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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa M Hadajga MaTEeMaTHUYECKOTO aHAIN3a»
0a3oBoro ypoBHs s oOywarommxcsi 10 —11 kimaccoB paspaborana Ha ocHOBe DeaepaibHOTO
TOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa CpPEAHEro oOmero ooOpa3oBaHHsA, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHMH, MPEIBABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHIO, U
TpagulMii poccuiickoro oOpa3oBanusi. Peanmuzanmst mnporpamMmbl  00€CHIEUMBACT  OBIIAJCHHE
KJIFOUEBBIMH KOMIIETCHIUSIMH, COCTABIIIONIMMHU OCHOBY JJISI CaMOPA3BHTHS M HETPEPHIBHOTO
00pa3oBaHMs, IEIOCTHOCTh OOIEKYJIbTYPHOTO, JHYHOCTHOTO ¥ TI03HABATEIBHOTO Ppa3BUTHUS
JMYHOCTH O00YYarOIIUXCSl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauaia MaTeMaTH4eCKOTrO aHajau3a» SBJSETCS OJHUM M3 Hauloiee
3HaYMMBIX B MpPOTpamMMe CTapIlei IIKOJbI, MOCKOJNbKY, C OJHOM CTOPOHBI, OH OOECIEeYHBAET
MHCTPYMEHTAJIbHYIO 0a3y JUIsl H3yYEHHsI BCEX €CTECTBEHHO-HAY4YHbIX KYPCOB, a C IPYroif CTOPOHBI,
dbopmupyeT Jorndeckoe M aOCTPAKTHOE MBIIUICHHE YYallUXCs Ha ypPOBHE, HEOOXOIUMOM st
OCBOGHHUS KypcOoB MH(POPMATUKH, OOLIECTBO3HAHUSA, UCTOPUHU, CIIOBECHOCTU. B pamkax gaHHOTO
Kypca YydYaliuecs OBJIQJECBAIOT YHMBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(bopMyIHMpyeT CBOU TOCTUKEHHS B MaTeMaTHUeCKOM (opme.

Kypc anreOpsl n Hadan MareMaTHYECKOIO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JAJIS YCIEIIHOIO
OBJIa/ICHUS 3aKOHAMM (PU3MKH, XUMHUH, OMOJIOTMH, TOHUMAHUS OCHOBHBIX TEHJCHLIUH SKOHOMHKH U
OOIIECTBEHHOH JKM3HH, TI03BOJIIET OPHEHTUPOBATHCSA B COBPEMEHHBIX HU(POBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX B IIOBCEIHEBHOM JKM3HU. B TOXe Bpems OBlaneHue
aOCTPaKTHBIMHA W JIOTUYECKH CTPOTUMH MaTEMAaTHYECKMMH KOHCTPYKIHSMHU pPa3BHBAET yMEHHE
HaXO/IUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UICTUHHOCTh YTBEPXKJIEHUS, UCIOIb30BaTh 00001IEHHE
U KOHKPETU3alHUIo, abCTparupoBaHHWE U aHAIOTUIO, (OPMUPYET KpPEaTUBHOE M KPUTHYECKOE
MbInuieHHe. B xone m3ydeHust anreOpbl M Havyajdl MaTeMaTHYECKOTO aHaIM3a B CTapliel IIKoJe
ydauyecs MOoJy4aloT HOBBIM OIBIT PELICHMs NPUKIAJHBIX 3a[a4, CAaMOCTOSATEIBHOIO IMOCTPOEHUS
MAaT€MaTHYECKUX MOJENEN pealbHbIX CHUTyallud W MHTEPHPETAlUH IIOJYYEHHBIX PEIICHMUI,
3HAKOMSATCA C IPUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJAIOIMMHUCSA MATEMATHYECKUMU OTKPBITUAMU U UX aBTOPAMHM.

Kypc o0nanaer 3HauMTENbHBIM BOCIIUTATEIBHBIM MOTEHIMAJIOM, KOTOPBIM pealu3yercs Kak
yepe3 yueOHbIM Marepuall, COCOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crneuuduky y4deOHOH [esATeNbHOCTH, TpeOyrolel CcaMOCTOSTENbHOCTH, AaKKYpaTHOCTH,
IIPOJIOJKUTENIEHOM KOHIIEHTPAllUy BHUMAHHS U OTBETCTBEHHOCTH 32 IOJIYYEHHBIA PE3YJIbTaT.

B ocHoBe MeTonauku oOydeHus anrebpe M HayajgaM MaTeMaTHYeCKOTO aHalu3a JIEeKUT
NeSITeIbHOCTHBIN MPUHIUI O0yUYEHHUSI.

CrpykTypa Kypca «Aurebpa M Hadyaja MaTeMaTHYECKOI'O aHAIM3a» BKIIIOYAET CIIEAYIOIINE
coJiep)KaTellbHO-MeToAnueckue JMHUU: «Yucna u  BblUMcHeHUs», «DyHKIUU U TpahuKm»,
«YpaBHEHMS U HEPABEHCTBay», «Hadana Maremarndeckoro aHanusa», «MHoKecTBa U JI0THKay». Bee
OCHOBHBIE CO/IEPKATEIBbHO-METOINYECKUE JIMHUN U3Y4alOTCS Ha MPOTSHKEHUH JIBYX JIET 00yUEHHS B
CTapllIel LIKOJIE, ECTECTBEHHO IOIOJHAS APYT Apyra U MOCTEIIEHHO HACBIIAsACh HOBBIMU TEMaMU U
paznenaMu. JlaHHBIM Kypc SBIISIETCS MHTETPATUBHBIM, ITOCKOJIBKY OOBEAUHSIET B cebe collepikaHue
HECKOJIbKUX MaTeMaTHYeCKUX IUCHMIUIMH: anreOpa, TPUTOHOMETpUs, MaTeMAaTUYECKUN aHau3,
Teopust MHOXkecTB M ap. Ilo Mepe Toro kak ywammecs OBJIAZEBAIOT BCE Ooyiee HIMPOKUM
MaTeMaTHYECKUM arflapaTroM, Yy HUX IOCIIeA0BaTeNIbHO (POpMUpPYETCS U COBEPILIEHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJENb PEANbHOW CUTYyallMH, IPUMEHATh 3HaHUS, IOJYyYEHHBIE B Kypce
«Anrebpa M  Hayajga MaTEeMaTHYEeCKOTO  aHaju3a», JUIsl  pEIIeHUs  CaMOCTOSTENbHO
chopMyIMPOBAHHON MaTeMaTHYECKON 3a/1auM, a 3aTeM UHTEPIPETUPOBATh MTOJIYYEHHBIN pe3ynbTar.



CopepxarenbHO-MeTOoIMYecKas: TMHUA «Yucna U BbIUKCICHUS» 3aBepliaeT GopMUPOBAHKE
HABBIKOB HCIIOJIB30BAHMS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HA4aTO B OCHOBHOH mikoie. B
CTapuiel IKoje ocoboe BHHMMaHUE YyaenseTcs (HOPMHUPOBAHHIO MPOYHBIX BBIUMCIUTEIbHBIX
HAaBBIKOB, BKJIFOUAIOUINX B ce0sl MCTIOIB30BAHUE PA3IMUHBIX (POPM 3aMUCH IEHCTBUTEIHHOTO YUCIIA,
YMEHUE PALMOHAIBHO BBINOJIHATH JEUCTBUS C HUMH, JAEJIaTh NPHUKUIKY, OLEHUBATH PE3YJbTAT.
OOyvaromuecss TOTY4YalOT HABBIKK TPHONMKEHHBIX BBIYMCICHUH, BBITIOJHEHUS JEHCTBUH C
YHCllaMU, 3alMCaHHBIMM B CTaHAApTHOW (Qopme, HCIONb30BaHUS MaTeMAaTHUYECKUX KOHCTAHT,
OLICHUBAHUSI YMCIIOBBIX BBIPAKEHUM.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pEATU3yeTCsl HAa MPOTSHXKEHUH BCEro OOy4YyeHHUs B
CTaplieldl IIKOJIe, IOCKOJbKY B KaXKIOM pasleie MporpaMMbl HIPEAYCMOTPEHO pEeLIEHUE
COOTBETCTBYIOIIUX 3anay. OOyyarouiyecsi OBIaJ€BaAOT Pa3IMYHbIMM METOJAaMU PELICHUS LEJbIX,
paloHaIbHBIX, MUPPALMOHAIBHBIX, MOKA3aTENbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKHUX
YpaBHEHUH, HEPABEHCTB M MX cucTeM. [lonydeHHblE yMEHHS HCIIOJIBb3YIOTCS MPU UCCIIEJOBAHUU
GyHKIMI ¢ TMOMOIIBIO MPOU3BOJHON, pEHICHHHM MPUKIATHBIX 3aad U 33/Jad Ha HaXOXJICHUE
HauOONBIINX ¥ HAaUMEHBIINX 3HAUeHUH (QyHKUuU. /laHHas cojep)karenbHas JUHUS BKIIOYAET B
ce0s Takke GOpMUPOBAHME YMEHUM BBIOIHATH pacdy€Thl Mo (opMyliaM, IpeoOpa3oBaHusl LEINbIX,
palMOHAIBHBIX, MPPAIMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BBIPAKCHHM,
COJiepKallMX cTerneHu u Jjorapudmbel. brnaromaps wu3ydeHuro anreOpanyeckoro Marepuana
MIPOUCXOIUT AaJbHEWIIEee Pa3BUTHE AITOPHUTMUYECKOTO W aOCTPAKTHOTO MBINUICHUS YYaIIUXCs,
(GbopMUpPYIOTCS HABBIKM JIEIYKTHBHBIX pacCyKIeHHH, paboThl C CHMBOJBHBIMU (opMamy,
MIPEJCTaBIICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEHl B BUJIE PABEHCTB M HEPaBEHCTB. AnreOpa
npeniaraetT 3¢(eKTUBHbIE UHCTPYMEHTHI AJISl PEIICHUS MPAKTHUUYECKUX U €CTECTBEHHO-HAaY4HBIX
3aJ1a4, HarJIsJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenbHo-MeTOnMYecKass JUHUS «DYHKIMH W Tpa@UKH» TECHO TMeperuieTaeTcs ¢
JOPYTUMHU JMHUSMH Kypca, IOCKOJIbKY B KAKOM-TO CMBbICIIE 3aJIaéT IOCIIEI0BaTEIbHOCTh U3YUEHUS
MaTepuaina. V3yueHue CTENEeHHOW, MOKa3aTeNbHOM, JIOrapu(pMUYECKOM M TPUTOHOMETPHUUECKHX
GyHKIMH, WX CBOWCTB M TpaduKOB, UCIONb30BaHHE (YHKIMWA IJs pElieHHs 3aqad u3 IPYTrux
y4eOHBIX MPEIMETOB U PEATbHOM )KM3HU TECHO CBS3aHO KaK C MATEMaTUYECKUM aHAIM30M, TaK U C
peleHreM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM 0oblIoe BHUMaHUE yIenseTcss (OPMHPOBAHUIO
YMEHHS BbIpaxaTh (HOpPMYITaMH 3aBHCHUMOCTH MEXIY pa3IHMYHbIMH BEITUYMHAMHU, HCCIENO0BATh
MOJIy4eHHbIe (PYHKIIMH, CTPOUTH UX rpa@uku. Marepuan 3Toi cofepxKaTeabHOM JIMHUU HAlEJIeH Ha
pa3BUTUE YMEHUW M HABBIKOB, MO3BOJISIOLIMX BBIPAXATh 3aBUCUMOCTH MEXIY BEIUYMHAMU B
paznmuuyHOil (opme: aHaTUTHYECKOHM, Tpaduueckoil u cioBecHoi. Ero msydenHue crnocoOCTByeT
Pa3sBUTHIO AITOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K OOOOLIEHHWI0O M KOHKPETH3aIUH,
HCIIOJIb30BAHUIO AaHAJIOTHIA.

ConepxarenpHas nuHud «Havana MaremMaTMyeckoro aHaiu3a» IO3BOJISIET CYIIECTBEHHO
paciiipuTh Kpyr Kak MaTeMaTU4YeCKUX, TaK U MPUKIAJAHBIX 3a]ad, JOCTYIHBIX 00yJaromuMcs, Yy
KOTOPBIX TOSIBJIIETCS BO3MOXKHOCTH HMCCIEIOBAaTh M CTPOUTH Tpaduku (PyHKIUH, ONpenensTh UX
HauOOJbIIMEe U HAMMEHbIIUE 3HAUEHUS, BBIUUCIATH IUIOUIaAd QUIYp U OOBEMBI Tell, HaXOAWUTh
CKOPOCTHM M YCKOpeHHs TpoleccoB. JlaHHass copaepxaTenbHasi JMHUSA OTKPHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MaTeMaTHYEeCKMX MOJeNIeldl peajbHbIX CUTyalluid, HaXO0XKJIEHUs
HaWJy4dllero peueHuss B MPUKIATHBIX, B TOM YHUCIE COLMAIbHO-3KOHOMHUYECKHUX, 3aaydax.
3HaKOMCTBO C OCHOBAMHM MAaTE€MaTHYEeCKOr0 aHaliu3a CIOCOOCTBYET pPa3BUTHUIO aOCTPaKTHOTO,
(hopManabHO-TOTHYECKOTO M KPEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHUW pacro3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TEXHMKE W HcKyccTBe. OOywaromuecs Y3HaKOT O
BBIJAIOLIUXCS PE3YJIbTATAX, OJYUCHHBIX B XOJI€ Pa3BUTHS MATEMATUKU KaK HAyKH, U UX aBTOpax.

ConepxarenpHO-MeTOIMYECKAsT JMHUSA «MHOXKecTBa M JIOTMKa» B OCHOBHOM IOCBSIIEHA
2JIEMEHTaM TEOPUU MHOXKECTB. T€OpETHKO-MHO)KECTBEHHBIE NPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJbHOM MaTeMaTUKH U MpeajaraioT Harlosiee YHUBEPCATbHBIN S3bIK, 0ObEIUHSIIONINN BCe
pazziensl MaTEMATUKH U €€ MPUII0KEHHU I, OHU CBS3bIBAIOT pa3Hble MAaTEMAaTUYECKUE NUCLIUILIUHGI B



enuHoe 1enoe. IlosToMy BaXXHO [aTh BO3MOXXHOCTh UIKOJBHUKY ITOHMMATh TEOPETUKO-
MHOX>KECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMATHKM M HCIIOJIB30BATh €ro Ul BBIPAXKCHHUS CBOMX
MBICIIEH.

B kypce «Anrebpa M Hayajsa MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKXe€ OCHOBBI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUSA, KOTOpble IpHU3BaHbl C(HOPMUPOBATH HABBIKM IOCTPOEHUS
MOJIETIEN peaJbHBIX CUTYyallUd, UCCIENOBaHMS ATUX MOJEIEH ¢ NOMOUIbIO ammnapara aiareopsl u
MaTEMaTHUYECKOI0 aHAJIM3a U MHTEPIPETalUH II0JYyYEHHBIX Pe3yIbTaToB. Takue 3aJjaHus BIJICTEHbI
B Ka)XXJIbIM M3 Pa3JesIoB NIPOrpaMMBbl, IIOCKOJIBKY BECh MaTepual Kypca IIUPOKO HUCIOIb3YETCs s
pelIeHns NPUKIaAHbIX 3a1a4. [Ipy pemenun peanpHpIX IPAKTUYECKUX 3aa4 y4alUecs pa3BUBAIOT
HaOJII0AATeNbHOCTh, YMEHHE HaXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOIb30BaTh
aHAJIOTHIO0, 00001IaTh U KOHKPETU3UPOBATH MpoodiiemMy. JlesTensHocTh o (YOPMUPOBAHHIO HABBIKOB
peleHus MPUKJIAAHBIX 337y OpPraHU3yeTcsl B MPOLIECCe M3Y4EHHUs BCeX TeM Kypca «Aunredpa u
HayaJla MaTeMaTU4eCKOro aHaJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM miaHe Ha M3ydyeHUe Kypca ajareOpbl U Hayal MaTeMaTHYeCKOTo aHaiu3a Ha 0a30BOM
ypoBHE OoTBOAMTCS 2 4aca B Henemo B 10 kiacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a aBa
roga o0yuyenus — 170 yacos.

COAEP)XAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucna v BbIYMCICHUA

Panmonanbhbele uyucia. OOBIKHOBEHHBIE M JIECATHUYHBIE IPOOU, MPOLEHTHI, OECKOHEYHbIE
nepuonuveckue  pobu.  ApudpMeTHyecKHe ~ ONepaludd ¢ palMOHAIBHBIMH  YHUCIIAMH,
npeoOpa3oBaHusl YUCIOBBIX BbIpakeHUH. IlpumeHeHue npobeil W NPOLEHTOB Ui pELICHUs
IIPUKJIAHBIX 33/1a4 U3 PA3JIUYHbIX OTPACIICH 3HAHUN U PEAIIbHON KU3HH.

JlelicTBuTenbHble uKcha. PalyoHanpHble M UppalMOHANIbHBIE 4YHCcHa. ApupMeTHyecKue
onepanuu c JeHCTBUTENbHBIMU uuciaamu. [IpubnuxEHHbIE BBIUMCICHUS, MpaBUiIa OKPYIJIEHUS,
IIPUKUIKA U OLEHKA PE3yJIbTaTa BIYMCICHUM.

Crenenp ¢ menbiM mokazarenem. CranpaptHas (opma 3amucu JIeWCTBUTEIHHOTO YHCIIA.
Hcnonb3oBanue noaxosmient GopMbl 3anucu AeUCTBUTEIbHBIX YUCET AJIS PELICHUs TPAKTUYECKUX
3a/1a4 ¥ IPEICTABIICHUS IaHHBIX.

Apudmernueckuil KopeHb HaTypajdbHOU cTeneHu. JlelcTBUs ¢ apupMEeTHUECKUMU KOPHSIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnaecTBa u TOXAECTBEHHbIE MPeoOpa3oBaHUsL.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBI.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Perienue nesbx U ApoOHO-pAIIMOHANBHBIX YPABHEHUH U HEPABEHCTB.

Pemrenne nppanoHanbHBIX YpaBHEHUN U HEPABEHCTB.

Pemennie TpUroHOMETpUUECKUX YPaBHEHU.

[IpuMeHeHne ypaBHEHMI W HEPABEHCTB K PEHICHUI0O MATEMATHYECKMX 3aJad W 3a1ad W3
pa3nUYHbIX 001acTe HAYKU U peaIbHOM KHU3HH.

DyHKIUH U TPaQUKH



OyHK1uA, crocoObl 3ananus Gynkiuu. ['paduk ¢ynkiun. Bzaumuo o6paTabie GyHKITNH.

OO6nacte ompeneneHUs U MHOXKECTBO 3HaueHM ¢ynkumu. Hymu ynkuumu. IpomexyTtku
3HAKOMOCTOSTHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

CrenenHasi QyHKOMS C HATypajdbHBIM M IEJIbIM TOKa3aTeneM. E€ cBoiictBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHsI N-0il CTETICHHU.

TpuroHomeTpudeckass  OKPY)KHOCTh,  OIpPEACICHUE  TPUTOHOMETPUYECKHX  (DYHKIUH
YHCIIOBOTO apryMeHTa.

Hauvana maTeMaTH4ecKoro aHajamn3a

[locnegoBarenbHOCTH,  CcHOCOOBI  3afaHMs  IOcieqoBaTteabHOCTed.  MOHOTOHHBIE
MOCJIEI0BATEIHLHOCTH.

Apudmernueckass W reomeTpuueckas — nporpeccud.  beckoHeuHo — yObIBaromias
reoMmerpuueckas mnporpeccusi. Cymma OeCKOHEUHO YOBIBaIOIIEH T'€OMETPUYECKOM MPOrpecCUu.
@dopmysna CIOXKHBIX HpOLEHTOB. Mcrosib30BaHHE MPOrpeccuu jsl pPELICHUS pealbHbIX 3a1ay
MPUKJIAHOTO XapaKTepa.

MHokecTBa M JTIOTUKA

MHoxecTBO, omnepanuud Haja MHOxkecTBamu. [uarpammsl Oinepa—Benna. I[lpumenenue
TEOPETUKO-MHOXKECTBEHHOI'O ammapara g ONHCAHMS PEAIbHBIX IPOLECCOB M SIBICHUH, IpU
pEIIeHNH 33724 U3 IPYTUX y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CieICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYHCICHUSA

HarypanbsHsle u niensie uncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ panuoHanbHbIM NOKa3aresneM. CBONCTBA CTEIIECHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYpaJIbHBIE JTOrapHUPMBbI.

YpaBHeHHsI M HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIINX JIOTapU(MBI.

[IpeoOpazoBanue BBIPAKEHHIA, COACPIKAIINX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEJIEeM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEeHHUs 1 HEPAaBEHCTBA.

Cucrembl JNHHEWHBIX ypaBHEHMH. PerieHue nNpuKIagHbBIX 3aad C I[OMOIIBIO CHCTEMBbI
JIMHEUHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELICHUIO MaTeMAaTHUYECKUX 3a7a4 U 3a1a4
U3 pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKHU3HH.

DYyHKUMH U TPapuKu

Oyukuus. [lepuonuueckue pyHkuuu. [IpomMexyTk MOHOTOHHOCTH (pyHKUIHH. MakcuMyMbl
¥ MUHUMYMBI QyHKIMM. Hanbomnbiiee 1 HauMeHblee 3HaueHue (QyHKIUU Ha IPOMEXYTKE.

Tpuronomerpruyeckue GyHKINU, UX CBONCTBA U IpapUKH.

[Toka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TpapUKH.

Ucnons3zoBanne rpadmkoB PyHKITAN ISl pEIICHUST YPAaBHEHUHN U JIMHEWHBIX CHCTEM.

Hcnonb3oBanue rpagukoB (YHKIMA Ui MCCIEAOBAaHUS IPOLIECCOB U 3aBHCUMOCTEH,
KOTOpbI€ BOBHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTrUX Y4eOHBIX IPEIMETOB U PeabHOM KU3HU.

Hayana MmaTeMaTH4eCKOro aHaJIM3a

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAIOB /7Sl pELIEHHs] HEPaBEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 Gpu3NIECKUl CMBICI TPOU3BOIHOM.



