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1. TACIIOPT MIMPOT'PAMMBI YYEBHOU JUCIHHAIIIUHBI
MaremaTuka

1.1. MecTo TUCHUIIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOI MPOrpaMMBbl:

VYuebHasa nucuumimHa «MaTeMaTikay sBiIseTcsl 0043aTelbHON 4acTho 00111e00pa30BaTeIbHOIO
IIUKJIa OCHOBHOU 00pa3oBaTenbHON porpamMmbl B cooTBeTcTBUU ¢ PI'OC no cnenmansHoct 15.02.10
MexaTrpoHuka 1 MOOUIIbHAs! pOOOTOTEXHUKA (110 OTPACIIsM).

1.2. Tlnanupyemble pe3y/1bTaThl OCBOCHHUS JHCUHUIIIMHBI:
Ocoboe 3HaueHNEe AUCUUIUIMHA UMEET NP (POPMUPOBAHUH U PA3BUTHH:
e OOmUX KOMIIETEHIHI:

OK 01. BeiOupaTts criocoObl perieHust 3aaad npodecCuoHaIbHON NeITeIbHOCTH, TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymecTBiusiTh NOWUCK, aHAIM3 M UHTEpPIpEeTalui0 HHDOpPMALUU, HEOOXOAMMON s
BBITTOJIHEHUS 33124 TPOPECCUOHATBHOMN IEATEIIEHOCTH.

OK 03. [TnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(HECCHOHATBHOE U JTMYHOCTHOE Pa3BUTHE.

OK 04. PabGorate B KOJJIEKTHBE W KOMaHjae, 3(P(EKTUBHO B3aMMOJCHCTBOBATH C KOJUIETAMH,
PYKOBOJICTBOM, KJINEHTAMHU.

OK 05. OcyuiecTBidTh yCTHYIO U TUCbMEHHYIO KOMMYHHUKAIIMIO HA TOCYJAPCTBEHHOM SI3bIKE C YYETOM
0COOEHHOCTEH COLMANbHOTO U KYJIBTYPHOI'O KOHTEKCTA.

OK 06. IlposBasaTh TrpakJaHCKO-NIATPUOTUYECKYIO IO3ULUIO, JIEMOHCTPUPOBAThH OCO3HAHHOE
IIOBEJICHUE HAa OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEUECKUX IEHHOCTEH.

OK 07. CopeiicTBOBaTh COXpPAaHEHHIO OKPYXKAIOMIEH Cpelbl, pecypcocOepekeHuo, 3PQPEeKTHBHO
JIeMCTBOBATh B UPE3BbIUANHBIX CUTYALUIX.

OK 08. Mcnonp3oBath cpeacTBa GU3NYECKON KYJIbTYPHI JJISI COXPAHEHUS M YKPEIUICHHS 3I0POBbsI B
nporecce NPOoPEecCHOHATBHOM JAEATENbHOCTH U TOJJEpKaHUs HEOOXOJMMOIo YpOBHS
(bu3nYECKON MOATOTOBICHHOCTH.

OK 09. Ucnonb3oBaTh HHPOPMALMOHHBIE TEXHOJIOTMH B IPOPECCUOHATBHOM NeATETbHOCTH.

OK 10. ITonb3oBarbcs npo¢eCcCHOHAIBHONW JOKYMEHTAlMEeW Ha roCyJapCTBEHHOM M HMHOCTPaHHOM
A3BIKE.

OK 11. IlnanupoBath NpeanpuHUMATEIbCKYIO AESITEIbHOCTD B ITpodeccnoHalbHOM chepe.

e [IpodeccroHanbHBIX KOMIETEHIUH:

[IK 2.2 JluarHoCcTHpOBaTh HEUCHPABHOCTH MEXATPOHHBIX CHUCTEM C HCIOJB30BAHUEM aJrOPUTMOB
NIOMCKA M YCTPAHEHUS] HEUCIIPAaBHOCTEH.

I[IK 3.1 CocraBnaTh CXE€Mbl NPOCTHIX MEXATPOHHBIX CHUCTEM B COOTBETCTBUU C TEXHUYECKUM
3a/laHuEM.

[1K 3.2 MonenupoBaTh pabOTy MPOCTHIX MEXAaTPOHHBIX CHCTEM.

I1K 3.3 Ontumu3npoBath paboTy KOMIIOHEHTOB U MOJyJIeil MEXaTpOHHBIX CUCTEM B COOTBETCTBHHM C
TEXHUUYECKOH TOKyMEHTAlIUEH.

OcBocHue COACPpIKaHUA y‘-ICGHOﬁ JUCHUILIMHBI «MaTeMaTHKay obecnieynBaeT JOCTHIXKCHHC
CTYACHTaMU CJIICAYIOIIUX PE3YyJIbTATOB!:



06ue KoMNeTeHL UK

MnaHupyemble peynbTaThl 06yYeHus

06mwme’ AncumnanxapHble’®
OK 01 Bbi6upats cnocobs - TOTOBHOCTb K Tpyay, OCO3HaHUe LeHHOCTU-BNajeTb METOAMMU JOKa3aTenbCTB, anropuTMamu peleHus 3afau;
peweHus 3apay MacTepcTBa, Tpyaoniobue; yMeHue popMyNnuMpoBaTh ONpefeneHuns, akCMoMbl U TEOPEMBI,
npoceccMoHansHom - TOTOBHOCTb K  aKTUBHOW  [JeATeNbHOCTUNPUMEHATL WX, NPOBOAUTL AOKA3aTeNbHbIE PACCYXKAEHUA B XOAE
NEeATENbHOCTU NPUMEHUTENLHO [TEeXHONOMMYECKOW W COUManbHOM HanpaBleHHOCTU/peleHun 3apay;
K pa3/M4yHbIM KOHTEKCTaM CnocobHOCTb  MHULUWPOBATL,  MNAHUPOBATb  W- YMETb ONEPUPOBATL NOHATUAMMU: CTENEHb YUCNA, Norapudm

CaMOCTOATENbHO BbINMONHATL TAKYIO AATENbHOCTD;

- UHTEpeC K pa3nuyHeim cchepam npodeccMoHanbHOM
eATeNLHOCTH,

OsnageHue VHUBEPCANbHLIMM
No3HaBaTeNbHLIMW AENCTBUAMU:

a) 6a30Bble NOrMYECKUE IeNCTBUA:

yuebHbIMK

- CaMOCTOATENbHO (hopMynMpoBaTh "
aKTyanusupoeaTb npobneMy, paccMaTpueaTb eg
BCECTOPOHHE;

- VCTAHaBNMBAThb CYWeECTBEHHbIA MPU3HAK  WAU
OCHOBAaHWA [N CPaBHEHWS, KNACCUPUKALUUM W
06061wWeHns;

- onpejenstb  UENM  [EeATEeNbHOCTM, 3a[aBarb

napaMmeTpbl U KPpUTEPU UX QOCTUKEHUA;

- BblABNATE 3dKOHOMEPHOCTH W NPOTUBOPEYUA B
pacCMaTpUBaEMbBIX ABJIEHNAX;

- BHOCUTbL KOPpPeKTWBLI B AEATENbHOCTb, OLEHWBATh
COOTBETCTBME PE3YILTATOB LENAM, OLEeHUBATE PUCKHK

4MCNA; YMEHUE BBIMONHATD BHIYUCIEHUE 3HAYEHNUI U
npeobpa3oBaHuA BbIPaXKEHWI CO CTENEHAMM U NorapudMamu,
npeobpa3zoBaHus ApobOHO-paLMOHANbHBIX BbIPAXKEHWIA;

- YMeTb ONepUpoBaTh NOHATUAMK: paLMOHaNbHbIE,
WppaLKOHanbHble, NOKa3aTeNbHble, CTENEHHbIE, NOrapuMUIECcKue,
TPUrOHOMETPUYECKUE YPABHEHUA U HEPABEHCTBA, UX CUCTEMBI;

- yMeTb ONepPUPOBaTh NOHATUAMK: (YHKLMA, HENpPepbIBHAA
(byHKLMA, Npou3BofHasA, NnepBocbpasHas, onpeeneHHbIn
WHTErpan; ymeTb HaXO[UTb MPOU3BOAHbBIE 3NeMeHTaPHbIX HYHKLUI,
MCNOMb3yA CMPaBOYHbIE MaTepUanbl; UCCEA0BaTh B MPOCTEMLINX
cnyyanx yHKLUUM HA MOHOTOHHOCTb, HAX0AUTb HaUbobLIME 1
HanMeHbLUMe 3HAYeHUA DYHKLMWIA; CTPOUTL rpaMKU MHOMOUSIEHOB
C UCNONb30BaHMEM annapara MmaTeMaTUYecKoro aHannsa;
NPUMEHATL MPOW3BOLHYIO MPU PeLleHUM 3a4ay Ha JBUKEHME;
pelwars NPakTUKO-0PUEHTMPOBAHHbIE 3a/la4u Ha HanbobluWe U
HaMMeHbLIME 3HAYEHUS, HA HAXOXKEHWE NYTU, CKOPOCTHU U
YCKOpPEHMS;

- YMeTb ONepupoBaTh NOHATUAMMK: paLMoHanbHasa GyHKLUUS,

nocnencTeun i DNEATENBHOCTH,

nokasaTtenbHas PyHKLMA, cTeneHHas GyHKUKUA, norapudmmyeckan




KU3HEHHBIX NPOGaEM

0) 6a3oBble UcCAefOBaTENbCKUE AENCTBHUA:

- BAfETb HaBblKaMu y4yeGHO-MCCNe0BaTeNbCKOW U
NPOEKTHOM [eATENbHOCTW, HABLIKAMW pA3pPELIEHMUA
npo6nem;

BbIIBAAT  MPUYMHHO-CNEACTBEHHbIE CBA3N U
aKTyanuM3uMpoBaTb 3afjady, BblABWraTb runortesy eef
pELeHNA, HaXOAUTb apryMeHTbl A [A0Ka3aTeNbCTBa
CBOMX VTBEPWAEHWH, 3ajaBaTb NapameTpbl U
KPUTEPUU pELIEHUA;

aHanuM3upoBaTh MONYYEHHbIE B XOAe pelieHus
3aflayu  pe3ynbTaThl, KPUTUYECKWU OLEHWBATL WX
10CTOBEPHOCTb, MPOTHO3UPOBATh M3MEHEHME B HOBbIX
\VCNOBUSAX;

-- YMeTb NepeHOCUTb 3HAHMA B NO3HABATENbHYIO W
NPaKTUYECKYIO 061aCTH HKU3HEAEATENbHOCTH;
YMETb  WHTErpUpOBaThb  3HAHMA W3
npeaMeTHbIX 0bnacreil;

- BbIJBUraTb HOBbIE UAEM, MPeAnaraTb OPUrMHaNbHbIE
NOAXOMbl U PEILEHUS;

W cNOCOBHOCTb MX MCNONB30BAHWUA B NO3HABATENbHOM
N COLMANbHON NPAKTUKE

Pa3HbIX

- Pa3BMBATb KPEATUMBHOE MbllWNEHWME NPU pELLIEHVIMtﬂ)yHKLI,VIH,TpMI’OHOMETpM‘-IECI{I/IE prHI{LI,MM, 06paTHbIE beHI{LlMVI;

YMEHWE CTPOUTb rpapuKn N3yYeHHbIX DYHKLUMIA, NCNONb30BaTh
rpauKM Npu M3y4eHNN NPOLECCOB M 3aBUCUMOCTEN, MPKU PELEHUM
3aay U3 Apyrux yueBHbIX NPEAMETOR M 33a4 U3 peainbHOM KU3HK;
BblpaXkaTb GOpPMyNaMKU 3aBUCUMOCTH MEXY BENMYNHAMM;

- YMETb pewartb TEKCTOBbIE 33Aa4M pa3HbIX TUNOB (B TOM YUC/e Ha
NPOLEHTHI, LOAW W YACTK, Ha ABUKEHWE, PaBOoTy, CTOMMOCTb
'OBApOB M YCAYT, HANOTK, 3aA,a4u U3 061aCTW yNpaBNeHUs TIUYHBIMU
W cemeliHbIMM DMHAHCAMW); COCTABAATb BblpaXeHWs, YpaBHEHMS,
HEpaBEHCTBA M UX CUCTEMbI N0 YCNOBUIO 3afauu, MCCNefoBaTh
NoNYYeHHOE pelleHUe U OLEHMBATL NPaBRONOA0OHOCTD
pe3yNbTaToB;

- YMETb ONEPUPOBATL MOHATUAMK: CpeaHee apupMeTUIECcKoe,
MeaMaHa, Haubonbllee M HAUMEHbLLIEE 3HAYEHUS, Pa3MaX,
nMcnepcus, CTaHAApPTHOE OTKNOHEHWE YNCNIOBOTO Habopa; yMeTb
W3BNEKATb, MHTEPNPETUPOBATL MHPOPMALMIO, NPEACTABNEHHYIO B
Tabnuuax, Ha guarpammax, rpaduKax, oTpaxalouyo CBOWCTBA
peanbHbIX NPOLECCOB W ABNEHUIA; NPefCTaBAATE MHGOPMALMIO C
NOMOLLbIO TAGNKL, M AMArpamMmM; MCCNe0BaTb CTaTUCTUYECKHE
laHHbIE, B TOM YuMC/e C NPUMEHEHWEM rpatMUECKUX METOL0B U
BNIEKTPOHHbIX CPEACTB;

- YyMETb ONEPUPOBATL MOHATUAMM: CIIYYaARMHBIA OMBIT W ClyyaliHoe
coObITHE, BEPOATHOCTb C/IYYaMHOrO COOLITUA; YMEHNE BLIYNCNATD
BEPOSATHOCTb C UCMONb30BAHUEM rpadMYecKUX METOLOB;
NPUMEHATL OPMYIIbl CJIOKEHUS U YMHOMEHUS BEPOATHOCTEN,
KOMOMHATOpPHbIE akTbl U HOPMYAbLI NPU PELIEHWUM 33AaY;
OLiEHUBATL BEPOATHOCTU PEANbHbIX COObITUIA; 3HAKOMCTBO CO

CJ'Iy‘-IElI?IHbIMM BENUYHWUHAMU; YMEHUE NPUBOLOUTE NPUMEPLI




NPOABNEHUA 3aKOHA BONBLWIMX YUCEN B NPUPOJHbIX U
00WWeCTBEHHbIX ABNEHUAX;

- YyMETb ONEPUPOBATL MOHATUAMU: TOUKA, NPAMARA, NNOCKOCTb,
NPOCTPaHCTBO, BYIPaHHbIA YroJl, CKpelwmBatowmecs npamole,
napannenbHOCTb U NepneHUKYAAPHOCTb NPAMBIX U NIOCKOCTER,
Yron Mexay NpAMbIMMK, Yroa MEXAY NPAMOIA U NAOCKOCTLIO, yron
MeX[y NN0CKOCTAMM, PACCTOAHKUE OT TOYKW A0 NNOCKOCTH,
paccTofHWE MeXay NpAMbIMU, PACCTOAHME MEXAY NNOCKOCTAMY;
YMEHWE UCNONb30BATL NPW PELIEHUU 3a/1a4 U3YYeHHbIe PaKTbl 1
TeopeMbl NNaHUMETPUU; YMEHWE OLLEHUBATL Ppa3mMepbl 0OLEKTOB
OKpYXKaloLWero Mupa;

- YMETb ONEPUPOBaTh NOHATUAMMW: MHOTOTPaHHUK, CEYEHUE
MHOTOTFpaHHUKa, Ky, napannenenunes, npusma, nupamuaa, burypa
W NOBEPXHOCTb BpAIEHWSA, LUANHAP, KOHYC, Wap, cdepa, cevyeHus
(hurypsl BpalleHuna, NIOCKOCTb, Kacawasnca chepsl, LMAUHA P,
KOHYyCa, NN0Waab NOBEPXHOCTM NUPAMUALI, MPU3MbI, KOHYCA,
LUAMHAPa, naowaab chepsl, 06beM Kyba, NpaMOYroiLHOro
napannenenunena, NUpaMmuAbl, MPU3Mbl, LLUAMHAPA, KOHYCA, Wapa;
yMeHUe n306paaTb MHOFOFPaHHUKU M MOBEPXHOCTU BPALLEHUA, UX
ceyeHMA OT PYKU, C NOMOLLbIO YEPTEMKHbIX UHCTPYMEHTOB U
NEKTPOHHbIX CPEACTB; YMEHMe pacno3HaeaTb CUMMETPUIO B
NPOCTPaAHCTBE; YMEHWe pacno3HaBaTb NpaBusbHbIE
MHOFOTPaHHUKMK;

