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MNOACHUTEJIBHASA 3AITUCKA

Pabouas mporpamma ydeOHOro Kypca «AnreOpa M Hayajlla MaTeMaTHYECKOTO aHaIH3a»
6azoBoro ypoBHs 1t oOywarommxcs 10 —11 xiaccoB paspaborana Ha ocHOBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa CpeaHero oOmero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMIA, MPEIBABISEMBIX K MaTeMaTHYEeCKOMY OOpa30BaHUIO, H
TpaIUIMidA pOCCHUHCKOrO oOpa3oBaHus. Peammzamuss mnporpaMMbl OOECIIEYMBAET OBJIAJCHUE
KIIFOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIONIMMU OCHOBY [Jid CaMOpPAa3BUTHUA W HCHOPCPLIBHOTI'O
o0pa3oBaHusi, LEJIOCTHOCTh OOMIEKYJbTYPHOTO, JIMYHOCTHOTO M IIO3HABATEIHHOTO PA3BUTHS
JUYHOCTH 00YyJarOIUXCsl.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Havaza MaTeMaTHMUECKOTO aHaM3a» ABISETCS OJHMM M3 Haubojee
3HAYUMBIX B IPOrpaMMe CTapUIeil HIKOJIbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOEecHeuHBaeT
MHCTPYMEHTAJIbHYIO 0a3y JJIsl U3y4eHHs BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C APYroil CTOPOHBI,
(dbopMUpyeT JOrM4eckoe M abCTpaKTHOE MBIINUIEHUE YydYallluXcsl Ha YpPOBHE, HEOOXOIUMOM st
OCBOEHHUSI KypcOB MH(pOpPMAaTUKH, OOLIECTBO3HAHMS, UCTOPUU, CIOBECHOCTH. B pamkax maHHOro
Kypca yJalirecs OBJIaIeBaloT YHUBEPCAIBHBIM A3bIKOM COBPEMEHHOM HayKH, KOTopas popMmynupyer
CBOM JIOCTH)KEHHS B MaTeMaTU4yeckoil popme.

Kypc anrebpel 1 Hauam MaTeMaTHYECKOIO aHajiM3a 3aKJIaJbIBAa€T OCHOBY JUISl YCIIEUIHOTO
OBJIAJICHUS 3aKOHAMU (PU3UKH, XMMHH, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TEHIEHIIMH S3KOHOMUKHU U
0OLIECTBEHHOM XKHU3HU, TIO3BOJISIET OPUEHTHPOBATHCSI B COBPEMEHHBIX LIU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh MX B IOBCEAHEBHOW >KM3HH. B TOXe BpeMs oBIlajieHHE
aOCTpakTHBIMM M JIOTUYECKH CTPOTMMHM MAaT€MaTHYECKMMH KOHCTPYKIMSIMH pa3BHBAECT YMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTh YTBEPKICHUS, UCIIOIb30BaTh 0000IIEHIE U
KOHKpEeTH3allnio, aOCTparupoBaHWE M aHAJIOTHIO, (GOPMUPYET KpEaTUBHOE U KPUTUYECKOE
MbllieHHe. B xone m3yueHus anreOpbl M Hayall MAaTeMaTH4eCKOrOo aHajlu3a B CTapliei IIKoJie
y4daluecs MoJdy4aroT HOBBIA OMBIT PEUICHUs MPUKIATHBIX 337ad, CaMOCTOSTEIBHOIO MOCTPOEHUS
MaTeMAaTHYECKUX MOJIEIE pEATbHbIX CHUTyallud W HWHTEPOPETALMH TMOJYyYEHHBIX pELICHUH,
3HAKOMATCA C PUMEpPAaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJJAIOLIMMHUCS MATEMAaTUYECKUMU OTKPBITHSMU U UX aBTOPaMHu.

Kypc oGmnanaer 3HaYMTENbHBIM BOCIHMTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN peanu3yercs Kak
yepe3 y4ueOHBIM MaTepuan, CrocoOCTBYIONINI (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUA, TaK U
yepe3 cHenuduKy y4eOHOW NesSTENbHOCTH, TpeOyrolel CcaMOCTOSTENbHOCTH, aKKypaTHOCTH,
MIPOJOJKUTENIbHOM KOHLIIEHTPAMM BHUMAHMS U OTBETCTBEHHOCTH 32 MOJyYE€HHBIN PE3yJIbTar.

B ocHoBe meroauku oOydyeHuss anreOpe M HayalaM MaTeMaTHYeCKOrO aHalu3a JIEKHT
JeSITeNbHOCTHBIN MPUHIUI O0yUeHHUS.

Crpykrypa Kypca «Anrebpa ¥ Hadajza MaTeMaTHUYECKOTO aHAJIM3a» BKIOYAET CIEeAYIOIINe
coJiep)KarenbHO-MeToauueckue JuHuM: «YHucna u BbelUUCIEHUA», «DyHKIUU U TpaduKuy,
«YpaBHEHUs U HEpPABEHCTBa», «Hauana maremaTnueckoro aHnaiusa», «MHOXKeCTBa U JOruka». Bee
OCHOBHBIE COAEPKATEIbHO-METOINYECKUE JIMHUN U3YYal0TCs Ha MPOTSHXKEHUU JBYX JIET 0Oy4eHus B
CTapUIEH IIKOJIE, ECTECTBEHHO AOIOJIHSASA APYT ApYyra U IMOCTENEHHO HACBIIAsCh HOBBIMU TEMaMU U
pasznenamu. JlaHHBINA Kypc SIBISIETCS MHTETPATHUBHBIM, MOCKOJIBKY OOBEIUHSET B ceOe cojepikaHue
HECKOJIBKUX MaTeMaTH4eCKUX TUCLUUIUIMH: anredpa, TPUTOHOMETpHs, MaTeMaTHUYeCKUil aHanus,
Teopusi MHOXecTB M JAp. Ilo Mepe Toro kak ywamuecss OBJIaJeBalOT Bce 0Oosiee MIMPOKUM
MaTeMaTH4YeCKUM anmnapaToM, Y HUX MOCIEe0BATENbHO (OPMUPYETCS U COBEPLICHCTBYETCSI YMEHHE
CTPOUTH MaTEMaTUYECKYIO0 MOJEIb PEAIbHOW CUTYyalluH, IPUMEHATh 3HAHUS, IOJIYYEHHBIE B KypCe
«Anrebpa M  Hayaja  MaTeMaTM4YeCKOro  aHalu3ay, I PEUIeHHs  CaMOCTOSATENIbHO
copMyYJIMPOBAHHONW MaTeMaTHUECKON 3a]jauHl, a 3aTeM HHTEPIPETUPOBATH MOJTyICHHBIH pe3yibTaT.



CopnepxaTenbHO-METOIMUeCKasi TUHUS «Hucna ¥ BBIUMCICHUS» 3aBepuiaeT (GOpMHUpPOBAHUE
HABBIKOB HCIIOJIb30BaHUS JICHCTBUTEILHBIX YHCEN, KOTOpOe OBbLJIO Ha4aTo B OCHOBHOH mikoie. B
cTapiieil mKoje oco0oe BHHUMAHHME YyHensercs (POPMUPOBAHHIO MPOYHBIX BBIYMCIUTEIHHBIX
HAaBBIKOB, BKIIIOYAIOLINX B c€0s MCMOIB30BaHNUE PA3TUYHBIX (POPM 3aIMCH JCHCTBUTEILHOTO YHCIa,
YMEHHUE DPALMOHAIBHO BBINOJIHATH JEUCTBUSA C HUMH, JEJIaTh NPUKUJIKY, OLCHUBATh PE3YJbTar.
OO0yuaromuecs Moay4aroT HaBbIKU IPUOIMKEHHBIX BBIYMCIICHUH, BHITIOJIHEHUS JEUCTBUI C UUCIaMH,
3allMCAaHHBIMH B CTaHIAPTHOW (OpMe, MCHOJIB30BAHUS MATEMATHUYECKHX KOHCTAHT, OLICHUBAHHS
YHCJIOBBIX BBIPAXKEHUH.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PeaIn3yeTcsl Ha MPOTSHKEHUH BCEro 00y4eHus B cTapliei
LIKOJIE, TIOCKOJIBKY B Ka)K/IOM pazJiesie IporpaMMbl IPEIyCMOTPEHO PEIIEHHE COOTBETCTBYIOLINX
3agad. OOydaromuecs OBJIAACBAIOT PA3JIMYHBIMH METOJAMU PEHICHUS LENbIX, PalOHAIBHBIX,
UppalMOHAJIBHBIX, I0Ka3aTeJIbHBIX, JIOTApUPMUYECKMX M TPUTOHOMETPUYECKHX YypaBHEHUH,
HEpaBeHCTB M UX cucteM. [losyueHHbIE YMEHHS HCIOJIb3YIOTCS NMPHU UCCIENOBAaHUM (PYHKLIHN C
MTOMOIIBI0 TTPOM3BOJHON, PEUICHUH MPHUKIAIHBIX 3a7ad U 337a4 Ha HAaXO0XJCHHE HAauOOJbIINUX U
HauMEHBbIIMX 3HaueHUW (yHkuu. JlaHHas cojep)karenbHas JUHUS BKIIOYaeT B ce0s Takxke
(¢bopMHUpOBaHME YMEHUU BBINOJHATH pPAcyeThl MO (QopmynaM, MpeoOpa3oBaHUs LEJbIX,
palOHAaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHH, a TaKKe BBbIPaKEHUH,
colepkallux cTerneHn U Jorapudmel. brmaromaps wu3ydeHuro anredpandeckoro Matepuaia
MIPOUCXOJUT JalibHENIee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS YdYalluxcs,
(GbopMUpYIOTCS HaBBIKM JCIYKTUBHBIX DPACCYKIEHHH, paboThl € CHUMBOJBHBIMU (opMaMu,
MIpe/ICTaBICHHUs] 3aKOHOMEPHOCTEW M 3aBUCMMOCTEH B BHJE DPABEHCTB M HEpaBEHCTB. Auredpa
npeniaraerT 3pdeKTuBHbIE MHCTPYMEHTHI Ui PEUICHHS] MPaKTHYECKUX U E€CTECTBEHHO-HayYHBIX
3aJ1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK sI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JUHUS «DYHKIUU U TpaduKU» TECHO TMEperuieTaeTcsl C
JPYTMMU JUHUSAMH Kypca, OCKOJBKY B KAKOM-TO CMBICIIE 337acT MOCIIEI0BATEIbHOCTh U3YUYECHHUS
Marepuana. V3ydeHuwe CTeneHHOM, IMOKa3aTeNIbHOM, JIOTapu(PMHUYECKON U TPUTOHOMETPHYECCKUX
(GyHKIMM, WX CBOWCTB U rpaHKOB, HCIOJIb30BaHWE (GYHKIMH JUIs pelieHus 3ajgad U3 JPYrux
y4eOHBIX MPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KAaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C
pelieHreM ypaBHeHHMM U HepaBeHCTB. [Ipu 3ToMm Gosblioe BHUMaHHE yiensercs GOpMUPOBAHUIO
yMEHHS BbIpakaTh (GopMyJamMH 3aBUCUMOCTU MEXIY Ppa3WYHbIMU BEIMYMHAMH, HUCCIIEIOBATh
MOJIy4eHHbIE PYHKIIMH, CTPOUTH UX Tpaduku. MaTtepuan 3Toi cojep:kaTelbHON JIMHUM HalleJIeH Ha
pa3BUTHME YMEHUM M HAaBBIKOB, IMO3BOJISIOLIMX BbIPAXXaThb 3aBUCUMOCTH MEXIY BEIUYMHAMHU B
paznuuHOil (opme: aHATUTHYECKOH, rpaduveckoil W cioBecHOW. Ero m3yueHume cmocoOCTByeT
Pa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOILIEHUI0 M KOHKpPETH3aluH,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JnHUA «Hagana mareMaTM4ecKOro aHalu3a» MO3BOJSET CYLIECTBEHHO
pacIIUpUTh KPyr Kak MaTeMaTHMYeCKUX, TaK M MPUKIATHBIX 3a/1a4, JOCTYIHBIX OOy4aroummcs, y
KOTOPBIX MOSIBIISIETCS BO3MOXXHOCTH HCCIEAOBATH U CTPOUTH rpaduku (YHKIHA, ONpPENensiTh UX
HauOOJbIINEe ¥ HAUMEHbBIINE 3HAUYEHUs, BBIYUCIATH Iomaaun Guryp u oObEMBI Tell, HAXOIUTh
CKOPOCTHM M YCKOpeHHMs mpoueccoB. JlaHHas cojaep)karenbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTM IIOCTPOEHUS MAaTEMAaTHUYECKUX MOJIENEH peajbHbIX CHUTYallUld, HaxXOXKJICHUA
HAaWIY4llIero peUIeHHs B MPHUKIAJHBIX, B TOM 4YHCIE COLHUAJIBHO-DKOHOMUYECKHX, 3a/adax.
3HaKOMCTBO C OCHOBaMM MaTEMaTHYECKOTO aHaju3a CHOCOOCTBYET Ppa3BUTHIO aOCTPAKTHOTO,
(OpMaJIbHO-JIOTMYECKOTO M KPEaTMBHOTO MBIIUIEHUS, (OPMHUPOBAHUIO YMEHHUH paclo3HaBaTh
NPOSIBJICHUS 3aKOHOB MaTeMaTHKH B HayKe, T€XHUKe M HcKyccTBe. OOywaromuecs y3HaIOT O
BBIJAIOIINXCSI PE3YJIbTaTax, OJTYYEHHBIX B X0/I€ Pa3BUTHsI MATEMAaTUKH KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeToAMUYECKAsT JTUHUSA «MHOXKECTBa M JIOTHKa» B OCHOBHOM IIOCBSIICHA
2JIEMEHTAaM TEOPHHM MHOXKECTB. TEOpETUKO-MHOXKECTBEHHBIE IPEICTABICHUS MTPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MaTeMaTHKU U MpelaraloT Haubojee YHUBEpPCAIbHBIN SI3bIK, 0OBEANHSAIONIHNIA BCe
pa3aelibl MaTEMATUKY U €€ MPUJI0KEHH, OHH CBSI3bIBAIOT Pa3HbIE MATEMATUYECKUE TUCLUIUIMHEI B



eauHoe 1enoe. llosTromy BakHO JaTh BO3MOXKHOCTh IIKOJIBHUKY IIOHUMAaTb TEOPETHKO-
MHO>KECTBEHHBIN f3bIK COBPEMEHHOM MAaTEMaTHKH U HMCIOJIb30BaTh €ro I BBIPAXKEHMSI CBOMX
MBICJICH.

B kypce «Anrebpa M Havanma MaTeMaTHYECKOTO aHAIM3a» MPHCYTCTBYIOT TaK)XE€ OCHOBBI
MaTEeMaTHYEeCKOTO MOJEIHPOBAHUSA, KOTOPHIE MpPU3BaHBI CPOPMUPOBATH HABBIKM TOCTPOCHUS
MOJIeNIel pealbHbIX CUTYallui, MCCIEJOBAaHUS ATUX MOJEIEH ¢ MOMOUIbIO ammapara aiareOpbl u
MaTeMaTHYECKOI0 aHaIM3a U UHTEPIIPETALMHU [TOJTyYEHHBIX Pe3yabTaToOB. Takue 3aaHusl BIUIETEHBI
B K&X/IbIA U3 Pa3AeoB IIPOrpamMMbl, IIOCKOJIbKY BECh MaTepual Kypca HIMPOKO UCIIOJIb3YeTCs JUIs
pelieHys NPUKIaAHbIX 3a1a4. [Ipy perieHnn peanbHbIX TPAKTUUECKUX 3a7a4 y4al[uecs: pa3BUBAIOT
HAOJIIOIaTeNIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BAThH
aHaJIOTHIO0, 0000IIaTh ¥ KOHKPETU3UPOBATH IpobieMy. [lesTeapHOCTh o (POPMUPOBAHNIO HABBIKOB
pelIeHrs MPUKIaJHbIX 3ajad OpraHU3yeTcs B IpOIlecce M3YyueHUs BCeX TeM Kypca «Anredpa u
Hayajia MaTeMaTUYeCKOTo aHaIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM mutaHe Ha M3ydeHHe Kypca anreOpbl U Hayal MAaTeMaTHYeCKOro aHajau3a Ha 0a30BOM
ypoBHEe oTBOIUTCS 4 yaca B Henento B 10 kimacce u 4uaca B Henento B 11 kimacce, — 136 yacos.
COIEPXXAHHUE YYEBHOI'O KYPCA

10 KJIACC

Yucaa v BbIYUCICHUS

Panmonaneupie yncna. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoaudeckue Apoou. ApupmeTrnieckue ornepanuy ¢ palioHalbHBIMU YUCIIaMU, TpeoOpazoBaHus
YHUCIIOBBIX BhIpakeHUU. [IpumeHeHune npoOeil M MPOLEHTOB JUIsl PEIleHUs NPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJTbHOU KU3HU.

JleficTBuTenbHbIe uYKclia. PanyoHanbHBIE W WppallMOHABHBIC 4YHClAa. ApudMETHYECKHE
omepanuu C JAEHCTBUTENbHBIMU unciaamu. [IpubnukEHHbIE BBIUMCICHUS, MpaBUIa OKPYIJICHUS,
MIPUKHJIKA U OLICHKA Pe3yJIbTaTa BEIYMCICHUI.

Crenenp ¢ menbiM nokasateneMm. CranpapTtHas ¢opMa 3amuCH JEHCTBUTEIBHOTO YHCHIA.
Hcnonb3oBanue noaxoasuieii GopMbl 3aMucu JEHCTBUTEIBHBIX YUCEN Ul PEHICHUs MPAKTUYECKUX
3a/1a4 ¥ NPEICTaBIICHUS IaHHbIX.

ApubdMeTnuecknii KOpeHb HaTypaibHOU cTeneHu. JlelcTBus ¢ apudMETHUYECKUMHU KOPHSIMU
HaTypaJbHOMN CTEIICHHU.

CuHyC, KOCMHYC U TAaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEHTa.

YpaBHeHNns U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHBIE IPEOOPA30BAHMUS.

[IpeoOpa3oBanre TPUTOHOMETPUYECKUX BbIpaXeHH. (OCHOBHBIE TPUTOHOMETPHUYECKHE
bopmMyIbL.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 MHTEpBaoB.

Pemmenue nensix u IpoOHO-paIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppannoHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pelrenne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHHI0 MAaTEMAaTUYECKUX 3ajad U 3a1ay U3
Pa3IUYHBIX 00JIaCTe HAyKU U pealbHON )KH3HHU.

DyHKUUM U rpaduxku



Oynxnms, crocoosl 3ananus Gpynkuuu. ['paduk ¢pynkiun. Bzanmuo oOpaTHbIe QYHKIHH.

OO6nacte ompeneneHuss U MHOXKeCTBO 3HadeHud (pynkmmu. Hymu ¢ynkuuu. IIpomexyrku
3HAKOMOCTOSTHCTBA. YETHBIE M HEUCTHBIC (PYHKIUH.

Crenennass (yHKIMS C HaTypalbHbIM W LENbIM TOKa3areneMm. E¢ cBoiictBa u rpaduk.
CpoiicTBa U rpadyiK KOPHS n-0¥ CTEICHH.

TpuroHomerpruyeckas  OKPY)KHOCTb,  OIPENEICHUE  TPUTOHOMETPUYECKHX  (PYHKUIUHN
YHCJIOBOTO apryMeHTa.

