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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
IPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHMIO, W TPATUIMI POCCHIICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroll CTOPOHBI, (OPMHUPYET JOTUYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJECBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MAaTEMaTHUYECKOM (opMme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTHUPOBATLCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3aLIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl M Havall MATEMaTHYECKOTO aHajdn3a B CTapiield IIKOJE ydJalluecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3aJa4, CaMOCTOSITEIbHOIO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaer 3HAYUTETbHBIM BOCHUTATEIbHBIM TMOTEHIIMATIOM, KOTOPBIM
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYIONIUN (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyroLen CaMOCTOATEJIBHOCTH, aKKypaTHOCTH, IIPOJOJDKUTEIIBHON
KOHIIEHTPALlM BHUMAHHUs U1 OTBETCTBEHHOCTH 34 MOJYYEHHBIA PE3YJIbTAaT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIIME COAEPKATEIBHO-METOIUYECKUE JUHUK: «YUucna M BBIYUCICHUD,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSKEHUH JABYX JIET
oOy4eHHs B CTaplllel IIKOJIe, €CTECTBEHHO JOMOJHSsS APYT ApPYyra M MOCTENEHHO
HAChIAsCh HOBBIMM TE€MaMH M  pasfaenaMu. JlaHHBIA Kypc  SBISIETCS
WHTErPATUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJepKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOXkecTB U Ap. [lo Mepe Toro kak yuwamuecs OBIaZeBalOT BcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYIO MOJENb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENbHO C(HOPMYIHPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepxxaTenpbHO-MeTOANYECKAas TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(dbopMHpOBaHKE HABBIKOB MCIOJIb30BaHUS ACHCTBUTENBHBIX YHCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPAllOHAJIBHO BBINOJHATh JCHCTBUS C HUMH, JEJIAaTh HNPUKUAKY, OLIEHUBATH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIaMH, 3alMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEANU3YETCS HA NPOTKEHUU BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YPaBHEHHIA,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIINX 3HadeHud Qyukuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (QopMupoBaHHE YMEHUH
BBIMOJHATh pacuy€Tbl 1Mo ¢opMmyiaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJIEpKalMX CTeNeHu M Jorapudmel. bmaronmaps u3ydeHuio anreOpandyeckoro
MaTepuansa NPOUCXOJWUT  JAJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npeniaraeT 3(QQPEKTUBHBIE WHCTPYMEHTBHI IS PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIBHOCTD U3y4YEeHUs MaTepHana. N3yuenune CTEIEHHOM,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON U3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol coJepKaTeNbHON JTMHUN HaIeJeH Ha pa3BUTHE YMEHUN
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTHM MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIMH, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpouTh Tpapuku (YHKIUN, OMpeAeisTh HUX HAWOOJbIINE W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIATHBIX, B TOM YHCIE COLHUAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TeXHMKE U HckycctBe. OOywaromuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopnepxaTeapHO-MeToANYeCKas JIUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEACTABIICHNS MPOHU3BIBAIOT BECHh KypPC MIKOJBHOM MATEMATUKHU WU IMPEAJIararoT



HanboJee YHUBEPCATbHBIN S3bIK, OOBEAMHSIIONINI BCE pa3/iesibl MATEMAaTUKH U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY MOHHUMATh TE€OPETHKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMHUPOBATH HABBIKU [TOCTPOEHMSI MOJIEJIEN peabHbIX CUTYyalUii, NCCIIET10BAHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 Pa3JeNioB IIPOrPaMMBI, IIOCKOJIBKY BECh MAaT€pHall Kypca INUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu penieHnn peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBAThH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydYeHHME Kypca anreOpbl MU Hadall MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypoBHE O0TBOAUTCS 3 yaca B Henento B 10 kimacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus — 204 gaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  MepuoAuYeckue  Jpodu. ApudpmeTuyeckue  omepanud  C
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudpmernueckue omnepaudd ¢ JACUCTBUTEIbHBIMU yHcliaMu. [lpubGnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA NPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

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

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKHU U PEaIbHOW KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoOsl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast GyHKIMS ¢ HATYypaJdbHBIM U II€JIbIM TNokazareneM. E€ cBoiicTBa u
rpaduk. ColicTBa u rpaduk KOpHsS N-O CTENEHHU.



TpuroHomeTpudeckass OKPY>KHOCTb, OMNPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATEILHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelieHus pealibHbIX 3a/1a4 MPUKIIAIHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIeICTBUE, T0Ka3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

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

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHHMM. PellleHne MpUKIIagHbIX 3a1a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. MakcuMymbl 1 MUHUMYMBI (QyHKUMU. HaunOonblllee u HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOWCTBA U TPapUKH.



Hcnonp3oBanue rpadukoB PYHKIHUHN 7S pelIeHUs] YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATTLHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEICHUS M YaCTHOTO (DYHKIIMHA.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, U ONPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4E€OHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCIIPUUMYHMBOCTBIO K MAaTEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAaIPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTaluel Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM I pelleHus 3a1ady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYILECTBIATH MPOEKTHYI0 M HCCIEAOBATEIBCKYIO NESTEIBHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTePU3yIOTCs OBJIaZICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYICAwjeeo  Mupa;  NpuMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1OrHUecKue NEUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCCHUS  TOHATHH; YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATH, (OPMYyJIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
MIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOUM 3azauyu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPAa3BUTHE TMPOIECcCca, a TAaKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISIBIIATH JepuuThl WHPOpPMAIIUU, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATh HAaJIE)KHOCTD uH(pOopMauu o CaMOCTOSITEJIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCICHHbIC Ha MOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATH OPTAHMU3AIIUI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

GopmuposaHrue cMbLCIOBbIX YCIMAHOBOK U HCUZHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(OpMALIUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsbTara pelieHuss MaTeMaTHYeCKON 3a/1a4H;



e TNPEABUAECTh TPYAHOCTHU, KOTOPBIE MOTYT BO3HUKHYTh NPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTHXKEHUSI WIM HEJOCTHKECHUsSI PE3YJbTAaTOB JACATEIIBHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTroO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CJICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

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

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejlieM; CTaHAapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCITIOJIB30BaTh MOAXOAAUIYIO (DOPMY 3alUCH ACUCTBUTENBHBIX YUCEIN JJIS pELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsaTh mpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
¥ 3371a4 U3 Pa3IMYHBIX 00IacTell HAYKU U PEaIbHOM KU3HHU.



