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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «AnreOpa n Havaisa MaTeEMaTHUYECKOIO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHUH,
OPEIbSABISEMBIX K MAaT€MaTUYECKOMY OOpa30BAHMIO, U TPAAMLMNA POCCUICKOTO
oOpasoBanus. Peanuzanuss mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIIOIIMMH OCHOBY JUISI CAaMOPA3BUTUS U HEMPEPBIBHOIO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIBHOI'O
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYE€CKOTO aHaIW3a» SBJSIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOOecrneYruBaeT HHCTPYMEHTaJbHYI0 0a3y JUisi HU3Y4YeHHs] BCEX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, a C APYroll CTOPOHBI, (OPMHUPYET JOTHUUECKOE U
a0bCTpaKTHOE MBIIUICHUE YyYalluXcsi Ha YpOBHE, HEOOXOIMMOM JIJIi OCBOCHHS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOU Gopme.

Kypc anreOpsl u Hauan MaTeMaTHueCKOro aHajanu3a 3aKJIaJIbIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJACHIUMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, IO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOMN XU3HU. B TOXXe Bpemsi OBJajeHUE
aOCTpPaKTHBIMU U JIOTMUYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPXKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3aLIUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyeT KPEaTUBHOE U KPUTHUUYECKOE MbIUICHUE. B xo/1€ n3yueHnus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie ydaliuecs
MOJYYalOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJEIEH pealbHbIX CHUTyallMii M WHTEpHpeTaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYHOIIUN (HOPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK U Uepe3 cheruduKy y4eOHOU JAesTeTbHOCTH,
TpeOyromen CaMOCTOSATEIbHOCTH, aKKypaTHOCTH, MPOIOTIKUTETHLHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJTYYEHHBINA Pe3ysIbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HadajlaM MaTeMaTH4eCKOro
aHaIH3a JISKUT JAeATETHHOCTHBIN IPUHIIAI 00yUYeHUS.



CtpykTypa Kypca «Anredpa 1 Hayaaa MaTeMaTHYE€CKOTO aHaJIM3a» BKIIOYAET
CIIEIYIOLUE COJIEPKATEIBHO-METOANYECKUE JIMHUKA: «YHca ¥ BBIYHUCICHUSY,
«Pyukuuun U rpadpukm», «YpaBHEHMsT U HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro aHanusa», «MHoXkecTBa M JOrMKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUHA H3Y4aloTCd Ha IPOTSDKEHWM JIBYX JIET
oOyuyeHusi B CTaplIeil IIKOJIe, €CTECTBEHHO IOMOJHSSA IpYr Apyra M MOCTENEHHO
HAChIIIAsCh HOBBIMM TE€MaMM M pasaeinaMu. JIaHHBII Kypc  SBISIETCS
WHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAUHSIET B ce0€ COJepKAHHE HECKOJIbKUX
MaTEMaTUYECKUX JUCLUIUIMH: anredpa, TPUrOHOMETPHSI, MAaTEMaTUUECKUI aHaAJIU3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywarimecs OBIafeBalOT BcE Oosee
MIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCIENI0BaTeNIbHO (popMupyeTcs u
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peaJbHOU
CUTyalluM, TPUMEHATh 3HAHHUA, IOJyYEHHbIE B Kypce «Airedpa W Hadaia
MaTEMaTUYECKOT0 aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NIOJIYYCHHBIN PE3YJIbTAT.

