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PaGouass mporpamma y4eOHOro Kypca «AJiredpa M Hayajga MaTeMAaTH4YeCKOr0 aHaJM3a.
ba3oBblil ypoBeHb»

MOSICHUTEJIbHASA 3AITUCKA

PabGouast mporpamma y4eOHOro Kypca «AnreOpa ¥ Hayajla MaTeMaTHYeCKOTO aHaIu3a»
0azoBoro ypoBHs jisi oOydaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHEero oO0mero oOpa3oBaHUs, C Y4ETOM
COBPEMECHHBIX MHPOBBIX TPEOOBaHUM, MPEIBIBISIEMBIX K MaTEeMaTHYECKOMY OOpa3oBaHUIO, U
TpPaMIUil poCCHiiCKOro 0oOpa3oBanus. Peamusaims mnporpaMMmbl OOECEYMBACT OBJIAJACHUE
KIIFOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIOIMIUMMHU OCHOBY IJId CaMOPAa3BHUTHA W HCIPCPLIBHOI'O
00pa3oBaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U IO3HABATEIBHOTO Pa3BUTHS
JMYHOCTH 00YYAIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anre6pa u Hauana MaTeMaTH4YecKOro aHaln3a» SBISETCS OJHUM W3 Hamboiee
3HAYUMBIX B MPOTpPaMMe CTapIIe IIKOJbI, MOCKOJbKY, C OIHOW CTOPOHBI, OH OOECHEeYHBaET
MHCTPYMEHTAJIbHYIO 0a3y AJisl U3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI,
dbopMupyeT JIOTHYECKOoe W aOCTPaKTHOE MBIIIICHUE YYalluXCsl Ha YPOBHE, HEOOXOIUMOM IS
OCBOCHUSI KYypCOB MH(OPMATHKH, OOIICCTBO3ZHAHMS, MCTOPHH, CIOBECHOCTH. B pamkax JaHHOTO
Kypca yuyaliMecs OBJIAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HayKH, KOTopas
(dbopMynupyeT CBOM JOCTHXKEHUSI B MAaTeMaTH4YecKoil popme.

Kypc anrebpsl u Hauan MareMaTHUyeCKOro aHalIM3a 3aKJIaJIbIBA€T OCHOBY JJIS YCIIEIIHOTO
OBJIAACHUA 3aKOHAMHAU (1)I/I3I/IKI/I, XUMHHU, 6I/IOJIOFI/II/I, IIOHNMAaHHUsI OCHOBHBIX TGHI[CHIII/Iﬁ OKOHOMMKH U
00IIIeCTBEHHOM JKHU3HH, TIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(DPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HUCIOJb30BaTh MX B IOBCEJIHEBHON >KM3HHU. B TOXe Bpemsi OBJajeHUE
a6CTpaKTHBIMI/I " JIOTUNYCCKHU CTpOFI/IMI/I MaTEeMAaTU4YCCKUMHU KOHCTp}/KIII/IﬂMI/I paSBI/IBaeT YMeHI/Ie
HaXOIUTh SaKOHOMepHOCTI/I, O6OCHOBI>IBaTI> NCTUHHOCTH yTBGp)KI[eHI/ISI, HCITIOJIB30BATh O606HICHI/IG
U KOHKPETH3alHlo, abCcTparupoBaHHE M aHAIOTHIO, (OPMHpPYET KpeaTMBHOE M KPUTHYECKOE
MbllJIeHHe. B Xoie u3yudeHus aiareOpbl U Haval MaTEeMaTHYeCKOro aHaju3a B CTapIiel IIKoje
yqanu/lecs[ HOquaIOT HOBBIfI OIIBIT pGHIGHI/ISI anKnanme 3ada4, CaMOCTOsATCIBbHOI'O HOCTpOGHI/ISI
MAaT€MaTHYECKUX MOJENEN pealbHbIX CHUTyallud W MHTEPIPETAlUH ITOJYYEHHBIX PEIICHMI,
3HAKOMSTCA C MPUMEpPAMU MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJAIOIIMMHUCS MATEMATHYECKUMHU OTKPBITUSMH U UX aBTOPAMH.

Kpr o6na)1aeT 3HAYUTCIIBHBIM BOCIIMTATCJIBHBIM ITOTCHIIMAJIOM, KOTOpI)II\/JI peanmyeTcs[ KakK
yepe3 ydeOHBbI MaTepuall, CrocOOCTBYIOMMK (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U
yepe3 crnenuduky y4eOHON IesSTeNbHOCTH, TPEOYIOIIEH CcaMOCTOSTENbHOCTH, AaKKypaTHOCTH,
MPOJIOJKUTENIbHOM KOHIEHTPAIlMM BHUMAHHS U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3ybTar.

B ocHoBe Merommkm oOyueHHsi anreOpe W HavajgaM MaTEeMaTHYECKOTO aHaln3a JICKUT
NeSITeIbHOCTHBIN MPUHIUI O0yUYEHUSI.

Crtpykrypa Kypca «Anrebpa ¥ Hayalla MaTeMAaTHUECKOTO aHAIN3a» BKIIOYAET CIIEAYIOIINe
COJiep>KaTeNbHO-MeToANYecKue NuHUU: «Yucna W BbUUCIHCHHS», «DyHKIMH U TpaduKmy,
«YpaBHEHHS U HEpaBeHCTBay, «Hadama maremaTuyeckoro anain3a», «MHOXKeCTBa U JIOTHKa». Bee
OCHOBHBIC COllep)l(aTeJ'II)HO-MeTOJII/I'-IeCKI/Ie JIMHUHN I/I?)yanOTCS[ Ha HpOTS[)KeHI/II/I JABYX JICT 06yqu1/1$1 B
CTapllel MIKoJie, ECTECTBEHHO JIOMOJIHAS APYT APYyra U NOCTENEHHO HACHIIAsACh HOBBIMU TEMaMu U



paznenaMu. JlaHHBIN Kypc ABIIS€TCS MHTETPATUBHBIM, MOCKOJIbKY OOBEAUHSIET B cebe colepikaHue
HECKOJbKUX MATEMAaTHYCCKUX OUCHUIIJINH: anrera, TPUTOHOMCTpPH, MaTeMaTUYECKUU aHaJIu3,
Teopusi MHOXecTB W Jnp. Ilo Mepe Toro kak yuwammecs OBIAJeBalOT BCE Oojee MIMPOKUM
MaTEeMaTHYECKUM aIlllapaToM, y HUX MOCeI0BaTeIbHO (OPMUPYETCS M COBEPIICHCTBYETCSI YMEHUE
CTPOUTH MaTeMaTHYECKYIO0 MOJIEb PealbHOM CUTyallud, MPUMEHSATH 3HAHUS, MOJIyYeHHBIE B Kypce
«Anrebpa W  Hayaja MaTeMaTUYeCKOro  aHajiu3a», JUIsl  PEHIeHUS  CaMOCTOSITEIbHO
chOpMyITMPOBAHHON MaTeMaTUYCCKOM 3a/1a4, a 3aTeM HHTEPIPETUPOBATH MOJTYICHHBIN PE3yIIbTaT.

CopepxarenpbHO-MeTOUYECKas JIMHUA «YKcna ¥ BBIYUCICHUS» 3aBepiiaeT (HopMHpOBaHHE
HABBIKOB HCIIOJIb30BaHUs JEHCTBUTENBHBIX YHCE, KOTOpOe OBbLJI0O HA4aTO B OCHOBHOM mIkojie. B
cTapiieil IKoie ocoboe BHUMaHME yaensercss (OPMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX
HAaBBIKOB, BKIIIOYAKOIIUX B C€6$I HCIIOJIb30BAHUC Pa3JINIHBIX (bOpM 3a1mucu IIGfICTBPITeJIBHOFO quciJia,
YMEHHE PAlMOHAIBHO BBIMOJHATH JCUCTBUSA C HUMH, JeJIaTh NPUKUIKY, OLICHUBATH DPE3YJbTar.
OOyuaromuecs TMOTYYalOT HAaBBIKM NPUOMKEHHBIX BBIYMCICHUM, BBIIOJHEHUS JEHCTBUI C
qyucjiaMu, 3allMCaHHBIMH B CTaHI[apTHOf/'I (1)0pMe, HUCIIOJIB30BaHUd MAaTCMaTHYCCKHMX KOHCTAHT,
OLCHHWBAHUA YU CJIOBBIX BLIpa)KeHI/If/'I.

Jluaust «YpaBHEHHS U HEPABEHCTBA» pEaU3yeTcsl Ha MPOTSXKEHUU BCEro OOydeHUs B
CTapuiel IIKoJe, TIOCKOJbKY B KaXJOM paszfelie MpOorpaMMbl MPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aaad. OOyuaroniyecs: OBJIaIeBAOT Pa3IMYHbIMH METOJaMU PELICHUS LIETbIX,
pallMOHAJIBHBIX, HpPPAlUOHAJIBbHBIX, ITOKAa3aTCJIbHBIX, JIOFapI/I(l)MI/I‘-IeCKI/Ix U TPUTOHOMCTPHYCCKUX
ypaBHeHI/If/'I, HCPAaBCHCTB U HX CUCTCM. HOJIyT-ICHHBIe YMCHUSA HCIIOJIB3YIOTCA IPHU HCCICAOBAHHUU
(GYHKIIMH ¢ TMOMOINBIO MPOU3BOJHOM, pENICHHHM NPUKIATHBIX 3a/ad W 33/Ja4 Ha HaXOXJICHUE
HauOOJBIINX M HAMMEHbIIUX 3HaueHUW (yHKiuU. J[aHHAs conepkaTenbHasl JIMHUS BKIIOYAET B
ce0st Tarke (GOPMHUPOBAHNE YMEHHI BBIMIOIHATH PACU€Thl MO (GOpPMYyIIaM, MPeoOpa3oBaHUsI LENbIX,
pallMOHAJIBHBIX, HWPPAalHOHAJIBHBIX W TPUTOHOMCETPHUYCCKUX BI)Ipa)KeHI/If/'I, a TaKXE Bblpa)KeHHfI,
COJiepKalllMX cTerneHu u Jjorapudmsel. brnaromapss u3ydeHuto anreOpandyeckoro Marepuana
MIPOUCXOJUT JallbHEHIIee Pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIILICHUS YYallUuXcs,
(GOopMHUPYIOTCS HaBBIKM JIEAYKTHUBHBIX PpacCyKIEHHH, paOoTbl C CHMBOJBHBIMU (opMamy,
MPEACTABICHUS] 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEM B BHUJIE€ PAaBEHCTB M HEPABEHCTB. AJjredpa
npennaraet 3¢(eKTUBHbIE MHCTPYMEHTHI AJISl PEIICHUS MPAKTHUYECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJsJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKHU.

CopepxarenpbHo-MeTOoAMYeCKass JUHUS «DPYHKIMM U TpapUKh» TECHO INepervieTaeTcs ¢
JIPYTUMU JTUHUSIMU KypCa, TTOCKOJIBKY B KaKOM-TO CMBICIIE 33/1a€T MOCIEA0BATEIIbHOCTh U3yUEHUS
MaTtepuana. V3yueHue CTEmeHHOW, MOKa3aTeNbHOHM, JOrapupMUYECKOW U TPUTOHOMETPHUUECKHX
GyHKIUH, UX CBOWCTB M TpadHKOB, WCIMONb30BaHWE (YHKIMM ISl pelIeHus 3amad U3 JPYTrux
yqe6Hr,1x npeaMeEToOB U pe&HBHOﬁ KHN3HU TECHO CBA3aHO KaK C MaT€MaTHYCCKUM aHAJIN30M, TaK U C
pelieHueM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Oosibllioe BHUMaHUE YIEISIeTCs (OPMUPOBAHUIO
YMEHHs BbIpaxaThb (HOpPMYyTaMH 3aBHCHUMOCTH MEXAY pa3IMYHbIMH BETUYMHAMHU, HCCIEI0BATh
MOJIy4eHHbIe PYHKIIMH, CTPOUTH UX rpaduku. Matepuan 3Toi cofepaTelbHOMN JIMHUN HAIEIeH Ha
Pa3sBUTHC YMeHI/Iﬁ W HaBBIKOB, ITO3BOJIAIOIIMNX BBIPAXKATH 3aBUCUMOCTH MCXKAY BCINMYHMHAMHU B
paznmuuHOil (opme: aHATUTHYECKOHM, Tpadudeckol u cioBecHoW. Ero m3ydeHue crmocoOCTByeT
Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHHUS, CIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3AIlUH,
HCIIOJIb30BAHUIO aHAJIOT .

CopepxarenpHast nuHuA «Hauama mMaTremMaTHUecKOro aHaln3a» IMO3BOJISET CYIIECTBEHHO
pacCliipruTh KPYr' KaK MaTEMAaTHYCCKUX, TaK W MPUKIAAHBIX 3ada4d, JOCTYITHBIX O6y‘—IaIOHII/IMC$I, y
KOTOPBIX TOSIBISIETCS BO3MOXKHOCTBH HCCIENIOBAaTh M CTPOUTH Tpaduku (PyHKIUN, ONpEAensTh HX



HauOOoJIbIIME W HAaUMEHbIINE 3HAU€HMs, BBIYUCIATH Momanud (GUryp u oObEMBI Tell, HAXOAUTh
CKOPOCTHM M YCKOpEHMs IpolueccoB. JlaHHass coaepxaTenbHas JIMHUAA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHUS MAaTEMaTHUYECKUX MOJCIECH pPEAIbHBIX CUTYyallUi, HaXO0XKICHUS
HAaWIy4lllero pEIIeHUs B IPUKIAIHBIX, B TOM YHCIIE COLUAJIbHO-)KOHOMHYECKUX, 3aJadax.
3HAaKOMCTBO C OCHOBAMM MAaTeMaTHYECKOI0 aHajM3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTMYECKOTO W KPEaTHMBHOTO MBIIUICHHUS, (OPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTEeMaTHKH B HayKe, TEXHHWKEe M HCKyccTBe. OOydaromuecs Y3HAIOT O
BBIIAIOIINXCS PE3YJIbTaTax, OJYYEHHBIX B XOJ€ Pa3BUTHs MaTEMaTUKU KaK HayKH, H UX aBTOpaXx.

