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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mnporpamma osnekTMBHOro Kypca «MaremaTuka: H30paHHbIE
BOIPOCHD» (Aanee pabodasl MporpaMMa) COCTaBJI€HAa Ha OCHOBAHUHU CIIETYIOIINX
HOPMATHBHO-IIPABOBBIX  JTOKYMEHTOB.  (denepanbHOro roCcyJapCTBEHHOTIO
0o0pa30BaTeNpHOrO CTaHAapTa cpeaHero obmero obOpaszoBaHus, PenepayibHOI
00pa30BaTEeNbHON MPOTPaMMBI CPETHETO 00IIero oOpa3oBaHus, Y4YeOHOTo IjiaHa
'BOY COHI Nel82 KpacHorBapueiickoro paiiona Cankr-IletepOypra,
[Iporpammel 351eKTUBHOTO Kypca Juist ydamuxcs 10 u 11 kiaccoB «Maremartuka:
u30paHHbIE BOMPOCHD», pa3paboTaHHON Kadeapoil (U3MKO-MAaTEeMaTHYECKOTO
obpazoBanus Cankt — IlerepOyprckoil  akajgeMuu  MOCIEIUIIIIOMHOTO
negarornueckoro oopasonanusi, aBTopsl Jlyknuena E.1O., Jlonmakosa T.E.

VYyeOHass o00y1acTh MaTeMaTHUKU 3aKJIaJbIBA€T OCHOBY [UIsl YCIIELIIHOTO
OBJIQJICHUS] 3aKOHaAMU (U3MKH, XUMHUH, OHUOJIOTMM, TIOHMMAaHUS OCHOBHBIX
TEHACHLIUA pa3BUTUS DKOHOMUKM M OOIIECTBEHHOM KU3HHU, MO3BOJIAET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCMOJIb30BaTh MX Ul JalbHEWUIIEro oOpa3oBaHMsI U B IOBCEIHEBHOU
XKU3HU. B TO e BpeMs OBlajeHHE aOCTPAaKTHBIMU M JIOTUYECKH CTPOTMMHU
KOHCTPYKIUSIMUA Pa3BHBAET YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAThH
VMCTUHHOCTb, JO0Ka3bIBaTh YTBEPKICHHUS C TMOMOIIBIO MHAYKIHH U PACCYKIAATh
JNEAYKTUBHO, MCIOJIb30BaTh O0OOIIEHHE M KOHKPETHU3alUIo, adCTparupoBaHUE U
aHaJNoruo, (GOpMHUPYET KPEaTUBHOE U KPUTHUYECKOE MBILIUICHHE.

B xone uzydenuss ydyeOHoro kypca «M30paHHBIE BOIPOCHI MaTeMaTHKK»
oOydaroniyecss TMOJy4yaloT HOBBIM ONBIT pPEIICHHs NPUKIAJAHBIX — 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAaluH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMU OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHblil Kypc 00danaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak 4depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JEATEeIbHOCTH, TpeOylolel MNpOAOKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 34 IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe MeToAnKK OOy4eHHS JEKUT AEATEIbHOCTHBIA MPUHLIUI O0yYEHUSI.
JlanHblil moaxox mpeanojaraetT oOydeHHUE HE TOJbKO T'OTOBBIM 3HAHUSM, HO U
NEATEIbHOCTH MO MPUOOPETEHUI0 JTHX 3HAHUW, CHOCOOOB PaCCyKIEHUH,
JIOKa3aTeyabCcTB. B CBs3M ¢ 3TUM B Ipouecce HU3ydeHUs Kypcea ydaluMmces
npemiaraloTcs 3aJaHus, CTHUMYJUPYIOIIHE CAMOCTOSITEIBHOE OTKPBITHE HMH
MaTeMaTHYeCKUX (HakTOB, HOBBIX, paHEE HEU3BECTHBIX IPHEMOB M CIIOCOOOB
pelIeHus 3a1a4.

