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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yuebHOro npeamera «Asredpa ¥ Hadajga MaTeMaTHYECKOIO
aHaynn3a» 0a30Boro ypoBHs Ui oOyuarommxcsi 10 —11 kmaccoB pa3paboTtana Ha
ocHOBe DeniepaIbHOTO TOCYTaPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMIIETEHIIMSIMH, COCTABJIIOIIMMU OCHOBY JJISi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMsl, LETOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO M TO3HABATEIBLHOTO
Pa3BUTHUS JIUYHOCTHA OOYYaIOIIUXCSL.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

[IpeameT «Anrebpa W Hadaja MaTEeMaTHYECKOTO aHAIW3a» SBISETCS OJHUM
u3 Hanbojee 3HAYUMBIX B TNPOrpaMMe CTapilied IIKOJbI, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OO0ECNEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs] BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
abCTpaKTHOE MBIIUICHUE YyYalluXxcsi Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMSA, HWCTOPWUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYaIlluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3LIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHUS B MaTeMaTHIECKOU opme.

[Ipenmer anrebpa W Havajga MaTEeMaTHYECKOTO aHalW3a OCHOBY IS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJOTHH, TOHUMAHUSA
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpAaKTHBIMH U JIOTHYECKH CTPOTHMH MATEMAaTHYCCKUMHU KOHCTPYKIHSIMHU
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AlIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHne. B xome n3ydenus
anreOppl B CTapIIe IIKOJIe Yydalluecs IMOMy4aloT HOBBIM OMBIT PEIICHUS
MPUKIAAHBIX 3374, CAMOCTOSITEILHOTO TOCTPOCHHS MATEMaTUYECKUX Mojelei
peaTbHBIX CHTYyallud W WHTEPHPETAMHA TOJYYCHHBIX PEIICHHUHN, 3HAKOMSATCS C
pUMEpPaMH MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJIC, HAYKEe U B UCKYCCTBE,
C BBIJIAIOIIMMHUCS MAaTEMaTHICCKUMU OTKPBITUSMH M UX aBTOPAMH.

Kypc oOmamaer 3HAYMTEIBHBIM BOCHHUTATEIILHBIM TOTCHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak uyepe3 y4eOHbI Marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHHS, TaKk M 4Yepe3 crenuduky ydeOHOW AesTeNbHOCTH,
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TpeOyro1en CaMOCTOSTEJIBHOCTH, aKKypaTHOCTH, MPOJIOJIKUTEIBHOU
KOHLIEHTpalMi BHUMAaHHs U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3yNbTarT.

B ocHoBe MeTOonMKM 00y4deHusi ajiredpe M HadyajlaM MaTeMaTH4YEeCKOTO
aHaJIM3a JICKUT JAEATEIbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa mnpeaMera «Anrebpa M Hayajlla MaTeMaTHYECKOTO aHalU3a
BKJIIOYAET CIICAYIOIINE COJEpKATEIbHO-METOoAnYeckue JuHuu: «Yucna wu
BbIYHCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHainusa», «MHoxkecTBa U JIOTMKa». Bce o0oCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOyueHusl B CTapiIeil IIKoJie, €CTECTBEHHO JOMOJHSS IpYT ApPyra M MOCTENEHHO
HAChIAsiCh HOBBIMM TE€MaMHU W  pa3faenaMu. JlaHHBIA Kypc  SBISIETCSA
WHTETPAaTUBHBIM, TOCKOJIbKY OOBEIUHSET B ce0e COoJepKaHHe HECKOJIbKHUX
MaTEeMaTUYECKUX JUCIUIUINH: anredpa, TPUrOHOMETPHSI, MaTeMaTHUYECKUN aHAJIH3,
Teopusi MHOkecTB U 1p. [lo Mepe Toro, kak yvamuecs OBJaJeBalOT BCE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPULICHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJEIb peaJbHOU
CUTyalluu, MPUMEHSITh 3HAHMS, IS peleHus CaMOCTOSITEIIEHO
cOpMYIMPOBAHHOW MaTEMaTUYECKON 3aJaud, a 3aTeM HWHTEPIPETUPOBATh
MOJTYYEHHBIN PE3YJIbTar.

CopnepxkaTeapbHO-METOANYECKasT TUHUS «YHCIa U BBIYUCICHUS 3aBEPIIAECT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOH IKoJie. B crapiield mikose ocob0oe BHUMAHHE YACISIETCS
(GOpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amuch JIEWCTBUTENIBHOIO YHCIA, YMEHUE
palMOHAIIBHO BBIMIOJIHATH JCHCTBUS C HUMH, JedaThb HPUKUIKY, OIICHUBATH
pesynbrar. OOyyaromuecs TOJYYalOT HAaBBIKM MNPUOMKEHHBIX BBIYHCIICHUN,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
MCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIOBBIX BHIPAXKEHHUI.

