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MNOACHUTEJIbHAS 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «AjreOpa M Havaja MaTEMaTUYECKOTO aHaIH3ay»
6azoBoro ypoBHs aisi obydaromuxcs 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIBHOIO CTaHIApTa CPEeIHEro oOmero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMIA, MPEIBABISEMBIX K MaTeMaTHUYECKOMY OOpa3OBaHHIO, H
TPaTUIMA POCCHICKOTO oOpazoBaHus. Peanmm3anus mnporpaMmbl OOecCleYMBAaeT OBJIAJICHUE
KIIFOYCBBIMU KOMIICTCHUOUAMU, COCTABJIAIOIIMMU OCHOBY JIA CaMOPA3BUTHUA U HCIIPEPBIBHOT'O
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO M ITO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYarOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havajla MaTEMaTHYECKOTO aHaIM3a» SBIACTCS OJHUM M3 Hauboee
3HAYUMBIX B TIpOrpaMMe CTapIiei IIKOJbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH 0OOECIeYMBACT
WHCTPYMEHTAJIbHYIO 0a3y JJIsl U3YUEHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTrOil CTOPOHBI,
dbopMupyeT joruueckoe U abCTPAKTHOE MBIILICHUE y4YallMXCs Ha YPOBHE, HEOOXOAMMOM MJis
OCBOCHHUS KypCOB MH(OPMATHUKH, OOIIECTBO3HAHMUS, HCTOPUHU, CIOBECHOCTH. B paMkax maHHOTO
Kypca yuyaliMecs OBJIAJI€BAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAayKH, KOTOpas
dbopMyIupyeT CBOM JOCTHKEHHS B MaTEMaTUUYECKON (hopme.

Kypc anrebppl 1 Hayanm MaTeMaTHYECKOTO aHalK3a 3aKIaJbIBA€T OCHOBY JUIS YCIEIIHOTO
OBJIAJICHUS 3aKOHAMH (DPU3HKH, XUMHH, OMOJIOTHH, TOHUMAHUS OCHOBHBIX TCH/ICHIINN 3KOHOMUKH H
00IIeCTBEHHOM KU3HU, TTO3BOJIIET OPUEHTUPOBATHCSA B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIOJb30BaTh UX B TMOBCEIHEBHOW >XM3HU. B ToXe Bpemsi oBiajeHue
a0CTPaKTHBIMH M JIOTUYECKH CTPOTMMH MAaTeMaTHYECKHMMH KOHCTPYKIMSMH DPa3BUBAET yMEHUE
HaXO0JIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATH UCTUHHOCTh YTBEPKEHUS, UCIIOIH30BaTh 0000ITICHIE
U KOHKPETH3allMio, a0CTparupoBaHHe W aHAIOTHIO0, (OPMUPYET KPEaTHUBHOE M KPUTHYECKOE
MbIlIeHHe. B Xo/e u3ydeHus: anreOpbl U Hayal MaTeMaTUYeCKOTO aHalii3a B CTapIIe IMIKOJe
y4alyecs MoJy4aroT HOBBIM OMBIT PEIICHUs MPUKIAAHBIX 337a4, CAMOCTOATENIHOIO TOCTPOEHUS
MaTEeMaTUYeCKUX MOJIEIeH peadbHbIX CUTYyalluid W WHTEPHPETALMH TOJYyYEHHBIX PpEIICHUH,
3HAKOMSATCS C IPUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE, HAYKE U B UICKYCCTBE, C
BBIJIAIONTUMUCS MAaTEMATHUYECKUMU OTKPBITUSIMU M X aBTOPaMH.

Kypc o0manaer 3HaUMTENBHBIM BOCIUTATENBLHBIM MOTEHIIMATIOM, KOTOPBIM peann3yercs Kak
yepe3 y4eOHbI MaTepual, CoCOOCTBYIOMNUNM (POPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUs, TaK U
yepe3 creunduky ydeOHOH aedaTeabHOCTH, TpeOyroleld CcaMOCTOSTENbHOCTH, aKKypaTHOCTH,
MIPOJIOJDKUTENIHHON KOHIIEHTPAIIMH BHUMAHUSI U OTBETCTBEHHOCTH 3@ IMOJTyYEHHBIN pe3ybTar.

B ocnoBe meroamku oOydeHus anreOpe M HayalaM MaTeMaTHYeCKOro aHalln3a JIEKHT
JIeATeTLHOCTHBIN MPUHIINATI 00yUIEHUSI.

CrtpykTypa Kypca «Anredpa W Hayajla MAaTEeMAaTHYECKOTO aHAM3a» BKIIOYAET CIEAYIOIIHe
COJIepXKaTeIbHO-METOANYECKEe JIMHUK: «Yucna u BeIMUCHCHUS», «DyHKIUU W Tpapukmy,
«YpaBHEHUS U HepaBeHCTBay, «Hauana maremaTuuyeckoro ananusay, «MHoecTBa U JJoruka». Bee
OCHOBHBIE COJIEPIKATEITHHO-METOIMYECKUE JTMHIUU U3YJatOTCs Ha IPOTSHKEHUN JIBYX JIET OOYICHHS
B CTapIliei IKOJIE, €CTECTBEHHO AOTOIHSASA APYT Apyra U MOCTENEHHO HACHIIIAsICh HOBBIMH TEMAaMH
U pasnenamu. JlaHHBIN Kypc SIBISETCS HHTETPATUBHBIM, TOCKOJIBKY 00BETNHSIET B ce0e CoiepKaHne
HECKOJIbKUX MaTeMaTHUeCKUX JUCHIUIUIMH: anredpa, TPUTOHOMETPHUS, MAaTeMAaTUYECKUN aHaIu3,
Teopuss MHOxkecTB W Ap. Ilo Mepe Toro kak ywamuecs OBIaJaeBalOT BCE 0Oojee MIHUPOKUM
MaTEeMaTHYECKUM aIapaToM, y HUX IMOCJIeI0BATEILHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTH MAaTeMaTUYECKYIO MOJIENIb PEabHOM CUTYyallly, IPUMEHATh 3HaHUs, TIOJTy4YEeHHbIE B Kypce
«Anrebpa ¥ Hadaga MaTEeMAaTHMYECKOTO  aHAIM3ay, JUIA  PEHICHHs  CaMOCTOSTEIhHO
chopMyTUpPOBAaHHON MaTeMaTUYeCKOW 3aJadyu, a 3aTeM MHTEPIPETUPOBATh IOTYyYEHHBIN
pe3ynbTar.



CopnepxaTenbHO-MeToANYecKast TUHUA «YUMciaa U BBIYUCICHUS» 3aBepiiaeT (GOpMUPOBaHHE
HaBBIKOB UCIIOJIb30BAaHUs JIEHCTBUTENBHBIX YHUCEN, KOTOpOEe ObLIO HA4aToO B OCHOBHOM Hikoje. B
CTapuiell mKoje 0co00e BHUMaHHE yaesercs (POpPMUPOBAHMIO HPOUYHBIX BBIYUCIUTEIBHBIX
HaBBIKOB, BKJIIOYAOLIUX B €05 CI0Ib30BAHNE PA3INYHBIX (DOPM 3aNKCH JEHCTBUTEIBHOIO YKCIa,
YMEHUE PALMOHAIBHO BBIIOJHATH JEUCTBHUS C HUMM, J€]aTh IPUKUIKY, OLICHUBATh PE3YJIbTar.
OOyuaroniyecs MOJNYyYalOT HABBIKM IPUOJIMKEHHBIX BBIUYMCICHUH, BBINOJIHEHUS JEHCTBUH C
YHUCIaMHU, 3alMCAHHBIMH B CTaHJApTHOM (opMe, HCIIOIB30BaHHMS MaTEMAaTWUYECKHX KOHCTaHT,
OLICHUBAHMSI YUCIIOBBIX BBIPAXKCHUMN.

Jlunus «YpaBHEHHS M HEPABEHCTBA» PEATM3yeTCs HA MPOTSHKEHUH BCEro 00y4YeHHs B CTaplieh
LIKOJIE, IIOCKOJIBKY B Ka)IOM pa3Jiejie MPOrpaMMbl IPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOLINX
3agad. OOyyaromuecs: OBJIAJCBAIOT PA3JIMYHBIMH METOJAMHU PEIICHUS LEIbIX, PAllMOHAIbHBIX,
UppallMOHATIBHBIX, I10Ka3aTeNbHBIX, JOrapu(MUUYECKUX M TPUTOHOMETPUYECKUX YpPaBHEHUH,
HEpaBEHCTB M UX cucTeM. llomydeHHbIe YMEHHS HCIIONB3YIOTCS IPU UCCIECAOBAaHUHM (QYHKIHN C
HOMOILBIO [TPOM3BOIHOM, PELICHNN NPUKIAJHBIX 33/a4 U 3a/1a4 Ha HaXOXKJEHHE HauOOJBIINX U
HaMMEHbIIMX 3HaueHW (yHkuuu. [laHHas cojep)kaTenbHas JIMHUS BKIIOYAET B Ce0s Tarke
dopmMHupoBaHHE YMEHMH BBIIOJIHATH pacuérbl 1o (Qopmynam, mpeoOpa3oBaHus LEJbIX,
PalMOHAIBHBIX, UPPALUOHAIBHBIX U TPUIOHOMETPUYECKUX BBIPAKECHUM, a TAK)KE BBIPAKCHMI,
coJepXkalMX cTeneHu U Jorapudmbl. braronaps wu3ydeHuro aiaredpanyueckoro marepuana
IPOUCXOJUT JalIbHENIIee pa3BUTHE AITOPUTMUYECKOTO0 U aOCTPAKTHOIO MBIIUIEHUS ydalluxcs,
(GopMHpYIOTCS HAaBBIKM JIEAYKTUBHBIX pacCyKIEHUH, paboOThl € CUMBOJBHBIMH (hopMami,
IIPEJICTaBICHUS] 3aKOHOMEPHOCTEW M 3aBUCHUMOCTEH B BUJE PaBEHCTB U HEPaBEHCTB. AjrebOpa
npeziaraeT 3¢p(QeKTUBHbIE HHCTPYMEHTBI JUIsSl PELICHUs NMPAKTUUECKUX U €CTECTBEHHO-HAYUHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK S13bIKA HAYKH.

ConepxaTenpHo-MeToAnYecKass JTUHUS «DPYHKUUU U TpapuUKU» TECHO NeperuieTaercs ¢
JIPYTUMU JINHUSIMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a4a€T NOCIEI0BATEIbHOCTh U3yYEHUS
marepuana. M3yueHue cCTeneHHOM, MOoKa3aTeslbHON, Jorapu(Muyeckol U TPUTOHOMETPHUUECKUX
GyHKIMI, UX CBOMCTB M IpadUKOB, HUCIOJIb30BaHWE (DYHKUMN Ui pelIeHHs 3aJad U3 JIPYrux
y4eOHBIX IPEAMETOB U PEANBbHOM KU3HU TECHO CBS3aHO KaK C MaTeMaTHYeCKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHUH U HepaBeHCTB. [Ipu aToM Oosbiioe BHUMaHUE yaenseTcs GopMHUPOBAHHUIO
YMEHUs BbIpaxaTb (OpMyIaMH 3aBUCHUMOCTH MEXAY Pa3lIMYHBIMH BEIMYMHAMH, HCCIIEAOBAThH
MOJIy4YeHHBIE PYHKIINH, CTPOUTH UX Tpaduku. Marepuan 3Toi coepkaTeIbHON TMHUM HAlleJIeH Ha
pa3BUTHE YMEHUN M HaBBIKOB, MO3BOJIIOIIMX BBIpaXKaTh 3aBUCHUMOCTH MEXIY BEJIMYMHAMHU B
paznuuHoOil popMme: aHaIUTUUECKOW, Tpaduueckod U cimoBecHO. Ero m3ydenuwe crmocoOCTByeT
Pa3sBUTHIO AITOPUTMUYECKOIO MBIIUIEHUS, CIOCOOHOCTH K OOOOLIEHHIO M KOHKpETH3alluu,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas auHMS «Hadama mMaTeMaTHMUeCKOro aHaliu3a» IO03BOJISIET CYIIECTBEHHO
paciIMpUTh KPYyr KaKk MaTeMaTH4YeCKUX, TaK U MPUKIAJAHBIX 3a/1a4, JOCTYIMHBIX 00y4aromuMes, y
KOTOPBIX MOSIBIIIETCSI BO3MOXKHOCTh HCCIIEOBAaTh M CTPOUTH Irpaduku QyHKIHMHA, onpeaensaTs ux
HauOOJbIIMEe U HaUMEHBIINE 3HAYEHUS, BBIYUCIATH IUTOMAA GuUryp u oObEMBI Tel, HAXOAUTH
CKOPOCTM M YCKOpeHus IpoleccoB. JlaHHas coxaepkarenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOCHHMSI MAaTEMaTUYECKHX MOJIEIEH peanbHbIX CUTyallud, HaXOXICHHS
HAaWIy4llero pelleHus B MPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMMUYECKHX, 3aJadax.
3HAKOMCTBO C OCHOBAMM MAaT€MaTHYEeCKOro aHajin3a CIIOCOOCTBYET Ppa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUH pAacro3HaBaTh
IPOSIBIIEHUS] 3aKOHOB MAaTEMAaTUKHU B HayKe, TEXHUKE M HCKyccTBe. OOydarolyecs y3HAIOT O
BBIIAIOIMXCS] pE3YJIbTaTax, IOJIYYEHHBIX B XO/I€ Pa3BUTHs MaTEMATUKU KaK HayKu, U UX aBTOpax.

CopnepxaTenbHO-METONNYECKAsT JTUHUSA «MHOXECTBA M JIOTUKa» B OCHOBHOM IIOCBAIIECHA
JJIEMEHTaM TEOPUHM MHOXKECTB. TE0pETUKO-MHOKECTBEHHBIE IIPEACTABICHUs IIPOHU3BIBAIOT BECh
KypC IIKOJIBHOM MaTeMaTHKH U IpeAaraloT Hanboee yHUBEPCAIbHBIN A3bIK, 0OBEANHAIONINN BCE
pa3esibl MaTEMaTHKHU U €€ MPUJI0KEHUH, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE TUCLUIUIMHBI B
equHoe nenoe. IlodToMy BaXHO [aTh BO3MOXHOCTH IIKOJBHUKY IIOHMMAaThb TEOPETUKO-



MHOX>KECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMAaTUKH M MCIOJIb30BaTh €r0 JJIA BBIPAXKCHUSA CBOUX
MBICIIEH.

B kypce «AunreOpa m Hayajga MaTeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTHYeCKOro MOJIEIMPOBAHUSA, KOTOpbIE IPU3BaHbl C(HOPMHUPOBATH HABBIKM IOCTPOCHMS
MoOJIeNiell peabHBIX CUTYallui, UCCIIEAOBAHUS 3THX MOJEJCH C MOMOINBIO ammapara aareOopsl u
MaTEMaTHYECKOT 0 aHAIM3a U UHTEPIPETalH II0JYyYEHHBIX PE3yIbTaTOB. Takue 3a1aHusi BIIIETEHbI
B Kb U3 Pa3[e0B IPOrpPaMMBl, IOCKOJIBKY BECh MAaTEPUAN Kypca LIUPOKO UCIONIb3YETCS IS
pelIeHus NPUKIaaHbIX 3a1a4. [Ipy pelennn peabHbIX NPAaKTUYECKUX 3aa4 yJalluecs: pa3BUBarOT
HaOJI0AAaTEIbHOCTh, YMEHHE HaxXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOIB30BATH
aHaJIOTHI0, 00001aTh M KOHKPETU3UPOBATh NpodiieMy. JleaTenbHOCTb 110 (POPMHUPOBAHUIO HABBIKOB
pelIeHus MPUKIATHBIX 33/1a4 OPraHU3yeTCsl B MPOLIECCe M3YUYCHUs BCEX TeM Kypca «Aurebpa u
Hayajia MaTeMaTUYECKOrO aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM 1u1aHe Ha M3y4YeHHE Kypca ainreOpbl U Hayall MaTeMaTHYeCKOro aHaji3a Ha 0a30BOM
ypoBHE O0TBOAMTCS 2 yaca B Henemto B 10 kiacce u 3 yaca B Henenio B 11 kiacce, Bcero 3a iBa rojia
oOyuenus — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

Yuciia ¥ BbIYUCICHUA

Panmonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC JpOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmernueckne oOmnepalMd ¢ PAUOHAIBHBIMU  YHUCIIAMH,
npeoOpa3oBaHusl YUCIOBBIX BbIpakeHUH. llpuMeHenue apoOell M TNPOLEHTOB MJi PEUICHUS
MPUKIIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HaHUHI U peaIbHOM JKU3HH.

JeiicTButenpHble uucia. PanuoHanbHble W UppalMoHaibHble 4YHcia. Apudmerndyeckue
olepaluu C JeHCTBUTENbHBIMU uMciaaMH. [TpuOimKEHHbIE BBIUMCIEHUS, MpaBUia OKPYIJICHUS,
MPUKUAKA U OLIEHKA Pe3yJIbTaTa BHIYMCICHUH.

Crenenp c nensiM nokasartesneM. CraHaapTHas (opma 3amucu JIeHCTBUTENBHOTO YHCIHA.
Hcnonp3oBanue noaxoaauieil (GopMbl 3arnucu JeHCTBUTENIBHBIX YNCEI AJ1S PEIICHUs TPAKTUYECKUX
3a/1a4 U MPEICTABICHMS JaHHBIX.

ApudmeTnueckuii KopeHb HaTypallbHOU cTeneHu. [[eficTBUsS ¢ apupMEeTHUECKUMH KOPHSIMU
HaTypaJIbHOM CTETIECHHU.

CuHyC, KOCMHYC M TaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHCIIOBOTO apryMeEHTA.

YpaBHeHHUsI M HEpaABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPE0OpPa30BaHHUS.

[IpeobpazoBaHne TPUTOHOMETPUYECKUX BbIpakeHUNH. (OCHOBHBIE TPUTOHOMETPUUYECKUE
bopmyIbI.

YpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHrne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nensix U ApoOHO-PAIMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

Pemienue nppanyoHaabHbIX YPAaBHEHUM U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHEeHNE ypaBHEHUN W HEPABEHCTB K PEIICHUI0O MAaTEMaTHMYECKMX 3ajJad M 3a1ad W3
pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HH.

DOyHKIUM U TpadpuKu

Oynk1us, crnocoosl 3ananus Gynkun. I'padux Gyaxmnun. Bzanmuo oOpatHbie GyHKINU.



Ob6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHui ¢yHkumu. Hymu ¢ynkiuun. Ipomexyrku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

Crenennas QyHKIHS ¢ HATYpaJIbHBIM U IEJIbIM 1ToKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpauk KOpHs N-0if cTeneHu.

TpuronomeTpudeckas OKpy>KHOCTb, OTIPE/ICTICHNE TPUTOHOMETPHUYECKUX (DYHKIIMNA YHUCIOBOTO

apryMeHra.

Hauvana maTemMaTnueckoro aHajamsa

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHusi  MociefnoBareabHOCTed.  MOHOTOHHBIE
[10CJIEI0BATEIBHOCTH.

ApudmeTrnueckas U reoMeTprueckas rnporpeccuu. beckoneuno yObIBaromiasi reoMmeTpuieckas
nporpeccusi. Cymma 0€CKOHEYHO yOBIBaOIIEi TeoMeTpruecKoi nporpeccuu. Gopmyrna CIoxKHBIX
poLeHToB. Vcnoap30BaHNe MPOrpeccuu JUisl pelIeHUsl pealIbHbIX 3a]1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoxecTBO, omnepauuu Haja MHokecTBamu. Jluarpammsbl Oilnepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOTO anmapara Uil OMMCAaHUS PEAJbHbIX IMPOLUECCOB M SBJICHUW, IPHU
peIlIeHnH 3324 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BLIYUCICHUSA

Harypanbnsle u nensie yucna. [Ipu3Haky JeMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHIHbIE U HATYpaAJIbHBIC JIOTapH(PMBI.

YpaBHeHHUs M HEPABEHCTBA

[Tpeobpa3zoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAl[MOHAIBHBIM IIOKA3aTEIeM.

[TprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl JIMHENHBIX YpaBHEHHH. PellleHne NpUKIAgHBIX 3a4ad C MOMOLIBIO CHCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELICHUI0O MaTEMaTUYECKUX 3aJad U 3a7a4
U3 PAa3IUYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DyHKIUHN U TPadUKH

Oynkuus. [lepuoanyeckue pynkuuu. [IpomMexyTku MOHOTOHHOCTH (GYHKIMU. MaKCUMYMBI U
MUHUMYMBI GyHKIIMHA. Hanbosbiiee 1 HanMeHbliee 3Ha4eHne (PYHKITUN Ha TTPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHast u Jorapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKUIUHN 1711 pellieHHs] YpaBHEHUH U IMHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB GyHKITUN I UCCIIEIOBAHUSI TPOIIECCOB M 3aBUCHUMOCTEH, KOTOPhIE
BO3HHUKAIOT IPH PELICHUHU 3ajay U3 IPYTUX YUEOHBIX IPEIMETOB U PEaIbHOM JKU3HU.

Hayana matemMaTH4uecKoro aHajaimsa

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[TpousBognas pynkuuu. ['eomeTpuueckuii M GU3HIESCKUI CMBICT TTPOU3BOTHOM.

[Tpou3BosHBIE 31eMEHTapHBIX (GYHKIUNA. DOpPMyNbl HAXOXKIACHUS IPOU3BOAHON CYMMBI,
IPOM3BEACHUS M YACTHOIO (DYHKIIMH.

[IpuMeHeHHe TPOM3BOMHOW K MCCIENOBAaHUIO (YHKUIUH HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxxnenne HauOoJbIIero 1 HaUMEHBIIEro 3Ha4eHUs QYHKIIUU Ha OTPE3KE.

ITpuMeHeHre TPOU3BOIHOM AJI HAXOKIEHUS HAWIYyUlLIEro PeleHUs B IPUKIIAIHBIX 3aa4ax,
JUIs OTIPEZIENIEHUs] CKOPOCTH Ipolecca, 3alaHHOr0 (OpMYIOH UiH rpaduKoM.



[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.
Wurerpan, ero reoMeTpuuecKuii 1 (GU3NIECKHid cMbICI. Brrancinenue naterpana no ¢popmyie
Herorona—IJleiibanna.

IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yuebHoro npeamera «MaTemMaTuka» JOJKHO 00eCIeunBaTh JOCTH)KEHUE HA YPOBHE
cpenHero oOmero oOpa3oBaHHS CICAYIOMIMX JIMYHOCTHBIX, METANpPEJAMETHBIX M HPEAMETHBIX
00pa30BaTENIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JluyHOCTHBIE pe3yibTaThl OCBOCHHS MpOTrpaMMbl ydeOHOro mpenMera «MaremaTuka
XapaKTepU3YIOTCS:

I'paxknanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTBIO ~ TPAKIAHCKOM MO3MIMK  OOydarolmerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHUHCKOro OOIIECTBAa, MPEJICTABICHUEM O MaTEMaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, NPOLEAYp TpakIaHCKOro o0OIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCHCTBOBATH C COLMUAIBHBIMU HWHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U HAa3HAYCHHEM.

[TaTproTrueckoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUMCKON TPaKJAHCKON MIACHTUYHOCTH, YBAXKECHHS K MPOILIOMY H
HACTOSIIIIEMY POCCHUHCKOW MaTeMAaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHXKCHHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOM MaTeMaTH4eCKOM IIKOJIbI, K MCIIOJb30BAHUIO 3TUX JOCTHKEHHUA B
JIPYruX HayKax, TEXHOJOTUSIX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAaHWEM  JYXOBHBIX  IIEHHOCTEM  POCCHICKOTO  Hapoaa; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOrO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM
JTOCTIDKCHUN HAyKH M JIESITEIbHOCTHIO y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B TMOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOYas 3CTETUKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lau, PEHICHUM, PACCYKJECHUM; BOCIIPUUMUYUBOCTHI0O K MAaTEMAaTHYECKUM acCIleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

®uU3NYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHUS MIPUMEHSITh MaTEMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO U
06e3omacHOTO 00pa3a )KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO (310pOBOE MUTAHUE,
cOANMaHCUPOBAHHBIM PEXUM 3aHITHA M OTHAbIXa, peryiuspHas (Qusudeckas aKTUBHOCTH);
(PM3UYECKOTO COBEPIIIEHCTBOBAHMS, MIPU 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHLHOM €SI TEIBHOCTHIO.

TpynoBoe BociuTaHHE:

TOTOBHOCTBIO K TPY/ly, OCO3HAHUEM IIEHHOCTH TPYAOTIO0HS; MHTEPECOM K Pa3TUIHBIM chepam
pohecCHOHANBEHOM ACSITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUITIOKEHUSMHU, YMEHHEM
COBEPIIIATh OCO3HAHHBIN BBIOOP Oyay1el MpoecCuu 1 peaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE
TUTaHBI; TOTOBHOCTHIO U CITIOCOOHOCTHIO K MAaTEMaTHYECKOMY 00pa30BaHUIO 1 CaMOOOpa30BaHUIO Ha
MPOTSKEHUH BCEH JKU3HU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]ad
MaTeMaTU4YeCKOW HaIpPaBIEHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c()OPMUPOBAHHOCTHIO IKOJIOTUYECKOW KYJIBTYphl, MOHUMAHHEM BIUSHUS COIUAIBHO-
SKOHOMHMYECKUX TPOLIECCOB Ha COCTOSIHME MPHUPOAHON M COLMAIbHOW Cpefbl, OCO3HAHHUEM
I00aTLHOTO XapaKTepa YKOJIOTHYECKUX MPOo0IIeM; OpUeHTANNEH Ha TPUMEHEHUE MATEMAaTHUECKUX



3HAHUH IS peleHus 3a/1a4 B 001aCTH OKpY KaloIiel cpebl, JIaHUPOBAHUS TOCTYIIKOB M OLICHKH
MX BO3MOXKHBIX IIOCJIEACTBUN JJIs1 OKPYKAIOLIEH CpeJibl.

[leHHOCTH HAYYHOT'O [TO3HAHUS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd W OOIIECTBEHHOM NPAaKTUKW, TOHUMAHWEM MAaTeMaTHYeCKOW HayKH Kak cdepsl
YEJIOBEUYECKOW JIEATEIbHOCTH, 3TAlOB €€ PAa3sBUTHUS U 3HAYMMOCTU JUIsl Pa3BUTHUS LMBUIM3ALNY;
OBJIAJICHUEM SI3bIKOM MaTEMaTUKH U MAaTEMaTU4YECKON KyJIbTYpOM KaK CpPEJCTBOM I1I03HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISATh IPOEKTHYIO U UCCIEAOBATENIBCKYIO JEATEIbHOCTh UHIUBUAYAIbHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO mmpenMera «MaTremaTukay
XapaKTepU3YIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMU  HO3HAGAMETbHBLIMU  OClCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCANbHLIMU — Pe2YIAMUSHbIMU
oelicmeusimu.

1) Vuueepcanvuvie noznasamenvHwvle Oelicmeus, obecneuusarom @opmuposanue 6a308blx
KOCHUMUBHBIX NPOUECCO8 00 Yaowuxcsa (0c6oeHue Memooo8 NO3HAHUSL OKPYICAIoueco Mupa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBLISIBJIIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPH3HAKA MAaTEMaTHYCCKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUIA MEKTy MTOHATUSAMU; (HOPMYITHPOBATH ONPEACTICHUS TOHITHIA;, YCTAaHABIUBATh
CYIIECTBEHHBIA MpPU3HAK KJIacCU(UKAIMKM, OCHOBAHUS NIl 000OIICHUS U CpaBHEHUS, KPUTEPHUU
TIPOBOIUMOTO aHAJIHN3a,;

e BOCIpPUHUMATh, (HOPMYITHpPOBaTH U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIC H
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBISBJIATh MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHUBOpEUHUs B (akTax,
JTAHHBIX, HAOTIOJCHUIX U YTBEPKICHUSX;, TIpeJyiaraTh KpUTEPUH JIsI BBISIBICHU S 3aKOHOMEPHOCTEH
Y IPOTUBOPEYHIA;

e JlenaTh BBIBOJABI C HCIOJIB30BAaHHEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

® TIPOBOJIUTH CAMOCTOSTEIHHO JIOKA3aTeILCTBA MATEMATHYCCKUX YTBEPIKIACHHH (TIPSIMBIE U OT
MPOTUBHOTO), BBICTpAaWBaTh AaPryMEHTAIlMI0, TPHBOIUTH TPUMEPHl W  KOHTPIPHMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

e BBIOMpAThH CIIOCOO pelieHrs yueOHOM 3aauu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHMUS,
BBIOMpaTh HaHOOJIee TIOXOASIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

bazoBble uccnenoBarenbckue JeMCTBHS:

® JCIIOJIB30BaTh BOIIPOCHI KaK MCCIICIOBATEIILCKUN HHCTPYMEHT ITO3HAHUS, (hOPMYIHPOBATH
BONIPOCH, (UKCHPYIOIIHAE IPOTHBOPEUYHE, IMPOoOIeMy, YyCTaHABIMBaTh HCKOMOE U JIaHHOE,
(dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE,

® TIPOBOJIUTH CAMOCTOSITENIbHO  CIDIAHUPOBAHHBIA  DKCIEPUMEHT, HCCICJAOBaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SBJICHHS, MPOIECCa, BBISBICHHUIO
3aBHCHMOCTEH MEXIy 00BEKTaMH, IBJICHUSIMH, TTPOIECCAMH;

® CaMOCTOSTENHHO (OPMYITUPOBATH O0OOOIIECHUS U BBIBOJBI IO pe3ylibTaTaM MPOBEAEHHOTO
HAOIIO/ICHUsI, UCCIICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTh MOJNYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB H
00001IeHNI];

® TIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOIIECCA, a TAKKE BBIIBUTATH MPEATIOIOKEHHUSI O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ota ¢ nuadopmanmeii:



® BBIBJATH AePUUINTHI HH(POPMAIUK, JAHHBIX, HEOOXOAUMBIX JUIsI OTBETA HA BOIIPOC U JJIS
pelLIeHMs 3a]1a4u;

e BbIOMpaTh HMH(POPMALMIO W3 HMCTOYHMKOB DPA3IUYHBIX THUIOB, aHAIW3UPOBATH,
CHUCTEMAaTH3UpOBaTb W HWHTEPHPETHPOBATH HHGOPMAIMIO pA3IUYHBIX BHIOB H  (QOopM
IPEJCTaBICHHUS;

® CTPYKTYypHUpPOBaTh HHPOPMALUIO, IPEICTABIATH €€ B pa3IHMUHBIX (hopMax, HILTIOCTPUPOBATH
rpaduvecKu;

® OLECHMBATH HAAEKHOCTH HMHPOPMALMU IO CaMOCTOATENIBHO  C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Yuusepcanvhvie KoMMyHUKamugHwle Oelicmeus, 00ecneyusarom copmuposaHHoCmy
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wenue:

e BOCHpUHUMATh M (OPMYJIMPOBATH CYXKJEHHS B COOTBETCTBHM C YCIOBHMSIMU M LEISMHU
00I11eHus; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUSI 110 X0y PELICHHUs 3aa4l, KOMMEHTUPOBATH IMOJIy4YCHHBIN Pe3yIbTar;

e B X0/€ OOCYXJEHHUS 3a7aBaTh BONPOCHI MO CYILIECTBY 00CYXIaeMOIl TeMbl, MPOOJIEMBI,
pelraeMoil 3ajjauu, BBICKa3blBaTh WJEH, HALIEJIEHHBbIE Ha MOMCK PELICHMS; CONOCTaBIAThH CBOU
CYXJIEHUS C CYXICHHSIMH JPYTUX YYaCTHHKOB JHajiora, OOHapyXHWBaTh Pa3U4Me U CXOJCTBO
HO3ULIUI; B KOPPEKTHON (hopMe (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMS,;

® TMIPE/CTAaBIIATh PE3YJAbTAThl PEIICHHS 3aJaud, SKCIEPUMEHTA, HMCCIECIOBAHUS, IMPOEKTa;
CaMOCTOSITENIHO BBIOMpaTh (hopMaT BBICTYIUICHUS ¢ YYETOM 3ajau Mpe3eHTalul U 0COOEHHOCTEH
ayJIUTOPHUH.

CoTpyIHUYECTBO:

® [IOHMMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW M MHIWBUAYATLHOUW pabOTHI MpH
pemieHNH y4eOHBIX 3a/1a4y; NPUHAMATh I[€Ib COBMECTHOH JeSITEIBHOCTH, IUIAHHPOBATH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpenensiTh BUAbI padoOT, JAOroBapuBaThCs, O0OCYKIAaTb
MpoIIeCC U Pe3yIbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJICH;

® y4acTBOBaTh B IPYNNOBBIX (popmax paboThl (00CYyXk1eHus, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIIOJIHATH CBOIO YaCTh PabOThl U KOOPAMHHUPOBATH CBOM JIEMCTBUS C APYTUMHU
YJIeHaMH KOMAaH/bl, OLIEHMBATh KAueCTBO CBOETO BKJIAJa B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvhvie pezynamuenvie Oeiicmeus, obecneyugaiom Gopmuposanue CMblcI08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3zanus:

COCTABIIATh IUIaH, AJTOPUTM pELIeHHs 3a/aud, BbIOMpPATh CHOCOO pelIeHHs ¢ y4&ToM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTpOIIB:

® BJIAJIETh HABBIKAMH [TO3HABATENIBHOM pedIeKkchu Kak 0CO3HaAHMS COBEPILIAeMbIX AEHCTBUHI U
MBICIUTENBHBIX MPOLIECCOB, UX PE3yIbTAaTOB; BIaJeTh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

® MpeNBUIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NpPU PELICHUM 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3yJIbTATa IIENTU M YCIOBHIM, OOBSCHITH MPUYUHBI JTOCTHKCHHUS
WIA HEJOCTWKEHHUS pPe3yJlbTaTOB JEATENBHOCTH, HAaXOAWTh OIIMOKY, JaBaTh OLIEHKY
MPpUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATDI



OcBoenne y4yeOHOro Kypca «Anrebpa ¥ Hayala MaTeMaTHYECKOTO aHajn3a» Ha YpPOBHE
cpexHero oOmiero oOpa3oBaHMs JODKHO OOECIeuMBaTh JAOCTHIKEHHE CIEAYIOIIUX MPEAMETHBIX
00pa30BaTENIbHBIX PE3YJIbTATOB:

10 KJIACC

Yuciia ¥ BBIYMCICHUSA

OnepupoBaTh MOHATHSAMH: PAIUMOHAIBLHOE U JIEUCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, MPOLIEHTHI.

BrimonusaTe apudmernyeckue onepanuu ¢ paliuoHaIbHBIMU U IEHCTBUTEIbHBIMU YUCIIAMHU.

BoImonsaaTe npuOamKkEHHbIE BEIYUCICHHS, HCIIONB3YsI IPAaBUiIa OKPYTIICHUS, AeTaTh IPUKUAKY
U OLICHKY pe3yJIbTaTa BEIYMCICHUM.

OnepupoBaTh MOHSATHSAMHU: CTETIEHb C LEJNBIM IIOKa3aTesieM; CTaHAapTHas ¢opma 3amucu
JNEHCTBUTENLHOTO 4YHCIa, KOPEHb HATYpaJbHON CTENEeHM; MCIONb30BaTh MOAXOASIIYI0 (opMy
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

OnepupoBaTh NOHATHSMM: CUHYC, KOCUHYC M TaHT€HC IPOM3BOJIBHOTO YIJIA; MCIIOIb30BaTh
3aIMCh MPOU3BOIBHOTO yIiIa Yepe3 00paTHbIE TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh MOHATHUSAMH: TOXJIECTBO, YPAaBHEHHE, HEPABEHCTBO; II€JIOE, pPallMOHAJIbHOE,
MPpPALMOHAIIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

Boinonusate npeoOpa3oBaHus  TPUTOHOMETPUUYECKUX BBIpAXKEHUM U pelaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoinonHATe npeoOpa3oBaHUs LEIbIX, PAlMOHAIBHBIX U HUPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpyuMeHsTh ypaBHEHHUS W HEPABEHCTBA JUIsl PELIEHUS MaTeMaTHYeCKHX 3a/Jad U 3ajad U3
pa3InYHBIX 00JIacTe HAyKH U peabHON KU3HH.

MonenupoBaTh pealibHbIe CUTYallUH Ha SI3bIKE areOphl, COCTABIATH BHIPAKEHUS, YPAaBHEHUS,
HEPAaBEHCTBA II0 YCJIOBHMIO 3a/ay, HMCCIIEJOBAaThb IOCTPOECHHBIE MOJEIM C HCIIOIb30BAaHUEM
anmnapara ajreopsl.

DOyHKIUH U rpaduku

OnepupoBaTh MOHATUSIMH: (PYHKITUS, CIIOCOOBI 3aaHus (QYHKIHMH, 00JACTh OMPECICHUS U
MHOX€ECTBO 3HauUeHUH QyHKIMU, TpapuK QyHKIIUH, B3aUMHO 0OpaTHbIE (GYHKIUU.

OnepupoBaTh MOHATUSAMU: YETHOCTh U HEUETHOCTh (YHKIMH, HYIU (QYHKIHMH, IPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonws3oBate rpaduku GyHKUIUN A1 pelIEHUs] ypaBHEHHI.

Crpouth W uuTaTh TpapuKH JTUHEHHOW (YHKUIMH, KBaJApaTUYHON (YHKIMH, CTENEeHHON
(GYHKIIMH C LETbIM TOKa3aTEJIEM.

Hcnonb3oBate Tpapuku (QYHKIUH JUIsT HUCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH NpU
peleHnu 3a7ad U3 JAPYruX y4eOHBIX NMPEAMETOB U pealbHOM >KU3HH; BBIpaXKaTh (GopMyjaMu
3aBUCUMOCTH MEX]ly BETMYMHAMH.

Hauyana mareMaTH4yeckoro aHajaimsa

OnepupoBaTh MNOHATUSAMH: IOCJIEIOBATENBHOCTh, apUpMeTHdecKas U TIeoMeTpuuecKas
IIPOrPECCHUH.

OnepupoBaTh MOHATUSAMH: OECKOHEUHO YOBIBaIOIasi reoMEeTpUYecKas MpOrpeccusi, cymma
OECKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM TIPOTPECCHH.

3amaBarh MOCIIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOKMCTBA MOCIEI0BATEIBHOCTEN U MPOTPECCUI ISl PEIICHUS pEATIbHBIX 3a7a4
IIPUKIIATHOTO XapaKTepa.

MHozkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, OIIEPALIUN HAJl MHOKECTBAMHU.



Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JUisi OMUCaHUsl peajbHbIX MPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.
OnepupoBaTh MOHATUSAMU: ONIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yuciia v BbIYHMCICHUSA

OnepupoBaTh MOHATUAMU: HATYPAJIBHOE, LIEJI0€ YUCIIO; MCIOIb30BaTh MPU3HAKU IEIMMOCTH
LIEJIBIX YUCEJI, Pa3JI0’KEHUE YHCIIa Ha ITPOCThIE MHOKUTENH JUIsl PELIEHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMHE: JIOTapU(pM YUCIIA, TECATUYHBIC U HATYpaJIbHbIC JIOTapU(MBIL.

YpaBHeHus1 1 HEPABEHCTBA

[TprMeHsTh CBOMCTBA CTENEHU AJIs IPeoOpa3OBaHusl BbIPAXKEHUI; OoepupoBaTh MOHATHSIMMU:
II0Ka3aTeIbHOE YPaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN 1
HEPaBEHCTB.

BeimonuaTe npeoOpa3oBaHUs  BBIPAXKEHUH, COAEpXKAIIMX Jiorapu@Mel;  OIEepUpOBaTh
NOHATUSAMH:  JIOTApU(MHUYECKOE YpaBHEHHE U HEPAaBEHCTBO; pEHIaTh OCHOBHBIC THIIBI
Jorapu(pMHUUECKUX ypaBHEHUH 1 HEPABEHCTB.

Haxonuts penienust npocTednx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMHU: CHUCTEMa JMHEWHBIX YpPAaBHEHHUH U €€ pEIICHUE; UCIOJIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl pELIEHUS IPAaKTUYECKUX 3a/1ay.

Haxogute pemeHuss MpoCTEHIINX CUCTEM M COBOKYIHOCTEM pPAallMOHAIBHBIX YPABHEHUH U
HEPaBEHCTB.

MozenupoBaTh peajibHble CUTYallMH Ha S3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHMUS,
HEpPAaBEHCTBA M CHUCTEMbl 10 YCIOBHUIO 3a/ayd, MCCIENI0BaTh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUAMU: NepUOIUYEcKast (PYHKIIHS, TPOMEXYTKHM MOHOTOHHOCTHU (DYHKIIMH,
TOUYKH 3KCTpeMyMa (pyHKIMH, HauOoJbIlllee U HaUMEHbIlIee 3HaYeHUs] (PYHKIIMM Ha MIPOMEKYTKE;
UCIIOJIb30BaTh UX JUJIsl UCCIIEAOBAaHUS (DYHKIIUH, 3aJaHHOM rpaukoMm.

OnepupoBatb HNOHATUSAMU: rpaduxu ITOKa3aTeJIbHOM, norapudmuyeckoit "
TPUTOHOMETPUUYECKUX (PYHKIMIA; M300paxaTh UX Ha KOOPAMHATHOM IJIOCKOCTH M HMCIIOJIb30BATh
JUISI peIlIeHUs] YpaBHEHUN 1 HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM MIOCKOCTU IpaUKH JIMHEHHBIX YpaBHEHUH U MCIIOIB30BaTh
WX JUIS PEIICHNS] CUCTEMBI IMHEWHBIX YPABHEHU.

Hcnonb3oBate rpaduku QyHKIMHA 1715 UCCIET0BaHMS MPOLIECCOB U 3aBUCUMOCTEN U3 APYIHX
y4€OHBIX TUCLUUIUIMH.

Havana mareMaTH4eCKOro aHaJImu3a

OnepupoBaTh MOHATUSAMHU: HENpepbIBHAs (YHKIMS; NPOU3BOAHAS (YHKIIMH; HCIIOIb30BATh
reoMEeTpUYECcKUil 1 (PU3NYECKHi CMBICI TPOU3BOIHOM I pelIeHus 3a1ay.

HaxoauTth mnpou3BOAHBIE 3JEMEHTAPHBIX (GYHKIUM, BBIYUCIATH IPOU3BOIHBIE CYMMBI,
NPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIEOBaHMS (YHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI,
OPUMEHSATH Pe3yIbTaThl UCCIEA0BAHMS K TIOCTPOSHUIO TPa(UKOB.

Hcnonp30BaTh MPOU3BOAHYIO Ul HAXOXKIACHHS HAWIYYILIErO PELICHHs B MPUKIAIHBIX, B TOM
qHCIIe COLUAIbHO-DKOHOMUYECKHX, 3a]a4ax.

OnepupoBaTh MOHATUAMHU: IEPBOOOpa3Has M HHTErpaj; MOHMUMATh T€OMETPUUYECKHM U
(¢u3uUecKuii CMbICT HHTETpaa.

Haxonute mnepBooOpa3Hble 3JI€MEHTapHbIX (DYHKIUI; BBIYUCIATH HHTErpan mo Qopmyie
Herorona—Jleitbnuna.