CopepxarenpHo-MeTOANYECKass JTUHMUS «MHOXKECTBa M JIOTUKa» B OCHOBHOM IIOCBSIIECHA
9JIEMEHTaM TEOPUM MHOXECTB. TE€OPETUKO-MHOKECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC LIIKOJFHOW MaTEeMAaTUKU M MpeAaraloT Hanboiee yHUBEPCAIbHBIHN S3bIK, 00bETUHSIIOMNN BCe
pa3zesbl MaTEMAaTHKU U €€ MIPWIOKEHUH, OHU CBSA3BIBAIOT PA3HBIE MATEMATHUYECKUE NUCLUIIIMHBI B
enuHoe 1nenoe. IloaTtoMy BakHO 1aTh BO3MOXKHOCTh UIKOJBHUKY ITOHMMATh TEOPETUKO-
MHOY>KECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMATHKU M HCIIOJIb30BATh €ro U BBIPAXKCHUSA CBOMX
MBICJIEH.

B kypce «Anrebpa M Hayajla MaTeMaTUYECKOI'O aHAIM3a» MPUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYECKOr0 MOJEIMPOBAHUSA, KOTOpble MpPHU3BaHbl C(HOPMUPOBATH HABBIKUM IOCTPOEHUS
MoJiesiel pealbHbIX CUTYallMi, MCCIEIOBAaHUS 3THUX MOZEIECH C MOMOUIbIO ammapara aiareOpbl U
MaTE€MaTHYECKOr0 aHAJIM3a U MHTEPIIPETALMU IIOJIyYCHHBIX PE3YJIbTATOB. TaKue 3a/1aHusl BIUIETCHBI
B Ka)XXJIbI M3 Pa3JeoB NPOrPaMMBI, IIOCKOJIBKY BECh MAaTepuaj Kypca IUPOKO UCIOIb3YETCS IS
pelIeHns NpUKIaJHbIX 3a1a4d. [Ipy pelmenun peaapHbpIX IPAKTUYECKUX 3aa4 Y4alUecs: Pa3BUBAIOT
HaOJII0AAaTeNbHOCTh, YMEHHE HaXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOIb30BATh
aHAJIOTHIO0, 00001aTh U KOHKPETU3UPOBATH MpodiiemMy. JlesaTenbHoCTh o GOpMUPOBAHHIO HABBIKOB
pelleHns NMPUKIAJHbIX 3aJa4y OpraHu3yeTcs B IPOLIECCE M3YYEHMsI BCEX TeM Kypca «Amnrebpa u
Hayajla MaTEMAaTUYECKOT0 aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM mnaHe Ha M3y4deHHE Kypca aireOphl U Hayall MaTEMaTHYeCKOTro aHaiMu3a Ha 0a30BOM
ypoBHE oTBoAMTCS 2 yaca B Hexenmo B 10 kiacce u 3 yaca B Hegento B 11 kmacce, Bcero 3a JiBa
roja ooyuyenus — 170 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYUCICHUA

Pannonanehpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOM, HMPOLEHTHI, OECKOHEUHBIE
nepuojuveckue  pobu.  ApudMmernyeckue  ONepalud ¢ palMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHUsl YHCIOBBIX BbIpaXeHUH. [lpumeHeHue npobeil W TMPOLEHTOB Ui pELICHUs
MIPUKJIAHBIX 33/1a4 U3 Pa3JIUYHBIX OTPACIIE 3HAHUN U PEAIbHON KU3HMU.

JleiicTBuTenbHble uMcia. PanuoHanbHble W UppalMoOHajbHBbIE 4Kcia. ApUpMeTHUecKHe
Olepaluu C JNEHCTBUTENBHBIMU 4YHCIaMUu. [IpuOMkEHHBIE BBIYMCICHUS, MpPABUJIa OKPYTJICHUS,
MIPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUM.



Crenenp ¢ menbiM mokazareneMm. CranmapTHas ¢opma 3amucd JIEWCTBUTEIBHOTO YHCIIA.
Hcnonp3oBanue noaxoasmiend GopMel 3amucu ASHCTBUTEIBHBIX YUCEN ISl PEUICHUS TPAKTUYECKUX
3a]1a4 U [IPEICTaBICHUS] JaHHBIX.

Apudmerndeckuii KOpeHb HaTypadbHOU cTeneHu. J[ecTBus ¢ apuMETUUESCKUMHU KOPHSIMU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCHHYC M TAaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHIE€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa u TOXKIECTBEHHbIE TPEOOPa30BAHNUS.

[IpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIpaXeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
bopmyIIbI.

VYpaBHeHME, KOPEHb ypaBHEeHHs. HepaBeHCTBO, penieHre HepaBeHcTBa. MeTo L MHTEpBaoB.

Pemienue nenbix U ApoOHO-palIMOHAIBHBIX YPAaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanMoHaNbHBIX YPABHEHUN U HEPABEHCTB.

PemeHne TpUroHOMETpUYECKUX YPABHEHUM.

[IpuMeHeHNEe ypaBHEHUN M HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3alad M 3a1ad U3
pa3nuyHbIX 001acTel HAYKU U peaIbHOM KHU3HHU.

DOYyHKUMH U TPaPUKU

Oynkius, cnocoosl 3ananus Gpyakun. ['paduk Gpyakmmm. Bzanmuo oOpaTHbie GyHKINH.

OO6nacte ompeneneHUs W MHOXKECTBO 3HaueHW QyHkumu. Hymmn ¢ynkumum. IlpomexyTtku
3HAKOMOCTOAHCTBA. YETHBIC 1 HEUETHBIC (QYHKIUH.

CrenenHas (yHKIUS C HaTypajJbHbIM M IeJbIM IokazaresneM. EE cBoiictBa M rpaduk.
CaoiicTBa 1 rpaduK KOpHsS N-0if CTETICHHU.

Tpuronomerpuveckass  OKpPY)KHOCTb,  ONpEACICHHE  TPUTOHOMETPUYECKUX  (DyHKIIHIA
YHCIIOBOT'O apryMeEHTa.

Havaja maTeMaTH4eCKOro aHajim3a

[locnenoBarenbHOCTH,  cmocoObl  3afaHMs  IocienoBaTrenbHOCTe.  MOHOTOHHBIE
ITOCJIEI0BATEIbHOCTH.

Apudmernueckass M reomeTrpuueckas — mnporpeccur.  beckoHeuHo — yObIBaromias
reomerpuueckas mnporpeccus. Cymma OecKOHEUHO YOBIBaloLIeil reoMeTpU4ecKoil Mporpeccuu.
@opMyna CIOXHBIX IPOLEHTOB. VCIOIB30BaHME MPOrPECCHH Ul PELICHHs] peajbHBbIX 3aaad
MIPUKJIATHOTO XapaKTepa.

MHoxecTBa M JTIOTHKA

MHoxecTBO, onepauuu Haja MHOXecTBaMmH. Jlmarpammsl Olinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO amnmnapara s ONWCAaHUs pealbHBbIX IPOLECCOB W SBICHUM, IpHU
pelIeHnH 3aa4 U3 IpYTuX y4eOHbIX MIPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10Ka3aTEILCTBO.

11 KJIACC

Yucia v BbIYUCTICHUA

Hatypanbnble u nensie uncina. [Ipu3Haku 1€1MMOCTH LIETBIX YUCEN.
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIECHH.
Jlorapudm ymcna. JlecaTuyHbIE U HATYpaTbHbBIE JIOTAPU(DMBI.
YpaBHeHHS U HEPABEHCTBA



[IpeobOpazoBanme BeIpaXEHUH, COIEPKAIINX JTOTAPUPMBEI.

[IpeoOpa3oBanue BBIPAXKEHUA, COACPIKAIMX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEIeM.

IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

CucremMpl JHMHEHWHBIX YypaBHEHMiIl. PerieHue nNpuKIagHbIX 3a1ad C I[IOMOIIBIO CHCTEMBbI
JIMHEWHBIX YPABHEHUM.

CucTeMbl U COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHeHMe ypaBHEHM, CUCTEM U HEPABEHCTB K PEILIEHUIO MaTeMaTHYECKUX 33134 U 3a7a4
U3 PA3IMYHBIX 00JIaCTe! HAYKU U peabHON KU3HH.

DOYyHKUMH U TPAaPUKHU

Oynkuus. [lepuoanueckue pyHkuuu. [IpomexyTku MOHOTOHHOCTH (QYHKIUH. MaKkCUMyMbl
1 MUHUMYMBI QyHkuu. Hanbombiiee 1 HauMeHblee 3HadeHne QYHKLIUU Ha IPOMEKYTKE.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpapuKH.

[TokazarenbHas u norapudmMudeckas GyHKIMH, UX CBOUCTBA U TPaHKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHus] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Vcnonb3oBanue rpagukoB (YyHKIMA Ui MCCIEAOBAaHUS IPOLIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEeaIbHOM KU3HHU.

Havyana maTteMaTH4eckoro anajimusa

HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB.

ITpousBonnas ¢pynkuuu. ['eomerprueckuii u Gpu3nIecKUit CMbICI IPOU3BOIHOM.

[Ipon3BosHble 3neMeHTAapHbIX (QYHKUUH. DOpMysbl HaXOXIEHHUS IPOU3BOJAHOM CyMMBI,
IIPOM3BEACHUS U YACTHOTO (PYHKIINH.

[IpumeHneHue MpoU3BOJHON K HCCIENOBAHUIO (DYHKIUH HAa MOHOTOHHOCTb U IKCTPEMYMBI.
Haxoxxnenue HanOoJbIIero 1 HAaMMEHbIIEro 3Ha4eHusl GyHKLUU Ha OTpE3Ke.

[IpuMeHeHHre MPOU3BOAHON JUI HAX0XKICHHUS HAWITYYLIEro pelleHus B PUKJIaJHbIX 3a/1a4ax,
JUIS OIPEJICJIEHNS CKOPOCTH Tpoliecca, 3aJaHHOTro GopMyJIoi uiu rpadukoMm.

[TepBoobpaznas. Tabmuna nepBooOpasHbIX.

WuTterpai, ero reomeTpuueckuii u puznyeckuii cMbici. Beruncnenue uurerpana no ¢popmyse
Herorona—IJlelibHuna.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydebHOro mpeamera «MaremaTuka» IOJKHO OO€CIeunBaTh JOCTIKEHHE Ha
YPOBHE CpeaHEro oO0Iero o0pa3oBaHHs CIHEAYIOUUX JUYHOCTHBIX, METaNpeJAMETHBIX U
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNabTaThl OCBOEHHUS TMPOrpaMMbl ydyeOHOro mnpenmera «MaTemaTuka»
XapaKTEPU3YOTCS:

I'paxxnanckoe BocniuTaHue:

C(OPMHUPOBAHHOCTBIO  IPAXJAHCKOW  TMO3UIMM  OOydYarollerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4IEHAa POCCHMCKOro OOIIecTBa, MPEACTaBICHUEM O MATEeMaTHYECKHUX OCHOBAX



(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, TPOLEAYyp TPaxAaHCKOTO oOOIecTBa
(BBIOOpBI, OMPOCHI M TIp.), YMEHHEM B3aUMOJICHCTBOBATh C COIHMAIBHBIMH HWHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMU U Ha3HAYCHUEM.

[TatproTryeckoe BoCIUTaHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKOMN T'PAKIAHCKOW HACHTUYHOCTH, YBAXKEHHUS K MPOILIOMY U
HACTOSIIEMY POCCHUICKOM MAaTEMATHUKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSM POCCHUCKHX
MAaTEMaTUKOB M POCCUMCKOM MaTEMaTHYE€CKOM IIKOJIbI, K MCIOJb30BAHUIO 3THUX JIOCTHKECHUN B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHHS:

OCO3HAaHHWEM  JYXOBHBIX IICHHOCTEH  POCCHIICKOTO  Hapona; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHHUEM
JIOCTHKEHU HAyKh W JEATEIbHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIaJa B TMOCTPOCHHUE
YCTOMYHUBOTO OYAyIIEro.

OCTETHYCCKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOYAsi SCTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3aJa4, PEHICHW, PACCYX JACHUI; BOCIPUUMYHMBOCTHIO K MaTEMaTHYECKHM AacleKTaM
pa3JIMYHBIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI IPUMEHITh MAaTEMAaTHUECKHAE 3HAHUS B MHTEpEcax 3J0POBOTO
u Oe3omacHoro oOpa3a J>KW3HH, OTBETCTBEHHOTO OTHOILIECHUS K CBOEMY 3J0POBBIO (30pPOBOE
MUTaHUe, COAIAaHCUPOBAHHBIN PEKUM 3aHATUN M OTAbIXA, PeryisipHas (Qu3nudeckas aKTHBHOCTD);
(hM3UYIECKOTO COBEPILICHCTBOBAHUS, TIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHON JACSITEIBHOCTHIO.

TpynoBoe BocliuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K Pa3THUYHBIM
chepam mnpodecCHOHATBHON ACATEIBPHOCTH, CBSA3aHHBIM C MATEMaTUKOW M €€ TPUIOKCHHSIMH,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oymyiied mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIJIaHBI; TOTOBHOCTHIO W CIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HallpaBJIE€HHOCTH.

DKOJIOTNYECKOE BOCIIUTAHHE:

c(hOPMUPOBAHHOCTBIO JKOJOTUUECKOW KYJIbTYPhl, TOHUMAHUEM BIHUSHUSA COIMAIBHO-
SKOHOMHUYECKHUX TIPOIECCOB HAa COCTOSIHUE TMPUPOJHON M COIMAIBHOW CpEelbl, OCO3HAHHUEM
rI100aTBFHOTO XapakTepa KOJIOTHYECKUX MpoOiieM; OpUeHTaluell Ha MPUMEHEHHE MaTeMaTHIeCKIX
3HAHUU AJIS pelIeHus 3a7a4 B 00JIaCTH OKpY’KaIoIIel cpeibl, MIIaHUPOBAHUS MOCTYIKOB M OIIEHKU
WX BO3MOXHBIX TTOCJIEICTBUM JIJISI OKPYKAIOIIEH CPEIbl.

