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MNOSICHUTEJBHASA 3AIIUCKA

Pabouast mporpamMmma y4uebHOTO Kypca «Anredpa v Hadajaa MaTEMaTHYECKOTO aHaIu3a» 0a30BOTO ypOBHS 1j1si oOyJaroruxcs 10
—11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 TOCYJAPCTBEHHOTO O0Opa30BaTEIBHOTO CTaHAApTa CpPETHETO OOIIeTo
oOpa3oBaHmsl, ¢ yUETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUH, MPEABABIAEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHUIO, U TPaAUIINNA
poccuiickoro oOpa3oBaHus. Peanmzamms mporpaMMbl 00eCIieYMBACT OBJIAJICHUE KIIOYEBHIMH KOMIIETCHIIMSIME, COCTaBIISIONTUMHU
OCHOBY JUIS CaMOpa3BUTHUS W HEMPEPHIBHOTO 00pa30BaHUs, LEJIOCTHOCTh OOMIEKYJIbTYpPHOTO, JUYHOCTHOTO W IO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0yJAFOIIIIXCA.

HEJIN U3YUYEHUSA YYEBH

Kypc «Aunrebpa u Havana MaTeMaTUYECKOTO aHalIM3a» SBISETCS OAHMM M3 HaumOosee 3HAYUMMBIX B NPOrpaMMe cTapluei
IIKOJIbI, TIOCKOJIbKY, C OJAHOM CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIbHYIO 0a3y JUIsl M3yUEHUS BCEX €CTECTBEHHO-HAYUYHBIX
KypCOB, a C JIPYroil CTOpPOHBI, (POPMHUPYET JIOTHUECKOE U aOCTPAKTHOE MBILIUICHUE YYallMXCSd Ha YPOBHE, HEOOXOAMMOM JJIst
OCBOEHHMSI KypCOB MH(OpMATUKH, OOLIECTBO3HAHMS, WCTOPHH, CIOBECHOCTH. B paMkax HaHHOro Kypca ydaliuecs OBJIQJEBaOT
YHHUBEPCAIbHBIM S3bIKOM COBPEMEHHON HayKH, KOTopasi (POpMyJIMPYET CBOU JOCTUKEHUSI B MaTeMaTH4YecKon popme.

Kypc anreOpbl ¥ Hayan MaTeMaTHYecKOro aHajiu3a 3akKjaJbIBa€T OCHOBY /JISl YCIEHIHOI'O OBJIQJICHHS 3aKOHAMM (DU3HKH,
XUMHH, OMOJOTHH, TMOHMMAHUS OCHOBHBIX TEHACHIIMHA AKOHOMUKH W OOIIECTBEHHON J>XW3HH, TO3BOJIIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIOIB30BaTh MX B MOBCEIHEBHON XWM3HHU. B Toxe Bpems
OBJIaJIcHNE AaOCTPAaKTHBIMH ¥ JIOTHYECKH CTPOTUMH MAaTeMAaTUYECKUMHU KOHCTPYKIIUSIMH pa3BUBAE€T YyMEHHE HaXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATH MUCTUHHOCTH YTBEPKICHHS, UCIOJIb30BaTh OOOOIIEHUE W KOHKPETU3AIlMI0, a0CTparupoBaHUe U
aHaJIOTHIO, (POPMHPYET KpeaTUBHOE U KPUTUYECKOE MbIlIeHHe. B xone n3ydenust anreOpbl U Hadyajal MaTeMaTUYecKOro aHajlu3a B
CTapIIel IKoJe yJalrecs Moay4aloT HOBBIA ONBIT PEIICHUs MPUKIAJIHBIX 33/1a4, CAMOCTOSTEIbHOTO TOCTPOCHUS MAaTEeMaTHIECKIX
MOJIeTICll peaNbHBIX CHUTyallMid W WHTEPHpETalii TOJMYYCHHBIX pEIIeHUH, 3HAKOMSITCS C TpHUMepaMH MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN B MPUPO/IE, HAYKe U B HCKYCCTBE, C BHLAAIOIIMMHCI MaTEMaTHUECKUMH OTKPBITUSIMU M UX aBTOpPaMH.

Kypc obnagaer 3HAYUTENBbHBIM BOCIUTATENIbHBIM IOTEHIIMAIOM, KOTOPBIM pealn3yeTcss Kak d4epe3 ydeOHbI Marepual,
CIOCOOCTBYIOMUK (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U dYepe3 crenuduky ydeOHOH IesTeIbHOCTH, TpeOyromei
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH, MTPOIOJIKUTEIILHON KOHIIEHTPAIM BHUMAHUS M OTBETCTBEHHOCTH 3a TIOJyUYEHHBINH Pe3yJIbTarT.

B ocHOBe MeToMKM 00ydeHHsl anredpe v HauajaM MaTeMaTUYeCKOro aHaJIn3a JIEKUT EATEIbHOCTHBIA IPUHLIUI 00yYEHUSI.

Crpyktypa Kypca «Anrebpa M Hadajla MAaTeMaTHYECKOTO aHAIIM3a» BKJIIOYAET CIEAYIOLIUE COAEpKATeIbHO-METOINYECKUE
muHuK: «Yucna u BeIYMCIEHU», «OyHKIMH U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauanma matemarnueckoro aHamuzay,
«MHOXecTBa U JOruKay». Bce 0CHOBHbBIE COAEPKATENBHO-METOAUYECKHUE JTUHUM U3Y4YalOTCs HA NPOTSHKEHUU JBYX JIET 0Oy4YEeHHUs B



CTapuiey IIKOJIE, €CTECTBEHHO IONOJIHAA IPYyr JApyra M IOCTEIIEHHO HACBHIIAsACh HOBBIMM T€MaMHU M pasfenaMu. JaHHBIA Kypc
ABIISIETCS. MHTETPATUBHBIM, IOCKOJIbKY OOBEAMHSET B ceOe colepikaHhe HECKOJbKUX MaTeMaTWYeCKUX IUCLMIUIMH: anrelpa,
TPUTOHOMETPHUSI, MATEMATUUECKUI aHaIN3, TEOpUsi MHOXKECTB U Jp. [1o Mepe Toro kak ywamuecs OBaJeBatoT Bc€ Oosiee MUPOKUM
MaTeMaTUYECKUM ammapaToM, Y HHUX IMOCJIEI0BAaTEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHME CTPOUTh MaTEMaTHYECKYIO
MOJIeIb PEAIbHOM CUTyalluu, NPUMEHATh 3HaHUSA, MOJIYy4YEHHbIE B Kypce «Anredpa M Hadajla MAaTeMaTHYECKOro aHalu3ay, Ui
pEIICHUsI CAMOCTOSTENIbHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a]1aui, a 3aTEM MHTEPIPETUPOBATH MOTYyUYEHHBIN Pe3yJIbTaT.

