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[Iporpamma mo matematuke YOV COUI «Oo6meobpa3oBarensubiii nentp «lllkona» Ha
YPOBHE CpeJlHero o01ero o0pa3oBaHus cocTaBlieHa Ha ocHOBe DenepaibHON paboyeil mporpaMmsl
no yuyeObHomy npeamery «Marematruka» 0a30BbI ypOBEHb, TPEOOBaHUN K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTelbHON IMPOrpaMMbl CpPEIHEro o0Ilero oOpa3oBaHMs, NPEACTaBIECHHBIX B
oIocC COO.

IIporpamma cocrout u3 3-x Moaysei: airedpa U Hayajla aHaJIu3a, TeOMETPUsL, BEPOSITHOCTb U
CTaTUCTHUKA.

MoayJb «Auaredpa u HayaJia aHAJIU3A)

MNOACHUTEJBbHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO MOaylisi «AnreOpa ¥ Hayajga MaTEeMaTUYCCKOTO aHaH3ay
0azoBoro ypoBHs mis oOywarommxcs 10 —11 kmaccoB paspaborana Ha ocHoBe dDenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBbHOIO CTAaHJApTa CPEIHEr0 OOIEero OoOpa3oBaHHS, C YYETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, NPEIBSABISIEMBIX K MaTeMAaTHUYECKOMY OOpa30BaHHUIO, U
TPaaUIMi POCCUIICKOr0 o0Opa3oBaHus. Peanmu3zaiuisi HporpaMMbl  0OECIIEUYMBAET OBJIAJICHHUEC
KIIFOYCBBIMU KOMIICTCHUUAMHU, COCTABIAOIIUMH OCHOBY JIA CaMOPa3BUTHUA W HCEIIPEPBLIBHOTO
00pa3oBaHusi, LEIOCTHOCTh OOMICKYJIBTYPHOTO, JIMYHOCTHOTO M ITO3HABATEIBHOTO Pa3BUTHS
JTUYIHOCTH O0YYarOIINXCS.

HEJIM N3YYEHUSA YYEBHOI'O MOAYJIA

Monyne «Anrebpa u Hadajla MaTEMaTHYECKOTO aHAIM3a» SBISICTCS OJHHM W3 HamOolee
3HAYUMBIX B MpPOrpaMMe CTaplieil MIKOJbl, MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOecrne4ynBaeT
WHCTPYMCHTAILHYIO 0a3y JIJIsl H3y4eHUs BCEX ECTCCTBCHHO-HAYYHBIX KYPCOB, a C IPYrol CTOPOHEI,
dbopMupyeT Joruueckoe M abCTPaKTHOE MBILIUICHHUE YYalllUXCsl Ha YpOBHE, HEOOXOIUMOM st
OCBOCHHSI KypCcOB MH(OpMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B paMkax maHHOTO
Kypca yd4aliuecs OBJAJE€BAlOT YHUBEPCAJbHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHKEHHS B MaTEMaTHIECKOH (hopme.

Monynb anre6pbl ¥ Hayal MaTeMaTHYeCKOTO aHaIHM3a 3aKJIaJblBa€T OCHOBY JUISl YCIEIIHOTO
OBJIQJICHHS 3aKOHAMU (DU3UKH, XUMUH, OWOJIOTHH, TOHUMaHUsI OCHOBHBIX TEHICHIIUNH YKOHOMUKH U
00IIECTBEHHOM JKU3HU, TIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh WX B MOBCEIHEBHOW >XM3HHU. B TOXe Bpemsi OBjajcHHUE
a0CTPaKTHBIMH M JIOTHUECKH CTPOTUMH MATEeMAaTHUECKUMU KOHCTPYKIMSMH pPa3BHUBAET yMEHHE
HaXO0JIUTh 3aKOHOMEPHOCTU, 0OOCHOBBIBATh HICTHHHOCTH YTBEPKIACHUS, UCIIOJIB30BATh 0000IIIEHUE
U KOHKpETHU3allMio, a0CTparupoBaHUE M aHAJOTHIO, (OPMUPYET KpPEaTHUBHOE M KPUTUUYECKOE
MbIlIUIeHHe. B Xoze m3ydeHus: anreOpbl U Hadajl MaTEMaTHYECKOTO aHaIM3a B CTapIIed IMIKoJe
y4alyecs MoJy4aroT HOBBIM ONBIT PEIICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOSTEILHOTO MOCTPOCHUS
MaTEeMaTUYeCKNX MOJIEIeH peaabHbIX CHUTYalldd M MHTEPIPETAIMU TOJYYCHHBIX PEIICHHH,
3HAKOMSATCS C MPUMEpPaMU MaTeMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B HICKYCCTBE, C
BBIJIAIONITUMHUCS MaTEMATHIYECKUMHU OTKPBITUSIMU M KX aBTOPaMH.

Monynb 001a1aeT 3HAUUTENBHBIM BOCITUTATEIbHBIM TOTEHIIMATIOM, KOTOPBIM peannu3yeTcs Kak
yepe3 y4eOHbI MaTepHall, CIOCOOCTBYIOMHK (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHMS, TaK U
yepe3 crnenuuky ydeOHON eATENbHOCTH, TpeOyroleld caMOCTOATEIbHOCTH, aKKypaTHOCTH,
MIPOJIOJDKUTEIIHHON KOHIIEHTPAIIMH BHUMAHUSI U OTBETCTBEHHOCTH 32 IMOJTyYEHHBIN pe3ybTar.

B ocHoBe meroamku oOydeHus anreOpe M HayalaM MaTeMaTHYeCKOro aHaiu3a JIeKUT
JIeATeTLHOCTHBIN MPUHIINATI 00yYEHUSI.

Crtpykrypa Moayms «Anredpa U Hadala MaTeMAaTHYECKOTO aHalM3a» BKIIOYAET CIeAYIOIIHe
COJIepXKaTeIbHO-METOANYECKHE JMHUKM: «Yucima u BeaucieHus», «DyHKIuH u Tpauxmy,
«YpaBHEHUs U HEpaBeHCTBay, «Hauana maTeMaTnueckoro aHannza», «MHokecTBa U Torukay. Bee
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OCHOBHBIE COJIEP)KATEIbHO-METOUYECKUE JIMHUU U3YYalOTCs Ha MPOTSHKEHUU JBYX JIET 00yUCHHS
B CTapuUICH IKOJIE, ECTECTBEHHO JOMOJHAA APYT Apyra U IOCTEIIEHHO HACHIIAsACh HOBBIMU TEMAMHU
U pazzenamu. JlaHHbIN Kype SBIS€TCS HHTEIPATUBHBIM, TIOCKOJIBKY 0OBEANHSCT B ceO€ co/iepikaHue
HECKOJIbKUX MAaTeMaTHYeCKUX IUCLMIUIMH: ajaredpa, TPUrOHOMETPHs, MAaTEeMaTUUYECKUN aHAJu3,
Teopust MHOXXeCTB M Jp. Ilo mepe TOro kak yuwamuecsi OBJaJeBalOT BCE Oojiee HIMPOKUM
MaTeMaTHYECKUM alrapaToM, y HUX IOCJIEJ0BaTEIbHO (OPMHUPYETCS U COBEPILIEHCTBYETCS YMEHHE
CTPOUTH MaTEMATUYECKYIO MOJIENb PEAIbHOM CUTYalluH, IPUMEHATh 3HaHUs, IOJy4YEHHBIE B KypCe
«Anrebpa W HayaJa MaTeMaTHYECKOro  aHajau3a», Ml  PEUIeHHs  CaMOCTOSATENBHO
cOpMYIMPOBAHHOW MaTEeMaTHYeCKOM 3aJaud, a 3aTeM HWHTEPIPETHPOBATH IMONYyYCHHBIH
pe3yJIbTarT.

ConepxaTtenbHO-MeToAnYeCKas JUHUA «UKcna W BBIYUCICHHUS» 3aBepiiaeT (OpMUPOBAHHE
HaBBIKOB HCIOJIb30BAaHUS JAECUCTBUTEIBHBIX YMCEN, KOTOPOE OBbLJIO HAauYaTO B OCHOBHOM wIkoje. B
cTapuieil mKoje ocoboe BHUMAHUE yenseTcss (HOPMUPOBAHHIO MPOYHBIX BBIYUCIUTEIBHBIX
HaBBIKOB, BKIIIOYAIOIIUX B C€0s1 UCIIOJIB30BaHKUE Pa3IMUHBIX (POPM 3aIIUCH AEHCTBUTEIBHOIO YUCIIA,
YMEHHME PallMOHAJIbHO BBINOJIHATH JEHCTBUS C HUMM, JEJaTh IPUKHUJKY, OLIEHUBATh PE3yJbTar.
OOyuaromyecs MOMY4al0T HaBBIKM NPUOIMKEHHBIX BBIYMCICHUH, BBINOJIHEHUS JEHCTBUH C
YHCIIaMH, 3alMCaHHBIMU B CTaHAAPTHOH (opMme, HCIONB30BAaHMS MAaTEMaTHYECKHMX KOHCTAHT,
OLICHUBAHMSI YUCIIOBBIX BBIPAXKCHUM.

JIunust «YpaBHEHUS U HEPABEHCTBA» PEAIU3YETCSI HA MPOTSKEHUU BCEro 00y4yeHus B cTapiiueit
LIKOJIE, IIOCKOJIBKY B Ka)KJOM pas3zelie IpOrpaMMbl IIPENYCMOTPEHO PELIEHUE COOTBETCTBYIOLINX
3amad. OOyuyarommecsi OBJAIEBAIOT PA3IMYHBIMU METOJAMH PEIICHUS LENbIX, PAlUOHAIBHBIX,
UppallMOHATIBHBIX, I10KA3aTENbHBIX, JIOTapU(PMUUECKUX W TPUTOHOMETPUUECKUX YPaBHEHUIA,
HEpaBEHCTB U WX cucTeM. [lomydeHHbIE yMEHUS MCHOJB3YIOTCS MPH UCCIEAOBAaHUH (YHKIHN C
HOMOILBIO [TPOU3BOIHOM, PEIICHUH MPUKIAJAHBIX 33Ja4 U 3aJay Ha HAXOXKJACHUE HauOOJbIINX U
HaVMEHBIINX 3HauYeHUi (QyHKuuu. JlaHHAas conmepkaTenbHas JUHHS BKIIOYACT B CeOsl TarkKe
dopMHupoBaHHE YMEHMH BBINONHATH pacuéTel No (opmyiaaMm, HIpeoOpa3oBaHUS ILEJbIX,
PalMOHATIbHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUHM, a TaKkKe BbIPAKEHUH,
coJepXkKaluX cTeneHu u Jorapudmel. brarogaps u3ydeHuro anredbpanyeckoro marepuania
MPOUCXOIUT JaJIbHENIIee pa3BUTHE AJITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIIJICHUS YYalluXcs,
(bopMHpYIOTCS HaBBIKM JAEJYKTUBHBIX PpAacCyXJIEHHUH, padoThl € CHMBOJIBHBIMH (OpMaMH,
NPEJICTaBICHNUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJE PABEHCTB W HEpPaBEHCTB. AnreOpa
npeziaraer 3¢(eKTUBHbIE MHCTPYMEHTHI 7Sl PEIeHHUs] MPAKTUYECKUX U €CTECTBEHHO-HAaYyYHBIX
3a/1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JTUHUS «DyHKIUM M TpapuKH» TECHO IEperieTaeTcsi C
JPYTMMHU JIMHUSMHU Kypca, HOCKOJIBKY B KAKOM-TO CMBICJIE 33JaéT MOCIEA0BATEIbHOCTh U3yUCHUS
Mmarepuana. M3ydeHue CTeNeHHOM, Mmoka3aTelabHOH, JIorapuMUYeckol M TPUTOHOMETPUUECKUX
(GyHKIMHI, UX CBOMCTB M IpadUKOB, MCIONb30BaHHE (YHKIMHM AJs pelieHus 3anad U3 Jpyrux
y4eOHBIX IPEMETOB U PEeaTbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMAaTHUECKUM aHAIN30M, TaK U C
pelieHreM ypaBHEHUM U HepaBeHCTB. [Ipu 3Tom Oosbllioe BHUMaHuE yiensercs (GOpMUPOBAHHIO
YMEHUs BBIpaXKaTh (OpMyJaMH 3aBUCUMOCTH MEXIY Pa3IUYHBIMU BEJIMYMHAMH, HCCIEI0BaTh
NoJyueHHbIe QYHKIUH, CTPOUTH UX rpaduxu. MaTtepuan 3Toi cofepxaTelbHON TUHUH HAllEJIeH Ha
pa3BUTHE YMEHUN M HABBIKOB, MO3BOJISIIOIIMX BBIPa)KaTh 3aBUCHMOCTH MEXAY BEJINYMHAMH B
paznuyHO¥ (popme: aHanmMTHUECKOW, Tpadudueckoil U cioBecHOW. Ero m3ydenume crocoOCTBYeT
Pa3sBUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K OOOOIIEHHI0O W KOHKpETH3alluy,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHMs «Havana maTemMaTHMuyeckoro aHaiu3a» IO3BOJISIET CYIIECTBEHHO
pacIupUTh KpPYyT Kak MaTeMaTU4YeCKUX, TaK U MPHUKIAIHBIX 3a]a4, JOCTYMHBIX 00y4aromuMcs, y
KOTOPBIX MOSIBJIIETCSI BO3MOXHOCTh MCCIIEOBATh U CTPOUTH I'paduKu (QYHKIMH, ONpeNeNaTh ux
HauOOJbIIMEe M HaUMEHbIINE 3HAU€HUs, BBIYUCIATH IUIOMAIU GUTryp U O0BEMBI TeNl, HAXOAUTh
CKOPOCTM WU YCKOpEHHs IpoueccoB. JlaHHas coxaepkarenbHas JWHUS OTKPBIBAET HOBBIC
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BO3MOYKHOCTH IIOCTPOCHHUS MAaTEMaTUYECKUX MOJCIIEH pEAIbHBIX CUTyalUi, HAXO0XKICHUS
HAaWIy4IEro pelIeHHs B MNPUKIAIHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMHMUYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOI'O aHaliMu3a CIIOCOOCTBYET PA3BUTHIO a0CTPAKTHOTO,
(GopMabHO-JIOTMYECKOI0 U KPEaTHMBHOTO MBILIUIEHHS, (OPMHPOBAHHIO YMEHHMH paclo3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTE€MAaTWKH B HayKe, TEXHHMKEe M HCcKyccTBe. OOyuarommecs y3HAIOT O
BBIIAIOIUXCS PE3YJIbTAaTaX, IOJIyYEHHBIX B XO/I€ Pa3BUTHs MaTEMAaTUKU KaK HAyKH, U UX aBTOPAX.

CopepxarenpbHO-MeTOANYECKAsT JTUHUS «MHOXKeECTBa U JIOTUKa» B OCHOBHOM IIOCBSILIEHA
JJIEMEHTaM TEOPHH MHOXECTB. T€OpETHMKO-MHOKECTBEHHBIE IIPEICTABICHMS TPOHU3BIBAIOT BEChH
KypC IIKOJIBHOM MaTeMaTHKHU U MpeIaraloT Hanboliee YHUBEPCATbHBIN S3bIK, 00BETUHSIOMININ BCE
pa3felibl MAaTEMaTUKU U €€ IPWIOKEHNN, OHU CBS3bIBAIOT Pa3HbIE MATEMAaTUYECKUE U CLIUIIIINHBI B
equHoe nenoe. IloaToMy BaXXHO [JaTh BO3MOXHOCTH IIKOJBHUKY IIOHUMAaTb TEOPETUKO-
MHOKECTBEHHBIM SA3BIK COBPEMECHHONM MAaTEMAaTHKU M MCIIONb30BaTh €0 JUIsl BBIPAXKCHUSA CBOUX
MBICJIEH.

B kypce «Anrebpa um Hayajga MaTeMaTH4ECKOTO aHAJIM3a» MPUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTHYECKOTO MOJICIHPOBAHUsS, KOTOpPHIE IMPHU3BaHBI CPOPMHPOBATH HABBIKA MOCTPOCHHS
MoJieNiell pealibHbIX CUTyallMid, MCCIEeOBAHUs 3TUX MOJENel ¢ MOMOLIbI0 anmnapaTta anreopsl U
MaTE€MaTUYeCKOro aHaIN3a U MHTEPIPETALMH ITOJIy4EHHBIX pe3yIbTaTOB. Takue 3a/1aHusI BINIETEHbI
B Ka)KJIbIl U3 Pa3JeJIOB IPOIPAMMBI, IIOCKOJIBKY BECh MAaTEpHUall Kypca IUPOKO UCIIONb3YeTCs IS
penenus NpUKIaaHbIX 3a4ad. [Ipy pemeHnn peasibHbIX IPAKTUYECKUX 33]1a4 y4alluecs pa3BUBaIOT
HaOJII0AaTeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaTbCs, MCIIOJIb30BaTh
aHAJIOTHIO0, 0000IIaTh U KOHKPETU3UPOBATH PpobieMy. JlesaTebHOCTh 10 (OPMHUPOBAHUIO HABBIKOB
pelleHHs MPUKIAIHbIX 337a4 OpraHu3yeTcs B Ipollecce M3yueHHsl BceX TeM Kypca «Auredpa u
HayaJla MaTeMAaTHYECKOr0 aHAJIA3a».

MECTO YYEBHOTI'O MOAYJIAA B YYEBHOM IIJIAHE

B y4eOHOM TuUTaHe Ha WM3y4YeHHE MOJIYJIA anreOpbhl M Hadall MaTeMaTHYeCKOro aHaan3a Ha
0a30BOM ypoBHE O0TBOAUTCA 2 yaca B Heento B 10 kmacce u 3 yaca B Henento B 11 kiacce, Bcero 3a
nBa rona ooydenust — 170 yacos.



COJAEPKAHUE YYEBHOI'O MOYJIA
10 KUIACC
Yuciia 1 BLIYUCICHUA

Panyonanphble uncia. OOBIKHOBEHHbIE W JIECSTHYHBIE IPOOU, NPOLEHTHI, OECKOHEUHbIE
nepuoguveckue  pobu.  ApudMeTHdeckHe ONepalud ¢ palHOHAIBHBIMU  YHUCIIAMH,
npeoOpa3oBaHUsl YMUCIOBBIX BblpakeHUil. [IpumeHeHue npoOei M NPOLEHTOB I PELICHUS
IIPUKJIAIHBIX 33]1a4 U3 Pa3JIU4HbIX OTPACIICH 3HAHUN U PEAIBHOU KU3HH.

JeiictButenpubple uucia. PanuoHanbHble W UppalyoHaibHble uHcia. ApudmMernyeckue
olepanuu ¢ JACHCTBUTEIbHBIMH uyuciaMu. [IpuOmmkEéHHbIE BBIYMCICHUS, MPaBUIa OKPYTJICHHUS,
MIPUKHJIKA U OLEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenp c mensiM nokaszarerneM. CraHmapTHas (opma 3amucu JIeHCTBHTEIBHOTO YHCTIA.
Hcnonp3oBanue noaxoasiieil Gopmbl 3anucu AeHCTBUTEIbHBIX YHCEN [T PEILICHUS MPAKTUYECKUX
3a/1a4 ¥ MPEICTABIICHUS IaHHbBIX.

Apudmerndeckuil KOpeHb HaTypaJbHOM creneHu. JIeHCTBUS ¢ apupMETUYECKUMU KOPHIMHU
HaTypaJIbHOMN CTEIICHHU.

CuHyC, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCJIOBOT'O apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOKIECTBEHHbIE PEOOpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BblpakeHUl. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIBL.

VYpaBHeHUE, KOpEeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTo ] MHTEpBaIoB.

Pemenne nensix u 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue uppalvoHaabHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

IIpuMeHeHre ypaBHEHUN M HEPABEHCTB K DPEILICHUI0 MaTeMaTH4YeCKMX 3ajad M 3a7ad H3
Pa3IUYHBIX 00J1aCTe HayKu U peasIbHOM JKU3HH.

DOyHKIUH U rPpauKu
@yHK1M, criocoOsl 3aganus GyHkiun. ['paduk pynkunu. Bzaumuo o6patHbie pyHKINU.

OO6nacTp ompeneneHus: 1 MHOXXECTBO 3HaueHMH ¢yHkuuu. Hymu dynxnum. IIpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIIMU.

CrenenHast QyHKIMS ¢ HATYpaJIbHBIM U LENIbIM 1ToKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHs N-Oi CTEMEeHH.

TpuroHomeTpudeckas OKpy>KHOCTb, OTIpe/IeIeHne TPUTOHOMETPHUECKUX (PYHKIIUI YUCTIOBOTO
apryMeHra.

Hayana MaTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus [MOCJIEI0BATEILHOCTEA. MOHOTOHHEIE
MIOCJIEJOBATEILHOCTH.
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Apudmernueckas 1 reoMeTpudeckas mporpeccuu. beckonedHo yObIBaromias reoMeTpuiecKkas
nporpeccusi. CyMMa 0ecKOHEYHO yObIBaroleil reoMeTpruueckoi nporpeccun. @opmyna cloKHbBIX
pouLeHTOoB. M cIosib30BaHNe IPOrpeccuy s PELIeHUs] pealIbHbIX 3a]1a4 IPUKJIaJHOTO XapaKTepa.

MHuo:xecTBa U JIOTHKA

MHoxecTBO, omnepauuu Hajg MHOxecTBaMu. [uarpammbl Oinepa—Benna. [lpumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisl ONMCaHUsl peajbHbIX MPOLECCOB U SIBICHUH, INPHU
pEIIeHUH 3a7a9 U3 IPYTUX y4EOHBIX MPEIMETOB.

Onpenenenue, Teopema, CI€ICTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BbIYUCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haku qeIMMOCTH HEIbIX YUCEIL.
CreneHsb ¢ palMOHAIBHBIM ITOKa3aresaeM. CBOWCTBA CTEIICHHU.
Jlorapudm uncna. JlecaTnanable U HATYpaIbHBIE JTOTapHU(PMBI.
YpaBHeHUs] M HEPABEHCTBA

[IpeoOpa3oBaHue BBIpaKECHUMN, COACPIKAIINX JIOTAPUPMBIL.
[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX CTENEHU C PAllMOHAIBHBIM IIOKA3aTEIEM.
[TpriMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JMHEHHBIX YypaBHEHHH. PelleHne NpUKIAagHBIX 3alad C HOMOLIbIO CHCTEMBI
JIMHENHBIX YPABHEHUM.

CucteMsl u COBOKYITHOCTH pAallMOHAJIbHBIX ypaBHeHPIfI " HCPABCHCTB.

IIpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHNUIO MaTEMAaTHYECKUX 33J1a4 U 3a/1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peabHON JKHU3HU.

DyHKIUHN U TpadUuKH

Oynkuus. [lepuoanyeckue pynkunu. [IpoMexyTku MOHOTOHHOCTH (YHKIMU. MaKCUMYyMBI U
MUHUMYMBI QyHKIMU. Hanbombiiee u HaMeHblliee 3HaueHne (QYHKIIUU Ha TPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBONCTBA U TpapUKH.
[ToxazarenbHas u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaUKH.
Hcnonb3oBanue rpadukoB GyHKUIUHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonp3oBanue rpadukoB GyHKITUHN IJ151 CCIICIOBAHUS ITPOIIECCOB M 3aBUCUMOCTEMN, KOTOPBIE
BO3HUKAIOT MPU PEIICHUH 33/1a4 U3 APYTUX YUSOHBIX MPEIMETOB U PEaTbHOM KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a
HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.
[TpousBoanas ¢pyHkiuu. ['eomeTpruyueckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[Tpou3BosHbIE 31eMeHTapHBIX (YHKIUNA. DPOpPMYNIbl HAXOXKICHHUS MPOU3BOJHON CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKLIUH.
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[IpuMeHeHHe TPOM3BOMHONW K MCCIENOBAHUIO (YHKIMNH HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxnenne HauOoJIbIIero 1 HAMMEHbIIEro 3Ha4eHus: QYHKIIUU Ha OTPE3KE.

[IpumeneHnre NpOU3BOIHOM VISl HAXOXK/ICHUS HAWIYYILETO PEIICHUS! B IPUKJIAAHBIX 3a/1a4ax,
IUISL OIIPEICIIEHNs CKOPOCTH Tpoliecca, 3aJaHHOro (opMyIioil uin rpadukoMm.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WHTerpa, ero reoMeTpruUeCKuil U GU3NIeCKUil CMBICI. Bhrunciienue uaTerpana mo Gopmyie
Herorona—JIeitOHUNA.

IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenue yuebHoro npeamera «MaTemMaTuka» JOJKHO 00eCIeunBaTh JOCTH)KEHUE HA YPOBHE
cpemHero oOmero oOpa3oBaHUS CIEAYIONIMX JHMYHOCTHBIX, METAlPEIMETHBIX M IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yabTaThl OCBOEGHMSI IpOrpaMMbl y4deOHoro mnpeamera «Marematukay
XapaKTEePU3YIOTCA:

I'paxknaHCKOE BOCIIMTaHUE:

c(OpPMUPOBAHHOCTBIO ~ TPAKIAHCKOM MO3MIMKM  OOydarolerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUHCKOTO OOIIECTBa, MPEACTABICHUEM O MAaTEMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUSI PA3NUYHBIX CTPYKTYpP, SBICHHUM, NOPOLEAYyp Tpa)kJaHCKOro o0IIecTBa
(BBIOOpBI, OMpOCHI WU Ip.), YMEHUEM B3aUMOJICHCTBOBaTb C COLMAIbHBIMU HHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIIMSIMH U Ha3HAYCHHEM.

HanI/IOTI/I‘IGCKOC BOCIIMTAHUC:

c(OPMHPOBAHHOCTBIO POCCUHCKON TPa’kAaHCKOM MAEHTHYHOCTH, YBaXXEHUs K MPOLUIOMY U
HACTOSIIIEMY POCCUMCKOW MAaTeMaTHKH, LIEHHOCTHBIM OTHOLICHHEM K JOCTH)KEHHMSAM POCCHUMCKUX
MaTE€MaTUKOB U POCCUMCKOM MaTEMaTUYECKOM IIKOJBI, K MCIOJIB30BAHUIO DTUX INOCTHKEHHUH B
JIpYTUX HayKax, TEXHOJIOTUSX, chepax SKOHOMHUKH.

]_IYXOBHO'HpaBCTBeHHOl"O BOCIIMTAHUA:

OCO3HAHUEM  JYXOBHBIX IIEHHOCTEH  pOCCHICKOro  Hapona, Cc(hHOPMHUPOBAHHOCTBHIO
HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TMOBEICHHSI, CBA3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH)KEHUI HAayKM W JIEATEIBHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOHYHBOTO OYyIYIIETO.

ICTETUUECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIFOYAs 3CTETUKY MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEMH,
00BEKTOB, 3a/Ja4, PEIICHUN, PACCYXKICHHUIH; BOCIPUUMYHUBOCTHI0 K MATEMaTHYCCKHM acCIeKTam
Pa3JIMYHBIX BUJOB UCKYCCTBA.

duznueckoe BOCOUTAHUE:

c(OpPMHPOBAHHOCTHIO YMEHUS PUMEHATh MaTeMaTHYECKUe 3HaHUS B UHTEpecax 37J0pOBOT0 U
Oe3omacHoro oopasa *KH13HH, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO (3J0POBOE ITUTAHUE,
cOaJaHCUPOBAHHBI PEXUM 3aHATHM M OTAbIXa, peryiaspHas (Qusnueckass aKTUBHOCTH);
(U3UYECKOTO COBEPILIEHCTBOBAHUS, PU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENIBHOM 1€ATEIbHOCTHIO.



TpynoBoe BocuTaHue:

TFOTOBHOCTBIO K TPY/Y, OCO3HaHUEM LIEHHOCTH TPYJOII00US; HHTEPECOM K pa3IMyHbIM chepam
npodeCCHOHATILHON ESTETbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U e€ MPUIOKEHUSMH, YMEHUEM
COBEpILIATh OCO3HAHHBIN BbIOOp Oynymieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIEC KU3HEHHbIE
IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEMAaTHUECKOMY 00pa30BaHUIO U caMOOOPa30BAHUIO Ha
IIPOTSHKCHUM BCEU JKU3HH; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEILICHUU NPAKTUYECKUX 3a]a4
MaTE€MaTU4YeCKOW HAIIPaBJICHHOCTH.

IKOJIOTrMYECKOE BOCITMTAHHUE:

c()OPMUPOBAHHOCTBIO IKOJIOTUYECKOW KYJIBTYPhl, IMOHUMAHWEM BIUSHUS COIUAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSIHHE IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM
I00ATLHOTO XapaKTepa SKOJIOTHYECKHUX MPo0JIeM; OpUeHTAIeH Ha MPUMEHEHHE MaTEMaTHIECKUX
3HAHUU JUIS pelIeHUs 3a/1a4 B 00JaCTH OKPY’Kalollel Cpe/ibl, MJIaHUPOBAHUS OCTYIIKOB U OLIEHKH
UX BO3MOXKHBIX TTOCIIEJICTBUM JIJIs1 OKPYKAIOLIEH CpeJibl.

HCHHOCTI/I HAaY4YHOI'O ITIO3HAHUS:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl W OOLIECTBEHHOW IPAKTUKHM, ITOHMMAaHHUEM MaTeMaTU4YeCKOM Hayku Kak cdepsl
YEJIOBEYECKON JESITEIbHOCTH, ATAOB €€ pa3BUTHS M 3HAYUMOCTU Ul Pa3BUTHUS LUBUIM3ALNY;
OBJI4/ICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTHYECKON KyJIbTYypOil KaKk CpeICTBOM ITO3HAHUS MUDA;
TOTOBHOCTHIO OCYIIECTBIISATh MPOEKTHYIO M UCCIIEOBATEIbCKYIO 1E€ATEIbHOCTh HHIUBUAYAIBHO U

B TpyIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMBbl y4eOHOTO mpeamera «MaremaTHKa
XapaKTePU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHLIMU  OCUCMEUIMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUIMY, — VHUBEPCANbHLIMU — PecysmUGHbIMU
oeticmseusmu.

1) Vuusepcanvhvie nosnasamenwvhvle Oeiicmeus, obecneuusarom @Gopmuposanue O6A308bIX
KOCHUMUBHBIX Npoyeccos o0yuarowuxcs (0ceoeHue mMemooo8 NOZHAHUSL OKPYICAIOWe20 Mupa;
npUMeHeHUe 102UYeCKUX, UCCTe008aMeNbCKUX Onepayull, yMeHul pabomams ¢ uH@opmayueti).

ba3oBrle mornueckue AeMCTBHUS:

® BLISBIISAITH M XapaKTepU30BaTh CYIIECTBEHHbIE INPU3HAKM MAaTEeMaTHYECKUX OOBEKTOB,
HNOHATHUH, OTHOIIEHUH MEXy TOHATUAMU; GOPMYIIMPOBATH OIpEIeIEHUs IOHATHUI; yCTaHABIUBATb
CYILIECTBEHHBIH MPU3HAK KiIacCU(PHUKAIMM, OCHOBAHUS Ui O0OOIIEHUS M CpaBHEHUS, KPUTEPHUU
IIPOBOJMMOI0 aHAJIN3A;

® BOCIIpUHUMATh, (OpMyIHpOBaTH U NPEOOpPa3OBbIBATh CYKJIEHUS: YTBEPAMUTEIbHBIE U
OTpHULATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOILINE; YCIOBHBIE,

® BLISIBIISITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHUBOpeuYus B (akTax,
JTAHHBIX, HAOIIOACHUSAX U YTBEPKACHUSX; peAaraTb KpUTEPHUHU JUTsI BBIABICHUS 3aKOHOMEPHOCTEH
Y IPOTHBOPEYHIA;

® ICJIaTh BBIBOJABI C HCIIOJIB30BAHUCM 3dKOHOB JIOTHKHU, ACAYKTUBHBIX W HHIAYKTUBHBIX
YMOSaKHIOquHﬁ, yMO32lKJ'IIO‘ICHPII>i 110 aHaJIOTuu,;



® IPOBOIUTH CAMOCTOSTEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEP)KIECHUHN (IIPSIMBIE U OT
IPOTUBHOI'0), BBICTPAWBATh AapPryMEHTALIUIO, [PUBOAUTH IPUMEPHl U  KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

® BRIOMpaTh CrIoco0 pemieHus ydeOHoW 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHA ¢ Y4ETOM CAMOCTOATEIBHO BBICICHHBIX KPUTEPUEB).

bazoBrie HCCIICO0OBATCIILCKHC ﬂeﬁCTBHHZ

® JICTI0JIB30BaTh BOMPOCHI KaK HCCIENIOBATEIbCKUI MHCTPYMEHT MO3HAHUS; (POpPMYyIUpOBATH
BOIMIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHAaBIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATH THIIOTE3Y, APT'YMEHTHUPOBATH CBOO MTO3ULMI0, MHEHHE;

® [[POBOJIUTh  CaMOCTOATENIbHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT, MCCIECJAOBAaHUE 10
YCTaHOBJICHMIO OCOOCHHOCTEH MaTeMaTHMYeCKOro OOBEKTa, SBJICHHS, IPOIEeCca, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBIICHUSMH, IIPOIIECCaAMMU;

® CaMOCTOATEIbHO (hOpMYIMPOBaTH 00OOINEHHS W BBIBOABI [0 PE3YJIbTaTaM MPOBEAEHHOIO
HaOJIIOICHUS, UCCIICIOBAHKS, OIICHUBATh OCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTATOB, BHIBOJOB M
000011IeHHI;

® [IPOIrHO3UPOBATHb BO3MOKHOC PA3BUTHC ITPOLCCCA, d TAKIKC BbIJIBUT'aTh IIPCAITIOJIOKCHUA O €T0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ uapopmarueii:

©® BLISIBJIATH ,Z[e(bI/II_[I/ITBI I/IH(i)OpMaI_II/II/I, JaHHBbIX, HCO6XO,Z[I/IMBIX U1 OTB€TA HA BOIIPOC U AJIA
PCLICHUA 3aa4H;

® BRIOMpATh MHQPOPMALMIO W3 HCTOYHHUKOB  PA3JIMYHBIX  TUIOB, aHAIW3HPOBATH,
CHUCTEMATH3UpPOBATh W HHTEPIPETUPOBATh HMH(DOPMAIMIO PA3IMYHBIX BHIOB H  (QOpM
IIPE/ICTABIICHUS;

® CTPYKTYpUPOBATh UH(POPMAIIHIO, IPEICTABIATH €€ B pa3IuyHbIX (opMax, WIITIOCTPUPOBATh
rpaduyecku;

® OIICHMBATh HAJIEKHOCTh I/IH(i)OpMaLII/II/I 1O CaMOCTOATCIIbHO CCI)OpMy.]II/IPOBaHHHM KPpUTCPUIM.

2) VYuueepcanvhvie KoMMYHUKamugHwvle Oelicmeus, 00ecneuusarom cooOpMuUposaHHoOCMb
COYUANBHBIX HABLIKO8 00YYAIOUUXCA.

OO01weHue:

® BOCIIPUHUMATh U q)OpMy.]'II/IpOBaTB CYXKIACHUA B COOTBCTCTBHU C YCIOBHUAMU H LCIISIMU
O6H_IGHI/I}I; SACHO, TOYHO, 'PAMOTHO BbIPAKATH CBOIO TOYKY 3pCHUSA B YCTHBIX U ITIMCbMCHHBIX TCKCTAX,
JAaBaTh MOACHCHUS 11O XOA4Y PCUHICHUA 3ala4Yi, KOMMCHTHUPOBAThH HOJ'Iy‘-IGHHBIfI pE3YbTAT,

®B X0JI¢ OOCYXIEHMs 3a7aBaTh BOIPOCHI MO CYHIECTBY OOCYKAaeMOH TEeMbI, MPOOJIEMBI,
pemaeMoil 3a1a4yM, BBICKA3bIBaThb WJIEW, HALIECJICHHBIE HA TIOUCK PELIEHUS; COINOCTABIATH CBOU
CYXKICHHS C CYKICHHSIMH APYTUX YYaCTHHKOB Juaiiora, oOHapyXHBaTh pa3jMuue U CXOJCTBO
NO3HLIMI; B KOPPEKTHOW (hopme (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS,;

® IPEJICTABIISITh PE3yJbTaThl PELIEHUS 3aJaud, SKCIEpUMEHTa, HCCIIEIOBaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (pOpMAaT BHICTYIUIEHHUS C YYETOM 3ajjad MPEe3eHTalud U 0COOEHHOCTEH
ayJIUTOpHUH.

CoTpyIHUYECTBO:

® [IOHUMAaThb U HCIOJIb30BATh IMPCUMYIICCTBA KOMaHIHOU U HHHHBHHY&HBHOﬁ paGOTBI npu
peHICHUN y‘-Ie6HBIX 3aaa4; I[IPUHUMATL LCJIb COBMECTHOI ACATCIIbBHOCTHU, IIJIAHUPOBATH
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OpraHu3allMI0 COBMECTHON paloThl, pacmpeneisTh BUABI pabOT, AOrOBapUBATHCS, OOCYXKIATh
IPOLIECC U pe3yiIbTaT padoThl; 0000IIaTh MHEHHS HECKOJIBKUX JIIOJICH;

® Y4acTBOBaTh B TPYMIOBBIX (opmax padoThl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBHIC
HITYPMBI» U MHBIE); BBIOIHATH CBOIO YaCTh pabOTHI U KOOPAWHUPOBATH CBOH JICHCTBUS C JPYTUMHU
YJICHaMH KOMAaHJIbl; OIIEHMBATh KayeCTBO CBOETO BKJIaAa B OOLIMH MPOIYKT MO KPUTEPHSM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vhusepcanvnvie pecynsmusnvle Oeticmsus, obecneuusaiom @GOoOpMUpoSaHue CMblCI06bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.

CaMOOPFaHI/I3 alys:

COCTABIIATh IUIAH, AJITOPUTM pELICHHUS 3a/laud, BBIOMPATh CHOCOO0 pEUIeHHA € Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaThb U KOPPEKTUPOBATh
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTpOIIb:

® BJIaJICTh HaBbIKaMU IMO3HABATCIILHOM pe(bneKcm/I KaK OCO3HaHUA COBCPHIACMBIX IIGﬁCTBHfI n
MBICJIIMTCIIBHBIX IMPOLECCOB, UX PE3YJIbTATOB; BJIAACTH crocodamu CaMOIIPOBEPKH, CAMOKOHTPOJIA
nponecca 1 pe3yijibTaTa peIICHUA MaTeMaTH4YeCKOM 3aJa4u,

® [IPEABUJICTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH IIPH PEIICHHUH 33aJa4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, AAHHBIX, HalJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJU U YCIOBUSAM, OOBSICHITH IPUUUHBI JOCTUKECHUS
WIA HEJAOCTHXKEHMsI pe3yJbTaToB JEATENbHOCTH, HAXOAMTh OIIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

OcBoeHue yueOHOro MOAyJsi «Anrebpa M Havalla MaTeMaTHYECKOTO aHaliM3a» Ha YPOBHE
cpenHero oodiero obpazoBaHUsl JOMKHO 0OecreyrBaTh JOCTHKEHHE CIEAYIOUIUX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB!

10 KUIACC
Yuciia ¥ BbIYMCIEHUSA

OnepupoBaTb MOHATUSAMM: pPALMOHATIBHOE U JIEHCTBUTENBHOE 4YHCIO, OOBIKHOBEHHAs W
JeCSITUUHas APOOb, MPOLEHTHI.

BrinonsaTe apHQ)MeTI/I‘IeCKI/Ie onepanru ¢ paluOHAJIBHBIMU U JIECTBUTEIIbHBIMHU YU CJIaMHU.

BrimonHsaTe mpuOnnKEHHBIE BRIYUCIECHUS, UCIIONB3YS MPaBUiIa OKPYTIICHUS, IENaTh MPUKHUJIKY
Y OLIEHKY pe3yJIbTaTa BHIYMCICHHIA.

OnepupoBaTh MOHATHSAMHU: CTENEHb C LEJNBIM IIOKa3aTesieM; CTaHAapTHas ¢opma 3amucu
JNENCTBUTENBHOTO 4YMCIa, KOPEHb HAaTypalbHOW CTENEHH; HCIOJB30BaTh MOAXOIALIYI0 (QopMy
3aIIUCHU ACUCTBUTENBHBIX YUCEII JUIsl PEIIEHUs IPAKTUUECKUX 3a1a4 U IIPEACTABICHUS TaHHBIX.

OrnepupoBaTh MOHATHSIMH: CUHYC, KOCUHYC W TaHI'€HC MPOU3BOJBHOTO YIJA; MCIOJIB30BATh
3aIuCh MPOU3BOJIBHOTO YIjia yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHus1 M HEpaBEHCTBA



11
OnepupoBaTh MOHATHSMHU: TOXAECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE, PALMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

BeinonsaTe npeoOpa3oBaHuUs TPUTOHOMETPUYECKUX BBIPAYKEHUI u pemars
TPUTOHOMETPUUECKHUE YPABHEHUS.

BrimonHaTe mpeoOpazoBaHUs IIENBIX, PALUOHAIBHBIX M HPPALMOHAIBHBIX BBIPAKCHUNA H
pelaTh OCHOBHBIE TUIIBI LEJBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHMS U HEPABEHCTBA Ul PELIEHUS MaTeMaTHMYECKMX 3a/jad U 3a4ad u3
pasInYHbIX 00J1acTe HAyKU U pealbHON )KHU3HH.

MO[[GJII/IpOBaTb PCAJIbHBIC CUTYAallUN HaA SA3BIKE aJII‘€6pr, COCTAaBJIATH BbIPAXKCHUA, YPABHCHHA,
HEpPaBEHCTBA [0 YCIOBUIO 33Ja4M, HCCIEIOBATh IMOCTPOCHHBIE MOJAEIH C HCHOJIb30BAaHHEM
anmnapara ajreOpsl.

DOyHKIUM U rpadpuku

OnepupoBaTh MOHATHIME: (QYHKIHS, CIIOCOOBI 3aMaHus (DYHKIIMU, 00JIACTh ONPEICICHUS U
MHO>KECTBO 3HaUeHUN (QYHKIUY, rpa@uK GHyHKIHH, B3aUMHO 00paTHbIE (PYyHKITHH.

OnepupoBaTh MOHATHAMHU: YETHOCTh U HEUETHOCTh (PDYHKIIUH, HYIU (YHKIUHU, TIPOMEKYTKH
3HAKOIIOCTOSHCTBA.

Hcnonp3oBate rpaduky QyHKIMHA U1 peIICHUsT yPaBHEHUH.

Crpouth W uuTaTh rpaQuKd JUHEHHOW (GYHKLUMH, KBAJApPaTUYHON (QYHKUUH, CTEEHHOH
(YHKIMH C LEIbIM ITOKA3aTEJIEM.

Hcnons3oBath rpaduku (GyHKIHMA 178 HCCIEAOBAHUS IPOLIECCOB U 3aBUCUMOCTEH MpHU
pelIeHnn 3a7ad M3 JIPYTUX Y4eOHBIX MPEJAMETOB W PEeaIbHOW JKHU3HHM; BBIpaXKaTh (hopMynamu
3aBUCUMOCTH MEX1Y BEJITUYMHAMU.

Hauyana MaTeMaTH4ecKoOro aHajau3a

OnepupoBaTh TMOHATUSMH: TIOCIEIOBATENBHOCTh, apu(MeTHYecKass W T'eoMeTpUYecKas
IPOTPECCHH.

OnepupoBaTh NMOHATUSAMH: OECKOHEUHO YyOBIBaroIasi reoMEeTpUYecKas MporpeccHs, cyMma
0eCKOHEYHO yOBbIBAIOIIEH reOMETPUUECKON MTPOrPECCUH.

3aI[aBaTB MOCJICA0BATCIIbHOCTHU PA3JINYHBIMU CIIoco0aMHu.

Hcrnonb30BaTh CBOMCTBA MTOCIIEIOBATEIBHOCTEN U MTPOTPECCUM JUISl PELLICHUS PEaIbHbIX 3a1a4
IIPUKIIATHOTO XapaKkTepa.

MHo:xecTBa M JIOTHKA
OHCpHpOBaTB IMOHATHUAMU: MHOXKCCTBO, OTICpalli HaZl MHOXKXCCTBAMMU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN alnapar JAjs OMHCAHMs peajbHBIX MPOLECCOB U
SIBJICHUM, TIPU PEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

OHepI/IPOBaTB IMOHATHUAMU: OIIPEACTICHUEC, TCOPEMA, CIICACTBUEC, JOKA3aTCIILCTBO.

11 KJIACC
Yuciia 1 BLIYUCICHUSA

OHCpI/IpOBaTL IMOHATHAMUA: HATYPAJIbHOC, LCJIIOC YUCIIO; UCIIOJIB30BAaTh IMPHU3HAKU ACIIUMOCTH
HEJIBIX YUCEIT, Pa3JIOKCHUEC YHCJIa Ha IIPOCTHIC MHOXKUTCIIN IJId PECIICHUA 3a/a4.
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OrniepupoBaTh NOHITHEM: CTETIEHb C PallUOHATIBHBIM ITOKA3aTEJIEM.
OnepupoBath NOHATUAMHU: JIOTapudM ducia, JECATUUHbIE U HATypallbHbIE JIOTapU(MBIL.
YpaBHeHus1 M HepaBeHCTBA

HpI/IMeHHTB CBOMCTBA CTEIICHU JIs HpeO6paSOBaHI/I$I BBIpa)KeHI/II\;I; OIICpHUPOBATH INOHATHAMMU:
IMMOKa3aTCJIbHOC YPAaBHCHHUEC U HCPABCHCTBO, pCIIaTh OCHOBHBLIC TUIILI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ u
HECPAaBCHCTB.

Bremonuate npeoOpa3oBaHUs  BBIPAKEHHUH, COAEPXKAIIMX JIorapu(MBbI;  OIEPHPOBATH
HNOHATUSIMM:  JIOTapu(MHUUECKOe ypaBHEHHE M HEPABEHCTBO; pElIaTh OCHOBHBIE THUIIBI
JOrapu(pMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

HaXOI[I/ITB pEeIICHUA HpOCTCﬁMHX TPUTOHOMECTPHUYCCKHUX HECPABCHCTB.

OnepupoBaTh MOHATUSMHU: CHUCTEMAa JIMHEWHBIX yYpaBHEHUH U €€ pelleHue; MCIOJIb30BaTh
CUCTEMY JIMHEHHBIX YPABHEHUN JJIs PEILIEHUS IIPAKTUUECKUX 3a/a4.

Haxomute pemieHus NpOCTEMIIMX CHUCTEM M COBOKYIIHOCTEH palMOHAIbHBIX YPAaBHEHHUHW M
HEPAaBEHCTB.

MonenupoBaTh peajibHbIe CUTyallUH Ha SI3bIKE aJIreOphl, COCTABIIATH BbIPAKEHUSI, YPABHEHUS,
HEPAaBEHCTBA M CHCTEMBl II0 YCJIOBHIO 3aJayd, HCCIEN0BaThb IIOCTPOCHHBIE MOJEIH C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpauKu

OnepupoBaTh MOHATHAMU: NIEPUOINIECKast (DYHKIIHSI, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIHH,
TOYKHU FKCTpeMyMa (YHKIMHU, HauOOJblllee U HAaUMEHbIIee 3HAUCHHUs (DYHKIUM Ha IPOMEXKYTKE;
MCIIOJIb30BATh UX VIS UCCIEI0BaHUS (PYHKIMH, 3aJaHHON rpaduKoM.

OnepupoBaTh HNOHATUSMU: rpaduku MIOKa3aTeJIbHOM, norapudmuyeckoit u
TPUTOHOMETPUUECKUX QYHKIUH; N300paXkaTh UX Ha KOOPIMHATHON IJIOCKOCTH U UCIIOJIb30BATh JIISI
pElleHUs] ypaBHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH IpaUKU JMHEHHBIX YPaBHEHUN U HUCIIOJIb30BATh
UX JUIS PEIICHUS CUCTEMBI IMHEUHBIX YPABHEHUN.

Hcnonb3oBatk rpaduku QyHKITUN 71 KCCIIEIOBAHUS TIPOIECCOB U 3aBUCUMOCTEH U3 JPYTrHX
y4eOHBIX AUCHUTUIHH.

Hauyana MaTeMaTH4ecKoro aHajJu3a

OnepupoBaTh MOHATUAMHU: HETpepbiBHAS (DYHKIMS; MPOU3BOJHAS (DYHKIMH; HCHOIB30BAThH
reOMEeTPUUYECKUN U (PU3NYECKUI CMBICI IPOU3BOIHOM /7Sl peLIeHUs 3a/1ay.

HaxoauTh mpou3BOAHBIE SJIEMEHTAPHBIX (GYHKIUH, BBIYHCIATH TPOU3BOIHBIE CYMMBI,
MIPOU3BENICHUS, YACTHOTO (PYHKIIUMN.

Hcnonb30BaTh NPOU3BOIHYIO JUIS UCCIIEAOBAHUS (YHKIIMHA HA MOHOTOHHOCTb U SKCTPEMYMBI,
MPUMEHSTh PE3yJIbTaThl UCCIEIOBAHUS K TOCTPOEHUIO IpaKOB.

Hcnons30BaTh MPOU3BOJHYIO I HAXOXKIACHHUA HAWITYUHICTO PCIICHUS B IIPUKIIAIHBIX, B TOM
YHUCJIC COIHUAJIBHO-OKOHOMHUYCCKHUX, 3aJadax.

OnepupoBaTh MOHATUSAMH: TE€pBOOOpa3Hasi M WHTErpaj; MOHUMATh T€OMETPUUYECKUH WU
buznyecKkuit CMbICT UHTETpaa.

Haxomute mepBoOOpa3Hble AIEMEHTApHBIX (DYHKIMN; BBIYUCIATH UHTErpal mo Qopmyse
Herorona—Jleiioumuia.
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Pemarn MMPUKIAAHBIC 3aladyd, B TOM YHCJIC COLNUAJIBHO-3KOHOMHNYCCKOIO H (1)I/I3I/I‘-IGCKOFO
XapakTepa, CpeaCTBaM MaTEMaTUYECKOI'O aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE
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10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3eioB U TeM K I (uudpossbie)
n/n NPOrpamMmbl Bcero 0; TPOILHBIC p6aKanecKne o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypesi
M
1 nellglgl)ieliTT:J?LII){TIT ?IE?:EJI;H;’I;HPI;OHaHLHHe 14 1 Bubmmorexa LIOK
) https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
5 Oynkiun u rpaduku. CTeneHp ¢ MeIbiM 6 bubnuoreka [IOK
MOKa3aTeleM https://m.edsoo.ru/1568aba3
3 ApudmeTnueckuii KOpeHb N—OW CTETCHH. 18 1 bubmmoreka [JOK
HppaumnoHanbHble ypaBHEHHS M HEPABEHCTBA https://m.edsoo.ru/1568aba3
)
4 Tp(I)/II:“I\(/)II}-;J(:I;eTpI/II/I Tpuronomerpuyeckue 22 1 bubmorexa LOK
: https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U TPOTPECCHU 5 bubmnorexa [JOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3 1 bu6nmorexa LIOK
3HaHUHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0


