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PaGouas mporpamMmma yueOHON AUCIUILINHBI pa3paboTaHa Ha OCHOBE:

@®enepanbHOrO0  rOCYJapCTBEHHOTO  00pa3oBaTeIbHOIO  CTaHIApPTa CPEJHEro  0OIero
o0Opa3oBaHUs, YTBEPKICHHOrO pukazoM MuHucTepcTBa oOpa3oBaHus u Hayku PD ot 17 mas 2012
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IporpaMMbl cpeaHero obiero odpaszoBanus” (3apeructpupoBaHo B Muntocte Poccun 12.07.2023 N

74228));

denepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa 1Mo cnernuaibHocTr 15.02.10
MexaTpoHuKa U po60TOTEXHUKA (110 OTPACJIAM);
PaGoueit nporpammel Boctiutanust I'BIIOY MO UTTpuC;
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1. TACIIOPT IMPOT'PAMMBI YYEBHOM JUCHUIIIUHBI
MartemaTuka

1.1. MecTo AMCHUIUINHBI B CTPYKTYPe OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMBbl:

YyeOHas aucuuIuinHa «MarteMaTukay sSBISETCS 0053aTeNbHON YacThI0 00IIe00pa30BaTEIIEHOTO
IIUKJIa OCHOBHON 00pa3oBaTenbHON mporpaMmsel B cootBeTcTBUU ¢ PI'OC no cnenumansHoct 15.02.10
MexaTpoHuKa U po0OTOTEeXHHKA (110 OTPACJIAM).

1.2. Tlnanupyemble pe3yabTaThl 0CBOCHHUS AUCHMIJIHHBI:

Oco0oe 3HaUeHNE TUCIUTUIMHA UMEET TPH (POPMUPOBAHUHN U PA3BUTHH:
e  OOIIMX KOMIIETCHIINN:

OK 01. BriOupatp crocoObl pemieHust 3aaad NpoecCHOHATBHON NESTeNTbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb30BaTh COBPEMEHHbIE CPE/ICTBA MOUCKA, aHAIW3a W MHTEpPHpeTaluu HHpopManuu u
UH(QOPMALIMOHHBIE TEXHOJIOTHH IS BBIOJIHEHUS 3a/1a4 MPOhECCUOHATBHOM 1€ TeIbHOCTH;

OK 03. [TnanupoBaTh U peanu30BbIBATh COOCTBEHHOE MPO(ECCHOHAIBLHOE U JMYHOCTHOE Pa3BUTHE,
NpeANPUHUMATENbCKYIO JEATEIbHOCTh B MpodeccnoHaabHoil cdepe, UCIoNb30BaTh 3HAHUS
1o (pMHaHCOBOM IPAMOTHOCTHU B Pa3JIMYHBIX )KU3HEHHBIX CUTYaLIUsX;

OK 04. 3ddexTrBHO B3aMMOIEHCTBOBATH U pPa0OTATh B KOJIEKTHBE U KOMaH/IE;

OK 05. OcyuiecTBiTh YCTHYI0 U TNHCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJIapCTBEHHOM SI3bIKE
Poccwuiickoit @deaepaiuu ¢ y4eToM 0COOEHHOCTEH COIMATBLHOTO U KYJIbTYPHOT'O KOHTEKCTA;

OK 06. IlposBasTh TIpakJaHCKO-MATPUOTUYECKYIO [O3ULHUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HA OCHOBE TPAJUIIMOHHBIX OOIIEUEIIOBEUECKUX [IEHHOCTEH, B TOM YHCIIE C YUeTOM
rapMOHHU3aLMN MEKHALMOHAIBHBIX U MEXPETUTHO3HBIX OTHOIICHUHN, MPUMEHATh CTaHIaPThI
AHTUKOPPYILIUOHHOIO NTOBE/ICHHUS;

OK 07. CopneiicTBOBaTh COXpaHEHHUIO OKPY KAIOLIEH Cpeibl, pecypcocOepeKeHNI0, TPUMEHSATh 3HAHUS
00 M3MEHEHUH KJIMMaTa, MPUHIUIIBI OEpPEeKINBOTO MPOU3BOACTBA, 3(PPEeKTUBHO NelicTBOBATH
B YUPE3BBIYAIHBIX CUTYAIHsX;

OK 08. HMcnonp3oBaTh cpencTBa (GU3NUECKON KyIbTYphl JUIsI COXPAHEHUS M YKPEIJICHUs 310pOBbs B
npouecce MNpohecCHOHANBHOM JEATEeIbHOCTH U IMOAJEPKaHUS HEOOXOIUMOTO YpPOBHS
¢u3nUecKoil MoAroTOBIEHHOCTH;

OK 09. Tlonb3oBaThcsi TpodhecCHOHATBHON TOKYMEHTAllMe Ha TOCYJapCTBEHHOM M WHOCTPAaHHOM
SI3bIKAX.

e [IpodeccrnoHabHBIX KOMIETSHINH:

I[IK 2.3. IIpoBOauTh KOHTPOIH PabOTOCIOCOOHOCTH MPOrPAMMHOTO OOECTICUCHHS DJICKTPOHHBIX
YCTPOMCTB yIpaBlieHUs, TPUBOAOB U JATYNKOB MEXATPOHHBIX YCTPOUCTB U CUCTEM.

[1K 2.4. BeisiBAsTS OTpa0OTABIIKE PECYPC WX BBIIICANINE U3 CTPOST KOMIIOHEHTHI MEXaTPOHHBIX
YCTPOWCTB U CUCTEM.

I[IK 3.7. IlpoBomutb 00paOOTKYy IaHHBIX, TOJYYCHHBIX C BHYTPEHHHUX CHCTEM KOHTPOJIS
POOOTOTEXHHYECKUX CPEACTB U HABECHOTO 000PYIOBAHMUS.

OcBocHue copepx aHus yIeOHOW TUCITUTUTMHBI «MaTteMaTrnka» 00ecreunBaeT JOCTHKCHUE
CTYJEHTaMH CIEeAYIOLNX Pe3yTbTaTOB:



06ue KoMNeTeHL UK

MnaHupyemble peynbTaThl 06yYeHus

06mwme’ AncumnanxapHble’®
OK 01 Bbi6upats cnocobs - TOTOBHOCTb K Tpyay, OCO3HaHUe LeHHOCTU-BNafeTb METONAMMU JOKa3aTenbCTB, anropuTMamMu peleHus 3afay;
pelweHus 3apay MacTepcTBa, Tpyaoniobue; yMeHue popMynuMpoBaTh ONpefeneHuns, akCMoMbl U TEOPEMBI,
npoceccMoHansHom - TOTOBHOCTb K  aKTUBHOW  JeATeNbHOCTUNPUMEHATL WX, NPOBOAUTL AOKA3aTeNbHbIE PACCYXAEHUA B XOAE
[EeATENbHOCTU NPUMEHUTENLHO [TEXHONOMMYECKOW W COUManbHOM HanpaBleHHOCTU/peleHuns 3apay;
K pa3/M4yHbIM KOHTEKCTaM CNnocoOHOCTb  MHULUWPOBATL,  MNAHUPOBATb  W- YMETb ONEPUPOBATL NOHATUAMMU: CTENEHb YUCNA, Norapudm

CaMOCTOATENbHO BbINONHATL TAKYIO A€ATENLHOCTD;

- UHTEpeC K pa3nuyHeim cchepam npodeccMoHanbHOM
neATeNLHOCTY,

OsnageHue VHUBEPCANbHLIMM
No3HaBaTeNbHLIMW AENCTBUAMU:

a) 6a30Bble NOrMYECKUE IeNCTBUA:

yuebHbIMK

- CaMOCTOATENbHO (hopMynMpoBaTh "
aKTyanusupoeaTb npobnemy, paccMaTpuBaTb eg
BCECTOPOHHE;

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

- OonpejensAitb  UENM [EATeNbHOCTM, 3a[aBarb

napaMmeTpbl U KPpUTEPU UX QOCTUKEHUA;

- BblABNATE 3dKOHOMEPHOCTH W NPOTUBOPEYUA B
pacCMaTpUBaEMbIX ABJIEHNAX;

- BHOCUTbL KOPpPeKTWBLI B AEATENbHOCTb, OLEHWBATh
COOTBETCTBME PE3Y/ILTATOB LENAM, OLEeHUBATE PUCKHK

4MCNa; YMEHUE BhIMONHATD 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 ONepUpPOBaTh NOHATUAMK: (YHKLMA, HENPepbIBHAA
(byHKUMA, Npou3BoAHAsA, NnepBocbpasHas, onpeeneHHbIn
WHTErpan; ymeTb HaXO[UTb MPOU3BOAHbBIE 3NeMeHTaPHbIX HYHKLUI,
MCNOMb3yA CMPaBOYHbIE MaTepUanbl; UCCEA0BaTh B MPOCTEMLINX
cnyyanx PyHKLUM HA MOHOTOHHOCTb, HAX0AUTb HanbobLIME 1
HanMeHbLUMe 3HAYeHUA DYHKLMWIA; CTPOUTL rpaMKU MHOMOUSIEHOB
C UCNONb30BaHMEM annapara MaTeMaTUYecKoro aHannsa;
NPUMEHATL MPOW3BOLHYIO MPU PeLleHUM 3a4ay Ha JBUKEHME;
pelwars NPakTUKO-0PUEHTMPOBAHHbIE 3a/la4M Ha HanbonbluWe U
HaMMeHbLIME 3HAYEHUS, HA HAXOXKEHWE NYTU, CKOPOCTHU U
VCKOpPEHMS;

- YMeTb ONepupoBaTh NOHATUAMMK: paLMoHanbHas GyHKLUUS,

nocnencTeun i DNEATENBHOCTH,

nokasaTtenbHas PyHKLMA, cTeneHHas GyHKUKUA, norapudmmyeckan




- Pa3BMBATb KPEATUBHOE MbllWNEHWME NPU pELLIEHVIMdbyHKLI,VIH,TpMI’OHOMETpM‘-IECI{I/IE prHI{LI,MM, 06paTHbIE beHI{LlMVI;

KU3HEHHBIX NPOGaEM

0) 6a3oBble UcCAefOBaTENbCKUE AENCTBHUA:

- BIAfETb HaBblKaMu y4yeBGHO-MCCNe0BaTeNbCKOW U
NPOEKTHOM [eATENbHOCTW, HABLIKAMW pA3pPELIEHMUA
npo6nem;

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

aHanuM3upoBaTh MONYYEHHbIE B XOAe pelieHus
3aflayu  pe3ynbTaThl, KPUTUYECKWU OLEHWBATL WX
10CTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHME B HOBbIX
VCNOBUSAX;

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

- BbIABUraTb HOBbIE UAEM, MPeAnaraTb OPUrMHaNbHbIE
NOAXOMbl U PEILEHUS;

W cNOCOBHOCTb MX MCNONB30BAHWUA B NO3HABATENbHOM
N COLMANbHON NPAKTUKE

Pa3HbIX

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

- YMETb pewartb TEKCTOBbIE 33Aa4M pa3HbIX TUNOB (B TOM YUCie Ha
NPOLEHTHI, LOAW W YACTK, Ha ABUKEHWE, PaBOoTy, CTOMMOCTb
"OBApOB W YCAYT, HANOTK, 3a4a4n U3 061acTW yrpaBaeHUs TUYHbIMMU
W cemeliHbIMM DMHAHCAMW); COCTABAATb BblpaXeHWs, YpaBHEHMS,
HEpaBEHCTBA M UX CUCTEMbI N0 YCNOBUIO 3afauu, MCCNefoBaTh
NoNYYeHHOE pelleHUe U OLEHMBATL NPaBRONOA0OHOCTD
pe3ynbLTaToB;

- YMETb ONEPUPOBATL MOHATUAMM: CpeaHee apupMeTUIecKoe,
MeaMaHa, Haubonbllee M HAUMEHbLLIEE 3HAYEHUS, Pa3MaX,
nMcnepcus, CTaHAAPTHOE OTKNOHEHWE YNCNIOBOTO Habopa; yMeTb
W3BNEKATb, MHTEPNPETUPOBATL MHPOPMALMIO, NPEACTABNEHHYIO B
Tabnuuax, Ha guarpammax, rpaduKax, oTpaxalouyo CBOWCTBA
peanbHbIX NPOLECCOB W ABAEHUIA; NPefCTaBAATbE MHGOPMALMIO C
NOMOLLbIO TAGNKL, M AMArpamMmM; MCCNe0BaTb CTaTUCTUYECKHE
[aHHblE, B TOM YUC/IE C NPUMEHEHWEM rpadMUECKNX METO0B U
BNIEKTPOHHbIX CPEACTB;

- YMETb ONEPUPOBATL MOHATUAMM: CIIYYARMHLIA OMBIT W CllyyaliHoe
coObITHE, BEPOATHOCTb CNIYYaMHOrO COOLITUA; YMEHNE BbIYNCNATD
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
00LWeCTBEHHbIX ABNEHUAX;

- YyMETb ONEPUPOBATL MOHATUAMU: TOUKA, NPAMARA, NNOCKOCTb,
NPOCTPaHCTBO, BYIPaHHbIA YroJl, CKpelwmBatowmecs npamole,
napannenbHOCTb U NepneHUKYAAPHOCTb NPAMBIX U NIOCKOCTER,
YrON MeXAY NPAMbIMMW, YT MEXAY NMPAMOIA U NAOCKOCTLIO, Yron
MeX[y NN0CKOCTAMM, PACCTOAHKUE OT TOYKW A0 NNOCKOCTH,
paccTofiHWe MeXay NpAMbIMU, PACCTOAHME MEXAY NNOCKOCTAMY;
YMEHWE UCNONb30BATh NPW PELIEHUMN 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
(burypsl BpalleHusa, NICCKOCTb, Kacawanca chepsl, LMAUHA P,
KOHYyCa, NN0Waab NOBEPXHOCTM NUPAMUALI, MPU3MbI, KOHYCA,
LUAMHAPa, naowaab chepsl, 06beM Kyba, NpaMOYroiLHOro
napannenenunena, NUpaMmuAbl, MPU3Mbl, LLUAMHAPA, KOHYCA, Wapa;
yMeHUe 306paaTb MHOFOFPaHHUKU M NOBEPXHOCTU BPaLLEHUA, UX
ceyeHMa OT PYKU, C NOMOLLbIO YEPTEXKHbIX UHCTPYMEHTOB U
SNEKTPOHHbIX CPEACTB; YMEHMe pacno3HaeaTb CUMMETPUIO B
NPOCTPaAHCTBE; YMEHWe pacno3HaBaTb NpaBusbHbIE
MHOFOTPaHHUKMK;

