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MOSACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma yueGHOTO Kypca «Anredpa u Hadala MaTEMaTHUYECKOTO
aHanmu3a» 0azoBoro ypoBHs mis obydarormuxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe DeepanbHOTO rOCYIapCTBEHHOTO 00pa30BaTeIHLHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHHMIA,
NPEIbSIBISEMBIX K MAaT€MaTUYECKOMY OOpa30BaHHIO, U TPATUIUI POCCHICKOTO
oOpazoBanusi. Peanmsanmst mporpamMMmbl 00ECIIEUUBACT OBJIAJCHHE KIFOYEBBIMU
KOMIIETCHIIMSIMH, COCTABJISIFOIIMMUA OCHOBY JUII CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0Opa3oBaHMs, IETOCTHOCTh OOMIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUSA JUYHOCTH OOYJAFOIINXCS.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Kypc «AnreOpa u Havana MaTeMaTH4YECKOTO aHANIM3a» SIBJSICTCS OAHUM W3
HauOojiee 3HAYMMBIX B MPOTrpamMMe CTapIiei IIKOJIbl, MOCKOJbKY, C OIHOU
CTOPOHBI, OH OO€ECIEeYMBAET MHCTPYMEHTANIbHYIO 0a3y s HU3Yy4eHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (POPMUPYET JIOTUYECKOE U
abCTpakTHOE MBIIIJICHHE Yy4YalluXcsi Ha YPOBHE, HEOOXOAMMOM Jii OCBOCHUS
KypcoB HH(OpPMATHUKH, OOIIECTBO3HAHUS, HCTOPHUM, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecsl OBJIAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHXKEHHSI B MaTEMaTHUYECKOM opMme.

Kypc anreOpsl u Hauan MaTeMaTHYEeCKOro aHalu3a 3aKjIa/IbIBa€T OCHOBY IS
YCIICITHOTO OBJIAJAEHUS 3aKOHaMH (U3MKH, XUMHHU, OHOJIOTUH, TMOHUMAHUS
OCHOBHBIX TEHJICHIUH 5SKOHOMHKM M OOIIECTBEHHOW JKM3HH, IMO3BOJISIET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEAHEBHOM KU3HU. B TOXE BpeMs OBIIAJICHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHYECKHMMH KOHCTPYKLHUSMU
pa3BUBAaeT YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTD
YTBEPXKACHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3aluio, abCTparupoBaHue U
aHaJOTrUI0, OPMHUPYET KPEaTUBHOE U KPUTHUUECKOE MbIlUIeHHEe. B xone uzyueHus
anreOppl M Havyajl MAaTEMaTUYeCKOro aHaju3a B CTaplied IIKoJe Yydyalluecs
NOJIy4atOT HOBBIM OMNBIT PEIIEHHUs MNPUKIAIHBIX 334a4, CaMOCTOSITEIIBHOIO
NOCTPOEHUSI MaTEMaTUYECKUX MOJENEH pEaIbHbIX CUTyallud W HHTEpPIpEeTaluu
MOJYYEHHBIX  PELICHWH, 3HAKOMATCA C  NOpUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B MPUPOJE, HAYKE M B HCKYCCTBE, C BBbIJAIOLIIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc ob6nagaer 3HAaYMTENbHBIM BOCHUTATENbHBIM MOTEHIMAIOM, KOTOPBIN
peanusyeTcsl Kak 4epe3 y4eOHbIM maTepuan, CoCOOCTBYIOMINKA (POPMUPOBAHUIO
HAy4YHOT'O MHUPOBO33PEHMS, TaKk M dYepe3 creuuduky ydeOHOH IesTeabHOCTH,



TpeOyrolieit CaMOCTOSTEIIBHOCTH, AKKypaTHOCTH, IIPOAOJDKATEIIBHOU
KOHIIEHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBINA PE3YJIbTAT.

B ochoBe metomuku oOydeHuss anreOpe M HaudajgaM MaTeMaTHYECKOTO
aHaJIN3a JIEKUT AESITEIbHOCTHBIN MPUHIUI 00YUYEHMUS.

Crpykrypa Kypca «Anredpa 1 Hayaaa MaTeMaTUYECKOTO aHAJIN3a» BKIKOYAET
CIEAYIOUIUE COAEPKATENbHO-METOANYECKNE JIMHUM: «YHcila W BBIYHUCICHUSY,
«Dyakmun  u - rpadukm», «YpaBHeHHMST U HepaBeHCTBa», «Hauwama
MaTeMaTu4yecKkoro asHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBbIE
COZIEPXKATENBHO-METOAMYECKUE JIMHUM H3Y4YaroTCs HA MPOTSHKECHUM JBYX JIET
oOy4deHHusl B CTapllel IIKOJE, €CTECTBEHHO AOIOJHAS APYr JIpyra U MOCTEIEHHO
HAChI[AsCh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIM Kypc  SBISIETCSA
UHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe coAepKaHhue HECKOJIbKUX
MaTeMaTHYECKUX AUCLHUIUIMH: ajlreOpa, TPUTOHOMETPHS], MAaTEMAaTUYECKUI aHaJIn3,
Teopusi MHOXecTB U JAp. [lo Mepe Toro kak yuwamuecs OBIaZeBalOT BCE Ooiee
IMIMPOKUM MATEMAaTUYECKUM almapaToM, Y HUX MOCIEI0BATEIbHO (POPMUPYETCS U
COBEpPLICHCTBYETCSI yYMEHUE CTPOMTH MATEMAaTUYECKYI0 MOJENb PEATBHOU
CUTyalluu, TPUMEHITh 3HaHWA, TOJy4YeHHbIE B Kypce «AnreOpa u Hayana
MaTEMaTHYECKOTI0 aHaJIN3a», JUIsl PEIIEHUSI CaMOCTOSATENbHO C(HOPMYIMPOBAHHON
MaTEeMaTUYECKOM 3a/1a4yH, a 3aTEM UHTEPIIPETUPOBATh MOJyUYECHHBIN PE3yJIbTaT.

CopepxarenbHO-MeTOAUYECKas JIMHUAS «YUucna M BBIYMCICHUS) 3aBEPIIACT
(¢bopMUpOBaHNE HABBIKOB MCMHOJIB30BAHUS AEHCTBUTEIbHBIX YHUCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOM IkoJjie. B crapmiell mkose oco0oe BHUMaHHUE YIENAETCA
(OpMUPOBAHNIO HPOYHBIX BBIYMCIUTENBHBIX HAaBBIKOB, BKIIOYAKOUIMX B ce0s
UCIOJIb30BAaHUE PAa3IMUHBIX (OpPM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPAllMOHAJIBHO BBINOJHATh JEUCTBUS C HHMHM, Je€jaTh NPUKUIKY, OLICHUBATH
pe3ynpTaT. OOydarompecss MNOJYy4YalOT HAaBBIKM MPUOMKEHHBIX BBIYMCICHUH,
BBIMIOJIHEHMSI JIEHCTBUM C YHUCIAMM, 3allUCaHHBIMM B CTaHAApTHOW (opme,
VICITOJIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUMN.

JIuHns «YpaBHEHHs W HEPABEHCTBA» PEAIM3YETCS HA NPOTSKEHUM BCETO
oOydeHuss B CTapuiedl MIKoJie, MOCKOJbKY B KaXIOM paszziesie MNporpamMMbl
IPEIYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3anad. OOydaromuecs: OBJIaJEeBatOT
pa3IMYHBIMM METOJAMM PELIEHUS LEJbIX, PalUOHAIBHBIX, HWPPALUOHAIBHBIX,
[OKAa3aTeNbHbIX, JIOTApU(PMUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHMH,
HEPABEHCTB U UX cucteM. [lorydeHHble yMeHns UCTIOJIb3YIOTCS IPU UCCIEA0BAHUN
(GYHKIMI C MOMOUIBIO MPOU3BOIHOM, PEIICHUH NMPUKIAJAHBIX 337a4 U 33434 Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAaUMEHBIIMX 3HaueHud ¢yHkuuu. JlaHHas
coJlep)KkareibHasl JIMHUSA BKJIOYAeT B ce0d Takke (QOpMUPOBAHME YMEHMH
BBIMOJHATh pacdy€rbl 1Mo ¢GopMysiaM, IpeoOpa3oBaHUs LENbIX, PalMOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUN, a TAKXKE BBIPAKCHUM,



collep)KaluX CTenmeHu M Jjorapudmel. braromaps H3ydeHHIO anredpanyeckoro
Marepruaja  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUSA YdYalluxcs, (OPMHUPYIOTCS HAaBBIKM JETyKTUBHBIX
paccyxaeHuil, pabOTl C  CUMBOJIBHBIMM  (OpMaMu,  IpenCTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJI€ PAaBEHCTB M HEPABEHCTB. Airedpa
npeniaraeT 3(QQPEeKTUBHbIE HWHCTPYMEHTBHl MJIsi pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 337a4, HAIJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeToM4eckass JUHUS «DPyHKIUM U TpaduKu» TECHO
NIEPEIUIETACTCS C IPYTUMH JINHUAMU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTrepurana. N3yuenne CTEIEHHOU,
NOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoB, UCIIOIb30BaHUE (DYHKLIMU JUIS pEelIeHUs 3a7ad U3 JPYrHX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK W C pEIIeHHEeM ypaBHEHUH U HepaBeHCTB. llpu 3TOM 00iblIOE BHUMaHHE
ynemnsieTcs: GOopMHpOBaHUIO YMEHHUS BBIpaKaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIY4YCHHbIE (PYHKIMH, CTPOUTH HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXAaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
pa3nuuHOi (opMe: aHATUTHUECKOH, rpaduueckoil u cioBecHoi. Ero msydenwue
CIOCOOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALUY, UCTI0JIb30BAaHUIO aHAJIOTUH.