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
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11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NporpamMmbl Bcero 0;[ TPOJLHLIE pﬁaKaneckne o0pa3oBaTejibHbIE
padoThbI padoThI pecypesi
) Moxasamenoua Gy, oasarensanse 12 ) BuGaorexa LIOK
YHEKIHAL https://m.edsoo.ru/f11cdafd
ypaBHEHUS U HEPABEHCTBA
2 Torapimiscctne yosmmonss i 12 Bumorexa LIOK
P M https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
T
3 s Tommonomeriancrme 9 ) Buamorera LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6nmorexa LIOK
4 [IpousBoaHas. [IpumeneHnne mpou3BOgHON 24 1 https://m.edsoo.ru/fl1c4afd
5 WHTerpan n ero npuMeHeHus 9 bubmorexa LOK
https://m.edsoo.ru/f11c4afd
. bubmmoreka IIOK
6 Crcrembt ypasHennii 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHble 1 1ienbie yncia 6 bubmmorexa [IOK
https://m.edsoo.ru/f11c4afd
5 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 18 2 bubnunorexa LIOK
3HAaHUU https://m.edsoo.ru/f11c4afd
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIIACC
Koxa .
HpoBepsieMOro IIpoBepsiemble NpeMeTHbIE Pe3y.IbTAThl 0CBOEHHH OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHust
pe3yJabTara
1 Yucna v BIYKCICHUS
11 OnepupoBaTb HOHATUSAMM: pPALUMOHAIBHOE U  JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS JPOOb, POIIEHTHI
19 Bb{HOJIHSITb apupMeTHYECKHEe  ONEepalud  C  PAlUOHATIBHBIMH U
JeMCTBUTEIILHBIMU YHCIIaMU
13 BbinonHATe npuOImkEHHBIE BBIYHCIICHUS, UCIOIb3Ys NPABUIA OKPYIJICHN,
JeNaTh MPUKHUJIKY U OLICHKY pe3yIbTaTa BEIYMCICHHUH
OnepupoBaTh NOHATUSIMH: CTETICHB C IEJIBIM TIOKa3aTeseM, CTanaapTHas popma
14 3aIlUCH JIeHCTBUTEIBHOTO YUCIIA, KOPEHb HATYpaJIbHOM CTENEHH; UCII0JIb30BaTh
MOIXOAAIIYI0 (OpPMY 3alHMCH JEHCTBUTENBHBIX YHCEN JUIS pPEHICHHUs
IPAKTUYECKHX 3a/1a4 U NPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATUAMHU: CHHYC, KOCUHYC M TaHI'€HC IPOM3BOJILHOIO YIJIA;
15 HCIOJIb30BATh 3anuch MPOU3BOJIBHOIO yriia yepes oOpaTHBIC
TPUTOHOMETPHUECKUE (PYHKIIUH
2 YpaBHEHUs U HEpPAaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO, LEJOE,
2.1 palMoHalBHOE, UppalnroHaIbHOe ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPHUYECKOE YPABHEHUE
29 BremonsaTe mpeoOpa3oBaHus TPUTOHOMETPUYECKHX BBIPAKEHUH M pelIaTh
TPUTOHOMETPHUECKUE YPABHEHHUSI
BeimonHATe mpeoOpa3oBaHUs LENbIX, PAUOHAIBHBIX W HpPpalMOHAIbHBIX
2.3 BBIDQKEHUI ¥ pelmaTh OCHOBHBIE THITBI [EJIBIX, PAlUOHAIBHBIX U
UppalMoOHAIbHBIX YPaBHEHHH U HEPAaBEHCTB
24 [TpuMeHATh ypaBHEHUS U HEPABEHCTBA JUISl PEIICHUS] MaTeMAaTHYEeCKUX 33134 U
3a/1a4 U3 pa3IMYHbIX 00JaCTe HayKu U peanbHON )KU3HU
MonenupoBaTh pealbHbIE CHTyalldd Ha S3bIKE alreOpbl, COCTaBISATh
2.5 BBIPQ)KEHUS, YpaBHEHMs, HEpaBEHCTBAa IO YCIOBHUIO 3a/a4M, HCCIEeI0BaTh
ITOCTPOEHHBIE MOJIEJIN C HCIIOJIb30BAaHUEM allllapara ainreopsl
3 OyHKIHH U TpaduKu
OnepupoBaTh MOHATHSAMHU: (DYHKIMS, CIIOCOOBI 3afaHus (DYHKIUH, 00JacTb
3.1 OTpesieNIeHUs] U MHOXKECTBO 3HAUYE€HUN (QYHKIMH, TpaduK (QyHKIUU, B3aUMHO
oOpaTHbIe PYHKIUU
39 OnepupoBaTh MOHATUAMHU: YETHOCTh U HEUETHOCTh (PYHKIUH, HYIH (DYHKIUH,
MIPOMEKYTKH 3HAKOITOCTOSTHCTBA
3.3 Hcnonp3oBath rpaduku GyHKUKN I pelieHus] ypaBHEHUI
34 Ctpoutp M uuTaTh rpauku JTUHEHHONW (QYHKIMH, KBaapaTHUYHOW (yHKIUH,
CTeNeHHON (PYHKIIMH C LEJIBIM MoKa3aTeaeM
Ucnonp3zoBare rTpaduku GyHKIMA JUIS  UCCICAOBAHHMS  TMPOIECCOB W
3.5 3aBUCUMOCTEH MPU PEIICHUH 3a/]1a4 U3 IPYTUX YUeOHbIX PEAMETOB U peabHON
KU3HH, BEIPAXKaTh GOPMYJIaMU 3aBUCHMOCTH MEXIY BEIMIHHAMHU
4 Havana maTreMaTn4ecKoro aHammsa
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41 OnepupoBaTb  HOHATHSAMM:  IIOCIEJOBATEIBHOCTb, apudmernyeckas H
reoMeTpUYecKasl Iporpeccuu
492 OnepupoBaTb MOHATUSAMH: OECKOHEYHO YOBbIBaroIasi TreoMeTpUyecKas
nporpeccusi, cyMmma 0€CKOHEYHO yObIBaroIel reOMETPUYECKON POrpeccCuu
4.3 3aiaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOWCTBA IMOCIIENOBATEIBHOCTEH M MPOTPECCUM ISl PEIECHUs
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHATUSAMHU: MHOXKECTBO, OIIEpallUU HAJl MHOKECTBAMU
59 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Ul ONUCaHUS PeabHbIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33]a4 U3 APYTUX YUEOHBIX TPEIMETOB
5.3 OrniepupoBaTh NOHIATHSIMU: ONPEJIETICHUE, TEOPEMA, CIIEJICTBUE, JOKA3ATEIbCTBO
11 KUIIACC
Kon .
HpoBepsieMOro IIpoBepsiembie Npe1MeTHbIe Pe3y/IbTaThl 0CBOCHHs OCHOBHOI
peIyaBTATA o0pa3oBaTe/IbHOM NPOIrPaAMMBbI CpeHero o0mero 00pa3oBanus
1 Hucna v BIYUCICHUS
OnepupoBaTh NOHATUAMU: HATYPAIBHOE, 11€JI0€ YUCIIO0; UCIIOIb30BaTh IPU3HAKU
11 JEIAMOCTH LENbIX YHUCEN, PA3JIOKEHHE 4YHCIa Ha MPOCTbIE MHOMKUTEIM IS
pelieHus 3a1a4y
1.2 OnepupoBatrh MOHATHEM: CTENIEHb C PAllMOHAJIbHBIM IIOKA3aTEIEM
13 OmnepupoBaTh MOHATUSAMH: JIorapuM dYHCIa, ACCATUYHBIE W HATypaJIbHbBIE
JorapuQmbl
2 YpaBHEHMsI U HEPABEHCTBA
[IpumeHsTH CBOKCTBA CTENEHU JUIs MpeoOpa30BaHUsl BBIPAXKEHUN, OTIEPUPOBAThH
2.1 MOHATUAMM: TOKA3aTEIIbHOE ypPaBHEHUE W HEPABEHCTBO; pEIIaTb OCHOBHBIE
THUIIBI T0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BoimonHATe  mpeoOpazoBaHus  BBIPAXEHHM, CcOAEpXKalUX  JIOTapU(MBbL;
2.2 ONEepUPOBATH MOHATUSAMH: JIOrapu(pMHUUECKOe YpaBHEHHE M HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOTAPU(PMHUUECKUX YPaBHEHUI U HEPaBEHCTB
2.3 HaxoauTs perienus mpocTeHImuX TPUTOHOMETPUUYECKIX HEPABEHCTB
OnepupoBaTh NOHSTUSAMU: CHUCTEMa JIMHEWHBIX YpaBHEHUH U €€ pEeLICHHE;
2.4 WCIIOJIb30BaTh CUCTEMY JIMHEHWHBIX YpPaBHEHWH JUISl PELICHMs NMPaKTUYECKUX
3a/1a4
25 Haxoz[HTvaemeHHsI MPOCTEUIINX CUCTEM U COBOKYIHOCTEH pPalOHAIBHBIX
YPaBHEHUI U HEPABEHCTB
MogenupoBaTb peaJbHble CUTyalldd Ha S3bIKe anreOpbl, COCTaBIIATh
2.6 BBIpQXXECHUS, ypaBHEHHS, HEPAaBEHCTBA M CHCTEMbl IO YCJIOBHUIO 3aJayH,
HCCJIEIOBATh MOCTPOEHHbBIE MOJIENIN C UCIOIb30BAHUEM alIapara ajareopbl
3 OyHKIMH U TpaduKH
OnepupoBaTh  MOHATUAMHU:  Nepuoauveckas  (QyHKIUS,  MPOMEXYTKH
31 MOHOTOHHOCTH (YHKIMHM, TOYKH OKCTpeMyMmMa (QYHKUUH, HauOOJbIIee U
HalMEeHbllee 3HadeHHUs (QYHKIMM Ha TPOMEXKYTKE; HCMOIb30BaTh HUX s
uccie0BaHus (YHKIUH, 33laHHOM rpagukom
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OnepupoBaTh TMOHATUSAMHU: TpadUKH IMOKA3aTEIbHOM, JorapuMuueckon u

3.2 TPUTOHOMETPUYECKUX (DYHKIHUI; n300paxkaTh UX HA KOOPAMHATHOHN IJIOCKOCTH U
MCMOJIb30BATh JIJIsl PEeIlICHUs YpaBHEHHUI U HEpaBEHCTB

33 N3o0pakaTh Ha KOOPJAWHATHOM IJIOCKOCTH Fpil(i)I/IKI/I HHHefIHBEX YpaBHEHUH U
MCIIOJIb30BATh UX JIJISL PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUN

34 Hcnonb3oBate rpapuku (QyHKUMA 78 UCCIEJOBAHMS IPOLECCOB U
3aBHCUMOCTEH U3 IPYTruX y4eOHbIX AUCIUTLINH

4 Havana maremaTn4eckoro aHaiausa

OnepupoBarh MOHSATUSMHU: HETNpepbiBHAS (DYHKIUS, TPOU3BOAHAS (PYHKIIWH,

4.1 UCIIOJIb30BAaTh T€OMETPUYECKUN U (PU3UUECKHM CMBICT TPOU3BOJHOW IS
peleHus 3a1au

42 HaxomuTh mpoW3BOAHBIE 3JEMEHTAPHBIX (YHKIIUH, BBIYUCIATH MPOU3BOTHBIC
CYMMBI, IPOU3BECHHS], YACTHOTO (DYHKIIUH

43 Hcnonb30BaTh MPOU3BOIHYIO JIJISl UCCIIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO rPpauKoB

44 Hcnonb30BaTh NPOM3BOAHYIO JUISI HAXOXACHUS HAWIY4YIEro pelieHHusl B
MPUKIIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATHSAMH: IMepBooOpa3sHass M  MHTErpajg; IOHUMAaTh
reOMeTPUUECKUN U HU3UYECKUIN CMBICT UHTErpaja

16 Haxomuth nmepBooOpa3Hbie dJieMEHTapHbIX (DYHKUUN, BEIYUCIATh UHTETPaN MO
dbopmyne Hetotona — JleitOuuia

47 Pemarp npuxnagHele 3aadd, B TOM YHUCIE COLMAJIbHO-3KOHOMHYECKOTO U

q)HSI/IquKOFO XapakKTepa, CpCaACTBAMA MAaTCMATHUYCCKOI'O aHaJIn3a
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC
Kox @ IIpoBepsiemMblii 3J1eMEHT COJePKAHMS
1 Yucna ¥ BBIYUCIICHUS
Panmonanbhele uncia. OOBIKHOBEHHBIE M AECATHYHBIE IPOOU, NMPOLEHTHI, OECKOHEUHbIE
11  Tepuosmueckne apobu. ApudmeTndyeckue OInepauuyd C pPaluOHATIBHBIMH YHCIAMH,
peoOpa30BaHuUs YUCIOBBIX BbIpaxkeHU. [Ipumenenue 1podeii 1 MpoLEeHTOB AJIs pelIeHus
IIPUKJIAIHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU
JlelicTBuTenbHbIE YKcaa. PannoHanbHble M MppalMOHaibHble ducia. Apudmernyeckue
1.2 onepamuu C JACUCTBUTEIBHBIMH 4YHcIaMd. [IpuOMOKEHHBIE BBIYUCICHUS, IpaBUIIa
OKpPYIJICHUS, IPUKKJIKA U OLICHKA PEe3yJIbTaTa BHIYUCICHUN
Crenenb ¢ nensiM nokasareneM. CranjapTHast ¢opma 3alucH JeHCTBUTENBHOIO YUCIIA.
1.3 Hcnonw3oBanue mnoaxomsmield (HOpMBI 3aruCH JIEHCTBUTENBHBIX YHCEN Uil PELICHUs
IIPAKTUYECKUX 337a4 U NPEACTABICHUS JAHHbIX
14 Apudmernueckuit KOpeHb HaTypaibHOH creneHu. JleHcTBUs ¢ apupMeTHYECKUMU
KOPHSIMHM HaTypaJbHON CTENEHU
15 CuHyC, KOCUHYC U TaHI'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YKCJIOBOrO apryMeHTa
2 YpaBHEHMsI U HEPABEHCTBA
2.1  ToxnecTBa U TOXKISCTBEHHBIC TPEOOPA3OBAHUS
29 [IpeoOpa3oBanne TPUTOHOMETPUUYECKHX BBIpaXKeHHH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI
2.3 | YpaBHeHue, KOpeHb ypaBHeHMs. HepaBeHCTBO, pellieHrne HepaBeHCTBa. MeTo1 MHTEepBaJIoB
2.4 | Pemenue 1enbIX U JpOOHO-pALlMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 | PemeHue uppalnvoHaJIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 | PemieHue TpUrOHOMETPUYECKUX YPaBHEHUI
97 [IpumeHeHne ypaBHEHMI M HEPAaBEHCTB K PEIICHHUIO MaTEeMAaTUYECKUX 3ajad W 3a1ad U3
pa3IMYHbIX 00J1aCTe HAYKU U pealibHOM KHU3HU
3 OyHKIMH U TpaduKh
3.1  ®ynkuws, cnocoOsl 3aanus ¢pyHkuuu. ['paduk pynkunu. BzaumHo o6paTHbie GyHKIUU
39 OO6nacTh onpeneneHust 1 MHOXKeCTBO 3HaueHul ¢ynkuuu. Hymn ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE 1 HEUETHBIE QYHKIIUU
33 CrenenHas (yHKIUS ¢ HaTypalbHBIM W LEIbIM IOKa3zareneMm. EE cBolicTBa U rpaduxk.
CgoiicTBa u rpaduk KopHs N-0ii cTenenu
34 Tpuronomerpuueckass OKpPYXXHOCTb, ONpEIEICHHE TPUTOHOMETPHUECKUX (QYHKIUI
YHCIIOBOTO apryMeHTa
4 Havana maTemMaTnyeckoro aHaausa
41 [TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  MOCHeAOBaTeNlbHOCTEH.  MOHOTOHHBIE
MOCIIE0BATEbHOCTH
Apudmernueckas UM TreomeTpuyeckas — mporpeccud. beckoHeyHo — yObIBaromias
4 | TeOMETpHYECKas —MpOrpeccus. Cymma OecKkOHEYHO YyOBIBaIOLIEH TIeOMEeTpUYEeCKO
nporpeccuu. @opmyna cioXHBIX MPOLEHTOB. Mcrnonb3oBaHUEe MPOrpeccuu AJis pelieHus
peaJIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa
5 MHoskecTBa U JIOTHKA
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MHoxecTBO, onepanu HajJ MHOkecTBaMu. J{narpammel Ditnepa — Benna. [Ipumenenne

5.1 | TeopeTHKO-MHOXECTBEHHOTO ammapara JUis OMUCAHUS PEAIbHBIX MPOIECCOB U SIBICHUM,
IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEAMETOB
5.2 | Ompenenenue, TeopeMa, ClIeICTBUE, JOKA3aTEIbCTBO
11 KJIACC
Koxa IIpoBepsieMblii 3JIeMEHT cOAePKAHUSA
1 Yucna u BBIYHUCIEHUS
1.1 Harypanbnble u nensle yncina. Ilpu3Haku AeIMMOCTH LEIbIX Yucell
1.2 Crenesb ¢ palMoHaJIbHBIM NOKa3aresaeM. CBoicTBa cTeneHu
1.3 Jlorapudm yucna. /lecaTuunbie 1 HATYpaJIbHBIC JTOTAPU(BMBI
2 VYpaBHEHMsI U HEpaBEHCTBA
2.1 IIpeoOpa3zoBanme BeIpaKEHUH, COIEpKAIIUX JOTaprUPMBbI
2.2 [IpeoOpazoBanne BRIpaKEHHIA, COACPIKALINX CTEIICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toxa3aTenpHBIC YpaBHEHUS H HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHS U HEPAaBEHCTBA
26 CI/ICTUGMBI JII/IHef/'IHI)IXu ypaBHeHHH. Perienne mpuKIagHbBIX 337ad ¢ MOMOIIBIO CHCTEMBI
JUHENWHBIX YpaBHEHUN
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN M HEPABEHCTB
28 [Ipumenenne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO0 MaTEMATUYECKHUX 3a/1a4 U
3aJa4 U3 Pa3IMYHbIX 00JacTell HAYKU U peabHOU )KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. Ilepuognueckue ¢yHkuuu. IIpomMexyTkn MOHOTOHHOCTH — (YHKIHU.
3.1  MakcumyMbl 1 MUHEMYMBI (pyHKIIH. Hanbonbiee n HanMeHbIee 3Ha4eHne (QyHKINA
Ha NPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [Toka3zarenbHas u Jorapudpmudeckas GyHKINH, X CBOMCTBA U rpaduku
3.4 Ncnonb3oBanue rpadukoB GyHKUINN U1 pelLIEHUs] YpaBHEHUI U IMHEUHBIX CUCTEM
Hcnonws3oBanne rpapukoB GyHKIHMN 71 UCCIIEIOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH,
3.5  KoTopble BO3HMKAIOT MPU PELICHUH 3a/1a4 U3 JPYTruX y4yeOHbIX MPEIMETOB U pearbHOI
KHU3HH
4 Havaya maTemMaTHuecKoro anaimsa
4.1 HenpeppiBable pyHKIIMU. MeTo1 HHTEPBAIOB /1J1s1 pELIEHHs] HEPaBEHCTB
4.2 [TpousBoanas ¢pyHkiuu. ['eomeTpruyeckuit 1 GU3NIECKUI CMBICI TPOU3BOTHOM
43 [Tpou3BoHBIE 371€MEHTApHBIX QYHKIHMH. DOpMYIIbI HAX0XKIEHUS TPOU3BOIHON CYMMBI,
IPOM3BEACHUS M YaCTHOTO (DYHKIUH
[IpumeHeHre TPOU3BOAHONM K HCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.4  skcrpemymbl. HaxoxaeHue HamOONBIIET0O W HAMMEHBIIETO 3HAUYEHUS (QYHKUUU Ha
OTpe3Ke
45 [TpumMeHeHHe TPOW3BOAHON /ISl HAXOXKICHHUS HAWIYYIIETO PEIICHHS B MPHUKIIAIHBIX
3ajauax, JAJIs ONpeesieHUs] CKOPOCTH Ipoliecca, 3alaHHOro (GopMyInoil uitu rpadukom
4.6 [TepBooOpa3nas. Tabnuia nepBooOpa3HbIX
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4.7

WHuTerpain, ero reoMeTpudeckuii U (U3MUECKHil CMBICI. BBIYHCIIeHHe WHTErpajga 1o
dopmyne Hetorona — JleiiOnuma




22

MoayJs I'eomerpus.
INOACHUTEJIbBHAS 3AIINCKA

PaGouast mporpamma y4eOHOro wmoxaymsa «[eomerpus» ©0a30BOro ypoBHS IS
oOyuaromuxcst 10 —11 xiaccoB pa3paborana Ha ocHoBe DenepaabHOr0 TOCYIapCTBEHHOTO
00pa3oBaTENFHOTO CTAaHAApTa CPEJHEro OO0IIero oOpa3oBaHMA, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHMMU, MPEABABISEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U TPAAULIUI
poccuiickoro oopa3oBanus. Peanu3anus nporpaMMbl 00€CTIeYHBaET OBJIAICHUE KIFOUEBBIMU
KOMIICTCHIIUSIMU, COCTaBJIAIOIIINMU OCHOBY JJid CaMOpasBUTUA W  HCHPCPBIBHOI'O
00pa3oBaHusl, IEIOCTHOCTh OOIIEKYIbTYPHOTO, INYHOCTHOTO ¥ TIO3HABATEIILHOTO PA3BUTHS
JTUYHOCTH 00YYarOIINXCS.

HEJIN U3YUYEHUSA YYEBHOI'O MOAYJIA

BaxHocTh y4eOHOTO MOyl TEOMETPHHM HA YPOBHE CpPEIHEro o0mero oOpa3oBaHUS
00ycJI0BJI€Ha MPAKTUYECKOW 3HAUMMOCTBIO METANpEeIMETHBIX M IPEIMETHBIX PE3Y/IbTaTOB
oOy4eHHsT TEOMETPHH B  HANpaBICHUH JHYHOCTHOTO Pa3BUTHUS  OOydYaIOUIMXCH,
¢dopmupoBaHus (QYHKIMOHAIBHOM MaTeMaTHMYeCKOW TIpPaMOTHOCTH, HW3YYEHHUS JpPYTux
y4eOHBIX AUCUMILIMH. PazButue y o0yyarommxcs NpaBUibHbIX IPEICTaBICHUN O CYLTHOCTU
U TIPOUCXOXKJICHUU T€OMETPUUYECKUX aOCTpaKLUi, COOTHOLIEHUH PeaIbHOrO M UJEaIbHOIO,
XapakTepe OTPaKEHUs MAaTEMaTUYECKOW HAYKOW SBJICHMM M MPOLECCOB PEAIBHOIO0 MHpA,
MecTe F€OMEeTpUHU B CHCTEME HayK M POJIM MaTeMaTUYECKOI'o MOJEIHUPOBAHUS B HAYYHOM
MO3HAHUU M B TPAKTHKE CIIOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS
y4alluxcsl, a TakKe KaueCTB MBIIUICHHs, HEOOXOIUMBIX JUIsl aJalTallii B COBPEMEHHOM
o01iecTBe.

['eomerpus sBIsieTCs OJHUM U3 0a30BBIX NPEJIMETOB Ha YPOBHE CpeJHEro oOIIero
o0pa3oBaHMs, TaK KaKk 00eCIIeYMBaeT BO3MOKHOCTh U3yUEHHS KaK JIMCHIUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBIE€HHOCTH, TaK U T'YMaHUTAPHOI.

Jlornueckoe MbiIeHUE, POPMUPYEMOE TIPH U3YUYEHUU OOYUAIOITUMUCS TOHSTHHHBIX
OCHOB T€OMETPUM U IOCTPOECHUHU UENOYKU JIOTMUECKHUX YTBEP)KIEHUN B XOAE PEIICHUs
F€OMETPUUECKUX 3a/1ad, YMEHHUE BBIIBUTaTb U ONPOBEPraTh TMIIOTE3bl HETOCPEICTBEHHO
MCIIOJIB3YIOTCS IIPH PELIEHUH 3a]1a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTU M3 Kypca
bu3uku.

YMeHue OpHEHTHPOBAThCS B IPOCTPAHCTBE HIPAET CYLIECTBEHHYIO pPOJb BO BCEX
o0racTsx AesTeIbHOCTH YenoBeka. OpHeHTalus YelloBeKa BO BPEMEHHU U MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €r0 COLMAIBHOTO ObITHA, (hopMa OTPAKEHHUs OKPY>KAIOILIEro MHpa,
YCIIOBUE YCHEIIHOTO T[O3HAHHWA M aKTUBHOIO TpeoOpa3oBaHUS JIEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMH O0pa3aMu OOBEAMHSAET pa3Hble BUABI Y4eOHOH U
TPYZOBOM JESATENbHOCTH, SBJISETCS OJTHUM U3 MPO(PECCHOHANTBHO BaXKHBIX Ka4eCTB, I0ATOMY
aKTyajbHa 3a/7a4a (OPMHPOBAHUS Yy OOYYaIOIIMXCS MPOCTPAHCTBEHHOI'O MBINUICHUS Kak
Pa3HOBUAHOCTH OOpa3HOTO MBILIUIEHHS — CYLIECTBEHHOTO KOMIIOHEHTa B IMOATOTOBKE K
NPAaKTUYECKOH 1eATEIHOCTH 110 MHOTUM HAaIIPABICHUSIM.

Ilens ocBoeHusi mporpammbl ydeOHOro Kypca «['eomerpusi» Ha 0a30BOM YpOBHE
o0yuyeHuss — oO0mieoOpa3oBaTeibHOE U OOIIEKYIbTYpPHOE pa3BUTHE OOYUAIOIIMXCS uepes3
o0ecriedyeHre BO3MOXKHOCTH  TNPUOOPETEHHS U HCHOJb30BaHUS  CHCTEMAaTHYECKHX
reOMEeTPUYECKUX 3HAHUHN U IeHCTBUM, CIelU(UIHBIX T€OMETPUH, BO3SMOXKHOCTH YCIIEITHOT'O
NPOJODKEHUsT 00pa3oBaHHUsl 10 CIEUUAIbHOCTSIM, HE CBSI3aHHBIM C TMPUKIAIHBIM
MCII0JIb30BaHUEM T€OMETPUH.
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[IporpamMa mo reoMeTpuu Ha 0a30BOM YypOBHE MpenHa3HAuyeHa Uil O0y4aroIluXcs
CpeIHEH IIKOJbl, HE MCIBITHIBABIINX 3HAYMTEIbHBIX 3aTPYJAHEHUI Ha ypOBHE OCHOBHOTIO
obmiero oopaszoBanus. Takum 0O6pazom, oOydarommecs Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTH
o0mye MaTeMaTH4YeCKUe YMEHUs, CBSI3aHHbIE CO CIEelU(UKON reoMeTpun U HEOOXOIUMbIe
JUIsL ’KU3HU B COBPEMEHHOM oO1ectBe. Kpome 3T0ro, oHM MMEIOT BO3MOYKHOCTh H3YYMTh
reomeTputro Oosiee IIyOOKO, €ciauM B JajbHEHIIeM BO3HUKHET HEOOXOJUMOCTh B
TreOMETPUYECKUX 3HAHUAX B MPOPECCUOHATIBHOMN 1A TEILHOCTH.

JlocTikeHre  LeIM  OCBOEHHMs ~ IpOorpaMMbl  OOECIEeYMBAaeTCs  pPELICHUEM
COOTBETCTBYIOIIMX 3anad. [IpropureTHBIMH 3a7a4aMu OcBOeHHs Kypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e popMHpOBaHHE TPEICTABICHUA O TEOMETPHUM KaK YacTH MHPOBOH KyJIbTYpbl U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e GopMHpOBaHUE TPEACTABICHUS O MHOIOIPaHHUKAaX W TeJlaX BpallleHUs Kak o
BOXHEHIIMX MaTeMaTUYeCKMX MOJENAX, MO3BOJSIOIIMX OMNMCHIBATh U HM3ydyaTh pa3Hble
ABJICHUS OKPY>KAIOILIET0 MUPA;

e GopMHpOBaHUE YMEHMs PAcllO3HABaTh Ha YEPTEKaxX, MOJCIAX U B PEAIbHOM MHUpE
MHOT'OI'PaHHHMKH U TeJla BpallleHHs;

® OBJIAJICHME METOJIaMU pEUIeHMs] 3aJad Ha IOCTPOEHUS Ha H300paMeHUsIX
IPOCTPAHCTBEHHBIX (pUryp;

e GopMHpOBAHNE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHITHUSIMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQ/ICHUE AJTOPUTMAMHU PELICHHUsS OCHOBHBIX TUIIOB 3a/a4; (pOpMHUpOBaHHE YMEHHUS
IIPOBOJUTH HECIIOXKHBIE JOKa3aTeIbHbIE PACCYKJIEHUS B XOJ1€ PELICHUs CTEPEOMETPUUECKUX
3a/1a4 U 3a/1a4 C IPaKTUYECKUM COJIEpKAHUEM;

® pa3BUTHE UHTEJUIEKTyallbHBIX M TBOPYECKUX CHOCOOHOCTeH  oOyuarommxcs,
MO3HABATENIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTHUYHOCTH MBIIIUICHUS;

e popmupoBaHre (PYHKIIMOHAIFHOW TPAMOTHOCTH, PEIICBAaHTHOW T'€OMETPHU: YMEHHE
pacrio3HaBaTh TPOSBICHHUS TEOMETPUYECKUX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CHUTyallUsX M MpPHU HU3Y4YEHUM JPYTUX Y4eOHbBIX MpPEIMETOB,
MIPOSIBJIICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (POPMYITHPOBATH MX Ha SA3BIKE TEOMETPUU U
CO3/1aBaTh T'€OMETPHUECKUE MOJIENIH, TPUMEHATh OCBOEHHBII F€OMETPHUECKUI anmapar A
pelIeHus MPaKTUKO-OPUEHTHPOBAHHBIX 33/1a4, HHTEPIPETHPOBATH M OLIEHUBATH TOTyICHHBIE
pe3yibTaThI.

