MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MuHHCTEPCTBO 00PAa30BAHUS, HAYKH U MOJIOICKHOM MOJTUTHKHU
Kpacnopapckoro kpasi
Ynpagiienne o0pa3oBaHusl AAMMHUCTPALUN MYHUILIMIIAJIBHOI O

o0pa3oBaHus ropoaa ApMmasup

MBOY - COII Ne 17

BaburAH MaAPUHA s st
DN:

n=babnax MapuHa SayapaosHa, 0=MBOY-COLL N¢ 17, ou,
email=babiyan_marina@mail.ru, c=RU
3.(

SnyapaoBHa YTBEPXXIEHO

pelIeHrueM
NEeJarornyecKoro COBeTa

babusa M.D.
[Tpotoxon Nel ot «01» 09
2023 r.

PABOYAS [IPOTPAMMA
(ID 2398968)

yueOHoro npeamera «MaremaTuka. Yriay0JeHHbIl YPOBEHb)

s ooygaromuxcs 10 — 11 kmaccon



Apmasup 2023



HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpOHBI, PopMHUpYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeTr CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAHUSI OCHOBHBIX TE€HJEHIIMM Pa3BUTUSI YKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA 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 KOHCTPYKIIUSAMHU anreOpbl M MaTEeMaTUYeCKOro aHajin3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpOpETAalMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcss Kak depe3 Y4eOHbIH Marepuan, CIoCOOCTBYIONIUN
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MmeTommkm oOydeHmsi anreOpe W HadallaM MaTeMaTHYEeCKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHEHUsD», «DyHKIUU U rpadukny, «YpaBHEHUSI U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsCh HOBBIMH TEMaMU U paszaenamu. JaHHBIHA
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 Mepe Toro kak oOydarouiuecsi OBJaJeBalOT BcE Ooiee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEIIeHUsI CAaMOCTOSTEIHFHO CPOPMYITUPOBAHHON MaTeMaTHUECKOW 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOI'O 001Iero oopasoBanusi. Ha ypoBHe cpemHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTHYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIEIU(PUICCKUE 3aJaud M OIEpaluu: JeJICHUEe HaIelo,
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 mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIETEN peasbHOr0 MHpa, HIMPOKO HCIOJB3YIOTCA 000OIIeHHE 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
pe3ynbTaTe OOy4arolluecs OBJAJACBAlOT pa3IMYHBIMM METOJAMH  PEIICHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
UCCIeOBaHNN (YHKIMI C TIOMOINBIO MPOU3BOIHOM, MPHU PELICHUH 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,
WPPAUUOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKECHUN, a TaKXKE BBIPAKECHUM,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykaeHud, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  HOpPEICTaBICHUS
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-MeToAndeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeIbHOM, JIorapuMUUEeCKO U TPUTOHOMETPUUECKUX (PYHKIIMN, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux 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 BBIpaXKaTh (OPMYJIaMU 3aBUCHUMOCTH 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: aHATMTHYECKOU, Tpaduyeckol u cioBecHoW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpaduky  CNOXHBIX (YHKIUN, OMpEAeNsiaTh WX HauOONbIINEe W HaUMEHbIINE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIydllee PEUICHWE B MPUKIATHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE M HCKyccTBe. OOydarouiuecss y3HaKT 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-
MHOYKECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYpPC IMKOJBbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX MOpWIOXKeHUus B eauHoe 1enoe. [loaTomy BaxHO 1aTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMM U CIEJOBAHUE OMpPEJIeIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
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 MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlMH TOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  peabHbIX  MPAaKTHUYECKUX  3aJad  OoOydYaromiuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIlecce N3YUYeHUs BCeX TeM yueOHOro Kypca «Anredpa u Hadana
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).

['eomerpust siBiasieTcss OogHUM #3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
o01mrero oOpa3oBaHus, TaK Kak 00ECIeYNBAET BO3MOKHOCTh U3yUCHHUS AUCITUTUIAH
€CTECTBEHHO-HAYYHON HAIPABICHHOCTH M MPEIMETOB TyMaHUTAPHOI'O IIMKJIA.
[TockompKy  JOTMYECKOe  MbIIIIeHHE,  (QOpMHpyeMOe MNP  W3YYCHHUH
0Oy4JaroMMMICS TIOHATHHHBIX OCHOB T€OMETPUHU, TIPH JI0KA3ATEIBCTBE TEOPEM H
MMOCTPOCHHUU LIEMOYKH JIOTUUECKUX YTBEPKICHUM MPHU PEIICHUH T€OMETPUUYECKUX
3aJla4, YMEHHE BBIIBUIaTh U ONPOBEPraTb T'UIOTE3bl HEMOCPEICTBEHHO



HCIIOJIB3YIOTCS NPU PELICHUU 3a7ay €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH
(puznueckux 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  O0eCleueHHEe  BO3MOXXHOCTU  MNPUOOpPETEHUS] 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€OMETpUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH M YCUIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