[Ipon3BogHbIe AneMEHTapHBIX (QyHKIHH. DOpMYyNIBI HAXOXKIACHHUS IMPOU3BOIHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (DYHKIIUH.

[IpuMeHeHne MPOM3BOIHON K WCCIAEAOBAHHUIO (PYHKIIMI HA MOHOTOHHOCTH M IKCTPEMYMBI.
Haxoxaenne HauboIbIIero 1 HAMMEHBIIEro 3HaYeHHs PYHKIIUMU HA OTPE3Ke.

[IpuMeHeHne npou3BOIHOM ISl HAXOXKIACHUS HaWIy4dllero peiieHus B NpUKIaaHbIX 3a/1a4ax,
IS OTIPEJICJIEHUS] CKOPOCTH pOoIiecca, 3alaHHOTO (OPMYIIOH Ui rpauKOM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTerpan, ero reoMmerpuueckuil U (pU3nUecKuil CMbICI. Beruncienne narerpana mno Gopmyiie
Hprorona—IJleitOnuna.

INIVIAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yueOHOro mnpeamera «MaremaTHKa» JOJDKHO OOECHEYMBATh JOCTH)KEHHE Ha
ypoBHE cpenHero oOmero oOpa3oBaHUS —CIEAYIOMIUX JIMYHOCTHBIX, METANpPEIMETHBIX H
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yNbTaThl OCBOEHHUS MpOrpaMMbl yueOHOro mpenmera «MaTemMaTHKa
XapaKTepU3yOTCS:

I'paxxnanckoe BocniuTaHue:

C(OPMHPOBAHHOCTHIO  TPAXKIAHCKOW  TMO3WIMHM  OOYyYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOT0 YJIEHA POCCHUHCKOTO OOIIEeCTBa, MPEICTABICHHEM O MATEMAaTHYECKHUX OCHOBAX
(YHKIMOHMPOBAHUSl PA3JIMYHBIX CTPYKTYp, SBJICHUH, NPOLENYp TpaKIaHCKOTo oOmiecTBa
(BBIOOpBI, OMpPOCHI M TIp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMANBHBIMM HHCTUTYTaMU B
COOTBETCTBHUH C MX QYHKIHUAMHU M Ha3HAYCHUEM.

[TarpuoTrueckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCHUICKON T'PaKTAHCKOW MACHTUYHOCTH, YBAXKECHUS K IPOILIOMY H
HAaCTOSIIIEMY POCCUHCKONM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHIKEHUSIM POCCHUUCKHUX
MAaTeMaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOM WIIKOJbI, K MCIOJIb30BAHUIO 3TUX JIOCTHKECHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HaHMEM JIYXOBHBIX  LIEHHOCTEH pPOCCHHCKOro Hapoaa; Cc(hHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMs, STHYECKOIO IOBEJIEHHUS, CBSI3aHHOTO C MPAKTHUYECKUM HPUMEHEHHUEM
JOCTUKEHUM HAyKM U JEATENbHOCTBIO YUYEHOrO; OCO3HAHMEM JIMYHOTO BKJIAJa B IIOCTPOEHHUE
YCTOMUYMBOTO OYAYIIETO.

DcTeTnuecKkoe BOCIUTAHUE:

JCTETUYECKUM OTHOLIEHHEM K MUPY, BKIIIOUAsl ICTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
O00OBEKTOB, 3aJay, PEHICHUH, PacCyX JCHUW; BOCIPUUMYMBOCTHIO K MaTeMaTHYECKHM acleKTam
pa3IMYHBIX BUJIOB HCKYCCTBA.

®U3NYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUYeCKUE 3HAHUS B UHTEpEcax 37J0pPOBOTO
n Oe3omacHoro oOpa3a >XW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO (30POBOE
MUTaHUe, COAIAHCUPOBAHHBIN PEXKUM 3aHITUNA U OTABIXA, peryispHas Quandeckas aKTUBHOCTD);
(U3MYECKOTO COBEPILIEHCTBOBAHUS, PU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN AESITEIbHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYyIy, OCO3HAaHHEM ILIEHHOCTH TPYIOJIO0US; HMHTEPECOM K pPAa3IUYHBIM
chepaMm npodeccHOHANBHON NEATENbHOCTH, CBSI3aHHBIM C MaTEMaTHUKOH U e€ TPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBINA BHIOOp Oyaymied mpodeccun M peann30BbIBATH COOCTBEHHBIE
KU3HEHHBbIC IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHMIO U



caM000pa30BaHUIO HA MPOTSHKCHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY YYacTHUIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKOM HAMPaBICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

C(bOpMI/IpOBaHHOCTBIO 3KOJIOI‘PI‘-ICCKOI>1 KyJIBTprI, IIOHUMAHUECM BJIUSIHUSA COIUAJIBHO-
SKOHOMHUYECKHUX TIPOIECCOB HAa COCTOSHHE IPUPOJHON M COIMAIBHOM CpEIbl, OCO3HAaHHWEM
rJ100aTBPHOTO XapakTepa KOJIOTHIECKUX MPoOIeM; OpUeHTAIEeH Ha IPUMEHEHHUE MAaTeMaTHIECKIX
3HAHWU NI peIIeHUs 33/1ad B 00JIACTH OKPYIKAOIICH Cpeibl, INIAHUPOBAHUS MTOCTYIKOB M OIICHKH
HX BO3MOXKHBIX IMOCJIEICTBUI ISl OKPY/KAKOLLEH CPE/IbI.

IleHHOCTH HAyYHOTO MTO3HAHMS:

c(hOPMHUPOBAHHOCTBIO ~ MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOIECTBEHHOW NPAaKTHKH, MOHMMAaHUEM MaTEMaTHYeCKOH HayKu Kak chepsl
YEJIOBEUECKOU JCATEIHHOCTH, ITANOB €€ Pa3BUTHA W 3HAYMMOCTH JUISI PA3BUTHS LMBHIJIM3AIUU;
OBJIAACHUEM SA3BIKOM MAaTCMAaTUKHN U MaTeMaTHHCCKOﬁ KyJIBTypOﬁ KakK CpGI[CTBOM IIO3HAHUA ana;
TOTOBHOCTBIO OCYIIIECTBIISATH MPOCKTHYIO U UCCIIEA0BATEIIBCKYIO NEATEIbHOCTh HHANBUIYAJILHO U B
TpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUSI MPOTPaMMbl Y4eOHOTO mpeamera «MartemaTtukay
XapaKTepU3yIOTCsS  OBJAJICHUEM  YHUBEPCATbHBIMH  HO3HAGAMENbHLIMU  OeliCBUaMl,
VHUBEPCANbHLIMU ~— KOMMYHUKAMUGHLIMU — OCUCMBUSAMU, — VHUBEPCANbHLIMU — Pe2yIsimMUEHbIMU
oelcmseusmu.

1) Vuueepcanvnvie nosnasamenwvhvle Oeticmeus, obecnewusarom opmuposanue 6a306bix
KOZHUMUBHBIX NPOYECcco8 00y4aowuxcs (0c6oeHue Memooo8 HO3HAHUS OKPYHCAIOWe20 MUupa,
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayuil, yMeHull pabomams ¢ uHghopmayueti).

bazoBsie iornyeckue AecTBUS:

® BBIIBISITh M XapaKTEpU30BaTh CYHNIECTBEHHBIC NPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIICHWA MEXIY TOHATHIMU; (OPMYIHPOBATH OIPEICICHUS TOHITHH;
yCTaHABJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(UKAMU, OCHOBAHUS ISl 0000MEHHS 1
CpaBHEHMsI, KpUTEPUU IPOBOJUMOI0 aHAJIN3a;

® BOCIPHHHMATh, (HOPMYTUpPOBaTh W TPEOOPA30BHIBATH CYXKICHUS: YTBEPIUTEIbHBIC H
OTpHIIATENIbHBIC, €TUHIYHBIC, YACTHBIEC U OOIINE; YCIOBHBIE,

® BBIIBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOpEUMs B (hakTax,
JAHHBIX, HAONIOJCHMSX M YTBEPXKICHMSX; INpeagaraTb KpUTEpUU JUISL BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEeHUH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSATENBHO JIOKA3aTeIhCTBA MAaTEMAaTHUECKUX YTBEPXKICHHUH (TIpsSMBbIC U
OT MPOTHUBHOTO), BBICTPAaUBATh apryMEHTAIMIO, IPUBOJANUTH MPUMEPH U KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHUS U BBIBOJIBI,

e BbIOMpaTh cHoco0 pemieHuss y4yeOHOM 3ajauu (CpaBHMBAaThb HECKOJIbKO BapHUaHTOB
peleHusi, BRIOMpaTh HamOoJee MOAXOIMIMIANA C y4ETOM CaMOCTOSITEIHHO BBIICICHHBIX
KPUTEPHEB).

bazoBeie nccnenoBaTenbCKue IEHCTBUS:

®  HCIMOJIB30BATh BOMPOCH KaK MCCIEI0BATENbCKUNA HHCTPYMEHT MO3HAHUSL; (POPMYITUPOBAThH
BOTIPOCHI, (PMKCUPYIOIINE MMPOTUBOpPEYNE, MPOOIIEMY, YCTAaHABIIUBATh HCKOMOE U JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHIO, MHEHHE;



MPOBOJNTh CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCIICIOBAaHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCcKoro oObeKTa, SBJICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXIY O0OBEKTaMH, SIBICHUSMU, MPOIIECCAMHU;
CaMOCTOSITENILHO (DOPMYIIHPOBATH OOOOIIEHUS M BBIBOJIBI 10 PE3yJIbTaTaM IMPOBEIAEHHOTO
HAOJIIOJICHHUS, HWCCIICIOBAHMS, OICHUBATh JOCTOBEPHOCTh IOJYYCHHBIX PE3y/IbTaTOB,
BBIBOZOB 1 0000ILEHNI;

MIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOIIECCa, a TAK)KE BBIABUIATH IPEIOIOKECHUS O
€ro Pa3BUTHH B HOBBIX YCJIOBHSX.

PaGora c uadopmarnmeii:

BBISIBJIATh JeQUUNTHI MHQOPMAIMH, TaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BOIPOC M AJIS
pelieHus 3a1a4u;

BbIOMpaTh HMHPOPMALMIO M3 HCTOYHUKOB pA3IMYHBIX THUIOB, AaHAJIM3UPOBATD,
CHCTEMAaTU3HpPOBATh W HMHTEPIPETUPOBATH HH(POPMAIUIO PA3IUYHBIX BUAOB U (GOpM
[IPEACTABICHUS;

CTPYKTYpUpOBaTh  HMH(OpMAIMIO, MPEACTaBIATh €€ B  pa3IuyHbBIX  (Qopmax,
WUTIOCTPUPOBATh rpaUuecKy;

OLIEHUBAaTh HaA&KHOCTh HMH(OpPMAUMM IO CaMOCTOSTEIbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Yuueepcanvnvie KOMMYHUKAmMUGHbIE Oelicméus, 00ecneuusaom coopmMuposaHHocns
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
OO01eunue:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHUS B COOTBETCTBUU C YCIOBUSMU M ILIEISIMU
OOIIeHus; SCHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHS B YCTHBIX H
IIICBMEHHBIX TEKCTaX, AAaBaTh IOSICHEHUS IO XOJy PELIEHUs 3aJayd, KOMMEHTHUPOBAThb
ITOJIyYEHHBIN pe3ysbTarT;

B X0/l 00CY)XJI€HHsI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKAA€MOM TeMbl, MPOOIEMBI,
pelmaeMoil 3aaun, BBICKA3bIBATh MJIEH, HALIEJICHHBIE HA IOMCK PEIICHHUS; COIIOCTABIATH
CBOM CYXJECHMSI C CYKIECHUSMU IPYTUX YYaCTHUKOB JlMaiora, OOHapyXUBaTh pa3jinuue u
CXOJICTBO TMO3UIMH; B KOPpPeKTHON ¢opme QopMyInpoBaTh pPa3HOIJACHUs, CBOM
BO3PaXEHHUS;

IIPECTABIATh PE3YIbTAThl PELIECHUS 3aJauM, JKCIIEPUMEHTA, HMCCIECNOBAHUS, IPOEKTA;
CaMOCTOSITENILHO BbIOMpaTh (OpMaT BBICTYIJICHHS C Y4ETOM 3a/ad MpEe3eHTAluu |
0COOEHHOCTEH ayAUTOPUH.

CoTpynHHYECTBO:

MOHWMATh M WCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAIbHOW pabOTHI MpH
pemieHnH y4eOHBIX 3ajad; MPUHUMAThH I[IE€1h COBMECTHOH JIEsTEeIbHOCTH, IJIAHHPOBATH
OpraHu3alMI0 COBMECTHOW paloThl, pacHpeAensTb BUAbI pabOT, JOrOBapHBATHCH,
o0cyXIaTh Mpolecc U pe3yibTaT padboThl; 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B I'PYMIOBBIX (Gopmax paboTsl (0OCykAeHUs, OOMEH MHEHHH, «MO3TOBBIE
LITYPMBI» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JIEHCTBUSA C
JIPYTUMH YI€HAMH KOMaH/IbI; OIEHHBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT I1O
KpUTEpHIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynamuensie Oeiicmeus, odecneuugaiom opMuposanue CMvlCi08biX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranu3anusi:

COCTaBIJIATh IUIaH, aJTOPUTM pEIICHUs 3a7ayd, BHIOMpATh CHOCOO pElIeHHs ¢ Y4ETOM
HUMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAaTb M KOPPEKTHUPOBAThH
BapHUaHTHI PEIICHUH ¢ yu€TOM HOBOM MH(pOpMaILIUK.

CaMOKOHTpOJIb:



® BJIA/IETh HABBIKAMHU MO3HABATENbHON peIeKcHu Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBHNA
U MBICIUTENBHBIX TPOLECCOB, MX PE3yJAbTAaTOB; BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJISI IIPOLIECCa U pe3ybTaTa PelIeHNs MaTeMaTHUECKON 3a1auu;

® TpenBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH TPH PELICHUH 33/1a4d, BHOCUTH
KOPPEKTUBBI B JICATEIIFHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAHICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OICHMBAaTh COOTBETCTBHE pe3yiabTaTa €M U YCIOBUSAM, OOBSCHATH IPUYUHBI
TOCTHKEHUS WIIN HEAOCT)KEHHSI PE3yJbTAaTOB JAEATEILHOCTH, HAXOUTh OLIMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY.

NNPEJMETHBIE PE3YJIbTATBI

OcBoenne yueOHOro Kypca «AureOpa W Hayala MaTeMaTHYECKOTO aHAINW3a» Ha YpPOBHE
cpeaHero oOmero oOpa30BaHUS JOJDKHO OOECledyMBaTh JOCTHIKEHHE CIENYIOUIMX HPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BbIYHCIEHUS

OmnepupoBaTh MNOHATHSMU: pAlMOHAIBHOE M JICHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAs H
JeCATUYHAsS IPOOb, MPOICHTHI.

Beinonuate apupmeTnyeckue onepamnun ¢ paliMoHaIbHBIMU U J€HCTBUTEIbHBIMU YUCIIAMH.

BemonsaTe npuOMMKEHHBIE BBIYUCICHUS, HWCIONB3Ys TMpaBHJa OKPYIJICHUS, [IEJIaTh
IPUKUJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUH.

OmnepupoBaTh MOHATUSAMH: CTENEHb C IENbIM IOKa3aTelieM; CTaHAapTHas (Gopma 3amucu
JEUCTBUTENBHOIO 4YMCJA, KOPEHb HATYypaJlbHOM CTENEHHU; HUCIOJIb30BaTh MOAXOIAILYI0 (GopMy
3aIUCH JICHCTBUTEIIBHBIX YMCEN ISl PEIICHHS MPAKTHUECKUX 3a71a4 U MPEJICTABICHHS JaHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TaHI'€HC MPOU3BOJIBHOTO YIJIA; UCIOJIb30BATh
3aMuch MPOU3BOJIBHOIO YIJIa uepe3 00paTHbIE TPUTOHOMETPUUECKHUE (DYHKIIUU.

YpaBHeHNsI 1 HEPABEHCTBA

OnepupoBaTh NOHSTUAMM: TOXKIECTBO, YpPaBHEHHE, HEPAaBEHCTBO; LIEJOE€, PALMOHAJIBHOE,
UppalnoHaIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YpaBHEHHUE;

BemonHATe  mpeoOpa3oBaHMsS ~— TPUTOHOMETPHUECKHUX  BBIPAKEHMH M peliaTh
TPUTOHOMETPUUYECKHE YPAaBHEHHUS.

BeimonHATE 1peoOpa3oBaHus LENBIX, PAlMOHATBHBIX M HPPAMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE THUIIBI LIEJIbIX, PAlIHOHAIBHBIX U UPPALlMOHATIBHBIX YPaBHEHUN 1 HEPABEHCTB.

[TpuMeHsTh ypaBHEHUS W HEPAaBEHCTBA JUIS PEIICHHUS MaTeMaTHYeCKHX 3ajad W 3a/1ad W3
pa3nUYHbIX 001acTe HAYKU U pealbHOM KHU3HH.

MonenupoBaTh pealbHbIe CHTYalluy Ha S3bIKE areOphl, COCTABIATh BRIPAXKCHHUS, yPaBHEHUS,
HEpaBEHCTBA M0 YCJOBUIO 3a/laud, HCCIEN0BaTh IOCTPOCHHBIE MOJENHU C HCIHOJIb30BAHUEM
arnmapara anreOpsl.

DOyHKUMH U TPapuKu

OnepupoBarh MOHATUSAMU: (QYHKIMS, CIOCOOBI 3a/1aHusi (YHKIIMH, 00JaCTh OMPEIETICHUS U
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QyHKIIUH, B3aUMHO 0OpaTHbIE (PYHKLIMH.

OmnepupoBarh MOHATUSMH: YETHOCTh U HEUETHOCTh (DYHKIMH, HYIH (QYHKIHH, TIPOMEKYTKA
3HAKOIIOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKUKN A1 pelieHus: ypaBHEHUI.

Crpouth M yMTaTh rpaduKy JUHEHHOM (YHKIMH, KBaJIpaTUYHOM (YHKIMH, CTETIEHHOU
(GYHKIIUH C LIETbIM TOKA3aTeNEM.

Hcnonb3oBare rpaguku (QyHKIMHA A7 HCCIEIOBAHUS TMPOLIECCOB M 3aBHUCUMOCTEH IpH
pelieHnH 3a1a4 W3 APYruX YYeOHBIX IMPEIMETOB M pEeabHOW JKM3HH, BBIpAXKaTh (OpPMYITaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH.



Havaja MmaTeMaTH4eCKOI0 aHAJIHM3a

OnepupoBaTh TMOHATUAMHU: IOCIEIOBATEIBHOCTh, apHU(PMETHUECKass M TIeOMEeTpUYecKas
IIPOrPECCHUHN.

OnepupoBaTh MOHATHIMHU: OECKOHEYHO YOBIBAIOIIAs T€OMETPHYECKasi MPOTPECCHs, CyMMa
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOM TPOrpeCcCUH.

3amaBarh MOCIIEIOBATEIHHOCTH PA3IMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEI0BATEIIBHOCTEW U TPOTPECCUI JI PEILIEHUS PEATBHBIX 33a4
IIPUKJIATHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBarh NOHATUAMM: MHOXKECTBO, ONI€pAllMM HaJl MHOXKECTBAMH.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar s ONUCAaHUs PEaJbHbIX MPOLECCOB U
SBJICHUM, TIPU PELIEHUH 3a]1a4 U3 APYIHX y4eOHBIX IPEIMETOB.

OnepupoBarh NOHATUAMU: OIIPENEIEHHE, TEOPEMA, CIEICTBUE, 10KAa3aTEIbCTBO.

11 KJIACC

Yucna v BbIYMCICHUSA

OnepupoBarh NOHATHAMU: HATypaJbHOE, LIEJI0€ YUCIIO; UCIOIb30BaTh PU3HAKH JECINMOCTH
LIEJIBIX YHMCEJI, PA3JI0KEHHUE YUCIIa HA IPOCThIE MHOKUTENHN JUUIS PELICHHS 3aa4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAIBLHBIM ITOKA3aTEIIEM.

OmnepupoBaTh MOHATUSMHE: JIOTApU(PM YUCIIA, TECITUYHBIE U HATYPAIbHbIEC JTOTapU(PMBI.

YpaBHeHNsI 1 HEPABEHCTBA

[IpumeHsTH CBOMCTBA CTENEHU JUIsl IPeoOpa30BaHUs BbIPAXKEHHM; ONEpUPOBATh NOHATUAMU:
II0KA3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THIIbI II0KA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.

BbimonHATe npeoOpa3oBaHMs — BBIPAKEHHMH, CcoOAep)KalMx JiorapuMsbl; ONEpUPOBATh
HNOHATUSIMM:  JIOTapU(PMHUUECKOE ypaBHEHHE U HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIbI
Jorapu(pMHUUECKUX YpaBHEHUH 1 HEPABEHCTB.

HaxoauTs perienus npocTeHINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMM: CUCTEMA JIMHEUHBIX YPaBHEHUN M €€ PEIICHUE; UCIOJIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHHH IS PEILICHUs IPAKTUYECKUX 3a1a4.

HaxomuTe pemeHus npocTeMIINX CUCTEM M COBOKYIHOCTEHM pallMOHAJIBHBIX YPaBHEHHUH U
HEPaBEHCTB.

MonenupoBaTh peajibHble CUTYalluu Ha A3bIKE aJIre0pbl, COCTABIIATh BHIPAXKEHUS, yPaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBHIO 3a/Jaud, HCCIENA0BATh IOCTPOCHHBIE MOJEIN C
MCIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKkUUH U rpaguKu

OmnepupoBaTh MOHATUAMU: TTepHOANYECKast (PYHKIHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKHM dKCTpeMyMa (yHKIUHU, HauOoJbIllee U HauMEHblIee 3HaueHUs (QYHKIMH Ha MPOMEXKYTKE;
UCIOJIb30BATh UX JJIS UCCIIEIOBaHUS (DYHKLIMH, 3aJaHHOM rpadukom.

OnepupoBatb MTOHATUSIMU: rpaduxu IIOKAa3aTeJIbHOM, Jorapumuueckoin "
TPUTOHOMETPHUYECKUX (DYHKIMIA; M300pakaTh MX Ha KOOPAMHATHOH IJIOCKOCTH M HCIOJIb30BaTh
JUISl pEIIEHUs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPIAMHATHOM IMIIOCKOCTH TpaUKy JIUHEHHBIX YPaBHEHUH U UCIOIb30BATh
WX JUUIS PEIICHUS CUCTEMBI IMHEHHBIX YPABHEHUM.