MonenupoBaTe peanbHble CUTyallud Ha S3bIKE€ aireOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (QYHKIMS, CIIOCOOBI 3a1aHusl (pyHKUMH, 001acTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

CrtpouTh U 4uTaTh TPAPUKU JTUHEHHONW (PYHKIMU, KBAAPATUIHON (DPyHKIIHH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOrPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: OIIpENIEIICHHUE, TeopeMa, CJIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSMHU: HATypalbHOE, I€JI0€ YHCIO; HCIO0JIb30BAThH
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE W HATypajbHBIC
Jgorapu@mel.



YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHMs BBIPAKEHUHM, COAEpXKAIIUX JIOTapU(PMBL;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ DPEILCHME;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXCHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3a/auy,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BATh MX IS
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBath MOHATUAMM: TpadUKU MOKA3ATEIbHOH, Jorapu@mMuieckoil u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUS YPAaBHEHNUN U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4YeCKOro aHajIu3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh TMOHATHUSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



HaxonuTe mepBooOpa3HbIe 3JeMEHTApHBIX (DYHKIIWN; BBIYUCIATH HHTETPAI
o ¢popmyiie HeroTona—JIeliOruta.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-2KOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n NPOrpaMmblI Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
MHo>kecTBa palluOHAIBHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalimoHanbHbIe 14 1
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MoKazaresiem
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1
HppanmonaiibHbie ypaBHEHHUS! U HEPABEHCTBA
Dopmyisl
4 TpUrOHOMETpHUU. T pUroHOMEeTpUUECKHE 22 1
ypaBHEHUS
5 [TocnenoBareabHOCTH U IPOTPECCUH 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1
3HAHUHN
7 [ToaroroBka k EI'D 34
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 4 0




11 KIIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

CreneHb ¢
parMoHaIbHBIM
IOKa3aTelIeM.
Iloka3zarenpHas
byHKIHS.
IlokazarenpHBIC
ypaBHEHUSA U
HEpaBEHCTBA

KoaunuecTBO 4acoB

Bcer KoHTposbHBI

0 e padoThI

IIpakTHYecku
e padoThI

12 1

JIeKTPOHHbIE
(undposBbie)
oOpa3oBaTeibH
ble pecypchl

Jlorapudmmueckas
byHKIHS.
Jlorapudmmueckue
yYpaBHEHHUS U
HEPaBEHCTBA

12

Tpuronomerpuueck
ue QyHKIUHN 1 uX
rpaduxmu.
Tpuronomerpuueck
1€ HEpAaBEHCTBA

[IpousBoHasl.
[IpumeHeHne
IIPOU3BOJHOM

24 1

WHurerpai u ero
IIPUMEHEHUS

Cucremsl
ypaBHEHUU

12 1

HarypanbHble n
LeJIbIE YNCIIA

IToBTOpEHME,
00001IeHHE,
cucreMatru3anus
3HaAHUU

OBIIEE KOJIMYECTBO
YACOB IIO
[TPO'PAMME

18 2

102 6 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1

11

1.2

1.3

14

1.5

2.1

2.2

2.3

2.4

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06p330BaTeJ’[bH0ﬁ NnporpaMmal CpeaHEro 0611161"0 06pa3OBaHI/IH

Yucia 1 BEIYMCIIEHUS

OnepupoBaTh NOHSTUSIMU: pPALMOHAIBHOE M JAECUCTBUTEIBHOE YMUCIIO,

OOBLIKHOBEHHAs U JCCATHYHAsA ,Z[p06b, IIPOLCHTLI

BreimonHaTe apI/I(I)MeTI/I‘ICCKI/Ie o1cpanuunu C panruoHaJIbHbIMU n

I[GflCTBI/ITCJII)HI)IMPI qucjiaMu

BremoaHATE HpI/I6JH/I)KéHHI)Ie BBIYUCIICHUA, HCII0JIb3Ys mpaBujia

OKpYIJICHH, ACJIAaTh IIPUKUAKY U OLICHKY PE3yJibTaTa BBIYHCIICHUH

OnepupoBarh NOHATUAMM: CTEIIEHb C LIEJIBIM [TOKA3aTeleM, CTaHAapTHAs
(dbopMa 3anucH AEMCTBUTENBHOIO YMCIa, KOPEHb HAaTypalbHOW CTEIEHU;
HCMOJIb30BATh MOAXOAILYI0 (GOPMY 3alHMCH ASUCTBUTEIbHBIX YHCEN JUIs

pEeIICHUA MPAKTHUYCCKUX 3a1a4 U MPCACTABJICHUA JaHHBIX

OnepupoBaTh NOHATUSIMU: CHUHYC, KOCUHYC U TaHIEHC INPOU3BOJIBHOTO
yrja; HCIOJIb30BaTh 3alUCh MPOU3BOJIBHOIO YIJla uepe3 oOpaTHbIe
TPUTOHOMETPHUECKUE (PYHKIIUH

VYpaBHEHMSI U HEPABEHCTBA

OnepupoBarh MOHATUSAMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
paloHaIbHOE, HppalMOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

BeimonHATe npeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKEHUH H
pelaTh TPUrOHOMETPUYECKUE YpaBHEHUS

BoinonHATe peoOpa3oBaHus LETbIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX
BBIDAKEHUI M pEIIaTh OCHOBHBIE THIBI IENbIX, PALUOHAIBHBIX H
UpPalMOHATILHBIX YPaBHEHHUI U HEPABEHCTB

IIpuMeHsTh ypaBHEHUS W HEpaBEHCTBA AJIS PELICHUS MAaTEMaTUYECKHX

3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTei HayKu U pealibHOM JKU3HU



2.5

3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

5.3

11 KIIACC

MogenupoBaTh peajibHble CUTyallUM Ha s3bIK€ alreOpbl, COCTaBIAThH
BBIPQ)XEHUS, YpPaBHEHHUS, HEPABEHCTBA MO YCIOBUIO 33/1a4H, UCCIIEOBATh
IIOCTPOSHHBIE MOJIENIH C MCIIOJIb30BaHUEM alllapara aareopsl

OyHKIMU U Tpaduku

OmnepupoBaTh NOHATUAMM: (QYHKLIHSA, CIOCOOBI 3alaHus (YHKIMH,
o0acTh OmpeneNeHusT MU MHOXXECTBO 3HAUYCHUH (QYHKUIUHU, Trpaduk
(dbyHKIIMH, B3aUMHO 00paTHbIC QYHKITUN

