MYHHUIIMITAJIBHOE BIO/CKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXJIEHUE
KIIMMOBCKASA CPE/IHAS OBIIEOBPA3OBATEJIBHASA IIKOJIA Ne3

AHHOTalMA K pado4yeid mporpamMmme
yueOHOro npeaMera «AJjredpa v Ha4YaJIa MATEMaTHYECKOT 0 AHAJIHU3a» JIJIA
10-11 kaaccosn

Pabouass mporpamma yueOHOro mpemmera «Anrebpa W Hayala MaTEeMaTHUYECKOTO aHaM3a»
o0s13aTeNbHON MpeAMETHON obnacth «MaremaTtukay sSIBISIETCS YacTbl0 OCHOBHOW 00pa3oBaTeNbHOU
nporpaMmel cpegaero obmiero oopazoBanus (OOIT COO) MBOY Kimmosckoit COL Ne3, pazpaborana
B coOTBeTcTBUU ¢ TMyHKTOM 18.2.2 ®I'OC COO nHa ocHoBe DenepanbHoil pabodeill mporpamMmsl MO
MaTeMaTHKe W peanu3yercs 2 roaa ¢ 10 mo 11 kiacc.

PabGouass mporpamMma pa3pa0oTaHa  YYMTEISIMH MAaTEMATHKUA IIKOJBI C HCIOJb30BAaHUEM
«KoncTpykTopa paboumx mnporpamm» caiita «EmguHoe conmepxaHue oOmiero oOpa3oBaHMs» B
coorBercTBUU C [lonokeHneM o pabouMx TMporpamMMax M ONpEAENsieT OpraHu3aluio 00pa3oBaTEIHHON
JEeSITeTFHOCTH YYUTENS B IIKOJE IO IpeAMeTy «Anredpa u Hayalla MaTeMaTHYeCKOro aHann3a». Pabouas
MPOrpaMMa COJIEPIKHUT CIEAYIOIINE CTPYKTYPHBIE 3JIEMEHTHI:

-IIOSICHUTEJIBHYIO 3aIIUCKY;

-TIENT M3YYeHHs YIeOHOTO TIpeaMeTa «Anrebpa 1 Hayajaa MaTEeMaTHIeCKOT0 aHaAJI3ay;

-MecTO y4yeOHOro npenMera «Anredpa ¥ Hayana MaTeMaTHYeCKOTro aHallN3a» B y4eOHOM IUTaHE;

-cozepxaHue yueOHoro npeamera «Airedpa U Hauajla MaTEMaTHYECKOT O aHAJIN3a»;

-IJIaHUPYEMBbIE pe3yJIbTaThl (JINUHOCTHBIE, METAIIPEAMETHBIE U IPEAMETHBIE);

-TeMaTH4YeCKOe MIAHUPOBaHKE, C(HOPMUPOBAHHOE ¢ YIETOM pabodeil mporpaMMbl BOCIIUTAHUS U
BO3MOKHOCTEIO Hcoas3oBanus JOP/IIOP.

Pabouass mporpamma obOcyxzaeHa Ha 3acemanun [IIMO yumTenell mpeaMeToB e€CTECTBEHHO-
MaTeMaTUYeCKOro IMKJIA, IPHHATA pelIeHneM Imegarormyeckoro copera (mporokon Nel ot
30.08.2024r.) yrBepkaena npukazom 1o MBOY Kiumosckoii COIL Ne3 Nel13-K ot 30.08.2024r. B
kadectBe vactu copepxkanus OOIT COO.

Ha ocnoBe panHON mporpamMmbl yumrteneMm paspadareBaercs KTII B cootBerctBmm ¢
[lonoxeHueMm o KajleHOAPHO-TEMAaTHYECKOM IUIAHUPOBAHUM 110 y4yeOHOMY IHpPEIMETY, KypCy, MOAYIIIO.
KTII paccmatpuBaercs Ha 3acenanuu LIIMO u cormacyercs ¢ 3amectutenem o Y BP.

Bobinmucka
M3 OCHOBHOI1 00pa30BaTeILHON MPOrpaMMbl CpelHero 001ero oopazoBaHmsi

PABOYAS ITPOT'PAMMA
yueOHOro nmpeaMera «AJredpa u Ha4YaJIa MaTeEMaTHYECKOT0 AHAJIH32)
s odoydarwmuxcst 10 -11 kiaccon
(0azoBbBI ypOBEHbD)
CPOK peajin3ainuu 2 roaa

MHOACHUTEJIbHASA 3AIINCKA
Pabouas mporpamMma y4eOHOro Kypca «Anredpa U Hadana MaTeMaTHYECKOTO aHain3a» 0a30BOro

ypoBHs i oOyvaroutuxcst 10 —11 kiaccoB pazpaborana Ha ocHoBe DenepanbHOr0 rocyAapCTBEHHOIO
00pa3oBaTeIbHOIO CTAaHAAPTa CPEAHEro oOLIero oO0pa3oBaHHUs, C YUETOM COBPEMEHHBIX MHPOBBIX



TpeOOBaHUM, NPEABSIBIAEMBIX K MaTeMaTHUYeCKOMy o0Opa3oBaHHIO, W TPaJWLHUA POCCHHCKOTO
oOpazoBanus. Peamuzamust mporpaMMbl OOECIEYMBACT OBJAJCHUE KIIOYEBHIMU KOMIETECHIIMSAMH,
COCTABISIIOLIMMH ~ OCHOBY JJISi CaMOPa3BUTHSL U HENPEPBIBHOTO OOpa30BaHMsA, LEIOCTHOCTD
O0ILEKyIbTYPHOT0, IMYHOCTHOTO M ITO3HABATELHOTO PA3BUTHSI IMYHOCTH O0YUYAIOINXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauaia MaTeMaTHUECKOr0 aHaJIM3ay SABJSCTCA OAHMM M3 HanOoyee 3HAaYMMBIX B
MporpaMMe CTapIiei IIKOJbI, MOCKOIBKY, C OMHONH CTOPOHBI, OH 00EeCIeunBaeT HHCTPYMEHTAIBHYIO 0a3y
JUISL M3YYEHHSI BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroil CTOPOHBI, (DOPMHPYET JIOTHYECKOe U
abCTpaKkTHOE MBINIICHUE y4alluXcsi Ha YPOBHE, HEOOXOOMMOM MIJIsi OCBOCHHSI KypCOB WH(OPMATHKH,
O0IIleCTBO3HAHMS, HWCTOPWH, CIOBECHOCTH. B pamkax JaHHOTO Kypca yd4alluecs OBJIAJeBaloT
YHUBEPCAIBHBIM ~ SI3BIKOM COBPEMEHHOW Hayku, KOTOpas (OpMyIUpyeT CBOM JIOCTHIKEHUS B
MaTeMaTHyeckoi (hopme.

Kypc anreOpsl M Hayan MaTeMaTHYECKOTO aHajM3a 3aKJaJblBaeT OCHOBY JUIS YCIEIIHOTO
OBJIaJICHUA 3aKOHaAMU (1)I/ISI/IKI/I, XUMHH, 6I/IOJ'IOFI/II/I, IIOHUMAaHHs1 OCHOBHBIX TeH,Z[eHHI/Iﬁ 9KOHOMHKHU H
O0IIIECTBEHHON JHM3HH, IO3BOJSET OPHEHTHUPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTHUAX, YBEPCHHO MCIIOIB30BaTh HX B HOBCGHHGBHOﬁ u3HU. B TOXe BpEMs OBJIAJICHHUEC
a6CTpaKTHBIMI/I " JIOTUYCCKU CTPOTrMMU MaTEMATUYCCKUMU KOHCTPYKIUAMU pa3BUBACT YMEHUE HAXOANUTH
3aKOHOMEPHOCTH, 000CHOBBIBATE HUCTHUHHOCTH YTBECPIKACHUA, HUCIIOJIB30BAaTh O606HICHI/IC u
KOHKPETH3aIIMI0, a0CTParupoBaHie W aHAJIOTHIO, (OPMUPYET KPEATUBHOE U KPUTHYECKOE MBINUIeHHE. B
XOJIe M3y4YeHUsl anreOpbl M Haval MaTeMaTHYecKoro aHau3a B CTapiled IIKOJe ydalldecs MOTy4aroT
HOBBIHA ONBIT peIICHUA MPUKIAAHBIX 3a1a4, CaMOCTOATCIBHOI'O IMMOCTPOCHHUA MAaTEMATHYCCKUX MO,ZIeJ’Ieﬁ
pealbHBIX CHUTYallMid W WHTEPIPETAlMH IONYYCHHBIX PEHICHUM, 3HAKOMSTCS C MpUMepaMu
MaTeMaTHYECKHX 3aKOHOMEPHOCTeW B TMpHpOJE, Hayke W B HCKYCCTBE, C BBIJAIOIIMMHCS
MaTeMaTHYECKHMH OTKPBITHSAMHU H UX aBTOPAMH.