- YMETb ONEpPUPOBAThL NOHATUAMU: ABMIKEHUE B NPOCTPAHCTBE,
noaobHsle hurypsl B NPOCTPAHCTBE; UCNONb30BATh OTHOWEHKE
nnolwanei noBepxHocTeil U 06beMoB NOA0OHBIX QUrYp Npu
pelweHnn 3apay;




- YMETb BbIYMCIATE TEOMETPUYECKUE BEAVYUHBI (I/IHA, YroN,
nnowagb, obvem, nnowagb NOBEPXHOCTH), UCNONB3YA U3YYEHHBIE
thopMysbl U METOLI;

- YyMeTb ONepUpoBaTb NOHATUAMK: NPAMOYTONLHAA CUCTEMA
KOCPAMHAT, KOOpAUHATHI TOUYKM, BEKTOP, KOOPAUHATHI BEKTOPA,
CKansipHOe Npou3Be/IeHNE, YION MEX/Y BEKTOPAMU, CyMMa
BEKTOPOB, NPOU3BEflEHME BEKTOPA HA YMC/I0; HAXOAUTb C NOMOLIbLIO
U3yYeHHbIX (HDOPMYN KOOPAMHATLI CEPEANHbI OTPE3Ka, paccTosiHUE
MEX Y ABYMA TOUKAMMU;

- yMeTb BbIOMPATh NOAXOAALLMIA U3YUEHHDBIA METOJ ANS PELIEHUS
3afjayu, pacno3HaBaTb MaTeMaTUyeckue GakTbl U MaTeMaTUYeCKue
MOZENN B MPUPOAHbIX 1 0OILECTBEHHbIX ABEHUAX, B UCKYCCTBE;
YMeHWe NPUBOAUTL NPpUMEpbl MaTeMaTUUYeCKUX OTKPbLITUI
POCCMACKON M MUPOBOW MaTeMaTUUECKOM HaYKH.

- yMeTb OnepuMpoBaTh NOHATUAMU: ONpPEAENeHNe, aKCUOMa,
TeopeMma, CnefCTBUe, CBOWCTBO, NPU3HAK, LOKA3aTENbCTRO,
paBHOCUALHbIE POPMYNUPOBKHK; YMeHUEe GopMyNupoBaTh obpaTHoe
W NPOTUBONOAOKHOE YTBEPKAEHUE, NPUBOAUTE NPUMEDBI U
KOHTpNpUMeEpbl, UCNOb30BaTh METO[ MaTEMATUUYECKON HAYKLUK;
NPOBOAMTL JOKA3aTeNbHble PACCYKAEHMA NPU pelleHnH 3ajay,
OLLeHWBaTh IOTMYECKYI0 NPaBUABHOCTb PACCYXKAEHWIA;

- yMeTb ONepupoBaTh NCHATUSAMMU: MHOXECTBO, NOJMHOXECTBO,
onepawLyuu Hag MHOXECTBaMMU; YyMEHUE UCNOb30BaTh TEOPETUKO-
MHOXECTBEHHbI annapaT gna ONUcaHMa peanbHblX NPOLECCOB U
ABNEHMWIA NPU pelleHnm 3aa4, B TOM YMCE U3 [pYruX yueOHbIX
npegmeToB;

- YyMeTb ONEPUPOBATH NOHATUAMMK: rpad, CBA3HbLINA rpad, aepeso,
uuKn, rpad Ha NAOCKOCTW; yMeHWe 3afaBaTb U ONUChIBaTL rpadbl




pa3nnuHbIMM cnocobamMmn; UCNob30BaTh rpadbl NpU peleHum
Rafay;

- yMeTb CBOOOAHO ONepUpoBaTL NOHATUAMU: COYETAHUE,
nepecTaHOBKa, YNC/I0 COYETaHUM, YNCIIO NepecTaHoBOK; OUHOM
HbloToHa; yMeHUe NpUMEHATL KOMOUHATOPHbIE haKTbl 1
pacCyXAEHWA AN peleHus 3afay;

-yMeTb ONepupoBaTh NOHATUAMMU: HATypanbHOe YUCNO, Lienoe
4MCNO, OCTATOK MO MOAYIIO, PaLMOHANbHCE YNCIO,
WppaLMOHaNbHOE YUCIO0, MHOXKECTBA HATYpanbHbIX, LLenblX,
PaLMOHANbHBIX, [EUCTBUTENbHbIX YUCEN; YMEHUE UCMOB30BATh
NPU3HAKKN LeUMOCTH, HAMMEHbLIUIA 0BWNIA fenuTens 1
HaumeHblee obuiee kpaTHoe, anropuTM EBKNMAa npu peweHumn
3a/la4y; 3HAKOMCTBO C Pa3NUYHbIMM NO3NMLUOHHLIMU CUCTEMAMM
cuYMCneHus;

- yMeTb CBOOOIHO ONEpUPOBaTh NOHATUAMMU: CTENEHD C LIENbIM
noKasaTenem, KOpeHb HaTypanbHOW CTENEHH, CTENEHL C
paLMOHaNbHbIM NOKa3aTeNneM, CTeneHb ¢ AeiCTBUTENbHbIM
(BelecTBeHHbIM) NOKa3aTenem, norapudm YUCna, CUHYC, KOCUHYC 1
TaHreHC NPONU3BOJBLHOIO YNCNA;

- YMETb OMEepUpoBaTh NOHATUAMMK: TOXKECTBO, TOXKAECTBEHHOE
npeobpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUI U
HepaBeHCTB, PaBHOCUNbHOCTb YPaBHEHWIA, HEPABEHCTB U CUCTEM,
paLMOHabHblE, MppaLMOHanbHble, MOKa3aTeNbHbIe, CTENEHHbIE,
norapudmM1yeckue, TPUroHOMETPUYECKUE YPaBHEHWSA, HepaBEHCTBA
W CUCTEMbI; YyMEHUWE pellaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
NOMOLLBIO Pa3fIMYHLIX NPUEMOB; pelaTth YpaBHEeHUA, HepaBeHCTBA
W CUCTEMBI C NApamMeTpoM; NPUMEHATb YPaBHEHMA, HEPABEHCTBA, UX
CUCTEMbI ANA pelleHUs MaTeMaTUYeCcKuX 3ajad v 3agad u3
pa3nyHbIX 06NaCcTeN HAYKU U peanbHOM KNU3HM;




-yMeTb CBOOO[IHO ONEPUPOBATL NOHATUAMU: rpaduK hyHKL UK,
obpaTHas hyHKUMA, KOMNO3ULMA DYHKLMIA, TMHENHASA PYHKLKS,
KBagpaTuyHas QyHKLWSA, cTeneHHan hyHKUMA C Lenbim
nokasartenem, TpUroHomMeTpuyeckue hyHKLUMM, 06paTHbie
TPUrOHOMeTpUYecKue QYHKLUW, NOKa3aTenbHas U
norapupmmuyeckas hyHKLUUK; yMEHWE CTPOUTbL FpauKn GYHKLUNA,
BbIMONHATL Npeohpa3oBaHma rpaMKoe hyHKUKIA;

YMEHWE UCNoNb30BaTh rpadKkun GYHKLKUA ANA U3yYeHuA
NPOLECCOB W 3aBUCMMOCTEN NpU PELIEHUM 3aay4 U3 Apyrux
yueBHbIX NpeiMETOB U U3 peanbHOMN KU3HMU; BbIPaXaTb GopMynamMu
3aBUCUMOCTU MEX[Y BENMYMHAMMY;

yMeHWe cBoBOHO ONepupoBaTh MOHATUAMU: YETHOCTb DYHKLKK,
NePUOANYHOCTb YHKLMMW, OTPAHUYEHHOCTb (YHKLUK,
MOHOTOHHOCTL OYHKLMK, 3KCTpemMyM QYHKLUKM, Haubonblee u
HauMeHbllee 3HaYeHUA DYHKL MM HA NPOMENKYTKE; YMeHUe
NPOBOAMTL UCCAEA0BaHWE DYHKLWK;

YMEHWME UCMONb30BaTh CBOMCTBA U rpadiMKK QPyHKUMIA AnA pelieHns
\VpaBHEHWI, HepaBEHCTB U 3alay C napaMeTpamu; u3obpaxatb Ha
KOOPAMHATHOW NJIOCKOCTU MHOXECTBA PeLIeHWUI ypaBHEHUN,
HEPaBEHCTB N UX CUCTEM;

- yMeTb CBOHOIHO ONepUpoBaTh NOHATUAMMU: NOCNELOBATENLHOCTD,
apudmeTUyecKas nporpeccus, reoMeTpuyeckan nporpeccus,
BeckoHeUYHo yObIBaOWAn reoMeTPUUECKaA NPOrPeccUs; yMeHue
3afaBaTtb NOCNef0BATENBHOCTH, B TOM YUCNE C NOMOLLbIO
peKyppeHTHbIX opmyn;

- YMETb ONEpUPOBATL NOHATUAMMU: HENPEPLIBHOCTL PYHKLMHK,
acumMnTOThl rpadpuka yHKUMKM, NepBas U BTOpas Npou3BofHasn
(DYHKLUY, TEOMETPUYECKUI U PUIMYECKUIA CMBICT MPOU3BOJHON,
nepeoobpasHas, onpeAeneHHbli UHTErpan; yMeHe HaxoAnTb
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acMMNTOThl rpadpuka hyHKLMMN; YMEHNE BbIYMCIATL NPOU3BOAHbIE
CYMMbI, NPOM3BEEHMA, YACTHOrO N KOMMO3MLMN (DYHKLKA,
HaX0fMTb ypaBHeHWe KacaTeNbHOM K rpaduky QyHKuMK;

YMEHWE UCNOoNb30BaTh NPOU3BOAHYIO ANA UCCNEOBaHNUA DYHKLKA,
1A HAXOXKAEHWUA HAWNYYILETO PELEHNSA B NPUKNAJHBIX, B TOM
4MCNEe COLMaNbHO-3IKOHOMUYECKNX U DM3NYECKMX 3afavax, ans
onpefeneHns CKOPOCTU W YCKOPEHUA; HAXOANTb NAOWAAN U
o6beMbl Uryp ¢ NOMOLLbIO UHTErpana; NpUBOAUTL NPUMEPDI
MaTeMaTM4yeCcKoro MOJIeIMPOBAHUA C MOMOLLbIO
nuddepeHuUnanbHbIX YpaBHEHUNI;

- YyMeTb ONEpUpOBaTh NOHATUAMMW: KOMNAEKCHOE YNACNO,
CONpPAXEHHbIE KOMNNEKCHbIE YUCNA, MOAYb U APTryMeHT
KOMMIEKCHOro Yucna, popma 3anucu KoMNIEKCHbIX Yucen
(reomeTpuueckasn, TpuroHomeTpuyeckas u anrebpavyeckasn); ymeTb
NpOMU3BOANTL apuMeTUUECKUE IENCTBUA C KOMMNEKCHbIMMU
HUCNaMW; NPUBOAUTL MPUMEPBI UCMONB30BAHUA KOMNNEKCHBIX
uucen;

- yMeTb cBOBOAHO ONepupoBaTh NOHATUAMK: CpefHee
apudmMeTMUecKoe, MenaHa, HanbonbLIEee U HaUMeHbLIEee 3HAYEHHUS,
pa3max, AUCNepcus, CTaHAapTHOe OTKNOHEHWE ANA ONUCAHUS
HMCIOBbIX JAHHbIX; yMEHWe UCCNefoBaTh CTaTUCTUYECKUE flaHHble,
B TOM Yncne C NpUMeHeHWeM rpacmyeckux MeTof0B 1
PNEKTPOHHbIX CPeCTB; rpacMyeckn ccieoBaTb COBMECTHbIE
HabnioieHUs C NOMOLLbIO JUarpamMMm pacceuBaHus U TMHENHOM
perpeccuu;

- YMeTb Haxo4UTb BEPOATHOCTU COBLITUI C NCMOb30BAHUEM
rpauyeckmx METOA0B; NPUMEHATb ANA pelleHuna 3anaq hopMmynbl
CNOXEHWUA U YMHOXKEHMA BEPOATHOCTEN, hOpMyNY NONHO
BepoATHocTu, hopmyny bepHynnu, kombuHaTopHble akTbl U
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chopMybl; OLEHMBATL BEPOATHOCTU peabHbiX COOBITUIA; yMeHue
OnepupoBaTh NOHATUAMU: Cly4YalHas BEIMYWHA, pacnpefeneHue
BEPOATHOCTEN, MaTeMaTUYECKOE OXMU[aHWe, AUCNIEPCUA U
CTaH[apTHOE OTK/IOHEHMWE CAY4YalHON BEAUUMHBI, DYHKLWUKU
pacnpefieneHus U NIOTHOCTU paBHOMEPHOr0, NOKA3aTeNlbHOro U
HOpMaibHOro pacnpefefeHui; yMeHne UCnoib30BaTb CBOMNCTBA
M3YYEHHbIX pacnpefeneHuil Ans pelweHus 3aay; 3HaKoMCTBO €
NOHATUAMU: 3aKOH OONbWKX YUCEN, METObI BEIOOPOYHBIX
uccneioBaHUin; yMEHWe NPUBOAUTL NPUMEPLI MPOABNEHUA 3aKOHA
GONbWMX YUCEN B NPUPOAHBIX U 06LIECTBEHHBIX ABEHUAX;

- yMeTb CBOOO/IHO ONEPUPOBATL NOHATUAMMU: TOUKA, NpsMas,
NNOCKOCTb, NPOCTPAHCTBO, OTPE3CK, NIyY, NIOCKUIA yrof,
[BYTrpaHHbIN Yrof, TpeXrpaHHbIi Yron, nepecekawiimecs,
napannefbHble U CKpelMBatoLWMecs NpsaMble, NapannenbHOCTb U
NepneHANKYNAPHOCTL NPAMbIX U NIOCKOCTEN, YroNn Mexay
NPAMBIMU, YTO MEXAY NPAMON U NAOCKOCTbIO, YTON My
NNOCKOCTAMMW; YMEHWE UCNONb30BATh NPU pelleHun 3aaau
W3yyeHHble PaKTbl M TEOPEMbl NIAHUMETPUU; YMEHUE OLLEHUBATb
pa3mepbl 0GBEKTOB B OKPYHKAKOLWEM MUPE; YMEHME ONEpPUPOBAT
NOHATUAMKU: MHOTOTPAHHUK, CEYEHME MHOTOTPaHHMWKA, MPaBUIbHbINA
MHOTOrpaHHUK, MpU3Ma, NMpaMuia, Gurypa u NoBepxXHOCTL
BpalleHUs, LMAKHAP, KOHYC, Wap, ccepa, pa3BepTka NOBEPXHOCTH,
CeYeHUs KOHyca U UMIWHAPa, NapanienbHble 0CU UK OCHOBAHMUIO,
ceyeHue Wapa, NN0CKOCTb, Kacalwasncs chepsbl, UMNUHAPA, KOHYCa;
yMeHUEe CTPOUTL CeYeHMe MHOrorpaHHUKa, n3obpaxartb
MHOTOrpaHHUKM, hUrypbl M NOBEPXHOCTU BPALLEHUSA, UX CEYEHUS, B
TOM YMC/IE C NOMOLLBIO 3NEKTPOHHBIX CPefiCTB; yMEHUE NPUMEHATD
CBOWCTBA reOMeTPUYECKUX PUTYp, CAMOCTOATENBHO
chopMynupoBaTh onpefeneHua ulydaembix Guryp, BbIABUraTh
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rMNoTe3bl 0 CBOMCTBAxX M NMPU3HAKax reoMeTpu4eckux guryp,
000CHOBbIBATL UM ONPOBEPraTh UX; YMEHUE NPOBOSMUTD
knaccupumKkauuio Guryp no pasnuyHbiM NpU3HaKam, BbINOAHATDL
HeoOXoANMble LONONHUTENbHbIE NOCTPOEHNS;