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




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

- YyMeTb ONepUpoBaTb NOHATUAMM: NPAMOYTONLHAA CUCTEMA
KOCPAMHAT, KOOpAUHATHI TOUYKM, BEKTOP, KOOPAUHATHI BEKTOPA,
CKansipHOe NpoWU3Be/IEHNE, YION MEXY BEKTOPAMU, CyMMa
BEKTOPOB, NPOU3BEflEHME BEKTOPA HA YMC/I0; HAXOAUTb C NOMOLIbLIO
U3yYeHHbIX (HDOPMYN KOOPAMHATLI CEPEANHbI OTPE3Ka, paccTosiHUE
MEX Y ABYMA TOUKAMMU;

- yMeTb BbIGMPATh NOAXOAALLMIA U3YUEHHBIA METOS ANS PELIEHUS
3afjayu, pacno3HaBaTb MaTeMaTUyeckue GakTbl U MaTeMaTUYeCKue
MOZENN B MPUPOAHbIX 1 0OILECTBEHHbIX ABEHUAX, B UCKYCCTBE;
yYMeHWe NpUBOAUTL NPUMEpbl MaTeMaTUYeCKUX OTKPbLITUI
POCCMACKON M MUPOBOW MaTeMaTUUECKOM HAYKH.

- yMeTb ONepupoBaTh NOHATUAMU: ONpeeNeHune, aKCUOMa,
TeopeMma, CnefCTBUe, CBOWCTBO, NPU3HAK, LOKA3aTENbCTRO,
paBHOCUALHbIE POPMYNUPOBKHK; YMeHUEe GOpMyNUpoBaTL 0bpaTHoe
W NPOTUBONOAOKHOE YTBEPKAEHUE, NPUBOAUTE NPUMEDBI U
KOHTpNpUMeEpbl, UCNOb30BaTh METO[ MaTEMATUUYECKON HAYKLUK;
NPOBOAMTL JOKA3aTeNbHble PACCYKAEHMA NPU pelleHnH 3ajay,
OLeHWBaTh IOTMYECKYI0 NPaBUABHOCTb PACCYXKAEHWIA;

- yMeTb ONepupoBaTh NCHATUSAMMU: MHOXECTBO, NOJMHOXECTBO,
onepawLyuu Haj MHOMECTBaMMU; 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, CBA3HLINA rpad, aepeso,
uuKn, rpad Ha NAOCKOCTW; yMeHWe 3afaBaTb U ONUChIBaTL rpadbl




pasnnuHbIMM cnocob6amMmn; UCNonb3oBaTh rpadbl NpU peleHum
Ragay;

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

-yMeTb ONepUpoBaTh NOHATUAMM: 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/la4; 3HAaKOMCTBO C Pa3NUYHbIMW NO3NMLMOHHLIMU CUCTEMAMM
CYUCNeHUs;

- 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 OMepUpoBaTh NOHATUAMMK: TOXKECTBO, TOXKAECTBEHHOE
npeobpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUI U
HepaBeHCTB, PaBHOCUNbHOCTb YPaBHEHWIA, HEPABEHCTB U CUCTEM,
paLMOHabHble, MppaLMOHanbHble, MOKa3aTeNbHbIe, CTENEHHbIE,
norapudmM1yeckue, TPUrOHOMETPUYECKUE YPaBHEHWSA, HepaBEeHCTBA
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 3aad u3
pa3nnyHbIX 06NacTeN HAYKKU U peanbHOM KU3HM;




-yMeTb CBOGO[IHO ONEPUPOBATL NOHATUAMU: rpaduK hyHKL UK,
obpaTHas hyHKUMA, KOMNO3ULMA DYHKLMIA, TMHENHASA DYHKLKS,
KBagpaTuyHas QyHKLWSA, cTeneHHan hyHKUMA C Lenbim
nokasartenem, TpUroHomMeTpuyeckue hyHKLUMM, 06paTHbie
TPUrOHOMeTpUYecKue QYHKLUK, NOKa3aTenbHas U
norapudpmmuyeckas hyHKUUK; yMEHWE CTPOUTb rpauKn QyHKLUNA,
BbIMONHATL Npeohpa3oBaHma rpaMKoe hyHKUKIA;

yMEHWEe UCNoNb30BaTh rpad kM GYHKLUA ANA U3yYeHuaA
NPOLECCOB W 3aBUCMMOCTEN NpU PELIEHUM 3aay4 U3 Apyrux
yueBHbIX NpeiMETOB U U3 peanbHOM KU3HU; BbIPaXaTb GopMynamMu
3aBUCUMOCTU MEX[Y BENMYMHAMMY;

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

YMEHKME 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 CBOHOAHO ONepUpOBaTh NOHATUAMMU: NOCNELOBATENLHOCTD,
apudmeTUYeCcKas Nnporpeccus, reoMeTpuyeckan nporpeccus,
BeckoHeuHo yObIBaOWAn reoMeTPUYECKaA NPOrPeccUs; yMeHue
3afaBaTtb NOCNef0BATENBHOCTH, B TOM YUCNE C NOMOLLbIO
peKyppeHTHbIX Gopmyn;

- YMETb ONepUPOBaTL NOHATUAMMU: HENPEPLIBHOCTL PYHKLMUHK,
acMMnTOThl rpaduka yHKUMKM, NepBas U BTOpas Npou3BofHas
(DYHKLUM, TeOMETPUYECKUI U PUIMYECKUIA CMBICT MPOU3BOJHON,
nepeoobpasHas, onpeAeneHHbli UHTErpan; yMeHe HaxoAnTb

10



acMMNTOThl rpadpuka hyHKLMMN; YMEHNE BbIYMCIATL NPOU3BOAHbIE
CYMMbI, NPOM3BEEHMA, YACTHOrO N KOMMO3MLMN (DYHKLKA,
HaX0fMTb ypaBHeHWe KacaTeNbHOM K rpaduky QyHKuMK;

yYMEHWE UCNOoNb30BaTh NPOU3BCAHYIO ANA UCCNEOBaHNUA DYHKLKA,
1A HAXOXKAEHWUA HAWNYYILETO PELEHNSA B NPUKNAJHBIX, B TOM
4MCEe 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;

- YyMEeTb ONepUpOBaTh NOHATUAMMW: KOMNAEKCHOE YNACNO,
COMpAXEHHbIE KOMNNEKCHbIE YUCNA, MOAYb U ApTryMeHT
KOMMIEKCHOro Yucna, popma 3anucu KoMNIEKCHbIX Yucen
(reomeTpuueckasn, TpuroHomeTpuyeckas u anrebpavyeckasn); ymeTb
NpOMU3BOANTL apuMeTUUECKUE IENCTBUA C KOMMNEKCHbIMMU
4UCNamMu; NPUBOAUTL MPUMEPBI UCMONB30BAHUA KOMMNEKCHbBIX
uucen;

- yMeTb cBOBOAHO ONepupoBaTh NOHATUAMK: CpefHee
apudmMeTMUeCcKoe, MenaHa, HanbonblIee U HaUMeHbLIEee 3HAYEHHUS,
pa3max, AUCNepcus, CTaHAapTHOE OTKNOHEHWE ANA ONUCAHUS
HMCIOBbIX JAHHbIX; YyMEHWe UCCNefoBaTh CTaTUCTUYECKUE flaHHble,
B TOM Yncne C NpUMeHeHWeM rpacmyeckux MeTof0B 1
SNEKTPOHHbIX CPeCTB; rpatMyecKkn NccieoBaTb COBMECTHbIE
HabnioieHUs C NOMOLLbIO JUarpamMMm pacceuBaHus U TMHENHOM
perpeccuu;

- YMeTb HaxoLUTb BEPOATHOCTU COBLITUI C NCMONb30BAHUEM
rpauyeckmx METOA0B; NPUMEHATb ANA pelleHuna 3anaq hopMmynbl
CNOXEHUA U YMHOXKEHMA BEPOATHOCTEN, hOpMyNY NONHO
BepoATHocTu, hopmyny bepHynnu, kombuHaTopHble akTbl U
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thopMybl; OLEHMBATL BEPOATHOCTU peabHbiX COObITUIA; yMeHue
onepupoBaTh NOHATUAMU: ClyYalHaA BEIMYWHA, pacnpefeneHue
BEPOATHOCTEN, MaTeMaTUYECKOE OXMU[aHWe, AUCNIEPCUA U
CTaH[apTHOE OTKIOHEHMWE CAY4YalHON BENAUUMHBI, DYHKLWUKU
pacnpefeneHus U NIOTHOCTU paBHOMEPHOT0, 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, NpsAMas,
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 0GBLEKTOB B OKPYHKAKOLWEM MUPE; YMEHME ONEpPUPOBATH
NOHATUAMKU: MHOTOTPAHHUK, CEYEHME MHOTOTPaHHMWKA, MPaBUIbHbINA
MHOTOrpaHHUK, MpU3Ma, NMpaMuia, Gurypa u NoBepxXHOCTL
BpalleHUs, LMAKHAP, KOHYC, Wap, ccepa, pa3BepTka NOBEPXHOCTH,
CeYeHWUs KOHyca M UUIWHAPa, NapanienbHble 0CU UK OCHOBAHMUIO,
ceyeHue Wapa, NN0CKOCTb, Kacalwasncs chepsbl, UMNUHAPA, KOHYCa;
yMeHUe CTPOUTL CeYeHMe MHOrorpaHHUKa, n3obpaxartb
MHOTOrpaHHUKM, hUrypbl M NOBEPXHOCTU BPALLEHUSA, UX CEYEHUS, B
TOM YMC/IE C NOMOLLBIO 3NEKTPOHHBIX CPeACTB; yMEHUE NPUMEHATD
CBOWCTBA reOMeTPUYECKUX PUTYD, CAMOCTOATENBHO
chopMynupoBaTh onpefeneHua usydaemoix Guryp, BbIABUraTh
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rMNoTe3bl 0 CBOMCTBAxX M NMPU3HAKax reoMeTpu4eckux guryp,
000CHOBbIBATL UM ONPOBEPraTh UX; YMEHUE NPOBOSMUTH
knaccupumKkauuio Guryp no pasnuyHbiM NpU3HaKam, BbINOAHATDL
HeoOXoANMble LONONHUTENbHbIE NOCTPOEHNS;

- ymeTb cBOOOAHO OnepupoBaTh NOHATUAMMK: NOWWaAb PUTYpbI,
o6beM hurypbl, BEMYMHA 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 Hax0AWTb OTHOWEHWe 06beMOB NOOGHBIX PUryp;

- yMeTb CBOOOAHO ONepupoBaTh NOHATUAMU: ABUKEHNE,
napannenbHbli NepeHoc, CUMMETPUA Ha NNOCKOCTU U B
NpOCTPaHCTBE, NOBOPOT, NpeobpazoBaHue nogobus, nofobHbIE
urypsl; yMeHWe pacno3HaBaTb paBHble M NoacOHbIe durypbl, B
TOM YUCNE B NPUPOJIE, UCKYCCTBE, apXUTEKTYpE; YMeHKne
MCNONb30BaTh rEOMETPUYECKUE OTHOWEHUSA, HAXOAUTD
reomeTpuyecKue BeNNYMHLI (ANIMHA, YroA, nnowaab, obbem) npu
pelweHnu 3afay U3 Apyrux yuebHbIX NpeAMeTOB U U3 peasbHol
MU3HK;

- yMeTb CBOOOAHO ONepUpPOBaThL MOHATUAMU: NPAMOYTObHAA
CUCTEMA KOOPAWHAT, BEKTOP, KOOPAUHATLI TOYKHM, KOOPJAMUHATHI
BEKTOpPa, CyMMa BEKTOPOB, NPOU3BEIEHNE BEKTOPa Ha YMCo,
pa3noMeHue BeKTopa no Hasucy, CKanipHoe Npou3BefeHue,
BEKTOPHOE NPOU3BEJEHNE, YTON MEXY BEKTOPAMKN; yMEHUe
MCNONb30BaTh BEKTOPHLIN U KOOPAMHATHLIA METOA ANA pelleHuns
reoMeTpuyecKux 3afiad v 3afay Apyrux yyebHoix npefMeTos;
onepupoBaTh NOHATUAMKU: MATpULA 2X2 U 3X3, onpefenuTens
MaTpuLLbl, FEOMETPUYECKMIA CMbICA ONpefienuTens;
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- yMETb MOJIEIMPOBATh PEANbHbIE CUTYALMN HA A3bIKE MATEMATUKM;
COCTaBNATb BbIPaXXEHWA, yPaBHEHUA, HEPABEHCTBA U UX CUCTEMBI MO
YCNOBMWIO 33a4M, UCCNe0BaTb NOCTPOEHHbIE MOAENN C
Wcnojib30BaHWEM annaparta anrebpbl, MHTEpNpPeTUpPOBaTL
NONYYEHHbIW pe3ynbTar; CTPOUTb MaTeMaTUYeCKMe MOJENH C
NOMOLbIO FEOMETPUYECKUX NOHATUA N BENWUYMH, PEWATH
CBA3@HHbIE C HUMK NPAKTUYECKMUE 3aa4M; COCTaBNATD
BEPOATHOCTHYI0 MOJENb N MHTEPNPETUPOBATL NONYYEHHbIN
pe3ynbTaT; pewartb NPpUKNagHble 3aia4n CpecTBaMu
MaTeMaTU4yeCKOro aHanu3a, B TOM YUCe COLManbHo-
5KOHOMMYECKOro 1 PU3NYECKOTO XapaKTepa;