[Iporpamma 1TaHHOTO 3JIEKTUBHOIO Kypca OPUEHTUPOBAHA HA PACCMOTPEHHE
OTJIEIbHBIX BOIPOCOB MATEMATHKH, KOTOpBIE BXOJAT B COACPKAHUE EIUHOIO



roCcyJapCTBEHHOTO 3K3aMeHa. Kypc MOmojiHAeT W pa3BUBAET LIKOJIBHBIM Kypc
MaTEeMaTHKH, a TaKXKe SBIsIeTcs MHQOPMAIMOHHOW MOAMEPKKOW MaibHEHUIero
oOpa3oBaHMsi W OpPHUEHTHPOBAaH Ha  YJOBIIETBOpEHHE  00pa30BaTEIbHBIX
MOTPEOHOCTEN CTapIIMX IIKOJIHHUKOB, UX AQHAJUTUYECKUX M CHUHTETHYECKUX
cnocobHocTeil. OCHOBHasi wHJes JaHHOTO OJIIEKTMBHOTO Kypca 3aKkiIi0oueHa B
pacliMpeHUd W YrAayOJICHMM 3HAHUM yYaluxcsi 10 HEKOTOPBIM paszjieliaM
MaTeMaTHKH, B 00ECIIEYEHUH MPOYHOTO U CO3HATEIBHOTO OBIAJCHHS YUAIIUMUCS
CUCTEMOM MaTeMaTUYECKUX 3HAHUKW U YMEHHM, HEOoOXOJUMBIX TMIpH cJade
BBIITYCKHOTO JK3aM€Ha, a JUIsi HEKOTOPBIX IIKOJBHUKOB — HEOOXOAMMBIX MJIs
MPOJIOJKEHUS 00pa30BaHUsl.

B npoiiecce ocBoeHuUs coliepxKaHUs TAHHOTO Kypca YUYEHUKH OBJIAICBAIOT
HOBBIMH 3HAaHUSAMH WM YTIyOJSIOT HM3YyYEHHBIM Marepuay, o0oramaroT CBOM
YKW3HEHHBIN OMBIT, MOJYYAlOT BO3MOXHOCTh IMPAKTHUYECKOTO MPUMEHEHUSI CBOMX
WHTEJUIEKTYaJIbHBIX,  OPraHU3aTOPCKUX  CIIOCOOHOCTEW, pa3BUBAIOT  CBOM
KOMMYHUKATHUBHBIE CIIOCOOHOCTH, OBJIQJCBAIOT OOIICYyYECOHBIMU YMEHUSIMHU.
OcBoeHue MpeAMETHOrO COJEPKAaHHUS Kypca M caM IPOLECC €ro H3y4YeHHUs
CTAaHOBSITCS CPEICTBAMH, KOTOpbIE OOECHeYHMBalOT NEpexod OT OOydeHHs
yYAIIUXCS K UX CaMO00pa30BaHUIO.

N3ydenne Kypca mpeanojaracT  OOECIEUEHHE  IMOJOKUTEIbHON
MOTHBALIMU y4YallIMXCsl HA MOBTOPEHUE paHee U3YUEHHOrO0 MaTepuasna, BbIIEICHUE
Y3JIOBBIX BOIIPOCOB Kypca, MpPEIHAa3HAYEHHBIX ISl MOBTOPEHHUS, UCIOJIb30BaHUE
CXEM, MOJIENIEH, OMOPHBIX KOHCHEKTOB, CIPABOYHUKOB, KOMIIBIOTEPHBIX TECTOB,
CaMOCTOSITeJIbHOE COCTaBIICHHE (MOJICTUPOBAHUE) TECTOB.

Lear kypca: obOecnieyeHHe WHIUBUAYAIBHOTO U CHCTEMAaTHYECKOTO
CONPOBOXKJICHHUS] YYalIUXCS IMpPU TOATOTOBKE K BBITYCKHBIM 3K3aMEHaM [0
MaTeMaTHKe.
3agaum Kypca:

1) pacmmMpeHue u yriayOjaeHue MIKOJIbHOIO Kypca MaTEMaTUKH;

2) aKTyanu3alus, cucTeMaru3alus W O0OOOIIeHHe 3HAHUW yualuxcs IOo
MaTeMaTHKe;

3) dbopmupoBaHUE Yy yUAIIUXCS TIOHUMAHUS POJIM MAaTEMAaTHUECKUX 3HAHUM Kak
WHCTPYMEHTA, MO3BOJIAIONIETO BbIOPATH JYYIIMA BapuaHT ICHCTBUN U3
MHOTHX BO3MOKHBIX;

4) pa3BUTHE UHTEpECA yHAIINXCS K U3YUCHHIO MAaTEMaTUKH;