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

dbopMHUpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTYypax Kak o
BAKHEHIINX MATEMAaTUYECKUX MOJEIAX, ITO3BOJIIOIIMX ONMCHIBATH U H3ydaThb
pa3HbIE ABJICHUS OKPYXKAIOLIEr0 MUPA, 3HAHNUE NOHATUMHOTIO amnrapara Io pasaeiny
«CtepeoMeTpusi» y4eOHOr0 Kypca reOMETpHH;

dbopMupoBaHME  YMEHHUS  BIAJCTh OCHOBHBIMU  TOHSATHSIMU 0
OPOCTPAHCTBEHHBIX (UIYypax M HMX OCHOBHBIMM CBONCTBaMH, 3HaHHE 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
MUpPE MHOTOIPAaHHUKM M Tejla BpALIECHUSA, KOHCTPYUPOBATh TI€OMETPUYECKHUE
MOJICIIH;

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

(GopMupoBaHUE YMEHHUS BIaJETh METOAAMH JI0Ka3aTeNbCTB U AJITOPUTMOB
peleHns, yMEHUs UX IPUMEHSTb, NPOBOAUTH 1OKA3aTEIbHBIC PACCYKICHUS B
XOJI€ PELICHUs CTEPEOMETPUYECKUX 3a1a4 U 3a1a4 C IPAKTUYECKUM COLAEPKAHUEM,
(GopMupoBaHHEe TPEJCTABICHUS O HEOOXOAMMOCTH  JOKa3aTeIbCTB  IpU
000CHOBAaHUHM MaTEeMAaTUYECKUX YTBEPKICHUIN U POJIM aKCUOMATHKHU B IPOBECHUU
JNENYKTUBHBIX PACCYKICHUM;

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

GopmMupoBaHue (QYHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON 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,
MOJICJIMPOBAHUS PEATbHBIX CHUTYyallUid, HCCIEAOBAHMS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALUN MTOTYYCHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpP>KATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «l'eomeTpusi» B
10-11 xnaccax sBisatoTcs: «lIpsiMble W IUIOCKOCTH B MHPOCTPAHCTBER,
«MHororpannukn», «Tema BpameHus», «BekTopel M  KOOpAMHATHl B
MIPOCTPAHCTBEY, «/[BMKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSITUSMMY, PEJICBAHTHBIMH T€OMETPUU HA YIIyOJIEHHOM YpPOBHE OOYy4YEHUS B
10-11 knmaccax, OTHOCUTCSA KO BCEM COJEpKaTeIbHBIM JUHUSAM y4yeOHOro Kypca, a
(dopMHUpOBaHUE  JIOTUYECKHX YMEHHMM  pachpelensieTcss He  TOJIbKO IO
coJiep KaTesIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3ynbTaTam ocBoeHusi denepanbHol padoueit
IporpaMMBbl, PacHpeaeiEHHbIM MO TojJaM OOYyYeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIPOCaM O0yUYaroIIHnecs
oOpamiaJiucb  HEOJHOKpPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYECCKUMHU TIOHSITUSIMH U HaBbIKAMU MOCIIEI0BATEIBLHO U MOCTYNATEIbHO, C
cOOJII0/IeHNEM MPUHIIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKHX MPECTaBICHUN 00Yy4aroUIuXCsl, pacIupsisi U Yriryouss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gatb ycnmoBus s guddepeHunanud  00ydeHHUs,  MOCTPOEHUs
UHAUBUAYATbHBIX 00pa30BaTENbHBIX MporpamMMm, O0O€cleuuTh yriayOnaéHHOoe
U3y4YEeHHE TeOMETPUU KaK COCTABIISIIONICH yueOHOoro npeamera «MareMaTukay;,

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oynymied mpodeccuu, obecreunBas MPEEeMCTBEHHOCTh MEXIY
o0muM u podeccunoHaIbHBIM 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 CTAaTUCTUKA» YIIIyOJIEHHOTO YpPOBHS
ABIIAETCS TPOJOJDKEHWEM ¢ Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayOn€HHOTO YPOBHS HA YPOBHE CpPEIHETO 001Iero o0pa3oBaHus. Y4eOHBIN Kypc
MpeaHa3Ha4YeH Il GOPMUPOBAHUS Y OOYJAFOMIMXCS CTATUCTUYECKOU KYJIbTYpPhI U
MMOHUMAHMS POJIU TEOPUH BEPOSITHOCTEN KaK MAaTEMaTUYECKOT0 MHCTPYMEHTA st
M3YUYCHHUS CIy4alHbIX COOBITUM, BEIWMYMH W mpoueccoB. [Ipu u3ydeHum kypca
o0oramarwTcss TPENCTAaBICHUS OO0Yy4aloOmUXCsl O METOJax HCCIICIOBAHUS
M3MEHYMBOIO MHpA, PaA3BUBACTCS TMOHUMAHUE 3HAYMMOCTH M  OOLIHOCTH



MaTeMaTUYeCKUX METOJIOB MO3HAHUS KAaK HEOThEMIIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHS.

