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MNOACHUTEJBbHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Hadajga MaTeMaTHIeCKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpazoBanmsi. Peanmm3zaiiusi mporpaMMbl 0OCCIIEUMBAET OBIAJCHHUE KITFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUISI CAMOPA3BUTHS W HETPEPHIBHOTO
00pa30BaHMsl, IETOCTHOCTh OOIIEKYIHTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hadaga MaTeMaTU4YEeCKOrO0 aHAIM3a» SIBJISETCS OJAHUM U3
HamOoJiee 3HAYMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECINEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy JUIsi M3YYEHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C IpPYrod CTOPOHBI, (POPMHUPYET JOTHUYECKOE U
abCTpakTHOE MBIIUICHUE YYalluXcsi Ha YpOBHE, HEOOXOJWMOM JJIsi OCBOCHMS
KypcoB HWH(OpPMAaTHKH, OOILECTBO3HAHUS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO KypCa y4alllHecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTEMaTHUECKOUN GopMe.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOrO aHAIM3a 3aKJIabIBA€T OCHOBY AJIs
YCIICIIHOTO OBJIAJEHUS] 3aKOHAMHU (U3UKH, XUMUHU, OHOJOTHMH, TOHHWMAaHUs
OCHOBHBIX TEHJICHUUWA SKOHOMUKM U OOILECTBEHHOW JKM3HU, TO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh MX B ITIOBCEIHEBHOM XKU3HU. B TOXKEe Bpems OBIIafeHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMH MaTeMaTHMYECKUMHU KOHCTPYKIHSIMHU
pa3BUBAaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTD
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, adcTparupoBaHue u
aHaJIOruI0, POPMUPYET KPEATUBHOE U KPUTHUECKOE MbllieHHue. B xone u3yuenus
anreOppl M HauyaJdl MaTEeMaTHYEeCKOro aHajlu3a B CTaplledl IIKoJie ydaluecs
IIOJIy4alOT HOBBIM ONBIT PEIICHUSA IPUKIANHBIX 3a4a4, CaMOCTOSTEIbHOTO
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH pPEAJbHBIX CUTYallM M WHTEpHpEeTaluu
MOJYYEHHBIX  PELICHHWM, 3HAKOMATCA C  NpPUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTeMaTHYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

Kypc ob6nagaer 3HaUMTENbHBIM BOCIUTATENbHBIM MOTEHIUMATIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHMS, TaK M 4Yepe3 cneuuduky ydyeOHOW AesITelIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIM BHUMaHUs U OTBETCTBEHHOCTH 3a IIOJIYYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTO
aHaIK3a JISKUT JAeATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa v Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucrna M BBIYUCICHUD,
«Dyakun  u - rpadukmy, «YpaBHEHHMS M HepaBeHCTBa», «Hauwama
MaTeMaTH4eCKoro aHanusza», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET
oOyuyeHusl B cTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA APYr ApPyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMW W pasfaenaMu. JlaHHBIA KypCc  SBIISIETCSA
WMHTEIPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHUX
MaTeMaTHUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOKecTB U JAp. [lo Mepe Toro kak yuwamiuecs OBIaJeBalOT BcE Ooiee
HIMPOKUM MATEMAaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (OpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, NOJyYEHHbIE B Kypce «Auredpa W Hadaia
MaTEeMaTHUYECKOTO aHaIM3a», JUIsl PELIEHUS] CaMOCTOSATENBHO C(HOPMYIHPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepkaTenpbHO-MeTOANYECKass TUHUA «HUucna U BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikoJjie. B crapmieli mkone oco0oe BHUMaHHE YJEseTcs
(GOpPMUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BAaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHUE
palMOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENATh MNPUKUAKY, OLIECHHUBATH
pesynbrar. OOyuyaromuecs NOJYYarOT HaBBIKM NPUONMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JICMCTBUM C YHCIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHsS M HEPABEHCTBA» PEANHU3YETCS HA MPOTSIKEHHH BCETO
oOydeHHs] B CTaplied IIKOJIe, TMOCKOJbKY B KaXJOM paslieje MNporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3aAad. OOyuaroniyecs OBIaJIe€BalOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIe yMEHNS HCTIOJIB3YOTCS IIPU UCCIEN0BAHUN
GyHKUMNA C TOMOIIBIO TIPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3ajlady W 3a7ad Ha
HaxXOXKJIECHWE HauOOJBIIMX W HAUMEHBIIUX 3HaYeHUH QyHkiuu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBIMOJHATh pacuy€Thl 1Mo (opMysiaM, HpeoOpa3oBaHUs IIENbIX, PALUOHAIBHBIX,
UPpPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,



COJEpKaIIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Mareprajia  MPOUCXOAWT  JAJbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcsi, (OPMHUPYIOTCS HABBIKA JIETYKTUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemnaraeT d(PQGEeKTUBHBIE WHCTPYMEHTBHI JUISI PCEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM U TpaduKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuaa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4EOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBSA3AHO KaK C MATEMATHYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHUW W HepaBeHCTB. [lpum »ToM OosbllIoE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pPa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBaTh MOJY4YEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IMIO3BOJISIIOIIMX BBIpaXKaTh 3aBUCMMOCTA MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M cioBecHoOU. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Havana mMaTreMaTM4ecKoro aHain3a» IO03BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JIOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOXKHOCTh UCCIENOBATh U
CTpoUTh Tpapuku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAYCHUS, BBIYUCIITH TUIOMAAN (QUTYp W OOBEMBI TEN, HAXOAUTh CKOPOCTH U
YCKOpeHHUsl TmpolieccoB. JlaHHasi cojaepkaTeibHas JMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWIY4YlIero pElIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMMYECKHUX, 3aJladyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr0 AaHaIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaIbHO-IOTMUECKOrO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe W uckyccrBe. OOyuwaromiuecs Y3HAIOT O
BBIJJAIOIIMXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMAaTHKU KAk
HayKH, U KX aBTOpax.

CopepxarenbHO-MeTOoANYECKast TUHUS «MHOXECTBA U JOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABICHUS POHU3BIBAIOT BECh KypC IIKOJBHOW MAaTEMAaTHWKU M IMPEIJaratoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MaTeMaTHMKH M HCIIOJIb30BATh €ro JJis
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYALIUN, UCCIIETOBaAHMS
TUX MOJEJEH C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUYECKOro aHalu3a U
VWHTEPHPETALUN TOJyYCHHBIX PE3yJbTAaToOB. Takue 3aaHus BIUIETEHBI B Ka)KJIbIA
U3 pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIOJIB3YETCS
JUISl pellieHus] IPUKIAAHBIX 3a1a4. [Ipyu pemieHnn peanbHbIX NPaKTUYECKUX 3a7a4
yyaliyecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LIATh W KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTCs B IMPOLECCE M3YYEHHUs BCEX TeM Kypca «Auredpa v Hagaiaa
MaTEMaTHYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yudeOHOM miiaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Paunonanbabie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeCKOHEUHbIE  MepuoAudeckue Jpodu. ApudMeTHUYecKue  Oomnepanud  C
palMoHaNIbHBIMU YHCIAMU, Pe0Opa30BaHMs YUCIOBBIX BbIpakeHui. [IpuMenenue
Ipo0eil U MPOLEHTOB ISl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JenictBuTenpHble  4nciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudud ¢ JACUCTBUTEIbHBIMU yHciaaMu. [IpuOmxéHHble
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEILHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCEN Ul PELICHUSA NPAKTUYECKUX 3a4a4 U IPEACTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMU HAaTypaJIbHOM CTENEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOIO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKJIECTBEHHbIE TPEOOPa30BaAHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue uensix ¥ IpoOHO-paLIMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

Perienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

IIppuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amganHus (yukmuu. [pabuk  ¢yHknmu. B3aumuo
oOpaTHble PYHKIINU.

