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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nmnporpamma yueOHOro Kypca «Anrebpa u  Hauaia
MaTeMaTHYECKOro aHauu3a» 0a30Boro ypoBHs it oOywaromuxcs 10 kimacca
pa3paboTtaHa Ha ocHOBe DelepaabHOr0 rocyl1apcTBEHHOI'O 00pa30BaTEIHLHOIO
CTaHAapTa CpeAHero odiiero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHMIA, TIPEABIBISIEMBIX K MATEMAaTHYECKOMY OOPa30BaHUIO, U TPATUIIIHA
poccuiickoro obpa3zoBanus. Peanuszamus mporpaMmbl 00ecrieunBaeT OBJIAJCHNE
KITIOYEBBIMA KOMIIETEHITMSIMH, COCTABIISIOIIUMU OCHOBY JJISi CAaMOPa3BUTHUS U
HENPEPBIBHOTO 00pa30BaHUSA, [EIOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U
MO3HABATENHHOTO PA3BUTHS JTUYHOCTH O0YJArOIIHUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIM3a» SIBJISIETCS OJTHUM U3
HanboJyiee 3HAYMMBIX B MPOTPaMME CTapIIed MIKOJbI, MOCKOJBKY, C OJIHOU
CTOPOHBI, OH OOecneYrMBaeT HHCTPYMEHTAJIbHYIO 0a3zy [JIsi M3y4YeHHS BCEX
€CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroil CTOPOHBI, POPMHUPYET JIOTHIECKOE U
a0CTpaKTHOE MBIIUICHUE y4YalllUXCSd Ha ypOBHE, HEOOXOJMMOM ISl OCBOCHUS
KypcoB WH(OpMAaTHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca yyalllhecsl OBJIaJICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HayKd, KoTopasi popMyIupyeT CBOM JTOCTHKECHHS B MaTeMaTU4IeCKoOu popme.

Kypc anreOpsl 1 Hayan MaTeMaTHYECKOro aHaiM3a 3aKIaJblBA€T OCHOBY
JUISl YCTICIITHOTO OBJIQJICHUS 3aKOHAMH (PU3UKU, XUMHUH, OMOJOTUH, TIOHUMAHUS
OCHOBHBIX TEHJEHIIMA DHKOHOMHUKHM M OOIIECTBEHHOW >KH3HU, TIO3BOJIAET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCMOJIb30BaTh UX B MOBCEJHEBHOM XU3HH. B TOke BpeMs oBlaJeHue
aOCTpaKTHBIMU U JIOTUYECKH CTPOTMMH MAaTeMaTHUYECKUMH KOHCTPYKIUSMU
pa3BUBAET yYMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD
YTBEPKJEHUs, UCTIOIB30BaTh 0000IIEHHE U KOHKPETH3AIMI0, aOCTparupoBaHue
U aHaJorui, (HOpMHUPYET KpPEeaTMBHOE M KPUTHYECKOE MbIlUIeHHe. B xone
U3y4YeHHs] anreOpbl M Haval MaTeMaTHYeCKOro aHaiu3a B CTapIieil IKoje
yyallMecsi TOJIy4alOT HOBBIM  ONBIT  pEUIEHHA MPUKIAJHBIX  3a7]ad4,
CaMOCTOSITEJIbHOTO  MOCTPOCHUSI ~ MAaTeMaTHYECKUX  MOJENEH  pealbHbIX
CUTyalluil 1 UHTEPIIPETALNH [TOTYUYECHHBIX PEIICHHM, 3HAKOMSTCS C IPUMEpPaAMHU
MaTE€MAaTHYECKUX 3aKOHOMEPHOCTEN B NpPUPOJE, HAyKe U B HCKYCCTBE, C
BBLAAIOIIMMHKCS MaTEMaTUHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6namaer 3Ha4nTEeIbHBIM BOCTTUTATEIBHBIM TTOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak yepe3 y4eOHbI MaTepuai, CIoOCOOCTBYIOMIHN (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHMsI, TaK M 4epe3 crnenuuKy y4eOHOH esTeIbHOCTH,
Tpebyromen CaMOCTOSITEIBHOCTH, AKKypaTHOCTH, MPOIOJKUTEIBHON
KOHIIEHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBII pe3yibTarT.

B ocHoBe metomuku oOydeHwsi anreOpe W HadajgaM MaTeMaTUYeCcKOTO
aHaIH3a JISKUT JCSTEIHbHOCTHBIN MPUHITAI O0yUYeHUS.

Crpyktrypa Kypca «AnreOpa ¥ Hayajla MaTeMAaTHYECKOTO aHAJIN3a»
BKJIIOYAET CIENYIOIIHE COAEepKaTelbHO-MeToANYecKue JauHuu: «Yucna wu
BBIYHCIICHUS», «DYHKIUU U rpadukm», « Y paBHEHUSI U HEpaBeHCTBay», «Hauana
MaTeMaTH4ecKoro aHaiuza», «MHoxkecTBa U JIOTHKa». Bce OCHOBHbIE
COJIEpKaTEIbHO-METOAUYECKHE JIMHUM H3Y4alOTCsS HAa MPOTSKEHUHM JBYX JIET
o0y4eHus B CTaplieil MIKOJE, €CTECTBEHHO JOMOJHSS APYT APpyra U MOCTEIEHHO
HAChI[asiCh HOBBIMHM TeMaMu M pasnenamu. JlaHHBIA Kypc sIBisieTcs
WHTETrPaTUBHBIM, IIOCKOJIBKY OOBEIUHSAET B cebe coJepkKaHUe HECKOJIbKHUX



MaTeMaTU4YeCKUX JUCIUIUIMH: aire0pa, TPUTOHOMETPHUS, MaTeMaTHYECKUM
aHaJIn3, TEOPHSI MHOXKECTB U Jip. [1o Mepe TOoro kak ydamuecs OBJIaJIE€BAIOT BCE
OoJjiee IMIMPOKUM MAaTeMaTHYECKUM allllapatoM, Yy HUX MOCIeI0BaATEIbHO
dbopMupyeTcst U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMAaTHUYECKYIO MOJIEITh
peasbHOM CHUTyallu, MPUMEHSTHh 3HAHUS, MOJydeHHBbIE B Kypce «Anrebpa u
Hayajia MaTeMaTU4YeCKOro  aHaln3a», ISl PEHICHUS  CaMOCTOSITEIbHO
chopMyJIUpOBaHHON MaTEMaTHUYECKOM 3ajaud, a 3aTeM MHTEPIPETUPOBATH
IIOJIy4YEHHBIN pe3yJIbTarT.

ConepxarenbHo-MeTOMYECKAass  JTUHHUS  «YHucna W BBIUYMCICHUS»
3aBepiiaeT (HOPMUPOBAHME HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIBHBIX YHUCEN,
KOTOpoe OBLJI0 HayaTO B OCHOBHOHM Ikoyie. B crapmieit mikone ocoboe
BHUMaHUE yaeNseTcss (OPMUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB,
BKJIFOYAIONIUX B  Ce0S  WCHOJIb30BAaHHWE  Pa3IMUHBIX  (QOpM  3amucu
JNEUCTBUTENIBHOTO YKCJIa, YMEHHE PAllMOHAIBHO BBIMOJHSITE JICHUCTBUS C HUMH,
nenaTh TPUKUIKY, OIEHUBATh pe3ynbTaT. OOydaromuecss MOJy4aroT HaBBIKU
NpUOIMKEHHBIX ~ BBIYMCICHUN,  BBIMOJHEHMS]  JICHCTBUM € YHCIAMH,
3alMCAaHHBIMU B CTaHAApPTHOM (¢opme, UCIOJIB30BAaHUS MAaTeMaTHUYECKUX
KOHCTaHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHUM.

JIunus «YpaBHEHUSI 1 HEPABEHCTBA» PEATM3YETCS HA MPOTSIKEHUU BCETO
oOydeHus B cTaplied IIKoJie, TOCKOJbKY B KaXJIOM pasjeie MporpaMMbl
IPEAYCMOTPEHO  PEIICHHE  COOTBETCTBYIOMMX  3amad.  OOyuaromniuecs
OBJIAQJICBAIOT PA3JIMYHBIMU METOJAMHM PELICHUS IENbIX, PAMOHAIBHBIX,
UPPALMOHANIBHBIX, OKA3aTEIBHBIX, JTOTAPUPMUUECKUX U TPUTOHOMETPHUIECCKUX
ypaBHEHUI, HEPABEHCTB U UX cucTeM. [loydeHHbIE yMEHUS UCTIOIB3YIOTCA MPU
UCCJIEIOBaHUN (PYHKIIMI C TMOMOIIBIO MPOU3BOJHOM, PEIICHUHM MPUKIIATHBIX
3alay M 3a7a4 Ha HAXOXJCHUE HaWOOJbIIUX W HAWMEHBIINX 3HAYCHUH
dbynkiuu. JlanHas coaepkaTenbHas JIMHUS BKJIIOYaeT B ce0s  Takke
(dbopMHUpOBaHUE YMEHUU BBIMOJIHATH Pacu€rhl 1Mo ¢GopMyiiaM, mpeoOpa3oBaHuUs
LEIbIX,  pAlHOHAJBHBIX,  HUPPALUMOHAIBHBIX U  TPUTOHOMETPUYECKHX
BBIPOKEHUN, a TaKKe BBIPAKECHHUH, COJEPKAIIUX CTETEHU W JorapuMbl.
brnarogaps u3zydenuto anreOpandeckoro maTepuaia MPOUCXOIUT HajlbHeiIiee
pa3BUTHE aJTOPUTMHYECKOTO U  aOCTPAKTHOTO MBINUIICHUS  ydYalluxcs,
(bOpMUPYIOTCS HABBIKU JEIYKTUBHBIX PACCYXKIACHHH, pabOThI C CUMBOJBHBIMU
dbopMamu, peCcTaBICHUSI 3aKOHOMEPHOCTEHN 1 3aBUCUMOCTEH B BUJI€ PABEHCTB
U HepaBeHCTB. AnreOpa npenaraet 3¢ ()eKTUBHBIC HHCTPYMEHTHI ISl PEIICHUS
NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4, HAIJISIAHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenpbHo-MeToAMYeCcKass JHHUS «DyHKIIMU W TpaduKm» TECHO
MEPEILIETAETCA C JIPYTUMHU JIMHUSIMHU Kypca, MOCKOJBKY B KaKOM-TO CMBICIIE
3a4a€T IIOCIEIOBATENBHOCTh H3Yy4YE€HUsl Marepuaiia. l3ydeHue CTEneHHOW,
MOKA3aTeNbHOM, JOrapu(MUYECKOH U TPUTOHOMETPUUYECKUX (YHKIMH, UX
CBOMCTB ¥ TpauKOB, UCTIONH30BAHNE (PYHKIIUN IJIS1 pEUISHUs 3a7a4 U3 APYTUX
y4eOHBIX MPEIMETOB U PEATHHON JKU3HHU TECHO CBS3aHO KaK C MaTEMaTUYECKUM
aHaJU30M, TaK U C PEUICHUEM ypaBHEHUU W HepaBeHCTB. [Ipu 3TOM OosblIOE
BHUMAaHHE yaAelsaeTcs (POPMUPOBAHUIO YMEHUS BBIpaXarth QopmynaMu
3aBUCUMOCTH MEXJY PAa3JWYHBIMH BEJIMYMHAMH, HCCIIENOBATh MOJYYCHHbBIE
byHKIIMK, CTpOoUTh uMX Tpaduku. Marepuan 3TOH COAEPKATEIBHOW IJMHUHU
HalleJIeH Ha pPa3BUTHE YMEHWM W HAaBBIKOB, ITO3BOJISIOIIMX BBIPAXaTb
3aBUCUMOCTA MEXKJY BEJIMYMHAMU B Pa3IU4HON (opMe: aHaTUTUUYECKOM,
rpadudeckoi W ciaoBecHoM. FEro wum3ydeHume CHocoOCTBYET pa3BUTHIO



AITOPUTMUYECKOTO MBIIIUICHUS, CTIOCOOHOCTH K 0000IIECHUIO U KOHKPETU3AIlUH,
HCTIOJIb30BAHUIO aHAJIOTUH.

ConepxatenbHas muHug «Hauana MaTeMaTnueckoro aHajan3ay MO3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYr KaKk MaTeMaTUYeCKUX, TaK U MPUKIAJTHBIX
3a/1a4, JOCTYIHBIX OOYYaIOIIMMCS, Y KOTOPBIX TOSIBJISIETCS BO3MOXKHOCTD
UCCJEeI0BAaTh U CTPOUTh Tpaduku (yHKUMNA, ONpeneisTh MX HAuOOJIbIINE U
HAaUMEHBIIINE 3HAYCHMUS, BRIUUCIATH IUIOMIAAU GUTyp U 00BEMBI TEJ, HAXOIUTh
CKOPOCTH U YCKOpPEHHUsI MpoIieccoB. JlaHHas cojepxkaTeabHas JIMHUS OTKPhIBAET
HOBbIE BO3MOXHOCTH TIIOCTPOCHUSI MAaTeMaTHYECKUX MOJENeH peaabHbIX
CUTyallui, HaXOXKJACHUS HAWIYUIIEro PelIeHUs B MPUKIATHBIX, B TOM YHCIIE
COIMATTbHO-2KOHOMUYECKUX, 3a/1avax. 3HaKOMCTBO c OCHOBaMU
MaTeMaTHUYEeCKOTO  aHajiW3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAaKTHOTO,
(dbopManTbHO-IOTMYECKOTO U KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUN
pacrio3HaBaTh TNPOSBICHUS 3aKOHOB MATEMaTUKHM B HayKe, TEXHHUKE W
uckyccrpe. O0yuaronuecs y3HalT O BBIJAIOIMIUXCS pe3yJibTaTaX, MOJTyYeHHBIX
B XO/JIC PA3BUTHS MaTEMATHUKHU KaK HayKH, U UX aBTOpax.

ConepxaTenpHO-METOAMYECKAass JUHUA «MHOXeCTBa U JIOTHMKa» B
OCHOBHOM  TIOCBSIIIIEHA  dJJIEMEHTaM  TEOPUU  MHOXKECTB.  TeopeTuko-
MHOXECTBCHHBIC TIPEACTABJICHUS TPOHU3BIBAIOT BECh KypC HIKOJbHOMU
MaTeMaTHK{ W MpejiaraloT HanboJyiee YHUBEPCAIBHBIN S3BIK, 00BEIUHSIONTUN
BCE pazjeibl MaTeMaTUKUH HW €€ TPUIOKECHUH, OHHM CBS3BIBAIOT pPa3HbIE
MaTeMaTHYeCKHue MUCIUIUIMHBI B eauHoe 1ienoe. IloaTomMy BaxHO JaTh
BO3MOXKHOCTh  IIIKOJIBHUKY TIOHUMAaTh TEOPETHKO-MHOXKECTBEHHBIN  S3BIK
COBPEMEHHOM MaTEeMaTUKH M HCIOJIb30BaTh €ro [JIsl BBIPAXKEHUS CBOUX
MBICJIEH.

B kypce «AnreOpa u Hayaida MaTEMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaKk’K€ OCHOBBI MAaT€MAaTHYECKOTO MOJIEIMPOBAHMS, KOTOPBHIE MPU3BAHBI
chopMHpOBaTh HABBIKM IOCTPOCHHUS  MOJIeNIe  peaNbHbIX  CHUTYallHi,
UCCJIEIOBAHUs OATUX MOJelell ¢ TMOoMOIbl0  anmapara aireopsl U
MaTEMaTUYECKOTO aHAIM3a U MHTEPIPETAIINH TIOTyYeHHBIX pe3yabTaToB. Takue
3a/laHus BIUIETEHBl B KaXAbIH M3 pa3lieIOB MPOrpaMMbl, MOCKOJIbKY BECh
MaTepHall Kypca IMUPOKO UCTIONb3YeTCs I PelleHus MPUKIaIHbIX 3a1a4. [lpu
pEIICHUH  pealbHBIX  MPAKTUYECKUX  3aJad  ydalluecs  Pa3BUBAIOT
Ha0JII01aTeTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThHCA,
UCIIOJIB30BaTh AHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MPOOJIEMY.
JlesiTenbHOCTh TIO (DOPMUPOBAHHUIO HABBIKOB PEIICHUS MPHUKIAJAHBIX 3a7a4
OpraHu3yeTcsi B MpoIlecce M3y4YeHHUs BCEX TeM Kypca «AnreOpa W Havana
MaTeMaTU4YEeCKOI0 aHAIN3a.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B yueObHOM miaHe Ha W3ydeHHE Kypca aireOpbl M Hayal MaTeMaTHYEeCKOTO
aHanu3a Ha 0a30BOM ypOBHE OTBOJAUTCS 2 4Yaca B Heaemo B 10 kiacce.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbhbie uncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, TPOLICHTHI,
OECKOHEUHbIE NEepUOAUYECKHe JpoOu. ApudmeTuyeckue omnepauuu ¢
pallMOHAJIBLHBIMU ~ YWCIAMM, MpeoOpa3oBaHUS  YUCJIOBBIX  BBIPAYKCHHI.
[Ipumenenue npoOGelt M MPOIEHTOB Uil PEIICHUS NPUKIAAHBIX 3ajad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEAIbHOU KU3HMU.

JlelicTBuTeNbHBIE YWcia. PalMoHaNbHBIE W HpPpPALMOHAIBHBIE YHCIA.
ApudmeTndyeckue omnepanuu C JIeUCTBUTENbHBIMU yuciaaMu. [IpubmmkéHHbIC
BBIYMCIICHUS, TpaBUJa OKPYIJCHMS, TMPUKUJIKA U OIEHKAa pe3yJsibTaTa
BBIYHCIICHUM.

Crenenp ¢ uensiM mnokazateneMm. CranpaptHas ¢opma  3amnucu
nercTBuTenbHOro uucia. lMcnone3oBanue mnonaxonsmed (GopMbl  3anucu
JNEUCTBUTENIBHBIX YUCEI JJIsi PEUICHUS] MPAKTUYECKUX 3a]ady U MPECTABICHUS
JTAHHBIX.

ApudpmeTnyeckuii  KOpeHb  HaTypaidbHOM  creneHu. JledcTBus ¢
apupMETHUYCCKUMU KOPHIMHU HATYPaJIbHOM CTEIICHHU.

CuHyc, KOCMHYC M TaHIT€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
apKKOCHHYC, apKTaHI'€HC YHCJIOBOTO apryMEHTA.

YpaBHeHUsS ¥ HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

[IpeoOpa3zoBanue  TPUTOHOMETPUYECKUX  BbIpakeHuid.  OCHOBHBIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEeHb ypaBHEHUs. HepaBeHCTBO, pElIEHHE HEpPaBEHCTBA.
Merton MHTEpBaJIOB.

Pemenue nenbix ¥ 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKHUX YPABHEHUM.

[IpuMeHeHne ypaBHEHHU M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX
3a/1a4 U 3a7a4 U3 Pa3IMIHbIX 001acTel HAyKU U peajlbHOM KU3HHU.

DOyHKUNH U TPaPUKH

Oynknusi, crnocoObl 3amaHus GyHkuu. ['paduk dyakuun. Bzaumuo
oOpaTtHbie (QYHKITUH.

OO6macTp onpenieNIeHUsT 1 MHOXKECTBO 3HaueHn QyHkimu. Hymu ¢yHKmm.
[TpoMesxyTku 3HAKOTIOCTOSIHCTBA. UETHBIC U HEUETHBIE (QYHKIIUH.

CrerneHHas (yHKIUS C HATYpaJbHBIM U LIENbIM TIoKa3zareneM. EE€ cBoiicTBa
u rpaduk. CoiicTBa U rpaduK KOpHS N-0i CTENEHHU.

Tpuronomerpuyeckas OKPYKHOCTb, OIPEIACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMH YHCIIOBOTO apryMEHTA.

Hayajia maTeMaTH4eCcKOro aHaIu3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJlaHus MMOCJIEI0BATCIILHOCTEH.
MOHOTOHHBIE IOCIEA0BATEIBHOCTH.

ApudmeTrnyeckas U = TEOMETPUYECKas  MPOTPECCUU.  becKoHeYHO
yObIBaromiasi reomerpuueckas mporpeccus. Cymma O€CKOHEYHO YyOBIBAOIIEH
reoMerpuueckor nporpeccur. @opmyiia Cia0KHbIX TPOUEHTOB. Vcnonbs3oBaHue
MPOTPECCUH [T PEUICHUS PEATbHBIX 3a]1a4 MPUKJIIATHOTO XapaKTepa.

MHo:xecTBA U JIOTMKA



MHokecTBO, onepanuu HaJl MHOXKecTBaMu. Jlnarpammsl Ditiiepa—BeHnHa.
[IpumeneHne TeopEeTUKO-MHOKECTBEHHOIO anmnapara JJisi OIMUCAHUs PEealbHbIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUN 3a7]a4 U3 IPYTUX y4eOHBIX IPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIBCTBO.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOTO mnpeaMera «MaremaTuka» ITOJDKHO OOECreyuBaTh
JOCTH)KEHUE Ha YpPOBHE CpeAHEero oOImero o0pa3oBaHUsl —CIEAYIOIINX
JUYHOCTHBIX,  METANpPEeIMETHBIX W  TPEAMETHBIX  00pa30BaTEIbHBIX
pE3yJIbTAaTOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOEHHS MPOrpaMMbl y4eOHOIro MpeaMeTa
«MareMaTukay XapakTepHU3yIOTCs:

I'paxxnaHckoe BOCIIMTaHHUE:

c(OpPMHUPOBAHHOCTHIO TIPAKJAHCKOM MO3MLMK  OOydHaroumierocs Kak
AKTUBHOTI'O M OTBETCTBEHHOI'O 4Jj€Ha POCCUHCKOro oOIIECTBa, MPEeCTaBICHUEM
0 MaTeMaTHYEeCKUX OCHOBAaX (PYHKIMOHUPOBAHUS PANHUYHBIX CTPYKTYD,
ABJICHUW, TPOIEAYp TpPakKJaHCKOro obmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHHEM B3aUMOJIECTBOBAThH C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBHUHU C
uX (PYHKIMSIMU U HA3HAYCHHUEM.

[laTproTnyeckoe BOCIUTAHUE:

chOpMHUPOBAHHOCTBIO  POCCHMCKON  TIpakKJaHCKOM  HMJICHTHYHOCTH,
YBa)XEHHS K MPOIIJIOMY M HACTOSIIIEMY POCCHUICKON MAaTeMaTUKH, IEHHOCTHBIM
OTHOIICHHEM K JOCTHKEHUSM POCCHUICKMX MATEMaTUKOB M POCCHUUCKON
MaTEMaTUYECKOM MIKOJIbI, K HCIIOJIb30BAHUIO JTHX JOCTHKEHUH B APYrux
HayKaX, TEXHOJIOTHUSIX, c(hepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMUS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoa;
c(OpPMUPOBAHHOCTbIO HPABCTBEHHOI'O CO3HAHUS, OSTHUYECKOIO IOBEJCHMUS,
CBSI3aHHOTO C MPaKTUYECKUM NPUMEHEHUEM JOCTH)KEHHH HaykKu W
JESITEIbHOCTBIO  YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYHUBOTO OYIYIIIETO.

DcTeTN4YeCKOe BOCITUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHPY, BKIIIOUasi 3CTETUKY MaTEMaTHYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHU, pacCcyXICHUM;
BOCIIPUMMYHBOCTBIO K MaTEMAaTHYECKHMM AacleKTaM pa3jIu4yHbIX BHUOB
HCKYCCTBA.

duznueckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMEHSATH MaTeMaTHYCCKHE 3HAHHUS B
WHTEpecax 3JI0poBOro ® 0Oe30omacHOro oOpa3a KHU3HH, OTBETCTBEHHOI'O
OTHOIIIGHHWSI K CBOEMY 3JIOPOBBIO (370pOBOE IHMTaHHE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, PeryJsipHas pu3nuecKas akTHBHOCTH); (U3UICCKOTO
COBEPIICHCTBOBAHMS, pH 3aHSATHAX CIIOPTHUBHO-03/I0POBUTEIILHON
eI TSIILHOCTERIO.

TpynoBoe BoclUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  mpodeCcCHOHANBHON  JEATeIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKON U €€ MPWIOKECHUSMH, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymieit mpodecCMd W PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO HAa MPOTSIKEHUHM BCEH JKU3HU,; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUU MPAKTUYECKHUX 3a]la4 MaTEMAaTHYECKOM HAIIPABICHHOCTH.

DKOJIOrH4eCKOEe BOCIIUTAHHUE:



c(hOpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYIbTYpbl, TOHUMAHUEM BIUSHUS
COLMATBbHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSHUE IPUPOJHOM U
COLIMAJIBHOM CpeJbl, OCO3HAHMEM TIJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKHUX
npoOJjieM; oOpHeHTalMed Ha MPUMEHEHUE MaTEMAaTHYEeCKUX 3HAHUU IS
peleHus 3aad B 00JacTU OKpPYXKAIoIlel Cpeibl, TUIaHUPOBAHUSI TTOCTYIIKOB U
OLICHKH X BO3MOKHBIX ITOCIIEICTBUU JUUISI OKPYKAIOLIEN CPEIbI.

LleHHOCTH HAYYHOTO MTO3HAHMS

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY VYpPOBHIO pPa3BUTHUA HAYKU U OOIIECTBEHHOW MPaKTHKH,
MMOHUMAaHHEM MAaTeMaTUYECKONU HAyKH KaK c(epbl YeTOBEUECKON NIESITEIbHOCTH,
ATanoB €€ Pa3BUTHUS M 3HAYMMOCTHU JJI PA3BUTHS LUBUIIA3ALMA; OBJIAJCHUEM
SI3bIKOM MATEMATHUKU U MATEMATUUYECKOU KYJIBTYPOU KAK CPEACTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYILIECTBIATh HPOEKTHYKD U  HCCIEI0BATEIbCKYIO
JESITEIIbHOCTh UHIWBUIYAJIIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeIMeTHBIE PE3YJIbTaThl OCBOCHUS MPOTrpaMMbl y4eOHOTO TIPeIMETa
«MarteMaTHKa XapaKTePU3yIOTCS OBJIAJICHUEM YHHBEPCAJTbHBIMHU
NO3HABAMEIbHBIMU  OClICMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
O0elCmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OelUCBUSMU.

1)  Vuusepcanvnuvie noznasamenvmvle  Oelicmsus, — 0becnevu8arom
Gdopmuposanue 0a306blX KOSHUMUBHBIX NPOYECCO8 00Y4arOWUXcs (0c80eHUe
Memo008  NO3HAHUS — OKpYJCaowezo Mupda;, NpuMeHeHue  J02UYecKux,
Uccne008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayueti).

ba3oBrie nornueckue aAeMCcTBU:

e BBISBIIATD 51 XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU
MaTeMaTHYEeCKUX OOBEKTOB, MOHATUN, OTHOIMICHUN MEXAY MOHATHIMU;
dbopmyIUpoBaTh onpeieNIeHUsI MIOHSTHH; yCTaHABJIMBATh
CYIIIECTBEHHBIN MpU3HAK KiIacCU(PUKAIMKU, OCHOBAHUS JJII 0000IICHUS
Y CPaBHEHMSI, KpUTEPUHU ITPOBOIMMOTO aHAJIN3a;

e BOCHpPHUHHUMATH, (OpMyIMpOBaTH W MPEOOPA3OBHIBATH CYXKICHUS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €AUHUYHBIC, YACTHBIC U OOIIHE;
YCJIOBHBIC;

e BBIIBIATH MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aWMOCBS3H U
npoTuBOpeunsi B (akTax, JAHHBIX, HAOIIOJECHUSX W YTBEPKICHUAX;
npejiaraTb  KpUTEpUM  JUUIL  BBIIBIICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;

e JICNIaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, TETYKTUBHBIX U
WHIYKTHBHBIX YMO3aKIIOUCHUH, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e TMPOBOAUTH  CaMOCTOATEIBHO  JOKa3aTeIbCTBA  MaTEMaTHYECKUX
yTBEpKACHUN  (IpssMBIE HW  OT  MPOTHUBHOIO),  BBHICTPAWBATH
apryMEHTAIHIO, MIPUBOIUTH IPUMEPHI 51 KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIC CY>KJICHHUS U BBIBO/IBI;

e BBIOMpATH CMOCOO pelIeHus ydeOHOM 3ajaun (CpaBHMBATH HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HambOoOJee NOIXOMAIIHA ¢ y4ETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTCPHEB).

bazoBrie nccinenoBaTeNbCKUE ICUCTBUA:

e HCIOJB30BaTh BOINPOCHI KaK  HCCIEAOBATCIBCKUH  HMHCTPYMEHT
IMO3HAaHUS; (HOPMYIHPOBATH BOIMPOCH], (DHUKCHPYIOIIHUE MPOTHBOPEUHE,



npo0JieMy, yCTaHaBIMBAaTh UCKOMOE U JIaHHOE, POPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIMI0, MHEHUE;

MPOBOJUTh  CAMOCTOSITEJILHO  CIUIAHUPOBAHHBINM  DKCIIEPUMEHT,
UCCJIEI0BAHUE MO YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOIo
00beKTa, SBIEHUS, IMPOIECCa, BBHISBICHUIO 3aBUCUMOCTEH MEXIY
00bEeKTaMU, SBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITEIILHO (bopMmepOBaTb 0000IIeHUsT ¥ BBIBOJBI MO
pe3yibTaTaM MPOBEAEHHOIO HAONIOACHMS, MCCIEJOBaHUS, OLEHUBATH
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB  0000IICHUH;
IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIJBUTaTh
MPEANOJIONKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Paborta ¢ nundopmanmeii:

BBISBJIATH A(PUUIUTH MHPOPMALIUU, JAHHBIX, HEOOXOIUMBIX /ISl OTBETA
Ha BOITPOC U JIJI PELLICHHUS 3a/1a4uu;

BbIOMpaTh MHGOpPMAIMI0 U3 HUCTOYHUKOB  PA3NIMYHBIX  THUIIOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATH " UHTEPIPETUPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpHpPOBaTh HWH(MOpMaIUIO, MPEACTABIATh €€ B Pa3IUYHBIX
(hopmax, HINTFOCTPUPOBATE IpaUICCKH;

OLICHMBATh  HAA&KHOCTH  MHPOPMALMM MO  CAMOCTOSITENIBHO
c(hOpMYITHUPOBAHHBIM KPUTEPHUSIM.

2) Vnueepcanvrnvle KoMMyHUKamueHble Oeclicmeus, 00ecneuusaom
CPOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOWUXCS.
Oo61enue:

BOCIIpUHUMATh U (HOPMYIHPOBATH CYXKIEHHUS B COOTBETCTBHH C
YCIOBHSIMH W IEJSIMU OOIICHHS, SICHO, TOYHO, TPAMOTHO BBIPAKATh
CBOIO TOYKY 3pEHHS B YCTHBIX W THUCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS TI0 XOJy PEIICHHUs 3a7a4d, KOMMEHTHUPOBAThH IOJYYCHHBIH
pe3ybTarT;

B X0Je OOCYXICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMou
TEMBI, POOJIEMBI, PEIIaeMOil 3a/1a4ur, BBICKa3bIBATh MJICH, HAIICJICHHBIC
Ha TIOWCK PEIICHUS; COIMOCTABIATH CBOHM CYXICHHS C CYXICHUSIMHU
APYrMX YYaCTHUKOB AMaiora, OOHApYKUBATh PasiMYAe M CXOJCTBO
MO3UIIMKA; B KOPPEKTHOH ¢dopme (OpMYyIHpOBaTh pa3HOTIACHs, CBOU
BO3PaKEHUS;

NPEJCTaBIATh  PE3yAbTaThl  pENICHHWS  3a/Jayd, OKCIICPHMCHTA,
UCCIICIOBAHUsA, TMPOEKTa; CaMOCTOATEIbHO  BBIOMpaTh  Qopmar
BBICTYIIJICHUSI C Y4Y€TOM 3a7ad Tpe3eHTallMd U  OCOOCHHOCTEH
ayJTUTOPUHU.

CoTpyIHUYECTBO:

NOHMMATh W  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIAHOW U
WHANBUAYaTbHON paOOThl MPHU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
HeJdb COBMECTHOW  JEATENIbHOCTH, IUIAHUPOBATh  OPraHU3aIUIo
COBMECTHOU pPabOThl, paclpeneyiiaTb BUABI padOT, JOrOBApUBATHCA,
o0CcyXaaTh TMPOIECC H pe3yabrar paboThl; 0000maTh MHEHUS
HECKOJIBbKUX JIOJICH;

y4acTBOBAaTh B TPYMIOBEIX (opmax paboThl (0OCyX)aeHUs, OOMEH
MHEHHM, «MO3rOBbI€ IITYPMbD» U WHBIEC); BBIIOIHATH CBOIO 4YacTb
paboThl M KOOPAMHUPOBATH CBOM JCHCTBUS C JPYTMMHU UJICHAMH
KOMAaH/Ibl; OLIEHUBATh KAue€CTBO CBOETO BKjJaja B OOLIMWNA MPOAYKT MO
KpUutepusam, chopMyJIMPOBAHHBIM YYACTHUKAMH B3aHUMOICHCTBUSI.



3)  Vuusepcanvuvie  pezynamuenvle  Oelicmeus, — obecneuugaiom
Qopmuposanue cMvlCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranuzanus:

COCTaBJIATh IUJIAaH, QITOPUTM pELIEHUs 3aJadyd, BBIOMpPATh CIOCOO
pelieHuss ¢ y4€TOM MMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUpPOBAaTh U KOPPEKTUPOBATH BApUAHTHI PELICHUM C Y4ETOM HOBOU
uH(pOopMaIu.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KaK OCO3HAHUsA
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IIPOLIECCOB, UX
pe3yNbTAaTOB; BJIAAETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
IIpoLECcCa U Pe3ysbTaTa pelIeHUss MaTEMaTHYECKOM 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENBCTB,  JIAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSCHATH
IIPUYUHBI TOCTHXKEHUS WU HENOCTUKEHHUSI PE3YyJIbTATOB €SI TEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kkypca «Anrebpa W Hayajga MaTeMaTUYECKOTO
aHanM3a» Ha YpPOBHE CpenHero oodiiero oOpa3oBaHUs JOHKHO OOecreyrBaTh
JOCTHXKEHUE CIEeNYIONUX MPEeIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB:

10 KITACC

Yucia v BLIYUCIEHUS

OnepupoBaTh TOHATUAMHU: pALMOHAIBLHOE U JEUCTBUTEIIBHOE YHCIIO,
OOBIKHOBEHHAS | JIECATUYHAS TPOOb, MMPOIEHTHI.

BreimonHaTe  apudmeTrnyueckue — omepanud ¢ palMOHAIBHBIMH U
NIEUCTBUTEILHLIMHY YHCIIAMHU.

BeimonuaTe  npuOMMKEHHBIE — BBIYKMCICHHUS,  UCIIOJNB3YS  IIpaBuja
OKpYIJICHUS, JIeJIaTh IPUKHUIKY U OLICHKY pe3yJibTaTa BEIUMCICHUM.

OnepupoBaTh MOHATUAMU: CTENEHb C IIEJBIM IMOKa3aTelIeM; CTaHAapTHas
dbopma 3amucH JIEUCTBUTEIBLHOIO YHCIIA, KOPEHb HATYypaJdbHON CTEIICHM;
HCIIOIb30BaTh TOAXOAAIIYI0 (OpMYy 3allUCH JCUCTBUTEIBHBIX YHCET IS
pelIeHUs MPAKTUUECKUX 3a71a4 U MPEJICTaBICHUS JaHHbBIX.

OnepupoBaTh MOHATHSMH: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJILHOTO
yIjla; HCIOJb30BaTh 3alKCh IPOW3BOJIBHOTO yrja depe3 oOpaTHBIC
TPUTOHOMETpUUYECKUE (HYHKITUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJIOE,
palMoOHaIBHOE, HWppaluoHAILHOE ypaBHEHUE, HEPABEHCTRBO;
TPUTOHOMETPUUECKOE YPaBHEHUE;

BeinosHATh mpeoOpa3oBaHuss TPUTOHOMETPUUYECKUX BBIPAKECHHUI U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BeimonHATh ipeoOpa3zoBaHus IEIbIX, PAIMOHAIBHBIX U UPPAIIMOHATBHBIX
BBIDQAKCHUH W  peliaTh OCHOBHBIC THUIIBI IENBIX, pAIMOHAIBHBIX U
HppallMOHAIBHBIX YPaBHEHUI U HEPABEHCTB.



[IpyuMeHsAT, ypaBHEHUS U HEPABEHCTBA ISl PELICHHUS MaTeMaTHYECKHX
3a/1a4 ¥ 3aJa4 U3 pa3IMuyHbIX 00JacTel HAYKU U pealbHOM KU3HU.

MopenupoBaTh peajbHble CHUTYalldd Ha S3bIKE aureOpbl, COCTaBIATH
BBIPAKEHUSA, YPAaBHEHHs, HEPABEHCTBA [0 YCIOBUIO 3aJlayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (DYHKIMS, CHOCOOBI 3alaHud (PYHKIIHH,
00JacTh ONpENENCHUs U MHOKECTBO 3HAau€HUU (PyHKUUHU, rpaduk (yHKLIHH,
B3aMMHO 0OpaTHbIC (PYHKIIUH.

OnepupoBaTh NOHATHAMHU: UYETHOCTh M HEUYETHOCTh (YHKUMH, HYIU
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduiku GyHKUMMA 1715 pelIeHUs] ypaBHEHUI.

Crpoutrb u uuTaTh TIpaduUKKM JHUHEHHOW (YHKUMH, KBaJpPATUYHOU
(yHKIUHU, CTENEHHOW (DYHKIIUU C IIeJIbIM NTOKa3aTeJeM.

Ucnonb3oBath rpaduku GyHKUMA [J1s MCCIENOBaHUS IMPOILIECCOB U
3aBUCUMOCTEN MpU PEIIeHUH 3aa4 U3 IPYyTUX yU4eOHBIX IPEIMETOB U pealbHOU
’KU3HU; BBIpAXXaTh (POPMYJIaMH 3aBUCUMOCTU MEXKy BETMYNHAMMU.

Havana maTeMaTH4ecKOro aHaJIu3a

OnepupoBaTh MOHSATHSIMH: TOCIEAOBATEIBHOCTh, apupMeThyecKkas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh TOHATHUSAMU: OECKOHEYHO YOBIBarolasi TeoMeTpuuecKas
nporpeccusi, cymma 0€CKOHEYHO yObIBAIOIIEH reOMETPUUYECKON MPOTPECCU.

3a/aBath MOCIEI0BATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOWCTBA IOCJIENOBATEIBHOCTEM M MPOTPECCUR  JJIs
pELICHMS peallbHBIX 3a/1a4 IPUKJIAHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETHKO-MHOXXECTBEHHBIM — ammapaTr JJId  ONHCAHMS
peasibHBIX TNPOLIECCOB U SIBJICHWM, MPU PEIICHUU 33Jad U3 JPYTUX y4eOHBIX
IPEIMETOB.

OnepupoBaTh  NOHATUAMM:  OINpPEACIICHHE, TEOpEMa,  CIEICTBHE,
J0Ka3aTeIbCTBO.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3ae/ioB duekTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PecypcChl
n padoThI padoThl
MHoxecTBa
palMoOHAIBHBIX U
1 € CTBUTEILHEIX YHCEIT 14 1 bubnmotexa HOK
A ’ https://m.edsoo.ru/1568aba3
PanvionaneHbIE ypaBHEHUS
Y HEPaBEHCTBA
Dyuximn u rpadpuku.
9 CTyeHneHL . eibia 6 bu6moreka [IOK
H https://m.edsoo.ru/1568aba3
MoKazaTeyjiemM
ApubMeTnuecKknii KOpeHb
N—OM CTENCHH. bubnuorexa [JOK
3 18 1 :
HppanuonanbHbie https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
DopMyIbl
4 T I/III)“OI};OMCT nn. Tpuronom 22 1 bubmmorexa HOK
P puH. 2P https://m.edsoo.ru/1568aba3
€TPUYECKUE YPaBHEHUS
5 ITocnenoBarensHOCTH U 5 bubnuoreka [JOK
MpOrpeccuu https://m.edsoo.ru/1568aba3
5 [ToBTOpenue, 06061IeHNE, 3 1 bu6mmoreka [JOK

CHCTeMaTHu3alus 3HaHu!

https://m.edsoo.ru/1568aba3
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MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

10 KVIACC

Konx nposepsiemoro

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM 06p330BaTeJ'le0]71 nporpaMmmsbl CpEeIHET0

pe3yJabTara 0011ero oopa3oBaHus
1 Yycita ¥ BEIYUCIIEHUS
11 OnepupoBaTh MOHATUSAMHU: PANMOHAIBHOE W JICHCTBUTEILHOE YWCIIO, OOBIKHOBEHHAS W JICCATHUYHAS JPOOb,
' HPOLIEHTHI
1.2 BeImostHATE apuMeTHYECKUE ONepaliy ¢ PAIHOHAIBHBIMU M ICHCTBUTECIILHBIME YUCIIAMU
13 BhITIOJTHATE TIPHOMMKEHHBIC BBIYMACICHHS, WCIOIB3YsS IMpaBUIa OKPYIJICHUS, JejaTh NMPUKUIKY U OICHKY
' pe3ysibTaTa BIYMCICHHHA
OnepupoBaTh MOHATUSAMH: CTEICHb C IIEJBIM IMOKa3aTeleM, CTaHaapTHas (opMa 3aluCh JCHCTBUTEIHLHOTO
1.4 YKClia, KOPEHb HATYpPaJIbHON CTEIEHU; HCIOJIb30BaTh MOIXOAAIIYI0 (OpMyY 3alUCH JCHCTBUTEIBHBIX YUCEI
JUTSL PEIICHUS TPAKTHYCCKUX 3a/1a4 M MPEACTABICHUS JaHHBIX
L5 OnepupoBaTh TOHATUSMH: CHUHYC, KOCHHYC W TAaHICHC IIPOM3BOJBHOTO VIJIa; HCIOJIb30BaTh 3aIliCh
' IPOM3BOJILHOTO YTIila yepe3 0OpaTHbIC TPUTOHOMETPUIECKUE (QYHKIIUU
2 YpaBHEHHS ¥ HEPaBEHCTBA
21 OnepupoBaTh TMOHSATHSIMH: TOXJIECTBO, YpPaBHEHHE, HEPABCHCTBO, IIEJI0€, PAIMOHAIBHOE, UPPAIMOHAILHOE
' ypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHUE
2.2 BhInoaHATE ipeoOpa3oBaHusl TPUTOHOMETPHUSCKUX BBIPAKEHUH U PEIIaTh TPUTOHOMETPUIECKUE YPaBHECHUS




BreInoaHsTh Hpeo6pa3013aHI/I;1 HCJIBIX, paUOHAIBHBIX U UPPAlMOHAIBHBIX Bblpa)i(eHI/If/'I n peiiaTb OCHOBHBIC

23 THUTIBI LEJIBIX, PAIHOHATBHBIX U UPPANMOHAIBHBIX YPABHCHUH H HEPABCHCTB

24 [TpumMeHsTh ypaBHEHHS 1 HEPABEHCTBA ISl PELICHUS] MATEMaTHUECKUX 3aa4 M 3a]1a4 U3 Pa3INIHBIX 00nacTen
' HAYKHU U PEANbHOI KM3HU

25 MoenupoBaTh peallbHbIe CUTYalluU Ha SI3bIKE aareOpbl, COCTABIISATh BHIPAKEHHS, YPABHEHHUS, HEPABEHCTBA 110
' YCIIOBUIO 3aJ1a4M, UCCIIEI0BATh MOCTPOSHHBIE MOJIENIN C UCIIOJIB30BAHUEM alllapaTa ajareopbl

3 OyHKINH U TpapUKH

31 OnepupoBaTh MOHATUSAMH: (PYHKIHS, CIOCOOBI 3amaHusl (YHKIMH, OOJACTh OMNPEACNTCHUS W MHOXKECTBO

3HaueHul QyHKUIKHU, rpaduK QyHKINU, B3AUMHO 0OpaTHbIe PYHKLINN

3.9 OnepupoBaTh TOHATHSIMH: YETHOCTP W  HEUETHOCTh (QYHKIHWH, HYJIH (QYHKIHH, TPOMEKYTKH
' 3HAKOMOCTOSHCTBA

3.3 Hcnonws3oBath rpaduku GyHKITUN I pEIICHUsT ypaBHEHUH

34 Ctpouth M uuTaTh TpauKu JTUHEHHOW (QYHKIHMH, KBAAPATUYHON (YHKITUH, CTETICHHOW (DYHKIIMM C IICJIBIM
' HoKa3aTeneM

35 Ucnonb3oBats rpaduku QyHKIUN A7 MCCIEAOBAaHUS IMPOLECCOB U 3aBUCUMOCTEH MPH PEIICHUU 3ajad U3
' JOPYTrUx y4eOHbIX IPEIMETOB U pEaIbHOM JKU3HH, BBIpaXaTh (POPMYIaMU 3aBUCUMOCTH MEXK]Ty BETUUMHAMHU

4 Hayana maTemarnueckoro aHaiusa

4.1 OnepupoBaTh MOHATUSAMU: TIOCIIEI0BATEIBHOCTD, apU(PMETHUECKAsE U TEOMETPUYECKas IPOrPECCUH

42 OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBarolasi reoMeTpuYecKasl IMporpeccus, cymMma OeCKOHEYHO
' yOBIBaIOIIe reOMETPUIECKON TPOTPECCU

4.3 3amaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMHU

44 Hcnonb3oBaTh CBOMCTBA MOCIENOBATENFHOCTENH U MPOTPECCU ISl PEIIEHUs] PeallbHBIX 33/a4 MPUKIATHOTO

XapakTepa




MHuoxecTBa 1 1oruka

5.1 OniepupoBaTh NOHITHSAMHU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMHU

5.9 Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jjisi ONMCAHUS PEATbHBIX MPOIECCOB W SIBJICHUM, MpHU
' pelIeHuy 3a1a4 U3 JPyrux yueOHbIX MPEAMETOB

5.3 OnepupoBaTh NOHATUSAMU: ONIPE/IEICHHUE, TEOPEMA, CIEACTBHUE, JOKA3aTEIbCTBO




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
Pammonaneupie uynciaa. OOBIKHOBEHHBIE W JECATUYHBIC IPOOH, TPOICHTHI, OECKOHEUHBIE TEPUOAUYECKUE JIPOOH.
11 Apudmernueckue onepanyy ¢ pallMOHAIbHBIMU YMCIaMH, TPE0Opa30BaHUs YUCIIOBBIX BhIpakeHHH. [Ipumenenue npobeit
Y TIPOTICHTOB JIJIsl PEIICHUSI MPUKIIATHBIX 3a/1a4 U3 Pa3IUYHBIX OTPACIICH 3HAHUN U PeaTbHOM KU3HHU
12 JleiicTBuTenpHble yucia. PannoHanbHble U WppalMOHANIBHBIE YHCla. Apu]MeTHYecKue onepanuu C JIeHCTBUTEIbHBIMU
' yrcinamu. [puGnrxénnble BEIUNMCICHMS, TpaBHIa OKPYTICHUS, MPUKUIKA U OIIEHKA Pe3yJibTaTa BhIUMCICHUH
13 Crenenp ¢ menbiM mokazarenem. CranmaptHas dopma 3amucHl JEHCTBUTENBLHOTO uucia. Vcrmonp3oBaHHME MOIXOsIIEH
' (hopMBI 3aITUCH IEHCTBUTENBHBIX YHCET JISl PEHICHHs] MPAKTUYECKUX 33a]1a4 U MPEICTaBICHUS TaHHBIX
14 ApubMeTnuecKnii KOpeHb HATypaIbHOU cTerneHu. [leficTBrs ¢ apuMeTHIeCKMMHU KOPHSAMHU HATypaIbHON CTEIIEHU
1.5 CuHYC, KOCHHYC M TAHT'€HC YUCJIOBOIO ApryMeHTa. APKCUHYC, apKKOCHHYC, APKTAHT€HC YHCIOBOIO apryMeHTa
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OPa30BaHMS
2.2 [IpeoOpazoBanye TPUTOHOMETPUUECKUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHUE (DOPMYIIBI
2.3 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHcTBa. MeTo 1 UHTEpBaloB
24 Pemenue nensix u 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Peienne nppanoHalIbHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemienne TpUroHOMeTpUYECKUX YpaBHEHUN




[IpumeHeHre ypaBHEHUI W HEPABEHCTB K PEUICHUWIO MAaTEMaTHUYECKUX 3a/a4 M 3aJad M3 Pa3IM4HBIX 00JacTeil HayKu U

21 PEANBHOM KU3HH
3 OyHKIMH U TpaPUKH
3.1 Oynkiys, criocoosl 3ananus Gyaxnun. ['paduk Gyakmmn. Bzanmuo oOparHsie GyHKINN
3.9 Ob6nacTh ompeneNeHns U MHOKeCTBO 3HadeHui ¢yHkuuu. Hymu ¢ynkiun. [IpoMexyTkn 3HakonocTtosiHCTBa. UYETHBIE U
' HEYETHbIE PYHKIINUU
33 CrenenHas (QyHKIUS C HAaTypaJIbHBIM M IIeJIbIM NoKazareneM. E€ cBoiictBa u rpaduk. CpolicTBa U rpaduk KOpHsS N-oi
' CTeneH:
3.4 TpuronomeTrpuyeckasi OKpYy>KHOCTb, OIIpe/IeJICHHE TPUTOHOMETPUUECKUX (PYHKINUN YHCIOBOTO apryMeHTa
4 Hauana maTtemaTnyeckoro aHanmsa
4.1 [locnenoBarenbHOCTH, CIOCOOBI 33/1aHU MTOCNIEA0BATEILHOCTENH. MOHOTOHHBIE IOCIIEI0BATEIHHOCTH
Apugmernueckas M TreoMmerpuueckas Iporpeccuu. beckoHeuHo yObIBaromias reomerpuueckass mnporpeccus. Cymma
4.2 OCCKOHEYHO YOBIBAIOIIEH TeOMETpUUECKOU mporpeccun. Dopmyrna CIOKHBIX MPOICHTOB. VIconb30BaHNe TPOTPECCHH IS
peleHys peajbHbIX 3aJa4u NPUKIIAJHOTO XapakTepa
5 MHoecTBa U JIOTHKA
51 MHoxecTBO, onepauuu Haja MHoOecTBaMu. J(marpammel Oitnepa — Benna. llpuMmeHeHue TEOpPETHKO-MHOKXECTBEHHOTO
' anmnapara JJsl OIMCaHUs PeaJIbHbIX IPOLIECCOB U SIBICHUH, IPH PELICHUH 3a7a4 U3 IPYTUX y4eOHbIX IPEIMETOB
5.2 Omnpenenenue, Teopema, ClIeICTBHE, J0Ka3aTeIbCTBO










IHPOBEPAEMBIE HA EI'D IITO MATEMATUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA3OBATEJBHOM ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOoBaHMs

IIpoBepsieMble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHHUSI OCHOBHOI 00pa30BaTeIbHOI
NporpamMmbl cpeaHero oouero oopa3oBaHus

Brnagenne MeTtomamMu JT0OKa3aTelbCTB, AJITOPUTMAMH pPEIICHUS 3aj1a4; yMeHue (OpMyIUpOBaTh |
OTICpUPOBATh TOHATHUSMHU: ONpEICIICHWEe, aKcuoMma, TeopeMa, CIIACTBHE, CBOWCTBO, NPH3HAK,
JI0Ka3aTeNbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKH; MPUMEHATh UX; YMEHHE (popmyianpoBaTh 0OpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKIACHUE, IPUBOIUTH IPUMEPHl W KOHTPIPHUMEPHI, HCIIOIB30BATh METOM
MaTeMaTU4YEeCKOU HHAYKIUH, ITPOBOANUTE AOKA3aTCIIBHBIC PACCYXACHHA IPHU PCUHICHWHA 3a/a4d, OLICHNBATh
JIOTUYCCKYIO IMpaBHUIIBHOCTDH paCCY)K}IeHHfI; YMECHUEC OIICpUpOBAThH IIOHATUAMU . MHOXECTBO,
MOJIMHOXECTBO, OTIEpallii HaJ MHOXKECTBAMHU; yMEHHE HCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
ammapar sl OTIMCaHMsI PEATBHBIX MPOIECCOB U SIBIICHHUI W TIPU PEIICHUH 3a/1a4, B TOM YHUCIIE U3 JAPYTUX
y4eOHBIX MPEAMETOB; YMEHHUE OTNEPHPOBATh MOHATHAMU: Tpad, CBA3HBIA rpad, AepeBo, UKI, Tpad Ha
TUTOCKOCTH; YMEHHE 3a/1aBaTh M OMHCHIBATh Tpadbl Pa3IMIHBIMHA CIIOCOOAMU; MCIIOIB30BaTh Tpadbl IpH
pelIeHUN 3a1a4

YMeHue onepupoBaTh MOHATUAMHU: HaTypaJlbHOE YMCIO, LEJIOE YUCIO, CTENEHb C LeJIbIM M0Ka3aTeseM,
KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C PAalMOHAIbHBIM IIOKa3aTelleM, CTENEHb C JIeHCTBUTEIbHBIM
nokasaresem, Jiorapum 4ucia, CHHyC, KOCHHYC U TaHT'€HC IIPOU3BOJILHOIO YHCIIA, OCTATOK IO MOAYJIIO,
palMOHATIBHOE YMCJIO, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA HATYypaJIbHBIX, ILIEJbIX, pallMOHAJIbHBIX,
JIeWCTBUTENBHBIX YMCEN; YMEHHE MCI0Ib30BaTh MIPU3HAKU AEIMMOCTH, HAMMEHbIINN OOLIUNA AeIUTeNb U
HavMeHblIee ofliee KpaTHOE, alropuTM EBKiInWAa Hpu pemieHuu 3ajad; 3HaKOMCTBO C Pa3iIMYHBbIMHU
HNO3UIIMOHHBIMUA CUCTEMaMH CUMCIIEHUS; YMEHHE BBIIOJIHITH BbIUMCIEHUE 3HAUCHUH U IpeoOpa3oBaHUs
BBIP@KEHUI €O cTeneHsMH U Jiorapupmamu, npeoOpa3oBaHUs APOOHO-PALMOHANBHBIX BBIPAKEHUH;
YMEHHUE ONEepPHPOBATh MOHATUAMU: MOCIEI0BATEIbHOCTD, apH(PMETHUECKasl IPOrPECCHs, FEOMETPUIECKast




mporpeccusi, OeCKOHEYHO  yObIBaioIas  TeOMEeTpUYecKass  MpOrpeccusi;  yYMEHHE  3a7aBaTtb
IOCJIEZIOBATEILHOCTH, B TOM YHCJIE C IOMOLIbIO PEKYPPEHTHBIX (QOpMYJ; YMEHHE OIEpUPOBATh
HOHSATUSIMU: KOMIUIEKCHOE YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOJIYJIb U apryMeHT
KOMIUIEKCHOTO YHcia, (hopMa 3amiCH KOMIUIEKCHBIX YHMCEN (TreoMeTpuvecKas, TPUTOHOMETpUYecKas U
anreOpauveckasl); yMeTb NPOU3BOJIUTH apU(PMETHUECKUE JIEHCTBUS C KOMIUIEKCHBIMHM YHCIIaMU;
MIPUBOJIUTH MPUMEPHI UCIIOJIB30BAHMSI KOMIUIEKCHBIX YHCENl; ONEPUPOBATh MOHATUSAMU: MaTpuua 2x2 u

3x3, onpeAenuTens MaTPHUIlbl, TEOMETPUUECKUN CMBICIT OTIPEIETUTEIIS

YMenue omnepupoBaTh NOHSTHUAMU: pPaLUOHAIbHBIE, HppalOHAJIbHbIE, IOKa3aTelbHbIEC, CTEIEHHBIE,
jorapuMuyuecKre, TPHrOHOMETPUUYECKUE YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBAThH
MOHATUSIMHM: TOXJECTBO, TOXKJECTBEHHOE TIpeoOpa3oBaHHe, YpaBHEHHE, HEPaBEHCTBO, CHUCTEMa
YpaBHEHUN W HEPAaBEHCTB, PAaBHOCUJIBHOCTb ypaBHEHUM, HEPAaBEHCTB W CHUCTEM; yMEHHE pellaTh
ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C MOMOUIBIO PA3IMYHBIX MPUEMOB; pellIaTh YpaBHEHMsI, HEPAaBEHCTBA
U CHCTEMBl C IIapaMETpOM; IpPUMEHATH YPaBHCHMs, HEPABEHCTBA, HMX CHCTEMBbl M DPELICHUS
MaTeMAaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JIacTel HAyKN U peaJIbHOM JKU3HU

YMenue onepupoBaTh TMOHATUAMHU: (YHKIUS, UYETHOCTh (YHKIUH, MEPUOAMYHOCTh (YHKIUH,
OTPAaHUYEHHOCTh (PYHKLIHUH, MOHOTOHHOCTh (DYHKIIUH, SKCTpeMYM (DYHKIIUHU, HAauOOJbIllee U HauMEHbIIIee
3HaueHusl (YHKIMM Ha MPOMEXKYTKe, HEeMpepbIBHAS (YHKIIHUS, aCUMITOTHI Irpaduka QyHKUINUH, TepBas U
BTOpasi MPOU3BOJHAS (PYHKIUU, TEOMETPUUECKUN U (PU3HUECKUN CMBICI MPOU3BOIHOI, mepBooOpa3Has,
ONpeNeNEHHBI MHTErpal; yMEHHE HaxOOUTh AaCUMITOTHI rpaduka (YHKIUH; YMEHUE BBIUUCISATH
IPOU3BOJHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMIIO3ULIUU (YHKIUH, HAXOIUTh YpaBHEHHE
KacaTeJbHON K Tpaduky QyHKIUHU; YMEHHE HAXOAWTh MPOU3BOJHBIC IEMEHTAPHBIX (DYHKIHM; YMEHHE
UCIIOJIb30BaTh TPOU3BOAHYIO JJISi HCCIeAOBaHHMS (DYHKIUN, HAXOAUTh HAUOONbIINE W HAWMEHBIIHE
3HaueHus: (PyHKIUH; CTPOUTh rpadMKd MHOTOWIEHOB C HCIIOJIb30BAHHMEM ariapara MaTeMaTH4eCKOIro
aHalIM3a; MPUMEHSTh IPOU3BOAHYIO JUIS HAXOXKICHHS HAWITYYIIIET0 PEHICHHs B MPUKIAJHBIX, B TOM YHCIe
COIMANIbHO-9KOHOMHMYECKUX U (PU3NYECKUX 3a[auax; HaXOJUTh IJIOMAAU U 00BEMBI (PUTYp C TTOMOIIBIO
UHTETpasia; IPUBOJUTH MPUMEPHl MAaTEMATHUYECKOTO MOJIEIUPOBAHMS ¢ TOMOIIBbIO auddepeHInanbHbIX




YpaBHEHUI

YMeHue omepupoBaTh MOHATUSAMH: rpaduk (yHKIMH, oOpaTHas (QYHKIUSA, KOMITO3UIMS ()YHKIIHIA,
nuHeWHas (QyHKOMS, KBagpaTHdHas (YHKIHS, panuoHanbHas (yHKOWs, creneHHas (YHKIHA,
TPUTOHOMETPHUYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETpPHYECKHE (YHKIWHU, MOKa3aTeNbHas W
gorapudmuueckas (QYHKIUHM; YMEHHME CTPOUTh TIpa@UKU M3YYEHHbIX (YHKUUH, BBIIOJHATH
npeoOpazoBaHusi TpadukoB (GYHKIUH, MCHOJB30BaTh TrpaduKH I  HW3YYEHHUS] TPOIECCOB U
3aBUCHUMOCTEH, MpHU PEHIeHUH 3aJad W3 JPYTUX Y4eOHbIX NPEIMETOB M 3a/Jad U3 pealbHOM KU3HU;
BBIpaXaTh (GOpMyJIaMH 3aBUCUMOCTH MEXIY BEITHUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U Tpaduku QyHKIHUH
JUISL pelIeHWs] ypaBHEHW, HEpaBEHCTB W 3aJad C MapaMeTpaMH; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PEIICHUIN YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUIOB (B TOM YHCJIE€ Ha TMPOIICHTHI, JOJIM M YacTH, Ha
JBUKEHHE, paboTy, CTOUMOCTh TOBAapOB M YCIIYT, HAJIOTH, 33[aud U3 00JacTH YIpPaBIICHUS JTUYHBIMHU U
ceMEHBIMU (PMHAHCAMU); COCTABIISITh BBIPAXKECHUS, YPAaBHEHUSI, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHUIO
3a/lauM, MCCIEN0BATh IMOJIyYEHHOE pEeUIeHHEe M OLIEHUWBATh IMPaBAOINOJ0OHOCTh PE3YNIbTATOB; YMEHHE
MOJIETUPOBATh peajibHble CUTYyallud Ha S3bIKE MaTEMaTHKHU; COCTaBJSATh BBIPAKECHUS, YpaBHEHUS,
HEPaBEHCTBA M UX CUCTEMBI 110 YCIIOBUIO 3aJ]auu, UCCIIE0BATh MOCTPOCHHBIE MOJIEIHN C UCIOJIb30BaHUEM
anmnapara ajnredpbl, HHTEPIPETHUPOBATH MMOJTYUYECHHBIIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apupMeTHUecKoe, MeuaHa, HauOoJbllee U HaUMEHbIIee
3HAueHUs, pa3Max, IUCIEepPCHUs, CTAaHIAPTHOE OTKIOHEHHE YHCIOBOro Habopa; yMeHHE H3BIIEKaTh,
UHTEPIPETUPOBATh HMHQPOpPMAIINIO, TPEACTAaBICHHYI0O B Taliulax, Ha JAuarpaMmax, Trpadukax,
OTpaXarolIyl0 CBOMCTBA pEaJbHBIX MPOLIECCOB U SIBICHUI; MPEACTaBIATh MH(YOPMALHMIO C TOMOIIBIO
TaONIuUI ¥ JUarpaMmm; UCCIIEe0BaTh CTATUCTUUECKUE JaHHBIC, B TOM YHCIIe C IPUMEHEHUEM rpauuecKux
METOJIOB M JJIEKTPOHHBIX CPEACTB; rpaUuecKu HCCIEeI0BaThb COBMECTHbIE HAOIIONEHUS C TOMOIIbIO
JrarpamMM pacceuBaHus U IMHEHHON perpeccun

YMmenue ONICPpUPOBATH NNOHATUSAMMU: CHy‘l&ﬁHHﬁ OIIBIT U CJ'Iy‘lElﬁHOC CO6I>ITI/IC, BCPOATHOCTDH Cﬂy‘laﬁHOFO




COOBITUS; YMEHHE BBIYHCIATH BEPOATHOCTh C HCIIOJB30BAaHHEM TPapUUECKHMX METOJ]OB; NPUMEHSTH
(opMyITBI CIIOKEHUS U YMHOKCHHUSI BEPOATHOCTEH, (popMyny monHo# BeposTHOCTH, (hopmyny bepHysn,
KOMOMHATOpHBIE (PAKTHI U (HOPMYITBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA, YMEHUE ONIEPUPOBATH
HNOHATUSIMM: CllyyaliHasi BEJIMYMHA, pACIpeAeTCHUE BEPOATHOCTEM, MAaTeMaTUYEeCKOE OXUJaHUE,
JCTIEpCUsl U CTaHJIAPTHOE OTKJIOHEHHWE CIy4allHOW BENWYMHBI, (YHKIMHU paclpeAeseHus] U TUIOTHOCTH
PaBHOMEPHOTO, IOKAa3aTEIbHOIO W HOPMAJILHOIO pAaclpelielieHull; YMEHHE HCIOJIb30BaTh CBOICTBa
M3YYEHHBIX pacIpeleleHui Ui peuieHus 3a/lad; 3HaKOMCTBO C MOHSATUSIMU: 3aKOH OOJBIIMX YHCED,
METO/1bl BEIOOPOYHBIX UCCIEI0BAaHUIN; YMEHUE TPUBOANUTD MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCET
B MPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSAX; YMEHUE ONEPUPOBATh MOHATUAMU: COUETaHUE, IEPECTAaHOBKA,
YHCIIO COYETAHMM, YHCIIO MEPECTaHOBOK; OMHOM HbI0TOHA; yMEHHE MPUMEHATh KOMOUHATOPHBIE (PaKThl U
paccyXAeHUs JUIsl pelleHHs 3a7ady; OICHHBAThb BEPOSTHOCTU pPEATbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH MOJYUCHHBIN PEe3yabTaT

YMeHue onepupoBarh MOHATUSAMU: TOUYKa, MpsMasi, IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jyd, BEIMYUHA
yria, IUIOCKAW yroji, JABYIPaHHBIM Yroj, TpEXTpaHHBIA yroj, CKpEUIUMBAIOLIUECs MpsIMBbIE,
MapajuiebHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, YroJl MEXIY HPSIMBIMHU, YTOJ MEXKIY
OpsIMOM M TUIOCKOCTBIO, YIOJI MEXJY IMIOCKOCTAMHU, PACCTOSIHHME OT TOYKHM JIO IJIOCKOCTH, PacCTOSIHUE
MEXIy HOpPSIMBIMU, PACCTOSHUE MEXKIY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IPU pEIICHUU 3a1ad
u3ydeHHble (DaKTbl U TEOpPEeMbl IJIAHUMETPUU; YMEHHE OLIEHUBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHUpPa; CTPOUTH MAaTeMaTUYECKHE MOJIEIH C TMOMOIIBI0O T'€OMETPUYECKUX MOHSATHI M BEJIUYUH, peliaTh
CBSI3aHHBIE C HUMU IIPAKTHUYECKUE 3329
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YMeHue onepupoBaTh MOHATUSAMHU: IUIOMIAAb (GUTYpbl, 00BEM (GUTYpbl, MHOTOIPAHHUK, MPaBUIbHBII
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHMKa, KyO, mapajuielienunen, NOpu3Ma, Nupamuna, ¢urypa u
MOBEPXHOCTh BpallleHUs, UWIUHIAP, KOHYC, Imap, cdepa, Iiomaab cdepsl, IMIOMAAb MOBEPXHOCTH
NUPAMUJIBI, IPU3MBI, KOHYCA, IIIHHIPA, 00bEM KyOa, IPSIMOYTOJIBHOTO MapajieNenumnesa, MupaMubl,
OpU3MBI, LUJIMHApA, KOHyCa, Ilapa, pa3BEPTKAa IIOBEPXHOCTH, CEYEHUS KOHyca M IIWIMHAPA,
napasiesbHble OCH WM OCHOBaHMIO, CEUEHHE 11apa, MI0CKOCTb, Kacaromascs cepsl, IMIMHAPA, KOHYCa;




YMEHHUE CTPOHMTh CEUYEHHWE MHOTOTPAHHUKA, W300pa)kaTh MHOTOTPAHHUKH, (GUTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEYECHUS, B TOM YHCIIE C TIOMOUIBIO AIEKTPOHHBIX CPEJICTB; YMEHUE IIPUMEHATH CBOMCTBA
TeOMETPUIECKUX (QUTYp, CAMOCTOSTEIHLHO (POPMYIUPOBATH OTPEACICHUS U3y4aeMbIX (PUTYp, BBIIBUTATH
TUIOTE3bl O CBOWMCTBAaX W TPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIM ONPOBEPrarh MX;
YMEHHME MPOBOJUTH KiIacCU(UKALKIO (GUIYyp TO pa3iIMyYHBIM IPU3HAKaM, BBINOJHATH HEOOXOIUMbIE

JOIMOJTHUTCIIbHBIC TTIOCTPOCHUA
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YMeHne onepupoBaTh NOHATHIMHE: JBIKEHHE B NMPOCTPAHCTBE, MapaJUIeNIbHBIA TIEPEHOC, CHMMETPHS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHuE MOJAO0MS, MOAOOHBIE (GUIYpBl; YMEHHE
pacrio3HaBaTh paBHBIE M TMOJOOHBIE (DUTYPHI, B TOM YHCIIE B TPUPOJAE, HCKYCCTBE, apXUTEKTYpE;
WCTIOJH30BaTh TEOMETPUYECKHE OTHOIICHHS MPU PEIICHUH 33]a4; HaAXOIUTh T€OMETPHUECKUE BETMIUHBI
(nmuHa, yroui, miomanas, 00bEM) MpPU pEHIeHUH 3afad M3 APYrUX y4eOHBIX MPEeIMETOB U M3 peajbHOU
KU3HU; YMEHHE BBIUUCIATH TC€OMETPUYECKHE BEIMUYUHBI (ITMHA, YTOJ, IUIOMmaab, OOBEM, TUIOMIANIb
MIOBEPXHOCTH), HCHOJb3ysd H3y4eHHbIE (OPMYJIbl M METOAbI, B TOM 4YHCIE: IUIOLAJb IMOBEPXHOCTH
NUpaMHbl, MNpPU3MBL, KOHyca, LWIMHApA, IUomaas cdepbl; 00bEM Kyba, MHPAMOYTOJBHOTO
napaJienenunesa, IupaMu/Isl, IPU3MBI, IIIMHIPA, KOHYCA, [1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BEMOB
10TI00HBIX HUTyp

12

YMeHue onepupoBaTh MOHATUSIMH: MPSIMOYTrOJbHAS CUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOpPJMHATBl BEKTOpa, CyMMa BEKTOPOB, MPOM3BEJICHHE BEKTOpa HA YHUCIO, pa3joKEHHE BEKTOpa IIo
0a3ucy, CKaJsIpHOE IMPOU3BEICHUE, BEKTOPHOE IIPOU3BEIECHUE, YroJl MEXKIy BEKTOpamMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIN U KOOPIAMHATHBIN METO JUIsl pelICHUS TEOMETPUUYECKUX 3a/1a4 U 3a]a4 IPYruxX
y4eOHBIX IPEAMETOB
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YMeHue BbIOMpaTh MOAXOAIIMNA METOJ Ul PEeIICHUs 3aJaud; NOHMMaHHe 3HAYMMOCTH MaTeMaTHKHU B
U3yYCHUH MPUPOJHBIX M OOLIECTBEHHBIX IPOLIECCOB M SIBJICHWI; yMEHHE paclo3HaBaTh IPOSBIECHUE
3aKOHOB MAaTEMaTUKUM B HCKYCCTBE, YMEHUE IPUBOAUTH IIPUMEPBI MAaTE€MaTUYECKUX OTKPBITUH
POCCUICKON U MUPOBOM MaTeMaTU4E€CKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbHblie u nenbie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET
1.2 Panmonaneueie uncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TPOIICHTHI, OECKOHEUYHBIE TIEPHOINYECKUE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypabHOU cTeneHu. JleicTBUs ¢ apupMETUYECKUMU KOPHIMHU HAaTypaJlbHOM CTETIEHU
1.4 Crenensb c 1enbiM nokasaresnemM. CTeneHb ¢ palMOHAIBHBIM NoKa3aTeneM. CBOMCTBA CTENEHU
15 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHbBIE JOTaPHUPMBbI
17 JlelictButenbHbIe 4ynciaa. ApudMeTHYECKUE OTepalud C JEeHCTBUTEIbHBIMU uuciaaMu. [IpuOmmkEHHBIC BBIYMCICHUS,
' MIpaBUJIa OKPYTJIEHUS, IPUKKJIKA U OLIEHKA Pe3yabTaTa BBIUYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHU
1.9 KowmmnekcHsie yncna
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIE YPaBHEHHUSI
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U TOrapuMUIECKIE YpaBHEHUS
2.5 Ienbie u ApoGHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 WppanmoHaibHbIe HEpaBEHCTBA

2.7 IToxazaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA




2.8

TpuronomeTpruyeckue HEpaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cucTeMbl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULLb
3 OyHKINH U TpaPUKH
31 OyHkuus, cnocoos! 3aganus Gynkuuu. ['paduk pynkiun. Bzanmuo obpatHbeie pyHkunu. YETHRIE M HEUETHBIE (QYHKIIMH.
' [lepuognueckue GyHKIUU
OOnacte ompeneneHWss W MHOKECTBO 3HaueHWid ¢yHKiuu. Hymm ¢yakoun. [IpoMeXyTKH 3HAKOTIOCTOSIHCTBA.
3.2 [TpoMexxyTKH MOHOTOHHOCTH (QYHKIHH. MaKCUMyMbl U MUHHMYMBI (QyHKIHH. HanOonbliee W HanMeHbIIee 3HAUYCHUE
(GYHKIIMY Ha TPOMEXKYTKE
33 CrenenHas (QyHKIUS C HaTypaJbHBIM M LENbIM Moka3zareneM. E€ cBoiictBa u rpaduk. CpoiicTBa u rpaduk KOpHs N-oi
' CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.5 [TokazarenpHas u norapudmMudeckas PyHKIIMH, UX CBOUCTBA U rpaduKH
3.6 Touku pa3peiBa. AcuMnTOTHI rpadukoB GyHKui. CBoiicTBa GYHKITUH, HEMIPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aaHUs TIOCIIEJOBATEILHOCTEN
3.8 Apugmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia CI0KHBIX IPOLIEHTOB
4 Hauana maTemMaTu4eckoro aHaiamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipou3BoAHbIE 37I€MEHTAPHBIX (PYHKIIUN
42 [IpuMeHeHre TpPOU3BOIHON K MCCIeI0BaHUIO (PYHKIMHA HA MOHOTOHHOCTh M SKCTpeMyMbl. Haxoxaenue Hanbosbliero u
' HaMMEHbIIEro 3Ha4eHus1 QYHKIIMHN Ha OTPE3Ke
4.3 IlepBooOpa3nas. Murterpan
5 MHoecTBa U JIOTHKA




5.1

MHoxecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammsl Ditiiepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [TpsiMbIe 1 TUTOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIEYEHUE
OBPA30OBATEJIbHOIO NMPOLIECCA OBA3ATEJIbHbIE YYEBHbIE
MATEPWAIbI ANnA YYHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHAJIN3a.

Anrebpa 1 Hauana MaTemMaTHdeckoro ananusa, 10-11 knaccel/ MapakoBuy
A.Tl'., Cemenon I1.B. AkiuoHepHO€ 00IIIECTBO

«M3parenscTBO «lIpocBemienne»

METOOUYECKUE MATEPUAIDbI ANA YYUTENA

Anrebpa u Hauana MaremaTudeckoro ananusa. lua. Martepuanst. 10, 11
KJ1acc:

yueb.1ocobue g 001eoopa3zoBaT.opranu3anuii: 6a3oBblil 1 yriryois. Y poBHU
/ M.K.ITotanog, A.B.IlleBkuH.-14-¢ u3a.-M.: [Ipocsemnienne,2020.-159 c.

LUDPPOBbIE OBPA3OBATEJIbHbIE PECYPCbI U PECYPCbI CETU
UHTEPHET

* http://school-collection.edu.ru

* https://m.edsoo.ru

[J Poccwuiickas asekTpoHHas mkoia. https://resh.edu.ru/






