHKIIMH, UX CBOMCTBA U TpadUKn JIP 6
NEUCTBUTEILHBIM 2 JIP 8
[IOKa3aTeJsIMU
Tema 9.4 Coaepixanue y4eOHOro MaTepuaJa: JP 1
Pemerne 1 PaBHOCWIBHOCTD MpPpaLlMOHAIBHBIX YPaBHEHMI M HEPAaBEHCTB. MeTonabl ux 2 P 3
HppaLOHAIbHBIX perens. JIP 6
YPABHCHUM 1 HCPABCHCTB | 5 Pemenue uppanuroHajJbHbIX YPaBHEHUN 1 HEPABEHCTB. 2 P 8
Tema 9.5 IpakTuyeckoe 3anaTue Ne23. OmpexneneHue  creneHHOW — QyHKIUU. JIP 1, JIP 3
CreneHu v KOpHU. Hcnonbs3oBaHue ee CBOMCTB MPU PEIICHUN YPaBHEHUM U HEPABEHCTB JIP 6, JIP 8
Crenennasi pyHKIUS Konmponsnasa paboma . 2
Pa3nen 10. Iloka3aTenbHasi GyHKIIUA 14
Tema 10.1 Coaep:xaHue yueOHOro MaTepuaJa: 6
IToxaszatenpnas Gynkuus, |1 | CreneHb ¢ NPOM3BOJIBHBIM JICHCTBUTENLHBIM IOKasareneM. OnpeneneHue JIP 1
€€ CBOMCTBA nokaszaTtelbHOH (yHKIUH, ee cBoiictBa M rpaduk. 3HAKOMCTBO C 2 JIP 3
NPUMEHEHHEM MOKa3aTeNbHON (QyHKIMH. JP 6
2 | Pemienne  mokaszaTenbHBIX ~ ypaBHEHMH  (DyHKIMOHaJIBbHO-rpaUYecKUM 2 JIP 8
METOJIOM
3 Pemenne  mokaszaTenbHbIX — ypaBHEHMH — (DyHKIMOHAJIbHO-TpauYecKUM 2
METOJIOM
Tema 10.2 Conep:xaHue yueOHOro MaTepuaJia
Pemenune nokazarenbHeix | 1 Pemienune noka3arenbHbIX YpaBHEHUN METOJOM YPABHUBAHUS MIOKa3aTENEN JP 1
YpaBHEHUI U HEPABEHCTB Pemenue noka3arenbHbIX YpaBHEHUH METOJIOM BBEJICHHUSI HOBOW IMEPEMEHHOM, 2 JIP 3
byHKUMOHANBHO-TpaguueckuM  MeTogoM.  PemieHne — mokasaTeabHBIX JIP 6
HEpPABEHCTB. JIP 8
IIpakTnyeckoe 3ansaTue Ne 24. PemeHne noka3arenbHbIX YpaBHEHUH pa3IuIHBIMU 2
MeTojiaMu. Penienne nokasaTelbHbIX HEPABEHCTB
Tema 10.3 CojaepixkaHue yueOHOro MaTepuaJa: JIP 1, JIP 3
CucreMbl ITOKa3aTeabHbIX | 1 Pemienue cucrem nokasareabHbIX YPaBHEHHM JIP 6, JIP 8
ypaBHEHUM 2
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Tema 10.4 IIpakTnueckoe 3ansitue Ne 25. PemieHue mokasareiabHbIX YpPaBHEHUH METOA0M JIP 1, JIP 3
Pemrenue 3agau. YpaBHUBAaHUS TOKa3aTejied U METOJOM BBEJCHMS HOBOM INEepeMeHHOW. Pemenue JIP 6, JIP 8
[Toka3arenpHast QyHKIMS | TOKa3aTeIbHBIX HepaBeHCTB. KonmponvHnasn paboma 2
Pa3nen 11. Jlorapudmbl. JJorapupmudeckasi pyHKius 24
Tema 11.1 Coaeprxkanue yueOHOro MaTepuaJa: 4 JP 1
Jlorapugm uncna. 1 | Jlorapugm uucna. 2 JIP 3
JlecsSTHUHBII 1 2 | JlecaTHuHBINi ¥ HATYpaIbHBIHA T0rapu(Mbl, YUCIO € 2 JIP 6
HaTypaJbHBIN JIOTapU(PMBI, JIP 8
4HCIIO0 €
Tema 11.2 Copep:xanue yueOHOIro MaTepuaJia; 4 JIP 1
Caoiictpa norapudmos. |1 | CpoiicTBa JiorapugmMoB. 2 JIP 3
Onepanus 2 | Onepauus porapuMupoBanusl. 2 JIP 6
JorapupMUpPOBaAHUS JIP 8
Tema 11.3 Copep:xanue yueOHOIro MaTepuaJia; JIP 1, JIP 3
Jlorapudmuueckas 1 | Jlorapudpmuueckas QyHKIHUS U €€ CBOHCTBA 2 JIP 6, JIP 8
¢byHKIUS, ee CBOIMCTBA
Tema 11.4 Coaep:xxanue yueOHOro MaTepuaJia 6
Pemenne 1 [TonsTue nmorapudmuueckoro ypaBHeHus. Onepauust noteHupoBaHus. Tpu
J0rapupMHUECKUX OCHOBHBIX METO/Ia pEeIIEeHUs JIOrapu(PMUIECKUX YpaBHEHUH: QYHKIIMOHAIBHO- JP 1
YPaBHEHUN U HEPAaBEHCTB rpaduyueckuii, METO ] MOTEHIIUPOBAHUS, METO/ BBE/IEHUSI HOBOM MEPEMEHHOM. JIP 3
2 Metoa noTEeHUHPOBAHUS, METOJ BBEICHUSI HOBOM MEPEMEHHON MPU PEUICHUN 2 jg g
JorapupMHUECKUX YpaBHEHHH.
3 | JlorapudmMuyeckue HepaBEHCTBA 2
Tema 11.5 Coaepsxanue y4eOHOro MaTepuaJa: 4 JP 1
Cucremsl 1 AJNTOpPUTM pELIECHUS] CUCTEMBI YPaBHEHUI. 2 JIP 3
norapuPMUIECKHX 2 PaBHOCMIIBHOCTB JIOTapU(PMUUECKUX YpaBHEHUI 1 HEPABEHCTB 2 JIP 6
ypaBHEHUU JIP 8
Tema 11.6 IIpogpeccuonanvrno-opuenmuposannoe codeparcanue (cooeporcanue NPUKIAOHO20 JIP 1
Jlorapugmsl B Ipuposie U | MOOYs) JIP 3
TEXHHKE IIpakTuyeckoe 3ansaTue Ne 26. Ilpumenenue mnorapudma. Jlorapudmudeckas JIP 6
crupailb B pupone. Ee matemaTudeckue CBOMCTBA. 2 JIP 8
JIP 9-15
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Tema 11.7 IIpaktuuyeckoe 3anatue Ne 27. Jlorapupmuueckas ¢yHkuus. Pemenne JP 1
Pemenue 3agauy. MPOCTEUIINX JorapuMUIECKUX ypaBHECHUH. Konmponsvnas paboma. JIP 3
Jlorapudmer. 2 JIP 6
Jlorapudpmuueckas JIP 8
byHKIHS
Pa3nen 12. MHokecTBa. Jj1eMeHThI Teopuu rpagos 12
Tema 12.1 Coaeprxkanue y4eOHOro MaTepuaJa: JP 1
MHoxecTBa 1 | Ilpogpeccuonanvrno-opuenmuposanmoe codepoicanue (cooeporcanue JP3
NPUKIAOH020 MOOYIs) 2 JIP 6
[Tousitue MmuoxkectBa. [logmuoxectBo. Oneparuyu ¢ MHOKECTBAMU JIP 8
JIP 9-15
Tema 12.2 Copep:xaHue yueOHOIro MaTepuaJia; 4
Omnepauuu ¢ MHOXecTBaMu | 1 | [Ipogheccuonanvro-opuenmuposanmoe cooepacanue (cooeporcanue 2
NPUKTIAOH020 MOOYI) JP 1
Ornepanuy ¢ MHOXKECTBaMH. JIP 3
2 | Ilpogheccuonanvro-opuenmuposanmoe cooeparcanue (cooeporcanue 2 JIP 6
RPUKLAOHO20 MOOYJI5L) JIP 8
PelieHue NpuKIaaHbIX 33124 JIP 9-15
IIpogpeccuonanvrno-opuenmuposanroe codepaicanue (cooepiicanue NPUKIAOHO20 2
MOOYIs)
IIpakTnueckoe 3ansitue Ne 28 . PemeHue NpUKJIAAHbIX 33734
Tema 12.3 IIpogheccuonanvro-opuenmuposannoe cooepacanue (cooepicanue NPUKIAOHO2O JIP 1
I'pader MOo0yns) JIP 3
IpakTuyeckasi padora Ne 29 Ilonstue rpada. Ces3Hblit rpad, nepeBo, UK rpad 2 JIP 6
Ha IUIOCKOCTH. JIP 8
JIP 9-15
Tema 12.4 IIpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepircanue NPUKIAOHO20 JP 1
Perrenue 3amau. MOOYIIAL) JIP 3
MmuoxectBa, ['paper u ux | lIpakTtuueckoe 3ansitue Ne 30. Oneparuu ¢ MHOKecTBaMU. OnMcaHue peanbHbIX JP 6
IIPUMEHEHHE CUTYalu# C MOMOoIIbI0 MHOXECTB. [IpuMeHeHune rpadoB K penieHuto 3a1a4u 2 JIP 8
Koumponvnasa paboma . JIP 9-15
Pa3nes 13. DiieMeHTbl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BePOSITHOCTEI 28
Tema 13.1 \ Coaeprxkanue y4eOHOro MaTepuaJa: JIP 1
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OcCHOBHBIE OHSTHS 1 | lIpogpeccuonanvro-opuenmuposantoe cooepacanue (cooepoicanue JIP 3
KOMOWHATOPUKH NPUKIAOHO20 MOOYJIAL) 2 JIP 6
IlepecTaHOBKH, pa3MEILIEHUs], COYCTAHUS. JIP 8
JIP 9-15
Tema 13.2 Coaeprxkanue yueOHOro MaTepuaJa: 6
CoObitHe, BepodatHOocT | 1 | TIpogheccuonanvro-opuenmuposannoe codepoicanue (cooepoicanue 2
coObiTus. CroxxeHue u NPUKTAOH020 MOOYIIs)
YMHOKEHHE BEPOSTHOCTEH COBMECTHBIC 1 HECOBMECTHBIC COOBITHSI. JIP 1
Ilpogheccuonanvro-opuenmuposanHoe cooepaicanue (cooepoicanue 2 JP3
2 NPUKTIAOH020 MOOYI) JIP 6
TeopeMbl O BEPOATHOCTH CYMMBI COOBITHI. YCIOBHAs BEpPOSITHOCTD. JIP 8
3aBUCHMbIC 1 HE3aBUCUMbIE COOBITHSI. JIP 9-15
3 | Ilpogheccuonanvro-opuenmuposannoe cooeparcanue (cooeporcanue 2
NPUKTIAOH020 MOOYI)
TeopeMbl 0 BEpOSITHOCTH TPOU3BEJICHUSI COOBITUH.
Tema 13.3 Copep:xanue yueOHOIro MaTepuaJia: 4
BepositHocTh B 1 | Ilpogpeccuonanvro-opuenmuposanmoe codepoicanue (cooepoicanue 2
po¢eCCHOHATBHBIX NPUKIAOHO020 MOOYJIS)
3aavax OTHOCHTEIbHAS YaCTOTA COOBITHSI, CBOMCTBO €€ YCTOWYMBOCTH. JIP 1
2 | IIpogheccuonanvro-opuenmuposanmoe cooepacanue (cooeporcanue 2 JIP 3
NPUKIAOHO20 MOOYIIS) JIP 6
CraTtucTudeckoe onpeseicHre BepossTHOCTH. OTIeHKa BEPOSTHOCTH COOBITHS JIP 8
IIpogpeccuonanvrno-opuenmuposanroe codepaicanue (cooepicanue NPUKIAOHO20 JIP 9-15
MOOYIs) 2
IIpakTnueckoe 3ansitue Ne 31. OTHOCUTENbHAs YacTOTa COOBITHS, CBOMCTBO ee
ycroitunBocTi. CTaTUCTHYECKOE OTpe/IeNIieHIEe BEPOSTHOCTH.
Tema 13.4 Coaepxkanue y4eOHOr0 MaTepuaJa: JP 1
HuckperHas ciyvyaiiHas | 1 IIpogheccuonanvro-opuenmuposannoe cooepacanue (cooeporcanue JIP 3
BEJINYMHA, 3aKOH €€ NPUKTIAOHO20 MOOYIIS) JIP 6
pacnpeneneHus Bunbl  cnywaiiHpix  BenmnuuH.  OmnpeneneHue  JAUCKPETHOM — CIIy4ailHOW 2 JIP 8
BEJIMYMHBI. 3aKOH pacHpeleeHus AMCKPETHOM CilydaliHOM BenuuuHbI. Ee JIP 9-15
YHCIIOBBIC XapaKTEePUCTHKH.
Tema 13.5 Coaeprxkanue y4eOHOro MaTepuaJa:

34




3amayn MaTeMaTHUYECKOM

CTaTUCTUKU IIpogeccuonanvro-opuenmuposanroe codepoicanue (cooepoicanue
1 | npuxnaonozo mooyns) 2 JP 1
Bapuanuonssiii psia. Ilonmuron wactor u rucrorpamma. CTaTUCTUYECKHE JP3
XapaKTePUCTHKU PsiJia HAOIIOAAeMbIX TAHHBIX. JIP 6
IIpogheccuonanvro-opuenmuposannoe coodepoicanue (cooepacarue NPUKIAOHO2O 2 JIP 8
MOOys) JIP 9-15
IMpakTuyeckoe 3ansaTue Ne32 . [Tonuron yactor u rucrorpamma. CTaTUCTUYECKUE
XapaKTEPUCTHKH psijia HAaOII01aeMbIX TAaHHBIX.
Tema 13.6 Copep:xanue yueOHOIro MaTepuaJia; 4
CocraBnenue Tabmuuu | 1 | Ilpogpeccuonanvro-opuenmuposarnnoe cooeparcanue (cooepoicanue 2
JTUarpaMM Ha MPaKTHKE APUKIAOHO20 MOOYJISL)
[lepBuuynas o00paboTKa CTaTUCTHYECKMX JaHHBIX. [ 'paduueckoe ux JP 1
MpEJICTABJICHUE. JP3
2 | Ilpogheccuonanvro-opuenmuposannoe cooepoicanue (cooeporcanue 2 JIP 6
APUKIAOHO20 MOOYJISL) JIP 8
HaxoxaeHue cpelHuX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX JIP 9-15
IIpogheccuonanvro-opuenmuposannoe cooepiicanue (cooepircanue NPUKIAOHO20 2
MOOYIISL)
IIpakTnueckoe 3ansitue Ne 33. [lepBuunas oOpaboTKa CTaTUCTUYECKUX JAHHBIX.
['paduueckoe ux MpeacTaBICHHE.
Tema 13.7 IIpogheccuonanvro-opuenmuposannoe cooepacanue (cooepicanue NPUKIAOHO2O JIP 1
Pemenne 3amau. MOOYIA) JIP 3
DneMeHTbI IIpakTnueckoe 3ansaTme Ne 34. DuemeHtsl koMOuHatopuku. CoObiTHE, JIP 6
KOMOWHATOPUKH, BEPOSATHOCTH cOObITHA. ClI0KEHUE U YMHOKEHHE BEPOSTHOCTEH. 2 JIP 8
CTaTUCTUKH U TEOPUH Konumponvnas paboma JIP 9-15
BEPOSATHOCTEN
Pa3nen 14. YpaBHeHus 1 HepaBeHCTBA 12
Tema 14.1 \ Coaeprxkanue y4eOHOro MaTepuaJa: JP 1
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PaBHOCWIIBHOCTB 1 PaBHOCWIIBHOCTH ypaBHEHUN U HepaBeHCTB. OrmpeneneHus. OCHOBHbIE JIP 3
YPaBHEHUI U HEPABEHCTB. TEOpEeMbl PaBHOCHUJIBHBIX IE€PEX0JlaX B YPaBHEHUSX M HepaBeHcTBax. OOuiue JIP 6
OO1u1re METOABI peleHus METO/BI PElICHUsI YPaBHEHUH: TIepexo/ OT paBeHCTBA (QYHKIHMN K PaBEHCTBY 2 JIP 8