- ymeTb cBOOOAHO OnepupoBaTh NOHATUAMMK: NOWWaAb PUTYpbI,
00beM hurypbl, BEMYUHA Yria, pacCcToAHWE OT TOUKM A0
MJ0CKOCTH, PACCTOAHUE MEXY NPAMbIMU, PacCTOAHNE MEXAY
NIOCKOCTAMK, NAoWaab cdepbl, NIOWAAL NOBEPXHOCTM NUPAMULbI,
NPU3Mbl, KOHYCa, UMAUHAPa, 06beM Kyba, NpAMOYronbHOro
napannenenunena, NMpaMmuasl, NpU3Mel, LUIUHAPA, KOHYCA, Wapa;
YMEHUE HAaX0AWTb OTHOWWEHWe 06beMOB NOOGHBIX Uryp;

- yMeTb CBOOOAHO ONepupoBaTh NOHATUAMU: ABUKEHNE,
napannenbHbli NepeHoc, CUMMETPUA Ha NNOCKOCTU U B
NpOCTPaHCTBE, NOBOPOT, NpeobpazoBaHue nogobus, nofobHbIE
burypsl; yMeHe pacno3HaBaTb paBHble M NoacOHbIe durypbl, B
TOM YUCNE B NPUPOJIE, UCKYCCTBE, apXUTEKTYpE; YMEeHHne
MCNONb30BaTh rEOMETPUYECKUE OTHOWEHUSA, HAXOAUTD
reomeTpuyecKue BeNNYMHLI (ANIMHA, YroA, nnowaab, obbem) npu
pelweHnu 3afay U3 Apyrux yuebHbIX NpeAMeTOB U U3 peasbHol
KU3HK;

- yMeTb CBOOOAHO ONepUpPOBaThL MOHATUAMU: NPAMOYTObHAA
CMCTEMA KOOPAWHAT, BEKTOP, KOOPAUHATLI TOYKHM, KOOPJAMUHATHI
BEKTOpPa, CyMMa BEKTOPOB, NPOU3BEIEHNE BEKTOPa Ha YMCo,
pa3noMeHue BeKTopa no Hasucy, CKanfipHoe Npou3BefeHue,
BEKTOPHOE NPOU3BEJEHNE, YTON MEXY BEKTOPAMKN; yMEHUe
MCNONb30BaTh BEKTOPHLIN U KOOPAMHATHLIA METOA ANA pelleHuns
reoMeTpuyecKux 3afiad v 3afay Apyrux yyebHoix npefMeTos;
onepupoBaTh NOHATUAMK: MaTpULA 2X2 U 3X3, onpefenuTens
MaTpuLLbl, FEOMETPUYECKMIA CMbICA ONpefienuTens;
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- yMETb MOJIEINPOBATh PEaANbHbIE CUTYALMW HA A3bIKE MATEMATUKMU;
COCTaBNATb BbIPaXXEHWA, YPaBHEHUA, HEPABEHCTBA U UX CUCTEMBI MO
\YCNOBMWIO 33a4M, UCCNef0BaTb NOCTPOEHHbIE MOAENN C
Wcnojib30BaHWEM annaparta anrebpbl, MHTEpNpPeTUpPOBaTL
NONYYEHHbIW pe3ynbTar; CTPOUTb MaTeMaTUYeCKMe MOJENH C
NOMOLbIO FEOMETPUYECKUX NOHATUA N BENWUYMH, PEWATH
CBA3@HHblE C HUMK NPAKTUYECKMUE 3aa4M; COCTaBNATH
BEPOATHOCTHYI0 MOJENb N MHTEPNPETUPOBATL NONYYEHHbIN
pe3ynbTaT; pewartb NPpUKNagHble 3ala4n CpecTBaMu
MaTeMaTU4yeCKOro aHanu3a, B TOM YUCe COLManbHo-
5KOHOMMYECKOro U PU3NYECKOTO XapaKTepa;

- yMeHUe BbIGUpPaTh NOAXOAAWMIA METO ANA PelleHUs 3a/1aum;
NOHMMAHKUE 3HAYUMOCTU MAaTEMATUKN B U3YHEHUN NPUPOAHbBIX U
06LEeCTBEHHbIX NPOLECCOB U ABNEHUIA; yMEHWE pacno3HaBaTh
NpoABNEHWE 3aKOHOB MaTeMaTUKW B UCKYCCTBE, yMEHUE NPUBOAUTD
npUMepbl MaTeMaTUYECKUX OTKPLITUIA POCCUACKOW U MUPOBOM
MaTeMaTUYeCKOW HayKu

OK 02 Wcnonb3oBsathb
COBpeMeHHble CpeficTBa
NoWCKa, aHanu3a u
MHTepnpeTauuu MHbopMaLny,
W UHPOPMALMOHHbIE
TEXHONOMMU ANA BbINOAHEHUS
3aj1ay NpotheccMoHanbHOM
NeATeNbHOCTH

B 061acTH LLEHHOCTU HAayYHOTC NO3HAHUA:
-chOpMUPOBAHHOCTb MWUPOBO33PEHUSA,
COOTBETCTBYKIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS
Hayku W 0OWeCcTBEHHOW MPAKTUKK, OCHOBAHHOIMC HA
Manore KynbTyp, CNOCOBCTBYIOUErO OCO3HAHUKD
CBOEro MecTa B MOJWKYIbTYPHOM MUPE;

- COBEpILEHCTBOBAHUE $3bIKOBOW M UYMUTATENLCKOW
KyNbTypbl KaK CpefCTBa B3aUMOJEWUCTBUA MEXy|
NIOALMU U NO3HAHMA MUPA;
- 0CO3HaHMe LEeHHOCTH
rOTOBHOCTb

Hayy HOW DEATEJNILHOCTN,
OCylecTeNATE NPOEKTHYIO n

- yMeTb OnepupoBaTb MNOHATMAMM: pauuoHanbHaa GyHKLMA,
nokasatenbHasa GyHKUUA, cTeneHHas ¢yHKUKA, norapudMmuyeckan
(yHKUMA, TpUroHOMeTpudeckue ¢GyHKUMKM, obpaTHble hYHKLUWK;
YMEHWE CTPOUTL TpadPUK1 M3YYeHHbIX (PYHKUWIA, WCMONL30BaTH
rpaUKK Npy U3yyeHWU NPOLLECCOB M 3aBUCUMOCTEN, NPW PELIEHUM
3afay U3 Apyrux yuyebHblx NpeaMeToB U 3a/1a4 U3 PeanbHOW HU3HU;
BbIpaxaTb GOpPMyNaMu 3aBUCUMOCTH MEX/Y BENUYNHAMMY;

yMeTb ©OnepupoBaTh MNOHATUAMM: TOXAECTBO, TOXJECTBEHHOE
npeobpa3oBaHue, ypaBHEHWE, HEPABEHCTBO, CUCTEMA YPABHEHUI U
HEPaBEHCTB, PaBHOCHIBHOCTb YPAaBHEHWNA, HEPABEHCTB U CUCTEM,
paLMoHanbHble, MppaLWOHaibHble, MOKAa3aTenbHbIe, CTENEHHbIE,

J'IOFapVIqJMW-IECKVIe, TPUTOHOMETPUYECKWE YPABHEHWA, HEPABEHCTBA
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nccnefoBaTeNbCKYIO LEATENBHOCTD MHAUBUAYANLHO W]
B rpynne.

OenageHue YHUBEPCANbHbIMY
NO3HABATENbHBIMU AENCTBUAMU:

B) paboTa c uHopMaumei:

- BNajeTb HaBbIKAMM MNOJYYEHWUA MHGPOPMALMUU U3
WCTOYUHUKOB  pasHbIX  TWMOB,  CaMOCTOSATENbHO
OCYIWECTBAATb MOMCK, aHanu3, CUCTEMATWU3aLUID K
WHTepnpeTaunio MHGOpMaLMKU Pa3UYHBIX BUAOB K
thopM npeacTaBneHuns;

- CO3[1aBaTh TEKCTbl B Pa3/IMYHLIX hOpMaTax C y4eToM
Ha3HaYeHUs MHGDOPMALMM U LENEBOW ayaUTOPUM,
BbIOMpas onTumanbHylo GopMy NpeacTaBieHUs K

yueOHbIMU

BU3yanu3auuu;

- OUeHMBaTb  JOCTOBEPHOCTb,  NEFUTUMHOCTb
WHoOpMauuM, ee COOTBETCTBME NPABOBbLIM U
MOpPanbHO-3TUYECKUM HOpMaM;

- MCNOAb30BaTh CpeAcTBa  MHGOPMALUOHHBIX U
KOMMYHWUKALLMOHHBIX ~ TEXHONOTUA B pelleHuu
KOTHWTUBHBIX, KOMMYHWKaTUBHbIX "
OpraHu3auMoHHBIX  3afad C cobniofieHuem
TpebOBaHU 3ProOHOMUKM, TEXHUKM ©e30macHoCTH,
FMrueHbl,  pecypcocbepexeHus,  NpaBoBbiX U
3TUYECKUX ~ HOPM,  HOpM WH(OpPMaLMOHHON
GesonacHoCTH;

- BNajeTb HaBblKaMKM pacno3HaBaHWA W 3aWWTbI
WHdopMaum,  MHOOpMALUMOHHOM  Ge3onacHocCTK
MMYHOCTH

1 CUCTEMbI; YMeTb pellaTb YpaBHEHUsA, HEpP aBEHCTBA W CUCTEMbI C
NOMOLLbIO Pa3NYHbIX MPMEMOB; pelaTb YpaBHEHNS, HEPABEHCTBA U
CHCTEMBI C NapamMeTpoM; MPUMEHATb YpaBHEHUA, HEPABEHCTBA, UX
CHCTEMbl [ANA  pELEeHUs MaTeMaTMyecKMX 3afady M 3ajgay w3
pa3nnuHbIX 06NacTel HayKKU U peanbHOM KNU3HHU;

yMmeTb  CBOOOAHO  OMEepupoBaTb NOHATUAMU:  [IBUMKEHUE,
napanienbHold  NEPEHOC, CUMMETPUA HA MAOCKOCTM U B
NpOCTpaHCTBE, NOBOPOT, npecOpascBaHue nofobus, nopobHbie
burypbl; yMeTb pacno3HaBaTb paBHble U Nof0OHbIE UrYpLIl, B TOM
4ucne B NPUPOJE, MCKYCCTBE, apxXMTEKType; yMeTb UCMONb30BaTh
reoMeTpuyecKue OTHOWEHUA, HAXOAUTb FEOMETPUYECKUE BENUYMHBI
(pAuHa, yron, nnowanb, obbem) Npu pelleHun 3afay W3 Apyrux
yueBHbIX NpeiMeTOB U U3 peanbHOMN HU3HU
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OK 03 Nnannposarts u
peanu3oBblBaTh COOCTBEHHOE
npogeccmoHanbHoe U
NIMYHOCTHOE pa3BUTHE,
npeanpUHUMATENbCKYIO
[eATeNbHOCTb B
npodeccuoHanbHom cepe,
WCNOAb30BaTh 3HAHMA NO
(PMHAHCOBOW rPamMoOTHOCTH B
Pa3NNYHbIX }KU3HEHHbIX
CUTYaLUAX

B 0bnacTu ayx0BHO-HPaBCTBEHHOMO BOCNMTAHMA:

--  c(hOPMUPOBAHHOCTb HPABCTBEHHOrO CO3HAHUA,
TUYECKOr0 NOBEfEeHNS;

- CNOCOBHOCTb OLEHMBATL CUTYALMIO M NPUHUMATL
OCO3HAHHbIE PEWEHUS, OPUEHTUPYACH HA MOPANbHO-
HPABCTBEHHBIE HOPMbl U LIEHHOCTK;

- 0CO3HaHWe JMYHOro BKNaAa B
yCTOuMBOro Oyayulero;

- OTBETCTBEHHOE OTHOLEHWE K CBOWM POAUTENAM U
(unu) npyrum uYneHam ceMmbH, CO3[@HUIC CEMbU Ha
OCHOBE 0CO3HAHHOTO NPUHATUA LIEHHOCTEN CeMeilHOM
)KU3HW B COOTBETCTBUM C TPafMLMAMKU HAPOMOB
Poccuu:
OsnapeHue
nencTBUAMU:
a) camoopraHu3auua:

- CaMOCTOATENbHO OCYUIECTBAATL MO3HaBaTe/bHYIO
NEeATeNbHOCTb, BbIABAATL Npobnembl, CTaBUTL U
thopMynupoBaTh COOCTBEHHbIE 3ajlaun B
o0Opa3oBaTeNbHOM  [EATENbHOCTM W KWU3HEHHbIX]
CUTYaLMUAX;

- CaMOCTOATE/NbHO COCTaBNATL MJaH  peleHus
npobneMmbl C Y4eTOM WMEWIUXCA  PECYpPCOB,
cO6CTBEHHbIX BO3MOXHOCTEN U NPESNOYTEHUNH;

- 4ABaTb OLEHKY HOBbIM CUTyaUUAM;

cnocobcTBOBaTb  (DOPMUPOBAHUIO U MPOABAEHMIO
WWPOKOI 3pyauLMWU B pasHbiX 001acTAX 3HAHWIA,
NOCTOAHHO NOBLIWATL CBOW 0Opa3oBaTENbHbIA U
KYNbTYPHbLIA YPOBEHb;

NnoCTpo€eHNE

YHUBEPCA/IbHLIMU PErYNATUBHLIMUA

- yMeTb onepupoBaThb NOHATUAMMN: paLuoHanbHble,
WppauMoHanbHble, NOKa3aTeNbHble, CTENEHHbIE, NOrapuMUYecKue,
TPUrOHOMETPUYECKNE YPABHEHWA U HEPABEHCTBA, UX CUCTEMBI;
yMeTb  OnepupoBatb MHOFOTPaHHUK, ceyeHue
MHOTOrpaHHUKa, ky0, napannenenunep, npusma, nupammaa, burypa
W MOBEPXHOCTb BPaLLeHUA, LMIUHADP, KOHYC, Wap, cdepa, cevyeHus
(urypsl BpaweHWUs, NNOCKOCTb, Kacawowasaca cdepsl, LWAUHAPA,
KOHyCa, nowagb NOBEPXHOCTM NUpaMuAbl, NPU3MBL, KOHYC3,
UMAMHApa, naowaab cdepbl, o0b6beM kyba, NpAMOYronLHOro
napannenenunena, NUpamuibl, NPU3Mbl, LMNUHAPA, KOHYCA, Wapa;
yMeHWe N306paxaTh MHOTOrpaHHUKM U NOBEPXHOCTU BPALEHHUSA, UX
CceyeHMA OT pPYKW, C MNOMOWBbID YEPTEMHBIX WMHCTPYMEHTOB U
NEKTPOHHLIX CPeAcTB; yYMeTb pacno3HaBaTb CUMMETPUIO B
NPOCTPAHCTBE; YMETb PacNo3HaBaTb NPaBUIbHLIE MHOTOTPAHHUKU;
- yMeTb OnepupoBaTh NpAMOYroNbHas cucTema
KOOpAMHAT, KOOPAWHATbl TOYKW, BEKTOP, KOOPAMHATHl BEKTOP3,
CKanApHoe NpOW3BeJEeHWe, Yron Mexay BeKTOpaMM, CyMma
BEKTOPOB, NPOU3BEJEHUE BEKTOPA HA YUCNO; HAXOAUTL C MOMOLLbIO
W3yYeHHbIX HOpMYyN KOOPAMHATHI CepefjMHbl OTPe3Ka, PacCcTOAHME
Mexay ABYMA TOUKaMM