Hcnonb3oBate rpaduku GyHKIMN U1 UCCIIE0BAHUS POLIECCOB M 3aBUCUMOCTEH U3 IPYTruX
y4eOHBIX AUCLUILIHH.

Havana maTteMaTH4eCKOro aHajmu3a

OnepupoBaTh MOHATHUSAMH: HeNpepbiBHAS (YHKIUSA; TPOU3BOAHAS (PYHKIIUU; HCIOJIB30BaTh
reOMETPHUECKUI U (PU3NIECKUN CMBICI IPOM3BOIHON ISl pEIIeHuUs 3a/1a4.

HaxomuTh mnpou3BOJHBIE 3JIEMEHTAapHbIX (YHKIUN, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BECHNUS, YACTHOTO (DYHKITHIA.



Hcronp30BaTh MPOU3BOIHYIO JUIS UCCIE0BAHHS (DYHKIIMH HA MOHOTOHHOCTD M 9KCTPEMYMBI,
MPUMEHSTH PE3yIbTAThI UCCIEAOBAHMS K IOCTPOCHUIO TPa(UKOB.

Hcronp30BaTh NPOU3BOAHYIO JUIS HAXOKACHUS HAWITYUILETO PEIICHHUS B MPUKIIAJHBIX, B TOM
YHCIIe COLUATBHO-9KOHOMUYECKUX, 3a1adax.

OmnepupoBaTh MOHATUSAMH: TEPBOOOpa3HAs W MHTETPAN; IOHMMAaTh T€OMETPHUYECKHH H
(bu3nvecKkuii CMBICI HHTErpaa.

Haxomute mepBooOpa3HbIe 3JIEMEHTapHBIX (YHKIHWI; BBIYMCIATH MHTErpan mo Gopmyie
Herorona—Jleiibnuna.

Pemate mpukiagHple 3a7auyd, B TOM YHCIE COLMAIBHO-3KOHOMHYECKOTO U (PH3MYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYeCKOro aHaIH3a.

B ¢denepanbHbIX W peruoHaNBHBIX MPOLEAYpax OIEHKH KadecTBa 0Opa3oBaHUs
UCIIOJIb3YETCS MEepeUeHb (KOAM(PUKATOP) paCIPEICICHHBIX 0 KJIaccaM MPOBEPsIeMbIX TpeOOBaHUI
K pe3y/ibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNIbHOI MPOrpaMMBbl CpeHET0 001ero oopazoBaHus
Y 3JIEMEHTOB COJIEPKaHMSI IO MaTEMAaTHUKE.

Tabnuma 11

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
obpazoBarenbHOU nporpammsl (10 kimacc)

Kon [IpoBepsiemble TpeaAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNpHON MPOrpaMMbI CpEAHET0 0011Iero 00pa3oBaHus
pe3yibTaTa
1 Yucna v BBIYUCIICHUS

OHepI/IpOBaTB IOHATHUAMU: PpPaAlHUOHAJIBHOC U JEUCTBUTEIIHLHOE quciio,

11
OOBIKHOBEHHAs! U JECATHYHAs APOOb, TPOLEHTHI
19 BeimonuATe  apudmernueckue  omepanMd ¢ palMOHAIBHBIMH U
' JENCTBUTENbHBIMH YUCIaMU
13 BoinonHATe  npuOMMKEHHbIE — BBIYMCIEHHUS,  UCHONB3YyS  IpaBuia
' OKpYIJIEHUS, IeJaTh IPUKUJIKY U OLIEHKY PE3YJIbTaTa BEIYUCICHUN
OnepupoBaTh MOHATHSMH: CTENEHb C LIEJIbIM TOKa3aTesleM, CTaHJapTHas
14 dopma 3anMcu JAEHCTBUTENBHOIO YKCIIa, KOPEHb HATYpaJbHON CTENEHHU;

MCIIOJIb30BaTh MOJAXOASILYI0 OpMY 3alHcH ACHCTBUTEIbHBIX YUCEN AJIS
peneHus MpakTHYECKUX 3a/1a4 ¥ IIPEICTABIICHUS TaHHBIX

OnepupoBaTh MOHATHSAMH: CHHYC, KOCMHYC W TAaHIE€HC IPOU3BOJIBHOIO
1.5 yIJ1a; MCIOJB30BaTh 3alKCh IPOU3BOJIBHOTO yIjla dYepe3 oOpaTHbIe
TPUTOHOMETpHUECKHEe (PYHKIUN

2 ypaBHCHI/ISI 1 HCPABCHCTBA

2.1 OHCpI/IpOBaTL HNOHATUAMU: TOXKACCTBO, YPAaBHCHHUEC, HCPABCHCTBO, LCIIOC,




panroHaIbHOE, UppanroHaIbHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPAaBHCHUE

BrimonsaTe npeodpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHHUN U pelaTh

2.2
TPUTOHOMETPHUYECKUE YPABHEHHS
BrimonsaTe npeodpa3oBaHus LENbIX, PALMOHAIBHBIX U UPpAlMOHATBHBIX
2.3 BBID@KEHUII M pellaTh OCHOBHBbIE THUIBI LEJbIX, PAlUOHAIBHBIX U
UpPpaMOHATILHBIX YPAaBHEHUN 1 HEPABEHCTB
24 [TpuMeHATh ypaBHEHHs M HEPABEHCTBA JJIsl PEIICHUS MaTeMaTHYeCKUX
' 3a[a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIaCTei HAYKU U peabHOU )KU3HU
MogenupoBaTh peajibHble CHTyallUd Ha S3bIKE alreOpbl, COCTaBIATH
2.5 BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA 110 YCIOBHIO 3a7ayH, HCCIEI0BAThH
IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM alllapara ajareopsl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMU: PYHKIUS, CIIOCOOBI 3a1aHuUs PYHKIUH, 001aCTh
3.1 ompesieNieHuss U MHOXKECTBO 3HaueHuW (QyHkuuu, rpapuk ¢GyHKIHIH,
B3aUMHO 0OpaTHbIe QYHKIUN
3. OnepupoBaTh NOHATHSAMH: YETHOCTh W HEYETHOCTh (DYHKIUH, HYIH
' (byHKLUU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaduku GyHKIMHA U1 pelieHns ypaBHEHUN
34 Crpoutb W uyHTaTh TpadUKWd JHUHEWHOW (QYHKIUH, KBaIpaTHIHOU
' (GyHKLNY, CTENeHHON (QYHKIMHU C 1IeTIBIM IOKa3aTelleM
Hcnonb3oBate rpaduku (yHKIMHA 18 HMCCIEIOBaHUS NPOLECCOB U
35 3aBHCHUMOCTEH MpH peleHUH 3ajad M3 JPYTUX Y4eOHBIX MPEIMETOB U
' peabHOM  JKM3HHW, BBIpaXaTh  (QOpPMylIaMH  3aBHCHMOCTH  MEXITY
BEJIMYMHAMU
4 Hauana maremMaTHueckoro aHaimsa
41 OnepupoBaTh TOHSATHSAMH: TIOCIEIOBATENBHOCTD, apHU(pMeTHUYecKas H
' reoMeTpHyecKasi IpOorpeccuu
OnepupoBaTb NOHATUSAMM: OECKOHEUHO YOBIBaOILas reoMeTpHUYecKas
4.2 nporpeccusi, CcyMMa  OECKOHEYHO  YyOBIBalOIIed  TeoMeTpHYECKOn
POTPECCUH
4.3 3amaBaTh MOCIEI0BATEIIFHOCTH PA3IMYHBIME CIIOCOOaAMHU
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEM MW MIPOTPecCUil st

pelleHus peaJbHBIX 3a7a4 NPUKIAJHOTO XapaKTepa




MHokecTBa 1 JJOTHUKA

5.1 OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIIEpALlU HAJl MHOKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIN —ammapar Iy ONMCAHMSA
5.2 peabHBIX MPOLECCOB U SBJICHUM, IPU PEUICHUH 33124 U3 IPYTUX YUeOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSMM:  ONpPEIEIIEHHWE, TEOpEMa,  CIEACTBHE,
' JI0Ka3aTeNIbCTBO
6 Teopust BEpOATHOCTEH U CTATUCTHUKA
6.1 YurtaTh U CTPOUTH TAOIUIIBI U IUATPAMMBI
6.2 OnepupoBaTh NOHATUSIMH:  CpegHee  apuMeTHUecKoe, MeIuaHa,
' HauOoJiblIee, HAMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YUCIIOBBIX JIaHHBIX
OnepupoBaTh NOHATUAMM: CIIyYalHBIN 3KCIIEPUMEHT (OIBIT) U CiIydaiiHOe
COOBITHE, 3JEMEHTapHOE COObITHE (RJIEMEHTApHBIN HCXO0X) CilydaiiHOro
6.3 ONbITa; HAXOJUTb BEPOATHOCTM B ONBITaX C PaBHOBO3MOXHBIMU
CilydyaliHBIMU COOBITUSIMH, HAXOIUTh U CPAaBHUBATh BEPOSITHOCTH COOBITUI
B U3YYEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX
Haxonute u QopmynupoBarh coObITHS: NepeceuyeHue U OObeIUHEHHE
6.4 JAHHBIX COOBITHI, COOBITHE, MPOTHUBOIOIOKHOE JIaHHOMY COOBITHIO;
' NOJIB30BAThCS  AMarpaMMaMu  DJiijepa W (QOPMYIOH  CIIOXKEHHS
BEPOATHOCTEN IIPU PEIICHUH 3a]a4
OnepupoBaTb MOHATHSMM:  YCIOBHAs BEPOSATHOCTb, HE3aBUCHUMBIE
6.5 COOBITHSI; HAXOJUTh BEPOSTHOCTU C TOMOIIBIO MpaBUIa YMHOXEHHS, C
MOMOIIBIO IepeBa CIy4allHOTO OIbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATHSAMH: HCIbITAHUE, HE3aBUCHMBbIE HCIBITAHUSA, Cepus
6.7 UCTIBITAHUH, YCIIeX U Hey/ada; HaXOJUTh BEPOSTHOCTH COOBITHH B cepuu
' HE3aBHCHMBIX HCIBITAHUN 1O IIEPBOr0 YCIEXa, HAXOAUTh BEPOSTHOCTU
coObITHI B cepuu uctpiTanuit bepHynnum
6.8 OnepupoBaTh MOHATHSAMM: CilydailHass BEJIMYMHA, paclpeneeHue
' BEPOATHOCTEN, AUarpaMma pacrpeaesieHus
7 I'eomerpus
7.1 OrnepupoBaTh NOHATHAMU: TOYKA, PAMAs], INIOCKOCTh
79 [IpyMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPHU PEIICHUU

TCOMETPHUICCKUX 3aaayd




7.3

OnepupoBaTh MNOHATHUAMHU: HNAPAICIBHOCTE U MEPHEHIUKYIIPHOCTD
IPSIMBIX U IIJIOCKOCTEU

7.4

KnaccudunupoBaTs B3aUMHOE PACIOJIOKECHUE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroi, IpaHd JBYTPaHHOIO yIJa,
pebpo IBYrpaHHOTrO yrja, JMHEHHBIH yroyl JBYrpaHHOTO yIjia, rpajycHas
Mepa JBYTpaHHOIO yria

7.6

OHCpI/IpOBaTB MMOHATUAMU: MHOI'OI'PAHHUK, BBIHYKHBIﬁ u HeBBIHYKHBIﬁ
MHOTI'OI'paHHUK, 3JICMCHTBI MHOT'OI'paHHUKA, HpaBI/IJIBHLIf/i MHOT'OTrpaHHUK

7.7

Pacno3naBate OCHOBHBIC BBl MHOTOIPAaHHHMKOB (IHpamMuaa, MpU3Ma,
IPSIMOYTOJIBHBIN MapajuieNenunes, Kyo)

7.8

KnaccupummpoBarb ~ MHOTOTpaHHHWKH,  BBIOMpas  OCHOBaHHSA  JUIA
KJ1accu(uKaluy (BbITYKJIbIE U HEBBITYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHbIE
MHOT'OTPaHHUKH, NIPSIMbIE U HAKJIOHHBIE IPU3MBI, NTapajlieIeIUIEeb])

7.9

OHepI/IpOBaTB IMNOHATHUAMU: CEKYILasl INIOCKOCTh, CCHCHNUEC MHOTOTPAHHHUKOB

7.10

OOBSICHATD IIPUHIUIIBI ITIOCTPOCHUA CEUCHUM MHOTI'OT'PpaHHUKOB, UCITOJIB3YS
METOJ CJICI0B

7.11

Ctpouth ce4eHHMsI MHOTOIPAaHHUKOB METOJIOM CIIEJIOB, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXHU M3 PUCYHKOB NPOCTHIX OOBEMHBIX (QUIYp:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarn 3ala4i Ha HAXOXKACHUEC I'COMCTPUYCCKUX BCIHWYHH I10 06pa3uaM
WM aJiIrOpuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTUUYCCKHUE METOJAblI IIpHU
PeICHMHU  CTAHAAPTHBIX MATCMATHUYCCKUX  3aJad Ha  BbBIYMUCICHUC
paCCTO}IHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKH OO HpﬂMOfI, OT TOYKH OO0
IJIOCKOCTH, MEKAY CKPCIIUBAOIMIUMUCA ITPAMBIMU

7.13

Pemarn 3ala4u Ha HAXOXACHUEC I'COMCTPUYCCKUX BCIHWYHH I10 06pa3uaM
WM aJiIrOpuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTUTUUYCCKHUE METOJAblI IIpHU
pemiCHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHUCICHUC YTJIOB
MCKAY CKPCHIMBAKOIIHUMUCA IIPAMBIMH, MCKIY HpHMOﬁ 1 TIJIOCKOCTHBIO,
MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

7.14

Borluncnsate 00beMbl W IJIOLAAM TOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpusma, mupamMmia) ¢ IpUMeHeHUueM (HOpMyIl, BBIYUCIATH COOTHOIIECHUS
MEXIY IIoUIaIIMH NIOBEPXHOCTEH, o0beMaMu HOJOOHBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CHUMMETPHUSI B IIPOCTPAHCTBE, LEHTP, OChb H
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPbI




W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIMIO O
7.16 NPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (HUrypaxX, NpPEACTABICHHYIO Ha
YEepTe)kax U PUCYHKaX

[TpumMeHsTh reoMeTpuuecKkrue (GaxKThl A PEIICHUS CTEPEOMETPHUECKUX
7.17 3a1a4, MPEAINOJIArarolluX HECKOJIBKO IIAaroB pPEUICHUsSA, €CIA YCIOBUSA
NpUMEHEHHS 33J]aHbl B IBHOH (opme

IIpuMeHATs mpocTEeWIIME NPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

7.18

IIpuBoaUTE NIpUMEpPbl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IHPUPOJE U
JKU3HU, PacllO3HaBaTh MPOSBICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE

7.19

HpI/IMeHSITB MOJIYYCHHBIC 3HAHHA Ha IMPAKTUKE: aHAJIU3UPOBATH PCAJIbHBIC
CUTYallMl ¥ IPUMEHSATh U3YUCHHbIC OHATHS B MIPOILIECCE MONCKA PEIICHUS
MaTeMaTHYECKU C(HOPMYITHPOBAHHON TTPOOJIEMBI, MOJICTTUPOBATEH peabHbIC
7.20 CUTyallul Ha $3bIKE I'€OMETPHH, MCCIEN0BaTh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM IT'€OMETPUYECKUX MOHSATHI M TEOPEM, armapara anreopsl,
peuarb IMPAKTUYCCKUC 3aJga4u, CBA3aHHBIC C HaXO0XJICHUEM
TCOMETPHUICCKUX BCIIUINH

Tabmuma 11.1

[IpoBepsiembie anemenTsl coaepxanus (10 kmacc)

Kon [TpoBepsieMblii 3IEMEHT COJIep>KaHus

1 Yucna U BEIYUCICHUS

Panyonanehple uyncna. OOBIKHOBEHHblE U JECSATUYHBIE JpoOHM, MPOLEHTHI,
OecKkOHEUYHbIE MepuoauYecKkue Jpodu. Apudmernyeckue omnepamuu  C
11 palMOHAJIBHBIMA  YHUCJIaMH,  [peoOpa3oBaHHs  YHUCIOBBIX  BBIPAKEHUH.
[Tpumenenue apoOGeil M MNPOLEHTOB Ui pELIeHHUs MPUKIAAHBIX 3a7ad U3
Pa3JIMYHBIX OTpACIel 3HAHUHN U peaIbHOMN )KU3HU

JeiictButenpHple  4yucna. PanMoHanbHBIE W MppalMOHAJbHBIE  YHCIA.
Apudmernueckue ornepanuu ¢ JACUCTBUTEIbHBIMU uuciaamu. [IpubnrxkeHHbIe
BBIUMCJICHMSI, IIpaBWIa OKpPYIJIEHUS, IIPUKHIKA M OLEHKa pe3yibTara
BBIYKCIICHUN

1.2

Cremnensb ¢ 1nensiM mokasateneM. CtangapTHas ¢opMma 3aUCH 1eHCTBUTEIBHOTO
13 yucna. Vcnonp3oBaHue TOAXOMASIIECH (OPMBI 3aMUCH JACHCTBUTEIBHBIX YHCEI
JUIS pELIEHUS IPAKTUYECKUX 3a/1a4 U MPEICTABIEHUS TaHHBIX

Apudpmernueckuii KOpEHb HaTypaJbHON CTEIIEHU. HevictBus c

14 .
apI/I(I)MCTI/I‘-ICCKI/IMI/I KOpHAMU HATYpaJIbHOU CTCIICHU




CuHyc, KOCMHYC M TaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,

1.5
apKTaHI€HC YHCIOBOIO apryMeHTa
2 VYpaBHEeHMS U HEpaBEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIC TIPEOOpa3OBaAHUS
29 ITpeoGpa3oBanue TPUTOHOMETPHUUYECKUX BBIp)KEHUH. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHue, kopeHb ypaBHeHUs. HepaBeHCTBO, pellleHue HepaBeHCTBa. Meron
' HHTEPBAIIOB
2.4 Pemenue nensix U ApoOHO-pAIMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pewenne nppaniuOHaIBHBIX YPAaBHEHU U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN
27 [IpuMmeHeHre ypaBHEHUN U HEPABEHCTB K PEILEHUIO MaTEMaTHMYECKUX 3a7ad U
' 3a/1a4 U3 pa3IMYHbIX 00JIaCTeN HayKU U peanbHON KU3HU
3 @yHKIMU U TpaduKu
31 Oynkuus, cnocoOsl 3amanus Gyakmun. ['paduk Qynkmun. BzaumHo obparHbie
' byHKIMH
3. OO6nacTp ompesaereHUs W MHOXECTBO 3HaueHMM QyHkuuu. Hymu ¢yHkuumu.
' [TpomeKyTKM 3HaKOIOCTOSIHCTBA. YeTHbIE U HEUeTHbIE (PYHKIIUU
33 CrenenHass (pyHKIMS C HaTypalbHbIM M IIeNbIM IoOKa3aTeneMm. Ee cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduk KOpHS n-0il cTeneHn
3.4 TpuronomeTrpuyeckass  OKPYXKHOCTb,  OIpEAEICHHUE  TPUTOHOMETPUUYECKHUX
' (GYHKINH 9UCIIOBOTO apryMEeHTa
4 Havana maTemaTnueckoro anaamsa
41 [TocnenoBarenbHOCTH, COCOOBI 33/aHUs TOCIEI0BAaTEIbHOCTEH. MOHOTOHHBIE
' NOCJIE0BATENBHOCTH
Apudmernueckass U TreoMeTpuueckas Mporpeccud. beckoHeuHo yObIBaroIias
4.9 reomerpuueckas nporpeccusi. CymMma 6€CKOHEUHO YOBIBAIOIIEH reOMETPUIECKOit
' nporpeccur. PopMyina CIOXKHBIX MpoueHToB. Mcnonb3oBanue mporpeccun ais
pelleHus peaJbHBIX 3a7a4 IPUKIAJHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKa
MHOKeCcTBO, Omepaluu HajJ MHOXecTBaMu. Jmarpammel Oiinepa - Benna.
5.1 [IpuMeHEeHnEe TEOPETUKO-MHOKECTBEHHOI'O armnapara Jjs ONHCAaHUS pealbHbIX

mponeccoB U ﬂBHCHHﬁ, IIpU pCHICHUU 3aJla4 U3 JpYyrux y‘{e6HBIX npeaAMETOB




5.2

Omnpenenenue, TeopeMa, CIeICTBUE, I0Ka3aTeILCTBO

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBnenre JaHHBIX C TIOMOIIBIO Tabnuiy u guarpamm. CpenHee
apudmernueckoe, MeAWaHa, HauMOOJbIIee W HAaUMEHBINEEC 3HAYCHHS, pa3Max,
JUCTIEPCHUS U CTAaHJIAPTHOE OTKIIOHCHHUE YHCIIOBBIX HA0OPOB

6.2

CrnyyaliHple SKCIIEPUMEHTHI (OIBITHI) M CIydalHbIE COOBITHS. DJIeMEHTapHBIE
coObITust (Mcxobl). BeposTHOCTH ciay4aiiHOro coObITHS. Bau3ocTh 4acToThl U
BEpPOATHOCTH  cOoObITHI.  CiydaiiHble  ONBITBI C  PaBHOBO3MOXHBIMU
DJIEMEHTAPHBIMU  COOBITUSMU.  BeposTHOCTH  COOBITHIA B ONBITaX €
PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU

6.3

Onepanuu HaJa COOBITUSAMHU: TIEpECEUYCHHE, OObETUHEHHUE, MPOTHUBOMOIOKHBIC
coObITus. lnarpammel Diinepa. @opmysa CI0KEHUS BEpOSATHOCTEH

6.4

VYcnoBHass BEpOSATHOCTb. YMHOXKEHHE BepoATHOCTEH. JlepeBo ciaydallHOIoO
sKcriepuMenTa. @opmMyra moaHOM BepoaTHOCTH. HezaBucumbie cOOBITUS