CopnepxxarenpHas nuHUA «Hadana MareMarndeckoro aHaiau3a» I03BOJISAET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaTeMaTU4ECKUX, TaK W NMPUKIAIHBIX 3a1ad,
JOCTYMHBIX 00YYarOMIMMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEI0BaTh U
cTpouTh rpadukd (YyHKUUN, ONpEAeNsATh HX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUs, BBIYUCIATH IUIomaad (Uryp 1 oObEMBI Tell, HAXOIUTh CKOPOCTH U
YCKOpPEHMs IIpoueccoB. JlaHHas colep:KareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOCHUS MATEMATHYECKUX MOJEIEH pEealbHbIX CHUTYalHH,
HaxO0XXJIECHUS HAWIYYIIETO PELIEHUs B IPUKIANHBIX, B TOM YHCIE COLMAIBHO-
HPKOHOMHYECKHUX, 33/Ja4ax. 3HAKOMCTBO C OCHOBAaMM MaTE€MaTHYECKOIO aHaIu3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (hOPMAJIbHO-IOTHYECKOIO U KPEAaTUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHUI pACIIO3HABATh IPOSBIICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE M HcKkyccTBe. OOydarommecss Y3HAIOT O
BBIJJAIOIIMXCSL PE3YyJIbTAaTaX, ITOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATHKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeTOAMYECKas JTUHUSA «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IIOCBALIEHA  JJIEMEHTaM TEOPHMM  MHOXKECTB. [€OpETHKO-MHOKECTBEHHBIC
IIPEACTABICHNS POHU3BIBAIOT BECHh KyPC MIKOJBHOW MATEMATUKH U IPEIJIararoT



HanboJee YHUBEPCATbHBIN S3bIK, 00bEIUHSIONINN BCE pa3/ielbl MaTEMATHKU U €€
NPWIOKEHUN, OHM CBSI3BIBAIOT PA3HbIE MAaTEMATUYECKUE TUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO JaTh BO3MOXKHOCTH IIKOJIBHUKY IOHUMATh TEOPETHKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMaTUKU M MHCIOJIb30BAaTh €ro I
BBIPAKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa M Hayaia MaTeMaTHYECKOrO aHAJINW3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbI MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUSA, KOTOpPbIE IPU3BAHBI
c(OopMHPOBATh HABBIKH MIOCTPOEHUS MOJIETIEN peabHbIX CUTYyalUi, UCCIIEAOBAHNS
ATUX MOJEJEH C MOMOULIBIO ammapaTa aiaredpbl U MaTeMaTHUYECKOTO aHajau3a U
VHTEPIPETALUK NIOJyYCHHBIX pE3ynbTaToB. Takue 3aJaHus BIUIETCHBI B KaXIbIN
U3 pa3ziesioB IPOrpaMMbl, MOCKOJBKY BECh MaTEpHaNl Kypca IIMPOKO HUCHOJIb3YETCs
JUISL peLieHus] PUKIAAHBIX 3a1a4. [Ipu pemeHun peabHbIX NPAaKTHYECKUX 3a7ad
ydauiecs: pa3BUBAalOT HAOJIIOAATENBHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOIb30BaTh AHAIOIHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIATHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUEHHs BCEX TeM Kypca «Anredpa u Hayana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOGHOM muiaHe Ha HM3ydeHHE Kypca aiareOpbl M Havall MaTeMaTHYeCKOTro
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenus — 170 gacos.



COAEPXAHUME YYEBHOI'O KYPCA
10 KJTACC

Yucna v BIYMCJICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OECKOHEUHbIE  MepuoAuveckue  aApodu. ApudpMeruyeckue  omnepauud ¢
palMoOHANIbHBIMU YHCIIAMU, TPE0Opa30BaHKs YUCIOBBIX BhIpakeHui. [Ipumenenue
npobeil 1 MPOLEHTOB JJIsl PeIleHUs MPUKIAAHBIX 337a4 U3 Pa3IMYHBIX OTpacie
3HAHUU U PEaIbHOM KU3HMU.

JelictBuTenpHple 4nciia. PalMoOHaNbHBIE W UPpALMOHANBHBIE YHCIIA.
Apudmernueckue omnepaudd ¢ JeUCTBUTENbHBIMU yuciaamu. [IpubnmxéHHbie
BBIYMCJIEHNS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHNN.

Cremmenp ¢ menbiM  mokazateneM. CranmaptHas Qopma  3amucu
NEUCTBUTENHLHOTO uwncna. Vcmonp3oBaHwe moaXoAsmie (OpMBI  3amucH
JNEWCTBUTEIBHBIX YHUCEN [JI PEIICHUS NPaKTHUYECKUX 3aJad U IPEACTaBICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cremeHd.  JledcTBus ¢
apu(pMeTHYECKUMU KOPHSAMHU HATYPaJIbHOMN CTETIEHHU.

CHHyC, KOCHHYC M TAHI€HC YHCIIOBOrO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE IPEOOPA30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUUECKUE (HOPMYIIBI.

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

Pemenue nenpix 1 [poOHO-paLIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenune nppanmoHaibHBIX YPABHEHUM U HEPABEHCTB.

Pemienue TpuroHOMeTpUYECKUX YpaBHEHUM.

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

DyHKIUHN U TPAPUKH

Oynkums, crnocodsl 3amaHus GyHkouu. ['paduk  dyskuu. Bzanmuo
oOpaTHbIe PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOXKeCTBO 3HaueHud (ynkumu. Hymu QyHkium.
[TpoMexyTkH 3HAKOTIOCTOSTHCTBA. YETHBIE M HEUETHBIE (DYHKLIUU.

CrenenHast QpyHKIMS C HATypalbHBIM M IENBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpHS n-OM CTENEHHU.



TpuroHomeTpuyeckas OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

Hauasa MmaTeMaTH4eCKOI0 aHAJIU3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJEA0BATEIBHOCTEN.
MOHOTOHHBIE IOCJIEN0BATENBHOCTH.

ApudmeTrnueckast 1 reOMeTpHUecKas mporpeccuu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. lcronb30BaHuE Mporpeccuu s
pELIEHHUs peAJIbHBIX 33a/1a4 MPUKIAJTHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHokecTBO, omnepanuu HajJ MHOxKecTBamMu. [uarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara Uil ONUCAHUS PEalbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

Harypanpubie u nensie uncina. [IpusHaku 1eIMMOCTH LENBIX YUCEN.

CreneHb ¢ pallMOHAJIBHBIM NIOKa3aresneM. CBOMCTBA CTEIIECHH.

Jlorapugm uucna. JlecaTuyHble U HaTypajabHbIE JOrapu(MBI.

YpaBHeHUs U HEPABEHCTBA

[Ipeobpa3oBanHue BbIpaXEHH, COAEPIKALIUX JTOTapUPMBI.

[IpeoOpa3oBaHre BBIpAXKEHUN, COAEPKAIIMUX CTENEHH C PaAlUOHAIBHBIM
IIOKAa3aTeJIEM.

[Ipumeps! TPUTOHOMETPUUYECKUX HEPABEHCTB.

[loka3arenbHbIE ypaBHEHHS M HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIaJHbIX 33a4 C NOMOILBIO
CHUCTEMBbI JIMHEHHBIX YPABHECHUM.

CucreMsl M COBOKYITHOCTH PALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeneHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pazIu4HbIX OoO0JacTell HayKu MU peajbHOU
KU3HU.

DyHKUMH U TPaPUKH

®Oynkumsa. [lepuogmueckne  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTH
¢ynkun. MakcumyMbl 1 MUHUMYMbI GyHKiuu. HauOosbliee M HammeHbIlee
3HaYeHHe (PYHKIHUU HA TPOMEXKYTKE.

TpuronomeTrpruueckue QyHKIUH, UX CBOWCTBA U TPapUKH.

[TokxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U IpaUKH.



Hcnonp3oBanue rpadukoB GyHKIUI A pelIeHUs] yPaBHEHUN U JIMHEWHBIX
CHCTEM.

Hcnons3oBanue rpadukoB (yHKUMHA I HCCIAENOBAHUS TPOLECCOB U
3aBUCUMOCTEHN, KOTOPBHIE€ BO3HHUKAIOT MPU PEIICHUU 3a/ady U3 APYruX y4eOHbIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajaIu3a

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

[IpousBonnass  ¢yHkuuu. [eomerpuyeckuii ©u  (QU3MUECKUNA  CMBICTT
MIPOU3BOJHOU.