CopepxarenpHO-MeTOIMYEeCKass JMHUSA «YuWcna W BBHIYMCICHUS» 3aBepiiaeT (POpMHpOBAaHHE HABBHIKOB HCIOIb30BAHUS
JNEUCTBUTENBHBIX YHUCEN, KOTOpO€ OBLJIO HAauyaTo B OCHOBHOW IKoje. B crapmield mikoie ocoboe BHUMaHHE YJeseTcs
(OpMUPOBAHUIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIUX B Ce€Osl MCIONB30BAaHME pa3iIMYHbIX (OopM 3amucu
NEUCTBUTEIBHOTO YHCJIA, YMEHHME pPAlMOHAJIBHO BBIIOJIHATH JEUCTBHAS C HHUMM, JAENATh IPUKUAKY, OLICHUBATh PE3YJIbTAaT.
OOyuaromyecs NoJy4aroT HaBbIKK MPUOIMAKEHHBIX BBIUMCICHUH, BHIITOJIHEHUS ACHCTBUI C YMCIIaMHU, 3alIMCAHHBIMU B CTaHIApTHON
(dbopme, UCTI0IB30BaHU MATEMATHUECKMX KOHCTAHT, OLIEHUBAHUS YU CIIOBBIX BBIPAKEHUN.

JIunust «YpaBHEHUsI U HEPABEHCTBA» PEATU3YETCs HAa MPOTSHKEHUN BCEro OOy4YeHUs B CTapllei IIKOJE, MOCKOJIbKY B KaXJIOM
paszziesie IporpaMMbl MPEIyCMOTPEHO PEUIEHHE COOTBETCTBYIOMIMX 3afad. OOydarommecs OBIAJEBAIOT PA3JIMYHBIMU METOJaMU
pEelIeHUs] LEJbIX, PAalMOHAIBHBIX, HUPPAUUOHAIBHBIX, MOKa3aTEeNbHbIX, JOTapUPMUYECKUX U TPUTOHOMETPHUUECKUX YpaBHEHUI,
HEpaBEHCTB U UX cucteM. [loydeHHbIe YMEHHS UCTIOIb3YIOTCS MPU UCCIIETOBAaHUN (YHKUUNA C MOMOUIBI0 TPOU3BOAHOM, PEICHUU
NPUKIAIHBIX 337a4 U 33Jlad Ha HAXOXKJCHHE HAauOOJbIIMX U HAaUMEHBIIMX 3HaueHUW QyHKuuM. JlaHHas colepkareiabHasl JTUHUS
BKJIIOUAET B ce0s Takke (OPMUPOBAHME YMEHUU BBINOJHATH pacu€Thl 1o (GopMysiaM, MpeoOpa3oBaHus LEJIbIX, palMOHAJIbHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHMH, a TAaK)K€ BBIPAKEHUH, COJeprKallMX CTeNeHW M Jiorapudmsel. braromaps
M3YUYEHUIO anreOpandyeckoro Marepuaa MPOMCXOAMUT JajbHEHIIee pa3BUTHUE AITOPUTMHUYECKOTO M aOCTPaKTHOTO MBIIIJICHUS
yyalmuxcs, (OpMHUPYIOTCS HaBBIKM JEAYKTHBHBIX pAacCyKI€HUM, padOThl € CHUMBOJIBHBIMU (hOopMamu, HpPeICTaBICHUS
3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BUJI€ PAaBEHCTB M HEPABEHCTB. AnreOpa npeziaraet 3¢ GeKTUBHbIC HHCTPYMEHTBI AJIs PELLICHUS
IIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIVISHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK S3bIKA HAYKH.

ConepxxarenbHo-MeToquYecKas TuHUSA « ODYHKIUU U Tpa@UKU» TECHO MEPEIIeTaeTCs C APYTUMH JTUHUSMU Kypca, TOCKOJIbKY B
KaKOM-TO CMBICIIE 3a/1a€T MOCJIEI0BATEIbHOCTh U3yUeHUs MaTtepuaia. M3ydyeHue cTeneHHoM, noKa3aTeabHou, JorapupMU4ecKon u
TPUTOHOMETPUYECKUX (YHKIMM, UX CBOMCTB U rpaMKOB, UCIOJIb30BAaHUE (PYHKIUN [Js pelieHus 3a1ad U3 JPYruxX y4deOHBIX
IIPEAMETOB U PEAIBHOM KU3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIN30M, TaK U C PELICHUEM YPaBHEHUN U HEPaBEHCTB. [Ipu
3TOM OOJIbLIIOE BHHUMAHHUE YAENAeTcs (POPMHUPOBAHUIO YMEHHsS BbIpaxaTb (OPMyJIaMU 3aBUCUMOCTH MEXKAY pa3IUuYHbIMU
BEJIMUMHAMU, MCCIEA0BATh IOJIYYEHHbIE (PYHKIMHM, CTPOUTHh MX rpaduku. Marepuan 3TOH coaep)KaTelbHOW JMHUM HALIEJIEH Ha
pa3BUTHE YMEHMN M HABBIKOB, MO3BOJSIOLUINX BBIPAKATh 3aBUCUMOCTH MEXy BEJIMYMHAMM B Pa3IMYHON (popMe: aHATUTHUUECKOM,