[lenHOCTH HAy4YHOTO MTO3HAHMUS:

c(OPMUPOBAHHOCTHIO  MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKH W OOIIECTBEHHOW MPAKTUKU, MOHMMAHMEM MaTeMaTH4YeCKOW HayKu Kak cdepbl
YEJIOBEUECKOU JEATEIHHOCTH, ITANOB €€ Pa3BUTHSA W 3HAYMMOCTH JUIsI PA3BUTHS I[MBIIM3AINU;
OBJIQJICHHEM SI3bIKOM MAaTEMaTHKH M MAaTeMAaTHYECKOW KYyJIbTYypOH KaK CPECTBOM IO3HAHHS MHDA;
TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYIO U UCCIEAOBATENbCKYIO AEATEIbHOCTh UHANBUYAIbHO U B
rpy1mre.

METANPEAMETHBIE PE3YJIbTATbBI



MertanpenmeTHble pe3yabTaThl OCBOCHUS MpOrpamMmbl yueOHoro mpeamera «MaTemaTtuka
XapaKTepU3yIOTCS  OBNAJCHHEM  YHHUBEPCAIbHBIMH  HO3HAGAMEIbHbIMU oeticmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMBUAMU, — VHUBEPCANbHLIMU — pe2yIsimMUEHbIMU
OelicmeusMu.

1) Vuueepcanvuvie nosnasamenwhuvle oeiicmeus, obecneuusarom Gopmuposanue O6a308bix
KOCHUMUBHBIX NPOYECco8 00y4aowuxcs (0ceoenue Memooo8 HNO3HAHUS OKPYHCAloue2o Mupa,
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuel).

ba3zoBble mornueckue 1eMCTBU:

® BBIBISTh M XapaKTEPHU30BATh CYIICCTBEHHBIC MPHU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHSATHM, OTHONICHUH MEXIy MOHATUSAMU; (OPMYIUPOBATH ONpPEICICHUS TOHSATHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUS Ui 0000IIeHUS U
CpaBHEHHUS, KPUTEPUU TTPOBOJIMMOTO aHAIIN3A,

® BOCHPHUHHMMATH, (HOPMYIHUPOBATh M MPEOOPA30BBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTENIbHBIC, EIMHUYHBIC, YaCTHBIC U OOIIIKE; YCIOBHEIC,

® BLIBISTH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpEUUs: B (akrax,
TaHHBIX, HAONIOJCHUSX ¥ YTBEPKICHUSX; TpeIiaraTh KPUTCPUH IS BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIL;

e JleNaTh BBIBOABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3AKITIOUSHH 110 aHAJIOTUH;

® IIPOBOJUTH CAMOCTOSATEIHHO JOKA3aTEIIbCTBA MATEMATHUCCKUX YTBEPKICHUU (TIPSMBIC H
OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIINIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

e BbIOMpaTh crHoco® pemieHuss y4dyeOHOM 3ajgaud (CpaBHHBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOMpaTh HamOoJee MOAXOAAIIUN ¢ y4€TOM CaMOCTOSITENBHO BBIJIEICHHBIX
KpUTEPUEB).

bazoBble nccnenoBaTenbCKue ACHCTBHS:

®  HCITOJI30BATh BOIPOCKHI KaK MCCIICIOBATEIILCKII HHCTPYMEHT MTO3HAHUS; (POPMYITHPOBATH
BONPOCHI, GUKCUPYIOIIHE TPOTHUBOpPEUHE, MPodIeMy, yCTaHaBIUBATh HCKOMOE M JaHHOE,
(GhopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

® T[POBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIM OSKCIEPUMEHT, HCCIEIOBAaHUE TIO
YCTaHOBJICHHIO OCOOEGHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SBJIEHHS, IMpolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy O0BEKTaMH, SIBIICHUSIMH, TIPOIICCCAMU;

®  CaMOCTOSITENHHO (OPMYITUPOBATH OOOOIIEHHS U BBIBOBI MO pe3yibTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, WCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTHh TIOJMYyYEHHBIX PE3yIbTaTOB,
BBLIBOJIOB M O0OOIIEHNN;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MPEITOJIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHSX.

Pabora ¢ unpopmanueii:

® BBISBIATH JeUIUTHI HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BOMPOC U IS
pelIeHus 3a/1auH;

e BpIOMpaTh WHGOPMAIMI0O U3 WCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIU3HPOBATh,
CUCTeMAaTHU3UPOBaTh M HHTEPIPETUPOBATh MHPOPMAIMIO PA3NUYHBIX BUAOB H (POpM
MIPEJICTABIICHNS,;



CTPYKTYpUpOBaTh  HMH(OpMaIUio, MPEACTaBIATh €€ B  pas3IuyHbBIX  (Qopmax,
WTIOCTPUPOBATh rpaUuecKy;

OLIEHUBATh HAaA&KHOCTh HMH(OpPMAIMM TO CaMOCTOSITETBHO  C(HOpMYTUPOBAHHBIM
KPUTEPUSAM.

2) Yuueepcanvnvie KOMMYHUKAmMuUHble Oelicmaus, 00ecneuusarom coopmMuposaHHocnms

COYUATILHBIX HABIKOG 00YYAIOUUXCAL.
OOmenue:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYXJECHUS B COOTBETCTBUU C YCJOBHUSMH U HEISMHU
o0IlIeHus; [CHO, TOYHO, TPAMOTHO BbIpAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
IIICBMEHHBIX TEKCTaX, AAaBaTh IIOSICHEHHUS 10 XOJy PELICHUs 3aJa4d, KOMMEHTHUPOBAThb
IIOJIyYEHHBIN pe3ysbTarT;

B X0/ie O00CYXJIeHHsI 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYKAAEMOM TEMbl, MPOOJIEMBI,
pelaeMoil 3aaun, BbICKAa3bIBaTh MJEU, HALIEJICHHBIC HA MOUCK PELICHMS; COMOCTaBIISThH
CBOU CYXKICHHUSA C CY)KICHHSIMH JIPYTUX YYaCTHUKOB JHAJIOra, OOHAPYKUBATh pa3inyue U
CXOJICTBO TMO3ULMI; B KOPpPeKTHON ¢opme QopMyInpoBaTh pPa3HOIJACHUS, CBOM
BO3pa)KECHHUS;

IIPEICTABIIATh PE3YIbTAThl PELIECHUS 3aJadyM, JKCIIEPUMEHTA, HCCIENOBAHMS, INPOEKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIUICHMS C Y4ETOM 3ajlad MPE3eHTALUU U
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

MMOHMMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHJIHON M MHIWBHIYALHOW paOOThI MPH
pemieHrH y4eOHBIX 3a]a4; MPUHUMAThH II€Jh COBMECTHON JEATEIIbHOCTH, ITUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOW paloThl, pacmlpeneisTh BUABI pPabOT, JIOrOBapHUBATHCS,
00CYXI1aTh MPOLIECC U PE3YJIbTAT pabOThI; 0000IATh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCykaeHus, OOMEH MHEHM, «MO3TOBBIC
IITYPMBI» ¥ UHBIC); BBITIOJIHATH CBOIO YaCTh PaOOTHI M KOOPJAHMHUPOBATH CBOU JICHCTBUS C
JIPYTHUMH WICHAMH KOMaHJIbl; OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIHMI MPOIYKT TIO
KpUTepUsiM, cHOpMyIHPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynamugnsie Oelicmeus, 0Oecneuusarom GopmMuposanue cCMbiClo8bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranuzanus:

COCTaBJIATh IUIaH, aJTOPUTM pELIeHUs 3a7ayd, BHIOMpaTh CHOCOO pElIeHHs ¢ Y4ETOM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpPOBaThb U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH ¢ yU€TOM HOBOI MH(OpMAIIIH.

CaMOKOHTpOJIb:

BJIa/IETh HABBIKAMU MO3HABATEIbHOM pedIeKCUU KaKk OCO3HaHMsI COBEPIIAEMbIX JI€HCTBUN
U MBICITUTENBHBIX IPOLECCOB, HUX PE3YyJbTaTOB; BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOIIECCa U Pe3yibTaTa PEIIEHUS MaTEMATUYECKOM 3a/1a4H;

MpPEeBUJIETh TPYIHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTh IpPH PEIIEHUWU 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIETEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX, HaWICHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE pe3yjibTaTa MLEIHM U YCIOBUSAM, OOBSICHATH NPUUYUHBI
JOCTHIKEHUS WM HEOCTHKEHHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «AureOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUS JOJKHO OOecredyuBaTh JOCTHIKEHHE CIEAYHOIUX IMPeIMETHbIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BbIYMCTICHUS

OnepupoBaTh NOHSATHSAMHU: PAIMOHAIBHOE M JICHCTBUTENBHOE YHCIO, OOBIKHOBCHHAS H
JeCATUYHAs IPOOb, MPOLCHTHI.

BeinonsaATe apupmeTnyeckue onepaunnun ¢ pallMoHaIbHBIMU U ACHCTBUTEIBHBIMHU YHCIIAMHU.

BbimonHATe npuOIMKEHHBIE BBIYUCIEHMS, WCIHOJb3ys IIpaBUIa OKPYIJICHMs, JenaTh
MPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCIECHUM.

OmnepupoBaTh MOHATUSAMH: CTENEHb C LENbIM IOKa3aTeleM; CTaHAapTHas (¢opma 3amucu
JEUCTBUTENBHOIO 4YMCJA, KOPEHb HATYypaJlbHOW CTENEHHU; HCIOJIb30BaTh MHOAXOAALIYI0 (opMy
3alUCH JEMCTBUTEIBHBIX YUCEIN Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IIPEJCTABIICHUS JAHHbIX.

OnepupoBaTh NOHATHUAMU: CUHYC, KOCUHYC M TaHI€HC IIPOU3BOJBHOIO YIJIA; MCIOJIb30BaTh
3aMuch MPOU3BOJIBHOIO YIJla uepe3 0OpaTHbIE TPUTOHOMETPUUECKHE (DYHKLIUU.

YpaBHeHus U HepaBeHCTBA

OnepupoBaTh NOHATHAMM: TOXKIECTBO, YPABHEHME, HEPABEHCTBO; LEJNOE, PAalMOHAIBHOE,
UPPaLMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BommonHATe  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX ~ BBIPQXEHMM W peuiarhb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinmonHATe mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX WU HPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpyuMeHsTh ypaBHEHHS M HEpaBEHCTBA JJISl PEIICHUs MAaTeMaTHYeCKHX 3a/Jad W 3aj1ad u3
pa3aMYHbIX 00JaCTe HayKH U peasibHOM JKHU3HH.

MonenupoBaTh peajibHble CUTYalluu Ha A3bIKE aJIreOpbl, COCTABIIATh BHIPAXKEHUSI, yPAaBHEHUS,
HEPABEHCTBA II0 YCJIOBHIO 3aJaud, HCCIEN0BaTh ITOCTPOCHHBIE MOJENIM C HCIOJIb30BAHUEM
anmapara anreOpsl.

DyHKkUUH U rpaguKu

OmnepupoBaTh MOHATUAMHU: (PYHKIHUS, CTIOCOOBI 3aJaHUs (YHKIIUH, 00JacCTh ONpeesIeHHUs U
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QyHKIUH, B3aUMHO OOpaTHbIE (PYHKLIMH.

OnepupoBaTh MOHATUSAMHU: YETHOCTh U HEYETHOCTh (PYHKIMH, HYIU (QYHKIUH, IPOMEKYTKU
3HAKOIMOCTOSIHCTBA.

Hcnonb3oBatek rpapuku QyHKIMNA 111 pelIeHns ypaBHEHUH.

Crpoutb M yuTaTh rpaduKud JUHEHHOW (YHKLIMHU, KBAaJPAaTUUYHOW (YHKLHHU, CTETIEHHOU
(YHKIIUH C LIEIbIM TTOKa3aTeNIeM.

Ucnonw3oBark rpaduku (QyHKIUN JUIsI WCCIEIOBAHUS MPOIECCOB M 3aBUCHUMOCTEH MpHU
peleHnH 3a/a4 M3 APYruX YUeOHBIX IPEeIMETOB W pealibHOM XHU3HH; BBIpaXaTh (opMyiaamu
3aBUCHUMOCTH MEKy BETUUMHAMHU.

Havyana maTeMaTu4eckoro anajamusa

OnepupoBaTh NOHATHUAMHU: TIOCIEIOBATEIbHOCTb, apumeTnyeckass U TeoMeTpuyecKas
IIPOrPECCHUHN.



OrmnepupoBaTh MOHATHUSMU: OSCKOHEYHO YOBIBAIOINAs I€OMETPHUYECKas MPOrpecCHs, CyMMma
0eCKOHEUHO yOBIBAIOIIECH reOMETPUUECKOI MPOrPECCHH.

3aHaBaTB MOCJICAOBATCIIBHOCTU pa3JIMYHbIMHA criocodamu.

Hcrnosnp30BaTh CBOWCTBA MOCIICA0BATEILHOCTEN M IPOIPECCHIA ISl PEIICHHUS PeabHBIX 33/1a4
HPUKIJIAJHOTO XapaKTepa.

MHo:kecTBa U JOTHKA

OHepI/IpOBaTB MOHATHUAMU: MHOXKCCTBO, OIICpAllMA HAaJl MHOKCCTBAMMU.

Hcrnosnp30BaTh TEOPETHKO-MHOXKECTBEHHBIH almapar Jisl OMMCAHUs PEATbHBIX MPOLECCOB U
SIBJICHUH, IPU PELICHHUH 3324 U3 IPYTrHX Y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATHAMHE: OIIPECICHNE, TEOpEMa, CIISICTBUE, I0KAa3aTEIbCTBO.

11 KJIACC

Yucia v BbIYUCTCHUA

OnepupoBarh MOHATUAMU: HAaTypalbHOE, 1I€JI0€ YHMCII0; UCIIOJIb30BATh IPU3HAKU JEITUMOCTU
LIETIBIX YMCEJI, Pa3JI0KEHHUE YUCia Ha IPOCThIE MHOXKUTENH JIJIsl PEILICHUS 3a4au.

