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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «Anredpa u Hadasa MaTeMaTHIEeCKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydarormuxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeniepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUHCKOTO
oOpazoBanmsi. Peanmu3zaiusi mporpaMMbl 0OCCIIEUMBACT OBIAJCHHUE KITFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY ISl CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa30BaHMsl, EJTOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0yYaIOIINXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayajga MareMaTHUYE€CKOTO aHaln3a» SIBISETCS OJHUM W3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOJIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOOecneYruBaeT HHCTPYMEHTAJbHYIO 0a3y JUIsi HU3YYeHHsI BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrod CTOPOHBI, POPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBIIUICHWE YyYalluXcsl Ha YpPOBHE, HEOOXOIMMOM JIJIi OCBOCHMS
KypcoB WH(MOPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllhecsi OBJIaJIeBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopas GopMyJUPYET CBOU JOCTHXKEHUSI B MaTEMaTUUECKOM opme.

Kypc anreOpsl 1 Hauaa MaTeMaTUueCKOro aHajIn3a 3aKJIabIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3UKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJACHIUMNA HSKOHOMHKM U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOMN XU3HU. B TOXXe Bpemsi OBIajeHUE
aOCTpaKTHBIMH UM JIOTHYECKH CTPOTHMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaET YMEHHE HAXOJHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPIKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3aIlUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyeT KpeaTUBHOE U KPUTHUYECKOE MBINIUICHUE. B xo/1e n3yueHus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTapIlleil IIKoJie ydaliuecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEJIEH pealbHbIX CHUTYyallMi W HHTEpHpeTaluu
MOJYYCHHBIX  PCEIICHWM, 3HAKOMSATCS C  MpUMEpPaAaMHU  MaTEeMaTHYECKUX
3aKOHOMEpPHOCTE B MpUpOJE, HAyKe U B MCKYCCTBE, C BBIJAIOIIUMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc obnamaeT 3HAYMTEIBHBIM BOCHUTATEIBHBIM TMOTEHIIMATIOM, KOTOPBIHA
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOMIMNA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHs, TaK M 4epe3 cneuuduky y4dyeOHOU AesITeIbHOCTH,



TpeOyroriei CaMOCTOSITEIIBHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMaHUs U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOydeHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIK3a JIKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYeCKOro aHAJIM3a» BKIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOANYECKUE JUHUN: «YUucna u BBIYUCIECHUNY,
«Dyukuun  u - rpadukm»y, «YpaBHeHMsT U HepaBeHCTBa», «Hauama
MaTeMaTH4eCKoro aHanusza», «MHoOxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCAd HA MPOTSHKEHHH JBYX JIET
oOyueHusl B CTaplueil IIKoJie, €CTECTBEHHO JOMOJHSSA APYr Apyra M MOCTENEHHO
HAChIAsICh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SABISIETCSA
WHTErPATUBHBIM, TOCKOJBKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTHUYECKUX JUCLUUIUIMH: anreOpa, TPUTrOHOMETPHsI, MATEMaTUUECKUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuwamiuecs OBJIaAeBalOT BcE Ooiee
HIMPOKUM MAaTEMAaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTENbHO (hOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb PEaJbHON
CUTYyalluM, TPUMEHATh 3HAHHUA, NOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOI0 aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYITMPOBAHHON
MaTeMaTHYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH NIOJIyYEHHBIN PE3YIIbTAaT.

