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Y4eOHbI Kype «AJiredpa v Ha4aJji1a MATEMATHYECKOT0 AaHAJIU32»
MOSICHUTEJIbHASI 3AIIMCKA

VYueOHblii Kypc «Anrebpa W Hayaja MaTeMaTHYeCKOro aHalu3a» SIBISETCS OJHUM M3 Hambonee
3HaYMMBIX B TpOrpaMMe CpeAHero oOmero o0pa3oBaHMs, MOCKOIBKY, C OJHOW CTOPOHBI, OH
obecrieunBaeT HHCTPYMEHTANBHYIO 0a3y Uil U3y4YeHHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYToM
CTOPOHBI, (HOPMUPYET JOTHUECKOE U a0CTPAKTHOE MBIIUICHHE 00YYAIOIIUXCS HA YPOBHE, HEOOXOJUMOM
JUIS OCBOCHUST MHPOPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH U APYTHX AUCHMIUIMH. B pamkax
JaHHOTO Y4eOHOro Kypca oOydaroliuecs OBJIAJEBarOT YHHBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HAyKH,
KoTopasi GOpMYyIHPYET CBOH JIOCTIKEHHS B MATEMAaTHIeCKOH (opme.

VY4eOHbIi Kypc aireOphl M HaYall MATeMaTHIEeCKOrO aHaN3a 3aKIaAbIBAET OCHOBY JUISl YCHEITHOTO
OBJIaJICHUA 3aKOHaMH (1)I/I3I/IKI/I, XHUMHH, 6I/IOJ'IOI‘I/II/I, IIOHUMAaHHs OCHOBHBIX TeHILeHHI/Iﬁ pa3BUTUA
SKOHOMHKH W OOIECTBEHHOH >KWU3HHU, IO3BOJSIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IM(POBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTHUAX, YBCPCHHO MHWCIIOIb30BaTh HX IJIA I[aHLHeﬁHIeFO O6pa3OBaHI/IH U B
MOBCE/HEBHOH JKM3HU. B TO e Bpemsi oBjiaJicHHEe aOCTPaKTHBIMH W JIOTHYECKH CTPOTUMH
KOHCTPYKIMSIMUA ainreOpbl ¥ MaTeMaTHYecKOro aHain3a pa3BHBAaeT YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHHHOCTb, JIOKa3blBaTh YTBEPXKICHHUS C TIOMOIIbI MHIYKIIMM U PACCYXIaTh
JeTyKTUBHO, UCIIOIB30BaTh 0000IIEHNE W KOHKPETH3AINI0, a0CTparupoBaHue U aHaJOrHuio, GOopMUpPYeET
Kp€aTUBHOC 1 KPUTUYCCKOC MBIIIJICHUE.

B xoze uzyuenus yueOHOro Kypca «Ajiredpa u Havana MaTeMaTHYeCKOro aHalln3a» o0ydarommecs
IIoJIy4aroT HOBBIN ONBIT peuI€Hu MPUKIAIHBIX 3aaa4d, CaMOCTOATCIIBHOIO IMOCTPOCHUA MAaTEMATUYCCKUX
MOJENEH pPEAIbHBIX CUTYallUid, WHTEPIPETAUUU IIOJYYEHHBIX PELIEHUM, 3HAKOMATCS C IpUMEPaMHU
MAaTEMATUYCCKHUX BaKOHOMepHOCTeﬁ B IpUpoJEC, HAYKE U UCKYCCTBE, C BhIJAIOMIUMHCIA MAaTEMATHYCCKUMHA
OTKPBITUAMHU U UX aBTOPaAMMH.

VY4eOHbIl Kypc 007a/1aeT 3HAYUTENLHBIM BOCIIUTATEHHBIM ITOTEHIINATIOM, KOTOPBIA pean3yercs
Kak depe3 y4eOHBIH MaTepHal, CIOoCOOCTBYIONMK (HOPMUPOBAHHMIO HAYYHOI'O MHPOBO33PEHHS, TaK U
yepe3 crienupuKy ydeOHOH NeaTeNbHOCTH, TPEOYIOIIEH MPOAOKUTEIFHON KOHIICHTPAIIMA BHUMAaHUS,
CaMOCTOSTEILHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYYCHHBIH pe3yibTaT.

B ocHoBe wMmeromuku oOy4deHWss anreOpe W HayajaM MAaTEeMAaTHYeCKOrO aHain3a JICKHT
JeSTebHOCTHBII MIPUHIUIT 00yJIECHUSI.

B crpykrype yuebHOro kypca «Airebpa W Hadala MaTeMAaTHYeCKOTO aHAJIM32» BBIJICICHBI
CIIEYIOINE COJIePIKATENLHO-METOIUYECKHe JTHHUH: «Uncna M BeYUCIeHU, «DYHKIUN U TpaduKm»,
«YpaBHEHHsI U HepaBeHCTBay», «Hawanma mMaremaTmyeckoro ananmsza», «MHoOkecTBa M Joruka». Bcee
OCHOBHBIE COJICPIKATENFHO-METOIUYCCKIE JTMHUN W3y4YaroTCs Ha TPOTSHKEHWH JIBYX JIET OOydYeHHs Ha
YPOBHE CpEIHEro oomiero o0pa3oBaHusl, €CTECTBEHHO JOTONHSS APYT Ipyra U MOCTENEHHO HACHIIAsACh
HOBBIMH TeMaMH | pasjenamu. JlaHHbIA y4eOHBIH Kypc SBISIETCSl WHTETPATHBHBIM, MOCKOIBKY
oO0beMHSCT B cebc Cojpep)KaHHE HECKONbKUX MaTeMaTUYeCKHX JUCIMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHSI, MATEMAaTHYECKAN aHAaJM3, TEOPHS MHOXXECTB, MaTeMaThieckas Jioruka u japyrue. [o
Mepe TOro Kak oOydarolmuecs OBIAZCBalOT BCE Ooliee MHUPOKUM MATEMATHYCCKAM allapaTtoM, Y HUX
MOCNE0BATENbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMATHUYECKYIO MOJIENTb
peanbHOM CUTyallMH, MPUMEHSTh 3HAHHMS, MOMYYCHHBIC NMPH HU3YUYCHHU YYeOHOTO Kypca, VIS pellCHHS
CaMOCTOSATENEHO C(HOPMYIIUPOBAHHON MaTEMaTHUECKOH 3a/1auu, a 3aTeM HHTEPIPETUPOBATEH CBOM OTBET.

ConepxxarenpHo-MeToMUuecKass JuHUSA «YUucna ¥ BeIMHCICHUS» 3aBepmiacT (GpopMUpOBaHHE
HABBIKOB HCIONB30BaHMSI ICHCTBUTENBHBIX YUCEN, KOTOPOE ObUIO HAYATO HA YPOBHE OCHOBHOTO OOIIIETO
obpasoBanus. Ha ypoBHe cpeqHero odmiero oopa3oBanus 0cod00e BHUMAaHUE yiaemsiercs: HOpMUPOBAHUIO
HABBIKOB PAI[OHAIILHBIX BBIYUCICHUH, BKIIOYAIONIMX B ce0s UCIONB30BAaHUE PA3IMYHBIX (OPM 3aMUCH
quciaa, YMEHHE JeNaTh TPUKUIKY, BBITONHATH MPUOMMOKEHHBIC BBIYMCICHUS, OLCHHBATH YHCIIOBBIC
BBIp@XKEHMsI, padoTaTh C MaTEeMaTHYECKHMMH KOHCTAaHTAMHU. 3HAKOMbBIE OOYYAIOIIUMCS MHOXECTBA
HATYpaJbHBIX, UENbIX, PANUOHAIBHBIX W JEWCTBUTENBHBIX YHCET JOMOJHSIOTCS MHOMXECTBOM
KOMITJICKCHBIX 4YHcell. B KaXIOM U3 JTHX MHOXECTB pPACCMATPHUBAIOTCS CBOMCTBEHHBIC EMY
crierudprUecKre 3a1a4n U ONepaIlii: ACIeHUE HAIIENOo, ONEPUPOBAHNE OCTATKAMH Ha MHOMKECTBE IIENbIX
YHCel, OCOObIe CBOMCTBA PAlMOHAIBHBIX M UPPAIMOHAIBHBIX 4YHCEN, apu(MeTHdecKue orepanud, a
TaKKe W3BJICUEHHE KOPHS HATypalbHON CTENEHM Ha MHOXXECTBE KOMIUIEKCHBIX Yucen. biaromaps
MOCJIEAOBATEILHOMY PACIIMPEHUIO KPYra HMCHOJIb3YEMBIX YUCENT M 3HAKOMCTBY C BO3MOXHOCTAMH HX
MIPUMEHEHUS ISl PEIISHNs Pa3IUYHbIX 337124 (popMUpyeTCs MPEICTaBICHUE O CIUHCTBE MATEMATHKHU KaK



HAayKd M €€ poiM B MOCTPOCHHHM MOJENed peaJbHOro MUpa, IIUPOKO HCIONB3YIOTCS 0000IeHue H
KOHKPETU3aLHsL.

Jlunns «YpaBHEHUS U HEPABEHCTBA» peajHu3yercss Ha MPOTSHKEHUH Bcero oOy4yeHHs Ha ypOBHE
cpenHero o0mero o0pa3oBaHusl, OCKOJBKY B KakaoM paszene [IporpaMMel mpeaycMOTpeHO pelieHre
COOTBETCTBYIOIIMX 3aay. B pe3ynpTare oOyyarommecs OBIaJeBarOT Pa3IHMYHBIMH METOJAMH peIleHUs
palMOHANbHBIX, WPPAIlMOHATBHBIX, ITOKA3aTElbHBIX, JIOTAPU(PMUYECKUX W TPUTOHOMETPUUECKUX
ypaBHEHHII, HEPAaBEHCTB M CHCTEM, a TaKXkKe 3aJad, cojaepkaux mnapamerpsl. I[lodydeHHble ymMeHHS
IIUPOKO HCTONB3YIOTCS TPU HMCCICAOBAaHUM (YHKIHMA C TOMOIIBIO TMPOU3BOJHOM, MpH pEIICHHH
MPUKIAJHBIX 337249 U 33a]ad Ha HaXOXICHHE HanOOJbIINX W HAMMEHBIINX 3HaueHWi (yHKuuH. JlaHHAs
cojiepkaTeNbHas JIMHHS BKIIOYAaeT B cedst Takke (OPMHUPOBAHME YMEHUH BBITONHATH Pacuérbl MO
¢dbopmynam, mpeoOpa3oBaHUs PAIMOHAIBHBIX, HPPAIHOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a
TaKkKe BBIPRKEHHH, COAEpXKAIIUX CTENeHW M Jorapudmel. biarogaps u3ydeHHro anreOpanmyecKkoro
MaTephaia MPOUCXOAMT JallbHEHIlIee pa3BUTHE aITOPHUTMHUYECKOrO W aOCTPAKTHOTO MBIILICHHUS
o0y4varomxcst, OPMUPYIOTCSI HABBIKH JISTYKTUBHBIX PACCYKIEHUH, paOOTHI C CUMBOJIBHBIMHU (hOpMaMH,
MPEACTaBICHHUS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. AnreOpa mpeaaraer
3¢ (deKTUBHbIE MHCTPYMEHTHI JJISl PEUICHHUS MPAaKTHYECKHMX M €CTECTBEHHO-HAYYHBIX 3aJ]ad, HarisIHO
JEMOHCTPUPYET CBOM BO3MO)KHOCTH KaK SI3bIKa HAYKH.

ConepxxarensHo-MeTonuueckas JTuHus «OyHKIMH W TpaQUKU» TECHO MeperieTaeTcs ¢ APYIrHMHU
JUHASAMHU y4eOHOrO Kypca, IMOCKOJIbKY B KAKOM-TO CMBbICIE 3aJaéT IOCIeA0BaTEIbHOCTh H3YYCHUS
Marepuaina. VI3ydeHWe CTENeHHOH, II0Ka3aTeNbHOW, JOrapu(PMUUECKOH © TPUTOHOMETPUIECKHX
(GyHKIUH, UX CBOWCTB M IpadMKOB, UCTIONB30BaHUE QYHKIUHA JUTS pPelIeHusl 3a/1a4 U3 JPYruX y4eOHbBIX
MIPEIMETOB M PEATbHOM KMU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKHM aHAIM30M, TaK M C PElICHHEM
ypaBHeHUH W HepaBeHCTB. [Ipu 3TOM OorbIIoe BHUMaHHE yJiensercs (OpMUPOBAHHIO YMEHUS BBIPAKATh
(hopMyTamMu 3aBHCHMOCTH MEXKIy pa3IMYHBIMH BEJIMYWHAMH, HCCIEI0BATh IONYyYE€HHBIE (DYHKIUH,
CTpouTh WX rpadukd. MaTepuan 3TOH COAEPKATEIBHOH JIMHUM HAlCIeH Ha pa3BUTHE YMEHHH H
HABBIKOB, TIO3BOJISIFOIIMX BBIPAKATh 3aBUCHMOCTH MEXKIY BEIMYMHAMHA B pa3lu4HON (dopme:
AHAJIMTHYECKOM, TpaduuecKoi U cjaoBecHOH. Ero n3ydenue crnocoOCTBYET Pa3BUTHIO aITOPUTMHUYECKOTO
MBIIIICHUS, CIIOCOOHOCTH K 000OIIECHHIO W KOHKPETH3AIIH, UCITOTh30BAHUIO aHAJIOTHIA.

ConmepxarenpHass smHHA «Hagama wMaremaTwmueckoro aHanm3a» IO3BOJIIET CYIIECTBEHHO
pacCIIpUTh KPYT KaK MaTEeMAaTHYECKHUX, TaK U MPHUKIAJHBIX 3a]1a4, JJOCTYITHBIX 00yJaroIMMCs, TaK KaK y
HUX TIOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (QYHKITHA, ONpPENeNIsaTh UX HAWOONbIINE U
HaMMEHbBINNE 3HAYCHUS, BRIYMCIST TUIOMAAN QUTYpP M O0BEMBI Tel, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHasi comep)KaTenbHash JIMHUSA ~ OTKPBIBAET HOBBIE BO3MOMKHOCTH  IOCTPOCHUS
MaTeMaTUYECKUX MOJAENEH peaJbHbIX CUTyalUWd, [O3BOJSET HAXOAWUTh HAWJIyylllee pelIeHUE B
MPUKIATHBIX, B TOM UYHCJIE COIMATbHO-DKOHOMHYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTHYEeCKOr0 aHajh3a CIHOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (HopMaIbHO-IOTHYECKOTO U
KpEaTHUBHOTO MBIIUIEHHS, (DOPMUPOBAHUIO YMEHHM PacIO3HABATH MPOSBIICHHS 3aKOHOB MAaTEMATHKH B
HayKe, TEXHUKE U UcKyccTBe. OOydaromyecs y3HAIOT O BRIIAOIIMXCS Pe3yIbTaTax, MOJTYIeHHBIX B XOZe
Pa3BUTHS MaTEeMaTHKU KaK HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOUYeCKast THUHHUS «MHOXKECTBa W JIOTHKa» BKIIOYAeT B Ce0sl AJIEMEHTHI
TEOPUM MHOXKECTB M  MaTEMaTU4YECKOM JIOTHKUA. TEOpETUKO-MHOXKECTBEHHBIE MPEACTABICHUA
MIPOHU3EIBAIOT BECh KypC INKOJBHOM MAaTeMAaTHKH W TpearaloT HamOoliee YHWUBEPCAJIbHBIH S3BIK,
00bEeNUHSIONTINI BCe pa3zielbl MAaTEMATHKU U €€ MIPHUIIOKEHHH, OHU CBSI3BIBAIOT pa3HbIE MaTEeMaTHIECKUE
TUICIIMTLUTIHBI U MX TIPUJIOKEHUs B ennHoe 1enoe. [lo3ToMy BaKHO AaTh BO3MOXXHOCTH 00ydaromeMycs
[IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM SA3BIK COBPEMEHHOHM MAaTEMATHKUM M HCIIOJIb30BaTh €ro Mjs
BBIPKEHUSI CBOMX MbICIEU. [[pyrumM Ba)KHbIM IpPU3HAKOM MaTEMAaTHUKUA KaK HAyKHU CIEAYET NpPU3HAThH
CBOWCTBEHHYIO €l CTpOrocTh OOOCHOBAHHMW W CIIEJOBaHUE OIPENEIEHHBIM TPaBUJaM TIOCTPOCHUS
JIOKa3aTeIbCTB. 3HAKOMCTBO C DJEMEHTaMH MAaTeMaTHYeCKOW JIOTHMKH CIIOCOOCTBYET Pa3BHUTHIO
JIOTUYECKOTO MBIIUICHUST O0yYalONIMXCs, TO3BOJSIET MM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE
JIOTUYECKUX TPaBuil, (POPMUPYET HABBIKU KPUTHIECKOTO MBIILTCHUSI.

B yuebHOM kypce «Anrebpa W Hayala MaTeMaTHYECKOTO aHalN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOEINPOBAaHUs, KOTOphIE IPU3BAHBI CIIOCOOCTBOBATh (POPMHPOBAHUIO HABBIKOB
MOCTPOEHUST MOZIENEN peanbHbIX CUTYallUid, NCCIeOBAHUS 3TUX MOJEel ¢ IOMOLIBIO anmnapaTa ainreopbl
U MaTeEMaTH4eCKOr0 aHall3a, MHTEPIIPETALMU MOJIyUYEHHBIX Pe3yiIbTaToOB. Takue 3aJaHusl BIJIETECHBI B
Ka)X/IbIii M3 Pa3liefioB MPOrpaMMBbl, TIOCKOJBKY BECh MaTepuan y4eOHOro Kypca IIMPOKO HCHONb3YeTcs
JUISL pelIeHus] MPUKIaAHBIX 3aaad. [Ipu pemieHMn peanbHBIX NPAKTUYECKUX 3anad oOydaromuecs
pa3BUBAIOT HAOIIOJATEIbHOCTb, YMEHNE HAXOAUTh 3aKOHOMEPHOCTH, abCTParupoBaThCs, UCIONb30BATh



aHaJornto, 0000IIaTh M KOHKPETHU3UPOBATH IMpoldiieMy. JleaTenbHOCTh MO (OPMHPOBAHUIO HABHIKOB
pEIICHUs MPUKIIATHBIX 3a/1a4 OPraHU3yeTCs B MPOLIECCE U3YUCHUS BCEX TeM y4eOHOro Kypca «Asredpa u
Hayajla MaTeMaTHUECKOr0 aHaJIH3ay.

Ha u3yuenne yueOHOro Kypca «Ajiredpa U Hayajia MaTeMaTHYECKOrO aHaIM3a» OTBOAUTCS 272
yaca: B 10 kimacce — 136 vacos (4 yaca B Henento), B 11 kimacce — 136 dacoB (4 yaca B HEEINIO).



COJAEPKXAHUE OBYYEHUA
10 KUIACC

Yucna v BbIYUCIEHUS

Panponanbubie uncina. OOBIKHOBEHHBIE W JCCATUYHBIC JPOOM, TMPOICHTH, OCCKOHECYHBIC
nepuoguueckue Apodu. I[IpuMenenue npobOell ¥ MPOIEHTOB Uil pPElICHHs] NPUKIAAHBIX 33434 U3
pa3IMYHBIX OTpaciiel 3HAHUM U peajbHOM KU3HU.

HeticTBuTtenpHble Yrcia. PanroHa bHble U MppalMoOHATBHBIC YKcia. ApudMeTndeckue onepamnun
C JCHCTBHUTEIBHBIMU 4YHCIaMH. MoOaynb ACHCTBUTEIBLHOTO YMCIA W €ro cBoicTtBa. [IpnOnmxéHHBbIC
BBIYUCIICHHA, ITpaBUjIa OKPYIJICHUS, IPUKUIKA U OLICHKA pC3yjibTaTa BBIYMCJICHUI.

Crenenb ¢ 1eNbIM Moka3ateyieM. bunom HeioTona. Mcnonb3oBanue noaxoasiiei (GopMbl 3amucu
)IeﬁCTBHTeHLHLIX qucell IJid peIICHUA NPAaKTUUCCKUX 3a/iad U NPCACTABJICHUA TaHHBIX.

Apudmernyecknii KOpeHb HATYpaJIbHON CTETEHU W €r0 CBOWCTBA.

CrereHb ¢ parioHaIBLHEIM TTOKa3aTeNIeM U € CBOMCTBA, CTEIIEHD C ICUCTBUTEIHHBIM MOKA3aTEIEM.

Jlorapugwm uncia. CoiicTBa jorapuma. JlecsTuuHbIe U HATYypaIbHbIC JIOTapU(MBIL.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHT€HC YHCIIOBOIO apryMmMeHTa. ApKCHHYC, AapKKOCHHYC U
ApKTaHTEHC YMCIOBOTO apTyMEHTa.

YpaBHeHHs M HEPABEHCTBA

ToxpaecTBa U TOXAECTBEHHBIE TpeoOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEeHHA. PaBHOCHIIBLHBIE
YpaBHEHUS U ypaBHeHUA-cieAcTBrs. HepaBeHCTBO, pellieHre HepaBeHCTRA.

OCHOBHBIE METONIBI PEIIEHUS LENbIX M IPOOHO-PAalMOHANBHBIX YpaBHEHWH W HEPaBEHCTB.
MHorousieHbl 0T OJIHOM nepeMeHHoU. JleeHre MHOro4JIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema be3y.
MHorouneHs! ¢ nenbiMu kodhdunuentamu. Teopema Buera.

[IpeobpazoBaHus YNCIOBBIX BRIPAKEHUH, COMIEPKAIINX CTEIEHH W KOPHH.

Wppanmonansabie ypaBHeHNs. OCHOBHBIE METOBI PEIICHUS HPPAI[MOHATBHBIX YPAaBHEHHA.

[ToxazaTensHbie ypaBHEeHUS. OCHOBHBIE METO/IBI PEIICHHUS TTOKAa3aTEIbHBIX YPaBHEHHH.

IIpeoOpazoBaHue BEIpaXKEHUH, COMEPIKANTUX JIOTAPHU(DMBI.

Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE METO/IBI PEIIECHUS JIOTAPHU(PMIUECKIX ypaBHEHHIH.

OcHoBHbIE TpUrOHOMETpUUeckrue Gopmyisl. [IpeodpazoBaHne TPUTOHOMETPHUYECKUX BBIPAKECHHIA.
Perienrie TpUTOHOMETPUYECKUX YPAaBHEHUH.

Pemenune cucreM JIMHEHHBIX ypaBHEHUW. MaTpuua CHCTEMBbl JIMHEHHBIX  ypaBHEHHI.
OnpenenuTens MaTpUIBl 2X2, €ro T€OMETPUYECKAN CMBICI M CBOMCTBA, BBIYMCICHHE €0 3HAYEHHUS,
MIPUMEHEHUE ONPEIEIUTENS ISl PEIICHUsI CUCTEMbI JINHEHHBIX YpaBHEHUH. PelieHre npuKkiaaHpixX 3a1a4
C IOMOILBIO CUCTEMBI JIMHEHHBIX ypaBHEeHUN. MccnenoBanue NOCTPOEHHON MOZEIU € MOMOIIBIO MaTpULL
U OIpeaeNuTeNeH.

IlocTpoeHne MareMaTHYeCKUX MOJEIEH PEAJbHOM CHTyalud C IIOMOUIbI0 YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHue ypaBHEHHII M HEpaBEHCTB K PELICHHI0 MAaTEMaTHYECKUX 3alady U 3alad u3
Pa3TUYHBIX 00JIACTel HAYKH U PeaTbHOMN JKH3HM.

DyHkuuu ¥ rpaguxkn

Oyukius, crnocoOsl 3amanng (QyHKIUU. B3aumHo oOparnbie ¢yHknmu. Kommosuius (GyHKIHA.
I'paduk dyaKIIN. DeMeHTapHbBIE Tpeodpa3oBaHus TPAPUKOB (yHKITAHN.

OO6nacTp ompeneneHuss W MHOXKeCTBO 3HaueHnd QyHkumu. Hymm ¢ysxoum. lpomexyTkn
3HAKOMOCTOSTHCTBA. Y&éTHBle u Heu€érHeie (yHkuuu. llepumogmueckne ¢ynaknun. IlpomexyTku
MOHOTOHHOCTH (yHKIMH. MakcuMymbl 1 MUHUMYMEBI (pyHKIIMU. HanOonpiiee 1 HanmMeHbIee 3HAYCHUS
(hyHKITNHM Ha IPOMEXYTKE.

Jlunelinas, KBaapaTW4yHas W JpOoOHO-TWHEWHAas QYHKOHWA. OJIEeMEHTapHOE WCCIEAOBaHUE U
MTOCTPOEHUE UX TPAPHUKOB.

Crenennas (yHKIHS C HATYpallbHBIM U LIENBIM ToKa3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa n
rpaduk KOpHsI N-0i cTeneHu Kak GyHKIIMA OOPATHOM CTETIEHN C HAaTYPalbHBIM ITOKa3aTeleM.

[lokazatenvsHass u JorapudmMudeckas (QyHKIWW, MX CBoiictBa u rpaduku. Mcnonb3oBaHue
rpadukoB (YHKIMA U PEIICHUS YPaBHEHUM.

Tpuronomerpuueckasi OKPYXHOCTb, OINpEAEICHUE TPUTOHOMETPUUECKUX (YHKIMH YMCIOBOTO
apryMeHra.

OyHKIIMOHAIILHBIE 3aBHCHMOCTH B pEAIBHBIX TIpoleccax W sBIeHUAX. [ paduku peasbHBIX
3aBUCUMOCTEH.



Hayana MmatemaTn4yeckoro aHajimnsa

ITocienoBaTenbHOCTH, CIOCOOBI 3aJaHUs IIOCIEAOBATENLHOCTEM. Meron MaTeMaTHYeCKOH
AHIYyKOUU. MOHOTOHHBIE M OIPAHMYEHHBIE IIOCIENOBATENbHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOT 0 aHaIM3a KaK aHajn3a 0ECKOHEYHO MaJbIX.

Apudmerndeckass ¥ TeoMeTpuueckas mporpeccud. beckoHedHo yObIBaromias reoMeTpUyYecKast
nporpeccus. CymMma OeCKOHEYHO yObIBaroIield reoMeTpudeckol mporpeccuu. JIMHEWHBIH U
3KCIIOHEHIMAIbHBIA pocT. Hucno €. @opMyia CIOXKHBIX IMPOLEHTOB. Mcnons3oBaHHE IPOrpeccuu uis
peLIEHNs peabHbIX 33/1a4 IPUKIIATHOIO XapaKTepa.

HenpepriBHbie QyHKIMM M MX CBOWCTBAa. TOYKHM pa3pbiBa. ACHUMOTOTHI TpadUKOB (QYHKIIHA.
CpoiictBa (YHKUMI HEMpepbIBHBIX Ha OTpe3ke. MeTol WHTEepBaloB JUIS pEIIeHUsT HEPaBEHCTB.
[IpumMeneHue CBONCTB HENPEPHIBHBIX QYHKIUH IS peIleHHs 3a1a4.

[epBas u BTOpas mpousBoAHble QyHKIMH. OnpenencHnue, TeOMETPUUECKI U (PU3HIECKHH CMBICT
MIPOU3BOIHOM. Y paBHEHHE KacaTeIbHON K rpa)uKy (QYHKIIHH.

[Ipou3BoaHbIE 3MeMeHTapHBIX (QYHKIUHA. [Ipou3BomHas CyMMBbI, MPOW3BENEHHS, YaCTHOIO H
KOMITO3UIIMH (DYHKITUH.

MHoxkecTBa U JIOTHKA

MHOXeCTBO, OIlepallui HaJl MHOXKECTBAMH H WX CBoicTBa. Jlmarpammer Ditnepa—BeHHa.
IIpuMeHeHuE TEOPETUKO-MHOKECTBEHHOIO almapara JJisl OIMCaHUS PEAIbHBIX MPOLIECCOB M SIBICHH,
TIPH pelIeHNH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB.

Onpenenenne, TeopemMa, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEACTBHE, JOKa3aTeIbCTBO,
PaBHOCHIIbHBIEC YPABHEHHUS.

11 KJIACC

Yucaa 1 BbIYUCTEHHS

Hatypanbasie u mensie yncna. [IpuMeHeHre MPU3HAKOB JEMTUMOCTH IENbIX YHCEN, HAanOONbIITHil
oot menmurens (manee — HOJl) m manmenbiee obmee kpataoe (maee — HOK), ocTaTKoOB 1m0 MOyIIIO,
anroputMa EBKIHa Ui perieHus 3a1a4 B HEIbIX YACax.

