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«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

MNOACHUTEJBbHAS 3ATINCKA

VY4eOusblif Kypc «Anredpa U Hayala MaTeMaTUYECKOTO aHAJIM3a» SBIIAETCS OAHUM U3 Haubolee
3HaYMMBIX B NPOTrpaMMe CpeaHero oOmero o0Opa3oBaHUs, MOCKOIbKY, C OJHOW CTOPOHBI, OH
o0ecreurBaeT HHCTPYMEHTAIbHYIO 0a3y JJisl U3YUYeHHs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYroi
CTOPOHBI, POPMUPYET JIOTHUECKOE M a0CTPAKTHOE MBITIICHUE 00yUJaIONTUXCS HA YPOBHE, HEOOXOIUMOM
JUIS OCBOEHUSI MH(QOPMATHKHU, OOIIECTBO3HAHMS, MCTOPHH, CIOBECHOCTH M APYTrUX IUCHUILIUH. B
paMKax JaHHOTO y4eOHOro Kypca oOydaroulrecs OBJIAJCBAIOT YHHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMH
HayKH, KoTopas (GOpMYIHpPYeT CBOH JIOCTHKEHUS B MaTeMaTHUECKOl opme.

Y4eOHblii Kypc aireOpbl W Hadal MaTEMAaTHYECKOTO aHajdu3a 3akKIaJbIBacT OCHOBY JUIS
YCHELIHOTO OBJAJCHUS 3aKOHAMU (DU3UKH, XUMUHU, OUOJIOTUH, TOHMMAHUS OCHOBHBIX TEHJICHIUI
Pa3sBUTHUA DSKOHOMUKHU H O6I.L[CCTB€HHOﬁ JKU3HH, IO3BOJIICT OPUCHTHUPOBATHCA B COBPECMCHHBIX
nU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO MHCIOIb30BaTh MUX JJS JaJbHEHIIero
o0pa3oBaHMsl W B IMOBCETHEBHOM >XM3HU. B TO ke BpeMsi oOBlajeHHE aO0CTPAKTHBIMH U JIOTHYECKU
CTPOTMMHU KOHCTPYKUHUSMHU aureOpbl W MaTeMaTHYECKOTO aHallh3a pa3BUBAeT YMEHHE HaXOIUTh
3aKOHOMCPHOCTH, 000CHOBBIBATH HCTUHHOCTDb, OOKAa3bIBAThb YTBCPXKIACHHA C IMOMOIIBIO MHAYKIMU H
paccyxaaTh JeAyKTUBHO, HCIIOIb30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U aHAJIOTHIO,
(bopMHUpYeT KPEeaTUBHOE M KPUTHYECKOE MBITIICHUE.

B xome wusywenuss ydyeOHOTO Kypca «Anrebpa W Hadajga MaTeMAaTHUYECKOTO aHalM3ay
O6yanOHIHCC$I IIoJIyyaroT HOBBIII ONBIT peICHUA NPUKIAAHBIX 3ada4, CaAMOCTOATCIBHOI'O IMOCTPOCHUA
MaTEeMaTHYECKUX MOJIETICH peaabHbIX CUTYAllui, HHTEPIIPETALUY MTOJIYYCHHBIX PEIICHUN, 3HAKOMSITCS C
npuMepaMn MaTEMaTUICCKUX SaKOHOMepHOCTef/i B MpUpOAC, HAYKC M HMCKYCCTBC, C BBLIJAOLNIMMUCAH
MaTEMaTHYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIil Kypc 00J1aJaeT 3HAYUTEIbHBIM BOCIIMTATEIbHBIM ITOTEHIINAIOM, KOTOPBIN pean3yercs
Kak 4depe3 yuyeOHBIN MaTepuani, CrocoOCTBYIOIUN (HOPMUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUA, TaK U
gyepes crenuuKy yaeOHOU JIeATEIBbHOCTH, TPEOYIONIEH MPOI0KUTEIPHON KOHIICHTPAIIUU BHUMAHUS,
CaMOCTOSITENTbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJYYCHHBIN pe3ysbTar.

B ocHoBe wMmeroauku oOydeHus anredpe M HayaJlaM MaTE€MaTUYeCKOro aHaiu3a JIeKUT
NesITeNbHOCTHBIN MPUHITUT O0y4YEeHHUSI.

B crpykrype yuebHOro kypca «AnreOpa ¥ Hadajga MaTEMaTUYECKOTO aHAJM3a» BBIJCICHBI
CIIEIYIOIINE COJIepKaTeNbHO-METOAuYeCKe TUHUM: «Yucaa u BerYucIeHus», «OyHKIUU U TpaduKmny,
«YpaBHEHHS M HeEpaBeHCTBa», «Hauaa MaremaTtnueckoro ananusa», «MHoOXecTBa W JIoruMka». Bce
OCHOBHBIE COJIEP>KATEIbHO-METOUYECKHIE JIMHUMA M3Yy4YaloTCs Ha MPOTSHKEHUH ABYX JeT oOydeHus Ha
yYpOBHE cpeiHero ob1iero o0pa3zoBaHusl, ECTECTBEHHO JOMOJHSIS APYT JIpyra U MOCTENEHHO HACBIIASCh
HOBBIMU TeMaMH M pasfenamu. J[aHHBIM y4eOHBI Kypc SBISE€TCS WHTETPATHUBHBIM, MOCKOJIBKY
oObenuHsAeT B cebe colepkaHhe HECKOJIbKMX MaTeMaTHMYeCKUX IHUCIMIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHS, MATEMAaTUYECKUI aHAJIU3, TEOpUS MHOXKECTB, MaTeMarudeckas joruka u apyrue. [lo
Mepe TOro Kak oOydaroluecsl OBJIaJeBalOT BCE Oojee MMPOKUM MaTeMaTHYECKHM amlmnapaToM, Y HHUX
MoCNe0BaTeNbHO (HOPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH MAaTEeMaTHUECKYI MOJeb
peaJIbHOM CUTyalluH, IPUMEHSATh 3HaHMSI, MOJYYEHHbIE TPU U3YyYEHHH Y4eOHOTo Kypca, JUIsl peLIeHUs
CaMOCTOSITENTLHO CHOPMYITUPOBAHHON MaTeMaTUYECKOW 3aJaud, a 3aTeM WHTEPIPETHPOBATH CBOM
OTBET.

CopepxarenpHO-MeTONMYECKass JHHUS «YWcna M BBIYMCICHUS» 3aBepinaeT (GopMHUpOBaHUE
HABBIKOB MCIIOJIH30BaHUS JICHCTBUTEIBHBIX YUCEII, KOTOPOE OBIJIO HAYaTO Ha YPOBHE OCHOBHOTO OOIIETO
obpaszoBanus. Ha ypoBHe cpeanero ooimiero oopazoBanusi 0coboe BHUMaHHUE yAenseTcs: GOpMHUPOBAHUIO
HAaBBIKOB pallMOHAJIbHBIX BBI‘IHCH@HHIZ, BKJIFOYAKOIIINX B ce0s UCIOJIb30BaHUE Pa3IUYIHBIX (1)OpM 3aImucu
quclia, YMEHUE JeNaTh MPUKHUIKY, BBINONHITH MPUONMKEHHBIE BBIUYMCICHUS, OIICHUBATH YWCIIOBBIC
BBIPpAXCHUA, pa6OTaTB C MareMaTH4YEeCKUMM KOHCTAaHTaMH. 3HaKOMEBIE O6y‘—IaIOHII/IMC$I MHOXXECTBa
HATypaJIbHBIX, LEJbIX, pAIMOHATBHBIX U JCHCTBUTENBHBIX YHUCEN JOMOJHSIIOTCS MHOXKECTBOM
KOMILJIEKCHBIX 4ucel. B KaXKIOM M3 OTHUX MHOXCECTB pacCMaTpruBaAIOTCA CBOHCTBEHHBIE My



crierupUIecKre 3a1a4 U ONEepaluy: IEICHNE HAIleNI0, ONEPUPOBAHIE OCTATKAMH Ha MHOYKECTBE LEIBIX
qucell, 0coOble CBOICTBA PallMOHAIBHBIX U HUPPALMOHAIBHBIX YHCEl, apu(MeTHUYecKue orepanuu, a
TAK)K€ M3BJICUCHUE KOPHS HATYypAJIbHOM CTENEHM HAa MHOKECTBE KOMIUIEKCHBIX 4ucell. braromaps
MIOCJIEI0BATEIbHOMY PACHIMPEHHUIO KPyra MCIOJIb3YEMbIX YMCENI U 3HAKOMCTBY C BO3MOXHOCTSIMHU HX
MPUMEHCHHUS ISl PEIICHUS Pa3IMYHBIX 3a/a4 (OPMHUPYETCS MPEACTABICHUE O €AMHCTBE MATEMATHKHU
KaK HayKd U €€ pojiu B MOCTPOSHUU MOJIENIeH peaJbHOro MUpa, IIUPOKO HCIONb3YIOTCS 000011IeHne 1
KOHKpETHU3aLHsl.

Jlunust «YpaBHEHUS U HEPABEHCTBA» peajn3yeTcsl Ha MPOTSIKEHUH BCEro 0Oy4YeHHs] HA YpOBHE
cpenHero ooiiero oOpa3oBaHus, MOCKOJIBKY B KaXIOM pasfene [IporpaMMbl MpeaycCMOTPEHO pelieHHUe
COOTBETCTBYIOIIUX 3a/1a4y. B pe3ynpraTe oOydaromuecs OBIaAeBAIOT PA3IMYHBIMUA METOJAMH PELICHUS
paIMoOHATBHBIX, HMPPANUOHAIBHBIX, TOKA3aTENbHBIX, JOrapuOMUYECKUX H TPUTOHOMETPHUECKUX
YpaBHEHU, HEPABEHCTB M CHUCTEM, a TAKXe 3a/]ad, coaepxanux napamerpel. llonydyeHHble ymeHus
IMPOKO HCHOIB3YIOTCS TPH HCCIEAOBAaHWU (YHKIUH C TOMOIIBIO IMPOU3BOJHOM, MPU PEIICHUU
MPUKJIAIHBIX 3a/1a4 U 3a]1a4 Ha HaX0KJIeHWEe HauOOJbIINX U HaMMEHbIINX 3HaueHu Qynkuuu. lannas
COJIepKaTeNIbHAsT JIMHUS BKJIIOYAaeT B ceOsi Takke (HOPMUPOBAHME YMEHHU BBIMOIHATH PACUYETHI TIO
dbopMynaMm, mpeodpa3oBaHUs PallMOHATBHBIX, HPPAIMOHATILHBIX U TPUTOHOMETPUUYECKUX BBIpAXKEHUH, a
TaK)Ke BBIPAKEHUH, COJCpKAIIMX CTEICHW M JIorapudMbl. biiaromaps M3ydeHUIO anreOpamdecKoro
MaTepuaiga IPOUCXOAUT JajbHeillliee pa3BUTHE aNTOPUTMHUYECKOTO U aOCTPAaKTHOTO MBIIIICHUS
oOyuaromuxcsi, (OPMHUPYIOTCS HABBIKH JICIYKTUBHBIX pacCYyXICHUU, pabOTBI C CHMBOJBHBIMH
dbopMamu, peCTaBICHUS 3aKOHOMEPHOCTEHN 1 3aBUCMOCTEH B BUJIE PABEHCTB U HEPABEHCTB. Ajredpa
npenaraet 3pPeKTUBHBIC HHCTPYMEHTBI JIJISl PEIICHHS TPAKTUYCCKUX M €CTECTBEHHO-HAYYHBIX 3314,
HaIJISIIHO JEMOHCTPUPYET CBOU BO3MOKHOCTHU KaK S13bIKa HAYKH.

ConepxarenpHO-MeToAUuYecKast TMHUS «DYHKIIMU U rpaduKu» TECHO MEPEIIeTaeTcs ¢ APYyruMu
JUHUSAMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMbICIE 33/aéT MOCIEA0BaTENIbHOCTh M3YyUCHUS
Matepuana. M3ydeHuWe CTENeHHOM, IOKa3aTeNIbHOH, JIOrapu(MUYECKOM W TPUTOHOMETPHUYSCKUX
GbyHKIUH, UX CBOICTB U rpaduKOB, UCIIOJIb30BaHNE (PYHKIMHA AJI peUIeHHs 3a[1a4 U3 APYTUX y4eOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U C PEUICHHUEM
ypaBHeHUH U HepaBeHCTB. [Ipum 3ToM Oojblnoe BHUMaHUE yaensercs (OPMHUPOBAHUIO YMEHHS
BBIpa@XaTh (OpMYyJaMU 3aBUCUMOCTH MEXIY Pa3IUYHBIMU BEJIMYWHAMH, HUCCIEIOBATh TMOJYYCHHBIC
GbyHKIIUKM, CTpouTh uxX rpaduku. Marepuan 5TOi colep:KaTelbHOW JIMHUW HAalleJIeH Ha pPa3BUTHE
YMEHUW ¥ HABBIKOB, MO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEXKy BEIMYWHAMU B Pa3IMUHON (opMme:
aHaluMTUYeckoi, rpaduueckoili u  ciaoBecHOW. FEro wu3ydeHue  crmocoOCTBYeT  pa3BUTHIO
QITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETHU3aIlMH, HCIOJIb30BAHHUIO
AHaJIOTH.

ConepxkarenpHas JmHHS «Hadama wMareMaTH4ecKOro aHajau3a» I03BOJIIET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPHUKIAIHBIX 3a7a4, JOCTYIHBIX 00YyJaroImUMCs, TaK KaK
Y HUX TOSBIISIETCSI BO3MOXKHOCTh CTPOUTH IPapUKU CIOXKHBIX (QYHKIIUN, ONPEACTATh UX HAaUOOJIbIINE U
HAaUMEHBIIINE 3HAYCHHUsI, BBIUUCIATH MJI0MAAu GUTYp U O0BEMBI TeJ, HAXOJUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHas coaep)KaTeabHAas JIMHUSA OTKPBIBAET HOBBIE BO3MOXKHOCTH IOCTPOEHHUS
MaTeMaTUYeCKUX MOJENEeH pealbHbIX CHUTYyallMil, IO3BOJIIET HAXOJWUTh HAWJydlllee pEIICHUE B
MPUKIATHBIX, B TOM YHCIE COIHAIbHO-P)KOHOMHUYECKUX, 3a7adax. 3HAKOMCTBO C OCHOBaMH
MaTEMAaTHYECKOTO aHaiM3a CHOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (OPMaTbHO-IOTHUECKOTO U
KpEaTUBHOTO MBIIUICHUS, (JOPMHUPOBAHUIO YMEHHI PacIO3HABATh MPOSIBICHUS 3aKOHOB MAaTEMAaTHKU B
HayKe, TeXHUKE U uckyccTBe. OOydaromuecs y3HaloT O BEIAIOIINXCS pPe3yIbTaTax, MOJTYYeHHBIX B X0/Ie
pPa3BUTHS MaTEMAaTHUKHU KaK HaAyKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTONUYeCKass JTuHUS «MHOXECTBAa W JIOTHKa» BKJIIOYAeT B ceOs AJIEMEHTHI
TEOPUH MHOXKECTB M MAaTeMaTUYECKOW JIOTUKU. TeOpeTHKO-MHOXKECTBEHHBIE MPEACTABICHUS
MPOHU3BIBAIOT BECh KYypC IIKOJHHOW MaTEeMaTHKH W TpeIaraloT HamOoiee YHUBEPCATbHBIN S3BIK,
00BETMHSAIONINKI BCE pa3/iesibl MAaTEMATUKH U €€ TIPUIIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIC MATEMATHIYECKHE
JTUCIUILTAHBL U UX MPWIOKEHUS B euHoe 1enoe. [103ToMy BaHO 1aTh BO3MOKHOCTH 00ydaromeMycst
MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMAaTHMKHW W HCMOJb30BaTh €ro st



BBIPAKECHUS CBOUX MbICIEH. [[pyruM BaKHBIM IIPU3HAKOM MAaTE€MAaTHKU KaK HayKU CIeAyeT IPU3HAaThb
CBONCTBEHHYIO €l CTpOTroCTh OOOCHOBAaHMHM W CIJICIOBAaHWE OMPEACIEHHBIM IpaBWiIaM TOCTPOCHUS
JI0Ka3aTeJIbCTB. 3HAKOMCTBO C DJJIEMEHTAMU MAaTEMAaTUYECKOH JIOTMKM CIOCOOCTBYET pa3BUTHIO
JIOTUYECKOTO MBILIUICHUS OO0Yy4YarouIuxcs, IMO3BOJSIET MM CTPOUTh CBOM pPAacCYXJIEHHS Ha OCHOBE
JIOTHYECKUX MPaBUI, (POPMHUPYET HABBIKA KPUTUYECKOTO MBIIUICHUSI.

B yuebHom kypce «Anrebpa W Hayajlla MaTeMaTHYECKOro aHalli3a» MPUCYTCTBYIOT OCHOBBI
MAaTeMaTUYCCKOro MOJACIMPOBAHHA, KOTOPBIC IMMPU3BAHLL CHOCO6CTBOB8,TL (bOpMI/IpOBaHI/IIO HAaBbIKOB
MOCTPOCHUST MOJENeH pealbHBIX CHUTYyallMil, HCCIEeNOBaHUS JTUX MOJeleld ¢ MOMOIIbI0 ammapaTa
aireOppl U MaTeMaTHUYECKOI'0 aHalIW3a, MUHTEPHpETaluu MOJIYYEHHBIX pe3ysbTaToB. Takue 3anaHusd
BIJIETEHbl B KaXKIbIM W3 pa3fesioB MpOrpamMMbl, MOCKOJIbKY BeCh MaTepuan y4eOHOro Kypca HIMPOKO
HCIIOJIB3YCTCA JIs1 PCIICHHA HNPHUKIIAAHBIX 3a1ad. HpI/I PCIICHUN PCAJIBHBIX IMPAKTUYCCKUX 3aJay
oOyuaroluecs: pa3BUBalOT HAOIIOAATEIbHOCTh, YMEHUE HaXOUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHIO, 0000maTh W  KOHKPETU3MPOBATh MpodiieMy. JlesaTenpbHOCTh 1O
(bOpMHPOBAHMIO HABBIKOB PELICHUS MPUKIAIHBIX 3a/1a4 OPraHu3yeTcsl B MPOIecce U3YUYCHUS BCEX TEM
yueOHOTO0 Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOTO aHAIHN3ay.

Ha usydenne yyeOHOTO Kypca «Anredpa v Hauajda MaTeMaTUYECKOTO aHAlIM3a» OTBOAMUTCA 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEACIIO).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Yucna v BbIYMCICHUSA

Panmonanbhele uncina. OOBIKHOBEHHbIE M JI€CATHYHBIE JApOOH, IPOLEHTH, OECKOHEUYHbIE
nepuonudeckue npodu. [lpumenenune npoOeil W MPOLEHTOB MAJs PEUICHHUS NPUKIATHBIX 33734 U3
Pa3IMYHBIX OTpaciel 3HAaHUW U peaJbHON KU3HU.

JlelicTBUTENbHBIE YnCia. PanimoHanpHble M MPPaMOHAIbHBIC YHCIa. Apr(MeTHIYeCKHe Onepanuu
C JEeHCTBUTENBHBIMU 4uCIaMH. Moynb AEHCTBUTENBHOIO 4Yucia M ero coicTBa. IlpnGnmxénHble
BBIUHCIIEHMS], IPaBUIJIa OKPYIJICHNUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BIUYMCICHUH.

Crenensb ¢ nenbiM nokazareneM. bunom Herorona. Mcrnonb3oBanue noaxoasiei Gopmsl 3arnucu
NENUCTBUTENBHBIX YACEN ISl pEIICHUs IPAKTUUECKUX 3a]a4 U IIPEICTaBJICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTRA.

Crenenb ¢ paluMOHAIBHBIM TOKa3aTelieM U €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm gucna. CBoiicTBa orapudma. JlecITUIHBIC U HATypaIbHBIC JIOTAPH(PMBI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnmecTBa M TOXKAECTBEHHBIE ITPeoOpa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIIbHBIE
YPaBHEHUs U ypaBHEHUs-ClIeACTBYs. HepaBeHCTBO, pellieHUE HEPAaBEHCTBA.

OCHOBHBIE METOJIBI PEHICHUS MLEJBIX U JpOOHO-PAlMOHATBHBIX YPABHEHWH W HEPABEHCTB.
MHorouieHsl OT OTHOW NIEPEMEHHOM. JleJleHne MHOTOWwIeHa Ha MHOTOUYJIEH C OCTaTKOM. Teopema be3sy.
MHorouieHsl ¢ nenbiMu kodgdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUHN, COAECPIKAILUX CTEICHU U KOPHH.

WppanmonansHble ypaBHeHHs. OCHOBHbBIE METO/bI PELICHUS UPPALlMOHAIBHBIX YPAaBHEHUH.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BbIpaxXeHH, COEepKALUX JOTapru(PMBbI.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEeIIEHUs JJorapu(MUUECKUX YPAaBHEHHH.

OcHoBHbIE  TpUTrOHOMeTpuueckue  ¢opmynsl.  IlpeoOpazoBaHue  TPUTOHOMETPUUYECKUX
BBIpaXEHUH. PelieHne TpuroHoMeTpUYecKUX ypaBHEHUI.

Pemenne cucreM JMHEHHBIX ypaBHEHHMH. Marpuna CUCTEMBl JIMHEWHBIX YpPaBHEHHM.
Omnpenenurens MaTpulpl 2X2, €ro reOMETPUYECKUN CMBICI M CBOWCTBA, BBIUYMCIIEHHUE €r0 3HAYCHMS,
MPUMEHEHHUE ONPENENIUTENs JUIsl PEUICHUs] CHUCTEMbl JIMHEHHBIX ypaBHEHUH. PelieHue mpuKiIagHbIX
3aJ1a4 ¢ TIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHUH. MccnenoBanue NoCTpOEHHOW MOJENH € TIOMOILBIO
MaTpHI ¥ ONPEICIUTEIICH.

IloctpoeHne MaTeMaTHYECKHX MOJENEH peaJbHOM CHUTyallud C IIOMOIIBIO YpPaBHEHUH U
HepaBeHCTB. [IprMeHeHne ypaBHEHHMI M HEPaBEHCTB K PELIEHUI0 MaTeMAaTUYECKUX 3aJad U 3a/1ad U3
pa3nUYHbIX 001acTe HAYKU U pealbHOM KHU3HH.

DyHKkuUH U rpaguKu

OyHkius, cnocoObl 3aaHus QyHKIUH. B3anmHo oOpatHble dyHkiuu. Kommosunus ¢yHKuui.
I'paduk Qpynkunu. dnemeHTapHble IpeodpazoBaHus rpaduKoB QYHKIUH.

OO6nacte ompeneneHuss U MHOXecTBO 3HaueHMH ¢yHkuumu. Hymu ¢ynkumu. [Ipomexytku
3HAKOMOCTOsAHCTBA. Y&THhle u Heu€THble QyHkuuu. [lepumomuueckue ¢yHknuu. IlpomexyTkn
MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMbI pyHKIIMU. Hanbonblee 1 HauMeHblee 3HaYeHUs
(GYHKIIMN Ha TPOMEXKYTKE.

JIuneiiHast, KBaJpaTHuYHas W JAPOOHO-IMHEHHAas (YHKUMU. DJEMEHTApHOE HCCIeAOBAaHUE U
MMOCTPOEHUE UX TPadUKOB.

CrenenHas GyHKLHUS C HATYpAIBHBIM U LIeNbIM Noka3aTeneM. E€ coiicTa u rpaguk. CBoiicTBa u
rpaduk KOpHs N-0if cTeneHu Kak QyHKIUU OOpPAaTHOM CTENEHHU C HaTypalbHBIM IIOKa3aTEJIEM.



[TokazarenbHass W Jorapudmuueckas (GyHKIMH, MX cBOicTBa M rpaduku. Mcnonb3zoBaHue
rpadukoB PYHKIMI I pEIICHHS] YPaBHCHH.

Tpuronomerpuueckass OKpYy>KHOCTb, OINPEAEICHUE TPUTOHOMETPUYECKHX (YHKIHMHA YHCIOBOTO
apryMeHra.

OyHKIIMOHAIBHBIE 3aBHCHUMOCTH B pEAJbHBIX Ipoleccax M sBICHHAX. ['paduku peanbHBIX
3aBUCUMOCTEH.

Havyana maTeMaTH4eCcKoOro aHajamusa

IlocnenoBarenbHOCTH, CIOCOOBI 3alaHUs IOCIEAOBaTeIbHOCTEH. Merox MaremaTuyeckon
UHAYKIMM. MOHOTOHHBIE M OIPaHUYEHHBIE IIOCIEAO0BAaTENbHOCTU. VIcTOpHUs BO3HUKHOBEHMS
MaTeMaTHYECKOro aHaJIn3a Kak aHajln3a OECKOHEUHO MaJlbIX.

Apudmernueckass U reoMeTpuyeckas Mporpeccuu. beckoHeYHO YOBIBAIOIIas IeOMETPHYECKast
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUYECKOW Tmporpeccuu. JIMHEWHBIH W
JKCIIOHEHIMAIBHBIN pocT. Yucno €. dopmyia ClI0KHBIX MPOLEHTOB. Vcroib30BaHue MpOrpeccuu s
pelLeHMs] peabHbIX 3aJau IPUKIIAJHOTO XapaKTepa.

HenpepbiBHble (QYHKIMHM M HX CBOWCTBA. TOYKM pa3pbiBa. ACHUMNTOTHI TpapuKoB (DyHKIHIA.
CBoiicTBa (yHKUMI HeNpepbIBHBIX Ha OTpe3ke. MeToJ HMHTEepBaloOB JUIsl PELICHHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUH JUIsl pelIeHus 3a/1a4.

IlepBas u BTOpas npousBoaHble QyHKIUHU. OnpeaeneHue, FreoOMeTpUUecKUil 1 PU3MUECKUIl CMbICIT
MIPOU3BOTHON. Y paBHEHHE KacaTeIbHON K TpaduKy () yHKITHH.

[IpousBosnHble 3yieMeHTapHbIX (yHKIMHA. [Ipon3BogHAas cymMMbl, NMPOU3BEACHMS, YAaCTHOI'O U
KOMIIO3ULIUHU (PYHKITHH.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, ONEpalry HaJ MHOXKECTBAaMH W HX cBoMcrTBa. Jluarpammer Ditiepa—Benna.
[IpuMeHeHHe TEOpPEeTUKO-MHOKECTBEHHOT'O ammapara i OMMCAaHUs pealbHbIX MPOLIECCOB U SIBICHUM,
IIPU pELICHUH 3a]a4 U3 IPYTUX y4eOHbIX MIPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE, J10Ka3aTelIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 KIIACC

Yucna v BoIYMCICHUA

Hatypanbhble u nenslie yncna. [IpumMeHeHne Npu3HaKkoB JEIUMOCTH LEIbIX YHCeN, HauOOIbIINi
obmuit nenmurens (nanee — HOJl) u Haumensiee odmiee kpatHoe (nainee — HOK), ocratkoB mo Moysto,
anroputMa EBknnza s pemeHus 3aaad B LENbIX YUCIIax.

KommnekcHple uncna. AnreOpanyeckas U TPUTOHOMETpUYECKast (pOpMBbI 3allUCU KOMILIEKCHOTO
yucaa. ApudmMeTrnueckue onepanuy ¢ KOMIUIEKCHBIMU unciaMu. M300pakeHne KOMITJIEKCHBIX YHCeN Ha
KOOpAMHATHOW IIockocT. Dopmyna Myaspa. KopHu N-oif cTENeHM M3 KOMIUIEKCHOTO YHCIIA.
[TpuMeHeHne KOMIIEKCHBIX YMCEeN JUIsl pelieHHsl (PU3NYECKUX U FeOMETPUUECKUX 3a]1ay.

YpaBHeHus U HepaBeHCTBa

Cucrema M COBOKYNHOCTb YpPaBHEHUN M HEPAaBEHCTB. PaBHOCHIIBHBIE CHUCTEMBI M CHUCTEMBbI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT0op KOpHEH TPUTOHOMETPUYECKUX YpPAaBHEHHH C MOMOIIBIO TPUTOHOMETPUYECKOMH
OKpPY>XKHOCTH. PelieHue TpuroHoMeTpuieckux HepaBeHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPAIIOHATbHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PELIEHUS CUCTEM M COBOKYIHOCTEW PpAlMOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YPaBHEHHH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeneHue ypaBHEHUH, CUCTEM U HEPAaBEHCTB K PEIIEHUI0 MaTeMaTHUYeCKUX 3aJad M 3a/1ay U3
pa3nUYHbIX 001acTeil HAyKH U peabHOM KU3HU, MHTEPIpeTalys NOTYyYeHHBIX Pe3yJIbTaToB.

DyHKIUH U TPaQUKH



I'papux xommosummu ¢yHkuuil. ['eomerpuueckue o0pa3pl ypaBHEHHH M HEpaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPpadUKH.

I'papuueckue MeToabl pelIeHUs ypaBHEHMM M HepaBeHCTB. I'paduueckue METOAbl pPELIeHUs
3aJ1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadukoB QyHKUIUN Ui UCCIEIOBaHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PEIICHUH 33]1a4 U3 APYTUX YUEOHBIX MMPEIMETOB U peaibHON JKU3HU.

Havaja maTeMaTH4eCKOI0 aHaJIN3a

[IpumeHeHHe TNPOU3BOAHOM K HCCIEAOBAHHIO (YHKIUH HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxxaenne HanOoJIbIIero 1 HAMMEHbIIEr0 3HAYeHU I HeNIPEephIBHOM (PyHKIIMM Ha OTpE3Ke.

IIpumeneHne Npou3BOIHOM AJI HAXOXACHUS HaWIydIlIero pelleHns B IPUKIAIHBIX 3a7a4ax, s
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHUS MpoLecca, 3a4aHHOro (hopMyJsIoi WK IrpapuKOM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpas3HbIie AneMeHTapHBIX ()YHKITHIA.
ITpaBuia Hax0XI€HUSI IEPBOOOPA3HBIX.

NHurerpan. I'eomerpudeckuil CMbICI HMHTErpana. BeluucieHHe ONpenes€HHOrO0 HHTEerpaja Io
dbopmyne Hetotona-Jleitbuuua.

