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MHHOACHUTEJIbBHAS 3AIIMCKA

Pabouass mporpamma 37I€KTHBHOTO Kypca «JlomosjHuTe bHbIC TNaBbl mMartemaTuku JUisi 11 Kiacca cocTaBieHa Ha OCHOBE CIICTYHOIIUX
HOPMAaTUBHO-TIPABOBBIX U HHCTPYKTUBHO- METOAMYECKUX TOKYMEHTOB:

- @enepanbHOTO 3aK0Ha OT 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit @eneparmmy» (B penakmuu ot 10.08.2017).

- [Ipukaza MunuctepctBa o6pazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O0 yTBep)KACHUH

(deneparbHOro roCyAapCTBEHHOTO 00Pa30BaTENBLHOTO CTaHAPTa CPEIHEr0 O0IIero 00pa3oBaHUs» (C M3MEHEHUSMU H JOMOJHEHUSMU OT
29.12.2014 ,31.12.2015, 29.07.2017).

[IporpaMmMa 3J€KTHBHOTO Kypca OpPUEHTHpPOBAaHA HAa PAaCCMOTPEHHE OTACJIBHBIX BOMPOCOB MAaTEMAaTHKH, KOTOPBIE BXOASAT B COJIEpKAHUE
€MHOT0 TOCYJIapCTBEHHOTO HK3aMeHa M0 MaTeMaTuke 0a3oBoro ypoBHA. Kypc momosiHseT u pa3BUBaeT MIKOJIBHBIM KypC MaTeMaTHKH, a TaKxkKe
SBJIICTCS WH(POPMAITMOHHON TOICPKKON JaIbHEUIIIET0 00pa30BaHUs U OPHCHTUPOBAH Ha YJOBIIETBOPEHHE 00Pa30BATENbHBIX MOTPEOHOCTEH
CTapIIUX IIKOJBHUKOB, UX criocoOHOcTel. OCHOBHAs Ues JIEKTUBHOTO Kypca 3aKI0ueHa B PACHIMPEHUU W YTiayOJeHUU 3HAHWM ydaluxcs 1Mo
HEKOTOPBIM pasliellaM MaTeMaTHKH, B OOECIICUeHUH MPOYHOTO U CO3HATEIBHOTO OBJIAJICHUS YYALTUMUCS CUCTEMON MaTeMaTHUeCKUX 3HAHUU U
YMEHUM, HEOOXOAUMBIX TIPH Cllaue BBIITYCKHOTO 3K3aMeHa, a JIJIl HEKOTOPBIX MKOJLHUKOB — HEOOXOUMBIX ISl IPOJOJIKEHUST 00pa30BaHMUS.

B nporiecce ocBoeHus cofepkaHus JAHHOTO Kypca YUeHUKH OBJIa/IeBalOT HOBBIMU 3HAHUSIMHE, YTITYOJISIOT H3yUEHHBINH MaTepual, 00oramaroT
CBOM JKU3HEHHBIH OIbIT, MOJYYalOT BO3MOKHOCTH MPAKTUYECKOTO MPUMEHEHMSI CBOMX HHTEIUIEKTYyalbHBIX CIOCOOHOCTEH, pa3BUBAIOT CBOU
KOMMYHHKATHUBHBIE CIIOCOOHOCTH, OBJIAJEBAIOT 00IIeyueOHbIMU yMeHHsIMH. OCBOEHUE MPEIMETHOTO COJEpKaHUsl Kypca M caM MPOIecC €ro
M3YYEeHHsI CTAHOBSITCS CPEACTBAMH, KOTOPbIE 00ECIIEYMBAIOT MEPEX0]] OT O0yUeHHUs yUaluxcs K ©X caMo0Opa30BaHHUIO.

N3yyenne kypca mpeamnoiaraeT oOecrieueHHe MOJOKUTEIBHON MOTHMBALMM YyYallMXCs HA TIOBTOPEHHE paHEee W3YYEHHOTro MaTepuala,
BbIJICJIEHUE y3JI0BBIX BOIIPOCOB Kypca, MpeAHa3HaAuE€HHBIX JJIsl TOBTOPEHMUSI, UCIIOJIb30BAaHUE CXEM, MOJIEJICH, ONTOPHBIX KOHCIIEKTOB, CIIPAaBOYHUKOB,
KOMITBIOTEPHBIX TECTOB, CAMOCTOSATENILHOE COCTABJICHHE (MOEIMPOBAHUE) TECTOB.

MeTtoandeckoil OCHOBOW JaHHOTO Kypca SIBISIETCS ACATEIBHOCTHBIA MOAXO0J K OOy4YeHHIO MareMaTuke. JIaHHBIA MOAXO0[ Mpearnoyiaract
oOydeHure He TOJIbKO TOTOBBIM 3HAHUSM, HO U JEATEIBHOCTH 110 IPUOOPETEHUIO ATHX 3HAHUMN, CIOCOOOB PacCy ICHUH, T0Ka3aTeNbCTB. B cBsI3H ¢
3TUM B IpOLIECCe M3YYEHMsI Kypca ydalluMCsl IpeiaraloTcs 3a/laHus, CTUMYJHUPYIOLIME CaMOCTOSITEIbHOE OTKPBITHE MMH MaTeMaTHYEeCKHX
(hakTOB, HOBBIX, PaHEE HEU3BECTHBIX IPUEMOB U CIIOCOOOB PEIICHHUS 3a/1a4.