[IpousBoaHbie  dJeMEHTApHBIX  (QyHKUUNA.  DoOpMysbl  HAXOXKIACHUS
POU3BOJHON CyMMBI, POU3BEICHUS U YACTHOTO (DYHKITUH.

[IpumeHeHne MPOU3BOJHOM K MCCIEIOBAaHUIO (QYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HauYeHUus (QYHKIMHU Ha
OTpE3KE.

[IpumMeHeHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWIIY4dIlIEero pELICHUs B
NPUKIAIHBIX 3aJa4yax, [ ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIOo
dbopmyoit unu rpadpuKoMm.

[TepBooOpa3znas. Tabnuia neprooOpas3HbIX.

WNHuterpan, ero reoMerpuyeckuii W (Quanueckuid cMbIcia. Berunciienue
uHTerpana no popmyne Herorona—JleitOnuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{C6HOFO npeamMeTa «Marematuka» JOJIDKHO oOecrneynBaTh
AOCTHXXCHHC HAa YPOBHE CPCAHETO O6IHCFO O6paBOBaHI/I}I cileayromux JNIYHOCTHEIX,
MCTAIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'IBHBIX PE3yJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOTo TMpeaMmeTa
«Maremartukay XapakTepu3yloTCs:

['paxxganckoe BOCUTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHICKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIeAyp TpaxIaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKIUSMHU 1 Ha3HAYECHUEM.

[TaTpuoTnueckoe BOCIHUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKIAHCKON UACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJIb30BaHUIO ATHX JOCTHKCHMH B APYTUX HayKax, TEXHOJOTHUsSX, chepax
HKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO HapoJa;
c(OpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IMOBEACHUS,
CBSI3aHHOT'O C MMPAKTUYECKUM MPUMEHEHUEM JOCTUKCHUM HAYKU U I€ATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYAYIIETO.

DCTeTUYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, peleHnu, pacCyXICHUN;
BOCIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCTIeKTaM Pa3INYHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEeMaTUYECKHWE 3HaHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa >KMU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370POBbBIO (3I0pOBOE MUTaHUE, COANTAHCUPOBAHHBIN PEKUM 3aHATHI U

OTAbIXaA, peryispHas buznueckas AKTUBHOCTb); duznyecKoro
COBEpLIECHCTBOBAHYS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHOMN
NEATEIIBHOCTBIO.

TpynoBoe BociuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTH TPYAOJIOOUS;, MHTEPECOM K
paznuuyHbiM  chepaMm  TPOPECCHOHAIBEHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI;
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTHIO 3KOJOTUYECKOM KYJIbTYpbl, MOHHUMAHUEM BIMSHUS
COLMAJIbHO-DKOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOU
Cpempl, OCO3HAaHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  MPOoOJeMm;
OpHEHTallMe HAa MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JUIs PEIICHUsS 3a/lady B
00JIaCT  OKpyKalolel cpeapl, IUJIaHUPOBAHHUS TMOCTYNKOB U OLEHKH HX
BO3MOKHBIX MTOCHEACTBUN JIJI1 OKPY>KAIOIIEH CPEJIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W  OOIIECTBEHHOW TMPAKTHKH, IMOHUMaHHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeJOBEYECKOM AesTENbHOCTH, STaroB €€
pa3BUTHUS M 3HAYMMOCTH ISl PA3BUTUS LMBUIM3ALMHU; OBJANECHUEM S3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOW KyJIbTypOW KakK CpPEJACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJVMBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE Pe3yJIbTaThl OCBOCHMS MPOTPaMMbl Y4E€OHOrO MpeaMera
«Marematuka XapaKTEPHUIYIOTCS OBJIAICHHEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUAMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gdopmuposanue 06a308blX KOSHUMUBHLIX HNPOYECCO8 00YYaowuxcs (o0ceoeHue
Memooo8  NO3HAHUSL — OKpYJCaAlowezo  Mupa;,  NpUMeHeHue  J102U4eCKUX,
UCCIe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBeie ornueckue NenuCTBUs:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKUX
00BEKTOB, TMOHATHUNA, OTHOIICHUW MEXIY MOHATHAMU; (DOPMYyIUPOBATH
OTIpe/Ie]ICHUs]  TMOHATUN, yCTAHABIMBATH CYIIECTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA IJii OOOOIIEHHS W CpPaBHEHUS, KPUTEPHUH
IPOBOJIMMOTI0 aHAJIN3A;



BOCIIPUHUMATh, (HOpPMYyJIUpPOBaTH M  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YAaCTHbIE W OOIIHE;
YCIIOBHBIE;

BBISIBJISAITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKICHUI (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJbBL;

BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBHIOUpATh HauboIee MOAXOMAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBrnie HCCICAOBATCIbCKHUC I[CI\/'ICTBI/IHI

UCTIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIHUpOBaTh BOIPOCH], (UKCHUPYIOIIHME MPOTUBOPEUUE, MPOOIEMY,
yCTaHABJIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpOBaTh  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEIIEHO CIUTaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIICIOBAaHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
oObeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3ybTaTam
NPOBEAEHHOTO HAOJIOICHHUsS, UCCIECIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

MIPOTHO3UPOBATh BO3MOXKHOE DPAa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nuadopmanueii:

BBISIBJISATH JIePUIMTHI UHPOPMALIUU, TAHHBIX, HEOOXOJUMBIX IS OTBETA
Ha BOIIPOC U JJIsI PELICHHUS 3a]1a4uu;

BEIOWpAaTh ~ WHGOpPMAIMIO W3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYPUPOBaTh HHPOPMALINIO, MPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpapruecK;



e OIICHUBATH HaAEKHOCTh uH(pOpMaLINH o CaMOCTOSITENIHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 00ecnedusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO01ieHue:

e BOCIPUHUMATH W (GOPMYJIUPOBATh CYXKACHHS B COOTBETCTBUHU C
YCIIOBUSIMHU | TIEJISIMHA OOIIECHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHsSI B YCTHBIX U MHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYEHHbBIN pe3yJIbTarT;

e B X0/€ 00CYXXJI€HHS 33]]aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo6JieMbl, penraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEU, HAIICJIEHHBIE HA TIOUCK
pEIIeHMs; COMOCTaBISATh CBOM CYXKICHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB Juaiora, oOHapy»XMBaTh pa3linuuMe W CXOJICTBO IMO3UIIMMA; B
KOPpEKTHOU popMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

e TMPEACTABIATH  PE3YJNbTAThl  pENICHUS  3aJadd,  OKCIIEPUMEHTA,
UCCIIEJIOBaHMSI,  TPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAUU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyHUYECTBO:

e IMOHMMATh U  HCIOJB30BATh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUTyIbHOW pabOThI pH pENeHUH yU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBAaTh OPraHU3alMi0 COBMECTHOM
paboThI, pacnpeaeNsTh BUAbl padoT, JOrOBapUBaThCS, 00CYKIaTh POLIECC
U pe3yJsibTat padboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

e Y4acCTBOBAaTh B IPyNMNoBbIX opMax paboThl (00CYXAeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacThb pabOTHI M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETr0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPHSM,
c(hopMyTUpPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUS.

3) YHnusepcanonvie  pecynamuenvie oelicmaus, obecneuusaom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHHUS 3a]laul, BEIOUPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUH.

CaMOKOHTpOJIb:

e BIAJACTh HAaBBIKAMU IIO3HABATENbHON pediaexkcuu Kak OCO3HaHUS
COBEpILAEMBIX JCHCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB;
BIaJeTh CHoco0aMu  CaMONPOBEPKH, CAaMOKOHTpPOJIL Tpolecca H
pe3ysbTaTa perieHusi MaTeMaTHYeCKON 3a/1auH;



e TNPEABUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IIPU PEUIEHUHU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIECHUBATH COOTBETCTBHE pE3YJNbTaTa WEAHM U YCIOBHUSIM, OOBICHSTH
IIPUYMHBl TOCTUXKEHUSI WM HEIOCTHXKEHUS PE3yJbTaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenune yueOHOTO Kypca «Anredpa v Hadajga MaTEMAaTHYSCKOTO aHAIH3a»
Ha YpOBHE CpelHEero oOIIero oOpa3oBaHUsl JIOJDKHO OOecrneduBaTh JOCTHXKEHUE
CJIeIYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 KJTACC

Yucsia ¥ BIYMCICHUSA

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

BoeinmonHATe  apudmeTHueckue — Omepalud € PAUMOHAIBHBIMH U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BoinonusaTe mpuOImKkEHHbIE BBIUMCICHUS, UCIIONb3YS MpaBujla OKPYTICHHUS,
JeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATUSAMHU: CTEIEHb C LEJNBIM IIOKa3aTesleM; CTaHJapTHas
dopMa 3amMcu JEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypaJbHOW CTEINEHU;
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3alUCH JEHCTBUTEIBHBIX YUCEN ATl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JAHHBIX.

