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IMosicHuTEIBLHAS 3aIIHCKA

Pabouas nmporpamma yueOHOTO Kypca «PemieHre HecTaHJapTHBIX 3a/1a4 [0 MaTeMaTHKE» COCTaBJICHA Ha
OCHOBE:!

-IIpukaza MunucrepctBa mnpocsemienusi Poccuiickoit ®epepammu ot 17.05.2012 Ne 413 «O6
YTBEPKACHUH (peiepaibHOTO rOCYAapCTBEHHOTO CTaHJapTa CPeHEro 00IIero 0opa3oBaHus»;

-IIpuka3a Munucrepcrsa npocsemienust Poccuiickoit @enepanuu ot 12 asrycra 2022 roga Ne 732 «O
BHECEHUU H3MEHEHUNl B ¢eaepalbHblii TOCYJapCTBEHHBIN 00pa3oBaTeNbHbIM CTaHIapT CpPEIHEro
o0miero oOpa3oBaHUs, YTBEPKACHHBIN MprukazoM MuHUCTEpCcTBa 00pa3oBaHUs UM Hayku Poccuiickoit
Oenepanuu ot 17 mast 2012 1. Ne 413y;

-IIpukaza MunucrepctBa mnpocenienuss Poccuiickoit ®epepanmu ot 18.05.2023 Ne 371 «O06
yTBEpKACHUH (peiepaibHOI 00pa3oBaTeIbHON IPOrpaMMBbl CpeIHEro 00IIEro 00pa30BaHUS

- [Ipukaza MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 09.10.2024 Ne 704 «O BHeceHuu
W3MEHEHUH B HEKOTOpble TMpHKa3bl MuHuctepcTBa mpocBenieHus Poccuiickoit denepanuu,
Kacarommecs: (enepatbHbIX 00pa30BaTEIbHBIX MPOrpaMM HAYalIbHOTO OOIIET0, OCHOBHOTO OOIIETO,
CpeIHero o0Iero oopa3oBaHMsI

- [Ipukaza MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 18.06.2025 Ne 467 «O BHeceHuu
W3MEHEHUH B HEKOTOpbIe MpHKa3bl MuHucCTepcTBa oOpasoBanus U Hayku Poccuiickoii denepauuu u
MunuctepctBa npocseienus Poccuiickoit @eneparum, kacaromuecs GeaepanbHbIX FOCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAHIAPTOB HAYAJILHOTO OOIIEr0 U OCHOBHOTO 00IIero oOpa3oBaHUs

Ilesan kypca: Ha OCHOBE KOPPEKIMH 0a30BbIX MAaTEMAaTUYECKUX 3HAHUN YYalIUXCsl COBEPLICHCTBOBATH
MaTeMaTHYECKYIO KyJIbTYPY H TBOPUYECKHE CTIOCOOHOCTH YUaAIIUXCS.

H3ydeHne 3TOro Kypca Mo3BoJIsieT PeNIUTh CIIEAYIONINe 3ada4u:

1. ®opmupoBaHWE y Yy4YalIMXCS UEJIOCTHOTO MpPEJCTAaBICHHS O TEeMe, €€ 3HAueHHs B pasJelne
MaTEMAaTHKH, CBSI3U C IPYTUMH TEMaMHU.

2. ®opmupoBaHKE MOMUCKOBO-HUCCIIEAOBATEIECKOTO METOIA.

3. ®opmupoBaHUE AHATTUTHICCKOTO MBIIIJICHHS, PA3BUTHE ITAMATH, KPYyro3opa, yMEHUE TIPeoI0IeBaTh
TPYIHOCTH TIPH PEIICHUH 00JIee CIIOKHBIX 3a/1a4.

4. OcymecTBieHrne pabOThI ¢ AOMOIHUTENBHON TUTEPATYPOIL.

5. AKUeHTHMpOBaTh BHHMMAHHE Y4YalllUXCsl Ha €OUHBIX TpPeOOBaHUAX K NpaBwiaM o(OpMIICHUS
pa3IMYHBIX BHUJOB  33JaHM, BKIIOYAaEMBIX B UTOTOBYIO aTTECTAllMI0 3a Kypc TOJTHOH
0011e00pa30BaTeIbHON CPETHEH MIKOJIBI;

6. Pacmuputh MaTeMaTH4YeCcKUe MPEACTABICHUS yUAIIUXCS MO OMPEIEICHHBIM TeMaM, BKIIFOUSHHBIM B
MIPOrpaMMbl BCTYIUTENIBHBIX S9K3aMEHOB B IPYTH€ TUIIbI yUeOHBIX 3aBEICHUH.

YMeHus1 M HABBIKH y4Yaluxcs, GopMupyeMbie KypcoM:

®  HaBBIK CAMOCTOSATENIbHONW PaOOTHI C TAOIUIIAMU M CIIPABOYHOM JIUTEPATYPOIA;

®  COCTaBJICHUE AJITOPUTMOB PELIEHUS TUIIMYHBIX 33/1a4;

e yMEHHUS pellaTh TPUTOHOMETPHUYECKUE, IIOKa3aTeNbHble M JIOrapU(pMHUECKUE YpaBHEHUS H
HEPaBEHCTBA,



1. OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA

YueOHBI Kypc 1O  MaTeMaThKe COOTBETCTBYeT  TpeOoBaHusM  DenepanbHOro
TOCYJapCTBEHHOTO CTaHJapTa MW IMpeaHa3HaueH IS pacIIMpeHUs 3HAHWHM 1o ainredpe W Havajgam
MareMaThuyeckoro aHanmza U reomerpun B 10-11 xmacce. OH HameneH Ha (opMHUpOBaHUE
MaTeMaTU4YeCKOro armaparta s pelIeHUs 3aJad M3 MaTEeMaTUKH, CMEXKHBIX MPEAMETOB,
OKpY’KaIOIlIed peaJbHOCTH. fI3bIK Kypca IMOAYEPKUBAET 3HAYCHHE MATEMaTUKH KakK s3blKa I
MMOCTPOCHHUS MATEMATHYECKUX MOJIENIEH, MPOIIECCOB U SIBJICHUIN pealbHOTO MHUPA.

OaHOMl M3 OCHOBHBIX 33Ja4 M3YYEHMsS Kypca SBISIETCS PAa3BUTHUE aJITOPUTMUYECKOIO
MBIIJICHHS, HEOOXOJAMMOTO, B YAaCTHOCTH, /I OCBOCHHS Kypca HWH(OPMATHUKH, OBIIAJCHHE
HaBbIKaMU JEAYKTUBHBIX paccyxiaenuil. [IpeoOpa3oBanue cuMBoIMYeCKUX (OPM BHOCUT CBOM
CHeM(pUICCKIA BKJIA]l B Pa3BUTHE BOOOPAKCHHSI, CTOCOOHOCTEH K MAaTEMAaTHYECKOMY TBOPUYECTRY.

Jpyroii BakHOW 3amadeld M3Y4YEHUS Kypca SIBISICTCS TOJIY4YeHHE OOydYaroIIMMUCS
KOHKPETHBIX 3HAHUW O (PYHKIUAX KaK BaKHEHIIEH MaTeMaTHMU4eCKOM MOJENH [JIsi OIMUCAaHUSA U
nccaea0BaHus pa3zHO00pa3HBIX MIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOpPEHHBIX,
SKCIOHECHIIMAJIbHBIX, MMEPUOJIUUECKUX U Ap.), A7 (OPMHUPOBAHUS Y yUYAITUXCS MPEICTABICHUN O
pOJIM MATEMATHKHU B PA3BUTUU LIUBUIU3ALNH U KYJIbTYPHI.

N3ydenue anreOpbl M Hayal aHaiu3a B CTaplIei MIKOJIE OCYIIECTBISETCS Ha ABYX YPOBHSIX -
6azoBoM u mpodunpbHOM (YrNIyONECHHOM), KaXKIBIM U3 KOTOPBIX HMEET CBOIO CHEHH(PHUKY B
3aBUCUMOCTH OT 00pa30BaTENIbHBIX OTPEOHOCTEH 00YUYaIOIIUXCSI.

