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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma yuebHOTO Kypca «Anredpa u Hadaiga MaTeMaTHIECKOTO
aHanu3a» 0a3oBOro ypoBHs st oOywarommxcsi 10 —11 kmaccoB pa3paborana Ha
ocHoBe DerepanbHOr0 TOCYJapCTBEHHOIO 00Pa30BaTEIbHOTO CTaHIAPTa CPEIHETO
oOmiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMUIA,
OPEeIbSABISEMBIX K MAaT€MaTUYECKOMY OOpa30BaHMIO, W TPAAUIMM POCCUHCKOIO
oOpazoBanus. Peanuzanus mporpaMMbl OOecrieuMBaeT OBJIAJICHHE KIIIOUEBBIMU
KOMIETCHIIMSIMH, COCTaBIISIOIIMMHU OCHOBY JJISI CAMOPA3BUTHUSA U HEMPEPHIBHOTO
00pa3zoBaHusl, LEIOCTHOCTh OOLIEKYIbTYPHOTO, TMYHOCTHOTO U MTO3HABATEIHHOTO
Pa3BUTHS TUYHOCTU O0YYAIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajga MaTeMaTHYECKOTO AHAIM3a» SBISICTCS OJHUM U3
Han0oJIee 3HAUUMBIX B TIPOTPAMME CTApIIIEH IIKOJIBI, TOCKOJBKY, C OJTHONH CTOPOHBI,
OH obOecrneuynBaeT MHCTPYMEHTAIbHYIO 0a3y JUisl U3y4Y€HHsS BCEX ECTECTBEHHO-
HAy4HBIX KYpCOB, a C JPYroll CTOPOHBI, (POPMUPYET JOTMYECKOE M aOCTpaKTHOE
MBIIJICHWE YYaIluxcss Ha YpOBHE, HEOOXOAWMMOM JJII OCBOCHHS KYpPCOB
nH(OpMaTHKH, 00IIIECTBO3ZHAHUS, ICTOPUH, CIIOBECHOCTH. B paMkax JaHHOTO Kypca
yYalecss OBJAJEBAIOT YHUBEPCAIBbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTOpas
dbopMyupyeT CBOM JOCTUXKEHHUS B MaTeMaTHIECKO Gopme.

Kypc aire6pbl 1 Hauam MaTeMaTUYECKOrO aHalln3a 3aKJIabIBacT OCHOBY /IS
YCHENIHOTO OBJAJACHHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHOJIOTHH, TOHWUMAaHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH W OOINECTBEHHOW JKU3HU, TI03BOJISET
OpPUEHTHUPOBATLCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh WX B IOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIaJECHUE
a0CTpPaKTHBIMM U JIOTUYECKH CTPOTMMH MATEMATHYECKUMH KOHCTPYKUIMSIMU
pa3BUBAET yMEHHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD
YTBEPIKJEHUSI, UCTI0JIb30BAaTh 0000IIEHNE N KOHKPETU3AIMIO, a0CTparupoBaHue 1
aHaJoruio, (OpMUPYET KPEaTUBHOE U KPUTHUUYECKOE MBbIIIIIeHHE. B xo1e n3yuenus
anreOppl M Havall MaTEMaTHYECKOTO aHajiu3a B CTapiield IIKOJIe ydJalluecs
MOJIy4alOT HOBBIM ONBIT pEIICHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSTEILHOIO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJIEJEH pealbHbIX CUTYyallMi W HHTEpHpeTaluu
MOJYYCHHBIX  PEIICHHW, 3HAKOMSITCA C  [pPUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTE B MPHUPOJE, HAYKE MU B MCKYCCTBE, C BbIJAIOIINMUCA
MaTeMaTUYECKUMU OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnanaer 3HaYMTEIBLHBIM BOCHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcs Kak 4epe3 yueOHbId Marepuall, CIoCOOCTBYIOMUK (POpMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHUS, TaK M 4Yepe3 chenuduky ydeOHOUW MesITeNbHOCTH,



TpeOyroLeit CaMOCTOSITEIIBHOCTH, AKKypaTHOCTH, IIPOJOJKUTEIIBHON
KOHILIEHTPAlMi BHUMAHHUs U OTBETCTBEHHOCTH 32 IOJy4YEHHBIN pE3yJIbTarT.

B ocHOoBe MeToaMkHN 00yueHus ajiredpe U HayajaaM MaTeMaTH4YeCKOro aHaan3a
JIEKUT AESITEIbHOCTHBIN MPUHIUI O0yUYEHUSI.

Crpykrypa Kypca «Anredpa u Hadajga MaTEMaTUYECKOr0 aHaJIN3a» BKIOYAET
CIIEAYIOIINE COAEPKATEIBHO-METOANYECKHE JUHUU: «YUucina v BBIYUCIECHUNY,
«DyHKIUYU U rpa@uKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana maTemarnueckoro
aHanm3a», « MHOXKeCTBa U JIOTUKa». Bce OCHOBHBIE COACPKATEIBHO-METOIUYECKHE
JVUHUM W3Y4YaroTCsd Ha MPOTSHKEHUM JABYX JIET OOydeHus B CTapllield IIKOoJe,
€CTECTBEHHO JOIOJIHA APYT APYyra U IMOCTEIEHHO HACHIIASICh HOBBIMU TEMAMU U
pa3nenamu. JlaHHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSET B
cebe colepKaHWE HECKOJIbKMX  MaTeMaTHMYeCKUX JUCHMIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMAaTUYECKUI aHAJIN3, TEOpUs MHOXKECTB U Ap. I1o mepe Toro
KaK ydJaluecs: OBJIaJIeBaOT BCE Oosiee IUPOKUM MaTEMaTHUYECKUM aIIapaToM, y
HUX TIOCJIEIOBATeIbHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MAaTeMaTUYECKYI0 MOJENb PEAIBHOW CUTYyalluy, IPUMEHSTh 3HAHUS, ITOJyYCHHBIC B
Kypce «AnreOpa ¥ Hadajga MaTEMaTHUYECKOrO aHajiu3a», [Js pelleHus
CaMOCTOSITENIbHO ~ C(OPMYJIMPOBAaHHOW MaTeMaTH4YeCKOW 3ajaud, a 3aTeM
VHTEPIPETUPOBATH ITOJIYYEHHBIN pe3ysIbTaT.

CopepxarenpbHO-METOANYECKAsT JUHUA «Hucaa U BBIYMCICHHS 3aBEPILACT
¢dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS ICUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOM MIKojie. B crapmieil mkosne ocoboe BHUMaHHUE YAEIAETCS
(OpPMUPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOLUIMX B ce0s
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3alMUCU ACHCTBUTEIBHOIO YHCIA, YMEHUE
pPallMOHAJIBHO BBINOJIHATh JEUCTBUSA C HUMH, JAENaThb IPUKUAKY, OLICHMBATH
pe3ynbpTaT. OOydarompecss MOMy4YaloT HAaBBIKM MNPUOIMKEHHBIX BBIYMCICHU,
BBIMIOJIHEHUS] JIEHCTBUM C 4YHUCJIAaMM, 3allMCAaHHBIMM B CTaHAApTHOU (opme,
VCIIOJIb30BaHUs MATEMAaTUUECKUX KOHCTAHT, OLICHUBAHWS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHUS W HEPABEHCTBA» DPEANU3YETCS HA TMPOTSHKEHHH BCETrO
oOyueHHsi B CTapIIed IIKOJIe, TMOCKOJBbKY B KaXIOM pasjele MporpamMMbl
IIPEyCMOTPEHO pEUIEHHE COOTBETCTBYHONMX 3anad. OOydarommuecs OBIJIAEBAIOT
pa3IMYHBIMA METOAAMHU PELICHUs LEbIX, PAlMOHAIBHBIX, HPPalUOHAIbHBIX,
NOKAa3aTeNbHbIX, JIOTApU(PMUUECKHMX M  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lorydeHHbIe yMEeHNs UCTIONIB3YIOTCS IIPU UCCIEN0BAHUN
(GyHKLIMIA ¢ TIOMOIIBIO MPOU3BOJHOM, PEIICHUM MPUKIAIHBIX 3a/ady M 3aJad Ha
HaxXOoXJE€HWE HaumOOJbIIMX W HAUMEHBbIIMX 3HayeHUu QyHkouu. JlaHHas
coJepKaTeNbHasl JIMHUS BKJIIOYaeT B ce0s Takke (opMHpOBaHHE YMEHUH
BBIMOJHATh pacdy€Tbl 1Mo ¢opMysiaM, MpeoOpa3oBaHUsl IEJbIX, PalUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, A TAK)XKE BBIPAKEHUU,



COJIEpKalllNX CTENEeHU U Jorapudmbl. braronaps uzyueHuto anreOpandecKkoro
MaTepuasa MpOUCXOUT AalIbHEHIIIee Pa3BUTHE AITOPUTMUUECKOTO U aOCTPAKTHOTO
MBIIJICHUS yYaluxcs, (QOPMUPYIOTCS HABBIKM JEAYKTHUBHBIX PaCCyKJICHUM,
paboThl C CHUMBOJIbHBIMU (OpMamMH, TMpPEACTaBICHUS 3aKOHOMEPHOCTEH H
3aBUCUMOCTEH B BUJIE pABEHCTB U HEPABEHCTB. Asre0pa npeaiaraet 3ppexkTuBHbIC
WHCTPYMEHTBI I PEHIEHUS MPAKTUYECKHMX M €CTECTBEHHO-HAYUYHBIX 3ajady,
HarJIAIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxxarenbHo-MeToAMYecKass JMHUA «DyHKIMM U TpaQuKU» TECHO
NEPeruIeTaeTCs ¢ PYruMu JIUHUSIMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33J1aET
MOCJIEAOBATEIBHOCTh U3YyUEHUS MaTepruana. M3yueHue CTEneHHOM, ITOKa3aTeIbHON,
Jgorapu(pMUUECKO U TPUTOHOMETPUUYECKUX (PYHKIMIA, MX CBOMCTB U TpaduKOB,
UCTOJIb30BaHue QYHKIUHN 7S pelIeHus 3a7a4 U3 APYyrux YUYeOHbIX MPEAMETOB U
peanbHOM KM3HM TECHO CBSA3aHO KaK C MaTeMaTHYEeCKMM aHAIU30M, TaK U C
pelieHueM ypaBHEHMM U HepaBeHCTB. [Ipu 3ToM OoJblloe BHUMaHHUE YIENSETCS
(GbopMUPOBAHUIO YMEHUS BhIpakaTh (POpMyIaMHu 3aBUCUMOCTH MEXAY Pa3IMYHbIMU
BEJIMYMHAMH, UCCIEN0BaTh MOJy4YeHHbIe (DYHKIHUU, CTPOUTh UX TpaduKu.
Matepuai 3Toil coaepKaTeIbHON JIMHUM HALIEJIEH Ha Pa3BUTHE YMEHHI U HaBBIKOB,
MO3BOJISIONIMX BBIPAXKaTh 3aBUCUMOCTH MEX1y BeITMUYMHAMU B pa3nudyHoi popme:
aHaJTUTUYECKOMW, rpaduueckoil u cioBecHoW. Ero wusydenume crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1uH, UCII0JIb30BaHUIO aHAJIOTU.

CopepxxarenpHas nuHUs «Hauana maremaTudeckoro aHaiivza» IMO3BOJSET
CYLIECTBEHHO PaCIIMPUTh KPyr KaK MaTEMaTHYECKHX, TaK M MPUKIAIHBIX 3ajad,
JIOCTYIIHBIX 00YYaroIUMCsl, Y KOTOPBIX MOSIBIISETCS BO3MOXKHOCTh UCCIEA0BATh U
CTPOUTH rpa@uKu GyHKIUHN, ONPENEIITh X HAHOONbIINE 1 HAUMEHbIITUE 3HAUCHHUS,
BBIUUCIATH Momaan (Guryp u oOBEMBI TEN, HAXOAUTb CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHas conepiKaTesbHas JIMHHUS OTKPBIBAET HOBBIE BO3MOXKHOCTHU
IIOCTPOEHUSI MaTEMaTUYECKUX MOJEJIEH pEAJbHBIX CUTyalluil, HaXOXKICHUS
HAWJIY4lIIEro PelieHHs B MPUKIAJHBIX, B TOM YHCII€ COUATbHO-3KOHOMUYECKUX,
3alayaXx. 3HAKOMCTBO C OCHOBaMHM MAaTEMAaTHYECKOIO aHaiau3a CHoCOOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (POPMaTHLHO-JIOTHYECKOTO W KPEaTHUBHOTO MBITTUICHHSI,
(bopMUPOBAHNIO YMEHUH paclio3HaBaTh NPOSBICHUS 3aKOHOB MATEMAaTUKU B HayKe,
TEXHUKE U HUcKyccTBe. OOydaromuecss Y3HAIOT O BBIJAIOLIUXCS pe3ysbTarax,
MOJIYYEHHBIX B XOJI€ PA3BUTHSI MATEMATUKU KaK HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeTOMYECKast TMHUA « MHOXeCTBa U JIOTUKa» B OCHOBHOM
NOCBSILLIEHA  JJIEMEHTAaM  TEOPHUM  MHOXECTB. | €0pPETHKO-MHOKECTBEHHbBIE
IIPEACTABICHNS NPOHU3BIBAIOT BECh KypC LIKOJIBHOW MAaT€MaTHKU W IPEUIararoT
Hanbosee YHUBEPCATBHBIN A3bIK, 00BEIUHSIIONINI BCE pa3/Iesibl MAaTEMATUKH U €€
NPWIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MATEeMaTHUYECKUE AMCIUIUIMHBI B €IHHOE



uenoe. [lo3ToMy BaXHO JaTh BO3MOKHOCTH IIKOJIBHUKY MOHHMAaTh TE€OPETHUKO-
MHOYKECTBEHHBIN $I3bIK COBPEMEHHON MaTEeMAaTUKU M MCIOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hadajga MaTeMaTHYECKOTO aHAIW3a» MPUCYTCTBYIOT
TaKK€ OCHOBBI MAaTEMaTUYECKOTO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAHbI
chopMHUPOBATh HABBIKM MIOCTPOCHUS MOJIETIEH PEaIbHBIX CUTYaIIU, UCCIIEOBAHUS
THX MOJIEJIEW C MOMOIIBIO amnmnapara ajreopbl U MaTeMaTUYECKOro aHajau3a |
WHTEpIIPETalNK MOJYYECHHBIX pe3yJIbTaToB. Takue 3aaHusl BIJIETEHBI B KaXKAbIA U3
pa3AeioB NporpaMMBbl, HOCKOJIBKY BECH MATEPHUAII Kypca IIUPOKO UCTIOIb3YETCS IS
pelleHNs] TPUKIAIHBIX 3a1ad. [Ipu pemieHnn pealbHBIX MPAKTHYECKHX 3adad
yyYalliecs pa3BUBAIOT HAOMIOAATENBHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAIOTHIO, 0000IIATh U KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh MO (POPMHUPOBAHMIO HABBIKOB PELICHUS MPUKIAAHBIX
3a/lady OpraHu3yeTcsi B Mpollecce M3Y4YEHHUs BCEX TeM Kypca «Airebpa W Hadana
MaTEMaTUYECKOr0 aHAIU3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4ebHOM mmaHe Ha M3y4eHHE Kypca anreOphl 1 Hadaja MaTeMaTHISCKOTO aHaIn3a
Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B HeAento B 10 kimacce u 3 yaca B HEJIEIO B
11 kimacce, Bcero 3a aBa roga o0ydenus — 170 gacos.



COIAEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

Yucaa v BBIYUCTCHUS

Pannonansubie yucna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEUHbIE  Mepuoauveckue JpoOu. ApudmeTnyeckue  oOmnepauud C
palMoHaNbHBIMH YMCIaMU, IPEOOPA30BAHUS YUCIIOBBIX BhIpakeHU. [[pumenenue
IpoOeil U MPOLEHTOB AJisl peUIeHHs] MPUKIAJHBIX 3aJad U3 pa3jIMuHbIX OTpacien
3HAHUU U PEaJbHOM KU3HHU.

JleucTBUTENBHBIE YHMCIIA. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omnepanud ¢ JeUCTBUTENbHBIMU 4YHuciaMmu. [IpubnmkEéHHbIC
BBIYMCIICHHUS], IPABUJIA OKPYTJIEHUS, IPUKUKA U OLIEHKA PE3yJIbTaTa BBIYMCICHUH.

Cremmenp ¢ menbiM  TokaszareneM. CrammaptHas (Qopma  3ammcu
JNEUCTBUTENHLHOTO uuncna. Mcmons3oBaHwe moaxonsmie  ¢GopMbl  3amucu
JNEWCTBUTEIBHBIX YHCENl JUISl PEUICHUS NMPAKTUYECKUX 3a1ad U IMPEACTABIICHUS
JTAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  JleiictBus ¢
apu(pMeTHYECKUMU KOPHAMHU HATypaIbHON CTETICHH.

CuHyC, KOCMHYC M TAaHT€HC YMCJIOBOI'O apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIIOBOTO apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXXKIECTBEHHBIE TPEOOPA3OBAHUS.

[IpeoOpazoBanme TPUTOHOMETPUUYECKUX BBIPAKCHUMU. OcHoBHBIE
TPUTOHOMETPHUUECKUE (HOPMYJIBL.

VYpaBHeHuHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemeHne HepaBeHcTBa. Meroa
UHTEPBAJIOB.

Pemenue uensix 1 IpoOHO-pAlMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nuppanoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenue TpUroHOMETpUUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMAaTHYECKUX 3a/1a4 U
3a7a4 U3 Pa3IUIHbIX 00J1acTel HayKU U peajbHOU KU3HU.

DOyHKUMU U TpaPUKH

Oyukius, crnocoObl 3amgaHus Gyskuuu. [padux  QyHkuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneneHuss 1 MHOXKECTBO 3HaueHuM (ynkuuu. Hymu QyHkumw.
[TpoMexyTKH 3HAKOMIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

CreneHHast pyHKIHUS ¢ HATypaJIbHBIM U 1IEJIbIM MTOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpadvK KOPHS 71-0il CTETICHH.



TpuroHoMmerpudeckass OKPYXKHOCTb, OIPEACIECHUE TPUTOHOMETPUUECKUX
(GYHKIUI YKMCIOBOrO apryMeHTa.

Hayajia MaTeMaTH4e€CKOI0 aHAIM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUs MTOCJIEA0BATEIBHOCTEN.
MOHOTOHHBIE IOCIIEIOBATEIBHOCTH.

Apudmernueckas 1 TeoOMeTpUIECKas Iporpeccuu. beckoneuHo yObiBaromas
reoMerpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOILIEH TeOMETpUYECKOU
nporpeccur. DopMyna CIOXKHBIX NMPOUEHTOB. MCHoyb30BaHUE MPOTPECCUU IS
pELIEHHUS peANIbHBIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTUKA

MHokecTBO, omnepauuu Haja MHoOkecTBaMu. [[uarpammbl Ditiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara g ONUCAHUS PEAbHBIX
MIPOLIECCOB U SIBJICHU, ITPU PEILICHUH 3a/1a4 U3 JIPYTUX YUYEOHBIX MPEIMETOB.

Ornpenenenue, TeopemMa, CIEACTBUE, T0KA3aTEIbCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUSA

Harypanenblie u nenbie uncna. [Ipu3Haky 1e1mMOCTH HEIbIX YHACEIL.

CreneHb ¢ paMOHAJIBHBIM ITOKa3aTeneM. CBONCTBA CTEIICHH.

Jlorapudm yucna. [lecaTuynbie U HaTypaJibHbIE JOraprupMBbI.

YpaBHeHUS U HEPABEHCTBA

[Tpeobpa3oBanue BbIpaXeHUI, COACPKAIINX JTOTAPUPMBI.

[TpeoOpa3oBanue BBIpAXKEHUI, COACPXKAIIMUX CTEMEHH C paloOHAIbHBIM
MOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckne ypaBHEHUS U HEPABEHCTRA.

CucreMbl TMHENHBIX ypaBHEHU. Pelienre npukiiaHbIX 3a1a4 ¢ TOMOILBIO
CUCTEMBI JIMHEVHBIX YPABHCHUMU.

CucreMbl M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHHI U HEPABEHCTB.

[IpuMeHenne ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHIECKUX
3a/1a4 U 3a7a4 U3 pa3InuHbIX 00JIaCTe HAYKU U PeabHOMN KU3HHU.

DOyHKUUM U TPpaduKu

Oyukius. [epuonnueckue Gynkiuu. [IpoMekyTK MOHOTOHHOCTH (DYHKITUH.
Maxkcumymbl 1 MUHUMYMBI (yHKUMU. HaunGosnbliee W HanMeHblllee 3HAUCHUE
(GyHKLIHMH HA IPOMEXKYTKE.

TpuronomeTpuyeckre PyHKIUU, UX CBOWCTBA U TpaduKH.

[TokazatenbHas u norapudmudeckas QyHKIIMN, UX CBOMCTBA U TPpaPUKH.



Hcnons3oBanue rpadukoB GyHKIUN )i pellIeHUs] ypaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (yHKUUNA [JiS HCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PELICHUU 3a]ady U3 JAPYTUX YUEOHBIX
MPEIMETOB U PEATbHOMN XKU3HU.

Hayaja MaTeMaTH4eCKOIo aHAJIN3A

HenpepoiBHbie pyHKIMN. MeToa HUHTEPBAJIOB I PEILICHUs HEPABEHCTB.

[IpousBognass QyHkiuu. ['eomerpuyeckuidi ©  (QU3HMYECKUH  CMBICTT
MIPOU3BOJHOM.

[IpousBoaHble  AleMEHTAapHbIX  (QyHKIMA.  DOpMyJIBI  HAXOXKICHUS
MIPOU3BOTHON CyMMBI, IPOU3BEICHUS M YACTHOTO (DYHKIIMIA.

[TpumeHeHne mpou3BOIHOM K UCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxieHre HanOobllero 1 HAMMEHbIIEro 3HauyeHus (PyHKIIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM Ul HAXOXKACHUS HAWIIY4llIEero pElIeHUs B
NPUKIAJHBIX 3aJa4yax, JUId ONPEACIICHUS CKOPOCTH IpoLecca, 3aJaHHOIo
bopmyoit uiu rpaduKoM.

[TepBooGpaznas. Tabnuia nepBooOpa3HbIX.

WNHrterpan, ero reoMeTrpuyeckuid ©u (Quanueckuid cMbIci. Brruncienue
uHTerpana no gpopmyne Hotorona—Jleitbuua.



IIVIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO mpenMera «MaremaTtuka» JTOKHO 00ecreuynBaTh
JIOCTHKEHUE Ha YPOBHE CpeJIHETO 00111eT0 00pa30oBaHuUs CJICIYIOMNX JUYHOCTHBIX,
MeTarpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl Y4Ye€OHOro MpeaMeTa
«MareMaTnka» XapakTepU3yrTCs:

['paxk1aHCKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON TO3UIIMH 00YYaIOIIerocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUWCKOro OOLIeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUI,
NporeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH W Tp.), YMEHHEM
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 Ha3HAUYCHUEM.

[TaTproTHyecKoe BOCIIUTAHHE:

C(pOPMUPOBAHHOCTBIO POCCUICKON IPayKIaHCKON UIEHTUUYHOCTH, YBAXKEHUS K
MIPOIIIOMY Y HACTOSILIEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOLLICHUEM K
JOCTHUKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIBI,
K HUCIOJB30BAaHUIO ITHX JOCTIXKCHHUU B JIPYTUX HayKaxX, TEXHOJIOTHAX, cepax
YKOHOMMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHHEM JTyXOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa;
c(OPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, ATHYECKOTO TOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHU HAYKH U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHMEM JINYHOTO BKJIa/la B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIETO.

DCTEeTNYECKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOLIEHWEM K MHUPY, BKJIIOYAss 3CTETUKY MaT€MAaTHYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 33/1a4, PELIEHUH, paCCYKACHUI; BOCOPUUMYHBOCTHIO
K MaT€MaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHUE:

C()OPMUPOBAHHOCTHIO YMEHHS TNPUMEHATH MaTEeMaTUUYECKHE 3HaHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 370pOBbIO (3I0pOBOE MHUTAaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHU U
OTIbIXA, peryisipHas Gu3nueckasi aKTHBHOCTD); (PM3MUECKOTO COBEPIIICHCTBOBAHNUS,
IIPU 3aHATHAX CIIOPTUBHO-03/I0POBUTENIBHON JAEATENBHOCTBIO.

TpynoBoe BOCIUTaHUE:



TOTOBHOCTBIO K TPYyAy, OCO3HAHHMEM IIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHOW  JESITEIIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW W €€ MPUIIOKECHHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymedt mnpodeccud W peanM30BbIBATH COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO M CIHOCOOHOCTBIO K  MaTeMaTUYeCKOMYy OO0pa3oBaHUIO U
caM000pa30BaHUIO HAa TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTeMaTUUeCKOW HaIIPaBJIEHHOCTH.

DKOJOTrMYECKOE BOCTTUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MMOHMMAHHEM BIUSHUS
COLIMAJIBHO-DKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJHOM U COLUATBLHOMN
Cpelmbl, OCO3HAaHWEM TJ00aTBbHOTO XapakTepa SKOJOTHYECKHX TMpooIieM;
OpHEHTalliel Ha TPUMEHEHUE MAaTeMaTHYECKUX 3HAHWUW I PEIICHHs 3a7ad B
00JIaCTH OKpPYXKaIoIlel Cpeibl, IUNTAHUPOBAHUSI IOCTYIIKOB U OI[EHKHU UX BO3MOMXHBIX
TOCJIEACTBUN JISI OKPYKAKOILIEHU CPEIBI.

[{leHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKH W  OOIIECTBEHHON TMPaKTUKH, MOHUMaHUEM
MaTEMaTUYeCKOM HayKH Kak cdepbl YeIOBEYECKOW esITeNIbHOCTH, HTaloB €&
pPa3BUTUST ¥ 3HAYUMOCTH Ui Pa3BUTHS [UBUIM3ALUU, OBJIAJACHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTUYeCKOW KYJIbTypOH KaK CPEJACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOCKTHYIO M HCCIEIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMSI MPOTPaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEpCATbHBIMHU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeusMuU, YHUBEPCATbHbIMU Pe2YISIMUSHBIMU OeUCMBUIMU.