KomnekcHble uncma. AnreOpandeckas ¥ TpUTOHOMETpHUecKkas (HOPMBI 3aMUCH KOMILIEKCHOTO
yrcna. ApupMeTnyecKre omepanun ¢ KOMILIEKCHBIMU YrciaMu. M300pakeHre KOMIUIEKCHBIX YHCEeN Ha
KoopAuMHATHOM mockocTu. Popmyna MyaBpa. KopHu n-oif cTenmeHr M3 KOMILUIEKCHOTO YHCIA.
[IprmeHeHne KOMIUIEKCHBIX YHCEN ISl pelIeHus] (PU3NIECKUX M TeOMETPUIECKHX 3a1aY.

YpaBHeHMs U HEPABEHCTBA

Cucrema W COBOKYIMHOCTh ypaBHEHHH ¥ HEpPaBeHCTB. PaBHOCHWIIBHBIE CHCTEMBI W CHCTEMBI-
crnencteus. PaBHOCHIIbHBIC HEPAaBEHCTBA.

OT160p KOpHEW TPUTOHOMETPHUYECKUX YPABHEHH C IMMOMOIIBI0 TPUTOHOMETPUIECKON OKPYKHOCTH.
Pemenvie TpuroHOMeTpUYECKIX HEPABEHCTB.

OcHOBHBIE METOJIBI PEUICHHS TOKA3aTENFHBIX U JIOTaPU(PMIIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIeHHs] HPPALMOHATFHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIIEHHs] CHCTEM W COBOKYITHOCTEH pAIlMOHAIBHBIX, HPPaUOHAIBHBIX,
MTOKA3aTENbHBIX U JIOTapU()MAYECKUX YPaBHEHUN.

YpaBHEeHU, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMHu.

[IpumeHeHue ypaBHEHHIA, CHCTEM M HEPaBEHCTB K PEHICHHIO MAaTeMaTHYeCKUX 3a7ad W 3a1ad U3
Pa3TUYHBIX 00JIACTEeH HAYKHU U PEabHOM KU3HH, MHTEPIPETAIHS TOTyYSeHHBIX PE3yIbTaTOB.

DyHkuuu ¥ rpaguxkn

I'paduk wommosurnum ¢Gyaknmic. ['eomerpuueckne o0pasbl ypaBHEHHW ¥ HEpPaBEHCTB Ha
KOOPJAWHATHOMW TIJIOCKOCTH.

Tpuronomerpuueckre GpyHKIUU, KX CBOHCTBA U TpadUKH.

I'pacdmueckne meTonbl pelieHns ypaBHEHUH U HepaBeHCTB. | paduyeckre MeTobpl pelieHus 3a1a4d
C IapaMerpamu.

Hcnonws3oBanue rpagukoB (yHKIWUN IS WCCIETOBAHUS IPOIECCOB M 3aBUCHMOCTEH, KOTOPHIE
BO3HUKAIOT IIPH PELISHUH 3a/1a4 U3 IPYTUX YIeOHBIX MTPEIMETOB U peabHON JKU3HH.

Havyajia MaTeMaTH4eCKOr0 aHAIU3A

[IpumeHeHue NPOM3BOAHONW K UCCIEAOBAHWUIO (YHKIHA HAa MOHOTOHHOCTh W JKCTPEMYMBI.
Haxoxnenue HanOoJIbIIEro ¥ HANMEHbBIIIEr0 3HAYSHUH HeTIPEPhIBHON (DYHKIIMH Ha OTpPE3Ke.

[IpumMeHeHue npou3BOAHON AJI1 HAXOXKICHUS HAWITyYLIEro PelleHUs B MPUKIATHBIX 3a7a4dax, s
OIIpENeNIeHUsI CKOPOCTH U YCKOPEHUS Iporiecca, 3aJaHHOr0 (popMyIIoi witn rpauromM.



ITepBooOpa3Has, OCHOBHOE CBOHCTBO IepBooOpa3HbIX. I[leppooOpa3sHble 31eMEeHTapHBIX (QYHKIMM.
[IpaBuia HaxXOXACHHS MTEPBOOOPA3HBIX.

Wnrerpan. I'eomerpuueckuil cMmpica HMHTErpana. BeluucieHue omnpenenéHHOro HHTErpajia Io
¢dopmyne Hetorona-JleiiOnuma.

[Ipumenenue nHTErpana A1 HAXOXKJICHUS TUIOLIAJIEH IOCKUX QUTYp U 00bEMOB I€OMETPUYECKUX
Tell.

[Mpumepsr pemennid  muddepeHIUANBHBIX  YpaBHEHUH. MaTemaTnyeckoe MOACINPOBAaHHUE
peabHBIX MPOLIECCOB C MOMOUIBIO TU(depeHInaNbHBIX YPaBHEHUH.

IJIAHAPYEMBIE PE3YJIBTATBI OCBOEHUSA VUEBHOI'O KYPCA «AJI'EBPA N HAYAJIA
MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHL) HA YPOBHE CPEJIHEIO
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:kIaHCKOTr0 BOCIIUTAHMS

cOPMUPOBAHHOCTh TPAKAAHCKON IMO3UIMK O0yYarollerocs Kak akTHBHOTO M OTBETCTBEHHOTO
YlieHa POCCHIMCKOro oOIIecTBa, TNPENCTaBICHHE O MaTEeMaTHYECKHX OCHOBaX (QYHKIMOHUPOBAHMUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUH, MpOUENyp TPakJaHCKOro obmiectBa (BBIOOPHI, OMPOCHI U Jpyroe),
YMEHUE B3aUMOJICHCTBOBATh C CONMAJBHBIMU WHCTUTYTaMH B COOTBETCTBHM C WX (YHKIUAMU U
Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHHUSA:

c(hOpMHUPOBAaHHOCTh POCCHUHCKOM TPaXAAHCKOH HISHTUYHOCTH, YBAXXEHHUS K NPONUIOMY U
HACTOAIIIEMY POCCUMCKOW MaTeMaTHKH, II€HHOCTHOE OTHOUIEHHWE K JOCTHXKEHHUSIM POCCHUICKHX
MaTEMaTUKOB M POCCUICKON MaTEMaTUYECKOW IIKOJIbI, MCIOIb30BAHUE ATUX JOCTHKEHHU B JIPYrux
HayKax, TEXHOJIOTUSX, Cepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HAaHUE IYXOBHBIX IIEHHOCTEH PpOCCHHCKOrO Hapoaa, c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOr0 IMOBEIAEHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHHU HAyKH U
JeSITeTbHOCTHIO YIEHOT0, OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOECHHE YCTOHYUBOTO OyAyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHHUS:

3CTETUYECKOE OTHOUICHHWE K MHUPY, BKIIOYas SCTETHUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aja4, PEelIeHHH, PACCYX AEHNUH, BOCIIPUUMYHBOCTh K MATEMaTHIECKAM acCIeKTaM Pa3InIHbBIX
BUJIOB UCKYCCTBA;

5) pu3uyeckoro BoCIMTAHUSA:

chOpMHUPOBAaHHOCTh YMEHHSI NMPHUMEHSATh MaTeMaTHUeCKHEe 3HAHUS B HMHTEpecax 3I0pOBOrO M
Oe3omacHOro o0pasza XW3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (370pPOBOE IHTaHUE,
cOamaHCHPOBAHHBIN PEXUM 3aHATHH M OTIBIXa, PEryispHas (Qu3MUecKass aKTHBHOCTB), (pru3mueckoe
COBEPUICHCTBOBAHUE IIPU 3aHATHUSAX CIIOPTUBHO-030POBUTENBHON NESITEIBHOCTHIO;

6) TPyAOBOI0 BOCIIUTAHUSA

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH TPYIOMIOOMI, WHTEpPEeC K pasIudHbIM chepam
npohecCHOHATBHOMN AESTENFHOCTH, CBI3aHHBIM C MATEMATHUKOW U €€ MPIIIOKEHUSIMH, YMEHHE COBEPIIATh
OCO3HaHHBI BBHIOOp Oyaymielt mpodeccHr W peaTn30BBIBATH COOCTBEHHBIC >KM3HEHHBIE ILIAHEI,
TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTHYECKOMY OOpa30BaHHI0O M CaMOOOPa30BaHHUIO HA MPOTHKEHHUH
BCEU HU3HHU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUU NPAKTUUYECKHUX 3aad MAaTEeMaTHYECKOU
HaIlpaBJICHHOCTH;

7) 3K0JI0rMYEeCKOT0 BOCITUTAHMS:

c(hOpMHUPOBAaHHOCTH IKOJIOTUUYECKON KYJIBTYPBI, TOHUMaHHUE BIUSHHS COLUATBHO-IKOHOMHYECKUX
MPOIIECCOB HAa COCTOSHHWE TPUPOJHOM W COIMAIBLHOW Cpenbl, OCO3HAHWE TII00aJHHOrO XapakTepa
JKOIIOTUYECKHUX MPOOIIeM, OpHUEHTAIlNs Ha TPUMEHEHHEe MAaTeMaTUYeCKNX 3HAHWHU ISl pelleHus 3a7ad B
o0JTacTi OKpyXaroliel cpelbl, TUIAHWPOBAaHUE MOCTYNKOB M OIEHKH MX BO3MOXKHBIX TOCIEICTBHHA ISt
OKpYyKarolei cpessl;

8) neHHOCTH HAYYHOI0 O3HAHNS:

c(OPMUPOBAHHOCTE MHPOBO33PEHHsI, COOTBETCTBYIOLIEr0 COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HAayKd W OOIIECTBEHHOW MNPAKTHKH, MOHUMAaHWE MAaTeMaTH4YeCKOW HayKH KakK c(epbl UYeToBEUECKOH
JESTENbHOCTH, JTANOB €€ Pa3BUTUS U 3HAUYMMOCTH JUIsl Pa3BUTHs LIMBUIM3AIMH, OBJIAJCHUE SI3bIKOM



MaTeMaTUKA M MaTeMaTHYCCKOM KYJ'IBTypOI‘/'I KaK CpCACTBOM IMO3HAHUSA MHUPA, TOTOBHOCTH OCYIICCTBJIATH
MPOCKTHYIO U UCCIICAOBATCILCKYIO ACATCIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

IMo3naBaTenbHbIe yHHBEPCAIbLHbIE YUeOHbIe el CTBUS

Ba3zoBble 1oruyeckue aeiicTBus:

BBIABJIATE W XapaKTCPU30BATH CYIICCTBCHHBLIC IMPU3HAKU MATEMATHYCCKUX 06’LGKTOB, HOHﬂTHﬁ,
OTHOUICHUI MEXIy MOHATUAMH, (OpMYIHPOBATH ONpEAENeHUs OHITHH, YCTaHABINBATh CyLIECTBEHHBIH
MpHU3HaK KiIaccu(UKALMU, OCHOBAHUS JJ1s1 00OOIICHMS M CPABHEHHU S, KPUTEPUH ITPOBOIUMOI0 aHAIIN?3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh W  MNPeoOpa3oBBIBATH CYKACHUS:  YTBEpAWUTENbHBIE U
OTpULIATCIbHBIC, CAMHUYHBIC, YAaCTHBIC 1 O6H.[I/Ie, YCIIOBHBIC,

BBIABJIATE MAaTEMATUYCCKUEC 3aKOHOMEPHOCTH, B3aMMOCBA3U W MPOTHUBOPCYHA B (l)aKTaX, JaHHBbIX,
Ha6J’IIO[IeHI/I$IX U YTBEPXKIACHUAX, Ipc€ajiaratb KpUTCPHUU [Jid BbIABJIICHUA SaKOHOMepHOCTeﬁ u
[IPOTUBOPEYHIL;

ACIaTb BbIBOALI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKHW, JCAYKTUBHBIX W HHAYKTHBHBIX
YMO3aKITIOYeHNH, YMO3aKITFOUCHHI TI0 aHaJIOTHH;

MPOBOANTH CAaMOCTOSTENBHO JO0KAa3aTeIbCTBA MATEMATHUECKHX YTBEPXACHHWH (IpsAMble W OT
MIPOTUBHOTO), BHICTpAaWBaTh APTyMEHTALMIO, MPUBOIUTH IPHUMEPHl W KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXICHHS U BHIBOJIBI;

BBIOMpATh Croco0 penieHusl y4eOHOW 3anaud (CpaBHHUBATh HECKONBKO BapHAHTOB pEIICHHS,
BBIOMpATh Han0O0JIEe OAXOASAIINI C YUETOM CAMOCTOSATENBHO BhIICIICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBaTeabckue AeiicTBUS:

WCTOJIB30BaTh BOIMPOCHI KaK HCCIIENOBATENLCKUH WHCTPYMEHT TIO3HAaHUs, (OPMYIUPOBAThH
BONPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, PO0IeMy, yCTaHABIMBATh KCKOMOE U JaHHOE, (OPMHPOBATH
TUTOTE3Y, apTyMEHTHPOBATH CBOIO TIO3UIIUIO, MHEHHE;

MIPOBOJIUTH CAMOCTOATENBHO CIUIAHHMPOBAHHBIN JKCIIEPHMEHT, MCCIENOBAHUE TI0 YCTAHOBIIEHHUIO
0CcOOEHHOCTEHl MaTeMaTHYecKOro OOBEKTa, SIBIEHHUS, IPOIecca, BBISIBICHHUIO 3aBUCHMOCTEH MEXIY
00BEeKTaMH, SBJICHUSIMH, TIPOIIECCaAMHU;

CaMOCTOATENbHO (HOPMYITUPOBATH OOOOIIEHUS W BBIBOABI [0 pe3yabTaTaM IPOBEIEHHOTO
HaOJIO/IEHNsI, WCCIEOBAHMS, OIIEHWBATh OCTOBEPHOCTh TOIYYEHHBIX pe3yabTaTOB, BBHIBOIAOB U
000011IeHNH;

IIPOrHO3MPOBATh BOSMOKHOE Pa3BHTHE IPOIECCA, a TAaKXKe BBIIBUTATh TPEIIOJIOXKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ nundopmanueii:

BBISIBIIAITH IePUITNTHI HH(POpMAIH, TaHHBIX, HEOOXOIUMBIX JJISi OTBETAa Ha BOIIPOC U ISl PEIICHHUS
3a/1a4m;

BBIOMpATh HH(POPMAIIMIO U3 NCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH, CHCTEMATH3UPOBATh
Y UHTEPIPETHPOBATH HH(POPMAITUIO PAa3ITUIHBIX BUAOB U (JOPM IMIPEICTABICHUS;

CTPYKTYpPHpPOBaTh WHGOPMAIMIO, TPEACTABIATh €€ B PAa3NUYHBIX (opMax, HILTFOCTPHPOBATH
rpaduyecku;

OLIEHWBATh HAIEKHOCTD HH(POPMAIIMH TI0 CAMOCTOSTENFHO C(POPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKaTHBHbBIE YHUBepPCaJbHbIe YUueOHbIe 1eiicTBUS

Oo0menne:

BOCIIPUHUMATD U (OPMYIUPOBATH CYXKJIEHHUS B COOTBETCTBHH C YCIOBUSMH M LIENSIMH OOIIEHUS,
SICHO, TOYHO, TPAaMOTHO BBIP@XXAaTb CBOI0 TOYKY 3PEHHUS B YCTHBIX M NUCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUS 110 X0y PEeLIeHHs 3a/1a4i, KOMMEHTHPOBATh ITOJyYeHHBINA Pe3yJIbTaT;

B X0JI¢ 00CYKIEHUS 3aJlaBaTh BOIPOCH I10 CYIIECTBY 00CYXAaeMO TeMbl, IPOOJIEMBI, peIIaeMon
3a]a4d, BbBICKAa3bIBaTh HJEH, HAIlEJICHHbIE Ha IIOMCK PELICHUs, COMOCTaBIATH CBOM CYXACHHUS C
CY)KIEHHUSMH JPYTUX YYaCTHHKOB JHMajiora, OOHAapYy)KHMBaThb pa3jMYhMe M CXOACTBO IIO3UIHUH, B
KOppeKTHOH (opMe GOopMYIUpOBaTh Pa3HOIIACHs, CBOU BO3PAKEHMUS,

NPEACTABIIATE  PE3yJbTaThl pPEUIEHHd  33Jaud, OKCIEPUMEHTa, HCCIENOBaHMUs, IPOEKTa,
CaMOCTOATENILHO BHIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajad TNpe3eHTaluu M OCOOEHHOCTEH
ayJIUTOPHUU.

PeryasiTuBHBIC YHHBepcalbHbIe YdeOHbIE 1eHCTBHUSA



Camoopranusanusi:

COCTaBIISITh IUIAH, aJITOPUTM PELISHUs 3a]]auu, BEIOHMPATh CIIOCO0 PELICHHUs ¢ YUETOM UMEIOLIHXCSI
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BApUAHTHI PEIICHHUN C
y4€ToM HOBOI MH(pOpMAaLIKH.

CaMOKOHTPOJIb, SMOIMOHAIbHBINA HHTEIJIEKT:

BJIaJICTh HAaBBIKAMH I[TO3HABATEIbHONH pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA H
MBICITHUTENTBHBIX TIPOLIECCOB, HMX PE3ylbTAaTOB, BIAJECTh CIIOCO0AMU CaMOMPOBEPKH, CaMOKOHTPOJIS
TIpolecca U pe3ysbTaTa pelleHnss MaTeMaTHYecKol 3a1auu;

MIPEeABUIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH pellIeHUH 3aJa4l, BHOCUTh KOPPEKTUBBI
B JEATENFHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEM;

OLICHUBATH COOTBETCTBHE PE3yNAbTAaTa LETU U YCIOBUSAM, OOBSACHATh NPUUMHBI TOCTHXKEHHS HITH
HEJIOCTIKEHHSI Pe3YJIbTAaTOB A TENbHOCTH, HAXOJUTH OIIUOKY, JIaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHaAsl 1eATEIbHOCTh:

MMOHUMATh M UCIOIB30BaTh MPEUMYIIECTBA KOMAaHHOW ¥ MHIMBHUIYyaTbHONW pabOoThI MPH pElIeHUH
y4eOHBIX 3a/1a4, MPUHUMATH 1eJIb COBMECTHOHM AEATENLHOCTH, TUIAHUPOBATh OPTaHU3AINI0 COBMECTHOM
paboThl, pacmpenensTh BHIBI padoT, JOroBapuBaThCs, OOCYXKIATh TPOIECC M Ppe3yibTaT pPaboTH,
0000111aTE MHEHHS HECKOILKHUX JIFOEH;

y4acTBOBATh B TPYMIIOBBIX (hopMax paboThl (00CYkKIeHMsI, OOMEH MHEHHUH, «MO3TOBBIE IITYPMBbD»
Y WHBIE), BBIMONHATH CBOI YacTh pabOTHl M KOOPAMHUPOBATH CBOM NEHCTBHS C APYTUMHU UJIEHAMHU
KOMaH]IbI, OI[CHUBATh KaY€CTBO CBOETO BKJIAJa B OOMIUI MPOAYKT 1O KPUTEPHSIM, CHOPMYIUPOBAHHBIM
Y9aCTHUKAaMU B3aWMOJIEHCTBHSL.

HPEJAMETHBIE PE3YJIBTATBI

K konity oOyuenust B 10 Kjacce 00y4aroIuics MONy4IHT CISAYIONIUE IPEAMETHBIC PE3YIIbTaThl 10
OTICNBHBIM TeMaM pabodeil mporpaMMbl y49eOHOrO Kypca «Anredpa W Hadaja MaTeMaTHYECKOTO
aHaIM3ay»:

Yucsia v BbIYUCIEHUS:

CBOOOTHO OMEPUPOBATH MOHITHSIMHU: PAIlIOHAIBHOE YUCIIO, OECKOHEUHAs TIepHOoJIecKas Ipoob,
MIPOIEHTHI, MUPPAIMOHAIBHOE YHCIIO, MHOXKECTBA PAIlMOHAIBHBIX U JEUCTBUTENBHBIX YHCEN, MOIYIb
JICMCTBUTCIILHOTO YHMCIIA;

MIPUMEHATH JPOOW W MPOIEHTHI ISl PElIeHns MPUKIaAHBIX 33729 U3 Pa3IMYHBIX OTpaciieid 3HaHUH
U peaJbHOM KU3HU;

MIPUMEHATH TPHUOMVKEHHBIE BRIYHUCIICHNS, TIPaBUIa OKPYTIIEHH, MPHKUAKY U OIEHKY pe3yibTara
BBIYHCIICHHH;

CBOOOTHO OMEpUPOBATH MOHITHEM: CTEIEHb C IENBIM MOKa3aTeleM, HCIOIb30BaTh MOAXOISIIYIO
(hopmy 3ammcy JeHCTBUTENBHBIX YHCEN ISl PEIICHUS TPAKTHYECKIX 3a/1a4 U TIPEACTaBICHNS JaHHBIX;

CBOOOTHO OIEPUPOBATH MOHATHEM: apHPMETHIECKAN KOPEHb HATYPaIHLHON CTEIECHHU;

CBOOOHO OIEPUPOBATH MOHSATHEM: CTEIIEHb C PAIlMOHATBHBIM ITOKA3aTEIEM;

CBOOOTHO OIEPUPOBATH MOHATHAMHE: JTorapu(M drcia, AeCATUIHBIE U HATypaIbHbIE JTOTapU(MBL;

CBOOOTHO OIIEPUPOBATH MOHATHAMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAaHT€HC YMCIIOBOTO apTyMEHTa;

OIIEPUPOBATH MOHITHIMH: APKCHHYC, apKKOCHHYC W apKTAHTEHC YUCIIOBOI'O apTryMeHTa.

YpaBHeHMsI U HEPaBEHCTBA:

CBOOOTHO OIEPUPOBATh TOHATHSAMH: TOXAECTBO, ypaBHEHHE, HEPAaBEHCTBO, pPaBHOCHILHBIC
YpaBHEHUS U YPaBHEHUS-CIIEACTBYsI, pABHOCHIIbHEIE HEPABEHCTBA;

MIPUMEHATH Pa3lIMYHbIE METOMBI PEIIeHUs PalMOHAIBHBIX U JIPOOHO-PAIlMOHATHHBIX ypaBHEHHUH,
MIPUMEHATH METOJ/I MHTEPBAJIOB IS PEIICHHs] HEPABEHCTB;

CBOOOITHO OMEPUPOBAThH MOHSATHSIMH: MHOTOWIEH OT OJHOW TEPEMEHHOH, MHOTOWIEH C IIeJBIMU
KO3 UIMEeHTaMl, KOPHU MHOTOYJIEHa, MPUMEHATh JeJIeHHe MHOTOYJIeHA Ha MHOTOYJIEH C OCTaTKOM,
Teopemy besy u Teopemy Buera miis pemeHus 3a1adq;

CBOOOTHO ONEpPHPOBATH TOHSATHSAMH: CHCTEMa JHHEHHBIX YpaBHEHWH, MAaTpHIA, ONpPEHeTUTENb
MaTpulbl 2 X 2 U €ro reOMETPUYECKHUI CMBICI, HUCIONb30BaTh CBOMCTBA OIpenenuTens 2 X 2 ans
BBIYHCIICHUS €r0 3HAYeHHS, IIPUMEHSTh ONpPEIEUTENN s PElleHUs] CHCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJICIUPOBATh peajbHbIE CUTyalldd C IIOMOINBI0 CHUCTEMbl JIMHEWHBIX YpaBHEHWI, WCCIE0BATh
MMOCTPOCHHBIC MOJETH C TIOMOIIBI0 MATPHUI] M ONPENENUTENeHd, HHTEPIPETHPOBATh IOIYYCHHBIH
pe3yabTar;



HCIOJIB30BaTh CBOWCTBA IEHCTBUI ¢ KOPHAMU JJIs TPeoOpa30BaHMUs BHIPAKEHUH;

BBITIOJIHATH MPE0Opa30BaHMUs YHMCIOBBIX BBIPAKEHHUH, COAEP)KAIIMX CTEMEHH C PaldOHAIBHBIM
MoKasaTernem;

HCTIOJIb30BaTh CBOMCTBA JIOrapu(MoB [Is TpeoOpa3oBaHusl JOrapuPMUIECKUX BBIPAKEHHIA;

CBOOOZHO OMNEpHPOBaTh MOHSATHAMHU: HpPPAaLMOHAIBHBIE, IMOKa3aTelbHbIE M JIorapupMHUUYECKUe
ypaBHEHUS, HAXOJUTh UX PELICHUS C TIOMOIIBI0 PAaBHOCHIBHBIX TIEPEXO0B MM OCYLIECTBIISISI TPOBEPKY
KOpHEH;

MIPUMEHSTh OCHOBHBIC TPUTOHOMETPHYECKUE dhopmyIbl 1T npeoOpazoBaHus
TPUTOHOMETPHYUECKHUX BBIPA’KESHU;

CBOOO/IHO OIEPUPOBATh MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATh HEOOXOIMMBIE
(hOpMYITBI 17151 pEIIEHHsI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJIETIMPOBATh peajbHbIC CUTYallMd Ha S3bIKE aNreOpbl, COCTABIISATH BBIPAKCHUS, YPaBHEHHS,
HEpaBeHCTBA IO YCJIOBHUIO 3aJlau, UCCIEOBATh IOCTPOSHHBIE MOJIENU C WCIONb30BAHMEM armiapara
anreOpsl.

DyHKIUH U TPAPUKH:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: QYHKIHS, CIIOCOOBI 3aIaHUsS (YHKIMH, B3aMMHO OOpaTHBIE
GyHKIMH, KOMIO3WNUsA QYHKUUHE, Tpaduk (GYHKIUH, BBHIOJIHATH 3JEMEHTApPHBIE NpPEeoOpa3oBaHHS
rpa¢ukoB QyHKIWH;

CBOOOJIHO ONEPUPOBATH IMOHSATHIMH: OOJNACTH ONpEAETICHUS U MHOXKECTBO 3HAYCHHWH (YHKIIWH,
Hy¥ (QYHKIIMU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO ONEpPUPOBATH MOHITHUSMHU: YETHBIC M HEUETHBIE (QYHKINM, Mepuojryeckre (QyHKIINH,
MPOMEXYTKA MOHOTOHHOCTH (YHKIUU, MAKCUMyMbl M MHHUMYMBI (QYHKIOWH, Hauboibiee |
HaMMeHbIIlee 3HaYeHUe (DYHKIIMU Ha IPOMEXKYTKE;

CBOOOJIHO ONEPUPOBATh MOHITHUSMU: CTENeHHas! (YHKIUS C HATYPaJIbHBIM U [ENBIM [TOKa3aTeNeM,
rpadMK CTENEHHOH (YHKIUU C HATYPAIBLHBIM W LIENbIM MOKa3aTeleM, rpadK KOpPHS N-Oi CTEleHu Kak
(dhyHKIIME 00paTHOM CTENEHN ¢ HATypaIbHBIM ITOKa3aTelIeM;

OIIEPHPOBATh TOHATHSIMU: JIMHEHHAs, KBaJpaTU4YHAs U APOOHO-TMHEHHAs (YHKIUH, BBIIOIHATH
3JIEMEHTapHOE MCCIIEOBAaHUE U IIOCTPOCHUE UX TPa(hUKOB;

CBOOOZIHO ONEpUPOBaTh NMOHATUSMU: IIOKa3aTeIbHAasl U Jorapudmudeckass GyHKIUH, UX CBOHCTBA
U TpaKH, UCTIONB30BATh UX IPaMKN IS PEIICHUs ypaBHEHHH;

CBOOOZHO  OIEpUPOBATh  IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIPEAEIeHUE
TPUTOHOMETPHYECKUX (YHKINI YHCIOBOTO apryMEHTa;

HCHONIB30BaTh rpaduku QyHKUMH A7 MCCIEAOBaHUS MPOLECCOB M 3aBUCHMOCTEl IpU pelIeHUH
3a1a4d U3 JPYrux Y4eOHbIX MPEIMETOB U PEaIbHOM JKU3HH, BBIpaXKaTh (OPMYJIaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMY;

Hauana mareMaTu4eckoro aHajinza:

CBOOOZHO oOmepUpoBaTh MOHATHAMU: apuMeTHyYecKas M T'eOMeTpudeckas Iporpeccus,
0ECKOHEYHO YObIBaIOIIasi TEOMETPHUECKasl IPOrpeccus, IMHEHHBIN 1 SKCIIOHEHIUAIBHBIN pocT, popmyna
CIIOXHBIX MPOLIEHTOB, UMETh MIPEACTABICHHE O KOHCTAHTE;

HCIOJIB30BaTh MIPOrPECCHH ISl PEILICHNS PEAIbHBIX 3a1a4 NPUKIATHOTO XapaKTepa;

CBOOOZHO OIIEpPHUPOBATh MOHATHIMU: MIOCJICAOBATENbHOCTD, CIIOCO0BI 3a/1aHUs
MOCJIEAOBATEIbHOCTE, MOHOTOHHBIE U OTrpaHUYEHHBIC MOCJIENOBATEIbHOCTH, IIOHUMAaTh OCHOBBI
3apOXKIECHHUA MAaTEMaTHYECKOro aHaJIN3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOITHO OTIEPHPOBATHh OHATUSMU: HENPEPHIBHBIC (DYHKIMH, TOUYKH pa3pbiBa Tpaduka GyHKIHH,
ACUMNTOTHI Tpaduka GyHKIIHH;

CBOOO/IHO OIEpUpPOBATh MOHATHEM: (YHKIUS, HENPEphIBHAS HA OTpPEe3KEe, IMPUMEHSTh CBOWCTBa
HeNpepbIBHBIX QYHKIIMH AJIS1 peLIeHUs 3a1a4;

CBOOOZIHO ONEPUPOBATH MOHATHSAMM: NEpBasi M BTOpas NMPOHM3BOAHBIC (DYHKLMH, KacaTeabHas K
rpaduky QyHKINH;

BBIUUCIISATH POU3BOIHBIE CYMMBI, IPOM3BEIEHHS, YACTHOIO M KOMITO3UIMU IBYX (YHKLUH, 3HATH
MIPOU3BOAHBIC AJIEMEHTAPHBIX (QYHKINH;

HCIOJIb30BaTh F€OMETPUYECKUI U (PU3NIECKUI CMBICI IPOU3BOAHON AJISl pEILICHH 3a1a4.