OnepupoBarh NMOHATUAMH: CUHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOIO YIJIA,
UCIIOJIb30BAaTh 3aIKUCh ITPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHMs U HEpaBeHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
paLMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YpaBHEHHUE;

BoimonusaTe npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUH U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoimonusaTe mpeoOpa3oBaHUs LIENBIX, PAMOHAIBHBIX W HPPAIMOHATbHBIX
BBIDOKEHMM M pellaTb  OCHOBHBIE THUIIBI  LEJBIX, PAlUOHAIBHBIX U
VPPALMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA ISl PELICHUS MAaTEMATUYECKUAX 3a1a4
¥ 3371a4 U3 Pa3IMYHBIX 00acTel HAYKH U PeasIbHOM KU3HU.



MopenupoBath peanabHbIE CHUTyalluM Ha S3bIKe ainreOphl, COCTaBISAThH
BBIDAKCHUSA, YPABHEHHUs, HEPABEHCTBA MO YCJIOBUIO 3aJa4d, HWCCIEAOBATH
MIOCTPOEHHBIE MOJIEIH C UCTIOIh30BAHUEM allliapaTta anreopsl.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIHUSA, CIIOCOOBI 3a7aHus (PyHKIMHM, 001acTh
ompezeNieHus] U MHOXECTBO 3HAueHUN (QYHKIUH, rpaduk (QyHKIUH, B3aUMHO
oOpaTHble (PYHKITHH.

OnepupoBaTh TMOHATUSAMU: YETHOCTH U HEYETHOCTh (DYHKIMHM, HYIH
GyHKUIHUU, TPOMEKYTKH 3HAKOMOCTOSHCTBA.

Ncnonb3oBath rpaduku GyHKIUN IS PEIICHUS] YpaBHEHUM.

CTpouTh U 4MUTaTh TPAPUKU JTUHEHHONW (PYHKIHMH, KBaIPATUIHONW (PYHKIIUH,
CTENEHHOU (PYHKITUHU C T[ETBIM ITOKA3aTEIEM.

Hcnonb3oBath rpaguku QyHKOUNH Uil MCCIENOBAaHUSA MPOILECCOB U
3aBUCUMOCTEHN MpHU pEelIeHUH 3a/1ayd U3 JIPYTruX y4eOHBbIX MPEIMETOB U pealbHOU
KU3HH, BBIpAXaTh (HOPMYIaMU 3aBUCUMOCTH MEX]Ty BETHUUMHAMH.

Hauana MaTeMaTH4ecKOro aHajan3a

OnepupoBaTh TMOHATHUSMH: TOCIEAOBATEILHOCTh, apumeTHdeckas u
r€OMETPUUECKAsI IPOIPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YObIBaloliasg reoMeTpuyecKas
porpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOTPECCHUH.

3amaBaTh MOCIEAOBATEIIBHOCTH PA3TUIHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PELLIEHUS
peaNbHbIX 33/1a4 MPUKJIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBatTh MOHITUSIMUA: MHOXKECTBO, OMEPAIIMU HAJl MHOKECTBAMM.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — ammapar sl ONHCAHUS
peaibHBIX MPOILIECCOB U SIBICHHUM, MpU pEHIeHUH 3a7ady M3 APYruX ydeOHbIX
IPEAMETOB.

OnepupoBaTb  MOHSTUAMMU: ONpEAEIIEHHUE, Teopema, CJIEACTBHE,
JI0OKa3aTEIbCTBO.

11 KJTACC

YucJia 1 BBIYUCIEHUS

OnepupoBaTh TMOHATUSIMHU: HATypaJbHOE, IIEJI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKN JIEJIMMOCTH LIEJIbIX YKMCEN, PA3JIOKCHUE YMCIIAa HA MPOCThIE MHOXKUTEIIH
JUISL PELLICHUS 3a7a4.

OnepupoBatTh MOHATHEM: CTETIEHB C PAIIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHAMU: JIOTapudPM 4YHCIIA, TECATUYHBIE U HATypalbHBIC
JoTapu(MsbI.



YpaBHeHMs U HEPABEHCTBA

[IpumensTh CcBOWCTBa CTemeHW JUid MPeoOpa3oBaHUsl  BBIPAKECHUI;
ONEpPUPOBATh IOHATHAMM: ITOKA3aTEIBHOE YPAaBHEHHE WM HEPABEHCTBO; pEIIaTh
OCHOBHBIE THUIIbI [I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

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

HaxonuTs pemenus npocTeNmnxX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEIICHHE,
VICIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUN Il pELICHUS IPAKTUYECKUX 3a1a4.

HaxomuTpk pemenus npoCTeUINX CUCTEM M COBOKYIHOCTEN PAallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MonenpoBaTb peajbHblE€ CUTYallUM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIDAKCHMSI, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 110 YCIOBHIO 3aJa4H,
UCCJIEIOBATh MMOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAaHUEM ammapaTa aareOpbl.

DYyHKIUHN U TPAPUKH

OnepupoBaTh MNOHATUSAMH: TEpHOAMYECKass  (DyHKUIUA, MOPOMEXKYTKU
MOHOTOHHOCTH (DYHKLHH, TOYKM OKCTpeMyMa (YHKIMM, HauOonbliee U
HauMEHbIlIee 3HA4YeHHUs (QYHKIUMU Ha [POMEXKYTKE; MCIONb30BaTh HUX I
UCCle0BaHusl PYHKIINHU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKU MOKA3aTEIbHOU, JOrapupMUUYECKON Hu
TPUTOHOMETPUUECKUX (DYHKLMI; N300paXxaTh UX HA KOOPAMHATHOM IJIOCKOCTHU U
VICITOJIB30BATh JJIs PELICHUS YPABHEHUI U HEPABEHCTB.

N3o06pakath Ha KOOPJAWHATHON TUIOCKOCTH I'padUKH JTUHEWHBIX YpaBHEHUIN
Y MCIIOJIb30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHUN.

Hcnons3oBath rpaduku (QYHKIMA Ui HCCIEAOBAaHUS MPOLECCOB H
3aBUCUMOCTEHN U3 APYTrUX y4eOHBIX AUCLUILINH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh MOHATUSAMU: HEMpPEpbIBHAS (YHKIUS; MPOU3BOAHAS (DYHKIUU;
UCIOJIb30BaTh TEOMETPUUECKUN U (PU3NUECKHI CMBICI POU3BOIHOM AJIsl PEIICHUs
3a/1ady.

HaxoauTs nNpon3BOAHbBIE AIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEIECHUS], YACTHOT'O (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO 7Sl UCCIIEAOBaHUS (GYHKIIMH HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATH PE3YyIbTAThl UCCIECIOBAHMS K ITOCTPOEHUIO Ipa(hUKOB.

Hcronb30BaTh MPOU3BOAHYIO I HAXOXKACHWS HAWIydlIero pELICHHS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMATIbHO-DKOHOMUYECKUX, 3a1a4ax.

OmnepupoBaTh MOHATUSIMU: [E€PBOOOpa3Hass M MHTErpaj; IOHMMATH
reOMeTpUUECKUN U GU3NYECKUN CMBICT UHTErpasa.



Haxoaute mepBooOpa3Hble 3JEMEHTAPHBIX (DYHKIMI;, BBIYHCISATH WHTETPAI
no popmyne Herorona—Jleibuua.

Pemate mpukiagHple 3aJa4M, B TOM YHCIIE COIMAIBHO-DKOHOMHYECKOTO U
(u3MUECKOTO XapakTepa, CPeACTBAMH MATEMAaTHYECKOTO aHAITU3a.
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero o0mero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCIEHUS
. OnepupoBarh MOHATUSIMHU: PALMOHATIBHOE M JEHUCTBUTEIBLHOE YHUCIIO,
' OOBIKHOBEHHAS M IECSITHYHAS IPOOb, TPOIICHTHI
- BomonuaTe  apudmMernyeckue Omepaludd € PalMOHAIBHBIMH U
' JNEHCTBUTENLHBIMH YUCIIAMU
13 BemonHATe  mpUOMMKEHHBIE — BBIYMCIICHHUS,  HUCIONB3YS — IpaBHIIa
' OKpYTJIEHUS, 1e1aTh MPUKUIKY U OIICHKY Pe3yJIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATUSAMU: CTEIIEHb C IIEJIBIM MOKa3aTeaeM, CTaHIapTHas
14 dbopMa 3ammucH AEHCTBUTEIHHOTO YHCIIA, KOPEHb HATYPaIbHOU CTEIICHU;
' MCIOJIb30BaTh MOIXOAIIYI0 (DOPMY 3alUCH JICUCTBUTEIBHBIX YUCEN IS
pelieHust MpakTUYECKHUX 3a/1a4 U IPEICTaBIICHUSI TaHHBIX
OnepupoBaTh MOHATHSIMH: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIHHOIO
1.5 yria; HCIOJNB30BaTh 3alMCh MPOU3BOIBHOIO YIJia dYepe3 OOpaTHBIC
TPUTOHOMETpHUYECKHEe (PYHKIUU
2 YpaBHEHHUs 1 HEpABEHCTBA
OnepupoBarh MOHATUSMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 paLuoHaIBHOE, UPPALMOHAIILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE ypaBHEHUE
55 BomonuaTe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHHH U
' pemarb TPUrOHOMETPUUYECKHUE YPABHEHUS
BrImonHATE Tpeo0pa30BaHus MENbIX, PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX
2.3 BBIPQXKEHHII W peniaTh OCHOBHBIE THUIBI IEIbIX, PAlUOHAIBHBIX U
HPPALMOHANIbHBIX YPAaBHEHUM U HEPABEHCTB
)4 [IpumeHsTh ypaBHEHUS W HEpaBEHCTBA JJIS PEIICHHS MaTeMaTHYEeCKUX

3a7a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIacTei HAYKU U peallbHOM KU3HU




MonenupoBaTh peajbHbIE CUTyallUM Ha SI3bIKE anreOpbl, COCTABISTH

2.5 BBIPQXEHUS, YPABHEHU S, HEPABEHCTBA 10 YCJIOBUIO 3aJla4H, UCCIEAOBATh
MTOCTPOECHHBIE MOJIEJNIN C HCIOIb30BAaHUEM allllapara ajareopbl
3 OyHK1INU U TpapuKu
OnepupoBarh NOHATHAMHU: (YHKIHSA, CHOCOOBI 3adaHus (YHKIIHH,
3.1 o0acTh OmpeleNeHuss U MHOXECTBO 3HAueHUM (QyHKIUH, rpaduk
(dbyHKIIMH, B3aMMHO 00paTHBIC PYHKITUN
12 OnepupoBaTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (YHKIUHU, HYIU
' (YHKIIUY, POMEKYTKH 3HAKOMIOCTOSHCTBA
33 Hcnonb3oBathk rpaguky GyHKIUHN 11 pelieHus ypaBHeHUN
34 Crpouts W uuTarh TpadUKH JMHEHHOW (YHKIIMH, KBaJAPATHIHOU
' (GyHKINHU, CTENEeHHON (DYHKIMH C IeTTIM TIOKa3aTeeM
Hcnonw3oBare rpaduku GyHKIUN 71 KUCCICIOBAHUS MPOIECCOB H
35 3aBUCHMOCTE MpHU pEelIeHHH 3aJad U3 APYTruX Y4YeOHBIX MPEIMETOB U
' peaslbHOM  JKM3HH, BBIpaXarh (opMyraamMu 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU
4 Havana maremaTuueckoro aHaianza
il OnepupoBaTh TOHATUSAMHU: TOCIEIOBaTENIbHOCTh, apudmMernyeckas u
. reoMeTpHuUecKas IPOrpeccuu
OnepupoBarh TOHATHSIMH: OCCKOHEUHO YOBIBAIOIIAs TE€OMETpUUYECKas
4.2 mporpeccusi, CcymMma OECKOHEYHO  yOBIBAIOIICH  reoMEeTPUYEeCKOM
porpeccuu
4.3 3ajaBaTh MOCIEIOBATEIFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEH MW MPOTPECCHUM ISt
' pelIeHUs peabHbIX 3a7a4 MPUKJIAHOTO XapaKTepa
5 MHoOkecTBa U JJOTHKA
5.1 OnepupoBarh MOHATUSIMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBCHHBIN —amnmapaT MJis OMHCAHHS
5.2 pealbHBIX MPOUECCOB M SBJICHHWH, NPU PEIICHUU 3a7ad M3 JPYTrux
y4eOHBIX IPEIMETOB
53 OnepupoBaTh  NOHATUSMHU:  OIpeleJeHHe, TeopeMa, CJeJICTBHUE,

A0Ka3aTCJIbCTBO

11 KIIACC




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeJIbHON MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

1

Yucna 1 BEIUHCIIEHUA

1.1

OnepupoBaTh MOHATUSMHU: HaTypalbHOE, II€JI0€ YHCIIO; HCIOJIb30BaTh
NPU3HAKU JEIUMOCTH IIEJIbIX YHCEN, Pa3j0KEHHE YHCIa Ha IMPOCThIC

MHOXXHUTCIIN IJI1 PCIICHUA 3aaa4

1.2

OHGpHpOBaTI) IMOHATHUEM: CTCIICHDL C pallMOHAJIBLHBIM I1IOKa3aTCJIEM

1.3

OnepupoBaThb  MOHATUSAMHU:  Jorapudm  Uucia, JECATHYHBIE H

HaTypaJbHbIE JOrapu(pMBbI

YpaBHEHUs U HEPABEHCTBA

2.1

[IpumensTh cBoOiicTBa cTemeHW [UId NpeoOpa3oBaHUS BBIPAKECHUH,
OIEpUPOBATh IMOHATHAMM: IOKA3aTEJIbHOE YPAaBHEHHUE U HEPABEHCTBO;

peuraTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB

2.2

BeimonHsaTe mpeoOpazoBaHusl BBIPAXKEHHM, COAEPKALIUX JIOTapU(PMBbL;
OTIepUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPAaBHEHUN 1 HEPABEHCTB

23

HaxoauTs perieHus npocTeimux TpPUroHOMETPUIECKIX HEPABEHCTB

24

OnepupoBaTh TNOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHEHUU U €€
pelIeHue; UCIOoIb30BaTh CUCTEMY JIMHEHMHBIX YPaBHEHUM I pELICHUS

MMPAKTUYCCKUX 3aaa4d

2.5

Haxonute  pemieHuss MNPOCTEHIIUX CUCTEM U COBOKYITHOCTEH

palMOHAIbHBIX YPABHECHUN U HEPABEHCTB

2.6

MO,Z[G.HI/IpOBaTB PCATBHBIC CUTyallUW HaA SA3BIKC a.HI‘erbI, COCTaBJIATH
BBIpaXXCHUA, YpaBHCHHA, HCPABCHCTBA U CUCTEMBI IO YCJIOBHIO 3aJaa4H,
HCCIICAOBATh IMOCTPOCHHBIC MOJACINW C HCIOJB30BAHUCM alIiapara

anreopsl

OyHKIWH U TpaduKu

3.1

OnepupoBaTh MOHATHSAMHU: TEPHOAWYECKAs (QYHKIHS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH KCTpeMyma (YHKIHUW, HAauOOJbIIee W
HAanMMCHbBIIIECC 3HAUYCHUA (bYHKI_II/II/I Ha MPOMCIKYTKE; UCIOJIb30BAThL UX JJIA

WCCIIeIOBaHMs (PYHKIINH, 33JaHHON TpaduKoM

3.2

OnepupoBaTh TOHATUSIMHU: TpadUKH TOKA3aTEIbHOM, JIOTapU(DMUYECKON 1

TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb MX Ha KOOPAMHATHOMN




TUIOCKOCTH M UCTIOJIb30BATh JJIS pEILICHUs] YpaBHEHH U HEPAaBEHCTB

N300pakath Ha KOOPAWHATHOM TUIOCKOCTH TpauKh JTUHEHHBIX

33 YpaBHEHUNW W UCHOJIb30BaTh HMX [JISl PELICHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUU
Y Hcnonp3oBath rpaduku (yHKUMNA AJI UCCIEIOBAHUS IPOLIECCOB H
' 3aBUCUMOCTEHN U3 APYTrUX YICOHBIX AUCIUILTUH
4 Hauana matemaTuyeckoro anamuza
OnepupoBaTh TMOHSATUSAMHU: HENpepbiBHAS (OYHKIUS, TMPOU3BOIHAS
4.1 (GYHKIIMHM, WCIOJIB30BaTh T'E€OMETPUUECKHH ©  (DU3WYECKUA CMBICT
IIPOU3BOJHOMN Ul PELLIEHUs 3a1a4
4o Haxoauth  mpou3BOJIHBIE  AJIEMEHTApPHBIX  (QPYHKLIMHA, BBIUUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYyHKIUN
Hcnonb30BaTh MPOW3BOAHYIO JUISl  HCCIEAOBaHUA (QYHKIHH Ha
43 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIECIOBAHUS K
MOCTPOCHUIO TPpauKOB
44 Hcnonp3oBaTh MpOU3BOJHYIO ISl HAXOXKACHUS HAWITYYIIETO PELICHUS B
' MPUKIIAJHBIX, B TOM YHCJIE COLIMATBHO-I)KOHOMUYECKHUX, 3a7a4ax
y OnepupoBaTh NOHSTUSAMU: TepBooOpa3Hass M MHTErpaj; IOHUMATh
. reOMEeTPUYECKUi B (PU3MYECKHI CMBICI HHTErpaja
46 Haxomute mepBoOOpa3HbIE AJIEMEHTapHBIX  (YHKIUH, BBIYUCITH
' uHTerpai mo ¢popmyne Heiotona — JleliOnuna
47 Pemats npukinagHele 3a1auu, B TOM YHCIIE COLUAIBHO-DKOHOMUYECKOTO

