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MOSICHUTEJIbHAS 3AITUCKA

PaGouvast mporpamma yueOHOTO Kypca «Anredpa U Hadajla MaTeMaTHIECKOTO
aHanmu3a» 0azoBoro ypoBHs mis obydwarormuxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe DeepanbHOTO rOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHHMIA,
NPEIbSIBISEMBIX K MAaT€MaTUYeCKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpazoBanusi. Peanmsanmst mporpamMmbl 0OECTIEUMBACT OBJIAJICHHE KIFOYECBBIMH
KOMIIETCHIIMSIMH, COCTABJISFOIIMMUA OCHOBY JUISI CAMOPA3BUTHUSI U HEMPEPHIBHOTO
o0Opa3oBaHMs, ETOCTHOCTh OOIIEKYJIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUA JUYHOCTH OOYJAFOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTH4YECKOTO aHANIM3a» SIBISETCS OJAHUM U3
HauOoyee 3HAYMMBIX B MPOTrpamMMe CTapIIed IIKOJbI, MOCKOJbKY, C OIHOU
CTOPOHBI, OH OO€ECIEeYnBAET HMHCTPYMEHTANbHYIO 0a3y nJsi HU3y4yeHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroll CTOPOHBI, (POPMUPYET JIOTUUECKOE U
abCTpakTHOE MBIIIJICHHE Yy4YalluXcsi Ha YPOBHE, HEOOXOAMMOM Jii OCBOCHUS
KypcoB HH(OpPMATHUKH, OOIIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMeCcs OBJIaJE€BAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HAyKHu, KOTopas (popMyJIMpyeT CBOU JOCTHXKEHHSI B MaTEMaTHUYECKOM opMme.

Kypc anreOpsl n Hauan MaTeMaTHUYEeCKOro aHalu3a 3aKjIa/IbIBa€T OCHOBY JJIS
YCHEIIHOTO OBJIAJEHUS 3aKOHaMH (U3MKH, XUMHUH, OHOJIOTUH, TMOHHUMAHUS
OCHOBHBIX TEHJICHIMH 5SKOHOMHKM M OOIIECTBEHHOW JKM3HH, IO3BOJISIET
OpUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEAHEBHOM XU3HU. B TOXE BpeMs OBIIAJICHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHYECKHMMH KOHCTPYKLHUSIMU
pa3BUBAaeT YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTD
YTBEPKACHMSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3alnIo, abCTparupoBaHue u
aHaJOTruI0, POPMHUPYET KPEaTUBHOE U KPUTHUUYECKOE MbIlUIeHHEe. B xone uzydeHus
anreOppl M Havyajl MAaTEMaTHYeCKOro aHaju3a B CTaplied IIKoJe Yyyalluecs
NOJIy4atOT HOBBIM OMNBIT PELICHHUS MPUKIAJHBIX 3a4a4, CaMOCTOSITEIIBHOIO
NOCTPOEHUSI MaTEMaTUYECKUX MOJENEH pEaIbHbIX CUTyalud W HHTEpIpeTaluu
MOJYYEHHBIX  PEIICHWH, 3HAKOMATCA C  OpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MPUPOJE, HAYKE M B HCKYCCTBE, C BBbIJAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc obnagaer 3HAUMTENbHBIM BOCIUTATENbHBIM MOTEHIMATIOM, KOTOPBIN
peanusyeTcsi Kak 4epe3 y4eOHbI maTepuan, CoCOOCTBYIOMIMNA (OPMUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHMS, TaKk M dYepe3 creuuuky ydeOHOH IesTeabHOCTH,



TpeOyromeit CaMOCTOATEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEILHON
KOHIIEHTPAllMM BHUMAHWs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBIN PE3YJIbTAT.

B ocnoBe metomuku oOydenus anreOpe M HadajgaM MaTeMaTUYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMUSL.

Crpykrypa Kypca «Anredpa 1 Hayana MaTeMaTUYECKOTO aHAJIN3a» BKIOYAeT
CIEAYIOUIME COAEPKATENbHO-METOANYECKNE JIMHUM: «Yucila W BBIYHUCICHUS,
«Dyukun  u - rpadukm», «YpaBHeHHMS U HepaBeHCTBa», «Hauwama
MaTeMaTU4ecKoro asHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE
COZIEPXKATENBHO-METOAMYECKUE JIMHUM H3Y4YalOTCsl HAa IPOTSHKECHUM JIBYX JIET
oOy4eHHusl B CTapllel ILIKOJE, €CTECTBEHHO AOIOJIHAS APYT JIpyra U MOCTEIEHHO
HAChIIAsCh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIM Kypc  SABISIETCS
UHTETPaTUBHBIM, IIOCKOJIbKY OOBEIuHsEeT B cebe coiepKaHue HECKOJIbKUX
MaTeEMaTHUYECKUX JAUCLHUILUIMH: alreOpa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaJIN3,
Teopusi MHOXecTB U JAp. [lo Mepe Toro kak yudamuecs OBJIAZE€BalOT BCE Ooiee
IMIMPOKUM MATEMAaTUYECKUM aliapaToM, Y HUX MOCJIeI0BaTEIbHO (POpMHUpYETCS U
COBEpPLICHCTBYETCSI YMEHUE CTPOMTh MATEMAaTUYECKYK0 MOJENb PEATBHOU
CUTyalluu, TPUMEHITh 3HaHWA, MOJy4YeHHbIE B Kypce «AnreOpa u Hayana
MaTEMaTHYECKOTIO aHaJIN3a», ISl PEIIEHUSI CaMOCTOSATENbHO C(HOPMYIUPOBAHHON
MaTEeMaTUYeCKOM 3a/1a4yy, a 3aTEM MHTEPIPETUPOBATH IIOJyYECHHBIN PE3yJIbTaT.

CopepxarenbHO-MeTOaUYECKas JIMHUS «HUucna M BBIYMCICHUS) 3aBEPIIACT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAaHUS AEMCTBUTEIbHBIX YHCEN, KOTOPOE OBLIO
HA4yaTo B OCHOBHOM IkoJie. B crapmiell mkosne oco0oe BHUMaHHUE YJIENsIeTCA
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTENIBHBIX HAaBBIKOB, BKIIOYAKOUIMX B ce0s
UCIIOJIb30BaHUE PAa3IMUYHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBINOJHATh JEUCTBUS C HHUMM, J€jaTh NPUKUAIKY, OLICHUBATH
pe3ynbraT. OOyuyarompecs: MNOMY4YaloT HAaBBIKM MPUOMIKEHHBIX BBHIYMCICHUH,
BBIMIOJIHEHMSI JIEHCTBUM C YHMCIIAMM, 3allUCAaHHBIMM B CTaHAapTHOW (opme,
VCITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs W HEPABEHCTBA» PEAIM3YETCS HA NPOTSHKEHUH BCETO
oOydeHuss B CTapuiedl MIKoJie, MOCKOJbKY B KaXKIOM pa3zesie MNporpamMMbl
IPEIYyCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3adad. OOydaromuecs: OBJIaJEeBaIOT
pa3IMYHBIMM METOJAMH PELIEHUS LEJbIX, PalUOHAIBHBIX, HPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMI,
HEPABEHCTB U UX cucTeM. [losrydeHHbIe yMEHNs UCTIOJIB3YIOTCS IPU UCCIEA0BAHUN
(GYHKIMI C MOMOUIBIO MPOU3BOIHOM, PEIICHUH NMPUKIAJAHBIX 33Ja4 U 33434 Ha
HaxXOXJE€HWE HaumOOJbIIMX W HAaUMEHbIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJlep)KkareibHasl JIMHUSA BKJIOYAeT B ce0d Takke (QOpMUPOBAHUE YMEHMH
BBIMOJHATh pacdy€rbl 1Mo ¢GopMysaM, IpeoOpa3oBaHUs LENbIX, PAlMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUN, a TAKXKE BBIPAKCHUM,



COJIepKalMX CTerneHn u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEUIIEE  pPa3BUTHE  ANTOPUTMHYECKOTO U
aOCTPakTHOTO MBILIUICHUS YdYalluxcs, (OPMHUPYIOTCS HAaBBIKH JETyKTUBHBIX
paccykaeHuil, paboOTel C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJI€ PAaBEHCTB M HEPABEHCTB. Amredpa
npeniaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBHl JMJIsi pPELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HAIJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToM4ecKass JUHUS «DyHKIUM U TpaduKu» TECHO
NIEPEIUIETAETCS C IPYTUMH JINHUAMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEN0BATENBHOCTD W3y4YEHHUS MaTrepurana. N3yuenne CTEIIEHHOU,
NOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoOB, UCIIOIb30BAaHUE (DYHKLIMU NI pEelIeHUs 3a7ad U3 JPYruX y4eOHbIX
IIPEIMETOB U PEANIBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK W C pEIIeHHEeM ypaBHEHUW U HepaBeHCTB. lIpu 3TOM O0iblIOE BHUMaHHE
yaensiercs: GOpMHPOBAHUIO YMEHUSI BbIpakaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIY4YCHHbIE (PYHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IIO3BOJMIIOIIMX BBIPAXATh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMH B
pa3nuuHOi (opMe: aHATUTHUECKOH, rpaduueckoil u cioBecHo. Ero msydenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUN, UCTIOJIb30BAaHUIO AaHAIIOTUH.

