MHUHUCTEPCTBO NPOCBEUIEHUS POCCUNCKOM ®EJIEPALIUU
MyHununajbHOoe aBTOHOMHOE 00111e00pa30oBaTe/ibHOE YUpeKIeHue

«Cpennsist 001meo0pasoBarejibHas mKoJa Ne3Sy

COI'JTACOBAHO YTBEPX/JEHO
Ha 3aceqanuu [IIMO [Tpuka3zom gupekTopa
yuuTesae MaTeMaTuKu, Cpenteit mkost Ne35
MHPOPMATUKU ¥ SKOHOMHUKHU
/AnynbeBa NI

PykoBogurens IIMO

/bukbynatosa JI.I". Ne 70
IIporokon Nel ot «30»aBrycra 2023r.
ot «30» aBrycrta 2023 1. o I

YUPEXKEHUE "CPEHSA
OBLUEOEPA3OBATENLHAS
WKONA Ne 35"

PABOYAS ITPOT'PAMMA

JIeKTUBHOT0 Kypca «30paHHbIe BONPOCHI MATEMATHKID)

u1st ooyvatromuxcs 10-11 kimaccos

Kamenck — Ypaabsckuii 'O 2023



IHosicHuTEJALHAA 3aIHCKA

PaGouas mporpamMma 3eKTHBHOTO Kypca «M30paHHBIE BOMPOCHI MATEMATHKK» COCTaBJICHA

Ha OCHOBE:

- @enepallbHOTO  TOCYAApCTBEHHOr0  00pa30BaTEJILHOTO  CTaHIApTa  CpPEeJHEro  oOIIero
o0pa3oBaHus, YTBEP)KICHHOTO TMPHUKAa30oM MHHHCTEpCTBa 00pa3oBaHuUs W Hayku Poccuiickoi
®enepanun ot 17 mast 2012 roga Ne413;

— Vyeobnoro miana MBOY «CII Ne35y;

- VYuyeOnas mnporpamma (aBrop): COopuHuk paboumx mnporpamm 10-11 xmaccel. I'eomerpus.
CocraBurens bypmuctposa T. A. M.: «IIpocBemenuey, 2015 (CtaHgapTsl BTOPOTO MOKOJICHHUS )

— VYwuebnas mnporpamma (aBrop): COopuuk paboumx mnporpamm 10-11 kimaccel. ba3oBelii u
yriayOJieHHbI  ypoBHU. MartemaTTuka: anrebpa M Hadajga MaTeMaTHYECKOro aHau3a.
CocraBurens bypmuctposa T. A. M.: «IIpocBemenuey, 2015 (CtangapTsl BTOPOro MOKOJIECHUS )

[Iporpamma paccunurtana Ha 68 yacoB. OHa mpegHa3HAYEHA 71l MOBBIIICHUS 3(PPEKTUBHOCTH
noarotoBku ydammuxcs 10 - 11 xmaccoB K UTOrOBOM aTTeCcTalMK MO0 MAaTeMaTHKE 3a KypC MOJTHOM

CpelHel IIKOJbl W TpeaycMaTpuBaeT HMX MOJATOTOBKY K JajbHEHIIeMy MaTeMaTHu4ecKOMY

oOpazoBanuto. Cozep>kaHue IporpaMMbl COOTHECEHO ¢ IPUMEPHOM MTPOrpaMMoil o MaTeMaTHKe, a

TaK)K€ Ha OCHOBE MPHUMEPHBIX YU4EOHBIX MPOrpaMM YIIIyOJIEHHOTO YpOBHS aBTOpPOB AJIMMOBa H

JI.C AranacsHa.

Hannas mporpamma mno matematuke B 10 -11 kmaccax mo teme "M30paHHBIE BOMPOCHI
MaTEeMaTHKW» TPEACTABISAET YriyOJIeHHOE M3yuyeHHE TEOPETUYECKOr0 MaTepuaia yKPYIMHEHHBIMU
omokamu. Kypc paccunTtan Ha y4EHHKOB, KEJIAIOIIUX OCHOBATEIHHO MOATOTOBUTHCS K crade EID.
B pesynprare wusydeHus HTOro Kypca OyayT HCIOJIB30BaHBl MPHUEMBl MAPHOW, TPYNIIOBOU
JESITENIbHOCTH JJISI OCYILECTBJICHHSI SJIEMEHTOB CAMOOIICHKH, B3aUMOOIICHKH, YMEHHE paboTaTh C
MaTE€MaTHYECKOU JIUTEPATYPOH U BBIAEIATH IJIaBHOE.

Hear Kkypca:Ha OCHOBE KOPPEKIHMH 0a30BBIX MAaTEMAaTHUYECKUX 3HAHUM  yYaIIUXCS
COBEpPIIIEHCTBOBATH MATEMATHUECKYIO KYJIbTYPY B TBOPUECKHE CIOCOOHOCTH yJaIIuXCsl.

I/I3y‘-I€HI/IC 9TOT'0 KypcCa IMO3BOJIACT PEIIUTD CICAYIONINE 3adauM:

1. ®opmupoBaHHe Yy ydaluxcs IEIOCTHOTO MPEACTABICHUS O TEMe, €e 3HAUeHUs B pasjele

MAaTE€MAaTHKH, CBS3H C IPYTUMHU TEMAMH.

2. ®opMHpOBaHHUE MTOMCKOBO-HCCIIEIOBATEIBCKOIO METO/IA.

3. ®dopMupoBaHHE aHAIUTUYECKOTO MBIIIJICHUS, pa3BUTUE MAaMITH, KPYro3opa, yMEHHE
MIPEOI0JIEBATh TPYIHOCTH MIPH PEIICHUH OOJIEe CIIOKHBIX 3a]1a4.

OcymecTBiieHre pabOTHI C JOTIOTHUTEIBHON JTUTEPATYPOH.

AKIICHTUPOBAaTh BHUMAHHUE yYaIIMXCs HA €IUHBIX TPeOOBaHUSAX K MpaBuiIaM OQOpPMIICHUS
pa3IMYHBIX BHUJIOB 33JaHWM, BKJIOYAEMBIX B HMTOTOBYHK) aTTECTAllMI0 3a KypC HOJHOMI
00111€00pa30BaTENbHON CPETHEH MIKOJIBI;

6. Pacmputrh MaTemMaTHyecKue TMPEACTABICHUS YUYalIUXCA IO OINpEeAeNEHHBIM TeMaM,
BKIIFOUEHHBIM B TIPOTPAMMBI BCTYMUTEIBHBIX HSK3aMEHOB B JPYTHE€ THUIBI YYeOHBIX
3aBEICHUI.

Kypcy otBoautcs 1 yac B Henemnto. Beero 34 vaca B roj.
YMeHusl M HABBIKH YYalMXCH, (popMHUpyeMbie KypcoM:

® HaBBIK CAMOCTOSITEILHONU PaOOTHI C TAOIUIIAMHU U CIIPABOYHOM JIUTEPATYPOH;

® COCTaBJICHHE aJITOPUTMOB PEIICHUS TUITMYHBIX 3a/a4;

e yMEHHs peniaTh TPUTOHOMETPUUYECKUE, TIOKa3aTeNbHbIC U Jorapu(MuuecKkue ypaBHEHUS U
HEPaBEHCTBA;

S



OcobennocTu Kypca:
1. KpartkocThs u3yueHus: MmaTepuania.
2. IlpakTuyeckasi 3HAUUMOCTb [T yYaIIUXCS.

OBIIASA XAPAKTEPUCTHUKA 3JIEKTUBHOT'O KYPCA

DNEeKTUBHBIM KypCc 1O MaTeMaTHKe COOTBETCTBYeT TpeOoBaHusM  DenepalbHOTO
roCyJlapCTBEHHOI'O CTaHJapTa W IMpeJHa3HaueH JId PACUIMpPEeHUs 3HaHWM 1Mo aiaredpe v Hayaiam
MaTeMaTH4ecKoro ananmsa u reomeTpuu B 10-11 kimacce Ha yriyOlieHHOM ypoBHE. AnreOpa
HaresnieHa Ha (OpMHUPOBAHHME MAaTEMaTHYeCKOro ammapaTta Uis peuieHHs 3aJad U3 MaTeMaTuKH,
CMEXHBIX TPEIMETOB, OKPYXKAIOUIEH peanbHOCTH. SI3bIK anreOphl MOMYEPKHBACT 3HAUCHUE
MaTEeMaTHUKU KakK $3bIKa JUIsl TOCTPOEHHUS MaTeMaTHUYeCKHX MOJeNeld, MpOIecCOB U SBIICHUMN
peaspHOrO MUpa.

