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HOACHUTEJIBHAS 3AIIMCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oluiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPyroil CTOpOHbI, (GOpMUpPYET
JIOTUYECKOe M aOCTPAKTHOE MBIIUICHHE 00Yy4YalolUXCsl HA YPOBHE, HEOOXOAUMOM
JUIS. OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro ydeOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIli Kypc anreOpsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI IKOHOMHUKHU U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUSAMH aireOpbl M MaTEeMaTHYeCKOTO aHaju3a pa3BHUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C NMOMOIIBI0 MHAYKIMU U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus ydyeOHOro Kypca «Anrebpa ¥ Hadajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJENEN pealbHbIX CHUTYalUil,
UHTEpPOpETAMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4eOHbIH MaTepual, CHocoOCTBYIOIIUN
(GbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYIOMeH MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadalaM MaTeMaTHYEeCKOTO
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJM3a» BBIICIICHBI CIEYIOLIME COJIepKATEeIbHO-METoquYecKue TuHuu: «Hucna
U BblUUCHeHUs», «DyHKIMU U rpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH U paszaenamu. JaHHBIH
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOywaroluecs OBIIaJEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEIIeHUsI CaMOCTOSTENFHO CHOPMYIMPOBAHHON MAaTeMaTHYECKOW 3a7jaui, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpemHero oomero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIEIUPUIECKUEe 3aladdl ¥ OIepalud: [eJICHHe Haleo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeNTbHOMY pPACIIMPEHHIO Kpyra HCIOJIB3YEeMBIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3aLHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMU METOJAMU  PEIICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
UCCIeOBaHUN (YHKIMI C TIOMOINBIO MPOU3BOJHON, MPU PEIICHUH MPHUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl C  CHUMBOJBHBIMM  (opMaMH,  TpeaCTaBICHUSA
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKass JuHUA «DyHKUUM U TpaduKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKoOB, UCHOJIb30BaHUE (DYHKIMI JUIsl perieHus 3afad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYIaMu 3aBHCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoid u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KaK MaT€MaTHUYE€CKHUX, TaK M MPUKIAIHBIX 3a/ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
yYCKOpeHHus IpoueccoB. JlaHHas conepaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (POpPMalbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauboJsiee YHUBEPCAIbHBIM SI3bIK, OOBEAMHSIONIMI BCE pa3Jiesbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU M HCMOJIb30BaTh €ro JJIsl BBIPAKCHHUS CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAaHMS, KOTOPBIC MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXbIM U3 pa3/iesioB IPOTrpaMMBbl, TOCKOJIbKY BECH MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh ~ AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBAaTH  IIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).

'eometpust siBiasieTcss OogHUM H3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHETrO
o01mrero oOpa3oBaHus, TaK Kak 00ECIeYNBAET BO3MOXKHOCTh U3yUCHUS AUCITUTUIHH
€CTECTBCHHO-HAYYHOM HAIPABIECHHOCTH W IPEAMETOB T'YMAaHUTAPHOTO LHKJIA.
[lockombKy  JOTMYECKOE  MBIIUIEHUE,  (OpMHpyeMOe  TNpU  U3YYCHUU
00y4YarolUMUCsl TOHATUMHBIX OCHOB T'€OMETPHUH, MPU JI0KA3ATEIbCTBE TEOPEM U
MMOCTPOEHUM LIENOYKH JOTHUYECKUX YTBEPKACHUW IMPU PELIEHUH F€OMETPUUECKUX
3a7a4, YMEHHUE BBIJBUIaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO



HCIIOJIb3YIOTCS NPU PELICHUU 3a7ay €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH
(u3znueckux 3aaay.

Lens ocBoeHus mporpaMMel yueOHoro kypca «I'eomeTpus» Ha yriayOiaeéHHOM
YpPOBHE — pa3BUTHE MHIMBUAYAIbHBIX CHOCOOHOCTEM O0OydYarolmuxcs Mpu
M3YYEHUH T€OMETPHUH, KaK COCTaBIAIONIEH MpeaMeTHol obnactu «MaTemaTuka u
nHpopmatuka»  yepe3  oOecrnedeHHUE  BO3MOXHOCTH  NPUOOpPETeHHS U
UCIIOJIb30BaHUsl Oojiee TrayOOKMX TE€OMETPUYECKUX 3HAHUM U JIeWCTBHIA,
cnenu(pUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIEUTHOTO MPOPECCUOHATBHOIO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpropuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJEéHHOM YpOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

paclIMpeHue MPEACTaBICHUS O T€OMETPUU KaK YaCTU MUPOBOU KYJIBTYpBI U
(opMUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLUM MUPOM;

dbopMHUpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTYpaX Kak o
BAKHEHIINX MATEMAaTUYECKUX MOJEIAX, IO3BOJIIIOIIMX ONMCHIBATE M HU3y4daTh
pa3HbIE ABJICHUS OKPYXKAIOLIEr0 MUPA, 3HAHNUE NOHATUMHOTIO amnrapara Io pasaeiny
«CtepeoMeTpusi» y4eOHOr0 Kypca reOMETpHH;

dbopMupoBaHME  YMEHHUS  BIAJCTh OCHOBHBIMU  TOHSATHSIMU 0
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMHM, 3HAHHUE TEOPEM,
GopMynT M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMBI M HAXOAWUTH
HECTaHJapTHBIE CIIOCOOBI PEIIEHUs 3a/1a4;

(opMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEkKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOIDAHHUKM U Teja BpAILCHUSA, KOHCTPYUPOBATH TI'€OMETPUYECKUE
MOJICIIH;

(opMupoBaHUE MOHUMAHUS BO3MOYKHOCTU aKCHOMATUYECKOTO IOCTPOCHMS
MaTeMaTUYeCKUX TeOopul, (HOpPMHUPOBAHME MOHUMAHUS POJIM AKCHOMATHKU IPH
MIPOBEJACHUU PACCYKICHUM;

(GopMupoBaHUE YMEHHUS BIIAJETh METOAAMH JOKA3aTeNbCTB M AJITOPUTMOB
peleHns, yMEHUs UX IPUMEHATb, IIPOBOAMUTH JOKA3aTEIbHBIE PACCYXACHUSA B
XOJI€ PELICHUs CTEPEOMETPUYECKUX 3a1a4 U 3a1a4 C IPAKTUYECKUM COLAEPKAHUEM,
(GopMupoBaHHEe TPEJCTABICHUS O HEOOXOAMMOCTH  JOKa3aTeIbCTB  IpU
00O0CHOBAaHUM MaTEeMAaTUYECKUX YTBEPKICHUI U POJIM aKCMOMAaTUKHU B MIPOBEICHUU
NENYKTUBHBIX PACCYKICHNUM;

pa3sBUTHE U COBEPIICHCTBOBAHME HHTEUICKTYAJIBHBIX U  TBOPYECKUX
crocoOHocTel 00ydYaromMXxcs, MO3HABATEIbHOW aKTUBHOCTHU, MCCIIEN0BATEIbCKUX
YMEHHU, KpUTUIHOCTH MBILIJICHUS, UHTEPECAa K H3yYEHHUIO T€OMETPHH;

dopmupoBaHue (QyHKIMOHATBHOW T'PAMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHHUSl pPaclo3HaBaTh IMPOSIBJICHUS T'€OMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIBHBIX KU3HEHHBIX CUTYyalUAX W IPU U3YYEHUU APYTUX



y4e€OHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYallUid, HCCIEI0BaHUS MOCTPOCHHBIX MOJENeH,
MHTEPNPETALNHU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMHU JUHUSAMU yuyeOHOro Kypca «l'eomeTpus» B
10-11 xnaccax sBisatoTcs: «lIpsiMble W IUIOCKOCTH B MHPOCTPAHCTBER,
«MuororpanHukn», «Tema  BpameHus», «BekToppl U  KOOpPAUHATHL B
MIPOCTPAHCTBEY, «/[BIXKEHUS B IPOCTPAHCTBE.

CdopmynupoBannoe Bo PI'OC COO TtpeboBaHuE «yMETh ONEPUPOBATH
HNOHSTUSIMU», PEJICBAHTHHIMU T'€OMETPUU Ha YIIIYOJIEHHOM YypOBHE OOy4YeHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COJEpKaTeIbHBIM JUHUSAM y4eOHOTO Kypca, a
dopMHUpOBaHUE  JIOTUYECKMX YMEHMHM  pachpelensieTcss He  TOJIbKO IO
coJiep KaTesIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ynbTaTam ocBoeHusi denepanbHol padoueit
OpOrpaMMbl, pPACTpPEENIEHHBIM O TojJaM OOY4YeHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, TPUHIIMIHAILHBIM BOMPOCaM 00ydaroIuecs
oOpamiaJiucb  HEOJHOKpPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUUYECKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM MPUHIIMIA PEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKHX MPECTaBICHUN 00Yy4aroUIuXCsl, pacIupsisi U Yriryouss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ychmoBus s guddepeHundanud  o0ydeHUs,  TOCTPOCHHS
UHAUBUAYATbHBIX 00pa30BaTeNIbHBIX MPOrpaMM, OOECHeYUTh YriIyOnEHHOE
U3y4YEeHHE TeOMETPUU KaK COCTABIISIIONICH yueOHOoro npeamera «MareMaTukay;,

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oynymied mpodeccuu, oOecreunBas MPEeMCTBEHHOCTh MEXITY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).

VY4eOnbiii Kypc «BepoATHOCTP M CTATUCTUKA» YrayOJIEHHOTO YPOBHS
ABJIAETCS IPOJOJDKEHWEM M Pa3BUTHEM OJHOMMEHHOIO ydeOHOro Kypca
yrayOn€HHOTO YPOBHS HA YPOBHE CpPEIHETO 001Iero o0pa3oBaHus. Y4eOHBIN Kypc
MpeaHa3Ha4YeH Il GOPMUPOBAHUS Y OOYJAFOMIMXCS CTATUCTUYECKOU KYJIbTYpPhI U
MMOHUMAHHUS POJIU TEOPUH BEPOSITHOCTEW KaK MaTEMaTUYECKOTO MHCTPYMEHTA JIsl
M3YUYCHHUS CIy4alHbIX COOBITUM, BEIWMYMH W mpoueccoB. [Ipu u3ydeHum kypca
o0oramiaroTcsi MpEACTAaBICHUS OO0y4yalomMXCs O METOAAaX HCCIeAOBaHUSA
M3MEHYMBOIO MHpA, PaA3BUBACTCS TMOHUMAHUE 3HAYMMOCTH M  OOLIHOCTH



MaTeMaTUYeCKUX METOJIOB TO3HAHUS KaK HEOThEMIIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHS.

Copepxxanne y4eOHOro Kypca HampaBiI€HO Ha 3aKpeIUleHHWe 3HaHMMH,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIIy4allHbIX BEJIMYMHAX U B3aUMOCBSA3SIX MEXIY
HUMH Ha BaXXHBIX MPUMEPAX, CIOKEThI KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
Mmupa. B pesynbrare y oOydarommxcs JOJXKHO CHOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOLIMX MAaTEMATUYECKUX MOJENSX, UCIOIb3YEMbIX
JUISL  ONMMCAHHWSI  AHTPOIIOMETPUYECKUX W JeMorpaduueckux  BEJIMYUH,
NOTPEIIHOCTEN B pa3iMYHble POJa HU3MEPEHUSX, IJIUTEIbHOCTU O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUH U MPOLECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBisieTcs 0a30il 11 OCBOEHUSI BEPOSATHOCTHO-
CTaTUCTHUYECKUX METOJI0B, HEOOXOAMMBIX CIIELUATUCTAM HE TOJIBKO MH)KEHEPHBIX
CHEIUANTBHOCTEH, HO TaKKe COLHUAIbHBIX M ICHUXOJOTHMYECKHX, IOCKOJbKY
COBpEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHLHOM MEpEe MCIOJIb3YIOT amnmnapar
aHanu3a OONBIIMX JaHHBIX. lleHTpanbHyI0 4YacThb y4eOHOTO Kypca 3aHUMAeT
oOCyXXJleHHe 3aKOHa OOJbIIMX Yucel — (YHIaMEHTaJbHOTO 3aKOHA IPUPOJIBI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaIn3auio.

B cooTBeTrcTBHM C yKa3aHHBIMH LEISIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCT, M CTATUCTUKa» HA YriayOJEHHOM YpOBHE BBIIEJIEHBI OCHOBHBIE
conepkarenbuble JTUHUK: «CiyyaliHble COOBITHS M BEpOATHOCTU» U «CiyyaliHbIe
BEJIMYUHBI U 3aKOH OOJIBIITUX YUCEI.

[ToMuMO OCHOBHBIX JTUHUN B Yy4e€OHBIH KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB ¥ TEOPUU MHOMXKECTB, HEOOXOAMMBIC Uil TOJTHOLIEHHOTO OCBOCHHUS
MaTepuaia JaHHOTO Y4YeOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KypCOB.

Conepxxanne muHuM «CroydailHble COOBITHSI U BEPOSITHOCTU»  CIYXKHUT
OCHOBOHM Jutsi (hOPMHPOBAaHMS TIPENICTABICHUN O pacHpelelieHUH BEPOSTHOCTEH
MEXK1y 3HAUYCHUSIMU CIIyYalHBIX BEJIMYHUH. BakHYI0 4acTh B 3TOU COJEPKATEIBHOU
JUHUY 3aHUMAET U3yYeHHE TEOMETPUIECKOTO U OMHOMHAIIBLHOTO pacipeiesieHui u
3HAKOMCTBO C UX HENPEPHIBHBIMH aHAJIOraMU — MOKA3aTeIbHbIM U HOPMaJIbHBIM
pacnpeneIeHUsIMH.

Tembl, CBsSI3aHHbBIE C HENPEPBHIBHBIMU CIyYallHBIMU BEJIMYMHAMHU U
pacupeneneHusIMA, AaKIEHTUPYIOT BHHUMAaHHE OOYYalOlIUXCsl Ha ONHCAHUHA U
M3YYCHUH CIyYalHBIX SBICHUN C TMOMOIIBIO HEMPEphIBHBIX (QyHKIHH. OCHOBHOE
BHUMAaHUE YAEJSIETCS MOKa3aTeIbHOMY U HOPMAJIbHOMY PaCIIPEACICHUSIM.

B y4eOHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHUTEIBHOE H3yUEHHUE CBSI3U
MEXJy CIy4yalHbIMH BEJIMYMHAMU W OINHUCAHHE H3TOW CBSI3M C IIOMOIIbIO
Ko duimeHTa KOppensaud MW €ro BBIOOPOYHOrO aHajora. ITH DJIEMEHTHI



COJIep>KaHMsI Pa3BUBAIOT TeMY «/[uarpaMMbl paccenuBaHus», U3YUCHHYIO Ha YPOBHE
OCHOBHOTO 001Iero o0pa3oBaHHs, © BO MHOIOM ONHUPAIOTCS HA CBEACHHS U3
KypCOB alreOpbl U T€OMETPHUH.

Emé omuH »3neMeHT  coluep:KaHWs, KOTOPBIM  NpeajlaraeTtcsa  Ha
O3HAKOMUTEIBHOM YpPOBHE — TMOCIEAOBATENbHOCTh CIyYalHbIX HE3aBUCHUMbIX
COOBITHI, HACTYMAIOIIKNX B €IUHUILY BpeMeHU. O3HaKOMJIEHUE C pacipeaeieHueM
BEPOSITHOCTEH KOJMYECTBA TaKUX COOBITUH HOCHUT pPa3BUBAIOLIMN XapakTep H
SIBJISIETCSL aKTYyaJbHBIM JJIS OyAylIuX aOUTypUEHTOB, MOCTYIAIONIUX Ha yueOHbIE
CMEIUANIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAayKaMH, T[ICUXOJIOTHEH W
yIPaBIICHUEM.

Ha wu3ydyenue yueOHOoro xypca «BeposiTHocTh M cTatucTUkay Ha
yrayoJieHHOM ypoBHe oTBoautTcs 68 vacoB: B 10 kmacce — 34 uwaca (1 yac B
Henento), B 11 kmacce — 34 yaca (1 yac B HeAemo).



COIAEPKXAHUE OBYYEHUA

10 KVIACC
AJITEBPA

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIIe! 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE 4YMCHA. PalnoHanbHBIE U HppaAlMOHAIBHBIC YHCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxEHHbIe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBanue
noaAXoAsIIeH (GOpMBI 3aMMUCH JEHCTBUTEIIBHBIX YUCEIT I PEIICHHS MPAKTHIECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAIBHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiictBa jorapudma. JleciTUUHbBIE W HaTypajbHBIC
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOro4WwiIeHbl OT OJHOM I€pPEMEHHOW. JleleHue MHOro4jicHa Ha
MHOrowieH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/IbI peuieHus
norapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [Ipeobpa3zoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHI. PellieHne TpuroHoMeTpuIeCKnX YpaBHEHHM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs ISl PelICHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHE ypaBHEHHM U HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB GyHKIHMA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUUA HA TPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUH 9UCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYECHHBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U SKCIOHEHINAIBHBIA pOCT. Yucno €. @opmyiia CI0KHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadukoB @yHkiui. CBoiicTBa (YyHKUMN HENpPEephIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHbIE  BNEMEHTAPHBIX  (YHKLHUM. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS PEaJbHBIX IIPOLECCOB W SBICHUM, IPU PELICHUM 3ana4 U3 APYTrUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOSHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsSIMBIX B MPOCTPAHCTBE: IE€pECEKaroLIuecs,
napajuieJibHblE W CKpeluBaroniuecs mnpsMble. [Ipu3HakM CKpelMuBaroIInXCcs
npsaMbIX. [lapanenbHOCTh NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MApPaJIIEIbHBIE
IpsIMBbIE B IPOCTPAHCTBE, MAapaJUIeIbHOCTh TPEX MPSAMBIX, TAPAUIETbHOCTD MPAMOM
u 1iockoctu. [lapannenbHoe W IEHTpalbHOE MTPOEKTHPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWMCTBa MapauIeNbHOTO TpOoeKTHpoBaHusA. M3o0paxeHue
buryp B mapajuienbHON MPOEKIMU. YTIBI ¢ COHANPaBICHHBIMU CTOPOHAMH, yTOJI
MEXIY NPSMBIMU B HpocTpaHcTBe. [lapaiuiennbHOCTh MIIOCKOCTEN: NapasuiebHbIe
IJIOCKOCTH, CBOWCTBA MapaJuIeIbHBIX IJIOCKOCTEM. [Ipocreiimme
MPOCTPAaHCTBEHHbIE (QUTYpHl Ha IJIOCKOCTH: TETpadlp, MapaiIesIeIuIIe],
MOCTPOCHUE CEUCHUH.

[leprieHAUKYISIPHOCTD MPAMOMN U INIOCKOCTHU: MEPHEHIUKYISPHBIE MPSAMBIE B
MPOCTPAHCTBE, IMPSMBIE MapaUICbHbIE W NEPINECHAMKYISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTA TMPSMOM M IUIOCKOCTH, TEOpemMa O NPsAMOWU
MEePIIEHANKYJIAPHON IJIOCKOCTH. OpToronanbHOe MIPOEKTUPOBAHUE.
[leprieHAUKYJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  IUIOCKOCTH,  TNPOEKUUs  (QUrypel Ha  IUIOCKOCTb.



[lepneHaUKYIApHOCTh  IUIOCKOCTEM: TPHU3HAK NEPHEHAUKYISIPHOCTH  JBYX
IIockocTe. Teopema 0 TpEX NEPIEHAUKYJISIPaAX.

Yrisl B NPOCTPAHCTBE: YrOJd MEXAY NPSIMOM M IIOCKOCTBIO, JABYTPAaHHBIN
YIoJI, JIMHEUHBIM yrojl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOIOTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yriia. CBOWCTBa IUIOCKHX H
JIBYTPAaHHBIX YIJIOB TPEXTPAHHOIO yIya. TeopeMbl KOCHHYCOB U CHUHYCOB JUJIA
TPEXTPAHHOTO YIJIa.

MHororpaHHuKH

Bunbsl MHOrOrpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: N-yronpHas
npusMa, npsMasl ¥ HaKJIOHHasl IPU3Mbl, OOKOBAsi U MOJIHASI TIOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpsAMOYTOJAbHBIA — MapajuleNIeNUNE]] W €ro0  CBOMCTBA.
Kparuaiiine mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammpma: n-yroiapHas mnHupamMupa,
npaBWibHAas W yceu€HHas mnupamuasl. CBoiicTBa pébep M OOKOBBIX T'paHei
npaBUIbHOM NHpaMuabl. [IpaBuiabHbIE MHOTOTPAHHHMKHW: NpPaBWIbHAsg NpU3Ma U
npaBUjIbHAs NUpaMuja, MpaBWIbHAs TPEYroibHas NUpPamMua WU TMPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o NPaBUWIBHBIX MHOTOTPAHHHUKAX: OKTadAp,
NOIEKa’Ip U UKOCAdIP.

Bbluncnenue 351€MEHTOB MHOTOTPaHHMKOB: pEOpa, AMAroHadu, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH TMPSAMOUN TIPHU3MBI,
IUIOIIA b OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSAMOM IMPU3MBI.
[nomanes OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH MPABUIBHOW MHpPaMUBI,
TeopeMa O IUIONIAAU YCEUEHHOU MUPAMUIBI.

CummeTpuss B NPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM  IPaBUIIBHBIX
MHOTOIpaHHUKOB. CUMMETpUs B IPAaBUIBHOM MHOIOTPAaHHUKE: CHUMMETPHS
napajuleIeIANe1a, CUMMETPUsS IIPAaBUJIBHBIX IPU3M, CHUMMETPHUS IIPaBUIBHOU
IUpaMUbI.

BekTOophl M1 KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABICHHBIE MW  IMPOTUBOIOJIOXKHO
HaIpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHHE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CI0KEHUS BEKTOPOB. CBOICTBA YMHOKEHUSI BEKTOpa Ha YHCIIO.
IlonsiTe KOMIUTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapatenenunena. Teopema O pas3IoKEHHM BEKTOpa IO TPEM
HEKOMIUIAHapHbIM  BeKTopaM. [IpsAmoyrosbHas  cucremMa  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAMU BEKTOpa H
KOOpAMHATAMU TOYEK. YTOI Mexay BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.



BEPOATHOCTDb U CTATUCTHUKA

I'pad, cesa3ublii rpad, nytu B rpade: nukibl u nenu. CteneHs (BaJIeHTHOCTD )
BepiMHbL. ['padsl Ha uiockocTu. JlepeBbs.

Crny4aliHble SKCTIEpUMEHTHI (OTMbIThI) U CIIy4alHbIE COOBITHS. DJIeMEHTapHbIe
coObITHs (MCX0Jbl). BeposTHOCTH ciaydaitHOro coObITHs. Ban30cTh 4acTOTHl U
BEpOSITHOCTH  coObITHMi.  ChydailHble  ONBITBI € PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu Hajg COOBITUSIMU: NepecedeHrne, 00beAMHEHNE, TPOTUBOIION0KHbBIE
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSTHOCTb. YMHOMKEHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcniepuMmenTa. Gopmyna nosHou BeposTHOCTH. DopMmyna baiieca. He3aBucumeble
COOBITHUS.

bunapHbiil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumbie
ucnbiTanusa. Ceprsi HE3aBUCUMBIX MCIBITAHUM 0 IepBoro ycrexa. IlepectaHoBku
u ¢akropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HproTona.

Cepusi He3zaBUCHUMBIX ucnbiTaHuK bepuymnu. CrydaiiHslii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenne  BeposTHocTed.  [uarpamma
pactpenenenus. Onepanuu HajJ ClydalHbIMU BeIMYMHAMU. buHapHas cinydaiiHas
BennunHa. [lpumepsl pacnpeneneHuil, B TOM 4YHMCIE TIE€OMETPUYECKOE U
OMHOMHMAIILHOE.

CoBMmecTHOE pachOpenesieHHe JBYX Ciy4yalHbIX BenauunH. He3aBucumeble
CIy4YalHbIE BEJIWYHUHBL.MaTEeMaTHUECKOE OXKHUJAHWUE CIy4alHOW BEJIUYUHBI
(pacupenenenust). Ilpumepbl NPUMEHEHUS  MAaTEMaTHYECKOTO  OXKUIAHUS
(cTpaxoBaHme, JoTepes). MaTemMaThueckoe OKHUJaHhe OWHApHOW CIydaiHOM
BEJIMUMHBI. MaremaTuyeckoe  OXHUIJAHUE CYMMBI  CIIy4YalHBIX  BEJIMYUH.
Marematnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMUATIBEHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pacpenenenus). Jlucriepcuss OMHAPHON CITyYaitHOW BEIMYMHBI. MaTeMaTHuecKoe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYaWHbBIX
BenuuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAIIBHOTO
pactpenenenusa. Jucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacrpeneneHusl.

11 KVIACC
AJI'EBPA



Yucaa v BbIYMCICHUS

HatypaneHbie u nensle yucna. [IpumeHeHue npu3HAKOB AEIUMOCTH LENBIX
yucelsl, HauOonbImuii oOmui aenutens (mamee — HOJl) m HamMeHblee ooOimee
kpatHoe (nanee — HOK), octatkoB o monyinto, anropurMa EBkiauaa ans pemeHus
3a/1a4y B LENbIX YUCIax.

KommnekcHble wucna. AnreOpanyeckass W TpUTOHOMETpHUUecKas (opMbl
3aMMCH KOMIUIEKCHOTO 4Hcia. ApU(pMETHYeCKHue OMNepaluu C KOMIUIEKCHBIMU
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOW TIJIOCKOCTH.
®opmyna Myaspa. Kopau Nn-oii cteneHu U3 KoMIUieKCHOro yucia. [IpumeHenue
KOMIUIEKCHBIX YHCEIT JJIsl pelIeHusl PU3NUECKUX U TeOMETPUUYECKHUX 3a1a4.

YpaBHeHUsS ¥ HEPABEHCTBA

CucreMa u COBOKYNHOCTb YpaBHEHUHW U HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBbI-CIIe/ICTBUA. PaBHOCHIIbHBIE HEPABEHCTBRA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  ypPaBHEHHMHM €  TIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. Perienne TpuroHoMeTpuyeckiux HEpaBeHCTB.

OCHOBHBIE METOJbI  PCIICHMs] TOKA3aTeNbHBIX W  JIOTapuPMUUIECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS UPPAIIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CHCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApUPMUUIECKUX YPaBHEHUH.

VYpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpuMeHeHne  ypaBHEHMiI, CHCTEM U  HEPABEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad W3 pa3u4yHbIX 00JlacTeld HayKH U peajbHOM
AKU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YIbTATOB.

DOyHKUUH U TPaPUKH

I'paduk kommosurnuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckre GyHKIMH, UX CBOMCTBA U TpaduKu.

I'paduueckne meTonmpl pemieHus ypaBHEHHMM W HepaBeHCTB. [ 'paduueckue
METO/bl PEILICHHS 3a]1a4 C TapaMeTpaMHu.

Hcnonb3oBanue rpadukoB (YHKIUI AJIS HCCIEIOBAHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT NPH PEHICHUU 3a7ad U3 JAPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOM KU3HU.

Havana maTeMaTH4eCKOro aHajamn3a

[TpumeneHnne MpOU3BOAHON K UCCIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
skcTpeMyMbl.  Haxoxkzaenue  HauOonbIIEro W HAWMMEHBLIETO  3HAYEHUU
HENpephIBHON (DYHKIIMU HA OTPE3KE.



[IpumeHeHne NpPOU3BOAHON JUIsi HAXOXKJIECHHUS HAWIY4IIero peneHus B
NPUKIAJAHBIX 3ajadax, JUIsl OINpEJEIeHHs CKOPOCTH M YCKOpPEHHUs Ipoliecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmiepBOOOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkuuil. [IpaBuiia HaxoXIeHUs TEPBOOOPa3HBIX.

WNHuterpai. I'eomerprueckuii CMBICII UHTETpaa. Beruncnenue
onpenenéHHoro uHTerpana mno ¢popmyne Herorona-JleiiOuua.

[IpumeHeHue uHTErpaia s HAXOXACHHUS IUIONIaJeH IIOCKUX QUryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemennit auddepeHMaIbHBIX ypaBHEHHH. MartemaTruueckoe
MOJIETMPOBAHME PEAIbHBIX TMPOLECCOB C TOMOUIpI0 AuddepeHnnarbHbIX
YPaBHEHUM.

IFEOMETPUA

TeJsia BpalueHus

[TonsiTus: UUIMHAPUYECKAs TTOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTb, oOOpa3ytoniue mnoBepxHocTed. Tenma BpamieHus:
IWIMH]IP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacmnosnoxxkeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpallleHus] Ha TUIOCKOCTH. Pa3BépTka munuHapa U konyca. Cummerpusi cepsl u
mapa.

O6bEM. OcHoBHBIE CcBOIicTBa 00BEMOB Ten. Teopema 00 o00BEME
NpsIMOYTOJIBHOTO TMapajuienienunena u ciuenctsus u3z He€. OO0BbEM mnpaMou u
HAKJIOHHOW MPU3MBI, WJIWHIpPA, TUpaMUIbl U KoHyca. OO0BEM 11apa U 1apoBOro
CerMeHTa.

KoMOuHanuy Ten BpamieHuss ¥ MHOrorpaHHuKoB. [Ipu3ma, BhucaHHas B
IWIMH]IP, OIKCaHHasg oKojo uwiuHApa. Ilepecedenne cdepbl u mapa c
wiockocThlo. Kacanme miapa u cdepbl miockocTeio. [loHSTHE MHOTOrpaHHUKA,
OMMHMCAHHOTO OKOJO c(depbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpAaICHUS.

[Tnomaas MOBEPXHOCTH IWIMHIAPA, KOHYCA, IUIomaabs chepsl U e€ yacTei.
ITonobue B mpocTtpancTBe. OTHOmIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
nonoOueIx Guryp. IlpeoOpazoBanue momoOus, roMoTeTus. PemieHue 3amad Ha
IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[locTpoenue ceueHnit MHOTOTPAaHHUKOB U TEJl BPallleHUs: CEYEHUs [IMINHAPA
(mapayneabHO YW MEPHEeHIUKYJISIPHO OCH), CEUeHHs KOHyca (mapasuliesibHbIe
OCHOBAaHHIO U MPOXOJSLIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOIbI IIOCTPOEHUS
CEYEHMI: METOJ CJIEI0B, METOJ BHYTPEHHEIO0 NMPOEKTUPOBAHUS, METOJ IepeHoca
CEKYyIIEH TIIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE



Bekrtopsl B mpoctpaHcTtBe. Omnepauum Hax BekTopamu. BekrTopHoe
YMHOX€EHHE BeKTOpoB. CBOWMCTBa BEKTOPHOIO YMHOXEHMs. [IpsmoyronbHas
CcUCTEeMa KOOpAHMHAT B pocTpancTBe. KoopanHartel Bektopa. PaznokeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBI METOJ NpH PEHIEHUH TIE€OMETPUUYECKUX
3a/1ad.

J{BHKeHUs B IPOCTPAHCTBE
JIBmxenus: npoctpancTBa. OtoOpaxenus. J(Brxkenus u paBeHcTBO puryp. OOuiue
CBOMCTBA JIBMKCHUN. BUABI ABMKEHUI: IApAJUICIbHBIA IEPEHOC, LIEHTPaJIbHAs
CUMMETpHUSI, 3€pKajbHasi CHMMETPHs, TOBOPOT BOKPYT npsiMoi. [IpeobpazoBanus
noao6us. [Ipsamas u cdepa Ditnepa

BEPOATHOCTDb U CTATUCTHUKA

HepaBenctBo Yeonimépa. Teopema UebOniméBa. Teopema bepuynnu. 3akon
Oonmpmux  yucen.  BpIOOpouHBII  MeTOon — uccnenoBaHuil.  BwiGopouHbie
xapakTepucTuku. OICHUBaHUE BEPOSATHOCTH COOBITHUSI MO BHIOOPOUYHBIM JaHHBIM.
ITpoBepka NpoCTENIIUX TUMIOTE3 C TOMOIIBIO U3YUYEHHBIX paCcCIIpeAeICHUI.

HenpepsiBubie cnydaiinble BenudyuHbl. [Ipumepbl. @DyHKIUS IUIOTHOCTH
BEPOSATHOCTU pacupeeseHus. PaBHOMEpHOe paclpelelieHHe U €ro CBOWCTBA.
3amaun, NpUBOJAIINE K MIOKA3aTEIIbHOMY PACIpEleNICHHUIO. 3a4a4y, IPUBOISIINE K
HOPMAaJIbHOMY pacrpenceHuro. OyHKIUA IJIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeJIbHOTO pacupenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenus. OyHKINS IIIOTHOCTH U CBOMCTBA HOPMAJIIBHOI'O PACIIPEAECIICHUS.

[locnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amauw,

npuBOAIIME K pacupenenenuto [lyaccona.
KoBapmarust nByx ciaydaHeiX BenwuuH. KoadPuimeHT JTUHEHHOW KOPpPEISIUy.
CoBmecTHbIC  HAOMIONECHUS JBYX BeIWYUH. BbeIOOpoYHBIA K03 dHUITUEHT
Koppeysiuuu. Paznmnuue Mexay JUHEWHOM CBA3bKD W NPUUYMHHO-CIIEACTBEHHOU
CBs3b10. JIMHENHas perpeccusi, METOJ HAUMEHBIINX KBAIPaTOB



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBI YPOBEHb) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3r4ecKoro BOCHUTAHMS:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs U3HUecKass aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHUYECKOW KYJIbTYpbl, TOHUMAHHE BJIMSIHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHWE IIOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW JESATEIBLHOCTH, JTaroB e&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBATH CYIIIECTBEHHBIN MPU3HAK Kiaccu(UKaIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelnieHus y4deOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTAMHU, SIBJICHUSAMU, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTUE TMIPOIlECCa, a TaKKe BbBIABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHUsS 3ajiayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHapy)KMBATh Pa3IMYUE W CXOJICTBO MO3UIIMHA, B KOPPEKTHOU (dopme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU 1 OCOOEHHOCTEN ayJIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUH C YYETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTU4YeCKOW 3a/1a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBSICHATH TPUUUHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpW pelieHHW YYeOHBIX 3ajJady, MNPUHUMATH I1IeJh COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO 4YacThb paboOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass JIpoOb, TPOIEHTHI, HPPANHOHATFHOE YHCIO, MHOXECTBA
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHS, IPABUJIA OKPYTIICHUS, PUKHUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypajabHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT'€HC, KOTAHT'€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMU KO3(P(UIMEHTaMH, KOPHU MHOTOWIEHa, NPUMEHSITh
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIb30BATh CBOMCTBA OMNpeaenuTenss 2 X 2 i BBIUMUCICHUS €r0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIIPETUPOBATD ITOIy4YCHHBIH pE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMyIbl A peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPAaBEHCTBAa [0 YCJIOBUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJITHATH dJIEMEHTapHbIE TIpeoOpa3zoBaHus rpadukoB HyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuondeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI H
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATUSAMM: IOKa3aTeiabHass U Jorapupmudeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIOUM A8 HCCIEIOBaHUS IPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO ONEpUPOBATh MOHATUSAMU: apumeTndeckas U TeoMeTpHUecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSIMU: TIOCIIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduika GyHKINH;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeiabHas K rpaduky GyHKIHY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMEpPUPOBATH  MOHSATHSIMHU:  MHOXECTBO,  OIEpaluu  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0OBEKTA, 10KA3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHYEeCKOTO aHATN3ay:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CBOOO/IHO OMNEpUpOBaTh MOHATHEM OCTAaTKa [0 MOAYNIO, 3alHiChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BHIOIHATH apU(PMETHUECKUE ONEPaLUU ¢ HUMH H
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MTEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, MppalloOHAIbHEIE, MmokasaTeJbHEbIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh peajibHbIe CHUTyalldd Ha S3bIKE alureOpbl, COCTaBIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKM (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

IPUMEHATh (QYHKIUHM I MOJICIHMPOBAHUS M HCCIECIOBAHUS PeaIbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

VCMOJIb30BaTh IPOM3BOJHYIO ISl HAXOXJCHUS HAWIY4YIIEero pEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
UHTErpaj, HaXOJWTh IEpBOOOpA3HbIE AIEMEHTAPHBIX (PYHKUMHA W BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJHBIE 3a1a4d, B TOM YHUCJIE COLMAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.

K xoniy 10 knacca oOyqaromuiicst HAy9UTCS:

CBOOOJTHO OIEPUPOBATh OCHOBHBIMH TOHSTHSIMH CTEPEOMETPHUH TIPH
pEIICHNHY 3a7a4 U MMPOBEJICHUH MaTEeMAaTHYCCKUX PACCYKIACHHUH;
NPUMCHATh aKCHOMBI CTEPEOMETPHM U CJICACTBHS M3 HUX INPU PEIICHUH
TCOMETPUYCCKUX 3a/1a4;

KJIacCU(UIIMPOBATh B3aWMMHOE PACIIOJIOKEHHUE NPSIMBIX B MPOCTPAHCTBE,
IUTOCKOCTEH B MIPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJTHO  OMNEpPUPOBATH TOHATUAMH, CBSI3AHHBIMU C yIjaMud B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXAY MPSMON U
IUIOCKOCTBIO;

CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHIABI MHOTOTPAaHHUKOB (MIPU3MA,
UpaMHIa, MPSMOYTOJIbHBIN Napasiesienune, Kyo);

KJacCu(UIUPOBATh ~ MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA  JUIS
KJ1acCU(pUKAITUY;

CBOOOJHO  OMepUpoBaTh TMOHSATHUSAMH, CBA3aHHBIMH C  CEUCHHUEM
MHOTOTPAaHHUKOB TTIOCKOCTBIO;

BBITIOJTHSATh napajieabHOe, IIEHTPAJILHOE u OpPTOTOHATBHOE
POEKTUpPOBaHUE (UTYP HA TMIIOCKOCTH, BHITIOIHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

CTPOUTH CEYCHHUS MHOTOTPAHHUKOB PA3TUYHBIMA METOJAMU, BBITIOIHSTH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCTISATh  IUIOIIAMMA  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (MIpU3Ma,
nupamMu/ia), FTeOMETPUUECKUX Tell C MPUMEHEHUEM (pOopMYIL;

CBOOOJTHO OTIEPUPOBATH MOHITHIMHU: CHMMETPHUS B MIPOCTPAHCTBE, IICHTD,
OCh W TUIOCKOCTh CHMMETPUH, IICHTP, OChb M IUIOCKOCTh CHUMMETPUU

buryper;



CBOOOJHO OINEpPUPOBATh MNOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHSTH JEHCTBUS HaJl BEKTOPAMU;

pemaTe 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMAaTHYECKHMX OTHOLIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIICHUH MATEMATUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJII0KHOCTH;

OPUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAlIMOHHBIE CUCTEMBI IPY PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, NPEOOPA30BBIBATH W HHTEPIPETUPOBATH HMHPOpPMALIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, MNPEACTaBICHHYIO Ha
YepTekax U pUCYHKAX;

OPUMEHATh IIOJYyYCHHBbIE 3HAHUS HA NPAKTUKE: CpaBHUBATh U
aHAJM3HPOBATH PEAIbHBIE CUTyallMd, MPUMEHATh W3yUYECHHBIE MOHATUS B
npolecce  MOMCKa  pelIeHHs  MaTeMaTH4YecKH  COpMYITUPOBAHHOU
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CUTYallMM Ha $3bIKE T€OMETPUH,
UCCIIEN0BaTh MOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHHEM T'€OMETPUUECKUX
NOHSATHM W TEOpeM, ammapara ajireOpbl, peliath NPaKTHYECKUE 3aauH,
CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BEJIMYNH;

UMETh MpEeACTaBICHUsI 00 OCHOBHBIX AITalax pPa3BUTUS I'€OMETPUU KaK
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO OIEPUPOBATH MMOHSATUSMHU, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOM U Cc(epuvecKoll IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
MOJTYYEHHUS;

OTIepUPOBATH MOHSATUAMH, CBSI3aHHBIMHU C TEJIAMH BPALICHUS: IIMIUHIPOM,
KOHYCOM, chepoit U mapom;

pacmo3HaBaTh Tela BpamieHus (IWIHHAP, KOHYC, cdepa W Imap) u
OOBSCHATH CIIOCOOBI TIOYYEHHUS TEJ BPAIICHHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIONIOKEHUE C(hEphl U MIOCKOCTH;
BBIYUCTISITh BEIWYMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaIlCHHS,
00BEMBI ¥ TUIONMIAIM TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BpAICHUSA,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYTT;

CBOOOJTHO OTEPUPOBATH MOHATHUSMH, CBSI3AaHHBIMH C KOMOWHAIIMSIMHU Tell
BpallleHWsI ¥ MHOTOTPAHHUKOB: MHOTOTPAHHUWK, BIIMCAHHBIN B chepy U
OMMCAaHHBIA OKOJIO cephl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIIICHHUS;

BBIYUCIISITH COOTHOIIEHUST MEXTY TUTOMIAIMHA TIOBEPXHOCTEH M 00bEMaMu
MMOJOOHBIX TEII;



n3o0paxaTh u3yyaeMble (UTYpBI, BBIMOJHATH (BBIHOCHBIE) TIOCKHE
YepTeX U U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAICHMUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3OBBIBATH HHPOPMALMIO O
OPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, MNPEACTaBICHHYIO Ha
YyepTexax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITMIOJHAThH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemiaTb reOMETPUYECKUE 3a/1aUl Ha BBIUYMCIICHUE YTIIOB MEXAY MPSIMbIMU
U IJIOCKOCTSIMH, BBIYMCIIEHHWE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B
LIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1a TPU PEILICHUU;
CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3AHHBIMU C JIBDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKECHUI;

BBIMOJHATh M300paXKeHUs] MHOTOTPAaHHMKOB U TN BpallleHUs MpU
napajyieIbHOM — TEPeHOoce, LEHTPATIbHOW CUMMETPHUH, 3epKalbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPAMOU, MpeoOpa3oBaHus MoA00us;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TeJl BPAILECHHUSA: CEUCHUS IMIMHAPA
(mapaniensHO U MEePHIEHAUKYISPHO OCH), CEUeHHs KOHYyca (MapasuielbHbIe
OCHOBAHUIO M IPOXOJISIIINE YEPE3 BEPUINHY), CEUCHUS 1I1apa;
UCIIOJIB30BaTh METOJIbl TOCTPOEHUS CEUEHMI: METOJ CJIEAOB, METOJ
BHYTPEHHET0 NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILIEN IIOCKOCTH;
JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHUS;

NPUMEHSITh TE€OMETpUYEeCKHUe (PaKThl I PEIICHUs CTEPEOMETPUUYECKUX
3a/a4, MPEANOJIarallinX HECKOJbKO IIArOB PEIICHHS, €CIH YCIOBHS
IPUMEHCHHMS 3aJ1aHbl B SIBHOW U HESIBHOU dopme;

pemaTh 3ajJadyd Ha JIOKa3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUWA U
HAX0XJAECHUE T€OMETPUUECKUX BEJINYMH;

OPUMEHATh MPOTPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUSL HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3HPOBATH U OLICHUBATh PEAIbHBIE CUTyalluu, IPUMEHSATh U3YUEHHBIE
NOHSTHS, TEOpPEMBbI, CBOMCTBA B  IpoLECCE IOHWCKA  pELIEHUs
MaTeMaTu4eckd  CHOpPMYIHpPOBAaHHOW  MpoOJeMbl,  MOAEIUPOBATH
peanbHble CUTyallud Ha S3bIKE T€OMETPUH, HCCIEI0BaTh NOCTPOECHHBIE
MOJIEIM C HCIOJIb30BAHMEM T'€OMETPUYECKUX IOHATHA M TEOpPEM,
anmaparta anreOpbl, pelarh MPAaKTUYECKUE 3aJaud, CBA3aHHbBIE C
HaXO0XKJIECHUEM T€OMETPUUECKUX BEJIMYUH;



e HMETh MpPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEeHTa Pa3BUTHUS TEXHOJIOT .



TEMATHUYECKOE IINIAHUPOBAHUE
AJI'EBPA 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 HCCJ‘ICI[OBaHEIC (GYHKIHI ¢ TOMOTIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuronomeTpudeckne HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUI
8 3amayu ¢ mapaMmeTpaMu 16 1
9 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AINS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
IF'EOMETPUSI 10 KJIACC
Ne HanmeHoBaHMe pa3jeioB U TeM KosnuecTBo yacos DJIEeKTPOHHBIE
n/m NporpamMmsl Bcero Koutposbnbie | Ilpakruueckue | (unppoBbie)




padoThI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnoiokeHue npsMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmiyns[pHOCTL TIPSIMBIX U o5
TUTOCKOCTEH B MIPOCTPAHCTBE
VYribl 1 paccTosHUS 16 1
MHororpaHHuKH 7
BexTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 0000I11IeHrE U CUCTEMATH3AIINS 5 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
Kouan4yecTBo 4acos JJIeKTPOHHBbIE
No 11/ HanmeHoBaHMe pa3je/ioB U TeM Korrpoasmeie | TIpakruaeckie (un¢posrbie)
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThbI pecypesI
1 AHauTHYeCcKas reOMeTpHs 15 1
5 [ToBTOpEHwMeE, O606H_ICHI:IC u 15 1
cUCTeMaTH3aIlus 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena BpaiieHus 24




[Tnomaau moBEpXHOCTU U OOBEMBI

5 9 1
KPYTJIBIX TEJ
6 JIBu>xeHust 5) 1
7 [ToBTOpEHME, O606HI€HI:I€ u 17 )
cHCTEeMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
BEPOSTHOCTDb U CTATUCTHKA 10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3jaeioB U TeM Komrrponssie | Mpaxruseckue (un¢posrbie)
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoTsbI pecypes:
1 DneMeHTHI Teopuu rpadoB 3
5 CrnydaifHble OTIBITHI, CITydaifHbIe COOBITUS U 3
BEPOSTHOCTH COOBITHIA
Omnepanuu HaJ MHOXKECTBAMU U
3 coObITusAMH. ClI0XKEHHE U YMHOXKEHUE 5
BEPOATHOCTEH. Y CII0BHAsA BEPOSATHOCTbD.
He3zaBucumslie coObITHSA
4 DeMeHThl KOMOMHATOPUKH 4 1
Cepun nocienoBaTeIbHbIX UCIIBITAHUI.
5 Ucnsitanus beprymnu. Ciaydaiinelii BeIOOp 5
13 KOHEYHOH COBOKYITHOCTH
6 CrnyvaiiHble BETMYHHBI U paclpeaeIcHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCETT 5
DNIeMEHTHI MaTEMAaTUYECKON CTAaTUCTUKH 6
HenpepbiBHBIE CilydallHbIE BEJTMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE U 4
HOPMaJIbHOE pacIpeaeseHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YailHBIMU BEJIMYUHAMU
O06001eHre 1 cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC AJVI'EBPA

Kox
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpamMmasl CpeaHET O 061]161"0 06pa30BaHI/IH

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSAMH: pALUOHAIBHOE M JEHCTBUTENIBHOE YHUCIIO,
OOBIKHOBEHHAsI U JIECSITHYHAs APOOb, TPOLEHTHI

1.2

BoinmonHATe  apudmernyeckue — omnepanuM € palUOHAIBHBIMM U
JNENUCTBUTEIbHBIMU YU CIIAMU

1.3

BoinonHATh npuOIMKEHHBIE BEIYUCICHUS, UCIIOJIBb3YS IIPABHIIa OKPYTJIECHUS,
JIeNaTh NPUKUIKY U OLIEHKY PE3YJIbTATa BBIUNCICHUN

1.4

OnepupoBaTh MOHATHSAMU: CTENEHb C LEJIBIM IOKa3aTeleM, CTaHAApTHas
dbopma 3amucHu JIEHCTBUTENBHOTO YHUCIA, KOPEHb HATYypaJbHOW CTEIEHH;
WCIOJIb30BaTh MOIXOISIIYI0 (OpMY 3aluCU ACHCTBUTEIBHBIX YHCEN s
peuieHus MpakTUYECKUX 3a1a4 U IIPEICTaBICHUs TaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCHHYC U TaHT€HC MPOU3BOJIBLHOIO yIJia;
WCIOJIb30BaTh  3alKCh  NPOM3BOJILHOTO  yrila  uepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (YHKIINU

YpaBHEHUS U1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YpaBHEHHE, HEPaBEHCTBO, LENOE,
paluoHaIbHOE, UppalMOHAILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

2.2

BoinonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBHIPAKEHUN U pelllaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

2.3

BreimonasaTs npeo6pa30BaHH}1 HCJIbIX, pallMOHAJIBbHBIX W HPPAllMOHAJIBbHBIX
BLIpa)I(CHI/Iﬁ H peluaTb OCHOBHBLIC THIIBI MLCIbIX, PpalHOHAJIbHBIX H
HppannOHaJIbHbIX ypaBHeHPIfI U HCPABCHCTB

2.4

HpI/IMCHHTL YpaBHCHHUA W HEPABCHCTBA JIsI PCHICHUA MATEMATUYCCKHUX
3a/lad U 3aJia4 U3 pa3JInIHbIX o0Onacreit HAYyKU U peanLHoﬁ KHU3HU

2.5

MO,Z[CJ'II/IpOBaTL PCAJIbHBIC CUTyallUM Ha A3BbIKC anre6pbl, COCTaBJIATH
BBIPDAXKCHUSA, YPAaBHCHUA, HCPABCHCTBA IO YCJIOBUIO 3aJa4H, HUCCICAOBATH
TOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM allllapaTra anre6pLI

OyHKIMH U TpadUKH

3.1

OmnepupoBaTb MOHATUAMU: (QYHKIMS, COCOOBI 3aaHus (QyHKLINHU, 00JacTh
OTpeNeNieHuss W MHOXKECTBO 3HayeHMd (yHKIMH, rpaduk QyHKIHUH,
B3aMMHO 00OpaTHble (PyHKINUN

3.2

OHepI/IpOBaTL MOHATUSIMU: YETHOCTh M HEYETHOCTh (I)YHKI_[I/II/I, HYyJIINn




(GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
3.4 CtpouTth U unTaTh rpadUKu TUHEHHONW (YHKIUH, KBaAPATHUYHOW (YHKIUH,
CTETIeHHON (DYHKITUH C LEJIBIM MTOKa3aTeIeM
Wcnonb3oBate rpaduku QyHKOMNA JUIS  KCCICIOBAHUS TPOIECCOB U
3.5 3aBHCUMOCTEH TpH peIIeHUH 3a7ad W3 JAPYIHX YYEOHBIX IMPEIMETOB U
peanbHOM )KU3HH, BBIpaXKaTh (POpMyIaMu 3aBHCUMOCTH MEKIY BETMINHAMHU
4 Hauana matemaTuyeckoro aHanusa
41 OnepupoBaTh MOHATUSAMH: TIIOCIEAOBATEIBHOCT, apu(MeTHUecKass W
' reoMeTpUIecKast POTrpecCuu
42 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBaloOIlas TIeoMeTpuyecKas
' porpeccus, CyMMa 0ECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON IPOTPECCUH
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3JIMUHBIMU CIIOCOOaMU
44 Hcnonb30BaTh CBOWCTBA TMOCJEAOBATEIBHOCTEH W MNPOTPECCUU IS
' pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
5.1 OmnepupoBaTh MOHATUSMHI: MHOKECTBO, OTMIEPAIlU HA/I MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapaT Uil ONHCAHUS
5.2 peanbHBIX TPOIIECCOB U SIBJICHUH, NMPU PEUICHUH 3a7a9 U3 JPYTUX Y4eOHBIX
MIpeIMETOB
5.3 OnepupoBaThb  MOHATUSIMU:  OMpeEeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
I'EOMETPUSA
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHusi
pe3yJibTara
7 I'eomeTpust
7.1 OnepupoBaTh MOHATUSMU: TOUKA, MPsAMasi, TNIOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPHH M CIEICTBUS W3 HUX MPHU PEIICHUU
' TF€OMETPHUECKUX 33124
73 OnepupoBaTh MOHATHSMH: MApaUIENBHOCTh U MEPHEHAUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEH
74 KnaccupunupoBaTb B3auMHOE pPacIoJIOKEHHE MNPSIMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHUSAMU: JABYTPAHHBIM yroJi, TpaHU ABYTPAHHOTO yria,
7.5 peOpo ABYTpaHHOTO yria, JMHEHHBIH yroJl ABYTPaHHOTO yIJa, TpajycHas
Mepa ABYTPaHHOTO yria
76 OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BBINYKIBIA W HEBBITYKIIBIHA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUIIbHBI MHOTOTPAaHHUK




1.7

Pacnio3HaBate OCHOBHBIC BHUABI MHOTOTPAaHHHMKOB (IIHpamMuaa, MpU3Ma,
MPSIMOYTOJIbHBIN Napajuieenunes, Kyo)

7.8

KnaccupunupoBaTb ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBaHHS IS
Kiaccu(uKanuy (BBIMYKIBIE M HEBBIMYKIIbIE MHOTOTPAHHHUKH, NPABHIbHBIC
MHOTOTPaHHUKH, NPSMBbIE U HAKJIOHHBIE TPU3MBI, TapaslIEICIUIIE b))

7.9

OHepI/IpOBaTI) IMOHATUAMU: CCKYIIas MIOCKOCTh, CCUCHUC MHOI'OI'PaHHUKOB

7.10

OOBSCHATE MMPUHOUIIBI ITOCTPOCHUSA CeUeHUI MHOTI'OI'PpaHHHUKOB, UCIIOJIB3Ys
METO/J CICI0B

7.11

Crpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU W3 PUCYHKOB INPOCTHIX OOBEMHBIX (GUTYD:
BH/JI CBEPXY, COOKY, CHU3Y

7.12

Pemraty 3amaun Ha HaXOXKJACHHE TE€OMETPUUYECKUX BEIMYMH MO oOpasiam
WU aJTrOpuUTMaM, MPUMEHSAS H3BECTHHIE AHAJUTHYECKUE METOJbI IpHU
pelIeHur  CTaHJApPTHBIX MaTEMaTHYeCKUX 3aJad Ha  BBIYHCIICHHE
pPacCTOSTHUM MEXIY JBYMsI TOYKaMH, OT TOYKH JO TPSMOHM, OT TOUYKHUIO
TIJIOCKOCTH, MEXKTY CKPEIIIMBAIOITAMHUCS MPSIMBIMHA

7.13

Pemrate 3amaum Ha HaXOXKJACHHE TE€OMETPUUYECKUX BEIMYWH MO oOpasiam
WU aJToOpuTMaM, TPUMEHSsSI HM3BECTHBIC AHATUTHYCCKUE METOJbI TMpHU
pelIeHnr CTaHJIAPTHBIX MAaTeMAaTHYECKUX 3a7ad Ha BBIYUCIICHHE YTJIOB
MEXAY CKPELIMBAIOIIMMUCS MPSAMBIMHU, MEXIY MPSAMOMl M IJIOCKOCTHIO,
MEXAY TIOCKOCTSIMH, IBYTPAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI U IIJIOMIAAN TOBEPXHOCTEH MHOTOIPAHHUKOB (TMpU3Ma,
nupaMuia) ¢ MpUMEHEHHEM (GOpMYJ, BBIYHCISATH COOTHOUICHHUS MEXKIY
IJIOLIAASIMU TOBEPXHOCTEH, 00BEMaMH MOA0OHBIX MHOTOI'PAaHHUKOB

7.15

OnepupoBaTb NOHATHUSAMU: CHMMETPHUSI B IMPOCTPAHCTBE, IEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHGOPMAILUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUrypax, MpeICTaBICHHYI0 Ha
yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpuyeckue GakThl JUIsI PEUICHHUS CTEPEOMETPHUYECKHUX
3a/1a4, MPENOJIaralolliuX HECKOJIbKO IIaroB pelIeHUs, €CId YCIOBUS
MPUMEHEHHUS 33/IaHbl B IBHOH opme

7.18

[IpumensaTs mpocTeiiine MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUYECKUX 331a4

7.19

HpI/IBOI[I/ITL MNpUMEPbl MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKU3HU, pACIIO3HABATDH IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HA MPAKTHUKE: AHAIMU3UPOBATH PCAJIBHBIC
CUTyalluu U IIPUMCHATH U3YUCHHBIC IIOHATUA B IMPOLCCCE IMMOUCKA PCHICHUA
MAaTEMAaTHYCCKH C(l)OpMyJ'IHpOB&HHOfI HpO6J’IeMH, MOJCINPOBATh PCAJIbHBIC
CUTyallul Ha A3bIKC TCOMCTpHUU, HUCCIICAOBATH IMOCTPOCHHBIC MOJCIH C
HCIIOJIb30BAHUEM TCOMETPHUYCCKUX MOHITUN U TCOPCM, alIapara anrerLI,
peuiaTtb MPaKTUYCCKUC 3aJga4u, CBA3aHHBIC C HaXO0XJACHUEM




TCOMETPHUUICCKUX BCIINYNH

BEPOATHOCTDb U CTATUCTHUKA

won IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOTrPaMMBbI CpelHero o01ero o0pasoBaHus
pe3yJibTara
6 Teopust BEposSTHOCTEW U CTaTHCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILIBI U JUArpaMMbl
6.2 OnepupoBaTb  NOHATUSIMHU:  CpeOHEE  apU(PMETUUYECKOe,  MEAuaHa,
' HauOoJbllIee, HAaMMEHbIIee 3HaYeHHE, pa3MaxX MacCHBa YHUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMM: CIy4alHBIM SKCIIEPUMEHT (ONBIT) U CllyyailHoe
coObITHE, DJIEMEHTApHOE COOBITHE (PIEMEHTAPHBIM HMCXOJ) CIy4aHOTO
6.3 OTbITa; HAXOJUTh BEPOATHOCTH B ONbITAX C PABHOBO3MO>KHBIMHU
CIIydallHbIMHM COOBITHSMHU, HAXOJAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
M3YYEHHBIX CITyYalHbBIX SKCIIEPUMEHTAX
Haxomuts u ¢opmynupoBaTh coObITHS: mepecedyeHne U oObeAUHEHHE
6.4 JTAHHBIX COOBITHH, COOBITHE, MPOTUBONOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCS AUarpaMMaMu Jijepa u GOpMyIION CIIOKEHHUST BEPOSTHOCTEH
IIPU PELICHUHU 3a7a4
OnepupoBaTh NOHATUSAMM: YCIOBHAsI BEPOATHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTH C IOMOILIBIO MpPaBHUAa YMHOXEHHS, C IOMOUIbIO
JIepeBa CIIy4allHOTO OMbITA
6.6 [IpuMeHsATP KOMOMHATOPHOE MPABWIIO YMHOXKEHUS NP PEILICHUH 3a1a4
OnepupoBaTh MOHATUSAMH: HCIBITAHHE, HE3aBHCUMBbIE HCIBITAHUS, CEpUs
6.7 UCMBITAHUH, yCIIeX W Hey/laya; HaXOJUTh BEPOSITHOCTU COOBITHH B CEpUU
' HE3aBUCHMBIX HCIBITAHUN J10 MEPBOrO YCIeXa, HAXOJUThb BEPOSATHOCTH
coOBITHH B cepuu UCTbITaHui beprymn
6.8 OnepupoBaTb  MOHATUSAMH:  CIydailHash  BEJIMYMHA, paclpeelieHue

BCpOHTHOCTefI, AuarpaMma pacipeaciICHuA

11 KITACC AJITEBPA

Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJILHOM NPOrpaMMbl CpeHEro o01ero od0pa3oBanusi
pe3yJibTara
1 Uucna v BBIYMCIEHUS
OnepupoBaTh MNOHATHSMHU: HaTypallbHOE, LIE€JIO€ YHUCIO; HCIOJIb30BaTh
1.1 MPU3HAKK JIETUMOCTH LIEJIbIX YHCEJ, Pa3JIoKEHUE 4YHUCIa Ha MPOCThIE

MHOKHUTCIIN IJI1 pCHICHUA 3a1a4




1.2

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAJILHBIM I10Ka3aTEIEM

OnepupoBaTh NOHATHAMH: JIOTapu(pM UYuClIa, JECATUYHbIE U HATypaJlbHbIC

1.3
Jorapupmbl
2 VYpaBHEHMS U HEPABEHCTBA
[IpuMensTh CcBOWMCTBAa CTENEHM i TpeoOpa3oBaHUsI  BBIPAKCHHIA,
2.1 ONEpUpOBaTh MOHSTUAMU: IOKA3aTEJIbHOE YpaBHEHHE U HEPAaBEHCTBO;
peniaTh OCHOBHBIE THIIBI TIOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BeImoyiHATE  TIpeoOpa3oBaHusl BBIPAKCHUN, COJEPIKANINX JIOTAPU(PMBI,
2.2 ONIEPUPOBATH TOHATHSAMU: JOTapU(PMUUYECKOE YpaBHEHHE U HEPaBEHCTBO;
periaTh OCHOBHBIE THUIIBI JIOTApU(PMHUYECKUX YpaBHEHUN U HEPABEHCTB
2.3 Haxonuts perieHus mpoCcTeUInX TPUTOHOMETPUUIECKUX HEPABCHCTB
OniepupoBaTh MOHSATHUSIMH: CUCTEMA JIMHEHHBIX YpaBHEHUU U €€ pEIlIeHHE;
24 WCIIOJh30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUM I PEIICHUS MPAKTUYECKUX
3aa4
25 Haxonuts pemenns npocTelmx CUCTEM U COBOKYITHOCTEM PallMOHAIIBHBIX
' ypaBHEHHIi U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha s3bIKe anreOpbl, COCTaBIATh
2.6 BBIPQKEHUS, ypaBHEHUS, HEPABEHCTBA M CHCTEMbI IO YCIOBHUIO 3aJauH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM arrapara anreopbl
3 OyHKIMH U TpaduKu
OnepupoBaTb TMOHATUSAMHU: MepHOAUYEcKas (DYHKIUS, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIIMH, TOYKH HSKCTpeMyma (YHKIIMH, HauOOJbIIee W
' HauMeHblIlee 3HaueHUs (YHKUMU Ha MPOMEXKYTKE; HCIOJIB30BaTh WX IS
rccaeaoBanus QYHKINUH, 3aJaHHOU TPapruKOM
OnepupoBaTh MOHATHAMH: I'paUKH MMOKa3aTeIbHOM, JIOTapUPMUUECKOH U
3.2 TPUTOHOMETPUYECKUX (QYHKIMH; wu300pakaTh HX HA KOOPIAMHATHOM
IUIOCKOCTH U UCIOJIb30BaTh YIS PELICHUs] ypaBHEHUI 1 HEPaBEHCTB
33 N3o0paxaTh Ha KOOPAMHATHON TIOCKOCTH TpaUKU JIMHEWHBIX YpaBHEHUN
' U UCTOJIb30BaTh UX JJISl PELICHUS] CHCTEMBbI JINHEHHBIX YpaBHEHUI
3.4 Hcnonb3oBate rpaduku QyHKUMNA JUIS  WCCIENOBAHUS TPOIECCOB U
' 3aBUCHUMOCTEH U3 APYrUuX YUeOHBIX AUCLIUIIINH
4 Hayana maTemarnueckoro aHanmsa
OnepupoBaTh MOHATUSMU: HENPepbIBHAST PYHKIUA, TPOU3BOIHAS (DYHKIINH;
4.1 UCIIOJIb30BaTh T€OMETPUYECKUA M (DU3UUECKUN CMBICI TPOU3BOIHOMN IS
peleHus 3a1aq
4.2 Haxonuth  mpou3BOAHBIE  DJIEMEHTAPHBIX  (YHKIHH,  BBIYHCIATH
' MPOU3BOIHBIE CYMMBI, POU3BEACHUS, YACTHOTO (DYHKIIMIA
Hcnonb3oBaTh  MPOW3BOAHYIO Ui HUCCIeNOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTh M JKCTPEMYMBI, MPUMEHSITh PE3yIbTaThl HCCIECIOBAHUS K
MOCTPOEHHIO IPahuKOB
4.4 Hcnonb30BaTh MPOU3BOIHYIO JUISI HAXOXKJIEHUS HAMIIYUIIETO pPEUICHUS B




MPUKIIAJHBIX, B TOM YHCIIE COIIMAIbHO-IKOHOMUYECKHX, 3a/1a4ax
45 OnepupoBaTh TMOHSATHSAMHU: TEpPBOOOpa3HasT ¥ HHTETpai;, I[OHUMATh
' reOMETPUIECKU U (PU3MUECKHI CMBICT HHTETpajia
46 Haxonuth mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIIHA, BRIYUCIISATh UHTETPAI
' o popmyiie Hetorona — JleliOuuia
47 Pemate mpukiiagHble 3324, B TOM YHCIIE COIMATBHO-?KOHOMHYECKOTO U
' (U3NIECKOTO XapakTepa, CPeJACTBAMH MaTEMaTHYECKOTO aHaJIi3a
I'EOMETPHUSI
Kon v
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePSIEMOr0 .
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero o6pa3oBaHus
pe3yJabTaTa
6 I'eomerpus
OmnepupoBaTh TOHATHSAMH: IMIIMHIPHYECKAss MOBEPXHOCTh, 0Opa3yromlue
6.1 MWIMHAPUIECKOW TMOBEPXHOCTH, IIWIMHJIP, KOHWYECKas MOBEPXHOCTb,
o0pa3yrolire KOHNYeCKO MOBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTh
6.2 Pacnio3znaBath Tena BpaiieHus (HUIMHAP, KOHYC, cdepa u map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYECHHUS TEJ BPaAIlCHUS
6.4 Knaccuduimpoats B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh NOHATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
6.5 CerMEHTa, IIapOBOM CIJIOM, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO
CJI0$1, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOHIAAM  TOBEPXHOCTEH Ten  BpallleHus,
' F€OMETPUUECKUX TeJl C MpUMEHEHHEeM (popmyi
OnepupoBaTh MNOHATHSMH: MHOTOTPAaHHUK, BIHCAHHBIH B chepy u
6.7 OTIMCaHHBIN OKOJIO cdepbl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpallleHUs
6.8 BbIyncnsaTh COOTHOLIEHUS! MEXTY TIIOMIAASIMH MMOBEPXHOCTEH U 00BEMamMu
' MOJ0OHBIX TEJ
6.9 N3o00paxkate u3zyuaemble (GUTYpbl OT PYKM U C HPUMEHEHHUEM HPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
BoimonHATh  (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTBIX
6.10 00BEMHBIX (uUryp: BUJI CBepXy, COOKY, CHHU3Y; CTPOMTh CEUYEHHS Tel
BpallleHUS
W3Bnekarb, WHTEpHpeTHpOBaTh M MpeoOpa3oBbIBaTh HHMOPMALHUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETpUYECKUX (UTypax, TMpeACTaBIECHHYI0 Ha
YyepTekax U pUCyHKax
[IpumensaTs reomeTpudeckue GakThl JUISI PEUICHHUS] CTEPEOMETPHYECKHUX
6.12 3a/1a4, TPENOJIarafollluX HECKOJIbKO IIIaroB pemIeHUs, €CITH YCIOBUS
MIPUMEHEHHs 33/1aHbI B sIBHOU (hopMme




6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BLIHOHHSITB [[eﬁCTBHSI CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHO)KCHI/ISI BeKTOpa Ha 4Yucio, O6'b$ICHSITL, KaKnuMH CBOﬁCTBaMH OHHA
o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATUAMMU: JOCKAPTOBBI KOOPAHWHATBI B HNPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, PaBCHCTBO BCKTOPOB, KOOPAUWHATLI BEKTOPA, YIoJl
MCKAY BCKTOPAaMH, CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHAPHBIC BEKTOPbI

6.17

Haxomuts cymmy BEKTOpPOB M NpPOM3BEICHHE BEKTOpa Ha YHCIO, Yroj
MEXAY BEKTOpaMH, CKaJspHOE MPOU3BEICHME, PACKIAAbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemate HpOCTGfIIHHG reOMETPpUICCKUC 3aJa4 Ha IMPHUMCHCHUC BCKTOPHO-
KOOPAWHATHOT'O METOAa

6.20

Pemate 3amaun Ha JOKA3aTENLCTBO MATEMATHUYECKHUX OTHOLIEHWH U
HaxO0XXJICHHE TEOMETPUYECKHUX BEIIMYWH MO O0pa3laM WJIH aJIrOpUTMam,
NMPUMEHSISI  W3BECTHBIE  METOJAbIl  TNPH  pEHNIEHWHW  CTaHJAApTHBIX
MaTeMaTUYECKUX 3a1a4

6.21

[IpumensTs mpocTeiiline MporpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4

6.22

[IpuBoauTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHsTh MOMydYeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIM3HPOBATh pealbHbIC
CUTYalluu M MPUMEHATh U3yYCHHbIEC TIOHATUS B MPOLIECCE MOUCKA PEIICHUs
MaTeMaTH4eCKu CPOpMYITHPOBAHHON MPOOIEMBbl, MOJECIUPOBATH PEabHbBIE
CUTyallud Ha SI3bIKE TEOMETPUU, MCCIEN0BaTh MOCTPOECHHBIE MOJETH C
UCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHSATUI U TeopeM, ammapara ajareopsl,
pemiatb  MNpPaKTUYECKUE  3aJauyd,  CBS3aHHbIE C  HaxXOXICHHEM
F€OMETPUYECKUX BEIUYUH

BEPOATHOCTBb U CTATUCTHUKA

Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0ero 00pa3oBaHus
pe3yJabTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHMBaTh  BEpPOATHOCTM  3HAYEHUH  CIy4allHOM  BEIWYUHBINO
' pacnpeeNeHUI0 WK ¢ TOMOILbIO AUarpamm
5.9 OnepupoBaThb TMOHATHEM MAaTeMaTHYECKOTO  OXUJaHUS, IMPUBOJUTH

OpUMEPBI TOI'0, KaK NPUMCECHACTCA MATCMATHYCCKOC OXKHIAHUC CJ'Iy‘-IElfIHOfI




BCIIMYUHBI, HaxXoauThb MaTEMATHYCCKOC OXUJaHUueC 110 AaHHOMY
pacnpeeseHuIo

5.3 NMmets npencTaBieHne 0 3aKOHE OOJIBIINX YHCEN

5.4 HNwmeTs npencraBieHne 0 HOPMAJIbHOM pacupencIiCHUN




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC AJVI'EBPA

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kox
1 Yucna v BIYMCICHUS
Pammonanbupie  ymciaa. OOBIKHOBEHHBIE MW JECATUYHBIE JIPOOHM, TPOLICHTHI,
11 OeCcKOHEUHbIE MepuoIndeckre Apoou. ApupmMeTHIecKue onepanuy ¢ palloHaIbHBIMU
' qucllaMu, IpeoOpa3oBaHus YUCIOBBIX BhlpakeHul. [IpuMenenue nqpobeii 1 npoueHToB
JUISL pEUIEHUs MPUKIIAHBIX 33]1a4 U3 PAa3IMYHbIX OTpaciell 3HaHWI U peajJbHOU KU3HU
JeiicTBuTenpHble yncna. PalinoHanbHble U HppalMoOHalIbHbIE Yucia. ApudmeTnyeckue
1.2 | omepammu c AEHCTBUTEIBHBIMH YHUCIaMH. [IpuOMMKEHHBIE BBIYMCICHHS, TpaBUIIa
OKpPYTJIEHUS, MPUKHJIKA U OLIEHKA pe3yJbTaTa BbIYUCICHHM
Crenens ¢ mnenbM nokaszareneM. CtanmapTHas (Gopma 3arucu JeHCTBUTEILHOTO YHCIIA.
1.3 | Hcnonp3oBaHue MOAXOISIIEH (OPMBI 3aIMCH JACHCTBUTENBHBIX YWCEI JJIS PEIICHUS
MPaKTUYECKUX 337a4 U IPEICTaBICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypallbHON creneHu. [leficTBus ¢ apudpmMeTH4ecKuMH
' KOPHSIMH HATypaJIbHOW CTENICHU
15 CuHyC, KOCMHYC W TaHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHACIOBOIO apryMeHTa
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 TosxnmecTBa v TOXAECTBEHHBIE MPE0OPa30BaAHMS
99 IIpeoOpazoBaHKe TPUTOHOMETPUYECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopMyJIbI
53 VYpaBHeHHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue nensix U ApoOHO-PALIMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 | Pemenue uppalvoHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 | Pemenue TPUrOHOMETPUYECKUX YpaBHEHUN
57 [IpumeHeHNe ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3aJa4 U 3a/1a4 U3
' pa3nuyHbIX 00JacTell HayKU U peanibHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oyukius, crnocobbl 3amanus ¢yHkuuu. I'paduk QyHxnumu. BzaumHO oOpaTHBIE
' byHKIMH
3.2 OOnacte ompeneneHduss W MHOXKECTBO 3HaueHuM QyHkuuu. Hymu ¢yHkunum.
' ITpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (DYHKIIUH
33 CrenenHast QyHKIUS ¢ HATYpajJbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u rpadux.
' CaoiicTBa u rpaduk KopHs N-0ii cTeneHn
3.4 | TpuroHomeTpuueckasi OKPY)KHOCTb, OIpEIEICHUE TPUTOHOMETPUUECKUX (YHKIIMH




YUCJIOBOIO apryMeHTa

Hauana marematnueckoro aHaiusa

4.1

ITociiemoBaTenbHOCTH, CIIOCOOBI  3aJaHUsl  MOCIEI0BAaTEIbHOCTEH. MOHOTOHHBIE
IOCJICA0BATCILHOCTH

4.2

Apudmernueckass ¥ TIeOMETpPUYECKas NPOrpeccHr. beckoHeYHO yObIBaromas
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUUECKOM
nporpeccun. Dopmyna CIOXKHBIX MPOIEHTOB. VICHOJIB30BaHWE TIPOTPECCHH IS
pElICHHs pealIbHBIX 3a7a49 MPUKIIATHOTO XapaKTepa

MHuoxecTBa 1 JoruKa

5.1

MHoxecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammer Oinepa — Benna.
[IpumeHeHre TEOPETUKO-MHOKECTBEHHOTO —almapara JJid OMNMCAaHUS pealbHbIX
MIPOIIECCOB U SIBJICHUH, MMPU PEIICHUH 33724 U3 APYTUX yU4eOHBIX IPEAMETOB

5.2

OHpGILGJ’IeHI/IG, TEOpEMaA, CICACTBUEC, TOKA3ATCIILCTBO

I'EOMETPUASA

Kox
-

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

OCHOBHBIC TOHATHS CTEPEOMETpPHH. TouKa, MpsMas, IJIOCKOCTh, IMPOCTPAHCTBO.
[NonsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CIICZICTBUS U3 HUX

7.2

B3aumHoe pacnosioskeHre NpsMbIX B IPOCTPAHCTBE: MepeceKarouecs, napauieibHble
U cKpemuBaromuecs mnpsmble. [lapannenbHOCTh TOPSIMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE: MapajlielbHble MpsIMble B MPOCTPAHCTBE, MapalIeIbHOCTh TPEX
NpSIMBIX, MNApaUIETbHOCTh MPSAMON UM  IUIOCKOCTH. YTJBIC COHAIpPaBICEHHBIMU
CTOPOHAMHU, YroJI MEXIy NPSMBIMU B MpocTpaHcTBe. [lapamnenbHOCTh MIOCKOCTEH:
napajuiefibHble IJIOCKOCTH, CBOMCTBA MapajlieNbHbIX IUI0cKocTel. [lpocreiimue
MIPOCTPAHCTBEHHbIE (UTYpPHl HA IUIOCKOCTU: TETpadap, KyO, mapajuiefnenumnesn,
MIOCTPOCHUE CEUCHUN

7.3

[leprieHAUKYIAPHOCTh MPSAMONM M IUIOCKOCTH: IEPHEHAMKYIApHbIE MpsIMblE B
IPOCTPAHCTBE, MpPSIMbIE NapajljiebHble U MEPHEeHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK
NEPIEHANKYIAPHOCTH NPSAMONA M IUIOCKOCTH, TEOpEMa O MPSIMOM MEepIEeHAUKYIAPHON
IJIOCKOCTU. YTUIBI B IIPOCTPAHCTBE: YIrOJI MEXAY NPSAMOM U IJIOCKOCTBIO, ABYIPAHHBIN
yroJ1, JINHEHHBIA YroJl IBYrpaHHOrO yria. [lepneHanKynsap U HakJIOHHBIE: PaCCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 IMIIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJIOCKOCTh. [lepneHanKyIsIpHOCTh IIOCKOCTEN: NMPU3HAK NEPHEHANKYIIPHOCTH ABYX
mockocTe. Teopema o TpEX NneprneHIuKynspax

7.4

Ilonsatue MHOT'OI'paHHUKA, OCHOBHBIC JOJICMCHTbBI MHOI'OT'PAHHHKA, BBIIYKIIBIC U
HCBBIITYKJIBIC MHOT'OI'paHHUKH, pasBépTKa MHOTI'OTrpaHHUKaA. HpI/IBMaZ N-yrojbHas
npu3mMa, rpadHd U OCHOBAHUA IIPU3MBI, IIpsAMad W HAKJIOHHAs ITPU3MBI, OokoBast "




IIOJIHAs MIOBEPXHOCTH Npu3Msbl. [lapamienenumnen, npsAMOyroabHbIN NTapauieIenuIe] u
ero cpoucrsa. [Iupammpa: N-yrosibHas nupamuaa, rpaHd M OCHOBAaHHME ITMPaMUJIBI,
O0oKOBasi M TOJHAs MOBEPXHOCTb NMHPAMUJBI, MpPaBWIbHAS M yCEUEHHAs MHpaMHJA.
OnemeHTbl Tpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpDaHHUKM: IOHSTHE
IIPaBWJIBHOTO MHOIOTPaHHUKA, IIpaBWJIbHAs Ipu3Ma M I[PaBWIbHAs IUpaMUAA,
MpaBUIIbHAS TPEYroJbHas MUpaMHIA U TPAaBUIIBHBINA TeTpasap, Kyo. [IpencraBnenue o
MIpaBWJIbHBIX MHOTOIPAaHHUKAX: OKTajap, JoJeKa’ap U ukocayapyrue CeueHus
IIPU3MBI U IUPaAMUIbI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEJIBHO TOUKH, MPSAMOM, MJIOCKOCTH.
DOneMeHTbl  CUMMETpPUM B NHpaMujax, MNapajiesienunenax, MNpaBUIbHBIX
MHOT'OTpaHHUKAX

7.6

Bbrunicnenue 31€MEHTOB MHOTOIPAHHUKOB: pEOpa, auaroHanu, yribl. llmomans
OOKOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON MPU3MBI, IUIOIIa/lb OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOi pu3Mbl. [1011a16 60KOBOM MOBEPXHOCTH U
ITOBEPXHOCTH NPABWIBHOW NUPaMHIbI, TEOPEMa O IUIOMIAJHA YCEYEHHOM MHPAMHUJIBI.
[Tonsitre 06 06bEMe. OOBEM TUPaMUIBI, TPU3MBI

1.7

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOIIAIIMU TTOBEPXHOCTEH,
00bEéMaMu OJOOHBIX Tel

BEPPOATHOCTDB U CTATUCTHUKA

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kox
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
[IpencraBneHue JaHHBIX ¢ MOMOINBIO Tabaul U auarpaMM. CpenHee apupMeTHUECKOE,
6.1 | menuaHa, HauOoJibllee U HAaUMEHBIIEE 3HAYCHUS, Pa3Max, TUCIEPCHUsS U CTaHAAPTHOE
OTKJIOHEHHUE YMCIIOBBIX HA0OPOB
Cnydaiinble SKCIIEpUMEHTHI (OIBITHI) U Cily4daiiHble COOBITUS. DeMeHTapHbIe COOBITUS
6.2 (ucxonpl). BepositTHOoCcTh ciydaiiHOro coObITHA. BAM30CTh YacTOTBIM BEPOATHOCTH
' coObiTuil. CiyyaifHble ONBITHI C PAaBHOBO3MOXHBIMHM 3JIEMEHTApPHBIMU COOBITHUSMHU.
BeposTHOCTH COOBITHI B OIIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU
6.3 Onepauuu Hajx COOBITUSAMHU: IepeceyeHue, OObEeJUHEHUE, MPOTUBOIOJIOXKHbIE
' coObITus. [Inarpammel Diinepa. @opmyiia C0KeHHUsI BEpOSITHOCTEH
6.4 VYcioBHasg  BEpOSTHOCTb. YMHOXKEHHME  BepoATHOcTed.  [lepeBo  ciydaiiHOTO
' skcriepumenTa. @opmyrna mosiHoi BeposiTHOCTH. HezaBucumMble coObITHS
6.5 KombOunatopHoe mnpaBwio yMmHOXeHus. IlepectaHoBku u ¢akTtopuan. Yucno
' coueranuil. Tpeyronpnuk Ilackans. @opmyna 6uHoma HetoToHa
bunapHblii crnyuaiiHblli omBIT (MCHBITaHUE), ycmex M Heyaada. HesaBucumble
6.6 | wucneitanus. Cepus HE3aBHCHMBIX HUCHBITAaHMH JO0 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCNIbITaHUN bepHymu
6.7 Cnyugaitnas BenuuuHa. Pacnpenenenue BeposiTHOcTeH. JlMarpamMma pacrnpenesieHusl.




[Tpumeps! pacnpeaeseHnuid, B TOM YHCIIE TEOMETPUIECKOeH OMHOMHUAILHOE

11 KVIACC AJI'EBPA

Kon IIpoBepsieMblii 3JIeMeHT coiepKaAHUSA
1 Yucna v BIYKCICHUS
1.1 Harypaneublie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens ¢ pallnoHaJIbHBIM M0Ka3zareaeM. CBOMCTBA CTENEHU
1.3 Jlorapudm uyucna. [lecaTnynble U HATypaJIbHBIC JTOTapH (MBI
2 VYpaBHEHMS 1 HEpaBEHCTBA
2.1 [IpeoOpa3oBanue BbIpaKEHUH, COAEpKALUX JIOTapU(PMBbI
2.2 [IpeoOpazoBanne BRIpaKEHHA, COACPIKAINX CTENIEHH C PAallOHAIBHBIM TIOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [Toxa3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA
26 CucrteMbl JIMHEWHBIX YpaBHEHUH. PellleHne MpuKIIaIHbIX 3a/1a4 C TTIOMOIIbIO CHCTEMBI
' JIMHENHBIX YPaBHEHUM
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
58 [IpumeHeHue ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMAaTHYECKUX 3a]ad
' Y 33/1a4 U3 Pa3IMYHBIX 00JaCTel HAYKH M peabHOMN KU3HU
3 OyHKIUU U TpaguKu
Oyuknusa. [lepuogumueckne ¢yuakmuu. [IpoMexyTkMm MOHOTOHHOCTH —(DYHKITHH.
3.1 MakcumMymbl M MUHUMYMBbI ¢yHkuuu. HauOombpliee W HauMeHbIIEe 3HAUYCHUE
(YHKIIMH HAa TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.3 [Toka3zarenpHas u norapudmMuyeckas GyHKIIMH, ©X CBOUCTBA U rpaduKH
3.4 Hcnons3oBanue rpadmkoB (GYHKIMH JJIs PEIICHUS] YPAaBHCHUH M IMHEWHBIX CUCTEM
Hcnonb3oBanue rpadgukoB QyHKIUN 11 UCCIeI0BAaHUS IPOIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HUKAIOT MpHU PELICHUH 3aJad U3 APYruX Yy4eOHBIX MPEeIMETOB H
peanbHOM )KU3HU
4 Havana maTemaTtnueckoro aHaimsa
4.1 HenpepriBHbie (hyHKIME. MeToa HHTEPBAJIOB 7S PEIICHHs] HEPAaBEHCTB
4.2 [IpousBoanas ¢pyHkuuu. ['eomerpuueckuii 1 Gpu3NIECKUil CMBICI TPOU3BOIHON
43 [IpousBonHbie >nMeMeHTapHBIX QYHKIUNA. DOpMyNnbl HAXO0XKACHUS TMPOU3BOJIHOMN
' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIHIA
[IpuMeHeHre NPOU3BOJHOW K HCCIeNOBaHMIO (YHKIMH Ha MOHOTOHHOCTh H
4.4 IKCTpeMyMbl. HaxosxaeHne HauOOoJbIIEro M HAaNMEHBIIEro 3HaueHUs (QyHKIHH Ha
OTpe3Ke
4.5 [IpumeHeHre MPOU3BOTHON IS HAXO0XKACHUS HAWITYYIIETO PElIeHUs] B MPUKIATHBIX




3aja4ax, JUId OIpPENENICHUs CKOPOCTH IIPOIecca, 3aJaHHOro (OpMyIOH WiIn
rpadpuKom

4.6

[lepBooOpa3nas. Tabnuia nepBooOpasHbIX

4.7

WuTerpan, ero reoMeTpuuecKiii 1 (pU3NYecKuil CMBICI. BrIuucieHne uHTerpaia mo
¢dopmyne Hetorona — JleiiOauna

I'EOMETPUASA

Kox
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yoollne MWINHIPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUS M OOKOBasg MMOBEPXHOCTD,
o0Opasytoias 1 0Ch, TUIONIAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrole KOHNYECKON MOBEPXHOCTH, OCh U BEpUIMHA
KOHHYECKOM ToBepXHOCTH. KOHyC: ocHOBaHME W BepIIMHA, 0Opasyromias W OCh,
momaas OOKOBOM M TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, Juamerp, IUIoHab MoBepXHOCTU cheprl. BzaumHoe
pacnofio’keHue cepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIIomaab

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomMOunamu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaAaHHAS] B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6nEme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuiesienuena u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O06bEM 1Iapa u wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXIY TUIOMIAASIMH TIOBEPXHOCTEH,
00BpéMamMu ITIOJOOHBIX TENT

6.8

Ceuenust nmwiMHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHs KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIIlee Yepe3 BEPIIUHY), CEUeHHUs [1apa

6.9

Bektop Ha miockocth M B mpocTtpaHcTBe. ClOKEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXeHUEe BeKTOpa Ha uucio. PasnoxkeHune BekTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. Pemenue 3agad, cBSI3aHHBIX C IPUMEHEHUEM
MpaBuI ACUCTBUI C BEKTOpaMH

6.10

[IpsamoyronpHas cucrtema KOOpIMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkaisgpHoOe
IIPOU3BEACHNUE BEKTOPOB. BblUMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopamHaTHO-BEKTOPHBIN METO IIPU PELIEHUN T€OMETPUYECKUX 3a/1a4

BEPOATHOCTDb U CTATUCTHUKA




Kox

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

Teopust BEpPOSTHOCTEN U CTATUCTUKA

5.1

YucnoBsle XapaKTEPUCTUKHU CIIy4alHBIX BEJIMYMH: MAaTEMAaTHYECKOE OXKUJAHUE,
JUCIIEPCUS U CTaHAAPTHOE OTKJIIOHEHUe. IIpumepsl npuMeHeHus MaTeMaTH4eCcKOro
0XMJIaHHs, B TOM YHCIE B 3aJa4ax U3 IMOBCEAHEBHOM >XM3HH. MareMmarudeckoe
OXKMJaHWEe OWMHAPHOW CIIydallHOW BENWYHHBI. MaTeMaTnueckoe OXHJIaHUE CYMMBI
CIIy4aiiHbIX BEIUYHMH. MaTeMaTH4ecKoe 0KUIaHUE U AUCIEPCHSI TEOMETPUYECKOTO U
OMHOMUAJIBHOTO paclpeaeIeHHM

5.2

3akoH OOJIBIIMX YHCENT M €ro poJib B HayKe, NMpHUpojec U odmiecTBe. BBIOOPOUHBIH
METO/ UCCIIEI0BAHUN

5.3

[IpuMepel  HENpepbIBHBIX  CIIy4alHbIX BenW4YMH. lloHATHE O  IUIOTHOCTH
pacnpenienieHus. 3anadu, NpUBOISIINE K HOPMaIbHOMY pacrnpenenesuto. [lonsrue o
HOPMaJIBHOM pacIpeieleHun




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU HHIAYKIIUUA,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIIOJNB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OINHUCHIBATH Tpadbl Pa3IMYHBIMUA CHOCOOAMU; HCIOJB30BATh Tpadbl IpU

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM TOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C PA3JIMYHBIMU MO3HIMOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccust, reoMeTpruvccKasd




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJAa, MOJYyJAb W apryMeHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
MOHATHSAMM:  MaTpuua 2X2  wu  3x3, omnpeAenuTeslb  MaTpULbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl C I1apaMETPOM; NPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIMHU, OTPAHUYEHHOCTh (PYHKIUU, MOHOTOHHOCTH
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢u3nueckuif CMBICI TPOU3BOAHOM, MEpBOOOpa3Has, OINpeaAeIEHHBIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; YMEHHE HaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (PYHKIIHIA,
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHE HNPUMCPbBI MATCMATUUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAst QYyHKINA,
KoMno3uiusi (pyHKOMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUWH,  BBIONHATH  MpeoOpa3oBaHuss — rpagukoB  (YHKIHUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpapuku (YHKUMHM JUIsl pelieHus] ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJW W YacTH, Ha JBIDKEHHUE, padO0Ty, CTOMMOCTH TOBAapOB H
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPaBIONOAOOHOCTh pPE3yIbTATOB; YMEHHE MOJAEIUPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSIMU: CpelHee apupMeTHUecKOoe, MeAUaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUN; MPEACTaBIATh
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUArpaMMm paCCCUBaHUA U JIMHEHHOMU perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMyNBl CHOKEHHS M YMHOXEHHS BEPOSATHOCTEH, (OpMyNy MOIHOU
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIE/IOBaHUH; YMEHHE TIPUBOJUTH TPHUMEPHI TPOSIBICHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHUS ISl PEUICHHS 3a/1a4; OICHUBATH
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YTJIa, MJIOCKUNA Yrol, IBYrPaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuuBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTossHUE MEXIY IJIOCKOCTSIMM;, YMEHHUE HCIOJIb30BaTh MpPU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3ala4u
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YMeHue onepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpBHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPaMUIbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMyIHpOBATh OINpEEICHUS U3y4aeMbIX (QUTYP, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS

11

YMeHHne omnepupoBaTh TOHSATHUSMH: JBIDKEHHE B INPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOJI30BaTh T€OMETPHUECKUE OTHOIICHUS TIPU
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, mmiomanas, OOBEM, IJIOMIAL TOBEPXHOCTH), HCIOJB3YS
M3y4YeHHbIe (OPMYyJbl M METOJbI, B TOM YHCIIE: IUIOIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MOI00HBIX (PUTYP
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BCKTOpHHﬁ n KOOp,Z[PIH&THLIfI MCTO[

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU

Kon

MPOBEPSIEMOT0

IIpoBepsiemble TpeOGOBaHUSI K NpPeIMETHBIM pe3yJibTaTaM OCBOCHHUS

OCHOBHOM  00pa30oBaTe/IbHOW  MPOrpaMMbl  CpelHero  001Iero




TpeOoOBaHUs

06p330BaHHﬂ Imo reoMeTpun

Bnagenue MeromaMu J0Ka3aTENbCTB, AITOPUTMAMHU PpEUICHMS 3a/ay;
yMmeHue (GOopMyIHpOBaTh W OINEPUPOBATH NOHATHIMH: OIpEAETICHHUE,
akcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, [OKA3aTElbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; NPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJOKHOE YTBEP)KJIECHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MAaTEeMAaTUYECKON WHIYKLUU;
IPOBOAMTD JI0KA3aTENbHBIE PACCYKICHUS IPU PELICHUH 3a]1a4, OLIEHUBATh
JOTUYECKYI0  IMPaBWIBHOCTb  PAcCY)KJIEHUH; YMEHHE  OINEepUpOBaTh
MOHATHSMH: MHOKECTBO, IMOJMHOKECTBO, ONEpaluy HaJ MHOKECTBAMU;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Ais
OTIMCAaHUs PeaNbHBIX MPOIIECCOB U SBJICHUM M MpPU PELIEHUU 33734, B TOM
YHCclie U3 JIPYruX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cBI3HBIN Tpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh
Y ONMCHIBATH Ipadbl pa3IMYHBIMU CIOCOOAMU; HCIIOIb30BaTh rpadbl MpH

pelieHnu 3a1a4y

YMeHue omnepupoBaTh MOHATHSMH: HATypallbHOE YHUCIO, LEJI0e YHCIO,
CTENeHb C LeJBIM MoKa3aTesleM, KOpeHb HaTypajibHOU CTENEeHH, CTEIEHb C
paloOHaIbHBIM [MOKA3aTeeM, CTENeHb C JeHCTBUTEIbHBIM MOKA3aTelIeM,
jgorapudm uucIa, CHUHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOIO 4YHUCIA,
OCTaTOK IO MOMIYJIIO, pallMOHAIbHOE 4YHCIIO, HUppalOHAIbHOE YHUCIIO,
MHOKECTBAa HATypaJIbHBIX, LEJbIX, pPalUOHAIBHBIX, JACHCTBUTEIbHBIX
Yycell; yMEHHE UCIOIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIIUN 001Ut
JeNnuTeNb W HauMeHbllee oOmiee KpaTHOe, alroput™M EBkiupa mnpu
pelIeHUH 3ajjay; 3HAKOMCTBO C Pa3jMYHbIMHU MO3UIIMOHHBIMH CHCTEMaMHU
CUMCIICHHS; YMEHUE BHITIOIHATH BHIUMCIICHUE 3HAUYEHUH U MpeoOpa3oBaHus
BBIPOKEHUI CO CTenmeHsMU U Jjorapudmamu, npeoOpazoBaHus IPOOHO-
palliOHANbHBIX  BBIPWKEHUH; YMEHHE  ONEpPUpPOBaTH  MOHATHUSMHU:
MOCIIEIOBATEIBHOCTh, apu(MeTHUecKass MpPOTpPecCcHsi, TeoMETpUYecKas
nporpeccusi, OECKOHEYHO yOBIBaroIlas TeoMeTpHYecKas MpOrpeccus;
YMEHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C IOMOIIbIO
PEKYpPPEHTHBIX (QOpMYN; yMEHHE ONEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb W apryMeHT
KOMIUIEKCHOTO ~ 4YMcia,  ¢opMa  3aliCH  KOMIUIEKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U aireOpanyeckas); yMeTb

IPpOU3BOJUTDH apI/I(I)MCTI/I‘-IeCKI/IC JENUCTBHSA C KOMILIEKCHBIMU YucCJiaMH,




MIPUBOJUTH IIPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX UHCEI; ONEPUPOBATH
HNOHATUAMM:  Marpuna 2x2  wu  3x3, onpeienuTeNb  MaTpULbl,

FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTCIIA

YMeHHne onepupoBaTh MOHATUAMH: PpPalMOHAJIbHBIE, HPPALHUOHAIbHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMHUUYECKUE, TPUTOHOMETPUUYECKUE
YpPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBbI; YMEHHE OIIEPUPOBATH
HOHIATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMAa YPAaBHECHUMHM M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX NPUEMOB; pELIATH
YpaBHEHUS, HEPABEHCTBA W CHCTEMBl C IapaMETpPOM; IPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBI I PEIICHHUS MaTEMaTUYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMeHne omepupoBaTh TOHATHSAMH: (QYHKOHS, YETHOCTH (YHKIIWH,
MEPUOANIHOCTh (YHKIMH, OTPAHHMYCHHOCTHh (YHKIIMH, MOHOTOHHOCTH
GyHKIMM, SKCTpeMyM (YHKLIMU, HauOoJblllee W HaWMEHbIIee 3HAYCHHS
(GyHKIIMM Ha TIPOMEXKYTKE, HEIpepbIBHAs (PYHKIIUS, aCUMOTOTH Tpaduka
(GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(M3UYeCKUii CMBICII TIPOM3BOJHOM, TIEPBOOOpa3Has, OIpeaeIEHHBIN
WHTErpaji; yMEHUE HaxOOUTh acUMNTOTHI Tpaduka (QyHKUIUU; yMEHHE
BBIUUCIISATh  MPOU3BOJHBIE  CYMMbI, TPOU3BEICHMS, YACTHOTO U
KOMITO3UIIMKM (DYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMHM; YMEHHE HAaXOJUTh MPOU3BOJHBIE DJIEMEHTAPHBIX (YHKIIHIA,
YMEHHME HCIIOJIb30BaTh MPOU3BOJAHYIO JUISL HCCIEAOBaHUS (PYHKIUH,
HaxXOJWTh HAWOOJbIIME M HaUMEHbIINE 3HAuYeHUs QYHKUUN; CTPOUTH
rpauky MHOTOYJICHOB C HCIOJIb30BaHHWEM afmnapara MaTeMaTH4eCKOTro
aHaJlM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIYYIIEero
pellleHusT B TPHUKIAIHBIX, B TOM YHCIE COLMATbHO-d)KOHOMUYECKUX U
(busznueckux 3a7adax; HaXOAUTh IUIOMIATU U 0OBEMBI GUTYp C MOMOIIBIO
UHTErpajia; MPHUBOJAUTH MHPUMEPHl MATEeMAaTUYECKOTO MOJIEIHPOBAHUS C

HoMoIIbI0 U} depeHIInanbHBIX YpaBHEHHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, 0OpaTHas GyHKIUS,
KOMNO3uLus (pyHKUMHA, JuHeWHas QYHKIUSA, KBagpaTH4Has QYHKIMS,
panMoHanbHas (QYHKUUS, CTerneHHass (QYHKIUS, TPUTOHOMETpUYECKHe
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKUEe (YHKIMHU, TOKa3aTelbHas M

aorapupmuueckas (yHKUMH; YMEHHE CTPOUTh TpadUKd HM3YyYEHHBIX




GyHKUMH,  BBINONHATH  HpeoOpa3oBaHuss  rpagukoB  (yHKUHUH,
WCIOJB30BaTh TPAQUKH JUIsI U3YUEHHs MPOLIECCOB M 3aBUCHMOCTEH, MpH
pelIeHnH 3ajad U3 JAPYruxX Yy4eOHbIX IPEIMETOB U 3ajad U3 peajbHOU
KU3HU; BBIp@XaTh (GopMyJamMH 3aBUCUMOCTH MEXIy BEIMUYMHAMU;
UCTIOJIb30BaTh CBOMCTBA W Tpapuku (PYHKIMHA IS pEHICHUs ypaBHEHU,
HEpPaBEHCTB M 3aJady C MapaMeTpaMu; H300paxkaTb Ha KOOPJIMHATHOM

IJIOCKOCTH MHOKECTBA PELIEHUIN YPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM 4MCIE Ha
MPOLIEHTHI, JOJIM U 4YacTH, Ha JBWKEHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HAJOTH, 33Ja4id U3 00JIaCTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHMS, YpPaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCJIIOBHMIO 3aJa4dd, HUCCIENOBAaTh IIOIYYEHHOE DEIICHUE U
OIICHMBATh MPABJIONOJAOOHOCTh pPE3YyIbTATOB, YMEHHE MOJEIHPOBAThH
peanbHblEe CUTyallMd Ha $3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKECHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 337a4l, UCCIEN0BATh
MIOCTPOEHHBIE ~ MOJEIM C  MHCIOJb30BAaHMEM  ammapara  aiaredpsl,

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeanaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUYEHUs, pa3Max, JUCIepCusi, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHHE W3BJEKaTh, WHTEPIPETUPOBATH
uH(OpMaIMIO, MPEICTaBICHHYIO0 B TabMUIaX, Ha Auarpammax, rpadukax,
OTpaXarollyl0 CBOWCTBA peajbHBIX MPOLECCOB U SBICHUH; MPEACTABIAThH
uHGOpMALIMI0O C T[OMOUIBI0 TabMUIl MW JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpapuuecKux
METOJIOB U AJIEKTPOHHBIX CPEJICTB; TpauyecKu UCCIEI0BaTh COBMECTHbBIE

Ha6J'IIO,Z[CHI/I$I C IIOMOIIBIO JUarpaMm pacCCuBaHUs U JIMHEHHO M perpeccuu

YMeHue omnepupoBaTh MNOHATUSAMH: CIy4alHBIM ONBIT M CllydaiiHOE
COOBITHE, BEPOSATHOCTh CIYy4aHOTO COOBITHS; YMEHHE BBIYMCIATDH
BEPOSATHOCTb C MCIIOJIb30BAaHUEM TpaUUecKUMX METO/I0B; NPUMEHATh
(GopMynbl CIOXKEHHS W YMHOXEHHS BEpOsATHOCTEH, (opMyiy MOJIHOM
BEPOSATHOCTH, Gopmyny bepHymin, komOuHaTOpHbIe (GaKThl U (HOPMYIIBL;
OLICHUBATh BEPOSITHOCTH peEabHBIX COOBITHI; YMEHHE OIepUupOBaTh
NOHATUSMM:  CIydailHas BEJIMYMHA, PpACHpPEICIICHUE BEPOSTHOCTEH,
MaTeMaTH4ECKOE OXKUAAHUE, JUCIEPCHs U CTAaHJAPTHOE OTKJIOHEHHE
CllyyaifHOH  BEeNWYMHBL, (YHKIUH paclpenieieHuss U IJIOTHOCTH

PaBHOMEPHOI'0, MOKA3aTCIIbHOTO U HOPMAJIBHOT'O pacnpez{eneHI/Iﬁ; YMCHHC




HCIIOJIb30BATh CBOMCTBA U3YYEHHBIX PACIPENCIICHUN U1 pEeLIEHUs 3a/1ad;
3HaKOMCTBO C MOHSTHUSMH: 3aKOH OOJIBLIMX YHCEN, METObI BHIOOPOYHBIX
HCCIEAOBAaHUN; YyMEHUE IIPUBOJUTH IIPUMEPHI IPOSBICHUS 3aKOHA
OOJBIIMX 4YHCENl B MPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHME
OIIEPUPOBATh NOHATUSAMHU: COUYETAHUE, NEPECTAHOBKA, YUCJIO COYETAHUU,
YHCIO  TEpPecTaHOBOK; OwHOM  HploTOHA;  yMeHHWE  NPUMEHSTH
KOMOWHATOPHBIE (aKTHl U PACCYXKACHUS Ul PEIICHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEATIbHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ynbTaT

YMeHme OIICpUPOBATH IIOHATUAMU: TOYKa, nmpsamasd, IIJIOCKOCTbD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJja, INIOCKUN YIoJl, IBYIPaHHbIN
YTOJI, TPEXTPAHHBIN YroJI, CKPENIMBAKOLIMECS MPSAMbIC, MapaJUIEIbHOCTh U
NEPpHNCHAUKYIIAPHOCTE IMPAMBIX H HHOCKOCTefI, yYroia MeExXay IIpAMBIMH,
YIOJI MEXIy MpIMOM M TUIOCKOCTBIO, Yroid MEXIy IUIOCKOCTIMHU,
paccTosiHHE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMH,
pacCTOsSIHHE MEXY IIOCKOCTSAMH; YMEHHE HUCIOJIb30BaTh IPH PELICHHUH
3aJa4 M3ydeHHbIE (aKThl U TEOPEMBl IJIAHUMETPUHU; YMEHHME OLICHUBATh
pa3Mepbl OOBEKTOB OKpPYKAIOLIET0 MHpA; CTPOUTh MaTeMaTU4YEeCKHE
MOJECIN C IOMOLIBI0 TEOMETPUYECKUX IOHATHMM M BEIWYMH, peEIaTh

CBA3aHHBIC C HUMU MMPAKTHYCCKUEC 3a1a9u
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YMeHue omnepupoBarh MOHATHSAMU: IUIOLIAAb (GUIYphl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIA MHOTOTPAHHUK, CEYEHHWE MHOTOTpPaHHMKA,
KyO, mapaienenumnes, Ipu3Ma, OUpamuia, (urypa U IMOBEPXHOCTH
BpallleHus, WIMHAP, KOHYyC, miap, cdepa, miouanb cdepsl, MIOMAIb
MOBEPXHOCTU MUPAMHIbL, NPU3MBI, KOHYCa, IWIMHIpA, O00BEM KyOa,
OPSIMOYTOJIBHOTO TMapajuleNienunena, MUPaMUIbl, TMPU3MBI, TMIUHAPA,
KOHYcCa, Ilapa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHUs KOHyca W LWIMHJIPA,
napajuleibHble OCH WJIM OCHOBAaHMIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacaromqasicss cdepbl, IWIMHIPA, KOHyca; YMEHUE CTPOUTh CEUeHUE
MHOTOTpaHHHMKA, M300pa)KaTh MHOTOTPAHHUKH, (QUTYpPHl U TOBEPXHOCTHU
BpalIEHUs, UX CEYEHHUs, B TOM YHCII€ C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE TPHUMEHSTHh CBOMCTBAa T€OMETPHUYECKUX (UTYp, CaMOCTOATEIHHO
(dhopMynupoBaTh OMpeeNeHUs] H3ydaeMbIX (PUTYp, BBIIBUTATH TUIIOTE3bI O
CBOMCTBaX M TMpHU3HAKAX TEOMETPUYECKHX (uryp, 0OOCHOBBIBATH WU
OTIpOBEpraTh HMX; YMEHHE TPOBOAUTH Kiaccuukanuioo ¢Guryp 1o

Pa3jIMYHbIM IIPU3HAKAM, BBbINIOJIHATH HCO6XOI(I/IMBIC JOIIOJITHUTCIIBHBIC




MOCTPOCHUS
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YMeHue omnepupoBaTh OHATHSAMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajyieNIbHBI MEPEeHOC, CUMMETPHsSl Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
IIOBOPOT, TpeoOpazoBaHue M0a00usA, MONOOHBIE (UTYpPBI, yMEHHE
pacro3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIIE B IMPHPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCIOIB30BATh T€OMETPUIECKHAE OTHOIICHUS MPH
pelIeHn: 3aJad; HaXOJWUTh TEOMETPHUYECKHE BEIMYUHBI (JUITMHA, YTOJI,
Iomaab, 00bEM) U PEHICHNH 3a/1a4 U3 JIPYTUX YUYEOHBIX MPEIMETOB U
U3 peallbHOW JKU3HU; YMEHHE BBIYHCISITH T€OMETPUYECKHE BEITUYNHBI
(mmmHA, yroy, miomagb, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOJB3YS
n3ydeHHble (OpPMYIBI M METOABI, B TOM YHCIIE: IUIONIA[h MMOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCa, MUWIUHAPA, TIomaas chepsl; o0bEM Kyoa,
MPSIMOYTOJIPHOTO  TTapaJUIeNieNuIieia, MUPaMUIbl, TPH3MBI, IHIWHApPA,

KOHYCa, Il1apa; yMEHUE HAXOUTh OTHOIIIEHHE 00BEMOB MOJJOOHBIX PHUTYD

12

YMeHue ornepupoBaTh MOHATHUSIMH: MPSAMOYTOJIbHAS CHCTEMa KOOPJIUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEACHUE BEKTOpa Ha YHCIO, pa3JIoKEHHWE BEKTOpa Mo Oas3ucy,
CKaJs[pHOE TPOU3BEICHHE, BEKTOPHOE MPOU3BEIECHUE, YroJl MEXIY
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO]

JUIS pEIIeHUs TeOMETPUUECKUX 3a/1a4 U 3a/1a4 IPYrUuX y4eOHBIX MPEIMETOB

13

YMeHue BBIOMPATh TOAXO/ISIIHA METOJT ISl PEIISHUs 3a]]a4H; TOHUMaHH e
3HQYMMOCTH MATEMaTHKH B M3yYECHUU MPUPOJHBIX M OOIIECTBEHHBIX
MPOIIECCOB M SBJICHWH,; YMEHHE pACIO3HABaTh IPOSIBJICHHE 3aKOHOB
MaTEeMaTUKU B UCKYCCTBE, YMEHHE MPHUBOIUTH MIPUMEPHI MAaTEMaTHUECKUX

OTKPBITUI POCCUHMCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCIECHUS, IPABUIIa OKPYIJICHUS, MPUKUAKA U OL[EHKa
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JorapupMUIECcKUe YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHast (yHKIUS C HATypajdbHBIM M LeJbIM ToKaszareneM. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbBa. AcumnTorsl rpaduxoB QyHkuuil. CpoiicTBa  QyHKUHUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 31€MEHTAPHBIX (YHKIIMMA
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHOKecTBO, onepaliuy HaJl MHOKecTBaMHU. J{lnarpammsl Disiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATEJ/IbHOIO NMPOLUECCA

OBA3ATE/IbHbIE YHEBHbIE MATEPUAbI ANA YYHEHUKA

VYueOHuk 1151 0611e00pa3oBaTeIbHBIX YUPEIKIACHUN: 0a30BbIN U YIITyOJICHHBIM
ypoBHH. AnumoB 1. A. «Anrebpa u Hayana MmaTematuyeckoro ananuza. 10-11
kiaccs». M., «lIpocsemenune», 2014.

I'eometpus, 10-11 (6a30Bbiii 1 yrayOaeHHBIN ypOBeHb): Yuel. s
obmeo6pazosar. yupexaenuii/ JI.C.Aranacsan, B.®.byty3os, C.b.KagomiieB
u ap. — M.: IIpocsemenue, 2021

b.I'. 3uB. lunaktuueckue matepuansl no reomerpuu ais 10 knacca. Mockaa.
IIpocsenienune.2007

- B.I'. 3uB. [lunaktuueckue Marepuaisl mo reometrpuu s 11 kmacca.
Mockga. I[Tpocsemienne.2011r.

- C.M. CaaksiH, B.®. byry3os. U3yuenue reomerpuu B 10-11 kmaccax.
Knura g yunrens. Mocksa. IIpocsemenune.2007r B.A. SIpoBeHko
[Toypounsie pa3padoTku o reomerpun. JuddepeHmpoBaHHbIi MOAXO,
10 xmacc. Mocksa. «<BAKO». 2009 B.A. fAposenxko [loypounsie
pa3pabotku 1o reometpun. Juddepenunposannsiii moaxon, 11 kiacc.
MockBa. «BAKOy. 2012 E.M. Padbunosnu Marematuka. 3aga4yu Ha
rotoBeIx yeprexkax. ['eomerpus. 10- 11 kinaccel. Mocksa. MJIEKCA. 2008
- A.11. Epmioa, B.B. I'omo6opoasko. MaTtematnka. Y CTHBIE POBEPOYHBIC U
3auétHble paboThl. YcTHas reomerpus. 10-11 kimaccsl. Mocksa. MJIEKCA.
2005
LNDPOBbIE OBPA30OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

1. MudopmanmOHHO-TIOMCKOBAs CHCTEMa caMoo0pa3oBaHus- Pexum
nocryma http://uztest.ru
2. NndpopmarimonHO-TIONCKOBas cucTteMa 3agadyu — Pexxum
nocryma — http://zadachi.mccme.ru
3. MaremaTuka Jij1s1 TOCTYMAIONIUX B BY3bl. — PeXKUM J0CTyIIa

http://www/matematika.agava.ru

4. "CeTb TBOPUYECKUX YUHTEICH" WWW.it-n.ru.

HNHTepakTuBHOE 00yUeHHE Ha ypOKaX MaTeMaTHUKH [ DJIEKTPOHHBIN pecypc].
http://pedsovet.org/component/option.
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