Heabp kypca: obecriedeHre MHAWBHUIYAIILHOTO U CHCTEMAaTHYECKOTO COMPOBOXKACHMS YUYalIMXCS MPU MOATOTOBKE K TOCYIapCTBEHHON
WTOTOBOM aTTECTAIlMU M0 MATEMATUKE B paMKaX CUCTEMHO- JIESTEIbHOCTHOTO MOIX0/1a.

3agayu Kypca:

1) pacmmpenue u yriayOieHHne HIKOJILHOTO Kypca MaTeMaTHUKH;

2) aKTyanu3anusi, CACTeMaTH3aIHs U 00001eHne 3HAHUN YJaIuXCsl 10 MaTeMAaTHKE;

3) opmupoBaHue y yualMXcsd TMOHMMAHUS POJM MAaTEMaTHYECKHX 3HAHUM KaK HWHCTPYMEHTA, MO3BOJSIONIETO BHIOPATH JIydIIUit
BapHaHT JEHUCTBUU U3 MHOTMX BO3MOKHBIX;

4) pa3BUTHE UHTEpECA yUaIUXCS K U3YUEHUIO MAaTEMaTHKU;



5) pacumpeHre HayqyHOTO KPyro3opa yyariuxcs;

6) oOyueHHe CTapIICKIACCHUKOB PEHICHUI0 YYEOHBIX M KH3HCHHBIX MPOOJIeM, criocobaM aHaiu3a HH(OpPMAIMH, OJIyYaeMOi B pa3HbIX
bopmax;

7) dbopMupoBaHKE MOHATHS O MAaTEMAaTUYECKHX METOJaX MPHU PEIICHUH CJIOKHBIX MAaTEMAaTUYCCKHX 3aJ1aY;

8) oOydenwue 3anogHeHuto 61aHK0B EI'D;

9) mcuxosornveckas MOArOTOBKA K BBIITYCKHBIM K3aMEHAM.

s Gonee 3¢ddekTUBHONW pabOTHl ydYalmuxcs IENecoo0pa3HO B KadecTBE IUAAKTHUECKHX CPEACTB HCIOJIB30BAaTh MEIUAPECYPCHI,
OpPTraHU30BBIBATH CAMOCTOSITEIBHYIO pa0OTY yUYaIIUXCS C UCIIOJIb30BAaHHEM JUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHIA.

COJEPXAHUE OBYYEHMUA

ConeprxkaHne COOTBETCTBYET €IMHOMY OaHKY 3aJlaHUi T10 MaTeMaTHKe 0a30BOro ypoBHs ¢ caiita OUIIH.

3azayu ¢ MPaKTUYECKUM COACPKAHUEM.

3azayu Ha IPOLEHTHI U TOJIH.

Yrenue rpaduKoB peaqbHbIX 3aBUCMOCTEH.

3amaun 1o Teopuu BeposiTHOocTed. Kiaccuueckoe ompezeneHue BEPOSTHOCTU. TeopeMbl O TEOPUM BEPOATHOCTEM.

[IpencraBneHne 3aBUCUMOCTEN MEXAY BeTMUUHaMHU B BUe hopmyit. [IpeoOpazoBaHms YHCIOBBIX HUPPALIMOHATBHBIX
BBIPaKCHUM.

[TpeoOpa3oBanust OYKBEHHBIX MTOKA3aTEIHHBIX BHIPAYKCHHIA.

HepaBeHnctBa (JinHelHble, KBaJpaTHbIe, MOKa3aTelbHble). UncnoBas ock. YncaoBble MPOMEXYTKH. 3a/ladyll Ha CBOMCTBA HaTypalbHbBIX
YHCEIL.

Anrebpanueckue BoipaxkeHus. [IpeoOpazoBanus anreOpanyecKnx BhIpaKEHUH U IpoOei. Pemienne TUHEWHBIX M KBaJIpPaTHBIX,
IpoOHO-pallMOHATBHBIX YPABHEHUH .

Pemenne ypaBHeHM, coAepKaluX KBapaTHbI KOPEHB, IOKA3aTEIbHbBIX YPABHEHUN.

Pemenue 3anay no miuanumerpuu. TpeyronpHuku. YetbipéxyroabHuku. OkpyskHoCTb. [Inomans guryp. [IpuknaaHeie 3aaa4u o reoMeTpuu.

[IpuknanHbie 3a1a41 1O TEOMETPUU.