Copepxxanne y4eOHOro Kypca HampaBiI€HO Ha 3aKpeIUleHHWe 3HaHMMH,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUNA O CIy4allHbIX BEJIUYMHAX M B3aUMOCBS3SIX MEXIY
HUMH Ha BaXXHBIX MPUMEPAX, CIOKEThI KOTOPHIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
Mmupa. B pesynbrare y oOydarommxcs JOJXKHO CHOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTENbHBIX U OOLIMX MAaTEMATUYECKUX MOJENSX, UCIOIb3YEMbIX
JUIsL  ONMMCAHMSI ~ AHTPOMOMETPUYECKMX M JAeMorpaduyecKux  BEJUUUH,
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 METOJO0B, HEOOXOAUMBIX CIEIUATUCTAM HE TOJBKO MHKEHEPHBIX
CHEIUANTBHOCTEH, HO TaKKe COLHUAIbHBIX M ICHUXOJOTHMYECKHX, IOCKOJbKY
COBpEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHLHOM MEpEe MCIOJIb3YIOT amnmnapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacThb y4eOHOTO Kypca 3aHUMAaeT
oOCyXJleHHe 3aKOHa OOJbIIMX Yucesl — (YHIaMEHTAJbHOTO 3aKOHA IMPUPOJIBI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaIn3auio.

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

[ToMuMO OCHOBHBIX JTUHUN B y4e€OHBIH KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB ¥ TEOPUU MHOMXKECTB, HEOOXOAMMBIC Uil TOJTHOLIEHHOTO OCBOCHHUS
MaTepuaia JaHHOTO Y4YeOHOro Kypca M CMEXKHBIX MaTeMaTUYeCKUX Y4eOHBIX
KypCOB.

Conepxxanne muHuM «CroydallHble COOBITUS W BEPOSATHOCTU»  CIYXKUT
OCHOBOHM Juisi (hOPMHUPOBAHUS TPEJCTABICHUN O paCHpeIeNICHUU BEPOSTHOCTEH
MEXK1y 3HAUYCHUSIMU CIIyYalHBIX BEJIMYHUH. BakHYI0 4acTh B 3TOU COJEPKATEIBHOU
JUHUY 3aHUMAET U3yYeHUE TEOMETPUIECKOTO U OMHOMHAIIBHOTO PaCIpeeICHUI U
3HAKOMCTBO C WX HENPEPHIBHBIMH AHAJIOTaMU — IMOKAa3aTEJbHBIM MU HOPMaJIbHBIM
pacnpeneIeHUsIMH.

Tembl, CBsSI3aHHbBIE C HENPEPBHIBHBIMU CIyYallHBIMU BEJIMYMHAMHU U
pacupeneneHusIMA, AaKIEHTUPYIOT BHHUMAaHHE OOYYalOlIUXCsl Ha ONHCAHUHA U
M3YYCHUH CIyYalHBIX SBICHUN C MOMOIIBI0 HEMpPephIBHBIX (PyHKIUH. OCHOBHOE
BHHMAaHUE YAEJSIETCS MOKA3aTeIbHOMY U HOPMAJIbHOMY paclpe/leICHUSIM.

B y4eOHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHUTEIBHOE H3yUEHHUE CBSI3U
MEXJy CIy4yalHbIMH BEJIMYMHAMU W OINHUCAHHE H3TOW CBSI3M C IIOMOIIbIO
KO3 uimeHTa KOppensiud MW €ro BBIOOPOYHOTO aHajgora. OTH DJIEMEHTHI



coJiep KaHMsl pa3BUBAIOT TeMY «JlarpaMMbl pacceMBaHUs», U3yYEHHYIO Ha YPOBHE
OCHOBHOTO 001Iero o0pa3oBaHHs, © BO MHOIOM ONHUPAIOTCS HA CBEACHHS U3
KypCOB alreOpbl U T€OMETPHUH.

Emé omun  osiemMeHT  coaep)kaHUs, KOTOpPBIM  IIpeijaraercs  Ha
O3HAKOMUTEIBHOM YpPOBHE — TMOCIEAOBATENbHOCTh CIyYalHbIX HE3aBUCHUMBbIX
COOBITHI, HACTYNAIOIINX B €IUHUIY BpeMeHU. O3HaKOMJIEHUE C paclpeieieHueM
BEPOSITHOCTEH KOJMYECTBA TaKUX COOBITUH HOCHUT pPa3BUBAIOLIMN XapakTep H
ABJIAETCS aKTyalbHBIM JJI1 OyIyIIUX aOUTYpUEHTOB, MOCTYMAIOUIMX Ha y4eOHbIE
CHEIUANbHOCTH, CBA3aHHBIE C OOIIECTBEHHHIMU HAayKaMH, IICUXOJIOTHEH W
yIPaBIICHUEM.

Ha uzyuenue yue6HOro kypca «BeposiTHOCTb U CTAaTUCTHKA» Ha
yrayoJieHHOM ypoBHE oTBoauTcs 68 wacoB: B 10 kiacce — 34 gaca (1 gac B
Hejento), B 11 kinacce — 34 yaca (1 yac B Hezento



COIAEPKXAHUE OBYUEHUS Anredpa u Haya/1a aHaJIu3a

10 KIIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILCHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB IS
peLIeHUs NPUKIAAHBIX 3a/1a4 U3 Pa3IUYHbIX OTPACIIEH 3HAHUU U PEalbHOM KU3HH.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEHHbIe BHIYMCICHUS, TTpaBUia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3yIbTaTa BEIYUCICHUI.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTHUYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIIBHBIM ITOKA3aTENIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YMCIIOBOI'O apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs1. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOTOYIECHb OT OJHOW MEpeMEHHOW. JleneHue MHOrodjcHa Ha
MHOrOWwIeH ¢ ocrarkoM. Teopema be3y. MHorounensl ¢ LeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS] MOKa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpa3oBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.
Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIC METOIbI pEIICHHS

TorapuMUYECKUX YpaBHEHUH.