ConeprkarenpHO-MeTOAUYECKas JIMHAS «HUucna M BBIYMCIICHMS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE pPAa3IMYHBIX (OpM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPAlOHAJIBHO BBINOJHATh JCHUCTBUS C HUMH, JAENAaTh HNPUKUAKY, OLICHHUBATH
pesynbrar. OOyyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCICHUM,
BBINIOJIHEHUS JIEUCTBHIM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHJIApTHOW (opme,
WCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANN3YETCS HA MPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TNOCKOJbKY B KaXIOM pa3feie MporpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIJIAJEBAIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. [losrydeHHbIe yMEHN UCTIOJIB3YIOTCS IIPU UCCIIEA0BAHUN
(GYHKIMI ¢ MOMONIbIO MPOU3BOJHON, PEIICHWH MPUKJIAJHBIX 3a/Jad W 3a/1ad Ha
HaXOXJE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBINIOJIHATh Pacy€Thl Mo ¢opmyrnaMm, MNpeoOpa3oBaHUsl UENbIX, PAlUOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKECHUM,
coJlepKallluX CTerneHu W Jiorapudmel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia  MPOUCXOIWT  JAJbHEWIIEE  Pa3BUTHUE  AJITOPUTMHYECKOTO U
aOCTpAaKTHOrO MBIIIJICHUST Yy4aluxcs, (OPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxJieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJE€ PAaBEHCTB U HEPABEHCTB. AJjredpa
npegiaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBI MJIsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.



CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUHM U TpaduKu» TECHO
HeperyIeTaeTcs ¢ IpYyrUMHU JIMHUSAMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a0a€T
HOCJIEI0BATEIBHOCTh U3yYEHUS MaTepuana. N3yuenue CTETEHHO,
NOKa3aTeNbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLMH, UX CBOICTB
U rpaduKoB, UCHOIB30BAaHUE (DYHKUMU JUIsl PEIICHUs 3a4ad U3 APYTUX y4eOHBIX
IPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KaK C MaTEMATUYECKUM aHAIIM30M,
TaK U C pEIICHUEM YypaBHEHHUH M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
ynemnsieTcs: GOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh MOITYYCHHbIE (PYHKIIHMH, CTPOUTH HX
rpaduku. MaTtepuai 3Toi cofiep KaTeIbHON JIMHUM HaIleJIeH Ha Pa3BUTHE YMEHUI
Y HABBIKOB, IO3BOJSIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHOi (opMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIHOCOOHOCTH K
000OLIEHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hadana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PACIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TAK U IPHUKJIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaroIIMMCsl, y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIIEI0BAaTh U
CTpOUTHh Tpaduku (YHKIUH, ONpenensTb HX HauOOJIbIIME U HaWMEHBLINE
3HAYCHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpPEHMsI IIpoleccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYECKUX MOJeNIed peajJbHbIX CHTyalUu,
HAXOXKJEHUSl HAWJY4dlIero pElIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (POPMAIbBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILIEHUSA, (QOPMUPOBAHUIO YMEHHMM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJAIOLIUXCSL pe3ysbTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-METOAUYECKAs JTUHUSA «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSLIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
IIPEICTABIICHNS TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaT€MAaTHKU WM IIPEJIarator
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €€
IPWIOKEHUN, OHU CBSI3BIBAIOT PAa3HbIE MATEMATUYECKUE TUCLUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHUKY MMOHHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKM M HCIOJIb30BaTh €ro s
BBIPQKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa u Havajla MaTeMaTHYECKOrO aHANIM3a» IMPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJEIMPOBAHUS, KOTOPbIE MPU3BAHbI
c(hopMHPOBATh HABBIKK MOCTPOEHUSI MOJIENIEH peabHbIX CUTYallui, UCCIIEIOBAHMS
TUX MOJEJIed C MOMOIUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALUN TOJYYEHHBIX PE3yJbTAaToOB. Takue 3aJaHusl BIUIETEHBI B Ka)KJIbIA
U3 pa3/iesioB IPOrpaMMBl, MIOCKOJIBKY BECh MAaTEPHAI Kypca IHIMPOKO HUCIIOIb3YETCS
JUISl peleHus] PUKIAAHbIX 3a1a4. [Ipu peneHnun peanbHbIX NMPAaKTHYECKUX 3adad



ydaiuecs pa3BUBAIOT HAOIIOAATEIHPHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3aJlady OpraHU3yeTcsl B MpOIeCCe M3YyUEHHUs BCEX TeM Kypca «Alrebpa u Haudana
MaTEMaTUYECKOrO aHaTU3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

B yueOHOM miaHe Ha HW3ydeHHE Kypca anreOphl M Hadal MaTeMaTHIeCKOTO
aHaiM3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 yaca B Hemenro B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciaa v BIYMCICHUA

Pannonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOIEHTOB JUIsl PEeIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUUW U PEaJIbHOMN KU3HU.