rpaduyeckoil u cioBecHo. Ero n3ydyenune cnocoOCTByeT pa3BUTHIO AITOPUTMHUUECKOTO MBIIIICHUSI, CIOCOOHOCTH K O0OOIICHUIO U
KOHKPETHU3AIH, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxarenpHast nuHUs «Hagama wmaremaTndeckoro aHajaW3a» IMO3BOJIIET CYHIECTBEHHO pACHIMPUTh KPYTr Kak
MaTEeMaTHYECKUX, TaK W TMPHUKIAIHBIX 3a/1a4, JOCTYIHBIX OOYYaroIIMMCS, ¥ KOTOPBIX MOSBISIETCS BO3MOXXHOCTH HCCIIEIOBATH M
CTpOUTHh Tpaduku QPYHKIHNA, OTIPEACIIATh UX HAUOOJBIINEe U HAUMEHBIITNE 3HAYCHHSI, BBIYUCIATH IUIOMAAN GUTYP U O0BEMBI Te,
HAXOJUTh CKOPOCTH M YCKOpEHHs mporieccoB. JlaHHas cojeprkaTelibHas JTUHHUS OTKPHIBAET HOBBIE BO3MOKHOCTH TMOCTPOCHUS
MaTEeMaTHUYECKUX MOJENICH peajbHBIX CUTyallud, HaXOXKJIECHUS HAWITYyYIlEero pPEeHIeHHs B MPUKIATHBIX, B TOM YHCJIE COLUAIBHO-
HPKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMU MAaTE€MaTHYECKOIO aHajlu3a CIIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
(opMaIbHO-IOIMUECKOr0 U KPEAaTUBHOIO MBILUICHUS, (POPMUPOBAHUIO YMEHUN PACIIO3HABATH MPOSBICHUS 3aKOHOB MATEMAaTUKU B
HayKe, TEXHUKE 1 UCKyccTBe. OO0ydaronuecs: y3HaloT O BBIIAIOIINXCS pe3ybTaTaX, MOJyYeHHBIX B XO/€ Pa3BUTH MaTeMAaTUKH Kak
HAyKH, U UX aBTOPaX.

CopepxarenpHo-MeTOIMYeCcKass JUHUS «MHOXECTBa M JIOTMKa» B OCHOBHOM IIOCBSIIIIEHA 3JEMEHTAM TEOPHUH MHOXKECTB.
TeopeTuko-MHOKECTBEHHbIE TMPEACTABICHUSI IPOHU3BIBAIOT BECh KypC ULIKOJIBHOM MaTeMaTHMKM M TpeiaraloT Hauoosee
YHHUBEPCAIbHBIN S3bIK, OOBEAUHAIOIINUN BCE pa3/eibl MaTEeMAaTHKU M €€ MPHJIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKHE
IUCIMIUTUHBI B eauHoe 1enoe. [1oaToMy BaKHO 1aTh BO3MOKHOCTH IIKOJIBHHKY MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMaTHKH U MCIIOIh30BaTh €T0 JUIsl BRIPAKEHUSI CBOMX MBICIIEH.

B kypce «AnreOpa u Hauajza MaTeMaTUYECKOrO aHAIM3a» MPUCYTCTBYIOT TAK)K€ OCHOBBI MAaTEMaTHUECKOTO MOJEINPOBAHMUS,
KOTOpBIE€ MPU3BaHbl C(HOPMHUPOBATH HABBIKM MOCTPOEHUSI MOJIETEH pealibHbIX CUTyalui, UCCIEI0BaHUS 3TUX MOJENIEN C MOMOIIbIO
amnmnapara ajare0pbl 1 MaTeMaTU4YEeCKOTO aHalln3a U UHTEPIIPETALMHU MTOJyYEHHbBIX pe3yIbTaToB. Takue 3a/1aHus BIUIETEHBI B KayKbIN
U3 Pa3JeNioB MPOrPaMMBI, IIOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCMOIB3YETCs AJIS PelleHus] MPUKIaHbIX 3a1ad. [Ipu pemennn
peaNbHBIX MPAKTUYECKUX 3a7a4 yJalluecs pa3BUBAIOT HAOIIOIaTEeIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIH30BaTh AHAJOTHI0, 0000IIaTh W KOHKPETHU3UPOBATh MpoOsiemy. JlesTenpbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAIHBIX 3a7]a4 OPraHU3yeTCs B IIPOLEcce U3YUEHHs BCEX TEM Kypca «Anredpa U Havyajia MaTeMaTHUYECKOTO aHaINu3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM mmiaHe Ha M3y4YeHHE Kypca aireOpbl W Havajdl MaTeMaTHYECKOro aHaju3a Ha 0a30BOM YpPOBHE OTBOJIUTCS 2 4daca B
Henento B 10 kiacce u 3 yaca B Henento B 11 kiacce, Bcero 3a aBa rojaa ooydenust — 170 gacos.



COJIEP)KAHUE
10 KJIACC

Yucia ¥ BIYMCICHUSA

Panmonaneupie ymcna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH, MPOLEHTHI, OCCKOHEUHBIE MEPHOAMYECKHE IPOOH.
ApudmeTrueckue onepanyy ¢ palloHaIbHBIMU YMCIAMHU, peoOpa30BaHUs YUCIIOBBIX BhlpakeHUl. [IpumeHenue apobeii u
IIPOLIEHTOB JUIsl pELICHUS NIPUKJIAJHbIX 3a7a4 U3 Pa3INUHbIX OTpaciiell 3HAHUW U PEabHOM KU3HU.

JeiicTBuTenbHBIE UKciia. PalimoHanbHbIe U UppalMOHAIbHBIE Ynciaa. ApU(METUYECKHUE ONepallii C ACHCTBUTENbHBIMU
yucnamu. [IpubnmxE€HHbIE BEIUMCIIEHNUS, TPaBUila OKPYTJICHUS, TPUKUKA U OLIEHKA Pe3ysibTaTa BRIYMCICHUH.

Crenensb ¢ uensiM nokasareneMm. CrangaptHas (opma 3amucu JeicTBUTENbHOrO yucia. Mcnons3oBanue noaxoasiein
(bopMbI 3anMCH JEHCTBUTENBHBIX YUCEN IJIS1 PELICHHS] MPAKTUYECKUX 3a/1a4 U MIPEICTAaBICHUS TaHHBIX.

ApudmeTrueckuil KOpeHb HaTypaibHOM cTeneHu. JlelicTBus ¢ apuMEeTHYECKUMU KOPHSMHU HAaTYpaJIbHOM CTENEHHU.

CuHycC, KOCMHYC ¥ TAaHT'€HC YUCJIOBOT0 apryMeHTa. APKCHHYC, apKKOCUHYC, QpKTaHT€HC YUCIOBOTO apIyMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxnaecTBa U TOXKIECTBEHHbIE TIPE0OpPa30BaHUSI.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpUUECKHE (DOPMYJIBI.