Tpuronomerpusi. TpuroHoMeTpUYECKHE MPOCTEHIINE YpaBHEHUA. DOPMYJIbl TPUBEICHUS. BhIUKCIIEHHE TPUTOHOMETPUUECKUX BBIPAKEHUM
IIPU IOMOILY TaOJIMYHBIX 3HaUeHui U popmyi. [IpeobpazoBaHUs YMCIOBBIX TPUTOHOMETPUUECKUX YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUI.

Crepeomerpust. [Ipuxnansele 3agaun.

Pemenne noruueckux M HECTaHAAPTHBIX 3a/ad.
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IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUMS YUEBHOI'O KYPCA
JUYHOCTHBIE PE3YJIBTATHI

1) rpa:xaaHCKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON TO3WIMH OOYYaromerocsi Kak aKTHBHOTO M OTBETCTBEHHOTO HWIEHAa POCCHUHCKOTO OOIIecTBa,
MPECTAaBICHUE O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, MPOIETYp IPa)kIaHCKOTO 001ecTBa (BbIOOPHI,
OHpOCI)I nu I[pyroe), yMGHI/Ie B3aHMOI[6fICTBOBaTB C COLIMaJIbHBIMH I/IHCTI/IT}’TaMI/I B COOTBCTCTBUU C UX (i)YHKHI/ISIMI/I 1 Ha3HA4YCHUEM,

2) IaTPpHOTHYECKOIr0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh POCCUUCKON TpaKTAHCKOW HACHTUYHOCTH, YBAXKEHHS K MPONLJIOMY U HACTOSIIEMY POCCUKWCKONW MAaTeMaTHKH,
LIEHHOCTHOE OTHOILICHUE K JJOCTUKEHHUSIM POCCUUCKUX MATEMATUKOB M POCCUICKOM MAaTEMATHYECKOMN IIKOJIbI, HCIIOJIb30BAHUE ITUX JOCTHKECHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax IKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoa, CHOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO ITOBEICHUS, CBI3aHHOTO
C IPAKTHYECKUM IPUMEHEHUEM JIOCTIKCHUN HAYKH U ACSITSILHOCTHIO YUEHOT0, OCO3HAHKE JIMTHOTO BKJIA/Ia B IIOCTPOSHUE YCTOMYHNBOTO OYIyIIETO;

4) 3cTeTHYECKOT0 BOCTIUTAHMSI:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIOYAs DCTETUKY MATeMAaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lad, PEIICHUN, pacCyKIeHUH,
BOCHpI/II/IM‘-II/IBOCTB K MaTéMaTU4YCCKUM acCIICKTaM pa3JII/I‘IHBIX BHUJI0B I/ICKyCCTBa;

5) pusuveckoro BoCnuTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHITh MaTEMaTHUCCKUE 3HAHUS B MHTEpPECax 37I0pOBOT0 W 0€30MacHOro 0Opasa >KM3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE MUTaHUE, cOATAHCUPOBAHHBIN PEXHUM 3aHATHI M OTAbIXA, PEryJisipHas Qu3ndeckas aKTUBHOCTB),
(1)I/I3I/I‘-I€CKOC COBepIHeHCTBOBaHI/Ie HpPI 3AHATUAX CHOpTI/IBHO-OBILOpOBHTGHBHOﬁ JACATCIIbHOCTBIO,

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYJy, OCO3HAHUE [IEHHOCTH TPYIOJIOOHS, HHTEPEC K PA3IMIHBIM cepaM MpodeCCHOHATBHON JIeATEeIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKON U €€ MPHUJIOKEHUSIMHU, YMEHHE COBEpIIAaTh OCO3HAHHBIA BbIOOp Oyayieit npodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIC
TJTaHBI, TOTOBHOCTH U CITIOCOOHOCTH K MATEMATHYECKOMY 00pa30BaHUIO M CAMOOOPA30BaHUIO HA MMPOTSHXKEHUU BCEH KU3HU, TOTOBHOCTH K aKTHBHOMY
yLIaCTI/IIO B pGHIeHI/II/I HpaKTI/IquKI/IX 3a1a4 MaTeMaTHqGCKOﬁ HaHpaBJIeHHOCTI/I;

7) 3K0JI0TMYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTH SKOJOTHUECKON KYJIbTYpbl, MOHUMAaHNUE BIMSHHS COIIMATIbEHO-DKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOAHON U
COLIMATILHON Cpefibl, OCO3HAHME TI00ANTBHOTO XapaKTepa SKOJIOTHUYECKHUX MPOOJIeM, OpHEHTAllMs Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHWMA IS
penieHus 3a/1a4 B 00J1aCTH OKPY’KAIOIIEH Cpeibl, TIIaHUPOBAHHUE MOCTYNKOB U OIIEHKH UX BO3MOYHBIX MTOCJIEICTBHM JIJISi OKPYIKAIOIIEH CPEIbl;

8) HeHHOCTH HAYYHOI 0 TO3HAHUSA



c(OpPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, TIOHIMAaHUE
MaTeMaTHYeCKONH HAayKu KaK c(epbl 4eJIOBEUECKON AEsTeIbHOCTH, ITANOB €€ pa3BUTHUS U 3HAUUMOCTH JJISl Pa3BUTHUS LUBUIM3ALUH, OBJIAJCHUE
SI3bIKOM MATEMAaTUKN U MaTEMAaTUYECKOM KYJIbTYPOU KaK CPEICTBOM NIO3HAHUS MUPA, TOTOBHOCTh OCYILECTBIISATh POEKTHYIO U UCCIEA0BATEIBCKYIO
NEeSATENIbHOCTh UHAUBUIYAJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTebHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Ba3oBble JJornyeckue neicTBus:

BBIABJIAITD M XapPaKTCPU30BATHL CYHICCTBCHHBIC IIPHU3HAKKW MATCMATHYCCKUX 06’I)GKTOB, HOHHTI/If/'I, OTHOIIIECHUH MCXKAY TIIOHATUAMU,
(dbopMyTHpOBaTh OMpE/CIICHUs] TIOHATHH, YCTAaHABIMBATH CYIMIECTBEHHBIA MPU3HAK KJIacCH(UKAIMHA, OCHOBAHUS I OOOOIICHUS W CpaBHEHUS,
KPUTEPHUH IPOBOJAMMOI0 aHAJIN3A;

BOCIIPUHMMATh, (OPMYJIHPOBATh M MPeoOpPa30BbIBATh CYXKACHUSA: yYTBEPAUTENbHBIE U OTPHUIATENbHbIC, €IMHUYHbIC, YACTHbIE U OOLIHeE,
YCIIOBHBIE;

BBISIBJIATH MaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUHs B (PAKTAX, TaHHBIX, HAOIIOIEHUAX U YTBEPKACHUSX, IpearaTb
KPUTEPHH IS BBISBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

ACJIaTh BBIBOABI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBLIX U HHAYKTUBHBIX YMO3aKHIOquHﬁ, YMOSaKJIIOIIeHI/If/'I 10 aHaJIOTUH,

MIPOBOAUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MaTEMAaTUYECKUX YTBEP:KIEHUHN (IpsIMble U OT MPOTUBHOIO), BBHICTPAUBATh apryMEHTALMIO,
IIPUBOAUTH MIPUMEPBI U KOHTPIPUMEPBI, 00OCHOBBIBaTh COOCTBEHHBIE CYKAECHUS U BBIBOJIBL;

BbIOMpAaTh crocol pemeHus yueOHOH 3aaun (CpaBHUBATh HECKOJIBKO BapUaHTOB pEILEHHs, BHIOMpaTh Haubosee MOIXOAALINA ¢ yuéToM
CaMOCTOATCIBHO BBIACICHHBIX KpI/ITepI/IeB).

Ba3zoBble nccienoBarebckne 1eHCTBUA:

UCMOJb30BAaTh BOIPOCHl KaK HCCIENIOBATEIbCKUI HMHCTPYMEHT IO3HAHUSA, (OPMYJIHMPOBATh BONPOCHI, (DUKCHPYIOLUIME HPOTHBOpPEUHE,
npobJeMy, yCTaHaBIMBAaTh UCKOMOE U IaHHOE, (JOPMHUPOBATH TUIIOTE3Y, ApPTYMEHTHPOBATH CBOIO MO3MIINIO, MHEHUE;

IIPOBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIE0BAHHE 110 YCTAaHOBJICHHUIO OCOOCHHOCTEH MAaTeMAaTHYEeCKOro 00BEKTa,
SBJICHUSI, IPOLIECCA, BBISIBICHUIO 3aBUCMOCTEH MEXYy 00BEKTaMHU, SIBICHUSIMHU, IIPOLIECCAMU;

CaMOCTOSITENIBHO (hopMyIMpoBaTh OOOOLIEHMS W BBIBOABI IO pPE3yJibTaTaM IPOBEAEHHOTO HAOJIIOJCHMS, HCCIIEAOBAHMs, OLICHUBATh
JIOCTOBEPHOCTH IMOTYYCHHBIX PE3YJIHTATOB, BHIBOJOB U 00OOIICHHIA;

MMPOTHO3UPOBATH BO3BMOKHOC Pa3BUTUC MTPOLECCA, a TAKIKC BBIABUI'ATH MMPCAIIOJIOXKCHUA O €TI0 PAa3BUTUH B HOBBIX YCJIOBHUAX.