CopnepxarenpHass nuHuA «Hadana MareMaTndeckoro aHaiau3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTU4ECKUX, TaK W MPUKIAIHBIX 3a1ad,
JOCTYMHBIX O0YYaIOIMIMMCsI, y KOTOPBIX MOSBISETCS BO3MOXKHOCTb MCCIIEI0BaTh U
cTpouTh rpadukd (YyHKUUH, ONpEAeNsATh HX HauOOJbIIMNE W HAUMEHBIINE
3HAUEHUs, BBIYUCIATH IUiomanad (Uryp U oObEMBI Tell, HAXOIUTh CKOPOCTH H
YCKOpPEHMs IIpoleccoB. JlaHHas colep:KareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MATEMATHYECKUX MOJEIEW pealbHbIX CHUTYalNM,
HaxO0XJIECHUS HAWIYYIIETO PELIEHUs B INPUKIAJHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHUYECKHMX, 33/Ja4ax. 3HAKOMCTBO C OCHOBaMM MaTE€MaTHYECKOIO aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (POPMAIBHO-IOTHYECKOIO U KPEATUBHOIO
MBILIUIEHUS, (OPMHUPOBAHUIO YMEHUI pACIIO3HABATh IPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHKE M HcKyccTBe. OOyuwaromiyecss Y3HAIOT O
BBIJIAIOIIMXCSL pE3yJIbTaTaX, ITOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATHKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenpbHO-MeTOANMYECKas TUHUA «MHOXECTBA U JIOTUKAa» B OCHOBHOM
IIOCBAIIEHA  JJIEMEHTaM TEOPHUM  MHOXKECTB. [€OpETHKO-MHOKECTBECHHBIC
IIPEACTABICHNS POHU3BIBAIOT BECHh KyPC MIKOJBHOM MATEMATUKHU U IPEIJIararoT



HauOosee YHUBEPCATbHBINA A3BIK, OOBEIUHSIIONINI BCE pa3eibl MaTeMaTUKH U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MATEMATUYECKUE TUCLUUIUIMHBI B €IUHOE
uenoe. IloatoMy BaXHO JaTh BO3MOXXHOCTb IIKOJIBHUKY MOHHUMATh TE€OPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKU M MCIOJIb30BAaTh €ro I
BBIPAKEHUSI CBOUX MBICIICH.

B kypce «AnreOpa u Hayaia MaTeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTE€MaTUYECKOIO0  MOJEIMPOBAHUSA, KOTOpPbIE IPU3BAHBI
c(OopMHPOBaTh HABBIKM MOCTPOEHUS MOJIEJIEN peabHbIX CUTyalUi, UCCIIEAOBAHUS
TUX MOJEJEH C MOMOULIBIO ammapaTa aiaredpbl U MaTeMaTHUYECKOTO aHajau3a U
VMHTEPIPETALUK NOJy4CHHBIX pe3yibTaToB. Takue 3aJaHus BIUIETCHBI B KaXIbIN
U3 pa3/iesioB IPOrpaMMBbl, MOCKOJBKY BECh MaTEPHANl Kypca IIMPOKO UCIOJIb3YyETCs
JUISL peleHus] IPUKIAAHBIX 3a1a4. [Ipu pemieHun peaibHbIX NPAaKTHYECKUX 3a7ad
ydaliecs pa3BUBAlOT HAOIIOAATEIBbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOIb30BaTh AHAIOIHMIO, 0000IIATP U KOHKPETH3UPOBATH
npobiieMy. [lesTenbHOCTh MO (HOPMHUPOBAHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OpraHU3yeTcs B MPOIECCe M3YUYEHUS BCEX TeM Kypca «Ajiredpa M Hayana
MaTEMaTUYECKOIO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM miaHe Ha HW3y4YeHHE Kypca aiareOpbl M Haval MaTeMaTH4YeCKOTro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kmacce, Bcero 3a nBa roga ooyuenus — 170 gacos.



COAEP KXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuvecKkue aApodu. ApudpMeruyeckue  omnepauud ¢
palMoOHANIbHBIMU YHCIIAMU, PE0Opa30BaHMs YUCIOBBIX BhIpakeHui. [Ipumenenue
Ipobeil 1 MPOLEHTOB JJIsl PEIleHUs MPUKIAAHBIX 337a4 U3 Pa3IMYHBIX OTpacie
3HAHUU U PEATbHOM KU3HH.

JelictBuTenpHple 4ncia. PalvoHalbHBIE W UPpALMOHANBHBIE YHCIIA.
Apudmernueckue omnepauudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubnmxéHHbie
BBIYMCJIEHNS, IPABUIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHN.

Cremmenp ¢ menbiM  mokazateneM. CranmaptHas Qopma  3amucu
JNEUCTBUTENHLHOTO uwncha. Mcmonp3oBaHwe moAXoAsmie (OpMBI  3amuch
JNEWCTBUTEIBHBIX YHUCEN [JI PELICHUS NPaKTUYECKUX 3aJad W IPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypaldbHOM  cremeHd.  JledcTBus  c
apu(MeTHYECKUMU KOPHAMHU HATYpalbHOMN CTETIECHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHBIE TIPEOOpPa30BaHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUUECKUE (HOPMYJIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
MeTon uHTEpBANOB.

Pemenue nenpix u [poOHO-PALIMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaibHBIX ypPaBHEHUM U HEPABEHCTB.

Pemienue TpuroHOMETpUUYECKUX YpaBHEHUM.

[IpuMeHeHNE ypaBHEHU U HEPABEHCTB K PEUIEHUIO MAaTEMAaTHYECKHUX 3a7ad
W 3a71a4 U3 Pa3IMYHBIX 001acTell HAYKH U PeasibHOM KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocodsl 3amaHus ¢GyHknuu. ['paduk  ¢dyskuu. BzaumuO
oOpaTHbIe PYHKIIUH.

OO6nacth ompeneneHuss ¥ MHOXKECTBO 3HaueHud (yukumu. Hynu QyHkium.
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU.

CrenenHast QpyHKIMS C HATypaJdbHBIM U IEJbIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpPHS 1-OM CTEIEHHU.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJEA0BATEIBHOCTEN.
MOHOTOHHBIE TIOCJIEI0BATENBHOCTH.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. lcronb30BaHuE mporpeccuu s
pELIEHHUs peAJIbHBIX 33/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOKecTBO, omnepanuu HajJ MHOxecTBamMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara il ONUCAHUS PEalbHbBIX
IPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB.

Ornpenenenue, Teopema, CIEICTBUE, JOKA3ATENbCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUSA

HarypaneHbie u nensie uncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresneM. CBOMCTBA CTEIIECHH.

Jlorapudm uucna. JlecaTuuHble U HaTypajbHbIE JOrapu(MBI.

YpaBHeHUs U HEPABEHCTBA

[TpeoOpa3oBanue BbIpaXEHH, COEPIKALIUX JTOTApUPMBI.

[IpeoOpa3oBaHre BBIpAXKEHUN, COAEPKAIIMUX CTENEHH C PalUOHAIBLHBIM
IIOKAa3aTeJIEM.

[Ipumeps! TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUU. PellleHre NpUKIaIHbIX 33a4 C NOMOILBIO
CHUCTEMBI JIMHEHHBIX YPABHEHUM.

CucreMsl M COBOKYITHOCTH PALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHUYeCKUX 3ajad M 3aJad U3 pazIuvHbIX O0JacTel HayKd MU peajbHOU
KU3HU.

DyHKUMH U TPaPUKH

®Oynkumsa. [lepuogmueckue  @yHkuuu. [IpoMexyTkMm  MOHOTOHHOCTH
¢y, MakcumyMbl 1 MUHUMYMbI GyHkiuu. HauOosbliee M HauMmeHbIlee
3HaYeHHe (PYHKIMU HA TIPOMEXKYTKE.

TpuronomeTrpruueckue QyHKIUHN, UX CBOWCTBA U TPaUKH.

[ToxazarenbHast U gorapudmuyeckas GyHKIUU, UX CBOWCTBA U IpaUKH.



Hcnonp3oBanue rpadukoB (PYHKIMA A7 PElICHUS] YPaBHEHUN W JTMHEHHBIX
CHCTEM.

Hcnons3oBanue rpadukoB (yHKUMNA I HCCIAENOBAHUS TPOLECCOB U
3aBUCUMOCTEHN, KOTOPBhIE€ BO3HHUKAIOT MPU PEIICHUH 3a/ady U3 APYruX y4eOHbIX
MPEAMETOB U PEATIbHOMN KU3HHU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBable ¢pyHKIIMU. MeTon HHTEPBAIOB 7Sl PELICHHS] HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyeckuii ©u  (QU3MUECKUNA  CMBICTT
MIPOU3BOIHOM.

[IpousBoaHble  37eMEHTApHBIX  QYHKUUNA.  DOpMysbl  HAXOXKIACHUS
IIPOU3BOJHON CyMMBI, MPOU3BEAEHUS U YACTHOTO (DYHKIIMHA.

[TpumeHeHre MPOU3BOIHON K MCCIENOBaHUIO (QYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIEro 3HauYeHUus (QYHKIMKU Ha
OTpE3KE.

[IpumeneHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWIIY4dlIero pELICHUs B
NPUKIAIHBIX 3aJa4yax, [ ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIo
dbopmyoit uiu rpadpuKoMm.

[TepBoo6pa3znas. Tabnuia mepBooOpa3HbBIX.