OObnacTh ompeneieHuss U MHOXECTBO 3HaueHUi Qynkuuu. Hymm yskumu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS 7-0M CTENEHH.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TEOMETPUIECKasl MPOTPECCUU. beckoHeuHO yOBIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBaMu. Jlumarpammsl Jisiepa—BeHHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

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

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne NMpuKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBbI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3MyHbIX 00JacTeil HayKu MU peaibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  QyHkuuu. [IpoMexyTkn  MOHOTOHHOCTHU
¢yHKIMM. MakcumMyMbl U1 MUHMMYMbl (QyHKiuu. Haunbosblnee u HauMeHbluee
3HaYeHUE (PYHKLIUU HA IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u gorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB (PYHKIMHA 711 peLICHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aJady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepriBabie GyHKIIMH. MeToT MHTEPBAJIOB sl pEIICHUS HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. [eomerpudeckuii u  QU3NYECKUH  CMBICI
MIPOU3BOIHOM.

[TpousBoguble  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
IIPOU3BOJHON CYMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne MpoU3BOAHON K MCCIEAOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

[IpuMeHeHnE TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElICHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH Ipolecca, 3aAaHHOTO
bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid W (U3MYECKUU CMbIcha. Borruucienue
uHTerpana no gpopmyne Hetorona—JleiiOnuua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO mpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHKCHHC Ha YPOBHEC CPCAHCTO O6IH€I‘O O6p3.30BaHI/I}I CICAYOIHX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPEAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI U TMP.), yYMEHHEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, HJTHUYECKOrO  TOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYyIIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 3J0pOBOro U 0€30macHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nyecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyabiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OpPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IPUPOAHOM U COLHUAIBHOM
Cpelbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW JUUIA PELICHUs 337ay B
0o0JIaCTH OKpYXKaromiell cpejpl, IUTAHUPOBAHMS TMOCTYIKOB M  OLEHKH HUX
BO3MOYKHBIX ITOCJICICTBUU [T OKPY’KAIOLIEH CPEbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAayKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeTOBEYECKON IesSTEIBbHOCTH, STaroB €
pPa3sBUTUS M 3HAYUMMOCTH JUIsl PA3BUTHUS LMBWIN3ALMHU; OBJAJACHUEM SI3bIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYpOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESATEIbHOCTD
VHJIMBU1YaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  no3nasamenvuvie  Oeticmeus,  obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarwuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCarweeo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBeie nornueckue AeUCTBUA:

e BBIABIISTh U XaPaKTEPU30BATh CYIIECCTBEHHbIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIHPOBATH
ONpEe/eNICHUs] TOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTH MW  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMaTHMUYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOATENEHO JI0Ka3aTehCTBA MaTeMaTUYECKUX
YTBEPKICHUHA (TPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITHIO,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Bba3oBrle nccienoBaTelIbcKue JEUCTBUS:

MCITIOJIb30BaTh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TO3HAHMS,
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIONIHME MPOTHBOPEUYUE, MPOOIeEMYy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPETIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH Ae(PUINUTHI MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX IJIsi OTBETA
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPNPETUPOBATH MHPOPMALUIO
pa3IMyYHBIX BUAOB U ()OPM MPE/ICTABICHHUS,

CTPYKTYpPUPOBaTh UHPOPMAIUIO, MPEJCTABIATh €€ B PA3NUYHBIX (PopMmax,
WLUTIOCTPUPOBATH TpapuvecKi;



2)

OLICHUBATH HaJEXKHOCTh uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIPUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJy pelIeHus 3a7jaui, KOMMEHTHUPOBATh ITOIYYECHHbIN pe3ybTar;

B X0/I€ 00CYKJEHHs 3aJ]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
npoO0JIeMBbI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHBIE HAa MIOUCK
pELICHUs; COIMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOU popme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMSI,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIUBUTyaJIbHON pabOThI MPY PEIICHUH YICOHBIX 3aa4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OpPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNiaTh BUABI PabOT, 10rOBapUBaThHCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBUSI.

Vuueepcanvnvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BHIOMPATH CIIOCOO PEIICHHMS C

y4€TOM HMMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTpOJIb:

BJI1aA€CTh HaBbIKaAMH MMO3HAaBaTEILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHfI N MBICJIIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CaAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIICHUA MaTEMaTHYE€CKOMN 3aaa4u,



e TPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B JICSITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
IPUYMHBI TOCTUKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIKUOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHICCKOTO aHAIH3a»
Ha YpOBHE CpEIIHEro OOIIero 0Opa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHA U JIECATUYHAs IPOOb, POLIEHTHI.

Bomonusate  apudmernyeckue — omepauudd € palUMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IIOKa3aTesieM; CTaHJapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCITIOJIB30BaTh MOAXOASANIYIO0 (DOPMY 3aMMCU TIEUCTBUTENIBHBIX YHCEIT ISl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHSMU: TOKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BeimmonHaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDQKEHWW M  peIlaTb OCHOBHBIE THIBI  LEJIbIX, PANUOHAIBHBIX U
VppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUSA MAaTEMAaTUUECKUX 3a7a4
¥ 3a71a4 U3 pa3IMuHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.



MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadd, HCCIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (QYHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTNpEAENeHNs] ¥ MHOXXECTBO 3HaueHH (yHKuuu, Tpaduk QyHKIHH, B3aHMMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: YETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUUN A1 peIICHUS YpaBHEHHI.

Crpouth M ynTaTh TpadUKu JTUHEHHON (QPYHKIUMU, KBAAPATUYHON (DYHKIIUH,
CTETICHHOU (PYHKIIMH C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN IpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEITUINHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh TOHATHUAMU: TOCIEAOBATEIBHOCTh, apuUpMETHUECKas |
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBaOUIEH r€OMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
pealibHBIX 3aJa4 MPUKIaJHOTO XapaKTepa.

MHokecTBa M JIOrHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, ONIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar [Jjisl  OMHCaHUs
peallbHbIX MPOLECCOB M SABJICHUH, NMPU PEUICHUH 3aJad M3 JAPYTruX Y4eOHBIX
PEIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEACNCHHE,  Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJlbHOE, II€J0€ YHCIO; HCHOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIEJbIX YHCEN, PA3JIOKCHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajbHBIC
aorapu@mel.



YpaBHeHMS U HEPaABeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHMs  BBIPAKECHUI;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
ONEepPUPOBATh MOHATUSAMU: JIOTApUPMHUUECKOE ypaBHEHUE U HEPAaBEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTp pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCIIOJIb30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IPAKTUYECKUX 3a1ay.

HaxoauTp penreHns: NpoCTENIINX CUCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJb30BaHUEM anmapara ajareOpsl

DOyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpeMyma (yHKIIMU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIeI0BaHMs (PYHKIMH, 3aJaHHON IpaduKoM.

OnepupoBath MOHATUAMM: TpadUKH MOKA3ATEIbHOH, JIorapupmMu4eckoil u
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX HA KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUHA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOMN TMJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIBb30BaTh UX IS PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonw3oBaTh rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHUCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCIUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIu3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHASL QYHKUHUS; TPOU3BOIHAS (QYHKIIHH;
WCITI0JIb30BaTh FT€OMETPUUYECKUM M (PU3HUECKHUI CMBICI MPOU3BOJHOM IJIs1 pelIeHUs
3a/1a4.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh MPOU3BOAHYIO JJI UCCIIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIECJOBAHUS K IOCTPOEHUIO TPauKOB.

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKIIATHBIX, B TOM YHCJIE COIUAIBHO-3KOHOMUYECKHX, 3a1a49aX.

