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HHOACHUTEJIBHAA 3AIIMCKA

MareMaTiKa TPaKTHYECKHM €IUHCTBEHHBIM y4eOHBIA TpeaMeT, B KOTOPOM 3aJadu
UCIOJB3YIOTCS M Kak LeJb, U KaK CPEeJICTBO OOyuYeHMs, a WHOIA U Kak IMpeIMeT H3y4YeHUs.
OrpaHM4eHHOCTb YYHUTENs BpPEMEHHBIMM paMKaMH YpPOKa M BpPEMEHEM H3Y4YEHMsI TEMBI,
HAIlleJICHHOCTh YYMTENsl M y4allluXcsl Ha JOCTHXEHHE OMmKalImx Lened, K COXaJeHHI0, Majo
CIIOCOOCTBYET PEIICHHIO Ha YPOKE 3a7ay TBOPYECKOTO XapakTepa, HECTaHJApTHBIX 3ajad, 3a/1ad
MOBBIIIEHHOI'O YPOBHS CIIOHOCTH, IPU PEIIEHUH KOTOPbIX HEOOXOAMMBI 3HAHMS DPa3/EloB
MAaTE€MAaTHUKH, BBIXOIAIIUX 3a IIPEJeNbl LIKOIBHOIO Kypca.

[IpencraBnenHas nporpamma «PemieHue 3afad MOBBIIEHHON CIOXHOCTH» IIPENIOJIaract
pelIeHHe JOTOJIHUTENbHBIX 33/1a4, MHOTHME M3 KOTOPBIX IMOHAMO0SATCS Kak IMpH IOATOTOBKE K
sK3aMeHaM, B yacTHocTu EI'D, Tak u nmpu yuebe B BhICIIMX y4eOHBIX 3aBeAeHusX. [Ipennararores k
PAaCCMOTPEHMIO CIIEAYIOLIME BOIPOCHl Kypca MAaTEMAaTHUKH, BBIXONAIIME 33 PaMKHU IIKOJIBHOMU
IIPOrPaMMBbl:  PALMOHAJIBHBIE W HWPpPAalMOHAIBHBIE 3aJayd C IapaMeTrpamy; IPUMEHEHHE
IIPOM3BOJHON INpPH aHAIW3E€ M PEUICHUM 33Jad C IapaMeTpaMH; YpaBHEHMS M HEPABEHCTBA HA
OFPaHUYEHHOM  MHOXKECTBE;,  OOpaTHble  TPUIOHOMETpUYECKHE  (YHKIMH; HpPUMEHEHHE
rpauyecKoro MEeTo/1a MpH PeLIeHUH 3314 ¢ IapaMeTpamMu U Jp.

«Pemenne 3aa4 MOBBIIIEHHONW CIOXHOCTW» NPEACTABIEH B BUJIEC NPAKTUKYMa, KOTOPBIN
II03BOJIUT CUCTEMATU3UPOBATh U PACIIUPUTH 3HAHMS yJalIUXCs B PELICHUH 33]a4 110 MaTEMaTUKE U
[I03BOJIUT HAyaTh LI€JICHAIIPABICHHYIO IOATOTOBKY K cAaue sk3ameHa B popme EI'D.

[Tporpamma «Pemienue 3aa4 MOBBIIIEHHON CI0XHOCTUY» MpeAHa3HaueHa il yyamuxcs 10-
11 kimaccoB, paccuntana Ha 68 yacoB (34 vaca B 10 kiacce, 34 yaca B 11 kiacce).

Heab Kypca - co3manue yciuoBuid Uit (GOPMUPOBAHUS W PA3BUTUSA Y OOYJAFOIIMXCS
caMOaHaIM3a M CHCTEMaTU3allid IIOJYyYEHHBIX 3HAHWM, MOATOTOBKA K HMTOTOBOM aTTecTalud B
dopme EI'D.

3agaum Kypca:

e (opmMupoBaHHE U pa3BUTHUE Yy CTAPIICKIACCHUKOB AHAJUTHYECKOIO U JIOTHYECKOIO
MBIILIJIEHUS] IPU IPOEKTUPOBAHUY PELICHUS 3aa4u;

e pacumIMpeHHue U yriayOleHHe Kypca MaTeMaTHKU;

e (opMupoBaHHE OIBITa TBOPUYECKOW MAEATEIHOCTH YYAIIMXCSl 4Yepe3 HCCIe0BATENbCKYIO
JEeATEIbHOCTD IIPH PEIICHUU HECTAaHAAPTHBIX 3a4a4;

e (opMupoBaHue HaBblka paOOThl C HAY4YHOH JHUTEpaTypoil, MCIONb30BAHUS DPA3TUUYHBIX
MHTEPHET-PECYPCOB;

e pa3BUTHE KOMMYHHMKAaTHBHBIX M  OOLIey4eOHBIX HaBBIKOB pPabOTBl B  TpYIIE,
CaMOCTOSITENIbHOM pabOThl, yMEHUI BECTH IUCKYCCHUIO, apTYMEHTUPOBATH OTBETHI U T.J.
PaccunTannas Ha 68 yacoB, mporpaMma MOKeT ObITh pean3oBaHa 3a 2 yueOHbIX roja B 10-

11 kiaccax, o 1 yacy B HeJie0 HA MPOTHKEHUU 4-X TTOTYTOIUM.

IIpennonaraembie pe3yabTaThbl.

N3yuenne naHHOTO Kypca 1aeT yqaluMcst BO3SMOKHOCTD:

e TIOBTOPUTH M CHCTEMAaTU3UpPOBATh paHEE W3YYEHHBI MaTepuall WIKOJBHOTO Kypca
MaTeMaTHKH;

e OCBOWTb OCHOBHBIE IIPUEMBI PEIICHUS 3a/1a4;

e OBJIAJIETh HABBIKAMHU IOCTPOEHUS W aHAIM3a IPEANOIaraéMoro penieHus: MOCTaBICHHOU
3a/1a4y;

e TI03HAKOMMTHCS M MCIOJIb30BaTh HAa MPAKTUKE HECTAHAPTHBIE METOBI PEIICHUS 3a/1a4;

e TIOBBICUTb YPOBEHb CBOEH MaTEMaTHMYECKONM KYyJIbTYpbl, TBOPYECKOTO Ppa3BUTHI,
MMO3HABATEILHON aKTUBHOCTH;

e IIO3HAKOMUTHCS C BO3MOXKHOCTSIMHU MCIOJIb30BAHUS AJIEKTPOHHBIX CPEJICTB O0YUYEHHUS, B TOM
quclie THTEPHET-PECypPCOB, B X0/1€ IOJrOTOBKU K UTOTOBOM aTTectauuu B popme EI'D.



OBILIASA XAPAKTEPUCTHUKA KYPCA

«Pemenue 3a7ay MOBBIIIEHHOW CIOKHOCTU» COOTBETCTBYET TpeOoBaHUsM DenepalibHOTO
rOCYJapCTBEHHOTO CTaHJapTa | MpeIHa3HA4YeH Ui PacUIMpeHHs 3HAHWK Mo ajredpe M Havaiam
MareMaThyeckoro aHamusza W reomerpuu B 10-11 kiacce Ha yriyOseHHOM ypoBHe. AnreOpa
HalelneHa Ha (OpPMHUPOBAHME MATEMAaTHUECKOTO ammapara JUis pelIeHus 3aJad U3 MaTeMaTHKH,
CMEXHBIX MPEIMETOB, OKpYXKaloUlell pealbHOCTH. S3bIK anreOpbl MOJYEPKUBACT 3HAUCHUE
MaTEeMaTUKU KaK $3bIKa JUIsl TOCTPOEHUS MAaTEMaTHMUECKUX MOJIEJIEH, IpOLIECCOB U SBJICHUMN
peanbHOro Mupa.

OnHOIl W3 OCHOBHBIX 3aJau W3YyYeHHs anreOpbl SBIAETCS DPAa3BUTHE AITOPUTMUYECKOTO
MBIIUJICHUS, HEOOXOAMMOIO, B YAaCTHOCTH, JJIsi OCBOGHHUA Kypca HWHGOPMATUKU; OBJAJCHUE
HaBBIKAMU JENYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHne cUMBONIHYECKHX (DOPM BHOCHUT CBOM
creru(pUUecKuii BKJIaJ B pa3BUTHE BOOOPaKEHUS, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Jpyroii BakHOM 3agauedl u3yueHUs aiureOpbl SBISETCS MONY4YeHHE OOy4aroIUMUCS
KOHKPETHBIX 3HaHMA O (DYHKIHMAX KaKk BaKHEHIeHd MareMaTH4eCKOW MOJEeNH Ui OMHCAHUA U
HCCIEA0BaHUSA pa3HoO0pa3HBIX IIPOLIECCOB (paBHOMEpPHBIX, PaBHOYCKOPEHHBIX,
HKCIIOHEHIIMATBHBIX, MEPUOJUYECKUX U JIp.), A7 QOPMHUPOBAHUS Y y4allUXCS MPEACTaBICHUN O
pPOJIM MATEMATUKHU B PA3BUTHH [IUBUIIU3AIMH U KYJIbTYPHI.

W3ydeHue anreOpbl 1 HaYaJl aHaIKM3a B CTapIIIeH 1IKOJIEe OCYIIECTBIAETCS HA ABYX YPOBHSIX -
06azoBoM u mpoduabHOM (YriyOia€HHOM), KaXKIbIH M3 KOTOPBIX HMMEET CBOIO crenuduky B
3aBHCHMOCTH OT 00pa30BaTeIbHBIX NOTPEOHOCTEH 00YyUarOIIUXCS.

Otmnuns Kypca «AnreOpsl M Havyall aHajiu3a» Ha 0a30BOM YPOBHE OT TOTO K€ Kypca Ha
npoUILHOM ypOBHE 3aKJIIOYAIOTCSl B TOM, YTO OAMH U TOT K€ MAaTeMaTUYeCKUH marepual B
MEPBOM CJy4ae CIYXUT TJaBHBIM 0O0pa3oM CpEICTBOM pAa3BUTHUSl JIMYHOCTH OOYYArOIIUXCH,
MOBBIIIEHUS UX OOLIEKYIbTYpHOTO YpOBHs. Bo BTOpoM ciydae BO I1aBy yria CTaBUTCS pa3BUTHE
MaTeMaTHYECKUX CIOCOOHOCTEW OOydaroluXcsi U COXPAHEHHE TPAIUIIMOHHO BBICOKOTO YpPOBHS
POCCHUHCKOTO MaTeMaTH4ecKOoro o0pa3oBaHMs. OTH OTIUYMS TPOSBIATHCS B y4eOHOM
NESTeIbHOCTH: 3TO, HANpUMEp, pa3IMYHbIl YpOBEHb U3JIOKEHUS MaTepuana U HEKOTOpoe
paciidpeHue CoJep)KaHus Kypca B Kiaccax ¢ YrIyOJNeHHBIM HM3y4yeHUEM, pa3nyHas TIyOuHa
M3y4YeHUsl KIIOYEBBIX IMOHATUM, KAa4eCTBEHHBIC pa3IMuus B 3aJadyHOM Marepuaine. lloatomy
oOyuaroluecsi, UMEIOIINE SIPKO BBIPAKEHHYIO CKIIOHHOCTh K 3aHATHSM HAayKOH, M B YAaCTHOCTH K
MaTeMaTUKe, MOTYT TIOJYYUTh BO3MOKHOCTH Pa3BUTHUSI CBOMX CIIOCOOHOCTEH. st 3TOM Kareropuu
oOyuatonuxcst OynyT MpeIoKHBI TEMbI CAMOCTOSATENBHBIX HCCIEI0BaTEIbCKUX padoT. HekoTopsie
U3 HUX TPEeAyCMOTPEHBI B IpOrpaMMe JUIsl YIIIyOJI€HHOTO YPOBHS.

l'eomeTpuss — OAMH U3 BAKHEHIIMX KOMIIOHEHTOB MaTEeMaTHYeCKOro oOpa3oBaHUs,
HeoOXoauMast 1Jisi IPUOOPETEHUST KOHKPETHBIX 3HAHUNA O TPOCTPAHCTBE U MPAKTUYECKH 3HAYUMBIX
yMeHU, (GOpMHpOBaHUS S3bIKA OMUCAHHS OOBEKTOB OKPYKAIOIIET0 MHpa, AN Pa3BUTHUSA
MIPOCTPAHCTBEHHOTO BOOOpaXEHUS M MHTYUIIMU, MATEMATHYECKON KYJIbTYPHI, IS CTETUYECKOTO
BOCIIUTaHUs ydamuxcs. M3yueHne reoMeTpuu BHOCUT BKJIJl B PA3BUTHE JIOTUUECKOTO MBIIIJICHUS,
B (hopMHpOBaHHE MOHATHS 10Ka3aTEIbCTBA.

Takum 00pa3oM, B X0J€ OCBOSHHUS COJEp)KAHUS Kypca ydalldecs MOTy4aroT BO3MOXKHOCTH
pa3BUTh NPOCTPAHCTBEHHBIE NPEJACTABICHUS U HM300pa3UTENIbHbIE YMEHMS, OCBOUTH OCHOBHBIE
(aKThl U METOJBI CTEPEOMETPHH, U3YUYUTh CBOMCTB MPOCTPAHCTBEHHBIX TEJ, HAYYUTbCS TPUMEHSThH
MOJTYYCHHBIC 3HAHUS JUTs pEIICHUS TPAKTUUECKHX 3a/1a4.

OIIMCAHHME MECTA YYEGBHOI'O IPEJMETA B YYEBHOM IIVIAHE
B 6a3ucHoM y4eOHOM IUTaHE Ha 3JICKTHBHBIM Kypc MO MaTeMaTHKe OTBOAMTCSA | 4ac B
HeZenro, Bcero 34 yaca B roj, 3a 2 roga — 68 gacos.



JIMYHOCTHBIE, METAITPEJIMETHBIE U TIPEJIMETHBIE PE3YJIbTATbBI
OCBOEHMS YYEBHOI'O ITPEIMETA
[IporpamMma obecrieuynBaeT OTpPaKEHHE CICAYIOIIUX pe3yIbTaTOB OCBOCHUS Y4EOHOrO

IpeaMeTa:
JIMYHOCTHBIE:

c()OPMUPOBAHHOCTh  IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAYKH U OOILIECTBEHHOM MPAaKTUKU, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYp, a
TaKkKe pa3IHYHbIX (OpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAaHHE CBOEro MecTa B
MOJIUKYJIBTYPHOM MHPE;

c()OPMUPOBAHHOCTh OCHOB CaMOPa3BUTHUS W CAMOBOCIUTAHHS B COOTBETCTBHH C
o0I1eYeI0BeYeCKUMU IIEHHOCTSIMU M HeallaMU TPaKJaHCKOro OOIIEecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOSITEJIbHOM, TBOPUECKOM U OTBETCTBEHHOU JIEATEIbHOCTH;
TOJIEPAHTHOE CO3HAHUE U MOBEACHHUE B MOJUKYJIHTYPHOM MUPE, TOTOBHOCTh M CLIOCOOHOCTh
BECTH JIUAJIOT C JPYTHMH JIFOJbMH, JTIOCTHTaTh B HEM B3aMMOIIOHUMAHWS, HAXOUTh OO0IINe
e U COTPYTHUYATD IS UX TOCTHXKEHUS;