6.5

KomOunaropHoe mnpasuino ymHoxeHus. IlepecraHoBku u Qaxropuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. ®opmyna bunoma HproToHa

6.6

bunapHbill ciaydaiiHbI ONBIT (MCHBITaHHWE), yclex U Heynada. HesaBucumble
ucnelTanus. Cepusi HE3aBUCHUMBIX MCIBITaHUM [0 mnepBoro ycnexa. Cepus
HE3aBHCHUMBIX UCIBITaHU bepHysmm

6.7

Cnyuaiinas BEJIMYMHA. Pacnpenenenue BEPOSTHOCTEH. Huarpamma
pactipeaenenus. [Ipumepsl pacrpenesieHnii, B TOM YHUCJIE T'€OMETPUYECKOE U
OMHOMHUAIILHOE

I'eomerpus

7.1

OCHOBHBIE TIOHATUS CTEpeOMETpUH. Touka, mpsiMasi, TIOCKOCTh, MPOCTPAHCTBO.
[TonsiTne 00 AaKCMOMATUYECKOM TIOCTPOCHUHM CTEPEOMETPUHU: aKCHOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX

7.2

B3auMHoOe pacnosiokeHue TpsAMBIX B MPOCTPAHCTBE: IEPECEKAOIIUECH,
napajUieJbHble W CKpelIMBaoIIMecs: mnpsMble. l[lapamienbHOCTh TPSMBIX U
MJIOCKOCTEH B TMPOCTPAHCTBE: TNapajUie/ibHbIE TMpsSMbIE B MPOCTPAHCTBE,
NapajyIeIbHOCTh TPEX MPSMBIX, NapaUIeIbHOCTh MPSMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIIEHHBIMU CTOPOHAMH, YroJd MEXAY MpsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajulelibHble  IJIOCKOCTH,  CBOMCTBA
napajulenbHBIX 1IockocTed. [lpocreiimme mTpocTpaHCTBEHHBIE (QUTYPHI Ha
IJIOCKOCTH: TETpadip, KyO, mapauiesienumnes, NoCTpOeHUEe CeUeHn

7.3

HepHeHJII/IKYJ'ISIpHOCTB pr[MOfI N INIOCKOCTH: MEPNECHAUKYIIAPHBIC NPSAMBIC B
MMPOCTPAHCTBE, IMPAMBIC MAPAJJICIBHBIC W MCPHCHAUKYIAPHBIC K IIJIOCKOCTH,
MPpU3HAK TCPHCHAUKYIISIPHOCTH HpSIMOfI U IIJIOCKOCTHU, TEOpeMa O HpHMOﬁ




MEePHIECHANKYJISIPHON TIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YroJI MEXIY MPSIMON U
IUIOCKOCTBIO, JBYI'PAHHBIA  yroJl, JIMHEWHBIA Yrojl JABYIPaHHOIO  yIJIa.
[lepneHauKyIsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J10 IUIOCKOCTH, PACCTOSIHUE
OT TOpAMOM 10  IUIOCKOCTH, TMPOEKHUs  (Uryppl HAa  IUIOCKOCT.
[lepieHAUKYIAPHOCTh  IJIOCKOCTEH: NpPHU3HAK MEPIEHIUKYIIPHOCTU JBYX
mockocreil. Teopema o Tpex nepneHauKyIspax

IloHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPaHHUKA, BBITYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BepTKa MHOrorpanHuka. Ilpusma: n-yronbHas
npy3Ma, TPaHU U OCHOBAHUS MPHU3MBI, NpsiMas U HAKIOHHAs IPU3MBbI, OOKOBas U
[IOJIHAsL ~ IIOBEPXHOCTb  IIPU3MBL. [Tapaytenenunen,  NpsAMOYTOJIbHBINA
napajuleJienumnes] U ero cporcrsa. Ilupamuaa: n-yrosnbHas nupamuza, TpaHd U
7.4 OCHOBaHHE MUPAMUJIBI, OOKOBAs ¥ TIOJTHAS MIOBEPXHOCTh MUPAMHU/IBI, TPABUIIbHAS
U YCEdYEHHas MupamMuaa. OJIEMEHTbl Npu3Mbl U nupamuisl. lIpaBunbHble
MHOI'OIPAHHHUKH: MTOHATUE PABUIBHOIO MHOIOTPaHHUKA, IIpaBUIbHASA IIPU3Ma U
IIpaBUJIbHAs INUpaMUJa, MPAaBWIbHAS TPEyroyibHas IUpaMuia W INPaBHIBHBINA
TeTpa’p, KyO. IlpencraBieHue o MNpaBHIBHBIX MHOTOTPAHHUKAX: OKTadp,
Jnonekadp u ukocad CedeHus NpU3MbI U IIPaMUIbI

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CHMMCTPHUSA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ,
7.5 IIJIOCKOCTH. ONEeMEHTHI CUMMCTPHHU B IIHpaMUJax, IIapaJlICICIHIICAAX,
IMMPpaBUJIbHBIX MHOTI'OI'paHHUKax

Brruucnenue s1eMeHTOB MHOTOTPAaHHUKOB: pedpa, auaronanu, yrisl. [lmomanb
OOKOBOM TOBEPXHOCTUM U IOJIHOM MOBEPXHOCTH MPAMOM NPU3MBI, IUIOMIAIb
OCHOBaHU#, TeopemMa O OOKOBOW IMOBEPXHOCTH MpsAMOIM mpu3Msel. [lnomans

7.6 . .
OOKOBOM NOBEPXHOCTM M IOBEPXHOCTU NPABWIBHOM NHUpaMuAbl, TEOpEMa O
wiomaau yceueHHoH nupamunabl. [lonstue o0 oOveme. OO0beM NUpaMUIB,
IIPU3MBI
77 [TonoGuble Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIIAISIMU
' MOBEPXHOCTEH, 00beMaMHU MOT00HBIX TEN
Tabmuma 11.2
[TpoBepsiemble TpeOOBaHUS K pe3ybTaTaM OCBOCHUS OCHOBHOM
oOpa3oBatenbHON mporpaMmsl (11 kiacc)
Kon [IpoBepsiemble MpeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeNbHON TPOTrpaMMBbI CPEIHETO 00IIero 00pa3oBaHus
pe3yJipraTta

1 Yucna ¥ BEIYUCICHUS

OHCpI/IpOBaTL NOHATUAMU: HATYPAJIIBHOC, LCJIO0C YHUCIIO; HCIOJb30BATH
1.1 MNPU3HAKHW JACIUMOCTH HCJIbIX YHUCCII, PA3JIOKCHUC 4YHCJIa Ha IPOCTHIC
MHOXUTEIIN IJId PECIICHUA 3aaa4




1.2

OHGpHpOBaTI) IMOHATHUEM: CTCIICHb C pallMOHAJIBHBIM ITOKa3aTCJIeM

OnepupoBarh MOHATHIMU: JIoTapu(M YKCIia, TECATUUYHbIE U HATypajbHbIE

13
J0orapupmbl
2 VYpaBHEeHMS U HEpaBEHCTBA
[IpumeHsaTh CBOMCTBA CTEMEHHW JJIi HpeoOpa3oBaHUS  BBIPAKEHHIH,
2.1 ONEpPHPOBATH TOHATHUAMHU: TI0KA3aTEIbHOE YPAaBHEHHE W HEPAaBEHCTBO;
pelaTb OCHOBHBIE TUIIbI IOKA3aTEJIbHBIX YPAaBHEHUI U HEPABEHCTB
BeinonHATe npeoOpazoBaHMs BBIPAKEHHUH, COAEp)KalMX JiorapuMsl;
2.2 OIIEpUPOBATH MOHATUAMU: JIOTapU(PMHUECKOE YPABHEHUE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIBI JJOTapU(PMHUUECKUX YPABHEHUH 1 HEPABEHCTB
2.3 Haxoauts perienust npocTeHIInX TPUrOHOMETPUYECKIX HEPABECHCTB
OnepupoBaTh NOHATUAMM: CHCTEMa JIMHEHHBIX YpPaBHEHUH U €€ pelLIeHuE;
2.4 UCTOJB30BaTh ~ CHUCTEMY  JMHEWHBIX  YpPaBHEHUH Ui pEUICHUs
NPaKTUYECKUX 3a/1a4
25 HaxonuTe  pemieHuss  NOpPOCTEMIIMX  CHUCTEM U COBOKYIHOCTEH
' paLMOHATILHBIX YPAaBHEHUN U HEPABEHCTB
MogenupoBaTh peajgbHble CHUTYallUd Ha S3bIKE aiureOphl, COCTaBIIAThH
2.6 BBIPQXXCHUSI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIIOBHIO 3aJayH,
UCCIIE0BAaTh OCTPOESHHBIE MOJIEIIH C HCIOIb30BAaHUEM alllapaTa ajireopsl
3 @yHKIMH U TpaduKu
OnepupoBaTh TOHATHSAMH: TepUOIMYECKass (DYHKIHS, TPOMEKYTKU
31 MOHOTOHHOCTH (YHKLIMH, TOYKM SKCTpeMyMa (QYHKIUH, HauOojbllee U
' HalMEHbIIIee 3HAYCHUs (PYHKIUU Ha MPOMEXKYTKE; MCIIOIb30BaTh UX JUIS
uccieoBaHus PyHKINHU, 3aJaHHOU rpadukoM
OnepupoBaTh NOHATUSIMU: TpadUKH OKa3aTeNbHOM, JorapupmMuyeckoil u
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh UX Ha KOOPIMHATHOM
IUIOCKOCTH M UCTOJIb30BATh JIJIsl pEIIEHUs] YpaBHEHHUH 1 HEpaBEHCTB
N300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH TpadUKd  JIHHEHHBIX
3.3 YpaBHEHHWI ¥ WCIONB30BaTh WX Ui PEIICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUU
34 Ucnonws3oBath rpaduku (QyHKUMHA JUIs HCCIEIOBAaHUS TPOIECCOB U
' 3aBHCUMOCTEH U3 IpYruX y4yeOHBIX JAUCIUILTIH
4 Hauana maTematuieckoro aHaiamusa
41 OnepupoBaTh TOHSATHSIMHU: HENpepbIBHAS  (QYHKIHS, TMPOU3BOAHAS

(GyHKLIMU; HCIONB30BaTh TE€OMETPUUECKUH U (U3UYECKUH  CMBICT




MIPOU3BOHOM ISl pEIICHUS 3a/1a4

Haxoauth  mpou3BOAHBIE  BJEMEHTAPHBIX  (QYHKUMHA,  BBIYUCIATH

4.2 .
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUH
Hcnonb30BaTh  MPOU3BOAHYIO  JJISI  UCCIEAOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTHh PE3YJbTAaThl UCCIEN0BAHUSA K
MOCTPOCHHUIO IPpapUKOB
44 Hcnonp30BaTh MPOU3BOIHYIO JJISi HAXOXKICHUS HAWIYYILIEro pelieHus B
' MPUKIIAIHBIX, B TOM YHCJIE COI[HATIbHO-DKOHOMUYECKHX, 3a7auax
45 OnepupoBaTh MOHATHSAMH: [E€PBOOOpa3Hasi U UHTErpal; IOHUMATh
' reOMETPUYECKUI U (PU3MUECKHI CMBICIT HHTETpaja
46 Haxoaute nepBooOpasHbie 37IeMEHTAPHBIX (YHKINUN, BBIYUCISITh HHTETPAl
' no ¢popmyine Hetorona - JleiiOnuma
47 PemaTs npukianHble 3aga4n, B TOM YHMCII€ COL[MAIIbHO-DKOHOMUYECKOTO U
' buznyecKoro xapakrepa, CpecTBaMi MaTeMaTHYECKOTO aHAIHN3a
5 Teopus BeposiTHOCTEH U CTaTUCTHKA
51 CpaBHMBaTh BEPOATHOCTH 3HAYCHUH  CIy4yallHOM  BEJIMYUHBI  TIO
' pacnpeieNIeHUI0 WK ¢ TOMOUIBIO AUarpaMm
OnepupoBaTh MOHATHEM MaTEeMAaTHUYECKOTO OXXUIAHHS, MPUBOAUTH
59 IPUMEpPBI TOTO, KaK MIPUMEHSAETCS MaTeMAaTUYECKOE OKUJAaHUE ClIydaiiHON
' BEJIMYMHBI, HAXOAUThb MAaTEMaTHYECKOe OXKUIAHHE 10 JaHHOMY
pacnpeneneHuIo
5.3 HmeTh mpecTaBieHue 0 3aKOHE OOJIBIINX YHCE
5.4 MmeTs npencTaBiieHue O HOPMaIbHOM PACIpENEICHUN
6 ['eomerpus
OnepupoBaTh NOHATUSAMU: LMIMHAPUYECKas MOBEPXHOCTh, 0oOpa3yrolue
6.1 WINHAPUYECKOW TOBEPXHOCTH, IWIMHAP, KOHHMYECKas MOBEPXHOCTb,
' oOpa3yromue  KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (MUInHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TN BPALICHHS
6.4 KnaccudummupoBars B3auMHOE pacmoiokeHHe cPephl U TUIOCKOCTH
6.5 OnepupoBaTh MOHATHSAMH: ILIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA,

BBICOTAa CE€TMCHTA, IH&pOBOﬁ CJ'IOﬁ, OCHOBAHHUE MIapOBOIro CJI0s, BBICOTA




IIapOBOTO CJIOS, IAPOBOU CEKTOP

Beruncisate 0o0BeMbI W TUIONIAJAM TOBEPXHOCTEH TeN  BpallCHHS,

6.6
TeOMETPUUECKUX TEJI C MPUMEHEHUEM (HOpMyIT
OnepupoBaTh MNOHATUSMH: MHOTOTPAaHHHMK, BIIMCAaHHBIM B chepy
6.7 OTMCAaHHBIN OKOJIO cepsl, cepa, BIUCaHHAST B MHOTOIPAHHHUK HJIH TEJIO
BpALIEHUS
6.8 BbIUuCIATE COOTHOIIEHHS MEX 1Y IIOLIAIIMU IIOBEPXHOCTEH U 0ObeMaMu
' MONOOHBIX TEN
6.9 N300paxkath u3yuyaemble (UIYpbl OT PYKHM M C NPUMEHEHUEM MPOCTHIX
' YEePTEKHBIX HHCTPYMEHTOB
BbImonHATE  (BBIHOCHBIE) IUIOCKME YEPTEXKH M3 PUCYHKOB MPOCTHIX
6.10 00BeMHBIX (UTyp: BHUJI CBEpXy, COOKY, CHM3Y; CTPOUTH CECUCHHS Tell
BpALIEHUs
W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBaTh HHPOPMALUIO O
6.11 IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (Urypax, HpeICTaBICHHYIO Ha
YepTeKax U pUCyHKax
[IpumensTe reomerpudeckue (akThl I PEHICHUS CTEPEOMETPUYECKUX
6.12 3ajjay, MPEIIOJaraloliiX HECKOJbKO IIAroB peleHHs, €CIH YCIOBUS
IPUMEHEHHUs 3aJ]aHbl B IBHOH popme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE JeMCTBUS  CIIOKEHUSI BEKTOPOB, BBIYUTAHHMS BEKTOPOB U
6.14 YMHOXXEHHSI BEKTOpa Ha YHCJIO, OOBSICHATh, KaKUMHU CBONCTBAMU OHH
o0najgaroT
6.15 [TpuMeHsTH MpaBUIIO MApaUIEIICUIIEIA TIPU CIIOKESHUH BEKTOPOB
OnepupoBaTh TOHATHSIMHU: J€KAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE,
6.16 BEKTOp, MOJYyJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA,
' yrol  MeXJIy BEKTOpaMH, CKaJsipHOE MPOM3BEAECHHUE  BEKTOPOB,
KOJIJTMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPHI
Haxomute cymMmy BEKTOpOB W TpPOW3BEICHHE BEKTOpAa HA YHCIO, Yrod
6.17 MEXy BEKTOpaMH, CKAISIPHOE NPOHM3BEICHUE, PACKIIAIBIBATE BEKTOP IO
JIByM HEKOJUIMHEApHBIM BEKTOpam
6.18 3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKApTOBOM CUCTEME KOOPAUHAT
6.19 Pemate npocreiiiye reoMeTpuyeckre 3aauyd Ha IPUMEHEHHE BEKTOPHO-
' KOOPJIMHATHOTO METOJ1a
6.20 Pemate 3amauM Ha J10Ka3aTENbCTBO MATEMATHYECKUX OTHOILIEHUH H




HaXO0XIACHUEC TCOMETPHUYCCKUX BCIUYHUH II0 06pa3uaM WK aJiIrOpUTMaM,
MMPpUMCHAA HU3BCCTHBIC METOAbI npu pPCHICHUA CTaHAApPTHBIX
MaTeéMaTHYCCKUX 3a1a4

6.21

[IpuMeHATH NpOCTEHIIME IPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPY PEILICHUN CTEPEOMETPUUECKHX 33124

6.22

[TpuBOaUTE MpUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoJEe U
JKU3HH, pACIIO3HABATh MPOSBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATh MOJTyYEHHbIE 3HAHUS HAa MPAKTUKE: aHAJIM3UPOBATH peabHbIC
CUTYallUu U IPUMEHSTh U3yUEHHbIE IOHSTHSI B IIPOLIECCE ITOMCKA PELLICHUS
MaTeMaTu4ecku cHOpMyIHPOBAHHON MPOOIIEMbI, MOIETTUPOBAThH peajbHbIe
CUTyallUM Ha fA3BIKE I'€OMETPUM, MCCIIECJOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX TOHATHI U TeopeM, anmnapaTa aareopsl,
pemiatb ~ MpPaKkTUYECKHE  3aJayd,  CBA3aHHbIE C  HAXO0XKJICHHEM
F€OMETPUUYECKHUX BEJIMYUH

Tabmauua 11.3

[IpoBepsiembie aneMenThI coaepkanus (11 kmacc)

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

1 Hucna v BBIYUCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIbIX YUCEI
1.2 Crenenb ¢ pallnoHaNBHBIM MTOKa3zarenaeM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTHYHbIE U HATYpPAIbHBIC JTOTaPHUPMBI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIIMX JIOTapU(MBI
29 [IpeoOpa3oBanue BbIpaXEHUH, COAEP)KAIIUX CTENEHM C PALUOHAIBHBIM
HOKa3aTeseM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toxa3zaTenbHbIE YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 Cucrembl JII/IH?fIHLIX ypaBHeHvHﬁ. Pemenne mpuKIaAHBIX 3a/a4 C IOMOILBIO
CHCTEMBI JIMHEHHBIX YpaBHEHHHA
2.7 CucTteMbl 1 COBOKYITHOCTH PAallMOHAJILHBIX YPaBHEHUI U HEPABEHCTB




[IpumeHeHre ypaBHEHUMN, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHX

2.8 . .
3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAyKH U peabHON )KU3HU
3 OyHKIUYT U TpapUKU
Oynkuus. [lepuonnueckue ¢GyHkuuu. [IpomMexyTkm MOHOTOHHOCTH (YHKIIWU.
3.1 MaxkcumymMbl 1 MUHUMYMBI ¢GyHKuud. HaunOosnblnee W HauMeHblee 3HAUYCHUE
(GYHKLNHU HAa IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U TpaduKu
3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
34 Hcnonb3oBanue rpadukoB (YHKIMNA JUIS PELICHUS YpaBHEHHH M JIMHEHHBIX
' CHCTEM
Hcnonb3oBanue rpadukoB (QyHKOMM U1  MCCIENOBAaHUS IPOLIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HUKAIOT NP PELICHUM 3ajjady U3 JPYTUX Yy4eOHBIX
IIPEAMETOB U peabHOM KU3HU
4 Hauana matemaTndeckoro aHaausa
4.1 HenpepeiBabie pyHknu. MeTo1 HHTEPBAIOB AJIsl pEHICHUS] HEPABEHCTB
4.2 [TpousBonHas Gpynkiuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHON
43 [Tpou3BosHbIe 37eMEHTapHbIX (GYHKUUN. DOpMysbl HaXOXKAEHUS MPOU3BOAHOM
' CYMMBI, TIPOU3BEICHUS M YaCTHOTO (DYHKIIUN
[IpumeHeHne MPOW3BOAHOM K HCCIENOBAaHUIO (DYHKIMA HAa MOHOTOHHOCTH H
4.4 3KCTpeMyMbl. HaxoxaeHne HanOoNbIIero U HaMMEHBIIEro 3HaueHUs (PyHKIUH
Ha OTpe3Ke
[IpuMeHeHHe TPOM3BOJHONW Ui HAXOXKICHUS HAWIYYIIEro peuleHus B
4.5 MPUKIAJAHBIX 33/ladax, JId ONpEAECNeHUs CKOPOCTH MpOoLecca, 3aJaHHOTO
dbopmyroit uiu rpagukoM
4.6 [TepBooOpaznas. Tabnuia nepBooOpasHbIX
47 WuTerpain, ero reoMeTpuueckuii 1 puznyeckuil cMbIci. BelunciaeHue nHTerpana
' no ¢popmyie Hetotona - JleiiOHuma
5 Teopus BEpOATHOCTEHN M CTATUCTHKA
YucnoBele XapaKTEPUCTUKH CITyYaiiHBIX BEIMUYWH: MaTEeMaTHYECKOE OXKUIaHWE,
JMCIIepcuss UM CTaHIapTHOe  OTKJIOHeHue.  Ilpumepsl  mpuMeHeHUs
51 MaTeMaTHYECKOTO OKUIAHWS, B TOM YHCIE B 33[a4aX W3 MMOBCETHEBHOMN JKU3HU.