Pa6ora ¢ undopmanmeii:



BBISABIIATH IeDUIIUTH HH(DOPMAIIMH, JAHHBIX, HEOOXOIMMBIX JIJIS OTBETA Ha BOIIPOC U JIJIS PEIICHHS 3a/1a4H;

BbIOMpATh MH(OpPMAIMIO U3 MCTOYHHUKOB DPA3NMYHBIX THUIIOB, aHAJIU3UPOBATh, CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HWHOOPMALHIO
Pa3IMYHBIX BUJOB U (DOPM IpeICTaBICHHUS;

CTPYKTYypUPOBaTh HH(OPMAIINIO, TIPEIICTABISITH €€ B Pa3IMUHBIX (JopMax, UILTIOCTPUPOBATH TPaPUIECKH;

OIICHUBATh HAAEKHOCTh HH(DOPMAIIHH IO CAMOCTOATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHSIM.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIEC 1elCTBUSA

Oo0wmenne:

BOCIIpUHUMATb U q)OpMyJ'II/IpOBaTI) CYXIACHUA B COOTBECTCTBUU C YCJIOBUAMHU U LCTIAMU O6IIIGHI/I$I, ACHO, TOYHO, I'PaMOTHO BbIpAXaTb CBOIO
TOYKY 3pCHHUA B YCTHBIX U TIMCBMCHHBIX TCKCTAaX, I1aBaThb MMOACHCHUA 110 XO0A4Yy PCUHICHUA 3a1a4i, KOMMCHTHPOBATh l'IOJ'Iy‘IGHHBIfI pE3yibTaT;

B XO7Ie 00CYKI€HHs 3aJ]aBaTh BOIPOCHI 110 CYLIECTBY 00CYKIaeMOi TeMBbI, IPOOIEMBbI, peIIaeMOM 3aa4l, BEICKa3bIBATh U/I€U, HALIEIIEHHBIE
Ha IMOUCK pCHICHUA, COIIOCTABJIAATE CBOU CYXKJICHUA C CYKACHUAMU JPYTUX YHAaCTHUKOB JUaliora, O6Hapy)KI/IBaTB Pas3imiIuc u CXO0ACTBO HOSI/ILII/II\/'I, B
KOPPEKTHOH Gopme (HOopMyITHpOBATh Pa3HOTIACHS, CBOU BO3PAKECHUS;

MNpeACTaBATh PE3YJbTAaThl PCHICHUA 3ada4U, SKCIICPUMECHTA, UCCIICAOBAHMA, IPOCKTA, CAMOCTOATCIBLHO BI)I6I/IpaTI) (bOpMaT BBICTYIIJICHUSA C
yu€TOM 337124 NPe3eHTALUN U 0COOEHHOCTEH ay TUTOPUH.

PeryisiTUBHBIE YHHBEpPCAJIbLHbIE YUeOHbIE AelicTBUS

Camoopranu3anusi:

COCTABJIATH TUIAH, AITOPUTM PEIICHUS 3a/1a49H, BEIOUPATh CIIOCO0 PEIICHHS C YIETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ yUETOM HOBOM MH(OPMAIIUY.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

BJIaZICTh HAaBbIKaMU I03HaBaTeIbHON peq)J'IeKCI/II/I KaK OCO3HaHHsA COBCPIIACMBbIX I[CI\/JICTBI/II\/JI N MBICIIMTCIIBHBIX IMPOLCCCOB, UX PE3YJILTATOB,
BJIQJIETh CITIOCOOAMHU CaAMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIIeCca U Pe3yJsIbTaTa PEIICHUs] MaTEMaTHICCKON 3a/1a4H;

MPEeIBUICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NPU PEIICHUU 3a/1a4yd, BHOCUTH KOPPEKTHBBI B JAESITEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEH U YCIOBUSIM, OOBSCHITH MPHYUHBI JTOCTHKCHUS WA HETOCTHIKCHHUS PE3YIIbTaTOB JESITEITLHOCTH,
HaXOJUTh OIIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1€ATEJILHOCTD:



MIOHMMAaTh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOM M HMHIUBUAYaJIbHOW pabOThl MpH pPELIEHUH y4eOHBIX 3a/Jad, NPUHUMAThH IIEJib
COBMECTHOH JIeSITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIINI0 COBMECTHOM pabOoThI, paclipenessaTh BUIbI paboT, TOTOBapUBATHCS, 0OCYKAATh MPOIIECC
pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JTFOJICH;

y4acTBOBAaTh B IPYMIOBBIX (popmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbD» M UHBIE), BHIIOJIHITH CBOIO YaCTh PaOOTHI
U KOOPAWHUPOBATHL CBOH HeﬁCTBHH C APYIrUMH YJICHAMH KOMAH/bI, OLICHUBATH KA4YCCTBO CBOCTO BKJIaZla B 06HII/H>'I MNPOAYKT IO KPUTCPHAIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K koHIy 00y4yeHus 00yJaromumics MOIyquT CIEAYIONINE TPEAMETHBIC Pe3yIbTaThl:

Yucia U BEIYUCTEHUS

CBOOOJTHO ONEpUPOBATH MOHATUSAMH: PALMOHATIBHOE YHMCIO, OSCKOHEUHas MepHoAuyYecKas ApoOb, MPOLEHTHI, UPPALMOHATIBHOE YHCIIO,
MHOYKECTBA PALMOHAIBHBIX U IEHCTBUTENBHBIX YUCEIl, MOAYJIb AEUCTBUTEIBLHOIO YNCIIA;