WNHuterpan, ero reoMerpuyeckuii W (Qusnueckuid cMbIci. Beruuciienue
uHTerpana no popmyne Herorona—JleitOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘IC6HOFO npeamMeTa «Marematuka» JOJIDKHO oOecrneynBaTh
AOCTHXXCHHC HA YPOBHE CPCAHETO O6IHCFO O6paBOBaHI/I}I cilaeayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'IBHBIX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTo TMpeaMmeTa
«Maremartukay XapakTepu3yroTCs:

['paxxganckoe BOCIUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHICKOrO OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIICHUM,
NporeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAYECHUEM.

[TaTpuoTnyeckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON IPaXKIaHCKON UACHTUYHOCTH, YBOXKCHUS K
MPOLJIOMY U HACTOAILIEMY POCCUMCKON MaTEMAaTUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO 3THX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax
HKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOoCcHIiCKOTO HapoJa;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IMOBEACHUS,
CBSI3aHHOT'O C MMPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUM HAYKU U I€ATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUYMBOTO OyAYIIETO.

DCTeTUYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajay, peleHnu, pacCyXIACHUN;
BOCIPUUMYHMBOCTBIO K MATEMATUYECKUM aCIeKTaM Pa3IUYHbIX BUJIOB HCKYCCTBA.

®duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTEMaTUYECKHWE 3HAHUSA B
WHTEpecax 3J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEKUM 3aHATHA U

OT/IbIXa, peryssipHast buznueckas AKTUBHOCTb); buznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;
TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUIO HAa TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO SKOJOTUYECKOM KYJIbTYphl, MOHHUMAHUEM BIIMSHUS
COLMAJIbHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOIHONW M COLUMAIBHOU
Cpenmpl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MPOoOJeMm;
OpHEHTallMe HAa MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JUIs PEIICHUs 3a/lady B
00JIaCTH  OKpYyXarollel cpeabl, IJIaHUPOBAHHUS TMOCTYNKOB U OLEHKH HX
BO3MOKHBIX MTOCHEACTBUN JIJIs1 OKPY KAIOLIEH CPEJIbI.

[{eHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSI HAYKM W  OOIIECTBEHHOW TMPAKTHKH, I[MOHUMaHHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl UYeJOBEYECKOM AesTeNbHOCTH, STaroB €€
pa3BUTHUS M 3HAYMMOCTH JUIsl PA3BUTUS LMBUIM3ALMHU; OBJIAAECHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOM KyJIbTypod KakK CpPEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJVMBUAYAJIBHO U B IPYyMIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaTbl OCBOCHHS MPOrpaMMbl Y4E€OHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAICHHEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvnuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gdopmuposanue 06a308blX KOSHUMUBHLIX HNPOYECCO8 00yYaowuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpYJHCAlowe2o  Mupa;,  NpUMeHeHue  J102U4eCcKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBeie ornueckue NenuCTBUs:

e BBIBIISITh U XapaKTEPU30BaTh CYIECTBEHHbIEC MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TMOHATHUNA, OTHOIICHUW MEXIY MOHATHAMU; (HOPMYIUPOBATH
OTIpeNIeTICHUs] ~ TMOHATUN, YCTAHABIHMBATh CYIIECTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBaHMUA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYJUpPOBaTH U  TPEOOpa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCJIOBHBIE;

BBISIBJISAITH ~ MAaT€MAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;
npemsiaraTh  KPUTEPUH  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKICHUI (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBObBL;

BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBHIOWpATh HauboIee MOAXOAAIINN ¢ Y4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrnie HCCICAOBATCIbCKHUC I[CﬁCTBH?II

MCTIONIb30BaTh BOTMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
¢GbopMyIMpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
yCTaHaBIWMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpoOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIICIOBAaHWE TI0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
o0ObeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENTbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yjIbTaTaM
POBEAEHHOTO HAOIOICHNUsS, UCCIECIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

MIPOTHO3MPOBATh BO3MOXXKHOE DPAa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ota ¢ nuadopmanueii:

BBISIBJISATD JIePUIMTHI MHPOPMALIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pELICHHUS 3a/1a4u;

BBEIOMpAaTh  WHGOpPMAIMI0 W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh HHPOPMALIHIO, MPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH Tpaprueck;



e OIICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITENIbHO
chopMyIUPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelicmsus, 0Oecnedusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01iexHue:

e BOCIpPUHUMATH U (OPMYIUPOBATH CYXKACHHS B COOTBETCTBUHU C
YCJIOBHSIMHU | TIEJISIMH OOIIECHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS T10
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYEHHbBIN pe3yJIbTaT;

e B X07€ 00CYXJI€HHS 33]]aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo6JieMbl, penraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEIIeHNs; COMOCTaBISATh CBOM CYXICHUS C CYXICHHSIMH JPYyTHX
YYaCTHUKOB Juaiora, oOHapy>KMBaTh pa3liduuMe U CXOJICTBO IMO3UIIMHA; B
KOPpEeKTHOU popMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

e TMPEACTABIATh  PE3yNbTaThl  pEIICHUS  3aJadd,  OKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAlMU U OCOOEHHOCTEN ayIuTOPUH.

CoTpyIHUYECTBO:

e IOHMMATh U  HCHOJB30BATH  MPEUMYLIECTBA  KOMAaHJIHOH U
WHUBUTyJTBHON pabOThI U pENIeHUH yU4eOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBAaTh OPraHU3alUi0 COBMECTHOM
paboThl, pacnpeaensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh POLIECcC
U pe3yJsibTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e YYacCTBOBaTh B IPyNIOBBIX hopMax paboThl (00CYkAeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacThb pPabOTHI M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHU KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPHSM,
c(hopMyJMPOBaHHBIM YYACTHUKAMU B3aUMOJCHCTBUS.

3) Ynusepcanonvie  pecynamuenvie oelicmaus, obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHHUS 3a]laul, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTpOJIb:

e BIAJNCTh HAaBBIKAMU IIO3HABATENbHON pediaexkcuu Kak OCO3HaHUS
COBEpILAEMBIX JCHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3yJbTaTOB;
BIaJeTh CHoco0aMu CaMONPOBEPKH, CAaMOKOHTpPOJIA Tpolecca H
pe3yJibTaTa pelieHusi MaTeMaTHYeCKON 3a/1auH;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSTEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYAHOCTEH;

e OIGHUMBATh COOTBETCTBHE pE3yJbTaTa WEAHM U YCJIOBHUSIM, OOBICHATH
IIPUYMHBI TOCTHXKEHUSI WM HEIOCTHXKEHUS PE3yJIbTAaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHYSCKOTO aHAIM3a
Ha YpOBHE CpelHero oOIIero oOpa3oBaHUsl JIOJDKHO OOecrnedyuBaTh JOCTHXKEHUE
CJIeIYIOIIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KITACC

Yucsia ¥ BIYMCICHUSA

OnepupoBaTh MOHATHUSIMHU: PALUOHAIBHOE W JEHWCTBHUTEIBHOE YHCIIO,
OOBIKHOBEHHAs! U JECSTUYHAs APOOb, TPOLIEHTHI.

BoinmonHATe  apudmeTHueckue — Omepalud € PALMOHAIBHBIMM U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BoinonusaTe npuOIMmKkEHHbIE BBIUMCICHUS, UCIIONB3YS MpaBuja OKPYTIEHHUS,
JeNaTh MIPUKUIKY U OLICHKY PE3YJIbTaTa BIYMCICHHMN.

OnepupoBaTh NMOHATUSMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHas
dopMa 3amMcH JEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTENEHU;
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH EHCTBUTEIBHBIX YUCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CUHYC, KOCUHYC U TaHT'€HC IPOU3BOJIBHOIO YIJIA,
UCIIOJIb30BaTh 3aIKMCh ITPOU3BOJILHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTh NOHATHSMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YPaBHEHHUE;

BoimonusaTe npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3zoBaHUs LIETBIX, PAlMOHAIBHBIX W HPPAMOHATbHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE  THUIIBI  IEJBIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh YypaBHEHUS M HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 3a1a4
¥ 3a71a4 U3 Pa3IMYHBIX 001acTell HAYKH U PeasibHOM KU3HU.



MopenupoBaTh pealbHBIC CHUTyalldd Ha S3bIKEe anreOphl, COCTaBISATH
BBIDAKCHUSA, YPABHEHHUs, HEPABEHCTBA MO YCIOBUIO 3aJa4d, HCCIEAOBATH
MIOCTPOEHHBIE MOJIEIH C UCTIOIH30BAHUEM aIlliapaTta anreopshl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIHUSA, CIIOCOOBI 3a7aHus (PyHKIIMH, 001acTh
OmpezeNieHus] U MHOXECTBO 3HAueHUN (QYHKIUH, rpaduk (yHKIUH, B3aUMHO
oOpaTHble (PYHKITHH.

OnepupoBaTh TMOHATUSAMU: YETHOCTH H HEYETHOCTh (DYHKIMHM, HYIH
GyHKIMU, TPOMEKYTKHU 3HAKOMOCTOSHCTBA.

Ncnonb3oBathk rpaduku GyHKIUN IS PEIICHUS] ypaBHEHUM.

CTpouTh U 4UTaTh TPAPUKU JTUHEHHONW (PYHKIMH, KBAJPATUYHOU (PYHKIIHH,
CTENEHHOU (PYHKIIUHU C T[ETBIM ITOKA3aTEIEM.