OmnepupoBaTh MOHATHSMH: TIEpBOOOpa3Has U  HUHTErpaji; TMOHUMATh
reOMETPUUYECKUN U PU3NYECKUI CMBICI UHTErpasa.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpal
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aa4d, B TOM YHUCIIE COIIMAIBHO-DKOHOMHUYECKOTO H
(u3nUecKOro xapakrepa, CpeJCTBaMi MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB
Ne HanmenoBaHue pa3jiesioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
KonTpoabHbie
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHOXeCTBa pallHOHATILHBIX U
. bubnuoreka [{OK
1 NEUCTBUTEILHBIX YUCE. PallnoHaIbHbIE 14 1
https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
) Oyukiun u rpaduku. CTeneHs ¢ HelbM 6 bubnmorexa [JOK
IOKa3aTeiieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTETICHHU. 18 | bubnuoreka [IOK
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 TPUTOHOMETPHUU. T pUTOHOMETPUUYECKHUE 22 1 bubmorexa HOK
p pHH- 1P p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocenoBaTenbHOCTH U TIPOTPECCUU 5 bubmorexa HOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 3 | bubmmnoreka HOK
3HAHUHA https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4




11 KJIACC

KoauuecTBO 4acoB

Ne HanMeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (ppoBbIE)
KonTpoJbHbIe
n/n MPOrpamMMbI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
Crenensb C pallMOHAIBHBIM [10KA3aTEJIEM.
1 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 12 1 bubmorexa [IOK
YHICLHA. https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapupmuueckast GpyHKIuUsA.
2 HOFapI/IgMI/IquKI/Ie q)yaBHeHI/Ifl U 12 bubmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpudeckue KIIUU U UX
3 rpa(’pHKH T pI/II‘OHOMeT(bIZ‘II{CCIII(I/IC 9 1 bubmmorexa LIOK
p P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6nunorexa LIOK
4 IT T i 24 1
POUSBOAHAA. LIPHMEHCHIC HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
5 14 9
HICTPAIL ¥ €ro MpHMCEHEHHA https://m.edsoo.ru/f11c4afd
bu6mmoreka IIOK
7 12 1
6 CHCTeMEI ypaBHeHHT https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
7 H
ATYPAILHPHIC H HEIBIE THCIA 6 https://m.edsoo.ru/f11c4afd
g IToBTOpenue, 0000IIEHNE, CUCTEMATH3ALHS 13 ) bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

MHO}K€CTBO, OoIr€pau HaJ MHOKECTBaAMHU.

KoauuyecTBO 4acoB

Bcero

KonTposbHble padoThl

1 . 1
Huarpammbl Ditnepa—Benna
Panmonaneueie uncna. OObIKHOBEHHBIC U

2 JECSITUYHBIE TPOOU, TPOLIEHTHI, OECKOHEUHbIE 1
NePUOANYECKHE TPOOH

3 Apudmernueckre onepanuy ¢ pauoHaIbHBIMH |
YHCIaMH, TIPeoOpa30BaHMs YUCIOBBIX BEIPAKCHUH
[Tpumenenue apobeii U MPOIEHTOB IS PEIIeHUs

4 MPUKJIAJAHBIX 3a7a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUI 1
Y peasbHOM KU3HU
[Ipumenenne nqpobeii 1 NPOLEHTOB ISl peIlIeHUs

5 MPUKIIAIHBIX 33]1a4 U3 Pa3In4HbIX OTPACiei 3HaHUI 1
Y peajbHOU KU3HU

6 JleicTBuTeNbHBIE YKciia. PalimonanbHbIe U |
UppaluoOHaJIbHbIE YHCIIa

7 Apudmerndeckue onepanum ¢ AeHCTBUTEIbHBIMU |
YyHCIIaMu
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa

8 OKpYTJIEHUs, IPUKUKA U OIIEHKA pe3ynbTaTa 1
BBIYMCIICHUI

9 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPA30OBaAHUS 1

10 YpaBHEHME, KOPEHb YPaBHEHHUS 1

11

HepaBeHcTBO, pelieHre HepaBeHCTBa




12

Metoa nHTEpBaAIOB

Pemenue nensix u ApoOHO-paIIOHAIBHBIX

13 YPaBHEHHUI U HEPABEHCTB
KontponbHast pabora o Teme "MHOXkecTBa

14 paLMOHANBHBIX U IEMCTBUTEIIBHBIX YHCEIL.
PannonanbHble ypaBHEHUS U HEPABEHCTB"

15 OyHK1us, criocoObl 3ananus GyHkuu. Bzanmuo
oOpartHbIe GYyHKIUU
['paduk pynkuuu. O61acTh OnpeneaeHus u

16 MHO>KeCTBO 3HaueHui ¢pyHkuu. Hynu GpyHkuuu.
[TpoMexyTKH 3HAKOIIOCTOSHCTBA

17 YérHbie 1 HEUETHBIC QYHKIIUN

18 Crenens ¢ nensiM nokasareneMm. CrangaprHas
dopma 3anucu 1eHCTBUTENBHOTO Yuca
Hcnonb3oBanue noaxozsmieil popmsl 3anucu

19 JENCTBUTENBHBIX YHCEN JUISl PELICHHUS
IIPAKTUYECKUX 3a7a4 U MPEACTABIECHUS JaHHBIX

20 CrenenHast QyHKIUS C HaTypalbHBIM U LIEIBIM
nokazareneM. E€ cBolicTBa u rpaguk

21 Apudmerndeckuil KOpeHb HaTYPaJIbHON CTENECHH

22 ApudmeTnueckuili KOpeHb HaTypaIbHOW CTEIEHH

7 CaolicTBa apu(PMETUUECKOTO KOPHS HATYpaJIbHOM
CTETEeHH

24 CoiicTBa apu(hMeTHUECKOr0 KOPHS HaTypalbHOM
CTETIEHU

75 CaolicTBa apu(PMETUYECKOTO KOPHS HATYpaJlbHOM
CTETeHH

26 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHIMH N—Oi




CTCIICHHU

JeiicTBus ¢ apuMeTHIECKUMHU KOPHIMH N—OM

27
CTEIICHU

)3 JeiicTBus ¢ apuMeTHIECKUMHU KOPHIMH N—OM
CTENEHU

29 HetictBus ¢ apuMeTHUISCKUMU KOPHSAMHU N—OH
CTCIICHU

30 JeiicTBus ¢ apu)MeTHIECKUMU KOPHSIMH N—OM
CTEIICHU

31 Pemienne nppaniuOHaIbHBIX YPaBHEHUU U
HEPABEHCTB

1 Pemenue nppanoHaibHBIX ypaBHEHUN U
HEPABEHCTB

133 Pemenne nppaiimOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

34 Pemienne nppaliuOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

35 Pemenune nppanvoHalbHBIX ypaBHEHUN U
HEPABEHCTB

36 CaolicTBa U rpauK KOpHSI N-Oi CTENEHU

37 CoiicTBa u rpaduk KOpHs n-0if cTeneHu
KonTponbhas pabota no teme "Apudmernyeckuit

38 KOpEeHb N—o# creneHu. MppanuonansHbie
YPaBHEHHUS U HEPABEHCTBA"

39 CuHyc, KOCHHYC M TAHT€HC YUCJIOBOTO apryMEHTa

40 CuHyC, KOCHHYC U TAaHT'€HC YHCIIOBOTO apryMeHTa

41 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO




aprymeHra

ApKcUHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO

42 1
apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIIEHNE
43 TPUTOHOMETPHUECKUX (PYHKIIHIA YUCIOBOTO 1
aprymeHra
Tpuronomerpuyeckas oOKpyKHOCTb, OIIPECICHHUE
44 TPUTOHOMETPHUCCKUX (PYHKIIHIA YUCIIOBOTO 1
aprymeHra
45 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1
46 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
47 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
48 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
49 [TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1
50 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUMN 1
51 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1
52 [Ipeo6pa3oBanue TPUrOHOMETPUUYECKUX BBIPAKEHUN 1
53 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1
54 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1
55 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
56 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
57 Pemienne TpuroHOMeTpUYECKUX YPaBHEHUN 1
58 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
59 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1
O6061enne no TemaM "OCHOBHBIE
60 TPUTOHOMETpHUUYECKHE (HOPMYIIBI. 1

TpuronomeTpruyeckue ypaBHEHHUS "




KoHTposbHast padota 1o teme "dopmyiisl

61 TPUrOHOMETpUH. TpUroHoMerpudeckue 1
ypaBHeHus'""/Bceepoccuiickas mpoBepouHasi pabora

2 Hrorosast koHTpoabHas paboTa / Beepoccuiickas 1
poBepoyHas paborta
O060061enne, cucTeMaTu3anus 3HaHUN 33 Kypc

63 anreOpbl U HAYaJl MAaTeMaTHYeCKOro ananu3a 10 1
KJlacca
Apudmerndeckasi 1 reOMETpUIECKasi IPOTPECCUH.