Otnmuuus Kypca «AnreOpsl M Hayall aHaIM3a» Ha 0a30BOM YPOBHE OT TOTO K€ Kypca Ha
npoGUILHOM YpPOBHE 3aKIIOYAOTCS B TOM, YTO OJUH M TOT XK€ MaTEMAaTHYSCKHN MaTepuan B
MEPBOM CJIy4yae CIYKUT TJIABHBIM O0pa3oM CpEACTBOM pAa3BUTHUS JIMYHOCTH OOydYaromuxcs,
TIOBBIIICHUS UX OOIIEKYJIBTYPHOTO ypoBHA. Bo BTOpoM cilydae BO riaBy yria CTaBUTCS Pa3BUTHE
MaTEeMaTHYECKUX CIOCOOHOCTEM OOYyYaroIIUXCS W COXpPaHEHHE TPAIUIIMOHHO BBICOKOTO YPOBHS
POCCHUHCKOTO MaTeMaTH4eckoro oOpa3oBaHMs. OTH OTIMYMS MPOSBIATHCS B y4eOHOI
JEATEIBbHOCTH: 3TO, HAIPUMEpP, paA3JIMUHBI YpPOBEHb W3JIOKEHUS Marepuaga M HEKOTOpOe
paciiipeHle CcoJiep’KaHusl Kypca B Kjaccax C YIJIyOJIGHHBIM H3Y4YEHHMEM, pasjiMyHasl IiyOuHa
M3y4YEHUs KIIOYEBBIX NOHITHH, KAa4eCTBEHHBbIE pa3nuusg B 3aJadyHoM Mmatepuane. [loatomy
oOydJaroruecsi, UMEIOIINE SIPKO BBIPAKEHHYIO CKJIOHHOCTh K 3aHATHUSIM HAayKOH, U B YAaCTHOCTH K
MaTeMaTHKe, MOTYT MOJIyYUTh BO3MOXKHOCTU Pa3BUTHsI CBOUX CIOCOOHOCTEH. J[iist 9T0i Kareropuu
oOyuarouxcs OyayT IpeIoAKHbI TEMbl CAMOCTOATEIbHBIX UCCIIE0BATEIbCKUX paboT. HekoTopkie
U3 HUX TPEAYCMOTPEHBI B IPOrpaMMe ISl yTITyOJI€HHOTO YPOBHSI.

['eomeTpus— OOWH U3 BaXHEHIIUX KOMIIOHEHTOB MAaTeMaTH4YeCKOro oOpa3oBaHUs,
HeoOxoauMast i1l MPUOOPETEeHUs KOHKPETHBIX 3HAHUHN O MPOCTPAHCTBE U MPAKTUYECKU 3HAYUMBIX
yMeHUH, (QOPMUPOBAHUS S3bIKA ONMHCAHUS OOBEKTOB OKPYKAIOMIETO MHpA, IS Pa3BUTHS
MIPOCTPAHCTBEHHOTO BOOOPAKEHUS] U MHTYMIIMHM, MATEMaTUYECKOW KYIbTYPHI, A 3CTETUYECKOTO
BOCITUTaHUsI ydamuxcs. M3ydeHne reoMeTpuy BHOCUT BKJIaJ B Pa3BUTHUE JIOTHYECKOTO MBIIIICHUS,
B (hopMHpOBaHUE MOHSATHUS T0KA3aTEILCTBA.

TakuM oOpa3om, B XOJ€ OCBOCHHUS COJIEPKaHUs Kypca ydalluecs IMOJy4aloT BO3MOXKHOCTh
pPa3BUTh TPOCTPAHCTBEHHBIE TMPEJCTABICHUS W W300pa3uTEIbHBIE YMEHHUS, OCBOWTH OCHOBHBIC
(aKThl ¥ METOJIBI CTEPEOMETPHH, H3yYUTh CBOMCTB MPOCTPAHCTBEHHBIX TN, HAYYUTHCS MPUMEHSTh
MOJTyYCHHBIC 3HAHUS JUTsl PEIICHUS TPAKTUUECKHUX 3a/1a4.



3.OIIMICAHUE MECTA YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B ydeOHOM TutaHe Ha y4eOHBINM Kypc «PemieHne HECTaHIApTHBIX 3a1a4 MO0 MaTEeMaTHKE

oTBOAUTCA 1 "ac B Henemto, Bcero 34 yaca B 1oj, 3a 2 rojga — 68 4acos.

4 JUYHOCTHBIE, METANIPEJIMETHBIE U NNPEJMETHBIE PE3YJIbTATbBI
OCBOEHUSA YYEBHOT'O IPEJIMETA
[Iporpamma obGecrieunBaeT OTPa)KEHUE CIEAYIOLIUX pPE3yIbTaTOB OCBOCHUS y4eOHOTo

IpeaMera:
JIMYHOCTHBIE:

C(OPMHUPOBAHHOCTb  LIEJIOCTHOI'O MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKH U OOLIECTBEHHOW NMPAKTHKH, OCHOBAHHOT'O HA JUAJIOre KYJIbTYp, a
TaKXKe pa3IuyHbIX (opM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHME CBOEr0 MecTa B
HOJIUKYIBTYPHOM MHUPE;

c(OpMUPOBAHHOCTh OCHOB CaMOpa3BUTUSL W CAMOBOCHUTaHMSI B COOTBETCTBHM C
00IIEYEeTOBEYECKUMH IIEHHOCTSMU M HJICAJIaMU TPaXKIAHCKOTO OOINECTBa; TOTOBHOCTH M
CHOCOOHOCTh K CAMOCTOSITEIbHOM, TBOPYECKON U OTBETCTBEHHOM IEATEIbHOCTH;
TOJISPAaHTHOE CO3HAHWE U MOBEJECHUE B MOJUKYIBTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTHU AuaJIor ¢ APpYruMu JHOAbMH, JOCTHUIaTh B HEM B3aMOIIOHUMAaHUA, HAXOJAUTh O6IlII/I€
e 1 COTPpyAHNYATh I UX JOCTHIKCHU A,

HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMH, JAETBMHU MJIAJIIEr0 BO3pPAcTa, B3POCIBIMHU B
00pa3oBaTeNbHON, OOLIECTBEHHO I0JIE3HOM, Yy4eOHO-HMCCIe10BaTeNbCKOM, MPOEKTHOH U
APYyrux Buaax ACATCIbHOCTH,

HPaBCTBEHHOE CO3HAHME U MIOBEJICHUE Ha OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX LIEHHOCTEH;
TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4HCIE C€amMOOOpa30BaHUIO, Ha
NPOTSDKEHUM BCEW JKM3HU; CO3HATENbHOE OTHOLIEHHE K HENPEphIBHOMY OOpa30BaHUIO KAk
YCJIOBHIO YCTICIIHON PO eCcCHOHATEHON U 0OIIIECTBEHHOM JESTEHHOCTH,

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOI'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHHIA;

OCO3HaHHBII BbIOOp Oynymiei mpodeccuu W BO3MOXKHOCTEH peau3alii COOCTBEHHBIX
JKHU3HCHHBIX IINIAHOB; OTHOIIICHHE K HpO(i)eCCI/IOHaHBHOI;'I ACATCIIBHOCTH KaK BO3MOXXHOCTH
ydyaCTusa B pPCIICHHUU JIMYHBIX, O6HI€CTB€HHI)IX, rocyaapCTBCHHBIX, 06HI€HaHI/IOHaJ'II>HI:IX
npoOiem.

MeTanpeaMeTHbIe!

YMEHHME CaMOCTOSITEIbHO OMNpEeAENsATh LEeIH JAEATeIbHOCTH M COCTaBJISTH  IUIaHBI
JESITEIbHOCTH; CaMOCTOSATEIbHO OCYIIECTBISATh, KOHTPOJUPOBATH M KOPPEKTHPOBATh
JESATENIBHOCTD; HCIOJIb30BaTh BCE BO3MOJKHBIE PECYPCHI Ul JOCTH)KEHHS IOCTaBIEHHBIX
HeNell u peanu3aliy IIAHOB JIEATEIbHOCTH; BBIOMPATh YCHEIIHbIE CTPATErMH B Pa3JIMYHbBIX
CUTyaluAX;

YMEHHME NPOAYKTHUBHO OOIIATbCI UM B3aUMOJICHCTBOBaTH B IMPOLECCE COBMECTHOU
ACATCIIBHOCTH, YYMTBIBATH MO3UOWN APYTHX YYACTHHUKOB JACATCIIBHOCTH, B(i)(l)eKTI/IBHO
pasperiatb KOH(PIUKTHI;

BJIaJICHME HaBBbIKAMHU I[103HABAaTEJIbHOH, YueOHO-HUCCIIEOBATENIbCKOM W MPOEKTHOU
ACATCIIBHOCTH, HaBBbIKaMH Pa3pCIICHUA np06neM; CIIOCOOHOCTb M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY IOMCKY METOJOB pEIIEHUS NPAKTHUUECKUX 33a7ad, NPUMEHEHUIO
pa3IMYHBbIX METOJOB ITO3HAHUS;

TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOATENbHOH HMH(OPMAIMOHHO-TIO3HABATEIbHOM
JACATCIIbHOCTH, BKJIFOYasa YMCHUC OPHUCHTHPOBATHLCA B Pa3JIMIHbIX HCTOYHHKAX
MH(pOpMaLUU, KPUTUYECKU OLIEHUBATh U MHTEPIIPETUPOBATh MH(POPMAIHIO, TOTy4aeMyIO U3
Pa3INYHBIX UCTOYHUKOB;

YMCHHUC HCIIOJIB30BaTh CPCACTBA I/IHq)OpMaI_II/IOHHLIX U KOMMYHUKAIIUOHHBIX TEXHOJOT U
(manee- KT) B pemieHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3aLMOHHBIX 33/1a4 C



coOmroneHreM  TpeOOBaHWM  SPrOHOMHKH,  TEXHHMKH  O€30MacCHOCTH,  TUTHECHBI,
pecypcocOepeKeHusl, MPaBOHBIX M  JTHYECKUX HOPM, HOpPM  HMH(OPMAIMOHHON
0e30MacHOCTH;

YMEHHME CaMOCTOATEIbHO OLEHUBATh U NPUHHUMATh PELIEHUS, ONPEAEISIOUIUE CTPATETUIO
MOBE/ICHNUS, C YIETOM I'PaXXIaHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

BJIAJICHUE SI3BIKOBBIMU CPEACTBAMHU - YMEHHE SICHO, JIOTUYHO U TOYHO M3J1araTh CBOI TOYKY
3peHus, UCIIOJIb30BATh aJCKBATHBIC A3BIKOBBIE CPEICTBA;

BJIaJICHHE HaBBIKAMU TO3HABATENBbHOU pe(IeKCHH KaK OCO3HAHMsI COBEPINAEMBIX ICHCTBUI
U MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTATOB M OCHOBAaHWM, I'PAHUL[ CBOErO 3HAHHUA U
HE3HaHUs, HOBBIX [103HABATEJIbHBIX 3a/1a4 U CPEJICTB UX JOCTUKEHHUS.

NPpEeIMETHLIC:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA O MAaTEeMAaTUKE KaK 4YacTH MHUPOBOW KYIBTYPHI M O
MecTe MaTeMaTHMKd B COBPEMEHHOH NMBMJIM3AalMM, O CIoco0ax OIUCaHMs Ha
MaTEMaTUYECKOM SI3bIKE SIBJICHUM PEAIbHOTO MUPA;

c(OpMUPOBAHHOCTh IMPEJICTABICHUM O MaTeMaTUYECKUX IHOMATHUAX KaK O BaKHEHIINX
MaTEMaTHYECKUX MOJEIAX, IO3BOJIIOIIMX ONMUCHIBATE M H3ydaTh pPa3HbIE IPOLECCHl U
ABJICHUS; IIOHMMAaHHE BO3MOYKHOCTH aKCHOMAaTHYECKOIO IIOCTPOEHUS MaTeMAaTUYECKUX
TEOpUI;

BIQJICHAE METOJaMH JI0Ka3aTeJIbCTB M aJITOPUTMOB PELICHMS; YMEHUE HMX IPHUMEHATb,
IIPOBOJIUTH JOKA3aTEIIbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a/]1a4;

BIQJICHUE CTAaHJApTHBIMM IPUEMaMU pEUICHMs] pPALMOHAIBHBIX HMHPPALMOHAIbHBIX,
IIOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
UCIIOJIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOTpaMM, B TOM YHCIE JUIS IIOMCKA IIyTH
pELIEHNs U WIIKOCTPALUN PELIEHUS] YPAaBHEHUM U HEPABEHCTB;

c(OpPMUPOBAHHOCTh IMPEJCTABIEHUH 00 OCHOBHBIX TIOHATUAX, MJAEAX M MeEToJax
MaTEeMaTU4YeCKOro aHalln3a;

BIIQJICHUE OCHOBHBIMU IIOHATHUSIMH O INIOCKUX M IPOCTPAHCTBEHHBIXI'€OMETPUUYECKHUX
¢urypax, HX OCHOBHBIX CBOMCTBaX; C(POPMHUPOBAHHOCTb YMEHHs pACIIO3HABATh Ha
yepTexax, MOAEIX U B peallbHOM MHUpe reoMeTpuUecKie (pUrypbl; mpuMeHeHne U3y4eHHbIX
CBOICTB reomeTpruyeckux Guryp u GopMys JUisl pelieH!s] TeOMETPUUYECKUX 3a]a4d U 3ajad ¢
IIPaKTUYECKUM COJEPIKAHHUEM;

c(OpMUPOBAHHOCTh MPEJICTABICHUN O Ipolieccax U SBICHUSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, 0 CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajbHOM MHpE, 00 OCHOBHBIX MOHSATHUAX
JJIEMEHTApPHOU TEOPUU BEPOSATHOCTEM; YMEHUH HAXOAWTh U OLCHUBATH BEPOATHOCTHU
HACTYIUICHUsI COOBITMH B MPOCTEWIIMX NPAKTUYECKUX CHUTyallUsiX U  OCHOBHBIE
XapaKTEPUCTUKH CIy4alHbIX BEJINYNH;

BIIaJICHUE HABBIKAMU MKCIIOJIb30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IIpU PELICHUHU
3a/1a4;

C(OPMHUPOBAHHOCTb MPEJICTABIECHUI O HEOOXOIMMOCTH JOKA3aTelIbCTB MPU 0OOCHOBAHUU
MaTE€MaTUYeCKNX YTBEPKACHUM M pOJM AKCUOMAaTUKM B IIPOBEICHHM JIETyKTUBHBIX
pacCyXICHUM;

c(OpMUPOBAHHOCTh MOHATUHHOTO ammapara Mo OCHOBHBIM pasjielaM Kypca MaTeMaTHKU;
3HaHUU OCHOBHBIX TeopeM, (opMyln U yMeHHS' UX MPUMEHSTb, YMEHHS JOKa3bIBaTh
TEOpPEMBI U HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI pEIeHUs 3a/1a4;

cOPMHPOBAHHOCTh ~ YMEHHMH  MOJENUpPOBaTh  peajbHbIE  CUTYaIlMHM, HCCIEI0BaTh
ITOCTPOEHHBIE MOJIENN, HHTEPIIPETUPOBATH MOJYYCHHBIN PE3YIIBTAT;

c(OPMHPOBAHHOCTh MPEICTABICHUNH 00 OCHOBHBIX MOHATHAX MAaTEMaTHYECKOrO aHalu3a U
UX CBOWCTBaX, BJIQJICHUE YMEHHEM XapaKTepH30BaTh MOBEACHNUE (PYHKUUH, NCTIOIb30BAHNE
IIOJIyYEHHBIX 3HAaHUH JJIsl ONIMCAHUS M aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

BIIQJICHUE YMEHUSMH COCTaBICHUsS BEPOATHOCTHBIX MOJEIEH II0 YCIOBUIO 3aJa4d U
BBIYUCIICHUS] BEPOSITHOCTH HACTYIUICHUS COOBITHIA, B TOM YHUCIIE C MPUMEHEHUEM (OpMYyII
KOMOWHATOPUKH M OCHOBHBIX TE€OPEM TEOPHM BEPOSITHOCTEH; MCCIENOBaHUS CIIy4ailHBIX

BCJIMYMH I10 UX paClpeCaciICHUIO.



5. COAEP)XAHUE ITPOI'PAMMBI
10 kaacce

Tema 1. [IpeoOpa3zoBanue ajiredpanyecKux BbIpaskeHU i
AnreOpanueckoe  BbIpakeHHe.  TokaecTBo.  ToxkmecTBeHHbIE — MpeoOpa3oBaHUs
anreOpanyecKux BeIpaKeHUH. PazinrmyuHble criocoObl TOXIECTBEHHBIX MPEOOPA30BaAHHA.

Tema 2. MeToabl pelieHHs aJIredpan4ecKuX ypaBHeHUIl 1 HEPABEHCTB
VYpaBHenue. PaBHocuibHble ypaBHeHUs. CBONCTBAa PaBHOCWIIbHBIX ypaBHEHHH. IIpuemsl
pElIeHUsT ypaBHEHUW. YpPaBHEHHs, conaepkamue Monyib. IIpueMbl M MeETOABl pelieHus
YPAaBHEHUI U HEPABEHCTB, COACPKAIIMX MOAYJIb.
Penenue ypaBHEeHUI U HEPABEHCTB, COAEPKALUX MOAYJIb U UPPALMOHAIBHOCTD.

Tema 3. ®yHkuuu u rpaduku
Oynknun. CriocoOsr 3ananus Gyaknuu. CeoiictBa Gyaknuu. ['paduk Gyakmmm.
Jluneitnas QpyHkuus, e¢ cBoicTBa, rpaguk (00o0IeHHE).
Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U Tpa(UKH.
JpobHo-paninoHanbHble (YHKIIUHU, UX CBOMCTBA U rpaUKU.

Tema 4. MHoOr0o4J1IeHBI
HevictBus Hag MHOTOWIeHaMu. KopHU MHOrO4IeHa.
Pa3nosxeHne MHOroueHa Ha MHOXKUTEIIN.
YerHocTh MHOTOWIEHA. PalinoHanbHbIe 1poou.
[IpencraBieHne palioHaIBHBIX JpoOei B BU/IE CYMMBI 3JIEMEHTapHBIX.
Anroputm EBknnja.
Teopema besy. [Ipumenenue reopemsl besy i peleHus ypaBHEHUHN BBICIIUX CTEIICHEN.
PaznoxxeHne Ha MHOXUTEIN METOJOM HEONPEEIEHHBIX KOO PUIIMEHTOB.
Mertozpbl pelieHns ypaBHEHUH ¢ HelbIMU KO3 (hUIIMEHTaMU.

Tema 5. MHo:kecTBa. Unc/jioBble HepaBeHCTBA
MmuoxecTBa u ycnoBusi. Kpyru Diinepa.
MHokecTBa TOUEK INIOCKOCTH, KOTOPBIE 33aI0TCSl YPABHEHUSMH U HEPABEHCTBAMM.
YucnoBsle HEPAaBEHCTBA, CBOWCTBA YHMCIIOBBIX HepaBeHCTB. HepaBeHCTBa, cozjepskamue
MOJZlyJIb, METOABI pemieHus. HepaBeHcTBa, coiepXalipe NapamMeTp, METOJbl pPELIEHUS.
Pemenne HepaBeHCTB METOJJOM HHTEPBAJIOB.
Toxnecrsa.

Tema 6. MeToabl pelieHHs] TPUTOHOMETPUYECKUX YPABHEHHIT H HEPABEHCTB
®opmynsl TpuronoMerpu. [Ipocreiinye TpUroHOMETpUUECKNE YPAaBHEHUS U HEPABEHCTBA.
MeTo/bl uX peleHusl.
Ileppon ~ TPUTOHOMETPUUECKOTO YpaBHEHMSL. OObenuHeHHe  cepuil  perieHus
TPUTOHOMETPUYECKOTO YPAaBHEHM S, pAallHOHAIbHAS 3alICh OTBETA.
ApK-(QYHKIIUHM B HECTAaHAAPTHBIX TPUTOHOMETPUYECKUX YPABHEHUSX.
Tpuronomerpuueckue ypaBHeHus B 3afauax EI'D. [IpeoOpa3zoBanue TpUTOHOMETPHUYECKHUX
BBIPAYKECHUM.
Tpuronomerprudeckue HepaBeHCTBA. [[puMeHeHre CBONCTB TPUTOHOMETPUIECKUX (DYHKITAN
IIPY PELICHNN YPaBHEHUI U HEPABEHCTB.
TpuroHomeTpusi B KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepuanax EI'D.



6. TEMATUUYECKHWH IIAH

10 kiace
Ne Tema Koxa-Bo
4acoB
1 | IIpeoOpazoBanue anreOpandecKux BhIPAKCHHUM 3
2 | Metozp! pemieHust anredpanyeckux ypaBHEHUH U HEPABEHCTB 8
3 | OyHKIMH U TpapUKH 4
4 | MHorouJsieHbl 7
5 | MHuoxecTBa. YucnoBbie HEpaBEHCTBA 7
6 | MeTozpl pemieH st TPUTOHOMETPUYECKUX YPaBHEHUI U HEPABEHCTB 5
UTOIro 34
OcCHOBHBIE BH/BI
Komnn
Ne AEATEeJbHOCTH YYCHUKA
/i Pa3znein, Tema YeCTBO (42 ypoBHe yaeBHbIX JlaTta
4acoB N N
AeiCTBHUH)
1. ITpeoOpa3zoBanue ajaredpandeckux Boipaskenuii (3 u)
1 Anrebpanueckoe BhIpaKEHHUE. 1 Jloka3bIBaTh TOXKIECTBA
ToxnecTBo
2 ToxiecTBeHHBIE MPEe0Opa3oBaHUS 1 BrimonansaTe
anreOpanvdeckux BhIPAKEHUI. TOKJECTBEHHbBIE
PaBHOCHIIbHBIE
npeoOpa3oBaHus
BBIPAKEHUN
3 Paznuunble criocOOBI TOXKAECTBEHHBIX 1 Brinonnsate
npeoOpa3oBaHui. [IpakTnueckas TOXJIECTBEHHBIE
pabota PaBHOCHUJIbHBIE
peoOpa3oBaHus
BBIPAKEHUIN
2. MeToabl penieHnst aaredpanyecKux ypaBHeHn i 1 HepaBeHCTB (8 u)
4 VYpaBHeHue. PaBHoCUIIbHBIE 1 Pemars ypaBHEHU,
ypaBHeHus1. CBoiicTBa UCHONb3Ys OCHOBHBIE
PaBHOCWIIBHOCTH ypaBHEeHU. [ Ipremsl IIPUEMBI
pelieHus: ypaBHEHUI
5 YpaBHeHus1, coiepxkane Moayb. 1 Pemate YpaBHEHUS,
UCTONb3Ys OCHOBHBIE
MTPUEMBI
6 [Ipuembl 1 METO/BI peLIEHUS 1 Pemate  ypaBHeHHS W
YpaBHEHUH , COAEPKALUX MOAYIb HEPABEHCTBA, COJEPKALIUE
MOJTYJIb, pa3HBIMHI
IpUEMAMHU
7 IIpuemsbl 1 METOABI PELLICHUS 1 Pemars YPaBHEHHUS u
HEPaBEHCTB, COJIEPKAIINX MOIYJIb HEPABEHCTBA
HECTaH/IapTHBIMU
IIPUEMAMHU
8 Pewienne ypaBHEHUH U HEPABEHCTB, 1 Pemars ypaBHEHUs u
coJIeprKalux MOJYJIb u HEPABEHCTBA