OnepupoBaTh HOHATHSAMM: YETHOCTh M HEUYETHOCTh (YHKLUMH, HYIU
(GyHKINHU, TPOMEXKYTKH 3HAKOITOCTOSIHCTBA

Hcnonp3oBate rpaduky GyHKIMHA U1 pEeLICHNs] ypPaBHEHUI

Crpoutb W uyuTaTh TrpaduKU JHMHEHHONM (YHKIUM, KBagpaTHYHOU
(GyHKINH, CTENeHHON (PYHKINH C TIeITBIM TI0Ka3aTeIeM

Hcnonp3oBate Tpapuku (QYHKIUH IS HMCCIEJOBAaHUS TPOIECCOB U
3aBUCUMOCTEH NpH PELIEeHUHU 3a7ady U3 JPYTruX y4eOHBIX NPEeIMETOB U
peanbHOM JKM3HHW, BBIpaXaTh (OpPMyJTaMH  3aBHCUMOCTH  MEXIY

BCIN4YMNHaMU
Hauana MaTeMaTH4yecKoro aHainmsa

OHepI/IpOBaTB INOHATHUAMU. TI0CJIICAOBATCIIbHOCTD, apI/ICI)MCTI/I‘-IeCKaSI n

reoMETpruICCKasd IMmporpecCuu

OnepupoBaTh NOHATHUSAMU: OECKOHEUHO YOBIBaIOIIas TeOMETpUYecKas
mporpeccusi, CyMMa OECKOHEYHO  yObIBaloIIell  IeoMeTpHuYecKOM

HPOTPECCHH
3amaBaTh MMOCIEOBATEIBHOCTH PA3IMYHBIMHU CIIOCOOAMHU

Hcnonp30Barh CBOMCTBA IMOCIEAOBATEIBHOCTEN M IPOrPECCUU  JUIS

pELIEeHHS pealIbHBIX 3a7a4 MIPUKJIATHOTO XapaKTepa
MHuoecTBa U JIOTHKA
OnepupoBath NOHATUSIMU: MHOKECTBO, OTIEPAIIUU HAJlT MHOKECTBAMHU

Hcmons3oBaTh TeOpeTI/IKO-MHO)KeCTBeHHIJﬁ amnrmnapar ajid OIIMCaHUuA
PCAJIbHBIX TIPOLECCOB U HBHGHHﬁ, Ipu pCelICHUN 3aJa4 U3 JpYrux

y4eOHBIX TIPEIMETOB

OHepI/IpOBaTB IIOHATHAMM OIIPCACIICHUC, TCOpECMa, CJIICACTBHUC,

J0Ka3aTcJIbCTBO



Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

1.2

13

2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbLHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

Yucna 1 BEIUUCIIEHUSA

OHepI/IpOBaTI) IOHATHUAMU: HATYpaJIbHOC, LCJI0€ YHCJIO, HCIIOJIIB30BAaTh
MMPU3HAKHU OCIMMOCTHU LCJBbIX YUCCII, PAa3JIOKCHUC YHUCIIa Ha HNPOCTHIC

MHOXXUTEIIN OJI pCIICHUA 3aaa4
OHepI/IPOBaTI) IMOHATHUEM: CTCIICHDb C pallMOHAJIBHBIM I10Ka3aTCJICM

OHCpHpOBaTI) IIOHATHUAMM J'IOl"apI/I(i)M quciia, JCCATHYHBIC u

HaTypaJbHbIE JOTapUPMBI
YpaBHEHHUs U HEPABEHCTBA

[IpuMmeHsTh CBOMCTBA CTENEHU MJIi IpeoOpa3oBaHUs BbIPAXKEHUI,
OIEpUPOBATh IOHATHAMM: IOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;

peiiaTb OCHOBHBIC THIIbI ITIOKA3ATCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BrimonHsaTe mpeoOpazoBaHusl BBIPAXKEHHM, COAEPKAIIUX JOTAPU(PMBL
OTIEPHPOBATH MOHATUSAMH: JIOTAPU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;

peumiaTb OCHOBHBIC THUIIbI J'IOl"apI/I(bMI/I‘ICCKI/IX ypaBHCHI/Iﬁ 1 HCPAaBCHCTB
Haxoaute peHICHUs HpOCT@ﬁIlIPIX TPUTOHOMCTPUUICCKHUX HCPABCHCTB

OnepupoBaTb NOHATHUAMHU: CHCTEMA JIMHEMHBIX YypaBHEHUH U €€
peuieHue; UCIoNIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHHMM Ul pEUICHUS

MMPAKTUYCCKUX 3ada1

Haxoaute peHICHUsA HpOCTeI\/’IH_II/IX CHUCTEM 151 COBOKyrIHOCTCﬁ

palMOHAIBHBIX YPABHEHUM U HEPABEHCTB

MogenupoBaTh peaibHbIE CUTyallUd Ha SI3BIKE alreOpbl, COCTaBIIATH
BBIPAXEHHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 33JaYH,
HCCJIEN0BATh ITOCTPOEHHBIE MOJEIH C HCIOJIB30BAaHWEM ammnapara

anreOpbl

OyHKIMH U TpaduKu

OnepupoBaTh MOHATUSAMHU: TepuoAnyeckas (QYHKIUSA, TPOMEXYTKU
MOHOTOHHOCTH (pYHKLIUH, TOUKH 3KCTpeMyMa (yHKLIHHU, HauOoJbIIee U
HauMeHbIllee 3HAaUeHUs (PYHKIIMHM Ha IPOMEXKYTKE; HCIOIb30BaTh UX JUIS
uccienoBaHus (QyHKIMH, 33JaHHON IrpaduKoM

OnepupoBaTh MOHATUAMU: TpadUKU MOKA3ATEIbHOM, JOrapuPpMUUECKON

U TPUTOHOMETpUYEeCKUX (YHKUMN; M300paxarb UX Ha KOOPIWHATHOU



3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

IJIOCKOCTH UM UCIIOJIB30BATh ISl PEIICHUs ypaBHEHUI 1 HEPaBEHCTB

N300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH TIpaduKH JHHEHHBIX
YPaBHEHHUH M HCIIOJIb30BATh HUX JUIA DPELIEHUS CHUCTEMBl JIMHEHHBIX
ypaBHEHUH