U QU3UYECKOr0 XapaKTepa, CPeICTBAMH MATEMAaTHIECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Kon
1 Yucna v BBIYKCICHUS
Panmonanbubie  uyucna. OOBIKHOBEHHBIE U JECATHYHBIE ApOOHM, TPOLIEHTH,
OCCKOHEUYHBIE  Tepuoaudeckue  npobu.  ApudmeTudyeckue  omepanud ¢
1.1 palnMoHaIBbHBIMU YUCIIAaMH, MPEeoOpa30BaHUsl YMCIOBBIX BBIpaXKeHHH. [IpumeHeHune
npobeil 1 MPOLEHTOB ISl PELIeHUS MPHUKIAJHBIX 3a/1ad U3 Pa3IU4HbIX OTpacieit
3HAHUU U PEAILHOU KU3HU
JencrBurenbHble  uyucia.  PanMoHanbHBIE M MppAlMOHAIbHBIE  YUCIIA.
1.2 Apudmerndeckue omepanuu ¢ JACHCTBUTEIBHBIMH uuciaMu. [IpubnxéHHbIC
BBIUNCJICHMS], [TPaBUJIa OKPYIJICHUS, IPUKKJIKA U OLIEHKA Pe3yJIbTaTa BIUMCICHUN
Crenenp ¢ mensiM mokaszareneM. CranpmaptHas ¢Gopma 3amucu JIeHCTBUTENBHOTO
1.3 yucna. VMcnonb3oBaHue MOAXOMSIIECH (OPMBI 3alUCH JTEUCTBUTEIBHBIX YHCEN IS
pelIeHNs IPaKTUYECKUX 3a]1a4 U IIPEICTaBICHMS] JTaHHBIX
14 Apudmernueckuii KOpeHb HaTypaJbHOM cTeneHH. J[eHCTBHsS ¢ apupMETHUECCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
s CuHyC, KOCMHYC U TaHIE€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHIE€HC YHUCIIOBOTO apryMEHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIC MPEOOpa30BaHUS
27 [IpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKEHHUI. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHME, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellleHHE HepaBeHCTBa. Meron
' WHTEPBAaJIOB
24 Pemienue nensix U ApoOHO-PAIIMOHANBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pewienne nppaliOHaIBHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN
57 [Ipumenenne ypaBHEHUI 1 HEPABEHCTB K PELIEHUIO0 MaTEMaTUUECKHUX 3a/1a4 U 3a]a4

U3 pa3JInYHBIX 00JIacTel HAYKU U PEATbHOU KU3HU




3 DOyHKINH U TPaPUKH
31 Oynaknus, crnocoObl 3amaHus ¢yHkuuu. ['padux dyakuum. B3zaumuao oOpaTHBIC
' byHKIIUU
32 Obnactp ompenereHUs W MHOXKECTBO 3HaueHuWH ¢yHkuuu. Hymm QyHKmm.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
13 CreneHHass (pyHKIMST ¢ HaTypaJbHBIM M IIEJBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOPHS 7-0i CTENIEHU
34 TpuronomeTpuyeckass OKpy>KHOCTb, OMpPEIEICHHEe TPUTOHOMETPUYECKHUX (DyHKIUN
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTuyeckoro ananuza
41 [MocnenoBarenpHOCTH, CHOCOOBI 3aaHusl MoOcCleAoBaTeIbHOCTEH. MOHOTOHHEBIE
' MOCIIEI0BATEIbHOCTH
ApudmeTrnueckass M TreoMmeTpuueckas mnporpeccud. beckoHeuHo yObIBaroIas
42 reoMerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOM
' nporpeccur. dopmyna CIOXHBIX MPOIEHTOB. Mcnonap30BaHHWE MPOrpeccuu AJis
pelIeHus: pealibHbIX 3a]a4 MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa U JTOTHUKA
MHoxecTBO, omepauuu HaJg MHOXecTBamM. Jluarpammbel Oiiepa — Benna.
5.1 [IpuMeHeHrne TEOpEeTUKO-MHOXKECTBEHHOIO anmapara il OINHCAHUS PeajbHbIX
MIPOIIECCOB U SIBIICHUH, P PEIICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEIMETOB
5.2 Onpenenenue, TeopeMa, ClIeICTBUE, JOKAa3aTEIbCTBO
11 KJIACC
Kon IIpoBepsiemMblii 3JIeMEHT COIepPKAHUA
1 Yucna v BBIYUCICHUS
1.1 Harypanbnblie u nensie yucna. [Ipu3Haku 1e1MMOCTH LENbIX YUCE
1.2 CreneHb ¢ pallMoOHaIBHBIM TTOKa3atesieM. CBOWMCTBA CTETICHU
1.3 Jlorapudm uncna. JlecaTudnpie U HaTypaIbHBIC TOTapU(DMBI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeobOpazoBanue BeIpaXKEHUHN, COEPKAIINX JTOTapHUPMbI
55 [IpeoOpa3oBaHue BbIpaxeHH, COAEPKALIUX CTENEHH C palliOHATLHBIM
' MoKa3aTenemM
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[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHUSI U1 HEPABEHCTBA
Y CucteMbl JMHEWHBIX ypaBHEHWH. PelleHne NPUKIAIHBIX 3a7ad € [OMOIIBIO
. CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 Cucrembl U COBOKYITHOCTH pallUOHATBHBIX YPaBHEHUN U HEPABEHCTB
53 [IpuMeHeHne ypaBHEHHU, CHCTEM U HEPABEHCTB K PELICHUIO MATEMaTHUYECKUX 3a]1a4
' M 337124 U3 pa3IMYHbIX 00J1acTeil HAyKH U PealbHOM KU3HU
3 OyHKIUYN U TpapUKU
Oynkius. Ilepuoguueckue ¢yHkuuu. IIpomMexyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 Makcumymbl U1 MHHUMYMBI (GyHKIuH. HanOosbiiee W HawMeEHbINEE 3HAYCHHUE
(GyHKINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaQUKU
33 [Toka3zarenbHas u orapudmMudeckas GyHKIIMH, UX CBOWCTBA U TpapUKu
3.4 Hcnons3zoBanne rpadmkoB GyHKITAN TSl peNIEHUsT YPaBHEHUN U JTMHEHHBIX CUCTEM
Hcnonb3oBanue rpaduxkoB  GYHKIUE A WCCIENOBaHUS  MPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HHKAIOT NpPU PEIICHUH 3aJady M3 JPYrux Y4eOHBIX
MPEIMETOB U pEATbHOMN )KU3HU
4 Havana maremaTnueckoro aHaanza
4.1 HenpepsiBabie hyHKITMN. METOT MHTEPBAJIOB /JIs PEIICHHS HEPABEHCTB
4.2 [TpousBognas pyukmuu. ['eomerprdeckuit U GU3NIECKUN CMBICI TPOU3BOTHOM
T [Ipon3BogHbie snMeMeHTapHBIX GyHKIHH. DOpMYIbl HAaXOXKICHHUSI TMPOU3BOTHOMN
' CYMMBI, IPOU3BEACHHS U YACTHOTO (hyHKITUI
[IpumeHeHne TPOM3BOAHOM K HCCIAEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTH |
4.4 sKkcTpeMyMbl. HaxoxkieHrne HaumOOJNBIIEro U HAaMMEHbINEro 3HadeHus] (QyHKIUU Ha
OTpe3Ke
[IpuMeHeHne Tpor3BOAHON I HAXOXKACHUS HAWIYYILIEro PEIICHNs B IPUKIAIHBIX
4.5 3ajavax, IS ONpEeNeNieHHs CKOPOCTH TMpolecca, 3aJaHHOro (GopMysiIod HIu
rpadgukom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
. WHTerpan, ero reomerpudeckuii U pu3nueckuii CMbIC. Bpraucienne narerpaia mo

¢dbopmyne Hetotona — JleiiOnura




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
o0pa3zoBaHust

Bnanenue meromamu J0Ka3aTenbCcTB, ITOPUTMAaMHU pELICHUS 3aj1ad;
yMeHHe (GOpMyIHpOBaTh W ONEPHUPOBATh IOHATHSIMHU: OIpECIICHHE,
aKCcMoMa, Teopema, CIEJCTBUE, CBOMCTBO, NPU3HAK, JOKA3aTElbCTBO,
paBHOCWJIBHBIE (POPMYIUPOBKH; IPUMEHSThH UX; yMEHHE (POPMYIUPOBATH
0o0paTHOE U TPOTUBOIIOJIOKHOE YTBEpKIEHHE, MPUBOIUTH NPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOA MaTeMaTHYeCKOH HWHIYKIUH;
NPOBOIUTH JIOKAa3aTEJbHBIC PpACCY)KJIEHHUS TpH PpEHICeHUH 33a7]ad,
OLICHMBATh  JIOTMYECKYI0  TIPABHJIBHOCTH  PACCYXICHHH;  yMEHHE
ONIEpPUPOBATH MOHATUAMHU: MHOKECTBO, MOJMHOXECTBO, OINEPALUU Hal
MHO)KECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETUKO-MHO)KECTBEHHBIH
anmapar JUIs OIMCaHUs PEANbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a1a4, B TOM WYHCIE U3 JAPYIHX Yy4YeOHBIX TIPEIMETOB; YMEHHE
OTIepUPOBATH MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTh W ONHCHIBaTh TIpadbl Pa3TUIHBIMU

