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HosicHuTe/ILHAA 3aMKCKA
Pabouas mporpamma mo Marematuke pa3paboTaHa Ha OCHOBE (eAepaTbHOr0 KOMIIOHEHTa
roCy/IapCTBEHHOI'0 00pa30BaTeIbHOrO CTaHAapTa CpelHero olmiero oopa3zoBaHus, MPUMEPHOMA
porpaMMbl  cpefiHero oOmiero oOpa3oBaHusi MO MareMmatuke (0a30BBI  YpPOBEHB), B
COOTBETCTBUHM C Y4eOHBIM IJIaHOM yupexjeHus Ha 2023/2024 yuyebublii Toa. [IpenonaBanue
BeJIeTCA M0 yueOHUKaM

. HILA. AnumoB. AnrebOpa m Hadajga maremMatudyeckoro anamusa. 10-11 kmacc. YueOHUMK uIst
yyamuxcsi 001eo0pa3oBaTebHbIX yupexaeHuid (0a30BbIi M yriayOJleHHBIH YpoBHH) - M.:
[Ipocsemenue, 2015.

. JI.C. Aranacsn. B.®. byry3os, C.b. Kagomues, JI.C. Kucenera, 3.I'. [To3usik. ['eomerpus. 10-11
KJIacChl. Y4eOHUK 1 001ieo0pa3oBaTeIbHbIX YUPEKIeHUH: 6a30BbIi ¥ TPOMUIBLHBINA YPOBHH. -
M.: IIpocBemenue, 2012.

Crartyc 10OKyMeHTa

Jlannas pabodasi mporpamMma OpHEHTHpOBaHa Ha ydaumxcsa 11 kimacca M peanusyercs Ha
OCHOBE CJIEYIOLINX JTOKYMEHTOB:

*3akoHa P® «O6 obpazoBaHum»;

*TunoBoro  momoxkeHust 00  00Opa3oBaTeIbHOM  YUPEKICHHUH,  YTBEPXKAECHHOIO
IIOCTAaHOBJICHUEM IIpaBUTENILCTBA PD;

sDenepanbHOro nepevHsi y4eOHMKOB, PEKOMEHJOBAHHBIX MMHHCTEPCTBOM 00pa3oBaHUS
P® k ucnonb3oBaHuI0 B 00pa30BaTEIbHOM IpoIecce B 00I1€00pa30BaTENbHBIX YUPEKICHUAX HA
2019 -2020 yue6HbIit rox:

*YyeOHoro miada mkoibsl Ha 2019 - 2020 y4eOHsbIi TO/I.

[IpuMepHBIX TporpaMM IO MaTeMaTHKEe OCHOBHOrO 00IIero ooOpazoBaHus (MHCbMO
JlemapraMeHTa TOCYIapCTBEHHOM IOMUTUKKM B oOpa3zoBanun MuHoOpHayku Poccum ot
07.07.2005r. Ne 03-1263)

*Coopuuk  “IIporpammbl st oOmieoOpa3oBaTeNbHBIX  IIKOJ, THMHA3uMd, JIMIIEEB:
Marematuka. 5-11 kin.”/ Coct. I'M.Ky3neuoBa, H.I'. Munmiok. - 3-e¢ uzm., crepeotun.- M.
Hpoda, 2002; 4-e uzn. - 2004r

*CTaHaapT OCHOBHOI'O CpeiHero o0pa3oBaHUs 10 MaTEeMaTHKe.

*CTaHgapT OCHOBHOro oOmiero oOpa3oBaHusi 1Mo maremaTuke //MaTemaTuka B IIKONE. -
2004r,-Ne4.

*COOpHUK  HOpPMAaTHBHBIX JOKyMEHTOB. Marematuka @enepalbHbIA  KOMIIOHEHT
rocynapctBeHHoro cranaapra./ Coct. O. JI. {nenpos, A. I'. Apkaases. - M.: JIpoda, 2004.

*@enepanbHOr0  KOMIIOHEHTAa  TOCYJAapCTBEHHOI'O  CTaHAApTa  OCHOBHOIO  OOLIETro
obpazoBanms ot 05.03.2004 r. Ne 1089

[TporpamMma neTanmm3upyeT W pacKpbIBaeT COJEp)KaHHE CTaHIApTa, OINMpENeisieT OOIIyro
CTpaTeruio oO0y4eHUs,, BOCIUTAHUS U PA3BUTHUS yJallUXCS CPEACTBAMHM y4yeOHOro Ipeamera B
COOTBETCTBHUH C LIEISIMU M3Y4YEHHsI MaTEeMaTHKH, KOTOPbIE ONpeesieHbl cTanaapToM. [Iporpamma
COOTBETCTBYET Y4eOHHMKY MO anreOpe ans o0meoOpa3oBaTeNbHBIX YUpexAeHui: Anrebpa u
Hayajia MaremMaruueckoro ananusa. 10-11 kmaccel.

Pabouast mporpamma BBIITOTHSET JIBE OCHOBHBIE ()YHKIIUH.

Hugpopmayuonno-memoouuecxkasn byHKIMs I103BOJISIET BCEM y4aCTHUKaM
00pa3oBaTEeNBLHOTO TIpoIlecca MONYYUTh NPEACTABICHHE O MEIsIX, COACpXKaHWHW, Oo0men
cTpateruv OOydYeHHs, BOCIHUTAHHS WM PAa3BUTHs YUYAIIUXCS CPEACTBAMHU JaHHOT'O Y4eOHOro
npeaMera.

Opzanuzayuonno-naanupyrowias  QyHKIUS  NpEeIyCMAaTPUBACT  BBIACICHUE  ATAIOB
o0ydeHHsl, CTPYKTypUpOBaHHE y4eOHOro Marepuania, ONpeeNIiCHHE ero KOJMYECTBEHHBIX W
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KAueCTBEHHBIX XapaKTEPUCTHK Ha KaXJOM M3 ATAllOB, B TOM YHUCJE JI COJAEPKATEIBLHOIO
HAITOJIHCHHS TIPOMEXYTOYHOM aTTECTAIIMK YIaIIHXCS.

N3yuenne maremMaTHKy B CTapiiel MKoje Ha 0a30BOM YPOBHE HAINpPABIEHO Ha JIOCTUKEHUE
CIEAYIONIUX LeJei:

(¢opmupoBaHue npeacTaBjaeHHii 0 MaTeMaTUKe KaK YHHUBEPCAJIbHOM SI3bIKE HAYKH, CPEICTBE
MOJICTTUPOBAHUS SBJICHHUH U MPOIECCOB, 00 HAESIX U METOAaX MaTeMAaTHUKH;

pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, alTOPUTMHUYECKOM
KYJIBTYpbl, KPHTUYHOCTH MBIIIJIEHHS HA YPOBHE, HEOOXOIMMOM J1j1s1 00Y4€HHUs B BBICLICH IIKOJIE
10 COOTBETCTBYIOIIEH CIIEUATILHOCTH, B OyayIiel mpodecCHoHaIbHON AeSTEIbHOCTH;

OBJIaJleHHe MATeMaTHYeCKHMH 3HAHMSAMM M YMEHUSIMH, HEOOXOIUMBIMU B IOBCEIHEBHOI
KHU3HH, JJIS U3Y4EHHs LIKOJbHBIX €CTECTBEHHOHAYYHBIX TUCLMILIIMH Ha 0a30BOM YpOBHE, IS
NOJTy4YeHus: oOpa3oBaHHs B O0JacTAX, HE TPeOYIOMMX YriayOJIeHHOW MaTeMaTHYeCKOH
MOJITOTOBKY;

BOCIIMTAHHE CPpCACTBAMH MATCMATUKH KYJIBLTYPHI JUYHOCTH: OTHOLICHHA K MATCMATHKE KakK
9acTH OOIIEYeTIOBEYEeCKOW KyNIbTYphl: 3HAaKOMCTBO C WCTOpPHEH pa3BHTHUS MaTeMAaTHKH,
3BOJHOI_II/Ief/'I MaTEMAaTUYCCKUX I/II[Cf/’I, IIOHUMAaHHus 3HAYMMOCTH MAaTEMAaTUKU AJIA 06L[ICCTB€HHOFO
nporpecca.

OOm1ast xapakTepucTHKa yueOHOro nmpeamera

[Ipu u3ydeHnn Kypca MaTeMaTWKH Ha 0a30BOM YpPOBHE IMPOAOIDKAIOTCS U IMOTYYarOT pa3BHTHE
COJiep)KaTeNbHble JIMHUU: «Anceopay, «Dynkyuu», «Ypaeuenus u Hepagencmear,
«l'eomempusny», «Inemenmovl KOMOUHAMOPUKU, MeOPUU 6ePOAMHOCMEN, CIMAMUCIMUKU U
J02uKku», BBOmUTCS NuHUA «Hauana mamemamuueckozo ananusa». B paMkax yKa3aHHBIX
COZIEPKATENbHBIX JTUHUI PELIatoTCs CIEAYIOIUE 3aJauu:

hd cucremMaruisanus CBC}ICHI/Iﬁ (0] qncnax; I/13y‘~I€HI/Ie HOBBIX BHUI0OB YHCIIOBBIX BI)Ipa)KeHI/Iﬁ %1
bopmyir;

* COBEpLICHCTBOBAaHME NMPAKTHMUECKUX HABBIKOB M BBIYMCIMTEIBHOM KyJIbTYphl, paCIIUpPEHUE U
COBEpIICHCTBOBaHME aNreOpanveckoro amnmapara, c(popMUpOBaHHOIO B OCHOBHOM IIKOJIE, U €T
MIPUMEHEHHE K PELICHUIO0 MaTEMATUYECKUX U HEMaTEMaTHUECKUX 3aay;

® pacIIMpEHHEe M CHCTeMaTh3alus OOIMMX CBEIEeHMM O (QYHKUMIX, MOMOJHEHHUE Kiacca
M3y4aeMbIX (DYHKIMHA, WJUTFOCTpAIUS IIUPOTHI IPUMEHEHUS (PYHKUUN Ui OMUCAHUS U U3YyUEHUs
pealIbHBIX 3aBUCUMOCTEN;

® U3Y4YCHUEC CBOICTB IMPOCTPAHCTBCHHLBIX TCII, (I)OpMI/IpOBaHI/Ie YMCHUA NPHUMCHATH IMOJTYYCHHBIC
SHaHUA IJId pCIICHUA MMPAKTUYCCKUX 3a1a4;

® pa3BUTHUC Hpe[[CTaBJIeHI/Iﬁ 0 BEPOATHOCTHO-CTATUCTHUYCCKUX 3aKOHOMCPHOCTAX B
OKpyXaromeM MHUPE, COBCPIICHCTBOBAHHWEC HHTCIJICKTYAJIbHBIX W PCUYCBLIX YMGHI/Iﬁ IMyTeEM
O6OFaHIeHI/I$I MAaTeMaTUYICCKOI'O A3bIKA, PA3BUTHA JIOTHYCCKOI'O MBIIIJICHU A

¢ 3HAKOMCTBO C OCHOBHBIMHU UACSIMH U METOJAMU MAaTEMAaTUYCCKOI'O aHAIn3a.