Pemarn MMPUKIAAHBIC 3ala4yi, B TOM YHCJIC COLMAIBHO-3KOHOMHNYCCKOIO H (1)I/I3I/I‘-IGCKOFO
XapakTepa, CpeaACTBAaM MaTEMaTUHYICCKOI'O aHaIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
Kosaun4vecTBOo 4acoB JIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrpoasusre Hpakriyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes
MHoOXecTBa pallMOHAJIBHBIX U
1 JIEVCTBUTEIBHBIX Ycell. PanoHaIbHbIE 14 1 0 https://resh.edu.ru/
yYpaBHEHUS U HEPABEHCTBA
2 Dymictu u rpaguxn. CTenens, ¢ nemsm 6 0 0 https://resh.edu.ru/
II0Ka3aTeemM
3 Apudmernaeckuii KOpeHb N—0i CTETIeHH. 18 1 0 https://resh.edu.ru/
WppaunonanbHble ypaBHEHHS 1 HEPABEHCTBA
Dopmyiibl
4 tpuroHomerpuu. TpuroHomeTpudeckue 22 2 0 https://resh.edu.ru/
ypaBHEHUs
5 [TocnemoBaTeIbHOCTH U TIPOTPECCHH 5 0 0 https://resh.edu.ru/
Hosroperne, 0606§I6HHC’ 3 1 0 https://resh.edu.ru/
CUCTEMaTHU3alisl 3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposBbie)
n/m NMpoOrpamMmbl Bcero 6 OHTPOILHBIE 6 paKTHiecKkue o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
Crenenb ¢ palliOHATbHBIM hitps://resh.edu.ru/
1 nokazarenem. [lokazarenbHas QyHKITHS. 12 1 0 T —
https://ege.sdamgia.ru/
[TokazarenpHBIC ypaBHEHUS M HEPABEHCTBA
Jlorapudmuueckas QyHKITUS. https:/resh.edu.ru/
2 Jlorapudmudeckue ypaBHEHUS U 12 1 0 T o
https://ege.sdamgia.ru/
HEPaBCHCTBA
Tpuronomerpuyeckue QyHKIMHA U UX https://resh.edu.ru/
3 rpaduku. TpuroHomMeTprudecKue 9 1 0 T o
https://ege.sdamgia.ru/
HEPaBCHCTBA
4 [Mpoussoxanas. [Ipumenenue 24 1 0 https://resh.edu.ru/
IIPOU3BOIHOM https://ege.sdamgia.ru/
https://resh.edu.ru/
5 WuTerpan u ero npuMeHeHHsI 9 0 0 hitps://ege.sdamaia.ru/
. https://resh.edu.ru/
6 Cucremsl ypaBHEHUHI 12 1 0 https://ege.sdamaia.ru/
https://resh.edu.ru/
7 HarypanbHble u nensie ynucna 6 0 0 hitps://eqe.sdamgia.ru/
[ToBTOpenue, 0600IICHNE, 18 5 0 https://resh.edu.ru/
CHCTEMATHU3ALINS 3HAHUI https://ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I1O 102 7 0

I[TPOTPAMME



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne KoanuyecTBO 4acoB 3HeKTp0HHBIe
11/-11 Tema ypoka Beero KontpoabHbie IlpakTnyeckune UUPpoOBLIE
' padoThI padoThI oOpasoBaTe/bHbIE
pecypcsbl

Parmonanpubie yncia. OObIKHOBCHHbIC 1
1 JECATHYHBIC APOOH, TIPOLICHTHI, OECKOHEUHBIE 1 0 0 https://resh.edu.ru/
HEePUOANIECKUE APOOH

OG6o06uieHIe, cUucTeMaTH3alHs 3HAHHUHN 32
2 Kypc anreOpbl U HaYaja MaTeMaTHYECKOTO 1 0 0 https://resh.edu.ru/
ananu3a 10 kiacca

ApudmMeTnUecKre oreparuu ¢
3 palroHaIBLHBIMU YUCIIAMH, TPEOOpa30BaHUs 1 0 0 https://resh.edu.ru/
YHCIIOBBIX BBIPAKEHHUI

[Ipumenenue apobeii u NPOLEHTOB IS
4 peleHNs MIPUKIIAAHBIX 3a7a4 M3 Pa3IHdHbIX 1 0 0 https://resh.edu.ru/
OTpacieil 3HaHUW U pealbHON KU3HU

[Ipumenenue apobeii u NPOLEHTOB IS
5 pELICHUS IPUKIIAIHBIX 33124 U3 Pa3THYHBIX 1 0 0 https://resh.edu.ru/
OTpacieil 3HaHUW U pealbHON KU3HU

6 JleicTBUATENBHBIE Yncia. PanmoHanbHbIe U 1 0 0 hitps://resh.edu.ru/
UppalrOHAIbHBIE YHCIIa

7 o ApI/I(I)MeTI/ILIeCKI/Ie oneparu ¢ 1 0 0 https://resh.edu.ru/
JCUCTBUTEIILHBIMH YHCIIAMH

[MpuOnKEHHBIC BBIYUCIICHHSI, TIPaBIIIA

8 OKpYTJIEHUS, TPUKHUJIKA U OL[EHKA pe3ysbTara 1 0 0 https://resh.edu.ru/
BBIYMCIICHUI

9 Toxkznectsa o TOXECTBEHHEIS 1 0 0 https://resh.edu.ru/
npeoOpazoBaHUs

10 VYpaBHEHHUE, KOPEHb YpaBHEHHS 1 0 0 https://resh.edu.ru/

11 HepaBeHCTBO, pellieHne HepaBEeHCTBA 1 0 0 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

12

Metoa MHTEpBaAIOB

https://resh.edu.ru/

13

14

Pemenue nenbix 1 JpoOHO-PAIMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

KonrponsHas pabora o Teme
"MHoecTBa palluOHAJIBHBIX U
JIEHCTBUTEIIHLHBIX UKcel. PalmnoHanbpHbIC
YpaBHEHUS U HEPABEHCTRB"

https://resh.edu.ru/

15

16

17

DyHKIUA, CTTOCOOBI 3a1aHus (DYHKITHH.
B3aumuo obpartnbie GyHKIMN

I'paduk Gyakmmu. O6IACTh ONIpeIeICHUS
Y MHOXXECTBO 3HaYeHUU QpyHkuuu. Hymm
¢bynkuuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA

UérHble 1 HeYETHDBIE (PYHKITHH

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

18

CrerneHs C EeNbIM [TOKa3aTesIeM.
CrangaprHas (hopMa 3aMucH ICHCTBUTEIHHOTO
qrcia

https://resh.edu.ru/

19

20

Hcnonws3oBanue moaxoasamieii opmbl
3aMUCH JICUCTBUTEIBHBIX YUCEI JJIS PEIICHUS
MPAaKTUYECKUX 3a/1a4 U IPE/ICTABICHUS
TaHHBIX

CrenenHast QyHKIUS C HATypalbHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaguk

https://resh.edu.ru/

https://resh.edu.ru/

21

22

23

Apudmernueckuit KOpeHb HaTYpaIbHON
CTEIIEHU

Apudmernueckuit KopeHb HaTYpaIbHON
CTEIIEHU

CaoiicTBa apuPpMETHIECKOTO KOPHS
HaTypaJIbHOU CTEIECHU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

24

25

CBoiicTBa apu(pMETHYECKOTO KOPHS
HaTypaJbHON CTENEHU

CgoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJbHOH cTeNeHU

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

26

27

JelicTBus ¢ apuMEeTHUIESCKUMHU KOPHSIMU
N—Ol CTEeNEeHU

JleiicTBusI ¢ apuMETHUECCKUMU KOPHSIMH
N—O0ii cTereHn

https://resh.edu.ru/

https://resh.edu.ru/

28

29

JleiicTBus ¢ apupMEeTHUESCKUMHU KOPHSIMU
N—Ol CTEeNEeHU

JleiicTBusI ¢ apu)METHUECKUMU KOPHSIMH
N—Oil cTereHu

https://resh.edu.ru/

https://resh.edu.ru/

30

31

32

JleiicTBus ¢ apuMETHUCCKUMHU KOPHAMU
N—OMU CTENEeHU

Pelrenre nppalioHanbHbIX YpaBHEHUN U
HEpPABEHCTB

Pemenue nppannoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

33

34

Pelienre nppalioHanbHbIX YpaBHEHUN U
HEpPABEHCTB

Pemenue nppannoHanbHbIX YpaBHEHUN U
HEPABEHCTB

https://resh.edu.ru/

https://resh.edu.ru/

35
36

Pemenne nppannoHalbHBIX ypaBHEHUN U
HEPaBEHCTB

CBoiicTBa U rpaduk KOpHs N-0if cTeneHn

https://resh.edu.ru/

https://resh.edu.ru/

37

CBoiicTBa U rpaduk KOpHS N-0if cTeneHn

https://resh.edu.ru/

38

KonrtponbHas pabora no teme
"ApupmeTrnueckuii KOpeHb N—OW CTEIEHH.
HppanmonaibHble ypaBHEHUs U HEpaBeHCTBA'"

39

40

CuHyc, KOCUHYC U TaHT€HC YHUCIIOBOTIO
apryMeHTa

CuHyC, KOCMHYC M TAHT€HC YUCIIOBOTO
aprymeHra

https://resh.edu.ru/

https://resh.edu.ru/

41

ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCJIOBOTO apryMeHTa

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

42

43

44

45

APpKCHHYC, apKKOCHHYC ¥ apKTaHTe€HC
YHCIIOBOTO apryMEHTa

TpuronomeTpuyeckas OKpy>XKHOCTb,
OTIpeJIeJICHUEe TPUTOHOMETPHUYECKUX (YHKIIUN
YHCIIOBOTO apryMEHTa

TpuronomeTpuyeckas OKpy>XKHOCTb,
OTIpeJIeICHUEe TPUTOHOMETPHUYECKUX (YHKIIUN
YHCIIOBOTO apryMEHTa

OCHOBHBIE TPUTOHOMETPHUIECCKUE
hopMyIibl

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

46

47

48

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmyIbl

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmyIbl

OCHOBHBIC TPUTOHOMETPUYCCKHUEC
hopMyIibI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

49

50

IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX
BBIPa)KCHU I

[TpeobOpazoBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUI

https://resh.edu.ru/

https://resh.edu.ru/

51

52

53

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPA)KCHUIN

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPA)KCHUIN

KonTponbnas padota no teme @opMyiibl
TPUTOHOMETPUHU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

54

55

PereHne TpUroHOMETpUYECKUX
YpaBHEHUI

Pemrenne TpuroHoMeTpu4ecKux
ypaBHEHUH

https://resh.edu.ru/

https://resh.edu.ru/

56

Pemenue TpuronomeTpudyeckux
YpaBHEHUU

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Pemenne TPUT'OHOMETPHUYCCKUX

57 . 1 https://resh.edu.ru/
ypaBHEHHA
58 Pemeﬁme TPHUTOHOMCETpHHCCKHX 1 https://resh.edu.ru/
ypaBHEHHIA
59 PelieHie TpHrOHOMETPHICCKHX 1 https://resh.edu.ru/
ypaBHEHHA
60 KonTponbHas pabota mo Teme 1
"Tpuronomerpuyeckue ypaBHeHUs"
ITocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHNs
61 [IOCIEN0BATEILHOCTEN. MOHOTOHHBIE 1 https://resh.edu.ru/
[1OCJIEI0BATEIHLHOCTH
Apudmerndeckas 1 reoMeTprUIecKas
62 nporpeccuu. Mcrnoap30BaHue IPOrPeECCUH ISt 1 https://resh.edu.ru/
pelieHusI peabHbIX 331a4 PUKIIATHOTO
XapakTepa
BeckoneuHo yObIBaroIasi reOMETpUIECKas
63 nporpeccusi. CyMMa OECKOHEUHO yOBIBAIOIICH 1 https://resh.edu.ru/
Te€OMETPHUECKON TPOTPECCUU
64 dopmyia CIIOKHBIX MPOIEHTOB 1 https://resh.edu.ru/
65 ®opmyra CIOXKHBIX TPOLIEHTOB 1 https://resh.edu.ru/
O0001enue, cucTeMaTH3allks 3HaHUH 3a
66 Kypc anreOpbl ¥ Hadajl MaTeMaTHYeCKOTO 1 https://resh.edu.ru/
a"ann3a 10 xiracca
67 HToroBast KOHTpOJIbHAS paboTa 1 https://resh.edu.ru/
68 MuoxecTso0, oneparui Hal 1 https://resh.edu.ru/
MHOXecTBaMu. [luarpammel Ditnepa—BeHHa
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
Ne undgposbie
w/n Tema ypoxa Beero o Koutpoubnbie . Hpakriieckne 5. parenpunie
padoThI padoThI pecypesI

1 CrerneHb ¢ pallMOHAIBHBIM ITOKa3aTeIeM 1 0 0 https://resh.edu.ru/

2 CBoiicTBa CTEIICHH 1 0 0 https://resh.edu.ru/

3 Ipeobpasosanne shipaxchnii, 1 0 0 https://resh.edu.ru/
COJIEp KALINX PALlMOHAIbHbIE CTEIEHU

4 Ipeobpasosanue BhipaxcHui, 1 0 0 https://resh.edu.ru/
COJIeprKaIlMX PALIMOHAIBHBIE CTEIIEHU

5 [peobpasoranne Boipaxcrnuil, 1 0 0 https://resh.edu.ru/
COJIEprKaIlMX PALIMOHAIbHBIE CTEIIEHU

6 HokasatesbHbIC ypaBHCHHS i 1 0 0 https://resh.edu.ru/
HEpaBEHCTBA

7 Hoxasarerbubie ypasHeHus 1 1 0 0 https://resh.edu.ru/
HEpaBEHCTBa

8 HoxasarerbHpie ypaBHeHUS o 1 0 0 https://resh.edu.ru/
HEpaBEHCTBA

9 HokasareibHpic ypasHeHHUs i 1 0 0 https://resh.edu.ru/
HEpaBEHCTBa

10 HoxasarerbHbie ypaHeHus H 1 0 0 https://resh.edu.ru/
HEpaBEHCTBa

11 [TokazatenpHas GyHKIMS, €€ CBOMCTBA U 1 0 0 https://resh.edu.ru/
rpaduk

KonrtponsHas padora no teme "CreneHb

1o | C DAlMOHATLHBIM MOKA3aTeNeM. 1 1 0
IToka3zarenbHas pyHkuus. [lokasarenbHble
ypaBHEHHUsI U HepaBeHCTBA"

13 Jlorapudm ymcia 1 0 0 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

14

15

JlecTUYHBIC U HATYpAJIbHBIC
Jorapupmbl

[IpeoOpazoBaHue BEIpaKEHUH,
COJIeP AKX JIOTapU(DMBI

https://resh.edu.ru/

https://resh.edu.ru/

16

17

[IpeobOpazoBaHue BhIpaXKEHUH,
COZIep KALIHX JIOTapU(MBI

[IpeoOpazoBaHue BEIpaKEHUH,
coJIep>KalluX Jorapudmol

https://resh.edu.ru/

https://resh.edu.ru/

18

19

20

[TpeoOpa3oBaHue BbIPAXKCHUH,
COZIepIKAIIHX JIOTapU(DMBI

Jlorapudmuueckre ypaBHEHHs U
HEpPaBCHCTBA

Jlorapudmudeckne ypaBHCHUS U
HEpPaBEHCTBA

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

21

22

Jlorapumuueckre ypaBHEHHS U
HEPaBEHCTBA

Jlorapudmuueckas pyHkuus, eé
CBOMCTBaA U rpadukK

https://resh.edu.ru/

https://resh.edu.ru/

23

24

25

Jlorapudpmuueckas pyHkuus, eé
CBOMCTBa U rpauK

KonrtponbHas pabora no Teme
"Jlorapupmuueckas
¢ynkuus.Jlorapudpmuyeckre ypaBHeHUs U
HepaBeHCTBa."

Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U IrpapuKu

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

26

27

Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TrpaduKu

Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapUKu

https://resh.edu.ru/

https://resh.edu.ru/

28

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

https://resh.edu.ru/
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[Ipumepsl TPUTOHOMETPHUUECKUX

29 1 0 0 https://resh.edu.ru/
HEPaBCHCTB

30 LIpHMEpbI TPHTOHOMETPHHECKHX 1 0 0 https://resh.edu.ru/
HEpPaBEHCTB

31 IpunepeI TPUroHOMETpHHECKHX 1 0 0 https://resh.edu.ru/
HEPaBCHCTB

32 HIpHMEpLI TPHIOHOMETPHHECKHX 1 0 0 https://resh.edu.ru/
HEpPaBEHCTB

KontponsHas paboTa mo Teme

"TpuroHomerprudeckne QyHKIUN U UX

33 1 1 0
rpaduku. Tpuronomerpuueckue
HepaBeHCTBa"

34 HenpepbiBHbie QyHKIIUH 1 0 0 https://resh.edu.ru/

35 MeTOZ HHTepBanoB A1 peitieHis 1 0 0 https://resh.edu.ru/
HCPaBCHCTB

36 MeTox HHTEpBATOB 113 pettieHis 1 0 0 https://resh.edu.ru/
HEpPaBEHCTB

37 [TpousBoxnas GpyHKINU 1 0 0 https://resh.edu.ru/

38 [TpousBoanas GpyHKINU 1 0 0 https://resh.edu.ru/

39 FeOMeTvaquKI/H/I ¥ (pU3HYecKUit CMBICT 1 0 0 https://resh.edu.ru/
IPOM3BOAHON

40 FeOMeTpVI/IquKI/H/I ¥ (pU3HYecKUit CMBICT 1 0 0 hitps://resh.edu.ru/
MPOM3BOHOM

41 [Tpou3BOAHBIC 3JIEMEHTAPHBIX (YHKIIMI 1 0 0 https://resh.edu.ru/

42 [Tpou3BOAHBIC 3JIEMEHTAPHBIX (YHKIIMI 1 0 0 https://resh.edu.ru/

43 HpomBOﬂHaﬂvcyMMH’ MPOHSBE/ICHIA, 1 0 0 https://resh.edu.ru/
YaCTHOTO (DYHKIUH

44 Hp OUBBOJIHA CYMMBI, IPOUSBEACHHA, 1 0 0 https://resh.edu.ru/
4acTHOTO QyHKIUI

45 [Tpou3BoaHAs CyMMBI, IPOU3BEACHUS, 1 0 0 https://resh.edu.ru/

4acTHOTO QyHKIUI



https://resh.edu.ru/
https://resh.edu.ru/
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46

[Ipumenenne npou3BOIHON K
WCCIIeIOBaHMIO ()YHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

https://resh.edu.ru/

47

[Ipumenenne npou3BOHON K
MCCIIeIOBaHMIO ()YHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

https://resh.edu.ru/

48

[Ipumenenne npou3BOIHON K
WCCIIeIOBaHMIO ()YHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

https://resh.edu.ru/

49

[IpuMeHeHne npou3BOJHOM K
WCCIIeIOBaHMIO ()YHKITMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

https://resh.edu.ru/

50

HaXO)KI[eHI/Ie HauOOIbIIEro U
HaAMMCHBIICTO 3HAYCHU q)yHKIII/II/I Ha
OTPE3KE

https://resh.edu.ru/

51

52

53

54

55

56

Haxoxneaue HauOoJIbLIErO U
HAMMEHBIIETO 3HAYCHUS (PYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HauMEHBIIETO 3HaUeHUsl (YHKIIUU Ha
OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HauMEHBIIETO 3HaUeHUsl (YHKIIUU Ha
OTpe3Ke

Haxoxnenne HauOOJIBIIErO U
HauMEHBIIETO 3HaUYeHUsl (YHKIIUU Ha
OTpEe3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIETO 3HaUYeHUsl (QYHKIIUU Ha
OTpEe3Ke

[Ipumenenne npou3BOIHOM JUIs
HaxO0’KJICHUSI HAMJTYYIIIET0 PEIICHUS B

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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MPUKIIAJHBIX 33/1a49ax, U OTPEICICHUS
CKOPOCTH TIpolLiecca, 3aaHHOr0 (hopMyon
WU TpaduKomM

KonTponbhas pabota no teme

57 " “n 1 1 0
IIpousBoaHas. [IpumeHeHne Npou3BOIHON

58 [epsoobpasnas. Tabmmia 1 0 0 https://resh.edu.ru/
epBOOOPaA3HBIX

59 [epsoobpasnas. Tabmmia 1 0 0 https://resh.edu.ru/
I1EpBOOOPA3HBIX

60 HHTerpvaH’ FEOMETPHICCKII H 1 0 0 https://resh.edu.ru/
(bu3nuecKuil CMbICT UHTETpaja

61 HHTemvaﬂ’ FEOMETPHICCKIH H 1 0 0 https://resh.edu.ru/
(bu3nuecKuil CMbICT UHTETpaja

62 HHTerpvaH’ FEOMCTPIHCCIHI 1 0 0 https://resh.edu.ru/
(bu3nvecKnuii CMBICT HHTErpasia

63 BI’HHCHeHuH € MHTErpana 1o opmyne 1 0 0 https://resh.edu.ru/
Herorona—JleitOanna

64 Brincsienne wirerpaa no opmyze 1 0 0 https://resh.edu.ru/
Herotona—Jleibnuiia

65 BBIqHCHerI ¢ MHTerpana no Gopmye 1 0 0 https://resh.edu.ru/
Herorona—JleiiOHuIa

66 BI’HHCHGHVH ¢ MHTErpaa no Gopmye 1 0 0 https://resh.edu.ru/
Herorona—JleiiOHuIa

67 Cucrembl TMHEHHBIX ypaBHEHHI 1 0 0 https://resh.edu.ru/

68 Cucrembl TMHEHHBIX ypaBHEHHN 1 0 0 https://resh.edu.ru/

69 Pemenme TPHKJIATHBIX 32181 © . 1 0 0 https://resh.edu.ru/
TTOMOIIBIO CUCTEMBI JINHEHHBIX YpaBHEHUI

70 Peexne VDHICTAZHBIX 33]1a% € . 1 0 0 https://resh.edu.ru/
MTOMOIIIBIO0 CUCTEMBI JIMHEHHBIX ypaBHEHUN

71 (CHCTEMEL 1 COBOKYIHOCTH LIETBIX, 1 0 0 https://resh.edu.ru/

palOHAJIBHBIX, UppallOHAJIBHBIX,



https://resh.edu.ru/
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72

MOKa3aTeIbHbIX, JOrapu(PMUUECKUX
YpPaBHEHUI U HEPABEHCTB

CucreMspl U COBOKYITHOCTH LIENbIX,
palMOHANbHBIX, UPPALMOHAIbHBIX,
MOKa3aTeIbHBIX, JOTapH(PMUIECKIX
YpaBHEHUU U HEPABEHCTB

https://resh.edu.ru/

73

74

CucreMpl 1 COBOKYITHOCTH LIENBIX,
paLMOHAIBHBIX, UPPALMOHAJIBHBIX,
NOKa3aTeIbHbIX, JIOrapu(PMUIECKUX
YPaBHEHUW U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIENbIX,
palMOHAIbHBIX, UPPALMOHAJIbHBIX,
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKIX
YPaBHEHUI U HEPABEHCTB

https://resh.edu.ru/

https://resh.edu.ru/

75

76

77

Hcnons3oBanue rpadukoB QyHKIUN
JUTSL PEIICHUST YPAaBHEHUH U CHCTEM

Hcnons3oBanue rpadukoB GyHKIUN
JUTSL PEIICHUST YPAaBHEHUH U CHCTEM

[IpuMeHeHne ypaBHEHUMN, CUCTEM U
HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3IngHbIX o0yacTei
HAyKU U PEaIbHOU KU3HU

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

78

KonrtponbHas pabora no Teme
"NuTerpan u ero npuMeneHus. Cucremsl
ypaBHeHuin"