Kypc obmanaer 3HaUUTENBHBIM BOCIIHTATEIBHBIM TIOTCHIIUAIOM, KOTOPBIN pealn3yeTcs Kak uepes
YUeOHBIH MaTepHall, CIocoOCTBYIOMMN (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaKk W 4Yepes
crierupuKy yaeOHOM NS TENHHOCTH, Tpebyromeit CaMOCTOSTEIILHOCTH, aKKypaTHOCTH,
MPOJIOJKUTENTFHOM KOHIISHTPAIMH BHUMAHHUSI K OTBETCTBEHHOCTH 32 TIOyYEHHBIH Pe3yNbTar.

B ocHoBe wmeromuku oOydeHHs anreOpe W HayalaM MaTeMaTHYecKOro aHaiuu3a JICKUT
JeSTeIbHOCTHBIN MPUHITUT 00yYEeHUSI.

Crpykrypa kypca «AnreOpa W Hadajla MaTEeMATHYECKOrO0 aHANM3a» BKIIOYAET CIEMYIOIINE
coJiepKaTeTbHO-METOIMYeCKre TMHUN: «Uncna u BeurceHus», «DyHkiuu u rpagukny, «YpaBHEHYS U
HepaBeHCTBay, «Hadana wartemaTwueckoro ananmmsza», «MHOXeCTBa M JIOTHKa». Bce OCHOBHBIC
COJICPIKATEITHPHO-METOJIMYCCKUE JTMHUM W3y4aroTCs Ha MPOTSDKCHHH JIBYX JIET OOYydYeHHs] B crapiied
IIKOJIC, €CTECTBEHHO JOMOINHSAS JIPYr Apyra W MOCTEIEHHO HACHIMIASCH HOBBIMA TEMAaMH M Pa3JciaMu.
JlaHHBIA KypC SIBJSICTCS MHTETPATUBHBIM, IMOCKOJBKY OOBEIWHSET B cebe COAepKaHHUE HECKOIbKHX
MaTeMaTHYECKUX JUCIMIUIMH: anredpa, TPUTOHOMETPHS, MATEMATHUCCKUI aHAITN3, TCOPHS MHOXECTB U
ap. ITo Mepe TOro kKak ydvamrecs: OBJIaJeBarOT BcE Oolee MMPOKUM MaTEMATHYECKUM alapaToM, y HUX
MOCE0BATENbHO (POPMUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOMTh MaTEMaTHYEeCKYH MOJIENb
peanbHOM CUTyaluu, MPUMEHSATh 3HAHWS, MOMYyYeHHBbIC B Kypce «AnreOpa W Hayala MaTeMaTudecKoro
aHalmM3a», JUIs PEIIeHUs CaMOCTOATENHLHO CHOPMYITUPOBAHHONW MaTEMaTHYeCKOW 3aJayd, a 3aTeM
HWHTEPIPETUPOBATD MOJTYUCHHBIN Pe3yJIbTaT.

ConepxarenpHo-MeToMUuecKass JuHUS «Yucia W BBIYHCICHHS» 3aBepiiaeT (OpMUpPOBaHUE
HABBIKOB HCIIOJIb30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE ObLIO HAYaTO B OCHOBHOM mikoje. B craprieit
miKoJie 0cob0oe BHUMaHWE yjaensercs (QOPMUPOBAHHIO TMPOYHBIX BBIUHUCIUTEIBHBIX HABBIKOB,
BKIIIOYAIOLIMX B ce0s MCIONb30BaHUE Pa3IMYHbIX (OPM 3alUCH JCHCTBUTENBHOIO YHWCIA, YMEHHUE
paIoOHAIBHO BBITIONHAThH JEHCTBHS C HUMH, AENaTh NMPHUKHUJKY, OICHUBATh pe3ynbrar. OOyuarommecs
MOJTy4alOT HABBIKM NMPUONMKEHHBIX BHIYUCIICHUM, BBIMOJHEHUS NCHCTBHI C YMCIaMHU, 3aIIMCAHHBIMH B
CTaHJIAPTHOU opMe, HCIIOIb30BaHUS MATEMATUIECKUX KOHCTAHT, OIICHUBAHUS YACIOBBIX BhIPAXKEHUH.



Jlunus «YpaBHEHUS U HEPABEHCTBa» PEANM3YETCsl Ha MPOTSHKEHUHM BCEro OOYYEHHUS B CTaplleH
LIKOJIE, MMOCKOJBKY B Ka)KJIOM pa3feiie MporpaMMBbl MPeTyCMOTPEHO PELIEHHE COOTBETCTBYIOLINX 3a/]ay.
OOyyaromecss  OBJIAJEBAalOT  PAa3IMYHBIMH ~ METOJAMM  PEIUEHHs  LeNbIX,  paldOHANbHBIX,
HUppalMOHANBHBIX, TOKAa3aTENbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPUUCCKUX YpaBHEHHUH, HEPABEHCTB
u ux cucreM. [lomydeHHBIE yMEHHS HCHOJB3YIOTCS NpPU HCCIENOBAHUU (QYHKUUMH C TOMOIIBIO
MPOU3BOJHOM, PEIICHUM NPHUKIAJHBIX 3a7ad U 3a7ad Ha HAaXOXACHHE HauOOJbIINX W HAUMEHBIINX
3HaYeHuil QyHkouu. [laHHas copepkarenbHas JTHHUS BKIIOYaeT B ceOs Takke (GOpMHpPOBAHUE YMEHUH
BBIMONIHATH pacu€rel 1Mo QopMyiaM, MpeoOpa3oBaHUs UENbIX, PAalMOHANBHBIX, HPPAIMOHAIBHBIX H
TPUTOHOMETPHYECKUX BBIPAXKEHUH, a TakkKe BBIPAKECHUH, COAEpKAIIUX CTENeHH H JIOTapU(MBL.
Bnaromapss  u3ydeHuio  anreOpaMueckoro — Marepuana  IPOUCXOJWT  JalibHEHIIee  pa3BUTHE
QITOPUTMHYECKOTO M a0CTPAaKTHOTO MBIIUICHUS YYaluxcs, (OPMUPYIOTCS HaBBIKM JEHYKTHBHBIX
paccyaeHui, padoThl ¢ CUMBOJBHBIMU (hOpMaMH, MPEACTABICHHS 3aKOHOMEPHOCTEH W 3aBUCHMOCTEN B
BHUJC DPAaBEHCTB M HepaBeHCTB. AnreOpa mnpemrtaraeT 3(QQeKTUBHbIE WHCTPYMEHTHI ISl pEIICHHS
MPaKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJISIHO JTEMOHCTPHUPYET CBOM BO3MOXHOCTH KaK S3bIKa
HayKH.