MHo:kecTBa M JIOTHKA:

CBOOO/IHO ONEpPUPOBATH MOHATUSIMH: MHOXECTBO, OIlepaliiy HaJl MHOKECTBAMU;

HCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Uil ONUCAHMS PpealbHBIX IIPOLECCOB U
SIBIICHUH, TIPY PELICHUH 3aa4 U3 JPYrHX YUeOHbIX HPEIMETOB;



CBOOOZHO OMNEpPHPOBATH TMOHATHAMH: ONpEACIECHHE, TeopeMa, ypaBHEHHE-CIIEACTBHE, CBOHCTBO
MaTeMaTHYECKOro 00BbEeKTa, J0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPaBHEHHSI 1 HEPABEHCTBA.

K konmy o0yuenus B 11 kJacce 00ydaromuics MOMYYHUT CIEAYIOIINE TPEAMETHBIE PE3yIbTaThI IO
OTAENBbHBIM TeMaM paboueil mporpammbl yueOHOro Kypca «Anredpa M Hayala MaTEMaTH4YeCKOTrO
aHamM3a»:

Yucja ¥ BIMHCJIEHHA:

CBO6OILHO OCpUpPOBAThL IMOHATHUAMU: HATYPAJIbHOC WU LECJIO0C YMUCIO, MHOXCCTBA HATypaJbHbLIX U
LIEBIX YUCEI, UCTOIh30BaTh MpU3HAKHU AenuMocTH nensix uucen, HOJl u HOK naTypanpHBIX gucen s
peuieHus 3a1ad, IPUMEHITh aNroput™ EBkina;

CBOOO/IHO OIEpUPOBaTh MOHSATHEM OCTaTKa MO MOAYJIO, 3alKChIBaTh HATypalbHbIE 4HCIa B
PAa3IMYHBIX MO3UITUOHHBIX CUCTEMAX CUHUCIICHUA,

CBO6OILHO OnCpUpPOBATHL TMOHATUAMU: KOMIIJICKCHOC YUCIIO U MHOXCECTBO KOMIUICKCHBIX YHCEII,
MPEACTABIATh KOMILJICKCHBIE YHUCla B anreOpanyeckoil M TPUTOHOMETPUYECKOW (opMe, BHIMOIHSTH
apuMeTHIecKre ONepanuy ¢ HUMHA U H300pakaTh HA KOOPJMHATHON TIOCKOCTH.

YpaBHeHHS H HepaBeHCTBA:

CBO6OILHO ONCpUpOBAThL IMMOHATHUAMU: HPPALUOHAILHBIC, IMOKA3aTCIIbHBIC U HOFapI/I(i)MI/I‘IeCKI/Ie
HEPABCHCTBA, HAXOAUTH UX PCIICHUSA C MTOMOUIBIO PABHOCUJIBHBIX MEPEXOI0B,

OCYIIECTBIIATH OTOOP KOPHEW NPU PEIICHHH TPUTOHOMETPHUIECKOTO YPaBHEHUS;

CB060IIHO OnEpUpPOBATH ITOHATUEM TPUT'OHOMETPHUYCCKOC HEPABEHCTBO, IPUMCEHATH HeO6XOlII/IMBIe
q)OpMy_HBI A pE€HIC€HNS OCHOBHBIX THUIIOB TPUT'OHOMETPHUYCCKUX HEPABECHCTB,

CBOOOTHO OMEpUPOBATH MOHSTHUAMHU: CHUCTEMa W COBOKYIMHOCTh YpPaBHEHMH W HEpPaBEHCTB,
PaBHOCHUIIBHBIE CHCTEMBI M CHUCTEMBI-CIICACTBUA, HAXOAWTH PEHICHUSA CHCTEMBI M COBOKynHOCTeﬁ
palroOHAJIBHBIX, UPPpAlIMOHATIBHBIX, ITOKA3aTEIIbHBIX U J'IOI‘apI/I(l)MI/I‘IeCKI/IX ypaBHeHI/Iﬁ 1 HEPABCHCTB,

peuaTtb panroHaJIbHBIC, HppanroHaJIbHBIC, IIOKa3aTCIIbHBIC, HOI‘apI/I(i)MI/I‘IeCKI/Ie u
TPUTOHOMETPUUYECKHE YPABHEHUS U HEPABEHCTBA, COAEPIKAILMEe MOLYIIN U IIapaMeTPBhl,

IIPUMEHSTh IpaUyecKue METOIbl Ul PELIeHUs] YpaBHEHMH M HEPAaBEHCTB, a TakXkKe 3a7ad ¢
napaMeTpamu;

MOJEIIMPOBATh peajbHblEe CUTYallUH Ha SI3bIKE aireOpbl, COCTAaBJIATh BBIPAKCHUS, YPaBHEHMS,
HEpaBEHCTBA U UX CHUCTEMBI 10 YCIIOBUIO 3aJlauy, UCCIIEA0BATh IOCTPOEHHBIE MOJIEIIH C UCIIOIb30BAHUEM
ammapata anreOpsl, HHTEPIPETHPOBATH IOIYYEHHBIH Pe3ylIbTaT.

DOyHKUNU U TpaduKu:

CTPOHUTH TPapUKN KOMIO3UIMH (PYHKIIUH ¢ TOMONIBIO 3JIEMEHTAPHOTO MCCIEAOBAHUS M CBOWCTB
KOMITO3ULIMH ABYX (PyHKLHI;

CTPOUTH FeOMETpUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPAUHATHOM IIJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATHSIME: TPa(PUKH TPUTOHOMETPHIECKUX (PYHKITNH;

MIPUMEHSITh (YHKLUH U1 MOAEIUPOBAHUS U HCCIIENOBAHNUS PEAbHBIX IIPOLIECCOB.

Hayana maTreMaTH4ecKOro aHaau3a:

HCIOJIB30BaTh MIPOU3BOAHYIO Ul UCCIEA0BAaHUSA (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOIUTh HanOoJblIee U HAUMEHbLIee 3HaUueHNs (PYHKLINN HENPEPHIBHOM Ha OTPE3KE;

HCIOJIB30BaTh IPOU3BOAHYIO [UIsl HAXOXKAECHHS HAWUTYUILEero peeHrs B IPUKIAIHbIX, B TOM YUCIIe
COLIMANIbHO-KOHOMHUYECKHX, 3alladax, Ul OMpPEHeTeHUss CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOrO
dbopmynoli wnm TpapEKOM; CBOOOJHO OIEPHPOBATH TOHATHSAMH: II€pPBOOOpa3Has, ONpeNeIEHHBINH
WHTErpaji, HaXOAUTh IMEPBOOOpAa3HBIC JIEMEHTAapHBIX (YHKLIMH M BBIUUCIATH HHTErpan mo Qopmyse
HrroTona-JleiiOnuna;

HAXOIUTh IUIOIIAAN TUIOCKUX (PUTyp M 00BEMBI TEN C TOMOLIBIO HHTErpaa;

HMETh MPEACTaBICHHE O MaTeMaTHYeCKOM MOJCIUPOBAHMM Ha TPUMEPE COCTaBIICHUS
g depeHIuaNbHbIX YpaBHEHHH;

pemath NpUKIAaIHBIE 3aJadd, B TOM 4YHCJIE COLHAJIbHO-3KOHOMHYECKOIO0 M  (PU3NYECKOro
XapakTepa, CpeiCcTBaMH MaTeMaTHYECKOr0 aHaIN3a.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
KosunuyecTBo yacon DJ1eKTPOHHbBIE
Ne HaunMeHoBaHue pa3feioB U TeM K n (uu¢poBbIe)
n/n NMPOrpaMMbl Bcero 0;[ TPOJIBHbIC pﬁaKTquCKHe o0pa3oBaTejibHbIE
padoThbI padoThbI pecypeb
MHOX€eCTBO JIeHCTBUTEIILHBIX YHCE]T.
1 Mmuorousnensl. PalirioHaibHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI JIMHEWHBIX
ypaBHEHMI
2 Oyukumn u rpaduku. CrenenHas QyHKIHs ¢ 12 1
LIeJIBIM IT0Ka3aTelIeM
3 ApubmMernaecKknuil KOPEHb N-0i CTEIICHH. 15 1
HpparmonansHbIe ypaBHEHHSI
4 ITokazatensHas Gyukmus. [lokazaTenpabIe 10 1
YpaBHEHUS
5 Jlorapudbmudeckas GpyHKIHS. 18 1
Jlorapudmudaeckne ypaBHEHUS
6 TpuUroHOMETPUIECKIE BRIPAKEHUS U 29 1
YpaBHEHUS
7 ITocremoBaTeNBPHOCTH 1 IPOTPECCHH 10 1
8 Henpeprisabie pynkiun. [Tpon3Boanas 20 1
9 IToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS 5 5
3HAaHUU
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
11 KJIACC
KosnuecTBo uacos DJIeKTPOHHBIE
Ne HaunMeHoBaHuUe pa3jesioB U TeM K n (undposrbie)
n/n NMPOrpaMMbI Beero OHTPOILHBIE PaKThiecKue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
1 Uccnenosanne GhyHKIHIA ¢ TOMOIIHIO 29 1
MIPOU3BOIHOM




[lepBoOOpa3Hast u ©HTErpa

12

I'paduky TPUrOHOMETPUIECKUX (PYHKITHH.
Tpuronomerpuyeckie HepaBeHCTBA

14

HppanmoHaneHele, IOKa3aTelbHbIE U
sorapupMuUecKie HepaBeHCTBA

24

Kommnexkcusle yncna

10

HarypainbHble 1 1iesble yuciia

10

CucreMsl panOHAJIBHBIX, UPppAalluOHAJIbHBIX
MOKAa3aTelbHBIX M JIOrapu(h)MUIECKHX
ypaBHEHMI

12

3anayn ¢ mapaMerpaMu

16

[ToBTOpeHuUe, 0000IIEHUE, CHCTEMATH3ALIUS
3HAHHH

16

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136

10

INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

Kosun4yecTBO yacon

Bcero

KonTposabHbie
padoThI

IIpakT4yeckmne
padoThI

Jara
H3ydeHu st

DJ1eKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[[MuOXecTBO, orrepariiy Hai MHO)KECTBAMH U
HX CBOICTBa

Huarpammel Diinepa-Benna

[IpumMeneHnue TEOPETUKO-MHOKECTBEHHOTO
anmapara Jjisl pelieHus 3a1a4

Panumonaneabie yncina. OOBIKHOBEHHBIE U
JECATUYIHBIE IPOOH.

Panumonaneaeie yncina. OOBIKHOBEHHBIE U
JECATUYHBIE IPOOH, TTPOIEHTHI, OECKOHEYHBIS
MIePUONYECKIE TPOodH

[Ipumenenue mpobeit 1 MPOIEHTOB IS
pelIeHus: TPaKTUKO-OPUEHTUPOBAHHBIX 33124

[Ipumenenue apoOeii U TPOLIEHTOB VIS




PCHICHUS MMPUKIIAJHBIX 3a4a4

I[eﬁCTBHTeHLHLIe yucaa. PanimonanbHbIC U

8 HppalMoHaIbHbIE YHCIIA

9 Apudmerndyeckre onepammu ¢
JCUCTBUTCIIBHBIMHA YHCJIIaMHU

10 Mozvlym) JEHCTBUTEIIBHOIO YUCIIA U €r0
CBOWCTBA
[TpubnnxkEHHBIE BEIYMCIICHHS, TIPaBHIIa

11 OKDYIJIEHHS], IPUKHJIKA U OLIEHKA pe3ysbTaTa
BBIUMCIICHUN
OcHOBHBIE MCTO/IbI PECIICHUA LEIIbIX U

12 IpOOHO-paIoHaTbHBIX YPaBHEHHUH 1
HEPaBEHCTB

13 OCHOBHBIC METO/IBI PEIICHUS TIETBIX U
JPOOHO-PAITMOHAIBHBIX YPaBHEHUI

14 OCHOBHBIC METO/IBI PEIICHUS TETBIX U
JpOOHO-palOHAJIbHBIX HEPABEHCTB
MHorousneHbl 0T OJJTHON TepeMEHHOM.

15 Jlenenre MHOTOUJIeHa HA MHOTOYIEH C
ocraTtkoM. Teopema be3y

16 MHOTOWIEHHI ¢ MEeTBIMH KOd(DPHUITneHTamMu.
Teopema Buera

17 Pemmenvie cucreM TMHEHHBIX YpaBHEHUH

18 Pemenue cucrem JTMHENHBIX YpaBHEHUI
pPa3IMIHBIME CITIOCOOaAMHU
Martpuna cuCTeMbl JIMHEWHBIX YPABHEHH.

19 Onpenenutens MaTpHILEI 2x%2, ero
TreOMETPUYECKU CMBICT U CBONCTBA;
BBIUMCIICHHE €r0 3HAUCHHUS
OnpenenuTens MaTpuLbl 2X2, €ro

20 Tre€OMETPUYECKU CMBICT U CBOMCTBA;
BBIUMCIICHHE €r0 3HAUCHUS

21 [Ipumenenue onpenenuTens Ui peleHus

CUCTEMBI JJUHEHHBIX YpPaBHEHUU




Perienue 3aga4 ¢ nOMOIIBIO CUCTEMBI

22 JUHEHHBIX YpaBHEHUH

23 Pemenne MPUKIIa/IHBIX 32/1a9 € MOMOLIbIO
CHCTEMBI JINHEHHBIX YpaBHEHUH
Kontponbhas pabora: "PanuonanbHble

24 ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEMHBIX ypaBHEHUI"
dyHKIIMSA, CIIOCO0BI 3aaHus (PYHKITUH.

25 BzaumHuo obpatabie pyHknnu. Kommosuims
GbyHKIM

26 I'paduk pyHKIHMU. DneMeHTapHbBIE
npeoOpazoBanus rpadMKoB HYHKITUHA
OO61acTb onpeneneHus 1 MHOXKECTBO

27 3Hayenuit Gpynkumuu. Hynmu QyHkimm.
[TpoMexyTKH 3HAK MMOCTOSHCTBA
YérHbie 1 HEUETHBIC PYHKIIUU.

28 [epuonnueckue Gpyukuuu. [TpoMexyTku
MOHOTOHHOCTH (DYHKITHH
MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.

29 Haubonbiiee 1 HanMeHbIIEe 3HAUCHHE
(YHKITHH Ha TIPOMEKYTKE

30 Jluneitnas, kBagpaTHIHAS U JPOOHO-
TUHEeHHAs QYHKITUH
DJeMeHTapHOEe UCCIIeIOBaHNE U TIOCTPOCHUE

31 rpadKOB THHEHHON M KBaIPaTHIHON
dbyHKIII

32 DJneMeHTapHOEe UCCIIeIOBAHNE U TIOCTPOCHUE
rpadukoB ApoOHO-THHEHHOW (DYHKITUU

33 Crenenb ¢ HENNbIM TOKa3aTeNeM.

34 Crenenb ¢ 1ENbIM MMoKaszaTeneM. bruHoM
HeroToHa

35 Crenennast pyHKIUS C HATYpPaJIbHBIM U
1enbIM mokasareneM. E€ cBoiicTBa u rpaduk

36 Kontponbhas pabora: "Crenennas GpyHKIHSL

E€ cBoiicTBa u rpaduk”




Apudmernyecknii KOpeHb HaTypalIbHON

37
CTENEeHU

38 Apudmernyecknii KopeHb HaTypalIbHON
CTEIEHU U €T0 CBOMCTBA

39 [IpeoOpa3oBaHMs YHCIOBBIX BBHIPAKEHHIA,
COJIepXkallIKX CTENEHH

40 [IpeoOpa3oBaHMs YHCIOBBIX BBIPAKEHHIA,
CoJIepXkKalIuX KOPHH

a1 [IpeobOpa3oBaHMs YHCIOBBIX BBIPAKEHHIA,
COJIepXKallIMX CTENEHH U KOPHU

42 WppanmonanbHble ypaBHEHUS.
Wppaumonansasie ypaBHeHUs. OCHOBHBIE

43 METO/IBI PELIECHNUS UPPAMOHATBHBIX
ypaBHEHUI
OCHOBHBIE METOJIBI PEIICHHS

44 HppaLMOHAIbHBIX YPABHEHUI B MaTEPHAIIAX
EI'D

45 PaBHOCMIIBHBIE TEPEXOABI B peruennu
HppalMOHAIbHBIX YPaBHEHUH
PaBHOCMIIBHBIE IEPEXOABI B PELIEHUU

46 HppalMOHAIBHBIX YPAaBHEHUH IIPU PELICHUU
3aJaHAH TTepBoii yactu EI'D
PaBHOCMIIBHBIE TEPEXOABI B PELICHUU

47 HPPalMOHAIBHBIX YPABHEHHH MIPH PEIICHUH
3aJaHUM pa3BEpHYTOr0 BUJIA.

48 PemennE nppannoHanbHeIX ypaBHEHUH.
CaoiicTBa KOpHS N-0¥ CTENeHN KaK (QYHKITUH

49 00paTHOM CTENeH! ¢ HaTypaJIbHBIM
[IOKa3aTeNIeM
CoiicTBa 1 rpaduK KOpHS N-0OH CTENEeHN Kak

50 (hyHKIIIM 00paTHOI CTENEeHH ¢ HATYPaJTbHBIM
[IOKa3aTelIeM
Kontponbhas pabora: "CBoiicTBa 1 rpadux

51 KOpHS N-0i1 crenenu. MppanuonanbHble

ypaBHeHus"




CrereHs ¢ padOHAJIbHBIM ITOKA3aTCJICM U eé

52 . 1
CBOMCTBa

53 CreneHb ¢ palMoOHAIbLHBIM [TOKa3aTeleM 1

54 Crenenb ¢ pallMOHAJIBHBIM MTOKa3aTeNeM U e€ 1
CBOICTBA

55 [NokazarensHas QpyHKIMS, €€ CBOMCTBA U 1
rpadux

56 Hcnonw3oBanue rpaduka GyHKIUH TSI 1
peuIeHys ypaBHEHUI
Hcnonw3oBanue rpaduka GyHKIUH TSI

S7 peluIeHNs] ypaBHEHUN Pa3HOU CTENEHU 1
CIIOKHOCTH.

58 [Toka3zaTenbHbIC ypaBHEHUS. 1
59 [TokazaTensHbie ypaBHeHHI. OCHOBHBIE 1
MCTO/IbI PEHICHUA MMOKa3aTCIIbHBIX ypaBHeHI/Iﬁ
60 ITokazaTenbHble ypaBHEHHUS B 3afanusx EI'D 1

6 KontponsHas pabora: "ITokazaTenpHas

. kuwst. [lokasaTenpHble ypaBHEHHS" .
YH N

62 Jlorapudm uncia. OnpeneneHue 1

63 Jlorapudm uncia. Berunciaenue torapudma 1
quca.

64 Jlorapudwm uncna. CBoticTBa jgorapudma 1

65 JecsaTuanble Torapu@me 1

66 JlecsaTruHbIe U HATYpPATBbHBIC JIOTApU(BMBI 1

67 [IpeoOpazoBaHue BRIPaKEHH, COIEPKAIINX 1
sorapu@msl

68 [IpeoOpazoBaHue BRIPaKEHH, COIEPKAIINX 1
norapudmel Mo MaTtepruanam 3aganuii EI'D

69 IIpeobpa3zoBaHue BBIPAXKEHUH, COJCPIKAIINX 1
JIOTapuU(pMbI C UCTTOTH30BAHUEM CBONCTB

70 Jlorapupmuyeckas GpyHKIUS 1

71 Jlorapudmudeckas GyHKIHS, €€ CBOHCTBA U 1

rpaduk




HUcnonezoBanue rpaduka GyHKIUU 15

72 5 1
peleHrs ypaBHEHUH
Hcnonw3oBanue rpaduxa QyHKIUH TS

73 pelIeHusl ypaBHEHUH pa3HOro YpOBHS 1
CIIOKHOCTH

74 JlorapudmMudeckue ypaBHEHUSI. 1
Jlorapudmuyeckue ypaBHeHUs1. OCHOBHBIE

75 METO/IbI peleHus JIorapu(hMUIECKHX 1
ypaBHEHUI

76 JlorapudmMudeckue ypaBHEHHUS B 3aIaHHSIX 1
pa3BepHyTOro BHJIA

77 PaBHOCMIIbHBIE TIEPEXO/IBI B pELICHUU 1
sorapu(pMUUECKUX ypaBHEHHHA
PaBHOCMIIbHBIE TIEPEXO/IBI B pELIICHUU

78 sorapu(pMUUECKIX ypaBHEHHUH B 3aJaHHSIX 1
EI'D

79 KonTponbhas pabora: "Jlorapudmuaeckas 1
¢ynkuus. Jlorapupmuueckne ypaBHeHHS"

80 CuHHYC, KOCHHYC YHCIIOBOI'O apryMeHTa 1

81 TaHreHc ¥ KOTaHI'€HC YMCIIOBOI'O apryMeHTa 1

82 ApKcHHYC, apKKOCHHYC YHCIOBOTO 1
apryMenTa

83 ApKcHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOrO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTB,

84 olpezeneHne TPUTOHOMETPUIECKUX (DyHKINN 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTB,

85 OlIpeNeNeHre TPUTOHOMETPHYECKUX (PYHKIINH 1
YHCIIOBOI'0 apryMeHTa. TpuroHomerp.

86 OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYIIBI, 1
BBIBO/I.

88 OCHOBHBIE TPUTOHOMETPHUYECKHE (OPMYIIBI, 1




HCITIOJIB30BAaHUC.

89 OCHOBHBIE TPUTOHOMETPUICCKUE (hOPMYJIBI

90 [Ipeobpa3zoBaHue TPUTOHOMETPUIECKUX
BBIPAKECHUI
[IpeoOpaszoBanue TPUTOHOMETPHUICCKUX

91 BBIPKCHHIA C UCTIONIB30BaHUEM (HOPMYIT
TPUTOHOMETPUU

92 [Ipeobpa3zoBaHye TPUTOHOMETPUIECKUX
BBIPAKEHMH B 3aJjaHusIX niepBoii yactu EI'D

93 [IpeobOpa3zoBaHue TPUTOHOMETPUIECKUX
BBIPOKCHUH B 33JaHISIX Pa3BEPHYTOrO BUJIA

04 Pemenue npocTeliyux TpUrOHOMETPUYECKUX
ypaBHEHHUH BHjIa Y=SiNX

95 Pemienne mpocTeriimx TpPUroHOMETPUY ECKUX
ypaBHEHUH BUJIa Y=COSX

9% Pemienuie mpocTerimx TpPUroHOMETPHUY €CKUX
ypaBHeHUH Buja y=tgx

97 Pemienrie TpUroHOMETPUYECKUX YPaBHEHUH
riepBoi yactu EI'D

98 Pemenune TpUroHOMETpUYECKUX YpaBHEHUH C
HCIIONB30BaHNe (DOPMYIT TPUTOHOMETPHH

99 Pemenune TpuroHoMeTpUYECKUX YpaBHEHUI
pasoXeHne Ha MHOKHUTEIH

100 Pemmenrie oTHOPOJHBIX TPUTOHOMETPUIECKIX
YpaBHEHUI
KonTponsnas padora: "Tpuronomerpuaeckue

101 BBIPKEHUSI © TPUTOHOMETPHYECKUE
ypaBHeHUsA"
[TocnemoBaTensHOCTH, CIIOCOOBI 3aaHS

102 mociieqoBareabHocTer. Meron
MaTeMaTHYeCKOH WHAYKIIUU
MOHOTOHHBIE ¥ OTpaHUYCHHBIE

103 rocienoBaTensHoCTH. McTopus aHanmm3a

OECKOHEYHO MAITBIX




104

Apudmernyeckas mporpeccus

105 I'eomeTrpuueckas mporpeccus

106 BeckoneuHo yObiBaromiasi reoMeTpudecKas 1
MIPOTPECCHSI

107 Cymma 6eCK0HquH0 yOBIBaroIIeH 1
reOMETPUYECKOM MPOrpeccHu

108 JIMHEeWHBIN 1 3KCTTOHEHIUAJIBHBINA POCT. 1
Yucno e.

109 JIMHEeWHBIN U SKCITOHEHIIUAJIBHBINA POCT. 1
Yucno e. Dopmyiia CI0OKHBIX MPOLEHTOB

110 Hcnonk3oBaHue nporpeccuu sl pereHust 1
peabHBIX 33/1a4 MPHUKIIAJIHOTO XapaKTepa

111 KouTtponruas PaGOTa: "ITocnemoBaTeIbHOCTH 1
U TIPOTpECCUU

112 HenpepbiBHBIE (GYHKITUHN U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMIITOTHI TPapUKOB 1
(dyHKITH

114 HenpepbBHOCTh QYHKITHT 1

115 CroiicTBa (yHKITHI HETIPEPHIBHBIX HA 1
OTpe3Ke

116 Merog MHTEPBAINOB ATl PeLlIeHH 1
MIPOCTEHUIITNX HEPABEHCTB

117 Mertox HHTEPBAJIOB IS PEIICHHS HEPABEHCTB 1

118 Merona WHTEpBAIIOB [T PELICHHs] HEPABEHCTB 1
Pa3BepHYTOrO THIA PEIICHUS

119 IIpuMeHeHue CBOMCTB HENPEPBIBHBIX 1
dbyHKIII

120 IIpuMeHeHue CBOMCTB HEMPEPBIBHBIX 1
(hyHKIMI UTs penenns 3a1a4

121 [lepBast u BTOpas Mpou3BOMHBIEC (HYHKIIHH 1

199 Onpeneneane, TE€OMETPUIECKHIA CMBICIT 1
IIPOM3BOIHOM

123 Omnpenenenne, GU3NIECKHH CMBICI 1




MIPOU3BOTHOM
124 VYpaBHeHHE KacaTenbHOU K rpaduKy 1
¢dbynkuuu, Gopmyna
125 VYpaBHeHHe KacaTenbHOH K rpaduky QyHKINU 1
126 [Ipon3BoaHbIE IIEMEHTAPHBIX QYHKITHN 1
197 [Tpon3BoHBIC 3JIEMEHTAPHBIX (YHKIIN, 1
Tabauna
128 [IpousBoaHas CyMMBbI, TPOU3BENEHHUS 1
129 [IponsBosHas 4acTHOTO 1
130 [Tpon3BoHas CyMMBI, IPOM3BEACHHS, 1
YAaCTHOIO M KOMIO3UIIUU (DYHKITHI
131 KonTponbsnas pabora: "I[Iponssoanas” 1 1
132 [ToBTOpeHue, 0000IIEHUE, CUCTEMATH3ALIUS 1
3HaHui: "YpaBHeHus"
133 HOBToPe'I'JHe, 000011EHNE, CUCTEMATH3AIHS 1
3HaHui: "OyHKIIHH"
134 Hrorosast KOHTpoJIbHasE pabora 1
135 Hrorosast KOHTpoJIbHasE pabora 1
136 HOBTOPCHHC, 000011EHNE, CHCTEMATH3AIIHS 1
3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
11 KUIACC
KoJinuecTBo yacos DJ1eKTPOHHbIE
J;?H Tema ypoka Beero Kontpoisbnsie | IIpakTtnueckue fllj;:eﬂnﬂ :)Igg;l;?)l;:;eeﬂbﬂu e
padoThI padoThI pecypeb
1 IIpuMeHeHue Npon3BOAHON K UCCIEAOBAHUIO 1
(GYHKIMH HA MOHOTOHHOCTb
5 [TpumeHeHne NpON3BOIHON K UCCIIETOBAHUIO 1
(GYHKIHH SKCTPEMYMBI
3 [TpumeHeHne NPON3BOIHON K CCIIEIOBAHHIO 1
(GyYHKIHMH HA MOHOTOHHOCTB M OKCTPEMYMBI




