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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCyIapCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIBHYIO 0a3zy Uil H3y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroi CTOPOHBI, POPMUPYET JOTUYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YalllMXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllhecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HAyKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU opMme.

Kypc anreOpsl 1 Hauan MaTeMaTUueCKOro aHajin3a 3aKJIabIBAET OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BMBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPIKJEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHe. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTapiield IIKOJE ydJaluecs
MOJYy4alOT HOBBIM ONBIT PEIICHUS TMPUKIAJAHBIX 3a7ad4, CaMOCTOSTEIBLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpHpeTaIluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEH B TMPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTEIBHBIM BOCHUTATENbHBIM MOTEHLUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW MesITeIIbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOydeHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIM3a JISKUT JAEATEIHbHOCTHBIN MPUHIIUI 00yUYEHUS.

CrtpykTypa Kypca «Anredpa v Hauaja MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUN: «Uucna W BBIYUCIECHUNY,
«Dyukun  u - rpadukm»y, «YpaBHeHMss U HepaBeHCTBa», «Hauama
MaTeMaTH4eCKoro aHanusza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCA Ha MPOTSHKEHUH JBYX JIET
oOyd4eHHs B CTapIlel IIKOJIe, €CTECTBEHHO AOIOIHSIS JIPYT pyra M MOCTEHEHHO
HAChIAsICh HOBBIMM TE€MaMH W pa3faenaMu. JlaHHBIA Kypc  SBISIETCSA
WHTErPAaTUBHBIM, TOCKOJbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak yuwamiuecs OBIIaZeBalOT BcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, Y HUX MOCIEI0BaTENbHO (hOpMUpYyETCS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTh MATEMATHUYECKYIO MOJEIb pPEeaJbHON
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYCHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUJIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH IIOJIyYEHHBIN PE3YIIbTAaT.

CopnepxaTenpbHO-METOANYECKas JTUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiell mikoige oco0oe BHHUMAaHUE YIEISETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucCH ACHCTBUTENBHOTO YHCIA, YMEHUE
pPalOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLICHHUBATh
pe3ynbTar. OOyuaromuyecs NOJy4arOT HaBBIKM MPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBUM C 4YHWCIaMU, 3allMCaHHBIMU B CTaHIapTHOU (opme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIuans «YpaBHEHUS W HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHMs] B CTaplled IIKOJIe, TOCKOJIbKY B KaXIOM pa3fesie MporpaMMbl
MPEIYyCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
pPa3IMYHBIMA METOAAMHU PELICHUs LENbIX, PAlUOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKLIMHA C TOMOILBIO TMPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HaxXOXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkOuu. JlaHHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBIMIOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIIMX CTENeHUu U Jorapudmel. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JE€TyKTHBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI JJsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
S3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
NeperuieTaeTCs ¢ IPYruMHU JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIbHOCTD U3Yy4YEeHUs MaTepuana. N3yuenue CTENIEHHO,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUMU JUIS pelIeHus 3ahad U3 JPYrux y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosblllIOE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTeJIbHOM JTMHUM HalleJIeH Ha Pa3BUTUE YMEHUM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B
paznu4yHOi (opme: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHnyeckoro aHalin3a) MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX O0YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHHUsl TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWIY4YlIero pElIeHHs B MPHUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMaTbHO-IOTMUECKOT0 U KPEaTUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKE U HucKycctBe. OOywaromuecs Yy3HAIOT O
BBIJIAIOLIMXCST pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprxarenpbHO-MeTOANYECKask TMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. | €0pPETHKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKU U MpeasiararoT



Hanbosee yHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa ¥ Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTra anareOpbl U MAaTeMaTUYEeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYEHHBIX PE3YyJIbTaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbld
U3 Pa3JeNoB IPOrPaMMBI, IOCKOJIBKY BECh MAaT€pHall Kypca IHUPOKO UCIOJIb3YETCs
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3a7ad
ydaliecs: pa3BUBAlOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
npobnemy. [lesareabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca anreOpbl U Hadal MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COIAEPKAHUE YYEBHOTI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Pannonansabie uynciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOU, MPOIIEHTHI,
OeCKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  Oomepanud  C
palMoHaNbHBIMU YHCTIAMU, TPe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB JUIsl PEIICHHs MPUKIAAHBIX 3a/1ad U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JlerictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepaudd ¢ JACUCTBUTENbHBIMU uHcliaMu. [lpubGnmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOIO yucia. Mcnonb3oBanue mnoaxoxdsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypasJlbHOM  cremeHu.  JlelictBus ¢
apu(PpMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTENIEHHU.

CuHyC, KOCHHYC W TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTeil HAyKH U PeabHOU KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amaHus Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh onpeneneHus U MHOXECTBO 3HaueHUi pynkuuu. Hymm ynkuuu.
[TpomMexyTKku 3HAKOTIOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHs N-0i CTEHCHH.



TpuronoMmerpudeckass OKPYXKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs MOCJIEA0BATEIBbHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lMcronb3oBaHuEe mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g OMUCAaHUS PeaIbHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

Harypanbuble u niensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPIKAIIUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE yPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUHN. PelieHne NMpUKIaaHbIX 337a4 C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3MyHbIX 00JacTel HayKu WU peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyHkuuu. [IpomMexyTkm  MOHOTOHHOCTH
bynkuuu. MakcuMymbl 1 MUHUMYMBbI (QyHKUMUA. HaunOonblilee u HauMeHbIIee
3HaueHue (PYHKIIMU Ha POMEKYTKE.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadvkoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne TrpadukoB (QYHKIUI A7 HMCCICIOBAHUS IIPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3ajady U3 JIPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB ISl PEIICHUS HEPABCHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  (QU3NYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTapHBIX  QyHKIUH.  DopMysibl  HAXOXKICHHS
MIPOU3BOJAHON CyMMBI, TPOU3BEECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxk/ieHne HanbopIero 1 HAaMMEHbBILIETO 3HaueHUsl PYHKIIMHU Ha
OTpE3KE.

[IpuMeHeHnEe NTPOU3BOOHOM UL HAXOXKICHUS HAWIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wurerpan, ero reoMeTrpuyeckuid ©u (U3MYECKUN CMbICT. Borluucienue
uHTerpana no gpopmyne Hetotrona—IJleiiOnua.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 mpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AOCTHUKCHHC Ha YPOBHEC CPCIHCTO 06HICFO 06p330BaHI/IH CICAYOIHX JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYaIOIIErocsl Kak akKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOINECTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaXIaHCKOTo oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTproTHYecKO€ BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYyTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U ICSATEIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

DcTeTu4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTRBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BoCIUTAHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepam  MpPo(EecCHOHANIBHON  JIEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymed mnpodeccur U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEU MKWU3HH; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH NMPAKTUYECKHUX 3a/1a4 MAaTEMAaTUYECKON HANIPABICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIIUSHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoliieM;
OpUEHTaluell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I peleHus 3aaady B
0o0JaCTH OKpy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPYKAIOILIEN CPEbl.

[{leHHOCTH HAyYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HayKH Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHA M 3HAYUMOCTH I Pa3BUTHUS IMBHIM3ALMH;, OBJIAJCHUEM SA3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJbTYpOll KakK CpEeICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBISITh MPOEKTHYI0 M HCCIEAOBATENIbCKYIO NEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUSMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
0elcCmeUsMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTN8UAMU.

1)  Vuuseepcanvmvie  nozmasamenvhvle — Oelicmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJCalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
ONpe/eNieHUs] TOHATHUW; YCTaHABIMBATh CYHICCTBCHHBIH  MpPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

BBISIBJIATH ~ MAaTEMAaTHMYE€CKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHH 110 aHATIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEP)KICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIbBL;

BBIOMpATh Ccroco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JeUCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHBOpEUUE, MpolIemMy,
yCTaHABIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apTyMEHTHPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOAUTD CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BbEeKTa, SIBJIECHHUSA, TPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
IPOBEAEHHOTO HAOMIOEHUS, UCCIENOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TIPOIECCa, a TAKXKE BBIIBUTATH
MIPENOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH AepUUINTH MHPOpPMAINK, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTAaBICHMUS,

CTPYKTYpUPOBaTh WHPOPMAIUIO, IPEACTABIATh €€ B Pa3IMYHbIX Popmax,
WLTIOCTPUPOBATH TpapuuecKi;



2)

OLICHUBATH HaJEXKHOCTD uH(pOpMaIuu 110 CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01ienue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poO0JIeMBbI, pelIaeMoOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
peuIeHus; COMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3iM4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJadyd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YICOHBIX 3a71a4; TPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanonvie  pecynamuenvle  Oeticmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4E€TOM HMEIOIUXCS. PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediIekcuu Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX HPOLIECCOB, UX PE3YJIbTATOB;
BJIQJeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA Tpolecca u
pe3yibTara pelueHuss MaTeMaTHYeCKON 3a/1a4H;



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IIPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OICGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOro Kypca «Aredpa U Havyajla MaTEMAaTUYECKOTO aHan3ay
Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIeUMBATh JOCTHUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALWOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAS U JE€CSITUYHAs APOOb, IPOIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpPaBUia OKPYTJICHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHJapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
WCITIOJIB30BaTh MOAXOASANIYI0 (DOpPMY 3aIlUCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TAaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoinonHsTh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHATBHBIX
BBIDQXKECHWH M  pellaTh OCHOBHBIE THIBI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh ypaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUUECKUX 3a1a4
U 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKH U PeasIbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKLMS, CIIOCOOBI 3a1aHusl QYyHKIUH, 00JIaCTh
OTpEe/EeNIEHUs] M MHOXECTBO 3HayeHH (QyHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMU: YETHOCTH W HEUYETHOCTh (QYHKIUM, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpadpuky GyHKUUN A5 pEICHUS] YpaBHEHUI.