79

80

HarypanbsHsle 1 1enble yncina B 3aa4ax
W3 peaIbHOMN KU3HU

HarypanbHble 1 1ienble yncina B 3aa4ax
W3 peaIbHOM KU3HU

https://resh.edu.ru/

https://resh.edu.ru/

81

HatypanbHble 1 1enble yrcia B 3aja4ax
U3 peaJIbHOM JKU3HU

https://resh.edu.ru/

82

HpI/I3HaKI/I JACIINMOCTHU LCIIBIX YHUCCII

https://resh.edu.ru/
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83

HpI/I3HaKI/I JCIINMMOCTH LCIIBIX YHUCECI

https://resh.edu.ru/

84

HpI/I3HaKI/I JCIINMMOCTH LECIIBIX YHUCECII

https://resh.edu.ru/

85

86

[ToBTOpeHME, 0000MIIEHNE,
cUCTEeMaTU3alusl 3HAaHUM. Y paBHEHU

[ToBTOpenue, 06001eHNE,
cucTeMaTu3alus 3HaHUi. Y paBHEHUS

https://resh.edu.ru/

https://resh.edu.ru/

87

88

89

[ToBTOpeHME, 0000MIIEHNE,
cUCTEeMaTU3alus 3HAHUM. Y paBHEHUS

[ToBTOpeHue, 0600MIIEHNE,
cUCTEeMaTu3alus 3HaHUM. Y paBHEHU

[ToBTOpeHme, 06001IEHNE,
CUCTEMaTH3aIUs 3HAHUK. Y paBHCHHS

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

90

91

[ToBTOpeHME, 0000IIECHNE,
cUcTeMaTu3alus 3HaHUM. Y paBHEHU

[ToBTOpeHme, 06001IEeHNE,
cucTeMaTtu3aus 3HaHui. HepaBeHcTBa

https://resh.edu.ru/

https://resh.edu.ru/

92

93

94

[ToBTOpeHuEe, 0000MIIEHNE,
cucrtemaTtusanus 3Hanuil. HepaBeHcTna

[ToBTOpenue, o6o0IEHNE,
cucteMaTtu3anus 3HaHuil. HepaBenctsa

[ToBTOpenue, o6o0IEHNE,
cucteMaTtu3anus 3HaHuil. HepaBeHcrsa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

95

[ToBTOpenue, 06001IeHNE,
cucremaTusaius 3Hanuii. CHCTEMBI
ypaBHEHUH

https://resh.edu.ru/

96

[ToBTOpenue, 06061IeHNE,
cucreMatu3anus 3Haguil. CUCTEMEI
ypaBHEHUH

https://resh.edu.ru/

97

98

[ToBTOpeHue, 060061IeHNE,
cucremaTtusanus 3HaHuil. DyHKkuumn
[ToBTOpenue, o600mEHNE,
cucremaTusanus 3HaHui. OyHKIUU

https://resh.edu.ru/

https://resh.edu.ru/
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99 Hrorosas koHTposIbHAs paboTa 1
100 Hrorosas koHTposbHas paboTa 1
O0001enue, cucTeMaTH3aIus 3HaHUH
101 3a kypc anreOpbl U Ha4al MaTeMaTH4eCKOro 1 https://resh.edu.ru/
ananuza 10-11 kmaccos
O0001enue, cucTeMaTH3alus 3HaHUH
102  3a kypc anreOphl M HaYa]I MaTEeMaTHYeCKOro 1 https://resh.edu.ru/
ananuza 10-11 kmaccoB
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/

YYEBHO-METOANUYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

* Marematuka. AnreOpa U Havyajla MaTeMaTHYecKoro ananusa, 10 kimace/ Mep3msak A.l'.,
Homuposckuii [I.A., Ilononckuii B.b., SAxkup M.C.; nox penakuueit [lononsckoro B.E.,
OO011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO M3narenbckuii ienTp «BEHTAHA-I'PADy;
AxuunonepHoe obmectBo «M3narenscTBo «IIpocBemenue»

* Maremaruka. AnreOpa 1 Hadajia MaTeMaTHYECKOro aHanu3a, 11 kimace/ Mep3msak AT,
Homuposckuii JI.A., Ilononckuii B.b., SAxkup M.C.; nox penakuueit [lononsckoro B.E.,
OO011ecTBO ¢ OrpaHMYeHHON OTBeTCTBEHHOCTHIO M3narenbckuii ienTp «BEHTAHA-I'PADy;
AxuunonepHoe obmectBo «M3narensctBo «IIpocBemmenue»

METOAUYECKHUE MATEPUAJIBI IJISA YUUTEJIA

Mertonudeckoe mocodue Kk yaeOHnKy. Marematuka. AnreOpa U Hauaiaa MaTeMaTHIeCKOTO
anaimm3za. 10-11 kmacc. Mepansak A.l'., Homuposckuii JI.A., [lonouckuit B.b., SAxup M.C.
Mepsnsik A.I'., [lononckuit B.b., Pabunosuy E.M., Sxup M.C.COopHUK 3a/1a4 1 KOHTPOJIbHBIX
pabot mo anrebpe u Havanam ananuza 1 10 knacca

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
POII

https://foxford.ru/wiki/matematika

https://math-ege.sdamgia.ru/



MHWHHUCTEPCTBO ITPOCBEIEHUSA POCCUMCKOM ®EJEPAIIIN
MuHHCTEpPCTBO 00PA30BaAHMS, HAYKH U MOJIOJAEKHON MOJUTHUKH
Kpacnongapckoro kpas
Ynpagsienue o0pazoBaHueM aAMUHUCTPALUM MYHHIMIIAJIbHOTO 00Pa30BaHNS
Eiickuii paiioH

MBOY auneit Ne4 um.IIpodeccopa E.A.Korenko r.Eiicka MO Eiicknii

paiioH

JInneii Ne4
PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
METOANYECKUM 3amMecTUTEIb Jupektop

oObeuHEHUEM yunuTene nupekropa no ¥YBP
MateMaTuku jauies Ned

- Mocuna H.B,
Trauyk JLA, [Ipuka3z Ne226-O/] ot
«28» aBrycra 2023T.

Barosa T.B [Tporokoi Nel ot «28»

[TpoTtokom Nel ot «28» aprycra 2023r.

aBrycra 2023r.

PABOYASI TIPOTPAMMA
(ID 1258879)

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

115t ooygaromumxest 10-11 kmaccoB

r.Eiick 2023



INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHoro kypca «l eomerpus» 6a30Boro ypoBHs ajs ooydatomuxcs 10 —
11 xmaccoB pa3paboraHa Ha ocHoBe @DenepansbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa CpeIHero olmero oOpa3oBaHUs, C y4ETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBaHUIA,
NPEIBSBISIEMBIX K MaTEeMaTHYECKOMY OOpa3OBaHHIO, W TPAJAULUN POCCUHCKOrOo 00pa3oBaHUSI.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynuBaeT OBJIAJACHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSIMU,
COCTABJIIIONIMMH OCHOBY [UISS CaMOpa3BUTHS M HENPEPHIBHOIO 00pa30BaHUs, IEIOCTHOCTD
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O 1 MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH OGy‘-IaIOH_[I/IXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4yeOHOro Kypca TEOMETpPUM Ha YpPOBHE cpenHero oOmiero oOpa3oBaHHs
00ycJIOBJI€Ha NPAKTUYECKOH 3HAYMMOCTBIO METAalpeJIMETHBIX W IPEIMETHBIX pPEe3yJIbTaTOB
0o0y4eHHUs TeOMETpUU B HANpaBICHUH JUYHOCTHOI'O PA3BUTHUS OOydaromuxcs, (GOpMUPOBAHUS
(GYHKLIMOHAIBHONH MaTeMaTHUYeCKOW TIPaMOTHOCTH, H3YYEHHUsS JPYrMX Y4YeOHBIX JUCLMILUIMH.
PasButne y oOywaromuxcs MNpaBUIbHBIX IPEJACTABIEHUNH O CYHIHOCTH U TNPOUCXOKICHUU
reOMEeTPUUECKUX a0CTpakUuii, COOTHOLIEHUN PEaIbHOI0 M HJICAIBHOI0, XapakTepe OTpaKeHHs
MaTE€MaTU4YeCKOW HAyKOM SBJIICHMM M MPOLECCOB PEaIbHOTO MHPA, MECTE N'€OMETPUU B CHUCTEME
HaYK ¥ POJIM MaTeMaTHYECKOro MOJICIMPOBaHMsI B HAYYHOM IIO3HAHUM U B IIPAKTHUKE CIIOCOOCTBYET
(GOpMHUPOBAHMIO HAYyYHOTO MHPOBO33PEHMSI YyYaIIMXCS, a TaKXKe KaueCcTB MBILIUICHHUS,
HEOOXOUMBIX JUIsl QAN TallMi B COBPEMEHHOM OOILIEeCTBE.

['eomerpus sBisieTcss OJHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CpPEAHErO OOIIero
o0pa3oBaHus, TaK Kak OOECHeuyMBaeT BO3MOXKHOCTb M3YYEHHUS KaK JUCIUIUIMH €CTECTBEHHO-
Hay4HOM HaIlPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MblIIICHHE, (OPMHUPYEMOE TIPU U3YUYEHUH OOYUYaIOIIMMUCS MOHATHHHBIX OCHOB
F€OMETPHUH U MTOCTPOCHHUHU IIETIOYKHU JIOTUYECKUX YTBEP)KIEHUHN B XOJ€ PEUICHUS] TEOMETPUUECKUX
3a/la4, YMEHHUE BBIIBUraTh M OIPOBEpPraTb TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IIPH
pELIeHNH 3a]1a4 €CTECTBEHHO-HAyYHOTr'0 1IMKJIA, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHHe OpUeHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX OOJIACTSIX
NeSTeNIbHOCTH 4enoBeka. OpHeHTalys 4eIoBeKa BO BPEMEHHM U NMPOCTPAHCTBE — HEOOXOANMOE
YCIIOBHE €T0 COLUAIBHOrO OBITHS, (hopMa OTPaKEHUsI OKPY)KAIOLIET0 MUpA, YCIOBHE YCHEUTHOTO
MO3HAHUS U aKTUBHOT'O IPeoOpa3oBaHus 1eHCTBUTENBHOCTH. OniepupoBaHe IPOCTPAHCTBEHHBIMU
o0OpazamMu O0ObEIUHSET pa3Hble BUABI YUeOHOH M TPYIOBOM JEATENbHOCTH, SBISETCS OJHUM U3
pohecCHOHANBbHO BaKHBIX KaueCTB, IOATOMY aKTyajibHa 3aJa4a GOpMUPOBAHUS Y O0yUAIOLINXCS
IPOCTPAHCTBEHHOI'O MBIIUICHUSI KaK Pa3HOBHUIHOCTH OOpPa3HOTO MBIIUIEHHS — CYLIECTBEHHOTO
KOMIIOHEHTa B MIOJIFOTOBKE K MPAKTUYECKOMN JAESITeIbHOCTH IO MHOTUM HampaBiIeHUSIM.

Llens ocBOEHUsI MporpaMMel yueOHOro Kypca «l'eomerpus» Ha 6a30BOM ypOBHE OOYUYEHHUS —
001eo0pa3oBaTeIbHOE H  OOIIEKYJIBTYPHOE pa3BUTHE OOYydYaAIOIMUXCA Yepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETEHUS] U MCIIOJIb30BAHHUS CHUCTEMAaTHMYECKHUX T'€OMETPUYECKHX 3HAaHUU U
neicTBui, cieun(UYHBIX T€OMETPUH, BOZMOXKHOCTH YCIEIIHOTO MPOAOKEHHUs 00pa3oBaHus IO
CIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJAHBIM HCIOJIb30BAHUEM I€OMETPHUH.

[IporpamMma no reoMeTpuu Ha 6a30BOM ypOBHE IpeJHa3HayeHa JUIsl 00yJarommxcs cpeaHeit
IIKOJIbI, HE WCHBITHIBABIIMX 3HAYUTENbHBIX 3aTPYAHEHUH Ha YpPOBHE OCHOBHOTO OOIIEro
obpaszoBanusi. Takum oOpa3om, oOydaromnuecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOMTH O0OIIHe
MaTeMaTHYECKUEe YMEHHUS, CBSI3aHHBIC CO CIIEU(PHKON T€OMETPUH U HEOOXOUMBbIE Ui )KU3HH B
COBpeMEHHOM obOmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb H3YYHUTh T'€OMETpHUI0 Oojiee
riyOOKO, €ciau B JaJdbHEWIIeM BO3HHKHET HEOOXOIUMOCTh B TE€OMETPHUECKHMX 3HAHHIX B
npoeCCHOHATIBHOM 1EATEIbHOCTH.



JlocTikeHre Lenu OCBOSHHs NMPOrpaMMbl OOECIIEYMBAETCS PELICHHEM COOTBETCTBYIOLIMX
3amad. [IppopuTeTHRIMH 3a7a4aMu OCBOCHHUsI Kypca «I'eomerpun» Ha 6a3oBoM ypoBHEe B 10—11
KJ1accax SIBJISIFOTCS:

e (dopMupoOBaHUE MPEICTABICHUS O T€OMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbl U OCO3HAHUE
e€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e (dopMuUpOBaHUE MPEACTABICHUS O MHOTOIPAHHUKAX U TellaX BpallleHUs KaK O BaKHEUIIUX
MaTeMaTHYECKUX MOJIETISX, MTO3BOJISIIOIINX OMUCHIBATh U U3Y4aTh pa3HbIC SBJICHUS OKPY)KAIOIIETO
MUDA;

e (¢dopMupOBaHHE YMEHHS pACIIO3HABATh HA YEPTEkKaxX, MOJAENSAX U B PEAIbHOM MHUDE
MHOTOTPaHHUKH U Tejla BpalleHHUS,;

e OBJIQJCHME METOJAaMU  pEUIeHMs] 3a7ad Ha IIOCTPOEHUS Ha  H300paKeHUsIX
IPOCTPAHCTBEHHBIX (pUryp;

e (dopMUpOBaHNE YMEHHUSI ONIEPUPOBATH OCHOBHBIMU MOHSATUSMU O MHOTOTPAaHHUKAX M TellaxX
BpAIllEHUs] U UX OCHOBHBIMH CBOWCTBAMU;

® OBJAJCHHE AITOPUTMAaMHU PEHICHHS OCHOBHBIX THIIOB 3a7ad; (OPMHUPOBAHHWE YMEHUS
IIPOBOAMTD HECJIOKHBIE 10Ka3aTEIbHbIE PACCYKICHUS B XOJI€ PEIICHUS CTEPEOMETPUUECKHUX 3a]1a4
U 3aJ1a4 C MPAKTUYECKUM COJIEP>KaHUEM;

® pa3BUTHE  MHTEJUIEKTYIbHBIX U  TBOPYECKHUX  CIIOCOOHOCTEM  oOydarommxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHM, KPUTUYHOCTH MBIIIIJICHUS;

e (QopmupoBanue (YHKIMOHAIBHOW T'PAMOTHOCTH, PEJIEBAaHTHOH T€OMETPHH: yMEHHE
pacrno3HaBaTh IPOSIBICHUSI TEOMETPUUECKHUX MOHITHI, 0ObEKTOB U 3aKOHOMEPHOCTEN B pealbHbIX
YKU3HEHHBIX CUTYaIUSIX U MPU U3YUYEHUU JAPYTUX yU4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEM
U 3aKOHOMEpHOcTeH, (popMynHpoBaTh UX Ha S3bIKE T€OMETPUU M CO3JaBaTb I'€OMETPUUYECKHE
MOJIENIM, TPHUMEHATh OCBOEHHBIH TIE€OMETpPUYECKUH ammapar Jajis peleHus paKkTUKO-
OpPUEHTUPOBAHHBIX 3aj]a4, MHTEPIIPETUPOBATH U OLIEHUBAThH MOJIyYEHHBIE PE3YIbTATHI.

OTnuuuTeNnbHOM 0COOEHHOCTBIO MPOrpaMMBbI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPHH B
Hayaje ero M3y4eHus 3a/ay, pellaeMblX Ha YPOBHE MHTYHMTHBHOIO MO3HAHUS, U ONpPEAETIEHHBIM
o0pa3oM opraHM3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUYECKOTO H
NPOCTPAHCTBEHHOTO  MBIIUICHUS, CTUMYJIHPYET MPOTEKaHHE WHTYUTHBHBIX IPOIECCOB,
MOTHUBHUPYET K JalbHEHIIEMY U3yYEHUIO MTpeIMETa.

[Ipenmourenue oTAA€TCd HArIAAHO-KOHCTPYKTUBHOMY METOAYy OOYYeHHs, TO €cCTh
TEOPETUYECKHE 3HAHUS HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO-IIPAKTHYECKON
NesTeNIbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MPEICTABICHUN Yy yUallluXcsl B Kypce CTEpEOMETPUH
IOPOBOJIUTCS 3a CU€T pEeLIeHUs 3aJad Ha CO3/IaHUE IPOCTPAHCTBEHHBIX 00pa3oB M 33734 Ha
OIepUpPOBaHUE TMPOCTPAHCTBEHHbIMU oOOpazamu. Co3gaHue oOpas3a MPOBOAMTCA C OMOPOW Ha
HarJsIIHOCTh, @ ONEPUPOBAaHUE 00Pa30M — B YCIOBUSX OTBJICUCHHUS OT HAIJITHOCTH, MBICJIEHHOTO
M3MEHEHHS €ro UCXOJHOTO COepKaHUsI.

OcHoBHbIE  conepkaTenbHble JuHUM  Kypca «l'eomerpum» B 10-11  knaccax:
«MHororpanHukmn», «lIpsMble U MIOCKOCTH B MpocTpaHCcTBe», «Tena BpamieHus», «BekTopsl u
KOOPJMHATHI B MPOCTpaHCTBE». POPMHUPOBAHUE JIOTHYECKUX YMEHUH pacrpenessieTcss He TOIbKO
10 COJIEPKATEIHHBIM JIMHHUSAM, HO U 110 TO1aM 00y4YEeHHS Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusI.

Coneprxanune 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJIbTaTaM OCBOECHUS paboueit
IIPOrpaMMBbl, pacrpeAeNEéHHbIM M0 rojaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI
OBJI/ICHUE TE€OMETPUYECKHMHU TOHATHSAMHM M HaBBIKAMH OCYIIECTBIISIOCH IMOCIEI0BATENbHO U
HOCTYIATENBHO, C COOJIIOICHHEM MPUHIIUIIA IIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIINChH
B OOIIYyI0 CUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYYaIOIMIMXCS, PACIIUPss U yriayomsis e€,
00pa3yst MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha uzydenne reomerpuun otBoauTtcs 2 vaca B Henento B 10 kimacce u 1 vac B Hegemo B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TIOHATHUS CTepEOMETpUH. Touka, mpsiMasi, TIIOCKOCTh, MPOCTPaHCcTBO. [loHsATHE 00
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoOe pacnosiokeHHe MNpAMBIX B MPOCTPAHCTBE: IEPECEKAOIIMECS, MapajulelIbHbIE U
cKpeumuBawmuecss npsMble. [lapamienbHOCTh MNPSAMBIX M IUIOCKOCTEHW B IPOCTPAHCTBE:
MapajuiesibHbIE IPSAMBIE B IPOCTPAHCTBE; NAPALICIIBHOCTh TPEX MPAMBIX; MAPATIIETBHOCTD MPIMOM
U TUIOCKOCTU. YTJIbl C COHANPABICHHBIMUA CTOPOHAMU; YroJl MEXAY IPSIMbIMU B MPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJIeIbHbIE NIOCKOCTH; CBOMCTBA MAPAJIIEIBHBIX MIOCKOCTEM.
[Tpocreiimue npocTpaHCTBEHHBbIE (UTyphl Ha IJIOCKOCTH: TETpadap, KyO, Mapajuielernumnesn,
MIOCTPOEHUE CEYEHHUI.

[lepneHAUKyYISIPHOCTh NPSAMOW M IUIOCKOCTU: NEPIEHAUKYJSPHbIE IPSIMbIE B IPOCTPAHCTBE,
NpsAMbBIE MAPAJJICIbHBIE U TMEPNEHAUKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPICHAUKYISIPHOCTH
MPsIMOM U MJIOCKOCTH, TEOPEMA O MPSAMOM MEPHEHAUKYIISIPHON MIIOCKOCTU. YTIIBI B IPOCTPAHCTBE:!
YIOJd MEXIY NPAMON M IUIOCKOCTBIO; JBYIPAHHBIM yroJI, JMHEHHBIM Yroj JBYIPAHHOIO YIJIA.
[lepneHauKysip U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSTHUE OT MPSIMOU 10
MJIOCKOCTH, TPOEKIUs (PUTYphl Ha IJIOCKOCTh. [leprneHauKyIsipHOCTh TIJIOCKOCTEH: MpU3HAK
MEPIECHINKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX NepneHauKyIspax.

MHoOrorpaHHuKHu

IToHsITHE MHOTOTPaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHUKA, BBITYKJIBIE U HEBBIIYKJIIbIE
MHOTOTPAaHHUKH; pa3BEpTKa MHOrorpaHHuka. [Ipusma: N-yronpHas npusma; TpaHd U OCHOBAHHUS
OpU3MBL, TpsiMass M HAKJIOHHAas TMPU3MbI; OOKOBas ¥ TOJHAs TOBEPXHOCTh TPHU3MEI.
[Tapannenenunen, NpsAMOYroJIbHBIM MHapajuiesienunes U ero cpoiictBa. [lupammupa: N-yronpHas
nupaMuja, TPaHM W OCHOBAaHWE NHPaMUJbI; OOKOBask M TIOJIHAS TOBEPXHOCTh MUPAMUIBI;
npaBuWbHAs W YyceY€HHAs MHUpaMuaa. OJEMEHThl MPU3Mbl W nHpaMufbl. [IpaBuibHbBIE
MHOTOIPAHHUKHU: TOHSTHE NPABUIBHOTO MHOTOIPAHHMKA; MPAaBWIIbHAS NpHU3Ma U MpaBHIIbHAs
nMpamMua; MpaBWiIbHAs TPEYTrojbHas MUPAMUIA U IPaBUIBHBIN TeTpadip; kyO. I[IpencraBnenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, J0AeKadAp U ukocasap. CedeHus Npu3Mbl U MUPAMHU/IBI.

CuMMeTpusi B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOM, TIJIOCKOCTH.
DJIEMEHThl CHAMMETPHUH B TUpamMuaax, napauienenuneaax, NpaBuibHbIX MHOTOTPAHHUKAX.