5) paclIUpeHHe HAYYHOI'0 KPyro3opa ydaiiuxcs;

6) oOyueHHe CTapIICKIACCHUKOB PEIICHUIO YUYEOHBIX W KU3HEHHBIX MPOOIIeM,
crocobam aHanu3a uHpopMaIy, MoaydyaeMoi B pa3HbIX (popmax;

7) (opmupoBaHME TOHATHUS O MATEMATHYECKHX METOJaX TNPHU PEIICHUN
CJIO’KHBIX MAaTEMATUYECKUX 3a/1a4;

8) oOydeHue 3anojiHeHHIo 01aHkoB EI'D;

MICUXOJIOTUYECKAs! OJrOTOBKA K BBIMTYCKHBIM 9K3aMEHAM.



Ha w3ydenne yueOHOro Kkypca «M30paHHBIC BOIPOCH MaTeMaTHKID
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Heneno), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPKAHUE OBYUYEHUA
10 KIIACC

YpaBHeHus, CUCTeMbI YPABHEHUH

[ToBTOpeHHEe METOAOB pEIHICHHUS JWHEWHBIX W KBAJPATHBIX YpPaBHEHHM.
VYpaBHeHUsS B IeNbIX 4uciaX. PaBHOCWIBHOCTh ypaBHEHUUW. YpaBHEHUS BHJIA
P(x):QO(x)=0. VYpaBuenus Buma P(X)/Q(x =0.00mme MeToabl pelieHus:
pa3oOKeHUs HA MHOXKHUTENU JIEBOM 4YacTh (BbIHECEHHE 3a CKOOKH, (OpMyJIbl
COKPAILIEHHOTO YMHOEHHUSI, TPYIIUPOBKA), METO]I TOICTAHOBKH.

HecranpapTHble npueMbl pElICHHs] ypaBHEHUM. Mcnoip30BaHHE CBOWCTB
GyHKUMIA JUIsl pelieHus YpaBHEHUW. YpPaBHEHUS B IENbIX YHUCIAX BBICOKUX
crereHen. llenple MHOrowrieHsl M uX KOpHHM. Teopema be3dy mma nensix
MHOTOWICHOB. Pa3noxeHne MHOro4JieHa Ha MHOKHUTEIIH.

Ilinanumerpus

MHoroyronsHuku. Pemenne TpeyrosbHHKOB. OKpYKHOCTb. YTIBI B
OKpYyHOCTH. Teopembl O KacaTelbHBIX M CEKylIuX. BrucaHHas M ONHUCaHHAS
okpy>xHocTH. [Inomaau ninockux ¢uryp. [logoOHbIE TPEYTOIBHUKH.

[InaHuMeTprYecKue 3a1a41 MOBBIIIEHHOM CII0KHOCTH.

IIpeoOpa3zoBanue rpadpukoB pyHKUMI

[ToBropenne rpadUKOB U3YYEHHBIX B OCHOBHOW IIKOji€ GYHKIUA —
JUHENHOW, KBaJApaTUYHOW, KyOMYecKoil, 0OpaTHON MPOMOPIMOHATHHOCTH.
[TpeoOpa3oBanus rpauKOB Yepe3 CABUT BIOJb OCEH OX MU Oy, pacTsKeHHe-
CoKaTHe, OTPAKEHNE OTHOCUTEIIBHO OCEH OX U OY.

TexkcroBble 3a1a4u

3amayn Ha JBWKEHUE IO MPSAMOM M OKPYKHOCTH, 3aJladyd Ha paboTy u
COBMECTHYIO paloTy, 3a/layl Ha MPOLEHThI, CMECH M CIUIaBbl. MaTemMaTH4ecKoe
MOJICJIMPOBAaHUE, YCIOBUA Ha nepeMeHHble. [IpocThie 3amaun Ha KpEeOuThl U
BKJIA]IbI.

Tpuronomerpus

Tpuronomerpudeckue GopMysbl, UX UCHOIB30BAHUE ISl MPEOOpa30BaHUS
BBIPOKEHHUI. TPUTOHOMETPUUYECKUE YPABHEHHS PA3JIMYHBIX TUIIOB: CBOASIIMECS K
KBaJIpaTHBIM, OJJTHOPOIHBIE, C IPUMEHEHUEM (POPMYJ U JIp.