ConepkarensHo-MeToauueckast THHUS «OyHKIMK W TpaQUKU» TECHO TMeperuieTaeTcs ¢ IpyTuMH
JUHUSAMH Kypca, TMOCKOJBKY B KaKOM-TO CMBICTE 3aJaéT IOCIEOBaTENbHOCTh H3Y4EHHUs MaTepHala.
WzyueHne cTeneHHOW, NOKA3aTeNbHOM, JOrapu)MHIECKOH W TPUTOHOMETPUYECKUX (YHKIMH, WX
CBOMCTB M Ipa)MKOB, UCIIOIB30BaHNE QYHKIMIA JUIS PEHICHUs 3aj1a4 U3 JAPYrHX YYeOHBIX MPEIMETOB U
peanbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKHM aHAIM30M, TaK W C pElIeHHEeM ypaBHEHHH U
HepaBeHCTB. [Ipu 3TOM OoMbIlIOe BHUMAHUE YIENseTcsl (OPMUPOBAHUIO YMEHHS BhIpaKaTh (HOpMyJIaMu
3aBHCUMOCTH MEKIY pa3IMYHBIMU BEIHMYHMHAMH, HWCCIENOBATh MOJYyYEHHblE (DYHKIMH, CTPOUTH HX
rpajukn. Matepuan 53TOH COAEp)KAaTENbHOW JIMHWM HAleleH Ha pa3BUTHE YMEHWH W HaBBIKOB,
[O3BOJIIIOLIMX BBIPAXaTh 3aBHUCUMOCTH MEXJY BEIWYMHAMHM B pa3IMdHOM (opMe: aHaIUTHYECKOH,
rpa¢uueckoil u cioBecHOW. Ero m3ydeHue crocoOCTBYET Pa3BUTHUIO AJITOPUTMHUYECKOIO MBIIUIEHUS,
CITOCOOHOCTH K 00OOIIEHIIO M KOHKPETHU3AIINH, UCITOJIE30BAHIIO AaHAIOTHIA.

ConepxarenpHasi JnuHHA «Hauanma wmareMaTuueckoro aHaiau3a» IIO3BOJIAET CYIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTH4YeCKUX, TaKk U MPUKIAJHBIX 3a7ad, AOCTYHHBIX OOydaromuMmcs, ¥y
KOTOPBIX MOSBIAETCS BO3MOKHOCTH HCCIENOBATH W CTPOUTH Tpaduku (YHKIMH, ONpPEnensiTh HX
HanOoJbIINEe U HAMMEHBIINE 3HAYEHUS], BEIYUCIIATE IIoManu GUryp 1 o0bEMBI Tell, HAXOAUTh CKOPOCTH
U YCKOpeHUs mporeccos. JlaHHasi colepkaTenbHast JMHUS OTKPHIBAET HOBbIE BO3MOKHOCTH IIOCTPOEHHUS
MaTeMaTHYECKUX MOAEIEN peajbHbIX CUTyallMd, HAXOXKICHMS HAWIy4llero pelieHus B MPUKIaIHbIX, B
TOM YHCJIE€ COLMAIBbHO-3KOHOMHUYECKHX, 3a7adax. 3HAaKOMCTBO C OCHOBAMH MAaTE€MAaTHYECKOI'0 aHalu3a
CIIOCOOCTBYET PAa3BUTUIO aOCTPAaKTHOro, (OPMaJbHO-JIOTHYECKOIO0 M KPEaTMBHOTO  MBIIUICHUS,
(OpMHPOBAaHMIO YMEHUH pACHO3HABaTh MPOSBICHUS 3aKOHOB MAaTEMaTHKH B HAayKe, TEXHUKE H
uckyccrse. OOydaromyecss yY3HAIOT O BBIJAIOIIMXCS pE3yJbTaTaX, IMOMYYEHHBIX B XOIE pa3BUTHUS
MaTeMaTHKH KaK HayKd, U UX aBTOpax.

ConepxarenpHO-MEeTOIMYECKasT JHHUS «MHOXECTBA M JIOTHKa» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPHH MHOXXECTB. TEOpPETUKO-MHOKECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KypC
LIKOJIBHOW MaTeMaTUKU U NpelsiaraloT Haubojee YHHBEPCAIbHBIM S3bIK, OOBEOMHSIOLIMM BCE pa3aeibl
MaTeMaTHKH U €€ MPUII0KEHHUH, OHU CBS3BIBAIOT Pa3Hble MATEMAaTHUECKUE TUCLUIUIMHBI B €IMHOE LETIO0E.
[losTOMy BaXXHO JaTh BO3MOMKHOCTh IIKOJBHHKY IIOHUMAaTh TEOPETHKO-MHOKECTBEHHBIH —SI3BIK
COBPEMEHHOM MaTEeMaTHUKH M UCIIOJIb30BATD €r0 sl BBIPAXKEHHUSI CBOMX MBICIICH.

B kypce «Anrebpa W Havajza MaTeMaTHYECKOrO aHajM3a» MPUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYECKOr0 MOJEIMPOBAHMs, KOTOpPbIE NMPU3BaHBI COPMUPOBATH HABBIKU IOCTPOEHHS MOJENEH
peaybHBIX CHTYyalluil, HCCICAOBAHMS STHX MOJENEH ¢ MOMOILBIO anmnapaTta aireOpbl 1 MaTeMaTH4eCKOTro
aHaJM3a U MHTEPIIPETAllMY MTOJYyUYEHHBIX Pe3yJIbTaToB. Takue 3a1aHusl BIUIETEHBl B KK U3 pa3aeioB
MPOrpaMMBl, MOCKOJIBKY BECh MaTepual Kypca IUPOKO UCHONb3YeTCs IS PellleHus NPUKIaJHbIX 3a/1ad.
[Ipn pemeHnn peanbHBIX NPAKTHUECKHX 3aj4ad ydalludecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE
HAaXOIUTb  3aKOHOMEPHOCTH,  a0CTparMpoBaThCs,  MCIOJB30BAaTh  AHAJIOTHIO, 0000mate
KOHKpETH3UPOBaTh npodiiemy. [lesTensHOCTh 0 ()OpMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 33124
OpraHu3yercsi B IpoLecce U3YUYeHHs BceX TeM Kypca «Anredpa 1 Havajla MaTeMaTHYeCKOro aHaIu3ay.



MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

B y4ueOHOM I1aHe Ha M3ydYeHUE Kypca anreOphl M HadyaJl MaTeMaTHUECKOr0 aHalii3a Ha 0a30BOM YpOBHE
orBoaMTCs 2 Yaca B Henmenmo B 10 kimacce u 3 yaca B Henenmto B 11 kiacce, Bcero 3a JiBa roja o0y4eHus —
170 yacos.

COJAEPKXAHME YYEBHOI'O IPEJIMETA
10 KJIACC

Yucna 1 BbIYACICHHAA

Panponanbubie uncia. OOBIKHOBEHHBIE W JIECATUYHBIC JPOOH, TPOLEHTHI, OECKOHEUHBIC
nepuoanyeckre JApoOu. ApudMeTHyecKue Orepaldu ¢ PaldOHAIbHBIMU YHCIaMH, PeoOpa3oBaHMsI
YHCIOBBIX BbhIpakeHuH. IlpumMenenune npoGell W TPOIEHTOB Ui peIIeHUs NPUKIATHBIX 3a7ad U3
pa3IMYHBIX OTpaciiel 3HAaHWW U peaTbHON KU3HMU.

HeticTBuTtenpHble yncia. PanyioHanbHble M HppaliOHANbHEIE YUcia. ApU(PMETHIECKIE ONepaiuu
C IeWCTBUTENbHBIME nciaMy. [IpuOamkEHHbIEe BEIUNMCIEHNS, TPABIJIA OKPYTIICHHS, TPUKNIKA U OIIEHKa
pe3yibTaTta BIYUCICHUN.

Crenenbr ¢ muenbiM mokazareneMm. CraHiapTHass ¢GopMa 3armuch  JISHCTBUTENBHOTO YHUCIA.
WUcnonb3oBanue HO)IXOJIHHICfI (1)OpMI)I 3aIlIMcu HCﬁCTBHTCﬂBHBIX quCcell JJI pEUHICHUA IMTPAKTUYCCKUX 3a1a4
" NpCaACTaBJICHUA JaHHBIX.

Apudmernyeckuii KOpeHb HATypallbHOW crereHd. JleHcTBHS C apuQMETHYECKUMH KOPHSIMH
HaTypaJbHON CTENEHH.

CuHyC, KOCHHYC M TaHI€HC 4YMCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHUHYC, AapKTaHI'CHC
YHCIIOBOTO apryMEHTA.

YpaBHeHHH M HEPaBEeHCTBA

ToxnecTBa U TOXKIECTBEHHBIE IIPE0OPa30BaHMU.

ITpeobpa3oBaHne TPUTOHOMETPUIECKHX BhIpaKeHUH. OCHOBHBIC TPUTOHOMETPHUYECKUE (DOPMYJIBI.

YpaBHeHUE, KOpEeHb ypaBHEHUs. HepaBeHCTBO, pellieHue HepaBeHCTBa. MeToa HHTEPBaJIoB.