64 Hcnons3oBanue nporpeccuu st peiieHust 1
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
beckoHeuyHo yObIBaroIasi reoMeTpruiecKast

65 nporpeccusi. CymMmma O€CKOHEYHO YOBIBAOIICH 1
FE€OMETPUUECKOMN MPOTrPECCUU

66 @dopmyna CI0KHBIX ITPOLEHTOB 1

67 ®dopMyra CI0XHBIX TTPOIIEHTOB 1
O06o0011eHne, cucTeMaTu3alus 3HaHU| 3a Kypc

68 anreOpbl M Havyajl MaTeMaTudyeckoro aHaiausa 10 1
KJacca

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

Crerens ¢ palrOHAJIbHBIM ITOKAa3aTCJICM

KoauuecTBO 4acoB

Bcero

KonTposbHbie padoThl

CBoiicTBa creneHu

[IpeoOpa3zoBanue BbIpaXeHH, CoaepIKaluX
palroHaIbHbIE CTETIEHU

[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX
paloHaIbHBIE CTETICHH

[TpeoOpazoBanue BbIpaKEHHI, COIEPIKALITIX
paloHaIbHbIE CTETICHU

IToka3aTennHEIC YpaBHCHHA U HCPABCHCTBA

IlokazarenpHBIC YpaBHCHHA U HCPABCHCTBA

ITokazaTenpHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA

ITokazaTenpHbIE YpaBHCHUA U HEPABCHCTBA

—_ O

12

13

[TokazarenbHas pyHKuMs, €€ CBOMCTBA U IrpaduK

Konrtponbnas pabora no reme "Creness ¢
panoHaIbHBIM NOKa3aTeneM. [lokazaTenbHas
¢ynkuus. [TokazarenbHble ypaBHEHUS U
HepaBeHCTBA"

Jlorapugm uymncna

[N G (N GO GG R G i —

14

15

JecsTuunble 1 HaTypalibHbIE JIOTapU(PMBI

[IpeoOpazoBanue BEIpaXKEHUA, COAECPIKALIMX
Jorapupmbl

16

[IpeoOpazoBanme BBIpaKEHUH, COIEPIKAIINX




norapupMbl

[IpeobOpazoBanue BeIpaxXeHUU, COECPKAIINX

17 1
norapupMbl

13 [Ipeobpa3oBanue BbIpaxeHUH, coaepKaIIUX 1
J0rapupmbl

19 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA 1

20 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA 1

21 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA 1

22 Jlorapu¢pmuueckue ypaBHEHNs 1 HEPABEHCTBA 1

y
23 Jlorapudmuueckast GyHKIUA, €€ CBOIiCTBA U IpadUK 1
3

24 Jlorapudmmueckas GpyHKIus, €€ CBOMCTBA U Tpaduk 1

’5 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U |
rpaduku

26 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U |
rpaduxu

7 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U |
rpaduku

73 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U |
rpaduku

29 IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1

30 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

32 IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KonTtponbhas padora no Teme "Jlorapudpmuueckas

133 ¢ynkuus. Jlorapupmudeckne ypaBHEHUS U |

HepaBeHCTBA. T puroHoMerpuueckue QyHKIUU U UX
rpaduxu. Tpuronomerpuueckue HepaBeHcTBa"




34 HenpepsiBabIC HYHKITMH 1
35 MeTto1 MHTEPBAJIOB JIJIsl PELIEHUSI HEPABEHCTB 1
36 Meto 1 MHTEpBAJIOB JJIsl PEIICHUSI HEPABEHCTB 1
37 [TpousBogHas GyHKIUH 1
38 [IpousBoanas pyHKIUU 1
39 ['eomerpuyeckuii U GU3NIECKUN CMBICIT 1
MIPOU3BOJHOM
40 I'eomerpuueckuii u HpuU3NIECKHA CMBICI 1
MIPOU3BOAHOMN
OH3BOJIHBIE DJIEMEHTAPHBIX KIIHi
41 IT 1
OU3BOJHBIC JIEMCHTAPHBIX KU
42 II YH 1
43 [TpousBoHAs CYMMBI, TPOU3BEACHUS, YACTHOTO !
byHKIII
44 ITpon3BogHast CyMMBI, TPOU3BEACHHUS, YACTHOTO |
byHKIMI
45 [IpousBonHas cyMMbl, TPOU3BEICHUS, YACTHOT'O |
byHKIMMA
46 ITpuMeHeHne TPOU3BOJHON K HCCIIEI0BAHUIO |
KLU Ha MOHOTOHHOCTb U SKCTPEMYMBI
VH yM
47 [TpuMmeHeHne NPOM3BOJHON K UCCIIEIOBAaHUIO |
GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
43 [TpumeHeHre TpOU3BOJHON K UCCIIEIOBAaHUIO 1
KL Ha MOHOTOHHOCTb U SKCTPEMYMBI
VH yM
49 [Ipumenenne npou3BOIHON K UCCIEA0BAHUIO |
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
50 HaxoxeHre HanOobIIero 1 HAaMMEHbIIETO |

3HA4YCHUA (I)yHKI_II/II/I Ha OTPEC3KEC




HaXO}K,I[eHI/IC HauOOJIBIIEr0 U HAMMEHBIIIETO

> 3Ha4YeHUs (QYHKIUU Ha OTPE3KE

57 Haxoxnenue HauOoJbIIero 1 HAUMEHBIIETO
3Ha4YeHUs QYHKLUU HAa OTPE3Ke

53 Haxoxnenre HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (QYHKIUU Ha OTPE3KE

54 Haxoxxnenue HauOoJbIIero 1 HAUMEHBLIETO
3HaYeHHs (QYHKIUU Ha OTPE3KE

55 Haxoxnenne HauOoJbIIero 1 HAaUMEHBLIETO
3Ha4YeHUs (YHKIHUU Ha OTpE3Ke
[IprMeHeHne MPON3BOIHOM JI HAXOKICHUS

56 HAWIy4Ilero peueHus B NPUKIAIHbIX 3a1a4dax, A
OIpe/ieNIEHUs] CKOPOCTH IPOLIecca, 3a1aHHOTO
dbopmymnoit unu rpadpukom

57 KonTponsnas pabora no teme "IIpousBogHast.
[Ipumenenue npous3BoiHON"

58 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX

59 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX

60 WuTerpain, reoMeTpuyecKuii 1 GU3NIECKUN CMBICIT
MHTETpaa

61 Wurerpan, reomerpuyeckuii 1 GU3NIECKUN CMBICI
UHTETpaa

62 WuTerpain, reomeTpuyeckuil 1 GU3NIECKUl CMBICI
MHTETpasa

63 Brruucnenue unrterpana no gpopmyie
Herorona—1Jleiioanna

64 Brruucnenue naTerpana no Gpopmyie

Herorona—Jleiibaumna




Brruncnenue nnrerpania no gpopmyine

65 .
Herorona—1Jleiibanma

66 Brruncnenue nnrerpania no gpopmyine
Herorona—JleliOuuia

67 CucreMbl TUHENHBIX YPaBHEHUM

68 CucreMbl TUHEUHBIX YpaBHEHUH

69 Pemenue npukiaaHbpIX 3aa4 ¢ IOMOIIbIO CUCTEMBbI
JIMHEWHBIX YPaBHEHUN

70 Peuienne npukiiagHbIxX 3a/1a4 ¢ HIOMOUIBIO CUCTEMBbI
JIMHEWHBIX YPAaBHEHUN
CucTembl 1 COBOKYITHOCTH LIEJIBIX, PAllUOHAJIbHBIX,