Hcnonb3oBaTh rpaguku QyHKIUNH JUIsE  UCCIENOBAaHUSA MPOILECCOB U
3aBUCUMOCTEHN MPU pEelIeHUH 3a/1ad U3 JIPYTruX y4eOHBIX MPEIMETOB U peaibHOU
KU3HH; BBIpAXaTh (HOpPMYJIaMU 3aBUCUMOCTH MEXTy BETMIMHAMH.

Hauana MaTeMaTH4ecKOro aHajamn3a

OnepupoBaTh TMOHATHUSMH: TOCIEAOBATEILHOCTh, apudmeTHdeckas u
r€OMETPUYECKAsI IPOIPECCUMU.

OnepupoBaTh TMOHATUAMHU: OECKOHEUHO YObIBaromias reoMeTpuyecKas
nporpeccusi, cyMMa 6eCKOHEYHO yObIBaIOIIe reOMETPHUUECKON MPOTPECCHH.

3amaBaTh MOCIEOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIECHUS
peaNbHbIX 3a]1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHITUSIMUA: MHOXKECTBO, OMEPAIIMU HAJ MHOKECTBAMMU.

HNcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar sl ONKMCAHUS
peaybHBIX MPOILIECCOB U SIBICHHUM, MpPU pEHIeHUH 3a7ady U3 APYruxX Yy4eOHbIX
IPEAMETOB.

OnepupoBaTh  MOHSTUAMMU: ONpEAEIICHHUE, TeopeMa, CJIEACTBHUE,
JI0OKa3aTEIbCTBO.

11 KITACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMU: HaTypajbHOE, IIE€JI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKN JIEJIMMOCTH LIEJIbIX YKMCEN, PA3JIOKCHUE YKCIIAa HA MPOCTHIE MHOXUTEIIH
JUISL PELICHUS 3a7a4.

OnepupoBaTh MOHATHEM: CTETICHb C PAIIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JIOTapuPM 4YHCIIA, TECATUYHBIC U HATypalbHbIC
JoTapu(MBbI.



YpaBHeHMs U HEPaBeHCTBA

[IpumensTb  cBOWCTBa CTemeHW JUid MpeoOpa3oBaHUsl  BBIPAKECHUI;
ONEpPUPOBATh NOHATHAMM: ITOKA3aTEIBHOE YPABHEHHE M HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI [IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATe  npeoOpa3oBaHUsl  BBIPAXKEHWM, COJAEp)KalIUX JIOrapu(Msl;
OIEepUPOBATH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBI€ THUIIBI IOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB.

Haxonuts pemenus npocTeNmX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN M €€ DPEIICHHE,
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUN Il PELICHUS IPAKTUYECKUX 3a1a4.

HaxomuTpe pemenus npocTeUInX CUCTEM M COBOKYITHOCTEN PAallMOHAIBHBIX
YPABHEHUM U HEPABEHCTB.

MonenpoBaTb peajbHble CUTyallUM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIDAKCHMSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHIO 3aJa4H,
UCCJIEIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAaHUEM ammapaTa aareOpbl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUSAMM: TEpHOAMYECKass  (PYHKUUA, MOPOMEXKYTKU
MOHOTOHHOCTH (PyHKLHMH, TOYKM OJKCTpeMyMa (YHKIUHM, HauOonbliee U
HauMEHbIlIee 3HAYeHUs (QYHKIUMU Ha [POMEKYTKE; MCIONb30BaTh HUX JJIA
UCCleoBaHus (PyHKIINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKLMI; N300paxaTh UX HA KOOPAMHATHOM IIOCKOCTHU U
VICIIOJIB30BATh JJIs PELICHUS] YPABHEHUI U HEPABEHCTB.

N300paxkath Ha KOOPJAWHATHOU TUIOCKOCTH I'padUKH JMHEWHBIX YpaBHEHUIN
Y MCIIOJIb30BaTh UX JUIA PELICHUs] CUCTEMBI JIMHENHBIX YPABHEHUN.

Wcnons3oBath rpaduku (QyHKUMA Ui HCCIEAOBAHUS MPOLECCOB H
3aBUCUMOCTEHN U3 APYTUX y4eOHBIX AUCLMILINH.

Hayana MmaTeMaTH4eCKOro aHaJInu3a

OmnepupoBaTh MOHATUSAMU: HENMpephIBHAS (YHKIUS; MPOU3BOAHAS (DYHKIUU;
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKHIT CMBICI POU3BOIHOM AJIsl PEIICHUs
3a/1ad4.

HaxoauTs nNpon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEAECHUS], YACTHOT'O (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO AJISL UCCIEN0BaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHATH PE3YyJIbTaThl UCCIECIOBAHMS K ITOCTPOEHUIO ITpa(hKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHWS HAWIy4lIero pPELICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.

OnepupoBarh MOHATUSIMU: [E€PBOOOpa3Hass M MHTErpaj; IOHMMATH
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpasa.



Haxonute mepBooOpa3HbIe 3JEMEHTAPHBIX (DYHKIHM;, BBIYHCISATH HHTETPAI
no popmyne Horotona—Jlenbuua.

Pemate mpukiagHple 3aJa4M, B TOM YHCIIE COIMAIBHO-DKOHOMHYECKOTO U
(Gu3MUECKOro Xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuyeckue
n/n MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHokecTBa pallMOHAIBHBIX U
1 eMCTBUTEIBHEIX uncel. PalimoHanbHbIE 14 1 bubmorera [IOK
A el https://m.edsoo.ru/1568aba3
ypaBHEHHUS U HEPABEHCTBA
) Oynkuuu U rpadpuku. CTeneHs ¢ LeabM 6 bubmmoreka [JOK
Mmoka3aTeJIieM https://m.edsoo.ru/1568aba3
3 Apudmernieckuil KOpeHb N—0il CTEIEeHH. 13 1 bubmuotexa [JOK
HppauunoHaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
D®opmyIsl
4 T I/II:“OZOMGT un. TpUTrOHOMETPUIECKHE 22 1 bubmorera [IOK
P P IP p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 IlocnenoBaTeabHOCTH U IPOrPECCUH 5 bubmorexa [IOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEHME, 0000IIEHNE, CHCTEMATHU3 AL 3 ] bu6mmoreka [IOK
3HaHUH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NMpPorpamMmbl Bceero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
CreneHs ¢ palliOHATIBHBIM ITOKa3aTeJIeM.
1 [TokazarenpHas ¢pyuknus. [lokazarensHbie 12 1 bubmorexa OK
YHKIHA. https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmudeckas GyHKIIHS.
2 HOFapI/IiMI/I‘IeCKI/Ie (byaBII{leHm u 12 bubmorexa [IOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue GyHKIUNA U UX
3 rpa(bm(n T I:IFOHOMGT (bpi]qeclllme 9 1 bubmmorexa LIOK
P b P https://m.edsoo.ru/f1 1c4afd
HEpaBEHCTBA
bubmunoreka LIOK
4 IT i i 24 1
POMSBOAHASL. LIPUMCHCHIE HPOTSBOAHOM https://m.edsoo.ru/f11c4afd
bubmunoreka LIOK
> Hurerpait i ero npuMeHeH A ? https://m.edsoo.ru/f11c4afd
bub6munoreka LIOK
6 C i 12 1
HCTEMbL YPABHEHIH https://m.edsoo.ru/f11c4afd
but6mmoreka [IOK
7 H 6
ATYPAIBHBIC H LIEIbIe JHca https://m.edsoo.ru/f11c4afd
2 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS 18 ) bubmunorexa LIOK
3HAaHUHU https://m.edsoo.ru/fl1c4afd
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTarTa
1 Uucna v BBIYUCIECHUS
. OnepupoBaTh MOHATHSMH: pPallMOHAIBHOE M JACHCTBUTEIBLHOE YMCIIO,
' OOBIKHOBEHHAS U IECATHYHAS 1POOb, IPOIICHTHI
15 BoeimmonHATe  apudMeTHUecKue Omepaluu C  PAalUOHAIBHBIMU U
' NeHCTBUTENbHBIMH YUCIaMU
13 Boimonuate  mpuOMMOKEHHBIE — BBIYMCIIEHHUS,  HUCIONB3Yys  IpaBUIIa
' OKpYIJIEHUS, Ie]aTh IPUKUIKY U OLIEHKY pEe3yJIbTaTa BBIYMCICHUN
OnepupoBaTh NOHATUSAMU: CTENEHD C LIEJIBIM IOKa3aTeleM, CTaHIapTHas
L4 dbopMa 3anmucH AeMCTBUTEIBHOTO YKCIa, KOPEHb HATYPaJbHOU CTENEHU;
. MCMOJIb30BATh MOAXOMAIIYI0 (OPMY 3aIIUCH JCHCTBUTENBHBIX YHCEN JUIS
pelIeHrs MPaKTUYECKUX 3a]a4 U IPECTaBICHUS JaHHBIX
OnepupoBaTh MOHATHSMM: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
1.5 yIjla; HCIONb30BaTh 3allUCh MPOU3BOJBHOIO YIJIa uYepe3 OOpaTHbIe
TPUTOHOMETpHUYECKUE (DYHKIHH
2 YpaBHEHHUs U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMOHAIBHOE, HppalnoHaJIbHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHUE
59 BeimonHaTe mpeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKCHHA U
' pelaTh TPUrOHOMETPUUECKHE YPaBHEHUS
BoinonHsaTe mpeoO6pa3oBaHus LENbIX, PALMOHAIBHBIX U UPPALIMOHATBHBIX
23 BBIDQKEHUI M pelaTh OCHOBHBIE THUIIBI IEJNbIX, PalMOHAIBHBIX |
MPpalMOHATILHBIX YpPaBHEHUI U HEPABEHCTB
54 [IpuMeHATh ypaBHEHHUS U HEPABEHCTBA JUJISl PEIICHUS MAaTeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pazIu4YHbIX 00J1acTel HayKu U peanbHOMN KU3HU




MOI[GJII/IpOBaTB PCATBHBIC CUTyallUUM Ha A3bIKC a.HI‘erbI, COCTaBJIATH

2.5 BBIpQXEHUS, YpaBHEHHU S, HEPABEHCTBA 10 YCIOBUIO 3aJlauM, UCCIEI0BAThH
MOCTPOSHHBIE MOJIENH C HCIIOJIb30BAaHUEM arrapara areopbl
3 OyHKIUHN U TpapUKU
OnepupoBaTh TOHATHUAMH: (QYHKIHS, CIIOCOOBI 3anaHus (QyHKIHUH,
3.1 00JacTh OmpeieNieHuss M MHOXECTBO 3HAaYeHUW (QYHKIWH, Tpauk
(GyHKUIMHU, B3aUMHO OOpaTHbBIE (PyHKITUH
32 OnepupoBaTh NOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HYIH
' (GyHKIIUY, TPOMEKYTKH 3HAKOMOCTOSHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIUN TSl pelIeHUs YpaBHEHUT
14 Crpoutb W uyuTarth Trpaduku JUHEHHONW (QYHKIUH, KBaJIpaTHUYHOU
' GbyHKIUY, CTENIEHHOW (PYHKIIMU C IIeJIbIM MOKa3aTeaeM
Ucnonb3oBath rpaduku GyHKIUN A7 KUCCIEIOBAaHUS MPOLECCOB H
35 3aBUCUMOCTEH TpHU PEUICHWU 3aJad U3 JIPYruX Y4eOHBIX MPEAMETOB H
' peaibHOM  JKWM3HM, BbIpakarb (opMyramMH 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauana maremaTn4eckoro aHaiansa
il OnepupoBaTh MOHATUAMHU: IOCIEIOBATEIbHOCTh, apu(MeTHuecKas u
' reoMeTpuyecKas mporpeccuu
OnepupoBaTh NOHATUSIMU: OECKOHEUHO YOBIBaloOIIas TIeoMeTpUuyecKas
4.2 mporpeccusi, cymmMa OECKOHEYHO YOBIBAalOIIEH TeOMETPUYECKOM
MPOrpeccuu
4.3 3amaBarh MOCIENOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonb30Barh CBOMCTBA IOCIEIOBATEIBHOCTER M MPOTPECCHUU IS
' pellIeHns peabHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa
5 MHOXecCTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSAMU: MHOKECTBO, OTIEPAIlU HAaJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT MAJis OMHCAHUS
5.2 peaJIbHBIX MPOLECCOB U SBICHUI, NpPU pEIIEHWU 3a7ad U3 APYTUX
Y4EOHBIX TIPEIMETOB
53 OnepupoBaTb  NOHATHUSAMHU:  OIpPEAEICHHE, TEOPEMA,  CIEACTBHUE,

J0Ka3aTcJIbCTBO




11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

1

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATUSAMHU: HaTypaibHOE, IEJI0€ YUCIIO; HCIOJIb30BATh
NPU3HAKU JEIUMOCTH IIEJIbIX YKCEN, Pa3joKEHHE YHCia Ha IMPOCTHIC

MHOXHUTCIIN IJI1 pCIICHUA 3aaa4

1.2

OHGpHpOBaTI) IMOHATHUEM: CTCIICHDL C pallMOHAJIBLHBIM I1OKa3aTCJIEM

1.3

OnepupoBaThb  MOHATUSAMHU:  Jorapudm  uucia, JECATHYHBIE H

HaTypaJbHbIE JOrapu(pMBbI

YpaBHEHUs U HEPABEHCTBA

2.1

[IpuMeHATh CBOWCTBA CTENEHW JUIsI TPEoOpa3OBaHUS BBIPAKCHUH,
ONCpUpPOBATh IMOHATHUAMU: IMOKA3ATCIBHOC YPABHCHHUC W HCPABCHCTBO,

peiiaTb OCHOBHBIC THIIbI ITIOKa3aTCIbHBIX ypaBHeHI/II\/'I 1 HCPABCHCTB

2.2

BeimonHATe mpeoOpazoBaHusl BBIPAXKEHHM, COAEPKALIUX JIOTapU(MBbL;
OTIEpPUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPaBHEHUH 1 HEPABEHCTB

23

HaxoauTts perieHus npocTelHmnx TPUrOHOMETPUIECKUX HEPABEHCTB

24

OnepupoBaTh TMOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHEHUU U €€
peluieHue; UCIoNIb30BaTh CUCTEMY JIMHEHMHBIX YpPaBHEHUU IS pELICHUS

IMPAKTUYCCKUX 3aaa4d

2.5

HaxomuTe  pemieHuss MNPOCTEHMIIUX CUCTEM U COBOKYMHOCTEH

palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajbHblE CUTyallMM Ha SI3bIKE aireOpbl, COCTaBIIATH
BBIPAXCHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHIO 33Ja4H,
HCCIIE0BATh TIOCTPOEHHBIE MOJCIM C HCIOJB30BAHMEM armapara

anreOpbl

OyHKIWH U TpaduKu

3.1

OnepupoBaTh MOHATHSAMHU: TEPHOAWYECKAs (YHKIHS, HPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH JKCTpeMyMma (YyHKIHUW, HAauOOJbIIee W
HAaMMCHBIIIECC 3HAUYCHUA (byHKI_[I/II/I Ha MMPOMCIKYTKEC; UCIIOJIB30BATh UX IJIA

HCCIIeIOBaHMs (PYHKITNH, 3aJaHHON TpaduKoM




OnepupoBaTh MOHATUAMHU: TPAPHUKH ITOKA3aTEIbHON, JIOTapUPMUUIECKON 1

3.2 TPUTOHOMETPHUECKNX (DYHKIMK, W300pakaTb WX HA KOOPAMHATHOMN
MJIOCKOCTH U UCIIOJIb30BATH IS PEILICHUsI YPAaBHEHUN U HEPABEHCTB
N3o00paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TpapuKH JTHHEHHBIX
3.3 YpaBHEHUH W HCMOJIb30BaTh HMX [JIsI PEUICHUS] CUCTEMbl JIMHEUHBIX
YpaBHEHUU
34 Ucnonb3oBare rpaduku (QyHKOUNA AJIT UCCIEIOBAHHS MPOILECCOB H
' 3aBHCUMOCTEH U3 IPYTUX yUeOHBIX TUCHUIUINH
4 Havana maremaTnueckoro aHanusa
OnepupoBaTh MOHATUSAMHU: HeNpepbiBHAsA (QYHKUUSA, MPOU3BOAHAS
4.1 (GYHKIIUHM; HCIIONIb30BATh TEOMETPUYCCKUN U (PUINYECKUN CMBICI
MIPOU3BOTHOMN IS pelleHus 3aa4
42 HaxomuTe  mpoW3BOAHBIE  AIEMEHTAPHBIX  (PYHKIHA, BBIYUCITH
' MIPOU3BOIHBIE CYMMBI, IPOU3BEACHMUSI, YACTHOTO QYHKIUI
Hcnonp30BaTh  MPOM3BOJIHYIO JUIS  MCCIAEAOBaHUSA (PyHKIMH Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHSTh PE3yJIbTaThl UCCIEIOBAHUS K
MOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh MPOU3BOJHYIO JUISI HAXOKICHUS HAUTYUIIETO PEIIeHUs B
' MPUKIIAHBIX, B TOM YKCJIE COLIMAIbHO-O)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTh TOHITUSIMHU: TIepBOOOpa3Hass W WMHTETpal; IOHUMATH
' TEOMETPUUYECKHUI M (PU3HUECKUI CMBICT HHTErpajia
46 Haxoguth mnepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIUM, BBIUUCIATH
. uHTerpai o popmyne Hetorona — JleitOnuma
47 Pemarp npukiaaHble 3aa4u, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKOTO

U QU3UUECKOro XapakTepa, CpeICTBAMH MAaTeMaTHYECKOTO aHaIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KJIACC

IIpoBepsiemMblii 3JIeMEHT COePKAHUA

Kon
1 Yucna u BBIYUCIICHUS
Panmonaneupie uncia. OOBIKHOBEHHBIE U JECATHUYHBIE JApPOOU, MPOLEHTHI,
OECKOHEUHBIE  MEpPUOJMUYECKHEe  apodu.  ApudMeTHdecKkHe  Omepauuud ¢
1.1 palMoHAIBHBIMHM YHCIIaMHU, TTPeoOpa30BaHMs YHCIOBBIX BhIpakeHHH. [IpumeHeHue
Ipo0eil ¥ TPOIEHTOB IS PELICHUS MPHUKIAIHBIX 3a/lad M3 Pa3IMYHbIX OTpaciei
3HAHUW U peaTbHOM JKU3HU
JlericTBUTENBHEIC qycia. PanmmonanpHbIe u HWppaluOHAIIbHBIC qycia.
1.2 Apudmernueckue omnepanuu C JACUCTBUTENbHBIMH uuciaaMu. [IpuOmmkéHnble
BBIYMCIICHHUS], IPABUJIa OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN
Crenenn ¢ nensiM mokazateneMm. CranmapTHas ¢opma 3amucH JeUCTBUTEIBHOTO
1.3 yucna. Vcnonp3oBanue moaxojsmend (GopMbl 3alMCH JCHCTBUTENBHBIX YHCET IS
peuieHust MPakTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHbBIX
14 Apudmerndeckuii KOpeHb HaTypalibHOU cTeneHu. J[elcTBus ¢ aprupMeTUIECKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
s CuHyCc, KOCHHYC W TaHI€HC 4YHCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHCIIOBOTO apryMEHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3zoBaHus
59 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE
' TPUTOHOMETpHUYECKHE (HOPMYIIbI
53 VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. MeTon
' WHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-paIMOHAIBHBIX YPABHCHHUN 1 HEPABEHCTB
2.5 Pemienue nppanyoHaabHbIX YPAaBHEHHI 1 HEPABEHCTB
2.6 Pelienne TpUroHOMETPUYECKUX YPaBHEHUH
57 [IpuMeHeHne ypaBHEHHUI 1 HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a/1a4 U 3a7a4

U3 PA3IUYHBIX 00JIACTeH HAYKH U PEAbHOM KU3HU




3 @OyHKIUHU U TpaduKu
11 Oynkuus, cnocoObl 3amanus QyHkuuu. ['padux ¢yskum. B3aumao obOparHble
' byHKIAHA
12 O6nactp ompeneneHuss W MHOXECTBO 3HadyeHWM (yHkiuu. Hymm dyskmum.
' [IpomexxyTKH 3HaKOMOCTOSHCTBA. YETHBIC M HEUETHBIE (YHKIINN
13 CrenenHass (yHKIMS C HaTypaJbHBIM M LEJIbIM IOKa3zateneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS #-0l CTENIEHU
14 Tpuronomerpuyeckass OKpYy>KHOCTb, ONpPEEICHUE TPUTOHOMETPUUECKUX (PyHKIUN
' YHUCJIOBOr'0 apryMeHTa
4 Havana marematnueckoro aHanusa
il ITocnenoBaTeNbHOCTH, CIOCOOBI 3aJaHus IIOCJIENOBATEIbHOCTEH. MOHOTOHHBIE
' NOCJIE0BATENBHOCTH
Apudmernueckass W TeOMETpHUECKas Tporpeccuu. beckoHeuHo yObIBaromias
T reoMerpuueckas nporpeccus. Cymma OeCKOHEUYHO YOBIBAIOLIEH TeoMEeTpUYecKoi
' nporpeccur. Popmysna CI0XKHBIX MNPOLEHTOB. lcnonap30BaHHME NPOrpeccuu AJis
pelIeHUs peallbHbIX 3a]a4 MPUKJIaJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoOkecTBO, oOIepaluu HaJa MHOXecTBaMu. Jluarpammbl Oinepa — Benna.
5.1 [IpumeHeHrEe TEOPETHKO-MHOKECTBEHHOI'O ammnapara s OINUCAaHUS peaJIbHbIX
MIPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsiemMblil 3JIeMEHT COAePKAHUA
1 Umucna v BBIYUCIECHUS
1.1 HarypanbHbie u nenbie yncna. [Ipu3Haku AeIMMOCTH LETbIX YHCEeI
1.2 Crenens ¢ pallMOHANBHBIM MOKa3areneM. CBOWCTBa CTETIEHU
1.3 Jlorapudm uyucna. /lecaTuyHble U HATYpaJbHbBIE JTOTapU(pMBbI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAKEHHA, COACPIKALINX JIOTAPU(MBI
55 [TpeoOpa3oBaHue BBIPAXKEHUIA, COACPIKALINX CTENIEHH C PAIlHOHATBHBIM
' MoKazaresieM




23

IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24 IlokasaTenbHble ypaBHEHUsSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
6 CucreMpl JNMHEWHBIX ypaBHeHuH. PeleHue mNpUKIaAHBIX 3a4ad C IIOMOILBIO
' CHUCTEMBI IMHEHHBIX YPAaBHEHUI
2.7 CucrteMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
)3 IIpuMmeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELLIEHUIO0 MaTEMaTHUECKUX 3a]a4
' Y 3a/1a4 U3 Pa3IMIHBIX 00JaCTel HAYKW U PEATbHON KU3HH
3 OyHKIMU U TpapuKu
Oynknusa. Ilepuonnueckne ¢yHkmuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumymMbl U MHUHUMYMBI ¢QyHKuud. HaunOomnblee W HauMeHbliee 3HAUYCHUE
(GYHKIIMU Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U Tpaduku
33 [TokazaTenpHas u norapudmMudeckas PyHKIIUN, UX CBOMCTBA U rpaduKu
34 Hcnonb3oBanue rpadukoB GyHKIMN IS peIIeHUs] YpaBHEHUH U JTMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB  (YHKOMA Ui UCCIENOBaHMUA  MPOLECCOB |
3.5 3aBUCUMOCTEH, KOTOpPBhIE BO3HUKAIOT MPU PEIICHHH 3adad U3 JPYTuX YIeOHBIX
IIPEAMETOB U pPeaIbHOMN KU3HU
4 Hauana maremaTn4eckoro aHaiausa
4.1 HenpepoiBable pyHKIMN. METO MHTEPBAJIOB AJIsl PEIICHUS] HEPABEeHCTB
4.2 [TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 [Tpou3BoaHble 37MeMEHTapHBIX (QyHKIUH. DOpMyIBl HAXOXACHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEIEHUS U YaCTHOrO QYHKIIUH
[IpuMeHeHne TNPOU3BOAHON K HCCIEIOBAHUIO (YHKIMI HAa MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxneHne HauOosbLIero 1 HaMMEHBIIEro 3HauYeHUs (QyHKIMM Ha
OTpe3Ke
IIpumeHeHrne NPOU3BOAHOM ISl HAXOXKIEHUSI HAWITYYIIEro pEeUIeHHs B IPUKIIAAHbBIX
4.5 3amavax, JJIs ONpEAeNICHHsT CKOPOCTH Tporiecca, 3aJaHHOTO (OpMYJION Wi
rpaduKom
4.6 ITepBooOpaznas. Tabnuma nepBooOpasHBIX
47 WuTerpan, ero reoMeTpuueckuil u gpusnueckuii cMbici. Brrancienue uHTerpana mo

dbopmyne HetoTona — JleiitOnuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHust

Brnanmenne meromamu J0Ka3aTeNbCTB, AITOPHUTMAMH pEIICHUS 3aad;
yMeHue (GopMysInMpoBaTh U ONEPUPOBATH MOHATUSMH: OINpE/EIICHHUE,
aKCMoOMa, TeopeMma, CIIEJICTBUE, CBOMCTBO, NPHU3HAK, JOKA3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKHU; TPUMEHSTh UX; YMEHHE (POPMYyIHPOBATH
00paTHOE W TPOTUBOIIOJIIOKHOE YTBEPXKICHUE, MPUBOIUTH TPUMEPHI H
KOHTPIPUMCEPBI, HCIIOJIB30BaAThH MCTOL MaTeMaTHYEeCKOU HWHAYKIWUH,
NPOBOIUTH  JTOKAa3aTEIbHBIC PACCYKIEHHS TpPU pEHICHWH 3a/ad,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUIBHOCTb  PACCYXKIACHUN;  YMEHHE
OIIEPHPOBATH TMOHITHSIMHU: MHOXECTBO, MOJMHOXECTBO, OIEPALMU HaJ
MHOXCCTBaMU, YMCHUC HUCIIOJIB30BATh TeOpeTHKO-MHO)KeCTBCHHBIﬁ
ammapar JUisi OIMCaHUs PEATBHBIX MPOIIECCOB U SIBIICHUH M IPH PEIICHUH
3ala4, B TOM 4YHCIC U3 [OPYIrux y‘-Ie6HI>IX npeaMeToB; YMCHHC
OTIEpUPOBATh MOHATUIMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IJIOCKOCTH; YMCHHC 3aJilaBaTb W OINHUCBIBATH Fpa(bbl pas3siinIHbIMU

croco0aMu; UCTIOB30BaTh Tpadbl MPH PEIICHUH 337124

YMeHHne omnepupoBaTh MOHATHSIMH: HATypallbHOE YHCIIO, IEJI0E YHCIIO,
CTCIICHb C LCJIBIM IMOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb
C palmMOHAJbHBIM  TIOKA3aTeleM, CTEeNeHb C  JIeHCTBUTEIBHBIM
nokaszareieM, Jorapupm 4UMcIa, CUHYC, KOCHHYC U  TaHICHC
IMPOU3BOJIBHOI'O0 YHCJIa, OCTATOK IO MOAYJII0, PallMOHAJIBHOC 4YHCIIO,
UppalMOHATIbHOE  YHCJIO,  MHOXKECTBAa  HATYpPAIbHBIX,  IEJIBIX,
palroOHAJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJb30BATh
NPU3HAKH JIETMMOCTH, HAUMEHBIINA OOIIMH JEeTUTeNhb U HauMEHbIIee
obmiee kpaTHoe, anropuT™M EBKIIMIa mpu penieHnn 3ajad; 3HaKOMCTBO C
pa3IMYHBIMU ~ TIO3MIMOHHBIMA  CHUCTEMaMH  CUHCIICHUS;  yMEHUE
BBIIOJIHATL BBIYUCIIEHUE 3HAUEHUU U npeo6pa30BaHH${ BBIpa)KeHI/Iﬁ cO
CTENeHsAMH W JorapudpmMaMu, mpeoOpa3oBaHUs IPOOHO-PAMOHATBHBIX