Pemenne nensix u ApoOHO-paLIOHATIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenune uppanuoHaNbHBIX YPABHEHU U HEPABEHCTB.

Pemenune TpuroHoMeTpuYECKUX ypaBHEHUM.

IIpumeHeHne ypaBHEHHAN W HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3aJa4 U 3aJa9 U3
Pa3THYHBIX 00JIACTel HAYKHU U PeaNbHOM JKU3HU.

DyHkUuU ¥ rpaguKku

Oyuknus, cnocoOs! 3amanus Qyakuuu. ['paduk pyaknnn. BzanmMHo oOpaTHbIe GyHKINM.

OO6nacTh onpeeneHns 1 MHOKeCTBO 3HaueHni QpyHkuuu. Hymn gyakiuu. [IpomexyTku
3HAKOIMOCTOSTHCTBA. UETHBIC M HEUETHBIC (PYHKIINU.

Crenennas GyHKIHS C HATypaJIbHBIM U IeJbIM mokazateneM. E€ cBoiicTBa u rpadux. CBoiicTBa u
rpaduk KOpHs N-Ol CTeleHN.

Tpuronomerpuueckasi OKpy>KHOCTb, ONpEAEIEHNE TPUTOHOMETPUUECKUX (YHKLUH YHCIOBOTO

apryMeHTa.

Hauajna MaTeMaTH4ecKOro aHaJIM3a

IlocnenoBatensHOCTH, CIOCOOBI 3alaHus MOCJIEA0BATEIbHOCTEH. MOHOTOHHBIE
MOCIIEAOBATEIbHOCTH.

Apudmernyeckas W TeoOMeTpUYecKas Iporpeccuu. beckoHeuHO yObIBaromias reoMeTpuvecKas
nporpeccus. CymMmma OeCKOHEYHO YOBIBAarOIIEH TeoMeTpuueckoi mporpeccuu. @dopmyna CIOXKHBIX
npoueHToB. Vcronb30BaHne NpOrpeccuu sl peleHus: peajibHbIX 3a1a4 MPUKIATHOTO XapaKTepa.

MHoKecTBA M JIOTHKA



MHoecTBO, omepaudd Haj MHoxectBamu. [luarpammbl Oitnepa—Benna. IlpumeHnenue
TEOPETUKO-MHOKECTBEHHOIO aImapara JUisl ONMCAHUS PEANIBHBIX IIPOLIECCOB W SBICHUM, IIPU PELICHUU
3a1a4 U3 Ipyrux y4eOHbIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIEICTBUE, 10KA3aTEIbCTBO.

11 KJIIACC

Yucaa v BHIYUCIEHUSA

Harypanbsbie u nenbie uncina. [Ipu3sHaku 1eTMMOCTH LENBIX YUCEN.

CrereHb ¢ palMoHaIbHBIM MMOKa3aTeieM. CBOMCTBA CTETICHU.

Jlorapudm uncna. JlecaTuunbie 1 HATypaNbHbIE JTOrapr(MEL.

YpaBHeHus 1 HEPABEHCTBA

[IpeoOpazoBanue BhIpaXeHUH, COACPIKAIIUX JIOTAPU(PMBI.

[Ipeobpa3zoBaHue BEIpAKEHHH, COIEPKAIIUX CTEIEHU C PAIIMOHAIBEHBIM MTOKa3aTeNleM.

[IpumMepsl TPUTOHOMETPUIECKUX HEPABEHCTB.

IToka3aTenpHbIC YpaBHCHUSA U HCPABCHCTBA.

JlorapudmMudeckue ypaBHEHHs 1 HEPABEHCTBA.

CucrteMbl JTUHEHHBIX ypaBHEHUU. Perenne MpukiIagabix 3a/1ad ¢ MOMOIIBIO CHCTEMBI JTMHEHHBIX
YpaBHEHUH.

CucreMsl 1 COBOKYITHOCTU pallMOHAJIbHBIX ypaBHeHI/Iﬁ 1 HEPABCHCTB.

[IpuMenenne ypaBHEHH, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3allad M 3a1ad u3
Pa3IMYHBIX 00JIaCTel HAYKH U PEaNbHOM JKHU3HU.

DyHKIUU U rpaguKH

Oyukius. [lepuoanueckue (GyHKIUH. [IpOMEXKYTKH MOHOTOHHOCTH (PYHKIIMHA. MaKCUMyMbI U
MUHUMYMBI QyHKIIMK. Hanbomnbiee n HanMeHbIlee 3HaUeHUE QYHKIIMY HAa TPOMEKYTKE.

Tpuronomerpuueckre GyHKIUU, KX CBONCTBA U IpadUKH.

[NokaszarensHas u orapupmudeckas GyHKIUU, UX CBOHCTBA U TPa(UKH.

Hcrnionp3oBanue rpadukoB (PyHKIHIMA IS pEIICHUS] YPaBHEHUH M TMHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB QyHKIUE 115 KCCIIEIOBAaHUS IIPOIICCCOB U 3aBUCUMOCTEH, KOTOPbBIC
BO3HUKAIOT MIPH PELISHUH 33/1a4 U3 JPYTUX YICOHBIX MPEIMETOB U PeabHON KU3HH.

Hayajia MaTeMaTH4eCKOI0 aHAJIN3A

Henpepsiubie dhyakmm. MeTog HHTEpBAIOB IS pEIIEHUs] HEPAaBEHCTB.

[IponsBoxnas dpyakmnun. ['eomerpraeckuii U pU3HMUECKUI CMBICI TIPOU3BOTHOM.

[IpomsBomHble 3neMeHTapHBIX GyHKOHA. DOpMyIBl HAXOXKICHHS IMPOU3BOTHONW CyMMBI,
MIPOM3BENCHNS W YaCTHOTO (DYHKITHIA.

[IpumeHeHue MPOM3BOJHON K WCCIENOBaHUIO (DYHKIMHA Ha MOHOTOHHOCTh W DKCTPEMYMBL.
Haxoxnenue HanOoNbIIero 1 HaMMEHBIIIer0 3HaYeHNs (YHKIIMH Ha OTpPE3Ke.

IIpuMeHeHue NpOU3BOAHOMN AJIsl HAXOXKAECHUS HAWIYUIIEro PelicHUsI B IPUKIIAIHbIX 3aJa4ax, s
OIIpeNeNeHus CKOPOCTH IIpoIiecca, 3aaHHOT0 (OPMYIION Wi rpadyuKOM.

[TepBooOpa3znas. Tabmuiia mepBooOpa3HBIX.

WuTerpan, ero reoMmerpudeckuii 1 pu3muecKuii cMpICH. Berancinenne nHTErpaia mo Ggopmyie
Herorona—JleiiOuuna.

INIJIAHUPYEMBIE PE3YJIbTATBI
OcBoenne y4yeOHOro mpeaMera «MaremaTuka» IOKHO OOECIIEUHMBATH JOCTH)KEHHE Ha YPOBHE

CpeaHero 06]].[61"0 06pa30BaHI/I$I CICAYIOUIUX JIMYHOCTHBIX, MCTAIIPCIMCTHBIX HW MNPCAMCETHBIX
06paSOBaTeJ’ILHLIX PE3YJIbTATOB!

JJMYHOCTHBIE PE3YJIbTATbBI



JIudHOCTHBIE  pE3yabTaThl OCBOCHUS IPOrpaMMbl  y4eOHOro mpeamera «MaremaTHKa
XapaKTEPU3YOTCA:

I'pasknaHCcKOE BOCIIUTaHUE:

c(hOPMHUPOBAaHHOCTHIO TPAXKIAHCKON TMO3UIUU OOYYAOIIErocs Kak aKTHBHOTO M OTBETCTBEHHOT'O
YJicHa POCCHICKOro OOINeCTBa, MPEACTABICHHEM O MATEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHH, IPOLEAYP IPaKIaHCKOro 00I1ecTBa (BHIOOPHI, OMPOCHI U IIp.), YMCHUEM
B3aUMOJICHCTBOBATh C COLUAIBHBIMU UHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIIMSIMU M Ha3HAYCHUEM.