71 UPPALMOHAIBHBIX, TI0KA3aTEJIbHBIX,
Jorapu(pMHUECKUX YpaBHEHHUHM U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIEBIX, PAlIMOHAIbHBIX,

72 VPPALMOHAIIBHBIX, [I0KA3aTEIbHBIX,
JorapupMHUECKUX YpaBHEHUN 1 HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENBIX, PAlIMOHAIBHBIX,

73 UpPpaLMOHATIbHBIX, I0KA3aTEIbHBIX,
Jorapu(pMHUUECKUX YpaBHEHUM U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIENBIX, PAllMOHAJIbHBIX,

74 UPpaLMOHATIBHBIX, I0KA3aTEIbHBIX,
Jorapu(pMHUECKUX YpaBHEHUM U HEPABEHCTB

75 Hcnonp3oBanue rpagukoB GyHKIMHA 115 peIIeHus
YPaBHEHUH U CUCTEM

76 Hcnonp3oBanue rpadukoB GyHKIUHN A5 peLIeHHs
YpaBHEHUH U CUCTEM

77 [IprumeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K

PEIICHHUIO MAaTEMATUYCCKUX 3a1a4 U 3a1a4 U3




pa3INyYHbIX 00JacTel HayKH U peasibHOM KU3HU

KonTtponsHas padora no teme "MHTerpan u ero

78 npuMeHeHus. CucTemMbl ypaBHEHUN"

79 HarypanbHble U enbie 9rciia B 3aja9ax u3
pEaTbHOM KU3HU

20 HatypasnbHble 1 1iesble yncia B 3a1a4ax U3
peaIbHOM KU3HU

81 HarypanpHble U menbie 9rciia B 3aja9ax u3
peaIbHOM KU3HU

82 [Ipu3Haky nenMMOCTH LEIBbIX YUCEI

83 [Tpu3Haky AETUMOCTHU LENBIX YUCEI

84 [Ipu3Haky nenMMOCTH LEIBbIX YUCEI

g5 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIUS 3HAHUH.
YpaBHeHus

26 [ToBTOpEeHue, 060061IeHNE, cUcTeMaTH3alus 3HAHUH.
YpaBHeHus

g7 [ToBTOpEeHue, 060061IeHNE, cUcTeMaTH3alus 3HAHUH.
YpaBHeHUs

28 [ToBTOpenue, 006001IeHNE, CHUCTEMATH3AIUS 3HAHUH.
YpaBHeHUs

29 [ToBTOpEeHue, 060061IeHNE, cUcTeMaTH3alus 3HAHUH.
YpaBHeHus

90 [ToBTOpeHue, 06001IeHNE, cCCTeMaTU3allks 3HAHUA.
YpaBHeHus

91 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3allus 3HAHUH.
Hepasencrpa

92 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 3HAHUM.




HepaBencrtpa

[ToBTOpeHUe, 06001IeHNE, CHCTEeMaTH3allMs 3HAHUH.

93 1
HepaBencrtpa

94 [ToBTOpeHUe, 06001IeHNE, CHCTEeMAaTU3allMs 3HAHUH. |
HepasencrBa

95 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIUS 3HAHUH. |
CucreMbl ypaBHEHHI

96 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIHS 3HAHUH. !
Cucremsl ypaBHeHU

97 [ToBTOpenue, 0600IIEHNE, CUCTEMAaTH3AIHS 3HAHUH. !
DyHKIMHU

08 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIUS 3HAHUH. |
DyHKIMHU

99 Hroroas xonTpoapHas pabora 1

100 HToroBas KOHTpOJIbHAsA paboTa 1
O06o001eHune, cucTeMaTr3aIs 3HaHUH 3a Kype

101 anreOpbl M Haval MaTeMaTuiyeckoro ananusa 10-11 1
KJIACCOB
O06o001eHune, cucTeMaTU3aIs 3HaHUH 3a Kype

102 anreOpsl ¥ HayaJl MateMaTudeckoro aHaimmsa 10-11 1
KJIACCOB

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KIIACC
Koxa .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yabrara
1 Yucna 1 BIYUCICHUS
1 OnepupoBaTh MNOHATHSIMM: pallMOHAIbHOE M JAEHCTBUTEIBHOE YMHCIIO,
' OOBIKHOBEHHAs U IeCATHYHAs! 1pOOb, IPOLICHTHI
- BbimonHATe  apu@mernyeckue omepalMM € PalUOHAIBHBIMU U
' JEHCTBUTEIbHBIMU YU CIIAMH
13 BoinonHATe  nmpUOMMOKEHHBIE — BBIYMCIIEHHUS,  HUCIOJB3YyS  IIpaBUIIa
' OKpPYIJICHUS, A€JIaTh IPUKUIKY U OLICHKY PE3YyJIbTaTa BIYUCICHUI
OnepupoBaTb NOHATHAMM: CTEIIEHB C LIEJIBIM IOKa3aTeleM, CTaHIapTHas
14 (dopMa 3anmucH AEMCTBUTENBHOIO YKCIa, KOPEHb HATypalbHOW CTEINEHU;
' UCIOJIb30BATh MOAXOAILYI0 (OPMY 3alHCH ACHCTBUTENbHBIX YHCEN JUIS
penieHus NpakTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHBIX
OnepupoBaTh NMOHATHSMH: CUHYC, KOCUHYC U TaHTE€HC IPOU3BOJIBHOIO
1.5 yrja; HCIONb30BaTh 3allUCh IPOU3BOJIBHOIO YIJla 4epe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (DYHKIIUU
2 YpaBHEHUs U HEPABEHCTBA
OnepupoBaTh NOHATUSAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paLMOHAIBHOE, UppanyoHaIbHOE YpaBHEHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
55 BbimonHATE mpeoOpa3oBaHUS TPUTOHOMETPHUECKUX BBIPAKEHUH H
' penaTh TPUrOHOMETPUYECKHUE YPABHEHUS
BoinonHATe peoOpa3oBaHus LEbIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX
2.3 BBIDQ)KCHUM M pelIaTh OCHOBHBIC THUIIBI LEJIbIX, PALUOHAIBHBIX H
MPPaLMOHAIBHBIX YPABHEHUI U HEPABCHCTB
Y IIpuMeHATh ypaBHEHMS W HEPABEHCTBA U PEIICHHUS MaTeMaTHYECKHUX