IIpuMeHeHue Npon3BOAHON K UCCIEA0BAHUIO
(byHKIMI

[IpumeHeHue npon3BOAHOMN K UCCIIETOBAHUIO
($yHKUIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI,
peuieHue 3aianui nepBoit yactu EI'D

[IpumeHenue nponu3BOAHOMN K UCCIIETOBAHUIO
(yHKUWH HA MOHOTOHHOCTD M 9KCTPEMYMBI
nipu noxarotoske Kk EI'D

Haxoxnenue HanOObIIIEro 1 HAUMEHBIIIETO
3HAYCHMS HENPEPHIBHOM (PYHKIIUU HA
OTpeE3Ke

Haxoxnenue HanOOJbIIEro 1 HANMEHBIIIET O
3HAaYCeHUs HEMPEPhIBHON (QYHKIMK HA
OTpE3KE, pelIeHHE 3a1a4

Haxoncz[eHHe HaMOOJIBIIIEr0 U HAMMEHBIIIETO
3HAaYCHUs HEMPEPhIBHON (QYHKIIMK HA
otpeske o Mmarepuaiam KM EI'D

10

Haxoxaenue HaubombIero 1 HANMEHBIIET O
3HAYCHUS HEMPEPhIBHOW (QYHKIINU Ha
oTpe3ke 6e3 MOMOIIH MPOU3BOAHOM

11

Haxoxaenue HaubomnbIero 1 HANMEHBIIET O
3HAYEHS HENPEPHIBHON (PYHKIINU HA
OTpE3KE y CTETIEHHBIX U HPPAMOHATBHBIX

dhyHKITII

12

Haxoxnenne HanOObIIEr0 ¥ HAMMEHBIIIETO
3HAYEHHUS HENPEPHIBHON (QDyHKINN Ha
OTpe3Ke y MOKa3aTeNbHBIX U
sorapumrdecKknx QYHKITHA

13

[IpuMeHeHue Npon3BOAHON sl HAXOXKICHUS
HAMTY4IIero peleHus B MPUKIAIHbIX
3agadax

14

[IpumeHeHne MPON3BOAHON AT HAXOXKICHHUS
HaWTY4IIero penieHus B IPUKIIaIHBIX
3aaavax no marepuanam KM EI'D

15

[IpuMeHeHue npon3BOAHON JIsl




OIpEe/ICTCHUS CKOPOCTH U YCKOPEHHS
npolecca, 3aJaHHOro (opMyIIoit

ITpumenenne mpou3BOJHOM JJIst

16 OIpe/IeTICHNs] CKOPOCTH U YCKOPEHUS
poliecca, 3aJJaHHOTO rPauKOM

17 Kommozunms pyHkmmit

18 Kommozunwms pyHknmit

19 Kommozunwms QyHkmmi

20 FeOMerqueCIfHe 00pas3sl ypaBHEHUH Ha
KOOPJMHATHOHN TJIOCKOCTH

21 FeOMerqueCIfHe 00pas3sl ypaBHEHUH Ha
KOOPAMHATHOU IIJIOCKOCTH

29 Kontponbshas pabora: "Hccnenopanue
(GYHKIIMH ¢ TOMOIIBIO TPOU3BOIHOM"

23 [epBOOOpa3Has, 0CHOBHOE CBOHCTBO
11epBO0Opa3HbIX

o4 [epBOOOpa3HbIC ANMEMEHTAPHBIX QYHKITHH.
[TpaBuiIa HaXOXICHHS TTEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKIIHH.
[TpaBuiIa HaXOXICHHS TTEPBOOOPA3HBIX

26 Hurerpan. I'eoMeTpruyueckuil CMbICHT
WHTerpana

27 Brruucnenre onpenea&HHOro HHTErpaa mo
thopmyne Herorona-Jleiitbanma

28 Beruucnenue onpeneaéHHOro HHTErpaa mo
thopmyne Herorona-Jlelitbanma

29 [MpuMeHeHne HHTErpania 11l HaX 0XKICHHUS
IJIOMIA Il TITOCKUX QUTYp

30 [MpuMeHeHne HHTErpana Al HaX OXKICHHS
00bEMOB T€OMETPHUYECKUX TEI

31 ITpumepsr vpemeHm?I nddepeHaTbHbIX
ypaBHEHUH

32 [Tpumepsr perienuit TudhepeHnaTbLHBIX

ypaBHEHUI




MaremaTudeckoe MOACIUPOBAHUEC pCAJIbHBIX

33 MPOLIECCOB C MOMOIIBIO TU(depeHInaTbHBIX 1
YpaBHEHUI

34 KonTponbsHas padora: "[lepBooOpa3Has u 1
uHrterpan’

35 Tpuronomerpuueckue QyHKINU, HX 1
CBOMCTBa U rpauKu

36 Tpuronomerpuueckue QyHKINU, HX 1
CBOMCTBa U rpaduKu

37 Tpuronomerpuieckue QyHKIMH, HX 1
CBOMCTBa U rpaduKu

38 Tpuronomerpuieckue QyHKINN, HX 1
CBOMCTBa U rpaduKu

39 Tpuronomerpuieckue QyHKINN, HX 1
CBOMCTBa U rpaduKu
OT60p KOpHEN TPUTOHOMETPHUIECKUX

40 YpaBHEHHUH C TOMOIIIBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHICCKUX

41 YpaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHICCKUX

42 YpaBHEHUH C TOMOIIIBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHICCKUX

43 YpaBHEHHUH C TOMOIIBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH

44 Pemenre TpuroHoMeTpUUECKUX HEPABEHCTB 1

45 Pemenvie TpuroHoMeTpUUECKUX HEPABEHCTB 1

46 Pemmenve TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 Pemmenvie TpuroHoMeTpUUECKUX HEPABEHCTB 1
KonTponsnas padora: "['paduxu

48 TPUTOHOMETPUYECKUX PYHKITHH. 1

TpuUroHoMeTpuuecKre HEpaBeHCTBA"




OCHOBHBIE MET Obl PCHICHUS MOKA3aTCIbHBIX

49
HEpaBEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS TIOKA3aTENbHBIX
HEpaBEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTENbHBIX
HEpaBEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS TIOKA3aTENbHBIX
HEpaBEHCTB

53 OCHOBHBIE METO/IBI PEIIECHHS
Jlorapu(pMUUECKIX HEPABEHCTB

54 OCHOBHbIE METOJIBI PELIECHHS
sorapu()MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PEIICHHS
sorapu()MHUIECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHHS
sorapu(MIUIECKUX HEPABEHCTB

57 OcCHOBHBIE METO/IbI PELICHUS
HppalMOHAIbHBIX HEPABEHCTB

58 OcCHOBHBIE METO/IbI PELICHUS
HppalMOHAIbHBIX HEPABEHCTB

59 OcCHOBHBIE METO/IBI PELICHUS
HppalMOHAIbHBIX HEPABEHCTB

60 OcCHOBHBIE METO/IBI PEeLICHUS
HppalMOHAIbHBIX HEPABEHCTB

61 I'paduaeckne MeTomp! petlieHHs
HppauMOHANbHBIX YPaBHEHUH

62 I'padmueckue meTompt petlieHus
HppalMOHANBHBIX YPaBHEHUH

63 I'padmueckue meTompt petlleHHs
[IOKA3aTEeNIbHBIX YpaBHEHUN

64 I'paduueckre MeTonb! perIeHus
MIOKA3aTEeIbHBIX HEPABEHCTB

65 I'paduueckne MeToab! pereHus

JorapupMUUECKUX ypaBHEHUH




66

I'padmueckue MeTop! pelieHus
Jlorapu(MHUECKIX HEPABEHCTB

67

I'padmyeckre MeTO B! PELICHHS
Jlorapu(MUUECKIX HEPABEHCTB

68

I'padmyeckue MeToBI peIICHUS
MOKa3aTeNIbHBIX U JIOTapH()PMHUUSCKHX
ypaBHEHHI

69

I'padmyeckue MeToBI pelICHUS
MOKa3aTeNIbHBIX U JIOTapU()PMHUUSCKUX
ypaBHEHMI

70

I'padmyeckue MeTOBI pelICHUS
[MOKa3aTeNbHBIX U JIOTapH(PMHUSCKIX
HEPaBEHCTB

71

I'paduaeckne MeTOmBI pemIeHUS
[MOKa3aTeNIbHBIX U JIOTapHU()PMHUUSCKHX
HEPaBEHCTB

72

KonuTponbsHas pabora: "HppainoHaabHbIE,
MOKa3aTellbHbIC U JOrapruQMUIECKIE
HepaBeHCTBA"

73

KomrmnekcHbie uncina. Anredpanyeckas u
TPUTOHOMETpHUIecKast (HOpMBI 3aITHCH
KOMILIEKCHOT O YHCIIa

74

KomriekcHpie uncia. Anredbpandeckas 1
TpUroHOMeTpHYecKas (POPMBI 3aITHCH
KOMITJICKCHOTO YHCJIa

75

Apudmernyeckre ormepaim ¢
KOMIUIEKCHBIMU YHCIaMH

76

Apudmernyeckue ormeparim ¢
KOMIUIEKCHBIMU YHCIaMH

77

N300paxeHne KOMIUIEKCHBIX YHCel Ha
KOOPJAMHATHOHN IJIOCKOCTH

78

I/I306pa>KeHHe KOMIIJICKCHBIX YHUCCII Ha
KOOpI[HHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOT' O YHCIIa




®opmyna Myaspa. Kopau n-oif crenenu u3

80 KOMIUIEKCHOT'O YHCIIa
[IpuMeHeHue KOMIUIEKCHBIX YUCEN JUIsI

81 petenust GU3NYECKUX W TEOMETPUIECKUX
3a1a4

82 KOHTp"OJII)HaSI pabora: "KoMmruiekcHbie
qrcia

83 HarypanbHble U 11elTbIe Ynciia

84 HatypanbHble v 11ensle uncia

85 [IpuMeHeHue NPU3HAKOB JACITMMOCTH IEITbIX
qrcen

86 [IpuMeHeHue NPU3HAKOB ACITMMOCTH IENTbIX
qrcen

87 [IpuMeHeHue NPU3HAKOB ACITMMOCTH IENTbIX
gucen: HOJl u HOK

88 [IpumeHeHue MPU3HAKOB AETUMOCTH HENTbIX
gucen: HOJl u HOK

89 [IpumeHeHue MPU3HAKOB AETUMOCTH HENTbIX
YHCeN: OCTATKH 110 MOJYITIO

90 [IpumeHeHue MPU3HAKOB AETUMOCTH HENTbIX
YHCeN: OCTATKU 10 MOJYITIO
[IpumeHeHne MPU3HAKOB AETMMOCTH ENTbIX

91 qucen: anroput™ EBkimna s penieHus
3a/1a4 B IENbIX YHCIaX

92 KOHTp”OJ'ILHaSI pabota: "Teopus measIx
qucen
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHITEHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBHS
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

94 PaBHOCHITEHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBHS

95 OCHOBHEIE METO/IbI PEIIEHHSI CUCTEM U

COBOKYITHOCTEH pallMOHAJIbHBIX yPaBHEHHUH




OCHOBHBIC METO/IbI PEIICHUS CUCTEM H
96 COBOKYITHOCTEH MppalMOHATBHBIX
ypaBHEHHI

OCHOBHEBIE MCTOJbI PECIICHUA CUCTEM U

97 . .
COBOKYITHOCTCH ITOKA3aTCIIbHBIX YPaBHCHUU

OCHOBHEBIE MCTOJbI PECHICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX YPABHEHUN

98

OcHOBHBIE MCTO/IbI PECIICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMHUUECKUX
ypaBHEHMI

OCHOBHBIE METO/IbI PEIICHUS CHCTEM H
100 COBOKYITHOCTEH JIorapu(pMHUUECKUX
ypaBHEHUI

IIpuMeHeHue cUCTEM K pELIEHUIO
MaTeMaTHUYECKHX 33/1a4 U 3314 U3

101 pa3IHYHbIX 00JacTell HAayKN U peasbHOMI
XKHU3HU, MHTEPIPEeTalys IOJIy4YeHHbIX
pe3ynbTaToB

IIpumeHeHrEe CUCTEM K PEIIEHUIO
MaTeMaTHUYECKHX 3a/1a4 U 3314 U3

102 Pa3IUYHbIX 00JIACTEH HAYKH M pealbHON
JKU3HH, HHTEPIIPETALINS TIOTYYCHHBIX
pE3yNIbTaTOB

IMpumeHeHne HEPABEHCTB K PEIIICHHIO
MaTeMaTHYECKUX 3a/1a4 U 33714 U3

103 Pa3IMYHbIX 00JacTell HAayKN U peaibHOMI
YKH3HHU, HHTEPIIPETALNS TTOTYICHHBIX
pe3yJIbTaTOB

KonTponsnas padora: "Cucremsr
palMoHAaIbHBIX, UPPALMOHATBHBIX
MOKA3aTEeNIbHBIX U JIOTapu(MHUUECKUX
ypaBHEeHUI1"

104

105 PanmonanbHbIe ypaBHEHHS C TapaMeTpaMu

106 PanonansHbIe HEpaBEHCTBA C TapaMeTpaMu

107 PanronansHbIE CHCTEMBI C TTapaMeTpaMu




I/IppaHI/IOHaHI)HI)Ie YpaBHCHU, HCPpABCHCTBA C

108 1
rapameTpaMu

109 HppanmoHanbHbIe CHCTEMBI C TTapaMeTpaMu 1

110 [Toka3zaTenbHbIC ypaBHEHUS, HEPABEHCTBA C 1
rapameTpaMu

111 ITokazaTenpHbIE CHCTEMBI C TTapaMeTpaMu 1

112 JlorapupmMuyeckre ypaBHEHHsI, HEPABEHCTBA 1
C TIapaMeTpamMu

113 JlorapudmMuveckne CUCTEMBI C TapaMeTpaMu 1

114 TpuroHoMeTpuyecKre ypaBHEHHUS C 1
rapameTrpaMu

115 TpuronoMmerpuyecKrue HEPaABEHCTBA C 1
rapamerpaMu

116 TpUroHOMETpUYECKHE CUCTEMBI C 1
rnapamerpamMu
ITocTtpoenue u ucciegoBaHne

117 MaTEeMaTHECKHX Moienei peabHbIX 1
CUTYyaI[iii C TOMOIIBIO YPAaBHEHUH C
rapamMeTpamu
ITocTtpoenue u ucciegoBaHne

118 MaTeMaTHIECKHX MoOJIeNel peaTbHBIX } 1
CUTYyaI[iii C TOMOIIBIO CHCTEM YPaBHEHUH C
rapaMeTpamu
ITocTpoenue u ucciegoBaHue

119 MaTeMaTHIECKHX Mozenel peaJbHbIX 5 1
CUTYyaIiii C TOMOIIBIO CUCTEM YPaBHEHUH C
rapamMeTpaMu

120 KOHTpOJ'IBHaSI”pa60TaZ "3amaun ¢ 1
rapamMeTpaMu

121 [loBTOpeHue, 0600IMIEeHNE, CHCTEMATHU3AIINS 1
3HaHuH: "YpaBHeHus"

199 HOBTOPeime, 0000mIeHNne, CUCTEMaTH3AIUS 1
3HaHui: "YpaBHeHHd"

123 [ToBTOpeHue, 0600IMIEeHNE, CHCTEMATH3AIINS 1




3HaHui: "YpaBHeHusa. Cucremsl ypaBHEHHH'

1

[ToBTOpeHuUe, 0000IIEHUE, CUCTEMATU3AIIUS

124 . " 1
3HaHuii: "HepaBeHncTBa
195 [ToBTOpeHUe, 0000IEHUE, CUCTEMATH3AIIUS 1
3HaHui: "Hepasencrna"
126 [ToBTOpeHUE, 0000IIEHUE, CUCTEMATH3ALIUS 1
3HaHui: "Hepasencrna"
197 [ToBTOpeHue, 0000IIEHUE, CUCTEMATH3ALIUS 1
3aanui: "[IpousBogHas u e€ mpumeHeHue"
128 [ToBTOpeHue, 0000IIEHUE, CUCTEMATH3ALIUS 1
3aaHui: "[IpousBoaHas u e€ mpumeHeHue"
129 [ToBTOpeHue, 0000IIEHUE, CHCTEMATH3ALIUS 1
3aanuid: "[IponsBogHas u e€ mpumeHeHue"
130 [ToBTOpeHue, 0000IIEHIE, CUCTEMATH3ALIUS 1
3HaHuid: "MHTErpan u ero npuMeHeHune"
131 [ToBTOpeHue, 0000IIEHUE, CHCTEMATH3ALIUS 1
3HaHui: "OyHKIIHA"
132 IToBTOpEHUE, 0000IIEHNE, CUCTEMATH3AIINS 1
3HaHui: "OyHKIIIH"
133 [ToBTOpeHUe, 0000IIEHNE, CUCTEMATH3ALIUS 1
3HaHui: "OyHKIIH"
134 Hrorosast KOHTpoJIbHas pabora 1 1
135 Hrorosast KOHTpoJIbHAsE pabora 1 1
136 IToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA

» MaTtemaTnka: anreOpa 1 Hadana MaTeMaTHUECKOro aHajn3a, reoMeTpusi. Anredpa U Havyasa
MaTtematuueckoro ananmmsa, 10 kinacc/ Komsrun F0.M., Tkauera M.B., ®enoposa H.E. u npyrue,
AxnmonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey»

YHuBepcaIbHBII MHOTOYpOBHEBEIN cOopHuK 3a7a4 10-11 knaccel, U.B.SImenko, C.A.lllectakos

METOJUYECKUE MATEPHUAJIbI JI51 YUUTEJIA
YHuBepcaIbHBII MHOTOYpOBHEBEIH cOopHuK 3a7a4 10-11 knaccer, U.B.SImenko, C.A.lllectakos

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbl CETU UHTEPHET
https://sdamgia.ru/



Yuebnbliii kypc «I'eomeTpusi»

HOsACHUTEJIBHAS 3AIIMCKA

['eomeTpus sBIsieTCS OMHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpPEIHEro oOIiero oopa3oBaHus, Tak
Kak oOecrneynBaeT BO3MOXHOCTb H3YUEHHs] AMCLUIUIMH €CTECTBEHHO-HAYYHOM HANpaBlICHHOCTH U
IPEeIMETOB TYMaHUTAPHOro KA. [[oCKOIBbKY JIorHueckoe MblieHne, GopMUpyeMoe MpU W3yUYeHHH
00y4JalOIMUMUCS] TIOHATHHHBIX OCHOB T€OMETPHUH, NIPU JO0Ka3aTeLCTBE TEOPEM U MOCTPOSHHH IIETOYKH
JIOTHYECKUX YTBEPXKACHUHA MPHU PELICHUH TeOMETPHUYECKUX 3aj1ad, YMEHUE BBIABHIaTh W OIMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIONb3YIOTCS MpPHU PELICHHH 33/ad E€CTECTBEHHO-HAYYHOro LUKJA, B
YaCTHOCTH (DM3MUECKUX 3a7ad.

Lens ocBoeHust mporpaMMbl yuebHOro Kypca «l eoMeTpus» Ha YriyOJIE€HHOM YpOBHE — Pa3BHTHE
WHAMBUAYAIbHBIX CHOCOOHOCTEH OOydJalolmMXcsi MpU HM3YYEHHH TEOMETPHH, KaK COCTaBIISIOMIECH
npeaMeTHol obnactu «Marematrka u nH(GOpPMaTHKa» depe3 odecreueHre BO3MOKHOCTH MTPUOOPETEHHSI
U UCHOJNB30BaHMsl 0ojiee TIyOOKHX reOMETPHUYECKUX 3HAHWK U AEHCTBUH, criel(UYHBIX T€OMETpUH, U
HEOOXOAMMBIX AJIsI YCHEIHOro MpodeccnoHaIbHOrO 00pa30BaHMs, CBA3AHHOIO C HCIOJIB30BAaHUEM
MaTeMaTHKH.

[IpuoputeTHBIME 3afadyaMH Kypca T€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE, DPACIIMPAIONIMMH U
YCHUJIMBAIOLIMMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacipeHne MpeACTaBICHUSI O TEOMETPHM KaK YacTh MHUPOBOM KyNbTYpbl M (OPMHUPOBaHHE
OCO3HaHHUs B3aUMOCBSI3U [€OMETPUU C OKPY>KAIOLIUM MUPOM;

(dbopMHpOBaHHE MPEICTAaBICHWS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENISAX, IO3BOJIIOIIMX OMUCHIBATh U U3Y4aTh Pa3HbIC SBJICHUS OKPYXKAIOILEro MUpA,
3HaHUE MOHATUHHOTO armapara 1o pazaeny «CtepeoMeTprs» yaeOHOro Kypca reOMEeTpHH;

(dbopMHpOBaHKEe YMEHHUSI BJAJEeTh OCHOBHBIMH TOHSTHSMH O MPOCTPAHCTBEHHBIX (UTypax M UX
OCHOBHBIMU CBOWCTBaMH, 3HaHHE TeopeM, (GOpMylT M yMEHHE MX NPUMEHSTh, YMEHHUS JIOKa3bIBaTh
TEOpEeMbI U HaXOAUTh HECTAHAPTHBIE CIIOCOOBI pellIeHHs 3a71a4;

¢opMHupOBaHHE yMEHHMSI pacllO3HaBaTh HA 4Yeprekax, MOIENAX U B pealbHOM MHUpE
MHOTOTPaHHUKH U Tella BpaIlleH! s, KOHCTPYHUPOBATh T€OMETPUIECKUE MOJIEIH;

(opMHpOBaHHE NOHMMAHUS BO3MOXKHOCTH aKCHOMATHYECKOI'O IIOCTPOEHHSI MaTeMaTHdeCKUX
TeopHid, POPMUPOBAHNE TTOHUMAHHS POJIM AKCHOMATHKH TPH TTPOBEICHUN PACCYKICHUIM;

(dbopMHpOBaHHE YMEHHS BIaJIETh METOJAMM JOKA3aTeNIbCTB M AITOPUTMOB PELICHHS, YMEHHS HX
MIPUMEHSTh, IPOBOJAUTH JOKA3aTENbHBIE PACCYXKICHHUSI B XOJIE PELICHUS CTEPEOMETPUYECKHX 3a/1a4 U
3aJ1ad ¢ MPAaKTUYECKUM COfIepkaHueM, (OPMUPOBAHNE MTPEACTABICHUS 0 HEOOXOIMMOCTHU JTOKa3aTelIbCTB
pu 00OCHOBAaHMH MAaTEMaTH4YECKUX YTBEPKIECHHHA M PONM aKCHOMAaTHKH B MPOBEACHUH ACTYKTUBHBIX
paccyXneHu;

pa3BUTHE U COBEPIICHCTBOBAHNE HHTEIUICKTYAJIBHBIX M TBOPUYECKUX COCOOHOCTEN 00YyUaromuXcs,
[103HABATEJIbHON aKTHUBHOCTH, HCCIIEJOBATENbCKUX YMEHHUM, KPUTHMYHOCTH MBIIUICHUS, MHTEpeca K
H3YYEHHIO [€OMETPHH;

¢dopmupoBanre (GyHKIHOHAIBHON IPaMOTHOCTH, PEJICBAHTHON F€OMETPUU: YMEHUS PACIIO3HABATH
MPOSIBJICHUS! T€OMETPUYECKUX TOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX
CUTyallUSX H TP U3YyYEHHH JAPYTHMX Y4YeOHBIX TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAaHUS pEANbHbIX CHUTYyallil, HCCIEIOBaHUS IIOCTPOEHHBIX MOJENEH,
WHTEPIPETAUH MOTYYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH  COJICpIKATEIbHBIMH JIMHUSMH yaeOHOTo Kypca «[eomerpums»y B 10—11 kmaccax
SBISTIOTCS: «IIpsiMbIe ¥ TIOCKOCTH B TIPOCTPAHCTBE», « MHOTOrpaHHUKWY, « Tena BpameHus», «Bekropbl
U KOOPJMHATHI B IPOCTPAHCTBEY, «IBUXKEHUS B IPOCTPAHCTBEY.

Chopmymupoannoe Bo @OI'OC COO T1peboBaHME «YMETh ONEPUPOBATH MOHATHUSIMI,
peJieBaHTHBIMU TE€OMETPHH Ha yriryOnéHHoOM ypoBHe oOydeHus B 10-11 kmaccaX, OTHOCHTCS KO BCEM
CoZIeprKaTeNbHBIM JIMHHUSIM Y4eOHOro Kypca, a (hOpMHUpOBAaHHE JIOTHUECKUX YMEHUH pacripenessercs He
TONIBKO TIO CO/EpXKaTelbHbIM IJIMHHUSIM, HO M 1O rojgam oOydeHus. CopaepkaHue o0Opa3oBaHUd,
COOTBETCTBYIOIIleE TPEIMETHBIM pe3ynsrataMm ocBoeHms DexepanbHoii pabodeil  mMpOrpaMMel,
pacnpenenéHHbIM 10 ToAaM OOy4YeHHs], CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHLMUITHAIBHBIM BOIIPOCcaM 00ydarolecs oOpalaiuch HEOJHOKPATHO. OTO MO3BOJSIET OPraHU30BaTh
OBJIQICHUE TECOMETPUYECKMMHU TIOHSTUSMH W HAaBBIKAMH I[IOCIEJOBATEIbBHO W MOCTYNATEJIbHO, C
CO6.]HO)ICHI/I€M InpuHOUIIa MPEeEMCTBCHHOCTH, a HOBBIC 3HAHHA BKJIIOYAaTbhb B O6IlIy}O CUCTEMY



TEOMETPHUECKUX TIPEICTABICHUH OOyJaromxcs, pacmmpsisi U yrnyonss e€, o0pa3ys MpodHbIe
MHOYKECTBEHHBIE CBSI3H.

[Tepexoxa k M3y4EeHHIO TEOMETPHHU Ha YTITyOJIEHHOM YPOBHE ITO3BOJISIET:

co3mare  ycioBus s guddepeHnIManuy  0OydYeHHs, IOCTPOSHHS  WHJIMBHIYaJTbHBIX
00pa30BaTeNbHBIX IMPOrpaMM, OOECHEYHTh YIIYOJEHHOE H3YYCHHE TE€OMETPUM KaK COCTaBIISIOIICH
ydeOHoro mpeamMera «MaTemaTukay;

MOJIrOTOBUTH OOYYArOIIMXCS K TPOJODKSHUIO U3YUCHUSI MAaTEMaTHKH ¢ Y4ETOM BbIOOpa Oyyleit
npodeccuu, odecrieunBas IPEEMCTBEHHOCTh MEXKIY OOIIMM 1 PO ECCHOHATBHBIM 00pa30BaHHEM.

Ha n3yduenne yue6HOTO Kypca «['eomeTpusy» Ha yrimyon€HHOM ypoBHE otBoauTcs 204 daca: B 10
kiacce — 102 vaca (3 yaca B Hezenmo), B 11 kimacce — 102 vaca (3 gaca B Hezieio).



COJEPXAHUE OBYYEHUSA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TIOHATHSI cTepeoMeTpud. Touka, mpsMas, MIOCKOCTh, IpocTpaHcTBO. lloHsTHE 00
AKCHOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHN U CIEICTBUS U3 HUX.

B3aumHoe pacnojokeHHe TpsAMBIX B IPOCTPAHCTBE: IEpeceKarolluecs, MapayielibHble |
CKpemmBamomuecss npsaMble. [Ipu3Hakm CkpemuBarOnmxcs NpsAMBIX. [lapainenbHOCT NPSAMBIX H
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleibHble MPSAMbIe B MPOCTPAHCTBE, MAPALIENLHOCTD TPEX MPIMBIX,
MapaJuIeIbHOCTh NMPSIMON M MIIOCKOCTH. [lapasensHoe 1 HEeHTpalbHOE MPOSKTUPOBAHKE, H300pakeHHE
(uryp. OCHOBHBIC CBOWCTBa MapajlieIbHOTO MPOSKTHpOoBaHus. M300pakeHne (GUryp B MmapajieibHON
NPOEKIMU. YTJIBl C COHAIpaBJICHHBIMH CTOPOHAMH, Yrol MEXIy TMpsAMBIMH B IPOCTPAHCTBE.
[TapanmnenpHOCTh MIIOCKOCTEH: MapajuleNbHbIE IUIOCKOCTH, CBOWCTBA MNapajUICIbHBIX IUIOCKOCTEH.
IpocTeiinme npocTpaHCTBEHHBIE (UTYpHl HAa IUIOCKOCTH: TETpa’Jp, Mapaulefelune]l, HOCTPOSHUE
CEYCHHH.

IlepnieHIUKYISIPHOCTS NPSIMOM M IIJIOCKOCTU: IIEPICHIUKYJLIPHBIE IpPsMBIE B IHPOCTPAHCTBE,
MpsIMBIE MTapaJIeNIbHBIE U NMEPIEHIUKYIISIPHBIE K IIJIOCKOCTH, NMPU3HAK MEPIEHIUKYIIPHOCTH TPSIMON 1
IIJIOCKOCTH, TEOpeMa O MpsIMOM MEepHeHAMKYIAPHOW IIOCKOCTH. OpToroHallbHOE IPOEKTHPOBAHHUE.
IlepnenmuKynap W HaKJIOHHBIE: PACCTOSIHUE OT TOYKM JO IUIOCKOCTH, PAacCTOSHHE OT MPSMOH [0
IJIOCKOCTH, TPOEKUMs (UTYpHl Ha IJIOCKOCTh. I[lepneHIuKYIApHOCTh IUIOCKOCTEH: MPH3HAK
MEPIEHAUKYISIPHOCTH IBYX ILUIOCKOCTEN. TeopeMa o TpEX NeprneHauKyspax.

VYTIBl B IPOCTPAHCTBE: YToil MEXIY MPAMOU U IIOCKOCTBIO, ABYIPAaHHBIA yrojl, TUHEHHBIA yroi
JIBYTPAaHHOTO yria. TpéXrpaHHbii M1 MHOrorpaHHbIe yribl. CBOMCTBA TUIOCKHX YTJIOB MHOTOTPAHHOTO
yria. CBOICTBA MJIOCKUX U JBYTPAHHBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOrO yIJIa.

MHororpaHHMKH

Bunbl MHOTOrpaHHHKOB, pa3sBEPTKa MHOrorpaHHuka. IIpusma: Nn-yrompHas mpusMma, mnpsMas W
HAKJIOHHAsl TPHU3MBI, OOKOBas M TOJNHAS TOBEPXHOCTH Mpu3Mbl. [lapamnmenenmren, mpsMOyTONTbHBIN
napajulefienune]; U ero cBoicTBa. Kparwaiimmme HyTH Ha TOBEPXHOCTH MHOIOTpaHHUKA. Teopema
Oitnepa. I[IpoctpancrBenHas Teopema IIndaropa. Impammma: N-yronpHas mupamuja, NMpaBUIbHAS U
yceuénHas nupamusel. CBoiictBa pébep W OOKOBBIX TpaHel MPaBUIBHOW MHpaMuibl. [IpaBUIiIbHBIE
MHOTOTPaHHMKH: NpaBUJIbHASA IIPA3Ma U IMPABHIIbHAS MUPaMUJA, PAaBUIbHAS TPEYTOJIbHAA MUPaMUJA U
MPaBWIIbHBIA TeTpadap, kyo. [IpencTaBieHne o NMpaBUIILHBIX MHOTOTPAaHHHMKAX: OKTadp, MOACKa’Ap U
HKOCasIp.

Brunciienne 31€MEHTOB MHOTOIpaHHMKOB: pEOpa, auaroHand, yriael. [lnomans OokoBoi
MOBEPXHOCTH M TIOJHON MOBEPXHOCTH MPSMON TPU3MBI, ILIONIAh OCHOBaHWIA, Teopema O OOKOBOM
MOBEPXHOCTH MpsMOM mnpu3Mbl. Ilmomans OOKOBOW IMOBEPXHOCTH M TOBEPXHOCTH MPaBHIIBHON
UpPaMUJIbl, TEOPEMA O IJIOLIAN YCEUYEHHONW TUPaMUpbI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHl CAMMETPHUH MPaBUIBHBIX MHOTOTPaHHUKOB. CUMMETpHS
B IIPaBUJIBHOM MHOTOTPaHHHMKE: CHUMMETpPHUS MapajUlelleluIea, CUMMETPHS IPaBWIBHBIX IIPH3M,
CUMMETPHS NPAaBUIBHON MHPaMUJIBL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHATHSA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJJTMHEapHbIe, COHAIIPABJICHHBIE W MPOTHUBOIIOIOKHO HAMpaBJIEHHbIE BEKTOPHL. PaBEeHCTBO BEKTOPOB.
JIeHCTBHSI ¢ BEKTOpaMH: CIIOKEHHE M BBIMUTAHWE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXKCHHE
BEeKTOpa Ha yncio. CBOICTBa cllokeHHUsI BEKTOpoB. CBONCTBA YMHOXKEHHS BEKTOpa Ha uucio. [lonsaTue
KOMIIJIaHApHBIE BEKTOPHI. IIpH3HAK KOMIUTaHAPHOCTH TPEX BEKTOpoB. lIpaBmino mapamenenunena.
Teopema O pa3fnoXKeHUHM BEKTOpa MO TpEM HEKOMIUIaHapHBIM BekTopaM. [IpaMoyronmpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopmunatel BekTtopa. CBsA3p MEXOy KOOpAMHATaMH BEKTOpAa H
KOOpIMHATaMH TOUYEK. YTOJI MeXay Bekropamu. CKanspHOe MPOU3BEIEHIE BEKTOPOB.

11 KUIIACC

Tesa Bpanienus



[MonsTHSA: MUIMHAPHYECKAs TOBEPXHOCTh, KOHMYECKask TIOBEPXHOCTh, chepuieckas MOBEPXHOCTb,
oOpasyromue ToBepxHOocTed. Tema BpalleHWs: NWIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, miap.
B3anmuoe pacnonoxkeHue cdepsl M IUIOCKOCTH, KacaTeslbHas MIIOCKOCTh K chepe. Uzo0paxkenue ten
BpalieHus Ha TIocKocTH. Pa3BépTka munmiHapa u Konyca. CummeTpus chepsl H mmapa.

O0bém. OcHoBHBIE CcBOMCTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOIBLHOTO
napaienenurnesia u cieacTBus u3 He€. OOBbEM MPAMON W HAKIIOHHON MPU3MBIL, IHIUHAPA, TUPAMUIB] 1
konyca. O0BEM 11apa U MapoBOro CErMeHTa.

KomOunanmu ten BpamieHusi ¥ MHOTOTpaHHUKOB. Ilpu3ma, BImcaHHAs B IMUIMHJP, ONMHCAHHAS
okono nuimHApa. Ilepeceuenne cdepbl u mapa ¢ mIockocTbio. Kacanme mapa n chepsl MIOCKOCTHIO.
[loHATHE MHOTOTpaHHUKA, OMHCAHHOTO OKOJO cdepbl, chepbl, BIMUCAHHON B MHOTOTPAHHUK WM TEJO
BpAILCHHUS.

[Tnomank MOBEPXHOCTHM IRUIMHApA, KoOHyca, mmomanbk chepel u e€ wyacted. Ilogobue B
npoctpancTBe. OTHOmIEHNE O0BEMOB, IUIOMIANEH MOBEpXHOCTEH TOMo0HBIX ¢uryp. [IpeodpazoBanue
no100wmst, ToMoTeTHs. Perienne 3a7a4 Ha MIOCKOCTH C UCTIONB30BaHUEM CTEPEOMETPUUYECKUX METOIOB.

IlocTpoeHne ceueHMd MHOTOIPDAaHHMKOB M TEJl BPAILGHHSA: CEUCHHUS LMIMHApPA (MapajuieibHO U
MEPIECHIUKYIISIPHO OCH), CEUEHHs KOHYyca (TapajuiesibHble OCHOBAaHHMIO M MIPOXOJSIIUE Yepe3 BEpIINHY),
CeueHMs Iapa, METOIbl IOCTPOCHUS CEUEHMI: METOJ| CJIENOB, METOI BHYTPEHHEIO IIPOEKTUPOBAaHU,
METOJ IEPEHOCA CEKYILEH MIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekroper B mpocrpancTBe. Onepanuu HajJ BeKTOpaMH. BeKTopHOEe YMHOXKEHHE BEKTOPOB.
CaoiicTBa BEKTOpPHOI'0 YMHOXKEHHUs. [IpsiMoyrosbHas cucrema KOOpAUHAT B pocTpaHcTBe. KoopauHaTs
BekTopa. Pasnokenume Bekropa 1o Oasucy. KoopauHAaTHO-BEKTOPHBI METOJ TPH  PEIICHUU
FeOMETPUUECKHX 3a/1ad.

JBUKeHUs B IPOCTPAHCTBE

JBmwxenust mpocrpancTBa. OroOpaxenus. JIBmkeHuss W paBeHCTBO ¢uryp. OOIme CBOHCTBa
JBWKEHUW. Buapl [OBMKEHUN: DNapauielbHbII NEPEHOC, LEHTpalbHAs CHUMMETpHUS, 3€pKajbHAs
CHUMMETpHS1, TOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus nogodus. [Ipsimast u cepa Ditnepa.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA «I'EOMETPUS»
(YTJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUSI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpazkpaHcKoe BOCIIUTaHHE:

c(hOpMHUPOBAaHHOCTHh TPAKIAAHCKOW MO3UIMK O0YdYaIOIIErocsi KaK aKTHBHOTO W OTBETCTBEHHOIO
YJIleHa POCCHUMCKOro OOIIecTBa, MPEICTaBICHHE O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHHPOBAHUS
Pa3IMUHBIX CTPYKTYp, SBJCHMH, NMPOLEAYp TI'Pa’kIaHCKOro oOmiecTBa (BBIOOpPHI, OHNPOCHI U APYroe),
YMEHUE B3aUMOJACHCTBOBATh C COLMAIBHBIMH HMHCTUTYTaMH B COOTBETCTBHM C HMX (YHKUHAMH H
Ha3HauEHUEM;

2) narpuoTH4YecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUUCKOW TPaXKNAHCKOW HWJICHTUYHOCTH, YBaXXCHUS K MPOIUIOMY U
HACTOSALIEMY POCCUICKOM MATEMAaTHKHM, LEHHOCTHOE OTHOLIEHHE K JOCTMXKCHHSM POCCHACKUX
MAaTE€MaTHKOB M POCCHMCKONM MaTeMaTH4eCKON IIKOJIbI, WCHOJIb30BAaHHE ITHX JOCTHXKEHHUM B IPYTHX
HayKax, TEXHOJOTHSIX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCTIUTAHNE:

OCO3HaHHME TYXOBHBIX IIEHHOCTEH POCCHHCKOrO Hapojaa, c(hopMHpOBaHHOCTH HPAaBCTBEHHOTO
CO3HAHMS, STUUYECKOrO TMOBENEHUS, CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHEM IOCTUKEHWHW HAyKH U
JeSITeIIbHOCTBIO YUYEHOT0, OCO3HAHHE JIMYHOTO BKJIa[a B IOCTPOEHHE YCTOMYMBOTO OYyTyIIIEro;

4) 3cTeTnyecKoe BOCIUTAHUE:

JCTETUYECKOE OTHOLIEHHWE K MHUpY, BKJIOYas OSCTETHKY MaTreMaTH4YeCKHX 3aKOHOMEpPHOCTEM,
00BEKTOB, 33/1a4, PEIICHNH, PacCyKIAEHUH, BOCTIPHUMYNBOCTD K MATEMaTHYECKUM acleKTaM Pa3IMIHBIX
BHJIOB HCKYCCTBA;

5) pusnyeckoe BocmuTaHME:

C(I)OpMI/IpOBaHHOCTI) YMCHUA TMPUMCHATL MATCMATUYCCKUC 3HAHUA B HHTCPECAX 3A0pPOBOro H
Oe3omacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (310POBOE IHTAaHUE,



cOanaHCUPOBAaHHBIM PEXHUM 3aHATHH U OT/AbIXa, peryispHas (u3nyeckas akTUBHOCTB), (hU3MUEcKoe
COBEpILEHCTBOBAHUE IIPU 3aHATUSX CIIOPTUBHO-03/I0POBUTEIILHOMN J1EATEIBHOCTHIO;

6) TPyAOBOE BOCIIMTAHHE:

TOTOBHOCTh K TpYyIy, OCO3HAaHHE IIEHHOCTH TPYIOTIOOHS, HMHTEpPEC K pPa3IHYHBIM cdepam
npodeccroHaIbHON IEATENLHOCTH, CBS3aHHBIM C MaTEMATHUKON 1 €€ TIPHIIOKEHUAMH, YMEHHE COBEPILATh
OCO3HAHHBIA BbIOOp Oymymielt mpodeccnnm W peaNn3oBBIBATH COOCTBEHHBIE >KHU3HEHHBIC ILIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4ecKOMY OOpa3oBaHWIO M CaMOOOPa30BaHHUIO HA MPOTSHKEHUH
BCEH JKM3HM, FOTOBHOCTh K AKTUBHOMY YYAacCTHIO B PELICHWM MPAKTUYECKUX 3a/a4 MaTeMaTU4eCKOU
HaNpaBJICHHOCTH;

7) 3K0JI0OTHYeCKO€e BOCTIUTAHHE:

c(hOpMHPOBaHHOCTH HKOJIOTMIECKOH KyJIbTYpPbl, TOHUMaHUE BIUSHHUS COLUAIBEHO-IKOHOMUYECKUX
MPOIIECCOB HA COCTOSIHME TPUPOJHOW U CONMAIBHOW Cpelibl, OCO3HaHUE TJOOaNbHOTO XapaKTepa
JKOJIOTMYECKUX MpOOJIeM, OpUEHTAIMS Ha MPUMEHEHNE MaTeMaTHUYeCKUX 3HAHWW 7Sl pellieHns 3a7ad B
00JIaCTH OKPYXAIOIIEH CpeJibl, MIaHUPOBAHUE MOCTYIMKOB M OIEHKH MUX BO3MOXKHBIX MMOCJICJICTBUNA IS
OKPYXAaIOILEH CPebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMUS:

c(OPMUPOBAaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKl W OOLIECTBEHHOW NPAKTHKU, NMOHUMAHWE MaTeMaTH4ecKOl HayKH Kak c(epbl 4YeroBeYecKon
JESITeNIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUMMOCTH AJISI Pa3BUTHUS LMBWIM3ALMU, OBJIAJICHUE SI3BIKOM
MaTeMaTHKH U MaTeMaTHYeCKON KyJIbTypor KaK CpPeJCTBOM MO3HAHHS MHPA, TOTOBHOCTH OCYIIECTBIISTH
IIPOEKTHYIO U UCCIIEI0BATENBCKYIO IESTEIbHOCTh UHAUBUIYAIbHO U B IPYIIIE.

METAIIPEIAMETHBIE PE3YJIBTATHBI

Ilo3naBareJibHbIE YHUBEPCAIBLHBIE YUeOHBIE TeliCTBUS

ba3oBble JiorMyecKue AeiCcTBHSA:

BBISBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTeMaTHUYECKHX OOBEKTOB, MOHSATHH,
OTHOIICHUH MEXTy MOHATUAMH, (POPMYITHPOBATH OMPEACICHUS TOHSITHH, YCTAHABIMBATE CYIIIECTBEHHBIN
MIPU3HAK KIaccu(hUKAIMN, OCHOBAHUS AJI1 0000IIIEHHUS ¥ CPAaBHEHHUSI, KPUTEPUH ITPOBOIUMOTO aHAJIH3A,

BOCIIPpUHUMATh, (OPMYJIMpPOBaTh H  IPEOOpPa3OBBIBATH  CYXKJICHUS:  YTBEPAUTEIBHBIE U
OTpHUIaTENbHBIC, SAMHIYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBIABJIATH MAaTEMATUUYCCKHUE 3aKOHOMCPHOCTH, B3aMMOCBA3U U IPOTUBOPCUUS B (baKTax, JaHHBIX,
HaOMIONIEHUSIX W YTBEPXKICHWSX, TIpe/UlaraTb KPUTEPUH [T BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

Jle7aTh BBIBOIBI C HWCIONH30BAHMEM 3aKOHOB JIOTUKW, MACIYKTHBHBIX ¥ HHIYKTUBHBIX
YMO3aKTFOUEHUH, YMO3aKITFOUSHHN TT0 aHAJIOTHH;

MPOBOAUTH CaMOCTOSTENFHO JOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKICHUH (MpsIMblE U OT
MIPOTHUBHOTO), BBICTpAaUBaTh apryMEHTAIIWIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpATh CIIOCO0 peleHus YJ4eOHOH 3amaur (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BEIOMPATh HAOOJIEe TTOXOISAIINI ¢ YUYETOM CaMOCTOSITENIHHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeIbCKue AeiiCTBUSL:

WCIONTb30BaTh BOMPOCHl KaK HCCIENOBATEILCKUI WHCTPYMEHT TIO3HaHUS, (HOpMyIMpOBaTh
BONPOCHI, (PUKCHPYIOIIHE MPOTHBOPEUHE, MPOOIIEMY, YCTaHABIMBATh UCKOMOE M JaHHOE, ()OPMHPOBATH
TUIIOTE3Yy, apryMEHTHPOBAThH CBOIO TTO3UIINIO, MHEHHUE,

MPOBOAUTH CaMOCTOSITENIFHO CILIAHHPOBAHHBIN J3KCIIEPUMEHT, WCCIIEOBAHUE TI0 YCTAaHOBICHHIO
0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, IPOIECCA, BBIABICHHIO 3aBUCUMOCTEH MEXIY
00BEKTaMU, SBJICHUSMH, TIPOIIECCAMHU;

CaMOCTOATENILHO (pOopMyMpoBaTh OOOOIICHUS M BBIBOABI IO pe3yjbTaraM IPOBEAEHHOIO
HaOJIONIEHNS, WCCIENOBaHMS, OIICHWBATh [TOCTOBEPHOCTH MONYYEHHBIX pE3yJFTATOB, BBIBOJIOB H
000011eHN1];

MPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTAThH IPEANOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX yCIIOBUSX.

Pa6ora ¢ undgopmanueii:



BBISIBJISITH Ie(UIUTHI MH(OPMALIMH, JaHHBIX, HEOOXOIUMBIX JUISl OTBETA HA BOIPOC M JUIS PELICHHUS
3aj1a4u;

BBIOMpATh HH(POPMAIIMIO M3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAM3UPOBATh, CHCTEMAaTH3HPOBAThH
Y UHTEPIPETHPOBATH HHOOPMALIMIO Pa3IMYHBIX BHIOB U (OPM MpeCTaBICHNUS,

CTPYKTYypHpOBaTh HH(MOPMAIIMIO, TPENCTABIATh, €€ B pasiM4YHbIX (opMax, HLIFOCTPUPOBATH
rpaduIecky;

OLICHUBATh HAJIEKHOCTH MH(POPMALIUH IO CAMOCTOSATEIBHO CPOPMYITHPOBAHHBIM KPHUTEPHUSIM.

KoMMyHHKAaTHBHbIE YHUBEPCAIbHbIE yueOHbIe 1eiicCTBHSsI

Oo0menmne:

BOCTIPHHAMATh U (HOPMYIIUPOBATH CYXKICHHUS B COOTBETCTBUM C YCIOBHSMH M LIENSAMHU OOINCHHUS,
ACHO, TOYHO, I'PaMOTHO BbBIpaXaTb CBOIO TOYKY 3pCHHUA B YCTHBIX M IMHMCBMEHHBLIX TCKCTaX, AaBaTb
MOSICHEHMSI TIO XO/1y PEIICHUS 3a/1a4H, KOMMEHTUPOBATh TOTYUCHHBIA Pe3ysIbTaT;

B XO7Ie 00CY K/ICHUS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXIaeMOM TeMBbI, Ipo0JIeMbl, peraeMoi
3aJla4d, BbICKA3bIBaTh WIICH, HAIICJICHHBIC HA TIOMCK PEIICHHs, COMOCTAaBISATh CBOM CYXKICHHS C
CYXJICHUSIMUA JPYTMX YYaCTHUKOB JHayiora, OOHAPYXHMBAaTh pAa3IM4YMe W CXOACTBO TMO3UIMH, B
KOPPEKTHOM (hopme OopMyITMpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEICTABIATE  pe3yJbTaThl  PEIICHUS  337a4H, OSKCICPUMEHTA, WCCIICOBAHMS, IPOCKTA,
CaMOCTOSTENIBHO BBHIOMpaTh (hOpMAT BBHICTYIUICHHS C YYETOM 3ajau TMPE3CHTAMH M OCOOCHHOCTEH
ayJTUTOPHH.

PeryasiTuBHbIe yHUBepcaJIbHbIE y4eOHbIe IeHCTBUS

Camoopranusanus:

COCTABJISITh IIAH, alTOPUTM PEIICHHS 33/1a4H, BEIOUPATh CIIOCO0 PELICHUS C YIETOM UMEIOLIMXCS
pPECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C
y4&TOM HOBOH HH(OpPMAIIHH.

CaMOKOHTPO/Ib, YMOIHOHATbHBIN HHTEJIEKT:

BJIAJICTh HABBIKAMH I103HABATEIBHON PE(JICKCHH KaK OCO3HAHMs COBEpIIAEMBbIX ACHCTBHII U
MBICIIMTENIBHBIX TPOLECCOB, MX PE3YJbTAaTOB, BIAJIETh CHOCOOAMH CaMOMPOBEPKH, CaMOKOHTPOIIS
npolecca U pe3ysbTata pelieHUs] MaTeMaTHYeCKOM 3a/1a4u;

HpPEIBHICTh TPYIHOCTH, KOTOPBIE MOT'YT BOSHHKHYTb ITPH PELICHUH 331a4i, BHOCHTh KOPPEKTUBBI
B JCATCIIBHOCTH HA OCHOBC HOBbBIX O6CTOHTCHBCTB, JaHHBIX, HaﬁﬂeHHBIX OIHI/I6OK, BBISIBJICHHBIX
TPYAHOCTE;

OLICHUBATL COOTBETCTBUEC PE3YyJibTaTa LCIIN U YCIIOBUAM, 06T)HCHHTB MNPUYMHBI JOCTUIKCHUA WA
HEJIOCTIIKEHHSI PE3yJIbTaTOB JIESITEILHOCTH, HAXOANUTH OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

HOHMMATh M UCIOJIB30BATh IIPSUMYILECTBA KOMaH/HON M WHIIMBUIYyAIbHOW PAaOOThI IPU PEILICHHN
y4eOHBIX 3a71a4, IIPHHUMATh LEJIb COBMECTHOU JEATEIBHOCTH, INIAHUPOBATh OPraHU3aLHI0 COBMECTHOM
paboThl, pachpeleNsaTh BHALI PaboT, JOroBapuBaTrhcs, OOCYXKIATh IMPOIECC U Pe3yabTaT pPadoThI,
00001aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (opMax paboThl (00CYKIeHHs, 0OMEH MHEHHIA, «MO3rOBbIE LITYPMBDY
W WHBIC), BBHIOJIHATH CBOI YacTh PabOThI M KOOPAWHHPOBATH CBOW JCHCTBHUSA C JPYTHMHU YICHAMH
KOMaH/Ibl, OIICHUBATh Ka4yeCTBO CBOETO BKJIAJa B OOLIMH MPOAYKT MO KPUTEPHsM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMH B3aUMOJICHCTBUSL.

INPEJMETHBIE PE3YJIBTATbBI

K koniy 10 kiaacca oOydaroniuiicss HAyYUTCS:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMH TMOHSTHSMH CTEPEOMETPUH TP pEIICHHH 33J1a4 |
MPOBEJICHUH MaTEeMaTUICCKUX PACCYKICHUI;

® MPUMEHATh AKCUOMBI CTEPEOMETPHU M CIEJCTBUS M3 HUX TPU PEIICHUH TEOMETPHUCCKHX
3aa4;

® KJacCH(UIMPOBATh B3aUMHOE pPAaCIOIOKECHHWE MPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U TJIIOCKOCTEH B IIPOCTPAHCTBE;



CBOOOIHO ONIEPHPOBATH MOHITUSAMH, CBA3aHHBIMH C YTJIaMH B IIPOCTPAHCTBE: MEXIY MPSIMBIMU
B IIPOCTPAHCTBE, MEXIY MPSIMOH U IIIOCKOCTHIO;

cBOOOJIHO OTIEPUPOBATH OHATHUSMH, CBA3aHHBIMU C MHOTOI'PAaHHUKAMU;

CBOOOZHO  pacmo3HaBaTh OCHOBHBIE BHJIBl MHOTOTPAaHHUKOB  (TIpH3Ma, IHpaMHIA,
HPSMOYTONBHBIN apajuieNenuren, Kyo);

KJaccu GUIMPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS JJIsl KlacCH(PUKAIINK;

CBOOOIHO OTIEPHPOBATH MOHATHIMH, CBSI3AHHBIMU C CEYEHHEM MHOTOTPAHHUKOB TIOCKOCTBIO;
BBIMOJIHATE TapajuleibHoe, LEHTPalbHOE M OpTOTrOHANIBHOE MPOCKTUPOBaHWE QHUTYp Ha
MJIOCKOCTb, BBIIOIHSATH N300paKeHus! QUTyp Ha MIOCKOCTH;

CTPOHTH CEUYEHHS] MHOTOIPAaHHUKOB Pa3JIMYHBIMU METO/IaMHU, BBIOIHATH (BBIHOCHBIE) MIIOCKHE
YEePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHJ CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH MJIOMIAAM TTOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIPH3Ma, MHUpaMHIA), TEOMETPUIECKUX
TEJ C MPUMEHEHUEM (OpMYIT;

CcBOOOJTHO OTMEPUPOBATHh MOHATHSIMH: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh
CUMMETPUH, LEHTP, OCh U IIJIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOZHO ONEPUPOBaTh IOHATHSIMH, COOTBETCTBYIOIIMMU BEKTOpaM M KOOpAMHATaM B
HPOCTPAHCTBE;

BBINOJIHATH JCHCTBHSI HAJl BEKTOPAMHU;

pemiate 3aJaud  Ha  JIOKA3aTeJIbCTBO MAaTEMAaTMYeCKMX OTHOIIEGHMH U HaXOXKICHHUE
TeOMETPUUYECKUX BEJIMYUH, MPUMEHSISI M3BECTHBIE METOABI MPHU PELICHUH MaTeMaTHYeCKHX
3a]a4 MOBBILIEHHOT'O M BEICOKOT'O YPOBHSI CJIOKHOCTH;

HNPUMEHATHh TPOCTEHIME MpPOrpaMMHBIE CpEJICTBA U ANEKTPOHHO-KOMMYHUKAIMOHHBIE
CHUCTEMBI P PEIICHUH CTEPEOMETPHUYECKUX 3aa4;

U3BJIEKaTh, MPEeOOPa3OBBIBATh W HHTEPIPETHPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (PUTYpaX, IPEACTABICHHYIO Ha YePTekaxX U pUCYHKAX;

MPUMEHSTHh TIONyYCHHbIE 3HAHUS Ha MPAKTUKE: CPaBHMBAaTh M aHAIM3UPOBATh pPEabHBIE
CUTYyaIll{, MPUMEHATh M3YYEHHBIC ITOHATHS B MpPOLECCe MOUCKA PEIICHUS MaTeMaTHYeCKH
c(hopMyITHPOBaHHON MPOOIEMBI, MOJEIUPOBATh pEallbHBIE CUTYallMd Ha SI3bIKE TEOMETPHH,
MCCIIeIOBATh TIOCTPOCHHBIE MOJIENH C MCIIONb30BAHUEM T'€OMETPHYECKUX TOHSITUH U TEOpeM,
anmapara anreOpbl, pelaTh MNPaKTUYEeCKWe 3a/1auyd, CBSI3aHHBIE C  HAaXOXKIEHHEM
reOMETPUUYECKUX BEJIMYHH;

UMETh MPEICTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTUS T'€OMETPUH KaK COCTaBHOW YacTH
(dbyHIaMeHTa Pa3BUTHUS TEXHOJIOTHHA.