IPUMEHATH JPOOH 1 TPOLICHTHI IS PEeIIeHNs IPUKIIAIHBIX 33134 U3 PAa3IMYHbBIX OTpaciel 3HaHUH U PEeaTbHOMN JKU3HH;

NPUMEHATH MPUOIIVKEHHBIE BEIYUCIICHUS, TIPAaBUIIAa OKPYTIICHHS, TPUKHUJIKY U OLEHKY pe3yJIbTaTa BEIYUCICHUI;

CBOOO/IHO OTIEPUPOBATH MOHSATHEM: CTETICHb C IIEJIBIM ITOKa3aTeleM, UCTIOIB30BATh MOAXOIAIIY0 (POPMY 3alIHCH JEHCTBUTEIBHBIX YACEI IS
peleH s MPaKTHYECKUX 3334 M PECTABICHHS JaHHBIX;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEIICHH;

CBOOO/IHO OTIEpPUPOBATH MOHITHEM: CTETICHb C PAllMOHAIBHBIM ITOKA3aTeNeM;

CBOOOJTHO ONIEPUPOBATH MOHATHIMMU: JOTapu(PM dKcia, JeCATUYHbIE U HATypaJIbHbIE JTOTapH(MBbI;

CBOOOJTHO ONIEPUPOBATH MOHATHIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTAa;

OTIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCHHYC M apKTAHT€HC YHCIIOBOTO apryMEHTa.

DOyHKIUM U TpaguKH:

CBOOOJTHO ONEPUPOBATh MOHATUAMU: (DYHKIIMSL, CIIOCOOBI 3aAaHus (PYyHKIMH, B3aUMHO OOpaTHbIE (DYHKIIMHU, KOMIIO3UIMS (PYHKUIUH, Tpaduk
(GYHKIMH, BBITOJIHATD 3JIEMEHTapHbIE IpeoOpa3oBaHus rpaduKoB (QyHKIIHIA;

CBOOOIHO OIEpUPOBATh TOHATUSAMH: OOJIACTH OMNPEAETCHUS W MHOXKECTBO 3HAYCHUH (QYHKIUHM, HyIH QYHKIUH, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA;

CBOOOJHO OINEPHUPOBATH MOHATUAMHU: YETHBIC U HEUETHBIE (PYHKIUH, TepuoauuecKue (QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH,
MaKCUMYMBI I MUHUMYMBbI (DYHKITUH, HanOOJIbIIIee M HAUMEHbIIIee 3HaUeHNnEe (PYHKIUU Ha TIPOMEKYTKE;



CBOOOJTHO ONEpUPOBATh MOHATHSAMH: CTENEHHAs (YHKIUS C HATypaJbHBIM M IIETBIM ITOKa3aTelieM, TpauK CTETIeHHOW (QYHKIUH C
HaTypaJIbHBIM U LIEJIBIM [TOKa3aTeeM, FpadK KOPHS N-Oi CTENEHH KaK (PyHKIMK OOpaTHOM CTENEHU C HaTypaJIbHBIM I10Ka3aTelIeM;

OINIEpUPOBATH MOHATUAMU: JIMHEWHAs, KBaIpaTU4YHas U APOOHO-TMHENHHAas (PYHKIMH, BBIIOIHSTH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOCHHE
uX rpauKoB;

CBOOOJTHO OTIEPUPOBATh MOHATUSAMU: TTOKa3aTeIbHas U Jorapudmuueckas GyHKIMH, X CBOMCTBA M TPaUKH, UCIIOIb30BaTh UX TPaAPUKH IJIs
peleHusl ypaBHEHUN;

CBOOOJHO OIEPUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpEAEICHHE TPUTOHOMETPUYECKUX (DYHKIUI YHCIOBOrO
apryMeHTa;

UCIOJIb30BaTh Ipauky QyHKIMHA I MCCIeIOBaHUS IPOLIECCOB U 3aBUCUMOCTEN NPU PELICHUU 3a/1a4 U3 JPYTUX y4eOHbIX MPEAMETOB U
peasbHOM >KU3HHU, BBIpAXKaTh (POPMyJIaMH 3aBUCUMOCTH MEX1y BEJIMYUHAMM;

CBOOOJTHO OTIEPUPOBATH MOHATHSAMU: HETIPEPHIBHBIC (DYHKIIMH, TOYKU pa3pbiBa rpaduka GyHKIIUHA, ACUMIITOTHI rpadrka GyHKITHH;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: (PYHKIIUS, HEMIPEPHIBHAS HA OTPE3KE, MPUMEHSITH CBOMCTBA HEMIPEPBIBHBIX (DYHKUUH I peLICHNS 3a/1ay;

CBOOOJTHO OTIEPUPOBATH MOHATHIMMU: TIepBasi M BTOpasi MPOU3BOJHBIE (PYHKIINH, KacaTelbHas K rpaduKy QyHKIUH,

BBIUUCIIATH IPOU3BOIHBIE CYMMBI, IPON3BEICHHUSI, YaCTHOTO M KOMIIO3HUIIMH IBYX (DYHKINH, 3HATH TIPOU3BOTHBIE DJIEMEHTAPHBIX (PYHKIIUIA;

HCIOJb30BATh T€OMETPUUYECKUM U (PU3UUECKUI CMBICI IPOU3BOAHOM JUIsl peILieHHs 3a1au.