OnepupoBaTh NOHATHEM: CTEIIEHb C PAlMOHAIBHBIM [TOKA3aTEIEM.

OnepupoBarh NOHATUAMHU: JIOTapu(M Yncia, JECATHUHbBIE U HATypaJIbHbIE JIOTapU(PMBL.

YpaBHeHHsI M HEPABEHCTBA

[IpumeHsTH CBOMCTBA CTENEHU JUIsl IPE0OPa30BaHUs BbIPAXKEHHM; ONEpUPOBATh NOHATUAMU:
[I0Ka3aTeIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIbl MOKA3aTEIbHBIX YPABHEHUHN U
HEPaBEHCTB.

BoinonHATe  mpeoOpa3oBaHUs  BBIPAXKEHUM, COJEp)KalUX Jorapu(Mbl; ONEpUpPOBATh
MOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHME U  HEPABEHCTBO, pEIIaTh OCHOBHBIE  THIIbI
norapu(MUYECKUX YpaBHEHUH U HEPABEHCTB.

Haxoauts pemieHust mpocTeUIInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUSIMU: CUCTEMa JMHEMHBIX YpaBHEHHH U €€ pelIeHHe; HCI0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHHH ISl PEILICHU TPAKTUYECKUX 3a/1a4.

Haxonute pemieHuss mpoCTEUIIMX CUCTEM M COBOKYIHOCTEH pPALlMOHAIBHBIX YPABHEHHMU U
HEPaBEHCTB.

MonennpoBaTh peaibHble CUTYalluU Ha SI3bIKE aIreOphl, COCTABIISATH BHIPAYKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBHMIO 3a/ayd, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIH C
MCIOJIb30BaHUEM ammapara anreopsl.

DYyHKUMH U TPapuKu

OrnepupoBaTh MOHATHAMU: TIEPUOIUYECKAs PYHKITUSA, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH,
TOYKH dKCTpeMyMa (yHKIUH, HauOoJblllee U HaUMEHbIee 3HaueHUs (QYHKIIMM Ha IPOMEXYTKE;
WCIOJIb30BaTh UX TSI UCCIeIOBaHUS (DYHKITUH, 3aIaHHON rpaduKoMm.

OnepupoBatb MOHATUSMH:: rpaduxu IIOKA3aTEeJIbHOM, norapudmuueckoin u
TPUTOHOMETPUYECKUX (DYHKIUH; M300pakaTh UX HA KOOPAWHATHOW IJIOCKOCTU W HCIIOJIb30BATh
JUISl pEIIEHUs] YPABHEHUN U HEPABEHCTB.

N300paxaTh HA KOOPAUHATHOMN MIOCKOCTH IpapUKU JTMHEHHBIX YpaBHEHUH U HUCIOJIB30BaTh
UX JUISl PEIIEHUS] CUCTEMBI JIMHENHBIX YPABHEHUN.

Hcnons3oBark rpaduku GyHKIUI 1151 KCCIIETOBAHMS MTPOIIECCOB M 3aBUCUMOCTEH M3 APYTUX
y4eOHBIX AUCLHUILIHH.

HayvaJia MaTeMaTH4eCKOro aHaJIM3a



OmnepupoBaTh NOHATUSAMM: HeNpepbiBHAs (QyHKIMS; MPOU3BOAHAS (YHKIUH; UCIOIb30BAThH
reOMETPHUECKUI U (PU3NIECKUI CMBICI IPOM3BOIHON ISl PEIICHNUS 3a/1a4.

HaxoauTe mNpoOM3BOAHBIE 3JEMEHTApHBIX (DYHKIUHA, BBIYHCIATH HPOM3BOJIHBIC CYMMBI,
IIPOU3BECHNUS, YACTHOTO (DYHKIMIA.

Vcnonb30BaTh IPOU3BOIHYIO AJIS MCCIeI0BaHUs (DYHKIIMM HA MOHOTOHHOCTB M 9KCTPEMYMBI,
MPUMEHSTH PE3YIbTATHI UCCIICAOBAHMS K IOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUIsSl HAXOXK/IEHUSI HAWIYYILIEro PELIEHHs] B IPUKJIAJHbIX, B TOM
4HCJIe COUNATbHO-D)KOHOMUYECKUX, 3aJa4aX.

OmnepupoBaTh HOHATUSAMM: IEpBOOOpa3Has M HHTErpaj; IMOHMMAaThb TIE€OMETPUYECKUN H
(bu3nvecKuil CMBICI HHTErpaa.

HaxonuTte mepBooOpa3Hbie 31€MEHTapHBIX (YHKUIMH; BBIUUCIATH MHTErpal 1o ¢Gopmyie
Herorona—JleiOuuma.

Pemate npukianHele 3a7add, B TOM YUCIE COLMAIBHO-3KOHOMHYECKOTO U (PU3UYECKOIO
Xapakrepa, CpeACTBAMUA MaTEMAaTUYECKOI0 aHAJIN3A.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N KoanuectBo yacos DJIeKTPOHHbIE
(1)
HaumenoBaHue pa3ieioB U (undposbie)
n/ Bce Kontposabn IIpakTuuec
TeM MPOrpaMMbl o0pa3oBarteib
n ro ble padoTbl  KuHe padoThl

HbIE pecypchbl

MHoxecTBa paliMOHAIBHBIX U
JeHCTBUTEILHBIX YUCEI.
PanmonanbHbie ypaBHEHUS U
HEpaBEHCTBA

Oynkuuu u rpapuku. CreneHb
C LIeJIBIM TTOKa3aTesieM
ApudpmeTrnueckuiit KopeHb N—
3 oii crenenu. MppaunonaibHbie 18 1
YpaBHEHMsI U HEpaBEHCTBA

Dopmyisl
4 TPUrOHOMETpHUU. TpUroHOMETP 22 1
MYECKHEe YPaBHEHUS

ITocaenoBaTenbHOCTH U
POTPeCcCUu

[ToBTOpenue, 06001IIEHNE,
cHUCTeEMaTH3alMs 3HaHUI

OBILIEE KOJIMYECTBO YACOB

[10 ITPO'PAMME 68 4 0




11 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
(uudgposrbie)
oOpa3oBaTeJIbHbI
e pecypchbl

Ne HaumeHoBaHue
n/  pasiesioB U TeM Becer  Kourpouabubt  IlpakTuyecku
n NMPorpamMmbl 0 € padoThl e padoThbI

CreneHsb ¢
parMoHaTbHBIM
MOKa3aTeJIeM.
IToxazaTensHas

byHKIIHS.
ITokazaTennHbIe

12 1

ypaBHEHUS U
HEPAaBEHCTBA
Jlorapudmuueckas
byHKIHS.
Jlorapudpmudeckue 12
YpaBHECHUS U
HEPAaBCHCTBA

TpuroHomeTpudyecku
€ GYHKINH U UX
rpadukmu. 9 1
Tpuronomerpudecku
€ HEpaBeHCTBA
[TIpousBoaHas.

[TpumeHnenune 24 1
IIPOU3BOJHOMN

WHurerpai u ero
[IPUMEHEHUs

CucremMbl ypaBHEHUH 12 1

HarypanbHble u
LieJIbIe YUCIIa

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3allHs
3HAHUMN

18 2

OBIIEE KOJIMYECTBO
YACOB 10 102 6 0
I[TPOTPAMME




PabGouasi nporpamma yuyeOHoro kypca «I'eomerpusi. ba3oBblii ypoBeHb»

IHHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma yueOHOro Kypca «I'eomeTpus» 6a30BOro ypoBHs s ooyvarommuxcs 10
—11 kmaccoB paspaborana Ha ocHoBe @emepanbHOr0 rocyJapcTBEHHOrO 00pa30BaTEIbHOTO
CTaHjapTa CpeaHero oomero ooOpa3oBaHHs, C y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHHIA,
NPEABABIAEMBIX K MaTEeMaTHYCCKOMY OOpa30BaHHIO, M TPAIUIMHA POCCHUCKOTO 0Opa3oBaHMUSL.
PeaJII/I3a]_[I/ISI IporpaMmabl 06ecnqu/IBaeT OBJIaJICHUC KIIFOUCBBIMH KOMIICTCHIIUAMUM, COCTABJIAIOIIIUMHA
OCHOBY JUIS CaMOPa3BHTHUS M HEMPEPHIBHOIO 00pa30BaHHUs, LEIOCTHOCTh OOINEKYJIbTYPHOTO,
JIMYHOCTHOTO ¥ [MO3HABATEIBHOTO PA3BUTHS TMYHOCTH OOYUAIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh ydeOHOro Kypca TIE€OMETpMM Ha YpPOBHE CpeIHEero oOmero ooOpa3oBaHUs
00yCJIOBJI€HAa NPAKTUYECKON 3HAYUMOCTBIO METAlpeAMETHBIX U IMPEAMETHBIX pe3yJIbTaToB
o0y4eHMsT T'€OMETpPUM B HAIPABICHUM JIMYHOCTHOIO pa3BUTHs OOydarommxcs, (pOpMHpPOBAHUS
(GYHKIMOHATBHOH MaTeMaTHYeCKOW TPaMOTHOCTH, HM3YYEHHUs JAPYrHUX Y4YeOHBIX IHCLUIUIMH.
Pa3Butne y oOydaromuxcsi NpaBUIbHBIX INPEJACTABICHUNH O CYIIHOCTH U IPOUCXOXKJIECHUU
IeOMETPHUECKUX a0CTpaKIUi, COOTHOIIEHUH PEAJbHOr0 U HICAJIBHOIO, XapaKTepe OTpaKeHUs
MaTEMaTUYECKON HAyKOW SIBJIEHUH M IPOLECCOB PEAIILHOTO MHUPA, MECTE T'€OMETPUU B CUCTEME
HayK U POJIM MaTeMAaTUYECKOro MOJIEIMPOBAHUS B HAYYHOM MO3HAHUM U B IPAKTHKE CIIOCOOCTBYET
(hOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS YUAIINXCS, a TAK)KE Ka4eCTB MBIIUICHUS, HEOOXOJMMBIX
JUIs alalTallud B COBPEMEHHOM OOIIECTBeE.

I'eomerpust sBisieTcs OAHMM M3 0a30BBIX IPEJIMETOB Ha YPOBHE CPEIHEro OOLIero
o0Opa3oBaHMs, TaKk Kak OOeCcleyuBaeT BO3MOXKHOCTb HM3YyUEHHUs KaK JUCLHMIUIMH €CTECTBEHHO-
Hay4YHOU HaIlpaBJIECHHOCTH, TAK U TYMaHUTApHOM.

Jlornuyeckoe MbllUIeHHE, (HOPMUPYEMOE MTPU U3YUEHUH O0y4aroIMMUCS MOHATUHHBIX OCHOB
T€OMETPUU U TIOCTPOCHUM LEMOYKU JIOTUYECKUX YTBEPKICHHUM B XOJ€ PELICHUSA N€OMETPUUECKHUX
3a/a4, yMEHHUE BBIABUTaTh M OINPOBEPIaTh THUIIOTE3bl HEMOCPEICTBEHHO HCIIOIb3YIOTCS IPH
pEILIeHNH 3a]1a4 €CTECTBEHHO-HAyYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKHU.

YMeHHne OpUeHTHPOBAThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO pOJib BO BCEX 001aCTAX
JesTeNbHOCTH 4enoBeka. OpHeHTalMs 4yelloBeKa BO BPEMEHU U IPOCTPAHCTBE — HEOOXO0IUMOe
YCIIOBHE €r0 COLMAIBHOIO OBITHS, (hOpMa OTPAKEHHsI OKPYXKAIOIIEr0 MUPA, YCIOBHE YCIEIIHOIO
MO3HAHUS U aKTUBHOTO NpeoOpa3oBaHus JAeiicTBUTENbHOCTU. OnepupoBaHuE NMPOCTPAHCTBEHHBIMU
o0pazaMu 0OBeAMHSET pa3Hble BUABI y4eOHOM M TpPydOBOH JESTENbHOCTH, SBISETCS OJHUM M3
po¢eCCHOHATILHO BaXKHBIX KauecTB, IOITOMY aKTyajibHa 3ajadya (OpMHUPOBAHUS Y 00ydarOIUXCs
MIPOCTPAHCTBEHHOTO MBIIIJICHUS] KaK Pa3HOBUAHOCTH OOpPa3HOTO MBINIJIEHUS — CYIIECTBEHHOTO
KOMITIOHEHTA B IMOJATrOTOBKE K MPAKTUYECKOMN JAESITEILHOCTH IO MHOTUM HaIlPaBJICHUSM.

Lenb ocBOEHUs mporpamMmbl yueOHoro kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE O0Y4YEHUS —
o0meoOpa3oBaTeIbHOE U OOLIEKYJIBTYPHOE pa3BUTHE OOydaroluxcs uepe3 obecreueHue
BO3MOXXHOCTH TPHOOPETEHUST M HCIIOJIb30BAHUS CHCTEMAaTHYECKUX T'€OMETPUYECKUX 3HAHUHA U
NecTBUM, crienu(UYHBIX T€OMETPUHU, BO3MOXKHOCTH YCIIEUIHOTO MPOJOJKEHUS 00pa3oBaHUs IO
CIELUATIbHOCTAM, HE CBA3aHHBIM C IIPUKJIAHBIM UCIIOJIb30BAaHUEM T€OMETPUHU.



[IporpamMma no reomeTpun Ha 0a30BOM YpPOBHE IMpelHA3HaYeHa JUIsl 00YJarOIIUXCsl CpeaHei
IIKOJIbI, HE WCHBITHIBABIIMX 3HAUUTENBbHBIX 3aTPYAHCHHI HAa YypPOBHE OCHOBHOTO OOIIETro
obOpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOHWTH OOIIHE
MaTeMaTHYeCKUe YMEHUs, CBSI3aHHBIE CO CIEUU(PUKON Te€OMETpUU U HEOOXOJUMbIE IS KU3HU B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, oHM HMEIOT BO3MOXHOCTh H3YyYUTh T'€OMETpHUI0 Ooliee
rIyOOKO, €ClM B JajdbHEHIIeM BO3HHKHET HEOOXOJMMOCTh B TEOMETPUYCCKUX 3HAHUSAX B
poeCCUOHATTLHON IEATEIEHOCTH.