JlelicTBuTenpHble 4ucha. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckre omnepauud € JEUCTBUTEIbHBIMU yuciamu. [IpuOnmxeénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas  ¢opma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  cremeHu.  JleWcTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YMCJIOBOI'O aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellleHHEe HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1a4
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoOwl 3amgaHust GyHkuuu. [paduk QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompenenaeHuss 1 MHOXECTBO 3HaueHUil Qynkunu. Hymn yskumu.
[TpomesxyTku 3HaKONOCTOSAHCTBA. YETHBIE N HEUETHBIEC (PYHKIIUH.

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

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hauyana MmaTeMaTH4ecKOro aHajaimn3a

ITocnenoBaTenbHOCTH, CIIOCOOEI 3aJaHus MOCJIeI0BATEIILHOCTEH.
MOHOTOHHBIE OCIIENOBATEIBHOCTH.



Apudmernueckas ¥ TeOMETPUIECKasl MPOTrpeccui. beckoHeuHo yObIBaromas
reoMmerpudeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TeOMETPUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Mcronb30BaHUE MPOTPECCHM IS
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONUCAaHUs pPEabHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.

11 KIIACC

Yucia 1 BbIYMCICHUS

HartypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

Crenensp ¢ paumoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIEHMU.

Jlorapudm yucna. JlecaiTuuHbIE U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBaHne BbIpaX)eHHM, COIEpPIKALUX JOrapru(MBbI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAILIMX CTEHNEHH C palUOHaJIbHBIM
II0OKA3aTEeIIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTesbHbIE yPABHEHHS 1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTeMbl TMHENWHBIX YpaBHEHHN. PellleHne NpUKIagHbIX 33/1a4 C OMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUM.

CHCTEMBI M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 Pa3IMyHbIX 00JIacTeld HAyKu WU pealbHON
KU3HH.

@OyHkuuu U rpadpuku

Oyukrus.  [lepuonunueckne  dyHkuun. [IpomMexyTku  MOHOTOHHOCTH
bynkuun. Makcumymbl U1 MUHUMYMBI (QyHKIIMKA. HaunOosblliee U HauMeHBIIEe
3HaYeHHe (PyHKIHUU HA TPOMEXKYTKE.

Tpuronomerpruueckne PyHKITUU, UX CBOMCTBA U TPAPUKH.

[TokazatenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U rpaduKH.

Hcnonp3oBanne rpadukoB GyHKIUN 71l PEIICHUS YPABHCHUM W JIMHEHHBIX
CUCTEM.

Hcnonb3zoBanue rpa@ukoB (QYyHKIUN AJi1 HCCIEIOBaHUS MPOILIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JPYTrUx Y4EOHBIX
MPEAMETOB U PEATBHOU KU3HU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

HenpepoiBHble GyHKIMHU. METOA UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[TpousBognass  ¢ynkuuu. ['eomerpuueckuii U (QU3HYECKUNH  CMBICI
IIPOU3BOTHOM.



[TpousBogubie  snemeHTapHbIX  GyHKIui.  DopMmynbl  HaXOXKACHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHHS U YACTHOTO (DYHKIHI.

[TpuMmeHeHre MPOU3BOHON K MCCIIEOBAaHUIO (PYHKIMII HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAxXOXKICHUS HAWIYYIIero pELICHUS B
IPUKIAJAHBIX 3aJadax, Uil OIpENeNieHHus CKOPOCTH IIpoLecca, 3aJaHHOTrOo
dbopmyoit wiu rpadpuKoMm.

[TepBoobOpasnas. Tabnuiia nepBooOpa3HBIX.

Wuterpan, ero reomMeTpuyeckuil W (u3MUeckuil cmbica. Beruncienue
uHTerpaina no gpopmyie Herorona—IJleiiOHuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneynBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH ClIcayronmux JUIHOCTHBIX,
MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocs Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUHCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxgaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCH U TIp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHPY, BKJIIOYAash ACTETUKY MaTEMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U 6€30macHOro 00pasa KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNA U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTB); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe BocuiuTaHUeE:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ TMPUIOKEHUSIMH, YMEHUEM COBEpLIaThb OCO3HAHHBIA BBIOOP
Oyaymeil npodeccun U pealn3oBbIBATh COOCTBEHHbIE JKU3HEHHBIE IIJIaHBbI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMOO0OpPa30BaHUI0 HAa MPOTSHDKEHUM BCEW JKM3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MPAKTHYCCKUX 3a7a4 MaTEMaTHYECKOW HAIPaBICHHOCTH.

DKOJOTUYECKOE BOCTIUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIBTYPbl, TOHUMAHHEM BIUSHHSI
COITUAJIEHO-IKOHOMHUYECKUX MPOIIECCOB HA COCTOSHHUE MPHUPOJHOW M COILMATBHOMN
Cpelbl, OCO3HaHHWEM TJIOOAIBHOTO  XapakTepa JKOJOTHMYECKUX IMPoO0JieM;
OpUCHTAIMCH Ha NMPUMCHCHHE MAaTEMAaTHUYSCKHUX 3HAHWHA JUIA PEIICHUS 3aJa4 B
00JacTH OKpYyXXalIleld cpeapl, IUIAaHUPOBAHUS IIOCTYIIKOB M OICHKH WX
BO3MOJKHBIX ITOCIICJICTBHH JIJISI OKPY KAIOIIEH CPE/IbI.

[{leHHOCTH HAYYHOTO MTO3HAHUS:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOH IPAKTUKW, IOHMMaHHEM
MaTEeMaTHUECKOH HayKH Kak c]epbl UYeIOBEUECKOH JeAITeTbHOCTH, JTaloB &
pa3BUTHA W 3HAYMMOCTH JJISl Pa3BUTHs [HUBHIW3ALWHW; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTYpOW KakK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh TPOCKTHYIO W HCCIICOBATEIBCKYIO JIEATEIHHOCTh
WHIMBHUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro IMpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIMUSHbIMU OeUCTEUIMU.

1)  VYuueepcanvnvie  noznasamenvmvle  Oeiicmsus, — 0becneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
UCCIe008ameNbCKUX onepayutl, ymeHui pabomams ¢ uHgopmayuetl).

ba3oBrle 1ormueckue AeUCTBUS:

e BBIABIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpEJICICHUS]  TOHSATUH; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHUS W CpPAaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30BHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeYrs B (aKTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHUSX;
npemyiaraTh  KPUTEPUM  JUIA  BBISBJICHHS ~ 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTUH;



MIPOBOIUTH CaMOCTOSITEIIBHO JI0KA3aTeIhLCTBA MaTEeMaTHYECKUX
YTBEPXKACHUNA (MIPSMBIC U OT MPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
NPUBOJIUTH TMPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BHIOMpaTh Hawboee MOAXOMSAMUNA C y4ETOM
CaMOCTOSITEITLHO BBIJICTIEHHBIX KPUTEPHUERB).

bazoBrie nccnenoBaTeIbCKue JSHUCTBUS:

UCIIONIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCH], (PUKCUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHOe, (OpPMHUPOBATH  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHUE;

IPOBONUTH CaMOCTOSITEITEHO CIUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOIro
O0BbEKTa, SIBJIECHHUSA, NPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POpMYIHpPOBaTh 000OILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIENOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IMPOIECCAa, a TAKKE BbIIBUIATH
MPE/IMOJIOKEHNUS O €TO PA3BUTHUHU B HOBBIX YCIOBHUSAX.

