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HOSACHUTEJIBHAS 3AIIUCKA

[IporpamMa mo MaTemMaTuke Ha YpOBHE cpeaHero oduiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
OdI'OC COO ¢ y4€ToM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH, MPEABSIBISIEMBIX K MaTEMaTHYECKOMY
o0pa3oBaHMIO, U TpaAULUUN pPOCCHIICKOr0 oOpazoBaHus. Peamusanus mnporpaMmbl MO MaTeMaTHKe
o0ecrieynBaeT OBJIA/ICHUE KIIIOUEBBIMU KOMITETCHIIMSMH, COCTABIISIONIMMU OCHOBY JUIsI CAMOPA3BUTHS H
HETPEPHIBHOTO 00pa30BaHMs, LEIOCTHOCTh OOIEKYIBTYPHOTO, JIMYHOCTHOTO M I03HABATEIHHOTO
Pa3BUTHA JUYHOCTH 00YHAIOIIHXCS.

B cootBerctBHM ¢ PI'OC COO Maremaruka SIBISETCS 00S3aTEIbHBIM IPEAMETOM Ha JaHHOM
ypoBHe oOpaszoBanus. [Iporpammoii mo MareMaTHKe IPelyCcMaTPUBAETCs U3ydYeHUE y4eOHOro IpeaMera
«MaremaTika» B paMKax TpEX ydeOHBIX KypcoB: «AureOpa W Hadala MaTeMaTHYECKOTO aHAJIH3ay,
«"eomeTpusiy, «BeposSTHOCTh U CTATUCTUKAY.

YueOHblil Kypc «Anredpa M Hayalla MaTeMaTHYECKOTO aHAJIM3a» SBIAETCA OJHUM U3 Hambosee
3HAYUMBIX B TMpOrpamMMme CcpeaHero oOmiero oOpa3oBaHMs, TMOCKOIbKY, C OJHOW CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAIbHYIO 0a3y Ui M3YYEHHUS] BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C IPYTOi
CTOPOHBI, POPMHUPYET JIOTHUECKOE U a0CTPAKTHOE MBIIIICHHE 00yJYaroIIuXCcs HA YPOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI Y4eOHBIX KypcOB HMH(OPMATHUKH, OOIIECTBO3HAHUS, MCTOPHUH, CIOBECHOCTH. B pamkax
yueOHOro Kypca «AnreOpa W Haualda MaTeMaTHYeCKOrO aHalu3a» oO0yd4aroliuecss OBJIaJIeBaloOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOM HaykH, Koropas (opMynupyeT CBOM JOCTHIKEHHS B
MaTemMaTuueckoi Qopme. Y4eOHbI Kypc anreOpbl MU Hadajdl MaTeMaTHYEeCKOro aHallh3a 3aKJaJbIBacT
OCHOBY [UJIsl YCIEIIHOTO OBJAJEHUS 3aKOHAaMU (U3UKH, XUMHUHM, OWOJIOTHUH, TOHHMAaHHUS OCHOBHBIX
TEHJCHIIMA HSKOHOMUKH U OOIINECTBEHHOW KU3HHU, IO3BOJSET OpPUEHTHUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO UCITOJIb30BATh WX B MTOBCEIHEBHOM KU3HU. B TOXKE
BpeMs OBJIaJIeHHE aOCTPAKTHBIMU M JIOTUYECKU CTPOTMMH MAaTeMaTUUYECKUMHU KOHCTPYKIIUSIMU Pa3BUBAET
YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTh YTBEP)KIEHHUS, HCIIOJIb30BaTh
0000111eHHe U KOHKPETH3alHio, abCTparupoBaHue M aHAJIOTUIO, POPMUPYET KpeaTUBHOE U KPUTHUECKOE
MbllIeHne. B xoae u3yueHus anreOpbl 1 Hauajl MaTeMaTUYeCKOro aHajln3a Ha YPOBHE CPEIHEro 001ero
oOpa3oBaHMs 00ydaroIKecs MOIy4YarOT HOBBIM OMBIT pEHICHUs NMPUKIATHBIX 3a/1ad, CaMOCTOSITEIIbHOTO
MMOCTPOEHUSI MATEMATUUYECKUX MOJENIEW peaJbHbIX CUTYallud M MHTEPHPETALUU MOJYUYEHHBIX PEIICHUM,
3HAKOMSTCA C MpUMEpaMu MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe M B HUCKYCCTBE, C
BBIIAIOIIMMHUCS MaTeMaTHYEeCKHUMH OTKPBITUSAMU M HUX aBTOpaMu. YUeOHBIH Kypc anreOpbl M Hayal
MaTEeMaTHYeCKOro aHajau3a o0JafaeT 3HAUYUTEIbHBIM BOCIHUTATENbHBIM MOTEHLHAIOM, KOTOPBIH

peanu3yercss Kak d4epe3 Y4eOHBIH MaTepuan, CIOCOOCTBYIOIIMK  (POPMHUPOBAHUIO HAYYHOTO



MHPOBO33PEHHUsI, TaK W 4Yepe3 CHerudUuKy ydeOHOW NeaTeIbHOCTH, TpeOyIomelH CaMOCTOSITEIIbHOCTH,
AKKYpaTHOCTH, HpOI[OJ'DKHTCJIbHOfI KOHLOCHTPpAllMKM BHUMAHUA HU OTBCTCTBCHHOCTHU 3a HOJIy‘IGHHBIfI
pe3yabTar. B ocHOBe MeTomuKu OOydeHus anreOpe M HadajlaM MaTeMaTHYeCKOro AaHajh3a JIKUT
JESTEIbHOCTHBIM NMPHHIMI OO0y4eHus. B cTpykType mporpaMMmbl 1o anreOpe M HadajaMm aHaiu3a
BBIJICIISIIOTCSL CIIEAYIOIINE COMIePKATEIIbHO-METOAMYECKUE JIMHUU: «HUucaa U BeIaucieHus», «OyHKIuu u
rpadukmny, «YpaBHEHUS W HepaBeHCTBa», «Hauama wmaremarmyeckoro aHammsa», «MHOXeCTBa H
Jjoruka». Bce OCHOBHEIE COACPIKATCIIbHO-MCTOANYCCKUC JIMHUN H3YYalOTCA Ha MPOTSIKCHUU [ABYX JICT
o0y4YeHHs Ha YPOBHE CPEIHEr0 00Iero o0pa3oBaHus, €CTECTBEHHO JOMOJHSIS APYT APyra U MOCTEIICHHO
HACBHIIIAsACh HOBBIMH TeMaMH | pasjenamu. JlaHHBIA Y4eOHBIH Kypc SBISIETCS HWHTETPAaTHUBHBIM,
MTOCKOJIbKY OOBCIMHSAECT B cebe CcoaepiKaHWe HECKOJBKMX MaTEeMAaTHYSCKHUX JHUCUUIUIMH: anredpa,
TPUTOHOMETpUS, MATEMaTUYECKUW aHaiau3, Teopus MHOXKeCTB M apyrue. Ilo mepe Toro kak
oOyyJaromuecs: OBJIaJCBalOT BCE OoJiee MMPOKMM MATEMaTHYECKUM almapaToM, Y HUX MOCJIECI0BATEIBHO
(dbopMHpyeTCsT U COBEPUICHCTBYETCS YMCHHUE CTPOUTh MATEMAaTHUECKYH) MOJIENIb PEaIbHOW CHUTYaIluH,
MPUMEHSTh 3HAHUS, TIOJyYCHHBIC B yUeOHOM Kypce «AJredpa u Hauajia MaTeMaTHYECKOTO aHAIN3ay, JUIs
pEIICHUs CaMOCTOATEIHHO CPOPMYTUPOBAHHOW MATEMATHUYECKOW 3aqadd, a 3aTeM HHTECPIPETHPOBATH
noJiyueHHbI pe3yibTar. ConepkarenbHO-MeToaudeckas JUHUS «Yucia U BBIYUCIECHUS» 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB HCIOIB30BAaHUS JNEHCTBUTENBHBIX YHCE, KOTOPOE OBUIO HAayaTO Ha YpOBHE
OCHOBHOTO o0miero obOpasoBanusa. Ha ypoBHe cpeanero oOmiero obOpa3zoBaHusi 0coboe BHHMaHUE
YACITACTCA q)OpMI/IpOBaHI/IIO MMPOYHLIX BBIYUCIIUTCIIBHBIX HABBIKOB, BKIIIOYAIONIUX B ce0s UCIIOJIL30BaHNE
PAa3JINYHBIX q)OpM 3allnucu I[CI\/’ICTBI/ITGHBHOFO quciia, yMCHUC pallMOHAJIIBHO BBIIIOJIHATH HeﬁCTBHﬂ C HUMH,
JenaTh TPUKUAKY, OLIEHHWBaTh pe3ynabTar. OOyyaromiyecss TMOMY4YarOT HAaBBIKM MPUOTUKEHHBIX
BBIYHCJICHHH, BBITIOJHEHUSI JEHCTBUI ¢ YMCIaMU, 3allUCAaHHBIMU B CTaHIAPTHON (OpMe, UCTIOTH30BAHMUS
MATEMATHYCCKUX KOHCTAHT, OLICHUBAHUA YN CIIOBBIX BI)Ipa)KeHI/II\/JI. Conepn(aTenLHaﬂ JIMHUA «ypaBHCHI/Ifl u
HEPaBEHCTBA» Pealn3yeTcsl Ha MPOTSHKEHUH BCETO 0OyYeHHsS Ha YPOBHE CpeaHero odIero oopa3oBaHus,
MOCKONIBKY B Ka)XJOM pasfielie MporpaMMbl TMPEAYCMOTPEHO pEeIICHHE COOTBETCTBYIOIIMX 3ajad.
OOyuvaromuecss  OBJIAJEBAlOT  Pa3IMYHBIMH ~ METOJAaMU  pPEIIEHUS  IENbIX, PalHOHAIBHBIX,
UppalMOHATIBHBIX, IOKA3aTeIbHBIX, JJOTapU(PMHUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB
n ux cucreMm. [lomyueHHble yMEHHUS HCIONB3YIOTCS NPU HCCIAEAOBAHUM (YHKIUH C MOMOILBIO
MIPOM3BOIHOM, PEIIeHWU MPUKIATHBIX 3a7ad W 3aJad Ha HAXO0XKJACHHWE HAMOOJIBIINX W HAUMEHBIINX
3HaueHui (yHKiuu. JlaHHas copepkarenbHas JTUHUS BKIIOYaeT B ce0s Takke (GopMupoBaHUE yMEHUU
BBITIOJIHATE Pacd€Thl Mo (opMynam, NmpeoOpa3oBaHMs UENbIX, PAIMOHAIBHBIX, HPPAIHOHAIBHBIX W
TPUTOHOMETPHUYECKUX BBIPAKCHHM, a TAaKKE BBIPAKCHUU, COJIEP)KAIIUX CTEIEHU W JIOTapU(MBL

bnaromaps  u3ydeHuto  anreOpamdyeckoro — Marepuaiga  MPOUCXOAUT  JalbHEHIIee  pa3BUTHE



QITOPUTMUYECKOTO M a0CTPAKTHOI'O MBILIUIEHUS O0ydaromuxcs, (GOpMHUPYIOTCS HABBIKM JI€AYKTUBHBIX
paccyxaeHuid, paboTbl C CUMBOJIBHBIME (POPMaMHU, MPEICTABICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BUJIC PaBEHCTB W HepaBeHCTB. AureOpa mnpeniaraer 3¢ (eKTUBHbIE WHCTPYMEHTBHI JUIsl pEIICHUS
IIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HarJIJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKA
Hayku. CojepxkarenbHO-MeToauueckas JuHU «DyHKIMK U rpaduKu» TECHO NEPEeIuIeTaeTcs ¢ APyruMHU
JUHUAMH Y4eOHOTO Kypca, MOCKOJBKY B KAaKOM-TO CMBbICIE 3aJaéT IOCIE0BAaTEIIbHOCTh HM3YYECHUs
Mmartepuana. l3yueHwe CTENeHHO#, IMOKa3aTelbHOW, JOrapu(MUUYECKOM ¥ TPUTOHOMETPHUYECKHX
GyHKLIMH, UX CBOWCTB M Irpa)MKOB, UCIOJIb30BaHUE (DYHKIUI JUIs pelieHus 3a1a4 U3 Ipyrux y4eOHbIX
IIPEIMETOB U PEATBHOM JKU3HM TECHO CBA3aHO KAaK C MAaTEMATUYECKUM aHAIM30M, TaK MC PELICHHEM
ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM O0bIlIoe BHUMaHUE yienseTcs: (OpMUPOBAHUIO YMEHUS BBIPAKATh
dopMynaMu 3aBHCUMOCTH MEXAY pPa3TUYHBIMUA BEIMYMHAMHU, HCCIENOBATH IOJNyYeHHbIE (DYHKIUH,
CTpOUTH MX Tpadpuku. MaTepuan coaep)kaTeJbHOM JMHUU HAalleJeH Ha pa3BUTHE YMEHMH U HABBIKOB,
MO3BOJISIOIIMX BBIPAXaTh 3aBHUCHMOCTH MEXy BEJIMYMHAMHU B DPA3IUYHON (opMe: aHAIUTHYECKOM,
rpapuueckoil u cinoBecHO. Ero m3ydenue crnocoOCTBYeT pPa3BUTHIO JITOPUTMUYECKOIO MBIIIICHHUS,
CIOCOOHOCTH K OOOOMICHWIO M KOHKPETH3allMH, MCIIONb30BaHUIO aHanoruil. CopepikaTesbHasi JTUHHS
«Havasa MareMaTuyeckoro aHajin3a» MO3BOJIAET CYILIECTBEHHO PACHIMPUTH KPYI KaK MaTeMaTUYECKUX,
TaKk M TPHUKIAIHBIX 3a/a4, JOCTYMHBIX OOy4yaromMMCs, y KOTOPBIX TOSBISETCS BO3MOXKHOCTh
UCCIIeIoBaTh U CTPOUTH rpaduku (yHKUIMH, ONpeneNnaTh MX HauOOJbIIME U HAUMEHbIINE 3HAYEHU,
BBIUMCIATh IUIOIIATM (GUIyp U OOBEMBI Tel, HAXOIUTh CKOPOCTHM U YCKOPEHHUS IPOLIECCOB.
ConepxarenbHasi JIMHUS OTKPHIBAET HOBBIE BO3MOXHOCTHM IIOCTPOEHHS MaTeMaTHYeCKHUX MOoJelen
pEAIbHBIX CUTYyallud, HAaXOXKICHMS HAWIYy4IIEro PELIECHUS B NPUKIAAHBIX, B TOM YHCJIE COLHUAJIBHO-
HKOHOMHMUECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOro aHajh3a CoCOOCTBYET pa3BUTHIO
abcTpakTHOro, (QOPMAIBHO-JIOTUYECKOTO M  KPEaTHMBHOIO MBbIIUIEHUS, (OPMUPOBAHUIO YMEHUU
pacrno3HaBaTh IPOSBICHHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U UCKyccTBe. OOydaronuecs: y3HatoT
O BBLJAIOIIMXCS pe3yJbTaTaX, MOJYYEHHBIX B XOJI€ PAa3BUTUS MAaTEMAaTUKU KaK HayKH, U UX aBTOpax.
CopepxarenpbHo-MeTOANYECKasT JIMHUA «MHOXECTBA M JIOTMUKa» B OCHOBHOM IIOCBSILIEHA 3JIEMEHTaM
TEOPUH MHOXECTB. TeOpeTHKO-MHOXECTBEHHbIE IMPEACTAaBIECHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM
MaTeMaTHKU U MpeJuIaraloT Hanbosiee YHUBEPCaIbHBIN S3bIK, OOBEIUHSIIONIMI BCE pa3/ieibl MAaTEMAaTUKH
U €€ NPUIIOKEHUI, OHM CBA3BIBAIOT pa3Hble MaTeMaTHYECKHE AMCLMILIMHBI B equHoe 1ienoe. Iloatomy
BaXHO JaThb BO3MOXHOCTh OOyyaromeMycs HOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOMH
MaTEeMaTHKHU U UCIOJIb30BaTh €ro0 sl BIpaKEHHs CBOUX MbIcieil. B yueOHOM kypce «Anredpa u Havana
MaTEMaTHYECKOTI0 aHAJIN3a» MIPUCYTCTBYIOT TAKXKE OCHOBBI MAaTEMaTH4YECKOTO MOJEIUPOBaHMs, KOTOPBIE

npu3BaHbl c(HOPMUPOBATh HABBIKM TOCTPOCHUS MOJEIEH pEaNbHBIX CUTYyallui, UCCIEIOBaHHUS ATHUX