JlocTuKeHne LeI OCBOCHMSI MPOTrpaMMbl OOECIIEUMBAETCS PEUICHHEM COOTBETCTBYIOIIMX
3amad. [IpuopuTeTHRIMH 3a/layaMu OCBOCHHs Kypca «I['eomerpun» Ha 6azoBoM ypoBHe B 10—I11
KJ1accax SIBJISIOTCS:

e (opmupoBaHUE NPEICTABICHUSA O TEOMETPUH KaK YaCTU MUPOBOU KYyJIbTYPBI U OCO3HAHHE

e€ B3aMMOCBSI3H C OKPYKAIOIUM MUPOM;

e (opmupoBaHUE MpPECTABICHUS O MHOTOTPAHHUKAX U TelaX BpallleHUs KaK O BaXKHEUIINX
MaTeMaTUYECKUX MOJIESAX, TMO3BOJISIIONIMX OIUCHIBATh U M3y4daTh pa3HbIC SBJICHUS
OKPY>KaIOILEro MUpa;

e (opmupoBaHue yMEHHsS pacro3HaBaTh Ha YEPTEkKaX, MOJCISIX W B PEATHbHOM MHUPE
MHOTOTPaHHUKU U TeJla BPALICHHUS;

e OBJAJEHUE METOJaMU pEIIEeHUs 3aJad Ha IOCTPOEHUS Ha  H300paKeHUsIX
MIPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHUE yMEHHS OINEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAaHHHKAX M
TeJax BpallleHUsl U X OCHOBHBIMH CBONCTBaMU;

® OBJAQJICHUE ANTOPUTMAMH PEIICHHS OCHOBHBIX THUIIOB 331a4; (hOPMHUPOBAHHWE YMCHUS
MPOBOAWTh  HECIOXKHBIE  JIOKa3aTeNbHBIE  PACCY)KIEHUS B  XOJI€  peIlIeHUs
CTepEOMETPUUECKHX 3314 U 33]1a4 C IPAKTHUECKUM COJIePKaHUEM;

® pa3BUTHE UHTEUIEKTyallbHBIX M  TBOPYECKHX  CIOCOOHOCTeH  oOydaromuxcs,
MM03HABATEIPHON aKTUBHOCTH, UCCIICAOBATEIHCKUX YMEHHUH, KPUTUIHOCTH MBIIILICHUS;

e (opmupoBanue (GYHKIIMOHATHHOW TPAMOTHOCTH, PEIEBAHTHONH TE€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSIBICHUS T€OMETPUUYECKHUX TMOHATHUN, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEATbHBIX JKU3HEHHBIX CHTYaIlMsX W TPH HU3YYCHUU JAPYTUX Y4IeOHBIX MPEIMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH H 3aKOHOMEpHOcTed, (OpMyIMpoBaTb HMX Ha S3BIKE
T€OMETPUM U  CO3/1aBaTh T'€OMETPUYECKUE  MOJENH, TMPUMEHSATh  OCBOCHHBIN
TEOMETPUYECKUI  ammapar Uil  penieHusT  IPaKTUKO-OPHUEHTHPOBAHHBIX  3ajad,
WHTEPIPETHUPOBATH U OIICHUBATH MOTYUECHHBIE PE3YIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBIISIETCS BKJIIOUYEHHE B KypC CTEPEOMETPHH B
Hayalie ero M3y4eHHs 3a/ay, pelIaeMbIX Ha YPOBHE MHTYUTHBHOTO TO3HAHMS, U OINpPEIeIEHHBIM
o0pa3oM opraHM3oBaHHas pa0doTa HaJ HHUMH, YTO CIIOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIIUICHHUS, CTUMYJIHPYET MPOTEKAHNE HHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET
K JaTbHEHUIIIEMY U3YYSHHIO MPEMETA.

[Ipenmourenne OTAAETCA HATISIHO-KOHCTPYKTUBHOMY METOAY OOYYeHHs, TO €cCTh
TEOPETHYECKUE 3HAHUS HMEIT B CBOCH OCHOBE YYBCTBEHHOCTh MPEAMETHO-TIPAKTHYECKOM
NesATeIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUHN y YJAIIUXCS B KypCe CTEPEOMETPUH
MPOBOAMTCS 3a CUE€T pelIeHHs 3ajJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB W 3aJad Ha
OTIEpUpPOBAaHUE MPOCTPAHCTBEHHBIMH oOpa3amu. Co3maHue oOpa3a TPOBOAMUTCA C OMOpPOM Ha
HarJIsiTHOCTh, @ ONEPUpPOBaHKE 00pa30M — B YCIIOBUSAX OTBJIEYEHHUS OT HAIJITHOCTH, MBICIEHHOIO
M3MEHEHHUS €ro UCXOJAHOI0 COJepKaHUSI.



OcHOBHBIE  cojaepkarenbHble JuHMM  Kypca «['eomerpum» B 10-11  kjaccax:
«MHororpanHuku», «l[IpsMble U IUIOCKOCTH B IpocTpaHCTBe», «Tema BpameHus», «BekTopsl u
KOOpJAUHATHl B MPOCTpaHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHMM paclpenesnseTcss He TOJIbKO
[0 cojAepKaTeIbHbIM JIMHUAM, HO W 1O TrojaM oOydeHHs Ha YpOBHE CpeIHEro oOIIero
oOpa3oBaHus.

Conepxxanne 00pa3oBaHUS, COOTBETCTBYIOIEE IPEAMETHBIM pE3ylbTaTaM OCBOCHHS
paboueil mporpamMMsbl, pacupeAeaEHHBIM 10 rojaM 00ydeHHsl, CTPYKTYpPUPOBAHO TaKUM 00pa3oM,
YTOOBI OBNIJICHHE TE€OMETPUUYECKUMU MOHATUSIMU U HaBBIKAMH OCYIIECTBIISZIOCH MOCIIEA0BATEILHO
U TIOCTyNaTeiabHO, C COOJIOJIEHUEM TMPHUHIUIA [PEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY T'€OMETPHUYECKUX NPEACTABICHUN OOYYalOUMXCs, pacIiupsis U
yrayOusist €€, o0pa3yst MPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Henento B 10 kiacce u 1 yac B Henento B 11
KJ1acce, BCero 3a jiBa roja ooyueHus - 102 yueOHBIX daca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpur. Touka, mpsiMasi, TIIOCKOCTh, MpocTpancTBo. [loHsTHEe 00
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue IpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIINECs, MapaulelIbHbIE U
CKpeumBaromuecs npsmMbele. [lapamienbHOCTH HPsAMBIX W IUIOCKOCTEH B IIPOCTPAHCTBE:
IapajuleJIbHbIE IPSMBIE B IIPOCTPAHCTBE; NMApalIEIbHOCTh TPEX MPSIMBIX; MapaJUIeIbHOCTh MIPSIMON
U IIJIOCKOCTU. YTIBI C COHAIpPABJIEHHBIMU CTOPOHAMH; Yrojl MEXAY NPSMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh TJIOCKOCTEN: MapajliesIbHbIe TUIOCKOCTH; CBOMCTBA MapajuIeNIbHBIX TIOCKOCTEMH.
[Ipocreiiimue npocTpaHCTBEHHBbIE (UIyphl Ha IUIOCKOCTH: TETpa’Ap, KyO, Mapasuieienurnen;
IIOCTPOECHUE CEYEHUM.

[lepnieHIMKYIAPHOCTD NMPSAMON U MJIOCKOCTHU: NEPIEHAUKYISPHBIE IPSIMBIE B IPOCTPAHCTBE,
IpsIMBIE TApAJUICNIBHBIE W NEPIEHAMKYJSPHbIE K IUIOCKOCTH, IPHU3HAK IEPIEHINKYIIPHOCTH
IPSIMOM M IUIOCKOCTH, TEOPEMA O MPAMON NMEPHNEHANKYIIPHON INIOCKOCTH. YTUIBI B IIPOCTPAHCTBE:
yrojl MeXAy MNpsAMOM M IUIOCKOCTBIO; JBYTPAHHBIA YroJl, JUHEHHBIA yroyl IBYTPaHHOTO YIJIA.
IlepnieHUKYISAp U HAKIOHHBIEC: PACCTOSAHHME OT TOYKHU 0 IUIOCKOCTH, PACCTOSHUE OT IPSIMOM 10
IUIOCKOCTH, NpOeKUus (Urypel Ha IUIOCKOCTb. I[lepneHAMKYISpHOCTh IUIOCKOCTEH: MIpHU3HaK
MEePIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopemMa 0 TpEX nepneHauKyIspax.

MHoOrorpaHHUKH

IloHsiTE MHOTOTPAaHHMKA, OCHOBHBIE 3JIEMEHTBHI MHOIOTPAHHUKA, BBIMYKJIbIE U HEBBITYKJIbIE
MHOT'OTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. lIpusma: n-yronpHas npusma; T'paHH M OCHOBAHMS
NpU3MBbI; TpsiMasi W HakJIOHHAs TMpU3Mbl; OOKOBas M TOJHAS TOBEPXHOCTh IPHU3MBI.
[Tapannenenunen, NpsAMOYToOJbHBIM Napajuienenunen U ero cpoiictBa. Ilupammpa: N-yrosbHas
NUpaMy/ia, TPaHd W OCHOBaHHME NHMpaMHJIbl; OOKOBas M TOJHAas MOBEPXHOCTh MUPAMUIBI;



NMpaBWwibHAasg W yceUY€HHas NUpaMuAa. OJIEMEHTbl nOpu3Mbl W nupamunbl. [IpaBusibHbIE
MHOTOTPaHHUKU: TOHSITHE NPABWIHLHOTO MHOTOIPAHHMKA; IMpaBUJIbHAs MpU3Ma U MpPaBUIIbHAS
MUpaMuia; MPaBWIIbHAS TPEYTObHAS MUpaMUAa U MPaBUIBHBIN TeTpasrap; kyo. [IpencraBienue o
MPaBWIBHBIX MHOTOTPAHHUKAX: OKTA3IP, JOJACKA3AP U UKocadap. CedeHus Mpru3Mbl U TUPAMU/IBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSAMOU, IJIOCKOCTH.
DJIeMEHThI CUMMETPHUH B TUpaMuaax, napauienenuneaax, npaBuiIbHbIX MHOTOTPAHHUKAX.

Brruncnenue 3J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lmomans OOKOBOIA
MMOBEPXHOCTH M TMOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IO OCHOBAaHUH, TeopemMa 0 OOKOBOM
MMOBEPXHOCTU MPsAMON Mpu3Mbl. [lmomians OOKOBOH MOBEPXHOCTH M IOBEPXHOCTH IPaBUIBLHOMN
MUPaMHJIBI, TeOpeMa O TUIomaau yceu€HHou nupamusl. [lorstiue 06 00bpéme. OOBEM HUpPaMUIBI,
MPU3MBI.

[TogoOubie Tema B mpoctpaHcTBe. COOTHONICHHUS MEXKIY IUIOIMIAISIMH ITOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

11 KJIACC

Tesia Bpamenust

Hunuaapudeckass TMOBEPXHOCTb, OOpa3yrollue UWIMHIPUYECKOH MOBEPXHOCTH, OCh
MWINHAPUYECKON MOBepXHOCTH. LlmmmHap: ocHOoBaHUS M OOKOBas MOBEPXHOCTh, OOpasyromias U
OCh; TUIOIIAAb OOKOBOM U TIOJTHOM MOBEPXHOCTH.

Konunyeckass moOBEpXHOCTb, 00pa3yrolMe KOHHYECKOW MOBEPXHOCTH, OCh M BEpIIUHA
KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHMe U BepIllMHA, 00pa3yloiias U OCh; IJIOMAAb OOKOBOI
U TIOJIHOW TIOBEPXHOCTH. YCEUYEHHBIH KOHYC: OOpa3ylollue W BBICOTA; OCHOBAaHHMS M OOKOBas
MTOBEPXHOCTb.

Chepa wm map: ueHTp, paamyc, AUaMeTp; IUIOMAAL MMOBepxHOCTU cdeprl. B3ammuoe
pacnosoxeHue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

N300paxenue Ten BpalleHus Ha II0CKOCTH. Pa3BépTka numuHApa 1 KoHyca.

KomOunHammu Ten BpamieHusi © MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONIMCAaHHBIA OKOJIO C(EpHI;
cdepa, BIMcaHHAs B MHOTOI'PaHHUK, WM TEJIO BpaIlleHHs.

[Tonstne 06 o00béme. OcHOBHBIE CBoOiMicTBa 00bEMOB Ten. Teopema 00 o00béme
MPSIMOYTOJIBHOTO Mapajienenunena u cueactsus u3 He€. O0bEéM nunmuapa, konyca. O0béM mapa
Y TI0IIAh CEpHI.

ITonoOGHble Tena B mpocTpaHcTBe. COOTHOMIEHHS MEXIY IUIOUIAJIMU TOBEPXHOCTEH,
00bEMaMU MOOOHBIX TEll.