OcHoBHBIE TPUTOHOMETPUUYECKUE bopMyIIbL. [TpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUMN. PellieHre TpUroHoMETpUYECKUX YpaBHEHUN.

Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJIICHUE €r0 3HAYEHUS, IPUMEHEHUE ONPEACIUTENS I PELICHUS
CHUCTEMBbl JIMHEMHBIX YypaBHEHUU. PellleHHWe NpUKIAIHBIX 3a1ad C IIOMOILIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[locTpoeHre MaTeMaTUYECKHX MOJENIEW pealbHOM CUTyalud C MOMOIIBIO
YpaBHEHUW W HeEpaBeHCTB. lIpuMeHEHHE ypaBHEHHWH W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKM W peaabHOU
KU3HU.

DYyHKIUH U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHkuuu. B3aumMHO o00paTHble (QYHKIHMH.
Komnosunust ¢yukmuit. I'papuk dyHkuun. DieMeHTapHble NpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

OO6nactp ompeneneHUuss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee n HauMeHbllee 3HaYeHHs] QYHKIIMU HA TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JApOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IIEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa W rpaduK KOpHS N-OM cTemeHH Kak (YHKUIUKA OOpaTHOU
CTEIEHHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKHUX
(GYHKIIUH YHCIIOBOTO apTyMEHTa.

QOYHKIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpoOLEcCaX M SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMS IOCJIedOBaTelIbHOCTEH. MeTtoj
MaTeMaTUYEeCKOM VUHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHbIE
MOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIA U 3KCIOHEHIMANBHBIA pocT. Hucno e. @opMmyina ClI0XKHBIX



IPOLEHTOB. Hcnonp30BaHWe MPOrpecCH Uil PELICHUs peajbHbIX —3a1ad
MIPUKJIAAHOTO XapaKTepa.

HenpepoiBHble (QyHKUMH W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMN HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB JUI1 PELICHUs HEpaBeHCTB. lIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(du3znuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHble  3neMeHTapHbIX  (QyHKUuMd.  [IpousBomHass ~ cyMMBl,
POU3BEICHHUS], YACTHOTO M KOMIO3UIUHU (DYHKIIHM.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS PEAJbHBIX IIPOLECCOB W SBICHUM, IIPU PELICHUM 3a4a4 U3 APYTrUX
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIJACC

Yucia 1 BHIYMCICHUA

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoupmuii oOuui nenurtens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o moayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHca. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCeN IS pelIeHus] (PU3NUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa ¥ COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCcKux HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS HUPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PELICHUS CHUCTEM M COBOKYITHOCTEH pallMOHAIbHBIX,
UppaIMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPABHEHHUI.



VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMH.

IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peaabHOU
KU3HU, UHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPapuKU

I'paduk komnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJIAWHATHOM MIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpuueckne meTonbl pelieHus ypaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/]IbI peILlIeHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxaenume  HauOonbllero M HAMMEHBIIErOo  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOIHON JUIsl HAXOXKJEHHUS HAWIYYIIero penieHus B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOoOOpa3HbIX. I[lepBoOOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Beruucnenue
onpenenéHHoro uHTerpaa mo ¢gopmyie Hetorona-JleOnua.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIOMIAACH TUIOCKUX GUryp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETIMPOBaHUE peajbHBIX IPOLECCOB C TMOMOLIBI0 U depeHIHATBHBIX
YPAaBHEHHUM.

10 KJIACC I'eometpust

I[IpsiMble U JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHAITUA  cTepeomMeTpuu. Touka, TmpsiMasi, IUIOCKOCTb,
npoctpancTBO. [loHsiTHE 00 aKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
napajuielibHble W CKpelluBaromuecss mnpsmbie. [Ipu3Haku CKpelyBarOnIuxcs
npsiMbixX. [lapamienbHOCTh NPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE: MapallieabHbIe



IIPSIMBIE B POCTPAHCTBE, MAPAIIIENBHOCTD TPEX MPAMBIX, TAPATUIEIIBHOCTD IPSIMOI
u 1iockoctu. [lapamnenpbHoe M UEHTPaJbHOE MPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOICTBa MNapayIeNbHOrO MPOEKTUpOoBaHUs. WM300paxenue
¢uryp B mapajuieqbHON MPOEKUUHU. YTIIBI C COHAIPABICHHBIMU CTOPOHAMM, YTroOJI
MEXKIy MPSMBIMH B IIpOCTpaHcTBE. [lapamnenbHOCTh MIIOCKOCTEN: MapaylieabHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHBIX IIJIOCKOCTEH. [Ipocreiimue
MPOCTPAaHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpadAp, NapaulelienuIie],
MOCTPOECHUE CEYCHUM.