Brruncienre 371€MEHTOB MHOTOTPAaHHHMKOB: p&0pa, nuaroHaiu, yribel. [lnomans GOKOBOM
MOBEPXHOCTH U TIOJTHOU MOBEPXHOCTH MPSIMON TIPU3MBI, TUIOIIA[b OCHOBAaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTH MPaBUIIBLHOM
MUPAMHUJIBL, TEeOpeMa O TUIoIIaIu yeceuéHHo mupamuabl. [loHsTie 06 00véme. OOBEM MUpaMuIbI,
MIPU3MBI.

[Tonobupie Tema B mpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOMIAIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus

[{wimHapuyeckass MOBEPXHOCTb, O0Opa3yiouie MNUIMHIPUYECKOH MOBEPXHOCTH, OCh
LWIMHAPUYECKOH moBepxHocTH. Lnnuuap: ocHoBaHMA U OOKOBas MOBEPXHOCTb, OOpasyrouias u
0Cb; TUIOIAAb OOKOBOM U MOHOM MOBEPXHOCTH.



Konnueckasi MOBEpXHOCTb, OOpa3yloIlMe KOHUYECKONW TOBEPXHOCTH, OCh U BepIIMHA
KOHUYeckoi moBepxHocTu. KoHyc: ocHOBaHMe U BepiInHa, 00pa3yrolas U 0Ch; MI0Ia b O0KOBOMH
U TIOJIHOM IMOBEPXHOCTU. YCEUEHHBIH KOHYC: 0Opa3ylolle M BBICOTA; OCHOBaHHUA U OOKOBas
MOBEPXHOCTb.

Chepa um map: weHTp, paauyc, IuUameTp; IUIOMAAb IOBEpXHOCTH cdepsl. BzaumHoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIab chepol.

N3o00pakeHue e BpalieHus: Ha IIocKocTu. Pa3BEépTka LUIMHIpA U KOHYCA.

Kom0OuHanuu ten BpailieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO cdephl;
cdepa, BMcaHHast B MHOTOTPAaHHUK, WM TEJIO BPAILICHUSL.

[Tonsitue 06 00bEMe. OCHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 00 00BEME MPSAMOYTOTBHOTO
napaienenunena u cieactsus us He€. O0béM mmmHapa, konyca. O6bEM 1mapa u miomaab chepsl.

[Tonobubie Tenma B mnpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOMIAIIMU MOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenus nunuHApa (MapajiebHO U NEPICHIUKYISIPHO OCH), CeUeHHUsl KOHYyca (MapajijieibHOe
OCHOBAHUIO U IPOXOJIIEE Yepe3 BEPILNHY), CEUCHHUS LI1apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B npoctpaHcTBe. Cl0KE€HUE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uMclo. PasnokeHue BekTopa 1o TpEM HEKOMIUIaHApHBIM BekTopam. I[lpaBuio
napajuienenunena. Pemenre 3anay, CBA3aHHbIX ¢ IPUMEHEHUEM MPABUJI IEHCTBUN C BEKTOpaMHU.
[TpstmoyronbHas cuctemMa KoopAuHAT B pocTpancTBe. Koopaunate! Bekropa. [Ipocreiinme 3agaun
B KOOpJMHATaX. Yo Mexy Bekropamu. CKalsipHOE IPOU3BeIeHNE BEKTOPOB. Briunciienue yrios
MEXIYy TNPSAMBIMH M  IUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIH METOJ TMpU  PElICHUU
F€OMETPUUECKUX 3aj1au.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOEGHMSI MpOrpaMMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yITCS:

I'paxknanckoe BocnuTaHue:

c(OPMUPOBAHHOCTBIO  TPAKIAHCKOM MO3MIMKM  OOydarolerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUHCKOrO OOIIECTBa, MPEACTABICHUEM O MATEMAaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TPakIaHCKOTO o0OIIecTBa
(BBIOOpBI, OMpPOCHI W Tp.), YMEHHEM B3aUMOJAEWCTBOBAaTh C COLMATIbHBIMU HMHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

I[laTpuoTHyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTBHIO POCCUIMCKON TPaKIAHCKON MIACHTHUYHOCTH, YBAKCHHs K MPOILIOMY H
HaCTOHH_[eMy pOCCHﬁCKOﬁ MaT€MaTuKHu, ICHHOCTHBIM OTHOIICHHUEM K AOCTUKCHUAM pOCCI/II\/'ICKI/IX
MaTE€MaTUKOB M POCCUUCKOM MaTeMaTH4E€CKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTHKEHHHA B
JIpYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHWEM  JYXOBHBIX  IIEHHOCTEM  POCCHICKOTO  Hapoaa; chHOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUYECKOrO IMOBEJIEHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTMDKCHUH HAyKH M JIESITEIIbHOCTHIO YYEHOTO; OCO3HAHWEM JIMYHOTO BKJIaJa B TIOCTPOCHHUE
YCTOHYHBOTO OYyIyIIETroO.

JcTeTnYEeCKOEe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKJIIOYasi SCTETUKY MAaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1au, PEHICHUHN, PACCYKICHUM;, BOCIIPUUMYUBOCTHI0O K MATEMAaTHYCCKUM acIeKTam
pa3.HI/I‘-IHBIX BHUIOB I/ICKYCCTBa.

duznyeckoe BOCIUTAHHE:



c(OpPMHPOBAHHOCTHIO YMEHUS PUMEHATh MaTeMaTHYeCKHe 3HaHUS B UHTEpecax 3J0pPOBOTO U
6e3omacHoro oopasa »KM3HH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/10pOBBIO (3J0POBOE ITUTAHUE,
cOaaHCUPOBAaHHBI pPEXHUM 3aHATHUH W OTIbIXa, peryasipHas (usnueckas aKTHBHOCTH);
(U3UYECKOro COBEPIICHCTBOBAHNUS, P 3aHATUAX CIOPTUBHO-03/I0POBUTEIILHON JE€SITEIbHOCTHIO.

TpyaoBoe BocnnuTaHue:

TFOTOBHOCTBIO K TPY/y, OCO3HaHUEM LIEHHOCTH TPYJOII00US; HHTEPECOM K pa3IMuHbIM chepam
npoeCCUOHATILHON JEeSITeIbHOCTH, CBSI3aHHBIM C MaTEMaTHKOW M €€ NPUIOKEHUSMH, yMEHHEM
COBepILaTh OCO3HAHHBIN BBIOOP Oyaymiel nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE
IUIaHBI; TOTOBHOCTBIO U CIOCOOHOCTBIO K MATEMAaTHUECKOMY 00pa30BaHUIO U caMOOOPa30BAHUIO Ha
IIPOTSKCHUM BCEH JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacCTHIO B PEIICHUU NMPAKTUYECKUX 3a]a4
MaTE€MaTU4YeCKON HaIlPpaBIECHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO IKOJIOTUYECKOW KYNbTYpbl, I[OHUMAHUEM BIUSHUS COLMAIbHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSIHME IPUPOAHONM M COLMAIBHOW CpEeIbl, OCO3HAHUEM
r7100aTbHOTO XapaKTepa IKOJIOTHIECKUX MPo0IeM; OpUeHTAIMeH Ha TPUMEHEHHE MaTeMaTHIECKUX
3HAHUM JUI peleHus 3a1a4 B 00JIaCTH OKpY Karollel cpeibl, JIaHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MOXKHBIX IIOCJICCTBUN JUUIs1 OKPYKAIOIIEN CPEIbI.

IleHHOCTH HAYYHOI'O MO3HAHMA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl W OOIIECTBEHHOM NPAaKTUKH, IIOHUMAHHEM MaTeMaTH4ecKOoll Hayku Kak chepbl
YEJI0BEYECKOU JIEATEIbHOCTH, JTAllOB €€ PAa3sBUTHS U 3HAYMMOCTU JUIsl Pa3BUTHUS LMBHIM3ALNMY;
OBJIAJICHUEM SI3bIKOM MATEMAaTUKU U MaTEMaTHYECKON KyJIbTYPOH KaK CpPEICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISATH IIPOEKTHYIO U UCCIEA0BATENIBCKYIO JEATEIbHOCTh UHANBUAYAIbHO U
B I'PYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOCHMS MPOrpaMMbl ydeOHOro mpeamera «MaremaTuka
XapaKTEepU3YIOTCS ~ OBJIAJICHHEM  YHUBEPCAIBHBIMH  HO3HABAMENbHbIMU  OelCmEUsMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCANbHbIMU — Pe2yNAmUEHbIMU
oeticmeusMuU.

1) Vuusepcanvhvie nosnasamenwvhsle Oeiicmeus, obecneuusarom @Gopmuposanue 06A3068bIX
KOCHUMUBHBIX NPOYecco8 00yuarowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYICarouje2o Mupa;
NpUMeHeHUe 102UYEeCKUX, UCCTe008AMeNbCKUX Onepayull, yMeHull pabomams ¢ uH@opmayuetl).

Ba3oBble jiornyeckue AeicTBUA:

® BBIBIATH M XapaKTEpU30BATh CYIIECTBEHHbIE NPU3HAKM MaTEeMaTH4YECKUX OOBEKTOB,
MOHATHU, OTHOIIEHUI MY HOHATUAMHE; (OPMYIUPOBATH ONIPEIEICHUS OHATHIH; YyCTaHABIMBATh
CYIIECTBEHHBIN NMPHU3HAK KJIACCH(HUKAIMK, OCHOBAHUS Ui 0OOOIICHUS W CPaBHEHHUS, KPUTEPUHU
IPOBOJIUMOI0 aHAJIN3a,;

® BOCIpPUHUMATH, (QOPMYIUPOBATH W MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAHTEIbHBIC U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIBJIATH MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U NPOTHUBOpEUMs B (akTax,
JTAHHBIX, HAOJIFOICHUSX U YTBEPIKICHHSIX; ITPeTaraTh KpUTEPUH 15 BEISIBICHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEUHUIL;

e JenaTh BBIBOJBI C HCIOJNB30BAaHWEM 3aKOHOB JIOTHMKHM, ACAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUECHHI M0 aHAJIOTHH;

® TPOBOAUTH CAMOCTOATENBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUHN (IIPSIMBIE U OT
IOPOTHBHOTO), BBICTPAaWBaTh apPryMEHTAIMIO, NPUBOAUTH MPHUMEPHl M  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHHS U BHIBOIBI;



e BBIOMpATH CHIOCOO0 perIeHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATh HaNOOJIEE MOIXOAAIINI ¢ YIETOM CaMOCTOSATENLHO BBIICICHHBIX KPUTEPHEB).

Ba3zoBble ncciegoBaTe/bcKue IeiicTBUS:

® HCIIOJIB30BAaTh BOIPOCH KaK MCCIIEIOBATEILCKII HHCTPYMEHT IO3HaHUs; (opMynnpoBarh
BOIIPOCHI, (UKCHPYIOIINE IPOTHBOpEYHE, NpoOJIeMy, YCTAaHABIMBATh MCKOMOE M JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

® IPOBOJWTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIA  OKCIIEPUMEHT, HCCICAOBaHHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBICHUS, NPOLECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCAMH;

e camoCTOsTeNbHO (hopMynHpoBaTh 000OIIEHHS M BBIBOJBI IO PE3yJabTaTaM MPOBEAEHHOTO
HaOJIOICHNS, CCIIEA0BaHMS, OLIEHUBATh JOCTOBEPHOCTD IMOJYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB H
000011IEHHI;

® IIPOTHO3HMPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIABUTATH MPEIIIOIOKEHHS O
€ro Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

® BBIIBIATH AeDUIMTH HHOOPMALIUH, JaHHBIX, HCOOXOJUMBIX Ul OTBETA HA BOMPOC M IS
peLIeHus 3a/1a4u;

e BbIOMpaTh HMH(POPMALMIO W3 HMCTOYHMKOB DPA3IUYHBIX THUIOB, aHAIW3HPOBATH,
CHCTEeMaTH3MpPOBaTh M HWHTEPIPETHPOBAaTh WHGPOPMAIMIO PA3JIMYHBIX BHIOB U  (opm
NPECTaBIICHHUS;

® CTPYKTYpHPOBATh HHPOPMAIIHIO, TPEJCTABISATH €€ B Pa3INYHBIX (POPMaX, HILTIOCTPHPOBATD
rpauyecKu;

® OICHMBATHh HAAEKHOCTH HMHPOPMAIMM TIO CAMOCTOSITENILHO  C(HOPMYITHPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhnvie KOMMYHUKamugHble Oelicmeus, 06ecneyusarom coopmMuposaHHOCmb
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.

Oo0menne:

® BOCHPUHUMATH M (HOPMYIHPOBATH CYXKIEHHS B COOTBETCTBHHM C YCJIOBHSIMH H UEISIMHU
0O0IIeHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX,
JlaBaTh MOSCHEHUs 110 X0y PELIeHUs 3aJjaul, KOMMEHTUPOBATh MOJyUYE€HHBIN pe3yJbTarT;

e B X0/€ OOCYXJIEHHUS 337aBaTh BOMPOCHI IO CYIIECTBY OOCYXTAaeMOH TEeMBbI, MPOOIJIEMBI,
pemaemMoi 3a1aud, BBICKA3bIBaTh HJICH, HAIIEJICHHBIC Ha TOMCK PEIICHHS; COMOCTABIATH CBOU
CYXJIEHUS C CY)KJICHHMSIMU JPYTUX YYaCTHMKOB JHajiora, OOHApyXHBaThb pa3lW4yhe U CXOACTBO
TIO3HIININ; B KOPPEKTHOH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

® [IPE/CTAaBIIATh PE3yJbTaThl PEIICHHs 3aJaud, SKCIEPUMEHTa, HMCCIECIOBAHHUS, INPOEKTa;
CaMOCTOSITENIHO BBIOMpATh (hopMaT BBICTYIUICHUS C YYETOM 3ajay MPe3eHTAuN 1 0cOOEHHOCTEH
ayJIUTOPHUH.

CoTpyanunuecTBo:

® IIOHMMATh M HCIIOJB30BATh MPEUMYIIECTBA KOMAHIHOW M MHIWBUAYAILHOU pabOTHI MpH
pemeHnH y4eOHBIX 3a1ad; NPUHUMATH IIelb COBMECTHOW JEATENbHOCTH, IIJIAHUPOBATH
OpraHu3allMi0 COBMECTHOM pPabOThI, paclpenessaTh BUABI paldoT, JAOroBapuBaThCs, OOCYXKIATh
MIPOIIECC U PE3YIbTaT pabOThI; 0000IIaTh MHEHHUS HECKOJIBKUX JTIOJIEH;

® y4acTBOBAaTh B TPYNNOBBIX (popmax paboThl (0OCYyXkJIeHUs, OOMEH MHEHHH, «MO3rOBbIE
IITYPMBD» U HHBIE); BBITOIHATH CBOIO YacTh paOOTHI M KOOPIAMHUPOBATH CBOM JCUCTBHS C APYTHMHU
YJIeHAaMU KOMAaHJIbl, OIEHMBATh KAaueCTBO CBOETO BKJIaZa B OOIIMI MPOAYKT MO KPUTEPHSM,
c(OpMyITHPOBAHHBIM yYaCTHUKAMHU B3aHMOJICHCTBUSL.

3) Vuusepcanvnvie pezynamuenvie Oeiicmeus, obecneuusaiom Qopmuposanue CMblCI08bIX
YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCTU.

Camoopranuzanus:



® COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUS 33/1a4H, BEIOUPATh CIIOCO0 PEeIICHHS ¢ YIETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

® BIIAJIETh HABBIKAMH [TO3HABATEIBHOM peIeKCHH Kak 0CO3HAHHS COBEPILIAEMBIX JICHCTBUH U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3yIbTATOB; BIAJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHUsl MaTeMaTH4eCKON 3a/1a4H;

® IIPEABUICTh TPYAHOCTH, KOTOPbIE MOIYT BO3HHUKHYTH IIPUM DPEIICHWM 3aJa4d, BHOCUTH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, MAaHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OIICHMBATh COOTBETCTBHUE PE3yJIbTATA LIETTH U YCIOBHIM, OOBSICHATH IPUYMHBI JOCTH)KEHUS
WIA HEJOCTWKEHHUS pPe3yJlIbTaTOB JEATENBHOCTH, HAaXOAWTh OIIMOKY, JaBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, PSAMAasi, INIOCKOCTb.

[IpyMeHsTh aKCMOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IPU PEIICHUU T'€OMETPUUYECKUX
3aj1ad.

OnepupoBaTh NOHATUAMU: NapaLIEIbHOCTh U MEPIEHAUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEH.

KnaccugunupoBats B3auMHOE paclojokKeHHe IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHIATUSIMU: ABYTPAHHBIN yroJl, TpaHy ABYIPAaHHOTO yria, peOpo JABYIpaHHOTO
yrja; JUHEHHBIM yroJl ABYTPAaHHOIO YIJIa; FpafyCcHas Mepa IBYTpaHHOTO yrJa.

OnepupoBaTh MOHSATUSIMH: MHOTOTPAaHHHMK, BBINYKJIBI W HEBBINYKJIbIH MHOTOIPAaHHUK,
AJIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BHUABI MHOTIOIPAaHHUKOB (MHUpamMuAa; HpHU3Ma, MPSIMOYTOJIbHBIN
napanjenenurnes, Kyo).

KnaccuguiupoBaTs MHOIOIpaHHUKH, BEIOWpasi OCHOBaHMS ISl KilacCU(UKaLUU (BBITYKJIbIE U
HEBBINTYKJIbIE MHOTOTPaHHUKH; IPAaBUJIbHbIE MHOTOTPAHHMKH; NPSMBIE U HAKJIOHHBIE MPHU3MBI,
napauieJIeTuIe bl ).

OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEYCHHH, HCTIONB3YS METOJ CJICIOB.

CTpouTh CceueHUs] MHOTOIPAaHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepTekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (GUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3ajaun Ha HAaXOXJEHUE T€OMETPUUYECKUX BEIMYMH MO 00pa3liaM WM aJropuTMam,
MIPUMEHSISI U3BECTHBIE aHATUTUUYECKHE METO/IbI IPU PEILIEHUH CTaHJaPTHBIX MaTeMaTHUYECKHX 3a/1a4
Ha BBIYHCIIEHUE PACCTOSIHUM MEX Ty ABYMs TOUYKaMH, OT TOYKH JI0 IPSIMOM, OT TOUKH J10 INIOCKOCTH,
MEX1y CKPELIUBAIOLUTUMUCS TPSIMbBIMH.

Pemate 3ajaun Ha HAaXOXJIEHUE T€OMETPUUYECKUX BEJIMYMH MO 00pa3liaM WM aJropuTMam,
MPUMEHSISI U3BECTHBIE AaHATUTUYECKHE METO/IbI PU PEIIEHUHU CTaHAAPTHBIX MaTEMaTHUECKUX 3a/1a4
Ha BBIUMCJIECHHUE YITIOB MEXIY CKPEIIMBAIOIUMUCSA NMPSAMBIMHU, MEXAY HMPSIMOHW M IJIOCKOCTHIO,
MEXy TJIOCKOCTSIMH, JBYTPAHHBIX YTJIOB.

Bbruucnare 00bEMBI U IUIOMIAM TOBEPXHOCTEH MHOTOTPAaHHHMKOB (TpU3Ma, MUpaMUaa) ¢
IpUMEHEHHEM (POPMyYJI; BBIYUCIIATE COOTHOLIEHUS MEXY IUIOIAAsIMU MIOBEPXHOCTEH, 00bEMaMU
NOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH;
LEHTP, OCh U TIIOCKOCTh CUMMETPHH (DUTYPHI.



W3Bnekath, MpeoOpa3oBbIBATE M WHTEPIPETUPOBATH HMHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpruYecKux (pUrypax, npeicTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[lpumensTe reomeTpuueckue (akThl JUIs  pEIICHUS  CTEPEOMETPHUYECKUX  3a/ad,
IPENoiararoliuX HECKOJIBKO I11aroB pelleH s, €CIIM YCI0BHsI IPUMEHEHUS 3a1aHbl B IBHOU (hopme.

IIpuMeHATs mpocTEeHIIME NPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPH PEIIEHUU CTEPEOMETPUUECKUX 3a1a4.

IIpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HU, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB I€OMETPHUH B HCKYCCTBE.

IIpuMeHATh TOJIy4EHHBIC 3HAHUA Ha IPAKTUKE: AaHAIU3UPOBATH PEANBHBIE CUTyalUd H
IPUMEHATh  M3yYEHHBIE IOHATUSA B  IIPOLECCE IIOMCKA  PEIICHUS  MaTeMaTHYECKH
c(OpMYITMPOBAHHOW MPOOJIIEMBI, MOJEIMPOBATH pEabHbIE CUTYallMM Ha S3bIKE T'€OMETPHH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIM C HCIOJIB30BAHMEM TI€OMETPHUYECKUX IOHATHH U TEOpEM,
amnmapara anreOpbl; pelaTh MPaKTHYECKUE 3a/1a4, CBSI3aHHbBIE C HAX0XKICHHEM T'€OMETPHUECKUX
BEJIMYHUH.

11 KUIIACC

OnepupoBaTh NOHATUAMU: IUIMHAPUYECKAs MOBEPXHOCTb, 0Opa3yloUIve IMIMHIPUYECKOM
MOBEPXHOCTHU; IWJIMHAP; KOHUYECKas IMOBEPXHOCTb, 00pa3yloline KOHUYECKOW IIOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

PacrioznaBats Tena BpameHus (MIIHHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUSs.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUAMHU: IIAPOBOM CETMEHT, OCHOBaHME CErMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbruucnate 00bEMBI UM MIIOLIAM MOBEPXHOCTEH TeJ BpAIIEHUS, I'€OMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BIIUCAHHBIA B c)epy U ONMMCAHHBIA OKOJIO Cephl;
cdepa, BliMcaHHAsi B MHOTOTPAHHUK UJIU TEJIO BPAILICHHUS.

BBIUUCIIATE COOTHOLIEHUS MEXTY TUIOIIAAsIMH TOBEPXHOCTEN M 00bEMaMU TTOJJOOHBIX TEJI.

N300paxarh u3ydaemble (UTYyppl OT pPYKH M C TNPUMEHEHHEM IPOCTBIX YEPTENKHBIX
WHCTPYMEHTOB.

BbinonHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (PUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpaIlleHus.

W3Brekatb, MHTEPIPETUPOBATh W MPe0Opa3oBbIBaTh HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (pUrypax, npercTaBIeHHYIO Ha YepTeKax U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONMHATE AEHCTBUS CIOKEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKEHHsI BEKTOpa Ha
YHCII0, 00BICHATH, KAKUMH CBONCTBAMH OHHU 00J1a1al0T.