OTIUYHUTENBHON  OCOOCHHOCTBIO  MPOTPaMMBI  SIBIIIETCSI  BKJIIOUEHHE B KypC
CTEpEOMEeTpUU B Hayaje ero H3y4eHMs 3a/ay, pellaeMblX Ha YPOBHE HHTYUTHBHOIO
MO3HAHUS, ¥ ONIpeeIEHHBIM 00pa30M OpraHu30BaHHas paboTa HajJ HUMH, YTO CIOCOOCTBYIOT
Pa3sBUTHIO JIOTUYECKOTO U TPOCTPAHCTBEHHOT'O MBILIUICHHUS, CTUMYJIUPYET NpPOTEKaHUE
MHTYUTHBHBIX TPOIIECCOB, MOTUBUPYET K JATbHEHIIIEMY H3yUSHHIO MTPEIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METOJNY OOYYEHHs, TO €cCTb
TEOPETUYECKHE 3HAHUS WMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEAMETHO-TIPAKTHUECKOU
NesITeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IPEACTABICHUN Yy ydamuxci B Kypce
CTEpEOMETPHUH MMPOBOJUTCS 32 CUET pelIeHHsI 3a]1a4 Ha CO3/1aHKe TPOCTPAHCTBEHHBIX 00pa30B
U 3aJ1a4 Ha ONEepUpOBaHKE NMPOCTPAHCTBEHHBIMU oOpa3amu. Co3nanue o0pas3a MpOBOAUTCS C
OMOpol Ha HArISAHOCTh, a OINEpUpOBaHHE O0pa3oM — B YCIOBUSIX OTBJIEUEHHUS OT
HarJIsIIHOCTH, MBICIEHHOTO U3MEHEHUS €0 CXOIHOTO COJICPKAHMUS.

OcHOBHBIE conepxaTenbHble JIMHMM Kypca «['eomerpum» B 10-11 Kiaccax:
«MHororpaHHuKny, «IIpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBEY, «Tena BparieHus», «BekTopsl
U KOOPJAMHATHI B MPOCTpaHCcTBE». DOpMUPOBAHUE JIOTHUECKUX YMEHUHN pacmpeensercs He
TOJILKO IO COZIEP>KATEIbHBIM JIMHUSAM, HO M TI0 T0/1aM 00y4eHUs Ha YpOBHE CPEHET0 00IIIero
oOpazoBaHwUs.
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Copnepxanne 00pa30BaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yabTaTaM OCBOCHUS
paboueil mporpammbl, pacnpefeN€HHbIM IO ToAaM OO0Yy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
0o0pa3oM, 4ToObl OBJaIECHUE TE€OMETPUUECKUMH TOHSATHSIMUA M HABBIKAMHU OCYILECTBIISIIOCH
MOCJIE0OBATENbHO U MOCTYIMATENbHO, C COOTIOACHIEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMUS BKIIOYAINCh B OOILYI0 CHUCTEMY TE€OMETPUYECKUX IPEICTaBICHUN
oOyJaromuxcsi, paciupsis 1 yriayossis e€, o0pa3ys IpOo4YHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O MOJAVYJIA B YYEBHOM IIJIAHE

Ha usyuenue reomerpuu otBoAUTCA 2 yaca B Heaento B 10 kiacce u 1 yac B Henemno B
11 xmacce, Bcero 3a aBa rojaa ooydenus - 102 yueOHBIX daca.

COJAEPKAHUE YYEBHOI'O MOYJIA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsaTHe 00 aKCMOMATMYECKOM MOCTPOCHHM CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anmHOe pacnosokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, TapAJUIEIbHBIE U
CcKpemuBamomuecs npsmsele. [lapamenbHOCT HPSAMBIX U IJIOCKOCTEM B IPOCTPAHCTBE:
NapajuleJIbHbIE MPSAMBIE B MPOCTPAHCTBE; MAapAJUIEIBHOCTh TPEX IMPSIMBIX; NApAJUIEIbHOCTD
IPSMON M IJIOCKOCTH. YTJIbI C COHAIIPaBJICHHBIMU CTOPOHAMU; YrOJl MEXIYy NPSMBIMHA B
npoctpaHcTBe. [laparuienbHOCTE  IUIOCKOCTEH: IapajuleibHbIE IUIOCKOCTH; CBOMCTBA
napajuleJbHBIX 1IockocTeid. [lpocreiimme npocTpaHCTBEHHbIE (QUIypbl Ha IJIOCKOCTH:
TeTpa’ip, KyO, mapajiesenure];; IoCTPOSHUE CEUeHUH.

IlepneHgUKYISIpHOCTE  TPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE MpsAMbIE B
IIPOCTPAHCTBE, MPSAMBIC MApAUICIIbHBIE U NEPHCHAMKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH TPSIMOM M IUIOCKOCTH, TeOpeMa O MPsAMOM NEPIEHAMKYJISIPHON
IIJIOCKOCTH. YTIIbI B IIPOCTPAHCTBE: YTOJ MEXAY NPAMOU U IJIOCKOCTBIO; IBYIPAHHBIN YIOJ,
JIMHENHBIN YroJjl IBYIrpaHHOro yria. llepnenaukyiisip 1 HaKJIOHHBIE: PACCTOSHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSHUE OT MPSAMOW /0 IUIOCKOCTH, HPOEKIHs (UIypbl Ha IUIOCKOCTb.
IlepneHquKyISIpHOCTD IUIOCKOCTEH: NPHU3HAK MEPIEHAUKYIIPHOCTH JABYX IUIOCKOCTEH.
TeopeMa 0 TpEX NepHEHAUKYIIApaXx.

MHoOrorpaHHuKHu

IlonsiTMe MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHl MHOIOI'DAHHMKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOI'PAaHHMKH; pa3BEPTKAa MHOrorpaHHuka. lIpusma: Nn-yromeHas npusMma;
I'paHU U OCHOBAHUS MPU3MBI; NIPsiMasi U HAaKJIOHHAs! TPU3MBbI; OOKOBasi M OJIHAsE TOBEPXHOCTh
npusMsl. [lapamnenenunen, npsMOYyroJbHBIN Napajjiesenunes u ero ceorcrsa. Ilupamuaa:
N-yroibHas MUpamMHia, TPaHU U OCHOBAHUE NMUPAMUIbI; OOKOBas W MOJHAs MOBEPXHOCTH
NApaMU/bl; TPABWIbHAS W YyCEUYEHHAs NUpamMuga. OJIEMEHThl NPU3Mbl U IUPAMHUIBL.
IIpaBunbHBIE MHOTOT'PAHHUKU: MTOHATHE IIPABUIILHOTO MHOTOI'PAHHMKA; [IPAaBUJIbHAS [IpU3Ma
U [IpaBWJIbHAS MUPaMUIa; TpaBUJIbHAs TPEYTobHAs MUpaMuia U IPaBUIIbHBIN TETpadip; KyO.
[TpencraBieHne o NpaBUIBHBIX MHOIOIPaHHUKAX: OKTadp, 10AEKadAp U ukocarap. CeueHus
MIPU3MBI U TUPAMUBI.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, MPAMOM, MIOCKOCTH.
DIEMEHTBI CUMMETPUU B IIMPaMUJaX, apauIeIeUIe1axX, TPaBUIbHBIX MHOTOTPaHHUKAX.
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Brrurcnenue 31eMeHTOB MHOTOTPAaHHHUKOB: pEOpa, muaroHanu, yrisl. [Inomans 60koBoi
MOBEPXHOCTU U MOJHOM MOBEPXHOCTHU MPSIMOM MPU3MBI, IUJIOLIAAs OCHOBAHUM, TEOpEMa O
OOKOBOH MOBEPXHOCTU NPSIMOU Tpu3MblL. [1n0mmans O0KOBOI MOBEPXHOCTH M MMOBEPXHOCTH
MPAaBUJIbHOM MUpaMUJIbI, TEOPEMA O IO yceu€HHoM nupaMubl. [lonarue o6 o6béme.
O0bEM nupamMuibl, IPU3MBIL.

[Tonobubie Tena B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOIIAIIMU MOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[unuaapuyeckas MOBEPXHOCTb, OOpa3ylolIue MMIIMHIAPUYECKON MOBEPXHOCTH, OCh
IIMHAPUYECKOW ToBepxXHOCTH. LmnmHap: ocHOBaHMS ¥ OOKOBasi TOBEPXHOCTH,
o0pa3yroias U 0chb; IIIOMaAb OOKOBOM U MOTHOM MOBEPXHOCTH.

Konnueckasi moBepxXHOCTh, 00pa3yrole KOHUYECKOH MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOoW moBepxXHOCTH. KOHyC: ocHOBaHHME W BepIIMHA, 00pa3yrolas U OChb; IUIOMIAlb
OOKOBOII 1 MTOJTHOM OBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yIoie U BHICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: meHTp, paguyc, IMamMerTp; IUIOMAAb MOBEPXHOCTH cdepsl. B3anmuoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; IIomaab chepol.

N300pakeHue Tes BpalleHus Ha IMII0CKOCTH. Pa3BEpTka umHApa U KOHYyca.

KoMmOuHanmu Ten BpaileHUuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIN OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITM TEJIO BPAIICHUSI.

[Tonstue 06 oO6béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO TMapajulesienurnena u cieacTBus u3 He€. O0pEM nunuHapa, kKonyca. O0bEmM
1rapa ¥ 1iomaib cepsl.

[TonoOubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXY IUIOMAASIMHU MOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.

Ceuenuss mwimHApa (MapavielbHO W NEPIEHAUKYISPHO OCH), CEUEHHs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY), CEUeHHUs I1apa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

Bexktop Ha miockocth M B mpocTpaHcTBe. ClO)KEHHME M BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. PaznoxkeHne BeKTopa 1mo TpéM HEKOMITIAaHAPHBIM BEKTOPaM.
[TpaBuiio napannenenunena. Pemenue 3anad, CBI3aHHBIX C MPUMEHEHUEM MPaBUI ACHCTBUN
¢ BekTopamu. [IpsiMmoyronpHas cucreMa KOOpAWHAT B pocTpaHcTBe. KoopauHaTel BeKTopa.
[Tpocreiimue 3agaun B KOOpAMHATaX. YTol MEXIy BekTopamu. CKalspHOe NpOU3BEACHUE
BEKTOPOB. BEIUnciieHne yrioB Mexay MpsSMBIMU U TUTOCKOCTSIMH. KoopanHaTHO-BEKTOPHBIH
METO/1 IIPU PELICHUH T€OMETPUUYECKHX 3aad.

IIVTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHHSI MPOTPAMMEBI YIeOHOTO mpeamera «MareMaThukay
XapaKTePU3YIOTCS:

I'pa:kaanckoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO TPAXKAAHCKOW TMO3UIMUK OOYYAIOIIErocs KaK aKTHBHOTO H
OTBETCTBEHHOTO WIEHA POCCHHWCKOTO OOINECTBa, MPEJCTaBICHHEM O MaTeMaTHYeCKUX
OCHOBax ()YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHHM, MPOILEIYp TPaxITaHCKOTO
obmecTBa (BBIOOpHI, OMPOCHI WU TP.), YMEHHEM B3aUMOJICHCTBOBATh C COIUAIbLHBIMHU
HHCTUTYTaMH B COOTBCTCTBUU C UX (pYHKI_[I/HIMI/I 1 HA3HAYCHUEM.
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I[MaTpuoTNyecKkoe BOCIIUTAHME:

C(OPMHUPOBAHHOCTBIO POCCUMCKON TIpa)IaHCKOM HIACHTUYHOCTH, YBAXKEHUS K
OPOIIJIOMY W HACTOSIIEMY POCCHUICKOW MaTeMaTHUKH, IICHHOCTHBIM OTHOIIEHHEM K
JOCTHDKEHUSIM POCCUICKMX MaTeMaTHMKOB M POCCHMCKOM MaTeMaTHYecKOW IMIKOJbI, K
UCTIOJIB30BAHUIO 3TUX JOCTIKEHUH B JPYTrUX HAyKax, TEXHOJOTHUSX, cpepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHMEM JYXOBHBIX IEHHOCTEH pPOCCHHCKOTO Hapoaa; CGHOPMHPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHMsI, JTUYECKOIO IIOBEAEHUS, CBA3AHHOIO C IPaKTHYECKUM
NPUMEHEHHUEM JIOCTHIKEHUI HAyKH U JIeATEIIbHOCTHIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIaa
B IIOCTPOEHUE YCTOMYMBOIO OyyLIEro.

JcTeTHYecKoe BOCIIUTAHNE:

JCTETUYECKUM OTHOIIEHHMEM K MHUpPY, BKJIIOYas HCTETHUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEIICHHWH, pPacCYXIEHHUH; BOCHPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUs HPUMEHATh MaTeMaTU4YeCKUE 3HaHUS B MHTEpecax
3I0pOBOTO U Oe30macHoro o0pasa KU3HU, OTBETCTBEHHOTO OTHOMICHHUSI K CBOEMY 3/I0POBBIO
(3mopoBoe nuTaHue, coOaTaHCUPOBAHHBIN PEKUM 3aHATHH U OTAbIXA, pEryisipHas puznyeckas
aKTI/IBHOCTI)); (1)I/I3I/II-ICCKOI“O COBCPHICHCTBOBAaHMA, npu 3aHATUAX CIIOPTHUBHO-
03/10pOBUTEIBHOM J1€ATEbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TFOTOBHOCTBIO K TPYZly, OCO3HAHHEM LIEHHOCTU TPYAOII0OUS; HHTEPECOM K Pa3InYHbIM
chepam npodeccUOHANbHOM  JAESITEIBbHOCTH, CBSI3aHHBIM C MareMaTUKOM U  eé
NPUIOKEHUSMH, YMEHHMEM COBEpIIaThb OCO3HAHHBIM BbIOOp Oyaymied npodeccun u
PCATIN30BbIBATH COOCTBEHHBIE JKU3HEHHBIE IIJTaHbI, TOTOBHOCTHIO H CHOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha NPOTSHKEHUM BCEHl JKU3HU,
TOTOBHOCTBIO K AKTHBHOMY YYaCTHIO B PCHICHUW MPAKTHYCCKUX 3ajay MaTeMaTHYeCKOMN
HalpaBJIEHHOCTH.

IK0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO SKOJIOTUYECKON KYJIbTYpbl, TOHUMAHUEM BJIMSHHUS COLIUAIBHO-
HKOHOMHYECKUX TPOIECCOB HA COCTOSHUE MPUPOJIHON M COLMAIBHOW Cpellbl, OCOZHAaHUEM
r7100abHOTO ~ XapakTepa HKOJOTHYECKUX MpoOsieM; OpHeHTalued Ha NpUMEHEHHe
MaTeMaTHYECKUX 3HAHWWA ISl pEHIeHHs 3amad B 00JacTH  OKPYKAIOLIEH Cpemsbl,
IUTAHUPOBAHMSI IOCTYIKOB U OLIEHKU UX BO3MOKHBIX OCIEICTBHUM JJIS1 OKPY’KaIOLIeH Cpebl.

LlenHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKHU U O6HI€CTB€HHOI\/’I MIPaKTUKH, ITOHUMaHHUEM MaTeMaTHYeCKOH HAayKH Kak
cdepbl 4eToBEYECKON NeATeNbHOCTH, ATANOB €€ pa3BUTHS U 3HAYUMOCTH Ui Pa3BUTHUS
OUBUIM3alluK, OBJIAACHHEM A3BIKOM MAaTC€MaTUKH U MaTeMaTHYeCKOH Ky.]'IBTypOI\/'I KakK
CpPEICTBOM IMMO3HAHMS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH IPOSKTHYIO M UCCIIEA0BATENBCKYIO
ACATCIIBHOCTE MHAUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJIMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe  Pe3yJIbTaThl  OCBOCHHS  MPOrpaMMbl  Y4eOHOTO  MpeaMeTa
«MaremaTuka» XapaKTepH3YIOTCS OBJIQJICHHEM YHUBEPCAIbHBIMUA HO3HAGAMETbHLIMU
0elicmeusiMU,  YHUBEPCATbHBIMU —~ KOMMYHUKAMUBHBIMU — OCUCMEUIMY,  VHUBEPCATbHbIMU
Pe2yISMUSHbIMU OeUCMEUSIMU.

1) Vuueepcanvuvie nosnasamenvhvle Oeticmeus, obecneuusarom @Gopmuposanue
0a306bIX  KOCHUMUBHLIX — NPOYECcco8 00yYarwuxcsi (0C8oeHue Memooo8 NO3HAHU
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OKpydfcaloujeco Mupa, npumMeHeHue J02UYecKUx, UCCIe008amenbCKUX Onepayutl, yMeHull
pabomamb ¢ ungopmayuetl).

ba3oBble Jloruyeckue a1ecTBUA:

® BHISIBJISITh U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEeMAaTUYECKUX OOBEKTOB,
MOHATHUM, OTHOLICHUN MEXAYy TMOHATUSAMU; (DOPMYIHPOBATH ONPENCICHUS IOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN MpHU3HAK KiIaccU(HUKAIMKM, OCHOBAaHUS JUIsi 0000mIeHUs U
CpaBHEHUs, KPUTEPUU ITPOBOJAMMOIO aHAJIN3A;

® BOCIIPUHUMATh, ()OPMYITUPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHBIC, eANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BLISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUNs B pakTax,
JMaHHBIX, HAOMIONEHUSAX M YTBEPXKACHUAX; TMpeAsiaraTb KPUTEPUU [UIS  BBISIBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, I€IYKTUBHBIX U MHIAYKTHUBHBIX
YMO3aKIJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTUH;

® IPOBO/IUTH CAMOCTOATEIBHO I0Ka3aTeILCTBA MATEMATHUECKUX YTBEPKACHUM (TIPSMBbIE
U OT MPOTUBHOTO), BBICTPAUBATh apTryMEHTAIUIO, IPUBOAUTE MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

¢ BIOMpaTh Croco0O perieHus yueOHOW 3ajauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOMpaTh Hambosee MOAXOMSIIMIMKA C Y4ETOM CaMOCTOSITENBHO BBIJICICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBarebCcKue AeiCTBHSA:

® CIIOJI30BAaTh  BOMPOCHI  KaK  MCCIEAOBATEIbCKUM  MHCTPYMEHT  IO3HAHWS,
(bopMyIupoOBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTUBOpEUHE, MpoOIeMy, YCTaHABIWBATH
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHHE;

® [IPOBOJIUTh CaMOCTOSITENIbHO CIUTAHUPOBAHHBIA JKCIIEPUMEHT, HCCIIEIOBAaHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTEMaTUYECKOT0 O0BEKTa, SIBJICHUS, TIPOLIECCa, BHISIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

® CaMOCTOSITENIbHO  (pOpMYJIMpOBaTh OOOOIIEHWs] W BBIBOJBI 1O  peE3yJibTaTaMm
MPOBEAEHHOTO HAOJIOCHUS, WCCIIEIOBAHUSA, OIEHUBATh JOCTOBEPHOCTh TOJYUYEHHBIX
pe3yIbTaTOB, BEIBOJOB U 000OIICHHIA;

® [IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, A TAKXKE BBIIBUTATH MIPEATIOI0KECHHS
0 €r0 pPa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnopmanmeii:

® BBEISIBIIATH Je(UIIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOMPOC U
JUISl pellieHUs 3a1a4u;

® BEIOMpAaTh WHOOPMAIMI0O M3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HWHTEPIPETHPOBATH WH(OOPMAIUIO Pa3TUYHBIX BHUIOB H (popm
MPE/ICTABIICHHUS;

® CTPYKTYypUpOBaTh HH(POPMALIMIO, TPEACTaBIATh €€ B pa3IuyHbIX  (opMax,
WTIOCTPUPOBATH TpaduuecKy;

® OIICHUBATh HAAE&KHOCTHh WH(POPMAIMU TIO0 CAMOCTOATEIHHO CHOPMYITHUPOBAHHBIM

KPUTEPUSIM.
2) YHnusepcanvuvie KOMMYHUKAMUGHDbLE Oeticmeus, obecnevyusarom
ChOpMUPOBAHHOCIL COYUATILHBIX HABLIKOG 00YUAIOUUXCAL.
Oo01enue:

® BOCIIPUHUMATh U (POPMYIHUPOBATH CYXJIEHUS B COOTBETCTBUHU C YCIOBUAMHU U LIETSIMU
00IIeHus; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX
TEKCTaxX, JaBaTh IOSACHEHUS IO XOAYy pPEIICHUs 3aJadd, KOMMEHTHPOBATh IOJyYEHHBIN
pe3ynbTar;
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® B X0J1¢ 00CYXJICHHS 33]]aBaTh BOIMPOCHI MO CYLIECTBY 00CYXKIaeMOI TeMbl, IIPOOIEMBI,
pelaeMoii 3a1auu, BEICKA3bIBATh MJIEH, HAIICJICHHbIE Ha MOMCK PELICHHS; COTTOCTABIISTH CBOU
CYXJICHUS C CYXKJICHUSIMH JIPYTUX YYaCTHUKOB JAHAJI0ra, OOHAPYKUBATh PA3JIUIHE U CXOJICTBO
NO3HILIMI; B KOPPEKTHOMH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS,;

® IPE/ICTABIIATh PE3YyJIbTAThI PEIICHUS 3a1a49H, SKCIIEPUMEHTA, UCCIICIOBaHUs, IIPOCKTA;
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a7ad IPE3CHTAllMH |
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHuuecTBo:

® IOHUMAaTh M HCIIOJIb30BAaTh NMPEUMYINECTBA KOMAHIHON W WHAMBHIYAIHLHOW pabOTHI
NP pElICHUH Y4eOHBIX 3ajad; MPUHUMAThH I1e7Thb COBMECTHOM JNEATEIbHOCTH, TNIAHUPOBATh
OpraHu3aIuI0 COBMECTHOU pabOTHI, PaCIPeIeIIsATh BUIBI pA0OT, JOTOBAPUBATHCS, 00CYKIATh
MIPOILIECC U PE3YNIbTAT padOThI; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

® y4acTBOBATh B IPYMIOBLIX (hopMax paboThl (00CyKaeHMS, 0OMEH MHEHUI, «MO3TOBBIE
HITYPMBD» W WHBIC); BBIMOJIHATH CBOIO 9acTh pa0OTHI M KOOPAMHHUPOBATH CBOM JICHCTBUS C
JNPYTUMH 4YICHAMH KOMAaHJIbl; OIEHHBATh Ka4eCTBO CBOETO BKJIaJa B OOIIHMIA MPOAYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIAaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie pezynsamuenvie Oeiicmeus, obecnewusarom — Gopmuposanue
CMBICIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranm3amnus:

® COCTaBJISITh IUIaH, AITOPUTM PEUICHHUS 3a7a9H, BEIOUPATh CIIOCO0 pelIeHus ¢ y4EToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:

® BJIaJICTh HABbIKAMH I103HABATEIBHON pe(IeKCHM KaK OCO3HAaHUS COBEpPIIACMBIX
JOEHCTBUI M  MBICIUTENBHBIX IMPOILECCOB, HX pPe3yabTaToOB; BIAAETh CHOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIECca M pe3yIbTaTa PEIICHUsI MAaTEeMaTHUECKON 3aJ1auu;

® IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEUICHUH 3a/1a4H, BHOCHTD
KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB, JIAaHHBIX, HalJIEHHBIX
OIMNOOK, BBISBIICHHBIX TPYTHOCTEH;

® OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEeMd U YCIOBHUSIM, OOBICHATH HPHUUUHBI
JOCTHIKEHUS WJIM HEJOCTHKEHUS PE3yJbTaTOB JIEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

INMPEIMETHBIE PE3YJIBTATHBI
10 KJIACC

OrnepupoBaTh NOHATUAMU: TOYKA, MPAMasi, INIOCKOCTb.

IIpuMeHATH aKCUOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX IPU PELICHUU
T€OMETPUUYECKHX 3a1a4.

OnepupoBaTb NOHATHUAMU: MNAPALIENBHOCTh U MEPHEHAUKYISIPHOCTh TNPAMBIX H
IUIOCKOCTEM.

KnaccugunupoBars B3auMHOE paclookKeHHe MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MNOHATHSIMM: JBYTPAHHBINM yroJl, TpaHH JBYTPAaHHOIO Yyrija, pedpo
JBYTPaHHOI'O yIJia; JUHEHHBINA yroJl ABYTPaHHOTO YIJIa; FPaycHas Mepa JIByTPaHHOIO yrIJa.

OrnepupoBaTh NOHATUSAMHU: MHOTOTPaHHUK, BBITYKJIBIM M HEBBITYKJIBII MHOTOI'PAaHHUK,
AJIEMEHTBHI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BH/IbI MHOTOTPAHHUKOB (MTMpaMK/ia; MPU3Ma, IPSIMOYTOJIbHBIH
napaienenurnen, Kyo).
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KnaccupumupoBarb MHOTOTpaHHHMKH, BBIOMpasi OCHOBAaHHUS Uil  KJIacCHU(pHUKAILIH
(BBIIYKJIbIE M HEBBITYKJIbIE MHOIOI'DAaHHHMKH; IPABUJIbHBIE MHOTOTPAHHUKH; IMpsIMbIE U
HAKJIOHHBIE NIPU3MBI, TapaJlJIeICIUIIEbI).

OnepupoBaTh NOHATUAMU: CEKYILAs MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIUIIBI IOCTPOEHUS CEUEHUH, UCIIONb3YsI METOJL CIIE/I0B.

CrpouTh ceyeHus: MHOIOTPAaHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) INIOCKHE
YEePTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BU CBEPXY, COOKY, CHH3Y.

Pemate 3a7auM Ha HaxoOXJE€HUE TIEOMETPUYECKHUX BEIMYMH [0 o00paslaMm HIu
IrOpuTMaM, MPUMEHSS HU3BECTHbIE AHAJIUTUYECKUE METOABl IIPU PELIEHUHM CTaHJapTHBIX
MaTeMaTHYeCKUX 3a/lad Ha BBIYMCICHHE PACCTOSHUI MEXAy ByMsl TOUYKAMHU, OT TOYKH 10
IPSIMOH, OT TOYKHU 710 INIOCKOCTH, MEX1Y CKPELIMBAIOIIMMUCS IPSIMbBIMHU.

Pemate 3a7auM Ha HaxOXJEHUE T'EOMETPUYECKUX BEIMYMH 10 oOpasnaMm Wix
QIrOpuTMaM, MPUMEHSS HU3BECTHbIC AHAIUTUYECKUE METOJbl MPH PEUICHUH CTaHJIAPTHBIX
MaTeMaTHYECKUX 3a/1a4 Ha BBIYUCIICHUE YTIIOB MEX/y CKPEIIUBAIOLIMMHUCS IPSIMBIMH, MEXKY
IPSIMO U IJIOCKOCTHIO, MEXAY TUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.