BBIp&)KGHHfI; YMCHHUC OINCPpHUPOBATH MOHATUAMU: MOCICAOBATCIBHOCTD,




apudmernueckas mporpeccus, reoMeTpHYIecKast nporpeccus,
OcCKOHEYHO yOBIBafoOIIas TreoMETpHYecKass TPOrpeccHsl; YMEHHE
3aJaBaTh MIOCJIICAOBATCIBbHOCTH, B TOM YHCJIC C IIOMOIIBIO peKyppeHTHHx
dbopMys; yMEHHE ONEpPHpPOBaTHh TMOHATHSIMHU: KOMIUIEKCHOE YHCIIO,
CONPsIKEHHBIE KOMILJIEKCHBIE YHCIIA, MOLYJIb U aPTYMEHT KOMIIJIEKCHOTO
yucina, ¢opma 3amucH  KOMIUIEKCHBIX  YHCeNl (TeoMeTphuecKas,
TPUTOHOMETpHUYECKass W  anreOpanyeckas); yYMeTb IPOU3BOIUTH
apudMeTUYECKHe JICUCTBUS C KOMIUIEKCHBIMA YHCJIAMH; TPUBOJUTH
anMepH HUCIIOJIB30BAHUS KOMITJICKCHBIX YUCCII, OHGpI/IpOBaTI:
MOHATHSMU: Marpuma 2xX2 u  3X3, onpenenureslb  MaTpUIIbL,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHue onepupoBaTh INOHATHUAMU: pPALMOHAJIBHBIE, HppalOHAIbHbIE,
NOKa3aTebHbIC, CTENEHHBIE, JOrapu(pMHUUECKUE, TPUTOHOMETPUUYECKHUE
YpPaBHEHHS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE ONEPUPOBAThH
HOHATUSAMU: TOXJECTBO, TOXAECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHUE,
HEPABEHCTBO, CHCTEMA YpPaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTb
YPaBHEHHH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBbI C IMOMOILIBIO Pa3IMYHBIX NPUEMOB; peLIaTh
YPaBHEHHs, HEPAaBEHCTBA U CHCTEMBl C IIapaMeTPOM; IPHUMEHSIThH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHHUs] MaTeMaTUYECKUX

3a]a4 U 3a]]a4 U3 pa3Iu4HbIX 00JacTell HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
NEPUOTUYHOCTh (PYHKIUH, OrpPaHHYECHHOCTh (YHKIHMH, MOHOTOHHOCTb
byHKIHH, SKCTpeMyM (GYHKIMH, HAaMOOJbIIIee U HAUMEHbBIIICe 3HAUYCHUS
(GYHKIMU HA IPOMEKYTKE, HEMpepbIBHAS (DYHKIIHSI, aCHMITOTHI rpaduka
GyHKIMH, TIepBas U BTOpasi MPOon3BOaHAs (PyHKINHU, TEOMETPUIECCKUN U
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneTIEHHBIN
MHTErpajl; YMEHHE HAXOOUTh aCHMNOTOTHI rpaduka (DyHKIUH;, yMEHHE
BBIYUCIIATh  TPOM3BOJHBIE CYMMBI, IPOM3BEACHUS, YACTHOTO H
KOMITO3UIMHN (YHKIMH, HaXOANUTh YpaBHCHHE KacaTelbHOH K Tpaduky
(GYHKUMU; yMEHUE HaXOIUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIONb30BaTh HPOM3BOAHYIO JUIS HCCIEIOBAaHUS (QYHKIHH,
HaXOJIUTh HaAWOOJbIIME M HAUMEHbIIWE 3HA4YCHUs (YHKIMA; CTPOUTH
rpaKy MHOTOWJICHOB C HCIIOJI30BAaHMEM armapaTa MaTeMaTHYECKOTO
aHanmu3a; NPUMEHATh NPOM3BOJHYIO JJISi HAXOXKIEHHUS HAWITyYIIero

PEIICHMA B IMPUKIAJHBIX, B TOM YHUCJIC COLHUAJIbHO-DKOHOMUYCCKHX H




bu3nYeCKUX 3a7a9ax; HaXOAUTh TUIOMIAIU U 00BbEMBI QUTYP C TTIOMOIIBIO
WHTErpajia; MPUBOIUTH NMPUMEPHl MaTEMaTHYECKOTO MOACTHPOBAHUS C

noMoIkio A depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMHU: rpaduk QyHKUUH, oOOpaTHas
byHKIMS, KOMIO3UIMS (QYHKIUH, JHHEHHAs (DYHKIUSA, KBaapaTHIHAS
byHKIHA, panuoHaabHas byHKIM, CTETEHHAs byHKIM,
TpUroHoMeTpudyeckne (QyHKOMM, O0OpaTHBIE  TPUTOHOMETPHYECKHE
¢yHKUMHM, TOKa3aTelnbHas M Jorapugmuyeckas (yHKIMU; YMEHHE
CTPOUTHh TpadUKU H3YUYEHHBIX (PYHKIIUH, BBITIOJHATH NPEOOpa3oBaHUS
rpaduKoB (QYHKIMN, UCTIONB30BaTh TPApUKHU IS U3yUYEHUS TPOLIECCOB U
3aBUCHMOCTEH, MU PEIICHUN 3a]ad U3 APYTHX YYEOHBIX NMPEIMETOB H
3a[a4 U3 pealibHOW JKU3HHU; BBIpaKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMUMHAMH; HCIOJB30BaTh CBOMCTBa M Tpaduku QYHKIOMHA IS
peleHus ypaBHEHHH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpamu; n300pakaTh
Ha KOOPAMHATHOM IJTIOCKOCTH MHOXKECTBAa PEIICHUN ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarh TEKCTOBBIE 3aJayd Pa3HBIX THUIIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33JIla4 U3 00JIACTH YIPABICHUS TUYHBIMU U CEMEHHBIMH
¢buHaHCaAMM); COCTABIIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M HX
CUCTEMBI 11O YCJIOBHIO 33Jaud, MCCIEAOBATH IOJIYYEHHOE pPEUICHHE U
OLICHUBATh MPABIONOAOOHOCTh pPE3YJIbTATOB; yYMEHHE MOEIUPOBATH
peajbHble CUTYallMM Ha $3bIKE MATEMAaTHUKHU; COCTAaBJISATh BBIPaXKCHMUS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33J1ayH,
UCCIIEI0BaTh TOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHMEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpeAHee apuPMETHIECKOe, MeIuaHa,
HauOosblllee W  HaWMEHbIllee 3HAa4YeHHs, pa3Max, JIUCHEepCHs,
CTaHJapTHOE OTKIOHCHHE YHCIOBOTO HaOopa; yMEHHE W3BIICKATh,
MHTEPIPETUPOBATh WHGOPMALIMIO, TPEICTABICHHYI0 B Tabmumax, Ha
quarpammax, rpadukax, OTpaKaroly0 CBOMCTBA peallbHBIX MPOIECCOB U
SBJIEHUH; MPEACTABIATh HH()OPMALIMIO C MTOMOIIBIO TaOJIUIl U AUATPAMM;
MCCJIEI0BATh CTATHCTHUYECKUE JaHHBIE, B TOM YHCJIE C NMPUMEHEHUEM
rpaguyeckux METOIOB M  DJIEKTPOHHBIX  CPEICTB; Trpaduuecku
UCCIIEIOBAaTh COBMECTHBIC HAOJIOJACHHWS C TIOMOIIBIO JHArpaMMm

paccerBaHUs U JUHEUHOW perpeccuu




YMeHue onepupoBaTh IOHATUSMU: CIIy4alHBIM OIBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTb CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpaUUeCKUX METOIOB; HMPUMEHSThH
(GOopMyIBl CIIOKEHHSI M YMHOXEHHs BEpOATHOCTEH, (HOpMyiy IMOJIHOU
BEPOSATHOCTH, popmyny bepHyiuim, komOuHaTOpHBIE (QaKTHl U (HOPMYIIBL;
OLIEHUBATh BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
NOHATUSMM: CIy4yailHas BEJIMYMHA, pACIPENEICHUE BEPOSTHOCTEM,
MaTEMAaTHYECKOE OKUIAHUE, IUCIEPCHs M CTAHJAPTHOE OTKJIOHEHHE
CllyyaliHOW BeIMYUHBI, (QYHKIMH paclpeleNeHuss W IUIOTHOCTH
PaBHOMEPHOI'O, IIOKAa3aTEJBHOIO M HOPMAJIBHOTO pPAaclpeAcieHul;
YMEHHME MCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpeiesieHud JUis
peleHus 3ajad; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCel,
METOABI BBIOOPOUYHBIX HCCIIEAOBAaHUHM; YMEHHE TPHUBOJUTH IPUMEPHI
NPOSIBJIEHUS] 3aKOHA OOJIBIIMX YHMCENT B HPUPOAHBIX M OOLIECTBEHHBIX
SIBIICHUSX; YMEHHUE ONEPUPOBATh NOHITUAMM: COUETAaHHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEPEeCTaHOBOK, OWHOM HpIOoTOHA; ymeHHe
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M pacCy>KICHUS I PELICHUS 3a/1a4;
OLICHUBATh BEPOATHOCTH pealIbHBIX COOBITHH; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IIOHATUAMM: TO4YKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIUIA, IUIOCKMH yrodi,
JBYI'PAHHBIA yroJl, TPEXTPAHHBIA YIOJI, CKPELIMBAIOLIUECS IPSIMBIE,
NapaJuIeIbHOCTh U NMEPHEHINKYISIPHOCTh NPSAMBIX M IUIOCKOCTEH, yroin
MEXAY MPSMBIMHU, YIrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMHU, PACCTOSHHE OT TOYKU 1O INIOCKOCTH, PACCTOSIHUE MEKIY
IPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
pelIeHNH 3a/lady M3ydeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIETO MHpA; CTPOHUTH
MaTEMAaTHYECKAE MOJENH C IOMOINBIO T'€OMETPUYECKHX IOHATHH H