[IpumeHenne wWHTETpaja JUII HAaXOXACHHUS IUIOMAned IUIOCKHMX ¢GuUryp u  00bEMOB
TrE€OMETPUUYECKUX TEIl.

[Mpumepsr pemennii auddepeHnnaNbHBIX ypaBHEHHH. MaremMatndeckoe MOJICIHPOBAHNE
peabHBIX MIPOLECCOB C MOMOILBIO AU(PepeHINaTbHbIX YPAaBHEHUH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIlecTBa, MPEACTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHUCTBOBATH C COIMAIBLHBIMH WHCTUTYTAaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKTaHCKOM WICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOALLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTEeMaTHUKOB U POCCHUHCKON MaTeMaTH4YeCKOW IIKOJIbI, HMCIOJIb30BAHUE ITUX JOCTHKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTHYECKUM MPUMEHEHHUEM
JOCTIDKCHUN HAyKH U JCSTENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTMYECKOT0 BOCTIMTAHUS:

JCTETHYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajay, peUIeHUM, pacCyXIEeHUuH, BOCIPUUMYUBOCTh K
MaTeMaTHUYECKUM acCIeKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpECcaxX 3J10POBOTO
u 0e3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryNsapHas (U3HUecKas aKTUBHOCTB),
(bu3HYecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/Y, OCO3HAHUE IIECHHOCTH TPYIOIIO0HS, HHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeckoMy OOpa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHONM M COIHMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKU, TOHMMAaHUE MAaTEeMAaTHYEeCKOW HayKd Kak cqepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTH U 3HAUMMOCTH JUIsl Pa3BUTUS LIMBUIN3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpPOH KaK CpPEeICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYHIECTBEHHBbIE MMPHU3HAKH MAaTEMaTHYEeCKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBbIM NpHU3HAK KJaccU(UKALMKU, OCHOBAHUA Il 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U IPOTHBOpeuus B (akrax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAararb KPUTCPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSTEILHO JOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (IpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOUpaTh crHoco® pemieHus YydeOHOW 3adauu (CpaBHHMBAThb HECKOJIbKO BapHAHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKue AeiiCTBUS:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUUE, MpoOIeMy, yCTaHABIUBATH HCKOMOE H JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCJIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHHS, IMPOLECCa, BBISIBICHHUIO
3aBUCUMOCTEN MeXITy 00beKTaMu, IBIICHUSMH, ITPOIIECCAMH;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAaK)KE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETa HAa BOMPOC U IS
pelieHus 3a/1auu;

BbIOUpaTh HWHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBATh,
CHUCTEMAaTHU3UpPOBATh W HMHTEPHPETUPOBATH HHGOPMAIMIO PA3IMYHBIX BHUJIOB U  (popm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABISATH €€ B  pa3IMUHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIIMH TI0 CAMOCTOSATETHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCaJIbHbIEe Y4eOHbIE 1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBHM C YCIOBUSIMU W IIENISMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHI)IX U IIHUCBMCHHBIX
TEKCTaxX, JaBaTh IMOSICHEHUA 10 XOJy pEHIeHUs 3aJayd, KOMMEHTUPOBAaTh MOJYyYEHHBIH
pe3ynbTarT;



B X0z€ OOCYXJEHHUS 33a/aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXICHUSMHU JPYTrUX YYaCTHHKOB JUANOra, OOHApYKHWBaTh Pa3jinyMe U CXOJCTBO
HO3UIHIA, B KOPPEKTHOU opme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMS, IMPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3alaud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTaTa PELIEHUS MaTEMAaTHYECKON 3a/1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IPH PELICHUU 337a4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysbTara LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJbHONH pabOTHI IpU
pelieHnr y4eOHbIX 3a/ay, NPUHUMATh IeJb COBMECTHOM JeSITeTbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM palbOThI, paclpeAcssiTh BUIBI pabOT, OrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUA C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce oOydaroluiics MOMYYHT CIEAYIOIIUE TpPEeIMETHBIC
pe3yabpTaThl O OTACIBbHBIM TeMaM pabouell mporpaMMmbl yd4eOHOTo Kypca «Anrebpa u Havyaia
MaTeMaTHUYeCKOr0 aHaIU3a»:

Yucjaa 1 BLIYUCTEHUS:

CBOOOIHO ONEpPUPOBAThH MOHATUSMU: PALMOHAILHOE YHCIIO, OECKOHEUHAs! TIepUOANYecKas
JIpo0b, MPOIEHTHI, UPPAMOHATHHOE YHMCIIO, MHOXECTBA PAIMOHAIBHBIX M JACHCTBUTEIHHBIX
yucesl, MOAYJIb IEUCTBUTEIIBHOIO YUCIIA;

MPUMEHATH IPOOU W MPOIEHTHI IJIs1 PEIICHUS MTPUKIIAIHBIX 3a/1a4 U3 PAa3IMYHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATh TPHUOTMKEHHBIC BBIYHCICHUSI, TpaBUja OKPYTJICHUS, TMPUKUIKY U OICHKY
pe3yJibTaTta BEIYMCIIEHUN;

CBOOOJIHO ONEPUPOBATH TOHITHEM: CTEMEHb C IMEJIbIM IIOKa3aTelieM, HCIOJIb30BaTh
NOIXOANIYI0 (OpPMY 3amUCH JEHCTBUTENBHBIX YHCEN JUISl PEIleHUs MPAaKTHYECKUX 3a7ad |
MPEJCTABIICHUS JAHHBIX

CBOOOIHO OTEPUPOBAThH MOHATHEM: apUPMETUUECKUN KOPEHb HATYPaAIbHOM CTENEHU;

CBOOOJTHO OTIEPUPOBATH IOHATHEM: CTEMEHD C PAIIMOHAILHBIM MTOKa3aTelieM;



CBOOOJTHO OMEpUPOBATh MOHATUSAMH: JIOTapudM dYHcha, NECATUYHBIE M HaTypajbHbIC
JorapudMmebI;

CBOOOJTHO OTEpPHPOBATh MOHATHUSMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHT'€HC YHCIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXIECTBO,  ypaBHEHHE,  HEPAaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPAaBHEHUI-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3IMYHbIE METOJbl PELICHUS PAlMOHAJIBHBIX U JAPOOHO-PAMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/ MHTEPBAJIOB JUJIsl pEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHON, MHOTOWIEH C
HeJNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOYIEHA, IPUMEHSTh JeJIeHMe MHOrowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOJHO ~ONEpUpPOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
ONpeAeNuTeNb MaTpUlbl 2 X 2 W €ro IeOMETPUYECKUH CMBICI, MCIIONIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HUs], IPUMEHATh ONpPEAeTUTENN A PelIeHus
CUCTEMbl JIMHEWHBIX YPaBHEHUH, MOJIEIMPOBATh peajbHbIE CUTYyallUd C IOMOIIbI) CHUCTEMBbI
JUHEWHBIX YpaBHEHWH, UCCIeI0BaTh IOCTPOEHHbIE MOJAEIM C IIOMOILIBIO MaTpull U
OInpeAenuTeNel, UHTEPIIPETUPOBATh ITOJYYEHHbIN pe3yNbTar;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHus BbIPayKEHHIA;

BBIIOJHATh NPEOOPa30OBaHUsS YHMCIOBBIX BBIPAKEHUMN, COAEpXKAIUX CTEHNEHU C
paLMOHATILHBIM ITOKa3aTelNeM;

UCIOJIb30BaTh  CBOWCTBA JiorapumoB il IpeoOpa3oBaHUsl  JIOrapUPMUUECKUX
BBIPXKEHUI;

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEXO0B
WJIM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl i IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, IPUMEHSATh
HeoOxoauMble (POPMYJIbI 1711 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATh BbIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA 10 YCJIOBUIO 3a/lay, WCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMU: (YHKIHMS, CHOCOOBI 3aJaHus (QYHKLUH, B3aUMHO
oOpaTHble (QPYHKIMM, KOMHOO3ULIMS (YyHKUUN, rpaduk (QYHKIHMH, BBINOJHATH 3JIEMEHTApPHBIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJHO ONEpPUPOBATH IOHATUSAMU: O0OJACTh OIpPENETIeHHs] U MHOYKECTBO 3HAUYECHUU
GbyHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh MOHATUSMHU: YETHBIE M HEUYETHbIE (PYHKIMM, NEPUOAUYECKUE
(GyHKIMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKIHUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHne QYHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHBIM U LEJIBIM
nokasaresneM, rpaQuk CTeNeHHOW (YHKIMH C HAaTypaJbHBIM U LIEJbIM IOKa3aTelleM, rpaduk
KOpHsI N-0¥i CTEeTeHH KaK (PYHKIIMN 0OpaTHOM CTENEeH! C HaTypalbHbIM MIOKa3aTeleM;

ONepUpOBaTh MOHATUSMH: JIMHEWHas, KBagpaTWyHas M JApoOHO-IMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO OMEpUPOBATH MOHATHSIMH: MOKa3aTelibHas W Jjorapudmuueckas QyHKUIUH, UX
CBOWCTBA U Irpad MK, UCIIOIB30BaTh UX IpadUKH JUISl peIICHHs YPaBHEHUIA;



CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAsi OKPY>KHOCTh, OIpeNeeHUe
TPUTOHOMETPUUYECKUX (DYHKLIUI YHCIOBOIO apIyMEHTa;

UCTIOJIBb30BaTh Ipaduku (PyHKIHMHA A7 MCCIEIOBaHHUS MPOLECCOB M 3aBUCHUMOCTEH NPHU
pELIeHUH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M pealbHOW KHM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: apupMETHYecKas U TeOMETpUYecKasl MPOrpecCHs,
0eCcKOHEUHO yObIBarOLIasi FeOMETPUYECKasi POrPeCcCHs, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh IPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMS] PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH HOHATHUSAMH:  IOCIEIOBAaTENHOCTh, CHOCOOBI  3a/IaHUS
IIOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKACHUSI MATEMaTUYECKOT0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKIMH, TOUKH pa3pbiBa rpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpOBATh MHOHATHEM: (DYHKIMs, HENpepbiBHas Ha OTpE3Ke, MPUMEHSATh
CBOICTBA HEMIPEPBIBHBIX (PYHKIWH ISl pEIICHHS 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATUAMHU: IepBas W BTOpass MPOMU3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKIUY,

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BEINCHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKIWH, 3HATH TIPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCII0JIb30BaTh NT€OMETPUYECKUN U PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHus 3aau.

MHozxecTBa U JIOTHKA:

CcBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpallUU HaJl MHOKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapaT sl ONMCAHMS PEAJIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEJAMETOB;

CBOOOZHO ONEpUpOBaTh MOHSTHUSMU: OIpEAEICHUE, TEOpeMa, YypaBHEHUE-CIICICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, pPABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kjiacce oOyd4aroIIuiicsi MOJYYHUT CIEAYIOIIHE INpeIMETHbIE
pe3yNbTaThl IO OTAENIBHBIM TeMaM palbouell mporpammsl yueOHOro Kypca «AnreOpa u Hayaia
MaTEMaTHUYECKOTO aHAJIN3a»:

Yuciia ¥ BbIYMCIICHUS:

CBOOOJTHO OIEpUPOBaTH MOHATUSAMH: HATypajbHOE W LEJ0€ YHCIO, MHOXECTBa
HaTypaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yncen, HO u HOK
HaTypaJIbHBIX YMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTaTKa MO MOJIYJIIO, 3alIMChIBATh HATypaJbHbIE YHCIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILIEKCHBIX
qucel, MPeICTaBIATh KOMIIJIEKCHBIE YHCIa B aNreOpandyeckol M TPUrOHOMETPUYECKoil dopme,
BBITNOJIHATH apu(METHUECKHE ONEpallii ¢ HUIMH U N300paxaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUpOBaTh  MOHATHSIMH:  HMppAllMOHANbHBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBIO PABHOCUIIBHBIX ITEPEX0/IOB;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHATh
HeoOxoauMble (POPMYIIBI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUH U HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CJIE/ICTBHSI, HAXOIUTh PEIIEHUS CUCTEMBI U COBOKYITHOCTEN
pallMOHATIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPaBEHCTB;



pemiate palioHaJIbHbIe, HWpPpPAIMOHANBHBIC, IOKa3aTelbHbIe, Jorapu@MuUecKue Hu
TPUTOHOMETPUYECKHE YPABHCHHS U HEPABEHCTBA, COJIEPIKAIINE MOYJI U TTapaMeTPhI;

MPUMEHSTH TpadUIecKie METOIbI JUIsl PEIICHUS] YPABHCHUI M HEPABEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMu;

MOJICTTMPOBATh pEallbHbIC CHTYallMd Ha s3bIKE aiureOpbl, COCTABISTH BBIPAKCHHS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCJIOBHIO 3a/Ja4ud, HCCIIEA0BATh IOCTPOCHHBIC
MOJICJIH C UCIIOJIb30BAHUEM armapara anreOpbl, THTEPIPETUPOBATH MTOJYICHHBIN pe3yNbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpaQUKH KOMIO3UIMHA (DYHKIIUH C MOMOIIBIO0 DJIEMEHTAPHOTO WCCIICIOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIH;

CTPOUTH T'EOMETPUUECKHE O0pa3bl YypaBHEHUW W HEPABEHCTB HA KOOPJIWHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHUCCKUX (PYHKIIHIA,

MPUMEHATH (PYHKITUH I MOACIUPOBAHUS U UCCIIEAOBAHUS PEATBHBIX IPOIIECCOB.

Hauajia MaTeMaTH4YeCKOr0 aHAJIN3Aa:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (GYHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJHUTh HauOOJbIIIee U HAMMEHbIIIee 3HaYCHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BaTh MPOU3BOAHYIO JJIS HAXOXKJICHUS HAWJIYUIIEro PEIICHHs B MPUKIATHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJs ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeIEHHBIA HHTETPa, HAXOIUTh
NEepBOOOpA3HBIE 3JEMEHTAPHBIX (YHKIUN M BBIYUCIATHL WHTETpay 1o Qopmyne HproTona-
Jlelibuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TTOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYECKOM MOJICIMPOBAHMHM Ha IMPUMEPE COCTABIICHHS
muddepeHINATBLHBIX YPaBHEHHI,

pemath MPUKIAIHBIC 33J1a4d, B TOM YHUCJIE COIHMAIBHO-3KOHOMHUYECKOTO M (PU3UYECKOTO
XapaxkTepa, CpeJICTBAMU MaTeMaTHUECKOTO aHAJIu3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBo 4yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K i (uudpossbie)
n/n NPOrpaMMblI Bcero 06H TPOJABHEIC pﬁaKT“quK"e o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 MHorounensl. PanimoHaabHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUI
5 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
LIEJIBIM [TOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
HppaumoHanbHble ypaBHEHUS
4 [TokazarenpHas pynkmwms. [TokazarenpHbIe 10 1
YpaBHEHMSI
5 Jlorapudmuueckast pyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
ypaBHEHMSI
7 ITocen0BaTenbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBable pyHKuu. [IponszBoaHas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 5 9
3HaAHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Kontponbnbie | IlpaxTiieckue o0pa3oBaTejibHbIE
padoTshI padoThI pecypes
1 I/ICCJICI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 29 1
MIPOU3BOJTHOM
2 [TepBooOpasHas u HHTETpa 12 1
3 I'paduku TPUrOHOMETPHUYECKUX (YHKIIHH. 14 1
TpuroHomeTprudecKkue HEpaBEHCTBA
4 HpparnmonaibHbIe, TOKa3aTEIBHBIC H 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KowmriekcHeie yncna 10 1
6 HatypanbHble u 1ieble uncna 10 1
CuCTeMBbI pallMOHAILHBIX, HPPAIIMOHATIBHBIX
7 [I0KAa3aTeIbHBIX U JOrapu(pMUUECcKux 12 1
ypaBHEHUH
8 3azauu ¢ napaMeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3AIIAS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJuunyecTBo 4acoB JJIeKTPOHHbIE
ara nu(ppoBbIe
Nen/m | Tema ypoka Beero KourpoJusbnbie | IIpakTHyeckue fllsyq J— 063;{; OBATENLHbIE
padoThI padoThI pecype
1 MHO)KGVCTBO, orepaiuy HaJl MHOKECTBAMU U 1
UX CBOWCTBA
2 JHuarpammsl Diinepa-BenHa 1
3 [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO 1
arnmapara JJs peuieHus 3a1a4
Panmonaneubie yncia. OObIKHOBEHHBIE U
4 JECSITHYHBIC POOH, TPOLIEHTHI, 0ECKOHEUHBIC 1
MePUOINYECKHE IPooH
Panmonaneubie yncia. OOBIKHOBEHHBIE U
) JeCATUYHBIE IpOOH, MPOLEHTHI, 0ECKOHEYHBIE 1
MepHOANYECKHEe IpooH
6 [TpumeHnenue apoGeil ¥ NPOLEHTOB ISt 1
pelIeHns NPUKIAIHBIX 3a7a4
7 [Ipumenenue npoOeit U MPOLIEHTOB ISt 1
pelIeHNs IPUKIAIHBIX 3a7a4
8 JerictBurenpHble yncna. PanionanbHble U 1
VppalMOHAJIbHBIE YKCIIa
9 Ava/I(bMeTI/IIIeCKI/Ie OIEPALNH C 1
JEMCTBUTEIBbHBIMY YU CIIAMU
10 MOE[YJ‘IB JEMCTBUTEIBLHOIO YUCIIA U €TO 1
CBOICTBa
[TpuOnmxEHHBIE BBIYUCIIEHUS, TIPaBUIIa
11 OKpYTIJIEHUS, IPUKU]IKA U OLIEHKA pe3ybpTaTa 1
BBIYHCIICHUI
12 OCHOBHBIE METO/BI PELIECHUS 1IeJIbIX U APOOHO- 1




paloHaJIbHBIX YPABHEHHUH U HEPABEHCTB

OCHOBHBIE METO/IbI pEIIECHUS LETbIX U APOOHO-

13 N
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

14 OCHOBHBIE METO/BI PELIEHUS LIENBIX U IPOOHO-
palMOHAJILHBIX YPAaBHEHUN U HEPABEHCTB
MHorowieHsl OT OAHON nepeMeHHou. [lenenue

15 MHOT'OYJICHA HAa MHOT'OYJICH C OCTATKOM.
Teopema besy

16 MHoro4IeHbI ¢ 1eIbIMA KO3(PPUITUCHTAMH.
Teopema Buera

17 Pemenne cucreM JTMHENHBIX YpaBHEHUN

18 Pemenue cucrem JIMHEHHBIX YPaBHEHUI
Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM.

19 Onpenenurtenb MaTpUILI 2X2, €ro
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUHCIIEHHUE €T0 3HAUECHUS
Onpenenurtenb MaTpUIBI 2X2, €ro

20 reOMEeTPUYECKU CMBICT U CBOMCTBA;
BBIYHCIICHHE €0 3HAUCHUS

21 [IpumMeneHue onpenenuTens Ajid peuieHus
CHUCTEMBbI JINHENHBIX YPaBHEHU

29 Pemrenue npukiaHbIxX 3a/1a4 ¢ MTOMOIIBIO
CHUCTEMBI JINHENHBIX YPABHEHUN

23 Pemrenue npukiagHbIxX 3a/1a4 ¢ TOMOUIBIO
CHUCTEMBbI JINHENHBIX YPaBHEHU
KonTponbhas pabora: "PannonansHble

24 ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUH"
DyHKIMA, CTTOCOOBI 3aaHus (DYHKITHH.

25 B3aumuo obpartubie ¢pynkuuu. Kommnosumms
byHKIHIT

26 I'paduk pynkuun. dnemeHTapHbIe




npeoOpaszoBanus rpadUKoB HYHKIIHMA

Oo0iacTh OIIPEACIICHUS U MHOXKECTBO 3HaYCHHI

27 ¢bynkuuu. Hynmu ¢pynkuuu. [IpomexyTku 3HaK
IIOCTOSIHCTBA
UeETHble 1 HeUETHBIC (PYHKITUH.

28 [lepuonnueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKIIMH
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.

29 Haubonpiiee 1 HauMeHbllIee 3HAYCHNUE
(GYHKLIMU Ha TPOMEXKYTKE

30 Jlunelinas, kBaapaTUyHas U APOOHO-TMHEHHAS
byHKIIUU

31 DeMEeHTapHOE UCCIIEIOBAaHUE U ITIOCTPOCHUE
rpadukoB 3TuX GpyHKIUN

32 DJEeMEHTapHOE UCCIIEOBAHUE U IIOCTPOCHUE
rpaduKoB STHUX PYHKIUI

33 Crenens ¢ 1eabpIM MoKazareneM. bunom
Herorona

34 Crenens ¢ nensIM nokasareneM. buaom
Herorona

35 CrenenHast GyHKIMS C HATypaJIbHBIM U LIETIbIM
nokasareneM. E€ cBoiicTBa u rpaguk

36 KontponbHas padora: "CrenenHast QyHKIHSL.
E€ cBoiicTBa u rpagux”

37 ApudpmeTrueckuii KOpeHb HaTypalbHOU
CTENEHU U €T0 CBOWCTBA

38 Apudmernieckuil KOpeHb HaTypaTbHOU
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,
COJIEPIKAIMX CTENEHHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUIH,

COZACpKAIMX CTCIICHU U KOPHU




41

[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAKECHHI,
coJiepKallluX CTENEeHU U KOPHU

42

WppanmonansHble ypaBHeHUs. OCHOBHbIE
METO/bI PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

43

WppanmonansHble ypaBHeHUs. OCHOBHbIE
METO/bI PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

44

WppanmonansHble ypaBHeHUs. OCHOBHbIE
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUI

45

PaBHOCHIIBHBIE TIEPEXObI B PELICHUU
HMPPALMOHAIIbHBIX YPaBHEHUU

46

PaBHOCHIIBHBIE IIEPEXOBI B PELICHUN
MPPALMOHAIIBHBIX YPaBHEHUU

47

PaBHOCHIIBHBIE TIEPEXObI B PELICHUU
HMPPALMOHAIIbHBIX YPaBHEHUU

48

PaBHOCHIIBHBIE TIEPEXO/BI B PELICHUT
MPPALMOHAIIBHBIX YPABHEHUH

49

CaoiicTBa 1 rpa@uK KOpHS N-OM CTETIEHU KaK
¢GyHKIMN 0OpaTHOM CTENEHH ¢ HAaTypaJbHbIM
1oKa3aTeaeM

50

CaoiicTBa 1 rpa@uK KOpHS N-OM CTENEHU KaK
¢byHKIMN 0OpaTHOM CTENEHH ¢ HAaTypaJbHbIM
HoKa3aTeaeM

51

KonTponbnas pabora: "CsoiicTBa u rpaduk
KOpH# N-oi crenenu. MppannonaibHble
ypaBHeHUA"

52

Crenens ¢ pallOHAIBHBIM ITOKA3aTENEM U €€
CBOMCTBA

53

Crenenb ¢ pallMOHANIBHBIM MTOKa3aTENeM U €€
CBOWCTBA




CreneHs ¢ PadrOHAJIbHBIM ITOKAa3aTCJICM U eé

54 . 1
CBOHCTBaA

55 [TokazarenbHast GyHKIHS, €€ CBOMCTBA U 1
rpaduk

56 Hcnons3oBanue rpaduka GyHKIUN 115 1
peuIeHusl ypaBHEHUN

57 Hcnonb3oBanue rpaduka GyHKIMN 115 1
peleHys ypaBHEHUH

58 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE 1
METOBI PEIICHUS MIOKA3aTEIbHBIX YPaBHEHUH

59 [lokazarenbHble ypaBHEHUSI. OCHOBHBIE 1
METO/Ibl pelIeHUs I0KA3aTeJIbHBIX YPaBHEHUI

60 IToka3zarenbHble ypaBHEeHUS. OCHOBHBIE 1
METOBI PEIICHUS MIOKA3aTEIbHBIX YPaBHEHUI

61 KonTponbnas padora: "[lokazarenbHas 1
¢ynkuus. [lokazarenbHble ypaBHeHUs"

62 Jlorapudwm ymncna. CBoiicTBa norapudma 1

63 Jlorapudm uncna. CoiicTBa jorapudma 1

orapu¢m uucna. CoiicTBa jorapupma

64 JI C 1

65 JlecsTUUHBIE U HATypaJIbHbIE JTOTapH(pMbl 1

66 JlecsTUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapu@msl

68 [IpeoOpazoBanme BhIpaXXKEHUN, CONEPKAIIIX 1
Jorapupmsbl

69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1
Jorapu@msl

70 Jlorapudmuueckas pyHKIuUs, €€ CBONCTBA U 1
rpapuk

el Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U 1

rpaduk




Hcnons3oBanue rpaduka GyHKIUN 15

72 .
pelIeHns] ypaBHEHUN

73 Hcnonp3oBanue rpaduka QyHKIMM 1715
peleHys ypaBHEHUH
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METOBI peIIeHUs JIoOTapu(PMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

75 METOBI peIIeHUs JIOrapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

76 METOBI peIICHUs JIOTapU(PMUIECKUX
ypaBHEHUH

77 PaBHOCHIIbHBIE NTEPEXO/IbI B PEILICHUH
JOTapu(PMUYECKUX YpaBHECHUIM

78 PaBHOCHIIBHBIE TIEPEXObI B PELICHUU
Jorapu(pMHUUECKUX ypaBHEHUH

79 KontponbHas pabdora: "Jlorapupmuueckas
¢byskus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCJIOBOIO apryMeHTa

81 CuHyC, KOCUHYC, TAHT'€HC U KOTAaHT'€HC
YICJIOBOTO apryMeHTa

82 ApKcuHyC, apKKOCHHYC U apKTaHT'€HC
YHCJIOBOIO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YICJIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>XKHOCTb,

84 orpeJieJIeHue TPUTOHOMETPUUYECKUX (PYHKIIUI
YICJIOBOTO apryMeHTa

85 Tpuronomerpuyeckasi OKpy>KHOCTb,

oIpeJieJIeHue TPUTOHOMETPUUYECKUX (DYHKIUH




YHCJIOBOI'O apryMCcHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
87 OCHOBHBIE TPUTOHOMETPUUYECKHUE (POPMYJIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
90 Hpeo6pa3ovBaHHe TPUTOHOMETPHYECKUX 1
BBIpOKEHU I
91 HpeoGpa3013aHHe TPUTOHOMETPHUUYECKUX 1
BBIpOKCHU I
92 Hpeo6pa3ovBaHI/1e TPUTOHOMETPHYECKUX 1
BBIpOKEHUH
93 Hpeo6pa3013aHHe TPUTOHOMETPHUYECKUX 1
BBIpOKCHU I
94 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUIN 1
95 Pemennie TpUroHoMeTpUYECKUX ypaBHEHUIN 1
96 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUIN 1
97 Pemenne TpUroHOMETPUYECKUX ypaBHEHUI 1
98 Pemenne TpUroHOMETPUYECKUX ypaBHEHUI 1
99 Pemenne TpUroHOMETPUYECKUX ypaBHEHUI 1
100 Pemenne TpUroHOMETPUYECKUX ypaBHEHUI 1
KontponsHas pabora: "Tpuronomerpuyeckue
101 BBIPAYKEHHS U TPUTOHOMETPUYECKHE 1
ypaBHeHus"
ITocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS
102 mocienoBarenbHocTel. Meton 1
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE
103 MocJIeI0BaTeIbHOCTH. MicTopHst aHamn3a 1
0ECKOHEUHO MaJIbIX
104 Apudmernueckas Iporpeccust 1




105 I'eomerpuueckas nporpeccus 1

106 beckoHeuHo yObIBarolasi reoMeTpu4ecKas 1
nporpeccust

107 Cymma 6GCKOHejIHO yOBIBaromIei 1
reOMETPHUECKON IPOrpeccuu

108 JIMHENHBIN ¥ YKCIOHEHIIMAIbHBIA pocT. Yucio 1
e. @opmyJia CI0KHBIX POLEHTOB

109 JIMHENHBIN U 3KCIIOHEHIMAIbHbBIA poCcT. Yucio 1
e. PopMyIa CII0KHBIX POLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu i peLeHus 1
pealIbHbIX 3a]1a4 PUKJIAJHOTO XapaKTepa

111 Kontponbnas Pa60Ta: "IlocnenoBareabHOCTH 1
U IIPOTPECCUU

112 HenpepriBable GyHKIINN U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpadUKOB 1
byHKIUH

114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1

115 CpoiicTBa ()yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1

116 Metoa MHTEpBAJIOB JUIsl pEIIEHUS] HEPABEHCTB 1

117 Metoa MHTEpBAJIOB JUIsl pEIEHUS] HEPABEHCTB 1

118 Metoa MHTEpBAJIOB JUIsl pEIEHUS] HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIUI 1
JUIsl pEIICHNUs 3314

120 [TpuMeHeHHne CBOMCTB HETIPEPBHIBHBIX (YHKLUI 1
JUIS pellieHus 3a1a4

121 IlepBas u BTOpasi Npou3BOJAHbBIE PYHKIIMU 1

192 OnpeﬂeneHHve, T€OMETPUYECKHUM CMBICIT 1
ITPOU3BOTHOM

123 OHpe,Z[CJICHI/If:, buznYeCKuit CMBICT 1
MIPOM3BOJTHOM

124 YpaBHeHHe KacaTeabHOU K rpaduky QyHKINUN 1




125 YpaBHeHHE KacaTeIbHOU K rpaduKy HYHKITUU 1
126 [Tpon3BoHbIE 37IEMEHTAPHBIX (DYHKITHI 1
127 [Tpon3BoHBIE 37IEMEHTAPHBIX (DYHKITHI 1
198 [IpousBoiHast CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3UIIUU (YHKITUIT
129 [TpousBoiHAS CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO M KOMITIO3ULIUU (QYHKITHI
130 [IpousBoHast CyMMBI, TPOU3BEACHHUS, 1
JaCTHOTO ¥ KOMITO3HUIINU ()YHKITHIT
131 Konrponbnas padota: "[IponszBognas” 1 1
132 HOBTOPG?I/I@, 0606HI€'3'HI/I€, cHCTEeMaTH3alus 1
3HaHUU: "YpaBHEHUS
133 HOBTOPG'I'-II/IG, 06061'1;ICHI/IG, CUCTEMAaTH3aLIHs 1
3HaHuii: "OyHKIMN
134 HToroast KOHTpoOJIbHASA paboTa 1 1
135 HTorosast KOHTpOJIbHAS paboTa 1 1
136 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
h Tema ypoka
n/n yp Bcero KoﬁﬂTpom’m’Ie HpﬁaKT"quK"e u3ydyeHnus | obOpa3oBaTesibHbIE
padoTbI padoThbI pecype
IIpuMeHeHHE TPOU3BOIHON K HCCICIOBAHUIO
1 N 1
(yHKIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
5 [IpuMeHeHne MPOU3BOTHOM K MCCIIETOBAHUIO 1
KIMH Ha MOHOTOHHOCTH ¥ SKCTPEMYMBI
VH
IIpuMeHeHHE IPOU3BOJIHOM K HCCISIOBAHUIO
3 N 1
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHne MPOU3BOTHOM K MCCIICTOBAHUIO 1
KI[MH Ha MOHOTOHHOCTh ¥ SKCTPEMYMBI
VH
IIpuMeHeHHE IPOU3BOIHOM K HCCISIOBAHUIO
5 N 1
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpuMeHeHne MPOU3BOTHOM K MCCIICTOBAHUIO 1
KI[MH Ha MOHOTOHHOCTH ¥ OKCTPEMYMBI
VH
7 HaxosxaeHre HanOoJIbIIET0 U HANMEHbBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke
3 HaxoxxaeHre HanOobIIIero 1 HAMMEHBIIIETO 1
3HAYEHMS] HEMPEPHIBHOM (PYHKIIMU HA OTPE3KE
9 HaxosxaeHre HanOoJIbIIET0 U HANMEHbBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke
10 HaxoxaeHre HanOoIbIIIero 1 HAMMEHBIIIETO 1
3HAYCHHS HEMPEPHIBHON (PYHKITMU HA OTPE3KE
11 HaxosxaeHnre HanOoJIbIIEr0 ¥ HANMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIIMU HA OTpE3Ke
12 HaxoxaeHre HanOobIIIero U HAMMEHBIIIETO 1
3HAYCHHS HEMPEPHIBHON (PYHKITMU HA OTPE3KE
13 [TpumeneHnne npou3BOTHOM JIsl HAXO0KACHUS 1




HaWJIydlICro pCIICHUs B IIPUKIIAIHBIX 3a/la4dX

[IpuMeHeHne MPOM3BOTHOM J1JIs1 HAXOXKICHUS

14 HAWTYYIIEro PEeIIeHUs] B IPUKIIATHBIX 3a1a9axX
[IpumeneHnne npou3BOJHOM ISl OIIPEACIICHUS

15 CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOTO
dhopmyIoit wiu rpaduKoM
[IpumeneHne npou3BOJHOM ISl OIIPEACIICHUS

16 CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOTO
dhopmyIoit wiu rpaduKkoM

17 Kommosutus GhyHKImit

18 Komnozunus yHKImit

19 Komnozunus yHkimit

20 FCOMeTqueCIfI/Ie 0o0pa3bl ypaBHEHM Ha
KOOPJIUHATHON TUIOCKOCTH

21 FeOMeTqueCISI/Ie o0pa3bl ypaBHEHHI Ha
KOOPJAWHATHOH MJIOCKOCTH

29 KonTponbnas pabora: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23 IlepBooOpazHasi, OCHOBHOE CBOMCTBO
1EpBOOOPA3HBIX

24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIUA.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIie dNeMEHTAPHBIX (QYHKITUH.
[TpaBuia HaX0XKJIEHHSI IEPBOOOPA3HBIX

26 WuTerpan. ['eomeTpruyeckuii cMbIC HHTErpaia

7 Brruncnenue onpenenéHHOro HHTErpaa mno
dopmyne Hetotona-Jleitoania

28 Brruncnenue onpenenéHHOro HHTerpaia mo
dhopmyne HeroTona-Jleiionuna

29 [TpumeHeHne UHTETpaa A1l HaXOXKACHUS

IO eH TIOCKUX UTyp




HpI/IMeHCHI/Ie HHTErpaia I HaXOXKIACHUA

30 N
00BEMOB r€OMETPUIECKHUX TEIl

31 [Tpumeps! pemennii qudQepeHnraIbHbIX
ypaBHEHUI

32 [Tpumeps permenuit nuddepeHImarIbHbIX
ypaBHEHUU
MareMaTHueCKOe MOJICIIMPOBAHUE PEATTbHBIX

33 MIPOIIECCOB C MOMOIIIBIO AU HepeHIInaTBEHBIX
YpaBHEHUH

34 Kontposnbnas padota: "[lepBooOpaznas u
uHTerpan’

35 Tpuronomerpuyeckue QyHKIIUU, UX CBONCTBA U
rpaduku

36 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U
rpaduku

37 Tpuronomerpuyeckue QyHKIUU, UX CBONCTBA U
rpaduku

38 Tpuronomerpruyeckue GyHKINU, UX CBONCTBA U
rpaduxu

39 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduku
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YPaBHEHMH C TOMOLIbIO TPUTOHOMETPHUECKON
OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YpaBHEHMH C IOMOLIbIO TPUTOHOMETPHUECKOM
OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

42 YpaBHEHUH C IOMOIIbIO TPUTOHOMETPHUECKON
OKPY>KHOCTH

43 OT60p KOpHEN TPUTOHOMETPHUUECKHX




YpaBHEHUI C TOMOIIbIO TPUTOHOMETPUYECKON
OKPY>KHOCTH

44 PemeHne TpUroHOMETpUYECKUX HEPABEHCTB 1

45 PemeHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 PemeHne TpUroHOMETpUYECKUX HEPABEHCTB 1

47 PemeHne TpUroHOMETpUYECKUX HEPABEHCTB 1
KontponsHas padora: "['paduku

48 TPUTOHOMETPUUYECKUX (QYHKLIUH. 1
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/bI PELICHUS TTOKAa3aTENbHbIX 1
HEPaBEHCTB

50 OCHOBHbBIE METO/Ibl PELLICHHS T0OKa3aTeIbHBIX 1
HEPABEHCTB

51 OCHOBHBIE METO/bI PELICHUS TTOKAa3aTENbHbIX 1
HEPaBEHCTB

59 OCHOBHbBIE METO/Ibl PELLICHHS T0Ka3aTeIbHbIX 1
HEPABEHCTB

53 OcCHOBHBIE METOBI PELLICHUS 1
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELLIEHUS 1
Jorapu(PMUUECKUX HEPABEHCTB

55 OcCHOBHBIE METO/BI PELLICHUS 1
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS 1
Jorapu(PMUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX 1
HEPABEHCTB

58 OCHOBHBIE METOABI PELIEHUS UPPALIMOHATIBHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METOBI PELICHUS UPPALIOHATBHBIX 1

HCPABCHCTB




OCHOBHEBIE MCTOJBbI pCHICHUA UPpPaAlMOHATIBHBIX

60
HEPABEHCTB

61 I'paduueckue METOIbI pEeLICHUS
UppalMOHANIBHBIX YpaBHEHUI

62 I'padmyeckue MeToabl pemeHus
HUPPALMOHATIBHBIX YPaBHEHUMN

63 I'padmyeckue MeToABI pelIeHUs MOKa3aTeIbHBIX
ypaBHEHUI

64 I'padmyeckue MeToAbl peleHus MoKa3aTeNbHbIX
HEPABEHCTB

65 I'padmyeckue MeToabI pemieHUs
Jorapu(MUUECKUX ypaBHEHUI

66 I'padmueckue MeToabl pemeHus
Jorapu(MUIECKUX HEPABCHCTB

67 I'padmyeckue MeToabI pemicHUsS
Jorapu(MHUUECKUX HEPABEHCTB

68 I'padmyeckue MeToabl pemeHus moKa3aTelIbHbIX
1 jJorapuMUYECKNX YpaBHEHUHN

69 I'paduueckue MeToap! pemieHns MoKa3aTeIbHbIX
1 JTorapu(MUYECKUX YpaBHEHHI

70 I'padmueckue MeToAbl pelieHus MoKa3aTeNbHbIX
1 JorapuMHUIECKIX HEPABEHCTB

71 I'paduueckue MeToab! pelIeHns TOKa3aTeIbHbBIX
1 JTorapu(pMUYECKUX HEPABEHCTB
KonTponbnas pabota: "UppaimoHanbsHele,

72 MoKa3areiabHbIE U JIoTapupMUuecKue
HepaBeHCTBA"
KomrmnekcHeie unicna. Anrebpandeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3amnucH
KOMILJIEKCHOTO YHCIia

74 KommiekcHble uncna. Anredpandeckas u




TpUTOHOMETpHUYEcKas (popMbl 3arucu
KOMIIJIEKCHOT'O YHUCIIa

Apudmernieckre ornepanu ¢ KOMILIIEKCHBIMU

75 1
YHCIIaMU

76 ApudmeTrueckue onepanuu ¢ KOMIIEKCHBIMU 1
qHCIIaMU

77 HBOGp&)I(GHHCVKOMHHeKCHBIX qHcen Ha 1
KOOPJIMHATHON TIOCKOCTH

78 I/I306pa)KGHI/IevKOMHHCKCHBIX quceln Ha 1
KOOPJIWHATHON TUIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oi1 cteneHu us 1
KOMIUJIEKCHOT'O YHUCIIa

80 ®opmyna Myaspa. Kopau n-oii creneHu u3 1
KOMIUJICKCHOTO YHUCJIa

81 [TpuMeHEeHHE KOMIUICKCHBIX YHCEI JUIS 1
penieHns (GU3NYECKUX ¥ TE€OMETPHUUECKUX 3aj1au

82 KontposbHas padora: "KomrmiekcHbie uncia" 1

83 HarypanbHble u niensle yncna 1

84 HarypanbHble u niensle yncna 1

85 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX 1
qucel

86 [TpuMeHEeHHE TPU3HAKOB JCTUMOCTH TIEITBIX 1
qrcen

87 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX 1
gucen: HOJl m HOK

88 [TpuMeHeHHEe TPU3HAKOB JICTUMOCTH IIEJTBIX 1
yucen: HOJl u HOK

89 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENIBIX 1
YHCEeJI: OCTATKH 110 MOIYITIO

90 [TpuMeHeHHEe TPU3HAKOB JCTUMOCTH IIEITBIX 1

YUCCJI: OCTATKH 110 MOIYJIHO




91

HpI/IMeHeHI/Ie IIPU3HAKOB ACIMMOCTHU LEIIBIX
YHUCCII: aJITOPUTM EBKJII/II[a JJI pCUICHUA 3aaa4
B IICJIBIX YHCJIaX

92

Kontponbnas padota: "Teopus nenbix uncen"

93

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI 1 CUCTEMBI-CIICICTBUS

94

Cucrema ¥ COBOKYIIHOCTh YpaBHEHUI.
PaBHOCHJIbHBIE CUCTEMBI U CHCTEMBI-CIIEACTBUS

95

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

96

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYHHOCTeﬁ HppalOHAJIbHBIX ypaBHCHPII;'I

97

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH IMOKA3aTEIbHBIX YPABHECHUHN

98

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYHHOCTeﬁ IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

99

OCHOBHBIE METOBI PEIIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUYECKUX YpaBHEHHM

100

OCHOBHBIE METObI PELIEHUSI CUCTEM U
COBOKYTIHOCTEH JIorapu()MUUECKUX YpaBHEHHUH

101

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTE€MaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3InIHbIX
o0acTeil HayKH U peaybHOM KU3HH,
HMHTEpIpETAIMs NOJIYYCHHBIX PE3YJIbTATOB

102

[IpuMeHeHne cuCTEM K pEeLIEHUIO
MaTeMaTHYECKUX 3ajad U 3a7jad U3 pa3IMuHbIX
o0yacTell HAyKH U peasibHOM JKHU3HHU,
MHTEPIPETALMSI IOITYYEHHBIX PE3YJIbTAaTOB

103

[IpuMeHeHrEe HEPAaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a/1a4 U3 pa3InYHbIX
o0acTeil HayKH U peaIbHOM KHU3HH,
VMHTEpIpETAIMs NOJIYYCHHBIX PE3YJIbTATOB




Kontposbnas pabora: "Cuctemsl
palMOHANTBHBIX, UPPALUOHATBHBIX

104 1
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHuUi"

105 PanyoHanpHbIE YpaBHEHHUsI C IapaMeTpaMu

106 ParonanbHble HEpaBEHCTBA C MapaMeTpaMu 1

107 PanyoHanbHbIE CUCTEMBI € TapaMeTpaMu

108 WppaunoHansHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

109 HppanmonaibHble CUCTEMBI C TApaMeTpaMu 1

110 [TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C 1
napamMeTpamu

111 IlokazaTenbHble CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapudmuuecke ypaBHEHHsI, HEPAaBEHCTBA C 1
napameTpamu

113 JlorapudMuyeckre CHCTEMBbI C TapaMeTpaMH 1

114 Tpuronomerpudeckrue ypaBHEHUS C 1
napamMeTpamu

115 TpuronomeTpuueckre HEPaBeHCTBA C 1
napameTpamu

116 TpuroHomeTpru4YeCKue CUCTEMBI C IapaMeTpaMu 1
[TocTpoeHue u ucciae0BaHne MaTeMaTUYECKUX

117 MOJIENIEN PEaTbHbBIX CUTYyallid C IOMOILBIO 1
ypaBHEHMH C apaMeTpaMu
[TocTpoeHue u ucciae0BaHNEe MaTeMaTHYECKUX

118 MojieJiell peasIbHbIX CUTYallUi ¢ TTOMOIIIBIO 1
CHCTEM YpaBHEHHU ¢ mapameTpamu
[TocTpoeHue u ucciae0BaHNEe MaTeMaTUYECKIX

119 MojieJIell peasIbHbIX CUTYalUi ¢ TTOMOIIIBIO 1
CHCTEM YpaBHEHHUH ¢ mapameTpamu

120 KonTtposnbHas padora: "3anauu ¢ mapamerpamu” 1




[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL

121 2o n "
3HaHUU: "YpaBHEHUSA
29 [ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3 Al
! 3HaHuii: "YpaBHeHus"
193 [ToBTOpeHnue, 06061IeHNE, cCUCTeMaTH3alus
3Hanuil: "Ypapaenus. CucreMbl ypaBHEHH"
5 [ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3aIlUs
124 3Hanuii: "HepaBencrna"
[ToBTOpeHnue, 060061IeHNe, cUCTeMaTH3alus
125 3HaHuii: "HepaBeHncrta"
2 [ToBTOpeHME, 0600IIEHNE, CHCTEMATH3 AU
126 3HaHuii: "HepaBencrna"
197 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"
128 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AITUS
3HaHuii: "[IpousBogHas u e€ npumeHenue"
129 [ToBTOpeHnue, 06001IeHNE, cUCTeMaTH3aus
3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue"
130 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus
3HaHuil: "MHTEerpan u ero npumeHeHue"
131 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
3HaHui: "Oyakun"
132 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus
3HaHui: "OyHkun"
133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "OyHKkun"
134 Wroroast koHTpoIpHAs paboTa
135 Wroroast koHTpoIpHAs paboTa
136 [ToBTOpeHnue, 060061IeHNE, CUCTEMATH3AUS

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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«BEPOATHOCTDb U CTATUCTHUKA»
IHHOACHUTEJIBHAA 3AIIMCKA

VY4ebublil Kypc «BeposiITHOCTD M CTaTUCTHUKa» YrIIyOJIEHHOTO YPOBHS SBISETCS MPOJIOJHKEHUEM U
pa3sBUTHEM OJHOMMEHHOIO Y4eOHOro Kypca yriIyOJEHHOTO YpPOBHS Ha YPOBHE CpeIHEro oOLIero
oOpa3zoBaHus. YUueOHBIH Kypc INpeaHasHaueH Ui (POPMHPOBAHUS y OOYYArOMIMUXCS CTATUCTHYECKOU
KyJIbTYpPbl M IIOHUMaHUS POJIA TEOPUU BEPOSATHOCTEH KaK MAaTeMaTH4YEeCKOrO0 HHCTPYMEHTA JUIs
W3yYeHHs CIIyd4ailHBIX COOBITMH, BEMMYMH U TmpoueccoB. [Ipum wu3yueHum Kypca oOoramarorcs
IPEJCTaBICHUS 00YYaIOLMXCs 0 METOAAX UCCIIEA0BAaHUS U3MEHUYMBOIO MHpa, Pa3BUBAETCS IOHUMaHHE
3HaYMMOCTH UM OOIIHOCTH MAaTEeMaTHYeCKHMX METOJOB TIO3HAHUS KaKk HEOThEeMJIEMOH YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAy4YHOTO MUPOBO33PEHHUS.

Coneprxanue yueOHOTO Kypca HaIllpaBJIeHO Ha 3aKPEIUICHUE 3HAHUH, MOyYeHHBIX MPU U3YyYCHUU
Kypca Ha ypOBHE OCHOBHOIO O0ILero o0pa3oBaHMs, U Ha Pa3BUTHE NPEACTABICHUI O ClydalHbIX
BEJIMYMHAX U B3aUMOCBA3SIX MEXKIY HUMHU Ha Ba)KHBIX IPUMEPAX, CIOKETHl KOTOPBIX IIOYEPIHYTHI U3
OKpy»Katomero mMupa. B pesynbrare y oOydarommxcss AOKHO c(HOPMHUPOBATbCA IPEJICTABICHUE O
Hanbosiee YMOTPEOMTENbHBIX M OOLIMX MaTeMaTHYECKHX MOJENSAX, HCIOJIb3YeMbIX IJIsi OMUCAHUS
aHTPOIIOMETPUUYECKUX U JAeMOrpaduyeckux BEIMYMH, OTPELUIHOCTENH B pasjIiMYHbIC pOJia U3MEPEHUsX,
JUINTEIBHOCTU 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUU U
IIPOLIECCOB B OOIIeCTBE. YUeOHbIH Kypc sBisieTcs 0a30H Uil OCBOCHUS BEPOSITHOCTHO-CTATUCTUUYECKUX
METOJIOB, HEOOXOJMMBIX CHEIHAJINCTaM HE TOJbKO WH)XEHEPHBIX CHEIUAJIbHOCTEH, HO TaKke
COLIMAJIBHBIX M TICUXOJIOTUYECKUX, ITOCKOJIbKY COBPEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAUUTEIIBHOM
Mepe UCTOIB3YIOT anmapar aHanu3a 0oJbIIKX JaHHBIX. L[eHTpanbHyo yacTh y4eOHOTro Kypca 3aHUMAaeT
oOCyXJeHue 3akoHa OonblIMX 4YHucel — (YHIAMEHTAJIBHOTO 3aKOHA MPUPOAbI, HMEIOIIEro
MaTeMaTHYECKYIO (hOpMaTU3aIINIO.

B coorBercTBMM € YyKa3aHHBIMH IIEJSIMH B CTPYKType YydeOHoro kypca «BeposTHOCTh U
CTaTUCTHKA» Ha YrIyOJIEHHOM YpOBHE BBIZCICHBI OCHOBHBIE COZEp)KaTenbHble TUHHM: «CiydaiiHbie
COOBITHS U BEPOSATHOCTH» U «CllydaiiHble BETMYMHBI U 3aKOH OOJIBILUX YUCEID).

[ToMMMO OCHOBHBIX JIMHUUA B y4eOHBIH KypC BKJIIOYEHBI 3JIEMEHTHI TEOPUH IpadoB U TEOPHUH
MHOXECTB, HEOOXOAMMBIE JIsi MOJHOLEHHOI'O OCBOCHHUs MaTepHuaja JaHHOro y4yeOHOro Kypca u
CMEKHBIX MaTEMaTHUECKUX y4EOHBIX KYPCOB.

Conepxanne nuHUM «CrydyaiiHble COOBITHSI W BEPOATHOCTH» CIYXKUT OCHOBOM  iist
(dhopMHUpPOBaHMS TIPEACTABICHUN O paCHpeleNICHUH BEPOSTHOCTEH MEXKAY 3HAYCHHSIMHU CIy4alHBIX
BEIIMYUH. BaxkHyl0 4acTb B 3TOM COJAEP)KATEIBHON JIMHUM 3aHUMAcCT U3YyYCHUE I€OMETPUYECKOro U
OMHOMHUAJIBHOTO paclpeeseHuii U 3HaKOMCTBO C UX HENPEPHIBHBIMU aHAJOraMH — MOKa3aTeJbHbIM U
HOPMAJIBHBIM PacCIpeIeICHUIMH.

Templ, CBsi3aHHBIE C HENPEPBIBHBIMM CIIyYalHbIMM BEIMYMHAMU W PaCHpPEEICHUSMH,
aKIEHTUPYIOT BHUMaHHE O0YYarolUXcs HAa OMUCAHWU U M3YYEHUHU CIY4YalHBIX SBJICHUHA C TOMOLIbIO
HenpepbelBHBIX  (yHKIUHA. OCHOBHOE BHHMMAaHME YIENAETCA I0Ka3aTebHOMY M HOPMAaJIbHOMY
pacpeneieHusIM.

B y4eOHOM Kypce npeaycMaTpHUBaeTCs 03HAKOMUTEIbHOE M3YUEHHE CBSI3U MEXAY ClydaiHbIMU
BEIMYMHAMU U ONHCAHUE 3TOW CBSA3M C MOMOIIbI0 KOI(D(UIIMEHTa KOPPEISIMA U €ro BHIOOPOYHOIO
aHajora. JTH 3JIEMEHTBI COJIEpPKaHUS Pa3BUBAKOT TeMy «JlMarpaMMbl pacCeMBaHUs», U3YYEHHYIO Ha
YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, 1 BO MHOI'OM OIMPAIOTCS Ha CBEJIEHHS U3 KYpCOB anreOpsl U
TE€OMETPHH.

Emé onuH d1eMEHT coAepKaHUs, KOTOPBIM Ipeuiaraercs Ha O3HAKOMUTEIBHOM YPOBHE —
MOCJIEZIOBATEIBHOCTh CIIy4allHbIX HE3aBHCHMBIX COOBITUH, HACTyMaloIMX B €IWHUIY BpPEMEHHU.
O3HakoMJIEHHE C pacHpeiesieHMeM BEpOSITHOCTEM KOJIMYECTBAa TaKMX COOBITUH HOCHT pa3BUBAIOIIMN
XapakTep U SBISETCS aKTyalbHbIM JUIsl OyAymIuX aOUTypHUEHTOB, IMOCTYMAIOIMUX Ha Yy4yeOHbIe
CMELUANBbHOCTH, CBSI3aHHbIE C OOIECTBEHHBIMU HAYKaMU, IICUXOJIOTHEN U YIIPaBIEHUEM.



Ha u3yuyenue yuebHOro Kypca «BeposSiTHOCTh M CTaTHCTHKa» HA YTIyOJIEHHOM YPOBHE OTBOAMTCS
68 gacoB: B 10 kmacce — 34 vaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 yac B Heneo).

COJEPKAHUE OBYYEHUA
10 KJTACC

I'pad, csasublii Tpad, mytu B rpade: mukiasl u nenu. CteneHb (BAJICHTHOCTh) BepiiuHbBL. [ padsl
HAa IJIOCKOCTH. JlepeBbs.

Cry4daiiHple SKCTICPUMEHTHI (OIBITHI) U CIy4aliHbIC COOBITHS. DJIEeMEHTAPHBIC COOBITHSI (MCXOIBI).
BeposiTHOCTB cityyaifHOro coObITHS. BIM30CTh YacTOTHI U BEPOATHOCTH COOBITHIA. CiydaiiHbIe ONBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Onepanuu  Haa COOBITHSMH: TEpeceueHue, OOBEAMHEHHE, MPOTHBOIMOIOXKHBIE COOBITHS.
Huarpammsbl Ditnepa. Dopmyra Ci0KeHUs BEPOITHOCTEN.

VYcnoBHas BEPOSATHOCTb. YMHOXEHUE BEpPOSATHOCTEH. JlepeBO CIIy4alHOTO JKCIEPHUMEHTA.
®opmyna nonHoi BepostHocTu. Popmyrna baiteca. HezaBucumbie coObITHS.

bunaphblii ciydaiiHbIN ONBIT (MCHBITAHUE), yeniex U Heynada. HezaBucumeble ncnbitanusd. Cepust
HE3aBHCHUMBIX HCIBITAaHUNA 10 mepBoro ycmexa. I[lepecranoBku u Qaxtopuan. Yuciao codeTaHuil.
Tpeyronbuuk Ilackana. @opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX HcTibITaHUH beprymnu. CiydaliHbIi BBIOOP U3 KOHEYHOH COBOKYITHOCTH.

CanyuaitHas BenuuuHa. Pacnpenenenue BepositHocTed. Jluarpamma pacnpenenenus. Onepanuu
HaJ| Clly4ailHbIMM BeJIWYMHaMU. buHapHas cinydvaiiHas BenuuuHa. [Ipumepsl pacnpeneneHuil, B TOM
qlClie TEOMETPUYECKOE U OMHOMUAIBHOE.

11 KJIACC

CoBMecTHOE paclpesiesieHue IByX ciay4yaiHbIX BelnuuH. He3aBucumble cilydaliHble BETUYHUHBI.

Matemaruueckoe OXHJaHuE cllydailHOM BenumuuHbl (pacnpenenenust). [Ipumepbl npumeHeHUs
MaTeMaTHYeCKOro OKUIaHus (cTpaxoBaHue, Jjorepes). MareMaTHuecKkoe OXKuAaHue OWHapHOU
CIIy4allHOM BeNM4YMHBI. MaTemMaTnyeckoe OXUIAaHWE CYMMBI CIyYalHBIX BEJIMYMH. Maremarudeckoe
OKHJIaHUE TEOMETPUYECKOT0 U OMHOMMAIBHOIO paclpeieeHuH.

Jucnepcusi U CTaHZApPTHOE OTKJIOHEHHE CIIy4ailHOM BenuuuHbI (pacnpezenenus). ucnepcus
OuHapHOM ciyyailHOM BenMuYMHBI. MaremMaTHyeckoe OXHMJIaHHE MPOU3BEACHUS U JTUCIEPCHS CYMMBI
HE3aBHCUMBIX CIy4YalHbIX BeIWYMH. Jlucrepcuss W CTaHJApPTHOE OTKJIOHEHHE OWHOMHAJILHOTO
pactpenenenusd. /lucnepcus U CTaHAAPTHOE OTKIOHEHUE FEOMETPUYECKOIO PaCIIPENCIICHHUs.

HepasenctBo YebOnimeéBa. Teopema UeOwiméBa. Teopema bepnymimm. 3akoH OoNbIIMX YwMCET.
Breibopounsiii  MeTon uccineaoBaHuid. Bpibopounble XapakTepucTukd. OLEHUBAHUE BEPOSTHOCTU
COOBITHSI 1O BBIOOPOYHBIM JlaHHBIM. [IpoBepka NPOCTEHIIMX THUMOTE3 C TMOMOLIbI0 H3YYEHHBIX
pacrnpeieneHuil.

HenpepeiBable cioyuaiinple BennuuHbl.  [Ipumepbl. @DyHKIMS IUIOTHOCTH — BEPOSITHOCTH
pacmipeneneHus. PaBHOMepHOE pacmpeneleHHe U €ro CBOWCTBa. 3aJayd, TMPUBOJAIIUNE K
[I0KA3aTeIbHOMY PacHpelesICHNI0. 3a/laul, IPUBOJAIINE K HOPMAJIbHOMY pacupenesneHno. OyHKIus
IUIOTHOCTH BEPOSTHOCTH TOKA3aTEJNbHOIO pachpeneneHns, GQYHKIUS IJIOTHOCTH BEPOSITHOCTH
HOPMAaJIBHOTO pactpeaeieHus. OyHKIHs INIOTHOCTH U CBOWCTBA HOPMAJIbHOI'O PACIIPECIICHHUS.

[TocnenoBarenbHOCTh  OJMHOYHBIX ~ HE3aBHUCUMBIX  COOBITMM. 3ajayd, MNpPUBOAAIIUE K
pactpenenenuro [lyaccona.

KoBapunanus nByx cimyuaiiHeix BenuuuH. Koadduiuent nuneiiHoit koppensuuu. CoBMECTHbBIE
HaOII0eHUsT ABYX BEIMUYUH. BBIOOpOUHBI KOAXQPHUIMEHT Koppeisiuuu. Pasnuune Mexay auHeHHOU
CBA3BIO M IPUUMHHO-CIIECTBEHHOM CBA3BI0. JIMHENHas perpeccus, MeTol HAMMEHbIINX KBAJPATOB.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA  YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIVIYBJIEHHBIM YPOBEHDb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCHUMCKOro O0OIlecTBa, MPEACTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUI, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPakIaHCKON MIECHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOALLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTEIbHOCTHIO YUYEHOTrO, OCO3HAHMUE JUYHOTO BKJIAJa B TMOCTPOCHHUE
YCTOHYMBOTO OYIyIIEro;

4) 3cTeTMYECKOT0 BOCTIMTAHUS:

JCTETHYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHu#H, BOCIHPUUMUYUBOCTh K
MaTeMaTHUYECKUM acCIeKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpECcaxX 3J10POBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, pEryispHas Gu3ndeckas akTHBHOCTH),
(bu3HYecKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npoecCHOHANBEHOM JEesITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U e€ MPHUIOKEHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAINPaBJIECHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPHUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  JKOJOTMYECKUX  MpoOieM, OpHeHTalus Ha  [PUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYXKAIOUIEH Cpefbl, TNIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKU, TOHMMAaHUE MAaTEeMAaTHYEeCKOW HayKd Kak cqepbl
YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTHUSI M 3HAYMMOCTH Ui pPa3BUTHUS LIMBWIM3ALUH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyIbTYypOil KaK CPeICTBOM MO3HAHMS MUPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue AefcTBUA:

BBISIBJISITH U XapaKTEpPU30BaTh CYLIECTBEHHBbIC INPU3HAKH MaTEeMaTUYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYJIHpPOBaTh U MPeoOpa3oBBIBATH CYKIEHUS: YTBEpPAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpeuus B (pakTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAararb KPUTCPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUMI;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JOKA3aTEbCTBA MATEMATHUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH MNPUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3afaud (CpaBHHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/bCKue AeCTBUSA:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIMBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCJIEJIOBAHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHHS, IMPOLECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATH MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAITNH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOMPOC M IS
pelieHus 3a/1auu;

BbIOUpaTh HWHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBATh,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHUJIOB U  (opm
MPE/ICTABICHHUS;

CTPYKTYpUpOBaTh  MHGPOPMAIMIO, TPEACTAaBIATh €€ B  pa3lIUyHbIX  (opmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIIMH TI0 CAMOCTOSATETHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTuBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBHM C YCIOBUSIMU W IIENISMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHI)IX U IIHUCBMCHHBIX
TEeKCTaX, JaBaTh I[OSICHEHUSA [0 XOJy pEIICHUS 3aJadd, KOMMEHTUPOBATh MOJYyYEHHBIN
pe3ynbTarT;



B Xoz€ OOCYX/JEHHUS 337aBaTh BOIMPOCHI MO CYLIECTBY OOCYXIAeMON TEMbI, MPOOIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme POpMYyIHPOBATH PA3HOTIACHS, CBOU BO3PAKECHNUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMS, IMPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3alaud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa peleHrs MaTeMaTUIECKON 3a1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IPH PEIICHHM 3aJa4l, BHOCUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysbTara LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KEHUS pPE3yNbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIUOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaJbHONH pabOTHI IpU
pelieHny y4eOHbIX 3a/ay, NPUHUMATh IeJlb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOThI, paclpeacssiTh BUABI pabOT, IOrOBApUBATHCS, OOCYXKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl M KOOPAMHUPOBATH CBOM JEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy 10 ky1acca o0yyaromuiicss HAy4YUuTCs:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: Ipad, TIOCKUi rpad, cBA3HBIN rpad, myTs B rpade,
LIeNb, LIUKJI, IEPEBO, CTENEHD BEPIIUHBI, EPEBO CIy4aHOIO dKCIIEPUMEHTA;

CBOOOJHO OINEpPUPOBATh TMOHATUSAMHU: CIIYYalHBI SKCHEpUMEHT (OmbIT), CiydailHoe
COOBITHE, HJIEMEHTApHOE cly4yailHoe coObITHE (PJIEMEHTAapHbIM HCXOA) CIIy4aifHOro OIbITa,
HaXOJUTb BEPOSITHOCTH COOBITUH B OIBITaX C pABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HAXOJUTh U (POpPMYyTUpPOBATH COOBITHS: MepeceueHue, OObeIUHEHUE ITaHHBIX COOBITHH,
coObITHE, TPOTHBOIOJIOXHOE JaHHOMY, MCIOJNb30BaTh IuarpaMmbl OJijepa, KOOPAUHATHYIO
OpsAMyI0 JJIS pelIeHHs 3a/ad, I0JIb30BaThCs (POPMYIJION CIOXKEHHMS BEpOSTHOCTEH st
BEPOATHOCTEN JBYX U TpeX CIy4YalHbIX COOBITHI;

OIEpUPOBaTh MOHATHUSAMHU: YCIOBHAas BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HEe3aBHCHUMbIE COOBITHS, AEPEBO CIYUYaHOIO SKCIEPUMEHTa, HAXOIUTh BEPOSITHOCTU COOBITHI C
MIOMOIIBIO TpaBWJIa YMHOXKEHUS, JiepeBa CIy4aifHOTO OIbITa, UCHOJIB30BaTh (POPMYNy MOTHOMN
BeposiTHOCTH, opmyny baiteca mpu pemeHun 3aaad, onpenessiTh HE3aBUCUMOCTh COOBITHM IO
(dbopmyIie U o OpraHu3alMy CIy4yaifHOro 3KCIepuMEeHTa;



OPUMEHATh H3YYEHHBIE KOMOMHATOpHBIC (DOPMYNBI JJsl TIEPEUMCIICHUS DIIEMEHTOB
MHOXECTB, 3JIEMEHTapHbIX COOBITHUHM CIy4allHOrO OMNbITa, pELIeHHs 3ajad 10 TEeOpUu
BEPOSITHOCTEW;

CBOOOJIHO ONEPUPOBATH MOHATHAMM: OMHAPHBIN CIy4alHBIA ONBIT (MCIBITAHUE), YCIEX U
HeyJaya, HE3aBUCHMBbIC WCIBITAHHS, CEpUsl WCIBITAaHWHA, HAXOJUTb BEPOSITHOCTH COOBITHIA: B
CEpHH UCIBITAaHUM 1O IIEPBOrO YCIeXa, B CEPUM UCIBITAHUN BEepHyIIH, B OIBITE, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEYHOUW COBOKYITHOCTH;

CBOOOJHO  omepupoBaTb  MOHATHSAMM:  CIOydaiHas  BeIMYMHA,  paclpelelieHue
BEPOSITHOCTEW, TUarpaMMa pacrpesielieHusi, OMHapHas ciy4aiiHas BeIMYMHA, T€OMETPHUYECKOE,
OMHOMMATIBHOE paclpeieeHue.

K konny 11 kiacca o0yyaromuiicss Hay4uTcs:

OIEpUPOBATh IOHATHAMH: COBMECTHOE PpACHPENEICHUE [BYX CIIy4alHBIX BEJIUYHH,
UCTIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENEeNICHUS IBYX CIIyUalHBIX BEJTHMYUH JUIS BBIICICHUS
pacnpeneseHus KaXX10M BEIMYUHBI, ONPEACIICHUS HE3aBUCUMOCTH CIIy4alHbIX BEJIMYMH;

CBOOOJTHO ONEPUPOBATh MOHATHEM MAaTEMaTHYECKOTO OXXHUIAHHS CIyYaiHON BEIWYHHBI
(pactipenienienus), NPUMEHSTh CBOMCTBA MAaTEMaTHUYECKOTO OXHUAAHUSA IPH PELICHUU 3ajad,
BBIYUCIISITH MATEMATUIECKOE OXKHIaHNEe OMHOMHAIBLHOTO 1 TEOMETPUIECKOTO paclpeieeHuH;

CBOOOJIHO OIEPUPOBATH MOHATUSAMU: JUCIEPCUS, CTAHIAPTHOE OTKJIOHEHHE CllydyailHOMH
BEJIMYMHBI, NPUMEHATh CBOICTBA AMCIEPCUM CIIy4allHON BEIMYMHBI (paclpelesieHus) Mpu
pEIIEHUN 3a/ad, BBIYMCIATH IUCHEPCUI0 M CTaHIAPTHOE OTKIOHEHHE TI'E€OMETPUYECKOro U
OMHOMHUAIBHOIO paclpeaeIeHull;

BBIUUCIIAT  BBIOOPOYHBIE XapaKTEPUCTUKU IO JIaHHOM BBIOOPKE U  OLICHUBATh
XapaKTEPUCTUKU T'€HEPAIbHOM COBOKYINHOCTH [JAHHBIX IO BBIOOPOYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOATHOCTU COOBITUH M MPOBEPATH NPOCTEHIINE CTATUCTUYECKHUE THUIOTE3Bl,
IIOJIB3YSICh NU3YUEHHBIMU PACIPEACIICHUSIMMU.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBOo 4yacoB JJIeKTPOHHbIE
No i/nt HaumeHoBaHue pa3jiejioB H TeM K I (uudposbie)
) NPOrpaMmblI Bcero 06H TPOTLHBIC pﬁaKanecxne o0pa3oBaTe/bHbIe
padoThI padoTsbI pecypeb
1 DJIeMeHTHI Teopuu rpados 3
2 City4aifHbIe OTIBITHI, CITyYaiiHbIE COOBITHS U 3
BEPOSITHOCTH COOBITUI
Omnepanuu HaJ MHOKECTBAMH U
3 coObITusiMu. CloskeHHEe U YMHOXKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumeble coObITHS
4 DneMeHThl KOMOMHATOPUKH 4 1
Cepun nocienoBaTebHbIX UCIIBITAHUI.
5 Ucneitanus bepnymin. CioyyaiiHsiii BBIOOp )
U3 KOHEYHON COBOKYITHOCTH
6 CrnyuyaliHble BEJIMYMHBI U paclpeeIeHUs 14 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KosanyecTBo yacoB DJIeKTPOHHbBIE
Ne m/m HaumeHoBaHue pa3/iesioB U TeM Konrpoasnuie | TpakTiseckue (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI pecypes
1 3aKoH OOJIBIINX YUCEI S)
2 DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKU 6
HenpepbiBHBIE CilydaliHbIE BETMYHHBI
3 (pactipeenieHus ), oKa3aTeIbHOE U 4
HOPMAaJIbHOE pacipeaeIeHHs
4 Pacnpenenenne Ilyaccona 2
5) CBs13b MEXJ1y ClTy4allHBIMM BEJIMYMHAMHU 6
6 O060011eHIe U CHCTEeMaTH3aIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

I'pad, cBs3HBIN Tpad, npeacTaBiIeHUE
3a/1a4M ¢ MOMOIIBIO rpada

Crenenb (BaJIEHTHOCTb) BeplInHEL. [1yTh
B rpade. Llenu u nuKIIbI

I'padsr Ha TOCKOCTH. lepeBo
CIIy4alHOT'O DKCIIEpUMEHTA

CrnyyaliHble S9KCIIEPUMEHTHI (OTBITHI) U
cilyyaiiHble cOObITHA. DeMeHTapHbIe
cOOBITHS (MCXOJIbI)

BeposiTHOCTB citydaiiHOTO COOBITHS.
BepositHOCTH cOOBITHI B OIIBITaX C
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
COOBITHSIMH

BeposTHOCTH citydaiiHOTO COOBITHS.
BepositTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSIMU

[Tepeceuenne, 00beTMHEHNE MHOKECTB
U COOBITUHN, TPOTUBOIIOIOKHBIE
coObITust. PopMysia CIOKEHUS
BEPOSTHOCTEN

VYcnoBHas BEPOATHOCTb. Y MHOYKEHHE
BeposiTHOCTEN. Dopmysa ycI0BHON
BEPOSATHOCTH

YcaoBHas BCPOATHOCTD. YMHOKEHHUE




BeposATHOCTE. DopMyria yCIOBHOM
BEPOSITHOCTH

10 DopmyIia NOJTHON BEpOITHOCTH

11 ®opmyna baiieca. HezaBucumelie
COOBITHS

12 KomOuHaTopHOE IPaBUIIO0 YMHOKEHMS.
IlepecTanoBKHU U pakTopuan

13 Yucno coueranuii. TpeyroibHUK
ITackans

14 ®Dopmyna 6unoma HproToHna
Kontponbnas padorta Nel: "I'padwl,

15 BEPOSATHOCTH, MHOXKECTBA,
KOMOHHaTOpuKa"
bunHapHbIl Ciiy4ailHbIM OIBIT
(ucmipITaHue), ycrex U HeyJaya.

16 He3aBucumele ucneiranus. Cepust
HE3aBUCHMBIX HCIIBITAHUH JI0 IEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH J10
NIEPBOTO ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUN
bepnyu

19 Crny4aiiHblii BBIOOp M3 KOHEUHOM
COBOKYITHOCTH

20 [IpakTuueckas pabora c
UCIIOJIb30BAHUEM IEKTPOHHBIX TAOIHIL
Cnyuaiinas BenuunHa. Pacnpenenenue

21 BeposATHOCTeH. Jlnarpamma
pacrpeeseHus

99 Omnepanuu Haj CIy4aitHBIMU

BenmunHamu. [Ipumepsl pacnpenenenuil.




bunapnas ciyyaiinasi BeIuunHa

['eomeTpuyeckoe pacnpesesieHue.

23 1
buHoMuanbHOE pacnpeneneHne
MareMarnueckoe 0KMIaHNUE CIIydalHON

24 Benn4urHbI. COBMECTHOE pacipeiesieHrue 1
JIBYX CIYYalHBIX BEIMYUH
He3zaBucumele ciaydaiiHble BETUYHHBI.

o5 CBolicTBa MaTEMaTUYECKOTO OXKUAAHHUS. 1
MaremaTrueckoe OXHuIaHne OMHAPHOU
CIIy4yallHOM BEJIUYHMHBI
Matematuyeckoe 0XKu1aHue

26 TreOMETPUYECKOT0 U OMHOMHUATBHOTO 1
pacupeaeneHnun

27 Jlucniepcust U cTaHAAPTHOE OTKJIIOHCHHE 1

28 Jucnepcust OMHapHOU CiTy4aiiHON 1
BennurHbl. CBOWCTBA TUCTIEPCHU
Marematnueckoe 0KHaaHue

29 IIPOU3BENICHUS U IUCIIEPCHUSI CYMMBI 1
HE3aBUCHMBIX CIIYYailHBIX BEITHYUH

30 [IpakTuueckas pabora c 1
UCIOJIb30BAaHUEM JIEKTPOHHBIX TAOJIHIL
Jucnepcus OMHOMHATIBHOTO

31 pacnpenenenus. [Ipaktuueckas padota ¢ 1
UCIOJIb30BAaHUEM JIEKTPOHHBIX TAOJIHIL

32 O060011eHre U crcTeMaTu3alus 3HaHu| 1
KontponbHas padora Ne2: "Hcnbitanus

33 beprymm. CinyJaiiHble BETHYUHBI U 1
pacnpeneneHus"

34 O06o0011eHre U crcTeMaTu3alus 3HaHU| 1

OBLIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTuyeckue
padoThbI

Jara
U3y4YeHust

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

HepasenctBo YeObimena. Teopema
Yeopimena. Teopema beprymmm. 3akon
OOJIBIINX YHCE

HepasencrBo YebOnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
OOJIBIINX YHCEI

HepasencrBo YebOnimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
OOJIBIINX YHCEI

Br100pouHbIif METO] ICCIIEIOBAHUIMA

IIpakTryeckas paboTa ¢ UCIOIB30BAHUEM
JIEKTPOHHBIX TAOJIHIL

I'enepasibHast COBOKYITHOCTb U CIIy4aiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukamu. OLieHKa CpEHETO U
JUCIIEPCUU T€HEPAIbHOM COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

I'enepasibHast COBOKYITHOCTb U CIIy4aiHas
BbIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTtepucTukamu. OLieHKa CPEIHETO U
JUCTIEPCUU T€HEPAIbHOM COBOKYITHOCTH C
MIOMOIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK

OneHnBaHUE BEPOSTHOCTEN COOBITHH TIO
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MIPOCTEHNIINX TUIIOTE3 C IOMOIIBIO CBOICTB
M3Y4YEHHBIX pacipeieseHun




CraTtucTrudueckas TUIIOTE3a. HpOBepKa

10 MPOCTEUIIINX TUITOTE3 C IOMOILBIO CBOMCTB 1
M3YUYEHHBIX paclpeieleHui

11 IIpakTryeckas paboTa ¢ UCIOIB30BAHUEM 1
AIIEKTPOHHBIX TAOJINIL

12 IIpuMepsl HENIPEPBIBHBIX CIIy4anHbIX 1
BeNMYMH. DYHKIUS IJIOTHOCTH BEPOSITHOCTU
PaBHOMepHOE pacnpenenenue. [Ipumepst

13 3a]1a4, IPUBOISALINX K [T0KA3aTEIbHOMY U K 1
HOpPMAaJIbHOMY pacIipeleIeHUsIM

14 @DyHKIUS MIIOTHOCTH BEPOATHOCTH 1
[I0KA3aTEeIbHOI0 paclpeaeaeHus

15 @OyHKIMS ITIOTHOCTH BEPOSITHOCTH 1
HOPMAaJILHOTO paclpeesIeH s
[TocnenoBaTenbHOCTh OIMHOYHBIX

16 He3aBUCUMBIX coObITHH. [Ipumep 3anaun, 1
npuUBOAsIIEH K pacnpenenenuto Ilyaccona

17 [IpakTryeckas paboTa ¢ UCIOIB30BAHUEM 1
AJIEKTPOHHBIX TaOJIHUI

18 KoBapuanus nByx ciiy4allHbIX BEJIMYUH. 1
Kosdduunent koppensuuu

19 CoBMmecTHbIE HAOIIOIEHUS IBYX BEJIMYUH 1

20 Br10opouHbiilt K03 pUIIMeHT Koppensiuu 1

21 Paznuune Mexny JII/IHeI\/'II\-’IOI\/'I CBS3BIO U 1
MPUYHUHHO-CJIEICTBEHHOH CBSI3bIO

22 Jluneiinas perpeccust 1

23 [IpakTuueckast paboTa ¢ UCIOIb30BAHUEM 1
AJIEKTPOHHBIX TAOJIHIL

24 [IpencraBneHne JaHHBIX ¢ TOMOIIBIO TaOJIHIL 1
U AMarpaMm, onucareabHasi CTaTUCTHKA

o5 OmnBITH C PABHOBO3MOXXHBIMHU 1

QJICMCHTAapHbIMU COOBITUSIMH




Brruucienue BepoITHOCTEH COOBITHH C

26 1
pUMEHEHHEM (HOopMYyIT
Brruuciienue BeposTHOCTEH cOOBITHI C

97 MIPUMEHEHUEM I'paUUECKUX METO/IOB: 1
KOOpJIWHATHAS MpsiMasi, IePeBo, AUarpaMmma
Dilnepa

28 CrnydaiiHple BEJTMYUHBI U pacipeielICHUs 1

29 MaremaTHyecKoe OKHUIaHUE CIydYailiHOM 1
BEJTMYHUHBI

30 MaremaTu4yecKoe OKHUIAHUE CIyYalHON 1
BEJTMYHHBI

31 Kontponbnas padota: "BeposTHOCT 1 1
CTaTUCTHKA"
Brruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM GopmyIl u rpadudecKux 1
METOJIOB
Brruncnenue BeposiTHOCTEN COOBITUH C

33 pUMeHeHHeM (GopMyIl U TpapuyecKux 1
METOJIOB
CrnyuaitHble BETMYMHBI U PacIpeieiICHUsI.

34 MareMatuueckoe 0kHMIaHue CITy4YaiiHON 1
BEJTUYHHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




«I'EOMETPUSI»
MNOSICHUTEJBHAS 3AIIUCKA

['eomeTpus sBisgercs OAHMUM M3 0a30BBIX KypCOB Ha YpOBHE CpeIHEro oOIero
o0pa3oBaHUs, TaK Kak 00eCreunBaeT BO3MOKHOCTh U3YUCHUs JUCIUILINH €CTECTBEHHO-HAYIHON
HaIIPaBJICHHOCTH M MPEAMETOB T'yMaHHUTAPHOTO LHKIA. [IOCKOJIBKY JIOTMYECKOE MBILIICHUE,
dbopMupyeMoe TpU H3YYCHHHM OOYYAIOUIUMUCS TOHSITHWHBIX OCHOB TEOMETpPUH, IIPH
JIOKa3aTelIbCTBE TEOPEM M IOCTPOCHUM LENOYKH JIOTMYECKUX YTBEPXKICHHU IpU PEIICHUU
TCOMCTPHUYCCKUX 3alda4d4, YMCHHC BbBIABHUIaTb W OHNPOBCPraTb THUIIOTE3bI HCEIIOCPCACTBCHHO
UCIOJIB3YIOTCSl TIPU PEIICHUHU 3aJa4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YACTHOCTH (PU3MUECKHX
3a/1a4.

Llenp ocBoeHus mporpaMMbl yueOHOro Kypca «['eomerpus» Ha yriiyOJ€HHOM YpOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromMXCsl TMPU U3YYCHHH TE€OMETPUH, Kak
cocTaBisifoleil mpeaMeTHoN oOmactu «MaremaTuka U HHGpOpMaTHKa» dYepe3 obecreueHue
BO3MOXKHOCTH TPUOOpETEHHsI M HWCIOJB30BaHUS 0ojiee TIyOOKHMX T€OMETPHUYECKUX 3HAHWHA H
NEeNCTBUH, CHelM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ui YCHEIIHOTO MPOQECCHOHATBHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMAaTUKH.

[TpropuTeTHBIMH 33/lJadyaMH Kypca Tr€OMETPUHU Ha YriyOJIEHHOM YpPOBHE, paCHIMPSIONIUMU
N YCUJIMBAOIIMMHU KYypC 0a30BOro YPOBH:, ABJIAKOTCA:

paclIMpeHHe NPEACTABICHUS O TEOMETPUM KAaK YacTd MHUPOBOM KYJIbTYpbl M
dbopMHUpOBaHKME OCO3HAHUS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHPOM;

dbopMupoBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UrypaXx Kak O BaKHEHIIMX
MaTEMAaTUYCCKUX  MOACIAX, MMO3BOAIOMIUX  OINMMCBIBATH MW HM3y4YaTb PA3HBIC  ABJICHUA
OKpPY’KAloIlIero MUpa, 3HaHUE MOHATHIHOrO ammapata mno pasaeny «CrepeoMeTpus» y4eOHOTo
Kypca reOMEeTpuHU;

dbopMupoBaHUE YMEHHUS BIAJETh OCHOBHBIMU MOHATHUSIMH O MPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HaAHUE TeopeM, (POpMyn U YMEHUE MX HPUMEHSTb, YMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pelIeHHS 3a1ay;

dbopMHUpOBaHHE YMEHHMsI pPACIO3HABaTh HAa YEPTEkKaX, MOJCISIX M B PEATBHOM MHPE
MHOTOTPaHHUKHU U TeJla BPalleHUsl, KOHCTPYUPOBATh TEOMETPUUECKUE MOJIEIIH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTHU AKCHMOMAaTHUYCCKOI'O MOCTPOCHUMA
MaTeMaTHUYeCKUX TEeOpHuil, (OopMUpOBaHUE MOHUMAHHUS POJIU AKCMOMATUKH TPU TMPOBEIECHUU
pacCyXIeHHI;

dbopMupOBaHHE yMEHHMsI BIAJETh METOJAAMM [OKA3aTelIbCTB M aJTOPUTMOB pEIIEHUS,
YMCHUSA WX [PUMCHATH, IMPOBOAWUTL JOKA3aTCIBHBIC PACCYXXIACHHA B XOJAC PCHICHUA
CTEPEOMETPUYECKUX 3a7ad M 3aJad C T[PAKTHYECKUM cojlepkaHueM, (opmupoBaHue
MPEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MPU OOOCHOBAaHHMHM MaTEMaTHUYECKHUX
YTBEP>KJICHUM U POJIM AaKCUOMATHUKH B ITPOBEACHUH JIEIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHHE WHTEIUIEKTYAIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH
oOyyaromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BAaTEIbCKUX YMEHHHM, KPUTUYHOCTH
MBILUIEHUS, HHTEPECA K U3YUEHUIO T€OMETPUH;

dbopmupoBanre (HYHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUHU: YMEHHS
pacmo3HaBaTh MPOSIBICHHUS TEOMETPHUYECKHX TOHSTUN, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX W MPH U3YYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PpEANBbHBIX CUTyaluld, HCCIEHOBAHUS
ITOCTPOEHHBIX MOJENEN, NHTEPIIPETALIUY TIOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU CO/IEp)KATETFHBIMU JIMHUSIMU ydeOHoro Kypca «['eomerpus» B 10-11
Kiaccax sABIIOTCA: «lIpsiMble M IUIOCKOCTM B NIPOCTpaHCTBE», «MHororpaHHukm», «Tena
BpalleHUs», «BEKTOpPBI U1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.



ChopmynupoBannoe Bo @I'OC COO tpeboBaHHME «yMEThb ONEPHPOBATH MOHATHAMU,
pEeBaHTHBIMHU T€OMETPHH Ha yriiyOnéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJICpKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacrpesiesiieTcsi HE TOJbKO IO COJEp)KaTelIbHBIM JUHUSM, HO U MO TrojaM oOOydYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
®enepasibHOI pabouell MPorpaMMebl, pacrpeneaéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHUAIBHBIM BOIPOCaM OO0 YyYaroIIuecs
oOpalainuch HEOJHOKpaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJCHUE TE€OMETPUUYECKUMU
NOHATUSAMH W HaBBIKAMH IIOCIIEAOBATEIbHO M IOCTYNATENbHO, C COOJIOJACHHWEM TNPUHIIMIIA
IIPEEeMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
IpeCTaBICHUN OOYUYaIOUIMXCs, pacIiupsist U yriayonss e€, oOpas3ys MpoYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexox K U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3nath ycnoBus s nuddepeHumanuu  00ydeHHs, IOCTPOEHUS WHAMBHUIYaTbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHEUnTh YIIIYONEHHOE UW3yYeHHE TEOMETPHUH  Kak
cocTaBsitolIeil yaeOHoro npeamera «MareMaTukay;

HOJATOTOBUTH OOYUYAIOMIMXCSI K MPOJOJDKCHUIO M3YYCHUS MATEMAaTHKH C Y4ETOM BBIOOpA
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccroHAIbHBIM
o0pa3zoBaHHEM.

Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kitacce — 102 gaca (3 yaca B Heneno), B 11 kiacce — 102 yvaca (3 yaca B Heeno).



COJAEP/KAHUE OBYYEHUA
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IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsMasi, IIOCKOCTb, IpocTpaHcTBo. [loHsTne 00
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3aumHOe pacnonokeHue IpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECs, IapalieibHble U
cKkpeuuBaromuecs npsmele. [IpusHaku ckpemmBaromuxcss npsambiX. [lapajuienbHOCT NPSMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: NapajuleIbHbIC IPAMBIE B IPOCTPAHCTBE, MAPaLIEIbHOCTD TPEX MPSIMBIX,
napajieNIbHOCTh MPSMOM U TI0cKocTH. [lapanensHoe u eHTpaIbHOE TPOSKTHPOBAHNE, H300paKEHHE
¢uryp. OcHOBHBIE CBOWCTBA MapajlIeIbHOIO MPOeKTHpoBaHUs. M300paxkeHne Guryp B napajienbHON
IIPOCKUUU. YIVIBI C COHAIPaBICHHBIMU CTOPOHAaMH, YIOJd MEXAYy IMpPSIMbIMM B IPOCTPAHCTBE.
[TapamienpHOCTh IUIOCKOCTEH: TNapajuleibHbIE IIOCKOCTH, CBOMCTBA NApAUICIBHBIX IIJIOCKOCTEH.
[Tpocreiiime mpocTpaHCTBEHHBIE (UTYPHI HA IJIOCKOCTH: TETpa’Jp, MapaulelieluIes], MOCTPOeHUE
CEUYCHUU.

[lepneHUKYIAPHOCTh NPSMOM M IUIOCKOCTH: IIEPIEHIUKYISPHBIE IPSMBIE B IIPOCTPAHCTBE,
IIpsIMbIE MapaJUIEIbHbIE U NEPICHIUKYJIAPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHANKYISIPHOCTH IIPSIMON U
IJIOCKOCTH, TEOpeMa O MPsIMOM MEepHEeHAUKYISIPHON IUIOCKOCTH. OpTOroHaIbHOE MPOCKTUPOBAHUE.
IlepneHuKynAp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHM N0 IUIOCKOCTH, PAacCTOSHHE OT HpPSIMOH [0
IUIOCKOCTH, TPOEKUUsi (UTYphl HA IUIOCKOCTh. [lepreHAMKYISAPHOCTh IJIOCKOCTEH: TpPU3HAK
NEPIEHIUKYJIAPHOCTH ABYX IUIOCKOCTEN. Teopema o TpéX MepneHauKyIsapax.

VYIubl B IPOCTPAHCTBE: YIrOJI MEXKIY IPSAMOMN U INIOCKOCTBIO, ABYTPAHHBIN YTOJj, JUHEHHBINA Yroil
IBYTPaHHOrO yria. TpEéXrpaHHbIM U MHOrorpaHssle yriibl. CBOMCTBA IIOCKUX YIVIOB MHOIOI'DAaHHOTO
yria. CBOHCTBA IJIOCKUX M JIBYTPAHHBIX YIJIOB TPEXTPaHHOro yriia. TeopeMbl KOCUHYCOB M CHHYCOB
JUI TPEXTPAHHOTO YIJa.

MHOrorpaHHUKHU

Bunael MHOrorpaHHMKoB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yrosnbHas npusma, npsmas U
HaKJIOHHAs TMpU3Mbl, OOKOBasi M IOJIHAas MOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, mpsiMOYroJibHbII
napajuleJienunen M ero cpoicrBa. Kpargaililime myTH Ha NOBEPXHOCTM MHOIOTpaHHMKa. Teopema
Oiinepa. [IpoctpanctBennas teopema [ludaropa. [lupamuaa: N-yronpHas nmupamujaa, TpaBUIbHAS U
yced€HHas nupamuibl. CBoiicTBa pébep M OOKOBBIX TIpaHeil NpaBWIbHOM mnHupamubl. [IpaBuiibHBIE
MHOT'OTPaHHUKH: IIPABWIIbHAS NpU3Ma U MPaBWIbHAS MUPAMUJIA, TPAaBUJIbHAS TPEYTOIbHAS MUPAMUIA U
NpaBUJIBHBIN TeTpasap, KyO. IlpeacraBieHne o MpaBHIBHBIX MHOTOTPaHHUKAX: OKTadJIp, MOJEKadJIp U
HKOCa’Ip.

Bbluuciienne 351eMEHTOB MHOTOTPAaHHUKOB: péOpa, nauaroHanu, yriel. Ilmomans OGokoBoi
MOBEPXHOCTU M MOJHOM MOBEPXHOCTU MPSMOM MPHU3MBI, IUIOIIAJh OCHOBAHMUW, Teopema O OOKOBOI
MOBEPXHOCTU TMpsiIMOM mpu3Mbl. Ilmomaas OOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH IPaBHILHOU
MApaMU/IbI, TEOpPEMA O IUIOMAAN YCEUEHHON TUPaMUBI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTBI CAMMETPUN MTPaBUIIBHBIX MHOTOIPaHHUKOB. CUMMETpHs
B IPAaBWJIBHOM MHOTOIPDAaHHHUKE: CHUMMETPHUS NapaJUICNICNMIENd, CUMMETpPUS IPABUIBHBIX IPU3M,
CUMMETpUS IPABWIBHON MUPaMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTOpa, BEKTOPBI
KOJUIMHEApHbIE, COHANIPABJICHHBIE U IIPOTHUBOIIOJIOKHO HAIIPaBJIEHHBIE BEKTOpPbl. PABEHCTBO BEKTOPOB.
JIeNCTBUA ¢ BEKTOPAMMU: CIIOKEHHUE U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHUE
BEeKTOpa Ha yucio. CBOWCTBA COXKeHNs BEeKTOpOB. CBOMCTBA YMHOXEHUS BEKTOpa Ha yucio. [lonsaTue
KOMILUIaHAapHbIE BEKTOpbI. [IpH3Hak KoMILIaHapHOCTH TpEX BEKTOpoB. lIpaBmio napamnenenunena.
Teopema 0 pa3yioKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. [IpsMoyronbHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunartel BekTopa. CBA3b MEXIy KOOpAMHATaMH BEKTOpa H
KOOpJMHATaMH TOYEK. YTOJI MeXAy BekTopamu. CKalsspHOE MPOU3BEACHNE BEKTOPOB.
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Tena BpaleHus

[ToHsTHS: MIIMHAPUYECKAs! TOBEPXHOCTh, KOHUYECKAasi TOBEPXHOCTh, ChepruyecKkasi HOBEPXHOCTb,
oOpa3yromue ToBepxHocTeil. Tema BpalleHUs: TWIMHIP, KOHYC, YCEYEHHBIH KOHYC, cdepa, mmiap.
Bsaumnoe pacrnonokeHue cdepbl U INIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cepe. M3o0paxenue ten
BpalleHHs Ha MIIOCKOCTH. Pa3BépTka mumHapa u konyca. Cummetpus cdeps 1 mapa.

O6bEM. OcHOBHBIE cCBOiicTBa 00bEMOB Teil. Teopema 00 00bEME MPSIMOYTOJIBLHOTO
napajenenunena u cieactsus u3 He€. O0OBEM NPsAMON U HAKIIOHHON MPU3MBI, HWIMHAPA, THPAMHUIBI U
KoHyca. O0bEM 11apa U MapOBOro CErMEHTA.

KoMOuHamu Ten BpamieHWsl 1 MHOTOTPaHHUKOB. [Ipu3ma, BnmcaHHas B IUJIUHAP, ONMMCAHHAS
okono nunuHapa. Ilepeceuenue chepsl u mapa ¢ mwiockocteio. Kacanue mapa u cdepbl MIOCKOCTbIO.
[ToHsiITHE MHOTOTPAHHUKA, OMUCAHHOTO OKOJIO cepsl, chephl, BIUCAHHOW B MHOTOTPAHHHUK WJIHM TEIO
BpalICHUSI.

[Tnomank TOBEPXHOCTH UWIMHIApA, KOHYyca, IUomanb cdepel u e€¢ uacreil. [lomobue B
npoctpanctBe. OTHolIeHHE 00BEMOB, IUIOMIAIel MOBepXHOCTEeN Mon00HbIX (uryp. I[IpeobpazoBanue
nonoo6ust, romoTeTus. Perenne 3a1a4 Ha MIIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[Toctpoenue cedeHuii MHOTOTPAHHUKOB M T€J BpAIICHHS: CEYCHHS HUIMHApaA (MapaielbHO U
NEPIEHIUKYIJIIPHO OCH), CEYEHHUsI KOHYCa (IapajulesbHble OCHOBAHUIO U NMPOXO/SILIUE YEPE3 BEPIIUHY),
CEYEHMs I11apa, METOJbl MOCTPOCHUSI CEUYECHMI: METOJ CJIE0OB, METOJ BHYTPEHHETO MPOEKTHUPOBAHMUS,
METO/ IIEPEHOCA CEKYIIEH TUNIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpancTBe. Omepainuu HajJ BEKTOpaMH. BeKTOpHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOr0 yMHOXeHHs. [IpsamoyronpHas cucTtemMa KOOPJIAMHAT B IPOCTPAHCTBE.
Koopaunatel Bekropa. Pasmokenume Bektopa 1o 06asucy. KoopauHATHO-BEKTOPHBI METOA IpH
peLIeHNU TEOMETPUUECKUX 3a1ay.

J{BM:KeHMS B IPOCTPAHCTBE

JiBuwxxenust mpoctpancTBa. OtoOpaxkeHus. JBuwkeHuss U paBeHCTBO Quryp. OOmue cBOHCTBa
JNBWO)KEHUW. Buapl JBWKEHUN: NapaJUlebHbIA MEPEHOC, UEHTpaJIbHAs CUMMETPHS, 3€pKajbHas
CUMMETpPHS, TOBOPOT BOKPYT npsimoil. [IpeoOpazoBanus nmogobust. [Ipsmas u cepa Ditnepa.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI YYEBHOI'O KYPCA «'EOMETPHUS»
(YI'IYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnanckoe BociMTaHue:

c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIUU O00YUAIOIETrocsi KaK aKTUBHOTO M OTBETCTBEHHOTO WJICHA
POCCHICKOT0O 00IIIeCTBa, IPEICTABIICHUE O MAaTEMAaTHUYECKIX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBICHHH, TPOLEAYp TPaKIAHCKOTO o0IIecTBa (BBIOOPHI, OMPOCHI U JAPYroe), yMEHHE
B3aUMOJICHCTBOBATH C COIIMAIIBHBIMA MHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKITUSIMU U Ha3HAYCHHEM;
2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh POCCHUUCKOM TPAKTAHCKOW WJACHTHYHOCTH, YBaXKEHHUS K MPOLUUIOMY H
HACTOSIEMY POCCUKWCKON MAaTEMATHUKH, LEHHOCTHOE OTHOLIEHHWE K JOCTHKEHHUSM POCCUHUCKUX
MAaTeMaTUKOB M POCCUUCKOM MaTEMAaTHYECKOW IIKOJbI, MCIOJb30BAHUE ATUX JOCTHXKEHUU B JIPYTHUX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKHY;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JIYXOBHBIX IIEHHOCTEH POCCHICKOrO0 Hapoaa, CHOPMUPOBAHHOCTh HPABCTBECHHOTO
CO3HAHUs, ITUYECKOr0 MOBEJCHNUS, CBA3aHHOTO C IPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAyKU U
JEeSATEILHOCTHIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOSHUE YCTOMYUBOTO OYIyIIETo;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETHYECKOE OTHOIIICHUE K MUY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, PelIeHN, pacCy ACHU, BOCOPUMMYHMBOCTh K MAaTEMaTUYECKUM acCIEKTaM Pa3JIMYHbIX BUIOB
HCKYCCTBA;

5) pu3znyeckoe BocIUTAHUE:

cOpPMUPOBAHHOCTh YMCHHS TPUMEHATh MaTeMaTUYCCKUE 3HAHUS B HHTEpPEcax 370pOBOTO U
6e3omacHoro o0Opasza *KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370POBBIO (3I0pOBOE MHTAHUE,
cOamaHCHPOBAHHBIA PEKUM 3aHATUN M OTABIXA, PErysipHas (pu3uveckas aKTHBHOCTH), (pu3mdeckoe
COBEPIICHCTBOBAHUE MPH 3aHITHUSAX CIIOPTUBHO-0310POBUTEIIBHON IE€SATEILHOCTHIO;

6) TpynoBoe BocnuTaHME:

TOTOBHOCTh K TPYydy, OCO3HaHHE IIEHHOCTH TPYIONIOOUs, HWHTEpeC K pa3Iu4HbIM cdepam
MpoeCCHOHAIIBHON JIEATETbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKONM M €€ NPWIOKCHUSMH, yMEHHUE
COBEpIIaTh OCO3HAHHBINM BBHIOOP Oymyiiell mpodeccuu U peann30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
MJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3OBaHHIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEW KU3HU, TOTOBHOCTh K AKTMBHOMY YYAacTHIO B PEUICHUWU MPAKTUUYECKUX 3a]1a4y
MaTeMaTU4eCKOW HalpaBJIECHHOCTH;

7) 3K0J10rnYecKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPhI, MOHUMAHHE BIUSHUS COIUATBHO-IKOHOMUYECKUX
MPOLIECCOB HAa COCTOSIHME MPUPOAHOW U COIMAIBHOM Cpefbl, OCO3HAHHME TJI00AIIbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOJIEM, OpUEHTAIMs Ha TPUMEHEHUE MaTEeMaTHUYECKUX 3HAHUM JIJIsl peIIeHUs 3a/1a4
B 00JIaCTH OKpYXalolle cpespl, MIaHUPOBAHUE MOCTYIKOB M OIEHKHM UX BO3MOXKHBIX MOCJEICTBUN
JUISl OKPY>KaroIen CpeJibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOIIIECTBEHHON TMpPAaKTHKH, TIOHMMaHHWE MaTeMaTHUYeCKOM HaykM Kak c@epbl YeIoBeuecKon
NESTETLHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTH JJISl Pa3BUTHS [IUBWJIM3AIMHU, OBIAJACHUE S3BIKOM
MareMaTUKd U MaTEeMaTUYECKOM KYJIbTYpOll KakK CpeICTBOM TO3HAHUS MHpaA, TOTOBHOCTh
OCYIIECTBJISITh MTPOCKTHYIO M UCCIIEIOBATEILCKYIO IEATEIbHOCTh WHANBUYyalIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS



basoBble Jlornyeckue 1eMcTBUSA:

BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHBbIC NPHU3HAKUM MaTEeMAaTUYECKUX OOBEKTOB, MOHSITUIA,
OTHOIICHUH MEXKIYy TIOHATUSAMHU, (OPMYIHUPOBATH ONPEICICHUS TMOHSITHHA, YCTaHABIUBAThH
CYUIECCTBEHHBI MpPHU3HAK KJIAacCU(UKALUM, OCHOBAaHUS Ui OOOOIICHHS M CpaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIPUHUMATh, (HOPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC U OTPUIIATENbHBIE,
€IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MaTEeMaTHMYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M W MPOTUBOpeuUs: B (hakTax, ITaHHBIX,
HAONIIOJICHUSAX W YTBEPXKACHUSX, MPEAJIararb KPUTEPUU I BBISIBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JIeNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUCHUMN,
YMO3aKIIOYEeHUI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JI0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKACHHHN (MpsMble U OT
MIPOTUBHOTO0), BBICTpanBaTh apryMEHTALUIO, TPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC CYXKICHHSI M BHIBOJIBI;

BBIOMpATh CIIOCO0 pelieHus yueOHOU 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BBIOUPATH
HanboJee MOAXOIAIMNN C y4ETOM CAMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1elcTBUA:

HCIIOJIb30BaTh BOIMPOCH! KaK HMCCIICIOBATEIILCKUI WHCTPYMEHT MO3HAHUS, (DOPMYIHPOBATH BOIPOCHI,
bukcupyoomuye MTpOTUBOpeUHe, MpoOIeMy, YyCTaHaBIMBaTh HCKOMOE U JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apI'YMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOAUTh CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM OSKCIEPUMEHT, HCCIEAOBaHUE [0 YCTAHOBIICHUIO
0CcOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, MPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXITy
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOSITENIbHO ~ (pOpMyNIMpoBaTh O00OOIIEHHsST H BBIBOABI 10  pe3yiabTaraM IPOBEAEHHOTO
HAOIIO/IEHNUsI, WCCIIEIOBaHMs, OILIEHHWBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3YyJlbTaTOB, BHIBOJIOB U
00001IeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTUE TMPOILIECCA, a TAKXKE BBIABUTATH MPEANOJIIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIIATH JAeUIUTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAMMBIX NIJIi OTBETA HA BOMPOC U IS PEIICHUS
3a/1a4u;

BBHIOMpPATh MHPOPMAIMIO U3 MUCTOYHUKOB PA3IUYHBIX TUIOB, aHAIM3UPOBATh, CUCTEMATH3UPOBATh U
HMHTEPIPETHPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U (POPM MpeacTaBICHUS;

CTPYKTYpUpPOBaTh WHGOPMAIUIO, TMPEACTaBIATh €€ B pPa3IM4HbIX (opMax, WUTIOCTPUPOBATH
rpapuyuecKy;

OIICHUBAThH HAJEKHOCTh HHPOPMAIIMU 110 CAMOCTOATENEHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KommyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe J1eliCTBUS

Oo0menne:

BOCIPUHUMATh U (pOPMYIHPOBATH CYXJAECHUS B COOTBETCTBUH C YCIOBHUSIMH U LIEJIIMU OOILIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPAaYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX, 1aBaTh OSICHEHUS
10 XOAy PEIICHUS 3a]a4i, KOMMEHTHPOBATh MIOJyYE€HHBIN PE3YyJIbTAT;

B XOJIe OOCYXIEeHMS 3aJaBaTh BOIIPOCHI MO CYLIECTBY OOCYXJIaeMOH TEMbI, MPOOJIEMBI, periaeMoit
3aaa4yM, BBICKA3bIBATh HJACH, HAICJICHHBIC HAa ITOHMCK PCIICHHA, COIIOCTABJIATH CBOU CYXICHHA C
CYXIEHUSMH JAPYIMX YYacCTHUKOB JHajora, OOHApYXHBAaTh paziIMuue W CXOJCTBO IO3UIHHA, B
KOPPEKTHOI popme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,

IPEACTABIATh  PE3yJAbTaThl  PELIEHUS  3aJayd, OKCIIEPUMEHTa, MCCIENO0BaHUSA, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (popMaT BBICTYIUIEHHS C Y4€TOM 3ajay IMpe3eHTAalud U 0coOeHHOCTen
ayIUTOPHH.



PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA

Camoopranuszaumus:

COCTaBJIATh IUIAH, aJTOPUTM PEIICHUS 3a/1a4, BBIOMPATH CIIOCOO PEIICHUs C YIETOM HMEIOIIHXCS
PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BApUAHTHI PEIICHUM C
y4€TOM HOBOU HH(OPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVIEKT:

BJIAJIETh HABBIKAMH II03HABAaTENbHOW pe(IeKCHMH Kak OCO3HAHMS COBEPIIACMBIX JICHCTBUH U
MBICITUTENIBHBIX TPOIECCOB, UX pEe3yJbTaTOB, BJIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
rpoiiecca U pe3yjibTaTa peleHrus MaTeMaTUuYeCKOM 3a1a4u;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3a/1a4d, BHOCUTh KOPPEKTHUBBI B
JEeSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, IAHHBIX, HAWIEHHBIX OINMMOOK, BBISBICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUYUHBI JOCTHIKCHUS WU
HEJOCTHKEHUSI PE3y/bTaTOB JEATEIbHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MMOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAUBUIYaJTbHONW pabOTHI MPHU pEIICHUU
yuyeOHBIX 3a/ay, MPUHUMATh 1IE€Tb COBMECTHOM JEeATENbHOCTH, IUIAHUPOBATh OpPraHU3aIUI0
COBMECTHOM pabOThI, paclipeesiaTh BUIbl padOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YJIbTAT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBATh B I'PYIIOBHIX (popMax paboThl (0OCYXKIeHUsI, OOMEH MHEHUMH, «MO3TOBBIC IITYPMBI» U
WHBIE), BBIMOJHATH CBOK YacTh pabOThl U KOOPAMHHUPOBATH CBOU JEHUCTBUS C IPYTMMH YI€HaMU
KOMaHJIbl, OLICHMBaTh Ka4yeCTBO CBOETr0 BKJIaga B OOMMNA MPOAYKT IO  KPUTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny 10 kiacca oOyyaromuiicss Hay4uTCs:

J CBOOOZHO OINEPUPOBATh OCHOBHBIMM MOHSATHUSIMH CTEPEOMETPHM IpU pEHIeHHH 3anad U
IIPOBEJICHUN MaTEMaTHYECKUX PacCYKIECHUM;

o IPUMEHATh AKCHOMBI CTEPEOMETPHM M CIEACTBHS M3 HUX IPU PELIEHUH T€OMETPUYECKUX
3ajady;

o KJIaccu(UIMpPOBaTh B3aUMHOE pPAacIlOJIOKEHHE NPSIMbIX B IPOCTPAHCTBE, IJIOCKOCTEH B
IIPOCTPAHCTBE, NPSMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE;

J CBOOOJHO OMEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C YTJIaMH B IPOCTPAHCTBE: MEXKAY MPSIMBbIMU
B [IPOCTPAHCTBE, MEXY NMPSAMON U MIOCKOCTHIO;

J CBOOOJTHO OTIEPUPOBATH MOHATHIMMU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

J CBOOOJTHO  PacCHO3HAaBaTh OCHOBHbIE BHJbl MHOTOTPAaHHHUKOB  (MpH3Ma, NHUpaMHJa,
NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo);

J KJIaCCU(UIIUPOBATh MHOTOTPAHHUKH, BEIOMpasi OCHOBAHUS JJIs1 KJIaCCU(PHUKAIUY;

o CBOOOJHO ONEpPUPOBATH MOHATHUAMHU, CBA3AHHBIMU C CEYEHHEM MHOTOTPaHHUKOB IJIOCKOCTHIO;
. BBINOJIHATh TapaljielibHOe, IIEHTPAJlbHOE W OpPTOrOHAIBHOE MPOEKTUpOBaHHE (uryp Ha
TUIOCKOCTD, BBITOJHSTH H300pakeHHUs (PUTYp Ha MIOCKOCTH;

o CTPOUTH C€YEHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOAAMH, BBIIOJHATH (BHIHOCHBIE) MJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX GUTYD: BUJI CBEPXY, COOKY, CHU3Y;

. BBIUNCIIATH IUIOIIAAU MTOBEPXHOCTEN MHOTOIPAaHHUKOB (IpHU3Ma, MHUpaMUAa), FTEOMETPUUECKUX
TeJ ¢ MpUMeHeHueM Gopmy;

J CBOOOJHO ONEpUPOBATH MOHATUSAMHU: CUMMETPHsI B MPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTb

CUMMETpUH, LIEHTP, OCh U IMIIOCKOCTh CUMMETPUU (QUTYPBI;



J CBOOOJTHO OIEPUPOBATH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIMHATaM B
IIPOCTPAHCTBE;

o BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

J pemate 3aJadyd  Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOIIEHWH U  HAaXOXKICHHE
TFE€OMETPUUYECKUX BEIUYMH, NPUMEHSS W3BECTHBIE METOJbl IPU PEUICHHMM MaTeMAaTHYECKUX 3ajad
HIOBBIIIEHHOT'O ¥ BBICOKOT'O YPOBHS CJIOXKHOCTH;

o IPUMEHSATh IPOCTEHIIME IPOrpaMMHBIE CPEICTBA U  AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a]au;

J U3BJIEKaTh, IPeOOpa3oBbIBATh M HHTEPIPETUPOBATh HMH(MOPMAIMIO O IPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MpeaCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

o IPUMEHSTh IOJY4YEHHbIE 3HAHMUS HAa IPAKTUKE: CPaBHMBAThb M aHAJIU3UPOBATh pPEAJbHBIC
CUTyallud, [PUMEHATb U3YYEHHbIE IOHATUS B IIpOLIECCE IIOMCKA PELIEHUS MaTeMaTUYECKU
c(OpMyIHpPOBaHHONW MpOOJEMBl, MOJEIUPOBaTh pEAJbHbIE CHUTyallud Ha S3bIKE TI'E€OMETpPHUH,
UCCIIEI0BaTh IIOCTPOECHHBIE MOJIEIM C HCIHOJb30BAHUEM TIE€OMETPUUYECKUX IOHATUH U TEOPEM,
anmapara anreOpbl, pelaTh MPAKTUYECKHE 3a/lauM, CBSA3aHHBIE C HAXO0XKJICHUEM I'€OMEeTPUYECKHX
BEJIMYNH;

J UMETb NPEACTaBICHUs 00 OCHOBHBIX JTallaX Ppa3BUTUS TEOMETPUU KaK COCTAaBHOW YacTH
¢dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xonny 11 kiacca oOyyaromuiicss HAy4uTCsS:

L CBO6OI[HO ONCprupoOBaTh IMOHATHAMH, CBA3AHHBIMU C IIHJIPIHI[pPI‘-IGCKOfI, KOHHYECKOU U
cepruiecKoil MOBEPXHOCTSIMHU, OOBICHATH CITIOCOOBI ITOTyUSHHS,

o OTIepUPOBATH MOHSATUSMH, CBA3aHHBIMU C TE€JIaMH BpAlllEHUs: [IIUHAPOM, KOHYCOM, chepoit u
1apom;

o pacmo3HaBaTh Tella BpamieHus (IWIMHAP, KOHyc, cdepa M Imap) W OOBSICHITH CIIOCOOBI
IMOJIYYCHHA TCJI BpalllCHU A,

o KJIaCCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPephl U MIO0CKOCTH;

o BBIUMCIISATh BETUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpalleHUs, 00BEMBI U IJIOLIAAN
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TeJ C IPUMEHEHHEM (HOpMYIT;

L CBO6OI[HO OIICpHUPOBATHL IMOHATHAMH, CBIA3AHHBIMHU C KOM6I/IHaIII/15[MI/I TCJI BpallCHUA U

MHOT'OIPaHHUKOB: MHOTOTPAHHUK, BIHUCAHHBIH B cdepy U ONUCaHHBIM OKono cdepsl, cdepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WMJIU TEJIO BPAIICHUS;

o BBIYUCIIATH COOTHOLICHUS MEXy TUIOIIAAsIMU TOBEPXHOCTEN 1 00bEMaMU OJJOOHBIX TEI;

o u300pakaTh M3y4yaemble (DUTYpBI, BBINOJHATH (BBIHOCHBIE) IJIOCKHE UYEPTEXHM U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (UTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TEJ BpallleHHs;

J U3BJIEKATh, WHTEPIPETHUPOBaTh U MpPeoOpa3oBbIBaTh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX Urypax, MpeACTaBICHHYIO Ha YEPTEKaX U PUCYHKAX;

o CBOOOJTHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTRE;

o BBITOJIHATH ONIEPALMH HaJl BEKTOpaMH;

o 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpPJUHAT;

o pelmars reOMETPUYECKHE 3a7auld Ha BBIYMCIICHHE YIJIOB MEXAY NPSAMBIMH M IUIOCKOCTSIMH,

BBIYHMCIICHHUC paCCTOHHI/Iﬁ OT TOYKHM J0 IINIOCKOCTH, B IMCJIOM, Ha IPHUMCHCHHEC BCKTOPHO-
KOOPAUHATHOI'O METO1a ITPU PCUICHUH,

o CBOOOJIHO OMEPUPOBATH TOHATHUSMHU, CBSI3aHHBIMU C JBHXKEHHEM B MPOCTPAHCTBE, 3HATH
CBOWCTBA JBUKECHUM;
o BBITIOJHATh M300pakeHHsT MHOTOTPAHHUKOB U TeNl BpAIllEHUs NPU MapalljieIbHOM TepeHocCe,

[EHTPATBHOW CUMMETPHUH, 3€PKATHHON CUMMETPHUH, PU TTOBOPOTE BOKPYT MPsIMOM, TpeodpazoBaHuUs
Mog00uS;



L4 CTPOUTL CCUCHUA MHOI'OTPAHHUKOB W TCJI BpallCHUA: CCUCHHA LUIMHIAPA (HapaJIJIeJIBHO n
NEPIEHANKYIIIPHO OCH), CEUeHHMs] KOHyca (MapajulelbHble OCHOBAaHMIO M NPOXOJALIME Yepe3
BEpILNHY), CEYEHHUS 11apa;

o UCIIOJB30BaTh METOABl IIOCTPOCHHS CEYEHHMH: METOX CJIENOB, METOJ BHYTPEHHErO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH;

o JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPIKIACHUS;

o OPUMEHSATh  TeoMeTpuueckhe  (akThl  JUIsI  PELIeHHs  CTEPEOMETPHUYECKUX  3ajad,

MIPEIITOJIATAIONIMX HECKOJIBKO IIIarOB PEIICHHUS, €CIU YCJIOBHS NMPUMEHEHHUS 3aJaHbl B SIBHOW U
HEsIBHOU (opMme;

J pemath 3aJadyd  Ha J0Ka3aTelbCTBO MAaTEeMATHYECKUX OTHOIICHUH U  HAXOXKICHHE
TCOMETPHUYECKUX BEIIMYUH;

. NPUMEHATh TMPOTPAMMHBIC CPEICTBA M DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHUCTEMBI TIpU
PEIICHUH CTEPEOMETPUICCKUX 3a]1aY;

o NPUMEHSTh TIOJyYCHHBIC 3HAHWS Ha IPAKTUKE: CPAaBHUBATh, aHAIM3UPOBAThH M OILICHUBATH
peanbHblE CUTYyallMH, NMPUMEHITh W3yYCHHBIC IOHSTHS, TEOPEMBI, CBOWCTBAa B IpOIECCE IOUCKA
pelIeHrsT MaTeMaTHYeCKU CHOPMYIUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEAbHBIC CUTYyallMd Ha
SI3bIKE TEOMETPUH, UCCIIEIOBATh MOCTPOCHHBIC MOJICIH C MCIOJIb30BAaHUEM I€OMETPUYCCKUX MOHITUN
W TeopeM, ammapara anreOpbl, pemaTh MNPAKTUYSCKUE 3a/ladyd, CBS3aHHBIC C HAXOXJICHUEM
TE€OMETPHUCCKUX BEITHYUH;

o UMETh TPEACTABICHUS 00 OCHOBHBIX J3Talax pPa3BUTHS TEOMETPUU KaK COCTABHON YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpamMmbl Bcero Kourpoanueie | - Ipakruueckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypel
1 Brenenue B crepeoMeTpuio 23 1
5 BsaumHoe pacrnonoxeHue npsiMbix B 5 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 HepneHz[HIEmepHOCTb MPSIMBIX U o5
IJIOCKOCTEN B MPOCTPAHCTBE
3) VYTl ¥ paccTosTHUS 16 1
6 MHororpaHHuKu 7 1
7 BekTops! B IpOCTpaHCTBE 12
8 HOBTOPGHI/IG, 000011IeHNEe U CUCTEMATH3AIIHS 5 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne m/m HaumeHoBaHue pa3iesioB U TeM O S N I Sea— (undposbie)
NpOrpamMmbl Bcero paBoTLI paGoTLI gglc);;(c)::neﬂbﬂme
1 AHanuTH4ecKasi FeOMETpUs 15 1
9 [ToBTOpeHwUe, 0606meHI:16 " 15 1
CHCTEeMaTH3alysl 3HAaHUH
3 O6bEM MHOTOTpaHHHKA 17 1
4 Temna BpamieHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrxenus 5) 1
7 [ToBTOpEHME, 0606HICHI:I€ u 17 9
CHCTEeMaTH3alysl 3HAaHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

OcHoBHbIe NpaBuiia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, MapajlieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
NpaBUjIa U300paKEHUS Ha PUCYHKE
TJIOCKOCTH, IMAPAJIICITBHBIX MTPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

Ilonstus: nepeCceKaromuecs MmIOCKOCTH,
InepeceKarommecs npsamas 1 nji0CKOCThb,
TOJIYIIPOCTPAHCTBO

[TonsTHA: EpeceKaroIuecs MIOCKOCTH,
NepEeCceKaroIINecs NpsiMasi U IIOCKOCTb;
IIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 00HEKTOB

MHororpaHHuKH, U300paKEHUE
MIPOCTEHIINX IPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINUX O0HEKTOB

AXCHOMEI CTCPCOMCTPHU U TICPBLIC
CICACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CJIEJICTBHS U3 HUX

AXCHOMEI CTCPCOMCTPHHU U TICPBLIC




cienctBus u3 HUX. CriocoOsbl 3a/1aHus
MPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TJIOCKOCTEH

10

N3o0pakeHue ceueHnii mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepecedeHus
IIOJIyYEHHBIX IJIOCKOCTEN. PackpaimBanue
MIOCTPOCHHBIX CEUCHU Pa3HBIMU [[BETAMU

11

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHUI Pa3HBIMU [[BETAMU

12

N300paxxenune cedyeHuit nupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEYCHUI Pa3HBIMU [[BETAMU

13

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pEbpa. N3o0paskeHne nepecedeHus
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU [IBETAMU

14

MeTton caemoB O IOCTPOCHUSA Ce4YCHUI

15

Mertopa cieoB /Ui HOCTPOSHUS CEUEHUH.
CaoiicTBa niepece4eHnid IpsIMbIX U
IIJIOCKOCTEN

16

Meton cieoB U1l IOCTPOEHUS CEUEHU M.
CBolicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue




BBIHOCHBIX YepTeKel U 3aluch 11aroB
MTOCTPOCHUS

18

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMUCh 1IaroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YepTeKel U 3aMuch 11aroB
MTOCTPOCHHUS

20

[TocTpoenue cevueHuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh [IaroB
MIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
[IPOIOPLIMOHANIbHBIX oTpe3kax. [Tonobue
TPEyroJIbHUKOB

22

[ToBTrOopenue mianumerpuun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexax. McTopus pazsutus
TJITAHUMETPUH U CTEPEOMETPHH

23

KourponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3aumHoe pacrosnoxeHue npsmMbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsmble. [Ipu3Haky ckpelmuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

TeopeMa o CylecCTBOBaHUH U
€AMHCTBEHHOCTH IPSIMOM MMapajuIeIbHON
JAHHOM NPSAMOU, IPOXOASILEH YEPE3 TOUKY
MPOCTPAHCTBA M HE JIeKalIeH Ha JAaHHOU




npsamoii. Jlemma o nepeceyeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

26

[TapannenbHOCTb TpeX HMpsiMbIX. Teopema o
TpEX mapajuieNibHbIX NpsAMbIX. Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

[TapannenpHOE POEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA NApaIIEITHLHOTO
npoekTupoBanusi. MI300pakeHne pa3HbIx
buryp B napaienbHON IPOEKIUU

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJIICHHBIMUA CTOPOHAMH. YTOJI
MEXIY NPSMbIMU

29

321,[[8.‘{1/1 Ha J0Ka3aTCIbCTBO U
HUCCICI0OBAaHUC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonsTHA: TapauIeIbHOCTD MIPSIMON U
IUTOCKOCTH B mpocTpaHcTse. [Ipu3nak
napayieIbHOCTH MPSAMON U MIOCKOCTH.
CaoiicTBa napamienbHOCTH NPSIMOU U
IJIOCKOCTH

31

I'eomeTprueckue 3aa4n Ha BBIYUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
MapaAJUIEIBHOCTBIO NMPSMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepes3
JAHHYIO TIPSIMYIO HA YepTEkKE U
MapajyIeIbHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUN

33

[TapannensHas npoexuus, IPUMEHEHNE
JUTSI IOCTPOCHUS CEUCHHM Ky0a 1
napauienenunena. CeoncTaa
napajuieJIenuIe1a U Ipu3Mbl




34

[Tapannensubie maockoctu. [pusnaku
[1apaJUIEIbHOCTH JIBYX IJIOCKOCTEH

35

Teopema o0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEeH
4yepes3 TOUKY, HE MPUHAJICKALLYIO TaHHON
IJIOCKOCTH U CIIEACTBHS U3 HEE

36

CaolicTBa napajuielbHbIX IJIOCKOCTEH: O
MapajvieIbHOCTH NPSIMBIX TIEPECEUCHUS
MIPU TIEPECEUCHUH JIBYX MapalIeIbHBIX
IIJIOCKOCTEMN TPEThen

37

CaolicTBa napamieiabHbIX IIOCKOCTEN: 00
OTpe3Kax MapajviesIbHbIX NMPSMbIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHbIMUA
IUIOCKOCTSIMH; O IIEPECEUCHUH IPSAMOM ¢
ABYMS ITapaJlJICIIbHBIMUA IIJNIOCKOCTAMHA

38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajuleJIenune1a

41

Beruucnenue JUiH OTpe3KoB B KyOe U
MPSIMOYTOJIBHOM Napajuiesenureie

42

[lepneHMKyYIAPHOCTD NPSMOM U
mnockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOH U
IIJIOCKOCTH

43

IlepnieH IUKyYIAPHOCTD NPSIMOM U
mockocTH. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSIMOHN U
IIJI0OCKOCTH

44

Teopema o CylecTBOBaHUU U




€IMHCTBEHHOCTH MPSMOM, IPOXOsIIeH
yepe3 TOUKY MPOCTPAHCTBA U
MIEPIEeHIUKYISPHOM K MIIOCKOCTH

45

[1nockocTu ¥ epneHAUKYISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

46

[ImocKOCTH U EPIIEHIUKYIIAPHBIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepneHuKymsp ¥ HAKJIOHHAS.
[TocTpoeHnue neprneHuKkyspa U3 TOYKU Ha
MPSAMYIO

48

[lepneHIuKyAp U HAKJIOHHAS.
[TocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSIMYIO

49

Teopema 0 TpEX NMepreHAUKyIIpax
(mpsimast u oOpaTHasi)

50

TeopeMma 0 TpEX NepHeHANKYIIAPAx
(npsimast m oOpaTHas)

51

Yron MCKAY CKPCHIMBAOIIIUMHCA
IPSAMBIMHA

52

[Tonck nepreHMKyIspHBIX IPSIMBIX C
TOMOILBIO TIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53

OpToroHanbHOE IPOEKTUPOBAHUE

54

[Toctpoenue ceuennii kyba, MpU3MBlI,
IIPaBWJIBHON MUPaMUABI C TIOMOILBIO
OPTOTOHAJILHOMN MPOEKIINH

55

[Toctpoenue ceuenunii kyda, MpU3MBlI,
IIPaBWJIBHON NMUPAaMUBI C IIOMOILBIO
OPTOTOHAJILHOMN MPOEKIINH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO IIockocTu. Ilnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX




57

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
TIJIOCKOCTH KaK CJICJICTBUE CUMMETPUU

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JO INIOCKOCTH

59

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
pPAcCTOSIHUM OT TOYKH JIO MJIOCKOCTH

60

CriocoObl OIyCTUTh NEPIIEHANKYISAPBIL:
CHUMMETpPHS, CIBUT TOYKHU 110
NapaJuIeIbHON IPSIMOU

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSIHUN

62

Kontponbnas padota "B3anmHoe
PacIoIOKEHUE MPSIMBIX U TIJIOCKOCTEH B
npocTtpaHcTae"

63

[ToBTOpEHME: Yyroa MEeXAy IPSIMBIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: yrom Mexay
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

F€OM€TpI/I‘I€CKI/I€ MCETOJABbI BBIYUCIICHU S
yrijia MCKAy NpsIMbIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yria

67

[Tepnenaukynspasle miockocTH. CBOMCTBA
B3aMMHO NEPIEHIUKYJISPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHMKyIIpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOK
IIEpeCEYEHM IBYX IJIOCKOCTEN
MIEPIEHUKYISIPHBIX TPEThEH MIIOCKOCTH

69

[IpsimoyronbpHbBIN Napasuienenunes; Kyo;




HU3MEPCHMUS, CBOMCTBaA MMpAMOYT'OJIbHOI'O
Iapajijicjcnuicaa

70

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajuieJIenunesia u ClIeCTBHE U3 Heé

71

CrepeoMeTpuyecKre U NpUKIIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCMoJI0KEHUEM MPSMBIX U TUNIOCKOCTH

72

HOBTOpeHI/IeZ CKpEIIUBAOIINECS IIPAMBEIC,
mapaJijICJIbHBIC IJIOCKOCTH B CTAHAAPTHBIX
MHOI'OI'PaHHHUKAaX

73

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKpCHIMBAOIHNXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTYAlUIAX

74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PaCCTOSAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

75

Breruucnenue paCCTOFIHI/Iﬁ MCKIY
CKpCHIUBAIOIIUMHUCA ITPAMBIMHU C
IIOMOIIBIO HepHeHﬂHKYHHpHOﬁ INJIOCKOCTH

76

TpEXrpaHHbIi yroy, HepaBeHCTBA IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOIO yIJIa

77

DneMeHTHI CPepPUIEeCKON TeOMETPUH:
reoJie3ndecKue JIMHUU Ha 3emiie

78

KontponbHast pabota "Yrisl u
paccrosiHus"

79

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €T0 3JIEMEHTHI"

80

[Tupamupa. Bunsl nupamua. [lpasunsHas
nupamMuaa

81

[Ipusma. [Ipssmast u HAKJIOHHASI IPU3MBI.




[IpaBwibHas nmpusma

[Ipsmoit napamienenunes,

82 PSIMOYTOJIBHBIN Mapajuienenunes, Kyo .

83 Brimykisie MHOTrOrpannuku. Teopema 1
Ditnepa
Brinykibsie MHOTOrpanHuKd. Teopema

84 Olinepa. IIpaBunpHbIe U NOTYNIpaBUIbHBIE 1
MHOTOTPaHHUKHU

85 KontposbHas padora "MHoOrorpaHHuky" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
IPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 PaznocTh BEeKTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIKAILUX B OJTHOU 1
TUTIOCKOCTH

92 CkaJisipHOE TTPOU3BEICHUE 1

93 Brrauciienue yria Mexmay BEKTOpaMu B 1
IIPOCTPAHCTBE

94 IIpocreiimme 3a1a4u ¢ BEKTOPaMH 1

95 IIpocreiimme 3a1a4y ¢ BEKTOPaMH 1

96 IIpocreiimme 3a1a4u ¢ BEKTOPaMH 1

97 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1

98 O060011eHre U cHCTeMaTH3allvs 3HaHU! 1

99 O060011eHre U cHCTeMaTH3alvs 3HaHUN 1

100 HTorosasi KOHTpOJIbHAs paboTa 1

101 HTorosasi KOHTpOJIbHAs paboTa 1

102 O00011IeHIE U CUCTEMATH3ALUS 3HAHUI 1




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







11 KJIACC

KoauyecTBo yacos DJIEKTPOHHbBIE
ara uudposbie
Nen/m | Tema ypoka A
Yp Beero Kongpo.m)Hue HpﬁaKaneCKne WiyueHusi | 0GpA3OBATENBHbIC
padoThI padoThbI pecypes
1 IToBTOpenue Temsl "KoopanHATHI BEKTOpa 1
Ha IJIOCKOCTH U B ITPOCTPaHCTBE"
5 [ToTOpenue Temel "CkansipHoe 1
IIPOU3BE/IEHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEXy BEKTOpPaMH B IPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
IPOXOJsIIeN yepe3 1Be TOUKu"
5 YpaBHEHHE IIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE ILITIOCKOCTH, HOPMaJb, 1
ypaBHEHHUE INIOCKOCTH B OTPE3Kax
7 BekropHoe npounsseneHne 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMUPOBAHNE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHKE
10 AHaTMTUYECKHE METO/IBI pacyéTa yria 1
MEX1y IPSIMBIMM B MHOTOI'PaHHUKAX
11 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEX1y TNIOCKOCTSIMA B MHOTOTPaHHHUKaX
12 ®opmyna pacCTOSHUS OT TOYKH J10 1
IJIOCKOCTH B KOOpJAMHATaX
13 Haxoxaenue paccTOSHUI OT TOYKHU 10 1
TIJIOCKOCTH B Ky0Oe
14 HaxosJ1eHre pacCTOSIHUIM OT TOYKH J0 1




IIJIOCKOCTHU B HpaBI/IJIBHOﬁ IMUpaMnuac

15

KoHnTpoisbHas pabota "AHamuTuyeckas
reoMerpus”

16

CeucHus MHOTI'OIpaHHUKOB: CTAaHAAPTHBIC
MHOTI'OI'paHHUKH

17

Ceuenuns MHOI'OI'PAaHHHUKOB: METO/, CJICIOB

18

CedeHuss MHOTOIPaHHUKOB: CTaHIAPTHBIC
IJIOCKOCTH, MIEPECEUCHUS MTPAMBIX U
IIJIOCKOCTEN

19

HapaHHeJ'IBHBIe IMPAMBIC U IIJIOCKOCTH:
napajiCJIbHbIC CCUCHUS

20

[TapannenbHbIE TPSAMBIE U INIOCKOCTH:
pacy€T OTHOIIECHUI

21

[TapannenbHble IPsAMbIE U INIOCKOCTH: YIJIbl
MEK]1y CKPEIIMBAIOIIMMHUCS TPSIMBIMU

22

[lepnenauKyIsIpHBIE IPSIMBIE U INIOCKOCTH:
CTaHJApTHBIE APl IEPIEHAUKYIISAPHBIX
IIJIOCKOCTEN M MPSIMBIX, CHMMETPUH
MHOT'OI'PAHHUKOB

23

IlepneHAUKYISpHBIE IPSAMBIE U IUNIOCKOCTH:
TeOpeMa O TpeX MEePHEHAUKYIISIpax

24

IlepnenauKyIsIpHBIE TIPSIMBIE U INTIOCKOCTH:
BBIYKCIICHH JIJIMH B MHOIOTPaHHUKAX

25

[ToBTOpEHME: MIOMIAAH MHOTOYTOIEHUKOB,
dbopMyIIBI IS TUTOIIACH, COOOpaXKeHUS
mog00ust

26

[ToBTOpEHME: MIOMAAN MHOTOYTOJIEHUKOB,
(bopMyIIBI IS TUTOIIAICH, COOOpaKEHUS
nooous

27

[ToBTOpEHME: MIOMAAN MHOTOYTOJIEHUKOB,
(bopMyIIBI IS TUTOIIAACH, COOOpaKEeHUS
mog00ust




HJ'IOH_IaI[I/I CeUeHHH MHOT'OI'paHHHUKOB!

28 IUIOINAAM MTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxeHus Mogoous
[Tnomaau ceueHNit MHOrOrpaHHUKOB:

29 IUIOINAAM MTOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxeHus Mogoous

30 Kontposbnas padota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS] MHOTOIPaHHUKOB"

31 O61éM Tena. OOBEeM MPSIMOYTOIBHOTO
napajjesnenunesa

32 3agaum 00 yaABOEHHH Ky0a, 0 KBajpaType
Ky0a; O TPUCEKINH yIiia
CrepeomeTpHyeCcKHe 3a1a4H, CBSI3aHHBIE C

33 00BEMOM MPSAMOYTOJIBHOTO
napaiesenumnea
[IpuknaaHbIie 33729, CBI3aHHBIE C

34 BBIUKCIICHHEM 00bEMa MPSIMOYTOJIBHOTO
napaiesienuea

35 O06BEM PSIMON TIPU3MEI

36 CrepeomeTpHUeCcKHEe 3a/1a4H, CBSI3aHHBIE C
BbIYHUCIIEHHEM 00BEMOB IPSIMOM MPU3MBI

37 [TpuknanHele 3a7auu, CBA3aHHbIE C 00BEMOM
IPSIMOMN TIPU3MBI
Borunicnenue 00bEMOB TEN ¢ TOMOIIBIO

38 omnpenenéHHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBI
Brruncnenre 06bEMOB Tell C TOMOIIIBIO

39 omnpenenénHoro uHTerpana. O0bEM
TUPAMUJIBI

40 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPaMHUJ] C OOLIUM YTIIOM

41 ®opmyna 06béMa nupamuibl. OTHOIIEHHE




00bEMOB IMUPAMHUJT C OOIITUM yTIIOM

CTepeOMeTpI/ILIeCKI/Ie 3aga4u, CBsA3aHHBIC C

42 . N
00bEMaMH HAKJIOHHOW MTPU3MBbI

43 CrepeomeTpuuecKue 3aJa4u, CBI3aHHbIE C
00BbEMaMK TUPAMHIBI
[Tpuknagueie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "OO0BbEMBI
Ten", CBSI3aHHBIE C 00BEMOM MUPAMUJIBI

16 [Tpumenenue o0bEMOB. Borunicienue
PACCTOSIHUS 70 TJIOCKOCTH

47 KonTponbnas pabota "O6béM
MHOTOTpaHHHKA"
[Hunuuapudeckas TOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHYECKON
MMOBEPXHOCTHU

49 Humuuap. [IpsMoit KpyroBod HUIMHAP.
[1nomans NOBEpXHOCTH NUIMHAPA

50 Konuyeckasi moBepXHOCTh, 00pazyroIue
KOHHYECKOU nmoBepxHocThH. Konyc

51 CeueHue KOHYca MI0CKOCTBIO,
napajuieIbHOM MIOCKOCTH OCHOBaHUS

52 Yceuénnslii konyc. M300paxeHne KOHyCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H ITOJTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOM MOBEPXHOCTH U MOJHOMN
MMOBEPXHOCTH KOHYyCa
CrepeomeTpudecKue 3aa4u Ha

55 JI0Ka3aTelIbCTBO M BEIYHCIICHUE,

MMOCTPOEHUEM CEUCHUM NWJINHJIPA, KOHYCA




56

CTCpCOMCTpI/ILIeCKI/Ie 3aJa4M Ha
JA0Ka3aTCJIbCTBO U BBIYUCICHUC,
IOCTPOCHUEM ceueHHI HNUJIMHAPA, KOHYCa

57

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
HUJIMHOPOM

58

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C
MUJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl U MIapa ¢ MIOCKOCTHIO.
Kacanue mapa u chepsl I10cKoCThI0. By u
n300pakeHHe 1apa

61

[epeceuenue cdepsl u IIapa ¢ MIOCKOCTHIO.
Kacanue mapa u chepsl I10cKoCThI0. By u
n300pakeHHe 1apa

62

VYpaBuenue chepsol. [Lnomans chepsl u eé
yacTen

63

Cummerpus cepsl 1 mapa

64

CrepeomeTpHuuecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIE
co cepoii ¥ mapoM, TOCTPOESHUEM UX
CEYEHUH TIIOCKOCTHIO

65

CrepeomeTpruecKkue 3aauu Ha
J0Ka3aTeJIbCTBO U BBIYMCJIICHUEC, CBA3aHHBIC
co cepoii U mapom, MOCTPOCHUEM UX
CEYeHNH MIO0CKOCTBIO

66

[Ipuknagaeie 3aaa9u, CBSI3aHHBIE CO chepoit
U IIapOM

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaH}IapTHBIe
mog00ust

68

Paznuunbie KOM6I/IH8.I_[I/II/I TCJI BpalliICHUS U
MHOTI'OI'PaHHUKOB




69

3agauu o Teme "Tena U MOBEPXHOCTH
BparnieHus"

70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71

KoHnTtposbHast pabora "Tena u moBepxHOCTH
BparnieHus"

72

O0béMm unuHIpa. Teopema 06 00bEMe
PSIMOTO IWJIHHAPA

73

Beruuciienrie 00EMOB TeJl ¢ TOMOIIBIO
onpenenéHHoro uuaterpaiga. O6bpéM KoHyca

74

[Tnomaan 60KOBOI U MOIHOM MOBEPXHOCTH
KOHYyca

75

CrepeoMeTpHueCcKUe 3a]]a41, CBSI3aHHBIE C
BBIYHCIICHHEM 00BHEMOB IIMIIMHAPA, KOHYCA

76

[Ipuknagueie 3agauun 1o Teme "O0BEMBI U
IJI0IaAu OBepXHOCTEN Ten"

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [lnomans chepsl.
CrepeoMeTpHuuecKre 3aa4u, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoBOTO
CErMEHTa U MIapOBOT0 CEKTOpa

78

[Tpuxnanueie 3ana4n o Teme "OOBbEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
wiomaabio chepsl. COOTHOMIECHHS MEXTY
IUIOLIA/IIMU TOBEPXHOCTEN U 00bEMaMu
MOJI0OHBIX TeN

79

[TonoOHbIE TeNa B MPOCTPAHCTBE.
N3menenune o6bEMa rpu mogo0uu.
CrepeomeTpuuecKue 3aa4u, CBsI3aHHbIE C
BBIUHCIIEHHEM 00BEMOB TEN U IUIOMIAIEN
IIOBEPXHOCTEN

80

KonTponbnas padota "Ilnomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"




81

JBmxenus npoctpancTBa. OTOOpakeHHUS.
JBuxenust u paBeHCTBO (huryp. OOrue
CBOMCTBA JIBW)XCHUU

82

Buapl nBrkeHuUiA: napajuiebHbIA IEPEHOC,
LEHTpaJIbHasi CHMMETpPHS, 3€pKaibHAs
CUMMETPHSI, TOBOPOT BOKPYT MIPAMOit

83

[IpeoOpazoBanus nomoodwus. [Ipsmas u chepa
Ditniepa

84

FGOMeTpI/IquKI/Ie 3aa4u Ha IPUMCHCHUC
JABHMXXCHUA

85

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTae”

86

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTo10B Kypca reomerpuu 10—11 knaccos,
cucremarusauus 3Hanuii: "l[lapamienbHocTh
IPSIMBIX U MJIOCKOCTEHN B MPOCTPaHCTBE"

87

O6o06matomee moBropeHue 11 moHATHI 1
MeTo10B Kypca reometpun 10—11 knaccos,
CUCTeMaTu3alus 3HaHuii: "BeKkTophl B
npocTpaHcTae”

88

O6o06matomiee moBTopenue 11 mousTHii u
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTpaHcTe”

89

Ob6o6muaroee nopropenue 11 noHsATuit u
MeToJ10B Kypca reometpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOIrpaHHHUKA"

90

O6o06matomee moBTopenue 11 moHsTHI 1
MeTOJ10B Kypca reomerpun 10—11 knaccos,
cuctemarusanus 3HaHuii: "OobeM
MHOTOTpaHHHKA"

91

Ob6o6maroee noropeHue 11 noHsATuil u




MeTOJ10B Kypca reometpun 10—11 knaccos,
cucreMartu3anus 3Hanuit: "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

92

O6o6maromee moBropeHue 11 moHsaTH 1
MeTOo10B Kypca reomerpuu 10—11 kmnaccos,
cucrteMarusanus 3Haguii: "Inomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TeNn"

93

HTorosast KOHTpOJIbHAS paboTa

94

Wrorosast KOHTpoJIbHAS paboTa

95

[ToBTOpeHue, 0600IIEeHNE U CHCTEMATH3AIUS
3HAHUU

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

97

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

98

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJIb B pa3BUTUN COBPEMEHHBIX
VH)KCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pasBUTHSA CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
VH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHI

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
VH)KCHEPHBIX Y KOMIIBIOTEPHBIX TEXHOJIOTHI

102

Hcropust pazBuTHs CTEPEOMETPUH KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
VHKCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOI ITPOT'PAMMBI

10 KJIACC
Koxa . .
IDOBEDSEMOL0 IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOI
posep NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus
pe3yJabTara
AJiredpa ¥ Hayaja MaTeMaTHYeCKOro aHAJIU3a
1 Yucna v BBIYUCICHUS
11 OmnepupoBaTh MOHATUSAMH: PAIlHOHAIFHOE U JIEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAS
' U JIeCsITUYHAs1 1po0Ob, IPOLIEHTHI
19 BeinonsaTe apupmeTrueckue omnepanuM ¢ paldOHAIbHBIMH M JI€HCTBUTEIBbHBIMU
' YU CIIAMU
13 BremonsaTe npuOImKEHHbIE BBIYUCICHUS, UCIOB3Ys MPaBHIa OKPYTJICHHUS, JeNaTh
' IPUKUJKY U OLEHKY pe3ysbTaTa BIYUCICHUN
OnepupoBaTb NOHATHSAMM: CTENEHb C LEJbIM I[OKa3aTeleM, CTaHiapTHas ¢opma
14 3alMCH  JEHCTBUTEILHOTO YHWCIA, KOPEHb HATYpPalIbHOH CTEIEHHU; HCIIOJIb30BaTh
' HOIXOAALIYI0 (GOpMY 3aIUCH ACHCTBUTEIbHBIX YHCEN AJIS PEIICHUS MPaKTHYECKUX
3a]a4 ¥ MPEJICTaBICHUS TaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC W TAaHI€HC IPOU3BOJILHOTO YTJIa,
1.5 UCIIOJIb30BaTh 3alMCh MPOU3BOJIBHOIO yIila 4yepe3 oOpaTHble TPUTOHOMETPUYECKUE
byHKIUN
2 YpaBHEHMs U HEpaBEHCTBA
OnepupoBaTh  TOHSATHSAMH: TOXIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEJIOE,
2.1 palroHaIbHOE, HPPAIOHAIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
99 BemonHATe  mpeoOpazoBaHWS — TPUTOHOMETPUYECKHMX  BBIPQKEHHUH W pemarth
' TPUTOHOMETPHUUYECKHE YPABHEHHUS
BeimonHATe  nmpeoOpa3zoBaHMs  IIENBIX, PALMOHAIBHBIX M UpPpalMOHAIBHBIX
2.3 BBIPQKEHUI M pEeIIaTh OCHOBHBIC THIIBI IEIBIX, PAI[HOHAIBHBIX ¥ MUPPAMOHAIBHBIX
yYpaBHEHHMH U HEPaBEHCTB
24 [TpuMeHATHh ypaBHEHUS M HEPABEHCTBA JJIs PEIICHUsI MaTeMaTHUECKUX 3a/1ad U 3aJa4
' U3 pa3IMyHBIX o0NacTell HAayKHU U peabHOM KU3HU
MonenupoBaTh peaibHbIE CUTYallMl Ha SI3bIKE aNreOpbhl, COCTABIATH BBIPAKEHHUS,
2.5 yYpaBHEHMsI, HEPAaBEHCTBA 10 YCIOBMIO 33J]auH, UCCIIE0BAaTh MOCTPOEHHBIE MOJIENH C
WCTIOJIF30BaHUEM arnapaTa ainreopsl
3 DYHKIMH U TpaduKu
OnepupoBaTh MNOHATUSAMHU: (GYHKIUSA, CcrMocoObl 3adaHusd (yHKUuH, o0O0NacTh
3.1 ONpeNieIeHusT U MHOXKECTBO 3HaueHWil ¢GyHKuMH, rpaduk (QYHKLIUH, B3aUMHO
oOpaTHble QYHKIINH
39 OnepupoBaTh MOHATUSAMH: YETHOCTh W HEYETHOCTh (YHKIWHW, HYTH (QYHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Vcnionb3oBath rpaduku QyHKIMNA I pelIeHus] ypaBHEHUH
3.4 Ctpoutb W uyMTaTh rpaduKu JHUHEWHOW (QYHKUMHU, KBaApaTHUYHOW (QYHKIUH,




CTENEeHHON (YHKIIUHU C TIETBIM ITOKa3aTeIeM

Hcnonb3oBarh rpaduku QyHKIUN 171 UCCIEIOBAaHUS MPOIECCOB U 3aBHCHUMOCTEH

3.5 NpH PEIICHUU 3a7ad U3 APYTrUX Y4eOHBIX MPEIMETOB U PEaTbHOW KU3HU, BBIPAXKATH
dbopMyIaMu 3aBUCUMOCTH MEX]Ty BETUIHHAMH
4 Hauana MaTeMaTH4yecKoro aHajan3a
41 OrnepupoBaTh MOHSATHSIMH: MOCJIENOBATENIHLHOCTbD, apudMeTnyecKas i
reOMETPUYECKasi MPOrPecCuu
492 OnepupoBaTh MOHATHSIMH: OCCKOHEUHO YOBIBAIOIIAs T€OMETPUYECKAsi MPOTPECCHUs,
cymma OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKON IPOTPECCHH
4.3 3amaBaTh MOCIEOBATEIIBHOCTH PA3IMYHBIMK CIIOCOOAMH
44 Hcnonb30BaTh CBOWMCTBA TOCHEAOBATSIIBHOCTEH M MPOTPECCUU IS PEIICHUS
peabHBIX 3aJ1a4 MPUKIAJHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
5.1 OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEPAIIMU HaJl MHOYXXECTBAMHU
59 Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Il ONHCAHHUS PEaIbHBIX
MPOLIECCOB U SIBIICHUH, IPHU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
53 OrnepupoBaTh MOHIATHAMU: ONPEICICHUE, TEOPEMA, CIICJICTBUE, JOKA3aTEeIbCTBO
6 Teopusi BeposITHOCTEH U CTATHCTHKA
6.1 YuTaTth ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh TNOHATHAMH: CpenHee apudMeTHYecKoe, MeauaHa, HauOoJbIIee,
HavMMEHbIIIEE 3HAYCHHE, Pa3MaX MacCHUBa YMCIOBBIX JTAHHBIX
OnepupoBaTh MOHATUSAMU: CIIy4allHbIM 3KCIEPUMEHT (OIBIT) U cly4yailHoe coObITHE,
6.3 JJIeMEHTapHOe COOBITHE (PIEMEHTAPHBIM MCXOM) CIy4aWHOTO OMBITA; HAXOIUTh
BEPOSTHOCTH B OIBITAX C PABHOBO3MOXKHBIMH CITyYallHBIMU COOBITHUSMU, HAXOIUTh U
CPaBHHMBATh BEPOSITHOCTH COOBITUH B M3YUEHHBIX CIIYYalHBIX SKCIIEPUMEHTAX
Haxomute u dopmynupoBaTh cOOBITHS: TiepecedeHHe W OOBbEIUHEHHE JaHHBIX
6.4 cOOBITHI, CcOOBITHE, TPOTUBOMOJIOKHOE JTAHHOMY COOBITHIO; TOJIB30BATHCS
JTuarpaMmamu Jusepa u GopMyIion CI0KEHUS BEPOSITHOCTEN TIPH PEIICHUH 3a71a4
OnepupoBaTh TOHSATUSMU: YCIOBHAsE BEPOSTHOCTh, HE3aBUCHUMBIE COOBITHS,
6.5 HaxOJIUTh BEPOSITHOCTU C TMOMOUIBIO TPaBUJIA YMHOXKEHHUs, C IMOMOIIBIO JepeBa
CJIIy4aitHOTO ONbITa
6.6 [TpuMeHaTh KOMOMHATOPHOE MPABUIIO YMHOXEHUS MTPU PEIICHUHN 3a/1a4
OrniepupoBaTh MOHITHSIMU: UCIIBITAHUE, HE3aBUCUMbBIC UCIIBITAHUS, CEPHS UCTIBITAHUM,
6.7 ycrmex W Heylada, HaXOAWTh BEPOSTHOCTH COOBITH B CEpUU HE3aBHCHMBIX
WCIIBITAHUN 10 TIEPBOTO YCI€Xa, HAXOJUTh BEPOSATHOCTU COOBITUH B CEpUU
ycnbITaHUN bepHyumn
6.8 OnepupoBaTh MOHATUSAMU: CiIy4yallHas BEJIMYMHA, PACIPEICICHHE BEPOSTHOCTEM,
JMarpaMma pacrpeaesICHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATHIMU: TOYKA, IPAMAsl, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEICTBHS W3 HUX TPH PEHICHUH
T€OMETPUUYECKHX 3a/1a4
73 OnepI/IpOBaiTL MOHATHSIMH: TAPAIJIENIbHOCTh U TEPICHIUKYISIPHOCTh TPSIMBIX U
IJIOCKOCTEH
74 KnaccudumupoBarh  B3aUMHOE  pAaCMOJIOKEHHE TIPSAMBIX W IUIOCKOCTEH B

IIPOCTPAHCTBE




7.5

OnepupoBaTh MHOHATUSAMU: JBYTPaHHBIA yroJl, TpaHW JBYTPAaHHOTO Yria, pedpo
JBYTPaHHOI'O yIJIa, JIMHEHHBIM Yroja JBYTpaHHOIO yIJla, TpaJlycHas Mepa
JIBYT'PaHHOI'O yrIjia

7.6

OHCpI/IpOBaTB IIOHATHUAMM MHOI'OI'paHHUK, BBIHYKHBIﬁ n HGBBIHYKHBIﬁ
MHOTI'OI'paHHUK, 3JICMCHTHI MHOT'OI'PaHHUKA, HpaBI/IJIBHBIf/i MHOTI'OI'paHHUK

7.7

Pacrio3HaBath ~ OCHOBHBIE  BHJbI ~ MHOTOTPDAaHHUKOB  (TIHpaMuia,  MpHU3Ma,
MIPSIMOYTOJIBHBIN TTapajuIeenune;, Kyo)

7.8

KJ'IaCCI/I(bI/II_II/IpOBaTI) MHOTI'OI'PaHHHUKH, BBI6I/Ipa$I OCHOBaHHA OJIA KJ'IaCCI/I(i)I/IKaI_II/II/I
(BBIHYKJIBIG M HCBBIITYKJIBIC MHOI'OI'PAaHHUKH, NPABUJIbHBIC MHOT'OI'PAaHHUKH, NPSAMBIC
W HAKJIOHHBIC ITPHU3MBI, napaﬂneﬂennnezu;l)

7.9

OHepI/IPOBaTB IMOHATHUAMU . CEKYIAas IJIOCKOCTh, CCHCHNE MHOT'OI'PaHHHUKOB

7.10

OOBSICHATH IMPUHIUIIBI ITOCTPOCHHA CeueHHI MHOI'OIPaHHUKOB, MCIIOJIB3Yysd MCTO/
CJICOOB

7.11

Ctpouth ceyeHUuss MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIMOJHATH (BBIHOCHBIC)
IUIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpPXY, COOKY,
CHU3Y

7.12

Pemate 3aa4u Ha HaxXO0XIACHUC TCOMECTPUUYCCKHUX BCJIIMYUH I10 06pa3uaM U1
ajiropurMaM, IIPpHUMCHAA HU3BCCTHBIC AHAJIMTHYCCKHUC MCTOAbI IIpU PCHICHHUH
CTAaHJAPTHBIX MATEMAaTHYCCKUX 3aJla4 Ha BBIYHUCICHUC paCCTOﬂHI/Iﬁ MCXKAY ABYM:
TOYKaMH, OT TOYKH JO HpHMOﬁ, OT TOYKH OO INNIOCKOCTH, MCKAY CKPCHINBAOIITUMHUCI
MMPAMBIMHA

7.13

Pemath 3amaum Ha HaxOXJAEHHE TI'€OMETPUYECKUX BEJIMYMH IO oOpa3uaM WiH
aqropuTMaM, IPUMEHsAd M3BECTHBIC AHAIMTUYECKUE METOAbI IIPU  PELUICHUU
CTaHJApPTHBIX  MaTeMaTHYECKMX  3aJa4 Ha  BBIYMCICHUE  YIJOB  MEXKIY
CKPEIIHBAOIIAMHUCSA MPSMBIMU, MEXY PSMOM U IJIOCKOCTBIO, MEXKY INIOCKOCTSIMH,
JIBYTPAaHHBIX YIJIOB

7.14

Bbruucnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIpAaHHHUKOB (TpH3Ma,
NUpaMKJia) ¢ MpUMEHEHUEM (OpMYJl, BBIYUCIATh COOTHOIICHUS MEXAY IUIOUIasIMU
OBEpPXHOCTEH, 00bEMaMU 0JJOOHBIX MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATUAMHM: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP, OCh M IIOCKOCTh
CUMMETPUH, IIEHTP, OCh U IJIOCKOCTh CUMMETPUN (QUTYPBI

7.16

W3Bnekatb,  mnpeoOpa3oBbIBATh M UHTEPIPETHPOBaTh  MHGOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, HpPEACTaBICHHYIO Ha 4YepTexax MU
pUCYHKaxX

7.17

[TpumensTb reomerpuyeckue (akThl IS PEHICHUs CTEPEeOMETPHUUECKHX 3ajad,
IIPEITOJIaratoIuX HECKOJIBKO I1aroB PELICHHUs, €CIIU yCIOBUS IPUMEHEHHUS 3a1aHbI B
ABHOU (opme

7.18

IIpumeHnATH IpocTenme MIpOrpaMMHBIE cpeacTaa u 3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

7.19

HpI/IBO,Z[I/ITB MNpUMEPbI MATECMATUYCCKHUX 3aKOHOMepHOCTCf/'I B NpUPOAC U KH3HHU,
pacrno3HaBaThb IMPOABJICHUEC 3aKOHOB '’COMCTPHU B HCKYCCTBE

7.20

[TpuMeHSTh MOYYCHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEATbHBIC CHUTYaIlUN
U TPUMEHSTh M3yYeHHBbIC TOHATHUSA B TPOIECCE MOWCKA PEIICHUS MaTeMaTHYeCKd
chopMyTUpPOBAaHHON TPOOIEMBI, MOJEIUPOBATh pEATbHBIE CUTYyalldd Ha S3BIKE
TE€OMETPHH, UCCIEA0BATh MOCTPOSCHHBIE MOACIH C UCTIOJIh30BAHUEM T€OMETPUUECKUX
MIOHSITHIA W TEOPEM, arrapara aareOpbl, penrath MPaKTHYSCKUE 33J[aud, CBA3aHHBIC C
HAXO0XJICHHEM T€OMETPUIECKUX BETUIHH




11 KJIACC

HpOB:f)(:II:EMOFO IIpoBepsiemble Npe1MeTHbIE Pe3y.IbTaThl 0CBOCHH OCHOBHO¥
peayanaara o0pa3oBaTe/IbHOM NPOTrPaMMBbI CpeHero o01mero 00pa3oBaHus
AJiredpa M Ha4YaJ1a MaTeMAaTHYeCKOr0 aHAJIN3a
1 Yucna v BBIYKCICHUS
OnepupoBaTh MOHATHSMM: HaTypalbHOE, LIEJI0€ YMCIIO; MCIOJb30BaTh MPU3HAKU
1.1 JETUMOCTH LIEJbIX YHUCEJ, Pa3jIoKEHUE YHUCIIa Ha MPOCTble MHOXHUTENH JJIs
peleHus 3aaau
1.2 OnepupoBaTh NOHATHEM: CTEIIEHb C PAllMOHAJIBHBIM [TOKA3aTEIEM
13 OnepupoBaTh MOHATUAMHU: JIOTapu(pM dYUCIA, JAECATUYHBIE W HATypajbHbBIE
sorapudmbl
2 YpaBHEHUs U HEpPaBEHCTBA
[TpuMeHATH CBOMCTBAa CTENEHM JUIs NMPeoOpa3oBaHUs BBIPAXKEHUH, ONEpPUPOBATh
2.1 HNOHSTUSIMU: T10Ka3aTeJIbHOE YpPAaBHEHHWE U HEPABEHCTBO; pEeIIaTb OCHOBHBIE THIIbI
IIOKa3aTesIbHbIX YPABHEHUN M HEPABEHCTB
BrmonsaTe npeobpa3zoBaHus BRIPAKECHUHN, COJAEPIKALINX JOTapu(pMBbl; OIIEPHPOBATH
2.2 HOHATUSAMM: JIoTapu(MHUUECKOE YpaBHEHHE W HEPaBEHCTBO; pEIIaTh OCHOBHbBIE
THUIBI JIOTApU(PMUYIECKUX YpaBHEHUH U HEPABEHCTB
2.3 HaxoauTh penienust npocTelnX TPUTOHOMETPUUECKIX HEPABEHCTB
24 OnepupoBaTb NOHSTUIMU: _cucrema JII/IHevf/'IHI)IX YpaBHEHUN U €€ peLICHHUE;
UCIIO0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH /Il pellieHHs] TPaKTHYECKUX 3a1a4
25 HaXOL[I/ITLU pelIeHus. MPOCTEWIIMX CHCTeM M COBOKYIMHOCTEH palMOHalIbHBIX
YpaBHEHUH U HEPABEHCTB
MopnennpoBaTh pealbHble CUTyallUM Ha SI3bIKE alreOpbl, COCTAaBIISITh BBIPAKEHUS,
2.6 YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBI II0 YCIOBUIO 3aladyM, HCCIEN0BaTh
MIOCTPOEHHBIE MOJIENIN C MCTIOJIb30BAaHUEM alllapara ajareopbl
3 DYHKIUU U TPAPUKH
OnepupoBaTh MOHATHSIMU: NEepUOANYEcKas (YHKLHUS, TPOMEXYTKH MOHOTOHHOCTH
31 (GYHKIMM, TOYKM SKCTpeMyMa (QYHKIMM, HauOojblliee M HaWMEHbLIee 3HAYCHUS
(GYHKIMK Ha IPOMEKYTKE; MCIIOJIb30BaTh UX Ui UCCIEA0BaHUS (DYHKIMH, 3aJaHHOI
rpaguKomM
OnepupoBaTb HOHATUAMH: TpaUKU IOKa3aTelIbHOW, JorapuMuueckod u
3.2 TPUTOHOMETPUYECKNX (YHKIMHA; M300paXkaTh MX HA KOOPAMHATHOW IUIOCKOCTH U
MCIOJIb30BAaTh JUIsl PEILICHUS] YPaBHEHHI U HEPAaBEHCTB
33 N300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH vaa(i)I/IKI/I J'II/IHCI;/'IHBIX ypaBHEHUH U
HCIIOJIb30BATh UX JUISl PEIIEHUs] CUCTEMBI JINHEWHBIX ypaBHEHUN
34 Hcnonws3oBark rpadguxu GyHKIUN Ui MCCIEA0BaHUS MPOLIECCOB U 3aBUCHUMOCTEN
U3 APYrUX y4eOHBIX TUCIMILINH
4 Hayayia MaTemMaTHuecKOro aHajinsa
OnepupoBaTh MOHATUSAMH: HENpepbIBHAs (DYHKIUSA, MPOU3BOAHAS (YHKIIUU;
4.1 HCIIOJIb30BaTh T€OMETPUYECKUI U (PU3NUECKHI CMBICT MPOU3BOAHON JJISl pELICHHS
3a1a4y
49 Haxoaute mnpousBoJHBIE 3JI€MEHTApHBIX (YHKIMHA, BBIYUCIATH MPOU3BOJHBIC

CYMMBI, IPOU3BEJICHHS], YACTHOTO (DYHKIIUHN




Hcnonb30BaTh MPOM3BOIHYIO I HUCCIEAOBAaHUSA (DYHKIIMM HAa MOHOTOHHOCTH W

4.3 OKCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl UCCIICOBAHMS K TIOCTPOCHUIO TpaUKOB

44 Hcnonp30BaTh TPOU3BOAHYIO IS HAXOXKJACHUS HAWIYYIIETO pEIICHHS B
MPUKIIAIHBIX, B TOM YHCJIE COI[MAIIbHO-DKOHOMUYECKHX, 3a7jauax

45 OnepupoBaTh NOHATUSMU: IEPBOOOpaA3HAs U UHTETPAL; IOHUMATh T€OMETPUUYECKUI
U QU3MYECKUI CMBICT HHTETpasia

46 Haxomute mepBooOpa3HbIe 3JEeMEHTApHBIX (DYHKIMIA, BBIYHCISATH WHTETPA I10
dbopmysne Hetotona — JleiiOHuia

47 Pemars mnpukiagHbple 3anadd, B TOM YHCJIE COLHUAIbHO-)KOHOMUYECKOTO U
(bU3MYECKOT0 XapaKTepa, CPeACTBAMU MATEMAaTHICCKOTO aHaIH3a

5 Teopusi BepOSITHOCTEN U CTATHCTHKA

51 CpaBHUBATh BEPOATHOCTH 3HAUEHUH CIIy4allHOM BEJIMYMHBI IO PACHPEIECIICHUIO UITN
C MIOMOIIIBIO THarpaMm
OnepupoBarh MOHSATUEM MATEMaTHYECKOTO OXKHUJIAHUS, IPUBOAUTH IIPUMEPHI TOTO,

52 KaK TPUMEHSETCS MaTeMaTUYCCKOE OKHJAHUE CIydalHOW BEIUYHHBI, HAXOIUTh
MaTeMaTHYECKOE 0XKHJIaHHUEe 0 JAHHOMY pacipeeIeHUIO

5.3 HmeThb npeacTaBiaeHUe 0 3aKOHE OOJIBIITUX YHUCETT

5.4 HmeTh npejcTaBieHne 0 HOpMaJIbHOM paclpeieIeHUN

6 I'eomeTpusi

OnepupoBaTh  HOHATHUSAMHU:  IWJIMHIAPUYECKAs  IMOBEPXHOCTb,  OOpa3yrolue

6.1 [WIHHIPAYECKON TTOBEPXHOCTH, IIWIMHIP, KOHUYECKas TOBEPXHOCTh, 00pa3yroIue
KOHUYECKOW MOBEPXHOCTHU, KOHYC, chepruyeckasi TOBEPXHOCTh

6.2 Pacnio3naBath Tena BpaieHus (HUINHAP, KOHYC, cdepa u map)

6.3 OOBSICHATH CITIOCOOBI MOJTyYEHUS Tell BpalleHus

6.4 KnaccudumupoBars B3aUMHOE PacmoioskeHHe cepbl U IIOCKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBOM CErMEHT, OCHOBaHME CErMEHTa, BBICOTA

6.5 CErMEHTa, IIApOBOM CJIOW, OCHOBaHHE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIIOS,
1aPOBOM CEKTOP

6.6 Boeraucnsate 00BEMBI U TIOMAJM TTOBEPXHOCTEH TEJI BpAIICHHS, T€OMETPHUSCKUX
TN ¢ MpUMEeHeHueM GhopMyI

6.7 OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIM B chepy W OMHCAHHBII
okoJ10 cepsl, cepa, BlMCaHHAST B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS

6.8 BBIYHCIATE COOTHOIICHHSI MEXAYy IUIOMIAIMUA TIOBEpXHOCTEH © 00BEMamMu
MOJI0OHBIX TEN

6.9 N300paxath n3ydaemble QUTYpbl OT PYKH U C IPUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMCHTOB

6.10 BrITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEIKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX
dburyp: BuI cBEepXy, COOKY, CHU3Y; CTPOUTH CEYCHUS TEI BPAICHUS
W3Brnekatb, UWHTEPIPETHPOBATH W  MPeoOpa3oBbIBaTH  WHGOpMALUIO O

6.11 MIPOCTPAHCTBEHHBIX TC€OMETPUUYECKUX (PUTYpax, MPEJACTAaBICHHYI0 Ha 4YepTexax M
PHUCYHKAX
[TpumensTh reoMeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX 3ajad,

6.12 MIPEJITOJIATAFOIINX HECKOJIBKO IIarOB PEIICHUs, €CIIH YCIOBHS PUMEHEHUS 3a/IaHbI
B SIBHOU (opme

6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BrITONHATE EHCTBUS CIOXKEHHS] BEKTOPOB, BBHIYMTAHUS BEKTOPOB U YMHOXKCHHS




BCKTOpa Ha 4Y1CJIO, O6’b$[CHHTI>, KaKMMH CBONCTBAMH OHHU 06naz[a10T

6.15

[TpuMeHsTh paBUIIO NapajuieenuIe a Npy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMH: JI€KapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOpPJAMHATHI BEKTOpPA, YIOJd MEXIY
BEKTOpaMHM, CKaJIIpHOE NMPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPbI

6.17

HaxomuTe cymMMy BEKTOpOB M INPOM3BEICHHE BEKTOpa HAa YUCIO, YIOJd MEXIY
BEKTOpAaMH, CKaJSIPHOE IIPOM3BEJICHHUE, pPACKJIaJbIBaTh BEKTOp IO JABYM
HEKOJJIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTb IIJIOCKOCTH YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAMNHAT

6.19

Pemate HpOCTCfIIJ.IPIG rCOMCTPHUYCCKUC 3adad4ud Ha HNPUMCHCHHUEC BCKTOPHO-
KOOpJAWHATHOTO METOJda

6.20

PemraTs 3aJa4u Ha J0Ka3aTCJIbCTBO MaTEMAaTHYCCKHX OTHONIICHUU U HaXO0XJICHHUEC
TCOMECTPHUICCKUX BCJIIMYHH I10 o6pa3uaM WK aJIrOpUTMaM, IMPUMCHSASA H3BCCTHBIC
MCTO/JbI IIPU PCIICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3a/1a4

6.21

[IpumensTb ~ mpocTeiliue  MpPOrpaMMHBIE  CpPEICTBA U DIIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3a1au

6.22

[IpuBOoAUTE IpPHUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B NIPUPOAEC M KU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUA Ha IIPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC CUTYAallun
U NPUMCHATHL U3YYCHHBIC IIOHATHA B IMPOLCCCC MOUCKA PCIICHHA MATCMATHYCCKU
C(i)OpMy.]'II/IpOBaHHOI‘/'I HpO6J'I€MBI, MOZCIHUPOBATH PCAJIBHBIC CUTYyAllMU Ha SA3bIKC
TCOMCTPHUH, HCCICI0BATh MMOCTPOCHHBIC MOACIN C HCITIOJIb30BAHUECM
TCOMCTPUUICCKUX MTOHATHHA H TCOPECM, alllapara anre6pLI, peuiaTtb IMPAKTUYCCKUC
3a1a4M, CBA3AHHLIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCINYNH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

Anredpa M Ha4YaJIa MATEMATH4Y€CKOT0 AaHAJIN3A

1 Yucna v BBIYMCICHUS
Panyonanphele uncia. OOBIKHOBEHHbIE M JIECATUYHBIE OPOOU, MPOLEHTHI, OECKOHEUHbIE
11 | Mepuoamueckne npobu. Apudmernyeckre omnepanud € PaldOHAJIBHBIMH  YHUCIIAMH,
peoOpa30BaHus YUCIIOBBIX BbIpaxkeHUH. [IpuMmenenue npoOeilt ¥ NpOLEHTOB Ul PELIeHUs
IIPUKJIAHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIIC 3HAHUU U PEAIBHON KU3HU
JleiicTBuTenpHbIe YHCNa. ParyioHanbHBIE M HppalMOHAIBbHBIC 4ucia. Apudmernyeckue
1.2 | omepauuu C JeHCTBUTENBbHBIMH 4YucHaMu. [IpuOmkE€HHBIE BBIYMCICHUSA, IpaBUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA PEe3yJIbTaTa BHIYUCIECHUN
Crenenb ¢ nensiM mokazarenem. CtangapTtHas gopMa 3amucH JIEUCTBUTEIBHOTO YHUCIA.
1.3 | Ucnonw3oBanue mnoaxonsmied (OpMbl 3amucu JEHCTBUTENBHBIX YHCEN Ul PELICHMS
IPAKTUYECKUX 3aJa4 U NPECTABICHUS JAHHbBIX
14 ApI/I(l)MeTI/quCKI/Iﬁ KOpEHb HAaTypalbHOH creneHu. JlecTBUs ¢ apuMETHYECKIMH KOPHIMHA
HaTypaJIbHOM CTENEHU
15 CuHyC, KOCUHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHCJIOBOI'O apryMeHTa
2 YpaBHEHMs U HEpaBEHCTBA
2.1 TosxiecTBa U TOXKIECTBEHHBIC MPEOOPa30BaHUS
29 [IpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUUYECKUE
dbopMyIbl
2.3 | YpaBHeHue, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pellieHre HepaBeHCTBAa. MeTo/1 HHTEpPBaJIOB
2.4 | Pemenue 1ienblx U JpoOHO-pALlMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 | Pemenue uppanvoHagbHbIX YpaBHEHUH U HEPABEHCTB
2.6 | PemieHue TpUroHOMETPUYECKUX YpPaBHEHHI
27 [IpuMeHeHrEe ypaBHEHHMH M HEPABEHCTB K PELICHUI0 MaTEMaTHMYECKHUX 3aJad W 3a7ad U3
pa3IUYHbBIX 00J1aCTe HayKU U peaJIbHOM KU3HU
3 DyHKIMH U TpaduKu
3.1 @yHK1WMs, criocoOsl 3aganus GyHkimu. ['paduk ynkunu. Bzaumuo oOpaTtHble GyHKIMH
32 Ob6unacTp ompenenaeHus U MHOXKECTBO 3HaueHuM QyHkiuu. Hymu ¢ynknuu. [IpomexyTtku
3HAKONOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU
33 CrenenHass (yHKIMS C HaTypaJbHbIM M LENbIM Moka3aTeneMm. EE€ cBolicTBa M rpaduk.
CaolicTBa U rpauK KOpHsI N-Ol CTENEeHH
34 TpuronomeTrpuyeckass OKpPY)KHOCTb, OIPEJCIICHUE TPUTOHOMETPUYECKHX  (YHKIUI
YKCJIOBOTO apryMeHTa
4 Hayayia MaTemMaTHuecKoro aHajimsa
41 [TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUSl  TOCJIENOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH
Apudmernueckass U reoMmeTrpuueckas — mporpeccuu.  beckoHeuHo — yObIBaromas
4o | TeoMeTpHuecKas — MpOrpeccus. Cymma OeckOHEUHO YOBIBAaIOLIEH TeOMETPUYECKOM

nporpeccuu. @opMyiia CIOKHBIX MPOIEHTOB. Vcmoib30BaHNWEe MPOTPECCUU ISl PEIICHUS
peasbHBIX 3aJ1a4 MPUKJIAJIHOTO XapaKTepa




MHokecTBa U JJOTHUKA

5.1

MHoOkecTBO, omnepanuu HajJ MHoXecTBamH. Jluarpammbl Oinepa — Benna. Ilpumenenue
TCOPCTUKO-MHOKCCTBCHHOT'O allltapara i OINMCAaHUS PCAJIbHBIX MPOLECCOB U HBHCHHﬁ,
IIPU PEIICHUH 3aJ]a4 U3 JPYTUX y4eOHBIX MPEIMETOB

5.2

Onpez[eneHI/Ie, TEOpEMA, CICACTBUEC, 1OKA3aTCIILCTBO

Teopusi BeposITHOCTEN M CTATHCTHKA

6.1

[IpencraBnenre MaHHBIX C MOMOIIBIO TaOuIl W guarpamMm. CpemHee apupMETHUYECKOE,
MeJraHa, HauOOoJbIlIee W HAaWMEHBIIEEe 3HAYCHHUS, pa3Max, TUCTEPCUs W CTaHAapTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

6.2

CrnyuaiiHple SKCHEpUMEHTHI (OMBITHI) U CIy4yallHble COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxozsl). BeposiTHOCTH CitydaitHOTO COOBITHS. BIM30CTh YaCTOTHI U BEPOSITHOCTH COOBITHIA.
CrnyyaliHple ONBITHI C PaBHOBO3MOXKHBIMU D3JIEMEHTAPHBIMH COOBITUSMU. BepositHocTH
COOBITHIA B OTIBITAX C PABHOBO3MOYKHBIMH JJIEMEHTAPHBIMH COOBITUSIMU

6.3

Onepanuu HaJa COOBITHUSMU: TIEPECEUYCHHE, OOBEIUHEHUE, MPOTHUBOMOJIOKHBIC COOBITHS.
Juarpammsl Ditsiepa. @opMyiia c0KeHHs] BEPOITHOCTEN

6.4

VYcnoBHas BEpOSITHOCTb. Y MHOKEHUE BEpOsATHOCTEH. JlepeBO ciaydallHOro 3KCIEpHMEHTA.
®dopmyna moaHOo# BeposiTHOCTU. He3aBucruMbie COOBITHS

6.5

KomOunaropaoe mpaBuwino ymHokeHHs. [lepectaHoBku U (akropuan. Uucio codeTaHHi.
Tpeyronbuuk [lackans. ®opmyna 6unoma HeroTona

6.6

bunapHblii ciyyaifHbIil ONBIT (MCHbITaHUE), ycHex M Heyaaya. HezaBucuMble HCIBITAHMSL.
Cepusi HE3aBUCHUMBIX HCHBITaHUM 110 nepBoro ycrexa. Cepusi HE3aBUCUMBIX HCIBITAHUN
bepnynnu

Cnyuaitnas BenuuuHa. Pacrnpenenenuwe BeposiTHOcTeil. Jlmarpamma —pacrpezneneHusl.
[Tpumepsl pacnpesiesieHui, B TOM YHCIIE T€OMETPUYECKOE U OMHOMHUAJIBHOE

I'eomerpus

7.1

OcHOBHBIE MOHATHUSL CTEpEOMETpUH. Touka, mpsMasi, INIOCKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM MOCTPOEHUH CTEPEOMETPHUU: aKCHUOMBI CTEPEOMETPHH U CIEICTBHS
13 HUX

7.2

B3aumHoe pacnosokeHue mpsiMbIX B MPOCTPAHCTBE: MEpeceKaroluecs, napauieabHble U
CKpeuBaromuecs npsiMbie. [lapannenbHOCTh MPSAMBIX M IUIOCKOCTEW B MPOCTPAHCTBE:
nmapalJICJIbHBIC IPAMBIC B ITPOCTPAHCTBE, MAPAICIIBHOCTD TpéX MMpAMBIX, MAPATICIIBHOCTD
NPSIMOM U TIIOCKOCTU. YTJIBI C COHAINPABIEHHBIMU CTOPOHAMHM, YTOJl MEXAY MPSMbIMU B
npoctpaHcTBe. [lapaienbHOCTh TMIIOCKOCTEH: TapajuielibHble IUIOCKOCTH, CBOMCTBa
napajuieNnbHbIX MIockocTeil. [Ipocrtelimme mpocTpaHCTBEHHBbIE (DUTYpPHI HA TIIOCKOCTH:
TeTpadIp, Ky, napajuiesenunes, HoOCTPOSHNE CeUeHU

7.3

[lepneHuKynsIpHOCTh OPSIMOM M IUIOCKOCTH: MNEPIEHIUKYJISpPHBIE TpsSMbIE B
IIPOCTPAHCTBE, MNpPSMBIE Mapajule]bHbIE U IEPHEHAUKYISPHbIE K IUIOCKOCTH, IPHU3HAK
MEPIEHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEeMa O IMpsSMON NEPIEHAMKYIIIPHON
IUIOCKOCTH. YTIbl B MPOCTPAHCTBE: Yrojl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYTPaHHBIN
YTOJ, IMHEWHBIN YroJl IBYTpaHHOro yriia. Ilepnenaukynsp u HakJIOHHBIE: PACCTOSIHUE OT
TOYKU JIO IJIOCKOCTH, PACCTOSHUE OT MpPsIMOM /10 IUIOCKOCTH, NMpOeKuus (Urypsl Ha
IJIOCKOCTh. [lepneHInKyIsapHOCTh IUIOCKOCTEN: MNPU3HAK HEPIEHANKYISIPHOCTH JIBYX
m10ckocTeil. Teopema 0 TpEX NepreHuKyIsIpax

7.4

IloHsATHE MHOIOrpaHHUKA, OCHOBHBIC DJJIEMEHTBI MHOIOIPAaHHUKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrosipHas npusma,
TpaHM M OCHOBAaHMSA NPU3MBI, MpsIMas W HAKJIOHHAs NPU3MbI, OOKOBas M IOJIHAs
MIOBEPXHOCTh mnpu3Mbl. [lapamnenenunen, NpsMOYroJbHBIA NapajuIeNICIANEl W €ro




coiictBa. [Tupamuga: nN-yronpHas nupamMuja, rpaHd U OCHOBAHHE MUPAMHJIbI, OOKOBas U
MOJIHAsT TOBEPXHOCTh MHUPAMHJbI, TMpaBUJIbHAs M YyCEUEHHAs NupamMuaa. OJIEMEHTHI
npu3Mbl W nupamuibl. [IpaBuibHbIE MHOTOIpaHHHMKHU: TOHATHE  IPABUIBHOIO
MHOTOTpaHHUKA, IPaBUJIbHAS [IPU3Ma U [IpaBWIbHAs MUPAMUAA, IPaBUIIbHAS TPEYTOJIbHAs
nupaMia W OpaBWIbHBIM  Terpa’ap, KkyO. IlpencraBienne o  IpaBHIIBHBIX
MHOTOTpaHHHUKAX: OKTa’dAp, 10AeKadip U ukocayapyrue CedeHus NpU3Mbl U IUPAMMU/IbI

CumMMeTpHsi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPSAMON, IIOCKOCTH.

7 DreMeHTbl CHUMMETPUH B MpaMUJax, apajuleenuIeax, IPaBUIbHbIX MHOIOIPaHHUKAX
Bbruuciienue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. Ilnomans 6oxoBoi
IIOBEPXHOCTU U IMOJHON MOBEPXHOCTH MPSMOM IPU3MBI, IUIOIIAAb OCHOBaHU, TeopemMa o

7.6 OO0KOBOH MOBEPXHOCTHU NPAMOM npu3Mbl. [1omans 60KOBOM MOBEPXHOCTH U IOBEPXHOCTH
[IpaBWIbHON MNUpaMHUAbI, TeopeMa O IUIoIagu Yyceu€HHOM mnupamuabl. [loHsTHe 00
00béMe. O0BEM TUpaMUIBI, TPU3MBI

77 ITonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMHU IOBEPXHOCTEH,
00bEMaMU MOTOOHBIX TET

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHMS
Aure0pa m Ha4YaJIa MATEeMaTH4YeCKOIr0 aHAJIN3a
1 Yucna v BBIYUCIICHUS

1.1 HarypanbHsle u nensie yncia. [Ipu3Haky qeMMoCcTy HEebIX Yucell

1.2 CreneHsb ¢ paliMoHaJIbHBIM NTOKa3areneM. CBONCTBA CTENEHU

1.3 Jlorapudm uncna. JlecaTH4HbIE U HATYpAJIbHBIC JIOTAPH(PMBI

2 YpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaXXeHUI, CoAepKAIUX JJOTapUPMBbI
2.2 IIpeoOpa3oBaHue BbIpaXeHHH, COEPIKAIUX CTENEHH C palliOHAIbHBIM IIOKa3aTelleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IlokazarenbHble ypaBHEHUS! M1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA
26 CI/ICTSMBI nnHeﬁmevypaBHeHHﬁ. Pemenne npukiagHbIX 3ajad ¢ MOMOIIbIO CUCTEMBI
JMHEWHBIX YpaBHEHHH

2.7 CucTeMbl U COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUH U HEPABEHCTB

28 [IpuMeHeHMe ypaBHEHMI, CHCTEM M HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYEeCKUX 3ajad U
3aJ1a4 U3 pa3IM4YHbIX 00JIaCTel HaAyKU U peaibHON KU3HU

3 OyHKINH U TpaQUKH

Oyukuus. [lepumommueckne Qynkumu. [IpomexxyTku MOHOTOHHOCTH — (YHKIIHH.

3.1 MaxkcumyMbl 1 MUHUMYMbI QyHKIMU. Hanbospliee 1 HauMeHblee 3HaYeHUE (QYyHKIMU
Ha IPOMEXYTKE

3.2 Tpuronomerpruyeckue QyHKIINU, UX CBONCTBA U TpaQUKu

3.3 IToka3zarenpHas u orapudmMudeckas QyHKIIMN, KX CBOHCTBA U TpaduKu

3.4 Wcnonb3oBanue rpadukoB QyHKIMN AJ1s pellieHUs] YpaBHEHUH U IMHEWHBIX CUCTEM

Ucnons3zoBanne rpadukoB (QYHKIHMI 171 MCCIEIOBAHMS MPOIECCOB M 3aBUCUMOCTEH,

3.5 KOTOpbIE BO3HHMKAIOT MPHU PELICHUM 3a/1a4 U3 APYrHMX Y4eOHBIX NMPEIMETOB U peaslbHOU

KHU3HH




Havana MaTeMaTH4YeCcKOro aHalIn3a

4.1 HenpepsiBabie hyHKIIMU. METOI MHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [TpousBognas pynkuuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT IPOU3BOHON
43 [IpousBonHbie 35eMeHTapHbIX QYHKIMNA. DOPMYIIBI HAXOXKACHUS MPOU3BOJHON CyMMBI,
' MPOU3BEACHUS M YACTHOTO (DYHKIIUI
[IpumeHeHnne mNPOM3BOAHONH K HCCIENOBaHWIO (YHKIMH HAa MOHOTOHHOCTh U
4.4 sKkcTpeMyMbl. HaxoxzaeHue HamOONbIIEr0o W HAMMEHbBIIEro 3HAaYeHHd (YHKIUU Ha
OTpE3Ke
45 [IpuMeHeHne NPOU3ZBOJHOM Ui HAXOXACHUS HAWIYYIIEro PEIICHHs B IMPHKIATHBIX
' 3aJlayax, JJs ONpeeNeHUs] CKOPOCTH Mpolecca, 3alaHHOro GopMyJIoi Wi rpagukom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 Wuterpan, ero reomerpuyeckuil u (usnueckuili cmbIci. Bpluucienue uHTErpanga Mo
' ¢dbopmyne Hetotona — Jleitbnuna
5 Teopusi BepoATHOCTEH M CTATUCTHKA
UucnoBble XapaKTEPUCTHKU CIYYalHbIX BEJIMYMH: MaTEMaTUYECKOE O0XKHJaHUE,
JIUCTepCUusi U CTaHJIApPTHOE OTKIOHeHHe. [IpuMmepsl NpUMEHEHHs MaTeMaTU4ecKOro
51 OXUJaHMUS, B TOM 4YHUCIE€ B 3aJayaXx M3 I[IOBCEJIHEBHOM XHU3HU. Maremarudeckoe
' OXUJaHWe OWHApHON ciy4allHOW BeNMMYMHBL. MaTeMaTH4ecKoe OXXKHIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTHuecKOoe OXUAAHUE U JUCIEPCUS T'€OMETPUUYECKOrOo U
OMHOMUAIBHOTO pacIpeieTIeHHI
59 3aKkoH OOJBIIMX YKCEN U €ro poiib B HayKe, MpUpojie 1 ob1ecTBe. BrIOOpOUHbI MeTOA
' WCCIICIOBAaHHI
[IpuMepsl HENPEPBIBHBIX ClIy4YalHbIX BeIW4MH. [IOHATHE O INIOTHOCTH paclpereiacHusl.
5.3 3amaun, NPUBOASIIME K HOPMaIbHOMY pactpeneieHuto. [loHsTue o HOpMaaIbHOM
pacnpeesieHun
6 I'eomeTpus
Hunuaapuyeckass MOBEPXHOCTh, O0pa3yrolue NIUINHAPUYECKOW IOBEPXHOCTH, OCh
6.1 WINHAPUYECKOM mnoBepxHOCcTU. LluiaMHAp: ocHOBaHWMS M OOKOBas IOBEPXHOCTH,
oOpasyromas U 0Ch, IIIOMIah OOKOBOW M MOJIHON TOBEPXHOCTH
Konnyeckass moBepxHOCTh, 00pa3yrolive KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
6.2 KOHHUYECKOH nmoBepxHocTU. KOHyC: OCHOBaHUME UM BepIlIKHA, 00pa3yroas 1 oCh, MIONMAb
' OOKOBOM U IOJIHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC: 0O0pa3ylolle U BbICOTA,
OCHOBaHHUs U O0KOBas MOBEPXHOCTh
6.3 Cdepa n map: neHtp, paauyc, AMaMeTp, IUIOIAAb MOBEpXHOCTH chepbl. B3zaumuoe
' pacnosoxeHue cepsl U MIOCKOCTH, KacaTeabHasl INIOCKOCTh K cepe, miomanb chepsl
6.4 N3o0pakeHue Ten BpalieHus Ha II0CKOCTH. Pa3BEépTka MIMHIpa 1 KOHYyCa
65 KoMOuHnanmu Ten BpalieHuss U MHOTOTPAHHUKOB. MHOIOIpaHHUK, ONHCAHHBIA OKOJIO
] cdepsl, cepa, BucaHHAs B MHOTOI'PAaHHMK, WIIM TEJIO BPALLICHUS
[Tonstne 06 o0béme. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 o00BEME
6.6 MPSIMOYTOJIBHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM IMIMHIpa, KOHYCA.
O06BEM mapa u wiomazb chepbl
6.7 ITonoGHble Tema B mpocTpaHcTBe. COOTHOIIEGHHS MEXAY IUIOIaJsMU TOBEPXHOCTEH,
' 00BbEMamMM MOJOOHBIX Tell
6.8 Ceuenust mwiMHApa (mapauieIbHO U TEPHEHIUKYISIPHO OCH), CEYeHHUs KOHyca
' (mapasuieIbHOE OCHOBAHUIO M TPOXO/dIIee Yepe3 BEPIIMHY), CeUSHHs 11apa
6.9 Bekrop Ha miockocth M B mpocTpaHcTBe. ClOXKEeHHE M BBHIYUTAHHE BEKTOPOB.




YMHOXEeHHEe BeKTopa Ha 4YHcio. PasnokeHue BeKTopa MO TpEM HEKOMIUIaHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemienue 3agad, CBsI3aHHBIX C NPUMEHEHUEM
MpaBWJI ICUCTBUI C BEKTOpAMH

6.10

[IpssMoyronbHast cucremMa KoopAMHAT B IpocTtpaHcTBe. KoopauHaTel  BEKTOpA.
[Ipocreitmue 3amayd B KOOpPAMHATAX. Yrojll Mexay Bekropamu. CkaiasipHoe
MIPOU3BE/ICHUE BEKTOPOB. BBIUMCIEHHE YIVIOB MEXIYy MNPSIMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUN F€OMETPUYECKUX 3a/1ad




ITPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJHET'O OBIIET'O

OBPA30BAHUIA

Kon
NpoBepPseMoOro
TpeOOBaAHNS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenue MeronaMu 10Ka3aTeNbCTB, alTOPUTMAMM PELLIEHUS 3ajad; yMEHHE
dbopMynupoBaTh ¥ ONEPUPOBATH IOHATUSMHU: OIpPENEICHHE, AaKCHOMa,
TEOpeMa, CIJIEJCTBUE, CBOMICTBO, IPU3HAK, [10KA3aTEIbCTBO, PABHOCHJIbHBIE
GbOpMyIUPOBKH; NPUMEHATH UX; YyMeHUE GopMyIupoBaTth oOpaTHOE U
MIPOTUBOIIOJIOKHOE YTBEPXKJEHUE, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEDHI,
UCIIO0JIB30BaTh METOJI MaTEMAaTUYECKOW MHIYKIMU; IPOBOJIUTH JOKA3aTeIbHbIC
paccyX/eHUs IpU DPELIEHUM 3ajad, OLIEHUBATh JIOTUYECKYIO MPaBUIbHOCTb
pacCyKJI€HUI; YMEHHE ONEpUPOBATh NOHATUSAMU: MHOXECTBO, IIOJIMHOXECTBO,
omepanuy  HajJ  MHOXXECTBaMH; YMEHUE  MHCIIOJNb30BaTb  TEOPETHKO-
MHO>KECTBEHHBII anmnapar AJid OMUCAaHUsl PEaJbHBIX MPOLIECCOB U SIBICHUU U
IpY PEHICHUH 3aJad, B TOM YHCIIE M3 JPYTUX Y4eOHBIX MPEIMETOB; yMEHUE
OTepUpOBaTh MOHATUSAMHU: Tpad, cBs3HBIM Tpad, AepeBo, IUKI, Trpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh M OMHUCHIBATh Ipadbl pa3IMyHBIMU CHOCOOAMH;
HCIOJIb30BaTh Tpadbl P PEIICHUH 3a]1a4

YMeHue ornepupoBaTh NOHATUSAMU: HaTypajbHOE YHCIIO, LIEJI0€ YUCIIO0, CTENIEHb
C 1IeNbIM I[IOKa3aTeleM, KOpeHb HaTypaJbHOM CTENEHH, CTENEHb C
pallMOHATIBHBIM [OKa3aTejeM, CTENEeHb C JIEeHCTBUTENbHBIM IIOKa3aTeleM,
jorapuM 4Yucia, CHHYC, KOCHHYC M TaHI'€HC IPOU3BOJIBHOTO YHCIA, OCTATOK
0 MOJYJI0, palMOHAIBHOE YHCIIO, HUPPALUOHAIBHOE YHCIO, MHOXECTBa
HaTypaJIbHbIX, LEJIbIX, PAlUOHAJIbHBIX, JACHCTBUTEIbHBIX YHUCEN; YMEHHUE
UCMOJIb30BaTh TMPU3HAKK JEIMMOCTH, HAUMEHBIIWH OOIUi Jenurtesns u
HauMeHblllee oOliee KpaTHoe, anroputMm EBkinga mnpu pelieHuu 3agay;
3HAKOMCTBO C Pa3JMYHBIMU MO3UIMOHHBIMH CHUCTEMAMM CUHUCIICHUS; YMEHHE
BBIMIOJHATh BBIYMCIEHUWE 3HAUY€HUH U 1peoOpa3oBaHMsI BBIPAKEHUH €O
CTETIEHSIMU W  Jorapupmamu, MpeodOpa3oBaHUs JAPOOHO-PALMOHATBHBIX
BBIPQXECHHUM; yYMEHUE OINEepUpOBaTh MOHATUSAMHU: IOCIIEJOBATEIbHOCTb,
apudMeTHuecKas NpPOrpeccusi, TeoMeTpuyeckass mporpeccusi, OeCKOHEYHO
yObIBaromias reoMeTpuyecKas IIPOTpeECCHs; yMeHue 3a]aBaTh
[OCJIEIOBATENbHOCTH, B TOM YHCIE C IOMOINBIO PEKYpPPEeHTHBIX (HopMyI;
YMEHHME OIEpUpOBaTh MOHITUSIMM: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE 4YMCJa, MOAYJIb WM apryMEeHT KOMIUIEKCHOTO 4ucia, (opma
3alMMCcH KOMIUIEKCHBIX 4YHCeNl (IFeoMeTpuuecKas, TpPUTOHOMETpUYecKass H
anreOpanyeckasl); yMeTb IPOU3BOAMTH apudMeTHUecKue JAEUCTBUS C
KOMIUIEKCHBIMU YHCJIAMU; IPUBOJUTH MPUMEPHI UCTIOIb30BAaHUS KOMIIEKCHBIX
quCcell; ONEpUPOBATh MOHATHAMM: MaTpuua 2x2 u 3X3, omnpeaeauTelb
MaTpPHUIIbl, FEOMETPUUECKUH CMBICIT ONIPEeIETUTENS

YMeHune onepupoBaTh INOHATUSMH: pPalMOHAIbHBIE, HPpPALUOHAIBHBIE,
noKa3aTeJbHbIE, CTENEHHblE, JIOrapu(pMHUUYECKHe, TPUTOHOMETPHUUECKUE
YPAaBHEHUS M HEPABEHCTBA, UX CHCTEMBI, YMEHHE ONEPUPOBATH MOHITHIMMU:
TOKIECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YpaBHEHHWW M HEPABEHCTB, PAaBHOCUJIBHOCTh YPABHEHUM, HEPABEHCTB
U CHCTEM; YMEHHUE pElIaThb YPABHEHUS, HEPABEHCTBA U CUCTEMBI C MOMOIIBIO




pa3sIM4YHBIX TNPUEMOB; pEIIATh YPABHEHHs, HEPABEHCTBA M CHCTEMBI C
[apaMeTpoM; PUMEHATh YPAaBHEHMSI, HEPABEHCTBA, UX CUCTEMBI JUJISl PELLICHUS
MaTeMaTHUYeCKUX 3a7ay U 3a/ad M3 pasjInyHbIX 00jacTell HayKu M pealbHOMN
KU3HU

YMeHue  omnepupoBaTh  MOHATUAMH:  (QyHKIMS, UYETHOCTH  (QYHKIHH,
HNepUOANYHOCT,  (DYHKIMH, OrPAaHWYCHHOCTh (YHKIMH, MOHOTOHHOCTh
byHkunu, SKCTpeMyM (yHKIUHM, HauOojbllee M HAMMEHBIIEEe 3HAYCHHS
GYHKIMM Ha MPOMEXKYTKE, HENpepbIBHAs (YHKIMSA, AaCUMOTOTHI Tpaduka
¢yHkuuu, mepBas W BTOpas NPOU3BOAHAA (YHKIHUH, TEOMETPUUYECKUN H
(u3HYecKuii CMBICI IPOU3BOIHON, IEPBOOOPA3Hasi, ONPEACIEHHBI HHTETPA;
YMEHHE HaXOAWUTh AaCUMNTOTHl rpaduka (QYHKIUH, YMEHUE BBIYUCIATH
IPOU3BOAHBIE CYMMBI, IPOM3BEJCHUS, YAaCTHOTO M KOMIIO3UIMU (DyHKIUH,
HAXOJUTh ypaBHEHHE KacaTelIbHOM K rpaduky (yHKIHMH; YMEHHE HAXOIUTh
IPOU3BOHBIC 3JIEMEHTAPHBIX (DYHKIHMII; yMEHHE HCIIOIb30BaTh MPOU3BOIHYIO
JUIs  WCClefoBaHUS (YHKUMN, HAXOMUTh HaWOOJbIINE ¥ HAWMEHBIINE
3HAUeHHUA QYHKIMHA; CTPOUTH TpaUKd MHOTOWIEHOB C HCIIOJIBL30BAHUEM
ammapara MaTeMaTH4eCKOTO aHaju3a; HPUMEHSTHh IPOWU3BOAHYIO IS
HaXOXK/ICHHUS HAWIY4IIEro PelIeHUs B MPUKIAIHBIX, B TOM YUCIE COLUAIBHO-
HYKOHOMHYECKUX U (PU3NYECKUX 337a4ax; HaXOAUTh IO U 00BEMBI PUTYp
C TOMOUIbIO  MHTErpaja; TNPHUBOAMTH  HPUMEPHl  MaTEMaTHYECKOTO
MOJICIIMPOBAHMSI ¢ TOMOIIBIO AU depeHIInaNbHBIX YpaBHEHHUH

YMeHue onepupoBaTh MOHATUSMH: TpaduK (QyHKIUH, oOpaTHas (yHKIHA,
KOMNO3ulus (QYHKUMH, JMHEHHas QYHKOUS, KBaapaTHyHas (QYyHKLUS,
paumoHaneHas ~ (QyHKOMS, CTeneHHas (QYHKOHUS, TPUTOHOMETPUYECKHE
¢yHkuuu, oOpaTHblE TPUTOHOMETpUYECKHE (YHKIMM, TOKa3aTenbHas U
Jorapudmuueckas QyHKIMH; YMEHUE CTPOUTH rpapuKu M3y4eHHBIX ()YHKIIHIA,
BBINOJIHATH [IpeoOpa3oBaHus rpaduKoB QpyHKIUHI, UCIIOIB30BaTh TpapUKH A
U3y4eHHs] TPOIECCOB W 3aBUCHMOCTEH, INPH PEIICHWW 3aJad U3 JPYIHx
y4eOHBIX TPEAMETOB M 3a/lad U3 PEalbHOM XHU3HH; BbIpakaThb (GopMysaMu
3aBHCUMOCTH MEXIy BEIUYMHAMH, WCIOJIh30BaTh CBOWCTBA W TpauKu
GyHKUMH A7 pelleHds ypaBHEHMH, HEpaBEHCTB M 3aJad C IapaMeTpami;
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PELICHUI ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemaTth TeKCTOBbIE 3a/1a4M Pa3HbIX TUIOB (B TOM YMCJE HA MPOLEHTHI,
JIOJIM U YacTH, Ha JBU)KEHHE, paboTy, CTOMMOCTh TOBApOB U YCIYT, HAJOIH,
3aJaud U3 00JacTU yNpaBlIEHUs JWYHBIMM U CEeMEMHBIMM (PUHAHCAMH);
COCTaBJISITh BBIPAXKEHUS, YPABHEHMsI, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBHIO
3aJauu, MCCIeI0BaTh MOJYyYEeHHOE peIlleHHe U OLIEHMBATh MPaBOIN0I00HOCTh
pe3y/nbTaToB; YMEHHE MOJEIMpPOBaTh peajlbHble CHUTYallud Ha A3bIKE
MaTeMaTHKH; COCTAaBJIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBbI
M0 YCIIOBUIO 33JayH, UCCIEI0BaTh MOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM
annapara ajreOpbl, HHTEpIPETUPOBATh MOJYYSHHBIH pe3yIbTaT

YMeHue omnepupoBaTh TOHATUSMHU: CpelnHee apudmernyeckoe, MeAHaHA,
HauOoJiblllee W HAMMEHBINEE 3HAYCHMsI, pa3Max, AUCIEPCUs, CTaHIApTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMeHWEe W3BIEKaTh, HHTEPIPETUPOBATH
nH(popMaInioo, TPENCTAaBICHHYI0 B TaOJMIaX, HAa auarpamMmax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBAa pPEAbHBIX MPOIECCOB U SIBICHUW; MPEACTABISTH
WH(OpPMAIHIO C TTOMOIIBIO TAOIHUI] U TUArpaMM; HCCIIEIOBATh CTATUCTUUECKUE
JaHHBIC, B TOM YHCJIE C TIPUMEHEHUEM TpaUuecKux METOI0B H AIIEKTPOHHBIX
CpeICTB; rpadHuecKkd HCCIeA0BATh COBMECTHbIE HAOIIOJEHHS C MOMOIIBIO




JIMarpaMM pacCEeMBAaHMS U JIMHEHHOUN perpeccuu

YMeHne onepupoBaTh MOHATHUSMU: CIYyYalWHBIN OMBIT W CIy4ailHOE€ COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM IpaUUYeCKUX METOJIOB; NMPUMEHATh (OPMYJIbI CIOXKEHUS U
YMHOXXEHHUSI BEpPOSTHOCTEH, (OpMylly TMOJHOW BEPOSTHOCTH, (HOPMYITY
bepuyniu, komOuHaTOpHble (akTbl U (HOPMYJIbI; OLIEHUBATh BEPOSATHOCTH
peasbHBIX COOBITHI; YMEHHE ONEPUPOBAThH MOHATUSMU: CIy4yaiiHas BEJIMYHHA,
pacnpezesieHue BEPOSTHOCTEH, MAaTeMaTH4eCKOe OXKUIAHWE, IUCIEPCUS H
CTaHJAPTHOE OTKJIOHEHUE CIy4alHO! BENWYMHBI, (DYHKIMU pacrpenesieHus 1
IUIOTHOCTH PAaBHOMEPHOTO, IIOKA3aTENbHOIO U HOPMAJIBHOIO PaCIpPElCIICHUN;
YMEHME HCIIOJIb30BaTh CBOWMCTBA M3YYEHHBIX PACHPENCIICHUN Ul peLICHUS
3ajja4; 3HAKOMCTBO C IIOHATUSIMHM: 3aKOH OOJIBIIMX YHUCEN, METOMAbI
BbIOOPOYHBIX MCCIENOBAHUN; YMEHME IPUBOAUTH IIPUMEPHI IPOSIBICHUS
3aKoHa OOJIBIIMX YHUCEN B MPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX; YMEHHUE
OIIEpUPOBATh MOHATUSIMU: COUETAHUE, IEPECTAHOBKA, YNCIIO COUYETaHU, YUCIIO
HEepecTaHOBOK; OMHOM HploTOHA; yMeHHE MPUMEHATh KOMOMHATOPHBIE (DAKTHI
U pacCyXIEHus JUIsl pelleHMs] 3ajay; OLEHUBATb BEPOSTHOCTU peaJIbHbBIX
COOBITHH; COCTaBJIATH BEPOSATHOCTHYKD MOJENb M HMHTEPIPETUPOBATH
IIOJIy4EHHBIN pe3ysbTaT

YMeHue onepupoBarh MOHITUSIMU: TOUKA, IPSAMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEIMYUHA yTJja, IJIOCKUM YroJjl, IBYIPaHHBIM YToJI, TPEXTPaHHBIN
yroJl, CKpellMBaroIMecs IpsiMble, NapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTD
OPSIMBIX M IUIOCKOCTEH, yrojl MEXAY HIpPSIMBIMU, Yrojl MEeXAy HIpsIMOH U
IUIOCKOCTBIO, YTOJ MEXY IIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0 IJIOCKOCTH,
paccTosiHue MEXIy INPSAMBIMH, PAaCCTOSIHUE MEXKIY IUIOCKOCTSAMH; YMEHHE
UCIOJIBb30BaTh IPU PEIIEHUU 3a/7ad H3Y4YeHHble (AKTBl U  TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHpa;
CTPOUTh MATEMATUYECKUE MOJENH C MOMOIIBI0 F€OMETPUUECKUX MOHATUN U
BEJIMYMH, PeLIaTh CBSI3aHHBIE C HUIMM MPAaKTUYECKUE 3a7a4n

10

YMeHue omnepupoBaTh IMOHATUAMHU: IUIOMIAAL (GUIYphl, O0BEM QUIYpHI,
MHOTOTPaHHUK, MPABWJIBHBII MHOTOTPaHHUK, CEYEHUE MHOTOTpaHHHKaA, KyO,
napajjenenunes, npusMa, nupampaa, ¢urypa M IMOBEPXHOCTh BpallleHUs,
HWIMHIpP, KOHYyC, map, cdepa, rmiouianb chepsl, MIIOMAAs MOBEPXHOCTH
NUpaMUbl, NPU3MBI, KOHYycCa, LIWIUHApa, 00BEM Kyba, HPSIMOYTrOJIbHOTO
napajuiesienunes1a, NTupaMuibl, MPU3MbI, IUIUHAPA, KOHYCA, 11apa, pa3BépTKa
MIOBEPXHOCTH, CEUYEHMS KOHyca W LWIMHIpPA, NapajulelbHble OCH WIN
OCHOBaHHUIO, CEYEHHUE Ilapa, IJIOCKOCTh, Kacarouasicsi c@epbl, LWIHHIpA,
KOHyca; yMEHHE CTpPOUTb CEYEHHE  MHOIOIpaHHHMKa,  H300pakaTh
MHOTOTPaHHUKH, QUTYpbI U TIOBEPXHOCTH BPAIICHUS, UX CEUYEHUS, B TOM YHCIIe
C TOMOIUBIO JJIEKTPOHHBIX CpPEACTB; YMEHHE IIPUMEHATh CBOWCTBA
FEOMETPUUECKUX (UTYp, CaMOCTOSTENbHO (HOPMYIHPOBATH OIpeneTIeHHs
u3ydyaeMmbIX (QUryp, BBLABHraTh THUIOTE3bl O CBOWCTBAX W MPHU3HAKAX
reoMeTpUUecKux (Quryp, 0oOOCHOBBIBATH WJIHM OINpPOBEpPrarb UX; YMEHHE
POBOJUTH KJacCU(UKAIUIO (GUIYp TO pa3IMyYHBIM NPU3HAKAM, BBINNOJHATH
HE0OXO0IUMBIE JOTIOJIHUTENIbHbBIE TOCTPOEHUS
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YMeHnE OIICPpHUPOBATH MMOHATHUAMU: IBUKXCHUC B IIPOCTPAHCTBE, HapaJ'I.]'IeJ'IBHBIfI
NEepeHoC, CHMMETpUsi Ha IJIOCKOCTM W B TPOCTPAHCTBE, IOBOPOT,
npeobpazoBaHue MoA00us, Mo100HbIe (PUTYPBI; YMEHUE paclo3HaBaTh PaBHbIE
U T0J00HBIE (GUTYpBl, B TOM 4YHCIE B HPUPOJAE, UCKYCCTBE, apXHUTEKTYpE;
HCIIOJIB30BATh I'COMCTPHUYCCKHUEC OTHOMICHUSA INPU PCHICHUW 3adad;, HaXOOWUTb




T€OMETPUUYECKHE BEIWYWHBI (JUTMHA, YroJi, IUIOmanab, 00bEM) MPU pelIeHUN
3aJa4 M3 JpPYrux y4eOHBIX MPEeIMETOB M M3 peajbHOM >KU3HU; YMEHHE
BBIYUCIISITh TEOMETPUYECKHE BEIMYMHBI (JJIMHA, Yroj, IUIONIaah, OOBEM,
IUIOIIAAb MOBEPXHOCTH), UCTIONB3ys MU3ydeHHBIE (DOPMYIJIBI U METOIBI, B TOM
YHciie: IUIOMA[b TIOBEPXHOCTH THMPAMUJbI, TPU3MBI, KOHYCa, UWJIMHIPA,
wiomaab chepsl; 00bEM Ky0a, IPSIMOYTOIBHOTO TapalIe/IenuIe/1a, THPaMUIbI,
NpU3MBI, NWIMHAPA, KOHYycCa, IIapa; yMEHHE HaXOIWTh OTHOIICHHE OOBEMOB
10JJ00HBIX GUryp
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YMeHue onepupoBaTh MOHATHUSAMH: NPSAMOYTOJIbHAs CHUCTEMa KOOPIMHAT,
BEKTOp, KOOPIWHATHI TOYKH, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpA Ha YMCIIO, PA3JIOKEHHUE BEKTOpa Mo 0a3ucy, cKaasipHoe
NPOM3BEACHNE, BEKTOPHOE NMPOM3BEACHUE, Yroj MEXIY BEKTOpPaMHU; YMCHHUE
UCTOJIb30BaTh  BEKTOPHBIH W KOOPAMHATHBIA METOA Ul peIICHUs
TCOMETPUYCCKUX 3aJ1a4 U 3a/1a4 JPYTUX YU4eOHBIX PEAMETOB

13

YMenue BbIOMpaTh MOAXOASIIMNA METOJ JAJsl PElICHUs 3aqaud; MOHUMAaHHe
3HQUMMOCTH MaTeMaTUKU B M3YYCHUM NPUPOAHBIX U  OOIIECTBEHHBIX
MPOLIECCOB U  SBJIICHHWM; YMEHHME paclO3HaBaTb MPOSBICHUE 3aKOHOB
MaTeMaTUKH B HCKYCCTBE, YMEHHE MPUBOJUTH IMPUMEPHl MAaTEMaTUUYECKUX
OTKPBITUI POCCUIICKON M MUPOBOM MaTeMaTUYECKOW HAyKH




INEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI' 110
MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Kox
1 Hucna v BBIYUCICHUS
1.1 Hatypanbsble u nensle yncia. [I[pu3Haku 1eIMMOCTH LEJIbIX YHCET
12 Parmonanbueie uncna. OOBIKHOBEHHbBIE U JECATUYHbBIE APOOH, MPOICHTHI, OECKOHEUYHbIE
HepUoInYecKue Apoou
13 Apudmernueckuit KOpeHb HaTypajdbHOW crerneHu. JleWicTBusS ¢ apuMETHUYESCKUMU
KOPHSIMU HAaTypaJbHON CTENEHU
14 Crenenp ¢ uenbiM mnokaszareneMm. CTeneHb € palMOHANbHBIM IOKazareneM. CBoicTBa
CTEIECHU
15 CuHyc, KOCUHYC M TaHI'€HC YMCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YICJIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTAPH(PMBI
JlelicTBuTenbHbIE YHcha. ApuU(pMETHUECKUE OIlepalud C JCHCTBUTEIBHBIMH YHCIAMHU.
1.7 [TpubnuxEHHbIE BBHIYMCICHUS, NPABUIIa OKPYTJEHUS, NPUKHUIKA U OLEHKA pe3yibTaTa
BBIUHCIICHUM
1.8 [TpeobpazoBaHme BEIpaXKEHUI
1.9 KomruiekcHele yncna
2 YpaBHEHUsI U HEPABEHCTBA
2.1 Ilenbie u 1pOOHO-paAIOHAIBHBIC YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [TokazarenbHble U JIOrapu(pMUUYECKIE YPaBHEHUS
2.5 Ienble 1 1poOGHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 ITokazarenbHble U JIOrapu(pMUUECKIE HEPaBEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUHN 1 HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEeHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 MaTpu1iia cuCTeMbl JINHEWHBIX ypaBHEeHUH. OnpeeanTeNlb MaTPUIIbI
3 @DyHKIMH U TpadUKH
31 OyHkuus, cnocoObl 3aganus Gynkuuu. ['padux pynkuuu. BzaumHo o6patHbie QyHKIUH.
Yérnble 1 HeuéTHbIe pyHKuuU. [lepuoanueckue GyHKIMU
OO6nactp ompeneneHuss 1 MHOXKeCTBO 3HaueHui ¢pynkuuu. Hynu ynkmun. [Tpomexytku
3.2 3HAKOMOCTOAHCTBA. [IpoMEXYyTKH MOHOTOHHOCTH (QYHKIHH. MakCUMyMbl U MUHHUMYMBbI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHue QyHKIIMHM Ha IPOMEXKYTKE
33 CrenenHas (yHKIMS C HaTypaJbHBIM W LENbIM TOKa3areneM. EE cBoiicTBa u rpaduk.
CaoiicTBa 1 rpa@uK KOpHs N-Oi CTeNeHN
3.4 Tpuronomerpryeckue GyHKIMH, UX CBOMCTBA U rpaQUKu
3.5 [TokazarenbHas u norapudmuueckas QyHKINHU, X CBOMCTBA U rpaduKH




Touku pa3peiBa. AcuMnTOTH rpadukoB pyHKmi. CBoMCcTBa (DYHKITUH, HETIPEPHIBHBIX HA

3.6
OTpe3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3aJaHHUs II0CIIEN0BATEIHHOCTEN
3.8 Apudmerndeckas U reoMeTpuieckas nporpeccuu. opmysna CI0KHBIX TPOIIEHTOB
4 Hauana maremaTn4eckoro aHanmnsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIEMEHTAPHBIX (HYHKIUN
4.2 [TpumeHeHne MPOU3BOAHON K UCCIIEAOBAHHIO (DYHKIIUH HA MOHOTOHHOCTD U SKCTPEMYMBI.
Haxoxaenne Haubob11ero 1 HaMMEHbIIEro 3Ha4eHus PYHKIHUY Ha OTpe3Ke
4.3 ITepBooOpasnas. MaTerpan
5 MHo’xecTBa U JIOTHKA
5.1 MHoOecTBO, Onepaly HaJ MHOXKecTBaMu. [{narpammbl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 Durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Y4eOHuKHU:

Amamos III. A., Komsrun 1O. M., TkauéBa M. B. u np./Maremaruka: anreOpa u Haudana
MaTEeMaTHYeCKOro aHalin3a, reoMeTpus. Anredpa ¥ Hayala MaTeMaTHYeCKOro aHanusa. ba3oBwiii u
yroy6néunsiit ypoau. 10-11 xmace. M.: IIpocsermienue,

Atanacsaan JI.C., Bbyryzop B.®., Kamommnes C.b. um gp. Marematuka: anreOpa u Haudaja
MaTeMaTHYecKoro ananmusa, reomerpus. ['eomerpus. 10-11 k. ba3oBeli u yriayOnéHHBINH ypOBHH,
OAO "UznarensctBo "IIpocBenienue".

METOAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA
Enunoe coneprkanue ooiero odopasosanus https://edsoo.ru/mr-matematika/

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubnrorexa Munpocsemienus https://lesson.edu.ru/catalog

POII https://resh.edu.ru/
bubanoreka LIOK https://lib.myschool.edu.ru/market?filters
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