11 KJIACC
YpaBHeHUs U HEPABEHCTBA.
VYpaBuenust u HepaBeHcTBa Buaa |f(x)|=a, |f(x)|=g(x), f(x)|=g(x)|, [f(x)<a,

If(x)|<g(x), [f(x)[<|g(x)|. YpaBHeHus: u HepaBeHCTBA BUIA +/ f (X)) <> a,/f(x) <>
VI, f(x)<>g(x)

YpaBHeHHUsI 1 HEPABEHCTBA ¢ MapaMeTPOM.




JIuHeliHbIE W KBaJpaTU4HBIE ypaBHEHHWs C MapaMmeTpoM. lccnenoBanue
YPaBHEHUH Ha HaJW4HME U KOJIMYECTBO KOPHEH, onpeeseHue o01ero Buaa KopHs
B 3aBUCMMOCTH OT 3HA4eHUs mapameTrpa. Mcmonp3oBanue TpaduKkoB B
UCCIIEOBAHUX 3a7a4 C MapamMeTpaMu.

Crepeomerpus. Pemenue 3aga4

Pemienne 3amad ¢ MCHONB30BaHUMEM HW3YYEHHOW TEOPUHU: HAXOXKIECHUE
JJIEMEHTOB MHOT'OI'PaHHUKOB, IJIOIIAIEH ITOBEPXHOCTEM, 00BEMOB
MHOTOTPAHHHUKOB, YIJIOB MEXKAY IMPAMBIMU U IJIOCKOCTSMH, JABYTPAaHHBIX YTJIOB,
PacCTOSHUI MEXAY MPSIMbIMHU.

IHoka3aTenbHbIe U JJorapupmuyeckne GPyHKUMU

3HAaKOMCTBO C JOTOJHUTEIbHBIMHA MOKA3aTEIbHBIMU U JOTapU(PMUYECKUMHU
dbopmynamu, UX KCIONb30BaHUE B NMPeoOpa3oBaHUM BbipaxkeHUi. [loka3zarenbHbie
OJTHOPOJIHbIE YpaBHEHHsSI M HEPAaBEHCTBA, METOJl WX peweHus. Jlorapupmuueckue
YPaBHEHUS U HEPABEHCTBA, CBOIAIIMECS K OJHOPOAHBIM, YPaBHEHM:, pellaeMble
JorapugmMUpOBaHUEM O0ECUX YACTEH.

DuHAHCOBbIC 3aA4H.

3ajaun Ha KPEAUTHI U BKIaAbl. AHHYHUTET, AU (HEepEeHINPOBAHHBINA MIATEXK.
Metonbl pemienusa. Ponbp apudmeTndeckoil M reoMeTpuuecKod Mporpeccuil B
pelieHnu (UHAHCOBBIX 3a]1a4.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOrusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATEJbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOYAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnveckoro BOCIUTAHUA:

c(hOpPMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIbIXa, PEryJsipHas (u3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJMBUIYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBare/IbHbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3oBble Jornueckue aeiicTBUs:

BBIBJIITD U XapAaKTEpU30BaTh CYIIECTBEHHBIC IPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIHPOBAThH
OTIpe/IeNICHUs TIOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBaHMS 1711 0000IEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKACHHUS:
YTBEpAUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBIABIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JleJIaThb BBIBOABI C UCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3AaKJIIOYEHUH, YMO3AKJIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ M OT MPOTHUBHOTI0), BEICTpauBaTh apryMEHTALUIO, IPUBOJIUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Y4&ToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBarTeabCcKHe JeiiCTBUSA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEpPCAJbHbIE yYeOHbIEe 1eHCTBUS

OOmmenne:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pCHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1auu,
KOMMEHTHPOBATH MMOJYYCHHBIN pe3yJibTarT;

B X0Ji€ 0OCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYkKIaeMON TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pElIeHUs, COIOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyJIMpPOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MPOEKTa, CaMOCTOSTEILHO BBIOMpaTh (opMaAT BBICTYIUICHHS C Y4YETOM 3aaad
MpPE3eHTAIlMK U OCOOCHHOCTEN ayTUTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl mpu pemeHur Y4eOHbIX 3aJad, NPUHUMATh II€JIb COBMECTHOMU
NeSATETbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy obOyuenuss B 10 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMmbl yueOHOTO
Kypca «M30paHHbIe BOPOCHI MATEMaTHUKI»:

Yuciaa 1 BBIYUCICHUA:

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: pallMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATTbHOU KU3HU,

NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENIN Ui PEUIEHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOJAUTh UX PEUICHHS C TIOMOIIBI0 PAaBHOCHIBHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIibl Il TpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTerneHW Kak (DyHKIMH OOpaTHOW CTENeHH ¢
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
GyHKIMH, UX CBOMCTBA U TrpauKH, HUCIOJIH30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIAsi T€OMETPUYECKas MPOTrPECCHs, TUHEUHBIN 1
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMU: TTOCIEOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKLUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTICHUA:

CBOOOZIHO OMEpUpOBaTh MOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4Mcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOO/IHO OMNEPHUPOBATH MOHITUSIMU: HUPpALMOHANBHBIC, MOKa3aTelbHbIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKJICHHUS HAWIy4YIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyion wim
rpaduKom;



cBOOOZIHO OMEpUPOBATH MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.
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6 Pemenwue 3anau B popmate EI'D 2 /
1. POII,
https://resh.edu.ru/subject/12/5
/
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11 KJIACC

KoumnuecTBo JJIeKTPOHHBbIE
Ne 4acoB (undposbie)
HanmeHoBaHue pa3iesioB U TeM MPOTrPaMMbl
n/n o0pa3oBaTe/IbHbIE
Bcero
pecypchbl
1 VYpaBHEHUS U HEPABEHCTBA, COACPKAIINE MOTYIIh 3
2 WppanronansHble ypaBHEHUS U HEPABEHCTBA 2
3 3amauu ¢ mapaMmeTpom 6
4 Crepeomerpus. Perrenue 3amag 5 https://ege.fipi.ru/bank
/index.php?proj=AC43
5 [TokazaTenbHbIC ypaBHEHHUS M HEPABEHCTBA 2 7B34557E88EA4115D
Jlorapupmuueckue dopmibl. Jlorapudmuueckue ypaBHEHUS U 4 2F374BOA0TB
6 HEpPaBEHCTBA.
7 DuHaHCOBBIC 3a7]a41 5
8 Pemenue 3anau B hopmare EI'D 7
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka: «Anrebpa W Hadala Marematudeckoro anammza 10, 11»,
Amumo  IIILA.,, .M., Tkauweea M.B. u ap. VYdeObHuk s
0011e00pa30BaTeIbHBIX yUPEXKICHUI: 0a30Bblii M MPOGUIBHBIA YpOBHH, M.
«IIpocaernienuey, 2024

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

I. Cucrema OIEHKH NOCTHXKEHUH IUIAHUPYEMBIX MPEIMETHBIX PE3YJbTATOB
OCBOEGHMsSI  ydyeOHoro  mpeamera  «Marematuka»  :  METOAMYECKHUE
pexomenaanuu. — ®I'BHY «MMCPOy, 2023. — 48 c.: ui.

2. Marematuka (yrimyOn€éHHblid ypoBeHb). Peamuzaumst tpeGoBanuii ®I'OC
cpenHero oOmiero oOpa3oBaHMs : METOJUYECKOE IMOCOOME A YUUTEs. —
OI'BHY «MCPOy», 2023. -92 ¢

3.MII Marematuka COO_ VYV _ dopmar-97-2003 12082023 Ha-
caiit_Hogas.pdf. - URL.: https://edsoo.ru/wp-
content/uploads/2023/08/MI1_Marematuka_COO_VV_dopmar-97-
2003_12082023 na-caiit_Hosas.pdf

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
1. Marematuka. 10-11 knaccsl. FTAOY BO MI'TIY.
2. O0P Enunblii TocygapcTBeHHbIM 3k3ameH, 11 kmacc. Maremarnka. OOO
«AKmace»
3. 4 cnam EI'D. Maremaruka. AO MznarensctBo «IIpocBerienuey.
4. Tpenaxep «O06nako 3Hanui. Marematuka.» OO0 «DuznukoH-J1ab».
5. Marematuka. Kontponbubie pabotbl. MHTepaktuBHble 3amanus. 10, 11
kiaccbl. OO0 «CkaeHr».
6. TectroBble ynpaxHeHnust EI'D no matematuke. OO0 «Yuu.py».
7. lloaroroBka k EI'D mo marematuke (nmpoduibHblil ypoBeHb). OO0 «Dokc-

bop».
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