3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peallbHOM JKU3HU




MopnenupoBaTh peajbHble CUTyallUd Ha SI3bIKe alreOpbl, COCTABIATH

2.5 BBIPAKEHUS, YPAaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 33J1a4M, UCCIEA0BATh
MIOCTPOCHHBIE MOJIEIIU C HCIIOIb30BAHUEM allllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBarh MOHATHAMH: (QYHKIHS, CHOCOOBI 3afaHusl (QyHKUIUH,
3.1 o0JacTh OmpefeNeHusT M MHOXECTBO 3HaueHUil (QyHKIuH, rpadux
(dbyHKIIMH, B3aUMHO 0OpaTHBIC PYHKITUN
32 OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKLIMH, HYIU
' (YHKIIUY, POMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonp3oBate rpaguky GyHKIMHA U1 pELICHUsT ypPaBHEHU I
34 Ctpouts u uuTaTh rpaduku IUHEHHOW (YHKIUHU, KBaJAPATHYHOMN
' (GyHKINHU, CTENeHHON (DYHKIMH C IeJTBIM TIOKa3aTeIeM
Hcnonp3oBare Tpapuku (QYHKIUH s HMCCIEJOBAaHUS TPOIECCOB U
35 3aBUCHMOCTEH MpU pEHIeHUH 33734y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM JKM3HHW, BBIpaXaTh (OpMyJTaMH  3aBHCUMOCTH  MEXIY
BETTMYUHAMU
4 Hauana maremaTnueckoro aHaian3sa
Al OnepupoBarh TOHATUSMHU: TOCIEIOBATENFHOCTh, apupMeTH4ecKas u
. reoMeTpuyecKas porpeccun
OnepupoBaTh NOHATHUSAMU: OECKOHEUHO YOBIBaOIIas TeOMETpUYecKas
4.2 mporpeccusi, CyMMa OECKOHEYHO  yObIBaloIlell  IeoMeTpHuYecKOu
MIpOrpeccuu
43 3amaBath MOCIEAOBATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonb30Bare CBOMCTBA IMOCIEAOBATEIBHOCTEN W IPOrPECCUU  JUIS
' pelIeHrs peabHbIX 3aJa4 MPUKIaJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHSIMU: MHOKECTBO, OTIEPAIIMN HAJlT MHOKECTBAMHU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT s ONHMCAaHUSA
5.2 peanbHBIX MPOLIECCOB U SABJICHHWM, MpPU PEIICHUH 3a4ad U3 JPYrux
Y4eOHBIX TIPEIMETOB
53 OnepupoBaTb  NOHATUSMHU:  OIPENEIEHHE, TEOpPEMa,  CJIEACTBHUE,

J0Ka3aTcJIbCTBO

11 KJIACC




Kon

MPOBEPSIEMOT0

pe3yJabTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

Yucna v BBIYUCIICHUS

OnepupoBaTh MOHATUSMHU: HATypallbHOE, IIEJI0€ YHUCIIO; HCIOJIB30BaTh
MPU3HAKK JEIUMOCTH IEJIbIX YHCEN, Pa3joKEHHE YHClia Ha IMPOCThIC

MHOXXUTEIIN IJI1 pCIICHUA 3aaa4

1.2

OHCpI/IpOBaTB IMOHATHUEM: CTCIICHDb C pallMOHAJIBHBIM I10Ka3aTCJIeM

1.3

2.1

22

OHepI/IpOBaTL IOHATHUAMM J'IOl"apI/I(i)M qucJia, JCCATUYHBIC u

HaTypaJbHbIE JTOTapUPMBI

YpaBHEHMS 1 HEPABEHCTBA

[IpuMmeHsITH CBOMCTBA CTENEHU JMJii IPeoOpa3oBaHUs BbIPAKEHUH,
OIEpUPOBATh IOHATUAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;
peuniaTb OCHOBHBIE THIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMsl BBIPAXKEHUH, cOAepKalluX JorapupMmbl;
OIepUPOBAThH MOHATHIMHU: JIOTAPU(PMUUECKOE YPaBHEHNE U HEPABEHCTBO;

pemaTb OCHOBHBIC TUIIbI J'IOl"apI/I(bMI/I‘-IeCKI/IX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.3

Haxoauts peliCHUA HpOCTCﬁH.IPIX TPUTOHOMCTPUUCCKHUX HCPABCHCTB

24

OnepupoBaTb NOHATHAMHU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
pElIeHUEe; UCIO0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUW ISl PEIICHUS

MPAKTUYCCKUX 3aaaY

2.5

2.6

Haxoaute peHiCHusd HpOCTeI\/’IH_II/IX CHUCTEM )51 COBOKyrIHOCTCfI

palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB

MopenupoBaTh pealibHbIE CUTYyallM Ha S3bIKE anreOpbl, COCTaBISATH
BBIPAXXEHHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJaYH,
HCCIIEN0BATh ITOCTPOEHHBIE MOJEIHA C HCIOJIB30BAaHWEM ammnapara

anreOpbl

3.1

OyHKIMU U TpaduKu

OnepupoBaTh TMOHATHSAMHU: TEPHOAWYECKAs (QYHKIHS, TPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH IKCTpeMyMma (DYHKIIMH, HauOoOJbIlee H
HaMMeHblllee 3HaYeHUs (PYHKIMU Ha MIPOMEXKYTKE; MCIOIb30BaTh UX IS

uccien0BaHus (QYHKIUH, 33laHHOM rpaguKomM

3.2

OnepupoBaTh MOHATUSAMHU: TpapHKH ITOKA3aTeIbHON, JJOTapUPMUUIECKON 1

TPUTOHOMETPUYECKUX (DYyHKIUI; H300pakaTb HMX Ha KOOPIMHATHOM




TUIOCKOCTH U UCTOJIb30BATh JIJIs pellICHUs] YpaBHEHUI U HEpaBEeHCTB

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu JTHHEWHBIX

33 YpPaBHEHUH M HCIIOJIB30BATh HUX JUIA DPELIEHUS CHUCTEMBl JIMHEMHBIX
ypaBHEHUU
34 Hcnonb3oBare rpaduku (GyHKUMN JUISI UCCIEAOBaHMS IPOLECCOB U
. 3aBUCUMOCTEN U3 APYTrUX y4€OHBIX AUCLUIIINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MOHATUSAMH: HENpepbIiBHAas (YHKIHSA, MPOU3BOIHAS
4.1 (GYHKIIMHM; HCIOJIB30BaTh TEOMETPUYECKHI U (PU3UYECKHIl CMBICT
IIPOU3BOJHOM JUIS peLIEHUs 3a1a4
42 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA,  BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BECHHUS, YACTHOT'O (DYHKIUI
Hcnonp30BaTh NPOW3BOAHYIO U UCCIEAOBAaHHUS  (DYHKIMM  Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIAEAOBAHUSA K
MIOCTPOCHUIO rpauKOB
44 Hcnonp30BaTh TPOU3BOJAHYIO Ul HAXOXKACHUSI HAWIYYILEro peleHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MOHATUAMU: MEpBOOOpa3Has W UHTErpaj; IOHUMATh
. reOMEeTPUUYECKUN U (PU3NYECKUI CMBICIT HHTErpaia
16 Haxomute nepBooOpa3zHble 3JIEMEHTapHbIX (PYHKIMH, BBIYUCIATH
' uHTerpai o gopmyne Herorona — JleitOnura
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCJE COLUAIBHO-IKOHOMUYECKOTO

)41 (bI/I3I/IquKOl"O XapakTepa, CPpEACTBAMU MATEMATUYICCKOT'O aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
Pammonanbupie  uymncna. OOBIKHOBEHHBIE W JIECSATUYHBIE JAPOOH, TPOLIEHTHI,
OeckoHeuHble  MepuoAuuYecKkue  ApoOu.  Apudmernyeckue  omepamuu ¢
1.1 palMOHATIBHBIMU YHCIIAMU, NpeoOpa3oBaHUs YMCIIOBBIX BblpaxkeHuil. [IpumeHeHue
npoOeil U MPOLIEHTOB JUIsl pelleHUs] MPUKIAJHBIX 3a7ad U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEAIbHON KU3HU
JeWictBuTenbHble  4YMcia.  PalMOHaJIbHBIE W HPpPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuuu C JACUCTBUTEIbHBIMM uuciaMu. [IpuOmamxéHHble
BBIYMCIICHHUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3YJIbTATa BBIYUCICHUI
Crenenp ¢ nenbiM nokaszarenem. CranpapTHas (gopma 3amucH J1€HCTBUTEIBHOTO
1.3 yucia. Mcnonb3oBanue moaxozsmeil GopMbl 3anucu AeHCTBUTENbHBIX YUCEN IS
pemeHus MpakTHYECKUX 3a/1a4 ¥ IIPEICTABIICHUS] TaHHBIX
14 ApudmeTnueckuili KOpeHb HaTypalbHOW cTeneHu. JlelicTBusa ¢ apudmeTnyecKkuMu
' KOPHSIMHM HaTypaJbHON CTETIEHH
13 CuHyCc, KOCMHYC W TaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC,
' ApPKTaHI€HC YHUCIIOBOTO apryMEHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxecTBa U TOXK/IECTBEHHbIE ITPeoOpa3zoBaHus
)5 [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. OcHoBHbIE
' TPUTOHOMETpHUECKHE (HOPMYIIbI
53 VYpaBHeHHe, KOpeHb ypaBHeHHMs. HepaBeHCTBO, pemieHue HepaBeHCTBAa. Merton
' HUHTEPBAJIOB
2.4 Pemenne nenbix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemienue nppanyoHaabHbIX YPaBHEHUN U HEPABEHCTB
2.6 PelieHne TpuroHOMETPUYECKUX YPaBHECHUM
57 [IpuMeHeHNnEe ypaBHEHUI U HEPABEHCTB K PELHICHUIO MaTEMAaTHYECKUX 3a]a4 U 3a7a4