JIuans «YpaBHEHHsSI M HEPABEHCTBA» PEANM3YETCS HAa NPOTSIKEHUH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3fesie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJIAaMU PEUIECHUSI LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTApU(PMHUYECKUX ¥  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loydyeHHbIE yMEHHS UCIIOJIBb3YIOTCS IPH HUCCIIEOBAaHUI
GyHKIHNA ¢ TTIOMOIIBIO TIPOU3BOMHON, PEIICHUH TPUKJIAAHBIX 33a/ad W 3a7a4 Ha
HAaXOXXJEHUE HauOOJBIINX W HAWMEHbIMX 3HadeHud Qyukuu. [lanHas
collep)KaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (opMUpOBaHHE YMEHHI
BBINIOJIHATh Pacy€Thl Mo ¢GopmyrnaMm, MNpeoOpa3oBaHUsl UENbIX, PalUOHAIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TaKKe BBIPAKCHUH,
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colepxkammx cTeneHu u Jorapudmel. bmaromaps w3ydeHwio anreOpamdecKoro
Marepuaiia MPOUCXOJIUT  JajbHEWIlee  pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIE€TyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI JUISl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHO-MeTOAMYECKass JIMHUS «DYHKIMU © TpaduKu» TECHO
NeperyieTaeTcs ¢ APYyruMu JIMHUSIMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEN0BATENBHOCTh M3Yy4YCHUS Marepuaa. N3yueHne CTEIEHHOM,
MOKa3aTeJIbHOM, JJorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI W HepaBeHCTB. IIpu »ToM OoOJbIIOE BHUMaHUE
yaensiercs (OPpMUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYJIaMH 3aBUCUMOCTH MEXKTY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTesIbHOW JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IMIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHass JuHHs «Hayanma mMaTreMaTHYecKOro aHaiu3ay IO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYTI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYIHBIX 00Y4YarOIIUMCS, Y KOTOPBIX MOSBJISIETCS BO3MOXXHOCTh UCCJIEAOBATh U
CTpOuTh Tpaduku (QYHKIUH, ONpeAeNsITh HX HAWOOJNbIINE U HAWUMEHBIIHNE
3HAUEHUS, BBIYUCIATH IUIOMAAn (GUryp u oO0bEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsI TporieccoB. JlaHHasi coaep:kaTeibHas JMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHUSI MAaTeMAaTHYECKUX MOJENICH pealbHbIX CUTYalHM,
HaXOXXJICHUS HAWJIYYIIETO PEIICHUS B TMPUKIAIHBIX, B TOM YHUCIE COIUAIBHO-
HPKOHOMHYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOPMATILHO-JIOTUYECKOTO U KPEAaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pAcloO3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHKe U uckycctBe. OOydaromuecs y3HAIOT O
BBIJIAIOIINXCST pe3yJIbTaTaX, MOJYYEHHBIX B XOJE€ pAa3BUTHS MaTEMAaTHKU Kak
HayKH, U KX aBTOpax.

CopepkarenbHo-MeToauYecKas TuHus «MHOXecTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIEHAa  DJJEMEHTaM  TEOPUU  MHOXECTB.  T€OpeTUKO-MHOKECTBEHHBIC
MPECTaBICHUS MPOHU3BIBAIOT BECh KYypC IIKOJBHOM MAaTeMaTUKH W MpeJjiarator
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HanOoJiee YHUBEPCANBHBIN S3BIK, OOBEAUHSIONINNA BCE Pa3/iebl MATEMATHKU U €€
MPUJIOKEHUIN, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHUYECKUE NUCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY MOHUMATh TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKU U HCIOIb30BaTh €ro JiJist
BBIPKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa M Havajga MaTeMaTUYECKOrO aHAIIW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MATEMAaTUYECKOTO  MOJEIUPOBAHUS, KOTOpPhIE IPU3BaHbI
chOopMHPOBATH HABBIKK MTOCTPOCHUS MOJICIICH pPeaTbHBIX CUTYAIlUi, UCCIICTOBAHMS
THX MOJEJIed C MOMOIIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaiu3a u
WHTEpIIPETAlUK TOTYYEHHBIX pe3yJbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKJbIU
U3 pa3/iesioB MPOTrpaMMBbl, MOCKOJBKY BECh MaTEpHall Kypca HIMPOKO UCTIOIb3YETCS
JUTSL pellieHusl IPUKIAIHBIX 3a/1a4. [Ipu pereHnn peanbHbIX MPaKTHUYECKUX 3a7ad
y4daiuecs pa3BUBAIOT HAOIIOJATENIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBAThH
npobsemy. JlesarenbHOCTh O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX
3a/lady OpPraHM3yeTcsl B MPOIECCE M3YyYEHHUs BCEX TeM Kypca «AuredOpa W Haudana
MaTEMaTUYECKOrO aHaJIUu3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4ueOHOM mmaHe Ha M3ydeHHE IpeaMera «Anredpa M Hadajla MaTeMaTHIeCKOTO
aHanau3a» Ha 0a30BOM YpoBHE OTBOAuTCA 2 vaca B Henento B 10 kimacce, B 11b
Kiacce (rymanutapHoro npodwist) 3 yaca B Hemeno u 4 daca B 11B kiacce
(ecTecTBEHHO-HAYYHOTO MpouIs).

Bcero 3a aBa roga oOyueHus:

— 170 yacoB B ryMaHUTapHOM TIpoduie;

— 204 yaca B €CTECTBEHHO-HayqYHOM TIpoduIIe.

COAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

YucJa 1 BbIYUCIEHUS

Panmonanpabie uncina. OOBIKHOBEHHBIC W JICCITHYHBIC APOOH, IPOIICHTHI,
OCCKOHEUHBIE  TIepHOAMYEecCKHe  JIpobu. ApudMeTHdeckue  omeparud ¢
palMOHAJILHBIMU YHUCJIaMU, PE0OPa30BaHMs YHUCIOBBIX BbhipaxeHui. [Ipumenenue
JpoOeil U MPOIEHTOB ISl PEIICHUs NMPUKIAIHBIX 33a/lad U3 Pa3IM4HbIX OTpaciei
3HAHWUU U PEabHOU KU3HU.
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JlelicTBuTenpHbIe 4HCiAa. PanvoHanpHBIE W HPPANUMOHAIBHBIE YHUCIA.
Apudmernueckre omepanud ¢ JEWCTBUTEIbHBIMU YHuciIaMmu. [IpubmmkEHHbIC
BBIYHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BHIYMCIIEHUMN.