OpnHOM W3 OCHOBHBIX 3aJad HM3y4eHUsS ajreOpbl SBISETCS PAa3BUTHE AITOPUTMHUECKOIO
MBINUICHHS, HEOOXOAMMOTo, B YAaCTHOCTH, HJs OCBOCHHS Kypca HH(POPMATHKHU; OBIAJICHUE
HaBbIKaMU JEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHne CHUMBOIUYECKHMX (OpPM BHOCHUT CBOI
crenupUIECKU BKJIAJl B Pa3BUTHE BOOOPAKECHHS, CIIOCOOHOCTEH K MAaTEMAaTHYECKOMY TBOPYECTBY.

Hpyroit BaxkHOl 3amaueil u3ydeHUs aiureOphl SBISETCS TMOJIy4YeHHE OOydaroIIUMUCS
KOHKPETHBIX 3HAaHUU O (PYHKIMSAX KaK BaKHEHIEW MaTeMaTH4eCKOM MOJENH JUIsl ONMUCAHUS U
UCCIIeIOBaHUS Pa3HOO00Pa3HBIX MIPOLIECCOB (paBHOMEpPHBIX, PaBHOYCKOPEHHBIX,
AKCIIOHCHIIMAIBLHBIX, MMEPUOJUICCKUX U Jp.), I (GOPMUPOBAHUS Y YUAIIUXCS MPEACTABICHUN O
POJIU MAaTEeMAaTHUKH B PA3BUTUHU [TUBUIM3AINH U KYJIBTYPHIL.

Nzyuenune anreOpbl U Ha4aJl aHATU3a B CTapIIEH IIKOJIE OCYIIECTBIIIETCS Ha ABYX YPOBHSIX -
0a3oBoM u TpoduiabHOM (yriayOn€HHOM), KaXKIbI M3 KOTOPBIX HMMEET CBOKO CHEIUPUKY B
3aBUCHMOCTH OT 00Pa30BaTEIbHBIX OTPEOHOCTEH 00YyJarOIINXCsl.

Otnnuns Kypca «AnreOpsl M Hayall aHaIW3a» Ha 0a30BOM YpOBHE OT TOTO K€ Kypca Ha
NpOoQUIHLHOM YpPOBHE 3aKIIOYAIOTCS B TOM, YTO OJWH M TOT K€ MaTeMaTHYECKUUA MaTepHal B
MEpPBOM CIy4yae CIYKUT TJABHBIM O0pa3oM CpEICTBOM pa3BUTHs JIMYHOCTU OOyYarOUINXCs,
MOBBIIICHUS] UX OOIIEKYJIbTYPHOTO YpoBHsA. Bo BTOpoM ciiydae BO riiaBy yrijia CTaBUTCS Pa3BUTHE
MaTEeMaTHYECKHX CIOCOOHOCTEH OOydaloluXcs U COXPAaHEHHE TPAIUIIMOHHO BBICOKOTO YPOBHS
POCCHIICKOTO MaTeMaTH4eCKOro O0pa3oBaHHMA. OTH OTIMYUS TIPOSIBISATECS B y4eOHOU
NEeSTENbHOCTH: 1TO, HANpUMEpP, pPA3NTUUHBIA YpOBEHb H3JO0KEHHS MaTephalia U HEKOTOpOe
pacuMpeHre CoAepKaHWs Kypca B Kjaccax ¢ YINIYOJICHHBIM H3YYCHHEM, pas3iindyHas TiayOuHa
M3y4YEHUsl KIIOYEBBIX IOHATUM, KAa4eCTBEHHBIE pa3ivuus B 3aJadyHoM Matepuaie. [loaTtomy
oOydJaronuecsi, UMEIOIUE IPKO BBIPAKEHHYIO CKJIOHHOCTH K 3aHSTHSIM HAyKOW, U B YaCTHOCTU K
MaTeMaTHKe, MOTYT TIOJyYUTh BOZMOKHOCTH Pa3BUTHSI CBOUX CIOcOOHOCTEH. J1ig 9T0i Kateropuu
oOydJaroruxcsi OyayT MPeIOKHBI TEMBI CAMOCTOATEIBHBIX HUCCIIE0BATENBCKUX paboT. HekoToprie
U3 HUX TPEeIyCMOTPEHBI B IpoTrpaMMe sl yrIIyOJIEHHOTO YPOBHS.

['eomeTpusi— oauH W3 BaXHEHIIMX KOMIIOHEHTOB MAaT€MaTHYECKOTO 00pa3oBaHUS,
HeoOxouMast ISl MPUOOPETEeHUsI KOHKPETHBIX 3HAHUHN O MPOCTPAHCTBE U MPAKTHUYECKU 3HAYMMBIX
yMeHuH, (GopMuUpoBaHUS S3bIKa OINUCAHHMS OOBEKTOB OKPYXKAIOIMIETO MHUpa, ISl Pa3BUTH
MPOCTPAHCTBEHHOTO BOOOPAKECHUS M WHTYUIIUH, MATEMAaTHUECKON KYIbTYpPBI, JUIsl SCTETHUECKOTO
BOCHHUTAaHUA y4aliuxcs. V3ydueHune reoMeTprun BHOCUT BKJIAJl B Pa3BUTUE JIOTHYECKOTO MBIIIICHMUS,
B (hopMHUpOBaHKE MOHATHS T0KA3aTEILCTBA.

Takum oOGpa3om, B X0J€ OCBOCHHUS COJEp)KaHUS Kypca ydalllhecs MOJy4aloT BO3MOKHOCTb
pa3BUTh TPOCTPAHCTBEHHBIC MPEICTABICHUS W H300pa3UTEIbHBIE YMEHHS, OCBOUTH OCHOBHBIE
(baKTbl U1 METO/IbI CTEPEOMETPHUH, U3YYUTh CBOICTB MPOCTPAHCTBEHHBIX TEJ, HAYYUTHCSA MPUMEHSIThH
MOJIyYeHHbIC 3HAHUS IS PELLCHUs MPAKTUYECKUX 3a/1au.



OIIMCAHUE MECTA YYEBHOI'O ITIPEJIMETA B YYHEBHOM IIVIAHE

B 0asucunom y‘Ie6HOM IUIaHE Ha SJICKTHBHBIM KypC 1O MAaTCMATHUKE OTBOAUTCHA 1 gac B

HeOemro, Bcero 34 yaca B roj, 3a 2 roga — 68 gacos.

JIMYHOCTHBIE, METAINIPEAMETHBIE WU NPEAMETHBIE PE3YJIbTATHI
OCBOEHMUS YYEBHOT O IIPEAMETA
[Mporpamma oOecreynBaeT OTpPaKCHUE CICAYIOIIMX pPE3YJbTATOB OCBOCHUS Y4eOHOTO

npeamera:

JIH

YHOCTHBIE:
c(OPMHUPOBAHHOCTh  IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKHW W OOIIECTBEHHOW MPAKTUKK, OCHOBAaHHOT'O Ha JHAJIOTE KYJBTYp, a
TaKKe pPa3NUYHBIX (GOpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAaHHE CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;
c(OpMHUPOBAHHOCT, OCHOB CaMOpa3BUTHUS W CaMOBOCIHTAaHUSI B COOTBETCTBHH C
00IIeYeIOBEUECKUMH TIEHHOCTSAMH H HJI€AIaMU T'Pa)KIaHCKOro OOIIECTBa; TOTOBHOCTh U
CIIOCOOHOCTh K CAMOCTOSITENILHOM, TBOPUYECKON U OTBETCTBEHHOU JI€ATEIbHOCTH;
TOJIEPAHTHOE CO3HAHUE U MOBEACHHE B MOJIUKYJIHTYPHOM MUPE, TOTOBHOCTb M CIIOCOOHOCTh
BECTHU JIHUAJIOT C IPYTMMH JIOABMH, TOCTUTaTh B HEM B3aMMOIIOHMMAHHUS, HAXOIUTh O0IIHe
LEJH U COTPYIHUYATH JJI UX TOCTHKEHUS;

HABBIKU COTPYIHHUYECTBA CO CBEPCTHUKAMH, ETHbMHU MIIAJIIETO0 BO3pacTa, B3POCIBIMU B
00pa3oBaTeIbHON, OOIIECTBEHHO IIOJE3HOH, Y4eOHO-HUCCIEI0BATEIHCKON, MPOCKTHON U
JIPYTUX BUAAX ACSITETLHOCTH;

HPABCTBEHHOE CO3HAHME U MOBEJIEHNE HAa OCHOBE YCBOCHHUS 00IEUEIOBEYECKIX [IEHHOCTE;
TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHWIO, B TOM 4YHCIE caMo0Opa3oBaHHIO, Ha
HOPOTSKEHUH BCEHl KU3HU; CO3HATEJIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCTICITHOW MTPO(eCcCHOHAIBHOM U 0OIIECTBEHHON ACSITELHOCTH;

JCTETHUYECKOE OTHOIICHHE K MHUPY, BKIIOUYas 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, OOIICCTBEHHBIX OTHOIICHHIA,

OCO3HaHHBIM BbIOOp Oyaymiell mpodeccun M BO3MOXKHOCTEH peaiu3aluud COOCTBEHHBIX
JKU3HEHHBIX TUTAHOB; OTHOIICHHE K MPOQECCHOHATBHON JEITEIbHOCTH KaK BO3MOXKHOCTHU
y4acTUsi B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAapPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npooJIeM.

MeTanpeiMeTHbIE!

YMEHHE CaMOCTOSITENIbHO ONpEeAETATh IEJTH JEATENIBHOCTH W  COCTAaBIISATh  IUIAHBI
NEeSTENbHOCTH; CaMOCTOSTENBHO OCYIIECTBISATh, KOHTPOJMPOBATh U KOPPEKTUPOBATH
JeSITEIBHOCTh; MCIOJB30BAaTh BCE BO3MOXKHBIC PECYpPCHI IS JIOCTHKEHHUS TOCTABJICHHBIX
HeNel ¥ peanu3aluy IJIaHOB AESITeNIbHOCTH; BRIOUPATh YCIIEIIHbIE CTPATETUH B PA3THMUHBIX
CUTYaIusX,

yMEHHE TPOAYKTHMBHO OOIIATbCA U B3aMMOJEWCTBOBATH B IMPOLIECCE COBMECTHOM
JESTEIPHOCTH, YYUTHIBATh TO3HMIIMHA JIPYTHX YYACTHUKOB JESATEIBHOCTH, 3()(HEKTHBHO
pa3pemiats KOHQIUKTHI;

BJaJICHUE HaBbIKaMH I[103HABAaTEIbHOM, Y4eOHO-MCCIEAOBATEIbCKOM W  MPOEKTHOU
NEeSTENbHOCTH, HaBBIKAMHM pa3pelieHuss NpoOlieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIEHOMY TIOMCKY METOJIOB pEIICHUS TPAKTHYSCKUX 3a7ad, IPUMEHEHHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENbHOW WH(OPMANMOHHO-TIO3HABATEIHLHON
NEeSATENbHOCTH, BKIIOYass yMEHHE OpPUEHTHPOBAThCS B  PA3IMYHBIX  HCTOYHHKAX
UH(POpPMAIINU, KPUTHUECKH OIEHUBATH U HHTEPIIPETHPOBATH HHPOPMAITUIO, TTOTydaeMYI0 U3
Pa3TUYHBIX UCTOYHUKOB,;

YMEHHE HCIIOJIb30BaTh CPEJICTBA WH(POPMAIMOHHBIX W KOMMYHHKAITHOHHBIX TEXHOJIOTHMA
(manee- UKT) B perieHnr KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AI[MOHHBIX 3a/1ay C



coOmoeHreM  TpeOoBaHMI  SPrOHOMHMKHM, TEXHMKM  O0€30HMacHOCTH,  T'HTHEHBI,
pecypcocOepekeHusi, MpPaBOHBIX W JTUYECKUX HOPM, HOPM  HMH(POpPMAIMOHHOM
0e30MacHOCTH;

YMEHHE CaMOCTOATEIBHO OLECHUBATh M NPUHUMATh PELICHUS, ONPEACISAIONINE CTPATErHI0
MIOBEJEHUS, C Y4ETOM I'PaXKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

BJIJICHUE SI3bIKOBBIMH CPEICTBAMHU - YMEHUE SICHO, JIOTUMHO M TOYHO M3JIaraTh CBOK TOYKY
3pEHMs], UCIOJIb30BATh A/ICKBATHBIC SI3bIKOBBIC CPELICTBA;

BJIaJICHHE HaBbIKAMU I103HABATEJILHON pedUIEKCHN KaK OCO3HAHMS COBEPIIAEMBbIX JIEHCTBUI
U MBICIIUTEIIBHBIX IPOLIECCOB, UX PE3YJbTATOB U OCHOBAaHUM, I'PAHUIl CBOErO0 3HAHUA U
HE3HAHUs, HOBBIX [TO3HABATENbHBIX 3a/1a4 U CPEICTB UX TOCTHKEHUS.

NnpeaMeTHbIC:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA O MaTeMaTHKe KaK 4acTHU MHPOBOM KYyJIbTYphl M O
MeCTe MaTeMaTHKd B COBPEMEHHOH LMBWIM3ALMM, O CIOCO0ax OMUCAHUS Ha
MaTeMaTHYECKOM SI3bIKE SIBJICHUM pealbHOTO MHpa;

c(OPMHPOBAHHOCTh MPEJICTABICHUH O MaTeMaTHYECKUX MOIATHAX KaK O BaKHEHIINX
MaTeMaTHUYECKUX MOJEIAX, MO3BOJIAIONIMX OMHCHIBATh U HM3ydaTh pa3HbE MPOILECCH U
ABJICHUS; TOHUMAaHHE BO3MOYKHOCTH aKCHMOMAaTHYECKOI'O IOCTPOEHMSI MaTeMaTHYECKUX
TEOpUH;

BJIa/ICHUE METOJaMH JI0Ka3aTeJIbCTB M AJITOPUTMOB PELICHUS; YMEHHE HMX IPHUMEHATb,
MPOBOJMTH JOKA3aTENbHBIE PACCYKACHHS B XO/I€ PEIICHUS 3aaY;

BJIaJICHUE CTAaHIAPTHBIMM NpUEMAaMHU pELIEHHsS] PALMOHAIBHBIX HMHUPPallMOHAIbHBIX,
MOKa3aTeIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHHUIN M HEPABEHCTB, UX CHUCTEM;
UCIIOJIb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX IpPOrpamMM, B TOM 4YHCIE I IOUCKA IyTU
pellIeHUs U WITIOCTPALMY PEIICHUs] YpaBHEHHM U HEPABEHCTB;

c(OPMHUPOBAHHOCTh NPEJCTABICHUNA 00 OCHOBHBIX TOHATHSX, HIEAX H METOAax
MaTeMaTHYeCKOT0 aHAIIN3a;

BJIa/JICHUE OCHOBHBIMHM TOHATUSMU O IUIOCKMX U IMPOCTPAHCTBEHHBIXICOMETPHUUECKHUX
durypax, HUX OCHOBHBIX CBOWCTBax; C(OPMHpPOBAHHOCTh YMEHHUS paclo3HaBaTh Ha
yeprexax, MOJESIX U B peaJIbHOM MUPE FreOMETpHUecKHue (PUrypbl; IPUMEHEHNE U3YUYEHHBIX
CBOICTB TreoMeTpudeckux Guryp u Gopmyn Ui perieHusl TeOMETPUYECKUX 3a1a4 U 3a/1a4 ¢
IPAKTHYECKUM COJIEpKAHUEM;

c(hOpMUPOBAHHOCTH MPECTABICHHUI O Mpolleccax U SBICHUIX, UMEIOIUX BEPOSTHOCTHBIN
XapakTep, 0 CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajbHOM MHpE, 00 OCHOBHBIX MOHSITHIX
9JIEMEHTApHOW TEOpUU BEPOATHOCTEM; YMEHMIl HaXOAWTb M OLEHUBAaTb BEPOATHOCTH
HACTYIUIGHUSI COOBITUH B TMPOCTEMINIMX TNPAKTUYECKUX CHUTYyallUIX U OCHOBHBIE
XapaKTEPUCTUKU CITyYalHBIX BEJIMYUH;

BJIa/ICHUE HaBBIKAMM HCIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpHU PEIICeHUU
3az1ay;

c(OpMHUPOBAHHOCTh TMPEACTABICHUI 0 HEOOXOAMMOCTH J0KA3aTeNbCTB NMPU 00OCHOBAHUU
MaTEMaTUYECKUX YTBEPKICHUM M POJM aKCUOMATUKH B IPOBEACHHUM JEAYKTUBHBIX
paccyXJIeHHI;

c(OPMHPOBAHHOCTh MOHATHHHOTO armapaTa MO0 OCHOBHBIM pa3zjefiaM Kypca MaTeMaTHKH;
3HAHMA OCHOBHBIX TeopeM, (opMyn M yMmMeHHs' UX HPUMEHATh, YMEHHUS JI0Ka3bIBaTh
TEOpEeMbI U HaXO/AUTh HECTaHIapPTHBIE CIIOCOOBI PELICHHUS 3a/1aY;

c(OpMUPOBAHHOCTh ~ YMEHHH  MOJEIMPOBATh  peajibHble  CUTYyallud, HCCIEA0BATh
IIOCTPOEHHBIE MOJIEJIN, UHTEPIIPETUPOBATH IIOJyUYEHHBIH PE3YJIbTAT;

c(hOpMHUPOBAHHOCTh MPEJCTABICHUNH 00 OCHOBHBIX MOHSATUSX MATEeMAaTUYECKOro aHajlu3a U
UX CBOWCTBaX, BJIAJCHUE YMEHHUEM XapaKTePH30BaTh MMOBEACHUE (DYHKIIHI, HCIIOIb30BaHNE
MOJIyYEHHBIX 3HAHUH JIJIsl ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

BJIa/ICHUE YMEHMSMM COCTAaBJIICHHS BEPOSITHOCTHBIX MOJENEM IO YCJIOBHIO 3aJaud U
BBIUMCJICHHUSI BEPOSATHOCTH HACTYIUIEHHUS COOBITHIA, B TOM YHCIEe ¢ IpUMEHEHHeM (Qopmyi
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPUU BEPOSATHOCTEH; MCCIIEOBAHUS CIy4alHBIX



BEJIMYMH M0 UX PACTPENIETCHUIO.
COJEPXAHMUME IIPOT'PAMMBI
10 xkiaace

Tema 1. IIpeoOpa3oBanue anredpanvecKknx BbIPaKeHU
Anrebpanyeckoe BBIPAXKEHUE. ToxnecTso. ToxnecTBeHHbIE npeoOpa3oBaHUs
anreOpanyecKuX BeIpaKeHUH. Pa3znyHble ciocoOBI TOXIECTBEHHBIX MPE0Opa3OBaHUM.

Tema 2. MeTroabl pemienus ajaredpandecKux ypaBHeHHiIl 1 HEPABEHCTB
VpaBHenue. PaBHOcWiIbHBIE ypaBHEHHs. CBOHCTBa PaBHOCWIBHBIX YpaBHEHUU. [Ipuembl
pelIeHus] ypaBHEHUN. YpaBHEHHUs, cOAep:Kalue MOAyib. [IpueMbl M MeToAbl peleHus
YPaBHEHUI U HEPABEHCTB, COAEPKALINX MOIYJIb.
Pemenue ypaBHeHNI 1 HEPABEHCTB, COJEPKAIIMX MOYJb U UPPALIMOHAIBHOCTD.

Tema 3. ®ynkuuu u rpadpuxn
Oynkiuu. Criocoos! 3apanus ¢pyHkimuy. CoiictBa GyHKIMU. ['paduk GyHKIHH.
Jluneitnast pyHkIus, e€ cBoicTBa, rpaduk (0000IICHME).
Tpuronomerpuveckne GyHKIINHU, UX CBOMCTBA U rpaUKH.
JpoOHo-panimoHanbHble (QYHKIMH, NX CBOWCTBA U TpadUKH.

Tema 4. MHOro4JieHbI
JeiicTBusa Haa MHOTOUYIeHaMH. KopHU MHOTOUJIEHA.
PasnoxxeHne MHOro4JcHa HA MHOKHTCIH.
YeTHOCTh MHOTOWIEHA. PaniionanbHbIe 1poou.
[IpeacraBnenue parMoHaAIBHBIX IPO0OEH B BUIE CYMMBI 3JIEMEHTAPHBIX.
Anroput™m EBkinpa.
Teopema besy. [Ipumenenue teopemsl be3y s penienns ypaBHEHUI BBICIIAX CTEIICHEN.
PaznoxxeHne Ha MHOXKUTEIIN METOJIOM HEOMPEIEICHHBIX KOO DUITUEHTOB.
MeTo/bl pelieHrsT ypaBHEHUH ¢ eIBIMU KOAP(QUITHESHTaAMU.

Tema S. MHuoxkecTBa. Unci10BbIe HEPABEHCTBA
MHoxecTBa u ycnosus. Kpyru Oinepa.
MHokecTBa TOYEK IUIOCKOCTH, KOTOPBIE 3a/1al0TCS YPAaBHEHUSIMU U HEPABEHCTBAMU.
UucnoBele HEpaBEHCTBAa, CBOWCTBAa YHMCIIOBBIX HEpaBeHCTB. HepaBeHcTBa, coneprkaiiue
MOJyNb, MeTonbl pemieHusi. HepaBeHcTBa, copepikaliue Mmapamerp, METOAbl PEIICHHUS.
Pemenune HepaBeHCTB METOJOM UHTEPBAJIOB.
ToxmecTna.

Tema 6. MeToabl perieHHsi TPUTOHOMETPHYECKMX YPABHEHUI 1 HEPABEHCTB
®opMyisl TpuroHoMerpun. IIpocreimme TpUroHOMETpUYECKUE YPAaBHEHHs U HEPABEHCTBA.
MeToibl X peleHus.
Ilepuon  TpuroHomerpuueckoro  ypaBHeHus.  OObenuHeHHE  Cepuil  pelIeHUs
TPUTOHOMETPUYECKOTO YPAaBHEHHUSI, pALlMOHAJIbHAS 3aIIUCh OTBETA.
ApK-QYHKIIMHM B HECTAHAAPTHBIX TPUTOHOMETPUUYECKUX YPABHEHUSX.
Tpuronomerpuueckue ypaBHenus B 3agadax EI'D. [IpeoOpazoBaHue TpUTOHOMETPUUYECKHUX
BBIPAJKCHUM.
Tpuronomerprudeckue HepaBeHCTBaA. [[prMeHeHne CBOMCTB TPUTOHOMETPUIECKUX (DYHKITHIA
MIpU PELlICHUH YPABHEHUI 1 HEPABEHCTB.
TpuroHomeTpusi B KOHTPOJIbHO-U3MEPUTEIIbHBIX MaTepuanax EI'D.



Tema 7. TexcToBbIe 3a1a4u. OCHOBHBIE THIIBI TEKCTOBBIX 3a/1a4. MeToAbI peleHust
[Ipuembl pemeHnsi TEKCTOBBIX 3a7ad Ha «paboTy», «IBIKCHHE», IIPOILEHTHI», «CMECH,
CKOHIICHTPALIMIO», «IIPOMOPIUOHAIIBHOE JeJeHUEY». 3adaul B KOHTPOIbHO-U3MEPUTEIbHBIX

Marepuanax EI'D.

Tema 8. Ilpoussoanas. [IpumeHeHne NpPoU3BOIHOI

[IpuMeHeHne NPOU3BOAHOM AJISi UCCIEIOBAaHUS CBOMCTB (DYHKIMH, MOCTpOEHHE Tpaduka

G yHKITUN.

Haubonbiiee u HanMeHbIlee 3HAYCHUS PYHKINMHU, pEeHICHHUE 3a/1a4.
[IpuMeHeHne METOJIOB SJIEMEHTApPHOM MaTEeMaTUKH W MPOU3BOJHOM K MCCIEAOBAHUIO
CBOMCTB (PYHKIIMU U TIOCTPOEHUIO e€ Tpaduka.
Pemenue 3a1a4 ¢ npuMEeHEHUEM MTPOU3BOIHOM, YPABHEHUN U HEPABEHCTB.

Tema 9. KBaagpaTHbIil TPexX4/eH ¢ NapaMeTpoM
Pemenne MareMaT4eCKUX 3a4a4 Ha KBaJAPATHBIN TPEXWIEH C TapaMETPOM.

TEMATUYECKMUM IJIAH
10 kaace
Ne Tema Koa-Bo
4acoB
1 | [IpeobpazoBanue asreOpanyeckux BbIPAKECHUN 3
2 | Meroas! pemienus anredpanuecKiX ypaBHEHUH U HEPaBEHCTB 8
3 | ®yHK1MHU ¥ rpaduKu 4
4 | MHorousieHsl 7
5 | MuosxecTtBa. YucnoBble HepaBEHCTBA 7
6 | MeToapl penieHus TPUrOHOMETPUYECKUX YPAaBHEHUH 1 HEPABEHCTB 5
UTOro 34
OCHOBHBIE BH/IbI Jara
Koum
Ne AeSITeJIbHOCTH YUeHHKA
n/n Paznen, rema uecrso (Ha ypoBHe y4eOHbIX
4acoB . . Iiag | Pakr
AeHCTBH)
1. IIpeoGpa3oBanue ajredopandecknx BoipakeHuii (3 1)
1.1 | AnreGpandeckoe BbIpaKeHHE. 1 Jloka3sIBaTh TOXKAECTBA
ToxnecTBo
12 ToxxnecTBeHHBIC TPEOOPA3OBAHUS 1 BeImonHITE
anredpanyecKux BHIPAKECHUH. TOKJIECTBECHHBIC
paBHOCHUJIbHBIE
npeoOpa3oBaHus
BbIpaKECHU
1.3 Pa3znuunbie ciocoObl TOXKIECTBEHHBIX 1 BrmmoaHATE
npeoOpa3oBaHUiA. [IpakTnueckas TOXJIECTBEHHBIE
paborta paBHOCHIIEHBIC
npeoOpa3oBaHUs
BBIPAXKCHUI
2. MeTobl pellieHUs aJiredpandecKux ypaBHeHHil 1 HepaBeHCTB (8 1)
2.1 ‘ Ypasuenue. PaBHOCHIIBHBIE ‘ 1 ‘ Pematp YPaBHEHUS, ‘




ypaBHeHus. CBoiCcTBa HCTOJIb3YS OCHOBHbBIE
PaBHOCUIILHOCTH ypaBHeHUU. [Ipuemsbl [IPUEMBI
pEeLICHHS] ypaBHEHUI
2.2 | YpaBHeHUs, coepKallie MOAYIb. 3 Pemats ypaBHEHUSA u
[Tprembl 1 METOABI pEIICHUS HEPaBEHCTBA, COJEepXKaIue
YpaBHEHUN U HEPABEHCTB, MOJ1YJlb, pa3HBIMU
CoJIepKaIluX MOJTYJIb IpHEeMaMHu
2.3 | Pemenue ypaBHEHHWH U HEPaBEHCTB, 3 Pemarp  ypaBHeHMS U
coJieprKaIux MOJIyJb u HEpaBeHCTBA
UPPaAIMOHATILHOCTh HECTaHAapTHBIMU
prUeMaMH
2.4 IIIxonpHasg oJIMMITHAZA o 1
MaTeMaTHKE
3. ®yukuuu u rpapuxu (4 4)
3.1 DyHKIIHA. CrocoOsl 3aaHus 1 [ToBTOPHUTH CIOCOOBI
byHKIUH. CaoiicTBa byHKINU 3agaHus (QyHKINH,
I'paduk byHKIIMN CBOMCTBA pa3HBIX (PYHKITUH.
Crpouts rpaduku
AJIEMEHTapHBIX PYHKIUN
3.2 | Jlunetinas QyHkmus, e€ cBOWCTBA WU 1 HaspiBath CBOMCTBa
rpaduk AuHEeHHOW — QyHKOMM B
3aBUCHUMOCTHU oT
apaMeTpoB
3.3 | ApoGHo-pammoHanbHble (QYHKINH, WX 1 Crpoutp Tpaduku IpoOHO-
CBOICTBa, rpaduk palMoOHaNbHBIX  (PYHKIIMIA,
BBIJICIISATH UX CBOMCTBA
3.4 | ®ynknuu ¥ rpaduKA: pemeHue 3a1aq 1 Hcnonb3oBath
(yHKIIMOHAIBHO-
rpaduueckuit MeTOJ
pelieHus  ypaBHEHHH U
HEPABCHCTB
4. Muoroujienbl (7 4)
4.1 | Muorounensl. JlelcTBusS Haf 1 BrImosHATh neicTBUA C
MHorouaeHamu. KopHu MHOTOWIIeHA MHOTOYJICHAMH, HAXOTUTh
KOpPHH MHOTOYJICHA
4.2 | Pa3noxeHre MHOTOYJICHA HA 1 [IpumeHnsaTs pazHbie
MHOKUTENN Croco0ObI Pa3I0KEHUS
MHOTOYJIEHA HA MHOXXHTEIIN
4.3 | YeTHOCTh MHOTOYJICHA. 1 Onpenensth YETHOCTh
PanmonansHOCTE 1poOU MHOT'OYJICHA, BEIIOJIHATD
JEUCTBUSA c
paloHaIbHBIMU APOOSIMU
4.4 | TlpencraBieHue palloOHAIbHBIX 1 [TpumensTH AITOPUTM
Ipo0Oeii B BUIE CYMMBI 3JIEMEHTAPHBIX. EBkmuga  gns geneHUs
Anroput™m EBkiinna MHOT'OUYJIEHOB
4.5 | Teopema be3y. [Ipumenenue TeopemMbl 1 [Ipumensite TeopeMy besy B
pEelICHHH  HECTaHJAPTHBIX
ypaBHEHUI
4.6 | Pa3noxeHre Ha MHOKUTEIU METOJIOM 1 Hcnons3zoBaTh METON
HEomnpeaeeHHbIX KO PHUIueHToB HEOIPEICICHHBIX

KO3 (PHUIIMEHTOB B
Pa3N0KEHHH MHOTOWICHOB




Ha MHOXXHTCIIN

4.7 | Pemenue ypaBHEHHUH C ICJIBIMU 1 Nmets npencraBieHue o

ko2 punmeHTamMu pELIEHUH YPaBHEHUH C
LEITBIMH KO3 HUITMEHTAMHI
5. MuoxectBa. UncjioBble HepaBeHcTBa (7 1)

5..1 | MuoxectBa u ycnoBusi. Kpyru 1 BrmonaaTe rpadudeckoe
Oiinepa. MHOXecTBa TOYEK NIPEACTaBICHUE YPAaBHEHUN
IUIOCKOCTH, KOTOPBIE 3a/1al0TCS U HepaBeHCTB. Pemathb
YpaBHEHHSMU ¥ HEPaBEHCTBAMHU 3aJ1a4y C MOMOIIBIO KPYTrOB

Olinepa

5.2 | Yucnossle HepaBeHCTBA. CBOMCTBA 1 IIpumeHsaTs cBOMCTBA

YHCIIOBBIX HEPABEHCTB YHCIIOBBIX HEPABEHCTB NIPU
pelIeHNH MaTeMaTHYEeCKUX
3amad

5.3 | HepaBenctsa, copeprkaniiue MOIyJb 1 Pemats HEpPaBEHCTBA,

coJiepKalue MOJTyJIb,
MIPUMEHSATh CBOMCTBA
MOJTYJIS

5.4 | HepaBeHcTBa, cojiepKaliie napameTp 2 Pemate HEpaBEHCTBA,

coJieprKalue napamerp

5.5 | PemieHue HepaBeHCTB METOJIOM 1 [IpumensTs METO]
MHTEPBAIOB WHTEPBAJIOB TPU PEIICHUH