[lepneHAUKYIAPHOCTD NPSAMON U IUIOCKOCTH: NEPNEHAUKYJIIIPHBIE NIPSIMBIE B
IPOCTPAHCTBE, MNPAMBIE MAPAJUIENbHBIE W NEPHNEHAUKYJISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IUIOCKOCTH, TEOpeMa O NpsIMOH

NEPNEHIUKYISAPHON IIJIOCKOCTH. OproroHanpHOE IIPOEKTUPOBAHUE.
IlepnieHaAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 1O  TUIOCKOCTH,  MpoeKuuss  QUrypsl Ha  IJIOCKOCTb.

[leprieHAUKYJISIPHOCTh  TUIOCKOCTEW: MPU3HAK MNEPHEHAUKYISIPHOCTH  JIBYX
IockocTen. Teopema 0 TpEX NEPIEHAUKYIIAPAX.

VYriael B NPOCTPAHCTBE: YroJl MEXKIY NPSIMOW M TIJIOCKOCTBbIO, ABYIPaHHBIN
yTOJl, JIMHEHHBIA yroj JBYrpaHHOro yria. TpéXrpaHHbIM U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yrija. CBoilcTBa IUIOCKHX H
IBYTPAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB W CHUHYCOB [JIs
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKu

Bunbsl MHOrOrpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. Ilpmsama: N-yrosjpHas
npu3Ma, IpsAMas ¥ HaKJIIOHHAs! TIPU3MBbI, OOKOBAsi U TMOJIHAS IOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, nOpsSMOYTOJAbHBIM  MAPAUICJIECIUIET W  €r0  CBOMCTBA.
Kpartyaiimme mnyTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiepa.
IIpoctpancTBennas teopema Iludaropa. Ilupammma: n-yronapHas mUpaMuja,
nmpaBwiIbHas W yceu€HHas mnupamunbl. CBoiicTBa peObep M OOKOBBIX T'paHEH
MPaBWIBHOM nupaMuibl. [IpaBuibHBIE MHOTOTpaHHUKMW: NpaBWIbHAsA IIpU3Ma U
MpaBWIbHAS MHpPAMUJA, NpPaBWIbHAs TPEYroJbHAsl MNHPAMUJIA W MPaBUIbHBIN
TeTpa’ap, Kyo0. IlpeactaBneHne O NpaBUIBHBIX MHOTOTPAHHHUKAX: OKTajp,
JNOEKAdIP U UKOCAdIP.

Breruncienne 9M€eMEHTOB MHOTOTPAHHHMKOB: p&Opa, JauaroHaid, YIJIbIL.
[Inomans OOKOBOW MOBEPXHOCTH M TMOJHOW MOBEPXHOCTU MPSAMOU MPHU3MBI,
IJIOMAAh OCHOBAaHWM, TeopeMa O OOKOBOW TIOBEPXHOCTH TMPSMOW MPU3MBI.
[Inomans OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHUPAMHIBI,
TEOpEMA O IUIOMIAIN YCEUEHHOM MTUPAMU/IBI.

CummeTpuss B  MNPOCTPAHCTBE. DJIEMEHTBHl CHMMETPHM  MPABUIBHBIX
MHOIOrpaHHUKOB. CHMMETpHsT B NPAaBUIBHOM MHOTOTPAHHUKE: CUMMETPUS



napajlejenumnea, CUMMETPUSA MPABWIbHBIX IIPU3M, CUMMETPHUSA IPaBUIbLHOMU
IIAPAMUBI.

BekTopsI M KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, MJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApHbIC, COHAIIPABJICHHBIE U  IPOTUBOIIOJIOXKHO
HaIpaBJICHHbIE BEKTOPBL. PaBEHCTBO BEKTOPOB. JIeHCTBUSA ¢ BEKTOpAMU: CIIOKEHUE
U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKCHHE BEKTOpa Ha
yucino. CBOMCTBA CIIOKEHUS BEKTOPOB. CBOMCTBA YMHOKE€HHUSI BEKTOpA Ha YHCIIO.
ITonaTne KoMIUTaHapHblE BEKTOpHI. [Ipu3Hak KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3lIoKEHUH BEKTOpa IO  TPEM
HEKOMIUIAHApHBIM  BekTopaMm. IIpsAmoyronpHas  cucrteMa  KOOpAMHAT B
npoctpanctBe. KoopauHatel BekTtopa. CBsi3b MEXAY KOOpPAMHATAMHM BEKTOpa U
KOOpJMHATAMU TOYEK. YToa Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.
11 KJIACC

TeJsia BpalueHus

[ToHSATHA: MWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKAs ITOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOpa3ytoniue mnoBepxHocTed. Tenma BpamieHus:
IWIMH]IP, KOHYC, YCEUE€HHBIM KOHYC, cdepa, mmap. B3aumHoe pacnoioxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpallleHus] Ha TUIOCKOCTU. Pa3BépTka munuHapa U konyca. Cummerpus cepsl u
mapa.

O6béMm. OcHoBHbIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
NpsIMOYTOJIBHOTO TMapajuienienunena u ciuenctsus u3z He€. OO0BEM mpaMod u
HAKJIOHHOW MPU3MBI, MWJIWHIPA, TUpaMUIIbl U1 KoHyca. O0BEM 11apa U MapoBOTro
CerMeHTa.

KoMOuHanuy Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B
WINHAP, ONHCAaHHAs OKojJo uuiauHApa. Ilepecedyenne cdepbl u mapa c
miockocThio. Kacanue mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJO
BpAIIICHMS.

[Tnomaas MOBEPXHOCTH IMWIMHIAPA, KOHYCA, TUIOMaabr chepsl U e€ dJacTei.
ITonobue B mpocTtpancTBe. OTHOmIEHHWE OOBEMOB, ILIOMIAACH IMOBEPXHOCTEH
nmoaoOHeIx (uryp. IlpeoOpazoBanue momoOus, roMoTeTus. PemeHune 3amad Ha
IJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHue ceyeHnit MHOTOTPAHHUKOB U TEJI BPAIICHUS: CCUCHUS IMITUHAPA
(mapayiyieIbHO Y MEPIEHIUKYJSIPHO OCH), CEUeHHs KOHyca (mapasuiesibHbIe
OCHOBAaHHIO U TIPOXOJAIINE Yepe3 BEPIINHY), CEUCHHS Mapa, METObI IIOCTPOCHUS



CEUEHHMI: METOJ| CJIEJ0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEeKyLIEU MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTtBe. Omnepauum Hajx BekTopamu. BekrTopHoe
YMHOEHHE BEKTOpOB. (CBOWCTBA BEKTOPHOrO YMHOXeHHUA. [IpsiMoyronbHas
cHUCTeMa KOOpAWHAT B nmpocTtpaHcTBe. KoopnuHatel BekTopa. PaznoxkeHne BekTopa
no ©Oasucy. KoopauHATHO-BEKTOPHBIA METOJ MpPH PEUICHUH TeOMETPUUYECKUX
3a7ay.

J{BHKeHUs] B IPOCTPAHCTBE
JIBwxkenust mpoctpanctBa. OroOpakeHus. [[BKEHHST W PaBEHCTBO (QUTYP.
OO6mue cBoicTBa JBMOKCHUW. Buapl JABWKEHUN: NapajieIbHBIA TEpPEeHOC,
LHEHTpAJIbHAA CUMMETPHS, 3€pKAIbHAsE CUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonoodus. [Ipsimas u chepa Ditnepa.

10 KJTACC BeposiTHOCTb M CTATUCTHKA

I'pad, cBsa3ubiii Tpad, myTu B rpade: mukibl u 1nenu. CterneHb (BaJICHTHOCTD)
BepiuHbl. ['padsl Ha mmockocTu. JlepeBbs.

CrnydaliHble SKCTIEpUMEHTHI (OTBITHI) M CIy4allHbIe COOBITHS. DJIeMEHTapHbIe
coObITHsl (McX0bl). BeposTHOCTH ciydaifHOro coObITHs. biu3ocTh 4YacToThl H
BEPOATHOCTH  coObITHil.  CnydaiiHbIE  ONBITBI  C  PAaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHIMHU.

Omnepanuu HajJ COOBITUSIMU: TTepecedeHne, 00bEIMHEHNE, TPOTUBOIIOIOKHBIE
cobbIThs. JInarpammel Ditnepa. @opmysia cI0KeHUST BEPOSITHOCTEH.

VYcioBHas BEPOATHOCTh. YMHOXKEHHUE BEPOSTHOCTEW. JlepeBo CiydaiiHOTO
skcriepuMenTa. Popmyna nonHou BeposaTHocTH. Dopmyina barieca. HezaBucumbie
COOBITHSI.

BunapHblii cilydaliHbIM ONBIT (MUCOBITAHUE), YCIIEX U Heynada. HezaBucumeie
ucnbiTanug. Cepusi HE3aBUCUMBIX HCIBITAHUM A0 nepBoro ycnexa. IlepectaHoBku
u ¢akropuan. Yucno coueranmit. TpeyrombHuk Ilackams. Popmymna OuHOMA
HprotoHa.

Cepusi He3aBUCHUMBIX ucnbITaHud bepuymnun. CiydaiitHeiidi  BbIOOp W3
KOHEYHOU COBOKYITHOCTH.

Cnyvaitnas  BenuuuHa. Pacnpenenenue  BeposTtHocte.  [{uarpamma
pactpenenenus. Onepanuu Haj ciy4yalHbIMHM BelnurHamMu. buHapHas cioydaitHas
BesmunHa. lIpuMmepsl pacnpeneneHuii, B TOM YHCIE TIE€OMETPUYECKOE U
OMHOMUANBHOE.

11 KVIACC



CoBMecTHOE pacrpelesieHue JBYX CIy4YallHbIX BenuuuH. HeszaBucumele
CIIly4alHbIE BEJIMYMHBI.

MaremaTdeckoe OXXHUJIaHWE CIIydalHOW BeNWYUHBI (pacrpeneneHus).
[Ipumepsl TpUMEHEHUS MAaTEMAaTUYECKOIo OXHAaHMs (CTpaxoBaHME, JOoTepes).
MaremaTuyeckoe 0XKHJAaHHEe OMHApPHOW CiydallHOM BenuuuHbl. MareMaTtnyeckoe
OXHMIAHUE CYMMBI  CIy4alHBIX BEIUYUH. MaTeMaTU4eCKOe  OXKHUJIAHUE
FEOMETPUUECKOTO U OMHOMHUANIBHOTO PaCTPEICIICHUM.

Hucnepcuss ¥ CTaHAAPTHOE  OTKJIOHEHUE  CIIy4YalHOW  BEIMYUHBI
(pacnpenenenus). Jlucniepcus OMHApHOM ClydailHOW BeNIMYUHBL. MaTeMaTuueckoe
OXXMJAHUE TIPOU3BEIACHUS M JUCHEPCUS CYMMbl HE3aBUCUMBIX CIIy4alHbBIX
BenuuuH. Jlucmiepcus M CTaHJApPTHOE  OTKJIOHEHHE  OMHOMMAJILHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacrpeneneHusl.

HepaBenctBo Yeobnimépa. Teopema UeOnmmnéBa. Teopema bepuymnu. 3akoH
OonmplMX  yucesn.  BpIOOpoYHBI  MeTOon — uccheqoBaHui.  BriGopouHbie
xapakTepucTuku. OICHUBaHUE BEPOSATHOCTH COOBITHUSI MO BHIOOPOUYHBIM JaHHBIM.
ITpoBepka NpoCcTeNIIMX TUIOTE3 C TOMOIIBIO U3YUYEHHBIX pacIpeeICHUi.

HenpepeiBHble ciydaiinble BenuuuHbl. [Ipumeppl. @yHKIUSA IUIOTHOCTH
BEPOSATHOCTU pacupeeseHus. PaBHOMEpHOe paclpelesieHue M €ro CBOWCTBA.
3amaun, NpUBOJAIINE K MOKA3aTEIIbHOMY PACIpPEIeNICHHUIO. 3aa4y, IPUBOISIINE K
HOPMAaJIbHOMY pacIpeneseHuIo. OyHKIMA IJIOTHOCTH BEPOSATHOCTHU
MOKa3aTeJIbHOTO pacupeneneHus, PyHKIHs MIIOTHOCTH BEPOSITHOCTH HOPMAJIBLHOTO
pacnpenenenus. OyHKIHS ITIOTHOCTH U CBOWCTBA HOPMAJIBHOTO PACPEACIICHUS.

[locnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3amauw,
npuBOAIIME K pacupenenenuto [lyaccona.

KoBapmaruss nByx ciydaiiHeix BenuuuH. Koadduiment nuHeHHON
koppessiuu.  CoBMECTHBIE  HAONIONECHHMS  JBYX  BEIMYMH. BBIOOpOYHBIN
kod(pdunmeHT Koppensanuu. Paznmuuue MEXay JTUHEWHOW CBS3bI0 W NMPUYHUHHO-
CJIEACTBEHHOM CBA3bI0. JIMHEHHAs perpeccus, METOI HaMMEHBIIMX KBaJIPaTOB.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT 0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHHUHA B JIPYTUX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HayKh U JEATEIbHOCTBHIO YYEHOT0, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCIIeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE NHUTAaHHWE, COAUTAHCUPOBAHHBIM PEXKHM 3aHATHH W
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOoPECCHOHATBHOW  NIESITENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/ibl, OCO3HaHUE TII00ATIBHOTO XapaKkTepa dKOJIOTMYECKUX MpoOieM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKAd M MaTeMaTHYeCKOW KYJIbTYpOH KakK CpPEJICTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS [l 000OIICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAIIN3a;

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

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

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

BBIOMpATh C€Moco0 pemieHus ydyeOHOM 3agauu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYecKoro oObeKTa, sIBJICHU, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

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

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
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 KPUTEPHSIM.

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 THUCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHUS IO XOAYy PEIICHHUS 3a7auyu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3ajaad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

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 PEIICHUI C yUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJIA MpOIEecca M pe3ylbTara pelIeHHs
MaTeMaTUYeCKOW 3a/1auH;

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

OILIEHWBATh COOTBETCTBUE PE3YIbTaTa LEJIH U YCIOBUSIM, OOBSICHATH IPUIHHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pemieHWH YYeOHBIX 3ajJad, MNPUHUMATH I[elb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opmax paboThl (0O0CYykaeHUSI, 0OMEH MHEHHIA,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl 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: PAIIMOHATBFHOE YHUCIO, OECKOHEYHas
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, 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 BRIYUCIICHHUS, TTPaBUiIa OKPYTICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



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

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

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

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE 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 MeJIbIMH KO3(p(UIUEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
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 €ero TE€OMETPUYECKHN CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0 MAaTpULl U OIPENEIIUTEICH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

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

UCII0JIb30BaTh CBOMCTBa JorapupMoB TUTSt npeoOpa3zoBaHuUs
Jorapu()MUUYECKUX BBIPAKEHUM;