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHUYCCKUC 3aa4n

10

YMeHue onepupoBaTh MOHATUSAMH: IUIoUIanb (Uryphl, 00BEM (GUTypHI,
MHOTOTPaHHHK, NPABIJIBHBI MHOTOTPAHHHK, CEYCHHE MHOTOIPaHHUKA,
Ky0, mapajuienenuresa, NpuU3Ma, NUpaMuaa, (Gurypa U IMOBEPXHOCTD
BpaIlleHNs], HWINHAP, KOHYC, Imap, cdepa, miomans cdepsl, IIOmaIb
NOBEPXHOCTH TMHPaMM[bI, TPU3MBI, KOHycCa, IIMHApA, 00BEM KyOa,

IPSIMOYTOJIBHOTO MapaijieNienumneaa, MUpaMuabl, TPU3MbL, LWIMHIPA,




KOHYycCa, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUCHUs] KOHyca M IWJIMHJPA,
napajuleJIbHblE OCH WM OCHOBAHUIO, CEYEHUE 1Iapa, IJIOCKOCTh,
Kacaromasicsi cdepbl, MUWIMHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAHHUKH, QUTYPHI U MOBEPXHOCTH
BpAIICHUs], UX CEUCHUsS], B TOM YKCJIE C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITETLHO
dbopMyIHUpOBaTh OMpEEIICHUs N3Y9aeMbIX (DUTYp, BBIIBUTATH TUIIOTE3BI
O CBOMCTBAaxX U MpPU3HAKAX F€OMETPUUYECKUX (GUTYyp, 0OOCHOBBIBATH WM
OTpOBEpraTh HWX; YMEHHE MPOBOAWTH KIacCHUPUKAIMIO GUTYp TIO
pPa3IUYHBIM TPHU3HAKaM, BBINOJHATE HEOOXOAMMBIE JIOMOJHUTEIbHBIE

MOCTPOEHUS

11

YmMmenune OIICPpHUPOBATH IIOHATUAMMU: JABHUKCHHUC B MMPOCTPAHCTBE,
napajieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuWe TMOMOOMs, TMOAOOHBIE QUTYPBI; yMCHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIC (UTYpPHI, B TOM YHUCIIE B TPHUPOJIE,
HCKYCCTBE, apXWUTEKType; HCIOJIb30BaTh T'€OMETPUUYECKUE OTHOIICHUS
NpU PEIICHWW 3a/a4y; HAXOJWTh TEOMETPUYECKHE BEIWYMHBI (IJIMHA,
yroj, IUIOIAAb, OOBEM) MpPH pPEUICHWH 3a1ad M3 APYTruX Y4eOHBIX
NPEMETOB M U3 PEaTbHOHN JKU3HU; YMEHHE BBIUUCIATH TE€OMETPHUYCCKHEC
BEJIMYMHBI (IJIMHA, YTOJd, IUIOMIalb, O0BEM, IUIOIIA[b TOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBIC (DOPMYIIBI ¥ METOABI, B TOM YHCIE: ILUIOMIAIb
MOBEPXHOCTU MHUPAMHUIBI, TPU3MBI, KOHYCa, HWIMHAPA, TUIOMAAb Chepsl;
00bEM Ky0a, MPSIMOYTOJIBHOTO TapaJUIe/IeHIe/ia, MMPaMUIbI, TTPH3MBI,
IWIMHIpPA, KOHyCa, IIapa; yYMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB

MoTI00HBIX (hUTYp
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YMeHue onepupoBaTh NOHATUAMU: NPSAMOYTOJIbHAS CHCTEMAa KOOPAUHAT,
BEKTOp, KOOPAMHATBHl TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha 4YHCIIO, pa3joXKeHHe BeKTopa Mo 0Oasucy,
CKaJsIPHOE IIPOM3BENICHUE, BEKTOPHOE IIPOM3BEICHHUE, YIOd MEXKIY
BEKTOPAMH; YMEHHUE HCIOJIb30BATh BEKTOPHBIM M KOOPAWHATHBIN METOA
JUISL  peUIeHHs TEOMETPHUYECKHX 3aJad H 3aj]ad JPYruxX Y4eOHBIX

MIPEIMETOB

13

YMmenue BbIOMpaTh MOAXOMSAIIMN METOA [UIs pelIeHHs 3a/a4H;
MIOHUMAaHUE 3HAYUMOCTH MAaTEeMaTUKU B U3YYCHUU IIPUPOAHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SIBIICHUH; YyMEHHE paclo3HaBaTb

IIPOSABJICHUEC 3aKOHOB MAaTCMATHUKH B HCKYCCTBC, YMCHHUEC IIPHUBOJUTH




MNpUMEPbl  MATECMATUYCCKUX

MaTeMaTU4eCKON HayK1

OTKPBITUHA  POCCHUCKOM

u

MHUPOBOM




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

Kon

1 Yucna v BBIYUCICHUS

1.1 Harypanbnblie u nensie yucna. [Ipu3Haku 1e1MMOoCTH LENbIX YUCE

1o Panmonaneubie yncna. OOBIKHOBEHHBIE W JCCITHYHBIC APOOU, TIPOICHTEHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TPOoOH

13 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. HevictBus c
' apuMeTHUECKUMU KOPHSIMH HATypaTbHOU CTCTICHH

14 Crenenb ¢ uenbiM mokazatesneMm. CTeneHb C paluMOHAIbHBIM IOKA3aTEJIEM.
' CBoiicTBa CTENEHU

s CuHyC, KOCMHYC W TAHT€HC YHUCJIOBOrO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' aApKTaHI'€HC YHUCIOBOTO apryMEHTa

1.6 Jlorapudm yucna. Jlecatuynbie U HaTypajbHbIE JorapudMbl

JlelicTBUTENbHBIE YuCIA. ApUPMETHUYECKHE OMNEepalud C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. IlpuOnmkE€HHBIE BBIYUCICHUS, IpaBUJa OKPYIJIEHUS, NPHUKUAKA U
OLICHKA pe3yJibTaTa BbIUNCICHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommiekcHeie uncna
2 YpaBHEHHUs U HEpABEHCTBA

2.1 Lenbie u 1poOHO-paAIIOHANIEHBIE YPaBHEHUS

2.2 HppaumnonaibHble ypaBHEHUS

2.3 TpuronomeTpuieckue ypaBHeHUs

24 [Toka3zaTenbHbIE U JOrapUPMHUUECKUE YPABHEHUS

2.5 Lenbie U 1pOoOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHnaibHble HEPAaBEHCTBA

2.7 [TokazaTenbHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA

2.8 Tpuronomerpuyeckue HEpaBEeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI M HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu




2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUH. OnpeennTenb MaTpULIbl
3 OyHKIUHN U TpapUKU
11 Oynkus, cnocodwl 3ananus ¢Gyaknuu. ['padux Gynknuu. BzammHo oOpaTHBIC
' ¢ynkuuu. Yérneie u HeuéTHble GyHKIMU. [lepuoanueckue pyHKIUN
OO6nacte ompeneneHuss ¥ MHOXECTBO 3HadeHMH ¢yHkumu. Hymm (yHKImm.
35 [IpoMexyTku 3HaKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKLHUH.
' MaxkcumMyMbl 1 MUHUMYMBI (QyHKUuMH. HanGombliee W HaMMeHblee 3HAYCHHE
(GyHKIIUU Ha TIPOMEKYTKE
33 CrenenHast (pyHKIMsI ¢ HaTypajdbHBIM M IIeNbIM Toka3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS 7-Oi CTETICHH
34 Tpuronomerpudeckue GyHKIMU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIHMH, UX CBOWCTBA U TpapuKu
16 Touku paspeiBa. Acumntorsl rpadukoB ¢yHkiuidi. CBoiicTBa (QyHKIUA,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
18 Apudmernueckass U TeoMmeTpuueckas mporpeccur. Dopmyna  CIOXKHBIX
' MIPOLIEHTOB
4 Havana maremaTnueckoro aHaianza
4.1 [TpousBoanas pyukiuu. [Ipon3BoaHbIE 2IeMEHTApHBIX (PYHKITUH
[IpuMeHeHne TPOU3BOAHOW K MCCIIENOBAHUIO (PYHKIIMH HAa MOHOTOHHOCTH M
4.2 SKCTpeMyMbl. HaxoxaeHne HanOONbIIEro M HaWUMEHBIIETO 3HAYCHHUS (YHKIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. Muterpain
5 MHoOkecTBa U JTOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE




7.3

MHororpanHuku

7.4

Tenau IMOBCPXHOCTHU BpallICHUA

7.5

Koopaunatsl 1 BEKTOPBI