HEPaBEHCTB
5.6 | ToxnecrBa 1 Jloka3pIBaTh TOXKIECTBA,
BBITIOJTHATH TOX/IECTBEHHBIC
npeoOpa3oBaHus
BBIPA)KCHUIN
6. MeToabl pelicHUs TPUTOHOMETPHYECKUX YPABHEHHMI M HEPABEHCTB (6 1)
6.1 | ®opMyIBl TPUTOHOMETPHH. 1 BeIimosHITE
[IpeoGpaszoBanue npeodpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHHUH TPUTOHOMETPUUYECKUX
BBIPAKCHUI, UCIIONb3Ys
hopmyIbI
6.2 | Ilpocreiiine TpUroHOMETPUUYECKHUE 1 Pemars
yYpaBHEHHS U HEPaBEHCTBA. MeTO b TPUTOHOMETPHUYECKHUE
peLeHHs ypaBHEHHUs Pa3HbIX THIIOB
6.3 | Ileproa TPUrOHOMETPUUYECKOTO 1 Pemate Gosee  cloxHbIE
ypaBHEeHUS. ApK-(DYHKIIHH B TPUTOHOMETPUUYECKHUE
HECTaHIAPTHBIX TPUTOHOMETPUUECKUX ypaBHEHHUS, OCYLIECTBIATh
YpaBHEHUSAX 0TOOp KOpHEH
6.4 | TpuronomeTpuuecknue ypaBHEHUs B 1 Pemate ypaBHEHUs! pa3HOTo
3anayax EI'D YPOBHS CJI0KHOCTH
KNMosEI'D
6.5 | Tpuronomerpuueckue HepaBeHCTBA. 1 Pemate ypaBHEHUs! pa3HOTo
[IpumeHeHne CBOWCTB ypoBHs cioxHocTh KMMos
TPUTOHOMETPUIECCKUX (PYHKITUH TIPH EI'D
pelIeHNH YpaBHEHUI M HEPABEHCTB
UTOI'O 34




11 kiaace

Tema 1. MeToabl penieHusi ypaBHeHH U HEPaBEHCTB
YpaBHeHus, cofepKalme Moayib. Ilpuemsl pelieHus ypaBHEHUN ¢ MOYJIEM.
Pewienne HepaBeHCTB, COAEPIKALLUX MOLYIIb.
Tpuronomerpuyeckrue ypaBHEHs U HEpaBEHCTBA. MppallnoOHaIbHBIE YpaBHEHHUS.

Tema 2. Tunbl reoMeTpuYecKNX 3a1a4, METOAbI HX pPelICHHSA
Pemenne nnaHuMeTpudeCcKuX 3a/1a4 pa3aIMuHOro BU/A.

Tema 3. TekcToBble 3a7aun. OCHOBHbBIE THIIbI TEKCTOBBIX 3a71a4. MeTobI pelIeHUus

[TpueMbl pemieHUs] TEKCTOBBIX 3a7ad Ha «paboTy», «IBHKEHUEY, IPOIEHTB», «CMECH,
«KOHIICHTPALIUIO», «IPOMOPIMOHATIBLHOE JIeJICHHUEe». 3alaud B KOHTPOJIbHO-U3MEPUTEIBHBIX
Marepuanax EI'D.

Tema 4. Tpuronomerpus

®opMynsl  TpuroHometrpuu. lIpeoOpaszoBaHWe  TPUTOHOMETPUYECKHX  BBIPAKEHHUHU.
Tpuronomerpuyeckue ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TPUrOHOMETPUUECKUX YPAaBHEHUM U HEPABEHCTB.

Tpuronomerpus B 3agagax EI'D.

Tema S. Jlorapupmuyeckue U NoKa3aTeJbHbIe YPABHEHUS U HEPABEHCTBA
MeTtoapl pemieHus JorapupMHUUECKUX M I0Ka3aTeIbHBbIX YPAaBHEHMH M HEpPaBEHCTB.
Jlorapupmuueckass ¥ MokasaTenbHass (QYyHKOMM, HX CBOWcCTBa. [IpuMeHeHHe CBOWCTB
norapu(pMUUECKOI U OKa3aTeNbHON (QYHKIMM NPU PELICHUH YPaBHEHUI U HEPAaBEHCTB.
Jlorapupmuueckue M IOKa3aTesbHbIE YpaBHEHMs, HEPABEHCTBA, CUCTEMbl YpaBHEHUH U
HepaBeHCTB B 3ajadax EI'D.

Tema 6. MeToab! penieHust 3a1a4 ¢ IapaMeTpoOM
JIuneliHbIe ypaBHEHHs U HEPABEHCTBA C IIAPAMETPOM, IIPUEMBI UX PELLICHHUS.
JlpoOHO-palinoHaIbHbIE YPaBHEHMSI 1 HEPABEHCTBA C MAPAMETPOM, IPHUEMBI UX PEILCHMUS.
KBanpathsiii TpexusieH ¢ mapameTpoM. CBolicTBa KOpHEH KBaJApaTHOTO TPEXUICHA.
KBagpaTHsle ypaBHEHMS C HapaMeTPOM, IPUEMBI UX PEILICHHUS.
[Tapametpsl B 3anagax EI'D.

Tema 7. O0001aK0111€€ TIOBTOPEHHE KYPCAa MAaTEMATUKHU

Tpuronomerpus.

[lpuMeHeHne NPOM3BOAHON B 3aJadax Ha HAXOXJIEHHE HAMOOJBIIETO M HAWMEHBILIETO
3HAYCHUH QYHKIUH.

YpaBHEHMsI U HEPABEHCTBA C TAPAMETPOM.

Jlorapudmuueckue U oKa3aTelbHble ypaBHEHUS U HEPABEHCTBA.

I'eomeTpuueckue 3agaun B 3aganusix EI'D.



TEMATUYECKUM ILIAH

Ne Tema Koun
4eCTBO
4yacos

1 | MeToxsl pemenus ypaBHeHNH 1 HEPABEHCTB 4
2 | Tumel reomeTpUYeCKUX 3a/1a4, METOABI UX PEIICHHS 5
3 TekcroBble 3amaur. OCHOBHBIE THIIBI TEKCTOBBIX 3a71a4. METObl pelIeHUS 5
4 | TpuronomeTpust 5
5 | Jlorapudmuyeckue u nokazarelbHble YPaBHEHUs] U HEPABEHCTBA 5
6 | MeToJpl penieHus 3aa4 ¢ napaMeTpom 5
7 | O6o0maroniee NOBTOPEHUE Kypca MaTEMaTHKU 5
8 | UtoroBoe 3ausiTue 1
nToro 34
YUYEBHO-TEMATHYECKHH ILTAH
Ko OCHOBHBIE BH/IbI Jara
Ne AeSiITeJIbHOCTH YYeHUKA
n/n Pazneu, rema UecTeo (Ha ypoBHe y4eOHbIX
4acoB N . Inan | Pakr
AeHCTBHI)
1. MeToabl pelieHusi yPaBHEHHI U HepaBeHCTB (4 1)
1.1 | YpaBHeHus, coaepxKaiiue MOayb. 1 IIpuMeHATH mpUEMBI
[Ipuemsl pemenust ypaBHEHUN ¢ PACKpPBITUSA MOLYJIA U
MozyJsieM. PelieHne HepaBeHCTB, CBOMCTBAa MOZYJIS B
coJieprKalluX MOAYJIb pELIeHNH ypaBHEHUN U
HEPABEHCTB
1.2 TpuronomeTpuueckrue ypaBHEHUS U 1 Hcnonb3oBaTh 001mue
HEPABCHCTBA IIPUEMBI PEIICHUS
YPaBHEHUH U YaCTHBIE
METOJIbI B PELICHUH
TPUTOHOMETPUUECKUX
ypaBHeHUH. [IpuMeHsTH
METO/Ibl pEIICHUS
TPUTOHOMETPUUECKHUX
HEPABEHCTB
1.3 | UppaunoHanbHble ypaBHECHHS 1 [Ipu pemennn
UPPALMOHAIBHBIX
YPaBHEHUH IIPUMEHSATH
creun(puIeckre MeTobI,
0TOMpaTh KOPHU YpaBHEHUI
1.4 | IlpakTUKyM IO pPELIEHUIO YpaBHEHUM 1
Y HEPABEHCTB
2. Tunbl reomeTpruYecKux 3a1a4, MeTOAbI UX pemieHus (5 4)
2.1 | Pemenue niaHUMETPUYECKHX 3a/1a4 1 Pemartp nnanumeTpudeckue
pa3Iu4HOrO BUAA 3aJja4uu Ha KOHQUrypauuu
¢uryp
2.2 | Pemenue crepeoMeTpHUECKUX 3a1a4 1 Pematp npocreiinie




pa3IUYHOrO BUAa CTepeoMeTpUYecKHe
3a/1a4M pa3Ju4yHOro BUAA
2.3 | I'eomeTpus B 3aa4ax KOHTPOIBHO- 3 Pemate nmnanuMerpuyeckue
U3MepuTeNbHbIX MaTepuanaoB EI'D u CTEPEOMETPUUYECKUE
3a7a4d  pa3HOro  ypOBHS
cnoxHoctu KMMog EI'D
3. TexcroBble 3aqaun. OCHOBHBbIE THIIBI TEKCTOBBIX 3a/1a4. MeToabl pemeHus (5 1)
3.1 | Ilpuemsl pemieHusi TEKCTOBBIX 3a]ad 1 Pemath TekcToBBIC 33124
Ha «paboTy», «IBHKEHUE» Ha «paboTy», «IBHKEHUE»
apuMeTHIeCKUM U
anredpandecKum
crocobamu
3.2 | Ilpuembl pemieHUs] TEKCTOBBIX 3ajad 1 Pematp TekcToBBIE 3a1aUn
Ha «IIPOLIEHTH», «IIPONOPLUOHATILHOE Ha «IIPOLIEHTHI»,
JETICHUE» «IIPOTIOPLIMOHAIBHOE
JeJIeHne» apuPpMETHUECKUM
U anredpanyeckum
crioco0amu
3.3 | [Ipuembl pemieHUs TEKCTOBBIX 3alady 1 Pematp TekcToBBIE 32124
Ha «CMECU», «KOHLIEHTPALIMIO) Ha «CMeCn»,
«KOHIIEHTPALIHIO»
apru(METHUECKUM U
anre0pandecKum
crnocobamu
3.4 | TexcToBbIE 3ama4yll B KOHTPOJBHHO- 2 Pemath TekcToBBIE 33124
U3MEepUTENbHBIX MaTepuanax EI'D Pa3HOTO YPOBHS CIOXHOCTH
K Mos EI'D
apuMeTHIECKUM U
anredpandecKum
crocobamu
4. Tpuronomerpus (5 4)

4.1 | ®opMyIbl TPUTOHOMETPUH. 1 Hcnonb30BaTh GOpMYIIbI
[IpeobpaszoBanue TPUTOHOMETPHH B
TPUTOHOMETPUUECKUX BBIPAKEHUIN npeoOpa3zoBaHuU

TPUTOHOMETPHYECKHX
BBIPAKCHUI

4.2 | TpuroHOMeTpUYECKHE YpaBHEHUS U 1 Hcnonb3oBaTh 001mume

HEPaBEHCTBA MIPUEMBI peLIeHUS
YPaBHEHUH U YaCTHBIE
METO/IbI B PEIICHUU
TPUTOHOMETPUUECKHUX
ypaBHeHUH. [IpuMeHsTH
METO/Ibl pEIICHUS
TPUTOHOMETPHYECKHX
HEPABEHCTB

4.3 | CucteMbl TPUHTOHOMETPHYECKUX 1 Pemate CHUCTEMBI
YPaBHEHUI U HEPABEHCTB. MeTo1bI TPUTOHOMETPUUECKHUX
pernieHus ypaBHEHUH, oTOupaTh

KOpPHU ypaBHEHUM

4.4 | TpuroHoMeTpus B 3a/1a4ax 2 Knaccudunuponatsb

KOHTPOJIbHO-U3MEPUTETbHBIX TPUTOHOMETPHYECKHE




MarepuanoB EI'D

3aga4un B KOHTPOJIBHO-
HU3MCPHUTCIIbHBIX
MaTcpuaaax 1o Tuiam

5. Jlorapudmuyeckue M moKasarejbHble

YPaBHEHUs ¥ HepaBeHCTBA (5 4)

5.1 | Jlorapudmuueckas u mokazaTeabHas 1 AHaTM3UpOBaTh CBOKWCTBA
(GyHKIMH, UX CBOICTBa norapupMUUECKOi n
MOKa3aTeIbHOM (PYHKITHI
5.2 | [IpumeHeHue CBOICTB 2 Pematp norapudmudeckre
Jorapu(MUUEcKor 1 MoKa3aTeabHON U [I0Ka3aTeIbHbIC
GyHKUUMI IPH pelieHNH ypaBHEHUN U ypaBHEHHUSI U HEPABEHCTBA
HEpPaBEHCTB Ha OCHOBE CBOMCTB
byHKIMI

5.3 | Jlorapudmuueckue u nokaszaTenbHbIe 2 Bectu nouck meronos

ypaBHEHHs, HEPAaBEHCTBA, CHCTEMBI pereHus

ypaBHEHHMI U HEPABEHCTB B 3a/1a4ax norapu(pMUUECKUX U

EI'3, meTonb! pemeHus MOKa3aTeJbHBIX YPAaBHECHU,
HEPaBEHCTB, UX CUCTEM,
BKJIFOYEHHBIX B
KOHTPOJIHHO-
M3MEpUTENIbHbIE MaTepHaIb
EI'D

6. MeToabl penieHHs 32124 ¢ mapaMeTpoM (5 4)
6.1 | JIuneiiHble ypaBHEHHSI U HEPABEHCTBA 1 Pemate JIMHEWHBIE

C MapaMeTpoM, IPUEMbI UX PEILCHHUS YpaBHEHHMsS M HEPaBEHCTBA,
coJiepIKaIue mapaMeTp

6.2 | JIpoOHO-panoHaIbHbIE YpaBHEHUS H 1 Bectu nouck perienus

HEpaBEHCTBA C apaMeTPOM, IPHEMBbI IpoOHO-pallMOHATBHBIX
WX PeUICHHUs YpaBHEHHIA U HEPABEHCTB C
napaMeTpom

6.3 | KBagpaTHbIil TpexusieH ¢ mapaMeTpoM. 1 HccnenoBaTh  KBajJpaTHBIH

CBolicTBa KOpPHEN TpexuIeHa TPEXWIEH C ITapaMEeTPOM Ha
HAJINYME KOPHEN

6.4 | KBagpaTHble ypaBHEHUS C 1 UccnenoBate  KBagpaTHbIE

napaMeTpoM, IpUEMbl UX PELICHHUSI. YpaBHEHMsI C HapaMeTpaMH.

6.5 | [lapamerps B 3amayax EI'D 1 Pewmate YpaBHEHUS c
napaMeTpaMu pasHoro
YPOBHSI CII0KHOCTH

7. O6o01mawiee MOBTOPeHNE Kypca MaTeMaTuKH (5 1)

7.1 | Tpuronometpus 1 Pemars
TPUTOHOMETPHUYECKHUE
3aJaud M3  KOHTPOJIBHO-
W3MEPUTENBHBIX
Matepuanos EI'D

7.2 | IlppumeHeHue MPOU3BOIHOM B 3a1a4ax 1 Pemats 3amaun Ha

Ha HaX0XJIeHHe HauOOJIbIIEro U HaXO0XXJ€HUE HauOOJIbIIEro
HAMMEHBIIETO 3HAYCHUN (PYHKITUH Y HAUMEHBILIETO 3HAUYCHUH
(YHKLUH 10 aITOPUTMY
7.3 | YpaBHEHUS U HEPABEHCTBA C 1 O600maTe u
napamMeTpamu CHCTEMaTH3HPOBAThH

MIPUEMBI PEILICHUS
YpPaBHEHUH U HEPABEHCTB C
rnapaMeTpamu




7.4 | JlorapudmMuyeckue U MoKa3aTeIbHbIC 1 AHaIu3upoBaTh METOJIbI
ypaBHEHUS U HEpaBeHCTBA. MeTobl pereHust
UX pelIeHus JorapuPpMUUECKUX u
MOKa3aTeJIbHBIX YpaBHEHUN
7.5 | 'eomerpuueckue 3ajauu B 3a1aHUAX 1 AHanu3upoBaTh KHMBs1
EI'D EI'D u BBIICJIUTD
reOMETPUYECKHE 3aJa4YH 10
TUTIAM
UTOIro 34




Onucanue yueOHO-MeTOANYECKOr0 M MATEPHAIBLHO-TEXHHYECKOr0 o0ecrneyeHust
o0pa3oBaTeIbHON AeSITeJJbHOCTH

Ilepeyennb pexoMeHayeMbIX Y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 10NOJHUTEIbHOMN
JIMTEPATYpPhI 1JIsl 00yUYalomerocs

OcHOBHbIE€ HCTOUYHHUKM:

1.

MaremaTuka: anrebpa U Hayaja MaTeMaTHUECKOro aHaiu3a, reomerpus. I'eomerpus. 10-11
KJIacChI: y4e0./171s1 o01ieo0pa3oBaTeNbHBIX OpraHu3anuii: 6a30Bbii u yrayon. Yposuu /JI.C.
AtansicsaH u 1p.— M.: [Ipocsemenue, 2014.

Marematuka: anreOpa U Havajga MaTeMaTHYECKOrO aHAIM3a, reoMeTpusi. AnreOpa U Havasa
MaTemaTrdeckoro ananusa. 10-11 kmaccel: y4e6.muist 00meo0pa3oBaTeIbHBIX OPTaHU3aINN:
6a30Bbiii 1 yriyon. Yposuau /ILL.A. Anumos u ap.— M.: [Ipocsemenue, 2015.

JIOHOJIHHTCJILHI)IC HCTOYHUKMH:

3.

8.

9.

Anre0Opa u Havajla MaTeMaTuyeckoro ananusa. Junakrtuyeckue Marepuansl. 10 u 11 knacc:
nocobue s 001eo0pa3oBaTeIbHBIX OpraHu3aluii: 0a3oBbId W yriayos. ypoBHHW/M.U.
[Ma6ynun.—M.: Ilpocsemienue, 2014.

I'eomerpus. unaktuueckue matepuainsl. 10 kimacc: mocoOue s 001ieo0pa3oBaTeIbHbBIX
opraHuzanuii: 6a3oBeiil u yriuyos. yposau/ b.I'. 3uB.—M.: [Ipocsemienue, 2014.

I'eomerpust. unaktudeckue marepuainbl.ll kmacc: mocoOue mmsi oOmieoOpa3oBaTeIbHBIX
opranu3zanuii: 6a3oBblii u yriy6ia. yposau/ b.I'. 3uB.—M.: [Ipocsemenue, 2014.

l'eometpusi. PabGouast Terpamp. 10 kmacc: mocobue st oOmieoOpa3oBaTeIbHbIX
opranu3zanuii: 6a3oBblii u yriyosa. yposau/ FO.A. I'nazkos u np. — M.: [Ipocsemenue, 2014.

['eomerpus. Pabowas Terpaap. 11 kmacc: mocobue st 00IIe00pa3oBaTENbHBIX
opraHu3aiuii: 6a3oBeIii u yrinyour. yposau/ B.®. Byry3os u ap. — M.: [Ipocsemenue, 2014.

EI'D, wmaremaTtuka, 0a30BbIii ypOBEHb, THIIOBBIE OJK3aMEHAIIMOHHbIE BapHaHThl, 30
BapuaHToB, Amenko N.B., 2015

CemenoB A.JI. EI'D : 3000 3anau ¢ orBetamu 1o maremaTuke. Bee 3aganus rpynmst B /AJL
CemeHnos, 1.B. fmenko u ap.- M.: U3narensctBo «Ik3amen», 2014.

IIporpaMmmHoO-MeTOAMYEeCKOE ODecTIedeHne

1.

2.

4.

5

@®enepanbublii 3akoH 0T 29.12.2012  Ne273 — ®3 «O06 obpazoBanuu B Poccuiickoit
Denepaunny;

[Tpuka3z Munobpuayku Poccun ot 17.05. 2012 1. Ne413 «O06 yTBepknennu (eaepanbHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIHHOIO CTaHIAPTa CpeiHero ooiero oopazoBaHus";

[TuceMo Mwunobnayku Poccum ot 07.08.2015 1. Ne08-1228 «O HampaBieHUU
pexkomMeHaanmit» (BMecte ¢ «METOJUYeCKUMH PEKOMEHIAIMSIMU 0 BOMPOCAaM BBEIACHHUS
dbenepalbHOTO0 TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa OCHOBHOTO OOIIIETro
o0pa3oBaHUs»);

Pacnopsikenne IlpaBurensctBa PD ot 24.12.2013 1. Ne 2506-p «OO0 yTBEpKICHHUH
Konnenmun pazsutus MateMaTudeckoro oopazoBanus B Poccuiickoit deneparmmy;

. Ilpuxaz MunoOpuayku Poccun ot 31.03.2014 «O06 yTrBepkneHun ¢GeaepalbHOrO MepeyHs

y‘I€6HI/IKOB, PCKOMCHAYCMBIX K UCIIOJIb30BAHUTIOY.

JueKkTpoHHble U UHTEpHET pecypcehl:

1.

NG~ wWMN

http://school-collection.edu.ru/ (Marepuanel 10 MaTeMaTtuke B EIWHOW KOJJICKIHH
M (HPOBBIX 00pa30BATEIBHBIX PECYPCOB);

http://fcior.edu.ru (PenepanbHblil HEHTP HHPOPMAITMOHHBIX 00PA30BATEILHBIX PECYPCOB);
http://www.bymath.net (Bcst amemenTapHas MaTeMaTHKa)

http://www.graphfunk.narod.ru/ (I'paduku pyrakumii);

http://www.uztest.ru (EI'D mo maremaTnke: OArOTOBKA K TECTUPOBAHHMIO);
http://www.matburo.ru/literat.php (Haydno-momnynsipHbie KHUTH 110 MaTEeMaTHKE)
www.fipi.ru (OUITU:Eauublit rocyaapcTBEHHbIH 9K3aMEH);

http://www.terver.ru/ (CrnpaBoYHMK IO MaTeMaTHKe, IIKOJbHAS MaTeMAaTHKa,BBICIIIAs
MaTeMaTHKa);



http://www.graphfunk.narod.ru/
http://www.uztest.ru/
http://www.matburo.ru/literat.php
http://www.fipi.ru/
http://www.terver.ru/

9. http://www.allmath.ru (Bcs maTemaTika B OJTHOM MECTE);

10. http://www.math-on-line.com (3anumarenbHas MaTeMaTHKa - MIKOJbHUKAM (OJUMITHA/IBI,
UI'Pbl, KOHKYPCHI I10 MATEMATHKE))

11. http://www.mathtest.ru (MaremaTrka B IOMOIIb IIKOJBHUKY M CTYACHTY (TECTBI IIO
MaTemaTuke online));

12. http://reshuege.ru/ (Pemry EI'3.06pa3oBartenbHblil mopTat i moaArotoBku k EI'D);

13. http://pedsovet.su/load/ (ITexcoBeT, MaTeMaTHKA);

14. http://infourok.ru/ (Bumeoypoku 1mo MaTeMaTHKe);

15. www.festival.1september.ru (I uxy Ha ypok MaTeMaTHKu (METOANYECKUE pa3pabOTKN);

Onucanue MaTepraIbHO-TEXHUYECKOr0 ofecredeHnsi 00pa3oBaTeIbHOI0 Mpouecca
Peanu3zanus nporpaMMbl JUCIUIUIMHBI TpeOyeT Hanu4yusi yueoHoro kabunera MareMaTuky.
ObopynoBanue yueOHOTo KabUHeTA!

— ayaWTopHas JOCKa C MAarHUTHOW TIOBEPXHOCTHIO U HAa0OpOM MNPHUCHOCOONIEHUM s

KpeTIeHHUs TaOJIuII;

— IMOCaJI0YHbIE MECTa MO KOJUYECTBY CTYACHTOB

- pabouee MeCTO MpEenoaaBaTes;

— HarJIaHbIe MOcoOus (MOAENM MHOTOTPAHHUKOB, MOJIEIH TEJl BPAIlEHUS);

— KOMIUIEKT KOMIBIOTEPHBIX MPE3CHTAIIHI;

— KOMIUIEKT HWHCTPYMEHTOB KJIACCHBIX: JIMHEWKa, TpaHCHopTup, yroabHHK (30°, 60°),

YrOJIbHUK (45°, 45°), nupKyib;

— KOMIUIEKT MOPTPETOB JJIs KabuHeTa MaTeMaTukH (15 mopTpeToB).

- KommnexT Tabnui mo anredpe 1 HayajgaM MaTeMaTHYEeCKOTO aHAIN3a U T€OMETPHUH.
Texuuueckue cpeacTBa 00y4eHU:

— KOMIBIOTEP C JIMIIEH3NOHHBIM IMPOTPAMMHBIM 00€CTICYCHUEM;

— IIPOEKTOD;

— UWHTEpaKTHBHAs JI0CKa,

— TIpHUHTED.


http://www.allmath.ru/
http://www.math-on-line.com/
http://www.mathtest.ru/
http://reshuege.ru/
http://pedsovet.su/load/
http://infourok.ru/
http://www.festival.1september.ru/
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