Havyana maTeMaTH4ecKoro aHajamsa

[locnenoBarensHOCTH, crnocoObl  3aJaHMs  IOCJIEJOBATEILHOCTEH. MoHoTOHHbIE
MOCJIEI0BATEIbHOCTH.

Apudmernueckas 1 reoMeTpudecKas mporpeccu. beckoHeyHo yObIBaromas reoMeTpruIecKas
nporpeccus. Cymma OeckoHEUHO yObIBarolleld reomeTpudeckoil mporpeccun. Gopmyia CiI0KHbBIX
MpoLEeHTOB. Mcronb30BaHNe TPOrpeCcCUu sl PELIEHHs] pealbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoXecTBO, omepanuu Haja MHOXecTBamH. Jluarpammel Dinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO arapara Juid ONHCAHMS pEealbHbIX IPOLIECCOB U SIBICHUH, MpPH
pELIeHNH 3aJa4 U3 IPYTUX y4EOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, TOKA3aTEIbCTBO.

11 KJIACC

Yucia 1 BbIYMCIEHUS

HarypaneHble u nensie uncna. [Ipu3Haky JeIMMOCTH HEIbIX YHACET.

CreneHb ¢ paniMoHaIbHBIM NTOKa3aresneM. CBOMCTBa CTEIIECHH.

Jlorapudm yucna. JlecaTuaHble U HaTypaJbHbIE JIOTapU(OMBIL.

YpaBHeHNs] M HEPAaBEHCTBA

[IpeoOpazoBaHue BeIpaXKEHUH, COIEPIKAIINX JIOTapHU(PMBI.

[IpeoGpa3oBanue BbIpa)EHH, COAEPIKAIINX CTETIEHHU C PAllMOHAIbHBIM MTOKA3aTEIEeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHUS U HEPABEHCTBA.

Cucrembl JTMHEHHBIX ypaBHEHMI. PellleHMe NpUKIaJHBIX 337a4 C IOMOIIBIK) CHCTEMBI
JIMHEHHBIX YpaBHEHUH.

CucreMbl U COBOKYITHOCTH PAllMOHAIIbHBIX YPAaBHEHU U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4
U3 pa3IUYHbIX 00JacTel HAyKH U peallbHOM JKU3HU.

DyHKUUM U rpaduxku

Oynkuus. [lepunoanueckue pynkuu. [IpomexxyTku MOHOTOHHOCTH (PYHKIIMU. MaKCUMYMBI
1 MUHUMYMBI pyHKiud. Haubonbiee u HanMeHblIee 3HaueHrne (PyHKIIMHA Ha TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBONCTBA U TPAPUKH.

[TokazarenpHas u norapupmMuyeckas GyHKIUU, UX CBOICTBA U rpaduKy.

Hcnonb3oBanue rpaukoB QyHKIMHA 15 pelIeHus] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMHA A7 HCCIEAOBAaHUS IPOLECCOB U 3aBHUCHUMOCTEH,
KOTOpPBI€ BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U PEeabHOM KU3HH.

Havaja maTeMaTH4eCKOro aHaIm3a

HenpepsiBHble QyHKIIMH. METO ] HHTEPBAJIOB /sl pellICHHs] HEPABEHCTB.

ITpousBoanas GpyHkmu. I'eomMmerprudeckuii 1 GU3NUYEeCKUit CMBICI IPOU3BOAHOM.



[IpousBoanbie 3meMeHTapHBIX (yHKUIUH. DOpMyIbl HAXO0XKAECHUS NPOU3BOJHOW CYMMBI,
MPOU3BEICHUS M YACTHOTO (DYHKIIUH.

[TpuMeHeHre MPOU3BOJHON K MCCIEIOBAHUIO (PYHKIMII Ha MOHOTOHHOCTH M SKCTPEMYMBI.
Haxosxnenne HanOOJbIIEero 1 HAMMEHBIIETO 3HAYeHUs (PYHKIIMH HA OTPE3KE.

[IpuMeHeHne MPOU3BOIHOM I HAXOKACHUS HAWIYYLIEro pEeLIeHUs B IPUKIIAAHBIX 3aa4ax,
IUISL OTIPENICNICHUS] CKOPOCTH IpoIiecca, 3alaHHOTO (GOPMYIIOH HiTh rpadukom.

[lepBooOpa3nas. Tabmuma nepBooOpa3HbIX.

WuTerpan, ero reoMeTpudeckuil M Gu3ndecKrii cMbIC. Beranciaenne naTerpaia mo Gopmysie
Herotrona—1Jleiiouuna.

IIVIAHUPYEMBIE PE3YJIbTATbBI

OcBoenue yuebHOTO NIpeimeTa «MaremaTikay JOKHO o0ecrieunBaTh JOCTHKEHNE Ha YPOBHE
cpenHero oOmiero o0pa3oBaHUsl CIEAYIONIUX JTUYHOCTHBIX, METANPEIMETHBIX M TMPEIMETHBIX
00pa30BaTeNIbHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpenMera «MaTemaTukay
XapaKTePU3YIOTCS:

I'paxxmanckoe BocnuTaHue:

chOPMUPOBAHHOCTBIO  TPAKJAAHCKON  TMO3UIMH  OOy4aromerocss KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBA, MPEJACTaBICHUEM O MaTeMaTHYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD, SBJIEHUI, MPOLEAYp I'paxaaHCKOro ooiecTBa (BbIOOPHI,
OTPOCHI U TP.), YMEHUEM B3aMMOJIEHCTBOBATH C COLMATLHBIMU UHCTUTYTaMU B COOTBETCTBUH C MX
GYHKIMSMHE 1 HA3HAYEHUEM.

[TarproTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUHCKON T'PakIaHCKOW MACHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIEMY POCCHUHCKONW MAaTeMaTHK{, IEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHHSIM POCCHMCKUX
MaTE€MaTUKOB W POCCUHCKON MaTeMaTHYECKOW IIKOJIbI, K HCMOJb30BAHUIO ATHUX JOCTHXEHUU B
JIPYrux HayKax, TEXHOJOTHUSX, chepax SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:

OCO3HAHHMEM  JYXOBHBIX IIEHHOCTEH  pOCCHICKOrOo  Hapoja; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOTO IOBEICHUS, CBSI3aHHOTO C NPAKTUYECKUM IMPUMEHEHHEM
JOCTH)KEHUM HAyKH W JESATENbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIA/Ja B IOCTPOEHUE
YCTOWYMBOTO OYIyIIEro.

DCTEeTUYECKOE BOCIUTAHHE:

3CTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOYAsl 3CTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTE,
00BEKTOB, 3aJa4, PEHICHW, PACCYXICHUW; BOCIPUUMYHMBOCTHIO K MaTEeMaTHYECKUM acIeKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHHSI IPUMEHITh MaTeMaTUYECKUE 3HAHKSI B MHTEpEcax 3JJ0pPOBOTO U
6e3o0macHoTo 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTAHUE,
cOamaHCHUPOBAHHBIN PEKUM 3aHATHIA U OT/AbIXA, peryispHas Gundeckas akTUBHOCTB); (pU3MUECKOro
COBEPILIEHCTBOBAHUS, IPU 3aHATUSX CHOPTUBHO-03I0POBUTENIBHOMN JEATENBHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HaHHEM LIEHHOCTH TPY 1000, HHTEPECOM K Pa3IMYHbBIM chepam
npodeccuoHabHON AEITeTbHOCTH, CBSI3aHHBIM C MATEeMAaTHKOW M €€ MPUIIOKEHUSMH, YMEHUEM
COBEpIIIaTh OCO3HAHHBIN BBIOOP OymyIieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE
IJIaHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTH4YeCKOMY OOpa30BaHHUIO H



caM000pa30BaHMIO Ha MPOTSHKEHUU BCEH KM3HU; TOTOBHOCTBHIO K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HAMIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYJIbTYpPhl, TOHMMAaHHUEM BIMSHUS COIUATBHO-
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE NPUPOAHOW M COLMAIBHOM Cpeabl, OCO3HaAHUEM
rI00ATFHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIeM; OpHECHTAIIMEH Ha MPUMEHCHHE MaTEeMAaTHICCKUX
3HAHUM IS PEIICHUsI 3a7a4 B 00JaCTH OKPYKAIOIIEH Cpe/ibl, IJIAHUPOBAHUS TOCTYIIKOB U OLICHKHU
WX BO3MOXHBIX TIOCIICICTBUM JIJIsl OKPYKAIOIIEH Cpeibl.

LlenHOCTH Hay4HOTO NTO3HAHUS:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PECHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayK{ U OOIIECTBEHHOU MPAKTUKH, IOHUMAaHUEM MAaTeMAaTHUYE€CKOW HayKH Kak cepbl YeIIOBEUECKOM
NESTETHLHOCTH, ITAOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJIs1 pa3BUTHS ITUBUITU3AIIMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTHKA WU MAaTeMaTH4YeCKOM KyJbTYpOM Kak CpEJICTBOM TIO3HAHUS MHpPA; TOTOBHOCTHIO
OCYIIECTBJISITh MMPOCKTHYIO U UCCIIEI0BATENbCKYIO IEATeTbHOCTh WHINBUIYAIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIE Pe3yabTaThl OCBOSHUS MPOTPaMMbl yueOHOTO mpenMera «MaTeMaTukay
XapaKTEPHU3YIOTCSA OBJIAJICHUEM YHUBEPCATHHBIMHU no3HagamenbHblMuU oeticmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCLICMBUAMY, — VHUBEPCAIbHLIMU — pecysAmUeHbIMU
oelicmeusimu.

1) Vnusepcanvnvie noznasamenwvnuie Oeiicmsus, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NpOYeccos obyyarowuxcsa (oceoenue Memooo8 NOSHAHUS OKPYHCAIoue2o0 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

bazoBrle Jornyeckue aeicTBU:

® BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKA MaTEMaTHUECKUX OOBEKTOB,

MOHATHM, OTHOIIEHUH MEXKAYy TMOHATUAMU; (OPMYIUPOBATH OMPENENICHUS TOHATUM;
yCTaHABIUBATh CYLIECTBEHHBIA MPU3HAK KJIACCU(PUKALUU, OCHOBAHUS UId 0000IIeHUs U
CpaBHEHMsI, KpUTEPUU ITPOBOAUMOIO aHANIN34;

e BOCIPHUHHMATH, (DOPMYIHpPOBaTH M MPeoOPa30BBIBATH CYKIEHUS: YTBEPIAUTEIbHBIE U

oTpulaTeNIbHbIe, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIIATh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEUUs B (hakTax,

JMAHHBIX, HAONIONEHUSAX U YTBEPXKICHUSX; TMpeajararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;
e JlelaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOUYEeHUH, YMO3aKIIIOUEHHU 0 aHAJIOTUU;

® [POBOJUTH CAMOCTOSTEIHHO JIOKA3aTEIbCTBA MAaTEMATHUYECKUX YTBEPXKIEHUH (TpsSMBIE U
OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIINIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXICHHUS U BBIBOJIBI,

e BBIOMpATH crioco0 penieHns yueOHo 3ajaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,

BBIOMpATh HanOoJIee MOIXOIAIINNA C YIETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUEB).
ba3zoBble nccnenoBaTenbCKue AMCTBUS:

® ICIIOJIB30BaTh BOMPOCH! KaK MCCIEA0BATEIHCKUN HHCTPYMEHT MO3HAHUS; (POPMYIUPOBATh

BOMPOCHI, (PUKCUPYIOIIME MPOTUBOpPEUHE, MPoOiieMy, yCTaHABIMBATH CKOMOE M JIAaHHOE,
(hopMHpOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;



® I[IPOBOJUTH CAMOCTOSITEJIbHO CIIAHUPOBAHHBIN  JKCIIEPUMEHT, MCCIEI0BAaHUE IIO
YCTAQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SBJICHHUSA, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX 1y 00BEKTaMHU, SIBICHUSIMU, TPOLIECCAMH;

® CaMOCTOATENIHHO (OPMYIUPOBATH OOOOIIECHNUS ¥ BBIBOJIBI IO PE3yabTaTaM MPOBEACHHOTO
HaAOJIOICHUS, HCCIECIOBAaHMS, OILICHWBATh JIOCTOBEPHOCTh MOJYYEHHBIX pE3YJIbTATOB,
BBIBOJIOB U 00O0OIIEHHIA;

® [IPOTHO3UPOBATH BO3MOYKHOE PA3BUTHUE IPOLIECCA, & TAKXKE BBIABUTaTh MPEATIOI0KEHHS O
€r0 Pa3BUTHH B HOBBIX yCIOBUSIX.

PaGora ¢ napopmanmeit:

®  BBIABIMATH JeOUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOJUMBIX I OTBETA HA BOTIPOC U IS
pelIeHus 3a/1a4H;

e BpIOMpaTh WHOOPMANHUIO W3 HWCTOYHUKOB PA3IUYHBIX THIIOB, aHAIU3HPOBATH,
CUCTEeMATH3UPOBAaTh W HWHTEPIPETHPOBATH HHQPOPMAIMIO PA3ITMYHBIX BUIOB U (OpM
MIpe/ICTaBICHMS;

® CTPYKTypHpOBaTh HH(OpMAIMIO, TPEACTaBIATH €¢ B  Pa3IMYHbIX  (dopmax,
WJUTIOCTPUPOBATH TpaudecKH;

® OLEHUBaTh HAJACHKHOCTh MHPOPMAIMM MO CaAMOCTOSATEIBHO CHOPMYIHUPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvuvie KOMMYHUKAMUGHbIE Oelicmaus, obecnedusaiom c@opmupo8anHoCmy

COYUANBHBIX HABLIKO8 00YUAIOUUXCHL.

Oo1enue:

® BOCIPHUHUMATH W (OPMYJIHUPOBATH CYKICHHUS B COOTBETCTBHH C YCIIOBHSIMH W IICIISIMU
0OIIeHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOO TOUYKY 3pEHUS B YCTHBIX U IIMCHMEHHBIX
TEKCTaX, J1aBaTh MOSICHEHUS MO XOAY PELIECHUs 3aJaud, KOMMEHTHUPOBATh MOJy4YCHHBIN
pe3ynbTarT;

e B X0Je OOCYKJEeHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCY)KIaeMOW TEeMbI, TIPOOIEMBI,
pelaeMoi 3aiayn, BhICKa3bIBaTh WJEU, HAllEJICHHbIE HA MOUWCK PEIICHHUS; COMOCTABIAThH
CBOM CYXICHHUS C CYKICHUSIMHU JPYTUX YYaCTHUKOB JWajnora, oOHapy>KuBaTh pazindue u
CXOACTBO TO3MIMHA; B KOPPEKTHOH Qopme GopMyIupoBaTh pa3HOIJIACHSA, CBOU
BO3PaKEHHUS;

® [IPEACTaBIATh PE3yJbTaThl PEIICHUS 33Jayd, IKCIEPUMEHTA, HCCIEAOBAHUS, IMPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUIGHHS C Y4€TOM 3ajad MpPe3eHTAluu U
0COOCHHOCTEN ayAUTOPUH.

CoTpyaHUYECTBO:

e T[IOHUMAaTh U UCIOJB30BATh MPEUMYIIECTBA KOMAaHAHOW U MHIUBUAYAIBHON pabOTHI MpH
pelieHny y4eOHBbIX 3ajay; MPUHUMATh 1elb COBMECTHOH NesSTeNIbHOCTH, IJIAHUPOBAThH
OpraHM3aIMI0 COBMECTHOUW palOThI, pacmupeAensiTh BHUABI paboOT, IOroBapUBATHCA,
oOcyKaaTh mporiece U pe3yinbTaT paboThl; 0000I1aTh MHEHHUS HECKOJIBKUX JIFOJICH;

® y4acTBOBaTh B IPyMIoOBbIX (popmax paboThl (0OCykaeHus, oOMEH MHEHUH, «MO3rOBbIE
HITYPMBI» U UHBIE); BBIIIOJHATH CBOIO YaCTh paOOThl M KOOPAMHUPOBATH CBOH JACUCTBHUS C
JIPYTMMHU 4YJI€HaMU KOMaH]bl; OIICHHBATh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT IO
KpuTepusM, chopMyIHpOBaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvuvie pezynamushsle Oelicmsus, obecneyusarom opmMuposanue CMulClO8bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTUL.

CamMoopraHu3arusi:

COCTaBIIATh IUIAH, aJTOPUTM pEIICHUs 3a/adyd, BBIOMpPATh CIOCOO pEHIeHHS C Y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUaHTHI PEUICHUH ¢ yYETOM HOBOU MH(OpMAIIHH.

CaMOKOHTpOJIb:



e BIIAJICTh HABBIKAMU MO3HABATEIHHOM PeIIEKCUN KaK OCO3HAHUS COBEPIIAEMbIX JACHCTBHIA
U MBICIIUTENBHBIX TPOLIECCOB, MX PE3YJIbTAaTOB; BIAJETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U Pe3yJIbTaTa PEUICHUS MaTEMAaTUYECKON 3a/1a4u;

® [IPEABHUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NIpPH PELIEHHH 3aJla4yd, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAMJICHHBIX
OIINOOK, BBISIBIICHHBIX TPYTHOCTECH;

® OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LI€TIU U YCIOBUIM, OOBACHATH IPUUYUHBI JOCTUKEHUS
WIM HENOCTHKEHUS PEe3yJIbTaTOB JEATENbHOCTH, HAXOJWUTh OIIMOKY, /1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATDI

OcBoenune ydeOHOro Kypca «Anredpa M Hadajla MaTeMaTHYECKOrO aHajiM3a» Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs JTOJDKHO OOecrednBaTh JOCTH)KEHHE CIENYIOIIUX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucia u BbIYUCTEHUS

OnepupoBaTh TOHSATHIMH: PAIOHAIBHOE M JICHCTBHTENBHOE YHCIIO, OOBIKHOBEHHAS W
JeCATUYHAS IPOOb, TPOIICHTEI.

BeImonHATE apudMeTHnyecKre onepauy ¢ palioHaTbHBIMU U ICHCTBUTEIHHBIMH YHCIAMHU.

BEIMOMHATE MPUOIMKEHHABIC BHIYUCIICHNS, UCTIONB3YS IPaBUJIa OKPYTIICHUS, eTaTh IPUKUIKY
Y OLIEHKY pe3y/IbTaTa BHIYHCICHHN.

OmnepupoBaTh MOHATHAMHU: CTEIIEHb C IEJIBIM IIOKa3aTelieM; CTaHIAapTHas (opma 3amucH
JEeWCTBUTEILHOTO YHCIIa, KOPEHb HATYPaTbHOW CTETICH!; MCTIOIh30BATh MOIXOAIIYI0 (hOpMY 3amHCcH
NEMCTBUTENBHBIX YHCEN ISl pelIeHHs MPAKTUYECKUX 3aJad U IPEJICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJILHOTO YIJIa; MCIOJIb30BaTh
3aMuch MPOU3BOJIBHOTO yIila yepe3 00paTHble TPUTOHOMETpHUecKrue (DYHKIUH.

YpaBHeHNs] M HEPAaBEHCTBA

OnepupoBaTh MOHATHSMH: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOE, pallMOHAIbHOE,
MppalMOHAIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BoimonuaTte  mpeoOpa3oBaHUSt ~ TPUTOHOMETPUYECKMX  BBIPQXEHMM W pelaTh
TPUTOHOMETPHYECKHUE YPAaBHEHHUSI.

BoinonHaTe npeoOpa3oBaHusl LENbIX, PAUOHAIBHBIX W HPPALUOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE THUIIBI LIETIBIX, PAIIMOHATIBHBIX U UPPALMOHATIBHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHUS U HEpPaBEHCTBA JIs pPEHICHHUS MaTeMaTU4YecKUX 3aJad W 3ajay U3
Pa3IMYHbIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

MonenupoBaTh pealibHbIe CUTYAIllUU Ha SI3bIKE alreOphl, COCTABIIATh BHIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA M0 YCIOBUIO 3a]]a4i, UCCIIEI0BATH IIOCTPOSHHBIE MOJIENIN C UCIIOJI30BAHUEM armmapara
anreopsl.

DyHKUUM U rpaduxku

OnepupoBath NOHATUSAMU: (YHKIHS, CIOCOOBI 3aMaHus (PyHKIUU, 00JIaCTh OMpeeNieHUusl U
MHO>KECTBO 3Ha4eHUU (PyHKIMH, rpaduK GYHKIMH, B3AUMHO 0OpaTHbIE (DYHKIIUH.

OnepupoBaTh MOHATUAMH: YCTHOCTh U HEUETHOCTh (DYHKIMH, HYIH (PYHKIMU, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatk rpaguky GyHKUINN 1711 pellIeHHs] ypaBHEHUH.

Ctpouth M uuTaTh rpaduKd JUHEHHOM (YHKUMH, KBaApaTMYHOW (DYHKIHMM, CTEIEHHOMN
(YHKIUY C LENbIM NTOKa3aTeNIeM.

Hcnonb3oBate rpapuku (QyHKUMH A7 MCCIEJOBaHMS NPOLIECCOB W 3aBUCHUMOCTEH INpHU
pelIeHN: 3a/7a4 U3 JPYruX Y4eOHbIX IMPEeIMETOB M PEeaJIbHOM JKU3HHU; BBIpaXaTh (opMynaMu
3aBHCUMOCTH MEX1y BeIMUYUHAMH.



Havana maTeMaTH4ecKoro aHajamusa

OmnepupoBaTh TMOHSATUSAMH: IIOCIEIOBATENBHOCTh, AapU(PMETHUECKass M TEeOMETpUYCCKast
IIPOrPECCUM.

OnepupoBaTh MOHATUSMHU: OECKOHEYHO YOBIBAIOIAsi T€OMETpUYECKas MpoTpeccusi, CyMMa
0eCcKOHEeYHO yOBIBAIOLICH reOMETPUIECKOH MTPOTrpeccuu.

3azaBaTh NOCIEA0BATEIBLHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonb30BaTh cBOMCTBA OCIEA0BATEILHOCTEN U IPOTPECCUM IS PELLIEHUS peaIbHbIX 3a/1a4
MIPUKIIATHOTO XapakTepa.

MHo:kecTBa H JIOTHKA

OnepupoBaTh NOHATUSIMHU: MHOKECTBO, OIIEPALIMU HAJl MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar Jyisi ONUCaHUs peasIbHbIX MIPOLIECCOB U
SIBIICHUH, TIPU PELLIEHUH 3a/1a4 U3 APYrUX yUeOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSIMU: OTIPEJEIIEHUE, TEOPEMA, CIIEACTBUE, JOKA3aTEILCTBO.

11 KJIACC

Ymncna v BbIYHCICHUS

OnepupoBaTh NOHATUSAMH: HATypaJlIbHOE, 1I€JI0€ YUCIIO; UCIOJIb30BaTh MPU3HAKH JIEITUMOCTH
LEJIBIX YUCEI, PA3JI0KEHHUE YHCIIa Ha MPOCThIE MHOKUTEIH JJISl pELIeHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAILHBIM MTOKA3aTeJIEM.

OnepupoBarh MOHATUSIMHU: JJOTapU(PM YHCIIa, TeCATUUHbIE U HATypajIbHbIE JOTapU(PMBI.

YpaBHeHHUsI U HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHU JUIsl TPeoOpa30BaHUs BbIPAKEHH; ONEpUPOBATH MOHSITUAMU:
M0Ka3aTeJbHOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIbI MOKA3aTENbHBIX YPaBHEHUN U
HEPaBEHCTB.

BoimonHaTe  mpeoOpazoBaHUs  BBIPAXKEHHM, COJEpKaluX JorapudMbl; ONEpUpPOBAThH
MOHATUSAMH:  JIOTapu(pMHUUECKOE YpaBHEHHE U HEPaBEHCTBO; peIlaTb OCHOBHBIE  THUIIBI
Jorapu(MUUECKUX YpaBHEHHUH U HEPaBEHCTB.

Haxonuts penienns npocTeHinx TpPUroHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMHU: CHUCTEMA JMHEHHBIX YPAaBHEHUW M €€ PEUICHHE; MCIOJIh30BaTh
CUCTEMY JIMHEWHBIX YPaBHEHUH JJIsl pelIeHHs MPaKTUYECKUX 3a1a4.

Haxomuth pemieHuss mpoCTEHIIMX CHCTEM U COBOKYIHOCTEH pPallMOHAIBHBIX YpaBHEHUH U
HEPaBEHCTB.

MonenupoBaTh peajabHble CUTYalluU Ha SI3bIKE alreOpbl, COCTABIIATh BHIPAKEHUS, ypaBHEHUS,
HEpaBeHCTBA M CUCTEMbl MO YCIOBUIO 3a/]ayd, MCCIEAOBATh MOCTPOCHHBIE MOJEIU C
MCII0JIb30BAHMEM ammapara anreOpbl.

@DyHKuuM U rpaguxku

OnepupoBaTh MOHATUSMU: IEpUOANYECKast (PYHKIIUSA, IPOMEKYTKA MOHOTOHHOCTU (DYHKIIHH,
TOYKHU 3KCTpeMyMa (YHKIMH, HauOoJbIllee U HaUMEHbIee 3HaueHUs (QYHKIMH Ha MPOMEXKYTKE;
WCII0JIb30BATh UX VIS UCCIe0BaHus (GYHKINHU, 3aJaHHOU TpaduKOM.

OnepupoBatb MOHSITHSIMHU: rpaduxu MOKa3aTeJIbHOM, norapudmuyeckoit u
TPUTOHOMETPUUECKUX (PYHKIINIL; U300paxaTh UX Ha KOOPAMHATHOM MJIOCKOCTH U UCIIOJB30BATh IS
pelleHns ypaBHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOM IUIOCKOCTH I'padUKH JTUHEHHBIX YPaBHEHUI U HCHOJIb30BATh
UX JUIsl PEIICHNs] CUCTEMBI TMHEWHBIX YPaBHEHUM.

Hcnonb3oBatk rpaduku GyHKUMN IS UCCIIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH U3 JPYruX
Yy4EOHBIX TUCIMITINH.

Havaja maTeMaTH4eCKOro aHa/IM3a

OnepupoBaTh MOHATUSAMH: HENpPEpbIBHAS (YHKIMS; MPOU3BOAHAs (YHKIUH; MCIOJIB30BATh
reOMETPUYECKUI 1 (PU3NYECKUI CMBICI IPOU3BOTHON IS peIIeHHs 3a/1ay.

HaxomuTh mNpOM3BOAHBIE HIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH MPOU3BOJIHBIE CYMMBI,
MIPOU3BE/ICHNUS, YACTHOTO (DYHKIIHA.



Hcnonp30BaTh MPOU3BOIHYIO ISl KCCIICAOBAHUS (PYHKIIMM HA MOHOTOHHOCTB M SKCTPEMYMBI,
MPUMEHSTH PE3YIbTAThI UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.
Hcnonn3oBarh MPOU3BOAHYIO I HAXOXKACHHA HAUTYUHICTO PCIICHUA B IPUKJIAAHBIX, B TOM
YHCJIE COLUATbHO-9KOHOMUYECKHX, 3aJa4ax.
OmnepupoBaTh TOHATHAMH: IEpBOOOpa3Hasi W HMHTETpal; MOHMMATh T'€OMETPHUYECKU U
(bu3nYeCKuil CMBICI UHTETpaa.
Haxonuths mepBooOpa3Hble 37I€MEHTapHBIX (DYHKIIHIA, BBIUYUCIATH MHTETpAN M0 (Gopmyre

Herorona—Jlelibuuna.

Pemate MPUKIAAHBIC 3aJa4d, B TOM YHCJIC COLMUAJIbHO-3KOHOMUYCCKOTO U (1)I/I3I/I‘~ICCKOFO

XapakTepa, CpE€aACTBAMU MATEMATUYCCKOTO aHAJIM3a.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne | HammeHnoBaHue pas3aeiioB u KosmuecTBo yacos OnexTpoHHbIe (U(POBLIE)

n/m TE€M MPOTPaAMMBI Beero| Konrpobbie| [[pakTHieckue 00pa3oBaTesIbHbIE PECYPCHI

paboTsl paboTsl

1 |MHoxecTBO 24 1 BBEIUTE https://m.edsoo.ru/H4K5SBOW8G
JEHCTBUTEILHBIX YHCEI. 3HauYeHUe
MHOro4sieHsl.
PanvionaneHbIE ypaBHEHUS
1 HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPaBHEHUN

2 | OyHKIUHU U TpaQUKH. 12 1 BBeauTe  |https://m.edsoo.ru/D7Q8L6HI1S
CrenenHas GpyHKIUS C 3HaYCHHE
L[eJIBIM TIOKa3aTesIeM

3 | ApudmeTnueckuii KOpeHb 15 1 BBeauTe  |https://m.edsoo.ru/LL.3V7E4L5M
N-OW CTETICHHU. 3HAYEHHE
UppannonanbHbie
ypaBHEHUS

4 |Iloka3zaTenbHas QyHKIIHS. 10 1 BBeauTe  |https:/m.edsoo.ru/F9I4YSS9U
[TokazarenbHble ypaBHEHUS 3HaYCHHE

5 |Jlorapudgmuueckas 18 1 BBeauTe  |https://m.edsoo.ru/N7HOF2BSC
GbyHKIIHSA. 3HAYCHHE
Jlorapupmuueckue
ypaBHEHUS

6 |TpuroHomerpuyeckue 22 1 BBeauTe  |https://m.edsoo.ru/K7E4S705L
BBIPKEHUS U YPaBHEHHUS 3HauUCHUE

7 |IlocnenoBaTeabHOCTH U 10 1 BBeaute  |https://m.edsoo.ru/V7QIM3S3]
MpOrpeccuu 3HauUCHUE

8 |HemnpepsiBHbBIE (QyHKINU. 20 1 BBenuTe  |https://m.edsoo.ru/M4NO9R7U9B
[IpousBoHas 3Ha4YEHHE

9 |IloBTOpEHUE, 0600IICHHE, 5 2 BBeauTe | https://m.edsoo.ru/HIR3J3V5Z
cUCTeMaTu3alus 3HaHUH 3Ha4YEHHE

J106aBUTh CTPOKY

OBUIEE KOJIMYECTBO 0

YACOB I10 I[TPOI'PAMME

11 KJIACC




Ne | HaumenoBaHue pa3zenos u KosmmuectBo yacos OnextponHsie (H(POBLIE)
/i TEM MPOTPaMMBbI Beero| Konrposbibie| [IpakTHieckue 00pa3zoBaTesbHbIE PECYPCHI
paboThI paboThI
1 |HccnenoBanue GyHKIHIA ¢ 22 1 BBeaute  |https://m.edsoo.ru/J8O4F4A4N
MTOMOIIBI0 TTPOU3BOTHON 3HAYCHHUE
2 |IlepBooOpa3Has u uHTETpa| 12 1 BBeaute | https://m.edsoo.ru/A701VEN6B
3HAYCHUE
3 |I'padukn 14 1 BBenuTe  |https://m.edsoo.ru/Z3Z5B800S
TPUTOHOMETPUICCKHIX 3HAYCHHUE
(b yHKIIHIA.
Tpuronomerpuyeckue
HEPaBCHCTBA
4 |HMppaunoHaibHblE, 24 1 BBenuTe  |https://m.edsoo.ru/O5X0F9S51
MOKa3aTeNbHbIE U 3HAUYCHUE
norapudmudeckue
HEPaBCHCTBA
5 |KoMiurekcHsIe uyncia 10 1 BBEIUTE https://m.eds00.ru/G8D3L.1V90
3HAYEHUE
6 |HarypanbHbie 1 1eNBIE 10 1 BBEIUTE https://m.edsoo.ru/ISR5I3W1I
yucia 3HAYEHUE
7 |Cuctemsl pallMOHAIbHBIX, 12 1 BBEIIUTE https://m.edsoo.ru/H5K217Y9P
HppaIMOHATBHBIX 3HAYCHHUE
MOKa3aTeNbHBIX U
Jorapu(PMUIECKUX
ypaBHEHUU
8 |3amauu ¢ mapameTpaMu 16 1 BBEIUTE https://m.edsoo.ru/VOF6U4J90
3HAYCHHUE
9 |IloBTOpeHue, 0600IICHHE, 16 2 BeeauTe | https://m.edsoo.ru/E7S8LOGIK
CHCTEMAaTH3alMs 3HAHUI 3HAYECHHUE
J106aBUTh CTPOKY
OBILIEE KOJIMYECTBO 0
YACOB I10 ITPOI'PAMME

B ¢denepanbHbIX U perHOHATIBHBIX MPOLIETYPaX OLIEHKH KauyecTBa 00pa30BaHUsl MCIIOIb3yeTCs
nepeueHs (KoAU(PHUKATOP) paclpeleIeHHbIX 110 KJaccaM MPOBEPseMbIX TPEOOBaHUN K pe3yabTaTaM
OCBOEHHUSI OCHOBHOU 00pa3oBaTeIbHON MPOTrpaMMbI CPEIHEro O0IIero oOopa3oBaHUS U DIEMEHTOB

COACPpIKaHUA I[10 MAaTCMATUKCE.

Tabmuma 11

IIpoBepsiemble TpeOOBaHMS K pe3yabTaTaM OCBOSHUSI OCHOBHOM
oOpa3oBarenbHON porpamMmel (10 kacc)

Kon
MIPOBEPAEMOTO
pe3ynbTara

HpOBepHeMLIe NMPECAMCETHBIC PC3YJIbTAaThl OCBOCHU A OCHOBHOM
O6pa3OBaTeHLHOﬁ mporpaMmbl CpCAHCTO O6I.I.ICF (8} 06p3.30B3.HI/I$I

1 Yucna ¥ BEIYUCIIEHUS




1.1

OnepupoBaTh MOHATUSMH: PALMOHAIBHOE M JEMCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAA U JIECATHYHAS IPOOb, IPOLIEHTHI

1.2

Bomonnsate  apudmernyeckue — omepauMd € PalHOHAIBHBIMH |
JEUCTBUTEIIbHBIMU YUCIIAMU

1.3

BremoaHITh HpI/I6JII/DKeHHI)IG BBIYHMCJIICHU S, HCIIOJIB3Ys IpaBuJia
OKpPYIJICHHA, CJ1aTh IPUKUAKY U OLICHKY pC3yJibTaTa BBEIYHMCIICHUH

1.4

OnepupoBaTh MOHATHSAMH: CTENEHb C LIEIBIM IOKa3aTeleM, CTaHJapTHas
¢dopma 3amucH JEHCTBUTEIBHOTO YHUCIA, KOPEHb HATYpPaJbHOW CTENCHU;
HCIO0JIb30BaTh MOJIXOSAIIYI0 (OpPMY 3alKCH AECUCTBUTEIbHBIX YUCEN IS
peunieHus MpakTHYECKHUX 33/1a4 U IIPEICTABICHUS TaHHBIX

1.5

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TAHT'€HC TPOU3BOJIBLHOIO YTJIa;
UCIOJb30BaTh  3alMCh  MPOM3BOJLHOIO  yrila  uepe3  oOpaTHbIe
TPUTOHOMETpHUUECKUE (YHKIINU

VYpaBHEHHUS 1 HEPABEHCTBA

2.1

OHepI/IpOBaTB MOHATHUAMU: TOXIACCTBO, YpaBHCHHUE, HECPABCHCTBO, LEJIOC,




palOHAIBHOC, HUPPaAlMOHAIIBHOC YpaBHCHUC, HCPaBCHCTBO,
TPUTOHOMCTPUYICCKOC YPAaBHCHHUC

BrimonnaTe npeoOpa3oBaHus TPUTOHOMETPUYECKHUX BHIPAKCHUN U PEIIaTh

2.2
TPUTOHOMETPUUECKUE YPAaBHEHUS
BoinonHATe npeoOpa3oBaHus LEbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX
23 BBIDOKEHUI W peliarb OCHOBHBIE THIIBI LENbIX, PAlUOHAIBHBIX U
HppalMOHAJIbHBIX YPABHEHUH U HEPABEHCTB
24 [IpumeHsTh ypaBHEHHS W HEPAaBEHCTBA JJIs PELICHUS MAaTeMaTUYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTe HayKu U pealbHOM JKU3HU
MonenpoBaTh peajbHble CUTYallUd Ha S3bIKE€ anreOpbl, COCTABISTH
2.5 BBIPA)KEHUS, YPAaBHEHUS, HEPABEHCTBA [0 YCJIOBMIO 3aJlauM, MCCIEA0BaTh
MTOCTPOEHHBIE MOJIENIN C UCIIOJIB30BAHUEM alIapara ajareopbl
3 OyHKIMH U TpadrKu
OnepupoBaTh NOHATUSAMU: (DYHKIIHS, CIOCOOBI 3a7aHus PYHKIUHU, 00IaCTh
3.1 OTpeJieNieHuss MU MHOXKECTBO 3HaueHul (QyHkuu, rpaduxk QyHKIUY,
B3aUMHO oOpaTHble QYHKINN
39 OmnepupoBaTh NOHATHSAMM: YETHOCTh M HEYETHOCTb (DYHKLIMH, HYIU
' (GyHKLUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonws3oBath rpaduku PyHKIHMA 71 peIeHUs YPaBHECHUMA
34 Crpoutrb u uuTaTh TpaduKK JTUHEHHOW (YHKIMH, KBaJAPATHUYHOU
' (GyHKLMH, CTENEHHON (YHKIMHU C 1IeJIbIM IIOKa3aTeneM
Hcnonw3oBate rpapuku (QyHKUMHA JUIi HCCIENOBaHMs IPOLECCOB H
35 3aBHCUMOCTEH INpH pElICHUM 3aJad M3 JPYrux y4eOHBbIX NpPEAMETOB U
' peanbHON XKU3HU, BEIPAXKATH (POpPMyIaMU 3aBUCUMOCTH MEX/ly BETMUMHAMU
4 Havana maremaTnyeckoro aHanusa
41 OmnepupoBaTb MOHATHUAMH: TOCIEAOBATENbHOCTh, apudMernyeckas Hu
' reOMETpHUYECcKas IPOrPecCun
OnepupoBaTh HOHATHUAMH: OECKOHEYHO YOBbIBaIOLIas I'€OMETpUYECcKast
4.2 nporpeccusi, cyMMa 6eCKOHEUHO YOBbIBaOIEi TeOMEeTpUUYECKON TPOrpecCuu
4.3 3a7aBaTh NOCIEI0BATEIBHOCTH PA3IMUYHBIMU CIIOCOOaMU
A4 Hcnonb3oBaTh CBOMCTBA IOCIENOBATENBHOCTEH M IIPOrPECCUR UL

peIICHNA PCAJIbHBIX 3a4a4 IMPUKIIAIHOTO XapaKTepa




MHuoecTBa U JIoruKa

5.1 OrnepupoBaTh MOHATUSIMHU: MHOKECTBO, OTIEpALIUX HAJl MHOXXECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar JJisi  ONUCaHUs
5.2 peaJIbHBIX MIPOLIECCOB U SIBJICHUN, IPU PEIICHUU 33j]a4 U3 IPYrUX y4eOHbIX
MIpEIMETOB
53 OnepupoBaTb  MNOHSTHUSAMHU:  ONpEAEICHHWE,  TEOpeMa,  CJIEACTBUE,
' JI0Ka3aTebCTBO
6 Teopus BeposiTHOCTEN U CTAaTUCTHKA
6.1 YuTath U CTPOUTH TAOIUIIBI U TUATPAMMBbI
6.2 OnepupoBaTb  MOHATHAMHU:  CpefHee  apu(MeTHyecKkoe, MeauaHa,
' HauOoJbllIee, HAaMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMU: CITy4alHBIN SKCIIEPUMEHT (OTBIT) U CIy4aiiHOe
coObITHE, 3JE€MEHTapHOE COOBITHE (2JIEMEHTAapHBIM HMCXO0J) CIy4allHOTrO
6.3 OTbITa; HAXOJUTh BEPOSTHOCTHM B ONBITaX C PaBHOBO3MOXHBIMU
CITyJaiHBIMH COOBITUSIMH, HAXOJUTh M CPAaBHUBATH BEPOSITHOCTH COOBITHI
B M3YUYCHHBIX CIIyUaHBIX IKCTIEPUMEHTAX
Haxomute u dopmyaupoBaTh COOBITHS: TEpecedeHUe U OO0BEIMHCHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE ITaHHOMY COOBITHIO;
) MOJIb30BATHCS AMarpaMMaMu Disiepa U GOPMYIION CITOKEHHUS BEPOSTHOCTEH
MIpH pelIeHUHU 3a]1a4
OnepupoBaTh MOHITUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HaXOJHUTh BEPOATHOCTH C MOMOUIbIO IMPaBUJIa YMHOXKEHHUS, C TMOMOIIBIO
JiepeBa CIy4aifHOrO OTbITa
6.6 [IpumeHsITh KOMOMHATOPHOE MPABUIIO0 YMHOKEHHUSI TP PEIICHUU 33134
OnepupoBaTh MOHATHUSAMH: HCIBITAHUE, HE3aBUCUMBIE MCIBITAHUS, CEpUs
6.7 WCIBITAHUMN, yCIIEX W HeyAauya; HaXOJUTh BEPOATHOCTH COOBITHI B cepuu
’ HE3aBUCHMBIX HCIIBITAHUHA JI0 TEpPBOT0 YCIieXa, HAaXOJUTh BEPOSTHOCTH
cOOBITHII B cepuH UCTIBITaHUN bepHyu
6.3 OmnepupoBaTb  MOHATHUSAMM:  ClOydaiiHas  BEJIMYMHA, paclpejeseHue
) BEPOATHOCTEH, AUarpamma pacrpeaeneHus
7 I'eomerpus
7.1 OnepupoBaTh HOHATUSAMH: TOUKA, IPSIMast, IJIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MpPU pEIICHUH

TCOMECTPHUUYCCKUX 3ada1d




7.3

OHepI/IpOBaTB MOHATUAMU: NAPAJUICITIBHOCTL W HNCPHCHAUKYIISIPHOCTH
HPSIMBIX U IJIOCKOCTEN

7.4

KnaccugpunupoBaTh B3aMMHOE PACHOJIOKEHHE MPSAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMU: ABYIPAaHHBIM Yroi, rpaHd JBYTPaHHOIO YIJia,
peOpo ABYrpaHHOIO yrila, JMHEWHBIM yrojl ABYTPaHHOIO yrja, rpagycHas
Mepa ABYTPaHHOIO yria

7.6

OHepI/IpOBaTI) IOHATHAMU: MHOI'OI'paHHUK, BI)IHYKJ'H)If/'I u HCBI)IHYKJIBII;'I
MHOT'OI'paHHUK, 3JICMCHTBI MHOTOT'PaHHUKA, HpaBHHBHBIﬁ MHOT'OT'paHHUK

7.7

Pacnio3HaBaTe OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (ITUpaMyUja, IMpH3MAa,
MPSIMOYTOJIbHBIN Hapajuieenunes, Kyo)

7.8

KnaccugpuimpoBare  MHOTOTpaHHUKH, BbIOMpass ~ OCHOBaHUS  JUId
KJ1acCU(pUKauu (BBITYKIIbIE U HEBBITYKIIbIE MHOTOTPAHHUKH, [TPaBUIIbHbBIE
MHOTOTPaHHUKH, IPSIMbIE U HAKJIOHHBIE PU3MBI, TapalIeeIUIIe/Ib])

7.9

OHGpHpOBaTB MOHATHUAMU: CEKYyIIas IMIOCKOCTh, CCUCHUC MHOTOTPAaHHUKOB

7.10

OOBICHATH IPUHITUITBI TIOCTPOCHHS CEUSHUI MHOTOTPAHHUKOB, UCTIOJIB3YS
METOJ, CIEI0OB

7.11

CTpouTh CEYEHHST MHOTOTPAHHHKOB METOJIOM CIIE/IOB, BBITIOJHSTH
(BBIHOCHBIC) TIJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (DUTYD:
BH/JI CBEPXY, COOKY, CHU3Y

7.12

PemaTe 3aa4d Ha HAXOXIACHUC I'COMCTPHUYCCKUX BCIUYHH I10 o6pa3uaM
WM aJIroputMam, IHIPHUMCEHSAA H3BCCTHBIC AHAIUTHYCCKHUEC MCETOJbI IIPpHU
peIICHMK CTaHAAPTHBIX MAaTEMATHUYCCKUX 3aJad Ha  BBIYHMCIICHHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH IO HpﬂMOﬁ, OT TOYKH A0
INIOCKOCTHU, MCKY CKPCIINBAOIIUMHUCH IIPAMBIMHA

7.13

Pemares 3agaun Ha HaXO0XKJACHHE TCOMCTPUYCCKUX BCJIUMYHUH IIO o6pa3uaM
Wi ajJropurmMaM, HpPpUMCHAA HM3BCCTHBIC AHAJIMTHYCCKHC MCTOJIbI IIPpH
pelICHUU CTAaHAAPTHBIX MATECMATUYCCKUX 3a/lad Ha BBIYHUCICHUC YTJIOB
MCKAY CKPCHIMBAOIIUMUCA IPSMBIMHU, MCKIY HpHMOﬁ H IINIOCKOCTBIO,
MCKAY IIIOCKOCTAMMU, ABYI'PDAHHBIX YI'JIOB

7.14

Borauciste 00beMbI U iomaiaun HOBerHOCTeP’I MHOTOI'PAaHHHUKOB (an3Ma,
HI/IpaMI/II[a) C IPUMCHCHUCM (1)OpMy'J'I, BBIUUCIIATH COOTHOIICHUA MCEKIY
IiomaasaMu HOBerHOCTeﬁ, o0beMaMu HOI[O6HBIX MHOTOT'PaHHHUKOB

7.15

OHepI/IpOBaTB IOHATHAMU: CUMMETPUSA B NIPOCTPAHCTBC, HCHTP, OCb U
IIOCKOCTh CUMMETPHHU, HCHTP, OCh U MJIIOCKOCTh CUMMCTPUN (I)I/Il“ypbl




W3BnekaTh, MpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(GOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (HUTypaX, NpPEICTABICHHYIO Ha
YepTekax U pUCcyHKax

[TpumensTe reoMerpudeckue (axKThl IS PEHICHUS CTEPEOMETPHUECKUX
7.17 3a/1a4, NPEIIONAraloliuX HECKOJIbKO IArOB PpPELIEHUs, €CIU YCIOBUS
MIPUMEHCHHS 33/IaHbI B SIBHOU (hopMe

[IpumensaTe mpocredmye NpPOrpaMMHBIE  CPEACTBA M IEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKHX 3a]1a4

7.18

[IpuBOoMTE IpPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B MPHUPOJE U
JKU3HH, PACIIO3HABATh MPOSBICHAE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.19

[IpuMeHATh MOJydYEHHBIE 3HAHWS HA IIPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE
CUTYallMM ¥ NIPUMEHATh U3YYEHHBIE ITOHATHS B IIPOLIECCE TIOMCKA PEIICHUS
MaTeMaTH4eCKU CPOpPMYITHMPOBAHHON MPOOIEMBI, MOJIEIUPOBATh pealbHbIE
7.20 CUTyallUM Ha S3bIKE T'€OMETPHUH, HCCIENOBATh ITOCTPOCHHBIE MOJEIN C
HCI0JIb30BAHNEM T'€OMETPHUECKUX MOHITHI U TeopeM, armapara anreopsl,
pemiaTe  NMPAaKTHYECKWE  3a/add,  CBS3aHHBIE C  HAXO0XICHUEM
T€OMETPUYECKHUX BETUYUH

Tabmuma 11.1

[TpoBepsiembie ameMenThI conepskanus (10 kacc)

Kon [IpoBepsieMblIil 2IIEMEHT COAEPKaHUS

1 Yycia ¥ BEIYUCIEHU

Paunonanbupie uucna. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOU, TMPOICHTHI,
OecKOHEYHbIe MepHoauYecKkue Ipodu. ApudMeTHdyeckue oOmnepanuu ¢
1.1 palMOHAJIbHBIMU ~ YHUCJIAMM,  [PeoOpa3oBaHUS  YUCIOBBIX  BBIPAKECHHIA.
[Ipumenenne napoOell W MPOLEHTOB MJsi pEIICHUs MNPUKIAAHBIX 3a1ad U3
Pa3IUYHBIX OTpaciel 3HAHUN U peanbHON KU3HU

JeiictButenpHble  yucna. PamnuvoHanbHblE W HppaloOHalbHBIE  YHKCIA.
Apudmernueckue omepanuu ¢ ACHCTBUTEIbHBIMU uuciaamu. [IpubmmkeHHbIe

1.2 .
BBIYHUCIICHU, IIpaBUJIda OKPYTJICHUS, IIPUKUJIKA U OLICHKA PE3YJIbTaTa BBIYUCICHUU

Cremnens ¢ OCJIBIM IMOKAa3aTCJICM. CTaHI[apTHaSI (I)opMa 3aMUCH JEUCTBUTEIHLHOTO
1.3 ynciaa. Mcrnons30BaHnue N0 X0 e (l)OpMBI 3aMlUCH AEHCTBUTEIBHBIX YHCEIT JIJISI
peHICHUA MMPAKTUYCCKUX 3aa4 U NPCACTABJICHUA JaHHBIX

Apudpmernyeckuit KOpEHb HaTypaJbHOU CTEIIEHH. HenicTBus c

1.4 .
apI/I(bMCTI/IquKI/IMI/I KOPHAMU HATYPAJIbHOU CTCIICHU




CuHyC, KOCMHYC M TaHT€HC YHMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,

1.5
apKTaHI€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHHUS ¥ HEPABEHCTBA
2.1 TosiecTBa U TOKIECTBEHHBIEC TPEOOPA30BAHUS
29 [IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUH. OcHoOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYITBI
)3 VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHune HepaBeHCTBAa. Meroj
' WHTEPBAJIOB
24 Pemenue uensix u ApoOHO-pallMOHATbHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppanvioHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenune TpuroHoMeTpHUECKUX YpaBHEHUI
57 [IpumeHenne ypaBHEHUN M HEPABEHCTB K PEIICHWIO MaTeMaTHYECKHX 3a7ay U
' 3a/1a4 U3 pa3IMYHbIX 00JaCTe HayKH U pealbHOM JKU3HU
3 OyHKIMH U TpadUKu
3.1 OyHKIUA, cnocoOsl 3amanusa GyHkuu. ['paduk Gynknuu. Bzanmao oOpaTHbIe
' GbyHKIIH
39 OO6mactp ompeneneHuss U MHOXXECTBO 3HaueHMd (ynkuwmu. Hymm ¢yHkimm.
' [IpomexyTku 3HAaKOTIOCTOSIHCTBA. YeTHbIE U HEUeTHbIE (DYHKITMN
33 Crenennas GpyHKUIMS C HaTypalbHBIM M LENBIM MOKa3aTeleM. Ee cBoiicTBa u
) rpaduk. CBoiicTBa U TpauK KOPHS N-Oi CTEIIEHU
34 Tpuronomerpuyeckas  OKPY)KHOCTb,  OIpEJIEJICHHUE  TPUTOHOMETPUUYECKUX
’ (YHKIIMHA YHUCIIOBOTO apryMeHTa
4 Havana marematnyeckoro aHanmmsa
41 [TocnenoBarensHOCTH, cIOCOOBI 3a/laHusl MOCIEA0BaTEIbHOCTEH. MOHOTOHHbIE
' MOCTIEI0BATEIBLHOCTH
Apudmernueckas M TeoMeTpuueckas mnporpeccud. beckoHeuHO yObIBaromas
42 reoMerpuueckas nporpeccus. CyMMa 0€CKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKOM
' nporpeccun. GopmMyiia CI0XKHBIX IPOLEHTOB. Mcnonp3oBaHuE Mporpeccuu uis
pELIEeHNs pealIbHBIX 3aJa4d IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa 1 JIOTHKA
MHoxecTBO, omnepauuu Haj MHOkecTBamH. Jluarpammel Oiinepa - Benna.
5.1 [IpuMeHeHNEe TEOPETUKO-MHOKECTBEHHOTO ammapara A ONHUCaHUs pealbHbIX

IIpoOLECCOB U HBHCHHﬁ, IIpU pCHICHUUA 3aJia4 U3 JPYIrux y‘{C6HBIX mpeaMCcTOB




5.2

OnpeneHeHI/Ie, TCOpEMaA, CICACTBHUC, NOKA3ATCIbCTBO

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBnenue npaHHBIX € TOMoIIbl0 Tabaun U jguarpamm. CpenHee
apudmernueckoe, MeauaHa, HauOOJbIIee W HAWMCHbBINECE 3HAYCHHUSA, pa3Max,
JMCTICPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHNE YHCIIOBBIX HA0OPOB

6.2

CriydaiiHple SKCHEPUMEHTHI (OTBITH) M CIydailHble COOBITHS. DJIEMEHTapHBIC
coObITHs (HMCX0/bI). BeposSTHOCTh CIydallHOTO COOBITHS. BIM30CTh YacTOTHI U
BEpPOATHOCTH  coObITHi.  CiydailHple  ONBITBI C  PAaBHOBO3MOXKHBIMHU
JJIEMEHTAapHBIMU ~ COOBITUAMU.  BeposTHOCTHM  cOOBITMII B OmBITax ¢
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Onepauuy Haja COOBITHSIMU: TEepeceueHue, 0ObeIUHEHHE, TPOTUBOMOIOXKHbBIE
coObITus. Inarpammsl Diinepa. @opmyiia ClI0XKeHHUs BEpOSTHOCTEN

6.4

VYcnoBHAsE BEpOSTHOCTb. YMHOMKEHHE BeposATHOCTEH. JlepeBo ciay4yailHOTo
skcriepuMenTa. Dopmyrna mosHO#M BeposiTHOCTH. HezaBucnmbie coObITHS

6.5

KomOunatopHoe npasuno ymHoxenus. [lepecranoBku u ¢akropuan. Yucio
couetanuil. Tpeyroapauk Ilackans. @opmyna OunHoma HeroToHa

6.6

bunapHbIii ciydyaliHBIH ONBIT (MCHBITAHKWE), yCIeX W Heynada. HesaBucumpblie
ucnbiTanusa. Cepus HE3aBHCHUMBIX HCHOBITAaHUK 110 mnepBoro ycmnexa. Cepust
HE3aBUCUMBIX UCIIBITAaHUN bepHyin

6.7

Cnyvaiinas BEJIMYMHA. Pacnpenenenue BEPOSITHOCTEH. Huarpamma
pacnpenenenus. [Ipumepsl pacnpeneneHuii, B TOM 4HCI€ T€OMETPUUECKOE U
OMHOMMATILHOE

I'eomerpust

7.1

OCHOBHBIC TIOHATHS CTEPCOMETPHUH. Tqua, ImpsAMast, IJI0CKOCTb, ITPOCTPAHCTBO.
Ilonatne 00 aKCMOMAaTHYECKOM IIOCTPOCHUN  CTCPEOMCTPHUU: AKCHOMBI
CTCPCOMECTPHH U CIICACTBUA U3 HUX

7.2

B3auMHOe pacnosiokeHHe IpsMBIX B IIPOCTPAHCTBE: IEpeceKaroluecs,
napajjiesibible M CKpeluBaromuecs: mnpsmsele. [lapamienbHOCTh NpsAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajielibHble NpsMble B IPOCTPAHCTBE,
NapayieNIbHOCTh TPEX MPSAMBIX, MAapauIeNIbHOCTh NPSAMOM M MIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, YroJl MEXKAy TMpsSMBIMM B IIPOCTPAHCTBE.
[lapanmnenpHOCTh  IUIOCKOCTEH:  MapajulelibHbIE  IIJIOCKOCTH,  CBOWCTBA
napajieNnbHbIX IuiockocTed. Ilpocreifiine mpocTpaHCTBEHHBbIE (UIYphl Ha
IUIOCKOCTHU: TETPadAp, KyO, napaiesienunei, IOCTPOEHUE CeUeHU i

7.3

HepHeH,[[I/IKyJ'IHpHOCTB HpﬂMOfI U TIIOCKOCTU: TICPIHCHIAUKYIISIPHBIC IIPSAMBIC B
MOPOCTPAaHCTBC, MPAMBIC MAPAJUICIIBHBIC W TCPIICHAUKYIISIPHBIC K IIJIOCKOCTH,
NpHU3HaK NCPHCHIAUKYIIIPHOCTHU HpHMOﬁ U IUIOCKOCTH, TCopeMa O HpﬂMOfI




NEPIEHIUKYIIIPHON IUIOCKOCTU. YTIJIBl B IIPOCTPAHCTBE: YroJl MEXAY IIPSAMOU U
IUIOCKOCTBIO, JIBYTPAHHBIM  yroj, JIMHEWMHBIA YroJl JIBYrPaHHOIO  yIJia.
IlepnieHquKyIsp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH [0 IUIOCKOCTHU, PACCTOSTHUE
OT TpsMOM 70  TUIOCKOCTH, MpOeKIus  (GUrypsl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTE  IUIOCKOCTEW: IPU3HAK IEPHEHIUKYIIPHOCTH  JIBYX
mIockoctei. Teopema o Tpex NMeprneHANKYIsIpax

[IoHATHE MHOrOTpaHHMKA, OCHOBHBIEC JJIEMEHTbl MHOTOTPAaHHHKA, BBINYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, Pa3BEepTKa MHOrorpaHHuka. [Ipusma: n-yrosbHas
IpU3Ma, FPaHU U OCHOBAHUS IPU3MBI, NIpsIMasi U HAKJIOHHAs IPU3MbI, OOKOBas U
[IOJHAsl  IMOBEPXHOCTb  INPU3MBI. [Tapamienenunen, IIPSIMO YT OJIbHBIN
napajuiesenume] u ero corcrea. [Impamuga: n-yrosbHas nupaMuaa, IpaHu U
74 OCHOBaHHUE MUpaMH/Ibl, O0KOBask U MOJHAs MOBEPXHOCTh MUPAMUIbI, TPABUIIbHAS
U yCeYeHHas MNupamMuaa. OJEeMEHThl Npu3Mbl W nupamuisl. [IpaBuiibHbIE
MHOTOTPaHHUKH: IOHATHE MPAaBUIBHOTO MHOTOTPaHHUKA, MPABWIbHAS MpU3Ma U
MpaBUJIbHAS TNHPAMUJIA, NPABWIbHAS TPEYTrOJbHAs IMHUPAMHUJIA W IPABUIBHBIN
TeTpasap, KkyO. [IpencraBieHue o NpaBWIBHBIX MHOTOTPaHHHUKaX: OKTa’Jp,
nojiekasip u ukocas CeueHus MpU3Mbl U MHPaAMU/IBI