MojIeiell ¢ TOMOUIbIO armapara anreOpbl U MaTeMaTUYECKOT0 aHalIM3a U WHTEPIPETAlH MOJYyYEHHBIX
pe3yabTaroB. Takue 3ajjaHus BIUIETEHBI B KX/l U3 pa3esioB MPOrPaMMbl, IOCKOJIBKY BECh MaTepHai
y4eOHOro Kypca MIMPOKO HCHOJB3YETCS AJIS pelleHHs] NPUKIaaHbIX 3amad. llpu pemieHnH peanbHBIX
MPAKTUYECKHX 3a]a4 00y4aroIrecs: pa3BUBaIOT HA0MI0AaTeIbHOCTh, YMEHNE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcs, UCMOIb30BaTh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATh MpodieMy. JlesTenbHOCTh
1o (opMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a/1a4 OPraHU3yeTCs B MPOLECCE N3YYEHUS BCEX TEM
yueOHOTO Kypca «Anrebpa W Hayajla MaTeMaTH4YecKoro axammsa». OOmee 4dHCIO Yacos,
PEKOMEHIOBAaHHBIX ISl U3y4eHHUsl Y4eOHOro Kypca «Anredpa ¥ Hayajla MaTeMaTHYeCKOro aHalu3a», —
170 gacos: B 10 xmacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce —102 yaca (3 yaca B Henenio).
Baxxnocth y4eOHOTO Kypca T€OMETPHUH Ha YPOBHE CPETHETo OOIIero oOpa3oBaHus OOYCIIOBICHA
MPAKTUYECKOH 3HAYUMOCTHIO METANpPEJAMETHBIX W TPEAMETHBIX Pe3ylIbTaTOB OOYyUEHHUS TEOMETPUHU B
HAmpaBJIEHUW  JUYHOCTHOTO  pa3BUTUA  oOywarommxcs,  (opmupoBaHus  (QYHKIHMOHAIBHON
MaTEeMaTHYeCKONH TPAaMOTHOCTH, M3y4€HUS APYrux y4eOHbIX OUCHUIUIMH. PaszButue y oOyuaromuxcs
MPAaBWIbHBIX TMPEJCTABICHUNH O CYI[HOCTHU M MPOUCXOXKJCHUU TIEOMETPHUUECKUX aOCTpaKIIHiA,
COOTHOLICHUHU PEAIBHOIO0 U HJCAIBHOIO, XapaKTepe OTPaKEHUS MATEMaTU4YECKOM HAyKOH SIBICHUMN U
MPOIECCOB pEalbHOTO MHUpPA, MECTE€ TEeOMETPHH B CHCTEME HAayK M pOJM MaTeMaTHYEeCKOTO
MOJICJIMPOBAaHUsI B HAayyHOM IIO3HAHMM W B TPAKTUKE CHOCOOCTBYeT (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHUSI OOYy4alOIIMXCs, a TakKe KayecTB MBIIUICHNs, HEOOXOAMMBIX Ui ajanTalud B
COBpeMEHHOM ofmiecTBe. ['eomerpus siBisieTcss OJHUM M3 0a30BBIX IMPEIMETOB Ha YPOBHE CPEIIHETO
obuiero oOpa3oBaHMs, TaK Kak OOECIeYMBAaeT BO3MOXHOCTb M3Y4YEHHS] KaK JUCIUIUIMH €CTECTBEHHO-
Hay4YHOI HanpaBJIEHHOCTH, TaK U TyMaHUTapHOU. Jlornueckoe MblluieHne, GopMUpyeMoe pu U3ydeHUH
00yYaroImuMUCs MOHATUHHBIX OCHOB N€OMETPUU M MOCTPOEHHM LEMOYKH JIOTHUECKUX YTBEPXKACHUHN B
XOJIe PEIICHUS T€OMETPHUECKUX 33]ad, YMEHHE BBIIBUTATh M OMPOBEPraTh TUIIOTE3bI HEMOCPEICTBEHHO
WCTIOJNB3YIOTCS TIPU PEIICHWH 3a7ad €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH M3 Kypca (DHU3HKH.
YMeHne OpHEeHTUPOBAThCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX JIEATEIILHOCTH
yenoBeka. OpueHTalusi YeloBeKa BO BpPEMEHHM U TPOCTPAHCTBE — HEOOXOIUMOE YCIOBHE €ro
COITMAILHOTO OBITHSA, (opMa OTpa)XeHHs OKPYXKAIOIIEro MHpPA, YCIOBHE YCIENIHOTO MO3HAHUS H
aKTHBHOTO TpeoOpa3oBaHus JACUCTBUTENHHOCTH. OlepupoBaHWE MPOCTPAHCTBEHHBIMH OOpa3amu
00beIUHSET pa3Hble BUAbI YIEOHON U TPYIOBOM AEATENbHOCTH, SBISETCA OJHUM M3 MPO(ECCHOHANBHO
BaXHBIX KayecTB, MOJTOMY aKTyallbHa 3a7aya (OPMHUPOBaHUS y OOYUAIOMIMXCS MPOCTPAHCTBEHHOTO
MBIIIIEHHUS] KaK Pa3HOBUAHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B MOJTOTOBKE K
MPAKTUYECKON JEeSTeIbHOCTH 110 MHOTUM HampasiieHusM. Llenb ocBoeHus: mporpaMmbl y4eOHOTo Kypca

«eoMerpusi» Ha 0a30BOM ypoBHE 0OydeHHsS — 00Ime00pa3oBaTeNbHOE W OOIICKYIBTYPHOE Pa3BUTHE



oOyuaroluxcsi yepe3 obecrieyeHrue BO3MOKHOCTH MPHUOOPETEHUS U HCIOJIb30BAHUS CHCTEMATHYECKHX
reOMCTPHUICCKUX 3HaHUHA | I[CﬁCTBHﬁ, CHCLII/I(i)I/I‘-IHBIX TCOMCTpHUH, BO3MOXHOCTH YCIICHIHOI'O
IMPOAOJIKCHU A 06p330BaHI/I$I o CHCHUAJIBbHOCTAM, HE CBA3aHHLBIM C MPUKIAJHBIM HCIIOJB30BAHHUEM
reoMerpuu. [IpuopureTHpiMu 3a1ad4amMu OCBOCHUS yueOHOro Kypca «I'eomerpumn» Ha 0a30BOM YpOBHE B
10-11 xnaccax sBastOTCS: (hOpMHUPOBAHKE MPEACTABICHUS O TEOMETPUU KaK 4YaCTU MUPOBOM KYJIBTYpPhI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHPOM; (DOpMHpPOBAHHUE TIPECTABICHHUS O MHOTOTPAaHHHUKAX
" TCJIaX BpalllCHHUA KaK O BaXXHEUINNX MaTEeMaTHYECKUX MOZCIIAX, MO3BOJIAIOIUX OMMUCHIBATL U U3YYaTh
pa3Hble SBJICHUS OKPY’KaIoLIero Mupa; GopMUpPOBaHHE YMEHHSI paclio3HABaTh HA YepTekKax, MOJIEISIX U B
peaibHOM MHpE MHOTOTPAaHHUKM M Tella BpalleHMs; OBJIAJEHUE METOJaMU pelIeHHUs 3aJad Ha
MOCTPOCHHUSI Ha W300paKEHHMSIX NPOCTPAHCTBEHHBIX (HUTYp; (OPMHpPOBAHHWE YMEHHS ONEPUPOBATH
OCHOBHBIMH IIOHATHAMHW O MHOI'OIpaHHHUKAX MW TCJIaX BpallCHUA W HNX OCHOBHLBIMU CBOfICTBaMH;
OBIIQJICHHE AQITOPUTMAMH pELICHUS OCHOBHBIX THUIIOB 3aJa4, (OPMUPOBAHUE YMEHHSI MPOBOJIUTH
HECJIOXKHBIE JIOKA3aTeNbHBIE PACCYXKICHUS B XOJE pPEIICHUS CTEPEOMETPUYECKUX 3a/lady M 3a1ad C
MPAKTUYECKUM  COJIEpP’)KaHUEM; pa3BUTHE MHTEJUIEKTYAIbHBIX M  TBOPYECKUX  CIOCOOHOCTEM
o0yJaromuxcsi, MMO3HABATEIILHOW AKTHBHOCTH, UCCIEAOBATEIBCKAX YMEHUW, KPUTHYHOCTH MBIIUICHUS;
dbopMupoBanre (HYHKIIMOHATLHOW TPaMOTHOCTH, PEIICBAHTHOW TCOMETPHHM: YMCHHE pPACIIO3HABATh
MPOSIBIICHUSI TEOMETPHUECKUX TMOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaNbHBIX KU3HEHHBIX
CUTyallusiX Y TpU U3YUYEHUU JPYrUX YyUeOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (HOPMYIUPOBATh MX Ha S3BIKE TE€OMETPUU W CO3JaBaTh T'€OMETPUUYECKHE MOJIENH,
IMPHUMCHATH OCBOEHHBII FCOMeTpI/ILICCKI/Iﬁ amnrmapar i pelICHUA MPAKTUKOOPUCHTHPOBAHHBIX 3a1ad,
WHTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHbIE Pe3yabTaThl. OTINYUTENFHOM 0COOCHHOCTBIO MPOTPaAMMBbI
10 TEOMETPUH SIBIISIETCS BKIIOYEHHUE B KypC CTEPEOMETPUU B HAyaje €ro M3y4yeHus 3ajJad, peliaeMblX Ha
YpOBHE MHTYUTHUBHOTO MO3HAHUS, U ONPENEIEHHBIM 00pa3oM OpraHuM3oBaHHas paboTa HajJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOIO M IMPOCTPAHCTBEHHOTO MBIIIJIEHUS, CTUMYIUPYET MpPOTEKaHHe
WHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K JalbHEUIIEMYy H3ydeHHIO npeameTta. [Ipeanourenue otaaércs
HaTJISTHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHsI, TO €CTh TEOPETHUECKHE 3HAHUSI UMEIOT B CBOCH OCHOBE
YYBCTBCHHOCTDH HpeHMeTHOHpaKTquCKOﬁ JCATCIIbHOCTH. PasButne IMPOCTPAHCTBCHHBIX Hpe)ICTaBHeHHfI
y oOydaromuxcsi B Kypce CTEpEOMETPUM MPOBOAMTCA 3a CYET pelleHHs 3aJad Ha CO3JaHHe
MIPOCTPAHCTBEHHBIX O0Pa30B W 3ajJay Ha ONEPUPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3gaHue
oOpa3za MPOBOJUTCS C OMIOPOM HA HATJISIAHOCTH, & OMEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBICYCHHUS OT
HarJIsiTHOCTH, MBICIIEGHHOTO W3MEHEHHUs €ro MUCXOAHOro coiepxaHus. OCHOBHBIMU COJAEpKATEIbHBIMU
nuHUAMH yaeOHoro kypca «l'eomerpusi» B 10—11 kmaccax sBisitoTes: «MHororpanHukny, «lIpsMbie u

IUIOCKOCTH B IpocTpaHCTBe», «Tena BpamieHus», «BekTopbl M KOOpAMHATBI B IPOCTPAHCTBEY.



dopMHUpoOBaHUE JOTHYECKUX YMEHUHN paclpeenseTcss He TOJIbKO M0 COAepKaTelbHbIM JIMHUSAM, HO U 110
rogam oOydeHHs Ha YpoBHE cpemaHero obmero oOpasoBanus. Copepxkanue 00pa3oBaHHS,
COOTBETCTBYIOIIEE MPEAMETHBIM pPE3yJIbTaTaM OCBOCHHUS MPOTPAaMMBI IO T€OMETPHH, paclpeacIéHHBIM
no rojaM oOydYeHHUs, CTPYKTYPHUpPOBAaHO TakuM 00pa3oM, 4YTOOBI OBJaJIeHHE TIE€OMETPHUYECKHUMHU
MOHATUSIMH M HaBBIKAMU OCYLIECTBIISIIOCH IOCJIEIOBAaTeIbHO M TOCTYNATeIbHO, C COOIIOJCHHEM
MPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIUCH B OOIIYID CHCTEMY T€OMETPUUYECKUX
MIPEJICTABICHUA OOYYarOIIMXCs, pacupsisi u yriyomnsist e€, o0pa3ys MPOYHbIE MHOXXCCTBCHHBIC CBSI3H.
OO61iee 9MCIIO YacoB, pEKOMEHIOBAHHBIX I U3y4YeHHsS yueOHoro kypca «I'eomerpus» — 102 gaca: B 10
Kiacce — 68 yacoB (2 daca B Henenio), B 11 kitacce — 34 yaca (1 yac B Hezieno).

Y4eOHb1ii Kypc «BeposSTHOCTh M CTAaTHCTHUKa» 0a30BOTO YPOBHS SIBIISICTCS IPOJOJDKEHUEM U
pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOro YypOBHS OCHOBHOro oO0Imero oOpa3oBaHMS.
Y4eOHblii Kypc mnpeaHasHaueH Ajisg (HOpMHUPOBAHHS Yy OOYYAIOUIMXCS CTATUCTHUECKOH KYIbTYphl M
MMOHUMAaHUS POJIU TEOPUU BEPOSATHOCTEW KaK MaTeMaTHYeCKOro MHCTPYMEHTA Ui U3YYEHHUS CIIy4aiHbIX
COOBITUH, BeNMWYMH U mpoueccoB. I[lpu m3ydenun ydeOHOro Kypca 00OramarTcs MpeACcTaBlICHUS
00yJaromuXcsi 0 METO/JaX HMCCICIOBAaHUS M3MEHYMBOIO MHUpPA, PA3BUBACTCS MOHUMAHUE 3HAYMMOCTH H
OOIIHOCTH MAaTeMaTHYCCKUX METOJIOB MO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO €CTECTBEHHO-
HayyHOro MupoBo33peHus. CoaepkaHue ydyeOHOro Kypca HaMpaBlIeHO Ha 3aKperuieHue 3HaHWM,
MOJIYYEHHBIX MPH HU3YUYEHHU Kypca Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, MU HAa pPa3BUTHUE
MIPEJICTABJICHUIA O CITyJalHBIX BEIMYMHAX W B3aUMOCBSI3SX MEXJTy HUMHU Ha BaXKHBIX MPUMEPAX, CIOKETHI
KOTOPBIX TTOYEPITHYTHI U3 OKPYKAIOIIEro MUpa. B pesynbrare y o0yJarommxcs JOHKHO ChOPMUPOBATHCS
MpeJicTaBIeHUe 0 Hanboiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATHUECKUX MOJETSAX, UCTIOIb3YEMBIX IS
OMMCAaHUsl AHTPOIOMETPUYECKUX M JAeMOTrpadUyecKuX BEIUYUH, TOTPEUTHOCTEH B PazIUYHOTO poja
U3MEpPEHUSIX, JUIUTEIHHOCTH 0€30TKa3HOW PabOTHl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHK MaCCOBBIX
SIBJICHUH M TIPOIIECCOB B 00MIECTBE. B COOTBETCTBUM C YKa3aHHBIMH IEJISIMH B CTPYKTYPE YIeOHOTO Kypca
«BeposTHOCT, M CTAaTUCTHKa» Ui YPOBHS CpeaHero obmiero oOpa3oBaHusi Ha 0a30BOM YpOBHE
BBIJICTICHBI CIIEAYIONME OCHOBHBIE cofepxkaTelbHble JUHUU: «ClydallHble COOBITUS U BEPOSITHOCTH»,
«Ciry4aifHbIe BEJIMYMHBI ¥ 3aKOH OOJIBIINX YHCeT». BaxkHyI0 4acTh y4eOHOTO Kypca 3aHUMaeT N3YUCHHE
T€OMETPHUYECKOTO U OMHOMHUAIBHOTO paclpeiesieHUH U 3HAKOMCTBO C WX HETPEPHIBHBIMHU aHAJIOTAaMU —
MOKa3aTeIbHBIM W HOPMalbHBIM pacmupeneneHusMu. Copepxanue IuHUU «CiydailHble COOBITUS H
BEPOATHOCTH» CIIYKHT OCHOBOW i (DOPMHPOBAHUS TPEICTABICHUN O paCHpeNeICHUH BEPOSATHOCTEH
MEXIy 3HAUEHUSIMU CIy4YalHBIX BEJIMYMH, a TaKXkKe 3Ta JIMHUA HeoOXoAuma Kak 0asza Uid U3ydeHUus
3aKoHa OOJBIIMX Yucen — (yHAAMEHTAIBHOTO 3aKOHA, JCHCTBYIONIETO B MPHUPOJE W OOIIECTBE W

UMEIOIIETO MaTeMarhueckyro ¢opmanu3anuio. CaMm 3aKoH OOJNBIIMX YWCENT TMpEAsiaracTcs B



03HAaKOMHTEIIbHON (OpME C MUHHUMAJIBHBIM HCIOJB30BaHUEM MaTeMaTHYECKOTO (opManui3ma. TeMsl,
CBSI3aHHBIC C HEMPEPHIBHBIMH CIIYYalHBIMH BEJIMYMHAMH, AKIICHTUPYIOT BHUMaHUE OOYYAIOIIMXCS Ha
ONMHMCAHUU W U3YYCHUU CIyYaWHBIX SIBJICHUW C TIOMOIIbIO HEMPEPHIBHBIX (YHKIMI. OCHOBHOE BHUMAHHE
yACNAETCS  TOKAa3aTeIbHOMY  HHOPMAJbHOMY  paclpeAesieHHsM, TpH OSTOM  IIPEarojaraercs
03HAaKOMHTEIIbHOE M3y4YeHHEe MaTepuaia 0e3 I0Ka3aTelIbCTB IpUMeHsseMbIX dakToB. O0IIee YnuciIo 4acos,
PEKOMEHIOBAaHHBIX JJISI M3Y4eHHUs yueOHOro Kypca «BeposTHOCTh M craTHCTUKa» — 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 gac B Henernto).

OO011ee YuciIo 4acoB, PEKOMEHIOBAaHHBIX I M3y4eHus: maTtemaTuku — 340 gacoB: B 10 kmacce —

170 gacoB (5 gyacoB B Heneno), B 11 kimacce — 170 gacoB (5 yacoB B HEEIIO).



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 11O MATEMATHKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUASA

W3ydeHrne MaTeMaTUK Ha YPOBHE OCHOBHOTO OOIIEro 00Opa30BaHMs HANPABICHO HA JOCTUKCHHE
OOyYaroIMMHUCSA JUYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX O00pa30BaTEIIbHBIX PE3yJIbTaTOB
OCBOCHHS y4E€OHOTO MpeIMeTa.