apryMEeHTOB JiJIsl MOHOTOHHBIX (DYHKIIMI, METOJ pa3IoXKeHHUs Ha MHOXKUTENH,
METOJ BBEJICHHUS HOBOM MEPEeMEHHOM, (PYHKIIMOHATIBHO-TpaPHUECKUIl METO
Tema 14.2 Coaeprxkanue yueOHOro MaTepuaJa: JP 1
I'padpuaeckuii meTon 1 OO0mue MeToAbl pelIeHHs HEPaBEHCTB: IEPeXo] OT CpaBHEHHUS 3HAYCHUI JP3
pelIeHusl ypaBHEHU, (GYHKUIMH K CpPaBHEHMIO 3HAYCHUH apryMEHTOB JUISI MOHOTOHHBIX (DYHKITHIA, 2 JP 6
HEpPaBEHCTB METOJI HMHTEpBaJIOB, (QyHKIMOHANbHO-rpaduyeckuii meron. I'paduueckuii JIP 8
METO]I PELICHHs] YPABHEHUM U HEPABEHCTB.
Tema 14.3 Copep:xanue yueOHOIro MaTepuaJia: JIP 1
VYpaBHeHHUs 1 HepaBeHCTBa | 1 Omnpenenenne moayns. PackpbiTue monyis no ompenenenuto. [Ipocreiinme JIP 3
C MOJlyJIeM yYpaBHEHMsT M HepaBeHCTBa ¢ MoayJeMm. IllpumeHeHue paBHOCHIIBHBIX JP 6
IIEPEX0/I0B B ONPEIEICHHBIX TUIIaX YPABHEHUH U HEPABEHCTB C MOJYJIEM 2 JIP 8
Tema 14.4 Copep:xanue yueOHOIro MaTepuaJia; 4
Cocrasnenne u pemienue | 1 | Ilpogeccuonanvro-opuenmuposanmoe cooeparcanue (cooepoicanue 2
po¢eCCHOHAIBHBIX 3a]1a4 NPUKTIAOH020 MOOYIS)
C IOMOIIBIO YPAaBHEHU Pemenne TeKCTOBBIX 3a7ja4 TPO(EeCCHOHATBHOTO COAEPIKAHMUSI JIP 1
2 | Ilpogheccuonanvno-opuenmuposantnoe cooepoicanue (cooepoicanue 2 JIP 3
RPUKLAOHO20 MOOYJI5L) JIP 6
Pemienue TeKCTOBBIX 3314 MPO(ECCHOHATBHOTO COIePKAHMS JIP 8
IIpogpeccuonanvruo-opuenmuposanroe codepaicanue (cooepiicanue NPUKIAOHO20 2 JIP 9-15
MOOYIs)
IIpakTnuyeckue 3ansaTus Ne 35. PerieHue TEeKCTOBBIX 3a/1a4
CamocTtosiTeibHass padoTa 00y4yalmMXcs 10
Bceero: 256
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3. YCJIOBUS PEAJIM3ALIAHN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

3.1. [{na peaju3anyu MPOrpamMMbl JUCHUILUIMHBI J0JLKHBI OBITH NPeIyCMOTPEHbBI
cJIeyIoHe CneluajibHble OMelleHHs:

Peanuzanuss mporpamMmbl JMCUMIUIMHBL TpeOyeT Hamuyus y4yeOHOro KaOuHeTa
MaTeMaTHKH.

O6opynoBanue yaeOHOTo KabUHeTA!

- I0CA/I0YHBIC MECTA 110 KOJIUYECTBY 00YUAIOIINXCS;

- pabouee MeCTO MPEeroIaBaTes;

- KOMIUIEKT y4eOHO-HATJISIIHBIX TOCOOHIA;

- KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPHUAIIOB;

- 3aJ1aHus U1 KOHTPOJIBHBIX padoT;

- mpo(heCCHOHAILHO OPUCHTUPOBAHHbIC 3a/IaHUS,

- MaTepUaIbl FIK3aMCHA.

TexHuveckue cpeacTBa OOyUCHHUS:

- IEPCOHAIILHBIN KOMITBIOTEP C JIMIICH3MOHHBIM MPOrPAMMHBIM 00ECIICUCHUEM;

- IPOCKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

1. JIna peanuzanuu nmporpaMMbl OMOIMOTEYHBIH (HOH 00pa30BaTEIBHON OpraHU3auN
JIOJDKEH MMETh IeYaTHbIe U/UIIH 3JIEKTPOHHbIE 00pa3oBaTeIbHble U HH(POPMALIMOHHbIE PECYPCHI,
PEKOMEH/I0BaHHBIE JJIsl UCIIOJIb30BAHUS B 00pa30BaTEIbHOM IIPOLIECCE, HE CTaplle IATH JIET C
MOMEHTA U3JIaHUsl.

2. PekoMeHnyeMmble TI€YaTHbIE W3JAHUS 110 pealu3alnuu o01eo0pa3oBaTeIbHON
JUCLUIUIMHBI IPECTABICHBI B METOJUYECKUX PEKOMEHAALUAX [0 OpraHU3aluu 00y4YeHusl.

OcnosHble ucmoyHuKU

1. Maremaruka: anrebpa M Hayajla MaTeMaTH4YeCKOrO aHajiu3a, TeoMeTpHus.
Anrebpa u Havana mateMmaTuyeckoro anamuza 10-11 kmaccel (6a30BbI M yriayOJIeHHBIH
ypoBHH): yueOHuk / III. A. Anumos, 0. M. Konsarun, M. B. Tkauésa [u ap.]. — 11-e u3na.,
crep. — Mocksa: [lpocsemenue, 2023. — 463, [1] c.: ni. — ISBN 978-5-09-107210-5. —
TekcT: anmektpounsiii. — URL: https://znanium.com/catalog/product/2089825

2. Maremaruka: anrebpa W Hayajla MaTE€MaTH4YeCKOro aHaliu3a, TeOMEeTpHs.
I'eomerpus. 10-11 xnacc. ba3oBslil u yrny6naennsiii ypoBau: yueonuk / JI. C. AtanacsH,
B. ®. byrysos, C. b. Kagomues [u ap.]. — 11-e usa., crep. — Mocksa: [IpocBemenue,
2023. — 287, [1] c.: wn. — (MI'Y — mxkoise). — ISBN 978-5-09-103606-0. — Tekcr:
anektpounsiii. URL: https://znanium.com/catalog/product/2089980

3. Huxonbckuii, C. M. MaremaTtuka: anredpa u Hayajia MaTeMaTUYECKOTO aHaIn3a.
10 knacc (06a3oBblii u yrayOneHHbli ypoBHM) / Huxonsckuit C.M., IloramoB M.K.,
Pemernukos H.H., - 10-¢ u3n. - Mocksa: [Ipocsemenue, 2022. - 432 c¢. - ISBN 978-5-09-
101573-7. - Tekct: anexktponnbiii. - URL: https://znanium.com/catalog/product/2090528

4. Hukonbckuit, C. M. MaTtemartuka: anredpa u Hadajga MaTeMaTHYECKOTO aHAIN3a,
reometrpus. Anrebpa M Hayajga MaTeMaTHdyeckoro ananusa. 11 kimacc. ba3oBeiil u
yriyonéunsiii ypoBHu / C. M. Hukonwsckuii, M. K. [loramos, H. H. PemerHukoB. - 9-e
u3a. — Mocksa: [IpocBemenue, 2022. - 464 c. - ISBN 978-5-09-101574-4. — Tekcr:
sanextponnsiit. —URL: https://znanium.com/catalog/product/2090530

ﬂOl’lOﬂHumeﬂbele UCMOYHUKU
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1. bammakoB M. WM. Maremaruka. COopHuUK 3amady  npodHILHOMN

HammpaBlIeHHOCTHU: y4e0.mocobue s cTyA. yupexaeHuit cpen. npod. obpa3zoanus. — M.,
2018.

2. bammvakos M. U. Maremaruka. 3amayHuk: yde0. mocoOwe IS CTYI.
yupexaeHu cpen. npod. oopazoBanus. — M., 2018.

3. bammako M.U. Marematuka. DIEKTPOHHBIA y4ue0.-METOJ. KOMIUIEKC JJIs
CTYH. YUpeXAeHUU cpea. npod. oopaszoBanus. — M., 2015.

4, bamMakos M.M. Marematuka (6a30Bbiit ypoBeHb). 10 kimace. — M., 2017.

5. bammMakoB M.1. MaremaTtuka (6a30Bblii ypoBeHb). 11 kimacc. — M., 2017.

6. bammakos M.M. Anrebpa u Hauana ananu3za, reomerpusi. 10 kmacc. — M.,
2018.

1. bammakos M. M. Marematuka (6a3oBbiii ypoBenb). 10 kmacc. COopHUK
3agad: yueb. mocodbue. — M., 2018.

8. bammakos M. M. Marematuka (6a3oBbiii ypoBenb). 11 kmacc. COopHUK

3agad: yueb. mocobue. — M., 2017.

Humepnem-pecypcol

1. wwwe.fcior.edu.ru(MuadopmanmoHHbie, TPEHUPOBOYHBIE M  KOHTPOJbHBIC
MaTepHalbl).
2. www.school-collection.edu.ru(Equnast KOJUJIEKI[UH UPPOBBIX

00pa3oBaTEeIbHBIX PECYPCOB).
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Pe3yabTaThl 00yueHus OO0uue JInuHoCTHBIE DopMBbI U METOAbI
(IM4YHOCTHBIE, IPeIMeTHbIE, MeTaNpeAMeTHbIE) KOMIIETEHIIHH | Pe3yJabTaThl KOHTPOJIS ¥
NPOrpamMMbl OLlEHKH
BOCIUTAHUS pe3yJbTaToB
o0yuyeHust
JInyHOCTHBIE

J1 - TOTOBHOCTD K TPYZly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYA0TI00ue; JP 1 VYeTHbII onpoc,

- TOTOBHOCTh K aKTHBHOH JESITEIbHOCTH TEXHOJIOTMYECKOH W  COLMAIBLHOH OK2,0K3, JIP 3 TectupoBanue,

HAIPaBIICHHOCTH, CIIOCOOHOCTh HMHUIMHUPOBATh, IUIAHUPOBATH U camocTosaTensHo | OK4,0K5,0K6, JIP 6 MaremaTuueckui

BBIIIOJIHATH TaKYIO JESTEIbHOCTD; OK7, OK1 JIP 8 JUKTAHT

- HHTEpeC K pa3inyHbIM chepam npodecCHOHATbHON IS TEIbHOCTH, JIP 9-15 NunuBunyanpHas

OBnazneHue yHUBEpPCAIbHBIMU Y4eOHBIMU MO3HABATEIbHBIMU JCHCTBUSIMMU: CaMOCTOSITeNIbHAS

a) 0a30BbIC JJOTMYECKUE CHCTBUS: pabora

- CaMOCTOSITENIbHO (POPMYITUPOBATh M aKTYAIM3UPOBATH MPOOIEMy, paccMaTpUBaTh ee [Ipencrasnenue

BCECTOPOHHE; pe3yIbTaToOB

- YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAaHUS JJs CpPaBHEHUS, MPAKTHYECKHUX

KJaccupukanuu 1 0000IICHUS; pabort

- ONIPEACIATH LN AeATEIbHOCTH, 33/1aBaTh apaMETPbl U KPUTEPUH MX JOCTUIKECHHUS; 3amura TBOPYECKUX

- BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHNS B pACCMATPUBAEMBIX SIBJICHUSX; pabort

- BHOCUTb KOPPEKTHUBBI B JI€SITEIIBHOCTb, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISAM, 3amura

OIICHUBATh PUCKHU MOCJIEICTBUI NEITEIILHOCTH; WHIUBUTYAJIbHBIX

- pa3BUBaTh KPEaTUBHOE MBIILJICHUE PU PEUICHUH KU3HEHHBIX PoOiieM MIPOEKTOB

0) 6a3oBble  HCCIEAOBATEIbCKUE  JIEUCTBUSA: - BIaJAE€Th HaBbIKaMH  y4eOHO- KonTponbHas

UCCIIeIOBATENECKOM U MPOSKTHON AESITENFHOCTH, HABBIKAMH pa3pelieHus mpooieM; paboTta

- BBISIBJISTH TPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyallM3UPOBATH 3a7ady, BBIIBUTAThH Brimonnenue

TUIIOTE3Y €€ pelIeHUs, HAaXOAUTh apryMEHTHI JIJIsl I0Ka3aTeNbCTBA CBOUX YTBEPKACHUMH, 9K3aMEHAIMOHHBIX

3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS; 3aTaHU I

- AHAJIM3UPOBATH MOJYUCHHBIC B XOJAC PCHICHUA 3aJaud pPE3YIbTaTbl, KPUTHYCCKU
OIICHUBATH UX NOCTOBECPHOCTH, IPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCIIOBUAX;

-- YMCTb INCEPCHOCUTL 3HAHUSA B TMO3HABATCIIBHYIO W TIPAKTUUCCKYIO obactu
KU3HCACATCIIBHOCTH,

- YMCTb UHTCIPUPOBATH 3HAHUA U3 PA3HBIX MPECAMCETHBIX O6J13.CTCI>'I;
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- BBIJIBUI'aTh HOBBIC UJICH, IIPpEAJIaraTb OpUrnHaJIbHBIC ITOAXO0AbI U PCIICHUA
U CIIOCOOHOCTH MX HCIIOJb30BAHMS B ITI03HABATEIILHON U COLIMAIIbHOM IMPAKTHUKC

JI2. B o06yiacTu IEHHOCTH HAYYHOT'O ITO3HAHMS: OK2,0K3 YcrHblil onpoc,
-cOpMHUPOBAHHOCTE MHPOBO33PECHHS, COOTBETCTBYIOIIETO coBpeMeHHOMY YypoBHIO | OK4,0K5,0K6, TectupoBanue,
pa3BUTUS HAYKH W OOIICCTBEHHOW MPAKTUKW, OCHOBAaHHOTO Ha JHAJIOTE KYJIbTYP, OK7, OK1 JIP 6 MaremaTruueckuit
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE; JIP 8 JHAKTAHT

- COBEpILICHCTBOBAHME SI3bIKOBOM M YMTATEIbCKOM KYJIbTYpPhl KakK CpeICTBa JIP 9-15 NunuBunyanbHas
B3aUMOJICICTBUS MEXKIY JTHObMU U IT03HAHUS MUPA; CaMOCTOSITENIbHAS
- OCO3HAaHME LIEHHOCTU HAYYHOU NIE€ATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO pabora

U UCCIIEJIOBATEIbCKYIO IEATEIbHOCT HHANBUAYAIBHO U B TPYIIIE. [IpencraBnenue
OBnanenue yHUBEpCAIbHBIMU Y4eOHBIMH ITO3HABATEIbHBIMU ACHCTBUSMU: pEe3ynbTaTOB

B) pabota ¢ uHpopMaIuei: MPAKTHICCKHIX

- BIAJCTh HaBBIKAMU TMONydyeHUs HHPOPMAlUM M3 MCTOYHUKOB pPa3HBIX THIIOB, paboT
CaMOCTOSITEJIbHO OCYLIECTBJIATh MOMCK, aHAIM3, CUCTEMATH3aLUI0 M HUHTEPIpETaINI0 3aiuTa TBOPUECKUX
nH(OpMaLIUY PA3IUYHBIX BUIOB U (GOPM MPEICTABICHUS; paboT

- co3JaBaTh TEKCTHI B Pa3IMUYHBIX (hopMaTax C y4eTOM Ha3HAYeHHS HH(DOpMAIUN U 3amura

L[EIeBOM ayTUTOPUH, BBIOMpasi ONTUMAIBEHYIO0 (OpMY IIPEICTAaBICHHS U BU3YyaTH3alUH; WHUBUTYAJIbHBIX
- OIICHWBATh JIOCTOBEPHOCTH, JETUTUMHOCTh HH(POPMAIIUH, €€ COOTBETCTBHE MPABOBBIM IIPOEKTOB