CopnepxkaTenpHO-MeTOANYECKAs TUHUA «Hucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJjie. B crapiiedl mikoige oco0oe BHHUMAaHUE YIEISETCS
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMUYHBIX (OpM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPalMOHAJIBHO BBINOJHATh JEHUCTBUS C HUMH, JAENAaTh HNPUKUAKY, OLIEHHWBAThH
pe3ynbTar. OOyuaromuyecs NOJYy4YarOT HaBBIKM MNPUOIMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBUM C 4YWCIaMU, 3allUCaHHBIMA B CTaHIapTHOU (opme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIvans «YpaBHEHUsS W HEPABEHCTBA» PEANMU3YETCS HA TMPOTSHKEHHH BCETO
oOydyeHHMs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXJOM pas3fesie MporpaMMbl
MPEAyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaeBaIOT
pPa3IMYHBIMA METOJAMHU PELICHUs LENbIX, PAalMOHAIBHBIX, HPPalMOHAIbHBIX,
MOKAa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydyeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKIMA C TOMOIIBIO TPOU3BOAHOM, PEIICHUM MPUKIAJAHBIX 3a/lady U 3a7a4 Ha
HaXOXJIE€HWE HaumOOJBIIMX W HAUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Thl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UppAIMOHANIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIINX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKTHOTO MBILIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JIE€TyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npeniaraeT 3()QPEeKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopnepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaQuKW» TECHO
NIEPEIUIETAETCS C IPYTUMH JINHUAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIbHOCTb U3YyUYEeHUs MaTepuana. N3yuenue CTENIEHHO,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaduKoB, UCHOJIb30BAaHUE (DYHKUMU JUIsl pelleHus 3aJad U3 APYTUX y4eOHbIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosibllloE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIIEOBAaTh MOJMYyYEHHbIE (YHKIHH, CTPOUTh HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha pPa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX O0YYarolUMCs, ¥ KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpapuku (YHKIUN, OMpeAensTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTH4YEeCKUX MOjeNiedl peajbHbIX CHUTyalui,
HAXOXKJEHUSl HAWJYUYlIero pElIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaTbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBILIUICHUS, (POPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKE U HucKycctBe. OOywaromuecs Yy3HAIOT O
BBIJAIOIINXCS PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE PAa3BUTHS MaTEMATHKU KAk
HAyKHU, U UX aBTOpax.

CopepkaTenbHO-METOAUYECKas: TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJararoT



Hanbosiee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINNA BCE pa3fesibl MAaTEMaTUKU U €&
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTHYECKUE TUCUUIUIMHBI B €IUHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBBI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALIUH, UCCIIETOBAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYECKOro aHalIu3a U
VWHTEPHPETALUN NOJyYEHHBIX PE3yNbTaToB. Takue 3aaHus BIUIETEHBI B Ka)KJIbII
U3 Pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIOJIb3YETCs
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPaKTHYECKUX 3a7ad
ydaliecs: pa3BUBAlOT HaONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesareapHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHu3yeTcs B MPOLECCE U3YYEHHUs BCEX TeM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miiaHe Ha HW3ydeHHE Kypca anreOpbl MU Hadal MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Paunonanpabpie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, IMPOIICHTHI,
OecKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHUYecKue  Oomepanud  C
palMoHaNIbHBIMU YHCIAMU, TPE0OpPa30BaHUSI YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ell U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3Iu4HbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JenictBuTenpHble 4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTENbHBIMU uHcliaMu. [lpubGnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTENBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3amucu
JECUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JlelictBus ¢
apu(pMETUYECKUMH KOPHSMU HaTypaJIbHON CTENEHHU.

CuHHyC, KOCHHYC W TaHI€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKUE (HOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHEe HEpaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix v 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanmoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amgaHust Gyskuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHble PYHKIINU.

ObnacTh ompeneneHuss U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHs 7-0i CTEIICHH.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEeHTa.

Hauasa MmaTeMaTH4eCKOI0 aHAJIU3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEOBATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccui. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. VCronb30BaHME MPOTrpecCUH s
PELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—BeHHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOIO armapara i ONHCAaHUS PeaIbHBIX
MIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HarypanbHubie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LENBIX YHCEIL.

CrteneHb ¢ pallMOHAJIBHBIM MTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOrapru(MBbI.

[IpeoOpazoBaHne BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHbIE ypPaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUsI 1 HEPABEHCTBA.

CucreMbl TMHEUHBIX YpaBHEHUHN. PelieHne NMpuKIaaHbIX 3a7a4 ¢ MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPaBHEHUM.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ady M 3a/Jady M3 pa3MyHbIX 00JIacTeld HayKu WU peaibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckue  pynkumuu. IIpoMexyTkn  MOHOTOHHOCTH
¢yskmun. MakcumyMbl 1 MUHUMYyMbl (QyHkiuu. HaunGosblnee u HauMeHblee
3HaYeHUe (PYHKIHMU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpagukoB (GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIMI A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JPYTUX Y4eOHBIX
MIPEAMETOB U PEATIbHON KU3HHU.

Hauasa MmaTeMaTH4eCKOI0 aHAIM3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpuyecknii u  QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  (QyHKIUN.  DopMysbl  HAXOXKICHHUS
MPOU3BOJHON CyMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMA HA MOHOTOHHOCTb H
sKkcTpeMyMbl. Haxoxaenue HanOobIlllero 1 HauMEHbIIEro 3HayeHus: GQyHKIUA Ha
OTpE3KE.

[IpumMeHeHne TPOU3BOJHOM JUII HAXOXKACHUS HAWJIY4IllIer0 pELICHHS B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH TIpoLecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOpas3HbIX.

Wuterpan, ero reoMeTrpudyeckuid W (U3MYECKUU CMbICT. Boeruucienue
uHTerpana no popmyne Hetotrona—IJleliOHuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AJOCTHKCHHC Ha YPOBHEC CPCIOHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSA MPOTPaMMbl y4EOHOTO TMpeaMeTa
«MareMaTruka» XapakTepU3yrOTCs:

['paxx1anckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKONU MO3UIIUHA OOYYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOINECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBIICHHM,
poIeAYp TpaxaaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI M TIp.), YMCHHUEM
B3aMMO/JICICTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTyecKkoe BOCIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKCHHS K
MPOILLIOMY Y HACTOSIIEMY POCCUHMCKOW MAaTEMATHUKH, IIEHHOCTHBIM OTHOILICHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYyTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEJICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, paccyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
HWHTEpecax 30poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TNMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXa, perymnsipHas busnueckas aKTUBHOCTb); bu3nuecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPY/Iy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W € MPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBINH BBIOOD
Oynymeld mnpodeccu U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHHM BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHUE:

c(OpPMHPOBAHHOCTBIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOM
Cpelbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolIieM;
OpPHUEHTALIMEN HA NPUMEHEHUE MATEMaTUYECKWX 3HAHUM IS PEIICHUs 3a1ad B
0o0JaCTH  OKpy’Karomieil cpeipl, IUIAHUPOBAHUSA TOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJICICTBUU JUJISL OKPYKAIOLIEH CpeabI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKH M OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTUYeCKOM HayKh Kak cdepbl UYeIOBEUEeCKOW ESITeIbHOCTH, HTAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MAaTEMaTUYECKOW KYJIbTypOM KakK CpEICTBOM MO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEHOBATEIBCKYHO AEATEIBbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTpaMMBbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
HO3HAGAMENbHBIMU  OCUCMBUSMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTN8UAMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo0o8  NO3HAHUS — OKpyJicaiowe2o  Mupa,  NpUMeHeHue  J02UHeCKUX,
uUccie008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUSA:

e BBIABIISATh U XaPaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAY MOHATUAMH, (HOPMYIUPOBATH
ONpEeNeNICHUs] TOHATHUW; YCTaHABIMBATh CYHICCTBECHHBIH  MpPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHH 110 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh Crnoco0 perieHus: ydyeOHO# 3ajauu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BBHIOMpATh HawboJee MOAXOAANMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JEUCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEA0BATEIbCKUNH MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTHBOpEUne, MpodiemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTD CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbEeKTa, SBJICHUSA, NPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOIOIEHUS, UCCIIEOBaHMS, OLCHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BHTHE TPOIECcCca, a TAKXKE BBIIBUTATH
MIPE/IMOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Paborta ¢ nndopmarmeii:

BBISIBJIATH AepUUINTH MHPOPMAINK, JTaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI PELICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMI0 W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS,

CTPYKTYpUpPOBaTh MHGOPMAIIUIO, IPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpaduvecKi;



2)

OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSTEIIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelcmeus,  o0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01ieHue:

BOCIIpUHUMATh H  (OPMYyJIHUPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX M NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7jaui, KOMMEHTHUPOBATh ITOYyYEHHbIN pe3ysbTarT;

B X0/ 0OCY’KIEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po0JIeMBbI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAI[EJIEHHbIE HA TTIOMCK
pELICHUs; COIMOCTaBIATh CBOM CYXIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3jM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme GpopMyIUpOoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
NPEACTaBIATh  pE3yJbTaThl  pPEIICHHd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOM
paboThI, pacrpeenaTh BUAbI pabOT, JOrOBapUBATHCS, 00CYKAATh MPOIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC); BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4¥, BHIOMPATH CIIOCOO PEIICHHS C

y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(OpMALIUU.
CaMOKOHTPOJIb:

BJI1aA€Th HaBbIKaAMH MO3HAaBATEILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJIaACTh criocobamMu CaMOIIPOBCPKH, CaAMOKOHTpPOJIL  IIpomecca H
pE3yjbTaTa PCUICHUA MaTEMaTHYE€CKOU 3aJa4u,



e TPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIPU PEUICHUH
3a7a4i, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yJbTaTa IEIHM U YCIOBHUSAM, OOBICHSTH
IPUYMHBI JTOCTHXKEHUSI WIM HEIOCTUKEHUS PEe3yJIbTaTOB JIESATEIbHOCTH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Havyajla MaTEMaTUYECKOTO aHanu3ay
Ha YPOBHE CpPEIHEro OOIIEro oOpa3oBaHUs JOJDKHO OOecreduBaTh JOCTHXKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciia ¥ BbIYMCICHUS

OnepupoBaTh NOHATHUAMM: PAUUOHAIBHOE M JEHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAs U JA€CATUYHAs IPOOb, MPOLICHTHI.

Bomonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MPaBUiia OKPYTJICHUS,
JeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IIOKa3aTeslieM; CTaHJapTHas
dopMa 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypajJbHOM CTENEHHU;
UCIIOJIB30BaTh MOAXOASANIYI0 (DOPMY 3aIlUCU IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIJia uepe3 00paTHbIE TPUTOHOMETPHUUECKHE
byHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BeimonuaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWA W  pellaTb OCHOBHBIE THINBI  LEJBIX, PalUMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUYECKUX 3a1a4
¥ 3a71a4 U3 pa3IMYHbIX 001acTell HAyKH U peasIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICIU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBarh MOHATHAMH: (PYHKIMS, CIIOCOOBI 3a1aHusi (QyHKIUHU, 00JIaCTh
OTpEe/eNEHUs] ¥ MHOXECTBO 3HaueHH (yHkuuu, rpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTH W HEUETHOCTh (YHKIUM, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonws3oBathk rpaduku GyHKUNN A1 peLICHUS] YpaBHEHUI.

Crpouth M ynTaTh TpadUKu JUHEHHON (QPYHKIUU, KBAAPATUYHON (PYHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBate rpadpuku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHuH 3a7ad U3 APYrHX y4eOHBIX MPEIMETOB U peajbHOU
KHU3HU; BBIpaXaTh POpMyJIaMHU 3aBUCUMOCTH MEXIY BEIUUYNHAMH.

Havana mareMaTH4ecKOro aHajm3a

OnepupoBaTh TOHATHUAMHU: TOCIEAOBATEIBHOCTh, apUPMETHUECKas |
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YyOBbIBaOLlas TeoMeTpUudecKas
nporpeccusi, cyMma 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOTPECCUH.

3amaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN U MIPOTPECCUN TSI PEIIEHUS
pealibHBIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa M JI0rHKA

OmneprpoBaTh MOHATHIMH: MHOXKECTBO, ONIEPAIH HAJ] MHOKXECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar JJjisl  OMHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, NMPU PELICHUH 33aJad U3 APYTUX Y4eOHBIX
PEIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAETCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJia 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJbHOE, IIE€J0€ YHCIO; HCMHOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUJIsL pELLIeHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTETIIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSAMU: JorapudM UYHCIA, NECITHYHBIE W HATypaJbHBIC
Jgorapu@mel.



YpaBHeHMS U HEPABEHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKCHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHUWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPAaBHEHHUI U HEPABEHCTB.

BoinonHsaTh  mpeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXkKAIIMX Jorapugmsl;
OTNEepPUPOBATH MOHATUSAMU: JoTapu(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe pemeHust MpoCcTERIINX TPUTOHOMETPUIECKNX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CHCTEMA JIMHEMHBIX YPaBHEHUN MU €€ PEIICHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PEUICHUS IIPAKTUYECKUX 3a4ad4.

HaxoauTp pemreHns: NpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPAaBHEHUI U HEPABEHCTB.

MopnenrpoBaTh peanbHble CHUTyalldd Ha S3bIKE€ anredpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM amnmapara aareophl.

@OyHkuuu U rpapuku

OnepupoBaTh MOHATUAMH: [epUOAMYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKH OHKCTpeMyMmMa (QYHKIMU, HaubojblIee U
HauMEHbIllee 3HA4YeHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEeI0BAHNS (PYHKIMH, 3aJJaHHOUN rpauKOM.

OnepupoBaTh MOHATUAMM: TpadUKH TMOKA3ATEIbHOH, JIorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOMN IUIOCKOCTH U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELIECHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBaTh rpadukd (QYyHKIMA IS UCCIEIOBAaHMUS TPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH.

Hayajia MaTeMaTH4eCKOIo aHaJIu3a

OnepupoBaTh NOHATUSIMH: HENPEpbIBHAS (QYHKIMS; TPOU3BOAHAS (DYHKIINH;
UCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOHON IJIs1 pelIeHUs
3a1ad.

HaxoauTb npon3BOAHbBIE 3JIEMEHTAPHBIX (PYHKIIHH, BHIYUCIIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHIA.

Hcnonb30BaTh MPOU3BOAHYIO AJIA HUCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEIOBAHUS K TOCTPOCHUIO ITpaUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO JUISl HAXOXKACHUS HAWIYYLIErO0 pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHUSMHU: TIEpBOOOpa3Has U  HUHTErpai; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



Haxoauth mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOHuta.

Pemarpe npukiagHple 3aadd, B TOM YHUCIIC COIMAIBHO-DKOHOMUYECKOTO H
(du3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHUECKOTO aHAJIN3A.



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

o Komsarun FO.M., TkaueBa M.B., ®enoposa H.E. u ap. Marematuka:
anrebpa U Hayajda MaTeMaTHYeCcKoro aHaiuza. Airedpa 1 Havyalia
MaTeMatuyeckoro ananu3za. 10 kiacc. ba3oBslii u yriry0JIeHHBIN YPOBHU

e Komsarun KO.M., TkaueBa M.B., ®enoposa H.E. u np. Maremaruka:
anredpa ¥ Hayajaa MaTeMaTHYeCKOro aHaiusa. Airedpa u Hayaia
MaTeMaTtuyeckoro aHanusa. 11 kiacc. ba3oBslii U yriyOJeHHBIN YpOBHU

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

l.

[[Tabynun M.U., TkaueBa M.B., ®enoposa H.E. u np. Anrebpa un nayana
MaTEMAaTHYECKOro aHaim3a. unakrnuyeckne marepuansl. 10 kimacc.
VYri1yOsieHHBIN ypPOBEHD

. lla6ynun M.U., TkaueBa M.B., ®enoposa H.E. u np. Anrebpa u Hauana

MaTEMAaTHYECKOr0 aHan3a. Junakrnueckue marepuansl. 11 kmacc.
VYriyOneHHbli ypOBEHb

. TkaueBa M.B., ®enoposa H.E. Anre6pa u Hauana MmaTeMaTH4E€CKOro aHaJIU3a.

Tematuueckue Tecthl. 10 kinacc. ba3zoBelil U yriry0OJI€HHBIN YPOBHU

. TkaueBa M.B., ®enoposa H.E. Anre6pa u Hayana MaTreMaTuuecKoro aHajiu3a.

Tematudeckue Tecthl. 11 kinacc. ba3zoBeiii u yriryOieHHbBIN YPOBHU

. ®enoposa H.E., TkaueBa M.B. Anre6pa u Hayana MaTeMaTH4eCKOTo aHan3a.

Metoauueckue pexkomenaanuu. 10 kimace

. ®enoposa H.E., TkaueBa M.B. Anre6pa 1 Hayana MaTeMaTHueCKOTo aHaIn3a.

Metonuueckue pekomenaanuu. 11 kmace

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

https://resh.edu.ru/subject/51/10/

Pocculickas snexkrponHas mkosia https://resh.edu.ru/
«Yun.py» https://uchi.ru/

«SAnpekc. YueOuuk» https://education.yandex.ru/home/
«AKmace» https://www.yaklass.ru/

«Doxcopa» https://foxtord.ru/about




«Cupuyc. Onnaitn» https://edu.sirius.online

«EI'D mo maTemaTtuke» http://uztest.ru

bubnmoTeka 3JIeKTPOHHBIX YUeOHBIX TOCOOUI 110 MATEMATUKE
http://www.mschool.kubsu.ru

«Bcs anemenTapHas marematukay http:// www.bymath.net

«BBIMyCKHBIC ¥ BCTYNMUTEIBHBIC SK3aMEHBI TI0 MATEMATHKE: BAPUAHTHI,
MeTtoaukay http://www.mathnet.spb.ru

Caiit mznarenbctBa «lIpocBemnienue» (pyopuka «MaremaTukay)
http://www.prosv.ru

Caitt uznarensctBa poda (pyopuxa «Matematukay) http:// www.drofa.ru
Enunas xosekius nugpoBbeiX 00pa3zoBaTeNbHbIX pecypcoB http://school-
collection.edu.ru/

http://www.alleng.ru

http://alexlarin.net/
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