NMOHATUAMML

NOHATUAMWK?
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0) caMOKOHTpONb:

MCMONb30BaTb NpueMbl pedieKcMU [ONA  OLEHKM
CUTyaUuK, BbIGOPA BEPHOTO PELIEHMUS;
- yYMeTb OLEHWMBATb PUCKM U  CBOEBPEMEHHO

NPUHMMATL PELIEHMUSA MO UX CHUXKEHMIO;
B) IMOLMOHANBHBLIA  WHTENNEKT, NpeanonarakwLLni
chOpMUPOBAHHOCTb:

BHYTPEHHEN MOTUBALMU, BKIIOYAIOLLEH CTpeMieHue K
NOCTUKEHWUIO LM M yCnexy,  ONTUMKU3M,
MHULMATUBHOCTb, YMEHWE [eACTBOBaTh, UCXOAA W3
CBOWUX BO3MOXHOCTEN;

- 3MNATUK, BKJIKOYAKWEA CNOCOBHOCTb MOHUMATh
AMOLMOHaNbHOE COCTOAHWE APYrUX, Y4uTbiBaTh €ro
NpKU OCYIIECTBAGHUM KOMMYHUKALMKM, CNOCOOHOCTL K
COYYBCTBUIO U COMEPEXUBAHUIO;

- COLManbHbLIX HABLIKOB, BKAOYAOWMX CNOCOBHOCTD

BbICTPauMBaTb OTHOWEHMA C  JPYrUMW  NIIOfbMMU,
3a60TUTbCA, NpOABAATHL WHTEpPEC U paspewathb
KOH(DAUKTBI

OK 04 3ddekTuBHO
B3aMMO/eicTBOBaThL U paboTaTh
B KONNEKTUBE U KOMaHae

FOTOBHOCTb K CaMOpa3BUTUID, CAMOCTOATENLHOCTU U
camoonpefieneHunio;

-OBNajieHWe HaBblKamu y4ebHO-UcCCNenoBaTeNbCKON,
NPOEKTHON U COLMANLHON AeATENBHOCTY;

OBnageHve yYHUBEPCANbHBIMU KOMMYHUKATUBHbLIMU
nencTBUAMM:

0) COBMECTHan feATeNbHOCTb:

NOHUMaTb W  WMCNONbL30BaTh  MpPeMMyLIeCTBa
KOMaHAHOW M MHAMBKUAYANbHON paboThl;

- YMeTb ONepupoBaTb MOHATUAMMU: CNYYANHBIA ONLIT U ClyYyalHoe
cobbiTME, BEPOATHOCTb C/yYalHOro COoObITUSA; YMETb BbIYUCIATH
BEPOATHOCTb C UCNOAb30BaHUEM FPAPUUYECKUX METOI0B; NPUMEHAT
(hOpMybl CIOKEHUA U YMHOKEHUA BEPOATHOCTEN, KOMGUHATOPHbIE
(hakTbl M dOpMyNbl NPU pelleHnn 3aaay; OLeHUBaTb BEPOATHOCTU
peasnbHbIX COObITMIA; 3HAKOMCTBO CO CAy4YalHbLIMU BEIUYUHAMU;
yMeHWEe NPUBOAUTL NPUMEPbI MPOABNEHUA 3aKOHA GONbLIUX YNCEN B
NPUPOJHbBIX U OOLLECTBEHHBIX ABNEHUAX;

- yMeTb CBOOOJHO ONepupoBaTb NOHATUAMU: CTeNeHb C LefblM

NOKa3aTenem, KOpPEHDb HaTypaanon creneHn, CreneHb C
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- NpUHWMaTL LEAM COBMECTHON [JeATenbHOCTH,
OpraHM30BbIBaTb W KOOPAMHWPOBATL AENCTBUSA MO ee
[IOCTUMEHWIO:  COCTaBNATb  NNaH  felicTeuii,
pacnpefensitb poau C YYETOM MHEHWUIN Y4aCTHUKOB
obcymaaTb pe3ynbTaThl COBMECTHOI paboThl;

- KOOPAWHUPOBATb W BLINONHATE PaboTy B YCNOBUAX
peantHoro, BWUPTYansHOro U KOMOUHWPOBAHHOIO
B3auMOfIENCTBUS;

- OCYWeCTBAATb  MO3UTUBHOE  CTpaTerMyeckoe
noBefleHe B Pa3NUUHbIX CUTyauusAX, NPOABAATH
TBOPYECTBO M BOOOpaxKeHue, 6biTb UHULMATUBHBIM.
OBnafieHMe  yHUBEpPCanbHbIMM  PEFYNATUBHBIMM
NeNCTBUAMMN:

r) npuHATWe ce6a 1 Opyrux nopeii:

- NPUHUMATb MOTMUBbI M apryMeHThl Apyrux Niogei npu
aHanu3e pe3ynbTaToB JEeATeNbHOCTH;

- NpU3HaBaTb CBOE NPaBO W NpPaBo APYrux NOAeA Ha
oWUOKK;

- pa3BuBaTb CNocOOHOCTL MOHMMATb MUP C MO3ULMUHU
[pyroro yenoseka

pauMoHanbHbIM  NOKasaTenem, cTeneHb C  [EACTBUTENbHbIM
(BelwecTBeHHbIM) NOKa3aTenem, 1orapudm YUcna, CUHYC, KOCUHYC U
TaHreHC NPOM3BONbHOMO YNCN3;

- yMeTb CBOOOJHO ONEpupoBaTh MOHATUAMMW: rpaduk dyHKUUK,
obpaTtHas ¢yHKUMA, KOMNOo3numa QyHKLUIA, NuHedHasa $yHKLKSA,

KBajpaTuHas  dyHKUWA, CcTeneHHas  QYHKUMA C  LefbiM
nokasatenem,  TPUrOHOMETpUYecKMe  QYHKUMKM,  0DOpaTHble
TPUFOHOMETPUYECKUE hyHKU MY, nokasaTenbHas "
norapummuyeckas QyHKUMU; yMeTb CTPOUTL FpaduKu YHKUMA,

BbINONHATL Npeofpa3oaHna rpaduKoe DYHKLUIA;

- yMeTb UCMO0Ab30BaTh rpadMKKM DYHKLKMIA ANA U3YYeHUs NpoLLeccoB
W 3aBUCUMOCTEN MNpWU peWeHWn 3afad M3 Apyrux yuebHbix
npeaMeToB W W3 peanbHOM KWU3HKM; Bblpaxarb (opmynamu
3aBUCUMOCTU MEXY BeNNYNHAMMK;

cB06OHO  ONMEpMpoBaThb MOHATUAMU: UYETHOCTb  YHKLUMK,
NepUOAUYHOCTD QyHKLNNY, OrpaHUYeHHOCTb hYHKLUK,
MOHOTOHHOCTb (YHKUMM, 3KCTpeMyM GbyHKUMKM, HauGonbliee w
HauMeHbllee 3HaYeHWUs PYHKLWNM HA TPOMEXYTKE; YMeTb NPOBOAUTH)
nccnegoBanue hyHKLUUY;

- yMeTb MCMONb30BaTb CBOMCTBA U rpacMKn YHKUKUIW ANA peleHus
VpaBHEHWI, HEPABEHCTB M 3ajay ¢ MapameTpamu; u3obpaxartb Ha
KOOpAMHATHOM NNOCKOCTU MHOXECTBA pelleHUin ypaBHEHUN,
HEpaBEHCTB M UX CUCTEM

0K 05 OcywecTBnATb YCTHYIO U
MUCbMEHHYIO KOMMYHMKAL{WIO
Ha rocyapcTBeHHOM fA3blKe
Poccuitckoit Pepepaumm ¢
yueToM 0coBeHHOCTEN

B 061aCTW 3CTETUYECKOrO BOCMUTAHUA:

- 3CTETUYECKOE OTHOWEHKUE K MUY, BKNIOYAA ICTETUKY
6bITa, HAy4YHOro N TEXHNYECKOro TBOpPHECTBA, CNOPTa,
TPyAa n 06LI.I,€CTBEHHI:IX OTHOLIEHWUN;

- CNoCoOHOCTb BOCNPUHNMATL pasiM4HbIE BUAbI

- yMeTb OnepupoBaTb MNOHATUAMK: CpefHee apuQMeTUYecKoe,
MeAWaHa, Haubonbllee UM HaWMeHbllee 3HAYEHUs, pa3max,
avcnepcusa, cTaHfapTHoe OTKNOHEHWE YncnoBoro Habopa; ymeHue
W3BNeKaTb, MHTEPNpPeTMpoBaTh MHGOPMaLWIO, NPeACcTaBleHHYIO B
Tabnuuax, Ha pauarpammax, rpadukax, OTpaxalolyl CBOWCTBA

UCKYCCTBA, Tpagnuhmn U TBOPYECTBO CBOEIO U APYrux

PealibHbIX NpoueccoB U ABNEHUN; NpepcTaBiiaTb MH¢)OpMaL|,VIK) C
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COLMAnbHOTO U KyNbTYPHOTO
KOHTeKCTa

HapojoB, oOlWywWwaTb 3MOLWOHANbHOE BO3JeACTBUE
MCKYCCTBA;

- yOEX[OEHHOCTb B 3HAYUMOCTM [A JIUYHOCTU U
oblecTBa OTEYECTBEHHOr0 M MUPOBOrO WCKYCCTBA,
ATHUYECKMX KYAbTYPHbIX TPagMUMA U HapORHOrQ

TBOPYECTBA,
- FTOTOBHOCTb K CaMOBbIPpaXEHWIKD B pa3HbIX BUaX]
UCKYCCTBAa, CTpeMneHune NMPpoABNATb KayecCTBa

TBOPYECKON NNYHOCTH;

OBnageHne yYHUBEPCANbHBIMM KOMMYHUKATUBHBLIMU
nencTBUAMM:

a) obweHue:

- OCYlWecTBAATL KOMMYHMKaUMU BO Bcex cdepax
MKU3HK;

- pacno3HaBaTtb HesepbanbHble cpefacTsa 0OLWeHMs,
MOHUMATb 3HayeHue COLIMANbHbIX 3HAKOB,
pacno3HaraTtb NPeAnochiNKU KOHPAUKTHBIX CUTYaLUIA
M CMATYATH KOH(INKTHI;

- pa3BepHYTO W TOTMYHO M3NaraTb CBOIO TOMKY 3peHUA
C MCNONb30BaHUEM A3bIKOBbIX CPE/CTB

10MOlWbI0 TabauL W AMarpaMmm; WCCNEfoBaTb CTAaTUCTUYECKME
[aHHbIE, B TOM 4YMCie C NPUMEHeHMeM rpaduyeckux MeToAoB U
3NEKTPOHHbIX CPEACTB;

YMEeTb ONepupoBaTb MOHATUAMM: TOYKA, NpAMas, NNOCKOCTb,
NPOCTPAHCTBO, ABYTPaHHbIA Yrofl, CKpeluBalowWwmnecs npamble,
napannenbHocTb M NepneHaMKYASAPHOCTb NPAMbIX U MAOCKOCTEW,
Yol MeXay NPAMbIMKM, YTOA MeXay NpAMOi M NACCKOCTbIO, Yron
MeXay MNOCKOCTAMMW, pacCcTOsHME OT TOYKM [0 NAOCKOCTW,
PacCTOAHWE MEXAY NPAMbIMM, PACCTOAHUE MEXAY NNOCKOCTAMY;

- YyMeTb MCMONb30BaTh NMpW PeWeHUN 3afjady M3yyeHHble (akTbl 1
TEOPEMbl NNaHUMETPUU; YMEHWE OLEHMBATb pa3mepbl 0OBLEKTOB
OKpY)KaloLero Mupa

OK 06 NpoasnaTe rpaxaaHcKo-
NaTPMOTUYECKYIO MO3ULMIO,
[IEMOHCTPUPOBATb OCO3HAHHOE
NnoBeJeHMe Ha OCHOBE
TPafULMOHHbIX
o6LieyenoBeYeckmx LIEHHOCTEN,
B TOM YUCAE C y4eToM
rapMoHU3aLUMm
MEXHALMOHANBHBIX W

OCO3HaHue 06yl-lal0LI.|,l/IMVICﬂ
rpam,u,aHCKoﬁ UWOEHTUYHOCTHN;
- UencHanpaBneHHOE pa3BuUTue BHyTpEHHeﬁ no3nuun

POCCUIACKOW

- YyMETb ONEpPUPOBaTL NOHATUAMMW: NPAMOYTONbLHAA CUCTEMA
KOOPAMHAT, KOOPAMHATLI TOYKW, BEKTOP, KOOPAMHATbI BEKTOPA,
CKanApHoe NpoW3BeflEHWe, YION MeXy BEKTOPaMK, CYyMMa
BEKTOPOB, NPOU3BeJeHNE BEKTOPA HA YNC0; HAXOAUTL C MOMOLLbID
W3yYeHHbIX (POPMYN KOOPAMHATLI CEPeANHbI OTPe3Ka, paccToaHune
MeXay ABYMA TOUYKAMMK;

-yMeTb BbIGMPaTh NOAXOAALMA U3YYEHHbIA METOA 119 PelleHus
3afjayM, pacno3HaBaTh MaTeMaTMyeckue QakTbl U MaTeMaTMYeCKue

MMYHOCTM  HA  OCHOBE  JlyXOBHO-HPABCTBEHHbIX
LeHHocTelh  HaposoB  Poccuickon  QPepepauuu,
UCTOPUYECKUX 7 HALMOHANbHO-KYbTYPHbIX
TpaauUuin, QOpMUPOBAHWE  CUCTEMbI  3HAYUMbIX
LIEHHOCTHO-CMBbICJTOBbIX YCTAHOBOK|
AHTUKOPPYNLMOHHOTO MUPOBO33peEHUS,

Moaenn B NPpUPOAHLIX U 06I.I.I,E.'CTBeHHbIX ABNEHUAX, B NCKYCCTBE;
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MEXPENUrno3HbIX OTHOLWEHMUA,
NPUMEHATb CTaHAAPTbI
AaHTUKOPPYNLMOHHOIO
noBefeHns

npaBOCO3HaHUA, 3KONOTrM4eCcKon KYNbTYPbl,
CNOCOOHOCTU CTaBUTL uenn U CTpoUTb HU3HEHHLIE
MAaHbl;

B vactu rPaXaaHCKoro BOCNUTaHUA:

- O0CO3HaHWe CBOUX KOHCTUTYUMWOHHLIX TMpaB W
O6H3aHHOCTEVI, YBaxe€HWE 3aKOHa U NpaBonopaaKa;

- npuHATHUE TPagUUMOHHBIX HaUWOHalbHbIX/

06LleYenoBeYecKknx TYMaHUCTUYECKUX 7
NEeMOKPATUYECKUX LIEHHOCTER;

- rOTOBHOCTb NpPOTUBOCTOATh UJeonoruu
DKCTPEMMN3MA, HaLMOHANNU3Ma, KceHodhobum,

NMCKPUMMHALMKM N0  COLMAbHBIM, PENUTHO3HBIM,
pacoBbIM, HALLMOHANLHLIM NPU3HAKAM;

- FOTOBHOCTb BECTM COBMECTHYI [AeATeNbHOCTb B
WHTepecax rpa¥aaHckoro obuiecTBa, yyacTBOBaTh B
caMoynpaBneHuu B obuieo6bpa3oBaTenbHo
OpraHu3aummn u AeTCKO-IOHOWECKNX OPraHn3aunsx;

- YMeHMe B3aMMOJENCTBOBaTb C COLMANBHLIMU
MHCTUTYTaMW B COOTBETCTBUM C MX (YHKUMAMK U
Ha3HaueHuneM;

- TOTOBHOCTb K TyMaHWTapHOW W BONOHTEPCKOM
neATeNbHOCTH;

NaTPUOTUYECKOrO BOCMMUTAHMA:

- C(hOPMUPOBAHHOCTb POCCMWCKON rpaMgaHCKOoW
WAEHTUYHOCTW, NATPUOTU3MA, YBANKEHUA K CBOEMY
Hapofjy, YyBCTBa OTBeTCTBeHHOCTW nepep PoawHon,
ropLocTi 3a CBOW KpaW, ceol PoauHy, CBOW A3BIK U
KyNbTYpY, npowsoe “ HacTosAlee
MHOTOHaLMOHaNbHOro Hapoga Poccum;

YMeHUe NPUBOANTL NPUMEPLI MATEMATUYECKUX OTKPBITHIA
POCCUNCKON U MUPOBON MAaTEMATUYECKOMN HAyKK.