ITaTpuorrueckoe BoCIUTaHUE:

c(OPMUPOBAHHOCTHIO POCCHUICKOM TpakIAHCKOW HWACHTHYHOCTH, YBXKEHHS K IMPOUIIOMY |
HACTOAIIIEMY POCCUMCKOW MaTEMaTHKH, LEHHOCTHbIM OTHOLIEHUEM K JOCTHXKEHUSIM POCCUUCKUX
MaTEMaTUKOB M POCCUICKOM MaTeMAaTHMYECKOM IIKOJIbI, K MUCIOJIb30BAHUIO 3THUX JOCTHKEHUN B APYTHX
HayKaX, TeXHOJIOTUsX, chepax IKOHOMHUKH.

JyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAHUEM JIyXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapoja; ChOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HaHMS, dTUYECKOIO MOBEJAEHUS, CBA3AHHOIO C IPAKTUYECKUM IMPUMEHEHUEM JOCTHKEHUW HAYKU U
JESITEIbHOCTRIO YYEHOT0; 0OCO3HAHUEM JIMYHOI'O BKIJIaJIa B IIOCTPOCHUE YCTOHYMBOIO OYAYIIIETO.

DcTeTuvecKoe BOCITUTaHHE:

3CTETUYECKUM OTHOILIEHUEM K MHPY, BKIIOYasi 3CTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEW,
00BEKTOB, 3alay, pEIICHUA, PACCYXICHHI; BOCIPUUMYMBOCTHI0O K MATEMAaTHYECKUM acCIleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

du3ngecKoe BOCITUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTHYECKHE 3HAHUS B HHTEpecax 3J0pOBOTO
Oe3omacHOro 00pasza XWU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (3I0pPOBOE TNHUTAHUE,
cOaaHCHUPOBAHHBIN PEOKUM 3aHATHH W OTABIXA, peryispHas (u3ndeckas aKTHBHOCTD); (hH3MYECKOIO
COBEPIIIEHCTBOBAHUA, TIPU 3aHATUSX CIIOPTUBHO-03JI0POBUTENBHON ESITENBHOCTBHIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOWS;, MHTEPECOM K Pas3IudHbBIM chepam
npodecCHOHaNbHON AEATETHPHOCTH, CBS3aHHBIM C MATEMaTHKOH W e MPUIOKCHUSIMH, yMEHHUEM
COBEpILIATh OCO3HAHHBIA BBHIOOp OyAylield HpodecCHH W pean30BbIBATH COOCTBEHHBIC >KM3HCHHBIC
IJTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTEeMAaTHYeCKOMY OOpa30BaHWI0O M CaMOOOpa30BaHHUIO Ha
HNPOTSKEHUU BCEU KU3HHM; TFOTOBHOCTBIO K AKTUBHOMY YYAaCTHIO B PELICHUM IPAKTUYECKUX 3ajad
MaTeMaTU4YeCKON HaIlpaBJIE€HHOCTH.

DKOIIOrHYecKoe BOCITUTaHUE:

c(hOPMHUPOBAaHHOCTBIO  DKOJIOTHYECKONM  KYJIbTYpbl, ITIOHUMAaHHEM BIUSHUS  COIMAIBHO-
SKOHOMHYECKHX TPOIIECCOB Ha COCTOSHHE MPUPOTHOW M COITMATBLHOW Cpelbl, OCO3HAHWEM TI00aTHHOTO
XapakTepa JKOJOTMYECKHX MpoOJieM; OpUEHTAalHneld Ha TMPHUMEHEHHE MaTeMaTWYeCKHX 3HAHWHA IS
pelieHus 3a1a4 B O0JIACTH OKPY)KAOIIEH Cpelpl, INIAHMPOBAHUS MOCTYIIKOB M OIEHKH WX BO3MOXKHBIX
MOCJIEACTBUN ISl OKPY>KAIOIIEH CPEBL.

enHOCTH HAYYHOTO MTO3HAHHUSL:

c(hOpMHUPOBAaHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHA
HayKl W OOIIECTBEHHON NPAKTHUKW, MOHMMAaHUEM MaTeMaTHYeCKOW HayKd Kak c]epbl YernoBEeYeCKOU
JESTENbHOCTH, ATANOB €€ Pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTHUS LUBUIM3ALMUU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM UM MaTeMaTH4YeCKOM KyJIbTypOM KakK CpeICTBOM IIO3HAHUA MHPA; TOTOBHOCTBHIO
OCYIIECTBIISITh MPOEKTHYIO U UCCIEN0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI
MeranpeaMeTHble pe3yiabTaThl OCBOGHUS NporpaMMbl ydeOHOro mpenmera «MaTeMaTHKa»

XapaKTepU3YIOTCA OBJIAJACHUEM YHUBEPCAIBLHBIMU HO3ZHAGAMENbHBIMU OCUCMBUAMU, VHUBEPCATLHBIMU
KOMMYHUKAMUBHBIMU 0CUICIBUAMU, YHUBEPCATbHLIMU PE2YIAMUBHBIMU OeliCTNEUSMU.



1) Vhusepcanvuvie nosnasamenvnvie Oelicmeus, obecneuusaiom @Gopmuposanue 6Oa306vix
KOCHUMUBHBIX NPOYECco8 0OVHaiowuxcs (0c6oeHue Memooo8 MNOHAHUS — OKPYIHCAlowe20 mupa;
NpUMeHeHUe 102UHeCKUX, UCCIe008amenbCKUX onepayul, ymenull pabomams ¢ ungopmayuetl).

bazoBble nornueckue nencTBUS:

BBISIBJISITh M XapaKTEPU30BATh CYIICCTBEHHBIC IPU3HAKY MAaTEMATUYCCKUX 00bEKTOB, TOHATHUH,
OTHOIICHUH MEKIy MOHATHIMH, (OPMYIUPOBATh OIPEIACICHUS TOHATUN; YCTaHABIUBATh
CYIIECTBEHHBIN NMPU3HAK KiIaccu(UKaIMU, OCHOBAHHS JIsi 000OIICHUS U CPAaBHEHHUSI, KDUTEPUHU
MIPOBOIMMOTO aHAJIH3a;

BOCIIPUHUMATh, (HOPMYJIMPOBATh U IPEOOPA3OBLIBATH CYKICHUS: YTBEPAUTCIBHBIC U
OTpUIIATEIBbHBIC, CAMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIC,

BBISBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOpEUHs B (pakTax,
JMAHHBIX, HAOJIOJICHUSIX W YTBEPXKICHUSAX; TMpeajaratb KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JICNIaTh BBIBOJBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JSAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKIIIOYCHH, YMO3aKIIFOUSHHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSTEIBHO J0KA3aTeIbCTBA MATEMaTHUYCCKUX YTBEPXKICHUU (NPSIMBIE U OT
[IPOTHBHOIO0), BBICTPAWBATh AaPIyMEHTAIUIO, MPUBOAMTH IPUMEPHl M KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY)K/ICHHUS 1 BHIBOJIBI;

BBIOMpATh CIOCO0 pelleHust yu4eOHOM 3a7auu (CpaBHHBATh HECKOJBKO BAapHAHTOB PEIICHUS,
BBIOMpATh HAHOOJIEE MOAXO/IAIINN ¢ YIETOM CaMOCTOSTEIILHO BBIJCTICHHBIX KPUTEPHUER).

Ba3zoBrie nccinenoBaTenbCcKue eHCTBUSA:

KCIIOIb30BaTh BOIPOCHI KaK HCCIICAOBATEIIbCKUNA HWHCTPYMEHT IO3HAHUS;, (OPMYIHPOBAThH
BONPOCH], (PUKCUPYIOIIME IIPOTHBOPEYHE, MpOoOJIeMy, YCTaHABIMBaTh HCKOMOE M JaHHOE,
(dhopMUpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIINIO, MHCHHUE;

MPOBOIUTh  CaMOCTOSATEIBHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT,  MCCICOOBAaHHE 10
YCTaHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOro OOBEKTa, SIBJIICHHUS, MPOLECCA, BBISBICHUIO
3aBHCHMOCTEH MEXy 00bEKTaMu, SBJICHUSMH, POLIECCAMH;

CaMOCTOSATENBHO (hOPMYIUPOBaTh OOOOIICHUS M BBIBOABI II0 PE3yjbTaTaM IPOBEAEHHOIO
HAOIIOICHHS, UCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MONYYCHHBIX PE3yIbTATOB, BHIBOJIOB
H 0000IIEHHI;

[IPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUIaTh IPEAMOI0KEHUA O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pa6ota c nadopmarmeii:

BBIABIIATH JNeUINTH MHGOPMAINH, TAHHBIX, HEOOXOJUMBIX JJIsI OTBETa HA BONPOC H I
petIeHus 3a1a4u;

BEIOMpaTh ~ MHGOPMAIMIO W3  HCTOYHHUKOB  PAa3IUYHBIX  THIIOB,  aHAIN3UPOBATh,
CHCTEMAaTH3UPOBATh M HWHTEPIPETUPOBATH HMHPOPMALMIO PpAa3IUYHBIX BUAOB U (GOpM
MIPE/ICTABICHHS;

CTPYKTYpHPOBaTh MH(POPMAIMIO, MPEACTABIATE €€ B pa3iuuHbIX (OpMax, HILUTIOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAJAEKHOCTh MH(OPMAIIMH 110 CAMOCTOSTENEHO C(HOPMYTHPOBAHHBIM KPHTEPHSIM.