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIBHO TOYKH, MPIMOM,
7.5 IUIOCKOCTH.  DJIEMEHThl CHMMETPUM B MHpaMUIAX, MapaJIeIenuIenax,
MPaBUIBHBIX MHOTOTPAaHHHUKAX

Boruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pedpa, auaroHanu, yrisl. [lmomanb
OOKOBOM TOBEPXHOCTH M TOJHOW TOBEPXHOCTH MPSMON MPHU3MBI, ILJIOIMIAIb
OCHOBaHHWH, TeopemMa O OOKOBOW MOBEPXHOCTH MpsMou mpu3Mbl. [lmomans

7.6 . .
OOKOBOH TTOBEPXHOCTH W TOBEPXHOCTH MPABWJILHOW MHpPaMHUIBI, TEOpeMa o
IJIOMaaM ycedeHHOW mmpamuasl. [loHstue 06 oObeme. OObeM NHUpPaMUIBI,
TIPU3MBI
77 [TomoOusie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXKIY — IUIOINAISIMU
' MMOBEPXHOCTEH, 00bEeMaMH OI00HBIX TEI
Tabmuua 11.2
[IpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHHUSI OCHOBHOM
oOpazoBatenbpHO mporpammsl (11 kimacc)
Kon [IpoBepsieMbie TPEIMETHBIC PE3YJILTATHl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOM MPOrpaMMBbI CpPeTHETr0 001Iero 00pa3oBaHUs
pe3ynbTara

1 Yucaa ¥ BEIYHCICHUS

OHepI/IpOBaTB MNOHATUAMU: HATYPAJIBbHOC, LCJIO0C YUCIO; HUCIIOJIb30BaATbh
1.1 NpU3HAKKU ACJTIUMOCTH MOCJIBIX YHUCCII, PA3JIOKCHHUEC YHCJIIa Ha IIPOCTBIC
MHOKHUTCIIN IJI1 pCHICHUA 3a1a4




1.2

OHCpI/IpOBaTB MOHATHUEM: CTCIICHDb C pallMOHAJIbHBIM ITOKAa3aTCJICM

OmnepupoBaTh NOHATUAMHU: JIOTApU(M YUCIIA, TECITUYHBIE U HATYpaJIbHbIC

1.3
norapudmbl
2 YpaBHEHHUS ¥ HEPABEHCTBA
[IpumensaTs cBoOIcTBa CTENEHHM JUIsl NpeoOpa3oBaHUS  BbIPAKEHUM,
2.1 OIIEPUPOBATh ITOHATUSMHU: IIOKA3ATEIBHOE YpPAaBHEHUE M HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI [IOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB
BoinonHATe 1peoOpa3oBaHusl BBIPAXKEHUN, COJEpXKAIIMX JIOTapU(MBI;
2.2 OTIEpUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YPAaBHEHHE M HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUI 1 HEPABEHCTB
23 Haxonuts pemenus npocTelmx TpPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSIMH: CUCTEMA JUHEHHBIX YPaBHEHUN U €€ PEIICHHUE;
24 HCIIOJIb30BATh CUCTEMY JIMHEMHBIX YPAaBHEHHUM JUTsl PEIICHUS IPAKTHYECKUX
3a1a4
)5 Haxomute  pemenuss  OpoCcTEHMIIMX  CUCTEM UM COBOKYIHOCTEHN
' paloOHANIBHBIX YPABHEHHUI U HEPABEHCTB
MogenupoBaTh peajibHble CHUTyalluM Ha s3bIK€ aireOphl, COCTaBIIATh
2.6 BBIPAJKCHUS, YPaBHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCIOBHIO 3aJayH,
HCCIIeI0BAaTh MOCTPOEHHBIE MOJIEIH C UCIIOJIb30BaHUEM amapaTa ajireOpbl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATHAMM: THepUOUUEcKass (YHKLIHSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKLIMH, TOUKH 3KCTpeMyMa (YHKLIMH, HauOobliee U
’ HauMeHblee 3HaueHUs. (PYHKUIUU Ha MIPOMEKYTKE; MCIIOJIb30BaTh UX UL
uccieoBaHus (pyHKIMH, 3aJaHHOM IrpaduKoM
OnepupoBaTh NOHATHAMU: TpaUKU NOKA3aTeNbHOM, JlorapuMu4eckoi u
3.2 TPUTOHOMETPUYECKHX (DYyHKIMI; u300pakaTb HMX Ha KOOPIUMHATHOM
IJIOCKOCTH M UCIIOJIB30BATH Ul PEILICHUS] yPaBHEHUN 1 HEPABEHCTB
N306paxaTh Ha KOOPAWHATHOM INIOCKOCTH I'paMKH TMHEHHBIX YpaBHEHUH
33 U UCIOJIb30BaTh UX JJIS PELLIECHUS CUCTEMBI JINHEHHBIX YPABHEHUN
34 Hcnonb3oBate rpaguku (GyHKUUH JUIs HCCIEIOBAHUS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYruxX y4yeOHbIX TUCIMITINH
4 Havana maremaTtnyeckoro aHanmsa
41 OmnepupoBaTb  MOHATUSMH:  HENpepbIBHAs  (QYHKUUS, POU3BOJHAS

(GYHKIMM;, HCIOJIB30BaTh TI'E€OMETPUYECKUH M (U3MYECKHH  CMBICIT




IIPOU3BOIHOM JUIS pEILLECHUs 3a1a4

Haxomuts  mpoW3BOAHBIE  JJIEMEHTApHBIX  (DYHKIMHA,  BBIYUCIATH

4.2 .
MIPOU3BOIHBIE CYMMBI, IIPOU3BEICHHS], YACTHOTO (DYHKIIUI
Hcnonp3oBaTh  MPOWM3BOAHYIO ISl WCClIeAOBaHUS  (yHKIMHM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHSATh PE3yJbTaThl UCCIEI0BAaHUSA K
MOCTPOEHHIO TPahUKOB
44 Hcnonb30BaTh MPOU3BOJIHYIO Ui HAXO0XACHUS HAWIYYLIEro pElIeHUs B
' MIPUKJIAIHBIX, B TOM YHCJIE€ COLMAIbHO-IKOHOMUYECKHX, 3a]auax
45 OnepupoBaTb MNOHSTUSAMU: IepBOOOpa3sHas W UHTErpajg; IOHHUMATh
' reOMEeTpPUUECKU U U3NYECKUI CMBICT UHTErpaja
46 Haxoauts nepBooOpasHble 371eMEHTApHBIX PYHKIUNA, BBIYUCIIATH HHTETPaJl
' o popmyne Hetorona - Jleiibnuma
47 Pemats npukiaaHble 3aa4, B TOM YHUCIIE COIIMAIEHO-DKOHOMUYECKOTO U
' (bu3nyuecKoro xapakTepa, CpecTBaMi MaTeMaTHYECKOTO aHaIn3a
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHMBaTh  BEpPOSTHOCTH  3HAYEHWN  CIy4yaHOW  BEJIMYHMHBI IO
) pacIpeielIeHUI0 WU C TOMOIIBIO JUarpaMm
OmnepupoBaTb MOHATHEM MaT€MaTHUYECKOIO OKUAAHUS, IPUBOJIUTH
59 IIPUMEpPBI TOr0, KaK IMPUMEHSIETCS MaTeMaTUYeCKOe 0KMJIaHUE CITydailiHOMN
' BEIMYUHBI, HAXOJUThb MaTEMAaTU4YECKOE OXKUJAHUE [0 JAHHOMY
pacIpeeneHuo
53 Nmetsb nmpeacTraBiaeHue 0 3aK0OHe OOJIBLINX YUCEIT
54 HmeTsb npeacTaBieHre 0 HOpMaJIbHOM paclpeesieHuu
6 I'eomerpus
OnepupoBaTh MOHATUAMU: LWJIMHAPHYECKass MOBEPXHOCTh, 0Opasyromue
6.1 LHWIMHAPUYECKON MMOBEPXHOCTH, LWJIMHIP, KOHHYECKas IOBEPXHOCTb,
' oOpaszylomiye  KOHMYECKOW  IIOBEPXHOCTH,  KOHYC,  cepuueckas
MIOBEPXHOCTh
6.2 Pacrnio3naBate Tena BpaeHus (LIUIUHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATH C1IOCOOBI MOTYYEHUS TeJ BpalleHus
6.4 KnaccugunupoBaTb B3aMMHOE pacnojokeHne chepsl U MIOCKOCTH
6.5 OnepupoBaTh MOHATHSMH: LIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTA,

BbICOTa CCIrMCHTA, mapOBoﬁ CHOﬁ, OCHOBAHHC MIapOBOT0 CJIOA, BBICOTA




IIapOBOTO CJIOsI, IIAPOBOH CEKTOP

6.6

Beruncnsate  00beMbI M IJIONIAM  TOBEPXHOCTEH TEN  BpAIICHUS,
TEOMETPUYECKUX TeJl C MPUMEHEHHEM (popmyIt

6.7

OnepupoBaTh TOHATHUSMH: MHOTOTPDAaHHHMK, BIHCAaHHBIA B chepy u
OTMCAaHHBIN 0K0JO cdeprl, chepa, BnUcaHHAsE B MHOTOTPAHHUK WA TEJO
BpaLICHUS

6.8

BBIYHCIATE COOTHOMIEHUS MEK/TY TUIOIIAIIMU TIOBEPXHOCTEH U 00beMaMu
0JI00HBIX Tell

6.9

N300paxate u3ydaemble QUIYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEeKHBIX UHCTPYMEHTOB

6.10

BbInosHATE  (BBIHOCHBIE) IJIOCKHE YEPTEXKHM W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BHJ CBEpXy, COOKYy, CHHU3Y; CTPOUTb CEUEHHS Tel
BpaIlleHUs

6.11

W3Bnekarb, WHTEPNpPETHPOBaTH U MPEOOpPa30BbIBaTH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Urypax, IMpeICTaBICHHYI0 Ha
YepTe)kKax U pUCYHKAX

6.12

[IpumensTh reomerpuueckue (axkTbl Ui PEIICHUS CTEPEOMETPUUYECKHUX
3a/a4, MPENoJiaraloliuX HECKOJbKO IIaroB pEIIeHUs, €CIIU YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE JICHCTBUS CJIOXKEHHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHO)KEHHUSI BEKTOpAa HAa YHCIIO, OOBSACHATh, KAaKUMH CBOMCTBAMU OHHU
oOmagaror

6.15

HpI/IMeHﬂTb IIPpaBUJIO MapalICJICIUIIEaa ITPU CIIOKECHHUHU BEKTOPOB

6.16

OHepI/IpOBaTb IOHATUAMU:. OCKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA, YIroJl
MCKAY BCKTOpaMH, CKAJIAPHOC MPOU3BCACHUC BEKTOPOB, KOJIJIMHCAPHBIC U
KOMILIaAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOPOB M IMPOU3ZBCACHHC BCKTOpAa Ha YHCJIO, YIr'oJ
MCXKAY BCKTOPAMH, CKAIAPHOC IMPOU3IBECACHHUEC, PACKIIAAbIBATH BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aI[aBaTL IJIOCKOCTh YPABHCHUCM B ,HeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pemate HpOCTCfIHIHC reoOMETpHUYICCKUC 3ala4u Ha TPUMCHCHNUE BEKTOPHO -
KOOPAUHATHOT'O METOAa

6.20

Pemate 3agaun Ha [0Ka3aTeIbCTBO MAaTEMAaTHMYECKHX OTHOIIECHHH U




HaxXO0XXJACHUC T'COMCTPUUCCKUX BCIUYHUH II0 06pasuaM WK aJiIrOpuT™MaMm,
IIPpUMCHSA HU3BCCTHBIC MECTOAbI npu peuICHUN CTaHAAPTHBIX
MaT€MaTUYCCKUX 3aaa4

[IpumensaTe mpocredmye NPOrpaMMHBIE  CPEACTBA M IEKTPOHHO-

Tabmura 11.3

6.21
KOMMYHUKAITMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKUX 3a]1a4
6.2 [IpuBOIUTH TIPUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
' YKWU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh MOMydYEeHHBIEC 3HAHUS HA MPAKTUKE: aHATU3UPOBATH PEaIbHbBIC
CUTYAaIlMH ¥ IPUMEHSTh U3y4EHHBIE TTOHATUS B TIPOIIECCE TIONCKA PEIICHUS
MaTeMaTH4eCcKu c(HOopMyITUPOBAHHOMN TTPOOIEMBI, MOACITUPOBATh PEAIbHBIC
6.23 CUTyalluH Ha SI3bIKE T'€OMETPUH, HMCCIEAOBATh MOCTPOCHHBIE MOJIEIH C
WCIIOJIb30BAHUEM T€OMETPUYECKUX MOHATUN U TEOPEM, arlrapara aiareopsl,
pemarh  MPaKTHYECKUE  3a/Jauyd,  CBS3aHHBIE C  HAXO0XICHUEM
T€OMETPUUECKUX BETUINH
[Iposepsiemble anemenTsl cogepxanus (11 kiace)
Kon [IpoBepsieMblIil 2IIEMEHT COAEPKaHUS
1 Hucna v BBIYMCIICHUS
1.1 HarypanbsHhblie u nenbie uncia. [I[pu3Haky JeTMMOCTH LEbIX YUCen
1.2 Crenenb ¢ paMOHAJIBHBIM NIOKa3areneM. CBOWCTBA CTENIEHU
1.3 Jlorapudm yucna. [lecaTnunbie U HATypaJIbHBIC JOTAPU(PMBI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BRIpaKEHUH, COEPIKAIIUX JIOTapU(MBI
29 [IpeoOpa3oBanue BbIpaXEHUH, COACPXKAIIMX CTENEHH C PalUOHAIbHBIM
) MoKazarenem
23 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazaTenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUS 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHMH. PernieHne mpuKIagHbIX 33124 C MOMOUIBIO
' CUCTEMBI JIMHEWHBIX YPaBHEHUN
2.7 Cuctembl U COBOKYITHOCTH PAallMOHAIIBHBIX YPABHEHUN U HEPABEHCTB




[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHHUI0 MAaTEMaTUYECKUX

2.8 . N
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTe HayKu U pealbHOM JKU3HU
3 OyaKun U rpaduku
Oynkus. [lepuoandeckne ¢QyHKImH. [IpoMeKyTKH MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMymbl 1 MHUHUMYMBI (GyHKIUH. HawnOospiiee W HauMeHbllee 3HAUYCHUE
(GYHKIMU Ha TPOMEXKYTKE
32 Tpuronomerpudeckne GyHKINH, UX CBOWCTBA U rpaduKu
33 [TokazarenbHas u norapudmuyeckas GQyHKIMH, UX CBONCTBA U TpaduKu
34 Wcnonb3oBanue rpadukoB (yHKIMM JUIsl pellieHns YpaBHEHUN M JIMHEMHBIX
' CHCTEM
Ucnonw3oBanne rpadukoB (GYHKIUW JUIsI  UCCIIENOBAHHS TPOIECCOB U
35 3aBUCHUMOCTEH, KOTOPbIE BO3HUKAIOT MpPU PEIIEHUHU 3ajad U3 JIPYrux y4eOHbIX
MPEIMETOB U PEAIbHOM )KU3HU
4 Hauana marematndeckoro anaimmsa
4.1 HenpepsiBabie pyaKIMM. MeToq HHTEpBAJIOB TSI PEIICHUST HEPABEHCTB
4.2 [TpousBomnas ¢pyakiuu. ['eoMmerpudecknii u GU3MUECKHI CMBICI TIPOU3BOTHON
43 [IpousBoHbIe d1eMeHTapHBIX (YHKIUH. DOpMyITbl HaAXO0XKICHUS TPOU3BOIHOM
' CYMMBI, IPOU3BEJCHHS U YACTHOTO (DYHKITUIT
[IpuMeHeHre TPOW3BOAHOM K HCCIEAOBaHHWIO (YHKIIMA HAa MOHOTOHHOCTh W
4.4 sKcTpeMyMbl. HaxoxaeHrne HanOoJIbIero 1 HauMeHbIIero 3Ha4eHus QyHKIIMH Ha
OTpe3Ke
[IpumeHeHre MPOU3BOAHON Il HAXOXKICHHS HAWIY4YIIero pelieHuss B
4.5 MPUKIAIHBIX 3a/layax, JUid OINpeleNieHUuss CKOPOCTH Ipoliecca, 3alaHHOTrO
dhopmyroit wim rpadukomM
4.6 [TepBooOpa3Has. Tabauia nepBooOpa3HbIX
47 Wuterpan, ero reomeTpuyeckuit U GU3NYecKuii cMpIci. BerunciaeHne nuTerpaia
) o ¢popmyne HetoToHa - JlelibHua
5 Teopus BeposAsTHOCTEN U CTATUCTHKA
UucnoBele XapaKTEPUCTUKU CIy4YailHBIX BEJIIMYMH: MAaTEMATHUYECKOE OXKHJIAHUE,
JUCIepcuss M CTaHJapTHOE  OTKIOHeHue.  [Ipumepbl  IpUMEHEHHS
51 MaTeMaTHYECKOr0 OKHUJAaHMs, B TOM YHCJE B 3a/JadaxX U3 NOBCEAHEBHOM >KU3HHU.

Matematuueckoe oXuJaHue OMHAPHOW CIy4ailHOW BeMMYMHBL. MaTemMaTHueckoe
OXKHUJAHUE CYMMBl CIy4YalHBIX BEIWYMH. MaTeMaTuyeckoe OXUIJaHUE U
JUCTIEPCHUSI TEOMETPUUECKOTO M OWHOMHATILHOTO pactpeaeneHuit




3aKoH OOJIBIIMX YUCEI U €r0 POJib B HayKe, MpUpoie U obmecTBe. Be1OopouHbIii

5.2 .
METO/J| UCCIIEOBAHUI

IIpuMepel HENpepbIBHBIX  COy4alHbBIX BelMWYMH. lloHATHE O IIIOTHOCTH
53 pacmpesneneHus. 3adaud, MNOPUBOJASIIME K HOPMAIbHOMY PAaCIPEICIICHUIO.
[ToHsiTHE O HOPMAJILHOM pacHpeeIeHUN

6 I'eomerpus

Hunuuaapudeckass MOBEPXHOCTh, 00pa3yoIIKUe HUIUHIPUYECKON MOBEPXHOCTH,
6.1 OCh IWIMHAPUYECKON moBepxHOCTH. Llwnuuap: ocHoBaHus U OOKOBas
MIOBEPXHOCTh, 00pa3ymolas u 0Ch, IIIOMIA (b OOKOBOM U MOJHON MOBEPXHOCTH

Konndeckasi moBEpXHOCTh, O0pa3yroIIHe KOHWYECKOW IMOBEPXHOCTHU, OCh U
BEpIIMHA KOHMYECKOM oBepXHOCTH. KOHYyC: OCHOBaHUE U BepIlInHA, 00pa3yroIast

6.2 . - 9
U OCh, IUIOMAAb OOKOBOW W TIOJHOH TIOBEPXHOCTH. YCEUCHHBIH KOHYC!
o0pasyromire 1 BpICOTa, OCHOBAHUS U OOKOBAs MOBEPXHOCTh
Cdepa u map: neHTp, paanyc, TMaMeTp, III0MIa s TOBEPXHOCTH cephl. B3anMHoe
6.3 pacnofiokeHue cepsl U MIOCKOCTH, KacaTelabHasl MJIOCKOCTh K cdepe, MIomaib
cdepbl
6.4 N3obpaxenune Ten BpaleHus Ha TUIOCKOCTH. Pa3BepTka MuiMHIpa U KOHyca
6.5 KomOunamuu tenm BpameHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OTMCAaHHBINA

oKoJio cepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs

[Tonatue 06 oOveme. OCHOBHBIE CBOMCTBA 00BEMOB Teil. Teopema 00 oObeme
6.6 MPSIMOYTOJIBHOTO Tapajuiesienumena u ciaeacTBus u3 Hee. OO0ObeM LMIWHIpA,
koHyca. O0beM mapa u rionaab chepsbl

[TogoGupie Tema B mpoctpaHcTBE. COOTHOIICHHWS MEXIY IUIOIIAISMU

6.7 .
MOBEPXHOCTEH, 00beMaMHU MOJ0OHBIX TE
6.3 Ceuenust nunuHApa (MapajuiebHO W HEPIEHIUKYIISIPHO OCH), CEYEHHsI KOHYyca
’ (mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa
Bextop Ha mimockoctu U B mpocTpaHcTBe. CloKeHHE M BBIYUTAHHE BEKTOPOB.
6.9 YMHOKEHHEe BeKTOpa Ha yKciio. Pa3noskeHne BeKTopa Mo TpeM HEKOMILIaHAPHBIM
) Bektopam. [lpaBuno mnapamienenunena. Pemienue 3aaay, CBSI3aHHBIX C
MIPUMEHEHHEM IPaBIII JEHCTBUI ¢ BEKTOPaMHU
[IpssmoyronpHas cucreMa KOOpAMHAT B IpOCTpaHcTBe. KoopauHaTel BEKTOpa.
6.10 [Ipocreiimme 3agaun B KOOpAMHATAaX. YTOJ MeXAy BekTopaMu. CKausipHOE

MMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MEXKAY NPAMBIMU H ITTIJIOCKOCTAMU.
KOOpHHHaTHO—BeKTOpHLIﬁ MCTOI ITPHU PCIICHUU I'COMCTPUICCKHUX 3a1aY

111.11. [Ing npoBeeHUs: EAMHOTO IOCYAAPCTBEHHOIO PK3aMeHa 1o MaremaTuke (nanee - EI'D
[0 MaTeMaTHKe) HCIOoNb3yeTcs IepedeHb (KoAu(pHKaTtop) MpoBepseMbIX TpeOOBaHMH K



pe3ynbTaTaM OCBOEHHUSI OCHOBHON 00pa30oBaTeNbHOM MPOrpaMMBbl CpPEIHETO 001Iero 0Opa3oBaHus U
aneMeHToB coaepxkanus. [Ipu mpoBenenun EI'D mo MaremaTtrike 0a30BOro ypOBHSI M3 TEPEUHS
(xomudukaropa) BEIOUpAIOTCS TO3MIIMU, COOTBETCTBYIOINE (enepanbHoil pabodeil mporpaMmMe 1o
MaTemaTtuke (0a30BbIi YpOBEHb)

Ta6muma 11.4
[IpoBepsiembie Ha EI'D o matematuke TpeOoBaHUs

K pe3y/bTaTaM OCBOEHHs OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl
cpenHero oo1ero oopa3oBaHUs

Kon [IpoBepsiembie TpeOOBaHMS K PEAMETHBIM pE3yIbTaTaM OCBOCHUS
MPOBEPSEMOTO | OCHOBHOM 00pa30BaTEIHHOM MPOTPAMMBI CPETHETO 0OIIEro 00pa3oBaHuUs
TpeOoBaHUS

1 Bianenne Meromamm JOKa3arenbCTB, ANTOPUTMAMH  pELICHUS 33]1a4;
yMeHHEe (OpPMYIUPOBATH U ONEPUPOBATh TOHATUSMU: OIPEIEIICHUE,
aKkCHoOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IPHU3HAK, J0Ka3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHHE (HOPMYIUPOBATH
oOpaTHO€ M MPOTHUBOMOJIOXKHOE YTBEP)KICHHE, MPHUBOJUTH MPUMEPHI U
KOHTPHPUMEPBI, HCIOJB30BaTh METOJ] MaTeMaTHUYeCKONM WHIYKIINH;
MIPOBOJUTH JOKA3aTeNbHbIE PACCYKICHHS IPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  MPABWIBHOCTh  PACCY)KICHHMH; yMEHHE  OIEepUpoBaTh
MOHATUSAMHU: MHOXECTBO, MOJAMHOKECTBO, ONEpallMy Haj MHOXXECTBaMHU;
YMEHHE UCIO0JIb30BATh TEOPETUKO-MHOKECTBEHHBIH anmapar JUisi OIMCaHus
peanbHBIX MPOLIECCOB U SABJICHUHN U MPHU PELICHUH 3a/1a4, B TOM YHCIE U3
JIpYruX Y4eOHBIX HPEIMETOB; YMEHHE OIEpUpOBaTh MOHIATUAMU: Tpad,
CBSI3HBIM rpad, AepeBo, LUK, Ipad Ha IUIOCKOCTH; YMEHHE 3a/aBaTh U
ONMCBIBATh Tpadbl pasIMYHBIMU CHOCO0aMM; HCIOJb30BaTh Tpadbl MpH
peleHnn 3a1a4

2 VYmenune OIICpUPOBATh IOHATHUAMU: HATYPAJIBHOC 4YHCIIO, ILECJI0C YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJICeM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHB C
parOHaJIbHBIM IIOKa3aTe€JIeM, CTCIICHb C HCﬁCTBHTeHBHBIM II0Ka3aTcJIcM,
J'IOl"apI/I(bM qucia, CHUHYC, KOCHHYC U TaHI'CHC IIPOHU3BOJIBHOI'O 4YHCIIA,
OCTaTOK II0 MOAYJIN, PpalluOHAJIBbHOC YHUCIIO, HUPppAlUMOHAJIBHOC YHUCIIO,
MHOKCCTBAa HATYpPaAJbHBIX, MNCJIbIX, PALNUOHAIBbHBIX, JIEMCTBUTEIIHLHBIX
YUCCII; YMCHUC HCIIOJIB30BATh IIPHU3HAKU NCIIUMOCTH, HaMMEHBIINHN 06H.IPII>1
ACIIUTCIIb 1 HAMMCHBIICC 061].166 KpaTHOC, aJITOPUTM EBknnpa IIpH pCIICHUHA
3aa4; 3HAKOMCTBO C pa3JIMYHBIMHA MO3UITUOHHBIMU CUCTCMAMH CUUCIICHUS
YMCHHC BBITIOJIHATH BBIYHUCIICHUC 3HAYCHUU U Hp606pa3OBaHI/I$I BLIpa)KeHPII’I
CO CTCIICHAMU H J'IOFapI/Iq)MaMI/I, HpeO6p330BaHI/I${ ,Z[pO6HO-paI_II/IOHaJ'IBHBIX
BLIpa)KeHHfI; YMCHHE OINCpHUPOBATH TMOHATUAMHU: TIOCICHOBATCIIbHOCTD,
apI/I(I)MeTI/ILIeCKaH Iporpeccusa, recoMeTpuicCkasd mporpeccusd, OCCKOHEYHO
Y6LIBaIOH_[a$[ reoMeTpuucCKasn Mporpeccusd; YMCHUC 3aaaBaTb
oCaea0OBATCIIbHOCTH, B TOM YHCJIC C IOMOIIBIO PECKYPPCHTHBIX (I)OpMy.H;
YMCHHC OIICPpUPOBATH IMOHATHAMU: KOMIIJICKCHOC




YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCJIA, MOJYJAb U apryMEHT
KOMIUIEKCHOTO ~ 4Hchia, (QopMa  3amucH  KOMIUIEKCHBIX  YHCEll
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anredpaumdeckas); yMEThb
MPOU3BOAUTH apU(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMU YHCIIAMH;
IIPUBOJUTH IIPUMEPHI UCIIOJIb30BAHMSI KOMIUIEKCHBIX YHCENl; OIIEPUPOBATh
NOHATHSAMM: MaTpuna 2 X 2 u 3 X 3, ompelenurenab MaTpHULIb,
F€OMETPUYECKUN CMBICIT OTIPEAETUTENS

YMeHHe onepupoBaTh IOHATHAMM: PalMOHAIBHBIC, HPPALMOHAIBHEIE,
[I0Ka3aTeabHblE, CTEIEHHbIC, JIOTapU(PMHUUECKUE, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONIEPUPOBATh IOHATHIMMU:
TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHHUE, YpaBHEHHUE, HEPABEHCTBO,
CUCTEMa YpaBHEHUH W HEPABEHCTB, pAaBHOCWIBHOCTh YPaBHEHH,
HEPABEHCTB U CHCTEM; YMEHHE PEIIATh YPABHEHM ], HEPABEHCTBA U CUCTEMBI
C IOMOINBIO DPA3JIMYHBIX IPHUEMOB; PEIIATh YPABHEHHWs, HEPABEHCTBA M
CUCTEMBI C TaPAMETPOM; IIPUMEHATH YPABHEHUSI, HEPABEHCTBA, UX CUCTEMBI
JUIS pelIeHHs] MaTeMaTU4YeCcKUX 3ajJad U 3aJad U3 pas3iudHbIX oOiacteit
HayKU U pealbHOW KU3HU

YMeHne omnepupoBaTh TOHATHSIMH: (YHKIHS, YETHOCTh (QYHKITUH,
MEPUONIHOCTh (PYHKIIMH, OTPAaHHYEHHOCTH (PYHKIIMHA, MOHOTOHHOCTb
GyHKIMM, SKCTpeMyM (QYHKIWH, HauOOJbIllee M HauMEHbIIee 3HAYCHUS
(GyHKIIMM Ha TIPOMEXKYTKE, HEmpepbiBHAs (PYHKIHS, aCUMOTOTHI rpaduka
GbyHKIMM, TiepBasg U BTOpas MPOU3BOAHAS (YHKIIMHM, F€OMETPUYECKUNA U
(UBUYECKU CMBICI TIPOM3BOJHOM, TIEpPBOOOpa3Has, OMNpeCIICHHBIN
UHTErpaia, yMEHHE HaXOAWTh AaCHUMMTOTHI rpaduka (QyHKIUH; yMEHHE
BBIYHCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3ULIUU
(GyHKIIMHA, HAXOUTH YpaBHEHUE KacaTeIbHOM K rpaduKy PyHKITUN; yMEHUE
HaXOJUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (PYHKIUN; YMEHHE HCIOIb30BaTh
MIPOU3BOJIHYIO Ui HUCCIIEOBaHUS (DYHKIUN, HaXOAUTh HauWOOJbIINE U
HauMEHBIINE 3HaueHUs (QYHKUUN; CTPOUTh Tpa@UKd MHOTOUJICHOB C
WCIIOJIb30BAHMEM  ammapaTa MaTeMaTHYeCKOTO aHajiu3a; MPUMEHSTh
MIPOU3BOJIHYIO JJISl HaXOXKACHUS HAWITY4IIEero PelIeHUsl B MPUKIATHBIX, B
TOM YHCJIe COLMATbHO-IKOHOMUYECKUX U (PU3UUECKHX 3a7a4ax; HAXOIUTh
IJIOMAAU U 00beMbl (PUTYp C MOMOIIBIO UHTETpalia; IPUBOIUTH IPUMEPHI
MaTeMaTH4eCKOr0 MOJEIMPOBAHUS C TOMOIIbIO Au(depeHInanbHbIX
YpaBHEHUI

YMmenue onepupoBath NOHATUAMU: Tpaduk GyHKIUHU, oOpaTHas (QyHKIIHS,
KOMINO3MLMS (QYHKIMHA, JuHeWHas QyHKIMs, KBajpaTHyHas (yHKUIHA,
pauMoHanbHast (QYHKIUS, CTENeHHas (YHKUMSA, TPUTOHOMETPUUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (DYHKIUH, MOKa3zaTelbHas U
norapupmudeckass (GyHKUMU; yMEHHE CTPOUTh TIpadUKU HM3y4EHHBIX
(GyHKIUH, BBIOJHATH IpeoOpa3oBaHus rpadMKoB PYHKIMHI, HCIOJIB30BaTh
rpaduKy JUIs U3y4eHHsI ITPOLIECCOB U 3aBUCUMOCTEH, MPU PEIIeHUH 3a/1a4
U3 JIpYTUX y4eOHBIX MPEAMETOB U 33Jau U3 pPeasIbHOM J)KU3HU;  BBIPAXKaTh
¢dopMynaMu 3aBHCHMOCTH MEXIY BEIWYMHAMU;




WCIOJIb30BaTh CBOWCTBA U Tpapuku (YHKIMN A pElIeHUs YpaBHEHHIA,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMH; H300pakaTb Ha KOOPIMHATHOM
IIJIOCKOCTH MHOKECTBA PELLICHUI YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJauyd PAa3HbBIX TUIOB (B TOM YHCJIE Ha
MIPOLIEHTHI, JOJM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JacTU YIpPaBJICHUS JUYHBIMU U CEMEUHBIMU
(uHAHCAMH); COCTaBISTh BBIPAKEHMS, YPaBHEHHWsS, HEPAaBEHCTBA U UX
CHUCTEMBI IO YCIIOBHIO 3aJa4d, MCCIEAOBATH IIOJIyYEHHOC pELICHUE U
OLICHMBATh IPaBJOINOJ00HOCTh PE3Y/IbTATOB; YMEHHUE MOJEIUPOBATH
peanbHbIE CUTyallMM HAa S3bBIKE MAaTEMAaTHUKH; COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEN0BATh
IIOCTPOEHHBIE  MOJIEJIM C  HCIHOJB30BAHMEM  ammapara  anreopsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATHAMU: CpeHee apupMeTHdyecKoe, MeauaHa,
HauOoJblllee U HaUMEHbIIIee 3HAYEHUS], pa3Max, JAUCIEPCHs], CTaHIApTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE HU3BJI€KaTh, UHTEPIPETUPOBATH
nH(popMalnio, MPEeACTAaBICHHYIO B Ta0NMIIaX, HA AWarpaMMax, rpaukax,
OTpaX<arollyl0 CBOWCTBA pealbHbIX MPOIIECCOB U SIBICHUM; MPEICTABIATH
MHOOpMALMIO C [OMOIIbIO TabaMIl MW  JUarpaMM; HCCleI0BaTh
CTaTHUCTUYECKUE JIlaHHBIE, B TOM 4YHUCJIE€ C MPUMEHEHHEM TIpapuuecKuX
METOJIOB U JIEKTPOHHBIX CPEICTB; Ipa)MueCKH UCCIIE0BATE COBMECTHBIE
HaOJII0/IEHUS C TOMOIIIBIO TUarpaMM pacCeUBaHUs U JMHEHHON perpeccuu

YMeHue omnepupoBaTh TNOHSATUSMH: CIy4aWHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIYHCISATH
BEPOSATHOCTh C HCIIOJIb30BAaHHEM TpaUUecKux METOJIOB; MPHUMEHATh
(GOopMyIBI CIIOKECHUST W YMHOXKCHHUS BEPOSITHOCTEH, (HOpMYITy MOJIHOU
BeposATHOCTH, popmyny beprymin, koMOuHaTopHBIE (aKThl U (HOPMYJIBI;
OIICHUBATh BEPOSITHOCTU pPEabHBIX COOBITHH; YMEHHE OIEPHPOBATH
MOHATUSAMH:  CIIydailHas BEJIIMYHMHA, pPACIpPEICICHHE BEPOSITHOCTEH,
MaTeMaTU4eCKOE OKUIAHWE, JUCIEPCUST M CTAaHAApPTHOE OTKIOHCHHE
CIIyYallHOH  BEJNIMYMHBL, (QYHKIUH  paclpelesiecHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAaJIBHOTO PACHPEICIICHHIA; YMEHHE
WCIIOJIb30BaTh CBOMCTBA M3YUCHHBIX PACIPEICICHUN ISl PEIICHUs 3a/1a4;
3HAaKOMCTBO C MOHSATUSIMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BEIOOPOYHBIX
WCCIIIOBAaHUI; YMCHUE TPUBOIUTD TPUMEPHI IIPOSIBIICHHSI 3aKOHA OOJIBIITNX
qrcel B MPUPOJHBIX M OOLICCTBEHHBIX SIBIICHUSIX; YMEHHE OINEPUPOBATH
MOHATHSAMH: COYETaHWEe, T[EePECTaHOBKa, YHCIO COYETaHWH, YHCIIO
nepecTaHoBoK; OMHOM HbBIOTOHA; yMeHHWE TPUMEHSTh KOMOMHATOPHBIE
(bakThl U pacCyKIeHHsS JUIsl pElIeHUs 3aaad; OIICHUBATh BEPOSTHOCTH
pealbHBIX  COOBITHIf;  COCTAaBIATH  BEPOSITHOCTHYIO  MOJAETb U
HWHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTaT

YMmenue OICpHUpPOBATH IOHATHUAMMU: TOYKa, npsamas, IIJIOCKOCTB,
IpOCTPaHCTBO, OTPEC30K, JIYyd, BCIIMUWHA YTIJIa, IUIOCKHH yroi, IIByrpaHHBIﬁ




yroJjl, TPEXI'PAaHHBIN yroJl, CKPEIMBAIOLIUECS MIPSMBIE, NAPAIIEIBHOCTD U
NEPIEHIUKYIIIPHOCTD IPSIMBIX U IJIOCKOCTEH, YTOJI MEXAY IPSMBIMHU, YTOJI
MEKy IIPSIMOM U INIOCKOCTBIO, YIOJI MEKy IUIOCKOCTSIMH, PaCCTOSTHUE OT
TOYKHU /10 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMH, PACCTOSIHUE MEKIY
IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BAaTh IIPUM PEUICHUHU 3a7a4 W3Y4YCHHBIC
(baxkThl U TEOpPEMBI IJIAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB
OKPYXKAIOLIEr0 MHpPA; CTPOUTh MATEMAaTHYECKHME MOJEIU C IOMOLIBIO
F€OMETPUYECKUX IOHATUM M BEJIMYMH, PEIIATh CBSI3aHHBIE C HHUMH
MIPAaKTUYECKHE 3a0a9U

10

YMeHne omepupoBaTh MOHATUSAMH: IUIOMAAb (GUTypel, 00beM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOTOI'PAaHHUK, CCUCHUC MHOI'OI'paHHUKA,
KyO, TMapajuielienumes, Ipu3Ma, nupamuia, (urypa W TMOBEPXHOCTH
BpallleHus, IWINHAP, KOHYC, Imap, cdepa, miomanas cdepsl, IUIOMaab
MOBEPXHOCTH MHUpaMUAbl, NPU3MBI, KOHYCa, IWJIMHIApA, 00beM Kyoa,
NIPSIMOYTOJIBHOTO  [apajuleienuiiea, MUPaMUabl, [IPU3MBIL, LUIHHJpPA,
KOHyca, Imapa, pa3BepTKa IMOBEPXHOCTH, CEYCHHsS KOHyca W IWJIMHJpA,
napajyieIbHbIle OCH WJIM OCHOBAaHHWIO, CEUYCHHE IIapa, IUIOCKOCTH,
Kacaromasicsi cgepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEYeHHUE
MHOTOTpaHHUKa, M300pa’kaTh MHOTOTPAHHUKH, (UTYpPHl U MOBEPXHOCTH
Bpali€HUA, UX CCUCHHUA, B TOM YHCJIC C ITIOMOINBIO 3JICKTPOHHBIX CPCICTB,
YMEHHE TPUMEHSTh CBOMCTBA T'€OMETPHUYECKUX (UTYpP, CAMOCTOSATEIIHHO
(bopMyIHpOBaTh ONpEACTICHHUS U3y9aeMbIX (HUTYp, BBIJIBUTATh TUTIOTE3BI O
CBOWMCTBAaX M MpH3HAKAX TEOMETPHUECKUX (UTYp, OOOCHOBBIBATH WIIH
OTpOBEpraTh HWX; YMEHHE TPOBOJIUTH KiIacCHPUKAIHMIO (GUTYp 110
pa3IMYHBIM TPU3HAKaM, BBITIOJIHATE HEOOXOJAWMBIC OTOJHUTEIBHBIC
MOCTPOCHUS

11

YMeHHne omnepupoBaTh HOHSATHSIMH: JIBIDKCHHE B IPOCTPAHCTBE,
napajuieNIbHbI TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3oBaHue mMoa00us, MOA0O0HBIE (HUTYypHI; yMEHHE
pacro3HaBaTh paBHBIC W IMOJ0OHBIC (UTYpHl, B TOM YHCJEC B IPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BaTh N'€OMETPUIECKHE OTHOUICHHUS TIPH
peIlICHUH 3alla4; HaXOJUTh T€OMETPUYECCKHE BEIWYHMHBI (IUIMHA, YroJ,
TUTOIIA]h, 00BEM) ITPH PEIICHUY 33124 U3 APYrUX YYCOHBIX MPEJIMETOB U U3
peabHOM KU3HU, YMCHHUE BBIYUCIISITh TCOMETPUICCKUE BEITMYMHBI (JUTMHA,
yroJi, IIONab, 00beM, IJIONIAb MTOBEPXHOCTH), MCIIOIb3Ys H3y4YCHHBIC
GbopMyIBI U METOJbI, B TOM YHUCIIC: IUIOIAAb MOBEPXHOCTH MHPAMHMIBI,
NpuU3Mbl, KOHyca, IIMIMHApa, IUlomans chepsl; 00beM  Kyoa,
MPSMOYTOJIBHOTO ~ MapajjieNienuneaa, MUPaMUIbl, TPU3MBL, [WIHHIPA,
KOHYyca, I1apa; yMEHUEe HaXOAUTh OTHOIIEHHE 00bEMOB TIOJIOOHBIX QUTYD

12

YmMmenue ONCpHUPOBATh MOHATHUAMU: NPAMOYIOJIbHAA CUCTEMa KOOPAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCKTOpA, CyMMa BCKTOPOB,
MNPOU3BCACHUEC BCKTOPA Ha YHUCIO, PA3JIOKCHUC BCKTOpa II0 6a31z10y,
CKaJIIpHOC TMPOU3BCACHUC, BCKTOPHOC TIPOU3ZBCACHUC, YIroJ MCKAY
BCKTOpaMH; YMCHUC HCIIOJIb30BAaTh BCKTOpHBIfI )41 KOOpI[I/IHaTHHﬁ METO




U pCHICHHA T'COMCTPUYICCKHUX 3a1aY 1 3aJia4 APYyrux y‘I€6HBIX npeamMeTOB

13 YMeHue BeIOUPATh MOAXOISIINN METO JUTSl PEHICHUS 33aJaui; TOHUMaHHe
3HAYUMOCTH MAaTEMaTHKUd B M3YyYEHMM IPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHHWM; YMEHUE pAaCIO3HABaTh IIPOSIBIICHUE 3aKOHOB
MAaTE€MAaTHKU B UCKYCCTBE, YMEHHE IPUBOJIUTH IPUMEPBI MATEMATHYECKUX
OTKPBITHHA POCCUICKON U MUPOBOW MAaT€MAaTHYECKOW HAYKH

Tabmuma 11.5

[lepeuens anemMeHTOB coziepkanus, nposepsieMbix Ha EI'D
110 MaTeMaTUKe

Kon [IpoBepsieMblil 3JIEMEHT COIEpKaHUS
1 Yucna v BEIYUCIICHUS
1.1 Harypanbsublie u neneie uncia. [[pu3Haky JeIMMOCTH LHEbIX YUCeN
1.2 Pannonanbubie yucna. OOBIKHOBEHHbIE M JAECATUYHBIE APOOU, MPOLIEHTHI,

OECKOHEYHBIE MTEPHUOMUECKHIE TPOOH

1.3 ApubmMerndeckuit KOpPEHb HaTypaJIbHOU CTEIEHHU. HevictBus c
apu(MeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU

14 Crenenb ¢ menbiM mokazaresieM. CTENeHb C pPalMOHAIBHBIM IOKAa3aTeNIeM.
CBoOMCTBA CTENIEHU

1.5 CuHyC, KOCHHYC U TaHI€HC YMCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucina. JlecaTuuHble U HATYpaJbHbIE JOrapuMbl

1.7 JlefictBuTenbHble 4ucaa. ApupMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
yucnamu. [IpuOnikeHHble BBIUMCICHUSA, IMpaBWiia OKPYIJICHUS, MPUKUIKA U
OIICHKA Pe3yJIbTaTa BbIUMCICHHM

1.8 [IpeoOpazoBaHue BbIpaKCHHIMA
1.9 KommnuekcHeie uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-pallMOHANIBHBIE YPAaBHEHHUS
2.2 HppanmnonanbHble ypaBHEHUS
23 TpuroHomerpudecKkue ypaBHEHUs

24 IToka3zaTenpHbIe U JJOrapu(pMUUECKHe YpaBHEHUS




2.5 Lenpie 1 TpoOHO-paIMOHATBHEIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [TokazarenbHbIC U JoTapuPMUIECKHUE HEPABEHCTBA

2.8 TpuroHomeTpru4ecKue HeEpaBEHCTBA

29 CucreMbl ¥ COBOKYTHOCTH YpaBHEHUI U HEPABEHCTB

2.10 | YpaBHeHUs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Martpuiia cucteMbl TUHEHHBIX ypaBHeHUN. OnpeaenuTesb MaTpULlbl

3 OyHKUMU U TpadUKu

3.1 OyHKkuus, cnocoObl 3aganus GyHkuuu. I'papuk dyHknuu. B3aumHo oOpaTHbie
¢yukuun. YetHsle v HedeTHbIE QyHKUMU. [leproanueckue pyHKIMM

32 Ob6nacTh ompeneneHuss U MHOXKECTBO 3HaueHMH QyHkuunu. Hymum dynkuun.
[IpomexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIMH.
Makcumymbl 1 MUHUMYMBI (pyHKIuu. HanGospliee M HauMmeHblllee 3HAUYECHHE
(YHKIIMY Ha TPOMEKYTKE

3.3 CrenenHas GyHKIMS ¢ HaTypaJdbHBIM U IIEJIBIM ToKaszateneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa U TpapuK KOPHS N-Oi CTENIEHU

34 Tpuronomerpudeckue GyHKIINU, ©X CBOUCTBA U TpadUKH

35 [Toka3zarenpHas u orapudmudeckas GyHKIIMH, UX CBOMCTBA U rpaduKu

3.6 Toukn paspeiBa. AcumntoThl TpadukoB (ynkmmit. CpoiicTBa (GYHKIUH,
HEMpPEepHIBHBIX HA OTPE3KE

3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a4aHUs IOCIEA0BATEILHOCTEN

3.8 ApubdmMerndeckass © TeoMeTpuueckas mporpeccud. Dopmyna  CIOXKHBIX
MIPOIIEHTOB

4 Havana marematnyeckoro aHanmsa

4.1 [IpousBonnas ¢pynkuuu. [IpouzBogHbIe 37IeMEHTAPHBIX (PYHKIUI

4.2 [IpuMeHeHre NPOU3BOAHON K MCCIEIOBAHUIO (DYHKIMH Ha MOHOTOHHOCTb H
sKcTpeMyMbl. HaxosaeHne HanbobIIero 1 HAaMMEHbLIero 3Ha4eHus (PyHKIMK Ha
OTpe3Ke

4.3 IlepBooOpa3nas. MuTerpan

MHoecTBa U JIOTHKA




5.1 MHuoxecTBo, onepaiuu Haj MHOxkecTBaMHu. [luarpammel Diinepa - Benna

5.2 Jloruka
6 BeposTHOCTb U cTaTucTHKa
6.1 OnucarenbHas CTAaTUCTHKA

6.2 BepostHocTh

6.3 Kombunaroprka

7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBI€ M TUIOCKOCTH B ITPOCTPAHCTBE

7.3 MHororpaHHuKH

7.4 Tena v MOBEPXHOCTH BpallleHUS

7.5 Koopaunats! 1 BEKTOPBI

Bo3moxHa KOppekTHpOBKa OOIIEro YMCIa 4YacoB, PEKOMEHJIOBAHHBIX [UISI HM3yYECHHS
npeaMeTa, ¢ y4eTOM MHAMBHUIYaJIbHOTO MOJIX0a 00pa30BaTeNIbHBIX OpraHu3aluil K yriryOJeHHOMY
W3YYEHHUIO MAaTeMaTUKH, B paMKax COONIOJIEHUS TUTHEHUYECKUX HOPMATHBOB K HEIENbHOM
o0OpasoBaTelIbHON Harpyske.";

Bo3moxHa KoppeKkTHpoBKa 00LIEro Yrclia 4acoB, peKOMEHA0BAHHBIX JIsl U3yUEHUsl y1eOHOTO
Kypca, C y4eTOM HHAMBHAYAJIBHOTO IOAXO0Jia 00pa30BaTENbHBIX OpPraHU3alMil K YriyOJeHHOMY
M3YYEHHIO aireOpbl U Havyajl MaTeMaTHYeCKOTo aHajiu3a, B paMKax COOJIOJCHHS] TMTMEHUYECKUX
HOPMaTHBOB K HEJIEIbHOW 00pa3oBaTeILHON Harpy3ke.";

. Conepxanue ooyuenus B 10 kiacce.

I'pad, cBs3ublii rpad, mytu B rpade: mukiabl ¥ nenu. CreneHb (BaJeHTHOCTh) BEPIIMHBIL.
I'padsr Ha IockocTH. [lepeBbs.

CnyuvaiiHple SKCHEPUMEHTHI (OMBITBI) M CHy4ailHble COOBITHUSA. DJEMEHTapHbIe COOBITHS
(ucxonpl). BeposiTHOCTH ciiy4aiiHOTO COOBITHS. bBnM30CcTh 4YacTOTBI M BEPOSTHOCTU COOBITHIA.
CrnyyaitHble OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepauuu HaJ COOBITHAMU: IepecedeHue, OObeIUHEHHE, MPOTUBOIOJIOKHBIE COOBITHSL.
Huarpammsl Diinepa. @opmMyiia CI0KEHHS BEPOATHOCTEN.

VYcnoBHas BEPOATHOCTb. YMHOXKEHUE BEPOSATHOCTEW. JlepeBO CIlydallHOIO JKCIEPUMEHTA.
®opmyna nonHoit BepositHocTH. Dopmyna baiieca. HezaBucumbie coObITHS.



bunapHbplil ciyyaiiHbli ONBIT (MCHBITAaHUE), yclleX M Heynada. HeszaBucuMble HCHBITAHUS.
Cepusi HE3aBHCHUMBIX HCHBITAHUN 10 mepBoro ycmexa. IlepectanoBku u Qakropuan. Ywuciao
coueranuil. Tpeyronpuuk [lackans. @opmyna Ounoma HeroToHa.

Cepust He3aBUCUMBIX UcTibITaHUN bepHymu. CitydaiiHbIi BBIOOp U3 KOHEYHOW COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pactipeenenue BepositHocTel. Jluarpamma pacrnpeaenenus. Onepanuu
HaJl CIy4YalHbIMU BeIWYMHaMH. buHapHas cinydaliHas BeqnuuHA. [[puMepsl pacnpeneneHuii, B TOM
YlCJie TEOMETPUUYECKOE U OMHOMUAIBHOE.

CoBmecTHOE pacipeieiieHUE IBYX CIy4alHbIX BenuuH. HezaBucumble cilydailHble BETUYUHBI.

Maremaruueckoe oxuJaHue ciydaiiHoi BennuuHbl (pactpenenenus). [Ipumepsl npumeHeHUs
MaTeMaTHYeCKOTO OXHUJaHUs (CTpaxoBaHHUE, JoTepes). MareMmaruueckoe OXKHJIaHhe OWHaApHOU
CIIy4aiiHOM BENMYMHBI. MaTeMaTH4ecKoe O’KHUIaHNE CYMMBI CITy4allHbIX BEJIMYMH. MaremaTudeckoe
0’KHMJIaHUE TEOMETPUUECKOTO 1 OMHOMHUATILHOTO PaCIIpeAeICHUM.

Jlucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHUE CITydailHOW BelnuuHbI (pactupenenenus). Jucnepcus
OMHapHOU ciyyaitHOM Benmn4yuHbl. MaTteMaTnyeckoe OKUJaHue MPOU3BEICHUS U TUCTIEPCHUS CYMMBbI
HE3aBHCHMBIX Cy4alHbIX Benu4uH. Jlucmepcus M CcTaHJapTHOE OTKJIOHEHHE OMHOMHAIBHOIO
pacnpenenenus. Jlucnepcus u cTaHAapTHOE OTKJIOHEHUE T€OMETPUUYECKOTO pacipeaesieHus.";

. s mpoBeeHUsT €MHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o maTtemaTtuke (maiee - EI'D mo
MaTeMaTHKe) HUCIONb3yeTcsl MepedyeHb (KOAU(PHUKATOp) MPOBEpSIEMBbIX TPEOOBaHMM K pe3yibTaTaM
OCBOEHMs OCHOBHOM 00pa3oBaTeNbHON MPOTrpaMMbl CPEAHEro OOLIero 00pa3oBaHMs M AJIEMEHTOB
COJIEpPIKaHMSI.

Tabmuma 12
[Iposepsiembie Ha EI'D o maTemaTuke TpeOOoBaHUS
K pe3yJbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMBbl
cpenHero oOmiero oopasoBaHus
Kon [IpoBepsiembie TpeOOBaHUS K PEAMETHBIM PE3yIbTaTaM OCBOCHUS

MIPOBEPSIEMOTO | OCHOBHOM 00pa30oBaTeIbHOMN MPOrPaMMBbI CPEIHET0 00IIEro 00pa3oBaHus
TpeOOBaHUS

1 Bnagenue MeromaMu J0Ka3aTeNbCTB, AITOPUTMAMM pEIICHHS 3aj1ady;
yMeHue QOopMyIHpOBaTH U ONEPUPOBATH TMOHATHSAMHU: OIpeAeTIcHHE,
akcuoma, Teopema, CJEACTBHE, CBOWCTBO, MPH3HAK, JJ0Ka3aTelbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHHE (HOPMYIUPOBATH
oOpaTHO€ ¥ TPOTUBOMOJIOXKHOE YTBEP)KIEHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHL, HMCHOJIb30BaTh METOJl MaTEeMaTUYECKOM HWHAYKIIHH;
MPOBOJIUTH JOKA3aTeIbHbIE PACCYXACHUS MPU PELICHUH 3aa4, OLICHUBAaTh
JIOTUYECKYI0  IPaBUJIBHOCTh  PAcCCyKIEHUH; YMEHHUE OIEpPUpPOBATH
MOHATUSMH: MHOXECTBO, MOJAMHOYKECTBO, ONEpaliy HaJl MHOXKECTBaMU;
YMEHUE UCTOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar 1yl ONUcaHus
peanbHBIX MPOLIECCOB U SIBIICHUN M MPU PELICHUU 33]1a4, B TOM




qHcie U3 APYTUX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH NOHSATUSIMHU:
rpad, cBs3HBIM rpad, 1epeBo, MUK, rpad Ha IUIOCKOCTH, YMEHUE 33aBaTh
U OIHKCHIBATh Tpadbl Pa3IMYHBIMHU CHIOCOOAMU; HCIOJIB30BaTh I'padbl MpH
peleHnn 3a1a4

YMeHue onepupoBaTh NOHSTUSIMU: HATYpaJbHOE YHUCIIO, LEI0€ YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTejeM, KOPeHb HATypalbHOW CTETICHH, CTENEHb C
palMOHAIBHBIM TOKA3aTeIeM, CTENCHb C JACUCTBUTEIBHBIM MOKa3aTeIIEM,
JgorapuM UHWCIIA, CHHYC, KOCHHYC W TAHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTAaTOK M0 MOMYJIIO, pPalMOHAIBHOE YHCIO, HPPALUOHAIBHOE YHCIIO,
MHOXECTBA HATYPAJIbHBIX, IEJIbIX, PAIMOHAIBHBIX, JACHUCTBUTEIBHBIX
YHUCEJ; YMEHHUE MCIIOJIh30BaTh MPU3HAKH JCITUMOCTH, HAMMEHBIINI 00N
JIEIUTEIb M HAaUMEHbIIIee 00111ee KpaTHOe, anroput™ EBkinaa npu pemeHnn
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMH MMO3UIIHOHHBIMUA CUCTEMAMHM CUUCIICHUS;
YMEHUE BBITIOJIHITH BHIYUCIICHUE 3HAYCHUH 1 TpeoOpa30BaHMs BEIPAKESHUN
CO CTENEHSAMH M Jorapudmamu, rnpeodpa3oBaHus APOOHO-PALMOHATIBHBIX
BBIPQKEHUI; YMEHHE OINEePUpPOBATh TMOHATUIMH: TIOCIEI0BATEIHLHOCTD,
apudMeTHyYecKas MPOTPECCHs, TEOMETPUUECKasl Mporpeccusi, 6ECKOHEUHO
yObIBaroliasi  TreoMeTpuueckas  Mporpeccusi;  yMEHHE  3aJaBaTh
MOCJIEI0BATEIILHOCTH, B TOM YHCJIE C TTOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;
yMEHHE ONEPUPOBATH TOHITHSAMU: KOMILUIEKCHOE YHCIIO, COMPSUKCHHBIC
KOMIIJIEKCHBIE YHCJIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4Hcia, gopma
3alMMcHU KOMIUIEKCHBIX 4ucel (reoMeTpuyeckas, TPUTOHOMETpUYecKas M
anreOpandeckas); yMeTh MPOW3BOJUTH apU(PMETHUECKHE JIEHCTBHS C
KOMIUJIEKCHBIMM ~ YHCJIaMH;  TPUBOJUTH  MPUMEPHI  HCIOJIb30BAHUS
KOMILJIEKCHBIX YHUCEN; ONEPUpPOBATh MOHATUAMH: MaTtpuna 2 X 2 u 3 x 3,
OTIpEeeNIUTENb MaTPUILIbl, TEOMETPUUECKHUI CMBICI OTPEAEeTUTENS

VYmenune OIICpHUPOBATH IIOHATUAMMU: PANHOHAIIBHBIC, HPPALMOHAIBHEIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/ILIeCKI/Ie, TPUTOHOMETPHUYCCKUEC
YpaBHCHHA U HCPABCHCTBA, UX CUCTEMBI; YMCHUEC OIICPHUPOBATH IIOHATUAMMU:
TOXKACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUE, HCPABCHCTBO,
CHUCTCMa ypaBHCHI/Iﬁ H  HCPABCHCTB, PAaBHOCHIIbBHOCTb ypaBHeHHﬁ,
HEPABCHCTB U CUCTEM; YMCHHC PCIIATh YPABHCHU S, HCPABCHCTBA U CUCTCMbIL
C IOMOLIBIO PA3JIMYHBIX HNPUEMOB; PCIIATh YPABHCHUS, HCPABCHCTBA U
CHUCTCMBI C ITAapaMETpPOM; IPUMCHATH YPAaBHCHHU A, HCPABCHCTBA, UX CUCTCMbI
J1 pCIICHUA MATCMATHYCCKHUX 3ada4d M 3aJa4d M3 pPa3IMYHbIX obnacreit
HAaYKHU U peaHbHOﬁ JKU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (YHKIMSA, YETHOCTh (YHKIUH,
NEPUOANYHOCTh (PYHKIIMM, OTPAaHUYEHHOCTb (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIMM, HauOoJblllee U HaUMEHbIIee 3HauYCHHs
(GyHKIMU Ha MPOMEXKYTKE, HempepbIiBHAs (DYHKLHSA, aCHMOTOTHI rpaduka
¢GyHKIMU, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIMH, T€OMETPHUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, TMepBOOOpa3Has, ONpeIeTICHHBbIH
UHTErpaj; YMEHHE HaXOJUTh AaCUMITOTHl rpaduka (QYHKIUH; YMEHHE




BBIUUCIIATH IPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3HUIINU
(GyHKIMH, HAXOIUTh YPaBHEHUE KacaTeNIbHOU K rpaduKy (QYHKIIUN; yMEHUE
HAXOJUTh MPOU3BOJHBIC AIIEMEHTAPHBIX (YHKLINN; YMEHHUE HCIIOJIb30BaTh
MPOU3BOIHYIO JJIsl WCCIEAOBaHUS (DYHKUMH, HAaXOAWUTh HaWOOJBLINE U
HAaUMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH TpadUKH MHOTOUIECHOB C
WCTIOJ30BAHMEM  amlapara MaTeMaTH4YeCKOTO aHaju3a; HPUMEHSThH
MPOU3BOIHYIO JUISI HAXOXKACHUS HAMITYUIIEro PElICHUS B MPUKIATHBIX, B
TOM YHCJIE COIATBHO-I)KOHOMHYECKHX U (PU3MUECKUX 3a7adax; HaXOIUTh
VIO U 00BEeMBI (GUTYp C TIOMOIIBIO HHTErpalia; MPUBOJUTH IPUMEPEI
MaTeMaTHYEeCKOTO MOJCIMPOBAHUS C IOMOIIBIO TU(PepeHIIHATHHBIX
YpaBHEHUU

YMeHue onepupoBaTh NOHATUAMU: TpapuK QYHKIMH, OOpaTHas (yHKIMS,
KOMIIO3ULMs (YHKUMN, JHUHEWHas (QYHKUWS, KBajapaTuyHas (QYHKIMS,
panyoHanbHas (yHKIUSA, CcTeneHHass (QYHKIUS, TPUTOHOMETPUYECKUE
(GyHKIMKM, OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMH, MOKazareiabHas U
jgorapupmuueckas QYHKIMM, YMEHUE CTPOUTh TpaduKu H3YyUECHHBIX
(G yHKIMH, BBIMOIHATH TpeoOpazoBanus rpa@ukoB GyHKIHM, HCIOIb30BaTh
rpaduku sl U3y4eHHsl MPOLIECCOB U 3aBUCUMOCTEH, MU pelIeHnH 3a1a4
U3 JApYyrux y4eOHBbIX MPEAMETOB M 3aJad U3 peasibHOM KU3HU; BbIPAXKaTh
(dhopMynaMu 3aBUCUMOCTH MEX]ly BEIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U
rpadpuku GYHKUMHA JUIsI pelieHus] YpaBHEHMM, HEpaBEHCTB M 3a/1ad C
napameTpamMy; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pellIeHUI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud pPa3HBIX TUIMOB (B TOM YHCIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBWKEHHE, padoTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJOTH, 3aJa4d U3 00JacTU YNpaBleHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTAaBJIATh BBIPAKEHMS, YpaBHEHHUS, HEPAaBEHCTBA U HUX
CHUCTEMBbl IO YCIIOBHUIO 3aJlaud, HCCIEAOBATh IOJIyYEHHOE peIIeHHE U
OIICHUBATh MPaBJOINOJ00HOCTh pE3YyJIbTaTOB; YMEHHE MOJEINPOBAThH
peasibHbIE CUTYyallMd Ha S3bIKE MaTEMAaTHUKH; COCTaBJSATh BBIPAXKECHHUS,
ypaBHEHUs, HEPaBEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
MOCTPOCHHbIE  MOJENIM C  HCIOJb30BAaHMEM  ammapara  aireopsl,
WHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylnbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpeAHee apupMeTHYecKoe, MeauaHa,
HauOoJiblllee U HaMMEHbIIIee 3HAUEHUs], pa3Max, JAUCIEepPCHs], CTaHAapTHOE
OTKJIOHEHHE 4YMCJIOBOTO HaboOpa; yMEHHE M3BIIEKATh, UHTEPIPETUPOBATH
nH(pOpMaINIo, IPEJCTABICHHYI0 B Ta0NuIaX, Ha JuarpaMMax, rpadukax,
OTpaXKarolllyl0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBICHUMN; MPEICTABIIATH
uHGOpMAIMI0O C TOMOMIbIO TabMMIl W  JuarpaMM; HCCIeI0BaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCIIE C TPUMEHEHUEM TIpadUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; IpaMuecKu MCCIIEI0BATh COBMECTHBIE
HaOJI0/IEHUS C MOMOIIIBIO TUarpaMM pacCeUBaHUs U JTMHEWHON perpeccuu

YMeHue omnepupoBaTh IOHATUSAMHU: CIIYYaWHBIM ONBIT U CIy4aiHOe




COOBITHE, BEPOATHOCTh CIYyYalHOTO COOBITHS; yMEHHE BBIYHMCIATH
BEPOATHOCTh C HCIIOJIb30BAaHUEM TpaUyecKuX METOJIOB; IPHUMEHSTH
(GopMyNBI CIOXKEHUS W YMHOXKEHHUS BEpOSTHOCTEH, (HOpMYITy MOJIHON
BepoATHOCTH, Gopmyny beprymin, komOuHaTopHble (PakThl U HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEalbHBIX COOBITHIL; YMEHHE OIEepUpPOBATH
MOHATUSIMH:  CIIydailHas BEIIMYMHA, pPACIpEleSieHHe BEpPOSITHOCTEH,
MaTeMaTH4YeCKOe OXKUAAHUE, JWUCHEPCUS W CTAaHAAPTHOE OTKIOHEHHE
CIIyYaifHOH  BENWYMHBL, (QYHKIUH  paclpelesieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOIO U HOPMAJIBHOTO PACIpENeICHH; yMCHNE
WCIIOJb30BaTh CBOWCTBA M3YUYEHHBIX PACIIpPE/ICICHU IS pelIeHus 3a/1a4;
3HaKOMCTBO C MOHATHUSIMH: 3aKOH OOJIBIINX YUCEI, METOABI BRIOOPOYHBIX
WCCIIeIOBAaHMIT; YMEHUE TPUBOAUTH TPUMEPHI IIPOSIBIICHHSI 3aKOHA OOJIBIITNX
9rcen B MPHUPOJHBIX W OOLIECTBEHHBIX SBIICHHSIX; YMEHHE OIEPHPOBATH
MOHATUSAMH: COYETaHWE, IMEPEeCTAHOBKA, YHCIO COYETAaHHH, YHUCIIO
MepecTaHoBOK; OMHOM HEBIOTOHA; yMEHHE TPUMEHSTh KOMOWHATOPHBIC
GaKkTBl W pacCyXAEHUS JUIS DPEHICHHs 3a/1a4; OIICHUBATh BEPOSTHOCTH
peambHBIX  COOBITHMH;  COCTaBJSITH  BEPOSITHOCTHYIO  MOJENb U
WHTEPIPETUPOBATH MOJTYICHHBIA PE3yIIbTAT

VYMeHme ONCpHUpOBaATH HNOHATUAMU: TOYKa, npsamas, IIJIOCKOCTbD,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYNHA YIJIA, TUIOCKUI yroJj, ABYyrpaHHBIN
YI0JI, TPEXTPaHHBIN YroJl, CKPEIIMBAKOIIUECS MPSIMbIE, MapAJIIEIbHOCTD U
MEPIEHIUKYIAPHOCTD IPSMBIX U IFIOCKOCTEH, yroJl MEK Ly IPSIMBIMH, YTOJI
MEXAY IPSIMOU M TUIOCKOCTBIO, YIOJl MEXAY IIOCKOCTSMH, PACCTOSTHUE OT
TOYKHM JIO0 IUIOCKOCTH, PACCTOSIHUE MEXIY IPSIMBIMHU, PACCTOSHUE MEKIY
IUIOCKOCTSIMU; YMEHHE HCIIOJIB30BATh IIPU PELICHHH 337a4 HM3y4CHHBIE
(bakThl U TEOpPEMbI IIIAHUMETPUHU; YMEHHE OLICHUBATH pa3Mepbl 0OBEKTOB
OKPY)KAIOILIEr0 MHUPA; CTPOUTH MAaTEMATUYECKHUE MOJAEIU C IIOMOIIBIO
FCOMETPUYECKUX IIOHATUM W BEIMYMH, pPEIIAaTh CBSA3aHHBIE C HHUMHU
IIPaKTUYECKHE 3a1a4U

10

YMeHne omnepupoBaTh MOHATHAMH: IUIOMAAL (GHUTYph, 00beM (UTYpHI,
MHOTOTPaHHUK, TPaBUJIbHBI MHOTOTPAHHHUK, CEUYEHHWE MHOTOTPaHHHKA,
KyO, mMapajjienenumnes, Ipu3Ma, nupamuia, (urypa U MOBEPXHOCTb
BpallleHUs], IWIMHIpP, KOHYyC, miap, cdepa, miomanb cdepsl, MIomaib
MOBEPXHOCTU MUPAMUJbI, MPU3MBI, KOHYCa, IHIMHIpa, 00BeM Kyoa,
MPSIMOYTOJIBHOTO  MapaljieNienumneaa, MUPaMUAbl, MPU3MBIL, IMIUHAPA,
KOHyca, IIapa, pa3BepTKa MOBEPXHOCTH, CEUYECHUs KOHyca W LWIMHJIpA,
napajuieIbHbIE OCH WM OCHOBAaHMIO, CEYCHHE IIapa, IUIOCKOCTb,
Kacaromasicss chepsl, UWIMHIpA, KOHyca; YMEHHE CTPOUTh CEueHUE
MHOTOTpaHHHUKa, M300pa’kaTh MHOTOTPAHHUKH, (QUTYPHl U MOBEPXHOCTU
BpAIllEHHUs, UX CEYEHHUs, B TOM YHCIIE C TOMOILBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE TPUMEHSTHh CBOMCTBA T€OMETPUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dbopMynupoBaTh onpeAeNneHus U3ydaeMbIx (GUTYp, BBIABUTATh TUIIOTE3BI O
CBOMCTBaX M TMPHU3HAKAX T'E€OMETPHUYECKUX (UTYp, OOOCHOBHIBATH WITU
OTIpOBEpraTh MUX; YyMEHHE TPOBOAUTH Kiaccudukanuioo ¢Guryp 1o




Pa3NIUYHBIM TPU3HAKAM, BBIMOIHATH HEOOXOIMMBIC IOIMOJHUTEIBHBIE
MOCTPOCHUS

11 YMeHue omnepupoBarb IMOHATUSAMM: JBW)KCHHE B  IIPOCTPAHCTBE,
HapaJ]HeHBHBIfI MNEepCeHOC, CUMMCETpPHA Ha IJIOCKOCTU H B IPOCTPAHCTBC,
MOBOPOT, TpeoOpazoBaHWe M0a00Ws, TONOOHBIE (UTYpPBI, YMEHHE
pacro3HaBaTh paBHBIE W IMOJ00HBIE (UTYpHl, B TOM YHCJIE B TPHUPOJE,
HCKYCCTBE, apXUTEKTYypE; HUCMIOJIb30BaTh T€OMETPUUECKUE OTHOIICHUS TIPH
peicHMU 3ada4; HaXOAWUTb I'COMCTPUYCCKHE BCIMYUHBI (I[JII/IHa, yrou,
TUIOIIA/Ib, 00BEM) ITPH PEHICHUH 3324 U3 APYrUX YIEOHBIX MPEAMETOB U U3
peanLHoﬁ KU3HU; YMCHHUEC BBIYUCIIATh TCOMCTPUUCCKUC BCIMYHNHBI (IIJ'H/IHa,
yroJj, Mmiou@aab, 00beM, MIOMaab HOBEPXHOCTH), UCHOJb3Yys U3yYEHHbIE
(1)0pMy.]'IBI U MCTOJbI, B TOM 4YHUCJIC: IUIOAAb NOBCPXHOCTU IMUPAMUIBI,
NpU3Mbl, KOHYyCa, IIWIMHApA, IUomans cdepsl; 00beM  Kyoa,
NPSAMOYTOJILHOTO MapajulelIeNuIie]a, NUPAMUAbLI, NPU3MBI, LUIUHIPA,
KOHYCa, I11apa; yMEHUE HAXOUTh OTHOIIIEHHE 00BEMOB MOJIOOHBIX (PHUTYp

12 YMeHne onepupoBaTh HNOHATHSAMU: MPSMOYIOJIbHASL CHCTEMa KOOPJMHAT,
BEKTOpP, KOOPJIMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,
IIPOU3BEJICHUE BEKTOpa Ha 4HUCIO, pa3loKEHUE BEKTOpa Mo Oasucy,
CKaJSIPHOE TPOU3BEACHHE, BEKTOPHOE IIPOU3BEICHHUE, YroJl MEXKIY
BEKTOPAMH; YMEHHUE UCIIOIb30BATh BEKTOPHBIN U KOOPAVMHATHBIA METOT IS
peLeHus FeOMeTPUUECKUX 3a1a4 U 3a7a4 IPYTUX y4eOHbIX IPEIMETOB

13 YMeHue BeIOMpATh MOAXOIAMIANA METOT ISl PEIICHUS 3a1a4d; TOHUMaHUe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYCHHHM TPUPOJHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHMI; yMEHHE pacro3HaBaTh MPOSIBICHHE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHUE NMPUBOAUTH MPUMEPHI MaTEMAaTHUECKUX
OTKPBITUHA POCCUHMCKON U MUPOBOM MaTEeMaTUUECKON HAYKH

Tabmuma 12.1

[Tepeuenn 351eMeHTOB coAepKaHus, TpoBepsieMbix HAa EI'D
[0 MaTeMaTuKe

Kon [IpoBepsieMblil 3JIEMEHT COIEpPIKaHuUs
1 Yucna ¥ BEIYUCICHHS
1.1 HatypanbHbie u niensie uncna. [Ipu3naku AeTuMOCTH TENbIX YHCeT
1.2 Panmonanbueie ymncna. OOBIKHOBEHHbIE M JAECATUYHBIC APOOH, MPOLIEHTHI,

0eCKOHEUHbIEe IEPUOIUIECKUE IPOOH

1.3 Apudpmernyeckuit KOpEHb HaTypaJbHOU CTEIEHH. HenicTBus c
apu(pMETHYECKUMH KOPHAMHU HATypaJbHOU CTETIEHU

14 Cremnenp ¢ OCJIBbIM II0KA3aTCJICM. CreneHp ¢ palOHAJIBHBIM IIOKAa3aTCJICM.




CBoOJiCTBA CTEIEHN

1.5 CuHyC, KOCMHYC M TaHI€HC YUCJIOBOTO aprymMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTH4HbIC M HATYpAIbHBIE JOTapU()MBI
1.7 JleiicTBuTenpHbple uynciaa. ApupMeTHUYECKHE OIepaluu C JACWCTBUTEIbHBIMU
yrcnamu. [IpuOnmKeHHbIE BBIYMCICHUS, TPABWIA OKPYIJICHUS, TPUKUAKA |
OLICHKA PE3yJIbTaTa BHIYUCICHUI
1.8 [IpeobpazoBanue BeIpaKeHUIA
1.9 KomruiekcHeie uncna
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 enble 1 1poOGHO-paLIMOHAIBHBIE YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
23 Tpuronomerprdeckue ypaBHEHH
24 [TokazarenbHble U ToTapuPMUUECKUE YPAaBHEHUS
2.5 ensie u 1poOHO-parMOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazaTenbHbIC U JOTapUPMUUECKUE HEPABECHCTBA
2.8 TpuroHomeTpuyeckre HEpaBeHCTBA
29 CucreMbl 1 COBOKYITHOCTH YPaBHEHUHN U HEPABEHCTB
2.10 | YpaBHEHMS, HEpABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cuctemMsbl TMHEHHBIX ypaBHEHUI. OnpeaenuTesb MaTpHULIbl
3 OyHkunu u rpaduKu
3.1 Oynkuus, crnocoObl 3aganus ¢yHkuun. I'paduk dynkiuu. B3anmHo oOpaTHbie
¢byukun. YetHole v HedeTHbIE pyHKUIUU. [lepuoanueckue GhyHKIMH
3.2 OO6nacTh ompeneneHuss U MHOXKECTBO 3HaueHWi QyHkuumu. Hymu dyHKIuu.
[IpoMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKLUH.
Makcumymbl 1 MUHUMYMBI (pyHKIIMU. HanGomnbliee M HauMeHbIlee 3HAUYCHUE
(YHKIIMH Ha TPOMEKYTKE
33 CrenenHas GpyHKIHS C HAaTypalbHBIM M IENBIM MOKa3aTeneM. Ee cBoiicTBa u

rpa¢uk. CoiicTBa 1 rpauk KOpHS N-Oi CTETIEHU




34 Tpuronomerpudeckre GyHKIMH, UX CBOWCTBA U rpaduKu
35 [Toxa3zaTtenpHas u norapupmMuueckas GyHKIUHU, UX CBOMCTBA U TpaduKu
3.6 Touku paspbiBa. AcuMnToTel TpadukoB (yHkmmid. CBoOHCTBa  (PYHKIHIA,
HEIPEPBIBHBIX HAa OTPE3KE
3.7 [locnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCIIEI0BATENBHOCTEN
3.8 Apudpmernyeckass W TeoMeTpuueckas mporpeccud. Dopmyna  CIOXKHBIX
IIPOLIEHTOB
4 Hauana marematndeckoro anaimmsa
4.1 [IpousBonnas pynkuuu. [IponszBoaHbIE 371€MEHTAPHBIX (PYHKIUI
4.2 [IpumeHeHre NPOU3BOAHON K HCCIENOBAaHUIO (PYHKUMH Ha MOHOTOHHOCTh U
skcTpeMyMbl. HaxoxkneHne HanOoJIbIIero 1 HauMEHbILIEero 3Ha4eH!s QYHKIIMY Ha
OTpe3Ke
43 [lepBoo6pa3nas. Uuterpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHO3K€eCTBO, ONepalu HaJl MHOKecTBaMu. Jluarpammel Ditniepa - Benna
52 Jloruka
6 BeposTHOCTB U cTaTucTHKa
6.1 OnwucarenbHas CTaTUCTHKA
6.2 BepostHOCT
6.3 KomOunaTopuka
7 I'eomerpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTHU BpalllCHUs
7.5 KoopauHaTsl 1 BEKTOPBI
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