croco0amu; UCIOIB30BaTh Ipadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMU: HAaTypalbHOE YHCIIO, LEJ0e YHUCIIO,
CTEMNEHb C IEeNIBIM MTOKa3aTesieM, KOPEHb HAaTypaJIbHOM CTENECHHU, CTETICHb
C pauMOHAJBHBIM  IIOKa3aTeleM, CTeNeHb C  JIeHCTBUTEIBHBIM
noKaszareneM, Jorapupm UYWCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIFHOTO YHCJA, OCTaTOK IO MOAYJIO, PAalMOHAJIBHOE YHCIIO,
UppallMOHATIFHOE  YMCJIO,  MHOXKECTBA  HATYypPaIbHBIX,  IIEJIBIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCET; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIETMMOCTH, HAaUMEHBUINH OOIIMI JenuTeNh U HauMEHbIIee
o01ee KpaTHOe, anropuT™ EBKinia mpu pemeHnn 3a1ad; 3HAKOMCTBO C
pa3IMYHBIMH ~ TO3MLMOHHBIMH  CHUCTEMaMH  CUHCICHUS;  yMEHHUE
BBINIOJHATH BBIYHMCICHUE 3HAYCHWH W MPeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHsAMHU M JiorapudmMamu, npeodpazoBaHus IPOOHO-pAlMOHATBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHUE OIICPUPOBATH IMOHATHUAMU: MOCICAOBATCIIBHOCTD,




apupMeTHuecKas nporpeccus, reoMeTpHyYecKas nporpeccus,
OECKOHEUHO YOBIBAIOIIAs TIeOMETpUYECKas IPOTPeccHs; yMEHHe
3a7]aBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONEepUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M PTyMEHT KOMIUIEKCHOTO
yucna, (¢GopmMa 3amMcd  KOMIUIEKCHBIX — 4Hceld (reoMeTphyecKas,
TPUTrOHOMETpHUYECKass W  anreOpavyeckas); yMeTb IPOM3BOIUTH
apudMeTHUeCKue NEHCTBUS C KOMIUIEKCHBIMHU YHCIIaMH; TPUBOJIUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  ONEpUPOBATh
HNOHATUAMM: Marpuna 2x2 u  3X3, OmpenenuTenb MaTpULbI,

FEOMETPUUYECKUI CMBICIT OTIPEACTUTENS

YMeHHne onepupoBaTh NOHATHUSAMHU: PALMOHAIBHBIE, WPPALMOHAIBHBIE,
NoKa3aTeIbHbIC, CTENEeHHbIC, JOrapu(pMHUUECKUE, TPUTOHOMETPHUYECKHUE
YpaBHEHUsT M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEpPUPOBATH
HOHATUSAMH: TOXIIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMAa YpPAaBHEHUNM U HEPABEHCTB, PABHOCWJIBHOCTH
YPaBHEHUH, HEPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpPaBEHCTBA W CHUCTEMBI C ITOMOIIBIO PA3JIMYHBIX MPUEMOB; pPEIIATH
YpaBHEHUsl, HEPaBEHCTBA U CUCTEMbl C TApaMETPOM; MPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTH4YECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1aCTe HAYKHU U peaIbHOM KU3HU

YMeHue onepupoBaTh MNOHATUSAMH: (QYHKIMA, YETHOCTH (HYHKILHUH,
NEPUOIMIHOCT (PYHKIIUH, OTPAaHHYECHHOCTh (YHKIUH, MOHOTOHHOCTb
¢yHKUIMH, SKCTpeMyM (YHKINH, HauOoJbIIee U HAaMMEHBIIee 3HAYCHUS
(GYHKIIMM HA POMEXKYTKE, HEMPEPhIBHAST (DYHKIIHS, aCHMIITOTHI Tpaduka
GyHKIMY, TIepBasi U BTOpasi MPOU3BOAHAS (PYHKIIMH, T€OMETPHUYCCKUIA U
(GU3MYECKUN CMBICT TIPOW3BOJHON, TEPBOOOpa3Has, ONpeaeaEHHBINA
UHTETpAI, YMEHHE HAXOAUTh AaCUMNOTOTHI Tpaduka (GYHKIMU; YMEHHE
BBIUUCIISATH  TIPOM3BOJTHBIE CYMMBI, TIPOHM3BEICHUS, YACTHOTO H
KOMMO3UIINHN (YHKIUH, HAXOAUTh YPaBHEHHME KacaTelbHOW K rpaduxy
(GyHKIMW; yMEHUE HAaXOIUTh IPOU3BOJHBIC SJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO JJs HUCCIENOBaHUS (YHKUIUH,
HAXOJUTh HAWOOJbIIME M HAWMEHBIIWE 3HA4YCHUs (YHKIHA, CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BAaHMEM alllapaTa MaTeMaTHUYeCKOTro
aHaliM3a; TPUMCEHATH TPOM3BOTHYIO JUISI HAaXOXKICHHUS HAWIydlIero

peuiCHus B HNPHUKIIAJAHBIX, B TOM YHCJIC COLHUAIIBHO-DKOHOMHWYCCKUX U




bU3UYECKUX 3a/1a4ax; HaXOAUTh IUIOMIAA U 00BEMBI (DUTYP C TTOMOIITHIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITB anMepH MATCMATHUYCCKOI'O MO,Z[GJ'II/IpOBaHI/IH C

nomoInbio auddepeHInaIbHbIX YpaBHEHUH

VYMeHne omnepupoBaTh MOHATUAMH: Trpaduk (QyHKIMU, oOpaTHas
GyHKLMSA, KOMIO3UIUSA (YHKUWH, JUHEHHas (yHKIMS, KBaJIpaTU4Has
byHKIHS, parnoHanbHas byHKIIHS, CTereHHas byHKIIHS,
TPUTOHOMETpUYECKHEe  (DYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
byHKIIMKM, TIOKa3aTenbHas | Jorapudmudeckas (yHKIHH; YMEHHE
CTpOUTh TpadUKU H3YyYCHHBIX (YHKIMH, BBIIOIHATH NMPEOOpPa3OBaHUS
rpa¢ukoB GYHKIHUMA, UCTIOIB30BaTh TPAPUKH IJIsI H3YUCHHSI TTPOIIECCOB U
3aBHCUMOCTEH, NpU peIIeHUH 33aJad U3 JPYTruX y4eOHBIX MPEeIMETOB H
3a]a4 U3 peasibHOM KU3HU; BhIpaxarh (POpMyIaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; UCIIOJNB30BaTh CBOMCTBA W Tpapuku (QYHKIUH IS
pelleHrs ypaBHEHUH, HEPAaBEHCTB U 3ajlad ¢ MapaMeTpaMiu; n300paxkaTh
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpCELIEHUN YypaBHEHWIA,

HEPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 33/J1a4d Pa3HBIX THUIIOB (B TOM 4HCIE Ha
NPOILICHTHI, A0 U YacCTH, HA JBHXEHHE, pabOTy, CTOUMOCTh TOBapOB M
yCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH YNpPaBICHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTAaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U HX
CHUCTEMBI 1O YCJIOBHUIO 3aJauM, HMCCIEIOBATh IOJIYYEHHOE pELICHHUE U
OLIGHUBATh MPaBAONOJO0HOCTh pE3yAbTATOB; yYMEHHE MOAEIHPOBATH
pea’bHblE CUTyallUM Ha $3bIKE MAaTEMAaTHUKH; COCTAaBJIATh BBIPAKECHMS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbl [0 YCJIOBHIO 3a/ayH,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIH C HCIIOJIb30BAHMEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOJyUYSHHBIN pe3yabTar

YMeHue oneprupoBarh MOHIATUSAME: CpeiHee apu(pMETHIECKOe, MEINaHa,
HauOoJpIllee ¥  HAWMEHbLIEe 3HAYEHUS, pa3Max, JUCIEePCHs,
CTaHJapTHOE OTKJIOHEHHWE YHCJIOBOrO Habopa;, yMEHHE W3BJIEKaTh,
UHTEPIPETHPOBAaTh HH(OPMAIHMIO, TPEACTABICHHYI0O B TaOiHMIax, Ha
IrarpaMMax, rpadukax, OTpakarollylo CBOWCTBA PEaTbHBIX MTPOIIECCOB U
SIBIICHUI; TIPEACTABIATh HH()OPMAIMIO C TOMOIIBIO TAOJIUI] U JHarpaMM;
UCCIIEIOBAaTh CTATUCTUYECKUE IaHHBIC, B TOM 4YHCJIE C NPHUMEHEHUEM
rpadu4ecKuXx METOJOB U  JJEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIIEIOBAaTh COBMECTHBIC HAONMIOACHUS C TOMOIIBIO JUarpaMm

paccenBaHys U JIMHEWHOU perpeccuu




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBIM ONBIT W Clly4ailHOE
COOBITHE, BEPOSITHOCTb CIyYalHOTO COOBITUS; YMEHHE BBIYHMCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJOB; MPUMEHSThH
(GopMyNBl CIOXEHHUSI M YMHOXEHHS BEpOSTHOCTEH, (HOpMyny MOTHOU
BeposTHOCTH, hopmyny bepHyinu, koMOUHATOpHBIE (GaKThl U (OPMYIIHI;
OLICHUBATh BEPOATHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepUpPOBAThH
MNOHATUSIMM: Cy4ailHass BeNWYMHA, pacIlpeneieHle BepOSTHOCTEH,
MaTEMaTUYECKOE OKUIAHUE, IUCIEPCHsT M CTAHJAPTHOE OTKIOHEHHE
CIy4ailHOM BeNWYMHBI, (YHKUUKW pacupeleNeHus U IJIOTHOCTH
PaBHOMEPHOI'0, II0KAa3aTEJIbHOIO W HOPMAJIBHOIO paclpeacieHul;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeeHud Juis
pelieHus 3a1ad; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBIIMX YHCel,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAHUMN; yMEHUE NPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCEN B MPUPOAHBIX U OOIICCTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETaHHE, IEPECTAHOBKA,
YHCIIO COYETaHWH, YHCIO TepecTaHOBOK; OuHoM HploToHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCY>KIACHUS AJISl PeLICHUS 3a/ay;
OLICHUBATh BEPOATHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M1 MHTEPIPETUPOBATH MOMYyYEHHBIH Pe3yabTaT