Bbruucnate 00bEMBI U MJIOLIAIU TOBEPXHOCTEN MHOTOIPAaHHUKOB (IIpH3Ma, MUpaMuIa)
C IpUMEHEHHEeM (GOPMYI; BBIYUCIATH COOTHOMICHUS MEXAY IUIOMIAJSIMH MOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MOHATHUSAMH: CHUMMETPHUS B HPOCTPAHCTBE; LIEHTP, OChb U IUIOCKOCTb
CUMMETPUHU; HEHTP, OCb U INIOCKOCTh CHMMETPUH (PUTYDBI.

W3Bnekarsb, mpeoOpa3oBbIBATh M HHTEPIPETHPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[TpumensTp reomerpuueckue (aKThl I PEIICHUS CTEPEOMETPHUECKUX —3ajad,
IPENOoIararoluX HECKOJIBKO I1aroB PEeLeHMs], €CJIN YCIOBUS IPUMEHEHMS 3a/1aHbl B BHOM
dbopwme.

[TpuMmeHATh NMpocTeiye NPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1a4.

[TpuBoauTE mHpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE M KHU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

ITpyMeHATH MOyYEHHBIE 3HAHUS HA MIPAKTHKE: aHAIN3UPOBATh PEaJIbHbIE CUTYalluu U
NPUMEHSTh UW3YYEHHbIE TMOHSATHS B IIPOLECCe IOMCKA pEelIeHHs MaTeMaTUYecKu
chopMyIHPOBaHHON MPOOIEMBI, MOJICIMPOBATh peallbHbIE CUTYALlMU Ha S3bIKE T€OMETPHUH,
HCCJIEI0BATh TIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX MTOHATHH U TEOpEM,
anmapara aiareOpbl; pemaTh MpPaKTUYECKUE 3aJaud, CBS3aHHBbIE C HaXOXKICHUEM
T€OMETPUUECKUX BEIUYUH.

11 KJIACC

OnepupoBaTh MOHSATUSIMH: MUATUHAPUYECKast TTOBEPXHOCTb, obpazyromme
WIMHIPAYECKON TMOBEPXHOCTH;, IWIMHIP, KOHWYECKas TIOBEPXHOCTh, 0OOpa3yolue
KOHMYECKOU TTOBEPXHOCTH, KOHYC; ChepruiecKas MOBEPXHOCTD.

PacnioznaBats Tena BpamieHus (MUIUHAP, KOHYC, cdepa u map).

OOBSCHATH CITOCOOBI TTOJTYIECHHS TEJT BpAIICHUS.

KnaccuduimpoBaTs B3auMHOE pacioioKeHue cepbl U MIO0CKOCTH.

OnepupoBaTh MOHSATHUSIMHE: IAPOBON CETMEHT, OCHOBAHHE CErMEHTA, BHICOTA CErMEHTA;
1IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Beraucisite 00bEMBI U TUIOIIAAM TOBEPXHOCTEH TEJI BPAIICHUS, TEOMETPUUECKUX TN C
npUMEeHEeHUEM (HOpMYIL.

OrnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIMCAHHBIN B c(epy W ONMHUCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK HUITU TEJIO BPAIICHUS.
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BBIYHCIATE COOTHOMICHUST MEXKTY TUIOIMIAIIMU OBEPXHOCTEH U 00BEMaMU TI0TOOHBIX
Te.

N300paxarh u3ydaemble (DUTYpBI OT PYKH M C MPUMEHEHHEM MPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB.

BrInonHATE (BEIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (QUTYD:
BHUJI CBEPXY, COOKY, CHH3Y; CTPOUThH CCUCHUS TCJI BPaIllCHHU.

W3BriekaTh, HHTEPIPETUPOBATH U MTPEOOPA30BHIBATH MH(DOPMAIIHIO O MPOCTPAHCTBECHHBIX
reOMEeTPHUCCKUX (PUTYpPaAX, MPEJACTABICHHYIO HAa YepTekKaxX U PUCYHKaX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BBINOTHATE JCHCTBYS CII0KEHUS BEKTOPOB, BBIYUTAHKS BEKTOPOB U YMHOYKEHUS BEKTOPA
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMM OHH 00J1aJ1al0T.

[TprMeHSTh MPaBUIIO HapaslIeICIHITC A,

OnepupoBaTh MOHATHSIMH: JCKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTrOJ MEXIY BEKTOPaMH, CKAIIPHOE
MIPOM3BE/ICHNE BEKTOPOB, KOJTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB U ITPOU3BECHUE BEKTOPA HAa YHUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJIIPHOE TIPOM3BEICHUE, PACKIIAILIBATH BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpPMHAT.

[TpumensiTh TeoMeTpuueckne (GakThl JUIsl PEIICHHUS CTEPEOMETPUYCCKUX —3ajad,
IPEIIOIArarIIuX HECKOJIbKO IIaroB PEIICHHS, €CJIM YCIOBUS IPUMEHEHHS 3a/IaHbl B SIBHOM
dbopwme.

Pemare  mpocTeidiine reoMeTpHUYSCKHE 3aJadyd  Ha NPUMCHCHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemate 3agauM Ha [0Ka3aTEJIbCTBO MATEMAaTHUYECKHX OTHOLICHHH M HAXOKICHUE
TEOMETPHUYSCKUX BEITUYHH 110 00pa3iiaM HiTh aJIrOpUTMaM, IPUMEHSISI H3BECTHBIC METO/IBI TTPH
pEIlIeHUH CTaHIaPTHBIX MaTEMAaTHUECKHX 3a7ay.

[TpuMeHSTh MpOCTEHIIIIE MPOTrPAMMHEIE CPEICTBA U AJICKTPOHHO-KOMMYHHKAITHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUIECKHX 3a/1a4.

[TpuBOIUTE TIPEMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAEC H IKHU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh MMOyYCHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEATbHBIC CHUTYAI[HH H
NPUMEHSTh U3YYEHHbIE TIOHATHS B TpOIECCe TMOMCKAa pEIIeHUs MaTeMaTUYeCcKu
c(hOpMYyJIMPOBAHHOHN TPOOIEMBI, MOJICITHPOBATh PEATbHBIC CHTYAIIMH Ha S3BIKE T€OMETPUH,
HCCJIEIOBATh MOCTPOCHHBIE MOJENU C UCIIOJIb30BAHUEM T€OMETPUUYECKUX MTOHATHH U TEOpeM,
anmapara anreOppl; pemiath NpPaKTHYeCKWe 3aJladd, CBS3aHHBIE C HAXOXICHHEM
T€OMETPUUECKUX BEIUYHUH.
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10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero 0; TPOILHBIC pglKTI/I‘IGCKI/Ie o0pa3oBarte/ibHbIE
padoTbI padoTbI pecypesr
bubnunoreka LIOK
. Beenenne B crepeomerpuio 10 https://m.edsoo.ru/1c209e37
2 [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 VYIubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1 https://m.eds00.ru/1c209e37
bubmmoteka IIOK
S MeuororpaHuKn 1 1 https://m.edsoo.ru/1c209e37
. bu6nmorexa LIOK
6 OOBEMBI MHOTOrPaHHHKOB 9 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUs], pACCTOSTHUS U YTJIbI 4 1 bubmnorexa [JOK
) ’ https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 S) 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIIACC
Koau4vecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ IporpaMmMb1 Beero KOﬁHTpO.HbeIe H[%aKaneCKne 06PA30BATEILHBIC
padoThI padoThI pecypch
bub6nmoreka [IOK
1 Tena spamerus 12 https://m.edso0.ru/1c209e37
. bubnunoreka LIOK
2 ObnEmbi Ten S 1 https://m.edsoo.ru/1c209e37
bubnuoreka [IOK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6nunorexa LIOK
cUCcTeMaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOI
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIIACC
Koxa .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIE Pe3y.IbTATh 0CBOCHHS 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHust
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, NIPsIMast, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU M CJHEICTBHS M3 HUX IPH pEIIECHUU
reOMETPHUECKUX 33]a4
73 OHepI/IpOBEiTL HNOHSATHAMHU: NAPATUICIBHOCTD U MEPICHIUKYIPHOCTD IPSAMBIX U
IJIOCKOCTEHN
74 KnaccupunupoBaTb B3auMHOE pacloOKEHUE IMpPSIMbIX M IUIOCKOCTEH B
MIPOCTPAHCTBE
OmnepupoBaTh MOHATHUSMH: ABYTPAHHBIN YTOJI, TPAaHH JIBYTPAHHOTO yria, pedpo
7.5 JBYIPAHHOI'O yIJa, JUHEWHBIH Yrojl JBYTpaHHOrO Yyrja, rpagycHas Mepa
JBYTPAaHHOTO yTJia
76 OnepupoBarh MOHATUSAMH: MHOTOTPAHHUK, anyKnvmﬁ U HEBBITYKIBIN
MHOT'OI'PaHHHK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBUJIbHBI MHOIOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAHHHMKOB (TMHpamuja, MpHU3Ma,
' IPSIMOYTOJIbHBIN Mapasuienenunes, Kyo)
KnaccuunupoBaTb MHOrOrpaHHUKH, BEIOUpPast OCHOBAHMSI JUIs1 KITacCU(pUKALIIH
7.8 (BBIIYKJIBIE W HEBBIMYKJIBIE MHOTOTPAaHHUKH, IMPAaBUJIBHBIE MHOTOTPaHHUKH,
IpsIMble U HAKJIOHHbIE [TPU3MBI, NTapaJuIeIeUuIe/1bl)
79 OnepupoBaTh NOHATUSAMH: CEKYILAs INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUS CEYEHUH MHOTOIPaHHMKOB, HCIIOJIB3Ys
METOJ CJIE/I0B
CTpouTh ce4eHrss MHOTOTPAaHHUKOB METOJ/IOM CIIIOB, BHIITOJIHATH (BEIHOCHEIE)
7.11 IUIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (DUTYP: BUJI CBEPXY, COOKY,
CHH3Y
Pemare 3a7jaun Ha HaXOX/IEHUE T€OMETPUUYECKHX BEIMYHMH MO 00pa3liaM WiIn
TOpUTMaM, TIPUMEHSS HM3BECTHBIC aHAIWTHYECKHE METOMAbl TPU PEUICHUU
7.12 CTaHJApTHBIX MaTeMaTHYECKUX 3a7ay Ha BBIYMCICHHME PACCTOSHUM MEXTy
IBYMSI TOYKAMH, OT TOYKH IO TPSMOH, OT TOYKH IO IUIOCKOCTH, MEXIY
CKPELIMBAIOIUMHUCS MPSIMBIMU
Pemate 3ajaun Ha HAaXOX/IEHUE T€OMETPUUYECKHX BEIMYHMH MO 00pas3liaM WiIn
aTOpUTMaM, TIPUMEHSS HM3BECTHBIC aHAIUTHYECKHE METOMABl TPU PEUICHUU
7.13 CTaHJApTHBIX MAaTEeMAaTUYECKUX 3a7ady Ha BBIYMUCICHUE YIJIOB MEXIY
CKPEUIMBAOIIUMUCS TPSMBIMH, MEXIY TPSMOW W TUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB
Bbruucnate 00bEMBI UM IUIOIIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
7.14 nupaMmzia) ¢ TNpUMEHEHHEM (OpMyJ, BBIYHCIATH COOTHOIIECHUS MEXIY
TUIOIIASIMU TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOT'OI'PAaHHUKOB
715 OnepupoBaTh MOHATUAMHU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPBI
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W3Bnekarb, mpeoOpa3oBbIBaTh U HUHTEPIPETUPOBATH HMHOpPMALHIO O

7.16 MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (DUTYpaX, MPEICTABICHHYIO Ha YepTexkax
U PUCYHKaX
[IpumensTh reomeTpruyeckre (GaxKThl A7 PEIICHUs CTEPEOMETPHUUECKHX 3a/1ay,
7.17 [IPEANOJIAralolUX HECKOJIBKO IIAroB PEIICHMS, €CIIA YCJIOBHUS IIPUMEHEHUs
3aJlaHbl B ABHOU (hopme
718 [IpumensaTp  mpocreliine  NporpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3314
719 [IpuBOIUTH IpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KHU3HHU,
pacrno3HaBaTh IIPOSIBIIEHUE 3aKOHOB T'€OMETPUU B UICKYCCTBE
[IpuMeHsITh NOJTYYEHHBIE 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBATh pEalibHbIE
CUTyallud U TPUMEHATh M3y4YCHHBIC MOHATUS B IPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4eCKu CHOPMYTUPOBAHHON MPOOJIEMBI, MOJAEIHPOBATH pPEAIbHBIC
7.20 CUTyallud Ha S3bIKE TE€OMETPUH, HCCIEeIOBaTh IOCTPOEHHBIE MOJETH C
HCIIOJIb30BAHUEM TE€OMETPUYECKHMX IOHATHI U TeopeMm, amnmapara aiareopsl,
pelars MpakTUYeCKHe 3aJlauM, CBA3AHHBIC C HAXOXKJICHHEM T€OMETPHUYECKHX
BEJIMYMH
11 KUIIACC
Kon .
HpoBepsieMOro IIpoBepsiembie Npe1MeTHbIe Pe3yIbTaThl 0CBOCHHs OCHOBHOI
00pa3oBaTeJIbHOI MPOrPaMMBbI CpeIHEero 001ero odpa3oBanusi
pe3yJbTara
6 ['eomeTpust
OnepupoBarh MOHATUSMHU: HWIMHIPUYECKAs IMOBEPXHOCTb, 0OOpa3yrolIue
6.1 UWIMHIPUYECKON TOBEPXHOCTH, IWJIMHIpP, KOHHMYECKas IOBEPXHOCTH,
o0pa3yrolye KOHMYeCKo!H OBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb
6.2 Pacnio3naBate Tena Bpamenust (HUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJl BPALICHHS
6.4 KrnaccugunupoBats B3aMMHOE pacnojioKeHue cepbl U MI0CKOCTH
OnepupoBaTh NOHATUSMU: IAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
6.5 CErMEHTAa, IIapOBOM CJIOM, OCHOBAaHMWE IIAPOBOIO CJIOS, BBHICOTA IIAPOBOTO
CJ10s1, IIapOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M IUIOIIAJM  TOBEPXHOCTEH TeNn  BpallleHus,
' TeOMETPHUECKUX TeJI C MPUMEHEHHEM (HopMyJT
OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIMCAaHHBIE B chepy H
6.7 OMMCAaHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOIPAHHUK WU TEJO
BpaIlCHUS
6.8 BbruncnsiTe COOTHOIIEHUST MEXAY IJIOLAASIMU TTOBEPXHOCTEH U 00BEMaMU
' MOI0O0HBIX TET
6.9 I/I3o6"pa>1<aTL u3ydaemble (UTYpbl OT PYKHM M C HPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BoInonHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00bEMHBIX
¢buryp: Buja cBepxy, COOKy, CHU3Y; CTPOUThH CEUSHHsI TeJ BPaILlCHHSI
W3BnekaTb, MHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HH(POPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, NpPEICTaBICHHYIO Ha

yepTekax U pUCyHKax
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6.12

[IpumensTh reomeTpuyeckue (akThl OIS PEIICHUs CTEPEOMETPHUUECKUX
3a/a4, IMpeAIoiaraloliMX HECKOJbKO IAaroB pEIICHUs, €CIIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B ABHOU (opMme

6.13

OnepupoBath MOHATHEM: BEKTOP B POCTPAHCTBE

6.14

6.15

6.16

BBIHOJIHSITB HeﬁCTBHH CJIOKCHU A BCKTOpOB, BBIYHUTAHUA BeKTOpOB nu
YMHOKEHHSI BEKTOpAa Ha YHCJIO, OOBSCHATH, KAKUMH CBOMCTBAMH OHH
00J1a1a10T

[TpuMeHATH MPaBIIIO NApaIUICIICIUIIC/IA IPH CJI0XKCHUN BEKTOPOB
OHCpI/IpOBaTB IIOHATUAMU . I[eKapTOBLI KOOpI[I/IHaTBI B HpOCTpaHCTBe, BeKTOp,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpaMH, CKaJIIPHOE TMPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIC W
KOMILTaHAPHBIE BEKTOPBI

6.17

HaxomuTth cymMMy BEKTOPOB U IIPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJI MEXKAY
BEKTOpaMH, CKaJSIpHOE IPOM3BEJICHUE, PACKIIAJbIBATh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTL IJIOCKOCTh YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

6.21

Pemarsn HpOCTCfII.HH@ IrCOMCTPHUUYCCKUC 3a/la4ud Ha IPHUMCHCHHC BCKTOPHO-
KOOPAWHATHOI'O METOJa

Pemarp 3amaum Ha J0Ka3aTEIbCTBO MAaTEMaTHYECKMX OTHOLICHUH U
HaXOXKJCHHE TEOMETPUYECKHX BEIMYMH MO OOpaslaM WU alrOpUTMaM,
IIPUMEHSISI U3BECTHBIE METO/BI ITPH PELLICHNUHN CTAHJAPTHBIX MaTEMaTHYECKUX
3a1a4

[IpuMeHATH mpocTEHIIME NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 33124

6.22

6.23

HpI/IBOI[I/ITL MMPpUMEPbI MATEMATHYCCKUX 3aKOHOMepHOCTCﬁ B IIPpUPOJAC U
JKU3HH, paClIO3HABATH MTPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBEC

[IpuMeHATh NOJyYEHHBIE 3HAHUS HA NPAKTUKE: aHAIM3UPOBATh PEAJIbHBIC
CUTYyallUU U NPUMEHATH U3YUYEHHBIC TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu c(HOpMYIMPOBAHHOW MPOOJIEMbI, MOJIETUPOBATh pealbHbIE
CUTyallUM Ha s3bIKE TE€OMETPHUM, MCCIIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM I€OMETPUUECKHUX MOHATHI U TeopeM, ammapara aiareopsl,
peuiaTh IPaKTUYECKUE 3a1a4U, CBA3aHHBIE C HAXO0KIEHUEM I€OMETPUUECKUX
BEJINYUH
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IMTPOBEPAEMBIE DQJIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

7

['eomeTrpus

7.1

OcHOBHbIE TOHATHS cTepeoMeTpun. Touka, mnpsMas, IUIOCKOCTb, HPOCTPAHCTBO.
[TonaTne 00 aKCHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CJIEAICTBUS U3 HUX

1.2

7.3

B3aumHoe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOLIMECS, TapAJUIEIbHbIE U
CKpeuBaromuecs npsamsie. IlapannenbHoCTh NpAMBIX U IUIOCKOCTEN B IMIPOCTPAHCTBE:
napajuleJibHble  MpsIMbIE B IPOCTPAHCTBE, NAPALUIEIBHOCTh TPEX  IPSAMBIX,
MapajuIeIbHOCTh NMPSAMON M IJIOCKOCTH. YTJIBI C COHANPABICHHBIMA CTOPOHAMH, YIOJ
MEX1y NpAMbIMH B mpocTpaHcTBe. [lapannenbHOCTh IUIOCKOCTEH: MapasuiesbHbIe
IJIOCKOCTH, CBOMCTBa MNapajlieibHBIX IIOCKOCTeH. IIpocrelimme nmpocTpaHCTBEHHbIE
(GuUrypsI Ha IIIOCKOCTH: TETPadp, KyO, Mmapajuiesenuries], HIOCTPOSHHE CeUSHHH

[lepneHUKYIAPHOCTE IPSAMOM M IUIOCKOCTH: IEPHEHIUKYJSIPHBIE IpsIMbIE B
IIPOCTPAHCTBE, NPAMBIE MAPAJUICIBHBIE U NEPIEHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK
NEPIEHIUKYISIPHOCTH IPSIMOM M INIOCKOCTH, TEOpEMA O NMPSAMOM NEPIEHAMKYJIIPHON
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YTOJI MEXAY IPSIMON U IUIOCKOCTBIO, ABYTPAHHBIN
yroJ, JINHEWHBIA yroJl JBYI'PaHHOrO yria. llepnenaukyisip 1 HakJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHME OT MPSMOMN JI0 IUIOCKOCTH, NPOEKIMs (PUryphbl Ha
IJIOCKOCTh. [lepnenauKyIsIpHOCTD INIOCKOCTEN: MPU3HAK NMEPHEHIUKYISIPHOCTH JIBYX
mwiockocTeil. Teopema o TpEX nepneHuKyIIsIpax

7.4

7.5

7.6

[lonsiTME MHOTOrpaHHMKA, OCHOBHBIE DJJIEMEHTBl MHOTOIPAaHHUKA, BBIIYKIbIE U
HEBBIITYKJIBIE MHOIOTPaHHUKM, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas
NpU3Ma, TPAaHU U OCHOBAHUS MPHU3MBI, IPsIMast 1 HAKJIIOHHAs: IPU3MBbI, OOKOBas U MOJTHAs
MIOBEPXHOCTh MNpu3Mel. [lapamienenuren, npsSMOYrOJbHBIM MapajuleIenuIe] U €ro
cBoiicTBa. [Iupamuia: N-yroiapHas mupamMuia, FpaHd U OCHOBaHUE IHMpPaMHJIbl, OOKOBas
U TI0JIHAsl TIOBEPXHOCTh MHpaMUbl, MpaBUIbHAS M yCEUEHHAs NMUPAMUIA. DIEMEHTHI
npu3Mbl M nupamuabl. IIpaBUiabHBIE MHOTOIDAaHHUKH: IIOHSATHE IPABHIBHOTO
MHOTIOTPaHHUKA, MpaBWIbHAs IpU3Ma M IpaBHJIbHAas NUpamMuAa, [paBUIbHAS
TpeyroJjibHas MUpaMuaa U MpaBUIbHBIN TeTpa’p, kyO. IlpeacraBienre o npaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa’3p, 10AeKadip U ukocayapyrue CedeHus MpU3Mbl U TUPAMMU/IbI

CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPAMOM, MIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NUPAMHUJAX, [apajUlesienuIenax,  MpaBHIbHBIX
MHOT'OTPaHHHUKAX

Beruuciienue 31eMeHTOB MHOTOI'paHHUKOB: pEOpa, TuaroHaiu, yrisl. Inomans 60koBoit
ITOBEPXHOCTH U MOJIHOM IMOBEPXHOCTH NPSIMOM MPU3MBI, IIJIOIIA b OCHOBAHNN, TEOpEMA
0 OOKOBOHl MOBEpPXHOCTH MpsMON mpu3Mbl. I[lmomane OOKOBOM IMOBEPXHOCTH U
IMOBEPXHOCTH MPABUJIBHOM NHPAMHJBI, TEOPEMA O IUIOIMIAIN YCEUYEHHOM NUPAMUIBI.
[Tonsatue 06 06béMe. OOBEM MUpaMUIbI, IPU3MBI

7.7

[Tono6ubie Tenma B mpocTpaHcTBe. COOTHOIICHHUS MEXAY IUIOMIA/IIMUA MOBEPXHOCTEH,
00BéMaMU TTOJOOHBIX TET
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11 KJIIACC
Kon IIpoBepsieMblii 31eMEHT COeP:KAHUSA
6 ['eomeTpust
[unuaapudeckass TOBEPXHOCTh, O00pa3ymooIue HUIUHAPUIECKONW MOBEPXHOCTH, OCh
6.1  mumuHapUyYecKoil moBepXHOCTH. LlunuHIOp: ocHOBaHMs U OOKOBas MOBEPXHOCTD,
o0pa3yroIas U 0Ch, IIIOIAAb OOKOBOW U MOJTHON MOBEPXHOCTH
Konunyeckas moBepxHOCTb, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
6.2 KOHUYECKOW moBepxHOCTU. KOHyC: OCHOBaHHME W BepIIUHA, OOpasyrom@as U OCh,
Iom1a/1b 00KOBOM M IOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIue 1 BbICOTa,
OCHOBaHUs U OOKOBasi TOBEPXHOCTh
6.3 Cdepa u map: meHTp, paauyc, TuaMeTp, IUIONIAlb MOBEpXHOCTH cdepbl. B3aumuoe
pacrnosoxeHue chepbl U IIOCKOCTH, KacaTelbHasl INIOCKOCTH K cdepe, TIIoIaas cepsl
6.4 | M3o0OpaxkeHue Tel BpallleHUs Ha TUIOCKOCTH. Pa3BEpTka HuIMHApa U KOHYyca
6.5 KombOuHamu ten BpaiieHus: 1 MHOTOTPAHHUKOB. MHOTOTpaHHHK, OMMCAHHBIA OKOJIO
cdepsl, cdepa, BOUCAHHAS] B MHOTOTPAHHUK, WIH TEJIO BPALICHUS
[Tonstne 06 o0BEMe. OcHoBHBIE cBolicTBa 00BEMOB Tei. Teopema 00 00BEME
6.6 = TpPSMOYroJIbHOTO Mapajuienenuneaa u cieacTBus u3z He€. OOBEM HUIMHIIpA, KOHYCA.
O06bEéM mapa u miomaas chepst
6.7 [Tono6uble Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXAY IUIOMAASIMHI MOBEPXHOCTEH,
00BEMaMU TOJOOHBIX TEIT
6.8 Ceuenus uunuHApa (MapauieIbHO M TMEPHEHIUKYISIPHO OCH), CEYCHHUS KOHYCa
(mapanenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs Iapa
Bektop Ha mockoct W B mpoctpaHcTBe. CloKeHHWE M BBIYMTAHHE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4YMCiI0. PasnokeHue BeKkTOpa MO TPEM HEKOMILIAaHAPHBIM
BekTopam. [IpaBuio mapannenenunena. Pemenue 3amad, CBS3aHHBIX ¢ MPUMEHEHHEM
MIPABWII JCHCTBHIA C BEKTOPAMU
[IpsmoyronbHas cucTeMa KOOPAMHAT B TpocTpaHcTBe. KoopawHATBl BEKTOpA.
6.10 [Ipocreiimue 3agaud B KOOpAWHATaX. Yrol Mexay BekTopamu. CkamspHoe

IMMPONU3BCACHUC BCKTOPOB. Brrancnenue YIrJIOB MCXKAY MPAMBIMH W IIJIOCKOCTSMM.
KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIPpU PCIICHUU I'COMCTPUYCCKUX 3a1a1
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IPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI1 00pa30BaTe/ILHON NPOrPaMMbl CpeIHEero 001ero
o0pa3zoBaHus

