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1. IlosicHuTeILHAS 3aIUCKA

AnreOpa 1 Hauajga MaTeMaTUYECKOTO aHAIKM3a

VY4ebnplli Kypc «Anredpa W Hadajia MaTeMaTHYECKOTO aHaIM3a» SBIISCTCS
OJIHUM M3 Haubojee 3HAYUMBIX B IMpOTrpaMMe CpeAHEero oOuiero oOpa3oBaHMs,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH OOECHEUYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
U3YYEHHS] BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJIEHUE 00YyYaroIMXcsl HA YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUSI MH(OPMATUKH, OOIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U APYTHX
IUCIMIUIMH. B paMkax maHHOro yueOHOro Kypca oOydaroIiMecs OBJIa/I€BarOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyIUpyeT CBOU
JOCTH)KEHHUS B MaTeMaTH4eCKon (popme.

VY4eOHbIll Kypc anreOpbl U Hayall MaTeMaTHUYECKOr0 aHallh3a 3aKJaJlbIBaeT
OCHOBY i1 YCICLIHOTO OBJIQJICHUS] 3aKOoHaMu (U3UKHU, XUMHUHU, OHOJIOTHH,
MMOHMMAaHUSI OCHOBHBIX TEHACHIIMNA pa3BUTHS SKOHOMHUKU U OOIIECTBEHHOU KU3HH,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh UX JUIs JaldbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XM3HU. B TO ke Bpemsi oBiajeHHe aOCTPAaKTHBIMU U JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSMHU anreOpbl U MaTEeMaTHYECKOTO aHalu3a pPa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBATh
YTBEPAKIACHUS C MOMOUIBI0O UHAYKIMU U PACCYKIATh JEIYKTHUBHO, HCIOJIb30BATh
00001IeHNe W KOHKpPETU3allMlo, abCcTparupoBaHME U aHaJIOrUio, (opmupyer
KpEaTUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xone msyuenus ydeOHOro Kypca «Anredpa u Hayaisa MaTEMaTUYECKOTO
aHanu3a» oOydJarouuecs MOJy4yalroT HOBBIM OMNBIT PEHICHHUs MPUKIAAHBIX 3ajaad,
CaMOCTOSATENILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH pealIbHbIX CHUTYalluH,
UHTEpIpETAllMi  TOJYYEHHBIX  PEIICHUM, 3HAKOMSATCA C  IpUMEpaMu
MaTeMaTHUYECKUX 3aKOHOMEPHOCTEM B MNPHUpPOJAE, HAyKE M HUCKYCCTBE, C
BBIJIAIOIIIMMUCS MAaTEMAaTHYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

VYyebHblli Kypc 00J1aJa€T 3HAUYUTEIbHBIM BOCHUTATEIbHBIM MOTEHLIUAIIOM,
KOTOPBIA pealn3yeTcs Kak 4dYepe3 Y4ueOHBI Marepuaj, CIOoCOOCTBYIOIIHA
(GbOpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHUS, TaK W uepe3 crnenuduky ydeOHOU
NEeATEIBbHOCTH, TpPEOyIomed MPOJOKUTEIHHOM KOHIIGHTPAIlMU  BHUMAaHMS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32 TOJyYECHHBIN
pe3yJbTar.

B ocHoBe Meromuku oO0y4yeHHs ainreOpe M HayalaM MaTeMaTHUYECKOTO
aHaIN3a JISKUT JACSTEIBbHOCTHBIN MPUHITAIT 00YUYEHUS.

B crpykType yueOHOro kypca «Anredpa M Hayala MaTeMaTHUYeCKOro
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aHaJIn3a» BBIACJICHBI CIICAYIOIINUC COACPIKATCIbHO-MCTOANYCCKHUC JIMHUUN: «Yucna



U BBIYUCIICHUA», «DyHKIMH U TpaduKu», «YpaBHEHUS U HEpaBEeHCTBay, «Hauana
MaTeMaTUYeCKOro aHaiu3a», «MHokecTBa U JIoTMKa». Bce OCHOBHBIE
COJIEPKATENbHO-METOANUECKNE JIMHUM H3Y4arOTCsl HAa MPOTSHKEHUM JBYX JET
oOyueHHUs1 Ha YpPOBHE CpEAHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHSIS
Apyr Apyra W MOCTENEHHO HAChIAsCh HOBBIMU T€MaMH WU paznenamu. JlaHHBIN
y4eOHBI KypC SBJSICTCS HMHTETPATUBHBIM, TIOCKOJBKY OOBEeIUHAET B cebe
COJIEp)KaHUE HECKOJIbKMX MAaTeMaTU4eCKUMX IUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUS, MAaTEMaTUUYECKUHM aHalIu3, TEOpPHUs MHOXKECTB, MaTeMaTHYeCKas
noruka u Apyrue. I[lo mepe Toro kak oOywaromiuecs OBIaJeBalOT BcE Ooiee
[IMPOKUM MATEeMAaTUYECKUM ammapaToM, Y HUX MOCJIEI0BaTEIbHO (POPMUPYETCS U
COBEPILEHCTBYETCS YMEHUE CTPOUTh MATEMaTUYECKYI0 MOJENb peaJbHOU
CUTyalluy, IPUMEHATh 3HAHUS, TIOJyYEHHbIE NIPU U3YYEHUH Y4eOHOTO Kypca, AJs
pEILIEHUsI CaMOCTOSITENIbHO C(HOPMYIMPOBAHHONW MaTeMaTUYECKOM 3a/1a4uu, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopeprkarenbHO-MeTOAMYECKasl JIMHUA «YUucna M BBIYUCICHUS» 3aBEpIIAET
(opMHpOBaHKE HABBIKOB UCIOJIb30BAHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4aTo Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHMsi 0coboe BHHMMaHue yxaensercs  (OPMHUPOBAHHIO  HAaBBIKOB
palOHaIbHBIX BBIYMUCICHHUM, BKIIOYAIOMIMX B €€0sl HCIIOJIb30BAHUE PA3IMYHbBIX
dopM 3amucu YuCla, YMEHUE JeJaTh MPUKUJIKY, BBIIOJHATh MNPUOIMKCHHBIC
BBIYMCIICHUS, OLICHMBATh YUCJIOBBIE BBIPAKEHHUSA, pabOTaTh ¢ MaTeMaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYalOUIMMCS MHOXXECTBA HATypaJbHBIX, LEJbIX,
pAalMOHAIBHBIX WM JEHCTBUTEIBHBIX  YHMCEJ  JOINOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIOM U3 3TUX MHOXKECTB pPaccMaTpUBAIOTCA
CBOMCTBEHHBIE €My CIeUU(PHUUECKHE 3aJadyd M Olepaluu: JIeJIEHUEe Haleno,
ONEepUpPOBAaHUE OCTATKAMU Ha MHOXKECTBE LEJbIX YHCEN, O0COOble CBOWCTBA
paloOHaIbHBIX M UPPALMOHAIBHBIX YHCEN, apu(PMETHYECKUE ONepalum, a TakKe
U3BJICUEHNE KOPHSI HAaTypaJbHOM CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO KpPyra HMCHOJIb3YEMbIX YHCENl U
3HAKOMCTBY C BO3MOXHOCTSIMU UX NMPUMEHEHHUsS JUIsl PEIICHMs Pa3iuyHbIX 3a7ad
(dopMupyeTcsi mpeacTaBI€HUE O €IMHCTBE MaTeMaTHKH KaK HayKd U €¢ pOJId B
MOCTPOCHUU MOJIENEl peajbHOro MHpa, IIUPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpPETH3aLusl.

JIunust «YpaBHEHUSI U HEPABEHCTBA» pEAIM3YeTCs] Ha MPOTSKEHUU BCETO
o0yuyeHHsI Ha ypOBHE CpeaHero oOmiero oO0pa3oBaHUs, IMOCKOJIBKY B KaJI0M
paznene IlporpamMmbl MpeAyCMOTPEHO pEUIeHHWE COOTBETCTBYIOLIMX 3a1ady. B
pe3ynpTaTe OOydarolluecss OBIAJAEBAIOT PA3IUYHBIMH METOJAMHU  PELICHUS
paloOHaNIbHBIX, HUPPAUOHATIBHBIX, MOKA3aTeNbHBIX, JIOrapuPMUYECKUX U
TPUTOHOMETPUUYECKUX YPABHEHMI, HEPABEHCTB U CUCTEM, a TaKXKe 3ajad,
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cozepxkammx napaMmerpbl. [lomydeHHble yMEHUS IIUPOKO HCIONB3YIOTCS MpH
UCCJIeIOBAaHUM (DYHKIMI C TOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIIATHBIX
3a/1a4y ¥ 3aj7]a4 Ha HAaXOXXJIEHWE HAUOOJBIINX U HAUMEHBIINX 3HAYECHUN (YHKIIUU.
JlanHasi cozepkaTesbHas JIMHUS BKJIIOYAET B ce0sl Takke POpMUPOBAHUE YMEHUI
BBIMIONHATh ~ pacyeTl 1o  QopmynaMm, MnpeoOpa3oBaHHs  pPalMOHATIHHBIX,
UppalMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAXKECHUM, a TaKKe BbIPaXCHUH,
colepKalMx cTeneHu u jorapudmel. braromaps u3ydeHuro anredpanyeckoro
Marepuaia MOPOUCXOOUT  JAIbHEHIIEE  pa3BUTHE  ANTOPUTMHUYECKOTO  H
abCTPaKTHOTO MBINUICHUS OOydaromuxcs, GOPMUPYIOTCS HAaBBIKH JETYKTUBHBIX
paccyxaeHuid, paboOThl C  CHUMBOJBHBIMH  (OpMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTEN M 3aBHCHUMOCTE B BHUJE PAaBEHCTB M HEpaBeHCTB. Airebpa
npennaraet d3(PGEKTUBHbIE HMHCTPYMEHTBHI ISl PEIICHUS] MPAKTUYECKUX U
€CTECTBEHHOHAYUYHBIX 33J]a4, HArJsSJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUS «DyHKIMM u rpaduku» TECHO
MepervieTaeTcss ¢ APYTMMH JIMHUSMU Y4€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33JJaCT MOCJEN0BATEIBLHOCTh U3yUEHNs MaTepuaia. 3ydeHne cTeneHHoi,
MOKa3aTeNIbHOM, JIorapuPMUIECKON U TPUTOHOMETPUYECKUX (DYHKIIHMM, NX CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUN JJIsl pelIeHUs 3aja4 U3 JAPYruX y4eOHBIX
MIPEAMETOB U PEabHOM KMU3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk U C PEIICHHUEM YpaBHEHHM M HepaBeHCTB. lIpu 3TomM OO0JbIIOE BHUMaHHUE
ynensiercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJiaMU 3aBUCUMOCTH MEKIY
pPa3UYHBIMA BEJIIMYMHAMU, HCCIIENOBATh TMOJIyYCHHbIC (YHKIIMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Toi CoAepKaTeIbHOM JIMHUM HAIlEJIeH Ha pa3BUTHE YMEHUUN
M HaBBIKOB, TIO3BOJSIIOIIMX BBIPAXKAaTh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
paznuyHOil (hopme: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero usydenue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHas JuHus «Hadama maremMaTH4ecKoro aHajan3a» IO03BOJIAET
CYILLIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTHYEeCKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIHBIX 00YyYarolmuMCs, TaK KaK y HHUX HOSIBISETCS BO3MOXHOCTb CTPOMTD
rpa@uKky  CIOXHBIX (YHKIHM, ONpEAeHsITh WX HAWOONBIINE W HAWUMEHBIIHE
3HAYCHUS, BBIYUCIIATH TUIOMAAN (GUTYP U OOBEMBI TEJ, HAXOIUTh CKOPOCTH H
yCKOpeHHusl TmporeccoB. JlaHHas coxaepxaTenbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTH TIOCTPOEHHUSI MaTEeMaTHYECKUX MOJENe peallbHbIX CHUTyallui,
NO3BOJISIET HAXOJWTh HAWIIy4lllee pEUIEHWE B NPUKIAJHBIX, B TOM 4YHUCIE
COLIMAJIBHO-PKOHOMHYECKHUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMHU MaT€MaTUYECKOIO
aHalM3a CHoCOOCTBYET PAa3BUTHUIO a0CTPAaKTHOTO, (POPMATbHO-IOTUYECKOTO H
KpPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
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3aKOHOB MaTeMaTHKH B HayKe, TEXHHKEe M HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJAIOIINXCSI pe3ysibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHA MAaTEMaTHKH Kak
HayKHd, 1 00 UX aBTOpax.

CopnepxxarenpHO-MeTOIM4eCKas JTUHUA «MHOXKECTBa U JIOTMKa» BKIIOYAET B
ceOsi DIIEMEHTbl TEOPUH MHOXKECTB M MaTeMaTU4YEeCKOM JIOTUKU. TeopeTHko-
MHO>KECTBEHHBIE MPEICTABICHUS POHU3BIBAIOT BECh KYpC IIKOJIBHON MaTeMaTUKU
U TpeyiaraioT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEAUHSIONIMN BCE pa3zelibl
MaTeMaTUKd M €¢ NPUJIOKECHUN, OHHM CBS3BIBAIOT pa3Hble MaTeMaTHYECKHUE
IUCUMIUIMHBL ¥ WX TpPUIOXKEeHHs B eauHoe wenoe. [losromy BakHO aaTh
BO3MOXXHOCTh OOydYaromiemMycss MOHMMATh TEOPETHKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTUKH U HCIIOJIb30BaTh €r0 IS BBIPAKCHHUSI CBOMX MBICIICH.
JlpyruM BaXXHbIM TPU3HAKOM MaTE€MaTHKU KaK HayKd CIeQyeT NpU3HaTh
CBOMCTBEHHYIO €Il CTpPOrocTb OOOCHOBAaHMN M CJIEJOBAaHHE OMNPEICICHHBIM
OpaBWjaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO € 3JEMEHTaMH
MaTEMaTHYECKON JIOTHKH CIHOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHHS
00yJaromuxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYXACHHUS HA OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIIJICHHUS.

B yuebHOM Kkypce «AnreOpa uM Hayaja MaTeMAaTHUYECKOTO AaHAJIU3a»
OPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOTO MOJEIUPOBAHUS, KOTOPBIE IMPU3BAHBI
CHocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH pealbHbIX
CUTyallui, MCCIENOBAaHUS JTHX MOJIEJe C TOMOIIBIO ammapaTa anreOpbl |
MaTEMaTHUECKOTO aHaIN3a, WHTEPIpEeTAllMH TOJIYYCHHBIX pe3yslbTaToB. Takue
3aJlaHuUs BIUIETEHbI B KQXK/IbII U3 pa3/ieJIoB IPOrpaMMbl, IOCKOJIBbKY BECh MaTepUall
y4eOHOro Kypca IIMPOKO HCHOJB3YEeTCs JJIsl pelleHUs NpUKIaAHbIX 3aaad. llpu
pEelIeHNH  pealbHBIX  MPAaKTHUECKHX  3a7ad  oOydJarommecs  pa3BHBAIOT
HAOIIOIaTENPHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCTOJB30BaTh  aHAJOTHIO, 0000IIaTh W  KOHKPETU3UPOBAThH  MpoOJeMy.
JlesTenbHOCTh 10  (OPMUPOBAHUIO HABBIKOB PpELICHMs] TPUKIAJAHBIX 3a]ad
OpraHMU3yeTCsl B IPOLIECCE U3yUEHUs BCEX TeM yueOHOro Kypca «Anredpa u Havana
MaTeMaTHUYECKOTO aHaTTN3a.

Ha wusydyenue yuyeOHOro kypca «Aurebpa MW Hayala MaTeMaTUYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kimacce — 136 vacos (4 yaca B Hegento), B 11
kiacce — 136 yacos (4 yaca B He/IeIIO).

I'eomerpus

['eomeTpus siBNsieTCS OJHUM U3 0Aa30BBIX KYPCOB Ha YPOBHE CPEAHETO 0OIEro
oOpa3oBaHMsl, TaK Kak 00eCrieunBaeT BO3MOKHOCTb U3YUESHHS! TUCIUTUINH
€CTECTBEHHOHAYYHOW HAIPABIECHHOCTH U IIPEAMETOB I'yMaHUTAPHOTO LIUKJIA.
[TockonbKy TOrUYECKOE MBIIIEHUE, POopMHUpyeMOe IPU U3YYECHUU
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00y4aroIUMUCS MOHATUHHBIX OCHOB T€OMETPHUH, NPHU T0KA3aTEIBCTBE TEOPEM U
MOCTPOCHUH IENOYKU JTOTHUECKUX YTBEPIKICHUHN MPU PEILICHUN T€OMETPUIECKIX
3a/1a4, yMEHHE BBIIBUTATh U OMPOBEPTaTh THIOTE3bI HEMTOCPEACTBEHHO
UCIOJIB3YIOTCS IIPU PELLIEHUH 331a4 €ECTECTBEHHOHAYYHOTO LIMKJIA, B YaCTHOCTHU
puznyeckux 3anad.

[lenb ocBoeHus mporpaMmbl yaeOHOTo Kypea «['eomerpus» Ha yrmyOiaeHHOM
YpOBHE — pa3BUTUE WHIUBUAYATIbHBIX CHOCOOHOCTEH OOydaromuxcs Mpu
U3yYE€HUU T€OMETPUH, KaK COCTAaBJISIOLIEH MpeAMETHON obnactu «Marematuka u
UHpOpMaTHUKa»  yepe3  00ecleuyeHUEe  BO3MOXHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHUsl  Oosee TIyOOKUX TEeOMETPUYECKHX 3HAaHUW U JeHCTBUA,
CHEIU(PUIHBIX T€OMETPUHN, U HEOOXOJUMBIX ISl YCIEIIHOTO MPOo(ecCHOHAIBHOTO
oOpa30BaHMsl, CBSI3aHHOTO C UCMOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a7auaMy Kypca T€OMETPUM Ha YIIyOJICHHOM YpOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIUMU KypC 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciMpeHne MpeACTaBIeHUsI 0 TEOMETPUU KaK 9aCTH MUPOBOUM KyIbTYphI
(dbopMupoOBaHrE 0OCO3HAHUS B3aUMOCBSI3H TEOMETPHUH C OKPY KAIOIIIMM MUPOM;

(GopMUpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHMIINX MaTeMaTHYECKUX MOJENSX, MO3BOJSIOUIMX ONHUCHIBaTh M H3Yy4aTb
pa3HbIe SBICHUS OKPYKAIOIIETO MHUPA, 3HAHWE TOHATUHHOTO afmapara Mo pa3aeny
«CtepeomeTpus» yaeOHOTO Kypca TeOMETPHH;

¢bopMupOBaHHE  YMEHHUS  BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX M UX OCHOBHBIMU CBOMCTBAMM, 3HAHHUE TEOPEM,
dopMyn M yMeHHWE UX MPUMEHITh, YMEHHs JIOKa3bIBaTh TEOPEMbl U HAXOAWUTH
HECTaHIapTHBIE CIIOCOOBI pEIICHUS 3a/1a4;

dbopMupoBaHrE YMEHUs paclio3HaBaTh HA YepTekaxX, MOJEIAX U B peaJbHOM
MHUpE MHOTOTPAHHMKH U Tejla BpalleHUs, KOHCTPYHPOBAaTh TE€OMETPUUECKHE
MOJIENH;

¢bopMUpOBaHHE MOHHMMAaHUS BO3MOYKHOCTH aKCHMOMAaTHYECKOrO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (OpMUpOBAHUE TOHMMAHHUS POJIU AKCUOMATHKH TPH
IIPOBEACHUY PACCYKICHUN,

dbopMupOBaHHE yYMEHHMs BIAJETh METOJAMU JOKa3aTeNbCTB U AJITOPUTMOB
pellIeHusl, YMEHHUSI MX NPUMEHATb, MPOBOAUTH JIOKA3aTEJIbHbIE PACCYXACHUS B
XOJI€ peUIeHHs] CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJEp>KaHUEM,
dopMupoBaHHE TPEACTaBICHWs O HEOOXOIMMOCTH  JIOKa3aTelIbCTB  IIpU
000CHOBaHMY MaTEMAaTHUYECKUX YTBEPKACHUN U POJM aKCUOMATHUKH B TIPOBEACHUN
JeNYKTUBHBIX PacCyXJIEHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHUE MHTEJUICKTYAlIbHBIX M TBOPUYECKUX
CHOCOOHOCTEN 00yuaroluxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJIEHUS], UHTEPECA K U3YUEHHUIO T€OMETPUH;
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dopmupoBanre (QyHKIHOHATIBHOW TPaMOTHOCTH, PENEBAHTHOW T'€OMETPHH:
YMEHHUSl PAClO3HABAaTh TMPOSIBICHUS TECOMETPUYECKUX TMOHSATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYalUSX W NPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEM,
MOJICTTUPOBAHUSl PEATbHBIX CUTYyalludd, MCCIEAOBAaHUS TMOCTPOSHHBIX MOJEIEH,
MHTEPIIPETALINN TTOTyUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJEpKATEIbHBIMUA JTHHUSIMU yueOHOro Kypca «I['eomerpus» B
10-11 knaccax siBasttoTcst: «IIpsiMble U TIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «Bekroppl ©  KOOpJAWHATHI B
POCTPAHCTBEY, «JIBUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpebGoBaHHE «yMEThb OMNEPUPOBATH
MOHITUSIMWY», PEJICBAHTHBIMU T€OMETPUH Ha YITyOJICHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJAEP)KATEIbHBIM JIMHUSM Yy4eOHOTO Kypca, a
(opMupoBaHHE JIOTUYECKUX YMEHUH pacnpenensercs He TOJbKO IO
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 rojgaM oOyueHusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysibTaTaM ocBoeHUsi denepanbHoil paboueit
MPOrpaMMBbl, PaCHpEAeICHHBIM IO TojaM OOydYeHHUs, CTPYKTYPHPOBAHO TaKHM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIpOCaM 00yYaroIuecs
oOpamiaiucb HEOAHOKPAaTHO. OTO MO3BOJIAET OPraHU30BaTh  OBJIAJICHHUE
reOMEeTPUUYECKUMHU MOHATUSIMU U HaBbIKaMU MOCJIE0BATEIBHO U MOCTYNATENbHO, C
COOJTIOICHHEM TPUHITUIIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKHUX MPECTABICHUIA OOYJArOIINXCs, PACIIUPSI U YIIIyOssis
e¢, 00pa3ys NPOYHbIE MHOXXECTBEHHbBIE CBSI3H.

[Tepexon Kk M3y4EHHUIO TEOMETPHUH Ha YIIIYyOJIEHHOM YPOBHE MO3BOJISET:

co3gath  ycnoBus ans  guddepeHumanyi  oOyd4eHHS,  TOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTENbHBIX MPOrpaMM, OOECHEYHUTh YIIIYyOJICHHOE
M3YyYEeHHE TEOMETPHUHU KaK COCTABIISIONIECH yueOHOTo mpenmeTa «MaTemaTukay;

HOJIFOTOBUTh OOYyYarOUIMXCAd K MPOJOJDKECHUIO H3YyUEHUsS MaTEeMaTHKU C
y4eToM BBIOOpa Oymymiei mpodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 podeccruoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomeTpusi» Ha YriIyOJICHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Heenmo), B 11 kimacce — 102
yaca (3 4aca B HEJIETI0).

BeposaTtHocTh M cTaTuCTHKA
VY4eOHbIi Kypc «BeposITHOCTb ¥ CTaTUCTHKAY YTIyOJIEHHOTO YPOBHS SIBJISCTCS
MPOJO/DKCHHEM M Pa3BUTHEM OJHOMMEHHOTO YYeOHOTO Kypca YriIyOJEHHOTO
YpOBHSI Ha YPOBHE CpeAHETO 001Iero 0opa3oBanus. YUeOHbIM Kypc peIHa3HAYCH
T GOPMUPOBAHUSA y OOYUYAIOMIUXCS CTATUCTUYCCKOW KYJIbTYphl M TOHUMAaHUS
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pOJIM TEOPUHM BEPOSITHOCTEW KAaK MAaTEMAaTHYECKOTO MHCTPYMEHTA I H3yYEHHS
CJIy4aliHbIX COOBITHH, BEIMUYMH U IpoueccoB. [Ipu uzydyennn kypca odoramarorcs
IPEICTaBICHNUA OOYYAIOIIMUXCS O METOJaX HCCIENOBAaHUS M3MEHYMBOIO MUPA,
pa3BUBacTCAd NMOHMMAHHWE 3HAYMMOCTH M OOIIHOCTH MaTEMAaTUYECKUX METOJI0B
MO3HAHHUS KAaK HEOThEMJIIEMOM YacTH COBPEMEHHOIO €CTECTBEHHOHAYYHOIO
MHUPOBO33PEHUS.

Conepkanue y4yeOHOrO Kypca HaMpaBI€HO Ha 3aKPEIUICHUE 3HaHUU,
MOJTyYEHHBIX MPU U3YYCHHH Kypca Ha ypPOBHE OCHOBHOTO 001ero oOpa3oBaHus, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIy4alHBIX BEJIIMYMHAX U B3aUMOCBA3SAX MEXKAY
HUMHU Ha BaXKHBIX IIPUMEpax, CHOKETbl KOTOPBIX MOYEPIIHYTHI U3 OKPYKAOLIETO
Mmupa. B pesynbrarte y o0yyaromuxcs J0HKHO ¢(hOPMUPOBATHCS MPEACTABICHHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOIIMX MAaTEMATUYECKUX MOJAEIAX, HCIOIb3YEMbIX
UL  ONMCAHUSl ~ AHTPONOMETPUYECKUX U JEMOrpaUUYeCKUX  BEJIUYUH,
HOTPEIIHOCTE B pA3NIMYHBIE POJA HM3MEPEHUAX, IJIUTEIBHOCTH OE€30TKa3HOM
paboThl TEXHUYECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUM U MPOLIECCOB
B oOmiecTBe. Y4eOHBIM Kypc sBisieTcs 0a30i I OCBOCHUS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJMMBIX CIIELHAIMCTAM HE TOJIBKO MH)KEHEPHBIX
CHEUUATbHOCTEH, HO TAKXE COLHMAIBHBIX M IICUXOJIOTMYECKHUX, ITOCKOJIbKY
COBpEMEHHBIE OOILIECTBEHHbIE HAYKH B 3HAUUTEJILHOW MEpE MUCIONB3YIOT ammapar
aHain3a OOJBIIMX JaHHBIX. LleHTpanbHy0 YacThb yuyeOHOro Kypca 3aHUMAaeT
o0OcyX/IeHHe 3aKkoHa OOJIbIIMX Yucend — (yHIAMEHTaIbHOTO 3aKOHA IMPUPOJIbI,
MMEIOIIIEr0 MaTeMaTHIECKyI0 (hOpMalIU3aIHIoO.

B cooTBeTcTBUM C yKa3aHHBIMU LEISIMH B CTPYKType Y4YEOHOro Kypca
«BeposTHOCTP M CTaTHCTHKA» Ha YINIyOJCHHOM YPOBHE BbIJEJEHbl OCHOBHbBIE
cozepkatenbHble JIUHUN: «CiydaiiHble COOBITUS U BEpOSITHOCTH» U «CitydaiiHble
BEJIMUMHBI U 3aKOH OOJBIINX YUCEID.

[ToMuMO OCHOBHBIX JIMHUU B y4€OHBIH KypC BKJIIOUEHBI 3JIEMEHTBl TEOPUU
rpagoB U TEOpPUM MHOXKECTB, HEOOXOAUMBIE Il TOJHOIIEHHOTO OCBOEHUS
MaTepuaiga JIaHHOTO Y4YeOHOTO Kypca M CMEXKHBIX MaTeMaTHUYeCKUX Y4YEOHBIX
KYpCOB.

Conmepxxanne nuHuUM «CiydailHble COOBITHUSI W BEPOSITHOCTH»  CIIYKHUT
OCHOBOW 111 (pOpMUpOBaHUS MPEACTABICHUN O paCHpeleeHUH BEpOsITHOCTEN
MEK1y 3HAUCHUSMU CIIyYalHbIX BEJIMYUH. BaxkHYI0 4acTh B 3TOU COAEPKATEIBHOU
JMHUY 3aHUMAeT U3y4eHHe Tr€OMETPUUECKOro U OMHOMHUAIBHOTO paclpeaeeHui 1
3HAKOMCTBO C WX HENPEPBIBHBIMUA aHAJIOTaMU — IMOKA3aTEIbHBIM U HOPMAaJIbHBIM
pacnpeeeHUsMH.

Tembl, CBsi3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMU BEJIMYMHAMU U
pacnpeesIeHUs MU, aKLEHTUPYIOT BHUMAHUE OOYYAIOIIMXCS HAa ONUCAHUM U
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M3YYEHUU CITy4alHBIX SBJICHUH C MOMOILBIO HEMPEPHIBHBIX (yHKIHI. OCHOBHOE
BHHUMAHHE YACISETCS 0Ka3aTEIbHOMY U HOPMAaJIbHOMY PacpeIeICHUSM.

B yuebHOM Kypce mpeaycMaTpHUBaeTCsl O3HAKOMHUTEIIBHOE H3YYEHHE CBSA3U
MEXIy CIy4YalHbIMM BEJIMYMHAMM M ONMCAaHUE JTOW CBSI3U C IMOMOUIBIO
KO3(pPUIUEHTa KOPPEISUUU M €ro BbIOOPOYHOIO aHaiora. OTHU 3JIEMEHTHI
CoZlepKaHUs Pa3BUBAIOT TeMy «/lnarpaMmsl pacCEMBaHUsD), U3YYEHHYIO HA YPOBHE
OCHOBHOT0O 00I11ero oOpa3oBaHus, U BO MHOTOM OIMPAIOTCS Ha CBEICHUS U3
KYpCOB aJIr€Opbl U T€OMETPHH.

Eme oaumn  siaeMeHT  coaepKaHMs, KOTOPBIM — mIpeajiaraercsi  Ha
O3HAKOMHTEIIBHOM YPOBHE — IIOCJIEJOBATEIBHOCTD CIYYalHBIX HE3aBUCHUMBIX
COOBITUH, HACTYNAIOIIMUX B €IUHUILY BpeMeHH. O3HaKOMJICHHE C pacIpeieIeHuEM
BEPOSITHOCTEM KOJIMYECTBA TAaKMX COOBITUI HOCUT Pa3BHBAIOLIUN XapakTep H
ABJISIETCS] AKTYaJbHBIM JUIsl OyylIMX aOUTYpHUEHTOB, NOCTYIAIOIIUX HA y4yeOHbIE
CHEUUATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAyKaMH, IICUXOJIOTHEH H
YIPaBJICHUEM.

Ha wu3yuenume yueOHOro Kkypca «BepoATHOCTb U CTAaTUCTUKa» Ha
yrayOleHHOM ypoBHe oTBoautTcsi 68 dacoB: B 10 kmacce — 34 wgaca (1 gac B
Henenro), B 11 kimacce — 34 gaca (1 gac B Henelnto).
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2. Coaep:xkanue yueOHOI0 nmpeaMera, yaeGHOro Kypca (B ToM 4mcjie
BHEYPOYHOI 1eSITeJIbHOCTH), y4eOHOT0 MOIYJIA.

Anrebpa u Hauajga MaTeMaTUYECKOTO aHAJIN3a
10 knacc
Yucia u BEIYHACIICHUS
PanmonaneHelie yncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, MPOIIEHTHI,
O6eckoHeuHble nepuoauueckue apodu. [Ipumenenue npoOeit U MPOLEHTOB AJIs
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YHMCHIA. PanuoHaJbHBIE M UPpPAalMOHAIBHBIE 4YHUCIA.
ApudpmeTrnueckue  Oonepauud € JEUCTBUTENbHBIMU  4HCIaMd.  Moayib
JIEHCTBUTENBHOIO Yncia U ero cBoicTBa. [IpuOIMKEeHHbIE BBIYUCIIECHUS, TpaBUIIa
OKpPYTJICHHUSI, IPUKUIKA U OLICHKA PE3YJIbTaTa BBIYNCICHHMN.

Crenenp ¢ uenbiM mnokaszareneM. bunom Herortona. Hcnosb3oBanue
MOAXOASIIEH (POPMBI 3aMUCH ACHUCTBUTENBHBIX YUCEN JIs PEUICHUS TPAKTUYECKHUX
3a/1a4 ¥ PEJCTaBICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTYypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHb C panUMOHAIBHBIM IIOKAa3aTeJIeM W €€ CBOMCTBA, CTENEHb C
JEHUCTBUTEIIBbHBIM ITI0KA3aTEIEM.

Jlorapudm uyucna. CpoiictBa sorapudma. JlecsiTUuHbIE U HaTypalbHbIE
norapu@Msl.

CuHyC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YMCJIOBOI0 apryMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC YUCIOBOTO aApryMEHTA.

YpaBHEHUS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHusl. YpaBHEHUE, KOpPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHHs M ypaBHEHUsA-CleACTBHUS. HepaBeHCTBO,
pelIEHNE HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LIENIBIX U JPOOHO-pAllMOHATIBHBIX YPABHEHHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OAHOW IEepeMEHHOW. JleneHue MHOrouieHa Ha
MHOIOWIEH C ocTaTkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMU
ko3 dunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BHIPAXKEHUH, COACPKAIINUX CTEIIEHU U KOPHHU.

HppauroHaneHble YpaBHEHHUS. OcHOBHBIE METO/IbI peleHns
UPpALUOHATBHBIX YPABHEHUM.

[lokazarenbHble ypaBHeHMS. OCHOBHBIE METOJABI PELIEHUS MOKA3aTENIbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BEIPAKEHUM, CONEPKAIIHMX JOTAPUPMBI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peuieHus
Jorapu(pMHUUECKUX YpaBHEHUI.
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OcCHOBHBIE TPUTOHOMETPHUYECKHUE dopMyIbI. [IpeoGpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUIECKUX YPAaBHEHUM.

Pemenne cucreM JIHMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. Ormnpenenurens MaTpUlbl 2X2, €ro TE€OMETPUYECKUM CMBICT U
CBOKCTBA, BBIUHCIICHHE €T0 3HAYEHUS, IPUMEHEHHUE ONPEACTUTENS I PELICHUS
CUCTEMBbl JIMHEMHBIX YpaBHEHUHW. PelieHue MNpuKIagHbIX 3a4ad C [OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. lccienoBaHue MOCTPOCHHOM MOJEIH C
MTOMOILIBIO MaTPHUIL U ONPEETUTEIIEH.

[TocTtpoeHne mMaTeMaTUYECKUX MOJENEN PEAIbHOM CUTyalUH € MOMOUIBIO
YpPaBHEHHI U HEpaBEHCTB. lIprMeHeHHe ypaBHEHHMII MU HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aJad M 3a/ad U3 pa3IuyHbIX o0JacTedl HayKu M peajbHOU
KU3HH.

@yHKIUU U rpaduKu

OyHkIus, cnocodbl 3agaHus (QyHKIuU. B3auMHO oOpaTHBIE (GYHKIIUU.
Komnosumms  ¢ynknuit. 'paduk QyHKIuu. nemeHTapHble peoOpa3zoBaHUs
rpaguKoB QYyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkuu.
[IpomexxyTku 3HaKOMOCTOSHCTBA. YeTHBIE U HeueTHbIe (pyHKIMH. [leprnoanyeckue
¢ynkiuu. IlpomMexyTku MOHOTOHHOCTH (PYHKIMH. MAakCUMyMbl U MHUHHUMYMBI
¢bynkuuu. Hanbosnpiee n HauMeHbIee 3Ha4eHUs1 GYHKIIUA HAa TPOMEKYTKE.

JluneiiHasi, KBajgpaTU4yHasi U JAPOOHO-JIMHEWHAs (PYHKUMH. DJIEMEHTapHOE
MCCJIEI0BAaHKE U MMOCTPOEHUE UX TPA(UKOB.

CrenenHas (QyHKIMS C HATypaJlbHBIM U 1IEJIbIM Moka3zaTteneM. E¢ cBoiicTBa u
rpadguk. CBoiicTBa W TpaduK KOpHA N-Oif cTemeHW Kak (GyHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[Toka3zatenbHast 1 jorapupmMuyeckas QyHKUUU, WX CBOMCTBA U TpauKH.
Hcnons3zoBanue rpa@ukoB GyHKLIMNA 151 pEIICHUS] yPABHEHUI.

TpuronomeTpuyeckas OKpPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUYECKHUX
(YHKIIMI YUCIOBOTO apryMEeHTa.

OYHKIIMOHAJIbHBIE 3aBUCHUMOCTH B pEalbHBIX IMpOILlECCaX U SBJICHUSX.
['paduiky peanbHBIX 3aBUCHMOCTEH.

Hayana maremaTtrueckoro aHanusa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs IIOCJIEIOBATEIbHOCTEH. MeTon
MaTEeMaTUYECKON WUHYKIWU. MOHOTOHHBIE u OrpaHUYCHHbIC
MIOCJIEIOBATENBHOCTH. MCTOpHSI BO3HMKHOBEHHSI MAaTEMAaTHYECKOTO aHAIW3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmerrueckas U TeoMeTprUUecKas Mporpeccuu. beckoHeuHo yObIBarolas
reoMmerpuyeckas rnporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuyecKon
rporpeccuy. JIMHEWHbIM U SKCIOHEHIUAIBHBIA POCT. Yucno e. Popmyiia C0KHBIX
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IIPOLEHTOB. [cnosb30BaHWE MPOTPECCHM JUIsl PEUIEHUs PEAJbHBIX —3a1a4
IPUKJIAJHOIO XapakTepa.

HenpepriBHble (QYHKIIMM W HX CBOWCTBA. TOYKM pa3peiBa. ACHUMITOTEHI
rpaduxoB ¢yakiuii. CBoiicTBa (QyHKIMII HEMpPEepbIBHBIX Ha OTpe3ke. Meroa
UHTEPBAJIOB JUIs PEIICHUS HEpPAaBEHCTB. I[IpuMEHEHHE CBONCTB HENPEPBIBHBIX
(YHKIMI U151 perieHus 3a1a4.

ITepBas u BTOpas npousBogHble pyHKIMU. OnpeneneHue, reOMETPUUECKUN U
buznyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smeMeHTapHbIX  ¢yHkiuil.  [IpousBogHast  CyMMBI,
IPOU3BEJICHUS, YACTHOTO U KOMIIO3UIIMHU (PYHKIIUH.

MHoOXeCTBa U JIOTHKA

MHoOXxecTBO, omnepanuy HaJ MHOXECTBAMM MW HMX CBOMCTBA. JlnarpaMmsl
Oinepa—Benna. IIpumeHeHME TEOPETUKO-MHOKECTBEHHOTO — ammapara  JJis
OMMCAaHUs pEeaJbHBIX NPOLECCOB M SBJICHUI, MPU PELIEHUU 3a74ad4 U3 JPYrux
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOIO OOBEKTa, CIIEICTBUE,
NIOKa3aTeIbCTBO, PABHOCUJIBHBIEC YPABHEHHS.

11 knacc
Yuciia 1 BBIYACIICHUS

HatypaneHble u nensle yucna. [I[puMeHeHne MPU3HAKOB JEIUMOCTH LIEJIBIX
yucesn, HauOosbimuil oOmuit nenurtens (nanee — HOJ[) m Haumenblee ooOiiee
kpatHoe (nanee — HOK), octatkoB 1o MOAyJit0, anroputMa EBkina ajis pemeHust
3a/1a4 B LENBIX YHCIIAX.

KommnekcHble uuncna. AnreOpaumdeckas W TPUTOHOMETpUYECKast (HOPMBI
3aliCHU KOMIUIEKCHOIO 4Yucia. Apu@MeTHYecKue onepanuul C KOMIIEKCHBIMU
yucnamu. M300pakeHne KOMIUIEKCHBIX 4YHMCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHd W3 KOMIUIEKCHOTO yucia. [IpumeHnenue
KOMILJIEKCHBIX YHCEN JIs1 PeIIeHHs (PU3NYECKUX U TEOMETPUUECKUX 3aau.
YpaBHEHUS U HEPABEHCTBA

CucremMa M COBOKYNHOCTb YPAaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHH €  IMOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. Pelienne TpuroHoMeTpuyeCcKuX HEPABEHCTB.

OCHOBHBIE METOJBI pELICHUS T[OKa3aTeNbHBIX U  JIOTapUPMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS] UPPAIIMOHATIHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UppaLMOHATIbHBIX, I0KA3aTEIbHBIX U JOrapu(PMUUECKUX YPABHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.
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[Ipumenenne  ypaBHEHMH, CHCTEM M  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a7ad M 3a/ady M3 pa3IMyHbBIX o0JacTel HayKu M peanbHOU
KU3HU, UHTEPIPETALUS [TOJTYyUYCHHBIX PE3YIbTATOB.

OyHKIMU U rpaduKu

I'paduk kommosuumm GyHKIUNA. ['eomerpuueckue oOpasbl YpaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IMIJIOCKOCTH.

Tpuronometpuyeckue GyHKIINHN, UX CBOMCTBA U TPAPUKH.

['padprueckne Meroabl pelieHUs ypaBHEHUN W HepaBeHCTB. [ 'paduyeckue
METObI PELIECHHUS 3a7a4 C TapaMeTPaMHu.

Hcnonb3oBanue rpapukoB (QYHKIUNA JUIsl MCCIIENOBAaHUS TIPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPHU PELICHUM 3aJad W3 JAPYIHX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HMU.

Havana maremaTnuecKkoro aHajansa

[IpumeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH H
sKCcTpeMyMbl.  HaxokneHue  HamOOJbIIET0 M HAMMEHBIIETO  3HAYCHWUH
HENpepbIBHON (QYHKIMHN HAa OTPE3KeE.

[IpyumMeHeHne NPOM3BOMHOM Il HAXOXKACHHS HAWIy4YlIEro pelIeHUus B
NMPUKIAIHBIX 3aJa4ax, [JIs OIpPENENEHUS CKOPOCTH M YCKOPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBooOpasHbiX. IlepBooOpa3Hbie
arieMeHTapHbIX QpyHkunid. [IpaBuiia Hax0XIeHUS TEPBOOOPA3HBIX.

WNHrerpan. ['eomeTpuuecknii CMBICII MHTErpasa. Brruncienue
omnpenesIecHHOro nuTerpaa no gopmyne Hetotona-JIeiouua.

[TpumeHeHrne uHTErpajia A HAXOXKIEHUS IUIOIafel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit audepeHnnanbHbIX  ypaBHEHMA. MaremaTudeckoe
MOJICJIMPOBAaHUE peajbHBIX IPOLECCOB C MOMOIIBIO Au(QepeHnanbHbIX
YpaBHEHUM.

I'eomerpus
10 knacc
[IpsiMBIE U MIJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TIOHATHSI ~ cTepeoMeTpud. Touka, mpsimMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUHN U CIICACTBUS U3 HUX.

B3anMmHOE pacnosiokeHWe MNpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajulesibHble W CKpellMBarolmuecs npsaMble. [Ipu3Hakym CckpemmBarmmXcs
npsiMelX. [lapamiensHOCTh NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJIJICIbHbIC
IpsIMBIE B IPOCTPAHCTBE, APAJUIEIBHOCTD TPEX NPAMBIX, IAPATUICITBHOCTD IPSIMOU
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U TwiockocTH. [lapannenbHoe W UEHTpalIbHOE MPOEKTUPOBAHME, H300paKeHUE
¢uryp. OcCHOBHbIE CBOWCTBa MapalIeIbHOrO MpoeKkTHpoBaHud. M300paxeHue
Guryp B nmapayuiebHOM MPOEKUUHU. YTJbl C COHANPABICHHBIMUA CTOPOHAMH, YIOJ
MEXAY NPSAMBIMHA B IPOCTPaHCTBE. llapayienbHOCTh TUIOCKOCTEN: NapayliebHbIC
IJIOCKOCTH, CBONCTBA IapaJuIeIbHBIX IIJIOCKOCTEH. IIpocrenimue
IIPOCTPAHCTBEHHbIE (UTYphl HA IUIOCKOCTU: TETpa’Jp, MapajuieJenunes,
IIOCTPOEHUE CEYECHMI.

[lepneHAMKYIJISIPHOCTD IPSIMOM M IJIOCKOCTH: MEPIICHINUKYJISIPHBIEC MIPSMBIE B
IPOCTPAHCTBE, MNpsAMbIC NapajUIeJIbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
MPU3HAK NEPHEHAMKYJIPHOCTH MPSMOM M IUIOCKOCTH, TEOpeMa O NpsIMOM
IIEPIICHIUKYJISIPHON IIJIOCKOCTH. OpToroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSTHUE
OT M[psAMOM 710  IUIOCKOCTH, MNpoeKiuuss  (Uryppl Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTD  IUIOCKOCTEM:  NPHU3HAK  IEPIEHIUKYJSIPHOCTH — JBYX
mIockocteil. Teopema o TpeX NepHeHAUKYIIIpax.

VYTl B IPOCTPAHCTBE: Yroj MEXIY NpSIMOM U IJIOCKOCTBIO, JBYTPAaHHBIN
YTOJ, JUHEWUHBIA Yrojl JBYTPAHHOIO yrijia. TpeXrpaHHbIi 1 MHOTOIPAHHBIE YIJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoiicTBa IUIOCKUX U
JIBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO YIJIa.

MHororpanHuKu

Buzipl MHOTOIpaHHHMKOB, pa3BepTKa MHOrorpaHHuka. IIpusma: N-yrosipHas
npusMa, npsiMasi 1 HakJIOHHas MpU3Mbl, OOKOBAasl U MOJHAs MIOBEPXHOCTb MPU3MBIL.
[Tapannenenunien, nOpsMOYTrOJIbHBIM — MapajuleJIENUIIE] W €ro  CBOWCTBA.
Kparvaiimme mnyrm Ha TMOBEpPXHOCTH MHOTOTpaHHMKA. Teopema OJiinepa.
[IpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yronpHas mnHpaMuna,
npaBuwiIbHas W ycedueHHas nupamuabl. CBoiicTBa pedbep M OOKOBBIX TpaHei
npaBWIbHOW mUpaMubl. IIpaBuiabHBIE MHOTOTpaHHUKH: IpaBWIbHAs IMpU3Ma U
npaBWwibHAas NUpamMuAa, MNPaBWIbHAS TPEYrojbHas MNHpaMUJa W TPaBUIIbHBIN
TeTpadsip, KyO0. llpencraBieHne o MNpaBWIBHBIX MHOTOIPAHHUKAaX: OKTadp,
JNONEKAdIP U UKOCADP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: peOpa, JAWaroHaja, YIJibl.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJTHOW TOBEPXHOCTH TMPSIMON TIPHU3MBI,
MJIOMIAh OCHOBAaHHM, TeopeMa O OOKOBOW TIMOBEPXHOCTH TMPSMON TPHU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHON MUPAMMIBI,
TeopeMa O IUIOLIAIN YCEUCHHON MUPAMU/IBI.

CummeTprss B MPOCTPAHCTBE. OJIEMEHThl CUMMETPUM  IPaBUIIbHBIX
MHOTOrpaHHUKOB. CHMMETpHS B NPABUJIBHOM MHOTOTPAHHUKE: CUMMETPHS
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napajuielenuneaa, CUMMETPHUS TPaBUIBHBIX MPU3M, CUMMETPHUS MPaBUILHOU
UPaMUJIbIL.

BekTopsl 1 KOOpJUHATHI B TPOCTPAHCTBE

[loHsiTUS: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOp, AJMHA HEHYJIEBOTO
BEKTOpa, BEKTOPhl KOJUIMHEApHbIC, COHAMPABICHHbIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. JIEMCTBUSI C BEKTOPaMU: CIIOKEHHE
Y BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXEHHUE BEKTOpa Ha
yucio. CpoiicTBa ciiokeHus: BeKTopoB. CBONCTBA YMHOKEHHSI BEKTOpa Ha YHCIIO.
[TonsiTue KoMIUIaHApHBIE BEKTOPHI. [Ipu3HAK KOMILTAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pa3oKEHHH BEKTOpA IO TPEM
HEKOMIUIaHApHBIM  BekTopam. [IpsiMoyronpHass cucteMa  KOOpJAWHAT B
npoctpaHcTBe. KoopnuHatel BekTtopa. CBsI3b MEXIYy KOOpAMHATAMHU BEKTOpa H
KOOpAMHATAMU TOYEK. YTOJ Mexay BekropaMu. CKalspHOE NPOU3BEICHUE
BEKTOPOB.

11 knacc

Tena BpaieHus

[loHsiTHS: TWIMHAPUYECKAas TMOBEPXHOCTh, KOHHUYECKAasi IMOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTb, OOpasyrolmue moBepxHocTel. Tema BpauieHus:
UUJIUHAP, KOHYC, YCEUYCHHBIH KOHYC, c(epa, map. B3aummHoe pacnosiokeHHue
chepsl M TUIOCKOCTH, KacaTeibHash IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpaIlleHus] Ha TIOCKocTH. Pa3BepTka mumHapa U koHyca. Cummetpust chepsl u
miapa.

O6beM. OcHOBHBIE CcBoOMcTBa O00BeMOB Ten. Teopema 00 o00BEME
IPsIMOYTOJILHOTO Tapajiiesienunena M ciaeAcTBus u3 Hee. OO0bEM MNpsMod H
HAKJIOHHOW TPU3MBI, WJIWHPA, TUpaMHUIbl U KoHyca. OOBEM IIapa M 1mapoBOTroO
CErMeHTa.

KomOunauu Ten BpalieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHasi B
UWJIUHAP, OmnHucaHHas okoyio IwiuHapa. llepeceuenne cdepbr u mapa c
miockocThio. Kacanue mapa u chepbl MmIoCKOCThio. [loHSTHE MHOTOTpaHHUKA,
OMHMCAHHOTO OKOJIO cdepbl, chephl, BNHCAHHOW B MHOTOTPAHHUK WA TEJIO
BpalleHHUs.

[Inomans MOBEPXHOCTH LWIMHApA, KOHYyca, MIONaab cepbl U e¢ yacTel.
[Tonobue B mnpocTpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEH
nonoOHeIx ¢uryp. [IpeoOpazoBanue momoOusi, romoreTvs. Pemienwe 3amau Ha
IJIOCKOCTH C HUCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BpPaIlEHUs: CEYEHUS ITUINHIpa
(mapanienbHO ¥ TMEPHEHAMKYJISPHO OCH), CEYeHUs KOHyca (mapajieibHbie
OCHOBAHMIO U MPOXOSAILIME YEPE3 BEPILMHY), CEUCHHUS 11apa, METOJbI IOCTPOECHUS
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CEUCHMUU: METOJI CIEA0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH MIIOCKOCTH.

BekTopsl 1 KOOpJUHATHI B TPOCTPAHCTBE

Bektopel B mpocTpancTBe. Omnepauuu Haja BeKTopaMu. BekTopHoe
YMHOKE€HUE BEKTOpOB. (CBOHCTBa BEKTOPHOIO YMHOXeHHUs. [IpsiMmoyrosibHas
cHUCTEMa KOOpAWHAT B IpocTpaHcTBe. KoopauHartel BekTopa. Pasioxxenue BekTopa
mo Oasucy. KoopawmHATHO-BEKTOPHBIM METOJA TIPU PEHICHUH TeOMETPUICCKUX
3aja4.

JIBUKEHHS B MPOCTPAHCTBE

JBmwxkenus: mpoctpancTBa. OToOpakeHus. J[BUKEHUS U PAaBEHCTBO (UTYP.
OO6mue cBoicTBa JBWXEHUW. Buapl ABWKEHMI: mapajiedbHBI TEpPEHOC,
LIEHTpaJIbHAasl CUMMETpHsS, 3€pKajbHas CUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nogodus. [Ipsamas u chepa Ditnepa.

BeposiTHOCTB M cTaTuCTHKA
10 knacc

['pad, cBs3ubIl rpad, myTH B rpade: nukisl u nenu. CteneHb (BaJIEGHTHOCTH)
BepiuHbL. ['padbl Ha miTockocTu. JlepeBbs.

CrnyyaliHble SKCIIEpUMEHTHI (OTBITHI) U CIy4allHbIe COOBITHS. DIIEMEHTAPHBIC
coObITusl (Mcx0nbl). BeposTHOCTH ciiydallHOTO cOOBITHUS. BJIM30CTH 4YacTOTHI U
BEepOSITHOCTU  cOObITH.  CiayyaliHble  ONBITBI € PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omneparuu Haj COOBITUSIMU: TepeceueHne, 00beTMHEHNE, TPOTUBOIIOIOKHBIC
coObrTus. J{uarpammer Ditnepa. Dopmyiia CI0KEHUS BEPOSITHOCTEH.

VYcmoBHasE BEPOSITHOCTb. Y MHOKEHUE BEPOSTHOCTEW. JlepeBO Clly4allHOTO
skcriepumenTa. @opmyna nonHout BepoatHoctu. Dopmyna balieca. HezaBucrumbie
COOBITHSI.

bunapHbIil ciydaitHblii OMBIT (MCIIBITAHKE), YCIieX U Heynadya. HeszaBucumbie
ucnbiTanud. Cepus HE3aBUCUMBIX MCIBITAHUM 10 MepBoro ycmnexa. [lepectaHoBku
u dakropuan. Yucino coueranuii. Tpeyronpuuk Ilackans. dopmyna OuHOMa
Hsrorona.

Cepust He3aBUCHMMBIX ucnblTanui  bepuymnu. CrydaiiHblii  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

CnyuaiiHass  BenumuuHa. Pacnpenenenue  BepositHocTed.  Jlmarpamma
pacnpenenenus. Onepanuu HaJ CIy4YallHbIMU BeIMYMHamMu. buHapHas cimydaiiHas
BenmunHa. [IpuMepsl pacnpeneneHuii, B TOM 4YHUCIE€ TE€OMETPUUYECKOE U
OMHOMUAIBHOE.

11 knacc
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CoBmecTHOE pachOpenesieHne JBYX Cly4ailHbIX BeJuuuH. HezaBucumblie
CIIy4aliHbIE€ BEJIMYHHBI.

MaremaTudyeckoe OXUAAHUE CIy4YallHOM BEIWMYMHBI (pacrpeneieHus).
[IpuMepbl NMpPUMEHEHHS MAaTeMaTHYEeCKOro OKMIaHUs (CTpaxoBaHUE, JOTepes).
Marematnyeckoe OKuJaHue OMHAPHOM ciydyallHOM BeIMYUHBI. MarteMaThuueckoe
OXKMJAaHUE CYMMBbl CIIyYalHBIX BEJIMYMH. MareMaTH4ecKoe  OKHJIaHHE
r€OMETPUYECKOr0 U OMHOMHAJIBHOTO pacipeieICHUH.

Jucnepcus W CTaHOAPTHOE  OTKJIOHEHHWE  CIyYallHOW  BEJIWYHHBI
(pacopenenenus). {ucniepcust OMHapHOU cllydaliHON BeIWYMHBI. MaTemaTtuueckoe
OXXKUJIAaHUE TIPOU3BEACHUS U JUCIEPCHS CYMMBbl HE3aBUCHUMBIX CIIy4alHBIX
BenuuuH.  Jlucmepcuss W CTaHJApTHOE  OTKJIOHEHHWE  OMHOMMAJIBHOTO
pactipenenenud. Jucnepcus M CTaHAAPTHOE OTKIOHEHHWE TIE€OMETPUYECKOTO
pacrpeneneHus.

Hepasenctso UeoOnimeBa. Teopema YeOwimeBa. Teopema bepHynnu. 3akoH
Oonpmmx — uyucen.  BpiOOpouHBIi  MeTOm — HccienoBaHul.  BeibopouHble
xapakTepucTuku. OLeHUBAaHUE BEPOSITHOCTH COOBITHS 1O BBIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTES C MTOMOIIBIO H3YYEHHBIX PACIPENECICHUN.

HenpeppiBable cnydaiinble BenuuuHbl. [Ipumepbl. DyHKIHS IUIOTHOCTH
BEPOSATHOCTU pacmpenesieHus. PaBHOMEpHOE pacnpenesieHue U €ro CBOMCTBA.
3agaun, OpUBOASIIME K TOKA3aTEIbHOMY PACIpeAeIeHUI0. 3a/1a4, PUBOISIINE K
HOPMaJIbHOMY pacIpeeIeHHUIO. OyHKIMA IIJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeIbHOTO paclpeAesieHns, PyHKIUS MNIOTHOCTH BEPOATHOCTU HOPMAJIBHOTO
pacnpenenenusa. QyHKIUA JIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEACIICHUS.

[TocnenoBarenbHOCTh ~ OJMHOYHBIX  HE3aBHUCHUMBIX  COOBITHMHA.  3amauw,
IpUBOIALLME K pacnipenenenuro Ilyaccona.

KoBapuanus nByx ciayudailHbix BenuuuH. Koadduinuent mauHenHOM
koppessasuud. CoBMecTHble  HAONMIOJEHUS  JBYX  BEJIMYMH. BbpIOOpPOUHBI
K03 buULMeHT Koppessiuu. Paznuuue Mexay JUHEHHON CBSI3bI0 U MPUYUHHO-
CJIEICTBEHHOU CBA3bI0. JIMHEHas perpeccus, MeTOl HAMMEHbIIUX KBaJApaToOB.
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3. Ilmanupyemble pe3y/ibTaThl OCBOECHHS Y4e€OHOT0 MpeaMeTa, y4eOHOoro
Kypca (B TOM 4YHCJIe BHEYPOUHOI AeSITeJIbHOCTH), Y4eOHOTr0 MOTYJISI.

[InanupyemMble pe3ynbTaThl OCBOCHHS IMPOrPAMMBI  y4EOHOTO Kypca
«Marematuka» (yriiyOJeHHBI YpPOBEHb) Ha YPOBHE CpEIHEro  oOIIero
o0pa3oBaHUs

JIMYHOCTHBIE PE3yJIbTATHI

1) rpakJIaHCKOTO BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaOIIEeT0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOrO  o0miecTBa,  MPEACTABICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpONEAYp TPaKIaHCKOro oOIiecTBa (BBIOOpPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICUCTBOBATh C COIMAJbHBIMM HHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIUSMH U HA3HAYCHHUEM;

2) IaTPUOTHUUECKOTO BOCIIUTAHHSL:

c(hOpMHUPOBAHHOCTh POCCUNCKON TPakKIaHCKOW WMJIECHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTHKECHUAM POCCHICKUX MAaTEMATUKOB U POCCUUCKONW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BAaHUE O3THUX JIOCTUKEHUM B JPYTrMX HayKaxX, TEXHOJOTUsIX, cdepax
AKOHOMHKU;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KECHUNW HayKh U JICSITEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUYUBOTO OYIyIIIErO;

4) 3CTETHYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, pacCyKIeHUNH, BOCIPUUMYHBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢hu3HUECKOro BOCIIUTAHUS:

cOPMHPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTUYECKHWE 3HAHUS B
WHTEpecax 3710pOBOTo M 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pOBbIO (30pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXHUM 3aHATUU U
OTIIbIXa, peryisipHas (u3nveckas aKTUBHOCTH), (PM3HMUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TpyI0BOTO BOCITUTAHUS:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTU TPYAOJIO0OUs, HHTEpeC K
paznuuyHbiM  cepaM  MPOPECCHOHAIBHOM  AESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOU U €¢ MPUIIOKEHUSIMH, YMEHHE COBEPILATh OCO3HAHHBINA BBHIOOD
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Oynymeld mpodeccu © pean30BBIBATH COOCTBEHHBIE JKM3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHIO U
caM0o0Opa30BaHUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PELICHUHU ITPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOW HAapaBIeHHOCTH;

7) PKOJOTHMYECKOI0 BOCIIUTAHU:

c(OPMHPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYpPhl, TTOHUMAHWE BIUSHUSA
COIMAJIbHO-DPKOHOMUYECKUX IMPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIMATIbHON
Cpelibl, 0CO3HaHUE MI00ANTBHOTO XapaKTepa dKOJIOTMUECKUX MPoOiieM, OpUEHTAIUS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKMX 3HAHWM [JIs pelieHus 3aJad B 00JacTu
OKpY’Karolel cpeibl, MIAHUPOBAHUE TOCTYNKOB M OIIEHKHM HX BO3MOXHBIX
MOCJIE/ICTBUM JIJIs1 OKPYKAIOLIEN Cpeibl;

8) 1eHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH MW OOIIECTBEHHOW  MPAKTUKW, TOHUMAaHHE
MaTEMaTUYECKOM HayKd Kak cdepbl 4YeOBEYECKON IesATEIbHOCTH, JTaloOB €¢
pa3BUTUSI W 3HAYUMOCTU [l Pa3BUTUSI UBWIM3ALMK, OBJIAJCHUE S3bIKOM
MaTeMaTUKM W MaTEMaTHYeCKOW KyJIbTypOoll KakK CpeICTBOM IIO3HAHUS MUDAa,
TOTOBHOCTh OCYUIECTBIIATh IPOEKTHYID M HCCIENOBATENBCKYIO JIESITEIbHOCTh
WHJVMBUAYAIBHO U B TPYMIIE.

MeranpenMeTHbIE pe3yJIbTaThl
[To3HaBaTeNnbHbIE YHUBEPCAIbHBIE yUeOHBIC IEHCTBHUS

ba3oBrle Jornueckue AeUCTBUS:

BBISIBJISITh M XapaKTepU30BATh CYIIECTBEHHbIE NMPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TIOHSATHH, OTHOIICHUM MEXIYy TOHSATHUSAMHU, (OPMYIHPOBATH
ompe/eeHs] MOHATHM, YCTAHABIMBAThH CYIECTBEHHBIN NMPU3HAK KiIacCU(PUKAIIUU,
OCHOBAHUSI JIJ11 000OIIEHUS U CPABHEHUSI, KPUTEPUHU TTPOBOIMMOTO aHAIN3a;

BOCIIpUHUMATh,  (OPMYJIHUpPOBATH UM  MPeoOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IMHUYHBIE, YACTHBIC U 00IIIKE, YCIOBHBIC,

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3AaUMOCBS31 U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JefaTh BBIBOABI C KCIOJIB30BAHMEM 3aKOHOB JIOTHKHW, JEIYKTHUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHHI
(TIpsiMbI€ U OT IPOTUBHOTO), BBICTPAUBATh APTYMEHTAIINIO, IPUBOJAUTH IPUMEPHI U
KOHTpP IIPUMEPhI, 000CHOBBIBATH COOCTBEHHBIC CYXKIECHUS U BHIBOJIBI;

BBEIOMPATh CMOCOO pemeHus y4eOHOW 3amadyn (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIIEHUs, BHIOMpaTh HaWMOOJEE MOAXOMANIUNA C  YIETOM
CaMOCTOSITENILHO BbIJICJIEHHBIX KPUTEPHUEB).
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ba3oBsie nccnenoBaTebCKue NEUCTBUS:

WCITOJI30BaTh BOIMPOCHI KaK HCCIEAOBATEILCKUI WHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCHpPYIOUIME  MPOTUBOpeune,  mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (popMUpOBaTh TUIOTE3Y, apTryMEHTHUPOBATH
CBOIO IO3UIINI0, MHCHHE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CINIAHUPOBAHHBIA SKCTICPUMEHT, HCCICTOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEeKTa, SIBJICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXK Ty OOBEKTaMH, SIBICHUSIMH, POIIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIIECHUST W BBIBOJABI MO pe3yjbTaTaMm
IPOBEICHHOTO  HAOJIIOJICHUs, UCCJENIOBAaHMs, OIICHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YIbTATOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATh
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

PaGota ¢ undopmarueii:

BBISIBIIATH J€(UIUTHI MHPOpPMALIUU, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETAa Ha
BOIIPOC W JJIS PEIICHHMS 3a]1a9H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh HHPOPMAIHMIO PA3TUYHBIX BUIOB U
dbopm npeacTaBIeHUS,

CTPYKTYpPHUpPOBaTh HH(POPMAIIMIO, TPEACTABIATh €€ B Pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJSKHOCTD uHbopMaIuu 1o CaMOCTOSATENIbHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

KoMMmyHUKaTHBHBIE YHUBEPCATIbHBIC YICOHBIC ICHCTBUS

OO6menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH U
IeJasIMHA OOIICHUS, SCHO, TOYHO, T'PaMOTHO BBIpakKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS IO XOJy PEIICHUS 3aadH,
KOMMEHTHPOBATH MOJIYICHHBINA PE3YJIbTAT;

B XOJI¢ OOCYXXJICHHS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOH TEMBI,
npoOIeMBbl, pemaeMol 3a7avd, BBICKA3bIBaTh HJICH, HAIICIICHHBIE HA ITOUCK
pEIIeHUs, COIMOCTABISATh CBOM CYXKICHUS C CYXICHHSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PAa3IMYUe W CXOACTBO TO3UIMN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHUS;

MIPEICTABIIATh PE3YJIbTAThl PEIICHHS 3a/1ayd, SKCIICPUMEHTA, HCCIICOBAHUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C YYETOM 3ajad
MIPE3CHTAIUNA U OCOOEHHOCTEH ayIUTOPHH.
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PerynsaruBHbIe yHUBEpCATbHBIC YUCOHBIC ACHUCTBUS

Camoopranuzanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 3aa9d, BEIOMpPATh CIIOCOO PEIIeHUs C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUI C y4ETOM HOBOM MHGOpPMALIHH.

CaMOKOHTPOJIb, SMOIMOHATIbHBINA UHTEIIICKT:

BIAJCTh HABBIKAMH  IIO3HABATENILHONW  pedieKkcMr KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBHUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIIAJIETh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJSL Tpollecca U pe3yibTaTa pelieHus
MaTeMaTH4YeCKON 3a/1a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JICATCIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JOCTIKEHUS WIIA HEJIOCTHKEHUSI PE3YJIbTATOB JIEATENIbHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OLIEHKY MPUOOPETECHHOMY OIIBITY.

CoBMecTHas IeSITENbHOCTD:

MOHMMATh U HMCHOJIb30BATh MPEUMYIIECTBA KOMAHIAHOW U WHIWBUIYAIBHOU
paboThl mMpU pEeHIeHUH YYEOHBIX 3ajady, MPUHUMATH 1€Jb COBMECTHOM
NEATEIbHOCTH, IUIAHUPOBATh OPTraHU3aIlMI0 COBMECTHOM pabOoThl, paclpenesiarh
BUJIbI palOT, JOroBapuBaThCs, OOCYXIaTh MPOIECC W pe3yJbTar padoThI,
000011aTh MHEHHUS HECKOJIBKHX JTIOICH;

y4acTBOBaTh B T'PYMIOBBIX (opMax paboThl (0O0CyKaeHuss, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMBl» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl |
KOOPAWUHUPOBATh CBOU JEHUCTBUS C JAPYTMMHU UICHAMU KOMAaHJbl, OLICHUBATH
KauyeCcTBO CBOETr0 BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHHUKAMU B3aUMOJICUCTBUS.

[IpenMeTHbIE pe3yabTaThI

K konny oOyuenus B 10 kiacce oOydaromuics MOIYYUT CIEAYIOLINE
peAMETHbIE Pe3ybTaThl MO OTJEIbHBIM TeMaM pabouell MporpaMMbl Y4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTEMaTUYECKOTO aHAIN3a»:

Hucna v BBIYUCIIEHUS:

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: PAIMOHAIBHOE YHUCIIO0, OECKOHEUYHas
Mepuoauyeckasl JIpoOb, TPOILEHTHI, HPPAIMOHAILHOE YHCIIO, MHOXECTBa
pPalMOHAIIBHBIX U ICMUCTBUTEIIbHBIX YUCEN, MOIYJIb ICCTBUTEIBHOTO YHCIIA;

MPUMEHSITh JIPOOM U TPOLICHTHI JUIsl PELICHUs] TPUKIAJAHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUMN U PEATbHOU )KU3HU,

MPUMEHSTH MPUONMKCHHBIC BIYUCIICHUS, TIpaBUjIa OKPYTJICHUS, TPUKUJIKY H
OIIEHKY Pe3yJIbTaTa BbIUYMCICHUN;
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cBOOOJIHO ONEpUPOBATh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOAAIIYI0 (hOpPMY 3aMKCU JAEUCTBUTEIbHBIX YUCEN I PEIICHUs
MPAKTUYECKUX 3a]1a4 U MPEACTABICHUS IaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOpPEHb HaATypajbHOMU
CTEIECHHU;

CcBOOO/IHO OINEPHUPOBATh MOHSATUEM: CTETICHb C PALMOHAIBHBIM MOKa3aTeleM;

cBOOO/IHO OTIEPUPOBATH MOHIATHIMHU: JIOTapudM YHCIIa, TECATUIHBIC U
HaTypajbHbIe JTOrapu(MBbI;

CBOOOJTHO ONEPHUPOBATH MOHITUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTECHC
YHUCJIOBOTO apTyMEHTa;

ONEPUPOBAThH MOHATHAMH: apKCUHYC, aQPKKOCHHYC M apKTaHTE€HC YUCIOBOTO
apryMeHTa.

YpaBHEHUS 1 HEPABEHCTBA:

cBOOO/IHO OTMEpPUPOBATH MOHSITUSIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA;

OPUMEHATh pa3jMyYHble METOJAbl PEUICHHUs PAlUOHAJIBHBIX M JIpPOOHO-
palioHaJIbHBIX ypaBHEHUH, NPUMEHATh METOJA WHTEPBAJIOB [UUISl PEIICHUS
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBATh MOHATUSMHU: MHOTOUIEH OT OJHOW NEPEMEHHOI,
MHOTOUWIEH C MLeNbIMH KO3(PQPUIMEHTaMHU, KOPHH MHOTOYJIEHa, HPUMEHATH
JieJIeHMe MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy besy u treopemy Buera
JUTSA peIlieHus 3a/1ay,

CcBOOOJIHO OMNEpUPOBATh TOHATUSAMH: CHUCTEMa JIMHEWHBIX YpaBHEHU,
MaTpUIla, OMpPENeIUTeNh MATpUIbl 2 X 2 W ero TeOMETPHUYECKHd CMBICT,
UCIIOJIb30BaTh CBOWCTBA OMNpEAENUTeNss 2 X 2 JJs BBIYUCIICHUS €ro 3Ha4eHMUs,
OPUMEHATh ONPEACNTUTENN JJIi PELIEHUs CHUCTEMbl JIMHEHHBIX YpaBHEHHH,
MOJICTTUPOBAThH peabHBIE CUTYAIMH C TIOMOIIBIO CHCTEMBI IMHEHHBIX YPaBHEHUH,
MCCIIEIOBaTh TOCTPOCHHBIE MOJENHM C TOMOINBI0O MAaTPHIl W OIpeAeTuTeNeH,
MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yNbTarT;

WCIIOJIb30BaTh CBOWMCTBA JICUCTBUM C KOPHAMHU I TpeoOpa3oBaHUs
BBIPAXKCHUU;

BBITIOJTHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAXKECHUMN, COJEPIKAIINX CTETICHH C
paIoHaIbHBIM TTOKa3aTeNIeM;

UCII0JIb30BaTh CBOMCTBa norapupmMoB TUTSt npeoOpa3zoBaHus
Jorapu(pMHUUECKUX BBIPAKCHUH;

CBOOOJHO ONEpPUPOBATH TOHATHSAMU: HppAIOHATBHBIC, MOKa3aTelIbHbIE U
norapuMHUYecKre YpaBHEHUsI, HAXOAUTh UX PEIICHUS C TOMOIIBI0 PABHOCUIIBHBIX
NEPEXOA0B UM OCYLIECTBIISISI IPOBEPKY KOPHEH;
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IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO OINEPUPOBATH IMOHSATHEM: TPUTOHOMETPUUECKOE YpABHEHUE,
MPUMEHATh HEOOXOoAMMBIE  (QOpPMyJNIBI I PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUI];

MOJICJIMPOBaTh pEAJbHbIE CUTYallUW Ha S3bIKE alreOpbl, COCTaBIAThH
BBIPQXKECHMS, YpPaBHEHUS, HEPABEHCTBA 10 YCJIOBHUIO 3aJayM, MCCIEA0BAThH
MTOCTPOEHHBIE MOJIEIH C UCIIOJIb30BaHUEM alllapaTa ajreopsbl.

@OyHKIMYU U rpaduKu:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKUUH,
B3aMMHO OOpatHble (YyHKIUHU, KoMIo3uius GyHKIMA, Tpaduk GyHKINUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHIA;

CBOOOJTHO OIEpPUPOBATh MOHATHSAMHU: 00JIACTH OMNPEACIICHUS M MHOKECTBO
3Ha4YCHUU (PYHKIMH, HYJIH (PYHKIIUU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO ONEpUPOBaTh MOHATHUSAMHU: YCTHBIE W HEYCTHblE (YHKIUH,
nepuoanyeckrue GyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJibllleeé M HauWMEHblIee 3HaueHWe (QYHKIUM Ha
MIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (QYHKIUS C HATypaJbHbIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMU C HATypajdbHbIM U LIEJbIM
nokasarenemM, rpaduk KOpHS N-oi CTENeHW Kak (PyHKIMM OOpaTHOW CTENeHu ¢
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHSATUSMU: JIMHEWHAs, KBaJpaTU4Has U APOOHO-TMHEHHas
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE X TpaUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSAMU: IOKa3aTelibHas M Jiorapu@muueckas
(yHKUMU, WX CBOMCTBA WU rpaMKH, HCHOJIB30BaTh MX TpadUKH A peuIeHUs
YpaBHECHUH;

CcBOOOIHO ONEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAS] OKPYKHOCTbD,
oTpesiefieHue TPUTOHOMETPUUECKHUX (PYHKIIUI YMCIOBOTO apryMEHTa;

UCIIONB30BaTh Trpaduku (QYHKUMH 11  UCCIEIOBAHMS MPOLECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3a/ad U3 JIPYTruX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIPAXKATh (POPMYJIaMU 3aBUCHUMOCTH MEXIY BEIMUMHAMMU;

Hauana marematnyeckoro aHamusa:

cBOOOJIHO OMNEpUPOBATh MOHATUAMU: apuUPMETHUECKas M TeOoMETpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi reOMETpUUEcKasi Mporpeccus, JTUHEHHBIN U
AKCIIOHEHIUATIBHBIN pOCT, POpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEACTaBICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh INPOIPECCUU AJI PELICHUs PEAJbHbIX 3aJad IPUKIAJHOTO
XapakTepa;
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CBOOOTHO OTIEPUPOBATH MOHATUSIMU: TTOCIEAOBATEILHOCTh, CIIOCOOBI 33 aHuUs
NOCJIEN0BATEIbHOCTEH, MOHOTOHHBIE W OrPAHUYEHHBIC IOCJIEA0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOKJICHHUS MATEeMaTUYECKOr0 aHalh3a KakK aHaln3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH TMOHSATUSIMHU: HEIMPEPbIBHbIE (YHKIHUHU, TOYKHU
paspsbiBa rpaduka QyHKIMH, aCUMIOTOTHI Ipadrka GyHKIINH;

CBOOOJHO OIEpUPOBaTh TOHATHEM: (DYHKIMSA, HENpephIBHAS Ha OTpPE3KeE,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIs PEIICHHUS 3a71a4;

CBOOOJTHO OIEpUPOBATH MOHATUSIMHU: TIepBas W BTOpas IPOU3BOJHbBIE
byHKIIMHU, KacaTtelbHas K rpaduky GyHKIINY;

BBIYUCIISITh MIPOU3BOJIHBIC CYMMBI, MPOU3BEJICHHS, YACTHOIO U KOMIO3UILIUU
NBYX (QYHKIIMH, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHT;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUU CMBICI HPOU3BOJHOM s
pelieHus 3aaad.

MHoO»xecTBa U JIOTHKA:

CBOOOJTHO  ONEpUPOBATh  MOHATHUSMHU:  MHOXECTBO, OIEpaluyd  HaJ
MHOKECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONKUCAHUS PEATbHbBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHSTHSIMU: OMpENEICHUE, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MaTEeMAaTHUYECKOTO 00BEKTa, T0OKA3aTeIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTRBA.

K xonimy oOyuenus B 11 kmacce oOydwaromwuiicss MOMYYUT CIEAYIOUIUE
IIPEeIMETHBIE PE3yJIbTAaThl M0 OT/ACJIBbHBIM TeMaM pabodeil mporpaMMmbl yueOHOTO
Kypca «AnreOpa 1 Hauaja MaTEMaTUYECKOTO aHAITH3ay:

Yucna v BEIYUCIEHUS:

CBOOOJIHO ONEPUPOBATh TMOHATUAMHU: HATypaJlIbHOE U I1EJI0€ YHUCIIO,
MHOXECTBa HAaTypaJbHBIX M LEJIBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JIEITMMOCTU
uenbix yucen, HOJ u HOK naTypalibHBIX 4MCeN JJIsl pelIeHHs 3a]a4, IPUMEHSTh
anroput™ EBxinaa;

CBOOOJIHO OIEpUPOBATH TMOHITHEM OCTaTka IO MOMAYJI0, 3allUChiBaTh
HaTypaJIbHBIC YKCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJIHO ONEPUPOBATH MOHITUSMU: KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMILJIEKCHBIX YHCEN, MPEJCTABIATh KOMILICKCHBIE YHCIIa B alreOpandeckor u
TPUTOHOMETPUUECKON (pOopMe, BBIMOTHATH apu(PMETHUECKUE OTepaluu ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOMN TIJIOCKOCTH.

YpaBHEHUS 1 HEPABEHCTBA:
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CBOOOJHO OMEPHPOBATH TOHITHSAMU: HppallMOHATBHBIC, TOKa3aTeIbHbBIC WU
norapu(MHUUECKHe HEpPaBEHCTBA, HAXOJUTh UX PEHICHHS C OMOIIBIO
PaBHOCHJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEHM TpH pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh  HEOOXoAWMMBbIE  (OPMYNIBI IS PENICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUUYECKUX YPAaBHECHUN U HEPABEHCTB;

peuiaTh paloHaIbHbIE, HMppalrOHaIbHBIE, MOKa3aTeNbHEIE,
gorapuMUUecKre U  TPUTOHOMETPUYECKHE YpPaBHEHHMsI M  HEPABEHCTBA,
coep Kallye MOAYJIU U [apaMeTpBbI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXe 3a7]a4 C IapaMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyalldd Ha S3bIKE auredpbl, COCTaBIATH
BBIPQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M HUX CHUCTEMbl IO YCIOBUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIETTM C KCIOJb30BaHUEM ammapara ainreOpsl,
WHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTaT.

®OyHKIUYU U TpaduKu:

CTpOUTh TpaduKu KOMMO3UIMU (PYHKIUNA C TOMOIIBIO DJIEMEHTAPHOTO
MCCJICIOBAHUS U CBOWCTB KOMIO3UIMU JIBYX (YHKIIHIA;

CTPOUTH TeOMETpUYECKHe oO0pa3bl YpaBHEHUH U  HEPaBEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJIHO  OMEpPUPOBATH TMOHATUSIMU: TpadUKU TPUTOHOMETPUUECKUX
dynKImi;

OpUMEHATh (GYHKIUA IS MOJCITUPOBAHUS U WCCICIOBAHUS PEaTbHBIX
IIPOLIECCOB.

Hauayia maTemaTueckoro ananusa:

MCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIIEOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
U OKCTPEMYMBI;

HaxOJUTh HAOOJIbIlIEC U HAUMEHbIIICE 3HAUEHUS (DYHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh MPOU3BOJIHYIO I HAXOXKACHWS HAWJIY4llero PELICHUS B
OPUKIAIHBIX, B TOM YHCIE€ COLHAIbHO-DKOHOMUYECKHMX, 3ajadyax, i
OTIpeNeNIeHUs] CKOPOCTH W YCKOPEHHUsS TMporiecca, 3agaHHOro (OpMYJIoN win
rpaduxom;
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cBOOOJIHO OMEpUpOBATh TMOHATUSAMHU: TEepBOOOpa3Hasi, OMPEICICHHBIH
UHTErpaj, HAXOJWTh IEPBOOOpA3HbIC AJIEMEHTAPHBIX (QPYHKIUNH U BBIUUCIATH
uHTerpan o gopmyne Hetorona-JleiOnuiia;

HAXOJIUTh IJIOMIAU TUIOCKUX (PUTYp U 0OBEMBI TEJl C MTOMOIIBIO UHTETpaa;

UMETh MPEACTaBICHUE O MAaTEMAaTUYECKOM MOJICIMPOBAHUU Ha TIPUMEPE
coctaBieHus TudPpepeHIHATBHBIX YPaBHEHU;

pemarb NpUKIaJAHbIE 337a4d, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKOTO H
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3a.

K xonmy oOydyenus B 10 kmacce oOydaromwuiicss TOJMYYUT CIETYIOLINE
IpEeIMETHbIE PE3yJIbTaThl MO0 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «['eomeTpus».

K konmy 10 kimacca oOyJaromuiicss HaydnuTCs:

CBOOOJHO ONEPHPOBATH OCHOBHBIMU MOHSTHSIMU CTEPEOMETPHUH MPU PELICHUU
3a/1a4 U MPOBEJCHUHA MAaTEMAaTUUECKUX PACCYKICHUII;

MPUMEHITh AaKCHOMBI CTEPEOMETPUU M CIEICTBUS M3 HUX MPH PEUICHUU
r€OMETPUYECKUX 3a]1aY;

KJaccu(UIMpOBaTh B3aMMHOE  PACIOJOKEHHE TMPSMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE:
MEXKy MPSIMBIMHU B IPOCTPAHCTBE, MEK]TY IPSIMOM U TIIOCKOCTBIO;

CBOOOTHO OMIEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MpU3Ma, MUpaMuia,
PSIMOYTOJIbHBIN TapaliieNienure, Kyo);

KJIAaCCU(PHUIIMPOBATh MHOTOIPAHHHUKH, BBIOMPAsi OCHOBAHMUS JJIs1 KITACCU(PUKALINH;
CBOOOJTHO OTEpPUPOBATh MOHATHUSMHU, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINIOJIHATh MapajuiebHOE, UEHTPAIbHOE M OPTOTOHAIBHOE MPOEKTHPOBAHUE
(Guryp Ha MIOCKOCTb, BBIMOJHATh U300pakeHUs GUTYpP Ha MIIOCKOCTH;

CTPOUTh CEYCHHS MHOTOTPAHHUKOB PA3JIMYHBIMA  METOJIaMH, BBITIOJNHATH
(BBIHOCHBIE) TUIOCKHE YEPTEkKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOIIAM TOBEPXHOCTE MHOrOTPaHHUKOB (MpU3Ma, MHPaAMUJA),
r€OMETPUYECKUX TeJl C TPUMEHEHUEM HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUH (UTYPHI;

CBOOOJHO  OMEPUPOBATH  MMOHSATUSMH, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBINIOJIHATH JEUCTBUS HAJl BEKTOPAMU;
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pemarh 3a/la4yd Ha JI0Ka3aTeIbCTBO MAaT€MAaTHUYECKUX OTHOIICHWN WM HAXO0XKJICHHE
F€OMETPUUYECKUX BEJIWYUH, MPUMEHSS M3BECTHBIE METOJbl IPU PELICHUU
MaTeMaTHYECKUX 3a/1a4 TOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIOKHOCTH;
OPUMEHATh  MPOCTEHIIME  MPOTPaMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKHX 3a/1ay;
U3BIIEKAaTh, MpeoOpa3oBbIBAaTh M WHTEPIPETHPOBATH  MHMOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX;
OPUMEHATh MOJyYEHHBbIE 3HAHMWA Ha MPAKTUKE: CPAaBHUBATh M aHAJIU3UPOBATH
peaJIbHbl€ CUTYyallud, NPUMEHATh H3YUYEHHBbIE IIOHATHSA B IPOLECCE IOMCKa
pemieHusl MaTeMaTU4YecKd C(OpMYyJIMpPOBAHHOW MpPOOJIEMBbI, MOJEIUPOBATH
peanbHble CUTYallUd Ha SI3bIKE T€OMETPHUU, UCCIEA0BAaTh MOCTPOECHHBIE MOJEIHU C
HCIIOJIb30BAaHUEM F€OMETPUUYECKHX MTOHATUHN U TEOPEM, allapaTa ajreopbl, pemarhb
NPAaKTUYECKUE 33]]a4l, CBA3aHHbIE C HAX0XKJICHUEM I'€OMETPUUECKUX BEJINYMH;
UMETh MPEACTABICHUS 00 OCHOBHBIX 3Tallax Pa3BUTHUS F€OMETPUM KaK COCTABHOM
4acTH (PyH/IaMEHTa Pa3BUTHs TEXHOJIOTUH.

K kony 11 kiacca o0ydaronuiicst HAy4uTCs:
CBOOOIHO  ONEpUPOBATh  MOHATHSAMH, CBSI3aHHBIMM C  LIWJIMHIPUYECKOI,
KOHMYECKOH U c(pepruuecKoil HOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI TIOJTYyYEHUS;
ONEpPUPOBATh TOHATHUSIMHU, CBSI3aHHBIMU C TEJaMHM BpallCHUS: IMIMHAPOM,
KOHYCOM, c(hepoii U mapom;
pacno3HaBaTh Teljla BpallleHus (LHIHHIP, KOHYC, cdepa U map) U OObICHITh
CHIOCOOBI MOJTYYESHHUS TEJ BpalCHMUS;
KJIACCU(PUIIMPOBATH B3aUMHOE PacloiokeHHe chephl U MIOCKOCTH;
BBIUMCIISTh BEJTUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB M TEJ BpallleHusl, 00bEMBI U
IJIOIIAM MOBEPXHOCTEM MHOTOTPAHHUKOB M TEJl BPALICHUS, T€OMETPUYECKHUX TeN
C IpUMEHEHHEM (POPMYIT;
CBOOO/IHO OTIEPUPOBATH MOHATUSMU, CBA3aHHBIMU C KOMOHWHAIIUMSIMU TEJ BpaIICHUs
¥ MHOTOIPaHHUKOB: MHOTOIPaHHUK, BIHMCAHHBIM B cepy U OMUCAHHBIA OKOJIO
cdepsl, cepa, BOUCaHHAS B MHOTOTPAHHUK WM TEJIO BPAILLECHUS;
BBIUMCIIATh COOTHOIICHUS MEXIY IUIOIIAAsIMU TIOBEPXHOCTE U oO0BEMaMu
ITOJIOOHBIX TEI;
U300pakaTh M3y4yaeMble (PUTYPBI, BBIIIOJHITH (BHIHOCHBIE) IJIOCKUE YEPTEXKHU M3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYP: BHUA CBEpPXy, COOKY, CHHM3Yy, CTPOHTH
CEUEHHs TeJ BPAIllCHUS;
U3BJIEKaTh, MHTEPIPETUPOBATH U  NpeoOpa3oBbIBaTh  MHGOPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, IMPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;
CcBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;
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BBIIIOJIHATH ONIEPALIMY HAJl BEKTOPAMU;
3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;

pemiaTh T€OMETPUYECKUE 3aJaud HA BBIYMCICHUE YIJIOB MEXAY MNPAMBIMA H
IJIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHUI OT TOYKM JO IUIOCKOCTH, B ILIEJIOM, Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/IA MIPU PELIEHUU;

CBOOOJTHO OINEPUPOBATH MOHSTHUIMH, CBA3aHHBIMU C JIBHDKEHHEM B IIPOCTPAHCTRBE,
3HATh CBOMCTBA JABUKCHUII;

BBIIIOJIHATh M300paKEHHUT MHOTOTPAaHHUKOB W TEJl BPALEHUs NMPU NapajjieIbHOM
IIEPEHOCEe, LIEHTPAIBHOW CUMMETPHUH, 3E€PKAIBHOW CHUMMETPHUM, IPU IIOBOPOTE
BOKPYT MPsIMOiA, mpeoOpa3oBaHus mo100us;

CTPOUTh CEYECHHS MHOIOTPAaHHUKOB M TeEJl BpAIICHUS: CEYCHHs LUIUHAPA
(mapajuienbHO W TEPHEHIUKYJISPHO OCH), CEYeHUs KoHyca (IapasuiesibHbIe
OCHOBAHMIO M MPOXOSIUE Yepe3 BEPIINHY), CEUEHUS 1I1apa;

UCII0JIB30BaTh METOJIbI ITOCTPOEHUSI CEYEHUI: METOJI CIEA0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUS, METO/] [IEPEHOCA CEKYILEH MIOCKOCTH;

JOKa3bIBATh TEOMETPUUECKUE YTBEPIKACHUS;

OPUMEHATh TeoOMEeTpuYecKkue (axkThl A pPEUICHHs] CTEPEOMETPUUYECKUX 3azad,
MPEANOJAraloIuX HECKOJbKO IIaroB pEUIECHUs, €CJIA YCIOBUSA IPUMEHEHHUS
3a/1aHbl B IBHOM U HESIBHOM (hopME;

pemarh 3a/a4d Ha J0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOLICHUM M HAXO0XKICHHE
r€OMETPUYECKHUX BEJIUYMH;

MPUMEHSTh POrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
MIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh IOJYYEHHBIE 3HAHUS HA IPAKTUKE: CPaBHUBATh, aHAJIU3UPOBAaTh U
OLICHUBATh pPEAJIbHBIC CUTYallMH, NPUMEHATh HW3YyYECHHbBIC ITOHSATHUS, TEOPEMBI,
CBOMCTBa B Mpollecce IOUCKAa pEIIEHUs MaTeMaTH4ecku c(hopMyIrpoBaHHON
npoOJieMbl, MOJEIMPOBaTh pealbHble CUTyallud Ha fA3bIKE TI'E€OMETPUH,
MCCJIEI0BATh MMOCTPOEHHBIE MOJEIIU C UCTIOIb30BAHUEM T'€OMETPUUECKUX MOHATUN
U TEOpeM, ammapara ajireOpbl, pemaTh MNPaKTUYECKUE 3aJauyM, CBSI3aHHBIE C
HAaXO0KJEHUEM F€OMETPUUYECKUX BEIUYHH;

UMETh MPEJCTaBIeHNsI 00 OCHOBHBIX 3Tamnax pa3BUTHS T'€OMETPUHU KaK COCTaBHOU
4acTH (PyHJIaMEHTa Pa3BUTHs TEXHOJIOTUH.

K xonmy oOydyenus B 10 kimacce oOydwaromwuiicss TMOMYYUT CIETYIOLINE
peIMETHbIE PE3yJIbTaThl MO0 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «BeposSATHOCTb U CTATHCTHKA.

K xoniy 10 kiacca 00ydaroniuics HayqIuTCs:

cBOOOHO OMepUpOBaTh MOHATHUAMU: Tpad, MIOCKHUM rpad, CBA3HBIN Trpad,
nyTb B rpade, 1enb, LUKI, JEPEBO, CTENEHb BEPUIMHBI, JAEPEBO CIy4ailHOTO
AKCIIEPUMEHTA;
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CBOOOJIHO OIEpPUPOBaTh MOHATHUSMHU: CIIy4alHbBI 3KCHIEPUMEHT (OIBIT),
CllydailHOE€ COOBITHE, DJIEMEHTApHOE CIy4aiiHOe COOBITHE (3JIEMEHTApHBIN MCXO/)
CIIy4allHOTO  ONbITA, HAaXOAWTb BEPOSTHOCTU COOBITMM B  ONBITaX C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HaXoAUTh U (POPMYIUPOBATH COOBITHS: MEpeceYeHne, 0ObETUHEHNE TaHHBIX
COOBITUH, COOBITHE, MPOTHUBOIIOJIONKHOE JIAHHOMY, HCIOJIb30BAaTh JHUArpaMMbI
Diinepa, KOOPAWHATHYIO MPSAMYIO JUIsS PEIleHus 3ajad, MOJIb30BaThCs (POopMyson
CJIOKEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEHN JABYX U TPEX CIyHYailHbIX COOBITHIA;

OIlEpUPOBAaTh  IOHATUSAMM:  YCIIOBHAas  BEPOSITHOCTB, YMHOKECHHE
BEPOSATHOCTEW, HE3aBUCUMBIE COOBITHSA, JE€PEBO CIY4YallHOIO 3KCIEPUMEHTA,
HaxOJIUTh BEPOSITHOCTU COOBITUM C MOMOIIBIO MpPaBHJIa YMHOXEHHUS, IepeBa
CIIy4ailHOTO ONBITAa, HMCHOJB30BaTh (HOPMYJTY MOJHOM BEPOATHOCTH, (HOpMyITy
Baiieca pu pemieHun 3aay, OnpeaesiTh HE3aBUCUMOCTh COOBITUH 1O (opMylie U
10 OpraHU3alUy CIy4alHOr0 YKCIIEPUMEHTA;

OPUMEHATh W3yYeHHblE KOMOWHATOpHBIE (QOPMYJBl [ MEPEUUCICHUS
AJIEMEHTOB MHOYECTB, 3JIEMEHTAPHBIX COOBITUH CIIy4alHOTO ONBITA, PEIICHUS
3a/1a4 110 TEOPUHU BEPOSITHOCTEM;

CBOOOIHO  ONEpUPOBATh TMOHATUAMU: OWHAPHBIA  CIydyalHBIM  OIBIT
(ucmbITaHue), ycrex M Heynaya, He3aBUCHUMbIE HUCIBITAHUS, CEpUsl UCIBITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUI: B CEpUU HCHBITAHUI 10 MEPBOTO ycmexa, B
CepUM HCMbITAHUN bepHyIu, B ONbITE, CBA3AHHOM CO CIy4ailHbIM BBIOOPOM M3
KOHEYHOU COBOKYITHOCTH;

cBOOO/IHO OINEpPUPOBATh MOHATUAMU: CIyyailHas BEJIMYMHA, pacHpeleieHHe
BEpOSATHOCTEW, JauarpaMMa paclpeneieHusi, OuHapHas ciydyaiiHas BeJIMYMHA,
reOMETPUUECKOE, ONHOMHMAIIBHOE paclpeesICHuUE.

K xonmy 11 kiacca oOydarouiuiicst HAy4uTCs:

ONEPUPOBATh MOHATUSAMM: COBMECTHOE PACHPEACICHUE NBYX CIyYalHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOI'O PACHpPEENICHUs IBYX CIIy4alHbIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS Ka)XKIOM BEJIWYMHBI, ONPEIEIICHUS
HE3aBUCHUMOCTH CIIyYalHbIX BEJINYUH;

cBOOOIHO OMEpPUPOBATH MOHATHEM MAaTEMaTHUYECKOIO OXHUAAHUSA CIydalHOM
BEJIMYMHBI (pacnpenesieHus), IPUMEHSITh CBOMCTBA MAaTEeMaTHUYECKOTO OKUJIaHUs
Opy pelIeHUH 3a7a4, BBIYUCIATh MATEMAaTHUECKOE OXXKHIaHHE OMHOMHUAIBHOTO U
r€OMETPUYECKOI0 PaCIIpeIeICHNN;

CcBOOOIHO ONEpPUPOBATH MOHITUSIMH: JUCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMUHBI, IPUMEHATH CBOMCTBA JUCIEPCUU CIIyYaWHOW BEJIMYMHBI
(pacupenenenus) IpU PEIICHUU 3a]ad, BBIUUCIATH IUCIEPCHIO U CTAaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 M OMHOMHAIILHOTO pacCIpeIeIeHNN;
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BBIUUCIISTH BHIOOPOYHBIE XapaKTEPUCTUKH MO JAHHON BBIOOPKE M OIICHUBATh
XapaKTEPUCTUKU TEHEPATbHOM COBOKYINHOCTH JIAHHBIX TI0  BBIOOPOYHBIM
xapaktepuctukaM. OIeHUBaTh BEPOSITHOCTU COOBITHUH M MPOBEPSTH MPOCTEHINe
CTaTUCTUYECKUE TUIIOTE3BL, OJIb3YSICh N3yYEHHBIMU PACIPEACICHUSIMH.
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4. TemaTnueckoe INIAHUPOBAHHUE C YKA3AHUEM KOJIUIECTBA AKAACMHUIECCKUX YaC0B, OTBOJUMbIX HA OCBOCHHE

KAXK/A0#l TeMbl Y4e0HOI0 NpeaMeTa, y4e0HOro Kypca (B TOM 4KcJ/ie BHEYPOYHOM 1eATeJIbHOCTH), Y4eOHOI0

MO/YJIsl, 1 BO3MOKHOCTH MCII0JIb30BAHUSA 110 3TOI TeMe 3J1eKTPOHHBIX (U PoOBbIX) 00pa3oBaTeIbLHBIX PECypPCOB,

ABJIAIOIINXCA y‘leﬁHO-MeTOHI/IquKI/IMI/I MaTE€pHuaJIaMi, UCII0JIb3yEMbBIMH JIJIA Oﬁy‘IeHI/IH H BOCIIMTAHUA

PA3JINYHBIX I'PYIIIL HOJIL3OBaTeHeI71, npeacraBjJ€¢HHbIMHA B 3JICKTPOHHOM (Ill/l(l)pOBOM) BHJI€ 1 PCAINYIOIIINMH

AnreOpa 1 Hadana MaTeMaTHIecKOro aHan3a

AUTAKTHICCKHUEC BO3SMOKHOCTH I/IKT, CoACPKAaHNEC KOTOPBIX COOTBETCTBYET 3aKOHOAATCIbCTBY 00 06p330BaHI/II/I

10 knacc
KonnuecTBo yacos .
Ne | HaumeHnoBaHue pa3nenos u OnexTpoHHbIe (IU(POBLIE) BocnurarenpHblii
Konrtponbnsie | [IpakTnueckue
/I | TEM MPOrpaMMBbI Bcero o0Opa3oBaTebHbIE PECYPCHI KOMIIOHEHT ypOKa
paboThI paboThI
[IpumeHnATH Ha ypoke
VUHTEPAaKTUBHbIE
MHoxecTBO (bopMbI paboTHI C
JENCTBUTENBHBIX YHCEIL. YYalIUMUCS:
MHoOrouseHsl. . VHTEJUIEKTYyaJIbHbIE
1 24 1 https://school.oblakoz.ru/materials/504574 4
PanmonaneHble ypaBHEHUS U UTPBI,
HepaBeHcTBa. CHcTeMbl CTUMYJIUPYIOIIHE
JIMHENHBIX YPaBHEHUN I103HABATEJIbHYIO
MOTHBAIIUIO
yUYalxcs.
OpranuzoBbIBaTh B
OyHKIUHU U TpadUKy.
. pamKax ypoka
2 CrenenHast GyHKLUSA C 12 1 https://school.oblakoz.ru/materials/504574

OCJIBIM ITOKa3aTCJIEM

MOOIIIPCHUE
y4eOHOM/coruaabHOM
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YCHEIIHOCTH 3

Apudmerndeckuii KopeHs N-
Oi1 CTerneHH.
Hppanuonanbusie
ypaBHEHUS

15

https://school.oblakoz.ru/materials/504574

[IpuMmeHATH Ha ypoke
UHTEPAaKTUBHbIE
(opMBI pabOTHI C
YYaIUMHUCS:
VHTEJUIEKTYaJIbHbIE
UTI'DHI,
CTUMYJIMPYIOLINE
II03HABATEIIbHYIO
MOTHBALAIO
ydalmxcs.

[Toka3zarenbHas GyHKIUS.
IToka3aTenbHbIE ypaBHEHUS

10

https://school.oblakoz.ru/materials/504574

OO0BeIUHATD
yUaIuXxCst
TIO3UTHBHBIMU
OMOLUSAMU H
JIOBEPHUTEITHHBIMH
OTHOIICHUSIMU JIPYT
K Apyry. Pa3BuBath
HPaBCTBEHHbBIC
OPHECHTHUPHI U
JyXOBHBIE IIEHHOCTH.
Conepxanne
IICHHOCTHOTO
Xapakrepa
(nemoHcTparus
o0pasioB
JIpYKemoous,
MHUPOJTIOOHS,
OTBETCTBEHHOTO
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OTHONICHUS K
OTEYECTBY, CEMbE,
TPY1y, 3HAHUSM,
KYJIbTYpE, IPUPOJIE).

Jlorapudmugeckas
byHKIHS.
Jlorapudmudeckue
ypaBHEHHS

18

https://school.oblakoz.ru/materials/504574

dopmMUpOBaThH
YBa)KeHHE K
JUYHOCTH U €€
JIOCTOMHCTBAM,
no0OpoXKeIaTeTbHOe
OTHOIIICHUE K
OKPYKAFOIIHM

Tpuronomerpuueckue
BBIPQXXCHUS U YPABHEHUSI

22

https://school.oblakoz.ru/materials/504574

[IpumeHnATH Ha ypoke
UHTEIJIEKTyaIbHbIE
UTPBI, U1 pa3BUTHUS
HECTAaHJIapTHOTO
MBILLUICHHS],
BHHUMaHUE K
JETaNIsIM, YMEHHE
BBIJIETISITH TJIaBHOE,
JA0T BO3MOKHOCTb
MIPOSIBUTH 3PYIUIIMIO,
HaxXOIYMBOCTh U
qyBCTBO IOMOpA.
JemoncTpanus
IPUMEPOB
OTBETCTBEHHOT'O
IPa)IaHCKOTO
HIOBEJICHMS,
IPOSIBICHUS
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4eJI0BEKOJIIO0OUS U
J00pOCEePICYHOCTH

IlocnenoBaTenbLHOCTH U
MIPOTPECCHH

10

https://school.oblakoz.ru/materials/504574

OpueHTHpOBaTh B
CHUCTEME MOPAIIbHBIX
HOPM U LIEHHOCTEN
UX HepapXu3aLuu.
dopMHpoOBaTH
YBa)KEHHE K
JUYHOCTHU U €€
JIOCTOMHCTBAM,
no0poXkKenaTenbHOe
OTHOIIIEHUE K
OKpYKaroI1M

HenpepbiBHble QyHKIHH.
[IponsBoHas

20

https://school.oblakoz.ru/materials/504574

PazButue
IIEHHOCTHOTO
OTHOIICHUS K
3HAHUSM KaK
UHTEIJIEKTyaJIbHOMY
pecypey,
obecrieunBaroeMy
Oynyliee 4yeaoBeKa,
KaK pe3y/bTary
KpPOTIOTJIIMBOTO, HO
YBJIEKATEIILHOTO
yueOHOro TPYAa,;

[ToBTOpeHue, 06001IeHNE,
CUCTeEMAaTHU3anus 3HaHUU

https://school.oblakoz.ru/materials/504574

OpranuzoBatb B
paMKax ypoka
HOOIPEeHNE y4eOHOM
U COLIMAJIBHOU
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YCIIELTHOCTH.
PeanuzoBsiBaTh
BOCIIUTATEIbHBIC
BO3MOXKHOCTH B
Pa3TUYHBIX BUIAX
JeSTENIbHOCTH
yualuxcs 3HaKOBOH
OCHOBOH,
CaMOCTOSITEeIIbHAS
pabota ¢ y4eOHHKOM,
paboTa ¢ Hay4HO-
HONYJIIPHOMN
JUTEepaTypoid, oT0op
U CpaBHEHUE
MaTepuania mno
HECKOJIbKIM
HUCTOYHUKAM.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136

10

37




11 xnacc

Ne Haunmenosauue KonunuecTBo yacoB 5
DnekTpoHHbIe (IU(PPOBLIE) BocnurarenbHbli
1/ | pas/einoB U TeM Beer | Kourponshbl | IIpaktuuecku
o0pa3oBaTeNbHbIE PECypCHI KOMIIOHEHT YpOKa
I IpOrpaMMBbI 0 € paboThI ¢ paboThI
[IpuMeHsTh Ha ypoKe
WHTEPAKTUBHBIE
(hopMBI pabOTHI C
AIIUMHUCS
HccnenoBanue . i
. https://school.oblakoz.ru/materials/50457 VMHTEJUIEKTYaIbHbIE
(GYHKIUH C TOMOIIBIO 22 1
i« 5 UTPBI,
MIPOU3BOTHOM
CTUMYJIUPYIOIIHE
MO3HABATEIIbHYIO
MOTHBAIIHIO
yUaIIXCs.
OpranuzoBbIBaTh B
) aMKax ypoka
[TepBooOpaznas u https://school.oblakoz.ru/materials/50457 P P
12 1 MOOIIPEHUE
UHTErpal 5 .
y4eOHOM/COoIuaIbHO
i ycnemHocTH 3
OObenuHATh
yUanmxcs
I'pacduxu MO3UTUBHBIMH
TPUTOHOMETPUYECKUX ) SMOIHSIMH H
. https://school.oblakoz.ru/materials/50457
GyHKIHH. 14 1 5 JIOBEPUTEIIbHBIMU
Tpuronomerpuuecku B OTHOIICHUSMH JIPYT

€ HCPAaBCHCTBA

K npyry. Pa3BuBarh
HPAaBCTBEHHbIE
OpPUEHTHUPHI U
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JyXOBHBIC IICHHOCTH.
Conepxanue
IIEHHOCTHOTO
Xapakrepa
(neMoHcTpanus
00pasioB
IpyKemoous,
MHPOJIIOOHS,
OTBETCTBEHHOTO
OTHONICHHS K
OTEYECTBY, CEMBE,
TPYAY, 3HAHUSM,
KYJIbTYpE, IPUPOJIE).

HppannoHanbHble,
[I0Ka3aTEeNbHBIEC U
norapupmMuUecKue
HEPaBEHCTBA

24

https://school.oblakoz.ru/materials/50457

5

dopmMupoBaTh
YBa)KEHHE K
JMYHOCTH U €€
JIOCTOMHCTBAM,
no0poskenaTeIbHoe
OTHOIIEHHUE K
OKpPYKaroII1M

KoMmnnexcHbie uncia

10

https://school.oblakoz.ru/materials/50457

5

[IpumensaTs Ha ypoke
MHTEIUIEKTyaJIbHbIE
UTPBL, ISl Pa3BUTHS
HECTAHAApPTHOTO
MBILUIEHUS,
BHUMaHHE K
JIeTalsiM, YMEHUE
BBIICIIATH [JIABHOE,
JTAt0T BO3MOYKHOCTh
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NPOSIBUTH IPYAUILIHUIO,
HaXoa4YuBOCTH U
YyBCTBO IOMODa.
JemoncTpanus
IPUMEPOB
OTBETCTBEHHOTO
IPaXKIaHCKOTO
TIOBEJICHHS,
NIPOSIBJICHUS
YEJIOBEKOJIIOOHS U
T00pOCePICIHOCTH

OpueHtupoBars B
CUCTEME MOPATBHBIX
HOPM U LIEHHOCTEM
WX HepapXHu3allii.

. dopmMHpoBaThH
Harypanbsnbie u https://school.oblakoz.ru/materials/50457
10 YBa)KEHHE K
LIEJIBIE YrClia 5
JUYHOCTHU U €€
JIOCTOMHCTBAM,
no0poskenaTeIbHoe
OTHOILLIEHUE K
OKPYXKaIOIIUM
PazButune
Cucrembl
LIEHHOCTHOT O
palMOHANbHBIX,
. OTHOILIEHHUS K
HUPPALMOHAIIBHBIX https://school.oblakoz.ru/materials/50457
12 3HAHUSIM Kak
MOKa3aTEeNbHBIX U 5
WHTEIUICKTYaAIbHOMY
JorapuMUIECKIX
. pecypey,
YpaBHEHUU
obecrieunBaroIeMy
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Oynylee yemoBeka,
KaK pe3ylibTaTy
KPOTOTJIMBOTO, HO
YBJICKATEIILHOTO
y4eOHOT0 Tpy/a;

3agaun ¢
rnapamMeTpamu

16

https://school.oblakoz.ru/materials/50457
5

OpranuzoBatb B
paMKax ypoka
MOOoHIpeHne yueOHon
Y COUUATBHOMN
YCIICIIHOCTH.
PeanuzoBbiBaTh
BOCTIMTATEIIHHBIC
BO3MOYKHOCTH B
Pa3TUYHBIX BUIAX
JeSITeTbHOCTH
yualuxcs 3HaKoBON
OCHOBOIA,
CaMOCTOSITeNbHAS
paboTa ¢ yueOHUKOM,
paboTa ¢ Hay4HO-
MONYJIIPHOM
JTUTEPATYPOH, OTOOP
Y CpaBHEHHE
MaTepuaia mno
HECKOJIbKIM
HMCTOYHUKAM.

[ToBTOpEHME,
0000111cHNE,
cucTeMaTu3anus

16

https://school.oblakoz.ru/materials/50457

5

OpranuzoBatb 1
yUalIUXCs CUTyalluu
KOHTPOJISI U OLIEHKU
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3HaHUU

(kaKk yueOHBIX
JOCTHKCHUIN
OTMETKH, TaK U
MOpaJIbHBIX,
HPaBCTBEHHBIX,
IpaXKIaHCKUX
MOCTYIIKOB).

OBLIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

136

10
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['eomeTpust

10 xmace
KonnuecTBo yacos ONEeKTPOHHbIE
No HaumenoBanue pa3nenoB u TeM (dpoBsie) BocnurarenbHblii
Kontposbnsie | [lpakTuyeckue
n/n IIPOrpamMMBbl Bcero o0pazoBaresbHbIE KOMIIOHEHT YpOKa
paboThI paboThI
pecypchl
[Tomoup yuammmcs
B3TJISSHYTh Ha
bubnuorexa [JOK eOHBIN MaTepua
1 BBenenue B crepeomeTputo 23 1 1 7 P
https://lesson.edu.ru/02.3/10 | CKBO3b MPUIMY
YEJI0BEYECKOU
LEHHOCTHU
Opranu3oBbIBaThH B
pamKax ypoka
B3anmMHuoe pacnonoxeHue bubnunoreka [JOK
2 6 1 MOOIIPEHNE
MPSIMBIX B IIPOCTPAHCTBE https://lesson.edu.ru/02.3/10 . .
yueOHOI/coruanbHOR
YCHEUHOCTH
OObenuHATh
yUanmxcs
MTO3UTUBHBIMH
OMOLIUSIMH U
[TapamiensHOCTh IPSIMBIX U bubnuoreka [JOK
3 . 8 JIOBEpUTEIbHBIMU
IJTOCKOCTEM B MPOCTPAHCTBE https://lesson.edu.ru/02.3/10
OTHOIIICHUSIMH JIPYT
K npyry. PazBuBaTh
HPAaBCTBEHHbIE
OpPUEHTHUPHI U
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JTyXOBHBIC IIECHHOCTH.
Coneprxanue
[IEHHOCTHOTO
Xapakrepa
(zemoHcTpanus
o0pasioB
TIpyxKenoous,
MHUPOJTFOOUS,
OTBETCTBEHHOTO
OTHOIICHUS K
OTEYECTBY, CEMbE,
TPYIy, 3HAHUSM,
KYJIbTYp€, IPUPOJIE).

[IeprieHAMKYIAPHOCTH MPSAMBIX
U IUIOCKOCTEH B IIPOCTPAHCTBE

25

bubmmoreka [IOK
https://lesson.edu.ru/02.3/10

®opMupoBaTh
yYBa)KEHHE K
JUYHOCTH U €€
JIOCTOMHCTBAM,
JI0OpOoKeNnaTeTbHOE
OTHOIIIEHHUE K
OKPY>KAIOIIUM

Vel u pacCTOAHUA

16

bu6nuoreka [JOK
https://lesson.edu.ru/02.3/10

[IpumensTh HAa ypoke
HMHTEIUIEKTyaJIbHbIE
WTPBIL, U1 PA3BUTHSL
HECTaHAApPTHOTO
MBILLJIEH NS,
BHUMAaHHE K
JleTansiM, yMEHHE
BBIJICJISITH TJIaBHOE,
JTAat0T BO3MOKHOCTh
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MPOSIBUTDH SPYAUIIHIO,
HaXOoaA4YUBOCTh U
4yBCTBO IOMOpa.
JemoncTpanus
PUMEPOB
OTBETCTBEHHOT'O
IpaxIaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YeNIOBEKOIIO0US 1
JI0OpPOCEPIEUHOCTH.

MHororpaHHuku

bubmmoreka [IOK
https://lesson.edu.ru/02.3/10

OpueHTupoBath B
CHCTEME MOPAJIbHBIX
HOPM U LIEHHOCTEMN
WX UepapXU3aLINH.
dopMupoBaTh
YBa)KE€HUE K
JUYHOCTH U €€
JIOCTOUHCTBAM,
JI0OpOoKeNnaTeTbHOE
OTHOILLIEHUE K
OKPYXAaIOIIUM.

BexTopsl B ipocTpaHcTBE

12

but6mmoreka [IOK
https://lesson.edu.ru/02.3/10

OpranuzoBatb B
paMKax ypoka
MOOIIpeHre YueOHOM
U COITUATbHOM
YCIEIIHOCTH.
Peanu3oBeIBaTH
BOCITMTATCIbHEIC
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BO3MOYKHOCTH B
Pa3IUYHBIX BHIAX
JeSITeTbHOCTH
y4auuxcs 3HaKOBOM
OCHOBOM,
CaMOCTOSITEIbHAs
pabota ¢ ydeOHUKOM,
paboTta ¢ Hay4HO-
MONYJIIPHOMN
JUTEPaTypoit, 0TOOp
U CpaBHEHHE
MaTepuasa 1o
HECKOJIbKUM
HCTOYHUKAM.

[ToBTOpenue, 0600IIEHNE U
cHUcTeMaTu3alus 3HaHUI

bu6nuoreka [JOK
https://lesson.edu.ru/02.3/10

PazButue
LIEHHOCTHOTO
OTHOILIECHHUS K
3HAHUSM Kak
MHTEIUICKTYaJIbHOMY
pecypcy,
o0ecrneurBaIeMy
Oynmyliee 4eIoBeKa,
KaK pe3yibTaTry
KPOIIOTIIMBOIO, HO
YBJIEKATEIBHOTO
yueOHOro Tpyaa;

OBLIEE KOJIMYECTBO HACOB I1IO
I[TPOTPAMME

102
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11 xnacc

Ne
/1

HaumenoBanue paszzienos u
TEM IpPOTrpaMMBbl

KommyectBo yacos

Bcero
paboTsI

KonTposbhbie

[IpakTnyeckue
paboThI

DIJIEKTPOHHBIE
(tmudpoBsIe)
oOpa3oBaTebHbIC

pecypcbl

BocnurarenbHbIi
KOMITOHEHT ypOKa

AHanutHueckas TCOMCTpHUs

15 1

bu6mmoteka [IOK
https://lesson.edu.ru/02.3/11

[Tomoup yuammmces
B3IJISIHYTh Ha
yueOHbIN MaTepual
CKBO3b IIPU3MY
YEII0BEYCCKOM
IICHHOCTH

[ToBTOpenue, 0000IIEHIE U
CHCTEMaTH3aInsI 3HaHUH

15 1

bubmmoteka [IOK
https://lesson.edu.ru/02.3/11

OpraHu30BbIBaTh B
paMKax ypoka
HOOLIPEHHE
yueOHOM/coruanbHOM
YCIIEIIHOCTH

O6bEeM MHOTOTpaHHUKA

17 1

bu6nuoreka [JOK
https://lesson.edu.ru/02.3/11

OO0benuHATh
y4Yanuxcs
MO3UTUBHBIMH
SMOLMSIMU U
JIOBEPUTEIIbHBIMU
OTHOULICHUSIMU APYT
K npyry. PazBuBate
HPABCTBEHHBIE
OpPUEHTUPHI U
JyXOBHBIE LIEHHOCTH.
Conepxanue
LIEHHOCTHOTO

47



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

Xapakrepa
(neMoHcTpanus
o0pasioB
TIpyKeToous,
MUPOJTIOOHS,
OTBETCTBEHHOTO
OTHOUICHUS K
OTEUECTBY, CEMbE,
TPy, 3HAHUSM,
KYJIbTYpE, IPUPOJIE).

Tena Bpamenus

24

bubmuorexa [JOK
https://lesson.edu.ru/02.3/11

dOopMupoBaTh
yBa)K€HUE K
JUYHOCTHU U €€
JIOCTOMHCTBAM,
no0porkenaTeIbHoe
OTHOILLIEHUE K
OKPY’KaOIIUM

[Imomaan noBepXHOCTH U

00BEMBI KPYTJIBIX Tell

bu6nuoreka [JOK
https://lesson.edu.ru/02.3/11

[IpumensTH Ha ypoke
UHTEIJIEKTyaJIbHbIE
UTPBI, U1 pa3BUTHUS
HECTaH/AapTHOTO
MBIIJICHHUS,
BHUMAaHUE K
JeTalsIM, YMEHHE
BBIJIETIATH TJ1aBHOE,
JIal0T BO3MOKHOCTh
IPOSIBUTH IPYAULIHIO,
HaXOJ4YMBOCTb U
YyBCTBO FOMODA.
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JeMoHcTpanus
IPUMEPOB
OTBETCTBEHHOT'O
TPaKIaHCKOTO
MOBEJICHUS,
MPOSIBIICHUS
YeJI0BEKOIIOOUS U
T00POCEPICYHOCTH.

JBro>xeHus

bu6mmoreka [IOK
https://lesson.edu.ru/02.3/11

OpueHTupoBars B
CUCTEME MOPATBHBIX
HOPM U IIEHHOCTEMH
UX HepapXu3aiim.
dopMupoBaTh
yBaKEHHE K
JMYHOCTH U €€
JIOCTOMHCTBAM,
T00poXKenaTenbHOe
OTHOIIIEHHE K
OKpY>KaroIluM.

[ToBTOpeHmE, 0600IICHIE 1
cHCTEMaTH3aINsI 3HAaHUH

17

but6mmoreka [{OK
https://lesson.edu.ru/02.3/11

PazButne
[IEHHOCTHOTO
OTHONICHUS K
3HAHUSM KaK
UHTEIJIEKTyaTbHOMY
pecypcy,
o0ecreunBaroIeMy
Oynyliee yenoBeKa,
KaK pe3ylbTaTy
KPOIOTIMBOTO, HO
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YBJICKATCJIBHOT'O

y4e0HOTO Tpy/a;
OBILIEE KOJIMYECTBO YACOB I10O 102 8 0
I[MPOT'PAMME
BeposiTHOCTB M cTaTUCTHKA
10 xacc
HanmenoBanue KomnnuecTBo yacos
Ne OnexTpoHHbIE (IIUPPOBHIE) BocnurarensHbii
/T PasACIIOn 1 TEM Bcero Kontpompiie |- Ipaxririecine 00pa3oBaTelbHbIC PECYPChI KOMITOHEHT ypOKa
MIPOrpPaMMBbI paboThI paboThI
Opranu3oBaTh B
pamMKax ypoka
MOOLIPEeHNE yueOHOU
U COIMAIIBHOMN
YCTEUIHOCTH.
PeannzoBbiBaTh
BOCITUTATEIHHBIC
1 IICMEHTEI TeOpHit 3 https://school.oblakoz.ru/materials/504574 | BO3MOXHOCTH B

rpacdoB

pa3IMYHBIX BHIAX
JIESITEIbHOCTH
yUaImxcs 3HaKOBOU
OCHOBOM,
CaMOCTOSITeITbHAS
paboTa c y4eOHHKOM,
paboTa ¢ Hay4HO-
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MOMYJISIPHOM
JUTEPATypoit, 0TOOP
U CpaBHCHUE
MaTepuaia 1o
HECKOJIbKIM
UCTOYHUKAM

Cry4aifHbI€ OMBITHI,
CIIy4aiiHble
COOBITHS U
BEPOSTHOCTH
COOBITHH

https://school.oblakoz.ru/materials/504574

[Tomoub ygammmces
B3IJISIHYTh Ha
yueOHbIN MaTepual
CKBO3b IIPU3MY
YeJI0BEUYECKOU
LEHHOCTHU

Omnepanuu Haj
MHOXECTBaAaMU U

[IpumensaTs Ha ypoke
WHTEPAKTUBHBIE

COOBITUSIMH. (hopMbI pabOTHI C
Crnoxenue u y4alIMMUCS:
MHOKEHHE . VHTEIJUIEKTYyaJIbHbIE
y . https://school.oblakoz.ru/materials/504574 y
BEPOSATHOCTEN. UTPHI,
VYcenoBHas CTUMYJIUPYIOLIUE
BEPOSATHOCTb. MO3HABATEJIbHYIO
HezaBucumeie MOTHBAIIUIO
cOOBITHS y4alnXCs.
OpranuzoBbIBaTh B
aMKax ypoka
ONEeMEHTHI _ p yp
https://school.oblakoz.ru/materials/504574 | moompeHue
KOMOWHATOPUKH . .
yueOHOM/cornaibHOM
YCIIELIHOCTH
Cepun . OObeTUHATH
P https://school.oblakoz.ru/materials/504574 A
NIOCJIEI0BATEIbHBIX y4aluxcs
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HCIIBITAHHH.
WcnpiTanus
bepuymn.
CryualiHblii BBIOOp
13 KOHCYHOM
COBOKYITHOCTH

HO3UTHUBHBIMU
SMOLUSAMH U
JIOBEPHUTEITHHBIMH
OTHOILIEHUSIMU JIPYT
K npyry. PasBuBarh
HPaBCTBEHHBIE
OPUEHTUPHI U
JyXOBHBIE LIEHHOCTH.
Coneprxanue
LIEHHOCTHOTO
Xapakrepa
(nemMoHcCTpanus
00pasioB
TPYKETIOO0us,
MHPOJTIOOHS,
OTBETCTBEHHOTO
OTHOILIEHUS K
OTEYECTBY, CEMBE,
TPYAY, 3HAHUSM,
KYJIBTYpe, IPUPOJIE).

Cnyyalinbie
BEITUYUHBI U
pacnpezeneHus

14

https://school.oblakoz.ru/materials/504574

dopmMHpoBaThH
yBa)kKEHUE K
JUYHOCTH U €€
JIOCTOMHCTBAM,
n00poXKenaTenbHOe
OTHOIIEHHUE K
OKpPYKaroII1M

OBIIEE KOJIMYECTBO
YACOB IIO

34
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I[TPOTPAMME
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11 xnacc

Haumenosanue KonnuecTBo yacos
No DnekTpoHHbIE (IU(PPOBHIE) BocnurarenbHblii
/| POACIOBHTEM Bcero Konrponbeie | Ipaxrueciue 00pa3oBaTelIbHbIE PECYPCHI KOMIIOHEHT ypOKa

IIPOrPaMMBI paboThI paboTsI
[Tomoub ywammmcs
B3IJISIHYTh Ha

3aKon GoxbLiX ) https://school.oblakoz.ru/materials/504575 YHCOHBIA MaTCpHA

yucell CKBO3b IIPU3MY
YeJI0BEYECKOU
LEHHOCTHU
[IpumensTs Ha ypoke
UHTEPAaKTUBHbIE
(hopMbI paboTHI €

JIEMEHTEI YHAUTHMUCS:

MaTeMaTU4YEeCKO1 6 https://school.oblakoz.ru/materials/504575 HICIDICKTYRIIbHbE

CTATHCTHUKU TR,
CTUMYJIMPYIOLINE
IIO3HABATEIIbHYIO
MOTHBALINIO
yJalmxcs.

HenpepriBabIe

CIly4aiiHbIe OpranuzoBbIBaTh B

BEJIMYNHBI pamKax ypoka

(pactipenenenus), 4 https://school.oblakoz.ru/materials/504575 | moompeHue

MoKa3aTelbHOE U yueOHoil/connanbHon

HOpMAaJIbHOE YCIIEIIHOCTH

pacnpeneneHus

Pacnipenencuue 2 https://school.oblakoz.ru/materials/504575 | TlpumeHsTH Ha ypoke
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Ilyaccona

HMHTEJUJICKTyaJIbHbIE
UTPBI, 1JIs1 Pa3BUTH
HECTaHJapTHOTO
MBIILJICHUS,
BHUMAaHUE K
JeTaJsIM, YMEHHE
BBIJICNIATH IJIABHOE,
JIAI0T BO3MOKHOCTb
MPOSIBUTH IPYIUIIHIO,
HaXOJUMBOCTh U
YyBCTBO IOMODA.
JlemoHcTparus
MIPUMEPOB
OTBETCTBEHHOTO
TPaKIaHCKOTO
ITOBEJCHMS,
MIPOSIBIICHUS
YeJIOBEKOJIIOOUS U
T00pPOCEPICYHOCTH.

CB43b MEXIY
CIIy4allHbIMHU
BEIIMYMHAMU

https://school.oblakoz.ru/materials/504575

OpueHTupoBars B
CHCTEME MOPAaJIbHBIX
HOPM U LIEHHOCTEHN
WX UepapXU3aIii.
dopmMupoBaTh
yBa)KE€HHE K
JUYHOCTH U €e
JIOCTOMHCTBAM,
no0poXKenaTeTbHOe
OTHOILIEHHE K
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OKPYKAIOIIHM.

O06o061IEHNE U

Opranu3zoBath B
pamKax ypoka
HOOIPEHKE y4eOHOM
M COITMaJIbHOM
YCTEIIHOCTH.
Peann3oBniBaTh
BOCIIUTATEIbHBIE
BO3MOKHOCTH B
Pa3IMYHBIX BUIAX
IEeITEIbHOCTH

6 CcUCTEMAaTH3AINAA 11 https://school.oblakoz.ru/materials/504575 | yuammxcsi 3HaKOBOM
3HAHHUH OCHOBOIA,

CaMOCTOSsITeNTbHAs
paboTta ¢ y4eOHHKOM,
paboTa ¢ Hay4HO-
MOMYJIAPHOMN
JIUTEpATypO, 0TOOP
U CpaBHEHUE
MaTepuania mno
HECKOJIBKUM
UCTOYHUKAM

OBIIEE KOJIMYECTBO

YACOBIIO 34

I[MPOT'PAMME
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5. YueOHO-MeTOoAUYecKOe oOecniedeHue (B TOM YK cJie NPU HAJIUYUM BO
BHEYPOYHOIi 1eATeJIbHOCTH)

e Maremaruka: anrebpa W Hayajga MaTEMAaTHYECKOTO aHalli3a, TEeOMETpUS.
Anrebpa ¥ Haudaja MaTemMatuueckoro aHanuza. 10-11 kmaccel/ Anumos IILA.,
Komsarun FO.M., Tkauera M.B. u apyrue, AKimoHepHOE O0OIIECTBO
«3marensctBo «lIpocBemienue»

e Maremaruka: anrebpa M Hayaja MaTeMaTHYECKOrO aHaliu3a, TI'€OMETpHS.
['eometpusi, 10-11 kmacesl/ Atanacsu JI.C., byty3os B.®., Kagomues C.b. u
npyrue, AkunonepHoe ooimectBo «M3natensctBo «IIpocsemnienue»

e Teopust BEpOATHOCTEN M CTATUCTUKA. DKCIIEPUMEHTAIbHOE ydueOHOe mocolue
st 10 u 11 knaccoB oOuieodpazoBarenbubix yupesxaenuit/ FO.H. Tiopun, A.A.
Makapos, 1.P.Beiconkuii, 1.B. SAmenko. — M: MITHMO
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