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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Havaisa MaTeMaTHUYeCKOTrO
aHanm3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe deniepanbHOro TOCYIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAJIW3a» SBJISIETCA OOHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMEeYMBAET HWHCTPYMEHTAJIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJii OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIaJI€BAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHIECKOUN Gopme.

Kypc anreOpsl 1 Hauan MaTeMaTHueCKOTo aHajIn3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MATEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAeT yMEHHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTH
YTBEPXKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3yuenus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTapIlledl IIKoJie ydarluecs
MOJy4alOT HOBBIM ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpHpeTaIluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATUYECKUX
3aKOHOMEpPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIUMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPHBIM
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIIEHTPAIlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

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

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucrna M BBIYUCICHUD,
«Dyakun  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCKoro aHanusza», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCSd HA MPOTSHKEHHH JBYX JIET
oOy4eHHs B CTapllel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Ipyra U MOCTEHEHHO
HAChIAsICh HOBBIMM TeMaMHU W pasfaenaMu. JaHHBIM Kypc  SABISETCA
WHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSET B ce0e COJepKaHHEe HECKOJIbKHUX
MaTeMaTUYECKUX JTUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUYECKUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaZeBalOT BcE Oosee
HIMPOKUM MATEMAaTHYECKUM ammapaTroM, y HUX MOCIIEI0BaTENbHO (HOpMUpPYETCS U
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYEHHbIE B Kypce «Airedpa W Hadaia
MaTEMaTHUYECKOT0 aHaIM3a», JUIsl PELIEHUS] CaMOCTOSATENBHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTAaT.

CopnepxkaTenpHO-METOANYECKAs TUHUA «Hucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOMW mIKojie. B crapiiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpMUPOBAHMIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBLHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLECHHUBATH
pesynbrar. OOyuyaromuecs NOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JEUCTBUM C YHCIAMH, 3allMCaHHBIMU B CTaHIApTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHsS M HEPABEHCTBA» PEAIU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHMs] B CTaplled IIKOJIe, TOCKOJbKY B KaXJIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroniyecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEIbIX, PAUMOHAIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUIMNA C TOMOIIBIO MPOU3BOAHOM, PEIICHUH MPUKIAJAHBIX 3a/lad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBINTUX 3HaueHWWd QyHKuu. [lanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Thl mo ¢GopMynaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UppALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKECHUM,



COJEpKAIMX CTEMeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa NPOUCXOJWUT  JAJIbHEWIIee  pa3BUTUE  AITOPUTMUYECKOIO U
a0CTPAaKTHOTO MBINIICHUS YyYaIruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI JJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JUHUA «DyHKIMM U TpaduKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosibllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Martepuan 3Tol coJep:KaTeIbHON JTUHUN HAIEJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMU B
paznuuHoi dopme: aHaATUTUYECKOU, Tpaduyeckoi M ciioBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxartenbHasd nuHUs «Hadana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYalolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATH U
CTpouTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAUCHUS, BBIYUCIATH MUIOManun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTyallui,
HAXOXKJEHUSl HAWY4YlIero pElIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaIbHO-IOIHUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe W uckyccrBe. OOywaromuecs Y3HAIOT O
BBIJIAIOLIUXCS pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U KX aBTOpax.

CopepxarenbHO-METOAUYECKas: TUHUS «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSLIEHA  JJEMEHTaM TEOPUH  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC IIKOJBHOM MATEMATUKH WU IMpEAJararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTeMaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MATEMAaTHYECKUE TUCUUIUIMHBI B €IUHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMAaTHYECKOTO aHaM3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbI ~MAaTEMaTHYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYAlU, NCCIIETOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUYECKOro aHalu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyJIbTaTOB. Takue 3ajjaHus BIUIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIIOJIb3YETCS
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu pemeHnn peanbHbIX MPaKTHUYECKUX 3a7ad
yyaliecs: pa3BUBAlOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Auredpa M Hagaia
MaTEMaTHYECKOTO aHATIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha HW3ydeHHE Kypca anreOpbl MU Hadal MaTEMaTUYECKOTO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yuciia ¥ BIYMCICHUS

Paunonanbapie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPpOOU, MPOIICHTHI,
OeCKOHEUHbIE  MepuoAudeckue Jpodu. ApudMeTHUYecKue  Oomnepanud  C
palMoHaNIbHBIMU YHCIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0eil U MPOLEHTOB ISl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JenictBuTenpHble  4ynciia. PalMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIRHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedi  ¢Gopmbl  3alucu
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelictBus ¢
apu(pMETUYECKUMH KOPHSMH HAaTypaJIbHOM CTENIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

VYpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton uHTEpBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM.

[IpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a1a4
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTel HAyKH U PealbHOM KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHus GyHkuuu. ['paduk  QyHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHU Qynkunu. Hymn Qyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC 1 HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajibHBIM U 1I€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpauk KOpHS 7-0i CTENEHHU.



TpuroHoMmerpuueckass OKPYKHOCTb, OMNPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKoOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPECCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TIPU PEIICHUH 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

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

CreneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajgbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKANTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckue ypaBHEHUsI 1 HEPABEHCTBA.

CucreMbl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaIHbIX 3a7a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IuyHbIX 00JiacTeid HaAyKu U peaibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oyukrus.  [lepuonuueckne  dyaknuu. [IpomMexyTkm  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKIMUA. HaunOosblllee U HauMeHbIee
3HaueHue (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TpadUKU.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB PYHKIMNA JJIsI pelICHHUs] YpaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 33Jad U3 JAPYTUX Yy4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

HenpepsiBabie GyHKIMH. MeTOI MHTEPBAJIOB ISl PEIICHNUS HEPABCHCTB.

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

[IpousBoaHbie  d7MeMEHTAapHBIX  (QyHKUUNA.  DOpMydbl  HAXOXKIACHUS
MPOU3BOJHON CYyMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHne MpoU3BOAHON K MCCIEI0BAHUIO (DYHKLIHMA HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIIY4dIllIEer0 pEIICHUs B
NPUKIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid W (uU3MYeCKUid CmbIicha. Boruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuua.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO nmpcameTa «Marematuka» JOJIXKHO oOecrneynBaTh
AJOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIHNX JTUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPEAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNIbTaThl OCBOEHHUSI MPOrPAMMBI  Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapakTepU3yITC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaxIaHCKOro oOiiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHYECcKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM Tpa)kIaHCKON UICHTUYHOCTH, YBAXKEHHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JICSTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

DcTeTU4eCcKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi 3CTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUOB UCKYCCTBA.

Pu3nYeCcKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 30poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3nYecKOro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
JEATEIIbHOCTHIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTUYECKOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHUS
COIIMATIbHO-YKOHOMUYECKUX IMPOLIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTMYECKHX Mpoldem;
OpUEHTaluell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I peleHus 3aaad B
0o0JaCTH OKpYy)Karomiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTUYECKON HaykKM Kak c(epbl 4elIOBEYECKON MAeATEeIbHOCTH, 3TaloB €&
pa3BUTHS M 3HAYUMOCTH U1 Pa3BUTHUS UUBWIM3ALUH;, OBJIAJCHUEM SI3bIKOM
MaT€MaTUKM M MaTEeMaTUYeCKOW KYJIbTYpOH KaK CpEeACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYKD M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  no3nasamenvuvie  Oeticmeus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NpOYeccos oobyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCarweeo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBeie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY TMOHATUIMH; (OPMYIUPOBATH
ONpeNeNieHUs] TOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHBIE;

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

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;
IPOBOIUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh CrOcOo0 perieHus yuyeOHOW 3adauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBrle nccienoBaTelIbcKue JEUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKAN WHCTPYMEHT IMO3HAHUS,
dbopmyIupoBaTh BOMPOCH], (UKCHPYIOIIME MPOTHBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHNSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEATOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Paborta ¢ nndopmarmeii:

BBISBJIATH AepUUNTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTAaBICHMUS,

CTPYKTYpUPOBaTh UHGOPMAIUIO, IPEACTABIATH €€ B PA3IMYHBIX (PopMmax,
WLTIOCTPUPOBATH TpapuvecKH;



2)

OLICHUBATH HaJEXKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamueénwvle Oelicmeus,  0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIPUHUMATh H  (OPMYJIUPOBATh CYXJIEHHS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJy pelIeHus 3a7jaui, KOMMEHTHUPOBATh ITOIYYECHHbIN pe3ybTar;

B X0JI€ 00CYKIEHU 3a7]aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, pelIaeMoi 3aJ1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIE HA MIOUCK
pELICHUs; COIMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOI opme GpopMyIHpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaThl  pPEIICHHUs  3aJayd,  JIKCIEPUMEHTA,
UCCJENOBAHMS,  NIPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; IPUHUMATH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacripeieNiaTh BUABI PabOT, 10roBapUBaThHCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHU M,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpMaIUK.
CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TO3HABAaTEIbHOM pediekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIbTATOB;
BJQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA THpolecca u
pe3yJibTara pelieHuss MaTeMaTUYeCKOM 3a71auu;



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

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
IPUYMHBI TOCTUKEHUSI WIM HEJOCTHIKEHUS Pe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJIUTh OIMMUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHne yueOHOTro Kypca «Anredpa U Hadajla MaTEMAaTUUYECKOTO aHAJIA3a»
Ha YpOBHE CpEIIHEro OOIIero 0Opa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JA€CATUYHAsS APOOb, IPOIEHTHI.

Bemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJIBIM IOKa3aTelIeM; CTaHJIapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCITIOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aMMCH TEUCTBUTENIBHBIX YHCEIT ISl PEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BoInonHsATh mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HpPPAlMOHAIBHBIX
BBIDQXEHWA W  pellaTb OCHOBHBIE THIbI  LEJBIX, PAalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUA MAaTEMAaTUUECKUX 3a1a4
¥ 3a71a4 U3 pa3IMuHbIX 001acTell HAyKU U PeaJIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKECHNUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM allllapaTa ajreopsbl.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl (QYyHKIUH, 00JIaCTh
ONpEe/leNeHUs] U MHOXECTBO 3HaueHWi (yHkuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTb NOHATUAMU: YETHOCTh W HEUETHOCTh (YHKLUUH, HYIU
GyHKUIHUU, TPOMEKYTKU 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 15 pellieHUs] ypaBHEHUH.

Crpouth M ynTaTh TpadUKu JTUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TTOKA3aTeIEM.

Hcnonp3oBath rpaduku (QyHKUMA Ui HCCIENOBAaHUS IPOLIECCOB H
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BbIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: IOCJIEIOBATEIBHOCTh, apudMeTHuecKas H
reOMETPUYECKAsL IPOIPECCUM.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MPOIPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 IPUKIAIHOTIO XapakTepa.

MHokecTBa M JT0rHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Uil  ONUCAHUsA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MNOHSTUSMH: ONpENEIICHHUE, TeopeMa, CIIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaJlbHOE, IIE€J0€ YHCIO; HCHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIEIbIX YHCEN, PA3JI0KEHHUE YHCJIa Ha MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

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



YpaBHeHMS U HEPaABeHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW I NIpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATH MOHATUSAMM: IMOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JIOTapU(MBbI;
OTNEepPUPOBATh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTe pemenns npoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUM MU €€ PEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

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

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPDAXKECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM ammapara aareophl.

DOyHKuMU U rpadpuku

OnepupoBaTh MOHATUSAMM:  IEepUOAMYECKas  (QYHKLUMS, TMPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, HauOoibliee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeN0BAHUS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBarh MOHATUAMM: TpadUKH MOKA3ATEIbHOH, JIorapupmMu4eckoil u
TPUTOHOMETPUUECKUX (DYHKUMH; M300paxaTh UX HA KOOPAWHATHOM MIIOCKOCTU U
WCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUN
Y WCIIOJIb30BaTh UX IS PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd QGyHKIME IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS;, TPOU3BOAHAS (QYHKLINU;
UCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3UUECKHUI CMBICI MPOU3BOJHOM IJIs pelIeHUs
3a/1a4.

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

Hcnonb30oBaTh NPOU3BOAHYIO JJI UCCIIEOBAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKIACHUS HAWIY4YLIEro pELICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COIUAIBHO-IKOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh TMOHATHSMH: TIEpBOOOpa3Has U  HUHTErpaji; TMOHUMATh
reOMETPUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



HaxonuTe mepBOOOpa3HbIC 3JIEMEHTApHBIX (YHKIWN; BBIUYUCISTH WHTETPAI
no popmyne Herorona—Jleibuua.

Pemrate mpuKkIagHbIC 3a/1a4d, B TOM YHUCIE COLUAITBHO-YKOHOMUYECKOTO U
(u3MUECKOTro XapakTepa, CpeACTBAMH MATEMAaTHYSCKOTO aHAITU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpamMMbl Bcero Kourpoabupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHoecTBa pallMOHAJIBHBIX U
1 IEUCTBUTENLHBIX YUCE. PalinoHaIbHbIE 14 1
YpaBHEHUS U HEPABEHCTBA
) @®ynkuuu u rpaguku. CTeneHs ¢ LelbM 6
[OKa3aTeieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1
HppauroHanbHble ypaBHEHHs 1 HEPABEHCTBA
Dopmyiibl
4 TPUTOHOMETPUU. TpUrOHOMETpUYECKHE 22 1
YpaBHEHUSA
5 [TocnenoBaTenbHOCTH U IPOIPECCHH 5
6 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIUs 3 ]
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




11 KIIACC

Ne
n/
n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

CrenieHb ¢
parMoHaIbHBIM
IOKa3aTelieM.
IIoka3arenpHas
byHKIHS.
IlokazarenpHBIC
ypaBHEHUS U
HEpaBEHCTBA

KoanuecTBO 4acoB

Bcer Kontpoabubl  IIpakTnyeckn

0 e padoThl e padoThbl

12 1

DJIeKTPOHHbBbIE
(undposBbie)
oOpa3oBaTeJibH
ble pecypchbl

Jlorapudmmueckas
byHKIHS.
Jlorapudmmueckue
yYpaBHEHHUS U
HEpaBEHCTBA

12

Tpuronomerpuueck
ue QyHKIHMH U UX
rpaduxmu.
Tpuronomerpuyeck
1€ HEpAaBEHCTBA

[IpounsBoHasi.
[IpumeHenne
MIPOU3BOAHOMN

24 1

WHurerpai u ero
IIPUMEHEHUS

Cucremsl
yYpaBHEHUN

12 1

HarypanbHble n
LeJIbIE YNCIIA

IToBTOpEHME,
00001IeHHE,
cucremMatu3anus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB IIO
I[TPOIT'PAMME

18 2

102 6 0




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC

Kon
NpoBePsIeMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NMPEeAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOI1
06pa3OBaTeJII)HOI71 NnporpaMmmasl CpeaIHETr0 oﬁmero 06pa303a}mﬂ

Yucna 1 BEIUUCIEHUS

OHepI/IpOBaTB IOHATHUAMU: PAIUOHAIIBHOC H I[CﬁCTBPITGJ'IBHOG YHucCiJio,
OOBIKHOBEHHAS U JCCATHYHAasA I[p06b, IMPOUCHTLI

1.2

1.3

1.4

1.5

BoinonuaTe  apudmernyeckue — onepauMM ¢ palUOHAIBHBIMM U
JICHCTBUTEIIHBIMU YU CIIAMU

BreinonHaTh HpI/I6J'II/I)KéHHLIC BBIYUCIICHUS, UCIIOJIB3YA IIpaBUJIa OKPYIJICHUA,
ACJIaTh NPUKHUIKY U OLICHKY pE3yJjibTaTa BBIYHCIICHUIN

OnepupoBaTh MOHATHAMM: CTENEHb C LEJIBIM IIOKA3aTeIeM, CTaHAapTHAs
dopma 3amMcu ACWCTBUTEIBHOTO 4YMCIA, KOPEHb HATypaJbHOM CTENeHH;
UCIMOJIb30BaTh MOAXOJANIYI0 (OpMY 3aIUCH JAECHCTBUTEIBHBIX YHCEN IS
pELIEeHUs TPAKTUYECKUX 3a1a4 U MPEICTABICHUS JAHHbBIX

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YTIIa;
UCMOJNb30BaTh  3alMCh  HPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKHE (DYHKIMH

2.1

22

YpaBHEHHS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO, LIEINOE,
panuoHAIBHOE, UPPALMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE

BoimonHaTe nmpeodpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUHM M peraTh
TPUTOHOMETPUYECKUE YPABHEHUS

2.3

BoimonHATe npeoOpa3oBaHus HENbIX, palMOHANIbHBIX M UPPALMOHATIBHBIX
BBIDAKEHMM W peliaTb OCHOBHBIE THIIBI LEJNbIX, PalUOHAIBHBIX U
VMPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

2.4

[IpumeHsaTh ypaBHEHHS W HEPAaBEHCTBA Ui PEIICHUS MaTeMaTHYeCKHX
3a]a4 1 3a]a4 U3 pa3IU4HbIX 00J1acTei HayKH U pealbHOM KU3HH

2.5

MO,Z[GJII/IpOBaTB pCaJIbHBIC CHUTyallUM Ha A3BIKC aHFGGPLI, COCTaBJIATH
BBIPpAXKCHUSA, YpAaBHCHH, HCPABCHCTBA IO YCJIOBUIO 3aJladu, UCCIICAOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIL30BAHUCM allrapara a.III‘66pI>I




3 OyHKIUYU U TpapUKU
OrnepupoBaTh NOHATHAMU: (DYHKIHS, CIIOCOOBI 3a1aHusl QYHKIIUH, 00J1aCTh
3.1 ONpeNeNIeHusT W MHOXKECTBO 3HAYeHMH (QyHKIuHM, rpaduk ¢GyHKIUH,
B3aUMHO 00paTHbIe QYHKINN
39 OnepupoBaTb MNOHATUSMHU: YETHOCTbH W HEUYETHOCTh (QYHKIHMH, HYIH
’ (GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonp3oBatk rpaduku QyHKIUHA 11 pelieHus ypaBHeHUN
34 CtpouTth 1 ynTaTh rpadMKu JTUHEHHON (PYHKIIMHU, KBAIPATHYHON (YHKIIWH,
CTETIEHHOU (PYHKIIMU C LEJIBIM [TOKa3aTesIeM
Ucnonw3oBath rpaduku (QyHKUMHA [AJI1 HUCCIETOBAHMS TPOLIECCOB U
3.5 3aBUCHUMOCTEH MpHU pEIIeHUH 3a7ady M3 JPYruxX Yy4eOHBIX MPEeIMETOB U
pealibHO JKU3HH, BBIpaxaTh (pOpMyIaMH 3aBUCIMOCTH MEX]Ty BETUUYMHAMHU
4 Hauana matemaTudeckoro aHaiausa
41 OnepupoBaTh MOHATUSMHU: [OCIEIOBATEIBHOCTh, apudmeTnyeckas u
’ reoMeTpHuuecKas Iporpeccun
40 OnepupoBaTh TOHATUSAMHU: OECKOHEUHO YOBIBAIOIIass TreOMeTpUYecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yObIBaIOIIEeH reOMETPHUUECKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCIENOBAaTENILHOCTEM U Mporpeccuid s
’ pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMHU
Hcnonp30oBaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapaTr Ui ONMUCAHUS
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
pEeMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpEJENieHHue, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeHero o01mero 00pasoBaHus
pe3yJbTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHUCIIO; HCHOIb30BaTh
1.1 NpU3HAKK JCTUMOCTH LENbIX YHUCEN, pPAa3JIoKeHHE 4YHcla Ha IMpPOCThIE
MHO>KUTENH JUIsl pEIIeHUs 3a1a4
1.2 OrniepupoBaTh NOHITHEM: CTENIEHb C PALIMOHATIBLHBIM MOKa3aTeIeM
1.3 OrnepupoBaTh MOHATUSAMH: JIOTapU(M YHCIIA, ACCATHYHBIC M HATypabHbBIC




Jorapupmbl

2.1

VYpaBHEHUS U HEPABEHCTBA

[IpuMeHsiTH CBOWCTBA CTENEHH JUISI TMPEOOpa3oOBaHMs  BBIPAKEHHH,
OIEpUPOBATh IOHATUSAMHU: IIOKA3aTEIbHOE YPABHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

22

BremonsaTte mpeoOpa3oBaHUS BBIPAKEHHH, COJACPXKALIMX JOTapU(MBbI;
ONEpPHUPOBATH MOHATUAMU: JIOTApU(MUUECKOE ypaBHEHHE U HEPAaBEHCTBO;
pelaTb OCHOBHBIE THIIbI JJOIApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

23

24

HaxoauTs penienust npocTeHINX TPUTOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHUU U €€ pelICHUE;

UCIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHHH AJIs PEIICHUS MPAKTUYECKIX
3amaq

2.5

Haxonuth pemieHus npocTelmmx CUCTEM U COBOKYITHOCTEHW palMOHAIbHBIX
YpaBHEHUI U HEPABEHCTB

2.6

MogenupoBaTh peaibHbIE CHUTYalldd Ha SI3bIKE aiareOpbl, COCTaBIATH
BBIPAXKEHHUS, YPABHECHMS, HEPABEHCTBA M CHUCTEMBI 110 YCJIOBHUIO 3aJayH,
HCCJIEIOBATh IOCTPOEHHbBIE MOJIENIN C UCIOIb30BAaHUEM alllapaTa ajareopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEepHOAMYECKass (DYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIMH, TOYKH HKCTpeMyMma (yHKUWHU, HauOoJbpliee M
HalMEHbllIee 3HadeHUs (YHKIMM Ha MPOMEKYTKE; MCIONb30BaTh UX IS
uccienoBaHus (QyHKIMH, 33JaHHON IrpaduKoM

3.2

OnepupoBaTh MOHATHAMH: IpaUKU MOKa3aTEIbHOM, JOrapupMUIEeCKon U
TPUTOHOMETPUUECKUX (QYHKIMI; H300pakaTh HMX Ha KOOPAWHATHOMU
IUIOCKOCTH M UCIIOJIb30BATh JJIsl PELLICHUS] ypaBHEHUI U HEPABEHCTB

33

34

N300paxkaTh Ha KOOPAWHATHOM MJIOCKOCTU Ipa)UKU JIMHEHHBIX YpaBHEHUI
Y UCMOJIb30BaTh UX JJIS PELICHUS] CUCTEMbI IMHEHHBIX YpaBHEHUM

Hcnonb3oBate rpadukn ¢GyHKUMH [ HCCIEAOBAaHHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4yeOHBIX AUCIUILTHH

4.1

4.2

Hauana maTremaTudeckoro aHainza

OnepupoBaTh MOHATUAMU: HEeTIpepbIBHAsL (QYHKIINSA, TPOU3BOIHAS (DYHKIIUH;
UCIOJIb30BaTh T€OMETPHUECKUN U (PU3NYECKHI CMBICT TPOU3BOJHOU JUIA
pelieHus 3aaad

Haxoaute IMPONU3BOAHBIC OJICMCHTAPHBIX (byHKL[Hﬁ, BBIYUCIIATH
MMPOU3BOAHBIC CYMMEBI, IPOU3BCACHU, HACTHOI'O (I)YHKLII/If/’I

43

Hcnonp30BaTh  MPOM3BOJHYIO ISl  HWCCIENOBaHWs ~ (YHKIIMA  Ha
MOHOTOHHOCTh M JKCTPEMYMBI, PUMEHSATh PE3yJIbTAaThl MCCICIOBAHUS K
MOCTPOCHHIO TPahUKOB

4.4

Hcmons30BaTh IMPOU3BOAHYIO IJId HAXOXACHHUA HAWIYYIICTO PCHICHUA B
IMPUKIAAHBIX, B TOM YHCJIC COUNAJIbHO-O3KOHOMUYCCKHX, 3aaa4ax

4.5

OnepupoBaTb MNOHATUSMH: TIE€pPBOOOpa3Has M HWHTErpaji; IOHUMATh




reOMETPUYECKUi U (PU3MYECKHI CMBICIT HHTETpaja

4.6

4.7

HaxoauTh nepBooOpa3Hble AIEMEHTAPHBIX (YHKIIMM, BEIYUCISATD HHTErPall
no ¢popmyine Hetorona — JleliOnuma

PemraTs IPUKJIAAHBIE 3aga4d, B TOM YHUCJIC COLHAIIBHO-DKOHOMHWYCCKOI'0 "
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTHYECKOI'O aHaJIM3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BIYKCICHUS
Panmonanbupie  ynciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JIpOOM, IPOLEHTHI,
11 OeCcKOHEUHbIE NTepUOoANYECKHE IpoOU. Apr(pMeTHIecKre onepalnnun ¢ palMoHaIbHbIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BelpakeHU. [IpuMmenenue npobeii u mporeHToB
JUIS PEeLIeHUs IPUKIIAJHBIX 33/1a4 U3 Pa3jInYHbIX OTpAciel 3HaHUM U peanbHOM KU3HU
JeiicTBuTenpHbIC Yncia. ParmoHaibHbIe U MppalMOHATIbHbIC YUCia. ApUPMETHIECKHIE
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YucinaMu. [lpuGnukEHHBIE BBIUUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLIEHKA pe3yJbTaTa BEIYUCICHUH
Crenensb ¢ nenbpiM nokaszareneM. CtangapTHas GopMa 3amucu AeHCTBUTEIBHOTO YUCIIa.
1.3 | Hcnonb3oBanue noaxonsuie (popmbl 3alucu AEHCTBUTENbHBIX YUCEN IS PEILCHUs
IIPAKTUYECKUX 3aay U NPEACTAaBIECHUS JaHHbIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JledcTBus ¢ apudmeTnyecKuMu
' KOPHSIMHM HaTypaJbHON CTENIEHU
15 CuHyC, KOCHMHYC W TaHI€HC 4YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHT€HC YNCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHUs
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Mertoa
MHTEPBAJIOB
2.4 Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppalimoOHaIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 = Pemenue TpUrOHOMETPUUECKUX YPAaBHEHUM
57 [IpuMmeHeHre ypaBHEHU U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3a]a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkiuu. BzaumHO oOpaTHbIE
' GyHKIUH
39 O6nactp ompeneneHuss W MHOXECTBO 3HadyeHWd ¢yHKkuuu. Hymm ¢yHKIum.
' [TpomexyTKkH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKIIUU
33 CrenenHast GyHKIHMS C HATYpaJbHBIM U LENBIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHS n-0il cTeneHn
34 Tpuronomerpuyeckass OKPYXKHOCTb, OIpEAeTICHHUE TPUTOHOMETPUUECKUX (YHKIUN
' YHCIIOBOTO apryMEeHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI 3aJaHUS  IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' I0CJIEI0BATEILHOCTH
Apudmernueckass U reoMeTpuueckas nporpeccuu. beckoneyHo —yObIBaroIas
49 reoMerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBaIOIIEH TIeOMETPHUYECKON
' nporpeccud. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHHWE NPOrpeccUM Ul
pEellIeHNUs PeabHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHOXecTBa U JIOruKa
MHoxecTBO, omepanuu Haj MHOXecTBaMu. Jluarpammbr Oiinepa — Benna.
5.1 [IpumeHeHne TEOPEeTUKO-MHOKECTBEHHOIO —ammapaTta JUlsli ONHUCAHHUsl pealibHbIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YU4eOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleaCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna v BBIYUCICHUS
1.1 Hatypanbable u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YUCEI
1.2 Crenens ¢ palluOHAIBHBIM MOKa3aresaeM. CBOKCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpAXKEHUH, COACPIKAIIMX JIOTapU(MBI
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoiepKAILUX CTEIIEHU C pAallMOHAJIbHBIM [TOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TMHEWHBIX YpaBHEHUH. Pelllenne mpuKIIaiHbIX 3a7a4 C MOMOIIbIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucreMbl ¥ COBOKYITHOCTH pPallOHANbHBIX YPAaBHEHUN U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUECKUX 3a/1ady
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIacCTe HAYKU U peaIbHOM KU3HH
3 OyHKIMH U TpaduKu
Oynkuus. [lepuognueckue ¢yakmun. I[IpomMexyTkm MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl ¥ MHUHUMYMBI (yHKIuH. HaunOomnblnee M HauMeHblIee 3HAYCHUE
(GYyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U TpaduKu




33 [oxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHN A1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBhI€ BO3HUKAIOT NpPU PELICHUH 3aJad U3 APYrUX Y4eOHBIX MPEAMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [IpousBoaubie 31MeMEHTapHBIX (QyHKUUNA. DOpMyNbl HAXO0XKAEHUS TMPOU3BOIHOMN
' CYMMBI, IPOU3BEICHHS U YACTHOTO (QYHKIUI
[IpumeHeHre MTPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIHUA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBIIEro 3HaYyeHUs (YHKIUU Ha
OTpe3Ke
[Ipumenenne mpou3BOIHON sl HAXOXKIAEHUSI HAWIYUILErO PEIIEHUs! B IPUKIIATHBIX
4.5 3amadax, Ui OMNpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmynoi wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKuil CMbICI. BblyricieHue UHTErpana mo

dopmyne Hetorona — JleiiOnuna



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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMHU: OIpPEIEICHUE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONH WHIYKIUH;
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYXACHUA IIPHU PCUHICHUHA 3aaa4, OUCHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOKCCTBAMMU,
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OnmrucCaHusd peajlbHBIX MPOUCCCOB U SIBJIEHUU U Ipu pelICHUU 3aJiad, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3InYHBIMU CIIOCOOAMH; MCTOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATYpaJbHOE YHCIIO, IEI0e YHCIIO,
CTETIEHb C IIeJIbIM MO0Ka3aTeNeM, KOpeHb HaTypajJbHON CTENEeHHU, CTENEeHb C
paIMOHATBFHBIM TTOKa3aTelleM, CTENeHb C JeHCTBUTEILHBIM TIOKa3aTeleM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHMCIA,
OCTaTOK IO MOJYJIO, PAalMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHbBIINHA 00t
JeNuTeNlh W HauMeHbIlee o0Iee KpaTHoe, anroput™M EBkimma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3MIMOHHBIMH CHCTEMaMU
CUHCIICHUS; yMEHHUE BBITIOJIHSITH BEIYMCIICHUE 3HAUYCHHUH U TIpeoOpa3oBaHus
BBIDQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pPAallMOHAIBHBIX ~ BBIP@KEHHWH; yMEHHE  ONEpPUPOBaTh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nporpeccust, reoMCTpHUICCKasd




nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEOBATEIbHOCTH, B TOM YHUCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢dopMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MPOU3BOJIUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2 u  3%3, omnpeneiauTenb  MaTpULbI,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OINCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HEpPaBCHCTB W CUCTECM; YMCHHUC PpCHIATb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HCEPABCHCTBA W CHCTECMbBI C IApaMCTPOM; TPHUMCHAIATH
YpaBHCHHUA, HEPABCHCTBA, UX CHCTCMbI JId PCIICHHUA MAaTCMAaTUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX obnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, KCTpeMyM (yHKIMH, HauOojblllee U HaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI Ipaduka
¢byHKLIMHU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢bu3nyecKuil CMBICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbIN
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCIATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTebHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIIONB30BaTh MPOU3BOAHYIO [UId HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HAWOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTU4ecKOro
aHauu3a; MPUMEHATb MPOU3BOJHYI Ul HAXOXKJIEHHs HAWIy4dlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUSAME: TpaduK GyHKIMH, oOpaTHAs (yHKINS,
KOMITO3UIMST (DYHKUWH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelabHAs M
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH H3yYCHHBIX
GyHKIMA,  BBIIOJHATH  TIpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ul U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMU;
UCIIOJIb30BaTh CBOWMCTBA W Tpaduku (yHKUMH Ui pelleHHs] ypaBHEHHI,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4i M3 00JAacTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISITh BBIPAKEHUSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJlayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPaBJONOAOOHOCTh pPE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTYyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThdeckoe, MeanaHa,
HanOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, TUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Ha0Opa; yMEHWE H3BIEKaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBJICHUH; MPEICTABIAThH
uH(pOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIeN0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; TPAPUUECKH UCCIIEI0BATh COBMECTHBIC

HaOJIOICHNUS C MOMOIIIBIO IarpaMM pacCeUBaHUs U JTMHEHHOM perpeccuu

YMeHue OmnepupoBaTh IOHATUAMU: CIyYaWHBIA ONBIT U CIIydalHOE

coOBbITHE, BEpPOSITHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSMH:  CIlydaiiHas BEIIMYMHA, pPAacHpelesieHHe BEPOSITHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, MUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIy4allHOW  BENMYMHBI, (QYHKIHUW pacHpeACieHUS U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN Il PEIICHUs 3ajad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YUCII0O  TEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIfI pe3yibTar

YMeHHe omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IUVIOCKUN YroJj, JABYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTGI\/JI, yrojia MEXAy IpPIAMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM J0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIYy IIJIOCKOCTSIMHU; YMEHHME HCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INNIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepsl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTU4YecKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIINMYHH, pPCIIaThb

CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHSATHUSMU: IUIOMAAb (QUTYpPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, MNpu3Ma, NUpaMmuaa, (Gurypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH NHUPAMHUBI, MPHU3MBI, KOHYyCa, LWIMHApPA, O00BEM KyOa,
NPSMOYTOJIBHOTO  TMapaJuIeyIeuIleia, MUPaMHUIbI, TPHU3MBI, [IHHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IIWIMHIPA,

napaujiCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCEYCHHUE Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C OMOILBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAX M MpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
ompoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccudukanuio ¢Guryp 1o
Pa3NWYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE JOTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh TMOHATHSIMH: JBHKEHHE B  IPOCTPAHCTBE,
MapajuIebHBIA TEPEHOC, CHMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh N'€OMETPUICCKHE OTHOIICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYSCKHE BEIWYMHBI (IUIHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU;, YMEHHE BBIUHCISTH T€OMETPUYCCKUE BEITUYHHBI
(mmuHA, Yroi, MIIOMagh, OOBEM, TIIOIMIATh TOBEPXHOCTH), HCIOIb3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCJE: IUIONA/b MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, Momanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIapaJUIeNIeNIUIeIa, MUPAMUIbI, TPU3MBI, I[THIUHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNE 00BEMOB HOI[O6HBIX (1)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BaATb BCKTOpHLIﬁ u KOOp,Z[HHElTHLIfI METON

JJI pECHICHUA TCOMETPHUICCKUX 3ada4 U 3aJiad JpYyTUX yqe6HHx IpeaAMETOB

YMeHue BLI6I/IpaTL HO)IXOI[}IIJ_II/Iﬁ MCTOJ AJid pCIICHUSA 3ala4; IOHUMAaHUC
SHAYUMOCTH MATEMATHUKH B HU3Y4YCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHGHHﬁ; YMCHHUC pacClio3HaBaTb IPOSBJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUM POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna u BBIYHCIICHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeIMMOCTH LEbIX YHCe
1.2 Panmonanbshble uncina. OObBIKHOBEHHBIE M IECTUYHbBIE IPOOU, IPOLIEHTHI, OECKOHEUHbIE IIEPUOANYECKHE APOOH
1.3 Apudmernueckuii KOpeHb HaTypaIbHOM cTeneHu. JlefcTBUs ¢ apupMETUIECKMMU KOPHSMHU HATypajlbHOW CTETIEHU
1.4 Crenens ¢ nenbM nokasareneM. CTeneHb ¢ paluoHalbHBIM IT0Ka3aTeneM. CBONCTBA CTENEHN
1.5 CuHyc, KOCHHYC M TaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apDKTAHI'€HC YHCIIOBOrO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuyHble U HATYpaIbHbIE JOTapUPMBbI
17 JlelicTBUTENbHBIE YMCIa. ApUpMETHUYECKHE ONepaluy ¢ JeHCTBUTENbHBIMU yHuciaaMu. lIpubnmkEHHbIE BBIUMCIEHUS, NpaBUIIa
. OKpYIJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCIICHUN
1.8 [IpeoOpa3oBanue BbIpaxkeHUI
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
22 HppaumnoHnanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHbIE U JOrapuPMHUUECKHE YPAaBHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA




2.8

Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucrteMbl ¥ COBOKYITHOCTH YPABHEHHU U HEPABEHCTB

2.10 YpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTeab MaTPULIbI
3 OyHKIMH U TpaPuKH

31 Oynkius, crnocodbl 3amanus QyHKuuu. 'paduk Gynkuum. BzaumHo oOparnbie QyHKiuu. YETHble M HEYETHBIC (DYHKIUH.
. [lepunonnueckne GyHKIUU

39 OO6nacte ompeneneHUss W MHOXKECTBO 3HaueHWH ¢ynkumu. Hymn dysxmum. [IpomexyTku 3HaKomocTossHCTBA. [IpomexyTku
' MOHOTOHHOCTH (pyHKITH. MakCUMyMbl 1 MUHUMYMBI GyHKIMU. Hanbonpiee n HanMeHblee 3HaueHne (YHKIIMKA Ha TPOMEXKYTKE

3.3 Crenennasi pyHKIHUS C HATYPaJIbHBIM M LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS 1-0i CTENeHN

34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku

3.5 [TokazarenbHas u norapudmuueckas GyHKIUH, X CBOMCTBA U TpaduKH

3.6 Touku pazpeiBa. AcumntoTsl TpadukoB GyHkiui. CBoiicTBa PyHKIINNA, HEMPEPHIBHBIX HA OTPE3KE

3.7 ITocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TTOCIIE0BATENLHOCTEH

3.8 Apudmernueckas 1 reomeTpuyueckas nmporpeccuu. @opmyia ClI0KHBIX MPOLEHTOB
4 Hauana maTremaTiueckoro aHaimsa

4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIE SIeMEHTApHBIX (QYHKIMN

40 [IpuMeHeHHe TPOM3BOMHONW K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxkJeHue HaumOosbLIero u
' HAaMMEHBIIETO 3HAYCHUST (PYHKIIUU HA OTPE3KE

43 [TepBoobpaznas. MuTerpan
5 MHoskecTBa 1 JIOTHKa

5.1 MHoOXecTBO, oneparuu HajJ MHOKecTBaMH. J{narpammer Ditepa — Benna




5.2

Jloruka

6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTh
6.3 KombOunaropuka
7 ['eomerpust
7.1 @urypsl Ha IIO0CKOCTH
7.2 [Ipsimbie ¥ TIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n NOBEpXHOCTH BPALICHUS
7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* MaTemartuka: anrebpa v Hayajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa v Havasla MaTeMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIinuoHepHOe 00I11eCTBO

«3narensctBO «IIpocBemienue»

METOINUYECKHUE MATEPHAJIBI I YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

https://resh.edu.ru

https://www.yaklass.ru

https://uchi.ru

https://mathb-ege.sdamgia.ru/

https://fipi.ru/

https://mathege.ru/
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