1)  Vuusepcanvuvie  nosmasamenvuwvle  Oeticmeus,  obecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaAWUxXcs (0c8oeHue
Memooo8  NO3HAHUA  OKpYJcaowe2o  Mupa,  NpuMeHeHue  J102UYecKux,
uccnedosamenbCcKux onepayuil, yMeHuti pabomamsos ¢ uHgopmayueti).

ba3oBrpie nornueckue qeUCTBUS:

BBISIBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKNA MATEMAaTUYECKHUX
OOBEKTOB, TMOHSATUN, OTHOIICHUN MEXTY MOHATUAMU, (POPMYIHPOBATH
OTIpeNeICHUs]  TOHSATHUW; YCTAHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJ1accu(PUKalry, OCHOBAHUS JUIsi OOOOUIEHUSI M CpPAaBHEHMs, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3A;



« BOCIpPUHUMATH, (HOpPMYyJIHpPOBaTH U  MPEOOPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTENbHbIE U OTpULIATENbHbIE, €AMHUYHBIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;

« BBUIBIIATH ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
NpOTUBOpeYNss B (aKkTaxX, NaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;
npeayiaraTh KpUTEPHUH JIJISl BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYUHIA;

+ JIeNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETyKTUBHBIX U
WHIYKTHUBHBIX YMO3AKJIFOUEHUN, YMO3AKIIOUEHHAN 110 aHAJIOTUU;

+  TPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKICHUM (IIPSIMBIE U OT IPOTUBHOTO), BHICTPANBATh apTyMEHTALIUIO,
IPUBOJIUTH TMPHUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS Y BBIBOJIBL;

« BBIOMpaTh cHoOCOO pelieHuss yuyeOHOM 3ajauM (CpaBHUBATH HECKOJBKO
BApUAHTOB peEUIeHUs, BBHIOMpaTh Haubonee MOAXOAAIMMN ¢ y4€ToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBbie uccneaoBaTenbCKue AeMCTBUS:

+  HCMOJb30BaTh BOIPOCHI KaK HMCCIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIKE MPOTUBOpEUrE, MpoOIemy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHoe, (opMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

+  TPOBOJAUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
O0BbEKTa, SIBJICHUSA, TNPOLECCA, BBIABICHUIO 3aBUCHUMOCTEM MEXAy
00BEKTaMHU, SIBJICHUSIMU, TIPOLIECCAMH;

+  CaMOCTOSITENBHO (hOPMYIUPOBATH 0OOOIICHHS ¥ BBIBOJIBI IO PE3yIbTaTaM
NPOBEAEHHOTO HAOIOIEHUS, UCCIEIOBAHMUs, OIEHUBATH JIOCTOBEPHOCTH
HOJTyYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U 000OLICHMI];

+ TPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCA, a TaKXKE BbIABUIATH
MPEIMOJIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaGota ¢ nuadopmanmeii:

+  BBIABIATH JeUIUTH HHOOPMAITUH, JTAHHBIX, HCOOXOIUMBIX JIJIsT OTBETAa HA
BONPOC U JUIsl pELICHUs 3a/1a4H;

- BbIOMpaTh UWHQOpPMAIMIO U3  HCTOYHUKOB  DPA3JIMYHBIX  THUIIOB,
aHaAM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB ¥ OPM MPEICTABICHNUS;

+  CTPYKTYpUpOBaTh HH(GOPMAITUIO, IPEACTABISTH €€ B pa3INUHbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

.+ OIICHUBATH HaAEKHOCTD uHbopMaluu 1o CaMOCTOSITENIbHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.



2)

Vuueepcanouvie  KomMMynukamuenvle Oelicmsus,  obecneduusaom

CPOPMUPOBAHHOCb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.
OO0uieHue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEISIMU OOIIEHUSI; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PECHUS
B YCTHBIX U IMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUSI IO X0y PELICHUS
3a71a4i, KOMMEHTUPOBATh NIOJIyYEHHBIN PE3YJIbTAT;

B X0/J1e 00CYXIEHUS 3a]1aBaTh BOMPOCHI [0 CYIIECTBY 00CYX AAEMOU TEMBI,
poOJIeMBbI, pEIIaeMOi 3a/1a4u, BEICKAa3bIBaTh U/IEH, HAlLIEJIEHHbIE HAa MIOUCK
pELICHUsI; COMOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSMH JIPYTUX
YYaCTHHKOB JHAJIOTa, OOHAPY)XMBATh PA3NTHYUE W CXOACTBO IO3HIINI; B
KOPPEKTHOU opMe (HopMyIUpOBaTH PA3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3YyJAbTAaThl  PEIICHWS  3aJayd,  OJKCIEPUMEHTA,
UCCJIeI0BAHMS, POEKTA; CAMOCTOSITEIHLHO BHIOMPaTh (POPMAT BBHICTYIUICHUS
C yu€ToM 3aj1a4 MPE3CHTAINN U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyAHUYECTBO:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIANBUY ATbHON
paboThl TIpHU pelIeHUU Y4eOHBIX 3a7ad; MPUHUMATH IIEJIb COBMECTHOMN
JEATENIbHOCTH, IUTAHUPOBATh  OpPTaHU3aIlMI0O COBMECTHOW  paboTHI,
pacnpenensiatb BHUIbI pabOT, JOrOBapUBAThHCS, OOCYXKIaTh MpOILECC U
pe3yabTaT paboThI; 0000IaTh MHEHUS HECKOJIBKHUX JIIOJICH;

y4acCTBOBATh B I'PYIIMOBBIX (popMax paboThl (00CYykIeHHUS, 0OMEH MHEHHI,
«MO3TOBbIE€ WITYPMbD» W UHBIE); BBINOJIHATH CBOIO 4YacTh paOOThl U
KOOPIMHHUPOBATH CBOU JCHCTBHS C IPYTUMH YJICHAMH KOMaH/IbI; OIICHHBATH
KaueCTBO CBOEr0 BKJIajga B OOMMA MPOAYKT TIO KPUTEPHSIM,
chOpMyTUPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmaus, obecnedusarom Gopmuposarue

CMBLCIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS JIUYHOCIU.
Camoopranuzanus:

COCTAaBJIATH IJIaH, AJITOPUTM PCIICHUA 3a1a4H, BBI6I/IpaTB croco0 PCUICHUA C

Y4ETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(MOpMAITUH.
CaMOKOHTPOJIb:

BJIa/JIeTh HABBIKAMH TIO3HABATENbHOM pediiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yJibTaTa
peLIeHNs] MAaTEMAaTUYECKOH 3a/1a4H;



*  OPEABUAECTH TPYAHOCTHU, KOTOPBIE MOTYT BOSHUKHYTH IPU PEIICHUN 3a]1a4H,
BHOCUTh KOPPEKTHUBBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBHCTB,
JAHHBIX, HAWJIEHHBIX OMMOOK, BBISIBIICHHBIX TPYIHOCTEH;

+ OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa MM U YCIOBHUSIM, OOBICHITH
MPUYUHBI TOCTH)KEHUSI WM HEIOCTHXKEHUSI PE3YJbTATOB JEATEIBHOCTH,
HAXOJIUTh OMIMOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IbTATDBI

OcBoenue yueOHOTO Kypca « Anrebpa u Hayalla MaTeMaTUIeCKOTO aHAIN3a)
Ha ypOBHE CpeaHero oOiiero oOpa3oBaHUs JTOJDKHO OOECIeurBaTh JOCTHXKCHUE
CJIETYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

10 KITACC

Yucaa v BBIYUCTCHUS

OnepupoBaTh MOHATHSAMH: PALMOHAIBHOE U ACHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JIECATUYHAs JPOOb, TPOLICHTHI.

BoimonHsaTh  apudMeTUYECKHE ~ ONepalud € paldOHAJIBHBIMH |
JICVUCTBUTEIbHBIMU YUCIIAMM.

BrImotHSITE pUOIMKEHHBIC BRIYUCIICHUS, UCTIONB3YS MPABUIIA OKPYTIICHUS,
JeNaTh MPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM.

OnepupoBaTh MOHATUSIMU: CTENEHb C LENbIM TMOKAa3aTENEM; CTaHIapTHas
dbopma 3amMcu JACUCTBUTENBHOTO YKCIA, KOPEHb HAaTypalbHOM CTENEeHHU;
UCIIOJI30BaTh MOIXOAIIYI0 (POPMY 3aMucy AEMCTBUTEIBHBIX YUCEN JIJIS PEIICHHS
IIPAKTUYECKUX 3a1a4 U NPEICTABICHUS JaHHbIX.

OrneprpoBaTh NOHIATUSMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIIIA;
UCIOJIb30BaTh 3aIlMCh IPOU3BOJIBHOTO yIila Uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTth MNOHATUSMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palLMOHaJIbHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE
YPaBHEHUE;

Breinonuate npeoOpa3oBaHuss TPUTOHOMETPUUECKUX BBIPAXKEHUM U pelIaTh
TPUTOHOMETPUUECKHUE YPABHEHUSI.

BrITIONTHATE peoOpa3oBaHUs IMENBIX, PAMOHAIBHBIX W HPPAMOHATBHBIX
BBIPAKECHUN U PEIIATh OCHOBHBIE THUIIBI LIENBIX, PALIMOHATIBHBIX U UPPALIMOHAIIBHBIX
YPABHEHUU U HEPABEHCTB.

[IpumeHITh ypaBHEHHUS M HEPABEHCTBA JIJIS1 PEIICHUS MAaTEMaTUUECKUX 3a7a4
W 3a]1a4 U3 Pa3IuvHbIX 00JacTell HAYKU U peallbHOM KU3HU.



MonenupoBaTh peajbHble CHUTyallud Ha S3bIKE€ auredpbl, COCTABIATH
BBIPQXXEHUS, YpPAaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJauyM, HCCIEAOBAThH
NOCTPOEHHBIE MOJIEJNIU C UCTOJIb30BAaHUEM amrapaTa ajareOphl.

DyHKUUM U TpaduKu

OnepupoBath MOHATUAMH: (PYHKIUS, CHOCOOBI 3alaHusl (PYHKIUHU, 00IaCTb
OTIpEJICTICHUS] M MHOXKECTBO 3HauYeHW (PyHKIMHU, Tpaduk (GYHKIHUUA, B3aUMHO
oOpaTHbIe (PYHKIIHH.

OmnepupoBaTh MOHATHUAMU: YETHOCTh U HEYETHOCTH (DYHKITNH, HYJIA (QYHKIINH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBaTh rpaduku QYHKIIANA 711 peIIeHUs YPaBHEHUH.

CtpoutTs W 4MTaTh TpadUKH JUHEHMHOW (PYHKIIMH, KBaJpaTHUYHON (yHKIIUH,
CTETIEHHOMN (PYHKIIHH C LEJIbIM TTOKa3aTEJIEM.

Wcnonp3oBate rpaduku (QyHKIMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCHUMOCTEN TpU PELIEHUM 3aJad W3 JPYIMX Y4YEOHBIX IPEAMETOB U pEalbHON
KU3HU; BbIpaXxaTh POpMYJIaMU 3aBUCUMOCTH MEXKIY BETUYMHAMHU.

Hauyana maTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MNOHATUSAMM: TOCIEAOBATEIbHOCTh, apupMeTHieckKas u
reoMeTpUYEeCcKas POrpeccuu.

OmnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBAaWOIIAs TI€OMETpUYECcKas
nporpeccusi, cyMMa 6€CKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKOM MPOTPECCHH.

3amaBaTh MOCNEAOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIEI0BATENIBHOCTEN U IPOIPECCUI 1JIsl PEILICHUS
peasIbHBIX 3a/1a4 MPUKIIAJAHOTO XapakTepa.

MHoskecTBa M JIOTMKA

OmnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTMIEpalliy Ha/l MHOXKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart JJIsi OMMMCAHUS PeabHbBIX
IPOLIECCOB U SIBJICHUH, NIPU PELIECHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

OnepupoBaTb  NOHATUSAMM:  OINpEACIICHUE,  TEOopeMa,  CJEJICTBUE,
JI0Ka3aTeIbCTBO.

11 KITACC

Yucaa v BBIYUCTCHUS

OnepupoBaTh MOHATUSAMH: HATypaJbHOE, I€J0€ YHCIO; HCHO0JIb30BATh
IIPU3HAKHU JICIMMOCTH LIEJIBIX YHCEII, PA3JI0KEHHUE YKCIIa HA POCTHIE MHOXKUTEIIN
JUISL pELLICHUs 3a/1a4.

OnepupoBaTh NOHATHEM: CTENECHb C PAIMOHAIBLHBIM MOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMHU: JIorapudM YuCIa, JCCATUYHBIE U HATypaJibHbIC
JorapupMsl.

YpaBHeHUS U HEPABEHCTBA



[TpumensTh CBOIicTBa cTenmeHM i NpeoOpa3oBaHUS  BBIPAKEHUMH;
ONEPUPOBATh MOHATUAMM: IOKA3aTEIbHOE YPAaBHEHUME M HEPABEHCTBO; pPEIIATh
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHUsl BBIPDAKEHUH, COAEpXKAIIUX JIOTapU(PMBL;
ONEpUPOBATh MOHATUSAMU: JOrapu(PMHUUECKOE YPABHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JJOTApU(PMUUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxomute pemenns npocTenimnx TpUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMH: CHUCTEMA JMHEWHBIX YPABHEHUU U €€ PEIICHUE;
MCIIOJIB30BaTh CUCTEMY JINHEWHBIX YPABHEHUM IS PEILICHUS IIPAKTUYECKUX 3a4a4.

HaxoguTs pemieHus npoCTEUMIINX CUCTEM U COBOKYITHOCTEW pPallMOHAIBHBIX
YPABHEHHU U HEPABEHCTB.

MonenupoBaTh peajbHble CHUTyallud Ha S3bIKE€ anredpbl, COCTABIATH
BBIDAKCHMSI, YpPAaBHEHUS, HEPABEHCTBA M CUCTEMBl II0 YCIOBHIO 3a/ayH,
UCCIIE0BATh IOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM alapara ajareopsl.

DyHKIUN U TPaPUKH

OnepupoBaTh MNOHATHSAMH: TEpHOAUYECKass  (PyHKIMA, MOPOMEXKYTKU
MOHOTOHHOCTH ()YHKLHH, TOYKH OHKCTpeMyMa (YyHKIMHM, HauOoJbliee U
HauMEHbIlIEe 3HAYCHHUS (QYHKIUM HaA MPOMEKYTKE; HCIOJIb30BaTh MX JJIs
UCCIIEIOBaHUs (PYHKIINH, 3alaHHOMN rpa@uKOM.

OmnepupoBaTh MOHATHSIMH: T'paHKU MOKa3aTeNbHOM, JorapudMuyueckoil u
TPUTOHOMETPHUECKUX (PYHKIIHI; N300paXkaTh UX HA KOOPAMHATHOM MJIOCKOCTH U
VCIIOJIB30BATh I PEUICHUS] YPAaBHEHUM U HEPABEHCTB.

N300paxaTh HaA KOOPAMHATHON IJIOCKOCTH rpauKy TUHEWHBIX YPaBHEHUN U
VCIIOJIB30BAaTh UX JUIS PELICHUs CUCTEMBI IMHENHBIX YPAaBHEHUM.

Hcnonp3oBaTh Tpaduku (QYHKIUN IS HUCCICTOBAHUS TMPOIECCOB M
3aBHCHUMOCTEH U3 IPYTUX YUEOHBIX JUCIIUTLINH.