HABBIKM COTPYAHHYECTBA CO CBEPCTHUKAMHM, JETbMU MIIAJIIETO BO3pacTa, B3POCIBIMH B
o0pa3oBaTenbHOl, OOLIECTBEHHO IMOJIE3HON, Y4eOHO-HCCIIEeI0BATENbCKONW, MPOCKTHOW H
JIPYTHX BUIAX JACSITEIHLHOCTH;

HPABCTBEHHOE CO3HAHME U TIOBE/IEHNE HA OCHOBE YCBOCHHUS 00IIEUETIOBEUECKHUX [IEHHOCTEI;
TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHWIO, B TOM 4HCIE CaMOO0Opa30BaHUIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICUTHOW MTPO(hecCHOHATEHOM U OOIIECTBEHHON JACSITEITLHOCTH;

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOUYasi 3CTETHKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, OOIICCTBEHHBIX OTHOIICHHIA,

OCO3HaHHBII BBIOOp Oymymiedt mpodeccun U BO3MOXKHOCTEH peau3alid COOCTBEHHBIX
JKU3HEHHBIX TUTAHOB; OTHOIICHHE K MPO(PECCHOHAIBHON JESITeTbHOCTH KaK BO3MOXKHOCTHU
y4acTusi B PEUICHUH IHYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npooiieM.

MeTanpeaMeTHbIe!

YMEHHE CaMOCTOSITEIbHO OMNPEACNATh IeIH JICITeIbHOCTH W COCTAaBJISITh  ITUTAHBI
NEeSTENIbHOCTH; CaMOCTOSITENbHO OCYIIECTBISATh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH
JeSITEIIbHOCTh; MCIOJIE30BaTh BCE BO3MOXKHBIC PECYpPCHI IS JIOCTHIKCHHUS TOCTaBICHHBIX
HeNnel ¥ pearn3alud MIAHOB JesTebHOCTH; BEIOUPATh YCIEUIHbIE CTPATETUH B PA3THYHBIX
CUTYAITUSX;

YMEHHE TPOAYKTMBHO OOIIATbCS U B3aUMOJICHCTBOBaTH B MPOIECCE COBMECTHOMU
JESTCIIbHOCTH, YYHUTHIBATh TIO3HMIIMH JIPYTHX YYAaCTHUKOB JIEATCIBHOCTH, 3((HEKTHBHO
pa3pemniaTh KOHQIUKTHI;

BJIQJICHHE HaBBIKAMHM I[103HABATEIbHOM, Y4eOHO-MCCIEIOBATENbCKOW U MPOEKTHOU
NEeSTEIbHOCTH, HaBBIKAMH pa3pellieHusi MpoOsieM; CIOCOOHOCTh H TOTOBHOCTh K
CaMOCTOSITCILHOMY TIOMCKY METOJIOB pEIICHUS TPAKTHYCCKUX 3aj]ad, NPHUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSTEIbHOW HWH(OPMAIMOHHO-TTO3HABATEIIBHON
NEeSTENIbHOCTH, BKIIOYas yMEHHE OpPUEHTHPOBATHCS B  PA3IUYHBIX  HCTOYHUKAX
nH(GOpPMAIINU, KPUTHUSCKH OICHUBATHL U MHTEPIIPETHPOBATh HHPOPMAITHIO, TTOTyJaeMYI0 U3
Pa3IMYHBIX UCTOYHUKOB;

YMEHHE HCITOJIb30BaTh CPEJICTBA WH(POPMAITMOHHBIX W KOMMYHHKAITHOHHBIX TEXHOJIOTHA
(manee- KT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIIMOHHBIX 3a7a4 C
coOmoeHreM  TpeOOBaHWW  DPTOHOMHUKHM, TEXHUKH  O€30MAaCHOCTH,  THTHCHBI,
pecypcocOepexeHusi, TMPaBOHBIX M  JTUYECKUX HOPM, HOpPM HH(OpPMAIIMOHHOU
0€30MacHOCTH;

YMEHHE CaMOCTOSATEIBHO OIICHHBATh M MPUHUMATh PEUICHHS, OMPEICISIONINE CTPATETHIO
MOBE/ICHHUS, C YIETOM TPakIaHCKUX M HPABCTBEHHBIX [[EHHOCTEH;



BJIAACHUEC A3BIKOBBIMU CPEACTBAMU - YMCHHUE SACHO, JIOTUYHO W TOYHO HU3JIaraTb CBOIXO TOYKY
3pCHUA, UCII0JIb30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA,

BJIaICHUEC HaBbIKaMU MO3HaBaTeILHOMN pe(bJ'IeKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX ,HCfICTBHfI
U MBICIIMTCIIBHBIX IIPOHCCCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, T'paHull CBOCTO 3HAHHUA U
HE3HaHWs, HOBBIX IIO3HABATCIIbHBIX 3a4a4 U CPEACTB UX JOCTUIKCHU.

NpeaAMETHBIC:

c(OpMUPOBAHHOCTh NPEJICTABICHUNA O MaTeMaTHKe KaK 4acTh MHUPOBOM KYJIbTYpbl U O
MecTe MaTeMaTHKH B COBPEMEHHOH LMBWIM3AalMM, O CIOCO0AaxX ONUCAaHUsA Ha
MaTEMaTUYECKOM SI3BbIKE SIBJICHUN PEAIbHOTO MUPA;

c()OpPMUPOBAHHOCTh TPEICTABICHUA O MAaTEMaTUYECKHX TMOMSATHSX KaK O BaKHEHIIMX
MaTE€MaTUYeCKUX MOJEIAX, MO3BOJSIFOUIMX ONMCHIBATH M HM3Yy4yaThb pa3HbIE IPOLIECCHl U
SABJICHUS; TOHUMAHHWC BO3MOKHOCTH AKCHOMATHUYCCKOI'O IIOCTPOCHHA MATCMATHYCCKUX
TEOpUI;

BJIQJICHHE METOJaMH JI0Ka3aTeJIbCTB M AJITOPUTMOB pELIEHUS; YMEHHUE HUX IPUMEHSTH,
MIPOBOJIUTH JJOKA3aTEJIbHbIE PACCYKICHUS B XO/I€ PELICHUS 3a]1a4;

BJIaACHUC CTaHAApPTHBIMU HpI/IéMaMI/I peliCcHrd pPalMOHAJIIBHBIX HHUPPALMOHAJIBHBIX,
MOKa3aTeJIbHbIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTCPHLIX IIpOrpaMM, B TOM 4YHCIIC IJIsI IIOHMCKa IIYTHU
pELIeHUs U WUTIOCTPALUU PEICHUS] YPAaBHEHU U HEPABEHCTB;

c()OPMUPOBAHHOCTh TPEJCTABICHUNA 00 OCHOBHBIX TIOHATHSAX, HIEAX M METOAax
MaTeMaTU4YeCKOro aHaJln3a;

BJIaACHUC OCHOBHBIMU IMOHATHAMU O INIOCKUX W HPOCTPAHCTBCHHBIXI'COMCTPUICCKUX
durypax, HUX OCHOBHBIX CBOMCTBax; C(OPMHPOBAHHOCTH YMEHHUS paclo3HaBaTh Ha
YepTekax, MOJEISX U B pEIbHOM MUPE T€OMETpHUECKUE (PUTYPBI; MPUMEHEHUE U3YIEHHBIX
CBOWCTB reoMeTpHUecKuX GUryp u GopmyI JUlsl perieHus: FeOMeTPHUECKUX 3a/1a4 U 3a/1a4 C
MPAKTUYCCKUM COJACPIKAHHUEM,

c(OpPMHPOBAHHOCTh MPEJICTABICHUN O Mpolleccax M SIBICHUSIX, UMEIOIUX BEPOSATHOCTHBIN
XapaKkTep, O CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B p€aJIbHOM MHPE, 00 OCHOBHBIX HMOHSTHIX
DJIIEMEHTAapHOM TEOpUU BEPOSATHOCTEW; YMEHMI HaXOAWTb M OLEHUBATb BEPOSATHOCTU
HACTYILICHUA COOBITHH B HpOCT@fIHIHX MPAKTUYCCKUX CUTyalusaxX W  OCHOBHBIC
XapaKTEpUCTUKHU CIIy4allHbIX BEJIUYHH;