2) Vuusepcanvhvlie KOMMYHUKAmMUGHble Oelicmeusi, 00ecneyusaom coopmupo8aHHOCMb

COYUATILHBLX HABBIKOG 0OYUAIOUUXCSL.
OO1eHue:

BOCIIPHHHAMATh M (HOPMYJIUPOBAaTh CYXKIEHHS B COOTBETCTBUM C YCIOBHSIMH W LEISIMH
O0ILEHHST; SICHO, TOYHO, IPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M ITMCbMEHHBIX
TEKCTaX, JAaBaTh MOSACHEHHWS IO XOAy pEMEHUs 3aJadd, KOMMEHTHUPOBATH IOITY4EHHBIN
pe3yibTar;

B XoAe OOCYXIEHHs 3a/JaBaThb BOMNPOCHI IO CYLIECTBY OOCYKIAeMOH TEMbI, MPOOJIEMBI,
pemaemMol 3a1aud, BbICKa3bIBaTh UJEH, HALIEIEHHBIE HAa MOMCK PEIIEHUS; COIOCTABIATh CBOU



CY)KIEHHUS C CY)KISHUSAMH PYTUX YYaCTHUKOB TUANIora, OOHAPYKUBATh PA3IHUNe U CXOJICTBO
MO3HULINH; B KOPPEKTHOH (hopme GOpPMYTUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHMUS,

® MIPEACTaBIATh pe3yJabTaThl pEHICHUS 3alJaud, SKCIECPUMEHTa, MCCIEAOBaHMs, IPOCKTa;
CaMOCTOATEIFHO BBIOWpaTh (OpPMAT BBICTYIUICHUS C YYETOM 3a4ad Mpe3eHTaluu |
0COOCHHOCTEH ayTUTOpUH.

CoTpyaHu4ecTBO:

® [IOHMMAaThb W KCIOJB30BATh MPEUMYIIECTBA KOMAHAHOH M WHAWBUAYaIbHON paboThl mMpH
pelieHnr y4eOHBIX 3ajJay; MPUHUMATh LEJlb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBAThH
OpraHU3alMi0 COBMECTHOW paboThl, pacrlpenelsTh BUABI padoT, TOroBapuBaThCs, 00CYKIaTh
MPOIIECC U PE3YJIbTAT PabOThI; 0000IATH MHEHUS HECKOJIBKUX JIFOJICH;

® yyacTBOBaThb B TPYHNNOBBIX (opMax paboOThl (0OCYyXIeHHs, OOMEH MHEHWH, «MO3TOBBIC
ITYPMBD» M HHBIC); BBIMOJIHITH CBOIO 4YacTh pabOThl M KOOPIMHHPOBATH CBOW JICHCTBUS C
JOpYIrUMH 4WIEHAMH KOMaHJBI; OIEHWBATh KAadyeCTBO CBOEr0 BKJIAJa B OONIMH IMPOAYKT IO
KpHUTEpUsIM, CPOPMYITHUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vnuseepcanvhvie pecynamuenvle oelicmaus, 06ecneuusarom Popmuposaniue CMoblCio08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanmsi:

COCTAaBIISITh TIJIAH, AJITOPUTM PEIISHHS 3aJIa4, BBIOUPATh CIIOCO0 pEIIeHHs ¢ Y4ETOM HMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PEIICHUHN C
y49€ToM HOBOW MH(OpMAITHH.

CaMOKOHTPOIb:

® RBJIAJICTh HABBIKAMHU I03HABATEIBHON pedIeKCHHM KaK OCO3HAHHUS COBEPIIACMBbIX NCHCTBUU U
MBICIIUTENIFHBIX ~ TPOIIECCOB, WX  PE3yJIbTAaTOB; BIAJETh CIIOCO0AMH  CaMOITPOBEPKH,
CaMOKOHTPOJIS IIpoLecca U Pe3yiIbTaTa PelleHUs] MaTeMaTHUECKOM 3a1auu;

® IpelBUIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIpH PpEIIEHUH 3aJa4yd, BHOCUTb
KOPPEKTUBBI B JEATEIHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX, HAMIEHHBIX OLIMOOK,
BBISIBJIGHHBIX TPYIHOCTEH;

® OILICHUBaTb COOTBETCTBUE pe3yjbTaTa LEIM U YCIOBHSIM, OOBSCHITH HMPUYHUHBI JOCTIDKEHUS
WIM HEOOCTWKEHMS pe3y/lbTaTOB JAEATENbHOCTH, HAXOIUTh OIIMOKY, JaBaThb OLICHKY
MIPUOOPETEHHOMY OITBITY.

INPEIMETHBIE PE3YJIbTATBI

OcBoenne yae0HOro Kypca «Anredpa u Hadasa MaTeMaTHYECKOTO aHajN3a» Ha YPOBHE CPEAHErO
o0rmiero odpazoBaHUs JODKHO 00ECIEeUNBATh JOCTHKEHUE CIEMYIOMINX MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yNIbTaTOR:

10 KJIACC

Yuciaa 1 BLIYUCIEHHS

OnepupoBaTh MOHATHSAMH: PallMOHATHHOE U JICHCTBUTEIHHOE YHCIIO, OOBIKHOBEHHAS M ICCSITHYHAS
IpoOb, TTPOIIEHTHI.

BremonHATh apudMerndeckue orepanuy ¢ palfioHATBHBIMA U IEHCTBUTEIHHBIMU YHCIIAMH.

BemonaAaTh puONMKEHHBIE BRIYUCICHUS, UCIIONb3Ys MPABUJIA OKPYTIICHUS, JIENaTh MPUKHUIKY U
OLIEHKY pe3yJbTaTa BIUYUCICHHM.

OnepupoBaTh TOHATHUSAMHU: CTEIEHh C IENbIM II0Ka3aTeneM; CTaHjaapTHas ¢opMa 3amucH
JEHCTBUTEIIEHOTO YHCIIa, KOPEHb HATYpPaNbHOH CTEIEHU; HCIIONB30BaTh MOMXOASIIYI0 (HopMy 3armmcu
JEHCTBUTENBHBIX YUCEN AJISl PELICHUS MPAKTUUECKUX 3374 U IPEJICTABICHUS JAHHBIX.

OrnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJIBHOIO YIila; UCIONb30BaTh 3alUCh
MIPOU3BOJIBHOTO YTJIa Yepe3 00paTHBIE TPUTOHOMETPUYECKUE PYHKIIHH.

YpaBHeHHs M HepaBeHCTBA



OnepupoBaTh MOHATHSAMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO; II€I0€, pallMOHAJIBHOE,
HppaluoHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPaBHEHHUE;

Beimonusate npeobpa3oBaHusl TPUTOHOMETPHUUECKUX BBIPAKEHHU U peliaTh TPUTOHOMETPHUYECKHE
ypaBHEHHUSI.

BeimonusaTe npeobpa3oBaHus 1ETbIX, PAIMOHATIBHBIX M UPPAllMOHAIBHBIX BBHIPAKEHUN M pelaTh
OCHOBHBIE TUITBI LETIBIX, PAMOHALHBIX U HPPALIMOHATHHBIX YPaBHEHUH U HEPABEHCTB.