Ceuenuss nwiuHApa (MApaUieTbHO ©  MEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIEEe Yepe3 BEPIINHY), CEUECHUs 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocTd U B mpocTpaHcTBe. CloKeHHE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4YHucio. PasnmoxxkeHwe BekTopa MO TpEM HEKOMIUIAHAPHBIM BeKTopaM. [IpaBumiio
napajienenunena. Pemenue 3anad, CBA3aHHBIX C MPUMEHEHHEM TPABWII JICHCTBHH C BEKTOPAMHU.
[IpsiMmoyronbHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. Koopanuate! Bekropa. Ilpocreiimue 3agaun
B KOOp/AMHATax. YToi Mexay Bekropamu. CKansgpHOe Ipou3BeIeHHe BEKTOPOB. Brruncienue yrios
MEXIy TPSIMBIMA ¥  IDIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIH  METOJ TPH  PEIICHUH
TE€OMETPHUECKUX 3a]1ad.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJabTaTbl OCBOEHHUS IMPOrpaMMbl ydyeOHOro mnpenmera «MaremaTuka»
XapaKTEePU3YOTCS:

I'paiknanckoe BocnuTanue:

C()OPMHUPOBAHHOCTBIO ~ IPAXJAHCKOW IMO3UIMM  O0ydarollerocs Kak aKTUBHOIO H
OTBETCTBEHHOI'0 4IEHAa POCCUMCKOro OoOIIecTBa, MPEACTaBIEHUEM O MaTeMaTHYECKUX OCHOBaX
(YHKIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHUH, TNpoUEAyp TpakKAaHCKOTO oO0IIecTBa
(BBIOOpBI, OHpPOCHI M IIp.), YMEHHEM B3aUMOJEHUCTBOBaTh C COLMAIBHBIMM HMHCTUTYTAaMHU B
COOTBETCTBUHM C UX QYHKIMAMU M Ha3HAYEHUEM.

IlaTtpuoTnyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCHUICKON I'pa)kITaHCKOW HMIACHTUYHOCTH, YBAKECHHUS K IPOILIOMY U
HACTOSIIEMY POCCUMCKONM MAaT€MAaTHKH, LIEHHOCTHBIM OTHOILIEHHEM K JOCTHKEHUSM POCCUHCKHUX
MaTEMaTUKOB U POCCUICKOM MaTEMaTHMYECKOH IIKOJbI, K HCIIOJIB30BAHMIO ITHX JOCTH)KEHUN B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

OCO3HAaHHMEM  JIYXOBHBIX LEHHOCTEH POCCHHCKOTO  Hapoaa; Cc(HOPMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, 3THYECKOrO IIOBEJEHHUs, CBSI3aHHOIO C IPAKTUYECKUM IHPUMEHEHHEM
JOCTMKEHUM HAyKHM U JEATEIbHOCTBIO YUYEHOrO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOEHHE
yCTOMYUBOTrO OYAYILIEroO.

JcTeTHYecKoe BOCIIUTaHNe:

JCTETUYECKUM OTHOILIEHUEM K MUPY, BKJIKOYas ICTETUKY MaTEMAaTHYECKUX 3aKOHOMEPHOCTEN,
O0BEKTOB, 3ajlay, PELICHUH, PacCyXJIEHHUH; BOCHPUUMYMBOCTbIO K MAaTEMATUYECKUM acCHeKTam
Pa3IMYHBIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHME:

c(OpPMUPOBAHHOCTBHIO YMEHUSI IPUMEHATh MaTeMaTHUECKHUE 3HaHUS B MHTEpecax 370pOBOTO
u Oe3omacHOro obOpasa >KM3HM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO (310pOBOE
NUTaHue, cOaaHCUPOBAHHBIA PEXHUM 3aHATHH U OTHbIXa, peryispHas (Qu3nueckas aKTUBHOCTH);
(bU3MYECKOTO COBEPIIEHCTBOBAHUS, PU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN AESITEIbHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHUEM LEHHOCTH TPYAOJIOOUS; MHTEPECOM K DPAa3IUYHbIM
chepam npodeccuoHaNbHON AEATENBHOCTH, CBSI3aHHBIM C MaTEeMAaTUKOH M €€ NPHIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBINA BbIOOp Oynyliel npodeccuu M peann30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMYy OOpa30BaHUIO U
caM000pa30BaHHIO Ha MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B peIlIeHUU
MIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

JKO0JI0THYEeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO JKOJIOTMYECKOM KYJIbTYphl, IMOHUMAHHEM BIHMSHHUS COLMAJIBHO-
OKOHOMUYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHONM M COLUAIBHOM CpPEIbl, OCO3HAHUEM
r7100abHOTO XapaKTepa KOJOTHUECKUX Mpo0sieM; OpUEHTAIIMEeH Ha IPUMEHEHUEe MaTeMaTHYeCKIX
3HAHUU A7 penieHust 3aa4 B 00JIacTH OKpY’Kalollei cpeibl, MIIaHUPOBAHUS MMOCTYIKOB M OLIEHKU
WX BO3MOXHBIX ITOCJIEICTBUN JIJIS1 OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI'0 TO3HAHUA:



C()OPMHUPOBAHHOCTBIO  MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOM MPaKTHKH, MOHMMAaHUEM MaTEeMaTUYeCKOH HayKu Kak chepbl
YeJI0BEYECKON NI€ATEIbHOCTH, ITAloOB €€ pa3BUTHS U 3HAUMMOCTH JUISl Pa3BUTHUS LIUBUIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTEMATHKH M MaTEMaTHYECKON KyJIbTypOH KaK CPEICTBOM IIO3HAHUS MHpA;
TOTOBHOCTBIO OCYIIECTBIISITh IIPOCKTHYIO U HCCIIEN0BATENIBCKYIO IEATENBHOCTh HHANBUAYAIBHO U B

rpymnre.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTpaMMbl ydeOHoro mpeamera «MaTemaTukay
XapaKTePU3YIOTCS  OBIAJCHHEM  YHUBEPCATBHBIMH  HO3HAGAMEIbHbIMU oeticmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCANbHLIMU — Pe2yIsimMUEHbIMU
Oelcmeusimu.

1) Vuusepcanvuvie nosnasamenvhvle Oelicmsusi, obecneuusarom Gopmuposanue OA306bix
KOCHUMUBHBIX NPOYECco8 00y4aowuxcs (0ceoenue Memoo08 NO3HAHUA OKPYHCAIoWe20 Mupd,
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuet).

Ba3oBble joruveckue aeiicTBUA:

® BBIBISTH M XapaKTEPHU30BATh CYIIESCTBEHHBIC MPHU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHWH MEXIYy TMOHATHIMH, (DOPMYITHUPOBATH OINPEICICHUS TOHSITHIA;
YCTaHABIIMBATH CYIICCTBEHHBIN MPU3HAK KJIACCHU(UKAIIMHA, OCHOBAHUS I O0OOIICHUS U
CPaBHEHHUS, KpUTEPUU TTPOBOJIMMOTO aHAIIN3A,

® BOCHPHHHMATH, (HOPMYIHPOBATH H IMPEOOPA3OBBIBATH CYKICHHS: YTBEPAWTEIHHBIC WU
OTpUIATEIIbHBIC, SIMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHEIC,

® BBIABISITh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEUHUsS B (akTax,
TaHHBIX, HAONIOJCHUSX ¥ YTBEPKICHUSX; TpeiaraTh KPUTCPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEW U MPOTUBOPECUHH;

e JleNaTh BBIBOABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOATEIBHO MOKA3aTENbCTBA MAaTEMATHUECKUX YTBEPKICHUHN (TIpsSMbIe U
OT MPOTHBHOIO), BHICTPAWBATh APTYMEHTAIINIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEDPHI;
000CHOBBIBATh COOCTBEHHBIC CYX/ICHHSI U BHIBOJIBI,

e BBIOMpaTh crHoco0 pemieHuss y4dyeOHOM 3ajaun (CpaBHHBATh HECKOJBKO BapUAHTOB
pelleHrs, BBIOUpAaTh HAaWOOJee MOAXOMAIIUN ¢ y4ETOM CaMOCTOSTEIBHO BBIJICIICHHBIX
KpUTEPUEB).

basoBble ucciieqoBaTe/ibCKHe AeHCTBUA:

®  HCITOJIE30BATh BOIPOCKHI KaK MCCIICIOBATEILCKII HHCTPYMEHT MTO3HAHUS; (OpPMYITHpPOBaTh
BONPOCHI, GUKCUPYIOIIME TPOTHUBOpPEUHE, MPodIeMy, YCTaHaBIUBATh HCKOMOE M JJaHHOE,
(hopMHPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINAI0, MHEHUE;

® TMPOBOJUTH CAMOCTOSTENHHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEIOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHHS, Ipollecca,
BBISIBJICHHIO 3aBUCHMOCTEH MEXTy 00BEKTaMH, SIBIICHUSMH, TIPOIICCCAMHU;

®  CaMOCTOSTEIBHO ()OPMYIHUPOBATH OOOOIICHHS 1 BBIBOBI TI0 pe3yiIbTaTaM MPOBEASHHOTO
HAOJTIOJICHUS, HWCCIICJIOBAHMS, OIEHUBATh JOCTOBEPHOCTH TOJYYSHHBIX PE3yIbTaTOB,
BBIBOZIOB Y 000OILIEHNIH;



MMPOTHO3UPOBATH BO3MOKHOC PAa3BUTUC IIPOLICCCA, 4 TAKIKC BbIABUIATh IMPCAIIOJIOKCHUA O
€r'o pa3sBUTHUHN B HOBBIX YCIIOBUAX.

Pa6ora ¢ nndopmanmeii:

BBISIBJIATh J€QUUUTHI MHQOPMAIMH, TaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha BOIPOC M AJIS
pelieHus 3a1a4u;

BbIOMpaTh MHMOPMALMIO M3 HMCTOYHUKOB pa3IMYHBIX THUIIOB, AaHAJIU3UPOBATb,
CHCTEMAaTU3HPOBATh W HMHTEPIPETUPOBATH HH(POPMAIUIO PA3TUYHBIX BUAOB U (GOpM
NIPEACTABIICHUS;

CTPYKTYpUpOBaTh  HMH(OpMAIMIO, MPEACTaBIATh €€ B  pa3IuyHbBIX  (Qopmax,
WUTIOCTPUPOBATH IpaUuecKy;

OLIEHUBATh HAA&KHOCTh HMH(POPMALMU MO CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanrvhvle KoMMyHUKamuemnvle Oelicmeus, 00ecnedusarom CcoopmuposanHocns
COYUANBbHBIX HABLIKOS 00YUAIOUWUXCHL.
Oouenne:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBHU C YCIOBHSMH M LEISIMA
OOIIEeHUs; SCHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
NHCHhMEHHBIX TEKCTaX, JaBaTh IOSICHCHHUS IO XOJy PELICHHs 3a/1aud, KOMMEHTHPOBATH
HOJTyYCHHBIH Pe3yJIbTarT;

B X07i¢ OOCYXXIEHHs 3a/laBaTh BOIPOCHI [0 CYIIECTBY OOCYXIaeMO#l TeMbl, POOICMBI,
pelaeMoii 3a1auu, BICKAa3bIBATh HMJICU, HAICJICHHBIC HA MMOKCK PEIICHHUS; COMOCTABISIThH
CBOM CYXJEHMSI C CYKJICHUSMU IPYTUX YYaCTHUKOB JIMaiora, OOHapyKUBaTh pa3jinuue u
CXOJCTBO TO3UIMH; B KOPPEKTHOH Qopme (GOpMyaupoBaTh pa3HOIIACUS, CBOH
BO3paXKCHUS;

MNpCACTABIATEL PE3YIbTATHI PCIICHHA 3ada4du, SKCICPUMCHTA, HMCCICOAOBAHUWA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBHICTYIUICHHS C YYETOM 3a/1ad MHPE3CHTALUH U
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHnuecTBo:

MOHMMAaTh U HUCHOJIb30BATh MPEUMYILIECTBA KOMAH/IHOW W UHAWBUAYaIbHOW pabOThI MpH
pelieHnr y4eOHbIX 3aJay; NPUHMMATh II€JIb COBMECTHOH JEATENbHOCTH, IIAHUPOBATh
OpraHM3ali0 COBMECTHOW paboThl, pacrpenensiTh BHAbI pabOT, JOroBapUBaThC,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IATh MHEHUSI HECKOJIBKUX JIFOACH;
y4acTBOBaTh B IPYNINOBBIX (hopmax paboThl (00CykJeHus, 0OMEH MHEHMH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIIOIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JECHCTBUS C
JIPYTMMHU WIEHaMU KOMaHJbl; OLIEHUBATh KaueCTBO CBOErO BKJIaJa B OOIIMI MPOIYKT MO
KpUTEpUsIM, c(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3) Vuusepcanvuvie pezynamuensie Oeiicmeus, 0becneuusaom QopMuposanue cMmviCi08biX
YCMAHOBOK U IHCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranuszaums:

COCTAaBIISATH IJIaH, AITOPUTM PELICHHUs 3a7aui, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BapUaHTHI PELIEHUH C y4€TOM HOBOM MH(pOpMAIIH.

CaMOKOHTPOJIBb:



e BJAJETh HABBIKAMH IIO3HABATEILHON pe(IIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBHIMA
U MBICIUTENBHBIX IPOLECCOB, MX PE3yJbTaTOB; BIAJETh CIOCOOAMHU CaMONPOBEPKHU,
CaMOKOHTPOJIS MPOLIECCa U Pe3yNbTaTa PEIICHUSI MAaTEMAaTHYECKOM 3a1a4u;

® IIpPEeABUJETH TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTb IIPM PEILIECHUU 3a7add, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HaWIECHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLIEHUBaTb COOTBETCTBUE pe3yiabTaTa LEIM U YCJIOBUSAM, OOBSICHITH IPUUYUHBI
JTOCTIDKEHUS WM HEIOCTHIKCHHUS Pe3yJIbTaTOB JIEATEIIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb.

[IpMeHSTh aKCMOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PELICHUH T'€OMETPUUYECKUX
3ajau.

OnepupoBaTh NOHATUSAMHU: N1APATUIETBHOCTD U MEPIEHUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH.

KnaccugpuuupoBars B3aMMHOE pacoioKEHUE NPSMbIX U INIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh HOHATUSMU: JIBYTPAaHHBINA YIoJ1, TpaHU ABYIPAHHOTO yIia, pedpo ABYrPaHHOTO
yIiia; IMHEHHBIN Yroyl JBYIPaHHOIO YIJIa; TpajlyCHas Mepa JIBYTPAHHOIO yria.