K konmy 11 kiaacca obyyaromuiicst Hay4uTCs:

CBOOOZHO ONEPHPOBATh IOHATHAMH, CBSI3aHHBIMU C IIMJIMHIPUYECKOH, KOHMYECKOW H
chepruieckoil TOBEPXHOCTIMU, OOBSICHATD CITOCOOBI TIOTYYCHUS,

OIEPUPOBATH IMOHITHAMH, CBS3aHHBIMH C TeJIAMU BpPAIICHUS: IIMJIMHIPOM, KOHYCOM, chepoii n
IIapOM;

pacmo3HaBaTh Teja BpamleHusl (UMIMHAP, KOHyC, cdepa W Imap) U OOBICHATH CHOCOOBI
MOJTy4YCHHUS T BPaIllCHUS;

KJIacCH(UIMPOBATH B3aUMHOE PACTIONIOKEHHE Cepbl U MIOCKOCTH;

BBIYHCIIATh BEJTMYMHBI DJIEMEHTOB MHOTOIPAaHHUKOB M TENl BpAIlleHUs, 00BEMBI U TUIOMIAIH
MOBEPXHOCTE MHOTOTPAaHHMKOB W TEJl BPAIICHUS, T€OMETPUYECKUX TeNl C NPUMEHEHHEM
hopmyu;

CBOOOJIHO OMEPUPOBATH TIOHSTUSIMH, CBS3aHHBIMH C KOMOWHAIMSMH TeJ BpALICHUS H
MHOTOI'PaHHUKOB: MHOTOTPaHHUK, BIHCAHHBIN B cepy M OIMUCAHHBIA OKoJO cdepbl, cdepa,
BITMCAaHHAsI B MHOTOTPAHHHK WJIM TEJIO BPAILICHHUS;

BBIYHCIIATH COOTHOIICHUST MEXKTy TUIOIIAISIMH TIOBEPXHOCTEH 1 00BEMaMH 1TOTOOHBIX TEIT;
n300pakaTb M3y4daeMble (HUIYpPbI, BBIIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU W3 PUCYHKOB
MPOCTBIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHH3Y, CTPOMTh CEUCHHS TEJI BPAILICHHUS;
U3BJIEKaTh, WHTEPIPETHPOBATh M IPEOOPa30BHIBATE HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprUeCcKuX (QUrypax, MpeCTaBICHHYIO Ha YePTEekKaxX U PUCYHKAX;

CBOOOIHO OTIEPHPOBATH MIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBINIOJHATH OTIEPAIH HaJl BEKTOPAMH;



3aJaBaTh IUVIOCKOCTh YPaBHEHUEM B IEKapTOBOI CUCTEME KOOPAMHAT;

pelarb reoMeTpUYecKHe 3aJadd Ha BBIYMCIICHHE YIJIOB MEXIY HNPSAMBIMH M IIOCKOCTSIMH,
BBIUMCIICHHE PACCTOSHUNA OT TOYKMA JO IJIOCKOCTH, B IIEJIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a IIPU PELICHUH;

cBOOOIHO OMEpUPOBAaTh MOHATHSMH, CBS3aHHBIMH C JBI)KEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUXKCHUIA;

BBIIOJIHATE M300Pa’KeHMsI MHOTOTPAaHHUKOB M TE€J BpAaLleHUs NPH HapajjieIbHOM INEPEHOCE,
HEHTPaIbHOH CHUMMETPHH, 3€pPKallbHOH CHMMETPHU, TPH TIOBOPOTE BOKPYT MPSIMOM,
peoOpa30BaHus MOJO0MS;

CTPOHTH CEUEHUS MHOTOIPAaHHUKOB W TN BPAIICHHS: CEUEHMs IMIMHApA (IapaulelbHO U
MEPIEHIUKYIISIPHO OCH), CEYeHUs] KOHyca (IapajuielIbHble OCHOBAHUIO W MPOXOJAIINE Yepes3
BEPILMHY), CEYCHHUS 1aPa;

HCIIOJIB30BaTb METOAbI TMOCTPOCHUSA CEUEHUIL: METOoo  CJI€AO0B, METOJ BHYTPEHHETO
MPOEKTHPOBAHMSI, METO/I TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPKICHHUS;

IOPUMEHATh  TeoMeTpudeckue  (akThl  JUId  PEIICHHS  CTePeOMETPUYECKHX  3ajad,
MPEIONAraoMX HECKOIBKO IAroB PEeICHUs, €CIIN YCJIOBUS IPUMEHEHHS 3aJaHbl B SIBHOW H
HEesIBHOU (opme;

pemiatb 3aJadyd  Ha JIOKAa3aTeJIbCTBO MAaTeMaTW4YeCKUX OTHOLICHMH U HaXOXIEHHE
TreOMETPUYECKUX BEJIMYHH;

IPUMEHATh IPOrpaMMHbIE CPEACTBa M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMbI IIpU
pElLIEHUH CTEPEOMETPUIECKUX 3aa4;

NPUMEHTh MOJY4YEeHHbIE 3HAHWS HA MPAKTHKE: CPaBHUBATh, aHAJIM3UPOBATH U OLIEHUBATH
peasibHble CUTYaLH, IPUMEHSTh U3Y4YEHHBIE IOHSTHUS, TEOPEMbI, CBOICTBA B IIpoLiecce MOUCKa
pelieHusl MareMarudecku C(HOpPMYIMPOBAHHOW MPOOJEMbI, MOAEIMPOBATh pEallbHbBIC
CUTyallud Ha $I3bIKE TI'€OMETPHUHU, HCCIIEIOBaTh IOCTPOECHHBIE MOJENU C HCIOJIB30BAHUEM
TeOMETPHUYECKUX MMOHATHI M TeopeM, amnmapara aireOpbl, peniaTh MpaKTHUECKHe 3aadd,
CBSI3aHHBIE C HAXOXIEHHUEM T'€OMETPUUECKUX BEINUHH;

UMETh MpeNCTaBlieHns 00 OCHOBHBIX DJTanax pPa3BHTHSI T€OMETPUH KaK COCTaBHOW YacTH
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHHA.



TEMATHUYECKOE INIAHUPOBAHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undpoBbie)
n/n NMpOrpamMmsbl Bcero Konrpoaeupie | TpakTiyeckue o0pa3oBaTeibHbIE
padoThI padoThI pecypes
1 BBenenune B crepeoMeTpuio 23 1
2 B3anMHOe pacrionoxeHue npsMbix B 6 1
MIPOCTPAHCTBE
3 [TapanmiebHOCTB MPSIMBIX U TJIOCKOCTEH B 8
IIPOCTPAHCTBE
4 HepHeH,Z[I/IIEyJIﬂpHOCTB HPSAMBIX U o5
MJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIbI U paccTOSTHUS 16
6 MHororpanHUKH 7
7 BexTopsl B mpocTpaHcTBE 12
8 HOBTOPeHHe, 000011IeHIE B CUCTEMAaTH3allMs 5 5
3HaHUH
OBIIEE KOJIMHECTBO YACOB I10 ITPOI'PAMME 102 6 0
11 KJIACC
KoauuecTBo 4acoB DJIEKTPOHHBIE
Ne n/m ngﬁ;?;f;::me PAIACIon HTEM Beero Kontpoasnsie | IlpakTnuyeckne (()Igsg;%(:;l::‘])mmﬂ e
padoThI padoTsI pecype
1 AHanuTA4yeckasi TeOMETpHs 15 1
2 [loBTOpeHwme, O606HIGHI:I€ u 15 1
CHCTeMaTH3alHsl 3HAHUH
3 O0BEM MHOIOIpaHHUKA 17 1
4 Tena BpateHust 24 1
5 [Tnomanyu MOBEpXHOCTH M OOBEMBI 9 1
KPYTJIBIX T
6 JBmxeHust 5 1




[ToBTOpenwue, 00o0IICHNE U
CHCTEeMaTH3all|s 3HAHUM

17

OBIIEE KOJIMMECTBO YACOB I10 ITPOI'PAMME

102

IHOYPOYHOE INTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

KoJgn4yecTBO 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTH4eckue
padoThI

Jara
H3ydyeHus

DJIeKTPOHHBIE
nu¢pposbIie
o0pa3oBarejbHbIe

pecypchbl

OCHOBHBIC MpaBuJia U300PAKCHUS HA
PHCYHKE IIJIOCKOCTH, TapaJUICIIbHBIX MPSIMBIX
(OTpe3KOB), CEPEANHEI OTPE3Ka

[lousTHS cTEpeOMETpUH: TOUKA, TIpsMasi,
IJIOCKOCTB, IPOCTPaHCTBO. OCHOBHBIE
IpaBuJIa N300pa’keHNsl Ha PHCYHKE
MJIOCKOCTH, TapaJijIeTbHBIX MPSIMBIX
(OTpe3KOB), CEPEANHBI OTPE3Ka

IlonsTH: MEPECCKAOMINECA IIJIOCKOCTH,
MepeceKaroumecsd npsamasd 1 njaI0CKOCThb.

[onsTus: nmepecekaromuecs MmIOCKOCTH,
MepeceKarorecs nNpsiMas U MIO0CKOCTh;
TIOJTyTIPOCTPAHCTBO

MHororpanHHKH, H300pa>keHre MPOCTEHIINX
MPOCTPAHCTBEHHBIX (PUTYD.

MHororpaHHUKH, U300paKeHHE MTPOCTEHIIINX
MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIONIUX OOBEKTOB

AKCHOMBI CTEPEOMETPHHU U IIEPBBIE
CJICAICTBHSI M3 HUX

AXCUOMBI CTCPCOMCTPHHU U IICPBLIC
CJICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH U TICPBBIC
cieacTsus u3 Hux. CnocoOs! 3a1aHus
MPSAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE.




O0o3HayeHus MPpsAMBIX U IUIOCKOCTEH

10

N3obpaxenne cedeHmnii mupamMuipl, Kyda u
MPU3MBI, KOTOPBIC TPOXOAAT Yyepe3 ux péodpa.
N3zo0paxkeHne nmepecevueHus MOTyISHHBIX
IJIOCKOCTEN. PackpaimBanre mocTpoOeHHBIX
CEUCHUI pa3HBIMHU I[BETAMH

11

W3o0paxkeHre cedeHuil mupamuasl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peéopa.
N3o0paxeHne nepeceueHus! MOTyIeHHBIX
MJIOCKOCTe!. PackpamBanre mocTpoeHHbBIX
CCUYCHHUI pa3HBIMH I[BETaMU

12

N3o0paxkeHre cedeHnit MupamMuibl, Kyoa u
TPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.
N300pakeHne nepeceyeHus moydeHHbIX
TUIOCKOCTeH. PackpalBanie mOCTPOSHHBIX
CEUYCHHI pa3HBIMHU LIBETAMU

13

N3obpaxenne cedeHmnii mupamMuipl, Kyda u
TPU3MBI, KOTOpPBIE IPOXOIAT Yepe3 ux peopa.
N3zo0paxenne nepecedeHus MOTyIeHHBIX
IUTOCKOCTEN. PackpalmBaHre MOCTPOEHHBIX
CEUCHH Pa3HbIMHU IIBETAMH

14

MertoJ1 ci1e/10B AJIs TOCTPOCHUS CEUSHHI

15

Mero ciieioB 1Sl TOCTPOCHHSI CEYCHHH .
CBoiicTBa nepece4eHuil MpsIMbIX 1
MIJIOCKOCTEN

16

Merton ciienoB A DOCTPOSHUS CEYEHUH.
CaolicTBa nepecedeHuil NpsMBbIX U
MIJIOCKOCTEN

17

[TocTpoeHue ceueHuit B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHCh 11aroB
HOCTPOCHHUS

18

IMocTpoeHune ceyeHuit B mupamu/ie, Kyoe mo
TpEéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX UepTeKel 1 3aluch 1IaroB
MIOCTPOCHUS




19

[TocTpoeHune ceueHmii B mupaMu/e, Kyoe 1o
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMrCh I1aroB
MTOCTPOCHUS

20

IlocTpoenue cedeHuii B mupamu/ie, Kyoe mo
TpEéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qeprexcef/'l M 3aI1MCh I1aroB
MOCTPOCHUS

21

IToBTOpenue mmannmerpun: Teopema o
MPONOPLUHOHATBHBIX oTpe3kax. [logobue
TPEYTOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSAX Ha BBIHOCHBIX
yeprekax. Mcropus pa3BUTH IIIaHUMETPUU
U CTEPEOMETPHH

23

KonTponeHas paborta "AKCHOMBI
crepeometpru. Ceuenus"

24

B3anMHoe pacronoskeHue npsMbIX B
npoctpancTBe. CKpeInBarouecs IpsMble.
[Ipu3Haku CKpenuBaroIyXCs MPSMBIX.
[TapannensHble NpsIMbIE B IPOCTPAHCTBE

25

Teopema 0 CylIECTBOBAaHUU U
€IMHCTBEHHOCTH NPSMOM NapajijiesIbHON
JTaHHOM TPAMOMH, TPOXOASIIEH Yepe3 TOUKY
[IPOCTPAHCTBA U HE JIC)KAIIEH HA JaHHOU
npsMoi. JleMMa o riepecedeHnu
MapaJyIeJIbHBIX MPSIMBIX INIOCKOCTHIO

26

[TapannensHOCTB Tpex NpsMBIX. Teopema o
TPEX MapajuIeNIbHbIX NpsMbIX. Teopema o
CKPEIIMBAIOIINXCS PSIMBIX

27

[MTapamensHoe mpoekTupoBanue. OCHOBHBIE
CBOMCTBA MapaJUICJIBHOIO IPOEKTUPOBAHUSL.
N3zo0paxenne pazHbix Guryp B
MapajuIeIbHON MPOCKIIUU

28

HenTpansHas nmpoekuus. Yo ¢
COHANPaBJIECHHBIMU CTOPOHAMU. YTOJI MEXIY




IMPAMBIMU

29

3amauM Ha JOKA3aTeILCTBO U UCCIIEIOBaHNE,
CBSI3aHHBIC C PACIIOJIOKEHUEM TIPSMBIX B
MIPOCTPAHCTBE

30

[ToHsATHA: MapaIENbHOCTD NPSIMON U
MJIOCKOCTH B MpocTpaHcTre. [IpusHax
NapaJuIeIbHOCTH IPSIMON U TJIOCKOCTH.
CaoiicTBa MapaieNbHOCTH TPAMON U
MIJIOCKOCTH

31

['eomeTpruyeckue 3a1a4n Ha BBIYUCICHUE U
JIOKa3aTeJIbCTBO, CBS3AHHBIE C
HapaJUIeIbHOCTBIO MPSIMBIX U MIJIOCKOCTEH B
IPOCTPAHCTBE

32

ITocTpoeHune ceuenus, MPOXOASILETO Yepe3
JAHHYIO NIPSIMYIO Ha YepTexe U
MapajyieIbHOrO Apyroi npsiMoi. Pacuér
OTHOUIICHUI

33

[MapannensHas MPOCSKIUsI, TPUMEHEHUE JUIS
MTOCTPOEHUS CEUECHUI Ky0a
napasuienenuneaa. CpoicTaa
napasuIeNICUIeIa U TPU3MBI

34

[TapamnensHble IockocTy. [Ipu3Hakn
NapaJuIeJIbHOCTH JABYX IJIOCKOCTEN

35

Teopema o napasienbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOISILIEH
Yyepe3 TOUKY, He TTPUHAAICKALTYIO JaHHOM
TIJIOCKOCTH U CIEACTBHUS U3 Hed

36

CaolicTBa mapajuieabHbIX TUIOCKOCTEH: 0
MapaJyIeIbHOCTH MPSMBIX ITEpECEUEHUS TPH
[IEpPECEUEHNH IBYX MapauleIbHbIX
MIJIOCKOCTEN TpeThel

37

CBolicTBa MapauieNIbHbIX [I0CKOCTEH: 00
OTpEe3Kax NapauIeIbHbIX MPSIMBIX,
3aKIIIOYEHHBIX MEXKY MapauieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEYSHUH MPSIMOH C
JBYMS ITApAJUIEITEHBIMH TJIOCKOCTSIMU




[ToBTOpenue: Teopema [Tudaropa Ha

38 1
IJIOCKOCTH

39 [loBTOpEHHE: TPUTOHOMETPHUS 1
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 mpsMOYTOJIbHOTO 1
napajulesenumneia

a1 Brrurcnienue 1JIMH OTPE3KOB B KyOe U 1
NPSIMOYTOJIbHOM ITapaJuiesienune e
[eprieHAMKYASIPHOCTH MPSIMOA U IIJIOCKOCTH.

42 [Tpu3HaK nepneHMKYIAPHOCTH IPSAMOUN 1
IIJIOCKOCTH
[TepnenMKyISIPHOCTB MPSMOM U INIOCKOCTH.

43 [Ipu3Hak neprneHIMKyIApHOCTH NPIMON U 1
IIJIOCKOCTH
Teopema 0 CylIECTBOBaHUU U

44 €JIMHCTBEHHOCTH MPSIMOM, TIPOXOASIIECH 1
Yyepe3 TOUKY IPOCTPaHCTBA U
MEPIEHIUKYISIPHON K MIIOCKOCTH

45 [InockocTH ¥ NepHeHANKYIISPHbIE UM 1
MpsIMbIe B MHOTOTPaHHHUKAX

46 [InockocTy 1 nepneHANKYJIIPHBIE UM 1
MpsIMbIE B MHOTOTPaHHHUKAX

47 Ilepnenmukynsap u HakinoHHas. [loctpoeHne 1
HEPIEHIMKYJISIpa U3 TOUKU Ha IPSMYIO

48 [Tepnenmukynsip u HakioHHas. [Toctpoenue 1
NEPIEHIMKYJIISIpa U3 TOYKH Ha IPSAMYIO

49 Teopema o Tpéx meprneHAnKyIsIpax (mpsmas 1
u oOpartHas)

50 Teopema o Tpéx meprneHAuKyIspax (mpsaMast 1
1 oOparHas)

51 VYTo5 MeXAY CKpEIMBAIOIIUMUCS TPSIMBIMH 1
52 [ouck neprneHMKyISIPHBIX IPSIMBIX C § 1
MOMOIIBIO TIEPIECHANKYISIPHBIX MIIOCKOCTEH
53 OproroHanabHOE IPOESKTUPOBAHNE 1




54

[MocTpoenue ceyenuii Kyoa, mpU3MBI,
MPaBUIIBHON TUPAMHU/IBI C TTOMOIIBIO
OPTOrOHAJIBHOM MPOEKLIUU

55

[Toctpoenne ceuenmii KyOa, IPU3MEI,
MPaBUJIBHOW MUPAMU/JIBI C TIOMOIIBIO
OPTOrOHAJIBHOM MPOEKLIUU

56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
mockocty. [1nockoctu cummeTpuii B
MHOT'OI'PaHHUKAX

57

[Ipu3Hak neprneHIMKyISIPHOCTH IPSIMON U
MIJIOCKOCTH KaK CJIEICTBHE CUMMETPHHU

58

[IpaBunbHBIE MHOrOrpaHHUKH. Pacyér
paccTosiHUM OT TOYKH J10 INIOCKOCTH

59

[IpaBuiIbHBIE MHOIOIPaHHUKH. Pacuér
paccTOsSHUM OT TOYKH J0 IIJIOCKOCTH

60

CrocoObl OMyCTUTH MEPIIEHANKYIISPHIL:
CUMMETpHS, CIBUT TOUKH 10 HapauieIbHOMI
psIMON

61

CrBur 1o HenapasuleJIbHON MPsIMOH,
M3MEHEHHUE PacCTOSTHUM

62

Konrponbhas padora "B3anmHoe
PACIONIOKEHUE TIPSIMBIX M TNIOCKOCTEH B
npocTpaHcTse”

63

IloBTOpEeHUE: yron Mexay NpsIMbIMU Ha
MJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIEHOM
TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB

64

[ToBTOpEHME: Yyroa MexIy
CKpEILLMBAOLIMMUCS NPSIMBIMU B
MIPOCTPAHCTBE

65

FeOMeTpI/I‘IeCKI/Ie MCETOAbI BEIYUCJICHHUA YIJIa
MCXKAY NPAMBIMH B MHOI'OTpaHHUKAX

66

JByrpannsbnii yron. CBOICTBO JIMHEHHBIX
YIJIOB IBYTPAHHOTO YIJia

67

[lepnenukynsapusbie miiockocTu. CBolicTBa
B3aMMHO TIEPIEHIMKYISIPHBIX TUIOCKOCTEN




68

[Ipu3Hak neprneHANKYISIPHOCTH TIIOCKOCTEH;
TeopeMa o IpsIMOil TiepeceyeHnst IBYX
IUTOCKOCTEW MEPIEHANKYIIAPHBIX TPEThEH
IJIOCKOCTH

69

[IpssMoyToNBHBIN Mapaienenune;, Kyo;
W3MEPEHUs], CBOUCTBA MPSIMOYT OJIbHOT'O
napajulesienumnesia

70

Teopema o 1uaroHaay IpsMOYrojIbHOIO
MapaJuleSIeUIEe A U CICICTBUE U3 Hee

71

CrepeoMeTprUeCKHEe U TPUKIAIHBIC 3a]]a4H,
CBSI3aHHBIC CO B3aMHBIM PACIOIOKCHUEM
HPSAMBIX U INIOCKOCTH

72

[ToBTOpEHME: CKpENIUBAIOIIHECS NIPSIMBIEC,
napauIebHbIC TNIOCKOCTH B CTaHJAPTHBIX
MHOrOI'paHHHKaX

73

[Tapa napajuienbHbIX IIJIOCKOCTEN Ha
CKPEIIMBAIOLINXCS MPSIMBIX, PACCTOSIHHE
MEX]y CKPEILMBAOIIMMUCS MIPSIMBIMH B
MPOCTBIX CUTYALMSIX

74

Paccrostaue ot TOUKHU 110 IIJIOCKOCTH,
pacCcTodHuC OT HpHMOﬁ J0 IIJIOCKOCTH

75

BrluucieHue pacCTOsIHUN MEXIY
CKPELLUBAIOIIUMUCS MPSAMBIMU C IIOMOIIBIO
HNEPIEHAMKYISIPHOM IVIOCKOCTH

76

TpéxrpaHHblil yroJi, HepaBeHCTBA AJIs
TpexrpanHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOrO yIria

77

OnemMeHTH c(hepruuecKoi reoMeTpHu:
reoJIe3UUECKIE JMHUHU Ha 3eMiie

78

KonrponbHas padota "Yribl u paccrosHus”

79

Cuctemaruzanus 3HaHui "MHOTrOrpaHHUK U
€ro DJIEMEHTHI"

80

[Mupamuga. Buast nupamua. [IpaBunbHas
nupamuaa




HpI/I3Ma. HpSIMaH 1 HaKJIOHHAs IMMPU3MBbI.

81 1
[paBwibHAs IpU3Ma

82 [Tpsimoit mapauienenuie 1, IpsMOyToTbHbIH 1
napauieNienuIe], Kyo

83 Brinykiieie MHOrOrpanHuku. Teopema 1
Ditnepa
Brinykiieie MHOrorpanauku. Teopema

84 Oiinepa. [IpaBunbHbIE ¥ TOTYIPABUIIBHBIE 1
MHOI'OI'paHHU KN

85 KonrponbsHas pabora "MHororpanHiuku" 1

86 [TonsTHE BEKTOpa HA IJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 PasznocTh BEeKTOpPOB 1

89 [IpaBuiio mapanienenuiea 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1

91 PasnoxxeHune BekTopa 1o 6a3ucy Tpéx 1
BEKTOPOB, HE JICKAITNX B OTHOW IMIIOCKOCTH

92 CKaJsIpHOE TTPOM3BEJICHHUE 1

93 Brrancienne yriia Mekay BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [IpocTeiiimme 3a7a4u ¢ BEKTOpaMu 1

95 [pocrelinme 3a1a4n ¢ BEKTOpaMu 1

96 [pocrelinme 3a1aun ¢ BEKTOpaMu 1

97 [pocrelinme 3a1a4n ¢ BEKTOpaMu 1

98 O060011eHrE U cCHCTeMaTU3alls] 3HAHUN 1

99 O060011eHrE U cCHCTeMaTU3als] 3HAHUN 1

100 Htorosast KoHTpoJbHAs padoTa 1

101 Hrororas koHTpobHAs pabora 1

102 O06001IeHrE U CHCTEMaTU3aITis 3HAHWUH 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102

11 KJIACC




KoJgn4decTBOo 4acoB

JJIeKTpPOHHBIE

Ne Hara uudposbie
B Tema ypoka
n/n P Bcero K06H TPOILHbIE HpﬁaKT“quK“e u3ydyeHusi | oOpasoBare/ibHbIe
ThI ThI
pabo pabo pecypchl
1 [ToBTOopenue Tems! "KoopamHATHI BEKTOpa Ha 1
TJIOCKOCTH U B TIPOCTPaHCTRE"
2 [ToBTOpenue Temsl "CkajspHoe 1
MIPOU3BEIeHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Brrancnenue yria 1
MEX]ly BEKTOPaMH B IpocTpaHcTse"
4 IloBTOpeHue TeMbl "YpaBHEHHE IPSIMOH, 1
MPOXOsIIeH uepes ABe TOYKU"
5 VYpaBHeHHE IIIOCKOCTH, HOpMaJlb, ypaBHEHUE 1
MJIOCKOCTH B OTPE3Kax
6 YpaBHeHHE TIIOCKOCTH, HOpMaJlb, YypaBHEHHE 1
IIJIOCKOCTH B OTpE3Kax
7 Bexroproe npon3BeneHne 1
8 JIuneiinble HepaBeHCTBA, JTMHEHHOE 1
POrpaMMHUPOBAHNE
9 JIuHelHbIE HEpaBEHCTBA, TMHEHHOE 1
MPOrpaMMHUPOBAHHE
10 AHaIMTHYECKUE METOIBI pacuéra yria 1
MEX]Ly OPSIMBIMH B MHOTOI'PaHHUKaX
11 AHanuTHYECKHEe METOBI pacuéra yria 1
MEX]1y INIOCKOCTSIMU B MHOTOTPAHHUKAX
12 ®DopMmyna paccTOSIHUS OT TOYKH JI0 1
IIJIOCKOCTH B KOOpJMHATaX
13 HaxoxneHue paccTossHUM OT TOUKH 10 1
MIJIOCKOCTH B KyOe
14 Haxosxaenue paccTosiHUi OT TOYKH 710 1
MJIOCKOCTH B IPAaBHJIbHON NUpaMuie
15 KonrponbHas padbota "AHamuTHdaeckas 1 1

reomeTpus"”




16

CeueHus MHOT'OI'PaHHHUKOB: CTAaHAAPTHBIC
MHOI'OI'paHHU KU

17

CeueHusi MHOTOT'PAaHHHUKOB: METOJ] CIIEI0B

18

CeueHust MHOTOI'PaHHUKOB: CTaHIaPTHHIC
TJIOCKOCTH, TIEPECEUCHUS MPSMBIX 1
IIJIOCKOCTEH

19

[TapannenabHble TPSMBIE U TIJIOCKOCTH:
MapaJUIEIbHbIE CEUEHUS

20

[TapannenbHble IPSMBIE U TIIOCKOCTH
pacy€T OTHOLICHUN

21

HapaJ’[J’ICJ’IBHBIe MMPAMBIC U TINIOCKOCTU: YI'JIbI
MECKAY CKPCHIMBAOIIMMHUCS ITPAMBIMHA

22

[lepnien UKy IsIpHBIE NPSIMBIE U TIOCKOCTH:
CTaHApPTHBIE Mapbl MEPIEHINKYIAPHBIX
IJIOCKOCTEN U MPSIMBIX, CHMMETPUU
MHOTOTPaHHUKOB