1 MOPAJIbHO-3TUYECKUM HOpMaM; Kontponbhas

- HCHOJb30BaTh CPEJICTBA MH(OPMAILMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHIl B pabora

pelIeHUH  KOTHUTHBHBIX, KOMMYHUKATHBHBIX W  OpPraHU3alMOHHBIX 3aJad C Brinonnenue
coOntofiecHueM  TpeOOBaHWN  SPrOHOMHKHM, TEXHUKH O€30MacHOCTH, TMTHEHBI, 9K3aMEHAIIMOHHBIX
pecypcocOepexeHns, NpaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMALMOHHOM 3a1aHU I
0e301acHOCTH;

- BJaJeTh HaBBIKAMH PACIIO3HABAHUA M 3alIUTHl MHPOpMAIUH, UHPOPMAITMOHHON

0€30MacCHOCTH JUYHOCTH

JI3. B obnactu 1yXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS: OK2,0K3 JIP 3 YeTHBIN onpoc,

-- c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHUS; OK4,0K35,0K6, JIP 6 TectupoBanue,

- CHOCOOHOCTh OIICHMBAaTh CUTYallMl0 M NPUHUMATh OCO3HAHHBIE pEIICHU, OK7, OK1 JIP 8 Marematuueckui
OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH; JIP 9-15 JIAKTaHT

- OCO3HAHME JMYHOTO BKJIa/la B IOCTPOEHUE YCTOHUNBOTO OYy/IYIIEro; NunuBuayanbHas
- OTBETCTBEHHOE OTHOUIEHHE K CBOUM DPOJUTENSM U (WJIM) APYTUM YJI€HaM CEMbH, CaMoCTOsITeNIbHAs
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CO3/IaHHI0 CEMbH Ha OCHOBE OCO3HAHHOIO NMPHUHATHS LEHHOCTEH CeMEHHOW >KU3HU B
COOTBETCTBHUH C TPAaIULIUAMH HapoaoB Poccuu;

OBnazeHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JCHCTBUSIMMU:

a) CaMOOpraHu3aIus:

- CaMOCTOSITENIbHO  OCYIIECTBISITh  [O3HABATEIbHYIO  JIEATEIbHOCTH, BBISBISATH
mpoOJIeMbl, CTaBUTh M (OPMYIHpPOBATH COOCTBEHHBIC 3a7aud B 00pa30BATEILHOM
NEeSITeIbHOCTH U KU3HEHHBIX CUTYAIHIX;

- CaMOCTOSITEIbHO COCTAaBJISITh IJIaH PEIICHUS NPOOJIIEMbI C Y4ETOM HWMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHUIA;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

croco6cTBOBaTH (POPMUPOBAHUIO U MTPOSBICHUIO IIUPOKOM

KOOPAMHUPOBATh JACHUCTBHS N0 €€ JOCTHXKEHUIO: COCTaBIATh IUIAH JICHCTBHIA,
pacnpeensaTh pojiu ¢ yueTOM MHEHHMI Y4aCTHUKOB 00CYXK/IaTh PE3yIbTaThl COBMECTHOM
paboTsI;

- KOOpAMHHPOBATh W BBINOJIHATH PadOTy B YCJIOBHSIX pPEajbHOr0, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBISITh MO3UTUBHOE CTPATETHUECKOE IMOBEACHHE B PAa3IMYHBIX CHUTYaIHsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOPAKCHHE, OBITH MHUITHATHBHBIM.

OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

T') IpUHATHE ce0sl U IPYTUX JIIOACH:

- TNPUHUMATh MOTHBBI W AapryMEHTBl JAPYTUX IIOACH MpU aHaIu3€ pPe3yJbTaTOB
NEeSTeTbHOCTH;

- IPU3HABATh CBOE MPAaBO U MPABO APYTHUX JIFOJAEH Ha OIIHOKH;

- pa3BUBATh CTIOCOOHOCTh MOHUMATh MUP C TIO3UIIMU JPYTOro YeJIOBEKa

pabora
[IpencraBnenue
pe3yJIbTaToB
MPaKTUYECKUX
pabor

3aiuTa TBOPUYECKUX
pabor

3amura
WHIUBUIYaJIbHBIX
MIPOEKTOB
KonTposnbnas
pabora
Brimosinenue
9K3aMEHAIIMOHHBIX
3aJIaHUN
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JI4. rOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOATEIILHOCTH U CAMOOIPEEIICHHUIO; OK2,0K3 YcrHbIil onpoc,

-OBJIaJICHUE HaBbIKaMHU y4eOHO-HMCCIIEIOBATEIbCKOM, MpoekTHOM U conuaibHoi | OK4,0K5,0K6, JIP 1 TectupoBanue,

JIeSITEILHOCTH; OK7, OK1 JIP 3 MareMaTHdecKui

OBnazieHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMM: JIP 6 JTUKTaHT

0) COBMECTHasl IeATEIILHOCTh: JIP 8 NunuBunyanbHas

- MIOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAaH/IHOW U MHIUBUAYAILHON pabOTHI; JIP 9-15 CaMOCTOATEIIbHAs

- NPUHHUMATh LIEJIM COBMECTHOM JIEATEIbHOCTH, OPraHW30BBIBATH M KOOPAMHUPOBATH pabora

JNEUCTBUS 10 €€ JOCTHXKEHHUIO: COCTaBJATh IUIAH JEHCTBUM, paclpelessiTb POJu C [IpencraBnenue

y4€TOM MHEHUH YYaCTHUKOB OOCYXKIAaTh PE3yJbTaThl COBMECTHON pabOThI; pe3yabTaToOB

- KOOPJAMHHUPOBATH U BBINOJHATH PabOTy B YCIOBUAX PEATbHOTO, BUPTYAJIBHOTO H MPaKTUYECKUX

KOMOMHHPOBAHHOTO B3aUMOICHCTBUS; paboT

- OCYIIECTBIISATh MO3UTUBHOE CTPATETHYECKOE IOBEJICHUE B PA3JIMUHBIX CUTYyaIlHsX, 3amura TBOPYECKUX

MPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUITUATUBHBIM. paboT

OBnazieHue YHUBEPCATIbHBIMU PETYIISTUBHBIMU JCHCTBUSIMM: 3amura

T) IPUHITHE Ce0sl U IPYTHX JIFO/ICH: WHUBUTYAJIbHBIX

- TNPUHUMATh MOTHBBI W apryMEHTHl JAPYTUX JIIOACH TMpPU aHalnM3€ pPe3yJIbTaTOB MIPOEKTOB

NEeSATEIbHOCTH; Konrtponbnas

- IPU3HABATh CBOE [IPaBO U IIPaBO JPYTHUX JIIOJEH Ha OLIMOKY; pabora

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIIMH JIPYTOro YeIOBEKa Brinonnenue
9K3aMEHAIIMOHHBIX
3aJJaHu U

JIS. B o0iacTi 3CTETUYECKOTO BOCIIUTAHUS: OK2,0K3 JIP 1 VYcrHbIi onpoc,

- OJCTETHYECKOE OTHOIIEHHE K MHpY, BKJIIOYas O3CTeTUKYy ObiTa, HayuHoro u | OK4,0K5,0K6, JIP 3 Tectuposanue,

TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/1a U OOIIECTBEHHBIX OTHOIICHUH; OK7, OK1 JIP 6 MaremaTnueckui

- CIOCOOHOCTh BOCIPHUHHMMATH pa3jMuHble BHUABI HMCKYCCTBA, TPATUIIMU M TBOPYECTBO JIP 8 JUKTaHT

CBOETO W APYTUX HAPOJOB, OLIYIIATh SMOIMOHAIBHOE BO3/IEHCTBHE UCKYCCTBA; JIP 9-15 NuauBunyanbHas

- YOSKIEHHOCTh B 3HAUUMOCTH JIJISl INYHOCTU U OOIIIECTBa OTEYECTBEHHOTO U MUPOBOTO CaMOCTOSTENIbHAS

HCKYCCTBA, STHUYECKHUX KYIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUECTBA; paborta

- TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJIEHUE MPOSBIIATH [IpencraBnenue

KadecTBa TBOPUYECKOMN JIMIHOCTH; pe3yIbTaToOB

OBnazieHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU J€HCTBUSMU: MPaKTUYECKUX

a) obueHue: pabor
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- OCYHIECTBIATE KOMMYHHKAIIUKU BO BCEX C(l)ean KH3HH,

3aH_[I/ITa TBOPUYCCKUX

- pacmo3HaBaTh HEBEpOAJIbHBIE CpPEACTBA OOIIEHUS, TTOHUMATh 3HAYCHHE COIMAIbHBIX pabor

3HAKOB, PACIMO3HABATh MPEAMOCHUIKA KOH(DJIUKTHBIX CUTYAI[Mi U CMSATYATh KOH(JIMKTHI; 3ammra

- Pa3BEpHYTO W JIOTMYHO HM3JIaraTb CBOIO TOYKY 3PEHHUSI C MCIOJIb30BAaHUEM SI3bIKOBBIX WHUBUTYAJIbHBIX

CpEeACTB MIPOEKTOB
Konrtposnbnas
paborta
Brimonnenue
9K3aMEHaIIMOHHBIX
3aJaHui

JI6.- oco3HaHne 00y4arOIMUMHUCA POCCUHUCKON TpaskJaHCKON UIEHTUYHOCTH; OK2,0K3, JIP 1 YcrHbIi onpoc,

- IICJICHANPABJICHHOE Pa3BUTHE BHYTPEHHEW IMO3MIIMU JIMYHOCTH Ha OCHOBE ayxoBHO- | OK4,0K5,0Ke6, JIP 3 Tectuposanue,

HPAaBCTBEHHBIX IIeHHOCTEeM HapoaoB Poccuiickoit ®enepannu, HCTOPUUYECKUX U OK7 JIP 6 Maremarnueckuii

HAI[MOHATILHO-KYJIBTYPHBIX TPAIUIUH, (GOpMHpPOBAHHE CUCTEMBI 3HAYUMBIX IIEHHOCTHO- JIP 8 JHUKTAHT

CMBICJIOBBIX YCTAaHOBOK, AHTHUKOPPYINLMOHHOIO MHPOBO33pPEHHUs, MPaBOCO3HAHMS, JIP 9-15 NunuBuayanbHas

IKOJIOTHYECKOHN KYJIbTYPBI, CHIOCOOHOCTH CTABHUTH M U CTPOUTH )KU3HCHHBIC IIJIaHBL; CaMOCTOSATEIbLHAS

B dacTu rpak/1aHCKOro BOCIIUTAHUSI: pabora

- OCO3HAaHUE CBOWX KOHCTHUTYLIMOHHBIX TPaB M OOS3aHHOCTCH, YBaXCHHE 3aKOHA W [IpencraBnenue

MPaBONOPSJIKA; pEe3yNbTaTOB

- TIPUHSATHE TPAJAUIIMOHHBIX HAIMOHAIBHBIX, OOIEYETOBEUECKUX T'YMAHUCTUUECKHX H MPAKTUYECKUX

JEMOKPATUYECKUX IIEHHOCTE; paboT

- TOTOBHOCTh MPOTHUBOCTOSITH HJICOJIOTHH IKCTPEMHU3Ma, HAIIMOHAIU3Ma, KceHOohoOuH, 3amura TBOPUYECKUX

JUCKPUMMHALIMM  TI0  COLUMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HalWOHAIbHBIM pabot

MpU3HAKaM; 3amura

- TOTOBHOCTb BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEpPECaX I'Pa)KIaHCKOTro OOIIecTBa, WHJUBUTYAJIbHBIX

y4acTBOBaTh B CaMOYIpaBIeHUH B 0O0I€00pa30BaTEIbHOW OpraHU3aIMi U JETCKO- MIPOEKTOB

FOHOILIECKUX OpraHu3alusix; Kontponbhas

- YMEHHE B3aMMOJICWCTBOBATh C COIMAIBHBIMA WHCTHUTYTAMH B COOTBETCTBHH C HX paborta

(GYHKIUSMU ¥ Ha3HAUYCHUEM; Brimonnenue

- TOTOBHOCTh K TYMaHUTAPHOM M BOJIOHTEPCKOM EATEIHHOCTH; 9K3aMEHAIMOHHBIX

MaTPpUOTHYECKOTO BOCTIMTAHUS: 3aJaHui

- c(hOpMHUPOBAHHOCTh POCCHUUCKOM TPaXTAHCKOW MJIEHTUYHOCTH, TATPHOTHU3MA,
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YBa)XX€HHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepesa PomauHoii, ropaoctu 3a
CBOM Kpa#, CcBOW PoauHy, CBOM $3bIK U KYJIbTYpy, HIpPOLUIOE W HACTOAIIECE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

- IIEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, HCTOPUYECKOMY U
MIPUPOJHOMY HACIEAMI0, NaMATHHUKAM, TpaguuusM HapoaoB Poccuu, AOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/IE;

- wuuedHas yOeXIEHHOCTb, TOTOBHOCTb K CIyXeHHi0 U 3ammure OredecTsa,
OTBETCTBEHHOCTb 3a €ro CYAh0Y;

OCBOCHHBIE OOYYAIOIIUMUCS MEXKIIPEIMETHbIE MOHSTHUS U YHUBEpCaJbHbIE y4yeOHbIE
nencTBUs (PEryIsITUBHBIE, TO3HABATEIbHBIC, KOMMYHUKATUBHBIC);

- crmocoOHOCTh HMX HCIIOJNIB30BAaHMUS B TMO3HABATENIbHOM U COLMATIBHOW TPAKTUKE,
TFOTOBHOCTh K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M  OCYILECTBICHHUIO YyueOHOU
NEeSTeNbHOCTH, OpraHu3aldd  y4eOHOro  COTpPYOHHYECTBA C  IEJAaroru4ecKUMHU
pabOTHUKaMH ¥ CBEPCTHUKAMH, K YyYaCTHIO B TIOCTPOCHUW WHIUBHIYATbHOM
00pa30BaTeNbHON TPACKTOPUH;

- OBJIAJICHUE HaBbIKAMU Y4e€OHO-HUCCIIEI0BATENbCKOW, IPOEKTHOW M COLMAIbHOU
JEeSATEIbHOCTH

JI7. He mpuUHUMATh JACUCTBUS, MPUHOCAIIUE BpPea OKpyxkarotiei cpexe; JI6.- ocoznanue OK2,0K3, VYerHbIl onpoc,
00yUaIOIUMUCS POCCUICKOM TPpaXKTaHCKOW UIACHTUYHOCTH; OK4,0K5,0K6, Tectuposanue,

- LEJICHAINPABICHHOE Pa3BUTHUE BHYTPEHHEW MO3WIHMH JIMYHOCTH HAa OCHOBE JTYXOBHO- OK7. OK1 JIP 1 MaremaTnueckui
HPaBCTBEHHBIX IL€HHOCTEeW HaponoB Pocculiickoit ®enepauuu, HCTOPUUYECKUX U JIP 3 JOUKTAHT
HallMOHATBHO-KYJIBTYPHBIX TPaaulluid, OpMUPOBAHNE CUCTEMBI 3HAUMMBIX [IEHHOCTHO- JIP 6 NunusuayanbHas
CMBICIIOBBIX  YCTaHOBOK, aHTUKOPPYNIIMOHHOTO MHUPOBO33pPEHHUS, MPaBOCO3HAHMS, JIP 8 CaMOCTOSTEIbHAS
9KOJIOTMUYECKOH KYJIbTYphl, CHOCOOHOCTH CTaBUTb LIEIH U CTPOUTH KU3HEHHBIE IJIaHbI; JIP 9-15 pabora

B yacTtu rpak1aHCKOro BOCIIUTAHMUS: [IpencraBnenue

- OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KECHUE 3aKOHA M pe3yabTaToOB
MPaBONOPSJIKA; MPaKTUYECKUX

- TIPUHATHE TPAJAUIIMOHHBIX HAIMOHAIBHBIX, OOIIEYEIIOBEUECKIUX TYMAHUCTUUYECKUX U pabort
JEMOKPATUYECKUX [IEHHOCTEH; 3amura TBOPUYECKUX
- TOTOBHOCTh TPOTHUBOCTOSITH HJICOJIOTHH IKCTPEMH3Ma, HAIlMOHAIM3Ma, KCeHOhoOwH, pabort
JUCKPUMHMHALIMM  TI0  COLUMAIBHBIM, PEJIIUTHO3HBIM, PACOBBIM,  HAlMOHAJIbHBIM 3amura
MIPU3HAKAM; VHIMBUIYJTHHBIX
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- TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpPECAX I'PaXXIaHCKOIrO OOIIEeCTBa,
Y4acTBOBaTh B CaMOYIPaBIEHUH B 00II€00pa30BaTeNbHONW OpraHU3allid M JETCKO-
FOHOILLIECKUX OpraHu3ausix;

- YMEHHE B3aMMOJEHCTBOBATh C COLMAIBHBIMA HMHCTUTYTaMU B COOTBETCTBHM C MX
GYHKIUSAMEU U Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOM NEATEIIHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHUS:

- cOPMUPOBAHHOCTh POCCHMCKOW T'PAKIAHCKOW HIEHTUYHOCTH, IaTPHOTU3MA,
YBa)XXEHHUs K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepesa PomauHoii, ropaoctu 3a
CBOM Kpa#, CcBOW PoauHy, CBOM S3BIK W KYJIbTYpy, MNPOLIJIOE M HACTOSLIEE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- IEHHOCTHOE€ OTHOLIEHHWE K TIOCYAApCTBEHHBIM CHUMBOJAM, HCTOPHYECKOMY H
MPUPOJHOMY HACIEAUI0, NaMATHHUKAM, TpaauUusM HapoaoB Poccuu, AOCTUKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- wuuedHas yOeXIEHHOCTb, TOTOBHOCTh K CIyXeHHI0 U 3ammre OredecTsa,
OTBETCTBEHHOCTb 3a €r0 CYAh0Y;

OCBOGHHBIE OOYYAIOIIUMUCS MEKIIPEIMETHbIE MOHSTHUS W YHUBEpCAJIbHbIE yueOHbIC
NencTBUS (PETryIsITUBHBIE, TO3HABATEIbHBIC, KOMMYHUKATUBHBIC);

- CcrmocoOHOCTh WX HCIIOJNB30BAaHMUS B TO3HABATENIbHOM U COLMATIBHOW TPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHUIO M  OCYILECTBICHHUIO y4eOHOU
NeSITeNbHOCTH, OpraHu3alMM Yy4eOHOro COTPYAHHMYECTBA C  IMEJarorn4ecKuMu
pabOTHUKaMHU U CBEPCTHUKAMH, K YYacCTHIO B TIOCTPOEHUM HHJWBHYyaJbHOU
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIAJICHHME HaBbIKAMU Y4eOHO-HMCCIIEI0BATENbCKOW, IPOEKTHOW M COLMAIbHOU
NEeATEIbHOCTH

- yMeTb  IpPOrHO3MpOBaTh  HEONAronpUATHBIE  SKOJIOTHYECKHE  IOCIEJCTBUS
MpeANpPUHUMAEMBbIX AEHCTBUN, TPEIOTBpallaTh UX;

PACUIMPHUTH OIIBIT AESATEIBHOCTH SKOJIOTUYECKON HAIPABICHHOCTH;-

- pa3pabarbiBaTh IIJIaH pEIIEHUS MPOOJEeMBI C YYEeTOM aHallh3a HWMEIOIINXCS
MaTepUalbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

- OCYILIECTBJIATH IeJICHANpPaBIECHHBIH TTOUCK TMEepeHoca CPeACTB U CIOCOOOB NEHCTBUS B
PO eCCHOHATBHYIO CPENY;

IIPOEKTOB
Kontposnbnas
paborta
Brinosinenue
3K3aMEHALIMOHHBIX
3aJaHu
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- yMETb MEpPEHOCUTh 3HaHUS B IIO3HABATEeNIbHYI0 M MPAKTUYECKYI0 0O0JIacTH
KU3HEIEATEIIbHOCTH;

- IIpeAJ1araTh HOBBIE IIPOEKTHI, OLICHUBATh UJIEH C IMO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- 1JaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTh, OLIECHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEISIM

MeTanpeamMeTHble:

MI1-BnaseTs MeTOJAaMH JI0OKa3aTeNbCTB, AJITOPUTMAMHU pEIICHUS 337ady; YMEHHE
(GbopMyIHpOBaTH OIpENENCHUsl, aKCUOMBI M TEOPEMbI, MPHUMEHSATh HX, MPOBOAUTH
JI0Ka3aTelbHbIe PACCYKICHUS B XO/1€ PELICHUs 3a1ay;

- YMEThb ONEpUpPOBATh MOHSATHIMH: CTEICHb YHWCIA, JIorapudM 4Yucia; yMeHHUe
BBINOJIHATh BBIYHUCICHUE 3HAYEHUH M NpeoOpa3oBaHUsS BBIPAXKEHUH CO CTENEHAMU U
norapupmMamu, IpeoOpa3oBaHus IPOOHO-PAIIHOHATEHBIX BBIPAKCHUH;

- yMeTb ONEpUpPOBaTh IMOHATUSAMHU: pALUOHAIbHbIE, HUpPPALMOHAIbHBIC,
MOKa3aTeJIbHbIE, CTENEHHBIE, JOrapu(pMHUECKUE, TPUTOHOMETPHUECKUE YPABHEHUS U
HEPaBEHCTBA, NX CHCTEMBI;

- yMeTb OINEpPUpPOBATH MOHATUAMHU: (QYHKIUsS, HemnpepblBHAas (QyHKLUA,
NPOU3BOJHAS, TIEpBOOOpasHasi, ONpPEICNEHHBI  HMHTErpaj; yMETb  HaxXOIHTh
IPOU3BOJIHBIE  3JEMEHTApHBIX  (DYHKIMHA, MCIONB3ys CHpPAaBOYHBIE MaTepUabI;
WCCIIeIOBAaTh B TPOCTEHIIMX CiIydasX (QYHKIMH Ha MOHOTOHHOCTb, HAaXOJUTh
HauOOoNbIINEe U HauMEHbIINE 3HAUYEeHUS (YHKUMH; CTPOUTH TpaUKH MHOTOUIEHOB C
WCTIOJIB30BAaHUEM arlliapaTta MaTeMaTHYECKOTO aHaju3a; MPUMEHSTh NMPOU3BOJAHYIO TIPU
pelieHnH 3a7ay Ha JIBWKEHHE; pellaTh IPaKTHUKO-OPUEHTUPOBAHHBIE 3aJaud Ha
HanOOJIbIIINE M HANMEHBIINE 3HAYCHNS, Ha HAXOXK/ICHHUE TTYyTH, CKOPOCTH U YCKOPEHHS,

- yMEThb OINEpPHpOBATH MOHATHAMM: palMOHATIbHAs (YHKIMS, MOKa3aTeabHas
GyHKIUS, CTeNeHHas (QYHKUMS, Jorapupmuueckas (yHKIUS, TPUTOHOMETPUUYECKUE
¢byHkuuu, obpaTHble (YHKIMM; yMEHHE CTPOUTHh TIpadUKH HU3YyYEHHBIX (YHKLHUH,
WCTIOJIB30BaTh TPA(QUKH MTPH U3YUIEHUH MPOIIECCOB M 3aBUCUMOCTEH, ITPH PEIICHUH 33124
U3 JIPYTUX y4yeOHBIX MPEeIMETOB M 33734 U3 peallbHOW >KU3HU; BBIpAXaThb (OpMysiaMu
3aBHCUMOCTH MEX/y BETUINHAMH,

- YMETh pelaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCIE HA MPOLEHTHI,
JIOJIM W YacTH, Ha JIBIKCHHE, paboTy, CTOMMOCTh TOBAPOB W YCIYT, HAJIOTH, 3aJIa4H U3

OK2,0K3
OK4,0K5,0Ke,
OK7, OK1

JP 1
JIP 3
JIP 6
JIP 8
JIP 9-15

VYeTHbII onpoc,
TectupoBanue,
MaremaTrnueckui
JUKTaHT
NuauBunyanbHas
CaMOCTOSATEIIbHAS
pabora
[IpencraBnenue
pEe3ynbTaTOB
MPaKTUYECKUX
pabor

3aiuTa TBOPUYECKHUX
pabor

3amura
WHJIUBUTYAJIbHBIX
MIPOEKTOB
KoHnTponbHas
paborta
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJjaHUI
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00JIaCTH yNpaBJICHUS JIMYHBIMH U CEMEWHBIMU (PMHAHCAMH); COCTABJISTH BBIPAXKEHUS,
YpaBHEHHUsI, HEPABEHCTBA U UX CHUCTEMBI M0 YCJIOBHUIO 3aJaui, UCCIIEI0BATh MIOJIyUEHHOE
pelleHre U OLEHUBATh IPaBAONOJ00HOCTh PE3yIbTaTOB;

- yMETh OIEpUPOBaTH TMOHATUAMHU: CpeAHee apupMeTHdecKoe, MeIHaHa,
HauOoJIblllee ¥ HauMEHbLIee 3HaueHUsI, pa3Max, JUCIEpCUs, CTaHJapTHOE OTKJIOHEHHE
YHUCIOBOTO  HAbOpa;  yMeTh  H3BJIEKAaTh, MHTEPIPETUPOBATH  WH(POPMAIHIO,
IPEJCTAaBICHHYI0 B Tabiulax, Ha JAMarpamMmax, rpadukax, OTpakarollyl0 CBOMICTBa
peanbHBIX MPOILIECCOB M SBICHUMN; MPEACTABIATH UH(OPMAIMIO C MOMOIIBIO TAOIHUI U
quarpamM; HCCIEI0BaThb CTAaTUCTUYECKUE JaHHBbIE, B TOM 4YHCIE C IPUMEHECHHEM
rpadMUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

- yME€Th ONEpPUPOBATh MOHATUSAMHU: CIy4YalHBIH ONBIT M Cly4ailHOE COOBITHE,
BEPOATHOCTb  CIy4alHOTO  COOBITUS;  YMEHHME  BBIYMCIATH  BEPOATHOCTH  C
UCMOJb30BaHUEM TIpaUUYEeCKUX METOJOB; MPUMEHATb (OPMYJbl CIOXKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKTHI U (POPMYIIBI TIPU PEUICHUU 3a]1aY;
OLIEHUBATh BEPOSATHOCTH pEabHBIX COOBITHH; 3HAKOMCTBO CO  CIIy4ailHbIMHU
BEJIMYMHAMU; YMEHHE NPUBOJUTH IPUMEPHI INPOSIBICHUS 3aKOHA OOJBIIMX 4YHMCET B
IPUPOJHBIX U OOILECTBEHHBIX SIBICHUIX;

- YMETh ONEpUPOBATH MOHATUSAMHU: TOUKA, MpsAMasi, INIOCKOCTb, MPOCTPAHCTBO,
IBYTPaHHbBIN yrod, CKPEINBAIOIINECS IpsIMBIE, NapaJuIeIbHOCTD u
NEPIEeHIUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yros MeXAy HPSMBIMU, YIoJl MEXAY
OpsIMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, pacCTOSHUE OT TOYKH [0
IJIOCKOCTH, PacCTOSIHUE MEXIY HPSIMBIMHU, PACCTOSIHME MEXY IMJIOCKOCTSMHU; YMEHHE
UCMOJb30BaTh NPU PEUIEHWH 337a4 M3y4YeHHble (DAKThl M TEOpEeMbl IUIAHUMETPUU;
YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

- YMETb ONEpUPOBATH IMOHATUSAMU: MHOTOIDAHHUK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mapamjenenunen, npusMma, NOUpamMuga, ¢GuUrypa M TOBEPXHOCTh BpalllE€HUS,
LWINHAP, KOHYC, Iap, chepa, ceueHUus: GUrypbl BpallleHUs, IJIOCKOCTb, KaCaroIlascs
cdepbl, LUIUHApPA, KOHYyCa, IUIONIA/b MOBEPXHOCTH NHpPAMUAbI, INPU3MbI, KOHYCa,
WIMHApA, IUlomags chepsl, oO0beM Kyba, MPsAIMOYroJIbHOIO Mapajuieenumesa,
MUpaMHJIbl, TPU3MBI, IUJIUMHAPA, KOHYCa, 11apa; yMEHHe U300pakaTb MHOTOTPaHHUKHU U
IIOBEPXHOCTU BPAILEHUS, UX CEUEHUS OT PYKH, C IIOMOIIbI YEPTEKHBIX HHCTPYMEHTOB
U JJIEKTPOHHBIX CPEJCTB; YMEHHUE paclo3HaBaThb CUMMETPHUIO B MPOCTPAHCTBE; YMEHUE
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pacrio3HaBaTh [IPABUIIbHbIE MHOTOTPAHHUKHY;

- yMEThb ONEpUPOBATh MOHATUSAMHU: JIBUKEHHE B MPOCTPAHCTBE, IMOAOOHBIC
Gburypel B HpPOCTPAHCTBE; HCIOJIb30BAaTh OTHOLICHHE IUIOLIAJell MOBEpXHOCTEH U
00BbEMOB MOAOOHBIX (PUTYpP MPHU PEIICHUH 3a/1a4;

- YMETb BBIYHUCIATh T€OMETPUUECKUE BEJIMYMHBI (JUIMHA, YroJj, IIolaab, 00beMm,
IUTOIIAb TIOBEPXHOCTH ), UCIIOJIB3Ys N3YUYEeHHBIC ()OPMYIIBI U METOIBI;

- yMeTb OINEpPUPOBATH MOHATUSAMHU: MPSAMOYrojibHAas CHCTeMa KOOpAMHAT,
KOOpJAMHATBhl TOYKH, BEKTOP, KOOPAMHATBHl BEKTOpa, CKAJIIPHOE IPOU3BEACHUE, YIroJl
MEXJy BEKTOpPaMH, CyMMa BEKTOpOB, IPOM3BEJEHHE BEKTOpA Ha 4YUCIIO; HAXOAUTh C
MOMOIIIBI0 M3YYEHHBIX (OPMYNT KOOPAMHATBHI CEPEeIUHBI OTPE3Ka, PACCTOSHUE MEXITY
JBYMS TOUKaMH;

- yMeThb BBIOMpATh MOIXOISIINN HM3YYCHHBI METOJ sl pEIICHUs 3aaayH,
pacro3HaBaTh MaTeMaTH4eckue (akThl U MaTEeMAaTUYECKHE MOJEIU B NPUPOJHBIX U
OOIIIECTBEHHBIX SBJICHHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPBI MATEMATUIECKUX
OTKPBITUI pOoCCUIICKON 1 MUPOBOM MaTeMaTH4ECKOM HayKH.