Crenenp ¢ 1enbiM  nokaszatenemM. CrangaptHas  ¢opma  3alluCH
JNeUCTBUTEILHOTO 4Yucia. Vcnomp3oBanue moaxoxsmiedt  ¢GopMbl  3allldCH
JCUCTBUTEIBHBIX YMCEN JI1 PELICHUS NPAKTUYECKUX 3aJlad U TPEACTaBJICHUS
JTQHHBIX.

ApudmeTrnueckuii  KOpeHb ~ HaTypaidbHOW  cremeHu.  JleficTBus ¢
apu(PpMETHICCKUMH KOPHSIMH HATYPaJTbHON CTEIICHH.

CuHycC, KOCUHYC M TaHT€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC,
apKTaHTE€HC YHUCJIIOBOTO apryMEeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHHe, KOpeHb YypaBHEHHMs. HepaBeHCTBO, pelieHHEe HEpaBEHCTBA.
Meton nHTEpBANIOB.

Pemenue niensix u 1poOHO-pAIIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienre uppaninoHaabHbIX YPABHEHUNW U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IpruMeHeHnEe ypaBHEHHUI U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKu U pealbHOW XKU3HH.

@OyHkuuu U rpadpuku

Oyukius, crnocoObl 3amanus ¢yHkuud. [paduk dyskuuu. Bzanmuo
oOpaTHbIe (PYHKITUH.

OO6nacTb ompeneNeHuss U MHOXECTBO 3HaueHud ¢ynkumu. Hynu ¢yHKuu.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKIIUH.

CrenenHast QyHKIMS C HATYpaJbHBIM U IENBIM MOKa3zateiaeM. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS 1-OM CTENEHHU.

TpuronomeTpuyeckass OKpPY)XHOCTb, ONPEICICHUE TPUTOHOMETPUUYECKUX
(GyHKIIHUNA YUCIIOBOTO apTyMEHTA.

Hauaja MmaTeMaTn4ecKoro aHajau3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEJ0BATEIbHOCTEH.
MOHOTOHHBIE MTOCIEIOBATEIBHOCTH.

Apudmernueckass 1 TeoOMeTpUUecKas mporpeccuu. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TreOMETPUUYECKON
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nporpeccur. dopMyna CII0KHBIX NMPOLEHTOB. VMcmosb30BaHWE NPOrpeccun Juist
peleHns peajabHbIX 3a/a4 IPUKIIAJIHOTO XapakTepa.

MHoskecTBa M JIOTHKA

MHoxecTBo, oreparuu Haj MHO’KECTBaMHU. Jnarpammsl
Oiinepa—DBenna. [IpyuMeHEeHHE  TEOPETHKO-MHOXKECTBEHHOI'O  ammapara i
ONKCAaHUSl pealbHbIX IPOLECCOB U SBJICHUM, MPHU PELICHUH 3a1ad U3 APYTux
y4€OHBIX NMPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciaa 1 BBIYUCTCHUSA

HatypaneHbie u nenble yncina. [Ipu3Haku J1eIMMOCTH LEIBbIX YUCEIL.
CreneHb ¢ palHOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHU.
Jlorapudm uncna. JleciTHUHbIE U HATYpaIbHbIE JTOTapU(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXEHU, COEPKALIUX JTOTapU(PMBI.

[IpeoOpa3oBaHue BBIpAXKEHHUM, COJAEP)KAIMX CTENEHU C palOHaIbHBIM
II0KA3aTEeIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

CucreMsbl JINHEVHBIX ypaBHEHUN. Pelienre npukinaaHbixX 3a1a4d ¢ MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne  ypaBHEHUW, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTed HayKu WU pealbHON
KU3HU.

DYyHKIUHN U TPAPUKU

Oynkrusa.  [lepuonuueckne  dyaknuu. [IpoMexyTKH MOHOTOHHOCTH
¢byHkun. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HauGomnblee u HauMeHblee
3HaYeHHe (PYHKLIHUU HA TPOMEXYTKE.

Tpuronomerpuyeckue PyHKITUN, KX CBONCTBA U TpaUKH.

[TokazaTenbHas u orapudmuueckas GyHKINUU, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB QYHKIUN 7151 pelIEHUs] YPAaBHEHUN U JIMHEWHBIX

CHUCTEM.
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Ucnonp3oBanne rpadukoB (YHKIUN IS HWCCICIOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOPHIE BO3HHUKAIOT MPHU PEIICHUU 3a7ad U3 JIPYTUX YIEOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hayana mareMaTH4eCKOIo aHAIN3a

HenpepriBHble QyHKIIMN. MeTOI HHTEPBAJIOB JIsl PEIICHNS HEPABEHCTB.

[IpousBonnas dyuknuu. ['eoMerpuueckuii W (UBHMYECKUN  CMBICI
IIPOU3BOTHOM.

[IpousBogubie  3ieMeHTAapHBIX  QYyHKIUH.  DOpMylbl  HAXOXIEHUS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHIA.

[IpumeHeHne NpoOU3BOAHOM K UCCIEOBAaHHUIO (PYHKIIMM HA MOHOTOHHOCTB U
sKcTpeMyMbl. HaxoxieHue HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

IIpruMmenenue NPOU3BOMHOM Ul HAXOXKIECHWS HAWIy4dllero peLICHHs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmynoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuia nepBooOpa3HbBIX.

WNurterpan, ero reoMeTpudyeckuid W (PU3MYECKUd CMBbICH. Bbluncienue
uHTerpana no gopmyne Hetorona—JleiiOnuna.