Crpouth M ynTaTh TpaduKu JUHEHHON (PYHKIUU, KBAAPATUYHON (PyHKIUH,
CTETICHHOM (DYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBate rpadpuku (QyHKUMHA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXY BEIUUYNHAMH.

Havana maTeMaTH4ecKOro aHajm3a

OnepupoBaTh TOHATUAMHU: TOCIEAOBATEIBHOCTh, apUpMETHUECKass |
reoMeTpUYecKas Iporpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaOLlasi TeOMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHBIX 33aJa4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMIEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA — ammapar [Jjisl  ONMHCaHUs
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 33a4ad M3 APYTUX Y4eOHbIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IEJIO€ YHCIO; HCHOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCThIE MHOXKUTEIU
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAITMOHAIBHBIM MTOKA3aTEJIEM.

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



YpaBHeHMS U HEpaBeHCTBA

[IpumMeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IIOKA3ATEIBHOE YPABHEHHE W HEPABEHCTBO; pELIaTh
OCHOBHBIE THIIBI II0KA3aTENIBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl  BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILICHHUE;
UCITIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemeHnst NpoCTENIINX CUCTEM U COBOKYITHOCTEHW PAllMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 3aJayH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM aliapara anreopsl.

DOyHkuuu U rpadpuku

OnepupoBaTh MNOHATUAMH: [EepUOANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH ()YHKLUMH, TOUYKH OHKCTpeMyMa (yHKUMH, HauOoJbliee U
HauMEHbIllee 3HA4YCeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMH, 3aJaHHOU rpaduKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TOKA3ATEIbHOH, JIorapupMuU4eckoil u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKH JTUHEHHBIX ypaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBaTh rpadukd QyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOro aHajn3a

OnepupoBaTh NOHATUSIMU: HENpEpbIBHAS (QYHKIMS; TPOU3BOAHAS (DYHKIINH;
UCITIOJIb30BaTh FEOMETPUUYECKUM M (PU3HUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3a1ad.

HaxoanTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHII.

Hcnonb30BaTh MPOU3BOAHYIO AJIA HUCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTH PE3YJIbTATHI UCCIEI0OBAHUS K TOCTPOCHUIO ITpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U  HUHTErpai; MOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKIIUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOrutIA.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUCCKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM (pPOBbLIE)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThbI padoTbI
MHoecTBa pallHOHAJIBHBIX U
JICUCTBUTEIIbHBIX Yncell. PalimoHanbHbIe 14 1 https://m.edsoo.ru/ROK9D1U9D
ypaBHEHUS U HEPABEHCTBA
) .C
YHKUHH 1 rpagpuich. CTCIICHD ¢ uenbM 6 https://m.eds00.ru/J8Y003Y2G
[O0Ka3aTeieM
A i N—of .
pH(METICCIHi Kopettb N1-0lf CTencHn 18 1 https://m.edsoo.ru/E8Q1HODOP

HppauroHanbHble ypaBHEHHS 1 HEPABEHCTBA
Dopmysl
TpUrOHOMETpUH. T pUroHOMETpUUYECKHE 22 1 https://m.edsoo.ru/E8K8L6Q2Z
ypaBHEHUS
ITocnenoBaTeIbHOCTH U MIPOTPECCUU 5 https://m.edsoo.ru/W9E9G2T2K
HOBTOPCHHG, 0000111IeHHEe, CHCTEMATH3aIIH 3 1 https://m.eds0o.ru/L901T3U2]
3HaAHUUN

OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOT'PAMME



https://m.edsoo.ru/R0K9D1U9D
https://m.edsoo.ru/J8Y0O3Y2G
https://m.edsoo.ru/E8Q1H0D0P
https://m.edsoo.ru/E8K8L6Q2Z
https://m.edsoo.ru/W9E9G2T2K
https://m.edsoo.ru/L9Q1T3U2J

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeEM duekTpoHHbIE (LM (pPOBbLIE)
n/n NPOrpaMMmblI Bcero Kontpoaensie — Ipaxriieckue o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
CreneHsb ¢ palluOHAIBHBIM [10KA3aTEIEM.
1 [TokazatenpHas pynkus. [lokazaTenpHbIe 12 1 https://m.edso0.ru/Q4A4L3F8G
yYpaBHEHHSI 1 HEPAaBEHCTBA
Jlorapudmuueckas GyHKIHUA.
2 Jlorapudmuueckue ypaBHEeHUS U 12 https://m.edso00.ru/W3S8Q200C
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
3 rpa¢uku. Tpuronomerpuyeckue 9 1 https://m.edsoo.ru/O3W1TOF6F
HEpaBeHCTBA
4 [IpousBonnas. [lpumenenne npon3BoaHON 24 1 https://m.edso0.ru/E30004P2K
5 WHuTerpan n ero npuMeHeHus 9 https://m.eds00.ru/J6K6M6Z4Q
6 CucreMbl ypaBHEHUN 12 1 https://m.eds00.ru/T9AIK3RON
7 HarypanbHble U membie Jrciia 6 https://m.edsoo.ru/Y1X3V7P1E
8 HOBTOP eHHe, 0bobmIeKHe, CHCTEMATH3AMNA 18 2 https://m.edso0.ru/L4Q3T7VAG
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOT'PAMME



https://m.edsoo.ru/Q4A4L3F8G
https://m.edsoo.ru/W3S8Q2O0C
https://m.edsoo.ru/O3W1T0F6F
https://m.edsoo.ru/E3O0O4P2K
https://m.edsoo.ru/J6K6M6Z4Q
https://m.edsoo.ru/T9A9K3R0N
https://m.edsoo.ru/Y1X3V7P1E
https://m.edsoo.ru/L4Q3T7V4G

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne i/ Tema ypoka

1 MHoOecTBO, onepaiy HaJ MHOXKecTBaMu. [{uarpammbl Diinepa—Benna

5 Panmonanshbie uncia. OOBIKHOBEHHBIC U ICCATUYHBIC APOOU, TIPOIICHTHI,
OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

3 ApudmeTrueckue ornepanuu ¢ paloHaIbHBIMU YUCIAMHU, IPe00pa30BaHUs
YHCIIOBBIX BBIPAKCHHIMA

4 [Ipumenenue qpobeii v NPOLEHTOB ISl PEIICHUs TPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJTbHOU KU3HU

5 [Ipumenenue npoOei U MPOLIEHTOB IS PEIICHUs TPUKIIATHBIX 3a/1a4 U3
Pa3IMYHBIX OTPaCiEll 3HAHUW U PEaJbHOW KU3HU
JleiicTBuTENnbHBIC YKca. PanionanbHble 1 UppalMOHANIbHBIE YHCIIa
ApudmeTHdecKkne oneparuu ¢ 1eHCTBUTSIIBHBIMU YHNCITAMH

3 [TpubnmkEHHBIC BRIYUCIICHUS, TIPABHJIA OKPYTIICHHS, PUKUIKA U OICHKA
pe3ysbpTaTa BEIYUCICHUM

9 ToxpaecTBa U TOXKAECTBEHHbBIE MPeoOpa30BaHUs

10 VYpaBHeHue, KOPEHb YPaBHEHUS

11 HepaBeHcTBO, pelieHre HepaBeHCTBa

12 Meroxa uHTEpBaAIOB

13 Pemenue nenpix 1 [poOHO-pallMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB

14 KonTponbHas padota no teme "MHOXecCTBa pallMOHATIBHBIX U
NEHCTBUTENBHBIX uncen. PalmoHanbHble ypaBHEHHS U HEPABEHCTR"

15 OyHK1MS, cr1oco0b! 3agaHus GyHKIMU. B3aumMHo oOpaTHbIe GyHKIIMU

16 I'padpux pynkuuu. O6iacTb onpeaeseHns 1 MHOXKECTBO 3HAUeHUH (QYHKLUH.
Hynu ¢ynkiuu. [IpomMexxyTKky 3HaKOMOCTOSHCTBA

17 UYErHble 1 HEYETHBIE PYHKITUH

18 Crenens ¢ nensiM nmokasarenem. CtangaptHas popMma 3arnucu
JNEHCTBUTENHLHOTO YMCIa

19 Hcnonws3oBanne moaxoasiieit opMbl 3aMUCH TEUCTBUTEIBHBIX YHCEIT IS
pelIeHrs MTPAKTUIECKHX 3a71a4 U TPECTABICHUS JaHHBIX