Hayajia MaTeMaTH4eCKOIo aHAJIN3A

OmnepupoBaTh NOHATUAMU: HETIPEpbIBHASA (DYHKLHNS; TPOU3BOIHAS (DYHKIUY;
UCIOJIb30BaTh TEOMETPUUECKUNA U (PU3NYECKUI CMBICI MPOU3BOIHOM ISl PEIICHUS
3az1ad.

HaxoauTs npou3BOAHbIE 3JIEMEHTAPHBIX (QYHKIUH, BBIYUCIATH TPOU3BOTHBIC
CYMMBI, IPOU3BEACHHUS], YACTHOT'O (DYHKLIUH.

Hcnonp30BaTh NPOM3BOJHYIO 711 UCCIAEAOBAHUS (DYHKIIMA HA MOHOTOHHOCTb
¥ DKCTPEMYMBbI, IPUMEHATH PE3yJIbTAThl UCCIETIOBAHUS K TOCTPOCHHUIO TPA(PHUKOB.

Hcnonp30BaTh NMPOWM3BOAHYIO ISl HAXOXKIAEHUS HAWIYUIIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YUCJIE COLMAIIbHO-OKOHOMHUYECKUX, 3a1a4ax.

OnepupoBaTh MOHATUSIMU: TEPBOOOpa3Has U  HHTErpaji; IMOHUMATh
TEOMETPUUYECKHUIN 1 PU3UUECKHUI CMBICT MHTETpaa.



Haxoauts nepBooOpasHbIe AIeMEeHTapHBIX (PYHKIINH; BBIYUCISATH HHTETPAI IO
dopmyne Herorona—Jleitbnuua.

Pemate mpukiamHbpie 3a7a4i, B TOM YHCIE COIHMAIbHO-DKOHOMHUYECKOTO U
(u3HUECKOTO XapakTepa, CPeICTBAMU MaTEMAaTHIECKOTO aHAJIH3a.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KITACC
KoaunyecTBo yacos
Ne HaumeHoBaHMe pa3/iesioB U TeM
Konrpoabusie | IIpakTny
n/n NMPOorpaMMbl Bceero
padoThI padoTsbI
MHokecTBa palliOHAIBHBIX U
1 JNEHCTBUTEIBHBIX yucel. PanroHansHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
) @Oynkiun 1 rpaguku. CTeneHs ¢ LeabiM 6
IIOKa3aTesneM
3 ApudmeTnueckuil KOpeHb N—OH CTETEHHU. 13 1
WppanmonanpHble ypaBHEHUS U HEPABEHCTBA
DopMyiibl
4 Tpuronomerpun. Tpuronomerpudeckne 22 1
ypaBHEHHUS
5 [TocnenoBaTenbHOCTH U POTPECCUA 5
6 IToBTOpenue, o6001IeHNE, CUCTEMaTH3alus 3 |
3HAHUMN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KUIIACC

KoanuyecTBo 4acos

Ne HaumenoBanue pa3ieoB U TeM
Konrtpoabubie | IlpakTue
n/n NMPOrpamMMbl Beero
padoThI padoTsbI
CreneHb ¢ pallMOHAIBHBIM [TOKA3aTEIIEM.
1 [TokazatenpHas ¢pynkums. [TokazaTenpHbIC 12 1
YpaBHEHHUS U HEPAaBEHCTBA
Jlorapudmuueckast GyHKITHS.
2 Jlorapudmuyeckue ypaBHEHHUS U 12
HEpPaBEHCTBA
Tpuronomerpuueckue QyHKIUN U UX
3 rpaduku. TpuroHomeTpuyeckue 9 1
HEPaBEHCTBA
4 [IpousBognas. IIpumeHenne Nponu3BOIHON 24 1
5 WHTerpai u ero npuMeHeHus 9
6 Cucremsl ypaBHeHUN 12 1
7 HarypainbHble u 1ieble yncia 6
2 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIIS 13 )
3HAHUU
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
KoJsun4yecTBo 4acoB
Ne Jdan
Tema ypoka Koutpoabubie IlpakTuueckue
n/n Bceero usy
padoThI padoTsbI

MHOKECTBO, OIepaIiy Hal
MHO>KeCTBaMU. J[narpaMMel
Ditnepa—Benna

ParmonansHbIE YKCIa.
OOBIKHOBEHHBIE U JIECATHYHBIE
JpOOH, TIPOIIEHTHI, 0ECKOHECYHBIC
MEePUOIUYECKHUE TPOOH

Apudmernueckue oneparuu ¢
palMOHAIBHBIMU YUCIIAMU,
npeoOpa30BaHus YUCIOBBIX
BBIPAKCHUU

[TpumeHenne npoOeii 1 MPOLIEHTOB
JUISL PEILICHUS IPUKJIAJHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUHN U
peanbHON KU3HU

[Tpumenenue npoOeit ¥ MPOLIEHTOB
JUISl pEILIEHUS] IPUKIIAHBIX 3a/1a4 U3
pa3IMYHBIX OTpACiIC 3HAHUU U
peanbHON KU3HU




JleficTBUTENbHBIC YUCTA.

PannonanbHbIe U UppAIIIOHATIEHBIE

qucia

Apudmernueckue oneparyu ¢
JeHCTBUTEIILHBIMU YHCIIAMHU

[TpuOnxE€HHBIE BEIYUCIICHMUS,
IpaBuiia OKPYIJICHHUs, IPUKUJIKA U
OLICHKA Pe3yJIbTaTa BbIYUCICHHI

ToxaecTBa U TOKIAECTBEHHbBIE
npeoOpazoBaHus

10

11

YpaBHeHHE, KOPEHb ypaBHEHUS

HepaseHctBo, pemienue
HEpaBEHCTBA

12

Mertoa nHTEpBAJIOB

13

Pemenue nensix u 1poOHO-
panMoOHAIBHBIX YPABHCHHUH 1
HEPABCHCTB

14

KonTponbHas pabota 1o teme
"MHOXeCTBa PallMOHAIILHBIX U
JEHCTBUTEILHBIX YHCEI.
PanmonansHbIe ypaBHEHUS U
HEpaBEHCTB"

15

DyHKIHKA, CTTIOCOOBI 3aJaHuUs
¢byukun. Bzaumuo oOpatHbie
byHKIMHA




16

I'padux pynkiun. Obmactb
orpeziesieHUs] 1 MHOXKECTBO
3HaueHui pynkiuu. Hynu
byuxun. [IpomexyTku
3HaKOIIOCTOSHCTBA

17

18

Yéraple 1 HEYETHBIC (DYHKITUH

CrermneHs C eTbIM MTOKa3aTeIeM.
CrangaptHas ¢hopMma 3arucu
JEHCTBUTENHHOTO YUCIIA

19

Hcnonap3oBanne moaxoasamei
(bOpMBI 3aMKUCH TEHCTBUTEIBHBIX
YUCEJ JUISl peIISHUS TPAKTHYECKUX
3a/1a4 ¥ TPEICTABIICHUS JTaHHBIX

20

CrenenHas pyHKIMS C
HaTYPaJIbHBIM U LIETbIM
noka3areneM. E€ cBoiicTBa u rpaduk

21

22

Apudmernuecknii KOpeHb
HaTypajabHOMN CTEIECHU
Apudmernueckuit KOpeHb
HaTypaJbHOH CTeNeHn

23

CaoticTBa apu(METHICCKOTO KOPHS
HaTypajabHON CTEIECHU

24

CaoiicTBa apu(MeTHIeCKOro KOPHs
HaTypaJdbHON CTEIEHU

25

CaoiicTBa apu(hMETHUECKOTO KOPHS
HaTypaJbHOH CTeNeHU




HeiicTBus ¢ apudMeTnuecKkumMu

26 KOPHSIMU N—OU CTENIEHU

7 JeiicTBus ¢ apudMeTnaecKkumMu
KOPHSMU N—OW CTENEHU

73 JeticTBus ¢ apupMeTUIECKUMHU
KOPHSIMU N—OM CTENEHU

29 JeiicTBus ¢ apudMeTnuaecKkumMu
KOPHSIMHM N—OH CTENECHU

30 HeiicTBus ¢ apudMeTnaeckumMu
KOPHSMU N—OW CTENEHU

31 Pemenne nppanmoHaabHbIX
YPaBHEHUI U HEPABEHCTB

1 Pewenne nppanvoHanbHbIX
YpPaBHEHUH U HEPABEHCTB

1 Pemenne nppanvoHanbHbIX
YpaBHEHUH U HEPABEHCTB

14 Pemenne nppanmoHanbHbIX
YPaBHEHUI U HEPABEHCTB

35 Pemenne nppanvoHanbHbIX
YpaBHEHUH U HEPABEHCTB

36 CgoiicTBa u rpaduk KOpHs n-oif
CTENEeHU

37 CgoiicTBa u rpaduk KOpHS n-oif
CTETICHU
KonTponbhas pabota o teme

18 "ApudmeTrueckuil KOpeHb n—oi

creneHu. MppannonanbHele
YpaBHEHUs U HEpaBeHCTBA"




CuHyc, KOCUHYC U TaHT€HC

39 YHCIIOBOTO apryMeHTa

40 CuHyc, KOCUHYC 1 TaHT€HC
YHCIOBOTO apryMeHTa

A1 ApKCUHYC, apKKOCUHYC U
apKTaHT'€HC YMCIIOBOIO apryMeHTa

47 ApKCUHYC, apKKOCUHYC 1
ApKTaHT'€HC YMCIIOBOIO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

43 orpeziesIeHue TPUTOHOMETPHUUECKHUX
(YHKLNI YUCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

44 ofpeJielIeHue TPUrOHOMETPUUYECKUX
(YHKIMI YUCIOBOrO apryMeHTa

45 OCHOBHbBIE TPUTOHOMETPUUECKUE
dbopMyIibI

46 OCHOBHBIE TPUTOHOMETPHUYIECKUE
bopMyJibL

47 OCHOBHbBIE TPUTOHOMETPUUECKUE
(bopMyIibI

48 OCHOBHbBIE TPUTOHOMETPUUECKUE
bopmyb

49 [IpeoOpazoBanue
TPUTOHOMETPUIECKHUX BBIPAKCHUN

50 [TpeoGpa3oBanue
TPUTOHOMETPUYECKHUX BBIPAKEHUN

51 [TpeoGpa3zoBanue

TPUTOHOMCTPUICCKUX BBIpa)KeHI/Iﬁ




52

[Ipeobpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH

53

54

[IpeobpaszoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN

Pemennie TpuroHoMeTpUYECKUX
ypaBHEHUH

55

PewieHne TpUroHOMETpUYECKUX
ypaBHEHUN

56

57

Pemenne TpuroHoMETpUYECKUX
ypaBHEHUU

Pemienne TpuroHoMeTpUYECKUX
ypaBHEHUH

58

Pemenne TpuroHOMETpUYECKUX
ypaBHEHUU

59

60

61

Pemrenne TpuroHOMETpUYECKUX
ypaBHEHUH

0000ueHue 1o Temam "OCHOBHBIE
TPUTOHOMETpUYECKHE (HOPMYJIbI.
TpuronoMeTpuuecKre ypaBHeHus"

KonTponbhas padota no teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus'"/Bcepoccuiickas
npoBepoyHas pabora

62

Htorosast koHTpoJbHas pabora /
Bcepoccuiickas npoBepodHast
pabora




63

O0001menue, cucTeMaTH3aIIH
3HAHWH 3a Kypc alnreOpbl 1 Havasl
MaTemMaTtudeckoro aHammsa 10
Kjacca

64

Apudmernueckas u
reoMeTpHYEecKasi POrPECCHH.
Hcnonp3oBanme nporpeccuu s
peLIeHUs peabHBIX 3aa4
NPUKIIAIHOTO XapakTepa

65

beckoneuno yObIBaromas
TeOMETPHYECKAs IIPOTPECCHSL.
Cymma 6eckoHeuHO yObIBaroIeit
reOMETPUYECKON TPOrPECCUH

66

dopmyna CIOKHBIX MTPOLEHTOB

67

68

d)opMyna CJIOKHBIX ITPOLICHTOB

O0001enne, cuCTeEMaTH3aIH
3HAHUU 32 Kypc aiareOpbl U Havyal
MaTemMaTtudeckoro aHaimmsza 10
Kjacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KUIIACC

KoanuyecTBo yacosB

Ne Jan
Tema ypoka Kontpoabuble | IlpakTudeckue
n/n Bcero u3y
padoThI padoThI
| Crenens ¢ paoHaIbHBIM |
IIOKa3aresnem
2 CBoiicTBa cTeIeHU 1
3 IIpeoOpa3oBaHue BbIpaXKEHUH, |
COJIEpKalIuX PAllMOHAJIBHBIE CTEIIEHU
4 [IpeoOpazoBaHue BBIPAKCHHIA, !
CoJIeprKalliX pallMOHAJIbHbIE CTENIEHU
5 IIpeoOpa3oBaHue BbIpaXKEHUH, |
CoJIeprKaliX pallMOHAJIbHBIE CTENIEHU
6 IlokazarenbHble ypaBHEHUS U |
HEpaBEHCTBA
7 [TokazarenbHble ypaBHEHUS U !
HEpaBEHCTBa
2 IlokazarenbHble ypaBHEHUS U |
HEpaBEHCTBA
9 IlokazarenbHble ypaBHEHUS U 1
HEpaBEHCTBA
10 [TokazaTenbHbIE ypaBHEHUS U |
HEpaBEeHCTBa
1 IToka3zarenbHas (pyHKIMSA, €€ CBOWCTBA 1

u rpaduk




Konrponpnas pabora no reme
"Crenens ¢ palioOHaIbHBIM

12 nokasareneM. [TokazarenbHas
¢yskuus. [lokazarenbHble ypaBHEHUS
Y HepaBeHCTBA"

13 Jlorapudm vucia

14 JlecATUUHBIE U HaTypaJlbHbIE
sorapupMbl

L5 [IpeoOpa3oBanue BHIpAKECHUH,
COJIepIKAIIHX JIOTAPU(MBI

16 [IpeoOpaszoBanue BhIpaKEHUH,
COJIePIKAIIHX JIOTAPU(DMBI

17 IIpeoOpa3oBaHue BbIpaXKEHUH,
CoJIep KALMX JIOrapU(MBI

13 [IpeoOpa3oBanne BbIpaKEHUH,
COJIepIKAIIHX JIOTapU(MBI

19 Jlorapudmuyeckre ypaBHeHUs U
HEpaBEHCTBA

20 Jlorapudmuyeckue ypaBHeHUs U
HEpaBEHCTBA

21 Jlorapudmuyeckre ypaBHEHUS U
HEpaBeHCTBa

” Jlorapudmuyeckue ypaBHeHUS U
HEpaBEHCTBA

” Jlorapupmuyeckas GpyHKIus, €€

CBOMCTBA U rpaduk




24

Jlorapudmuueckast QyHKIHS, €&
CBOICTBa U Tpaduk

25

26

Tpuronomerpuueckue QpyHKIUH, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GpyHKIUH, UX
CBOICTBa U TpaduKu

27

Tpuronomerpuueckue QpyHKIUH, UX
CBOMCTBA U rpaduKu

28

29

Tpuronomerpudeckue QpyHKIUH, UX
CBOWCTBA U TpapuKu

[Tpumeps! TPUTOHOMETPHYECKUX
HEpPaBEHCTB

30

[IpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

31

32

[Iprmepsl TPUrOHOMETPUUYECKUX
HEPABEHCTB
IIprMepsl TPUrOHOMETPUUYECKUX
HEPABEHCTB

33

KonTponbhas padota no teme
"Jlorapupmuueckas GyHKIUS.
Jlorapupmuyeckne ypaBHEHUS U
HepaBeHCTBa. T puroHoMeTpuyeckue
GYHKITUN | UX

rpaduku. Tpuronomerpuyeckue
HepaBeHCTBA"

34

HenpepbiBHble QyHKITNH




MGTOI[ HUHTCPBAJIOB JIS pCHICHUA

35
HEPaBEHCTB

36 MeTo MHTEpPBAJIOB Ul PEILICHUS
HEPABEHCTB

37 [TpousBonHas GpyHKIHH

38 [TpousBonHas GpyHKIHH

39 I'eomeTprueckuii 1 pusnvecKuii
CMBICJI TPOU3BOTHOM

40 ['eomerpuyeckuii u HpU3NIECKU
CMBICJI IPOU3BOJHOM

41 [Ipon3BogHBIE dTIEMEHTAPHBIX
byHKIUH

4 ITpon3Bo/IHBIE 3JIEMEHTAPHBIX
byHKIMIA

43 [IponsBoaHas CyMMBI, IPOU3BEACHNUS,
94acTHOrO (DYyHKIMH

44 [Ipon3BoHasi CyMMBI, IPOU3BEACHNUS,
YaCTHOTO (pYHKIIHH

45 [IponsBoaHas CyMMBI, IPOU3BEACHNUS,
YaCTHOTO (PYHKIIH
[IpuMeHeHne Mpou3BOJHON K

46 UCClieIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb Y KCTPEMYMBI
[IpuMeHeHne npou3BOJHOM K

47 UCCIIeIOBaHMIO (PYHKIMH Ha

MOHOTOHHOCTB U SKCTPCMYMBEIL




48

[IpuMeHeHne Mpou3BOJHON K
Hccaea0BaHuI0 (GYHKIMN Ha
MOHOTOHHOCTH ¥ DKCTPEMYMBbI

49

[IpuMeHeHne npou3BOJHON K
HCCIIeIOBAHUIO (QYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

50

51

Haxoxnenne HanOoJIbIIETO U
HAUMCHBIICTO 3HAYCHUSL (1)YHKIII/II/I Ha
OTpe3Ke

Haxoxnenne HanOOJIbIIEr0 U

HAaMMCHBIICTO 3HAYCHUA Q)YHKHI/II/I Ha
OTPE3KE

52

Haxoxnenue HauOOJIBIIIErO U
HAaMMCHBIICTO 3HAYCHUA (bYHKI_[I/II/I Ha
OTPE3KE

53

Haxoxnenne HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA
OTpe3Ke

54

55

Haxoxnenne HanOOJIbIIIETO U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMH HA
OTpe3Ke

HaxoxneHne HanOobINero u
HAMMEHBIIIETO 3HAYCHUS (PYHKIIMU Ha
OTpe3Kke

56

[Ipumenenne nporu3BOIHOM ISt
HaXO0XJIECHUs HAWIYULIEro peLICHNs B
MPUKJIAJHBIX 3a/1a4ax, IS




OIIpe/IeNIEHHs] CKOPOCTH TIpoIiecca,
3a1aHHoTO (pOopMyIIOH MK rpaduKoM

Konrponsnas padora no reme

57 "[IponsBoanas. [Ipumenenue
MIPOU3BOAHOM"

58 [TepBooOpasnas. Tabauma
epBOOOPa3HBIX

59 [TepBooOpasnas. Tabauma
MepBOOOPA3HBIX

60 WHTerpai, reoMeTpu4ecKuii u
(bu3nUecKuii CMBICT HHTETpasia

61 WuTerpan, reomeTpudeckuii u
(buznyecKuil CMBICT UHTErpaia

2 WHTerpai, reoMeTpu4ecKuii u
(bu3nyecKuit CMBICT UHTETrpaia

63 Brruucnenune unterpana mo popmye
Herorona—Jleiouauia

64 Brruncnenue unrerpania mno gopmymne
Herorona—Jleiioauia

65 Brruucnenue unTerpana no hopmyse
Herorona—Jlelioaua

66 Brruucnenue unTerpana mo gpopmyse
Herorona—Jleiiouuia

67 CucTeMbl TUHEUHBIX YPABHEHHI

68 CucreMbl TMHEUHBIX YpaBHEHUN




69

Pemenne npukinagHbIx 3a1a4 C
ITOMOUIBIO CUCTEMBI JINHENHBIX
YpaBHEHUH

70

Pemenne nmpukinagHeIx 3a1a4 C
IIOMOILBIO CUCTEMBI JINHEWHBIX
ypaBHEHU I

71

72

73

74

75

Cucrembl U COBOKYITHOCTH LIETIBIX,
palLMOHAIBHBIX, UPPALMOHAJIbHBIX,
MOKA3aTebHBIX, JTOTapU(HMUICCKUX
YpPaBHEHUM U HEPABEHCTB

Cucrembl U COBOKYITHOCTH LIETIBIX,
palMoOHaNbHBIX, UPPALMOHAIbHBIX,
MOKA3aTeIbHBIX, JTOTapU(HMUICCKUX
YpPaBHEHUM U HEPABEHCTB

Cucrembl U COBOKYTHOCTH LETIBIX,
palroHaNbHBIX, UPPALMOHAIbHBIX,
MOKAa3aTeNbHBIX, JOTapu(HMUIECKUX
YpPaBHEHUH U HEPABEHCTB

CucteMbl U COBOKYITHOCTH LIETIBIX,
paLMOHANIBHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeNbHbIX, JOrapu(HMUIECKUX
YpPaBHEHUM U HEPABEHCTB

Hcnons3oBanue rpadukoB GyHKIUI
JUIS peIlieHus] ypaBHEHUIN U CUCTEM

76

Hcnonp3oBanue rpadukoB GyHKIUI
JUIsl PELIeHUs] YPaBHEHUH U crcTeM

77

[IpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEILIEHUIO




MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 13
pa3ianyuHbIX o0JacTel HAyKH U
peabHOM KU3HU

Konrponpnas padora mo reme

78 "NHTerpan v ero npuMeHeHusl.
Cucremsl ypaBHeHUI"

79 HatypanbHble U Lenble yncia B
3a7a4ax U3 peajbHOMN KU3HU

20 HatypanbHble u Lenble yncia B
3a/la4ax U3 peajabHON KU3HU

21 HarypanbHble u 1ienble yncia B
3a7a4ax U3 peajbHOMN KU3HU

82 [Ipu3Haky AEIUMOCTH LEIBIX YUCEIT

83 [Ipu3Haky AeTMMOCTH LENbIX YUCEI

84 [Ipu3Haky AEIUMOCTH LENBIX YUCEI

25 [ToBTOpenue, o600IIECHHE,
CUCTEMaTU3alMs 3HaHUW. Y paBHEHUs

26 [ToBTOpenwue, 0600mIEHNE,
CUCTEMAaTU3alMs 3HaHUW. Y paBHEHUS

%7 [ToBTOpenwue, 06001IIEHNE,
CUCTEMAaTU3ALMs 3HAHUN. Y paBHEHUs

28 [ToBTOpenue, 0600IIEHNE,
CUCTEMaTH3alMs 3HAaHUW. Y paBHEHUS

29 [ToBTOpenwue, 0600IEHNE,

cUucTeMaTu3alus 3HaHU. Y paBHEHUS




90

[ToBTOpenwue, 06001IIEeHNE,
cucTeMaTu3alus 3HaHU. Y paBHEHUS

91

[ToBTOpenwue, 0600IIEeHNE,
CHCTEMAaTH3aIs 3HAaHUH.
HepasenctBa

92

93

[ToBTOpeHme, 0600IICHNE,
cUCTEMaTH3alus 3HAHUM.
HepasencrBa
[ToBTOpEHME, 0000IICHHE,

CUCTEeMAaTH3allus 3HAHUH.
HepasenctBa

94

[ToBTOpenwue, 0600IIECHNE,
CUCTEMaTHU3alMs 3HaHUM.
Hepagencrtra

95

[ToBTOpenwue, 0600IIeHNE,
cucreMaTtTul3anus 3HaHI/II\/JI. CI/ICTCMI)I
YpaBHEHUU

96

97

[ToBTOpenwue, 06001IEHNE,
cucreMaTrnl3anus 3HaHI/II\/’I. CI/ICTGMI)I
YpaBHEHUU

[ToBTOpEHME, 0000IICHHE,
cucremaTusanus 3HaHui. OyHKIUU

98

[ToBTOpenue, 0600IIECHNE,
cucremaTusanus 3Hanuii. OyHKuUn

99

HroroBas koHTponbHas paboTa

100

Wrorosas koHTposibHAs paboTa




O0001enne, cuCTEMAaTH3aIIHS 3HAHUI
101 3a Kypc anreOpsl U Havya
MaTeMaTudeckoro aHammza 10-11

KJIaCCOB

O0001menne, cucTeMaTH3aMs 3HAHUI
102 3a Kypc anreOphl U Havyall
MaTeMaTudeckoro aHammza 10-11

KJIaCcCOB

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102







IMPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM [TPOTPAMMBbI

10 KUIIACC
Kon "
IIpoBepsiemble nMpeaMeTHBIE Pe3yJbTAThbl 0CBOCHHUS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI IPOrpaMMBbl cpeHero 061ero 00pa3oBaHust
pe3yJbTarTa
1 Yucna v BBIYUCICHUS
. OnepupoBarh MOHATHUAMU: PALMOHAIBHOE U JEUCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHASI U JCCSITHYHAS P00k, TIPOIICHTHI
1o BemonHaTe  apudMeTHUYecKHe Omepaldd  C  PalHOHATBHBIMU |
. JIEMCTBUTEIbHBIMU YHCIIAMU
13 BommonusaTe  npuOnMKEHHBIE  BBIYUCICHHUS, HCHONB3Ys MpaBuiIa
. OKpYIJIEHUS, 1e]aTh IPUKUAKY U OLIEHKY pe3yJibTaTa BbIYMCICHUI
OnepupoBarh NOHATHSAMU: CTEIIEHB C LIEJIbIM [T0OKa3aTeleM, CTaH1apTHAS
14 dbopMa 3anmucu 1eHCTBUTENBHOTO YKCia, KOPEHb HATypalbHON CTETEHU;
. MCIOJIB30BaTh NOAXOAAIIYI0 (OpMY 3aIMCH JEHCTBUTENbHBIX YUCEN JUIS
pelIeHus TPAKTUYECKUX 3a]a4 U NPECTaBICHUS JaHHBIX
OnepupoBarh NOHATHIMH: CHHYC, KOCUHYC U TAHT'€HC IPOU3BOJILHOTIO
1.5 yIia; WMCMOJb30BaTh 3aMUCh MPOU3BOJBHOTO yria uepe3 oOpaTHbIe
TPUTOHOMETPHUYECKUE QYyHKIIUN
2 YpaBHEHHsI 1 HEpABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
2.1 LIEJI0€, PalMOHAIBHOE, HMPPALMOHAIBHOE YpPAaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHHE
55 BreimonasaTe TIpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHUN |
' pelaTb TPUrOHOMETPUYECKUE YPABHEHUS
BoinonssaTe npeoOpazoBaHus LETbIX, palMoOHAIbHBIX u
2.3 WppalMOHATIbHBIX BBIPAXEHU M pEIIaTb OCHOBHBIE THIBI IEJbIX,
palMOHAIBHBIX U UPPAIMOHAIbHBIX YPABHEHUM U HEPABEHCTB
)4 [IpumeHsATh ypaBHEHUSI U HEPABEHCTBA JUIsl pEIICHUSI MAaTEMaTUYECKUX

3aj1a4 ¥ 3a]a4 U3 pa3IMuHBIX 00JacTell HAyKu U peabHOM KU3HU




MonenupoBaTh peallbHbIE CUTYallMd HA SI3BIKE aIreOphbl, COCTaBIATH

BbIPpa’XXCHHA, YPaBHCHUA, HCPAaBCHCTBA 110 YCJIOBUIO 3aJa4u,

23 UCCJIEI0BaTh IIOCTPOCHHBIE MOJEIM C UCIOJIb30BAaHUEM armapara
anreOpsI

3 OyHKIUU U TpaduKu
OnepupoBarh MOHATUSAMHU: (QYHKIMS, CIOCOOBI 3amaHus (GYHKIHH,

3.1 001acTh OMNpeNeNeHusT U MHOXKECTBO 3HAYeHMH (QYHKUUH, Tpadux
GbyHKIIMH, B3aUMHO OOpaTHbIC (DYHKITUH

19 OnepupoBaTh MOHATUSAMH: YETHOCTh U HEUETHOCTh (YHKIUH, HYIU

. (GYHKITUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

33 Hcnonp3oBath rpadukn GyHKIHNA A5 pelIeHUs] ypaBHEHUI

14 CtpouTs W 4uTaTh TrpapuKd JUHEHHON (GYHKIUH, KBaIpaTUYHOU

' (GYyHKINH, CTENEHHON (DYHKIIMHU C LIETBIM IOKa3aTeeM
Hcnons3oBaTh Tpadukyd (QYHKIHMA I UCCICAOBAHUS TIPOICCCOB H

35 3aBHCUMOCTEH MPH PEIIeHNUH 3a]a4 U3 JPYTUX YYEOHBIX MPEIMETOB U

' peasibHOM JKM3HM, BbIpaXaTb (QOpMyJamMH 3aBUCUMOCTH MEXIY
BEJIMYUHAMU

4 Havana matematnyeckoro aHaamnsa

il OnepupoBaTh MOHITUSIMH: MOCIEAOBATEIBHOCTh, apuUpMeTHUECKas U

. reoMeTpUYecKasl Iporpeccuu
OnepupoBaTh NOHATUSAMU: OECKOHEUHO YyOBIBarollas reoMeTpuyecKas

4.2 nporpeccusi, cymMma OECKOHEYHO YOBIBaIOLIEH I'eOMETPUYECKOM
IIPOrpeccuu

4.3 3agaBaTh MOCIEI0BATEIBHOCTH PA3IMUYHBIMU CIIOCOOAMU

44 Hcnonp30BaTh CBOMCTBA MMOCIENOBATEIBHOCTEM M NPOrPECCUN  JUIS

' pelleHus peajbHbIX 334a4 NPUKIAIHOIO XapaKkTepa

5 MHoOecTBa U JIOTUKa

5.1 OnepupoBaTh NOHATUSIMU: MHOKECTBO, ONEPALIMU HAJT MHOYKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaTr JUIsl ONHCAHMS

5.2 peabHBIX TPOIECCOB M SIBICHUH, MpPH PEIICHUH 3alad U3 JAPYTUX
Y4eOHBIX MPEIMETOB

53 OnepupoBaTb MOHATUSMU: OINpPEAEIEHUE, TEOPEMa, CIIEICTBUE,

J0Ka3aTcJIbCTBO




11 KITACC

Kon
NPOBEPSIEMOro
pe3yJbTarTa

1

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CPeHero 001ero 00pa3zoBaHus

Yuciaa ¥ BEIYUCIIEHUS

1.1

1.2

1.3

OHCpHpOBaTB INOHATHUAMU: HATYPAJIbHOE, LIEJIOC YHUCJI0, UCIIOJIB30BATh
NPpU3HAKHW ACJTIUMOCTU LCJIBbIX YHUCECII, PA3JIOKCHHUC 4YHCJIa Ha IPOCTHIC
MHOKUTCIN AJId pCHIICHUA 3a/1a4

OHCpI/IpOBaTL IOHATHEM: CTCIICHDb C pallMOHAJIBbHBIM ITIOKA3aTCJICM

OHCpI/IPOBaTL INOHATHUAMMU J'IOl"apI/I(I)M qucja, AOCCATUYHBIC H

HaTypaJIbHbIE JIOTapUPMBbI

VYpaBHEHHUs 1 HEPABEHCTBA

2.1

2.2

[IpumeHsTh CBOWCTBAa CTEMEHHU [UIsI MPEoOpa3oBaHMs BBIPAKEHUH,
OTIEpUPOBATh TOHATHSAMU: TOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO

peuiaTb OCHOBHBIC TUIIbI ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ " HECPABCHCTB

BbInonHATe npeoOpa3zoBaHusl BBIPAKEHUH, COIEpKaIUX JIOTapu(MBI;
ONEpPUPOBATh  TMOHATHUSAMHU:  JIOTApUPMHUECKOE  YpPaBHEHHE U
HEpPaBEHCTBO; PEIIaTh OCHOBHBIE TUIIHI JIOTapu(MUUECKUX YPABHEHUN U

HEpPABEHCTB

23

Haxonuts penieHus npocTelmx TPUrOHOMETPUIECKUX HEPABEHCTB

24

OnepupoBaTh MOHATHSIMM: CHCTEMAa JIMHEHHBIX YpaBHEHUH U €€
peLIeHrEe; UCII0JIB30BATh CUCTEMY JIMHEUHBIX YPABHEHUN Ul PELICHUS

IMPAaKTUYCCKUX 3aaa4

2.5

Haxomute pemieHMss DPOCTEWINIMX CHCTEM M COBOKYITHOCTEH

palluOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.6

MopenupoBaTh peajibHbIE CUTYallud Ha SI3BIKE ajareOphbl, COCTABIISITH
BBIPAYKEHHSI, YPABHEHN s, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33a4H,
HCCIEA0BaTh ITOCTPOEHHBIE MOJEIM C HCIOJIb30BAHMEM allapara

anreOpbl

OyHKIMH U TpaduKH

3.1

OmnepupoBaTh HOHATHAMM: TEpUOIUYECKas (QYHKLUS, MPOMEKYTKU

MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (PYHKITUH, HANOOJIbIIICE 1




HaAaMMCHBIICC 3HAUYCHUA (1)YHKI_[I/II/I Ha IPOMCIKYTKE; UCIIOJIb30BaATh UX JJI

uccienoBaHus QyHKIMU, 3aJaHHOU TrpaduKoM

3.2

OrnepupoBaTh MOHATUSIME: Tpa)UKU TTOKA3ATEIBbHOH, JIorapupMUIeCcKOi
U TPUTOHOMETPHYECKHX (PYHKIHMH;, M300pakaTh MX HAa KOOPIUHATHON

IJIOCKOCTH U UCIIOJIb30BATh AJIsl PELLICHUS] YPaBHEHHUH U HEPABEHCTB

3.3

3.4

N300paxaTh HAa KOOPAMHATHOM IUIOCKOCTH TIpaduKu JHUHEHHBIX
YpaBHEHUN M HCIMOIB30BATh WX JUJISl PELICHUSI CUCTEMBbI JTUHEHHBIX

ypaBHEHUH

Hcnons3oBate rpaduku GyHKIUN Ui UCCIETOBAHMS MPOLECCOB U

3aBHCUMOCTEH U3 APYTrUX yUEOHBIX TUCIUILINH

1

Haugama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

OnepupoBaTh TOHATUSAMU: HENpEpbIBHAS (PYHKIHS, MPOU3BOAHAS
(YHKIMU; HCIONIB30BaTh TEOMETPUYECKH M (U3NYECKUH CMBICIT

MIPOM3BOIHOM IS pEIISHHUS 3a/1a4

HaXOI[I/ITB IMPOU3BOJAHBIC  3JICMCHTAPHBIX (bYHKHI/Iﬁ, BBIYUCIIATH

MIPOU3BOHBIE CYyMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHI

4.3

Hcnonp30BaTh MPOW3BOAHYIO JUISI  UCCIECNOBaHHWS (YHKIUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATH PE3YJIbTATHl UCCIEA0BAHU

K IIOCTPOCHHIO TPaHKOB

4.4

4.5

Hcnonws3oBaTh MMPOU3BOAHYIO JJI HAXOXKACHHUA HANTYHYIICTO PCIICHUA
B IIPUKJIAJIHBIX, B TOM YHUCJIC COUAJIbHO-OKOHOMUYCCKUX, 3a/ladax

OHCpHpOBaTL IOHATHAMMUN HepBoo6pa3Ha$1 U HHTCrpajl; IMOHUMATb

reoMeTpUYECKUN U PU3NYECKUI CMBICI HHTETpaa

4.6

Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (QYHKUUH, BBIYUCIATH

uHTerpain no gopmysne Hototona — JleitOnuna

4.7

Pemrats MPUKIAAHBIC 3a1a491, B TOM YHCJIC COOUAJIBHO-3KOHOMUYECKOTO

n (I)I/ISI/I‘-ICCKOF 0 XapakTepa, CpeACTBAMH MATCMATUYICCKOTI'O aHAJIN3a




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSNA

Koxa
1 UYucna v BBIYMCICHUS
Paronanehple  uyucna. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOM, TPOLIEHTHI,
OEeCKOHEUHBIE  TEepPHOAMYECKHE  Ipodu.  ApudMmeTndeckue  oOnepanuud ¢
1.1 palMOHATIBHBIMH YHCIaMH, IPeoOpa30BaHMsl YMCIOBBIX BelpakeHU. [Ipumenenne
NpoOeil U IPOLEHTOB I PELIEHUS IPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpacien
3HAHUU U PEATHHOMN KU3HU
HelictBurensHble  4yMcnaa.  PanuoHanbHble M UppalUOHAIbHBIE  YHCIHA.
1.2 Apudmernueckue omnepanud C JICHCTBUTENbHBIMH uucinamu. [IpubnmxEénnbie
BBIYHCIICHMS], TPaBUJIa OKPYIJICHUS, IPUKHAKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUN
Crenenp ¢ nensiM nokasateneM. CranpapTHas (opma 3amucu JeHCTBUTENBHOIQ
1.3 yrcia. Mcronb30Banue moaxoasmeit GopMbl 3aITuCH JeHCTBUTELHBIX YHCET [T
pELIEeHNs IPAKTUYECKUX 3a1a4 U NPEACTABICHUS TaHHbIX
L4 Apudmernueckuii KOpeHb HaTypanbHOM cTenenu. [leiicTBus ¢ apudmeTnaeckumu
' KOPHSIMHM HaTypajbHON CTETEHU
s CuHyCc, KOCHMHYC M TaHI€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTaHI€HC YMCIIOBOTO apryMeHTa
2 VYpaBHEHNs 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHBIE TTPEOOpa30BaAHUS
55 [Ipeo6pa3zoBanue TPUTOHOMETPUUECKUX BBIPAKECHU. OcHoBHbIE
' TPUTOHOMETpPUYECKHE (POPMYIIBI
53 VYpaBHeHue, KopeHb ypaBHEHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTon
' MHTEPBAJIOB
24 Pemenue nensix ¥ JpoOHO-pallMOHAJIBHBIX YPAaBHEHUIN 1 HEPABEHCTB
2.5 Pemenre uppanroHaabHbIX YPaBHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETpUYECKUX YPAaBHEHUN
57 [IpumeHeHre ypaBHEHMII M HEPABEHCTB K PEIICHHUI0O MaTEMaTHMUYECKUX 3anad U

3a/1a4 U3 Pa3IUIHBIX 00JacTel HAYKU U peallbHOM KU3HU




3 OyHKIMH U Tpaduku
11 Oyukiys, cnocoOsl 3axanus ¢GyHkuu. ['paduk Gynkumu. B3anmHOo oOpaTHBIE
' byHKIAH
12 Ob6nacTh ompeneiaeHuss U MHOXKECTBO 3HaueHWid (ynkuumu. Hymu ¢yHkimm.
' [TpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKITUH
33 Crenennas QyHKIMS C HaTypaJdbHBIM M IIENbIM MOKaszareneMm. EE€ cBoilicTBa u
' rpaduk. CoiicTBa U rpadK KOPHS 1-0i CTETICHU
14 Tpuronomerpudeckasi OKpy>KHOCTb, OTIpeieIEHUE TPUTOHOMETPHUUECKHUX (YHKITHI
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTtnueckoro anaiusa
il [TocnenoBarenbHOCTH, CIOCOOBI 3a/aHusl TOCIeA0BaTENbHOCTEH. MOHOTOHHBIE
. IIOCJIEI0BATEIbHOCTH
ApudmeTrrueckas M TEOMETpHYECKas MPOrpeccud. beckoHeuHo yObIBarommast
42 reoMmerpuueckas mnporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH TeOMETPHUYECKOH
' nporpeccuu. @opMmyiia CIOXKHBIX NPOLEHTOB. lcronb3oBaHWe NPOrpeccuu JUis
pelIeHus peasibHbIX 3aJa4 MPUKJIAJHOTO Xapakrepa
5 MHoxecTBa U JIOTruKa
MHoxecTBO, omepaudd HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOIO arlfapaTta Jjis OMHCAaHUS PEeaIbHBIX
MIPOLIECCOB U SIBIICHUH, IPH PEIICHUU 33724 U3 JPYTUX Y4EOHBIX MPEIMETOB
52 Ompenenenue, TeopeMa, CIeICTBHUE, TOKA3aTEIIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUSA
1 Uucna v BBIYUCICHUS
1.1 Harypanbnbie u nenbie uncina. [Tpu3Haku 1eTuMOCTH LENIbIX YUCET
1.2 CreneHp ¢ pallMOHAJIBHBIM MOKa3aTeaeM. CBOMCTBA CTENEHU
1.3 Jlorapugwm yncna. JleciTuuHble U HaTypalbHbIE TOTapuPMbI
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeobpazoBanme BeIpaKeHUH, COEPIKAIINX JIOTAPUPMBI
59 [IpeoOpa3oBanue BbIpaKeHU, COIEPKAIINX CTEIIEHU C PalliOHATLHBIM
. MoKa3aTesieM




23

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHS U HEPABEHCTBA
6 Cucrempl JMHEHHBIX ypaBHEHUH. PelieHue NpUKIaAHBIX 3a4ad4 C MOMOILBIO
' CHUCTEMBbI JINHEWUHBIX YpaBHEHUH
2.7 Cucrempl 1 COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUI U HEPABCHCTB
)3 [IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX
. 3aJ]a4 ¥ 3a]1a4 U3 Pa3IUuHbIX 00JacTell HAyKu U peaabHOM KU3HU
3 OyHKIUY U TpapUKH
Oynkius. Ilepuonuueckne Qynkiuu. IIpomMexyTkn MOHOTOHHOCTH (DYHKIUH.
3.1 Maxkcumymbl 1 MUHUMYMBI (yHKIEH. Hanbonbliee M HaMMEHbIIEEe 3HAUYCHHE
(GYHKIHU HAa IPOMEKYTKE
3.2 Tpuronomerpuueckue GpyHKIUH, UX CBOWCTBA U rpaMKU
33 IToka3zarenbHas u norapupmudeckas GyHKLIUHU, UX CBOMCTBA U rpaduku
34 Hcnonp3oBanue rpadukoB QyHKIUHN U peICHUs] yPaBHEHUH W TMHEHHBIX CUCTEM
Ucnonws3zoBanue rpadukoB (QyHKIUN IS HCCIAEAOBAaHUS TPOLIECCOB U
3.5 3aBUCUMOCTEH, KOTOpBhIE BO3HUKAIOT NMPH PELICHUU 3a/ad U3 JPYTUX y4eOHBIX
IIPEAMETOB U peabHOM KU3HU
4 Hawana marematnueckoro anaimsa
4.1 HenpepsiBabie QyHKIIMN. MeTOq MHTEPBAJIOB TSl pEIICHUsT HEPABEHCTB
4.2 [IpousBognas pynkiuu. ['eomeTpruyeckuil 1 pU3NUECKUM CMBICT IPOU3BOAHOM
43 [IpousBoaHble 37eMeHTapHbIX (GYHKIMH. DOpMyJbl HaXOXKJIEHUS MPOU3BOJAHOMN
' CYMMBI, IPOU3BEICHHS U YaCTHOTO (PYHKLIUH
[IpumeneHre NpoU3BOMHON K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxosxaeHne HanboIbIero 1 HauMEHbIIEro 3HaueHUs! PyHKIUHN Ha
OTpe3Ke
[Ipumenenre mNpOU3BOJHOM [JUISI HAXOXKIEHUS HAWIYYLIEro pelieHus B
4.5 NPUKIAIHBIX 3aJadax, M OIPENEJIEHHs CKOpPOCTU IIpoLecca, 3aJaHHOTO
dhopmyroit i rpagukom
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
. WHuterpai, ero reoMmeTpudeckuii 1 GU3NIECKUN CMBICI. BRIYUCIIEHHE HHTETpaIa 110

¢dopmyne Herotona — Jleitbnuna




IMPOBEPSEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM
OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CPeIHEro
0011ero o6pa3oBaHus

Brnanenue meromaMu J10Ka3aTeabCTB, alTOPUTMAMU PEIICHUS 3ajad;
yMeHue (HopMyITUpOBaTh M ONEPHPOBATH TMOHITHUSMHU: ONpEACICHHUE,
aKCcMoMa, TeopeMa, CJIEJCTBHE, CBOMCTBO, MPHU3HAK, 0KA3aTeIbCTBO,
paBHOCHWIbHEIE (bopMyIHPOBKH; IIPUMEHSATh UX; YMEHHE
dbopMyIHpoBaTE 00paTHOE W TPOTHUBOIMOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTH TIPUMEPbl U KOHTPIPUMEPBI, HCIOIB30BATh METOJ
MaTeMaTUYECKOW WHIYKIIUH; TPOBOIUTH TOKA3aTeIIbHBIC PACcCyKICHHUS
npu peIcHUun 3aaa4, OLCHHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTDH
paccyXKICHHH; yYMEHHE OIEPHPOBATh TMOHSATHSIMHU: MHOXECTBO,
MMOAMHOXECTBO, OII€pallMi HaJd MHOXECTBaAMMU, YMCHUC HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar Juisi ONUCaHUS  pealbHBIX
IIponecCcoB U SIBJIEHUU U IIpU pCUICHNH 3aaa4, B TOM YHCJIC U3 APYTUX

y4eOHBIX MPEAMETOB; YMEHHE OTIEPUPOBATH OHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, LUKJI, Tpad HA IJIOCKOCTH; YMEHHE 3aJaBaTh U
OIMKCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMM; UCIIONIB30BATh Tpadbl MPU

pelieHuu 3aaa4y

Vmenue OINECPpHUPOBATE NOHATUAMMU: HATYPAJIBHOC YN CJIO, HEJI0€ YUCIIO,
CTCIICHBb C LCJIBIM ITOKA3aTCJICM, KOPCHb HaTypam,Hoﬁ CTCIICHU, CTCIICHDb
C paovoOHAJIBHBIM  IIOKA3aTcjieM, CTCIICHb C ﬂGﬁCTBHTGJ’IBHLIM
II0Ka3aTeciieMm, J'IOl"apI/I(bM qucia, CHHYC, KOCHHYC H TaHI'CHC
MMPOU3BOJIBHOI'O YHCJIda, OCTATOK II0O MOAYJIIO, pallMOHAJIBHOC YHCIJIO,
HppairuoOHAIBHOC YqHuCJIo, MHOXXECTBa HaTypaJlbHBIX, LOECIIbIX,
palluOHAJIbHBIX, ﬂeﬁCTBHTCHBHLIX quceisl; YMCHUC HUCIIOJb30BATH
IPpU3HAKH OCIIMMOCTH, HaMEHBIIIHNI O6H.[I/II>1 JACINUTECIIb U HAUMCHBIIICC
06Luee KpaTHOC, aJITOPUTM EBKJII/II[a IIpU pCUICHUU 3aaa4; 3HAKOMCTBO
C pa3iu4YHbIMKU TIO3MIIUOHHBIMU CHCTEMaMHU CYHHCIICHHA, YMCHHUEC
BBITIOJIHATH BRIYUCIICHHUE 3HAUYCHUM 1 Hp606pa3OBaHI/I$I BI:Ipa)KeHI/Iﬁ Cco

CTENEeHsIMHU U JorapudmMamu, IpeoOpa3oBaHust TPOOHO-PAITMOHATBHBIX




BBIpA)XEHUIl; yMEHHE ONEPUPOBATH MOHATUAMU: TIOCJIE0BATEILHOCTD,

apupmeTHyeckas ~— Iporpeccusi,  reoMeTpuyeckas  Iporpeccus,
O0eckoHeyHO YyOBIBafoIasi TeoMEeTpUYecKas Mporpeccus; yMEHHUe
3aJaBaTh  IIOCIENOBATEIbHOCTH, B TOM YHUCIE€ C IOMOLIbIO
PeKYppeHTHBIX  (OpMyJ;  yYMEHHE  OINEPUPOBATh  MOHATHIMU:
KOMILIEKCHOE YHCIIO, CONPSKEHHbIE KOMILJIEKCHBIE YMCIA, MOAYJb U
apryMEeHT KOMIUJIEKCHOTO 4Hcia, (opMa 3aluCH KOMIUICKCHBIX YHCEll
(reoMeTpuyeckasi, TPUTOHOMETpHUECKass W anreOpandeckas); yMeETb
MIPOU3BOJIUTH ApH(PMETHIECKUE IEHCTBHS C KOMIUIEKCHBIMH YHCIaMU;

NPUBOAUTH  NPUMEPBl  HUCHOJIB30BAHMUS  KOMIUIEKCHBIX  YHCEl;
ONEepUpPOBaTh MOHATUSAMHU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpulbI, FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACTIUTCIIA

YMeHue onepupoBaTh MOHATUAMU: pallOHAIbHBIC, UPPALIMOHAJIBHBIC,

MoKa3aTeJbHbIE, CTETIEHHBIE, IOTapU(MUUECKUE, TPUTOHOMETPUIECKHE
YPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBl, YMEHHUE OIEPUpPOBATH
MOHATHUSIMH: TOKIECTBO, TOXKISCTBEHHOE NMPe0Opa3oBaHue, YpaBHEHHE,
HEpPaBEHCTBO, CUCTEMa YPABHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
YPABHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME pellaTh YpPaBHEHMS,
HEPABEHCTBA U CUCTEMBI C IOMOILIBIO Pa3IMYHBIX IPUEMOB; peELIaTh
YPAaBHEHUS, HEPABEHCTBA W CHUCTEMBl C IApaMETPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MaTEMaTUYECKUX

3aJ1a4 U 3a]1a4 U3 pa3iIMuHbIX o0acTeld HAyKH U pealbHOM KU3HU

YMeHne omnepupoBaTh MOHATUSAMH: (QYHKIHS, YETHOCTh (DYHKIHH,
NEPUOJIMYHOCTD (DYHKIIUHU, OTPAHUYEHHOCTh ()YHKIIMH, MOHOTOHHOCTh
(GyHKIUH, SKCTpeMyM (DYHKIMHU, HauOOJIbIIIee U HAaUMEHbIIee 3HAUCHUS
(GYHKIMM Ha TPOMEXYTKE, HENpepblBHAS (QYHKLUSA, ACUMIITOTHI
rpaduka GyHKIMH, TIepBas MW BTOpas TNPOW3BOJAHAS (PYHKIUH,
reoMeTpHUecKuil U (PU3NYECKUN CMBICI IPOU3BOIHOM, TepBOOOpa3Has,
OTIpeNIeNIEHHBIA MHTETpall; YMEHHWE HAXOJWUTh ACHUMIITOTHI Tpaduka
(GYHKIMU; YMEHHE BBIYUCIATH MPOU3BOIHBIE CYMMBI, NPOU3BEICHHMS,
9aCTHOTO ¥ KOMIO3HMIINY (YHKINH, HAXOIUTh YPaBHEHUE KacaTeIbHOU
K rpaduKy QyHKIMH; yMEHUE HaXOAUTh POU3BOJHBIC 3JIEMEHTAPHBIX
(GyHKIMH; yMEHHME MCIIOJb30BaTh MPOM3BOJHYIO ISl MCCIIEIOBaHMS
(GyHKUMN, HAXOAUTH HAMOOJBIINE U HAMMEHBIIINE 3HAaUeHUS (PYHKIIHA;
CTPOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHMEM  ammapara

MAaTEMaTUYCCKOI'0 aHaJIn3a; MPUMCHATH HIPOU3BOJAHYIO TSI HAXOKACHU A




HaWJIy4dllero pELICHUs B MPUKIAAHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHMUYECKUX U (PU3MUECKUX 3a7ayax; HAXOIUTh IUIOIAAN U 0OBEMBI
(Guryp c noMoIpI0 HHTErpaja; MPUBOAUTH IPUMEPHl MATEMAaTHIECKOTO

MOJIETTUPOBAHUS C MOMOIIBI0 U (DhepeHIINaTbHBIX YPaBHEHHH

YMeHnue onepupoBaTh MOHATHsAMH: Trpaduk (yHKIMU, oOpaTHas
¢byHKIMsA, KoMno3unus GyHKUUH, TUHEHHass (YHKIMSA, KBaJpaTUYHAS
GyHKUMA,  pauMOHaiIbHAass  (YHKUUS,  CTeNeHHas  (QYHKUuS,
TPUTOHOMETpUYECKHe (YHKIMHM, OOpaTHbIE TPUTOHOMETPUUECKUE
(GyHKIMH, TOKa3aTenbHass W Jorapupmuueckas (QyHKLUUHU; yMEHHE
CTPOUTH Tpa(UKH N3yUYEeHHBIX (DYHKIIHIA, BBITOTHATH MTPeoOpa3oBaHus
rpaduKoB (pyHKIMH, UCTIONB30BaTh rpadUKU AJIs U3yUEHUs IPOLIECCOB
Y 3aBUCHMOCTEH, NIPH PEIICHUHN 3aa4 U3 IPYTUX YIeOHBIX IPEIMETOB
U 3aJa4 M3 peaJbHOM XU3HH; BbIpakaThb (POpMyJlaMH 3aBHCHUMOCTH
MEX/y BETMYMHAMU; MCIIOJIb30BaTh CBOMCTBA M rpaduKu GYHKIWH JUTs
peleHys ypaBHEHHUH, HEpaBeHCTB U 3aJ1ay ¢ apaMeTpaMu; n300paxarb
Ha KOOPAWHATHOM IUIOCKOCTH MHOYKECTBA PEIICHUNH ypaBHEHUH,

HEPAaBCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBbIE 33JayM Pa3HbIX TUIOB (B TOM YHCIE HA
MIPOLIEHTHI, J0JIM U YacTH, Ha JIBUKEHHE, padoTy, CTOMMOCTb TOBapOB U
YCIIYT, HAJIOTH, 3a/1a41 U3 00JIACTH yNPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIISATh BBIPAKCHUS, YPAaBHEHHS, HEPABEHCTBA U HX
CUCTEMBI II0 YCIOBUIO 3a/ayd, MCCIIEOBaThb IOJyYEHHOE DPEIICHHUE U
OLIEHHBATh MPaBIONOAOOHOCTh PE3yIbTATOB; YMEHUE MOJEINPOBATH
peanbHbBIE CUTyallMd Ha A3bIKE MATEMAaTUKH;, COCTABIATH BBIPAKECHUS
YPAaBHEHUS, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHUIO 33J]1a4H,
HCCIEA0BATh ITOCTPOEHHBIE MOJEIM C HCIIOIB30BAHUEM almapara

anreOpbl, UHTEPIIPETUPOBATD MOJIYYEHHBIN pe3ysbTaT

YMeHue omnepupoBaTh MOHATUSAMH: cpelHee apu(METHUYECKOE,
MeaHa, Hauobosblllee U HauMEHblIee 3HaueHus, pa3Max, TUCIepCus,
CTaHJApTHOE OTKJIOHEHHWE YHWCIOBOrO Habopa; yMEHHE H3BIIEKATh,
UHTEPIPETHPOBATh MH(OPMAIMIO, NPEACTABICHHYIO B Ta0iuuax, Ha
auarpammax, rpaukax, oTpakarolryro CBOWCTBA peabHBIX MPOIECCOB
U SBICHUH; NPENCTaBIATh HHQOPMAIMIO C TOMOIIbIO TaOIul] U
auarpamM; MCCIEI0BaTh CTaTHUCTUYECKUE JIaHHbIE, B TOM 4YHCIE C

MpPUMEHEHHEM TIpa@UYecKuX METOJOB M DBJIEKTPOHHBIX CPE/ICTB;




Fpa(l)I/I‘IeCKI/I UcCiaca0oBaTb COBMECCTHBIC Ha6JHO[[eHI/I$I C IIOMOIIBIO

JarpamMM paccerBaHUs U JMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIy4YalHBIA OMNBIT U CIy4dailHOE