U3 PA3MUYHBIX 00JIaCTel HAYKU M peaibHON KU3HU




DOyHKINUH U TpaPUKH

Oyaknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHknuu. B3zaumHO oOpaTHBIC

3.1
byHKIIIN
32 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymn ¢dyHkmmm.
' [TpomMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIUS C HaATypaJbHbBIM M ILENbIM IOKa3arteneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 TpuronomeTpuyeckass OKPyKHOCTb, ONPEIEICHUE TPUTOHOMETPUYECKHUX (DYHKIIUH
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTudeckoro aHaiausa
i1 [TocnenoBarenbHOCTH, CMOCOOBI 3aJaHHs TOCJIENOBATEILHOCTEH. MOHOTOHHBIC
' MOCIIE0BATEIbHOCTH
ApudmeTrnueckas M TeoMmMeTpuyeckas mporpeccud. beckoHeuHO yObIBaroIas
42 reoMmerpuueckas nporpeccus. CymMMma OECKOHEYHO YOBIBAIOIICH IeOMETPUYECCKOU
' nporpeccuu. dopmysia CIOXHBIX MPOIEHTOB. Mcnonp30BaHHWE MPOrPEeCcCUH s
pelieHus peasibHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoXecTBO, omepanuu Haja MHOXecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHrne TEeOpEeTUKO-MHOXKECTBEHHOIO anmnapara [Jisi ONHCAHMS pealbHBIX
MIPOIIECCOB U SBJICHHM, PU PEIICHUH 3314 U3 IPYTUX yUYeOHBIX MIPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
1.2 Crenens c pallMoOHaIbHBIM MOKa3aTeneM. CBONCTBA CTENIEHU
1.3 Jlorapudwm yucna. JlecaTuuHbie U HaTypaabHbIC JTOTapU(HMbI
2 YpaBHEHHUs ¥ HEpABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHA, COACPIKAIIMX JIOTApU(HMBI
55 [IpeoOpazoBaHue BEIpaXEHUH, COAEPIKAIIUX CTEIICHHU C PAIlMOHATHLHBIM

IIoKa3aTcjIcM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIEe ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
2t Cucrembl JNMHEHHBIX ypaBHEHMH. PelleHne MNpUKIAIHBIX 3a7ad C I[IOMOUIbIO
. CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
53 IIpuMmeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATHYECKUX 3a]1a4
' U 3aJa4 U3 pa3iaMyuHbIX o01acTell HayKH U peajlbHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkius. Ilepumognueckue ¢yHkuuu. I[IpomMexyTkm MOHOTOHHOCTH (DYHKITUH.
3.1 MakcumymMbl U MUHUMYMBl (QyHKUuU. HaunOomnbliee M HauMmeHbllee 3HauEHUE
(GyHKINN Ha TPOMEXKYTKE
32 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
33 [Toka3zarenbHas u orapudmMudeckas GyHKINN, KX CBOHCTBA U TpaduKu
34 Hcnons3oBanue rpadhukoB GyHKIUN A1 pelICHUS] YPaBHEHHU U TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (yHKUMA A8 HCCIENOBaHHMA  IPOLECCOB U
3.5 3aBUCHMOCTEH, KOTOpblE BO3ZHUKAIOT MpPHU pPELIEHUU 3aJad U3 JIPYTHX Y4eOHBIX
IIPEIMETOB U PEAIbHOM JKU3HU
4 Havana maTremaTnyeckoro aHanusa
4.1 HenpepbiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs pEIIEHUs] HEPABEHCTB
4.2 ITpousBonnas Gpynkuuu. ['eomerprueckuii 1 Gpu3nIeckuit CMBICI TPOU3BOTHOM
43 ITpousBosnHble 31eMeHTapHBIX (yHKIMH. DopMysabl HaXOXKIAEHUS ITPOU3BOIHON
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKITHI
[IpuMeHeHHe TPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 aKcTpeMyMbl. HaxoxkneHne HanOoJbIIero U HauMEHBINEro 3HauYeHusl (PyHKIUU Ha
OTpE3Ke
IIpumeHeHre NPOU3BOAHOM JUIsl HAX0XKIEHUS HaWIydIlEero pelIeHHs B IPUKIIAIHbBIX
4.5 3ajayax, JJIs ONpeeNieHuss CKOPOCTH Ipoliecca, 3aJaHHOro (OopMysnod win
rpaduKom
4.6 IlepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuyueckuil U Gpusnueckuil cMbIci. Brruncienue uaTerpaia mno

dbopmyne HetoTona — JleiiOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMHU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/eNIeHue,
aKCUOMa, TeopeMma, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEJIbHBbIE PACCYXKACHHUS [pU pEIIEHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEepUpPOBaTh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpaLUU Hal
MHOJKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONMCaHUs peajlbHbIX MPOLECCOB U ABJIEHUN U IPU PELICHUH
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUYeOHBIX INIPEAMETOB; YMEHHE
OIepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Irpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUUYHBIMU

crocob6aMu; UCIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSMU: HATYpaIbHOE YHUCIIO, IEJI0e YHCIIO,
CTEMeHb C IIENIBIM MOKa3aTejaeM, KOPeHb HATypalbHON CTENEHH, CTEIIeHb
C paluoOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb ¢  JICHCTBUTEIBHBIM
Mokasarenem, JiorapudM YUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCA, OCTATOK IO MOIYI0, pPAlMOHAIBHOE YHCIIO,
HppaloOHaIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  ILIENBIX,
paloHaIbHBIX, JICUCTBUTENBHBIX YHCENT, YMEHHE HCIIOJIb30BaTh
IMPU3HAKHU JCINMOCTH, HauMEHbIITNN O6IIII/II\/II JACIUTCIIb U HANMMCHBIIICC
oOmiee kpaTHOe, anropuT™M EBKIMa Mpu pelieHru 3aaad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TIO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS;,  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAYCHHUU U Hp806pa3OBaHI/ISI BI:Ipa)KCHI/Iﬁ cO
CTENeHsAMH MW JorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUE OINCPUPOBATH IMOHATHAMU: IMOCJICIO0BATCIbHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpudecKkas nporpeccus,
OeckoHeYyHO yOBbIBamoIiasi TEeOMETpHUYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCE;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompenenuTesls  MaTpULlbl,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHEe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHBIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, YpPAaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMAaTHYECKHUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrPaHUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GbyHKIMM, SKCTpeMyM (YHKIHH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYyHKIMU HA TPOMEXYTKE, HeNpepbIBHAs (YHKIIMS, aCUMIITOTHI Ipaduka
GbyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; yMEHHEe HAaXOIWUTh aCUMNOTOTHI rpaduka (yHKIUU; yMEHUe
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMN (YHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHUE HAaXOJUTh INPOU3BOAHBIC 3JIEMEHTApHBIX (YHKIUH;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO MJs HCCIENOBaHUs (YHKLUH,
HaXOJUTh HAWOOJbIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaMKi MHOTOYJIEHOB C HUCIOJIb30BAaHMEM alllapaTa MaTeMaTHYeCKOro
aHaJINW3a; MPUMEHATh NPOU3BOAHYIO MJI HAXOXKAECHUS HAWIYy4dlIEro

pE€IICHUA B INPHUKIIAJHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHWYCCKHUX M