Pabota ¢ undopmarmeii:

2)

BBISIBIIATE JNepumuThl MHPOpPMAINUU, TAaHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC W JJIS PEIICHUS 3a]a9H;
BBIOMpAaTh  WMHGOpPMAIMIO W3  HWCTOYHUKOB  Pa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTaBICHUS;
CTPYKTYpHpPOBaTh UH(OPMAIIHIO, IPEACTABISATH €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaAEKHOCTD uHdopmauu 1o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonuvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

ChOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCSL.
OO01ienue:

BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelleHus 3a/1a4ui, KOMMEHTHUPOBATh MOJyYECHHbIN PE3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1ae€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKa3bIBATh UJIEU, HAIleJIEHHbIE Ha MOUCK
pELICHMs; COINOCTABIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHaiiora, oOHapyXMBaTh pa3iMdyhe U CXOJCTBO IMO3ULHUN; B
KOPPEKTHOH popme popMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;



e TMpPEACTABIATh  PE3yJbTAThl  PEIIEHUS  3aJayd,  HKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3EHTAUU 1 0COOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

e IIOHMMAThb W  HCHOJb30BaTh  INPEUMYILIECTBA  KOMaHIHOM U
VHAMBUIYaJIbHON pa0OThI IPU pPELICHUH YUeOHBIX 3a/1a4; IPUHUMATh 1IEJIb
COBMECTHOHN JESITENBbHOCTH, IUJIAaHUPOBAThb OPIraHU3AIMIO0 COBMECTHOM
paboThl, pacrpenesTh BUABI padoT, JOrOBApUBATHCS, 00CYKIATh MPOIECC
U pe3ysbTatT paboThl; 0000MaTh MHEHUS HECKOJIBKHX JIFOJICH;

e YYacCTBOBATh B IPYMIIOBBIX (hopMax paboThl (00CykIeHusI, 0OOMEH MHEHHUIA,
«MO3TOBBIE MITYPMBD)» W UHBIC); BBINOJHITH CBOIO YacTb pabOTBl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHS C JPYTMMH YJ€HAMU KOMAaH/IbI;
OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Ynusepcanonvie  pezynamuenule Oelicmeus, obecneuusaiom
Gdopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranu3zanusi:

COCTaBJIATH IJIaH, AJITOPUTM PELLIEHUS 3a]1a4uM, BBIOUPATh CIIOCO0 pPEIIeHHUs C
y4€TOM HUMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEICHU ¢ YYETOM HOBOW MH(pOpMaIUu.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMU TIO3HABATENBHON pediIeKcMH KaK OCO3HAHMS
COBEPILIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAQJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJII IIpouecca H
pe3yibTaTa peleHuss MaTeMaTUYeCcKOn 3a/1auu;

e TMpPEABUACTH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUHU
3a/layd, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
OOCTOATENbCTB, JTAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBAThb COOTBETCTBHE pe3yjbTaTa ILEJIW U YCJIOBUIM, OOBSCHSTH
IPUYHHBl JTOCTHKEHUS WIM HEJOCTH)KEHHSI PE3YNbTaTOB JEATEIbHOCTH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHOro Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIH3a»
Ha YPOBHE CpPEIHEro oO0Iero oOpa3oBaHUsS JOJDKHO 00ECIeUMBATH JOCTHUKEHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KUIACC

YucJia 1 BLIYUCJICHUSA
OnepupoBaTh TMOHATUSAMHU: PAUUOHAIBHOE W JECUCTBUTEIBHOE YMCIIO,
OOBIKHOBEHHAsI M IECSITUYHASL IPOOb, MPOIEHTHI.



BeimonasaTh apudMeTHyeckue — omepandd ¢ palUOHATBHBIMH U
JNEUCTBUTENLHBIMHU YHUCIIAMHU.

BoInonHATh TPUOIMAKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYUCICHHM.

OnepupoBaTh MOHATUSMU: CTEMEHb C IIEJBIM IOKAa3aTesieM; CTaHJIapTHas
dopma 3amuMcu JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCII0JIb30BaTh MOAXOAANIYI0 (hOPMY 3aIMCH IEUCTBUTEIIBHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHTE€HC MTPOU3BOJIBHOTO YTJIA;
UCIIOJIb30BAaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIUH.

YpaBHeHHs U HEPABEHCTBA

OmnepupoBaTh MOHSATUSMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJOE,
palMoHaNbHOE, UPPALMOHATBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
ypaBHEHHUE;

BrimonHaTh 1npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHE YPAaBHECHUS.