Marematnueckoe oxuaaHue OMHApPHOM Ciyd4aiiHON BelnunHbl. MaTremaTuueckoe
OKUJAaHUE CYMMBI CIIy4allHbIX BEJIWYMH. MareMaTH4eckoe O0XHJIaHue U
JUCIIEPCUsi TEOMETPUYECKOTO U OMHOMMATIBHOTO pacipeiesieHuit




3aKoH OOJIBIIIUX YUCENT U €r0 POJb B HAayKe, MpUpojie U odimecTBe. BeiOOpouHbIit
METO/I UCCIIETIOBAHUI

5.2

IIpuMepsl HENpPEpBIBHBIX CiIy4alHbBIX BenWYMH. lloHATHE O MIIOTHOCTH
5.3 pactpeneneHus. 3afadd, IPUBOAAIIME K HOPMAJIbHOMY PAaCHpPEICIICHUIO.
[TonsiTie 0 HOPMAJIBHOM PacCIpPECICHUN

6 I'eomerpus

[unuHapuYecKas MOBEPXHOCTh, 00pa3yroliue UIHHIPUICCKOW MOBEPXHOCTH,
6.1 OCh IMJIMHIPUYECKOW MOBEPXHOCTU. LlWiaMHAp: OCHOBaHHMS © OOKOBas
MOBEPXHOCTh, 00pa3yromas U 0Ch, TUIOMIA (b OOKOBOU M MOJIHOM MTOBEPXHOCTH

Konnueckasi MOBEpXHOCTb, 00Opa3yrolIe KOHHUYECKOW MOBEPXHOCTH, OCh H
BEpLIMHA KOHMYECKOM MOBEepXHOCTH. KOHyC: OCHOBaHME M  BEpILIUHA,
oOpasyroiass U OCh, IUIONIAIb OOKOBOM M IOJHOW IMOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3yroIue 1 BEICOTa, OCHOBaHUS U OOKOBasi IOBEPXHOCTh

6.2

Cdepa w map: meHTp, paauyc, AWAMETP, IUIOMIATL IMOBEPXHOCTU C(hEphl.
6.3 B3aumHoe pacmonoxenue cepsl U MIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe,
IJI0MIAhL Chephl

6.4 N3o0paxenue e BpallleHus Ha II0CKOCTH. Pa3BepTka nuimuHApa U KOHyca

KOM6I/IHaI_[I/II/I TSI Bpall€CHUA W MHOI'OTPAHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN

6.5
OKOJIO C(l)epLI, C(1)epa, BIIMCAHHAA B MHOT'OI'PAaHHUK, WX TCJIO BpalllCHU S

[Tonste 06 o6beme. OcHOBHBIE CcBOiicTBa 00BeMOB Ten. Teopema 06 oObeme
6.6 NPSMOYTOJIBHOTO TapaiieNienunesa u cieactBus nu3 Hee. OO0beM IMIIMHApA,
kKoHyca. O0beM 1mapa u miomaab cepsl

[TogoOubie Tenma B mpocTtpaHcTBe. (COOTHOLIEHUS MEXAY TUIOMIAASMU

6.7 .
MOBEPXHOCTEH, 00beMaMU MOJAOOHBIX TN
6.8 Ceuenus nunuHApa (MapaielbHO U MEPHNEHANKYISIPHO OCH), CEYEHHUs KOHYca
' (mapannenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa
BekTop Ha miuockocTd U B npoctpaHcTBe. CIOXKEHUE W BBIYUTAHUE BEKTOPOB.
6.9 YMHOXKeHHEe BEKTOpa Ha YKCIIo. PaznokeHne BEKTopa 1Mo TpeM HEKOMITJIaHAPHBIM
' BekTopaM. IlpaBwino mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €
MPUMEHEHUEM MPABUJII ACHCTBUI C BEKTOpaMU
[IpssMmoyronbHas cucTteMa KOOpJIMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
6.10 [Ipocreiiimue 3amaun B KOOpAMHATaX. YToll Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BEKTOPOB. Brrancnenue YIJIOB MEXKAY MPAMBIMU U ITIJIOCKOCTAMM.
KOOp,Z[I/IHaTHO-BCKTopHBII\/II MCTO/ IIPpU PCIICHUU I'COMCTPUICCKUX 3a1a1

111.11. [insa npoBeieHUs €IMHOT0 TOCYIapCTBEHHOTO 3K3aMeHa o MaTemartuke (nanee - ET'D
0 MaTeMaTHKe) MHCIOJb3yeTcsl IepeueHb (KoAU(pHUKaTOp) MpOBepseMbIX TpeOoBaHUM K



pe3ylibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPETHEro 00IIero o0pa3oBaHus U
aneMeHTOB conaepkanus. [lpu mpoBenenun EI'D mo maremaTrnke 0a30BOTO YpOBHS W3 TMEPEUHS
(kogudukaTopa) BHIOMPAIOTCS MO3UIIMHA, COOTBETCTBYIOIIHE (DenepanbHOi pabouel mporpaMme 1mo
MaTeMaTHKe (0a30BbIil YPOBEHD)

Tabmauua 11.4

[TpoBepsiembie Ha EI'D o MaremaTuke TpeOOBaHMS
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOTrpaMMbl
cpemHero ooIero oopa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUS
MIPOBEPSEMOTr0 | OCHOBHOM 00pa30BaTEIIbHOM MPOTPAMMBI CPEeTHETO 00IIero 00pa3oBaHus
TpeboBaHUs

1 Brnanenue meromaMu J10Ka3aTelbCTB, AITOPUTMaMHU peIEHHs 3ajad;
yMeHue (GOpPMYIHPOBATh M ONEPUPOBATH IOHATHUSMHU: OIpEesICHHE,
aKCMOMa, TeopemMa, CJEJICTBHE, CBOMCTBO, IPHU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (DOPMYJIMPOBKH; MPUMEHATh UX; YMEHUE (HOPMYIUpPOBAThH
o0paTHOE€ M HPOTUBOINOJOXKHOE YTBEP)KJIECHUE, NMPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMaTHYEeCKOM HMHJIYKIMH;
IPOBOJUTH JI0Ka3aTeNIbHbIE PACCYKACHUS MIPU PEIIEHUH 33/1a4, OLICHUBATh
JIOTUYECKYI0  TPaBWIBHOCTh  PAacCyKJIEHUH; yMEHHME OIEepUpOoBaTh
HOHATUSAMH: MHOXXECTBO, IOJMHOXKECTBO, OINEpallMd HaJ MHOXKECTBAMU;
YMEHHE  HCIIOJIb30BaTh  TEOPETHUKO-MHOXKECTBEHHBIH  ammapar  Juis
ONMCAHUS PEATBHBIX MPOLIECCOB U SBJIECHUN M MPHU PELICHUU 33]a4, B TOM
YHClIe U3 IPYTUX Y4eOHBIX MPEAMETOB; YMEHUE ONEPUPOBATh NOHATUAMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
Y OMHCHIBaTh Tpadbl pa3aIMdHbIMU CIIOCO0aMU; UCIONB30BaTh Ipadbl Npu
pelIeHnu 3a1a4

2 YMenue onepupoBaTh MOHATHSAMHU: HATYpPAJbHOE YHUCIO, LEI0E YHCIIO,
CTEIIEHb C LIEJIBIM IT0KA3aTeNIeM, KOPEHb HATYpPaJbHOW CTEIIEHH, CTENEHD C
palMOHANIBHBIM TTOKA3aTeNIEM, CTENEHb C JECHCTBUTEIBbHBIM IOKa3aTeNeM,
norapudM YWcIa, CUHYC, KOCHHYC M TAaHT€HC MPOW3BOJILHOTO YHCIIA,
OCTaTOK II0 MOJYJII0, PAlMOHAJIBHOE YHCIO, UPPALMOHAIBHOE YHCIIO,
MHOKE€CTBA HATypPaJbHBIX, LEJNbIX, PAUNUOHAIBHBIX, JIEHUCTBUTEIIbHBIX
YHUCeN; YMEHHUE UCIIO0Ih30BaTh MPU3HAKH JCIMMOCTH, HAUMEHBIINI 001N
JIenuTenh W HauMeHbllee ofllee KpaTHoe, anroputM EBkimpma mpu
pELICHUH 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIHOHHBIMU CHCTEMaMHU
CUHCJICHHSI; YMEHHE BBITIOJTHATH BHIYUCIICHUE 3HAYCHUN U TTpeoOpa30BaHus
BBIPQXEHUI CO CTEMEeHsIMH M Jiorapudmamu, mpeoOpa3oBaHUs APOOHO-
pallMOHAIIBHBIX ~ BBIPAKEHUW;  YMEHUE  ONEpPUPOBATH  MOHATHIMU:
MOCJIEIOBATEILHOCTh, apu(METHYECKass TPOrpPeccHsi, TEeOMETpUUYECKas
nporpeccusi, OECKOHEYHO YOBIBalOIlas T'e€OMETpPHYEcKas MPOrpecCcus;
YMEHHME 3a/1aBaTh IOCJIENOBATEIBHOCTA, B TOM YHUCJIE C MOMOIIBIO
PEKYPPEHTHBIX (HOPMYI; YMEHHE ONEPUPOBATH MOHATHUSIMH: KOMIUIEKCHOE




YUCJIO, CONPSDKCHHBIC KOMIUIGKCHBIE YHCIA, MOIYJIh M apTryMEHT
KOMIUIGKCHOTO ~ 4Yucia, QopMa  3alUCh  KOMIUIEKCHBIX  YHCEl
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas | anreOpandeckas); yMeTb
MPOU3BOJUTE apU(PMETHUSCKHE ICHCTBHUSI C KOMIUICKCHBIMH YHCIIAMH;
MPUBOAUTH MPUMEPHI UCIIOIB30BAHUSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
MOHATHSAMU: MaTtpuma 2 X 2 W 3 X 3, ONpenenuTresb MaTpUIIbl,
T€OMETPUUYECKHI CMBICIT OTIPECTUTEIIS

VYMeHue onepupoBaTh IOHATUSAMM: palMOHalbHBIE, HPpPALMOHAIbHBIE,
noKa3aTeJbHble, CTENEHHBIe, JIorapu(MUUYECKUe, TPUTOHOMETPUUYECKHE
YpPaBHEHHUS U HEpPaBEHCTBA, MX CHUCTEMbl; YMEHHME OIEPUPOBATH
HOHATUAMU: TOXXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, YypaBHEHHE,
HEPAaBEHCTBO, CHCTEMA YPaBHEHMM M HEPAaBEHCTB, PAaBHOCUIBHOCTH
YpaBHEHUH, HEPaBEHCTB U CHUCTEM; YMEHHUE pellaTh YpaBHEHMS,
HEpaBEHCTBA M CHCTEMbl C IIOMOIIBIO pa3JIMYHBIX IPUEMOB; peEIIaTh
YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBl C IapaMeTpOM; HPUMEHSTbH
YpaBHEHHUS, HEPABEHCTBA, MX CHCTEMbI JJIs PEIICHHUS MaTeMaTUYEeCKUX
3ajlay M 3a]1a4 U3 Pa3IUuHbIX 00JIacTel HAYKU U pealbHOU )KU3HU

YMeHue omnepupoBarh MOHATHSAMU: (YHKLIMSA, YETHOCTb (DYHKIUH,
HEPUOJIMYHOCTh (DYHKIMH, OTPAaHUYEHHOCTh (YHKLUUH, MOHOTOHHOCTh
¢GyHKIMH, KCTpeMyM (YHKIMH, HauOOJblIee W HaUMEHbIIEe 3HAYCHHS
(GYHKLIMU Ha MPOMEXYTKE, HelpepblBHAs (YHKIUS, aCUMIITOTHI Ipaduka
(GyHKLUY, TepBas U BTOpas MPOM3BOJHAs (PYHKIUH, F€OMETPUUYECKUN U
(¢u3nUeCKUil CMBICI MPOM3BOAHOW, TMEpBOOOpa3Has, OIpeIeICHHBIN
UHTErpaji; YMEHHE HaXOAWUTh AaCUMIITOThI rpaduka (yHKIHMH; yMEHUE
BBIUUCIIATh  IPOU3BOJAHBIE  CYMMBbI, IPOM3BEIEHHUS, YAaCTHOIO U
KOMIO3UIMK (YHKIMH, HAXOAUTh ypaBHEHHE KacaTeJbHOM K Ipaduky
(GYyHKLIMY; yMEHHE HaxOIMTh IMPOU3BOJHBIE 3IIEMEHTAPHBIX (YHKLUH;
YMEHHE HCIHOJIb30BaTh MPOM3BOJHYIO JJs HCCIENOBaHUS (DYHKIUA,
HaXOJUTh HauOONbIIME W HAUMEHbIINME 3HaueHus (QYHKUUN; CTPOUTH
rpa¢uKd MHOTOWJIEHOB C HCIOJb30BaHMEM arrapara MaTeMaTHYecKOro
aHaJINM3a; NPUMEHATH [POU3BOAHYIO [UIsl HAaXOXKIEHUS HaWIydIlero
pelieHrs B MPHUKIAJHBIX, B TOM YHCJIE COIHAIbHO-DKOHOMUYECKHX U
du3nyeckrx 3aJavyax; HaXOAUTh IUIOWAAN U 00BEMbI (UTYp C MOMOIBIO
MHTETpasla; MPUBOJIUTH NPUMEPBl MATEMATHYECKOTO MOJEIHMPOBAHMS C
NOMOUIbI0 AU PepeHInanbHbIX YpaBHEHUN

YMeHue onepupoBarh NOHATUAMU: TpapuK QYHKIMH, OOpaTHas QYHKIHS,
KOMIO3UIMS (DYHKUMNA, JuHeHHas (yHKUMS, KBagpaTuyHas (QyHKIHA,
pauuoHanmbHass (QYHKIUS, CTENeHHas (YHKIMsS, TPUTOHOMETPUYECKHE
¢GbyHKIIMK, OOpaTHBIE TPUTOHOMETpHUeckHe (YHKLWHU, TMOKa3aTelbHas U
norapudmuueckas (QYHKIMHU; YMEHHE CTPOUTHh TIpapuKd H3YYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpazoBaHust  TrpapuKoB  (DYHKIIMIA,
UCIIOJIb30BaTh TpaduKH Uil W3Y4YEHMs MPOIIECCOB U 3aBUCHMOCTEH, IpH
pelleHnn 3aJad U3 ApYrux Y4eOHbIX MPEIMETOB M 3a/lad U3 peajbHOM
KHU3HHM;, BBIpaXaTb (OPMYJIaMU 3aBUCUMOCTH MEXAY BEIMYHMHAMU;




WCIIOJIh30BaTh CBOMCTBA M Tpaduku (PYHKIUN A1 PEIICHUS ypaBHEHH,
HEPAaBEHCTB M 3aJad C MapaMeTpamu; M300pakaTb HAa KOOPAMHATHOM
IUIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM U YaCTH, HA JBUKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJorH, 3ajjaud U3 00JacTH YIpaBJIEHUS JMYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJ0BaTh IIOJYYECHHOE PELICHUE H
OLICHMBATh IPaBJOINOJ0OHOCTh PpE3Yy/IbTATOB; YMEHHME MOJAEIUPOBATH
pealbHbIE CUTyallUM Ha SA3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBMIO 3a1a4U, UCCICA0BATh
IIOCTPOCHHBIE ~ MOJEIM C  MCIOJIB30BaHMEM  almapara  anreopsl,
UHTEPIPETUPOBATH MTOJIYYEHHBIN pe3ynbTaT

YMeHne onepupoBaTh MOHATHUAMHU: CpeaHee apudMeTHUecKoe, MeauaHa,
HauOoJIplllee U HaUMEHbIIee 3HAUCHMsI, pa3Max, TUCIEePCHsl, CTaHIapTHOE
OTKJIOHEHUE 4YMCJIOBOTr0 Habopa; yMEHHE M3BJIEKATh, MHTEPIPETHUPOBATH
UH(OPMALIKIO, TIPEACTABICHHYIO B Ta0IUIaX, Ha JUarpaMMax, rpadukax,
OTPaXKAIOILYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBICHUM; MPEACTABIATH
UHPOPMALIMIO C MOMOINBI0 TabaMLl M JUarpaMM; HCCIIEJ0BaTh
CTaTUCTHYECKUE HAaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM TpauuecKux
METO/0B U 3JIEKTPOHHBIX CPEACTB; rpadUUecKl UCClIe0BaTh COBMECTHBIE
HaOJII0IEHUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccuu

YMeHue onepupoBaTh MNOHATUSAMH: CIy4alHbBIM ONBIT M ciy4aiiHoe
coOBbITHE, BEPOATHOCTb CIy4aHOTO COOBITUS; YMEHHME BBIYHUCIATH
BEPOSITHOCTb C HCIOJb30BAHHEM TIpaUUYeCKUX METOOB; NPUMEHSThH
(GOpMyNbl CIIOKEHUS M YMHOXEHHsI BEpOSTHOCTEH, (opMyiy MOTHON
BEpOATHOCTH, popMyny bepHysuin, komMOuHaTOpHBIE (aKThl U (OPMYIIBL;
OLICHUBAaTh BEPOSTHOCTH pEAIbHBIX COOBITUH; YMEHHE OIEepUupOBaThH
NOHATUAMM: CIIy4aiiHas BEJIMYMHA, pPAclpeiciieHUE BEPOSTHOCTEM,
MaTeMaTUYeCKOe O)KMJIaHUE, ITUCIEepCUsi M CTaHAAapTHOE OTKIOHEHHE
CIy4ailHOH  BeNMYUHBL, (YHKIUU paclpeneieHuss U  IJIOTHOCTU
PaBHOMEPHOT0, TIOKA3aTEJIBHOIO M HOPMaJIBHOTO PACIpPENEICHNN; YMEHHE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHpEeNICHUI AJis peleHus 3aaay;
3HAKOMCTBO C MOHSTUSMH: 3aKOH OOJIBLIMX YHMCEJ, METO/bI BEIOOPOUYHBIX
UCCIIEJOBAHNM; YMEHUE TPUBOAUTH MPUMEPHI MPOSIBICHUSA 3aKOHA
0OJBIIMX YHUCENl B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHE
ONepUpPOBATh MOHATUSMU: COYETAHUE, MEPECTaHOBKA, YHCIO COYETaHH,
YHUCIO  TepecTaHoBOK; OuMHOM  HblOTOHa;  yMeHHE  NPUMEHSTh
KOMOHMHATOpHbIE (DAaKThl U pPacCyKJIEHUs JUIS pellieHus 3a/1ay; OLleHUBATh
BEPOATHOCTH pPealbHBIX COOBITUN; COCTABIISITh BEPOSATHOCTHYIO MOJEb U
MHTEPIPETUPOBATH ITOIYYEHHBIN pe3ysbTar

YMenue ONCprUpoOBaATH TIOHATUSAMMU TOYKa, npsamas, IIJIOCKOCTD,
MMpOCTPAHCTBO, OTPC30K, JIYY, BCJINYHNHA YyTJIa, ILTOCKHUM yroi, I[ByrpaHHBIfI




yroJl, TPEXTPaHHBIM YToJ, CKpelIBatonIfecs MpsMble, MapaiebHOCTh U
NEePHEHANKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH, Yrojl MEXAY HpsIMBIMH,
yroJ MeXAy TMpsSMOM U IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSIMH,
paccTossHue OT TOYKH JO IUIOCKOCTHU, PACCTOSHUE MEXIY HPSIMbIMHU,
PacCTOSIHUE MEXIY IUIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh MPHU PEHICHUU
3a1a4 U3y4deHHbIe (PaKThl U TEOpPEeMbl IUIAHUMETPHH; YMEHHUE OLIEHHWBATh
pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJICJId C TIOMOIIbI0O TE€OMETPUUYECKHX IMOHSATUH W BEJIMYMUH, PEIIaTh
CBSI3aHHbBIC C HUMHU MTPAKTUYECKHE 3a/1a4l
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAAb (UTypbl, 00beM QUTypHI,
MHOTOTPAaHHHK, MPABUJIbHBI MHOTOIPAHHUK, CCYCHHE MHOTOIPaHHHUKA,
Ky0, mMapajuieienurnes, Mpu3Ma, nupaMuaa, ¢Gurypa M IOBEPXHOCTh
BpallleHUs, [MWJIUHAP, KOHYyC, map, cdepa, IUiomans cdepsl, IIOMaab
MOBEPXHOCTH TMHPAMUJIbI, TPHU3MbI, KOHYCa, IHIMHIpa, 00beM KyOa,
MNpAMOYTOJIbHOIO IapaJuiCiiCruic/ia, IMMUupaMubl, MIPHU3MbI, LOUIXHApPA,
KOHYyCa, IIapa, pa3BepTKa IMOBEPXHOCTH, CECUYCHHUS KOHyCa W IMJIHHIPA,
napajulelibHble OCH HJIM OCHOBAaHHIO, CEYCHHE Iapa, IIOCKOCTb,
Kacaromiascss cdepbl, IWIMHIPA, KOHYCa; YMCHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAaHHHUKH, (QHUTYphl M MOBEPXHOCTU
BpAIIIEHHs], X CEYCHUs], B TOM YHCIIC C TIOMOIIBIO 3JCKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSITh CBOWCTBA T€OMETPHUECKUX (HUTYp, CAMOCTOSTEIHHO
bopMyIUpPOBaTh OMpPEACIICHUs U3y4aeMbIX (DUTYpP, BBIIIBUTATh THIIOTE3BI O
CBOMCTBAaX M NPHU3HAKAX TECOMETPHUYCCKHX (HUTYp, OOOCHOBBIBATH WU
OlpoBepraTh MWX; yMEHHE NPOBOIUTH Kiaccupukanmuio ¢uryp 1o
Pa3IMYHbIM [PU3HAKAM, BBIIIOJHATD HCO6XOI[I/IMI)IC JOIIOJIHUTCIIbHBIC
HOCTPOCHHSI

11

VYMeHne onepupoBaTh IMOHATUSMHU: JBHXKEHHE B  MPOCTPAHCTBE,
napajuiedbHbII MEPEHOC, CUMMETPUsI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MMoa00UsI, TOAOOHBIE (UTYpPHI; YMEHHE
pacro3HaBaTh paBHbIE M TMOAOOHBIE (UTYpPHI, B TOM 4YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCMOJIb30BaTh T€OMETPUUECKUE OTHOIICHHS TIPH
PeICHMU 3aJa4d; HaXOAUTb TI'COMETPUUCCKHE BCIIMYUHBI (I[J'H/IHa, yrou,
I0MIa/lb, 00BEM) MPH PEIICHUH 3a/1ad U3 APYrUX Y4eOHBIX MPEIMETOB U
U3 pEaTbHOM JKWU3HU; YMEHUE BBIYUCIATH T€OMETPUUYECKHE BEIUUYHHBI
(MHA, yroJ, MoOW@AAb, OOBEM, IUIOLIAJb IMOBEPXHOCTH), HCHOJB3YS
U3y4eHHbIEe (OPMYIBI U METOMABI, B TOM 4YHCIIE: MIOIAh MOBEPXHOCTU
MUPaMUJIBI, TIPU3MBI, KOHYCa, IMIMHIpA, Momanb chepsl; oobeM Kyda,
MMpAMOYTOJIBHOI'O IapaJuICiiCiuicia, IMMUupaMubl, OTPHU3MbI, OUIWHApPA,
KOHYca, Il1apa; yMEHUEe HaXOJAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATHAMHU: NPSIMOYTOJbHAS CUCTEMa KOOpJIWHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpPAa Ha YHCIO, pPa3JIOKEHHWE BeKTopa Mo 0aswucy,
CKaISIpHOE TPOMW3BEJCHNWE, BEKTOPHOE IMPOU3BEACHHUE, Yrol MEXIy
BEKTOPAMH;, YMEHHE HCIIOJNb30BaTh BEKTOPHBIM M KOOPAWHATHBI METOJ