YMeHne omnepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJIA, IUIOCKUH yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIM YroJl, CKpPEIIMBAIOUIUECS MpsIMBIE,
NapajuIeJIbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yrou
MEXAY MPSMBIMHU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
INPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3a/la4 M3yueHHbIE (aKThl U TEOPEMbl IUIAHUMETPHU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJENHM C IOMOIIBI0 TI'€OMETPUYECKUX IOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMPAKTHYCCKUEC 3aaa4n
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YMeHne onepupoBaTh MOHATHAMH: TUIONIAAL (QUTYPBI, 00BEM (UTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOT'OrpaHHUK, CCUCHUC MHOI'OrpaHHUKA,
Ky0, mMmapajuielenuries, Mpu3Ma, NUpamMuaa, Qurypa M IMOBEPXHOCTH
BpallleHNs, UWIMHIpP, KOHYC, map, cdepa, miomans chepbl, IMIOmaab
MOBEPXHOCTH THPAMH[IBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM Kyoa,

IIPSAMOYTOJIBHOTO TapajLleenunesa, nUpamMubl, I[PU3MBL, LWIMHIPA,




KOHYyCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUYECHMs] KOHYCa W LIMJIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromasicsi cgepbl, LUIUHApPA, KOHYCa; yYMEHHE CTPOUTh CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHUKHU, (QUTYPBl U MOBEPXHOCTH
BpAICHUs, UX CEUYECHHUSI, B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesIeHNs N3y4aeMbIX (Uryp, BBIABUTATh TUIIOTE3bI
O CBOMCTBaxX M NMpH3HAKaX reOMETPUYECKUX (Uryp, 000OCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiIacCUPUKAUIO (GUryp IO
pa3IMYHBIM TPU3HAKAM, BBIMOJHATE HEOOXOAWMBIC OMOJHUTEIbHBIE

TIOCTPOCHHSI
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YMeHue omepupoBaTh TMOHATUSMH: JIBUKCHHE B TPOCTPAHCTBE,
HapaHHGHBHBIﬁ MEpCeHOC, CUMMCTPUA Ha IJIOCKOCTHU W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHME MOA00MS, TOMOOHBIE (UTYPBI;, YMEHHE
pacro3HaBaTh paBHbIC U MOJOOHBIE (UTYpHL, B TOM YHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOIB30BaTh T'€OMETPUYCCKHE OTHOIICHHS
npu pemCcHUM 3aJad; HaXOAUTb TCOMCTPHYCCKUC BCIUYHUHBI (I[JII/IHa,
yroji, IJIomanab, o0bEM) TMPH pelIeHWH 3a7ad U3 JPYrux YIeOHBIX
npeaMeToB U U3 peaHBHOﬁ JKU3HHU; YMCHHUC BBIYUCIIATL TCOMECTPUIYCCKUC
BEeITMYUHBI (JUIMHA, YTOJ, IUIONIaab, OOBEM, ILIOMIAAL TMOBEPXHOCTH),
HCIIOJIb3YSl HU3YUCHHBIC q)OpMyJIBI U METOJbI, B TOM YHUCJIC. ILIOIIaAb
MOBEPXHOCTU MHUPAMHUJIBI, TIPU3MBI, KOHYCA, HWIMHAPA, TUIOMAAb ChEpBL;
00bEM Ky0Oa, MPSIMOYTOJILHOTO TMapasulesieNuIe/ia, MUPaMHIbl, TPH3MBI,
ITMHIPA, KOHYyCa, IIapa; YMEHHUE HaXOIUTh OTHOIICHHE OOBEMOB

NOJ00HBIX (GuUryp
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YMeHue onepupoBaTh NOHIATUSMU: IPSIMOYTOJIbHAS CUCTEMA KOOPUHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODOB,
MPOU3BEICHHE BEKTOpa Ha YHCIO, PAa3JOXKEHHE BEKTopa Mo 0a3ucy,
CKaJsIpHOE TIPOM3BENICHUE, BEKTOPHOE TPOM3BEIACHHUE, YTOJN MEXIY
BEKTOpAaMHU; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPJAUHATHBINA METO]
JUISL peUIeHHs] TeOMEeTpPUYECKHMX 3aJad M 3aJad JpPyrux Yy4eOHbIX

MPEIMETOB

13

YMeHne BBIOMpATh MOAXOIANIMN METOJ Ul pelIeHUs 3aaadw;
MOHMMAaHWE 3HAYMMOCTH MAaTEMaTHUKA B W3YYCHHH MPHUPOIHBIX H
OOIIIECTBEHHBIX  MPOIECCOB W  SBJICHUW; yYMEHHE pacro3HaBaTh

IMMPOSBJICHUC 3aKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC IIPHUBOJIUTDH




IMPpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUA  POCCUUCKOM W  MHPOBOU




IIEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

Kon
1 Yucna v BBIYKCICHUS
1.1 Hatypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LEIbIX YUCET
- Pannonanbubie uyncna. OOBIKHOBEHHBIE U JIECATHYHBIE JApPOOU, MPOLEHTHI,
' OeCKOHEUHbIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HaTypaJbHON cTeneHH. J[eHCTBUS ¢ apupMeTHYECKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
14 CreneHb ¢ 1eabIM nokazaresieM. CTeneHs ¢ palMoHAIbHBIM MToka3aresieM. CBoicTBa
' CTENEHU
s CuHyC, KOCMHYC W TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HATypaIbHBIC JTOTAPU(MBI
JetictButenbHple  4uciaa. ApudMETHUYECKHE ONEpalru C JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIC BEIUMCICHUS, IPABUJIa OKPYIJICHUS, IPUKHUIKA U OLICHKA
pe3yiabpTaTa BEIYACICHUN
1.8 [IpeoOpazoBanue BbIpa)eHUI
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANBHBIE YPaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHUS
2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS
2.5 Llenbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 NppannoHaibHbie HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpenennTenb MaTpHULIbl




3 DOyHKINUH U TPaPUKH
31 Oynaknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHkiuu. B3aumHO 0OpaTHBIC
' ¢ynkunu. YétHeie n HeuéTHBIe QyHKIMU. [leprnoanueckue GpyHKINHN
Ob6nactp ompesneraeHUs W MHOXECTBO 3HaueHuil ¢ynkumu. Hymun ¢yHkimm.
12 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIHUH.
' MakcumMymMbl ¥ MUHUMYMBl QyHKIUH. Haumbonbinee u HauMeHbIlee 3HAYCHUE
GYHKIIMH HAa IPOMEKYTKE
13 CrenenHass (yHKIMS ¢ HaTypaJbHBIM M II€JBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUN, ©X CBOWCTBA U rpaduKu
16 Toukm paspeiBa. AcumnTorel TpadukoB Gynkmuit. CBolicTBa  (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHUA OCIEA0BATEIHLHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuieckas nporpeccuu. @opmysa CI0XKHbBIX IPOIIEHTOB
4 Hauana maTtemaTudeckoro aHanusa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[IpumeHneHne TPOU3BOAHOM K HCCIEAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTH U
4.2 aKCcTpeMyMbl. HaxoxkneHne HauOOJNBIIEr0 W HAUMEHBIIET0 3HAaYeHUs (PYHKIHUH Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHOXeCTBa U JIOTuKa
5.1 MHoO3€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€e 1 TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena u MOBEpXHOCTH BpalllCHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

Marematuka: aredpa U Hadajga MaTEMaTUUECKOTO aHalli3a, reoMeTpusi. Anredpa
1 Hadajia MateMaTtuueckoro a"aimza. 10 knacc. C.M.Hukonbckuii, M.K.IToTanos,
H.H. PemietnukoB, A.B. IlleBkuH, uznarensctBo "lIpocBemienue".

MareMaturka: aredpa v Hayajaa MaTeMaTHYEeCKOTO aHAIIN3a, TEOMETPHSI.
Anre6pa n Hauana marematudeckoro ananusa. 11 kmace. C.M.Huxonbckuid,

M.K.Iloranos, H.H. Pemernukos, A.B. IlleBkuH, uznarensbctBo "[IpocBenienue".

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Mertoanueckoe mocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






