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IosicHuTeNLHAA 3aNNCKA

PabGouast mporpamma cocraBiieHa Ha OCHOBE 3akoHa 00 oOpasoBaHuu Poccuiickoit
®enepanyn, OenepaabHOro TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa CPETHETO (ITOTHOTO)
obmiero obpazoBaHus, Ha OocHOBe mporpamm no maremaruke 10,11 kiacc cuctembl «AJITOpUTM
ycriexa» u3aarenbcrBa «Benrana-I'pad» aBropos A.I'.Mep3sisik, B.b.ITononckuii, M.C.Axup,T. A.
BypmuctpoBa «lIporpammel oGmieoOpa3zoBarenbHbIX yupexaeHuid. ['eomerpus. 10-11 kmaccer» -
«IIpocsemenuey, 2019r.

Pabouas mporpamma peanusyercs Ha ocHoBe YMK, co3manHOro aBTopamMu yueOHHKA,
CHCTEeMBl «ANTOpPUTM ycrexa» Maremaruka: anreOpa M Hadajla MaTeMaTW4YecKOro aHaiu3a,
reoMetpust. Anrebpa U Hadana aHanuza.l0 kimacc: 6a30BBI ypOBEHb: YUYEOHUK MJISl ydalluxcs
obmieoOpazoBarenpHbIX yupexacauii/A.I.Mep3nsak, B.b.ITomonckuii, M.C.fIxup - M.: Benrana-
I'pad, 2013; reomerpus 10-11:.

MareMaTrKa SBJISIETCS OJHUM U3 OMOPHBIX MIKOJBHBIX MpenaMeToB. OJHONH W3 OCHOBHBIX
1ene M3ydeHHs] MAaTeMaTUKH SIBISETCS PAa3BUTHUE MBIIUICHUSA:THOKOCTh, KOHCTPYKTUBHOCTD,
KPUTHYHOCTH. B mporecce n3ydeHus MaTeMaTHKU IIKOJBHUKH y4aTcsl U3JIaraTh CBOM MBICIIH SICHO
U HMCYEPIIbIBAIONIE, MPUOOPETAIOT HABBIKM YETKOTO U TPAMOTHOTO BBIMOJIHEHHUS] MaTEeMAaTUUECKUX
3anMced, yTO MO3BOJIIET PAa3BUBATh Yy Y4YalllUXCSl IPAMOTHYIO YCTHYIO U NHCbMEHHYIO pE€Yb.
3HAKOMCTBO C HCTOpPHEH pa3BUTUS MaTeMaTUKH KaK Haykd QopMmupyeT y ydamuxcs
IIPE/ICTABJICHUE O MAaTeMaTUKE KaK YacTu OOIIEeUeIOBEYECKON KyJabTyphl.  3HAYUTENIbHOE
BHUMaHHE B W3JIO)KEHUU TEOPETUUYECKOT0 MaTepuana Kypca YAENseTcs ero MOTHBAIIHH,
PACKpBITHIO CYTH OCHOBHBIX TOHSTHHA, uaei, meronoB. OOyueHHe MOCTpOeHO Ha 0a3ze TEopHH
pa3BUBAIOIIETO OOYYEHHs, YTO JIOCTUTaeTcsi OCOOEHHOCTSAMM W3JIOKEHUS TEOPEeTUYECKOTro
MaTepuaia ¥ ynpaXHEeHUsIMU Ha CpaBHEHUE, aHAJIN3, BbIJIEJICHUE IJ1aBHOTO, YCTAHOBIIEHUE CBSA3EH,
kinaccupukanuio, o0o0menne U cucreMaTu3anuio.0Oco00  aKIEHTHPYETCS  BO3MOXHOCTb
NPUMEHEHUSI TEOPeTHYECKUX 3HAaHWUW Ui pelleHus 3ajad MNpHUKIAJHOro Xapakrtepa. Bkiaa
y4yeOHOro TpeaMeTa B JOCTIKEHHE Iielel cpemHero (moyiHoro) oOmiero oOpa3zoBanusi. B
cooTBeTcTBUM C DenepasbHbIM TrOCYyAapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM CPEIHETrO
(mostHOTO) 00IIEro 0O6pa30BaHKsl OCHOBHBIE I€JIM 3aBEPIIAIONIETO JTana MIKOJILHOIO 00pa3oBaHUs
COCTOSIT:

e B 3aBepuieHMH (GOpPMHUPOBAHUS Yy OOy4YaAIOUIUXCS — CPEACTBAMH KYJIbTYpHl, HAYKH,
HCKYCCTBA, JINTEPATYPHI — OOIIEH KyIbTypbl H OTHOCHUTENHHO IIEIOCTHON CUCTEMbI 3HAHHM,
NeSITeIbHOCTEN U IIPECTaBICHUN O IPUPOAE, OOLIECTBE U YEIOBEKE;

e (opMUpOBaHME YCTOMYMBOH MMOTPEOHOCTH YUUTHCS, TOTOBHOCTH K HENPEPHIBHOMY
00pa30BaHMIO, CAMOPA3BUTHUIO, U CAMOBOCIIUTAHMIO, K CO3MJATEIbHONM M OTBETCTBEHHOMN
TPYJIOBOH AESITENLHOCTH Ha OJ1aro ceMbH, 001EeCTBA U TOCYAapCTBa;

® DPa3BUTUU MHIUBHUIYAJIHHOCTH U TBOPUYECKUX CIIOCOOHOCTEH € y4eTOM NpodecCHOHATbHBIX
HaMEpEeHM, WHTEPECOB WU 3alpOCOB OOydaroUMXcs, HEoOX0IuMOCTH 3(PQEeKTUBHOIM
MOJITOTOBKU BBITYCKHUKOB K OCBOEHHIO IIpOrpaMM Npo¢ecCHOHaIbHOr0 00pa3oBaHus;

e oO0ecrneyeHUH ycJIOBUN OOy4YeHHS M BOCIUTAHUS, COLMATN3ALMH Pa3BUTHUS 00yUaroMIMUXCs,
(dbopMHUpOBaHUSA TPAXKTAHCKOW HMIAEHTHYHOCTH, COLMAIBHOTO CTAHOBJICHHS JIMYHOCTH,
camopealin3alky B COIMATbHO JUYHOCTHO 3HAYUMOMN JeSITEIbHOCTH.

M3yueHre MHTETpUPOBAHHOIO Kypca «MaremaTHka» B CTapIleil IIKOJie OCYIIECTBISETCS
TOJIbKO Ha 06a30BOM ypoBHe. M3ydyeHne 1aHHOTO Kypca UMEET LIEbI0 MOBBICUTh OOIIEKYIbTYPHBII
YpOBEHb oOydaromierocs M 3aBepuiaeT (popMHUpPOBaHUE OTHOCUTENIBHO LEIOCTHOH CHCTEMBI
MaTeMaTUYeCKUX 3HAHWUW KaK OCHOBBI A JI000M TpoecCHOHANBbHON MAESITEIbHOCTH, HE
CBA3aHHOM HEMOCPEICTBEHHO C MATEMaTUKOM.

N3ydyenne MaTeMAaTHKH KaK HHTeTPUPOBAHHOI0 Kypca HANIPABJIEHHO HA I0CTHKEHHUE

CJIeAYIOLIMX Lesei:



® OBJIQJICHUE CHCTEMOW MAaTEeMAaTUYECKUX IOHATHH, 3aKOHOB M METOJOB, H3y4aeMbIX B
npefenax OCHOBHOW 0Opa3oBaTeNbHOW NPOTpaMMbl  CpeaHero (IOJHOro)  oOIIero
o0pa3zoBaHUs;

® 0CO3HaHHE U OOBACHEHHE POJHM U3YYCHHBIX MOHITHUN, 3aKOHOB M METOJIOB B ONMHCAHUH H
WCCIICIOBAaHUH PEATBHBIX MPOLECCOB W SABICHUN; MOHMMAaHUE OCHOB aKCHOMATHUYECKOTO
IIOCTPOCHHE TEOpHUll; NPEACTAaBICHHE O MAaTeMaTHMYECKOM MOJEIMPOBAHUU U  €ro
BO3MOKHOCTSIX;

® OBJIQJICHUE MaTeMaTHMYECKOW TEPMHUHOJOIMEH M CHUMBOJIMKOM, HAYaJIbHBIMU HOHATHSAMU
JIOTMKHU U NPUHIMIIAMH MaTEMAaTUYECKOI0 JI0Ka3aTebCTBA; CaMOCTOSATEIBHOE MTPOBEACHNE
JI0Ka3aTeIbHBIX PACCYXKIEHUH B XOJI€ PEIICHHS 3a/1a4;

® BBINOJIHEHUE TOYHBIX U IPUOJIMIKEHHBIX BBIYMCICHUH W IpeoOpa3oBaHUN BbIpAXKEHUH;
pelleHre ypaBHEHUH U HEPABEHCTB; PEIIEHUE TEKCTOBBIX 3aJay; UcClieloBaHUE (DYHKIIHH,
MOCTPOCHHE TpapUKOB; OIEHKA BEPOSTHOCTH HACTYIUICHUS COOBITHA B MPOCTEHUIIMX
CUTyallUsAX; M300pakeHHE IUIOCKMX M IPOCTPAHCTBEHHBIX IE€OMETPUYECKUX GUryp, UX
KOMOWHAIMI; YTEHHE TeOMETPUUYECKHX YepTekei; omucaHue M OOOCHOBaHHME CBOMCTB
(Guryp 1 OTHOIIEHUHN MEX1y HUMU;

® CrHIOCOOHOCTh NMPHUMEHSATh NMPHOOPETCHHBIC 3HAHWS W YMEHHUS JJIS PEIICHUs 3a/1a4, B TOM
qHcye 3aa9 IPaKTHIECKOTO XapaKTepa 1 3a1a4 U3 CMEXHBIX y4eOHBIX MPEIMETOB.

OO0mas xapakTepuCTHKA y4eOHOI0 MpeaMeTa

Yuebublii mpeamer «Matemaruka: anrebpa W Havala  aHalW3a, T€OMETPHS
(uHTErpUpOBaHHBIA Kypc)», naiee «MareMaTHKay, SBISETCS HWHTCTPUPOBAHHBIM y4YEOHBIM
MPEIMETOM, OXBATHIBAIOIIMM OCHOBHOE COJIEpKaHHE Y4YEOHBIX MpeAMETOB «Anrebpa M Haudana
MaTeMaTuueckoro asanuza» u «l'eomerpusi». OH wH3ydaercs TONBKO Ha 0a30BOM YpOBHE,
oOecrieunBasi YpOBEHb MAaTEMaTHUECKOW IOATOTOBKH B COOTBETCTBUHU C TPOEKTOM COJICPIKAHHS
@dyHraMeHTaJIbHOIO si/ipa ol1iero cpeanero odpazoBanust U TpedoBanus OI'OC k pesynpTaram
OCBOEHUSI 00pa30BaTEJIbHOM MPOrpaMMbl. DTOT y4€OHBIA MPEAMET HE IMPEAINONaraeT CKOJIbKO -
HUOY/Ib CYIIECTBEHHOI'O PACIIMPEHUs 005A3aTEILHOTO COAepkKaHUs 00y4eHHs U BBIXOJA 32 PAMKH
TPaIUIIMOHHBIX BUJIOB YU4EOHOH NeATENbHOCTH. B 3TOH CBSA3M BHEYpOYHAs KOJUIEKTUBHAS WIIH
UH/AMBUyaJIbHAsl TPOEKTHAasT M HCCIIEAOBaTeNbCKasl JESITEIbHOCTh IPH €ro H3Y4YeHUU He
NpeIyCMOTpPEHa, YTO, OJHAKO HE WCKJIIYaeT BO3MOXKHOCTH TPUMEHEHUS H3YYEHHBIX
MaTeMaTHYECKUX METOJIOB B IPOEKTHOM JI€ATEIbHOCTH 110 CMEXHBIM IPeIMETaAM.

Pe3yabTarhl 0CBOCHHMS Y4eOHOI0 MpeAMeTa.

JInyHOCTHBIE pe3yJabTaThl:

e chOpMHPOBAHHOCTb NMPEACTABICHNN 00 OCHOBHBIX 3Tanax UCTOPUU U HanboJiee BaXKHbBIX
COBPEMEHHBIX TEHJIEHIMSIX pa3BUTHA MaTeMaTU4YecKod HaykM, O MpodeccHOHaNIbHOM
JESTeTHbHOCTH YYEHBIX — MAaTEMaTHKOB;

® CrHOCOOHOCTH K 3CTETHYECKOMY BOCIIPUATHIO MaTEMAaTHYECKUX 0OBEKTOB, 3aj1ay, peleHu,
pacCyXIeHUH;

e chOpPMHPOBAHHOCTh TOTPEOHOCTH B caMOpeau3allii B TBOPYECKOW JIEATEIBHOCTH,
BBIpA)XAIOLIAsICSIB KPEaTUBHOCTH MBILIUIEHUS], UHUIIMATUBE, HAXOAYMBOCTH, AaKTUBHOCTHU TPH
peleHI MaTeMaTHIEeCKHX 3a/1a4;

e 10TpeOHOCTH B CaMOOOpPa30BaHUU, TOTOBHOCTh IPUHUMATh CAMOCTOSITEIIbHBIC PEILICHUS.

MesknpeaMeTHbIE Pe3yJabTaThl:

e (opMHUpOBaHHE TOHITUHHOTO ammapaTa MaTeMaTHKH W yMEHHS BHUACTh TPHIOKCHHS
MOJTyYCHHBIX MaTeMaTHYeCKUX 3HAHWW IS OMHCAHUS W pEHmIeHHs MpoOieM B IPYrHX
JMCLUIUIMHAX, B OKpPYXaroIleH Ku3HU;

e (opMHUpPOBaHHE MHTEILICKTYAILHOW KYJIbTYPHI, BEIPAKAIONIEMCS B Pa3BUTHH aOCTPaKTHOTO
M KPUTHYECKOTO MBIIUICHUS, YMEHHUS pAaclio3HaBaTh JIOTHYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIMYATh TUIOTE3Y OT (PaKTa, MPUMEHATh WHAYKTUBHBIC U JIETYKTHUBHBIE
CTIIOCOOBI PACCYKACHUH, CIIOCOOHOCTH $ICHO, TOYHO W TPaMOTHO (OpMynmHpoBaTh W
apryMEHTHPOBAHO M3JIaraTh CBOM MBICIH B YCTHOM M IMCbMEHHOM peyn;

e (opmMupoBaHHE MH(POPMALMOHHOW KYJIbTYpPBI, BBIPAKAIOIUMCS B YMEHHU OCYLIECTBISATH
MOUCK, OTOOp, aHAJIN3, CUCTEMAaTHU3AIMI0 M KiIaccuPpuKanuo WHPOpMaIMK, UCIOJIb30BaTh
pa3NUYHbIC UICTOYHUKHU UH(OPMAIMH JJIs PEIIeHUs] Y4eOHBIX TpodIieM;



¢dopMupoBaHNE YMEHHUS NPHHUMATh DPEHICHHE B YCIOBHSIX HEMOJHONH M W30BITOUYHON
uH(pOpMaINH;

dbopMupoBaHHE TPEACTaBICHUH O TMPHHIMIIAX MaTEMaTHYeCKOT0 MOJCIHPOBAHUSA |
NpUOOPETEHUH HadyaJIbHBIX HABBIKOB UCCIIE0BATEIbCKOM NEITEILHOCTH;

(dbopMHpOBaHUE YMEHHUS BHJCTHh PA3IUYHBIC CTPATETWU PEIICHUsS 3ajad, IUIAHUPOBAaTh U
OCYILIECTBIISITh ACATEIBHOCTh, HANPABICHHYIO Ha UX pEIICHUE, MPOBEPSATh M OLIEHUBATh
pe3yNbTaThl AEATENBHOCTH, COOTHOCS WX C IIOCTaBJICHHBIMH LEISAMH U JINYHBIM
KU3HEHHBIM OIBITOM, a TaKXe MyOJIMYHO NPEACTaBIATh €€ Pe3ysbTaThl, B TOM YHUCIE C
UCIIOJIB30BaHUEM CPE/ICTB HH(POPMATMOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTHH.

IIpenmeTrHble pe3yabTaThl:

OOBSICHATh MJIEM U METOJbl MaTEMaTHKH KaK YHHUBEPCAJbHOI'O SI3bIKa HAYKH U TEXHHKH,
CpeAcTBa MOJIEIUPOBAHMS ABJICHUN U IIPOLIECCOB;

000CHOBBIBAaTh HEOOXOMMOCTD PACIIMPEHHS YHCIOBBIX MHOXKECTB;

ONMCHIBAaTh KPYI MaTeMaTMUYECKUX 3a/jay, Ul PELIEHUs KOTOPbIX TpeOyeTcsl BBElECHUE
HOBBIX IMOHSTHM, MPOU3BOAUTH TOXIECTBEHHbIE MPEe0Opa30BaHUs, BHIYUCIATH 3HAUCHUS
BBIpQ)XEHUH, pelaTh ypaBHEHMS;

[IPUBOJIUTH MPUMEPHl pEalbHBIX SIBJICHHUH, B TOM 4YHCIE MEPUOJUYECKHX, HUCIIOJIb30BAThH
TOTOBBIE KOMIIBIOTEPHBIE IPOrpaMMbl JJsl WJUIIOCTPALMU 3aBHUCHUMOCTEH, OINpeAessiTh
3Ha4YeHue (YHKLIMHU [0 3HAYCHUIO apryMEHTa, U300pakaTb Ha KOOPAMHATHOHN IUIOCKOCTH
rpadMKy 3aBUCHMMOCTEH, 3aJaHHBIX ONMUCAHWEM, B TaOIWYHON (opme mimm (HopMmysoH,
ONKCHIBaTh CBOIlcTBa (YHKUMH ¢ omopod Ha UX TrpaduKH, M[EPEeUUCIATh U
WUTIOCTPUPOBATh, MCHONB3Yysl TpapuKH, CBOMCTBA OCHOBHBIX 3JEMEHTAPHBIX (YHKIHWH,
COOTHOCHUTB PeajibHbIe 3aBUCMOCTH U3 OKPYKAIOLIECH KU3HU U U3 CMEKHBIX AUCLUILIUH C
3JIEMEHTapHBIMU (YHKIUSAMHU, J1E€1aTh BHIBOJIBI O CBOMCTBAX TaKUX 3aBUCUMOCTEN;
n300pakaTh U ONKCBHIBATH OCHOBHBIE CTEPEOMETPUUYECKHE Tela, pellaTh MaTeMaTHYeCKHe
3aJ1a4y Ha HaXO0X/IEHNE T€OMETPUUYECKUI BEIUYUH,

IIPUBOJUTH IPUMEPBI IIPOCTPAHCTBEHHBIX M KOJNYECTBEHHBIX XaPAKTEPUCTUK PEATBHBIX
00BEKTOB, JUIsl OIIMCAHUS KOTOPBIX UCHOJb3YIOT MATEMAaTHUECKYIO TEPMUHOJIOTHIO;
OOBSACHATH HA IpHUMEpax CyTh METOJOB MaTeMaTHYeCKOro aHaiu3a JUIsl HUCCIEeTOBaHUS
GyHKIMI M BBIUMCIEHUS IUIOHIaed (Uryp, OrpaHHYeHHBIX Trpaduxkamu (QyHKUIUH,
OOBSICHATH TE€OMETPUUYECKHUI M MEXaHWYECKUH CMBICT TMPOU3BOJIHON, BBIYMCIATH
MIPOU3BOJIHBIE MHOT'OWIEHOB, IOJIb30BAaThCA IOHSATHEM MPOU3BOJHONW MpPU OMNHMCAHUU
CBOWCTB (YHKLIUH;

MIPUBOJIUTH IPUMEPHI MIPOLIECCOB U SIBJICHUI, UMEIOIINX CIIy4alHbIN XapakTep, HAXOIUTh B
MPOCTEHIINX CUTYalMsIX UX OKPY)KaroIlel >KM3HU BEPOSITHOCTh HACTYIUICHUSI CIIy4ailiHOTO
COOBITHS,  COCTaBIATH  TAaONMIBI  paclpesieseHHs  BEpPOATHOCTEH,  BBIYMCIATDH
MaTeMaTHYeCKOe 0KUIAHUE CIIy4allHOW BEJINYUHBI,

IIPOBOAMTH JTOKA3aTEIbHBIE PACCY)KIEHUS NPHU PEIICHUM 33a/1ad, OLEHUBATh JIOTMYECKYIO
IIPaBWIBHOCTb PaCcCyXICHMI;

OCYILIECTBIATH MHPOPMAIIMOHHYIO NepepadOoTKy 3a7auu, NepeBoas HHYOPMALIMIO Ha SI3bIK
MaTeMaTHYeCKUX CUMBOJIOB.

Conepxanune maremMaTudeckoro oopazosanus B 10-11 kiaccax
ConeprkaHre IporpaMMBbl IO MaTEMAaTHUKE MPEICTABIIEHO BOCEMbBIO MOYIISIMH: «AJTedpay,

«IIpsmMble ¥ TMJIOCKOCTH B  MNPOCTpaHCcTBe», «DyHKIUU», «l'eoMeTpuueckue Tenay,
«MatemaTnueckuil aHanuzy», «/3mepenus u BbluucieHus», «lIpeobpazoBaHus MPOCTPAHCTBAN,
«BepoaTHOCTh U CTaTUCTUKAY.

[Tockonpky Ha m3ydeHne kKypca «MaremaTuka» B KadeCcTBe HEMPOPUIBLHOTO MPEIMETa B

CTapIIMX KJaccax B COOTBETCTBUU C Y4eOHBIM IUTaHOM oOTBoguTcs 4 yaca (5 Yacom),
1eJecoo0pa3Ho YepenoBaTh anreOpanvyeckuii W TEOMETPUUYECKHM MaTepHal. IJTO IO3BOJUT
COXpaHHUTh CUCTEMaTHUYHBIN XapakTep u3ydyeHus maremMatuku. C Iepl0 HOpMalnu3auuu y4eOHOU
Harpy3ku oOy4arouuxcsi B TeueHHe yueOHOro To/ia JKelaTesbHO MepeMekaTh yueOHbIi MaTepua,



BBIHOCHMBIM Ha UTOrOBYIO aTTecTaluio Ha 0a30BOM YpOBHE, C Y4YeOHBIM MaTepHalioM,
BKIIFOUEHHBIM B COJIEpKaHNE 00pa30BaHUS B O3HAKOMHUTEILHOM IIJIaHE.

MecTo yueOHOro npeamMera B y4eOHOM IJIaAHE.
.B 10 (0a30BBIi ypOBEHB) OTBOJUTCS TEOMETPHUH - 2 Yaca B HEJEII0, areOpbl 1 MaTEMaTHYECKOT0
Hayasa aHanu3a — 3 yaca. Mroro 5 yacoB B Henento — 175 B roz, 3a 1Ba roza
oOyuenus - 350 gacos;
TemaTuueckoe IUIAHUPOBAHHWE  KOHKPETU3MPYET  COJACpXKAHHUE  IPEIMETHBIX  TEM
00pa30BaTEIBHOIO CTaHJAPTA U JaeT IPUMEPHOE pacIpeiesieHle y4eOHbIX 4acoB.

MeToabl J0CTHKEHUS 1eJ1el

JlaHHas mporpamma peajau3yercsi IpHU COYETaHUM DPa3HOOOpa3HbIX (OPM U METOJO0B
o0OyueHus:

Buowi 00yyeHus: 00BSICHUTEIIBHO-PENIPOAYKTUBHBIH, IpoOJIEeMHBIH, pa3BUBaIOLIN,
AITOPUTMU3UPOBAHHBIN. DOPMBI 00YUEHHUs: TPYNTIOBHIE, (PPOHTAIBHBIC, UHINBHIyaTbHbIC.
Memoovl 006yuenus: ClIOBECHbIE, HAIJISIHbIE, IPAKTUUECKUE U CIIELIUaIbHbIE, IPOEKTHO —
HCCIIEN0BATENIbCKUE.

PaGoueli mporpamMMoil mpeaycMOTpeHbl YPOKH OOOOIIAIOIEro MOBTOPEHUS, KOTOphIE
IIPOBOJATCS C LEIbI0 CUCTEMATU3allMd 3HAHUW 110 TeMaM, JUI JOCTH)KEHUS PEe3yJIbTaTOB YPOBHS
00Y4YEHHOCTH, JJIs1 OCYIIECTBICHUS TEMAaTUYECKOTO KOHTPOJIS.

Jlanubie (HOpMBI, METOABI, BUIABl OOYYEHHS HCHOJB3YIOTCS COTJIACHO WHAWBHUIYAIbHOM
TEXHOJIOTUH YUUTENsI U HAIIPaBJICHHOCTH Kjacca. Bce 3To Mo3BOJIsAeT yunuTeno BapbupOBaTh THUIIbI
YPOKOB, METOJUYECKHE TPUEMBI.

JUis IpoBepKU 3HAHUH, yMEHUI U HaBBIKOB YUUTEJb UCIIOIb3YET Pa3Hble (POPMBI KOHTPOJISL:
TEKYIIUH, IPOMEKYTOUHBIN, UTOTOBBIN; PENPOAYKTUBHBII U IIPOAYKTHUBHBII.

Hcnonbs3oBanne UKT.

HopMmbI onieHOK

1. Hopmbi oyenok nucomenHvlx pabom no mamemamuxe.

EnvHble HOPMBI SBISIOTCS OCHOBOHM IPU OLICHKE KaK KOHTPOJIBHBIX, TaK U BCEX APYTUX
MUCbMEHHBIX paloT 1Mo mMaTemaTuke. OHU 00€CIIeUnBAIOT €IMHCTBO TPEOOBAHUM K 00yUYaAIOIIUMCS
CO CTOPOHBI BCEX yuyHUTeNell o0pa3oBaTeslbHOrO yupexJaeHus. IIpuMeHsst 3TH HOPMBI, YYUTEIb
JOJDKEH WHAMBUAYAJIbHO TMOAXOAMTH K OILIEHKE KaXXIOW NHCbMEHHOM paboThl yyamierocs,
oOpamiate BHUMAaHHE HAa KayeCTBO BBINOJIHEHHUs pabOThHl B IIEJIOM, a 3aT€M YyXe Ha KOJMYECTBO
OImuOOK 1 Ha UX XapakTep.

e OmubKa, MOBTOPSIONIASCS B OJHOW paboTe HECKOIBKO Pa3, paccMaTpUBAaeTCs, Kak OJHA
OIIMOKa;

e 3a opdorpaduueckue ommOKU OIeHKAa HE CHUkaeTcs. OIHAKO OMMOKM B HAIHUCAHUH
MaTeMaTHYeCKUX TEPMHHOB, YK€ BCTPEUAIOUIMXCA IIKOJbHUKAM Kjacca, JOJIKHBI
YUUTHIBAaTbCS KaK HEJ0YETHI B paboTe.

Ilpu oyenke nucbmenHbIX pabom no mamemamuxe paziudarom.

e ['pyOble ommoOKku

e  Omubku

e Henouersl

Kepybvim oTHOCSATCS OMMOKM B BBIYMCICHUSAX, CBHUJETENBCTBYIOUIME O HE3HAHUM TaOIMIIbI
YMHOXKEHUSI M CIIOKEHUS, CBSI3aHHbIE C HE3HAHHWEM aJrOpUTMa MUCHbMEHHOTO CJIOXEHUS U
BBIUWTAHUS, YMHOKEHUS U ACJIEHUS HAa OJHO — WIN JIBy3HaYHOE YUCJIO U T.I., U IBHOM HEYMEHHUHU
MPUMEHSITh, O HE3HAHUU NPUEMOB PEILIeHNUs 3a/1a4, aHAIOTUYHBIX paHee u3ydyeHHbIM. Eciu rpyOas
omuOKa BCTpedaeTcss B pabOTe TOJBKO B OJHOM CIlyyae M3 HECKOJIbKMX aHaJOTMYHBIX, TO IMPH
OlLIeHKe paboThI 3Ta oUIMOKa MOKET OBITh IPUpPABHEHA K HETPYOOii.

Heepyovie ommOku: OMMOKM, CBSA3aHHBIE C HEAOCTATOYHO TIOJHBIM YCBOCHHEM TEKYIIETO
yueOHOro MaTepuana, He BIIOJIHE TOYHO C(OPMYIMpPOBAHHBIA BONPOC WM TOSICHEHUE IpHU
pELIEHNN 3aJa4l, HETOYHOCTH IIPU BBIIOJHEHUH F€OMETPUUECKUX TIOCTPOEHUH U T.II.
Heoouemamu cunTaloTCss HEPALMOHAIBHBIC 3aMIUCH MIPU BBIYMCIEHHSX, HEPALMOHAIbHbIE IPUEMBI
BBIUUCIICHUH, NMpeoOpa3oBaHUN W pELIeHUH 3ajJad, HEOpPEe)KHOE BBHIMOJIHEHHE YEepTEeKeH U CXeM,
OTAENbHbIE MOTPEIIHOCTH B (OPMYJIUpPOBKE MOSICHEHHUS MM OTBETAa B 3ajaye, HENOJHOE
COKpalleHle ApoOeil WM 4YIEHOB OTHOILICHMS, OOpalleHHe CMEIIAHHBIX YHCET B HEMPAaBUIHHYIO



IpoOb MpH CIOXEHUHM M BBIYUTAHUU, MPOIYCK HaMMEHOBAaHMM, MepecTaHoBKa HUdp MpH 3amucu
qrce, OIIMOKH, JOMYIIEHHBIE IPU TIePENHCHIBAHUH.
2. Oyenka nucbMeHHOU padomsl NO 8bINOJIHEHUIO GLIYUCTIUMENbHBIX 3A0AHULL U
aneebpauieckux npeobpazo8aHull.
Onenka «5» craBUTCS 32 0€3yKOPU3HEHHOE BBITIOJIHEHNE TUCbMEHHON paloThI, T.€.:
a) eCIIM pelIeHue BCeX MPUMEPOB BEPHOE;
0) eciu Bce JIEHCTBUS U NMPeoOpa30oBaHMsl BBIIOJHEHBI IPABHILHO, 0€3 OIMOOK; BCE 3alKCH XOa
pEILICHHsI PacIIONIOKEHBI TIOCIEIOBATENIBHO, a TAaK e CAeJaHa MPOBEpKa PEUICHHUS B TeX CIydasXx,
Korjia 3To Tpedyercs.
Onenka «4»craBUTCS 3a paboOTy, B KOTOPOHM JOMyIIeHa OJHA OIIMOKa Herpy0as WM JBa-TpH
HeJoYerTa.
Onenka «3»CTaBUTCA B CIEAYIOMIMX CIIy4asX:
a) eciii B pab0Te UMEThCSI OJTHA TpyOast onmOKa U He 0oJiee OHOM HErpyOOoil OMOKY;
0) IIpu HAJTMYUU OAHOM rpy00ii OMIMOKU U OJTHOTO — IBYX HEJOYETOB;
B) IIpU OTCYTCTBHUH IpyOBIX OLIMOOK, HO IIPHU HAJIUYUU OT ABYX JO YETHIPEX HErpyObIX OLUINOOK;
T') IpY HAJTMYXU IBYX HETPYOBIX OMMOOK He 0oJiee TpeX HEeJ0UYETOB;
1) IPH OTCYTCTBUU OLIMOOK, HO MPU HAIMYUH YETHIPEX HEAOYETOB U O0JIee HEJJOUETOB;
€) eCJI HeBEPHO BEHITIOJHEHO HEe 00JIee MOJIOBUHBI 00beMa BCEH pabOTHI.
OneHka «2» CTaBUTHCS, KOTJAAa YHCIO OMIMOOK MPEBOCXOAUT HOPMY, MPH KOTOPOH MOXKET OBITH
BBICTABJICHA TIOJIOKHUTEIbHAS OLIEHKA, WM €CJIM HETPABIJIFHO BBIIOJIHEHO MEHEE MOJOBUHBI BCEH
paboTHI.
Onenka «1» craBUTCS, €CJIM YYEHUK COBCEM HE BBIMOJIHUII PadoTy.
[Ipumeuanue: OneHka «5» MOXKET OBITH MOCTAaBJIEHA, HECMOTPS HA HAJIMYUE OJHOTO — JABYX
HE/I0YETOB, €CITM YYCHHUK Jall OPUTHHAIFHOE PEIICHUE 3a1aHui.
3.0yenka nucbmeHHOU pabomvl HA peuleHue MeKCmo8blx 3a0ay
OmneHka «S»CTaBUTHCS B TOM Cllydae, KOTJa 3ajadya pelieHa MPaBWIIBHO: XOJ PEIICHHs 3a/aud
BEpEH, BCE ACUCTBUS M MPeoOpa30BaHusl BBHIMIOIHEHBI, BEPHO U PAIIMOHAIBHO; B 3ajaue, peraeMon
C BONPOCAMHU WIIH TOSICHEHUSIMH K JICUCTBHSIM, JaHBI TOYHBIE W NPaBHIbHBIE (OPMYIUPOBKU; B
3ajjaue, pelaeMoil ¢ MoMoIIbI0 YpaBHEHU, JaHbl HEOOXOAUMBIE TOSCHEHHUS; 3aIICH MPABUIIbHBI,
PAacIIoNIOKEHBI  TIOCIIEI0BATENbHO, JaH BEPHBIM HCYEPIBIBAIOIIMK OTBET Ha BOIPOCHI 337auH;
clielaHa MpoBepKa pelIeHusI.
OrneHka «4»CTaBUTHCSI B TOM Clly4dae, €Cld MPH MPAaBHJIBHOM XOJI€ PEUICHUs 33/Ja4d JOIyIIeHa
oJlHa HerpyOast omnOKa Ui J1Ba — TPU HEJI0UeTa.
OmneHka «3»CTaBUTHCS B TOM CITydae, €CIIM XOJ PEIISHHs IPaBHIIEH, HO JOMYIICHBI:
. OnHa rpy6as omubka u He 6ojee 0JIHON He rpy0oii;
. Onna rpy6ast ommbka 1 He 6oJiee IBYX HEJIOUETOB;
. Tpu — gyeTbIpe HerpyOble OIIMOKH IPU OTCYTCTBUM HE0YETOB;
. JomytmieHo He 0oJiee IBYX HETPYObIX OMIMOOK M TPEX HETOUYETOB;
. bonee Tpex HeIOUETOB MPU OTCYTCTBHH OIIUOOK.
OrneHKa «2»CTaBUTHCS B TOM CIlydae, €CJIH YHCIO OIUOOK MPEBOCXOIUT HOPMY, NMPH KOTOPOM
OBITh MOKETBBICTABIICHA ITOJIOKUTENIbHAS OIICHKA.
OmeHka «1»CTaBUTHCS B TOM CITydae, €CJIM YYSeHHK HE BBIITOJIHIII HA OJHOTO 3a/IaHMs.
4.0yenxa KOMOUHUPOBAHHBIX NUCLMEHHBIX PAOOM NO MamemMamuxe
[TucemenHas paboTa, MoAJIeKaIIast OICHUBAHUIO, MOXKET COCTOSITh M3 3a7ad U MpUMEpoB. B Takom
cllyyae MpernojaBarelb CHayaua JaeT NpeBapUTeNIbHYIO0 OLICHKY KaXJI0W yacTu paboThl, a 3aTeM
00IITyr0, PYKOBOJICTBYSICH CIIEAYIOIINM:
e Ecnu o6e yactu pabOThl OLEHEHBI OJMHAKOBO, TO 3Ta OIEHKA JOJDKHA ObITH OOIIeH JUIs
Bceil paboThI B LIEJI0M;
e . Ecnm omeHku vacteil pa3HATCS Ha OMUH 0ayul, TO 3a paboOTy B IIEJIOM, KaK MpPaBHIIO,
CTaBUTHCS 0aJlI, OIEHUBAIOIINI OCHOBHYIO YacTh paOOTHI;
e Ecnu ogHa yacTe paboThl olleHeHa OamioM «5», a Apyrast — 6ayuiom «3», To IpenoaBareib
MOKET OIICHHUTh TAaKyl0 PabOTy B LeENOM OamaoM «4» NpHU yCIOBHUH, YTO OICHKA «5»
[IOCTaBJIEHA 32 OCHOBHYIO YacCTh PalOOThHI;



e FEcmu oaHa u3 yacteil paboThl OllcHEHa OAIIIOM «5» WiN «4», a Ipyras — 0auioM «2» WIH
«1», To mpermomaBaTeIhb MOXET OLCHUTH BCIO PadOTy OamioM «3» TpH YCIOBHUHU, YTO
BBICITIAs U3 IBYX JIAaHHBIX OIIEHOK ITOCTaBJIEHA 32 OCHOBHYIO YacTh pa0OOTHI.

5. Oyenka mexywux nucoMeHHvIX pabom
[Ipu oOlleHKE TMOBCEIHEBHBIX OOyYalOmMUX padoT MO MAaTeMaTHKE YYUTEIb PYKOBOACTBYETCS
YKa3aHHBIMH HOPMaMHU OIICHOK, HO YYUTBIBAET CTENEHb CAMOCTOSTEIHLHOCTH BBITIOJIHEHHUS padoT
YYaIIUMHCS.
OOyvarome TUChbMEHHBIE pAOOThI, BBIMOJHECHHBIC YYAIIMMHCS BIIOJIHE CAMOCTOSTEIILHO C
MIPUMEHEHHUEM paHee M3YYEHHBIX M XOPOIIO 3aKPEIJICHHBIX 3HAHWH, OLICHUBAIOTCS TaK K€, KaK U
KOHTPOJIbHBIE pabOTHI.
OOyuJaromue MHCHMEHHBIC Pa0OThI, BBITOJHEHHBIC BIIOJHE CAMOCTOSTEIBHO, HAa TOJBKO YTO
M3y4YEHHBIC ¥ HEJIOCTATOYHO 3aKPETUICHHBIC ITPaBUiia, MOTYT OIIEHUBATHCSI MEHEE CTPOTO.
[TuceMeHHBIE pabOTHI, BBIIOJIHEHHBIE B KIACCE C IMPEABAPUTENBHBIM pPa30opoM UX MO
PYKOBOJICTBOM YUYHUTEIsI, OLICHUBAIOTCS 00JIee CTPOTO.
Jomawnue nucomennbvle pabomvl OYEeHUBAIOMC MAK dice, KAK KIACCHble pabomul 0byyaoue2o
xapaxmepa.

Coanep:xanune kypca matematuku 10-11 kiacca:
AnreOpa 1 Hayajla MaTeMaTH4YECKOro aHaJIN3a!
e MHoOrOo4JIeHHl OT OJHON nTepeMeHHou. Uuciao kopHelt MHOorouneHa. KBanparueiekopau. Jlenenne
MHOTro4wlIeHa ¢ octaTkoM. Teopema besy. PanimonanbHbple KOpHY MHOTOUYJIEHOB C LIEJBIMU
ko3 Punmentamu. Paznoxkenne MHOToWIeHa ¢ HENbIMU KO3()(DUIIEHTAMH HAa MHOKUTEIIH.
[IpyuMeHeHne TeOprH MHOTOYWIEHOB K PELLIEHUI0 allreOpanyecKux ypaBHEHUH.

e MoOTHBHUPOBKA BBEJICHNSI KOMIIJIEKCHBIX YUCEI, 0OCOOCHHOCTH MHOKECTBA KOMILJIEKCHBIX YHCEIL.
JlelicTBUTEIbHASL © MHUMAs YaCTh, MOAYJb M apTyMEHT KOMIUIEKCHOrO yncia. KoMiuiekcHas
IUIOCKOCTB. ['eoMeTpruueckas HHTepIpeTanus KOMILUIEKCHBIX Yncel. [IpuMeHeHne KOMIIEKCHBIX
qucel.

e OcHoBHbI€ CBolicTBa (HyHKIMIH. MOHOTOHHOCTD, OTPAHUYEHHOCTH, YETHOCTh U HEYETHOCTD,
NepUOANYHOCTh. ToUKkM MakcuMyMa U MUHUMYMa. [TOHATHS 0 HEPEPHIBHOCTH (YHKITHH.
[TpomexxyTkH 3HAKOTIOCTOSIHCTBA HEMPEPHIBHOW PYHKIIMU. METO; MHTEPBAJIOB.

e MHorouseH, rpaduk MHOTOYJICHA.

o Kopens nenoii crenenu. CteneHs ¢ JpoOHbIM MokazaTeneM. [IoHATHE O cTeneH: ¢
UppalUOHAIbHBIM IIOKa3aTeNIeM. J[efICTBUS CO CTENEHIMH.

e MortuBupoBKa BBeAcHH Jorapudmos. [Tonsatue morapudma. JleiicTBus ¢ jorapupmamu.
Yuciio e.

e [IpeoOpa3zoBaHue BBIpAKECHUH, COEPIKAIINX PATUKAIIBI, CTETIEHH U JIOTapU(MBI.

e (CreneHHas QyHKIMA C LeTIbIM U JPOOHBIM IOKa3aTeneM, ee cBoiicTsa u rpagduk. Ilonstue 06
oOpartHoit ¢pynkiun. [lokasarenbHas u gorapugmudeckast QyHKINU, UX CBOMCTBA U rpaduKy.

e PenieHne ypaBHEHMH, COAEpKaIUX paJuKabl, CTENIEHHbIE, JOrapupMUIECcKre U
nokasarenbHble (yHKIUH. Perrenne npocTedmx 1 1orapupMuIeckux HepaBeHCTB.

¢ Tpuronomerpuueckue GyHKIMH, UX cBOICTBa U rpaduku. COOTHOILIEHUS MEXTY
TPUTOHOMETPUYECKUMHU (PYHKLIHUAMU OJTHOTO aprymeHTa. @opmyisl npuseneHus. Dopmyiib
CIIOXKeHHMsI, IBOMHOTO yria. [IpeoOpa3zoBaHue BbIpaKEHUH, COEPIKALUX TPUTOHOMETPUUECKHE
GbyHKIMH. APKCUHYC, apKKOCHHYC, apKTaHI€HC, apKKOTaHTeHC Yncia. Pemenue npocteimmx
TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABCHCTB.

e [IpeoOpazoBanue rpaguKoB GyHKIHII;

e [lonsrue npenena nocneaoBaTeabHOCTH. CymMmmMa 0€CKOHEUHO YOBIBAOIEH T€OMETPUUYECKON
IIPOrPECCUM.
e [lpupamenue aprymenTa, npupamienne QyHKun. [lonsaTie o mpon3BoIHON (QYHKIUHN B TOUYKE.
I'eomeTpuyeckuii u pu3HUECKHidl CMBICI POU3BOIHON. [IpOn3BOIHBIE TTeMEHTAPHBIX (YHKITHHA.
[IpaBuna quddepeHnupoBanusi CyMMBbI, TPOU3BEIEHUS, YaCTHOTO. [Ipon3BoaHas ClI0KHON (YHKIHMH.



e Merox MaTeMaTHYECKOW MHIYKINH. JloCTaTOuHbIE YCIOBUS BO3pacTaHus (YOBIBAaHHS)
¢ynkuuu. Heo6xonumsbie yCioBusl MaKCUMyMa M MUHIMYyMa. J|0CTaTOYHbBIE YCIIOBHS MaKCUMyMa U
MmuHumyMma. Mccnenosanue ¢pyHkiuii u noctpoenue rpagukos. Mcmnonb3oBanue cBOMCTB (QyHKIUI TpU
peleHn! 3a7a4, B TOM 4nciIe PU3NIECKUX U TE€OMETPUIECKHUX.

e [loHsarue 00 onpeaeICHHOM MHTETpaje Kak IJIONIa d KpUBOIMHEHHON Tpaneun. @opmyna
Herorona — Jleli6numa. [lonarue o nepsoodpaznoii. ['eomeTpudeckoe u pusndeckoe NpuaokKeHNe
OTpe/IeJICHHOTO UHTETpaIa.

e Bribopku, coueranusi. bunomunanbabie K03 uimentsl. bunom Hetotona. Tpeyronapauk
[Tackaist u ero cBOMCTBA.

e OmnpeneneHue U npuMepsl ucnbiTaHuil bepryum. @opmysa asst BEpOSITHOCTH YUCIA YCIIEXOB B
cepuu ucnblTanuil bepHymm. MateMaTndeckoe 0KHIAaHUE YUCHa YCIIEXOB.

o [Ipumeps! cryqaifHbIX BearurH. He3aBUCMMOCTD CITydallHBIX BEIMYUH U COOBITHIA. [IprMepsl
CIy4ailHBIX BEJIMUYUH. MaTeMaTUueCKOe OKHUIaHUE U JUCTIEPCUS CIyYaiiHON BETUYHHEI.
[IpencraBienue o0 TeOMETPUUECKON BEpOSATHOCTU. PelrieHne mpocTeHInmx NpuKkiIagHbIX 3a1ad Ha
FEOMETPUYECKHUE BEPOSITHOCTH.

I'eomeTpus:
e  OcHOBHBIC MTOHATHUSI CTEPEOMETPUU. AKCHUOMBI CTEPEOMETPHUHU.

e Ilepecekaromuecs, mapaulebHbIE U CKPEILMBAIOIIUECS IPSMBIE.
e VYrom Mexay NpsIMBIMU B IIPOCTpAaHCTBE. IIeprneHAuKyYISIpHOCTD PSIMBIX.

e PaccTrosiHHE OT TOUKHU a0 HpHMOﬁ, MCKIY NapaJUICJIbHBIMUA IIPSIMBIMU, MCIKIAY
CKPCIIHUBAIOIIUMUCS ITPAMBIMU.

e [lapannenbHOCTh U NEPIEHAUKYIAPHOCTD MPSIMOM U INIOCKOCTH.

e [lpusHaku napayuieabHOCTU U NEPIEHANKYISIPHOCTH NPSIMON U MJIOCKOCTH.
e [lepneHauKynsp ¥ HaKJIOHHAs. YTOJ MEXKAY MPSIMOH U IUNIOCKOCTBIO.

e PaccrosiHUE OT TOUKHU /10 MJIOCKOCTH.

e PaccrosiHMEe OT IPSIMOM 10 MapaJIeIbHON €1 INIOCKOCTH.

e [lapannenbHOCTb U NEPIEHAUKYISIPHOCTD IIIOCKOCTEH.

e [Ipu3Haku napayuieabHOCTU U NEPIEHANKYISIPHOCTH INIOCKOCTEM.

e JIByrpaHHBIN yroJl, JJMHEHHBIA yrojl ABYIPaHHOIO yTJa.

e PaccrosiHue MeX 1y NapajieIbHbIMU IJIOCKOCTSMHU.

e [lapannenbHoe npoextupoBanue. CBONCTBA MapasIeIbHOTO IPOEKTUPOBAHMUSL.
e OproroHanpHas IPOEKIHs, HEHTPAILHOE MPOSKTUPOBAHHUE.

e H3o0OpaxeHue NpOCTPAaHCTBEHHBIX QUTYD.

e MHOrorpaHHUK U €ro 3J1€MEHTBHI.

e [loBepxHOCTH MHOTOTpAaHHHKA. Pa3zBepTKa.

e MHor OIr'paHHBIC YIJIbI. BLIHYKJ'IBIG MHOTI'OI'paHHUKH. HpaBI/IJ'II)HBIe MHOTI'OTpaHHUKMU. Ceuenne
MHOT'OI'paHHHKa.

e Ky0, napauienenunen.

e [Ipu3sma u ee anemeHTsl. [IpsAiMas 1 HaKJIIOHHAS TPU3MBI.

e [locTpoenue ceuenuii Kyoa, mapajuiesenunesia u MpU3Mbl.

e [lupamuna. [IpaBunbHas nupamuja. YcedeHnas nupamua. CeueHue nupamuibl.

e [[umuuap. Pazseprka mumHapa. CedeHue npsiMoro QWINHAPA INIOCKOCTSIMH.

e Konyc. Pazseprka konyca. CeueHne npsMOro KOHyca MIOCKOCTSMU. Y CEYeHHBINH KOHYC.
e [Illap, cepa. Ceuenne mapa miockocTsiMU. Brincansele u onvcaHHble cepbl.

e (OOBem u ero coiicTBa. PopmyIibl 00beMa Mapasuienenunesia, IpU3Mbl, TUPAMUBI, IIHHIPA,
KOHYyca, I1apa.



e OrHomrenre 00EMOB ITOJOOHBIX TEIL.

e [lnomanp MOBEpXHOCTH MHOTOIPAaHHHKA, [IMJIMH/IpA, KOHYyCA, [1apa.

Ilnanupyemsie pe3yabTaThl 00yyeHuss matemaTuku B 10-11 kiaccax
B pezynomame uzyuenus mamemamuxu 6 cmapuieli WKOJE YYAuWULicst HAyYumcsi:
Auredpa
3uamv/nonumams
e 3HAUCHHE MaTEMAaTHYCCKOU HayKu JJId pEeIICHUA 3aJa4, BOSHUKAIOMUX B TCOPHUU U IIPAKTHUKE;
MHUPOTY U OrPaHUYCHHOCTb NPUMCHCHHUA MaTEMATHICCKHUX METOJAO0B K aHAJIU3y U
WCCJICIOBAHMIO MPOIIECCOB U SBJICHHUIA B IPUPOJIC U OOIIECTBE;

e 3HAuYEHHE MPAKTUKU M BOIPOCOB, BOZHUKAIOIINX B CAMON MaTeMaTuke, s GopMupoBaHus U
Pa3BUTHS MAaTEMaTHYECKON HAYKH;

® HYACU paCIIUPCHUS YUCIIOBBIX MHOXKCECTB KaK crnocoba MMOCTPOCHHA HOBOI'O MaTEMAaTUICCKOI'O
arrmapara ajid peucCHUA IMPakKTUYCCKUX 3aaa49 U BHYTPCHHUX 3aa49 MAaTCMATUKH

e 3HaueHHE UjAeH, METOJOB U PEe3yIbTaTOB aIreOpbl 1 MaTEMAaTHUECKOT0 aHAIN3a JUIs
IIOCTPOEHUS MOJIENIEH PEATIbHBIX POLIECCOB U CUTYALUN;

o BO3MOXXHOCTHU I'COMETPUHN IJId OITMCAHUSA CBOICTB pC€ajibHBIX NPEAMETOB U UX B3AMUMHOI'O
PACIOI0KEHHS;

¢  YHUBEpPCAJIbHbII XapaKTep 3aKOHOB JIOTUKH MaTeMAaTUUECKUX PacCyKICHUH, NX
NPUMEHUMOCTD B Pa3IMYHBIX 00J1aCTAX YEJIOBEUECKOM NesTeIbHOCTH;

®  pasjin4uc Tp€60BaHHﬁ, MNPpCABABIIACMBIX K JOKA3aTCJIbCTBAM B MATEMATUKE, CCTCCTBCHHBIX,
COMNAJIbHO-3KOHOMHWYCCKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTUKC,

® POJIb aKCUOMATHUKH B MAaTCMATUKC,; BO3MOKHOCTDb ITOCTPOCHUSA MATCMATUICCKHUX TCOpI/Iﬁ Ha
aKCHOMaTUYECKOM OCHOBC; 3HAYCHUC aKCUOMATUKHN JJIA APYTUX o0OacTeli 3HaAHUS U JJIA
IMPAKTUKU,

® BCPOATHOCTHBIX XapaKTCP pa3IMYHbIX IPOUCCCOB U SaKOHOMepHOCTCﬁ OKpYy’Karomiero Mmupa.

YuciioBbie 1 OYKBEHHbIEC BBIPAKEHHU, YMETh:
®  BBINOJHATH apU(METHUECKHE ACHCTBUS, COUeTasi YyCTHbIE U TMCbMEHHbIE TPUEMBI,
NPUMEHEHUE BBIYUCIIUTENIBHBIX YCTPONUCTB; HAXOAUTh 3HAUEHHs KOPHS HATypaJbHOW CTETIECHH,
CTETIEHH C PAallMOHAJIbHBIM IT0Ka3aTelieM, Jorapudma, UCIOob3ys IPHU HEOOXOJUMOCTH
BBIUUCIIUTEIbHBIE YCTPONCTBA; MOIb30BATHCS OLEHKON U NPUKUAKON MPHU MPAKTUYECKUX
pacuerax;

® [PUMEHSTH MMOHATHUSA, CBSI3aHHBIE C JIETUMOCTBIO LEJBIX YUCEN, IPU PEIICHUH MAaTEMAaTHUYECKUX
3aj1a4;

® HAXOAWTb KOPHU MHOTOWICHOB C OJIHOM NIEPEMEHHOM, pacKiaJblBaTh MHOTOUYJIEHBI Ha
MHOXXHUTEIIH,

® TIPOBOAWTH MPEOOPA3OBAHUS YHUCIOBBIX U OYKBEHHBIX BBIPAXKEHHUH, BKIIOUAIOIINX CTEIICHH,
panuKansl, J0rapu(mMbl 1 TPUTOHOMETPHUYECKUE (DYHKIINY;

®  UCNONB306aMb NPUOOPEMEHHbIE 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esameabHOCIU U
NOBCEOHeBHOU HCU3HU 015 TIPAKTHYECKHX PacueToB M0 GopMyIaM, BKIto4as GopMyIisl,
COZIepIKaIlfe CTENEeHH, PAIUKAJIbL, JIOTapu(pMbl U TPUTOHOMETPUYECKUE (DYHKINH, HCIIOIB3YSI
IpU HEOOXOIMMOCTH CIPAaBOYHBIE MAaTEPHAIIbI U MIPOCTEHIIIE BHIYACIUTEIBHBIE YCTPOICTBA,

DYyHKIUM U TPAPUKH, YMETh:
"  OnpeAesATh 3HaueHUE (PyHKIMU 10 3HAUEHHUIO apryMEHTa IIPH PAa3JIMYHBIX CII0c00ax 3aJaHus
bynxuum;
e CTpouTh rpa)MKy U3yYEHHBIX (PYHKIMA, BBIIOIHITH IPeoOpa3oBaHus rpauKoB;
®  OIHUCHIBATH O rpaduKy U 1o GpopmyIie MoBeIeHNE U CBOMCTBA (DYHKIINH;

e pemiath ypaBHEHHS, CHCTEMbl YPaBHEHU, HEPABEHCTBA, HCIIOJIBb3Ysl CBOUCTBA (DYHKIIHMIA U UX
rpaduyeckre mpeacTaBIeHS;

®  UCNONBL306AMb NPUOOPEMEHHbIE 3HANHUA U YMEHUs 8 NPAKMUYECKOU 0essmeIbHOCmU U
NOBCEOHeBHOU JHCU3HU O/151: OTIUCAHUS U UCCIIE0OBAHMS C TIOMOLIbIO (DYHKIMHA peantbHbIX



3aBUCHUMOCTEH, MpeICTaBICHHs UX rpapUuecKu; HHTepIIpeTaluu TpaduKoB peaabHbIX
IIPOLIECCOB;

Havaja mareMaTH4ecKOro aHaJIn3a, yMeThb:
| HAXOUTh CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPHUECKUIl TPOTPECCHH;

" BBIYHMCIIATH MPOU3BOIHBIE U IEPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIMM, TPUMEHSS MTpaBuiia
BBIYMCJICHHS POU3BOHBIX U MEPBOOOPA3HBIX, UCIIONb3Ys CIIPABOYHBIE MAaTEPUAIIbI;

| uccnenoBaTh PYHKLIMU U CTPOUTH UX IpadUKH ¢ TOMOIIBIO POU3BOIHOIM;
"] pemath 3a7auu ¢ NPUMEHEHUEM YpaBHEHHUs KacaTeIbHOH K rpaduky GyHKINH;

pelaTh 3aJa4u Ha HaXOK/1eHUe HauOOJIbIIEro U HAaUMEHBIIIEro 3HaueHHs! (PYHKIMU Ha OTPE3KE;

" | BBIYMCIIATH IUIOIIAb KPUBOJIMHEWHOM Tpaneunu;

| ucnonwzoeamv npuobpemennvie 3HAHUSL U YMEHUSA 8 NPAKMUYECKOLU 0esmeabHOCU U NO8CEOHEHOL
JHCUBHU OJIA1: PEIICHUS] TEOMETPUUECKUX, PU3NUECKUX, SKOHOMUYECKUX U IPYTHX NMPHUKIJIAIHBIX 33714, B
TOM 4MCJI€ 3a]a4 Ha HauOOJbIINE U HAMMEHbIIINE 3HaYeHUs C IPUMEHEHHUEM armapara
MaTEeMaTHYECKOT0 aHAIN3a;

YpaBHeHHS H HEPABEHCTBA, YMeTh:

_| pemiaTh palMOHaIbHBIE, TIOKa3aTeIbHbIC U JIOTapu(MUUECKHe YPaBHEHHs U HEPaBeHCTBA,
UppalOHAIbHBIE U TPUTOHOMETPUUECKUE YPABHEHMUSI, UX CUCTEMBI;

[ ] moka3pIBaTh HECJIOKHBIC HCPAaBCHCTBA,

_| pemaTs TEKCTOBBIE 331a4U C IOMOLIBIO0 COCTABJICHUS YPABHEHUH, U HEPABEHCTB, UHTEPIIPETUPYS
pe3yJIbTaT C y4eTOM OIPaHUYEHUN YCIOBHS 33/1a4H;

" n300pakaTh Ha KOOPJMHATHOH MJIOCKOCTH MHOKECTBA pEeIICHUH YpaBHEHUI U HEPABEHCTB C IByMs
NIEPEMEHHBIMU U UX CUCTEM.

| HAXOJMTh NPUOJIKCHHBIE PEILICHUS] YPAaBHEHUH U UX CHCTEM, UCHONb3Ysl rpapUIecKuii MEeTO;
_| pemiaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IPUMEHEHNEM IrpauuecKuX MpeCTaBICHUH,
CBOWCTB (DYHKIIHMI, TIPOU3BOIHOIA;

L] ucnonvzoeamo l’lpuO6p€m€HHbl€ SHAHRUA U YMEHRUS 6 npaxmu%cxozl oesmenbHOCmU U NOBCEOHEBHO
IHCUHU OIS MOCTPOCHUA U UCCIICAOBAHUSA HpOCTGfIIHPIX MAaTEMAaTHYICCKUX MOHCHCﬁ;

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKYU U TEOPUM BePOSITHOCTEM, yMeTh:

| pemath mpocTeiIne KOMOMHATOPHBIE 3a]a4l METOI0M Iiepedopa, a TaKKe C UCI0Ib30BaHUEM
M3BECTHBIX (hopMyI, TpeyronbHuka [lackans; Berauciars ko3 duipentsl OuHoma HproToHa 110
dbopmyIie u ¢ uCTIOIb30BaHKEeM TpeyroibHuka [lackans;

" | BBIYHCIISATH BEPOSTHOCTH COOBITHI HA OCHOBE TIOJICUETA YHCIIa UCXO0B (IPOCTEHIIINE CITydan);

| ucnonwzoeamv npuobpemennvie 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esameabHOCIU U NOBCEOHEeBHOU
JHCU3HU OJI51: aHATIN3a PEaJIbHBIX YUCIIOBBIX JaHHBIX, IPEACTABIECHHBIX B BUJIE AUArpaMMm, rpa)ukoB;
JUIA aHaIM3a MH(QOPMAaLMK CTAaTUCTUYECKOTO XapakTepa.

I'eomeTpust

pacnno3HaBaTh HAa YEPTCIKAX U MOJCIIAX ITPOCTPAHCTBCHHLIC (bOprI; COOTHOCHUTDH TPECXMEPHBIC 00BEKTHI
C VX ONMCAHUSAMHU, N300paKCHUSIMH;

[] ommchIBaTh B3AMMHOE PACIIOIOKEHHE MPSIMBIX U ITOCKOCTEN B TPOCTPAHCTBE, apIYMEHTUPOBATh
CBOU CYXXJICHUA 00 sTOM PacCIiojIOKCHNU

" | aHAJIM3UPOBATh B IPOCTEHILNX CIIy4asiX B3aMMHOE PacIOI0KEeHUE OOBEKTOB B IIPOCTPAHCTBE;
" n300pakaTb OCHOBHBIE MHOTOTPAHHUKH U KPYTJIbI€ T€JIA; BBIMOIHATH YEPTEXKU 110 YCIOBHUIM 3a]a4;
| CTpOUTH IpOCTEHIINE CeYeHUs Ky0a, IPU3MBbI, TUPAMHUIBL;

" | pemiath IIAHUMETPUYECKUE U MTPOCTEHIIINE CTEPEOMETPUUECKHE 3a/Ja4H HA HAXOKICHHUE
re€OMETPUUYECKUX BETMYMH (JIJIMH, YIIIO0B, IUIOIAAEH);

| UCTIOJIB30BATh NIPU PELIEHUH CTEPEOMETPUUYECKUX 3a]1a4 IJIAHUMETPUUECKUe (aKThl U METOIBL;
| IPOBOJUTH OKA3aTEJIbHBIE PACCYXKIEHUS B XO/I€ PEIICHUS 3a7a4;

[ ] ICOJI30BATh HpI/IO6peTeHHLIC 3HAaHUA U YMCHUS B HpaKTquCKOﬁ JCATCIIbPHOCTHU U HOBCCHHCBHOﬁ
KHU3HH.



[J uccnepoBaHus (MOACTUPOBAHMS) HECTOKHBIX PAKTHUECKUX CUTYaIli HA OCHOBE M3YYEHHBIX (GOPMYI U
CBOHCTB uUryp;

Bianerh KoMNeTEHIIUSIMH:
®  y4cOHO — IMO3HABATEIHHOM;
® I[[CHHOCTHO — OPHEHTAIMOHHOI;

® pedIIeKCUBHOM;

® KOMMYHHUKATHUBHOMN;
e uHGOPMAIMOHHO;
® CONUWAaJbHO — TPYAOBOM.

Y4yedHo — MeTOANYECKHH KOMILJIEKT:
Y4eOHUKY B ITEYaTHOW U DJICKTPOHHOU (hopme:
1. Mepansk A.T'., Homuporckuii [[.A., [Tononckuii B.B., Sxup M.C. «Martemarturka: airedpa 1 Hadaia
MaTeMaTUYeCKOro aHalu3a, reomMeTpus. Ainredpa U Hadyajga MaTeMaTudeckoro aHanusa. 10 kiacc.
ba3oBelii ypoBeHb». YueOHUK 1T yyaliuxcs o011eo0pa3oBaTeIbHbIX OpraHu3aIHii;
2. Mep3msk A.I'., Homuposckuit JI.A., [Tononckwuii B.b., xup M.C. «Matemartuka: anredpa u Hadaiza
MaTEeMaTHYECKOI0 aHajau3a, reoMeTpus. Ainredpa u Hayana MaTeMaTHYeCKOro aHanausa. 11 kiacc.
Bba3oBeii ypoBeHb». YUeOHUK /Il yuamuxcs o01eo0pa3oBaTebHBIX OpraHnu3allHii;
3. Mep3nsik A.I'., Homuposckwuii [I.A., ITononckwuii B.b., SIxkup M.C. «KMatemartuka: aareOpa u Hadaia
MaTeMaTHYECKOro aHanmu3a, reomerpus. ['eomerpus. 10 knacc. ba3oBblit ypoBeHb». YueOHUK A7
yuamuxcs 001eo0pa3oBaTelIbHBIX OpraHu3aluii;
4. Mep3msk A.I'., Homuposckuit JI.A., [Tononckuit B.b., Axup M.C. «MartemaTuka: anreOpa u Hadajia
MaTeMaTHUYeCKOro aHaiu3a, reomerpus. 'eomerpus. 11 kiacc. ba3oBblil ypoBeHb». YueOHUK A
ydammxcs o01meo0pa3oBaTeabHbIX OpraHU3aIuii.
Metoandeckue nocoous:
1. bynxo E.B., Mep3znsk A.I'., Homuposckuii [I.A., ITononckuii B.b. SIxup M.C. «MaTtemaruka:
anreOpa ¥ Hayaja MaTeMaTHUECKOTO aHallN3a, reoMeTpHs. AireOpa U Hayajaa MaTeMaTHIeCKOTo
ananu3a. 10 knacc. ba3oBelil ypoBeHb». MeToanueckoe nocooue;
2. byuko E.B., Mep3nsk A.I'., Homuposckuii [I.A., Ilononckuii B.b., Sxup M.C. «Maremartuka:
anredpa ¥ Hayajla MaTEMAaTUYECKOro aHanu3a, reoMeTpus. Anredpa 1 Hayajla MaTeMAaTUYECKOTO
anHanu3za. 11 xnacc. ba3oBelil ypoBeHb». MeToanueckoe nocodue;
3. bynxo E.B., Mepznsak A.I'., Homuposckuii [I.A., ITononckuii B.b. SIxkup M.C. «Maremaruka:
anreOpa ¥ Havyajla MaTeMaTHYECKOro aHanu3a, reometpus. ['eomuTpus. 10 knace. ba3oBblil ypoBeHb
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