UppaIMOHAILHOCTh HEeCTaHJapTHBIMU
pUeMamMu
9 Peuienue ypaBHEHHMII M HEpPaBEHCTB, 1 Pemate ypaBHEHUSA u
COZIepIKaIUX MOTYJTb u HEPaBEHCTBA
UppaIMOHAILHOCTh HECTaHIApTHBIMU
pUeMaMu
10 Pewienne ypaBHEHUN U HEpPaBEHCTB, 1 Pemars YPaBHEHHUS u
coJiepKaIux MOJTYJTb u HEpaBEHCTBA
UPPALUOHAILHOCTD HECTaHIAPTHBIMU
npueMamu
11 IIxonpHas oJIMIIMaaa o 1 Pemrats ypaBHEHUS u
MaTeMaTHKe HEpaBEHCTBA
HECTaHIAPTHBIMU
npueMamu
3. ®yukuuu u rpapuxu (4 4)
12 OyHKIHUA. Croco0sb! 3a1aHusd 1 [ToBTOPHUTH CITOCOOBI
(GyHKIHH. CaoiicTBa byHKINN 3a1aHus QyHKIHH,
I'paduk pynkunu CBOICTBa pa3HbIX (YHKIIHUH.
CrpouTts rpaduku
DIIEMEHTAPHBIX (DYHKIUH
13 Jluneitnast QyHKUUMA, €€ CBOHCTBA U 1 HaseiBate CBOICTBA
rpaduk JUHEWHOW  QYHKIUH B
3aBUCUMOCTH oT
napamMmeTpoB
14 JpobHo-panivoHaibHble (QYHKIUHU, X 1 Ctpouts rpaduku IpoOHO-
CBOICTBa, rpaduk palMoHANBHBIX  (PyHKIHA,
BBIJICTISITH MX CBOMCTBA
15 OyHKINUU U TpaUKU: pelIeHne 3aaa4d 1 Ucnons3zoBath
(bYHKIIMOHATILHO-
rpapuuecKuit METOJ,
pellleHuss  ypaBHEHHH U
HEpPaBEHCTB
4. Muorouiensl (7 1)
16 | MHuorounensl. [eficTBHs HaI 1 BrimoaHATE neiicTBUA C
MHoroujeHamu. KopHu MHOTOUIIEHA MHOTOYJICHAMH, HAXOJIUTh
KOPHH MHOTOWJICHA
17 | Pa3nmoskeHre MHOTOWICHA Ha 1 [TpuMeHSTh pa3HbIe
MHOXKHUTEIH CHOCOOBI pa3I0oKeHUs
MHOTOYJICHa Ha MHOXHUTEIH
18 | YUerHOCTH MHOTOWICHA. 1 Onpenensars YETHOCTh
PannonansHOCTH 1poOH MHOTOYJICHa,  BBITIOJHSATH
nerCcTBUA C
paroHaIBHBIMU IPOOSIMH
19 | IIpencraBieHue pamOHATBEHBIX 1 [IpumensTs JITOPUTM
npoOeit B BU/IE CyMMBI DJIEMEHTAPHBIX. EBxmpma s jeneHus
Anroput™ EBkinaa MHOT'O4JICHOB
20 | Teopema besy. [IpumeneHnne TeopemMsI 1 [Tpumensats Teopemy besy B
pellIeHNH  HECTaHJapTHBIX
YpaBHEHUI
21 | PaznoxxeHue Ha MHOKUTEIN METOLOM 1 Hcnoap30BaTh METONT
HEompeIeIeHHbBIX KOd(PHUIIneHTOB HEeOoTpeAeTIeHHBIX

K03 puImeHToB B




Pa3I0KEHUHU MHOT'OYJICHOB
Ha MHOXUTCIIN

22 | PenreHue ypaBHEHHH C [EIIBIMH 1 Nmets npencraBieHue o

k03 purreHTaMu pELIEHNN YpaBHEHUH C
HeNbIMUA K03 durreHTaMu
5. Mmuo:xkectBa. UncjioBbie HepaBeHcTBa(74)

23 | MHoxecTBa 1 yciaoBus. Kpyru 1 BrimonasaTe rpadudeckoe
Olinepa. MHOXecTBa TOUEK IIPEACTABIICHUE YPABHECHUIN
IUIOCKOCTH, KOTOPBIE 3a/1al0TCs U HepaBeHCTB. Pematsb
YpaBHEHHUSIMU U HEPABEHCTBAMU 3aJ]auy C IOMOIIBIO KPYTOB

Dilniepa

24 | Yucnossle HepaBeHCTBa. CBOMCTBA 1 IIpuMeHATH CBOMCTBA

YHCJIOBBIX HEPABEHCTB YHCIIOBBIX HEPABEHCTB MPH
PELICHNH MaTeMaTHIeCKUX
3ajaq

25 | HepaBeHncTBa, coaepkaiiiue MOTyIb 1 Pematp HEpPaBEeHCTBA,

coJiepxKalue MO/TYJTb,
HPUMEHSATh CcBOiicTBa
MOYJIst

26 | HepaBeHncTBa, cofepxaliue napamerp 1 Pemars HEpaBEHCTBA,

coJiepKalie napaMeTp

27 | HepaBeHcTBa, cofepxaliue napamerp 1 Pemars HEpPaBEHCTBA,

coJiepKalle napamerp

28 | Pemenne HepaBEHCTB METOJIOM 1 ITpumensaTh METO,
MHTEPBAJIOB WHTEPBAJIOB TPH PEHICHUU

HEpPaBEHCTB
29 | ToxnectBa 1 Jloka3bIBaTh TOKEeCTBA,
BBITIOJIHATH TOX/IECTBEHHBIC
npeoOpa3oBaHus
BBIPAKECHUN
6. MeToabI peleHusi TPUTOHOMETPUYECKUX YpaBHeHHiT 1 HepaBeHCTB (5 1)

30 | ®opMysbl TPUTOHOMETPUH. 1 BrimonansaTe
[TpeoOpa3oBanue npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHHUH TPUTOHOMETPUYECKUX

BBIPAKEHUH, HCIIONb3Ys
bopmybl

31 | [Ipocreiimme TPUTOHOMETPUYECKHE 1 Pematp
ypaBHEHHsI M HepaBeHCTBA. MeTo1bl TPUTOHOMETPUYECKHE
peleHus YpaBHEHHsI pa3HbIX THIIOB

32 | Ilepuox TPUrOHOMETPUYECKOTO 1 Pemate  Gonee  clOXXKHBIE
ypaBHEHHS. A pK-(QYHKITUH B TPUTOHOMETPHUIECKUE
HECTaHAAPTHBIX TPUTOHOMETPUYECKHUX YpaBHEHUS, OCYIIECTBIAT
ypaBHEHHSIX 0TOOp KOpHEeM

33 | TpuroHoMeTpu4ecKue ypaBHEHHUs B 1 Pemartb ypaBHeHUs pa3HOTO
3anaqax EI'D YPOBHs CJIOKHOCTHU

KNMoBEID

34 | TpuroHoMeTpr4ecKrue HEPaBEHCTBA. 1 Pemate ypaBHEHUs pa3HOIo
[IpumeHeHne CBOWCTB ypoBHs cinoxHocTn KMMoB
TPUTOHOMETPUYECKHUX (DYHKIIUH MTpH EI'D

pelIeHnr ypaBHEHUI 1 HEPaBEHCTB

UTOT'O 34







11 kaacce

Tema 1. MeToabl pemieHus ypaBHeHH U HEPABEHCTB
YpaBHeHus1, coaepKalme MoAyJib. [Ipuemel pelenys ypaBHEHHN ¢ MOJTYJIEM.
Penienue HepaBeHCTB, COAEPKAIUX MOAYIIb.
Tpuronomerpruyeckue ypaBHEHMs 1 HEPABEHCTBA. MppanroHanbHble ypaBHEHUS.

Tema 2. Tunel reOMETPUYCCKHUX 3alaY4, METOAbI HX PCIICHUS
Pemenne IIAaHUMCETPHUYCCKUX 3a1a4 pa3JIMdIHOr0 BUaaA.

Tema 3. TexkcToBble 3a1a4i. OCHOBHBIE THIIBI TEKCTOBBIX 3a7a4. MeTo/bl peleHust

[Ipuemsbl perieHusi TEKCTOBBIX 33724 Ha «PadOTy», «IBHKEHUEY, IIPOIEHTHI», «CMECHY,
«KOHIICHTPAILIMIO», «IIPOTIOPIIMOHATILHOE JIEJICHHE». 3a/ladl B  KOHTPOJIbHO-U3MEPUTEIHHBIX
Marepuanax EI'D.

Tema 4. Tpuronomerpusi

@opmynbl  TpuroHomerpun.  IIpeoOpa3oBaHne  TPUTOHOMETPHUUYECKUX  BBIPAKCHUU.
TpuronomeTpudecKkue ypaBHEHHUs 1 HEPABEHCTBA.

CucTtemMbl TPUTOHOMETPUYECKUX YPABHEHHI U HEPABEHCTB.

Tpuronomerpus B 3agayax EI'D.

Tema 5. Jlorapudmuyeckue u nokasarejbHble ypABHEHHUS M HEPaBEeHCTBA
Mertonbl pemieHHst JOTapUPMHUUECKUX U TOKa3aTeNbHBIX YpPAaBHEHMH U HEPaBEHCTB.
Jlorapupmuueckass M mokazarenbHas (yHKOMM, uUX cBoicTBa. [IpuMeHeHHe CBOWCTB
Jorapu(MUUEcKOl 1 MoKa3aTeabHOU (PYHKINHU IpU PELICHUN YPaBHEHUI U HEPABEHCTB.
Jlorapudmuueckre M MoOKa3aTelbHbIE YpaBHEHHS, HEPABEHCTBA, CUCTEMBbl YpaBHEHHH U
HepaBeHCTB B 3a1ayax EI'D.

Tema 6. MeToab!l pemieHHs 32/1a4 € IApaMeTPOM
JInneliHble ypaBHEHMS U HEPABEHCTBA C [1ApaMETPOM, IIPUEMBI UX PELLIECHUS.
JpoOHo-paninoHaabHble ypaBHEHHS U HEPABEHCTBA C MAPAMETPOM, IPUEMBI UX PEILICHHS.
KBanparsslii TpexusieH ¢ napamerpoM. CBoOMCTBa KOpHEH KBaJIpaTHOTO TpeXUJieHa.
KBaaparHble ypaBHEHHS ¢ TapAMETPOM, IPUEMBI UX PEILICHHUS.
ITapamerpsl B 3agauax EI'D.

Tema 7. O00011a101Iee MOBTOPEHHE KypPca MAaTeMATHKH

Tpuronomerpus.

[IpumeHeHre TPOM3BOAHON B 3ajjauax Ha HaXOJEeHHE HAuOOJIbLIET0 M HAaUMEHBIIErO
3Ha4eHUH PYHKIUH.

YpaBHEHMS U HEPABEHCTBA C IapaMETPOM.

Jlorapugmuueckue 1 nokasareabHble YpaBHEHHS U HEPABEHCTBA.

['eomerpuueckue 3aaauu B 3aganusx EI'D.



TEMATHYECKHAM ILUTAH

Ne Tema Komnn
4eCTBO
4acoB

1 | Merozbl peneHust ypaBHCHHIT 1 HEDABCHCTB 3
2 | Tunsl reoMeTpUYECKUX 3a/1a4, METO/bI X PELICHUS 5
3 | TexcroBble 3a1auu. OCHOBHBIE TUIIBI TEKCTOBBIX 331a4. MeTo/1bl pereHus 5
4 | Tpuronomerpus 5
5 | Jlorapumuyeckue u noka3zaTesbHbIEC YPAaBHEHHS U HEPAaBEHCTBA 5
6 | Meroasl peuieHus 3a1a4 ¢ NapaMmeTpom 5
7 O6o06maroiiee NOBTOPEHHE Kypca MaTeMaTHKU 5
8 | UToroBoe 3ansiTue 1
uToro 34
YYEBHO-TEMATUYECKHWM ILJIAH
OcCHOBHBIE BH/BI
Komm
Ne AeSITeJIbHOCTH YYCHHKA
/i Paspnen, tema 4eCcTBO (Ha ypoBHe yaeBHbIX Jara
4yacoB N .
AeiCcTBU)
1. Metoapb! pemieHusi ypaBHeHHMi 1 HepaBeHCTB (34)
1 YpaBHeHus, coepxranme MOayb. 1 [IpumensATh NprEMBI
[Ipuemsl perieHust ypaBHEHUHN C PaCKpPBITUS MOYJIA U
MoayJeM. PerieHue HepaBeHCTB, CBOMCTBA MOJYJIS B
coJIepXKaliux MOAYJb pElIeHNH YpaBHEHUH U
HEPABEHCTB
2 TpuroHomeTpuuecKkne ypaBHEHUS U 1 Hcnonws3oBate 00111e
HEPaBEHCTBA MIPUEMBI pEIICHUS
YpaBHEHUI U YaCTHBIE
METO/IbI B PEIICHUH
TPUTOHOMETPUUECKHUX
ypaBHeHUU. [IpuMeHsITh
METO/bl PEIICHUS
TPUTOHOMETPHUYECKHIX
HEPABEHCTB
3 WppanurioHanbHble ypaBHEHUs 1 [Ipu pemenun
HppalOHATbHBIX
YpaBHEHU IPUMEHSTD
crienupudecKkue MeTo b,
0oTOMpaTh KOPHHU YpaBHEHUI
2. Tunbl reoMeTpUYECKUX 3a/1a4, MeTOAbI HX pemeHus (5 1)
4 Peuienne mianuMeTpuyeckux 3aaau 1 Pemate mianuMerpuyeckue
pa3IMYHOTO BUAA 3aJlauM Ha KOH(UTYypaluu
duryp
5 Pemenue crepeomeTpruueckux 3a1au 1 Pewate npocreiimme
pa3IMYHOTO BUAA CTEPEOMETPUYECKHE

3a/1auy pazInyHOTO BHU]IA




6 ["'eomeTpus B 3a1a4axX KOHTPOJIBHO- 1 Pemate muianumerpuueckue
M3MEpPUTENbHBIX MaTepuasioB EI'D u CTEPEOMETPUUYECKHE
3ajaud  Pa3sHOIO  YPOBHS
cnoxxknoctu KMMMos EI'D
7 ['eomeTpus B 3a1a4ax KOHTPOIBHO- 1 Pemate miaHumerpuyeckue
U3MEpUTENbHBIX MaTepuaios EI'D u CTEPEOMETPUYECKUE
3aJjaud  Pa3HOro  ypPOBHS
cioxxnoctu KMMos EI'D
8 I'eomeTpus B 3aa4ax KOHTPOJIBHO- 1 Pemars mmanumeTpuyeckue
M3MEpUTENbHBIX MaTepuasioB EI'D u CTEPEOMETPUUYECKHE
3aJa4d  Pa3HOro  YpOBHS
cnoxHoctu KMMos EI'D
3. TexcroBble 3a1a4yn. OCHOBHbIE THIIBI TEKCTOBBIX 3a71a4. MeToab! pemenust (5 1)
9 [Tpuemsbl perieHusi TEKCTOBBIX 3aJay 1 Pemmath TekcTOBBIE 33/1aUH
Ha «paboTy», «IBHUKEHUE» Ha «paboTy», «IBUKEHUE
apu(METUYECKUM U
areOpan4ecKum
crocobamMu
10 [Tpuembl pelieHUs TEKCTOBBIX 3a4ay 1 Pemiate TeKCTOBBIE 3a/1a4n
Ha «IIPOLIEHTHI», «IIPOMOPLHUOHAIBHOE HAa «IIPOLIEHTHI»,
JIeTICHUE» «IIPOTIOPLHOHATIBHOE
JeNieHne» apuMETHIECKUM
U anredpandyeckum
croco6aMu
11 [Tpriembl perieHusi TEKCTOBBIX 3ajay 1 Pematsb TekcTOBBIE 3a/1aUH
Ha «CMECHU», «KOHLIEHTPALINIO) Ha «CMECU»,
«KOHIIEHTPALIUIO»
apu(pMETUYECKUM U
areOpanvdecKum
Croco6aMu
12 TexkcToBble 3a7aud B KOHTPOJBHO- 1 Pemarsb TekcToBbIE 3a1aUn
M3MEPUTENBHBIX MaTepuanax EI'D Pa3HOr0 YPOBHSI CIIO)KHOCTH
KMos EI'D
apu(pMETUYECKUM U
areOpanvaecKum
croco6aMu
13 TekcToBble 3aaul B KOHTPOJIBHO- 1
M3MEpUTENBbHBIX MaTepuanax EI'D
4. Tpuronometpusi (5 u)

14 | dopmysBl TPUTOHOMETPHH. 1 Hcnonb3oBath Gopmysibl
[TpeobpazoBanue TPUTOHOMETPHH B
TPUTOHOMETPUUECKHUX BBIPAKEHHM npeoOpa3oBaHuU

TPUTOHOMETPUYECKUX
BBIPAKEHUN
15 | TpuroHomeTpruyecKkue ypaBHEHUS U 1 Hcnonb3oBate oomme

HEpPaBEHCTBA

MIPUEMBI pELICHUS
YPaBHEHUU U 4aCTHbBIE
METO/bI B PEIICHUHN
TPUTOHOMETPUUYECKUX
ypaBHeHUU. [[puMeHsITh
METO/Ibl PEILICHUS




TPUTOHOMETPUUYECKUX

HEPaBEHCTB
16 | Cucrembl TPUTOHOMETPHUYECKHUX 1 Pematp CHCTEMBI
YpaBHEHM U HEPABEHCTB. MeTo1bl TPUTOHOMETPUYECKUX
peLeHus YpaBHEHHIA, OTOUpPATh
KOpPHU YpaBHEHMI
17 | Tpuronomerpus B 3aaauyax 1 Knaccuduuuponarsb
KOHTPOJIbHO-U3MEPUTEIIbHBIX TPUTOHOMETPUYECKHE
matepuanos EI'D 3a1a44 B KOHTPOJIBHO-
U3MEPUTENBHBIX
MaTepHajax 1o THIIam
18 | Tpuronomerpus B 3a7a4ax 1 Knaccudunuposars
KOHTPOJIbHO-U3MEPUTENBHBIX TPUTOHOMETPUUYECKHE
marepuaios EI'D 3aa4d B KOHTPOJIBHO-
M3MEPUTENIbHBIX
MaTepuaiax 1o TUIaM
5. Jlorapudmuyeckue u noka3arejbHble ypaBHeHNUsI U HepaBeHCTBa (5 1)
19 | Jlorapudmudeckast u moxkasarenbHast 1 AHanu3upoBath CBOMCTBA
(GyHKIMH, UX CBOWCTBA JOTapuPMHIECKON U
noKa3are’abHOl (QpyHKIui
20 | [IpuMeHeHHE CBOMCTB 1 Pemate nmorapudmudeckue
JOTapu(PMHUUECKON M TIOKA3aTEIbHOM Y [1I0Ka3aTeJIbHbIC
(GyHKUUH pyU pelieHu ypaBHEHUH U ypaBHEHMsI 1 HEPaBEHCTBA
HEPABEHCTB Ha OCHOBE CBOWCTB
byHKIUH
21 | [IpumeHeHmE CBOICTB 1 Pemate norapudgmuueckue
jgorapu(pMHUECKOl U MOKa3aTeIbHOU U [I0Ka3aTeJIbHbIE
(GyHKUUH TpU pelIeHu ypaBHEHUH U YpaBHEHMsI 1 HEPaBEHCTBA
HEPaBEHCTB Ha OCHOBE CBOWCTB
byHKIUH
22 | Jlorapugmuueckue 1 MokazaTesibHble 1 Bectu nouck MeTo10B
YpaBHEHUS, HEPABEHCTBA, CUCTEMBbI peLeHus
YpaBHEHMI U HEPABEHCTB B 3a/1a4ax JorapupMHUUECKUX U
EI'D, meTos! pereHus MOKa3aTeJIbHbIX YPABHEHU,
HEPABEHCTB, UX CUCTEM,
BKITIOYCHHBIX B
KOHTPOJIbHO-
M3MEpUTENIbHbIE MaTepUaIIbI
EI'D
23 | Jlorapudmudeckue v mokas3arenbHbIe 1 Bectu nouck MeTo108
ypaBHEHUS, HEPABEHCTBA, CUCTEMBbI peleHus
YpaBHEHMI U HEPABEHCTB B 3a/1a4ax JOrapuPpMHUECKUX U
EI'D, metoibl pemenus MOKa3aTeJIbHbIX YPABHEHU,
HEPABEHCTB, UX CHUCTEM,
BKITIOYCHHBIX B
KOHTPOJIbHO-
M3MEPUTENIbHBIE MaTepUAIIbI
EI'D
6. MeToabl pemenus 3aaa4 ¢ mapamerpom (5 u)
24 | Jlunelinble ypaBHCHHS M HEPABEHCTBA 1 Pemarp JTUHEIHbIE

C IapamMeTpoOM, IIPUEMBI UX PELLICHUS

YpaBHEHHUS U HEPABEHCTBA,
CoJleprKalIye mapaMeTp




25 | IpoGHo-panoHa bHbIC YPaBHECHUS U 1 Bectu nmouck pemenus
HEPABEHCTBA C MapaMeTPOM, MPUEMBbI JpOOHO-palMOHATIBLHBIX
WX peIIeHus ypaBHEHHI 1 HEPABEHCTB C
napamMeTpom

26 | KBagpaTHBIH TpeX4IeH ¢ TapaMeTPOM. 1 UccnenoBate  KBaapaTHBII

CBolicTBa KOpHEN TpexXuieHa TPEXWICH C IapaMeTpoM Ha
HaJINYME KOPHEU

27 | KBagpatHble ypaBHEHUS C 1 HccnenoBaTh  KBajpaTHbBIE

napaMeTpoM, IPUEMbI UX PEIICHUSI. YpaBHEHHUS C TapaMeTPaMHU.

28 | [Tapamerpsl B 3a1auax EI'D 1 Pemarp YpaBHEHHSI c
napameTpamu pasHoro
YPOBHSI CIIOKHOCTH

7. O600mamwiee nopropenue kypca maremaruku (5 1)

29 | Tpuronomerpus 1 Pemarp
TPUTOHOMETPUIECKUE
3aJaud = U3 KOHTPOIBHO-
HU3MEPUTEITBHBIX
matepuanos EI'D

30 | IIpumeneHue Mpou3BOIHOM B 3a/1a4ax 1 Pemars 3aaun Ha

Ha HaXxO0XJIeHHE HauOOJIBIIETO U HaXO0X/I€HNE HauOOJIbIIEro

HAUMEHBIIIETO 3HAYCHUHN QYHKIIUN Y HAaMEHbIIIET0 3HAYCHUH
(GYHKIMH 110 QJITOPUTMY

31 | YpaBHeHUs 1 HEPABEHCTBA C 1 O60061mate u

napameTpamu CUCTEMaTH3UPOBATh
MIPUEMBI PEIICHHSI
YpaBHEHU 1 HEPABEHCTB C
napameTpamu

32 | JlorapupmMudeckue v oKa3aTelIbHbIC 1 AHanu3upoBaTh METObI

ypaBHEHHUS U HEpPABEHCTBA. MeTobl peleHHs
WX pEIICHUs JOTapUPMUIECKUX "
MOKAa3aTeIbHBIX YpaBHEHUN
33 | 'eomerpuueckue 3a7auu B 3aJITaHUSIX 1 AHanu3upoBath KUMBs1
EI'D EI'D Hu BBIJICITNTD
reoMEeTpHUECKUE 3a/1a4uM 110
TUTIAM
34 | UtoroBoe 3aHsTHE 1 3aueTHas paboTa
UTOTO 34




7. Onucanmne y4eO0HO-MeTOAUYECKOT0 M MATEPHAIBLHO-TEXHMYECKOT0 o0ecredeHn st
o0pa3oBaTe/ibHOI 1eATeJbHOCTH

IlepeyeHb pekoMeHayeMbIX YUeOHbIX U31aHuil, UHTepHeT-pecypcoB, 10MOJTHUTEIbHOM
JIMTEepaTyphbl 1JIs1 00yyalouierocs

OCHOBHbBIE HCTOUHHUKH:

1.

Marematuka: anredbpa U Hayajga MaTeMaTHYEeCKOTO aHayin3a, reomeTpust. ['eomerpus. 10-11
KJIacChl: y4ueb./yist 001eo0pa3oBaTenbHbIX OpraHnu3anuii: 6a3oBeii u yriuyon. Yposuau /JI.C.
ArtansicsaH u 1p.— M.: [Ipocsemenue, 2014.

Maremaruka: ajiredpa U Hayajla MaTeMaTH4eCKOro aHalln3a, TeoMeTpust. Anredpa u Havaia
MaTemaruueckoro ananusa. 10-11 kimaccer: yue0.ams 001eoopa3oBaTeIbHBIX OpraHU3aIil:
0a3zoBbiii u yriuyon. Yposnau /I1ILA. AnumoB u ap.— M.: IIpocsemenue, 2015.

I[OHOJIHI/ITCJILHI)IG HCTOYHUKH:

3.

8.

9.

Anrebpa ¥ Havajla MaTeMaThyeckoro ananusa. Junaktnueckue marepuansl. 10 n 11 kmacc:
nocobue nansi o0meo0pa3oBaTebHBIX OpraHu3aluii: 6a3oBblii U yrayon. ypoBHu/M.U.
[Ma6ynun.—M.: IIpocBemenue, 2014.

I'eomerpus. Jumakrtudeckue marepuaisl. 10 kimacc: mocoOue s 00meoOpa3oBaTeIbHBIX
opranm3anuii: 6a3oBelii u yriyoun. yposau/ b.I'. 3uB.—M.: [IpocBemenue, 2014.

I'eomerpus. Jumaxktuyeckue marepuainsl.ll kimacc: mocoOue aisi o0meoOpa3oBaTeIbHBIX
opranm3anuii: 6a3oBelii u yriyoun. yposau/ b.I'. 3uB.—M.: [IpocBemenue, 2014.

I'eomerpusa. PabGowas Terpamp. 10 kmacc: mocobue g oOmieoOpa3oBaTeIbHbIX
opranu3anuii: 6a3oBslii u yriyou. yposau/ FO.A. I'naskoB u ap. — M.: [Ipocsemenue, 2014.
I'eomerpusa. PabGowas Terpamp. 11 kmacc: mocobuwe misa  oOmieoOpa3oBaTeIbHBIX
opranu3zanuii: 6a3oBblil u yriy0:a. yposau/ B.®. byry3os u ap. — M.: IIpocemienue, 2014.
EI'D, wmaremaruka, 0a30BbIii ypOBEHb, THUIIOBBIE OHK3aMEHAIIMOHHBIE BapuaHThl, 30
BapuaHToB, Amenko U.B., 2015

CemenoB A.JIL. EI'D : 3000 3amau ¢ oTBeTamu 1o Maremaruke. Bee 3aganus rpynmsl B /AL
Cemenos, 1.B. fmenko u np.- M.: U3znatensctBo «Ok3amen», 2014.

IIporpaMMHo-MeTOINYECKOE ODecTIeueH e

1.

2.

4.

5.

@®enepanbhblii 3akoH oT 29.12.2012 Ne273 — ®3 «0O0 obOpazoBanuu B Poccuiickoii
Denepanumn»;

[Tpuka3z Munobpuayku Poccun ot 17.05. 2012 1. Ne413 «O06 yTBepkaeHuu ¢eaeparbHOro
roCyJapCTBEHHOT0 00pa30BaTeIbHOI0 CTaHAApPTa CpeHero o0miero oopa3oBaHus';

[TuceMo MunobOnayku Poccun ot 07.08.2015 1. Ne08-1228 «O HampaBiieHUU
pekoMeHaanui» (BMecte ¢ «MeTOJUUeCKUMH PEKOMEHJAUsIMH IO BOIIPOCaM BBEACHUS
denepabHOTO TOCYIapCTBEHHOTO 00pa30BaTeIBLHOTO CTaHAapTa OCHOBHOTO OOIIEro
00pa3oBaHUs);

Pacnopsixenue IlpaButensctBa P® ot 24.12.2013 1. Ne 2506-p «OO06 yTBepKIeHUU
Konuenmun pa3zBuThs MaTeMaTuueckoro oopaszoanus B Poccuiickoit denepanum»;

[Tpuxa3 MunoOpnayku Poccum ot 31.03.2014 «O06 yTtBepkaeHuu ¢eaepanbHOro mnepeyuHs
y4eOHUKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUION.

JuieKTpOHHbIe 1 UHTEepHeT pecypchl:

1.

ONDU AWM

http://school-collection.edu.ru/ (Matepuanel 1o Maremarnke B EauHONH KOJJIEKIIUH
1 POBBIX 0OpPa30BATEIBHBIX PECYPCOB);

http://fcior.edu.ru (deaepanbHblii IEHTP HHPOPMAIIMOHHBIX 00pa30BaTEIBHBIX PECYPCOB);
http://www.bymath.net (Bcs aiemenTapHas MaTeMaTHKa)

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

http://www.uztest.ru (EI'D nmo MmaTtemaTuke: MOAr0TOBKA K TECTUPOBAHUIO);
http://www.matburo.ru/literat.php (Hayuxo-momysipHbIe KHUTH 110 MATEMAaTHKE)
www.fipi.ru (OPUITU:Equnblii rocyiapcTBEHHBIN SK3aMeH);

http://www.terver.ru/ (CrnpaBoYyHHK [0 MaTeMaTHKe, IIKOJbHAs MaTeMaTHKa,BbICIIas
MaTeMaTHKa);
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9. http://lwww.allmath.ru (Bcs MmaremaTrka B OTHOM MeCTe);

10. http://www.math-on-line.com (3aHumarenbHas MaTeMaTHKa - MIKOJbHUKaM (OJHUMITHAIBI,
UTPbl, KOHKYPCHI 10 MaTEMATHKE))

11. http://www.mathtest.ru (Maremarnka B IOMOINb HIKOJBHHKY M CTYAEHTY (TECTBI IIO
mareMaTHke online));

12. http://reshuege.ru/ (Pemy EI'D.006pa3oBatenbHblii HOPTAT 1T OAr0oTOBKH K EI'D);

13. http://pedsovet.su/load/ (ITexcoBer, MmaTemaTHKa);

14. http://infourok.ru/ (Buaeoypoku 1o MaTeMaTuke);

15. www.festival.1september.ru (I uay Ha ypok MaTeMaTuku (METOIUYECKHE Pa3pabOTKH);

Onncanue MaTepuaJbHO-TEXHHYECKOI0 o0ecrieyeHusi 00pa3oBaTeIbHOIO mpoiecca
Peanuzanus nporpaMMbl JUCHUILIMHEL TpeOyeT Hanuuus yueOHoro kabunera MareMaTuku.
Ob6opynoBanue yueOHOro kKaOuHeTa:

— ayIWTOpHAas JIOCKAa C MAarHUTHOW TIOBEPXHOCTHIO M HAOOPOM MPHUCIIOCOOJICHUH ISt

KpEIUIeHUs Ta0JIuIL;

— TI0CA/I0YHBIE MECTa IO KOJHYECTBY CTYACHTOB

- pabodee MecTO MpemnojaBarens;

— HarBIIHBIE TOCOOMS (MO MHOTOTPAaHHUKOB, MOJISITN TEJ BPALICHUS );

— KOMIUIEKT KOMITbIOTEPHBIX NMPE3CHTALINH;

— KOMIUIEKT HWHCTPYMEHTOB KJIACCHBIX: JIMHEWKa, TpaHcrnopTup, yroiasHuk (30°, 60°),
yroJibHUK (45°, 45°), LUPKYIIb;

— KOMILICKT ITOPTPETOB is KabuHeTa MaTteMatuku (15 moprpeTos).

- KommexT tabmui o anredpe U HayajgaMm MaTeMaTHYECKOTO aHaJN3a U TEOMETPHH.

TexHuueckue cpecTBa 00ydeHus:

— KOMIIBIOTEP C JIMIIEH3UOHHBIM ITPOrPaMMHBIM 00€CTIEYEHHEM;

— TIPOEKTOp;

— MHTEpaKTHUBHAs JI0CKa;

— TIPUHTEP.

MYHULIMNAJbHOE BIO[HKETHOE OBLLEOEPA30OBATENIbHOE YYPEXOEHWUE MPSI30BELIKOIO MYHULIMIMAIIBHOIO OKPYIA BOJIOrOACKOW OBJTACTU “"CHOBOLACKAS LLIKOMNA UM.
IH.MOHOMAPEBA", lpomosa E.A., [iupektop
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