MHoxKecTBa M JIOTHKA:

CBOOOJTHO ONIEPUPOBATH MOHATHIMHU: MHOXKECTBO, OTIEPALIUU HaJl MHOKECTBAMH;

HCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar JUis ONMCAaHUS PeajbHbIX MPOLECCOB U SBICHHUH, IPU PEIICHUH 3a1ady U3 APYTUX
y4eOHBIX IPEMETOB;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: OIIPEeIICHIE, TEOpEeMa, YpaBHEHUE-CIIeICTBIE, CBOWCTBO MATEMAaTHIECKOTO 00BEKTA, JJ0KA3aTeIbCTBO,
PaBHOCWIIbHBIC YPaBHEHHUSI M HEPABEHCTBA.

YpaBHeHHs] H HEPABEHCTBA:

CBOOOJTHO OIEpPHUPOBATH MOHATHSAMM: HppalMOHAIbHBIC, MOKa3aTesbHbIe U JIorapu(MUYECKUE HEpaBEHCTBA, HAXOJUTh MX PELICHHUS C
MTOMOIIIBIO PABHOCHIIBHBIX MTEPEXO0JIOB;

OCYIIECTBIISITH OTOOP KOPHEH MPH PEIICHHH TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJIHO OIIEPUPOBATH MOHIATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO, IPUMEHATh HE00X0AUMBIE (OPMYJIbI ISl PELLICHUS. OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATUSAMH: CUCTEMA U COBOKYITHOCTh YPAaBHEHHMI M HEPAaBEHCTB, PABHOCUIIbHBIE CUCTEMbl U CHCTEMbI-CIIEJICTBUS,
HAXOJIUTh PEUICHUS CHCTEMBI M COBOKYITHOCTEH PallMOHATBHBIX, UPPAIIMOHAIEHBIX, TOKA3aTeIFHBIX 1 JIOTapU(MUIECKUX YPABHEHUH U HEPABEHCTB;



pemath pairoHaibHbIE, HppalOHaJIbHbIE, IOKa3aTeNlbHbIE, JIOTapu(pMUUYECKHEe U TPUTOHOMETPHUUECKHE YPAaBHEHMS M HEPABEHCTBA,
coJiepaKalle MOTyJIM U TapaMeTphl;

IIPUMEHSATH rpa)uueckue METObI I PELLICHUs YPaBHEHUI U HEPABEHCTB, a TAKXKE 3ajjay C IapaMeTpaMu;

MO/JICIIMPOBATh PEAbHBIE CUTYAllMH Ha SI3bIKE aJreOphl, COCTABIIAThH BEIPAXKEHNUS, YPABHEHHUS, HEPABEHCTBA U X CUCTEMBI T10 YCIIOBUIO 3a/1a4H,
HCCJIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM amrapaTa ajareOpbl, MHTEPIPETUPOBATH MTOJyUYEHHBIN PE3yJIbTaT.

Hauana MaTeMaTH4eCKOro aHAJIN3A:

MCMOJIb30BATh MPOU3BOJHYIO JJIS HCCIeI0BaHUs ()YHKIIMM HA MOHOTOHHOCTh U SKCTPEMYMBI;

HaXOJUTh HauOoJIbllIee U HAaUMEHbIlee 3HaueHHUs! (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

UCIOJIb30BATh MPOU3BOJHYIO ISl HAX0XKICHHs HAWIY4IlIero pelieHus B NPUKIAAHbIX, B TOM YHCJIE COLMAIbHO-?KOHOMUYECKHX, 3a/1a4ax,
IUIs OTIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS IpoLecca, 3aJaHHOr0 (hopMyJIoi Wity rpapuKoM;

CBOOOJHO OMEpPUPOBATH MOHATHUAMHU: NEPBOOOpA3Hasi, ONpPENe]IEHHBIM MHTErpaji, HaXOAUTh MEPBOOOpPA3HbIE 3JIEMEHTapHBIX (YHKUUN U
BBIUMCIIATH HHTErpall 1o ¢popmyie Hetorona-Jleibuuna;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp B 00BEMBI TEJ ¢ TOMOIIBIO0 HHTErpaa;

MUMETH MPEJCTABICHHE O MATEMATHIECKOM MOJICJIMPOBAHUY HA TIPUMEPE COCTABIICHHS TU(PEpEeHIINATBHBIX YPaBHEHH;

pelaTh MPUKIIAJAHbIE 33/]a4H, B TOM YHUCJIE COLIMAIbHO-?KOHOMUYECKOT0 U (PU3NUYECKOT0 XapaKTepa, CpeICTBAME MaTEMaTHUECKOT0 aHAIIN3a.



11 KIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3ieioB M TeM IPOTrPaMMBbI KoHTpoibHbIE (posbie)
Bcero oOpa3oBaTte/ibHbIE
padoTbI
pecypchl

1 Anrebpanueckue BbIpaKEeHUs 18
2 I'eomerpuueckue 3anauu 13
3 [ToBTOpEeHUe, 0600IICHNE, CHCTEeMATHU3AINS 3HAHUN 3
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IHOYPOYHOE IINTAHUPOBAHHUE
11 KUIACC

Ne i/m

Tema ypoka

3aﬂaqn C IPAKTHYCCKHUM COACPIKAHUCM.

KoanuecTBo yacos

Bcero

KonTposbHbIe
padoTsbI

Jara

U3y4eHust

1
2. 3agaun Ha CBOMCTBA HaTypaibHbIX yncen(Ne 19) 1
3. 3agaun Ha CBOMCTBA HAaTYpadbHbIX yncen(Ne 19) 1
4. 3aa4y Ha MPOLICHTHI U JOJIH. 1
5. 3ajauu Ha TPOLIEHTHI U JIOJIH. 1
6. Urenue rpauKoB peabHbIX 3aBUCHMOCTEH. |
7. Urenue rpauKoB peaqbHbIX 3aBUCUMOCTEH. 1
8. 3aauy 1o TEOPUM BEPOSTHOCTEM. 1
9. [IpencraBneHne 3aBUCUMOCTEN MEX/1y BETMYMHAMH B BUI€ (DOPMYIL 1
10. [IpeobpazoBaHus YUCIOBBIX UPPALIMOHATBLHBIX BRIPAKEHUH. 1
11. IIpeoOpazoBanusi OyKBEHHBIX MOKA3aTEIbHBIX BBIPAKEHUH 1
12. AnrebpanyecKkue BhIpaKEHUSI. 1
13. Anrebpanueckue BRIPaKEHHUSI. 1
14. Pelrenne MMHENHBIX U KBAaIpaTHBIX YPaBHEHUM.


https://mathb-ege.sdamgia.ru/test?theme=56

15.

16.

17.

18.

19.

Pemenune npoOHO-paninoOHaIBHBIX YPAaBHEHHIA.

Pemenue ypaBHeHHUH, cofgepKallux KBaJpaTHbIM KOPEHb.
Pemenue noka3areybHbIX ypaBHEHUH.

Hepasencrsa

Pemenue 3amad no mianuMeTpuu. TpeyroabHUKH.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Pemenue 3agad no mianuMeTpun. YeThIpEXYTONBHUKH.
Pewienue 3anau no mianumMerpuu. OKpyKHOCTb.

[Tnomans puryp Ha kiaeTyaToit Gymare 1 Ha KOOPAWHATHON
IUIOCKOCTH.

Pemenne 3aa4 Ha BbIYHUCJIICHUC YITIOB.
HpI/IKJ'Ia,Z[HBIC 3aga4u 1o rcoMETpuu.

Tpuronomerpusi. BeruncieHnue 3Ha4€HU TPUTOHOMETPUUECKUX
BBIPAKCHUM.

Tpuronomerpus. Pemenue npocTelmx TPUrOHOMETPUYECKHUX
YpaBHEHHUH.

Tpuronomerpus. Pemenue npocTenmx TPUroHOMETPUYECKHUX
ypaBHEHUH.

Pemrenne 3a1a4 o crepeoMeTpuH.
Pemenue 3a1a4 o crepeomMeTpuu.

[IpuknanHeie 3a1a4u MO CTEPEOMETPHH.

31.

[IpuknanHele 3a1a4u MO CTEPEOMETPHHU.



32. Pemenue normyeckux 3amay (Ne 18).
33. Pemenne normyeckux 3agay (Ne 18).

34, Pemenne necrangaptasix 3a1au (Ne 20).

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

1. EI'D 4000 3amau c¢ orBeraMu 10 MartemMaTuke. Bce 3amanusg
«3akphIThlii cerMeHT» .ba3zoBblil u mpoduiibHbIN ypoBHU / U.B.Smenko u ap. —
M. :MN3natenscTtBO DK3ameH , 2021 -640 c.

2. EI'D 2022. Marematuka. 50 BapuaHTOB TUIOBBIX TEKCTOBBIX 3aJaHUM /
N.B.Amenko u ap. —M. :MI31aTebCTBO K3aMEH , 2024 — 247C.

3.  JlONOJHHUTENLHLIE TIJIaBbl MaTEMATHKH. YYEeOHO METOAUYECKOe
mocobue/ T.A. IOpneBa, A.Il. ®duinmonoBa.- biaroBemeHck: AMypCKUi
rOC.yH-T, 2016.-64 c.

HNuTepHeT pecypcesl:

http://mathege.ru

o http://www.fipi.ru/

e http://statgrad.mioo.ru/
e http:/www.ege.edu.ru/
e http://peuryer.pd
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