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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanu3a» 6a30Boro ypoBHs miis ooydaromuxcs 10 —11-12 kmaccoB pa3zpaborana Ha
ocHOBe DeiepaIbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzanusi mporpaMMbl OOECIIEUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSIMHA, COCTABIIIOIIMMH OCHOBY IS CAMOPA3BUTHsI M HEMPEPHIBHOTO
o0pa3oBaHMsl, IETTOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTH OOYJAIOIIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Hayajna MaTeMaTHUUYE€CKOTO aHAIW3a» SBJSIETCA OAHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUJICHUE Yy4YallluXCsl Ha YPOBHE, HEOOXOJMMOM JJII OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJECBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTOopas (popMyIupyeT CBOU JOCTHKEHUSI B MAaTEMaTHYECKOM opme.

Kypc anreOpsl u Hauaja MaTreMaTUueCKOro aHajinu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMHUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETH3AINI0, a0CTparupoBaHue U
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTHYECKOTO aHajdu3a B CTaplield IIKOJe ydaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEJEH pealbHbIX CHUTYallMd W UHTEpHpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM TOTECHIIMAIOM, KOTOPBIM
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YJIbTaT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUK: «Uucina M BBIYUCICHUD,
«Dyakuu  u - rpadukm», «YpaBHeHHMs U HepaBeHCTBa», «Hauwama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHUH [JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIM Kypc  SBISIETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJEpKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuwamuecs OBJIaAeBalOT BcE Oolee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYIO MOJENb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTHUUECKOTr0 aHaIN3ay, JUIsl PEIICHUS] CaMOCTOSATENbHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepxxaTenpbHO-MeTOANYECKAas TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM IkoJjie. B crapmiell mkosne oco0oe BHUMaHHE YIENAETCA
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOywaromuecs MOJYYarOT HABBIKM TNPUONMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydyeHHs] B CTapled IIKOJIe, MOCKOJbKY B KaXJOM pasleie MNporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMHU PELIEHUS UENbIX, PAalMOHAIBHBIX, WPPALHOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loirydeHHbIE yMEHNS HCTIOJIB3YOTCS IIPHU UCCIEN0BAaHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tsl 1Mo ¢GopMyliaM, MpeoOpa3oBaHUs IENIbIX, PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPAaKTHOIO MBIIIEHUS YyYaluxcs, (OPMHUPYIOTCSA HABBIKA JIE€IyKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENIEHHOM,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YypaBHEHHU W HepaBeHCTB. [lpu 3ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Tol cofepKaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHUE YMEHUM
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXKaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHaln3a» IO03BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH TUIOMAA (QUTYyp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH U
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 33/Jauyax. 3HAaKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJIAIOLIUXCST pe3yibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEACTABICHUS TPOHU3BIBAIOT BECh KypPC LIKOJIBHOM MaTeMaTHKW M IMpeIiararoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MaTeMaTHMKH M HCIIOJIb30BATh €ro JJis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(OpMUPOBATH HABBIKK ITOCTPOEHMSI MOJIENIEN pEabHbIX CUTYyallUi, NCCIEI0BaHUs
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNioB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHall Kypca INUPOKO UCIOJIb3YETCS
JUISL peLeHus] IPUKIAAHBIX 3a1ay. [Ipu pemeHnn peasbHbIX NPAKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHM3yeTCs B MPOIECCE U3YYEHHUs BCEX TeM Kypca «Auredpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM muraHe Ha M3ydeHHE Kypca ajreOphl M Hadajdl MaTeMaTHYeCKOTO
aHajau3a Ha 0a30BoM ypoBHe oTBoauTcsa 1 wac B Hexemto B 10 kimacce, 2 4aca B
Henemo B 11 kmacce, m 3 4waca B Hememwo B 12 kmacce. Beero 3a Tpu ropa
oOyuenwns 204 gaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApupMeTudyeckue  Oomnepanuu ¢
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JelicTBuTenpHble yncna. PaninonansHbie yncna. ApudMeTnyeckue onepanuu
C JEeUCTBUTENbHBIMU yuciaamMu. [IpuOmmkEHHbIE  BBIYMCICHMS, IpaBUiia
OKpYTIJICHHSI, PUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCEN IJI PEIICHUS NPAKTUYECKUX 3a0ad U IPEACTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apu(pMETUUECKUMU KOPHSIMU HATYPaIbHON CTEIICHU

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE IPEOOPA30BAHUSI.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHHME HEPaBEHCTBA.
Meton uHTEpBANIOB.