[TpuMeHSATH MpaBUIIO apajieNenunea.

OnepupoBaTh NOHIATUSAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOLYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY BEKTOPaMH, CKAISIPHOE IPOU3BEIECHUE
BEKTOPOB, KOJJTMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M HPOM3BEACHUE BEKTOpA HA YHMCIIO, YO MEXAY BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[Ipumenstb reomerpuyeckue (GakTbl g pEHIeHHs CTepeOMETPUYECKHX  3ajad,
NPENoIararoIuX HECKOJIBKO IIaroB PEIICH s, €CIIH YCIIOBHSI IPUMEHEHUS 3a1aHbl B IBHOU (hopme.

Pemarp mpocrelimme reoMeTpuueckue 3aadyd Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METO/1a.



Pemiate 3amaum Ha [10Ka3aTENbCTBO MATEMATUYECKUX OTHOUICHUHM W HaXOXIACHUE
FEOMETPUUECKUX BEJIMYMH MO0 o0pa3laM WM aJropuTMaM, MPUMEHSS W3BECTHBIE METOIbl MPHU
PEIICHUH CTaHAAPTHBIX MaTEeMAaTUYECKUX 3a/1a4.

[IpumeHsTh TpoCTeiline MNpOorpaMMHBIE CpPEICTBA U 3JICKTPOHHO-KOMMYHUKAIMOHHBIC
CHUCTEMBI MPU PEHICHUU CTEPEOMETPUUECKUX 3a]1a4.

[TpuBOIUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HU, pACIIO3HABATH
MPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TONy4YEHHBbIE 3HAHMS HA TMPAaKTUKE: aHAIW3UPOBATh peajbHbIe CUTYallUH H
NPUMEHSATh  W3YYEHHBIE TMOHSATHUA B  IpoOlLlecCe TOMCKAa  PEIICHHUs  MaTeMaTHU4YeCKH
chopMyIIMpPOBaHHON MpOOJIEeMbl, MOAETUPOBATH peajbHble CHUTyallMM Ha SI3bIKE TE€OMETpHH,
MCCJIEI0BATh TMOCTPOCHHBIE MOJEIN C HMCIOJIb30BAHUEM TI'€OMETPUUYECKHX IOHATUA U TEOPEM,
anmnapara anreOphbl; pelaTh IPaKTUYECKUe 3aJauu, CBSI3aHHbIE ¢ HAX0XKJICHUEM IeOMETPHUYECKHUX
BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM K I (uudpossbre)
n/n NPOrpamMMbl Bcero 6 OHTPOALHDIC 5 paKTHieckue o0pa3oBarte/ibHbIE
padoTbI padoTbl pecypesr
1 BBencHue B cTepeoMETpHIO 10 0 0 https://resh.edu.ru/
2 [IpsiMbI€e M TIIOCKOCTH B NPOCTPAHCTBE. 12 1 0 https://resh.edu.ru/
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 Hepnefl AHKYIPHOCTS HPAMBIX M 12 0 0 https://resh.edu.ru/
IIJIOCKOCTEMN
4 YT MENLY IPAMBIMH 1 10 1 0 https://resh.edu.ru/
IJIOCKOCTSIMU
5 MHOrOrpaHHHKH 11 1 0 https://resh.edu.ru/
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 0 https://resh.edu.ru/
7 [loBTOpEeHue: ceueHusi, pacCTOSIHUSA U 4 1 0 https:/resh.edu.ru/
YTJIBI
OBIIEE KOJIMYECTBO YACOB I1O0 68 5 0

ITPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoandyecTBo YacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEL Beero ; KonTpoabubie ; IIpakTnyeckue 06PA30BATETBLHBIE
padoTsI padoTsI pecypesI
https://resh.edu.ru/
1 Tena pamenus 12 0 1 https://ege.sdamgia.ru/
. https://resh.edu.ru/
2 ObbEmbt e S 1 0 https://ege.sdamgia.ru/
BekTopbl ¥ KOOpAMHATHI B https://resh.edu.ru/
3 10 1 0 - -
IIPOCTPAHCTBE https://ege.sdamgia.ru/
IToBTOpenue, 0600IIEHNE, https://resh.edu.ru/
4 N 7 1 0 X .
CHCTEMATHU3ALINS 3HAHUI https://ege.sdamagia.ru/
OBIIEE KOJIMYECTBO YACOB I1O 34 3 1

[TPOT'PAMME



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne uudposeie
Tema Ka
w/n eMa ypo Beero ; KonTposabHbie ; IIpakTuyeckue 0Bpa30BATEIBHBIE
padoTbI padoThbI pecypebi

OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, IpAMast, TNIOCKOCTh, IPOCTPAHCTBO.
1 [MpaBuia n300paXKeHUs HA PUCYHKAX: 1 0 0 https://resh.edu.ru/
M300paKeHUsI TNIOCKOCTEH, MapaslIeIbHBIX
IPAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miIOCKOCTH,

1 0 0 https://resh.edu.ru/
HepeceKannmecs{ HpﬂMaﬂ U IIJIIOCKOCTH

IlonsTus: MepeceKarommecs 1mI10CKOCTH,
MNEPECCKAOMMUEC IpAMad U IIJIOCKOCTb

1 0 0 https://resh.edu.ru/

3HaKOMCTBO C MHOTOI'PaHHHKAMH,
4 n300pakeHNEe MHOTOTPaHHUKOB Ha PUCYHKAX, 1 0 0 https://resh.edu.ru/
Ha TIPOSKIIMOHHBIX YepTexkax

Hauanpubie cBeienus o kyoe u

5 nupaMuze, ux pa3BEPTKH U Mojenu. CedeHus 1 0 0 https://resh.edu.ru/
MHOTOTPaHHHUKOB
Hauanpubie cBeienus o kyoe u
6 nupaMue, ux pasBEPTKH U Mojenu. CeyeHus 1 0 0 https://resh.edu.ru/
MHOTOTPaHHHUKOB

[Tonsatue 06 akcMOMaTHYECKOM
7 MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI 1 0 0 https://resh.edu.ru/
CTEPEOMETPHUH U CIICACTBHS U3 HUX

[TonsiTne 06 aKCHOMATHYECKOM
8 MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI 1 0 0 https://resh.edu.ru/
CTEPEOMETPHUH M CIICCTBHS U3 HUX



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

ITonsTHE 00 AKCHOMATHYECKOM

9 HOCTPOCHHH CTEPEOMETPUU: aKCUOMBI 1 0 0 https://resh.edu.ru/
CTEPEOMETPUH U CIICACTBHS U3 HUX
[TonsTHe 00 aKCHOMATHYECKOM
10  moCTpOEHUH CTEPEOMETPUU: AKCHOMBI 1 0 0 https://resh.edu.ru/
CTEPEOMETPUH U CIICACTBHS U3 HUX
B3anMHOe pacroyioxkeHue NpsIMbIX B
11  mpocTpaHCTBe: MepeceKaroIuecs, 1 0 0 https://resh.edu.ru/
HapajuieJbHbIC U CKPELIMBAIOIINECS MPSMbIC
[TapanieapHOCTh NPSMBIX U IIOCKOCTEH
12 B mpocTpaHCTBE: MapajuieibHbIC MPSIMBIC B 1 0 0 https://resh.edu.ru/
HPOCTPAHCTBE; MAPAILICIEHOCTh TPEX HPSMbIX
[TapanieapHOCTh NPSMBIX U IIOCKOCTEH
13 B npoctpanctse: [lapamiensHOCTh IPSAMOH 1 1 0 0 https://resh.edu.ru/
IJIOCKOCTH
14 VYTJIBI ¢ COHANPABICHHBIMU CTOPOHAMH 1 0 0 https://resh.edu.ru/
15 VYros MeXIy IpSMBIMH B TIPOCTPAHCTBE 1 0 0 https://resh.edu.ru/
16 VYron MexIy IpsSMbIMH B TIPOCTPAHCTBE 1 0 0 https://resh.edu.ru/
17 HapanesbHoCTs mockocTei: 1 0 0 https://resh.edu.ru/
HapajuiebHbIC MIIOCKOCTH
18 CBoiicTBa MapauIeIbHbIX MIIOCKOCTEH 1 0 0 https://resh.edu.ru/
IIpocreiirie npoCTpaHCTBEHHBIE
19  ¢uryps! Ha IIIOCKOCTH: TETpPadAp, KyO, 1 0 0 https://resh.edu.ru/
HapajIesen e/t
20 [Toctpoenue ceuenuit 1 0 0 https://resh.edu.ru/
21 [TocTpoeHue ceueHni 1 0 0 https://resh.edu.ru/
KonTponbhas padota no teme "lIpsimbie
22 | ¥ IJIOCKOCTU B IIPOCTPAHCTBE. 1 1 0
[TapayeabHOCTB NPSIMBIX U TUIOCKOCTEN"
[lepneHauKyISIPHOCTD MIPSAMOM U
23 | IUIOCKOCTH: MEPIEHIUKYIISPHBIE IPSMBIE B 1 0 0 https://resh.edu.ru/

IPOCTPAHCTBE



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

24

25

[Tpsimble napamienbHble U
NEPIEHAUKYJISPHBIE K IITIOCKOCTH

[IpsimMble napaieabHbIe U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

https://resh.edu.ru/

https://resh.edu.ru/

26

27

ITpu3Hak neprneHIuKyJIIPHOCTU IPSIMON
U IUIOCKOCTH

[Ipu3Hak nepnesauKyJISIPHOCTH PSAMOMR
1 TUNIOCKOCTH

https://resh.edu.ru/

https://resh.edu.ru/

28

29

30

Teopema o psAMoit epreHANKYIIPHON
IJIOCKOCTH

Teopema o npsAMON NEpIEHANKYIAPHON
IUIOCKOCTH

Teopema 0 psIMO¥ NTEPIIEHAUKYIISIPHON
IUIOCKOCTH

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

31

HepHeHI[I/IKYJ'Iﬂp 1 HAaKJIOHHBIC:
PaCCTOAHUEC OT TOYKHU O INIOCKOCTH,
pacCToOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

https://resh.edu.ru/

32

[TepnieHUKYNsAp ¥ HAKIOHHBIE:
paccTosiHUE OT TOYKH JI0 IIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TNIOCKOCTH

https://resh.edu.ru/

33

[TepnieHUKYNsAp ¥ HAKIOHHBIE:
paccTosiHUE OT TOYKH JI0 IIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TUNIOCKOCTH

https://resh.edu.ru/

34

35

[IepnieHauKyIsp U HAKIOHHBIE!
pPacCTOsIHUE OT TOYKH O IIJIOCKOCTH,
paccTosiHuE OT NMPSMOM 10 MIIOCKOCTH

VYTrbl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM M INIOCKOCTBIO

https://resh.edu.ru/

https://resh.edu.ru/

36

37

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJIa

JIByrpaHHBIN yroJI, TMHEHHBIN yroja
JBYTPAHHOIO yIJla

https://resh.edu.ru/

https://resh.edu.ru/
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38

[leprieHAMKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

https://resh.edu.ru/

39

[leprieHAMKYASIPHOCTD IJIOCKOCTE:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

https://resh.edu.ru/

40

[leprieHAMKYASIPHOCTD IJIOCKOCTE:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

https://resh.edu.ru/

41

Teopema o0 TpEX nepHEeHAUKYIApax

https://resh.edu.ru/

42

Teopema o0 TpEX nepHEeHAUKYIApax

https://resh.edu.ru/

43

44

Teopema 0 TpEX nMepHeHAUKYIISIPax

KonTtponpsHas pabora mo Temam
"IlepneHqUKYISIPHOCTD NMPAMBIX U
wiockocTe" u "Yribl MeXAy OpSMbIMU U
IJI0CKOCTSIMU"

https://resh.edu.ru/

45

46

ITonsTue MHOI'OI'paHHHUKa, OCHOBHBIC
3JICMCHTBI MHOI'OI'PAHHHWKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOI'OrpaHHHUKaA

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsiMasi U HAKJIOHHAs
pU3MbL; OOKOBasl U MOJIHASI IOBEPXHOCTh
IIPU3MBI

https://resh.edu.ru/

https://resh.edu.ru/

47

48

49

[Tapamnenenunesn, NpsMOYTOIbHBIN
napaJuIeIIeIUIe] U €T0 CBOWCTBA

IInpamua: N-yrojabHas NMpaMuaa, TPaHU
Y OCHOBaHUE MUpaMUbl; OOKOBasl U TIOJTHAS
[IOBEPXHOCTH NTUPAMU/IbI; IPABUIIbHAS U
yCeu€HHas nupaMuIa

HpaBHHBHBIe MHOT'OTpaHHUKH: ITIOHATUC
IMMPaBUJIBHOT'O MHOT'OI'paHHUKA,; IIpaBUJIbHAsA

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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IIpU3Ma U MpaBUJIbHAS IUPAMUJIA;
[IpaBWJIbHAs TPEYTOJIbHASI TUpAMUIA U
MPAaBWIBHBIN TeTpadip; KyO

HpC,I[CTaBJ'IeHI/IC O ITPaBUJIbHBIX

50 | MHOrorpaHHHMKax: OKTa’ap, A0ACKadap U 1 0 0 https://resh.edu.ru/
UKOCadIP.
CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, MPSIMOH, IMJIOCKOCTH.
51 | DaeMeHThI CAMMETPHH B IHPAMHU/IaX, 1 0 0 https://resh.edu.ru/
napaie/ieune1ax, MpaBUIbHBIX
MHOT'OI'paHHHKaX
Beruuciienue 3j1¢MEeHTOB
52 MHOTOTPAaHHHUKOB: pEOpa, TMaroHaju, yriibl . 0 0 https://resh.edu.ru/
[Tnomans 60KOBOI MOBEPXHOCTH U
58| nomazs ocHoRani, T20pema o GooRoi : 0 0 htps:/iesh.edu.ru
MOBEPXHOCTH TPSMOU TPU3MBI
[Tmomane 60KOBOI MOBEPXHOCTH U
54| 2eopema o Mo GoKoRoii RoBEpXHOCTH . . 0 https:firesh.ecu.ny
YCEUYEHHOU MUPaMUIbI
55 "MHI(fF();{erlz;(I){JLLPII{;;{"pa60Ta o TeMe 1 1 0
56 [Monsitne 06 00bEMeE 1 0 0 https://resh.edu.ru/
57 O0BEM nupamMu b1 1 0 0 https://resh.edu.ru/
58 O0BEM nupamMuIbI 1 0 0 https://resh.edu.ru/
59 O0BEM TUpaMHUTBI 1 0 0 https://resh.edu.ru/
60 O0BEM TUpaMHUTBI 1 0 0 https://resh.edu.ru/
61 O06BEM npu3MBbI 1 0 0 https://resh.edu.ru/
62 O06BEM npu3MbI 1 0 0 https://resh.edu.ru/
63 O06BEM npu3MbI 1 0 0 https://resh.edu.ru/
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64

65

66

67

68

Kontponbhas padota mo teme "O0bEMBI
MHOTOTPaHHHUKOB"

[ToBTopenue, 06001IEHNE
cucremaTtusanus 3Hanuil. [loctpoenue
CE€YCHUHN B MHOTOI'PAHHUKE

[ToBTopenue, 06001IEeHNE
cucTeMaru3anus 3HaHui. Berancnenue
pPacCTOSTHUI: MEKIY IBYMs TOYKAaMHU, OT
TOYKH JIO IPSIMOi, OT TOYKH JI0 TIOCKOCTH,
MEXAY CKPEIIUBAIOMIMMHUCS IIPSIMBIMHA

Wrorosas koHTpoJibHAs paboTa

[ToBTopenue, 0600IEHNE
cucTeMaru3alus 3HaHui. Berancnenue
YIJI0B: MEXY CKPEIIUBAOIIAMUCS TTPAMBIMH,
MEXy TPSIMOU U INIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXy INIOCKOCTSMH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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11 KJIACC

KosmyecTBo yacoB DJIEKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero o KonTtpoabubie . IpakTiyeckue o0pasoBaTeJbHbIE
pa6oThI patoThI pecypesI
1 Cdepa u wap: UCHTP, pajutyc, averp; 1 0 0 https://resh.edu.ru/
TUTOIIAIb IOBEPXHOCTH CHEpHI
B3anmMHoe pacrionoxxeHue chepbl 1
2 IIJIOCKOCTH; KacareabHas IJIOCKOCTh K 1 0 0 https://resh.edu.ru/
chepe; iomanab chepsl
3 I/I306pa)KeHI/Ie C(i)epLI, trapa Ha 1 0 0 https://resh.edu.ru/
mmockocT. CedeHus mapa
[unmuuapudeckas MOBEPXHOCTb,
4 o6pasy101uI/Ie B 1 0 0 https://resh.edu.ru/

IMOBEPXHOCTHU, OCb IlI/IHI/IHI[pI/I‘IeCKOfI
IIOBCPXHOCTHU

[uuHap: OCHOBAaHUS U GOKOBas
5 MOBEPXHOCTh, 00PA3YIOIas U OCh; IJIOIA]h 1 0 0 https://resh.edu.ru/
OOKOBOM U MOJIHON MOBEPXHOCTH

N300paskeHne MUIMHAPA Ha TUIOCKOCTH.
Pa3Béprka nunuaapa. CeueHus MUIMHIPA
(TUIOCKOCTHIO, MapaIJICIIbHON WITH
MEPIEeHIUKYISIPHON OCH IIUIUHPA)

1 0 0 https://resh.edu.ru/

Konnveckas moBepXHOCTb,
7 00pasyrore KOHHYECKONW TOBEPXHOCTH, OCh 1 0 0 https://resh.edu.ru/
Y BEPIIUHA KOHUYECKOU MTOBEPXHOCTH

KoHyc: ocHOBaHHE U BEPIIIHHA,
8 o0pasyrolias U 0Ch; MIOMaab OOKOBOW 1 1 0 0 https://resh.edu.ru/
MIOJTHOM TOBEPXHOCTH

9 Yceu€HHbI KOHYC: 00pa3yromme u

1 0 0 https://resh.edu.ru/
BBICOTA, OCHOBAaHUA U 601<013a$1 HOBerHOCTL
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KomOunanwms Ten BparieHus u

10 1 0 0 https://resh.edu.ru/
MHOTOI'PaHHHKOB
MHoOrorpanHuk, OIMCaHHBIA OKOJIO
11 cdepsr; chepa, BIircaHHast B MHOTOTPaHHUK 1 0 0 https://resh.edu.ru/
WITH B TEJIO BPAIICHHS
N300paxkeHne KOHYyca Ha IUIOCKOCTH.
12 Pa3BépTtka konyca. CC‘ICHI/IHUKOHyca 1 0 0 https://resh.edu.ru/
(TMIIOCKOCTHIO, TIAPAIICIBHON OCHOBAHHUIO, U
IUIOCKOCTBIO, MPOXOJISIICH Yepe3 BEpIIUHY)
13 UHOH’ITHG .(.)6 obrEme. OcHoBHbie 1 0 0 https://resh.edu.ru/
CBOICTBa 00BEMOB TEN
14 OO0BEM HHUIIMHIpA, KOHYCA 1 0 0 https://resh.edu.ru/
15 O0BEM mapa u wiomajb chepbl 1 0 0 https://resh.edu.ru/
[TomoGHbIe Tea B IPOCTPAHCTBE.
16 COOTHOILICHHUST MEXK]Ty TUIOIIAIIMH 1 0 0 https://resh.edu.ru/
HOBEPXHOCTEH, 00bEMamMu OT00HBIX Tel
KontposnbHas padota nmo temam "Tena
17 1 1 0
BpaieHus" u "OobeMbl Ten"
18 BekTop Ha IIOCKOCTH U B IPOCTPAHCTBE 1 0 0 https://resh.edu.ru/
19 CroxeHre ¥ BBIYUTAHHE BEKTOPOB 1 0 0 https://resh.edu.ru/
20 YMHOKEHHE BEKTOpa Ha YUCIIO 1 0 0 https://resh.edu.ru/
PasnoxeHne BekTopa 1o TpéM
21 HEKOMIUTaHAPHBIM BekTopam. [IpaBuiio 1 0 0 https://resh.edu.ru/
napasuieNenunea
Pemenue 3a1a4, CBSI3aHHBIX C
22 NPUMEHEHHEM MPaBUJI JCUCTBHI C 1 0 0 https://resh.edu.ru/
BEKTOpaMu
[IpsiMoyronbHAs CHCTEMa KOOPIHHAT B
23 npoctpancTBe. KoopuHaTel BEKTOpA. 1 0 0 https://resh.edu.ru/
[MpocTeiiinue 3a1a4u B KOOPANHATAX
24 YTOI MLy BEKTOpamH. CKalipHOe 1 0 0 https://resh.edu.ru/

IMPOU3BCACHUC BEKTOPOB
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25

26

Brruncnenue yriioB Mexy NpsIMbBIMH U
IIJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIN METO IIPU
PEILICHNN T€OMETPUYECKUX 3a/1a4

https://resh.edu.ru/

https://resh.edu.ru/

27

28

KontponbHas pabora no teme
"BekTophl 1 KOOPAMHATHI B IPOCTPAHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucremMaru3anus 3HaHui. OCHOBHBIC
¢burypsl, pakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

https://resh.edu.ru/

29

30

[ToBTOpEeHME, 0000IIEHNE 1
cucremaru3anus 3HaHuiH. OCHOBHBIE
burypsl, pakThl, TCOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpEeHME, 0000IIEHNE 1
cUCTEMAaTH3aWs 3HAHUNA. 3a1aun
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS

https://resh.edu.ru/

https://resh.edu.ru/

31

[ToBTOpEeHue, 06001IeHNE 1
cUCTEMATH3aWs 3HAHUNA. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

https://resh.edu.ru/

32

33
34

[ToBTOpEeHuEe, 06001IeHNE 1
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTepEOMETPUH

Wrorosas koHTpoJsibHasE paboTa

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3aIlvsl 3HAaHUH

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYUEHUKA

* Maremaruka. ['eomerpus, 10 kirace/ Mepsnsak A.I'., Homuposckuii JI.A., [Tononckwuii B.b.,
Axup M.C.; noa penaxuueii [logonsckoro B.E., O01iecTBo ¢ orpaHMue€HHON OTBETCTBEHHOCTHIO
Mznarensckuii ientp «BEHTAHA-T'PA®y; AkiinonepHoe oodmectBo «M3mareascTBo
«IIpocsemenune»

* Maremaruka. ['eomerpus, 11 kimacc/ Mepansik A.I'., Homuposckwuii JI.A., [Tononckwuii B.b.,
Axup M.C.; noa penaxuueii [logonsckoro B.E., O01iecTBO ¢ OrpaHMue€HHON OTBETCTBEHHOCTBIO
Mznarensckuii ientp «BEHTAHA-T'PA®y; Aknnoneproe oodmectBo «M3marenscTBo
«IIpocsemenune»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
['eomerpus. bazoBsiii ypoBens. 10 kinace. Meronudeckoe nmocooue. Apropsl: byrko Enena
BinangumupoBHa, Mepaisk Apkanuii ['puropbeBud

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
POII

https://foxford.ru/wiki/matematika

https://math-ege.sdamgia.ru/



https://math-ege.sdamgia.ru/

MHWHHUCTEPCTBO ITPOCBEIEHUSA POCCUMCKOM ®EJEPAIIIN
MuHuCTEpPCTBO 00PA30BaHMS, HAYKH W MOJIOIEKHON MOJTUTHKHA
Kpacnongapckoro kpas
Ynpagsienue o0pazoBaHueM aAMUHUCTPALUM MYHHIMIIAJIbHOTO 00Pa30BaHNS
Eiickuii paiioH

MBOY auneii Ne4 um.IIpogeccopa E.A.Korenko r.Eiicka MO Eiickunii

paiioH

JInneii Ne4
PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
METOANYECKUM 3amMecTUTEIb Jupektop

oObeMHEHUEM yunuTened nupekropa no Y BP

MateMaTuku jauies Ned

- Mocuna H.B,
Trauyk JLA, [Ipuka3z Ne226-O/] ot
«28» aBrycra 2023T.