20 Crenennas GyHKIHS C HATYpaJIbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk

21 ApubdMeTnieckuii KopeHb HATyPaTbHOU CTENIEHU

22 Apudmerndeckuii KOpeHb HATYpPaIbHOW CTETICHU

23 CaoiicTBa apu(pMEeTHYECKOTO KOPHS HATYPAIbHOH CTEIEeH!

24 CaoiicTBa apu(pMEeTHYECKOT0 KOPHS HATYpaJIbHOM CTENeHn




25

CBoiicTBa apu(pMeTHUECKOTO KOPHS HATypaIbHOM CTETIEHN

26 JleiicTBus ¢ apuMEeTUUESCKUMU KOPHAMU N—OW CTENEHU

27 JlevicTBus ¢ apu()METHUECKUMHU KOPHSIMU N—O CTeTIeHU

28 JleiicTBus ¢ apuMEeTUUESCKUMU KOPHAMU N—OW CTENEHU

29 JeticTBus ¢ apu()MEeTHUECKUMHU KOPHSIMU N—O CTETIeHU

30 JleiicTBus ¢ apuMEeTUUESCKUMU KOPHAMU N—OW CTENEeHU

31 Pemenne nppanoHanbHBIX YPAaBHEHUN U HEPABEHCTB

32 Pemenue nppalioHalbHbIX YPaBHEHUN 1 HEPABEHCTB

33 Pemenue uppanroHalibHbIX YpaBHEHUN 1 HEPABEHCTB

34 Pemrenne nppaliMOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

35 Pemenue nppanroHalbHbIX ypaBHEHUN 1 HEPABEHCTB

36 CoiicTBa u rpaduk KOpHS N-0if CTENeHN

37 CoiicTBa 1 rpaduK KOpHS N-Oi CTENeHH

38 KonTponbHas padota no teme "Apudmernyeckuil KOpeHb N—OH CTENEHH.
UppanmonanbHubie ypaBHEHUS U HEpaBeHCTBA"

39 CuHyC, KOCHHYC U TAaHT'€HC YHUCIIOBOTO apryMeHTa

40 CuHyc, KOCUHYC ¥ TaHT€HC YHCJIIOBOTO apryMEHTa

41 ApKcUHYC, apKKOCHHYC U apKTaHI'€HC YUCIIOBOTO apryMeHTa

42 ApKcUHYC, apKKOCHHYC ¥ apKTaHT'€HC YUCIIOBOTO apryMeHTa

43 TpuroHomeTprudeckas OKpy>XKHOCTh, OIIPEIICIICHHE TPUTOHOMETPHUIECKUX
(yHKIUI YKCIOBOTrO apryMeHTa

m TpuronomeTrpuyeckasi OKpy>XKHOCTb, OMIPEIETICHHE TPUTOHOMETPUUECKUX
(GyHKIUI YHUCIOBOTO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

46 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI

47 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

48 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI

49 [IpeobOpazoBanyie TPUTOHOMETPUIECKUX BBIPAKECHUMA

50 [IpeobOpazoBanyie TPUTOHOMETPUIECKUX BBIPAKEHUMA

51 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN

52 [IpeobOpazoBanyie TPUTOHOMETPUIECKUX BBIPAKEHUMA

53 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN

54 Pemienue TpuroHOMETpUYECKUX YpaBHEHUN

55 Pemmennie TpUroHOMeTpUYECKUX YpaBHEHUN

56 Pemenue TpUroHOMETPUYECKHX YpaBHEHUH

57 Pemmenne TpUroHOMeTpUYECKUX YpaBHEHUIN

58 Pemenne TpuroHoMeTpuuecKux ypaBHEHUN

59 Pemenne TpUroHoMeTpUYeCKUX ypaBHEHUN




O606menne o TemaM "OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYJIBL.

60
Tpuronomerpuyeckue ypaBHeHU"

61 Kontponbnas padota mo teme "dopmyIibl TPUTOHOMETPHH.
Tpuronomerpuueckue ypasaenus'"/Bcepoccuiickas mpoBepouHasi paboTta

62 Hrorosas koHTpoasHas paborta / Bcepoccuiickas mpoBepodHasi pabota

63 O06o00menne, cucTeMaTu3alus 3HaHUK 33 Kypc anreOpsl U Havall
MaTemaTruueckoro aHanusa 10 kiacca

64 Apudmernueckas u reoMmeTpuyecKkas nporpeccuu. Mcemnonb3zoBanue
MIPOTPECCUU JISl PELICHUS pealbHbIX 3a/1a4 MPUKIIAAHOTO XapaKTepa

65 Bbeckoneuno yObIBaromiasi reomerpuieckas nporpeccus. Cymma 6€CKOHEYHO
yObIBatoIIEeil reOMETPUUECKON MPOrpeccuu

66 dopmyria CI0KHBIX TPOIEHTOB

67 dopmyna CIOKHBIX TPOIEHTOB

68 O06o00menne, cucTeMaTu3anus 3HaHUK 33 Kypc anreOphl 1 Havall

mareMaTuueckoro anaimsa 10 kiacca

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 68




11 KJIACC

Ne i/t Tema ypoka
1 CreneHb ¢ palMOHAJILHBIM II0Ka3aTeleM
2 CBolicTBa CTENEHU
3 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX pAllMOHAIbHBIE CTEIICHH
4 [Ipeo6pa3oBanue BbIpaXkeHU, coAepKaIUX PAMOHAIbHBIE CTEIIEHU
5 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX pALlMOHAIbHBIE CTEIIEHH
6 [Toxa3aTenpHbIC YpaBHEHUS 1 HEPABEHCTBA
7 [Toka3arenbHble ypaBHEHHs U HEPAaBEHCTBA
8 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
9 [Toka3arenbHbIC ypaBHEHUS U HEPABEHCTBA
10 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
11 [oxa3zatenpHast GpyHKIMS, €€ cBOiicTBa U rpaduk
12 Konrtponsnas padora no reme "CreneHb ¢ palluoHaIbHBIM [T0Ka3aTeIeM.
[Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble ypaBHEHHS U HEpaBeHCTBA"
13 Jlorapudm ymncna
14 JecsaTuunble U HATypaJlbHbIE TOTapU(PMBI
15 [Ipeo6pa3oBanue BbIpaxeHHi, copepKaluX Jorapu(mbl
16 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(HMBI
17 [Ipeo6pa3oBanue BbIpaxeHHi, copepKaluX Jorapu(mbl
18 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(HMBI
19 Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA
20 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
21 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
22 Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA
23 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U TpauK
24 Jlorapudmuueckas pyHkuus, e€ cBoWcTBa U rpapuk
25 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduKu
26 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpapUKu
27 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduKu
28 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpapUKu
29 [TpumMepb! TPUTOHOMETPUUECKUX HEPABEHCTB
30 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
31 [TpumMepb! TPUTOHOMETPUUECKUX HEPABEHCTB
32 [IpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
33 KonTtponbHas padora o Teme "Jlorapudmuueckas GyHKIuUS.




Jlorapugmuueckue ypaBHEeHHUs U HepaBeHCTBA. TpuroHoMeTprudeckue GyHKINN
U ux rpaduku. TpuroHomMeTpuieckrue HepaBeHcTBa"

34 HenpeprpiBHBIC (yHKITH

35 MeTto1 MHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB

36 Meton uHTEpBAJIOB ISl pELLICHHs] HEPABEHCTB

37 [TpounsBoaHas GyHKIMH

38 [IpousBoanas pyHKIUU

39 ['eomerpuyeckuii U GU3NIECKUN CMBICIT POU3BOTHOM

40 I'eomerpuueckuii u HU3NIECKUIA CMBICI TPOU3BOIHOM

41 [Tpou3BogHBIC S7IEMEHTAPHBIX (DYHKITHI

42 [Ipou3BoaHbIE AIIEMEHTAPHBIX (YHKIIHN

43 [Tpon3BoiHas CyMMBI, IPOU3BEACHMS, YACTHOT'O (PYHKLIUH

44 [IpousBosHas cyMMbl, IPOU3BEACHUS, YACTHOTO (DYHKIUI

45 [Tpon3BoiHas CyMMBI, IPOU3BEACHMS, YACTHOT'O (PYHKLIUH

16 [IpumeneHne mpon3BOIHON K UCCIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H
KCTPEMYMBI

47 [IpumeneHne TpoON3BOIHON K UCCIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H
KCTPEMYMBI

48 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMH HAa MOHOTOHHOCTh U
JKCTPEMYMBI

49 [Ipumenenue Mpou3BOIHON K HCCIeT0BaHUIO (QYHKIIUH HAa MOHOTOHHOCTb U
KCTPEMYMBI

50 Haxosxnenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHUs (PYHKIIUU Ha OTpe3Ke

51 HaxosxneHne HanOombIIero 1 HAMMEHbIIETo 3HaYeHUs (PYHKIUU Ha OTpe3Ke

52 Haxoxnenne HauboIbI1ero 1 HAMMEHbILIEr0 3HaYeHHs] QYHKIIMU Ha OTpPE3Ke

53 Haxosxnenne HanOombIIero 1 HAMMEHbIIETo 3Ha4eHUs! (PYHKINU Ha OTpe3Ke

o4 Haxoxnenne HauboIbI1ero 1 HAMMEHbILIEr0 3HaYeHHs] QYHKIIMU Ha OTpPE3Ke

55 Haxosxnenne HanOombIIero 1 HAMMEHbIIETo 3HaYeHUs (PYHKIUU Ha OTpe3Ke
[TprmMeHeHre mpOU3BOIHON I HAXOXKACHUS HAWTYUILEero peleHus B