YpaBHeHuE, KOpeHb ypaBHeHUs1. HepaBeHCTBO, pellieHrEe HepaBEeHCTBA. MeTO1 HHTEPBAJIOB.

Pemenune uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPAaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTeMAaTUYECKUX 3aJa4 U 3a/1a4 U3 PAa3IMYHbIX 00JacTeil HAyKu U
pEabHOM KU3HU.

DYyHKIUN U TPAaPUKHU

OyHKIMs, crocoOsl 3aaanus GyHkiuu. ['paduk ¢pyaknuu. Bzaumuo o6paTabie QyHKIIHH.

Ob6mnacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHu# ¢yHkuuu. Hymn ¢ynkuuu. [IpomexxyTku 3HakonoctosiHcTBa. YETHBIE U
HEYETHbIE (PYHKIINU.

CrenenHas QpyHKLIHS C HaTypalbHBIM U IIeJIbIM NoKazareneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduk KOpHs N-oi
CTECIIEHHU.

Tpuronomerpudeckasi OKpy>KHOCTb, OIIPEICIICHHE TPUTOHOMETPUUYECKUX (PYHKIIMIA YHCIOBOTO apryMEHTA.



Hayana mareMaTH4ecKOIo aHaIU3a

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS TTOCIEAOBAaTEIbHOCTEH. MOHOTOHHBIE TIOCIIEI0BATEIHLHOCTH.

ApudmeTtnueckas U reomeTpuyeckas mporpeccuu. beckoneuHo yObIBaromasi reomerpudeckas mporpeccus. Cymma
OEeCKOHEYHO yObIBaroIIel reoMeTpuueckoil nporpeccun. @opMyia CIIOKHBIX MPOLEHTOB. Vcrnonap30BaHNE NPOTPECCUM IS
pELICHUS pealbHbIX 3a/1a4 IPUKIAJHOIO XapaKTepa.

MHoKecTBa M JIOTMKA

MHoOXecTBO, olepauuu HajJ MHOXecTBaMu. /narpammbl Oiinepa—BeHHa. [I[puMeHeHne TEeopeTUKO-MHOXKECTBEHHOTO
anmnapara Jiisl ONMCAaHMsl PeajibHbIX MTPOLIECCOB U SABJICHUM, PU PEIICHUH 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB.

Omnpenenenne, TeopeMa, CIEICTBUE, T0Ka3aTEIbCTBO.

11 KUIACC

Yucua ¥ BbIYMCICHUSA

Harypanpubie u nensie yncna. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

Crenenp ¢ paunoHaJIbHBIM ITOKa3aTeneM. CBONCTBA CTENEHMU.

Jlorapudm uncna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALUX JTOTapu(MBbI.

[IpeoOpazoBaHue BbIpaXKEHUH, COAEPKALUX CTETIEHH C PAIlMOHAIBHBIM MTOKA3aTeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucrteMbl TMHENHBIX YpaBHEHUN. PellieHne NpuKiaaHbIX 3a1a4 ¢ TOMOIIBI0 CUCTEMBI JINHENHBIX YPAaBHEHUI.

CucTeMbl U COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO0 MAaTEeMAaTUYECKUX 3aJ1ad U 3a7a4 U3 pa3Iu4HbIX oOjacTel
HayKHU U PEAIbHOW JKU3HU.

DOYyHKIUHN U TPAPUKHU

Oynkuus. Ilepuonnueckue pynkuuu. [IpomexyTku MOHOTOHHOCTH (PyHKUMU. MakCUMyMbl U MUHUMYMBbI (QyHKIUU.
Haubonbiiee n HauMeHblee 3HaueHne (QyHKLIUU Ha IPOMEKYTKE.

TpuronomeTrpudeckue QyHKIMH, UX CBONCTBA U TPaPUKH.



[ToxazarenbHast u norapudmuueckas GyHKIUU, UX CBOWCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GyHKIUHN AT peHICHHUs] YPaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonp3oBanue rpadukoB (GYHKIUN 7S HCCIEAOBAaHUS MPOIECCOB U 3aBHCUMOCTEH, KOTOPbIE BO3HHUKAIOT MPU
pELIEHNH 3a7a4 U3 JPYruX YUYEOHbIX NIPEAMETOB U peabHOM JKU3HH.

Hayana mareMaTH4eCcKOro aHAIU3a

HenpepriBHble QyHKIIMN. MeTOI MHTEPBAJIOB JUIsl PELICHNUS HEPABEHCTB.

[IpousBognas ¢pyukiuu. ['eoMmerprueckuii U GU3NYECKUN CMBICIT IPOU3BOIHOM.

[IpousBoaHbie 3yIeMEHTAPHBIX (yHKUUNA. DOpMyJIbI HAXOKIEHUS MPOU3BOJHON CYMMBI, MTPOU3BEAEHUS M YaCTHOIO
(hYHKITUH.

[IpumeHeHne NpON3BOAHOM K UCCIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTb M 3KCTpeMyMbl. Haxoxnenne HanOobIIiero
Y HAaUMEHBIIETrO 3HAYeHHsI (PYHKIIMU HA OTPE3KE.

[IpruMmeHenne TPOU3BOMHOM Uil HAXOXKICHHS HAWIY4IIEro pEelleHHs B NPHUKIAAHBIX 3aAadax, Uisl ONpeeTICHUs
CKOPOCTH Ipoliecca, 3aJaHHOTO (POPMYJION MM TpapUuKOM.

[TepBooOpaznas. Tabnuiia nepBooOpPa3HBIX.

WNuterpan, ero reomerpudeckuii u pu3ndeckuii cMpicil. Berancienue narerpana no gopmysie Hetorona—Jleitoauna.



IHNIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yudeOHOro mpenmera «MaTeMaTuKa» JOJDKHO OOecnedrBaTh JOCTHKEHHWE Ha YPOBHE CPEOHEro OOIIero
00pa30BaHuUsl CIECIYIOMNX JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS POrpaMMbl yUeOHOT0 peameTa « MaTemMaThKay XapaKTepU3yTCs:

I'pasxtancKO€ BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU OOYYaIOIIErocsl KaKk aKTUBHOIO M OTBETCTBEHHOI'O WJIEHA POCCHUHCKOIO
oOl11ecTBa, NPEICTaBIEHUEM O MAaTEMaTUYECKMX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHHI, MPOLEAYp
Ipa)/IaHCKOro oO01ecTBa (BBIOOpPHI, OMPOCHl W Mp.), YMEHHUEM B3aUMOJECHCTBOBATH C COLMAIBHBIMH HHCTUTYTaAMHU B
COOTBETCTBHUM C UX PYHKUMSIMU U HA3HAYECHHUEM.

[TarproTryeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON T'Pa)KIAHCKOM MIACHTUYHOCTH, YBAXKEHHUS K MPOILUIOMY M HACTOSAIIEMY POCCHUUCKOU
MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHIKEHUAM POCCHMCKMX MAaTEMAaTUKOB W POCCUUCKOM MaTEeMAaTHYECKON
IIKOJIbI, K HUCIIOJIb30BAHUIO 3TUX JOCTHKEHHUH B IPYrUX HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKHU.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HaHUEM JTYyXOBHBIX LIEHHOCTEW pOCCUICKOTO HApoa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO CO3HAHUSA, 3TUYECKOIO
IIOBEJICHMS, CBSI3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM AOCTH)KEHUM HAYKHM M JEATEIBHOCTBI) YUYEHOI'O; OCO3HAHUEM
JIMYHOTO BKJIA/a B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIErO.

DcTeTHYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHpY, BKIIOUas O3CTETHKY MaTeMaTHUYECKUX 3aKOHOMEpHOCTeW, OOBEKTOB, 3ajady,
pELIEHN, PacCy ACHUI; BOCIPUUMYUBOCTHIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JINYHbIX BUJIOB HCKYCCTBA.

dusznyecKkoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MAaTeMaTUYeCKHE 3HAHUS B MHTEpecax 3J0pOBOro M 0Oe3omacHoro odpasa
’KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTAaHUE, COANAHCUPOBAHHBIA PEXHUM 3aHATHI U
OTIpIXa, peryjaspHas (Qu3nyeckass AaKTUBHOCTb); (PU3UUYECKOIO COBEPILICHCTBOBAHMS, IPU 3aHATUSAX CIIOPTUBHO-
03J0POBUTENBHON AEATEIBHOCTHIO.

TpynoBoe BocniuTanue:



TOTOBHOCTBIO K TPYyJdy, OCO3HAHHEM LIEHHOCTH TPYJOJIIOOUS; MHTEPECOM K Pa3NuyHbIM chepam mpodeccCHOHaATBHON
JESITEIbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOM M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOp OyAyleil
npoecCUM U Peanu30BbIBATH COOCTBEHHBIC JKU3HEHHBIE IUIaHbl; TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHYECKOMY
0o0pa3oBaHHIO M CaMOOOPA30BAHMIO HA MPOTSHKEHUH BCEM JXKU3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B PEIIEHUU
IIPAKTUYECKUX 3a/1a4 MATEMATUYECKOW HAIIPABIECHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

Cc(OPMHUPOBAHHOCTBIO JKOJIOTMYECKOM KYJIbTYPhl, IOHUMAHUEM BJIMSHHUS COLMAIBHO-3KOHOMHYECKHX IPOILIECCOB Ha
COCTOSIHME IIPUPOIHOM U COLMAIIBHOM Cpellbl, OCO3HAHUEM IJI00AIBHOIO XapaKTepa dKOJOTHYECKUX MPOOJIeM; OpUEHTaUEH
Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUW JIJIs1 pEelIeHUs 3a/1a4 B 00JACTH OKPY’KAOIIEH CpeJibl, INIAHUPOBAHUS MOCTYIKOB U
OLIEHKH MX BO3MOXHBIX IMOCIEACTBAN I OKPYKAIOWIEH CPEJIbI.

IenHocTH HAYYHOIO ITO3HAHUA:

c(OPMHUPOBAHHOCTHI0 MUPOBO33PEHHUSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU U OOIIECTBEHHOM
MPAKTUKH, MOHMMAaHWEM MAaTeMAaTHYECKOW HAyKh Kak c@epbl YeIOBEYECKOW MAESTENbHOCTH, ATAllOB €€ pa3BUTHS U
3HAYMMOCTH JUI Pa3BUTHS HUBUIN3ALMH; OBIAJACHUEM S3BIKOM MAaTEMaTUKU U MATEMAaTUYECKOW KYJIbTYPOM KaK CpeICTBOM
ITI03HAHUS MUPA; TOTOBHOCTBIO OCYILECTBIIATH IIPOCKTHYIO U UCCIIEIOBATENBLCKYIO AEATEIbHOCTD HUHANBUAYAIBHO U B IPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeMETHBIC PE3yJIbTaThl OCBOCHHS IMPOrpaMMBl ydeOHOTO mpeaMera «MaTeMaThkay XapaKTCPH3YHOTCS
OBJIAJICHUEM YHUBEPCATbHBIMU HO3ZHABAMETbHOIMU OCUCMBUIMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OelCMEUIMU,
VHUBEPCAIbHLIMU Pe2YTISIMUBHBIMU OetiCMBUIMUL.

1) Vhueepcanvhvie nosmasamenvhvle oeticmeus, obecnedusaiom Gopmuposanue 6a308blX KOSHUMUBHBIX NPOUECCO8
ooyuarowuxcs (0ceoenue Memooos8 NO3HAHUSA OKPYIHCAIOWe20 MUpa,; NPUMEHeHUe JI02ULEeCKUX, UCCIe008AMEeNbCKUX Onepayul,
YMeHull pabomams ¢ uH@opmayueti).