Barosa T.B [Tporokoi Nel ot «28»

[TpoTtokom Nel ot «28» aprycra 2023r.

aBrycra 2023r.

PABOYASI ITPOTPAMMA
(ID 1260283)

y4eOHOro npeamera « BeposiTHOCTb U CTATHCTHKA.
ba3oBblil ypoBeHb»

st ooydarommmxcs 10-11 kmaccos

r.Eiick 2023



INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma y4eOHOTO Kypca «BeposSTHOCTh M CTaTHUCTHKa» 0a30BOTO ypPOBHS IS
obyuaronuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepallbHOrO TOCYAapCTBEHHOTO
00pa30BaTENbHOIO CTaHAAPTA CPEIHEr0 00IEro 00pa3oBaHusl, C YYETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUM, MPENbABISEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, U TPAIAUIMA POCCUICKOTO
oOpa3zoBanus. Peanu3zanms nmporpaMmmbl 00ecneurnBaeT OBJAICHUE KITIOUEBBIMUA KOMIETECHIIUSMH,
COCTaBISIIOLIMMHU OCHOBY JJISi CaMOPA3BUTHUSI M HENPEPHIBHOTO OOpa30BaHMsl, LIETOCTHOCTD
0OLIEKYJIBTYPHOT'0, TUYHOCTHOTO U [TO3HABATEJILHOTO PAa3BUTHS JIMYHOCTH 00yUYarOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHbli Kypc «BeposSTHOCTh M CTAaTUCTHKA» 0a30BOTO YPOBHS SIBIISIETCS MPOJODKEHUEM U
pa3sBUTHEM OJHOMMEHHOrO Y4eOHOro Kypca 0a30BOro ypoBHs OCHOBHOH 1mkoibl. Kypc
npeaHa3HaueH JUIsi (OPMHUPOBAHUSI y OOYYAIOUIMXCS CTATUCTHYECKOW KyJIbTYphl U TOHUMAHHS
pOJIM TEOPHUM BEPOSATHOCTEH KaK MaTEMAaTHYECKOTO MHCTPYMEHTAa JUIsl HU3Y4YEHMs CIy4daiHbIX
cOOBITHI, BEIMYUH U IIporieccoB. [Ipu n3yuennu kypca oboraiarorcs IpeICcTaBICHNs yJaluxcs o
METO/axX UCCIe0BaHHUs MU3MEHYMBOIO MHUPA, PA3BUBAETCS NOHUMAaHHE 3HAYMMOCTH U OOLIHOCTH
MaTE€MaTUYeCKUX METOJOB IO3HAaHUSA KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOIO E€CTECTBEHHO-
Hay4YHOT'O MUPOBO33PEHUS.

CopnepxaHue Kypca HallpaBJIEHO Ha 3aKpEIJICHUE 3HaHUM, OJyYEHHBIX [IPU U3YUYEHUHU Kypca
OCHOBHOM LIKOJIBI M HAa Pa3BUTHE IIPEICTABICHNN O CIIy4alHBIX BEIMYMHAX U B3AUMOCBS3SIX MEKIY
HUMH Ha BOXKHBIX IPUMEPaX, CEOXKETHI KOTOPBIX IOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBercTBUM € yKa3zaHHBIMH LEISIMH B CTPYKType yueOHOro kypca «BeposTHOCTH U
CTaTHCTHKa» CpEeJHENW IIKOJbl Ha ©0a30BOM YpPOBHE BBIIEICHBI CIEAYIOLUIME OCHOBHBIE
coJiepkarenbHble TMHUM: «Ciy4daiiHble COOBITHS M BEPOSITHOCTHY, «CiydaiiHble BETMUUHBI M 3aKOH
OOJBIINX YHCET».

BaxHyro uacTb Kypca 3aHMMaeT M3y4eHHE TIEOMETPUYECKOro M  OMHOMHAIBLHOTO
pacrtpeneeHuii ¥ 3HaKOMCTBO € UX HEIPEPBIBHBIMM aHAJIOTaMH — ITOKA3aTEIbHBIM U HOPMAJIbHBIM
pacIpeneneHUsIMH.

Conepxanne nuHUM «CryyaiiHble COOBITUSL U BEpPOSITHOCTU» CIY)KUT OCHOBOW  JUIS
(bopMHpOBaHUs MPEACTABICHUN O pacHpeAeIeHUN BEPOATHOCTEH MeX /1y 3HAaUEHUSIMU CITyYaiHbIX
BEJIMYMH, a TaKXe 3Ta JIMHUA HeoOXoauMa Kak 0a3a s M3y4eHHs 3aKOoHa OOJIbIIMX YHCeNl —
(GyHIaMEHTabHOTO 3aKOHA, JIeHCTBYyIOIIEro B MpuUpoJe U  OOIecTBE M HMMEIOIIEro
MaTemMaTuueckyto ¢popmanuzanuio. CaM 3aKOH OOJIBIINX YKCEN MPEeAIaraeTcsi B 03HaKOMHUTEIbHOM
(dopmMe ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMAaTUYECKOTO (popMaIn3ma.

TeMmbl, CBSI3aHHBIE C HENPEPBIBHBIMHA CIIYYalHBIMH BEJIMYMHAMM, AKIEHTHUPYIOT BHUMAHHE
IIKOJIHHUKOB HA OMMCAHUU U U3YYEHUHU CITyYalHbIX SIBJICHUH C TOMOIIBIO HETIPEPBIBHBIX (QYHKITUH.
OCHOBHOE BHMMaHHE YJEIAETCA MOKA3aTEIbHOMY U HOPMAJIBHOMY PACIPEICICHUSAM, IPH 3TOM
IpEeNoiaraeTcsi O3HAaKOMHUTEIbHOE H3ydYeHHEe MaTepuasa 0e3 JI0Ka3aTesbCTB INPUMEHSEMBIX
¢bakToB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha u3ydenne xypca «BeposiTHOCTh M CTaTUCTHKa» Ha 0a30BOM ypOBHE OTBOJIUTCS 1 4Hac B
HEJIENI0 B TeUEHUE KaKAO0ro rojia 00y4eHus, Bcero 68 yueOHbIX YacoB.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC



[IpencraBineHne NaHHBIX C MOMOMIBI0 Tabmuil U auarpamMm. CpenHee apupMETHUECKOE,
MearaHa, HauOoJbIllee U HauMEeHblIIee 3HaUeHUs, pa3Max, IMCIIePCHsl U CTaHJApPTHOE OTKJIOHEHHE
YHCIIOBBIX HAOOPOB.

CrnyualiHple SKCHEpUMEHTHI (OMBITBHI) U CIy4yailHble COOBITHSA. JJEMEHTapHbIE COOBITHS
(ucxonpl). BeposSTHOCTh CIy4ailHOrO COOBITHS. BIM30CTh YacTOTBI M BEPOSTHOCTH COOBITHIA.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTApHBIMHU COOBITUAMU. BeposaTHOCTH cOOBITUH B
OMBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepauuu Haja COOBITHSIMH: IepecedeHue, OOBEAUHEHHE, MPOTHBOIIOIOKHBIE COOBITHUS.
Juarpammsl Diinepa. @opmyra Cl10KEeHUs BEPOATHOCTEMN.

VYcnoBHas BEpOATHOCTh. YMHOKEHUE BEpOSTHOCTEH. JlepeBO CiydailHOTO 3KCIEpUMEHTA.
®dopmyna noaHo# BepoaTHOCTU. He3aBucumeblie cOObITHS.

Komb6unaropuoe mpaBmwio ymHoxkeHus. IlepecranoBku u ¢akropuan. Yucno coderaHuil.
Tpeyronpauk ITackans. @opmymna 6maoma HeroToHa.

bunapHbIli cllydaiiHbIi OMBIT (MCHBITAHUE), yClieX U Heydada. He3aBUCHMMBIE UCTIBITAHUS.
Cepus HE3aBUCUMBIX UCIIBITAHUH J10 IepBoro ycrexa. Cepust He3aBUCUMBbIX UCTIbITaHUI bepHyiu.

Cnyuaiinas BennuuHa. Pacnipenenenue BepositHocTell. J{uarpamma pacnipenenenus. [Ipumepsr
pacrpesiefieHuid, B TOM YHCJIe, TEOMETPUUECKOE U OMHOMHAIIBHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKH CIIY4alHbIX BEJIMYMH: MAaTEMAaTUYECKOE OKUJaHHUE, AUCTIEPCHUS U
CTaHJapTHOE OTKJIOHeHuE. IIpuMepsl MIPUMEHEHHsS] MATEMAaTUYECKOI0 OKUAAHUSI, B TOM YHUCIIE B
3aJa4ax M3 MOBCEHEBHOM KU3HU. MaTemMaTnyeckoe OXunaHue OMHApHOW CITy9aifHOW BEITHMYMHBI.
MaremaTnueckoe OKMUIAHME CYMMBI CIIY4alHBIX BEJIMYMH. MaTeMaTHdeckoe OXHAAHHUE H
JUCIIEPCUsl TEOMETPUYECKOTO M OMHOMHUAIBHOTO pacipeesIeHUH.

3aKkoH OOJBIIMX YHUCEN M €ro poiib B Hayke, Ipupoje u obmecTBe. BriOOpouHbIi MeTon
UCCIICJOBAHUM.

[Tpumepsl HENpEpBIBHBIX Cly4yailHbIX BenuuuH. lIoHATHE O IUIOTHOCTM pacnpeneneHus.
3anauu, NpUBOIALINE K HOPMaJIbHOMY pacripeseneHuto. [lonsaTre o HopMaaIbHOM pacipeesIeHUN.

INJIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pe3yibTaThl OCBOCHHS MpOTrpaMMbl ydeOHOro mpenMera «MaremaThka
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c()OPMUPOBAHHOCTBIO ~ TPAXKIAHCKOM MO3MIMKA  OOyYalolerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUHCKOTO OOIIECTBA, MPEACTABICHUEM O MATEMAaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, NPOLEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TP.), YMEHHEM B3aUMOJCHCTBOBATh C COIMUAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHUEM.

IHaTpuoTHYyecKkoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTBHIO POCCUIMCKON TPaKIAHCKON MIACHTHUYHOCTH, YBAKCHHs K MPOILIOMY H
HACTOAIIEMY POCCHUMCKOW MaTEMAaTHKH, [IEHHOCTHBIM OTHOIIEHUEM K JTOCTHXKEHUSIM POCCHMCKHX
MaTeMaTUKOB U POCCHUMCKOM MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAaHUIO ITHUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTUSX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHWEM  JYXOBHBIX IIEHHOCTEM  POCCHMCKOTO  Hapoaa; CcHOPMHPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHMS, ATUYECKOTO IOBEICHUS, CBSI3aHHOTO C IMPAKTUYECKUM MPUMEHEHUEM



JOCTH)KCHUN HAyKH M JIESITEIbHOCTHIO YYEHOTO; OCO3HAaHMEM JIMYHOIO BKJIaJa B MOCTPOCHUE
YCTOHYUBOTO OyIYILIErO.

JcTeTH4ecKoe BOCIUTAHME:

ACTETHUYECKUM OTHOILIEHUEM K MUPY, BKIIIOUasl 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEUICHUM, PACCYKICHUM; BOCIPUUMUYUBOCTHIO K MaTEMaTUYECKUM acCIeKTam
pa3IMYHbIX BUJOB UCKYCCTBA.

du3nvecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS IPUMEHSITh MaTeMaTHUYECKHE 3HAHUSI B UHTEpecax 3J0POBOTr0 U
6e3omacHoro oopasa )XKM3HH, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/10pPOBBIO (3J0POBOE MUTAHHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHM M OTIbIXa, peryispHas (usnueckas aKTUBHOCTD);
(U3UYECKOTO COBEPIIICHCTBOBAHUS, IIPH 3aHSATUSIX CIOPTUBHO-03/I0POBUTEIBHOMN IEATEIHHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHUEM IIEHHOCTH TPYAOIIO0HS; MHTEPECOM K Pa3IMYHbIM chepam
npoecCHOHANBHOM AESITETbHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSIMH, YMEHUEM
COBEPIIATh OCO3HAHHBIN BBIOOP Oyay1el MpoPeccCuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE
IUTaHbI; TOTOBHOCTBIO U CITIOCOOHOCTHIO K MaTEeMaTHYeCKOMY 00pa30BaHUIO  CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUH BCEM KU3HU, TOTOBHOCTHIO K aKTHBHOMY YYaCTHIO B PEIICHUH MPAKTUUECKUX 337124
MaTeMaTHUYeCKON HAMpaBICHHOCTH.

IK0JIOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTUYECKOW KYNbTYpbl, MOHUMAHHEM BIUSHUS COILHUAIBHO-
HPKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHON U COLMAIbHOW Cpelbl, OCO3HAHUEM
rI100abHOT0 XapaKkTepa HKOJIOTMYECKUX MPo0ieM; OpUeHTalel Ha MPUMEHEHNE MaTeMaTHUECKUX
3HAHWH JUTSI pEIICHHS 3a/1a4 B 00JIACTH OKPYXKAIOIICH CPE/Ibl, INIAHUPOBAHUS MTOCTYITKOB M OLICHKH
MX BO3MOXKHBIX TIOCIIEICTBUM JIJIs1 OKPYXKAIOLIEH CPEbl.

LeHHOCTH HAYYHOTO0 MO3HAHUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKlH ¥ OOIIECTBEHHOW WPAKTUKH, TOHHMMAaHUEM MaTeMaTH4YeCKOM Hayku Kak chepbl
YeJIOBEUECKOU JESATEIbHOCTH, JTANOB €€ pa3BUTUA U 3HAUMMOCTH JJIA Pa3BUTHUS LUBWIM3AINY;
OBJIQJICHHEM SI3BIKOM MAaTeMaTHKU U MAaTEeMaTHYECKOM KyJIbTYpOU KaK Cpe/ICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIISATh IPOEKTHYIO U UCCIEAOBATENIbCKYIO E€ATEIbHOCTh UHIUBUAYAIbHO U

B IpYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yJabTaThl OCBOSHHS MPOTPaMMBI y4eOHOTO mpenmeTa «MareMaTHkay
XapakTepU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHBIMU  OCUCMEUAMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — PecysamUGHbIMU
oeticmeusmMu.

1) Vuueepcanvuvie noznasamenvuwle oelicmeus, obecneuusarom @Gopmuposanue 0a306bix
KOCHUMUBHBIX NPOYecco8 o0yuaowuxcs (oceoenue mMemooo8 NO3HAHUA OKPYIHCAIouje2o Mupa,
npUMeHeHUe 102UYeCKUX, UCCTIe008AMeNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

ba3osrble Jornyeckue 1eHCTBHUA:

® BBISBJIIATH W XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEeMAaTHYECKUX OOBEKTOB,
TOHSITHIA, OTHOIIICHHIH MKy MTOHATUSAMU; (HOPMYITHPOBATH ONPEICICHUS TOHITHIA; YCTAHABIINBATh
CYIIECTBEHHBIN NMPH3HAK KJIACCH(UKAIUK, OCHOBAHHS Al 00OOLICHUS U CPaBHEHUS, KPUTEPHH
IPOBOIUMOTO aHAJIH3a,;

® BOCIPUHUMATh, (HOPMYIHpPOBATH U NPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHbIC, eANHIYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,



® BBIBJIATH MaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U NPOTHUBOpEYMs B (akTax,
JTAHHBIX, HAOTIOJCHUIX U YTBEPKICHUSX; IpeylaraTb KpUTEPUH JUIsI BBISIBICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYHIA;

e JieNaTh BBIBOJABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JAECIYKTHBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

® IPOBOAMTH CAMOCTOATENIBHO JJOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUHN (TIPSMBIE U OT
IOPOTHBHOTO), BBICTPAaUBaTh APryMEHTAlMIO, TPUBOJUTH TPHUMEPHl H  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYKJACHHSI U BHIBOJIBI;

e BBIOMpATH CHIOCOO perieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpPATh HaNOOJIee MOIXOAAIINHA ¢ YIETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeiiCTBHA:

® ICIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS; (POpPMYyITUpOBaTH
BOTIPOCHI, (UKCUPYIOIIKWE TPOTUBOpPEYHE, MpOOJIEeMy, YyCTaHABIMBAaTH MCKOMOE M JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

® MPOBOAWTH CAMOCTOSITEJIPHO  CIITAHMPOBAHHBIA  OKCIIEPUMEHT, HCCJIECIOBAaHUE II0
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBICHHS, MPOIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMH, TPOLIECCAMH;

® CaMOCTOSITEIbHO (OPMYIHPOBATH 0OOOIICHUST U BBIBOABI IO Pe3yiIbTaTaM IPOBEAEHHOTO
HaAOIIO/IEHUS], UCCIIEIOBaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX PE3yJbTAaTOB, BHIBOJOB U
000011IeHHI;

® TIPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOIECCa, a TAKKE BBIABUTATH MPEATOIOKEHHUSI O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undpopmanmeii:

® BBISIBIATH JePUIUTH HHPOPMAIUH, JAaHHBIX, HEOOXOAUMBIX AJI OTBETAa Ha BOIMPOC U IS
pelLeHHs 3a/1auu;

e BBIOMpaTh HMH(POPMAIMIO W3 HMCTOYHMKOB DPA3IUYHBIX THUIOB, aHAJIW3HPOBATH,
CHCTEMATH3UpPOBATh W HWHTEPHPETHPOBATH HWH(OOPMAIMIO pA3IMYHBIX BHIOB H  (QopM
MpeJICTaBICHHUS,

® CTPYKTYypHUpPOBaTh HHPOPMAIIUIO, IPEJICTABIATE €€ B Pa3IUYHBIX (POpMax, WIUTFOCTPHPOBATH
rpaduyecku;

® OIEHMBATh HAAEKHOCTH HMH(POPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvhvie KOMMYHUKamugHwvle Oelicmeus, 00ecneuusarom coopMuposaHHoCmy
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

OO0uenne:

® BOCHPUHUMATHh M (OPMYJIHPOBATH CYXKJEHHS B COOTBETCTBHM C YCIOBHSMHU M LEJISIMHU
00I1IeHUs; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX,
JIaBaTh MOSICHEHMSI 110 XO/Iy PEIICHHUs 3aa4l, KOMMEHTHPOBATH IMOJIYYCHHBIH pe3yIbTar;

e B X0/€ OOCYXJIEHHUS 33/1aBaTh BONPOCHI MO CYIIECTBY 00CYXIaeMOl TeMbl, MPOOJIEMBI,
pemaeMoil 3ajauu, BHICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha IOWCK PEIICHHS; COMOCTABIATH CBOH
CYXJIEHUS C CYXKICHMSIMU JPYTUX YYAaCTHMKOB JHajiora, OOHapyXHMBaTh Pa3IU4Me U CXOJICTBO
TIO3HIINI; B KOPPEKTHOU (hopMe HopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,;

® [IPE/CTAaBIIATh PE3yNbTaThl PEIICHHs 3aJaud, SKCIEPUMEHTa, HMCCIECIOBAaHUS, INPOEKTa;
CaMOCTOSITENIFHO BBIOMpATh (hopMaT BBHICTYIUICHUS C YYETOM 3ajau MPe3eHTaul U 0COOEHHOCTEH
ayJIUTOPHUH.

CoTpyaHunuecTBo:

® TIOHMMAaTh M UCHOJH30BaTh NMPEUMYHIECTBA KOMAaHIHOW M MHIUBUAYAIbHONH pabOThI MpH
pelieHny y4eOHBIX 3a/ay; MpPUHUMATh Iefb COBMECTHOH JIeATeNbHOCTH, IJIAHHUPOBATh
OpraHu3allMi0 COBMECTHOM pPabOThI, paclpenessiTh BUABI PadoOT, JAOroBapuBaThCs, O0OCYKIAaTb
MIPOIIECC U PE3yIbTaT pabOThI; 0000IIaTh MHEHHUS HECKOJIBKHUX JIIOJICH;



® y4acTBOBAaTh B TPYNIOBHIX (Gopmax paboThl (0OCYXkIeHUs, OOMEH MHEHHUH, «MO3TOBBIE
IITYPMBI» U UHBIE); BBIITOJIHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOM JEMCTBUS C APYTUMU
YJIeHAMA KOMAaHJIbl, OIEHMBATh KAaueCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvnvie pezynamuenvie Oeiicmeus, obecneuusaiom Gopmuposanue CMblciO8bIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuszanus:

COCTaBJIATh ILJaH, ANTOPUTM pELICHUs 3a7ayd, BbIOMpPaTh CHOCOO pemeHus ¢ y4€ToM
UMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATH
BapUaHThI pPEIICHUH ¢ y4éTOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb:

® BJIAJIETh HABBIKAMU [103HABATENIBHOM peIeKkchy Kak 0CO3HaHUs COBEPLIAEMbIX ASHCTBHUHI U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3yJIbTAaTOB; BIaJeTh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS
npoliecca 1 pe3ysbTara pereHus] MaTeMaTHIecKor 3a1a4H;

® [IpelBUJECTh TPYAHOCTH, KOTOPbIE MOI'YT BO3HHMKHYTh IpPU PELICHUH 3aJaud, BHOCHUTb
KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HalJIEHHBIX ONIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSIM, OOBSICHATH IPUUMHBI JOCTHXKEHUS
WIA HEJOCTHXKEHHS pe3ylbTaTOB JEATENIbHOCTH, HAaXOAWTh OIIMOKY, JaBaThb OLIEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

Uurtath U CTPOUTH TaOJIULIBI U TUATPAMMBI.