JIMUHOCTHBIE PE3YJIbTATBI

B pesynbrare n3ydeHus MaTeMaTHKU Ha YPOBHE CPEHETO O0IIeT0 00pa3oBaHus y 00yJaromerocs
OynyT chopMUPOBaAHBI CICTYIOIINE INYHOCTHBIC PE3YIIbTATHI:

1) rpaskaaHcKoOro BoCHUTaHusA: CHOPMHUPOBAHHOCTD I'PasKJAHCKOM IMO3UIIUH 00YUYaIOIIEerocs Kak
AKTUBHOTO M OTBETCTBEHHOI'O0 YJIEHAa POCCHICKOro OOIecTBa, MPEACTABICHHE O MaTeMaTHYECKUX
OCHOBaxX ()YHKIIMOHHPOBAHHS PA3JIMYHBIX CTPYKTYp, SBICHUH, TPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMpPOCHI W JPYroe), yMEHHE B3aUMOJCWCTBOBATH C COLMAIBHBIMU WHCTUTYTAaMU B
COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) MaTPUOTUYECKOT 0 BOCIHMTAHMSI:COOPMUPOBAHHOCTH poccuiickoi rpak 1aHCKOM
WJICHTUYHOCTH, YB@XEHHUS K MPOUUIOMY M HACTOSIIEMY POCCHUMCKOM MaTEMAaTHKH, LEHHOCTHOE
OTHOIIEHUE K JOCTHMKECHHSM POCCUMCKHX MATEMAaTUKOB M POCCUHCKOM MaTeMaTHYECKOW IIIKOJIbI,
UCIOJIb30BaHUE ITUX JOCTHKEHUN B APYTUX HAyKaX, TEXHOJOTHIX, Chepax IKOHOMUKH;

3) AYyXOBHO-HPABCTBEHHOI0 BOCHHUTAHHMSI: OCO3HAHWE JYXOBHBIX IIEHHOCTEH POCCHHCKOTO
Haposa, CPOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, OTUYECKOTO TIIOBEJICHUS, CBS3aHHOTO C
MPAKTUYECKUM TPUMEHEHUEM JIOCTHKEHUN HAyKH M JIESITEIbHOCTHIO YYEHOr0, OCO3HAHUE JIMYHOIO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OYIYILEro;

4) 3CTeTHYeCKOro BOCIHHUTAHMS: JCTECTUYECKOEC OTHOIICHHE K MHpPY, BKIIOYas OSCTETHUKY
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajau, PEHIeHUH, pacCyKIEHHI, BOCHIPUUMYUBOCTD K
MaTeMaTUYECKUM ACTIEKTaM Pa3JINYHbIX BUJIOB HCKYCCTBA;

5) ¢puznveckoro BOCIIMTAHUSI:CPOPMUPOBAHHOCTh YMECHHUS MIPUMCHSATh MaTEMATUICCKUE 3HAHUS
B MHTEpecax 3/I0pOBOTO U Oe30macHOro o0pas3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe THMTaHWE, COATAHCHPOBAHHBIM PEXUM 3aHATUH W OTIbIXa, pEryisipHas Qu3ndeckas
aKTUBHOCTH), (U3UYECKOE COBEPIICHCTBOBAHWE TPU  3aHIATHAX  CHOPTUBHO-O3J0POBUTEIBHON
JIeSITEILHOCTBIO;

6) TPyZA0BOro BOCIUTAHHUS: TOTOBHOCTh K TPY/Y, OCO3HAHHE IICHHOCTH TPYAOJIIOOUS, HHTEPEC K
pasnmuuHbiM  chepaM  MpodEeCcCHOHATBHOM  JEATEIBbHOCTH, CBA3aHHBIM C MAaTeMAaTHKOW U e€
MIPUJIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymield MpodecCuu W peaan30BHIBATH

COOCTBEHHBIE >KM3HEHHBIC I1J1aHbl, TOTOBHOCTb H CIIOCOOHOCTh K MaTCMaTUYCCKOMY 06pa3013aH1/Ho u



caMo00pa30BaHUIO Ha MPOTSXKEHUU BCEH KU3HU, TOTOBHOCTh K AKTHMBHOMY YYacTHIO B pEIICHUU
MPAaKTUYECKHX 3a/1a4 MAaTeMaTHYEeCKOI HAalPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCHUTAHUS:CHOPMUPOBAHHOCTD IKOJIOTUYECKOW KYJIbTYpBI, TOHUMAHUE
BIIUSIHUSL COIMAIIBHOOKOHOMUYECKUX IPOIECCOB HA COCTOSHUE MPUPOJHOW M COLMAIBHOM CpPEe.bl,
OCO3HaHHE TJI00ATBPHOTO XapakTepa »JKOJIOTMYECKUX MpoljeM, OpHeHTalus Ha [pPUMEHEHHE
MaTeMaTHYECKUX 3HAHUH JUIS PeIICHHs 3a1a4 B 00JIACTH OKPY/KAIOILIEH Cpelibl, TNIAHUPOBAHHUE MTOCTYIIKOB
Y OLEHKH MX BO3MOXKHBIX TOCJIEICTBUIN JJIs1 OKPYXKAIOIIEH Cpeibl;

8) mEeHHOCTH HAYYHOr0 TO3HAHMS:CHOPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKH U OOILIECTBEHHOW MPAKTUKW, MOHUMAaHHWE MaTeMaTHYeCKON
HayKd Kak cepbl 4eIOBEYECKOW AEATENbHOCTH, JTAaloB €€ pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHUS
[IUBUJIN3AIUH, OBJIAJICHHUEC SI3bIKOM MAaTEMAaTUKH H MATEMAaTHYCCKOW KYJIbTYpOH Kak CPECTBOM ITO3HAHUS
MHUpPa, TOTOBHOCTh OCYILECTBIISITh IPOSKTHYIO M UCCIIEIOBATENLCKYIO ACSITEbHOCTh HHANBUAYAIBHO U B
rpymre.

METANPEAMETHBIE PE3YJIBTATHI

B pe3ynbTaTte ocBOEGHUS MpOrpamMMbl IO MaTEMAaTHKE Ha YPOBHE OCHOBHOTO 00IIero oopa3oBaHuUs
y oOy4aromierocsi OyayT CcQOpPMHUpPOBAaHBI ~METANpPEIMETHbIE PE3yJbTaThl, XapaKTePU3YIOIIHUECS
OBJIaJICHHEM YHUBEPCAIbHBIMH MMO3HABATEIbHBIMU JACHCTBUSIMH, YHHBEPCATLHBIMH KOMMYHUKATHBHBIMU
JNEUCTBUSMH U YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMHU.

IMo3naBaTebHbIe YyHHBepPCAIbHbIE yueOHbIE AeiicTBUSA

Ba3oBble 1oruveckue aeicTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEeMAaTUYECKUX OOBEKTOB, MOHSTHIA,
OTHOIICHUN MEeXIYy MOHATUSIMH, POPMYITHPOBATH ONpPEAETCHUS OHIATUN, YCTAaHABINBATh CYIIECTBEHHBIN
MPHU3HAK KJIacCH(PHUKALNU, OCHOBAHUS [T 0000IIEHNS M CPAaBHEHUSI, KPUTEPUH TPOBOJAMMOTO aHAIIN3A;

BOCIIPUHUMAThL, (OPMYJIUPOBATH H  MPEOOPa3OBBIBATH  CYKICHHUS: yTBEPIAUTEIBHBIC H
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE,

BBISIBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHs B (aKkTax, JaHHbBIX,
HAOJIOJICHUSAX W YTBEPXKACHHSX, IMpeiaraTb KPUTEPUU JUISI BBISBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUI;

JeNnaTh BBIBOJBI C HCIOIB30BAaHWEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MIPOBOANTH CaMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMaTHUECKUX YTBEp)KIEHUHM (MpsiMble M OT
MIPOTUBHOTO0), BBICTPaMBaTh AapryMEHTAllMIO, MPUBOAMUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBHIBATH

COOCTBEHHBIE CYKACHUA U BbIBOJbI,



BBIOMPATh CMOCOO pelieHuss y4eOHOM 3amadu (CpaBHMBATh HECKOJBKO BAapHUAHTOB pEIICHHS,
BbIOMpPATh HanboJIee MOIXOASIINHI ¢ Y4ETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPHEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

UCIIOJIb30BAaTh BONPOCHI KaK HCCIEIOBAaTENIbCKUM HHCTPYMEHT IMO3HaHUsS, (OpMyIupoBaTh
BOIPOCHL, (PUKCUPYIOIINE NMPOTUBOPEUNE, MpodiieMy, YCTaHABIUBATh UCKOMOE U JaHHOE, (OpMUPOBATH
TUIOTE3Y, apryMEHTUPOBATh CBOIO ITO3ULIMIO, MHEHUE;

IIPOBOAMTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEI0BAHUE 10 YCTAHOBIIEHUIO
O0COOCHHOCTE MaTeMaTHYeCKOro OOBEKTa, SIBICHUS, IMPOIecca, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOLIECCAMU;

CaMOCTOSITENIbHO ()OPMYIHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yjibTaTaM IPOBEAEHHOTO
HAOJIOACHNUS, WCCICOBAHMSA, OLICHUBATh JIOCTOBEPHOCTh TIOJTYYEHHBIX pE3YJIbTaTOB, BBIBOJAOB U
0000I11IeHHI;

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE TMpOIEcca, a TaKkKe BBIIBUTaTh MPEAMNOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanmeii:

BBISIBIIAATh JIeDUIUTH WH(POpPMALMK, TAHHBIX, HEOOXOAMMBIX JJs OTBETa Ha BOMPOC W IS
pellIeHns 3a/1a4H;

BBIOMPATh UH(OPMAIMIO U3 UCTOYHUKOB PAa3IUYHBIX THUIOB, aHAIU3UPOBATh, CUCTEMAaTH3UPOBATh
Y UHTEPIPETUPOBATh NH()OPMALINIO PA3IUYHbBIX BUJOB U (POPM NpeacTaBICHUS;

CTPYKTYpUpPOBaTh HH(GOpPMAIMIO, MPEICTaBIATh €€ B Ppa3lnyHbIX (opMax, WIUIIOCTPUPOBATH
rpapuyuecKy;

OLIEHUBAaTh HaJI&KHOCTh MH(OPMAIMM 1O CAMOCTOATENBHO C(HOPMYIUPOBAHHBIM KPUTEPUSM,
c(OpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXKAECHUS B COOTBETCTBHM C YCIOBHUSAMHU M LIEISIMU OOIICHUS,
SCHO, TOYHO, 'PaMOTHO BBbIpaXkaTb CBOIO TOYKY 3PEHMsI B YCTHBIX M IIMCBbMEHHBIX TEKCTaX, AaBaTb
MOSICHEHHMSI 110 XO/1y pElIeHHMs 33/1a4i, KOMMEHTHPOBATh MOJIyY€HHBIH pe3ybTaT;

B X0J1e 00CYXJIeHUS 3a/1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYKIaeMON TeMbI, MPoOIeMbl, perraeMoit
3a/lauM, BBICKA3bIBaTh WJCH, HAICICHHBIE HAa IIOMCK PEIIEHUS, COINOCTABIATH CBOM CYXICHHS C
CYXKJEHUSMH JpPYTUX YYaCTHHKOB JHajora, OOHapy)XMBaTh pa3IU4Me€ M CXOJCTBO NO3MLHUH, B

KOPPEKTHOH Gopme (HOopMyTHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHUS;



MPEJCTaBIsATh PpEe3yNbTaThl pEIIeHUs 3aJadyd, OKCIEPUMEHTa, UCCIEIOBAaHUs, IPOEKTa,
CaMOCTOSITENTLHO BBIOMpPATh (opMaT BBICTYIUICHHS C YY4E€TOM 3ajad MPE3CHTAlMM W OCOOEHHOCTEH
ayJIuTOPHH.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranu3anus:

COCTaBJIATH TUIAH, AJITOPUTM PEIICHHS 3a/1a4H, BBIOUPATH CIIOCOO PEHICHHS ¢ YUETOM HUMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOI MHPOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMH I103HABATEIHHOUW pe(IIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBHUA U
MBICJIUTEIIBHBIX TPOIIECCOB, WX PE3YJIbTATOB, BJIAJACTh CIOCO0AMHM CaMOMNPOBEPKH, CAMOKOHTPOJIS
mpolecca v pe3ysibTaTa pelieHusi MaTeMaTH4eCKON 3a1auH;

MPEeIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH MPU PEIICHUH 33]a4l, BHOCUTh KOPPEKTHUBBI
B JIeATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSM, OOBSICHATH MPUUYUHBI JOCTHXKCHHS WIIH
HEJOCTUKECHHSI PE3yNIbTATOB JIEATEIHbHOCTH, HAXOIUTH OLINOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITeIbHOCTD:

MOHUMAaTh ¥ WCIOJbH30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBUAYyaJIbHOW pabOTHI MpHU
pelnieHnu y4eOHBIX 3a/ad, MPUHUMATh I€Jh COBMECTHOM NEATENbHOCTH, TUIAHHPOBATH OPTaHU3AIUIO
COBMECTHOI paboThl, pacmpenensarTh BUAbl padOT, JOTOBapUBATHCS, OOCYXKIATh MPOLECC U PEe3yNbTar
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBHIX (hopmax paboThl (0OCykaeHHs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMbI»
Y WHBIE), BBIOJHATH CBOIO YacTh PAaOOThI MU KOOPAMHHPOBATH CBOM JIEUCTBHS C JPYTMMH YJICHAMHU
KOMaH/Ibl, OIICHUBATh KaueCTBO CBOETO BKJaJia B OOIIMI MPOIYKT MO KPUTEPHSIM, cHOPMYITHPOBAHHBIM
Y4aCTHUKaMHU B3aUMO/ICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHI

[IpeameTHBIE pE3yNbTATHI OCBOSHHUS MPOTPAMMBI TI0O MaTeMaTHKe Ha 0a30BOM ypOBHE Ha YPOBHE
cpenHero o6miero oOpa3oBaHUs MPEICTABICHBI MO ToJaM OOYYEeHHs] B paMKax OTAEIbHBIX y4eOHBIX

KYpPCOB B COOTBCTCTBYIOIIUX pa3ZCiiaX MPpOTrpaMMBbI IO MAaTCMATUKC.



COJAEP)KAHUE YYEBHOI'O KYPCA AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIN3A 10 KVIIACC

Yuciia 1 BbIYUCICHUA

Panmonanbhple  umcna. OOBIKHOBEHHbIE M JIECSATUYHBIE JApOOHM, TPOLIEHTHI, OECKOHEUHbIE
nepuojudeckue Ipodu. Apudmerndeckue omnepanud C palUOHAIbHBIMU YHUCIIAMH, IpeoOpa3oBaHUs
YHUCIOBBIX BbIpakeHui. [IpuMeneHue apobel M TPOIEHTOB JUISl pEIIEHUs NPUKIATHBIX 33134 U3
Pa3IMYHBIX OTPACiEll 3HAHUW U PEaJbHOW KU3HU.

JlelicTBUTENbHBIE UnCIia. PallnoHanbHble U HppallMOHATIbHBIE YUCIA. ApU(PMETHYECKHUE ONIEPALIUU C
JNeUCTBUTENbHBIMU YHcaaMu. [IpuGnmkEHHBIE BHIUMCIIEHUS, IPAaBUJIa OKPYIJIEHUS, IPUKHIKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUMN.

Crenenp ¢ 1mensiM mokasaresnieM. CranpaptHas Qopma 3amucu  JIEHCTBUTENBHOTO YHCIA.
Hcnonb3oBanue noaxoasieit Gopmbl 3alIMCH JEHCTBUTEIBHBIX YMCEN I PEICHHs] TPAKTUYECKUX 3a7a4
U IIPEJCTABJICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaslbHOW cTereHu. JIeHCTBUS ¢ apuPMETHYECKUMH KOPHIMH
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC U TaHT'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCUHYC, ApKTaHI'€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUSL.

[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCTBAa. MeTo ] UHTEPBAJIOB.

Pemienue nemnbx U 1poOHO-pAIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHH.

IIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1a4 U 3a7a4 U3 Pa3JIMuHbIX
obJiacTeil HayKH U pealbHOM KHU3HH.

DyHKUUH U rpaguKu

OyHKkuMs, crocoOs! 3aganus pyHkuuu. I'paduk pynkuuu. Bzaumuo o6patHbie pyHKINU.

OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHu ¢yHkuuu. Hymu @ynkmun. Ilpomexytku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.

CrenenHast pyHKIMS C HATYPAJIBHBIM U TI€JIBIM TIOKa3zaTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U
rpaduk KopHs N-0if cTeneHu.

Tpuronomerpuueckass OKpPYXHOCTb, OIpeJeIeHHEe TPUTOHOMETPUUYECKUX (YHKIMHA YHCIOBOTO

apryMeHTa.
Hauyana MaTeMaTHYeCKOIo aHAJIn3a
IlocnegoBarenpHOCTH, CIIOCOOBI 3aJaHHs MOCJIEJOBATEILHOCTEH. MOHOTOHHEIE
IMOCIIEJOBATEIIbHOCTH.

Apudmernueckass M reoMmeTpudeckas Nporpeccuu. beckoHedHO yOBIBarolias reoMeTpuyeckas
nporpeccusi. Cymma OeckoHeYHO yObIBarouieil reomerpuyeckoid mnporpeccuu. Dopmysa CII0XKHBIX
poLeHToB. Mcronb30BaHNe MPOrpeccuu AJIs peIeHHs pealbHbIX 3a/1a4 MPUKIIAIHOTO XapakTepa.

MHoxkecTBa M JTOTHKA

MHoxecTBO, omnepauuu Haja MHOXecTBamu. Jluarpammel Olinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammnapaTa JAjs ONHUCaHMs PEalbHbIX MPOLECCOB U SIBICHUH, MPH PELICHUU
3aJa4d U3 APYrux y4eOHbIX IPEIMETOB.



Onpenenenue, TeopeMa, CIeICTBUE, T0Ka3aTeIbCTBO.
11 KJIACC

Yucia ¥ BBIYHCICHUSA

HarypanbHsle u nensie yncina. [Ipu3Haku AeIMMOCTH LEbIX YHCEIL.

Crenenb ¢ pallMOHAIBHBIM MOKa3atesaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecATUUHbIE U HATYypaJIbHBIE JIOTAPHUPMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpeoOpa3oBanue BEIpAXKEHHUN, COACPIKAIINX JIOTAPU(MBIL.

[IpeoOpa3oBanue BBIpAKEHHIA, COACPIKALIMX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEIIEeM.

IIpyMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl JIMHEHHBIX YpaBHEHUH. PelieHue NmpuKiIagHbIX 33734 C MOMOILBIO CUCTEMbI JTMHEHHBIX
YpaBHEHUH.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHNe ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHMIO MAaTEMAaTHMYECKMX 3a/lad U 3a1ad U3
pa3aMyYHbIX 00JacTel HayKH U peaslbHOM JKU3HHU.

DOyHKUUH U rpaGuKu

Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpomexyTkn MOHOTOHHOCTH (DyHKIMH. MakCUMyMbl U
MUHUMYMBI GyHKIMU. Haubonbiee 1 HauMeHbIlee 3HaueHne (PyHKIIMU Ha TPOMEXYTKE.