BJIAAICHUC HABbBIKAMHW HCIIOJB30BaAHUA T'OTOBBIX KOMIIBIOTCPHBIX IMPpOrpamMm IpH PCIICHHUU
3az1ay;

c(OpMUPOBAHHOCTh IPEICTABICHUH O HEOOXOAUMOCTH J0Ka3aTeNbCTB NP 00OCHOBAHUU
MaTEMAaTUYECKUX YTBEPXKIEHUH M pOJIM AKCUOMATHKH B IPOBEACHHUM JEAYKTHBHBIX
paccyXJIeHHUI;

c(OpMHPOBAHHOCTh MOHATHMHOTO ammapaTa Mo OCHOBHBIM pa3jeiiaM Kypca MaTeMaTHKH;
3HaHUU OCHOBHBIX TeopeM, (opMyln M yMeHHS' HUX MPUMEHSTh, yYMEHHS J0Ka3bIBaTh
TEOpEeMbI U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PEIICHNUs 3a/1ay;

c(hOpMUPOBAHHOCTh ~YMEHHMM  MOJICTUPOBATh  pEAJbHBIE  CUTYyallMH, HCCIIEI0BATh
IIOCTPOEHHBIE MOJENIN, HUHTEPIIPETUPOBATH MTOJIYYEHHBIN PE3YJIbTaT;

c(hOpMUPOBAHHOCTh MPECTABICHUN 00 OCHOBHBIX MOHATHSIX MAaTEMaTHYECKOTO aHaln3a U
UX CBOWCTBaX, BJIAJICHUE YMEHHUEM XapaKTepHU30BaTh MOBeACHUE (DYHKIMI, UCIIOIb30BaHNE
MOJIYYCHHBIX 3HAaHUH JJI1 OITUCAaHUSA U aHaJIM3a PCaJIbHBIX SaBI/ICHMOCTefI;

BJIQJICHUE YMEHMSIMM COCTAaBJICHHS BEPOSITHOCTHBIX MOJIENEH 10 YCIOBHIO 3aJauyd U
BBIUMCJIEHHS] BEPOSITHOCTH HACTYIUIEHHsSI COOBITHI, B TOM YHCIIe C IPUMEHEHHEM (GopMyIl
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUHU BEPOATHOCTEH; MCCIIEAOBAHUS CITy4aifHBIX
BCJIMYHH I10 UX PACTIPCACIICHHUIO.



COIAEP XAHHUE IMNPOI'PAMMBbI
10 kaacc

Tema 1. IlpeoOpa3zoBanue ajiredOpandecKux BbIpaKeHUi
AnreOpanyeckoe  BBIpaXKCHHE. ToxecTno. ToxnecTBeHHbIE  NPeoOpa3OBaHHS
anredpandeckux BbIpakeHui. Pa3nuuHbie criocoObl TOKIECTBEHHBIX MPEOOPA30BAHMIA.

Tema 2. MeToabl pelieHUus1 ajaredpanyecKux ypaBHeHUd 1 HEPABEHCTB
VYpaBHenue. PaBHocuibHblE ypaBHeHUs. CBOMCTBAa PaBHOCWIIBbHBIX ypaBHEHHH. [Ipuemsl
pelIeHUsT ypaBHEHHUH. YpPaBHEHHs, colepkamue Monyib. IIpueMbl M METOABl pelieHus
YPAaBHEHUI U HEPABEHCTB, COACPKAIIMX MOIYJIb.
Penienue ypaBHEHUI U HEPABEHCTB, COACPKAIUUX MOLYJIb U UPPALIMOHAIBHOCTD.

Tema 3. ®ynkuum u rpaguku
Oynknun. CriocoOsl 3aanus Gyakuu. CeoiictBa Gpynkuuu. ['paduk GyHKINN.
Jluneitnas gynkuus, e€ cBoiicTa, rpaguk (00o0IeHHE).
Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.
JpobHo-paninoHanbHble PYHKIIUU, UX CBOMCTBA U rpaduKu.

Tema 4. MHOro4IeHbI
[evictBusa Hag MHOTOwieHaMu. KopHU MHOrO4sIeHa.
Pa3nosxeHne MHOrouj1eHa Ha MHOXKHUTEIIN.
YerHocTh MHOTOWIEHA. ParinonansHbIe 1poOH.
[IpencraBieHne palMoHANbHBIX ApO0ei B BUAE CYyMMBI 2JIEMEHTAPHBIX.
Anroputm EBknupa.
Teopema besy. [Ipumenenue teopemsl besy i pemieHus ypaBHEHUH BBICIIMX CTEIIEHEH.
PaznoxxeHne Ha MHOXUTEIN METOJOM HEONPEAEIEHHBIX KO3(PPHUIIEHTOB.
Mertopbl penieHus ypaBHEHHH ¢ 1eTbIMU K03 huiimeHTamu.

Tema S. MuoxkecrBa. YnciioBble HepaBeHCTBA
MmuoxecTBa u ycnoBus. Kpyru Ditnepa.
MHokecTBa TOYEK TUNIOCKOCTH, KOTOPBIE 3a/1at0TCsl yPaBHEHUSIMU U HEPABEHCTBAMU.
UucnoBele HepaBEHCTBAa, CBOWMCTBA YUCIOBBIX HepaBeHCTB. HepaBeHcTBa, conepikaiue
MOJZyJIb, ME€TOAbI pemeHus. HepaBeHcTBa, copepikalue MapaMmeTp, METOIbl PEIICHHUS.
Pemenne HepaBeHCTB METOJJOM HHTEPBAJIOB.
ToxnecTsa.

Tema 6. MeToabl peieHHs] TPUTOHOMETPHYECKUX YPABHEHHI U HEPABEHCTB
®opmynsl TpuroHoMmeTpud. lIpocreiimme TpUroHOMETpUYECKHNE YPAaBHEHHS M HEPABEHCTBA.
Merozpl UX pELICHHUs.
[leppon ~ TPUTOHOMETPUYECKOTO  yYpaBHEHUS. OObeHEHNE  CepUi  pEIICHUs
TPUTOHOMETPUYECKOTO YPAaBHEHM s, pallUOHAIbHAs 3alIUCh OTBETA.
ApK-(YHKIIMU B HECTAaHJAPTHBIX TPUTOHOMETPUYECKUX YPABHEHHUSX.
Tpuronomerpuueckue ypaBHeHus B 3agadax EI'D. [IpeoOpa3zoBaHue TpUrOHOMETPUUYECKUX
BBIPAKCHMUIA.
Tpuronomerpudeckue HepaBeHCTBa. [I[puMeHeHne CBOWCTB TPUTOHOMETPUUYECKUX (PYHKITUI
IIPU PELICHNN YPAaBHEHUN U HEPABEHCTB.
TpuroHomeTpus B KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepuanax EI'D.

Tema 7. TexkcToBble 3a1a4n. OCHOBHBbIE THIIBI TEKCTOBBIX 32/1a4. MeToaAbl peleHust



[Ipuembl pemieHuss TEKCTOBBIX 3a7a4 Ha «PadoTy», «IBIKECHHUEY», IIPOIEHTHI», «CMECH,
CKOHIEHTPAIUIOY», «IIPOTOPIHUOHAIBHOE JIeJICHUEY. 3aauid B KOHTPOJIbHO-U3MEPUTEIBHBIX

Marepuaiiax EI'D.