JUISI pEIICHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 IPYTUX YUeOHBIX MPEIMETOB

13 YMeHne BeIOMpATh MOAXOMAIIANA METOT ISl PEIICHUS 3a1a9i; TOHUMaHUE
3HAYMMOCTH MAaTEMATHKU B HM3yYCHUH TPUPOTHBIX M OOIIECTBEHHBIX
MpOLIECCOB W SIBJICHUN; YMEHHUE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTEeMaTUKH B UCKYCCTBE, YMEHHUE MIPUBOAUTH MPUMEPHI MaTEMAaTHUECKHIX
OTKPBITHIA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU

Tabmauua 11.5

[lepeuenb r11eMeHTOB cojiepxkaHusl, IpoBepsieMbIX Ha EI'D
10 MaTeMaTHKe

Kon IIpoBepsieMblii 2JIEMEHT COEpKaHUS
1 Yucna v BIYMCIECHUS
11 Hatypanbnble u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YUCEI
1.2 Panyonanehple uyucia. OOBIKHOBEHHbIE W JIECATUYHBIC JpOOU, IPOLEHTHI,

OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

1.3 Apudpmernueckuii KOpEHb HaTypaJbHON CTEIECHU. HenictBus c
apupMeTUYECKUMU KOPHSIMH HaTypalbHON CTENEHU

14 Crenenb c nenbiM mokasareneM. CTENeHb € pPalMOHAIBHBIM ITOKA3aTeJeM.
CBolicTBa CTEIIEHU

1.5 CuHyC, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa

1.6 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOrapHUPMbI

1.7 JleiictButensHbie uncia. ApudMeTHdYecKue omepanud ¢ AeHCTBUTEIbHBIMU
qucjiaMu. HpI/I6J'II/I)K€HHI)I€ BbBIYUCIICHUA, IIpaBUJIa OKPYIJICHUA, IPUKUJKA H
OLICHKA PEe3yJIbTaTa BIUUCICHUN

1.8 [IpeoOpa3oBanme BEIpAKESHUHT

19 Komruiekcusle ynciia

2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Lenbie u 1poOGHO-paiOHANbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS




2.5

[{enbie u poOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 HppanronanbHple HEPABEHCTBA

2.7 [TokazaTenpHbIC U JOorapuhMUUECKHE HEPABEHCTBA

2.8 TpuronomeTprdeckue HEPaBEHCTBA

2.9 CucrteMbl U COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 |YpaBHeHHUs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpamMu

2.11 |Marpuua cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpenennTeNb MaTpHUIIbI

3 OyHKIUYU U TpapUKU

3.1 Oynkuus, cnocoOsl 3amanus Gyakuuu. ['padpuk QyHxiun. BzaumHo obparHbie
¢ynkuuu. YetHsle 1 HeueTHble pyHKUuU. [lepuoanyeckue GpyHKIun

3.2 OO6nactp ompenereHUs W MHOXECTBO 3HaueHWH QyHkuuu. Hymum ¢yHkuuu.
[TpomMexxyTkH 3HAKOHNOCTOSHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH —(DYHKIUH.
MaxkcumMymMbl 1 MUHUMYMBI (GyHKnud. HawmOosblee W HauMeHbIee 3HAUYCHUE
(YHKIIMHM HAa IPOMEKYTKE

3.3 Crenennass (pyHKIHS C HaTypaJdbHBIM M IENBIM TOKaszatesneM. Ee cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU

3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpaduKu

3.5 [TokazarenbHas u norapupmMudeckas GyHKINUU, UX CBOMCTBA U rpaduku

3.6 Toukn paspeiBa. AcuMnToThl TrpapukoB (yHkuuid. CBoiicTBa (QYHKIIMIH,
HENpEPbIBHBIX Ha OTPEe3Ke

3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH

3.8 Apudmernueckass u reomerpuueckas nporpeccuu. Dopmyna  CIOXKHBIX
HPOIIEHTOB

4 Hauana maremMaTHueckoro aHaimsa

4.1 [TpousBonHas GpyHkiuu. [Tpon3BoHbIE SIEeMEHTAPHBIX (HYHKINH

4.2 [IpuMeHeHHe NPOU3BOAHOM K HCCIENOBaHUIO (DYHKIMI Ha MOHOTOHHOCTb H
3KCTpeMyMbl. HaxosxaeHne HanOoNbIIEro U HaMMEHBIIEro 3HaueHUs (PyHKIUH
Ha OTpe3Ke

4.3 [TepBooOpaznas. Mnterpan

MHoOkecTBa U JIOTUKA




5.1 MHOecTBO, Onepanuu HaJ MHOXecTBaMu. [narpammsl Ditnepa - Benna

5.2 Jloruka

6 BeposTHOCTh M cTaTUCTHKA
6.1 OrnucarenbHas CTaATUCTHUKA
6.2 BepositHOCTh

6.3 KombunaTtopuka

7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [TpsiMble ¥ IJIOCKOCTH B IIPOCTPAHCTBE

7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BpAIICHUS

7.5 KoopauHatel 1 BEKTOPBI

Bo3MmokHa KOppEKTHpOBKa OOLIEro 4YHcia 4YacoB, PEKOMEHIOBAHHBIX IS M3YYCHUS
peaMeTa, C y4eTOM MHAWBUIYAIBHOTO MOAX0/1a 00pa30BaTeIbHBIX OPTaHU3AIMA K yriTyOJIeHHOMY
W3YYCHUIO MAaTEMaTHKH, B pPaMKax COOJIOJCHUS TMIHCHUYECKHX HOPMATHBOB K HEACIbHON
oOpazoBarenbHON Harpyske.";

Bo3MmokHa KOppeKTHpOBKa OOIIEr0 4YHWCJIa YacoB, PEKOMEHIOBAHHBIX [UISI W3YYECHHS
y4e0HOr0 Kypca, ¢ Y4eTOM WHIAMBHIYAJILHOTO ITOJX0JIa O0pa30BaTENbHBIX OpTaHHM3aIi K
yryOJIeHHOMY M3Y4YeHHIO anreOpbhl M Havyaldl MaTeMaTUYeCKOTO aHaiu3a, B paMKaxX COOIIOJeHUS
TUTHEHUYECKUX HOPMATUBOB K HEJIETbHON 00pa3oBaTeIbHOM Harpyske.';

. Coneprxanue oOyuenus B 10 kiacce.

I'pad, cBs3ublil rpad, mytu B rpade: mukiabl U 1enu. CreneHb (BaJICHTHOCTH) BEPIIMHBI.
I'padsl Ha mTocKoCTH. [lepeBss.

CrnyyaliHple 3KCHEPUMEHTHI (OMBITHI) M Cly4ailHble COOBITHS. OJIEeMEHTapHbIE COOBITUS
(ucxonsl). BeposiTHOCTH ciyyaiiHOro coObITHS. BIM30CcTh 4acTOTBI W BEPOSTHOCTH COOBITHH.
Ciy4aiiHbI€ OIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITUSMHU.

Oneparu  Haj COOBITHSMHU: TepecedeHue, OOBEeTUHEHHEe, MPOTUBOIIOJIOKHBIE COOBITHSA.
Huarpammsl Diinepa. opmyna caoKeHUs BEPOATHOCTEN.

VYcnoBHas BEpPOATHOCTb. YMHOKEHHE BEpOSTHOCTEH. JlepeBo CiydallHOrO SKCIIEpHMEHTA.
®opmyna nonHoil BepostHocTu. Popmyna baiieca. HezaBucumblie coObITHS.



bunapHbIfi ciydaiiHBIM OMBIT (KMCIBITAaHWE), YCIEX W Heydada. He3aBHCHMBbIE HCIIBITAHUS.
Cepuss HE3aBHCHUMBIX HCIBITaHUN a0 mepBoro ycmexa. IlepecranoBku u ¢akropuan. Yucio
coueranuii. Tpeyronbauk [lackans. @opmyna buaoma HeroToHa.

Cepus He3aBUCUMBIX UCTIBITaHUN beprymm. CiydaitHblii BBIOOp U3 KOHEUHOW COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposATHocTedl. Jlumarpamma  pacnpeaesieHus.
Onepauuy Hajg ciaydailHIMH — BelM4yuMHaMu. buHapHas ciyvaiiHas BenuuuHa. [Ipumepsl
pacnpezielieHui, B TOM YHCIIe TeOMETPUIECKoe U OMHOMUANIBHOE.

CoBMecTHOE pacIpesielieHHe JBYX CiIy4alHbIX BenuuuMH. Hes3aBucumble —ciyuaiiHbie
BEJINYUHBI.

Matematuueckoe OXHUIaHUe CIy4aiiHON BennuuHsl (pactpeneneHus). [Ipumepsl npuMeHeHus
MaTeMaTU4YeCcKoro OXuAaHus (CTpaxoBaHUE, JioTepes). MareMaThyeckoe OKHUJIaHue OWHapHOU
cllydailHOM  BenMuuHBL. ~ MaTemaruyeckoe  OXHUJAHME  CYMMbl  CIy4YailHBIX  BEJIMYUH.
MareMatruyeckoe 0KHIaHHe Te€OMETPUUECKOT0 U OMHOMHUATILHOTO PACTIPEICICHHH.

Jucrnepcus U cTaHIapTHOE OTKJIOHEHUE CITydaifHOW BeMUYMHBI (pacrpenenenus). Jucnepcus
OMHAPHON CIy4aliHOW BETMYMHBL. MaTeMaTHuyeckoe OKUIaHue TIPOU3BEICHHS M TUCTICPCHUS CyMMBI
HE3aBUCHMBIX CIIydyailHbIX BelIMuMH. Jlucrepcus M CTaHAApPTHOE OTKJIOHEHHWE OMHOMHAIBHOTO
pacrpenenenus. Jlucnepcus U CTaHAapTHOE OTKIOHEHNE N'€OMETPUYECKOI0 paclpeieieHus.";

. Jlns poBesieH!sI €JMHOI0 TOCYAApCTBEHHOr0 3K3aMeHa 1o maremaTuke (manee - EI'D mo
MaTeMaTHKe) UCIIONb3YyeTCsl MepedyeHb (Koau(HuKaTop) MpoBepseMbIX TpeOOBaHUH K pe3ylibTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeiIbHOM MpPOrpamMMbl CPEAHEr0 0OLIero o0pa3oBaHUs U HJIEMEHTOB
COJIep KaHusl.

Tabmuma 12
[Tposepsiembie Ha EI'D mo maTemaTuke TpeboBaHUS
K pe3yJbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTEIbHOM MpOrpaMmbl
cpenHero o0Iero oopa3oBaHus
Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHUS

MPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl CpEIHETO 001Iero 00pa3oBaHus
TpeboBaHUs

1 Bianenne Meromamm JOKa3aTenbCTB, aNrOPpUTMaMU DPEIICHMS 3a]ad;
yMeHue QOpMyIHpOBaTh M ONEPUPOBATh MOHATUSAMHU: OIpeJesIeHHe,
aKCHOMa, TEeOpeMa, CJECACTBUE, CBOMCTBO, IIPU3HAK, JAOKA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKHU; MPUMEHATh UX; YMEHUE (HOpPMYIHpPOBaATh
o0paTHOEe M NPOTHUBOMOIOXKHOE YTBEP)KICHHE, MPHUBOJUTH NPUMEPHl H
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MaTeMaTU4eCKOM WHAYKLNU;
IIPOBOJINTH JI0KA3aTEIbHBIE PACCYXKACHUS MPU PELICHUH 3a/1a4, OLIEHUBATH
JOTUYECKYI0  IPABUWIBHOCTb  PACCYXKACHUH; YMEHHUE  OIEpUPOBATh
MOHATUSMU: MHOXECTBO, IIOJMHOXECTBO, ONEPALMU HAJ MHOKECTBAMU;
YMEHUE MHCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONMCAHUS PEATBHBIX MPOLIECCOB U SBJICHUN M NPU PELICHUU 33]a4, B TOM




YHCIIe U3 IPYTUX Y4EOHBIX MPEIMETOB; YMEHHUE ONIEPUPOBATH MOHSATHSIMH:
rpad, cBs3HBINA rpad, qepeBo, UK, rpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OIUCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMHM; UCIOIB30BATh Tpadbl IpU
peLIeHUH 33124

YMeHue omnepupoBaTh TOHATHAMHU: HATypalbHOE YHCIO, IICJIOE YHCIIO,
CTEMNEHb C LIENBIM MOKa3aTeIeM, KOPEHb HATypaabHOM CTETEHU, CTEIEHD C
palMoOHANBHBIM TMOKA3aTeJIeM, CTENEHb C JCHCTBUTEIbHBIM IOKa3aTeseM,
jgorapuM YHCIa, CHHYC, KOCHHYC M TaHTCHC IPOW3BOJIBHOTO YHCIIA,
OCTaTOK 10 MOJYJI0, PALMOHAIBHOE YHUCIO, HpPpAlMOHAIBHOE YHCIIO,
MHOKECTBA HATYypaJIbHBIX, IEJbIX, PAMOHAJIBHBIX, JEUCTBUTEIBHBIX
YUCEN; YMEHHUE UCIIOIh30BaTh MPU3HAKH JCIMMOCTH, HAUMEHBIIIUNA OO
JeNUTeNh W HauMeHbIee o0Inee KpaTHoe, anroput™ EBkimma mpu
PEIICHUH 3a/1a4; 3HAKOMCTBO C Pa3IUYHBIMH MO3ULUOHHBIMU CHUCTEMaMHU
CUHCJICHHS; YMEHHE BBITIOJHATH BHIYUCIICHUE 3HAYECHUN U TPE0Opa30OBaAHMS
BBIPXCHUH CO CTEICHSIMH M JioTapudMamu, mpeoOpa3oBaHus JPOOHO-
pallMOHATBHBIX  BBIPAKECHHH;  yMEHHE  ONEPUPOBATh  MOHITHSIMHU:
MOCJICIOBATEILHOCTh, apu(PMETHYECKass IPOrpPecCcHs, TeOMETpUUYECKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAsi TEOMETPUYECKas MPOTPeccus;
yMEHHUE 3a/1aBaTh TOCIIEOBATEIHLHOCTH, B TOM 4YHCJIE C ITOMOIIBIO
PEKYPPEHTHBIX (POPMYINT; YMEHUE ONEePUPOBATH MOHATUSIMU: KOMILJIEKCHOE
YUCJIO, CONPSDKCHHBIE KOMIUIEKCHBIE UHCIA, MOIYJIb M apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amuCH  KOMIUIEKCHBIX  YHCEIN
(reomeTpuueckasi, TpPUTOHOMETpUYEcKass U anredpandeckas); yMeThb
MPOU3BOJUTH apU(PMETUUECKHE ICHCTBUA C KOMIUIEKCHBIMU YHCIIAMU,
MPUBOAUTH PUMEPHI UCIIOIH30BAHUS KOMIUICKCHBIX YHCEN; ONEPUPOBATH
MOHATHSAMU: MaTtpuma 2 X 2 W 3 X 3, ONpenenuTesb MaTpUIIbl,
T€OMETPUUYECKHI CMBICIT ONPEASTUTEIS

YMeHHe OnepupoBaTh IOHATUAMH: pPalUOHAIbHBIC, HPPALMOHAIIBHEIE,
MoKa3aTelbHble, CTENEHHbIE, JorapudMuUyecKue, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, HX CHUCTEMBI; YMEHHE OIEpUPOBATh
HNOHATUSAMM: TOXKJECTBO, TOXKJECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUM W HEPABEHCTB, PaBHOCWJIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHUE pellaTh ypaBHEHMUS,
HEPAaBEHCTBA U CHUCTEMBI C IIOMOILBI PA3JIMYHBIX IPUEMOB; pEIIAThH
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C [IApaMeTPOM; IPUMEHSTh
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMbI Ul PELICHHUS MaTEMaTUYECKHUX
3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTel HAyKU U peabHOU )KU3HU

YMeHue omnepupoBaTh TMOHATHSAMU: (YHKIHSA, YETHOCTh (DYHKIUH,
NEePUOANYHOCTh (PYHKIMHM, OrPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (YHKIUH, HauOoJblllee U HauMEHbIlee 3HAUEHUS
(GYyHKLIMU Ha MPOMEXYTKE, HeTpepbhlBHAs (PYHKIUS, aCUMIITOTHI Tpaduka
GbyHKIIMM, TepBas W BTOpas NMPOU3BOAHAA (PYHKLIMU, T€OMETPUUYECKUN U
¢usznueckuit CMbIC MPOU3BOJHON, mepBooOpa3Has, OINpeaAeTeHHbIN
UHTErpajl; YMEHHE HaXOJWUTh ACUMIITOTHI rpaduka (YyHKIHMH; yMEHUE




BBIYHMCIIAT  HPOM3BOAHBIE  CYMMBI, IPOM3BENCHHSA, YaCTHOTO W
KOMITO3UIIMN (YHKIMH, HaXOIUTh ypaBHEHUE KacaTeIbHOH K Trpaduky
(GYHKIMM; yMEHHE HAaXOAWTh HPOM3BOAHBIC 3JIEMEHTApHBIX (YHKINK;
yYMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO [UIi HCCIEAOBaHUS (DyHKIUH,
HaXOJUTh HaWOONbIIME W HAUMEHbBIIWE 3HAUYeHUs (QYHKUUN; CTPOHUTH
rpa¢uK MHOTOWICHOB C HCIIOJIb30BaHHEM amIapara MaTeMaTH4ecKoro
aHaJIM3a; MPUMEHATh TPOU3BOJHYIO JUIS HAXOXKACHHS HAMTYYIIero
peuieHuss B TPUKIAIHBIX, B TOM YHUCIE COIMAIbHO-IKOHOMHUYECKUX H
du3nyeckux 3amadax; HaXOJUTh IUIOMIATN U 00BEMBI (PUTYP C TIOMOIIBIO
MHTErpaja; NPUBOJUTH INPHMEPHl MAaTEMaTH4eCKOTO MOJEIHUPOBAHUS C
noMoIbio AudQepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh HOHATHAME: Tpapuk GyHKIMH, oOpaTHas QyHKIHS,
KOMIO3UIUS (DYHKIMHA, JTUHEeWHas (QYHKIUSA, KBajpaTHUHAs (YHKIIHS,
paunoHanbHass (QYHKUUsS, CTeNeHHas (YHKIMs, TPUTOHOMETPUUYECKHE
¢yHkInu, oOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIMH, TOKa3aTelnbHas M
Jgorapupmuueckas (QyHKIWU; yMEHHE CTPOUTh TpaduKd HU3Y4EHHBIX
byHKIMI,  BBINONHATH,  HpeoOpa3oBaHus  rpadukoB  QYHKIIHIA,
UCTIOJIB30BaTh TpaduKu Uil U3y4eHHS MPOIECCOB M 3aBUCUMOCTEH, TpU
pelIeHnn 3a7ad W3 JAPYIHX YYeOHBIX NMPEIMETOB M 3a7ad U3 pPealbHOU
KHU3HM; BbIpaXaTb (OPMYJIAMU 3aBUCUMOCTH MEXAY BEIMYMHAMU;
UCTIOJIB30BaTh CBOMCTBAa W rpaduku (GyHKIMHA A pelIeHUs ypaBHEHHIH,
HEpaBEHCTB M 3aJa4 C IapaMeTpaMmu; H300pakaTh Ha KOOPIHMHATHON
IUIOCKOCTH MHOXKECTBA PEILICHUH ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTteh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE HA
IPOLIEHTHI, JI0JIM U YaCTH, HA JBUKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOIH, 3a7aud U3 00JacTH YIpaBJICHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CUCTEMBI IIO YCJIOBUIO 3a/laud, MCCIEN0BaTh IIOJyYEHHOE pEIICHHE U
OLICHUBATh IPABJIONOAOOHOCT PE3YJIbTAaTOB; YMEHUE MOJEIMPOBATH
pealbHbIE CHUTyallUd Ha $3bIKE MAaTEMAaTUKH; COCTAaBIISITh BBIPAXKCHMS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 33a4H, UCCIEN0BATh
IIOCTPOCHHBIE ~ MOJEIM C  MCIOJIB30BaHMEM  ammapara  ajareopsl,
MHTEPIPETUPOBATH ITOITYYEHHBIN pe3ysbTar

YMeHue onepupoBaTh MOHATUAMH: CpelHee apudmeTnyeckoe, MeauaHa,
HauOoJbIllee U HAaUMEHbIIIee 3HAYCHHUs], pa3Max, TUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO Ha0Opa; yMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeaCTaBIeHHYIO B Ta0auIax, Ha AUarpaMMax, rpadukax,
OTPaXKaIOIIYIO0 CBOMCTBA pealbHBIX MPOLECCOB U SIBICHUN; MPEACTABIATh
uHpOpMalLlMI0O C TIOMOIIbIO TaOMUI] M  JIuarpamMm; HCCIeIOoBaTh
CTATUCTUYECKHE JaHHBIC, B TOM 4YHCJIE€ C TPUMEHEHHWEM TpaduuecKux
METOJIOB U DJIEKTPOHHBIX CPEICTB; rpad)UueCcKl UCCIEeI0BATh COBMECTHBIC
HAOJII0JIEHUS C IOMOIIBIO JUarpaMM pacCcerBaHUs U JIMHEHHON perpeccuu

YMeHue onepupoBaTh IOHATUAMH: CIyYaWHBIA OIBIT M CIy4YalHOE




COOBITHE, BEPOSTHOCTh CIYYaHOTO COOBITHSI; yYMEHHE BBIYUCIATH
BEPOATHOCTh C WCIOJB30BAaHUEM TIpaUuecKux METONOB; MPUMEHSTH
(GOpPMYIIBI CIIO)KEHUSI M YMHOXCHHSI BEpPOSTHOCTEH, (QOpMYIy TMOIHOMN
BeposTHOCTH, hopmyny bepHymin, komOuHaTOpHBIE (PaKThl U HOPMYIIHI,
OIICHUBATh BEPOSTHOCTU PEATBHBIX COOBITUH; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CITydaiiHas BEJMYMHA, pACIPE/ICICHUE BEPOSTHOCTEH,
MaTeMaTHYECKOE OXHJAaHUE, JIUCIEPCHs W CTaHJIAPTHOE OTKJIOHEHHE
CIy4ailHOH  BENMYWHBI, (YHKIUU  pPACIPENCICHUS] H  IJIOTHOCTU
PaBHOMEPHOTO, IOKa3aTEIIbHOTO U HOPMAJILHOTO PACIpPECIICHHIA; YMEHHE
UCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPENEICHUN JUIsl PeIICHHs 3a/1a4;
3HAKOMCTBO C MOHSTUSMH: 3aKOH OOJIBIINX YUCEN, METOJBI BEIOOPOUYHBIX
UCCIICIOBAHM, YMEHUE TPUBOIUTH MPUMEPHI TPOSBICHHUS 3aKOHA
OOJNBIIMX YHUCET B MPHPOJIHBIX W OOIIECTBEHHBIX SBJICHUSIX; YMCHHE
OTIEpUPOBATH MOHSATUSMHU: COYETAHUE, MEPECTAHOBKA, YHCIO COUYCTAHHM,
YHCII0O  TEpPEeCTaHOBOK; OwHOM  HpIOTOHA; yMEHHWE  TPUMEHATH
KOMOWHATOPHBIC (aKThl U PACCYXKIACHUS I PEIICHHS 3a/1a4; OILICHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHIA, COCTABIISATh BEPOSATHOCTHYIO MOJCIH U
WHTEPIPETHPOBATH IMOTYICHHBIN pe3ylIbTar

YMmenue onepupoBaTh IMOHATHUSMH: TOYKA, MpsiMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJINUYMHA YIJIA, INIOCKUI yroil, IByrpaHHbINA
YTOJI, TPEXTPAHHBIN YTOJI, CKPEIMBAOIIMECS MPSIMBIE, NTAPaUIEIIbHOCTD U
MEPIECHANKYJISIPHOCTh TPSAMBIX M IUIOCKOCTEH, Yrojd MEXAY MNpPSIMbIMU,
YIoJl MEXAY IPSAMOM M IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH,
paccTosiHue OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHUE MEXAY HPSMbBIMH,
paccTosiHuE MEXAY IJIOCKOCTSIMU; YMEHUE HCIIOJIb30BaTh IPU PELICHUHU
3a1a4 u3y4deHHbIe (PaKThl U TEOpPEeMbl TUIAHUMETPHH; YMEHHUE OLIEHHWBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpa; CTPOUTh MaTeMaTHYECKHe
MOJEIN C TIOMOIIBIO T€OMETPUYECKUX TOHATHM M BEIWYUH, pPEIaTh
CBSI3aHHBIE C HUMU NPAKTUYECKHUE 3a7a4u
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (UTYpbl, 00beM (UIypHI,
MHOIOTPaHHMK, INPaBUJIbHBIA MHOTOTPAHHUK, CEUYEHHWE MHOTIOIPAHHHUKA,
KyO, mnapajuienenunesa, npusMma, Nupamuaa, ¢Gurypa M IOBEPXHOCTh
BpallleHNs, LWIMHJIpP, KOHYC, IIap, cdepa, Iuomanb cdepsl, MIOLIaIb
MOBEPXHOCTU NHPAMHbl, MPU3MBI, KOHYyCa, LMIMHIpa, 00BbeM Kyoa,
IPSIMOYTOJIBHOTO NapajuleNienunena, NUPaMUIbl, TPU3MBL, LWIMHIpA,
KOHyca, Il1apa, pa3BepTKa IMOBEPXHOCTH, CEUYECHHs KOHyca M LWIMHIPA,
NapajuleJbHblE OCH WJIM OCHOBAaHHUIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss cdepbl, IWIMHApPA, KOHyca; YMEHHE CTPOUTH CEUYECHHE
MHOTOTpaHHHMKA, M300pa)kaTb MHOTOIPaHHMKH, (UTYyphl M MOBEPXHOCTU
BpAILlEHUs, X CEYEHHUS, B TOM YHCJIE C IOMOIIBIO MIEKTPOHHBIX CPENCTB;
yYMEHHE NPUMEHATHh CBOWCTBA N'€OMETPUYECKHX (PUTYp, CAMOCTOATEIHHO
bopMynupoBaTh ONpeAeIeHUs U3ydaeMbIX (PUTyp, BHIABUTATH TUIIOTE3BI O
CBOWCTBAaX M MpPHU3HAKAX T€OMETpHUYECKUX (uryp, oOOCHOBBIBATH WU
ONpoBepraTh HX; YMEHHE MPOBOIUTH Kiaccupukanuio Quryp Mo




pa3MyYHbIM TIPU3HAKAM, BBIIOJHATh HEOOXOJWMBIE JIOMOJHUTENIbHbIE
MOCTPOEHUS

11

YMeHue onepupoBaTh HOHATHSMH: JIBKEHHE B  IPOCTPAHCTBE,
napajieNbHBIA TEPeHOC, CUMMETPUS Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, TOAO00HBIE (UTYpHI; YMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (QHUTYpHl, B TOM YHUCIIE B IMPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; UCIOIH30BATH T€OMETPUYECKIE OTHOUICHHUS TIPH
pelICHUH 3aj]ad; HAaXOMUTh T'C€OMETPUYECKUE BEIUYMHBI (JIJIMHA, YTOJI,
II0IIaab, 00BEM) MPHU PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U
U3 pEaJbHOM >KU3HM; YMEHHUE BBIYHCISATH T€OMETPUYECKHE BEITHMYUHBI
(MHA, yroj, IUIOIMAAb, OO0BEM, IUIOIIAJh IOBEPXHOCTH), HCIIONB3YS
u3ydeHHbIe (OPMYIBI U METOJbI, B TOM YHWCIE: IUIOUIA/b MMOBEPXHOCTU
NUpPaMU/IbI, IPU3MBI, KOHYCa, HWIMHIpPA, TUIOMAnb cdepsl; 00beM Kyoa,
NPSMOYTOJIBHOTO  MMapajuleyenuIieia, MHPAMHIIbI, TPU3MBL, IHIIMHPA,
KOHYca, Il1apa; yMEHHE HAaXOJAUTh OTHOIIICHHE 00EMOB MOA00HBIX (QUTYD

12

YMeHue OIICpHUPOBATH MOHATUAMU: HNPAMOYI'OJIbHAsA CUCTEMa KOOPAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPpAMHATBI BCKTOPA, CyMMa BCKTOPOB,
MMPOU3BCACHHUC BCKTOpa Ha YHUCIIO, Pa3JIOKCHHC BCKTOpa IIO 633H0y,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC ITIPOU3IBCACHUC, YI'OJ MCECKAY
BCKTOpaMHu; YMCHHEC HCIIO0JIb30BAaTb BGKTOpHBIfI n KOOpI[I/IHaTHI)If/i METOJ
AJI pCHICHUA T€OMCTPHUICCKUX 3a4aY U 3a/la4 JpYTUX y‘le6HbIX npeaIMCTOB

13

YMeHue BbIOUpaTh MOAXOAIUN METOA sl PELICHUs 3a/1aud; TIOHUMaHue
3HAYMMOCTH MAaTE€MaTUKM B M3YYEHHUU MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLECCOB U SABJICHUN; YMEHHE pAacllO3HABATh IIPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE IIPUBOAUTH IIPUMEPBI MaTEMAaTHYECKUX
OTKPBITUHA POCCUICKON U MUPOBOM MaTeMaTUYECKOU HAyKU

Tab6muna 12.1

ITepeueHs 351eMEHTOB coAepkKaHMsl, TpoBepsieMbIX Ha EI'D
10 MaTeMaTHKe

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

Yucna ¥ BEIYUCICHUS

11

HaTypaJ'IBHBIe " LOECIbIC YHCia. HpI/I3HaKI/I JACITIMMOCTH LCIIBIX YHUCEI

1.2

Panmonanbupie uncna. OOBIKHOBEHHBIE M JIECATHUYHBIE JIPOOM, TMPOLIEHTHI,
OeCKOHEUHBIEe IEPUOTUYECKUE IPOOH

13

Apudmernueckuit KOpEHb HaTypaJbHON CTEIIECHU. HenictBus c
apupMeTHYECKUMHU KOPHSIMH HaTypalbHON CTEIEHH

14

Crenenp ¢ measIM TTokazareneM. CTemneHb ¢ pamrOHAJIBHBIM IIOKAa3aTCJICM.




CBoiicTBa cTeneHu

1.5 CuHyc, KOCMHYC M TaHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTnyHble U HATYpAJIbHBIE JTOTapHUPMBI

1.7 etictButenbHple 4uciaa. ApudMETHYECKHE ONEpalMH C JIeHCTBUTEIbHBIMU
yruciaamu. IlpuOnukeHHbIe BBIYUCICHUS, IMPaBHJIA OKPYIJICHUS, NPUKUAKA H
OLIEHKA Pe3yJIbTaTa BbIYMCIEHUI

18 [IpeoOpazoBanue BhIpaKeHUN

1.9 KommuiekcHble uncna

2 VYpaBHEHMS U HEpaBEHCTBA

2.1 [{enble u 1poOHO-pallMOHAIbHBIE YPABHEHUS

2.2 WppanuoHanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHUS

2.4 [TokazarenbHbIe U TOrapu(PMUUIECKHE YpPaBHEHUS

2.5 L{enbie 1 POOHO-palIMOHATILHBIC HEPABCHCTBA

2.6 HppanvoHanbHple HEPABEHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUECKHEe HEPAaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 | YpaBHeHHs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu

2.11 |Marpuna cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeenTelb MaTPHIIBI

3 @yHKIMK U TpaduKu

3.1 @yHKIM, cnocoObl 3ananus QyHkuuu. I'papuk yHkuuu. BzaumHo obpaTHbIe
¢ynkuuu. YetHsle 1 HeueTHble pyHKUUU. [lepuoanyeckue GpyHKIUN

3.2 Ob6nacte ompezeneHuss U MHOXKECTBO 3HaueHuil ¢yHkuuu. Hymu QyHKimm.
[TpoMeXyTKM 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH — (DYHKIUH.
MaxkcuMymMbl 1 MUHUMYMBI (QyHKIMH. HanOombliee M HavMeEHbIIEe 3HAYCHHE
(GYHKIIMHM Ha IPOMEXKYTKE

3.3 CreneHHas QyHKIMsI C HaTypaJdbHBIM M IEJBIM TIOKa3zateneM. Ee cBolicTBa u

rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU




3.4

Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U TpadUKu

3.5 [TokazaTenpHas u orapudmudeckas QyHKIINU, KX CBOWCTBA U Tpaduku
3.6 Toukm paspeiBa. AcumnTorbl rpadukoB QyHkuid. CpoiicTBa (QYHKINMA,
HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIbHOCTEMN
3.8 Apudmernueckass u reomerpuueckas mnporpeccun. Dopmyna  CIIOKHBIX
IPOIICHTOB
4 Hauana maTtemaTn4eckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (HYHKIMNA
4.2 [IpumeHeHre NPOM3BOAHON K HCCIENOBaHHIO (DYHKUIMA Ha MOHOTOHHOCTH W
IKCTpeMyMbl. HaxoskaeHne HanOONbIIEro W HAMMEHBIIEro 3HauYeHUsS (PyHKIUH
Ha OTpe3Ke
4.3 [lepBooOpasnas. MuaTerpan
3) MHOXecTBa U JIOTHKa
5.1 MHOXecTBO, ornepauu HajJ MHOKecTBamu. J{uarpammel Ditiepa - Benna
5.2 Jloruka
6 BeposiITHOCTB ¥ cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHatsl 1 BEKTOPHI




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC

No KoauyecTBO 9acoB JJIeKTPOHHbIE
HaumenoBanue pa3aesioB u B Ko]—[Tpo,m, HpaKTuqe (III/I(l)pOBLIe)

n/  TeM NPOrpaMmbl ce HbIE cKHe o0pa3oBaTe/ibHbIE

I ro padoThI padoThI pecypcol
MHo)kecTBa pauMOHAIIbHBIX U

. bu6mmoreka [IOK

JEHCTBUTEILHBIX YHCEI.

1 14 1 https://m.edsoo.ru/15
PanmonansHbIe ypaBHEHHS U 68aba3
HEpaBEHCTBA
OyHKIMH U TpadUKH. bubnnoreka [HOK

2 CrerneHs C meNbIM 6 https://m.edsoo.ru/15
nokasarelieM 68aba3
Apudmernueckuit KopeHb N—

O — bubmuorexa [JOK

3 ' 18 1 https://m.edso00.ru/15
HppaumnonanbHble ypaBHEHUS 68aba3
Y HEpaBEHCTBA
DopmyIbl bubnnorexa [HOK

4 TpUroHomerpuu. Tpuronomer 22 1 https://m.edsoo.ru/15
pUYECKHE YpaBHEHUS 68aba3
[TocnenoBarenbHOCTH U bubmorexa LOK

) 5 https://m.edsoo.ru/15
MIPOTPECCUM 68aba3

bu6mmoreka [IOK
IToBTOpenue, o000IIEHHE,
6 BTOPeHit n HPvI 3 1 https://m.edso0.ru/15
CUCTEMaTHU3aIlis 3HAHUH 68aba3
OBUIIEE KOJIMYECTBO YACOB 68 4 0
1O ITPOI'PAMME
11 KJTACC
No | HanmMeHoBamme Kosaun4yecTBo 4acos DJIeKTPOHHbBbIE
(uu¢posbIe)
n/ pa3jesioB U TeM Bcer  KoHTpoJbH IIpakTH4eck
o0pa3oBaTejibHbIE
I nporpaMmMabl 0 ble padoThI ue padoTsbl
pecypchl
Crermensb ¢
parmoHaTbHBIM
bubmuorexa [JOK
MOKa3aTeJIEeM.
1 12 https://m.edsoo.ru/f11c4
ITokazarensHas afd
byHKIHS. T
[TokazaTenbHbIe



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

YpaBHEHUS U

HEPaBEHCTBA
Jlorapudmmueckas
byHKIHS. bubnuoreka [IOK
2 Jlorapugmuueckue 12 https://m.edsoo.ru/fl1c4
YPaBHEHHUS U afd
HEPaBEHCTBA
Tpuronomerpuueck
ue QYHKINH U UX bubnnoreka [HOK
3 rpaduxmu. 9 https://m.edsoo.ru/f1lc4
Tpuronomerpuyeck afd
U HepaBEeHCTBA
[IpouzBoHasi. bubnnoreka [HOK
4 [Ipumenenue 24 https://m.edsoo.ru/f11c4
MIPOU3BOAHOMN afd
MHTernat i ero bubmuorexa [JOK
5 P 9 https://m.edsoo.ru/f11c4
MPUMEHEHUS
afd
CHOTeMbL bubmuorexa [JOK
6 . 12 https://m.edsoo.ru/fl11c4
ypaBHEHUU
afd
HaTvpalbibie i bu6mmoreka [IOK
7 P 6 https://m.edsoo.ru/fl1c4
TeJTbIe YnCiIa
afd
IToBTOpEHME,
o6obmere bubmuorexa [JOK
8 ’ 18 https://m.edsoo.ru/fl1c4
CUCTEMAaTH3AIIH
o afd
3HAHUH
OBIIEE KOJIMYECTBO
YACOBIIO 102

I[TPOT'PAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
MHo0ecTBO, Onepaluy Haj
1 MHOK€eCTBaMU. /[rnarpaMmsl 1 bubmmorexa [JOK
. ' p https://m.edsoo.ru/746d5dce
Ditnepa—Benna
PannonaneHble yncna.
5 OOBIKHOBEHHBIE U JICCSITUYHBIC 1 bubnuoreka [{OK
IpoOH, MPOLIEHTHI, OECKOHEYHbBIE https://m.edsoo.ru/be888093
MIEPUOIUUECKHIE IPOOH
Apudmernueckre onepanum ¢
3 pPalMOHAIIBHBIMU YUCIIAMHU, 1 bubmmoteka IIOK
npeoOpa30BaHus YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue npobeit 1 MpOLEHTOB
4 JUISL peLIeHUs NIPUKIIAHBIX 3a1a4 U3 1 bubmmnoreka HOK
pa3IMYHBIX OTPACIIEN 3HAHUU U https://m.edsoo.ru/44dd1046
peanbHOU KU3HU
[Tpumenenue apobeii U MPOIIEHTOB
5 JUIS peLIeHUs IIPUKIIAIHBIX 3a/1a4 U3 1 bubmuoreka [JOK
Pa3JIMYHBIX OTPACIIE 3HAHUHN U https://m.edsoo.ru/d99d8c74
peanbHOU KU3HU
6 JleficTBUTENbHBIE YHCTIA. 1 bubnuotexa [JOK

PanmonansHbIE ¥ HppaliOHATIbHBIC

https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

qucia

ApudmeTnueckue onepauu C

bub6nmoreka [IOK

7
NENCTBUTENbHBIMU YU CIIAMU https://m.edsoo.ru/a97a12d9
[TpuGm>xEHHBIC BEIYMCIICHHUS],
8 [IpaBWIa OKPYIJIEHUS, IIPUKAIKA U bubmorexa HOK
p pyr » TIPHKHA . https://m.edsoo.ru/cb723fbd
OIICHKA PE3yJIbTaTa BBIYNCICHUHN
9 ToxkecTBa ¥ TOXKIESCTBCHHEIC bubnunoreka LIOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
10 VYpaBHeHUE, KODEHD YPABHEHUS bubmorexa [IOK
p » KOP yp https://m.edsoo.ru/11ac68be
11 HepaseHcTBO, pelnieHue HepaBeHCTBA bubmorexa [IOK
P P p https://m.edso0.ru/50bdf26d
bubnunoreka LIOK
12 M
CTOM MHTCPBAIIOB https://m.edsoo.ru/775f5d99
Pemenue nensix u qpo6HO-
13 AlMOHAIIBLHBIX YPaBHEHUI U bubmmorexa [OK
pall P https://m.edsoo.ru/6ec7al07
HEPABEHCTB
KonTposnbHas pabora no teme
"MHOecTBa palllOHAIBHBIX U
14 €HCTBUTEILHBIX UHCEN bubmmorexa [JOK
1 ) https://m.eds00.ru/1914a389
PannonaneHble ypaBHEHUS U
HEpaBEHCTB"
DOyHKIMA, CIOCOOBI 3aJaHUS
15 )] yHK nu. BzauMHo 06)I aTHBIE bubmiorexa LIOK
YHKIH. p https://m.edsoo.ru/226eeabf
byHKIIUN
I'padux k. O0acTh
padux dymxn . bu6nunorexa LIOK
16 OTIpe/IeIICHUsT U MHOXKECTBO 3HAYCHUI

dbyakuun. Hynmu ¢yHKImn.

https://m.edso0.ru/763e75ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee

[IpomexxyTKH 3HaKOTOCTOSTHCTBA

17 Yérubie 1 HEUETHBIE QYHKIIUN bubamorexa LIOK
YHII https://m.edsoo.ru/ff4564ad
CrerneHs ¢ LeTIbIM [T0Ka3aTEIEM.
18 CranpaptHas ¢popma 3armcu bubamorexa LOK
anaap P https://m.eds00.ru/66446d3e
JEHCTBUTENBHOTO Yncia
Hcnonb3oBaHue MOaXoasIIeit opMbl
19 3aIIMCU OEHCTBUTENbHBIX YUCET OIS bu6nmorexa LIOK
pELICHHS TPAKTUYECKHUX 3a1ad U https://m.edsoo.ru/6eadc6f1
NPECTaBICHUS JaHHBIX
CrenenHas KIIMSI C HATypaJIbHbIM
20 U 1IeJIBIM no?()Z:aTL;neM Eé ?}zoﬁcma u bubmmorexa [JOK
t ' https://m.edsoo.ru/3f25a047
rpaduk
Apudmerndeckuit KOpeHb bubmmnoreka HOK
21 .
HaATypaJIbHOM CTENEHU https://m.edsoo.ru/d82c36d4
29 ApudmeTnueckuii KopeHb bubmuoteka [IOK
HaTypaJbHON CTENIEHU https://m.edsoo.ru/fe7fc4db
93 CaoticTBa apu(PMETUYECKOTO KOPHS bubnnorexa [JOK
HATypaJIbHOHN CTEIIEHU https://m.edsoo.ru/d0f0b260
CaoiicTBa apu(MeTHUECKOT0 KOPHS bubnmnoreka HOK
24 .
HATYpaJIbHOM CTEIEHU https://m.eds00.ru/c3389865
o5 CaoiicTBa apu(PMETHIECKOTO KOPHS bubmmoreka [JOK
HaTypaJbHON CTENEHU https://m.edso00.ru/444c4b9c
26 HeiicTBus ¢ apudMeTnuecKkuMu bubmuoreka [IOK
KOPHSIMU N—OU CTEIEHU https://m.edso00.ru/54b815c5
97 JeiicTBus ¢ apupMeTHUECKUMU bu6muoreka [JOK
KOPHSIMU N—OM CTENIEHU https://m.edso0.ru/83105a0e
28 HeticTBus ¢ apuMeTHISCKUMU bubnuoreka [JOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e

KOPHSIMU N—OM CTENEHU

https://m.edsoo.ru/2ablc7bc

29 HeticTBus ¢ apuMeTHUCCKUMU bubnmnoreka HOK
KOPHSIMH N—OU CTEIIEHU https://m.edsoo.ru/each053c
JeiicTBus ¢ apupMeTHUECKUMHU bubmmoreka [JOK

30 .