OnepupoBaTh MOHATHAMHU: cpeliHee apupMeTHYecKoe, MeraHa, HauboJbllee, HauMeHbIlIee
3Hau€HUE, pa3Max MacCHBa YHCIOBBIX JIaHHBIX.

OnepupoBaTh MOHATUSAMH: CIy4alHbBIM SKCIIEpUMEHT (OMBIT) M CclydaiiHOoe coObITHE,
AIIEMEHTapHOEe COOBITHE (3JIEMEHTAPHBIM MCXO0J) CIIy4allHOTO OIbITa; HAXOAWTHh BEPOSITHOCTH B
OMBITaX C PAaBHOBO3MOKHBIMU CIYYaWHBIMU COOBITHSIMU, HaXOAMTh M CPAaBHUBATh BEPOSTHOCTH
COOBITHI B U3YYEHHBIX CIy4YailHBIX 3KCIIEpUMEHTAaX.

Haxonute u QopmynupoBaTh coObITHS: NepeceueHrue U OObeIMHEHHE MAHHBIX COOBITHIA,
coObITHE, MPOTHBOIOJIOXHOE JIaHHOMY COOBITHIO; IOJIb30BAThCAd JAMAarpaMMaMu Oiiepa U
(bopMyIoii croxkeHus BEpOATHOCTEH MPU PELIeHNUH 3a/1a4.

OnepupoBaTh TOHSATUSMHU: YCJIOBHas BEpPOSITHOCTb, HE3aBUCHUMbIE COOBITHUS; HAXOJIUTh
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHUS, C TIOMOILBIO IEPEBA CIYyYailHOIO OIBITA.

[TprMeHsTh KOMOMHATOPHOE IPABUIIO YMHOXKEHUS MPU PELLIEHUH 3a/1a4.

OnepupoBaTh NOHATHAMU: UCIIBITAHUE, HE3aBUCUMBIE HCTIBITAHUS, CEPUSI UCIIBITAHUN, YCIIEX U
HeyJlaua; HaXOUTh BEPOSITHOCTU COOBITUH B CEpPUH HE3aBUCUMBIX UCIIBITAHUI 10 TIEPBOTO yCIeXa;
HaXOJIUTh BEPOSATHOCTU COOBITHI B CEpUU UCTIBITAaHUM bepHymu.

OnepupoBaTh MOHATHAMU: Ccly4yaiiHas BeMYHMHA, paclipe/ie]ieHle BEpOITHOCTEH, JuarpaMmma
pacnpeneneHusl.

11 KJIACC

CpaBHUBaTh BEPOATHOCTH 3HAYEHUM CIy4ailHOM BEIWYMHBI 1O PACIPENCICHUI0 WU C
MMOMOIIBIO JUATr'PaAMM.

OnepupoBaTh MOHSATHEM MAaTEMaTUYECKOTO OXHUAAHUS, TMPUBOJAUTH MPHUMEPHL, Kak
MNPUMCHACTCSA MATCMAaTUYCCKOC OXUIAAHUC CJIy‘-IElﬁHOﬁ BCIIMYMWNHBI HaAXOJUTh MATECMATHUYCCKOC
O’KHJaHUE T10 JAHHOMY paclpeeeHUIO.



Nwmeth MpeaACTaBJICHHUEC O 3aKOHC OOJIBIIIMX YHCE]L.
NmeTts MMpEACTABICHUE O HOpMAJIbHOM PACIIPCACICHHUN.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/mm NporpaMMbl Beero ; KoHTpoJbHbIe ; IIpakTnyeckue 06pazoBaTeIbHbIE
padoTbI padoTbl pecypes
1 IpencTanenue NanHL 1 4 0 0 https://resh.edu.ru/
omnucaTesbHas CTaTUCTHKA
CrnyualiHble ONBITHI U CIydaliHbIE
2 COOBITHSI, OIBITHI C PABHOBO3MOYKHBIMHU 3 0 1 https://resh.edu.ru/
AJIEMEHTapPHBIMU UCXOTAMHU
3 Onepaun Hax CO6EITMMH’ 3 0 0 https://resh.edu.ru/
CJIO’KEHUE BEPOSITHOCTEM
VYcnoBHas BEpOSITHOCTb, IEPEBO
4 CITy4aifHOTO OMBITa, (POPMYJIa MOTHON 6 0 0 https://resh.edu.ru/
BEPOATHOCTH U HE3aBUCUMOCTb COOBITHI
5 DJ1eMeHThl KOMOUHATOPUKH 4 0 0 https://resh.edu.ru/
6 CepHHv HOCHCHOBATEIRHEIX 3 0 1 https://resh.edu.ru/
UCIIBITAaHUI
7 CatydaiHbIe BeTHIHHb! H 6 0 0 https://resh.edu.ru/
pacnpeneneHus
8 O§O6meHHe 1 CHCTOMATHSAIA 5 2 0 https://resh.edu.ru/
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 34 5 5
[TPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KosinuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne n/n HporpaMmbi Beero Konrpounubre Hpakruieckue o0pazoBaTesibHbIE
padoThI padoThI pecype
1 MareMaTHueCKOe 0KUIaHNE 4 0 0 https://resh.edu.ru/
CITy4aitHOM BEITUYHMHBI https://ege.sdamgia.ru/
Jlucriepcus ¥ CTaHAapTHOE https://resh.edu.ru/
2 Yo 4 0 1 : -
OTKJIOHCHHUE CITyYaiHOM BETUUMHBI https://ege.sdamgia.ru/
3 3aKoH OOJBIIMX YHCET 3 0 1 h ttpsh/t/tss:e//srg;rr]ﬁ?j?; rruu//
4 HenpepbiBHbIe citydaiiHbie 2 0 0 https://resh.edu.ru/
BEJIMYMHBI (pacipeeIeHus) https://ege.sdamgia.ru/
https://resh.edu.ru/
5 HopmainbHoe pacnipeneneHus 2 0 1 https://ege.sdamaia.ru/
5 [ToBTOpenue, 0600IICHUE U 19 2 0 https://resh.edu.ru/
CHCTEMATH3alAs 3HAHWI https://ege.sdamgia.ru/
OBHIEE KOJIMYECTBO YACOB I1O 34 2 3
ITPOIT'PAMME



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka
/i yp Beero ; KonTposabHbie ; IIpakTHyeckue 0Bpa30BATEIBHBIE
padoThI padoThI pecypebi
IIpencrasienne JaHHEBIX C HOMOIILIO
1 pea o m 1 0 0 https://resh.edu.ru/
Ta0JIML ¥ IUarpaMMm
Cpennee apudmeTnueckoe, MeIuaHa,
HanOOJIbIIIEE U HAMMEHBIIIEE 3HAYCHUS
2 ’ 1 0 0 https://resh.edu.ru/
pa3max, Tucrepcusi, CTaHIapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
Cpennee apudMeTnyecKkoe, MearaHa,
HauOoJIbIlIee U HAaUMEHbIIIEE 3HAUYECHHUS,
3 1 0 0 https://resh.edu.ru/
pasmax, AUCIepcusi, CTaHAapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB
Cpennee apudmeTnueckoe, MeIuaHa,
HanOoJIbIIIEE M HANMEHbIIIEE 3HAUECHH,
4 1 0 0 https://resh.edu.ru/
pa3max, JUCIEPCHs], CTAHIAPTHOE
OTKJIOHCHHE YHCITIOBBIX HA0OPOB
CrnyualiHble S9KCIEPUMEHTHI (OTBITHI) U
5 clly4daiiHble COOBITHS. DJIeMEHTapHbIC 1 0 0 https://resh.edu.ru/
COOBITHS (MCXOIBI)
BeposiTHOCTB cilydaliHOTO COOBITHS.
BepositTHOCTH COOBITHH B OIBITAX C
6 P 1 0 0 https://resh.edu.ru/
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHAMA
BeposiTHOCT ciTy4aiiHOro COOBITHSL.
7 P Y4 1 0 1 https://resh.edu.ru/
[TpakTrueckas pabora
Omnepanuu HaJl COOBITHSIMU:
8 pall . 1 0 0 https://resh.edu.ru/

nepecevyeHune, 00beIMHEHNE COOBITHIA,
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IIPOTUBOIOJIOKHBIC COOBITHS. JlnarpaMmmbl
Ditnepa

Onepanuu Haj COOBITUSAMU:
nepeceveHre, 00beTMHEHUE COOBITHH,

9 IPOTHBOIOJIOXKHBIE COObITHA. J{narpaMmbl ! 0 0 https://resh.edu.ru/
Ditnepa
10 dopmyiia CII0KEHHS BEPOSATHOCTEH 1 0 0 https://resh.edu.ru/
YcnoBHas BEpOSITHOCTh. Y MHOXKEHUE
11  BepositHOCTeH. [lepeBo ciydaitHOro 1 0 0 https://resh.edu.ru/
IKCIIEPUMEHTA
VYcaoBHAsE BEPOSITHOCTh. Y MHOKCHHUE
12 | BepositHOcTel. [lepeBo ciydaitHOro 1 0 0 https://resh.edu.ru/
IKCIIEPUMEHTA
VYcinoBHas BEPOSITHOCTh. Y MHOXKEHHE
13 | BepositHOCTEH. [lepeBo ciydaitHOro 1 0 0 https://resh.edu.ru/
IKCIIEPUMEHTA
14 dopmyria OIHOM BEPOSITHOCTH 1 0 0 https://resh.edu.ru/
15 dopmyIia MOJTHOM BEPOSITHOCTH 1 0 0 https://resh.edu.ru/
16 (opMyJIa IOHOH BEPOATHOCTH. 1 0 0 https://resh.edu.ru/
HesaBucumble coOBITHS
17 KonTponpHas padoTa 1 1 0 https://resh.edu.ru/
18 KomOuHaTOpHOE IPABUIIO YMHOKEHHUSI 1 0 0 https://resh.edu.ru/
19 [epecraHoBkHU U hakTOpHAT 1 0 0 https://resh.edu.ru/
20 Yucio coueranuit 1 0 0 https://resh.edu.ru/
21 TpeyrombHni Hackans. Gopuysa 1 0 0 https://resh.edu.ru/
6unoma HeroToHa
bunapHbIli c1y4alHBIN OIBIT
(ucmipITaHue), ycrex U HeyJaya.
22  HesaBucumble ucnbitanus. Cepus 1 0 0 https://resh.edu.ru/

HE3aBUCHUMBIX UCIIBITAHUN A0 1IepBOTO
ycrexa
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Cepusi He3aBUCUMBIX UCIIBITAHUI

23 1 https://resh.edu.ru/

bepnymum
Cepust HE3aBUCHMBIX HCITBITAHHIA.

24 TlpaxkTuueckas paboTa ¢ HCIIOJIb30BaHHEM 1 https://resh.edu.ru/
AJIEKTPOHHBIX TAOJIUIL

25 CryuaiiHasi BeTMuuHa 1 https://resh.edu.ru/

26 Pacnipenienierre BEpOSTHOCTEN. 1 https://resh.edu.ru/
JluarpamMma pacrpeaeneHus

27 CyMMa ¥ TIpOU3BE/ICHUE CITydaifHbIX 1 https://resh.edu.ru/
BEJINYNH

28 CyMMa ¥ TIpOU3BE/ICHUE CITydaifHbIX 1 https://resh.edu.ru/
BEJINYNH

29 ITpumepsl pacrpeaeicHnil, B TOM YUCIIe 1 httos://resh.edu.ru/
reOMETPUIECKOe M OMHOMUAILHOE

30 [Ipumepsl pacripeeICHUI, B TOM YKCIIe 1 https://resh.edu.ru/
reOMETPUIECKOE M OMHOMHAIBHOE

31 Hosroperme, 0606IfleHHe 1 1 https://resh.edu.ru/
CHCTeMaTH3aIlnsl 3HAHUH

32 Hostopettne, 06061516}1“6 1 1 https://resh.edu.ru/
CHCTEMaTH3aIUs 3HAHUH

33 HtoroBast KOHTpOJIbHAsE paboTa 1 https://resh.edu.ru/

34 Hosroperte, 0606]516}1“6 " 1 https://resh.edu.ru/
CHCTEMaTH3aINs 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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11 KJIACC

KoaunuecTBo 4yacoB DJIEeKTPOHHbBIE
H‘/]:rf Tema ypoka Beero KoHTpoJibHbIE IIpakTuyeckue gggjagz?;feﬂbnme
padoThI padoTsbI pecypes
[ToBTOpenue, 060061IeHNE,

1 cucremMaru3anus 3Hanuii. CirydaiiHbie 1 0 0 https://resh.edu.ru/
OIIBITBHI ¥ BEPOSITHOCTH CITyYaiHBIX https://ege.sdamgia.ru/
coObITuii. Cepun HE3aBUCUMBIX UCIIBITAHUIN

[ToBTOpeHME, 0000IIECHNE,

5 cucreMaTu3anus 3Hanuin. CiryyaiiHbie 1 0 0 https://resh.edu.ru/
OITBITBI ¥ BEPOSITHOCTH CITy4aiHbIX https://ege.sdamgia.ru/
coObIThii. Cepur He3aBUCHMBIX HCITBITAHHIA

[ToBTOpeHue, 06001EeHNE,

3 cucreMaru3anus 3HaHuid. CirydaiiHbie 1 0 0 https://resh.edu.ru/
OIIBITBHI ¥ BEPOSITHOCTH CITyYaiHBIX https://ege.sdamgia.ru/
coObITuii. Cepun HE3aBUCUMBIX UCIIBITAHUIN

[ToBTOpenue, 06061IeHNE,

4 cucreMaru3anus 3HaHuid. CirydaiiHbie 1 0 0 https://resh.edu.ru/
OIBITBHI ¥ BEPOSITHOCTH CITyYaiHBIX https://ege.sdamgia.ru/
coObITuii. Cepru HE3aBUCHUMBIX MCTIBITAHUMA

Hpumepsi npuveHeHis https://resh.edu.ru/
5 MaTEeMaTHIECKOTO OXKHUJaHHS 1 0 0 ) -
https://ege.sdamgia.ru/
(cTpaxoBaHue, 10TEpES)
5 MareMaTHUeCKOe O)KUTaHUE CYMMBI 1 0 0 https://resh.edu.ru/
CITyJallHBIX BEIUYUH https://ege.sdamgia.ru/
MareMaTHdeckoe OKHIaHNE
7 F€OMETPUYECKOTO U 6I/IHOMJII/IaJ'ILHOP0 1 0 0 https://resh.e(_ju.ru/
N https://ege.sdamgia.ru/
pacrpeeieHui
MaremaTtdeckoe OKHIaHue hitps://resh.edu.ru/
8 reOMETPHUECKOr0 U OMHOMHUAIBHOTO 1 0 0

pacrnpeeneHui

https://ege.sdamagia.ru/
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10

Jlucnepcus U cTaHAAPTHOE
OTKJIOHCHHE

Hucnepcus u ctaHapTHOE
OTKJIOHEHHE

https://resh.edu.ru/
https://ege.sdamagia.ru/

https://resh.edu.ru/
https://ege.sdamagia.ru/

11

12

Jlucniepcun reoMeTpruYecKoro u
OMHOMMAJIBHOTO paclpe/ieIeHus

[IpakTryeckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOIHI

https://resh.edu.ru/
https://ege.sdamagia.ru/

https://resh.edu.ru/
https://ege.sdamagia.ru/

13

14

15

3akoH OONbIINX YKce. BrIOopouHbIit
METOJ MCCIIEJOBAaHUI

3akoH OonpIINX Yyrcen. BeiGopouHslii
METOJ MCCIIEJOBAaHUI

[IpakTuueckas padbora c
MCIIOJIH30BAHUEM SJICKTPOHHBIX TaOJIUI]

https://resh.edu.ru/
https://ege.sdamagia.ru/

https://resh.edu.ru/
https://ege.sdamagia.ru/

https://resh.edu.ru/
https://ege.sdamgia.ru/

16

17

HroroBas koHTpoNbHAs paboTa

[IpuMepsl HENPEPBIBHBIX CIIy4anHbIX
BeIUMYHUH. DYHKIINS IJIOTHOCTH
pacnpenenenusi. PaBHomepHoe
pacrpenesieHue U ero CBOMCTBa

https://resh.edu.ru/
https://ege.sdamagia.ru/

https://resh.edu.ru/
https://ege.sdamagia.ru/

18

19

[IpuMeps! HEPEPBIBHBIX CIIyYalHBIX
BCJINYHH. qDYHKIII/ISI IIJIOTHOCTHU
pacnpenenenus. PaBaomepHoe
pacrpeiesieHle U €ro CBOMCTBA

3agauu, TpUBOASIINE K HOPMAIbHOMY
pacnpenenennto. yHKIUA INIOTHOCTH U
CBOMCTBa HOPMAJIbHOT'O paclpeieseHus

https://resh.edu.ru/
https://ege.sdamgia.ru/

https://resh.edu.ru/
https://ege.sdamagia.ru/

20

21

[IpakTryeckas pabota c
MCIIOJIb30BAHNUEM DJIEKTPOHHBIX TAOJIHUIL

[ToBTOpenue, 0600mEeHNE U
cucTeMaru3anus 3HaHui. OnucaTenpHas
CTAaTUCTHUKA

https://resh.edu.ru/
https://ege.sdamagia.ru/

https://resh.edu.ru/
https://ege.sdamgia.ru/
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22

[ToBTOpEeHuE, 0600IIEHNE U
cucremMaru3anud 3Hanuii. OnucareabHas
CTaTUCTHKA

https://resh.edu.ru/
https://ege.sdamagia.ru/

23

24

[ToBTOpeHuE, 0600IIEHNE U
cucteMaru3anys 3Hanuii. OIbBITE C
PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMU
COOBITUSIMA

[ToBTOpeHUEe, 0600IICHNE 1
cucremMaruzanus 3HaHui. OIBITHI C
PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMU
COOBITUSIMHU

https://resh.edu.ru/
https://ege.sdamagia.ru/

https://resh.edu.ru/
https://ege.sdamagia.ru/

25

26

27

[ToBTOpEeHME, 0000IIEHNE 1
cHCTeMaTHu3anus 3HaHui. BerauciaeHue
BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM
dbopMyI1 1 TpadUIECKUX METOIOB
(KoopauHaTHAs MIpsAMast, IEPEBO,
nuarpamma Jisepa)

[ToBTOpeHME, 0600IICHNE 1
cUucTeMaru3anus 3HaHui. Berancnenue
BEPOATHOCTEH COOBITHII ¢ MPUMEHEHUEM
dhopmyn u rpadUUECKHX METOIOB
(koopauHaTHAs MpsAMas, I1epeBo,
nuarpamma Disepa)

[ToBTOpenue, 0600IIEeHNE U
cUCTeMaTu3auys 3HaHui. Berancnenue
BEPOATHOCTEHN COOBITHI ¢ MPUMEHEHUEM
dbopMy1 u rpadUIeCKUX METOIOB
(xoopauHaTHas npsAMas, 1epeBo,
auarpamma Diiepa)

https://resh.edu.ru/
https://ege.sdamagia.ru/

https://resh.edu.ru/
https://ege.sdamagia.ru/

https://resh.edu.ru/
https://ege.sdamagia.ru/

28

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anys 3Hanui. Beraucnenne
BEPOATHOCTEH COOBITHII ¢ MPUMEHEHUEM
dhopmyn u rpadUUECKIX METOIOB

https://resh.edu.ru/
https://ege.sdamgia.ru/
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(KoopauHATHAS MIPsIMast, IEPEBO,
nuarpamma Disepa)

[ToBTOpeHUE, 0600IICHNE 1

https://resh.edu.ru/

29 cucteMaTtu3anus 3HaHui. CirydaitHbie 1 https://ege.sdamaia.ru/
BEJIMYUHEI M pacTpeielieHuUs
Hosropenne, 06061?61{“6 " https://resh.edu.ru/
30 cucteMaTtu3anus 3HaHui. CiryJaitHbie 1 X -
https://ege.sdamgia.ru/
BEJIMYUHEI M pacTpeielieHuUs
Hosropenne, 0606?%“6 1 https://resh.edu.ru/
31 cucTeMarTu3anys 3HaHu. MareMaTuyecKoe 1 X -
N https://ege.sdamgia.ru/
OKUJIAHWE CITYYAHON BEITHYNHBI
HosTopenue, 0606IuneHHe 1 https://resh.edu.ru/
32 cucTeMarTu3anys 3HaHu. MareMaTuuecKoe 1 X -
N https://ege.sdamgia.ru/
OKUJAHWE CITYYAHON BEITHYNHBI
https://resh.edu.ru/
33 HroroBast koHTpoIbHAs paboTa 1 hitps://ege.sdamaia.ru/
[ToBTOpeHue, 0600IICHUE U https://resh.edu.ru/
34 N 1 - -
CHCTEMATH3alAs 3HAHWI https://ege.sdamgia.ru/
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOT'PAMME



https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Teopust BeposSTHOCTEH M CTATUCTHKA. DKCIIEPUMEHTAIbHOE yueOHOE TocoOre. ABTOPHI:
Trotropun 10.H., MakapoB A.A., Beicoukuii 1.P. Mocksa. U3gateasctBo MITHMO

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA

Matemaruka.EI'D. Teopus BepositHocTH o penakiueit ®.d JIeicenko, C.F0.Kynabyxosa
"Teopust BEpOATHOCTEH M CTATUCTUKA" DKCIepruMeHTanbHOE yaeOHoe mocodue a1 10-11 kimaccos
00111€00pa30BaTENBHBIX YUPEKICHUN
FO.H. Tropun u ap, Mocksa. U3gateascreo MIITHMO
BepositHocTh U cTatuctuka: nocooue nmust yuurens 10-11 kmace, U.JI,bponackuii, O.C.MemaBkuHa

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
POIII
https://math-ege.sdamgia.ru/
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