Tema 8. IlpousBoanas. [IpumeneHune npon3BoaHOM
[TpuMmeHeHrne TPOM3BOAHON ISl MCCIICOBAHMS CBOMCTB (DYHKIIMH, MOCTPOCHUE Tpaduka

GyHKIIHH.

Haubosnpiee u HanMeHblee 3Ha4YeHNUS (DYHKIMU, pEIICHUE 3a/1a4.

[IpuMeHeHre METOJOB 3JIEMEHTApHOM MAaTeMAaTHKW M MPOU3BOJHOM K HCCIEIOBAHUIO
CBOWCTB (PYHKILIMHU M MTOCTPOCHHIO €€ Tpaduka.
Pemenue 3aau ¢ npuMeHEHUEM IPOU3BOAHON, YPABHEHUI U HEPABEHCTB.

Tema 9. KBagpaTHblii TpeX4ieH ¢ mapaMeTpoM
Pemenne MaremaTuuecKux 3a/1a4 Ha KBAIPATHBIA TPEXWIECH C apaMETPOM.

6. TEMATUYECKUM IIJIAH
10 kacc

Neo Tema Koxa-Bo

4acoB

1 [Tpeobpa3zoBaHue aireOpandeckix BbhIpAKEHUI 3

2 Mertonpbl perieHust anredpanyeckux ypaBHEHUNH U HEPABEHCTB 8

3 DYHKINUH U TPaPUKH 4

4 MHoOrouseHsl 7

5 MHosecTBa. UnciioBble HEPABEHCTBA 7

6 MeTo/1b1 pelieHrs TPUTOHOMETPUUYECKUX YPABHEHHUM U HEPABEHCTB 5

UTOro 34

Ne Pasien, Tema Koa-Bo OcHOBHBIE BU/IbI 1eATEIbHOCTH YYCHUKA

n/n ’ 4acoB (Ha ypoBHe y4eOHBIX el CTBHUI)

11 Anrebpanueckoe BbIpaxkeHue. | 1 Jloka3sIBaTh TOXAECTBA
ToxecTBo

1.2 ToxnecTBeHHbIE npeobpazoBanus | 1 BBINONHATE TOXIECTBEHHBIE PaBHOCUJIbHBIE
areOpanyeckrx BhIPaKEHHIM. npeoOpa3oBaHus BBIPAKEHUN

13 Paznuynble crocoObl  TOXAECTBEHHBIX | 1 BBINONTHATE TOXKIECTBEHHBIE PAaBHOCUJIbHBIE
npeoOpa3oBanuii. [IpakTuyeckas pabora npeoOpa3oBaHus BBIPAKEHUN

2.1 VYpaBHenue. PaBHocunbHble ypaBHeHHs. | 1 Pemate ypaBHEHHs, MCHOJB3ys OCHOBHBIE
CBolicTBa PAaBHOCWJIBHOCTH YpaBHEHMIA. IIPUEMBI
[Ipuemsl penieHust ypaBHEHUN

2.2 VYpaBHeHUs,  comepKampe  MOAYNb. | 3 Pemars ypaBHEHUd U HEpaBEHCTBA,
ITprieMbl 1 METOABI pPEUIEHNs] YPAaBHEHUN coJieprKaliie MOAYJb, pa3HbIMU PUEMaMU
Y HEPaBEHCTB, COJEPKAIINX MOTYJIb

2.3 Pemienne ypaBHeHMH M HEpaBEHCTB, | 3 Pemarp  ypaBHEHMSI M HEpaBEHCTBa
coJieprKalnx MOJyJIb u HECTaHIapTHBIMU IIpUEMaMu
UPPaLMOHAILHOCTh

24 [IxonpHAs oMMOKAaga o0 MaTeMaTHUKE 1 Pemenyve onmuMnuaaHeIX 3amay




3.1

Oynkmusa. CriocoObl 3amaHust (yHKIIHH.
CgoiictBa ¢pynknuu ['paduk GyHkimm

[ToBTOpUTH crOCOOBI 3amaHus (YHKINH,
cBoMicTBa pa3HbIX  (yHkuid. CTpouTh
rpad UKy 3JIeMEHTapHBIX (PYHKIHI

3.2 Jluneiinas Qynkmusa, e€ CBOWCTBA H Ha3piBath cBoOliCTBa JUHEWHOW (YHKIIUU B
rpaduk 3aBHCHMOCTH OT IIapaMeTpOB
3.3 JpoOHo-pannonanbHble  (YHKLIUH, UX Ctpoutp rpaduku IpoOHO-paIMOHATBEHBIX
CBOIiCcTBa, rpaduk GbyHKIMI, BBIACTSATH UX CBOICTBA
3.4 QOyHKIUY U TpadUKU: pelIeHue 3a1au Hcnonb3oBath (yHKINOHATBHO-
rpaMuecKuil METOJl PELICHUs] YpaBHEHUHN U
HEPABEHCTB
4.1 MHuorouseHsl. JHencTBus Hajg BemonHATe JEHCTBHSA € MHOTOYJICHAMH,
MHoroujaeHamu. Kopau MHorousieHa HaXOJUTh KOPHU MHOTOWIEHA
4.2 Pa3nosxeHne MHOroueHa Ha MHOKUTENIN [TpuMmeHsTh pasHble CHOCOOBI PA3IOKEHUS
MHOTOYJIEHa Ha MHOKUTENHN
4.3 | YerHocTh MHOrowIeHa. PaninoHanbHOCTD Onpenenars YETHOCTh MHOTI'OYJIEHA,
npobu BBIIIOJHATh JACUCTBUS C palUOHAIbHBIMU
JIPOOSMH
4.4 [IpencraBieHne panMoOHAIBHBIX JpoOeit IIpumenars  anroput™  EBximpa  ais
B BHJIE  CYMMBl  DJIEMEHTapHBIX. JIJIEHNS] MHOTO4JICHOB
Anroput™ EBknnaa
4.5 Teopema besy. [Ipumenenue TeopeMbl IIpumensars teopemy besy B pemieHuun
HECTaHJAPTHBIX YPAaBHEHUI
4.6 PaznoxxeHne Ha MHOXHUTEIM METOJOM Hcnonp30BaTh  METOJ  HEONPEIEIECHHBIX
HEOIpeesIEHHBIX KOA(PPHUIIMEHTOB KO3 PHUIHEHTOB B pa3IoXKEHUU
MHOTOYJICHOB Ha MHOKUTENH
4.7 Pemenne  ypaBHeHHHH C  LIEIBIMH HNmeTs  mpencraBieHME O pEIICHUU
K03 puLmeHTaMu YpaBHEHHUH ¢ 1eNbIMU K03 pUuimeHTaMu
5..1 | MuoxectBa u ycnosusa. Kpyru Diinepa. BemonHsATe Tpaduueckoe NpeacTaBlIE€HUE
MHoecTBa TOUEK INIOCKOCTH, KOTOPBIE YPaBHEHHI M HEpaBEHCTB. Pemare 3amaun ¢
3a/1al0Tcs YpaBHEHUSIMU U MOMOMUIBIO KPYroB Diiniepa
HEPABEHCTBAMHU
5.2 UucnoBele  HepaBeHcTBAa.  CBOMCTBa [IpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB
YKCJIOBBIX HEPABEHCTB IIPY PEIICHUU MaTEMATUYECKUX 3a/1a4
5.3 Hepasenctsa, conepixaiiue Moayib Pemarb HepaBeHCTBa, cOJEpKaIINe MOYJIb,
IIPUMEHSITh CBOMCTBA MOJYJISI
5.4 HepaBeHcTBa, coaeprkanye napameTp Pematp HEPaBEHCTBA, coJiepxKanie
napaMmerp
5.5 Pemenune HEPABEHCTB METOJIOM IIpuMeHsAT  METON  MHTEPBAIOB  IIpHU
UHTEPBAJIOB pelIeHnH HEPAaBEHCTB
5.6 ToxnectBa Jloka3pIBaTh TOK/IECTBA, BBITIOJIHATh
TOKJIECTBEHHbBIE npeobpazoBaHus
BBIPAKCHUI
6.1 Dopmybl TPUTOHOMETPHH. BrimonHsaTh npeoOpa3oBaHus
[IpeoOpa3oBaHue TPUTOHOMETPUUYECKHUX TPUTOHOMETPUUECKHUX BBIPAXECHU,
BBIPAKCHUI UCHOJb3Ysl POPMYIIbI
6.2 IIpocreiimue TPUTOHOMETPUYECKUE Pemate TpUrOHOMETpPUYECKHE YpaBHEHUS