- yMeHUe BbIGUpPaTh NOAXOAAMIA METO ANA PelleHUs 3a/1aum;
NOHMMAHKUE 3HAYUMOCTU MAaTEMATUKN B U3YHEHUN NPUPOAHbBIX U
06LeCTBEHHbIX NPOLECCOB U ABNEHMIA; 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
3af1a4y NpoteccMoHanbHOM
NEeATENLHOCTH

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

- COBEpILEHCTBOBAHUE $3bIKOBOW M UYMUTATENLCKOW
KyNbTypbl KaK CpefiCTBa B3aUMOJEWUCTBUA MEXy|
NIOABMU U NO3HAHWUA MUPa;
- OCO3HaHMe LEeHHOCTH
rOTOBHOCTb

Hayy HOW DEATEJILHOCTN,
OCylecTeNATE NPOEKTHYIO n

- yMeTb OnepupoBaTb MNOHATMAMM: pauuoHanbHasd GyHKLMS,
nokasatenbHasa GyHKUUA, cTeneHHas ¢yHKUKA, norapudMmuyeckan
(yHKUMA, TpUroHomeTpudeckue GyHKUMKM, obpaTHble hYHKLUWK;
YMEHWE CTPOUTL TpadPuKn M3YYeHHbIX (PYHKLUWIA, WCMONL30BaTh)
rpaUKK Npy U3yyeHWU NPOLLECCOB M 3aBUCUMOCTEN, NPW PELIEHUM
3afay U3 Apyrux yuyebHblx NpeMeToB 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,
paLuoHanbHble, MppauWOHaNbHble, NOKAa3aTenbHbIE, CTENEHHbIE,

J'IOFapVIqJMW-IECKVIe, TPUTOHOMETPUYECKKNE YPABHEHWA, HEPABEHCTBA
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B rpynne.
OenageHue YHUBEPCANbHbIMY
NO3HABATENbHBIMU AENCTBUAMU:

B) paboTa c uHhopMaumei:

- BNajeTb HaBbIKAMM MNOJYYEHWUA MHGPOPMALUU U3
MCTOUHUKOB  pasHbIX  TWUMOB,  CaMOCTOSATENbHO
OCYIWECTBAATb MOMCK, aHanu3, CUCTEMATWU3aLUID K
WHTepnpeTaunio MHGOpMaLMKU Pa3UYHBIX BUAOB K
(hopM npeacTaBneHuns;

- CO3[1aBaTh TEKCTbl B Pa3/IMYHbIX hOpMaATax 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 ~ TEXHONOTUW B pelleHuu
KOTHWTUBHBIX, KOMMYHWKaTUBHbIX "
OpraHu3auMoHHBIX  3afad C cobniofieHuem
TpebOoBaHW 3ProHOMMKM, TEXHUKU 6e30MacHOCTH,
rMrueHbl,  pecypcocbepexeHus,  NpaBoBbIX U
3TUYECKUX ~ HOPM,  HOpPM WH(OpPMaLMOHHON
GesonacHoCTH;

- BNajeTb HaBblKaMKM pacno3HaBaHWA W 3aWWThbI
WHdopMaumM,  MHOOpMALMOHHOK  Ge3onacHoCTK
NMMYHOCTH

UCccnefoBaTes/ibCKYIO AEATENBHOCTE UHANBUAYANBHO U

1 CUCTEMbI; YMeTb pellaTb YpaBHEHUA, HEP aBEHCTBA W CUCTEMbI C
NOMOLLbIO Pa3NYHbIX MPMEMOB; pelaTb YpaBHEHNS, HEPABEHCTBA U
CUCTEMBI C NapamMeTpoM; MPUMEHATb YpaBHEHUSA, HEPABEHCTBA, UX
CHCTEMbl [ANA  PELEeHUs MaTeMaTMyecKMX 3afady M 3ajgay w3
pa3nnuHbIX 06NacTei HayKuU U peanbHOM KNU3HHU;

yMmeTb  CBOOOAHO  OMEepupoBaTb NOHATUAMU:  [IBUMKEHUE,
napanienbHold  NEPEHOC, CUMMETPUA HA MAOCKOCTM U B
NpOCTpaHCTBE, NOBOPOT, npecOpascBaHue nofobus, nopobHbie
(urypbl; yMeTb pacno3HaBaTb paBHble U Nof0OHbIe Urypbl, B TOM
4ucne B NPUPOJE, MCKYCCTBE, apxXMTEKType; yMeTb UCNONb30BaTh
reoMeTpuyecKue OTHOWEHUA, HAXOAUTb FEOMETPUYECKUE BENUYMHBI
(pAuHa, yron, nnowanb, o6bem) 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:
chOpMUPOBAHHOCTL HPABCTBEHHOTO CO3HAHMUA,
3TUYECKOr0 NOBEfEeHNS;

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

- 0CO3HaHWe JMYHOro BKNafa B
ycTonuyuBoro byayuiero;

- OTBETCTBEHHOE OTHOLEHWE K CBOWM POAUTENAM U
(unn) ppyrum 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
NeATeNbHOCTb, BbIABAATL Npobnembl, CTaBUTL U
thopMynupoBaTh COOCTBEHHbIE 3ajlaun B
o0Opa3oBaTeNbHOM  [EATENbHOCTM W KWU3HEHHbIX
CUTyaLMUAX;

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

- 4ABaTb OLEHKY HOBbIM CUTyaUUAM;

cnocobcTBOBaTb  (DOPMUPOBAHUIO U MPOABAEHMIO
WWPOKOI 3pyauLMWU B pasHbiX 001acTAX 3HAHWIA,
NOCTOAHHO NOBLIWATL CBOW 0Opa3oBaTENbHLIA U
KYNbTYPHbLIA YPOBEHb;

NnoCTpoeHnE

YHUBEPCA/IbHLIMU PErYNATUBHLIMUA

- yMeTb onepupoBaThb NOHATUAMMN: paLuoHanbHble,
WppaunoHanbHble, NOKa3aTeNbHble, CTENEHHbIE, NOrapuMUYecKue,
TPUrOHOMETPUYECKNE YPABHEHWA W HEPABEHCTBA, UX CUCTEMBI;
yMeTb  OnepupoBatb MHOFOTPaHHUK, ceyeHue
MHOTOrpaHHUKa, ky0, napannenenunep, npusma, nupammaa, burypa
W MOBEPXHOCTb BPaLLeHUA, LMIUHADP, KOHYC, Wap, cdepa, cevyeHus
(urypbl BpaweHWUs, NNOCKOCTb, Kacawowasaca cdepsl, LWAUHAPA,
KOHyCa, nuowagb NOBEPXHOCTM NUpaMuAbl, NPU3MBL, KOHYC3,
UMAMHApa, naowaab cdepbl, o0b6beM kyba, NpAMOYronLHOro
napannenenunena, NUpamuibl, NPU3Mbl, LMNUHAPA, KOHYCA, Wapa;
yMeHWe N306paxaTh MHOTOrpaHHUKM U NOBEPXHOCTU BPALEHHUSA, UX
CeYyeHMA OT pPYKW, C MNOMOWbID YEPTEMHBIX WMHCTPYMEHTOB U
3NEKTPOHHbIX CPeAcTB; YMeTb pacno3HaBaTb CUMMETPUIO B
NPOCTPAHCTBE; YMETb PacNo3HaBaTb NPaBUIbHLIE MHOTOTPAHHUKU;
- yMeTb OnepupoBaTh NpAMOYroNbHas cucTema
KOOpAMHAT, KOOPAWHATbI 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

MPUHMMATL PELIEHMUSA MO UX CHUKEHMIO;
B) IMOLMOHANbHBLIA  WHTENNEKT, Npeanonarakwlni
chOpMUPOBAHHOCTb:

BHYTPEHHEN MOTUBALMU, BKNIOYAIOLLEH CTpemMieHue K
NOCTUKEHWUIO  LEAn M yCnexy,  ONTUMKU3M,
MHULMATUBHOCTb, YMEHWE [leACTBOBATh, UCXOAA W3
CBOWUX BO3MOXHOCTEN;

- 3MNATUKM, BKJIKOYAKIWEA CNOCOBHOCTb MOHUMATh
3IMOLMOHANbHOE COCTOAHWE APYrUX, Y4uTbiIBaTh €ro
NpKU OCYILECTBAGHUM KOMMYHUKALUMKM, CNOCOOHOCTL K
COYYBCTBUIO U COMEPEXUBAHUIO;

- COLManbHbLIX HABLIKOB, BKAOYAOWMX CNOCOBHOCTD

BbICTPauWBaTb OTHOWEHMA C  JPYrUMWU  NIIOfbMMU,
3a60TUTbCA, NpOABAATL WHTEpPEC U paspewathb
KOH(DAUKTBI

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

FOTOBHOCTb K CaMOpa3BUTUID, CAMOCTOATENLHOCTU U
camoonpefieneHunio;

-OBfajieHWe HaBblKamu y4ebHO-UcCNenoBaTeNbCKON,
NPOEKTHON U COLMANBHOMN AeATENLHOCTY;

OBnageHve yYHUBEPCANbHBIMU KOMMYHUKATUBHBLIMU
nencTBUAMM:

0) COBMeCTHan feATeNbHOCTb:

NOHUMaTb W  WMCNONbL30BaTh  MpPeMMyLIeCTBa
KOMaHAHOW M MHAMBKUAYANbHON paboThl;

- YMeTb ONepupoBaTb NMOHATUAMMU: CNYYANHBIA ONLIT U ClyYyalHoe
cobbiTUe, BEPOATHOCTb C/yYalHOro CobObITUSA; YMETb BbIYUCIATH
BEPOATHOCTb C UCNOAb30BaHUEM FPAPUUYECKUX METOI0B; NPUMEHAT
(hOpMyNbl CNOKEHUA U YMHOKEHUA BEPOATHOCTEN, KOMGUHATOPHbIE
(hakTbl M doOpMyNbl NPU pelleHnn 3aaay; OLeHUBaTb BEPOATHOCTH
peanbHbIX COOBbITMIA; 3HAKOMCTBO CO CAy4YalHbLIMU BEIUYUHAMU;
yMeHWe NPUBOAUTL NPUMEPbI MPOABNEHUA 3aKOHA GONbLIUX YNCEN B
NPUPOJHbBIX U OOLLECTBEHHBIX ABNEHUAX;

- yMeTb CBOOOJHO ONepupoBaTb NOHATUAMU: CTeNeHb C LefblM

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

- KOOPAWHUPOBATL W BLINOSHATE PaboTy B YCNOBUAX
peantHoro, BWUPTYansHOro U KOMOUHWPOBAHHOIO
B3auMOfIENCTBUS;

- OCYWeCTBAATb  MO3UTUBHOE  CTpaTerMyeckoe
noBefleHe B Pa3NUUHbIX CUTyaUMUsaX, NPOABAATH
TBOPYECTBO M BOOOpaxeHue, 6biTb UHULMATUBHBIM.
OBnafieHMe  yHUBEpCanbHbIMM  PEFYNATUBHBIMM
NeNCTBUAMMN:

r) npuHATWe ce6a 1 Opyrux nopeii:

- NPUHUMATb MOTMUBbI M aPryMeHThI ApYrux Niogei npu
aHanu3e pe3ynbTaToB JeATeNbHOCTH;

- NpU3HaBaTb CBOE NPaBO W NpPaBo APYruX NOAeA Ha
OWUOKK;

- pa3BuBaTb CNOCcOOHOCTL MOHMMATh MUP C NMO3ULMUH
[pyroro yenoseka

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

- yMeTb CBOOOJHO ONEpupoBaTh MOHATUAMMW: rpaduk dyHKUUK,
obpatHas ¢yHKUMA, KOMNOo3nuua QyHKLUIA, NuHerHasa $yHKLUSA,

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

BbINONHATL Npeofpa3oaHna rpaduKoe DYHKLUIA;

- yMeTb UCMO0Ab30BaTh rpadmKKM DYHKLKMIA ANA U3YyYeHUs NpoLLeccoB
W 3aBUCUMOCTEN MNpWU peWeHuM 3afad M3 Apyrux yuebHbix
npeaMeToB W W3 peanbHOM KWU3HKM; Bblpaxarb (opmynamu
3aBUCUMOCTU MEXY BeNNYNHAMMK;

cB06OHO  OMEpMPoBaThb MOHATUAMU: UYETHOCTb  YHKLUMK,
NepUOAUYHOCTD QyHKLNNY, OrpaHUYeHHOCTb hYHKLMUK,
MOHOTOHHOCTb (YHKUMM, 3KCTpeMyM GbyHKUMKM, HauGonbliee w
HauMeHbllee 3HaYeHWUs PYHKLWNM HA TPOMEXYTKE; YMeTb NPOBOAUTD]
nccnegoBanue hyHKLUUY;

- yMeTb UCMONb30BaTb CBOMCTBA U rpachMKn YHKUKUI ANA peleHus
VpaBHEHWI, HEPABEHCTB M 3ajay ¢ MapaMmeTpamu; U3obpaxarth Ha
KOOpAMHATHOM NNOCKOCTU MHOXeCTBa pelleHUin ypaBHEHUN,
HEpaBEHCTB M UX CUCTEM

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

B 061aCcTW 3CTETMYECKOTO BOCMUTAHUA:

- 3CTETUYECKOE OTHOWEHKUE K MUY, BKNIOYAA ICTETUKY
6bITa, HAy4YHOro N TEXHNYECKOro TBOpHECTBA, CNOpPTa,
TPyAa “ 06LI.I,€CTBEHHI:IX OTHOLIJEHMﬁ;

- CNOoCoOHOCTb BOCNPUHNMATL pasiM4HbIE BUAbI

- yMeTb OnepupoBaTb MNOHATUAMW: CpefHee apuQMeTUYecKoe,
MeAWaHa, Haubonbllee UM HaWMeHbllee 3HAYEHUs, pa3max,
avcnepcusa, cTaHfapTHoe OTKNOHEHWE YucnoBoro Habopa; ymeHue
W3BNeKaTb, MHTEPNpPeTMpoBaTh MHGOPMaLWIO, NPeACcTaBleHHYIO B
Tabnuuax, Ha auarpammax, rpadukax, OTpaMalolyl CBOWCTBA

UCKYCCTBA, Tpagnuhn 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 JIMYHOCTU U
obuecTBa OTEYECTBEHHOr0 M MUPOBOrO WCKYCCTBA,
ATHUYECKMX KYAbTYPHbIX TPagMUMA U HapORHOrQ

TBOpYECTBa,
- FTOTOBHOCTb K CaMOBbIpaXEHWIKD B pa3HbIX BUaX]
UCKYCCTBAa, CTpeMneHune NMPpoABNATb KayecCTBa

TBOPYECKOW NUYHOCTH;

OBnageHune YHUMBEPCANbHBIMM KOMMYHUKATUBHBLIMU
nencTBUAMM:

a) obweHue:

- OCYlWeCTBAATL KOMMYHMKauMU BO Bcex cdepax
MKU3HK;

- pacno3HaBaTtb HesepbanbHble cpefacTBa oOLWeHMs,
MOHUMATb 3HayeHue COLIMANbHbIX 3HAKOB,
pacno3HaraTtb NPeAnochiNKU KOH(PAUKTHBIX CUTYaLUIA
M CMATYATH KOH(NNKTHI;

- pa3BepHYTO U TIOTMYHO M3NaraTb CBOIO TOMKY 3peHUA
C MCNONb30BaHUEM A3bIKOBbIX CPE/CTB

ToMOWbl0 Tabiuy WM AMarpamm; WCCNefoBaTb CTAaTUCTUYECKME
[aHHbIE, B TOM 4MCie C NPUMEHeHMeM rpaduyeckux MeToAoB U
3NEKTPOHHbIX CPEACTB;

YMeTb ONepupoBaTb MOHATUAMM: TOYKA, NpAMas, NNOCKOCTb,
NPOCTPAHCTBO, ABYTpaHHbIA Yrofl, CKpeluBalowWwmnecs npamble,
napannenbHocTb M NepneHaMKYASAPHOCTb NPAMbIX U MAOCKOCTEW,
Yrofl MeXay NPAMbIMKM, YTOA Mexay NpAMOi M NACCKOCTbIO, Yron
MeXay MNOCKOCTAMMW, pacCTOsHME OT TOYKM [0 MNAOCKOCTW,
PacCTOAHWE MEXAY NPAMbIMM, PACCTOAHUE MEXAY NNOCKOCTAMY;

- YyMeTb MCMONb30BaTh NMpW PEWEHUN 3afjad M3yyeHHble (akTbl 1
TEOPEMbl NNaHUMETPUU; YMEHWE OLEHMBATL pa3mepbl 0OBLEKTOB
OKpY)KaloLero Mupa

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

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

POCCUIACKOW

NMYHOCTM  HA  OCHOBE  JlyXOBHO-HPABCTBEHHbIX
LeHHocTelh  HaposoB  Poccuickon  Depepauuu,
UCTOPUYECKUX 7 HALMOHANbHO-KYbTYPHbIX
Tpaauuuin, QOpMUPOBAHWE  CUCTEMbI  3HAYUMbIX
LIEHHOCTHO-CMBbICJTOBbIX YCTAHOBOK,|
AHTUKOPPYNLMOHHOTO MUPOBO33pPeEHUS,

- YMETb ONEpPUPOBaTh NOHATUAMMW: NPAMOYTONbLHAA CUCTEMA
KOOPAMHAT, KOOPAMHATLI TOYKW, BEKTOP, KOOPAMHATbI BEKTOPA,
CKanApHoe NpoW3BeflEHWe, YrON 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 MaTeMaTMyYeCKue
MOJENN B NPUPOAHbIX 1 0BILECTBEHHbIX ABEHUAX, B UCKYCCTBE;
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MEXPENUrno3HbIX OTHOLWEHMUA,
NPUMEHATb CTaHAAPTbI
aHTUKOPPYNLMOHHOIO
noBefeHns

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

B vactu rPaXaaHCKoro BOCNUTaHUA:

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

- npuHATHUE TPagUUMOHHBIX HaUWOHalbHbIX,

06LleYenoBeyecKknx TYMaHUCTUYECKUX 7
NEMOKPATUYECKUX LIEHHOCTER;

- rOTOBHOCTb NpPOTUBOCTOATh UJeonoruu
IKCTPEMMN3MA, HaLMOHANNU3Ma, KceHodhobum,

NMCKPUMMHALMKM N0  COLMAbHBIM, PENUTHO3HBIM,
pacoBbIM, HALLMOHANLHBIM NPU3HAKAM;

- FOTOBHOCTb BECTM COBMECTHYI [AeATeNbHOCTb B
WHTepecax rpa¥aaHckoro obuiecTBa, yyacTBOBaTh B
caMoynpaBneHuu B obuieo6bpa3oBaTenbHo
OpraHu3auLmmn u AeTCKO-IOHOWECKNX OPraHun3aunsx;

- YMeHMe B3aMMOJENCTBOBaTb C COLMANBHbLIMU
MHCTUTYTaMW B COOTBETCTBUM C MX (YHKUMAMW U
Ha3HayeHuneM;

- TOTOBHOCTb K TyMaHWTapHOW W BONOHTEPCKOM
neATeNbHOCTH;

NaTPUOTUYECKOTO BOCMMUTAHMA:

- C(hOPMUPOBAHHOCTb POCCMWCKON rpaMgaHCKOoW
WAEHTUYHOCTW, NATPUOTU3MA, YBANKEHWUA 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 ONepupoBaTh MOHATUAMMU: CNYYaWHBIA ONLIT U ClyyYaiiHoe
cobbiTUE, BEPOATHOCTb C/yYalHOTro COObITUA; YMETb BbIYUCIATH
BEPOATHOCTb C UCNOAb30BaHUEM FPAaUUYECKUX METO/IOB; NPUMEHATD
(hopMyNbl CNOKEHUA U YMHOXKEHMA BEPOATHOCTEN, KOMOUHATOPHbIE
thakTbl 1 OpMyNbl NPU pelleHUH 3aAay; OLEeHUBaTb BEPOATHOCTU
peanbHbIX COObLITUIA; 3HAaKOMCTBO CO CAy4YalHLIMM BENMYMHAMMU;
yMeHUe NpUBOAUTL NPUMEPbI MPOSBAEHUSA 3aKOHa GONbLIUX YUCEN B

NPUPOLAHBIX U O6LI.I,ECTB€HHI:IX ABJEHUAX
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- LIEHHOCTHOE OTHOWEHWE K TOCYAAPCTBEHHBIM
CUMBONAM, UCTOPUYECKOMY U NPUPOJHOMY Hacnefuio,
namATHWKaM,  Tpaguuuam  HapopoB  Poccum,
nocTuxeHusam Poccuu B Hayke, UCKYCCTBe, CnopTe,
TEXHONOTUAX U TPyAE;

- upeiiHas yoemaeHHOCTb, TOTOBHOCTb K CYMEHMIO 1
3awmTte OTeyecTBa, OTBETCTBEHHOCTb 3@ €ro cyfboy;
OCBOEHHbIE obyyatowmmucs MeXnpemeTHbIE
MOHATMA W YHWUBEpCanbHble y4yebOHble AeilcTBUA
(perynaTusHble, No3HaBaTeNbHbIE,
KOMMYHWKATUBHbIE);

- CNOCOBGHOCTb UX UCNONb30BAHWUA B NO3HABATENLHOM
M COUMANbHOW  NpaKTUKe,  TOTOBHOCTb K
CaMOCTOATENLHOMY NIAHUPOBAHUIO U OCYLLECTBAEHUIO
yueOHON [eATEeNbHOCTM, OpraHusauuu yyebHoro
COTPYAHUYECTBA C Nefaroruyeckummu paboTHUKaMuU u
CBEPCTHMKAMKM, K  y4acTMi0O B MOCTPOEHWUU
WHAMBUAYaNbHOW 00pa3oBaTENbHON TPAEKTOPUHU;

- OBNAfileHWe HaBblKaMu y4ebHO-Uccne1oBaTeNbCKON,
NPOEKTHOW U COLMaNbHON AeATENbHOCTH

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

- He TMpWHUMaTL [elcTBUS,
OKpYKalolllei cpefe;

yMeTb  NPOrHO3MpOBaTh
SKONOrMYEecKMe NocnefcTBUsA
NeNCTBMIA, NPeOTBPALLATD UX;
- pacwupuTb ONbIT AEATENLHOCTUM 3KONOTMYECKOM
HanpaBNeHHOCTK;

npuHocAalue Bpen

H66J'IaFOI'IpVIﬂTHbIE
npeanpuHUMaeMbIX

yMeTb ONepuMpoBaTb MNOHATUAMM: (YHKUMA, HenpepbiBHAA
dyHKLMA, NpOU3BOSHAA, NepBo0OPa3Has, ONpeaeNeHHbIi MHTerpan;
YMETb HaXOAWTb NPOU3BOAHbLIE 3NEMEHTAPHBIX (BYHKLMKA, UCNONb3YA
CNpaBOYHbIE MaTepuainbl; MCCNefoBaTb B NPOCTEAWMUX CAYy4aAAX
(DYHKLMU Ha MOHOTOHHOCTb, HAXOAUTb HaubONbLWNE N HaUMEHbLINE
3HAYeHWs  QYHKUMA;  CTPOUTb  rpaduUKM  MHOFOYNEHOB C
WCNOAb30BAHMEM annapaTta MaTeMaTUYecKoro aHanu3a; NPUMEHATH)

NPpOU3BOJHYID NpWU peEWEHHUHU 3d4a4 Ha [OBUXKEHUE; peELWdATh

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

- OCYWecTBAATL LeNeHanpaBneHHbli NOUCK nepeHoca
cpeAcTB U cnocoboB AedcTBUA B NPOGECCMOHANLHYIO
cpeay;

- yMeTb MEpeHOCUTb 3HAHUA B MO3HABATE/bHYIO U
NPaKTUUYECKYI0 001aCTH KU3HEEATENBHOCTH;

- npepnaraTtb HOBble MPOEKTH, OLEHMBATb UAeU C
NO3WLMKU HOBU3HbI, OPUTMHANLHOCTH, MPaKTUYECKON
3HAYUMOCTH;

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

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

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

YyMeTb BbIYMCNATb FeoMeTpUYeckue BeNnuuHel (AnAuHa, yron,
niaowans, obbem, NaowWags NOBEPXHOCTU), UCMONb3YA U3YYEHHbIE
topMynbl U METOAbI

COOTBETCTEBME PE3YNALTATOB LIENAM




[IpakTnueckas peanusanus LeIU U 3a1a4 BOCIIUTAHUS OCYILECTBISAETCS B paAMKaX CIEAYIOIINX
HaIpaBJICHUH BOCIIUTATENbHOM paboThl TeXHUKYyMa. Kaxkoe U3 HUX MpeCTaBICHO B
COOTBETCTBYIOILIEM MOJYJIE.