[lpumMeHaTs ypaBHEHHS W HEpPaBEHCTBAa Ui pEIICHHS MaTeMaTHYeCKHX 3aJad M 3a7ad U3
pa3IUYHbIX 00JacTell HAyKN U PeasbHON YKU3HU.

MogenupoBaTh peasibHbIE CUTYAllMH Ha SI3bIKE aireOpbl, COCTaBJSITh BBIPAKCHUS, YPaBHEHHS,
HEpaBEHCTBA IO YCIOBHUIO 3aJayd, HCCIEeI0BAaTh IMMOCTPOEHHBIE MOJETN C HCIOJIb30BAHHEM ammapaTa
anreOpsl.

DyHKIUU U rpaguKH

OnepupoBaTh MOHATUSAMU: (DYHKIMS, CHOCOOBI 3a7aHus (PYHKIHH, OOJIACTH OINPEACICHUS U
MHOXECTBO 3HaUeHHH (HYHKINH, rpaduK QYHKIUH, B3AUMHO 00paTHbIE QYHKIIUH.

OnepupoBaTh MOHATHUSMH: YETHOCTh W HEYETHOCTh (DYHKIWMH, HYTU (QYHKIHH, MPOMEXYTKU
3HAKOIOCTOSHCTBA.

Ucnonb3oBaTh rpaduku GyHKIUHA IS pellIeHNs] YpaBHEHUH.

CrtpouTh W YMTaTh TpaMKH JUHEHHOW QYHKIIMU, KBJAPaTUIHON (DYHKIIUH, CTEIICHHOW (QYHKIIHH C
LIEJTBIM TIOKa3aTEeNleM.

Ucnonb3oBaTh rpadmku GYHKIMHA JUIsS UCCICAOBAHUS MPOIECCOB M 3aBUCUMOCTEH TPH pelieHUN
3a1a49 U3 JPYrux Y4eOHBIX MPEIMETOB U PEAbHON JKH3HH; BhIPAXATh (GOPMYJIaMH 3aBUCHMOCTH MEKIY
BEJIMYHHAMH.

Havyana MaTeMaTH4yecKOro aHaJIM3a

OnepupoBaTh TOHSATHSAMHU:  TOCIEAOBATENBHOCTh, apu(MeTHyeckas H  reoMeTpudecKas
MIPOTPECCHH.

OneprpoBaTh TOHATHAMHU: OECKOHEYHO YOBIBAIOIAs TEOMETpUYECKass IMPOrpecchs, CyMma
OCCKOHEUHO YOBIBAIOIICH T€OMETPUUIECKOM MTPOrPECCHH.

3amaBaTh MOCIEAOBATENFHOCTH PA3INYHBIMHU CIIOCOOAMH.

Hcnonb3oBaTh CBOMCTBa MOCIEIOBATENILHOCTEH M MPOTPECCUM JUIs PEIIeHHs peabHbIX 3ajaad
MIPUKIIaTHOTO XapaKkTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh TOHATHSAMEI: MHOJKECTBO, OITEPAIMH HAJ MHO)KECTBAMHU.

Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapaT Ui ONMUCAHHUS PEaJbHBIX IIPOIECCOB U
SIBIIGHUH, TIPY pEIIEHUH 3a7a4d U3 IPYTUX YIeOHBIX ITPEAMETOB.

OnepupoBaTh HOHATHSAMH: ONIPENEIeHNe, TeOpEMa, CIEeICTBUE, J0Ka3aTeIhCTBO.

11 KJIACC

Yuciaa 1 BLIYUCIEHHS

OnepupoBaTh MOHITHAMHU: HATYPaIbHOE, [EI0E YUCIO; UCIONb30BaTh MPHU3HAKH JIEIIMMOCTH
IIENBIX YHCEN, PA3JIOKEHHE YMCIa Ha MTPOCThIE MHOXKUTEINH IS PELISHHS 3a/1a4.

OrnepupoBaTh NOHITUEM: CTEIIEHD C PALIMOHATIBHBIM [TOKA3aTEIEM.

OnepupoBaTh TOHATUSMU: JIOrapru(M YnCIa, JECATHYHBIE U HATYpAIbHBIE JTIOTapU(MBL.

YpaBHeHHs M HepaBeHCTBA

[IpuMeHsATs CBOIWCTBa CTENEHW I IMPeoOpa3OBaHUS BHIPAKEHUH; OIMEPHPOBATH ITOHSATHIMHU:
MOKa3aTeNbHOE ypaBHEHHE M HEPaBEHCTBO, pEIlaTh OCHOBHBIE THITHI ITOKA3aTENbHBIX YPaBHEHUH WU
HEPaBEHCTB.

BremonHaTh peoOpa3oBaHUsl BRIPAKEHHIA, COJEPKAIIUX JIOrapu(MBbI, OIEPUPOBATh MOHSITUSIMU:
nmorapupMuUecKoe ypaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIHI JIOTAPU(PMHUUECKIX YpaBHEHUN U
HEpaBEHCTB.

Haxonute perieHust npocTeIux TPUroHOMETPUUECKIX HEPABEHCTB.



OrnepupoBaTh MOHATUSIMH: CUCTEMA JTUHEHHBIX YPaBHEHUN U €€ PEllIeHUE; UCIIOIB30BaTh CUCTEMY
JINHEVHBIX YPaBHEHUN IJI PELIECHUS MPAKTUYECKUX 3a1ad.

HaxoguTe pelieHns MpoOCTEHIIMX CHCTEM M COBOKYIIHOCTEW palMOHAJbHBIX YPaBHEHUU U
HEPAaBEHCTB.

MopenupoBath peajibHbIe CHUTYaIlMH Ha sI3bIKEe aireOpbl, COCTABJISTH BBIPAXKCHUS, ypaBHEHHS,
HEPABEHCTBA U CUCTEMBI II0 YCIIOBUIO 3aJa4d, MCCIIEIOBATh IOCTPOECHHBIE MOZEIN C UCIOJIb30BAHUEM
anmapara anreopsl.

DyHKIUU U rpaguKH

OnepupoBaTh TMOHATHSAMH: TEPHOAMYECKAs (YHKIHS, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIWH,
TOYKHA OHKCTpeMyMa (YHKIMM, HAuOOJbIICe M HAUMEHBIIEe 3HAaYeHHUS (YHKIUU Ha IMPOMEXKYTKE;
KCIIONBb30BaTh UX JIJIS UCCIIEA0BaHNS ()YHKIIMH, 3aJTAHHONU rpadrKoM.

OnepupoBaTh MOHATUSIMU: TPaUKH TOKA3ATEIBHOMN, JIOrapu(pMUUIECKOW M TPUTOHOMETPUYCCKHUX
(yHKIMI; 1300pakaTh WX HAa KOOPJWHATHON IUIOCKOCTH M HMCIIOJNIB30BATh JJIs PEIICHUS YpPaBHEHHHA U
HEPAaBEHCTB.

Nzo0paxarb Ha KOOpJIMHATHOW TUIOCKOCTH I'paWKW JTHHEHHBIX YpaBHEHUH U MCIIOIB30BATh WX
JUISL PELICHUS] CUCTEMbI IMHEWHBIX YPaBHEHUM.

Hcnonw3oBaTh rpaduki QYHKIUNA I KCCIASIOBAHUS IMPOIECCOB M 3aBUCUMOCTEH W3 JPYrHX
Y4IeOHBIX THUCITATIINH.

Hayayia MaTeMaTHYeCKOI0 aHAJIN3a

OnepupoBaTh MOHATUSIMU: HENpPEpbIBHAS (YHKIIMS; POU3BOAHAS (PYHKIIMHU; UCIIOIB30BATh
FeOMETPUYCCKHI M QU3MUSCKHIA CMBICI IIPOM3BOIHOM JIJIs pEIICHHS 3a/ad.

Haxoauth 1OpoM3BOIHBIC 3JEMEHTAPHBIX  (DYHKIMH, BBIYUCIATH IPOU3BOIAHBIE CYMMBI,
MIPOU3BEICHHSI, YaCTHOrO PYHKIIUH.

Hcnonk30BaTh NPOU3BOAHYIO JUIS UCCIENOBaHUST (YHKIIMA HA MOHOTOHHOCTh M 9KCTPEMYMBI,
MIPUMEHATH PE3YNbTATHI HCCIEAOBAHUS K IIOCTPOCHUIO TpauKOB.