- yMeTb ONepUpPOBaTh MOHATUAMMU: CNYYANHBLIA CNLIT U CNyYaliHoe
cobblITUE, BEPOATHOCTb C/YYaMHOTO COOLITUA; YMEThb BLIYUCIATD
BEPOATHOCTb C UCNONB30BaHUEM rpauyecKUx METO0B; NPUMEHATh
(hOpMyNbl CNOMEHUA U YMHOKEHUA BEPOATHOCTEN, KOMOUHATOPHbIE
thakTbl U hOpMyNbI NPU pelleHUun 33/ay; OLEHUBATb BEPOATHOCTU
peanbHbIX COOLITUIA; 3HAKOMCTBO CO CAYYalWHbIMU BENUYUHAMM;
yMEHWE NPUBOANTL NMPUMEPbI NMPOABEHUS 3aKOHa GONbLWUX YUCEN B
NPUPOAHbIX U 0OLWECTBEHHBIX ABNEHUAX

20



- LIEHHOCTHOE OTHOWEHWE K TOCYAAPCTBEHHBIM
CUMBONAM, NCTOPUYECKOMY U NPUPOJHOMY Hacnefuio,
namATHWKaM,  Tpaguuuam  HapopoB  Poccum,
nocTuxeHuam Poccun B Hayke, UCKYCCTBe, CnopTe,
TeXHONOrUAX U TpyAe;

- upeiiHas yoemaeHHOCTb, TOTOBHOCTb K CYMEHMIO 1
3awmte OTeyecTBa, OTBETCTBEHHOCTb 3@ €ro cyfboy;
OCBOEHHbIE obyyatowmmucs MeXnpemeTHbIEe
MOHATMA W YHWUBEpCanbHble y4yebBHble AeilcTBMA
(perynaTusHble, No3HaBaTeNbHbIE,
KOMMYHWKaTUBHbIE);

- CNOCOBGHOCTb UX UCNONb30BAHUA B NO3HABATENLHOM
M COUMANbHOW  NpaKTUKe,  TOTOBHOCTb K
CaMOCTOATENbHOMY NIAHUPOBAHMIO U OCYLLECTBAEHUIO
yuyeBHOM fleATenbHOCTH, oOpraHusauyum yyebHoro
COTPYAHUYECTBA C Nefaroruyeckumu paboTHUKaMu u
CBEPCTHMKAMKM, K  y4acTMi0O B MOCTPOEHWUU
WHAUBUAYaNbHOW 0Bpa3oBaTENbHON TPAEKTOPUHU;

- OBNAfileHMe HaBblKaMu y4ebHO-uccne1oBaTeNbCKOM,
NPOEKTHOW U COLMaNbLHON AeATENbHOCTH

0K 07 CopeiticTBOBaTH
COXPAHEHWID OKpYyHaloLLlen
Cpefbl, pecypcochepeeHuio,
NPUMEHATH 3HaHMsA 00
M3MEHEHUU KNUMAT],
NPUHLMNBI BEPEXINBOro
NpPOM3BOJCTBA, IPPEKTNBHO
AEeNCTBOBATh B Ype3BblYalHbIX
CUTYaUMAX

- He TMpWHUMaTL [elcTBUS,
OKpYKalollei cpepe;

yMeTb  NPOrHO3MpOBaTh
SKONOrMYecKkMe nocnefcTBUsA
IeNCTBMIA, NPeOTBPALLATD UX;
- pacwupuTb ONbIT AEATENLHOCTUM 3KONOTMYECKOM
HanpaBNeHHOCTK;

npuHOCAWKME Bpen

H66J'IaFOI'IpVIﬂTHbIE
npeanpuHUMaeMbIX

yMeTb ONepuMpoBaTb MNOHATUAMM: (YHKUMA, HenpepbiBHAA
(yHKLMA, NpOU3BOSHAA, NepBo0OPa3Has, ONpeaeNeHHbIi UHTerpan;
YMETb HaXOAWTb NPOU3BOAHbLIE 3NEMEHTAPHBIX (BYHKLMKA, UCNONb3YA
CNpaBOYHbIE MaTepuanbl; MCCNefoBaTb B NPOCTEAWMUX CNYy4aAAX
(DYHKLMU Ha MOHOTOHHOCTb, HAXOAUTb HaMbONbLWWE N HaUMEHbLINE
3HaYeHWs  QYHKUMA;  CTPOUTb  rpadUKM  MHOFOYNEHOB C
WCNOAb30BAHWEM annapaTta MaTeMaTUYecKoro aHanusa; NPUMEHATH)

NPOU3BOJHYID NpWU peEWEHHUHU 3d4a49 Ha [OBUXKEHUE; peELWATh

NPaKTUKO-OPHUEHTUPOBAHHbIE 3aja4u Ha Hanbonblune n
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- pa3pabatbiBaTh NAaH peweHUs NpobaeMbl C y4eToM
aHanu3a MMeKLNXCH MaTepuanbHbIX "
HemaTepuanbHbIX pecypcos;

- OCYWeCTBAATL LeNeHanpaBneHHbli NOUCK nepeHoca
cpeAcTB U cnoco6oB AedcTBUA B NPOGECCUMOHANBHYIO
cpeay;

- yMeTb MEpeHOCUTb 3HAHUA B MO3HABATE/bHYIO W
NPaKTUUYECKYI0 001aCTH KU3HEJEATENBHOCTH;

- npepnaraTtb HOBble MPOEKTH, OLEHMBATb UAeU C
NO3WLMKU HOBU3HbI, OPUTMHANBHOCTH, MPaKTUYECKOMN
3HAYUMOCTH;

- JaBaTb OLEHKY HOBbIM CUTyaLMUAM, BHOCHTb
KOpPPEKTMBbI B [eATeNbHOCTD, OLEeHUBaTh

HaWMeHblUMe 3HAYEHWA, HAa HAxXOXOEHME MNyTW, CKOPOCTU U
YCKOpeHuA;

- yMeTb ONEpWpoBaTb MNOHATUAMMU: [BUXKEHWE B MPOCTPaHCTBE,
nopobHble ¢urypsl B NpPOCTPAaHCTBE; WCNOAb30BaTb OTHOLWEHME
naowaneid noBepxHoCTeir M 00bEMOB NOACOHLIX GUryp npw
pelweHnn 3apay;

yMeTb BbIYMCNATb FeoMeTpuYeckue BennuuHel (AnAuHa, yron,
niaowans, obbem, NaowWags NOBEPXHOCTU), UCMONb3YA U3YYEHHbIE
thopMyNbl U METOAbI

COOTBETCTEBME PE3YNALTATOB LIENAM




[IpakTnueckas peanusanys LEIU U 3a1a4 BOCIIUTAHUS OCYILECTBIAETCS B PAMKAX CICAYIOIINX
HaIpaBJICHUH BOCIUTATEIBbHOM paboThl TexHUKyMa. Kaxoe n3 HuX npeacTaBiIeHo B
COOTBETCTBYIOILIEM MOJYJIE.

Moayns 1. I'paxkgancko-naTpuoTHYECKOE

Monynsb 2 IIpodeccronanbHO-OpueHTHpYIOIIee (Pa3BUTHE Kapbephl)
Monynb 3 Dkonoruueckoe

Monynb 4 CriopTUBHOE U 310pOBbECOEperaronee

Monayns 5 CTyzeHYecKoe caMmoyIpaBieHUE

Monayns 6 KynbTypHO-TBOpUECKOE

Monyins 7 buzHec-opueHTHpyo1iee (MOJI0IEKHOE IPEATPUHUMATEILCTBO)

VVVYVVYYVYYVYYVY

Mopyns 8 IIpaBoBoe HarpaBieHuE

1.3. KosimuecTBO 4aCOB Ha OCBOEHHE MPOTrPaMMBbI JUCHUIJIMHBI:
O06bem oOpa3oBaTeNbHOM porpammbl 234 yac

23



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

Bup yueOHoii padoTbl

Oobvem uacos

Y4eOHas Harpyska o0y4aromuxcs (Bcero) 234
B TOM 4HcCJIe:
OcHOBHOE co/lep:KaHue:
TEOPETUIECKOE O0yUeHUE 80
MIPaKTUYECKHUE 3aHATH 102
KOHTPOJIbHBIC PAaOOTHI 14
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJlEPKAHUE:
MPAKTUYCCKHUE 3aHATHSI 38
KoncyabTanuu:
B TOM 4HcCJIe:
3alUTa UHIUBUYaTbHOTO MIPOEKTa 2
KOHCYJIBTAITUH 110 TIPOMEKYTOYHOM aTTECTAINN 4
IIpomexyTouHas arrectauus B ¢popme Ik3aMeHa (2 cemecTp) 10
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2.2. TemaTH4ecKHUil JIAH U COJlep:KaHMe Y4eOHOM U CUMIIIMHbBI

MartemaTuka

Peasmsyembie moay/iu

O0bem
HaumeHoBaHMe pa3/iesioB U TeEM Conep:xanue y4eOHOro MaTepuaa, NpakTu4eckue 3aHATHS PIIB/dopmupyembie
4acoB
OK, IIK
1 2 3 4
Paznen 1. IloBTOpenne kypca
N Cooepotcanue yueonozo mamepuana: 16 1,2
MATEeMATHKH OCHOBHOI IIKOJIbI.
Tema 1.1 llenu 1 3a7a4u MaTEeMaTUKHU B . M1 M2 M4 M5 M7
. . ba3oBble 3HaHUS IO MaTeMaTHKE B MPOGECCHOHATBHON U B
MOBCEHEBHOM U NTpodecCHOHATbHON 1-2 HOBCETHEBHOH TeSTENbHOCTH 2 OK
JeSITETIbHOCTH. ) 01020304 05091011
Tema 1.2 Yucna u Beruucienus. Boipaskenus JleiicTBHS HAl TOJIOKUTENBHBIMU M OTPULIATEIHLHBIMU I1K
H UX Hpeo6pagoBaHH;{_ HpoueHT. (H3 N(_)l) 3-4 YHuCJIaMU, OOBIKHOBEHHEBIE U JACCATUYHBIC I[pO6I/I I[eﬁCTBHﬂ 2 4.1
HaJ CTENEHSIMU, (OPMYIIBI COKPAILIEHHOTO YMHOKEHUSI. 5.1-5.4
[TpoueHTh! pocThie U ciokHbIE. CIOCOObI MX BBIUKCIEHHUSL. 6.1 6.2 6.4
Tema 1.3 YpaBHeHUs U HEpaBEHCTBA. Jlunelinble, KBaipaTHbIE, APOOHO-PALIMOHATIBHbIE YPAaBHEHUS
Cucremsl ypaaenuii. (I13 Ne2) 5-6 U HepaBeHCTBA. CHCTEMBbI IMHEHHBIX YPaBHEHUN U 2
HEPaBEHCTB.
Tema 1.4 OyHkuyu u rpaduKkH. [Tonstue pynkunu, cnocoObl 3ananus GyHkuuu. CBoiicTBa
(byHKIMU: 00J1aCTh ONpeieeHus, 00J1aCTh 3HAYSHUS
7-8 (yHKIIMH, Y€THOCTh, HEUETHOCTh, MOHOTOHHOCTb, 2
HKCTPEMYMBI, IPOMEKYTKH 3HAKOIOCTOSIHCTBA, HYJIU
¢dyskiun. [Toctpoenue rpagukoB PyHKIMM.
Tema 1.5 ['eomeTpus Ha MIOCKOCTH.
9-10 Bunbl minockux GUryp v Ux miomas. 2
Tema 1.6 BxogHOl KOHTPOIIH Boruncnenus u npeoOpasoBanusi. Y paBHEHHS U
11-12 | nepaBeHctBa. ['eomeTpus Ha miockocTd. OYHKINU U UX 2
rpaduxu.
IIpodeccnonabHO OPHEHTHPOBAHHOE COAECPKAHME!
Tema 1.7 Pemenue npakTuko- 13-14 [TpakTHKO-OpUEHTHPOBAHHBIE 337]a4l B Kypce T€OMETPHH Ha 2

IIJIOCKOCTH.
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opueHTHpOoBaHHBIX 3a1a4. (I13 Ne3)

Tema 1.8 Pemenne npakTuko-

15-16 [TpocThie U CIIOKHBIE MPOLEHTHI B TPO(ECCHOHATBHBIX 5
opueHTHUpoBaHHBIX 3a1a4. (I13 Ned) 3a/1a9aXx.
Pa3jien 2. OcHOBBI TPUTOHOMETPHH.
Cooepotcanue yueonozo mamepuana: 42 1,2
Tpuronomerpuyeckue pyHKIuM.
Tema 2.1 YucnoBast OKpY>KHOCTb. UucnoBas OKpy>KHOCTb, €IMHUYHASL OKPYKHOCTb. M1 M2 M4 M5 M7
Paaguannas Mepa yria. 17-18 | Papgunannas mepa yria. [IoBOpoT TOUKH BOKPYT Hayaja 2 OK
KOOPJIMHAT. 010203040509 1011
Tema 2.2 TpuroHOMeTpHUYECKUH KPYT. 19-20 Brluncienue 3Ha4eHUN KOCUHYCA, CHHYCa, TAHI'€HCA U 5 IIK
KOTAHI'€HCA C TOMOIIBIO TPUTOHOMETPUYECKOTO KPyTa. 4.1
Tema 2.3 TpuronomeTpuyeckue QyHKIHM 21-22 Onpeznenenue cUHyca, KOCUHYyCa, TAHT€HCA U KOTaHIeHCA. 2 5.1-5.4
MPOH3BOMILHOTO yra, wncia. (I3 Ne5) 3HaKY TPUTOHOMETPUUYECKHUX (YHKIUI 110 YETBEPTSIM. 616264
Tema 2.4 3aBUCUMOCTH MEX]Ty CHHYCOM,
OJHOTO ¥ TOTO %€ YIIIa. KOTaHI'€HCOM OJIHOT'O U TOT'O K€ YIJIa.
Tema 2.5 OCHOBHBIC TPHTOHOMETPHHECKHE 25-26 Tpuronomerpudeckue ToxaecTBa. CHHYC, KOCHHYC U 2
roxnectsa. (113 Ne6) TAHTEHC YIJIOB O, U —0.
Tema 2.6 ®opmyiel npusenenus (I13 Ne7
pMYy p ( ) 27-28 | ®opMyIbl IpUBEICHUS. 2
Tema 2.7 Cunyc, KOCUHYC, TAHT€HC CYMMBI Cunyc, KOCHHYC, TAHT€HC CYMMBI U Pa3HOCTH JIBYX YTJIOB. 5
¥ paszHocTH ABYX yrioB. (I3 Ne8) 29-30 | IIpeoOpa3zoBaHUs MPOCTEHIINX TPUTOHOMETPUIECKUX
BBIPAKCHU.
TeMua 2.8 Cumyc, KoCHHYC, TaHTeHC 31.3p | CHHYC, KOCHHYC, TAHIeHC JBOiiHOTO yria. [peoGpasosanus 2
nsoiinoro yria. (I3 Ne9) MIPOCTEUIINX TPUTOHOMETPUUYECKUX BBIPAKCHUM.
Tema 2.9 Cunyc, KOCHUHYC, TAHT'€HC CuHyc, KOCUHYC, TAHT'€HC TTOJIOBUHHOT'O YTIJIa. 5
TIOJIOBUHHOTO YTJIA. 33-34 | [IpeoOpa3zoBaHUs MPOCTEHIIIMX TPUTOHOMETPHUICCKUX
BBIPAKCHU.
Tema 2.10 OyHKIIMM U UX CBOKCTBA. O6uacTh onpeaeneHuss 1 MHOKECTBO 3HaYEHUH (PyHKIINH.
CriocoOb1 3aanust PyHKITHIA. 35-36 | YéTHOCTh M HEUETHOCTH, MEPUOUYHOCTD (DYHKIIUH. 2

CnocoObl 3a1anus QYHKIUH.
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Tema 2.11 Tpuronomerpuueckue GpyHKIUH,
UX CBOWCTBA U IpauKu.

OO6uacTh onpeeneHus 1 MHOXKECTBO 3HAYCHHIA
TPUTOHOMETpHUECKUX GYHKIMI. YETHOCTh U HEUETHOCTD,

37-38 .

NEPUOIMIHOCTh TPUTOHOMETpUUecKUX pyHKIuii. ['paduxu
TPUTOHOMETPUUYECKUX (PYHKLUH.

Tema 2.12 TIpeobpazoBanue rpaguKoB [TapannensHbIi IEPEHOC, CKATHE U PACTSIKEHHE TPapUKOB

Tpuronomerpuueckux pynkmui. (I3 Nel0) 39-40 | tpuroHomerpuueckux (ynkuuil. [Ipeobpaszosanue
rpaMKOB TPUTOHOMETPUYECKHUX (PYHKIHUH.
IIpodeccnonabHO OPHEHTHPOBAHHOE COJlEPKAHUE:

Tema 2.13 Penienne npakTuko-

Ty Py, 41-42 Onucanue NPOH3BO/ICTBEHHEIX IPOLIECCOB C MOMOLIBIO
rpaduKoB (PyHKITHIA.

Tema 2.14 Pemenue npaxTuko- Hcnonp30BaHne CBOMCTB TPUTOHOMETPHUYECKUX (DYHKIUN B

opueHTHpoBaHHBIX 3a1a4. (I3 Nel2) 43-44 NPODECCHOHATBHBIX 3a1auaX.

Tema 2.15 ObpatHbie TPHTOHOMETPHHECKHE OO6parHble Tpuronomerpuyeckue GpyHkuu. Mx cpoiicta u

bynxmn. 45-46 rpaduKu.

Tema 2.16 TpuronHomeTpuiecKre ypaBHCHHUS Pemenune nmpocTeldmmx ypaBHEHH Bua COS X=a. Pemennii

Bujia Cos X=a (I13 Nel3) 47-48 YPaBHEHUH CBOIALINECS K KBAaAPATHBIM, OJHOPOIHBIE
TPUTOHOMETPUUECKHUE YPAaBHEHUS, yPaBHEHUS peliacMble
Pa3I0KEHUEM Ha MHOKHUTEIH.

Tema 2.17 Tpuronomerpuiecke ypaBHEHUS Pemenne npocTeimmx ypaBHeHHi Buia Sin X=a. Perenuii

Buja Sin x=a (I3 Nel4) 49-50 YPaBHEHUH CBOIALINECS K KBaAPATHBIM, OJHOPOIHBIE
TPUTOHOMETPUUECKHUE YPAaBHEHUS, yPaBHEHUS peliacMble
Pa3I0KEHUEM Ha MHOKHUTEIH.

Tema 2.18 Tpuronomerpuueckue ypaBHEHUS Pemenne npocrenmux ypaBHeHu Buaa tg X=a. Pemenuit

Bujia tg X=a (I3 Nelb) 51.57 YPaBHEHUH CBOIALINECS K KBAJAPATHBIM, OJHOPOIHBIE
TPUTOHOMETPUUECKHUE YPAaBHEHUS, YPaBHEHUS peliaeMble
pa3I0KEHUEM Ha MHOKHUTENH.

Tema 2.19 TpuronomerpuuecKue

nepasercraa. (I3 Nel6) 53-54 | [Ipocreiimue TPUTOHOMETPUIECKNE HEPABEHCTRA.

Tema 2.20 CucteMbl TPUTOHOMETPUYECKHX

55-56 | Cucremsl npocTeHINX TPUTOHOMETPUYECKHX YPAaBHEHUH.

YPaBHEHUH.
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Tema 2.21 KonTtponbhas padota « OCHOBBI

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH. 2
TPUTOHOMETPHUID). 57-58 Penienne TpUroHOMETPUYECKUX YPABHEHUH M HEPABEHCTB.
Pa3jnen 3. Crenenu n kopHu. CTeneHHasi

Cooepoicanue yueonozo mamepuana: 20 1,2
byHkus.
Tema 3.1 ARH(bMeTquCKHH KOpeHb 59-60 [TonsTHe apruMeTHIecKoro KOpHs N-Oi CTENEHH U3 2 M1 M2 M4 M5 M7
HaTypaJIbHOH CTCIICHH. ) neicTBUTENBpHOrO unciaa. CBoMCcTBa KOpHS N-01 CTENEHH. OK

010203040509 1011
Tema 3.2 [IpeoOpa3oBaHue BEIpAKEHHIA C
KOpHsIMH N-0if crenenn. (I3 Nel7) 61-62 | IIpeoOpazoBaHne UPpPALIMOHAIBHBIX BEIPAKCHUH. 2 K
Tema 3.3 CremneHs ¢ palluOHATBHBIM U 4.1
neificTBaTeNbHBIM HOKazaTesneM. (113 Nel8) 63-64 | IloHATue creneHu ¢ Jit0OOBIM PALIMOHAIBHBIM [TOKA3aTEIIEeM. 2 5.1-54
6.1 6.2 6.4

Tema 3.4 [IpeoOpazoBaHue BbIpaKEHUH C
PAIHOHATBHBIM U ACHCTBHTEIbHBIM 65-66 Hpveo6pasoBaHHe BBIPQ)XEHUH C PaLlMOHAIBHBIM U 2
nokasarenem. (I13 Nel9) JEMCTBUTEIbHBIM MTOKA3aTEIICM.
Tema 3.5 Crenennas GyHKIMS U e
CBOMCTRA. 67-68 | CrenenHas (yHKuus, ee CBOWCTBA U rpaduk. 2
Tema 3.6 B3anmooOpaTHbie PyHKINH. 69-70 | BsammooGpaTHbie dyHKIHI. 5
Tema 3.7 Uppaunonansasle ypasaenus. (I3 PaBHOCHJIBHOCTE MPPALIMOHATIBHBIX YPABHEHUI. MeTO b
Ne20) 71-72 | peuieHus uppalMoOHAIbHBIX ypaBHEHUH. Pemenuii 2

UpPaMOHATBHBIX YPAaBHEHHH.
Tema 3.8. Pemmenue npparroHaIbHBIX PaBHOCHJIBHOCTE MPPALIMOHATIBHBIX YPABHEHUI. MeTO b
ypaBuenwuii. (I13 Ne21) 73-74 | peuieHus uppaloOHAIbHBIX ypaBHEHHH. Pemenuii 2

UpPaIMOHATHHBIX YPaBHEHH.
Tema 3.9 Pemenue upparmoHanbHbIX PaBHOCHIIBHOCTD MPpAIMOHATIBHBIX HEPABEHCTB. MeTOabI
HepaseHcTs. (I13 Ne22) 75-76 | pemieHHs UppaIMOHATFHBIX HEPABEHCTB. Perenunit 2

UppallMOHATILHBIX HEPABEHCTB.
Tema 3.10 KonTponbHas padorta «CreneHn [Ipeo6pa3zoBanre BbIpaKeHHH ¢ pallMOHAIBHBIM U

77-78 | meiicTBUTENnbHBIM MOKa3aTeneM. CteneHHas QyHKIHUS. 2

U KOPHUY.

Pemenne nppanvoHaIbHBIX YPABHEHUI U HEPABEHCTB.
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Pa3nea 4. IlokasaTeabHast pyHKIus.

Cooepoicanue yueonozo mamepuana: 18
Tema 4.1 IToka3atenbHas GyHKIUA, €€
CBONCTBA U rpadUK. 79-80 | Iloxa3arenbHast pyHKUHUS, €€ CBOMCTBA U TpaduK. 2
IIpodeccuoHaILHO OPMEHTHPOBAHHOE CO/lePIKAHME:
Tema 4.2 Pemenye npaxTuKo- 81-82 [TpumMeHeHne OKa3aTeNbHON (PYHKIIMH B pa3HBIX 001aCTIX 5
opueHTHPOBaHHBIX 3a1a4. (I13 Ne23) TR
Tema 4.3 [Toka3zarensHble ypaBaeHus. (I13 Pemenne nokasaTenbHbIX YPaBHEHUN METOIOM
Ne24) 83-84 | ypaBHUBaHUSA MTOKa3aTeNei, METOIOM BBEICHUS HOBOM 2
NepEeMEHHOM, QYHKIIMOHAIbHO-TPaHUUIECKUM METOJIOM.
Tema 4.4 Perienue nokaszaresibHbIX Pemienue nokasaTenbHbIX YpaBHEHHH METO0OM
ypaBuenuii. (I13 Ne25) 85-86 | ypaBHUBaHHS MMOKa3aTeJei, METOIOM BBEJICHHUS HOBOU 2
epeMEeHHOM, (QYHKIIMOHAIbHO-TPaMUECKUM METOJIOM.
Tema 4.5 Penienne nokasareinbHbIX
HEpABEHCTB. 87-88 | PemieHue nokas3aTeabHbIX HEPABEHCTB. 2
Tema 4.6 Perenue nokaszaresnbHbIX
ypaBHeHuii 1 Hepasercts. (I13 Ne26) 89-90 | Pemenne nokaszaTenbHbIX YPABHEHUN 1 HEPABEHCTB. 2
Tema 4.7 Cucremsbl I0Ka3aTeIbHbIX
ypasuenuit. (I3 Ne27) 91-92 | Pemenue cucteM NOKa3aTelbHbIX YPaBHEHHH. 2
Tema 4.8 Pemienue cuctem noka3aTeabHbIX
ypasreruii. (IT3 Ne28) 93-94 | Pemenue cucTeM MOKA3aTENIbHBIX yPABHEHH. 2
Tema 4. .
ema 4.9 KontponsHas pabora 95-96 Pemenue noka3zaTenbHbIX YpaBHEHHH HEpaBEHCTB. 2
«ITokazarenbHas QyHKIH. [TokasarenbHas QyHKIMS U €€ Tpaduk.
Pa3nesn 5. Jlorapupmuueckass pyHkums.
pud by Cooeporcanue yueonozo mamepuana: 6
Tema 5.1 Jlorapudm uncna.
pud 97-98 | Jlorapugm uucna. 2
Tema 5.2 Jlorapudmmuueckue TOKIeCTBA. 99-100 Jlorapudmuueckue Toxxaecta. Oneparus 2

JorapupMUPOBAHHUS.
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(I3 Ne29)

Tema 5.3 JlecATUUHBIN U HATYpPATbHBINA

norapudMmer. Yncio e. 101-102 | lecaTHUHBINA ¥ HATypaJIbHBIN JoTapudmbl. Yuco e. 2
HUTOI'O 1 cemectp 102
Peasmm3yemblie Mmoxyiu
O0bem
HaumeHoBaHue pa3/iejioB U TeM Copep:xanue y4yeOHOr0o MaTepuasa, NpPaKTHYeCKHe 3aHATHSA PIIB/¢opmupyembie
4acoB
OK, IIK
1 2 3 4
Pasnex 5. Jorapugpmirecias pynxuus. Cooepotcanue yueonozo mamepuana: 22 1,2
Tema 5.4 Croiicrsa norapudmos. (13 Ne30) 1-2 CsotictBa norapudmon. Oneparus J1orapupMupoBaHus. 2 M1 M2 I(\)/Ié DL
Tema 5.5 I[IpeoGpazoBanue 010203040509 1011
norapudmudeckux Boipaxcennit. (I3 Ne31) 3-4 Jlorapudmmueckue Toxxaectsa. CBolcTBa Jorapu(mMoB. 2 IK
4.1
Tema 5.6 Jlorapudmuueckas GpyHkIus, ee 5.1-54
CBOJCTBA 1 TpauK. 5-6 Jlorapugmuueckas GyHKIUs, €€ CBOUCTBA U rpadUK. 2 6.1 .6. 2 ' 6.4
Tema 5.7 Jlorapupmuyeckue ypaBHEHUS. [TonsiTue norapudmuueckoro ypasHeHus. Onepanus
(I3 Ne32) 7.8 MOTEHUUPOBaHUsA. TpyU OCHOBHBIX METO/A PELICHUSA 2
ypaBHEHUH: (PyHKIHNOHATBHO-TPAPUUECKU, METO]
MNOTEHIIMPOBAHUS, METO]I BBE/IEHUS] HOBOM NEpEMEHHOM.
Tema 5.8 Pemenue norapupmudecknx Onepanys noTeHIUpoBaHus. Tpu OCHOBHBIX METO1a
ypaBuenwuii. (I13 Ne33) 9.10 | peenns ypaBHEHMI: (PyHKIIMOHATBHO-TpapruecKuil, 2
METO/I MTOTEHIIMPOBAHMUS, METO]I BBEICHUST HOBOM
IIEPEMEHHOM.
Tema 5.9 Pemenune norapupmMudecknx
HEPABEHCTB. 11-12 | Pemenue norapuMuuecKux HEPABEHCTB. 2
Tema 5.10 Pemenue norapudmuyeckux
13-14 | Pemenue norapuMUUECKUX YpaBHEHUN 1 HEPABEHCTB. 2

ypaBHeHuit u HepaBeHCTB. (113 Ne34)
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Tema 5.11 Cucremsl norapupMuyecKux

AJNTOPUTM peLIeHHs JOrapuPMHUUECKUX CUCTEM YpaBHEUH.

yPaBHEHHMIA. 15-16 | PaBHOCWJIBHOCTD JIOTapU(MHUUCCKUX YPaBHEHUN 1 2
HEPaBEHCTB
IIpodeccuoHaILHO OPMEHTHPOBAHHOE COlePIKAHME:
Tema 5.12 Penienne npakTuko-
opueHTHpOBaHHBIX 3a1a4. (I13 Ne35) 17-18 | Jlorapudmbl B IPHPOIE U TCXHHKE. 2
Tema 5.13 Pemenue npakTuko- I 1T
19-20 pUMeHeHue Jorapudma. OFapI/I(?MI/I‘leCKa}I crupaib B 2
OpHeHTHPOBaHHAIX 3aad. (13 Ne36) npupoze. Ee Matematndeckue cBOMCTBA.
Tema 5.14 Kontponbhas paora 21-22 Jlorapudmuueckas pynkuus. Pemenne norapudmmaeckux 5
«Jlorapudmuueckast pyHKIH. ypaBHEHMUil M HEPABEHCTB.
Paznen 6. [lponzBoanas pyHkuuu, ee
5 p A by, Cooepotcanue yueonozo mamepuana: 32 1,2
npuMeHeHHe.
Tema 6.1 [ToHsITHE TPOU3BOTHOM. OrnpezenieHre YucIOBOM MOCIEA0BATEILHOCTH U CIIOCOOBI M1 M2 M4 M5 M7
ee 3amanna. CBoIicTBa YHCIIOBBIX ITOCIEN0BATEIBHOCTEN. OK
Omnpenenenue mpenena mocieaopareabHocTh. [penern 0102030405091011
23-24 | ¢pynxuuu B Touke. [Ipupamenue aprymenta. [lpupaimenue 2 IIK
GyHKIUH. 3a/1a49¥, PUBOSIIUE K TIOHATHIO TPOU3BOTHOM. 4.1
Omnpenenenue MPoOU3BOIHON. AITOPUTM OTHICKAHUS 5.1-5.4
IIPOM3BOJIHOM. 6.1 6.2 6.4
Tema 6.2 ITponssojHas CTeneHHoH 25-26 dopmyna nuddepeHIupoBaHms CTEICHHOW (QYHKITUH. 5
bynximm. (M3 Ne37) YacTHbIE CITyYan.
Tema 6.3 Ilpapira HH(bq)eprquOBaHHH 27.98 ®opmynsl auddepennnponanus. [Ipasuna 5
cymmel 1 pazHoctH (pynknuit. (I3 Ne38) } JnddepeHIMpoBaHHS.
Tema 6.4 [IpaBuna nudpepeHurpoBanus
npousBeneHus u yactHoro Gpynkiuid. (I3 29-30 ®opmyust guddepenuupoans. [Ipasuna 2
Ne39) muddepeHIpOBaHUS.
Tema 6.5 [Ipon3BogHBIE HEKOTOPBIX [TpousBoHAS TPUTOHOMETPUIECKUX (DYHKIIUH.
snemeHTapHbIX QyHkuuit. (I13 Ne40) 31-32 | [IpousBoaHas moka3zaTeabHBIX GyHKIMH. [Ipon3BoaHas 2

JorapupMUUEcKuX QyHKIHMH.
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Tema 6.6 [IpousBoHas CIIOKHON QYHKIIHH.

[Tonsitue cnoxuoit Gpynkuu. [Ipon3BoaHas cIoxKHON

33-34 2
byHKIHH.
Tema 6.7 BLIchncEHHe IIPOU3BOIHBIX 2536 Dopmyet mudbepenmmposars. [Ipasiia )
cinoxubIx Gynkuui. (I3 Nedl) nuddepermupoBanus. [IponsBoaHas cioXHONW QYHKITHH.
Tema 6.8 MﬁxaHquCKHH CMbICI 37-38 MexaHU4eCKUl CMBICI MPOU3BOIHOM. MTHOBEHHAas 5
npou3BosHoiL. (I3 Ned2) CKOpPOCTb B MOMEHT BPEMEHH, YCKOPEHHE.
Tema 6.9 ['eomeTpuuecKkuii cMbICHT I'eomeTpuyecknii CMBICI IPOU3BOJIHOM. YTIIOBOMI
npousBoaHoi. (I13 Ned3) 39-40 | koaddunueHT KacateabHON K rpaduky (pyHKINUU B TOUKE. 2
YpaBHeHHE KacaTebHOU K rpaduKy QyHKITUH.
Tema 6.10 MoHoTorHOCT dyHKIMH. Toku 41-42 Bospacranue u yosiBanue (QyHKIHH, COOTBETCTBHE 3HAKY 5
SKCTpEMyMa. IIPOU3BO/IHOM. 3a]a4i HA MAKCUMYM M MHHHUMYM.
Tema 6.11 HCCHGHOBaHer (yHKIIz 0 43-44 Hccnenoanue pyHKIMU C TOMOIIBIO MPOU3BOIHON U 2
noMotisio pou3BoaHou. (I13 Ned4) nocTpoeHue rpaduka GyHKIHH.
Tema 6.12 HauGonbliiee 1 HauMeHbIIIEe Haxoxnenve HauboIbIIero 1 HaMMEHbIIEr0 3HAYeHUH
snauenust pynkuun. (I3 Ned5) 45-46 | dyskuumid, mocTpoeHue rpadukoB MHOTOUJICHOB C 2
UCIOJIb30BaHUEM alnapaTa MaTeMaTHYECKOTO aHaIM3a.
IIpodeccuoHanbHO OPEHTHPOBAHHOE COEPIKAHME:
Tema 6.13 Pemerne npaxTixo- 47-48 Haxo’xeHne onTUMaIbHOTO pe3ysibTaTa ¢ TOMOIIBIO 2
opueHTHpOBaHHEIX 3a1ad. (113 Ne46) IPOM3BOIHOM B IIPAKTUYECKHUX 3a1a4ax.
Tema 6.14 Pemenue npaxTuko- 49-50 Haumensbiiee u HanOosnblee 3HaueHNs QyHKINU B 5
opueHTHpoBaHHBIX 3a1a4. (I13 Ned7) NPaKTHYECKHX 3a/1auax.
Tema 6.15 Pemenne npaxTuko- 51-52 MexaHHUeCKUil CMBICI TPOU3BOAHOM B MPAKTUYECKUX 2
opueHTHpOBaHHBIX 3an1a4. (I13 Ne48) 3a7a4ax.
Tema 6.16 Kontponbras paora 53-54 dopmynsl 1 ipaBuia nuddepenupoanus. Mccnenoanue 2
«IIponsBonHas GyHKIHM». (GYHKIMH C TIOMOMIBIO TIPOU3BOIHOM.
Pazgen 7. IlepBoodpa3Has pyHkuuu, ee
Cooepotcanue yueonozo mamepuana: 10 1,2

NpUMeHEeHHe.
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Tema 7.1. IlepBooOpazHas pyHKIUH.

[Tousitue unterpuposanus. [lepBoodpasHast i GyHKIHH.

M1 M2 M4 M5 M7

ITpaBuia HaxoXKA€HUs 1EPBOOOPA3HBIX. 55-56 | Tabnuua Gopmyn Ui HaAX0KIEHUS IEPBOOOPA3HOM JUIs 2 OK
nanHoil gpynkiun. [1paBuina BerYUCIeHHs TepBOOOPa3HOM. 01020304 050910 11
Tema 7.2 Ilnomans KpHBOHHHeHH?H KpuBonunerinas tpaneuus. [lnomans KpuBOIMHEMHON I:I;
Tpaneuun. ®opmyina Hprotona-Jleionuua. 57-58 | Tpaneunu. ['eoMeTpUUYECKHI CMBICIT ONPEEIICHHOTO 2 '
(T13 Ne49) unterpana. @opmyna Hetotona-JIeiiOnuna. 5.1-5.4
— 6.1 6.2 6.4
Tema 7.3 OmnpeneneHHbIN U
HEOIIPEICIICHHbIH HHTEIPAJIBL. 59-60 | IlonaTue onmpeaeneHHOTO U HEOIIPEACIIEHHOTO HHTErpaa. 2
ITpodeccrnonaibHO OPHEHTHUPOBAHHOE COJEPKAHME:
Tema 7.4 Pelnerue npakTHKo- 61-62 ['eomeTpuyeckuil CMBICH OMPENEIICHHOTO UHTErpaia B
opueHTHpoBaHHbIX 3a1a4. (I13 Ne50) : STERTL 2
Tema 7.5 Pemenye npakruKo- 63-64 Penrenue 3a1a4 Ha MPUMEHEHUE UHTETPAJIA ISl BEIYUCIICHUS 5
opueHTHpOoBaHHBIX 3a1a4. (I13 Ne5) (M3HHECKNX BENHYMH W MITOMIAEH.
Pazgen 8. [IpsiMble U MJIOCKOCTH B
Cooepotcanue yueonozo mamepuana: 18 1,2
NPOCTPAHCTBeE.
Tema 8.1 OcHOBHBIE TTOHATHUSI IIpenmer crepeomerpun. Touka, mpsiMasi, IOCKOCTb. M1 M2 M4 M5 M7
crepeoMeTpuu. PacnonoxeHne NpsMbIX U 65-66 Axcuomsl crepeomerpuu. Ilepecekaromuecs, napanieibHble 2 OK
TUTOCKOCTEH. Y CKpEIIMBAIOIIeCs IpsIMbIe B IpocTpaHcTBe. [Ipu3Hak 01020304 05091011
CKPEIIMBAIOIINXCS MPIMBbIX.
Tema 8.2 TlapannensHocts np MEOH " [TapannenbHOCTh NMPSIMOM U IIIOCKOCTU. YTOJI MEXIY zﬂf
IUIOCKOCTH. YTOJI MEKY HPAMOH 1 67-68 | mpsamoii 1 mIocKocThI0. TeTpasIp 1 ero AIeMEHTEL. 2 :
miockocteio. (I3 Ne52) [Mapasutenenumnes u ero SIEMEHTBL. 51-5.4
T S3 10 — 6.1 6.2 6.4
€Ma 3.5 11apajieIbHOCTD IIOCKOCTCH. 69-70 [TapannensHOCTH WIO0CKOCTEN. CeueHne TeTpa’apa u 2
Iapamensroe npoexruposane. (I3 NeS3) napajuleenurena. 3a1aqn Ha IIOCTPOEHHUE CEYEHHM.
Tema 8.4 IlepneHAMKYISIPHOCTD NPSIMBIX, 179 Teprienmuysprbie mpsmbie. [Ipu3HAK )
TIpAMON H IITTOCKOCTH. i TIEPIIEHIUKYJIAPHOCTH TIPSAMOIi ¥ TIIOCKOCTH.
Tema 8.5 IleprieHUKYIAPHOCTH 73-74 [MeprnenauKysap 1 HaknoHHas. [lepren uKyIspHbIe 5

iockocTel. [lepnenukysip 1 HaKIOHHas.

INJIOCKOCTH. HpI/ISHaK NEPpNCHAUKYIISIPHOCTU IUTIOCKOCTEHA.
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(I13 Ne54)

Tema 8.6 Teopema o Tpex

Teopema o Tpex neprneHauKyIsapax. Yroa Mexmy

neprenaukyspax. (I3 Ne55) 75-76 ITOCKOCTSIML 2
IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/lePIKAHME! 2
Tema 8.7 Pemenue npaxTuko- AKCHOMBI CTEPEOMETPHH B 5KU3HU U MPO(HECCHOHATEHON 2
opueHTHpOBaHHBIX 3a1a4. (I13 Ne56) 77-78 chepe.
Tema 8.8 Pemenue npakTuko-
OpHEeHTHPOBAHHEIX 3a1a4. (I13 Ne57) 79-80 | IIpsiMble M TUIOCKOCTH B apXUTEKTYPE U CTPOUTEIILCTBE. 2
Tema 8.9 KontpoieHas pabota «IIpsmbie 81-82 PacrnionosxeHne npsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
IUIOCKOCTH B IIPOCTPAHCTBEY. PelueHne 3aay.
Paznen 9. KoopanHaTsl 1 BeKTOpBI B
Cooepotcanue yueonozo mamepuana: 14 1,2
NPOCTPaHCTBE
Tema 9.1 JlexkapTOBBI KOOPIUHATHI B M1 M2 M4 M5 M7
Hlexap PA 83-84 | lexapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. 2
MIPOCTPAHCTBE. OK
Tema 9.2 PaccrosiHre MeXly IBYMsI 85-86 [Ipocreiimue 3a1aun B KoopAnHaTax. PaccrosiHue Mexmay 2 0102030405091011
toukamu. (I3 Ne58) JIByMsI TOUKaMH, KOOPJIMHATHI CEPEUHBI OTpPE3KA.
Tema 9.3 BekTopsl B IPOCTPAHCTBE. 87-88 Bekrops! B mpoctpancTBe. Clio)keHUE U BBIYUTAHUE 5 IIK
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YUCIIO. 41
Tema 9.4 KomnianapHble BEKTOPBI. 89-90 KomnianapHsle BeKTOpbI. Pa3noxeHnne BeKTopa 1o TpeM 2 5.1-54
HEKOMILJIAHAPHBIM BEKTOpPaM. 6.1 6.2 6.4
Tema 9.5 Yron Mexay BEeKTOpaMH. CkansipHoe Ipou3BeIeHUE BEKTOPOB B KOOPAUHATAX. YTOI
CKaJIipHOE MTPOU3BEICHNUE BEKTOPOB. 91-92 | Mexry BEKTOpaMH. YTOJ MKy MPSAMOU H TIIOCKOCTBIO, 2
MEXY IUNIOCKOCTSIMH. Y paBHEHHE MIOCKOCTH.
IIpodeccnonabHO OPUEHTHPOBAHHOE COAEPKAHME!
Tema 9.6 Pemenue npakTuko-
OpHEHTHPOBAHHEIX 3a1a4. (I13 Ne59) 93-94 | BekTopHOE MPOCTPAHCTBO B MPO(HECCHOHATBHBIX 3a/1auaX. 2
Tema 9.7 Pernienue npakTuko- 95-96 Brruncnenue paccTosHAN 1 IIOMAJAEN Ha IUIOCKOCTH B 5

opueHTHpoBaHHBIX 3an1a4. (I3 Ne60)

npodeccuoHaIbHO cdepe.
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Pa3gen 10. MHOrorpaHHMKHU U TeJia

Cooepircanue yueonozo mamepuana: 36 1,2
BpallleHus.
Tema 10. 1 Bepumnby, pepa, rpat [Tonstue MuOrOrpannuka. Bepmmna, rpans, pedpo. M1 M2 M4 M5 M7
MHOFOFpAHHIKa 97-98 Huaronans. Ceuenue. BpITyKibie 1 HEBBITYKJIbIE 2 OK
MHOTOTPAaHHHKH. 01020304 05091011
Tema 10. 2 [Ipu3ma, ee cocTaBIsIONINE, [Tonsitre nmpu3mel. Ee ocHoBanwms 1 O0KOBBIE TpaHu. BricoTa
ceuenue. [IpsiMas ¥ mpaBUIIbHAS TPU3MBI. 99-100 | npusmsl. IIpsmas u HakIoHHAs pu3Ma. [IpaBubHas 2 I[IK
npusma. CedeHue. 4.1
Tema 10. 3 [lapannenenunen, Kyo. Ceuenne 101102 | Tlapaiuienenumes, CBOACTBA NPAMOYTONLHONO 5 5.1-5.4
KyOa, mapatenenumnena. (I3 Ne61) napauenenunena, kyo. Ceuenue ky6a, napauiesnenumnesa. 6.1 6.2 6.4
Tema 10. 4 [Tupamua, ee cocTaBisgIOUIUE,
[Mupamupa, ee snementol. Ceuenue nupamuasl. [IpaBuibHas
ceuenue. [IpaBunpHas nupamua. 103-104 2
nupamuia. Y ceueHHas MupaMua.
YceueHHas mupaMuia
Tema 10. 5 bokoBas 1 MojHas MOBEPXHOCTh 105-106 [Tnomanas 6OKOBO¥ U TOJIHOM MOBEPXHOCTH MPU3MBI U 2
npu3msl, mupamusl (I3 Ne62) HUPAMMU/IBI.
Tema 10. 6 Cummerpus B KyOe, 107-108 CuMMeTpUsi OTHOCUTEIBHO TOYKH, IPSIMOM, IIIOCKOCTH. 2
napaieNienuee, mpusMe, THpamMuIe Cummerpus B KyOe, mapajiesienurneie, pusmMe, mupamue.
IIpodeccuoHaIbLHO OPMEHTHPOBAHHOE COAEPIKAHME:
Tema 10. 7 Pemenue npakTuko-
T 3a)1£q. (13 Ne63) 109-110 | Ilpumepsl cuMMeTpHii B ipodeccnoHanbHOM chepe.
Tema 10.8 IIpaBuiibHbIE MHOTOIDAaHHHUKH, UX 111-112 [ToHsTHE IpaBHIILHOTO MHOTOTpaHHHUKa. CBOMCTBa 5
CBOMCTBa IPaBUIbHBIX MHOTOI'PaHHUKOB.
Tema 10. 9 [{lununap, ero cocrasisoIKE. 113-114 [{unuHap K1 ero 27IeMeHThl, ceueHne nunuHapa. Pa3sepTka 2
Ceuenue mmunapa (T13 Ne64) HUIHH]IPA.
Tema 10. 10 Konyc, ero cocrasnstompue. 115-116 Konyc u ero snementsl. Ceuenne Konyca. Pa3BepTka 5
Ceuenue xonyca (I13 Ne65) KOHYycCa.
Tema 10. 11 Yceuennslii konyc. Ceuenne 117-118 | Y ceuennbiii konyc. Ero oOpasyromias u Beicota. CeueHne 2
YCEYEHHOTO KOHYCa YCEYEHHOTO KOHYCA.
Tema 10. 12 [lap u cdepa, UX ceucHUs. 119-120 [Tap u cdhepa. Bzaumuoe pacnonoxenue chepsl u 2
wiockocTu. CeueHue 1apa u cgepsl.
Tema 10. 13 ITonsTre 06 oObeMe Tena. 121-122 [Toustue o6bem Tena. O6bveM Kyba U IPSIMOYTOIBHOTO 2

Ortromenne 0o6bemMoB ogo0HBIX Ten (113

napauienenumnena. O6beM NpU3Mbl U TATUHIPA.
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Ne66)

OTtHouIeHne 00bEMOB HOAOOHBIX TEIL.