OmnepupoBaTh MOHATUAMHU: MHOTOTPAaHHUK, BBINYKJIbI M HEBBITYKJIbIH MHOIOIpaHHUK,
3JIEMEHTbl MHOTOTPAHHUKA, TPaBUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BH/bl MHOIOTPAHHUKOB (MHMpamMHUAa; MpU3Ma, HPSIMOYTOJbHBIN
napajuiesnenunesn, Kyo).

KnaccuunupoBaTb MHOMOIpaHHHUKH, BHIOUpAs OCHOBaHMA Ui KilacCU(UKAUK (BBITYKIIbIE
U HEBBIYKJIbIE MHOTOI'PAHHUKH; MPAaBUIIbHbIE MHOTOTPAHHUKH; NPSMbIE U HAKJIOHHBIE NMPHU3MBI,
napajuiesIenuneabl).

OnepupoBarh NOHATUAMU: CEKYIIas MNIOCKOCTh, CEYEHHE MHOTOIPAaHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYEHUH, UCIIOIB3YsI METO/] CIIE/IOB.

Ctpouth ceyeHHs MHOTOTPAaHHUKOB METOJIOM CJIEJOB, BBIIOJHATH (BBHIHOCHBIE) IIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaXOXKJEHUE TE€OMETPUUYECKUX BEIMUYMH 0 o0pa3lam WM aJropuTMam,
IIPUMEHSISI U3BECTHBIE aHATMTHUECKUE METO/IbI U PEILIEHUH CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4
Ha BBIYMCIICHUE PACCTOSTHUN MEXKIY ABYMsI TOUKaMH, OT TOYKH 0 IPSAMOH, OT TOYKH /10 TUIOCKOCTH,
MEX/1y CKPELMBAIOIUMUCS TPSIMBIMHU.

Pemarp 3amaun Ha HAXOXKJIEHHE T€OMETPUUYECKUX BEJIMYUH MO OOpas3lam WIH alrOpUTMaM,
IIPUMEHSISI U3BECTHBIE aHATMTHUECKUE METO/IbI IPU PEILIEHUH CTaHIAPTHBIX MATEMAaTUYECKUX 3a/1a4
Ha BBIUUCIIEHHE YIJIOB MEXAY CKPEIIMBAIOIIMMUCA MPSIMBIMU, MEXIY NPSAMOM M IIOCKOCTBIO,
MEX/1y TJIOCKOCTSIMH, JBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOLIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MUpamuaa) c
npUMeHEeHHEeM (POPMyIT; BBIYMCIATH COOTHOLICHUS MEXIY IUIOIAASIMU MMOBEPXHOCTEH, 00BbEMaMu
M0JIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMHU: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTb
CUMMETPUU; UEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI.



W3BnekaTh, MpeoOpa3oBBIBATE W HHTEPIPETUPOBATh MHPOPMALHUIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX UTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpumensTh  reoMeTpuveckue (akThl IS pEUIeHUS  CTePEOMETPUYECKUX  3ajad,
MPEIIOIarafolinX HECKOJIbKO IIaroB PEUICHUs, €CIM YCIOBHS NPUMEHEHHs 3aJaHbl B SIBHOU
dhopwme.

[IpuMeHSITh TPOCTEUIINE MPOTPAMMHBIE CpPEICTBA U  DIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPHUSCKUX 3a7ad.

[IpuBoauTH, TpUMEpPH MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TMPHPOJE W IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHSITh TOMYYCHHBIC 3HAHWS Ha MPAKTHKE: aHAIM3UPOBATH PEAbHBIC CUTYallUd U
NPUMEHITh  M3YyYEHHBIC TOHATHS B  TPOIECCe  IMOWCKA  PEHICHHs  MaTeMaTUYeCKH
cOpPMYIIUPOBaHHOW TPOOJIEMBI, MOJEIUPOBATh pEajbHbIE CHUTYallMd Ha SI3IKE T'€OMETpPUH,
UCCIIZIOBAaTh IOCTPOCHHBIC MOJICIHM C HCIOJIb30BAHUEM T'E€OMETPUYECKHUX IOHITUH H TEOpEeM,
amnmapara anreOpbl; perarh MPaKTHYeCKHE 3aJavd, CBS3aHHBIC C HAXOXKICHHEM T'€OMETPHUYECKUX
BEJTMYHH.

11 KJIACC

OnepupoBaTh MOHATHUSAMU: LMIMHIPUYECKAs MOBEPXHOCTb, 00pa3yrollye LUIMHIAPUIECKON
MIOBEPXHOCTH; LWIMHJIpP, KOHHUYECKAs IOBEPXHOCTb, OOpa3ylollMe KOHUYECKOH IOBEPXHOCTH,
KOHYC; chepruecKkasi IOBEPXHOCTb.

Pacrnio3naBath Tena BpameHus (LMIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYCHHUS TEJ BPAILICHUSI.

KnaccudumupoBars B3auMHOE pacnoioxKeHne CQephl U TIIOCKOCTH.

OmnepupoBaTh MOHATUSAMH: I[IAPOBOW CErMEHT, OCHOBAaHME CETMEHTAa, BBICOTA CETMEHTA;
IapOBOI1 €10, OCHOBAaHHME LIAPOBOI'0 CJIO0S, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IMJIOLIAAM TOBEPXHOCTEH TEJ BpAILLEHUS, T€OMETPUUYECKUX TeENl C
npuMeHeHueM (Gopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOI'PAaHHMK, BIIMCAHHBIN B Cepy U OMMCAaHHBIN OKOJIO Chepsl;
cdepa, BIMcCaHHAs B MHOTOI'PAaHHUK WJIH TEJIO BPAILEHUS.

BbruncnsTe COOTHOLIEHUS] MEXKAY TUIOMIAIIMUA TOBEPXHOCTENW U 00BbEMaMH MMOAOOHBIX TEI.

N300paxaTts u3zydyaemble GUIYpbl OT PYKM U C NPUMEHEHHEM MPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB.

BbINoONHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpPXY, COOKY, CHU3Y; CTPOUTH C€UEHHUS TEJ BPAILICHHUS.

W3Bnekarb, MHTEPHIPETUPOBATh M IMPEOOPa30BbIBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKaX.

OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbInonmHATE 1eHCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXEHHSI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMH OHU 00JIaatoT.

[IpumensTH paBUIIO NapajuIeIeIUIena.

OnepupoBarh MOHATUSAMH: AEKAapTOBbl KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, Yrojl MEXKIy BEKTOpaMH, CKaJlsipHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJJTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.



Haxoauth cyMMy BEKTOPOB M IPOU3BEIACHUE BEKTOPa HA YMCIIO, YTOJ MEXIY BEKTOPaMH,
CKaJIIPHOE TMPOU3BEICHHUE, PACKIIAIBIBATH BEKTOP 0 IBYM HEKOJTMHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPABHEHUEM B IEKAPTOBON CHCTEME KOOPIMHAT.

[MpumeHsATh reoMmeTpuveckue GakThl Ui PEIICHHS  CTEPEOMETPHYCCKHUX  3ajad,
MPEANOJIarafoluX HECKOJIbKO IIAroB PpEIICHHS, €CJIM YCIOBHS MPUMEHEHUS 3aJaHbl B SBHOU
dopme.

Perrate mpocreiiiine reoMeTpuuecKue 3aJadd Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O
METOo/1a.

Pemath 3agays Ha JI0KA3aTeNbCTBO MATEMAaTHYSCKMX OTHOMICHHH W HAXOKICHUE
IreOMCTPHUYCCKUX BCJIWYHH I10 06pa3uaM Wi ajropurMam, IMpUMCHASA H3BCCTHBIC MCTOJbI IIPpU
PCHICHUHU CTAHAAPTHBIX MAaTECMAaTUUCCKUX 3a/1a4.

[TpuMeHATh MpOCTEHININEe MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAI[HOHHBIC
CHCTEMbI [IPU PEIICHUN CTEPEOMETPHUCCKHX 3a/1au.

IIpuBoguTe mpUMEPBl MAaTEMATHYECKUMX 3aKOHOMEPHOCTEM B IPUPOAE U  KU3HH,
pacro3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHATh MOJyYeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh pEAbHBIC CUTYyallUd H
OPUMCHSATh ~ WM3YYCHHBIC  TOHSATHS B MPOIECCe  IOWCKAa  PEHICHHS  MaTeMaTHYeCKH
copMyIMPOBAHHON MPOOJIEMbI, MOJCIUPOBATh pEATbHbIC CHTYallMH Ha S3bIKE TCOMETPHH,
HCCIIIOBaTh IMOCTPOCHHBIC MOJEIM C HCIOJb30BAHUEM T'COMETPUYCCKHUX IMOHITHH H TEOPEM,
arrapara aﬂre6pLI; peliathb MPAKTUYCCKUC 3a7dadd, CBA3AHHBIC C HAXOXICHUECM I'COMCTPUUCCKHUX
BEJINYHH.

TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC
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11 KJIACC
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PaGouyasi nporpamMma y4eOHOro kypca «BeposiTHOCTB M cTaTUCTHKA. Ba30BbIil ypOBeHb»
HOACHUTEJIBHAS 3AIIUCKA

Pabouast mporpamma ydeOHOro Kypca «BeposTHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS IS
obOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DeaepanbHOr0 TOCYJAPCTBEHHOTO
00pa30BaTeNbLHOTO CTAaHIAPTa CpeIHero oomero oOpa3oBaHUs, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUH, MPEIBABIIEMBIX K MaTeMaTH4ecKOMy OOpa30BaHUIO, W TPaIUIHAN
poccuiickoro oOpa3oBaHusi. Peanmu3zanusi mporpaMMbl 00€CICUMBAET OBJIAJICHUE KITFOUEBBIMU
KOMIIETCHITHSIMH, COCTABJISIONIMME OCHOBY JJISI CAMOPA3BUTHUSL U HEMPEPHIBHOTO 0Opa3oBaHUS,
[EJIOCTHOCTh  OOMICKYJIbTYPHOTO, JIMYHOCTHOTO ¥ IIO3HABATEIILHOTO PAa3BUTHS JIMYHOCTU
oOydJaronuxcs.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbIi Kypc «BeposITHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBJISICTCS TIPOIOJDKCHUEM
U pa3BUTUEM OJHOMMEHHOTO Y4eOHOTro Kypca 0a30BOrO YpOBHSI OCHOBHOHM Imkoiibl. Kypc
npenHasHaueH Uit GOPMUPOBAHUS Y OOYJAFOIIMXCS CTATUCTHYCCKON KYJIBTYPHl U TIOHUMAHUS
pOJII/I TGOpI/II/I BepOﬂTHOCTCﬁ KaKk MaTeMaTu4dcCKOIro I/IHCTPYMGHTa JUUIA I/I3y‘-IeHI/I$[ CJIyLIaf/'IHI)IX
COOBITHI, BeMMYMH W TporeccoB. [lpm wu3ydeHMH Kypca oOOTraliarTcsi TPEACTaBICHUS
YUAIIUXCSl 0 METO/IaX UCCIIEIOBAaHMS U3MEHUMBOTO MUPA, Pa3BUBACTCS MIOHUMAHKUE 3HAYUMOCTH
n O6IIIHOCTI/I MATEMATHUYCCKUX MCETOOOB IIO3HAHHA KaK HGOTBGMHGMOﬁ qacTu COBpeMCHHOFO
€CTECTBCHHO-HAYYHOT'O MUPOBO33PCHUS.

CogepxaHue Kypca HAIpaBlIEHO Ha 3aKpeIUICHHE 3HAHW, MOJYYECHHBIX MPU U3Y4YECHUU
Kypca OCHOBHOW IIKOJBI M Ha pa3BUTHE NPEACTABICHUH O CIy4YalHBIX BEIMYMHAX U
B3aNMOCBA3AX MC)KI[y HUMH HaA BaXHBIX HpI/IMean, CHOKCThI KOTOpI)IX HO‘-IepHHYTBI nu3
OKPYKAIOIIETr0 MHpA.

B cooTBeTCTBUM ¢ yKa3aHHBIMHU ILIENISIMH B CTPYKType y4eOHOro kypca «BeposaTHOCTH U
CTaTHCTHUKA» CpeAHEeW WIKOIbl Ha 0a30BOM YpPOBHE BBIIEICHBI CIEAYIOIIME OCHOBHBIC
cozepkarenbHble TUHUU: «CiyyaiiHble coOBITHSI M BeposTHOCTHY», «CiydaliHble BETUYMHBI U
3aKOH OOIBIINX YHUCET.

Baxnyo uacTh Kypca 3aHMMaeT H3y4YeHHE TEOMETPUYECKOr0 U OHMHOMHAIBHOTO
pacrpefieieHuii M 3HAKOMCTBO C WX HEMPEpPHIBHBIMU aHajJOoraMd — TIOKa3aTeNbHBIM U
HOpMaJ'IBHBIM paCHpeI[CJIeHI/ISIMI/I.

Conepxanvie nuHHA «CilydaliHbIe COOBITHST W BEPOSITHOCTH» CIY’)KHT OCHOBOM IS
dbopMUpOBaHUA TPEACTABICHUI O pacCHpelNeieHUH BEpPOSTHOCTEH MEXIy 3HAYCHUSIMHU
CIIy4aifHBIX BEJIMYUH, a TAKXKe 3Ta JIMHUS HeoOXoIuMa Kak 0a3a JUisi M3y4eHHsl 3aKOHa OOJBIINX
gucen — (DyHIaMEHTAJIHLHOTO 3aKOHA, JCHCTBYIONIETO B MPUPOJE M OOMIECTBE M HWMEIOIIETO
MaTemarudeckyro  (¢opmanmusanuto. Cam  3akoH  OOJNBINIMX  YHCENT  MpejiaracTcs B
03HAKOMUTENHHOU (popMe ¢ MUHUMATBHBIM HCIIOIH30BaHUEM MaTeMaTHIeCKOro (hopManu3ma.