23

[lepnienmuKynsspHBIE IPSAMBIE U TNIOCKOCTH
TeopeMa 0 TpeX MepHeHIUKyIsIpax

24

HCpHeH,Z[I/IKyJ'IHpHBIe IMPAMBIC U TIJIOCKOCTH
BBIYHUCJICHUA JJIMH B MHOI'OT'PpaHHUKax

25

IToBTOpEHME: TUTOMIA/I1 MHOTOYTOJILHUKOB,
(hopMyJIBI IS TIIONIAIEH, COOOpaKEHHUS
noa00ust

26

[ToBTOpEHHME: TIOIMIAA MHOTOYTOJIBHUKOB,
(hopMyIIBI TS TUTOMIAJIEH, COOOPaXKEHUS
o00HsI

27

[ToBTOpEHHE: MIOIIAN MHOTOYTOJIBHUKOB,
(bopMyIIBI TS TUTOIIACH, COOOPaXKEHUS
moo0us

28

[Inomany ceueHnii MHOrOrPaHHHUKOB:
IIJIOILAAH IIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUs 000U s

29

[Inomanu ceueHnii MHOrOrPaHHUKOB:
IJIOILA/IM IIOBEPXHOCTEN, pa3pe3aHusl Ha
4acTH, COOOPaXKEHUsI TOA00H S




Konrponbhas padota "[losropenue:

30
MHOTOTPaHHUKH, CEYCHHSI MHOTOIPaHHHKOB"

31 0O0béM Tena. O0beM NPSIMOYTOIBHOTO
napaulesenumneia

32 3amaun 00 ynBOoeHHH Ky0a, 0 KBazpaType
Ky0a; 0 TPUCEKIIMH yIiia
CrepeomeTprieckue 3a/1auu, CBI3aHHbBIE C

33 00BEMOM MPSIMOYTOIBHOTO
napasuiesienuIeia
[TpuknaaHble 3a7a41, CBSI3aHHBIE C

34 BBIUUCIICHHEM 00bEMA TPSIMOYTOJILHOTO
napaJuiesenumeia

35 O0BEM MPSIMO TTPU3MEI

36 CrepeoMeTpruiecKue 3a/1a4u, CBSI3aHHbBIE C
BBIUUCIICHHEM 00BEMOB MPSIMOMN MPH3MBI

37 [Tpuxnamasie 3aga4un, CBsI3aHHBIE C 00 BEMOM
MIPSIMOU TTPU3MBI
Brruncnenre 00bEMOB TEJN C TOMOIIBIO

38 onpeaenéHHoro uarerpaina. OobpéM
HAKJIOHHOM NPU3MBbI
Brruncnenne 00bEMOB TEJ C TOMOLIBIO

39 onpeaenéuHoro uarerpaia. O0béM
TUPAMUIBI

40 ®opmyna 00béMa mupamuzpl. OTHOLICHHE
00BEMOB MUPAMUJL C OOIIMM YTJIOM

a1 ®dopmyna 06bEMa mupamuibl. OTHOIIEHHE
00BEMOB MUPAMUJL C OOIIMM YTJIOM

42 CrepeomMeTprUeCcKHe 3a1a4H, CBSI3aHHbBIE C
00bEMaMu HAKIIOHHOH MTPU3MBI

43 CrepeoMeTpruiecKue 3a/1auu, CBSI3aHHbBIE C
00pEMaMU MUPaMHUTBI
[Mpuknamaeie 3anauu mo TeMe "OOBEMBI

44 Ten", CBA3aHHBIC C 00BEMOM HAKIIOHHOM

2

MIPU3MBI




[Tpuknamaere 3agauu mo Teme "OOBEMBI

45 5
Tel'", CBA3aHHBIC C O0BEMOM MTUPAMU/IBI

46 [Ipumenenune 06bEMOB. Bruncienne
paccTOsIHUS JIO TUIOCKOCTH

47 KonTponpnas padora "O0peéM
MHOTOrpaHHuKa"
[unuaapuyeckas TOBEPXHOCTD,

48 o0pa3yromue MIUMHAPUIeCKOH
TIOBEPXHOCTHU

49 Human ap. Hpsmoit kpyroBoi HIUIUMHAD.
[Tnomaap NOBEPXHOCTH IMITUHJIPA

50 Konnueckasi moBepXHOCTh, 00pa3yromue
KoHHYecKoH moBepxHocTH. Konyc

51 CedeHune KOHyCa MIOCKOCTHIO,
NapaJuieNIbHOMN MIOCKOCTH OCHOBAHUS

52 VYceuénnblii konyc. M300paxeHne KOHYCOB U
yCEeUuEHHBIX KOHYCOB

53 [Tnomanb 6OKOBO MOBEPXHOCTH U TIOJTHOU
MOBEPXHOCTH KOHYCa

54 [Tnomanb 6OKOBO MOBEPXHOCTH U TIOJTHOU
MOBEPXHOCTH KOHYCa
CrepeoMeTpruecKue 3a/1a4u Ha

55 JIOKa3aTeNbCTBO U BBIUUCIICHHE,
MOCTPOCHUEM CEUECHUM IIMIJIMHIPA, KOHYCa
CrepeomeTpudecKre 3a/1a41 Ha

56 JIOKA3aTeNbCTBO U BEIUKCIICHHE,
MOCTPOCHUEM CEUEHHUH IMIINH]IPA, KOHYyCa

57 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
ITAJIMHIPOM

58 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
IUJIMHAPOM

59 Cdepa u map

60 INepeceuenue cdepsl ¥ Mapa ¢ MIOCKOCTHIO.

Kacanwe mapa u cepsl II0cKocThio. Bua




I/I306pa)K€HI/I€ mapa

I[Tepeceuenne ceps! 1 mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u cepst mockoctsio. Bug n
M300paKeHne mapa

62 VYpasuenue cdepsl. [Inomans chepsr u eé
yactel

63 Cummerpus cepsl U mapa
CrepeoMeTprUecKHe 3a1aud Ha

64 JIOKa3aTeIbCTBO U BHIYUCIICHHUE, CBSI3aHHBIC
co cepoii ¥ mapoM, MOCTPOSHUEM HUX
CEYEHUI IIIOCKOCThIO
CrepeomeTprudeckre 3a/1a4u Ha

65 JIOKa3aTeJIbCTBO U BEIYUCIICHHE, CBSI3aHHBIC
co cepoii ¥ mapoM, IMOCTPOSHUEM UX
CEUEHHH IIOCKOCTHIO

66 [IpuknanHeie 3a1a4u, CBsI3aHHBIE cO cepoit
U IapoM
[ToBTOpEHME: OKPY>KHOCTH Ha TIIIOCKOCTH,

67 BBIUMCIICHHSI B OKPY)KHOCTH, CTaHJIAPTHBIC
moxoous

68 Pazmunbie KOM6I/IHaIII/II/I TCJI BpalllCHUsA 1
MHOTOT'PaHHUKOB

69 3agauu no Teme "Tena u moBepxHOCTH
BparieHus"

70 3anaun o Teme "Tena u MOBEpXHOCTH
BparnieHus"

el KonrtponbHas padota "Tena u TOBepXHOCTH
BpaieHus"

72 00béM mumuHpa. Teopema 06 00bEMe
MPSIMOTO IFITUH]IPA

73 Brrunciienrie 006EMOB TEJ C TTOMOIIBIO
onpenaenénHoro uaterpana. O0bEM KoHyca

74 [Tnomraau GOKOBOI U MOJTHON TTOBEPXHOCTH

KOHyca




75

CrepeoMeTpuUeCcKUEe 3a1a4H, CBI3aHHbBIE C
BBIYHCJICHHEM 00BEMOB IMIIMHJIPA, KOHYCa

76

[Tpuknamaeie 3a1auu o Teme "OO0BEMBI U
TIJIOMIAIM TOBEPXHOCTEH Ten"

77

O0BEM mapa u mapoBoro cekropa. Teopema
00 00Béme mapa. [Lmomaas chepsl.
CrepeoMeTpruiecKue 3a/1a4u, CBSI3aHHbBIE C
BBIYMCJICHHEM 00BEMOB I11apa, I1apOBOT0
CErMeHTa M IIapOBOT0 CEKTOPa

78

[Mpuknamaeie 3anauu mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIApa U
iontaabio cepbl. COOTHOIICHHS MEXKTY
TJIOIIA/ISIMU TTIOBEPXHOCTEH U 00bEMaMuU
MOAO00OHBIX TEN

79

[Mono6HbBIE TeNa B MPOCTPAHCTBE.
N3meHenne o0béMa pu mog00m .
CrepeoMeTpruiecKre 3a/1a9i, CBSI3aHHBIE C
BBIUUCIICHHEM O0BEMOB TEIl U TUIONIA/IeH
TTOBEPXHOCTEH

80

KonTponbsnas padora "[1nomanu
TTOBEPXHOCTH U 00BEMBI KPYTJIBIX Teu'"

81

JBmxenus npocrpanctea. OTodpaskeHus.
JIBmxeHus u paBeHCTBO uryp. O0mme
CBOWCTBA JIBUKEHUI

82

Buabl aBukeHuii: napauiebHbIN nepeHoc,
LEHTpaJbHas CHMMETPHS, 3epKaJIbHAs
CHMMETpHs, TOBOPOT BOKPYT MPAMOU

83

[peobpazoBanws mogodwust. [Ipsmas u chepa
Ditnepa

84

FCOMeTpI/ILICCKI/Ie 3aJa4y Ha IPUMCHCHHC
JBHKCHUA

85

KonrponbHas padota "Bekrops! B
npocTtpaHcTse"

86

Obo06maromiee mosropenue 11 moHsATHH 1
MeTon10B Kypca reomerpuu 10—11 xmaccos,




cuctemarr3auus 3HaHuil: "TlapamiensHoCTh
MPSIMBIX U TIJIOCKOCTEN B pocTpaHCTBE"

87

Obob6maromiee mosropenue 11 nmoHsTHi U
MeTonoB Kypca reomerpur 10—11 xmaccos,
cucteMatuzaius 3HaHuil: "BekTopsl B
npocTpancTae"

88

O6o6maromiee nosropenue 11 nmoHsATHi 1
MeToJ10B Kypca reomerpun 10—11 xmnaccos,
cucTeMaTh3auus 3HaHuil: "BekTopbl B
npoctpancTse”

89

Ob6o6maromee nosropenue 11 noHsATHi 1
MeTo10B Kypca reomerpur 10—11 xmaccos,
cucremMaTu3anys 3HaHui: "O0beM
MHOTOTrpaHHHKA"

90

Ob6o06maromee mosropenue 11 moHsATHI 1
MeToJ10B Kypca reomeTpun 10—11 xnaccos,
cucremMaTH3aiys 3HaHuit: "O0beM
MHOTOTpaHHUKA"

91

O6o0maromee mosropenue 11 moHATHI 1
MeToJ10B Kypca reomerpun 10—11 xnaccos,
cuctemarn3anus 3HaHuil: "[Iomamm
MOBEPXHOCTH U 00bEMBI KPYTJIIbIX T

92

Ob6o06maromiee mosropenue 11 moHATHH 1
MeToA0B Kypca reomerpun 10—11 kmaccos,
cucreMaTu3auus 3HaHuil: "Ilnomamm
MOBEPXHOCTH U 00bEMBI KPYTJIIbIX Te"

93

Hrorosas KOHTPOJIbHAA paG(yr a

94

Htorosas KoHTpoJbHAS paboTa

95

[MoBTOpEHMe, 0000IIEHNE U CHCTEMATH3AIIHS
3HaHHUU

96

Ncropus pa3BuTHS CTEPEOMETPHUN KaK HayKU
U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

97

HcTopus pa3BUTHS CTEPEOMETPUN KaK HAYKH
U €€ poJib B pa3BUTHU COBPEMEHHBIX




HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

98

HcTopus pa3BUTHS CTEPEOMETPUN KaK HAYKU
1 €€ poJib B pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

99

HcTopus pa3BUTHS CTEPEOMETPUN KaK HAYKH
U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHKXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

100

Hcrtopus pa3BUTHS CTEPEOMETPUN KAK HAYKU
U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3BUTHS CTEPEOMETPHN KaK HAyKU
U € poJIb B Pa3BUTUH COBPEMEHHBIX
MH)KCHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOT U

102

HcTopus pa3BUTHS CTEPEOMETPUN KaK HAYKU
U €€ poJIb B pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT' O INTPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOANYECKUE MATEPUAJIbBI U151 YUUTEJIA

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






Y4eOHbIH Kypc « BepOATHOCTD U CTATHCTHKA)

HOsACHUTEJIBHAS 3AIIMCKA

VY4eOnblii Kypc «BeposiTHOCTh U CTaTUCTUKa» YIITyOJIEHHOrO YPOBHS SBISETCS MIPOMOIDKEHUEM U
pa3BUTHEM OJHOMMEHHOIO y4eOHOTO Kypca YIIyOJEHHOTO YpOBHS Ha YpPOBHE CPEIHEro OOLIEero
oOpa3zoBanms. YueOHBId Kypc MpenHa3HadeH id (GopMHpoBaHUS y OOY4YaAIOMIMXCS CTaTUCTUYECKOM
KYJIBTYPBI U IIOHUMaHUsI POJIM TEOPHH BEPOSTHOCTEH KaK MaTeMaTU4eCKOro MHCTPYMEHTA I U3Y4EHHs
CIy4aifHBIX COOBITHIA, BEMUYMH M TpoueccoB. [Ipn m3ydeHmn Kypca oOOramarTcsi MpeicTaBICHHs
00y4JaromuXxcsi 0 METOAAX HMCCISAOBAHMS M3MEHUYMBOTO MHpPA, Pa3BUBACTCS MOHWMAHUE 3HAYMMOCTH H
OOIIHOCTH MaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEMJIEMOH 4acTH COBPEMEHHOI0 €CTECTBEHHO-
HAYYHOTO MUPOBO33PEHUS.

Coneprxkanre yueOHOro Kypca HampaBleHO Ha 3aKpeIUIeHHE 3HaHWH, MMOMyYEHHBIX IPU H3yYeHUH
Kypca Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs, W HA pa3BUTHE MPEJCTABICHUA O CIy4ailHBIX
BEJIMYMHAX M B3aMMOCBA3SIX MEXAY HUMHM Ha Ba)KHBIX NMPHUMEPAX, CIOKETHI KOTOPHIX MOYECPHHYTHI U3
OKpy’Karomero mupa. B pesynprare y oOywarommxcs IODKHO c(OpMUpPOBAaThCSA IPECTAaBICHUE O
Hanbosiee YMOTPEOUTEIbHBIX W OOIMIMX MaTeMaTU4eCKUX MOZECISAX, HCIOJIB3YEMbIX U ONHCAHHS
AHTPOIIOMETPUYECKUX M JIeMOrpapuyecKux BEJIHYUH, MOrPEIIHOCTEH B pa3iMdHbIE poJa M3MEPEHHSIX,
JUTUTEIBHOCTH Oe30TKa3HOM paboThl TEXHHUYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBICHHH U
MPOIIECCOB B 00IECTBE. YUeOHBIH Kypc sIBIsieTcsl 6a30i 11 OCBOEHHS BEPOSITHOCTHO-CTATHCTHYECKUX
METOJIOB, HEOOXOIMMBIX CIIEHHANNCTaM HE TOJNBKO WHIKEHEPHBIX CIEUAIBHOCTEH, HO TaKke
COLUAIBHBIX U ICHUXOJIOTHYECKHX, MOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKH B 3HAYUTEIHHON
Mepe UCTIONB3YIOT anmapaT aHaianu3a OONBIINX JaHHBIX. LleHTpanbHylo yacTe yueOHOrO Kypca 3aHHMAaeT
oOCyXIeHre 3aKkoHa OonbIIMX uucel — (YHAaMEHTAJIbHOIO 3aKOHA TMPUPOABI, HMEIOLIETO
MaTeMaTHYeCcKyto (opMan3aluio.

B coorBercTBUM € yKa3aHHBIMM LEJSIMA B CTPYKType yueOHoro kypca «BepostHOCTh u
CTaTUCTUKa» Ha YIIIyOJIEHHOM YpOBHE BBIJEJICHBI OCHOBHBIE cojepkarenbHble JuHUM: «CiydaiiHbie
COOBITHS 1 BepOSTHOCTI U «CiTydaifHbIe BEMYMHBI ¥ 3aKOH OOJIBIINX YHCEID.

IloMrMO OCHOBHBIX JIMHHWI B Yy4eOHBIH KypC BKJIIOYEHBI DIIEMEHTHI TEOpHU TpadoB M TEOPUH
MHOMKECTB, HEOOXOIUMBIE I IOJHOLEHHOrO OCBOCHMS MaTepuaja JaHHOIO Y4eOHOro Kypca H
CMEKHBIX MAaTeMaTHIECKUX YUeOHBIX KYyPCOB.

Copneprxanre nuHuH «CirydaifHble COOBITHS U BEPOSITHOCTH» CITY>KHUT OCHOBOH 7151 (POpMHUPOBAHUS
MIPEACTABICHUN O PACIpENEICHUN BEPOATHOCTEM MEXIYy 3HAYCHHWSMH CIIydalHBIX BEJIMYMH. BakHyro
qyacTh B JTOH COJICp)KaTeJILHOfI JIMHUMX 3aHUMAaCT M3YUCHHUC TCOMCETPHUYCCKOIO H 6I/IHOMI/IaJ'IBHOFO
pacnpeneneHii U 3HAKOMCTBO C WX HENPEPbIBHBIMU aHAJOraMU — IOKa3aTeNbHBIM M HOPMajbHBIM
pacnpeneneHUsIMU.

Tembl, CcBsI3aHHBIE C HENPEPHIBHBIMU CIy4alHBIMM BEJIMYMHAMH W PaclpelesieHUsMHU,
aKIEHTUPYIOT BHUMAaHHME OOYYaroIMXCs Ha ONMCAHUM U M3YYEHUHU CIyYalHBIX SBJIEHHH C ITOMOIIbIO
HenpepbBHBIX  (GyHKUuH. OCHOBHOE BHUMAaHHE YACSIETCS IIOKA3aTeIbHOMY W HOPMajbHOMY
pacnpeneieHUsIM.

B yueOHOM Kypce mpenycMaTpuUBaeTCsi 03HAKOMUTEIBFHOE M3y4YEHHE CBA3U MEXIY CIIydallHBIMU
BEJIMYMHAMH M ONMCAHUE STOH CBS3M C MOMOIIBI0 KOX(PQUIIMEHTa KOPPEIALUH U €ro BhIOOPOYHOrO
aHajiora. OTH DJIEMEHTBl COIEpKaHUs pa3BUBAIOT TeMy «Jluarpammbl pacceuBaHUs», W3YUEHHYIO Ha
YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs, U BO MHOTOM OMHPAIOTCSl Ha CBEICHUS U3 KypPCOB alreOpsl U
TEOMETPHH.

Emé omuH »neMeHT copepikaHHs, KOTOPBIA MpearaeTcsi Ha O3HAKOMHUTEIBHOM YPOBHE —
MIOCJIEZI0BATEIBHOCTh  CIYYaiiHBIX HE3aBUCHMBIX COOBITHH, HACTYMAIOMMX B EAMHHILY BPEMEHU.
O3HakOMJIEHHE C pacCHpeleleHMEM BEPOSTHOCTEH KOJIMYECTBA TaKMX COOBITMI HOCHUT pa3BUBAIOLIMMA
XapakTep W SBIAETCA AaKTyallbHBIM JUIsl OyAyIIMX aOWTypHEeHTOB, MOCTYNAONMX Ha YydeOHbIe
CIELMAIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAYKaMH, TICUXOJIOTHEN M YIIPaBICHUEM.

Ha uzyuenne ydeOHOro kypca «BeposSTHOCTD M CTaTUCTHKA» HA YIIYOJIEHHOM YPOBHE OTBOIUTCS
68 gacos: B 10 kmmacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34 gaca (1 gac B Heneo).



COJEPXAHUE OBYYEHUSA
10 KJIACC

I'padh, cBs3HEIA rpad, myTH B rpade: 1ukiIbl ¥ nend. CTeneHb (BaJICHTHOCT) BepIIMHEL. [ padbl Ha
IJIOCKOCTH. [lepeBbsL.

Crny4aiiHple 3KCIEPUMEHTHI (OMBITHI) U CIIy4aiiHbIe COOBITHUS. DJleMEeHTapHbIe COOBITHS (MCXOMABI).
BepositTHOCT cityuaitHOro coObitusi. BiM30cTh 4acTOTH M BepOSTHOCTH COOBITUN. Clly4aifHbIe OIBITHI C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMUA COOBITHSIMH.

Onepanuu  Hax COOBITHSIMU: TepecedeHre, OOBbEAMHEHHE, MPOTHBOMOJIOKHBIE COOBITHSL.
Huarpammel Oiinepa. PopMyna cloXKeHUs BEPOSTHOCTEH.

VYcnoBHasT BEpPOATHOCTb. YMHOXKEHUE BEpPOATHOCTEH. JlepeBo CilydalHOro 3KCIEpUMEHTA.
®opmyna nonHoi BeposTHocTH. Dopmyna baiieca. He3aBucumble coObITHS.

BunapHblil ciyyaiiHbId ONBIT (MCHBITaHUE), ycrnex U Heynada. HesaBucumble ucnbitanusd. Cepus
HE3aBUCHMBIX HCIBITAHWK 10 mepBoro ycrexa. [lepecranoBku W Qakropuan. Yucio codeTanuii.
Tpeyronbuuk [lackans. @opmyna 6uHoma Herorona.

Cepust He3aBUCUMBIX UcTIbITaHui bepryim. Ciay4aiHblii BEIOOp U3 KOHEYHOH COBOKYITHOCTH.

Cnyyvaiinas BenmuuHa. Pacnpenenenue BeposTHOcTed. [uarpamma pacnpepeneHus. Onepauyu
HAaJl CIIy4allHbIMU BeIWYMHAaMU. buHapHas ciayyaiiHas BeqmunHa. [IpuMepsl pacnopeeeHuid, B TOM YUCIIe
reOMETPHUYECKOE U OMHOMHUAIBHOE.

11 KUIIACC

CoBMeCTHOE pacipeieNIeHHe IBYX CIy4YalHbIX BeIWYWH. HezaBucumble ciydyaiiHble BEJIMYMHBI.

Maremartnyeckoe OXHIaHUE CIIydalHOW BennuuHBI (pacnpeneneHus). llpumepsl mpuMeHeHUsS
MaTeMaTHYeCcKoro OXHIaHusd (CTpaxoBaHue, JoTepes). MareMmaTnueckoe OXWUJaHWE OHMHAPHOM
CIy4allHOM BeIMYMHBL MaTeMaTH4YECKOE OXKHIAHUE CYMMBl CIy4ailHbIX BeJIM4YUH. MaremaTudeckoe
OXHJJaHUE TE€OMETPHIECKOr0 U ONHOMHAIBHOTO PacIpeieieHUH.

Jucriepcuss U CTaHIApTHOE OTKJIOHEHWE CIIy4ailHOW BelWuuHbBI (pacmpeneneHusi). Jucnepcwus
OWHApHOW CIy4ailHOH BeNMYMHBL. MareMaTudeckoe OXKUJaHWE TPOHM3BEIACHUS W JIUCTIEPCHS CYyMMBI
HE3aBUCHUMBIX CIIydalHbIX BennuuH. Jlucmepcus © cTaHIApTHOE OTKIOHEHHWE OMHOMHAIBHOIO
pacnpenenenus. Jlucnepcrs U CTaHIApPTHOE OTKIOHEHHE T€OMETPUIECKOT0 PacpeaeIeHHUs.

HepaeenctBo UeOwnnépa. Teopema UeObmméra. Teopema bepHymnn. 3akoH OONBLIMX YHCEI.
Bribopounslit MeTon nccenoBanuil. BeiOopounsle xapakrepucTuki. OLeHUBaHUE BEPOSTHOCTH COOBITHS
10 BEIOOPOYHBIM JTIaHHBIM. [IpoBepka mpoCcTeNMX TUIMOTE3 C IOMOIIBI0 U3yUEHHBIX PACIIpe/IelICHUH .

HenpepeiBHble  ciyualinble  BenauuuHbl. IIpumeppl. @DyHKIMS IUIOTHOCTH — BEPOSITHOCTH
pacnpeneneHus. PaBHoMepHOE pacmpeiesieHne U ero CBOWCTBA. 3aJaull, MPUBOASIINE K MOKa3aTeIbHOMY
pacnpeneneHuo. 3ajaud, NPUBOJAIIME K HOpPMajbHOMY pacrpeneieHuto. OYHKIusS IIOTHOCTH
BEPOSATHOCTU IOKAa3aTeJbHOrO0 pacnpeneiaeHus, (QYHKIUS IUIOTHOCTH BEPOSTHOCTH HOPMAJIBHOIO
pacnpenenenust. PyHKIMsI IVIOTHOCTH U CBOMCTBAa HOPMAJIBHOI'O PaCIpeAeICHUs.

[locnenoBarensHOCT,  OAMHOYHBIX  HE3aBUCHMBIX  COOBITHH. 3ajaud, NpPUBOAAIIKME K
pacnpenenenuto Ilyaccona.