BoinonHsaTh mpeoOpa3oBaHus IENbIX, PAIMOHAIBHBIX U HPPAlMOHATBHBIX
BBIDOKEHM W  pelaTb OCHOBHBIE THUIBI  IIE€JBIX, PAIlMOHAIBHBIX U
UppaLMOHATBHBIX YPABHEHUIN 1 HEPABEHCTB.

[IpuMeHsATh YypaBHEHUS M HEPABEHCTBA JIJIS PEIICHUS MAaTEMAaTHYECKUX 3a1ad
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKH U PealbHOU KU3HH.

MonenupoBaTh pealbHBIE CHUTyallMM Ha S3bIKE alreOpbl, COCTaBIIATH
BBIpQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJadyd, WCCIEAOBATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOphi.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: (YHKIHSA, CIIOCOOBI 3aMaHusi (QYHKIIMH, 00JIacTh
OTIpEJICICHUs] M MHOXKECTBO 3HaueHM (yHKIuu, Tpaduk GyHKIUHA, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh TOHATUSMU: HYETHOCTh W HEYETHOCTh (DYHKIMH, HYJIH
GyHKIUU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduky GyHKIMMA 715 pelieHUsT ypaBHEHUH.

Crtpouth M unuTaTh TpaduKu TUHEHHON (PYHKITMHU, KBAAPATUIHON (DYHKITUH,
CTETICHHOU (PYHKIIMH C IIEJIBIM TOKa3aTelieM.

Hcnons3oBaTh rpadukd (QyHKIME IS WCCIEIOBAaHMUS IPOIECCOB MU
3aBUCUMOCTEH TIPH PEIICHUH 3aJlad U3 JPYTMX y4EOHBIX MPEIMETOB M PEaIbHOMN
YKU3HHM, BBIpaXKaTh (hOpMYJIaMHU 3aBUCUMOCTH MEK]Ty BEITHUMHAMH.

Hauajia maTeMaTH4eCcKOro aHajmu3a

OnepupoBaTh TMOHATUSAMHU: ITOCJICIOBATEILHOCTh, apudMeTHUecKas W
reoMeTpUYEeCcKas IpOrpeccui.

OnepupoBaTh TMOHATUAMH: OECKOHEUHO YOBIBAIOIIAsg T'€OMETpUUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUHU.

3amaBaTh MOCIEA0BATEIIBHOCTH PA3IMYHBIMU CITOCOOAMH.



Hcnonp30BaTh CBOKWCTBA ITOCIEA0BATEIBHOCTEN U IIPOTPECCHN I PELICHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSMU: MHOXKECTBO, OIlEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Uil ONMCaHUs
pEaIbHBIX MPOLIECCOB M SIBICHUM, NpPU PEIICHUU 3ajad U3 JIpPYruX ydeOHbIX
IIPEIMETOB.

OnepupoBath  MOHATUSAMH: ONpPENEIICHHE,  TEOpeMa, CJIEICTBHUE,
J0Ka3aTeJIbCTBO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATHUSAMH: HATypAIbHOE, LEJNOE YHCIO; HCIOJIb30BAThH
IIPU3HAKH JIEJIMMOCTH LIENBIX YUCEN, PA3JI0KEHUE YUCIIAa HA TIPOCTHIE MHOKHUTEIH
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTENEM.

OmnepupoBaTh NOHATUAMHU: JOrapupM uuciaa, ACCITUYHBIE U HATypalbHbIE
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHaTh CBOMCTBA CTemeHM i NpeoOpa3oBaHUsl  BbIPAKEHUM;
OIIEPUPOBATh MOHATUSAMM: IIOKA3aTEIBHOE YPAaBHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHAT  mpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX JOrapugmsl;
ONEepUpPOBaTh MOHATUAMU: JOrapu(pMUUECKOE YpPaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JTIOTApU(MHUUECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpocTeENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHU U €€ PELICHUE;
WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

HaxoauTp penreHns: NpoCTEHIINX CUCTEM U COBOKYITHOCTEU PAIlMOHATBHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIDAXXECHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 33JayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM arapaTa anreOphl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUAMM: TEpUOAMYECKass  (QYHKUUSA, TMPOMENKYTKH
MOHOTOHHOCTH (YHKIIMM, TOYKM OJKCTpeMyma (yHKIUMU, HauOosbllee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha TPOMEXKYTKE; MCIOIb30BATh WX IS
UCCIEeI0BaHUS (PYHKIMH, 3aJaHHOUN rpaduKoM.

OnepupoBath MOHATUAMH: TpadUKH MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (QYHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N306paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpapuKy JTUHEHHBIX YpaBHEHHI
Y WCIIOJIB30BaTh UX I PELICHHs] CUCTEMBI JIMHENHBIX YPABHEHUM.



Hcnonp3oBath rpaduku (QYHKIUN A7 HWCCICIOBAHUS MPOIECCOB M
3aBHCHUMOCTEH U3 IPYTUX YUSOHBIX TUCITUTUINH.

Hauajia MaTeMaTH4eCKOr0 aHAJIHN3a

OnepupoBaTh MOHATUSIMH: HEMPEpbIBHAS (QYHKIHUS;, TPOU3BOIHAS (QYHKIIUU;
UCIIOJIb30BaTh TEOMETPHUSCKUN U (PU3UUECKHIA CMBICI POU3BOIHOM JIJIsl PEIICHUS
3amad.

HaxoauTs mpon3BOAHBIE DJIEMEHTAPHBIX (PYHKIIHIA, BBIYHCIISATH TPOU3BOTHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITHIA.

Hcronp30BaTh MPOU3BOAHYIO IS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTH
U DKCTPEMYMBI, TPUMEHSITh PE3yJIbTAThl NCCIIEIOBAHUS K TIOCTPOCHHIO TPa(UKOB.

Hcnonp30BaTh MPOM3BOAHYIO IS HAXOXKICHUS HAWIYYIIETO PEIICHUS B
MPUKJIATHBIX, B TOM YUCJIE COITMATbHO-9KOHOMUYECKHX, 3aa9ax.

OnepupoBaTh TOHATHSIMH: TEpBOOOpasHass W HWHTETPAT;, TOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICIT UHTETpaIa.

Haxonutb mepBooOpa3Hbie 3JEMEHTAPHBIX (DYHKITUI; BBIYUCISTH WHTErpaj
o ¢popmyne HeroTona—JIelOHuna.

PemaTte npukiagHbeie 3a7a4d, B TOM YHUCJIE COIMAIbHO-dPKOHOMHYECKOTO U
bu3nUecKoro xapakrepa, CpeJICTBaMi MaTeMaTHUYECKOTO aHaJK3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
MHosxecTBa palliOHAIBHBIX U
1 . P 14 0 https://resh.edu.ru
JeNCTBUTENBHBIX yKcen. PanionanbHbIe http://mathnet.spb.ru
YpaBHEHHUS U HEPABEHCTBA
Oyukiuu u rpaduku. CTeneHs ¢ HelbM https://resh.edu.ru
2 6 0 _
MOKa3aTeseM http://mathnet.spb.ru
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 0 https://resh.edu.ru
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA http://mathnet.spb.ru
o
4 OPMYIIH! T 29 0 https://resh.edu.ru
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHp ¢ palmOHaIbHBIM MTOKA3aTEIEM.
1 I b n 12 1 0 https://resh.edu.ru
okazartenbHas pyHkuus. [TokazarenapHbie http://mathnet.spb.ru
YpaBHCHHS U HEPABCHCTBA
JI .
5 HOFapI/IiMI/IquKa}I Pynicuits 12 0 0 https://resh.edu.ru
orapuMuUecKre ypaBHEHUS U http://mathnet.spb.ru
HEpaBEHCTBA
T
3 P H(; OHOM,le,TqueCKHe ymicih it 1x 9 1 0 https://resh.edu.ru
rpaduku. TpuroHOMeTpHUECKUE http://mathnet.spb.ru
HEpaBEHCTBA
. https://resh.edu.ru
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1 0 http://mathnet.spb.ru
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5 WuTerpan u ero npuMeHeHHsI 9 0 0 http://mathnet.spb.ru
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6 Cucremsl ypaBHEHUI 12 1 0 http://mathnet.spb.ru
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