Tewmbl, CBsI3aHHBIE C HEMPEPBHIBHBIMU CITyYailHBIMU BETMYMHAMHM, aKIIEHTUPYIOT BHUMaHUE
IIIKOJIBHUKOB Ha OIIMCAHUHN " I/I?,y"IeHI/II/I CJ'Iy‘-I&fIHBIX SIBJ'IeHI/Iﬁ C IIOMOLIBKO HerepBIBHBIX
¢byskuil. OCHOBHOE BHUMaHHE yJeseTcs OKa3aTelIbHOMY U HOPMaJIbHOMY pacIipe/ielIeHUsIM,
Opy ITOM TMPEANONaracTcsi O3HAKOMHUTEIBHOE UW3Y4YeHHe Marepuana 0e3 J0Ka3aTelbCTB
MPUMEHSIEMBIX (DaKTOB.



MECTO KYPCA B YYEBHOM IIJIAHE

Ha usyuenue kypca «BeposTHOCTh M CTaTUCTHUKAa» Ha 0a30BOM YypOBHE OTBOAUTCS | ydac B
HEZIEII0 B TEUCHHE KaXKIO0ro roja o0y4deHus, Bcero 68 yueOHbIX 4acoB.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBineHne MaHHBIX C TOMOIIBIO Tabmuiy U auarpamm. CpemaHee apudMeTHdeckoe,
MeAuaHa, HauOoJblliee W HaWMEHbIIee 3HAYEHUs, pa3Max, MAHUCIEePCUs U CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyyaliHple 3KCIEpUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJeMEHTApHbIE COOBITHUS
(ucxonpl). BeposiTHOCTh ciydyaitHOTO cOOBITHS. BAM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
Crny4aiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH. BeposaTHocTH coOBITHI
B OIIBITAaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITHUSMHU.

Omnepanuu Haj COOBITHSMH: TIEpeceYeHHe, O0OBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Juarpammsl Diinepa. @opmyia Cl0KEeHUsI BEPOATHOCTEN.

YciioBHas BEPOSATHOCTb. Y MHOXKEHUE BEPOATHOCTEN. JlepeBO CIIy4alHOr0 3KCIIEPUMEHTA.
®opmyna NoJHOU BepoATHOCTH. He3aBucuMbIe COOBITHSI.

Komb6unaropaoe npaBmino ymHoxenus. [lepectaHoBku u (axtopuan. Yuciao coyeTaHui.
Tpeyronbuuk [lackans. @opmyna 6unoma HproToHa.

bunapHbIii cilydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucuMble UCIIBITAHUS.
Cepusi HE3aBUCHMBIX HCHBITAaHUNH 10 mepBoro ycnexa. Cepusi HE3aBUCHMBIX HCIIBITAHUN
bepnymn.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpezesieHus.
[Tpumepsl pacnpeeneHuii, B TOM 4KCiIe, FEOMETPHUECKOE B OMHOMHAILHOE.

11 KUIIACC

UucnoBble  XapaKTEPUCTUKU  CIIyYaWHBIX BEIMYMH: MATEMATUYECKOE  OXUIAHHUE,
JIACTIEPCHUS U CTAaHJAPTHOE OTKJIOHEHUE. [[pruMepsl MpUMEHEHUST MATEMATUYECKOTO OKUIAHUS, B
TOM 4YHCIIe B 3aJadax W3 IIOBCEIHEBHOW KU3HH. MaTeMaTHyecKoe OKUJaHue OWHApHOU
CIy4YallHOM  BEJIMYMHBI. MaremMaTH4yecKoe OXUIJAHUE CYMMBI  CIIy4allHbIX  BEJIMYMH.
Marematuueckoe 0XKHIaHUE U TUCIIEPCUsI TEOMETPUUYECKOTO U OMHOMHAIBHOTO paCIpeIeICHUM.

3akoH OOJIBIIUX YMCEN U €T0 POJib B Hayke, MpHUpojae U obmiecTBe. BeIOOpOUHBIN MeTON
HCCJIeIOBaHUM.

IIprMepsl HENPEPBIBHBIX CIIYYaWHBIX BENUYUH. [IOHATHE O IJIOTHOCTH pacIpeleeHUs.
3ajmauu, TOpPUBOAAIIME K HOpPMajibHOMY pacrnpeaeneHuto. [loHstue o0 HOpMalbHOM
pacnpeneeHun.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPa)XJAHCKOW MO3UIMM OOydaroulerocs Kak akTHBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBaTh C COLUAIBHBIMH HHCTUTYTAMU B
COOTBETCTBUM € UX QYHKIMAMU 1 Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM TPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHS K MPOLULIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaTeMaTUKOB U POCCHMCKONW MaTeMAaTUYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBEACHMUS, CBA3aHHOIO C MPAKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIIOYas OCTETUKY  MaTeMaTH4YECKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3aJay, pelIeHUuH, pacCyXIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOTO U 0e30macHoro obpasa >KU3HM, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHUEM LIEHHOCTU TPYIOJIO0US; UHTEPECOM K PA3IMYHBIM
chepam npohecCHOHATTLHOM AESITEeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peaar30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa3OBaHHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BJIMSHUS COILHAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aMbHOTO  XapakTepa JKOJOTMUYECKUX  MpoOsieM; OpUEeHTalued Ha  [pUMEHEHUe
MaTeMaTHUECKUX 3HAHMUHU Ui pelIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX IMOCJIEICTBUMN AJI1 OKPYKAIOIIEN CPEJIbI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAllOB €€ pa3BUTUS U 3HAYMMOCTH I Pa3BUTHUS LUBUIM3ALUMY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MareMaTHKa
XapakTepU3YIOTCd  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue aeiicTBus:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYEeCKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
U CpaBHEHUS, KpUTEPUHU IIPOBOJAUMOIO aHAIN3a;

® BOCIPUHHUMATH, (POPMYTUpPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHULaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JMAHHBIX, HAOJMIOACHUSIX W YTBEPXKACHUSAX; IpeAjaratb KpUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JieNaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPHKACHUH (IpsMble
U OT TPOTHUBHOIO), BBICTpaUBaTh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJIEHUS U BBIBOIBL;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3amauu (CpaBHHMBATH HECKOJIBKO BAapUaHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHbIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CIOJNB30BaTb  BONPOCBI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IIO3HAHUS;
(dbopMynHupoBaTh BONPOCH], (PUKCHUPYIOIIME IPOTHBOpEUHE, MpobieMy, yCTaHABIUBATb
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIYMEHTUPOBATh CBOIO IO3UILHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, SBJIEHUs, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, SIBJICHUSIMH, IPOLIECCAMU;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



® [IPOrHO3UPOBATH BO3ZMOXKHOE PA3BUTHE MPOIIECCa, a TAK)XKE BBIIBUTATH MPEATIOI0KECHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

e BBUIBJIATH AeUUUTH HHPOPMALMY, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BONPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BbpIOMpaTh MH(OPMALMIO K3 HCTOYHUKOB pA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPEJICTaBJICHHUS];

® CTPYKTYpUpPOBaTh HMH(POPMALUIO, TPEACTaBIATH €€ B pa3IMyHbX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

® OIICHWBaTh HAAEKHOCTH HMHPOPMALUHU 10 CAMOCTOSTEIBHO CHOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) VHusepcanvHbie KOMMYHUKAmMuUGHbIE Oelicmeus, 00ecneyusaom cQopmuposaHHoCb

COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

O0menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
OOIIeHHus; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX W
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY PELIeHUs 3a/la4d, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

e B X0Jie 00CYX/IeHHs 3a7]aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBI, TPOOJIEMBI,
pemaeMoi  3ajayM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE HAa TIOUCK pEIICHHS;
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHHSAMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyKUBaTh Pa3IMuue U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKECHHUS;

® [IpEeACTaBIATH PE3yJIbTaThbl PELICHUS 3a7aud, SKCIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHMMAaTh M WCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHONW W WHIWBUAYAJIBHOW pabOTHI
Npyd pemIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATEIbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHIbI PadoT,
JIOTOBAapMUBAaThCs, OOCYXJaTh MpOLECC M pe3ylapTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

e y4yacTBOBaTh B IPYMIOBBIX opmax paboThl (00CykAeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IMITYPMBI» W WHBIE); BBIMOJHATH CBOIO YacTh pabOTBl W KOOPAWHHPOBATH CBOU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom popmuposanue CmMolci08blxX

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusaunus:

COCTaBJIATh IUIAH, aJITOPUTM pELIeHHs 3a/aud, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI peUIeHHUH ¢ yuéTOM HOBOM MH(OpMAaLIIH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
NEHCTBUIT M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOI'YT BO3HUKHYThH IIPH PELICHUM 33Jaud, BHOCHUTb
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS pEe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

Uurath U CTPOUTH TAOJIULIBI U JUATPAMMBI.

OnepupoBaTb MOHATUSIMM:  cpelHee apudmeTHueckoe, MeauaHa, HauOoJblIEe,
HauMEHbIIIEE 3HAYCHHUE, Pa3MaxX MacCUBa YMCIOBBIX JAHHBIX.

OnepupoBaTh MOHATHUSMHU: CIyYalHBIA SKCIIEPUMEHT (OMBIT) W CIy4ailHOe COOBITHE,
DIIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIM MCXOJ]) CIIYy4alHOTO ONBITa; HAXOJUTH BEPOSATHOCTH B
OMBITaX C PABHOBO3MOXKHBIMU CJIy4ailHBIMH COOBITHUSIMHU, HaXOAUTh U CPaBHUBATh BEPOATHOCTHU
COOBITHI B U3YYEHHBIX CIY4alHBIX 3KCIIEPUMEHTAX.

Haxomute u ¢opmynupoBarh COOBITHS: TIEpeceUeHUE U OObEIMHEHUE JTaHHBIX COOBITHIA,
COOBITHE, TPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TIOJB30BATHCS JHarpaMMamu Jiiepa u
(bopMyIoil croxkeHHs BEpOATHOCTEH MPU PELICHNH 3a/1a4.

OnepupoBaTb MOHATHSIMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOSITHOCTH € ITOMOIIBIO IIPaBUjIa YMHOXKEHUS, C IOMOLIBIO JIEPEBA CIIyYalHOTO OIBITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLICHUH 3a/1a4.

OnepupoBaTh NOHATHSAMM: HCIBITAHUE, HE3aBUCHMBIE HCIBITAHUSA, CEPUS HCIBITAHWUH,
ycrex M Heylauya, HaXxOJUTh BEPOSATHOCTH COOBITUH B CEpUM HE3aBUCHUMBIX HCHBITAaHUN 10
NEPBOrO yCIexa; HaXOAUTh BEPOSITHOCTH COOBITHI B cepuH UcTibITaHU bepHysuin.

OnepupoBaTh MNOHATHSMM: Cily4ailHas BeJNWYHMHA, pACIpeleJeHHEe BEpPOSITHOCTEM,
Juarpamma pacipeeneHHus.

11 KJIIACC

CpaBHMBaTh BEPOSITHOCTH 3HAUYEHUH CIy4yallHON BEJIMYMHBI MO PACHpPENETIECHUI0 WUIU C
MOMOILIBIO AHArpaMM.

OnepupoBaTh TOHATHEM MAaTEMAaTHYECKOTO OXHUIAHUS;, TPHBOJUTH MPUMEPHI, Kak
MPUMEHSETCS MAaTeMaTHYEeCKOE OXHUIAaHWE CIIyJailHOW BEIMYMHBI HAaXOJIUTh MaTEeMaTHYECKOe
0’KHMJIaHHE 110 JaHHOMY paclpeIeIeHUIO.

HmeTh mpecTaBieHne O 3aKOHE OOJBIINUX YHCE.

NmeTs npeacTaBiaeHne 0 HOPMAIBHOM pacpeiesIeHUH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

Ne
n/
n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

[IpencraBnenue
JaHHBIX U
omnucaTebHas
CTaTHUCTHKA

KoanuecTBo 4acoB

Bcer

0

KoHTpoabHbI
e padoThbI

IIpakTHYecku
e padoThbl

DJIEKTPOHHbBIE
(undposBbie)
oOpa3oBaTeJIbHbI
e pecypchbl

CiydaiiHble OTBITHI
U cllyqaiiHble
COOBITHUS, OTIBITHI C
PaBHOBO3MOXKHBIM
Y DJIEMEHTapHBIMU
UCX0JaMu

Onepanuu Haj
COOBITHSIMH,
CIIOXKCHUE
BEPOATHOCTEM

YcnoBHas
BEpPOSTHOCTb,
JIEpeBO CIy4ailHOTO
ombITa, popmyna
MOJTHOH
BEPOSTHOCTH H
HE3aBUCUMOCTD
COOBITHH

ONEeMEHTBI
KOMOWHATOPUKH
Cepun
MOCJIE0BATEIBHBIX
HUCIBITAaHUN

Crny4aiiabie
BEJTUYHHBI U
pacripeneneHus

O06001IeHne 1
CHUCTEMAaTH3aIUs
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10

34




I[TPOTPAMME




11 KUIACC

Ne
n/n

HanmenoBanue
pa3esioB U TeM
MPOrpaMmbl

KoaunuyecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Marematnueckoe
OKUJIaHHe
CIIy4aitHOM
BEJIMYMHBI

Hucnepcus u
CTaH/IapTHOE
OTKJIOHEHHE
CIIy4aitHOM
BEJTMYMHBI

3aK0oH OO0NBIINX
qucell

HenpepriBabie
CIIy4daiiHbIe
BEITUYUHBI
(pactipenenenusi)

Hopmanshoe
pacupeneneHus

[ToBTOpEHHE,
0000mIeHNE U
CHCTEMAaTHU3alHs
3HAHUM

19 2

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34 2




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

e AunreOpa u Hauana MatemaTudeckoro anaiau3sa. 10-11 kmaccel. (0a30BbIi U
yriryoneunsiit yposan) / Anmumos ALILL, Komsrun FO.M. u n1p., AKIIHOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

e [eomerpus. 10-11 kmaccel. / Aranacsia JI.C. u 1p., AKIIMOHEPHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e [loypounsie pa3paboTku K yueOHHUKY «Anredpa u Havana ananmmsa 10-11» Anumos
AL

e [loypounsie pa3zpaboTku k yueOHUKY «I'eometpus 10-11», Atanacsu JI.C.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://fipi.ru/

https://math100.ru/

https://ege.sdamgia.ru/

https://www.time4dmath.ru/oge
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