YpaBHEHHS U HepaBeHCTBa. MeToibl

PAa3HEBIX TUIIOB




pelieHus
6.3 [Tepuon TPUTOHOMETPUYECKOTO | 1 Pematp Oonee CJIO’KHBIE
ypaBHEHUS. ApK-(YHKITUT B TPUTOHOMETPUYCCKHE YpaBHEHUS,
HECTAaHIAPTHBIX  TPUTOHOMETPUYECKUX OCYIIECTBIISITH OTOOp KOpHEH
YpaBHEHHSIX
6.4 Tpuronomerpuueckue  ypaBHeHuss B |1 Pemarp  ypaBHeHHS  pa3HOrO  ypOBHS
3anagax EI'D cnoxHocty KUMoBEI'D
6.5 Tpuronomerpuyeckue HepaBeHcTBa. | 1 Pemarp  ypaBHeHHSI  pa3HOrO  ypOBHS
IIpumeHeHune CBOMCTB cnoxHoctu KMMos EI'D
TPUTOHOMETPUYECKUX  (QYHKIUN  IIpH
pelIeHUU ypaBHEHUH ¥ HEPABCHCTB
UTOIo 34
11 kaacc

Tema 1. MeToasbl pelieHUsi YypABHEHUI 1 HEPABEHCTB
YpaBHeHus1, conepkaiie Moayib. [I[puemsl pemieHus ypaBHEHUN ¢ MOAYJIEM.
Pemenne HepaBeHCTB, cofepKalluX MOIYJIb.
TpuroHomerpudeckue ypaBHEHHs U HEPABEHCTBA. MppannoHanbHble ypaBHEHUS.

Tema 2. Tunnl reOMETPUICCKHUX 3aaY4Y, METOAbI UX PCIICHUS
Pemienue IIAaHUMETPHUYCCKUX 3aa4 pa3JIMdYHOr0o BUAA.

Tema 3. TexkcToBble 3a1auu. OCHOBHBbIE THIIBI TEKCTOBBIX 3a/1a4. MeTOAbI pelieHust

[Tpuemsbl penieHHs TEKCTOBBIX 3aJad Ha «paboTy», «ABMKEHHUE», «IPOLEHTBI», «CMECH»,
«KOHIICHTPALIMIO», «IIPONOPLHOHAIBHOE [JeJIeHHE». 3alauyd B KOHTPOJIBHO-U3MEPHUTEIbHBIX
Matepuanax EI'D.

Tema 4. Tpuronomerpust

@®opmynel  TpuroHomerpuu. IIpeoOpa3oBaHue  TPUTOHOMETPHUUECKUX  BBIPAXKECHUH.
Tpuronomerpuueckre ypaBHEHHs U HEPABEHCTBA.

CucreMbl TPUTOHOMETPUYECKUX YPaBHEHUI Y HEPABEHCTB.

Tpuronomerpus B 3anagax EI'O.

Tema S. Jlorapupmuyeckue U NoKazarelbHble YPABHEHUSI M HEPABEHCTBA
Metonpl pemieHust JorapuMUYECKUX U TOKA3aTENbHBIX YPaBHEHUW U HEpPaBEHCTB.
Jlorapudmuueckas u mokazarenpHas ~(QYHKIOUM, HX cBoiictBa. [IpumeHeHHe CBOWCTB
Jorapu(pMHUUECKON U MOKa3aTeIbHOW (DYHKIIMK NIPU PEIICeHNU YPaBHEHUH 1 HEPAaBEHCTB.
Jlorapugmuueckue M TMOKa3aTelIbHbIE YpaBHEHMs, HEPABEHCTBA, CUCTEMbl YpaBHEHUH U
HEpaBeHCTB B 3a1ayax EI'D.

Tema 6. Meroas! pemieHus 3a1a4 ¢ NapaMeTpoM
JluneiiHble ypaBHEHHs U HEPABEHCTBA C TapaMeTPOM, IPUEMBI UX PELICHUSI.
JpobHo-paninoHallbHbIe YpaBHEHUS U HEPABEHCTBA C TAPaMETPOM, IPUEMBI UX PEILICHHUS.
KBagpaTHbiii TpexwieH ¢ napameTpom. CBOMCTBAa KOPHEN KBAIPATHOTO TPEXWICHA.
KBanpatHble ypaBHEHHS C TapaMeTPOM, IPHUEMbI UX PEIICHUSI.




[TapameTpsl B 3anauax EI'D.

Tema 7. O6001maroee NOBTOPeHHE Kypca MATEMaTUKHU

Tpuronomerpus.

HpI/IMeHeHI/Ie HpOI/I3BOILHOI>’I B 3aJadaxX Ha HaXO0XICHHC HauOOJBIICT0 M HAMMEHBIIETO

3HaYeHUI QYHKINU.

VYpaBHEHUs U HEPABEHCTBA C MMapaMETPOM.
Jlorapudmudeckue u moka3zareabHbIE YPaBHCHUS M HEPABEHCTBA.
['eomeTpuyeckue 3a1aun B 3aanusx EI'D.

TEMATHYECKHH IUIAH
Ne Tema Koumn
4eCcTBO
4acoB

1 MeTtoapl pelieHus: ypaBHEHUN U HEPABEHCTB 4

2 Tunbl reoMeTpUYECKUX 3a/1a4, METO/Ibl UX PELICHUS 5

3 TekcroBble 3a1aun. OCHOBHBIE THUIIBI TEKCTOBBIX 33/1a4. MeTo/bl pelieHus B

4 Tpuronomerpust 5

B Jlorapudmuueckue U moKa3aTeIbHbIe YpaBHEHHSI 1 HEPABEHCTBA B

6 MeToapl peleHus 3a1a4 ¢ napaMeTpoM 5

7 Ob6o061u1aro1ee NOBTOPEHUE Kypca MaTeMAaTHKU 5

8 HToroBoe 3aHsTHE 1

UTOoro 34

YUYEBHO-TEMATUYECKHUH IJIAH

Ne Pasien, Tema Kon-Bo | OcHOBHBIE BUABI 1eATEJILHOCTH YYeHHKA

n/n ’ 4acoB (Ha ypoBHe y4eOHBIX AeHCTBHIH)

1.1 | VpaBHeHnus, cojaepxame MoOIyib. | 1 [IpuMeHATh mNpUEMBl PacCKpBITUS MOAYJIA H
IIpueMbl  pelieHHsT ypaBHEHUH C CBOMCTBA MOJIYJIsI B pELICHUN YPaBHEHUH U
MonysieM.  PemieHue — HepaBEHCTB, HEPABEHCTB
COJIepXKaIIMX MOIYJIb

1.2 Tpuronomerpuueckue ypaBHeHus u | 1 Hcnonb3oBare  oOmIME  TPUEMBl  pEIICHHS
HEpPaBEHCTBA YpaBHEHUH M 4YacTHBIE METOJbl B pELICHUU

TPUTOHOMETPUYECKUX ypaBHeHUH. IIpuMeHsATH
METO/IbI pelieHus TPUTOHOMETPHUYECKHUX
HEPABEHCTB

1.3 HppauroHanbHble ypaBHEHHS 1 IIpn pemeHun uUppanMOHANBHBIX YPaBHEHHUU
OPUMEHSATH crenu(puIecKkue MeTOobl, OTOHpaTh
KOpPHHU YpaBHEHMI

1.4 | IlpakTuKkyMm 1O peUIeHHIO ypaBHeHHH | 1
Y HEPaBEHCTB

2.1 | Pemienne mnnaHuMeTpudeckux 3aaad |1 Pemarp  muiaHuMeTpuueckue — 3aJadd  Ha
pa3IMYHOTO BUJA KoHpurypanuu puryp

2.2 Pemienne crepeomerpuueckux 3amad | 1 Pewars npocreiimme crepeoMeTpuyecKue
Pa3IMYHOIO BUA 3aJ]a4M Pa3IM4HOrO BUA




2.3 | T'eomerpus B 3amayax KOHTPOJIBHO- Pemars IUTAHUMETPUUECKHE u
M3MEpUTENBHBIX MaTepuanos EI'D CTEPEOMETPUYECKUE 3ala4d  Pa3HOrO YPOBHSA
cnoxHoctu KMMos EI'D
3.1 | [IpuemMsl pelieHuss TEKCTOBBIX 3a7ay Pemate TekcTOBblE 3ajauuM  Ha  «paboTy»,
Ha «palboTy», «IBUKEHHUE» «JIBUYKEHUE apu(MeTHIECKUM u
anreOpanvyecKuM Crioco0aMu
3.2 | [IpueMsl pemieHusi TEKCTOBBIX 3a7ay Pemate TEKCTOBBIE 3aJayd Ha <«IIPOLICHTHDY,
Ha «IIPOLEHTBD», «IIPONOPLHOHAIBHOE «IIpONOPLIMOHATIBHOE NCIICHUE»
JIEJIEHUE» apu(METHIECKUM u are0panyeckum
crocobamu
3.3 | [IpuemMsl pemieHusi TEKCTOBBIX 3adad Pemate TEKCTOBBIE 3aJaud  Ha  «CMECH»,
Ha «CMECHU», «KOHLIEHTPALIUIO» «KOHILIEHTPALUIO» apu(MeTHIECKUM u
anredpandecKkuM crnocodaMu
3.4 | TekcToBblE 3a7a4M B KOHTPOJIBHO- Pemarbs TeKCTOBBIE 3aJaud pPa3HOIO YPOBHS
U3MEpUTENbHBIX MaTepuanax EI'D cinoxxnoctn KMMoB EI'D apudmernyeckum u
anrebpandyeckuM crnocobaMu
41 | ®opmyisl TPUTOHOMETPHH. Hcnonb3oBate  (GOPMYIBl  TPUTOHOMETPHUH B
[TpeoGpa3oBanue npeoOpa3oBaHuU TPUTOHOMETPUUECKHUX
TPUTOHOMETPUYECKUX BBIPAKEHUN BBIPAKECHUI
4.2 | TpuroHoMeTpHYECKUEe YpaBHEHUS U Hcnonb3oBare  oOmME  HPUEMBl  peLEHHS
HEPaBEHCTBA YPAaBHEHUN M 4YaCTHBIE METOAbl B PEIICHUU
TPUTOHOMETPUYECKUX ypaBHeHUH. IIpumeHnsaTs
METO/IbI peueHus TPUTOHOMETPUYECKUX
HEPABEHCTB
4.3 | Cucremsl TPUTOHOMETPUUECKUX Pemats CHUCTEMBI TPUTOHOMETPUYECKUX
YpPaBHEHUH M HEPABEHCTB. MeTomabl ypaBHEHUM, OTOMpPATh KOPHU YpaBHEHUHN
peueHus
4.4 | TpuroHomerpus B 3agavax Knaccudumupoarts TPUTOHOMETPUYECKHUE
KOHTPOJIBHO-U3MEPUTEIIBHBIX 3a1a4n B KOHTPOJIbHO-U3MEPUTEIBHBIX
matepuaios EI'D MaTepHuaIax o TUIAM
5.1 | Jlorapupmuueckass M IOKazaTesbHas AHann3upoBaTh CBOWCTBA JiorapudpMuyeckoi u
(GYHKIIMH, UX CBOWCTBA MO0Ka3aTeabHON (YHKIUI
5.2 | [Ipumenenue CBOICTB Pemate jnorapupmuueckue M moOKa3aTeIbHbIE
jgorapu(pMHUEcKoll M TOKa3aTeIbHON YPAaBHEHUs U HEPABEHCTBA HA OCHOBE CBOWCTB
(GYHKUUH NpU pellieHUH ypaBHEHUH U byHKUIMH
HEPaBEHCTB
5.3 | Jlorapudpmuueckue M IMoka3aTeIbHbIC Bectu IIOUCK METO/I0B peuieHus
YPAaBHEHUsS, HEPABEHCTBA, CHCTEMBI JorapupMUUECKUX " MIOKAa3aTeJIbHBIX
YPaBHEHUH U HEPABEHCTB B 3ajaydax YPaBHEHHUH, HEPaBEHCTB, ux CUCTEM,
EI'D, meToabl pemienus BKJIIOUEHHBIX B KOHTPOJIBHO-U3MEPUTEIIbHbBIE
Mmatepuainsl EI'D
6.1 | JIuneiiHble ypaBHEHUSI U HEPABEHCTBA PemaTte nuHEHHBIE YpaBHEHHsT M HEpPABEHCTBA,
C IapaMeTpOM, IPUEMBI UX PEILICHUS CoZIepaKalIKe apaMeTp
6.2 | JlpoOHO-panMoHaNbHEIE YpaBHEHUS H Bectu mouck pemeHusi apoOHO-palMOHAIBHBIX
HEPaBEHCTBA C IIapaMEeTPOM, IPUEMBI YPaBHEHUH U HEPABEHCTB C MapaMeTpoOM
UX pelIeHus
6.3 KBaapaTHBIN TpeX4ieH ¢ mapaMeTpoM. HccnenoBate  KBaJpaTHBIA — TPEXWIEH  C
CBolicTBa KOpHEN TpeXujieHa [IapaMeTpPOM Ha HaJIu4ue KOpPHEH
6.4 | KBagpatHble YPaBHEHUS c HccnenoBaTb  KBagpaTHBIE — YPABHEHHS  C
apaMeTpPOM, IPUEMBI UX PELICHHUSI. apaMeTpamH.
6.5 [TapameTpsl B 3agauax EI'D Pemats ypaBHeHUs C mnapameTpaMud pPa3HOrO

YPOBHSI CJIOKHOCTH




7.1 | Tpuronomerpus 1 Pemate  TpUroHOMETpHUYECKHME  3aJa4d U3
KOHTPOJILHO-U3MEPUTENbHBIX MaTepuasioB EI'D
7.2 [TpumeHeHre mpou3BOIHON B 3adauax | 1 Pemate 3a1aun Ha HAXOXAEHUE HAUOOJIBIIETO U
HA HAaxXOXJEHHE HauOOJIbIIEr0 U HAUMEHbIIIETO 3HaYeHUI byHKIIMM 110
HAMMEHBIIET0 3HAaYeHUH PyHKINH AICOPUTMY
7.3 | YpaBHenuss u  HepaBeHcTBa ¢ |1 O0600mare © CHUCTEMAaTHU3UPOBATH  MPUEMBI
napaMeTpamu pellieHusT  ypaBHEHMM U HEpPaBeHCTB  C
napaMeTpamu
7.4 | Jlorapudmuueckre MW mokaszareibHble | 1 AHanu3upoBarthb METO/IbI peuieHus
YpaBHEHUS U HEpaBEHCTBA. MeTobl Jorapu(pMUUECKUX U MOKA3aTeIbHBIX YPaBHEHHI
UX pelIeHus
7.5 ['eomerpuyeckue 3amgaunm B 3amaHusax | 1 AnammszupoBate KHWMbl EI'D u  BbLACIUTH
EI'D reOMETPUYECKHUE 3a/1a41 110 TUIIAM
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Onucanue yqeﬁno-MeTouuqeckoro H MaTEePHAJTIBHO-TEXHHYECCKOI0 o0ecneuyeHus

00pa3oBaTeJILHOM AeSITeJIbHOCTH

Ilepeyenb pexkomMeHayeMbIxX Yy4eOHbIX HM31aHuii, IHTepHeT-pecypcoB, NONMOJIHUTEIbHOM

JUTEPATYPhbI 115 00y4aI0LIerocsi

OcHOBHBbIC MCTOYHUKH:

1.

Marematnka: anrebpa U Hayajga MaTeMaTHYECKOro aHaimu3a, reomerpus. ['eomerpus. 10-11
KJ1acchl: y4e0./uid o0rieo0pa3oBaTeabHbIX opranu3anuii: 6a3oBbiil u yrnyon. Yposuu /JI.C.
ArtansicsH u ap.— M.: [Ipocsemienue, 2022.

Maremartnka: anredpa ¥ Havyajga MaTeMaTHYECKOTO aHaau3a, reoMeTpusi. Airedpa u Hadana
MaTemaruueckoro anamuza. 10-11 kmaccel: yueb.11st 001eo0pa3oBaTeNbHBIX OPTaHU3aIINNA:
6a3oBblit 1 yrayon. Yposuu /A.I'. Mopakosuy, I1.B. Cemenos., u ap.— M.: [Ipoceemnienue,
2023.

I[OHO.]IHI/ITCJIBHLIG HCTOYHHUKMU:

3.

8.

9.

Anrebpa u Hauana MaTemMaTH4eckoro aHanusa. Junakruyeckue marepuansl. 10 u 11 xmace:
nocobue s oOuieo0pa3oBaTeabHbIX OpraHu3anuii: 0a3oBbli U yriyOn. ypoBHW/M.U.
labyrnn.—M.: [Ipocsemenue, 2022.

I'eometpus. Junaktudeckue Matepuansl.10 kimacc: mocobue st 001eodpa3oBaTENbHBIX
opranm3anuii: 6a3oBerii u yriayon. yposau/ b.I'. 3uB.—M.: [Ipoceemenue, 2023.

I'eometpus. Jumaktudyeckue marepuansl.ll kmacc: mocoOue uist 001IeoOpa3oBaTEIbHBIX
opranm3aiuii: 6a3oBelil u yrayon. yposuu/ b.I'. 3uB.—M.: [IpocBemenue, 2022.

I'eomerpus. PabGowass Tetpamp. 10 xmacc: mocobue nisi  00mIe0O0pa3oBaTENHHBIX
opranu3aiuii: 6a3oBblii u yriuyon. yposau/ FO.A. T'maskoB u np. — M.: Ilpocsemienue, 2021.
I'eomerpus. PabGowass Terpamp. 11 kmacc: mocobme s 00mIe0O0pa3oBaTEbHBIX
opraHu3aIyii: 0a30BbIi 1 yriyon. yposau/ B.®. Byry3os u ap. — M.: [Ipoceemenue, 2021.
EI'D, wmaremaTtnka, 0a30BbIi ypOBEHb, THIIOBbIE OSK3aMEHAI[MOHHbIE BapuaHThl, 30
BapuaHToB, Smenko 1.B., 2023

CemenoB A.JI. EI'D : 3000 3amau ¢ orBeTamu 1o matemaTuke. Bee 3ananus rpynms: B /ALJL
Cemenos, 1.B. fmenko u ap.- M.: U3natenberBo «Jk3amen», 2023.

daexkTponHbie 1 UHTEpHET pecypchl:

1.

2.
3.
4.

http://school-collection.edu.ru/  (Marepuaisi
U(POBBIX 00pa30BaTEIBHBIX PECYPCOB);
http://fcior.edu.ru (OenepanpHbIi HEHTP HHYOPMAITMOHHBIX 00PA30BATEIBLHBIX PECYPCOB);
http://www.bymath.net (Bcst anemenTapaas MmaTeMaTHKa)

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

no wMareMmMatnke B EQWHOM KOJUIEKIINU



http://www.graphfunk.narod.ru/

http://www.uztest.ru (EI'D mo maremaTuke: mOoAroTOBKa K TECCTHPOBAHUIO);

http://www.matburo.ru/literat.php (Hay4Ho-monyssipHbIe KHUTH 110 MAaTEMaTHKE)

www.fipi.ru (OUTIN:Eaunbli rocyaapCTBEHHBIN SK3aMeH );

http://www.terver.ru/ (CrpaBoYyHHK [0 MaTeMaTHKE, IIKOJbHAs MaTeMaTHKa,BBICIIIAs

MaTeMaTHKa);

9. http://lwww.allmath.ru (Bcs matemaTrika B OTHOM MeCTe);

10. http://www.math-on-line.com (3anumarenabHas MaTeMaThKa - MIKOJbHUKAM (OJMMITHA/IBI,
UI'Pbl, KOHKYPCHI 10 MaTEMATHKE))

11. http://www.mathtest.ru (Maremarika B MOMOINb IIKOJBHHKY H CTYAEHTY (TECTBI IIO
mareMaTHke online));

12. http://reshuege.ru/ (Pemry EI'D.06pa3oBaTenbHblii TOPTai JIst HOAroTOBKH K EI'D);

13. http://pedsovet.su/load/ (TTeacoset, maTemaruka);

14. http://infourok.ru/ (Bumeoypoku 1o MaTeMaTHKE);

15. www.festival.1september.ru (5 uny Ha ypok MaTeMaTuku (METOAUYCCKUE Pa3pabOTKH).

NGO

Onucanue MaTepraIbHO-TEXHUYECKOr0 o0ecreyeHusi 00pa3oBaTeIbHOI0 Mpouecca
Peanu3zanus nporpaMmsbl JUCHUILIMHBI TpEOyeT Hanuuus yueOHoro kabunera MareMaTHKU.
O6opynoBanue yueOHOro kabuHera:

— ayIOWTOpHAs JI0OCKA C MAarHUTHOW TIOBEPXHOCTHIO W HAa0OPOM MPHUCIIOCOONEHHMA st

KpEIUIeHUs Ta0JIuIL;

— IOCa/JI0YHbIE MECTa 0 KOJUYECTBY CTYJECHTOB

- pabodee MeCTO MpernoaaBaTes;

- HarJIgHble MOCOOMs (MOAEIN MHOTOTPAHHUKOB, MOJIEH TEJ BPALLEHMUS);

— KOMIUIEKT KOMITBIOTEPHBIX MPE3EHTALUH;

— KOMIUIEKT WHCTPYMEHTOB KJIACCHBIX: JIMHEWKa, TpaHcnoptup, yroapHUK (30°, 60°),

YTOJBHUK (45°, 45°), uupKyb;

— KOMIUIEKT OPTPETOB /Jisi KabuHeTa MateMaTtuku (15 mopTpeTos).

- KommekT Tabnui no anredpe 1 HayajgaM MaTeMaTHYECKOTO aHaIN3a U T€OMETPHUH.
TexHnueckue cpeacTBa 00y4eHHUs:

— KOMIIBIOTEP C JIUIIEH3UOHHBIM POTrPaMMHBIM 00€CIICUEHUEM;

— TPOEKTOD;

— MHTEpaKTHBHas JOCKa;

— TpHUHTED.


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