56 MPUKIAIHBIX 3ajauax, Ui OIpeeIeHNs CKOPOCTH Mpoliecca, 3aJaHHOTO
dbopmyoit wim rpagukoM

57 KonTtponshas padora no teme "[IpousBoanas. [lpumenenne npou3BogHoR"

58 [TepBooGpasnast. Tabnuma nepBooOpa3HbIX

59 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

60 WuTterpan, reomeTpuueckuii 1 pU3nYECKHii CMBICI HHTETpajIa

61 WuTerpai, reomeTpuyeckuil 1 PU3NUECKUI CMBICI HHTETpalia

62 WuTerpan, reomeTpuueckuii 1 pu3nUECcKUii CMBICT HHTETpaja

63 Brruucnenne uaTerpana mo popmyne Herotona—JleiiOHuiia




64

Brruncnenue unrerpana no ¢popmyie Hetorona—IJleitbnuma

65 Brruucnenune unterpana no popmyie Herorona—Jleibnuma

66 Brrancnenue uaTerpana no popmyne Hetorona—Jleiibauma

67 CucTemMbl TUHEHHBIX YpaBHEHUH

68 CucTeMbl TUHEHHBIX YpaBHEHUH

69 Permenuie nmpukiagHbIX 3a7a4 ¢ TOMOIIIBIO CUCTEMbI TUHEHHBIX YpaBHEHUM

70 Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMbI IMHEHHBIX YPaBHEHUN

71 CucTeMbl ¥ COBOKYITHOCTH LIEJIBIX, PAIlHOHATBHBIX, HPPAIIMOHATBHBIX,
MOKA3aTeNbHBIX, JOrapu(PMUUECKUX YPABHCHHI U HEPABCHCTB

7 CucreMbl U COBOKYITHOCTH LIEJIBIX, PAIlMOHATBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbBIX, JOrapu(PMUUECKUX YPABHEHH U HEPABEHCTB

73 CHcTeMbl ¥ COBOKYITHOCTH LIEJIBIX, PAIlHOHATBHBIX, HPPAIIMOHAIBHBIX,
MOKA3aTeIbHBIX, JOrapu(PMUUECKUX YPABHCHHUI U HEPABCHCTB

72 CucreMbl U COBOKYITHOCTH LIEJIBIX, PAIIIOHATBHBIX, HPPALMOHATBHBIX,
MOKA3aTeIbHBIX, JOrapu(PMUUECKUX YPABHCHHUI U HEPABCHCTB

75 Hcnons3oBanue rpadukoB GyHKIUN AJs peLICHUsS] YPaBHEHHUN U CUCTEM

76 Hcnons3oBanue rpagukoB GyHKIMNA 1151 pEHICHUS] YPAaBHEHUH U CUCTEM

77 [IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTHUECKHUX
3a/1a4 U 3a/1a4 U3 Pa3InYHbIX 00JIacTeil HAyKU U peanbHON KU3HU

78 KonTponsHas padora no Teme "UHTerpain u ero npumeHeHusi. Cuctemsl
ypaBHEeHUN"

79 Harypanbnbie 1 1ienblie yncia B 3aJja4ax U3 peajbHOM KU3HU

80 HatypanbHble U 1iebie yrciia B 3a7auax U3 pealbHON KU3HU

81 Harypanbnbie 1 1ienblie yncia B 3aJja4ax U3 peajbHOM KU3HU

82 [Tpu3Haky AETUMOCTH LENBIX YUCEI

83 [Ipu3Haku NeTUMOCTH LETBIX YHUCEI

84 [Tpu3Haky AETUMOCTH LENBIX YUCEI

85 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM. Y paBHEHUS

86 [ToBTOpeHnue, 06001IeHNE, cCTeMaTH3allvs 3HAaHUW. Y paBHEHUS

87 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3aIIHsl 3HAHUHU. Y paBHECHUS

88 [ToBTOpeHnue, 06001IeHNE, cCTeMaTH3allvs 3HAaHUW. Y paBHEHUS

89 [ToBTOpeHME, 0000IEHUE, CHCTEMATH3AIUS 3HAHUH. Y paBHEHUS

90 [ToBTOpeHnue, 06001IeHNe, cCCTeMaTU3allus 3HAHUIA. Y paBHEHUS

91 [ToBTOpenwue, 0600IIEeHNE, cCCTeMaTH3anus 3HaHuii. HepaBeHcTBa

92 [ToBTOpeHME, 0000MEHNe, cucTeMaTH3aIus 3HaHui. HepaBeHncTBa

93 [ToBTOpenue, 06001meHNe, cucTeMaTu3anus 3Hanuii. HepaBeHcTBa

94 [ToBTOpenue, 0600IIEeHNE, cCCTeMaTH3anus 3HaHuii. HepaBeHcTBa

95 [ToBTropenue, 06001IeHNE, cucTeMaTH3a1Ms 3HaHui. CHcTeMbl ypaBHEHU I




96

[ToBTopenue, 06001IeHNE, cucTeMaTH3aIys 3HaHui. CrcTeMbl ypaBHEHU I

97 [ToBTOpEHME, 0000IIEHUE, CHCTEeMaTH3alKsl 3HaHUH. DyHKIIUN

98 [ToBTopenue, 06o0IIeHNE, cUucTeMaTH3alus 3HaHUH. DyHKIUN

99 HroroBast koHTpoIbHAs paboTa

100 Hrorosast KoHTpoOJIbHAS paboTa

101 O06o00meHre, cucTeMaTh3alusl 3HAaHUK 33 Kypc ainreOphl U Havall
MareMaruyeckoro ananusa 10-11 kmaccos

102 O06o00meHre, cucTeMaTh3alusl 3HAaHUK 33 Kypc aiareOphl U Havall

MaTeMaTuueckoro anainusa 10-11 xmaccos

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME: 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTeIbHOM MPOIrPaMMbl CpeiHero o0mero 00pasoBanus
pe3yJbTarTa
1 Yucna u BeIYMCIECHUS
11 OmnepupoBaTh HOHATHSAMU: PALUOHAIBHOE M JACHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAsI U JECSATUYHAs APOOb, TPOLEHTHI
19 BemonHATE  apudMeTHdeckue Oomepanud € PalUOHAIBHBIMH |
' JeMCTBUTENIHBIMU YHCIIaMHU
. BbmonHATe  OpuOMMKEHHBIE  BBIYMCICHMS, HUCHONb3Yys  IpaBUia
' OKpYIJICHUS, IeJaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BIYUCICHUN
OnepupoBaTh MOHATUSAMU: CTEIEHb C IIEJIbIM IOKa3aTesleM, CTaHAapTHas
14 ¢dopma 3anucH IEHCTBUTEIBHOTO YHCIIA, KOPEHb HATYPaJbHOW CTETICHHU;
' UCIOJIb30BATh MOAXOMAILYI0 (OPMY 3aIUCH JEHCTBUTENBHBIX YUCE JUIS
pelIeHns MPaKTUYECKUX 3a]1a4 U IPECTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSIMHU: CHUHYC, KOCHHYC M TaHTE€HC MPOU3BOJILHOTO
1.5 yIJia; MCIOJIb30BaTh 3allUCh MPOM3BOJBHOIO yrja dYepe3 oOpaTHbIe
TPUTOHOMETpHUUECKHE (YHKIIUU
2 VYpaBHeHMS U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 palnoHaIbHOE, MppalMOHAIbHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPHUUECKOE YpaBHEHHE
59 BoinmonuaTe mpeoOpa3oBaHUs TPUTOHOMETPHUUECKHUX BBIPAXKEHHH H
' pelarbs TPUrOHOMETPUUECKNE YPAaBHEHUS
BoinonHATe ipeo6pa3oBaHus LENbIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX
2.3 BBIPQ)KEHUH M pellaTh OCHOBHBIE THIIBI II€NBIX, PALUOHAIBHBIX H
UppalMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB
24 [IpuMmeHsTh ypaBHEHUS W HEpPaBEHCTBA JJIs PEIICHUS MaTeMaTHYeCKUX
' 3aJa4 ¥ 3a/1a4 U3 Pa3IM4YHbIX 00JIacTel HAyKU U peabHON )KU3HU
’5 MogenupoBaTh peajibHble CHUTyallMM Ha S3bIKE aiureOpbl, COCTaBIATH

BBIpAXCHUS, YPaBHCHH, HCPpABCHCTBA 110 YCJIOBHIO 3aaa4U, UCCIICA0OBATh




MMOCTPOCHHBIC MOACIIN C UCITOJIL30BAHUCM arlrapara anre6p1>1

3 OyHKIUHN U TpapUKU
OmnepupoBarh TOHATHAMH: (QYHKIHSA, CIOCOOBI 3amaHus (YHKIHH,
3.1 00JlacTh OmpeneNeHuss M MHOXKECTBO 3HAaueHUM (QYHKIUU, Tpaduk
(GyHKIMH, B3aUMHO O0paTHBIC (PYHKITUH
3.9 OmnepupoBaTh NOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIHMH, HYIU
' (GyHKIIUY, TPOMEKYTKH 3HAKOMOCTOSHCTBA
3.3 Hcnonw3oBath rpaduku GyHKINN sl pelIeHUsT ypaBHEHUH
34 Crpoutp W uyHTaTh TrpaduKd JWHEHHOH (QYHKIMH, KBaJAPAaTHYHON
' (GyHKIUY, cTEeNeHHOW (QYHKIMH C IEeNbIM [TOKa3aTeleM
Ucnonb3oBarh rpaduxu ¢GyHKIUE A7 WCCIENOBaHUS TMPOIECCOB U
35 3aBHCUMOCTEH TPH PEUICHWHU 3a7ad U3 JPYTUX Y4EOHBIX MPEIMETOB U
' peaibHOM  JKM3HM, BBIpaXaTb (HOpMyIaMH 3aBUCHUMOCTH  MEXKIY
BEIIMYMHAMU
4 Hauana maremaTndeckoro anaiamsa
41 OmnepupoBaTh MOHATHAMHU: TOCIEIOBATEIBHOCTD, apudmMeTHuecKas u
' reoMeTpHuecKasi IPOrpeccuu
OmnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBbIBalOLIasi reoMeTpHuYecKas
4.2 nporpeccusi, CcymMma O€CKOHEUYHO YyOBIBAIOIIEH TIeOMETPUUECKOU
porpeccuu
4.3 3amaBaTh OCIIEIOBATEIHFHOCTH PA3JIMYHBIMU CIIOCOOAMU
14 Hcnons30BaTh CBOMCTBA TMOCIEAOBATENBHOCTEH W INPOTPECCUd A
' peleHusl peaabHbIX 3a1a4 MPUKIIAJHOTO XapakTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui ONUCaHMS
5.2 peambHBIX TPOIECCOB W SIBICHWH, TPU pEIIeHUH 3aqad W3 JIPyTuX
y4eOHBIX PEAMETOB
- OnepupoBaTh  TMOHATHSMHU:  OINpENEICHUE, Teopema,  CIEICTBHE,

JA0Ka3aTCJIbCTBO




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BEIYHUCICHUS
OmnepupoBaTh MOHATHSAMH: HATYpajbHOE, II€J0€ YHCIIO; HCIOJIb30BaTh
11 MPU3HAKU JEJIUMOCTH LEJNBIX YHCEI, Pa3J0KEHUE YHCIIa Ha IMPOCThIE
MHOXKUTEIH JUIsl peIeHHs 3314
1.2 OnepupoBaTh OHATUEM: CTENEHb C PALlMOHAIBHBIM IIOKA3aTeIeM
. OnepupoBaTb  MOHATUAMH: Jlorapu(M  4WCia, JIECATUYHBIE U
' HaTypaJbHBIE JTOTapU(PMBI
2 VYpaBHEeHUS U HEpaBEHCTBA
[IpuMeHATh CBOWCTBAa CTEMEHW Ui MpeoOpa3oBaHUS BBIPAKCHHH,
2.1 OTIEPHPOBATH TMOHATUSMH: TOKA3aTEIbHOE YpaBHEHHE M HEPABEHCTBO;
penIaTh OCHOBHBIE THIIBI TOKA3aTEILHBIX YPABHEHUI 1 HEPAaBEHCTB
BeimonHATe npeoOpa3oBaHus BBIPAXKEHUH, COAEPIKAIIUX JIOrapu(MBbI;
2.2 OTIePHPOBATH MOHATUSIMHU: JIOTapU(MUIECKOE YpaBHEHUE W HEPABEHCTBO;
pelnaTb OCHOBHBIE THUIIbI JJOTapU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 HaxonuTh pemieHus npocTeHImx TpUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMU: CHUCT€Ma JIMHEHHBIX YypaBHEHUH u &
2.4 pellIeHNe; UCTIONB30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH Ul PEIICHHS
NPaKTUYECKUX 3a/1a4
”E Haxonute  pemieHuss MNpoCTEHIIMX CHUCTEM M COBOKYIHOCTEH
' palMoOHATBHBIX YPAaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHbE CUTYallMM Ha S3bIKE aureOpbl, COCTaBIAThH
26 BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI 10 YCJIOBHUIO 3aJIa4H,
' UCCIIeIOBaTh IOCTPOEHHBIE MOJENH C MCIOJIb30BaHMEM armrmapara
anreopsl
3 OyuHKImn 1 rpaduKH
OnepupoBaTh TOHATHSMHU: TIEPHOAWYECKAS (QYHKIHS, TPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH IKCTpeMyMma (DyHKIIMH, HauOoJbIlee U

HaMMCHBIIICC 3HAYCHUA (bYHKHI/II/I Ha IMPOMEKYTKE, HUCIIOJIb30BaTb UX OJIA

uccienoBaHus (yHKIUH, 33laHHOH rpaguKomM




OnepupoBaTh MOHATUSAMHU: TPapHUKH ITOKA3aTEIbHON, JIOTapUPMUUIECKON 1

3.2 TPUTOHOMETPUYCCKHX (PYHKIMI; W300pakaTb MX HA KOOPAMHATHOMN
TUIOCKOCTHU M UCTIONIb30BATh JUIS PEIICHHs yPAaBHEHUH U HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JHUHEHHBIX
3.3 YPaBHEHMH M UCHOJNb30BaTh HX JJI PEIIEHUs CUCTEMBbl JIMHEHHBIX
YpaBHEHUU
34 Hcnonb3oBare rpaduku (GYHKUMNA 11 UCCIEAOBAHHS MPOIECCOB U
' 3aBUCUMOCTEH U3 APyruxX y4yeOHBIX AUCLHUILINH
4 Hauana maremMaTHueckoro aHajinza
OnepupoBaTb MNOHATUSAMM: HeNpepbiBHAas (YHKIMSA, [POU3BOAHAS
4.1 (YHKIMU; WCHOJB30BATH T'EOMETPUYECKUH W (DU3HYECKHA CMBICIT
IPOM3BOIHON JJIS pellIeHus 3a/1a4
42 HaxomuTe  mpOM3BOAHBIC  3JEMEHTApHBIX  (DYHKIHHA, BBIYHCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOT'O (PYHKLIUH
Hcnonb30BaTh NPOM3BOJAHYIO Ui HCCIelOBaHMS  (QyHKIMM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSAThH PE3yJIbTAThl UCCIEIOBAHUS K
MOCTPOCHUIO TPpapUKOB
14 Mcnonb30BaTh MPOU3BOJHYIO JJISI HAXOXKIEHUS HAWJIy4dlIero pelieHus B
' NPUKJIAJHBIX, B TOM YHCJIE COIMATBHO-YKOHOMUYECKHX, 3a1auax
45 OnepupoBaTh TMOHATHAMHU: TEPBOOOpa3Hass W WHTETpaj; IOHUMATH
' reoMeTpHUECKUIl U (PU3NIECKUI CMBICI UHTErpaa
46 Haxonute nepBooOpa3zHble 3E€MEHTApHBIX  (YHKUUH, BBIYUCIATDH
' uHTerpain no gopmyie Hetotona — Jleitbuuna
47 Pemate npukiagHbie 331241, B TOM YHUCIIE€ COLUATBHO-3KOHOMUYECKOTO

U QU3UUECKOro XapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BIYUCIECHUSA
Panyonanenple  yuciaa. OOBIKHOBEHHbIE M JECATUYHbBIE JIpOOM, MPOLEHTHI,
OeCKOHEUHBIE  TMEepHOAMYECKHe  JpoOu.  ApudMeTHdyeckue  Omepamuu ¢
11 paLMOHATIBHBIMU YHUCIIaMH, IPeoOpa30BaHUs YUCIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil M MPOIEHTOB JUIsl PEIICHUS MPUKIAIHBIX 33734 M3 Pa3JIUYHBIX OTpacien
3HAHUU U peabHOM KU3HU
JeiictBuTenpHble  yKcnaa.  PanMoHanmbHble M MppalMOHAIBHBIE  YHCIIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIbHBIMH 4dnciaaMu. [IpuOmmkéHHbIE
BBIUMCIICHUS, IPABUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHHUH
Crenenp ¢ mensiM mokaszareneM. CrtangapTHas (opma 3amucH JeCTBUTENLHOTO
13 yucia. Mcnonb3oBanue noaxozsmed GopMbl 3anucu AEHCTBUTEIbHBIX YHUCEN IS
pelIeHNs MPaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypajabHOW cTemeHu. JlelicTBUs ¢ apupMeTuyecKuMu
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
15 CuHyc, KOCMHYC M TAaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30BaAHUS
95 [IpeobpaszoBanue TPUTOHOMETPUYECKUX BBIPa)KCHU. OcHoBHbIE
' TPUTOHOMETpUUYECKHE (HOPMYJIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHune HepaBeHCTBA. Mertoj
' UHTEPBAJIOB
2.4 Pemienue nensx U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Penienue uppanuoHanbHbIX YpaBHEHUI U HEPAaBEHCTB
2.6 Penienne TpUrOHOMETPUUECKUX YpaBHEHHH
27 [IpumeHeHne ypaBHEHHI 1 HEPABEHCTB K PEILICHUIO MaTeMaTHUECKUX 3a/1a4 U 3a/1a4
' W3 pa3JInYHBIX 00J1acTel HAYKHU U PEATHbHOU KU3HHU
3 OyHKUIUHU U TpadUKU
3.1 Oynkuus, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkumuu. B3aumHo obOparHble




byHKIIUN

Ob6nactp ompenereHUs W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm (yHkmm.

3 [TpomexyTKH 3HaKOIOCTOSAHCTBA. YETHBIE U HEUETHBIC (PYHKLIUU
33 CrenenHas (yHKUMS C HAaTypaJbHbIM M LeJIbIM Ioka3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKPYXHOCTb, ONpPEACICHHE TPUTOHOMETPHUYECKUX (DYHKITHA
' YHCIIOBOTO apryMeHTa
4 Hauana maremMaTHueckoro aHajinza
a1 [locnenoBarenbHOCTH, C€HOCOOBI 3alaHusi MocieAoBareabHOCTEH. MOHOTOHHBIE
' [0CJIE10BATEIbHOCTH
Apudmernueckass U TeoMeTpHuecKas Iporpeccud. beckoHeuHo yObIBaromias
42 reomerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOMIEH TI'€OMETPHYECKOM
' nporpeccuu. dopmyna CIOXKHBIX NpoLEHTOB. lcmonb3oBaHue mnporpeccuu Jyis
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omnepanuu Haja MHOXecTBamH. [luarpammbl OJiinepa — Benna.
5.1 [IpuMeHeHHEe TEOPETHKO-MHOXKECTBEHHOIO ammapaTta s OMNMCaHUS peajbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3aJ1a4d U3 IPYTHX YIEOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbLCTBO
11 KIIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BIYUCTIECHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Creness ¢ paoHaNbHBIM ITOKa3aTeneM. CBONCTBA CTEIIEHU
1.3 Jlorapudm uucna. /lecaTuynble U HaTypajbHbIE JOrapupMbI
2 VYpaBHEHUs U HEpaBEHCTBA
2.1 IIpeoOpa3oBaHue BBIPAXKEHUH, COACPIKAIIMX JIOTapU(OMBI
25 [IpeoOpa3oBanue BBIpaXKEHUN, COAECPIKAIINX CTENCHH C PAl[MOHAIBHBIM
' oKa3aresem
2.3 [IpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB
24 [TokazaTenbHBIC YpaBHEHUS U HEPABEHCTBA




2.5

Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA

CucreMpl JHMHEWHBIX YypaBHEHUH. PemeHue NpuUKIagHBIX 337ad C IHOMOUIbIO

20 CHUCTEMbI JINHEHHBIX YPaBHEHU
2.7 CucteMbl U COBOKYIHOCTH PALlMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB
28 IIpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKHUX 3a1a4
' W 337124 U3 Pa3InYHbIX 00JIaCTe HAYKH U PEANbHOM KU3HH
3 OyHKIUH U TpaPuKH
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpomMeKyTKM MOHOTOHHOCTH (DYHKIMH.
3.1 MakcumMymMbl 1 MUHUMYMBI (QyHKIMH. HanGomnbinee W HauMeEHbIIEe 3HAYCHHE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu
3.3 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TrpaduKH
3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 pellieHs] ypaBHEHHUH U JIMHEHMHBIX CUCTEM
Hcnonb3oBanue rpadukoB  (YHKIMA A8 HCCIENIOBaHMS  IPOLECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT IpPH PEIIEHUH 3a4ad U3 JPYruX Y4eOHbIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Havana marematnueckoro ananusa
4.1 HenpepriBable pyHKIIMU. MeTo1 HHTEPBAIOB J1JIs1 PELICHHS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pyHkuuu. ['eomerprueckuii 1 GU3NYECKUN CMBICI IPOU3BOIHOMN
43 [IpousBonHbie 3yeMeHTapHbIX (yHKUUNH. DOpMyIJIbl HaXOXACHHS IMPOU3BOJIHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUH
[IpumeHeHne TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTb U
4.4 skcTpeMyMbl. HaxoxieHne HanOOJNbIIEro U HaUMEHbIIEro 3HaueHHs (yHKIUU Ha
OTpE3Ke
IIpumeHeHre NpOU3BOAHOM JUIsl HAX0XKIEHUSI HAWTYYIIEro pEelIeHNs B IPUKIIAAHbIX
4.5 3ajayax, s OINpeAeNieHuss CKOPOCTH Ipoliecca, 3aJaHHOro (opMmysnod win
rpaduKom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuueckuil 1 pusnueckuil cmMbici. Beranciaenue uHTerpaia mno

¢dbopmyne Hetotona — JleitOnuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
001ero ooOpazoBaHus

Brnagenne merogamu J0Ka3aTeNbCTB, alrOpPUTMaMU PEIICHUS 3a7ad;
yMeHue (QOpMyJIMpPOBaTh U ONEPUPOBATH MOHATUSIMH: ONpE/ICICHHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, MPHU3HAK, T0KA3aTEIbCTBO,
paBHOCHIIbHBIC ~ (DOPMYJIUPOBKH;  HPUMEHSATh  HMX;  yYMCHHUE
dbopmynupoBaTh O00paTHOE M MPOTHBOMOJOXHOE YTBEpP)KICHUE,
NPUBOJNUTh TPUMEPbl M KOHTPIPUMEPHI, HCIOIB30BATh METO]
MaTeMaTUUEeCKOU WHAYKIWH, MMPpOBOANTD J0Ka3aTCJIbHBIC
pacCyKICHHs TpU PEIICHWW 3a/]ad, OICHUBATh JIOTHYECKYIO
MMPaBHUJIbHOCTDH paCCY)KHCHHﬁ; YMCHHUC OICPHUPOBATL IMMOHATHUAMMU:
MHOXECTBO, MOJIMHOXKECTBO, ONEPAIMK HaJ MHOXXECTBAMH; YMEHUE
HUCITIOJIB30BAaTh TeOpeTI/IKO-MHO)KGCTBCHHI)Iﬁ arrmapar s OIMCaHUA
pEabHBIX MPOLIECCOB U SBICHHUI U MPH PEIICHUM 3a/1a4, B TOM YHCJIC
H3 Jpyrux y‘-I€6HI>IX nmpeaAMETOB; YMCHUC OICPHUPOBATH IMOHATHUAMU:
rpad, cBsa3HBIN Trpad, AepeBo, UK, rpad Ha MIOCKOCTH; YMEHHE
3aJaBaTh W ONMCBIBaTh  Ipadbl  pasIUYHBIMU  CIlOcOOaMuy;

HCIIOJIB30BAaTh Fpaq)bl IIpU pCHICHUH 3a1a4

VYMeHue onepupoBarh IMOHATUSMHU: HATypaJbHOE YHCIO, LEI0E
YHUCIIO, CTENEeHb C LEJbIM II0Ka3aTesleM, KOpeHb HaTypajJbHOU
CTENIEHHW, CTENEHb C palMOHAIBHBIM IIOKA3aTEJIEM, CTENEHb C
JEHCTBUTENBHBIM MOKa3aTeeM, JJorapu(mM uucia, CUHYC, KOCUHYC U
TAQHI'€HC MTPOU3BOJIBHOIO YMCIIA, OCTATOK MO MOAYJI0, PAllMOHAIBHOE
YHCII0, UPPALMOHAIBHOE YHMCIIO0, MHOKECTBA HATYypaJbHBIX, LEJBIX,
paloOHaIbHBIX, ACUCTBUTEIBHBIX 4YHCEN; YMEHHE HCII0JIb30BATh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOIIUI AETUTENh U HaUMEHbILIee
olmiee KpaTtHoe, auroput™M EBKiIMIa Tpu  pelieHdud  3ajad;
3HAKOMCTBO C Pa3JIMYHBIMHU MMO3WLHUOHHBIMU CHCTEMaMH CUHMCIICHUS;
YMEHHE BBINOJHATh BBIUMCIEHUE 3HAUYE€HUH U mpeoOpa3oBaHUs

BBIPQXEHUI CO CTeMeHsMU U Jiorapupmamu, mpeodpazoBaHuUs




OpOOHO-pallMOHATIBHBIX ~ BBIPAKEHHUH;  yMEHHE  OIEpUPOBATH
MOHATUSIMHM: TIOCTIEIOBATENbHOCTh, apudmeTnyeckass Mporpeccus,
reoMeTpuiecKas nporpeccus, 0ECKOHEYHO yObIBaro1as
reoMeTpuyecKas IIPOrpeccusi; yMEHHE 3a/1aBaTh
MOCJIEIOBATEIBHOCTA, B TOM YHCJIE C TOMOUIbIO PEKYyPPEHTHBIX
dbopMyI; yMeHHE ONEepUpOBaTh MOHATHAMH: KOMIUIEKCHOE YHCIIO,
CONpPsDKEHHBIE ~ KOMIUIGKCHBIE — YHCla, MOAYJAb M  apryMeHT
KOMIUIEKCHOTO  4ucia, ¢opMa 3aluCHd  KOMIUIEKCHBIX — YHCel
(reomeTpuyeckas, TPUTOHOMETPHUYECKAs W airedpanveckas); yMeTb
MPOU3BOJIUTH  apudmeTuyecKkue JeHCTBUS €  KOMIUIEKCHBIMU
YHUCIaMU; TPUBOAUTH TIPUMEPHI UCTIONH30BAHUS KOMIUIEKCHBIX YHCEIT;
ONEpUPOBATh MOHATUAMHU: MaTpuna 2x2 u 3X3, onpeneauTesb

MAaTpHULIbl, FEOMETPUUECKHUI CMBICIT OTIPEAETUTEINS

YMeHue OIICPUPOBATH IIOHATUAMMU: paturOHAJIbHBIC,
HppauOHAJIbHBIC, IMOKAa3aTCJIbHBIC, CTCIICHHBLIC, norapmpMqucxne,
TPUTOHOMCTPHUYCCKUC YpPABHCHHUA U HCPABCHCTBA, HX CUCTCMBI;
YMCHHUC ONCpHUpPOBATH MNOHATUAMH: TOXIACCTBO, TOXIACCTBCHHOC
npeo6pa30BaHHe, YpaBHCHHUEC, HCPABCHCTBO, CHUCTCMaA ypaBHCHI/Iﬁ n
HCPABCHCTB, PAaBHOCHUJIIBHOCTb ypaBHeHI/If/'I, HCPABCHCTB U CHCTCM;
YMCEHUC pPCeIIaTh YpPAaBHCHHUS, HCPABCHCTBA U CHCTCMBI C IIOMOMIBIO
Pa3InYHBIX HpI/IéMOB; peuiaTth YpaBHCHUSA, HCPABCHCTBA U CUCTEMBI C
napamMeTpoM; NpUMCHATL YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI IJI1
pemiCHUA MAaTEMATHYCCKUX 3a/a4 W 3aJa4 M3 Pa3IMYHbIX obnacreit