Hcnonb3oBare rpaduku (QyHKUMH JUIsI UCCIEAOBaHMS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX y4€OHBIX AUCLUILINH

Haygana maTemaTnueckoro anaumsa

OnepupoBaTh MNOHATHSAMH: HENpepbiBHAs (YHKLIUSA, T[POU3BOAHAS
(YHKLUHU; HCHOJIb30BATH I'€OMETPUYECKUH U (U3HYECKUH CMBICIT
IIPOU3BOJHOMN JUIs peIIeHUs 3a1a4

HaxonuTe  NpoM3BOAHBIE  3JEMEHTApHBIX  (QYHKIMH, BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI

Hcnonp30BaTe TPOM3BOAHYIO UL UCCIEAOBAaHHUS  (DYHKIUMM Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThbl UCCIEAOBAHUSA K
MIOCTPOCHUIO TpapUKOB

Hcnonbs30BaTh NPOU3BOJHYIO I HaXO0KICHHUSI HAWJIYYILIErO pEUICHUs B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
OnepupoBaTh MOHATUAMHU: MEpBOOOpa3Has W HWHTErpaji; IOHUMATh
reoMeTpUUYECKUN U U3NYECKUI CMBICIT HHTErpaia

Haxonute mnepBooOpa3Hble 3J€MEHTapHbIX  (QYHKIUH, BBIUUCIATH
uHTerpan mno popmyne Herorona — JleitOnuma

Pemate npukitagHeie 3aa4y, B TOM YHCIIE COLUAIBHO-DKOHOMUYECKOTO

u (I)I/I3I/II-ICCKOI"O XapaKkTepa, CPpEACTBAMU MATEMATUYICCKOT'O aHAJIN3a



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

11

1.2

1.3

14

1.5

2.1

2.2

2.3

2.4
2.5
2.6
2.7

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

Uuncna 1 BEIUKUCICHUS

Panyonanenple  yucna. OOBIKHOBEHHbIE M JECSATUYHBIE JpPOOM, IPOLIEHTHI,
OeCKOHEUHBIE  TMEepHOAMYECKHe  ApoOu.  ApudmeTrHdyeckne  Omepamuu ¢
paLMOHATIBHBIMU YHMCIIAMH, IPeoOpa30BaHUs YUCIIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil U MPOIEHTOB JUISl PEIICHUs MPUKIAJHBIX 3a7ad M3 Pa3IMYHBIX OTpaciei

3HAHUU U PEATHHOU KU3HU

JeiictBuTenpHble  yMcnaa.  PanuvoHanmpHBlE M MppalMOHAIbHBIE — YHCIA.
ApudpmeTrnueckue onepanuud ¢ JACUCTBUTEIbHBIMU uuciaamu. [IpuOnmxEénnble

BBIYUCJICHUSA, ITpABUJIA OKPYIJICHUS, IPUKUKA U OLCHKA PE3YyJIbTaTa BBIUMCIICHUH

Crenenb ¢ nenbiM mokazateneMm. CrtanmapTHas ¢dopma 3amucu JIeHCTBUTEIBHOTO
yucna. Vcnonp3oBaHue moaxonsimeid (GopMbl 3arucu EeWCTBUTENBHBIX YUCeN IS

peliCHUS NPAKTUYCCKUX 3aJa4 U MPCACTABICHUA TAHHBIX

ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apudmeTnyecKkuMu

KOpHIMU HaTypaHBHOﬁ CTCIICHHU

CI/IHYC, KOCHMHYC W TaHI'CHC YHCJIOBOTO aprymMeHTa. ApKCI/IHyC, APKKOCHUHYC,

ApPKTaHI€HC YHUCIOBOTO apryMEHTa
YpaBHEHHS 1 HEPABEHCTBA
ToxaecTBa U TOKJECTBEHHbIE IPEOOPA30BaAHUS

[IpeoOpazoBanue TPUTOHOMETPUIECKUX BBIPAYKECHHUIA. OCHOBHBIE

TPUTOHOMETpHUUYECKHE (HOPMYJIBI

VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton

MHTEPBAJIOB
Pemienue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
Penenne uppanmoHanbHbIX ypaBHEHUH 1 HEPABEHCTB

Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI

HpI/IMeHCHI/IC ypaBHeHI/Iﬁ N HCPABCHCTB K PCHICHUIO MATCMATUYCCKUX 3a1a4 U 3a1a4



W3 Pa3IMYHbIX 00JIACTeH HAYKU U PEATHbHOU KU3HU

3 DOyHKINUH U TpaPUKH
31 Oyaknus, crnocoObl 3amanus ¢yHkuuu. ['padux ¢yHknuu. B3zanmHO oOpaTHBIC
' byHKIIUN
3.9 Ob6nacte ompeneneHus W MHOXKECTBO 3HaueHWd ¢ynkumu. Hymn ¢dyHxmmm.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIUS C HaTypaJbHBIM M ILENbIM IOKa3arteneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 TpuronomeTrpuyeckas OKpY>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUUECKUX (PYHKUIUN
' YHCIIOBOTO apTyMEHTa
4 Hauana matemaTndeckoro aHanusa
41 [TocnemoBaTenbHOCTH, CIOCOOBI 3aJaHMS IOCIENOBATEIBHOCTEH. MOHOTOHHBIC
' MOCIIEI0BATEIbHOCTH
Apudmernueckass M TeoMeTpuyeckas mporpeccud. beckoHeuHo —yObIBaroIas
42 reomerpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TI'€OMETPHYECKOM
' nporpeccuu. dopmyria CIOXKHBIX MPOIEHTOB. Mcnonp30BaHWE MPOrPEeccCUd s
pelIeHus peaqbHBIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHOXecTBa U JIOTUKa
MHoxecTBO, omnepanuud Haja MHOXecTBaMu. Jluarpammbl Oiinepa — BenHna.
5.1 [IpuMeHeHHe TEOPETHKO-MHOKECTBEHHOTO ammapaTta Ui ONHCaHUS peajbHBIX
IPOLIECCOB U SABJICHUH, TP PEILICHUU 3aJay U3 IPYTUX YUEOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHMS
1 Yucna v BBIYUCTICHUS
1.1 Hatypanbablie u nensie yncna. [I[pu3Haky 1eIMMOCTH EeNbIX YHCeT
1.2 CreneHb ¢ palioHaJILHBIM TOKa3aTeneM. CBOMCTBA CTENEHH
1.3 Jlorapudm uncna. JlecaTHUHbIE U HATYpaJIbHBIE JIOTapH(PMbI
2 YpaBHEHHS U HEPABEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHUNA, COACPIKALIMX JIOTApU(MBI
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MoKa3areieM