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: CTETIEHb

YMETh ONEPUPOBATh MOHATUSAMU: ONpEAEIeHHUE, aKCHOMa, TeopeMa, CIIEACTBHUE,
CBOWCTBO, NPHU3HAK, JOKA3aTeJIbCTBO, PpABHOCWIBbHBIE (DOPMYIUPOBKH; YMEHHE
(dbopMynHMpoBaTh 0OpaTHOE M MPOTHBOIIOJIOKHOE YTBEPXKACHUE, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJl MAaTeMaTHYeCKOH WHIYKIMH; TPOBOJHUTH
JI0Ka3aTelbHble pacCy)KICHHMs TpH pelIeHUH 3a/1ad, OLICHUWBAaTh JIOTHYECKYIO
MIPABUIIBHOCTb PACCYXKICHUM;

- YMeThb ONEpPHPOBATH MOHATUSAMHU: MHOXKECTBO, IOJMHOKECTBO, ONEpaluy HaJ
MHO>KECTBaMHU; YMEHHE HCMOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHbIN amnmapar i
OIMCaHMs PeabHBIX MPOLIECCOB U SBJICHUHN MPU PEIIEHUH 3a]1a4, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX IPEIMETOB;

- YMEeTh ONEepUpOBaTh MOHATUAMHU: I'pad, CBA3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMYHBIMU CHOCO0aMU;
MCMOJIb30BaTh Tpadbl MPH pEIICHUH 331a4;

- yMeTh CBOOOJIHO ONEpUPOBATH MOHATHUSMHU: COUYETAHUE, NEPECTAHOBKA, YHUCIIO
COYETaHWH, 4YMCIO TepecTaHoBOK; OuHOM HblOTOHA; yMeHHEe  INPUMEHSTh
KOMOMHATOpHbIE (PaKThl U pacCyKJIEHUS JAJIsl pelleHus 3aay;
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-yMETb ONEPUPOBATh MOHATUAMU: HATYPAIbHOE YUCIIO, LI€JI0€ YHUCIIO0, OCTATOK 110
MOJYJIIO, PAlMOHAJIBHOE YHCIIO, WPPALMOHAIBHOE YUCIIO, MHOXKECTBA HATypaJIbHBIX,
LEJIbIX, PALMOHAIbHBIX, JEHCTBUTENIBHBIX YMCENI; YMEHHE MCII0JIb30BaTh IPU3HAKU
JIETUMOCTH, HAUMEHBIINK OOIIMK JEIUTENh U HaMMEHbIIee 00Iee KpaTHOE, allrOPUTM
EBkimza npu peleHuy 3a7ay; 3HAKOMCTBO C Pa3IMYHBIMU MO3ULMOHHBIMU CUCTEMaMHU
CUHMCIICHUS;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHAMM: CTEIEHb C LEJIBIM IOKa3aTelleM,
KOpPEHb HAaTYpaJbHOH CTENEHH, CTENEHb C pAlMOHAJIBHBIM IOKa3aTeJeM, CTENEHb C
JeUCTBUTENbHBIM (BEILIECTBEHHBIM) IIOKA3aTesIeM, JOrapu@m 4ucia, CUHYC, KOCUHYC U
TaHTCHC IPON3BOJILHOTO YHCIIA;

- YMETb ONEpUPOBATh MMOHATUAMU: TOXKJIECTBO, TOXKJIECTBEHHOE ITpeoOpa3oBaHue,
ypaBHEHHE, HEpPAaBEHCTBO, CHUCTEMa YypPAaBHEHW W HEPABEHCTB, PaBHOCUIBHOCTD
yYpaBHEHMI, HEPABEHCTB U CUCTEM, PAaLMOHAJIbHbIE, HPPALIMOHAIbHBIE, TIOKAa3aTENIbHbIC,
CTENEHHBIE, JIOTapu(MHUUYECKHE, TPUTOHOMETPUYECKHE YPAaBHEHHUS, HEPaBEHCTBA U
CHCTEMbl; YMEHHUE PelIaTh YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX
MPUEMOB; pellaTh ypPaBHEHHWs, HEPAaBEHCTBA W CHCTEMBI C MapaMeTpOM; NPUMEHATH
ypaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHUs MaTeMaTHUYeCKUX 3a1a4 U 3a/1a4 U3
pa3auyuHbIX 00JacTel HAyKU U peaslbHOM KU3HU;

-yMeTb CBOOOJIHO ONEpUpPOBaTh MOHATUSAMH: Trpaduk QyHKIMH, oOpaTHas
GyHKIUSA, KOMIO3MIMS (GYHKIUHN, JuHEHHas (QyHKUOUsA, KBajapaTHuHas (QyHKUuUS,
cTeneHHast GyHKLHUS ¢ LEIbIM IIoKa3aTeiaeM, TPUTOHOMETpUUYecKre (GyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKINH, TTOKa3aTeIbHast U Jorapummuueckast QyHKINN; YMEHHE
CTPOUTH TpauKH (PyHKIMIA, BBITOIHATH TpeoOpa3zoBaHus rpaguKoB QyHKIIHIA;

YMEHHUE WCIONB30BaTh rpadukn (YHKOWA U1 W3yYeHHs] TPOLECCOB U
3aBUCUMOCTEH MpHU pelIeHUH 3a/ad M3 JAPYruX y4eOHBIX MPEAMETOB M U3 peabHOM
KU3HH; BEIpaXKaTh (POPMYIIaMU 3aBUCUIMOCTH MEX]Ty BETHUYNHAMU;

yMEHHE  CBOOOJAHO  ONEpUPOBaTH  MOHATHUSAMHU:  UYETHOCTb  (DyHKIMH,
MEPUOUIHOCTh (YHKIUH, OTPAHWYCHHOCTh (YHKIIMH, MOHOTOHHOCTh (DYHKIIHH,
HKCTpeMyM (YHKIMH, HauOoJIbIlIee U HAaUMEHbIIIee 3HaUeHUs! PYHKIIMU Ha TPOMEXYTKE;
YMEHHUE MPOBOANTH UCCIIEIOBaHNE (yHKIIUH;

YMEHHUE UCMOJIb30BaTh CBOMCTBA U rpaduku GYHKIMNA JUIs PELIeHUs] YpaBHEHHH,
HEpaBeHCTB M 3aJad C TapaMeTpaMu; H300paxkaTh HAa KOOPAMHATHOM IUIOCKOCTH
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MHO’KECTBA PELICHUI YPABHEHUM, HEPABEHCTB U UX CUCTEM;

- yMerb CcBOOOJHO  ONEpPUPOBATH  MOHATUSAMU:  IOCJIEI0BATEIBHOCTD,
apuMeTHyecKas Iporpeccus, reoMeTpudeckas mporpeccusi, 6€CKOHEYHO yObIBaroIas
Ir€OMETPUYECKAsl MPOrPECCHsl; YMEHHE 3aJaBaTh IIOCIIEIOBATEIbHOCTH, B TOM YHUCIE C
IIOMOILBIO PEKYPPEHTHBIX (GOPMYII;

- YMETh OIIEPUPOBATH MOHATUSMHU: HENPEPHIBHOCTh (YHKLIWHU, ACHMIITOTHI
rpaduka (yHKIMH, IepBas W BTOpas NPOM3BOJHAs (YHKLUMHU, I'€OMETPUUYECKUI U
¢bu3nveckuil CMBICT TPOU3BOIHON, NEPBOOOPA3HAsi, ONPENEICHHBI MHTETpall; YMEHUE
HaXO/AUTh ACUMIITOTHI rpaduka (YHKLIUHU; YMEHUE BBIYMCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEACHNUS, YACTHOTO U KOMITO3UIINH (DYHKIIHIA, HAXOIUTh YPaBHEHHE KacaTeIbHON K
rpaduky ¢ yHKIIHH;

YMEHHME MHCIIONb30BaThb MPOU3BOAHYIO [UIsl MCCIEAOBAHUA (QYHKUMH, IS
HaxXOXJCHUS HaWIydlllero pEIIeHUs B MPUKIAAHBIX, B TOM 4YHCIE COLMAIBHO-
HSKOHOMHYECKMX W (PU3MUECKUX 3ajadax, JJsl OMPEAETICHUS CKOPOCTH M YCKOPEHHUS;
HaXO/AUTh IUIOIAAU U 00BEMbl (UIyp C HMOMOIIBIO WHTErpaa; MPUBOAUTH IPUMEPHI
MaTEeMaTHYECKOTO MOJICITMPOBAHUS C MOMOIIBIO JH(PepeHINaNbHBIX YPaBHEHUH;

- yMETb OIEpUPOBaTh TOHATUSAMU: KOMIUIEKCHOE 4YHCIIO, COINPSIKEHHBIE
KOMIUICKCHBIE YHUCIIa, MOIYJb M apryMEHT KOMIUIEKCHOTO 4YHcla, (opma 3amucu
KOMIUIEKCHBIX 4YHcell (FeoMeTpuyYecKasi, TPUIOHOMETpUueckas M anreOpanyeckas);
YMETb NPOU3BOAUTDH apUPMETUUECKUE AEUCTBUS ¢ KOMIUIEKCHBIMU YHUCIaMH; IPUBOAUTD
IIPUMEPHI UCITOJIB30BAHNS KOMIUIEKCHBIX YHCET,

- yMeTb CBOOOJHO OIEpPUPOBATh MOHATHSAMH: CcpelHee apudMeTHyecKoe,
Me/iraHa, HauOosblllee M HAaUMEHbIIee 3HAYCHMs, pa3Max, IUCIEpCHs, CTaHJIapTHOE
OTKJIOHEHME JUIsl ONMCAHUs YUCIIOBBIX JIaHHBIX; YMEHUE HCCIIEI0BATh CTaTUCTUYECKHE
JlaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpapuyecKiX METOJOB U AJIEKTPOHHBIX CPEJ/ICTB;
rpadUyecKkd HCCIEeOBaTh COBMECTHbIE HAOJIONEHUS C [OMOIIBI0 JHarpaMm
pacceuBaHys U JINHEWHOU PErpeccuu;

- YMETb HAaxOJUThb BEPOATHOCTU COOBITHH C HCHOJIB30BaHUEM TIpapUUecKUX
METO/OB; NPUMEHATh [UId peleHus 3agad (opMyJbl CIOXKEHHS M YMHOXKEHUS
BEpPOSITHOCTEH, (OpMyITy MOJHON BEpOATHOCTH, GopMyrny bepHymau, KoMOMHATOPHBIE
(baxThl 1 HOpMyJIBI; OLIEHUBATH BEPOSITHOCTU PEaTIbHBIX COOBITUI; YMEHUE ONEPUPOBAThH
MIOHATUSAMHM: CIIy4aiiHasi BEJIWYMHA, PACIPEIECICHUE BEPOSITHOCTEM, MATEMAaTHYECKOE
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OKHJIaHUE, JUCHEPCUs] U CTaHIAPTHOE OTKJIOHEHHE CIy4alHOH BeJMYMHBI, (YHKLUU
pacnpeznelieHuss M IUIOTHOCTH PaBHOMEPHOrO, IIOKA3aTEIbHOIO M HOPMAJIbHOIO
pacnpeelIeHuii; YMEHHUE HCIIONIb30BaTh CBOMCTBA H3YYEHHBIX DPACIPENCICHUM Ul
pelieHusT 3a1a4; 3HAKOMCTBO C TMOHATHAMHU: 3aKOH OOJBIIMX YHUCET, METOJbI
BbIOOPOUHBIX MCCJIEIOBAHUN; yMEHHE NPUBOAUTH IPUMEPHl MPOSABICHUS 3aKOHA
OOJIBLINX YKCEI B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUAX;

- yMeTb CBOOOJHO ONEpPUPOBAaTh MOHATHAMU: TOYKA, HpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKMM YyroJ, IBYIPAHHBIM YIroJl, TPEXI'PAaHHBIA YroJ,
IIEPECEKAIOIINEC, MapauIebHble M CKPELIMBAIOUIMECS MpPsMbIE, MapajuIeIbHOCTh H
MIEPIEHIUKYISIPHOCTD TPSAMBIX M IIOCKOCTEH, YroJl MEXKIY IPSIMBIMHM, YroJl MEXKIY
IPSIMOM M IUIOCKOCTBIO, YrOJd MEXIY IUIOCKOCTSMH; YMEHHME MCIOIb30BaTh IIPH
pemieHnH 3a7ad HW3y4YeHHbIE (PAaKThl M TEOPEMbl IJIAHUMETPUH; YMEHHE OLIEHHBATb
pasMepbl OOBEKTOB B OKPY)KAIOLIEM MHUpPE; YMEHHE OINEepUpOBaTh MOHATHIMU:
MHOTI'OTPAaHHUK, CEYEHHE MHOTOIPDAHHMKA, IPAaBUJIBHBIA MHOIOTPaHHUK, IPHU3MA,
nupamuza, Gurypa u HOBepXHOCTb BpallleHUs, LIWIMHJP, KOHYC, map, cdepa, pa3BepTka
IIOBEPXHOCTH, CEYEHUS KOHyCa M LWIMHAPA, NApAJICIbHbIE OCH WIM OCHOBAHMIO,
CeyeHMe Ilapa, IMIIOCKOCTh, Kacaromascs chepsl, LIUIMHIPA, KOHYCA; YMEHHE CTPOUTh
CeUeHHE MHOTOTPaHHMKA, H300pakaTb MHOTOTPAHHUKH, (QUTYphl M TOBEPXHOCTH
BpalICHUsA, UX CEYCHHUSA, B TOM YHUCIIE C IOMOIIBIO JJIEKTPOHHBIX CPEICTB; YMEHHE
MPUMEHSTh CBONCTBA TIE€OMETPUYECKHX (UTYp, CaMOCTOSTENbHO (OPMYyIUPOBATH
OIpeJieNIeHUs] U3y4aeMbIX (DUTYyp, BBIJBUTATh TUIOTE3bl O CBOWCTBAX M MPHU3HAKAX
reoMeTpuyecKkux (uryp, OOOCHOBBIBaTH WJIM ONpPOBEpraThb MX; YMEHUE IPOBOAUTH
Kkinaccupukanuioo (GUryp 1O pa3iUYHbIM IPU3HAKaM, BBIMNOJHATE HEOOXOIUMbIE
JOTIOJIHUTEIbHBIE IIOCTPOCHHS;

- YMeTb CBOOO/IHO ONEpUPOBATh MOHATUAMU: TUIONIA/b (HUTYPBI, 00BEM QUTYPHI,
BEJIMYMHA YTJIA, PACCTOSHHUE OT TOYKM JIO IJIOCKOCTH, PACCTOSTHUE MEXKIY IPSIMBIMH,
paccTosiHUE MEXy MIIOCKOCTSIMH, IIOMIAb Cepsl, IO MOBEPXHOCTH MUPAMU/IBI,
IpU3MBI, KOHYyCa, LWIMHApA, 00beM Kyba, MpsIMOYrOJbHOIO Mapajulelenunena,
MUPaMU/Ibl, TPU3MBI, HWIMHAPA, KOHYCa, [1apa; yMEHHe HaXOIUTh OTHOIIEHHE 00BEMOB
Mo100HBIX (pUryp;

- yMeThb CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: JIBXKEHHE, IapaslleIbHbIA
NEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
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nmoao0us, moo0HbIe (UTYPBI; YMEHHUE PACIO3HABaTh PaBHbIC W MOJ00HBIC (UTYPHI, B
TOM 4YHCI€ B TPHUPOJAE, HCKYCCTBE, AapPXUTEKType; YMEHHE HCIOJIb30BaTh
Ie€OMETPUUYECKUE OTHOLIEHHS, HAaXOJIUThb IE€OMETPUYECKHE BEIMYUHBI (JUIMHA, YIOJI,
II0Iab, 00BEM) MPHU PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U U3 PEaTbHOM
KU3HU;

- yMeTh CBOOOJHO OIEPUPOBATH TMOHATHAMHU: TNPSIMOYTOJIbHAS CHCTEMa
KOOP/IMHAT, BEKTOp, KOOPJMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOU3BEACHNE BEKTOpAa Ha 4YHUCIO, pa3jOXKEHHWE BEKTOpa Mo 0a3ucy, CKaIIpHOE
[IPOU3BEJCHNE, BEKTOPHOE IPOM3BEAEHUE, YILOoJ MEXAYy BEKTOpaMH; YMEHHE
WCTOJIB30BAaTh BEKTOPHBIM W KOOPJAMHATHBIA METOJ JUIS DPEUICHUS TEeOMETPUYECKHX
3aja4d M 3aJa4 APYrux y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHIMU: MaTpuua 2X2 U
3x3, onpenenuTenb MaTPUIbl, TEOMETPUUECKHUI CMBICIT ONPEEIUTENS;

- YMETh MOJEIUPOBATh pPealbHble CUTYAIlMM Ha S3bIKE MAaTeMaTHKH; COCTABIIATh
BBIPO)KEHUS, yPABHEHUSI, HEPABEHCTBA M MX CHUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIE0BATh
[IOCTPOCHHbIE MOJEIM C MHCIOJb30BaHMEM ammapara aiaredpbl, HUHTEPHPETHPOBATH
MOJYYCHHBIH  pe3yjibTaT; CTPOUTh  MaTeMaTHYECKHe MOACTH C  I[MOMOIIBIO
rEeOMETPUUECKUX IOHATUH M BEJIMYMH, pEIIaTh CBSI3aHHbIE C HUMHU NPAKTUYECKUE
3aJjaud; COCTABIIATH BEPOSTHOCTHYIO MOZEIh M HMHTEPIPETUPOBATH TOITYYCHHBIN
pe3yibTaT; pemaTh NPUKIAJAHbIE 33a4l CPECTBAMU MAaTEMAaTUYeCKOro aHaiMu3a, B TOM
YHCIIe CONUATBHO-YKOHOMUYECKOTO U (PU3UYECKOTO XapaKTepa;

- YMEHME BbIOMpATh MOIXOSAIIMI METOJ Ul pelleHHs 3a/lauyd; MOHMMaHHUe
3HaYMMOCTH MAaTE€MAaTHKH B HM3YYCHHU TPHPOTHBIX M OOLIECTBEHHBIX MPOIECCOB U
SBJICHUI; yMEHHUE paclo3HaBaTh IPOSBICHHE 3aKOHOB MaTeMaTHKH B MCKYCCTBE,
YMEHUE NIPUBOAWTH NPUMEPbl MATEMATHYECKUX OTKPBITUM POCCUHCKOM M MHUPOBOU
MaTeMaTHYeCKOW HayKu

M2- yMmeTh onepupoBaTh IOHATUSAMH: palMOHaNbHAs (YHKIMS, IOKa3aTelbHas
GbyHKIUSA, CTeNeHHas (QYHKUMs, Jorapupmudeckas (QyHKUHS, TPUTOHOMETPUUYECKHE
¢byHkuuu, obpaTHble (YHKIMM; yYMEHHE CTPOUTHh TIpadUKd HU3YyYEHHBIX (YHKIHH,
WCTIOJIB30BaTh TPa(QUKH NP W3YUESHUH MTPOIIECCOB M 3aBHCUMOCTEH, TPH PEIICHUH 33134
U3 JIPYTUX y4yeOHBIX MPEeIMETOB M 33734 U3 pealbHOW >KU3HU; BBIpaXaThb (opMysiaMu
3aBHCUMOCTH MEX/y BEITHYHHAMH,

OK2,0K3
OK4,0K5,0Ke,
OK7

JIP 1
JIP 3
JP 6
JIP 8
JIP 9-15

YcerHBIM onpoc,
TectupoBanue,
MaremaTuaeckuii
JIUKTAHT
NunuBunyanbHas
CaMOCTOSITEIIbHAS
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- YMETb ONEPUPOBATh MMOHATUAMU: TOXKJECTBO, TOXKJIECTBEHHOE ITpeoOpa3oBaHue,
YpaBHEHUE, HEPAaBEHCTBO, CHUCTEMa YPAaBHEHHMM M HEPaBEHCTB, PaBHOCUIBLHOCTb
YPaBHEHHH, HEPABEHCTB M CHCTEM, PallMOHAIbHbIE, MPPALMOHAIbHbBIE, TI0OKA3aTCIIBHBIC,
CTENIEHHBIE, JIOTapU(MHUUYECKHE, TPUTOHOMETPUYECKHE YPaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI; YMETh PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3IMYHBIX
IIPUEMOB; pellaTh YPAaBHEHUs, HEPABEHCTBA U CHUCTEMbI C I[ApaMETPOM; IPUMEHSTH
YPaBHEHHs1, HEPAaBEHCTBA, UX CUCTEMBI JUIsl PEIICHUS MaTEMaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3NUYHBIX 001aCTe HAYKU U peallbHOW KHU3HH;

- yMeThb CBOOOJHO ONEPUPOBATH TMOHATHSAMU: JIBUXKEHHE, IapasllelbHbIN
IIEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IIPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHUE
no1o0us, nogo0HbIe GUTypbl; YMETh paclo3HaBaTh PaBHbIE U MOJO0HBIE (PUTYPHI, B TOM
4YUCJIE B IPUPOJE, MCKYCCTBE, APXUTEKTYPE; YMETh HCIIOIb30BATh I€OMETPUYECKHE
OTHOILICHMS, HAXOUTh T€OMETPUUYECKHE BEIUYMHBI (JUIMHA, YTOJI, IUIOLa/1b, 00bEM) IPU
pEILIeHNH 3a1a4 U3 IPYruX y4eOHbIX MPEAMETOB U U3 pealbHON KU3HU

pabora
[IpencraBnenue
pe3yJIbTaToB
MPaKTUYECKUX
pabor

3aiuTa TBOPUYECKUX
pabor

3amura
WHIUBUIYaJIbHBIX
MIPOEKTOB
KonTposnbnas
pabora
Brimosinenue
9K3aMEHAIIMOHHBIX
3aJIaHUN

M3 - ymeTb oOmnepupoBaThb IMOHATUSMU: PALUOHAIbHBIE, HPPALUOHAIIBHBIE,
NoKa3aTeabHble, CTENECHHbIE, JOrapupMHUUECKUe, TPUTOHOMETPHUUECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEpUPOBATh TMOHATUSMU: MHOTOIDAHHUK, CEYEHHE MHOTOTPAHHMKA,
KyO, mapamenenunen, npusMma, NOupamuia, ¢GuUrypa M TMOBEPXHOCTh BpalllE€HUS,
LWINHAP, KOHYC, Iap, chepa, ceueHUs: GUrypsl BpalleHHs, MIOCKOCTb, Kacarollasics
cdepbl, LUIMHApPA, KOHYyCa, IUIONIAJb INOBEPXHOCTH NHpPAMUAbI, INPU3MBI, KOHYCa,
IWIMHApa, IUlomags chepbl, 00beM Kyba, MNpsIMOYroJbHOIO Mapajulesenumenaa,
MMpaMMJIbl, TPU3MBI, IUJIMHAPA, KOHYCa, 11apa; yMEHHE N300pakaTb MHOTOTPaHHUKHU U
MIOBEPXHOCTU BPAILLEHUS, UX CEUEHUS OT PYKH, C IOMOIIbK YEPTEKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPEJICTB; YMETh paclo3HaBaTb CHUMMETPHUIO B IPOCTPAHCTBE; YMETb
pacrno3HaBaTh IIPaBUJIbHBIE MHOIOIPAaHHUKY;

- yMeTb OIEepUpOBaTh TMOHATHUAMHU: NPSIMOYroJibHAasg CHCTeMa KOOpAHMHAT,
KOOpJAWHATBl TOUYKH, BEKTOP, KOOPAMHATBI BEKTOpA, CKAJIIPHOE IMPOU3BEACHUE, YIroll
MEX/y BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa HAa YHWCIO; HAXOAWUTH C
MOMOIIIBI0 M3YYEHHBIX (DOPMYN KOOPAMHATBHI CEpelMHBbI OTpe3Ka, PAaCCTOSHHE MEXIY
JBYMsI TOUKaMH

OK2,0K3
OK4,0K5,0Ke,
OK7

JP 1
JIP 3
JIP 6
JIP 8
JIP 9-15

YerHBII onpoc,
TectupoBanue,
MareMaTH4eCKui
JUKTaHT
NuauBunyanbHas
CaMOCTOSATEIbHAS
pabora
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX
pabort

3amura TBOPYECKUX
pabort

3ammura
WHIMBUTYaTHHBIX
MIPOEKTOB
KoHntposbHas
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pabora

Brinonnenue
3K3aMEHALMOHHBIX
3alaHUI
M4 - yMeTh OnepupoBaTh MOHATHAMU: CIIyYalHBIN OIBIT M CIIy9aifHOE COOBITHE, OK2,0K3 YcrHbIil onpoc,
BEPOATHOCTb CIIy4YalHOTO COOBITHS; YMETh BBIUUCIIATH BEPOSATHOCTD ¢ Ucnoib3oBaHueM | OK4,0K5,0K6, JP 1 TectupoBanue,
rpagu4YecKuX METOJIOB; TPUMEHATH (POPMYJIIBI CIIOKEHUS U YMHOKEHHUS BEPOSTHOCTEH, OK7 JIP 3 MaremaTruueckuit
KoMOuHaTOpHBIE (DaKThI U (OPMYIIBI IPU PEIICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH JIP 6 JUKTaHT
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YallHBIMU BETUYMHAMU; YMEHUE TIPUBOIUTH JIP 8 NunuBunyanbHas
IIPUMEPHI MPOSIBIIEHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX JIP 9-15 CaMOCTOATENIbHAS
SIBIICHUSIX; paboTta
- yMETh CBOOOJIHO OIIEPUPOBATH MOHATHAMU: CTETICHb C IEJIBIM MTOKa3aTeleM, [IpencraBnenue
KOpPEHb HaTypaJbHOM CTENEHU, CTENEHb C PAllMOHAIBHBIM I10KA3aTeIEM, CTEIIEHb C pe3ynbTaTOB
NEMCTBUTENBHBIM (BELIECTBEHHBIM) [T0Ka3aTeleM, JJIOrapu(M Yucia, CHHYC, KOCUHYC U IPAKTUYECKUX
TAHI€HC TPOU3BOJIBHOTO YUCIIA; paboT
- YMETh CBOOOJIHO OIIEPUPOBATH MOHATHAMU: TpapuK yHKIUHU, 0OpaTHAS 3aiuTa TBOPUECKUX
byHKIMSA, KOMIO3ULKA QYHKIUHN, THHEHHas QYHKINS, KBaaApaTH4Has QyHKIHS, pabor
crerneHHast QyHKIIHS ¢ IeNTbIM TI0Ka3aTeaeM, TPUTOHOMEeTprudeckrne (yHKIIUU, 00OpaTHBIE 3amura
TPUTrOHOMETpHUUECKUe (PYHKIMH, TTOKa3aTeNbHas U Jorapupmuueckas QyHKIUU; yMETh WHJUBUTYAJIbHBIX
CTPOUTH rpa@uKu QYHKIHH, BHITOIHATE MpeoOpazoBaHus rpaduKoB (yHKIUI; IIPOEKTOB
- YMETh UCIO0JIb30BaTh rpauku GyHKIMN A1 U3yUEeHHUs IPOLIECCOB U KoHnTponbHas
3aBUCHMOCTEH NMpU pelIeHUH 3a/1a4 U3 APYTruX y4eOHBIX MPEIMETOB U U3 PEaTbHOU pabora
’KHM3HH; BBIpAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUYNHAMU; Beinonnenune
- CBOOOJTHO ONEPUPOBATH MOHATHSIMH: YETHOCTh (DYHKIUH, IEPUOTUIHOCTh 9K3aMEHAIlMOHHBIX
(GyHKINHU, OTPAaHUYEHHOCTb (DYHKIIMHA, MOHOTOHHOCTB (DYHKIIUH, SKCTPEMYM (DYHKIIUH, 3a/laHui
HauOoJIbIlIee U HAaMEHblIee 3HaUeHNs (QYHKIIUU Ha IPOMEKYTKE; YMETh IIPOBOIUTH
ucclieioBaHue QyHKINH;
- YMETh UCIIOJIb30BaTh CBOMCTBA U rpauKu GYHKIUH JIJIsl pelIeHNs] ypaBHEHUH,
HEPaBEHCTB U 33J1a4 ¢ MapaMeTpamMu; U300pakaTh Ha KOOPAWHATHOH MJIOCKOCTH
MHOECTBA PEIICHUI YPaBHEHNUH, HEPABEHCTB M UX CUCTEM
MS5- ymeTh onepupoBaTh NOHATUSMU: cpeliHee apu(MeTHiecKoe, MeinaHa, Haubobliee JP 1
U HaMMEHblee 3HAueHUus, pa3Max, AMCIEpPCHs, CTaHAapTHoe oTkiIoHeHue uucioBoro | OK2,0K3 JIP 3
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Ha0bopa; yYMEHHE H3BJICKaTh, HMHTEPIPETUPOBaTh HHpOpMaIuio, npenacrasieHHyio B | OK4,0KS5,0K6, JIP 6 YcrHbIil onpoc,
Ta0JMIax, Ha quarpaMmmax, rpadukax, OTpa)karollyl CBOMCTBA peanbHBIX mporeccoB u | OK7 JIP 8 TectupoBanue,
SIBJICHUH; TIPEACTABIAThH HHPOPMAIIUIO C ITOMOIIBIO TAOIUI] U TUAarpamMM; HCCIEI0BaTh JIP 9-15 Maremarnueckuii
CTaTUCTHYECKHE JaHHbIE, B TOM YHCIIE C NPHUMEHEHHEM TIpadUYecKUuX METOJOB U JUKTAHT
3JIEKTPOHHBIX CPEJICTB; NuauBunyanbHas
- YMETb ONEpUPOBATH MOHATUSAMU: TOUKA, MpsAMasi, INIOCKOCTb, MPOCTPAHCTBO, CaMOCTOSITENIbHAS
JBYTPaHHBIN yroJl, CKpELIMBAIOIINEC psiIMBIE, MapajuieIbHOCTh u pabora
NEPIEHIUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEM, Yros MeXAy HpsIMBIMU, Yrojl MEXAY [IpencraBnenue
NpsAMOM M IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTAMM, PpAacCTOSTHUE OT TOYKH J10 pe3yabTaToOB
IJIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTIIMU; IPAKTUYECKHUX
- YMeTb MCIIOJIb30BaTh NpPU pelleHWH 33Jad HU3ydeHHble (akTbl U TEOPEMBI pabor
IJIAaHMMETPUH; YMEHHE OLIeHUBAThb pa3Mepbl 00bEKTOB OKPYKAIOLIEero Mupa 3aiuTa TBOPUYECKUX
pabor
3amura
WHUBUTYAJIbHBIX
IIPOEKTOB
KonTponbnas
pabora
Brimonnenue
9K3aMEHAIlMOHHBIX
3aJlaHuN
M6 ymeth onepupoBaTh MOHATUSAMU: NIPSMOYTOJIbHASI cUcTeMa KoopAuHat, koopauHaTtel | OK2,0K3 JP 1
TOYKH, BEKTOp, KOOpIMHATBl BEKTOpPAa, CKasIpHOE IpousBeacHue, yron wmexnay | OK4,0KS5,0K6, JIP 3 YeTHBIT onpoc,
BEKTOpPaMH, CyMMa BEKTOPOB, MPOU3BEJEHIE BEKTOpa Ha YHUCIIO0; HAXOAUTh ¢ nomompio | OK7 JIP 6 TectupoBanue,
U3YyYEHHBIX (OPMYNT KOOPIMHATHI CEpPEeIUHBl OTPE3Ka, PACCTOSHHE MEXAY JABYMS JIP 8 MaremaTuueckui
TOYKAMH; JIP 9-15 JIUKTAHT
-yMeTb BbIOMpATh MOIXOAMIMI HM3YYEHHBIH METOJ [Js pelIeHus 3ajayd, NunuBuayanbHas
pacrno3HaBaTh MaTeMaTH4eckhe (akThl WU MaTeMaTUYECKHUE MOJIENHM B TMPUPOIHBIX U CaMOCTOSITeNTbHAs
OOIIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHUE MPUBOJIUTH MPUMEPBI MATEMATUUECKUX pabota
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAYKHU. [IpencraBnenue
- yMEeTh ONEpUPOBaTh MOHATUSMHU: CIyYalHBIM ONBIT W ClydailHOe COOBITHE, pe3yJIbTaToOB
BEPOSTHOCTh CIy4YailHOrO COOBITHSI; YMETh BBIUUCISITh BEPOSITHOCTh C HCIOJIb30BAHUEM MPaKTUYECKUX
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rpagUYecKuX METOIOB; MPUMEHATH (HOPMYIIBI CIOKEHHUS U YMHO)KEHHSI BEPOSITHOCTEH,
KoMOuHaTOpHbIe (DakThl U (OPMYJIBI NMPU PEIICHUH 3a/1a4; OICHWBATh BEPOATHOCTHU
pEaNTbHBIX COOBITHI; 3HAKOMCTBO CO CIyYallHBIMH BEJIMYMHAMHU; YMEHHUE INPUBOIUTH
IpPUMEpPHl TIPOSIBIICHHUS] 3aKOHA OOJBIIMX 4YHCE B MPUPOJAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX

pabor

3aiuTa TBOPUYECKUX
pabor

3amura
WHIUBUIYaJIbHBIX
IPOCKTOB
KonTponbHas
paborta
Brinonnenue
9K3aMCHAIIMOHHBIX
3aJTaHUN

M7- ymeTh onepupoBaTh MOHIATUAMU: (DYHKIIHS, HETIpephIBHAS (DYHKIHS, TIPOU3BOIHAS,
epBooOpa3Has, OINpENeNeHHBbIH  MHTErpaj; yMeTh  HAaXOAWUThb  IPOU3BOJHBIE
JIEMEHTapHbIX (YHKIMH, HCIOJIB3YysSd CIPAaBOYHbIE MaTepHUalibl, HUCCIENOBaTh B
OpOCTEHIIMX cilyyasX (YHKIMM Ha MOHOTOHHOCTb, HAaxXOIWTh HauOOJbLIME U
HAaMMEHBIINE 3HAYCHHUS (PYHKIUI; CTPOUTH TpaMKd MHOTOUWIEHOB C HMCIIOJIb30BaHHEM
annapara MaTeMaTH4eCKOro aHalIMu3a; MPUMEHATh IPOU3BOIHYIO IIPH PEILICHUH 3a/1a4 Ha
JIBUKEHME; pellaTh IPAaKTUKO-OPUEHTHPOBAHHBIE 33Jauyd HAa HauOoIblue W
HauMEHBIINE 3HAYEHUS, Ha HAX0XICHNE IIyTH, CKOPOCTH U YCKOPEHMS;

- yMETh ONEpUpOBaTh MOHATHSMH: JBH)KEHHE B TPOCTPAHCTBE, IMOAOOHBIE
¢urypel B HpPOCTPAHCTBE; HCIOJIb30BAaTh OTHOIICHHE IUIOLIa/ell MOBEPXHOCTEH u
00BEMOB NMOAOOHBIX PUTYp IIPU PEIICHUH 33/]aY;

- YMETb BBIYUCIATH T€OMETPUUECKUE BEJIMYMHBI (JUIMHA, Yroj, MIOoNaab, 00beM,
IJIOLIA/1b MOBEPXHOCTH ), UCII0JIb3YSl U3YUEHHbIE (POPMYJIIbI U METO/IBI

OK2,0K3
OK4,0K5,0Ke,
OK7

JP 1
JIP 3
JIP 6
JIP 8
JIP 9-15

YcrHbIi onpoc,
TectupoBanue,
MaremaTtuueckui
JHUKTAHT
NunuBunyanbHas
CaMOCTOSATEIbLHAS
pabota
[IpencraBnenue
pE3yNbTaTOB
MIPAKTUYECKUX
pabor

3aiuTa TBOPUYECKHUX
pabor

3amura
WHJIUBUTYAJIbHBIX
MIPOEKTOB
KoHnTponbHas
paborta
Brimonnenue
DK3aMEHAIMOHHBIX
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3alaHUuN

IIpeamerHble:

II1 BiameHwe MeToJaMM JOKA3aTENbCTB, ajlroputMamu pemenus 3aaad; ymenue | OK1,0K2,0K3

dbopMynupoBaTh OMNpESICHUs, aKCHOMBI W TEOpEeMbl, NMPUMEHATh uX, MnpoBoauTh | OK4,0K5,0K6, JIP 1

JIOKA3aTEeIIbHBIE PACCYKIACHHS B XOJ€ PELICHUS 3a/1a4 OK7 JIP 3
JIP 6
JIP 8

JIP 9-15

12 ymeHue omepupoBaTh MOHATHSAMH: CTENEeHb 4ucia, jorapupm uucia; ymenue | OK2,0K3

BBITIOJIHATh BBIYMCIICHUWE 3HAYCHWU W TpeoOpa3oBaHUs BbIpakeHui co cremensmu u | OK4,0K5,0K6, JP 1

norapudmamu, mpeodpa3oBaHus JPOOHO-PALMOHATBHBIX BBIPAXKECHHI; OK7 JIP 3

I3 ymenue omnepupoBaTh  MOHATHSAMHU:  palMOHaNbHBIE, uppanuoHanbubie, | OK1,0K2,0K3 JIP 6

MoKa3aTeibHbIe, CTEMEeHHbIE, JorapupMuyeckue, Tpuronomerpuyeckue ypaBHeHus u | OK4,0K5,0K6, JIP 8

HEPaBEHCTBA, UX CUCTEMBI; OK7 JIP 9-15

I14 ymenwue onepupoBaTh MOHATHIMHU: (YHKINS, HETIpepbIBHAS (yHKIMs, pousBoanas, | OK2,0K3 JIP 1

nepBooOpazHas, ONpPENENICHHbI HMHTerpajl; yMeHue HaxoauTh mnpousBoaHbie | OK4,0K5,0K6, JIP 3

AJIEMEHTapHbIX (YHKIUH, HCIONB3YyS CIpaBOYHbE MaTepuainsl; wucciegosarb B | OK7, JIP 6

OPOCTEHIIMX cilyyasX (YHKIMM HAa MOHOTOHHOCTb, HAXOJUTh HaWOOJIbIINE M JIP 8

HauMEHbIINE 3HAYE€HUS (YHKIMM; CTPOUTHh Tpa)MKU MHOTOUWIEHOB C HCIIOJIb30BaHUEM JIP 9-15

anmnapara MaTeMaTHYECKOT0 aHaJIN3a; IIPUMEHATh IPOU3BOJHYIO IIPU PELLIEHUH 3a7a4d Ha

JIBUKEHME;, pellaTh IPaKTUKO-OPUEHTHPOBAHHBbIE 33Jauyd Ha HauOoiblllue W

HAauMEHBIINE 3HAYEHUS], HA HAX0XKJACHHUE TyTU, CKOPOCTH U YCKOPEHMUS;

IIS ymenue omepupoBaTh TMOHATHUAMH: panMoHanbHas ¢yHKIUs, TmokazaTenbHas | OK4,0K5,0K6, JIP 1

¢byHKLus, cTeneHHas (yHKUus, Jorapudmudeckas QyHkuus, TpuroHomerpuueckue | OK7,0K9 JIP 3

¢byHKIMM, OoOpaTHble (YHKIMU; yYMEHHE CTPOUTh TIpadUKU H3YYEHHBIX (QYHKIHH, JIP 6

MCMOJIb30BaTh TPaGUKH MIPH U3YUYEHUH MTPOLIECCOB M 3aBUCUMOCTEH, PH pEeIICHUH 3aa4 JIP 8

U3 JApYrux y4yeOHBIX MPEIMETOB U 3aad M3 peaJlbHOM KU3HU; BhIpaxarb (opMyliaMu JIP 9-15

3aBUCHUMOCTH MEKIYy BEIUUYMHAMU;

I16 ymeHue pemiaTh TEKCTOBbIE 33J]a4l Pa3HBIX TUIOB (B TOM 4YHcie Ha NpoleHTsl, foau | OK2,0K3 JIP 1

YcrHblil onpoc,
TectupoBanue,
MareMaTHdecKui
JHUKTAHT
NunuBunyanbHas
CaMOCTOSATEIbHAS
pabora
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX
pabor

3aiuTa TBOPUECKUX
pabor

3amura
WHIUBUIYaJIbHBIX
MIPOEKTOB
KoHnTponbHas
paborta
Brinmonnenue
9K3aMEHAIMOHHEIX
3aJaHuM
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M YacTW, Ha JABWXKEHHUE, pabdoTy, CTOMMOCTh TOBAapoOB W yciyr, Haimorw, 3amadu u3 | OK4,0KS5,0K6, JIP 3
o0nacT ympaBleHUS JIMYHBIMA U CEMEHHBIMU (DMHAHCAMM);, COCTABIATH BbIpakeHus, | OK7 JIP 6
YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a/1a4M, UCCIIE0BATh MOJYyYEHHOE JIP 8
pelLlIeHrE U OLIEHUBATh IPaBIONOJ00HOCTb PE3YIbTATOB; JIP 9-15
II7 ymeHue omepupoBaTh TMOHATUSAMHU: cpefaHee apudmeruueckoe, wmeauana, | OK2,0K3 JP 1
HauOoJIbIlIee M HaWMEHbIIIEEe 3HAYCHUs, pa3Max, JQucrepcus, cranaaptHoe oTkiaoHeHue | OK4,0KS5,0K6, JIP 3
YUCIIOBOTO  Habopa; yMEHHE U3BJIEKaTh, WHTEpHpeTHpoBaTh uHMopmanuio, | OK7 JIP 6
IIPEJCTAaBICHHYI0 B Tabiulax, Ha JAMarpamMmax, rpa@ukax, OTpakarollyl0 CBOMICTBa JIP 8
peaNbHBIX MPOLECCOB U SIBICHUI; MPEACTaBIATh HH(OPMAIUIO C IMOMOIIBIO TabIUIl U JIP 9-15
JMarpaMM; HCCII€ZOBaTh CTAaTHUCTUYECKHUE [aHHbIE, B TOM YHCJIE C HPUMEHEHHEM

rpadMUeCcKUX METOJIOB U 3JICKTPOHHBIX CPEJICTB;

II8 ymeHnue omnepupoBaTh NOHATUSMHU: CIIYYalHBI ONBIT U cly4yallHOE€ COOBITHE,

BEPOSATHOCTh  CIy4alHOTO  COOBITHS;  yMEHHME  BBIUMCIATH  BeposTHocTh ¢ | OK2,0K3, JP 1
UCTOJNB30BaHUEM TpaUUYecCKUX METOJO0B; MpUMEHATh (opmynsr cioxenus u | OK4,0K5,0K6, JIP 3
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (aKThl U (POPMYIIBI TIPU PEIICHUH 3a]1aY; OK7 JIP 6
OLIEHUBATh BEPOSATHOCTH pealibHbIX COOBITUH; 3HAKOMCTBO CO  CIIy4aifHbIMHU JIP 8
BEJIMYMHAMU; YMEHHE NPUBOJUTH IPUMEPHI INPOSIBICHUS 3aKOHA OOJBIINX 4YHMCET B JIP 9-15
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

I19 ymenue omnepupoBaTh MNOHATHUSAMM: TOYKA, MpsMas, IUIOCKOCTb, mIpocTpaHcTBO, | OK4,0KS5,0K6,

JBYTPaHHBIN yrou, CKpELIMBAOIINECS MIpsIMBIE, MapaJuIeIbHOCTh u | OK7, JP 1
NEPIEHIUKYJIAPHOCTD TNPSAMBIX U IUIOCKOCTEHM, Yron MeXAy NpsAMbIMH, yroa Mexnay | ,OK2,0K3, JIP 3
NpSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTAMM, PpAacCTOSTHUE OT TOYKH J0 JIP 6
IUIOCKOCTH, PacCTOSIHUE MEXKIY NPSIMBIMHU, PACCTOSHHE MEXIY IJIOCKOCTSMHU; YMEHHE JIP 8
WCIOJIb30BaTh MpPH PEUIEHUH 3a/ad HM3yuyeHHble (AaKThl U TEOpPEMBbl IJIAHUMETPUU; JIP 9-15
YMEHHUE OLICHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

I110 ymeHue onepupoBaTh MOHATUSIMH: MHOTOIPaHHUK, C€YeHHEe MHOTorpanHiuka, kyo, | OK1,0K2,0K3

napajiesienunes, npu3Ma, nupampaa, ¢urypa M MoBepXHOCTh BpamieHus, muiauHiap, | OK4,0K5,0K6, JP 1
KOHyC, map, cdepa, cedeHHs (UTYpbl BpalleHUs, IUIOCKOCTh, Kacaromasics cgepsl, | OK7 JIP3
LWIMHIpa, KOHYCa, IUIOLIaJb MOBEPXHOCTU MHUpaMHbI, IPU3MBI, KOHYCa, LWIMHJIpA, JIP 6
miomanas cdepsl, o0beM Kyba, MNPSIMOYTrOJHHOTO TMapauieNieNuIea, MMHUPaMHIbI, JIP 8
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NpU3Mbl, LWIUHApPA, KOHYyca, IIapa; YyMEHHWE H300pakaTh MHOTOTPAaHHUKU U JIP 9-15
MOBEPXHOCTU BpAIICHUS, X CEYCHHUSI OT PYKH, C MOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB
U JJIEKTPOHHBIX CPEJCTB; YMEHHUE PACO3HABaTh CUMMETPHUIO B MPOCTPAHCTBE; YMEHUE
pacno3HaBaTh NPABUJIbHBIC MHOTOIPAHHUKH;
II11 ymeHue onepupoBaTh MOHATUSAMHM: JBHKCHHUE B IIpocTpaHcTBe, monooHbie ¢urypsl | OK1,0K2,0K3 JIP 1
B TMPOCTPAHCTBE;, HCIIONB30BaTh OTHOIIEHUE TIUIONIaAe mnoBepxHocted u oobemoB | OK4,0KS5,0K6, JIP 3
MOAOOHBIX (pUTyp MpH pelIeHnH 3a/1a4; OK7 JIP 6
I112 ymeHHe BBIUUCIIATH TE€OMETPHUYECKHE BEIWYMHBI (IJIMHA, yroii, Iomanas, oobeMm, | OK1,0K2,0K3 JIP 8
TUTIOIIAb TOBEPXHOCTH), UCIIOJIB3Ys N3YUYEeHHBIE ()OPMYIIBI U METOIBI; OK4,0K5,0Ke6, JIP 9-15
OK7

II13 ymenue omnepupoBaThb NOHATUSIMM: NPAMOYrojibHas cucrema KkoopauHat, | OK2,0K3 JP 1
KOOpJMHATBl TOYKH, BEKTOp, KOOPAMHATHI BEKTOpa, CKalsgpHoe mnpousBeneHue, yroa | OK4,0KS5,0K6, JIP 3
MEXJy BEKTOpamMH, CyMMa BEKTOpOB, MPOM3BEICHHE BEKTOpa Ha uucio; HaxoauTh ¢ | OK7, OKl1 JIP 6
MOMOUIBI0 M3YyYEHHBIX (POPMYI KOOpAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHHUE MEXKITY JIP 8
JIBYMSI TOUKaMHU; JIP 9-15
I114 ymenue BbIOMpaTh NOIXOMAIIMIA HM3YyYEHHBIM MeTon g pemieHus 3anaun, | OK2,0K3 JIP 1
pacrno3HaBaThb MaTeMaTH4ecKue (axkThl W MaTemarhyeckue mojenu B npupoiHsix u | OK4,0K5,0K6, JIP 3
OOIIIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOAUTH MpuMepbl MaTemaTrueckux | OK7 JIP 6
OTKPBITHHA POCCUICKON M MUPOBON MaT€MaTUYECKOW HAYKH. JIP 8

JIP 9-15
II15 ymenue omepupoBaTh MOHATUSIMH: OMpEIEICHUE, akcuoMma, TeopeMa, cieactsue, | OK4,0KS5,0K6, JIP 1
CBOMCTBO, TpPH3HAK, JOKAa3aTENbCTBO, paBHOCWIBbHBIE (opmynupoBku; ymenue | OK7 JIP 3
dhopmynupoBaTh OOpPaTHOE U MPOTUBOIMOIOKHOE YTBEPKAECHNE, TPUBOAUTH MPUMEPHI U JIP 6
KOHTPIPUMEPBI, HCIOJb30BaTh METOJ MaTeMaTUYECKOM WHAYKIMH; HPOBOIUTH JIP 8
JIOKA3aTENbHBIE PACCYXIEHUS TpPU PENICHWH 3a7ad, OUEHHBATh JIOTHYECKYIO JIP 9-15
MIPaBUIBLHOCTh PACCYXKACHUI

I116) ymenue onepupoBaTh MOHSATHSAMHU: MHOXECTBO, OJIMHOecTBO, onepaunn | OK4,0K5,0K6, JP 1 VYerHBIM onpoc,

HaJl MHOKECTBaMH; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHbIM anmnapar s | OK7 JIP 3 TectupoBanue,
OMUCaHMS PEATBHBIX IMPOIECCOB M SBICHUW M MPH PEUICHWH 3aJlad, B TOM YHUCJIE U3 JIP 6 MaremaTnueckui
JIPYTUX y4eOHBIX MPEIMETOB; JIP 8 JTUKTAHT