HAYKH U pealbHOM KU3HU

YMeHue omnepupoBaTh NOHATHAMM: (QYHKIMSA, YETHOCTb (YHKIIHUH,
NEePUOAUYHOCTD ¢byHKIUY, OTrpaHUYEHHOCTh byHKIUH,
MOHOTOHHOCTh (DYHKIIMM, O3KCTpeMyM (yHKUUH, HauOoibllee U
HauMeHbIllee 3Ha4eHHs (YHKUIMUM Ha IPOMEXKYTKE, HelpepblBHas
GyHKIMSA, acUMOTOTHl Tpaduka (QYHKUMH, [epBas U BTOpasd
npou3BoJgHAs (YHKIUU, TEOMETPUYECKUH U (U3HUECKUH CMBICI
NPOU3BOJIHOM, MEpBOOOpa3zHas, ONpeNeNEHHBIH WHTErpajl; yMeHHe
HaXOAWTh AacCUMNTOTHl rpaduka (YyHKIUU; YMEHHE BBIYHCIATH
IIPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOIO M KOMIIO3ULIUU
GbyHKIUI, HaXOOUTh YpaBHEHHE KacaTeabHOW K rpaduky (QyHKUIUU;

YMCHUC HAXOJUTH IMPOU3BOAHLIC 3JICMCHTAPHBIX q)YHKHHﬁ; YMCHHUC




MCIIOJIb30BaTh MPOU3BOJIHYIO TSl HCCIENOBAaHUS (PYHKIIHA, HAXOAUTh
HauOOoJbIIMEe U HAMMEHbIINE 3HauYeHUsI (PYHKUUN; CTPOUTH Tpaduku
MHOTOWICHOB C HCIIOJB30BaHUEM anmapara MaTeMaTH4eCKOro
aHaM3a; MPUMEHSATh MPOU3BOAHYIO Ui HAXOXICHUS HAWITYYILEero
pelIeHus] B MPUKIAJHBIX, B TOM YUCJE COLUATbHO-IKOHOMUYECKUX U
dbusznyueckux 3a7adax; HaXOAWTh IUIOMAANM M O00BEMBI (GuUryp C
MOMOILbI0 MHTErpajia; MPUBOJUTH MPUMEPhl MATEMaTHYECKOTO

MOJIETIUPOBAHUS C MOMOIIBI0 TUhdepeHIINATBHBIX YPaBHEHUI

VYMeHHe OmnepupoBaTh IMOHATUAMH: Tpaduk GYHKIUH, oOpaTHas
byHKUMA, KOMIO3UIUs GYHKINHN, TUHEHHAs QyHKIMS, KBaApaTUYHAas
GyHKIMs,  panMoHanbHas ~— (QYHKUMS, ~ CTeNeHHas  (QyHKuus,
TPUTOHOMETPHUYECKHE (PYHKIUH, OOpaTHbIE TPUTOHOMETPHUUECKUE
GyHKIMH, TOKa3aTenbHas M JiorapudmMuueckas (YHKIUH; YMECHUE
CTPOUTH rpadMKN U3YYEHHBIX (QYHKIHIA, BBIIOIHATH IPEOOPa30OBaHUs
rpa¢uKoB  (QYHKUMH, WCIOJIB30BaTh TpapuKH I U3yUCHHS
IPOLIECCOB M 3aBUCHMOCTEH, TIPH PEILICHNH 3a]1a4 U3 IPyTruX Y4eOHbBIX
NPeIMETOB W 3a/a4 M3 peajbHOM >XU3HH; BbIpakaTh (HopMylamu
3aBUCHMOCTH MEXIy BEIMYMHAMHM; WCIIOJIB30BaTh CBOWCTBA U
rpaduku QYHKIMK Ui PEeUICHUs YpaBHEHHH, HEPABEHCTB M 3a/1a4 C
napaMeTpamMu; H300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH MHOKECTBA

pElIEHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMmenune peiiaTb TCKCTOBBLIC 3aJa4M PA3HBIX TUIIOB (B TOM YHUCJIE Ha
MMPOLCHTHI, 0JIU U 4aCTHU, HA ABUKCHUC, pa60Ty, CTOUMOCTb TOBAapOB
H YCIyr, HaJOTH, 3agadyud U3 obOnacTu YOpaBJICHUA JMYHBIMU H
CEeMEMHBIMU (bHHchaMPI); COCTAaBJISITh  BBIPAKCHUSA, YpPABHCHMU,
HCPaBCHCTBA W HX CHCTCMbI IO YCJIOBUIO 3aJadyd, HUCCICAOBATH
MOJIYUYCHHOC pCHICHUC U OICHHUBATDH HpaBI[OHO,[[O6HOCTL PE3YJIbTATOB;
YMCHUEC MOJACIHNPOBATHE PCAIBHBIC CUTyalluM Ha A3BIKC MAaTCMATUKU,
COCTAaBJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CHUCTCMEI 110
YCJIIOBHUIO 3aga4u, HUCCIea0BaThb IIOCTPOCHHBIC MOJCIIN C
HUCIIOJIB30BaHHUEM arrmapara aJ'II‘erLI, HHTCPIIPETUPOBATH

MTOJTYYEHHBIN pe3yJIbTaT

YMeHrne omnepupoBaTh TOHATHSAMH: CpeAaHee apudMeTHuecKoe,
MeAraHa, HauOoJbIllee U HAaMEHbIIIee 3HAYCHHS, pa3Max, TUCTIEPCHs,

CTaHJAPTHOC OTKJIOHCHHUEC YHCIIOBOI'O Ha60pa; YMCHHUEC HU3BJICKATD,




UHTEPIPETHPOBATh UH(OPMAIIHIO, TPEACTABICHHYIO B TabIHUIax, Ha
quarpammax, rpadukax, OTpa)kalollyl0 CBOWMCTBAa  peaybHbBIX
NPOIECCOB M SIBJICHUH; MPEACTABIATH WHPOPMALUIO C TOMOIIBIO
TaOJIMIl U JUarpaMm; HCCIel0BaTh CTATUCTUYECKHUE JaHHbIE, B TOM
YuciIe C TPUMEHEHHEM TpadUuecKuX METOJOB U AJIEKTPOHHBIX
cpencTB; TpaduvecKd HcCCeloBaTh COBMECTHbIE HAaOMIOJEHUS C

IIOMOILBIO AMarpaMM PacCEUBaHUs U JIMHEHHON PErpeccuu

YMeHne onepupoBaTh INOHATHUSMHU: CIYYaWHBIM ONBIT U CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIIy4allHOrO COOBITHS; YMEHHE BBIYMCIATH
BEPOSTHOCTH C HCIIOJIb30BaHUEM TI'pa)UueCKUX METOJIOB; IPUMEHSThH
(bopMyJIbl CIOKEHUS U YMHOXKEHUS! BEPOATHOCTEH, (hopMyy MOIHOM
BeposiTHOCTH, (Gopmyny bepHymiu, xomOuHaTOpHBIE (AKTHI U
(GopMyJIbl; OLICHUBAaTh BEPOSITHOCTH pEAbHBIX COOBITHH; yMeHHe
OIEpUpPOBaTh NOHATUSAMHU: Clly4aiiHas BEJIMYMHA, paCIpEleIICHUE
BEPOSITHOCTEM,  MAaTeMaTH4ECKOE  OKHUJAHHUE,  JUCIEpPCUs U
CTaHJApTHOE  OTKJIOHEHHME CIy4yailHOH  BEIMYUHBI,  (DYHKIUH
pacupeneneHuss M IUIOTHOCTH PaBHOMEPHOIO, IOKAa3aTEIbHOIO U
HOPMAJIBHOI'O pPAaclpeAeieHUu; YMEHUE MCIONb30BaThb CBOMCTBA
WU3YUYEHHBIX pacCHpelesieHnid JUisl pelleHus 3a4ad; 3HAaKOMCTBO C
HOHATUSAMM: 3aKOH  OOJNBIIMX 4YHMCENI, METOAbl BbIOOPOUYHBIX
UCCJIEIOBAaHUM; yMEHHME NPUBOAUTH IPUMEPHI MPOSIBICHMS 3aKOHA
OONIBLIMX YHCENT B NPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHHE
ONEpPUPOBATh  IMOHATHAMH: COYETAaHHWE, IIEPECTAaHOBKA, YHCIIO
COYeTaHUll, YUCIO NepecTaHoBOK; OuHOoM HbloTOHa; yMeHHe
IPUMEHSTh KOMOMHATOpHbIE (DAKTBI M PACCYKACHUS JUIsl pEIleHUus
3ajjay; OLICHMBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; COCTaBIAThH
BEPOATHOCTHYIO  MOJEJIb M  HMHTEPIPETUPOBATH  MOIYUYCHHBIN

pe3yabTaT

VYMeHue onepupoBarh IMOHATUSAMHU: TO4YKA, NpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJa, IJIOCKUH yTou,
JIBYTPAaHHBIA yToJl, TPEXTPAHHBIN YroJ, CKpEeLIMBAIOIINEeCs MpsMbIE,
MapajuleIbHOCTh M MEPHEHAMKYJISPHOCTh MHPSIMBIX M TUIOCKOCTEH,
YTOJI MEXIY NPSAMBIMH, Yrojd MEXIY HPSAMON U IJIOCKOCTBIO, YIOJ
MEXIy IUIOCKOCTSIMHM, pAcCTOSHHE OT TOYKH JO IUIOCKOCTH,

pacCTodHUC MCKAY IPAMBIMU, PACCTOAHUC MCKAY IIJIOCKOCTAMMU,




YMEHHE HCIOJIb30BATh IMpPH PEIICHUHN 3a7ad W3ydeHHbIe (AaKThl H
TEOpEeMbl IUIAHUMETPHM; YMEHHME OLICHMBATh pPa3Mepbl OOBEKTOB
OKpPY’KaOIIEro MUPa; CTPOUTh MATEMATHYECKUE MOJEIN C ITOMOILBIO
TFE€OMETPUYECKUX INMOHATHM M BEIUYMH, PEIIATh CBSI3aHHBIE C HUMU

MPAKTUYCCKUC 3aJa4r
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YMeHue omnepupoBaTh IMOHATUSAMHU: IUIOMIAAL (GUTYPBI, OO0BEM
(GUrypbl, MHOTOTDAaHHHK, IPAaBHJIbHBIH MHOTOTPAHHUK, CCUCHHE
MHOTOTPaHHHKA, KyO, Mmapajienenumes], mpu3Ma, nupamuaa, Gurypa
U TOBEPXHOCTh BpAICHHS, IMJIMHIP, KOHYC, Imap, cdepa, IIIOmaib
cheppl, IIOMAAL TOBEPXHOCTH MHUPAMHIBI, MPU3MBI, KOHYCA,
IMHApa, O00bEM Ky0a, NPSIMOYTOJIBHOTO —TapajUielienuie/a,
MUpPaMHIIBI, TPU3MBI, [WIHHIpPA, KOHyca, Iapa, pa3BEépTKa
MOBEPXHOCTH, CEYCHHUSI KOHYCA U IHJIMHIPA, MTApAJUICIbHBIC OCH WIIH
OCHOBAHMIO, CCUCHHME Ilapa, IUIOCKOCTh, Kacaromasics chepsl,
MWIMHIPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOTOIPAaHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (UTYPBI U TIOBEPXHOCTH BPAIIICHUS, UX
CCYCHHUS, B TOM YHCJIE C MOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMCHUE
NPUMEHSTh CBOWCTBA TIE€OMETPUYECKHX (DUTYp, CAMOCTOSATEILHO
GbopMyJIMpOBaTh  ONpPEICICHHUS H3y4aeMbIX (UTYp, BBIABUTAThH
THIIOTE3bl O CBOMCTBaX M MPU3HAKAX TI'COMETPUYECKUX QUryp,
00OCHOBBIBATh WJIM  ONPOBEpraTh HMX; yMEHHE TIPOBOJUTH
Knaccupukanuo GUryp 1O Ppa3NuYHBIM TPU3HAKAM, BBIIOJHATH

HCO6XOI[I/IMI)IC AONOJHHUTECIbHBIC ITIOCTPOCHUA
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YMeHne omnepupoBaTh MOHATHUSMH: JIBIKEHHE B MPOCTPAHCTBE,
napajyieNibHbli  TepeHOC, CHUMMETpHs Ha IUIOCKOCTM U B
IIPOCTPAHCTBE, IOBOPOT, IpeoOpa3oBaHKMe NOA00UsS, MOAOOHBIE
(burypsl; yMeHue pacrio3HaBaThb paBHbIe M OJJOOHBIE (UTYPHI, B TOM
yhcllie B INPUPOJE, MCKYCCTBE, apXUTEKType; HCIOJIb30BaTh
reOMETPUUYECKUE OTHOIIEHUS TMpH peIIeHUH 3aJayd; HaXxoJIUTh
reOMEeTpPUYECKUE BEIWYUHBI (IJMHA, YTrojl, IJIOoW@aab, 00BbEM) Mpu
pelIeHNH 337a4 U3 JAPYIHMX Y4eOHBIX NpPEAMETOB U U3 pealbHOMN
KM3HH, YMEHHE BBIYHCIATH TEOMETPUYECKHE BEIMYMHBI (JIHHA,
yroi, IUIOMIA[b, OOBEM, IUIOMIAJh MOBEPXHOCTH), HCIIOJIB3YS
M3y4YeHHbIE (OPMYIIbI U METOJIbI, B TOM YHCIIE: IO/ TIOBEPXHOCTH

nupamMuibl, NpHU3MbI, KOHYC4, HOWJIWHApA, IUIOIIAAb C(I)CpLI; 00BEM




Ky0a, TPSAMOYTOJBHOTO TMapajUieNieNuIeia, THUPaMUIbI, TPU3MBI,
LWIMHIpPA, KOHYyca, Iapa; yMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX uryp

YMeHue onepupoBarbh IMOHATHUAMM: IPAMOYTOJbHAs  CUCTEMA
KOOPJHMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAMHATBHI BEKTOPA,

CymMMa BCKTOpPOB, MNPOU3BCACHUC BCKTOpAa Ha 4YHUCIIO, PA3JIO0KCHUC

12 BEKTOpa 10 0a3ucy, CKaJIpHOE MPOU3BEJIEHUE, BEKTOPHOE

MMPOU3BCACHUC, YIOJ MCKAY BCKTOpaMH; YMCHUC HUCIOJIb30BATh
BeKTOpHBIﬁ n KOOpI[I/IHaTHHﬁ METOO HJIA PEIICHUSA I'€OMETPHUUYCCKUX

3a/1a4 U 3a/1a4 IpYrux y4eOHbIX PEAMETOB
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YMeHue BbIOHMpaTh NOAXOMSINMA METOJ IS pEIICHUS 3a/ayu;
MOHUMAaHWE 3HAYMMOCTH MATEMAaTHKA B HM3YYCHUH MTPHUPOIAHBIX U
OOILIECTBEHHBIX TPOIECCOB U SIBICHUW; YMEHUE PACIIO3HaBATh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKHU B MCKYCCTBE, YMEHHE MPUBOIUTH

MpUMEPbl MaTEMaTUYECKUX OTKPBITUM POCCUMCKOW W MHUPOBOU

MaTE€MaTU4eCKON HayKH

HEPEYEHDB 3JIEMEHTOB COJAEPKAHMUS, IIPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna u BBIYUCTICHUS

11 Hatypanbnsle u nensle yncia. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET

19 Parmonanbhbele uyucia. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, IPOLIEHTHI,
' OecKOHEUYHbIE IEPUOANYECKHE APOOU

13 Apudpmernueckuii KOpEHb HaTypaJIbHON CTEIICHU. HenicTBus c
' apu(pMeTHYECKUMH KOPHSIMHU HATypaIbHOU CTETIEHN

14 Crenenp ¢ nenbiM mnokazareneM. CTeneHb € palUMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa cTENEHU

15 CuHyC, KOCMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa

1.6 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHbIE JOrapu(MbI

1.7 JleiicTBuTenbHBIE 4uCia. ApUPMETHUYECKHE OINEpalud C JIeHCTBUTEIbHBIMU




yuciaamu. [lpuOnukEHHBIE BBIYUCICHHS, IMpaBUia OKPYIJICHHS, MPHUKHIKA U

OIICHKA pE3yJibTaTa BBIYMCIICHUM

18 [IpeobOpazoBanue BeIpaKeHUH

1.9 KomiiekcHele yncna
2 VYpaBHEHUSI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIIIOHAIEHBIC YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHUs

2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPaBHEHHS

2.5 Lenpie u 1poOHO-palIMOHATILHBIE HEPABESHCTBA

2.6 HppanmonanbHble HEPABEHCTBA

2.7 [TokazarenbHble U IorapupMUIECKIe HEPABEHCTBA

2.8 Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Martpuiia cuCTeMbI JIMHEWHBIX ypaBHEHUH. OnpeaenuTesib MaTPULIbI
3 @OyHKIMU U TpaduKu

31 @OyuK1us, cocoOsl 3amanus GyHkuuu. I'paduk ¢ynkuuu. Bzaumuo oOpaTHbIe
' ¢byukuun. YérHele u Heu€THble QyHKIMU. [lepuoanueckue pyHKIUN

OOnacte ompeneneHuss ¥ MHOXXECTBO 3HadeHUM ¢yHkuumu. Hymu ¢yHkumn.

39 [TpomMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (DYHKIIHH.

' MaxkcumyMbl 1 MUHUMYMBI (QyHKIuM. HanGosbliee M HauMeHbIIee 3HAYEHUE
(GYHKIHMU Ha TPOMEKYTKE

33 CrenenHast (yHKIHMS C HATypaJIbHBIM M IEJNBIM TOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH

3.4 Tpuronomerpuyeckue QyHKIHMH, UX CBOMCTBA U TpaQUKu

3.5 [TokazarenbHas u norapudmuueckas GyHKLINU, UX CBOMCTBA U IrpaduKU

35 Toukn paspsiBa. AcuMmnTorsl rpadukoB @yHknuil. CpoiicTBa ¢QyHKIUH,
' HENpPEepPhIBHBIX HA OTPE3Ke

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH

38 Apudmernueckas U TeoMmeTpuyeckas mnporpeccuu. DopMmyna  CIO0XHBIX

MPOLIEHTOB




Hauana MaTeMaTH4uecKoro aHaigmsa

4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (QYHKIIMNA
[Ipumenenne NpPOM3BOAHON K HUCCIEIOBaHMIO (YHKUUH Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHrne HanOoJdbIIero U HaUMEHbBILIETro 3HaYeHHUs (YyHKIMU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoskecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaly HaJ MHOXKecTBaMu. [{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalICHUS
7.5 KoopauHaTsl 1 BEKTOPHI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI U YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET