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
[TokazarenbHble ypaBHEHUSI 1 HEPABEHCTBA
Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA

CucteMbl JMHEWHBIX YypaBHEHHWU. PelleHWe NpUKIAIHBIX 3aJad C ITOMOIIBIO

CUCTEMBI JINHEWHBIX YPaBHEHUU
CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUU U HEPABEHCTB

HpI/IMeHCHI/Ie ypaBHCHHfI, CHUCTEM U HEPABCHCTB K PCHICHUIO MAaTEMAaTHYCCKUX 3aaa4

M 337124 U3 pa3InYHbIX 001acTeil HAyKH U PEeabHOM KU3HU
OyHKIMH U TpaPuKH
Oynkius. Ilepuognueckue ¢GyHkuuu. I[IpomMexyTKm MOHOTOHHOCTH —(DYHKITUH.

MaKCI/IMYMbI U MHHHUMYMbI (bYHKI_II/II/I Haubonplliee W HauMeHbIIee 3HAaYECHHE

(GyHKIMN Ha TPOMEXKYTKE

Tpuronomerpuieckne GyHKIIUHN, UX CBOMCTBA U rpaduku

[TokazarenbHas U Jorapudmuyueckas GyHKIUH, X CBOMCTBA U TpaduKu
Hcnonp3oBanue rpadKoB (QYHKIHIHA ISl pEIICHUS] YPaBHEHUH U JIMHEHHBIX CHCTEM

Hcnonb3oBanue rpadukoB  GYHKIMM A7  UCCIENOBaHMS — MPOIECCOB U
3aBUCUMOCTEHN, KOTOPHIE BO3HUKAIOT TMPU PEIICHHH 3aJad U3 JPYruX y4eOHBIX

IIPEAMETOB U peaIbHOMN JKU3HU

Havana maremaTn4ecKkoro aHaiansa

HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
ITpouzBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM

[IpousBonHbie aneMeHTapHbIX (yHKUIUNA. DOpMyNbl HaXOXKICHHS IMPOU3BOJIHON
CYMMBI, IPOU3BEICHUS U YaCTHOTO (PYHKLIUI

[IpumeHeHMe TNPOM3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U
skcTpemMyMbl. HaxoxneHne HanOONbIIEro U HAaMMEHbIIEro 3Ha4eHUs (QYHKIUU Ha
OTpE3KE

IIpumeHeHre NpON3BOAHOM JUIsl HAXO0XKIEHUS HAWIYYIIEro PEUIEHNs B IPUKIIAIHBIX
3ajjadax, M OHpEeNeNIeHHs CKOPOCTH Ipollecca, 3aJaHHOro (GopMysoil wuiam
rpaduKom

IlepBooOpasnas. Tabnuia nepBooOpa3HbIX

I/IHTCFpaJ'I, €ro FGOMCTpI/I‘-IeCKI/Iﬁ n (I)I/IBI/I‘-ICCKI/Iﬁ cMbIC. Beruncnenue HHTCIrpajia 1o

dbopmyne HetoTona — JleitOauia



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPoBePSIEMOro OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Bnagenue meromamu J0Ka3aTeNbCTB, aNrOpUTMaMU pELICHUs 3ajady;
yMeHue (GopMysiupoBaTh U ONEPUPOBATH IMOHATUSAMH: OINpE/EJICHNUE,
aKCcHuoMa, Teopema, CIEICTBUE, CBOICTBO, IPU3HAK, J0KA3aTENIbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYIUPOBAThH
00paTHOE W TPOTHBOIIOJIOKHOE YTBEP)KIEHHE, NMPUBOJUTH NMPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKINU;
IIPOBOAMTH  JIOKa3aTeJIbHbIE pACCYXKACHMS MpU pEIICHUU 3ajad,
1 OLIEHUBATh  JIOTMYECKYI0  IPAaBWIBHOCTb  PACCYXJIEHUH;  yMeHue
OIIEpUPOBATh MOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpallUU HaJ
MHOXKECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
anmnapar JJis ONMCaHUsl pealbHbIX MPOLECCOB U SBJICHUHN U IIPU PELICHUH
3aJa4, B TOM 4YHCIE€ W3 JPYrUX YUeOHbIX NPEAMETOB; YMEHHE
OIepUpPOBaTh MOHATUSIMU: Tpad, CBSI3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh U OIUCBIBaTh TIpadbl Pa3INYHBIMU

croco0aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATHAMHU: HAaTYpaabHOE YHCIO, LEJI0€ YHUCIIO,
CTEIEHb C LIEJIBIM [T0Ka3aTelIeM, KOPEHb HaTypaJlbHOM CTENEHH, CTENEHb
C  palMOoHaJIbHBIM  IOKa3aTejleM, CTeHNeHb C  JIeHCTBUTEIBbHBIM
nokaszareneM, JorapupM 4YHCIa, CHUHYC, KOCHHYC M  TaHIEHC
IIPOM3BOJIBHOIO 4YHCJIA, OCTATOK II0 MOAYJIO, PALMOHAIBHOE YHCIIO,
UppallMOHAIFHOE  YMCJIO,  MHOXKECTBA  HATypajbHBIX,  LEJNbIX,
2 palMOHAIbHBIX, JECUCTBUTENBbHBIX UYHCEI; YMEHHUE MHCIIOJIb30BaTh
MPU3HAKK JIEJTMMOCTH, HaUMEHBIIMA OOIIMI AEeTUTeNlb U HauMeHbIIee
of1iee KpaTHOe, aNropuT™ EBKIIMIa MpU pelIeHun 3a1a4; 3HaKOMCTBO C
pPa3IMYHBIMU  MO3UIMOHHBIMH  CHUCTEMaMM  CUMCJICHHS;  yMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYE€HUI M IpeoOpa3oBaHUs BhIpaXXEHUI CO
CTeNEeHsIMU M Jiorapudmamu, NpeodpazoBaHusl IPOOHO-pallMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHEC OICPUPOBATL IMOHATHAMU: MNOCICAOBATCIIBHOCTD,



apupmeTHyecKast nmporpeccus, reoMeTpudecKas porpeccus,
O0eCKOHeYyHO yObIBaroIas TeOMETpHYecKass Mporpeccus; yMEHHe
3aJaBaTh M10CJIEA0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopMyn; yMEHHE OINEpUpOBaTH MOHATHUAMHU: KOMIUJIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOJYJIb U apIyMEHT KOMILIEKCHOTO
yuciaa, (¢GopmMa 3amucu  KOMIUIGKCHBIX 4ucen  (TeoMeTpudeckas,
TPUrOHOMETpHUYECKass W  anreOpavyeckas); yMeTb IPOU3BOIUTH
apu(pMeTHYeCKre IeHCTBUS C KOMIUICKCHBIMH YHUCIAMH; MPHBOIUTH
IPUMEPbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  OIEepUpOBaTh
HNOHATHSMM: MaTpuia 2x2 u  3X3, oIpeaenuTeslb MaTpPHUILIbI,

FGOMeTpI/I‘{eCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHE OnepUpOBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAIBHEIE,
MOKa3aTeJbHbIe, CTENEHHbIC, JOrapu(MHUECKUE, TPUTOHOMETPHUYECKHE
YPAaBHEHUs W HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIIEpUPOBATH
MOHATUSIMH: TOXJIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCHUIIBHOCTH
YPAaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO Pa3JIMYHBIX NPUEMOB; peEIIATh
YPAaBHEHUsI, HEPAaBEHCTBA M CHCTEMBl C IIapaMETpPOM; IIPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIA PELICHUS MaTeMaTHYeCKUX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTeil HayKH U peallbHOM JKU3HU

YMenue onepupoBaTh NOHATUAMU: (QYHKIUS, YETHOCTh (PYHKIIMH,
NEPUOIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (YHKIUH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (QYHKIMHM, HauOoJblliee M HaUMEHbIlIee 3HAYCHUS
(GYyHKIMU Ha IPOMEKYTKE, HeNpepbIBHAs (DYHKIMS, aCUMITOTHI Ipaduka
(GyHKIMH, TepBasi U BTOpas MPOU3BOAHAA (PYHKIIUU, TEOMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHON, NEpBOOOpa3Has, OINpeneNEHHbIN
MHTErpai;, yMeHHe HaXOAWTh aCUMOTOTHI rpaduka (yHKIUU; yMEHHE
BBIUHCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BEAEHHUSA, YacTHOIO U
KOMIIO3UIMN (YHKIUI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIMU; yMEHUE HAXOIUTh MPOU3BOJHBIE 3JEMEHTApHBIX (YHKLUH;
yYMEHHE UCIOJIb30BaTh MPOU3BOJHYIO [UIsl HUCCIENOBaHMS (YyHKIUH,
HaXO/JuUTh HauOOJbIIME M HAUMEHbIINE 3HAUYeHUS (QYHKUUH; CTPOHUTH
rpad¥Ky MHOTOYJIEHOB C HCIIOJIb30BAaHMEM amiapaTa MaTeMaTH4eCcKOro
aHaJIn3a; TNPUMEHATh MPOU3BOJHYIO JJIs HAXO0XKIEHUS HaWIydlIero

pEeIICHUA B MNPUKIAJAHBIX, B TOM YHCJIC COHHUAIIBHO-3KOHOMHUYCCKHX H



($bU3MYEeCKUX 3a/1a4ax; HAXOAUTh IJIOMAINA U 00BEMBI (PUTYP C TIOMOIIIBIO
I/IHTeraJ'Ia; HpI/IBOZ[I/ITB HpI/IMepBI MATCMATHUYCCKOI'O MOI[GJII/IpOBaHI/Iﬁ C

noMouibio AuddepeHunanbHbIX YpaBHEHUN

VYMmeHue onepupoBaTh MOHATHAMHU: rpaduk QyHKIUHM, oOpaTHas
GyHKIMSA, KOMIO3UIUSA (YHKUWH, JIMHEHHAas (QyHKIMS, KBaJIpaTH4Has
byHKIIHS, panyoHanbHas byHKIIHS, CTEeTeHHas byHKIIHS,
TpUrOHOMETpUYeckre  (QyHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKUMH, TOKa3aTelabHas M Jorapudmuyeckas QYHKLUU; YyMEHUE
CTpOUTH TpapuKH HM3YYCHHBIX (YHKUIUH, BBIIOIHATH MPEeoOpa3zoBaHUS
rpaduKoB (GyHKLHUH, UCIIOJIb30BaTh I'PpaQUKH 751 U3yYEHUs POLIECCOB U
3aBHCUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYruX YYeOHBIX MPEIMETOB U
3aJa4 U3 pealibHOU JKU3HU; BbIpaXaTb (OpMYIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJNB30BaTh CBOMCTBA W Tpapuku (QYHKIUH I
peleHysl ypaBHEHHM, HEpaBEeHCTB U 3a/1a4 ¢ MapaMeTpaMy; n300pakaTh
Ha KOOPJAMHATHOM IIOCKOCTM MHOXECTBA PpEIIECHUN YpPaBHECHH,

HCPABCHCTB U UX CUCTEM

VYMeHue pemniate TEKCTOBBbIE 33JaYM pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIU U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBAPOB U
yCIyT, HaJIOTH, 3a/1a4M U3 00J1acTH yIpaBlIeHUs TUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA M HX
CUCTEMBI IO YCJIOBHIO 3aJayM, HUCCIEAOBATh IOJY4YCHHOE pELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3YyJIbTAaTOB; YMEHUE MOJEIUPOBATh
peanbHbIE CUTyallUM Ha SA3BIKE MATEMAaTUKH; COCTABIIATH BBIPAKCHMS,
YPaBHEHUs, HEPAaBEHCTBA M HMX CHUCTEMBbl 10 YCJIOBHMIO 33J1a4H,
HCCIEA0BATh IIOCTPOEHHBIE MOJECIH C HCIOJB30BaHUEM ammapara

anreOppl, MHTEPIIPETUPOBATH MOTYUEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpeiHee apu(pMeTHUecKoe, MeInaHa,
HaumOoJblllee W  HauUMEHbIllee 3HAa4YeHWs, pa3Max, JUCHepCHus,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yYMEHHE H3BJIEKaTh,
MHTEPIPETUPOBaTh MH(OpPMaLMIO, MPEJCTaBIECHHYIO B TaOiuIax, Ha
auarpammax, rpadukax, OTpa)arolyto CBOMCTBA pealbHbIX MPOLECCOB U
SIBIIGHUH; TIPEACTaBIATh NH(OOPMALIMIO C TOMOLIbIO TAOJIUIl U IUArPaMM;
HCCIEA0BAaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCIE C IIPUMEHEHUEM
rpa@uyecKux METOJIOB U  DJIEKTPOHHBIX CPEACTB; rpaduuecku
UCCIIeIOBaTh COBMECTHBIE HAOMIOACHUS C TOMOLIbIO JUarpamm

paccerBaHMs U JTUHEUHOW pEerpeccuu
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YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT W CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C KCIIOJIb30BaHHEM TIpadUUeCKUX METOJIOB; IPUMEHSIThH
(OpMyIIBI CIIO)KEHHUSI W YMHOXEHHUS BEPOSITHOCTEH, (opMyny IMMOTHON
BEpOSTHOCTH, (hopmyny bepHyau, KoMOMHATOPHBIC (AKThl U (POPMYIIBI;
OIICHUBATh BEPOSITHOCTH PEATBbHBIX COOBITHI; YMEHHE OIepUpPOBAThH
MOHATUSIMU:  CITydaiiHas BEJIMYMHA, pACIpE/ICICHUE BEPOSTHOCTEH,
MaTEeMaTHYeCKOe OKUJAHUE, IUCIEPCHs] W CTAHJAPTHOE OTKIIOHCHHE
CIlyyailHOH BeNMYWHBI, (QYHKIUW paclpelesieHus] W IUIOTHOCTH
PaBHOMEPHOTO, TOKAa3aTeIbHOTO W HOPMAJIbHOTO paclpeesieHHiH;
YMEHHUE WCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX pPACHpPEICICHUH IS
pelIeHrs 3aJa4, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCE,
METO/bl BBIOOPOYHBIX HCCIICIOBAHUI; YMEHUE MPHBOIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCEN B NMPUPOAHBIX U OOIICCTBEHHBIX
SIBJICHHSIX; YMCHHUE ONICPUPOBATh MOHSATHSAMH: COYCTaHUE, TIEPECTaHOBKA,
YHUCII0O COYETAaHWH, YHCIO TEPecTaHOBOK; OmHOM HbIOTOHA, ymeHme
MPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHS IS PEIICHUS 33]1a4;
OIICHUBATH BEPOSATHOCTH  pPeabHBIX COOBITHIA; COCTaBJIATh

BEPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATH HOJ'Iy‘ICHHHﬁ pe3yiabTar

YMeHue onepupoBarh IMOHATUSAMHU: TOYKA, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BeEIMYMHA YyIJa, IUIOCKUH Yrod,
JBYTpaHHBIA Yroi, TPEXTPAHHBIM yroj, CKpEeLIMBAIOLIUeCs IMpsMBbIE,
MapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroi
MEXY NPAMBIMHM, YIOJI MEXAY IPSIMON M IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JIO MJIOCKOCTH, PACCTOSIHUE MEXKAY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOJIb30BaTh IIPU
pelIeHnr 3aJa4 U3ydeHHble (PaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 TE€OMETPUYECKHX TOHATUH H

BCJIMYHH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3aaa4Yn

YMeHue onepupoBaTh MOHATUSMHU: IJIOMAAb (QUTYpPHI, 00bEM (DUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHUKA,
KyO, mapauienenunen, mnpu3Ma, NUpaMuaa, (Gurypa U MOBEPXHOCTH
BpallieHus1, MWIMHIP, KOHYC, map, cdepa, miomanas cepsl, IIONaab
MOBEPXHOCTH TMHUPAMHUJBI, TPHU3MBI, KOHyca, IWIMHIApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO MapaJijiesienumnea, MUpaMuabl, TpU3MbL, LWIMHIPA,
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12

13

KOHYyCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUsI KOHYCa M LMJIUHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTD,
Kacaromasics cdepbl, HWIMHApPA, KOHYCa; yMEHHE CTPOUTH CEYCHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYPHl U MOBEPXHOCTH
BpAUICHUs, UX CEUYECHHUs], B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPEICTB;
yMEHHUE MPUMEHATh CBOMCTBA T€OMETPUUYECKHX (UTYp, CAMOCTOSTEIHEHO
(dbopMynMpoBaTh OMpPENEICHUS U3Yy4aeMbIX (PUTYp, BbIIBUTaTh TUIIOTE3BI
O CBOMCTBax W MPHU3HAKAX T'€OMETPHUECKUX (HUTYp, OOOCHOBHIBATH HIIU
ONpoBepraTb HUX; YMEHHE NPOBOAUTH Kiaccudukanuio ¢uryp 1o
Pa3NUYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIMMBIE IOMOJHHUTEIbHBIC

IIOCTPOCHUA

YMeHue omnepupoBaTh MOHATHSMH: JBIJKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOA00Us, MOAOOHBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (QUTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpEe; HUCIIOJIB30BaTh TI'EOMETPUYCCKHE OTHOIICHHS
MPU PEIICHUH 337a4;, HaXOJIUTh TEOMETPUYCCKHE BEIUYHHBI (JJIHHA,
yroj, IUIOM@AAb, OOBEM) MPH PENICHWW 3aJad M3 JAPYrHX Y4eOHBIX
MPEIMETOB M U3 PEATbHOMN JKH3HHU; YMEHUE BBIYUCIIATH TCOMETPHUCCKUC
BEJIMYMHBI (IUIMHA, YTOJ, TUIONIalb, O0BEM, IUIOMIAb MOBEPXHOCTH),
UCIIOJIb3YSl U3YYCHHBIE (OPMYIIBI M METOJBI, B TOM YHCIIE: IIONIA/Ib
MOBEPXHOCTU MUPAMUIBI, TPU3MBI, KOHYCA, IMIMHIPA, TIOMAIs chepsl;
00bEM Ky0a, TPSIMOYTOJIBHOTO TapajUieienune/a, MUPaMUIbl, TPU3MBI,
IWIMHIpa, KOHyca, Iapa; yMEHHE HaXOAWTh OTHOILIEHHE O0BEMOB