Hcnonp30BaTh MPOU3BOAHYIO ISl HAXOXKIACHUSI HAMTYYILErO PELIEHHS B IPUKIAIHBIX, B TOM
YHUCIIE COLMAIBHO-3KOHOMUYECKUX, 3a/1a4ax.

OnepupoBaTh MOHATHAMHU: IepBOOOpa3Has © WHTETpal;, TIOHAMATh TEOMETPUYECKHH U
(bm3HUeCKuil CMBICT UHTErpaa.

Haxomute mepBooOpa3Hble IeMEHTapHBIX (YHKIUH; BRIYUCIATH HHTErpal no ¢popmyneHproToHa—
JleiiOHmIA.

Pemats npukiagHble 3342491, B TOM YHCIIE COITUATBHO-YKOHOMHYECKOTO U (PH3UIECKOT0
Xapakrepa, CpeICTBAMH MaTEMATHYECKOIO aHAJIN3a.

TEMATHYECKOE IINIAHUPOBAHUE

PaGouasi nporpamma no yuye0HOMY mpeaMery «AJredpa M Ha4ajla MaTeMaTHYeCKOI0 AHAJIN3a»
pa3paboTana ¢ y4érom pafoueil MporpaMMbl BOCHHUTAHHS, YTO OTPa’KeHO B JIHYHOCTHBIX
IVIAHUPYEMBbIX Ppe3yJbTaTax M o0eclnevydBaeT peajM3alldl0 HHBapHMAaHTHBIX MmoayJei (UM)
NPOrpamMMbl «Y POUYHAsI 1esiTeIbHOCTb» U « BHeIKOIbHbIe MepPONIPUSITHSD).

10 KJIACC
Ne KonuyectBo yacoB [(IneKTpOHHBIE [Iporpamma BociuTaHUS
HawnmenoBanue pa3ienos u (mdpoBsIe)
/| TeM mporpamMmbl Bcero KP [IP |oOpa3oBarenbHEIE
I [pecypchl

UM «YpouHasi e TeJIbHOCTDY.

MmuoxxecTBa palrOHAJIbHBIX U
}.IeﬁCTBPITCJ'ILHLIX YHUCCII.

https://resh.edu.ru/subject

MakcumanpHOe

b 14 51/ UCIIONB30BAHIE
aIMOHAJIbHbIE YPABHEHUS 1 BOCIHTATCIBHBIX
HepaBEHCTBa BO3MOXHOCTEH COJIEpKaHUS
®yukuun u rpapukn. CreneHs ¢ 6 https:/resh.edu.ru/subje | Y9€OHbIX MpeameTos ans
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LIeJIBIM TTOKa3aTeaeM ct/51/ (bopMupoBaHus y
o o - 00y4aromuXcsl pOCCHUCKUX
Apudmernueckuii KOpeHb N—Oi https://resh.edu.ru/subje FAIOM P
TPaJUIHOHHBIX TyXOBHO-
crenenu. MppannoHanbHble 18 1 ct/51/ HPABCTBEHHBIX 1
ypaBHEHUS U HEPAaBEHCTBA COLMOKYJIBTYPHBIX [IEHHOCTEH,
. OCCHICKOTO HCTOPHYECKOTO
dopmyiibl https://resh.edu.ru/subje | P P
CO3HAHHSA HA OCHOBE
TPUrOHOMETpHH. TpUroHomMeTpuy 22 1 ct/51/ HCTOPHUYECKOr0 MPOCBEIICHHS;
€CKUe ypaBHEHHUS 110100p COOTBETCTBYIOMIETO
- - COJICpKaHUs YPOKOB, 3aTaHUH,
ITocnenoBaTeIBHOCTH 1 5 https://resh.edu.ru/subje | o - @ aTenbHBIX MATepHANOB,
nporpeccuu ct/51/ MpOOJIEMHBIX CUTYaLUi TS
https://resh.edu.ru/subje | ©0cyxaeHii.
HpI/IBHe'{eHI/Ie BHUMAaHUA
ct/51/
00y4aromuXcsl K IEHHOCTHOMY
ACIICKTY U3Yy4Ya€MbIX Ha YpOKax
npeaMeToB, SIBIIEHUN U
CO6I)ITI/II>1, WHUIUHUPOBAHUC
00CYXICHHH, BRICKa3bIBAHUI
CBOCT'O MHCHM, BLIpaGOTKI/I
HOBTOpeHI/Ie, 0606meHI/Ie, CBOCTO IMYHOCTHOT'O
. 3 1 OTHOILIEHHUS K M3yJaeMbIM
CUCTEMATH3AINA SHAHNH COOBITHSM, SIBIIEHUSM, JINLIAM.
UM «BHeWKOJIbHbIE
MEPONPUSATHSD).
BHelikobpHBIE TEMATHYECKHE
MEPOIPUSITHSI BOCIIUTATETHHON
HaIpaBJICHHOCTH,
OpraHNU3yEMBIC I€JaroraMu 1o
MaTeMaTHKe
OBIIEE KOJIMYECTBO YACOB 68 4 0
I10 ITPOT'PAMME
11 KJIIACC
Ne HanmeHoBaHIe pa3/ielioB U TEM Kommuectso wacoB  Jnekxrponnsie (undpossre) | IIporpamma
/i POrpaMMbI Bcero |[KP [TIP 0Opa3oBaTenbHble pecypchl | BOCIMTaHHA

Cremnens ¢ panroHaJIbHBIM

https://resh.edu.ru/subject/ | UM «YpouHnas

rokasareneM. IToka3zarenpHas 51/ AEATEIBbHOCTDY.

. 12 [IpuMenenue
¢ynkmus. [TokazarenbHble HHTEPAKTHBHBIX (GOPM
YpaBHEHHUS U HEPABEHCTBA yae6HOI paboTh -
Jlorapudmudeckas GpyHKIUSL. https://resh.edu.ru/subject/ | HHTCIICKTYalIbHBIX,

CTHMYJTUP YIOIIINX
Jlorapudmudeckue ypaBHEeHUS 1 12 51/ HO3HABATENEHYIO
HEpaBCHCTBA MOTHUBAITIIO, HTPOBBIX
Tpuronomerpuyeckue GyHKIUH U https://resh.edu.ru/subject/ | METOAHK, AUCKYCCHH,
T 9 51/ JTAFOIINX BO3MOYKHOCTE
ux rpaduku. TpuroHoMeTpruecKue 51/ IPHOGDECTH OIBIT
HCPABCHCTBA BEICHUA
IMpousBoanas. [IpumeHeHue https://resh.edu.ru/subject/ | XCHCTPYKTHBHOTO
. 24 51/ JIMAJIOra; TPYIIOBOM
IpOU3BOZIHON — paboThI, KOTOpast yIUT
https://resh.edu.ru/subject/ | crpouTs oTHOMIEHHS K
WuTerpan u ero mpuMeHeHus 9 51/ IeliCTBOBATH B
— - KOMaHJe,
. https://resh.edu.ru/subject/ | cnoco6ersyer
Cucremsl ypaBHEHUI 12
51/ Pa3BUTHIO
R KPUTHYCCKOI'O
HarypasnbHble u ienbie yucia 6 https://resh.edu.ru/subject/ P
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51/

[ToBTOpeHue, 00o0IICHNE,
cucTeMaTHu3aIus 3HAaHU I

18

https://resh.edu.ru/subject/
51/

MBIIUIEHHS.
WNunmmupoBanue u
MO IEPIKKY
HCCIIEIOBATEIbCKOMI
NEeSITENLHOCTH
o0yyJarommmxcs,
IJIaHUPOBAHUE U
BEITIOJTHEHHE
WHIUBUAYAITBHBIX H
TPYIIIOBBIX IPOEKTOB
BOCIIUTATEILHOM
HaIpaBJIEHHOCTH.
HM «BHemKoJILHBIE
MEPONpPHUSITUSI».
Buemkonnusie
TEMATHUECKHUE
MEPOIIPUSITHSI
BOCIIUTATEIbHOM
HaIpaBJIEHHOCTH,
opraHu3yemble
regaroraMu
rnmoMaTeMaTHKe

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102

Brmmcka Bepra 30.08.2024

JIMPEKTOP HIKOJIBL: ) /y@ef/// ;

E.M. lenymikuna
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