Brnanenue meromamu 0Ka3aTeNbCTB, AITOPUTMAMH DPEILICHUS 3a]1a4;
ymeHue GOopMylIHMpoBaTh U ONEPUPOBATh MOHITHUSIMH: OIpEIesieHuE,
akcuoma, TEOpeMa, CIIEJICTBUE, CBOWMCTBO, NPU3HAK, J0OKA3aTEJIbCTBO,
paBHOCHUIIbHBIE (DOPMYITHPOBKH; MPUMEHATh HX; yMEHHUE (HOPMYIUPOBATH
oOpaTHOE ¥ MPOTHUBONOJOXKHOE YTBEPKIACHHUE, MPUBOIUTH IMPUMEPHI U
KOHTPIIPUMEPHI, HCIHOJIb30BaTh METOJl MaTeMaTHYeCKONW HWHIYKIIHH;
MPOBOJIUTH JIOKA3ATEJIbHBIE PACCYXKJICHUS MPU PEUICHUU 3aJ]a4, OILICHUBAThH
JIOTUYECKYI0  MPaBWIBHOCTh  PACCYXKICHHI;  yYMEHHE  ONEpUpOBaTh
MOHSATUSAMH: MHOXKECTBO, TOJMHOXECTBO, OIEpalid HaJ MHO>KECTBAMH;
YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Ui ONHCAHUS
peanbHBIX MPOILIECCOB W SIBIICHUW W MPU PEHICHUH 3a7a4, B TOM YHUCIIE U3
JIpYTUX Yy4eOHBIX MpPEeIMETOB;, yYMEHHUE ONEPUPOBATh MOHATUAMHU: Trpad,
CBSI3HBIH Tpad, JepeBo, MUK, Tpad HA TUIOCKOCTH, YMEHHE 3a/aBaTh H
OMHCHIBATh Tpadbl Pa3IMUHBIMH CIIOCOOAMH; HCIONB30BaTh rpadbl MpH
pelieHuu 3a1a4y

YMeHue onepupoBaTh MOHATUSIMU: HATYPAJIBHOE YUCIO, LIEJI0E YHUCIIO,
CTENEHb C IEJbIM MOKa3aTelieM, KOPEHb HAaTypaJbHOW CTETEHH, CTEIEHB C
palMoOHAIBHBIM TIOKA3aTelieM, CTENEeHb C JCHCTBUTEIBHBIM ITOKa3aTelIeM,
jorapuM 4Kciia, CAHYC, KOCHHYC U TAHT€HC MTPOU3BOJIBLHOTO YKCIIa, OCTATOK
10 MOJAYNIIO, PAIMOHAIBHOE YHUCIO, UPPALMOHAIBHOE YHCIIO, MHOXECTBA
HaTypaJIbHBIX, IIEJIbIX, PAIlMOHAIBHBIX, JIEUCTBUTEIIBHBIX YHCEN; YMEHHUE
WCIONIb30BaTh MPHU3HAKU JEIUMOCTH, HAaWMEHBIIUH OOIIMNA JeNuTenb |
HauMEHbIIIee oOIee KpaTHOe, aNropuT™M EBKIuaa mpu perieHud 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU MTO3UIIMOHHBIMU CUCTEMAMHU CUUCIIEHUS; YMEHUE
BBITIOJIHATh BBIUMCIEHWE 3HAYEHUM M MpeoOpa3oBaHUS BBIPAKEHUU CO
CTeMeHsIMH W JorapudmMamu, MNpeoOpa3oBaHusi IPOOHO-pPAIIMOHATBHBIX
BBIDOKCHHI; yMEHUE ONEPUPOBATH TMOHITHSMHU: IOCIEAOBATEIBHOCTb,
apudmernueckas Mporpeccus, reoMeTpudeckas Mporpeccusi, OECKOHEYHO
yOBIBaroIIas reoMeTpuuecKast MIPOTPECCUSL; yMEHUE 3a/1aBaTh
MOCIIEZI0BATEILHOCTH, B TOM YHCIIE C MOMOIIBI0 PEKYPPEHTHBIX (HOPMYIL;
yMEHHE ONEPUPOBATH MMOHATUSIMHU: KOMILIEKCHOE YHCIIO, COMPSKEHHBIS
KOMIUIEKCHBIE YHCTia, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4YHcia, ¢opma
3alMCH KOMIUICKCHBIX YHucel (TeoMeTpudecKas, TPUTOHOMETpUYECKas |
anrebpandeckas); yMeTh MPOU3BOIUTH apudMeTHdecKue AeUCTBUA C
KOMIUIGKCHBIMH ~ YWCJIAMHW;  TPUBOAUTH  TNPUMEPHl  HCIOJb30BaHUS
KOMIUIEKCHBIX YMCEJ; ONEepUpOBaTh MOHATHSAMHU: MaTpuma 2x2 u 3x3,
OTIPEICTUTEh MATPHUIIBI, TEOMETPUIECKUN CMBICI ONTPEACTUTEIS

YMeHHe onepupoBaTh MOHATHSIMH: PALMOHAJIBHBIE, HPPAlMOHAIIBHBIE,
MoKa3aTeJbHble, CTENeHHbIe, JorapupMUUECKue, TPUTOHOMETPUUYECKHE
YPaBHEHHUs U HEPABEHCTBA, NX CUCTEMBI; YMEHUE ONEPHUPOBATH MOHATUSIMMU:
TOX/ECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHUE, HEPaBEHCTBO,
CUCTEMA YPaBHEHNU M HEPABEHCTB, PABHOCHUIIBHOCTh YPABHEHUM, HEPABEHCTB
U CUCTEM; YMEHHE pelIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
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pa3IMYHBIX MPUEMOB; pEIIATh YPABHEHUs, HEPABEHCTBA M CHCTEMBI C
mapaMeTpoM; MNPUMCHATHL YPaBHCHUS, HCPABCHCTBA, HUX CHCTCMbI JIA
pelIeHrs MaTeMaTUYeCcKuX 3aJad M 3aJ1a4 U3 pa3Iu4HbIX o01acTell HaAyKu U
peanbHON KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (YHKIHSA, YETHOCTh (YHKIHH,
NEPUOJUYHOCTh (YHKIMH, OrPAaHUYEHHOCTb (YHKIMHM, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKUIUH, HauOoJbllee W HaWMEHbIIEE 3HAYCHUS
(GyHKIIMM HAa IPOMEXKYTKE, HENpepblBHAs (YHKLUSA, acCUMNTOTHI rpaduka
GyHKIMU, TIepBas M BTOpas NPOM3BOJAHAS (YHKIHH, TEOMETPUUYECKUN U
¢bu3nyeckuif  CMbBICII IPOM3BOJHOW, IepBooOpa3Has, ONpenenEHHbIN
UHTETpaj; yMEHHEe HAaXOJUTh AaCUMOTOTHI rpaduka QYHKIUH, yMEHHE
BBIUUCIIATh MIPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3ULMH
(GyHKIMH, HAXOUTh ypaBHEHHE KacaTeNIbHOW K rpaduKy (yHKINU; yMEHUE
HaXOJAUTh MPOU3BOJHBIE 3JEMEHTApHBIX (YHKLUMH; YMEHHE HCIOJb30BaTh
MPOU3BOJHYIO I HMCCIECNOBaHUs (QYHKUWH, HAXOIUTh HAMOONBIINE H
HauMEHbUIME 3HA4YeHUs (QYHKUUH; CTPOUTh TIpadUKd MHOTOUIEHOB C
WCIOJB30BAHMEM  alllapaTta MaTeMaTH4YecKOro aHalu3a; IpPUMEHSTH
IIPOU3BO/IHYIO /ISl HAXO0XKICHHS HAMJTY4ILEero PeeHNs B IPUKIIAJIHBIX, B TOM
YHCce COIMAIbHO-DKOHOMUYECKMX W (U3MYECKUX 3a/a4yax; HaXOIUTh
IUIOIIAA U 00BEMBI (PUT'Yy C NOMOIIBIO HMHTErpaja; MPUBOIUTH MPUMEPHI
MaTeMaTU4YeCKOr0 MOJEIMPOBAHUSA C TOMOMIBIO U depeHIHaATbHBIX
YpaBHEHUH

YMeHue omnepupoBaTh MTOHATHSAMH: Tpaduk QyHKIUH, oOpaTHas
GbyHKUMSA, KOMMO3UIMs (QYHKUMM, JMHEHHas QYHKUIUS, KBajJpaTU4Has
byHKIHA, panroHaIbHas byHKIHSA, CTeTIeHHasI byHKIHA,
TPUTOHOMETpUUYECKHE (PYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIUH,
MoKasareiabHas M Jiorapupmudeckass GyHKIUU; YMEHHUE CTPOUThH IpaduKu
U3YYEHHBIX (YHKUUH, BBINOJHATH MpeoOpa3oBaHus TpapukoB (YHKIHH,
WCTIOJIB30BaTh TPaQUKH IS W3YUEHHs TPOIECCOB M 3aBHUCHMOCTEH, IpH
peleHNH 33/1a4 U3 IpYTUX y4eOHBIX MTPEIMETOB U 3a/1a4 U3 peaIbHON KU3HM;
BBIpaXaTh (OPMYJIaMU 3aBUCHMOCTH MEXIY BEIMYMHAMH; HCIOIB30BAThH
cBoMcTBa M rpa@uKu GYHKIMH JUIs pellieHHUs ypaBHEHU, HEpaBEeHCTB U 3a]1a4
C TMapaMeTpaMu; H300paxxaTb Ha KOOPAMHATHOW TUTIOCKOCTH MHOYKECTBA
peleHni ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 33aa4M Pa3HbIX THUIIOB (B TOM YHCIE Ha
MPOLIEHTHI, JI0OJIM U YacTH, Ha JBUXKEHHE, pabdoTy, CTOMMOCTb TOBapOB U
yCIyr, HaJOIM, 33aJauyd U3 00JacTh yNpaBlIeHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, ypaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI IO YCIOBHUIO 3aJayM, MCCIECIO0BAaTh IIOJyYEHHOE PEIICHUE U
OLIEHUBAaTh IPaBJONOJOOHOCTh pE3yabTATOB; YMEHHE MOJAEIMPOBATH
peanbHbIe CUTyallud Ha A3bIKE MAaTEMaTUKH; COCTAaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 33J1a4H, MUCCIIEI0OBAThH
MOCTPOEHHBIE ~ MOJEIM C  HUCIHOJb30BAaHMEM  ammapara  aiuredpsl,
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yabTaT

YMeHue oneprupoBaTh NOHATUAMU: CpeHEee apuPMeTUIECKoe, MeIaHa,
HauOoJblllee U HAaUMEHbIIEe 3HAYCHHUs, Pa3Max, JUCIEpCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE H3BJIEKaTh, MHTEPIPETUPOBATH
uHpOpMaIMIO, MPEICTABICHHYI0 B TaOMUIaX, Ha JuarpaMmax, rpapukax,
OTPaKAIOIYI0 CBOMCTBA pealbHbIX MPOLECCOB U SIBICHUN; MPEICTABIISThH




40

vHpOpMaNUIO € TOMOIIBIO TaOJMWI] W  JUarpamMm;  HCCIEI0BaTh
CTaTUCTHUYCCKUC JaHHBIC, B TOM YHCJIIC C HpI/IMeHeHI/IeM I‘pa(i)I/I'-ICCKI/IX
METOJIOB M 3JICKTPOHHBIX CPEICTB; rpa)MuecKH HCCIIeI0BAaTh COBMECTHBIC
HaOJII0JICHUS C TIOMOIIBIO TUarpaMM pacCEeUBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIy4YaWHBIM ONBIT U CIy4alHOE
COOBITHE, BEpPOATHOCTh CIIy4alHOTO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSTHOCTh C HCHOJB30BAHWEM TpaUyecKuxX METOA0B; NPUMEHSTH
(GopMysbl CIOXKEHUS M YMHOXKEHHs BepoATHOCTEH, (OpMyly MOJHOU
BEpOSATHOCTH, Gopmyny bepHymin, komOuHaTopHbIE (AKTBI U (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEAIbHBIX COOBITHI; YyMEHHE OIEepUpPOBAThH
NOHATUSIMHU:  CIy4daiiHas  BeIMYMHA, pAaCHpelesieHHe  BEpOSTHOCTEH,
MaTeMaTH4eCKOe OKHUIAHHWE, JUCHEepCUsl M CTaHJApTHOE OTKJIOHEHHE
CllyyailHOH  BeNWYMHBL, (DYHKIMH  pacrupeieieHus U IUIOTHOCTH
PaBHOMEPHOT0, MOKAa3aTeIbHOIO M HOPMAIBbHOIO paclpe/eieHuil; yMeHue
WCIOJIb30BATh CBOWCTBA M3YYCHHBIX PACIPECNICHU IS pEIIeHHs 3a/1ad;
3HaKOMCTBO C MOHATUSAMM: 3aKOH OOJIBIIMX YHCEI, METOAbI BBIOOPOUYHBIX
WCCIICIOBAHHIA; YMEHHE PUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX
qucel B NPHUPOJIHBIX M OOLIECTBEHHBIX SBJICHHSX; YMEHHE OIEepUpOBaTh
MOHATUSIMU:  COYETaHHWE, IIEPECTaHOBKA, YHCIO COYETaHUH, YHCIIO
nepecTaHoBoK; OuHOM HpIOTOHA; yMeHHEe NPUMEHATh KOMOWHATOpPHBIE
(bakTel M PACCYXKIEHUS [UId PpELICHUs 3a/ay; OLIEHUBATb BEPOSTHOCTH
peambHBIX ~ COOBITHH;  COCTAaBIISATh  BEPOSITHOCTHYIO ~ MOAETb |
UHTEPIPETUPOBATH NOJYYECHHBIH pe3ysbTaT

YMeHHue OnepupoBaTh IOHATUAMM: TOYKa, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHMHA yIJa, IJIOCKUN YroJjl, JBYI'DPaHHBIN
yroJl, TPEXIPaHHBIM YroJj, CKPELIMBAIOIIUECS MpPsMbIE, NapaUIe]bHOCTh U
NECPHNCHAUKYIIAPHOCTD IMPAMBIX U HHOCKOCTefI, Yrojia MExXAay MnpsaMbIMH, YIoJl
MEXIY MPSIMON U IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH, PACCTOSTHUE OT
TOYKHU OO0 IINIOCKOCTHU, PpaCCTOAHUC MECKAY HNPAMBIMHU, PACCTOSAHUC MCEKIAY
IUIOCKOCTSIMHU; YMEHHUE UCIIOJIb30BaTh ITPU PEIIEHUH 3a/1ay U3yuyeHHbIE (DaKThI
U TCOPEMBI IUIAHUMCTPUHU, YMCHHEC OICHHUBATHL Pa3MCpPbl 00BEKTOB
OKPY’KAaIOIIEr0 MHpa; CTPOUTH MATEMAaTHYECKHUE MOJEIU C IIOMOIIBIO
TCOMCTPHUICCKUX MOHATHHA W BCJIMYHH, pCllaTb CBA3AHHBIC C HHUMH
[IPAKTUYECKHUE 3a1a4U

10

YMeHue onepupoBaTh MOHATHAMMU: IJIOMIAAL QUTYPBl, 00bEM (QUTYpHL,
MHOTOTpaHHUK, PAaBUIIbHBIA MHOTOTPAaHHUK, CEYEHHE MHOTOIPaHHUKA, KYO,
napajiesienune], npu3Ma, nupamuaa, Gurypa u moBepXHOCTb BpallleHHs,
UWIMHIP, KOHYyC, map, cdepa, miomanb cdepsl, MIOL@AAb MOBEPXHOCTH
NUPaMUAbI, TPU3MBI, KOHyca, LWIMHJIpPA, 00BEM KyOa, MPSIMOYTOJIBHOTO
napajuiefienunena, NUpaMuibl, MpPU3Mbl, LUIUHApPA, KOHyca, IIapa,
pa3BEpPTKa MOBEPXHOCTHU, CEUEHUSI KOHYCa U LWIMHJPA, [TapaJUIeIbHbIE OCH
WJIM OCHOBAHHIO, CEUEHHE 1Iapa, MII0CKOCTh, Kacatouiasics chepsl, HUIUHAPA,
KOHyCa; YMEHHME CTPOMTh CEUeHHE MHOIOrpaHHHMKa, H300paXkaTh
MHOTOTPaHHUKH, (UTYpPBl U TOBEPXHOCTH BPALIEHUS, UX CEUCHHS, B TOM
YHCJIe C TMOMOIIBIO IEKTPOHHBIX CPEJCTB; YMEHHUE NPHUMEHSTH CBOMCTBA
reOMETPUUYECKUX (QUTYp, CAMOCTOSTEIbHO (HOPMYIHPOBATH ONPEACICHUS
u3ydyaeMblX (UTyp, BBIIBUraTh TUIOTE3bl O CBOHCTBAX M INpHU3HAKaX
reoMeTpuyeckux (Quryp, OOOCHOBBIBATH WJIM OIPOBEpPrarb HX; YMEHHE
MIPOBOJIUTH KIIACCU(UKALUIO (GUTYp MO PA3TUUYHBIM MPU3HAKAM, BBIIOIHATH
He00XO0IMMBIE JIOTIOJIHUTENNbHbBIE TOCTPOSHUS
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YMeHrne onepupoBaTh IMOHSTHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
MapajuleNbHBIA MEPeHOC, CUMMETpPHsI Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe MOA00Ms, TMOMO0OHBIE (UTYpBI; yMEHHUE
pacrmo3HaBaTh paBHBIE W TOMO0OHBIE (UTYPBI, B TOM YHCIE B TPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIH30BATh TEOMETPUUYCCKHE OTHOLICHHS MPU
pelIeHnH 3a/ady; HaXOAWTh TEOMETPUYECKHE BEIWYUHBI (IJIMHA, YTOI,
TUIOIIA/Ib, 00BEM) MPH PEIICHUH 33734 U3 JPYTruX YIeOHBIX MMPEIMETOB U U3
pETbHON KU3HU; YMEHHUE BBIUUCIISATH T€OMETPUUYECKUE BEITUYHHBI (IJIMHA,
yroj, IUIomanb, 00bEM, IUIOIIAAb MOBEPXHOCTH), HCIIOJB3YS H3y4YCHHBIC
GbopMyIIbI ¥ METOIBI, B TOM YHCJE: IUIOMIA[h MOBEPXHOCTH MUPAMUJIEI,
MIPU3MBI, KOHYCa, IWIMHAPA, TUIOMAb chepbl; 00bEM Kyda, MPSIMOYTOJIbHOTO
napasieNienurea, MIpaMuIbl, PU3MBL, IMIIMHAPA, KOHYCa, [Iapa; yMEHUE
HaXOJIUTh OTHOIIIEHHE 00BEMOB MTOTOOHBIX (PHUTYp

12
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YMeHue  omepupoBarb  MOHATHSAMHU:  INPSAMOYroOJIbHAas  CUCTEMa
KOOPJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATBI BEKTOpAa, CyMma
BEKTOPOB, IPOU3BEACHHE BEKTOPA Ha YHCIIO, pa3NI0’KEHHE BEKTOpa Mo 0a3ucy,
CKALIPHOE IPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHUE, YroJl MEXIY
BEKTOPaMH; YMEHUE UCIIOIb30BATh BEKTOPHBIN U KOOPAMHATHBIM METO sl
pellIeHrs FeOMeTPUUYECKUX 3aa4 U 3a7a4 APYrux y4eOHbIX IPEIMETOB

YMeHue BBIOMpATh TOAXOMSIIMA METOM IS PEIICHUS 3aJ]1auy;
MOHMMAHHUE 3HAYMMOCTH MATEMATHKA B HM3YYCHUHM TMPUPOAHBIX U
OOIIECTBEHHBIX MPOIIECCOB U SIBICHUIN; YMEHHE PACIIO3HABATH MPOSBICHHE
3aKOHOB MaTeMaTHKHM B HCKYCCTBE, YMEHHE TNPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUNA POCCUNCKOW M1 MUPOBOIM MaTeMaTUUECKOW HAyKU
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Monyiab «BeposiITHOCTH U CTATHUCTHKA

INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yuebHOrO Moayiisi «BEpOsSTHOCTh U CTATHCTHUKA» 0a30BOTO YPOBHS IS
obyuaronmuxcst 10 —11 xmaccoB paspabotaHa Ha ocHOBe DeaepallbHOIO TOCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAAPTA CPEAHEr0 001Iero o0pa3oBaHus, C yYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MPEABABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCHUUCKOTO
oOpa3oBanus. Peanm3arust nporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBHIMH KOMIICTCHITHSIMH,
COCTaBISIIOLIMMU OCHOBY JUII CAaMOpPa3BUTHUSL W HENPEPHIBHOTO OOpa30BaHMs, LIEIOCTHOCTD
OOIIEKYIBTYPHOTO, TUYHOCTHOTO U TTO3HABATEIILHOTO PAa3BUTHSI IUYHOCTH O00YJArOIIHXCS.

HOEJN U3YYEHUA YYEBHOI'O MOAYJIA

Y4eOHbIi MOTYITb «BeposTHOCTD M CTATUCTHKAY 0230BOTO YPOBHS SIBIISIETCS MIPOIOJIKCHIEM U
pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca ©0a30BOro YypoBHS OCHOBHOM mkoibl. Kypc
npenHasHaueH s GopMUpPOBAHUS Y O0YUAIOIINXCS CTATUCTHYCCKON KYIbTYPhI M IOHUMaHUS POJTU
TEOpUHU BEPOSITHOCTEH KaK MaTeMaTHYECKOT0 MHCTPYMEHTA JUIS M3y4YeHUS CIYYalHBIX COOBITHH,
BENIMYUH U nporieccoB. [Ipu uzydenun kypca o00oramaroTcs MpeCcTaBIeHUs YIalluXcs O METOIax
WCCJICIOBAaHUS HM3MEHYMBOIO MHpPa, pPa3BUBACTCAd TNOHMMAaHWUE 3HAYUMOCTH M OOIIHOCTH
MaTEeMaTUYeCKHX METOJIOB TO3HAHUS KAaK HEOTHEMJIEMOM YacTH COBPEMEHHOI'O E€CTECTBEHHO-
HAyYHOTO MUPOBO33PECHHSL.

Copeprkanrie Kypca HalpaBjeHO Ha 3aKpEIUICHUE 3HAHUM, TOJIYYeHHBIX MIPU U3YyYEHUHU Kypca
OCHOBHOI1 IIIKOJIBI U HAa Pa3BUTHUE MPEACTABICHUHN O CTy4ailHbIX BETMYMHAX U B3AUMOCBSI3SX MEXKIY
HUMHU Ha BOKHBIX MPUMEPAX, CEOKEThI KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBercTBUMM € yKa3zaHHBIMHU LIEJSIMH B CTPYKType yueOHOro Kypca «BepoATHOCTH u
CTATUCTUKA» CpEeIHEM WIKOJIbl Ha O0a30BOM YPOBHE BBIJIETICHBI CIEAYIOIIME OCHOBHBIC
coJiepkaTenbHble TUHUH: «CiydaiiHble COOBITHS U BEPOSTHOCTH Y, «CllydaliHble BETHUHNHBI U 3aKOH
OOJIBIIINX YHCEID.

Baxnyio dacTh Kypca 3aHMMaeT U3Y4YeHHE T€OMETPUUYECKOTO U OMHOMHAIBHOTO
pacrpeielieHli ¥ 3HAKOMCTBO C UX HEMIPEPHIBHBIMU aHAJIOTaMHU — TMTOKa3aTeIbHBIM U HOPMaJIbHBIM
pacupeneneHusIMH.

Conepxxkannie auHUU «ClydaifHble COOBITHSI W BEPOSITHOCTU» CIY)KHT OCHOBOM IS
dbopMUpOBaHUS MPEACTABICHUHN O paclpeaeeHUN BePOATHOCTEH MKy 3HAUCHUSIMH CITy4alHBIX
BEIIMYMH, a TAaKXK€ dTa JIMHUA HEOOXOoIuMMa Kak 0a3za JJig M3y4eHHs] 3aKOHa OOJBIINX YHUCeN —
GyHIaMEHTAIbHOTO 3aKOHA, JEHCTBYIOIIET0O B TMPHPOAE M OOIIEeCTBE U  HMMEOIIEro
MaTeMaTu4yeckyro Gopmanuzaiuio. Cam 3aKoH OONBIIMX YUCEN MPeJIaraeTcs B 03HAKOMUTEITbHOMN
dbopMe ¢ MUHMMAaTbHBIM HCIIOJIE30BAHUEM MaTeMaTHUECKOTO popMann3ma.

Tembl, CBSI3aHHBIE C HEMPEPHIBHBIMUA CIIYYalHBIMH BEJIIMYMHAMH, AKIIEHTUPYIOT BHUMaHHUE
IIKOJILHUKOB Ha OMMCAHUH U U3yYSHHUH CIYYaiHBIX SBICHUHN C TOMOIIBIO HETIPEPHIBHBIX (DYHKITHIA.
OcHOBHOE BHHUMAaHHE YACIACTCS MOKAa3aTeIbHOMY W HOPMAJIbHOMY pacIpeiesICHUsIM, MPU dTOM
MperoiaraeTcs O3HAKOMUTENIbHOE H3yYeHHe Marepuaia 0e3 JI0Ka3aTelbCTB MPUMEHSIEMbIX
¢bakToB.

MECTO MOAYJA B YYEBHOM IIJIAHE

Ha usydyenune monyns «BeposTHOCTh u cTaTUCTHKa» Ha 0a30BOM ypOBHE OTBOAMTCS | Hac B
HEJIEI0 B TEYCHHE KXKIO0ro roja o0y4deHus, Bcero 68 yaeOHBIX 4acoB.
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COJAEPKAHUE YYEBHOI'O MOYJIA
10 KUIACC

[IpencraBienue AaHHBIX ¢ TOMOINBI0 Tabmum u auarpamm. CpenHee apudmernueckoe,
MearaHa, HauboJplee ¥ HaMeHbIlIee 3HAUYeHUs, pa3Max, TUCIEPCUs U CTaHJapTHOE OTKIIOHEHHE
YHCIIOBBIX HAOOPOB.

CrnyualiHple SKCHEpUMEHTHI (OMBITHI) W CIy4dallHbIE COOBITHA. DJIEMEHTapHbIE COOBITHS
(ucxonpl). BeposTHOCTH ciydyallHOTO COOBITHS. BIM30CTH YacTOTHI M BEPOSITHOCTH COOBITHIA.
CrnyualiHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BepoaTHOCTH COOBITUH B
OIbITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepauuu Haja CcoOOBITHAMH: IepecedeHne, OObeAMHEHHE, MPOTHBOIOJIIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyra Cl0KeHUs BEPOATHOCTEMN.

VYcnoBHas BEpOSATHOCTb. YMHOXKEHHE BEpOSTHOCTEH. JlepeBO ciaydyallHOro 3KCIEPUMEHTA.
®dopmyna noaHOM BeposTHOCTU. He3aBucruMbie COOBITHSI.

Kombunaropuoe mnpaBwio ymHoxeHus. IlepecranoBku u ¢akropuan. UYucno coderaHuil.
Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa.

buHapHbIli cryuaiiHbIil OMBIT (MCHBITAHUE), yClieX M Heydada. He3aBUCHUMBIE HCTIBITAHUS.
Cepus HE3aBUCUMBIX UCIIBITAHUMN 10 NepBoro ycrnexa. Cepust He3aBUCUMBIX UcTbITaHUI bepHyiu.

Cnyuaiinas BennuuHa. Pacnipenenenue BepositHocTel. J{uarpamma pacnpenenenus. [lpumepst
pacrpeielieHuid, B TOM YHCJIe, TEOMETPUUECKOE U OMHOMHAIIBHOE.