Oo100HBIX (pUryp

YMeHue oneprupoBaTh NOHATHUAME: TPSMOYTOJIbHASI CUCTEMa KOOP/IMHAT,
BEKTOp, KOOPIWUHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOpAa Ha YHUCIIO, PA3JIOKEHHE BEKTOopa 1Mo Oaswucy,
CKaJISIPHOE TIPOM3BEACHHE, BEKTOPHOE TPOU3BEICHHE, YroJd MEXIy
BEKTOpaMH; YMEHHE HCITOJb30BaTh BEKTOPHBIN M KOOPAMHATHBIA METO/I
JUI  pEIICHWS TeOMETPUYECKHX 3ajad W 3ajad JAPYruX Y4eOHbBIX
peIMETOB

YMeHue BbIOUpATh MOIXOMSIINN METON Ui pPEHICHHS 3a/lauH;
MOHWMAaHWE 3HAYUMOCTH MAaTeMaTHKH B HM3YYEHHH MPUPOIHBIX H
OOIIIECTBEHHBIX MPOIIECCOB M  SBICHHI;, YMEHHE pPaclo3HaBaTh

IIPOABJICHUEC 3aKOHOB MAaTECMATHUKH B HCKYCCTBC, YMCHHC IIPHUBOJUTH



NpUMEpPbl MATEMaTUYECKUX OTKPBITUM POCCHUHUCKOM UM  MHUPOBOH

MaTeMaTU4eCKOU HAayKU



IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE
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HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

Yucna v BBIYUCICHUS
Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

PaHI/IOHaHBHI)Ie ypcina. OOBIKHOBEHHBIE U JACCATHYHBIC I[pO6I/I, IIPOLCHTHI,

OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH

Apudmerndecknii KOpeHb HATYpaJIbHON cTeneHd. J[eHCTBHS ¢ apuMETHUYECKUMH

KOPHAMU HaTypaJleoﬁ CTCIICHHU

CrerneHb ¢ OCJIBIM ITOKA3aTCIICEM. CreneHs ¢ PadrOHAJIbHBIM ITIOKA3aTCJICM. CBolicTBa

CTCIICHU

CuHyc, KOCMHYC M TaHIE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

apKTaHTeHC YHCIOBOTO apryMeHTa
Jlorapudm yucna. JlecaTuyHbie U HaTypaibHbIE JOrapu(MbI

JeiictBuTtenpHble 4yncia. ApupMeTHYECKHEe ONepaluuu ¢ JeHCTBUTENIbHBIMU
yncinamu. [IpubnnxEHHble BBIYUCIEHUS, TpaBUiIa OKPYIJIEHUS, IPUKUIKA U OI[CHKA

pe3ynbTaTa BEIYUCICHUN

[IpeoOpazoBanme BhIpaxeHUN

KommuiekcHsle yncna

YpaBHEHHS 1 HEPABEHCTBA

[{enble u 1poOHO-pallMOHAIbHBIE YPAaBHEHUS
HppannoHaiibHbIe ypaBHEHUS

TpuroHomerpudeckue ypaBHEHUs

[Toka3zarenbHbIe U JOrapuPpMUUECKHE YpaBHEHUS
Llenbie u 1poOHO-paAIIIOHAIbHBIE HEPABEHCTBA
HppaunroHaibHbIE HEPABEHCTBA

[Toka3zarenbHbIe U JTOrapupMHUUECKHE HEPABEHCTBA
TpuroHomeTpruuecKkue HEPABEHCTBA

CucTembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH

Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. OnpeaeanTeab MaTpUIlbl



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4

DOyHKINUH U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yaknuu. B3zaumao oOpaTHBIC

¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI

OO6nactp ompeneneHuss W MHOXECTBO 3HaueHW QyHkiuu. Hymum ¢ysknum.
[IlpoMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHUH.
MakcumymMbl 1 MHHUMYMBI ¢GyHKkuud. Hambomblnee M HauMeHbIlee 3HAYECHUE

(GYHKIIMHY Ha IPOMEKYTKE

Crenennass (yHKUus C HaTypajJbHBIM M LEJIbIM IoOKa3zareneMm. EE cBoiictBa u

rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
[TokazaTenbHas 1 Jorapupmuyueckas GyHKINH, HX CBOMCTBA U rpaduKu

Touku paspeiBa. AcumntoTel TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,

HENPEPBLIBHBIX HAa OTPE3KE

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs ITOCIIEI0BATEILHOCTEN
Apudmerndeckast u reoMeTpudecKas rnporpeccuu. @opmMyiia CIoKHBIX MPOILIEHTOB
Hagana MmaTemMaTrnueckoro aHajimsa

[TpousBoanas ¢pyukiuu. [Ipons3BoHbIE FI€eMEHTAPHBIX (YHKIIUN

HpI/IMeHCHI/IC HpOH3BO,Z[HOfI K HCCICAOBAaHUIO (I)YHKI_[I/Iﬁ Ha MOHOTOHHOCTb H
9KCTPEMYMBEI. Haxomz[eHHe HAuOOJIBIIECr0 ¥ HAMMEHBIIECTO 3HAUCHHMS q)yHKHI/II/I Ha

OTpE3Ke

[TepBoobpaznas. Muterpan
MHokecTBa U JIOTMKa

MHoxecTBO, onepaiuu HajJ MHOKecTBaMHU. [uarpammsl Ditniepa — Benna
Jloruka

BepositHOCT 1 cTaTuCTHKA
OmnmncarenbHas CTaTUCTHKA
BeposTHOCTB

KomOunaropuka

I'eomerpus

®urypsl Ha MIOCKOCTH

[IpsiMBbIE U TUIOCKOCTH B POCTPAHCTBE
MHororpanHuKu

Tena v MOBEPXHOCTH BPALLECHUS



7.5 KoopauHatel 1 BEKTOPHI



YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

- y4ebHUK Hukonbckmii C.M. Anrebpa u Hayana maTemaTmMyeckoro aHanmsa 10 Knacc; - y4ebHuK

HuKkonbckuii C.M. Anrebpa 1 Hadyana maTemaTuyeckoro aHanmsa 11 knacc.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

- y4ebHuK Hukonbckmin C.M. Anrebpa v Hayasla maTemaTU4eckoro aHasamsa 10 Kiacc; - y4ebHuK

HuKkonbckuit C.M. Anrebpa 1 Hadyana maTtemaTMyeckoro aHanunsa 11 Knacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

- ege.fipi.ru/; - http://www.matematika-na.ru; - https://uchi.ru/ ; - https://resh.edu.ru/
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