bazoBrie JorHYecKue ICUCTBUS:

e BBUBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHUECKUX OOBEKTOB, MOHSATHMA, OTHOIICHHHA MEXIy
MOHITHSIMH, (OPMYJIUPOBATH ONPEACICHUS TOHATHN; yCTaHABIMUBATH CYIISCTBEHHBIA MPH3HAK KIACCU(PUKAINH,
OCHOBaHUS JIJIs1 000OIICHUS ¥ CPaBHEHHUS, KPUTEPHH ITPOBOAMMOIO aHAJIH3a,

e BOCIPHHHMATh, (POPMYJIMPOBATH M MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIBHBIC M OTPHUIATCIbHBIC, SAMHHYHBIC,
YJacTHBIC U 00IINE; YCIIOBHEIC;



e BBIBJSITh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpPEYMS B (aKkTax, MAaHHBIX, HAOIIOICHUSIX U
YTBEPKJICHUSX; TIpeIaraTh KPUTSPHH VISl BBISBICHUS 3aKOHOMEPHOCTEH M IIPOTHBOPCUHIA;

e JIeJIaTh BBIBOJALI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HWHIYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIOUCHUH 10 aHAJIOTUH;

e TMPOBOJWUTH CAMOCTOSTEIHLHO JIOKA3aTeIhCTBA MATEMATHUYECKHX YTBEPKIACHHHA (MpsSMbIE W OT TIPOTHUBHOTO),
BBICTPAaMBaTh apryMEHTAIUIO, TIPUBOANTH MPUMEPHl M KOHTPIPUMEPBI, 0OOCHOBBIBATh COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL,

e BBIOMpaTh CHOCOO pelIeHHs] y4eOHOU 3adadd (CpaBHUBATh HECKOJBKO BAapHUAHTOB PEIICHUsS, BHIOMpATh Hambojee
MTOIXO/ISIIIANA ¢ YIETOM CaMOCTOSITEITEHO BBIICICHHBIX KPUTECPHUEB).

ba3oBbie nccienoBaTeIbCKUE ACHCTBUS:

e HCIOJb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HHCTPYMEHT MO3HAHUS; (POPMYIIMPOBATH BOIPOCHI, (PUKCUPYIOIITHIE
IPOTUBOpEYHE, MPOOJIEeMy, yCTaHABIMBATh MCKOMOE MU JIaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apTyMEHTHUPOBATH CBOIO
MO3UIINIO0, MHCHHE,

e TMPOBOJNUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCICAOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTEMaTU4YECKOro OOBEKTa, SIBJIICHUS, MPOIIECCA, BBHISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
POLIeCCaMU;

e CaMOCTOSITEILHO (OPMYJIHMPOBATH OOOOIICHUS W BBIBOJBI IO pe3yJibTaTaM IPOBEIEHHOTO HAOIOACHUSA,
MCCJICIOBAHMS, OIEHUBATH IOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAK)KE BBIIBUTATH MPEATIONOKECHHUS O €T0 Pa3BUTHU B HOBBIX
yCIIOBHUSIX.

PaboTa ¢ uadopmarnueii:

e BBIABIITH AePUIIUTHI HHOOPMAIUH, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA HA BOIPOC U JIUIS PEIICHUS 3aa4H;

e BBIOMpaTh WHPOPMAIMIO W3 MCTOYHUKOB paA3IMYHBIX THUIIOB, AaHAJIM3UPOBaTh, CHCTEMATHU3UPOBATh U
UHTEPIPETUPOBATH MHPOPMAIIMIO PA3TMYHBIX BUIOB U (DOPM TIpeICTaBICHUS;

e CTPYKTypHUpOBaTh WH(MOPMAITUIO, IPEACTABIATH €€ B pa3IMYHBIX (hopMax, WIUTFOCTPUPOBATH Tparueck;

e OIICHUBATh HAJIEKHOCTH HHPOPMAIIMH 110 CAMOCTOATEIHLHO CPOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvuvie KomMMyHuKamuehnvle Oelcmesus, 00ecnedusaom CcooOpMUpPoOSAHHOCMb COYUAIbHBIX HABLIKOS

00YYAOUUXCHL.

OO0uienue:



BOCIIPUHUMATh M (OPMYJIHPOBATH CYXKJEHHUS B COOTBETCTBUU C YCJIOBHSMHU M IIEJISIMH OOIICHHUS, SICHO, TOYHO,
IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO X0y pEelIeHUs
3a/1ayu, KOMMEHTHUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B XOJ€ OOCYXXIEHHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMbl, MPOOJIEMBbI, pEIIaeMOW 3a1ayd,
BBICKA3bIBaTh WJECH, HAICJICHHbIE HA MOWCK PEUICHHUS; COMOCTABISAThH CBOU CYXKACHUS C CYXICHUSIMH JPYTUX
YYaCTHUKOB JIMajora, OOHApy>KMBaTh pa3jiM4he WU CXOJCTBO IMO3WIMKI; B KOpPpEeKTHOU (opme (opmynnupoBaTh
pa3HOIJIaCHsl, CBOU BO3PAKEHUS;

MIPEACTABIISATh PE3ybTaThl PEIICHHsS 3a7aud, YKCIIEPUMEHTA, MCCIICTOBAHUS, TIPOEKTA; CAMOCTOSTEIHLHO BBHIOMPATH
dbopmaT BBICTYIUIEHUS ¢ YYETOM 3aj]1ay IPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPUH.

CoTpyITHUYECTBO:

MOHUMAaTh M MCIOJIB30BaTh NMPEUMYIIECTBA KOMAHIHOW U MHIUBUIyaIbHOU PabOThI MPHU PEIICHUH Y4eOHBIX 3a/1a4;
IPUHUMATH 11€JTb COBMECTHOM JIEATEIbHOCTH, TUIAHUPOBATH OPTAaHU3AIMI0 COBMECTHOM paOOThI, paclpeieisiTh BUIbI
paboT, 10roBapuBaTHCs, OOCYkKIATh MPOIIECC U PE3YIbTAT padOThI; 00001IaTh MHEHUS HECKOJIBKUX JIFOCH;
y4acTBOBaTh B TPYMNIOBBIX (opMax padoThl (0OCYXJAeHUS, OOMEH MHEHUM, «MO3TOBBI€ IITYPMBI» U HUHBIC);
BBITIOJIHATH CBOIO YacTh paOOThl M KOOPJIMHUPOBATH CBOU JCUCTBUS C JAPYTMMH YICHAMH KOMAaHIbI;, OIICHUBAThH
KaueCTBO CBOETO BKJIaJla B OOIIMN MTPOYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUS.

3) Vhusepcanvuvie pecynamugnsle Oelicmausi, obecneuugarom Gopmuposaniue CMolCI08bIX YCMAHOBOK U HCUSHEHHBIX
HABLIKOG TUYHOCTU.
Camoopranuzanusi:

COCTaBJISITh IIJIaH, aJTOPUTM peIIeHUs 3aJa4yd, BHIOMpPATh CHOCOO pemieHUs ¢ y4€TOM HMMEIOIIUXCS PECypCcoB H

COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEUICHUN ¢ YYETOM HOBOW MH(pOpMaIUK.
CaMOKOHTPOJIB:

BJIQJIETh HABBIKAMU TIO3HABaTENbHOW pPEIECKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUUA W MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3YJHTATOB; BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIecca U pe3yJibTaTa PEIICHUs
MaTeMaTHYCSCKOM 3a/1auH;

MPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUM 3aJa4d, BHOCUTh KOPPEKTUBBI B JIEIATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSTENIbCTB, JaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yjIbTaTa I M YCIOBUAM, OOBSCHATH NMPUUMHBI JOCTIKCHHUS WM HEIOCTIKCHUS
PE3yIBTATOB JIEATEILHOCTH, HAXOAUTH OIINOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI



OcBoenue yueOHOro Kypca «Anredpa 1 Hauajaa MaTEMaTUYECKOr0 aHaJIM3a» Ha YPOBHE CPEHEro 00111ero oopa3oBaHus
JOJHKHO 00ECTIeunBaTh JOCTHKEHHE CICIYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBaTh NOHATUAMU: PAIMOHAIBHOE U JCHCTBUTEIBHOE YUCII0, OOBIKHOBEHHAS U IECATUYHAS APOOb, MPOIECHTHI.

BrinonasaTs apudmeTrndeckue onepanuu ¢ paroHaTIbHBIMU U IEUCTBUTEIIbHBIMU YUCIIAMH.

BrinonHaTs npuOamKEHHbIE BBRIUUCIICHUS, UCTIONB3Ys MpaBWiia OKPYTJICHUS, JIeJlaTh MPUKUIKY U OLICHKY pe3yJsibTaTa
BBIUYHUCJICHUU.

OnepupoBarh MOHSATUSAMU: CTEIEHb C LEJIBIM IOKa3aTeleM; CTaHAapTHas (opma 3amucu JACHCTBUTEIBHOTO YHUCIIA,
KOpPEHb HATypajbHOM CTEMEeHW; HCIOJIb30BaTh MOAXONAIIYI0 (OpMYy 3amucu JCHCTBUTEIBHBIX YHCEN [UJIS PEIICHHUS
MPAKTUYECKUX 3a71a4 U MPEJICTABICHUS JaHHBIX.

OneprpoBaTh NOHATUSAMU: CHHYC, KOCUHYC W TaHT'€HC MPOM3BOJIBHOTO YTJIA; MCIOJIB30BATH 3aIIUCh MPOU3BOJIBHOTO
yIJia uepe3 oOpaTHbIE TPUTOHOMETpUYECKUE (DYHKITUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSIMU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO; LIEJIOE€, PAIMOHAIBHOE, UPPALIMOHAIIBHOE YPaBHEHHUE,
HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

Brinonuats npeoOpazoBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUHN U periaTh TPUTOHOMETPUUYECKUE YPABHEHUS.

BrinonHsaTh TIpeoOpa3oBaHusl LEIbIX, PANMOHAIBHBIX W WPPANMOHAIBHBIX BBIPAXKEHUN W pEIIaTh OCHOBHBIC THIIBI
LEJIbIX, PAlMOHAIIBHBIX U UPPALIMOHAIBHBIX YPABHEHHU U HEPABEHCTB.

[IpuMeHATh ypaBHEHHUS 1 HEPABEHCTBA IS PEIICHUS MaTeMaTHUEeCKUX 3a1a4 M 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKH U
pEabHOM KU3HU.

MopenupoBaTh peajbHbIe CUTYyaIluU Ha SA3bIKE alreOphl, COCTABIAThH BRIPAKCHUS, ypaBHEHUS, HEPABEHCTBA 10 YCIOBUIO
3aJ1auu, UCCIIEIOBATh TOCTPOSHHBIE MOJIEIIH C UCIIOIH30BAHMEM arlapaTa ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBarh MOHATUSAMU: (DPYHKIMS, CHOCOOBI 3a1aHusd (DyHKIMH, 00JIacTh ONpENeNeHUsT U MHOXKECTBO 3HAUYCHUU
dbyHKIUU, TpaduK GYyHKIMH, B3aUMHO 0OpaTHbIE (DYHKITUH.

OnepupoBaTh MOHATUAMU: YETHOCTh M HEUETHOCTH (DYHKLUU, HYJIU (DYHKIIMH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKUNN A pELICHUS] YpaBHEHHIA.



Ctpouts M uMTaTh TpapUKKA JUHEHHOW (QYHKIMM, KBaApPaTUYHOW (PYHKIUH, CTENEHHONM (YHKIHUU C LENbIM
IIOKA3aTEeJIEM.

Hcnonp3oBath rpaguku GyHKUIUN AJI1 UCCIENOBAHUS MPOLECCOB M 3aBUCUMOCTEHM NpHU PEIIEHUU 3a1ad U3 APYTUX
y4eOHBIX MPEIMETOB U PEATbHON KU3HU; BRIpAXaTh (POPMyIaMH 3aBUCUMOCTU MEXKTy BEIIMYMHAMH.

Havana mareMaTH4ecKOro aHaIU3a

OnepupoBaTh NOHATHIMHU: I1OCIEI0BATEILHOCTD, apU(PMETHUECKAsA U TEOMETPUYECKAsS IPOIPECCUH.

OnepupoBaTh MOHATHAMHU: OECKOHEYHO yOBbIBarollasi T€OMETpUYECKasi MPOrpeccusi, cyMMa OECKOHEYHO YyOBbIBAIOLIEH
r€OMETPUYECKON MTPOTPECCHH.

3aiaBaTh NOCIEAOBATEIBHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEN U MIPOTPECCUI [T PEIICHUS PEAIBHBIX 3a/1a4 MPUKJIATHOTO XapaKTepa.

MHoKecTBa M JIOTMKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapaT JiJIsl ONMHUCAHMS PEalbHBIX MPOLECCOB M ABJICHHUN, IPH PEIICHUH
3a/1a4 U3 JpYrux y4eOHbIX MPEIMETOB.

OnepupoBaTh MOHATUAMHU: OIIPEAEIIEHNE, TEOPEMA, CIEICTBUE, 1OKA3aTEIbCTBO.

11 KUIACC

Yuciaa 1 BbIYUCIEHUSA

OnepupoBaTh NOHATUSIMHU: HATYPAJIBbHOE, 1IEJI0€ YUCIIO; UCMOJIb30BaTh MPU3HAKU ICIIMMOCTH LIEJIBIX YACEI, PA3JI0KEHNE
YHCJIa Ha TPOCTHIE MHOYKUTENM JJIs1 PEUICHUS 3a/1a4.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OmnepupoBaTh MOHATUAMHU: JIOTApU(DM YUCITA, TECATUYHBIC U HATypAJTbHBIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHU JIsSI MPeoOpa30BaHus BHIPAKESHUIM; OTIEPUPOBATH MOHATHUAMU: TTOKA3aTEeIbHOE YPaBHEHHE
Y HEPABEHCTBO; PEIIaTh OCHOBHBIC TUIIBI ITOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BemonHaTe nmpeoOpa3oBaHus BBIPAKCHUH, COJEpIKANIUX JIOTapu(pMBbl; ONEPHUPOBATH MOHATHIMH: JIOTAPU(PMHIECCKOS
ypaBHEHHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUITHI IOTAPU(MHUUECKIX YPAaBHEHUI 1 HEPABCHCTB.

Haxonute pemenns: npoCTEeUINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MNOHATUSIMHU: CHUCTEMA JIMHEHWHBIX YPAaBHEHUM U €€ pEIICHUE;, MCIOJIb30BaTh CHUCTEMY JIMHEHWHBIX
YpPaBHEHU JIsl pEIICHUS MPAKTUYECKUX 3a]1a4.



HaxoauTe pemenus npocTenmmx CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX YPAaBHEHUU U HEPABEHCTB.

MonennpoBaTh peajibHble CUTYyallu Ha SI3bIKE anreOpbl, COCTABIISATh BBIPAXKECHUS, YPaBHEHUsI, HEPABEHCTBA U CUCTEMBbI
IO YCJIOBUIO 33J1a4M, UCCIIE0BATh IOCTPOCHHBIE MOJIENIN C UCTIOIb30BAaHUEM alllapara ajareopsl.

DOYyHKIUHU U TPAPUKHU

OmnepupoBaTh MOHIATUAMU: TEpUOANUYECKas (YHKIUS, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMM, TOYKH 3KCTpEeMyma
¢yHKuM, HanOoJIblIee M HAUMEHbIIIEE 3HaUEHUS (PYHKLMU Ha IPOMEXKYTKE; UCIOJIb30BaTh UX JJI UCCIIEN0BaHUs (DyHKLNUH,
3aJJaHHOU IpaUKOM.

OnepupoBaTh TOHATUSIMH: TpaUKH TOKA3aTENbHOM, JOTapUIMUUYECKOM U TPUTOHOMETPUYECKHX (YHKIIHII;
M300pakaTh UX HA KOOPAMHATHOM IJIOCKOCTH M MCIOJIb30BATH JIJISl PEILICHUS YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM MIIOCKOCTH T'paUKK JTUHEHHBIX YPABHEHUHN U UCIIOJIB30BATh UX JJIS PELICHUS] CUCTEMBI
JIMHENHBIX YPABHECHUM.

Hcnone3oBathk rpaduku GyHKIKN AJ1 UCCIETOBAHMS POLIECCOB M 3aBUCUMOCTEN U3 JPYTUX YUEOHBIX JTUCLUILINH.

Hayajia MaTeMaTH4eCKOro aHaIM3a

OnepupoBarTh MNOHATUSMH: HENPEPbIBHAS (YHKUHSA;, NPOW3BOAHAS (YHKUMH; HCIOJIb30BaTh T'€OMETPUYECKUU U
(bU3UYECKU CMBICI TPOU3BOIHOMN JUIsl pEIICHUS 3a/1a4.

HaxoauTh Npou3BOJAHBIE 3JEMEHTAPHBIX (YHKIMM, BBIYUCIATH NPOU3BOAHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO
(GyHKITUH.

Hcnonb30BaTh MPOU3BOAHYIO JUJISl MCCIIENOBAaHUA (DYHKIIMM HA MOHOTOHHOCTH U 3KCTPEMYMbI, IPUMEHSTh PE3YJIbTaThI
MCCJIEIOBAHMS K TOCTPOEHUIO IPAPUKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKICHMS HAWIY4YILETO PELICHHs B NPUKIAAHBIX, B TOM YHCIIE COLMAIBHO-
HDKOHOMMYECKHX, 3aa4ax.

OnepupoBath MOHATUAMMU: IEPBOOOPA3HAsT U HHTETPAJT; IOHUMATh FT€OMETPUUYECKUIA U (PU3NYECKUN CMBICI UHTETpaIa.

Haxonuth nepBooOpa3Hble 3JIeMEHTAPHBIX (DYHKIIMI; BRIUUCIATH HHTErpai no popmyne Herotona—JIeionuna.

Pemate npukiiagHbie 3aJadd, B TOM YHUCJE COLMAIBHO-3KOHOMUYECKOTO M (PU3UYECKOT0 XapakTepa, CpeACTBaMU
MaTeMaTUYECKOr0 aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Kontpoapueie  Ipaxkruueckue o0pa3oBaTe/bHbIC
padoThI padoThbI pecypenI
MHokecTBa palMOHAJIBHBIX U
1 JIIEWCTBUTENILHBIX uncell. PalmonansHeIe 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oyuknun 1 rpadukn. CTEneHb C MeIbIM 6
[OKa3aTeieM
3 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18 1
HppanmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmyiibl
4 TPUTOHOMETpUH. T pUroHOMETpHUUECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTeabHOCTH ¥ IPOIPECCHH 5
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJTACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/m NPOrpaMMmblI Bcero Kontpoarmpie  Mpaxrueckue o0pa3oBaTe/IbHbIE
padoThbI padoThI pecypenr
CreneHb ¢ paliMOHAIBHBIM TIOKA3aTEIEeM.
1 [TokazarensHas Qpynkius. [TokazarenbHbIe 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapugmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTrpuyeckue GyHKIUH U UX
3 rpaduku. TpuroHoMeTpuiecKue 9 1
HEpaBEHCTBA
4 [TponsBoanas. [Ipumenenue nponsBoaHON 24 1
S) Wurerpan u ero npuMeHeHus 9
6 CucreMsl ypaBHEHUH 12 1
7 HatypanbHble 1 1ienblie grcia 6
8 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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