11 KUIIACC

UucnoBble XapaKTEpUCTUKH CITYYalHbBIX BEJIMUYMH: MAaTEeMAaTUYECKOE OKUaHHE, AUCTIEPCHUS U
CTaHJapTHOE OTKJIOHEHHuE. lIpuMepsl NpuMEeHEHUsT MaTEMaTUUECKOTO O’KMJIaHUSA, B TOM YHCIIE B
3a/1la4ax U3 MOBCEIHEBHOM kHU3HU. MaTemaTnueckoe oxuaaHue OMHApHON ClIydailHON BETUYMHBI.
MaremaTnueckoe OXHJAaHUE CYMMbl CIy4allHBIX BEJIWYMH. MareMaTH4ecKoe OXHUAAHUE WU
JUCTIEPCUsl TEOMETPUYECKOTO U OMHOMMAIIBHOTO paclpeesieHuH.

3aKkoH OOJBIIMX YHUCET U €ro posib B Hayke, mpupoje M olmecTBe. BriOOpouHbI MeTon
UCCIIEJOBAHUM.

[Tpumeprl HENpEpBIBHBIX Cloy4yailiHbIX BenWuuH. lIoHATHE O IUIOTHOCTM pacnpeneneHus.
3anauu, NpUBOIALINE K HOPMAJIbHOMY pactipeeneHuto. [louaTue o HopMaibHOM pacrpeieaeHUH.

IIVTAHUPYEMBIE PE3YJIbTATBI

JJUYHOCTHBIE PE3YJIBTATDI

JImdHOCTHBIE pe3ynbTaThl OCBOCHHS MIPOrpaMMbl ydeOHOTro TmpenMera «MaremaTukay
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

Cc(hOPMUPOBAHHOCTBIO  TPAXIAAHCKOM TO3WIMA  OOYYAIONmErocsl KaK AaKTUBHOTO M
OTBETCTBEHHOTO 4JIEHAa POCCHICKOT0 OOIIecTBa, MPEACTABICHUEM O MAaTeMaTHUYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHWUW, NPOLEAYyp TpaxxAaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI WM TIp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMH U Ha3HAYCHHUEM.

IIarprornyeckoe BOCIUTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUMCKON TPakIaHCKON HMIEHTHYHOCTH, YBAXEHHS K MPOLUIOMY U
HACTOALLIEMY POCCHUMCKOM MaTreMaTHUKH, HEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHHUSM POCCHUCKHX
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MaTeMaTUKOB U POCCHUMCKOW MATEMATHYECKOM IIKOJIbI, K MCIIOJb30BAHUIO 3THUX JIOCTHKECHUHN B
JIPYruX HayKax, TEXHOJOTHIX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHWEM  JYXOBHBIX  IIEHHOCTEH  POCCHMCKOTO  Hapoaa; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHUS, ITUYECKOTO MOBEACHHS, CBA3AHHOTO C MPAKTUYECKHUM MPUMEHEHHEM
JIOCTMKEHUN HAayKH W JEATEIIbHOCTBIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOMUYMUBOTO OyAYIIErO.

JcTeTnYecKoe BOCIUTAHHE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOYasi 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PACCYXKICHUIH; BOCIPHUHUMYHBOCTHIO K MATEMAaTHUYCCKUM acCIeKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHS IPUMEHSITH MaTEMAaTUYECKHUE 3HAHUSI B MHTEpEcax 3JI0POBOTO U
0e30macHOro 00pasa )K13HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3[I0POBBIO (30POBOE MUTAHUE,
cOATaHCUPOBAHHBIM PEKUM 3aHATUH W OTAbIXa, peryispHas (Qu3ndeckas aKTHBHOCTB);
(DM3UYECKOTO COBEPIICHCTBOBAHMS, MIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBLHOMN IESITEIBHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTHU TPYI0JII00MS; HHTEPECOM K pa3udyHbIM chepam
pOPECCUOHAIBHON JCSITEIIbHOCTU, CBA3AHHBIM C MAaTEMaTUKON M €€ MPHIOKEHUSIMU, YMEHHEM
coBepIlIaTh OCO3HAHHBIN BbIOOp Oyayiiei mpodeccuu 1 peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
TJIaHBI, TOTOBHOCTBIO U CIIOCOOHOCTHIO K MATEMaTHYECKOMY 00pa30BaHHIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUH BCEM JKM3HHU; TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PEIICHUM MPAKTHUYECKUX 3a/1a4
MaTeMaTU4YeCKOW HaIPaBIECHHOCTH.

IK0JI0THYeCKOe BOCIUTAHHE:

Cc(hOPMUPOBAHHOCTHIO IKOJIOTHYECKON KYJIBTYphl, TOHUMAHHWEM BIUSHHUS COLUAIBHO-
SKOHOMHUYECKUX MPOLECCOB HA COCTOSHHME MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM
100aTBHOTO XapaKkTepa SKOJIOTUUECKUX TPo0sIeM; OprueHTaIMel Ha TPUMEHEHNE MaTeMaTHIECKUX
3HAHMM [T pelieH s 3a1a4 B 00JIaCTH OKPYKaloIIel Cpe/ibl, MIaHUPOBAHUS MOCTYIIKOB U OLIEHKH
UX BO3MOXKHBIX TTOCIICJICTBUM JIJIsl OKPYKAIOIIEH CpeJIbl.

LleHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW TPAKTUKH, TOHMMaHUEM MaTEeMaTHUYeCKOW HayKu Kak chepsl
YEJIOBEUECKOM NIeATENbHOCTH, ITAOB €€ Pa3BUTHS W 3HAUYMMOCTH IS PAa3BUTHUS ITUBHIM3AINY;
OBJIQJICHHEM SI3IKOM MaTEMaTUKH U MAaTEMAaTUUYECKON KyJIbTYPOU KaK CPEJICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH MMPOCKTHYIO U MCCIIEIOBATEILCKYIO ACATEIHLHOCTh MHIUBUIYAIBHO U
B IpYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS MPOTpaMMbl ydeOHOTo mpenMeTra «MaTeMaTHKay
XapakTEepU3yIOTCS  OBJAJCHHEM  YHHBEPCAIbHBIMH  HO3ZHAGAMENbHBIMU  OCUCMEUSIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OClCMBUAMY, — VHUBEPCANbHLIMU — PecyNAMUGHbIMU
OelicmeusIMu.

1) Vuueepcanvuvie noznasamenvHwvle Oeticmeus, obecneuusarom @opmuposarue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00yUarowmuxcs (0c8oeHue Memooo8 NO3HAHUS OKPYICaouje2o mupd,
npUMeHeHUe 02UYeCcKUX, UCCIe008aAMeNbCKUX onepayuti, ymeHuu pabomams ¢ ungopmayuet).

ba3oBble Jiornueckme A1eMCTBUSA:

® BLISIBIISITH M XapaKTEPU30BATh CYIIECCTBCHHBIC TMPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MIOHSATHUH, OTHOIICHUH MEXTy MOHITUSIMU; (POPMYJIMPOBATH ONPEICIICHUS TOHSATHI; yCTAaHABIUBATh
CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PHUKAIIMH, OCHOBAaHUS IUIsi 00OOIICHUST M CpaBHEHUS, KPUTCPHH
POBOIUMOTO aHAJIH3a,;
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® BOCIIPUHUMATh, (OPMYIHPOBATh U TPEOOPA3OBBIBATH CYKICHUSA: YTBEpOUTEIbHBIC U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

® BBISBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M IPOTHBOpEUYHs B (akTax,
JAHHBIX, HAOJIOACHUAX U YTBEPKACHUAX; IIPeAaraTb KpUTEPHHU JUIsl BBISABICHHS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYHIA;

® JIcNIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFO4YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® IPOBO/IUTH CAMOCTOSTEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIAECHUHN (IIPSIMBIE U OT
IPOTUBHOIO), BBICTPAWBaTh APryMEHTALMIO, IPUBOJAUTH HPUMEPbl U  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

® BEIOMpaTh crI0co0 pereHus yueOHoM 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHMAHTOB PELICHN,
BbIOMpaTh HanOoJIee NOAXOAAIIMM ¢ Y4ETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckne 1eiCTBUSA:

® JICTI0JIb30BaTh BOMNPOCHI KAaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HaHUA; (GOPMYIMPOBAThH
BOINPOCHI, (PUKCUPYIOIIME NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(GbopMUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULIMIO, MHEHHUE;

® IDOBOJIUTH  CaMOCTOSITENIBHO  CIUIAHMPOBAHHBIM  OKCIEPUMEHT, MCCIEAOBAaHHUE 11O
YCTQHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYecKoro OOBEeKTa, SBJIEHHUS, MPOLIECCa, BbISBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

® CaMOCTOSITENILHO (OPMYIMPOBaTh 00OOIIEHNS U BBIBOJBI MO pe3yibTaTaM MPOBEIEHHOIO
HaOJIOICHUs, UCCIIEIOBAHUs, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJAOB U
000011IeHHI;

® IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA,  TAKKE BBIABUIATH IPEIIOI0KEHUS O €T0
pa3BUTUU B HOBBIX YCIIOBUSX.

Padora ¢ undpopmanmeii:

® BBIABIIATH AeUIUTHI HHPOPMALIUH, JAaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BOIPOC U IS
pelIeHus 3a/1a4H;

e BpIOMpaTh MHGPOPMALMIO M3  HCTOYHMKOB  Pa3IMYHBIX  THUIIOB, AaHAJIM3UPOBATb,
CHUCTEMaTH3UpOBaThb M MHTEPIPETUPOBATh HMHPOPMALMIO pPa3IMYHBIX BHJIOB M (QOpM
IpeJICTaBICHHUS,

® CTPYKTYpUpPOBaTh HHPOPMALIUIO, IPEACTABIATH €€ B PA3IMUHbIX (popMax, MIUTIOCTPUPOBATH
rpadu4ecKku;

® OLIEHHUBATh HA/IEHOCTh MHPOPMAIH IO CAMOCTOSTENILHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHueepcanvhvlie KOMMYHUKamMueHbvle Oelicmeus, 00ecneyusarom copmupoeanHoCmsy
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

OO0uenne:

® BOCIIPUHUMATh M (OPMYJIUPOBATh CYXKJIEHUS B COOTBETCTBUU C YCJIOBUAMHU U LEISIMHU
00I11IeHus; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MIMCbMEHHBIX TEKCTAX,
JaBaTh MOSCHEHUS M0 X0y pPellIeHus 3aJaul, KOMMEHTHPOBATh MOJYyYEHHBIN pPe3ysIbTarT;

®B X0JI¢ OOCYXIEHMs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOH TEeMbI, MPOOJIEMBI,
pemaeMoil 3a1a4yM, BBICKA3bIBaTh MJIEH, HALIEJECHHBIE HAa IOMCK PEIICHHS; CONOCTAaBISTh CBOU
CYXKICHHS C CYKICHHSIMH APYTUX YYaCTHHKOB JHajiora, oOHapyXHBaTh pa3jMuue€ U CXOJCTBO
NO3HILIMI; B KOPPEKTHOW (hopme popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHHUS,;

® IPEJICTABIISITh PE3yJbTaThl PELIEHUS 3a7aud, SKCIEPUMEHTa, HCCIIEeJI0BaHUs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (pOopMaT BHICTYIUIEHUS C YYETOM 3ajau MPE3eHTAluu U 0COOEHHOCTEN
ayJIMTOpHUH.

CoTpyaHuuecTBo:

® IOHUMATh U HCIOJB30BATH MPEUMYIIECTBA KOMAHAHON M MHIUBUAYaJbHOW pabOThI MpHU
pelieHUMH y4yeOHBIX 3ajJad; MPUHUMATh LElb COBMECTHOM J€ATENbHOCTH, IUIAHUPOBATH
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OpPTaHM3AIMI0 COBMECTHOW padOThI, pacmpeneisTh BHUIbI paldOT, IOTOBAPHUBATHCS, OOCYKIAThH
IpoIecC U pe3yabTaT padoThl; 0000I1aTh MHEHUS HECKOJIBKHX JIFOJEH;

® y4acTBOBaTh B TPYMIOBBIX (opmax paboThel (0O0CykIeHHs, 0OMEH MHEHHH, «MO3TOBBIE
HITYPMBI» U MHBIE); BBIMOIHATH CBOIO YaCTh pabOTHI M KOOPAUHUPOBATH CBOU JACUCTBUS C APYTUMH
YIeHaMM KOMAaH/bI; OLIEHMBaThb KayeCTBO CBOEr0 BKJAaJa B OOIIMH HPOAYKT IO KPUTEPUsM,
c(OpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pecynamuenvie Oelicmeus, obecneyusarom Gopmupoeanue CMvlCIO8bIX
YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anus:

COCTaBJIATh IUIAH, alTOPUTM pEIICHHsS 3a7ayd, BBIOMpATh CHOCOO pemeHus ¢ y4&€ToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUpPOBaThb M KOPPEKTHUPOBAThH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM HH(pOpMAaLIUK.

CaMOKOHTPOJIBb:

e BJIa/IeTh HaBbIKAMHU [0O3HABATEIbHON pedIeKCUU KaK OCO3HAHMsI COBEpPIIAEMbIX AEUCTBUN U
MBICJIUTENIbHBIX IIPOLECCOB, UX PE3YJbTATOB; BJIAJETh CIIOCOOAMHU CaMOIPOBEPKHU, CAMOKOHTPOJIS
npoliecca 1 pe3yibTara pelieHusl MaTeMaTHYecKoi 3a1a4H;

® IPEBUJETh TPYAHOCTHU, KOTOpPbIE MOIYT BO3HUKHYTb IpPHU PEIIEHUU 3aJauyd, BHOCHUTH
KOPPEKTHBBI B JICATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSAM, OOBSICHITH IPUUUHBI JOCTUKECHUS
WIA HEJAOCTHXKEHMsI pe3yJbTaToB JAEATENbHOCTH, HAXOAWUTh OWIMOKY, JlaBaThb OLEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

YuTaTh U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh NOHIATUSMU: CpeaHEEe apupMeTHUUecKoe, MeanaHa, Haubobllee, HAaUMEHbIIEee
3HAYEHUE, pa3Max MacCHBA YMCIIOBBIX JAHHBIX.

OnepupoBaTh MOHATUSAMU: CIy4YallHBIM SKCIIEPUMEHT (ONBIT) M CiydyailHOE COOBITHE,
3JIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIM MCXOJ) CIY4aifHOrO OMbITA; HAXOIUTh BEPOSTHOCTH B
OMbITaX C PAaBHOBO3MOXKHBIMH CIy4YailHBIMU COOBITUSMH, HAXOJAWTh U CPAaBHUBATH BEPOSITHOCTH
COOBITHH B M3YYEHHBIX CIY4alHBIX KCIIEPUMEHTAX.

Haxomute u dopmynupoBath COOBITHS: TMepecedeHue W OOBEIUHEHHE NTaHHBIX COOBITHH,
COOBITHE, MPOTUBOMNOJIOKHOE JaHHOMY COOBITHIO; IOJIb30BaThCsi JAuMarpaMMmamMu Oilepa u
bopMyI0ii crokeHusI BEpOATHOCTEH MPH pEIIeHUH 3a/1ad.

OnepupoBaTh MOHATUSMH: YCIOBHasi BEPOSITHOCTb, HE3aBHUCHMBIE COOBITHS; HAaXOIHUTh
BEPOATHOCTH C TOMOUIbIO MPaBUJIa YMHOKEHUS, C TIOMOIIBIO JIEPEBa CIyYailHOrO OMbITA.

[TpuMeHATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS TPU PEIICHUH 3a/1au.

OnepupoBaTh MOHATHIMU: UCIIBITAHNE, HE3aBUCUMbIE HCIIBITAHUS, CEPUSI UCIIBITAHUHN, YCTIEX U
HeyJaya; HaXOJJUTh BEPOSTHOCTH COOBITUI B CEpUU HE3aBUCUMBIX MCIIBITAHUI /IO IEPBOTO ycIexa;
HAXOJUTh BEPOSITHOCTH COOBITUI B CepUU UCTbITaHUIN bepHyu.

OnepupoBaTh NOHATUAMM: clydyailHas BEJIWYMHA, PACIIPENEICHUE BEPOSITHOCTEH, TUarpaMma
pacrpezeneHusl.

11 KUIIACC

CpaBHUBaTh BEPOATHOCTH 3HAYEHUM CIy4ailHOM BEIWYMHBI 1O PACMIPENCICHUI0 WU C
MMOMOIIBIO JHUATr'PaAMM.
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OnepupoBaThb MOHSATHEM MAaTEMAaTUYECKOrO0 OXHUJAHUSA, TMPUBOJUTH TPUMEPHI, KakK
NPUMEHSIETC MaTeMaTH4ecKoe OXKUIaHHE CIydyalHOW BEIIMYMHBI HAXOJUTh MaTeMaTUYECKOe
0’KHJAHUE T10 JAHHOMY PACIIPEAEICHUIO.

HmeTh npeacTaBiieHue O 3aKOHE OOJIBIINX YHCE.

HNmetp npeacTaBieHue 0 HOPMAJIBHOM pacpeiesICHUH.



TEMATHYECKOE IINTAHUPOBAHUE
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10 KJIACC
KoanugecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TEM nuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
MPOrpamMmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [IpencrapieHue JaHHBIX U OMMCATEIbHAS 4 bubnunoreka LIOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CnyuaiiHble OIBITBI M CITy4aliHbIE COOBITHS,
2 omijm c aBHOB03MO)KH}I/:I{MI/I 3 1 bubmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTapHBIMU UCXOJaMU
3 Onepaunu HajJ COOBITUSMH, CIOKEHUE 3 bubnuoreka [IOK
BEPOSITHOCTEMN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEPOSITHOCTh, ASPEBO
4 CIIy4aliHOTO (I))HBITa do 151[ ia IIOJIHOM 6 bubmmorexa LIOK
i » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH W HE3aBUCUMOCTH COOBITUI
bu6nmorexa LIOK
> DIEMEHTBI KOMOHHATOPHKH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepun nocae0BaTeIbHBIX UCIIBITAHNM 3 1 bubmorexa LIOK
P s https://m.edsoo.ru/e0b7b0f1
7 CrayuaiiHple BEITMYUHEI U pacIpeaeIcHUS 6 bubmorexa [JOK
i Pactipen https://m.edsoo.ru/e0b7b0f1
bubnunoreka LIOK
8 0606 7| 5 2
ODMICHHE H CHCTEMATH3AIHA SHAHIH https://m.edsoo.ru/e0b7b0f1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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11 KJIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uu@ppoBbIe
Ne ni/mn P Konrpoabnsie IIpakruyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Marematuueckoe 0°KMIaHUE CITy4allHOU 4 bubnnoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcusi U cTaHJapTHOE OTKJIOHEHUE Bbu6motreka [JOK
2 o . 4 1
CIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/5fbc5dcl
bubnunoreka LIOK
3 3aKon GostbLmX Hncen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepriBHbIe CilydaliHble BETUYUHbI 9 Bbu6moreka [JOK
(pactpenenenus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka IIOK
H 2 1
> OPMAIEHOE pachipeAeeriti https://m.edsoo.ru/5fbc5dcl
[ToBTOpenue, o6odIIeHNE 1 bu6nmnorexa LIOK
6 . 19 2
cucTeMaTtn3anus 3HaHUI https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

50

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IpOBEpHEMOro IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATbI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yJibTarTa
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 UuTaTh ¥ CTPOUTH TAOJIUIIBI U THATPAMMBI
6.2 OnepupoBaTh MOHATUSIMU: CpelHee apudmernyeckoe, MeauaHa,
HanOoJbIIIee, HAMMEHbIIIEE 3HAYCHHE, Pa3MaX MAaCCHBA YMCIIOBBIX JTaHHBIX
OnepupoBaTh NOHATHAMU: CITy4alHBINA AKCIIEPUMEHT (OTIBIT) U CIydaliHOE
coObITHE, 3JIEMEHTapHOE COOBbITHE (3JIEMEHTApHBIM HCXO0J) CIy4daillHOIro
6.3 OTbITa; HAXOJIUTh BEPOSTHOCTH B OIBITAX C PABHOBO3MOXKHBIMU
CIIy4allHBIMHU COOBITHSIMU, HAXOJIUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YYEHHBIX CIyYalHbBIX SKCIIEPUMEHTAX
Haxomute 1 QopmynaupoBaTh COOBITHS: IepeceueHue U OO0beIUHEHUE
6.4 JTAHHBIX COOBITUN, COOBITHE, TPOTHUBOIIOJIOKHOE JIAaHHOMY COOBITHIO;
' MOJIb30BaTbCA  JAMarpaMMaMu  Oiinepa u  GOPMYyION  CIOXKEHHS
BEPOSITHOCTEH MpU PEIICHUH 33724
OnepupoBaTh TMOHSATHSMHU: YCIOBHasi BEPOSTHOCTb, HE3aBUCHUMBIC
6.5 COOBITHS; HAXOJAUTh BEPOSITHOCTU C IMOMOIIBIO MpaBUiIa YMHOXEHHUSA, C
IMOMOIIBIO JEPEBA CAYYANHOIO OIbITA
6.6 [TpuMeHSITh KOMOMHATOPHOE MIPABKIIO YMHOKEHUS TIPH PEIICHUH 3314
OnepupoBaTh MOHATHUSIMU: UCTIBITAHWE, HE3aBUCHUMBIE UCIIBITAHUS, CEPUS
6.7 WCIIBITAaHUH, yCIeX U HeyJada; HaXOJUTb BEPOATHOCTH COOBITHIi B cepuu
HE3aBUCHUMBIX HCIIBITAHUN 10 MEPBOTO YCIeXa, HaXOIUTh BEPOSTHOCTH
COOBITHIA B CepHUH UCTIbITaHuN bepHysn
6.8 OnepHpOBaTbv MOHATUSAMU:  CllydaiiHass BeJIWYMHA, paclpeaesieHHue
BEpPOSITHOCTEH, IMarpaMmma pacrpeaeneHus
11 KJIACC
Kon .
HpOBEPHEMOro IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTaThl 0CBOEHHs OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeiHero o0mero 00pa3oBaHus
pe3yjabTara
5 Teopus BEpOsSTHOCTEHN M CTATUCTUKA
51 CpaBHUBaTh BEPOATHOCTH 3HAYECHHH CIIydalHOW  BEJIWYHMHBI IO
pacrpeiesIeHUI0 WIH C IOMOIIbIO AUarpaMm
OnepupoBarh TMOHSATUEM MaTEMAaTHYECKOTO OXKUJAHUSA, MPUBOJIUTH
59 MPUMEPBI TOr0, KaK TPUMEHSETCS MATEMAaTUUECKOE OKUAAHUE CITydailHON
BEJIMYUHBI, HAXOAUTh MATEMAaTUYECKOE OXHUAAHUE 10 JIAHHOMY
pacnpeiesieHU 0
5.3 Nwmets npencraBieHue o 3aK0HE OOTBIITNX YHUCET
5.4 HNmeTs nipeacraBiieHue 0 HOPMAIBHOM pacipeaeieHun
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

6

Teopust BEpOATHOCTEHN U CTATUCTUKA

6.1

[IpencraBinenre JaHHBIX ¢ TOMOIIBIO Tabmui, wu  guarpamm. CpenHee
apudmernueckoe, MeauaHa, HawOOJIbIIEE W HAUMCEHbBIIEEC 3HAUCHUS, pa3Max,
JTUCTIEPCHS M CTAaHAAPTHOE OTKJIOHCHHE YHCIIOBBIX HAOOPOB

6.2

6.3

CrnyualiHple SKCIEpUMEHTHI (ONBITBI) M CIIy4alHblE COOBITHUSA. OJIEMEHTapHbIE
coObITHs (Mcxobl). BeposTHOCTh ciy4aiiHOro coObITHs. bin3ocTh 4YacToThl U
BEPOSATHOCTH cOObITHN. CiTydaiiHbIe ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH
coObITHSAMH. BeposaTHOCTH COOBITHII B OIBITaX C pPABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH

Onepanuu  Haa COOBITHSIMU: TIepeceueHue, OOBEIUHEHHE, MPOTHUBOIOJIOKHBIC
coObITud. uarpammel Ditnepa. @opmyna caoxkeHUs: BEpOSTHOCTEN

6.4

6.5

VYcnoBHas  BEpOSATHOCTb. YMHOXEHHE BeposATHOCTEH. [lepeBo  ciay4ailHOro
skcniepuMmenTa. dopmysa nosiHoi BeposTHOCTU. HezaBucumebie cOOBITHS
Kombunatoproe mnpaBwio ymHOkeHus. llepecranoBku u dakropuan. Yucmo
couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa

6.6

bunapHblii ciydailHelli ombIT (MCHBITaHUE), ycnex M Heynada. HesaBucumsle
ucnelTanusa. Cepusi HE3aBUCHMBIX HCIBITAaHMW [0 mnepBoro ycnexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHymm

6.7

Cnyuaitnas BennuuHa. Pacnipenenenue BeposTHocTed. Jlnarpamma pacmpeieicHusl.
[Ipumepsl pacnpesiesieHnid, B TOM YHCIIE T€OMETPHYECKOe U OMHOMUAIbHOE

11 KUIIACC

Kon

5.1

IIpoBepsieMblii 3JIEMEHT COePKAHUS
Teopust BEpOATHOCTEN U CTATUCTHKA

UucnoBple XapakTEpPUCTUKM CIIy4alHBIX BEJIMYUH: MaTeMaTHUeCKOe OXHJaHue,
JUCIIEpCUsl U CTaHIAPTHOE OTKJIOHEHME. [Ipumephl MpuMeHeHNsT MaTeMaTHYECKOTO
OXKUJaHMs, B TOM YHUCJIE B 3a/Jadax M3 MOBCEAHEBHOW >XM3HH. Maremarnyeckoe
OXKHUJlaHue OMHApHOM ciydailHOW BeJWYMHBI. MaremaTuyeckoe OXHJaHHE CYMMBI
CIIy4alHbIX BEeIMUMH. MaTemMaTHuecKkoe 0XKMIaHue U AUCTIEPCHS TEOMETPUUECKOT0 U
OMHOMMAJIBHOTO paclpeieleHui

5.2

5.3

3aKkoH OOJBIIMX YHCEN U €ro poJjib B Hayke, pHpoJe U obuiectBe. BriGopouHbIit
METOJI UCCIIENOBAaHNHI

IIpumepsl  HEnpepbIBHBIX — CiOydalHbIX BennuuH. [loHATHE 0 MIIOTHOCTH
pacnpezenenus. 3aga4n, IpUBOAIINE K HOpMaJIbHOMY pacupenenenuro. [lonsatue o
HOPMAJIbHOM pacipeieeHun
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IMMPOBEPSIEMBIE HA ET'3 IO MATEMATHYECKOM TPEBOBAHMS K
PE3YJBTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJIbHOI ITPOI'PAMMBI

CPEJHEI'O OBIHEI'O OBPA3OBAHMUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbl CPeAHEro 0011ero 00pa3zoBaHus

