MIAHUPYEMBIE PE3YJ1IbTATbl OCBOEHUA YYEBHOIO KYPCA.

JInyHOCTHbIE, MeTanpeaMeTHbIE N NpefMeTHble pe3ynbTaTbl OCBOEHUS COAepXaHUa
Kypca

anrebpbl 1 Hauan MaTeMaTUYECKOro aHanusa

N3yueHune anrebpbl n Hauan MaTeMaTUYECKOro aHanM3a No gaHHoOW NporpaMMe
cnocobcTByeT HGOPMUPOBAHUIO Y yUaLLUMXCH IMYHOCTHbIX, MeTanpeaMeTHbIX U
NpenMeTHbIX pe3ynbTaToB 0byueHus, COOTBETCTBYOLMNX TPeboBaHUAM
DepepanbHOro rocygapcTBeHHOro obpa3oBaTeNbHOro CTaHgapTa cpegHero obuero
obpa3zoBaHus.

JINUHOCTHbIE pesynbTaThl:

1) BOCNUTaHME POCCUNCKOM MPaXKaaHCKOM MOEHTUYHOCTU: NAaTPUOTM3IMA, YBAXKEHNS K
OTeuecTBy, OCO3HaHMEe BKNaga OTEYECTBEHHbIX YUYEHbIX B Pa3BUTME MUPOBOW HayKW;
2) hopMMpoBaHME MUPOBO33PEHUS, COOTBETCTBYIOLLIErO COBPEMEHHOMY YPOBHIO
PasBUTUS HAYKN U O6LLECTBEHHOW NPAKTUKW;

3) OTBETCTBEHHOE OTHOLLEHME K 06yUYEeHNo, FOTOBHOCTb M CMIOCOBHOCTb K
CaMOpa3BUTUIO U CaMOOBPa30BaHUIO Ha MNPOTSKEHMUN BCEM U3HU; CO3HATENbHOE
OTHOLUEHME K HenpepbIBHOMY 06pa30BaHNIO KaK YCITOBUIO YCMNELHON
npodeccmnoHanbHOM N 06LLECTBEHHON OEATENTbHOCTY;

4) 0Co3HaHHbIN Bbibop ByayLlen npodeccMoHanbHOM AeATENbHOCTU Ha base
OPVEHTMPOBKM B MUpe npodeccun n npocdeccroHanbHbIX NPEANOYTEHUI; OTHOLLEHME
K NpodeccnoHanbHON OeaTeNbHOCTN KaK K BOSMOXHOCTM yUaCcTUS B PELLUEHUMN INYHDIX,
06LeCTBEHHbIX, FOCY4apCTBEHHbIX 1 0bLeHaunoHanbHbix Npobnem; hopMrpoBaHue
YBaXXMTENbHOIO OTHOLLEHUS K TPYAY, Pa3BUTUE OMNbITa yyacTusl B COLMarnbHO
3HauMMOM Tpyae;

5) yMeH1e KOHTPONMPOBaTb, OLEHMBATb U aHaNM3MPOBaTb MNPOLECC 1 pe3ynbTaT
yuyebHOM 1 MaTEMaTMUECKOWN OeATENbHOCTY;

6) yMeHuve ynpaBnsaTb CBOEW No3HaBaTeNbHOM [eSTENbHOCTbIO;

7) yMeHMe B3anMoencTBoBaTb C O4HOKIACCHUKaMK, eTbMM MIafLero Bo3pacTa v
B3pOC/biMK B 06pa3oBaTeibHON, 06LLEeCTBEHHO MOMNe3HoN, yuebHo-
nccnenoBaTenbCKOMW, MPOEKTHON U APYrnX BUAAX LeATENbHOCTY;

8) KPUTUUHOCTb MbILLSIEHUS, UHMLMATVBA, HAXO4UMBOCTb, aKTUBHOCTb MPY peLleHnn
MaTeMaTUUeCKMX 3agau.

MeTanpegMeTHble pe3ynbTaTbl:



1) yMeHune caMOCTOATENbHO OnpeaensTb Lenn CBoel AeaTelbHOCTU, CTaBUTb U
dopmynmpoBaTb O/1a cebsl HoBble 3aJaun B yuébe;

2) yMeHMe COOTHOCUTb CBOW OENCTBUS C MSTaHMPYEMbIMU pe3yribTaTaMu,
OCYLLECTBNATb KOHTPOJb CBOEW AEeATENbHOCTU B NPoLecce OOCTVKEHMS pe3ybTaTa,
onpeaensTb cnocobbl 4ENCTBUI B paMKaxX NPeAIOXEHHbIX YCNOBUIA 1 TpeboBaHun,
KOPPEKTUPOBaTb CBOM 4ENCTBMS B COOTBETCTBMM C USMEHSIIOLLENCS CUTYaLMen;

3) yMeHMe CaMOCTOSITENIbHO NPUHUMAaTb PeLLEeHUs, NPOBOAMUTbL aHann3 CBOeM
LEeATeNbHOCTU, MPUMEHSATb pasfinyHble MeTOObl MO3HaHUS;

4) BnageHve HaBblkaMu NO3HaBaTeNbHOW, yuebHO-1CCnenoBaTeNbCKOM U MPOEKTHOW
LEeATeNbHOCTY;

5) popMMpoBaHME NOHATUMHOIO annapaTa, yMeHus co3faBaTb 0606LeHus,
yCTaHaBnMBaTb aHanoruu, knaccmduumpoaTb, CAMOCTOATENBHO BblbMpaTb
OCHOBAaHUS 1 KpUTEPUM AN KnaccubmKaumm;

6) yMeHune ycTaHaBnMBaTb NPUYMHHO-CEACTBEHHbIE CBA3M, CTPOUTL JIOrMUYecKoe
paccy)kgeHune, ymo3aknoueHve (MHOYKTUBHOE, OeOyKTUBHOE M Mo aHanornv) n genatb
BbIBOAbI;

7) bopMmpoBaHME KOMMNETEHTHOCTU B 06/1aCTN MCMONb30BaHUA MHDOPMaLMOHHO-
KOMMYHWKaLMOHHbIX TEXHONOMUI;

8) yMeHve B1OEeTb MaTeMaTUYECKYLO 3a4auy B KOHTEKCTE NPOHIEMHON CUTyaLmm B
OPYrux OUCUMNIMHAX, B OKPYXKaOLLEN XNU3HU;

9) yMeHre caMOCTOSITeNIbHO OCYLLECTBNATb MOUCK B Pa3fIMUHbIX MCTOYHUKaX, 0T6OP,
aHanus, cucTemMaTmsaumio 1 knaccudmKaumio nHdopmaumm, Heobxooumon s
peLleHns MaTeMaTUYEeCKUX Npobnem, NpeacTaBnaTb €€ NOHATHON popMe; NPUHMMATD
peLleHne B yCNOBUAX HEMNOSHOM UMW M3BbITOUHOW, TOUHOW UM BEPOATHOCTHON
NHpOPMaLUMK; KPUTUYECKM OLLEHMBATb M MHTEPNPETMPOBaTbL NHbOPMaLMIO,
Nonyyaemyto U3 pasfiMuHbIX NICTOYHUKOB;

10) yMeHMe Mcrnonb3oBaTb MaTeMaTUUECKME CPeaCTBa HarnagHocT (rpaduku,
Tabnuubl, CXeMbl 1 Ap.) 48 UANKCTPaUMK, MHTepnpeTaumm, apryMeHTaumu;

11) yMeHue BblgBUraTb rmnoTesbl NPy peLleHn 3agaum, NOHUMaTb He0HXOANMOCTb MX
NPOBEPKMU;

12) NOHMMaHMe CyLHOCTM anropUTMUUECKUX NPEaNMCaHniA n YMEHNe OeiCTBOBaTh B
COOTBETCTBUM C NPEenTOXEHHbBIM arrOPUTMOM.

MNpepMeTHblE pe3ynbTaThbl:

1) 0oco3HaHMe 3HaueHUs MaTEMaTUKN B MOBCEAHEBHOM XM3HN UENIOBEKA;

2) NnpefcTaBneHe o MaTeMaTUUECKON HayKe Kak cepe MaTeMaTUueckon
OesaTenbHOCTK, 06 aTanax eé pas3BuUTUs, O €€ 3HAUYMMOCTU 019 PA3BUTUS LUMBUITM3ALNN;
3) yMeHMe onuncbiBaTb ABIEHUSA PeasibHOro M1pa Ha MaTEMaTUUECKOM A3bIKE;
npencTaBneHne 0 MaTeMaTUUECKNX NMOHATUAX N MaTEMATUYECKMX MOLENSX KaK O
Ba)KHENLLEM NHCTPYMEHTAPUN, NO3BOJIAIOLLEM OMMUCbIBaATb U M3yuaTb pasHble
NpoLecChl N ABMEHUS;

4) npeacTaBneHne 06 OCHOBHbIX NMOHATUAX, NOEAX M MeTodax anrebpbl 1
MaTeMaTUYeCKOro aHanmsa;

5) npeacTaBneHne o NpoLeccax U BMeHUaX, UMEILLMX BEPOATHOCTHbIN XapaKTep, O
CTAaTUCTUUYECKNX 3aKOHOMEPHOCTSX B pearibHOM MUpe, 06 OCHOBHbIX MOHATUAX
3M1IEMEHTapPHON TEOPUM BEPOATHOCTEN; YMEHME HAXOANUTb N OLLE€HMBATb BEPOATHOCTH
HacTynneHuns cobbITui B NPOCTENLLNX NPAKTUUECKMX CUTYyaUMSIX U OCHOBHbIE
XapPaKTEPUCTUKM CITyYanHbIX BENUYMH;

6) BNageHe MeToaMm 0oKa3aTeNnbCTB U anropMTMamMm peLleHns; yMeHne mx
NPUMEeHATb, MPOBOAUTb AOKa3aTellbHble PaCcCyXXOeHUA B XoOe pelleHnda 3anay,

7) NPaAKTUYECKM 3HAUMMble MaTeMaTUUECKNE YMEHNS U HaBbIKK1, CMOCOBHOCTb MX
NPUMEHEHUS K PEeLLIEHMNI0 MaTEMATUUECKMX U HEMaTEMAaTMUECKNX 3a4au,



npegnonaratoLime ymeHue:
* pellaTb pauMoHarnbHble, MppaumMoHarbHble, MOKasaTenbHble, CTENEHHbIE U
TPUrOHOMETPUYECKME YPaBHEHUS, HEPABEHCTBA, CUCTEMbI YPAaBHEHUIN M HEPABEHCTB;

* pelaTb TEKCTOBbIE 3aaUM apUPMEeTUYECKNM COCOBOM, C MOMOLLbIO COCTaBNEHUS U
peLleHNs YpaBHEHUIN, CUCTEM YPaBHEHU N HEPABEHCTB;

* UCNONb30BaTb anrebpanyeckuii a3bik 418 ONMCaHUa NPeaMETOB OKPYKaloLLEero Mmpa
N CO3[,aHUA COOTBETCTBYIOLLMX MaTEMATUUECKMX MOLENeN;

* BbIMOJTHATb TOXO,ECTBEHHbIE NPeobpa3oBaHUS paLMOHasbHbIX, MPPaLMOHabHbIX,
MoKasaTesbHbIX, CTENEHHbIX, TPUFOHOMETPUUYECKNX BblPaXKEHUN;

* BbIMOJTHATb ONepaumn Haf, MHOXeCTBaMMU;

* uccnepoBaTb PYHKLMM C MOMOLLBIO MPON3BOLHON U CTPOUTb UX FPadUKK;

* BBIUMCAATL Nnowann epuryp n o6bEmbl Ten ¢ NOMoLLbio onpenenéHHoro MHTerpana;

* NPOBOANTb BbIUNCIIEHUS CTaTUCTUUECKNX XaPaKTEPUCTUK, BbINOMHATb
NPUOIIMKEHHbIE BblUMCIIEHUS;

* pelwaTb KOMBMHATOPHbIE 3aauun;

8) BnapeHve HaBblkaMy UCMOMb30BaHMS KOMMbIOTEPHbIX NPOrpaMM npu peLleHnm
MaTeMaTMUeCcKux 3agau.

Yucnosble 1 bykBeHHble BbipaXKeHUs!

YmeTb:

. BbIMNONHATb apudPMeTUUEeCKne OeNCTBUS, coueTas YCTHbIEe N MUCbMEHHbIE

nNpueMbl, MPUMEHEHWNE BbIUMCIIUTENbHbIX YCTPOWCTB; HAXOAUTb 3HAUEHUSI KOPHS

HaTypanbHOW CTEMNEHW, CTEMEHWN C paLMOHarbHbIM NokasaTeneM, norapudma,

NCnonb3ys Npu HEO6XOANMOCTU BblUMCUTENbHbIE YCTPOMCTBA; NOMb30BaTbCS

OLEHKOW M NPUKUAKOW NPU MPaKTUUECKNX pacueTax;

. NpPOBOANTb NO U3BECTHbIM HopMynam u npasunam npeobpasoBaHus!

BYyKBEHHbIX BbIPaXEHUI, BKMOYAIOLMX CTEMNEHWN, pagukanbl, norapnudmbl 1

TpuroHoMmeTpuuyeckne dyHKUmK;

. BbIUMCNATb 3HAYEHMUS UNCTIOBbIX U BYKBEHHbIX BblPaXEHWIN, OCYLLECTBATb

HeobxoanMble NOACTAHOBKM U Npeobpa3oBaHus;

ncnonb3oBaTb NPUO6pPeTEeHHble 3HaHNSA U YMEHMUS! B NPAKTUUECKOM [eATeNbHOCTU U

NnoBCeaHEBHOM XXNU3HU ON9:

*  MPaKTUYECKMX pacyeToB No popmynaM, BKIouas GopMynbl, COLepKaLLme CTENEHM,
pagukanbl, norapudmbl 1 TPUrOHOMETPUYECKNE PYHKLMMU, NCNONb3YS NpU
Heo6Xxo4MMOCTM CNPaBOYHbIE MaTepuarbl U NPOCTENLLNE BbIYUCINTENbHbIE
yCTpOUCTBa.

OyHKUMM 1 rpadmku

YMeTb:

« onpegnensTb 3HaueHne PYyHKLUMN MO 3HAUEHMIO apryMeHTa Npu pasfinuHbIX
cnocobax 3agaHma GyHKUMK; CTPOUTb rpadmKmn N3yuyeHHbIX PyHKLUNIA;

« onucbiBaTb NO rpadumKy 1 B NPOCTENLLNX CyYasx No dopMynie NoBeAeHNe 1
CBOMCTBa MYHKUMW, HaXoguTb Mo rpadmKy dyHKUMM HanbornbLune N HaMMeHbLUne
3HaueHus;

« pellaTb ypaBHEHUs, NPOCTENLINE CUCTEMbI YpaBHEHUI, UCMOMNb3Yys CBOMCTBA
PYHKUMIA 1 nX rpadurKoB;

ncnonb3oBaTb NpUobpeTeHHble 3HaHWSA Y YMEeHUsI B NPaKTUYECKOM [enaTeNlbHOCTU U

NOBCEOHEBHOM XU3HU ONs:

«  OMNUCaHWS C NOMOLLbIO DYHKLNA Pa3fMUHbIX 3aBUCUMOCTEN, NPenCTaBNEeHNs NX
rpaduuecku, HTepnpeTaumm rpadmkos;

Hauana maTemaTnyeckoro aHanumsa

YmeTb:

BbIYMCNATb NPOM3BOAHbIE U NePBOOBpPa3Hble aNeMEHTAPHbIX PYHKLUMIA, MICNONb3YySA
CnpaBOuYHble MaTepuansbl;



« uccnegosaTtbh B NPOCTEnWnNX cnyyasax GyHKUMM Ha MOHOTOHHOCTb, HAXOOUTb
HambonbLuMe N HaMMeHbLUMEe 3HauYeHUs PYHKLUUA, CTPOUTb rpadunKn MHOrOUsIEHOB U
NPOCTENLLUMX pauUMOHanbHbIX QPYHKLUMI C UCNOMb30BaHWEM annaparTa
MaTeMaTUYEeCKOro aHanms3a; BblYMCNATb B NPOCTENLINX Cyyasx nnowann ¢
MCNonb3oBaHMEM NepBOOBPa3HON;

ncnonb3oBaTb NpPUobpeTeHHble 3HaHNA Y YMEeHUS B NPaKTUYECKOM 0eaTeNIbHOCTU U

NOBCEOHEBHOM XU3HU ONs:

*  pelleHus NpuknagHbixX 3agady, B TOM uncre coumanbHO-3KOHOMUYECKUX U
u3snueckunx, Ha HanbosnblLME N HAUMEHbLLME 3HAUEHUS, Ha HaXOXAEHME CKOPOCTH
N YCKOPEHUS;

YpaBHeHUs 1 HepaBeHCTBa

YmMmeTb:

« pelaTb pauMoHarbHble, NOKa3aTerbHble U NnorapndmMuueckme ypaBHeHus n
HepaBeHCTBa, NPOCTEeNLLIME NPPaLMOHarbHbIE N TPUTOHOMETPUUECKME YPaBHEHUS,
NX CUCTEMDI;

« COCTaBNATb YpaBHEHUs N HEPaABEHCTBA MO YCMOBMIO 3afauu;

*  MCMNONb30BaTb AN NPUBIMKEHHOMO peLLeHUs YpaBHEHUN N HEPABEHCTB
rpaduuecknin MeToq;

«  un3obparkaTb Ha KOOPANHATHOM NMOCKOCTU MHOXECTBA PEeLLUEHNN MPOCTENLLMX
YPaBHEHUN N NX CUCTEM;

ncnonb3oBaTb NPUobpeTeHHble 3HaHWSA Y YMEeHUS B NPaKTUYECKOM [eaTeNlbHOCTU U

NOBCEOHEBHOM YXU3HWN O/151:

*  MOCTPOEHMS N UCCNeaoBaHMsa NPOCTENLLMX MaTEMaTUYECKUX MOENeN;

JneMeHTbl KOMBMHATOPUKK, CTAaTUCTUKM N TEOPUM BEPOSTHOCTEN

YMeTb:

« pellaTb NpocTermne KOMbUHaATOPHbIE 3afaum MeTO40M Nepebopa, a Takke C
MCNONb30BaHMEM U3BECTHbIX HOPMY;

*  BbIYMCNATb B NPOCTENLLNX CryYasx BEPOATHOCTM COBbITUIM Ha OCHOBE NofacyeTa
umcna Ucxopnos;

ncnonb3oBaTb NpPUOBGpPeTEHHble 3HaHMA U YMEHUS B MpPaKTUUECKOW

DeATeNbHOCTM U NOBCEQHEBHOM XXU3HWN ONS:

« aHanusa peasbHbIX YNCMOBbIX OaHHbIX, MPefCTaBeHHbIX B BUOE AMarpamm,
rpaduKoB;

« aHanusa nHpopmaLmn CTaTUCTUUECKOro XapaKTepa.

JInuHOCTHbIE, MeTanpegMeTHble U NpeAMeTHble pe3ynbTaTbl OCBOEHUS COAepXKaHus
Kypca reomMeTpuu

N3yueHne reomeTpumn No gaHHOM nNporpamme cnocobcTByeT POPMUPOBAHMIO Y
yUaLLMXCS IMUHOCTHbIX, METaNpeaMeTHbIX, NPeAMETHbIX pe3ynbTaToB 06yueHus,
COOTBETCTBYyHOLMX TpeboBaHuaM DefepanbHOro rocy4apCcTBEHHOO
obpasoBaTenbHOro CTaHgapTa cpefHero obwero obpasoBaHus.

JInYHOCTHbIE pe3ynbTaThl:

1) BOCNMTaHME POCCUMCKON FPaXgaHCKOM NOEHTUUHOCTM: NaTPUOTU3IMA, YBAaXEHNS K
OTeuecTBy, OCO3HaHWA BKMafa OTEUECTBEHHbIX YUEHbBIX B Pa3BUTUE MUPOBOWN HayKK;
2) popMMpOBaHNE MUPOBO33PEHNS, COOTBETCTBYHOLLErO COBPEMEHHOMY YPOBHIO
Pas3BUTUS HAYKN U O6LLECTBEHHOW NPAKTUKW;

3) OTBETCTBEHHOE OTHOLLEHME K 0BYyYEeHUN0, TOTOBHOCTb M CMOCOBHOCTD K
CaMOpa3BUTUIO N CaMOOBPa30BaHUIO Ha MPOTSKEHMUN BCEM XU3HU; CO3HATENbHOE
OTHOLUEHME K HEeNpepbIBHOMY 06pa30BaHWUIO KaK YCITOBUIO YCMNELLHON
npodeccmoHanbHOM N 06LLECTBEHHON OEATENTbHOCTY;

4) oco3HaHHbIN Bbibop byayLlen npodeccmoHanbHoOM gesTenbHOCTU Ha Hbase
OPUEHTMPOBaHUS B MMpe Npodeccuin n npodeccrnoHasnbHbIX NPeanoYTeHun;
OTHOLUEHME K NPOdEeCCUOHaNbHON OEATENbHOCTM KakK K BO3MOXHOCTM yuacTus B



PeLLIEHUN NTUUHbIX, OBLLECTBEHHbIX, FOCYAaPCTBEHHbIX

n obLieHaLmoHanbHbIxX Npobnem; hopMrMpoBaHME YBaXNTENbHOO OTHOLLEHMS K Tpy4Y,
pa3BMTME OMbITa yuacTus B COUMAlbHO 3HAUMMOM TPYLE;

5) yMeHne KOHTPONMPOBaTb, OLLEHNBATb M aHaNM3MPOBaTb NPOLLECC U pe3ynibTaT
yuyebHOM 1 MaTeEMaTMUECKOWN OeATeNbHOCTY;

6) yMeHWe ynpaBnsiTb CBOEW NO3HaBaTENbHON OeATeNbHOCTbIO;

7) yMeHune B3anMo0encTBoBaTb C O4HOKIACCHMKaMK, 4eTbMM MIafLero Bo3pacTa u
B3pOC/biMK B 06pa3oBaTefibHON, 0bLLEeCTBEHHO NoMe3Hou, yuebHo-
nccnepoBaTebCKON, MPOEKTHOM M APYrnX BUOax 0eaTenbHOCTY;

8) KPUTUUHOCTDb MbILLNTEHWNS, MHULMATMBA, HaXO4UMBOCTb, aKTUBHOCTb NPU peLleHum
MaTeMaTUYeCKnX 3adau.

MeTanpegMeTHble pe3ynbTaTbl:

1) yMeHMe caMOoCTOSITeNbHO OonpenenaTb e CBoen AesTeNbHOCTU, CTaBUTb U
dopmynmpoBaTb O/ia cebst HoBble 3agaun B yuébe;

2) YyMEeHNe COOTHOCUTb CBOW O,EeNCTBUS C NaHUPYyEeMbIMU pe3yribTaTamu,
OCYLLECTBNATb KOHTPOSb CBOEW OeATENbHOCTU B NPOLIECCE OOCTMMKEHNS pe3ynbTaTa,
onpenensTb CNOoCcobbl 4ENCTBUW B paMKax NpeasioXeHHbIX YCNoBuni 1 TpeboBaHuin,
KOPPEKTNPOBaTb CBOU A,ENCTBUS B COOTBETCTBUM C U3MEHSIOLLENCS CUTyaumen;

3) yMeHne caMoCTOATENbHO NPUHNMAaTb PeLLeHUs, NPOBOANUTb aHanIM3 CBOen
OEeATEeNbHOCTU, MPUMEHSATb pPa3fiMuHble MeTOAbl MO3HAHWS;

4) BnageHne HaBblKaMW MNO3HaBaTebHOW, yuebHO-1CCneqoBaTEeNbCKOM U MPOEKTHON
0eATeNbHOCTU;

5) bopMmpoBaHMe NOHATUHOIO annapaTa, YyMeHus co3faBaTb 0606LeHus,
yCTaHaBnMBaTb aHanoruu, knaccuduumpoBaTb, CAMOCTOATENbHO BblibMpaTb
OCHOBaHMS 1 KpuTepum ansa Knaccmpmkaumm;

6) yMeH1e ycTaHaBnMBaTb NPUYMHHO-CIIEeACTBEHHbIE CBA3M, CTPOUTDL IOrMYecKoe
paccyxneHune, ymosaktoueHne (MHOyKTMBHOe, AeyKTMBHOE M NO aHanorum) n aenatb
BbIBOA,bl;

7) dopMUpoBaHME KOMMNETEHTHOCTM B 061aCTN MCNONb30BaHUA MHDOPMAaLMOHHO-
KOMMYHWKALMOHHbIX TEXHOJTOMNNA;

8) yMeHM1e B1aeTb MaTeMaTMUECKYO 3a4a4y B KOHTEKCTe NpobneMHon cutyaumum B
OPYTVX OUCUMMNIIMHAX, B OKPYXAIOLLEN YN3HW;

9) yMeHMe caMOCTOSITeNIbHO OCYLLECTBATb MOUCK B Pa3fIMUHbIX MCTOYHUKAX, 0TOOP,
aHanus, cucTemaTmsaumio 1 Knaccmdmkaumo nHpopmMauumn, HeobxogmMmMon ans
pelleHns MmaTeMaTUUYeCcKnx npobnem, NnpencTaBnaTb €€ B MOHATHOW POopME;
NPUHUMAaTb PeLLeHne B YCNOBUAX HEMOMHOW NN N36bITOYHOW, TOUHOW UK
BEPOSTHOCTHOM MHPOPMaLUN; KPUTUUECKN OLeHMBATb M MHTEPNPETMPOBaTb
MHMOPMaLMIO, NONyUYaeMyto U3 Pa3fIMUHbIX MICTOUHWUKOB;

10) yMeHMe Mcrnonb3oBaTb MaTeMaTUUECKME CPefCTBa HarnagHocTh (rpaduku,
Tabnuubl, CXeMbl 1 Ap.) 418 UWANKCTPaUMK, MHTepnpeTaUmm, apryMeHTaumu;

11) yMeHue BblgBUraTb rMnoTesbl NPy peLleHn 3agaum, MOHUMaTb HeOHXOANMOCTb MX
NPOBEPKMU;

12) NOHMMaHMe CyLHOCTM anropUTMUUECKUX NPeanMcaHnii n yMeHne OeicTBoBaTh B
COOTBETCTBUM C NPELJIOKEHHbIM alTTOPUTMOM.

MNpenMeTHblE pe3ynbTaThbl:

1) oco3HaHMe 3HaueHUa MaTeMaTUKN B MOBCEOHEBHOM YU3HW UETTOBEKa;

2) NnpefcTaBneHe 0 MaTeMaTUUECKON HayKe Kak cepe MaTeMaTUUeckon
OeATenbHOCTU, 06 3Tanax eé€ pasBnTUS, O €€ 3HAUYMMOCTHU OJ19 PA3BUTUSA LMBUIN3ALIMM;
3) yMeHMe onuncbiBaTb ABIEHUSA pPeasibHOro M1Upa Ha MaTEMaTUUECKOM A3bIKE;
NpeacTaBneHne 0 MaTeMaTUYECKUX NMOHATUSAX N MaTEMaTUUECKUX MOLENSX KaK O
BaXKHENLLEM MHCTPYMEHTapMK, NO3BONSAIOLLEM OMUCbIBATb M U3yyaTb pasHble
NPOLECChI N ABMNEHWS;

4) npencTasneHne 06 OCHOBHbBIX MOHATUAX, UOEAX U MEeTO4aX reoMeTpum;



5) BnageHve MeTofamMm [OKa3aTeNbCTB M anrOpUTMaMn PeLLEHUs; yMEHNe X
NPUMEHATb, NPOBOAUTb AOKa3aTelbHble PacCyXOeHUs B XO0Oe peLleHns 3afay;
6) NPaKTUUYECKM 3HAUNMbIE MaTEMATUUECKME YMEHMUSI U HABbIKW, COCOBHOCTb UX
NPUMEHEHUS K PeLLIEHMI0 MaTeEMaTUUYECKMX N HEMaTeMaTMUeCKMX 3a8au;

7) BnageHve HaBblkaMu MCMOMNb30BaHUS KOMMbIOTEPHbIX MPOrpPaMM Mpu peLleHnm
MaTemMaTUYeCKMxX 3agauv.

BbinyCcKHWK HayunTcs:

* OrepupoBaTb NOHATUSAAMU: TOUKaA, NPsIMas, NIIOCKOCTb B MPOCTPaHCTBE,
napannenbHOCTb U NePNEHONKYAPHOCTb NPSAMbIX U MIOCKOCTEN;

* pacrno3HaBaTb OCHOBHbIE BUbl MHOFOrPaHHMKOB (Mpr3Ma, NnpaMuga,
NPSIMOYronbHbIV Napannenenuneq, ky6);

* n306paxaTb reomeTpuyeckme hurypbl C MOMOLLbIO YEPTEKHDBIX MHCTPYMEHTOB;

* U3BNeKaTb MHPOPMaLMIO O NPOCTPAHCTBEHHbIX FEOMETPUUECKNX purypax,
NpenCcTaBNeHHYI0 Ha uepTexax;

* IPUMEHATb TeopeMy Nndaropa Npu BbIYUCNIEHUN SNTIEMEHTOB CTEPEOMETPUUECKNX
Puryp;

« HAXOAUTb O6bEMbI U NoLWaan NOBEPXHOCTEN NPOCTENLLINX MHOFOMPaHHUKOB C
npuMeHeHneM popmyr;

- pacnosHaBaTb Tena BpaLleHus: KOHYC, UMnuHap, chepy v wap;

* BbIUNCNATb OB6bEMDI M NOLWaaM NOBEPXHOCTEN NPOCTENLLNX MHOFOrPaHHUKOB 1 Ten
BpaLLeHMs C noMoLpbto popmyn;

* OMepupoBaTh NOHATUEM «OEeKAPTOBblI KOOPANHATbI B MPOCTPAHCTBEY;

« HAXOOMTb KOOPAMHAaTbI BEPLUWH Kyba 1 NpSMOYrofbHOro napannenenunena;

« HAXOAUTb NPUMEpPbI MaTEMaTUUECKUX OTKPbITUN N UX aBTOPOB, B CBA3M C
OTeYeCTBEHHOW N BCEMUPHOU UCTOPUEN;

* MOHWMaTb POJfib MaTeEMaTUKKN B pa3BnTumM Poccuum.

B noBcegHEBHOW XN3HW U NPU U3YyUeHUN

Opyrux npeamMeTos:

« COOTHOCUTb abCTpaKTHblE reoMeTprUYecKme NOHATUSA U DaKTbl C pearibHbIMU
YXM3HEHHbIMN OBbEeKTaMU 1 CUTYaLAMMU;

* UICNOJSb30BaTb CBOMCTBA NPOCTPAHCTBEHHbIX reoMeTpmuyeckux duryp ona peLleHms
3a[,au NPaKTUYECKOro COAEPIKaHNS;

« COOTHOCUTb MroLwaan NoBepPXHOCTEN TeN 0gMHaKOBOW (DOPMbI U Pa3IMUHOIO
pasmepa;

* OLleHMBaTb POPMY NPaBUIbHOrO MHOrOrpaHHMKa nocrne cnunoB, CPe30B U T. M.
(onpepensiTb KONMUECTBO BEPLUMH, p€bep 1 rpaHer NosyueHHbIX MHOTOrPaHHMKOB).
BbinyCKHMK NONYYNT BO3MOXXHOCTb HayUUTbCS:

* MPUMEHSATb 18 PeLleHns 3a4ay reomeTpmyeckme dakTbl, €CNn yCcrnoBus
NPUMEHEeHUs 3agaHbl B IBHOW pOopME;

* pelaTb 3aJaun Ha HaXOXOEeHNE reOMETPUYECKMX BENMUNH NO obpasLam unm
anropvtMam;

- fenaTtb Nnockune (BbIHOCHbIE) UEPTEXM N3 PUCYHKOB 06bEMHbIX DUryp, B TOM uncne
pucoBaTb BUA, CBepXY, COOKY, CTPOUTb CEUEHUS MHOTOrPaHHWUKOB;

* U3BNEKaTb, UHTEPNPETUPOBATbL U NPeobpa3oBbiBaTb MHDOPMaLWMIO O
reoMeTpuUecknx purypax, NnpenCcraBneHHyo Ha YepTexax;

* NPUMEHATb reoMeTpuueckme dakTbl 418 peleHns 3a4ady, B TOM umcne
npeanonaraloLwmx HECKOMbKO LIAroB peLleHus:;

* OMUCbIBaTb B3aUMHOE PaCcmnoOXeHMe NPSIMbIX U NAIOCKOCTEN B NPOCTPAHCTBE;

« opMynmMpoBaTb CBOUCTBA U NPU3HaKN uryp;

« LOKa3bIBaTb reOMeTPUYECKME YTBEPKAEHWS;

* 3aaBaTb MN/IOCKOCTb ypaBHEHNEM B EKAPTOBOW CUCTEME KOOPAMHAT;

- BNajeTb CTaHOapTHOM Knaccudukaumen NpocTpaHCTBEHHbIX Guryp (Mpamugpbl,
Npv3Mbl, Napannenenvnenbl);



* UCMNOJSb30BaTb CBOMCTBA reoMeTpuyeckux duryp ona pelleHus sagauy
NPaKTMUECKOro xapaKrepa v 3agau ns gpyrmx obnacrten sHaHuI;
* pelwaTtb NpoCTenMe 3aaun BBELEHMEM BEKTOPHOro Hasumca.

COOEPXAHWE YYEBHOIO NMPEOMETA

10 knacc
AJMTEBPA N HAYAJTTA MATEMATUYECKOIO AHAJTN3A
MNoBTOpeHue Kypca 9 knacca.

nOBTOpVITb MeToObl peLueHvu7| Pa3nMnUHbIX ypaBHeHMVI N HEPAaBEHCTB, peleHne
TEeKCTOBbIX 3aau.

Llenble n gercTBuTENbHbIC YNCTA .

[enuMocTb uenbix uncen. [eneHne c octaTkoM. CpaBHeHUs. PelueHne 3agau ¢
LLeNOUNCNIEHHBIMU HEN3BECTHbIMU.

MoHsATME fencTBUTENbHOrO uncna. CBONCTBa AEeNCTBUTENbHbBIX uncen. MHOXeCTBa
yncen n onepaumm Hag, MHOXecTBaMu uncern. [JokasaTenbCTBO HEPABEHCTB.
HepaBeHCTBO 0 cpeHeEM apudPMETUUECKOM N CPeLHEM FEOMETPUYECKOM LOBYX UNCEN.
MoouepenHbln U OQHOBPEMEHHDbIN BbIHOP HECKOMbKNX 3/IEMEHTOB U3 KOHEYHOIO
MHOXecTBa. QDopMysbl UMCNa NePeCcTaHOBOK, COUETaHUN, pasMeLLeHnin. PelueHne
KOMOUHATOPHbIX 3a4au.

PaunoHanbHble ypaBHEeHNA U HepaBeHCTBa.

PauunoHanbHble BbipaxeHus. Popmyna buHoMa HbtoTOHa, cBOMCTBA BUHOMUHANbHbIX
KOs dDUUNEHTOB, TPeyronbHUK Mackans, GopMyribl pasHOCTU U CyMMbl CTEMEHEN.
MHorouneHbl OT ogHON NepemMeHHoW. [leneHne MHOrouneHoB. [JeneHme MHOrouneHos
C OCTaTKOM. PaumoHarnbHble KOPHU MHOIFOUNEHOB C LenbiMu koadduumeHTamu.
PeweHwne uenbix anrebpanuecknx ypaBsHeHUn. Cxema opHepa. Teopema besy. Yucno
KOpPHEeN MHOrousneHa.

PaunoHanbHble ypaBHEHUSI U HEPABEHCTBA, CUCTEMbI paLMOHaIbHbIX HEPABEHCTB.

KopeHb cTeneHun n .

MoHATME dyHKUMK, ee 06nacTu onpeneneHns  MHOXEeCTBa 3HaueHun. OyHkuua y = X",
roe n npuHagnexut N, ee ceoncTBa u rpadumk. MoHaTUE KOpHA cTeneHn n>1 1 ero
CBOWCTBA, MNOHATNE apUPMETNUECKOIO KOPHS.

CTeneHb NONoXUTenbHOro umicna .

MNoHATHe CTeneHu C paumoHanbHbIM NoKa3aTeNieM, CBOMCTBA CTENeHU C
paunoHanbHbIM NokasaTenem. [NoHaTne o npenene nocnegoBaTenibHOCTU. TeopeMbl O
npepenax nocneposatenbHocTen. CyuwecTBoBaHWE npenena MOHOTOHHOW U
orpaHuueHHou. Paabl, 6eckoHeuHas reoMeTpuueckas nporpeccms n ee cymma. Ymucno
e. NoHaTne cTteneHn ¢ nppaunoHanbHbiM NokasaTteneM. [NpeobpasoBaHne BbipaXKeHUI,
cofepralmx Bo3BegeHme B cTeneHb. [NokasaTenbHasa pyHKUMs, ee CBOMUCTBA U

rpaduk.

Norapudmei .



Norapudm uncna. OcHoBHOE norapudmMmueckoe ToXAeCTBo. JTorapudpm
Npoun3BeLEeHMSsl, YUaCTHOrO, CTEMEHU, MEPEXOL, K HOBOMY OCHOBaHUIO. [1eCATUUHbIN U
HaTyparnbHbI norapndmsbl. [peobpaszoBaHue BbipaxeHWU, cogepaLynx norapugmbl.
Norapundmnueckasn dyHKUMS, €e CBOMUCTBa 1 rpaduK.

MpocTelilwmre nokasaTernbHble 1 NorapudmMmMueckmne ypaBHeHNs U HepaBeHCTBa
MeTOfbl X peLleHus .

MNoka3aTesnbHble 1 NorapndMrUUecKne YypaBHEHNS U HEPAaBEHCTBA U METOAbI UX
peLleHus.

CWHyC 1 KOCYHYC yrna n uucna .

PaanaHHas Mepa yrna. CUHYC, KOCMHYC, TaHFE€HC U KOTaHreHC NPON3BOIbHOIO yria u
LeNCTBUTENbHOrO uncna. OCHOBHOE TPUFOHOMETPUUYECKOe TOXAECTBO A1 CUHYCa U
KOCWHyca. [OHATUS apKCMHYCa, apPKKOCKHYCa.

TaHreHc N KoTaHreHc yrna n umcna.

TaHreHc n KoTaHreHc yrna un yuncna. OcCHOBHble TPUTOHOMETPUUECKMne ToxKgecTtBsa o4
TaHreHca n KoTaHreHca. [oHaTme aApKTaHreHCa n apKKoTaHreHca.

DopMyrnbl cnoXeHus .

CVHYC, KOCYHYC W TaHFeHC CYMMbl U Pa3HOCTU ABYX apryMeHToB. Qopmyribl
npvBeneHns. CUHYC U KOCMHYC A,BOMHOrO apryMeHTa. DopMyrbl NONOBUHHOIO
aprymeHTa. lNpeobpasoBaHne CyMMbl TPUFOHOMETPUUECKUX bDYHKLNUIA B MPOM3BELeHNs
M NPou3BeLEeHNs B CyMMY. BbipaykeHne TpUroHoMeTpruuecKkmnx GyHKUMIA yepes TaHreHe
NOMOBUHHOIO aprymeHTa. MNpeobpasoBaHne TPUFOHOMETPUUECKUX BblPaXKEHWN.
TpuroHomeTpuueckne GyHKUMM YMCOBOIO aprymeHTa .

TpuroHoMeTpuueckne OyHKLUMKU, X CBOWCTBA 1 rpaduKm, NEPUOLNUYHOCTb, OCHOBHOWM
nepuog,.

TpMFOHOMeTpVNeCKMG ypaBHeHNA U HepaBeHCTBa .

PelueHVe NpoCTeNLLNX TPUrOHOMETPUYECKUX YPAaBHEHUA N HepaBeHCTB. OCHOBHble
cnocobbl pelleHns ypaBHeHWU. PelleHne TpUroHoMeTpUYeCcKMx HepaBeHCTB.

AneMeHTbl TeopUN BEPOSTHOCTEMN .

[NoHATNE N CBOMUCTBa BEPOATHOCTU CObbITUSA. OTHOCUTENbHAs YacToTa CobbITus.
YcnoBHasa BeposaTHOCTb. He3aBncuMble cobbITUS.

MoBTOpeHue Kypca anrebpbl U MaTeMaTUUecKoro aHanmsa 10 knacca .

TEOMETPUA



MNoBTOpeHue Kypca 9 knacca.

BBepeHue. AKCMOMbI CTEpeoMeTpUn N NX CNepCcTBuS.

I'Ipe,u,c:TaBneHme pasnena reoMeTpun — CtepeoMeTpun. OCHOBHbIe MOHATUSA
cTepeoMeTpun. AKCNOMBI cTepeoMeTpun n nux cnencrten4. MHOFOFpaHHVIKI/I: Ky6,
napannenenuneg, NPsMOYyronbHbIKM Napannenenunen, npusMa, npsmMas npu3ma,
npasubHaa Npum3Ma, nMpamMnaa, rpasusribHad rnnpammaa. MO,D,eJ'IMpOBaHVIe
MHOIOrpaHHUKOB U3 Pa3BEPTOK M C MOMOLLIbIO FEOMETPUUYECKOIo KOHCTPYKTOpPA.
MapannenbHOCTb NPAMbIX U NSIOCKOCTEN.

Mepecekatowmecs, napannesnbHble 1 CKpeLLmBatoLLmMecs npsmble B
npocTpaHcTBe. Knaccndukauma B3anMHOro pacnonoXeHus AByX NpsiMbIX B
npocTpaHcTBe. [Mpr3HaK CKpeLmBatoLLmMXCca NpsMbIX. [MapannenbHOCTb NPSMON U
MIOCKOCTM B NPOCTpaHcTBe. KnaccudumKaums B3avMHOMO pacnosioyeH st NpsiMon
NAockocTu. Mpr3HaK NapanienbHOCTN NPSMON U NNOCKOCTU. MapannenbHOCTb AByX
nnockocTen. Knaccudukaumsa B3auMHOMO pacronoXeHus AByX NnockocTen. MNpusHak
napannenbHOCTM ABYX MNNOCKOCTEN. MNpusHakmn napansenbHOCTN ABYX NPSMbIX B
NPOCTpPaHCTBE.

MepneHanKynapHOCTb NPAMbIX U NTOCKOCTEN.

Yron mexgy npsiMbiMK B NPOCTpaHCTBe. [lepneHanKynspHOCTb NPSIMbIX.
MNepneHamKynsapHOCTb NPSIMOW M NAOCKOCTU. [pU3HaK nepneHanKynapHOCTM NPSIMOW
1 nnockoctn. OpToroHanbHOe NpoeKkTUpoBaHue. NepneHguKynsap 1 HaknoHHas. Yron
MeXAY NPSIMON M1 MNIOCKOCTbO. [1ByrpaHHbIvi yron. JIMHEHbIV yron AByrpaHHoOro yrna.
MNepneHOMKyNapHOCTb NNOCKOoCTeN. [pu3HaK nepneHanKynsapHOCTU OBYX MIOCKOCTEN.
PaccTosiHne Mexxay Toukamu, NPSIMbIMIU U NAIOCKOCTAMMU.

MHororpaHHukm .

MHororpaHHble yribl. Bbinyknbie MHOrOrpaHHWKK U UX CBOWCTBA. MpaBusibHble
MHOTOIrPaHHMKM.

BekTopbl B NnpocTpaHCcTBe .

MNoHATUe BeKTopa B NpocTpaHcTee. CNoXeHWe 1 BbluMTaHMEe BEKTOPOB. YMHOXEHNe
BEKTOpa Ha uncno. KomnnaHapHbie BEKTOPDI.

MNoeTopeHue kypca 10 knacca.

11 knacc
AINTEBPA N HAYATNTA MATEMATUYECKOIO AHAJTN3A
MNoeTopeHue kypca 10 knacca

[NoBTOPUTb MeTOLbI PELLEHUN NOKa3aTelbHbIX ypaBHEHUA U HEPABEHCTB, METOAbI
peLleHn norapuPMmMUecKnx ypaBHEHUN N HEPABEHCTB, TPUrOHOMETPUYECKmEe
(YHKLMN YMCIOBOrO aprymMeHTa.

QyHKUMM 1 nx rpadukn

®OyHKummn. ObnacTb onpeneneHnst U MHOXECTBO 3HaueHun. 'padurk PyHKLMN.

MNocTpoeHune rpadukoB dyHKUMI, 3afaHHbIX pasnnuHbiMm cnocobamm. CBoncTBa

(YHKLUMN: MOHOTOHHOCTb, YeTHOCTb U HEUETHOCTb, MEPUOLNUHOCTb, OrPaAHNYEHHOCTb.

[MpomMexyTku Bo3pacTaHus 1 ybbiBaHUsl, HanborbLuee N HaMMeHbLLEeE 3HaUEHUs], TOUKMU
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3KCTpeMyMa (oKanbHOro MakCMMyMa 1 MUHUMYMa. [paduueckas nHTepnpeTaums.
MpvMepbl hYHKLUMOHAbHBIX 3aBUCUMOCTEN B pearnbHbIX NpoLeccax U SBMeHUsIX.
MpeobpasoBaHus rpaduKoB: NapasnenbHbii NepeHoc, CUMMETPUS OTHOCUTENBHO
ocel KOOPAMHAT M CUMMETPUSA OTHOCUTENbHO Hauana KOopAMHaAT, CUMMETPUS

OTHOCUTEJIbHO I'Ip‘FlMOVI y=Xx , PaCTaXeHne n cxatne sAosb ocen KoopOuHart.
MNoHaTne o HEernpepbIBHOCTH beHKLl,l/II/I. OcHoBHble TeopeMbl O HeNnpepbIBHbIX

PyHKUMSX.

MNoHATne o npepene dyHKUMM B TOUKe. [ToBegeHne dyHKUMM Ha HECKOHEUHOCTH.
AcnMnTOTbl. BepTrKanbHble 1 ropu3oHTasbHble acCMMNTOTbI rpaduKoB. I'padurkm
OPOOHO-NTMHENHBIX DYHKLMNA.

CnoxkHasa dyHKums (koMnosnums dyHKumi). B3anmHo obpaTtHble pyHKumn. ObnacTtb
onpepneneHns n obnacTtb 3HaveHu obpaTHon hyHKUMK. 'padunk obpaTHOM DYHKLMK.
HaxoxpeHne pyHKumn, obpaTHoM gaHHon. ObpaTHble TPUroHoMeTpuYeckme QyHKUUN,
X CBOWCTBA U rpaduKm.

lMponsBogHas n ee npuMeHeHne

MNoHATne o Npon3BogHON DYHKLUMU, DUSNYECKMIA U TEOMETPUUECKNA CMbICTT
NPOU3BOAHOWN. YpaBHEHME KacaTenbHOU K rpaduky @yHKumn. NMpon3BoaHbIE CyMMbI,
pPa3HOCTU, MPOU3BEAEHUS U YaCTHOrO. [TPON3BOLAHbBIE OCHOBHbIX 3N1IEMEHTAPHbIX
dyHKumn. Mpoun3BogHbIe CNOXKHOM 1 obpaTHOM PyHKUMIW. BTOpasa nponssBogHas.
[NprMeHeHne NPon3BOLHOM K UCCNenoBaHnio GyHKUMIA U MOCTPOEHMUIO rPadUKOB.
Ncnonb3oBaHWe NPON3BOAHbBIX MPW PELLEHNM YPaBHEHUN N HEPABEHCTB, MPU PELLEHUM
TEKCTOBbIX, PU3NUECKNX N FTEOMETPUUECKUX 3a[a4, HAXOXKOEHUN HAaNBONbLUNX U
HaVMEHbLUMX 3HAUEHUN.

MpuMepbl UCMOMb30BaHUS MPOM3BOLHON A1 HAXOXOEHMS HaUyJLLIero peLleHns B
NpUKNagHbIX 3afayax. HaxoxaeHve ckopocTn [is npouecca, 3agaHHoro Gopmyion
nnun rpaduxkomM. Bropas npomnsesogHas 1 ee hU3NUECKUIA CMbICTT.

MNepBoobpasHasa 1 nHTerpan

Mnowanb KpMBONMHENHON Tpaneumn. MoHsaTe 06 onpeneneHHoOM UHTerpane.
MNepBoobpasHas. NepBoobpasHbie a1eMeHTapHbIX PYHKLUMI. [paBmia BbluMCIEHMS
nepBoobpasHbix. DopMyna HbtoToHa-JTenbHuua. MNprMepbl NpUMEHeHUs MHTerpana B
pu3nke n reomeTpum.

YpaBHeHUs 1 HepaBeHCTBa

MHOrouneHbl OT ABYX NepeMeHHbIX. MHOrouneHbl OT HECKOMbKNX NEPEMEHHDIX,
CUMMeTpUYEcKue

OCHOBHble NpMEMbI peLLeHMS CUCTEM YpaBHEHMI: NOACTaHOBKa, anrebpanueckoe
CNoOXXeHue, BBe,eHNE HOBbIX NepPeMEHHbIX. PaBHOCUTbHOCTb YpaBHEHUIN, HEPABEHCTB,
cucTeM. . PelueHne nppaumnoHanbHbiX HEPaBEHCTB. PelleHne cucTem ypaBHEHUN C
OBYMSI HEM3BECTHbIMU NPOCTENLLMX TUNOB. PelleHne CUCTEM HEPaBEHCTB C OOHOM
nepemMeHHON.

Lloka3saTenbcTBa HepaBeHCTB. HepaBeHCTBO O cpefHeM apudMeTUUECKOM U CpeaHEM
reoMeTpuueckoMm Agyx umcen. lepexop K npefenaM B HepaBeHCTBaXx.
Mcnonb3oBaHWe CBONCTB 1 rpaduKOB MYHKLUWUM NPU PeLLEHUN YPaBHEHUA U
HepaBeHCTB. MeTof nHTepBanoB. I3obpaxeHne Ha KOOPANHATHOWM NIOCKOCTH
MHOYECTBa PeLUEHN YPaBHEHUI N HEPABEHCTB C ABYMS MEPEMEHHBIMA U UX CUCTEM.
[NpMeHeHe MaTeMaTUUECKUX METOLOB AN peLLEeHUs cCoaepKaTerbHbIX 3agauy us
pas3nnuHbIX obnacTen Haykun 1 NpakTukn. IHTepnpeTtauus pesynbTaTta, yuYeT pearbHblX
orpaHunyYeHunn.

MoBTOpEeHme Kypca anrebpbl 1 MAaTEMaTUUECKOro aHan1sa

O606LwweHne n cncteMaTnsaums Kypca anrebpbl Npu peLeHn 3agay ons

NOAroTOBKU K EM3.
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TEOMETPUSA

MNoBTOpeHue.

AKcCMOMbI cTepeoMeTpun. [MapannenbHOCTb NPSAMbIX U NnockocTen. CBoUCTBa
nnoLwagn NoBepXHOCTU Ten.

MeTop KoopAnHaT B NpocTpaHcTBe. [BMmKeHus .

MNpsiMOyronbHas cucTeMa KOOpPANHAT B NPOCTPaHCTBE. PaccTosHMe MeXxay TOUKaMum B
npocTpaHcTBe. BekTopbl B npocTpaHcTBe. [nnHa BekTOopa. PaBeHCTBO BEKTOPOB.
CnoxeHve

BEKTOPOB. YMHOXeHMe BekTopa Ha uucno. KoopguHaTbl BekTopa. CkanspHoe
Npoun3BefeHe BEKTOPOB.

LUunuHgp, KOHYC, Wwap .

OcHoBHble a11eMeHTbI cepbl 1 Wapa. BaanmMHoe pacnonoxeHne cdepbl U
MNNOCKOCTU. MHOrorpaHHuKW, BnNucaHHble B cdepy.

MHororpaHHUKK, onncaHHble okono cdepobl. LiunuHap 1 koHyc. Ourypbl BpaLlleHus.
O6bem 1 nnowagb NOBEPXHOCTH .

MNoHaTne obbema u ero ceomctea. ObbeM UMNMHAPA, NPSAMOYrONbHOIO
napannenenunega v npusmbl. MpuHumn Kasanbepn. O6bem nupamuabl. O6bem
KOHyCa 1 yceueHHoro koHyca. ObbeM wapa n ero vacten. lnowanb NOBEPXHOCTH
MHOrOrpaHHuKa, UMnuHApa, KOHyca,

yCeueHHOoro KoHyca. lnowaab NoBepXHOCTU Lapa 1 ero yacTeun..

MNoBTOpeHue.

O606LweHre n cnctemMaTnsaums Kypca CTepeoMeTPUM Npu peLLIeHn 3agad ang
noaroToBku K EIN2.

TEMATUYECKOE NMNIMAHNPOBAHUE.
10 Knacc

AJTTEBPA N HAYATTA AHAJTU3A (34ACA B HELOESIO, BCErO 102 YACA)

Ne | Ha3BaHue TeMbl Konuuectso
yacos

1 lNoBTOpEHMe Kypca anrebpbl OCHOBHOW LLKOSIbI. 4

2 | JencrBuTenbHble yncna 7

3 | PaunoHanbHble ypaBHEHWSI U HEpPaABEHCTBA 14

4 | KopeHb cTeneHm n 9

5 | CTeneHb NOMOXMUTENbHOIO Yncna 10

6 | Jlorapndpmbl 6

7 | MpocTenme nokasaTernbHble 1 lorapudmMmueckmne v
YpaBHEHUSA N HEPaBEHCTBa

8 | CuHyC 1 KOCUKHYC yrna 7

9 | TaHreHC 1 KoTaHreHc yrna 4

10 | ®opMmyribl CrIOXKeHUs! 8

11 | TpuroHoMeTpuueckme yHKLMN YNCNIOBOrO apryMeHTa 8

12 | TpuroHoMeTprYECKNe ypaBHEHUSA N HEpaBEeHCTBa 8

13 | 9nemMeHTbl TEOPUM BEPOSITHOCTH 4

14 | NoBTOpEeHne 6
NToro 102

FTEOMETPUA (2 YACA B HEOEJIO, BCEIO 68 YACOB)
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Ne | Ha3BaHue TeMbl KonunuyecTtBo yacos
1 | NoBTOpEHMe Kypca 9 knacca. 4
2 | AKCr1oMbl cTepeoMeTpumn 4
2 | MNapannenbHOCTb NPSIMbIX N NNIOCKOCTEN 19
3 | MNepneHanKynsapHOCTb NPSAMbIX U NIOCKoCTen | 16
4 | MHOrorpaHHuKm 14
5 | BekTopbl B npocTpaHCcTBe 7/
6 | lloBTOpEHMe 2

NToro 68

11 knacc

AJTTEBPA N HAYATTA MATEMATUYECKOIO AHATTV3A (3 YACA B HELESIO,
BCEIO 1024ACA)

Ne | Ha3BaHue TeMbl KonnuecTBo
yacos
1 | NoBTopeHune Kypca 10 knacca 4
2 | OyHKUMM 1 nX rpadurkm 6
3 | Mpepen dyHKUMM N HENPEPbIBHOCTb 5
4 | ObpaTtHble PyHKUUN 3
5 | [NpownssogHas 9
6 | [NpMeHeHne Npon3BogHOMN 15
7 | NepBoobpasHas n nHterpan 11
8 | PaBHOCUNBbHOCTb YpPaBHEHUN N HEPABEHCTB 4
9 | YpaBHEHUsA-CNeacTBus 7
1 | PaBHOCUNBbHOCTb ypaBHEHWU U HEPABEHCTB CUCTEMAM 6
0
1 | PaBHOCUNBbHOCTb ypaBHEHU Ha MHOXKECTBaX 3
1
1 | PaBHOCUNBbHOCTb HEPABEHCTB Ha MHOXEeCTBaX 2
2
1 | MeTog NPOMEeXYyTKOB A1 ypaBHEHUN N HEPABEHCTB 4
3
1 | WNcnonb3oBaHWe CBOUCTB DYyHKUMI NPU pPELLEHUN YPaBHEHWI 5
4 | W HepaBeHCTB
1 | CucTeMbl ypaBHEHUN C HECKOMNbKUMU HEN3BECTHbIMU 7
6
1 | NoBTOpPEHME 11
8
NToro 105

FEOMETPUS (2 YACA B HEOEJIO, BCEIO 68 YACOB)

Ne | Ha3BaHue TeMbl KonnuyecTtBo yacos
1 | MNoBTopeHue kypca reometpumn 10 knacca | 4

2 | MeTopf KoopAnHaT B MPOCTPAHCTBE 18

3 | UnnuHpgp, KOHYC, Wwap 20

4 | Obbembl Ten 19




Ob6obuatollee NOBTOpEHNE

UToro

13