KOPHSIMU N—OW CTENEHU https://m.edsoo.ru/8a5ada51

31 Pemenune nppannoHanbHbIX Bu6muotexa [JOK
YpaBHEHUH U HEPABEHCTB https://m.eds00.ru/69106ae7

32 Penrenune nppanmoHanbHbBIX bubanorexa [JOK
YpaBHEHUM U HEPABEHCTB https://m.edsoo.ru/9362fead

33 Pemienne nppanmoHaibHbIX bubmmoreka [JOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391

34 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenune nppannoHanbHbIX bubmuoteka [IOK
YpaBHEHUM U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CaoticTBa u rpaguK KOpHS N-oi bubmuoreka [IOK
CTENEHU https://m.edsoo.ru/ebOcc5e3

37 CaoiicTBa u rpaduk KOpHs N-0i bubnnorexa [JOK
CTENEHU https://m.eds00.ru/5f29b9b5
KonTponbhas pabota mo Teme

38 "ApupmeTrrueckuii KopeHb N—oif bubmuoreka [IOK
crenenu. MppanuoHanbHbIe https://m.edso00.ru/f13af630
YpaBHEHUS U HEPaBEHCTBA"

39 CuHyc, KOCUHYC M TAaHT€HC YUCIOBOTO bubmmoreka [JOK
aprymeHra https://m.eds00.ru/5f605ed0

40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO bubnuotexa [JOK
aprymeHTa https://m.edsoo.ru/ec9f4d78

41 ApKCHUHYC, apKKOCHHYC U apKTAHTE€HC bubnuorexa [JOK



https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78

YHUCJIOBOT'0 apryMeHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

bub6nmoreka [IOK

42
YHCIIOBOI'O ApTyMEHTA https://m.edsoo.ru/f1ff9220
Tpuronomerpuyeckas OKpyKHOCTb,
43 05 e eJ'IeHI/I: HFOHOMeE yI/I‘IeCKI/IX bubmmorexa LIOK
pe . R p https://m.edso0.ru/6df195a0
(GyHKIMI YUCIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,
44 0111) e eJIeHI/I: I/IFOHOMG’I;“) yI/I‘IeCKI/IX bubmorexa LIOK
ped . P P https://m.eds00.ru/6b61c578
(GyHKIMI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnoreka [JOK
bopMyITBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKUE bubanorexa [JOK
bopMyIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmuoreka [IOK
bopMyIbI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnorexa [JOK
bopMyITBI https://m.edso00.ru/12d1413c
49 [TpeoGpa3oBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
[Ipeo6paszoBanue bubmmnoreka HOK
50 .
TPUTOHOMETPUUECKUX BBIPAKEHUN https://m.edso00.ru/09ba5b3d
[Tpeo6pa3zoBanue bubmuoreka [IOK
o1 .
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
59 [IpeobpazoBanue bubmuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edso0o.ru/76ce9958
53 [Tpeobpa3zoBanue bu6muoreka [JOK
TPUTOHOMETPUUECKUX BBIPAKEHUI https://m.edso00.ru/8fa598b5
54 Pemenne TpuroHoMeTpHUECKIX bubnuorexa [JOK



https://m.edsoo.ru/b8f5d49a
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https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
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ypaBHEHUI https://m.edsoo.ru/6baefe19
55 PelieHue TpuroHOMETPUYECKUX bubnmnoreka HOK
YpaBHEHUN https://m.edsoo.ru/alf8d141
56 Pemenne TpUroHoMeTpHUYECKUX bubmmoreka [JOK
ypaBHEHUH https://m.edso00.ru/65a0f2d0
57 Pemenne TpuroHoMeTpuuecKux Bu6muotexa [JOK
ypaBHEHUI https://m.edso0.ru/0d8a770d
58 Pentenne TpUroHOMETPUUECKHUX bubanorexa [JOK
ypaBHEHUU https://m.edsoo.ru/cec28774
59 Pemenne TpuroHoMeTpruUeCcKUX Bbu6mmoteka [JOK
YpaBHEHUN https://m.edsoo.ru/e6eec650
O606menne o TemaM "OCHOBHBIE
OHOME eckue ¢o .
60 ;piioiofaezpizecize(b e bubmmorexa [IOK
P | /I]; . https://m.edsoo.ru/ag44ac4c
ypaBHeHus'"/Bceepoccuiickas
npoBepoyHas paboTa
KonTposnbnas pabora no teme
"®o OHOME .
6L Tponoverpmcrie Bamaorora L1OK
P | /I]; . https://m.edso00.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
npoBepoyHas paboTa
ApudmeTrnueckast U reoMeTpuYecKas
62 nporpeccuu. Mcnonp3oBanue bu6muoreka [JOK
MPOTPECCHUU JJISI PELICHUS PEATIbHBIX https://m.edso00.ru/d36669f8
3a/1a4 MPUKIIAJTHOTO XapaKkTepa
beckoneuno yOriBarora
KOTEHHO YORIBAIOTA bubmuorexa [{OK
63 reomerpuyeckas nporpeccus. Cymma

OECKOHEYHO YOBIBArOIICH

https://m.edsoo.ru/l1cbf72bl



https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
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https://m.edsoo.ru/1cbf72b1

FEOMETPUUECKOMN IPOTrPECCUU

64 Dopmyiia CI0XKHBIX IIPOLEHTOB 1 bubmorexa HOK
PMY pon https://m.eds00.ru/538fc437
bu6nunorexa LIOK
(6)) 1
65 OpMYyJIa CJIOKHBIX IIPOLICHTOB https://m.edsoo.ru/c2627eca
O0001enne, cucreMaTH3ausg 3SHAHUH
66 3a Kypc ajiireOpsl U Haval 1 bubmorexa LIOK
My p https://m.edsoo.ru/33e6629¢
MareMaTuueckoro aHanmsa 10 kimacca
bubnunoreka LIOK
7 " 1
6 TOroBas KOHTPObHAs padoTa https://m.edsoo.ru/188bbf6c
O0001enne, cucreMaTH3amus 3SHAaHUH
68 3a Kypc ajiireOpel U Haval 1 bubmorexa LHOK
My p https://m.edsoo.ru/49f1b827
MareMaTuueckoro aHainmsa 10 kimacca
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/49f1b827

11 KJIACC

KosunyecTBo 4acos DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 Crenenb ¢ pallMOHAIBHBIM 1 bubnmnoreka HOK
IIOKa3aTelneM https://m.edso0.ru/a52939b3
bubnunoreka LIOK
2 i 1
CBofictsa cremnett https://m.edsoo.ru/ff601408
[Ipeobpa3oBanue BbIpaxeHHH, bubmmoreka [JOK
3 1
COZIEpIKAIlMX pallMOHAIbHBIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBanue BBIpAKEHHIA, 1 Bbu6mmoteka [IOK
COZIEpIKAIMX PAallMOHAIBHBIE CTENIEHU https://m.eds00.ru/343c6b64
5 IIpeoOpa3oBaHue BBIpAKEHUIH, 1 bubmuoreka [IOK
COZIEPIKAIMX PAallMOHAIBHBIE CTENIEHU https://m.edsoo.ru/4064d354
6 ITokasaTenbHbIE YpaBHEHUS U 1 bubmmnoreka HOK
HEpPAaBEHCTBA https://m.edso0.ru/be76320c
7 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/3d408009
8 ITokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/bd5ffOec
ITokasarenbHbIE YpaBHEHUS U bu6muoreka [JOK
9 1
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 [TokazarenbHble ypaBHEHUS U 1 bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenpHas pyHKIHsI, €€ CBOWCTBA 1 bubnmnorexa [JOK

U rpaduK

https://m.edso0.ru/85bc8132



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
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KonrponsHas pabora o teme
"Crernensp ¢ palmoOHaIbHbIM

bu6nunorexa LIOK

12 nokasaresnem. [lokazarenpHas https://m.edsoo.ru/58e8e2f2
¢dynkuus. [lokasaTensHble ypaBHEHUS U T '
HepaBeHCTBA"

bubnunorexa LIOK

13 Jlorapuu wcra https://m.edsoo.ru/3e3230d4

14 JlecsiTUuHBIE U HATYpaJIbHbBIE Bbu6motreka [JOK
Jorapudmpl https://m.edsoo.ru/lea72162

15 [IpeoOpa3oBanue BBIPAKEHHIA, bubnuorexa [IOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/da48154c

16 [IpeoOpazoBaHue BBIpAKEHUH, bubnnoreka [JOK
COJIepIKaIIuX Jorapudmbl https://m.edsoo.ru/4beff03b

17 IIpeoOpa3oBaHue BBIpAKEHUIH, bubmmnoreka HOK
CoJIep>KalIux Jorapudmol https://m.edsoo.ru/fe189f2d

18 [IpeoOpa3oBanue BbIpaxeHHH, bubmuoteka [IOK
coJiepKalux JorapupmMol https://m.edsoo.ru/fadb8aa5

19 Jlorapudpmuueckue ypaBHEHUs U bubmuoreka [IOK
HEPaBEHCTBA https://m.eds00.ru/3034724e

20 Jlorapudpmuueckue ypaBHEHUs U bubnmnoreka HOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9

21 JlorapudmMuueckue ypaBHSHUS U bubmmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9

99 Jlorapudpmuueckue ypaBHEHUS U bubmuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb

93 Jlorapudmuueckas GyHKIHS, €€ bubnuotexa [JOK
CBOMCTBaA U TpaduK https://m.edsoo.ru/d68bbedd

24 Jlorapudmuueckas GyHKIHS, €€ bubnuoreka [JOK



https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
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CBOWCTBaA U TpaduK

https://m.edso0.ru/9d102051

Tpuronomerpuueckue GyHKIUH, UX bubnmnoreka HOK
25 .
CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuyeckue GyHKIUU, UX bubmmoreka [JOK
CBOICTBa U Tpaduku https://m.edsoo.ru/d2e4601b
97 Tpuronomerpuueckue GyHKIUH, UX Bu6muotexa [JOK
CBOWCTBA U TpaduKH https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuyeckue QyHKINH, UX bubanorexa [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/24ab3c53
29 ITpumMepbl TPUTOHOMETPUUECKUX Bbu6mmoteka [JOK
HEpPaBEHCTB https://m.edso0.ru/5272b9al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.edso0.ru/0c837397
31 IIprmepbl TPUTOHOMETPUYECKHUX bubmuoteka [IOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
39 IIpuMepsl TPUTOHOMETPUUECKUX bubmmnoreka HOK
HEPABEHCTB https://m.eds00.ru/0f903c75
KonTponbHas pabota no teme
"Jlorapudpmuueckas GyHKIHS.
Jlorapumuueckue ypaBHEHUS U
33 Hepa]I:eI-(Ii():TBa.TpI/IFOI}{’l())MeTpI/I‘-IeCKI/IC bubnmorera LHOK
https://m.eds00.ru/10130727
GYHKIIUU U UX
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"
but6mmorekxa [IOK
34 Henpephibiisie Gyriiin https://m.eds00.ru/403bfb0d
35 Meroa UHTEPBAIIOB ISl pELICHUS bu6muoreka [IOK

HEPABEHCTB

https://m.edsoo.ru/6db0b423



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
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MeTto MHTEPBAJIOB JUIsl pEIICHUS Bu6muotexa [JOK
36
HEpPaBEHCTB https://m.edsoo.ru/0adbcelb
bubnunorexa LIOK
7 IT
3 POHSBOHAS (pyHKILHH https://m.eds00.ru/0731ad3d
bu6nunorexa LIOK
38 Hpoussoaas yHKii https://m.eds00.ru/723dd608
39 I'eomerprueckuii u GU3NIECKUN CMBICIT Bu6muotexa [JOK
MPOU3BOAHOMN https://m.edso0.ru/6c8d36ff
40 I'eomerpuueckuii u HU3NIECKUNA CMBICIT bubnuoreka [IOK
MPOU3BOAHOMN https://m.edsoo.ru/a413eca9
. bubmuoreka [IOK
41 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKINUN https://m.edsoo.ru/c7550e5
. bubmuoreka [IOK
42 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKINH https://m.edsoo.ru/14ab3cdb
IIponsBoHas CyMMBI, TPOU3BEACHMUS, bubmuoreka [IOK
43 .
Y4acTHOTO QyHKIUI https://m.edsoo.ru/c12a0552
44 IIponsBoHast CyMMBl, IPOU3BEACHMS, bubmmnoreka HOK
94acTHOTO (YyHKIMH https://m.edsoo.ru/d598f201
45 [TIponsBoaHAas CyMMBI, IPOU3BEICHUS, bubmmoteka IIOK
4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
[IpuMeHeHne MpOU3BOJHON K
46 I/Ifcne OBaHmop(b K flf/i Ha bubmmorexa [IOK
A YHEN https://m.edsoo.ru/17af2df9
MOHOTOHHOCTh B OKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
47 I/ICiJ'IC OBaHI/Hop(b K iﬁ Ha bubmmorexa LIOK
A YT https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U SKCTPEMYMBI
48 [IpuMeHeHne Mpon3BOHOM K bu6muoreka [JOK

UCCIIeIOBAaHHIO (PYHKIIMH Ha

https://m.edsoo.ru/0b411edd
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https://m.edsoo.ru/6c8d36ff
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MOHOTOHHOCTB U 3KCTPEMYMbI

[Ipumenenne npou3BOIHON K

49 WCCIICIOBAHMIO (DYHKIIHI Ha bubmmorexa [JOK
A YHEH https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxnenne HauOOJIBIIErO U
50 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHA HA bubmorexa LOK
YHIH https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HauOOJIBIIErO U
51 HaWMEHBIIIETO 3HAYCHUS (YHKIIMHM HA bubmmorexa [JOK
YHKI https://m.edsoo.ru/fb6a8acf
OTpe3Ke
Haxoxxnenne HanOoIbIIEro U
52 HaWMEHBIIIETO 3HAYCHUST (QYHKIIMHA HA buGnuorexa [IOK
i https://m.edsoo.ru/cffcb7e5
OTpe3Ke
Haxoxnenne HauOOJIBIIEr0 U
53 HAaUMEHBIIIETO 3HAYCHUS (DYHKITUU HA bubnnorexa [JOK
YHEH https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxxaenne HanOOIbIIETO U
54 HaMMEHBUIET0 3HaYeHUs (PYHKIUHU Ha bubmmorexa LIOK
YHIH https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxxaenne HanOOIbIIErO U
55 HAaMMEHBIIETO 3HAaYeHUs PYHKIUHU Ha bubmorexa LOK
YHICH https://m.edsoo.ru/86adcbfd
OTpe3Ke
[IpumeneHnne npou3BOTHOM IS
HaXO0KIEHUS HAMIYUIIIEro PEUICHUS B
56 MPUKJIAIHBIX 34, atiaqx Jmp bubmmorexa TIOK
p a a » 2t https://m.edso0.ru/13205d80
oTpesieNieHUs] CKOPOCTH Tpoliecca,
3aJJaHHOTO (OPMYJION MK rpaduKOM
57 KontponbHas paborta mo teme bubnuorexa [JOK



https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
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"IIponsBonHas. Ilpumenenue

https://m.edsoo.ru/f8ed5f99

MPOU3BOJHOMN"
58 [TepBooOpaznas. Tabmuma bubmunoreka [JOK
epBOOOpa3HBIX https://m.edsoo.ru/d777edf8
59 [lepBoobpaznas. Tabnuna bubmmoreka [JOK
epBOOOPa3HBIX https://m.eds00.ru/30c3697b
60 WuTerpan, reomeTpuyecKkuii u Bbu6motreka [JOK
(hU3UYECKUI CMBICIT MHTETpaJia https://m.eds00.ru/391272c9
61 HHTerpai, reoMeTpu4YeCKuil 1 bubnuorexa [IOK
(bu3nvecKknuii CMBICI HHTErpaia https://m.edsoo.ru/d359fb5f
62 WNHrerpai, reoMeTpuyYECKUil 1 bubmmoreka [JOK
(hU3UYECKU CMBICIT HHTETpalia https://m.edsoo.ru/07eb464b
63 Brruucnenne unterpana no gpopmyie bubmmoreka [JOK
Herorona—JleiOuumna https://m.edsoo.ru/b9b225c3
64 Brruucnenue unTerpana mo gopmyie bubnnorexa [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/b800deb4
65 Brruncnenmne unrerpana mo ¢popmyie bubmuoreka [IOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/f5eed075
66 Brruucnenue unTerpana mo popmyie bubmuoreka [IOK
Herorona—IJleitOnuna https://m.edsoo.ru/41da431a
67 Cucrembl TMHEHHBIX YpaBHEHUN bubmmorexa LOK
https://m.edsoo.ru/b648235a
68 CucTeMbl TMHEWHBIX YpaBHEHHH bubmmoreka LIOK
https://m.edso00.ru/5ab83864
Pemenue nmpukinaaHbix 3ama4 ¢
69 IIOMOIILI0 CUCTEMBI JIMHEHHBIX bubmorexa I[JOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUH
70 Pemenue mpukiaaHbIx 3a1a4 ¢ but6mmoreka [IOK
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MIOMOIIIbIO CUCTEMBI JIMHEUHBIX
ypaBHEHUI

https://m.edsoo.ru/aa5962el

CucreMbl COBOKYITHOCTH LCJIBIX,
pallnOHAJIBHBIX, UPppAllMOHAIbHBIX,

bu6nmoreka IIOK

& MOKa3aTeIbHBIX, JIOTapU(PMUIECKUX https://m.eds00.ru/48190472
YPAaBHEHUN U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH LIEJIBIX,

79 palMOHAIBHBIX, UPPALOHAIBHBIX, bubnuorexa [IOK
[I0Ka3aTeIbHbIX, JOrapu(PMUUECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUN U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENBIX,

73 palnMoHaIbHBIX, UPPALIUOHATILHBIX, bubnuoreka [IOK
[I0Ka3aTeIbHbIX, JOrapU(PMUUECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUW U HEPABEHCTB
CucreMpl 1 COBOKYITHOCTH LIENBIX,

74 palOHaIbHBIX, UPPALUOHAIIBHBIX, bubmuoreka [IOK
MoKa3aTeIbHbIX, JJOTapU(PMUIECKUX https://m.edsoo.ru/81cccfe9
YPaBHEHUW U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKIUN bubnmnoreka HOK
JUIS pELIEHUs YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnons3zoBanue rpadukoB GpyHKIUH bubnuotexa [JOK
JUISL pEIIEHUs YPAaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUN, CUCTEM U
HEPAaBEHCTB K PELICHUIO

77 MaTeMaTHYeCKHX 3al1a4 U 3a7a4 13 bubmorexa LIOK

. https://m.edsoo.ru/ca878deb
pa3aMyYHbIX 00JacTel HayKH U
peanbHOU KU3HU
78 Kontponbhas paboTta mo teme bubmmorexa [JOK

https://m.edsoo.ru/471c735b



https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
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https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b

"NHTerpan u ero NpuMeHEHUsl.
Cucrtembl ypaBHeHHI"

HatypanbHble 1 1ieable yKciia B 3aa4ax

bub6nmoreka [IOK

7 U3 peajbHOM )KU3HU https://m.edsoo.ru/3ceel327
80 HarypanbHble u nienble yucia B 3aa4ax bubmmoreka [JOK
U3 peaIbHOM >KU3HU https://m.edsoo.ru/a35a131d
81 HatypanbHble 1 1ienble yncia B 3aa4ax Bbu6motreka [JOK
U3 peaibHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky JeIMMOCTH LENbIX YUCEI Bubmmorexa LIOK
https://m.eds00.ru/51696a67
83 [Tpu3HAaKH JETUMOCTH LENbIX YHACEI Bubmmorexa LIOK
https://m.edsoo.ru/fab81c0Oe
84 [Ipu3HaKK JETMMOCTH LETBIX YUCE brbmmorexa LIOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 06001IEHNE, bu6mmoreka IIOK
cUCTEeMaTU3alus 3HaHUN. Y paBHEHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpenue, 06001IEHNE, bu6nmorexa LIOK
cucTeMaTu3alys 3HaHW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 06001IeHNE, bu6nmorexa LIOK
cucTeMaTu3anus 3HaHUW. Y paBHEHUs https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, 0600MIIEHNE, but6mmorekxa [IOK
cUCTEMaTU3alus 3HAaHUW. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpEHME, 0606H1€HI:IC, bubnmnorexa LIOK
cucTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 060061IeHNE, bubnunorexa LIOK
cucTeMaTu3anus 3HaHUW. Y paBHEHUS https://m.edsoo.ru/337aad59
01 [ToBTOpenue, 0600MIIEHNE, but6mmoreka [IOK

cucreMarusanus 3HaHuii. HepaBencrsa

https://m.edsoo.ru/a86014el



https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1

[ToBTOpenHue, 060061IeHNE, bubnunoreka LIOK
92 .
cucrtemarusanus 3Hanuil. HepaBeHctna https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHue, 060061IeHNE, bub6nmoreka [IOK
cucreMarusanus 3HaHuii. Hepasencrsa https://m.edsoo.ru/19304aba
94 [ToBTOpeHME, 0000IIECHNE, bubnunorexa LIOK
cucrtemaTtusanus 3Hanuil. HepaBeHncrna https://m.edsoo.ru/c3d4b282
[ToBTOpeHme, 06001IIEeHNE,
95 crcremMaru3anus 3HaHuH. CHCTEMBI bubmorexa HIOK
A ' https://m.edsoo.ru/a20b8a4c
ypaBHCHUI
[ToBTOpeHME, 06001ICHNE,
96 cucremaTu3anus 3HaHui. CHUCTEMBI bubmorexa LIOK
A ' https://m.edso0.ru/a012476d
YpaBHCHHIA
97 [ToBTOpeHME, 0000IIECHNE, bubnnorexa [JOK
cucremaTtusanus 3HaHuil. OyHKkuumn https://m.edsoo.ru/d620c191
08 IToBTOpenue, 06o01IEHNE, bu6moteka [IOK
cucreMaTusanus 3HaHui. OyHKIHUH https://m.edsoo.ru/7017196f
bubmmoteka IIOK
99 4
TOTOBAA KOHTPOIILHAs padoTa https://m.eds00.ru/513¢9889
bubmmoteka IIOK
100 n o
TOroBad KOHTpOJIRHA pabota https://m.edso0.ru/2276973
O0001enue, cucTeMaTH3alusa 3HaHUH
101 3a Kypc anreOpbl U Hayall bu6muoreka [JOK
MaTeMaTH4deckoro aHammsa 10-11 https://m.edsoo.ru/3330f7ef
KJIaCCOB
O06001enue, cucTeMaTH3aIus 3HaHUH
102 3a Kypc anreOpbl U Hayall bu6muoreka [JOK

mareMaruudeckoro aaiausa 10-11
KJIACCOB

https://m.edsoo.ru/cead345e
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https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME






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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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