KoBapuanus nByx ciydaiinsix BesmuuH. Koaddumnment nuneitnoi koppensimu. CoBMecTHbIE
HabmroeHusl JBYX Benn4uH. BriOopouHbl KO3 duIMEeHT Koppemsauuu. Pazmmune mexmy auHerHOM
CBS3bIO U IPUYMHHO-CJIEACTBEHHOM CBA3bIO. JIMHENHas1 perpeccusi, METO] HAUMEHBIINX KBaJpaTOB.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI YYEBHOI'O KYPCA «BEPOSATHOCTD U
CTATUCTUKA» (YIJOYBJEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskgaHCKOro BOCTIMTAHUS:

c(hOpMHUPOBaHHOCTh TPAKIAAHCKOW IMO3UIMK OOYdYaIOIIErocsi KaK aKTHMBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCHMCKOro OOIIecTBa, MPEJCTABICHHE O MAaTeMaTHYECKMX OCHOBaX (DyHKIIMOHMPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHWI, MPOILEAYpP TIPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JPYroe),



yMEHHE B3aHMOJCHCTBOBATh C COLMAIBHBIMH HMHCTUTYTaMH B COOTBETCTBHU C WX (YHKIUSMH |
Ha3HauYEHHEM;

2) NaTPUOTHYECKOr0 BOCIIUTAHMSA S

c(hOpMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HWJCHTUYHOCTH, YBAXKCHUS K TMPOILIOMY U
HACTOSIILIEMY POCCHUIICKOM MaTeMaTHKH, LEHHOCTHOE OTHOUIEHHE K JIOCTIKEHHSIM POCCHHCKHUX
MAaTeMaTUKOB M POCCHICKON MareMaTHYECKOM WIIKOJIbI, HCIIONb30BAHUE ATUX AOCTHKEHUN B APYTHX
HayKax, TEXHOJOTHUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHME TYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapona, C(HOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO TMOBENEHHUS, CBA3aHHOI'O C MPAKTUYECKUM MPHUMEHEHHEM IOCTHUKEHUW HAyKu U
JESITeTbHOCTHIO0 YIEHOr0, OCO3HAHHE JIMYHOTO BKJIA/IA B IOCTPOCHHUE YCTOHYHMBOTO OYAyILEro;

4) 3cTeTHYeCKOro BOCIIUTAHUA

JCTETUYECKOE OTHOLIEHWE K MUDY, BKIJIIOYas OJCTETHKY MAaTeMaTHYECKHX 3aKOHOMEpPHOCTEM,
00BEKTOB, 3aja4, PEIICHHU, pacCyKACHUH, BOCIPUUMYUBOCTh K MAaTEMaTHUECKHM aclleKTaM Pa3IHyHbIX
BHJIOB HCKYCCTBA;

5) pu3uyeckoro BocnIUTaHUs:

c(OPMUPOBAaHHOCTh yYMEHHUS NPUMEHSITH MaTeMaTHYECKHE 3HAHUS B HHTEpEcax 30pOBOTO H
Oe3omacHOro oOpasa >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30pOBBIO (340pOBOE IHUTaHHE,
cOanaHCUPOBAaHHBIM PEXHUM 3aHATHH M OT/ABIXa, peryisipHas (U3MYecKas aKTHBHOCTH), (HU3UUECKOE
COBEPIICHCTBOBAHME MIPH 3aHITUSAX CIOPTUBHO-030POBUTENBHON EATENBHOCTHIO;

6) TPYA0OBOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYyAy, OCO3HAaHHE LEHHOCTH TPYAOMIOOHs, WHTEpEC K pa3IuuHbM cdepam
npodeccroHanbHOM AEATETbHOCTH, CBSI3aHHBIM C MATEMAaTUKON 1 € MPUIIOKEHUSIMU, YMEHHE COBEpILaTh
OCO3HAHHBIA BbIOOp Oymymielt mpodeccmn W peanu30BBHIBATE COOCTBEHHBIC JKM3HEHHBIC IIJIaHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4ecKOMY OOpa30BaHWIO M CaMOOOPa30BaHHUIO Ha MPOTSHKEHUH
BCEH JKM3HM, FOTOBHOCTh K AKTMBHOMY YYacTHIO B PELUICHUU MPAKTHYECKUX 3aJay MaTeMaTH4ecKon
HaIlpaBJIEHHOCTH;

7) 3KOJI0TMYECKOI0 BOCIIMTAHUS:

c(hOpMHUPOBaHHOCTH YKOJIOTMYECKOH KYIbTYpPbI, TOHUMaHHE BIMSHUS COMUATEHO-9KOHOMUYECKUX
MPOLIECCOB HA COCTOSHME MNPHUPOAHOM M COLMAJIBHOM Cpeipl, OCO3HaHHE IJIOOANBHOIO XapakTepa
9KOJIOTMYECKUX Ipo0JeM, OpUEHTAIMs Ha MPUMEHEHHE MaTeMaTH4YeCKUX 3HAHUW AJIsl pelleHHs 3a7ad B
00JIaCTH OKPYXAIOIIEH CpeJibl, MIaHUPOBAHUE MOCTYNKOB M OIEHKH UX BO3MOXKHBIX MMOCJIEJICTBUNA IS
OKPYXAaIOLEH Cpebl;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHS
HayKl W OOLIECTBEHHOW MPAaKTHKU, MOHUMAaHUE MAaTEeMaTU4eCKOH HayKH Kak cgepbl UYeOBEYECKON
JIEATENBHOCTH, 3TalloB €€ pa3BUTHS W 3HAYMMOCTU JJIS Pa3BUTHUSA LIMBUIM3ALVH, OBJIAJICHUE S3BIKOM
MaTEeMaTHKH U MaTeMaTU4eCKOM KyJIbTypol Kak CPeICTBOM IMO3HAHUS MHPA, TOTOBHOCTH OCYILECTBIIAThH
IIPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITEIbHOCTh HHANBUAYAILHO U B IPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATBI

Ilo3naBaTeJibHBIC YHUBEPCAJIbHBIC y4eOHbIe AelicTBUS

Ba3oBble Jioruveckne JeiicTBus:

BBISIBISITH M XapaKTE€PU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYeCKUX OOBEKTOB, MOHSTHH,
OTHOIICHUI MEXITY TOHITHAMH, (POPMYITUPOBATH ONPEAETICHHS OHATHH, YCTAHABINBATE CYIIECTBEHHBII
MPHU3HAK KIacCU(pUKALIUU, OCHOBAHHUS AJIs1 0000IIECHHS M CPABHEHU S, KPUTEPUHM MPOBOIUMOI0 aHAIIN3A;

BOCIIPUHMMATh, (QOPMYJIHpOBaTh M  NIPeoOpa3oBBIBATH CYKACHHS:  yTBEPIUTEIbHBIE U
OTpHIIATENLHBIE, EIMHIYHBIE, YACTHBIE U OOIINE, YCIOBHEIE,

BBISIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpPEUUs B (akTax, JaHHBIX,
HaOMIOACHUSIX M YTBEPXKACHUSX, MpeljiaraTb KPUTEPUH MJs1 BBIABICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEYHH;

JledaTh BBIBOABI C HWCIONB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX W HHIYKTUBHBIX
YMO3aKJTIOUEeHUM, YMO3aKIIOUEHUH MO0 aHAJIOTHH;



MPOBOUTH CAMOCTOATENBHO JIOKA3aTeIbCTBA MAaTEeMAaTHYECKUX YTBEPKICHHH (TIpsIMble U OT
MPOTHUBHOT0), BBICTPAUBATh APTyMEHTAIMIO, NMPUBOAUTH HNPUMEPHI W KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYKICHUS U BHIBOJIBI,

BBIOMpATh CIOco0 pelieHus y4eOHOW 3a/aud (CpaBHUBATh HECKONBKO BapUAHTOB pEIICHHUS,
BBIOMPATh HaOoJIee OJXOISAIINI ¢ YYETOM CaMOCTOSITENIEHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble uccie10BaTe/bCKHE 1€ CTBHUA:

WCIONB30BaTh BOIPOCH KaK HCCIIEAOBATENbCKUA WHCTPYMEHT TM03HaHUs, (hopMyampoBaTh
BOIIPOCHI, (PUKCHPYIOIIIE IPOTHBOPEUHe, MpodJieMy, YCTaHABIMBATh HCKOMOE M JJaHHOE, (hOpMHPOBATH
THIIOTE3Y, apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENILHO CIUIAHHUPOBAHHBIN JKCIIEPUMEHT, HCCIEIOBaHUE 0 YCTaHOBIICHUIO
0COOEHHOCTEH MaTreMaTH4ecKoro OOBEeKTa, SBICHMS, NPOLECCA, BBISBICHUIO 3aBHCUMOCTEH MEXIy
00beKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSATENIFHO (POPMYyNIUpPOBaTh OOOOMIEHWS] M BBIBOABI IO pE3yJIbTaraM MPOBEAEHHOTO
Ha6JIIOlleHI/IH, HCCIICA0BAaHUA, OLCHUBATL MOOCTOBCPHOCTH IIOJYYCHHBIX PE3YJIbTAaTOB, BBIBOJAOB U
00001IeHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCa, a TAaKXe BBIABUIaTh IPEAINIONOKEHHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

Padora c undopmauueii:

BBISIBJIATH Je(QUIUTHI HH(OPMAIMH, JaHHBIX, HEOOXOUMBIX /ISl OTBETA HA BOMPOC M JJISI PELICHHS
3a]1a4H;

BBIOMpATh MH(POPMALUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJM3HPOBATh, CHCTEMAaTH3UPOBATh
U MHTEPIPETUPOBATH HH(POPMALIKIO PA3THYHBIX BUIOB U (OPM IIpECTaBIICHIS;

CTPYKTYpHpOBaTh HH(MOPMAIMIO, HPEICTABIATh €€ B Ppa3lIuuHBIX (opMax, WILIIOCTPHUPOBATH
rpaduIecky;

OLICHUBATh HAJIEKHOCTH UH(OPMALINH 10 CAMOCTOSATENBFHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

KomMyHnKkaTHBHBIE YHUBeEpPCAJIbHBIE y4eOHbIE el CTBUSA

Oo0menue:

BOCIIPUHUMATh ¥ (POPMYJIMPOBATh CYXKIICHUSI B COOTBETCTBUH C YCJIOBHSMH U IEISMH OOIICHHS,
SICHO, TOYHO, TPaMOTHO BBIpa)KaTh CBOK TOYKY 3PCHHUs B YCTHBIX M THCBMEHHBIX TEKCTaX, IaBaTh
MOSICHEHMSI TIO XOJ/Ty PEIICHUS 3a/1a4H, KOMMEHTUPOBATh TIOTYUEHHBIA pe3ysIbTaT;

B X0z 00CY K/ICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIIaeMOM TeMBbI, IIPO0JIeMbI, pelaeMoi
3a7a4d, BBICKA3bIBaTh WJICH, HAIlEJICHHbIE HA IIOMCK PEIICHHs, COMOCTAaBISATh CBOH CYXKICHHS C
CYXKACHUAMU OPYTUX YYAaCTHHUKOB JHAJIOra, O6Hapy)KI/IBaTb pa3inmiue U CXOACTBO HOSHHHﬁ, B
KOPPEKTHOH (hopMe pOpMyIMpPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHHUS;

MPEACTABITh  pe3yibTaThl PEIICHUS 3ajadd, OSKCIEPUMCEHTA, WCCICOBAHMS, IPOCKTA,
CaMOCTOSITENILHO BBIOMPaTh (opMar BBICTYIJICHUS ¢ y4YETOM 3aJlad TPE3CHTAllMH M OCOOCHHOCTEH
ayJUTOPUH.

PeryasiTuBHbIC yHMBepCcaJIbHBIE yYeOHbIe NelicCTBHS

Camoopranmnzanus:

COCTaBJIATH TUIaH, AJTOPUTM pPELICHH 3a/1a4i, BEIOMPATh CIIOCO0 PEIICHHS ¢ YIETOM UMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUH C
y4&TOM HOBOH HH(OpPMAIIHH.

CaMOKOHTPOJIb, IMOUHOHAJIBHBIN HHTE/JIEKT

BJAJETh HABBIKAMU I1O3HABATEIFHON pedIeKCHM KaK OCO3HAHUS COBEpPIIAEMBIX AEHCTBHIA U
MBICTIUTEIBHBIX TPOLECCOB, WX PE3yJbTAaTOB, BIAJETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3ysbTaTa PeIIeHUs] MaTeMaTHYECKOH 3a1auu;

MpeIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPH PEIICHUN 33]]a4l, BHOCHTH KOPPEKTHBEI
B JESTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX
TPYIHOCTEM;

OILICHUBATh COOTBETCTBUE PE3YNbTaTa LEJM W YCIOBHUSM, OOBSCHSITH MPUYMHBI JOCTHKCHUS WU
HEIOCTHUKEHUS Pe3yJbTaTOB ACATEIbHOCTH, HAXOIUTH OIIMOKY, 1aBaTh OLEHKY NPHOOPETEHHOMY OIBITY.

CoBMecTHAas 1eATEJbHOCTD:



MOHMMATh U UCIION30BaTh MPEUMYIIECTBA KOMAHAHON M MHANBUIYaTbHON pabOThl MIPH PEIICHUH
y4eOHBIX 3a/1a4, IPUHUMATh L1eJIb COBMECTHOU AEATEIHHOCTH, INIAHUPOBATh OPraHU3ALMIO COBME CTHOU
paboThl, pachpenensiTh BUABI PabOT, JOroBapuBaThbes, OOCYXKIATh MPOLECC U pe3yiabTaT padoThl,
000011aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX (hopMmax paboTel (0OcyxaeHusi, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbD»
U WHBIC), BBHIIOJIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOM ACHCTBHS C APYTUMH UICHAMHU
KOMaH/Ipl, OIICHUBATh Ka4€CTBO CBOETO BKJI/Ia B OOMIWI MPOAYKT MO KPUTEPHUSM, CHOPMYIMPOBAHHBIM
Y4aCTHHKAaMH B3aUMOJEHCTBHUS.

HPEAMETHBIE PE3YJIBTATHBI

K konity 10 kjiacca oOydaroniuiicss HAy4YUTCS:

cBOOOIHO ONEepUpOBaTH MOHATHSIMU: rpad, miuockuii rpad, cBs3HbIA rpad, nyTs B rpade, Lenb,
LUKJI, J€PEBO, CTETIEHb BEPILMHBI, JEPEBO CIYyYalHOr0 IKCIIEPUMEHTA;

CcBOOOJIHO ONEPUPOBATH TOHSITHUSMU: CIyYaHHBIA DKCIIEPUMEHT (OMBIT), CIy4YaifHOE COOBITHE,
3JIEMEHTapHOE CiIydailHOe cOObITHE (RJIEMEHTApHBINA UCXO/) CIYyYaHOrO OMNBITA, HAXOAUTH BEPOSITHOCTH
COOBITHII B ONBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSMH;

HaXOIUTh U (OPMYIHPOBATH COOBITUS: MEepecedeHre, 0ObeIMHEHNE TaHHBIX COOBITHH, COOBITHE,
IIPOTHBOIOJI0KHOE JaHHOMY, UCII0/Ib30BaTh AUArpaMMbl Diliepa, KOOPAUHATHYIO IPSAMYIO Ul PEeLeHUs
3a]a4, M0JIb30BaTHCS (OPMYIION CIIOMKECHHUSI BEPOSTHOCTEH Il BEPOSITHOCTEH NBYX M TPEX CIyYalHBIX
COOBITHIA;

OIEpUpPOBaTh IMOHATUSMH: YCJIOBHAas BEPOATHOCTb, YMHOMKEHUE BEPOSATHOCTEH, HE3aBUCHMBIE
COOBITHS, JIEPEBO CIIyYalHOTO SKCIEPUMEHTA, HAXOAUTh BEPOSITHOCTH COOBITMH C MOMOIIBIO IpaBHJia
YMHOXEHHS, JIepeBa CIIydallHOrO OIbITa, HCIOJIB30BaTh (POPMYIy IOJTHOW BEPOSTHOCTH, (OpMYITy
Baiieca mpu perieHun 3amav, OmpeAeniaTh HE3aBUCHUMOCTH COOBITHH MO (GopMylie W MO OpraHU3aluu
CIIy4allHOI O 3KCIEPUMEHTA;

MPUMEHITh W3YyYeHHbIE KOMOMHATOpHBIE (HOPMYIBI U MEPEeUrCIICHUS JIEMEHTOB MHOXKECTB,
3JIEMEHTAPHBIX COOBITHI CITyYaHOTO OITBITA, PEIICHNS 33]1a9 TI0 TEOPHH BEPOSTHOCTEH;

CBOOOIHO OMEPHPOBATH MOHATUSMA: OWHAPHBIN CITyYalHBINA OIBIT (MCIIBITAHKE), YCIIEX W HEey/aua,
HE3aBHCHUMbIC HCIIBITAHUS, CEPUS UCIIBITAHUH, HAXOUTh BEPOSITHOCTH COOBITHIA: B CEPUU UCTIBITAHUM 10
MIEPBOr0 yclexa, B CEpPUH HUCHBITaHUK bepHyium, B ombITe, CBS3aHHOM CO CIIy4ailHBIM BBIOOPOM W3
KOHEYHOHU COBOKYIIHOCTH;

cBOOOIHO ONEPUPOBATh MOHSATUSIMH: CIydailHas BEJMYMHA, pAaCIpelesieHHe BEpPOSTHOCTEH,
qUarpaMma pacrpejienieHus, OuHapHas ciydaiiHas BeJIMYMHA, T€OMETpPHYECKoe, OWHOMHUAIBLHOE
pacnpenesieHue.

K konmy 11 kiacca obyyaromuiicst Hay4uTCs:

OIIEpUPOBATh MOHATUAMU: COBMECTHOE PacIpesieieHle IBYX CIIydalHbIX BEJIMUYUH, UCIIOJIb30BATh
TabJMIy COBMECTHOI'O pAacCIpElesicHUusl ABYX CIIyYalHBIX BEJMYMH [Jis1 BBIICTICHHS paclpeacieHus
Ka)K101 BEJIMYMHBI, OIIPEIEIEHNs] HE3aBUCUMOCTH CIIyYaiHbIX BEJIMYUH;

cBOOOIHO OMNEpPHpPOBAaTH TOHSATHEM MAaTeMaTU4eCKOr0 OXHJAHWA CIy4allHOH BEIMYMHBI
(pacnpenesnenus), IPUMEHSTh CBOMCTBA MareMaTH4E€CKOr0 OXXHUJAHUS NPHU PELICHUU 3ajay, BBIYUCIATH
MaTeMaTHYeCKoe OXKUAaHNEe OUHOMHAIBHOTO U TEOMETPHYECKOTO PACIIPEIEICHHIA;

cBOOOIHO OIIEPUPOBATH MOHATHAMU: AUCIEPCHS], CTAHAAPTHOE OTKJIOHEHUE CITyJaiiHOW BEJIMYHMHBI,
MIPUMEHSTH CBOICTBAa IUCIIEPCHUU CIIyYaliHOM BeJMYMHBL (pacHpelefieHus) Ipu pelIeHud 3ajad,
BBIUUCIIATh JUCIEPCHUI0O H  CTaHJApPTHOE OTKJIOHEHWE TEOMETPHUYECKOT0 M OMHOMHAJIBHOTO
paclpeneneHui;

BBIUUCIISITH BHIOOPOYHBIE XapaKTEPUCTUKU MO AaHHOH BHIOOPKE M OIIEHUBATH XapaKTEPHUCTUKU
TeHEPAIbHOM COBOKYITHOCTM TAaHHBIX IO BBIOOPOYHBIM XapakrepucTukaM. OIEeHHBAaTh BEPOSTHOCTH
COOBITMIA ¥  TIPOBEPSATH MPOCTEHIIME CTATUCTUYECKHE THIIOTE3bl, TMONb3yiICh HM3yYEHHBIMH
pacnpeneneHUsIMU.



TEMATHUYECKOE INIAHUPOBAHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudpoBbie)
Ne n/m
NMpOrpamMmbl Bcero Konrpoabupie | Ipaxriieckue oOpa3oBaTeJ/ibHbIe
padoTsI padoTsI pecype
1 OJeMeHTHl Teopur rpadoB 3
2 Crny4aiiHbIe OTBITHI, CITy4aiHbIE COOBITHS H 3
BEPOSITHOCTU COOBITUI
Onepanuy HaJl MHOKECTBaMH U COOBITHSAMMU.
3 CrnoxeHne 1 YMHOKCHUE BEPOSITHOCTEH. 5
VYcnoBuast BeposiTHOCTh. HezaBucumeie
COOBITHS
4 DJeMeHThl KOMOWHATOPUKU 4 1
Cepuu nocieA0BaTeIbHBIX UCIBITAHUH.
5 Ucnpitanus bepaymmm. Ciy4aiiHbril BEIOOD 5
13 KOHEYHOH COBOKYITHOCTH
6 CirydaiiHble BETMIUHBI H PacTIpeIeIICHHs 14 1
OBIIEE KOJIMHECTBO YACOB I10 ITPOI'PAMME 34 2 0
11 KJIACC
KoauuecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/
NPOrpaMMmsbl Bcero Kontpoanupie | - Tpakruyeckue oOpa3oBaTeJibHbIE
padoThI padoTsI pecypeni
1 3aKoH OOJBITUX YUCEI 5
2 DJIeMEHThl MaTEMAaTHUECKOW CTATUCTUKU 6
HenpepoiBHbIE ciTydaiiHble BEIMYUHBI
3 (pacmpeneneHus), moKa3aTeIbHOE U 4
HOPMAJIBHOE pacnpe/ie/ICHUsI
4 Pacnpenenenue ITyaccona 2
5 CBs13b MEXK]y CITy4alHBIMU BeTHUMHAMU 6
6 O0600111eHME B cHCTeMaTU3alls 3HAHUH 11 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 1 0




IHOYPOUYHOE IVIAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
ara upposbie
Ne n/nt Tema ypoka Beero Kontposbusie | IlpakTHyeckue ﬁ[wq J— :)16;)1;1; OBATEILHEIE
padoThI padoThI pecyper
1 I'pad, cBs3HBIH Tpad. 1
2 CrerneHb (BaJISHTHOCTb) BepIIUHBIL. [1yTh B 1
rpade. Llenu 1 HuKIIbI
3 I'padsr Ha utockoctu. JlepeBo cirydaitHOro 1
9KCIIEPUMEHTA
CryuaitHple 3KCTIepUMEHTHI (OTIBITH) U
4 Cily4aiiHble COOBITHS. JIeMEHTapHbIe 1
cOOBITHS (MCXOIBI)
5 BeposiTHOCTB CitydaifHOro COOBITHSL. 1
BeposTHOCTB ci1y4aifHOro COOBITHSL.
6 BeposTHOCTH COOBITHIA B OIBITAX C 1
PaBHOBO3MOXXHBIMHU SJIEMEHTAPHBIMU
COOBITUSIMU
[lepeceuenne, 00BeTMHEHVIE MHOMKECTB H
7 COOBITHIA, IPOTUBOITOJIOKHBIE COOBITHSIL. 1
DopMyJIa CI0KEHUsI BEPOSTHOCTEN
8 VYcnoBHad BEPOATHOCTS. YMHO)EHHE 1
BEPOSTHOCTEH.
YcnoBHAsI BEPOSITHOCTh. Y MHOKEHHE
9 BeposiTHOCTel. DopMyria yCIIoBHOM 1
BEPOSTHOCTH
10 dopMmyna MoJHONW BEPOSITHOCTH 1
11 ®opmyna baiieca. HezaBucumbie coObITHS 1
12 KomOunHaTopHOE MpaBHII0 YMHOKEHUSI. 1
[lepecranoBku U haxropuai
13 Uwncno coueranmii. Tpeyrompuuk [lackams 1
14 ®opmyna 6uHoma HeroToHa 1




Konrtponbnas padota Nel: "I'pader,

15 BEPOSITHOCTH, MHOYKECTBA, KOMOMHaTOpHKa"
BunapHbIiii city4aiiHblii OMBIT (UCTIBITAHUE),

16 ycnex u Heynada. HesaBucumble
ucnbiTanus. Ceprs He3aBUCHMBIX
HCHBITAHUH JI0 IEPBOIO ycmexa

17 Cepust He3aBUCUMBIX UCTIBITAHUM 70
MEePBOro ycrmexa

18 Cepust He3aBHUCUMBIX UCTIBITaHUM bepHynn

19 Cry4aiiHbIil BBIOOD M3 KOHEUHON
COBOKYIIHOCTH

20 [TpakTHyeckas paboTa ¢ UCTIOIB30BaHUEM
ANIEKTPOHHBIX TA0JIHII

21 Cryyaiinas BemmunHa. Pacnipenenenue
BeposiTHOCTEN. Jluarpamma pacrpeaeneHust
Onepauuu Haj CIy4aiHBIMHA BEJIUUMHAMH.

22 [Ipumeps! pacnipenenennii. bunapnas
ciydaliHas BEJIMYMHA

23 I'eomerpuueckoe pacpeseneHue.
buHomuanbHOE pacnpeaeneHue
Marematuyeckoe OKuAaHue CITydaiHol

24 BenurHBL. COBMECTHOE pacIpeiesicHIue
JBYX CIyYalHBIX BEJIUIHH
He3zaBucumeble ciryyaiiHble BEJIMUKHBL

o5 CaoiicTBa MaTeMaTU4ECKOro OXKUIaHUS.
MaremaTtnueckoe OXuaaHue OMHApHOM
CIy4alHOM BEJIMYHUHBI
MareMaTnueckoe OXXUAaHnue

26 FEOMETPHYECKOro M OMHOMUATBHOT'O
pacnpeneneHui

27 Jucnepcus ¥ CTaHAAPTHOE OTKIOHEHUE

8 Hucnepcust OMHapHOH ciy4aifHON
BennunHbl. CBOMCTBA IUCTIEpCHT

29 MaremaTtnyeckoe OXKUAaHUE TPOU3BEACHUS

1 JUCTICPCHUA CYMMBI HE3aBHMCUMBIX




CIy4alHBIX BEJTUYHH
30 [MpakTHyeckas paboTa ¢ UCTIONB30BaHUEM 1 1
AIIEKTPOHHBIX TaOJIHII
Hucnepcust ONHOMHUAIBLHOTO
31 pactpenenenus. [lpaktudeckas pabora ¢ 1
MCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOJuI]
32 OO0o01IeHne U cucTeMaTH3anus 3HaHUI 1
KontponbsHas padora Ne2: "McnbITaHus
33 Bepaymnmu. CiydaiiHble BEIMIUHBI U 1 1
pacnpenesieHus"
34 O06001ieHne 1 cucTeMaTu3anys 3HaHuH 3a 1
kype 10 kmacca
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
11 KIIACC
KoanyectBo yacos DJIeKTPOHHBbIE
Ne Hara uupposbie
Tema ypoka KonTtpoabubl [pakTH4eckn
n/n yp Bcero 06 poi ¢ pﬁa eckue H3y4yeHusi | oOpa3oBaTeIbHbIE
padoThI padoThI pecypesI
HepasenctBo UebrmeBa. Teopema
1 Yeonimena. Teopema bepuymm. 3akon 1
OOJBIINX YHCEI
Hepasenctso YebOnimeBa. Teopema
2 YeoobimeBa. Teopema bepaymnu. 3akoH 1
OOJIBIIKMX YHCeN
Hepagenctso YeOniera. Teopema
3 YeorimeBa. Teopema bepaymnu. 3axon 1
OOJIBIIHMX YHCEel
4 Br160opouHbIil METO UCCIIEeIOBaHUI 1
5 [TpakTryeckas paboTa ¢ UCTIONB30BAaHUEM 1
AJIEKTPOHHBIX TAOJIUII
I'enepasibHas COBOKYIHOCTD U CIIydaiiHast
6 BBIOOpKA. 3HAKOMCTBO C BHIOOPOUHBIMU 1
xapakrepuctukamu. OneHka cpeHero u
JIUCTIEPCHUU TeHEPaTbHON COBOKYITHOCTH C




IIOMOIIBIO BI)I60pO‘IHI)IX XapaKTCPUCTUK

I'enepasibHas COBOKYIHOCTD U CIIydaiiHast
BBIOOpKA. 3HAKOMCTBO C BHIOOPOUHBIMU

7 xapaktepuctukamu. OLeHKa CpeiHero u
JIUCTIEPCHUM TeHepabHON COBOKYITHOCTH C
TIOMOIIBIO BEIOOPOYHBIX XapaKTEPHCTHK

8 OneHnBaHue BEPOSITHOCTEH COOBITHIH MO
BEIOOpKE
Cratucruueckas runotesa. [IpoBepka

9 MPOCTEUIINX TMITOTE3 C IOMOLIBIO CBOMCTB
W3YUYEHHBIX pacipeeIeHUH
Cratuctrueckas runoresa. [Ipoepka

10 MPOCTEUIINX TUITOTE3 C IOMOLIBIO CBOMCTB
W3YUEHHBIX pacipeaeeHui

11 [IpakTuueckas paboTa ¢ HCIIOJIB30BAHHEM
AJIEKTPOHHBIX TAOJIHII

12 [IpuMepsl HenpepPhIBHBIX CIyYalHBIX
BennurH. OYHKIMUS TIIOTHOCTH BEPOSITHOCTH
PaBHOMepHOE pacnipeneneHue. [Ipumepbl

13 3a]a4, MPUBOSIIMX K MOKA3aTebHOMY U K
HOPMAaJIBHOMY pacrpeieeH M

14 DyHKIHS IFIOTHOCTU BEPOSITHOCTH
MOKa3aTeJIbHOTO PACIpe/ICIICHUs

15 DyHKLMS [IJIOTHOCTU BEPOSTHOCTH
HOPMAJIBHOT'O pactpe/ieICHUsI
[locnenoBarebHOCTH OAMHOYHBIX

16 HEe3aBUCUMBIX coObITHii. [Ipumep 3amauu,
HpUBOAsLIEH K pactipenesieHuro [lyaccona

17 [TpakTryeckas paboTa ¢ UCTIOJIL30BAaHUEM
AJICKTPOHHBIX TaOJIHII

18 KoBapuanust AByX ciTy4ailHbIX BEJTHYHH.
Koaddurment koppensiuu

19 CoBMecTHBIC HAOJIFOICHUS JBYX BEJIUYNH

20 Bri0opounblil KO3 PUITEHT KOppesIpn




Pazmmune mexny JTMHEWHOM CBSI3BIO U

21 . 1
MPUIHHHO-CJICACTBEHHOU CBA3BIO

22 JluneliHast perpeccus 1

23 [IpakTudeckas paboTa ¢ UCIIOJIB30BAaHUEM 1
JIEKTPOHHBIX TA0JIHIL

24 [IpencraBieHue TaHHBIX C TOMOLIBIO TAOJIHIL 1
W JMarpamMmm, omucaresibHas CTaTUCTHKA

o5 OnBITH C PaBHOBO3MOKHBIMH 1
9JIEMEHTAPHBIMU COOBITUSIMU

26 Brrunciienrie BEposITHOCTEH COOBITHI C 1
npuMeHeHneM hopmyn
Brruncienne BeposITHOCTEN COOBITHI C

27 IPUMEHEHHEM I'pa)UueCcKUX METO/IOB: 1
KOOpIUHATHAS MpsiMas, IepeBo, AMarpaMmma
Oiinepa

28 CirydaiiHble BEJIMYUHBI M pacTpeesICHUs 1

29 Maremarnyeckoe 0KUAAHNUE CITydaiHOU 1
BEJIMYMHBI

30 MareMaTuyeckoe OKUAaHUe CITydaiHON 1
BEJIMYHMHBI

31 Konrtponbehas padora: "BeposiTHOCTD 1 1
cTaTucTuka”
Brruncnenne BEpoSITHOCTEH COOBITHI C

32 npuMeHenueM Gopmyn u rpadudeckux 1
METOZIOB
Brrunciienrie BEposITHOCTEH COOBITHI C

33 npuMeHeHueM (popmyn u rpaduiaeckux 1
METOZIOB
Ciy4aiiHble BEJIMUUHBI U paclipeesieHusl.

34 MaremaTtrnyecKkoe OKHAaHue CITy4aitHOMI 1
BEJIMYMHBI

OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOANYECKUE MATEPUAJIBI U151 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET