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mnpeaMera «MaremaTukay JTOJDKHO OOECreyuBaTh
JIOCTHKEHHE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHUsl CICAYIOIMINX JIUYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JluyHOCTHBIE pe3yJNbTaThl OCBOCHHUS MPOTPpaMMbl y4eOHOro Tmpeamera
«MaremaTuka» XapakTepu3yrTCS:
["paxJ1aHCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOHN MO3HUIIMHN 00YJaIOMIErocs Kak aKTHBHOTO
W OTBETCTBEHHOTO 4YJI€Ha POCCHUUCKOrO OOIIEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLelyp TpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aUMOJCHCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUHU C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM.

[TaTpruOoTHYECKOE BOCIUTAHUE:
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c(hOPMHUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKOW UIEHTUIHOCTH, YBAXKEHUS K
MPOLUIOMY U HACTOSAIIEMY POCCHMCKON MATEMATUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
K MCIOJIb30BAaHHMIO ITUX JOCTH)KCHUH B JIPYTMX HayKaxX, TEXHOJOTHsAX, cpepax
SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSI:

OCO3HAHHUEM JTyXOBHBIX IICHHOCTCH POCCHUICKOTO HapoJa;

c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEACHUS,

CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JACSATEIbHOCTHIO

Y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.
OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIOYAsl ACTETHKY MaTEeMAaTHYECKUX

3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHN, paCCYyXICHUM;

BOCITIPUMMYHBOCTBIO K MATEMATHYECKUM aCTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.
Pu3NYECKOS BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TMPUMEHITh MAaTEMAaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXA, perysisipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEpUICHCTBOBAHUS, npu 3aHATUAX CIIOPTHUBHO-03/I0POBUTEIBHOM
JEATEIIBHOCTBIO.

TpymoBoe BOCOUTAHUE:

TOTOBHOCTBIO K TPY/Ay, OCO3HAHHEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pa3iuuHbiM  chepaM  MPo(EeCcCHOHAIBHON  JICATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW M €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mpodeccud W pealn30BBIBAaTh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTEMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXKU3HHM, TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTUYCCKON HAIIPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO JIKOJIOTMYECKOM KYJIbTYphl, MOHHUMAHUEM BIIUSHUS
COLMAIIBHO-D)KOHOMHYECKHUX TPOLIECCOB HA COCTOSIHUE MPUPOAHON M COUMATBHOM
Cpelbl, OCO3HaHWEM TJ00aTBFHOTO XapakTepa OSKOJOTUYECKHX TMpoOJieM;
OpPHEHTALIMEM HA NPUMEHEHHE MATEMATHYECKUX 3HAHWM U1 PELICHHS 3a]ad
B 00JIaCTH OKpYKAloIeld Ccpejbl, TUIAHUPOBAHUS TIOCTYIIKOB U OIIGHKH WX
BO3MOYKHBIX ITOCIIEICTBUU JIJISI OKPYIKAIOLIEN CPEIBI.

[{eHHOCTH HAYYHOTO MTO3HAHMUSL:

c(OpPMHPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM ©  OOIIECCTBEHHOM MPAKTUKH, IMOHUMaHUEM
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MaTeMaTHYeCKOW HAyKH Kak c(epbl 4YeloBEUECKON MAesITeNbHOCTH, 3TaloB €€
pa3BUTHA M 3HAYMMOCTH JUIA PA3BUTHS LMBWIN3ALWH, OBJIAJCHUEM S3BIKOM
MaTeMaTUKU M MATeMaTUYECKOW KyJIbTYpOM KaK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYILIECTBIISATh IPOCKTHYIO M HCCIEAOBATENIBCKYIO JEATEIBHOCTh
VHIUBUAYAJIBHO U B TPYyIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO IMpeamMera

«MartemaTuka» XapaKTepU3yrTCs OBJIQJICHUEM
YHUBEPCAITbHBIMU HO3HABAM EJIbHbIMU OCliCMBUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHIMU oelicmeusmu, VHUBEPCATTbHLIMU pecyasamuHbIMU
OeticmeusiMu.

1) YVhueepcanvuvie noznasamensnuie oeticmsus, obecneyusaom

Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yualowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcailowe20  Mupa,  HNpuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jornyeckune AeUCTBUS:

e BBISBIAAITH W XapaKTEpHU30BaTh CYIICCTBEHHbIC NPHU3HAKK MaTEMAaTHYECKUX
OOBEKTOB, TOHSTHI, OTHOIICHUN MEXIy MOHATUSAMU;, (HOPMYITUPOBATH
OTIpEeJICIICHHS TIOHATUN; YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJ1s1 0000IIEHUS U CPABHEHUSI, KPUTEPUU MTPOBOAUMOTO aHAJN3a;

e BOCHPUHUMATH, (GOPMYJIUPOBATH U MPEOOPA30OBHIBATH CYKACHUS: YTBEPAUTEIHHBIC
U OTpUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIIHE; YCIIOBHBIC,

e BBISBIATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTUBOPEYUS B
dakTax, NaHHBIX, HAONIOACHUSX W YTBEPXKIACHUAX; Mpeajaratb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U POTUBOPEYUN;

e Jl€JIaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JE€IYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

e TPOBOJAUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATHUUYECKUX YTBEPKIACHUU
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BHICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYXJECHUS U BHIBOJIBL;

e BBIOMpATH CIOCOO perieHus yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
perieHusi, BbIOWpaTh Hawbojee MOAXOMAIMUNA C YY4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBbI€ HCCIIEI0BATENBCKUE ICVCTBHUS:

e HCIOJBb30BAaTh BOMPOCHl KaK MCCIEIOBATEIbCKUA HMHCTPYMEHT TO3HAHUS;
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
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yCTaHABIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3y, apTyMEHTHPOBATH
CBOIO IIO3UIIAIO0, MHEHUE;

e TPOBOJUTH CAMOCTOSITEIIBHO CIUTAHHUPOBAHHBIN JKCIMEPUMEHT, UCCIEIOBAHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, SIBJIICHHS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMHU, SIBJICHUSAMU, TIPOIECCAMU;

e CaMOCTOSTCIBHO (popMyIHpoBaTh OOOOIIEHHWS H BBIBOJBI IO PE3yJIbTaTaM
POBEACHHOTO  HAOJIOJICHHS, HCCIICIOBAHHS, OICHHBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3MPOBATH BO3MOXXHOE pa3BUTHUE TPOIECCa, a TaKXKE BBIIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nHpopMalmen:
e BBIABJIATH JAePUITUTHI HHPOPMAITUU, TaHHBIX, HCOOXOIUMBIX JIJIT OTBETA Ha BOIIPOC

U JUIS pELICHUS 33]1a4u;

o BbIOMpaTh HMHPOPMALMIO M3 HUCTOYHUKOB PA3JIMYHBIX THUIIOB, AHAIMU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HHGPOPMAIUIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS;

e CTPYKTYpUpOBaTh HWH(MOpPMaALIMIO, MPEACTaBIATHL €€ B pa3IWyHbIX (opMmax,
WLTIOCTPUPOBATH TpaUUeCcKH;

e OICHMBATHh HAAEKHOCTH MH(POPMALUU MO CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) YHusepcanvuvie KomMmyHuKkamueHwle oeticmeusl, obecneuusaom
choOpMUpPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCHL.
Oo1eHue:

e BOCHPUHUMATH U (POPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBHUM C YCIOBUSIMU H
HeassMH OOIIEHHUS; SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pECHHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHHS 3a/1aud,
KOMMEHTHPOBATH MMOJTYYECHHBIN pe3yIbTarT;

e B xoze OOCYXJECHHsS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMON TEMBbI,
npoOJjieMbl, pelraeMoil 3a7adyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIIEHNUs; COMOCTABJISITh CBOU CYXICHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
Jyanora, oOHapyXUBaTh Pa3jiMyue U CXOJCTBO MO3UIIMKI; B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

o TMPEACTABIATH pE3YyJbTAaThl PEIICHHUS 3aJaud, SKCIECPUMEHTa, HUCCIEIO0BaHMUs,
MIPOEKTA; CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS € Y4YETOM 3aaad
MPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

e TMOHMMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHOM M HWHIUBUIYAIbHOU
paboTbl mpuU peleHuH Yy4eOHbIX 3aJady; MPUHUMATh I1edb COBMECTHOMU
NeATEIbHOCTH, TJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW PabOThI, pacnpeneisirh
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BUIIBI paboOT, JOTOBApUBATHCH, OOCYX HATh MPOIECC W PE3ynbTaT padOTH;
000011aTh MHEHUS HECKOJILKUX JIFOMIEN;

e VYYAaCTBOBaTh B TPymHmoBBIX (opmax paboTel (0OCYKIeHWs, OOMEH MHCHHIA,
«MO3TOBbIE€ IITYpMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJI€HAMU KOMAaHJbI; OIICHUBATh
KaueCTBO CBOEro BKJAJa B OOIIMM MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

3) YVuusepcanvnvie pecynamuenuie oeticmsus, obecneyugarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranuzanus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHHS 3a7a4H, BRIOUpPATh CIIOCO0 pelIeHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATH BAPHUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIB:

e BJIQJICTh HABBIKAMH I103HABATEIBHOW PEPIEKCUHM KAaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUA M MBICIUTENBHBIX MPOIECCOB, MX PE3yIbTaTOB; BIAAETh CHOCOOAMHU
CaMOMPOBEPKH, CAMOKOHTPOJIA MPOLECCA U pe3ysibTaTa PEeIICHUsS] MaTEMaTUYECKOM
3a/1aui;

e TMPEIBUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU PEIICHUM 3a7ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

o OLECHUBATh COOTBETCTBHE pPE3YJIbTATa LEIH W YCJIOBHUSIM, OOBSCHATH NPUUYMHBI
JOCTHXKEHUSI WIIM HEIOCTHIKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHHe yueOHOToO IMpeaMera «AJredpa M Hadalla MaTeMaTHYECKOTO aHaIu3ay
Ha YPOBHE CPEIHET0o 00IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIETYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KUIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh TOHIATHSAMHU: pallUOHATBHOE U JEHCTBHUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BeimontHsATE  apudMeTHUeCKHe ~— OmNepalMi € paldOHAIBHBIMH U
JEHCTBUTEILHBIMHU YHCIIAMH.

[okyMmeHT co3aaH B anekTpoHHown chopme. Ne COO PI1 Anrebpa (6a3oBbin ypoBeHb) ot 29.08.2025. NcnonHutens: benosa C.B. r'BﬂEKTPOHHbIﬁ
CrpaHunua 12 3 20. CTpaHuua cosaaHa: 27.09.2025 15:36 =¥ TATAPCTAH



BoemonuaTe npuOamkEHHbIE BEIYUCICHUS, UCTIONIbB3Ys PaBHIa OKPYTJICHHUS,
JieNaTh IPUKHUIKY U OLEHKY pe3ybTaTa BEIYUCICHHI.