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHUE ypaBHEHH U HEPABEHCTB K PEUICHUIO MAaTEMAaTHYECKUX 3a7ad
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

@OyHkuuu U rpadpuku

Oynkumsi, crnocodbl 3agaHus ¢QyHkuuu. ['paduk dyskiuu. B3aumHo
oOpaTHbIe (PYHKIUH.

OO6nacth ompeneneHuss U MHOXKeCTBO 3HaueHud (yukumu. Hymu dynkimm.
[TpomexxyTku 3HAaKOMIOCTOSHCTBA. UETHBIC M HEUETHBIC (DYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpauk KOpHs N-Oi CTENEHHU.

MHokecTBa M JIOTHKA

MHoxecTBO, omnepauu Haj MHOxkecTBamu. Jluarpammel Jiliepa—BenHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl pPeabHBIX
MIPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.



11 KNIACC
YucJia ¥ BbIYUCTIECHUA

HartypansHbie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAJIBHBIM NIOKa3aresieM. CBOMCTBA CTEICHM.

CHHYyC, KOCHHYC M TaHI'€HC YUCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC YHCIIOBOIO apryMeHTa.

Jlorapudm yucna. JlecaTnyHbie U HaTypajIbHbIC JOTapu(MBI.

YPaBHeHI/IH H HEpaBCHCTBaA

Pelenne uppaliOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUU. OcCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

Penienrie TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpeoOpazoBaHne BBIPAKEHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
ITOKA3aTEIIEM.

[Toka3aTesbHbIE yPABHEHHSI U HEPABEHCTBA.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumMeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a]ad
W 3aJ1a4 U3 Pa3IMYHbIX 001acTel HAYKH U peaibHOM KU3HHU.

@OyHkuuu U rpadpuku

TpuroHoMerpuyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Oyuknus.  I[lepuonunueckne  ¢GyHkuuud. [IpomMexyTKM  MOHOTOHHOCTH
byakuun. Makcumymbl 1 MUHUMYMBI GyHKIMA. Haunbonbinee 1 HauMeHbIee
3HaYeHHE (PYHKLIHUU HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u Jorapupmuueckas GQyHKINU, UX CBOWCTBA U rpauKH.

Hcnonb3oBanue rpa@ukoB QyHKIIUN JUIsl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JIPYTrUX YYEOHBIX
MPEIMETOB U PEATBHON KU3HU.

Havana MmaTeMaTH4eCKOro aHaJIN3a



ITocnenoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIeI0BATEIILHOCTEH.
MOHOTOHHBIE ITOCIEIOBATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccu. beckoHeuHo yObIBaromas
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX TPOLEHTOB. Vcronbs3oBaHue mporpeccuu s
pelIeHrs pealibHbIX 3a/1ay MPUKJIAIHOTO XapaKTepa.

12 KJIACC

Yucaa v BBIYMCICHUA

ApudmeTnuecknii  KOpeHb ~ HaTypaibHOM  cremeHu.  JleiictBus ¢
apu(PpMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTAa.

[Tpumenenue apoOeil W MPOLIEHTOB Ui PELICHUs NPUKIAAHBIX 33]a4 U3
Pa3IMYHBIX OTPACIICH 3HAHUN U peaIbHOM KU3HU.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHne BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IuyHbIX 00JIacTell HAyKu U pealbHOMN
JKU3HU.

CucTeMbl TMHEWHBIX YpaBHEHHU. PellleHne MpUKIaIHbIX 33a/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

[IpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PEILICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IU4yHbIX 00JIacTell HayKu WU pealbHOM
JKU3HU.

@OyHkuuu 1 rpadpuku

Jlorapudmuueckasi GyHKIUs, CBONCTBA U TpaduK.

Hcnonb3oBanue rpa@ukoB PyHKIUN ISl pEIICHUs YPaBHEHUW W JIMHEWHBIX
cucteM. Hcnonb3oBanue rpa@ukoB (QyHKIUN sl MCCIEIOBAaHUSA TMPOIECCOB M
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JIPYTrUX Y4EOHBIX
MPEAMETOB U PEATBHON KU3HU.

Havyaysa MmareMaTH4eCKOro aHaJIn3a
HenpepobiBHble GyHKIMU. METOA UHTEPBAJTIOB JIsl PEIICHHS] HEPABEHCTB.



[lpousBogHass Qyukmuu. [‘eomerpudeckuidi ©  (QUSHYECKUNA  CMBICTT
IIPOU3BOTHOM.

[TpousBogubie  snemeHTapHBIX  GyHKIu.  DopMmynbl  HaXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHI.

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxkienne HanOobIIero 1 HaMMEHbIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAxXOXKICHUS HAWIyYIIero pELICHUS B
IPUKIAJAHBIX 3aJadax, Uil OIpENeNIeHHus CKOPOCTH IIpoLecca, 3aJaHHOTrOo
dbopmyIion uiu rpapuKoM.

[TepBoobOpasnas. Tabmuia nepBooOpa3HBIX.

WuTerpan, ero reoMeTpuyeckuid M (usmyeckuid cmbicia. Beruucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuna.

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOro mnpeamera «MaremaTuka» JOJDKHO 0O0€CIeunBaTh
JIOCTHKEHHE HAa YPOBHE CPETHEr0 00IIero 00pa3oBaHus CAEAYIOMMNX JTUYHOCTHBIX,
METaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTuka» XxapakTepu3yrTCS:

['paxxnaHckoe BOCIIMTAHHUE:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIErocst Kak akTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOrOo OOIIEeCTBa, TNPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS Pa3JIMUHBIX CTPYKTYp, SIBJICHUH,
MpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U TIP.), YMEHHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAaMU B COOTBETCTBUU C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MATUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJh30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIMTAHUS:



OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JATHUYECKOTO TOBEJCHUS,
CBSA3aHHOI'O C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN HAYKH U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyayIIero.

DCTeTUYeCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ad4, peLIeHnH, paccyXIeHUM;
BOCIIPUMMYHMBOCTHIO K MATEMATHUECKUM acleKTaM pa3IuYHbIX BUIOB HCKYCCTBA.

duznyeckoe BOCITUTaAHUE:

cOPMHPOBAHHOCTBIO YMEHHS TMPUMEHATh MaTeMaTH4YeCKue 3HaHUS B
MHTEepecax 30pOBOro M 6e30macHoro o0pas3a *KU3HU, OTBETCTBEHHOT'O OTHOILICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHIATHA U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); bu3nIecKoro
COBEpUICHCTBOBAHUS, npu 3aHATUAX CIIOPTHUBHO-03/I0POBUTEIBHOMN
NeSATEIbHOCTBIO.

TpyIoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOTIOOHUS; HHTEPECOM K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieil npodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HAa TMPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTHYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, TOHUMAHHEM BIIVSHHS
COIMAJIBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSIHUE MPUPOJTHON M COIMUAIILHOMN
Cpelbl, OCO3HaHWEM TJ00aJTbHOTO XapakTepa HSKOJOTUYECKHX TMpooJieM;
OpUeHTallMel Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM [JIS pelieHus 3aaad B
0o0JIaCTH  OKpY’)KAIOMICH Ccpeipl, ITUTAHUPOBAHUS TIOCTYIIKOB W OIICHKH UX
BO3MOYKHBIX TTOCJICICTBHM JJISI OKPYKAIOIIEH CPEJIbl.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKM W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOH HayKh Kak cgepbl YeIOBEUYECKOW JESITCIIBHOCTH, DTarloB €€
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS ITUBHJIM3AIMH, OBJIAJICHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO NIEATEIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEpCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
0eucmeusamMu, YHUBEPCATbHbIMU Pe2YIAMUSHLIMU OCUCEUIMU.

1)  VYuueepcanrvnvie  noznasamenvhvle  Oeticmeus, — obecneuusarom
Gdopmuposanue 0a306bIX KOSHUMUBHBIX NPOYECco8, oOyuarouuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCalowe2o  Mupa,  HNpuMeHeHue  J0SUYECKUX,
UCc1e008amenbCKux onepayutl, yMmeHut pabomamso ¢ ungopmayueti).

ba3oBble JOrHYECKUE NEUCTBUS:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOUIEHMH MEXAYy HOHATUAMHU; (POPMYIHPOBATH
OTpEe/eNICHUs] TOHATHUW; YCTaHABIMBATh CYIIECTBEHHBI  MPHU3HAK
KJ1accu(PUKaluy, OCHOBAaHUA Uil OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (POPMYIUPOBATH U  NPeoOpPa30OBBIBATh  CYKJEHUS:
YTBEpAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIUE;
YCIIOBHBIE;

e BBIABIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M M
npotuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npeqiaraTb  KpUTEpUU s BBISIBICHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JeNaTh BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCTyKTUBHBIX WU
WHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEJIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTHUBHOIO), BHICTPAUBATh APIyMEHTAIIMIO,
NPUBOJUTH TMPHUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BbIOMpaTh cHOCOO pemeHuss yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BAapMAaHTOB pelIeHMs, BbIOMpaTh HauOoyiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBeie HccienoBaTeNIbCKUE AEUCTBUS:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIONIHE MPOTHBOPEUYUE, MPOOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHOe, (OpPMHUPOBATH  THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCcKOro



0o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, POIIECCaAMU;

CaMOCTOATEIHLHO (POPMYIUPOBATH O0OOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IPOIECCA, a TAKXKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabota ¢ nndopmarmeii:

2)

BBISBJIATH A€(PULINTHI MHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsl PELLECHUS 3aa4u;
BbIOMpaTh  MHGOpPMAIMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIHIO
Pa3IMYHBIX BUIOB U (OPM IpEICTABICHMUS,
CTPYKTYpUPOBaTh UHPOPMALIMIO, IPEJCTABISATh €€ B PA3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpaUueCcKH;
OLICHHBATh HaAEKHOCTD uH(popmanuu 1o CaMOCTOSITENIBHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonuvie KOMMyHuKamuenwvle Oelicmsus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUATOUWUXCSL.
OOurenue:

BOCIIPUHUMAaTh M  (QOPMYJIHpPOBAaTh CYXKJIEHUSA B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, TPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHMsI B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IMOSCHEHHUS 10
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0J1€¢ 00CYKIEeHM 3a7jaBaTh BOMPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HAa MTOUCK
pEelIeHus; COMOCTaBIATb CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKHBaTh pa3Miyle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOU GopMe (hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pe3yJbTaThbl  pEIIeHUd  3aJa4yd,  DKCIEPUMEHTA,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:

MOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUTyaJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a1a4; IPUHUMAThH 11CTh
COBMECTHOW JESATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacripeieNiaTh BUABI PabOT, TOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;



e YYacCTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYXIeHUsI, 0OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBD)» W UHBIC); BBINOJHITH CBOIO YacThb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH WIEHAMH KOMAaH]IbI;
OLIEHMBATh Ka4yeCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
c(OpMyYITMPOBAHHBIM YYAaCTHUKAMU B3aUMOJICHCTBHU.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranu3zanusi:

COCTaBJIATH IJIaH, aJITOPUTM PELICHHUS 3a/laui, BEIOUPATh CIIOCO0 pelIeHus ¢
y4€TOM MMEIOILIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUU.

CaMOKOHTpOJIb:

e BJIAJETh HaBbIKAMM IIO3HABATEIIbHON peQuieKCMM KaK OCO3HaHHUSA
COBEpIIAEMbIX JACHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIaJeTh cHoco0aMu CaMOINPOBEPKH, CAMOKOHTpOJI Ipolecca U
pe3ynbTaTa penieHus] MaTeMaTHIeCKON 3a/1a4H;

e TPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PEHICHUU
3a/la4yl, BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTb Ha OCHOBE HOBBIX
OOCTOSATENBCTB, JTAHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa I€Id WU YCJIOBHUSM, OOBSICHSITH
NPUYUHBl JOCTHKCHUS WIM HEAOCTH)KCHUS PE3yJIbTaTOB ACSITEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOTo Kypca «Anredpa M Hayala MaTEMaTHUECKOTO aHaln3ay
Ha YPOBHE CPEIHET0o O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
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Yucia ¥ BIYMCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE U JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BolmonHaATh  apudMeTHUYECKHE ~ ONepalud € paldOHAIbHBIMU |
JNEUCTBUTENLHBIMU YHCIIAMHU.

BoimonuaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIONB3YS MpaBUiia OKPYIJICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BBIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTEMEHb C IEJbIM IOKa3aTeleM; CTaHJapTHas
dbopma 3amuMcu JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;



UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTENBHBIX YUCEI JIJIsl PeIICHUS
MPaKTUYECKUX 3a]1a4 U NMPEICTABICHUS JaHHbBIX.

YpaBHeHNs U HEPABEHCTBA

OnepupoBaTh NOHATUAMH: TOXKIECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE YPABHEHUE, HEPABEHCTBO.

BeimonHsaTe mpeoOpa3oBaHus LETBIX, PAlMOHAIBHBIX BBIPQXKCHUN U peiaTh
OCHOBHBIE TUIIBI LIEBIX, PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs U HEPABEHCTBA IS PEIICHNs MAaTEMaTUYECKUX 3a/1a4
¥ 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HHU.

MopaennpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BaHUEM alllapaTa aiareOphl.

DOyHKUMH U TPaPUuKH

OmnepupoBaTh MOHATHAMH: (QYHKIMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEJENCHUs] M MHOXKECTBO 3HA4YeHMH (PyHKIuU, Trpaduk (yHKIHUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa U rpaduk KOpHs N-OW CTEHICHHU.

OmnepupoBarh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
(GyHKUIHH, TPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMM 715 pelIEHNs YPAaBHEHUN.

CtpouTh U 4uTaTh rpa@UKU JTUHEHHON (PYHKLIMU, KBAAPATUYHON (PyHKIIHH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBare rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN MpH PEIIeHUH 3aJay U3 APYrHX y4EeOHBIX MPEIMETOB U PEabHON
YKU3HH; BBIpaxaTh (OpMyJIaMu 3aBUCUMOCTH MEX]y BEJTMUUHAMH.

MHoskecTBa U JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOXKECTBO, OTIEPALIMHA HAJ MHOKECTBAMM.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIA — ammapar JJjsi  ONUCAHUA
peaJbHbIX TPOILIECCOB W SBJICHUHN, NMPHU PEIICHUU 3a7ad U3 JPYyTuX YICOHBIX
MIPEIMETOB.

OnepupoBatb MOHSTHUSIMU: ONpEEIICHHUE, Teopema, CJICJICTBHE,
JI0Ka3aTeJIbCTBO.
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OnepupoBaTh MOHATUAMM: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCENl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTth NMOHATUEM: CTEIICHD C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

OmnepupoBarh NOHATUAMHU: JIOrapupM 4uciIa, AECITUYHBIE U HATypajlbHbIC
Jgorapu@mel.

YpaBHeHNS U HEPABEHCTBA

BeimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periaTh
TPUTOHOMETPUUYECKHUE YPABHEHUS.

OnepupoBaTh NOHATUAMU: TOXAECCTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

[IpumeHaTh CBOMCTBA CTemeHM i NpeoOpa3oBaHUsl  BbIPAKEHUM;
OIEpUPOBAaTh MOHATHUSIMH: IOKA3aTEJIbHOE YPABHEHHWE W HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHU U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIDAKEHHS, YpaBHEHHUS, HEPABEHCTBA M CHUCTEMbl [0 YCJIOBHUIO 3a/layH,
UCCJIEI0BATh NIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alllapara ajareopsl.

DOyHKUMH U TPaPUKH

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTenbHas u Jorapupmuueckas QyHKINN, UX CBOMCTBA U rpauKH.

Hcnonb3oBanue rpa@ukoB (yHKIUN JUIsl pEIICHUs YpaBHEHUN W JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I8 HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTUX YYEOHBIX
IIPEAMETOB U PEATLHOM KU3HU

Havana maTeMaTH4ecKOro aHajIm3a

OnepupoBaTh MOHATUSMHU: IOCJIEIOBATEIBHOCTh, apudmMmeTHueckas M
reOMETpPUYECKas MPOrPECCUu.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YObIBalollas TreoMeTpUYecKas
mporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCHUHU.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIsi PEIICHMUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

OnepupoBaTh MOHATUSAMU: TpaQUKU MOKa3aTeIbHON (YHKIIUH; W300paxaTh
WX Ha KOOPJAMHATHOW TUIOCKOCTH W MCHOJB30BaTh NJIsl PEIICHUS YpaBHEHUH U
HEPaBEHCTB.



N306paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpapuKy JTUHEHHBIX YpaBHEHHI
Y UCTOJIB30BaTh UX ISl PEIICHUSI CHCTEMBI JUHEUHBIX YPABHCHUMU.

Hcnonp3oBaTh rpaduku (QyHKIUN IS HWCCICIOBAHUS MPOIECCOB M
3aBUCUMOCTEH U3 APYTUX YUEOHBIX JUCITUIUIMH.

Hauana MaTeMaTH4eCcKOro aHajaimn3a

Pemate npukiiagHeie 3a7aud, B TOM YUCIE COLUAIBHO-DKOHOMHYECKOTO U
(dbu3nYeCKOro xapakrepa, CpeicTBAMU MaTEMaTUYECKOTO aHaIu3a.

12 KJIACC

Yuciaa v BBIYMCICHUA

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHT'€HC MPOU3BOJIBHOTO YIJa;
WCITOJIB30BATh 3aMKCh MPOU3BOJIBLHOTO yTila Yepe3 00paTHbIC TPUTOHOMETPUIECKUE
(yHKUIHH.

YpaBHeHUS U HEPABEHCTBA

BoInonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHHUM, COAEpIKAIIUMX JIOrapuMbI;
OTEPUPOBATH MOHATUSIMU: JIOTAPUPMUUECKOE YpaBHEHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPABHEHU U HEPABEHCTB.

Haxoauts pemennst npoCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUSAMH: CUCTEMA JIMHEMHBIX YpPaBHEHHI U €€ PEIICHUE;
VICIIOJI30BaTh CUCTEMY JIMHEUHBIX YPABHECHUH ISl PELICHUS ITPAKTUYECKUX 3a1a4.

Haxonuth pemieHuss npoCTEUIINX CUCTEM M COBOKYIMHOCTEH PAlMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA U CHUCTEMbl IO YCIOBHUIO 33/1a4H,
MCCJIEIOBATh MMOCTPOSHHBIE MOJIETN C UCTIOJIB30BAHUEM arapara aiareopsol.

DOyHKUMH U TPaPuKn

Oyukrus.  [lepuonuueckne  dyakuuu. [IpomMexyTku  MOHOTOHHOCTH
byukiuu. MakcumyMmbl 1 MUHUMYMBI GyHKIuU. Haunbomnbliee 1 HauMeHbIIEe
3HaueHUE (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

Jlorapudmuueckast yHKIIUU, UX CBOWCTBA U TPAPUKH.

Hcnonb3zoBanue rpadukoB (QyHKIUN A7 KMCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPHU PEUICHUHU 3a7ady U3 JIPYTUX y4deOHBIX
MPEAMETOB U PEATBHON KU3HU.

Hauana mareMaTH4yecKoro aHajaim3a

OnepupoBaTh MOHATUAMM: TNepuoAnYeckass  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIIMM, TOYKM OJKCTpeMyma (yHKIUMU, HauOosblliee U
HauMEHbIllee 3HAuYeHHUs (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
uccienoBaHus (PyHKITUH, 3aJJaHHON TpaduKoOM.



OnepupoBatb HNOHATUSAMU: rpaduku JorapuMuueckoin U
TPUTOHOMETPUUECKUX (DYHKIUH; N300paxaTh UX Ha KOOPAWHATHOM IIOCKOCTU U
WCITOJIB30BATh JJIA PELICHUS] YPABHEHHUI U HEPABEHCTB.

OmnepupoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIMS; NPOU3BOAHAS (DYHKLUU;
UCIIOJIb30BaTh F€OMETPUUECKUN U (PU3NUECKUI CMBICI IPOU3BOIHOM ISl pEeLLICHUS
3ajad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMIA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJHYIO ISl UCCIIENOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIECIOBAHUS K IOCTPOEHUIO TPaUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIEro PpELIEHUs B
NPUKJIAJHBIX, B TOM YUCJIE COUMATbHO-3KOHOMUYECKHX, 3aa4ax.

OmnepupoBaTh MOHATHSAMHU: NEepBOOOpa3Has U  HHTErpaji; MOHUMATh
reOMEeTPUYECKUN U PU3NYECKUI CMBICI UHTErpaa.

Haxonute nepBooOpa3Hbie 3J€MEHTApHBIX (DYHKIMI; BBIYUCISTH MHTErpaj
no ¢popmyne HeroTona—JIelOnuna.

Pemate mpukiagHble 3a/ayd, B TOM YHUCIE COLUUAIBbHO-3KOHOMUYECKOTO U
($U3NYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHAIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHoxecTBa pallMOHAJIBHBIX U .
. patl collection.edu.ru
1 JNIEUCTBUTENLHBIX YHcell. PamoHaibHbIe 16
resh.edu.ru
ypaBHEHUS U HEPABEHCTBA
5 Oyukiun u rpapuku. CTENneHb ¢ HeITbIM 3 collection.edu.ru
[IoKa3aTenemM resh.edu.ru
. . collection.edu.ru
3 Apudmernueckuit KOpeHb N—0il CTETeHHU. 8
resh.edu.ru
4 [ToBTOpebHUE, 00001ICHIE, CHCTEMATH3AIIUS 9
3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne (uudpossbie)
HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI Konrtpoabnbie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 HppanmoHaibHble ypaBHEHUS 1 HEPABEHCTBA collection.edu.ru
8 resh.edu.ru
2 collection.edu.ru
DopMyiiel TPUTOHOMETPHUH. TpUTOHOMETPUYECKHE YyPABHEHUS 24 1 resh.edu.ru
3 collection.edu.ru
[TocnenoBaTeIbHOCTH U IPOTPECCUU 6 resh.edu.ru
4 Crenens ¢ pallMOHAIBHBIM MOKa3areseM. [lokazarenbHas 16 1 collection.edu.ru
¢yuknus. [lokasarenbHble ypaBHEHUSI U HEPABEHCTBA resh.edu.ru
5 collection.edu.ru
Jlorapugmuueckas QyHKIUS. 6 1 resh.edu.ru
6 [ToBTOpeHnue, 06001IeHNE, cUCTeMaTH3alusl 3HAHUI 8 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4




12 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoabnbie IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 [ToBTOpenue kypca 10 - 11 knacca 5
http://school-
5 Jlorapudmuueckue ypaBHEHHs U 1 1 collection.edu.ru
HEPaBEHCTBA
Tpuronomerpuyeckue GyHKINU U UX http://-SCh00|-
3 rpaduku. Tpuronomerpuueckue 14 1 collection.edu.ru
HEpaBEHCTBA
http://school-
4 [IpouzBoaHas. [IpumeneHne Mpou3BOIHON 21 1 collection.edu.ru
http://school-
5 WHTerpan u ero npuMeHeHus 10 collection.edu.ru
5 http://school-
6 CucteMbl ypaBHEHHHA 14 1

collection.edu.ru




http://school-
collection.edu.ru

HarypanbHblie U 11e5ble yncina 6
http://school-
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 20 collection.edu.ru
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHaIn3a, reoMeTpus. Aredpa v Hayala MaTeMaTUYeCKOro aHau3a,
10-11 xnaccel/ Anumos L. A., Konsrun FO.M., TkaueBa M.B. u npyrue, AxunonepHoe o61ectBo «3narenscTBo
«IIpocBenieHue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

H.E.®énopora, M.B.TkauéBa. MaremaTuka: ajiredpa 1 Hayajia MaTeMaTUUECKOTO aHajlu3a, reoMeTpus. Anredpa U Hadaia
MaTeMaTU4ecKoro aHanuza. Meroauueckue pekoMenaamnuu y yueonuky . A. Anumosa, FO.M.Konsrun, M.B.Tkauépa.
M.N.111a6ynun, M.B.TkauéBa, H.E.®&nopoBa. Anredpa n Hauajga MaTeMaTUYECKOro aHau3a. Jluaakruueckue
marepuaisl 10, 11 knacc.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://www.depts.kubsu.ru/~mschool

http://www.mat-game.narod.ru/

http://www.kcn.ru/school/vestnik/n36.htm



http://www.college.ru/mathematics/
http://school-collection.edu.ru

http://www.depts.kubsu.ru/~mschool
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