Mecro npenmMera B 6a3UCHOM y4eOHOM TIIaHe

Cornacao ¢enepanbHOMy 0a3uCHOMY y4yeOHOMY IUIaHy AJisi 0Opa3oBaTeNbHBIX OpPTaHU3AIIMA
Poccuiickoit depepannn Ha W3ydeHUE mMaTeMaTHKu OoTBoauTcs 170 4 M3 pacuera 5 4yacoB B
He/e10.



JIMYHOCTHBIE, METAINIPEJIMETHBIE U ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA
IMPEJIMETA

N3ydenue anreOpbl 1 Hayajl MaTeMaTUYECKOro aHAJIM3a B CTapulel mikoje JaéT BO3MOXHOCTh
JOCTHIKEHHS 00YUJaIOIIMMUCS CIEAYIOIINUX PE3yabTaTOB.

Jluunocmmuuie:.

- ¢(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
KPUTUYHOCTh MBIIIJICHUS, YMEHHUE PACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BBHICKA3bIBAHUS, OTIMYATh
TUIIOTE3Y OT (aKTa;

- TOTOBHOCTH M CITOCOOHOCTEL BECTH Juajior ¢ ApyrumMu JIFOAbMH, JOCTUT'aTh B HEM B3anMMOIIOHUMAaHU,
HaxXOJUThb 061].11/16 e U COTPYAHUYATD UId UX TOCTHUIKCHUSA

- HaBBIKM COTPYAHHMYECTBA CO CBEPCTHHKAMHU, JAETbMHU MIIAJIIETO BO3pacTa, B3POCIBIMH B
00pa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HON, YIeOHO-HCCIIeI0BATEILCKOM, TPOSKTHOW M JPYTUX BUIIAX
EeITENLHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha TIPOTSHKEHUH BCEH
JKU3HHU; CO3HATEIIbHOE OTHOIIEHHE K HEMPEPhIBHOMY OOpPA30BAHHMIO KAaK YCIOBUIO YCIIEIIHOMN
npoeccroHaIbHON M OOIIECTBEHHOM JAESTEIbHOCTH

- 3CTCTUYCCKOC OTHOMICHUC K MUPY, BKIIIOYast 3CTETUKY 6I>ITa, HAayY4YHOIro 1 TCXHUYCCKOIro TBOPUYCCTBA,

- OCO3HAHHBIN BBIOOP Oymyied nmpodeccuu U BO3MOKHOCTEH pean3aliiid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB; OTHOIIEHHE K MPOQECCHOHANBHON NeSTENHHOCTH KaK BO3MOXKHOCTU y4YacTHsl B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TTPOOIEM

Memanpeomemnvle:

- YMCHHC CaAMOCTOATCIBHO OIPCACIATE LCINU ACATCIBHOCTH W COCTABJIATH INJIAHBI ACATCIILHOCTHU,
CaMOCTOATCIIBHO OCYLICCTBIIATh, KOHTPOJIHUPOBATE U KOPPECKTHPOBATH ACATCIBHOCTH, HCIIOJIb30BaTh
BCC BO3MOXHBIC PECYpPChl A JOCTHXXCHUS TTOCTABJICHHBIX ueneﬁ n pceajin3aliiu IUJIaHOB
JCATCIBbHOCTH, BBI6I/IpaTI> YCIICUIHBIC CTPATCTHUHN B PA3JIMYHBIX CUTYAIHAX,

- YyMEHHE NPOAYKTHBHO OOLIAThCS M B3aHMMOJEHCTBOBATH B MPOLIECCE COBMECTHOH MESATENbHOCTH,
YUUTBIBATh MO3ULMH JPYTUX YYACTHUKOB JIEATEIbHOCTH, 3((HEKTUBHO pazperiaTb KOHPIUKTHI;

- BJIAJCHUC HaBbIKaMU HOSH&B&TGHLHOﬁ, y‘le6H0'I/ICCJ'IeI[OBaTeJ'IBCKOI‘/‘I n HpO@KTHOﬁ JACATCIIbHOCTH,
HaBbIKaMH Pa3spClICHUA HpO6JICM; CIIOCOOHOCTH M TOTOBHOCTB K CaMOCTOATCIIbHOMY ITOMCKY MCTO/10B
peIICHUA IMMPAKTHYCCKUX 3aa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA

-TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITENbHON MH(OPMAallMOHHO-TI03HABATEIbHON AEATEIbHOCTH,
BKJIIOYas YMEHHE OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX MH(POPMALUU, KPUTUYECKH OLIEHUBATh
U UHTEPIIPETUPOBATh HH(OPMALIHIO, TIOTYYaEMYIO U3 Pa3IUYHbIX UCTOUHUKOB;

- YMEHHE HCIO0Ib30BaTh CPEACTBA MH(OPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJOTUH (anee —
UKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHMKATUBHBIX W OpPIaHU3ALMOHHBIX 33Jad C COOJIOJAECHUEM
TpeOOBaHUIl SProOHOMUKH, TEXHUKU O€30MacHOCTH, THUTHMEHBI, pecypcocOepeKeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIAZICHUC A3BIKOBBIMH CPCACTBAMH — YMCHHEC SICHO, IOTUYHO U TOYHO HU3JIaraTb CBOKO TOUKY 3pCHUA,
HCIIOJIB30BATh a/ICKBATHLIC A3bIKOBLIC CPCACTBA,

- BIIaJICHUE HaBbIKAMU IIO3HABATEJIbHOW pPE(ICKCUM Kak OCO3HAHUS COBEpILIAeMbIX ICUCTBUH H
MBICIIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAaHUL] CBOETO 3HAHUS U HE3HAHHUS, HOBBIX

MO3HABATENbHBIX 337]a4 U CPEJICTB UX JOCTUKCHHUSI.
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IIpeamerHsle:

IIpenmeTHble pe3yabTaThl OCBOCHUS MHTEIPUPOBAHHOIO Kypca MaTEMaTUKA OPUEHTUPOBAHBI Ha
(dbopMHUpOBaHUE IEIOCTHBIX MPEICTABICHUI 0 MUpe U 00IIeH KyIbTYpbl 00yJarOIIUXCsl MyTEM
OCBOCHHUS CUCTEMaTHMYECKUX HayYHbIX 3HAHUH U CIIOCOOOB JACHCTBHUI Ha METaNpeAMETHONW OCHOBE, a
IpeIMETHBIE pe3yIbTaThl OCBOEHUS Kypca MaTeMaTUKU Ha 0a30BOM YpOBHE OPUEHTUPOBAHBI Ha
obecrieyeHre MperuMyIIeCTBEHHO 00111e00pa3oBaTebHON U O0IEKYIbTYPHON MOAr0TOBKU. OHU
IIPEIIOJIAratoT:

— ¢chOopMUPOBAHHOCTD MIPEICTABICHHUI O MaTEMaTHKE KaK YaCTU MUPOBOU KYJIbTYPBI U O MECTE
MaTeMaTHKH B COBPEMEHHOM LIMBUIIM3AIMH, O CIIOCO0AX ONMUCAHUS HAa MATEMAaTHYECKOM S3bIKE
SABJICHUH PEaIbHOTO MUPA;

—  c(opMUPOBAaHHOCTb MPEICTABICHUH O MaTEMATHYECKUX MOHATHUAX KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJECIIAX, [O3BOJISIOUX OIUCHIBATE U U3y4aTh PA3HBIC IIPOLECCHI U
SIBJICHUS; TOHMMAaHUE BO3MOKHOCTH aKCMOMATHYECKOr 0 IIOCTPOCHUS MaTEMAaTUYECKUX TEOPUH;

— c(opMUPOBAaHHOCTH MOHSATUHHOIO anapara o0 OCHOBHBIM pa3JiejlaM Kypca MaTeMaTHKHY;
3HAHUI OCHOBHBIX T€OpPEM, (POPMYI U YMEHUS UX MPUMEHATh; YMEHHs JOKa3bIBaTh TEOPEMBI.

— BJIaJICHUE METOAMH JI0KA3aTEJIbCTB U AITOPUTMOB PELICHUS; YMEHUE UX IIPUMEHSTH,
IIPOBOJUTH JOKA3aTEIbHBIC PACCYXKICHUA B XO/€ PEILICHUS 3a1a4;

— BJIaJICHUE CTaHAAPTHBIMU ITPUEMAMU PEIICHUS PAllMOHAIBHBIX U UPPALMOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CHCTEM;
HCIIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YHUCJIE IS TOMCKA IIYTH PELICHUS
Y WUTFOCTPALIVY PELICHUs] YPAaBHEHUI U HEPABEHCTB;

— c(opMUPOBAaHHOCTb MPEICTABICHUH 00 OCHOBHBIX MOHATHAX, UJIESIX U METOIaX
MaTEeMaTUYeCKOro aHaju3a;

— chOopMUPOBAHHOCTH IPEICTABIECHUH O MpoIeccax U SIBICHUSIX, UMEIOIINUX BEPOSITHOCTHBIN
XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PealbHOM MUPE, 00 OCHOBHBIX MOHITUAX
JJIEMEHTApPHON TEOPUU BEPOSATHOCTEM;

— chOopMUPOBAHHOCTb YMEHUI HAXOIUTH U OLICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITHI B
IIPOCTEUIINX NMPAKTUYECKUX CUTYALHAX U OCHOBHBIE XaPAKTEPUCTUKH CITy4allHbIX BEJINYUH;

—  BJIAJICHUE HAaBBIKAMH HUCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPU PEILICHUHN
3az1ay.

—  BJIaJICHUE T€OMETPUYECKON TEPMHUHOJIOTUEH, KIIFOUEBbIMU ITIOHATUAMU, METOAAMU U
pUEMaMHu;

— BJIaJICHUE OCHOBHBIMHU ITIOHATHUAMHU O IJIOCKUX U IPOCTPAHCTBEHHBIX F€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

— c(opMUPOBAaHHOCTh YMEHHUS PACIIO3HABATH HA YEPTEKAX, MOJEIISAX U B PEAIbBHOM MUpE
reoOMeTpUYECKUe (PUTYpHI;

— TPHUMEHEHHUE U3YUYEHHBIX CBOWCTB F€OMETPUUYECKUX PUTYp U POPMYII AJISl PELIECHUS
FEOMETPUYECKUX 3aJ1a4 U 3a1a4 C IPAKTUYECKUM COIEPKAHUEM;



IINIAHUPYEMBIE PE3YJIBTATBI U3YUYEHUSA KYPCA AJITEBPBI I HAYAJI AHAJIN3A

B 10-11 KJIACCAX

ba3oBblil ypoBeHb

Pa3nen

|. BbINyCKHUK HAYYUTCHA

I1]. BbINyCKHMK NOJYYUT
BO3MOSKHOCTh HAYYUTHCS

DJIeMeHTBI TeOpHH
MHOKeCTB U

OmnepupoBatb Ha 0a30BOM YpOBHE
MOHSTHUSIMH: KOHEYHOE MHOYKECTBO,

Onepupoeamb NOHAMUAMU.
KOHeYHOoe MHOoJHcecmeo, sj1emeHm

MaTeMaTH4eCKOn 3JIEMEHT MHOKECTBA, MOJMHOXKECTBO, MHOJICECmB8a, NOOMHOICECMBO,
JIOTUKH nepeceueHrue U 00beIMHEHHE nepeceuenue u 00veouHeHue
MHOKECTB, UACIIOBbIE MHOYKECTBA HA MHOIHCECMB, YUCTIO8bLE MHOICECMBA
KOOPJMHATHOW MPSAMOM, OTPE3OK, HA KOOPOUHAMHOU NPAMOU,
WHTEpBA; ompe3oK, UHmep8aJ, NoJIYUHmMepeal,
NPOMENCYMOK C BbIKONOMOU
OIepupoBaTh Ha 6a30BOM YpOBHE .
mouKou, epaghuyeckoe
MOHATHUSIMU: YTBEPKJICHUE, OTPUIIAHIE
npeocmasieHue MHOMCeCME Ha
YTBEPK/ICHUSI, ICTUHHBIE U JIOKHBIE .
KOOPOUHAMHOU NAOCKOCMIU,
YTBEPKJICHUSI, IPUYNHA, CIICJICTBUE,
. . onepuposamsb NOHAMUAMU.
YaCTHBIN ciydyail o0I1ero yrBepKiaeHus,
ymeepoicoenue, ompuyaHue
KOHTPIPUMED;
VMBepHCOeHUsl, UCTIUHHbLE U
HaXOJUTh MepeceueHue U 00bEIMHEHUE | JIOJCHbLE ymeepoicoenus, npuiuna,
JIBYX MHOECTB, ITPEACTABICHHBIX crnedcmeue, Yacmubalil CLyyuai
rpagyeCcKy Ha YUCITOBOM MIPSIMON; 00We20 ymeepicoenus,
. . KOHmMpnpumep, npoeepsimo
CTPOUTbH HA YUCIOBOM MPSAMOI
NPUHAOTIEHCHOCIb DNIeMEeHMA
MMOJIMHOKECTBO YMCJIIOBOI'0O MHOXKECTBA, )
. MHOXMCECm8Y, HaX00Uumbo
3a/IaHHO€ IPOCTEUILIMMHU YCIOBUSIMU;
nepeceyerue u 00beOuHeHue
pacIio3HaBaTh JIOKHBIE YTBEPKICHUS, MHOJKCECME, 6 MOM Hucie
OMMOKH B PACCYK/ICHHSAX, B TOM npeocmasieHHbiX epaguiecku Ha
YHCJIE C UCIIOJIb30BAHUEM HUCI060U NPAMOU U HA
KOHTPIIPHMEPOB. KOOPOUHAMHOU NIOCKOCIU,
B nosceonesnotl scusznu u npu uzyyeHuu npoeoounb 0OKa3amelbHole
Opyaux npeomemos: paccyscoenus 0ns 000CHOBAHUS
UCTMUHHOCTNU YIMBEPHCOCHULL.
— HCIOJIb30BaTh YHUCIIOBBIE
MHOKECTBa Ha KOOp,Z[HHElTHOfI B noeceonesnou socusuu u npu
MPSIMOM JIJIs1 OTMCAHUS PEATTbHBIX uzyuenuy Opyeux npeomemos:
MIPOLIECCOB U ABJICHUM;
UCNONIb306AMb 4UCcn08ble
— TPOBOJUTH JIOTMUYECKUE 5 g
PACCYIK/IEHUS B CHTYAIUSX Muoafcevcmea Ha  KOOp uHamHOLf
T1OBCEIHEBHON HKH3HH npaMol U HA  KOOPOUHAMHOU
NIOCKOCMU Ol ONUCAHUSL PeAbHbIX
npoyeccos u s8NeHUll;
npoeooums dokazamevbHole
paccyxcoenus 8 cumyayusix
NOBCEOHEBHOU JHCUZHU, NPU PeLueHUU
3a0a4 u3 Opyaux npeomenos
Yucaa u OmnepupoBath Ha 6a30BOM YpOBHE C80600H0 onepuposams

INOHATHUAMM . IEIO0C YHCJIO, ACTTUMOCTD

NOHAMUAMU. Yejloe YUCo,




BbIPAKCHUA

gucell, OOBIKHOBEHHAs APOOBb,
JiecATUYHAs 1po0b, palluOHATIbHOE
YHCII0, TPUOIMKEHHOE 3HAUEHUE
YHCIIa, YaCTh, JOJIS, OTHOLLIEHHE,
IMPOLCHT, IMMOBBINICHUC Y ITOHWKCHUC HA
3aJJaHHOE YKCJIO IPOLIEHTOB, MacIlITa0;
oIrnepupoBaTh Ha 0A30BOM YpOBHE
HOHATHAMM: JIOrapu(M yucia,
TPUTOHOMETPHUYECKAsT OKPYKHOCTb,
rpagycHas Mepa yria, BeJIM4MHa yria,
3aIaHHOT0 TOYKOU Ha
TPUTOHOMETPUUYECKOU OKPYKHOCTH,
CHHYC, KOCUHYC, TAHI'CHC 1 KOTAHI'CHC
YIJ10B, UMEIOLIUX [TPOU3BOIBHYIO
BEINYHUHY,

BBINOJTHATH aprU(PMETHUECKUE IeHCTBUS
C LeJIBIMU U PAllMOHAIILHBIMU YU CIIAMH,

BBITIOTHSTH HECIIOKHBIC
npeodpazoBaHusl YHCIOBBIX
BBIPKCHHH, COJIEPIKAIINX CTCTICHH
qrcen, TM00 KOPHU U3 YHCEeN, TH00
norapuMbl YUCEIT; CPAaBHUBATH
paroHaIbHbIC YKCIa MEXKIY CO00ii;
OLICHUBATh U CPABHHUBATH C
palMOHAIBHBIMH YMCIIAMU 3HAYCHUS
LEJIBIX CTEIIEHEN YHCcell, KOpHEH
HATypaJlbHOM CTENEeHU U3 YKced,
norapuMOB YHCEN B POCTHIX
CIIydasx;

n300pakaTb TOUKaMH Ha YHCIOBOU
IIPSIMOM LIEJIbIE U pallMOHAIbHBIEC YUCIIA,

U300pakaTb TOYKaMH Ha YHCIOBOU
IPSIMOH 1I€JIbIE CTENIEHU YHCEN, KOPHU
HaTypaJbHOM CTEIICHU U3 YUCEIL,
J0rapu@mal 4UCEN B MPOCTHIX CIyYasiX;

BBITTOJTHATH HECJIOKHBIC
npeoOpa3oBaHus LEIbIX U APOOHO-
paIMoOHaTBHBIX OYKBEHHBIX
BBIPAKECHUH;

BBIPAXaTh B MPOCTEHIINX CIIyqasiX U3
PaBEHCTBA OJJHY IIEPEMEHHYIO Yepe3

JIpyTHe;

BBIYUCIIATH B MPOCTHIX CIIyYasx
3HAYCHUS YUCIIOBBIX U OYKBEHHBIX
BBIPaKEHHUH, OCYIIECTBIISAS
HEOOXOIMMBIE IIOACTAHOBKHU U

0eUMOCmb Yuces, 0ObIKHOBECHHAS
0pobb, decsasmuunasn Opoow,
PAYUOHATbHOE YUCTLO,
NPUOIUNCEHHOE 3HAYEHUE YUCIA,
yacms, 00711, OMHOUIEHUE, NPOYEHM,
noebluenUe U NOHUNCEHUE HA
3A0aHHOe YUCTIO NPOYEHMO8,
Mmacumaob,

nPUBOOUNb NPUMepPblL YUcel ¢
3A0AHHBIMU CEOUCTNEAMU
oenumMocmu,

onepupoeams NOHAMUAMU.:
Jo2apugm uucaa,
MPUSOHOMEMPUYECKASL
OKPYIHCHOCMb, PAOUAHHAS U
2paoycHas mepa yena, 6enuduna
yena, 3a0aHH020 MOYKOU Ha
MPUSOHOMEMPULECKOT
OKPYICHOCIMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y2108,
UMEIOWUX NPOU3BOTLHYIO BENUYUHY),
Yucna e u T; GblNOIHAMb
apugmemuueckue oelcmeus,
couemas yCmHule U NUCbMeHHble
npuembvl, NpUMeHss nPu
HeoOX00UMOCMU GbIYUCTUMENbHBLE
ycmpoucmea;

HaxXoO0umbv 3HA4eHUs1 KOPHS
HamypaivHol cmeneHu, cmenetu ¢
PAYUOHATILHBIM NOKA3AMETIeM,
Jlo2apugma, ucnorv3ysa npu
HeoOX00UMOCIU BLIYUCTUMENbHBLE
ycmpoucmaea,

NOJIb308AMbCA OYEHKOU U NPUKUOKOU
npu NPAKMU4ecKux pacuemax,

npoBoOUMb NO U3BECHHBIM
Gopmynam u npasuiam
npeobpazosarnus 6YKEEeHHbLX
8bIPANCEHULL, BKIIOUAIOUUX
cmenetu, KOpHU, 102apugmol u
mpuecoHomMempuyecKue QYHKYuu,

Haxo0umbv 3HA4eHUsl YUCTOBbIX U
OYKBEHHBIX BbIPANHCEHULI,
ocyuecmaenss Heobxooumvle
NOOCMAHOBKU U NPeoOPA308aHUsL,

u306paofcamb cxemamudecKku  yeod,
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npeoOpa3oBaHus;

n300paXkaTh CXeMaTHYECKU yIol,
BEJIMYMHA KOTOPOT'O BHIPA)XKEHA B
rpamycax;

OLIEHMBATh 3HAKH CUHYCA, KOCUHYCA,
TaHT'€HCa, KOTAHTeHCa KOHKPETHBIX
YTJIOB.

B noeceonegnotl scuznu u npu uzyueHuu
Opy2ux yueOHvIX NpeoMemos.

BBITIOJIHATH BBIYHMCJIICHUSA ITPHU PCIICHUN
3a71a4 IPaKTHYECKOI'0 XapaKTepa,

BBITIOJIHATH IPAKTUYCCKHUE PACUCTEI C
HCIIOJIb30BAHUCM ITIpH HCO6XOI[I/IMOCTI/I
CITPaBOYHBIX MaTCpHAIIOB U
BBIYUCIUTCIIBHBIX YCTPOﬁCTB;

COOTHOCHUTH PEaJIbHBIC BEJTMUUHBI,
XapaKTePUCTHKH O0OBEKTOB
OKPYIKAIOIIEr0o MHUpa C UX
KOHKPETHBIMU YHCIIOBBIMU
3HAYCHUSIMU;

MCII0JIb30BaTh METO/Ibl OKPYTJICHHUS,
NPUOJIMKEHUS U IPUKUJIKHU TIPU
pELIEHNH TPAKTUYECKUX 3a/1a4
MMOBCEIHEBHOM XKU3HU

BEUYUHA KOMOPO20 BbIPANCEHA 8
2paoycax unu paouaHax,

ucnoivzoeamsv npu pewerHuu 3a0ay

maobauunvle 3HAYeHus.
MPULOHOMEMPUYECKUX @yHKyut
yenoe;

BbINOIHAMb NEPesod GeNUYUHBL Yeld
U3 paduarHol mepwvl 8 2pAOYCHYIO U
obpamuo.

B nosceonesnoii srcuznu u npu
usydenuu opyeux yueoHbix
npeomemos:

BbINOIHAMb OCUCMBUSL C YUCTOBbIMU
OaHHBIMU NPU peueHuU 3a0a4
NPAKmMu4ecKoeo xapakxmepa u 3a0ay
U3 pasiuyHbLX obacmetl 3HaHUll,
UCNONIL3YSL NPU HEOOXOOUMOCMU
CNpasouHvle Mamepuaibl u
BLIYUCTUMENIbHBIE YCMPOUICIEA,

OYeHusamv, CPaBHUBAMb U
UCNOIL3068aMb NPU PEULeHUU
NPAKMUYecKUx 3a0a4 4Yuciossle
3HAYeHUsl PeanlbHbIX eIUYUH,
KOHKpemHble YUCTI08ble
Xapaxkmepucmuku 00bexmos
OKpYHCAIOUie20 Mupa

YpaBHeHus u
HEPABEHCTBA

Pewrate nuHelHbIE ypaBHEHUS U
HEPaBEHCTBA, KBAIPATHbIC YPAaBHECHHS;

pelaTh JorapuGpMHIECKHE YPaBHEHHUS
Bua log a (bXx + ) = d u mpocreiimme
HepaBeHcTBa Buza 10g a X <d;

pelaTh mokasarebHbIC YpaBHEHUS,
Buaa a%*°=d (rae d MoxkHO
NPEJCTaBUTh B BHJIC CTCIICHHU C
OCHOBAHHUEM @) U NIPOCTEHIIINE
HepaBeHcTBa Buaa a* <d (rae d MokHO
IPEJICTABUTH B BUJIE CTEIICHH C
OCHOBaHHEM a);.

MIPUBOIUTH HECKOJIBKO MMPUMEPOB
KOPHEH MPOCTEHIIETO
TPUTOHOMETPHUECKOTO YPaBHEHHUSI
BHJIA: Sin X =&, COS X = @, tg X = a, ctg X
= a, rje a — TabIMYHOe 3HAUCHUE
COOTBETCTBYIOLLECH
TPUTOHOMETPHIECKON (DYHKITHH.

Pewamo payuonanvhbie,
nokaszamevHole u
Jo2apugmuyeckue  ypasHemus U
Hepagencmaa, npocmetiuiue
UppayuoHanbHole u
mpuecoHomMempuyecKue  VYpasHeHus,

HepaeeHcmeda U ux cucmemsl,

UCNOIb306aMb MEeMOoObl peuleHUs
VpasHeHull: npugeoenue K udy
«npouseedeHue pagHo HYI0» Uil
«Yacmuoe pasHo HYy», 3aMeHd
nepemeHHbIX;

UCNOIbL3068AMb MEMOO UHMEPBALO8
071 peuleHus HepaseHCma,
ucnov3o08ams epaghuyeckuti Memoo
07151 NPUOTIUNCEHHO20 PeueHUs
VPagHeHUll U HepaseHCm8,

uzobpadxcamo Ha
MPUSOHOMEMPUYECKOU




B nosceonesnoii scuznu u npu uzyueHuu
Opyeux npeomemos:

COCTaBJIATh M peElIaThb YPaBHEHUS U
CUCTEMBl YpaBHEHHMH IIpU PpELICHUH
HECJIOKHBIX MTPAKTUYECKHX 3a]1a4

OKDYHCHOCIU MHONCECTNEO PEULeHU
npocmeuuux mpueoHOMempu4eckux
VPasHeHUull U HepageHcms,

8bLINOIHAMb OMOOP KOpHel
VPABHEHUU UIU peuleHUul
HEpPAGeHcme 6 COOMEemcmeun ¢
O0ONOIHUMENbHLIMU YCTIOBUAMU U
02PaHUYEHUAMU.

B nosceonesnoii srcuznu u npu
usydenuu opyeux yueoHbix
npeomemos:

COCMAIsiMb U peutams YpasHeHus,
cucmembl ypagHeHUll U HepaseHcmaa
npu peweHuu 3a0ay opy2ux y4eoHvIx
npeomemos;

UCNOBb3068aMb YPAGHEHUS U
HepaseHcmaa 0Jisi NOCMPOeHUs U
UCCe006anUst RPOCMEUUUX
MamemMamuyeckux mooenei
PeanbHbIX CUMYayuti uiu
NPUKIAOHBLX 3A0aY,

yMemsb UHMeEPnpemuposams
NOJIY4YeHHbIL NPU peuleHun
VPasHeHUsl, HepaBeHCmea U
cucmemvl pe3yibmam, OYyeHUusams
€20 npasoonooodue 8 KOHmMeKcme
3A0AHHOT peabHOU CUMYayuu umu
NPUKIAOHOU 3A0a4u

KoMniekcHbIe KomiiekcHrle uncia. AﬂreraI/IquKaﬂ Onepupoeamb NOHAMUAMU.
qucjia H TPUTOHOMCTPHUUICCKAs q)OpMBI 3aI1Inucu KOMNJIEKCHOE HYUCIO U MHOMMCecneo
KOMIUJICKCHOI'O YHCJIA. KOMNJIEKCHbLX Yucei.
ApI/I(bMeTI/IIIeCKI/Ie OIepaIiu ¢ Hpeacma@ﬂﬂmb KOMMNJIEKCHble Yyucia
KOMIIJICKCHBIMHA YHUCJIaMHU. 6 Clﬂeeépauqu'KOH u 5
mpucoHomempudecKkou opme.
I/I306pa>KCHI/Ie KOMIIJICKCHBIX YHCECJI HA P P qb P
o Buvinoanuame apuquemULlGCKue
KOOPpANMHATHOMU ITJIIOCKOCTH.
onepayuu ¢ HUMU.
H306pa:)fcamb KOMMNJIEKCHble Yucia
HAa KOOpauHamHOT; njiocKkocmu.
(I)yHKI[I/H/I OHepI/IpOBaTL Ha 0a30BOM YPOBHE Onepuposamb NOHAMUAMU.

MOHSTHSIMH: 3aBUCUMOCTh BEJTUYHMH,
(GyHKIUS, apryMEHT U 3HaYeHHe
GyHKIMH, 007aCTh ONpEaCICHUS I
MHOKECTBO 3HAUEHUH ()yHKIUH,
rpaduK 3aBUCUMOCTH, Tpaduk
byHkIMH, HYTU QYHKIIUH, TIPOMEKYTKH

3a8UCUMOCMb GETUYUH, (DYHKYU,
apeymenm u 3Havenue QyHKyuu,
obacmu onpedeneHus u
MHOIHCECBO 3HAYEHUT PYHKYUU,
epagux 3asucumocmu, epagux

@yHxyuu, Hynu ynxyuu,




3HAKOIIOCTOSIHCTBA, BO3pAacTaHUE HA
YHCIIOBOM ITPOMEXKYTKe, YObIBaHUE HA
YHCIIOBOM MTPOMEXYTKE, HAanOOJIbIIee 1
HauMeHbIllee 3HaueHne QyHKIUU Ha
YHUCJIIOBOM MTPOMEXKYTKE,
nepuoanyeckas QyHKIUs, IepUOI;

OIepUpOBaTh Ha 0Oa30BOM YPOBHE
HOHATHAMMU: IpsIMasi 1 oOpaTHas
NIPOTIOPIIMOHATBHOCTD JTMHEHHAS,
KBaJ[paTH4HAas, JorapupMuuecKas 1
MoKa3atesibHas PyHKIUH,
TPUTOHOMETpUYECKUE (QYHKIINH;

pacro3HaBaTh rpaMKH 3JIeMEHTapHBIX
GyHKUMIL: TpsiMoit 1 00OpaTHOMN
MPONOPLUHUOHAIBHOCTH, JIMHENHOM,
KBaJIpaTUYHOMN, JTOrapu(pMuiecKon u
NOKa3aTeNbHOU (DYyHKIIHIH,
TPUTOHOMETPUUYECKUX (DYHKLINA;

COOTHOCHUTH TpadUKH IIEMEHTAPHBIX
GYHKIIWN: TpsMON 1 00paTHOM
MPONOPUHOHAIBHOCTH, JIMHENHOM,
KBaIPAaTUIHOM, JTOrapuhMUUIECKON 1
NIOKa3aTeNbHON ()YHKITHIHA,
TPUTOHOMETPUUYECKUX (PYHKIIMIA C
dbopMynamMu, KOTOPEIMU OHU 3aJ1aHbI;

HaXOIUTh 10 rpauKy NPUOIMKEHHO
3Ha4eHHs (QYHKIUH B 33JaHHBIX
TOYKaX;

OIIpENeIIATh MO rpaduky cBOMCTBA
GyHKUMH (HYIU, TPOMEXKYTKI
3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HauOOoJbIINE U
HaMMEHBIIINE 3HAYEHUS U T.I1.);

CTPOHTH 3CKU3 rpaduka QyHKIIHH,
YIOBIIETBOPSIOLIEH IPUBEACHHOMY
HaOOpy yCI0BUH (TIPOMEKYTKH
BO3pacTaHus / yObIBaHUsI, 3HAUCHHUE
(GYHKIIMY B 3alaHHOI TOYKE, TOUKH
IKCTPEMYMOB H T.]1.).

B nosceounesnoui scuznu u npu usyueHuu
Opyeux npeomemos:

OIpenensaTh Mo rpaduKaM CBOMCTBA
peabHBIX IPOLIECCOB U 3aBUCUMOCTEN
(HamOomNbIIe U HANMEHBIITHE

NPOMENCYMKU 3HAKONOCIMOSHCMEA,
803pacmanue Ha YUcio80oMm
npomexcymke, yovléanue Ha
YUCTI0OBOM NPOMEdICYMKeE,
Haubobulee u HaUMeHblulee
3HayYeHue PYHKYUU Ha YUCI080M
npomexcymke, nepuooudecKkas
yHKYus, nepuoo, wemnas u
Heuemmuas QyHKYuU, onepuposams
NOHAMUAMU: NPAMASL U 0OPAMHASL
NPONOPYUOHATLHOCTb, TUHEUHAS,
K8aOpamuuHas, 102apupmuyeckas u
NOKA3amenbHas YYHKYuu,
mpueoHomMempuieckue QyHKYu,
onpedenamp 3Ha4eHue QYHKyuu no
3HAYEHUIO apeyMeHma npu
PA3IUYHBIX CROCOOAX 3A0aHUs
@dyHrkyuu; cmpoums epaguxu
U3YUEHHBIX (OYHKYULL

onucwvlgams no 2paguKy u 6
npocmeuuux CIyuasx no popmyine
noseoenue u ceoucmsea yHKyutl,
Haxoo0ums no epapuxy ynkyuu
Haubobuue U HaumMeHbuile
3HAYEHUsl, CMPOUMb ICKU3 epaguKa
@yHryuu, yoosiemsopsioujell
npuseodeHHoMy Habopy YClo8ull
(npomedicymxu
803pacmanus/yovi6anus, 3Ha4eHue
@yHKYUU 8 3a0AHHOU MOYKe, MOYKU
IKCMPEMYMO8, ACUMAMOMbL, HYIU
@dyukyuu u m.o.);

pewamsv ypaeHeHus, npocmetiuiue
cucmemvl ypagHeHull, UCNOIb3Ys
ceolicmea yHKyuil u ux epaguros.

B noeceownesnoti srcusnu u npu
usyuenuu opyeux yueoOHwix
npeomemos:

onpeodensims no epaguxam u
UCNONBL306aMb OJISl PEUUEHUS]
NPUKTAOHBLX 3a0ay C8OUCMBA
PeanbHbIX NPOYEccos u
3asucumocmeti (HaubovLuUe U
Haumenblue 3Ha4eHUs,
NPOMENCYMKU 803DACTAHUS U
VOLIBAHUA PYHKYUU, NPOMENHCYMKU
3HAKONOCMOAHCMEA, ACUMNIONbL,
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SHA4YCHHA, IPOMECIKYTKHU BO3paCTaHusa U
yOBbIBaHUS, MPOMEKYTKU
3HAKOMOCTOSIHCTBA U T.I1.);

UHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM MPAKTUYECKOU
CHATyaluu

nepuoo u m.n.);

UHmMepnpemuposams ceoUCMed 6
KOHMeKCcme KOHKPEemHOll
NPAKMUYECKOt CUMyayuu;

onpedenams no epaguram
npocmeriuiue Xapaxkmepucmuxu
nepuoouUyecKux npoyeccos 8
ouonozuu, IKOHOMUKe, MY3bIKe,
paouocssnzu u op. (amniumyoa,
nepuoo u m.n.)

DJIeMeHThI
MATEMATH4Y€eCKOI0
aHaJIM3a

OnepupoBath Ha 6a30BOM ypOBHE
HOHATHSMU: TPOU3BOIHAS (PYHKIIUH B
TOYKE, KacaTesbHas K rpaQuKy

(GyHKIUY, TPOU3BOIHAS (PYHKIIUY;

ONPEEIATh 3HAYCHUE ITPOU3BOIHOM
(GYHKIIMU B TOUKE TI0 N300PaKEHHIO
KacaTelbHOH K rpaduKy, MPOBEIEHHOH
B DTOM TOYKE;

pelIaTh HECIOXKHBIE 3aa4u Ha
IIPUMEHEHHE CBSI3U MEXKITY
IPOMEKYTKaMU MOHOTOHHOCTH U
TOYKaMH SKCTpeMyMa (QyHKIHH, C
OJITHO! CTOPOHBI, U IIPOMEKYTKAMHU
3HAKOMOCTOSHCTBA U HYJISIMU
POMU3BOJHOM 3TON (PYHKIIMH — C
JPYrOM.

B nosceonesnotl scusHu u npu u3y4eHuu
Opy2ux npeomemoas:

MOJIb3YACh TpaduKaMu, CPABHUBATD
CKOpPOCTH BO3pacTaHusl (pocTa,
MOBBIIICHUS, YBETUYCHUSI U T.11.) WIH
CKOpOCTHU YObIBaHUS (Ta/ICHUS,
CHW)KEHHUSI, YMEHBIICHUS U T.11.)
BEJIMYUH B PEAIbHBIX MPOIEccax;

COOTHOCHUTH Tpa(pUKH peasbHbIX
IPOLIECCOB U 3aBHCUMOCTEH C UX
OIMCAHUSAMH, BKITIOYAIOIINMHU
XapaKTEePUCTUKN CKOPOCTH U3MEHECHHUS
(OBICTpBI POCT, TUTABHOE MTOHUKEHUE U
T.IL.);

WCIIONIb30BaTh TpaduKy peasbHbIX
IIPOLIECCOB ISl PEIIECHUS HECIOKHBIX
NPUKIATHBIX 33/1a4, B TOM YHCIE
orpenessis no rpaguKy CKOpoCTh X0/1a
nporecca

Onepuposams nOHAMUAMIU:
npou3800HaAs PyHKYUU 6 MOUKe,
KacamenbHas K epaguxy yHkyuu,
npou3800HaAs pyHKyuu,

BLIYUCTISIND NPOUZBOOHYIO
0O0HOUIEeHA, MHO20YJIEHA,
K8AOPAMHO20 KOPHSL, NPOU3BOOHYVIO
cymmol pynkyuti;

BLIYUCTIAMb NPOU3BOOHBLE
NEeMEHMAPHBIX QYHKYUU U UX
KOMOUHAYUIL, UCNONb3YA
CHpagounble Mamepuabl,

uccne0o8ams 8 NPOCMeEUUUx
cyuanx yHKkyuu Ha
MOHOMOHHOCMb, HAXOOUMb
Haubobuiue U HaumMeHbuiue
3HAYeHUs YYHKYUll, Cmpoums
epaguKu MHO20UIEHO8 U
npocmeutux payuoHaIbHblx
@yHKYul ¢ UChONbL30BANHUEM
annapama mMamemamu4eckozo
ananusza.

B noeceownesnoti scusnu u npu
uzyyeHuu Opyeux y4eOHsix
npeomemos:

peuams NPUKIaoHvle 3a0ayu u3
ouonocuu, GuUKU, XUMUU,
9KOHOMUKU U OpY2Ux npeomemos,
CBA3AHHBLE C UCCIE008AHUECM
Xapakxmepucmux peanibHulx
npoyecco8, HaxoHcoeHuem
HaubOIbUUX U HAUMEHbULUX
3HAYeHUll, CKOPOCMU U YCKOPeHUs U
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UHmepnpemupoeams nojly4eHHbvle
pe3yiomamal

CraTucruka u
Teopus
BEpPOSITHOCTEI,
JIOTMKA H
KOMOMHaTOpUKA

OnepupoBath Ha 6a30BOM ypOBHE
OCHOBHBIMH OMHCATEIHHBIMU
XapaKTepUCTUKaMH YUCIOBOr0 Habopa:
cpennee apupMeTHYeCcKoe, MEHaHa,
HauOoJbIIIee U HAUMEHbIIIee 3HAUCHUS;

orepupoBaTh Ha 0a30BOM YpOBHE
HNOHATHSAMH: 4aCTOTa U BEPOATHOCTD
COOBITHS, CITy4allHbII BBIOOP, OIBITHI C
PaBHOBO3MOYXHBIMHU AJIEMEHTapPHBIMU
COOBITHSIMU;

BBIYUCIIATE BEPOATHOCTU COOBITUH Ha
OCHOBC IMOACYCTa 4Yucjia UCXOd0B.

B nosceonesgnoii sorcusnu u npu uzyyeHuu
Opyaux npeomemos.

OLICHUBATh U CPAaBHUBATH B IIPOCTHIX
CIIydasix BEPOSTHOCTH COOBITHI B
peabHOM KU3HU;

YUTaTh, COMTOCTABJIATH, CDABHUBATh,
WHTEPIPETHPOBATH B MPOCTHIX CIIYYasIX
pealIbHbIC TaHHBIC, TIPE/ICTABICHHBIC B
BUJIE TA0JIUII, AUArPaMM, TpadUKOB

Hmems npeocmasnenue o
OUCKDEMHBIX U HENPEPbIGHBIX
CYUAUHBIX BETUYUHAX U
pacnpeoenenHusx, 0 He3asucUMocmu
CYUAUHBIX BEIUYUH, UMEMD
npeocmasierue o
MAMeMamu4ecKom ONCUOAHUU U
oucnepcuu ciyuambix

BEUYUUH, UMEMb NPeOCAaBieHUe 0
HOPMANbHOM pacnpeoeienu u
npumepax HOpMaIbHO
PpacnpeoesieHnblX CYUaAluHbIX
BEUYUH,

norRumambsv Cynib 3aKOHA bonbUIUX
ucemn u 6bl60p0‘lH020 Memooa
usmeperus 6ep0ﬂmﬂocmed;

umems npedcmasienue 06 Ycio8Hou
8EPOSAMHOCU U O NOJHOU
6EPOAMHOCIU, NPUMEHAMb UX 8
peuleHuu 3a0a4; umems
npeocmasgienue 0 GaMdCHHIX YaACMHbIX
8U0ax pacnpedeneHull U NPUMeHsImb
Ux 6 peweHuy 3a0ay;

uMems npedcmasienue o
KOppensiyuu CLy4atHblxX 6eIUYUH, O
JIUHELHOUL pecpeccuul.

B nosceonesnoil srcuznu u npu
usydeHuu Opyeux npeomemos:

BLIYUCTAMb UTIU OYEHUBAMND
8epOSIMHOCMU COObIMULL 8 PEANbHOU
HCUSHU,

8b10UPaAMb NOOX00sUUE MEMObL
npeocmasieHust u 0opabomxu
OaHHbIX,

yMemb peuams HeCloNCHble 3a0ayu
Ha npumeHeHue 3aKOHA O6OIbULUX
yucen 6 COYyUOIo2UU, CMpaxo8anu,
30pasooxpaneruu, obecneyeHuu
bezonacnocmu Hacenenus 8
Upe38bIUAUHBIX CUMYAYUSX

TekcToBbIE 3a4a49H

Pemate HeCIOKHBIE TEKCTOBEIC 3aga4u

Pewamo 3a0auu paznuvix munos, 6
MOM Huce 3a0ayu NO8bIUEeHHOU
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PAa3HBIX TUIIOB,

aHAJM3UPOBATh YCIOBHE 33a4H, IPU
HE0OXOMMOCTH CTPOUTD IS €€
peLIeHHs] MAaTeMAaTHYECKYIO MOIETIb;
NOHUMAMb Y UCTIONIB30BATH VIS
pereHus 3a1a4u HHPOpMAaIHIo,
IPE/ICTaBICHHYIO B BHJIE TEKCTOBOH 1
CHMBOJIBHOM 3aIucH, cXeM, TalJull,
JMarpamm, rpaKoB, PHCYHKOB;

JIEMCTBOBATH 110 AJITOPUTMY,
coJiep>KaleMycsl B YCIIOBUHM 3aJau;
WCTIOB30BaTh JIOTHYECKUE
paccyXJIeHUs IIPU PELIeHUH 3a1a4H;
paboTtaTth ¢ U30BITOYHBIMH YCIIOBHSIMH,
BbIOMpas U3 Bcell nHpopmanuu,
JTAHHBIE, HEOOXOIMMBIE JUTS PEIICHHS
3aJ]aui; OCYIIECTBISATH HECIOKHBIN
repedop BO3MOKHBIX PEIICHUM,
BbIOMpAsk U3 HUX ONTHUMAIbHOE 10
KPUTEPHSIM, CPOPMYINPOBAHHBIM B
YCIIOBUU;

AHAJIM3UPOBATb U UHTCPIIPECTUPOBATDH
IMMOJTY4YCHHBIC PCIICHUSA B KOHTCKCTC
YCJIOBUA 3a1a4H, BLI6I/IpaTL peIcHusd,
HC NPOTUBOPCUAINEC KOHTCKCTY,

peuiaTh 3aJla4r Ha pacyCeT CTOUMOCTHU
IMOKYIIOK, YCJIYTI', ITOC3O0K U T.II.;

pelIaTh HEeCIOXKHbIE 3ajauH, CBSI3aHHbIE
C JI0JIEBBIM YYaCTHEM BO BJIAJICHUU
bupmoil, npeanpusTHEM,
HEBM)KUMOCTBIO;

pelIaTh 3aJauu Ha MPOCThIE MPOLIEHTHI
(cucTeMbl CKHI0K, KOMUCCUM) U Ha
BBIYMCIICHHUE CJIO’KHBIX ITPOLIEHTOB B
Pa3IMYHbIX CXEMax BKJIa/10B, KPEIUTOB
U UIOTEK;

pelaTh MPaKTHYECKHUE 33/1a4H,
TpeOyIOIINe NCTIOTh30BAHUS
OTPUILIATEILHBIX YKMCEN: Ha
OTpe/ieTICHNe TeMIIEPaTyphl, Ha
OIpe/IeNIeHUE TTOJIOKEHHSI Ha
BPEMEHHOM ocH (710 Halel 3pbl U
TI0CJIe), Ha JIBIYKCHHE JCHEKHBIX
CpencTB (MPUXO/pacxon), Ha
orpe/ereHUe TIyOUHBI/BBICOTHI U T.11.;

HCIIOJIL30BAaTh MOHATHE MaciTada JJIA

mMpyoHOCmU,

8610UPAMb ONMUMATLHBLL MEMOO
Ppewenus 3a0ayu, paccmampueas
PazuuHble Memoobl, CMpPOUMb
MOOeNb peutenusi 3a0au,
npo6ooUmMb 00KA3AMeNbHbLE
paccysicoenus;

pewamn 3a0a4u, mpeoyrowjue
nepebopa 6apuanmos, NPoeepKu
VC08Ull, 86100pa ONMUMATLHO2O
pesynbmamas

AHAUBUPOBAMb U
UHmMepnpemuposams pe3yiomamol 6
KOHMmMeKcme YCcllosust 3a0ayll,
8bI0UPAMb peuleHuUs, He
npomugopedaujue KOHMeKcmy,

nepesooums npu peuleHuu 3a0ayu
uHgopmayuro uz 00HoU Gopmwl 6
opyayro, UCNOonb3ys npu
HeobX00uMocmu cxembvl, mabauybl,
epaghuxu, ouazpammoi,

B noeceonesnou scusnu u npu
usyueHuu Opyeux npeomemos:

peuams npakmuyeckue 3a0a4u u
3a0a4u u3 Opyeux npeomemos
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HAXOXKJICHUS PACCTOSIHUIA U JUIMH Ha
KapTax, IIaHaX MECTHOCTH, IJIaHaX
MOMEIIIEHHH, BRIKPOMKAX, IPHU padoTe
Ha KOMIIBIOTEPE U T.II.

B nosceonesnoii sorcusnu u npu uzyyeHuu
Opyaux npeomemos.

pelaTb  HECJIOXKHBIE  IPaKTHUYECKUE
3a7a4l, BO3HUKAIOIIAE B CHUTyalHUsIX
IIOBCEIHEBHOM KU3HU

I'eomerpus

OmnepupoBath Ha 6a30BOM YpOBHE
IMOHATHUAMM . TOYKA, IIpsAMasi, IJIOCKOCTb
B [IPOCTPAHCTBE, NapaIJIEIbHOCTD U
HNEPIEHIUKYIIAPHOCTD IIPAMBIX U
MJIOCKOCTEW; pacli03HaBaTh OCHOBHBIE
BU/JIbI MHOT'OTPAHHUKOB (TIpU3Ma,
nvpamuja, NpsMoyrOJIbHBIN
napajienenunesn, Kyo);

nU300pakaTb U3ydaemble PUTYpBI OT
PYKH U C IPUMEHEHHUEM IPOCTHIX
YEPTEHKHBIX HUHCTPYMEHTOB;

JeNaTh (BBIHOCHBIE) IIIOCKHE YEPTEKHU
U3 PUCYHKOB IIPOCTBIX OOBEMHBIX
duryp: Bux cBepxy, COOKy, CHH3Y;

U3BJIEKaTh HH(POPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢urypax, npeacTaBieHHYIO Ha
YyepTexKax U pUCyHKaXx;

npuMeHsTh Teopemy [ludaropa npu
BBIYHCIICHUH SJIEMEHTOB
CTepeOMETPUIECKUX (HUTYp;

HaXOJUTHh 00BEMBI U ILIOIIAIU
MMOBEPXHOCTEN MPOCTEUIIINX
MHOT'OI'paHHUKOB C MIPUMCHCHUCM
dopmyur;

pacro3HaBaTh OCHOBHBIE BHJIBI TEIT
BpaleHus (KoHyc, HUIUHp, chepa u
map);

HaXOJIUTh 00BEMBI H TIIOIIA H
MOBEPXHOCTEN MPOCTEUIIINX

MHOTOI'PAaHHHUKOB U TEJI BPAIIEHUS C
npuMeHeHueM GopMyIL.

B nosceonegnoii sorcusnu u npu uzyyeHuu

Onepuposame nOHAMUAMU: MOYKA,
npAMAs, NI0CKOCMb 8
npocmpancmee, napaielbHoCmy U
nepneHOUKYIAPHOCIb NPAMBLX U
niockocmell,

NPUMEHMb 0I5l pellerust 3a0a4
2eomempuyeckue (hakmol, eciu
VCIL0BUSL NPUMEHEHUsL 3A0AHbl 8
sA6HOU (hopme; pewiamsb 3a0a4u Ha
HAX0MHCOEHUE 2e0MEMPULECKUX
8eUdUH NO 00pPaA3yaAM UIU
aneopummam, 0eiams (8bIHOCHbIE)
NIOCKUEe Yepmedicu U3 pUCYHKO8
00veMHbIX ueyp, 8 Mom yucie
pucoseams 6uU0 ceepxy, cOOKY,
CMpoums ceuenuss MHO202PAHHUKOB,
u361eKamyv, UHMEPPEMUpPo8ams u
npeobpazosvleams UHGOpMaAyUIo 0
2eomempuyeckux Queypax,
NPeOCMAaBIeHHYIO HA YePMedHCax,
NPUMEHSAMb 2eoMempuyecKue
Ghaxmul 015 pewrenus 3a0au, 8 Mom
yucie npeonoazarouux HeCKoaIbKo
Wazoe6 peuteHusi, ONUCLIBamb
83AUMHOE PACNONONCEHUE NPAMBIX U
nI0CKOCmell 8 NpOCMPAaHCmee;

dopmynuposams ceoticmea u
npusHaxKu guayp;

O00KA3bI8AMb 20MEMPULECKUE
VMBEPHCOCHUS,

61a0emvb CManoapmHou
Kraccuguxayuet
NPOCMPAHCMBEHHBIX ucyp
(nupamuowl, npuzmwi,
napannenenuneowvl),

HAxo0ums 00vembl U NIOWAOU
nOBEPXHOCeEl 2eOMEMPUUECKUX
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Opy2ux npeomemos:

COOTHOCUTH aOCTpaKTHBIE
T€OMETPUYECKHIE OHATHS U (PaKTHI C
PCAJIbHBIMU KU3HCHHBIMU 00BEKTAMH U
CHUTYaIHsIMU;

HMCIOIB30BATh CBOMCTBA
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX
buryp /Ui pelieHus TUIIOBBIX 3a/1a4
IIPAKTUYECKOr 0 COJIEPIKAHMUS;

COOTHOCHUTB TIIOLIA/IU TTIOBEPXHOCTEH
TEJI OIMHAKOBOH (DOPMBI Pa3IIMIHOT O
pa3mepa;

COOTHOCHUTH 00BEMBI COCY/IOB
OJTMHAKOBOM (hOPMBI Pa3InYHOT O
pasmepa;

OLIEHUBATh (HOPMY MPAaBUIBLHOTO
MHOI'OTpaHHHMKa 10CJIE€ CIIMJIOB, CPE30B
U T.1. (ONpeaesTh KOTUIECTBO
BEPIINH, pedep U rpaHeil MoaydeHHbIX
MHOT'OTPaHHHUKOB)

mei ¢ npumeHeHuem Qopmys;

BLIYUCTAMb PACCMOAHUSA U Y2TIbl 8
npocmpancmae.

B noeceonesnou scusnu u npu
u3yyeHuu Opyeux npeomemos:

UCNOIb308aMb CBOUCMEA
2eomempuyeckux gueyp ona
peuerust 3a0ay NPaKmuyecKoo
xapaxmepa u 3a0a4 u3 opy2ux
obaacmeti 3HAHUl

BekTopsl 1
KOOPAUHATHI B
NPOCTPAHCTBE

OnepupoBath Ha 0a30BOM YPOBHE
MOHATHUEM JEKapTOBBI KOOPIUHATHI B
MIPOCTPAHCTRBE;

HAXOJUTh KOOPJAUHATHI BEPIIMH Ky0Oa
IPSMOYTOJILHOTO TTapajieNenuneia

Onepuposams nousmusamu
dexapmogvl KOOpOUHAMbL 8
npocmpancmee, 6eKmMop, MoOyb
8EKMOPA, PABEHCMBO BEKNMOPO8,
KOOPOUHAMbL BEKMOPA, Y20 MENCOY
8eKmMopamil, CKAIAPHoe
npouseedeHue 6eKmopos,
KOJLTUHEApHble 8eKMOPbl,

HAX00Uumv paccmosiHue mexicoy
08YMs1 MOUKAMU, CYMMY BEKMOPO8 U
npoussedeHue 6eKmopa Ha Yucio,
VoIl MeACOy 8eKMopamil, CKAIAPHOe
npouseedeHue, packiaovleanbs
BEKMOP NO O8YM HEKOJIUHEAPHbIM
seKmopam;

3a0a6amuv NIOCKOCMb YPAGHEHUEM 8
0ekapmosou cucmeme KOOpOUHam;
pewams npocmeniuiue 3a0a4u
86e0eHUeM BeKMOPHO20 bazuca

MeToapbl
MaTeMAaTHKH

[IpuMeHATh U3BECTHBIE METOBI IPU
PEIICHUN CTaHAAPTHBIX
MaTeMaTUYECKUX 3a1ay;

3aMeyarh U XapakTepu30BaTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B
OKpY>KaloIlel NeMCTBUTEIBHOCTH;
IPUBOJUTH PUMEPHI MATEMAaTUYECKUX
3aKOHOMEPHOCTEHN B IPUPOAE, B TOM

Hcnonvzoeams ocHogHbie Memoobl
dokazamenbcmed, nposoOUNb
00KA3aMeNbCmeo U 6bINOAHAMb
onposepoicenue;

NPUMEHAMb OCHOBHbBLE MEMOObl
PpeuleHuss MamemMamu4eckux 3a0auy,
HA OCHO8E MAMEMAMUYECKUX
3AKOHOMEPHOCmEll 8 NPUPoOe
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YHCIIe XapaKTEPU3YIOLIUX KpPacoTy U Xapaxkmepuzoeams Kpacomy u
COBEPIICHCTBO OKPYKAOILIET0 MUPA U COBEPULEHCTNGO OKPYIHCAIOWe20 MUpa
IIPOU3BEJICHUI UCKYCCTBA U NpouU3Be0eHUll UCKYCCMEd;
npuUMeHsAmb npocmetiuiue
npocpammmwie cpeocmea u
91eKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl npu peuieHuu
Mamemamudeckux 3a0ay

Coaepxanue Kypca

I'naBa 1. Tpuronomerpuueckue pynkuuu (14 yacon)

Heab - u3y4uTh CBOWCTBAa TPUTOHOMETPHUYECKUX (YHKIMIA, HAYYUTh Y4aIIUXCS
MPUMEHSTh 3TH CBOMCTBA IPH PEUICHUH YPAaBHEHUN U HEPABEHCTB, HAYYHUTh CTPOUTH IpapuKu
TPUTOHOMETPUYECKUX (PYHKIUI.

I'nasa I1. MeTtoa xkoopaunart B npocrpancrpe(14y4)

JlexapTOBbl KOOpPAMHATBI B HpOoCTpaHCTBE. DopMyna paCCTOSHUS MEXAy ABYMs
TOYKaMU. YpaBHEHHUS cepbl U IUIOCKOCTH. Dopmyia paccTOSHUS OT TOYKU JO IIOCKOCTH.
Bektopsl B KOOpIMHATax, MOAYJIb BEKTOpa B KOOpAMHATaX, pPABEHCTBO BEKTOPOB B
KOOpJMHATaxX, CI0KEHUE BEKTOPOB M YMHOXXEHHME BEKTOpPA Ha YUCIO B KOOpPAMHATaX. YTOI
Mex1y BekropaMu. CkanspHOe NpOM3BENEHHE BEKTOpOB. KoulMHEapHOCTh BEKTOPOB B
KOOpJMHATaX.

Heab - chopmupoBaTh YMEHHMsS NPUMEHSTh KOOPAWHATHBIM M BEKTOPHBIH METONBI K
pELICHNIO0 3ajjady Ha HAaXOXKIACHHE JJIMH OTPE3KOB M YIVIOB MEXJIY NPSMBIMU M BEKTOpaMU B
IIPOCTPAHCTBE.

I'nasa I11. Ilpou3BoaHasi u eé reomerpudeckuii cMpici (16 yacos)
[TpousBoanas. [IpousBonnas crenennoit pynkuu. [Ipasuna muddepeHunpoBanms.
[Ipou3BoHBIE HEKOTOPBIX dJIEMEHTAPHBIX QYHKIMI. ['eoMeTprueckuii CMbICI MPOU3BOIHOI.

Leap - BBECTH MOHATUE NPOU3BOAHOM; HAyYUTh HAaXOAUTH IPOM3BOJHBIE C ITOMOIIBIO
dbopmyn muddepeHIHpPOBaHUS; HAYYUTh HAXOAWTHh YPAaBHCHHE KacaTelbHOW K Trpaduky
byHKIIHA

I'nasa IV. IlpuMeHeHne NpOM3BOAHOM K HCCaeI0BAHNI0 PYHKIMi(16 yacoB)

Bospacranne wu yObiBanue (QyHKOMHM. OKcTpemymbl  ¢GyHkiuu. [Ipumenenue
MPOU3BOAHONW K MOCTpoeHHIO TpadukoB GyHkumii. Hambomnpinee u HauMEHbIIEE 3HAYCHUS
¢ynkuuu. [IponsBoaHas BTOpOro Nopsi/ika, BBITYKJIOCTh U TOUKH Ieperuoa.

Heas - moka3aTh BO3MOKHOCTH MPOU3BOJHOM B HCCIIEJOBAHNH CBOMCTB (DYHKIIMNA U
MIOCTPOEHUU UX IPaPUKOB.

I'naBa V. Hununap, konyc u map. (17 4yacon)

Ilonsatue numuugpa. Ilmomans nosepxHoctu wuwimHAapa. llonstue xonyca. Ilnomans
MOBEPXHOCTH KOHYca. Yceu€HHBIH KoHyc. OCHOBaHHME, BBICOTA, OOKOBas ITOBEPXHOCTH,
oOpasyromasi, pazBepTka. OceBble CEUEHMs] M CEUEHHUs NapajuleJbHble OCHOBAHHIO. OIIIMIIC,
runepbona, napadona kak cedyeHus konyca. Illap u cdepa, ux ceuenus. YpaBHeHHe chepsl.
B3anmuoe pacrnonoxenue chepbl u miaockoctu KacarenmpHas miockocts K cdepe. [lnmomans
cheprl. Cdepa, BnucaHHas B MHOTOTpaHHUK, cdepa, ommcaHHas OKOJO MHOTOTpaHHHUKA.
[unuaapuyeckre 1 KOHMYECKUE TOBEPXHOCTH.

Heasb - 1aTh yyamuMcs CHCTEMAaTUYeCKUe CBEICHUSI 00 OCHOBHBIX BHJIAaX TeJl BPAIICHHUS.

I'naBa VI. UnTerpan (13 yacos)

[lepBooOpaznas. IlpaBuna HaxoxaeHus nepBooOpasHoW. I[lmomans KpUBOIMHENHHOM
Tpanenuu.. MuTterpan m ero Berumcienune. @opmyna Herotona - JleitOnuna. Beraucnenue
wiomaneid Guryp ¢ momouiblo HHTerpanoB. IIpuMeHeHHe NpPOW3BOAHOM W HMHTErpana Juis
pemeHust pu3nUECcKUX 3a1a4.
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eap - 03HaKOMUTB C MOHITHEM UHTETpalla U UHTETPUPOBAHUEM KaK Ollepalueii,
oOpatHOi nuddepeHITTPOBAHUIO.

I'naBbi VII. O0bemblI Ted1. (174)

[Monsarue o6bpéma. O6BEM npsIMOYyToIbHOTO Napasuienenumneaa. O0bEM MpsIMOM IPU3MBI.
O0bEM tunuHapa. Berancnenne o60bEMOB Tell ¢ TTOMOIMIBIO ONpeAesieHHOro uHTerpaia. OobEm
HakKJIOHHOW mpu3Mbl. O0bEéM mupamuael. O0BEM kKoHyca. OO0BEM mrapa. OO0bEM MIAPOBOrO
CErMEHTa, IIapOBOI0 CJIOS U MapoBOro cekropa. I[lnomans chepsl.

Leap - TpoAOIKUTE CHUCTEMAaTHYECKOE U3y4EHHE MHOIOTPAaHHMKOB M TE€J BpallleHUs B
XOJI€ pelIeHU 3a/1a4 Ha BBIYHUCIICHHE UX 00bEMOB.

I'naBaVIII. KomOnnaropuxa (10 yacos)

Ieap - pa3BuTh KOMOMHATOPHOE MBIIUICHHE YYalllUXCs; MO3HAKOMHUTb C TEOpHUEH
COCIMHEHMI; 000CHOBaTh hopmyiny OmHoma HrroToHa.

I'masb1 XIII — X. DnemeHnTsl Teopuu BeposaTHOcTeH. CTaTncTHka (114)

KomoOunaropusie 3amaumn. IlepectanoBku. Pasmemenns. CoderaHuss W MX CBOMCTBA.
bunomunanenass ¢opmyna Heiotona. BepostHocte coObiTusi. CiioXeHHE BEpOSTHOCTEH.
BeposTHOCTb ~ MPOTUBOIIONIOKHOTO  COOBITHS.  YCIIOBHas  BEpPOATHOCTh.  BeposTHOCTH
IIPOU3BE/ICHUSI HE3aBUCUMBIX COOBITHM.

eab - pa3BuTh KOMOWMHATOPHOE MBIINUICHUE, O3HAKOMHUTH C TEOPUEH COCIMHECHHM,
obocHoBaTh Gopmyiny OuHOMa HbloToHa chopMHpOBAaTH MOHSATHE BEPOSATHOCTH CIydailHOro
HE3aBUCHMOT0 COOBITHS; HAyYUTh pEUIaTh 3a/Ja4d HA MPHUMEHEHHE TEOPEMBbI O BEPOATHOCTH
CYMMBbI JIByX HECOBMECTHBIX COOBITHMII M Ha HaX0XJIEHUE BEPOSTHOCTU MPOU3BEIEHUS JBYX
HE3aBUCHUMBIX COOBITUIN

I'mapa XI. Kommiiekcable unciaa. (9 yacon)

KomnnexkcHele uymcna. AnreOpavyeckas W TPUTOHOMETpHUUYECKas (OPMBI  3alUCH
KOMIUIEKCHOTO 4yHcla. ApudMeTHueckrue onepanuu ¢ KOMIUIEKCHBIMU 4yuciaMu. M300paxeHue
KOMIUIEKCHBIX YHCE HAa KOOpAUHATHOU miockoctu. @opmyna Myaspa. KopHu n-oit ctenenu u3
KOMIUIEKCHOTO 4ucia. [lpruMeHeHne KOMIUIEKCHBIX 4YHCelT IS pemeHus (U3NYECKUX |
F€OMETPUYECKUX 3a]1a4.

I'nasa XII. IloBTopenne (27 yacoB)

YpoBeHb 00513aTe/ILHOM MOATOTOBKH 00yYAKOLIErocs
VYMeTh:

e OIEpPUPOBATh MOHATHUSIMHU: HATYypaJbHOE M IIEJIO€ YMCIIO, MHOXKECTBA HATYPAJTbHBIX U IEJBIX
YHUCeJ; UCIOIB30BaTh NMpu3Haku aenuMocty nenbix yucen, HOJ[ u HOK HaTtypanbHbIX ymncen
JUTSL peleHus 3a/1a4, IPUMEHSTh anroputM EBkiuaa.

e OIEepUPOBATh MOHATHEM OCTaTKa MO MOJYJIIO; 3alMMChIBaTh HATypalbHbIC YKCIIA B PA3TMYHBIX
MMO3UITMOHHBIX CUCTEMAX CUMCIICHM.

e OIEepUPOBATh TMOHATUSIMH: KOMIUIEKCHOE YHCJIO ¥ MHOXECTBO KOMIUIEKCHBIX YHCEI;
MPEACTABIATh KOMIUJIEKCHBIE 4YHCIa B alreOpanyeckodl W TPUTOHOMETPHYECKOH (dopme,
BBITIOHATH apU(METHUECKHE ONepalliy C HUMU U U300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH.

e ompeaessITh 3HaueHUEe QYHKIUH 110 3HAYECHUIO apryMEHTa MPU Pa3IMYHBIX CIIOCO0aX 3adaHus
byHKIIY;

e CTpouTh TpadMKu U3YICHHBIX (DYHKITHIA;

® OIMCHIBATH M0 TPaPUKy ¥ B IPOCTEHIIINX CIydasx 1Mo GopMyJie MOBEJICHUE U CBOMCTBA
GyHKIHHI, HAXOUTH 10 TpaduKy PYHKIIMH HAUOOBIINE U HAUMEHBIIINE 3HAYCHUS;

®  BBHINOJHATH apu(PMETUUECKHUE NEUCTBUS, COYETasI YCTHBIC U MUCHbMEHHBIC TPUEMBI,
MIPUMEHEHNE BBIYUCIIMTEIIbHBIX YCTPOWCTB; HAXOAWTH 3HAUCHUS KOPHS HATYypaJbHOMN CTETICHH,
CTETICHH C PAllMOHAILHBIM MTOKa3aTeseM, Jorapudma, UCIoib3ys IPU HEOOXOIUMOCTH
BBIYMCIIUTEIbHBIE YCTPOUCTBA; TTOJIb30BATHCS OIICHKON M MPUKUIKON IIPH MPAKTHIECKUX
pacderax;

® MPOBOJUTH IO U3BECTHBIM (hOpPMYIIaM U TIPaBHUIIaM PeoOpa3oBaHusi OYKBEHHBIX BBIPAKECHUM,
BKJTFOYAIOIIUX CTETICHH, PAAUKAIBI, JIOrapru(Mbl U TPUTOHOMETPUIECKUE (DYHKITUH;
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BBIUHCIIATH 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHUM, OCYIECTBIISAS HEOOXOUMbIE
MOJICTAaHOBKH U IIpeo0pa3oBaHMs;

BBIYUCIIATH IPOU3BOIHBIE U TIEPBOOOPA3HBIE JIEMEHTAPHBIX (PYHKIUH, UCIIOIb3Ys CIIPAaBOYHBIC
MaTepHuaJIbl;

UCCIIEIOBAaTh B MPOCTEHIINX cIydasX (YHKIUU HA MOHOTOHHOCTb, HAXOAUTh HAaUOOIbIINE
3Ha4YeHUs QYHKUUH, CTPOUTH I'pa)UKH MHOTOUJICHOB M MPOCTEUIINX PAIIMOHAIBHBIX (PYHKITUI
C UCIIOJIb30BAaHUEM amIapara MaTeMaTHYECKOrO aHaIN3a;

pelaTh paluoHalIbHbIe, TOKa3aTeIbHbIE U JIOrapu(pMUUECKIEe YPAaBHEHHS U HEPABEHCTBA,
IIPOCTENIINE UPPALMOHAIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI.

YpoBeHb BO3MOKHOM MOATOTOBKH 00y4Yaromerocs

peliaTh ypaBHEHUs, MPOCTENIIINE CUCTEMBI YPaBHEHUI, UCIIOIb3Ys CBOMCTBA QYHKIIUN M UX
rpauKoB;

BBIUUCIIATH IUIOLIAAN C UCTIOJIb30BaHUEM IIEPBOOOPA3HOM;

UCIIOJIB30BaTh JUIs MPUOJIMKEHHOT O pellieHHs] YpaBHEHHUI U HEpaBEHCTB I'pauuecKuii METO;
n300paxkaTb Ha KOOPAMHATHOM MJIOCKOCTU MHOYKECTBA PELLIEHUI MPOCTENIINX YPaBHEHUN U X
CHUCTEM.

CTPOUTH IpaUKH U3YUYEHHBIX (PYHKIIHIA;

OIMKCHIBATH 1O TpaduKy U 10 HopmyJie TOBEICHUE U CBOMCTBA ()YHKIIMM, HAXOIUTD I10
rpaduky GyHKIMK HauOOJbIINE U HAMMEHBIIINE 3HAUCHUS;

HCIIOJIB30BaTh l'lpP[OﬁpeTeHHble 3HAHUHA U YMCHUA B HpaKTI/I‘IeCKOﬁ AeATCJIbHOCTH H

NOBCEIHEBHOM KU3HM IJIs:

IPAaKTUYECKUX pacyeToB Mo ¢popMysaM, BKIoUas (OpMyIIbl, COAEPIKAIINE CTEIIEHH, PaIUKaIIbI,
Jorapu(Mbl U TPUTOHOMETpUYECKHe (DYHKITMH, UCTIONB3YS MPH HEOOXOAMMOCTH CIIPaBOYHBIE
MaTepualbl ¥ MPOCTEHIINE BEIYUCIUTENBHbBIE YCTPOMCTRA.

OIMCaHMA C TIOMOUIbIO PYHKIUH pa3IMYHBIX 3aBUCUMOCTEH, IpeCTaBIeHNs UX IpaduuecKy,
MHTEPIpETanu ITpapuKoB;

pelIeHus MPUKIATHBIX 33/1a4, B TOM YHCIIE COIUATBHO-I)KOHOMUYECKHX M (PU3UYECKHX, Ha
HanOOJIbIINE U HAMMEHBIINE 3HAYCHUS], Ha HAXO0XK/IEHNUE CKOPOCTH U YCKOPEHHS,

HOCTPOCHHUS M MCCIIEIOBAHUS MTPOCTEHIINX MaTeMAaTHIECKUX MOJIEIICH.
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