(GU3HYECKUX 3a/layax; HaXOIUTh TUIOMIAAN U 00bEMBI (PUTYp C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpBI MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

OMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKIUH, TUHEHHas (yHKIMSA, KBaJpaTHYHAS
byHKIHS, parmoHanbHas byHKIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; YyMEHUE
CTpOUTH TpapUKU HM3YYCHHBIX (YHKLIWH, BBIIOIHATH MPEeoOpa3oBaHUS
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPaQUKH ISl U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, MPU PEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3aJjay U3 peajibHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCcTBa W rpadukm QyHKOMA Ui
pelleHts] ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ IapaMeTpaMu; U300pakaThb
Ha KOOpPJAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIENOBATh IOJYYEHHOE PEIICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIM C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: cpeAHee aprupMeTHIecKoe, MeIuaHa,
HauOoJiblllee W  HAWMEHBIIEE 3HAUCHUs, pa3Max, JHUCIepPCHus,
CTaH/JapTHOE OTKIOHEHHE YHCIOBOrO HabOpa; YMEHHE U3BIIEKATh,
WHTEPIPETHPOBaTh WH(OOPMAINIO, TPEICTABICHHYIO B TabmuIax, Ha
quarpammax, rpadukax, OTpaskarolyl0 CBOWCTBA PeabHBIX MPOIECCOB U
SIBJIGHUH; MPEACTaBIATh HH(OPMALIHIO C TOMOUIbIO TAOJIUI U IUArPaMM;
UCCJIE0BAaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpaguueckux METOJOB M  DJIGKTPOHHBIX  CPEIACTB; TrpauuecKku
UCCIIEIOBAaTh COBMECTHBIE HAONIOACHHUS C TOMOINBIO JUarpaMm

paccerBaHMs U JTUHEUHOW pEerpeccun




YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIY9alHOTO COOBITHSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; PUMEHSThH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyiy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC GaKTHl U POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJWYHMHA, paCIpeleiCHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, QYHKIHUHM pACIPEACICHUS U  IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJIbHOTO PaCHpelesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIsI
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI; YMEHHE MPHUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh TOHATHSIMH: COYCTAaHHE, MIEPECTAaHOBKA,
YHCII0O COYCTAHWM, YHCIO TIePeCcTaHOBOK, OMHOM HproTOHA; yMeHue
MPUMEHSITh KOMOMHATOPHBIE (DAaKTHI M PACCYKICHUS AJISl PELICHUS 3a7a4;
OIICHHBATH BEPOSTHOCTH  PEaJTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue onepupoBaTb IOHATUAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroil,
JBYTPaHHBIA Yyroji, TPEXTPaHHBIM yroj, CKpELIMBAIOIIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEW, yroi
MEXY NPSAMBIMH, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh MIPU
pelIeHnn 3aa4 U3ydeHHble (aKTbl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX TMOHATHH HU

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATHUSAMHU: IJIOMIAAL (UTYphl, 00bEM (UTYDHI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
Ky0, mapajuienenumnen, mnpu3Ma, nupamuaa, (urypa u HOBEPXHOCTH
BpaIlEHNs, LUWIMHIpP, KOHYC, map, cdepa, IIomaas chepsl, MIomanb
MOBEPXHOCTU TMHPaMHJbI, TPU3MBI, KOHYyCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LUIMHIPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCA; YMEHUE CTPOHUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
bopMynUpoBaTh OMpeesieHns U3y4aeMbIX (pUryp, BbIIBUTaTh TUIIOTE3bI
O CBOMCTBax W NMpH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NIUYHBIM TPU3HAKaM, BBINIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B IMPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHS
IpH PEIIeHWH 3a7ad9; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (ITHHA,
yroy, Iomaab, o0bEM) TpHU peUIeHHH 3aJa4 U3 JPYruX Yy4eOHBIX
MIPEIMETOB M U3 PEATHHON JKU3HH;, YMEHUE BBIYUCIIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIATh TOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCa, [IWIMHIPA, TUIOMAAb cepsl;
00BEM KyDOa, TPSIMOYTOJBHOTO MapaijiesienuIea, MUpaMUIbl, PU3MEI,
WIMHApPA, KOHYycCa, Iapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

MoJI00HBIX QUryp

VYmenue ONCpUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3joKEeHHE BEKTOpa Mo Oas3ucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHE HCII0JIb30BATH BeKTOpHI)II\/’I u KOOp}IHHaTHBIﬁ METO/
JUIS pEIICHWs] TEOMETPUYCCKMX 3ajad W 3ajad JAPYruX YueOHbIX

MIPEAMETOB

13

YMenue BBIGI/IpaTB HO,IIXOIISIH_[I/Iﬁ MCTOH IJid PpCHICHUA 3adadvu,
INOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B M3YUCHHH IIPUPOJHBIX H
06H.[€CTB€HHI>IX nponeccoB u SIBJIGHI/II\/’I; YMCHHUC  pacCllO3HABATb

IMPOABJICHUEC 3aKOHOB MATEMATHKH B HCKYCCTBE€, YMCHHE IIPUBOJIUTH




INpUMEPBI  MATEMATHYCCKUX

MaTeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUHUCKON W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
- Panmonaneupie uyucna. OOBIKHOBEHHbIE U JCCSITHUYHBIE JIPOOH, MPOLEHTHI,
' 0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaldbHOH creneHu. J[eHCTBUs ¢ apupMeTHIECKHIMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 Crenens ¢ nenbim nokaszareneM. CTENeHb ¢ palMOHAIBHBIM NT0Ka3areneM. CBOMCTBa
' CTENEHU
s CuHyC, KOCMHYC M TaHI€HC 4YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHUCIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTndyHble U HATypaJIbHbIE JOrapHUPMbI
JeiictBuTenpHble uyncina. ApupMeTHYecKHe Omepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcnamu. [IpubnnxEHHble BBIYUCIEHUS, IPaBUia OKPYIJIEHUS, IPUKHUIKA U OL[CHKA
pe3yJsibTaTa BBIYUCICHUN
1.8 [IpeobpaszoBanue BrIpaxeHUN
1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [enbie u 1poOHO-pallMOHATbHBIE YPAaBHEHUS
2.2 HppannoHainbHbie ypaBHEHUS
2.3 TpuroHomerpruueckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 Lenble n 1poOGHO-palIMOHANTbHBIE HEPABEHCTBA
2.6 HppauroHaibHble HEPABEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMUUECKIE HEPABEHCTBA
2.8 TpuroHomerpruuecKkue HEPABEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaenuTenb MaTPULIbI




3 DyHKINUH U TpaPUKH
31 OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuMU. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkuuu. Hymum Qysknum.
39 [TpomexxyTkn  3HaKOmocTosiHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIUH.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHKuud. Haumbomnbliee W HauMeHbIlee 3HAYEHUE
(GYHKLNU Ha IPOMEKYTKE
13 CrenenHas (yHKUMA C HAaTypaJbHbIM W IeJabIM MokazaTteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspbiBa. AcumntoTsl rpadukoB ¢yHknuii. CoiicTBa  (QyHKUUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonHas GpyHkiuu. [Tpon3BoaHbIE 3IeMEHTAPHBIX (QYHKIMHA
[IpumeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOOJbIIero ¥ HauMEHbBIIEro0 3HaYeHUs] (PYHKIMM Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepanuu Hajl MHOKecTBaMu. J[narpaMMel Jiinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTH BpALLEHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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