Tpuronomerpuyeckue GyHKIHNH, UX CBONCTBA U IpapUKH.

[TokazarenbHas u norapudmuueckas GyHKIUHU, X CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GyHKIUN A7 pelieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (QYHKIMHA A7 UCCIEAOBaHMS MPOIECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATbHOU KU3HU.

Hayana maTteMaTH4ecKoro aHajmsa

HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB /IS peIlIeHUs] HEPABEHCTB.

ITpousBonnas ¢pynkuuu. ['eomerprueckuii 1 Gpu3NIeCKUi CMBICI TPOU3BOIHOM.

[IpousBonHble 3yeMeHTapHbIX (GyHKIUH. PopMynbl HaxOXKIEHHS IPOU3BOJHOM CYyMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIUH.

[IpumeHeHHe TPOU3BOAHOM K HCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHBIIETo 3HaYeHUs1 PYHKIIUU Ha OTpe3Ke.

[IpuMeHeHne MPOM3BOIHON Il HAXOKJIECHUS HAWIY4YlIEro peuleHusl B MPUKIAIHbIX 3a/1adax, Uil
oTIpesieNIEeHUs] CKOPOCTH IpoLiecca, 3a1aHHOT0 GOopMYJIOi UITH TrpapuKoOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTterpan, ero reoMerpuyeckuii W ¢u3uueckuil cMmbici. BeruncieHune uHTErpana mo ¢gopmyse
Hprorona—IJleitOnuna.



I'EOMETPHUA 10 KIIACC

IIpsaMbIe ¥ NJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, NpsMas, IIOCKOCTh, HpOCTpaHCTBO. [loHsTtne 00
AKCMOMAaTHUYECKOM MTOCTPOCHUHU CTEPEOMETPUH: aKCHOMbBI CTEPEOMETPUM U CIICACTBUS U3 HUX.

B3anmHOEe pacronokeHue TMpsMbIX B MPOCTPAHCTBE: IEPECEKAIOIIMECS, MapajuIeIbHbIE U
CKpeIIMBarOIIMecss npsmble. [lapamienbHOCTh NPSIMBIX U INIOCKOCTEM B MPOCTPAHCTBE: MapauleiIbHbIC
MpsAMbIE€ B IPOCTPAHCTBE; MAPAIIICITBHOCTD TPEX MPAMBIX; MapAILICTbHOCTh MPSMON U TJIOCKOCTH. YTJIBI C
COHAIIPABIICHHBIMU CTOPOHAMH; YTOJ MEXKIY MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEM:
MapajuiebHbIE IUIOCKOCTH; CBOMCTBA IMapaUIeNbHBIX IUIOCKOCTEW. [IpocTeiimme npocTpaHCTBEHHbBIE
GuUrypsl Ha IIOCKOCTHU: TETPadAp, KyO, mapauielenune; MOCTPOCHUE CEUCHU.

[lepneHuKyISIPHOCTh MPSMOM M IUIOCKOCTU: MEPHEHIUKYISIPHbIE MpsSMbIE B IPOCTPAHCTBE,
MpsIMBbIE TapajlieJIbHbIE U NEPIEHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK NEPIEHAUKYISIPHOCTH MPSAMON U
IJIOCKOCTH, T€OpPEMA O MPSAMOW NEPHEHIUKYISIPHOW IUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YOI MEXKIY
IPSAIMOM M IIOCKOCTBIO; JIBYI'PAHHBIM YIoOJI, JIMHEHHBIM yroyl IBYrpaHHoro yria. llepnenaukyisip u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PAaCCTOSIHUE OT MPSAMOM 10 IUIOCKOCTH, MPOEKIUs
burypsl Ha MIOCKOCTh. I[lepneHAMKYISIPHOCTh IUIOCKOCTEH: MpH3HAK MEPHEHAUKYISIPHOCTH ABYX
mockocteil. Teopema 0 TpEX MmeprneHuKyIspax.

MHOrorpaHHUKH

[ToHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE AJIEMEHTHl MHOIOTPAHHHMKA, BBIIYKJIBIE W HEBBITYKJIbIC
MHOI'OTPaHHUKHU; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrospHas npu3Ma; rpaHd U OCHOBAHUS IPU3MBIL;
mpsiMasi M HakJIOHHas TMpU3MbI; OOKOBas M TMOJHAs TMOBEPXHOCTh TMpu3Mbl. [lapamnenenunesn,
NPSAMOYTOJIbHBIN TMapajienenunen M ero cBoWcrtBa. [lupamupa: N-yronbHas nupamMujia, TpaHU H
OCHOBaHHME MUPAMHJIBI; OOKOBAs U TIOJIHASI TOBEPXHOCTh MUPAMHU/IBI; TPABUIIbHAS U yCEUEHHAS MUPaMU/IA.
DneMeHThI Ipu3Mbl U TupaMubl. [IpaBuibHbIe MHOTOTPAHHUKH: TOHSATHE IPABUIBHOTO MHOT OTPaHHUKA;
MpaBUjibHAs MpU3Ma W TpaBUJIbHAs NHPAMHUJIA; MPABHIIbHAS TPEYrojbHas MUPAMHAA W HPABUIbHBIN
terpadap; KkyO. IlpencraBineHue O NMpPaBWIBHBIX MHOTOTPAHHHKAX: OKTadJp, JOJACKAdIP U HKOCAdIP.
CeueHus PU3MBI U TUPAMUJIBI.

CummeTpHsi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO TOYKH, MPSAMOM, MIIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B NUpaMUax, Napauieaenunenax, NpaBUiIbHbBIX MHOTOTpaHHUKAX.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. [lmomans OokoBoi
MMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTHU MPSIMOU MPU3MBI, TUIONIAJAh OCHOBAHHWM, TeopeMa O OOKOBOM
MOBEPXHOCTH MpsiMOM Tpu3Mmbl. [lnomaap OOKOBOI TMOBEPXHOCTH U TMOBEPXHOCTH MPABUILHOM
MUpaMHIBI, TeopeMa O IUIomaau yceu€HHOM mnupamunbl. [lonstue o6 00bEMe. OOBEM TUPAMUIBI,
MPU3MBI.

[TogoOHubIe Tema B mpocTpaHcTBe. COOTHOMICHHSI MEXIY IUIOMAIIMUA MMOBEPXHOCTEH, 00BhEMaMu
MOJJOOHBIX TEIl.

11 KJIACC

Tena BpaleHus

[unmuuapudeckass  MOBEPXHOCTb,  OOpasylolMe — LHWIMHAPUYECKOH  MOBEPXHOCTH,  OCh
IUJTUHIPUYECKOW TOBEpXHOCTH. LlumuHap: ocHOBaHHMS W OOKOBas MOBEPXHOCTh, OOpasylomas M OCh;
101 Ib OOKOBOM M MOJTHON MTOBEPXHOCTH.



Konnueckas moBepXHOCTh, 00pa3yOIIe KOHUISCKON MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOM
noBepxHocTu. KoHyc: ocHOBaHME M BeplinMHa, oOpasyiomias M OCh; IUIONAJb OOKOBOW M IOJHOM
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yroIIne U BEICOTA; OCHOBAHUS M OOKOBAsi TOBEPXHOCTD.

Cdepa u map: ueHtp, paauyc, AMaMeTp; IIOUalb MOBEPXHOCTH cepbl. B3anMHoe pacronioxeHnue
cdepbl U MII0CKOCTH; KacaTelbHas MII0CKOCTh K chepe; mIomaiab cepsl.

N3o00paxkeHune Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka muiIuHApa 1 KOHycA.

KomOunanu Tten BpamieHWs U MHOTOTPAHHUKOB. MHOTOTpaHHHUK, ONHCAHHBIM OKOJO cgepsl;
cdepa, BlicaHHasi B MHOTOTPAHHUK, WK TEJIO0 BpallleHUs.

[Tonstue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. TeopemMa 00 00BEME MPSIMOYTOJIBLHOTO
napajiesienunesa u cieacTeus u3 He€. O0bEM nunuHapa, Konyca. O0BEM mapa u wiomaab chepsl.

[TonoGHbIe Tenma B mpocTpaHcTBe. COOTHOLICHUS MEXIY IUIOIIAISIMHU MOBEPXHOCTEH, 00bEMamMu
MOIOOHBIX TEIL.

Ceuenust nunuHApa (MapajielbHO U MEPHEHAUKYISIPHO OCH), CEYeHMsI KOHyca (mapajuielbHOe
OCHOBAHUIO U MPOXOSIILEE Yepe3 BEPILINHY), CEUCHHUS 11apa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocTu U B npocTpancTBe. CI0KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha uyucio. Pa3znoxeHnue BekTopa mo TPEM HEKOMILIaHApHBIM BekTopam. [IpaBuiio mapaienenunena.
Pewrenue 3amau, CBSI3aHHBIX C PUMEHEHHEM IIPABWII JEUCTBUI ¢ BekTopamu. IIpsmoyronbHas cuctema
KoopauHaT B npocTtpaHncTBe. Koopaunarsl Bekropa. [Ipocreiimue 3a1auu B KOopAuHaTaxX. YTol MEXIY
BekTopamu. CKaJsipHOE NMPOU3BEIEHUE BEKTOPOB. BbIuncieHne yrioB MeXy IpSIMbIMU U TJIOCKOCTSIMH.
KoopanHatHO-BEKTOPHBII METOJI ITPU PELLIEHUN T€OMETPUUYECKUX 3a]1a4.

BEPOATHOCTB U CTATUCTHUKA.
10 KJIACC

[IpencraBneHne JaHHBIX ¢ MOMOIIBIO Tabuui U auarpamm. CpeaHee apudmMeTHueckoe, MeanaHa,
HauOoJplllee ¥ HaMMEHbIee 3HAYEHUs, pa3Max, JIUCIEPCHs M CTAaHAAPTHOE OTKJIOHEHUE YHCIOBBIX
HaOOPOB.

CrnyyaitHble SKCIIEPUMEHTHI (OIBITHI) U CIy4ailHble COOBITHS. DJIeMEHTapHbIE COOBITUS (MCXObI).
BeposiTHOCTB citydaiiHOT0O cOObITUS. BIM30CTh YacTOTHI U BEPOATHOCTH cOObITHI. CilydaiiHble ONBITHI C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTApHBIMH  COOBITUSIMH.  BeposTHOCTH  COOBITUH B ONBITAX C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMHU.

Onepanuu HaJx COOBITHAMHU: TepecedeHue, OOBEAMHEHUE, MPOTUBOIOIOKHBIE COOBITHS.
Huarpammsl Diinepa. opmyna caoKeHUs BEPOATHOCTEN.

VYcnoBHas BEPOATHOCTb. YMHOMKEHHE BEPOATHOCTEH. JlepeBO CiIydaliHOrO JKCIIEpUMEHTA.
dopmyna nonHoi BeposTHOCTH. HezaBucumble cOOBITHS.

Komb6unaropnoe mnpaBuno ymHoxkeHus. IlepectaHoBku u ¢akropuan. Yucimo coderaHui.
Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa.

bunaphblii ciydaliHblii ONBIT (MCHIBITAaHUE), ycnex U Heynada. HezaBucumeble ucnbitanus. Cepus
HE3aBUCHUMBIX HCIBITAHUN J10 NepBOro ycnexa. Cepusi He3aBUCUMBIX UCIIBITAHUN bepHyIum.

Cnyuaiinass BenuuuHa. Pacnpenenenue BeposiTHocTel. Jmarpamma pacnpenenenud. [Ipumepsr
pacripenienieHui, B TOM 4HCie, TeOMETPUYECKOe M OMHOMHUAIIBHOE.



11 KJIACC

UucnoBble XapakTEPUCTUKH CIy4alHBIX BEIWYMH: MAaTEMAaTHYECKOE OXKUIAHUE, JUCHEPCUS U
CTaHZApTHOE OTKJIOHeHue. [IpuMepsl IpUMEHEHNsT MaTEMaTUYECKOr0 OKHUIaHMs, B TOM YMCIIE B 3a7a4ax
U3 TOBCEIHEBHOW KM3HM. MaTeMaTHUecKoe OXHUIaHWe OWHApHOW  CIIydailHOW  BEIMYUHBI.
MareMaTtnueckoe OXUIaHUE CYMMBI CIydalHBIX BEIWYMH. MaTeMaTuyeckoe O0XUAAHUE U JUCIEePCUs
reOMETPUUECKOro 1 OMHOMHUAIBHOTO paclpeieleHuH.

3akoH OOJBIIMX YHUCE W €ro pojib B Hayke, Npupoje U oOmectBe. BpiOopouHblii MeTox
HUCCIIEOBAaHUN.

[Tpumepsl HENPEPBIBHBIX ClIydalHBIX BeIUYMH. [IoHATHE O IUIOTHOCTH pacnpeneneHus. 3aJadu,

MPUBOAIINE K HOPMAIILHOMY pacrtipeziesieHuto. [loHsTie o HopMallbHOM pacipe/ieICHuU

HNPEIMETHBIE PE3YJIbTATbBI

OcBoenne yuebHOro Kypca «Anredpa u Hayajga MaTeMAaTUYECKOI'0 aHAJIM3a» HAa YPOBHE CPEIHErO
obmiero o0pa3oBaHUs JOJDKHO 00ECTIeUUBATh TOCTHKECHHE CIEAYIOUINX MPEAMETHBIX 00pa30BaTelbHBIX
pE3yIbTATOB:

10 KJIACC

Yuciia 1 BbIYHCJIEHUS

OnepupoBaTh MOHATUAMU: PallMOHAIBHOE U ACUCTBUTEIbHOE YMCII0, OOBIKHOBEHHAS U JIECTUYHAS
IpoOb, MPOLIEHTHI.

BrImonHATE apupMeTHIECKIe OTepaluy ¢ pallHOHATILHBIMU U JICHCTBUTEILHBIMU YUCIIAMH.

BeimonHATs npuOIMKEHHBIE BRIYUCICHHS, HCIIONB3Ys TPaBUIa OKPYTJICHUS, JAeTaTh MPUKUAKY U
OLIEHKY pe3yJIbTaTa BHIYMCICHUH.

OnepupoBaTh MOHATUAMHU: CTENEHb C LENbIM [IOKa3aTesleM; CTaHjaapTHas ¢opma 3amucu
JEWCTBUTENIFHOTO YHUCIIAa, KOPEHb HATYPaIbHOHN CTENEHH; MCIOIb30BaTh MOIXOISIIYI0 (OpPMY 3aIlucH
JEWCTBUTENBHBIX YMCEN U PEIICHNS MPAKTUIECKUX 3a/1a4 U TIPE/ICTABICHUS TaHHBIX.

OnepupoBaTh NOHATHSIMU: CUHYC, KOCUHYC M TAaHT€HC MPOU3BOJIBHOIO YIJIa; HCIIOJIB30BaTh 3aKCh
MIPOU3BOJILHOTO YyIJIa yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIUH.

YpaBHeHHsI M HEPABEHCTBA

OnepupoBaTh TOHATHUSIMH: TOXKIECCTBO, YypaBHEHHE, HEPABEHCTBO, IIeJI0€, pPAalMOHAIBHOE,
UppaloHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YpaBHEHUE,

BeinonHATe npeobpa3zoBaHus TPUTOHOMETPHUECKUX BBIPAKECHHHM M peIIaTh TPUTOHOMETPUUYECKHE
ypaBHEHHS.

BeImonHATE mpeoOpazoBaHus IENBIX, PAMOHATBHBIX W HUPPANMOHATIBHBIX BBIPAKEHHHA M pelaTh
OCHOBHBIE TUIIBI IIEJIBIX, PALIMOHATIBHBIX U UPPALMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB.

[IpuMeHsATH ypaBHEHMS W HEpPaBEHCTBA JUIsl pElICHHs MaTeMaTH4ecKHUX 3ajJad W 3a1ad U3
pa3nuYHbIX 001acTel HAYKU U peaIbHOM KHU3HH.

MopenupoBaTh peallbHbIC CUTYAIlMH Ha S3bIKE anreOpbhl, COCTABISATH BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA MO YCIOBHUIO 3aJaud, HCCIEAO0BATh MOCTPOEHHBIE MOJEIN C HMCIOJIb30BaHUEM arapara
areOphl.



DOYyHKUMH U TPaPUKH

OmnepupoBaTh MNOHATHAMHU: (PYHKLUS, CHOCOOBI 3amaHusl (PYHKIUH, OOJIACTh OIpeNeNeHUus Hu
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QYHKIIUH, B3AUMHO 00paTHbIe (QYHKIIUH.

OmnepupoBaTh MOHATHAMHU: UYETHOCTP M HEYETHOCTH (YHKUUH, HYIH (QYHKIUH, HTPOMEXKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpadguky QyHKIMHA U1 PEIICHUs] ypaBHEHUH.

Ctpouth 1 unTaTh rpaduKu TMHEHHON (PYHKIMH, KBaIPATUYHON (YHKINHU, CTETIEHHON (DYHKIIMHU C
IEIJIBIM TTOKA3aTeNeM.

Hcnonp3oBate rpadguku GyHKIUI A HCCIIEAOBAHUS MPOLECCOB M 3aBUCHMOCTEH NMPH PEIICHUU
3a7a4d U3 IPYruxX y4eOHbIX MPEAMETOB U pealbHOW JKHU3HU; BRIPAXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU.

Hauyaja MaTeMaTH4YeCKOro aHAIU3A

OmepupoBaTh  MOHATHSMHU:  IOCJIEJOBATEIbHOCTh, apU(MeTHYecKas U  TI'eOMeTpUYecKas
IPOTPECCHHN.

OnepupoBarh TNOHATHUSAMH: OECKOHEYHO YOBIBAIOIIAsi T'eOMETPUYECKas IPOTPEcCUsi, CymMma
OeCKOHEYHO yOBIBAIOIIEH reOMETPUIECKON POTPECcCH.

3asaBaTh NOCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATENBHOCTEH W TPOTPECCHU ISl PEICHUS PeabHBIX 3a7ad
MIPUKJIQJHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

OmnepupoBaTh NOHATHUSMH: MHOXECTBO, OTIEPALUH HA/l MHO)KECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar Ajis ONHMCAHUS peallbHBIX IPOLECCOB U
SIBIICHHIA, TIPY PEIICHUH 3a]1a4 U3 APYTHX yIeOHBIX MPEIMETOB.

OmnepupoBaTh MOHATUSMHE: OTIPEICTICHNE, TeOpEMa, CIIEACTBUE, TOKA3aTeIbCTBO.

11 KJIACC

Yucna v BbIYMCICHUSA

OnepupoBaTh NOHATHIMU: HATypaJbHOE, LIEJI0€ YUCII0; UCIIOJIB30BAaTh MPU3HAKH JEIMMOCTH LENbIX
YHCEeJl, Pa3JI0KEHHUE YMCIIa Ha IPOCThIE MHOKUTENH JJI PELISCHUS 3a/1a4.

OnepupoBarh MOHATHEM: CTEIIEHb C PALlMOHATILHBIM [TOKA3aTEIEM.

OnepupoBath NOHATHAMHU: JIOTapU(pM Yncia, JECITUUHbIE U HATypallbHbIE JIOTapU(MBbIL.

YpaBHeHHS U HEPABEHCTBA

[IpuMeHsITh CBOMCTBA CTENEHH MAJsl MPEoO0pa3OBaHUS BBIPAKECHUI;, OIMEPUPOBATH TMOHATHUSIMU:
IMMOKa3aTCJIbHOC YPABHCHUC M HEPABCHCTBO, PC€IIaTb OCHOBHBLIC THIIBI IMOKA3aTCIIBHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB.

BrimonHATe peoOpa3oBaHus BBIPAKEHUH, COAEpKAIIMX JOrapu(Mbl; OMEpUPOBATH MOHITHIMHU:
norapuMUUecKOe ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THITHI JOTapU(MUUECKUX ypaBHEHUH U
HEPAaBEHCTB.

Haxonute pemenust mpocTeNIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMHU: CUCTEMA JIMHEWHBIX YPaBHEHUU U €€ pellIeHue; UCII0Ib30BaTh CUCTEMY
JIMHEWHBIX YPABHEHUN VISl pELIEHUs IPAKTUYECKUX 3a/ad.

Haxoaute pemeHuss npocTeMIIMX CHCTEM M COBOKYIHOCTEM palMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB.



MogenupoBaTh peajibHble CUTYallMM Ha fA3bIKE€ aJreOpbl, COCTABIATh BBIPAKEHMS, YpaBHEHHUS,
HEPABEHCTBA U CHCTEMBI 110 YCJIOBHIO 3a/layM, HUCCIIEN0BATh ITOCTPOEHHBIE MOJENIN C HUCIIOJIb30BaHHEM
ammapara anreopsbl.

DOYyHKUMH U TPaPUKU

OnepupoBaTh MOHATUAMHU: HepuoandecKas (QyHKIMs, NPOMEKYTKH MOHOTOHHOCTH (DYHKIUH,
TOYKHM 3KCTpeMyMa (GYHKIMH, HauOosblllee M HaMMEHbIIEee 3HaueHHs (QYHKIUUW Ha TPOMEXKYTKE;
MCIOJIB30BATh MX JJISl UCCIIE0BAaHUS (DYHKLNH, 3aJaHHOH rpadukom.

OmnepupoBaTh NOHATUAMU: I'papUKU MOKA3aTEIbHOU, JOrapupMUUECKO U TPUTOHOMETPUUYECKUX
GbyHKUIMi; U300paXxaTh UX Ha KOOPJAMHATHOW IUIOCKOCTH W MCIIOJIb30BaTh Ul PEUICHUS ypaBHEHUH U
HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH TpaUKH JUHEHHBIX YPAaBHEHHU M UCIOJIB30BATh HX
U1l PELIEHUs] CUCTEMBI JINHEHHBIX ypaBHEHUH.

Hcnonb3oBare rpaduku (GyHKUMH A8 UCCIEIOBaHMS IPOLECCOB M 3aBUCHUMOCTEH U3 JIPYrux
Y4eOHBIX JUCUIUIUINH.

Havyana maTeMaTH4eckoro anajimnsa

OnepupoBaTh MOHATUAMHU: HeNpepblBHAas (YHKIMs;, NPOU3BOAHAA (YHKIMM; HCHOIB30BATh
reoOMeTpHUECKUi U (PU3NYECKUNA CMBICI IPOM3BOIHON IS PEIICHNUs 3a/1a4.

HaxonuTe mnpou3BOAHBIE 3JIE€MEHTApHBIX  (DYHKIMM, BBIYUCIATH IMPOU3BOJHBIE CYMMBI,
MIPOU3BEACHNUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOM3BOIHYIO U KCCIIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh M JKCTPEMYMBI,
IPUMEHSATH PE3yJIbTaThl HCCIIEAOBAHUS K IOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOIHYIO JUISl HAXOXKIEHUS HAWJIYYLIETO PELICHNS B IPUKIIAAHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKHUX, 3a/1adax.

OnepupoBarh MOHATUSAMU: [IEPBOOOpA3HAsl U UHTErPajl; HOHUMATh FEOMETPUUECKUN U (PU3UUECKUI
CMBICJI MHTErpasa.

HaxonuTe mnepBooOpa3Hble 53JIEMEHTapHbIX (YHKUUH; BBIYMCIATH MHTErpad Mo ¢opmye
Herotona—Jleitouuna.

Pemarp mnpuxiagHble 3a1add, B TOM YHUCJIE COLUUAIBHO-DKOHOMUYECKOTO M (U3UYECKOTO
XapakTepa, CpeICTBAaMHA MaTEMaTHUECKOI0 aHAJIN3a.

I'EOMETPUA
10 KJIACC

OnepupoBarh NOHATHAMU: TOUKA, IPsAMAas, INIOCKOCTb.

HpI/IMeHSITI) AKCHUOMBI CTEPCOMETPUHN U CIICACTBHA U3 HUX IIPU PCIICHHUU I'COMCTPUYICCKUX 3aJa4.

OnepupoBaTh NOHATHAMU: NAPALIENBHOCTD U MEPIEHANKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KnaccugunupoBaTs B3auMHOE PacHoiOkKeHHUE MPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBarh MOHATUAMU: JIBYTPAaHHBIN yroj, TPaHu ABYTPAHHOIO yria, peOpo ABYIPaHHOIO yIIa;
JIMHEWHBIN yroJl ABYTPAHHOIO yIia; TpaJyCcHas Mepa IBYrPAaHHOTO yIJIa.

OHepI/IpOBaTI) MOHATUAMU. MHOT'OT'PAHHUK, BI)IHYK.]'H)II\/'I u HeBBIHYKHBIﬁ MHOTOI'paHHUK, 3JICMCHTEI
MHOI'OI'PAaHHUKA, IIPAaBUJIbHBIM MHOTOTPaHHUK.

PacniozHaBaTh OCHOBHBIE BUABl MHOIOTPAHHUKOB (IMpaMuja; MpU3Ma, MPSIMOYTOJbHBIN
napajuiesienumne, Kyo).



KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHMs Uil KiaccH(ukanuu (BBITYKIbIE U
HEBBIMYKIIBIE MHOTOTPAHHHWKH; TMPAaBWJIbHBIE MHOTOTPAaHHHUKH; TMPSMbIE ¥ HAKIOHHBIE MPHU3MBI,
napajuieenuneabl).

OnepupoBarh MOHATUSAMH: CEKYIasl MIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEUYEHU, UCIIONIb3Ys METO/I CIIEIOB.

CTpouTth cedeHus: MHOTOI'PAaHHUKOB METOJOM CIIE/IOB, BBIIOJIHSATH (BBIHOCHBIE) IUIOCKHE YEPTEKU
U3 PUCYHKOB IIPOCTBIX 00BEMHBIX (PUTYpP: BH]I CBEPXY, COOKY, CHU3Y.

Pemarp 3amauM Ha HaxoXIEHHE TE€OMETPHUYECKHX BEJIUYMH IO 00paslaM WM allfOpuTMam,
MIPUMEHSISI U3BECTHBIC aHATMTUYECKUE METOMBI MPH PEIICHUU CTAaHAAPTHBIX MaTeMaTHYECKHX 3a/a4 Ha
BBIUUCIICHUE PACCTOSHUM MEXIy ABYMSI TOUKaMH, OT TOYKHU JIO MPSIMOM, OT TOYKU JI0 TIOCKOCTH, MEXTY
CKPEUIMBAIOIIUMHUCS MTPSIMBIMH.

Pemarp 3aaun Ha HaxoXKIEHHE TE€OMETPHUYECKHX BEJIUMYMH IO o0paslaM WU alropuTMawm,
MIPUMEHSISI U3BECTHBIE aHATMTUYECKUE METOMBI MPH PEIICHUU CTAaHIAPTHBIX MAaTEMaTHYECKHX 33a7ad Ha
BBIUMCIICHUE YTJIOB MEXKIY CKPEUIMBAIOIIUMUCS HPSIMBIMH, MEXIY HPSIMOH M IJIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Boruncnsate 00BEMBI M IUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHMKOB (MIpH3Ma, MHpaMUAa) C
NpUMEeHEHHEeM (OpMyN; BBIUUCIATH COOTHOIICHHMS] MEXKIY IUIOMAAsIMH TOBEPXHOCTEH, 00bEMaMu
MOI00HBIX MHOTOT'PAaHHUKOB.

OmnepupoBaTh NOHATHSAMH: CHMMETPHUS B TPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh CHMMETPHH;
LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HWHGOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[TpumensTh reoMeTprudeckre (akThl ISl pelIeHUs] CTEPEOMETPHUECKUX 3a/1ad, MPEeoIararmx
HECKOJIBKO IIIaroB PemIeHHs, €CIIN YCIOBUS IPUMEHEHUS 3a/1aHbI B SIBHOU (hopMme.

[TpuMeHsaTH TpoCTEHIINE NPOrpaMMHBIE CPEJACTBA M DJIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMBbI
IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1ad.

[TpuBoAMTH TIpUMEpPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJAE M JKU3HHU, PaclO3HABATh
MIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHATH NMOTydeHHbIE 3HAHUSI HAa MPAKTHUKE: aHAJIU3UPOBATh PEabHbIE CUTYyallud U IPUMEHSTh
U3yYeHHBbIE TOHATHS B IpOLECCE MOUCKA PELIeHHs MaTeMaTH4ecKu C(HOpPMYIMPOBAHHOM IMPOOIEMBI,
MOJISIIMPOBATh pEajbHBIE CUTYAIlMH Ha S3BIKE TE€OMETPUH, HCCIEOBAaTh IIOCTPOCHHBIE MOJETH C
WCTIOJh30BAHUEM TE€OMETPUYECKHX TOHSATHH M TEOpeM, ammapara aireOphl; pemarh NPaKTHUECKUE
3aJ]auu, CBA3aHHBIE C HAXOXK/IEHUEM F€OMETPHUUECKUX BEITHYHUH.

11 KJIACC

OnepupoBaTh MOHATHUAMHU: IWIMHAPHYECKAs IIOBEPXHOCTh, OOpasylollue IMJINHAPHYECKOM
MOBEPXHOCTHU; IMJIMHAP; KOHWYECKas IMOBEPXHOCTb, OOpa3ylollMe KOHMUYECKOW MOBEPXHOCTH, KOHYC;
chepudeckas MoBEpXHOCTD.

PacmoznaBate Tena Bpamenust (MWIWHIDP, KOHYC, cdepa u map).

OOBsACHATH CIOCOOBI MOYYEHHUS TeJ BPAILICHHUS.

KnaccugunupoBats B3auMHOE pacnoioxkeHne chepbl U INIOCKOCTH.

OnepupoBath MOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAaHMWE CErMEHTA, BHICOTA CETMEHTA; IIapOBOU
CJIOM, OCHOBAHME LIAPOBOTO CJI0S, BHICOTA IIAPOBOIO CJIOS; IAPOBOM CEKTOP.



Bbruuciate 00BEMBI M IUIOIAAM MOBEPXHOCTEH TeN BpPALIEHUs, T'€OMETPUUECKUX Tel C
MpUMEHEHHEM (DOPMYIL.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cepy M OMHMCAHHBIA OKOJO CQepsl
cdepa, BIMCaHHAs B MHOIOI'PaHHUK WJIM TEJIO BPAILEHHS.

BbIuuciiaATh COOTHOLIEHMS MEX Ty IUIOIIASIMU [TOBEPXHOCTEN M 00bEMaMU OJOOHBIX TeJl.

N306pakaTh n3ydaemble GUTYpPBI OT PYKH U C IPUMEHEHHEM IIPOCTBIX YePTEKHBIX HHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHI CBEPXY,
cOOKY, CHU3Y; CTPOUTB CEUCHMS TEJI BPALLICHHUS.

W3BnekaTb, WHTEPHPETHPOBATH M IpPeoOpa3oBbIBaTh HHGOPMALMIO O IPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKaX.

OnepupoBatrhb OHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONMHATE NEHCTBUS CIIOKEHUS BEKTOPOB, BBIYATAHUS BEKTOPOB M YMHO)KEHHs BEKTOpa Ha
YHCII0, O0BACHATH, KAKUMU CBOMCTBAMH OHM 00J1aJat0T.

[IpuMeHATH MpaBWIIO NapAIIEIICIUIIEAA.

OnepupoBaTh HNOHATHUAMU: JI€KApTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXKIY BEKTOPAaMH, CKAJIPHOE IPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

HaxoguTe cyMMy BEKTOPOB M INPOM3BEIEHHE BEKTOpPAa Ha 4YMCIO, Yrojl MEXAY BEKTOpamy,
CKAIIIPHOE MPOU3BEACHHUE, PACKIIAAbIBATh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBath IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpumeHnsaTh reoMeTpuyeckre (PakThl sl PEIIeHUs] CTEPEOMETPUUECKUX 33aay, MPEAIoaratonmx
HECKOJIbKO 1I1aroB peIIeHHs, €CJIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemrate nmpocreiimme reoMeTpuYeCKre 3aa4l Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METO/A.

Pemrate 3a1aun Ha 1OKa3aTEIbCTBO MATEMATHYECKUX OTHOLICHUHM M HAXO0XKIEHHE N€OMETPUUECKUX
BEIMYMH MO 00pa3liaM WM ajJropuTMam, MPUMEHss W3BECTHbIE METOABI NPU PEIIEHHH CTaHAAapPTHBIX
MaTeMaTU4YeCKUX 3a1ad.

[IpuMeHATH IpOCTEHIINE MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBogUTE IpUMEPBHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC M KU3HU, PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IpuMeHATH MOTy4YEHHBIE 3HAHUS HA MPAKTHKE: aHAIU3UPOBATh PEAIbHBIE CUTYallUd U IPUMEHSITh
M3Y4YECHHbIE TOHATUS B Ipoliecce MOMCKAa PEeUIeHHs MaTeMaTH4yecKu c(hOpPMYIHPOBAHHOW MpOOIEMBI,
MOZCJIMPOBATh pPEAJbHBIE CUTyallMd Ha S3bIKE TIE€OMETPUH, HCCIEAOBATh IOCTPOCHHBIE MOJIEIHU C
UCMOJIb30BAHUEM TE€OMETPUYECKHX MOHATHM M TeopeM, ammapara aiareOpbl; pemarb NpaKTHUECKUe
3a/1a4¥, CBA3aHHBIE C HAXO0K/IEHHEM I'€OMETPUYECKUX BEJIIMYHH.

BEPOATHOCTDBb U CTATUCTUKA
10 KJIACC

Yurath " CTPOUTH Ta6J'H/IHI)I " JuarpaMMBbl.

OnepupoBarh TOHITHSIMH: CpeaHEe apupMeTHUecKoe, MeauaHa, HauOojblliee, HauMEHBIIee
3HAYCHUC, pa3Max MAaCCHUBa YUCIIOBBIX NAHHbIX.

OnepupoBaTh MOHIATHAMU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT) M CIIydaiiHOE COOBITHE, JIEMEHTAPHOE
coObITHE (PJIEMEHTApHBIM HCXOJl) CIy4alHOrO ONBITa; HAaXOJUTh BEPOSTHOCTH B OMNbITaX C



PaBHOBO3MOXHBIMH CIyYalHbIMH COOBITUSIMHM, HAaXOJUThb M CpPaBHUBATb BEPOATHOCTH COOBITHH B
M3YYEHHBIX CIIy4alHbIX KCIIEPUMEHTAX.

Haxonuts u popmynupoBath COOBITHS: IepeceueHre 1 00beINHEHNE JaHHBIX COOBITHH, COOBITHE,
IIPOTHBOIOJIOKHOE JAHHOMY COOBITHIO; IOJb30BATHCS AMAarpaMMaMu Dijepa U (OpPMYJIOH CIIOKEHUS
BEPOATHOCTEW IIPU PELICHUU 3a]1a4.

OnepupoBaTh MNOHATUSAMH: YCJIOBHAs BEPOSTHOCTb, HE3AaBUCHMbIE COOBITHS; HAaXOJHUTb
BEPOSITHOCTH C IIOMOIIBIO ITPaBUJIa YMHOXKEHUS, C IOMOIIBIO JI€pEBA CIIy4allHOIO OIIBITA.

ITpuMeHsATH KOMOMHATOPHOE MPABHJIO YMHOXKEHUS IPHU PEIICHUH 3a/1au.

OnepupoBaTh NMOHATHSMM: HCIBITAHWE, HE3aBUCHUMBIC HCIBITAHUS, CEPHUsl HUCIBITAHUM, yCIIEX U
HEeyJa4ya; HaXOJUTh BEPOATHOCTH COOBITHH B CEpUU HE3aBHCHUMBIX MCIBITAHHA O MEPBOTO YCIEXa,
HaXOJUTh BEPOSITHOCTU COOBITUI B CEpUU UCTIBITAHUI bepHyu.

OnepupoBaTh MNOHATHAMM: CllydaliHas BEJIMYMHA, PACIPEICIICHUE BEPOSATHOCTEH, AMarpaMma
pacnpeneseHusl.

11 KJIACC

CpaBHUBATh BEPOSITHOCTH 3HAYCHHM CIIy4alfHOW BEJIMYUHBI MO PACTIPECIICHUIO WU C IOMOIIBIO
Iarpamm.

OnepupoBarh MOHSATHEM MAaTEMAaTHYECKOTO OKMJIAHUSI; MPUBOJAUTH MPHUMEPHI, KaK MPUMEHSIETCS
MaTeMaTUYeCKOe OKUJIAHUE CITy4ailHOW BEJIMYMHBI HAXOJUTh MAaTEMaTUYECKOE OKUJIAHHE IO JTaHHOMY
pachpeesieHuIo.

Nwmets nipencTaBieHre o 3aK0He OONBIINX YHCeT.

Nwmets npencrabiieHne 0 HOpMaIbHOM paclpeeIeHIH.



TEMATHYECKOE IINTAHUPOBAHHUE

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

KosimuecTBo 4acoB DJIeKTPOHHbIE OCHOBHBIE BU/IbI 1eATEILHOCTH 00y 4aI0IHUXCSH
HaumenoBanmue pa3jiesioB u (uugpoBbie)
Ne n/m KoHTpoabn IpakTHyec
TeM MPOrpaMMbI Bcero o0pa3zoBaTeIbH
ble padoThI KHe padoThl
ble pecypebl
Hcnonp30Bath TEOPETHKOMHO)KECTBEHHBIH
anmapar Jisl OTNUCAHUS XO/1a PEIICHUS MAaTeMaTHIeCKUX
3a]a4, a TaKKe PealibHbIX MPOLECCOB U SBJICHUM, NPH
pelieHuH 3a1ad U3 JAPYruX Y4eOHBIX IPEAMETOB.
OnepupoBarth  MOHATHSAMHU:  PAlMOHAIBHOE  YHCIIO,
JNEUCTBUTEIBHOE  YHCIO,  OOBIKHOBEHHas  Jpo0b,
JECATHYHAS Ipo6b, MPOLIEHTHI. BoInonHsTh
. apu(pMeTHYECKUE OIepalud C paAlUOHAIBHBIMH U
MHOKeCTBa pallMOHABHBIX U https://fipi.ru/e
JEHCTBUTEILHBIMU YHUCIIAMH; npUOIMKEHHbBIE
JIEUCTBUTEBHBIX YUCEI. ge/otkrytyy-
1 ] BBIUKCIICHUSI, UCIIONb3Ysl MpaBHia OKpyrieHus. Jlenatsb
PanionanbHble ypaBHEHHS U 14 bank-zadaniy-

HCPABCHCTBA

ege

NPUKUIKY M  OLEHKY pe3yiabTaTa  BBIYHMCICHUIL.
OnepupoBaTh HOHATHSMHU: TOXAECTBO, YPaBHEHHUE,
HEPAaBEHCTBO; 1I€JI0€ M palMOHAIbHOE YPaBHEHHE,
HEpaBEHCTBO. BHIMONHATE TpeoOpa3oBaHMs MENBIX H
palMOHaIbHBIX BBIPDAKEHUN. Pemate OCHOBHBIE THIIBI
LENbIX WPPALMOHAIBHBIX YPaBHEHUH U HEPABEHCTB.
[IpyMeHATh palMOHaIbHBIE ypaBHEHHS U HEPABEHCTBA
JUIs pelleHHs MaTeMaTHYeCKUX 3ajad M 3a7ad  H3

Ppa3yIMyuHbBIX 00JIacTel HAYKH U peabHON JKU3HH
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Oynukiun 1 rpaduxn. CTerneHs ¢

IECJIBIM ITOKa3aTCIEM

https://fipi.ru/e
ge/otkrytyy-
bank-zadaniy-
ege

OmnepupoBaTh MOHATHAMH: (YHKIHS, CIIOCOOBI
3agaHust  (QyHKUMM, B3aUMHO oOparHble (QyHKIUH,
obylacTh  OmIpeAeNeHHss W  MHOXKECTBO  3HAUCHHHU
¢ynknuy, rpaduk (QyHKUMM; YETHOCTH M HEYETHOCTH
¢GhyHKIHAA, HYJTH GbhyHKIIH, MIPOMEKYTKH
3HAKOIIOCTOSHCTBA. BeimonHATh npeoOpa3oBaHus
CTETIEHEW ¢ LenblM  MoKasaTeneM. lcmoms3oBarhb
CTaH/AapTHy0 (OpMYy 3alKCH JNEHCTBUTEIHHOTO YHUCIIA.
dopmynupoBaTh M WUIIOCTPUPOBATh  rpaduyecku
CBOMCTBa cTeneHHOW (yHKunu. Breipaxars dhopmynamu
3aBUCHMOCTH MEXIy BenuuuHamu. crosib3oBaTh
mudpoBble  pecypchl  JIA  HOCTPOCHHS — rpadHKoB

(YHKIIMH ¥ U3yUCHUS X CBOMCTB

Apudmernueckuii KOpeHb N—01
crenenu. VppanuoHaibHbIe

YPaBHEHHUS U HEPABEHCTBA

18

https://fipi.ru/e
ge/otkrytyy-
ege

DopMynupoBaTh, 3aIHCHIBATh B
CHMBOJIMYECKOH (hopMe M MILTIOCTPUPOBATH NMPUMEpPaMHU
CBOIiCTBa  KOpHA  n-oi  cTeneHd.  BuImonaHATH
NpeoOpa3oBaHus HPpalMOHATBHBIX BeIpaXeHui. PemaTs
OCHOBHBIE THIIBl HMPPALUOHANBHBIX YPAaBHEHHH H
HepaBeHCTB. [IpUMEHSTh U1 pelIeHns pa3INyHbIX 3a/1a4
UppanroHajbHbIe YpaBHEHHS W HepaBeHCTBA. CTPOUTH,
yuTaTh TpaduK KOpHA n-oi cremeHu. lcmomb3oBaTh
muppOBEIE  pecypchl  UISI  TOCTPOCHUS  TpadUKOB

(GyHKIMH 1 U3yYEeHUS UX CBOHCTB

DopMyibl
TPUTOHOMETPUU. T pUTOHOMETPUUECK

ue ypaBHEHHS

22

https://fipi.ru/e
ge/otkrytyy-
bank-zadaniy-
ege

OnepupoBath NOHATHAMHU: CHHYC, KOCHHYC H
TAQHT€HC NPOM3BOIBHOTO yria. Mcmonb30BaTh 3aIlUCh
IIPOU3BOJILHOIO yria uepes oOpaTHbIe

TPUTOHOMETPUYECKHE ¢$yHKIUH. BrmmonssaThe
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https://fipi.ru/e
ge/otkrytyy-

npeoOpa3oBaHUsl TPUTOHOMETPUYCCKUX  BBIPAKCHUM.

Pemats OCHOBHBIC THUIIBI TPUTOHOMETPUICCKUX

ypaBHEHUU
OnepupoBaTb TOHATHUSIMHU:
TOCJIEIOBATENLHOCTD, apudMeTHIecKas u

reoMeTpHYecKas IpOrpeccuy; OECKOHEUHO yObIBaroIast
reoMeTpHYeckas —IpPOrpeccHs, CyMMa OECKOHEYHO

yOBIBafOIICH T€OMETPHUYSCKOW TIPOTPECCHH. 3alaBaTh

5 IMocaenoBaTenbHOCTH M IIPOTPECCHH ] [OCJIEI0BATEIbHOCTH Pa3IHIHBIMU crmocobamu.
5 bank-zadaniy-
IpumeHsats  GOpMyIy  CIIOXKHBIX —IMPOLCHTOB IS
e pelleHMs  3ajad W3 peaNbHOM  OPakTHKH  (C
HCIIOJIb30BAaHUEM KaJIbKYJIATOPA). Hcmnonb30BaTh
CBOMCTBA IIOCIEAOBATEIbHOCTE W MPOrPecCHd s
peLICHHs peabHbIX 3a/1a4 MIPUKJIATHOTO XapaKTepa
https://fipi.ru/e [TpuMeHsATh OCHOBHBIE MOHATHS Kypca auredpbl
6 IMoBTopenue, 06o0IICHHE, ge/otkrytyy- U Ha4yaJ] MaTeMaTHYeCKOTO aHajin3a IS PEIICHHUS 3a/1a4
crCTeMaTH3alusl 3HAHUH 3 bank-zadaniy- U3 peajibHOW )KU3HH U JPYTHX IIKOJIBHBIX AUCIMIUINH
ege
OBIIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME 68
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11 KUIIACC

KoauuecTBo yacoB

OCHOBHBIE BUAbI AeSITEJIbHOCTH oﬁyqammnxm

DJIEeKTPOHHBI
HaumenoBanne pa3ienon Tpakruu
Ne n/mm KoHTpoIbH e (muposbie)
¥ TeM NPOrpaMMsbI Beero ecKme
ble paGoThI o0pa3oBareb
padoThI
HbIe pecypchl
DopMyIHpOBaTs, 3aITUCHIBATh B
CHMBOJIMYECKOH  (opmMe H  HMIIFOCTPHPOBATH
IpUMepaMu  CBOWCTBAa  CTeNeHU. [IpuMeHsThH
CrerneHb c palrOHAIBEHBIM https://fipi.ru/e CBOICTBa CTeTeHU Ut peoOpa3oBaHusI
MoKa3aTeseM. [MokazarenbHas ge/otkrytyy- BeIpakeHUil. DopMyIHMpoBaTh M WILIFOCTPUPOBATH
1
GdhyHKIHSA. IToka3aTenbHbIC 12 1 bank-zadaniy- rpadUuecKd CBOHCTBAa IMOKA3aTEIbHOM ()YHKIIHU.
YpaBHEHHS U HEPABEHCTBA ege PewaTb OCHOBHBIE THIIBI TIOKA3aTENbHBIX ypaBHEHUN
n HepaBeHcTB. Mcmonb3oBaTh 1U(POBBIE pecypchl
JUISL IOCTPOEHMS TpaduKOB PYHKIHH M U3YdEHHS UX
CBOICTB
DopMyIHpOBaTH, 3aIUChIBATh B
CHUMBOJIMUECKOH  QopmMe ¥  WILIIOCTPHPOBATh
IpuMepaMu  CBOMCTBa Jiorapu¢ma. BrImonHATH
o npeoOpa3oBaHMs BBIPaXXKECHUH, coJieprKaIux
https://fipi.ru/e
Jlorapndmudeckas byHKIMA. otk norapupmbl. PopMynHpOBaTH W HIUTIOCTPHPOBATH
ge/otkrytyy-
2 Jlorapupmudeckne ypaBHEHHS | ] rpaduyecku cBOWCTBa JlorapuMuuecKkoil GyHKIHH.
12 bank-zadaniy-
HepaBeHCTBa PemwlaTb  OCHOBHBIE  THUIBI  JIOTAPUPMUYECKUX
ege
YpaBHEHHWH W HEPaBEHCTB. Vcronp30BaTh HU(POBEIE
pecypesl Ui TOCTpoeHHs TpadukoB (GyHKOWHA u
U3y4eHHs] UX CBOWCTB. 3HAKOMUTBCA C HCTOpHEH
Pa3BUTHs MaTeMaTHUKH
Tpuronomerpuyeckne (YHKIUH H https://fipi.ru/e OrnepupoBarh TOHATHEM IIEPHOJIUYECKas
3
ux rpa¢uxy. TpuroHomeTpuiyeckue 9 1 ge/otkrytyy- ¢ynkimsa. CTpouTh, aHAIM3MPOBaTh, CPAaBHHUBATDH
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HepaBeHCTBa bank-zadaniy- rpadukn TPUTOHOMETPUYECKUX (YHKIHH.
ege ®dopMyIMpoBaTh M WILIIOCTPUPOBATh TI'papUyecKu
CBOHCTBa TpUroOHOMeTpHu4eckux (yHKumi. Pemarp
MPOCTEHIINE TPUTOHOMETPHUYECKHE HEPaBEHCTBA.
Hcnonbp3oBaTh rpaduxu TUTst pemeHus
TPUTOHOMETPUYECKUX HepaBeHCTB. lcmonp3oBaTh
mudpoBele  pecypchl AN HOCTPOSHHS TIpaduKoB
(GYHKIMH ¥ U3y4YEeHUsI UX CBOIMCTB
OnepupoBaTh TOHATHSIMHU: HETPEPHIBHASA
¢byHKIMA; npomsBomHas (QyHKIMH. Vcmons30BaTh
TEOMETPUYECKUH 5 ¢busnyecknit CMBICI
MPOU3BOJHOM s pemieHus 3afad. HaxoauTs
MPOM3BOJIHBIE 3JIEMEHTAPHBIX (PYHKUMI, BBEIYUCISTH
https://fipi.ru/e MPOM3BOJHBIE CYMMBI, MPOM3BEACHUs, YaCTHOTO
IIpousBoaHasi. IIpumenenue ge/otkrytyy- ¢yHkumii.  Mcmonp3oBaTh  MPOM3BOOHYIO IS
MPOU3BOTHOMN 24 bank-zadaniy- ucciaenoBanus (OYHKUUM HAa MOHOTOHHOCTD U
ege 9KCTPEMYMBI, IPUMEHATH PE3YIbTaThl HCCIIEJOBAHNS
K MIOCTPOSHHIO rpagHKoB. [MpumensTh
MPOU3BOJHYI0  JUIS  HAXOXKICHHUS  HAMIy4Ilero
pemieHns B NMPHUKJIAAHBIX, B TOM YHCJIE COLUAIBHO-
9KOHOMHYECKHX, 3a/a4aX. 3JHAKOMUTBCS C UCTOpHEH
Pa3BUTHsI MAaTEMaTHUECKOTO aHAIHN3a
. OnepupoBaTh NOHATHSIMU: HEpBOOOpa3Hasd,
https:/fipi.ru/e
WHTETpal. Haxonuts MepBOOOpaA3HbIC
ge/otkrytyy-
WHTerpan u ero nmpuMeHeHHS ] AJIEMEHTAPHBIX (YHKIMH; BBIYUCIATH MHTErpail 1o
9 bank-zadaniy-
¢dopmyne HproToHa—JleiiOHMIa. 3HAKOMUTBCS C
€ge
UCTOpHEN pa3BUTHS MATEMaTHYECKOT0 aHaIIN3a
https://fipi.ru/e OrmnepupoBats TOHSTHSIMH: crucTemMa
Cuctembl ypaBHEHUH )
12 ge/otkrytyy- JMHEHHBIX ypaBHEeHUi n e€ pemenue. Mcrnonabp3oBaTh



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

7 HatypanbHble U Lieble yucia

bank-zadaniy-
ege

https://fipi.ru/e
ge/otkrytyy-

CHUCTEMY JIMHEHHBIX ypaBHEHMH JUIsl peIlCeHHUs
NpakTHYeCKUX  3amad.  Haxoauth  peleHus
MPOCTEHIINX cucTeM " COBOKYIHOCTEH
panMOHANBHBIX ~ ypaBHEHHMH W HEPABEHCTB.
Hcnonp3oBaTh Tpapuky (QYHKOUH A1 pEIIeHUS
ypaBHeHUH. MoenupoBaTh peabHble CUTYyallUd Ha
S3BIKE anreopsl, COCTaBIISIThH BBIPaKCHNS,
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI IO YCJIOBHIO
3aaud, MHCCIIEJOBaTh IOCTPOEHHBIE MOJAEIH C

UCIIONB30BaHKUEM alIapaTa aareopsl

OHepI/IpOBaTb NOHATHUAMU: HATypaJbHOC

Yucio, MeJIoc YHUCIIO. Hcnons3oBaTh IMMpU3HAKU

6 bank-zadaniy- JIETUMOCTH [ENIBIX YHCeNI, Pa3joKeHWe YHuciaa Ha

ege MPOCThIC MHOXKUTEITH JJIsI PEIICHUSI 3a/1a49
Pemath npukiagHbie 33144 U3 Pa3THIHBIX
obmactell HAyKd W pEanbHOM KU3HH C MOMOIIBIO
https://fipi.ru/e OCHOBHBIX TIIOHATHH Kypca aiureOpsl W Haval
g [oBTOpeHue, 00o01eHue, ge/otkrytyy- MaTeMaTH4eCKOro aHAIN3a. Bri6upats
CHCTEMAaTH3alMsl 3HAaHHI 18 bank-zadaniy- ONTHMAJIbHBIE CIIOCOOBI BBIYMCIeHHH. Mcronb30BaTh
ege JUIsl PEICHUs 3ajad YpaBHEHHMS, HEPaBEHCTBA H
CHUCTEMBI  YpaBHEHHWH, CBOWCTBa (QYHKIHH U

rpadukoB
OBILEE KOJIMYECTBO YACOB I10
[NPOI'PAMME 102
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I'EOMETPUA
10 KUIIACC

Ne /i

HaumeHnoBaHue pa3aesioB u
TEM NPOrpaMmabl

BBeneHnue B crepeomMeTpuio

IIpsamble U MIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenbHOCTBIPAMBIX U
IUIOCKOCTEH

Kosm4ecTBouacoB
11
Kontpoasn paxu
Bcero yecKue
blepadoThI
padoThI
10
12 1

DJIeKTPOHHBIE
(nudposrie)
o0pa3oBare/ibH
plepecypchl

https://uchebnik.
mos.ru/catalogue

https://uchebnik.
mos.ru/catalogue

OcHOBHbIE BU/IbI /1€SIT€IbLHOCTH 00y4a0IIUXCS

AxTyanu3upoBath GaKThl U METObI IITAHUMETPHUH,
penieBaHTHBIC TeMe. [1omydaTs npecTaBICHUs O
MPOCTPAHCTBEHHBIX (QUTYpaXx, pa3oupaTh
MPOCTEHUIIINE TPaBUIIa H300paKEeHUs 3TUX QUTYP.
H300pakaTh MPSIMYIO U IUIOCKOCTh HAa PUCYHKE.
Pacno3HaBaTh MHOTOTPaHHHUKH, THPAMHITY, KYO,
Ha3bIBATh UX JJIEMEHTHI. JlefaTh pUCYHOK Ky0a,
MUPAMU/IbI, HAXOAUTH OIIMOKU B HEBEPHBIX
n300paKkeHHsAX. 3HAKOMHUTBCSI C CEYCHHUSIMHU, C
METOJIOM CJIE/IOB; UCIIOIb30BaTh /sl IOCTPOCHHUS
CEUEHHUS METOJI CJIC/IOB, KPATKO 3alKCHIBATh IIATH
MOCTPOCHHUS ceueHusl. Pacrio3HaBaTh BUJ] CCUCHUS U
OTHOIIICHHH, B KOTOPBIX CEUCHUE JCITUT pebpa Kyoa,
HaXOJHUTh IUIOMAAb ceueHus. Mcmonb30BaTh
mo100Me MPH PEUICHUH 3a/1a4 Ha TIOCTPOCHUE
CceueHUH. 3HAKOMUTHCS ¢ AKCHOMATUYCCKUM
MOCTPOEHHUEM CTEPEOMETPHUH, C AKCHOMAaMHU
CTEPEOMETPHUH U CJICJCTBUSIMU U3 HUX.
WiinrocTpupoBaTh AKCHOMBI PHCYHKAMH U
MPUMEPaMH U3 OKPYXKaroliei 00CTaHOBKU

AKTyanu3upoBath (akTsl ¥ METObI INITAHUMETPUH,
pesieBaHTHBIE TEME, IIPOBOAUTH aHAIOTHH.
[TepeuncsiTe BO3MOXHBIE CIIOCOOBI PACTIONOKEHUS
JIBYX MPSIMBIX B IPOCTPAHCTBE, IIIOCTPUPOBATH UX
Ha npuMepax. JlaBate onpeaeneHue
CKpEIINBAIONINXCS NPSAMBIX, popMynupoBarth
MPU3HAK CKPELUBAIOIUXCA IPAMBIX U IPUMEHSTh
€ro IpH pemeHnH 3axad. Pacro3naBars npusmy,
Ha3bIBaTh €€ yeMeHThl. CTPOUTH CeUeHHS MTPU3MBI
Ha TOTOBBIX YepTekax. [lepeunciaTs BOZMOKHBIE
crocoOBI B3aNMHOTO PACTIONIOKEHUS PSIMOH |



https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue

IUIOCKOCTH B IPOCTPAHCTBE, IIPUBOAUTD
COOTBETCTBYIOIINE IPUMEPHI U3 PEATBHOMN KH3HH.
JlaBatb omnpejeneHue napauiebHOCTU NPSIMOK U
m1ockocTd. PopMynupoBaTh NPU3HAK
HapaieIbHOCTH NPSIMOM U IUIOCKOCTH, YTBEPXKIACHUE
0 MpsIMOI IIepecedeHus IByX IIOCKOCTEH,
MIPOXOAAIINX uepe3 napanienbHsle npsmblie. Pemars
MPaKTHYECKUE 33Ja4H Ha TOCTPOEHHUE CEICHUH
MHororpaHHuKa. OOBSCHSITE CIIydal B3aHMHOTO
pacnosyoKeHus IWIoCKocTe!. JlaBaTh onpeneneHme
MapauIeNbHBIX INIOCKOCTEH; TPUBOANTH PUMEPHI U3
peansHOH KU3HU B OKpY’KaIoIIe 00CTaHOBKH,
WITIOCTPUPYIONIUE NMapaUICIbHOCTh TNIOCKOCTEH.
Hcnonp30BaTh NpU3HAK MapauIeIbHOCTH ABYX
IJIOCKOCTEH, CBOMCTBA NapajlieIbHbIX IJIOCKOCTEH
NIPYU peLeHnH 3a1a4 Ha nocTpoeHune. OObICHATH, YTO
Ha3bIBAETCS NMapajuIeIbHBIM IPOSKTUPOBAHUEM U KaK
BBITIOTHSACTCS IPOSKTHPOBaHKE (PUTYP HA TIIOCKOCTb.
N300pakaTh B MapaienbHON MPOEKIUH Pa3IHIHbIC
reoMeTpuueckrue Gurypsl. MoenupoBaTh peanbHble
CHUTYaIlH Ha A3bIKE TE€OMETPHH, HCCIIEI0BAT
MIOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BaHHEM
reomMeTpuueckux noHatuil. McnonszoBars npu
peIIeHNH 3ajad Ha OCTPOCHNE CEUCHUH TTOHITHE
MapajieIbHOCTH, IPU3HAKU U CBOMCTBA
napajiiCJIbHbIX MTPAMBIX Ha IJIOCKOCTH

[epreHAUKYIAPHOCTD MPSIMBIX U
IUIOCKOCTEH

12

https://uchebnik.
mos.ru/catalogue

AKTyanmu3upoBaTh (PaKTHl 1 METOJIBI TUTAHUMETPHH,
peleBaHTHbIE TEME, IPOBOIUTH AHAJIOTHH.
OOBACHATH, KAKOH yroJl Ha3bIBACTCS YIJIOM MEXITY
MEPECeKAOIUMHUCS MIPSIMBIMH, CKPEIIIMBAIOITIMHUCS
MPSIMBIMH B TIpocTpaHcTBe. J[aBaTh onpeneneHne
MEPIICHANKYJIIPHBIX IPSMBIX U IPSIMOH,
MepHeHIUKYISpHON K TiockocTi. HaxoauTs yriisl
MEXy CKpELINBAIOIUMUCS MTPSIMBIMH B KyOe 1
nupamuze. [IpuBoauTs npuMepsl U3 peanbHOU
JKM3HU M OKpYXKalolieil 00CTaHOBKH,
WLTIOCTPUPYIOLIUE NEPIEHAUKYIIPHOCTD MPSIMBIX B
MPOCTPAHCTBE U NEPHEHAUKYIIPHOCTD NPSIMOH K
10ckocTd. PopMyIMpoBaTh MPU3HAK
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MEPIECHANKYISIPHOCTH TPSIMOH U TIIOCKOCTH,
MPUMEHSATH €T0 Ha MPAKTHKE: OOBACHATH
NepHEeHANKYISIPHOCTD pedpa Ky0a 1 inaroHaiy ero
IpaHH, KOTOpasi ero He COAEPIKUT, HAXOAUTh JUIUHY
JIMaroHaiayu Kyba. BeIYHUCIIAT BEICOTY NPAaBHIIBHOM
TPEYTOJIbHON U NMPaBUIBHON YeTHIPEXYTONbHOIM
nUpaMuA no JuiHaM pédep. Pemars 3aqaun Ha
BBIYHCIICHHS, CBA3aHHBIC C IEPICHINKYIIIPHOCTHIO
MPSMOH 1 TIIIOCKOCTH, C UCIIOIb30BaHUEM IPH
PELICHUH UITAHUMETPUIECKUX (DaKTOB U METOZOB.
OOBSACHATD, 9TO HA3BIBAIOT NEPIICHINKYIAPOM H
HaKJIOHHOM M3 TOYKHU K TNIOCKOCTH; IPOEKIHEH
HAKJIOHHOHM Ha MI0CKOCTh. OOBICHATH, UTO
Ha3bIBAETCS PACCTOSIHUEM: OT TOUKHU 0 MIIOCKOCTH;
MEXKAY NnapaljiCIbHbIMU INIOCKOCTIAMU; MCKIY
MpSMOM U NapaJyIeIbHOM €Ml MIOCKOCThIO; MEXIY
CKpCIIUBAIOIIUMUCA IPAMBIMU. HaXOJII/ITI) 3TH
paccTosHUSA B IIPOCTHIX CIIydasx B KyOe, mupaMuse,
npusMe. MoenupoBaTh peabHbIe CUTYyalluy Ha
SI3BIKE TEOMETPHH, HCCIIC0BATh TOCTPOCHHbIC
MOJIETIH C UCTIOJIb30BAHNEM T€OMETPHIECCKUX
noHsTrHi. Mcrons30BaTh Npy penieHn  3a1a4 Ha
nocrpoeHue ceueHuit reopemy [udaropa, coiicTpa
MPSIMOYTOIBHBIX TPEYTOJILHUKOB

VYTibl MEXAY MPSIMBIMH U
IUIOCKOCTSIMHU

10
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AKTyann3upoBaTth (GaKTHl U METO/bI IITAHUMETPHH,
pelleBaHTHBIE TEME, IPOBOANTH aHanoruu. /laBars
OINpENEIEHUE yIaa MeXy IPSIMOI U INIOCKOCTBIO,
(opMyIHpOBaTh TEOPEMY O TPEX MEPIEHIUKYIIPax
u obpaTHy!0 K Hel. HaxoauTte yroa Mexmy mpsiMoii u
IJIOCKOCTBIO B MHOTOTPaHHUKE, PACCTOSHUE OT TOUKH
JI0 IIPSIMO# Ha MJIOCKOCTH, HCIIOJIb3Yys TEOPEMY O
Tpé€X nepnenaukynapax. [IpoBoaurs Ha yepTexe
NEPIEHIUKYIISIP: U3 TOUKU Ha NPSIMYIO; U3 TOUKHU HA
IUIOCKOCTh. JlaBaTh onpeaeneHe ABYTpaHHOTO yria
u ero 31eMeHToB. OOBSCHATH PaBEHCTBO BCEX
JIMHENHBIX YTJI0B ABYrpaHHOro yria. HaxonuTs Ha
yepTeke JIByIpaHHBI{ YToJl IpHu pedpe MupaMuibl,
MPU3MBI, apannenenunena. JlaBate onpeaencHue
yIia MeXJy IIIOCKOCTAMHU. JlaBaTh onpeeseHue u
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MHororpaHHuKu
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(hopMyIHpOBaTh IPU3HAK B3AUMHO
MEPIEHANKYISIPHBIX II0cKocTel. HaxomuTs yris
MEXAY IUIOCKOCTSIMH B KyOe U MUpamMHuze.
Hcnonb30BaTh Npy pelIeHNH 3a7a4 OCHOBHBIE
TEOPEMBI 1 METOJIbI IFIAHUMETPUH. MOIeTMpOBaTh
peajbHBIE CUTYalluH Ha SI3bIKE T€OMETPHH,
HCCIIEA0BATh MOCTPOCHHBIE MOJIENH C
HCTIONIb30BAHHEM T€OMETPUIECKUX MTOHATHH.
Hcnonp30BaTh NpH pENICHUH 33134 Ha TOCTPOCHHE
CCUCHMH COOTHOLICHUSI B TIPSIMOYT OJIbHOM
TPEyTrONbHUKE

AxTyanu3upoBaTh (PaKThl U METOJIbI IUTAHUMETPHH,
peleBaHTHBIE TeMe, IPOBOJIUThH aHAIOTHH. J{aBaTh
ONpeeNICHUE NapajlieenuIe1a, paclio3HaBaTh €ro
BUJIBI U U3y4aTh CBOMCTBA. [laBaTh OlpeeIeHNe
MUpPaMU/Ibl, PACIIO3HABATH BUJIbI IUPAMUI,
(opmMynHpoBaTh CBOIiCTBa pEéOep, rpaHeil U BBICOTHI
MpaBWIbHOM nupamMuabl. HaxoauTe miomans NoaHou
1 OOKOBO¥ MOBEPXHOCTH MupamMusl. JlaBaTh
OIpeJeJIeHuE yCeUYEHHON TUPaMU/Ibl, Ha3bIBaTh €€
31eMeHThl. DOPMYyIIUPOBATH TEOPEMY O TUIOIIATH
6OKOBOI TIOBEPXHOCTH IIPABUIIBHON yCeuEHHOI
nupaMuibel. Pemats 3a1a4u Ha BEIYHCIICHHE,
CBsI3aHHBIE C MMPAMUAAMH, a TAK)XKE 3a/1a4M Ha
[IOCTpOEHHE CeUeHUM. J[aBaTh onpeaesieHue IpU3MBbl,
pacro3HaBaTh BUABI PU3M, H300pakaTh MPU3MEI HA
gepTeke. HaxomuTh miommaas morHo mim O0KOBOM
[MOBEPXHOCTU NpU3MbIL. M3yyaTh COOTHOLIEHUS
Diinepa 1y uncia pédep, rpaHeil 1 BepUInH
MHOTOTpaHHUKA. M3yuaTh BUABI IPABUIBHBIX
MHOTOTPAaHHUKOB, UX Ha3BaHUS U KOJUIECTBO
rpaseil. MI3yuaTb CUMMETPUIO MHOTOTPAHHHUKOB.
OOBSACHATH, KAKKE TOYKH HA3bIBAIOTCS
CUMMETPUYHBIMH OTHOCUTENILHO ITaHHOM TOUKH,
MPSIMON WJIM IJIOCKOCTH, YTO Ha3bIBAIOT LEHTPOM,
OCBIO WJIH TUIOCKOCTHIO CHMMETPHUH (DHUTYPEIL.
[IpuBOAXUTE MPUMEPHI CHMMETPUIHBIX (QUTYP B
apXUTEKTYype, TEXHUKE, Ipupojie. MoaenupoBath
peaNbHbBIE CUTYaIlUH Ha S3BbIKE TEOMETPHH,
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HCCIIEA0BATh ITOCTPOCHHBIC MOACIIHN C
HCIOJIB30BAHUEM TCOMETPUICCKUX HOH)ITPIﬁ,
HCIIOJIB30BATh HOIIOGI/IC MHOTOIpaHHUKOB

OO0BEMBI MHOTOTPAaHHHKOB

IToBTOpEeHUeE: ceyeHus,
PAacCTOSIHUS U YTJIbI

https://uchebnik.
mos.ru/catalogue
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AKTyanmu3upoBaTh (DaKTHl ¥ METOJIBI IUTAHUMETPHH,
peneBanTHBIE TeMe. OOBICHATE, KaK H3MEPSIOTCA
00BEMEBI TeI, IPOBOISI AaHAIOTHIO C U3MEPEHUEM
miouaned MHOroyroiasHuKoB. @opmynupoBarthb
OCHOBHEBIE CBOIicTBa 00bEMOB. VI3ydaTh, BEIBOIHUTH
(hopMyIbl 00BEMA IPSIMOYTOIBHOTO
napaJulesieuIe1a, NPU3Mbl 1 TUPAMUJIBL.
Brruncnars 00bEM IPU3MBL U TUPAMHIBI TT0 UX
anemeHTaM. [IpuMeHsTh 00bEM JUIsl pereHus
CTCPCOMCTPUICCKUX 3aJlad U JJIsI HAXOKICHU A
TCOMETPUUECKUX BEIUIHH. MOIEIHPOBaTh peabHbIC
CUTYAaIlNH{ Ha S3BIKE TCOMETPHUH, UCCIICAOBATh
MTOCTPOCHHBIE MOJIENIN C UCTIOIB30BAHUEM
TCOMETPHUYCCKUX TOHATHH

CTpouTh ceueHHe MHOTOIpaHHUKA METOJIOM CJIE/IOB.
JlaBaTh ompeneneHue pacCTOsIHUS MeXAy purypamu.
Haxoauts paccTosiHue MEXIy MapaieIbHBIMU
IUTOCKOCTSIMH, MEX/Iy TUIOCKOCTBIO U MapaiIeIbHON
el psIMOH, MEK/Ty CKPEIINBAIOIIMMUCS MPSIMBIMH.
CTpouTh JUHEWHBIN Yroj IBYIpaHHOTO yria Ha
yepTe)ke MHOTOTPaHHNKA U HAaXOJUTh €T0 BEJIHUYHHY.
HaxonuTs yrisl MeXAy TIOCKOCTSIMU B
MHOTOTpaHHHUKaX

OBIIEE KOJIMYECTBO YACOB I1O
[MPOIr'PAMME

68
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Ne
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HanMeHOBaHnepasuen
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OcHOBHbBIE BUABI 1€ATCJIbHOCTH 06yqa10mnxc51

AxTyann3upoBaTth (HaKThl U METOBI IITAHUMETPHH,
pelleBaHTHBIE TEMe, IPOBOANTH aHanoruu. /laBars
orpezeneHus chepsl U mapa, uX HeHTpa, pajauyca,
nuametpa. Onpenenats chepy Kak QUrypy BpalieHus
OKpy>kHOCTH. VcciienoBaTh B3aMHOE PACIIONIOKECHNE
ctepbl U INIOCKOCTH, ABYX Cdep, WUTIOCTPUPOBATH 3TO
HA 4epTekax U pucyHkax. opMynupoBaThb
OTIpeJieTIeHHE KacaTeJIbHOH IITOCKOCTH K cdepe,
CBOMCTBO U MPU3HAK KACATENbHOM MIOCKOCTH.
3HAKOMUTECS C T€0JE3MIECKUMHE JIMHUSMH Ha chep
OOBSICHATD, YTO HA3BIBAIOT HIIMHAPOM, HA3bIBATH €TO0
aneMeHThl. M3yuaTh, 00BSCHATH, KaK MOJIYYUTh HUIHHIP
IIyTEM BpalleHUs IPSIMOYTOJIbHUKA. BBIBOOUTS,
UCIIOJIb30BaTh (YOPMYJIBI JUISl BBIYMCIICHHS TUIOIIAAN
60KOBO OBEPXHOCTH LMIKHApA. V3ydaTs,
pacro3HaBaTh pa3BepTKy LmnHApa. V3o0paxkaTs
LHUINHAP U €r0 CEYEHUS IIOCKOCTBIO, IPOXOIsIIeh
4yepes ero 0ch, NapajuleabHON WM NEPHEHIUKYIIIPHON
ocu. Haxoauts mromanu 3tux ceueHuil. Mogenuposats
pealbHbIE CUTYalluH Ha SI3bIKE TEOMETPHH, HCCIEJ0BATh
MOCTPOEHHBIE MOJIENIN C UCIIOIb30BAHUEM
reoMeTprIecKUX NOHATHHOOBSICHATE, KaKOe TEJI0
Ha3bIBAIOT KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0 3JICMEHTHI.
WzyudaTh, 00BICHATH, KaK MOIYYNUTh KOHYC IyTEM
BpaIeHNus IPSIMOYTOIBHOTO TPEyroiabHHKA. 11300paxars
KOHYC H €r0 CEYCHHS TUIOCKOCTHIO, TPOXOIAIIeH depe3
0Cb, U IJIOCKOCTBIO, IEPIEHINKYISIPHON K ocu. V3yuaTs,
pacno3HaBaTh pa3BEPTKY KOHyca. BeiBoauTS,
UCTIONIH30BATh (POPMYJIBI JUTS BEIYHUCIICHHS TUIOIIAAN
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0OKOBOI IOBEPXHOCTH KOHYyca. HaxoauTs mommagn
CEUYECHU, MPOXOIINX Uepe3 BEPIINHY KOHYCa WU
MEPIECHANKYIISPHBIX ero ocH. OOBICHATH, KAKOE TEIIO
HA3bIBACTCS YCCUEHHBIM KOHYCOM. M3y4yaTh, OOBICHATH,
KaK ero MoJy4uTh MyTEM BpalleHUsI IPSIMOYTOJIbHOM
Tpamnenuu. BeIBOAUTE, IPUMEHATH (GOPMYITY I
BBIYUCIICHUS TDIOMIATH OOKOBOM IOBEPXHOCTH
yCeu€HHOTO KOHyca AKTYalnn3upOBaTh (PaKThl H METOIBI
IUTAHUMETPHH, PEIeBaHTHEIC TeME, IPOBOIUTH
aHanorun. Pemate crepeoMeTpryecKue 3aaady,
CBsI3aHHBIC C TEJIIAMH BpAIICHUS, TOCTPOCHUEM CEUCHUH
TCII BpaH_IeHI/ISI, C KOM6I/IHaHI/I§IMI/I TCII BpaHleHI/ISI nu
MHOI‘OI‘paHHI/IKOB Ha HAXOXICHUC I‘GOMeTpI/I‘-IeCKI/IX
BeIU4MH. MCcnonbp30BaTh pU pelICHUU
CTEPEOMETPUUECKUX 33/1au TNIAHUMETpHUYCCKHE (DaKThl U
METO/bI 3aJJa4i HA BRIUMCIICHHE U I0KA3aTEIbCTBO.
MonenupoBathb peajbHbIC CUTYAINH Ha S3bIKE
TCOMETPHH, HCCIIECIOBATH TIOCTPOCHHBIE MOICITH C
HCTIOJIb30BaHUEM T€OMETPHUCCKUX TOHATHS

AKTyanu3upoBath (akTsl ¥ METObI INITAHUMETPUH,
pelieBaHTHBIE TeME, IIPOBOANTH aHAJIOTUU. BRIBOIUTE,
UCIIOJIb30BaTh (POPMYJIbl 00BEMOB: TPU3MBI, IUIIMH]PA,
IIpaMubl, KOHYCa; YCEUEHHOM MUpaMuIbl 1
yced€HHOT0 KOHyca. Pemrats ctepeomerpruieckue
3a1a4M, CBS3aHHbIE C BEIYHMCIEHHEM 00BEMOB.
DopMyIHpoBaTh ONpeieIeHHE MapOoBOTrO CETMEHTA,
IIapOBOTO CJIOSI, IApoBOTO cekropa [IpumMensTh
(hopMyITBI I71s1 HAXOXKAEHUSI 00BEMOB IIIAPOBOTO
CErMeHTa, 1apoBoro cekropa Pemars
CTepeoMeTpUIECKUe 3a/1a4H, CBSI3aHHbIE ¢ 00BEMOM
rapa ¥ Iwionaapko chepsl. MoaennpoBaTs peaibHbIe
CUTYaIlNH{ Ha S3bIKE TEOMETPUH, NCCIIEAOBATh
MOCTPOCHHBIE MOJIENIN C UCIOIb30BAHUEM
T€OMETPUUYECKHUX MOHATHH. AKTYaJIU3UpOBaTh (aKThl U
METO/bI IJIAHUMETPUH, PEIEBAHTHBIE TEME, IPOBOAUTH
aHanoruu. Pemats crepeomerpuueckue 3agauuy,
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CBSI3aHHBIE C COOTHOIIICHHEM 00BEMOB U TOBEPXHOCTEH
MOZOOHBIX TEJ B IPOCTpaHCTBe. MoeupoBaTh
peasbHbIC CUTYaIlUH Ha SI3bIKE TEOMETPHHU, UCCIEJ0BATh
MIOCTPOCHHBIE MOJIENIU C UCIIOIb30BAHUEM
TeOMETPUUECKUX TOHATHH

Bexkrops! u
KOOPJHMHATHI B
MPOCTPAHCTBE

[ToBTOpEHME,
00001IeHE,
CHUCTeMAaTH3aIHsI
3HAHUHU

OBIIEE KOJIMYECTBO
YACOB 11O ITPOTPAMME
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AxTyann3upoBaTh (HaKThl U METOBI IITAHUMETPHH,
peneBaHTHBIE TEME, TPOBOIUTE aHAIOTHH. OIIepUpOBATH
HOHATHEM BEKTOP B IpocTpaHcTBe. DOpMynupoBaTh
IIPaBWIIO MapauIeNIeUIIe A IPU CII0KEHUN BEKTOPOB.
CxJaipIBaTh, BEIYUTATh BEKTOPHI, YMHOXKaTh BEKTOP Ha
yycio. M3ydaTs OCHOBHBIE CBOMCTBA ITUX OllepaLuil.
JlaBaTp onpeneneHue NpsAMOYrojabHONH CUCTEMBI
KOOpAMHAT B IPOCTPAHCTBE. BBIpa3uTh KOOPAMHATHI
BEKTOpa 4epe3 KOOPAUHATHI €ro KOHIOB. BEIBOAUTS,
UCTIONH30BaTh (DOPMYITy AJHHBI BEKTOPA U PACCTOSHHSA
MEXy TOYKaMH. BeIpakaTb CKanspHOE IPOU3BEICHHUE
BEKTOPOB Yepe3 UX KOOPAUHATHI, BEIYUCISATH YTOJ
MEXAY ABYMs BEKTOpaMmHu, AByMs IpsiMbIMU. Haxonuts
YIoa MEKIY IPSIMOX U TNIOCKOCTBIO, YIOJ MEXKIY JBYMSI
IJIOCKOCTSIMU aHAJIMTUYECKUMU METOlaMU. BeIBOIUTS,
UCIIOJIb30BaTh ()OPMYITYy PACCTOSIHUS OT TOUKH JI0
IIOCKOCTH

PemaTs npocTeiimue 3a1a4n Ha HAX0XKICHNE UTHH U
YIJIOB B TEOMETPHUECKHUX (QUTypax, IPUMEHSITh TEOPEMY
[Mudaropa, TeopemMbl CHHYCOB M KOCUHYCcOB. Haxoaurth
IUTOIAAh MHOTOYTOJIbHIKA, Kpyra. Pacio3HaBaTh
o100HBIe (PUTYPHI, HAXOAUTH OTHOIICHUS JITMH U
mouanel. Mcnonb3oBaTh Npu pelIeHUU
CTEPEOMETPUUECKHX 3a1a4 (PaKThl U METOIbI
IUTAHUMETPHH
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BEPOATHOCTDBb U CTATUCTUKA

10 KJIACC
KoanuecrBo uyacos DJIeKTPOHHBIE OcHOBHBIE BU/IBI 1eSITEJILHOCTH 00y4aI0LIHXCH
HaumenoBanue
Non/ (uudposrie)
° n/m a3/1eJI0B H TeM
p Beero KoHTpoJbHbIe Ipakrnyec 0Gpa3oBaTeIbH
IporpaMMsl padoThI KHe padoThl
blepecypchl
https://uchebnik.m W3BnekaTs nHGOpMaLUIO U3 TAOJIUIL U THarpamMM,
IIpencraBnenue os.ru/catalogue?su HCTIONB30BaTh TAOIUIIBI U JHATPAMMBI IJIS
1 JaHHBIX U 4 bject program ids MIPE/ICTABIICHUS CTATUCTUYECKHUX JaHHBIX. Haxomuts
omnucaTenbHas =31937298 OTMcaTeNbHbIE XapaKTePUCTUKH JaHHBIX. BoIIBUraTh,
CTaTHCTHKA KPUTHKOBATh TUIIOTE3bI O XapaKTepe CIydaiHOH
M3MEHYMBOCTH U OIPENeIomuX e€ akropax
C . Beinensats Ha npuMepax cirydaiHble COOBITHS B
TTy9aifHbIe OTIBITHI U . ; N
ia https://uchebnik.m OTHCAHHOM CIIy4aiiHOM ombITe. DOPMYIHPOBATH
CITyJaiHbIE COOBITHSA, os.ru/catalogue?su N
: ' YCIIOBUSI IIPOBECHUS CiTydaifHoro onsiTa. Haxonurs
OIBITEI C i i o
2 3 1 bject_program_ids BEPOSATHOCTH COOBITHH B OIIBITaX C PAaBHOBO3MOKHBIMHU
PaBHOBO3MOXKHBIMH =31937298
— nucxozaMu. MosienupoBarh ONBITEL C PABHOBO3MOXXHBIMHU
3JIEMEHTapPHBIMH 5
3JIEMEHTAPHBIMHU HCXOJIaMH1 B XOJ€ TIPaKTHIECKON
HCXOJIaMHU
paboThI
https://uchebnik.m Hcnonp30BaTh quarpaMMbl Dijepa U CIIOBECHOE
Onepanuu Haj os.ru/catalogue?su OTIHCaHWe COOBITHIH Il (POPMYITHPOBKH U H300paKEHUSI
3 COBBITHAMH, CIIOKEHHUE 3 1 bject program_ids 00BeIMHEHUS U IlepeceyeHust COObITHH. PemaTh 3anaun
BEPOSITHOCTEHH =31937298 C MCIOJIb30BaHUEM (OPMYJIBI CIOKEHHSI BEPOSTHOCTEH
VYcnoBHas Pemrate 3amaun Ha HAX0XKICHHE BEPOSTHOCTEH COOBITHHA,
BEPOSATHOCTB, AEPEBO https://uchebnik.m B TOM YHCJIE YCIOBHBIX C TIOMOIIBIO JIepeBa CIIy4aifHOro
CIIy4alHOTO ONBITA, os.ru/catalogue?su onbiTa. OnpenensaTh He3aBUCUMOCTh COOBITHIA 11O
4 (hopmyna noaHOH 6 bject program ids (dopMyIse u o OpraHu3aIiK CIIy4aifHOTO OIIBITa

BEPOSITHOCTH U
HE3aBUCHUMOCTD
COOBITUI

=31937298
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https://uchebnik.m

os.ru/catalogue?su

Hcnonp30BaTh MPaBHIO YMHOXKEHHS I HEPEUHCICHUS
coOBITHH B CityyaiiHOM omnbIte. [lonb3oBaThest popMmysnoit

10 ITPOTPAMME

OeMeHTHI 4 bject_program_ids u TpeyronbHUKoM Ilackans 1is onpeseneHus yucna

KOMOWHATOPUKH =31937298 CcogeTAHMI
Pa30uBaTh CII0KHBIE SKCIIEPUMEHTHI Ha OTIEIbHBIC
ucnbITaHus. OCcBauBaTh IOHATHS: HCIIBITAHUE, CEPHS

https://uchebnik.m HE3aBHCHMBIX MCIIBITaHKM. [IpHBOIUTE IPHAMEDPHI CEPUii

Cepun 0s.ru/catalogue?su HE3aBUCUMBIX UCIIBITAaHUHN. PenaTh 3aaun Ha OHUCK

HOCTICZIOBATEIbHBIX 3 biect _program_ids BEPOSATHOCTEH COOBITHI B CEPHH UCIIBITAHUI IO IEPBOTO

UCIBITAHUI =31937298 ycnexa u B cepusix ucnbsitanuil bepnyinu. M3yyats B
X0Jle IPAKTUUECKOH pabOThI C UCTIOIb30BAHUEM
AJIEKTPOHHBIX TAOJIHIl BEPOSTHOCTH COOBITHH B CEPUSIX
HE3aBHCHMBIX UCITBITAHHI
OcBauBaTh MOHATHS: CITy4aliHasi BENYUHA,

https://uchebnik.m pacnpezeneHue, TabauIa pacipeesieHus, JuarpaMmma
os.ru/catalogue?su pacnpenenerus. IIpuBoauTs NpuMeEpsI pacipeleleHu,

CityuaiiHble BeJTUYIHHbI 5 bject program ids B TOM YHCJIE€ T€OMETPUUECKOT0 M ONHOMUATIBHOTO.

U PacCIpeAeICHUS] =31937298 CpaBHHBaTh pacrpeaesIeHusI CIIyYalHbIX BEJINIHH
Haxomuts 3HaUCHHUS] CYMMBI M TIPOU3BEICHHUS
ciyqaitHeIX Benm4ruH. CTPOHUTH U PacIO3HABATh
reoOMETPUYECKOe 1 OMHOMHATIBHOE PACTIPEACIICHUE

https://uchebnik.m [ToBTOPSATH M3yUEHHOE U BBICTPAUBATh CUCTEMY 3HAHHUI

O6o6menye 1 os.ru/catalogue?su

cucTeMaTH3alus 5 bject_program_ids

— =31937298

OBIEE KOJIMYECTBO YACOB 34
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11 KUIIACC

KoauuecTBo yacon DJIeKTPOHHBIE OcHOBHBIE BUABI AeSITEJbHOCTH 00yYaIOIHXCSI
HaumenoBanue
Ne (uugposbie)
pa3iesioB H TeM Konrpoabubie | Ilpakruyeckun
n/n Bceero oOpa3oBareJib
nporpaMmbl padoThI epadoThI
HbIepecypchl
OcBauBaTh MOHATHE MATEMAaTHYECKOTO OXKUAAHUS. [IpuBOIUT
https://uchebnik. 1 00CyXIaTh IPUMEPbI IPUMEHEHUSI MaTEMaTHYECKOTO
MaTeMATIIECKOE mos.ru/catalogue = OKHIAHHS. BpIuucnsITh MaTeMaTHYeCKOE OXKHIaHHUE.
2subiect progra Hcnonb30BaTh NOHITHE MATEMAaTHYECKOTO OJKUIAHHS U €T0
OXKHIaHHE Zsubject_progra N
1 e m ids=3193729 CBOMCTBA IIPH pelIeHNH 3a1a4. HaXoquTh 1o N3BECTHHIM
ciTy4aiiHOH TemeEaEe s .
i 8 (hopmynamM MaTeMaTHUECKOE 0XKUIaHHE CYMMBI CITy4aiHBIX
BEJINYNHBI =
BenmyKH. HaxoouTh 1o u3BeCTHBIM (opMyiam
MaTeMaTHYeCKUE OKHMIAHUS CIyYaiHBIX BETUYUH, HMEIOIIIX
TreOMETPHYECKOEe M OMHOMHUAIILHOE paclpeeIeHHs
https://uchebnik. OcBauBaTh MOHATHSL: TUCTICPCHS, CTAHAAPTHOE OTKIIOHCHUE
Jucnepcus u mos.ru/catalogue cydaiiHOM BenuuuHbl. Haxoqute aucnepcuto no
) CTaHNapTHOC ?subject_progra pacnpeneneHnto. Haxomuts mo u3BeCTHBIM GopMyriam
OTKJIOHCHHE 1 m_ids=3193729 JHCIIEPCHIO TeOMETPHYECKOTO U OHHOMHAIIBHOTO
ciyyaiHoU 8 .
e pacrpezeneH s, B TOM YHCIIE B X0JIe IPAKTHYECKON paboThI ¢
BEJINYUHBI
UCIIOJTb30BAaHUEM JICKTPOHHBIX TaOJIHI
https://uchebnik. 3HAKOMHUTBLCS € BLIOOPOYHBIM METOIOM HCCIIEOBAHUS
mos.ru/catalogue COBOKYITHOCTH JaHHbIX. 3y4yaTh B X0J1€ NPaKTHYECKOI pa60TLI
3aKO0H GOTBIITHX ?subject_progra C HCITOJTb30BAHMEM 3JICKTPOHHBIX TAOIUI] IPHMEHEHHE
3 S m_ids=3193729 BBEIOOPOYHOTO METOJIA MCCIIETOBAHHS
8
https://uchebnik. OcBauBath MOHSTHS: HEPEPBIBHAS ClTydaliHasl BEJIMUUHA,
HenpepbiBHbie mos.ru/catalogue HETIpEpBIBHOE paclpeienenne, GyHKIHS INIOTHOCTH
CITyJaiiHbIe ?subject_progra BEPOATHOCTH. [IpUBOIUTE TPUMEPHI HENPEPHIBHBIX CITyYaiHBIX
4 BeIMUHHEL m_ids=3193729 BeaMurH. HaxoauTh BEpOATHOCTH COOBITHH 10 JaHHOM
(pacnpeﬂeneHm) § q)yHKLU/IH IIJIOTHOCTH, B TOM YHUCJIC PABHOMEPHOT'O
pacnpezeneHus
H httgs://uchebnik. OcBanBaTh MOHITHS: HOPMAILHOE pacnpeesieHne. BeiensaTs
opMaJibHOE . i
5 P 1 mos.ru/catalogue IO OTIMCAHMIO CITyYallHbIC BEUYUHBI, PACTIPEACIEHHBIC TIO
pacripeseneHus

?subject_progra

HOpMaJIbHOMY 3aKOHY. HpI/IBOHI/ITB IpUMEPLI 3a/1a4,
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m_ids=3193729
8

MIPUBOIAIINX K HOPMAIBHOMY pacnpenenenuto. Haxoauts
YHUCIIOBBIE XapaKTEPUCTUKU HOPMAIBHOTO pacIpeieIeHUs 1Mo
M3BECTHBIM (popmynam. Permiate 3a1a4n, CBI3aHHEIC C
MIPUMEHEHUEM CBOMCTB HOPMAJILHOTO paclpe/IeIieHUi, B TOM
YHCJIC C UCIIOIB30BAHUEM JICKTPOHHBIX TAOIHUI]

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

IToBTOpEHUE,
00001eHNE U
CHCTEMAaTH3alUs
3HaHUH

PACCMOTPEHO
Ha 3aceJaHuH METOJIMYECKOTO 00bEIMHEHNS

yauteneit Matematuku u nHpopMmatuku MBOY COIII Ne 1

ot 28 aBrycra 2024r.

Pyx. MO

Kproxosa A.B.

19

34

https://uchebnik.
mos.ru/catalogue

?subject_progra
m_ids=3193729

8

IToBTOPATH N3yYCHHOE U BBICTPANBaTh CHCTEMY 3HAHHUN

COT'JIACOBAHO

3aMecTUuTelb AUPEKTOPA

N.B. Yepnbix

29 aBrycra 2024r.
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