Mopyns 1. ['paxknancko-nmaTpruOTHYECKOE

Monyis 2 IIpodeccronanbHO-OpueHTHPYIOIIEE (Pa3BUTHE KapbePhl)
Monaynb 3 DKoJIOru4eckoe

Monyns 4 CopTuBHOE U 370pOBbecOeperatoliee

Monynb 5 CTyaeH4ecKoe caMOyIIpaBJICHNE

Monyns 6 KyneTypHO-TBOpUECKOE

Monyns 7 busnec-opueHTupytoliee (MOJI0AKHOE TPeANPUHUMATETBCTBO)
Monyns 8 [IpaBoBOe HampaBiIeHuE

VVVVYVVYYVY

1.3. Kosim4ecTBO 4aCOB HA OCBOEHHE NMPOTrPaAMMbI JUCUHUIIJIMHBI:
O06wem obpazoBarebHOI porpammsl 250 yacos.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIAHBI

2.1. O0beM y4eOHOI TUCHMILIMHBI M BBl y4eOHOH padoThl

Buj yue6Hoii padoThl

Oobvem uacoe

YueOHast Harpy3ka o0y4aromuxcs (Bcero) 250
B TOM YHCIIE:
Harpy3ka o0y4alierocsi BoO B3anMo/IeiiCTBHHU C MpernojgaBartesieM (BCero) 234
B TOM YHUCJIE:

TeopeTuieckoe o0ydyeHue 80

MIPaKTUYECKHUE 3aHATHUS 102

KOHTPOJIbHBIE pa0OThI 14
npogeccnoHAIbHO-0PHEHTHPOBAHHOE CO/lepPKAHUE:

MPAKTUIECCKHUE 3aHATHUS 38
KOHCYJIbTAMH: 6
B TOM YHUCIIE:

3alUTa UHIAMBUAYAIBHOTO ITPOEKTa 2

KOHCYJIBTAIIMH 0 TPOMEKYTOUHOM aTTECTAI[H 4
NMPOMeKYTOUYHAs aTTecTanus B popme Ix3amena (2 cemecTp) 10
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2.2. TemaTnueckuii IJIaH U cofiep:KaHue y4eOHOW AU CHUIINHBI

MarteMaTHKa

Peanusyembie Moy 1u

Oo0bem
HaumenoBaHue pa3jie/ioB U TeM Coaep:xxanue y4eOHOro MaTepuaJia, NpakTuyecKue 3aHATUS PIIB/¢popmupyembie
4acos
OK, IIK
1 2 3 4
Pasnen 1. HOBTOPeHHS rypea Cooepircanue yuedonozo mamepuana: 16 1,2
MaTEeMATHKH OCHOBHOM IIKOJIBI.
Tema 1.1 Ienu u 3agaun MaTeMaTHKHU B . M1 M2 M4 M5 M7
. . ba3oBble 3HaHUS 110 MaTeMaTHKe B IPO(PECCHOHATIBHOMN U B
MOBCETHEBHOM U PO eCCUOHATIBLHOM 1-2 TOBCETHEBHOM TeSTETbHOCTH 2 OK
EATENHLHOCTH. ’ 01 02 03 04 05 06 09
Tema 1.2 Yucna u BeruncieHus. Beipaxkenus JlelicTBUA Ha/ MOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMU IIK2.3,2.4
u ux npeodpasopanus. [Ipouent. (I3 Nel) 3-4 YHClIaMU, OOBIKHOBEHHBIC U JIECATUYHBIC IpoOu. JelcTBuS ) IIK 3.7
HaJ| CTeTeHsIMHU, (OPMYJIIbI COKPAIIEHHOTO YMHOKEHUSI.
[IporeHTHI TPOCTHIE U Ci0KHBIE. CrIOCOOBI X BBIUYMCIICHUS.
Tema 1.3 YpaBHeHUs U HEPABEHCTBA. JIuneiinble, KBaApaTHbIE, APOOHO-pALIMOHATIbHBIE YPABHEHUS
Cucremsl ypaBaenuit. (I3 Ne2) 5-6 n HepaBeHcTBa. CHCTEMBI TMHEMHBIX YPaBHEHUN U 2
HEPaBEHCTB.
Tema 1.4 OyHkuuu u rpadukH. [Tonstue pynkunu, cnocoOs! 3aaanus Gpynkuuu. CBoiicTBa
¢byHKIMU: 00J1aCTh ONpeAeTeHHs, 00JIaCTh 3HAYCHUS
7-8 (hyHKIMH, Y4ETHOCTH, HEYETHOCTh, MOHOTOHHOCTb, 2
9KCTPEMYMBI, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, HYJIN
¢byukmun. [Toctpoenne rpadukoB QyHKITUH.
Tema 1.5 ['eomeTpust Ha TIIOCKOCTH. 9-10 BHIb1 110CKUX (UIYp M UX IUIOMA. 2
Tema 1.6 BxogHO#H KOHTPOJIB Boruncnenus u npeoOpa3oBaHusl. Y paBHEHUS U
11-12 | HepaBeHctBa. 'eomeTpus Ha miaockocT. DyHKIMU U UX 2
rpaduku.
IIpodeccnoHaNbHO OPHEHTHPOBAHHOE COAEPKAHME !
Tema 1.7 Pemienue npakTuko- 13-14 IIpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4U B KypCe I€OMETPUHU Ha 2

IIJIOCKOCTH.
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opueHTHpOoBaHHbBIX 3a1a4. (I13 Ne3)

Tema 1.8 Pemenne nmpaktuko-

[IpocThie 1 ClI0KHBIE TIPOIIEHTHI B PO(ECcCHOHATBHBIX

15-16 2
opueHTHpoBaHHbIX 3aaa4. (I13 Ned) 3a/1a9aXx.
Paznen 2. OCHOBBI TPHTOHOMETPHH.
Cooepotcanue yueonozo mamepuana: 42 1,2
Tpuronomerpuyeckune pyHKIUH.
Tema 2.1 YncnoBast OKpY>KHOCTb. UwucnoBast OKpY>KHOCTh, €IMHUYHAS OKPY>KHOCTb. M1 M2 M4 M5 M7
Pannannas Mepa yria. 17-18 | Papuannas mepa yria. [IoBOopoT TOUKHM BOKpYT Hayala 2 OK
KOOpJIMHAT. 01 02 03 04 05 06 09
Tema 2.2 TpuroHoMeTpUUYECKHUIA KPYT. 19-20 Brrunciienue 3HaueHuid KOCUMHYCa, CUHYCa, TAHTE€HCA U 5 K 2.3,2.4
KOTAHI'€HCa C MOMOLIBIO TPUTOHOMETPHUECKOIO KPYTa. IIK 3.7
Tema 2.3 TpuronomeTpuieckue GyHKIuM 21-22 Onpenenenue CUHyca, KOCUHYCa, TAHTCHCA U KOTaHT€HCa. 2
MPOM3BOMBHOTO yria, wncra. (I3 Neb) 3HAKK TPUTOHOMETPHIECKHUX (DYHKIIUH 110 YETBEPTSAM.
Tema 2.4 3aBUCUMOCTB MEXTY CUHYCOM,
OZHOTO ¥ TOTO e YIJIa. KOTaHI'€HCOM OJHOT'O U TOT'O )K€ yIJIa.
Tema 2.5 OCHOBHBIE TPUTOHOMETPHUIECKIE 25.26 Tpuronomerpuieckue ToxaecTsa. CHHYC, KOCHHYC U 2
Toxectsa. (I3 Ne6) TaHI'€HC YIJIOB 0. U —C.
Tema 2.6 ®opmynsl npusenenus (I13 Ne7
pMY pHBel ( ) 27-28 | ®opmyIbl IpUBEICHUS. 2
Tema 2.7 CuHyc, KOCHHYC, TAHTCHC CYMMBI CuHyC, KOCHHYC, TAHT€HC CYMMBI ¥ Pa3HOCTH JIBYX YTJIOB.
U pazHocTy ByX yrioB. (I13 Ne8) 29-30 | [IpeoOpa3oBaHMs MPOCTEHIIIMX TPUTOHOMETPUICCKUX 2
BBIPAYKCHMIA.
TeMVa 2.8 Cuyc, KOCHHYC, TAHI€HC 31-32 CuHyc, KOCHHYC, TAaHT€HC IBOMHOTO yria. [Ipeobpa3oBanus 2
nBoiiroro yria. (I3 Ne9) HPOCTEHUIINX TPUTOHOMETPHIECKHX BBHIPAKEHHIA.
Tema 2.9 Cunyc, KocuHyC, TAHT€HC CuHyc, KOCHHYC, TAHI'€HC IIOJIOBUHHOI'O yTJa.
HOJOBUHHOTIO YTJIa. 33-34 | [IpeoOpa3oBaHMs MPOCTEHIIIMX TPUTOHOMETPUICCKUX 2
BBIPAKCHUM.
Tema 2.10 dynkuuu 1 ux cBoiicTaa. OO6nacTb onpeneneHuss 1 MHOKECTBO 3HAUCHUH (DyHKITHIA. 5
CriocoOwbI 3a1anus QyHKITUH. 35-36 | YétHOCTh M HEUETHOCTH, IEPUOTUIHOCTD (DYHKIIHH.

CrniocoOsI 3a1anust QYHKITUH.
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Tema 2.11 Tpuronomerpuueckue GpyHKIUH,
UX CBOMCTBA U rpauKu.

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHHI
TpUrOHOMETpHUecKUX QyHKIUH. YETHOCTH U HEYETHOCTD,

37-38 .

NEPUOJIMYHOCTb TPUTOHOMETpUYecKuX QyHKuuil. ['paduku
TPUTOHOMETPUUECKUX (YHKITHI.

Tema 2.12 TIpeoOpa3oBanue rpadukos [TapaenbHBIN IEPEHOC, CKATHE U PACTHKEHNE TPadUKOB

tpuronomerpudeckux ¢pynkuuii. (I3 Nel0) 39-40 | tpuronomerpuyeckux ¢pynkuuii. [IpeodpazoBanue
rpa)uKOB TPUTOHOMETPUUYECKUX (QYHKIHUH.
IIpo¢eccHoHAIBLHO OPHEHTHPOBAHHOE COJEPKAHUE:

Tema 2.13 Pemenne npakTuko-

ST S (U S 41-42 Onucanue HPOM3BOACTBEHHEIX IPOLECCOB € NOMOLILIO
rpadukoB QyHKINH.

Tema 2.14 Pewenue npaxTuKo- Hcnonbs3oBaHne CBOMCTB TPUTOHOMETPUUYECKHUX (DYHKIIHH B

opueHTHpoBaHHBIX 3a1a4. (I13 Nel?2) 43-44 NPOGhecCHORANBHBIX 3a/[a4aX.

Tema 2.15 ObpatHbie TpUrOHOMETpHYECKHE OO6parnble TpuronomeTpuueckue pyHkuuu. Mx cBoiicTBa 1

bymxmm. 45-46 rpaduKH.

Tema 2.16 TpuronomeTpuueckue ypaBHEHHs Pemrenue npocreninx ypaBHeHU Buaa COS X=a. Pemenuii

Bua oS x=a (113 Nel3) 47-48 ypaBHEHUN CBOJSIIUECS K KBAJPATHBIM, OJTHOPOTHBIE
TPUTOHOMETPUUYECKNE YPABHEHUS, YPABHEHMSI pELIacMble
pa3oKeHUEM Ha MHOXKHTEIIH.

Tema 2.17 TpuroHomeTpruyecKkue ypaBHEHUS Perrenue npocreiiimux ypaBHeHHH Biaa Sin X=a. Pemenuii

Buza Sin x=a (I13 Nel4) 49-50 YPaBHEHHIA CBOSIINECS K KBaIPATHBIM, OJTHOPOJTHBIC
TPUTOHOMETPUYECKHE YPAaBHEHMS, YPABHEHUS pellaeMble
pa3IoKeHUEM Ha MHOXKHTEIIH.

Tema 2.18 Tpuronomerpuueckue ypaBHEHHUsI Pemenne npocreimmx ypaBHeHui Buja tg X=a. Pemennii

Buja tg x=a (I13 Nel5) 51-52 YPaBHEHUH CBOAALINECS K KBAJPATHBIM, OJHOPOIHBIE
TPUTOHOMETPUUYECKUE YPABHEHUs, ypaBHEHUS pelllacMble
pa3ioKEHUEM Ha MHOXKHTEIIH.

Tema 2.19 Tpuronomerpuueckue

nepasercrea. (I3 Nel6) 53-54 | [IpocTeiiire TPUrOHOMETPUYECKUE HEPABEHCTBA.

Tema 2.20 CucteMbl TPUTOHOMETPUIECKIX

55-56 | Cucrembl IpoCTEHIINX TPUTOHOMETPUIECKUX YPABHEHUI.

YpPaBHEHUM.
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Tema 2.21 KontposbHas pa6ota « OCHOBBI

57.58 IIpeoOpazoBaHue TPUTOHOMETPHUUECKUX BbIPAXKEHUI. 2
TPUTOHOMETPHI. - Pemenue T o
PUTOHOMETPHUECKUX YPAaBHEHUN M HEPABEHCTB.
Pazgen 3. Ctenenu u kopHu. CTeneHHas
Cooepotcanue yuebnozo mamepuana: 20 1,2
byHkus.
Tema 3.1 AEH(I)MGTH%CKHH KOpeHE 59-60 [TonsiTre apudMeTHuecKOro KOpHs N-0if CTETICHU U3 2 M1 M2 1(\)/[; M5 M7
HaTypaJIbHON CTCTICHH. nelcTBuTENBHOrO ncna. CBOMCTBA KOPHS N-OM CTENEHH.
01 02 03 04 05 06 09
Tema 3.2 [IpeoOpa3oBanue BBIPAKEHUH C
. IIK23,24
KOpHsIMH N-0if crenenu. (113 Nel7) 61-62 | IIpeoOpa3oBaHMEe UPPALIMOHATBHBIX BBIPAKEHUI. 2 K 3.7
Tema 3.3 CreneHs ¢ paliliOHAIBHBIM U
nefictBuTenbHBIM rokazateneM. (I3 Nel8) 63-64 | [lonaTue creneHu ¢ JIIOOBIM PAITMOHATBHBIM MTOKA3aTEIIEM. 2
Tema 3.4 [IpeoOpa3zoBaHue BeIpaKEHUH C
palOHAJIBHBIM U ﬂeﬁCTBHTeHLHBIM 65-66 Hpeo6pa30BaHI/Ie BLIpa)KeHI/Iﬁ C palMOHAJIbHBIM U 2
nokasarenem. (I3 Nel9) JEACTBUTEIIBHBIM IOKA3aTENIEM.
Tema 3.5 Crenennast GyHKIMS 1 e
CBOICTBA. 67-68 | Crenennas QyHKIUs, €€ CBOICTBa U TpaduK. 2
Tema 3.6 B3anmooOpaTHbie QpyHKIIUH.
p ymn 69-70 | B3aumooOpartHbIe (HyHKIHH. 2
Tema 3.7 Uppaunonansusie ypasuenus. (I1I3 PaBHOCWJIBHOCTD UPpALIMOHATIBHBIX ypaBHEHUN. MeToIbI
Ne20) 71-72 | pemieHHs HppAIOHABHBIX YpaBHEHHA. PemeHmii 2
UppalMOHAJIBbHBIX YPAaBHECHHH.
Tema 3.8. Pemienue npparroHaibHbIX PaBHOCWJIBHOCTD UPpALIMOHATIBHBIX ypaBHEHUN. MeToIbI
ypasuenuii. (I13 Ne21) 73-74 | pemieHust UppaMOHATIBHBIX YpaBHeHHH. Perenmii 2
UppalMOHAJILHBIX YPAaBHECHHH.
Tema 3.9 Pemenue upparmoHanbHBIX PaBHOCWIIBHOCTBE MPpaLIMOHATIBHBIX HEPABEHCTB. MeTobl
nepaseHcTB. (I13 Ne22) 75-76 | pemieHHs HpparMOHAIBHBIX HEPABEHCTB. Permenuit 2
UppaIMOHAIBLHBIX HEPABEHCTB.
Tema 3.10 KonTponbnas paborta «Crenenu [Ipeo6pa3oBaHue BbIPAKEHUH C pallMOHAIBHBIM U
77-78 | neficTBUTEILHBIM MOKa3aTeneM. CTerneHHast QyHKIIHS. 2

" KOpHU».

Pemenue nppauoOHaJIbHBIX YPABHEHUI U HEPABEHCTB.
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Pazgen 4. Iloka3atesabHas GyHKIMA.

Cooeporcanue yuebnozo mamepuana: 18
Tema 4.1 [TokazatenbHast QyHKIHUSA, €€
CBONCTBA U rpauK. 79-80 | [Noka3zaTtenpHast pyHKIHS, €€ CBOHCTBA U TpaduK. 2
IIpodeccuoHaAIBLHO OPHEHTHUPOBAHHOE COAEPKAHME:
Tema 4.2 Pemenye npaxtuKo- 81-82 [TpumeHeHne noKa3aTeabHON (PYHKIINH B Pa3HBIX 001aCTIX 2
opueHTHpOBaHHBIX 3a1a4. (I13 Ne23) ST
Tema 4.3 [Toka3zatensHbie ypaBHeHus. (I13 Pemrenne nokasaTeabHbBIX ypaBHEHUN METOJIOM
Ne24) 83-84 | ypaBHUBaHUS MOKa3aTemneil, METOIOM BBEACHHS HOBOM 2
NepeMeHHOH, HYHKIIMOHATBHO-TPahUIECKUM METOIOM.
Tema 4.4 Pemenue nokazaTeibHbBIX Pemenue noka3arenbHbIX ypaBHEHUH METOJOM
ypaBuenwuii. (I13 Ne25) 85-86 | ypaBHuBaHMA MOKa3aTeneii, METOAOM BBEIEHUS HOBOU 2
NepeMeHHOH, HYHKIIMOHATBHO-TPahUIECKUM METOIOM.
Tema 4.5 Penienne nmokaszateabHbBIX
HEPABEHCTB. 87-88 | Pemenune nokasaTe/bHbIX HEPABEHCTB. 2
Tema 4.6 Perenne nmokazareabHbIX
ypaBHeHui 1 Hepaercts. (I13 Ne26) 89-90 | Pemenue nokasarelbHbIX YPaBHEHUI U HEPABEHCTB. 2
Tema 4.7 CucreMsbl oKa3aTeIbHBIX
ypasHenuid. (I13 Ne27) 91-92 | PemieHue cucteM MoKa3aTeNIbHBIX YPaBHEHUH. 2
Tema 4.8 Pemenue cuctem moxka3aTeIbHBIX
ypasuenuii. (113 Ne28) 93-94 | PemieHue cucTeM NokazaTeIbHbIX YPaBHEHHH. 2
Tema 4.9 KontponbHas pabora 95-96 PemreHne nokasareabHbIX ypaBHEHUN HEPABEHCTB. 2
«lloxasarenbHas QyHKIHs. [MokasaTtensHas GyHKIMS U ee TpadHK.
Pazgen 5. Jlorapudpmuueckas pyHkuus.
00epoicanue yueoH020 mamepuana:
Tema 5.1 Jlorapudm uncna.
pud 97-98 | Jlorapudm guca. 2
Tema 5.2 Jlorapudmuueckue ToKaAeCTBa. 99-100 Jlorapudpmuueckue Toxxaectna. Onepanus 5

JorapuMUpPOBAHUSL.
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(I3 Ne29)
Tema 5.3 JlecaTHUHBIN U HATYpaTbHBIN
norapudmsL. Yucio e. 101-102 | lecaTuuHblil U HATYpalbHBINA Jorapudmsl. Yuco e. 2
HUTOI'O 1 cemectp | 102
Peanusyembie Moy 1u
Oo0bem
HaumenoBaHue pa3ie/ioB U TeM Coaep:xxanue yueOHOro MaTtepuaJia, NpakTuyecKue 3aHATUS PIIB/¢popmupyembie
4acoB
OK, IIK
1 2 3 4
Paznen 5. Jlorapugpmmeckas gynumst. Cooepotcanue yueonozo mamepuana: 22 1,2
Tema 5.4 Crofictea sorapudmos. (I3 Ne30) 1-2 CgoiictBa norapudgmon. Oneparus sorapu@mMupoBaHus. 2 CIRER IC\)/I;; MY
Tema 5.5 [IpeoOpazoBanue 010203040506 09
noraprumudeckux Boipacennit. (I3 Ne31) 3-4 | Jlorapupmuueckue Toxaectsa. CBoiicTBa 10rapudmMos. 2 IK 2.3,2.4
IIK 3.7

Tema 5.6 Jlorapudgmuueckas pyHKus, ee
CBOJiCTBA 1 TpaduK. 5-6 Jlorapudmuueckas QyHKIUS, €€ CBOWCTBA U TpadUK. 2
Tema 5.7 Jlorapudmuueckue ypaBHEHHUS. [TonsTne norapupmudeckoro ypasueHus. Onepanus
(I3 Ne32) 7.8 MIOTEHLIUPOBAaHUA. TPU OCHOBHBIX METO/1a PEILEHUS 5

ypaBHEHMI: (PyHKIMOHAIBHO-TpapUUECKHi, METO]

NOTEHIIMPOBAHUS, METOJ1 BBEJICHUSI HOBOI IEpeMEHHOM.
Tema 5.8 Pemienue norapupmMudeckux Onepanus noreHIMpoBaHus. Tpu OCHOBHBIX METOIa
ypaBuenuii. (I13 Ne33) 9.10 | pemennus ypaBHEHUH: (PYHKIIMOHAIBHO-TparuecKui, 5

METOJ TOTEHIUPOBAHUS, METO/1 BBEJICHUSI HOBOM

MEPEMEHHOM.
Tema 5.9 Pemenue norapudgmMudeckux
HEPABCHCTB. 11-12 | Pemenue norapupMuUUECKuX HEPABEHCTB. 2
Tema 5.10 Pemrenne morapudmudeckux
ypaBHeHwuit u HepaeHcTs. (I3 Ne34) 13-14 | Pemenne nmorapuMUIECKUX YpaBHCHU U HEPABEHCTB. 2
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Tema 5.11 Cuctemsl 1orapupMuUyecKux

ANTOpUTM peleHHs JorapupMHUUECKUX CUCTEM YpaBHEUH.

yPaBHEHMIA. 15-16 | PaBHOCWJIBHOCTB JIOTApH(PMHUUIECKIX YPABHEHUH H 2
HEPaBEHCTB
IIpodeccuoHaTbHO OPHEHTHPOBAHHOE CO/IeP:KAHUeE:

Tema 5.12 Pemenue npakTHKoO-

opueHTHpoBaHHBIX 3a1a4. (I13 Ne35) 17-18 | Jlorapu@mbl B IPUPO/IC ¥ TEXHHKE. 2

Tema 5.13 Pemenne npaxriko- 19-20 [Tpumenenue norapudma. Jlorapuhpmuueckas: cnupab B 2

opueHTHpoBanHbIX 3anad. (13 Ne36) npupoze. Ee Mmatemarnueckue cBoiicTBa.

Tema 5.14 Kontponsnas pabora 21-22 Jlorapudpmuueckas pynkuus. Pemenue orapuMuaeckux 2

«Jlorapudmudeckas QyHKITUN. ypaBHEHHIA 1 HEPaBEHCT.

Pazaen 6. IlponzBoanas pyHkuuu, ee

A P A by, Cooepoicanue yuebnozo mamepuana: 32 1,2

NpUMeHEeHHe.

Tema 6.1 [TonsTHEe MPON3BOAHOI. OnpeneneHye YUCIOBOM MOCIEIOBATEIBHOCTH M CIIOCOOBI M1 M2 M4 M5 M7
ee 3aganus. CBoIiCTBa YHUCIIOBEIX ITOCIIEA0BATEILHOCTEN. OK
Onpenenenue npezena nocieaoBatensHocTy. [penen 01 02 03 04 0506 09

23-24 | ¢bynknum B Touke. [Tpupamenne aprymenTta. [Ipupamenne 2 1K 23,24

¢byHKIMu. 3312491, TPUBOISININE K TOHITHIO IPOU3BOTHOM. IIK 3.7
Onpenenenre NTpoOU3BOJHON. AJTOPUTM OTBICKAHUS
IIPOU3BOJHOM.

Tema 6.2 TIponsBoIHas cTeNeHHO 25-26 ®opmyna nuddepeHnnpoBaHns CTENEHHON (YHKITHH. 2

bynxmmm. (M3 Ne37) YacTHEIE CITydan.

Tema 6.3 Ipasina Hﬂq’(beprHHp OBAHHA 27-98 ®opmyinel nuddepenimponanus. [Ipasuna 2

CyMMbI U pazHoctd ¢pyHkuui. (I3 Ne38) } nnddepeHpoBanus.

Tema 6.4 [1pasuna nuddepeHmpoBaHus

npousBeieHus U yactHoro Gpyukmwmii. (I3 29-30 Dopmyinsl auddeperuuposanns. [Ipasuia 2

Ne39) nuddepeHIMPOBAHUSL.

Tema 6.5 [Ipon3BogHBIE HEKOTOPBIX [Ipou3BoiHAS TPUTOHOMETPUIECKUX (DYHKITHIA.

snemenTapubix Qyukuii. (I3 Ned0) 31-32 | [IpousBoaHas moka3aTenbHbIX (GyHKIUH. [Ipon3BoaHas 2

norapuMUIECKuX (yHKITHA.
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Tema 6.6 [TpousBogHas cOKHON QYHKIIHUH.

[Tonsatue cnoxuoit Gpynkiuu. [TponsBoaHas cloxHON

33-34 2
GYHKIIH.
Tema 6.7 BBI‘II/ICJ'I?HI/Ie IIPOU3BOJIHBIX 2536 Dopmysl mubdeperimposanys. [Ipasmia )
cinoxHbIX QyHkimi. (I3 Ne4l) muddepennupoBanus. [IponsBoaHas CIOXKHON (YHKITHH.
Tema 6.8 MixaHquCKHH CMBICT 37-38 MexaHn4ecknii CMBICI IPOU3BOIHON. MTHOBEHHAs 5
npou3BosHoit. (13 Ned2) CKOPOCTb B MOMEHT BPEMEHH, YCKOPEHHE.
Tema 6.9 ['eoMeTpuieCKU CMBICIT ['eomeTprueckuii CMBICI MPOU3BOAHOMN. YTI0BOM
npousBoanoi. (I3 Ned3) 39-40 | koaddunHeHT KacaTeabHOH K rpaduKy yHKIUHN B TOUYKE. 2
YpaBHeHHe KacaTeabHOU K rpaduky QyHKIUH.
Tema 6.10 MoroTrorHOCTS QyHKIMH. ToKM 41-42 Bospacrtanue u yObiBaHue (YHKIIMHU, COOTBETCTBHE 3HAKY 2
SKCTpeMyMa. IPOU3BOIHOI. 3a/1a91 Ha MAKCUMYM M MUHHMYM.
Tema 6.11 HCCHGHOBaHuHe bymxumn ¢ 43-44 HccnenoBanue GyHKIMH ¢ TOMOLIbIO TPOU3BOAHON U 2
nomotsio mpousBogHoi. (I3 Ned4) noctpoeHue rpaduka GyHKIIUH.
Tema 6.12 HauGosbiniee u HauMeHbIIIee Haxoxaerne HanOOoIbIIero U HAMMECHBIIIETO 3HAYCHHH
3HaueHus ¢pyHkuun. (I13 Ned5) 45-46 | pyHKuMii, nocTpoeHue rpa)uKOB MHOTOUYJIEHOB C 2
WCIIOJIH30BAHUEM allllapaTa MaTEMaTHIECKOTO aHaJIH3a.
IIpodeccnoHabHO OPHEHTHPOBAHHOE COAEPKAHME:
Tema 6.13 Pewenue npaxruxo- 47-48 HaxoxneHne onTuManbHOTO pe3ynbTaTa ¢ MOMOUIBIO 5
opueHTHpoBaHHbIX 3a1a4. (113 Ned6) NPOU3BOAHON B IPAKTHYECKUX 3a]a4ax.
Tema 6.4 Pemerye mpaKTiKo- 49-50 Haumensbliee u Hanbosbee 3Ha4YeHUs (QyHKIHUU B 2
opueHTHpoBaHHBIX 3a7a4. (I13 Ned7) MPAKTHYECKHX 3a1a49ax.
Tema 6.15 Pemenue npaxruko- 51-57 MexaHn4eCcKHUii CMBICT IIPOU3BOJIHOM B IIPAKTUYECKUX 2
opueHTHpOBaHHBIX 3a1a4. (I13 Ne48) 3a7a9ax.
Tema 6.16 Kontpoubhas pabora 53-54 ®dopmynsl 1 ipaBuna nuddepennupobanus. MccnenoBanue 2
«IIpousBozHas QyHKIHI. (YHKIMH € TIOMOILBIO TIPOM3BOTHOM.
Pasnen 7. IlepBooOpasnas pyHKuuu, ee
Cooepoicanue yuebnozo mamepuana: 10 1,2

NMPpUMEHEHUE.
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Tema 7.1. IlepBooOpazHas GyHKIUH.

[Toustue unterpuposanus. [lepBoodpazHast 11 QyHKIMH.

M1 M2 M4 M5 M7

IpaBuiia HAXOXKIEHHUS TIEPBOOOPA3HEIX. 55-56 | Tabmuma popMysT AT HaX0XKICHUS TIEPBOOOPA3HOM JIJIst 2 OK
naHHoM ¢yHkimu. IlpaBuia BeIMUCIEHHS TEPBOOOPA3HOM. 01 02 03 04 0506 09
Tema 7.2 [lnomaze KpHBOHHHeHHQH KpuBonunelinas tpanenuns. [Inomans KpUBOIMHENHON LDt 12<'3’ 2
Tpaneuuu. Gopmyna Hprorona-JleiOnuua. 57-58 | Tpameuuu. 'eoMeTpuUeCcKuii CMBICI OTPEAEIEHHOTO 2 IIK 3.7
(I3 Ne49) unrerpana. ®opmyna Heiorona-JleiiOnua.
Tema 7.3 OnpeneneHHbIN 1
HEOIIPEIC/ICHHBIH HHTETPAIbL. 59-60 | [lonsiTve ompeneneHHOro U HEONPEIEICHHOTO HHTErpaa. 2
IIpodeccuoHaTbHO OPMEHTHPOBAHHOE CO/IeP:KAHUE:
Tema 7.4 Pewenue npaxruko- 61-62 I'eomeTprueckuii CMBICIT ONPEETIEHHOTO HHTETpaia B 2
opueHTHpoBaHHBIX 3a1a4. (113 Ne50) - ETTRTIL
Tema 7.5 Pemmerue npakTHKo- 63-64 Pemenne 3a1a4 Ha MpUMEHEHUE UHTETPaIa ISl BHIYUCIICHHS 9
opueHTupoBaHHbIX 3a1a4. (I13 Neb) (bM3MHECKHX BeIMTHH ¥ TITOMATEH.
Pasznen 8. [IpsiMble U MJI0CKOCTH B
Cooepotcanue yuebnozo mamepuana: 18 1,2
MPOCTPaHCTBeE.
Tema 8.1 OcHOBHBIE TOHATHSA IIpeamer crepeomerpuu. Touka, mpsiMasi, IIIOCKOCTb. M1 M2 M4 M5 M7
cTepeoMeTpuH. PacnonoxeHne npsiMeIx U 65-66 Axcuomsl ctepeomeTpud. [lepecekaroniuecs, napauiesbHbIE 2 OK
TJIOCKOCTEH. Y CKpEeIMBAOIINEcs MpIMble B pocTpaHcTBe. [Ipu3Hak 01020304 0506 09
CKPEIIMBAIOIIUXCS MPSIMBIX.
Tema 8.2 MapamensHocTs Hp;nvion = [TapaienbHOCTH NPSIMOM U TIJIOCKOCTH. YTOJI MEXKITY HII<'H2<.?;, 2
ILI0CKOCTH. YTOIl MEKy NPAMOH 1 67-68 | mpsamoit 1 mIocKocThi0. TeTpasp M ero AIeMEHTHL. 2 7
wiockoctsio. (113 Ne52) [Mapasnenenunen U ero 3JEMEHTBI.
Tema 8.3 IlapaiteNbHOCTE MIOCKOCTEH. 69-70 [TapamnensHOCTB TUIOCKOCTEM. CedeHne TeTparapa u 2
MapanensHoe npoekruposanue. (I3 Ne53) napajieNienurea. 3aaaun Ha HOCTPOECHHUE CEYEHHMIA.
Tema 8.4 IlepneHANKYISIPHOCTD NPSIMBIX, 1.7 Teprenaukysiprbie npsvsre. [[pr3HaK )
TIpAIMOH M TIIIOCKOCTH. i HEPHEHIUKYIIIPHOCTH MPAMOM U IUIOCKOCTH.
Tema 8.5 [leprnieHauKyIIpHOCTD 73-74 [lepnienaukynsp u HakIoHHas. [lepneHauKynspHbIe 2

mockoctel. [lepnennukysap u HakJIOHHAS.

wiockocTy. [Ipu3Hak nepneHauKyIspHOCTH IIIOCKOCTEH.
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(13 Ne54)

Tema 8.6 Teopema o Tpex 75-76 Teopema o Tpex nepreHAuKyIApax. YToid MexIy 5
nepnenaukyspax. (I3 Ne55) 5- TOCKOCTSIMI.
IIpodeccoHAIBLHO OPHEHTHUPOBAHHOE COAEPKAHME! 2
Tema 8.7 Pemerue mpakrrKo- AXKCHOMBI CTEPEOMETPHH B JKU3HU U IPO(HECCHOHAIBHON 2
opueHTHpOBaHHBIX 3a1a4. (113 Ne56) 71-78 cdepe.
Tema 8.8 Pemenne nmpaktuko-
opreHTHpOBaHHbIX 3axad. (I13 Ne57) 79-80 | [IpsiMble U TUIOCKOCTH B apXUTEKTYPE U CTPOUTEIILCTBE. 2
Tema 8.9 KontponrHad pabota «Ilpambie 1 81-82 PacnonosxeHne npsMsIX U INIOCKOCTEN B TPOCTPAHCTBE.
TUIOCKOCTH B IIPOCTPAHCTBEY. Pelmenue 3a1ad.
Paznen 9. KoopauHaTbl 1 BeKTOPHI B
Cooeporcanue yuebnozo mamepuana: 14 1,2
NPOCTPAHCTBE
Tema 9.1 JlexapToBbl KOOpJUHATHI B M1 M2 M4 M5 M7
83-84 | [lexapTOBBI KOOPJMHATHI B IPOCTPAHCTBE. 2
MIPOCTPAHCTBE. OK
Tema 9.2 Paccrosinue Mexay IByMst 85-86 [Ipocreiimume 3anaun B koopauHaTax. PaccTosHue mexny 5 01 02 03 04 0506 09
touykamu. (I3 Ne58) JIBYMsI TOUYKaMH, KOOPJAMHATHI CEpeIMHbI OTPE3Ka.
Tema 9.3 BekTophl B IPOCTPAHCTBE. 87.88 BekTops! B ipoctpancTBe. Cl0KEHHE U BBIYUTAHHE 9 1IK2.3,2.4
BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCJIO. IIK 3.7
Tema 9.4 KomnianapHbie BEKTOPBI. 89-90 Komnnanapusie BekTopbl. Pa3nokeHne BekTopa 1o Tpem 2
HEKOMILJIAHAPHBIM BEKTOPAM.
Tema 9.5 Yros Mexny BEKTOpaMu. CkansipHO€ MPOU3BEICHNE BEKTOPOB B KOOpAMHATAX. YTOJ
CkassipHO€E ITPOU3BENEHNUE BEKTOPOB. 91-92 | mMexy BeKTOpaMu. YTOJI MEXIy MPSIMOI U IIIOCKOCTBIO, 2
MEX]Ty TUIOCKOCTSIMHU. Y paBHEHHUE IJIOCKOCTH.
IIpodeccuoHaAIBLHO OPHEHTHPOBAHHOE COAEPKAHME!
Tema 9.6 Perienne mpakTuko-
OpHeHTHpOBaHHbIX 3axad. (IT3 Ne59) 93-94 | BexTopHOE POCTPAHCTBO B MPO(HECCHOHANBHBIX 3aJa4ax. 2
Tema 9.7 Pemenue mpakTuko- 95-96 Brrunciienue paccTossHUM M TUIOIIAIEH Ha TUIOCKOCTH B 5

opueHTHpoBaHHbIX 331a4. (I13 Ne60)

npodeccuoHanbHOM cdepe.
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Pa3gen 10. MHOrorpaHHMKH M TeJsia

Cooepircanue yueonozo mamepuana: 36 1,2
BpalleHus.
Tema 10. 1 Bepumnsl, pebpa, rpat [TonaTne MHOTOrpanHuKa. Bepimna, rpans, pedpo. M1 M2 M4 M5 M7
MHOTOrpaHHIKa 97-98 Juaronane. CeueHnue. Bollykiible 1 HEBBITYKJIbIE 2 OK
MHOTOT'PaHHHKH. 01 02 03 04 05 06 09
Tema 10. 2 [Ipusma, ee cocTapmstomue, [Tonsitue npusmel. Ee ocHoBaHus 1 00KoBble TpaHu. BricoTa
ceuenue. [IpsiMast ¥ TIpaBHIIBHAS TIPU3MBI. 99-100 | mpumswmsl [Ipsimas u HakinoHHas npusma. [IpaBuibpHas 2 [1K 2.3,2.4
npusMma. CedyeHue. IIK 3.7
Tema 10. 3 ITapannenenunen, kyo. Ceyenne 101-102 | Tapaenenues, CBOMCTEA IPAMOYTOILHOrO 5
Ky0a, napamenenunena. (I3 Ne61) napaenenunena, kyo. Ceuenue Ky0a, mapaieienunesa.
Tema 10. 4 [Tupamusia, ee cocTaBIAIONINE,
[Tupamuna, ee anementsl. Ceuenue nupamubl. [IpaBunbHas
ceyenue. IIpasunbHas nupamuzaa. 103-104 2
nupamuaa. YceueHHas mupaMua.
VYceduennas nupamuaa
Tema 10. 5 bokoBas u noyiHas MOBEPXHOCTh 105-106 [Tnomaab 6OKOBOM ¥ IMOTHOM MOBEPXHOCTH MPU3MBI U 2
npu3mbl, nupamusl (113 Ne62) MUPAMMIBI.
Tema 10. 6 Cummetpus B KyOe, 107-108 CumMeTpHsi OTHOCUTEIBHO TOYKH, IPSIMOM, TIJIOCKOCTH. 2
napa’suiesenumnesie, npusMe, mupaMuie Cummerpus B KyOe, napasuiesienunee, npusMe, mupamue.
IIpodeccnoHaNbHO OPHEHTUPOBAHHOE COACPKAHME:
Tema 10. 7 Pemienue npakTuko-
T — 3a11§q. (I3 Ne63) 109-110 | Ilpumepsl cuMMETpHiA B IpodhecCHOHATBLHOM cdepe.
Tema 10.8 IIpaBriibHBIE MHOTOTPAaHHUKH, UX 111-112 [ToHsTHE MpaBUILHOIO MHOTOrpaHHKKa. CBOMCTBA 5
CBOWCTBa MIPAaBUIIBHBIX MHOTOTPaHHHUKOB.
Tema 10. 9 Llununap, €ro coCTaBIISIOINE. 113-114 [unuHap u ero 3IeMeHThl, ceueHue MnHapa. PazBepTka 2
Ceuenue mumunapa (I3 Ne64) HWIAHAPA.
Tema 10. 10 Konyc, ero coctaBisroniue. 115-116 Konyc u ero snementsl. Ceuenne KoHyca. Passeprka 9
Ceuenne konyca (I13 Ne65) KOHyca.
Tema 10. 11 Yceuennslii konyc. Ceuenue 117-118 VYceuennslit konyc. Ero oOpasytomias u Beicota. Ceuenue 2
YCEUEeHHOT0 KOHYyca YCEUEHHOT0 KOHYCa.
Tema 10. 12 Ilap u cepa, ux ceueHus. 119-120 Hlap u cepa. Bzaumuoe pacronoxxeHue chepsl u 2
mwiockocTu. CedeHue mapa 1 chepsl.
Tema 10. 13 ITorstue 06 0ObeMe TeTA. 121-122 [Tonsitue 06bem Tena. O0beM KyOa U IPSAMOYTOIHHOTO 2

OtHomenne 00beMoB 110100HbIX Teu (113

napasienenunena. O6beM NpU3MbI U IUITUHIIPA.
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Ne66)

OTtHouleHre 00bEeMOB MONOOHBIX TEIL.

Tema 10. 14 OOBeMBI MHOTOTPAHHUKOB.

123-124 | O6vem nupamu oHnyca. O0bem mapa. 2
O6wemsl mumuHapa u Konyca (113 Ne67) PAMHJIBT H KOy beM Iap
Tema 10. 15 ITnomanu noBepxHoCcTEH
HUIMHIpPaA U KoHyca. O0beM mapa, momans | 125-126 | ITnomaau moBepXHOCTEH TeJ. 2
cepsl
Tema 10. 16 Pemenue 3agau.
MHuororpannuku u tena Bpamenus. (113 127-128 | Pemenue 3aga4. MHOrOrpaHHUKH U TeJla BPAILCHMUS. 2
Ne68)
IIpo¢eccHoHAIBLHO OPHEHTHPOBAHHOE COAEPKAHME:
Tema 10. 17 Pemenue npakTuko-
P 129-130 | Pacuer 00beMa BMECTUMOCTH BEILECTB. 2
opueHTHpOoBaHHBIX 3a7a4. (I13 Ne69)
Tema 10. 18 Pemenue nmpakTuko- KomOunanuu reomerpudeckux tein. Tena BpameHus,
opueHTupoBaHHbIX 3a1a4. (I13 Ne70) 131-132 | murommaab MOJHOM MOBEPXHOCTH, 00BEM TEJ BpaIICHUS B 2
npodeccHoHaIBFHOU cdepe.
HUTOTI'O 2 cemectp 87
KouncyabTanun 1-2 KoncyabTauus «3amura MHIAMBUAYAJIbHOT0 TPOEKTA) 2
3-4 KoncynbTanus nepea 3k3aMeHOM 2
5-6 KouncyabTauus nepea 3k3aMeHOM 2
IIpome:xxyTouHasi aTTecTANUS IK3aMeH 10
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3. YCJIIOBUS PEAJIM3AIIMU ITPOT'PAMMBI IUCIHUTITJINHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecIiedeHuI0

Peanuzanus y4eOHON AUCIUIUIMHBI TpeOyeT HaNIWYHsS Y4eOHOTOo KaOWHETa TEOPETHYECKOTO
oOyueHus

O6opynoBanue yueOHOTo KaOMHeTa:
—[I0CaJJOYHBIE MECTa MO KOJIUYECTBY 00YUaIOLINXCS;
— pabodee MecTo MpernoIaBaTels;

— KOMIUIEKT Y4eOHO-HaTJIsIHBIX TOCO0Uii;
— KOMIUIEKT JIEKTPOHHBIX MaTepPHAJIOB;
— JIOCKa MeJioBasi (MapKepHasi).

TexHudeckue cpeacTBa O6yLICHI/I${Z
— KOMIIBIOTEP CTaHHapTHOﬁ KOMIUICKTallHU C JIULICH3NOHHBIM IIPOTpaMMHBIM 06eCHe‘ICHI/IeM;
— IJIa3Ma UK IPOCKTOP C 3KpaHOM.

3.2. UudopmanuonHoe odecrieueHue 00ydeHust

1. Marematuka: anreOpa W Hadajga MaTeMaTUYECKOTO aHAIM3a, reoMeTpus. AuredOpa ¥ Hayana
anammsa. 10-11 xmaccer : yue6. nns oOrieoOpas3oBar. opraHu3anuil : 0a30BBIA U yTayOIrO
ypoBuu / [LLI.A. AmumoB u ap.]. — 9-e m3a. - M., : TIpocBemenne, 2021. — 463 c.: mi. — ISBN
978-5-09-077925-8

2. Maremaruka: anreOpa ¥ Havajga MaTeMaTHYECKOTO aHaimu3a, reomeTpusi. ['eomerpms. 10-11
KJaccel : ydeb. ams oOmieoOpa3oBar. opranuzauuii : 0azoBelii U yriay6mo yposuu / [JI.C.
Atanacsia u ap.]. — 9-e w3n. - M., : Ilpoceemenue, 2021. — 287 c.: wn. — (MI'Y — mikosne).-
ISBN 978-5-09-078569-3

Hnmepnem-pecypcor.
1. http://school-collection.edu.ru — DexTponHbIil yueOHnK «Maremaruka B 1ikose, XXI Bek».

2. http://fcior.edu.ru - napOpMAaIOHHBIC, TPEHUPOBOYHBIC M KOHTPOJIBHBIC MaTECPHAIIbI.
3. www.school-collection.edu.ru — Exunas komrekunu [{undpoBbix 00pa3oBaTeIbHBIX PECYPCOB
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIIUITJIMHBI

KOHTpOJ’lI) H OIEHKaA PE3YyJIbTATOB OCBOCHUA AJUCHUINUIMHBI OCYHICCTBIIACTCA HNPCIOJABATCIIEM B
mnmponecce MpoOBCACHUS HNPAKTHYCCKUX 3aHATUM U CaMOCTOSITEIIHLHBIX pa60T, a TAarxKeKC BBIIIOJIHCHUA

CTYACHTAMU MHAWBUAYAJIBbHBIX 3aI[aHI/II7L

Pe3yabTaThl 00y4eHus
(ocBOCHHBIC YMEHHSs1, YCBOCHHbIC 3HAHUSA)

(I)Oprl U METOAbI KOHTPOJIsA
U OLIEHKH Pe3yJibTATOB
00y4eHust

YMmenus:

BBITIOJIHATH apI/ICI)MCTI/I‘ICCKI/Ie JEUCTBUS HaJ qyucjiaMu, codcTasd

YCTHBIC W  NHUCBMCHHBLIC IIPUCMBI; CpPaBHUBATb  YHUCIIOBBLIC
BbIPAXKCHHA,
HaxXoaAUuThb 3Ha4YCHUA KOpHH, CTCIICHU, JIOl"apI/I(I)Ma,

TPUTOHOMETPUYECKUX BBIPAKEHUHA HA OCHOBE ONpPEIECICHUS,
UCTIONB3YSl MPU HEOOXOJUMOCTH WHCTPYMEHTAIIBHBIE CPEICTBA;
BBITIOJIHATHh MPE0Opa3oBaHUsl BBIPAKEHUN, TMPUMEHSs (HOPMYJIBI,
CBsI3aHHBIE co CBOWMCTBaMH CTEIICHEH, norapudmoB,
TPUTOHOMETPHUECKUX (YHKIIHI;

BBIYHMCIIATh 3HAa4YeHHWEe (yHKOMU 110
apryMeHTa TMpHU pPa3IMYHbIX cHoco0ax 3afaHus (YHKIWU;
ONpENeNsTh  OCHOBHBIE  CBOMCTBAa  YHCIIOBBIX  (DYHKIIHUH,
WITIOCTPUPOBATh UX Ha rpaduKax; CTPOUTH rpa(UKu U3yUeHHBIX
(bYHKIMIHA, HIUTIOCTPUPOBATH 1O TPpaUKy CBOHCTBA HIIEMEHTapHBIX
(GYHKUMH; UCMONB30BaTh MOHATHE (YHKIMU Ui ONMHUCAHUS H
aHaJIM3a 3aBUCHMOCTEH BEJINYNH;

3aJaHHOMY 3HA4YCHHUIO

HaXOJIUTh TPOU3BOJIHBIC 3JEMEHTapHbIX (YHKUMH; pelarthb
3a71a4y IPUKIATHOTO XapaKTepa Ha HAXOXKAEHHE HauOOIbIIEro U
HAaUMEHBIIIETO  3HAYEHU, Ha  BBIYMCIEHUE  YIJIOBOIO
Koo dunreHTa, KacaTenbHOH ¥ CKOPOCTH TMPSMOJIUHEHHOTO
JIBHKCHMUSL.

HaXOJUTh MEpPBOOOpa3HbIE AIEMEHTAPHBIX (YHKIMH, BBIYUCIATH
MHTETPaJIbl, HAXOIUTh TUIOMIAAN (GHUTYp, OTPAHUYCHHBIX JIMHUSIMH,
pelaTh 3aa4y NPUKIAJHOTO XapaKTepa;

pfmiaTb paluOHAJIIBHBIC, I10Ka3aTCJIbHBIC, J'IOFapI/I(i)MI/ILIGCKI/Ie,
TPUTOHOMETPHUECKHUE YPaBHEHHUS, CBOJSIINECS K JIMHEHHBIM WU
KBaJIpaTHBbIM, a TaK)KE aHaJOTHYHbIE HEPABEHCTBA U CHCTEMBI
YpaBHEHUW; HWCMOJIB30BaTh TpadUUECKHid METOJ  PEIICHUS
YpaBHEHM ¥ HEPaBEHCTB; M300pakaTh Ha KOOPAMHATHOM
TUIOCKOCTH PEIIEHUs] YPaBHEHUI, HEPABEHCTB U CHUCTEM C JBYMs
HEU3BECTHBIMU;

COCTaBIIATh U pellaTh YpaBHEHHUS W HEPaBEHCTBA, CBS3BIBAIOIIUE
HEU3BECTHLIC BCIIMYMUHBI B TCKCTOBBIX (B TOM YHUCJIC HpI/IKJIa,[[HBIX)
3aj1ayax.

pemwlatb ~ OpocTedMe KOMOMHATOpPHBIE — 3aJaud  METOJIOM
nepebopa, a TaKkXkKe C HUCIIOJIB30BAHUEM H3BECTHBIX (HOPMYII;
TpeyrosnbHuka Ilackans; BbMUCHATE KO3((UIMEHTH OMHOMA
HreloToHA; BBIYUCIIATH BEPOSITHOCTH COOBITUI HA OCHOBE IO/ICUETA
41CJIa UCXOO0B;

pacno3HaBaThb Ha 4YepTeXxax M MOJEISIX NPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCUTH TpPEXMEpHbIE OOBEKTHI C UX OINUCAHUSIMHU,
n300pakeHUSIMH; ONIMCHIBATh B3aMMHOE PACIOIOKEHUE MPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE; AHAIU3MPOBATh B MPOCTEHUIINX
Cllydasix B3aUMHOE PacloyiokeHHe 0OBEKTOB B IPOCTPAHCTRBE;

Tekymuii KOHTpOIb B BHUJE:
MIPAKTUYECKUX pabor,
CaMOCTOSATEIIFHBIX paoor,
MPOBEPOYHBIX PpabOT, TECTOB,
(pOHTAIBHOTO ONPOCa, YCTHOTO
orpoca, HanucaHusi pedeparos,

JIOKJIaJIOB, COCTAaBJIEHUS
MpE3EHTALNH, HU3TOTOBJICHIE
MOJICIICH.

TeMaTH4eCKUl  KOHTpPOJIb B

BU/JIE KOHTPOJIbHOU PabOTHI.

Hroroserit KOHTPOJIb o
MPEIMETY B BUJE INMHUCBMEHHOI'O
9K3aMEHA.
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MPUMEHATh KOOPJAMHATHO-BEKTOPHBIM METOJl I BBIYMCICHUS
OTHONICHUM, PACCTOSHUHN U YTJIOB

n300pakaTh OCHOBHBIE MHOTOTPAaHHUKA W KpYyTJble Tena;
BBITIOJIHATh ~ YEPTEXKH MO  YCJIOBHSM  3a/ad;  peliarth
IJIAHUMETPUYECKHUE W TPOCTEUIINE CTEPEOMETPUUYECKHE 3adaud
Ha HAXO0XKJICHHE TEOMETPUYECKUX BEJIWYUH (IUJIMH, YTJIOB,
IUIOIIACH, 00BEMOB); HCIOJIb30BaTh npu peueHuu
CTEPEOMETPUUECKHX 33]a4 IUTAaHUMETpUYecKue (HakThl U METO/IbI,
MIPOBOJIUTH J1I0KAa3aTeJIbHbIE PACCYK/ICHUS B XOJ€ PEIICHUS 3a/ady;
HaXOJUTh 00BEMBI TEII;
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S. HEPEYEHb TEM UCCJIEJOBATEJIbBCKHUX ITPOEKTOB

HenpepsiBHbIE 1pobH

[IprMeHeHne CI0XKHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacueTax
[TapannenbHOE IPOEKTUPOBAHUE

Cpennue 3Ha4eHUS U UX IIPUMEHEHUE B CTATUCTUKE
BekropHoe 3aaHue NpsMBIX U INIOCKOCTEN B IPOCTPAHCTBE
CrnoxeHne rapMOHHYECKUX KoeOaHun

I'paduueckoe perieHrne ypaBHEHU 1 HEPABEHCTB
IIpaBriibHBIE U MTOJTyIPAaBUIbHBIE MHOTOIPAHHUKNU
Konnueckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE

[TonsTne muddepenmana u ero NPUIOKEHHS

Cxembl bepHyJuIM MOBTOPHBIX UCTIBITAHUN

HccnenoBanue ypaBHEHUM U HEPABEHCTB C MapaMeTPOM
3aMeuaresbHbIE HEPABEHCTBA, UX 000OCHOBaHME U IPUMEHEHHUE.

Benukue MmaTeMaTUKU U UX BEJTUKHE TEOPEMBI.

Metoa MaTeMaTUYECKON MHIYKIIMU U €r0 IPUMEHEHHE.

®opmyra s HAXOXKAESHUS] KOPHEH KyOU4eCcKOro ypaBHEHHUSI.

VYpaBHEHHUsI UETBEPTOM CTENEHU U METOJIbI UX PEILICHHUS.

Benukoe nckycctBo u xu3Hb [xxeponamo Kapnano.

Hayxka o pemiennn ypaBHeHuUN.

Teopema Buera nu xomOuHaTopuka.

JnohaHTOBBI ypaBHEHUSI.

[IpeapicTopus MaTEMaTUYECKOTO aHAIU3A.

3HaueHue NPOU3BOAHOMN B Pa3INYHBIX 00JIACTAX HAYKU.

MaremMartuka B apXUTEKType.

[InaToHOBBHI TENA.

CuMMeTpHs ¥ TapMOHUS OKPY’KAIOIIEr0 MUPA.

ParronanbHble anreOpanyeckie CUCTEMBI C HECKOIBKMMU TIEPEMEHHBIMH.
WppatnmonansHeie anredpanyeckue 3a1auu.

[TocTpoeHne YUCIIOBBIX CUCTEM.

I'eomeTpusa EBknnna kak reppas Hay4qHasi CUCTEMA.

I'eometpust JIobaueBCKOro kak NpuMep akCHOMaTHYECKON TEOPHUH.
['eomeTprueckre MOAEIN B €ECTECTBO3HAHUU.

«Ywucna He ynpasisitoT MUPOM, HO TTOKa3bIBAaIOT, Kak ynpasisercs mupy» (M.B. I'ere)
Hucno «e» u ero TaiHsbl.

[Tpon3BoiHas B 9KOHOMUKE M OHMOJIOTHH.

[IpumeneHnue nmokazaTeabHON 1 JTorapudMudeckon PyHKIHI B 9KOHOMHUKE.
Crny4daifHple COOBITHS U UX MATEMATUYECKOE OTHCAHUE.

MareMaTtuueckue paccy AeHUs U 10Ka3aTeIbCTBA B MATEMATHKE.
MaremMatuueckas JIOTMKa U €€ JTOCTUKEHUS.

MateMaTHka Ha IITaXMaTHOU JOCKE.

MeTtoabl  pemieHusi TOKa3aTeNbHBIX ypaBHEHHWH W HEPAaBEHCTB. (JIOrapupMHUECKUX,
UppalMOHATILHBIX, TPUTOHOMETPUUECKHUX )
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Merto/ibl pelieHus ypaBHEHUN U HEPABEHCTB C MapaMeTpPOM.
[TpuMeHeHHEe TPUTOHOMETPUH B (pH3HKeE.
Obnactu npuMEHEHUs! TPUTOHOMETPHH.

[TpuknagHOE 3HAYCHHE TEOPUU TPadoB.

Hcnons3oBaHne MAaTpUIl IPU PEIIEHUN YKOHOMUYECKHX 3a]1a4.

Pa3paboTka JOrHYECKUX UTP.
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