COOBITHE, BEPOSITHOCTH CIYyYailHOTO COOBITHS; YMEHHE BBIYHCISATDH
BEPOSITHOCTh C HCIOJIb30BAaHHEM TpaUYecKUX METOJO0B; MPUMEHSThH
(GopMyJIBl CIOXKEHUS M YMHOXXEHHSI BEPOSTHOCTEH, (popMyiy HOTHOH
BeposATHOCTH, Qopmyny bepHymin, koMOuHATOpHBIE (AaKTBl |
(GopMyJIBI; OIICHHMBAaTh BEPOSTHOCTH PEANbHBIX COOBITHH; yMEHHE
OTEpUPOBATh TMOHATHSMH: CIlydyailHas BeJIMYMHA, paclpeaeicHue
BEPOSITHOCTEM, MaTEMAaTUYECKOE OXKHUJIaHUE, TUCTIEPCHS U CTAHIapTHOE
OTKJIOHEHHE CIIy4ailHOH BENWYMHBI, (YHKIUU paclpefeNeHus u
IUVIOTHOCTH  PaBHOMEPHOTO,  IOKa3aT€IbHOTO M HOPMAJIBHOTO
pacmpesnelnieHnii; yMEHHE UCIOJb30BaTh CBOWCTBA  M3YyYEHHBIX
pacrpeesieHui JUTsl pelieHus 3a/1a4; 3HAKOMCTBO C MOHSATHSMH: 3aKOH

OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIECOBAHUN; YMEHHE
MPUBOANUTH TIPUMEPHI TPOSBICHHUS 3aKOHA OOJBIIMX YHCENT B
MPUPOJHBIX U OOILIECTBEHHBIX SBJICHHUSX; YMEHHE OIEpPUpPOBATH
MOHATUSMH: COYETAHHE, TIEPECTAHOBKA, YHWCJIO COYETAHWUU, YHUCIIO
nepecTaHoBoK; OMHOM HproTOHA; yMeHHe MPUMEHSTh KOMOMHATOPHbBIE

(i)aKTI)I " pacCCyKIACHUA JIA pCIICHUSA 3a/ia4; OLICHUBAThL BEPOATHOCTU

pEaNbHBIX  COOBITUH; COCTaBJISATH BEPOSATHOCTHYIO MOJAEIh U

MHTEPIPETUPOBATH MTOJIYYEHHBIH PE3yIbTaT

YMeHHe onepupoBaTh IOHATUSAMH: TOYKA, MpsAMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YyIJA, IUIOCKUM yroi,
JNBYT'PAaHHBIN YIoJ, TPEXI'PAHHBIM YIOJI, CKPEIIMBAIOIINECA IPSIMBIE,
NapaJuIeIbHOCTD U MEPIIEHIUKYIIIPHOCTD MPSAMBIX U INIOCKOCTEH, YOl
MEXy NPSAMBIMM, YTOJl MEXKIY IPAMOM M IUIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSMM; YMEHHE HCIO0JIb30BaTh
IPU peIIeHUM 3aJau U3y4YEeHHbIe (aKThl U TEOPEMbl IJIAHUMETPUH;
yMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MUPa; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IOMOIIBI0 N€OMETPUYECKUX IOHATUH U

BCJIIMYMH, P€IIATh CBA3AHHBIC C HUMH IIPAKTUYCCKHUE 3a]a4n
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YMeHue oneprupoBaTh MOHATUAMU: IUIOUIAb GUTYPBI, 00bEM (UTYPHI,

MHOI'OrpaHHUK, HpaBPIJIBHBII;'I MHOI'OI'paHHHUK, CCHCHUEC MHOI'OIrpaHHUKaA,

KyO, mapajulenenumnes, npuMa, nupamuaa, Gurypa U MOBEPXHOCTh

J
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BpallIeHuUs, IWIUHIP, KOHYC, map, chepa, miomanb chepsl, IUIonaan

MOBEPXHOCTH MUPAMUIbBI, MPHU3MBI, KOHyCa, IHIUHIPA, 00bEM Kyoa,
MPSIMOYTOJIBHOTO TapauieNienuIes;a, TUPaMUIbl, TPU3MBI, HWIHHIPA,
KOHYca, [I1apa, pa3BEPTKa OBEPXHOCTH, CEYCHUS KOHYCa U IWIHHIPA,

napajyielbHble OCH WM OCHOBAaHHWIO, CEYCHHME IIapa, IIOCKOCTb,
Kacaromascst cepsl, MWIMHApPA, KOHYyCa; YMEHUE CTPOHWTH CCUCHHE
MHOTOTPaHHHKA, H300paKaTh MHOTOTPaHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpAIlICHUsI, MX CEUYCHHS, B TOM YHCIE C IOMOIIBIO 3JICKTPOHHBIX
CPEICTB; YMCHHE TPUMCHSATh CBOWCTBA TI'€OMETPUYECKHX (uryp,
CaMOCTOSITENILHO (HOPMYITHPOBATh OINPEACICHUST H3y4aeMbIX (QUryp,
BBIJIBUTATh THIIOTE3bl O CBOWCTBAX W MPH3HAKAX T'€OMETPUUYCCKUX
¢uryp, 0OOCHOBBIBATh HWJIM OIPOBEPraTh HX; YMEHHE IPOBOJIUTH
KIaccupukanuioo (GUTyp 1O PA3IMYHBIM TIPU3HAKAM, BBITIOIHSITH

HCO6XO,Z[I/IMI>IG JOIOJHHUTCIIbHBIC ITIOCTPOCHUS

YMeHue omepupoBaTh MOHSATHAMH: JBIDKEHHE B IIPOCTPAHCTBE,
napaieIbHBIA IEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IIPOCTPAHCTBE,

MIOBOPOT, IpeoOpa3oBaHue NOA0OMs, MOAOOHBIE (GUIYpBl; yMEHHE
pacro3HaBaTh paBHbIE U TIOAOOHBIE (PUTYPHI, B TOM YHCIIE B TIPUPOJIE,

UCKYCCTBE, apXHTEKType; HCIIOJIb30BaTh I'€OMETPUYECKUE OTHOIICHHS
NPU pEIICHUH 3aj]ad; HAaXOAWTh T€OMETPUYECKHE BEIUYMHBI (IUIMHA,
yroji, Ijomanb, o0bEM) NMpU PEUIeHUH 33/a4 M3 APYTHX Y4eOHBIX

MIPEIMETOB M U3 PEATbHOM KU3HN; YMEHHUE BBIYUCIISATh TEOMETPUICCKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOLIaab, O0BEM, IUIOMIAAb ITOBEPXHOCTH),
WCTIONB3Ysl M3y4YCHHBIE (OPMYIIBI U METOJBI, B TOM YHCIIE: IJIONIA[h
MOBEPXHOCTHU MUPAMHM/IbI, IPU3MBI, KOHYCa, IIHJIUHIPA, TUIOMAAb Chephl;
00BEM Ky0a, IPSIMOYTOJILHOTO TapaJIJIeIeUIe a, TUPAMUIBI, TPU3MBI,
LWIMHApA, KOHycCa, IIapa; yMEHHE HaXOAWUTh OTHOIIEHHE OO0BEMOB

MoI00HBIX (hUryp
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YMeHue omnepupoBaTh  MOHATUSMHU:  NPSIMOYTOJIbHAs — CHUCTEMa
KOOpJMHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPIMHATHI BEKTOPA, CYyMMa
BEKTOPOB, IPOU3BE/IEHUE BEKTOpA Ha YUCIIO, Pa3JI0KEHHE BEKTOpa M0

0a3ucy, CKaJIsIpHOE MPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOJ
MEXIy  BEKTOpaMM; yMEHHME  HCIONb30BaTb  BEKTOPHBIL U

KOOpI[I/IHaTHblf/'I MCTOA IJid PpCHICHUSA TCOMCTPHUYCCKUX 3alad W 3a4ad

JIPYTUX Y4eOHBIX TPEIMETOB
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YMenue BbIOMpaTh NOAXOAAIIMA METOJ JJs pEUIeHHs 3a]add;
MIOHVMMAHHUE 3HAYUMOCTH MATEMaTHUKUd B HU3yYECHUU IPUPOIHBIX H
OOIIIECTBEHHBIX MPOIECCOB M SBJIECHUH, YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE, YMEHHUE INPUBOIUTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCHUMCKOM UM MHMPOBOHI

MaTeMaTUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Kon
1 Uucna v BBIYUCIECHUS
1.1 Harypanbublie u nenbie yncia. [Ipu3Haku 1eTMMOCTH LEIbIX YHCE
1 Parmonaneueie  uymcna. OOBIKHOBEHHBIE M JIECATHYHBIC JPOOM, TIPOLIEHTHI,
' OecKOHEYHbIE TIEPUOIUYECKUE IPOOHU
13 ApudmeTrueckuil KOpeHb HATYpaJIbHOU cTerneHu. J[efcTBus ¢ apupmMeTHIeCKUMU
' KOPHSIMU HaTypalibHON CTETIEHU
L4 Crenenp c¢ wnensiM mnokaszareneM. CTelneHb € palUMOHAIBHBIM IOKa3aTeNIEM.
' CBoiicTBa cTeneHU
s CHuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIIOBOIO apryMeHTa
1.6 Jlorapugwm yncna. JleciTuuHble U HaTypaJbHbIE JJOTapUPMbI
JlelictButenpHble 4ucia. ApudMETHYECKHE ONepalud C JIeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnxEHHbIE BRIYUCICHUS, TIPaBUIa OKPYTJICHUS, TPUKUIKA U OIICHKA
pe3yibpTaTa BEIYACICHUN
1.8 IIpeoOpa3oBanue BoIpaKeHUN
1.9 KommekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-pAIIOHAIBHBIE YPAaBHEHUS
2.2 HppauuroHanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckre ypaBHEHUs
2.4 [TokazaTenbHbIC U JOTapUPMUUECKUE YPABHEHUS
2.5 Lenpie 1 1poOHO-palIMOHATFHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEpABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapUMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpriecKue HEPABEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C IIapaMETPaMHU
2.11 Matpuna cucTeMbl JINHENHBIX YpaBHEHUH. OIpeeanTens MaTpULbl




3 OyHKIMH U Tpaduku
11 @Oynkius, cnocoOsl 3amanus GyHkuu. ['paduk Gynkumu. B3anmHO oOpaTHBIE
' ¢dbyukuun. Yéraple n HeuéTHBIC QyHKIMH. [lepuoandeckue hyHKINHA
OO6nacte ompeneneHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hymum QyHkuum.
32 [IpoMexxyTKH  3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIUH.
' MaxkcumyMbl 1 MUHUMYMbI (yHKOMHM. HambGonbliee M HauMeHblIee 3Hau€HHE
(GYHKIMU HAa IPOMEKYTKE
13 Crenennas (pyHKIHS C HaTypalbHBIM M IIEJIBIM IOKa3aTeneMm. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaMK KOPHs 7-Oi CTENEHH
3.4 Tpuronomerpuueckue GpyHKIUH, UX CBOWCTBA U rpadKu
3.5 [Toka3zarenbHas u norapupmudeckas GyHKINHU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumntoTsl TpadukoB (yHkimit. CoiictBa  (QyHKIHIA,
' HENpEepPbIBHBIX Ha OTPEe3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MTOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomerpuueckas nporpeccu. @opmyiia CI0KHBIX IPOLEHTOB
4 Hauana maTemaTuueckoro aHajinza
4.1 [IpousBoanas ¢pyukiuu. [IponsBoaHbIe AMeMEeHTapHBIX (yHKUINN
[IpumeneHne npou3BOJHOM K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HanboapIero 1 HauMEHbIIEro 3Ha4eHus! PyHKIUHN Ha
OTpe3Ke
43 [lepBoobOpaznas. uterpan
5 MHoOX€eCTBa U JIOTHKA
5.1 MHokecTBO, Onepaiuu Haj MHOKecTBamu. Jluarpammel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsimbI€e ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena u MOBEpXHOCTH BpallCHUS




‘ 7.5 ’ Koopaunatsl 1 BEKTOpEI



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYHEHUKA

» MartemaTuka. Anrebpa 1 Hayana MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3znsik A.I'., Homuposckuit [[.A., [Tosnouncknit B.b., fAxup M.C.; nox
penakiueit [Togonsckoro B.E., O6miecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-T'PA®y; AkiimonepHoe o0111ecTBO
«3narensctBo «IIpocBemienne»

* MaremaTuka. Anrebpa 1 Hauanaa MaTeMaTHYeCcKoro aHanusa, 11 kmacc/
Mep3nsak A.I'., Homuposckuii [I.A., ITononckuii B.b., Axkup M.C.; nox
penakiueit [Togonsckoro B.E., O611ecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp «BEHTAHA-T'PA®y; AxkiimonepHoe o0111ecTBO

«I/IBI[EITCJIBCTBO «HpOCBCHleHI/IC))

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

* MatemaTuka. Anrebpa u Hayaina MaTeMaTH4YeCcKoro aHanusa, 10 kmacc/
Mepznsx A.I'., Homuposckuii I.A., ITononckuii B.b., SAxup M.C.; non
penaxuueit [Togonsckoro B.E., O01iecTBO ¢ OrpaHU4€HHONW OTBETCTBEHHOCTHIO
N3narensckuii ientp «BEHTAHA-T'PA®y; AkiimonepHoe o0111ecTBO
«3narensctBO «lIpocBemienue»

* Maremaruka. Anredpa 1 Hauajga MaTeMaTUYECKOro aHanusa, 11 kiacc/

Mepzisax A.I'., Homuposckuit I.A., [Tononckuit B.b., SAxup M.C.; nox



penakiueit [Togonsckoro B.E., O61iecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neaTp « BEHTAHA-T'PA®y; Akiinoneproe o0111ecTBO

«3narensctBo «lIpocBemienne»

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbI U PECYPCbI CETH

HUHTEPHET

PO, Yun.py
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