JIP 9-15 NuauBunyanbHas
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I117 ymenue omepupoBaTh HMOHATHSAMH: Tpad, CBA3HBIA rpad, aepeBo, nuki, rpap xa | OK4,0K5,0K6, JP 1
IJIOCKOCTH; YMEHHE 3aJlaBaTh M ONHMCHIBaTh rpadbl pasauyHbiMH  criocobamu; | OK7 JIP 3
MCIOJIb30BATh Tpadbl MPH pEIICHUH 331a4; JIP 6
I118 ymenue cBOOOJHO OmNEpHpPOBaTH MOHATUSAMU: cOoueTaHHe, nepecraHoBka, uucio | OK4,0K5,0K6, JIP 8
COUYETaHMM, 4YHUCIO IepecTaHoBOK; OuHOM  HbloToHa; ymenue mnpumensats | OK7 JIP 9-15
KOMOMHATOPHbIE (paKThl U PACCYKJICHUS AJIsl PELISHUs 3a1a4;
1119 ymenue onepupoBaTh MOHATUAMM: HaTYpaJbHOE YUCIO, Lienoe uncio, octatok mo | OK1,0K2,0K3 JIP 1
MOAYJIIO, palMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO, MHOXECTBa HarypaibHbX, | OK4,0K5,0K6, JIP 3
LEJbIX, PalMOHAIBHBIX, JCUCTBUTEIBHBIX YHCET; YMEHHME HCIONb30BaTh mpusHaku | OK7 JIP 6
JeIMMOCTH, HAaUMEHBIIHNI OOIUI JAeTUTeNlb U HauMeHbIee 00Iee KpaTHOe, alrOpUTM JIP 8
EBxnmpa mipu pemeHuu 3a/1a4; 3HaKOMCTBO € Pa3IMYHBIMU MMO3UIIMOHHBIMUA CHCTEMaMU JIP 9-15
CUHCIICHHS;
I120 ymeHue cBOOOAHO ONEPHPOBATH IMOHATHUSAMHU: CTENEHb C LENbIM NokaszareneM, | OK2,0K3 JP 1
KOpEHb HATypaJIbHOW CTEINEeHHU, CTENEHb C pallMoOHAIbHBIM Moka3areneMm, creneHb ¢ | OK4,0KS5,0K6, JIP 3
JeHCTBUTENBHBIM (BEIIECTBEHHBIM) MOKa3aTeleM, Jorapudm ducia, cuHyc, kocunyc u | OK7 JIP 6
TaHI€HC IIPOU3BOJIBHOTO YUCIIA; JIP 8
JIP 9-15
I121 ymenue onepupoBaTh MOHATHSIMH: TOXKIECTBO, TOXAECTBEHHOE npeobpasosanue, | OK1,0K2,0K3 JP 1
ypaBHEHUE, HEPaBEHCTBO, CHUCTEMa YpaBHEHMM M HEpaBeHCTB, paBHOCWIbHOCTH | OK4,0KS5,0K6, JIP 3
YpaBHEHU, HEPABEHCTB M CHCTEM, palllOHalbHbIE, UppallOHaIbHbIE, TOKa3aTenbHble, | OK7 JIP 6
CTETeHHbIe, JorapuMuueckue, TPUTOHOMETPUUYECKHUE YpaBHEHHs, HEPaBEHCTBA U JIP 8
CUCTEMBI; YMEHHUE PEIIaTh YPAaBHEHHsI, HEPABEHCTBA U CHCTEMBI C TIOMOIIIBIO Pa3IMYHBIX JIP 9-15

IIPUEMOB; pEIIaTh YpPABHEHMs, HEPABEHCTBA M CUCTEMBI C IapamMeTPOM; IPHUMEHATH
YpaBHEHHUsI, HEPaBEHCTBA, UX CUCTEMBI JUIsl PELICHUS] MaTeMaTUYECKUX 3ajlayd U 3ajad U3
pa3nuYHbIX 001acTel HAYKU U peallbHOW KHU3HH;

CaMOCTOSITENIbHAS
paborta
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122 ymeHue cBOOOAHO omepupoBaTh MoHATHAMHU: Trpaduk dyakuun, obpartHas | OK1,0K2,0K3
GbyHKIMsA, KOMIO3WIUS (QYHKUWH, JUHeWHas ¢yHKkuusa, KeajpatuuHas ¢yakuus, | OK4,0K5,0Ke6,
cTeneHHas GYHKIHUS C LETbIM MTOKa3aTeeM, TpuroHomerpuueckue GyHkmuu, oopatusie | OK7 JIP 1
TPUTOHOMETpHUYECKUE (PYHKIUH, TOKa3aTeIbHast U JorapupmMudeckas GyHKINN; yMEHUE JIP 3
CTpOUTD rpaduku PyHKIUH, BBITIOIHATD NTpeoOpazoBanus rpadukoB GyHKIINM; JIP 6
YMEHHUE HCIOJIb30BaTh Trpauku (QYHKIUH 11 HW3Y4YEHHs MPOIECCOB | JIP 8
3aBUCUMOCTEH MpHU pEUIeHWU 3a7a4 W3 JAPYIHX y4eOHBIX NPEIMETOB M W3 PEaTbHOU JIP 9-15
KU3HH; BBIPAXKaTh (POPMYIIAMU 3aBUCUMOCTH MEX]ly BETHUYUHAMU;
yMEHHUE CBOOO/IHO ONEPHPOBATH MOHATUAMU: YETHOCTh (DYHKIMHU, IEPUOAUYHOCTD
(GyHKINH, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, KCTpEeMyM (YHKIIUH,
HauOoJplllee U HaUMEHbIIee 3HAaYeHUs (PyHKIMM Ha MPOMEXYTKE; YMEHHUE NPOBOAUTH
uccleIoBaHue (QyHKIINH;
YMEHHUE HUCIMOJIb30BaTh CBOMCTBA U rpaduku QyHKUUI A pelieHus ypaBHEHU,
HEpPaBeHCTB U 3aJady C IapaMeTrpaMmu; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH
MHOYKECTBA PELICHUN YpaBHEHUH, HEPABEHCTB U UX CHCTEM;
23  ymenwe  CcBOOOJHO  ONEpUPOBATH  TMOHATUSAMHU:  mocienoBarenbHocTh, | OK1,0K2,0K3 JIP 1
apu¢MeTHuecKas Mporpeccus, reoMeTpudeckas nporpeccusi, 6eckoneuno yowiBaromas | OK4,0K5,0Ke6, JIP 3
reoMeTpuyecKas Mporpeccusi; yMeHHe 3aJlaBaTh IOCIENI0BaTENbHOCTH, B ToM uucie ¢ | OK7 JIP 6
MIOMOILBIO PEKYPPEHTHBIX (GOPMYIT; JIP 8
JIP 9-15
1124 ymenue onepupoBaTh MOHATUSMU: HENPEPHIBHOCTh (PYHKIIMHU, acHMOTOTHI rpaduka | OK2,0K3 JP 1
¢GyHKIMM, TiepBas U BTOpas NpousBojaHas (yHKUMHU, reomeTpuyeckuil u ¢uznueckuit | OK4,0K5,0K6, JIP 3
CMBICIT TIPOM3BOAHOM, TNEepBOOOpa3Hasi, OINpeNesIeHHbIH MHTEerpai; ymeHue Haxoauts | OK7 JIP 6
acCUMNTOTHl Trpapuka (QYHKIMH; YMEHHUE BBIYUCIATH IPOU3BOAHBIE  CYMMBI, JIP 8
IIPOU3BECHNUS, YACTHOTO U KOMIIO3UIIUH (DYHKIIMI, HAXOIUTh YpaBHEHHE KacaTeIbHON K JIP 9-15

rpaduky GyHKIUY;

YMEHUE UCMOJb30BaTh MPOU3BOAHYIO IS HUCCIEAOBaHUS (QYHKUUH, A7
HaXOXJICHUS HaWJIydlllero pelleHus B MPUKIAAHBIX, B TOM YHCIE COLMAILHO-
HSKOHOMHYECKUX W (PU3MUECKUX 3ajauax, A ONpeAeNIeHUS CKOPOCTH M YCKOPEHHS;
HaXOJUTh IUIOMIAAUM U 00BeMbl (UIYp C MOMOILIBI0O MHTETpajia; MPUBOJIUTH NPUMEPHI

YcrHbIil onpoc,
TectupoBanue,
MareMaTHdecKui
JHUKTAHT
NunuBunyanbHas
CaMOCTOSATEIIbHAS
paborta
IIpencrasinenue
pe3yJIbTaToOB
MPaKTUYECKUX
pabor
Kontponbnas
pabora
Bremonuenue
JK3aMeHaIIMOHHBIX
3aJaHui
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MaTEeMaTHYECKOI0 MOJICITMPOBAHUS C MOMOIIBI0 JuddepeHInaIbHbIX YPaBHEHHUI;

125 ymenue omnepupoBaTh TMOHATHUSAMHU: KOMIUIEKCHOE uyucio, comnpsbkennsie | OK1,0K2,0K3 JIP 1
KOMIUICKCHBIE 4YHCJIa, MOJYJb W apryMEHT KOMIUIEKCHOro uucia, ¢opma 3ammcu | OK4,0K5,0K6, JIP 3
KOMIUIEKCHBIX 4YHCeNl (reoMeTpuueckas, TpUrOHOMeTpuueckass u anreOpauueckas); | OK7 JIP 6
YMETb MPOU3BOAUTH apuPMETHUUECKUE AEUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAaMU; IPUBOIUTD JIP 8
IIPUMEPHI UCII0JIb30BAHNS KOMIUIEKCHBIX YHCE, JIP 9-15
I126 ymenue cBOOOTHO ONMEpUPOBAThH MOHATUSAMU: cpeaHee apudmernyeckoe, meanana, | OK1,0K2,0K3 JIP 1
HauOoJIbIlIee M HaWMEHbIIIEEe 3HAYCHUs, pa3Max, Qucrepcus, cranaaptHoe oTkiaoHeHue | OK4,0KS5,0K6, JIP 3
JUTSl OTIMCAHUS YMCIIOBBIX JJAHHBIX; YMEHUE UCCIIE0BAaTh CTATUCTUYECKUE JaHHbIe, B ToM | OK7 JIP 6
qiclie C MpUMEHEHUEM TpaduyecKuX METOJO0B U DIIEKTPOHHBIX CPEACTB; rpapuuecKu JIP 8
WCCIIEIOBAaTh COBMECTHBIE HAONIOJACHHUS C TIOMOIIBIO JHAarpaMM pacCeMBaHUS U JIP 9-15
JUHEIHON perpeccuu;

I127 ymeHue HaXOAWTh BEPOSTHOCTH COOBITHH ¢ wucnonb3oBaHueMm rpaduyecknx | OK1,0K2,0K3 JP 1
METOJIOB; TPHUMEHSATh [UIsl peuieHus 3amad  Gopmynsl cioxenuss u  ymHoxkeHus | OK4,0K5,0K6, JIP 3
BEPOSITHOCTEH, (OpPMYITy MOJHOW BeposiTHOCTH, popmyny beprymmm, komOuHaropusie | OK7 JIP 6
(bakThl U (HOPMYIIbI; OLICHUBATH BEPOSTHOCTU PEATLHBIX COOBITHII; yMEHHE ONEpUPOBATH JIP 8
MOHATUSIMM: CllydaliHash BEJIMYMHA, PACIpPENIETICHUE BEPOSITHOCTEH, MaTeMaTH4eCKoe JIP 9-15
OKUJaHHEe, JUCIIEPCHs] U CTAaHIAPTHOE OTKJIOHEHHE CIy4alHON BETUYMHBI, (QYHKIUU

pacnpesieieHuss M IUIOTHOCTH PaBHOMEPHOTO, I0KAa3aTebHOTO W HOPMaJbHOTO

pacmpesieNnieHuid; yMEHUE UCIOJIb30BaTh CBOMCTBA HM3YYEHHBIX pACHPEACICHUN s

pelleHrs 3a/jay; 3HAKOMCTBO C TOHSATUSMHU: 3aKOH OOJIBIIUX 4YHUCEN, METOJbI

BBHIOOPOYHBIX HUCCIICJIOBAHMI;, yMEHHE TMPHUBOJIUTH MPHUMEPHI TMPOSBICHHUS 3aKOHA

OOJIBIITUX YKCEIT B TPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSIX;

I128 ymenue cBOOOIHO OMEpPHPOBATh MOHATHUSAMHU: TOYKa, MpsMas, IuiockocTh, | OK2,0K3 JIP 1
MIPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUH YroJ, NBYI'paHHBIM yroji, TpexrpaHsHsiii yroiu, | OK4,0K5,0K6, JIP 3
MEepPECEKAOIINECs], MapajulelibHble M CKpellMBaroluecs mnpsMmele, napamienbHocts U | OK7 JIP 6
MEePIEHIUKYISIPHOCTh TPSAMBIX U TIJIOCKOCTEH, YroJl MEXIy MPSMBIMHU, YTrOJ MEXIY JIP 8
NpsIMOM M TUIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSMM; YMEHHE HCIOIb30BaTh MPHU JIP 9-15

pe€ICHUU 3a1a4 H3Y4YCHHBIC (1)aKTI)I U TCOPEMbI IINTAHUMCETPHUU, YMCHHC OILCHUBATH
pa3sMEpPLL 00BEKTOB B OKpyXKaromeM MHUPEC; YMCHUC OICPUPOBATL MOHATUAMU:
MHOI'OrpaHHUK, CCUCHHUC MHOI'OI'paHHHKA, HpaBHHLHLIﬁ MHOI'OrpaHHUK, IIpU3Ma,
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nupamua, Gpurypa u NOBEepXHOCTh BpaIleHUs, IUIUHAP, KOHYC, IIap, chepa, pa3BepTka
IIOBEPXHOCTU, CEUEHUS KOHYCa M LMIMHAPA, MapajjIebHbIE OCH WJIH OCHOBAHUIO,
ceueHue Iapa, INIOCKOCTh, Kacawomascsa cepbl, HUIUHAPA, KOHyCa; YMEHUE CTPOUTH
CeUeHHEe MHOTOTPaHHMKA, H300pa)kaTb MHOTOTPAHHUKH, (QUTYphl M TOBEPXHOCTH
BpallCHUsl, UX CEYEHHUS, B TOM YHUCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE
IPUMEHSATh CBOMCTBA T'E€OMETPUYECKHUX (UTYp, CAMOCTOSTENHHO (OPMYIHPOBATH
OnpeieNieHUus] M3y4aeMbIX (UTYp, BBIIBUraTh TUIOTE3bl O CBOMCTBaX M INpHU3HAKaX
reoOMeTpHUECKUX (uryp, OOOCHOBBIBATH WIJIM ONPOBEPraTh HMX; yYMEHHE IPOBOAUTH
KiIaccupuKaluuo QUryp IO pPa3IdYHbIM TPU3HAKAM, BBIIOJIHATH HEOOXOIUMbIE
JIOTIOJIHUTEJIbHBIE TIOCTPOEHUS;

I129 ymenune cBOOOAHO ONEpUpPOBATH MOHATUSAMU: MUIOMAAL Gurypsl, oosem durypsl, | OK2,0K3 JIP 1
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKH /O IJIOCKOCTH, paccrosiHue Mexay npsmbeimu, | OK4,0K5,0K6, JIP 3
paccTosiHue MeXay IJIOCKOCTSAMHU, TUIoHIaab cdepsl, miomaas nosepxHoctu nupamuasl, | OK7, OK1 JIP 6
IpU3MBbl, KOHYyca, LWIMHIpa, 00beM Ky0a, MpsSMOYIOJIbHOTO Iapajiesenuiesa, JIP 8
MUPAMUJIbI, TIPU3MBI, IMIIMHIPA, KOHYCA, [1apa; YMEHUE HAaXOJUTh OTHOIIEHHE 00bEMOB JIP 9-15
0TI00HBIX QUTYD;

1130 ymenue cBOOOAHO OmMepupOBaTH MOHIATUSIMU: JIBIXKEHUE, MapaienbHbiil nepenoc, | OK1,0K2,0K3 JIP 1
CUMMETpHUSI Ha IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, mpeobpazoanue mnomnodus, | OK4,0K5,0K6, JIP 3
mo100HbIe GUTYPHI; YMEHHE pAaclOo3HaBaTh paBHbIE U MOJO0HBIE (pUrypsl, B ToM uncie B | OK7 JIP 6
MpUPOJIE, HCKYCCTBE, apPXHUTEKType; YMEHUE HCMOJb30BaTh TIE€OMETPUUECKHE JIP 8
OTHOIICHHUS, HAXOAUTh TEOMETPHUECKHUE BETUUYHHBI (JTMHA, YTOJI, TUIOMIa/lb, 00BEM) PU JIP 9-15
pelIeHU 337124 U3 JPYTuX Y4eOHBIX MPEIMETOB U U3 PEaIbHON KU3HH;

I131 ymenue cBoOOIHO oneprUpoBaTh MOHATUAMU: MPSIMOYTrojbHas cuctema koopauHat, | OK2,0K3 JP 1
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMWHATHI BEKTOpa, cymMMa BeKTOpoB, mpousBeneHue | OK4,0KS5,0K6, JIP 3
BEKTOpa Ha YHCJIO, pa3lIoKeHHE BeKTopa mo 0asucy, ckaiasipHoe mpousenenue, | OK7,0K1 JIP 6
BEKTOPHOE MPOU3BEJCHUE, YTOJI MEXAY BEKTOPAMH; YMEHHE MCIOJIb30BaTh BEKTOPHBII JIP 8
Y KOOPJAMHATHBIA METOJ JJI PEUISHUsI TEOMETPUUECKHUX 3aa4 U 3374 IPYTUX YyIeOHBIX JIP 9-15

npeaAMCETOB; OIICPUPOBATH NOHATUAMU: MaTpUILld 2x2um3x 3, OIIPEACIIUTECIIb MaTPULBI,
FeOMeTpI/I'-IeCKI/Iﬁ CMBICJI OITPCACIIUTEIIA;
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