Tema 10. 14 O6beMbI MHOTOTPaHHUKOB.

123-124 | O6wvem nupaMusl U KoHyca. O0beM miapa. 2
Oo0nembl i pa u konyca (I3 Ne67) paMuz Y P
Tema 10. 15 [1nomaau noBepxHocTen
IWIMHApA U KoHyca. O0beM mapa, miomans | 125-126 | Ilnomiaau moBEpXHOCTEMN TEIL. 2
cthepsl
Tema 10. 16 Pemenue 3axauy.
MHororpanHuku u Tena BpamieHus. (I3 127-128 | Pemenue 3a7a4. MHOTOrpaHHUKY U T€Jla BpAILLICHHUS. 2
Ne68)
ITpodeccrnonaibHO OPHEHTHUPOBAHHOE COJEPKAHME:
Tema 10. 17 Pernienue npakTHuko-
P 129-130 | Pacuer 00beMa BMECTUMOCTH BEIIECTB. 2
opueHTHpoBaHHbIX 3a1a4. (I3 Ne69)
Tema 10. 18 Pemenne npakTuko- Kom6unanuu reomerpuueckux ten. Tena Bpamienus,
opueHTHpoBaHHbIX 3a1a4. (I13 Ne70) 131-132 | mioma s NOJTHOW MOBEPXHOCTH, 0OBEM TN BPAIICHUS B 2
npodeccuoHaIbHOI cdepe.
HUTOI'O 2 cemectp 132
Koncyabranumn 1-2 Koncyabranus «3ammura MHIMBUAYAJIbHOTO MPOEKTA) 2
3-4 Koncynbranus nepen 3xk3aMmeHOM 2
5-6 Koncynabranus nepen 3xk3aMeHOM 2
IIpomMe:kyTOUHasI aTTeCTALUSA JK3aMeH 10
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3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI TINCHUIIJINHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJBHOMY MaT€PUAJTBbHO-TEXHUYIECCKOMY o0ecnevYeHuIo

Peanuzanus y4eOHON AUCHUIUIMHBI TpeOyeT HANMWYHs y4eOHOro KaOWHETa TeOPETHYECKOTO
oOydeHus

O6opynoBaHue yueOHOTO KaOUHETa:
— [IOCAJJOYHBIE MECTa MO KOJIMYECTBY 0OYHaIOLIHXCS;
— pabouee MecTo IpernoIaBaTels;
— CTOJI KOMIIBIOTEPHBIH;
— JIocKa MeJtoBast (MapKepHas)

TexHuueckue cpeacTBa 06y‘IeHI/IHZ
— KOMIIBIOTCP CTaHIIapTHOfI KOMIIJICKTaIluH.

3.2. UndopmanuonHoe odecrnedenne o0yueHust

1. MaremaTnka: ajareOpa ¥ Havajga MaTeMaTHYECKOIO aHaIM3a, reoMeTpusa. AureOpa W Hayalia
aHanuza. 10-11 kmaccel : yue6. mis oOuieoOpas3oBar. opraHu3anuil : 0a30BbIA U yrioyOiro
ypoBuu / [II.A. AnumoB u ap.]. — 9-e u3za. - M., : IIpocsemenue, 2021. — 463 c.: un. — ISBN
978-5-09-077925-8

2. Marematuka: anreOpa u Hadaja MaTeMaTHYeCKOro aHanm3a, reomerpus. [eomerpus. 10-11
KJacchl : yue0. mmsi oOmieoOpaszoBar. opraHuzanuii : 6a3oBbii u yriayomto yposau / [JI.C.
Atanacsu u ap.]. — 9-e u3a. - M., : Ilpocsemienue, 2021. — 287 c.: uin. — MI'Y — mikose).-
ISBN 978-5-09-078569-3

Hnmepuem-pecypcor:
1. http://school-collection.edu.ru — DnexTpoHHsIi yueOHHK «MaremaTrka B mkoie, XXI Bek».

2. http://fcior.edu.ru - uabOpMAIIMOHHBIE, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MAaTCPHAIIBI.
3. www.school-collection.edu.ru — Exunas xomrexiuu IudpoBbix 00pa3oBaTeabHBIX PECYPCOB
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHWA JTUCIIUITJIMHbI

KOHTpOJIb H OHCHKA pPE3YJIbTATOB OCBOCHHA AJUCHUINIMHBI OCYIICCTBIIACTCA IPCIIOAaBaTCIIEM B
nmponecce MpOBCACHUSA HNPAKTUUCCKHUX 3aHATHM M CaMOCTOSTEIBbHBIX pa60T, a TaKXC BBIIIOJTHCHUSA

CTYJCHTaMH UHIUBUIYaIbHBIX 33JaHUM.

PesyabTaTsl 00yyeHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

DopMbI U METOAbI
KOHTPOJISA M OLIEeHKH
pe3yJabTATOB 00y4eHHs

YmMmenus:

BBIIIOJIHATD apI/I(bMeTI/I‘ICCKI/IC ,Z[GI>'ICTBI/I5[ Haa 4YuciIaMH, codcrad

YCTHBIC W  NHUCBMCHHBIC IIPUCMBI; CpPAaBHUBATb  YHUCIIOBLIC
BBIPDAXCHUSA
HaxoauThb 3HA4YCHUA KOpHA, CTCIICHU, JIOI‘apI/I(bMa,

TPUTOHOMETPUYECKUX BBIPAKEHUN Ha OCHOBE OIPEIEIICHHUS,
UCIIOJNIE3Ysl MPU HEOOXOJUMOCTH HMHCTPYMEHTAIBHBIE CPEJICTBA;
BBHITMIOJHATH NMPEOOpa30BaHMs BBIPAXKEHUH, MPUMEHSS (HOpMYIIbI,
CBSI3aHHBIE co CBOMCTBaMH CTEICHEM, norapudmos,
TPUTOHOMETPUYECKHUX (DYHKIUH;

BBIUUCIATh 3HAY€HHE (QYHKIUH IO
apryMeHTa HpU pPa3IMYHbIX crnocobax 3afaHus (yHKIMH;
ONpPENeNIATh ~ OCHOBHBIC  CBOWCTBA  YHMCJIOBBIX  (DYyHKIIHIA,
WUTIOCTPUPOBATh UX Ha rpadukax; CTPOUTh IpaUKH U3yUEHHbBIX
(bYyHKIMH, WUTFOCTPHPOBATH 1O TpadUKy CBOMCTBA AJIEMEHTAPHBIX
(GyHKUMH; UCMONB30BaTh MOHATHE (YHKIMM Ui ONUCAHUS U
aHaJIM3a 3aBHCHUMOCTEH BEINYHH,

3aaHHOMY 3HAYCHHIO

HAaXOJUTh NPOU3BOIHBIC JJIEMEHTApHBIX (YHKIUI; pemaTh
3aJlauM MPUKJIAJHOTO XapaKTepa Ha HAaXO0XJAEHUE HauOObILIEro 1

HaUMEHBUIET0  3HAY€HWs, HAa  BBIYMCIEHHE  YIJIOBOTO
ko3¢ ¢uLMeHTa, KacaTeJbHOM M CKOPOCTH MPSIMOJIMHEWHOTO
JBMKEHHUSL.

HaXOJUTh MEPBOOOpa3HbIE AIEMEHTAPHBIX (PYHKIIMM, BHIYMCISATH
MHTETpajbl, HAXOJUTh IUIOMIAAN GUTyp, OrpaHUYEHHBIX JIUHUSAMH,
penaTh 3aa4M NPUKIAJIHOIO XapaKkTepa,

pemats paruoHaibHbIe, TOKa3aTelbHbIe, JorapuMuuecKue,
TPUTOHOMETPUYECKUE YPABHEHUS, CBOJAIIMECS K JIMHEHHBIM HIIHA
KBaJ[paTHbIM, a TAaK)XE AaHAJOTMYHbICE HEPABEHCTBA M CHUCTEMBI
ypaBHEHUN; UCIHOIb30BaTh Trpa@UuecKuii METOJ pelIeHHs
ypaBHEHUNW W HEPaBEHCTB, H300pakaTh Ha KOOPJIWHATHOMN
IJIOCKOCTHU PELIEHUs] YPaBHEHUM, HEPABEHCTB U CUCTEM C JIByMS
HEHU3BECTHBIMU;

COCTaBJIATh U PEIIaTh YPABHEHUS W HEPABEHCTBA, CBA3BIBAIOIIUE
HEU3BECTHBIC BEIMYUHBI B TEKCTOBBIX (B TOM YHCIIE MIPUKIIAIHBIX)
3a/1ayax.

pemars  mpocTeiimme  KOMOWHATOpHBIE — 3aladydl  METOJ0M
nepebopa, a TakKe C HCIOJIb30BaHUEM H3BECTHBIX (opmyir;
TpeyronbHuka I[lackans; BBMUCIATH KOI(h(UIMEHTH OHMHOMA
HproToHa; BEIYUCIATH BEPOSATHOCTH COOBITHI HA OCHOBE IMOJICYETA
YHCJia UCXOIOB;

pacrio3HaBaTh Ha 4YepTEKaXx M MOJICIAX IMPOCTPAHCTBCHHBIC
(GOpMBI; COOTHOCHUTH TPEXMEpPHBIC OOBEKTBHI C WX OIMHMCAHUSIMH,
I/I306pa)I(eHI/I$IMI/I; OIMMCBIBATh B3aUMHOC PACIIOJIOKCHUE MIPAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE, aHAIM3UPOBATh B IMPOCTEHINNX
ClTydasix B3aMMHOE PACIIONIOKEHHE 00BEKTOB B IIPOCTPAHCTRE;

Tekyiuii KOHTPOJIb B BUJIE:
MPAKTHUYECKUX paoor,
CaMOCTOATENIbHBIX  PadoT,
MIPOBEPOYHBIX pabor,
TECTOB, (hbpOHTAIBHOTO
ompoca, YCTHOTO OMpoca,
HaIMCcaHus pedepatos,
JIOKJIaJ0B, COCTaBJICHUS
Mpe3eHTaLNM,
W3TrOTOBJICHUE MOJICIICH.

TeMarndeckuii KOHTPOJIb B
BUJIE KOHTPOJIBHOU PabOTHI.

HroroBelii KOHTpPOJIb IO
IpEeIMETY B BUJIE
IMCBMEHHOT0 3K3aMEHaA.
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MPUMEHATh KOOPJAMHATHO-BEKTOPHBIA METOJ MJI1 BBIYUCICHUS
OTHOIIIEHUH, PACCTOSIHUMN U YTJIOB

n300pakaTh OCHOBHBIE MHOTOTPDAaHHHKH M KpYIJIbIE Tela;
BBINIOJIHATh  YEpPTEKW IO  YCIOBUSAM  3a7ay;  pelarhb
IUTAHUMETPUYECKUE U IPOCTEHIINE CTEPEOMETPUUYECKHUE 3alayuu
Ha HAxOXJEHUE TIEOMETPUYECKUX BEJIUYMH (JUIMH, YIJIOB,
wiomazae,  o0BEMOB);  HUCHONB30BATh  MPU  PEIICHUH
CTEPEOMETPUYECKUX 3ajjau IJIAHUMETpUYeCcKUe (PaKThl U METOJBL;
IIPOBOAUTD J0KA3aTENbHbIE PACcCyKIEHUS B XOJ€ PELICHUs 3a/1ay;
HaXOJUTh 00BEMBI TEI;

39



L R R R 2 R R K K 2K 2K 2 2R SR SR 2R SR 2K 2K 2K 2R 2 SR SR K 2R 2R 2 2 I 2R 2K 2R 2R 23X 2R 2R 2K 2R 2R 2R 4

S. HEPEYHEHb TEM UCCJIEAJOBATEJIbCKHUX ITPOEKTOB

HenpepsiBHbIe 1pobu

[IpumeHeHne CI0XKHBIX MPOLIEHTOB B AKOHOMUYECKUX pacueTax
[TapamienpsHOE IPOEKTUPOBAHUE

CpenHue 3HaYeHUS U UX IPUMEHEHUE B CTATUCTUKE
BekropHoe 3aaHue NpsIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
CnoxxeHre rapMOHUYECKUX KOJIeOaHuit

I'paduueckoe penieHne ypaBHeHUN 1 HEPABEHCTB
[IpaBuiibHBIE U TOYIIPABUIIBHBIE MHOTOIPAaHHUKU
KoHundeckue ceyeHus 1 UX IPUMEHEHUE B TEXHUKE

[Tonarue nuddepenuana 1 ero NPUIOKEHUSI

Cxembl bepHyJuIM TOBTOPHBIX UCTIBITAHUI

HccnenoBanue ypaBHEHMI U HEPABEHCTB € IapaMETPOM
3ameyaresibHble HEPAaBEHCTBA, UX 00OCHOBAHUE U IPUMEHEHHE.

Benukne MaTeMaTHKU U UX BEJINKHE TEOPEMBI.

Meroa MaTreMaTU4eCKOM MHAYKIUU U €70 IPUMEHEHHE.

dopmyiia 17151 HaX0XKIeHUs] KOPHEH KyOu4ecKoro ypaBHEHHUs!.

YpaBHEHHUsI UETBEPTOM CTENIEHU U METOJIBI UX PEIICHUS.

Benukoe uckyccrso u xu3Hb [xeponamo Kapaano.

Hayxka o pemennn ypaBHeHuUM.

Teopema Buera n komOuMHaTOpHKA.

JnodaHTOBBI ypaBHEHUS.

[IpeasicTopyss MAaTEMATUYECKOTO aHAIM3A.

3HayeHHe NPOU3BOTHON B pa3IMUHBIX 00JACTAX HAYKH.

MaremaTrka B apXUTEKType.

[InaToHOBBI TENA.

CuMMeTpHs U TapMOHUS OKPY>KAOILIEro MUpA.

ParmonanbHele anreOpandeckre CUCTEMbI ¢ HECKOJIBKMMHU IEPEMEHHBIMU.
WppanmonansHble anredpanyeckue 3aauu.

ITocTpoeHne YUCIIOBBIX CUCTEM.

I'eomerpusa EBknmnaa kak reppas HayqHasi CUCTEMA.

I'eomerpust Jlo6aueBCKOro Kak MpuMep akCHOMaTUYeCKON TEOpUH.
['eomeTprueckne MOJENN B €CTECTBO3HAHNH.

«Yucna He ynpaBliOT MUPOM, HO MOKa3bIBalOT, Kak ynpasisercs mupy» (U.B. I'ere)
Yucno «e» U ero TalHBbI.

[Ipon3BoHas B 9KOHOMUKE U OUOJIOTHH.

[TpumeHeHne nokaszatenabHOM U norapudmuyeckoit yHKIUN B SKOHOMUKE.
CrnyuaiiHble COOBITHS U UX MaTeMaTHYECKOE ONHUCaHuE.

MareMaTnueckue pacCyKICHHs U 10Ka3aTeIbCTBA B MATEMATHKE.
Maremarnueckast JIOTUKa U €€ JJOCTUKEHUS.

MaremMarrka Ha IIaXMaTHOM JOCKE.

Metoabl  pelleHusi TOKa3aTeNbHBIX YPaBHEHHMH M HEPAaBEHCTB. (JorapupMHUYECKUX,
UppalMOHATIbHBIX, TPUTOHOMETPUYECKHUX )
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Mertobl penieHus: ypaBHEHUN U HEPABEHCTB C MapaMeTPOM.
[TpumeHeHne TPUTOHOMETPUH B (PHU3HKE.
OO6nacTi NpUMEHEHUs! TPUTOHOMETPUH.

[TpuknaagHoe 3HaYeHUE TEOPUU TPadoOB.

Hcnonn3oBanue MaTpul Ipyu peIICHUU S5 KOHOMHUYCCKUX 3aaa4.

PazpaboTka JOrHuecKuX Urp.
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