Brnanenne MeTomamMuM 1OKa3aTeNbCTB, aNTOPUTMAMM pEIICHUS 3ajad;
yMmeHue (HopMyIHpOBaTh U ONEPUPOBATH MOHATHIMHU: ONpPEeNCHHE, aKCHoMa,
Teopema, CIEICTBHE, CBOMCTBO, INPH3HAK, JOKAa3aTeNbCTBO, PAaBHOCUIIBHBIC
(GOopMyIHPOBKH;, TPUMEHATh HX; yMeHHE (OpPMYIHpPOBAaTH oOOpaTHOE U
IPOTUBOIIOJIOKHOE YTBEP)KACHUE, MPHUBOAUTH INPHMEPHl M KOHTPIPUMEPHI,
UCTIOJIB30BaTh METOJ MAaTEMaTHYeCKOW WHAYKIUH; IPOBOIUTH JIOKA3aTEIbHBIC
pacCyKIeHHs TPH PEIICHUM 3a]ad, OLEHHBATh JIOTUYECKYIO INPAaBHIBHOCTH
paccyXJIeHHii; yMEHUE ONEePHPOBATH MOHATHIMH: MHOXECTBO, TIOJMHOKECTBO,
omepalMyM  HaJ  MHOXKECTBAMH;  yYMEHHE  HCIIOJIb30BaTh  TEOPETHKO-
MHOYXECTBEHHBIH aImapaT JUIsl OMUCAHUS pEabHBIX IPOIIECCOB U SIBIICHUH U ITPH
peuIeHuH 3a/1a4, B TOM 4YHCJIE€ W3 JPYruX Y4eOHBIX IIPEIMETOB; YMEHHUE
OTIEpHpOBATH TOHATHAMHU: Tpad, CBsI3HBIA rpad, nepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 33J]aBaTh M OIMUCHIBATH Tpadbl Pa3IHMYHBIMH CIIOCOOaMH;
UCTIOJIB30BaTh Tpadbl MpH pelIeHUH 3a1a4

YMeHne onepupoBaTh IMOHATHAMH: HATypaJbHOE YHUCIO, LEIO0€ YHUCIO,
CTEIEHb C LEJIBIM II0KA3aTeleM, KOPEHb HATypaJbHOM CTENEHHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTelIeM, CTENEeHb C JEHCTBUTEIBHBIM IIOKA3aTENIEM,
Jorapu¢m ymcia, CHHYC, KOCUHYC U TaHI'€HC IPOU3BOJIBHOTO YKMCIIA, OCTATOK I10
MOJYJIIO, PAalHMOHAJIBHOE YHCIO, HUPPALUOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJIbHbIX, UENbIX, PalWOHAJIBHBIX, ACHCTBUTEIBHBIX YHUCEN; YMEHHE
UCIIOJIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHbIIUN OOIIMN JAeIuTeNns MU
HalMeHblIee oOlllee KpaTHoe, airoputM EBKiuaa mnpu pelieHun 3ajaad;
3HAKOMCTBO C Pa3JIMYHBIMU TO3ULHOHHBIMU CHUCTEMAaMH CUHCIEHUS; YMEHUE
BBIMOJIHATh BBIYUCIEHHE 3HAYEHMH W MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTeNEeHsMH W Jorapupmamu, mpeodOpa3oBaHus JApOOHO-PAIMOHATIBLHBIX
BBIDQXCHHUM; YMEHHE OIEpPUpPOBaThb MOHATHSAMHU: IOCIEI0BATEIBHOCTD,
apudmernyeckas IMporpeccus, TIeoMeTpuyecKas IMporpeccus, OECKOHEYHO
yOBIBaroas reOMETpUYECcKast IIPOrpecCusi; YMEHHE 3a/1aBaTh
MOCJIEI0BATENBHOCTH, B TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX POPMYII; YMEHHE
OIEpUPOBATh MOHATHSAMH: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMILIEKCHBIE
YKclia, MOJYJIb M ApI'YMEHT KOMIUIEKCHOTO uncia, (popma 3anucu KOMIUIEKCHBIX
yucen (reoMerpuyeckas, TPUTOHOMETpHYEcKass M anreOpanyeckas); yMeTh
MPOU3BOIUTH apU(pMETHUEeCKHe JeHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
IPUBOJIUTH IPUMEPHI HCIOJB30BaHUS KOMIUIEKCHBIX YHCEJ; OINEPUPOBATH
MOHATUSAMU: MaTpuma 2x2 u 3x3, oNpeAeNnuTeNb MATPULBl, TEOMETPUUECKUN
CMBICII OIIPENETUTENS

YMeHHne onepupoBaTh IMOHATUSAMH: palUOHAIbHBIC, HPPALHOHAIBHBIC,
noKa3aTejbHble,  CTENEHHblE, JOrapu(pMHUUYECKHe, TPUTOHOMETPUUECKUE
YPAaBHEHUS W HEPABEHCTBA, UX CHCTEMBI; YMEHUE ONEPHUPOBATH NMOHATHUAMM:
TOXKJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHe, YypaBHEHUE, HEPABEHCTBO,
CHUCTEMa YPaBHEHHMM U HEPaBEHCTB, PABHOCWJIBHOCTh YPaBHEHU, HEPABEHCTB U
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CHUCTEM; YMEHHE pelnlaTb ypaBHEHHS, HEPABEHCTBA M CHCTEMBI C IOMOUIBIO
pa3IM4yHBIX INPUEMOB; peulaTb ypPaBHEHHUS, HEPAaBEHCTBA M CUCTEMBI C
rapameTpoM; NMPUMEHATh YPaBHEHHUsSI, HEPABEHCTBA, UX CUCTEMBI I PELICHUs
MaTeMaTUYECKUX 3a7ad M 3aJad U3 PA3IMYHBIX O0JIacTell HAyKU U PeajbHOU
KU3HU

YMeHue onepupoBaTh IMOHATUAMHU: (QYHKLIHSA, YETHOCTh (YHKIMH,
NEPUOUYHOCTh  (YHKIIUH, OrPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
(GyHKLIMU, SKCTpeMyM (YHKIUHM, HauOosiblllee M HaUMEHbIlIee 3HAuYEHUs
(GyHKIMK Ha TPOMEXKYTKE, HeNpepblBHAs (YHKIMS, aCUMITOTHI Tpaduka
(GyHKUMu, TepBas M BTOpas MNPOU3BOAHAs (YHKIMM, TIE€OMETPUYECKUH U
¢u3nvecKuil CMBICIT TMPOU3BOIHOMN, NEPBOOOpaA3HAasi, ONpeNeIEHHbI HHTETPAa;
YMEHUE HAXOOUTh ACUMIOTOTHl TIpaduka (YHKLMH; YMEHHE BBIUUCIATH
IPOM3BOJIHBIE CYMMBI, HPOU3BEACHHUS, YAaCTHOTO M KOMITO3UIMU (DYHKIIHIA,
HAaXOJUTh YpaBHEHME KacaTelIbHOH K rpaduky (yHKIMM; yMEHUE HaXOAWUTh
POM3BOJIHBIC AJIEMEHTAPHBIX (YHKIWH; YMEHHE HCIOJIB30BaTh MPOHU3BOIAHYIO
JUI UCCleZIOBaHUS (PYHKIMH, HAXOIUTh HAUOOJbIINE U HAMMEHBIINE 3HaYCHUs
GyHKUIMH; CTPOUTH TpauKH MHOTOWICHOB C HCIIOJB30BAaHHEM arlapara
MaTeMaTHYECKOro aHallu3a; MPUMEHSTh NPOM3BOJHYIO JJIS HAaXOXIACHUS
HAWTYYIIIero peeHus B MPUKIIAJAHBIX, B TOM YHCIIE COUUAIBHO-IKOHOMHYECKUX
U (u3MYecKUX 3a/adax; HaXOAUTh IUIOMAAM M O0BEMBI (UIYp C HOMOIIbIO
UHTErpaia; MPUBOJUTH MpPHUMEPbl MaTeMaTHYECKOro MOJEIMPOBAHUSA C
noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBarh NOHATUAMU: rpa@uk yHKIMH, oOpaTHas (QyHKIUS,
KOMIO3ULMS  (QYHKUUH, JuHeHHas QyHKIUS, KBaapaTudyHas (YHKIMS,
panmoHanbHast PYHKIHS, CTETIeHHAs! (PYHKIUS, TPHTOHOMETPHUYECKUE (PYHKITUH,
oOpaTHble TPUTOHOMETPUUECKUE (PYHKIIMY, TOKa3aTeIbHas U JorapupMuuecKas
(GyHKIIMM; yMEHHE CTPOUTh TpapUKU HW3YYEHHBIX (YHKIMM, BBITOIHATD
npeoOpa3oBaHusi rpaduKoB (QYHKIUH, MCIONB30BaTh IpadUKU JUId U3Y4EHUS
IPOLECCOB W 3aBUCUMOCTEH, MpH pELIeHUH 3aJad U3 JPYyruxX Yy4eOHbIX
NPEIMETOBH 337a4 U3 peabHON KU3HH; BhIpakaTh (HOPMYIaMU 3aBUCHMOCTH
MEX/1y BeJIMUMHAMU; UCII0JIb30BAaTh CBOMCTBA U rpaduku GyHKIUHN 1J1 peLIeHUs
yYpaBHEHMIA, HEPABEHCTB U 3a/1a4 C TapaMeTpaMu; H300paxaTb Ha KOOPJUHATHON
IJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, 10JIU U YacTH, Ha JABM)KEHHE, paboTy, CTOUMOCTb TOBApPOB U YCIIYT,
HAJIOTH, 33/1a4i U3 00JIaCTH YNpaBICHUsS JIUYHBIMUA U CEMEUHBIMU (PMHAHCAMM);
COCTaBIIATh BBIPAXKECHMSI, YPABHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO
3a[a4u, UCCIIEA0BATh MOJyYEHHOE PELICHHE M OLIEHUBATh IPABJIONOA00OHOCTh
pE3yJbTaTOB; YMEHUE MOJEIMPOBaTh pealbHbIE CHUTyallud Ha SI3bIKE
MaTeMaTUKH; COCTABIISTh BbIpaXE€HUS, YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI
[0 YCJIOBHIO 33/1au¥, MCCIEAO0BATh ITOCTPOEHHBIE MOJEIM C HCIIOJIb30BaHHEM
anmnapara ajnreOpbl, UHTEPIPETUPOBATH MOJTYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh MOHATUSMU: CpefHee apudmeTnuyeckoe, MeanaHa,
HauOoJplllee M HauMEHbIEE 3HAYCHMs, pa3Max, JUCIEpCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE WU3BIEKaTh, WHTEPIPETUPOBATDH
uHpOpMaLIMIO, TPEICTaBIEHHYI0 B Ta0iluIax, Ha JauMarpaMmax, rpadukax,
OTpakaloIlllyl0 CBOICTBA pealbHBIX MPOLECCOB U SBJICHUHN; MPEICTaBIATh
UH(OPMALIMIO C TOMOIIBIO TAOJIUIl U UArpaMM; UCCIIEA0BaTh CTAaTUCTUUYECKUE
JTaHHbIE, B TOM YHCJIE€ C PUMEHEHUEM IpapUuecKHX METOJOB U AJIEKTPOHHBIX
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10

CpeAcTB; IrpadUuecKu HCCIe0BaTh COBMECTHBIE HAONIOJCHHS C IOMOILIbIO
JMarpaMM pacCeUBaHUs U JIMHEHHOW perpeccuu

YMeHHne OonepupoBaTh IMOHATUSAMU: CIIy4alHBIM ONBIT W CIyd4alHOE
COOBITHE, BEPOATHOCTD CIIy4allHOTO COOBITHS; YMEHHUE BBIUUCIIATH BEPOATHOCTh
C HMCIIOJIb30BAaHUEM TpaUUeCcKuX METOJIOB; MPUMEHATh (POPMYIIBI CIOKECHUS U
YMHOXXEHUSI BEpOSATHOCTEH, (QOpMysly NOJHOH BEpPOATHOCTH, (HOpMYITy
Bepuymnun, xomOuHatopHble (GakTsl W (QOPMYIIBI, OLIEHUBATh BEPOSTHOCTU
peabHbIX COOBITHI; YMEHHE OIEpUpPOBaTh MOHATUAMU: CIydallHas BEIUUYHMHA,
pacnpezieieHue BEpOSITHOCTEH, MaTeMAaTUYECKOE OKUJAHHUE, JUCIIEPCHUs U
CTaHJAPTHOE OTKJIOHEHHME CIy4yalHOH BeIMUYMHBI, PYHKIUH paclpelesieHus U
IUIOTHOCTH PABHOMEPHOIO, IOKA3aTEIbHOIO M HOPMAJIBHOTO pacIIpeleIeHUN;
YMEHHUE HCIOJIb30BaTh CBONCTBA HM3YyUYCHHBIX PpACHpeAeiIeHUN JUlsl peLIeHus
3a[a4; 3HAKOMCTBO C IMOHATUSMU: 3aKOH OOJIBIINX YHCEN, METOABI BBIOOPOYHBIX
UCCIICIOBAaHUM; yMEHHUE IMPHUBOJUTH IPUMEPbI MPOSABICHUS 3aKOHA OOJIBIIMX
Yyhcesl B MPUPOJHBIX U OOLIECTBEHHBIX SBJICHMSX; YMEHHE OIEpPUPOBATh
HOHATUSMU: COUETaHHE, IEPECTAaHOBKA, YMCIIO COUETaHUH, YMCIIO IEPECTaHOBOK;
6unoM HploToHa; yMeHHE NPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKICHUS
JUISl pELIeHUs 3a/1a4; OLICHUBATh BEPOATHOCTH pealibHBIX COOBITHIl; COCTABIAThH
BEPOATHOCTHYIO MOJIETb U UHTEPIPETUPOBATH NOJYyUYEHHBIA PE3yIbTaT

YMeHue onepupoBaTb  IOHATHAMH: TO4YKa, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYNHA yIia, INIOCKUU YO, IBYTPaHHBIN YIroJl,
TPEXTPAaHHBIM  Yrojl, CKPELUIMBAIOLIUECS IPSAMBIE, IAPALICIBHOCTD U
NEPNCHAUKYJIAPHOCTh MPAMBIX U HHOCKOCTefI, yrojia MExay npAaMbIMU, YTIOJI
MEXy IPSIMOM U IUNIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTSMH, PACCTOSHUE OT TOUYKH
A0 IIJIOCKOCTH, paCCTOAHUE MCKAY MIPAMBIMHU, paCCTOAHUEC MCIKAY INIOCKOCTAMMU,
YMEHHUE HCIIOJIb30BaTh MPHU PELICHUU 337a4 H3Y4YEeHHble (DAaKThl U TEOPEMbI
IUTAHUMETPUH; YMEHHE OLIEHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MUDA;
CTPOUTH MAaTE€MaTUYECKUE MOJECIHA C IOMOUIbI0 I'€OMETPUYECKUX MOHATHU U
BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUEC 3aJa9u

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (UTYpBl, 00BbEM (UTYpHI,
MHOTOI'pPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHUK, CEYEHHE MHOIOrpaHHMKa, KYO,
napajulejienunes, NnpusMa, nupamuga, (urypa U IOBEPXHOCTh BpaLICHMUS,
IWIMHAP, KOHyc, Imap, cdepa, miomanb chepsl, MIOMAab MOBEPXHOCTU
NUPaMUJIbI, TPU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyOa, MPSMOYTrOJIbHOTO
napajuleJenuneia, NupaMuabsl, IPU3Mbl, HWIMHIPA, KOHYca, 11apa, pa3BEpTKa
MOBEPXHOCTH, CEYEHUs KOHyca M IIWIMHJIpPA, NapajuleJbHbIE OCH WIH
OCHOBAaHMIO, CEYEHHE Iapa, IJIOCKOCTh, Kacaromascs chepbl, MUIUHIpPA,
KOHyCa;  yMEHHE  CTpOMTh  CEYEHHE MHOIOIpaHHUKA,  H300paxarb
MHOT'OI'PaHHHUKH, (PUTYpBI U TOBEPXHOCTH BPAILEHUS, X CEUYEHUS, B TOM YHUCIIe
C TOMOUIbI0 3JEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSITh CBOICTBa
reOMETPUYECKUX (Uryp, CaMOCTOATENBHO (OPMYIHUPOBATH ONpPEAEICHHUs
u3ydyaeMbIX (UTyp, BBIABUTAaTh THUIOTE3bl O CBOWCTBAX U MpHU3HAKaX
reoMeTpuueckux (Guryp, 0OOCHOBBIBATHMIIM OIPOBEpraTb UX; YMEHUE
MPOBOAMTH Kiaccuukanuio (Uryp mo pasiuyHbIM MpPU3HAKAM, BBITOJHSATH
HE00XO0/IMMBIE IOTIOJTHUTENIbHBIE TOCTPOCHHS

11

YMenue onepupoBaTb IOHATUSMHU: JABW)KEHHE B IIPOCTPAHCTBE,
napaJuIeIbHbIA NEPEHOC, CHMMETPHUS Ha MJIOCKOCTU U B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 1Mo 100us1, MoJ00HBIE (PUTYPBI; YMEHHE pacliO3HABATh PaBHbIE U
noo0Hble (GUTYpbl, B TOM 4YHCIE€ B NPHUPOJIE, HCKYCCTBE, apPXHUTEKTYPE;
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WCIIOJIH30BaTh T€OMETPUUYECKHE OTHOIICHHUS TMPU PEIICHUW 3a]1ad; HaxOJIUTh
TEOMETPHYECKHUE BEITUYHMHBI (JIJIMHA, YTOJI, TUIOMAab, O0BEM) MpU pElIeHUU
3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB U U3 PEATbHON )KU3HU; YMEHNE BBIUYUCIISATh
TEOMETPUYECKHE BENUYMHBI (AJIMHA, Yroj, IUIOMaah, OOBEM, TUIOIMIATHL
MMOBEPXHOCTH), HCIOJIB3YS HM3y4YeHHBbIE (HOPMYJbI U METOMABI, B TOM YHCIIE:
IJIOIIAb TOBEPXHOCTH MUPAMU[IBI, MPU3MBI, KOHYCA, HWIMHAPA, IJIOMIAIb
chepsrl; 00bEM KyOa, TPSIMOYTOJIBHOTO TapaJlieenuIea, THpaMuIbl, PU3MBI,
WIMH]pA, KOHYCa, IIapa; YMEHHE HaXOAWTh OTHOIICHHUE OOBEMOB IMOJTOOHBIX

¢buryp

12

13

YMeHue onepupoBaTh HNOHATHAMM: IPAMOYIOJbHAs CUCTEMAa KOOPAMHAT,
BEKTOp, KOOPAMHATBI TOYKH, KOOPAMHATBI BEKTOpPa, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpa Ha YMCJIO, pa3jioKeHUEe BEKTOpa 1Mo 0a3ucy, CKalipHOe
IIPOU3BEJICHNE, BEKTOPHOE IIPOU3BEICHUE, YroJl MEKIYy BEKTOpaMH; yMEHHUE
UCIIOJIb30BaTh  BEKTOPHBIH M KOODAMHATHBIM  METOA Ui PELICHMS
reOMETPUYECKUX 3314 U 33/1a4 JPYTUX y4eOHbBIX IPEAMETOB

YMeHne BBIOMPATh MOAXOMSAIIMN METO JUIS PEIICHUS 3a7a4M; TOHUMaHNe
3HAYMMOCTH MaTEMAaTHKH B U3YYCHUU IPUPOJIHBIX U OOMICCTBEHHBIX MTPOIIECCOB
U SIBJICHUN; yMEHHME pAclO3HaBaTh MPOSBICHHE 3aKOHOB MAaTEeMAaTUKH B
HUCKYCCTBE, YMEHHUE TMPUBOJIUTH MPUMEPhl MATEMATHUYECKUX OTKPBITUH
POCCUICKON 1 MUPOBOW MaTeMaTUYECKON HAYKU
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INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kox | IlpoBepsiemblii 3jieMEHT CO/IePKAHUSA
1  Ywucna u BeIYMCICHUS
1.1 HarypaubHsble u nenble yucia. [Ipu3Haky 1e1MMOCTH LEIbIX YHCel
12 Panmonanbhele yncina. OOBIKHOBEHHbIE U JIECATUYHbIE IPOOU, IMPOLIEHTHI, OECKOHEUHbIE
MIEPHOINYECKHE JPOooH
13 Apudmernueckuit KOpCHE HaTypaibHOH cTemnenu. JleWcTBUS ¢ apudMeTHUIecKuMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp ¢ nenslM mokasareneM. CTeneHb C paluOHANBHBIM IoKazareneMm. CBoiicTBa
CTENEeH!
15 CuHyc, KOCHHYC ¥ TaHT'€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCJIOBOIO apryMeHTa
1.6 Jlorapudwm uucna. [lecsiTuuHble 1 HATYpaJIbHBIE JOTapU(PMBI
JlevicTBUTENnbHBIE YnCia. ApUPMETHYECKHE ONepaluy C JCHCTBUTEIBHBIMH YHCIAMH.
1.7 IlpubnuxEHHBIE BBIYMCIECHUS, MpaBUJa OKPYIJIEHMs, NMPHUKUAKA M OLIEHKAa pe3yibTara
BBIYUCIICHUI
1.8 IIpeoOpazoBaHue BBIpAKCHHIMA
1.9 KommiekcHble uncia
2 | YpaBHEHHUs U HEPaBEHCTBA
2.1 llensle u 1poOHO-paIIMOHATILHBIC YPAaBHEHUS
2.2 VppauuoHaabHbIE YpaBHEHHUS
2.3 Tpuronomerpuueckue ypaBHEHUS
2.4 Tloka3arenbHble U JlorapuMuyeckue ypaBHEHuUs
2.5 llensie 1 qpoOHO-paMOHATFHBIC HEPABEHCTBA
2.6 HppaunoHaibHBIE HEPABEHCTBA
2.7 Tloka3arenbHbIe U JIoTapu(pMUIECKHe HEpaBEHCTBA
2.8 TpuroHomerpuveckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 VYpaBHeHHs, HEPAaBEHCTBA M CUCTEMBI C MMapaMeTpaMu
2.11 Marpuua cuctemsl JIMHEHHBIX ypaBHeHUH. OnpenenTellb MaTpHIIbI
3  OyHKIUM u rpaduxku
31 Oynk1us, crnocoosl 3ananus Gynkiun. ['paduk pynkunu. Bzaumao oopaTHble QyHKINH.
Yérasie 1 HeuéTHBIC GyHKIMU. [leprogmueckue GpyHKIIH
OO6nacTh onpeseneHns U MHOXECTBO 3HaueHU QpyHkuuu. Hymu ¢pynkuun. [pomexyTku
3.2 | 3HaKomocTostHCcTBa. [IpoMe)yTkn MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢byukuu. Hanbonpliee 1 HauMeHbllee 3HaYeHne PyHKIUN Ha POMEKYTKE
33 CrenenHas QyHKIHS C HaTypaJbHBIM U IIeJbIM Toka3areneM. E€ cBolicTBau rpaduk.
CBoiicTBa u rpaduk KOpHs N-0if cTeneHu
3.4 TpuroHomerpudeckne GyHKINH, X CBOHCTBA U TPaPUKU
3.5 Tloka3arenpHas u norapudmMudeckas GyHKIINN, KX CBOHCTBA U TpaduKu
36 Touku paspbiBa. AcUMNOTOTHI rpadukoB GpyHkui. CBoiicTBa QyHKINN, HENPEPHIBHBIX HA

OTpe3Ke
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3.7 | TlocnemoBaTenbHOCTH, CIOCOOBI 33JaHUS MTOCIIEI0BATEIbHOCTEH
3.8 Apudmerndeckas u reoMmeTpuueckas rnporpeccuu. @opmysa cI0KHbIX MPOLEHTOB
4  Hayaya MaTeMaTH4YECKOro aHAIU3a
4.1 TlpousBonHas GpyHKiuH. [Ipon3BOAHBIE AIEeMEHTAPHBIX (HYHKIUN
47 [TpumMeHeHne TPOU3BOIHON K MCCIEIOBAHNIO (DYHKIIMKA HA MOHOTOHHOCTB U AKCTPEMYMBI.
Haxoxaenne HauboIbI1ero 1 HAMMEHbIIEro 3HaYeHHs] QYHKIIMU HA OTPE3Ke
4.3 TlepBooOpaznas. MHTETpan
5 MHuoxecTBa U JIOTHKA
5.1 MHuoxxecTBO, oniepanuu HaJa MHOXecTBaMHu. [luarpamMmbl Diiniepa — Benna
5.2 Jloruka
6 BepoATHOCTH M CTATUCTHKA
6.1 OrnucarenbHas CTAaTHCTHKA
6.2 BeposTHOCTD
6.3 KomOunaropuka
7 TI'eomerpus
7.1 ®urypsl Ha MIOCKOCTU
7.2 IlpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena u MOBEPXHOCTH BpaIICHUS
7.5 KoopauHaThl B BEKTOPHI
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YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1.

Anrebpa w Havasia Maremarmdeckoro a”aimsa 10-11 kmacc. YueOHuk. ba3oBwiii u
yray6onénnbiil ypoBHU. ABTopbl: AnumoB 1. A., Kosarun 0. M., Tkauésa M. B. u np. — AO
«3marenscTBO «lIpocBemenue»

I'eomerpus. Atanacsu JI.C. U ap. 10-11 knaccel. ba3oBsrii u yriyoaEéHHBIH ypOBHU. ABTOPBI.
Aranacan JI. C., byry3oB B. @., Kagomues C. b. u n1p. — AO «M3gaTensctBo «lIpocBemenune»
Marematnka. BepositHocTs u craructuka. 10 xmacc. ba3oBblif m yrmyOnE€HHBINA ypOBHHU.
Astopsl: bynumosuy E. A., Bynsiues B. A. — AO «M3narenbctBo «IIpocBemienue»
Matemartuka. BepositHocTs M cratuctuka. 11 kmacc. ba3oBbiii u yrimyOn€HHBIA ypOBHH.

Astopsl: bynumosud E. A., bynsiueB B. A. — AO «M3natensctBo «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1)

2)

3)

®dénopora H.E., Tkauésa M.B. Maremaruka: ajreOpa u Havyajla MaTeMaTHYECKOTO aHAIN3a,
reomerpusi. AnreOpa u Hadana maremarudeckoro ananmusa. 10—11 kiaccel. MeTonudeckue
pexomenaanuu k yueonuky III. A. Amumosa, }O. M. Konsruna, H. E. ®énoposoii u nip. —
AO «M3parensctBO «lIpocBenienue».

Marematuka: anreOpa 1 Hayajua MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus : 10—11-
€ KJ1acchl : 0a30BbIi U yriIyOIEHHBIN YPOBHU : METOJUYECKUE PEKOMEHANK K yueOHuKy JI.
C. Aranacsna, B. @. byry3osa, C. b. Kagomiesa u ap. — Mocksa : [IpocBemienue.
Marematuka. BepositHOCTh 1 cTatucTHKa : 10—11-e kacchl : 6a30Bbli U yri1yOaEHHBIH

YPOBHH : METOAUYCCKOC rmocooue AJIL YIUTCIIA. — Mockaa : HpOCBeIJ_IeHI/Ie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET

bu6mmoreka [IOK
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