OmneprpoBaTh MOHSATHSIMH: CTENEHb C IENbIM IOKa3aTeleM; CTaHJapTHas
dopma 3ammcu ACWCTBUTENFHOTO 4YHCIA, KOPEHb HATypaJbHOW CTENEHU;
UCTIOJIb30BATh MOIXOASAINLYI0 (POPMY 3aIHUCH JEHCTBUTENBHBIX YHCEN AT PELICHUS
NPaKTUYECKUX 3a/1a4 U PEJICTaBICHNUS JaHHBIX.

OmneprpoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJILHOIO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MTPOM3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHATUSMU: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO; ILIEJIOE,
palMOHAJIBHOE, UPPALIMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE
YPaBHEHUE;

Breinonuate npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUN W periaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrinonHate mpeoOpa3oBaHus ILENbIX, PAMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDAKECHUA WM pElIaTh OCHOBHBIC  THUIIBI  LEJbIX, pPAalMOHAIBHBIX W
VPpalUOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUSI M HEPABEHCTBA [l PELICHUS MAaTEMaTUYECKUX 3a7a4
U 3aJ1a4 U3 Pa3IMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

MopgenupoBaTh peajbHbIC CHUTyalldd Ha S3bIKe aireOpbl, COCTaBISTh
BBIDAKCHUSA, YPaBHEHUs, HEPABEHCTBA MO YCJIOBHUIO 3aJaud, HCCIEAOBAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa aiareopsol.

DOyHKUMH U TPaPUKHn

OnepupoBath MOHATUSIMH: (DYHKIHS, CIIOCOOBI 3aaHusl (PYHKIIMH, 00JacTh
OTIpEeJICICHUs] M MHOXKECTBO 3HaueHM (yHKIuuU, Tpaduk GyHKIUHA, B3AUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh MOHATUSIMH: YETHOCTh M HEUETHOCTh (DYHKIIMH, HYJIA (PYHKITUH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduky GyHKIMMA 1715 pelieHus] ypaBHEHUH.

Crtpouth U ynTaTh rpaduku JTUHEHHOW (DYHKIINHM, KBAAPATUYHON (PYHKITUH,
CTETIEHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBaTh rpaduku GyHKIUNA [ UCCIEJOBAaHUS TPOIECCOB U
3aBUCUMOCTEH MPU pENICHUU 3a7a4 W3 IPYTruX YIEOHBIX MPEIMETOB M PEabHOU
KU3HU; BBIpaxaTh POpMyIaMH 3aBUCUMOCTH MEXITY BEIIMINHAMH.

Havaja MmareMaTH4eCKOro aHaju3a
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OnepupoBaTh MOHATHSAMHU: IOCJIEIOBATENbHOCTh, apupMeTHdyecKas M
reOMETPHUYECKast IPOrPECCUN.

OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBAaIOLlas TreoMeTpHYecKas
porpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHUH.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOICTBA MOCIEN0BATEIBHOCTEN U MPOTPECCUN ISl PELIEHMUS
pealIbHBIX 3a]1a4 NPUKJIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONEPALIMK HaJl MHOKECTBAMH.

Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIN  ammapar Juid  ONUCAHUs
peajbHBIX MPOILIECCOB U SBJICHHWM, MPU pPEIICHUH 3a7ad U3 APYruX Yy4eOHbIX
MPEAMETOB.

OnepupoBatTh MOHITUSIMU: ONpENICIICHUE, TeopeMa, CJIEJICTBHE,
JI0Ka3aTeJIbCTRO.

11 KVIACC

YucJia 1 BbIYUCIEHUS

OnepupoBaTh TMOHATUSAMH: HaTypajdbHOE, II€JI0€ YMCIO; MCIOIb30BaTh
MPU3HAKU JICTIMMOCTH LIEJIBIX YUCEN, PA3JIOKEHHUE YHCIIA HAa MPOCTHIE MHOXKUTEIN
JUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHIATUSIMU: JOTapu(PM YHKca, NECATUYHBIE U HATypaIbHBIC
Jorapu(Msl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsTh CBOMCTBA  CTEMEHW i [peoOpa3oBaHUsl  BBIPAKCHUM;
ONIEpUPOBATH TOHATHUSIMU: IOKA3ATEIBHOE YPABHEHUE W HEPABEHCTBO; PELIATH
OCHOBHBIE THUIIbI ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BreinmonHate 1mpeoOpa3oBaHUsl  BBIPAXKEHUM, COJAEpKAIIUX  JIOTapu(pMBbI;
OTIEpPUPOBAThH MOHATUSIMU: JIOTApUPMUUECKOE YpaBHEHHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE THITBI JIOTAPU(MHUUECKIX YpaBHEHUN U HEPABEHCTB.

Haxoauts pemieHnst npoCTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEUHBIX YPABHEHUU U €€ pEILICHUE;
MCIOJIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH ISl PELICHUS ITPAKTUUYECKUX 3a1a4.

HaxoguThs pemeHuss mpocTerInX CUCTEM U COBOKYITHOCTEU PALMOHAIBHBIX
YpPaBHEHU U HEPABEHCTB.
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MonenupoBaTe peanbHbIE CHUTyallMM Ha S3bIKE€ anreOpbl, COCTaBISAThH
BBIPDAXKECHUs, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCIOBHIO 3a/a4H,
UCCJIEI0BATH MIOCTPOEHHBIE MOJIENH C UCIOJIB30BAHUEM anmapara aareophl.

DyHKUMH U TPaPUKHU

OnepupoBaTh  MOHATHSAMU: IepHOaUYecKass  (GYHKUHS,  MPOMEKYTKHU

MOHOTOHHOCTH (PYHKIIMH, TOUKH SKCTpeMyMa (yHKIHMH, HauOoJiblliee U

HauMEHbIlIee 3HaueHUs (PYHKIMM Ha MPOMEXKYTKE; HCIOJB30BAaTh MX JUIS

ucclenoBaHus PyHKINU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATUSMHU: TpaUKH TOKA3aTEIbHOM, JIOTapUPMUIECKON U
TPUTOHOMETPUUECKUX (YHKIUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCITIOJIb30BATh JJI PEIICHUS] YPABHEHHUM U HEPABEHCTB.

N300pakath Ha KOOPAMHATHOM MJIOCKOCTH rpadyKH JIMHEWHBIX YPaBHEHUN U
WCIIOJIb30BaTh UX JJIS PEIICHUS] CUCTEMBI TMHEHHBIX YPABHEHUM.

Hcnons3oBath rTpaduku GyHKIUNA 719 UCCIAETOBAHUSI TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIHMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh MOHATUSMU: HENpepbIBHAS (PYHKIMS; IPOU3BOAHAS (PYHKIINU;
UCIIOJIb30BaTh F€OMETPUUECKUN U (PU3NUECKUI CMBICI POU3BOIHOM AJIsl PEIIECHUs
3aj1ay.

HaxonuTh npou3BOJIHbIE 31I€MEHTAPHBIX (DYHKIIHM, BEIYUCIATH MPOU3BOIHbIE
CYMMBI, TPOU3BEJAEHUS, YACTHOTO (PYHKITUH.

Hcnonb30BaTh MPOU3BOIHYIO JUIsl UCCIEA0BAHMS (DYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAThl UCCIEI0OBAHUS K MOCTPOCHHIO TPa(UKOB.

Hcrnonb30BaTh NMPOU3BOJHYIO JUISI HAXOXKJIEHUS HAWIYyYIIEro PpELICHUsS B
IPUKJIAJHBIX, B TOM YUCIIE COLMATIbHO-9KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh TMOHATUSAMHU: [EpBOOOpa3Hass W  MHTErpajig; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaIa.

Haxonute mepBooOpa3HbIe 3JIEMEHTAPHBIX (YHKLMA; BBIYUCIATH MHTErpaj
o ¢popmyne Hetorona—JleliOuuiia.

PemaTe npukiagHble 3a7add, B TOM YHUCIE COLMAIBHO-3KOHOMUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeICTBAMU MaTEMaTUIECKOTO aHaIN3a.

TemaTu4eckoe NJIAHUPOBAHUE C Y4€TOM Padoyveil MPOrpaMMbl BOCIIUTAHUS €
yYKa3aHMeM KOJIM4YeCTBAa YaCOB, 0TBOAMMbIX HA OCBOCHHUE KAXK/I0I TeMbl.

HeneBpiM mpuoputeroM Ha ypoBHe OOO sBIsSETCS CO3/aHKUE OJArOMPUSITHBIX
YCIOBUM JJI PAa3BUTHS COLUMUAIBHO 3HAYMMBIX OTHOIICHUW IIKOJbHUKOB W,
MIPEK/]I€ BCErO, IEHHOCTHBIX OTHOIICHUN:
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- K CEMbE KaK IJITaBHOM OMOPE B KU3HU YEJIOBEKA U UCTOYHUKY €0 CHACTbS;

- K TPyAy Kak OCHOBHOMY CNOCOOY JOCTH)KEHHS >KU3HEHHOTO OJIaronoyydus

YejoBeKa, 3aJ0Ty €ro YyCIEUIHOro Mpo(eCCHOHAIBHOTO CAMOOIPEACICHUS U

OLLYILIEHHS] YBEPEHHOCTH B 3aBTPALLHEM JHE;

- Kk cBoeMy OteuecTBy, cCBOeH Majoil u OosblIoil PonuHe Kak MecTy, B KOTOPOM

YeJIOBEK BBIPOC M MO3HAJI IIEPBBIE PaJOCTH M HEyAA4H, KOTOpPAasl 3aBEllaHa €My

IpeKaMU U KOTOPYIO HY>KHO 00eperaTh;

- K IpUPOJIe KaK UCTOYHUKY KU3HM Ha 3eMJIe, OCHOBE CaMOI'0 €€ CyLIECTBOBAHNU,

HY’KJIAIOIIENCs B 3aLIUTE U IIOCTOSSHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA,

- K MHUpPY Kak TIJIaBHOMY HpPHUHIMIIY YEJIOBEUECKOIO OOIIECKUTHUS, YCIOBUIO

KpEenKoil ApyKObl, HaJa)KUBaHUS OTHOILIEHUH C KOJUIEraMH 1o pabote B Oynyliem

Y CO3/1aHusl OJIarONpPUSITHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHOU CEMBE;

- K 3HaHMSIM KaK HMHTEJUIEKTyaJlbHOMY pecypcy, obecrneuuBarolieMy Oynyiiee

YeJI0BEKA, KaK pe3yJIbTaTy KPOIOTIMBOIO, HO YBJIEKATEIBHOTO YYEOHOT O TPy Aa;

- K KyJbType€ Kak JyXOBHOMY OOrarcTBy OOIIECTBA M Ba)KHOMY YCIOBHUIO

OILLYLIEHHUS YEIIOBEKOM IOJIHOTHI IIPOKUBAEMOM KU3HHU, KOTOPOE AT EMY
YTEHUE, MY3bIKa, HICKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAKEHUE;

- K 3J0POBBIO KaK 3aJIOTy JOJI'OM M aKTMBHOM JKU3HU YEIIOBEKA, €ro0 XOPOIIETO

HAaCTPOEHHUS U ONTUMUCTUYHOTO B3IJISIIa HA MUP;

- K OKpYXKalolIUM JIOASIM Kak Oe3ycIOBHOW M aOCOJIIOTHOM II€HHOCTH, Kak

PaBHONPABHBIM COLMAJIBHBIM MapTHEPaM, ¢ KOTOPHIMH HEOOXOJUMO BBICTPanUBAThH

no0poXkenaTeIbHble U B3aUMOIOIEP)KUBAIOIINE OTHOILIECHUS, JAlOIINE YEJIOBEKY

PasoCTh OOIIEHUS U TIO3BOJISIOLINE U30€eraTh YyBCTBA OJJUHOUYECTBA,;

- K camMuM ce0e Kak Xo3sieBaM CBOEH CyJbObl, CAMOOINpPEACIAIOIUMC U

caMOpeaIn3yoLUIMMCcs TUYHOCTSAM, OTBEUAIOIINM 3a CBOE€ COOCTBEHHOE Oyayliee.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
No HanmMenoBanue paszienoB U T€M MPOrpaMMbl KonuyectBo yacon OnextpoHHbIe (IIU(POBHIEC)
/1 Bcero| Konrpoasnsie | IIpaktuueckue 00pazoBaTesbHbIE PECYPCHI
paboTHI paboTHI
1 MHo2kecTBa pallMOHAIIBHBIX U IEMCTBUTEIbHBIX 14 1 https://resh.edu.ru/
yucen. PanmonanbHble ypaBHEHUSI U HEPABEHCTBA DS =
2  |®ynkun u rpaduku. CTeneHp ¢ [elbM 6 1 httos://resh.edu.ru/
IIOKa3aTeIeM DS -
3 |ApudmeTnueckuii KOpeHb N—Oil CTENECHH. 18 1 hitos://resh.edu.ru/
HppanmoHanbHbIE YpaBHEHUS U HEPABEHCTBA DS .
4  |®opmylibl TPUTOHOMETPHUH. 22 2 httos://resh.edu.ru/
TpuroHoMeTprdecKue ypaBHEHUS DS: =
5 |[locienoBaTeabHOCTH U MPOTPECCUU https://resh.edu.ru/
[ToBTOpEeHue, 0600IIeHHE, CUCTEMATH3AITUS 1 https://resh.eduru/
3HaHUU DS -
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 68 6 0
11 KJIACC
Ne HanmenoBaHue pa3fenoB U TeEM IpOrpaMMBbl KomnuectBo yacos OnextpoHHbIe (HU(POBHIEC)
/T Beero | Kontponbuete | Ipakrnueckue | ©0OPasoBaTelbHbIC PECypChI
116/11B paboThI paboThI
1  ||CreneHb ¢ palmoOHAIbHBIM TOKA3ATEJEM. 12/18 1
[TokazatenbHas ¢pynkuus. [lokasaTtenbHbie https://resh.edu.ru/
YpaBHEHUS U HEPABEHCTBA
2 |Jlorapudmuyeckas pyukmus. Jlorapupmuaeckue | 12/18 1 httos://resh.edu.ru/
YPAaBHEHUS U HEPABEHCTBA DS -
3 |Tpuronomerpudeckue GyHKIMH U UX TpadUKH. 9/12 1 https://resh.edu.ru/
TpuronoMeTpuueckre HEpaBEeHCTBA DS -
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Ne HaumeHnoBaHme pa3fenoB U TeM MPOrPaMMEI KonuuecTBo yacos DneKTpoHHBIE (IUPPOBHIC)
/1 Beero || Konrponbusie || Ipaxtuueckue | ©OPa30BATEIbHBIC PECYPCHI
116/11B paboTHI paboThI
4  |[IpousBoanas. [IpumeHeHre mpou3BOIHON 24/32 2 https://resh.edu.ru/
5 |WUuTerpan u ero npuMeHeHus 9/12 1 https://resh.edu.ru/
6 |CucreMbl ypaBHEHHI 12/16 1 https://resh.edu.ru/
7 |HarypanbHble U 1eJIbIC UnCIia 6/8 https://resh.edu.ru/
8 E{C;ZTIE)eHHe, 000011IeHNEe, CHCTEMaTH3 a1 18/20 2 https://resh.cdu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102/136 9 0
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YYEBHO-METOJINYECKOE OBECIEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

Martematuka: anreOpa 1 Hadalla MaTEMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa 1 Hadasa
MaTemaTrueckoro aHanusa 10-11 kmaccel. YueOHUK A1 0011e00pa30BaTeIbHbIX
opranu3zaiuii (6a3oBblil ypoBeHb) B 2 4 Mopakosuu A.I'., Cemenos I1.B.; - M.:Muemo3una

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

A.I'. Mopaxosuy, [1.B. CemenoB. Anre6pa u Hayana MaremaTuueckoro aHanmsa. 10 kiacc
Mertoanueckoe mocodue s yuurens, — M.: Maemo3una, 2010

B.W. I'nmu30ypr. Anrebpa u Hayaia MmaTeMatudeckoro ananuza. 10 kiacc. KoHTposbHbie
paboThl. (6a30BbIN ypoBeHb) — M.: MHemo3uHa, 2014

JLLA. AnekcanapoBa. Anredpa U Hayajia MaTeMaTHYeCKOro aHanuza. 10 kiacc.
CamocrosiTenbHble padOThI JIs1 ydaluxcsi o0meo0pa3oBaTeabHbIX yUpexaeHU (0a30BbIi
ypoBeHb) — M.: MueMo3uHa, 2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
https://resh.edu.ru/
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