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



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HhOPMYIIbI A IpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

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

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha s3bIKE anreOpbl, COCTABIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (yHKIMHM, KoMmo3uuus GyHKUUH, rpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

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

CBOOOIHO OINEpPUPOBATh TOHATUAMH: UYETHBIE W HEUETHBIC (DyHKIHH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
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, KBaJpaTU4yHas M JpOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMNEpUPOBATH TMOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYX HOCTb,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HH, BBIPAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEK/y BEIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHUUAIBHBINA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKIEHHsS MAaTeMaTUYECKOIO aHalau3a Kak aHalIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

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

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

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

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

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX YUYEOHBIX IPEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>XECTBA HATypaJbHBIX M LENBIX YUCEJ, MCIOJIb30BATh IMPU3HAKHU AECIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOOIHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA!



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

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PallMOHAJIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH TpadUUecKrue METOBI JIJIsl PEIICHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJIEIM C MCIIOJIb30BAaHMEM alllapara aiareOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (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;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIH30BaTh MPOU3BOIHYIO JIJIs UCCASA0BaHUS ()YHKIIMM HA MOHOTOHHOCTH
1 KCTPEMYMBI;

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

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
ompeAeeHUs] CKOPOCTH W YCKOPEHMs TMpoliecca, 3aJdaHHOro (HOpMyJIol WIH
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh TUIOLIAIH IIOCKUX QUTYP U OOBEMBI TEJ C TOMOUIBIO HHTETPAIa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
M .P
1 HOTOHICHET auHOHaHBHB&iypaBHeHHﬂII 24 1 1 https://resh.edu.ru/subject/
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
o .C
2 ynicuui u rpauiit. CreneHnas gymiius ¢ 12 1 0 https://resh.edu.ru/subject/
L[eJIBIM TTOKa3aTeNIeM
A i n-oii .
3 pH(METHICCKIE KOPEHD N-Off CTereHit 15 1 1 https://resh.edu.ru/subject/
HppaunonanbHble ypaBHEHUS
I1 T
4 oxasatebHas Gymiuua. TokasarersHpie 10 1 1 https://resh.edu.ru/subject/
YpaBHEHUS
J .
5 orapumitieckas GyHKLs 18 1 1 https://resh.edu.ru/
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1 1 httos://resh.edu.ru/
ypaBHEHUS
[TocnenoBaTeIbHOCTH U IPOTPECCHH 10 0 https://resh.edu.ru/
HenpepriBubie ¢pyukiuu. [IpousBoanas 20 2 https://resh.edu.ru/
9 IIOBTquHHe,o6o6UJeHHe,CHCTeMaTH3auHﬂ 5 5 1 httos://resh.edu.ru/
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 8



https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/subject/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
" o
1 CCHeHOBaHI:Ie yHiLU ¢ OMOLbIO 22 1 0 https://resh.edu.ru/
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1 0 https://resh.edu.ru/
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1 0 httos://resh.edu.ru/
Tpuronomerpuueckre HepaBEHCTBA
4 HppanmonanbHpie, TOKa3aTeIbHBIE U 24 1 1 httos:/resh.edu.ru/
norapuMuvecKkue HepaBeHCTBA
KommnekcHele yncna 10 0 https://resh.edu.ru/
HarypanbsHbie u 11e1b1e yncia 10 1 https://resh.edu.ru/
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1 1 https://resh.edu.ru/
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1 1 https://resh.edu.ru/
9 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AINS 16 5 0 httos://resh.edu.ru/
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 4
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* MaTtematuka: anrebpa v Hadajla MaTeMaTUYECKOTO aHaJIN3a, TEOMETPHUSL.
Anrebpa u Hauana MaremaTudeckoro ananusa, 11 kinacce/ Konsrun 10.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkuinonepHoe o0111eCTBO
«M3parenscTBO «IIpocBenienne

1. Anumos 1. A., Konssrun FO0.M., Tkauésa M.B., lllabynun M.U. u np.
Marematuka: anredpa U Hadaia MaTeMaTUYECKOr0 aHaIu3a, reoMeTpus. Anreopa
Y HayaJla MaTeMaTH4decKoro ananansa. Yueouuk. 10-11 knaccel. ba3oBbiii u

yriayoneHHsiit ypoBau / — M.: [Ipocsemenue, 2020.

METOIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
Metoaudeckoe rnocooue anredpa u Havana ananuza 10-11 xracc III.A. AnuMos,

FO.M .Komsarun, M.B. TkaueBa

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/

https://fipi.ru/

https://ege.sdamgia.ru/



CornacoBaHo

[IpoTokon 3acemaHuss METOJIUYECKOTO
00bEIMHEHUS] YUUTENIEH ECTECTBEHHO-
MaTeMaTU4YECKOro IIUKJIa

MBOVY-COII Nel17
or 31.08.2023 roma Ne 1

P.C.BaHsaH

ITomnuce d.N.0

COI'JTACOBAHO

3amectuTenb IupekTopa rno YP
T.C.CuTHMKOBa

[Toamuce D.1.0.

31.08.2023 rona
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