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MHNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamMmMa y4e6HOro Kypca «Anrebpa U Hadajla MaTeMaTHYECKOTO
aHanmza» 06azoBoro ypoBHs s oOydaromuxcs 10 —11 kmaccoB pa3paborana Ha
ocHOoBe DenepaibHOTO TOCYAaPCTBEHHOTO 00Pa30BaTEIHLHOTO CTAHAAPTa CPEAHETO
obulero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMbIX K MaTeMaTHUY€CKOMY OOpPa30BAaHMIO, U TPAAUIMA POCCUHCKOTO
oOpazoBanusi. Peanmuzanusi mporpaMMbl OOECHEUMBAET OBJAJECHUE KIHOYEBBIMU
KOMIIETEHIIUSAMH, COCTABIIIONIMMU OCHOBY JJII CAaMOPa3BUTHS U HEMPEPHIBHOTO
00pa3oBaHMus, ETOCTHOCTh OOIIEKYIHTYPHOTO, TUYHOCTHOTO W MO3HABATEIHHOTO
pa3BUTHUS JTUYHOCTU 00YYarOIIUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYECKOTO aHAIM3a» SBISAECTCS OJHUM U3
HauOoJiee 3HAUYMMBIX B MPOrpaMMe CTapllield IIKOJbl, MOCKOJIbKY, C OJHOMU
CTOPOHBI, OH oOOecreynuBaeT HHCTPYMEHTaJIbHYI0 0a3y sl U3Y4YeHUsl BCeX
€CTEeCTBEHHO-HAYUHBIX KYpPCOB, a C JAPYroil CTOpOHBI, (OPMUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllUXCsi Ha YPOBHE, HEOOXOJUMOM IS OCBOCHUS
KypcoB HWHGOPMATHKH, OOIIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydallluecs OBJAJEBAIOT YHUBEPCAIBbHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KoTopas popMyJIupyeT CBOU JOCTHKEHHUS B MaTeMaTu4eckoi ¢hopme.

Kypc anreOpsl 1 Hauyan MaTeMaTHYeCKOTO aHalu3a 3aKJIa/IbIBAa€T OCHOBY IS
YCTENIHOTO OBJAJICHUS 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA ¢ OOIIECTBEHHOM KU3HHU, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXEe BpeMs OBIIaJIcHHE
aOCTpaKTHBIMA U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUMBAaET yMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HWCTUHHOCTD
YTBEPKJEHHUS, UCIOIb30BaTh 0000IIEHNE U KOHKpEeTHU3aIuio, adcTparupoBaHue u
aHaJIOTruI0, POPMHUPYET KPEaTUBHOE M KPUTHUUECKOE MBIIIUIeHHE. B Xo/1e n3ydeHus
anreOpbl M Hayajl MaTEMaTUYEeCKOTO aHallu3a B CTaplleld IIKOoJie Yydyalluecs
MOJIy4alOT HOBBIM ONBIT pEIICHUS MNPUKIAJAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETIEH pealbHbIX CUTyalluil ¥ HHTEpIIpEeTaluu
MOJIyYEHHBIX  PELICHUM, 3HAKOMSITCS C  NOpPUMEPAMU  MATEMATHYECKHUX
3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE MU B UCKYCCTBE, C BBIJAIOIIMUMUCS
MaTeMAaTUYECKUMH OTKPBITUSIMUA U UX aBTOPAMHU.

Kypc obGnagaer 3HaUUTENbHBIM BOCHUTATEIbHBIM TOTEHIIMAIOM, KOTOPBIN
peanm3yercsl Kak 4depe3 y4eOHbIH maTepuai, CIIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHMs, TaK U uepe3 crnenuduky ydeOHOU AesTeTbHOCTH,



TpeOyroien CaMOCTOSITENILHOCTH, aKKypaTHOCTH, IPOJIOIKUTENBHON
KOHLIEHTPAIlM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBIA PE3yJIbTar.

B ocHoBe MmeTtonmukm oOydeHuss anreOpe W HadaliaM MaTeMaTHYecKOTO
aHaIu3a JISKUT JIeSITEIbHOCTHBIN NPUHIUIT 00yUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajla MaTeMaTUYECKOr0 aHaIM3a» BKIIOYAET
CIEAYIOLINE COAEPKATEIbHO-METOAUYECKUE JIMHUK. «YHcna U BBIYUCICHUS,
«Dynknmuun  u - rpaduku», «YpaBHeHHs W HepaBeHCTBa»,  «Hauana
MaTeMaTH4eCcKoro aHanusa», «MHoOxkecTBa U JIoTMKa». DBce OCHOBHbIE
COZIEPKATEIIbHO-METOANYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHHH JABYX JIET
oOyudeHusl B cTaplueil 1IKoJie, €CTECTBEHHO JOIOJIHAA APYr JIpyra U MOCTEHNEHHO
HACHIIAsICh HOBBIMM TeMaMu W pa3aenamu. JlaHHbIA Kypc — sBISIETCS
UHTErPAaTUBHBIM, TOCKOJBbKY OOBEAUHSET B ced€ COAEp)KaHHE HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIUIUIUH. alire0pa, TPUTOHOMETPHUSI, MaTeMaTHUEeCKUI aHaIN3,
Teopuss MHOKecTB U Jp. [lo mMepe Toro kak ydamuecs OBJIaJeBalOT Bc€ Ooiiee
MIAPOKAM MAaTEMAaTHYECKHUM allapaToM, Y HUX MOCJIeN0BaTeIbHO (popMupyercs u
COBEPLICHCTBYETCA YMEHUE CTPOUTh MATEMATHYECKYI0 MOJEIb peajJbHOU
CUTyalluM, MPUMEHATh 3HaHUA, TOJy4YEHHbIe B Kypce «Auredpa M Hayaia
MaTEMaTHYECKOTO aHallu3a», [l PEHICHUS] CAMOCTOSITEIbHO CPOPMYIHMPOBAHHOMN
MaTE€MAaTH4ECKOM 3a/1a4H, a 3aT€M HHTEPIIPETUPOBATH MOJYYEHHBIN PE3YNIbTAT.

ConepxaTenbHO-METOANYECKAs JTUHUA «Yucna W BBIYMCICHHUS» 3aBEPIIAECT
(dbopMUpOBaHUE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapmiedl mkosjge oco0oe BHHUMAaHHUE YJEISETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTENIBHBIX HABBIKOB, BKIIIOYAIOIIUX B ce0s
UCIIOJIb30BaHUE PA3MYHBIX (OpPM 3amucu JEUCTBUTEIBHOIO YHCIIA, YMEHHUE
pallMOHANIbHO BBINOJHATh JIEUCTBUS C HHUMH, JI€J1aTh IPUKUIKY, OLICHUBATH
pesynbprar. OOyuaromuyecs TOJYYarOT HAaBBIKM NPUONIMKEHHBIX BBIYUCIICHHH,
BBITIOJTHEHUST JICHCTBHIA C 4YHWCJIaMH, 3allMCaHHBIMH B CTaHAapTHOU (opme,
WCTIOJIb30BAHUS MATEMAaTUYE€CKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKCHUH.

Jluaus «YpaBHEHHS W HEPABEHCTBA» pPEaaU3yeTCs Ha IMPOTSKCHHH BCETO
OoOy4eHHs B CTapiied IIKOJIe, IOCKOJbKY B KaXIOM paslieiie MporpaMMbl
IPETYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaJ€BaIOT
pPa3IMYHBIMH METOAAMHU PELICHUS LEJbIX, PALMOHAIBHBIX, HPPALHOHAJIbHBIX,
MOKA3aTeNbHBIX, JIOTApU(OMHUUECKUX U  TPUTOHOMETPUUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loiTydeHHbBIE YMEHUS NCTIOJIb3YIOTCSA MPU UCCIIEIOBAHUN
(yHKUMKA C TOMOLIBIO MPOU3BOJHOM, PEHICHUMH MPUKIAAHBIX 3aJad M 3a1ad Ha
HaXOXJEHUE HauOONbIIMX W HAUMEHBIIMX 3HadeHUuW QyHkuu. JlanHas
colep)KaTellbHasl JIMHHMS BKJIIOYaeT B ce0s Takke (POpMUpPOBAHUE YMEHUU
BBITIOJIHATE Pacy€Tl Mo ¢opMyiaM, TPeoOpa3oBaHUsS IEJIbIX, PAMMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUW, a TaKXKE BBIPAKECHUN,



collep)KallluX CcTerneHu W Jyorapudmsel. brarogapss uzyudeHuro aiareOpanvyeckoro
MaTepHajla  IPOUCXOAWUT  JAJBHEWIIEEe  pa3BUTHE  AJITOPUTMHYECKOIO U
abCTPaKkTHOrO MBILIUICHUS Yydaluxcsi, (OPMUPYIOTCS HAaBBIKM JEYKTUBHBIX
paccyxJeHuid, pabOTbl C  CHMBOJIbHBIMM  (OpMaMH,  IPEACTABICHUS
3aKOHOMEpPHOCTEN W 3aBUCHUMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AuireOpa
npegiaraet  3(QQPEeKTUBHbIE HHCTPYMEHTBl JJI pPELIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JMHUS «DyHKIMM U TpaQuKU» TECHO
NEPEIIETAETCS C IPYTUMHU JIMHUSAMU Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1aET
NIOCJIEIOBATEIBHOCTh U3YyYEHUS MaTepuana. N3yuyenue CTENIEHHOW,
NO0Ka3aTeJIbHOH, JIOrapu(pMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIMMA, UX CBOICTB
U rpauKoB, UCNOIb30BaHUE (DYHKUUHN JUIsl PEIICHUS 3a4ad U3 JPYTUX Y4eOHBIX
IPEIMETOB U PEAIBHOM KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHUW W HepaBeHCTB. Ilpum 3TOM OoJiblIOE BHUMaHUE
ynensiercs (POpMHUPOBAHUIO YMEHHUS BbIpaXkaTh (hOpMyJamMu 3aBUCHMOCTH MEXIY
pa3IMYHbIMM BEIMYMHAMH, HCCIENOBAaTh IMONYy4YEHHbIE (DYHKLIHMH, CTPOUTH HX
rpaduku. Matepuan 3Tol coaepKaTelIbHON JTMHUM HALlEJIeH Ha pa3BUTHE YMEHUN
U HAaBBIKOB, IMO3BOJSIOIIMX BbIpAXKaThb 3aBUCHMOCTH MEXKIy BEJIWYMHAMU B
paznuyHoOi (opMe: aHATUTHUECKOM, rpaduueckoid U cinoBecHO. Ero usyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIIEHUsS, CIOCOOHOCTH K
0000IIIEeHNI0 1 KOHKPETU3AIIUHU, UCTIOJIH30BAHUIO aHAJIOTUIA.

CopnepxarenpHast JuHud «Havyana mareMaTMuecKoro aHaiau3a» IMO3BOJSET
CYILLIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHYeCKUX, TaK M MPUKIAIHBIX 3ajad,
JOCTYIHBIX 00yYarolMMCsl, Y KOTOPbIX MOSBJISIETCSI BO3MOXKHOCTh UCCIIEI0BATh U
CTpouTh Tpaduku QYHKIUN, OMNpPENeisITh WX HAWOOJBIINE W HAUMEHBIIHE
3HAYEHHUS, BBIYUCIATH IUIOMAAH (QUIYyp U OOBEMBI Ted, HaXOAUTh CKOPOCTU U
YCKOpeHUsI TpoueccoB. JlaHHas cojepskarenbHasi JIMHUA OTKPHIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOCHHMS MAaTEMAaTUYECKMX MOJIEIEN pealbHbIX CHUTyaluH,
HAXOXJEHUS HAWIY4YlIero PEIICHHs B IMPUKIAJHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMM MaTE€MaTUYECKOI0 aHajau3a
CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOIO U KPEATUBHOIO
MBILIUICHUS, (OPMHUPOBAHMIO YMEHMH pacro3HaBaThb IMPOSBIEHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE M HcKyccTBe. OOywaromuecs Y3HAIOT O
BBIIAIOIINXCA PE3YJIbTAaTaX, MOJIYYEHHBIX B XOJ€ Ppa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkaTenbHO-METOANYECKAs JTUHUSA «MHOXKECTBA U JOTMKa» B OCHOBHOM
NOCBSIIIEHA  AJIEMEHTaM  TEOPUHM  MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHbIE
IPEICTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTUKU U Mpeajararor



HaubOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONIMNA BCE pa3/iesibl MaTeMaTUKU U €€
MPUJIOKEHUH, OHU CBSI3bIBAIOT Pa3Hble MATEMAaTHUUYECKUE NUCLUIUIMHBI B €IHHOE
nenoe. [foaToMy BaKHO JaTh BO3MOKHOCTH IWIKOJIBHUKY MOHUMATh TEOPETUKO-
MHOXECTBEHHBIM SI3bIK COBPEMEHHOM MaTEMaTHUKW M MCIHOJIb30BaTh €ro s
BBIPa)KEHUS CBOUX MBICTIEH.

B kypce «Anrebpa um Hayalia MaTeMaTHMYECKOrO0 aHalM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBl ~MAaTE€MaTUYECKOTO MOJECIUPOBAHUS, KOTOPbhIE MPHU3BAHBI
c(hOpMHpPOBATh HABBIKK MOCTPOEHUSI MOJIENEHN peabHbIX CUTYalUi, HCCIEA0BaAHUS
ATUX MOjieNieldl C MOMOIIbI0 amnmapara anreOpbl U MaTEeMaTHYEeCKOro aHalu3a U
UHTEPIIPETALMU TOJIYYEHHBIX PE3yJIbTaTOB. TaKue 3aJaHusl BIUIETEHbI B KaXIbli
U3 pa3eioB MPOrpaMMbl, MOCKOJIBKY BECh MaTepual Kypca MIUPOKO HUCIOJIb3YETCs
JUISL pelieHusl MPUKIAAHbIX 3ada4. [Ipu penieHun peanbHbIX MPAKTUYECKUX 3a7ad
ydaligecs pa3BHBAIOT HAOJIOJATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCs, MCIONB30BATh AHAJIOTHIO, O000IATh W KOHKPETHU3UPOBATH
npobsiemy. JlesTenpbHOCTh MO (DOPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lay OpraHM3yeTcsl B MPOLECCE M3YYEHHsI BCEX TeM Kypca «Auredpa U Hayaia
MaTeMaTH4YECKOI0 aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TuTaHe Ha W3yYEeHHE Kypca aureOpbl M HadaJl MaTeMaTHYeCKOTro
aHaju3a Ha 6a30BOM ypOBHE OTBOAUTCA 2 4aca B Henenmto B 10 kimacce u 3 4aca B
Hexaento B 11 knacce, Beero 3a Ba roga oOyuenus — 170 gacos.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BIYMCICHUA

Paunonanbupie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOH, MPOLIEHTHI,
OCCKOHEUHbIE  TEepUOAUYECKHE ApoOou.  ApudMeThdeckue  Omepamuu ¢
pauMOHAIBHBIMU YKCIaMH, IPe0Opa30BaHMsI YUCIIOBBIX BbIpakeHU. [IpuMeHneHne
Ipo0el W MPOIEHTOB JUIsl PEIIeHUs] MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpaciien
3HAHUW U PEAJTbHOMN KU3HMU.

JlelictBuTenbHble 4ucaa. PanuoHanbHble W MPPALMOHAJIBHBIE YHCIA.
ApudmeTrnueckue omnepanuud C JACHCTBUTEIbHBIMU YHclIaMu. [IpuOmmkéHHbIC
BBIYMCIIEHUS, TPABUIIA OKPYTJIEHUS, TPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1enbiM  mnokaszareneMm. CrangaptHas  ¢opMa  3allucu
neicTBUTENbHOrO uucia. Mcmonp3oBanue moaxonsmied  GoOpMbl  3alUCH
JNEUCTBUTENBHBIX YHMCEN Uil PELICHMS IPAKTUYECKMX 3a1a4 W MPEICTaBICHUS
JAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJibHOW  crtemeHu.  JlelictBuss ¢
apu(pMETHIECCKUMU KOPHSIMH HATYPAJIbHON CTETICHH.

CuHyC, KOCHHYC M TaHI€HC YHCIJIOBOIO apryMeHTa. APKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnaecTBa U TOXXAECTBEHHBIE MPEe0Opa30BaHUs.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUN. OcCHOBHBIE
TPUTOHOMETPUUECKHE POPMYIIBI.

YpaBHeHHE, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelleHHEe HEPaBEHCTBA.
Meron uHTEpBaIOB.

Pemenue uensix ¥ 1poOHO-pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Penrenne nppaiioHaJIbHBIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpuroHoOMETpUYECKUX YpaBHEHUM.

[IprMeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a/1ad
M 33]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEaIbHON KU3HH.

DYyHKIUU U TPaPUKH

Oynkius, cnocoObl 3amaHus Gyskmouu. [paduk  PyHkinuu. Bzaumno
oOpaTHbIE (PYHKIIHH.

OO6nactb onpeneneHuss ¥ MHOKECTBO 3HaueHuUd (ynkuuu. Hynmu QyHkuum.
[TpomexxyTKu 3HAKOMOCTOSAHCTBA. YETHBIC U HEUETHBIC (PYHKIIUU.

Crenennast GyHKIHS ¢ HATypaJdbHBIM M IIEJBIM TIOKa3zaTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauk KOpHsS N-OM CTENEHHU.



Tpuronomerpuueckass OKPYX HOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GbyHKIIUH 9UCIOBOTO apryMEHTA.

Hauaja MmaTeMaTH4ecKOro aHajn3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus IIOCJIEJOBATEIILHOCTEM.
MOHOTOHHBIC MOCJICIOBATECILHOCTH.

Apudmernyeckas U reomeTpudeckas nmporpeccuu. beckoHeuHo yObIBarommast
reomerpudeckas mnporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYCCKOU
nporpeccun. DopMysia CIOXKHBIX MPOLEHTOB. VcCronb30BaHWE MPOTPECCUU A
pellIeHus pealibHbIX 3aJ]a4 MPUKIATHOIO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoxecTBO, omnepanuu Haj MHOxecTBamu. [{uarpammel OJitnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armnapara g ONUCAHUS pPealbHBIX
MIPOIICCCOB U SIBJIICHUH, NIPU PEIICHUH 3aJ1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia v BbIYMCICHUS

HarypansHublie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LIENIBIX YHCEIL.

CreneHb ¢ pallMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTETICHHU.

Jlorapudm uncina. JleciTHuHbIE U HATYpaIbHBIE JTOTapU(PMBI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeoOpazoBaHue BeIpaKECHHH, COAEPIKAIINX JTOTAPU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHU, COAEPKAIIMX CTENEHU C PaUUOHAIBHBIM
IIOKa3aTEeIeM.

IIprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS! U HEPABEHCTBA.

CucreMbl TMHEHHBIX YpaBHEHUH. PellleHne NpUKIIaJHBIX 3aa4 C [TOMOILBIO
CHCTEMBI JIMHEVHBIX YPABHEHHM.

CucTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHNUN U HEPABEHCTB.

[IpumeHeHune  ypaBHEHUM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMAaTUYECKUX 3ajad M 3aJad U3 pazIu4HbIX OOJacTell HayKu U peanbHOU
KU3HU.

DOyHKUUM U TpaduKku

Oyukuusa.  [lepuonuueckne  ¢GyHkuuu. IIpoMexyTKM  MOHOTOHHOCTH
¢yHkuu. Makcumymbl 1 MUHMMYMBbl (QyHkiuu. HauOosbliee u HauMeHbliee
3HaueHUe (PYHKIIMH HA TIPOMEXKYTKE.

Tpuronomerpuyeckre QyHKIUHU, X CBOWCTBA U IPAPUKH.

[TokazaTenbHas u jorapudmuueckas GyHKIMU, UX CBOMCTBA U IpadUKH.



Hcnonb3oBanue rpadukoB GyHKIUNA 1751 pElICHUs] YpaBHEHUN W JIMHEHHBIX
CUCTEM.

Hcnonp3zoBanue rpadukoB (QyHKUMHA JUIs HCCIEIOBAaHUS IPOLIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NPU PELIEHUU 33Ja4 U3 APYTUX y4eOHBIX
MIPEIMETOB U PEATbHOU KU3HMU.

Hayana maTeMaTH4eCKOro aHAIHM3a

HenpepriBabie GyHKIIMH. MeTol HHTEPBAJIOB [ pEIICHNs HEPABEHCTB.

[IpousBognass  pyHkuuu. ['eomerpuyeckuili. U (QU3UMUECKUH  CMBICH
IIPOU3BOJHOM.

[IpousBogHbie  dnmeMeHTapHBIX  GyHKIUHA.  DopMynbl  HAXOXKIACHUS
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (yHKIIHH.

[IpumeHeHre NMPOU3BOJHON K UCCIAEAOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxaeHne HaubobIIero 1 HaMMEHbIIEro 3HaueHus: (QYHKIMKU Ha
OTpE3KE.

[IpumMeHeHrne NpPOM3BOMHOM JUISi HAXOXKIECHHS HAWIY4dlIero peleHus B
NPUKIAAHBIX 3ajadax, s ONpPENENICHHs CKOPOCTH MpoLecca, 3aJaHHOIO
dbopmyiioi uiau rpagukom.

ITepBoo6pa3znas. Tabnuia nmepBooOpa3HBIX.

WNHrerpan, ero reoMeTpuyeckuid W (QU3MYECKUd CMBICH. Bpruncinenue
uHTerpaia no popmyne Herorona—JleliOHuna.



IIJTAHUPYEMBIE PE3YJIBTATDI

OcBoenne yuyeOHOTO mnpeameTa «MaremaTuka» JTODKHO 0OecreduBaTh
JOCTH)KEHUE Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHusl CASAYIOMIMX JTUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTebHBIX PE3yIbTaTOB!

JIMHHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS IMPOTpaMMbl y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepUu3yrTCs:

['paxxmanckoe BocriuTaHue:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO WJIEHA POCCHUHCKOTO OOIIeCTBa, TMPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoILeayp TpaKIaHCKOro obmiecTBa (BBIOOPBI, ONPOCHI M Mp.), YMEHHEM
B3aUMOJEHCTBOBATh C COLMAIbHBIMU HWHCTUTYTaMM B COOTBETCTBHM C HX
GYyHKIUSIMY ¥ HA3HAYCHUEM.

[TatprnoTnyeckoe BOCIMTAHUE!

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaKJaHCKOW MICHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY U HACTOSIIEMY POCCHIICKONM MAaTEMATHKH, LIECHHOCTHBIM OTHOIIIEHUEM K
JOCTH>KCHUSIM POCCUMCKUX MAaTEMaTHKOB M POCCUMCKOW MaT€MaTHYECKOM IIIKOJIBI,
K HMCHOJb30BAHUIO ATUX JOCTHXKEHUN B JPYrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHHUS

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HApOJa;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'0  CO3HAHMUS, JTHUYECKOTO  TMOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYMBOTO OyayIIEero.

DCTeTU4YeCKOE BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ACTETUKY MATEMAaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azad, peleHui, paccy X IEHUN;
BOCIIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

®u3n4ecKoe BOCIUTAHUE!

c(hOpMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MAaTEeMaTUYeCKUE 3HAHHUS B
UHTEpecax 370pOBOro u 6e3omacHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3I0POBBIO (3I0pOBOE MUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH H

OT/IbIXA, peryispHas dusnueckas AKTHBHOCTb); buznyecKoro
COBEPIIEHCTBOBAHUS, pu 3aHATUAX CHIOPTUBHO-03I0POBUTENBHOMN
NEATEIBHOCTBIO.

TpynoBoe BOCIIUTAHHUE!



TOTOBHOCTBIO K TPYAY, OCO3HAHWUEM IICHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANLHOM  JESATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymieit npodeccud U peanu3oBbIBATH COOCTBEHHBIE >KU3HEHHBIC ILIAHBI;
FOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWHW BCEHW >KU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUN MTPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HAPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE!

c(hOpPMHUPOBAHHOCTBIO AKOJIOTHYCCKON KYyJIbTYPhl, TOHHMMAHHEM BIIHSHUS
COIMAIIbHO-?)KOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLHAIbHOMN
Cpenbl, OCO3HaHWEM TJ00aTBPHOTO XapakTepa OSKOJOTHYECKHX  MpoO0JIeMm,
OpUEeHTallueld Ha TPUMEHEHHUE MATeMAaTHYECKUX 3HAHWHN JJIs PEIICHUs 3aaad B
0o0JacTH  OKpy’Karolied cpeapl, IUIaHUPOBAHMUSI TOCTYNKOB U OLEHKH HX
BO3MOYKHBIX MTOCIIEICTBUM JUIsI OKPYKAIOIIEH CPEeJIbI.

[lenHOCTH HAYYHOTO TIO3HAHUSL:

c(hOpMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAayKM W  OONIECTBEHHOM  MpakTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKd Kak cdepbl UYelOBEUECKOW JEsITeIbHOCTH, JTamoB €€
pPa3BUTHS M 3HAYUMOCTH JJISi PA3BUTHS ITUBUIN3AINH; OBJAJICHUEM S3BIKOM
MaTEeMaTUKH W MaTEeMaTHYCCKON KyNIbTYpOW KaK CpPEICTBOM IIO3HAHHUS MUPAa,
TOTOBHOCTBIO OCYIIECTBIISITh TMPOEKTHYI0 M HCCIEIOBATENbCKYIO ACSTEIbHOCTD
WHAWBUYaTBLHO U B TPYIITIE.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3yNbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOro IMpeaMeTa
«Maremartnka» XapaKTEepU3yTCs OBJIaJICHUEM YHHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeuamMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OelCMBULMU.

1)  Vuueepcanomvie  nosnaeamenwvuvie — Oelicmeus, — obecneuusarom
Gopmuposanue 6a306bIX KOSHUMUBHLIX Npoyeccos ooyuarowuxcs (ocsoenue
Memo008  NO3HAHUSL — OKpYJCanwe2o0  Mupa,  NpuMeHeHue  JI0SUYeCKUX,

UCCe006ameNbCKUX onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBrle 1oruueckue JeUCTBUS.

e BBIBIIATH U XaPaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUIECKHUX
OOBEKTOB, TOHATHH, OTHOUICHWH MEXKIY MOHATUIMH, (HOPMYJIUPOBATH
omnpeNie/IeHUs]  MOHATHH,  yCTaHABIWBATh  CYIIECTBEHHBIH  IPU3HAK
KJ1accuuKaIud, OCHOBAaHHS JJIsi OOOOINEHUS W CpPaBHEHUS, KPUTCPUHU
MIPOBOJIUMOTO aHAIIH3A,



BOCIIPUHUMATh,  (QOPMYIUpPOBaTH MW  MPeoOpPa3OBLIBATH  CYXKJICHUS:
YTBEPAUTEIbHbIE U OTpULIATEIbHBIC, €AMHUYHbIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;

BBISIBJISAITH ~ MATEMATHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeunsi B (akTaxX, JaHHBIX, HAOJIOJCHUSIX U YTBEPXKICHUSX;
npeajaratb  KpUTEPUHU  JUIL  BBISIBJICHMS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIFOUECHHUH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNnbCTBa MaTeMaTHUYECKUX
yTBEpXKACHUN (MTPSAMBIC W OT TPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHHS U BBIBOJBI;

BBIOUpATh CIOCOO pellieHUs] y4eOHOW 3amadu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBIOMpaATh HambOoNee MOAXOMIIMMA ¢ yIETOM
CaMOCTOSITEIILHO BBIZICIICHHBIX KPUTCPHUERB).

ba3oBkle HCCJIICA0BATCIILCKHUC ,ZICﬁCTBI/I)IZ

HCIIOJIb30BaTh BOIPOCH KaK HCCIEA0BATEILCKUNH MHCTPYMEHT IO3HAHMS,
(GbopMynupoBaTh BONPOCH], (UKCUPYIOLIME NPOTUBOpEUUE, MpodIeMy,
yCTaHaBIMBaTh  MCKOMOE€ U  JaHHOe, (opMUpOBaTH  TUIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3UIIMIO, MHEHHUE;

MIPOBOJIUTH CaMOCTOSITEIILHO CILJIAHUPOBAHHBIN IKCTICPUMEHT,
UCCIICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYE€CKOIO
0o0beKTa, SABJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEN MEXIY
00BEKTaMH, SIBJICHUSIMH, ITPOIECCAMU,

CaMOCTOSTEILHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOABI IO pe3yybTaTaM
MPOBEAEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE IIPoIlecca, a TaKXKE BBIJABUTATH
MIPEIIOJIOKEHNS O €0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabota ¢ uapopmanuei:

BBISIBJSITh AepUIIMTHI MHDOpPMAINH, NaHHBIX, HEOOXOAMMBIX IJIsI OTBETA
Ha BOIIPOC U JIJIS PEIICHHS 3a/1a4H,

BEIOWpAaTh  WHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETHPOBATH WH(OpMAITHIO
pa3IMYHBIX BUAOB U (OPM MIPEICTABICHHUS;

CTPYKTYpPUpPOBaTh UHPOPMAIIKIO, MPEJACTABIATh €€ B Pa3IHMUHbIX (PopMmax,
WJUTIOCTPUPOBATh TpadUuecKH;



2)

OILICHUBATH HaJIEKHOCTD uHopMaru o CaMOCTOSITEITLHO
chopMYyJIMPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonvie  KomMMyHuxamueHnwvle Oelicmeus, o0becneuusarom

CHOPMUPOBAHHOCMB COYUATILHBIX HABLIKOG 0OVUATOUUXCSL.
OO1ienue:

BOCIIpUHUMATh U (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBUU C
YCIOBUSIMHU M LIETSIMU OOIIECHHUS; SICHO, TOUYHO, TPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pE€HHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJy4YEHHbBIN pe3yJIbTarT;

B X0/ 00CY>KAEHUs 3a7aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, pelraeMon 3a/1auu, BbICKa3bIBaTh MJI€U, HAIICJIEHHbIE HA TIOUCK
pELICHMS]; COIMOCTAaBIATh CBOM CYXKIEHUSA C CYXICHHSIMH JPYTUX
YYaCTHUKOB AHajiora, oOHapyXHUBaTh Pa3IMYME€ U CXOJCTBO IO3UILIMN; B
KOppEKTHOU popme popMyIupoBaTh Pa3HOIIACUs, CBOM BO3PAKEHMUS,;
NPEACTABIATh  pPE3yJAbTaTbl  PEIICHHs  3a7add,  SKCIEPUMEHTA,
UCCJIEIOBaHMs],  NPOEKTa;  CaMOCTOSTEIIbHO  BbIOMpaTh  (opmat
BBICTYIUIEHHUS C YUETOM 3a/1a4 NPE3eHTAUN U OCOOEHHOCTEN ayqUTOPHH.

CoTpyaHUYeCTBO:

3)

NOHMMAaTh W WCHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHIUBUIYAJILHON pabOThI MPU pPElIeHUH YUeOHBIX 3a/1a4; IPUHUMATH 1EJTb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3aIUI0 COBMECTHOM
paboThI, pacrpenensaTh BUIbI paboT, JOrOBapUBATHCS, 00CYXKIaTh IIPOIEeCC
U pe3yabTaT padoThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIMOBBIX (popmax paboTsl (00CykaeHMs, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBI» W WHbBIC); BBINOIHATH CBOIO 4YacTh PabOThI U
KOOPJAMHUPOBATb CBOM JICHCTBUSL C JPYTMUMH YJEHAaMH KOMAaHJbI;
OLIEHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM,
copMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanonvie  pezynamuenwie  Oelicmaus, obecneuusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranuzanus:

COCTaBIIAThH IUJIaH, AITOPUTM PEILICHUS 33J]a4H, BEIOMPATh CIIOCOO PEIICHHUS C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C Y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIB:

BJIAJECTh HAaBBIKAMU TI03HABAaTEIbHOM pediekcuu Kak OCO3HAHUS
COBEpPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB,;
BIAJCTh CHOCOOAMH  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca |
pe3yabTara peleHrus MaTeMaTUIeCKOM 3a/1auu;



e TPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a7a4d, BHOCUTb KOPPEKTHUBBl B JIESITEIBHOCTH HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW M YCIOBUAM, OOBSCHATH
MPUYUHBI JIOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJIbTAaTOB JAEATEIbHOCTH,
HAXOJIUTh OMMOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa U Havajga MaTEMaTUYECKOTO aHAJIU3a»
Ha YpOBHE CpeIHEro oO0Iero oopa3oBaHUsl TOJDKHO O0ECIeurBaTh JOCTHKEHUE
CIEIYIONTUX MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIHTATOB!

10 KJIACC

Yuciia 1 BHIYHCTICHUA

OneprpoBaTh NOHATUSAMH. PALUOHAIBHOE M JEUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAs U AECSITUYHAs APOOb, IPOLIEHTHI.

BomonHaTe  apudmernyeckue — omepalMd € palMOHAIBHBIMH U
JNENCTBUTENBHBIMU YUCIAMU.

BoInonHATh TPUOIMKEHHBIE BBIYUCICHUS, UCTIONB3YS MPAaBUIA OKPYTJIEHU,
JenaTh MPUKUIKY U OLICHKY PE3yJIbTaTa BbIYUCICHUN.

OnepupoBaTh MOHATUSAMHU. CTENEHb C LEJIBIM IIOKA3aTelIeM; CTaHJapTHas
(opMa 3amucu JIEUCTBUTEIBHOI'O YHCIA, KOPEHb HAaTypaJbHOW CTENEHH,
UCIIOJIb30BaTh MOAXOAAIIYIO (POpMY 3alUCH NEUCTBUTENIbHBIX YHCEIT TSl pelIeHUs
IIPAKTUYECKUX 3aJa4 U IIPEACTABICHUs TaHHBIX.

OnepupoBarh NOHATUAMH. CHHYC, KOCHHYC W TaHI'€HC MPOU3BOJBHOIO yIJa,
UCIIOJIb30BaTh 3aMKMCh MPOU3BOJILHOIO yIila Yepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIMH.

YpaBHeHUs] H HEPABEHCTBA

OnepupoBaTh MNOHATHSMHU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIBHOE, UPPALIMOHAIILHOE YPAaBHEHHUE, HEPABEHCTBO; TPUIOHOMETPUUYECKOE
YPaBHEHHE;

BoeinonHATe npeobpa3oBaHUs TPUTOHOMETPUUYECKUX BBIPAKEHUH W periath
TPUTOHOMETPUYECKUE YPABHECHUS.

BrinonsaTe npeoOpa3oBaHUs ILENbIX, PAUMOHAIBHBIX W UPPALMOHAIBHBIX
BBIDAXKECHUM W peliaTb  OCHOBHBIE  THUIIBI  LEJBIX, PAalMOHAIBHBIX U
UPPALMOHAIBHBIX YPAaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA JUIsl PELICHUS MAaTEMAaTHYECKUX 33734
M 33]1a4 U3 Pa3IMYHbIX 00J1acTell HAYKHU U PEAIbHON KU3HH.



MopnenupoBaTh peaibHbBIE CHUTyalldd Ha S3bIKE anreOpbl, COCTaBITH
BBIPKEHHUS, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBHUIO 3a/layd, MCCIEI0BATh
MOCTPOEHHBIE MOJIEIH C UCIIOIH30BAHUEM alllapaTa aireophl.

DOyHKUUHA U Tpapuku

OnepupoBarh MOHATUAMM: (YHKLHS, CIOCOOBI 3a/aHus (QPYHKIUHU, 00JaCTh
OTIpPEJICICHUs] U MHOXXECTBO 3HAYCHMM (PYHKIMHU, TpapuK (QYHKIHH, B3aHUMHO
oOpaTHbIe (DYHKITHH.

OnepupoBaTh TMOHATUSAMH. YETHOCTP M HEUYETHOCTh (PYHKIUH, HYJIU
(GYHKIIUA, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBath rpaduku GYHKIHN 17151 pEIICHUs] YpaBHEHU.

Ctpouth 1 unuTaTh TpaduKy JTUHEWHON (PYHKIMH, KBAIPATUUYHON (PYHKIUH,
CTETICHHOHN (DYHKITHH C I[EJIBIM TTOKa3aTEJIEM.

Ucnonb3oBate rpaduku QyHKIUNH JUIsi  UCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEH TMpHU PEIICHUH 3a/1ad U3 JIPYruX y4eOHBIX MPEIMETOB U peaibHOU
KU3HU; BBIpaXaTh (OPMYJIaMU 3aBUCHMOCTH MEKTy BEIIMUNHAMMU.

Hauajia MaTeMaTH4eCKOIro aHAJIN3a

OnepupoBaTh TMOHSATUSMU: [OCJIENOBATEIBLHOCTh, apudmernueckas u
reOMEeTpPUYECKas MPOTrPecCUu.

OnepupoBaTh MOHATHSAMH. OECKOHEYHO YOBIBaloOIIas TIeoMeTpUyYecKas
nporpeccusi, cymma 6€CKOHEYHO yOBbIBAIOIICH reOMETPHUECKON MPOTPECCHH.

3anaBaTh MOCIEAOBATEIBHOCTH PA3TUYHBIMU CITIOCOOAMHU.

Hcnonp3oBaTh CBOMCTBA IOCIEIOBATEIBHOCTEN U MIPOIPECCUN TS PEILICHUS
pealIbHBIX 33724 MPUKIAIHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSAMH: MHOXKECTBO, ONEPAIlMU HAJl MHOKECTBAMHU.

Hcnonp3oBaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Juisi  ONHCAHUS
pETbHBIX TIPOILIECCOB W SIBJICHWM, TPU PEHICHUH 3a7a4 M3 APYTuX Y4eOHBIX
IPEIMETOB.

OnepupoBarh  MOHSATHUAMH: OTpeJIeIICHHE, Teopema, CJIEJICTBHE,
JI0KA3aTeIbCTBO.

11 KUIIACC

Yucja 1 BbIYUCIEHUSA

OnepupoBaTh MOHATUSIMH. HATypajJbHOE, II€J0€ YHCIIO; HCIOJIb30BAThH
MPU3HAKU JICIMMOCTH LIEJIBIX YUCEJN, PA3JIOKECHHUE YUCIIA Ha MPOCTHIE MHOXKHUTEIN
JUISL peLlICHUs 3a/1a4.

OnepupoBaTh NOHSATUEM: CTEIIEHb C PAIlMOHAJIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUSIMU: Jorapudm Uucia, JECATUYHBbICE W HATypaJbHBIC
aorapuMsl.



YpaBHEeHUS U HEPABEHCTBA

[IpumensaTs cBoOiicTBa cTemeHW Uil  IpeoOpa3oBaHUsl  BBIPAXKECHUH;
OIEpUPOBATH NOHATUSAMM. IIOKA3ATEIBHOE YPAaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHsaTh  npeoOpa3oBaHUsl  BBIPAKEHUM, COAEpX AIMX  Jorapumsl,
ONEepUPOBaTh MOHATUSAMHU: JIOTAPU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pEIllaTh
OCHOBHBI€ TUIIBI JJOTapU(PMUUECKUX YPAaBHEHUM U HEPABEHCTB.

Haxoaute penienus npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh MOHATUAMH. CUCTEMA JMHENMHBIX YPABHEHHN U €€ pEILICHUE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUM [l PELICHUs IPAKTUYECKUX 3a7a4.

Haxonute pemieHuss mpoCcTeNIINX CUCTEM M COBOKYIHOCTEW palMOHAIbHBIX
YPaBHEHUU U HEPABEHCTB.

MopaenupoBaTh peajbHblE CHUTyalldd Ha S3bIKE anredOpbl, COCTaBIAThH
BBIDAXKCHUS, YPAaBHEHHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBUIO 3aJ1a4H,
UCCJIEI0BATh TOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM aNapara anreopsl.

DyHKUUHA U TpaPuku

OnepupoBaTh  NOHATHSAMM:  IEepUOAUYECKass  (QYHKUMs, HPOMEKYTKU
MOHOTOHHOCTH (YHKIUH, TOUYKH OHKCTpeMyma (yHKuuMH, HauOoipllee U
HauMEHbLIEe 3HAaYeHUus (QYHKUUM Ha MPOMEXKYTKE, HCHOJIb30BaTh WX A
UccienoBaHus (PYHKIMH, 3aJJaHHOU rpapuKoOM.

OnepupoBaTh MOHATHAMH. TpaUKU IOKA3aTENbHOM, JOrapupMUUYECKOn U
TPUTOHOMETPUUYECKUX (YHKIMI; n300paxkaTb UX Ha KOOPJIMHATHOW IJIOCKOCTU U
WCIIOJIB30BATh ISl PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxath Ha KOOPJAWHATHOM IJIOCKOCTHU TpadUKU JTUHEHHBIX YpaBHEHUU
Y YICIIOJIb30BaTh UX JUISl PELIECHUs] CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

Hcnonp3zoBate rpaduku (QYHKIMA JUIsI  HCCIEIOBAaHUS MPOLECCOB H
3aBUCUMOCTEMN U3 APYTUX Y4EOHBIX TUCLHUILIUH.

Hayasa MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATUSAMU. HENpepbIBHas (QyHKLUS, MPOU3BOIHAS (PYHKLINY;
UCIIOJIb30BaTh TEOMETPUICCKUN W (PU3HMUECKHUI CMBICI MPOU3BOIHOM JIJIsI pEIICHUS
3a7ay.

HaxoauTs npon3BOAHBIE JIEMEHTAPHBIX (QYHKIUH, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHMS], YACTHOTO (PYHKIUH.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIETOBAHMS (PYHKIIUHM HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHSTh PE3YyJIbTAThl UCCIIEI0BAHUS K IOCTPOCHHIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO U1l HAXOXKACHUS HAWIY4LIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJI€ COUUAIBHO-ODKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHUSIMHU: TEPBOOOpa3Hass M  HMHTErpaj, MOHUMATH
reOMETPUYECKU U (PU3UUECKUN CMBICI MHTErpasa.



Haxonuthe mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKITUH, BBIYUCISATH WHTErPal
no ¢popmyiie Herorona—JlehiGuua.

Pemate mpukiagHbie 3a7a4i, B TOM YHUCJIE COIHMAIBHO-DKOHOMUYECKOTO U
¢u3nyecKoro xapakTepa, CpeCTBAMH MaTEMaTUIECKOTO aHaJIHN3a.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
HawnmenoBanue paznena  |KommgectBo OCHOBHOE COZIECPKAHNE OCHOBHEIE BUBI JESTEIILHOCTH
(TembI) Kypca 4acoB 00yJaroIIUXCsI
MHO€eCTBaA palliOHATbHBIX 14 MHO0:K€eCTBO, OIeparun Hcnonb3oBaTh TEOPETUKO-

U JEUCTBUTEIBHBIX YUCEIL.
PanmonanbHble ypaBHEHHUS U
HEPAaBEHCTBA

HaJ MHOKeCTBaMHU. J(marpamMmmsl Diinepa—
Benna.

PanmonanbHbie unciia. OOBIKHOBEHHbBIE
U JIECATUYHBIC POOH, MPOIIEHTHI,
OecKOHEUHbIE IEPUOInYECKUE APOOH.
Apudmernyeckue orepanuu

C pallMOHAIbHBIMU YUCIAMHU,
npeoOpa3oBaHUs YUCIOBBIX
BbIpakeHuil. [Ipumenenue qpobeit u
MIPOLIEHTOB JIJIs1 PELLICHUS] PUKIaJHBIX
3a7a4 U3 pa3JIMYHbIX OTPACIIEN 3HAHUI
U PEAIbHOM KU3HU.

JlencTBUATENIBHBIC YUCIIA.
PanyonanbHble 1 HppallMOHAIIbHbBIE
gucia. ApuMeTHIeCKue Onepariu

C ACUCTBUTEIILHBIMU YHCIIAMHU.
[IpubnukeHHbIe BEIYUCIEHUS, PAaBUIIa
OKPYTJICHUS], MPUKUJKA U OLICHKA
pe3yJibTaTa BEIYUCICHU.

MHO>KECTBEHHBI armapar

JUTSI OTIMCAHUSI X0J1a PEIICHMUSI
MaTEMaTUYECKUX 3aJ1a4, a TAKXKE
peaNbHBIX IPOLIECCOB U SIBIICHUH,

IIPU pEIICHUU 3a]a4 U3 JPYTrux
y4eOHBIX MTPEAMETOB.

OnepupoBaTh NOHATHIMM:
paIMoOHAIBHOE YUCJTI0, ICUCTBUTEIILHOE
YHUCJI0, OOBIKHOBEHHAs APOOB,
JECATUYIHAS APOOH, MPOIECHTHI.
BoinouHATh apudmeTrnueckue
oTepaIiy ¢ parMoOHaILHBIMU U
NEHUCTBUTEIBLHBIMU YHCTIAMU;
pUOTHNKEHHBIC BHIYUCIICHHUS,
UCIIOJTB3YsI TIPABUIIa OKPYTIICHUS.
JejaTh NPUKU/IKY U OLIEHKY
pe3yibTaTa BRIYMCICHUH.
OnepupoBaThb NOHATUSIMU
TOKJIECTBO, YPaBHEHNE, HEPABEHCTRBO;
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ToxnecTBa ¥ TOXKIAECTBEHHBIE
npeoOpazoBaHusl. Y paBHEHHE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBA. MeTo1 HUHTEPBAJIOB.
Pemrenue nensix u ApoOHO-
paLMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB

LIEJIO€ ¥ PAallHOHAIIBHOE YPABHEHUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus LEIbIX
Y PAllMOHAIBHBIX BBIPAKCHUMU.
PemiaTb OCHOBHBIE THUIIBI IIETBIX
MppalUOHAIBHBIX YPaBHEHUHN U
HEPAaBEHCTB.

IIpumeHATH pallMOHAIbHbBIE
YPaBHEHHUS U HEPABEHCTBA

JUTSL PEIIEHUS] MAaTEMATUYECKUX 3a/1a4
M 33/1a4 U3 PA3IMYHBIX 00JacTeil HayKu
Y peabHOM KU3HU

Oynkiun u rpaduku. CTeneHb
C LENBIM ITOKA3aTENEM

DyHKIUSA, CIOCOOBI 3a1aHUS (PYHKITUH.
B3aumHuo oOpaTtHbie pyHkuuu. ['padux
byHKIIUU.

Ob6unacTp onpeaeneHus: U MHOXECTBO
3HaueHui Gpyukuuu. Hymu ¢pyHkimu.
[TpoMexyTKH 3HAKOIIOCTOSIHCTBA.
UYeTHbIC U HEYETHBIE (DYHKITHH.
CreneHsb ¢ 1ebIM OKa3aTeseM.
CrannmapTtHas opma 3anucu
JEACTBUTEIIBHOTO YHCIIA.
Hcnonb3oBanue noaxoasuieil Gopmbl
3aMMcH IEUCTBUTENIbHBIX YUCEN

JUTS PeLICHUS TIPAKTUYECKUX 33129

Y TIPEJICTABIICHUS JAHHBIX.

OnepupoBaTh NOHATUSIMM:
(dyHKIUS, CIOCOOBI 3aaHUs
(GyHKLIMH, B3aUMHO OOpaTHbIE
(dbyHKIUH, 00J1aCTh ONpeACICHUS
¥ MHOXECTBO 3HaUCHUN (PYHKITUH,
rpaduk QyHKIMH; YETHOCTh

1 HEYCTHOCTh (DYHKIIUH, HYITH
GyHKINUH, TPOMEKYTKU
3HAKOITOCTOSIHCTBA.

BpinosiHATH npeodpa3oBaHus
CTEMNEHEH C 11eJIbIM MTOKa3aTENEM.
Hcnonb30BaTh CTaHAAPTHYIO
(dhopmy 3anucu 1elCTBUTEIHLHOTO
quCIa.
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CrenenHast yHKIUS ¢ HATypaIbHBIM
U LIeTBIM MOoKa3zaTeneM. Ee cBoiicTBa u

rpaduk

DopMyJIHPOBATH

U WJLTIOCTPUPOBATH Ipadruecku
CBOMCTBA CTEMEHHOMN (yHKIINU.
BripaxaTh (popMys1aMH 3aBUCUMOCTH
ME¥XKly BETUYMHAMH.

HUcnoab3oBats nu@pposbie

pecypcehl 11l IOCTPOEHUS

rpaduKoB PYHKIIUU U U3yYEHUS

UX CBOWCTB

ApudmMeTnuecKkuii KOpeHb
N—OW CTEIIECHHU.
HppanroHaabHbIC YPaBHECHHS
Y HEpaBEHCTBA

18

ApudmMernueckuii KOpeHb
HATypaJIbHOU CTEINCHU. [[eCTBUS

C apuPMETHICCKUMHU KOPHAMHU N—OH
CTEICHU.

Pelienve uppanoHaabHbBIX ypaBHEHUN
Y HEPABEHCTB.

CpoticTBa 1 TpaduK KOpHs N-0i
CTEIICHU

DopMyJIUPOBATH, 3alIUCHIBAThH

B CUMBOJINYeCcKoil ¢popme

Y WIIIOCTPUPOBATH NIPUMEpPaAMHU
CBOMCTBA KOpPHS N-OM CTEIIEHH.
BoimosnsaTs npeobpa3zoBaHus
MPPALUOHAIBHBIX BBIPAKECHUU.
PemiaTe OCHOBHBIE THUITBI
UPPaLMOHAIBHBIX YPABHEHUN

Y HEPABEHCTB.

IIpumeHAaTH 1JI peleHust
Pa3JIM4YHbIX 32/124 UPPALUOHAIBHBIE
YPaBHEHUS U HEPABEHCTBA.

CtpouTsh, YUTATh rpadvK KOpHS N-0if
CTEIICHH.

Hcnoab3oBaTh HU(PPOBLIE pecypehbl
JUTsl TOCTpOeHMsI rpaduKOB PYHKIUH
Y U3YUYCHUS UX CBOMCTB
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DopMyIIbl TPUTOHOMETPHH.

22

CuHycC, KOCHHYC ¥ TaHT€HC YHCIIOBOTO

OnepupoBatb NOHATUSIMH . CHHYC,

Tpuronomerpuueckue aprymeHTa. ApKCUHYC, apKKOCHHYC KOCHHYC Y TAHT€HC MTPOU3BOJILHOTO

ypaBHEHUS Y apKTAHT€HC YUCIOBOIO ApryMEHTA. yria.
Tpuronomerpudeckasi OKpyHOCTb, HUcnoab3oBaTh 3anuch
OIpeeIeHHEe TPUTOHOMETPUUYECKUX IIPOM3BOJIBHOTO yIJia uepe3 oOpaTHbIe
(YHKIIMI YUCIIOBOTO apryMeHTa. TPUTOHOMETpHUECKUE QYHKIUH.
OCHOBHbBIE TPUTOHOMETPUUECKHE BeinosnsaTh npeodpa3oBaHus
dbopmyibl. [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M.
TPUTOHOMETPUUECKUX BbIPAKEHU. Pemiatb OCHOBHBIE THUIIbI
Pemenue TpuroHoMeTpuyecKux TPUTOHOMETPUUECKUX YPABHEHUI
YpaBHEHUM

[TocnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBatb NOHATUSIMM

U IIPOTPECCHU

3aJlaHus TI0CJIEe10BaTEIbHOCTEH.
MOHOTOHHBIE MTOCIIEIOBATENIEHOCTH.
Apudmernueckas u reoMeTpuyecKas
nporpeccun. beckoneuno yosiBaromast
reoMeTpUYecKasi Iporpeccusi.
CymMa 6eckoHEeYHO yObIBaroIen
reOMETPUYECKOI MPOTPECCUH.
dopmyiia CI0KHBIX MTPOLIEHTOB.
Hcnons3oBaHue nporpeccuun

JUIS peIIeHUs pealbHbIX 3a/1a4
NPUKIIATHOTO XapakTepa

MOCJIEe10BaTENbHOCTb,
apudMeTHIeCcKas U TeoMeTpudecKas
Mporpeccuu; 0ECKOHEYHO YObIBAIOIIAs
reoMeTpUYecKas Nporpeccus, Cymma
OECKOHEUHO yObIBarOIIEH
re€OMETPUUECKOM IIPOIPECCHH.
3amaBaTth 110CIEA0BATEIBHOCTH
Pa3IMYHBIMU CTIOCOOAMH.
IIpuMeHATH POPMYJTy CII0KHBIX
NMPOLEHTOB JIJIsl PelIeHus 3a7a4

U3 peallbHOW MPAKTUKH

(Cc UCTIOIB30BAHUEM KAJTBKYJISTOPA).
HUcnosb3oBaTh cBOMCTBA
MIOCJIEIOBATENBHOCTEN U IPOTPECCU N
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IS pEIICHUS peaTbHbBIX 33124
MIPHUKJIATHOTO XapaKTepa

[loBTOpenue, 06001IeHN e, 3 OCHOBHBbIE TIOHATHUS Kypca anreopsl IIpuMeHATH OCHOBHBIC TOHATHS Kypca
CHCTeMAaTHU3allHs 3HAHUN M HayaJl MaTeMaTU4YeCKOTO aHaJ3a anreOpbl ¥ Ha4aJl MaTeMaTUYeCKOT0
10 knacca, o0001eHNE aHaju3a JJis penieHus 3a1aq
M CCTEMAaTU3alHs 3HAHU M3 PETbHOW KU3HH U APYTHX
MIKOJIBHBIX JUCIUTUIAH
OBIIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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11 KUIIACC

HaunmenoBanue pazgena  |Komuuectso OcHOBHOE conepkaHue OcHOBHBIE BUJIBI AEATEIBHOCTH
(TembI) Kypca 94acoB 00yJaroImuXCs
CreneHp ¢ pallMOHaIbHBIM 12 Crenenp ¢ palMoHaIbHBIM D®opMyTHPOBATH, 3ANIMCHIBATH

MIOKAa3aTeJIEM.
[TokazaTenbHast GyHKITHUS.
[Toka3aTenbHbIe ypaBHEHUS
Y HEpAaBEHCTBA

nokaszarenaeM. CBONCTBA CTENIEHHU.
IIpeoOpazoBaHme BhIpAKCHUH,
COJZIEpIKAIlNX PALlMOHAJIbHBIE CTETIEHU.
[Toka3aTenbHble ypaBHEHUSA

Y HEPaBEHCTBA.

[TokazarenbHast GyHKIIUS, €€ CBOMCTBA
U rpaduk

B CMMBOJINYeCKOi popme

1 WIIOCTPUPOBATH IPUMeEPaMu
CBOMCTBA CTEIICHH.

IIpuMeHATH CBOICTBA CTENICHU

1U1s1 TpeoOpa30BaHUsI BEIPAKEHUN.
DopMyTHPOBATH

Y WTKOCTPUPOBATH rpadpuiecku
CBOMCTBa MOKa3aTebHOU () YHKIIUH.
Pematb OCHOBHBIE THUIIbI
MOKa3aTeNbHbIX YPAaBHEHUM

Y HEPABEHCTB.

Hcnoab3oBaTth HU(PPOBLIE pecypChl
JJIA IOCTPOEHUA rpadukoB PyHKIINIMA
Y U3YUYEHHUS UX CBOICTB

Jlorapupmuyeckas QyHKIus.
JlorapupmMuyeckue ypaBHEHUS
U HEpaBEHCTBA

12

Jlorapudm uucna.
JlecsiTHYHBIC U HATYPATbHBIC
JorapuMsl.

IIpeoOpazoBaHue BEIpAKCHUH,
coJiepKalluX JorapuQmsi.
Jlorapupmuyeckne ypaBHEHUS
U HEpaBEHCTBA.

D®opMyTHPOBATH, 32ANIMCHIBATH
B CUMBOJINYeCKOil ¢popme

Y WTKOCTPHPOBATH IPUMeEPaMH
CBOICTBA JIorapudma.
BoinoansaTh npeoOpa3zoBaHus
BBIPAKECHUH, COJIEpKAIIAX
sorapumel.
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Jlorapudmudeckas pyHKIus, ee
CBOICTBA U Tpaduk

DopmMyIUPOBATH

Y WITIOCTPUPOBATH rpauyecKu
CBOICTBA TOrapupMUYECKON (PYHKITHH.
Pemiatb OCHOBHBIE THUIIBI
Jorapu(pMUUECKUX YpaBHEHUI

Y HEPABEHCTB.

HUcnoab3oBath HU(PPOBLIE pecypchbl
IS TIOCTPOCHUS TpapuKOB PyHKIINIHA
Y U3yYE€HUS UX CBOWCTB.
3HAKOMMTBHCH C HCTOPHEN Pa3BUTHUS

MaTeMaTUuK1
Tpuronomerpuueckue Tpuronomerpuyeckue GyHKIIUU, UX OnepupoBarhb
GyHKIMY U uX TpauKH. CBOICTBA U TpadUKH. MOHATHEM TTepruoudecKas PyHKIHs.
Tpuronomerpudeckme [Iprmepsl TPUTOHOMETPUUECKHUX Ctpoutb, aHAIM3UPOBATH,
HEPABEHCTBA HEPABEHCTB CPaBHUBATh I'papuKu

TPUTOHOMETPUUYECKUX (PYHKIIHH.
DopMYyJIHPOBATH

Y WWJIIOCTPUPOBATH rPau4ecKu
CBOMCTBA TPUTOHOMETPHUUYECKHUX

(G yHKIIUHN.

Pemates npocrenmme
TPUTOHOMETPUUYECKUE
HEPABEHCTBA.

Hcnoas3oBate rpaguku

JUTSl pELIEHUS] TPUTOHOMETPUUYECKUX
HEPABEHCTB.
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Hcnoab3oBaTh HU(PPOBBIE Ppecypehl
7T ToCcTpoeHwusI TpaduKoB (PYHKITUH
Y U3YYCHHS UX CBOWCTB

[IpousBonHas. [Ipumenenue
IPOU3BOIHON

24

HenpepoiBubie pynkuu. Meron

VWHTEPBAJIOB JUJISl PEILICHNS] HEPABEHCTB.

[IpousBoaHast GpyHKUIHUU.
['eomeTpuueckuii u puznueckuit
CMBICJI ITIPOU3BOJHOM.

[IpousBoHBIE AIEMEHTAPHBIX
¢bynkuuid. [IporsBogHas cymMMmsl,
POU3BEICHUs], YaCTHOTO (QDYHKIUI.
[IpumeHeHue npon3BOIHON

K UCCIIEIOBAHMIO (DyHKITANA

Ha MOHOTOHHOCTB U DKCTPEMYMBI.
Haxoxxnenue HanOOoJIbIIErO

Y HaUMEHBIIIET0 3HaYeHUs1 PyHKIUU
Ha OTpE3KE.

[Iprmenenne mpon3BoIHON

JUTSL HAXOXKIC€HUS] HAWTy4lIEero
peuIeHus B IPUKIAIHBIX 33Ja4aX,
IUIS1 OIIPEIEIIEHHS] CKOPOCTH IpoLecca,
3a1aHHOTO (hOopMYyJIoi Win rpaduKkomM

OnepupoBaTh NOHATHSIMM:
HeIpepbIBHAS (PYHKITUS; TPOU3BOTHAS
(GyHKIUU.

HUcnonb30BaTh reOMETpUYECKUN

1 PU3HYECKU CMBICI TIPOU3BOTHOM
IUISL pELICHUS 3a/1a4.

Haxoaurs mnpou3BOAHBIC
AIIEMEHTAPHBIX (DYHKIIHA,
BbIYUCJISATh TPOU3BOIHBIC

CYMMBbI, TPOU3BEACHUS, YACTHOT'O
GyHKIHUH.

HUcnonb30BaTh NPOU3BOIHYIO

TSl cclieIoBaHusl QyHKIIUU

Ha MOHOTOHHOCTb U 9KCTPEMYMBHI,
NPUMEHSATH Pe3yJbTaThl
HCCJIEIOBAHUS K TTIOCTPOEHUIO
rpauKoB.

IIpuMeHsATH IPOU3BOAHYIO

JUTS1 HAXOKJICHUS] HAWITYYIIEr O
pELICHNS B IPUKIIAJHBIX, B TOM YUCIIE
COLIMAIbBHO-KOHOMUYECKHX, 3a/1a4ax.
3HAKOMHMTBHCH ¢ UCTOPHEH Pa3BUTUS
MaTE€MaTH4YECKOI0 aHaIN3a
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I/IHTerpaJI " €ro IpUMCHCHUA

[TepBooOpaznas. Tabnuia
epBOOOPA3HBIX.

WNurerpain, reomMeTpudecKuii

¥ QU3UYECKHI CMBICT HHTErpaa.
Borunciienne unterpaia mno gpopmyie
Hetorona—Jleiiouuia

OnepupoBaTh NOHATHAMM:
nepBooOpa3Has, UHTErpal.
Haxoauts nepBooOpazHbie

3JIEMEHTAPHBIX (PYHKIIH; BHIYUCIATH

MHTETpAI N0 opmy.ie
Hrrorona—Jlenbnura.

3HAKOMHMTBHCS C UCTOPHE Pa3BUTHS
MaTEeMaTHYECKOI0 aHaJIn3a

Cucrembl ypaBHEHUIN

12

Cucrembl TMHENHBIX YPABHEHUN.
Pemenne npuknagHeix 3aga4

C IOMOIIIBIO CUCTEMBI JINHEWHBIX
YPaBHEHUM.

CucTeMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHATBHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTapU(HMUIECKUX
YPaBHEHUW U HEPABEHCTB.
Wcnonb3oBanue rpadukoB GyHKIUN
JUISL PELICHUS] YPAaBHEHUW W CUCTEM.
[IpumeHeHue ypaBHEHHUM, CUCTEM

Y HEPABEHCTB K PELLICHUIO
MAaTE€MAaTHYECKHX 3a/1a4 U 3a7a4

U3 Pa3UYHBIX 00JacTe HayKu

Y pPEATbHOU KU3HU

OnepupoBatb NOHATHSIMH : CUCTEMA
JIMHEWHBIX YPAaBHEHUW U €€ pELICHNE.
Hcnonb30BaTh CUCTEMY JIMHEUHBIX
YPaBHEHUM IS pEIICHUS
MIPAKTUYECKUX 3a]a4.

HaxoauTthb pereHust IpOCTEUIIINX
CUCTEM M COBOKYITHOCTEMN
palMOHAIBHBIX YPAaBHEHU

Y HEPABEHCTB.

Hcnoab3oBaTh rpaduku QyHKIINH
IUISl PELICHUS] YPABHEHUMU.
MoaeanpoBaTh peaIbHbIE CUTYAIUU
Ha SI3bIKE aNreOphl, COCTABISAThH
BBIPAKECHUS, YPABHEHH S, HEPABCHCTBA
Y CUCTEMBI 10 YCIOBHIO 3aa4H,
HCC/Ie0BATh IOCTPOCHHbIE

MO/IeJIM C UCIIOJIb30BaHUEM allapara
areOpbl
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HarypanbHbie u nensie uyncia

HarypanbHsbie u 1ienple yucia
B 33/1a4ax U3 pEAIbHOM )KU3HMU.
[Tpu3HaKK AETUMOCTH LIEJIBIX YACET

OnepupoBaTh NOHATHAMM:
HaTypaJbHOE YUCIIO, LEN0e YUCIIO.
Hcnonb30BaTh MPU3HAKY ACITUMOCTH
LEJIBIX YHCET, pa3JIOKEHUE Ynucia

Ha MPOCThIE MHOXKUTEIIU JJIsl pEIICHUS
3aa4

[loBTOpEHUE, 18 OcCHOBHBI€ TTOHATHS Kypca aireOpsl Pemars nmpukiaaHble 3aaa4u

0000111eHuE, Y HayaJl MaTEMaTUYECKOT 0 aHaJIn3a, U3 pa3IuYHbIX O0JacTed HayKu

cUCTeMaTH3alus 3HAaHUHU 0000IIIeHNE U CUCTEMATHU3AIIMA 3HAHUN 1 PEAIbHOW KU3HU C OMOIIBIO
OCHOBHBIX TOHATHNA Kypca aireOpbl
1 HayajJ MaTeMaTHYECKOTO aHaju3a.
BpiOupath onTUMalibHBIE CIIOCOOBI
BBIYMCJICHUH.
HNcnoab30BaTh 1J15 pelieHUs 3a1a4
ypaBHEHHUsI, HEPABEHCTBA U CUCTEMBbI
ypaBHEHUH, CBOMCTBA () YyHKIIHIA
U TpauKoB

OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacos
Ne HaumeHnoBaHue pa3aeioB H TeM daexkTponHble (HH(POBHIE)
Konrpoabubie | IlpakTHyeckue
n/m NPOrpaMMbl Bcero o0pa3oBaTe/bHbIEe pecypchl
padoThI padoTbI
MHoXecTBa palliOHATBHBIX U
1 JEMCTBUTENIbHBIX Yncel. PanmonaibHble 14 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHUS U HEPaBEHCTBA
o .C
2 yHiuni i rpaukit. CTencib ¢ uesbin 6 https://m.edsoo.ru/E8M1F56M3
NoKa3aTeseM
A 7 n—oi .
3 pu(METIHECKIti Kopeitb N-0ff cTeneit 18 1 https://m.edsoo.ru/W2CV80370
HppaunonanbHble ypaBHEHUS] U HEPABEHCTBA
Dopmybl
4 TPUTOHOMETPUHU. T pUrOHOMETpUYECKHE 22 1 https://m.edsoo.ru/l\WNIES6GMP
ypaBHEHHS
5 [TocnenoBarenbHOCTH U IPOrPECCUN 5 https://m.edso0.ru/01NY8KYRU
IT , 0000 ,
6 OBTOP CHHUE, ODODILCHHE, CHCTEMATH3AIHA 3 1 https://m.eds00.ru/SEBER9VKS
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOI'PAMME
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11 KJIACC

KoanuyecTBo 4acoB

Ne HaumenoBaHue pa3aesioB H TeM DaexkTpoHHbIe (HHPPOBHIE)
Kontpoasubie | IlpakTHueckue
n/m NPOrpaMMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTbI
CrernieHb ¢ palMOHAIBHBIM TTOKA3aTEJIEM.
1 [loxazarenbHas pyHkuus. [lokazarenbHbie 12 1 https://m.edso0.ru/SSEJGAPNA
ypaBHEHHS U HEPaBEHCTBA
Jlorapudmuueckas: GyHKIHS.
2 Jlorapudmudeckue ypaBHCHHUS U 12 https://m.eds00.ru/107CT1AV8
HEepaBeHCTBA
Tpuronomerpudeckne GyHKINU U UX
3 rpaduku. TpuroHoMeTprIecKue 9 1 https://m.edsoo.ru/ XRW8YNBTP
HEepaBEeHCTBA
4 [IpousBognas. [IpumeneHnre npou3BOIHOM 24 1 https://m.edsoo.ru/DK9VLOTN4
5 WuTerpan u ero npuMeHeHUs 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucremsl ypaBHeHU 12 1 https://m.edsoo.ru/GT0833N3F
7 HatypanbHble u 1enbie yncna 6 https://m.edsoo.ru/RSRO5SJFR
8 Howtoperiite, obodmerite, 18 2 https://m.eds00.r/BFUNE9BGN
cHCTeMaTH3aIHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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https://m.edsoo.ru/SSEJGAPNA
https://m.edsoo.ru/1O7CT1AV8
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHO#M OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJTIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOI NPOrpaMMBbI CpPeIHero o01ero 00pa3oBaHus
pe3yJabTara
1 Yucna u BIYUCIICHUS
11 OnepupoBarh TMOHATUAMH. paAlMOHATBHOE W JEHCTBUTEIHHOE YHUCIIO,
' OOBIKHOBEHHAS W JICCSITHYHAS APOOb, TPOIICHTHI
12 BemonHATe  apudMeTHUECKHE Omepaldd ¢ PAalHOHAIBHBIMU |
' JIEUCTBUTEIIbHBIMUA YUCIIAMU
13 BomonHaTe  npuOMIKEHHBIE — BBIYMCICHHUS,  HWCIONB3Yys  IpaBUIIa
' OKpYTJICHHUSI, 1eJaTh IPUKUIKY U OLICHKY pe3yJIbTaTa BIUYUCICHUN
OnepupoBaTh MOHATUSIMH: CTENEHBb C LIEJIBIM MMOKa3aTeIeM, CTaH apTHas
14 dbopma 3amucu EHCTBUTEIBHOTO YHCIa, KOPEHb HAaTypalbHOM CTEIEHH;
' MCIIOJIb30BATh MOIXOSANIYI0 (DOPMY 3aIUCH JICHCTBUTEIBHBIX YUCEIT IS
pelIeHus MPaKTUYECKHUX 3a/1a4 U MPE/ICTaBICHUs TAHHBIX
OnepupoBarh MOHATUSMU. CHUHYC, KOCUHYC M TaHT'€HC MPOU3BOJILHOTO
1.5 yria, HCIOJNBb30BaTh 3alUCh MPOU3BOIBHOTO Yrila dYepe3 OOpaTHBIC
TPUTOHOMETpHUYECKHE (PYHKIIUU
2 VYpaBHEeHUS U HEPABEHCTBA
OnepupoBarh MOHATHAMH: TOXAECTBO, YpaBHEHUE, HEPABEHCTBO, 1LIEJIOE,
2.1 panroHaIbHOE, HUPpALMOHATIEHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
25 BeimonHsaTh  IpeoOpa3oBaHus  TPUTOHOMETPHUECKHUX BBIPAKEHUNW U
' pemaTh TPUrOHOMETPUYECKHUE YPABHEHUS
BrImonHaTh ipeoOpa3oBaHus 1ENbIX, PAIIMOHAIBHBIX U HPPAIIMOHATBHBIX
2.3 BBIDQXKEHUM M peniaTh OCHOBHBIE THUIIBI LEJbIX, PAlMOHAIBHBIX H
HPPALMOHAIILHBIX YPABHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHSI U HEPABEHCTBA AJIS PEIICHHUS MAaTeMaTHYEeCKUX

3aJla4 U 3a71a4 U3 Pa3JIMIHBIX obnacrei HAayKHU U peanLHoﬁ KHU3HU




MO,Z[CJ'II/IpOBaTB pCaJIbHBIC CHUTyallUHM Ha SA3BIKC anrerH, COCTaBJIATH

2.5 BBIpQXEHHUsI, YpAaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJa4M, UCCIIEIOBAThH
MOCTPOEHHBIE MOJIEJIU C UCTIOJIB30BAaHUEM allllapara ajareopbl
3 OyHKIUU ¥ TpaduKu
OnepupoBaTth NOHATUAMU. (YHKLHSA, CHOCOOBI 3agaHUsl (PYHKIIMH,
3.1 o0JIacTh OIpeneNeHHss W MHOXKECTBO 3HAYEHUH (YHKIHH, Tpapux
(byHKIMH, B3aMHO 0OpaTHbBIE (PYHKIHH
39 OnepupoBaTh MOHATHSAMH. YETHOCTh M HEUYETHOCTh (YHKIMH, HYIU
' (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBaThk rpaduku pyHKUUN A pEelIeHUs] ypaBHEHUI
34 Crpouth ® uuTaTh TpadUKH JUHEWHOW (QYHKIMH, KBaJIpaTUIHOU
' (yHKIHUH, CTETIEHHON (YHKIIMH C LIEITBIM TTOKa3aTeJIeM
Ucnonp3oBathk rpaduku (GyHKOHA [JIS KCCIICJAOBAHHS IPOIIECCOB U
35 3aBUCUMOCTEH TpU PEUICHWH 3a]ad W3 JPYTUX YYEeOHBIX NPEIMETOB H
' peambHOM  JKM3HHW, BBIpaXaTh (OpPMyJIaMH  3aBHCHUMOCTH  MEXKAY
BEJIMYMHAMU
4 Hauana maTemaTrueckoro aHajimsa
i1 OnepupoBaTh MOHSATUSMU: TOCIEIOBATEIbHOCTD, apudmMeTrndeckas Hu
. reoMeTpHuuecKas porpeccuu
OnepupoBaTh MHOHATUSAMHU: OECKOHEYHO YOBIBaOIIas TI€OMETpHUYecKas
4.2 mporpeccus, cymMMmMa O€CKOHEYHO  YOBIBAIOIIEH  TE€OMETPUUYECKOU
nporpeccuu
4.3 3amaBath MOCIEA0BATEILHOCTH PA3IMIHBIMU CTIOCOOAMH
44 Hcnonp30BaTh CBOMCTBA IMOCIEAOBATEIBHOCTEM W MPOTPECCHM IS
' pEIICeHUs pealIbHBIX 33724 MPUKIATHOTO XapaKTepa
5 MHo>kecTBa U JIOTUKA
5.1 OnepupoBaTh MOHITUSIMH: MHOXKECTBO, OTIEpAI[ HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT Uil ONUCAHUS
5.2 peaIbHbIX NPOLECCOB W SBJICHWM, NpU pELIEHUH 3aJad M3 JpYrux
y4€OHBIX MPEIMETOB
53 OnepupoBaTh  NOHATUSMHU:  OIpENEICHHE, TEOpPEMa,  CIEACTBHUE,

J0Ka3aTCJIbCTBO

11 KIIACC




Kon

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThl OCBOCHUHA OCHOBHOI1

NpOBEPSIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeHero 001ero oopazoBaHusi
pe3yJibTaTra
1 Yucna v BIYACICHUS
OnepupoBaTh MOHATUSAMHU: HATYpaJbHOE, IIEJIO€ YMCIO; HCIOJIb30BAThH
1.1 MPU3HAKU JEJIMMOCTH UEIbIX YHCEN, Pa30KEHUE YKCIAa Ha MPOCTHIC
MHOXKHUTENH JUIsl peLIeHUs 3a1a4
1.2 OnepupoBath NOHATHEM: CTEIIEHD C PALMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTb  HOHATUSAMM. JIOrapupM  Uucla, JECATUYHBIE U
' HaTypajbHbIE JIOrapu(MBI
2 YpaBHCHHS 1 HEPABCHCTBA
[IpumeHATh CBOMCTBA CTENEHU Ui NPeoOpa3OBaHUS BBIPAXKEHUIA,
2.1 ONEpUpPOBATh MOHATUSIMU. TOKA3aTEIbHOE ypaBHEHHWE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHUs BBIPAKEHUH, COAEPIKAIIMX JIOTapu(MBI;
2.2 OTIEpPUPOBATH MOHATHIMHU: JOTrapUPMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB
2.3 Haxonuts pemienns npocTelmnx TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTb NOHATUSAMHU. CHCTEMa JIMHEMHBIX YypaBHEHUHM U €€
2.4 pEelIeHKe; UCIIOJIb30BATh CUCTEMY JIMHEHHBIX ypaBHEHHUH IS pelieHUs
MPaKTUYECKUX 3a]a4
25 Haxomute  pemeHns  OpOCTEHIIMX  CHCTEM M COBOKYIIHOCTEU
' palMOHAaIbHBIX YPABHEHUN U HEPABEHCTB
MopenupoBaTh peajbHble CHUTyalldd Ha S3bIKe aireOpbl, COCTABISATh
26 BBIPAXKCHMsI, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIIOBUIO 3aJadH,
. UCCIIE0BATh TIOCTPOEHHBIE MOJEIN C HCIIOJIB30BAHMEM armapara
anreOpbl
3 OyHKIIUU U TpaduKu
OnepupoBaTb IMOHATHAMU. IEpHOANYECKass (QYHKIMSA, IPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIMH, TOYKH IKCTpeMyMa (DYHKIMM, HauOobllee U
' HavMeHblIee 3HaYeHUs (DYHKIMU Ha MPOMEXKYTKE; MCIOIB30BaTh UX VIS
uccienoBaHus (GyHKIUH, 3aJaHHOHN Trpagukom
32 OnepupoBaTh MOHATUSAMU: TPAPUKH IMOKA3aTEIBHON, IOTapUPMHUUIECKON 1

TPUTOHOMETPUYECKUX (YHKIMH;, H300pakaTh HX HA KOOPAMHATHOM




IITOCKOCTHU U UCITIOJIB30BATh JIS1 pCIICHUA ypaBHeHPIfI H HCPABCHCTB

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKu JTHUHEHHBIX

3.3 YPaBHEHUH M HCIOJIb30BaTh HX MJIS PEIIEHUS CUCTEMbI JIMHEHHBIX
YpaBHEHUI
34 Wcnonp3zoBath rpaduku (QyHKUMN A7 HCCIENOBaHUS MPOLECCOB U
' 3aBUCUMOCTEHN U3 APYrHX Yy4€OHBIX AUCLUIUIMH
4 Havana matemaTuyeckoro aHamusa
OnepupoBaTh TOHATHSAMHU. HeNpepblBHAass (YHKIUS, T[POU3BOAHAsS
4.1 (YHKIIMM;, HCIIOJIb30BaTh TEOMETPUYECKUH U  (PUINYECKUH CMBICI
HPOU3BOIHOM JJIS peIIeHus 3a/1a4
T HaxomuTe  mpou3BOAHBIE  3JIEMEHTapHbIX  (DYHKIMH,  BBIYUCIATH
' IIPOU3BOJIHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOIO (DYHKIIMH
Hcnonp3oBaTh  MPOU3BOJIHYIO JUIS  HUCCIENOBaHMS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHATh PE3YIbTaThl UCCIAEAOBAHUS K
MOCTPOCHHUIO TpahuKOB
a4 Hcnonp30BaTh NPOM3BOAHYIO ISl HAXOKIEHUS HAWIYUlIETO PELICHUs B
' MPUKIIAJHBIX, B TOM YHCJIE COIMAIbHO-9KOHOMUYECKHX, 3a/1a4ax
45 OnepupoBaTh MOHATUSAMHU. NEpBOOOpa3Has M HHTErpaj, IOHUMATh
' reoMEeTpUYECKUN U (PU3NUECKUI CMBICT UHTETpaja
46 Haxogute nepBooOpa3Hble dJIEMEHTapHbIX (QYHKIHM, BBIYUCIATDH
' uHTerpan no gopmysne Hetotona — Jleitbuuia
47 Pemarp npuknaaHele 3a7aud, B TOM YHCIIE COLUATbHO-DKOHOMUYECKOTO

1 (pu3ndecKoro xapakrepa, CpeJICTBAMH MaTeMaTH4YeCKOro aHaInu3a




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KITACC
Kox IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 Yuncna 1 BBIYUCIICHUS
Panyonaneuple  uyucna. OOBIKHOBEHHbIE U JECATHYHBIE JIpOOM, TPOLIEHTHI,
OeCKOHEYHBIE  NepuoauyYecKue  ApoOu.  ApupMeTHUecKue  Oolepauuud ¢
11 paloHaIbHBIMU YHUCIIaMHU, MPeoOpa3oBaHUS YUCIOBBIX BbIpakeHUU. [IpumeHeHMe
npobeil W MpOLEHTOB MJs pelIeHUs NPUKIAIHBIX 3a/ad U3 Pa3MYHBIX OTpacie
3HAHUM U pEAIbHOM KU3HU
[eiictBurenpHple  4ucia.  PanyoHanbHBlE M HMPPALMOHAIBHBIE  YHKCIHA.
1.2 ApupmeTrueckue onepauud C JCUCTBUTEIbHBIMH 4HciaamH. [IpuOmmxEéHHbIE
BBIYMCIICHHUS], IPABUJIA OKPYTJIEHUS, IPUKUJKA U OLIEHKA pe3yJIbTaTa BEIUUCICHUN
Crenenp ¢ nenbiM mokazateneM. CrangaptHas ¢opma 3amucH J1eHCTBUTEIBHOTO
13 yycna. Mcnonb3oBaHue MOAXOASIIEH (OpPMBbI 3alUCH ACHCTBUTEIbHBIX YHCEN IS
pelIeHus] MPaKTUYECKUX 3aJ1a4 U MPEJICTaBICHUs JAHHBIX
14 Apudmernueckuit KOpeHE HaTypaibHOM creneHu. JlefcTBUs ¢ apupMETHUECKUMU
KOPHSIMU HAaTypaJIbHOW CTENEHU
15 CuHyCc, KOCHMHYC UM TaHI€HC 4YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
ApPKTAaHI€HC YUCIOBOIO apryMEHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 TosxecTBa M TOXKIECTBEHHBIE IPEOOPa30BaHUS
29 [IpeobpaszoBanue TPUTOHOMETPUUYECKUX BBIPAYKEHU. OcHoBHBIE
TPUTOHOMETpHUECKHUE (HOPMYIIBI
23 VYpaBHeHHE, KOpeHb ypaBHEHHUsA. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meton
MHTEPBAJIOB
2.4 Pemenue nespix U IpoOHO-pAIMOHAIBHBIX YPaBHEHHH U HEPABEHCTB
2.5 Pemenne nppanoOHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 PelieHne TpUroHOMETpUUECKUX YpaBHEHUM
27 [IpuMeHeHne ypaBHEHHUM W HEPABEHCTB K PELICHUIO MaTeMaTHYECKHUX 3a7ad M 3aj1a4
U3 pa3INyYHbIX 00NacTel HAyKU U peasibHOM KU3HU
3 @®yHKINU U rpapuKu
31 OyHKIws, crnocodsl 3amaHus ¢yHknuu. ['paduk (yakumm. B3ammHO oOpaTHBIC
byHKIIH
39 Ob6nacte ompeneneHUss W MHOXKECTBO 3HaueHuW ¢yHkumu. Hynu QyHKmm.
[TpomexXyTKH 3HAKOTIOCTOSIHCTBA. YETHBIC U HEUETHBIC (DYHKIIUN
33 Crenennas QyHKIMS C HATYpaJIbHBIM U 1I€JIbIM MoKa3aTesneM. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if CTeneHn
34 Tpuronomerpuyeckas OKPYXKHOCTb, OINpEAENIEHUE TPUTOHOMETPUUYECKUX (PYHKIIMIA
YKCJIOBOTO apryMeHTa
4 Hagana maremaTndeckoro aHanusa
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI  33JaHUSl  IOCJIEAOBaTEIbHOCTEH. MOHOTOHHBIE




MOCNE0BATETbHOCTH
Apudmerrueckass W TeOMETpPUYECKas MPOrpeccHd. becKoHeYHO yOBIBaroIas
49 reoMeTpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUUYECKOM
nporpeccun. Popmyna CIOXKHBIX TPOIEHTOB. VCIONb30BaHUE MTPOTPECCUU LTS
pEeIlIeHUs peallbHBIX 3aa4 MPUKIATHOTO XapaKTepa
5) MHoXecTBa U JIOTHKa
MHokecTBO, omepauuu HaA MHOXecTBamH. Jluarpammbel Oiinepa — Benna.
5.1 [IpuMeHeHnEe TEOPETUKO-MHOKECTBCHHOTO armapara il ONHCAHUS PEaTbHBIX
MIPOLIECCOB U ABJICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YU4EOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleJCTBUE, J0KA3aTeIbCTBO
11 KJIACC
Kona IIpoBepsieMblii 2JIEMEHT COEPKAHUSA
1 Uucna v BIYUCICHUS
1.1 HatypanbHhble u nensie yncna. [I[pu3Haku 1eTMMOCTH IIeNIbIX YHCel
1.2 Crenens ¢ palMoHaIbHBIM NTOKa3aTesaeM. CBONWCTBA CTENEHU
1.3 Jlorapudwm uncna. JlecaTuunsie ¥ HaTypaJIbHBIC JTOTaPHUPMBbI
2 YpaBHEHMsI U HEPABEHCTBA
2.1 [Ipeobpa3oBaHue BbIpaKEHUH, CoIepKAIIUX JIOTapHPMbI
29 [IpeoOpazoBaHue BBIpaXKEHUH, COIEPKAIINX CTENEHH C PallMOHATIHLHBIM
MoKa3areiaemM
2.3 [Tpumepsl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHs 1 HEpaBEHCTBA
26 Cucremsl JII/IH“ef/'IHBIX ypaBHevHI/H?I. Pemienne npukiIagHbIX 3amad C IOMOIIBIO
CUCTEMBbI JINHEWHBIX YpaBHEHHM
2.7 CucTeMBbl ¥ COBOKYITHOCTH PAIIMOHAIBHBIX YPABHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHUYECKUX 3a]1a4
U 3371a4 U3 pa3Iu4HbIX 00JacTe HayKH U peabHOM KU3HU
3 @yHKIMU U TpaduKu
Oyukuus. llepuonuueckue Qynkuuu. IIpoMeKyTKH MOHOTOHHOCTH (DYHKIIMH.
3.1 Makcumymbl ¥ MHHUMYMBI (yHKIuH. HamOosbliee W HawMeHbIEE 3HAYCHUE
(GYHKIIMH HA IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIMU, UX CBOWCTBA U rpadUKu
3.3 IToka3arenbHas u Jorapudmuueckast yHKINUH, KX CBOMCTBA U TpaduKu
3.4 Hcnonp3zoBanue rpadukoB GYHKIUN 1715 peMICHUS YPABHCHHUA U IMHEHHBIX CUCTEM
HcnonszoBanue rpadukoB  QyHKIMA A8  UCCIENOBAHUS  MPOILECCOB |
3.5 3aBUCHMOCTEH, KOTOpPBhIC BO3HUKAIOT TPH PEIICHUH 3a1ad W3 JPYrHX Y4eOHBIX
MIPEIMETOB U PEAbHON KU3HH
4 Hauana maTemaTnueckoro aHajinsa
4.1 HenpepreiBabie hyHKITMH. MeTO MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB
4.2 [TpousBoaHast GpyHkimu. ['eomerpruueckuii 1 GU3NUECKHI CMBICI TPOU3BOIHOM




[TpousBoaHble 31eMeHTapHBIX (yHKIMH. DOpMyIbl HAXOXACHUS NPOU3BOIAHOMN

4.3 CYMMBI, IPOU3BEACHUS W YACTHOTO ()yHKIIHIA
[lpumeHeHrne TNPOU3BOAHON K HCCIENOBaHUIO (YHKUUH Ha MOHOTOHHOCTh H
4.4 skcTpemMyMbl. HaxoxieHne HanOONbLIEr0 ¥ HAMMEHbBIIEro 3Ha4eHUsd (QYHKIUU Ha
OTpe3Ke
[IpuMeHeHne NpoU3BOAHOMN Ul HAXOXKJIEHUS! HAWTYYILEro pelleH!s B MPUKIIAAHbIX
4.5 3ajjayax, JJIs OIpEIeNIeHUs CKOPOCTH THpolecca, 3aJaHHOro ¢Gopmysoll wuiu
rpaduxkom
4.6 [lepBooOpasnas. Tabauia nepBooOpa3HBIX
47 WHTterpan, ero reoMeTpuueckuil 1 GU3MUECKUil CMBICI. Bhryrcienne uHTerpaia mno

dhopmyne Hetotona — JleliOnua




MPOBEPSIEMBIE HA EI'D I1I0O MATEMATUKE TPEBOBAHUSI K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJIbTATaAM OCBOEHHS
NPOBEPSIEMOro OCHOBHOH 00pa30BaTeJIbHOI MPOrPaMMBbI CPpeAHEro 001ero
TpeOoOBaHN o0pa3zoBaHus

Bnagenne MeromaMM J0Ka3aTENbCTB, AITOPUTMaMHU pELIEHUS 3ajady,
yMeHue GOpMyIUpOBaTh U ONEPUPOBATh MOHATHUAMHU. OIpeaesieHUE,
aKkcuoma, TeOpeMa, CIIEJCTBHE, CBOMCTBO, IPU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHSITH UX; YMEHUE (POPMYITUPOBATH
o0paTHOE U NPOTHUBOIIOJIOKHOE YTBEP)KJIEHUE, NMPUBOAUTH HNPUMEPHI U
KOHTPIPHUMEPHI, HCIOJIb30BATh METOJ MATEMATHYECKOM WHIYKIUH,
IIPOBOAMTH  JOKAa3aTENbHbIE PpACCYKACHMsS TP pEUIeHHH  3aj]ad,
1 OLIEHMBAaTh  JIOTUYECKYI0  MPABUIBHOCTb  PACCYKICHUH;  yMEHHE
OIEpUpPOBaTh MOHITUSAMM. MHOXECTBO, IOJMHOXKECTBO, ONEpalMU HaJ
MHOXECTBAMH; YMEHHE MCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar /Il OIMCAaHMs PeabHBIX MIPOLECCOB U SBJICHUN U MPU PEIICHUN
3aJa4, B TOM 4HCIE W3 JAPYrUX Yy4eOHBIX MPEIMETOB; YyMEHHE
OTIEpHPOBATH MOHATUSAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, Tpad Ha
IUIOCKOCTH; yMEHHE 3a/aBaTh M OINHUCHIBaTh Tpadbl pa3IuIHBIMU
crocobamu; MCTIONIb30BaTh rpadbl IpU peLICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSAMHU: HaTypaJbHOE YHCIO, LIEJI0€ YHUCIIO,
CTENEHb C LIEJIbIM I10Ka3aTeIeM, KOPEHb HaTypaJIbHOM CTENEHH, CTENEHD C
palMOHATILHBIM [10Ka3aTeJIeM, CTENEHb C JEHCTBUTEIbHBIM ITOKa3aTelleM,
jgorapuM dYHCIa, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOAYJIIO, palMOHAJIBHOE YHUCIIO, UPPALMOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJIbHbIX, LENbIX, PalMOHAIbHbBIX, JEHCTBUTEIbHBIX
YuCcel; YMEHHE HCIOJIb30BaTh IPU3HAKU JEIMMOCTH, HAUMEHbIINH
o0l 1eTuTeNnh 1 HaMMEHbIIIee odIIee KpaTHoe, anroputM EBkiuaa npu
pelLIeHUH 3ajay; 3HAKOMCTBO C Pa3JIMYHBIMH NO3ULIMOHHBIMU CHCTEMaMHU

CUMCIICHUS,  YMEHHE  BBIIOJHATH  BBIUMCIIEHWE  3HAYEHUH U
npeoOpa3oBaHus  BBIPAKEHUM CO  CTeMeHAMH U Jorapudmamu,
2 npeoOpa3oBaHus  JPOOHO-PAllMOHAIBHBIX  BBIPAKEHUH; yMEHHUE

ONEepUPOBaTh  MOHATHSAMH.  IIOCJICIOBATEIbHOCTh, apH(MeTHUecKas
porpeccus, TeoMeTpUdecKas Nporpeccusi, OSCKOHEYHO YOBIBAOIIAS
reoMeTpuueckas Mporpeccus; yMeHHe 3a/laBaTh MOCJIEeI0BaTEIbHOCTH, B
TOM YHCJIE C TIOMOINBIO PEKYPPEHTHBIX (HOPMYI; YMEHHE OIEepUPOBATH
MOHSTUAMU: KOMIUIEKCHOE YHCIIO, COMPsDKEHHBIE KOMIUICKCHBIE YHCIa,
MOJIYJIb U apTYMEHT KOMILUIEKCHOTO YHCia, (hopMa 3alicu KOMIUIEKCHBIX
uyucen (reoMeTpuyeckas, TPUTOHOMETPHYECKas U ajireOpandeckas);
YMETh TPOU3BOJUTH aApPU(PMETHUCCKHE JCUCTBHSA C KOMIICKCHBIMU
YHClIaMU;, TPUBOAWTH TPUMEPHl HCIOIH30BAHHUS KOMIUIEKCHBIX YHCEI,
OTIEpUPOBATH TIOHATUSAMU: MaTpulla 2X2 U 3X3, oNpeneTuTe]lb MaTPHIIHI,
TEOMETPUIECKHI CMBICIT OTIPEACTUTEINS

3 YMmenune OIICpHUPOBATH IOHATUAMU. PALMOHAJIBHBIC, HpPpAHMOHAJILHBIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl“apI/I(I)MI/I"ICCKI/IC, TPUTOHOMCTPUYICCKUC




YpaBHEHMSI W HEPABEHCTBA, HX CHUCTEMbl; YMEHHE OIEPUPOBATH
MOHSITHSIMH: TOXKJIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHUe, YpaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YpPAaBHEHUW U HEPABEHCTB, PAaBHOCWIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pelaTb YpPaBHEHHS,
HEpPaBEHCTBA M CHUCTEMBI C TOMOUIBIO PAa3JIMYHBIX NPUEMOB; pelIaTh
ypaBHeHI/Iﬂ, HepaBeHCTBa U CHCTEMBI C napaMeTpOM; HpI/IMeHSITI)
YpPaBHEHMS, HEPABEHCTBA, UX CHUCTEMBI Ul PELICHUS] MATEMATHYECKHUX
3a/1a4 M 337124 U3 Pa3InIHBIX 00JaCTel HAYKH M pPeaTbHOM XKU3HU

YMeHue onepupoBaTh IMOHATUSAMH. (QYHKIMS, YETHOCTh (DYHKIUH,
NEPUOANYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTH
GbyHKIMY, SKCTpeMyM (YHKLIHH, HauOoJIbllee U HauMEHbIIee 3HAYCHUS
(GyHKIIMM Ha IPOMEXKYTKE, HENpephIBHAsT (QYHKIMSI, aCUMOTOTHI rpaduka
¢GbyHKUIMY, TiepBas U BTOpas MPOM3BOJAHAS (DYHKIIMU, T€OMETPUUYECKUN U
¢bu3nyecKkuil CMBICII TMPOU3BOJHON, TNepBOOOpasHas, OINpeaAcIEHHbIN
UHTErpaj; yMEHHE HaXOIUTh AaCHUMITOTHI Tpaduka (yHKIMH, yMEHHE
BBIUUCIIAT  MPOU3BOJHBIE CYMMBI, IPOU3BENEHHs, YaCTHOIO H
KOMITO3UIIMH (DYHKIMHA, HAXOIUTh ypaBHEHHE KacaTeIbHOH K TpaduKy
(GYHKLIMY, yMEHHE HAXOOUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKLUI,
YMEHHUE HCIIONB30BaTh MPOU3BOAHYIO ISl HCCIENOBaHUSA (DYHKIHUH,
HaXOJUTh HAuOOJIBLIME M HAUMEHbIINE 3HA4YEHUs (QYHKLUH; CTPOUTH
rpauKd MHOTOWJIEHOB C HCIOJb30BAHUEM almapara MaTeMaTH4eCKOTO
aHaiu3a, IPUMEHATh IMPOMU3BOJHYIO JUIS HAXOXAEHUS HAWIY4IlIero
pellleHnss B NPUKIAIHBIX, B TOM YHUCIIE COLMAIbHO-3KOHOMUYECKUX H
bu3nyeckux 3agadax; HaXOAUTh IUIOIIAAN U 00BEMBI (GUTYp C MOMOLIbIO
MHTETpaia; MPUBOAUTH IPUMEPHl MATEMAaTUYECKOTO MOJEIIMPOBAHUS C
HOMOIIBIO AU hepeHInanbHbIX YPAaBHEHU I

YMeHue omnepupoBaTh THOHATHSAMU: Tpaduk (GyHKUMH, oOpaTHas
GyHKIMS, KOMIO3UIMSA (QYHKIUHM, JUHEWHass (QyHKUWSA, KBaapaThyHas
byHKIHS, panuoHaibHas byHKIHS, CTeNeHHas GbyHKIS,
TPUTOHOMETpPHYECKHE  (QYHKIMH, OOpaTHbIE  TPUTOHOMETPHYECKHE
¢GyHKIMY, TOKa3zaTenbHas M Jorapupmuueckas (yHKIHUH, yMEHHUE
CTPOUTh TpauKU H3YYEHHBIX (YHKIIMI, BBIMOITHATH MPEOOPa30BaHUS
rpa¢uKoB (PyHKIHIA, UCIIONB30BaTh TpadUKU JUII U3YUEHHS MIPOIIECCOB U
3aBHCHMOCTEH, MpU PElIeHUH 3a7ad U3 JPYIUX y4eOHBIX NMPEAMETOB U
3a7]au U3 peaqbHON JKM3HHM, BBIpaXaTh (GOpMYJIaMH 3aBHCHUMOCTH MEXITY
BEJIMUYMHAMU, UCII0JIb30BAaTh CBOMCTBA U rpaduku GyHKIUI A pelIeHus
yYpaBHEHM, HEPaBEHCTB W 3aJad C NapamMeTpamH; Hu300paxkaTb Ha
KOOPJMHATHOW MJIOCKOCTH MHO>KECTBA PENICHUN YpaBHEHHM, HEPABEHCTB
U HX CHCTEM

VMeHHe peniath TEKCTOBBIC 3a/ladyd pa3HBIX THUIOB (B TOM 4HCIE Ha
NPOIICHTHI, JIOJH M YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/la4y U3 00JIACTH YNPABJIEHUS JIMYHBIMU U CeMEHHBIMU
(MHAHCAMU); COCTaBIISITh BBIPAKCHUS, YPaBHEHUs, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCJIOBHMIO 3aJayd, HCCIEAOBATh IIOIYYEHHOE PELICHUE HU
OLICHUBATh IPABIONOAOOHOCTh pPE3YJIbTAaTOB, YMEHHE MOJEIHPOBAThH
peanbHBIC CHUTyallud Ha SA3bIKE MATEMAaTUKH; COCTaBISATH BBIPAXKCHUS,
YpaBHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCJIOBHMIO 3a7a4H,
UCCIEAOBATh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3YyIbTAT

YmMmenue OIICpHUPOBATh MNOHATHUIMU. CpEeaHEE apI/I(bMeTI/I‘IGCKOC, MEaHaHa,




HauOoJbIlIee U HAaUMEHbIIIee 3HaYeHHsI, pa3Max, JUCTIepCHs, CTaHAapTHOE
OTKJIOHEHHE YHMCJIOBOTO Habopa, yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(pOpMallnIo, MPEACTABICHHYIO0 B Ta0NUIIax, HA qUarpammax, rpadukax,
OTPaXarollyI0 CBOMCTBA PEaJbHBIX MPOLIECCOB U SIBJICHUM; MPEICTABISThH
uHGOpMAIIMI0O C TOMOILIBI0 Ta0NWIl ¥ JOUarpaMM; HCCIeAO0BaTh
CTAaTHCTHYECKUE JAHHBIC, B TOM YHCIE C TPUMEHEHHEM TpaduIecKuX
METOJIOB ¥ DJIEKTPOHHBIX CPEJICTB; TpaUYeCKu UCCIET0BATh COBMECTHBIC
HaOJMIOJEHUSI C TIOMOIIBIO JUarpaMM pPacCeWBAHUS U JMHEHHOMN
perpeccuu

VYMeHHne onepupoBaTh MOHATHSAMU. CIIyYalHBIM ONBIT W CIy4ailHOE
COOBITHE, BEpPOATHOCTh CIIy4allHOrO COOBITHS, YMEHHME BBIUUCIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUyecKuX METO/IOB; MPHUMEHATH
(GOpMyNbl CIOXKEHUS U YMHOXEHHMS BEPOSTHOCTEH, (GopMyly MHOIHOMH
BepoATHOCTH, hopmyny bepHymiu, komOuHaTOpHBIE (HAaKTHI U HOPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHI; yMEHHE OIepHpOBATH
NOHATHAMM. CIIydaliHas BEJIMYMHA, PACIPEACICHUE BEPOATHOCTEH,
MaTEMaTHYECKOe OXKUAAHME, AMUCIEPCUs W CTaHJApPTHOE OTKJIOHEHHUE
ClyyallHOM BeNWYMHBI, (QYHKIMU PpacCHpelesieHuss M IUIOTHOCTH
pPaBHOMEpPHOr0, IOKa3aTEIbHOTO M HOPMAJIBHOTO  PpacIpeleiIeHUH;
YMEHHE HCIIOJIb30BAaTh CBOMCTBA H3YYEHHBIX PpACHpPENCICHUM UL
peleHus 3a1a4;, 3HAKOMCTBO C TOHSATHAMHU: 3aKOH OOJBIIMX YHCEN,
METO/Abl BBIOOPOYHBIX HCCIIEJOBAHUHN; YMEHHME IPHUBOAMUTH IPUMEPHI
NPOSIBICHUS] 3aKOHA OOJBIIMX YHUCEN B IPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX, YMEHHUE OIEPUPOBATH MOHATUSAMU. COYETAHHE, IIEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO MepecTaHoBOK; OumHOM HproToHa; ymeHue
HIPUMEHATh KOMOMHATOPHBIE (DAKTHI U PACCYKACHUS Ul pElICHUs 3ajad,
OLICHUBATH BEPOATHOCTH peasbHbIX COOBITHIA; COCTaBIISATh
BEPOATHOCTHYIO MOJI€JIb M HHTEPIPETUPOBATH IIOJYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh IOHATUAMM. TOYKA, MpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJa, IUIOCKMM  yrou,
JBYTPAHHBIA YIroJl, TPEXIPAHHBIA YroJ, CKPEIIMBAIOLIUECS IPSMBIE,
NapaJUIeJIbBHOCTh U NMEPHEHIUKYIAPHOCT NPAMBIX U IJIOCKOCTEH, Yroil
MEXIY MPAMBIMH, YroJl MEXKAY INPSMOM M IUIOCKOCTBIO, YOI MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE MEXKIY
IPSIMBIMU, PACCTOSIHUE MEXKY IIOCKOCTSIMU; YMEHUE UCIOJIb30BaTh IIPU
pelIeHNH 3a/1a4 U3y4YeHHble (akThl U TEOPEMbl IJIAHUMETPUH; yMEHHE
OLICHUBATh  pa3Mepbl OOBEKTOB  OKPYKAIOLIETO  MHpPA;  CTPOUTH
MaTEMaTUYECKHE MOJCIN C IOMOLIBI0 TI'E€OMETPUYECKHX IOHIATHH H
BEJIMYUH, pELIaTh CBA3aHHbIC C HUMU IIPAKTUYECKUE 3a1a4U
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VMeHHe ONeprpoBaTh MOHATHUSAMHE: IUIONIAb (GHUTYPhI, 00BEM (QHUTYpBHI,
MHOT'OT'paHHUK, HpaBI/IJ'IBHBIf/'I MHOTI'OrpaHHHUK, CCYCHHMC MHOI'OI'paHHUKA,
Ky0, mapajieNnenumesa, MNpu3Ma, MHpaMuaa, (Gurypa u IMOBEPXHOCTH
BpallleHUs, [WIMHIpP, KOHYyC, Iap, cdepa, mwiomanb chepsl, IUIONIAIb
MOBEPXHOCTH MHPAMHUIbI, TPH3MbI, KOHYCa, HWIMHIpA, 00BEM Kyba,
MNPpAMOYT'OJIBHOI'O MapaliCCuIicaa, nrupaMuabl, HOPU3MbI, OUIHHAPA,
KOHyca, Iapa, pa3BépTKa MOBEPXHOCTH, CEYCHHS KOHyca W IMJIMHIApA,
napajuieJibHbIe OCH WM OCHOBAaHHUIO, CCUCHHE IIapa, IUIOCKOCTh,
Kacaromasics cdepsl, MWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHUE
MHOTOTpaHHHUKA, W300pakaTh MHOTOTPAHHUKH, (DPUTYPHI M MOBEPXHOCTH
BpAIIICHHsI, X CEYCHHUS, B TOM YHCIIE C TIOMOIIBIO JIEKTPOHHBIX CPEICTB;




YMEHHE TMPUMEHATH CBOMCTBA T€OMETPHUECKUX (PHUTYp, CaMOCTOATEIHHO
(bopMynHpoBaTh ONpeneTeHUs U3y9aeMbIX (PHUTYp, BBIIBUTATH THITOTE3BI
O CBOMCTBaxX M MpH3HAKaX reOMETPHUYECKHX (Uryp, 0OOCHOBBIBATH WU
OTpoBEpraTh HX; YMEHHE NPOBOAWTH Kiaccuukamuioo ¢Guryp 1o
pa3MYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOIWMBIE IOMOJHUTEIbHBIC
IIOCTPOEHUS

11

YMeHne onepupoBaTh TOHATHUSAMU. JBHKEHHE B MPOCTPAHCTBE,
napajuieNbHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue NOAOOMs, TMOA0OHBIE (UIYpHl, YMEHHE
pacrio3HaBaTh PaBHBIC W MOMOOHBIE (DUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKType, HCIOIb30BaTh TI'€OMETPHUYECKHE OTHOIICHUS
NPY PEIICHUH 3a/1a4; HAXOJUTh T€OMETPHUCCKUE BEITUYNHBI (JUTHHA, YTOJI,
IIOINAb, 00bEM) NIPU PEIICHUH 33134 U3 IPYTUX y4eOHBIX MPEIMETOB U
U3 PEATHHOW >KM3HH, YMCHHE BBIUHCIISATH T'€OMETPHUCCKHC BECIIMIHMHBI
(wmHa, yroj, miomiaab, O0BEM, IUIOIIAAL MMOBEPXHOCTH), HCIOJIb3YS
U3ydeHHbIE (OPMYJIBI U METONbI, B TOM YHCJE: IUIOIAJb MOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCa, HMWIMHApA, TUom@anb chepbl; o0bEéM Kyoa,
NPSIMOYTOJIBHOTO ~ TTApaIJIeJIeNuIela, MUPAMUIbI, TPU3MBI, [HIHH/PA,
KOHYCa, [I1apa; YMEHHE HaXOUTh OTHOIICHHE 00BEMOB MOTOOHBIX QUTYD
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YMeHue onepupoBaTh MOHSATHAME: MPSIMOYTOJIbHAS CUCTEMa KOOPJIUHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHCIO, Pa3OXKEHHWE BeKTopa Mo 0a3wucy,
CKaJIIPHOE TPOU3BE/ICHHE, BEKTOPHOE IPOU3BEACHUE, Yrol MEeXIy
BEKTOpaMH;, YMEHHE HCIIOJb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUIS  PEIICHUsT TeOMETPHYECKMX 3aJady W 3aJad JAPYruxX Yy4eOHbBIX
peIMETOB

13

YMeHue BbIOMpaTh NOAXOAAIIMM METOA Ui PpeIIeHUs  3a/auH;
IIOHUMAHWE 3HAYMMOCTH MAaTeMaTUKHM B M3YYEHUM MPUPOIAHBIX H
OOIIECTBEHHBIX  MPOLIECCOB W  SABICHMH; yMEHHE pacro3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHHE IPUBOJUTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHCKOM UM MHUPOBOHU
MaTeMaTUYECKON HayKH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblIii 3JIEMEHT COACPKAHMS

Kon
1 Yucna u BBIYMCICHUS
11 HatypanbeHsle u nensie yncna. [Ipu3Hakyu JeIMMOCTH LEJIBIX YUCET
12 Panmonanbhple  uncna. OOBIKHOBEHHbIE U JIECATHYHBIE JIpOOM, IPOLEHTBHI,
OeCKOHEYHBIE IEPUOTUIECKHE TPOOH
13 ApudpmeTrnueckuii KOpeHb HaTypaJbHOH cTeneHu. JeHcTBUs ¢ apupMETHYECKUMU
KOPHSIMH HAaTypaJbHON CTEIICHH
14 Crenens c¢ nensiM nokasareneM. CTeneHs ¢ paloHaIbHBIM ITOKa3aresneM. CBONMCTBa
CTETIeHU
15 CuHyc, KOCHHYC W TaHIEHC YHUCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTAaHT€HC YHCIOBOTO apryMEeHTa
1.6 Jlorapudwm uncna. JlecaTuanbie 1 HATYpaJIbHBIC JOTapU(BMBbI
JeiicTBuTenpHble  uyucia. Apu]MeTHYecKHe OIepalud ¢ JIeHCTBUTEIbHBIMH
1.7 yrciaamy. [IpnGnmxkEéHHbIe BBIUMCIIEHMS, TpaBUia OKPYIJIEHHs, IPUKUIKA U OLICHKA
pe3yabTaTa BEIYHCICHUN
1.8 [TpeoOpa3oBanme BEIpAKEHUI
1.9 KommnekcHele uncia
2 YpaBHEeHMs U HEpaBEHCTBA
2.1 [lenbie 1 [pOOHO-palIMOHANIBHBIE YPaBHEHUS
2.2 WppanuoHanpHble ypaBHEHUS
2.3 TpuronomeTprudecKkue ypaBHCHHUS
2.4 [oka3zaTenbHbIE U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Ienpie u qpOOHO-panOHATBLHBIC HEPABEHCTBA
2.6 WppanmoHanpHble HEpaBEHCTBA
2.7 [TokazaTenpHbIC U TOorapuMUUECKIE HEPABECHCTBA
2.8 TpuroHomerpuyeckre HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MApAMETPAMHU
2.11 Matpuia cuctemsl IMHEWHBIX ypaBHeHU. Onpeaenurenb MaTpULIbl
3 DyHKINU U TpaduKu
31 Oynkuus, crnocodbl 3amanus ¢ynHkuuu. ['paduk ¢yskumu. Bzaumuo oOpartHbie
dbyaknuu. Yétaeie n HeuéTHBIC QyHKImH. [lepuogunueckue GyHKImm
OO6nactb ompenesneHUus] W MHOXECTBO 3HaueHM ¢ynkuumu. Hymm ¢yHkimu.
39 [lpomexyTkn  3HaKomocTossHCTBA.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl ¥ MHUHUMYMBbI (yHKiuu. HauGonbinee W HauMeHblllee 3HAYCHHE
(YHKLMHM Ha IPOMEKYTKE
33 CrenenHas (yHKIHMS C HATYpaJIbHBIM U LIEJIbIM MOKazareneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpa@uK KOpHs N-OH CTENeHn
3.4 Tpuronomerpudeckue GyHKINH, UX CBOMCTBA U rpaduku
3.5 [NokazaTenpHas u orapumuyeckasi PyHKIMH, MX CBOWCTBA U TPapUKH




Touknm paspsiBa. AcumnToTel rpadukoB ¢yHkuuid. CpoiicTBa  (yHKIMH,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHNUS TOCJIE0BATEIbHOCTEN
3.8 ApudpmeTrueckas 1 reoMmeTpudeckas nmporpeccun. @opmysa CI0XXHBIX MPOLIEHTOB
4 Hauana MmaTeMaTH4eCcKOro aHaiusa
4.1 [IpousBonnas ¢pynkuuu. [Ipou3BoaHbIe 21€MEHTAPHBIX (PYHKITHIA
[IpumeHeHne TNPOM3BOJHON K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 IKCTpeMyMbl. HaxoxaeHne HauOOIbIIero U HAaUMEHbBINEro 3HaueHUs (PYHKIUU Ha
OTpe3Ke
4.3 [lepBooOpasnas. MuTerpan
5 MHo’kecTBa U JIOTUKa
5.1 MHoXecTBO, onepanuu HaJl MHOXecTBaMu. /luarpamMmel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTH
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha JIOCKOCTU
7.2 [IpsiMbIe U TNIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena ¥ NOBEPXHOCTH BPALLECHUS
7.5 KoopauHaTel 1 BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYUEHUKA

* Maremaruka: ainredpa 1 Hauajga MaTEMaTHYECKOT0 aHAIN3a, TEOMETPHSI.
AnreOpa u Havyasra MatemaTudeckoro ananu3a. 10-11 kimace. Anmmmos I1.A.,
Konsrun F0.M., TkaueBa M.B. u np. AxkuronepHoe obmectBo «M31aTenbcTBO
«IIpocBemenue»

* Maremarunka: anrebpa 1 Hadajga MaTEMAaTUIECKOTO aHAIM3a, TEOMETPHSI.
I'eomeTpus. 10-11 knacc. Atanacsu JI.C., bByry3os B.®., Kagomues C.b. u ap.
AxnumonepHoe obuectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

o lH}popMallHOHHO-METOAUYECKOE ITNCHhMO 00 0COOCHHOCTSX
nperoaBanus yueoHoro npeamera «Marematuka» B 2025/2026
yaeObHoM rojy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e Meroauueckrne peKOMEHIAIINH TI0 CO3TaHUIO KJIaCCOB
TEXHOJIOTHYECKOTO U €CTECTBEHHO-HAYYHOT'0 MPO(HUIICH 1 KITACCOB C
yIITyOJICHHBIM H3y4eHHUEM MaTeMaTUKH, (PU3UKH, XUMHUH, OUOJIOTUH B
00111e00pa30BaTENIbHBIX OPraHU3aLMIX C UCTIOIb30BAHUEM
UHOPACTPYKTYPHI, CO3IaHHON B paMKax HAIMOHAJILHOTO MMPOEKTA
«O06pazoBanue» (Keanropuymsl, | T-kyos1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej_2025.p
df

o COOpHUK TUTIOBBIX 3aJIaHHM JIJISl TEKYIIETO OLICHUBAHUS TI0 YUYEOHBIM
npeameTam «Matemaruka» u «Muapopmatuka». (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.p
df

e Meronuueckue pekoMmenaanuu. CiieHapuu KOMILIEKTOB y4€OHbBIX
3aTaHUH-KOHTEKCTHBIX 3a71a4 K ydeOHOMY Kypcy «BeposiTHOCTh U
craructuka». 7 xiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost i statistika komplekty ucheb
nyh zadanij 2024.pdf

e Meroauueckue pekoMeHaanuu. CUcTEMa OLICHKH JOCTHKECHHI
TUTAHUPYEMBIX MPEIMETHBIX PEe3yIhTaTOB OCBOCHHUS YU4EOHOTO MpeMeTa
«Maremaruka». 10-11 kmaccer (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo _matematika 2024.pdf
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. bubaunoreka LIOK https://m.edsoo.ru/
2. SIKmacc https://www.yaklass.ru/
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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS Jis
obyuarommxcss 10 -11 kmaccoB paspabotana Ha ocHoBe {DemepaabHOTO
roCy/IapCTBEHHOTO 00Pa30BaTENIBLHOIO CTaHJApPTa CpeaHEro oliiero oopa3oBaHus,
C yu€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, NPEABSIBIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHMIO, W TPAIUIUHA POCCHUCKOTO 0Opa30BaHUs.
Peanuzanust mporpaMMbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIUSI MU,
COCTaBJISIIOUIMMH OCHOBY JJIi CaMOpa3BUTUSL U HENPEPHIBHOTO 00Opa3oBaHus,
[IEJIOCTHOCTh OOMIEKYJbTYpHOTO, JUYHOCTHOTO U T[O3HABATEIBHOIO Pa3BUTHUS
JUYHOCTU 00YyYarOIINXCH.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TEOMETPHUH Ha YpPOBHE CPEIHEro OOIIEeTo
oOpa3oBaHmsi OOYyCIIOBJIEHA MPAKTHYECKOH 3HAYUMOCTBIO METalpPeIMETHBIX U
PEIMETHBIX PE3YJbTaTOB OOyUYEHHs] TE€OMETPHUU B HAIPABICHUH JUYHOCTHOTO
pa3BuTHs OoOydJaromuxcs, (GopMHUpPOBaHUA (YHKIIMOHATHLHON MaTeMaTHYECKOM
IPaMOTHOCTH, U3YUYCHUS JIPYTrUX YUCOHBIX TUCIUIUIMH. Pa3BuTHe y oOydarommxcs
NPaBWIBHBIX TPEJCTABICHUNA O CYIIHOCTH M TPOHMCXOXKJIECHUH T€OMETPUYCCKHIX
aOCTpaKkIuii, COOTHOIICHHH PEATHHOTO W HJCATBHOTO, XapaKTepe OTPAKEHUS
MAaTEeMaTHUYECKOW HAyKOW SBICHUW M TPOLECCOB pPEAJTBbHOIO MHpPA, MECTE
IrCOMETPUHU B CHCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM
NIO3HAHUU M B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUamuxcsi, a TaKKe KauyeCTB MBIIUICHHUS, HEOOXOAMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIECTBE.

['eomeTpust SBISICTCS OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHus, TakK Kak oOOeCleYyMBaeT BO3MOXKHOCTh M3yUYEHHS Kak
JTUCITUTUTNH €CTECTBEHHO-HAYYHOW HAIMPaBIEHHOCTH, TaK U TyMaHUTapHOM.

Jlorndyeckoe MbIieHHe, (HOpPMHpYEeMOe TPH HM3YYCHHH OOYJAFOIIUMUCS
TOHATUHHBIX OCHOB T€OMETPHUH U TIOCTPOCHUH IIETIOYKH JTOTHUECKHUX YTBEPKICHUMA
B XOJI¢ pEIICHUS TEOMETPUYECKUX 3aj7a4, YMEHHE BBIJBUTAaTh U OIPOBEpPraTh
TUTOTE3bl HEMOCPEACTBEHHO HCTOIB3YIOTCS TPU PENICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (PU3MKH.

YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00JIaCTAX JesTeNbHOCTH dYenoBeka. OpueHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHMAIbHOTO ObiTHs, Qopma
OTPaXCHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCICIIHOTO TMO3HAHUS W AKTUBHOTO
npeoOpazoBanHusi  jaelicTBUTeNbHOCTH.  OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBENUHSET pa3Hble BHUIbI Y4EOHOH U TPYAOBOH JACSATEIBHOCTH,



SBIISICTCS OAHMM U3 TPOPECCHOHATHHO BAXKHBIX KA4eCTB, MOITOMY aKTyalbHa
3ajaya (QoOpMUPOBaHUS y OOYyYalOUIUMXCS MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOT0 KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOH JAEATETbHOCTH IO MHOTUM HAIIPABIICHUSIM.

Lens ocBoeHus mporpammbl yuyeOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0OImeoOpa3oBaTeTbHOE U OOIIEKYJIbTYpPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  MPUOOPETCHHUS U
UCTIONB30BAaHUSI CHUCTEMATUYECKUX TE€OMETPUYECKMX 3HAaHUW W  JCHCTBHIA,
CHEeM(PUIHBIX T€OMETPUH, BOSMOXXHOCTH YCIIEIIHOTO MPOIOJKEHHS 00pa3oBaHus
[0 CHEIUAIbHOCTSIM, HE CBA3aHHBIM C MPUKIIAAHBIM HCIIOIb30BAHUEM F€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE IIpelHAa3HAYeHa IS
00ydaromuXxcs CPeAHEN MIKOJbI, HE MCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUN
Ha YpOBHE OCHOBHOro o01iero odpazoBanus. Takum oOpa3zoM, oOyyaromuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIME MaTEeMaTHYECKHUE YMEHHs, CBSI3aHHbBIC
CO CHenu(pHUKON TeoMeTpur U HEOoOXOJUMbIE MJii KHU3HH B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXKHOCTh M3YyYUTh T€OMETpHUIO Ooliee
rIIyOOKO, €CliM B JajJbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
3HaHMSIX B MMPOGECCUOHANTBHOM JESTETHHOCTH.

JlocTkeHHe ULEeauM OCBOEHHSI MPOrpaMMbl OOECIIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBRIMM 3aJadyaMH  OCBOCHHSA  Kypca
«["'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBistOTCS:

e (opMUpOBaHHE TPEJCTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYPbI B OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOIIM MHUPOM;

e (opMupOBaHHE TPENCTABICHHUS O MHOTOTPAaHHHKAX W TellaX BpaIlCHUs
KaK O BaXHEHIIMX MaTeMaTHUYECKUX MOJENSX, MMO3BOJSIOMIUX OMUCHIBATH
U U3y4yaTh pa3Hble SBJICHUS OKPY’KaIOILIEro MUpa,;

e (dopMupoBaHME YyMEHHsS pAaclO3HAaBaTb Ha uYepTeXax, MOJCISIX U B
pearbHOM MHPE MHOTOTPAHHUKH U Tella BPAIICHNUS;

e OBJAJICHHE METOJAMM PEIICHMs 3aJlady Ha MOCTPOCHHS Ha M300paMEHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD);

e (dopMupoBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSATHSAMH O
MHOTOIpaHHHMKaX M TeJlaX BPAIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJAJICHUE  AJITOPUTMAMHU  pEHICHUS  OCHOBHBIX  THUIOB  3ajad;
dbopMupoBaHUe yMEHHS ~TPOBOAUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCcyXJIeHUs B XOJIe¢ PEIICHHS CTEPEOMETPUYECKUX 3aJady U 3aaad C
MPAKTUYECKUM COACPIKAHUEM,;

e pa3BUTUE  MHTEIUIEKTYaJbHBIX M TBOPYECKUX  CIIOCOOHOCTEH
oOyyaronuxcs, IO3HABaTEIbHONM  AKTUBHOCTH,  HCCIIENOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIILICHNUS;



e (opmupoBanue (GyHKIMOHATBHOM I'PaMOTHOCTH, peJieBaHTHOM
rE€OMETPUU: yMEHHME pAaclo3HaBaTh IPOSBIEHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUIX W MpPU HU3YYEHUU JPYTrUX Y4E€OHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpHOCTEH, (OpMyIupoBaTh HX Ha A3BIKE
re€OMETPUU U CO3/1aBaTh F€OMETPUYECKHE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUI ammapar Juisl pPELIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3aJlay, UHTEPIIPETUPOBATHh U OLIEHUBATH MOTYUYEHHBIE PE3YJIbTaThI.

OTnnuuTenbHON OCOOCHHOCTHIO MPOTrpaMMBbI SIBJISIETCS BKIIIOUEHHE B KYpC
CTEPEOMETPUM B HayaJle €ro M3y4YeHHs 3aJad, peulaeMblXx Ha YpPOBHE
MHTYUTUBHOTO NIO3HAHMSI, U ONpeeIEéHHBIM 00pa3oM OpraHH30BaHHasi paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT PpAa3BUTHIO JIOTHUYECKOTO © MPOCTPAHCTBEHHOTO
MBILUIEHUS, CTUMYJIMPYET MPOTEKaHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JallbHENIIEMY U3yUEHUIO MTpeIMETa.

[Ipenmnourenue oTAAETCA HATISIAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEAMETHO-
IPAaKTHUYECKON JeATENbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yyalmxcsi B Kypce CTEpEeOMETpUU MPOBOAUTCS 3a CYET pElIeHUs 3ajad Ha
CO3JaHMe€  NPOCTPAHCTBEHHbIX O0pa3oB M  337a4 Ha  ONEPUPOBAHUE
IpPOCTPaHCTBEHHbIMU oOpazamu. CoznaHue o0pa3a NPOBOJUTCS € ONOPOM Ha
HarjasgHOCTh, @ ONEpUpPOBAHHE O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HaIJIATHOCTH, MBICIEHHOTO U3MEHEHHS €T0 HCXOAHOTO COAEP/KaHM.

OcHoBHBIE coaepkaTenbHble TUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHororpasHuku», «IIpsMble U IIJIOCKOCTH B IPOCTpPaHCTBEY», «Teia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MTPOCTpaHCTBE». DOPMHUPOBAHNE JIOTHICCKUX YMEHUN
pacupenensieTcss He TOJBKO II0 COJEP)KATENIbHBIM JIMHHMSAM, HO W IO TO0JaM
oOy4YeHHsI Ha YPOBHE CpETHEr0 001Iero 0Opa3oBaHUsI.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaTaM
OCBOEHHUsl paboueil mporpamMmsbl, pacHpelenéHHbIM [0 TrojaM oOydeHus,
CTPYKTYpUPOBAaHO TakuM o0Opa3oM, 4YTOOBl OBJIAJEHUE TE€OMETPUUECKUMU
HNOHSTHSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUAINCH B
OOIIYI0O CHUCTEMY T€OMETPUUYECKUX MpPEACTaBICHUNA OOydaroluXcsl, pacliupss U
yriayouisst €€, o0pa3ysi MPOYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM II/TAHE

Ha usyuenue reomerpun orBogutcs 2 yaca B Hegemo B 10 kmacce u 1 yac B
Hexaento B 11 kmacce, Bcero 3a nBa roga oOydenus - 102 yaeOupIx daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. Touka, mpsMasi, IUIOCKOCTB,
npocTpaHcTBO. lloHATHE 00 aKcHMOMAaTHYECKOM IOCTPOSHUH CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsAMBIX B IPOCTPAHCTBE. MEPECEKAIOIINECS,
napajulejIbHble U CKpeluBaronuecs InpsaMble. [lapajienpsHOCTs NOpSAMBIX U
IUIOCKOCTE B INPOCTPAHCTBE. MApPAJUIEIbHBIE IIPAMBIE B  IIPOCTPAHCTBE,
NapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMA CTOPOHAMH; YrOJd MEXAy NOpsSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: napajuieiIbHbIe IIJIOCKOCTH; CBOMCTBA
napayyiebHBIX TulockocTed. [lpocrteifmue mnpocTpaHCTBeHHBIE (UTYpHI Ha
IUIOCKOCTHU: TE€TpadJip, KyO, mapasuiesnenunes]; HOCTPOEHUE CEUCHHUI.

[leprieHIUKYISPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPAJIIEIbHBIE W IEPIEHAMKYJSIPHBIE K INIOCKOCTH,
IPU3HAK MEPIEHAUKYIAPHOCTH MPSAMOW M INIOCKOCTH, TEOpEeMa O NPsSMOU
NEPIEHAUKYJIIPHON IINIOCKOCTU. YTIIBI B IPOCTPAHCTBE. YIOJ MEXAY IPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroJl, JIMHEWHBIM YroJl JBYTPaHHOTO  yrija.
IleprieHIUKYJISIp YU HAKJIIOHHBIE. PACCTOSHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  IJIOCKOCTH,  MpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIMKYNSAPHOCTh  IUIOCKOCTEW: MPHU3HAK  INEPHNEHIUKYJIPHOCTH  ABYX
III0CKOCTeN. Teopema 0 TpEX MEePIEHIUKYIIIpax.

MHororpaHHuKHU

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronsHas
pu3Ma; TpaHd U OCHOBAHUS NMPU3MBI; MpsiMas U HAKIOHHAs NpU3MbI; OOKOBas U
II0JIHAS IIOBEPXHOCTH IIPU3MBL. [Tapannenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeIines, U ero cpoucrsa. llupammpma: N-yronpHas nupamuga, TPaHU H
OCHOBAaHME MUPAMUJIbI; OOKOBAs U MOJIHASI IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHass Iupamuaa. OJEMEHTbl HOpu3Mbl M nupamunasl. IIpaBuiibHbIE
MHOI'OIPaHHUKU: TMOHATHE MPABUIBHOIO MHOIOTPAHHMKA; IPAaBUIIbHASA IPU3MA U
IpaBUJIbHAsT NUPAaMUJA; NPABUIIbHAs TPEYroJibHas IHPaMHAA M IPABUIIBHBIN
TteTpadsip;, KyO. IlpencraBieHne o TmpaBUIIBHBIX MHOTIOIPAHHHUKAX: OKTadIp,
nojexasrp u ukocasnp. CeyeHuss npu3Mbl U MUPAMHUJIBI.

CuMMmeTpHst B NPOCTPAHCTBE. CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOMH,
IUVIOCKOCTH.  OJJEMEHTHl CUMMETPHUM B IHPAMHAAX, HapaJuIeICHUIenaXx,
NIPaBUJIbHBIX MHOTOTPaHHUKAX.



Brrunucnenue 5S7I€MEHTOB MHOTOIPAaHHUKOB. péEOpa, JauaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH U TMOJHOW TMOBEPXHOCTH MPSIMOM MPU3MBI,
IUIONIA/Ib OCHOBaHUM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMOM TPU3MBIL
[Inomaas OOKOBOM TMOBEPXHOCTM U TOBEPXHOCTU TMPABWIHHON MHUPAMUJIBI,
TeopemMa O Iulomaau yceu€éHHoW mnupamuabl. [loHsitue 00 o00BéMe. OOBEM
NUpaMU/Ibl, TPU3MBL.

[Togobupie Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TOOOHBIX TEJI.

11 KIIACC

Tena Bpamenust

Hununapuyeckas MOBEPXHOCTb, oOpazyrorniue UJTUHIPUIECKON
MOBEPXHOCTH, OCh IIJIMHIPUYECKON TMoBepxHocTU. [lunuHap: ocHoBaHus u
OOKOBasi IOBEPXHOCTh, OOpa3yromas M OCh;, IUIOMIAJAh OOKOBOM M TIOJHOM
MOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolire KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM MoBepXHOCTU. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yroas
U OCh, IUIOU[aJAb OOKOBOW W TIOJHOM TOBEPXHOCTH. YCEUYEHHBI KOHYC!
oOpa3yrolue U BbICOTa; OCHOBAHUS U OOKOBAasi TOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, TUAMETp; IUIOMIAIb MOBEPXHOCTU CQEpH.
B3auMHoe pacnionoxxenue chepsl U MIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
TUIOMIAAb CPEPHI.

N3o0pakeHue e BpallleHus Ha TI0CKOCTU. Pa3BEépTka IUIMHApPA U KOHYCA.

KoMmOunanmu Tenm BpalleHHMss MW = MHOTOTPAHHMKOB. MHOTrOrpaHHUK,
OMHMCAaHHBIA OKOJO cdeprl; cdepa, BOHCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpaIICHMS.

[Tonsatue 00 00vEéMe. OCHOBHBIE CBOMCTBA 00BHEMOB Tell. TeopeMa 00 00bEME
NpsIMOYTOJILHOTO Tapajuienenumnena u ciaeactBuss u3 He€. OO0bEM UMIMHAPA,
koHyca. O0BEM 11apa u mIomaas chepsl.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU TOTOOHBIX TEJI.

Ceuenus mwimHApa (MapauiebHO W MEPIEHAMKYJSIPHO OCH), CEYCHUS
KOoHyca (MmapajuieJbHOE OCHOBAaHHMIO W TPOXOJAIICEe Yepe3 BEPIIMHY), CEUCHHUS
mapa.

BekTopsbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BexTop Ha minockocT u B npocTpanctBe. Cl0KeHNE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YKCIIO. PazmoskeHne BEeKTOpa Mo TPEM HEKOMILTaHAPHBIM
BekTopaMm. [IpaBuno mapamienenunena. Pemienune 3amay, CBS3aHHBIX €
NPUMEHEHUEM TIpaBWJI JCHCTBUM ¢ BekTopamu. [IpsiMoyroibHas cuctema



KOOpAuMHAT B mpoctpaHcTBe. Koopaunatel BekTtopa. I[lpocreitmme 3amaun B
KOOpJMHATaX. YToJl MEkXIy BekTopamu. CKalIspHOE TNPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mex1y ONpsIMBIMH U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPY PEUICHUN T€OMETPUUECKUX 3a]1au.



IIJTAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrPaMMbl y4eOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yIOTCS:

I'paxknanckoe BoCIMTAHME!

c(hOpMHUPOBAHHOCTHIO TPAKTAHCKON MO3UITUN 00YUaIOMIEToCs KaKk aKTHBHOTO
U OTBETCTBEHHOIO0 WJIEHAa POCCHUHCKOrO OOIIECTBA, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUH,
Opoleayp TpakIaHCKOro oéOimiectBa (BBIOOPBI, OMPOCHI M Mp.), YMEHHEM
B3aHMOJICMCTBOBAaTh C COLMAIBbHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMUA 1 HA3HAYCHHUEM.

IIaTpuoTHYecKoe BOCIUTAHME!

c(hOpMHUPOBAHHOCTHIO POCCUICKOMN TPaXKTAHCKON UICHTUYHOCTH, YBOKEHUS K
MPOIIUIOMY Y HACTOSIIEMY POCCUUCKONW MAaTE€MATHKH, IIEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MaTeMaTUYECKOM IIKOJIBI,
K HCIIOJNIB30BAHUIO 3THUX JOCTIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa,;
c(OpMHUPOBAHHOCTBIO  HPABCTBEHHOI'0  CO3HAHMsSI, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOI'O C MPAKTHYECKUM NMPUMEHEHUEM JOCTHKCHUN HAYKH U JEATEIBHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyAyIIEro.

JcTeTnyecKkoe BOCIIUTAHUE!

3CTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYas 3CTETUKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3a7ad4, peLIeHuH, pacCyXIEHUN;
BOCIIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM PAa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHUE!

c(OpPMHUPOBAHHOCTBIO YMEHHSI TPUMEHATH MaTeMaTUYECKHWe 3HaHUA B
MHTEpecax 3J0pOBOro U 0e30macHOro odpasa *W3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pPOBbIO (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHH H

OT/IbIXA, peryisipHast busnueckas AKTUBHOCTbD); busnuecKoro
COBEPIIEHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-03JI0POBUTEIBHOM
NEeATEIbHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYIOJIO0US; UHTEPECOM K
pasmuHBIM  cepaM PO ECCHOHAIBHOM — JICATEIBHOCTH,  CBS3aHHBIM  C
MaTeMAaTUKOW M €€ MNPUIIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymieit mpodeccud W peann3oBbIBATH COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWU BCEM >KU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEeMaTUYE€CKON HaIpaBJICHHOCTH.

JKOJIOTHYECKOe BOCTIMTAHUE!

c(hOPMUPOBAHHOCTHIO IKOJIOTUYECKON KYyJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMAIbHO-YKOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHON M COLUUAIBHOU
Cpenbl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa dSKOJIOTHYECKHX MpooJieM;
OpUEHTAIlMel Ha MPUMEHEHUE MAaTeMAaTHMYECKUX 3HAHUW JUIsl pelleHHs] 3ajad B
00JlacTH  OKpYyXalolle cpenpbl, IUIAaHUPOBAHUS TMOCTYNKOB M OICHKA HX
BO3MOXHBIX ITOCIIEICTBUUN JIJIs1 OKPYKAIOLIEN CPELBI.

IleHHOCTH HAYYHOTO NMO3HAHUS !

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKM W  OOIIECTBEHHOW  MpPakTUKH, [OHUMaHUEM
MaTEMaTHYECKON HayKd Kak cdepbl UYeTOBEUECKOW JEsITeIbHOCTH, ITamoB €€
pa3BUTUS M 3HAYUMOCTH JJI1 Pa3BUTHUS IMBWIM3ALMK, OBJIAJACHUEM SI3bIKOM
MaTeMaTUKU M MaTeMaTHYECKOM KyJIbTypOHM Kak CpPEJACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh IMPOEKTHYKD M HMCCIEAOBATEIBCKYHO AESATEIbHOCTD
WHIUBHUIYAJIbHO U B TPYyMIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbie pe3yJIbTaThl OCBOSHMSI MPOrpaMMbl y4eOHOro MpeameTa
«Maremaruka» XapaKTEePHU3yIOTCS OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMu, YHUBEPCANbHbIMU Pe2YNIMUBHBIMU OeLCMBUIMU.

1)  Vuueepcanomvie  nosnaeamenwvuvie  Oelicmeus, — obecneuusarom
Gopmuposanue 6a306bIX KOSHUMUBHLIX Npoyeccos ooyuarowuxcs (ocsoenue
Memo008  NO3HAHUSL  OKPYMCanowe2o  Mupa,  NnpuMeHeHue  J0SUYeCKUX,
UCCe006ameNlbCKUX onepayull, ymenut pabomams ¢ ungopmayueti).

ba3oBblie Jjornueckue a1ecTBUS .

e BBIABIIATH U XapaKTEPHU30BATh CYIIECTBCHHBIE MPU3HAKA MATEMAaTHICCKHUX
OOBEKTOB, TOHATHH, OTHOUICHWH MEXKIY MOHATUIMH, (HOPMYJIUPOBATH
onpeNie/ieHus]  MOHATHH,  yCTaHABIWBAaTh  CYIIECTBEHHBIH  IPU3HAK
KJaccuduKaIuyd, OCHOBAaHMS i1 OOOOINEHUS W CpPaBHEHUS, KPUTECPUU
IIPOBOAMMOTO aHAJIN3a,

e BOCIpPUHUMATH, (QopMyaupoBaTH W  NpPeoOpPa30OBBIBATH  CYXKICHHUS:
YTBEpAUTEIbHbIE W OTpHUIIATENIbHBIC, €IWHUYHBIC, YacTHbIE W 0OIIUE;
YCIIOBHEIE,

e BBIABIATh  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTuBopeunss B (akTaxX, JAAHHBIX, HAOIIOACHUSAX U YTBEPXKICHHSIX;



npejyiarath ~ KpUTEpUM  JUIS  BBIABJICHUS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JieJIaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATEIBHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
yTBep)KIeHHI (IIPSIMbIE M OT MPOTHUBHOTO), BHICTPAMBATh apryMEHTAIIHIO,
MPUBOJUTHL TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUSI ¥ BBIBOJIbI;

e BBIOMpATH CIOCOO pelIeHWs] y4eOHOM 3amayr (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBHIOMpaATh HauboNee MOAXOMAMMUA ¢ YYETOM
CaMOCTOSITEIILHO BBIZICIICHHBIX KPUTCPHUEB).

ba3oBbie ucciaenoBaregbcKue 1eHCTBUA

e HCIOJB30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiIeMy,
yCTaHABIMBAaTH HCKOMOE W  JaHHOe, (QopMuUpoOBaTh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENBLHO CIUTAHUPOBAHHBIH HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEHW MaTeMaTH4eCKOTO
OOBEKTa, SBJIEHHS, MPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSIMH, MPOIECCAMU,

e CaMOCTOSITENILHO (OPMYIUPOBATH OOOOIIEHUS U BBIBOBI MO pe3yjIbTaTam
MPOBEAEHHOTO HAOJIOEHUS, HUCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 00O0IICHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPA3BUTHE IMpoOliecca, a TAKXKE BbIIBUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

e BBIABIATH ACPUITUTH HHPOPMAIINH, JAHHBIX, HEOOXOIUMBIX MJisi OTBETA
Ha BONIPOC U JJIA pElICHUs 3aa4H;

e BbIOMpaTh HHQOPMAIMIO U3  MCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH WH(OpMAIHIO
Pa3IUYHbBIX BUAOB U (hOPM MIPEACTABIICHUS,

e CTPYKTYpUpOBaTh MH(GOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IUYHbIX (opMax,
WLTIOCTPUPOBATh TpadUuecKy;

e OILICHUBATH HaJIEKHOCTh uHbOpMaIu o CaMOCTOSITEIILHO
chopMyJIUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvuvie KOMMYHUKamueHwvle  Oelicmeus, 0becneuusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUSUXCAL.

OO0menne:



BOCIIPHMHMMAaTh M (QOPMYJIMPOBATH CYXKJICHHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LETSIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX U MHUCHbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS TI0
XOJy pelIeHus 3a/1aui, KOMMEHTHPOBATh TIOJYYCHHBIN pe3yIbTarT;

B X0/ 00CY>KACHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3aJja4u, BHICKa3bIBaTh UCH, HAIICIICHHBIE HA TIOUCK
pEIICHHsI; COIMOCTAaBJISATh CBOM CYXIEHHA C CYXICHUSIMH JPYTHUX
YYaCTHUKOB JHAJIOTa, OOHAPY)KWBATh PA3JIMUME W CXOJCTBO IO3UIIHNN; B
KOpPpeKTHOU (popMe hopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;
NPEACTaBIATh  PE3yJAbTaThl  pPEIICHHS  3a7a4d,  OKCIEPUMEHTA,
WCCIICIOBaHUsA,  TPOEKTa;  CaMOCTOATENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YIETOM 3a]1a4d IIPE3EHTAIIMU M OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaAHHYeCTBO:

3)

NOHMMAaTh W HCHOJNb30BaThb  MpPEUMYIIECTBA  KOMAHOHOM U
WMHIMBUIYaJIbHOM pabOoThI P pelIeHUuH YUeOHbIX 3a/1a4; IPUHUMATH 1EJb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHOM
paboThl, pacrpeneisTh BUAbl padoT, 1OroBapuBaThecs, 00CYK1aTh IPOLIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYMMIOBHIX (popmax paboTsl (0OcykaeHus, 0OMEH MHEHUH,
«MO3TOBBIC WITYPMBI» W WHBIC); BBINONHATH CBOK 4YacTh pabOTHI H
KOOpPJAMHUPOBAaTh CBOM JICHCTBUSL C JPYTMMH YJ€HAaMH KOMAaHJbI;
OLIEHUBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHS.

Vuueepcanvnvie  pezynamuenvie  Oelicmesusl, obecneuusaiom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCHIU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIIOCO0 pelieHus
C y4€TOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uH(pOpMAITUH.

CaMOKOHTPOJIb!

BIAJCTh HABBIKAMU TIO3HABAaTEIbHOM pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CHoco0aMM  CaMOIPOBEPKH, CAMOKOHTPOJISI  Tpoiecca Hu
pe3yabpTara peleHrus MaTeEMaTUIECKOM 3a/1auu;

NpEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PELIEHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B JICSITEIBHOCTH HA OCHOBE HOBBIX
O00CTOSATENbCTB, JaHHBIX, HAMJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBSCHATH
IIPUYMHBI JTOCTHXKEHUSI WIM HEIOCTHXKEHUS PE3yJbTaTOB JACATEIILHOCTH,
HAXOJIUTh OMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEIJMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBath MOHATHAMU: TOUKA, IIPSAMAsi, IIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CJIEACTBUS W3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a/]1ay.

OneprpoBaTh NOHATUSAMU: NMAPAIEIBHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBbIX
Y TTIOCKOCTEH.

KnaccuduimpoBaTte B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM. JBYI'PAHHBIM Yroi, TpaHW JBYTPAHHOIO YIJIA,
peOpo ABYTpaHHOTO yria, JUHEHHBIM Yrojl JBYIPAHHOIO YIJa; rpajycHas Mepa
JIBYTPAHHOTO yria.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKIJIBIA M HEBBITYKJIBIH
MHOTOTPAaHHUK, 3JIEMEHThl MHOI'OIPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHHKOB (IMpaMuia; NpU3MA,
HPSIMOYTOJIBHBIN TTapasuienenumnes, Ky0).

KnaccudunmpoBare ~ MHOTOrpaHHHUKHM,  BbIOMpass ~ OCHOBaHUS  JJis
Kiaccuukanuu  (BBIMYKIBIE ¥ HEBBIIYKJIBIC MHOTOTPAaHHUKH, TPaBHJIbHBIC
MHOTOTPaHHHKH; TIPSMbIE H HAKJIOHHBIC TIPU3MBI, TAPaJUICIICITUTIC]IBI).

OnepupoBath MOHATUAMU: CEKYIas MIIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBICHATH MPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIONIBb3Ys METO/ CJIEIOB.

Crpoutrh ceyeHuss MHOTOIPAHHHKOB METOJOM  CIEAOB,  BBIIIOJHAITH
(BBIHOCHBIE) IIIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaAXOKJIEHHE TE€OMETPUUECKUX BEJIMYUH 10 o0pa3nam Wiu
QIrOpUTMaM, NPHUMEHSS W3BECTHBIE AHAIMTUYECKHE METOJAbl IPHU PELICHUU
CTaHAAPTHBIX MaTEMATHYECKUX 3a7a4 HAa BBIYMCIECHUE PACCTOSHHA MEXIY ABYMS
TOYKaMH, OT TOYKM JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELLMBAIOIUMUCS TPSIMBIMHU.

Pemarp 3aaun Ha HAXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QIrOpUTMaM, NPUMEHSSI W3BECTHbIE AHAIMTUYECKUE METOJbl NPHU PELICHUU
CTaHAAPTHBIX  MaTEeMaTMYECKUX 3aJad Ha BBIYUCIEHHE YIJIOB  MEXIY
CKpELMBAIOIIUMUCS  HPSIMBIMH, MEXJIy MpsAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMHM, JIBYT'PaHHBIX YIJIOB.



Bbrunciasate 00bEMBI M IJIOMIAAM MTOBEPXHOCTEH MHOTOTPaHHHUKOB (MpH3Ma,
nupamMuia) ¢ [OpUMEHEHHEM (OPMYJ;, BBIUHCIATH COOTHOLICHHS MEKIY
TUTOMIAISIMU TTIOBEPXHOCTEH, 00BEMaMU TTOJ00HBIX MHOTOIPAHHHUKOB.

OnepupoBaTh TOHATHSAMH. CHMMETPHsI B TIPOCTPAHCTBE; IIEHTP, OCh U
IJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U MJIOCKOCTh CUMMETPHH (PUTYPHI.

W3Bnekats, mnpeoOpa3oBbIBATH W HMHTEPIPETHPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeACTaBICHHYIO HAa YepTexax U
PHUCYHKaX.

[IpumeHATs TeoMeTpuYecKrue QakThl IS PEHICHHS CTePEOMETPUUYSCKHUX
3a/1a4, MPEANOoIararouX HECKOIbKO IIAr0B PEIICHHMS, €CIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (hopMme.

[IpumeHsATh MpoCTEWIIMEe TMpPOTPpaMMHBIE CPEICTBA H  BJEKTPOHHO-
KOMMYHHKAIIHOHHBIC CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKIX 3a/1ad.

[TpuBOUTH MPUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOJAE |
’KU3HH, PACIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TMONMy4YeHHBIC 3HAHWUS HA TMPAKTHKE. aHAJIM3UPOBATH PEAIbHBIC
CUTyalldd W TPUMEHATh H3yYEHHBIC TOHATHA B TIPOIECCE TOHMCKA pPEIICHUs
MaTeMaTU4eCKd CGHOPMYJIMPOBAHHONH TIPOOJIEMBI, MOJIEIHPOBATh peaTbHBIC
CUTyallUM Ha S3bIKE TEOMETPHUH, UCCIEI0BAaTh TIOCTPOCHHBIC MOJEIH C
UCIIOJIb30BaHUEM T€OMETPHUUCCKUX TTOHATUH M TEOPEM, almapara ajareOphl; pemarhb
NPaKTHYECKUE 3a]]a4d, CBSI3aHHbBIE C HAXOXKJCHUEM I'eOMETPUYECKHUX BEIMYHH.

11 KIIACC

OnepupoBaTh MOHATUAMU: LWIMHAPUYECKAs TOBEPXHOCTh, 0Opasyromue
WINHAPUYECKOM  MOBEPXHOCTH;  LWIMHAP;  KOHUYECKass  I[OBEPXHOCTb,
o0pa3yromne KOHMYeCKOH TOBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

Pacnio3naBats Tena BpaiieHus (IWIMHID, KOHYC, cdepa U map).

OOBSACHATH CITOCOOBI MOTyYEHHSI TEJ BpAILICHHSI.

KnaccuguimpoBaTs B3aMMHOE paciooKeHue cepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHSIMH. IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP.

Boruncaste  00bEMBI M IUIOHIAAM  NOBEPXHOCTEH  Tel  BpalleHMS,
TreOMETPUYECKUX TeJ C MPUMEHEHHEM (PopMyI.

OnepupoBaTh MOHATUSAMH. MHOTOTPAaHHHUK, BIHCAHHBIN B chepy u
OIMCAHHBIM OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHK WM TEJO
BpaILEHUS.

BbrancasTe COOTHOMICHHS] MEXy IUIOMAASIMH TOBEPXHOCTEH M 0O0bEMaMu
IIOJOOHBIX TEJL.



N3o00paxarh u3ydyaemble QUTYpbl OT PYKM W C NPUMEHEHHEM HPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BoinonHsaTh (BBIHOCHBIC) TIOCKHE YEPTEXKU M3 PUCYHKOB POCTHIX 00BEMHBIX
¢quryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTh CEUEHHUS TE BPAILCHHUSI.

W3Bnekarb, HMHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HWH(MOPMAILMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEICTABICHHYIO HA YepTekax U
PUCYHKaX.

OnepupoBaTh NOHIATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE IEUCTBUSA CIOXKEHUST BEKTOPOB, BBIYUTAHUSA BEKTOPOB U
YMHOXEHHSI BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMU CBOWCTBaMU OHM 00J1aatoT.

[IpuMeHsTH paBUIIO NapajuIesIeIUIEA.

OnepupoBaTh NOHATUAMU. JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIrold MEXKIY
BEKTOPAMH, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cymMMy BEKTOPOB M NMPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpPAMH, CKaJspHOEC IMPOU3BEICHUE, PpACKIA[AbIBAaTh BEKTOp IO ABYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsaTs TeoMeTpuueckue (akTbl [Js PEUICHUs CTePEeOMETPUYECKHX
3a/1a4, IPEANOJIaraliiX HECKOJIBKO 1IAaroB PELIECHUs, €CIIU YCIOBUs IIPUMEHEHUS
3aJlaHbl B IBHOU (hopMme.

Pemwate mpocreiimme reoMeTpuyecKue 3adayd Ha IPUMEHEHHE BEKTOPHO-
KOOPAUHATHOI'O METOAA.

Peware 3amauym HaA 0KA3aTelIbCTBO MATEMAaTHYECKUX OTHOLUCHUH U
HAXO0XKJEHUE T€OMETPUUYECKHUX BEJIMYUH IO 00pa3lamM Wik alropuT™Mam, IpUMEHSS
U3BECTHBIE METO/IBI IIPU PELLICHUU CTaHAAPTHBIX MaTEMaTUYECKUX 3aay.

[Ipumenars  mpocredime IpOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHMKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOOUTE NpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOLE H
YKA3HHU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIprMeHATh MOIYyYEHHBIE 3HAHWS Ha IPAKTUKE. aHAJIU3UPOBATH PEAIbHBIC
CUTyallud U IPUMEHATb H3YYEHHBIC IIOHATHS B IIPOLIECCE IIOUCKA pELICHUs
MaTeMaTU4ecku CGHOPMYJIMPOBAHHON MPOOJIEMBI, MOJEINPOBATh peaIbHbIC
CUTyallUd Ha A3bIKE T[E€OMETPUM, UCCIECA0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHMEM I'€OMETPUUECKUX MTOHATUI U TEOpEM, anmapara ajireOpsl; pemarb
[IPAaKTUYECKUE 3aa4U, CBA3AHHBIE C HAX0XKICHUEM I'€OMETPUYECKUX BEIUYNH.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
HaumenoBanue paznena  |[KoamuecTtBo OCHOBHOE cOnEpKAHNE OcHOBHBIE BUIBI ACATEIBHOCTH
(TembI) Kypca JacoB 00yYaroIIMXCsI
BBenenue B crepeoMeTpuro 10 OCHOBHBIE NTOHATHS CTEPEOMETPUMU: AKTYaJIu3upoOBATH (PaKThI

TOYKa, IPSIMasi, TIIOCKOCTh,
npocTpaHcTBo. [IpaBuia n300pakCHSI
Ha PUCYHKAX: U300pakeHUs
IUTOCKOCTEH, MMapaIeIbHBIX MPSMBIX
(oTpe3KoB), cepeauHbI OTPE3Ka.
[TonsTus: nepecexaromuecs
IUTOCKOCTH, IIEPECEKAIONTUECS TIPsIMast
U TUTOCKOCTb.

3HAaKOMCTBO C MHOTOI'paHHUKAMH,
M300paKeHNe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOCKITMOHHBIX
yepTexxax. HauanbHble CBEACHHMS

0 Ky0Oe ¥ mupaMu/ie, UX pa3BepTKU

1 Moneii. CedeHusl MHOTOTPaHHHUKOB.
[Tonsatue 00 akCHOMaTUYECKOM
HOCTPOCHUHU CTEPEOMETPHUH . aKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

Y METO/IbI INIAHNUMETPUH,
pEJIEBaHTHBIE TEME.

IHonyuyars npeacTaBieHus

O MPOCTPAHCTBEHHBIX

¢durypax, pazoupatb

pocTeiine mpaBuiia n300pakeHus
TUX QUryp.

M300paxkaTh NpsIMYIO ¥ INIOCKOCTb
Ha PUCYHKE.

Pacno3HaBaTb MHOI'OI'PaHHUKH,
nupaMuy, Ky0, Ha3bIBaTh UX
DJIEMEHTHI.

JlejaTh pUCYHOK Ky0Oa, MUPaMHUIbI,
HaXOJIUTh OIIMOKH B HEBEPHBIX
M300paKEHUSIX.

3HAKOMHUTBLCSA C CCUCHUSIMU,
C METOJOM CJIEJIOB; MCITOJIb30BaTh

IJIs1 TIOCTPOCHHA CCUHCHUA MCTO
CJICIOB, KPATKO 3aIIMCBIBATh IIal'

14



MOCTPOCHMSI CEUCHUSI.
Pacno3naBaThb BUJ c€UEHHUS

Y OTHOIIICHHH, B KOTOPBIX CEUCHHUE
JenuT pedpa Ky0a, HaXOIUTh ILJIOIIA b
CEUEHHUSL.

HUcnoas3oBaTth mogodue

[P pEIICHHUH 33/1a4 Ha IIOCTPOCHHUE
CCUCHUI.

3HAKOMHUTBLCS C AKCMOMAaTHYECKUM
MIOCTPOCHHUEM CTEPEOMETPHH,

C aKCMOMaMHU CTEPEOMETPUH

U CJIEJICTBUSAMU U3 HUX.
HNinrocTpupoBaTh aKCHOMBI
PUCYHKaMU U TIPUMEPAMHU

U3 OKpYy’Karolie 00CTaHOBKHU

[IpsiMbI€ 1 TIJIOCKOCTH

B IIPOCTPAHCTBE.
[TapannenbHOCTh MIPSAMBIX
U IJIOCKOCTEH

12

B3auMHOe pacnoioskeHue mpsMbIX
B IPOCTPAHCTBE: MIEPECEKAIOIINECH,
napayieIbHbIE U CKPEUTMBAIOIINECS
MpsIMBIE.

[TapamiensHOCTB MPSAMBIX

Y TUIOCKOCTEU B TPOCTPAHCTBE:!
napaJiyieIbHbIC MPSIMBIE

B IPOCTPAHCTBE; MapajieIbHOCTh
TpEeX MPSAMBIX; NAPaIIEIbHOCTD
MPSAMOU U TUIOCKOCTH. Y TJIbI

AKTYyaJu3upoBaTh (PaKThI K METOIBI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOAUTH aHAJOTHH.

IepeuuncasiTb BO3MOXKHBIE CIIOCOOBI
PaCTIOIOXKEHHSI IBYX MPSIMBIX

B IIPOCTPAHCTBE, HIUTFOCTPUPOBATH MX
Ha MpUMEpax.

JdaBaTthb onpenesenue
CKPEIINBAIOIINXCSI TIPSIMBIX,
(dbopMyIHpOBATH MPU3HAK

15



C COHAMPABJICHHBIMU CTOPOHAMH; YT O
MEXIy MPSMBIMHU B TTPOCTPAHCTRBE.
[TapannenbHOCTh MIIOCKOCTEM:
napa’suiesibHbIe TNIOCKOCTH; CBOMCTBA
MapauIeIbHBIX TIIOCKOCTEH.
[Ipocreiimme mpocTpaHCTBEHHBIE
burypsl Ha IJIOCKOCTHU: TETPadAP, KyO,
napajuiesIeuIe/1; ToCTPOCHUE
CCUCHMU

CKPEILMBAOIINUXCS PSAMBIX
Y IPUMEHSATH €ro IIPU PELICHUH
3a/1a4.

Pacno3naBarhb 1pru3My, Ha3bIBaTh €€
DJIEMEHTBI.

CTpouTthb ceueHus IPU3MBI

Ha FOTOBBIX YEPTEXKaX.
IlepeuncasiTb BO3MOXHBIE CIOCOOBI
B3aMMHOT0 PACTIOJIOKEHHUS IPAMOMN
Y IJIOCKOCTH B POCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPBI U3 PEATIBHOM KU3HHU.
JaBaThb onpeneseHue
[apajuIeIbHOCTH MPSIMOU

Y TJIOCKOCTH.

D®opMyJIHPOBATH IPU3HAK
[apajuIeIbHOCTU IPSIMOM

Y IUIOCKOCTH, YTBEPKIECHUE O MIPAMOMN
MEPECEUCHU ABYX IUIOCKOCTEH,
MIPOXOASAIIMX Yepe3 NapajlielIbHbIC
MpsIMBIE.

Pemate npakTudeckue 3a1adu

Ha MOCTPOCHUE CEUCHUM
MHOTOI'PaHHHMKA.

OO0BICHATH CTydyan B3aUMHOTO
PACIIONIOKEHUS TIITOCKOCTEN.

16



JlaBaTh onpeaeeHue napauieIbHbIX
IJIOCKOCTEN; IPUBOJIUTH IPUMEPHI
W3 PEaJbHOM )KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WJUTFOCTPUPYIOLIUE
[1apaJuIeIbHOCTh TIOCKOCTEM.
HUcnoiab3oBaTh Npr3HaK
[apajuIeIbHOCTH JIBYX IJIOCKOCTEM,
CBOMCTBA NapaJUIEIbHbIX INIOCKOCTEN
IIPY PELICHUU 33/1a4 HA MIOCTPOEHUE.
OO0BSICHATD, UYTO HA3bIBACTCS
apaJyIeIbHBIM ITPOCKTUPOBAHUEM

Y KaK BBIIIOJIHAETCS IPOEKTUPOBAHUE
(buryp Ha II0CKOCTb.

MN300paxkaTh B napajuiebHON
NPOCKLUNHU Pa3IMYHbIC
reoMeTpudeckue GUrypsbl.
MopeanpoBaTh peajlbHbIe CUTYalluu
Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJIEIIN

C UCITIOJIb30BAaHUEM F€OMETPUYECKHUX
MIOHSTHUH.

Hcnonb30BaTh IpH pelICHUN 3a1a4
Ha TIOCTPOCHUE CEUECHU MTOHATHE
NapaJJIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaJuIeNIbHBIX IPSIMBIX
HAa IIJIOCKOCTH

17



[leprieHTUKYISIPHOCTD MPSIMBIX
U TUIOCKOCTEN

12

[lepneHIUKYISAPHOCTD MPSIMOM

Y IUIOCKOCTU: MIEPIEHIUKYISIPHBIE
NpsIMBIE B IPOCTPAHCTBE, NPSIMbIEC
MapAJUICIIbHBIE U IEPIEHIUKY IS PHBIC
K IUIOCKOCTH, MPU3HAK
MEPIIEHANKYJISIPHOCTH MPAMOMN

Y TJIOCKOCTH, TEOpEMa O MPSMOi
NEPIEHANKYJISIPHOUN TIIOCKOCTH
[lepneHauKynsp U HAKIOHHBIE!
pPacCTOSIHUE OT TOYKHU [0 TIOCKOCTH,
pacCTOsIHUE OT MPSIMOM J10 INIOCKOCTH

AKTYaJIu3upoBaTh HaKThl U METOJIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
IPOBOJINTH aHAJIOTHU.

OO0BICHATDH, KAKOU YroJl HA3bIBAECTCS
YIJIOM MEXKY MEePECEKAIOIINMUCS
MPSMBIMHU, CKPEIINBAIOIIUMUCS
MPSIMBIMU B TIPOCTPAHCTBE.

JdaBarpb onpegeneHue
MEePIICHIUKYJISIPHBIX TIPSIMBIX

Y IPSIMOM, IEPIIEHIUKYJISIPHOM

K TUIOCKOCTH.

HaxoauThb yriibl MEXITY
CKPEIIMBAIOIIUMHUCS MPSIMBIMU B KyOe
U NIUpaMHUJIE.

IIpuBoaAUTHL MpUMeEPBI U3 PEATHLHOMN
KU3HU U OKpYXKarolel o0CTaHOBKH,
WUTFOCTPUPYIOLINE
MEPIEHIUKYISIPHOCTD MPSIMBIX

B MMPOCTPAHCTBE

Y EPIICHANKYISIPHOCTH MPSAMOM

K MJIOCKOCTH.

®opMyJTHPOBATH MIPU3HAK
MEePIECHIUKYJISIPHOCTH MPSAMOM

U IJIOCKOCTH, IPUMEHSTH €r0 Ha
MPAKTUKE: OOBACHSITh
HepHeHIUKYJIIPHOCTh pedpa Kyoa

Y IUAroHajy €ro rpaHu, KOTopasi ero

18



HE COAEP>KUT, HAXOAUTH JINHY
JTUaroHam Kyoa.

BouI4HCasITh BBICOTY ITPABUIIBHOM
TPEYTroJIbHOM U MPaBUIIbHOU
YETBIPEXYTOJIbHON MUPAMUJ [10
JUTHHAM peoep.

PemiaTe 3a1aun Ha BBIYUCIICHUS,
CBSI3aHHBIE C IEPIICHAUKYIIIPHOCTHIO
IPSIMOM U TIIIOCKOCTH,

C UCTIOJIb30BAHUEM TPU PEIIEHUU
IJIAHUMETpUUeCKuX (hakToB

U METOJIOB.

OO0BACHATH, YTO HA3BIBAIOT
MEePIECHIUKYJISIPOM U HAKJIOHHOM

13 TOYKH K TUIOCKOCTHU; TTPOEKIIUEMN
HAKJIOHHOW HA TJIOCKOCTb.
OO0BSCHATD, YTO HA3bIBAETCS
PACCTOSTHUEM: OT TOUKH JI0 IIJIOCKOCTH;
MEX 1y MMapajieIbHBIMU ITIOCKOCTSAMH;
MEKly IPSIMOM U NTapaJUIEIIbHON €1
IJIOCKOCTBIO; MEXKILY
CKPEIIHUBAIOIIUMHUCS TTPSIMBIMHU.
Haxoauts 5TH paccTOAHUS

B IIPOCTHIX CIy4asx B KyOe,
MApaMUE, IPU3ME.

MopeaupoBaTh peajbHbIC CUTyalluU
Ha SI3bIKE TEOMETPHUH, UCCIIET0BATh
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MOCTPOEHHbBIC MOJEIU
C HCITOJIb30BAaHUEM T€OMETPUYECKUX
MTOHSITHH.

Hcnonb30BaTh 1py pelIeHUH 3a7a4
Ha IOCTPOCHUE CEYEHUHN TEOPEMY
[Tudaropa, cBoiicTBa MPIMOYTOJIHHBIX
TPEYroJIbHUKOB

Y TJ1bI MEKTY IPSIMBIMA
Y TJTIOCKOCTSIMH

10

VYTIuBl B IPOCTPAHCTBE. YIOJI MEXKIY
MPAMOU U IJIOCKOCTBIO; IBYTPAHHBIN
YTOJI, TMHEHUHBIN yroJ ABYTPAHHOIO
yria.

[leprieHIUKYISIPHOCTD TIOCKOCTEM:
NPU3HAK NEPIICHIUKYJIIPHOCTH IBYX
mIockocTen. Teopema o Tpex
NEPIICHIUKYIIApax

AKTYyaJu3upoBaTh (PAKThl U METOBI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOJIMTH aHAJIOTUHU.

/laBaTh onpeae/ieHue yria MexIy
MPSAMOM U IJIOCKOCTBIO,
(opMyIUpOBATH TEOPEMY O TPEX
NEPIEHIUKYIIIpax 1 00paTHYIO K Heil.
HaxoauThb yron Mexay npsamoun

Y IUIOCKOCTBIO B MHOI'OTPaHHHUKE,
PAcCTOSIHUE OT TOYKHU 10 HPSIMOMN

Ha IUNIOCKOCTH, UCIIOIB3Ys TEOPEMY

0 TpeX NEPNEHINKYIIIPAX.
IIpoBoauTk Ha yepTEKE
NEPIEHAUKYJIIAP: U3 TOYKU

Ha NPAMYI0; U3 TOYKHU Ha IIJIOCKOCTb.
JlaBaTh onpeaeneHue JByrpaHHOro
yIila U €ro dJIEMEHTOB.

OO0BSICHATH PABEHCTBO BCEX
JIMHEWHBIX YTJIOB IBYTPAHHOTO YTJIA.

20



HaxoauTh Ha yepTexe NBYTPaHHBIN
YTOJI TIpU pedpe MUPAMHUIBI, IPU3MBI,
napajuieJenuIe1a.

JdaBaTh onpeaejeHue yriia MexXIy
IUIOCKOCTSIMHU.

JlaBaThb onpeneseHue

1 GopMyJIHPOBATH NPU3HAK
B3aUMHO IMEPIECHINKYJISIPHBIX
TJTIOCKOCTEM.

HaxoauTsb yribl MKy IIIOCKOCTSMHU
B Ky0O€ U IUpamMue.

Hcnmoab30BaTh Ipu peUICHUN 3a]1a4
OCHOBHBIE€ TEOPEMBI U METOIbI
IUIAaHUMETPUH.

MoaeanpoBaTh peaibHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, UCCIAEA0BATH
NOCTPOECHHBIE MOJIENN

C UCTI0JIb30BAaHUEM F€OMETPUUECKHUX
TTOHSITUH.

HNcnonb30BaTh Npu pelieHUN 3a4a4
Ha MOCTPOCHUE CEUYCHUN
COOTHOUIEHHUSI B IPSIMOYT OJIbHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[ToHsiTHE MHOTOTPaHHUKA,
OCHOBHBI€ 3JIEMEHTBI MHOTOTPaHHUKA,
BBIITYKJIbIE U HEBBIMTYKJIBIE

AKTYaau3HpoBaTh (HDaKThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
NPOBOINTH AHAJIOTHH.
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MHOTOI'PaHHHKH; pa3BepTKa
MHOTOTpaHHHKA.

[Ipusma: N-yronbHas npusMa; rpaHu
Y OCHOBaHMSI PU3MBI; TIPSMast

Y HaKJIOHHAs MPU3MbI;, OOKOBast

U MOJIHASI TOBEPXHOCTH MPU3MBI.
[Tapayutenenurnen, npsIMOYIOJIbHBIN
napasuiesenuIe]] U ero CBOMCTBA.
[Mupamuna: N-yroyipHas NUpamua,
IpaHu ¥ OCHOBAHUE MTUPAMMU/IBI;
OOKOBas M MOJHAs MOBEPXHOCTh
NUpPaMU/Ibl; TPABUIIbHAS U YCEUECHHAS
nupamMusa.

DJeMeHTbI IPU3MBI U TUPaMUIbI.
[IpaBunbHBIE MHOTOTPAHHUKH
MNOHSTHE MPABUIILHOTO
MHOTOIpaHHUKA; IPaBUJIbHAs [TPU3Ma
Y MIpaBUJIbHAs MUPAMKJIA; IPABUIIbHAS
TpeyroJibHas MUpaMuIa

Y MPaBWIbHBIN TETpa’ap; KyO.
[IpencraBieHne o NpaBUIIbHBIX
MHOTOIpaHHUKAX: OKTa’p, JOJAEKad AP
Y UKOCa3Ip.

CumMmeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEILHO TOYKH,
OpSMOH, TMJIOCKOCTU. DJIEMEHTHI

/laBaThb onpeneseHue
MapajyIeNICUIEa, PACIO3HABATD €T
BU/JIbI U U3y4YaTh CBOMCTBA.

JlaBaTh onpeeneHue NupaMu/ibl,
pacmno3HaBaTh BHUJIbl IUPAMHU],
¢opmynupoBats cBoiicTBa pedep,
IpaHEl U BBICOTHI IIPAaBUIILHOU
NUPaAMUJIbL.

Haxoaurth miomans NoJIHOU

1 OOKOBOM MTOBEPXHOCTH MUPAMHUIBI.
J{aBaTh onpeneJeHue yCEUeHHON
MAPaMU/IbI, HA3bIBATh €€ AJIEMEHTHI.
DopMyJIMPOBATH TEOPEMY

0 TIoIaau OOKOBOM MOBEPXHOCTH
PaBUJIbHON YCEUYEHHOW TUPAMU/IbI.
Pemare 3a/1a4uu Ha BEIYMCIICHUE,
CBSI3aHHBIE C MUPAMUJIAMH, A TAKKE
3a/1a4M Ha IOCTPOEHUE CEUCHUI.
JdaBaTh onpenesieHre IpU3MBbl,
pacmo3HaBaThb BHUJIbI [IPU3M,
H300pakaTh IPU3MbI HA YEPTEKE.
Haxoaursb miomagb NOJIHON WiIN
OOKOBOI1 TOBEPXHOCTU MTPU3MBI.
N3yuats cooTHOLIEHHS Didiepa
IUIsl yucia pedep, rpaHei U BEpIIH
MHOIOTpaHHUKA.
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CUMMETPHH B TUPAMUIAX,
napajie’enuneaax, NpaBuiIbHbIX
MHOT'OTpaHHHKAX.

BerunciieHre 21€MEeHTOB
MHOTOTPaHHHUKOB: pedpa, AuaroHaiy,
yrisl. [1nomans 60k0BoI MOBEPXHOCTH
Y TIOJTHOM ITIOBEPXHOCTH IIPAMOMN
IPY3MBI, IUIOIIAb OCHOBaHMI, TEOpEMa
0 OOKOBOI MOBEPXHOCTH MPSAMOMI
npu3Msbl. [nomans 0okoBoi
IIOBEPXHOCTH U IIOBEPXHOCTH
PABWIBHOW NMUPaMUJBI, TEOPEMA

0 TTOMIAIM OOKOBOM IMTOBEPXHOCTH
YCEYEHHOM MTAPAMHUIBI

N3yuats BUIBI TPABUIIBHBIX
MHOT'OTPAaHHHUKOB, UX HA3BaHUS

Y KOJINYECTBO I'PaHEH.

N3yuyaTh cUMMETPUIO
MHOT'OTPaHHUKOB.

OO0BLACHATH, KaKHE TOUKH
Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO JAHHOW TOYKH, IPSIMOM
WM MJIOCKOCTH, UTO Ha3bIBAIOT
LIEHTPOM, OCBIO WJIH IIJIOCKOCTHIO
CUMMETPUH (PUTYPBL

IpuBoauTH IpUMeEpPHI
CUMMETPHUYHBIX QUTYP B APXUTEKTYPE,
TEXHUKE, IPUPO/IE.

MoaeupoBaTh peajabHbIE CUTYallun
Ha A3bIKE T€OMETPHUHU, UCCIIEAOBATH
MMOCTPOEHHBIE MOJIEITH

C HCTOJIB30BAHUEM F€OMETPUUYECKHUX
MOHSTHH, UCIIOJIL30BATh HOL00HE
MHOT'OI'PaHHUKOB

OOBEeMbI MHOTOTPaHHUKOB

IToasaTHEe 00 00BEME. OOBEM
MTUPAMUIBI, TTPU3MBI

AKTYaJIu3upPoBaTh (HaKThl 1 METOIBI
IJIAHUMETPUH, PEJICBAHTHBIC TEME.
O0BbACHATDH, KaK U3MEPSIIOTCS
00bEeMBI TEJI, IPOBO/IS aHAJIOTHUIO

C U3MEPEHUEM TLUTOIIAEH
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MHOTI'OYT'OJIbHUKOB.
DopMyJIMPOBATH OCHOBHBIE
CBOMCTBa 00BEMOB.

HN3yuyarh, BLIBOAUTH GOPMY.JIbI
o0BeMa PSIMOYTOJIBHOTO
MapajieNenuneaa, Npu3Mbl

Y UPaMU/IBbL.

BoruucasaTs 00beM Npu3Mbl

Y IUPAMUIBI IO UX JIIEMEHTAM.
IIpuMeHsITH 0O0BEM J1J15 PEIICHUS
CTEPEOMETPUYECKUX 3a/1a4

Y JUTSI HAXOXKJICHUSI TEOMETPUUECKUX
BEJINYHH.

MopeaupoBaTh peajibHbIE CUTYaIUU
Ha S13bIKE TEOMETPUH, UCCJIEI0BATH
IIOCTPOCHHBIE MOJEIHU

C HCTIOJIb30BAaHUEM F€OMETPUUECKHUX
MMOHATUI

[loBTOpEHME: CeueHus,
PaCCTOSIHUS U YTJIb

[TocTpoenue ceuenmit

B MHOTOT'PaHHHUKE.

Brruncinenue paccTosHUN: MEXKILY
JBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOH,
OT TOYKH JI0 TIJIOCKOCTH; MEXKITY
CKPEIIMBAIOINMUCS TPSIMBIMU.
Brruncnenue yrioB: Mexay

CTpouTh ceueHne MHOTOTpaHHHUKA
METOJOM CIIE/IOB.

JlaBaThb onpeaeJieHue pacCTOSHUS
Mexay (purypamu.

Haxoauth paccTosiHuEe MEXTY
napajieIbHbIMU INIOCKOCTSIMH,
MEXY IIOCKOCTBIO U MapaJlIeIbHON
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CKPEILLUBAIOIIUMUCS IPSIMBIMU,
MEXAY MPSIMOM U INIOCKOCTHIO,
JIBYI'PAHHBIX YIJIOB, YTJIOB MEXIY
IJIOCKOCTSAMU

el IPSAMOM, MEXIY
CKpELIMBAIOIIAMHUCS IPSIMBIMH.
CTpouTth TMHENHHBIN YO
JBYTPAHHOTO yTJIa HA YEPTEKE
MHOT'OTPAaHHHUKA U HAXOJUTh €TO
BEIINYMHY.

HaxoauTsb yribl M1y IIIOCKOCTSMHU
B MHOT'OTPaHHUKAX

OBLIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

68
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11 KJIIACC

Haumenosanme paznena  |[KommdectBo OcHOBHOE conepkaHue OcHOBHBIE BUBI ACATEIBHOCTH
(TembI) Kypca 9acoB 00yJaroIuXCsl
Tena BpateHus 12 Cdepa u map: ueHrp, paauyc, AKTYaJIu3upoBaTh GaKThl U METOJIbI

JTUAMET]; TUTOIA b TOBEPXHOCTH
cdepsl. B3auMHoe pacnonoxxenue
cdepsl U I0CKOCTH; KacaTeIbHAs
IJIOCKOCTH K cdepe; TIolaib
cheprl. U3o0paxkenue chepsl, mapa
Ha riockoctu. CeyeHusd mapa

MIJIAHUMETPHUH, PEIICBAHTHBIE TEME,
NMPOBOJAUTH aHAJIOTHH.

JdaBaTh onpenesenus chepsl U mapa,
UX LIEHTPA, paanyca, AMaMeTpa.
Onpeneasitb chepy Kak Qurypy
BpalleHUs OKPY>KHOCTH.
HccaenoBaTh B3aMHOE
pacrosoxxeHue chepsl 1 IMIIOCKOCTH,
IBYX cdhep, WIIIOCTPUPOBATH 3TO
Ha YepTeKax U pUCYHKaX.
DopMyIHPOBATH OIPEACICHUE
KacaTeJIbHOU IJIOCKOCTH K cdepe,
CBOMCTBO U IPU3HAK KaCaTEIbHON
IJIOCKOCTH.

3HAKOMUTLCS C T€OAC3NICCKIMH
JUHUSAMU Ha cdepe

[{unuHIprdeckas MOBEPXHOCTS,
oOpa3yronue HUINHIPUIECKOM
TIOBEPXHOCTH, OCh IIUJTMHAPUICCKON
MOBEPXHOCTH. [ [unuHAp: ocHOBaHUS
1 OOKOBas MIOBEPXHOCTb,

OO0BACHATH, YTO HA3BLIBAIOT
UJUHPOM, HA3bIBATh €0 AJIEMEHTHI.
HN3y4ath, 00BSICHATH, KaK MOJIYYUTh
HWJIUHIP TyTeM BpalieHus
PSIMOYTOJIbHHKA.
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oOpazyroIias 1 oCh; IIOMIAIb
OOKOBOM M IOJTHOM TOBEPXHOCTH.
N300paxenune nuIMHApa

Ha IUIOCKOCTU. Pa3BepTka nuinmHapa.

Cedenus nunuHIpa
(TMI0CKOCTHIO, TApaIICIIbHOM
WJIU TIEPIEHIUKYJIIPHON OCU
IIHH/IPA)

BbIBOAMTBH, HCI0JIb30BATH (POPMYJIBI
JUTSI BEIYMCJIEHHS TUIOIIAaa OOKOBOM
MMOBEPXHOCTH IIUJIMHIPA.

HN3y4yarsb, pacno3HaBaTh Pa3BEPTKY
HAJTUHIpA.

HN300pamaTh HUINHIP U €70 CEYEHUS
ITOCKOCTBIO, TIPOXOJAIIEH Yepe3 €ro
OCb, MapaJICIIbHOW WIJIN
IIEPIIEHAUKYJISIPHON OCH.

Haxoaurs miomagn 3TUX CEUEHUH.
MopaeaupoBaTh peajibHbIE€ CUTYAIUN
Ha SI3bIKE TEOMETPUH, UCCIIEI0BATH
MOCTPOEHHBIE MOJEIU

C HCITOJIb30BAaHUEM T€OMETPUUYECKHUX
MMOHSTHH

Konnueckas moBEpXHOCTSH,
o0Opa3yroIue KOHHIeCKON
MMOBEPXHOCTH, OCh U BEPILINHA
KOHMYECKOW MTOBEPXHOCTH.
Konyc: ocHOBaHuME U BepIINHA,
oOpasyromias 1 0Ch; TUIOIIAIb
OOKOBOU U MOJIHOM MTOBEPXHOCTH.
VY ceueHHbIN KOHYC: 00pa3yrolue
U BBICOTA; OCHOBAHUS U OOKOBast
MTOBEPXHOCTb.

I/I306pa}KCHI/I€ KOHYCa Ha IINIOCKOCTH.

OO0BACHATH, KAKOE TEJIO HA3BIBAIOT
KPYTrOBBIM KOHYCOM, Ha3bIBaTh €0
DJIEMEHTAHI.

N3yyarh, 00bSACHATD, KaK MOJYYUTh
KOHYC MyTEM BpAILICHUSA
IPSIMOYTOJBLHOIO TPEYTOJIbHUKA.
HN300paxaTh KOHYC U €T0 CEUCHUS
ITOCKOCTBIO, MPOXOAIIEH YEPE3 OCh,
Y TIOCKOCTBIO, IEPIEHAUKYJISIPHOM
K OCH.

N3yuaTthb, pacno3HaBaTh pa3BEPTKY
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PasBepTka KoHyca.

Ceuenus KoHYyca (TUIOCKOCTBIO,
HapajyieibHOW OCHOBAHHIO,

U TUIOCKOCTBIO, TTPOXOASIIEN
yepe3 BEpIINHY)

KOHYCa.
BbIBOAUTD, HCTOJIB30BATH (DOPMYJTBI
JUISL BLIYMCIIEHHS TUIOIIAaA OOKOBOM
MOBEPXHOCTH KOHYCA.

HaxoauThb iomany ceueHni,
MPOXOIAIIUX YEPE3 BEPIINHY KOHYCA
WJIW MIEPIICHAUKYIISIPHBIX €T0 OCH.
OO0BACHATH, KAKOE TEJIO HA3LIBAETCS
YCEUECHHBIM KOHYCOM.

N3yuarthb, 00bSICHATH, KaK €r0
MOJIYYHTh ITYTEM BpaLCHUS
MPSMOYTOJIbHOU TPAIELHH.
BbIBOAMTH, NPUMEHATH QopMyITy
JUISI BEIYHCIICHUS IUIOMIAIA OOKOBOM
MOBEPXHOCTH YCEYEHHOTO KOHYyCa

KomOuHanus Ten BpareHus

Y MHOTOTPaHHUKOB. MHOTOrpaHHHK,
OIMCAHHBIA OKOJIO cepsl; chepa,
BIMICAHHAS B MHOTOTPAHHUK WJIH

B TEJIO BpAIICHUSI

AKTYaJIU3upoBaTh HAKTHl U METOJIBI
TUTAHUMETPHH, PEIICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHH.

Pemath crepeoMeTpruecKue 3a1auH,
CBSI3aHHBIC C TE€JIaMU BpaIICHUS,
MIOCTPOCHHEM CEUCHHI TeJl BpallleHu,
C KOMOMHAITUSIMU TEJT BPAIICHUS

¥ MHOTOTPaHHUKOB Ha HAXOXKICHNE
TCOMETPUICCKUX BEITUYHH.
Hcnoab30BaTh npy pemieHun
CTEPEOMETPUIECKHX 3314
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IUTaHUMETpUYecKue GaKkThl U METOIbI
3a7]a4M HA BBIYUCIICHUE

Y JI0KA3aTeIbCTBO.

MopaeaupoBaTh peajibHbIE CUTYALUN
Ha SI3bIKE TEOMETPUH, UCCIEN0BATH
MTOCTPOEHHBIE MOJAEIHU

C UCTI0JIb30BAaHUEM F€OMETPUUECKHUX
MTOHSITUI

O0BEMBI TET

[TonsitTue 06 o0beme. OCHOBHBIE
CBOMCTBa 00bEMOB TeEJ.

O0beM NIIUHIpA, KOHYCA.
OO0nBeM mapa u momaab chepsl

AKTYyaJu3upoBaTh (PaKTHl U METOABI
IUTAaHUMETPHH, PEJIEBAaHTHBIC TEME,
IPOBOJUTH AHAJIOTHUU.

BbIBOAUTH, HCIIOJIb30BATH
dbopmyIibl 00bEMOB: TIPU3MBI,
UWINHAPA, TUPAMUJIbI, KOHYCA;
yCEUEHHOU MUPAMUJIBI U YCEUEHHOTO
KOHYca.

Pemarb crepeoMerpuieckue
3aJ1a4M, CBSI3aHHBIE C BEIYMCICHUEM
00BEMOB.

dopmyaMpoBaTh ONpeie/ieHUue
IIapOBOI'0 CETMEHTA, I11apOBOTO CJI04,
IIApPOBOTO CEKTOPA.

IpumensaTs GopmyIbr

JUTSI HAXOXKICHUS] 00bEMOB

IIApOBOT'0 CETMEHTA, IAPOBOTO
CEeKTOpa
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[TonoOHBIEC TENa B IPOCTPAHCTBE.
CoOTHOIIEHUS MEXIY TIOMAIIMU
ITOBEPXHOCTEH, 00hEMaMHt 0 I00HBIX
TeI

PemiaTh cTepeoMeTprUueCKUE 3a1a4H,
CBSI3aHHBIE C 0OBEMOM IIapa

U TUJIOIIAJIbI0 C(ephl.
MopaeanpoBaTh peajibHbIE CUTyallUH
Ha S3bIKE TEOMETPUH, UCCIIEA0BATH
MTOCTPOEHHBIE MOJEIN

C HUCTI0JIb30BAaHUEM F€OMETPUYECKHUX
TTOHSITUH.

AKTYaJIu3upoBaTh PaKkThl © METOJIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJUTH aHAJIOTUHU.

Pemiathb cTepeoMeTpruueckue 3aqauu,
CBSI3aHHBIE C COOTHOIIIEHUEM 00HEMOB
U TIOBEPXHOCTEHN MOJOOHBIX TeI

B POCTPAHCTBE.

MopaeaupoBaTh peajibHbIE€ CUTYAIUN
Ha A3bIKE TEOMETPHUH, UCCIEN0BATH
IIOCTPOEHHBIE MOJEIHN

C UCTI0JIb30BAaHUEM F€OMETPUUECKHUX
TTOHSTUH

BeKTopbl 1 KOOPAUHATHI
B POCTPAHCTBE

10

BekTop Ha mmockoctu

U B ipoctpancTBe. CrokeHue

Y BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpA Ha 4nciio. Pa3noxenne
BEKTOpPA M0 TPEM HEKOMIUIAHAPHBIM
BekTopaM. [Ipasuiio

AKTYyaJu3upoBaTh (PAKThl U METOABI
IIJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH aHAJIOTUH.
OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJIHPOBATH [IPABUIIO
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napajuieNenuIesa.
Pewrenue 3aga4, cBsI3aHHBIX

C IPUMEHEHUEM TIPaBUJI IEUCTBUI

C BEKTOpaMH.

IIpssmoyrosibHast cucTemMa KOOpAUHAT
B npocTtpaHcTBe. KoopanHatel
BekTopa. [Ipocrenmue 3anaun

B KOOPJIMHATAX. YTOJ MEXKITY
BeKkTOopamu. CkajsipHoe
IIPOU3BEIECHUE BEKTOPOB.
BerunciieHne yrioB Mexay NpsMbIMU
Y IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METON

IIPY PEIIEHUHU T€OMETPUUYECKUX 3a]1a4

napajuieJenuneaa npy CI0KeHUN
BEKTOPOB.

CriaabiBaTh, BBIYUTATh BEKTOPHI,
YMHOKATh BEKTOP Ha YUCJIO.
H3y4aTb OCHOBHBIE CBOKCTBA dTHX
oneparum.

JaBath onpeneseHue npsiMoyrojibHON
CHUCTEMBI KOOPAUHAT B POCTPAHCTBE.
BrIipa3uTh KOOpAMHATHI BEKTOPA
4yepe3 KOOPAMHATHI €r0 KOHIIOB.
BbiBOANTH, HCII0J1B30BATH (hopMmyJTy
JUTMHBI BEKTOPA U PACCTOSTHUS MEKTY
TOYKaMU.

BripakaTh CKISIpHOE ITPOU3BEICHUE
BEKTOPOB U€pe3 UX KOOPJNHATHI,
BBIYUCIISITH YTOJI MEXIY IBYMS
BEKTOpPaMH, ABYMsI IPSIMBIMH.
Haxoauthb yrona Mexay npsamou

Y IUNIOCKOCTBIO, YTOJI MEKTY JABYMS
IJIOCKOCTSIMUA AHATUTUYECKUMHU
METOIAMM.

BbiBOANTH, HCIIOJIB30BATH (OPMYJTy
pacCTOSHUS OT TOYKHU A0 ITIOCKOCTH

[ToBTOpEeHue, 00001ICHHE
1 CUCTEMAaTH3alus 3HaHUI

OcHoBHbI€ GUTYPHI, (HAKTHI, TEOPEMbI
Kypca IJIaHUMETPpUU. 3a/1auu
TJIAHUMETPUH U METObI UX

Pemars mpocreiimme 3amadn
Ha HaXOKJICHUE JUIUH U YIJI0B
B reOMEeTpUYEeCKUX purypax,
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pelLeHus.

OcHoBHbI€ GUTYPHI, (AKTHI, TEOPEMbI
Kypca CTEPEOMETPHH. 3aAa4Uu
CTEPEOMETPUM U METObI UX PEIICHHUS

npuMeHsTh Teopemy [ludaropa,
TEOPEMBI CHHYCOB U KOCUHYCOB.

HaxoauTs riomniaas MHOTOYT OJIbHUKA,

Kpyra.
Pacno3naBaTh nogo0HbIE PUTYPHI,

HaXOJIUTh OTHOIICHUS JINH

U IJIOIIAJIEH.

Hcnosb30BaTh Npu pelicHUN
CTEPEOMETPUYECKUX 3a1a4
(haKThl ¥ METOJIBI TJITAHUMETPUH

OBUIEE KOJIMYECTBO
YJACOBIIO
[TPOI'PAMME

34
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosnn4yecTBo 4yacos
Ne HaumeHoBaHue pa3ae/ioB H TeM daexkTponHble (HH(POBHIE)
Konrpoabubie | IlpakTHyeckue
n/m NPOrpaMMbl Bcero o0pa3oBaTe/bHbIEe pecypchl
padoThI padoTbI
1 BBenenue B ctepeoMeTpuio 10 https://m.edso00.ru/C503R7VIP
IT .
2 PAMBIC H TIIOCKOCTI B HPOCTPaHCTBe . 12 1 https://m.edso0.ru/MWT7NSO14T
[TapannenbHOCTh NPSAMBIX U IUNIOCKOCTEH
IT
3 epHeHI[I/IIEyJIﬂpHOCTb TpAMEIX H 12 https://m.edsoo.ru/V611APUCD
TUIOCKOCTEH
4 VYTubl MeXAY IPSIMBIMH U TNIOCKOCTSMHU 10 1 https://m.edso00.ru/R38METBTQ
5 MHororpanHuku 11 1 https://m.edsoo.ru/XPW9USFB2
6 O0BEMBI MHOTOTPAHHUKOB 9 1 https://m.edso00.ru/010FX2SJB
7 IloBTOpEHME: CEUeHMs, pACCTOSHUS U YTJIIbI 1 https://m.edsoo.ru/L1IAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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https://m.edsoo.ru/XPW9U5FB2
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https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KoanuyecTBo 4acoB

DJiekTpoHHbIEe (H(pPOBHIE)

Ne n/mt Konutpoasusie | IIpakTuueckme
NpOrpaMmsi Bcero o0pa3oBaTe/bHbIE Pecypehl
padoThbI padoThbI
Tena Bpamenus 12 https://m.edsoo.ru/HYOWQL5KQ
O0BEMEBI TEN 5 1 https://m.edsoo.ru/B9ORVIYC9
B
CHTOPEI H ROOPAHATE B 10 1 https://m.eds00.ru/ANCLAGOME
TIPOCTPAHCTBE
I1 , 0000 :
OBTOPCHHE, 00ODIICHIE 7 1 https://m.eds00.ru/DORV3P725
CUcTeMaTui3aluiad 3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOI'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
IpoBePsAEMOro
pe3yJjbTara

IIpoBepsiemble NipeIMeTHbIE Pe3yJbTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTeILHOM MPOrpamMMbl CpeIHero o01ero odopa3zoBaHus

7

I'eomerpust

7.1

OHepI/IpOBaTB NOHATUSIMM. TOYKA, IpsiMasi, IIOCKOCTh

7.2

[IpumeHATh aKCHOMBI CTEPEOMETPHUM U CIEACTBHS U3 HUX IPHU PEIICHUH
reOMETPUUECKUX 3a1a4

7.3

OHGpI/IpOBaTI) NOHATUIMHA. HNAPAJJICIIBHOCTh W ICPHCHAMKYISAPHOCTh
IIPAMBIX U ILIOCKOCTEH

7.4

KnaccuguunpoBats B3auMHOE pacrlojOKE€HUE MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSAMHU: ABYTPAHHBIN yroJ, TpaHU JBYTPaHHOIO YIJIA,
pebpo IBYrpaHHOrO yriia, IMHEHHBIA yrol ABYTPAaHHOTO yria, IpaaycHast
Mepa JBYTPaHHOI'O yria

7.6

OHCpI/IpOBaTB MOHATUSAMH. MHOTOTPaHHUK, BBIHYKHLIP’I u HCBBIHYKHBIP’I
MHOI'OIrpaHHUK, 3JICMCHTEI MHOI'OI'paHHUKaA, HpaBHHBHLIfI MHOT'OI'paHHUK

7.7

7.8

Pacrio3HaBaTh OCHOBHBIC BHIbI MHOIOIPaHHHKOB (ITMpaMuja, HpH3Ma,
IPSIMOYTOJIBHBIN MapajuiesIeuIe], Kyo)

KiaccuduumpoBath ~ MHOTOTpaHHHMKH,  BBIOMpas  OCHOBaHUS  JUIS
Kiaccupukauuy  (BBINYKJIBIE M HEBBIIYKIbIE  MHOTOTPaHHUKH,
IpaBWIbHBIE ~MHOTOTPaHHUKH, MPSAMBIC W  HAKIOHHBIC  IIPH3MBI,
napauIesIeUIe bl)

7.9

OHepI/IpOBaTI) MOHATUSIMHU . CEKyImiasd IIJIOCKOCTB, CCUCHHC
MHOT'OIrpaHHUKOB

7.10

OOBACHATH  NPUHIUIBI  MOCTPOCHHS]  CEYEHMH  MHOTIOI'PAaHHUKOB,
HCIIOJIb3YsI METO/I CJIE/I0B

7.11

CTpOI/ITB CCUCHHA MHOI'OIPpaHHUKOB MCTOAOM CJICAOB, BBIIIOJIHATDH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUryp:
BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemartp 3a1aun Ha HAXOXKICHHE TEOMETPUYECKHUX BEIUYHMH MO oOpa3iam
WIM aJTOPUTMAaM, MPUMEHSSI HW3BECTHBIE AHATMTHYECKHUE METOJBI TIPH
pElIeHUH CTAaHJAPTHBIX MAaTEMaTHYECKMX 3a/Jad HA  BBIYHCICHHE
pPacCTOSIHUNM MEXIy ABYMS TOYKaMH, OT TOYKH JO MPSIMOM, OT TOYKH JI0
IJIOCKOCTH, MEX/1y CKPEIIMBAIOIIUMHUCS TPSIMBIMHU

7.13

Pemrats 3aaa491 Ha HAXOXJACHUC I'COMCTPHYCCKUX BCIUYHUH I10 06pa3uaM
WK ajJropurmMam, MNPUMCEHSSA HU3BCCTHBIC AHAJIMUTUYCCKHUE MCETOAbI IIPpU
PEIICHUU CTAaHAAPTHBIX MAaTEMAaTHYCCKUX 3aJlad Ha BBIYMUCICHHUC YIJIOB
MCKAY CKPCHIMBAOIMIUMUCA HPAMBIMH, MCKIY HpﬁMOfI n TIJIOCKOCTBIO,
MCKIAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

Boraucisate 00bEMBI M IJIomaiaun HOBerHOCTeﬁ MHOI'OI'paHHUKOB




(mpu3ma, mupamuaa) ¢ MpUMEHEHHEM (GOpPMYII, BBIYUCISATH COOTHOLICHHS
MEXIY IUIOIIA/ISIMH MTOBEPXHOCTEH, o0BEMaMu MO01I00HBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh MOHATUSMU. CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPBHI

7.16

W3Bnekarp, npeoOpa3oBbIBaTh W HHTEPHPETHPOBATH HH(GOPMAIHIO O
IPOCTPAHCTBEHHBIX TIeOMETpUYecKuX (uUrypax, IMpeACTaBICHHYI0 Ha
YEepTEKaX U PUCYHKaX

7.17

[IpumenaTy reomeTpuyeckue (QaxThl AJS PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MpeANnojaralliuX HECKOJbKO IIaroB pELIEHUs, €CJIH YCIOBUS
NPUMEHEHUs 3aJIaHbl B SBHOU (hopMme

7.18

[IpumeHsATs mpocTedMe MpOorpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUYECKUX 3a1a4

7.19

[IpuBoauTE IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKU3HH, pacliO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE

7.20

[IpumeHATh nOIy4eHHBIE 3HAHUS HA NPAKTUKE. AHAIM3UPOBATh peajbHbIC
CUTyalUd W TIPUMEHATb W3Y4YCHHBIC IIOHATHA B IIPOLIECCE ITOMCKA
pelIeHst MaTeMaTHYeCKH COPMYJIMPOBAHHON MTPOOIEMBI, MOJICIUPOBATh
peaJbHBIE CUTyallUd Ha A3BIKE I€OMETPHH, HCCIENOBaTh IOCTPOCHHBIC
MOJCIM C UCIOJB30BAHUEM T'E€OMETPUUYECKUX IOHATHM UM TEOpEM,
anmapara anreOpbl, pemarb MPAKTUYECKHE 3a7aud, CBSI3aHHBIE C
HAXO0KJCHUEM IeOMETPUYECKUX BEIIMYUH

11 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOW NPOrpaMMbl CpeIHero 001ero od0pa3zoBaHus

6

['eomeTpus

6.1

OnepupoBaTh NOHATUSAMU: [IIMHAPUYECKAs! TTOBEPXHOCTH, 00pa3yrolne
HWIMHAPUYECKOW TMOBEPXHOCTH, UMUIUHJIP, KOHUYECKAs IMOBEPXHOCTD,
oOpasylomue KOHMYECKOHM  MMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTH

6.2

Pacnio3naBath Tena BparieHus (IUIMHAP, KOHYC, cdepa U map)

6.3

OOBACHATH CITOCOOBI MOJTYYSHHS TEJI BPALICHUS

6.4

Knaccudunuposars B3auMHOE pacioyiokeHue chepbl U MIOCKOCTH

6.5

OHCpHpOBaTL TIOHATHUSIMU . IJ.I&pOBOﬁ CETMCHT, OCHOBAHHUC CCET'MCHTA,
BBICOTA CETMEHTA, LIAapOBOIl CJIOW, OCHOBaHHE IIAPOBOTO CJIOSI, BBICOTA
LIAPOBOTI0 CJIOS, IIAPOBOM CEKTOP

6.6

Beruucnsate 00BEMBI M TUIOMIAAXM TIOBEPXHOCTEH TeN BpallICHHS,
T€OMETPUYECKHX Tell C MPUMEHEHUEM (OopMYIT

6.7

OnepupoBaTh NOHATHUSAMU. MHOTOTPAaHHHMK, BIHMCAaHHBIM B cdepy Hu
OIIMCaHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAaHHUK MJTH TEJIO
BpalICHUs

6.8

BbMHCIATE COOTHONIICHHS MEXIY IUIOMAASMH  TOBEPXHOCTEH U
00BEMaMHU TTOJOOHBIX TEI




6.9

N3o0paxkaTh nzydaemble GUIypbl OT PYKH U C IPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BeIinonHsATh  (BBIHOCHBIC) IUIOCKAE YEPTEXKH W3 PUCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BUJA CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tell
BpALICHUS

6.11

W3Bnekarb, MHTEPIPETUPOBATH M MpeoOpa3oBbIBaTH HH(OPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUIypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaX

6.12

[TpumenaTy reomeTpuueckrue (GakThl A PEUICHHUs] CTEPEOMETPUUECKUX
3a/1a4, NPEANOJaraloliuX HECKOJIbKO IIaroB pPELIEHUs, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B SBHOU (hopMme

6.13

OnepupoBath MOHITHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBINOTHATE JACHCTBHSI CIIOKCHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB H
YMHOXEHHSI BEKTOpa Ha YHCIIO, OOBSICHSATH, KAKUMHU CBOWCTBAMU OHH
o0JIaaroT

6.15

[IpuMeHsATh paBUIIO NapAJIICICIUIEAA [IPU CII0KEHUN BEKTOPOB

6.16

OnepupoBarh MOHATHAMH: JEKAapTOBbI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MEXIy BEKTOpaMH, CKaJspHOE IMPOU3BEJCHHE BEKTOPOB,
KOJUIMHEApHbIEC U KOMILUTAHAPHBIE BEKTOPbI

6.17

Haxoauth cyMMy BEKTOpOB U IMpPOW3BEACHHME BEKTOpA Ha YUCIO, YroJ
MEXAY BEKTOpaMH, CKaJISIPHOE NPOU3BEACHUE, PACKIIAbIBATG BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTB IJIOCKOCTb YPABHCHUCM B ,I[eKapTOBOf/'I CUCTCMC KOOpAUHAT

6.19

Pemate nmpocredmme TeOMETpUYECKHME 3aJadyd  Ha INPHUMEHEHHUE
BEKTOPHO-KOOPAMHATHOIO METOAA

6.20

Pemate 3aJa4u Ha 1J0Kas3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOIIICHUU H
HaXOXKACHUEC I'COMCTPUYCCKUX BCIIMYUH I10 06pa3uaM WU aJITOpUTMAaM,
IIPpUMCHAA HN3BCCTHBIC METOAbI npu peuIicHUU CTaHAApPTHBIX
MaTEMAaTHYCCKUX 3aJa4

6.21

[IpumeHsATs mnpocTEedIMe NPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPY PEILICHUN CTEPEOMETPUYECKUX 3a/1a4

6.22

[IpuBoauTH NMpUMEPBH MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U
JKU3HHM, PACIIO3HABATh MPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[lpuMmeHsTh TONyYeHHBIE 3HAHMSA HA TPAKTHKE. aHAJIM3HPOBATH
peajbHBIE CHUTyallUM W TNPUMEHSTh WM3YYEHHBIC MOHSATHS B Mpolecce
NOMCKA PELICHUS MaTeMaTu4eckKu CHOpMyTUpOBAaHHON MPOOIEMBI,
MOJETHPOBaTh pealibHbIC CUTYallud Ha S3bIKE T€OMETPHH, MCCIIEI0BAThH
NOCTPOCHHBIE MOJICIH C HCIIOJIb30BAaHHEM T'€OMETPUYECKUX IMOHATUH H
TEopeM, ammapaTa aareOpsl, pemarb NPaKTUIEeCKUE 3a/1a4H, CBSI3aHHBIE C
HAXOXKJICHUEM T€OMETPHUYECKUX BEIIMUUH




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

7.1

OCHOBHBIE TIOHSITUSI CTEPEOMETpUHU. Touka, MpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  aKCMOMAaTHMYECKOM  IIOCTPOEHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3anmHOe  pacnonoxeHue ~TOpAMBIX B IPOCTPAHCTBE:  IEpecEKarouIuecs,
napajuleJibHble M CKpeluBaromuecss mnpsMble. [lapamienbHOCTh MNpSAMBIX U
IUIOCKOCTEl B  NPOCTPAHCTBE. MapajlIeNIbHbIE IpsIMblE B  IIPOCTPAHCTBE,
NapaJuIeNIbBHOCTh TPEX MPSAMBIX, MAPAUIENbHOCTh NPSAMOM M IUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMHM, YrOJI MEXIy TMPSMBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapaieNibHbIe MIO0CKOCTH, CBOMCTBA MapajiebHbBIX
wiockocteil. [IpocTeiimne npocTpaHcTBeHHBbIE (UTYPBl Ha IUIOCKOCTH: TETPadJp,

KyO, mapasienenunes, IoCTPOCHUE CeUeHU

7.3

[lepneHaAUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: TNEPNEHAMUKYIISPHBIE MPSMBIE B
IIPOCTPAHCTBE, MPSMBIE APAJUIEIbHBIE U IEPIEHAUKYIIAPHBIE K IITIOCKOCTH, IIPU3HAK
NEePHEHIUKYIIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IIPSIMOM NMEPIIEHIUKYIIIPHON
IUDIOCKOCTH. YTJbl B TPOCTPAHCTBE. YIrOJd MEXAy MNpAMOA M IUIOCKOCTBIO,
JBYI'PAaHHBIA yroJl, JMHEHHBIM Yroja JAByrpaHHoro yria. llepneHaukynsp u
HAKJIOHHBIE. PACCTOSHHME OT TOYKU JO IUIOCKOCTH, PACCTOSHHME OT IPsIMOM 10
IUIOCKOCTH, MPOEKIUs (UTypbl HA IUIOCKOCTh. [leprneHAuKyIspHOCTh MIOCKOCTEN:
NPU3HAK  MEPIEHIMKYIAPHOCTH  IBYX  IIIOCKocTed. Teopema 0  Tpéx

NEpNCHAUKYJIApax

7.4

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHMKA, BBIMYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAHHMKH, pa3BEPTKA MHoOrorpaHHuka. llpusma: Nn-yrospHas
npu3Ma, TpaHU M OCHOBAHMS IPU3MBI, NpsMas M HAKIOHHAs NpU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsaMOyroybHbIN Napasuienenunes
u ero coiictBa. [lupamuna: N-yroiapHas nupamMuaa, rpaHd U OCHOBAHUE NMHUPAMUJIbI,
OOKOBasi M TOJTHAsI MOBEPXHOCTh IMHPAMHU[BI, TPABHIbHAS M yCEUEHHAS MHUPAMHUIA.

OeMeHTBI nNpusMbl MW IMUPAMUBIL. HpaBI/IJIbHLIC MHOTOTPAHHMKH:. IIOHATHUC




MPaBUJILHOTO MHOTOTPAaHHMKA, NpaBUJIbHAs TpU3Ma M MpaBUiIbHAs NHUpaMUIa,
MpaBWJIbHAs TPEYrojibHAs MUpaMUAA U MPaBWIbHBIN TeTpasap, kyo. [IpencraBnenue
O IPaBWIBHBIX MHOTOI'PAHHUKAX: OKTadJp, AOAeKa’ap W ukocadapyrue CeueHus

IMPU3MBI 1 ITHPaAMUIBI

7.5

CI/IMMGTpI/ISI B IIPOCTPAHCTBC. CHUMMECTpHA OTHOCUTCIBHO TOYKH, HpﬂMOI\/'I,
IUIOCKOCTH. DJIEMEHTBI CUMMCTPUHU B MHpaMuaax, nmapauiCjaCinuineaax, mpaBUIbHbIX

MHOTr'OrpaHHUKax

7.6

Bbruucnenue 31€MEHTOB MHOTOTpAaHHHMKOB. pEOpa, nuaroHanu, yriubl. [lnomansp
OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH TNPSAMOW MPHU3MBI, IUIONIAAb
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM mpu3Mbl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOBEPXHOCTU IIPABUJIBHOM NHMPAMHUIBI, TEOpEMa O IUIOLALU

yceuénnoit nupamuasl. [Tousitue 06 00béme. O0bEM MUpaMUIbI, MPU3MbI

7.7

[Tomo6HbIe Tema B mpocTtpancTBe. COOTHOMICHHSI MEXAY TIIOMIASIMHA TTIOBEPXHOCTEH,

00BEMaMHU ITOTO0HBIX TEN

11 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

6

I'eomeTpus

6.1

[unuHapuueckasl NOBEPXHOCTb, 00pa3yroUIie HUIMHAPUIECKONW TOBEPXHOCTH, OCh
WINHAPUYECKON MOBepXHOCTU. LIMmuHIp: OCHOBaHHMSA M OOKOBas MOBEPXHOCTH,

o0pa3yroinas U 0Chb, TUIOMIAIb OOKOBOH U IMOJTHON TTOBEPXHOCTH

6.2

Konunueckast HOBEepXHOCTh, 00pa3yrolie KOHMYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYEeCKoW ToBepXHOCTH. KoHyc: ocHOBaHHMe W BepiInHa, o0pa3yromias U OcCh,
oAb OOKOBOM M TIOMHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC. 00pa3yromue u

BbICOTA, OCHOBAHHA U OokoBas IMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paguyc, IHaMeTp, oAb MOBEPXHOCTH cdephl. Banmuoe

PAaCIIOJIOKCHHUC C(i)epbl N IINIOCKOCTH, KacaTCJibHasA IINIOCKOCTbh K C(bepe, miomanb

cepsr

6.4

N300paxenue Ten BpalleHUs Ha MI0CKOCTH. Pa3BépTka MUIMHApa U KOHyca

6.5

KomOuHnanuu Tten BpalleHuss U MHOTOIPAaHHUKOB. MHOTOIpaHHHK, OIMCAHHBIN

okoJio chepsl, chepa, BiucaHHAsT B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonstue 006 00vEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00BEME
OpSAMOYTOJIBHOTO Tapajuienienunena u ciuenctBus u3 He€. OO0bEM wMIMHApA,

koHyca. O0BEM mapa u TIomaas chepbl




HO,Z[O6HBI€ TCIIa B IPOCTPAHCTBC. CooTtHomeHus MCKAY iomaasaMu

o! MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TEJ
6.8 Ceuenust nuiauHApa (DapaiebHO M TMEPHCHAMKYISIPHO OCH), CEYCHHs KOHYyca
' (mapannenpHOE OCHOBAHUIO U MPOXOJSIICE Yepe3 BEPIINHY), CCUCHUSI 1Iapa
Bektop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4uciio. PasnokeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
' BekTtopaM. [IpaBuno mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JEHCTBUN C BEKTOpaMU
[IpsMoyronpHas cucreMa KOOpAWMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpa.
6.10 [Ipocreiive 3agaum B KOOpAMHATax. YTod Mexay BekTopaMu. CkansipHOe

IMPON3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY NpAMBIMU W IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA F€OMETPUUECKHUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSI K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJIbTATaAM OCBOEHHS
NPOBEPSIEMOro OCHOBHOH 00pa30BaTeJIbHOI MPOrPaMMBbI CPpeAHEro 001ero
TpeOoOBaHN o0pa3zoBaHus

Bnagenne MeromaMM J0Ka3aTENbCTB, AITOPUTMaMHU pELIEHUS 3ajady,
yMeHue GOpMyIUpOBaTh U ONEPUPOBATh MOHATHUAMHU. OIpeaesieHUE,
aKcuoma, TEOpeMa, CIIEJCTBHE, CBOMCTBO, IPU3HAK, JI0KA3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKH; MPUMEHSITH UX; YMEHUE (POPMYITUPOBATH
o0paTHOE W NPOTHUBOIIOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH HMPHUMEPHI U
KOHTPIPHUMEPHI, HCIOJIb30BATh METOJ MATEMATHYECKOM WHIYKIUH,
IIPOBOJINTh  JIOKA3aTENbHBIE PpACCYXKACHMS TP pEUIeHUH 3ajad,
1 OLIEHMBAaTh  JIOTUYECKYI0  MPABUIBHOCTb  PACCYKICHUH;  yMEHHE
OIEpUpPOBaTh MOHITUSAMM. MHOXECTBO, IMOJMHOXECTBO, ONEpALMU HaJ
MHOXECTBAMH; YMEHHE MCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JjIsl OMCaHMsI PEeaJbHBIX MIPOLIECCOB U SBJICHUN U MPU pEIICHUU
3aJa4, B TOM 4HCIE W3 JAPYrUX Yy4eOHBIX MPEIMETOB; YyMEHHE
OTIEpPHPOBATH MOHATUSAMU: Tpad, CBA3HBIA Tpad, AepeBo, UKI, rpad Ha
IUIOCKOCTH; yMEHHE 3a/aBaTh M OINHUCHIBaTh Tpadbl pa3IuIHBIMU
crocobamu; MCTIONIb30BaTh rpadbl IpU peLICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSAMH. HAaTypaJllbHOE YMCIO, LIEJI0€ YHUCIIO,
CTENEHb C LIEJIbIM I10Ka3aTeIeM, KOPEHb HaTypaJIbHOM CTENEHH, CTENEHD C
palMOHATILHBIM [10KA3aTeJIeM, CTENCHb C JAEHCTBUTEIbHBIM ITOKa3aTelleM,
jgorapuM dYHCIa, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHCIA,
OCTaTOK II0 MOAYJIIO, palMOHAJIBHOE YHUCIJIO, UPPALMOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJIbHbIX, LENbIX, PalMOHAIbHbBIX, JEHCTBUTEIbHBIX
YuCcel; YMEHHE HCIOJIb30BaTh IPU3HAKU JAEIMMOCTH, HAUMEHbIINH
o0l 1eTuTeNnh 1 HaMMEHbIIIee odIIee KpaTHoe, anroputM EBkiuaa npu
pelIeHnH 3ajay; 3HAKOMCTBO C Pa3IYHbIMHU NO3ULIMOHHBIMU CUCTEMaMHU

CUMCIICHUS,  YMEHHE  BBIIOJHATH  BBIUMCIIEHWE  3HAYEHUH U
npeoOpa3oBaHus  BBIPAKEHUM CO  CTeMEeHAMH U Jorapudmami,
2 npeoOpa3oBaHus  JPOOHO-PAllMOHAIBHBIX  BBIPAKEHUH; yMEHHUE

ONEpUpPOBATh  TMOHATHSAMHU.  IIOCIEIOBATEIBHOCT, apU(pMeTHYeCKas
nporpeccus, TreoMeTpHdeckash Iporpeccusi, OECKOHEYHO YObIBaroIIas
reoMeTpuyuecKasi MporpeccHsi; yMEeHHe 3ajaBaTh IOCIIEI0BATENbHOCTH, B
TOM YHCIIE C TOMOIIBI0 PEKYPPEHTHBIX (OPMYIN; YMEHHE OIEepHpPOBATH
HOHATHAMM. KOMIUIEKCHOE YHCIO, CONPsDKEHHBIE KOMIUIEKCHbBIE YHCTIa,
MOJYJTh U apTYMEHT KOMITIEKCHOTO Yuciia, (popMa 3ammucy KOMITIEKCHBIX
uypcen (reoMeTpuyeckas, TPUTOHOMETpUYECKas U ainredpandeckas);
YMETh MPOU3BOAUTH apuMeTndyeckne NeHCTBHSA C KOMIIEKCHBIMH
YHUCIaMHU; TPUBOJIUTH MPUMEPHI HCIIOJIB30BAaHHUS KOMILJIEKCHBIX YHCEl,
OTIepPHPOBATH TOHATHAMU: MaTpHIa 2X2 u 3X3, onpeaeuTellb MaTPHUIIH,
TreOMETPUYECKUIA CMBICII OTIPEIETUTEINS

3 YMmenune OIICpHUPOBATH IOHATUAMU. PALMOHAJIBHBIC, HpPpAHMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOl"apI/I(I)MI/ILICCKI/Ie, TPUTOHOMCTPHUYICCKUC




YpaBHEHMSI W HEPABEHCTBA, HX CHUCTEMbl; YMEHHE OIEPUPOBATH
MOHSATUSIMU. TOXIECTBO, TOXIECTBEHHOE IMpeoOpa3oBaHUE, ypaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YpPAaBHEHUW U HEPABEHCTB, PAaBHOCWIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pelaTbh YpaBHEHHS,
HEpPaBEHCTBA M CHUCTEMBI C TOMOUIBIO PAa3JIMYHBIX NPUEMOB; pelIaTh
ypaBHeHI/Iﬂ, HepaBeHCTBa U CHCTEMBI C napaMeTpOM; HpI/IMerlTI)
YpPaBHEHMS, HEPABEHCTBA, UX CHUCTEMBI Ul PELICHUS] MATEMATHYECKHUX
3a/1a4 ¥ 3a71a4 U3 pazInIHbIX 00JaCTEH HAYKU M pEeaTbHOMN KU3HU

YMeHue onepupoBaTh IMOHATUSAMH. (QYHKIMS, YETHOCTh (DYHKIUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAaHHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTH
GbyHKIMY, SKCTpeMyM (YHKLIHH, HauOoJIbllee U HauMEHbIIee 3HAYCHUS
(GYHKIIMM Ha IPOMEXKYTKE, HENPEephIBHASI (PYHKIMSI, aCUMOTOTHI rpaduka
¢GbyHKUIMY, TiepBas U BTOpas MPOM3BOJAHAS (DYHKIIMU, T€OMETPUUYECKUN U
¢bu3nyecKkuil CMBICII TMPOU3BOJHON, TNepBOOOpasHas, OINpeaAcIEHHbIN
MHTErpaj; yMEHHE HaXOIUTh AaCHUMITOTHI Tpaduka (yHKIHH, yMEHHE
BBIUUCIIAT  MPOU3BOJHBIE CYMMBI, IPOU3BENEHHs, YaCTHOIO H
KOMITO3UIINK (YHKIMHA, HAXOIUTh ypaBHEHHE KacaTelIbHON K Tpaduky
(GYHKLIMY, yMEHHE HAXOOUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKLUI,
YMEHHUE HCIIONB30BaTh MPOU3BOJIHYIO JUIsI HMCCIEIOBAHUS (DYHKIUH,
HaXOJUTh HAuOOJIBLIME M HAUMEHbIINE 3HA4YEHUs (QYHKLUH; CTPOUTH
rpauKd MHOTOYJIEHOB C HCIOJb30BAHMEM amIapaTa MaTeMaTU4eCKOTro
aHaiu3a, IPUMEHATh IMPOMU3BOJHYIO JUIS HAXOXAEHUS HAWIY4IlIero
pellieHnss B NPUKIATHBIX, B TOM YHUCIIE COLMUAIbHO-3KOHOMUYECKHX H
bu3nyeckux 3agavax; HaxXOAUTh IJIOMAAU U 00bEMBI (GUTY C MOMOLIBIO
MHTETpaJia; MPUBOAUTH IPUMEPHl MAaTEMaTHYECKOIO MOJEIUPOBAHUS C
HOMOIIBIO AU hepeHInanbHbIX YPAaBHEHU I

YMeHue omnepupoBaTh THOHATHSAMU: Tpaduk (GyHKUMH, oOpaTHas
GyHKIMS, KOMIO3UIMSA (QYHKIUHM, JUHEeWHas (yHKUWs, KBagpaTU4yHas
byHKIHS, panuoHaibHas byHKIHS, CTeNeHHas GbyHKIS,
TPUTOHOMETpPHYECKHE  (QYHKIMH, OOpaTHbIE  TPUTOHOMETPHUYECKHE
¢GyHKIMY, TOKa3zaTenbHas M Jorapupmuueckas (yHKIHUH, yMEHHUE
CTPOUTh TpauKKU H3YYEHHBIX (YHKIHH, BBITONHIATH MPEOOpa30BaHUS
rpa¢uKoB (PyHKIHIA, UCIIONB30BaTh TpadUKU JUII U3YUEHHS MIPOIIECCOB U
3aBHCHUMOCTEH, MpU pelIeHUH 3a7ad U3 IPYrHX y4eOHBIX MPEAMETOB U
3a7]au U3 peaqbHON JKM3HHM, BBIpaXaTh (GOpMYJIaMH 3aBHCHUMOCTH MEXITY
BEJIMUYMHAMU, UCII0JIb30BAaTh CBOMCTBA U rpaduku GyHKIUI A pelIeHus
yYpaBHEHM, HEPaBEHCTB U 3a/Jad C [apaMeTpaMH, Hu300pakaThb Ha
KOOPJMHATHOW MJIOCKOCTH MHO>KECTBA PENICHUN YpaBHEHHM, HEPABEHCTB
U HX CHCTEM

VMeHHe peniath TEKCTOBBIC 3a/ladyd pa3HBIX THUIOB (B TOM 4HCIE Ha
NPOIICHTHI, JIOJH M YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 3a/la4y U3 00JIACTH YNPABJIEHUS JIMYHBIMU U CeMEHHBIMU
(rHAHCAMH); COCTaBJISATh BBIPAKCHUS, YpaBHEHUs, HEPaBEHCTBA M WX
CHUCTEMBI II0 YCJIOBHMIO 3aJayd, HCCIEAOBATh IIOIYYEHHOE PELICHUE HU
OLICHUBATh IPABIONOAOOHOCTh pPE3YJIbTAaTOB, YMEHHE MOJEIHPOBAThH
peanbHbBIE CHUTyallud Ha A3BIKE MATEMAaTUKH; COCTaBIISATH BBIPAKCHUS,
YpaBHEHUS, HEPABEHCTBA M MX CHCTEMBI 10 YCJIOBHMIO 3a7a4H,
UCCIEAOBATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3YyIbTAT

YmMmenue OIICpHUPOBATh NOHATHUIMU. CpEeaHEE apI/I(i)MCTI/I‘leCKOG, MCIMUaHa,




HauOoJbIlIee U HAaUMEHbIIIee 3HaYeHHsI, pa3Max, JUCTIepCHs, CTaHAapTHOE
OTKJIOHEHHE YHMCJIOBOr0 Habopa, yMEHHE W3BJIEKATh, HHTEPIPETUPOBATH
uH(pOpMallnIo, MPEACTABICHHYIO0 B Ta0NUIIax, HA qUarpammax, rpadukax,
OTpaXarollyI0 CBOMCTBA PEaJbHBIX MPOLIECCOB U SIBIICHUH; MPEICTABISThH
uHGOpMAIIMI0O C TOMOILIBI0 Ta0NWIl ¥ JOUarpaMM; HCCIeAO0BaTh
CTaTHCTHYECKUE JAHHBIC, B TOM YHCIE C TPUMEHEHHEM TpaduIecKuX
METOJIOB ¥ DJIEKTPOHHBIX CPEJICTB; TpaUYeCKu UCCIET0BATh COBMECTHBIC
HaOJMIOJEHUSI C TIOMOIIBIO JMarpaMM pPacCeMBAHUS U JIMHEHHOMN
perpeccuu

VYMeHHne onepupoBaTh MOHATHSAMU. CIIyYalHBIM ONBIT W CIy4ailHOE
COOBITHE, BEpPOATHOCTh CIIy4allHOrO COOBITHS, YMEHHME BBIUUCIATH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUyecKuX METO/IOB; MPHUMEHATH
(GOpMyNbl CIOXKEHUS U YMHOXEHHMS BEPOSTHOCTEH, (GopMyly MHOIHOMH
BEpOATHOCTH, hopmyny beprHymnu, komOuHaTOpHBIE (HAaKTHI U (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHI; yMEHHE OIepHpOBATH
NOHATHAMM. CIIydaliHas BEJIMYMHA, PACIPEACICHUE BEPOATHOCTEH,
MaTEMaTHYECKOe OXKUAAHME, AMUCIEPCUs W CTaHJApPTHOE OTKJIOHEHHUE
CllyyallHOM BeNWYMHBI, (QYHKIHMU PpacHpelesieHuss M IUIOTHOCTH
pPaBHOMEpPHOr0, IOKa3aTEIbHOTO M HOPMAJIBHOTO  PpacIpeleiIeHUH;
YMEHHE HCIIOJIb30BAaTh CBOMCTBA H3YYEHHBIX PpACHpPENCICHUM UL
peleHus 3a1a4;, 3HAKOMCTBO C TOHSATHAMHU: 3aKOH OOJBIIMX YHCEN,
METO/Abl BBIOOPOYHBIX HCCIIEJOBAHUHN; YMEHHME IPHUBOAUTH IPUMEPHI
NPOSIBJICHUS] 3aKOHAa OOJBIIMX YHUCEN B NPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX, YMEHHUE OIEPUPOBATH MOHATUSAMU. COYETAHHE, IIEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO MepecTaHoBOK; OumHOM HproToHa; ymeHue
HIPUMEHATh KOMOMHATOPHBIE (DAKTHI U PACCYKACHUS Ul pElICHUs 3ajad,
OLICHUBATH BEPOSTHOCTHU peanbHbIX COOBITHIA; COCTaBJISATh
BEPOATHOCTHYIO MOJI€JIb M HHTEPIPETUPOBATH IIOJYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh IOHATUAMM. TOYKA, MpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJa, IUIOCKMM  yrou,
JBYTPAHHBI YIroJI, TPEXIPAHHBIA YTOJ, CKPEIIUBAIOLIUECA MPSMBIE,
NapaJUIeJIbBHOCTh U NMEPHEHIUKYIAPHOCT NPAMBIX U IJIOCKOCTEH, Yroil
MEXIY MPAMBIMH, YroJl MEXKAY INPSMOM M IUIOCKOCTBIO, YOI MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHE MEXKIY
IPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMU; YMEHHUE MCIOJIb30BaTh IPU
pelIeHNH 3a/1a4 U3y4YeHHble (akThl U TEOPEMbl IJIAHUMETPUH; yMEHHE
OLICHUBATh  pa3Mepbl OOBEKTOB  OKPYKAIOLIETO  MHpPA;  CTPOUTH
MaTEMaTUYECKHE MOJCIN C IOMOLIBI0 TI'E€OMETPUYECKHX IOHIATHH H
BEJIMYUH, pELIaTh CBA3aHHbIC C HUMU IIPAKTUYECKUE 3a1a4U

10

VMeHHe ONeprpoBaTh MOHITHUSAMHE: IUIONIAb (GHUTYphl, 00BEM (GHUTYpHI,
MHOT'OT'paHHUK, HpaBI/IJ'IBHBIf/'I MHOTI'OrpaHHHUK, CCYCHHMC MHOI'OI'paHHUKA,
Ky0, mapajieNnenumesa, MNpu3Ma, MHpaMuaa, (Gurypa u IMOBEPXHOCTH
BpallleHUs, [WIMHIpP, KOHYyC, Iap, cdepa, mwiomanb chepsl, IUIONIAIb
MOBEPXHOCTH MHPAMHUIbI, TPH3MbI, KOHYCa, HWIHHAPA, 00BEM Kyba,
MNPpAMOYT'OJIBHOI'O MapaliCCuIicaa, nrupaMuabl, HOPU3MbI, OUIHHAPA,
KOHyca, Iapa, pa3BépTKa MOBEPXHOCTH, CEYCHHS KOHyca W IMJIMHIApA,
napajuieJibHbIe OCH WM OCHOBAaHHUIO, CCUCHHE IIapa, IUIOCKOCTh,
Kacaromasics cdepsl, MWIMHAPA, KOHyCa; yMEHHE CTPOUTh CEYCHHUE
MHOTOTpaHHHUKA, W300pakaTh MHOTOTPAHHUKH, (DPUTYPHI M MOBEPXHOCTH
BpAIIICHHsI, X CEYCHHUS, B TOM YHCIIE C TIOMOIIBIO JIEKTPOHHBIX CPEICTB;




YMEHHE TMPUMEHATH CBOMCTBA T€OMETPHUECKUX (PHUTYp, CaMOCTOATEIHHO
(bopMyTHpOBaTH ONpeAETCHUS U3ydaeMbIX (UTyp, BBIIBUTATH THITOTE3BI
O CBOMCTBaxX M MpH3HAKaX reOMETPHUYECKHX (Uryp, 0OOCHOBBIBATH WU
OTpoBEpraTh HX; YMEHHE NPOBOAWTH Kiaccuukamuioo ¢Guryp 1o
pa3MYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOIWMBIE IOMOJHUTEIbHBIC
IIOCTPOEHUS

11

YMeHne onepupoBaTh TOHATHUSAMU. JBHKEHHE B TPOCTPAHCTBE,
napaJuIebHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue NOAOOMs, TMOA0OHBIE (UIYpHl, YMEHHE
pacrio3HaBaTh PaBHBIC W MOMOOHBIE (DUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKType, HCIOIb30BaTh T'€OMETPHUUYECKHE OTHOIICHUS
NIPY PELICHUH 3a/1a4; HAXOJUTh TEOMETPUUCCKUE BEITUYMHBI (JUTMHA, YTOJI,
IIOINAb, 00bEM) NIPU PEIICHUH 33134 U3 IPYTUX y4eOHBIX MPEIMETOB U
U3 PEATHHOW >KM3HH, YMCHHE BBIUHCIISATH T'€OMETPHUCCKHC BECIIMIHMHBI
(wmHa, yroj, miomiaab, O0BEM, IUIOIIAAL MMOBEPXHOCTH), HCIOJIb3YS
U3y4eHHbIE (OPMYJIBI U METONbI, B TOM 4YHCJE: IUIOIAAb MOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCa, HMWIMHApA, TUom@anb chepbl; o0bEéM Kyoa,
NPSIMOYTOJIBHOTO ~ TTApaIJIeJIeNuIela, MUPAMUIbI, TPU3MBI, [HIHH/PA,
KOHYCa, [I1apa; YMEHHE HaXOUTh OTHOIICHHE 00BEMOB MOTOOHBIX QUTYD
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YMeHue onepupoBaTh NOHATHAMU: MPSIMOYTOJIbHASI CUCTEMa KOOPJIMHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHCIO, Pa3OXKEHHWE BeKTopa Mo 0a3wucy,
CKaJIIPHOE TPOU3BE/ICHHE, BEKTOPHOE IPOU3BEACHUE, Yrol MEeXIy
BEKTOpaMH;, YMEHHE HCIIOJb30BaTh BEKTOPHBIM W KOOPIUHATHBIA METOJ
JUIS  PEIICHUsT TeOMETPHYECKMX 3aJady W 3aJad JAPYruxX Yy4eOHbBIX
peIMETOB

13

YMeHue BbIOMpaTh NOAXOAAIIMM METOA Ui PpeIIeHUs  3a/auH;
IIOHUMAHWE 3HAYMMOCTH MAaTeMaTUKHM B M3YYEHUM MPUPOIAHBIX H
OOIIeCTBEHHBIX  MPOLIECCOB W  SBJICHWH; yMEHHE pPaclo3HaBaThb
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHHE IPUBOJUTH
IpUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHCKOM UM MHUPOBOHU
MaTeMaTUYECKON HayKH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Ko IIpoBepsieMblii 3JIeMeHT coiep:KaHUA
1 Yucna v BBIYACICHUS
11 Harypanbuble 1 nenble yncina. [Ipu3Haky JeIUMOCTH LEIbIX YUCEeT
19 Pammonanbueie  uyncna. OOBIKHOBEHHbIE W JIECATHYHBIE JIpOOM, TIPOLIEHTHI,
OECKOHEUYHBIEC IEPUOANYECKHE APOOH
13 ApudpmeTnueckuii KOpEHE HATYpaJbHON cTeneHu. J[eHCTBHUS ¢ apupMEeTHYECKUMHU
KOPHSIMH HaTypaJlbHOU CTENEHU
14 Crenens c 1enbiM nokasarenaeMm. CTeneHs ¢ panoHaibHbIM NoKa3aresneM. CBoiicTBa
CTENEHU
15 CuHyc, KOCHHYC W TAaHIEHC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC YHUCIOBOrO apryMeHTa
1.6 Jlorapudm uucina. /lecsTudyHble U HATYpaJIbHbIE JOrapHU(PpMbI
JeiictButenpHple  uucna. Apudmernyeckue omnepanuu ¢ JeHCTBUTEIbHBIMU
1.7 yrciaamu. [TpubnmxEéHHbIe BBIUMCIICHUS, IPaBUia OKPYIJIEHHs, IPUKUIKA U OIICHKA
pe3yabpTaTa BEIYUCICHHN
1.8 [Ipeobpa3oBaHue BbIpaKEHUI
1.9 KowmmnekcHele uncna
2 YpaBHEHMsI 1 HEpAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPABHEHHUS
2.2 WppanmoHaabHble ypaBHEHUS
2.3 TpuroHomeTpuueCcKUe ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKIE YpaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHANIbHBIE HEPABEHCTBA
2.6 WppanmonanbHble HepaBEeHCTBA
2.7 IToka3arenbHble U JIorapuMu4YecKre HepaBeHCTBA
2.8 TpuronomeTpuyeckrue HEPaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA M CUCTEMBI C TapaMETPAMHU
2.11 Matpuiia CUCTEMBbI JIMHEWHBIX YpaBHEeHUH. ONpeaeIuTeIb MaTPHUIIBI
3 OyHKIWH U TpaduKh
31 O®yHkums, crnocoObl 3agaHus QyHkuuu. ['paduk QyHkumu. B3anmHO o0OpaTHBIE
¢dynkuuu. YétHble 1 HeuéTHbIle pyHKUUU. [leproanyeckue GpyHKIMH
Ob6nacte ompeneneHuss M MHOXKECTBO 3HaueHUN QyHkunu. Hymu ¢dynkuumm.
39 [TlpomexyTkn  3HAKOMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
MakcumymMbl ¥ MHHUMYMBI (yHKipmn. Hambombpinee W HanMeHbIlee 3HAYCHHE
(GYHKLMN Ha IPOMEKYTKE
33 Crenennast (yHKIHMS C HATYPAIBbHBIM M LEJBIM MOKa3zareneM. E€ cBoiicTBa u rpadux.
CaoiicTBa u rpaduk KOpHs N-0if CTeNeHU
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduKu




3.5 ITokasarenbHas u Jorapudmudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Toukm paspeiBa. AcumnToTel rpadukoB  ¢yHkumid. CpoiicTBa  (yHKIHH,
HENPEPBIBHBIX HA OTPE3KE
3.7 TTocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS TOCIIEN0BATEILHOCTER
3.8 Apudmernueckas U reoMeTprueckas nporpeccuu. @opmyra CiI0XKHBIX MPOLIEHTOB
4 Hauvana maTemaTrueckoro aHaimsa
4.1 [TpousBoanas ¢hynkumu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (QYHKITUN
[IpumeHeHne nNPOM3BOJHONW K UCCIEIOBAHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHue HanOoJbIIero M HAaWMEHBINETO 3HauyeHUs (YHKIUW Ha
OTpe3Ke
4.3 [lepBooOpasznas. MuaTerpan
5 MHokecTBa U JIOTUKA
5.1 MHoxecTBO, onepanuu Haj MHOKecTBamMu. J(narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucaTenpHas CTaTUCTHKA
6.2 BeposiTHoCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BPAIICHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Maremaruka: ainredpa 1 Hauajga MaTEMaTHYECKOT0 aHAIN3a, TEOMETPHSI.
AnreOpa u Havyasra MatemaTudeckoro ananu3a. 10-11 kimace. Anmmmos I1.A.,
Konsrun F0.M., TkaueBa M.B. u np. AxkuronepHoe obmectBo «M31aTenbcTBO
«IIpocBemenue»

* Marematuka: anredpa u Hadajaa MaTEMaTHIECKOTO aHAIN3a, TEOMETPHSI.
I'eomeTpus. 10-11 knacc. Atanacsu JI.C., bByry3os B.®., Kagomues C.b. u ap.
AknuonepHoe obuiectBo «M3narenbeTBo «lIpocBemenne»

e H}popMarlMOHHO-METOANYECKOE IMTUCHhMO 00 0COOEHHOCTSX
npernogaBaHus yaeOHoro npeamera «MaremaTtuka» B 2025/2026
yueOHOM roxay https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e MeToarUYeCcKUEe PEKOMEH IAIUH 10 CO3/IaHHIO KJIACCOB
TEXHOJIOTMYECKOT'0 U €CTECTBEHHO-HAYYHOI0 TPOMUIICH U KIIACCOB C
yTIyOJIeHHBIM U3YYCHHEM MaTEeMaTUKH, (DU3UKH, XUMUH, OMOIOTHH B
0011e00pa3oBaTelIbHBIX OPraHU3aIUsgX C HCIIOIh30BaHHEM
UHQPPACTPYKTYPHI, CO3TAHHON B paMKaX HAI[MOHAIBHOIO MTPOCKTA
«O06pazoBanue» (Kpanropuymsl, | T-kyos1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov tehnol i _en_profilej 2025.p
df

e (COOpHUK THUIIOBBIX 3aJIaHUH JJISI TEKYIIETO OIEHUBAHUS 10 YYECOHBIM
npenmeram «Matemaruka» u «Muapopmaruka». (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij _matematika informatika 2024.p
df

e Meroanueckue pekoMmeHaauuu. CrieHapuu KOMIUIEKTOB Y4eOHbIX
3a/IaHA-KOHTEKCTHBIX 3a7a4 K yueOHOMY Kypcy «BeposiTHOCTh 1
craructuka». 7 kiaacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost_i_statistika komplekty ucheb
nyh zadanij 2024.pdf

e Meroauueckue pekoMeHaanuu. CUCTEMA OLICHKHU JOCTUXECHHUI
IJIAHUPYEMBIX MPEIMETHBIX PE3YIHTATOB OCBOCHUS yUeOHOIO MpeMeTa
«Matematuka». 10-11 knaccer (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo_matematika 2024.pdf



https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/so_soo_matematika_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/so_soo_matematika_2024.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. bubnmoreka [{OK https://m.edsoo.ru/
2. SIKnacc https://www.yaklass.ru/



https://m.edsoo.ru/
https://www.yaklass.ru/

HOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma ydeOHOTO Kypca «BeposSTHOCTP W CTaTUCTHUKA»
6a3zoBoro ypoBHs s oOywarommxcs 10 —11 kmaccoB pa3paboTraHa Ha OCHOBE
®denepadbHOTO TOCYAAPCTBEHHOTO 00Opa30BaTEIbHOTO CTaHAApTa CPEIHETO
obmiero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHUH,
NPEIBSABIIEMBIX K MaTEMaTHYCCKOMY OOpa30BaHWIO, W TPAJUIMHA POCCHHCKOTO
oOpazoBanmsi. Peanmuzaiuss mporpaMMbl OOECIICUYHMBAET OBJIAJICHUE KITIOYCBBIMU
KOMITETEHITUSMH, COCTABIISIONMIMMH OCHOBY JUIsl CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa3oBaHusl, ETOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YYaOIIUXCSI.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

VYueOHsblit kypc «BeposiTHOCTH M CTaTUCTHKa» 0a30BOTO YpPOBHSI SIBIISETCS
IPOAOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mikonbel. Kypc mpennazHaden s (GopMHUpOBaHHS Yy OOYyYaromIMXCs
CTaTUCTHUYECKOM KyJbTYpbl W IIOHUMAHMUS PO TEOPUM BEPOSTHOCTEM KaK
MaTEMaTUYECKOI0 MHCTPYMEHTA JJIsi U3yYEHUs CIy4YalHBIX COOBITHH, BETWYUH U
nporieccoB. [lpu u3yueHum kypca oOoOramaroTcsi MPEACTABICHUS YYalIUXcs O
METOAAaX MCCIEA0BAHUA U3MEHUMBOTIO MUPA, Pa3BUBAECTCS IIOHUMAHNE 3HAYUMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IO3HAHUS KAK HEOTHEMIIEMOW YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

CoaepxaHue Kypca HampaBJI€HO Ha 3aKPEIUICHHWE 3HAHMM, MOJYYEHHBIX IPH
W3YYEHNH Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHE IMPEIACTABICHUN O CIy4alHBIX
BEJIMYMHAX W B3aMMOCBA3SX MEXKIY HUMH Ha BaXHBIX IPUMEpAX, CHOXKETHI
KOTOPBIX MTOYEPIHYTHI U3 OKPYKAFOIIETO MUPA.

B coorBercTBUM C yKa3aHHBIMM IIE€JIIMU B CTPYKType Y4eOHOro Kypca
«BeposTHOCT M CTaTHCTHKa» CpeAHEH IIKOJbl Ha 0a30BOM YpPOBHE BbIIEIICHBI
CIENYIONIME OCHOBHBIE cojiepkaTenbHble JUHUU: «CrydailHble COOBITHUS U
BEPOATHOCTU», «Cily4yailHble BEIMYMHBI U 3aKOH OOJIBIINX YUCEI».

Baxnyro d4acte Kypca 3aHMMAaeT M3y4€HUE TE€OMETPUYECKOIO U
OMHOMUAJIBHOTO paclpeeNieHnii 1 3HAKOMCTBO C MX HEMPEPbIBHBIMU aHAJIOTaMU
— II0Ka3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEIEIEHUAMM.

Copepxxanue nuHUM «CroydaiiHble COOBITHSI M BEPOSTHOCTU»  CIYXKHUT
OCHOBOW I (pOpMUPOBaHMS TPEACTABICHUN O PACIPECICHUH BEPOSTHOCTEH
MEXAY 3HAUYCHUSIMM CIIyYalHBIX BEIMYMH, a TAKXKE 3Ta JIMHHS HEOO0XOoauMa Kak
0aza s M3y4YeHHs] 3aKOHAa OONBIIMX YHCEN — (PyHIaMEHTalIbHOIO 3aKOHA,
JEHCTBYIOIIETO B TMPUPOJIE W OOIIECTBE W HMMEIONIEr0 MaTeMaTUYECKYIO



dopmanmzanuro. Cam 3aK0H OONBIIMX YHCEN MpeAiaracTcs B 03HAKOMHUTEIbHOM
dopMe ¢ MUHUMAaTbHBIM UCTIOJB30BaHUEM MaTEeMaTHYECKOTO opMain3ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEJIMYMHAMH,
AKIICHTUPYIOT BHUMAHHE IIKOJHLHUKOB HAa ONMUCAHUU W W3YYCHUH CIIYYaWHBIX
SIBJICHHHM C TIOMOIIIbIO HEMPEPBIBHBIX (QYHKIMH. OCHOBHOC BHUMAHHUE YACISACTCS
MOKA3aTeIbHOMY U HOPMAJIbHOMY pacHpeieNieHUsIM, TPU 3TOM IPEIOoIaracTcs
O03HAKOMUTETBFHOE W3y4YeHHWEe Marepuaga 0e3 J0Ka3aTeIbCTB MPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM I1I/TAHE

Ha wusyuyenue kypca «BepoATHOCTp M CTaTUCTHKa» Ha 0a30BOM YpOBHE
orBoauTCcs 1 wac B Hemen0 B TEUEHHME KaXJAOro roja oOydeHus, Bcero 68
y4eOHBIX YacOB.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBienne JaHHBIX C TOMoIIbio TaOnui u jauarpamMMm. Cpenhee
apumeTnyeckoe, MeauaHa, HauOoJbllleeé W HAaWMEHbIIEE 3HAYEHHUs, pa3Max,
JUCTIEPCHUS ¥ CTAaHAAPTHOE OTKIOHEHHUE YMCIOBBIX HAOOPOB.

Ciy4aiiHbIe SKCIIEPUMEHTHI (OTIBITHI) M CIy4aiiHbIC COOBITHS. DJIEMEHTAPHbIC
coObITHsI (MCXO/bI). BeposiITHOCTh CITydaifHOrO COOBITHSI. BJIHM30CTh YacTOTHI H
BeposATHOCTU  coObiTuil.  CoyyailHble  OOBITBI C  PaBHOBO3MOXHBIMU
AJIEeMEHTAPHBIMU  COOBITUAMM.  BeposiTHOCTU  COOBITHMI B ONBITaX €
PAaBHOBO3MOYHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMM.

Onepanuu Haj COOBITUSIMU: TepeceueHne, 00beIMHEHNE, MPOTUBOIOI0KHbIE
coObITHs. J{narpammel Ditnepa. @opMyiia CI0KEHHS BEPOSATHOCTEH.

VYciioBHas BEPOSITHOCTb. YMHOXKEHHE BEPOSATHOCTEH. JlepeBO cCiaydamHOro
skcnepumenTa. @opmyia MoixHOM BepossTHOCTU. HezaBucumbie COOBITHSI.

Kom6unaropnoe npaBuino ymHoxxeHus. [lepectanoBku u daxkropuan. HYucio
coueranuii. Tpeyronsuuk [lackans. ®opmyna 6uHoma HrroToHa.

bunapHsIii ciryuaiiHblil OnBIT (MCIIBITAHKE), YCIeX W Heyaada. HezaBucumbie
ucnbiTanud. Cepus HE3aBUCHUMBIX HCHOBITAaHMM 10 mnepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAaHUN bepHyu.

Cnyuaitnass  BenuuuHa. Pacnpenenenne  BeposTHocTed.  J(marpamma
pacnpenenenusd. [Ipumepsl pacrpeneneHuid, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMUATBHOE.

11 KIIACC

UucnoBele  XapakTEpUCTUKU  CIy4YaWHBIX  BEIMYMH. MaTEMATUYECKOE
OKMJIAHUE, JHCIEPCUs W CTAHAAPTHOE OTKJIOHeHue. lIpumepsl mnpumMeHeHus
MaTeMaTUYECKOr0 OXKUIAHUsA, B TOM YHUCIIE B 3aJayax U3 IIOBCEIHEBHOW >KHU3HU.
MaremaTuyeckoe OxujaHue OMHApHOM CiaydyallHOM BelWYMHbI. MareMmaruyeckoe
OKMJIAHME CYMMBI CIIy4alHbIX BEJIMYMH. MaremaTuyeckoe OXuJaHue U
JUCIIEPCUS] TEOMETPUUECKOT0 U OMHOMHUAIBHOT'O PaclpeielIEHUH.

3ak0oH OONBIIUX YHCEI W €ro pojb B HayKe, NPUPOJAE U OOIIECTBE.
Bri6opouHbIit MEeTOT HCCIeTOBAHMM.

[Ipumepsl HENpephIBHBIX Cly4auHbIX BelIWuuH. IloHATHME O IUIOTHOCTH
pacnpeneneHus. 3agaqu, IpUBOIAIIME K HOPMAJIbHOMY pacnpeneneHuto. [lonarue
0 HOPMAaJIbHOM PAaCIpENECICHNUH.



IIJTAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrPaMMbl y4eOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yTCs:

I'paxknanckoe BoCIMTAHME!

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOMN MO3UIINN 00YYAOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WJIEHAa POCCHUHCKOrO OOIIECTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoleayp TpakaaHCKoro obmiectBa (BBIOOPBI, ONPOCHI M Mp.), YMEHHEM
B3aMMOJICMCTBOBAaTh C COLUMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUHU C WX
GYHKIUSIMUA 1 HA3HAYCHHUEM.

IIaTpuoTHYecKoe BOCIUTAHME!

c(hopMUPOBAHHOCTHIO POCCUICKOM IpaKIaHCKOW HICHTHYHOCTH, YBAKCHHS K
MPOIIOMY Y HACTOSIILIEMY POCCUMCKONM MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MaT€MaTUYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ATUX JAOCTHXKCHHN B JPYyrdx HaykaX, TEXHOJIOTHAX, cdepax

SKOHOMMKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
OCO3HAHUEM JTYXOBHBIX HEHHOCTEN POCCUHCKOTO Hapo/a;

c(OpMHUPOBAHHOCTBIO  HPABCTBEHHOI'0  CO3HAHMsSI, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTHYECKUM IMPUMEHEHUEM JOCTHKEHUN HAYKH U JIESITEIbHOCTBIO
y4€HOr0; 0CO3HAHUEM JIMYHOIO BKJIa/la B IOCTPOEHHUE YCTOMYMBOrO Oy1ylIero.

JcTeTnyecKkoe BOCIIUTAHUE!

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOUYAs ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3a7ad4, peLIeHuH, pacCyXIEHUH;
BOCIIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM PAa3JIMYHbIX BUJOB UCKYCCTBA.

Du3uvecKoe BOCIUTAHUE!

c(OpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYeCKHUE 3HAHUS B
MHTEpecax 3J0pOBOro U 0e30macHOro odpasa *W3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0POBbIO (3I0pOBOC NMUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/IbIXA, peryisipHast busnueckas AKTUBHOCTB); busnuecKoro
COBEPIIEHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-03/I0POBUTEIHHOM
NEeATEIbHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYIOJIO0US; UHTEPECOM K
pasmuHBIM  cepaM PO ECCHOHAIBHOM — JICATEIBHOCTH,  CBS3aHHBIM  C
MaTeMAaTUKOW M €€ MNPUIOKEHUSIMU, YMEHHEM COBEpIlaTh OCO3HAHHBIM BHIOOP
Oynymieit mpodeccud W peann3oBbIBATH COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



FOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa3OBaHUIO W
caM000pa30BaHUI0 Ha TPOTSHKEHWU BCEM >KU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTeMaTUYECKON HaIpaBI€HHOCTH.

JKOJIOTHYECKOe BOCTIMTAHUE!

c(hOPMUPOBAHHOCTHIO IKOJIOTUYECKON KYyJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMAIbHO-YKOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHONW M COUUAITBHOU
Cpenbl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa dSKOJIOTHYECKHX MpooJieM;
OpUEHTaIlMell Ha MPUMEHEHUWE MAaTeMATHYECKUX 3HAHUW JUIs PEIICHHsS 3a/ad B
00JlacTH  OKpYyXalolle cpenpbl, IUIAaHUPOBAHUS TMOCTYNKOB M OICHKA HX
BO3MOXHBIX ITOCJIEICTBUN JIJI1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOTO NMO3HAHUS !

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKM W  OONIECTBEHHOM  MpPaKkTUKH, [OHUMaHUEM
MaTEMaTHYECKON HayKd Kak cdepbl UYeTOBEUECKOW JEsITeIbHOCTH, ITamoB €€
pa3BUTUS M 3HAYUMOCTH IS PAa3BUTHUSl LMBWIM3ALMH, OBJIAJACHUEM SI3bIKOM
MaTeMaTUKU M MaTeMaTHYECKOW KyJIbTypOHM Kak CpPEJACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh IMPOEKTHYKD M HMCCIEAOBATEIBCKYHO AESATEIbHOCTD
WHIUBHUIYAJIbHO U B TPYyMIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbie pe3yJbTaThl OCBOSHMS IpPOrpaMMbl Y4eOHOrO MpeaMmeTa
«Maremaruka» XapaKTEePHU3yIOTCS OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMu, YHUBEPCANbHbIMU Pe2YNIMUBHBIMU OeLCMBUIMU.

1)  Vuueepcanrvnvie  noznasamenvhwvie  Oelicmeus, — obecneuusarom
Gopmuposanue 6a306bIX KOSHUMUBHLIX Npoyeccos ooyuarowuxcs (ocsoenue
Memo008  NO3HAHUSL  OKPYJCanwe2o  Mupa,  HpUMEHeHUe  JI02UYeCKUX,
UCCe006ameNlbCKUX onepayull, ymenut pabomams ¢ ungopmayueti).

ba3oBblie Jjornueckue a1ecTBUS .

e BBIABIIATH U XapaKTEPHU30BaATh CYIIECTBCHHBIC MPU3HAKA MAaTEMaTHICCKHIX
OOBEKTOB, TOHATHH, OTHOUICHWH MEXKIY MOHATUIMH, (HOPMYJIUPOBATH
omnpeNieNieHusT  TMOHATHH,  yCTaHABIWBATh  CYIIECTBEHHBIH  IPU3HAK
KJaccuduKaIuyd, OCHOBAaHMS i1 OOOOINEHUS W CpPaBHEHUS, KPUTECPUU
IIPOBOAMMOTO aHAJIN3a,

e BOCIpPUHUMATH, (GopMynupoBaTh U  NPeoOpPa3OBBIBATH  CYKICHUS:
YTBEpAUTEIbHbIE W OTpHUIIATENIbHBIC, €IWHUYHBIC, YacTHbIE W 0OIIUE;
YCIIOBHEIE,

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3W U
npoTuBopeunss B (akTaxX, JAAHHBIX, HAOIIOACHUSAX U YTBEPXKICHHSIX;



npeajiaraTb ~ KpUTEPUM A1 BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MPOTUBOPEUHH;

e JieJIaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATEIBHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
yTBEep)KJIeHHUH (IPSMbIE M OT MPOTHUBHOTO), BHICTPAUBATH apryMEHTAIIHIO,
MPUBOJUTHL TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUSI ¥ BBIBOJIbI;

e BBIOMpATH CIOCOO pelleHHUs y4eOHOW 3amadyr (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBHIOMpaATh HauboNee MOAXOMAMMUA ¢ YYETOM
CaMOCTOSITEIILHO BBIZICIICHHBIX KPUTCPHUEB).

ba3oBble ucciaenoBareJbcKue 1eHCTBUA !

e HCIOJB30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MpodiIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMUPOBATh  THIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATEIBHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEHW MaTeMaTH4eCKOTO
OoOBEKTa, SBJIECHMS, MPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, ABJICHUSIMH, POLECCAMU,;

e CaMOCTOSITENILHO (OPMYIUPOBATH OOOOIIEHUS U BBIBOBI MO pe3yjIbTaTam
IPOBEAEHHOIO HAOINIO/IEHUS, UCCIENOBaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 00O0IICHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPA3BUTHE MpOLIECCa, a TAKXKE BbIIBUTATh
MPEANOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

e BBIABIATH ACPUITUTH HHPOPMAIMH, JAHHBIX, HEOOXOIUMBIX I OTBETA
Ha BONIPOC U JJIA pElICHUs 3aa4H;

e BbIOMpaTh HHQOPMAIMIO U3  MCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH MH(OpMAIHIO
pa3IUYHBIX BUAOB U POPM MPEACTABICHHUS,

e CTPYKTypUpOBaTh MH(MOPMAIINIO, IPEICTABIATH €€ B pa3IMyHBIX (opmax,
WLTIOCTPUPOBATh TpadUuecKy;

e OLECHUBATH HaJEXKHOCTh uHbOopMaIuu o CaMOCTOSITEIILHO
c(OpMYIMPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvuvie KOMMYHUKamueHwvle  Oelicmeus, 0becneuusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUSUXCAL.

OO0menne:



BOCIIPHMHMMAaTh M (QOPMYJIMPOBATH CYXKJICHHUS B COOTBETCTBUU C
YCIIOBUSIMHU M LETSIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3pE€HUS B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJy pelIeHus 3a/1aui, KOMMEHTHPOBATh TIOJYYCHHBIN pe3yIbTarT;

B X0/ 00CY>KAEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOI TEMBI,
poOJIeMBbl, perraeMoi 3aJja4u, BHICKa3bIBaTh UCH, HAIICIICHHBIE HA TIOUCK
pEIICHHsI; COIMOCTAaBJISATh CBOM CYXKIEHUA C CYXKICHHSIMH JPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPY)KWBATh PA3JIMUME W CXOJCTBO IO3UIIHNN; B
KOpPpeKTHOU popMe hopMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS;
NPEACTaBIATh  PE3yJAbTaThl  pPEIICHHS  3a7a4d,  OKCIEPUMEHTA,
UCCJICIOBaHUs,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (popmat
BBICTYIUICHUS C YIETOM 3a]1a4d IIPE3EHTAIIMU M OCOOCHHOCTEH ayIUTOPHUH.

CoTpyaAHHYeCTBO:

3)

NOHMMAaTh W HUCHONb30BaThb  MPEUMYLIECTBA  KOMAHIHOM U
WMHIMBUIYaJIbHOM pabOoThI P pelIeHUuH YUeOHbIX 3a/1a4; IPUHUMATH 1EJb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacrpeneisTh BUAbl padoT, 1OroBapuBaThecs, 00CYK1aTh IPOLIECC
U pe3yibTar paboThl; 00001aTh MHEHHSI HECKOJIBKHUX JIFOJIEH;
y4acTBOBaTh B TPYMMIOBHIX (popmax paboTsl (0OcykaeHus, 0OMEH MHEHUH,
«MO3TOBBIC WITYPMBI» W WHBIC); BBINOIHATH CBOK 4YacTh pPabOTHI U
KOOpPJAMHUPOBAaTh CBOM JICHCTBUSL C JPYTMMH YJ€HAaMH KOMAaHJbI;
OLIEHUBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHS.

Vuueepcanvnvie  pezynamuenvie  Oelicmesusl, obecneuusaiom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.

Camoopranusanus:

COCTaBJISAThH IUIAH, aJITOPUTM PEIICHUs 3aJa4M, BRIOMpPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIB!

BJIAJECTh HABBIKAMU II03HABAaTEIbHON pediaekcuu Kak OCO3HAHMS
COBEPIIAEMBIX JEUCTBUN U MBICIMTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB,
BJIaJE€Th CHocOO0aMM  CaMOINpPOBEPKH, CaMOKOHTPOJS Ipolecca U
pe3yabpTara peleHns MaTeEMaTHIEeCKOM 3a/1a4u;

NPEABULIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IIPU PELICHUU
3ala4i, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENbCTB, TAHHBIX, HAWJIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBSCHATH
IIPUYMHBI JTOCTHXKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTaTOB JESATEIbHOCTH,
HAXOJIUTh OMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEIJMETHBIE PE3YJIBTATDBI
10 KJIACC

Yurath ¥ CTPOUTH TAOJIHUIIBI U TUATPAMMBI.

OnepupoBaTh  NOHATHUSMHU.  CpeAHee  apU(PMETUYECKOe,  MEJUaHa,
HauOoJbIIee, HAMMEHBIIIEE 3HAUCHHE, pa3MaX MacCUBa YHUCIOBBIX JaHHBIX.

OnepupoBaTh HMOHATHSIMH: CIIy4alHBIA SKCIIEPUMEHT (OIBIT) U CIy4aiHOE
COOBITHE, DJIEMEHTapHOE COOBITHE (dIIEMEHTAPHBIM HMCXOJ) CIIYYaiHOTO OIBITA,
HAXOJUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CIIyYalHBIMH COOBITHSIMH,
HAaXOJUTh U CpPAaBHMBATh BEPOATHOCTU COOBITUH B M3YUYEHHBIX CIIyYalHBIX
AKCIEPUMEHTAX.

Haxomute u dopMmynupoBath cOOBITHS. TiepecedeHre U OOBbeIUHEHUE
JaHHBIX  COOBITHH,  COOBITHE, MPOTHUBOMOJOXKHOE JAaHHOMY  COOBITHIO;
M0JIb30BaThCs IMarpaMmamMu Jisepa U GpopMyIlIoN CIOXKEHHS] BEpOSTHOCTEH IMpuU
peleHny 3aaad.

OnepupoBaTh MOHATUSIMH. YCJIOBHAs BEPOATHOCTH, HE3aBHCHMBIE COOBITHS;
HaXOJUTh BEPOSTHOCTH C MOMOILIBIO MPABUJa YMHOKEHHs], C MOMOILIBIO JepeBa
CIIyYalHOTO OTIBITA.

[TpumeHsaTs KOMOMHATOPHOE MTPABUIIO YMHOKEHUS MPU PEIICHUH 3a/a4.

OnepupoBarh MNOHATUSIMH. HCIBITAHUE, HE3aBUCUMBIE HUCHBITAHMS, CEPUS
UCIBITAHUM, yCHeX W HeyJaya, HaxXOJuThb BEPOATHOCTU COOBITHMI B cepuu
HE3aBUCUMBIX MCIBITAHUHN JI0 MEPBOTO YCIE€Xa; HAXOJIUTh BEPOATHOCTU COOBITUN B
CcepuH HCIbITaHu bepHyIun.

OnepupoBaTh  MOHATUSAMH.  ClydailHas  BEJIIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEH, JUarpaMma pacrpeeieHus.

11 KIIACC

CpaBHMBaTh  BEPOSTHOCTM  3HAYEHUWA  CIYyYallHOM  BEJIWYUHBI  TIO
pacIpeeeHUI0 WIH C IIOMOILIBIO IUarpaMM.

OnepupoBaTh NOHITUEM MATEMATUUYECKOTO 0KUAAHUS; IPUBOAUTH TPUMEPHI,
KaK IMPUMEHSAECTCS MATEMATUYECKOE OXKHUJIAHUE CIyYalHOW BEJIMYUHBI HAXOIUThb
MAaTEMATUYECKOE 0KUAAHUE IT0 JAHHOMY PacpeIeIICHHUIO.

HNmeTs ipencTaBiaeHre 0 3aK0He OOJIBIITNX YUCETT.

Nwmets npencrasiieHne 0 HOPMaJIbHOM PaCIpeIeIICHUU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue pa3znena  |KomudecTBo OCHOBHOE COJIepKaHHE OCHOBHBIE BUIBI IEATEIBHOCTH
(TembI) Kypca 9acoB 00yJarOIUXCsI
[IpencraBneHue qaHHBIX 4 [IpencraBienne JaHHBIX C TOMOIIBIO N3BaexkaTs nHGOpMaNUIO U3 TaOIHI
W OmnHcaTeNbHas CTAaTHCTHKA Tabmuil u quarpamm. Cpeanee U AuarpaMM, MCHOJIb30BATh TaOIUIIbI
apudmMeTnieckoe, MeaNaHa, U IMarpaMMBbl JIJ1s1 TIPEACTaBICHUS
HauOOoJIbIIICe M HAMMEHBIIIEEe CTaTUCTUYECKUX JaHHBIX.
3HA4YEeHHMsI, pa3Max, TUCTIepCHs, Haxoautp onucarensHbie
CTaHAAPTHOE OTKJIOHEHHE YHUCTOBBIX XapaKTePUCTUKHU JAHHBIX.
HabopoB BbiaBUraTh, KpUTHKOBATH
TMIOTE3bI O XapaKTepe CIydanHON
M3MEHYMBOCTHU U OTIPEIETISIONINX €€
(dhakTopax
CnyJyaliHbIE OTIBITHI 3 CayJaitHple SKCITEpPUMEHTHI (OITBITHI) BoigenasiTh Ha MpUMepax cirydaiiHpie

U CIydaliHble COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMHU
PJIEMEHTAPHBIMU UCXOJaMU

U CIIy4YailHbIe COOBITHSI.
DeMeHTapHbIe COOBITHS (MCXObI).
BeposiTHOCT CitygaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIA B OITBITAX

C PaBHOBO3MO>KHBIMH
3JIEMEHTAPHBIMU COOBITUAMH.
[IpakTuyeckas pabota

COOBITHS B OITMCAHHOM CITy4aitHOM
OIIBITE.

DopMyJIUPOBATH YCIOBUS IPOBEICHUS
CIIy4alHOTO OIIBITA.

HaxoauTh BEpOATHOCTH COOBITHIMA

B OMBITAX C PABHOBO3MOXHBIMU
HCXOJIaMH.

MoaeanpoBaTh ONbITHI

C pPaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU




MCXOJaMH B XOJI€ IPAKTUYECKON
paboThI

Onepanuu HaJ COOBITUSIMU,
CJIO’KEHUE BEPOSITHOCTEN

Onepanuu Ha COOBITUSMMU:
nepecedeHre, 00beTMHCHUE COOBITHH,
MIPOTHUBOIIOJIOKHBIE COOBITHS.
Huarpammel Ditnepa. ®opmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoab30BaTh AuarpamMmel Jditiepa

U CJIOBECHOE OMMCAHUE COOBITHIA

JUTs1 POPMYIIUPOBKU 1 M300paKeHuUs
00beIMHEHUS U TIepeceYeHHsI COOBITUH.
PemaTs 3aga4u ¢ MCMOJIB30BAHUEM
(bOpMYJIBI CII0KEHUS BEPOSATHOCTEN

Y cI1I0BHAs BEPOSITHOCTB,
JIEPEBO CIYYaHOTO OIbITA,
dbopMyma moTHOM
BEPOATHOCTH

Y HE3aBUCUMOCTbH COOBITUI

YcnoBHasA BEPOSITHOCT. Y MHOXKEHNE
BEPOSITHOCTEN. JlepeBo ClydaHOTO
skcnepumenTa. Gopmyiia moaHoOn
BeposTHOCTU. HezaBucumbie coObITHS

Pematsb 3agaum Ha Hax0XICHUE
BEPOSITHOCTEW COOBITHH, B TOM YHUCIIE
YCJIOBHBIX C IIOMOIIBIO JIepeBa
CIIy4allHOT'O OIIBITA.

OnpenenasiTb HE3aBUCUMOCTb COOBITUI
o popmyJie u 1o opraHu3anuu
CJIy4alHOTO OIBITA

JN1eMEHThl KOMOMHATOPUKHU

KomMOunaTopHoe nmpaBuiio
ymHOXkeHus. [lepectaHoBKM

u (akTopuai. Yucio coueTaHui.
Tpeyronsauk [lackaiss. @opmyiia
ounoma HeroTona

Hcnonb30BaTh MPAaBUIIO YMHOXKEHHUS
JUISL IEPEUYUCIICHUS COOBITHIMA

B CJIy4allHOM OIIBITE.

Ioan30BaTbes hopmynoi

U TpeyronbHuKoM llackamns

JUISL OTIPEAENIEHUS YUCIIa COYETaHUN

Cepuu nociie10BaTeIbHBIX
VCTIBITAHUMN

bunapHbIi CITy4aliHBIN OIIBIT
(ucmipITaHWE), yCeX U Heyaava.
HezaBucumeie ucnpitanus. Cepus
HE3aBHCHMBIX HCIIBITAHHUH JI0 IIEPBOTO

Pa30uBaTh CII0KHBIE DKCTIEPUMEHTHI
Ha OTJIEIbHBIE UCIIBITAHUS.
OcBauBaTh NOHATHSA UCIIBITAHUE,
cepHsl HE3aBUCHMBIX MCIBITAHUM.
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ycnexa. Cepusi He3aBUCHUMBIX
ucneiTanui beprynn.
[IpakTuueckas padbora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOIALL

IIpuBoauTH IPpUMEPBI CEPUIA
HE3aBUCHUMbBIX UCIIBITAHUM.
Pemrars 3a1a4un Ha 1ouck
BEPOATHOCTEW COOBITUH B CEpUU
UCIIBITAHUN 10 IEPBOIO yCIIeXa

Y B CEpUsIX UCHBITAaHUN bepHysuu.
HN3yuyarh B X0/1€ NPAKTHYECKOU
padoThI C UCIIOIB30BAaHUEM
AJIEKTPOHHBIX Ta0JIUI] BEPOSITHOCTH
COOBITHI B CEpUSIX HE3aBUCUMBIX
WCTIBITAHUI

CityyaiiHble BEJIMYUHBI
U pacrpeeieHus

CiyvaiiHasi BEJIMYMHA.
Pacnipenenenue BepossTHOCTEN.
Juarpamma pacnopeaenenus. Cymma

N IIPOU3BCACHHUC CJ'Iy‘-IElfIHI:IX BCJINYHH.

[Ipumeps! pacipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHATIBHOE

OcBauBaTh NOHATHS: CITydaliHas
BEJIMYMHA, paclpeiesieHne, Tabauma
pacrpeneneHus, Juarpamma
pacrpeneneHusl.

IIpuBoauTH NpUMeEpPHLI
pacIpeesieHu, B TOM YUCIIEe
T€OMETPUYECKOT0 1 ONHOMHUATIBLHOTO.
CpaBHuBaTh pacnpeneicHus
CIIy4alHbIX BEJINYNH

HaxoauTh 3HaYEHUS CyMMBI

Y IPOU3BEAECHUSI CITyYalHbIX
BEJINYMH.

CTpouts 1 pacno3HaBaThb
reOMETPUYECKOE 1 ONHOMUATIBHOE
pacrpeneneHue

11



[ToBTOpEeHUe, 0000IICHHE,
cUcTeMaTH3alusd 3HAHUU

OmnmcarenbHas CTaTUCTHKA.
Ciny4aiiHble ONBITHI U BEPOSATHOCTH
CIy4alHbIX coObITHI. Onepaiuu

HaJ COOBITUSIMH. DJIIEMEHTBI
KOMOWHATOPHUKH, CEPUH HE3aBUCUMBIX
HUCIIBITAHUN

IHoBTOpPATHL N3y4eHHOE
Y BbICTPAUBATh CUCTEMY 3HAHUU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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11 KJIIACC

OTKJIOHCHHUE CITYYalHOU
BEJINYHUHBI

OTKJIOHEeHHe. Jlucnepcuu
reOMETPUYECKOr0 1 OMHOMHAIBHOTO

Haunmenosanue pazgena  |KoamuectBo OcHOBHOE conepKaHue OcCHOBHBIE BUIBI €S TEIBHOCTH
(TeMbI) Kypca JacoB o0ydJaronuxcs
MatemaTuyeckoe 0>ku1aHue 4 [Tpumepbl npuMeHeHUs OcBauBaThb MOHATHE MATEMATHYECKOTO
CIIy4ailHOW BEJIMYMHBI MaTEMaTUYECKOT O OXKHUIaHHSI OKU/IAHMSI.
(cTpaxoBaHnwue, oTEpEs). IIpuBoauTh 1 00CYKAATH IPUMEPDI
MatemaTnyeckoe 0’kUJIaHue CyMMBbI MPUMEHEHUSI MATEMAaTUYECKOT O
CIIy4ailHbIX BEJIUYHH. OKU/IAHMSI.
MareMaTnyeckoe 0OKUIaHue BbIuncjasiTb MaTeMaTUYECKOE
reOMEeTPUYECKOro 1 OUHOMUATBHOTO OKUaHHUE.
pacnpeneaeHuin HUcnoab3oBaTh NOHATHE
MaTEMaTUYECKOT O OXKHUIAHHMS
Y €T0 CBOWMCTBA IIPU PELIEHUN
3ajady.
HaxoauTs 1o u3BecTHbIM (hopmysiam
MaTEMaTUYECKOE OKUJIAHUE CYyMMBI
CIIyYalHbIX BEJIUYMH.
HaxoanTs 1o u3BecTHBIM (hopmyiam
MaTEeMAaTHYECKHUE OKUTaHUS
CIIy4aiHBIX BEJIUYMH, UMEIOIINX
reoOMEeTpUYEeCcKOe U OMHOMHUATBHOE
pacnpeaesneHus
Jucnepcus u cTaHgapTHOE 4 Jlucnepcus U cTaHAapTHOE OcBauBaTh NOHATHA JUCTIEPCHS,

CTAaHIapPTHOC OTKIIOHCHHUC cnyqaﬁHoﬁ
BCJINYHHBI.
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pacrmpeneicHusl.
[TpakTuueckas pabora

C UCITOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIHII

Haxoauts nucnepcuio

0 pacupeieNICHHIO.

HaxoauTtb 10 U3BECTHBIM
dbopMynam IUCTIEPCUIO
reOMETPUYECKOr0 U OMHOMUAIILHOTO
pacripejieieHus, B TOM YUCJI€ B XO/I€
MPaKTUYECKON padOThI

C UCIIOJIb30BAHUEM JJIEKTPOHHBIX
Ta0JIHII

3aK0H OOJIBIIIUX YUCET

3akoH O6oJbINX ynceln. BoiOopoyHbIN
METO]T UCCIEAOBAHUM.

[TpakTrueckas pabora

C UCTIOJIb30BaHUEM DIICKTPOHHBIX
TaOJIHII

3HAKOMUTBHCS C BEIOOPOUYHBIM
METOJ/I0M HUCCIEA0BaHUS COBOKYITHOCTH
JTAaHHBIX.

N3yuath B X0/1€ NPAKTUYECKON PabOTHI
C MCIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0JIHIL] NPUMEHEHHE BBIOOPOYHOTO
METO/1a UCCIIEA0BaHUs

HemnpepsiBHBIE ciTydaliHbIe
BEJIMUMHBI (pacTpee/iCHus)

[Ipumepsl HENMPEPBIBHBIX CIIyYalHbBIX
BeNMYMH. QyHKIMS TITIOTHOCTH
pacupenenenus. PaBHomepHoe
pacnpeesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHUS . HENIPEPHIBHAS
Clly4yaliHasi BEJIMYMHA, HETIPEPHIBHOE
pacripeienieHue, GyHKIUS TIOTHOCTH
BEPOSITHOCTH.

IIpuBOAUTH TPUMEPHI HETIPEPHIBHBIX
CIIy4alHbIX BEJIUYMH.

Haxoauts BEpOSITHOCTH COOBITUM

0 TaHHOU (YYHKIIMH TUIOTHOCTH, B TOM
YKCJIe PABHOMEPHOTO pacipeiesIeHUs
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HopwmanbsHoe pacnipenenenue

3anayu, MpUBOIAIIME K HOPMAIHHOMY
pacnpeaenennro. OyHKIuA
TUIOTHOCTH ¥ CBOKWCTBa HOPMAJIBHOTO
pacrmpeneieHus.

[TpakTruueckas pabora

C UCITOJIb30BAHUEM DJICKTPOHHBIX
TaOJIHII

OcBauBaTth MOHATHS: HOPMAJILHOE
pacrpeneneHue.

Bb11esiTh 110 ONUCAHUIO CITyYalHbIE
BEJIMYMHBI, Pacpe/ieICHHbIC

110 HOPMAJIbHOMY 3aKOHY.
IIpuBoauTh NpuMepsI 337a4,
MPUBOAIIMX K HOPMAJIbHOMY
pacrpeIeIeHUIO.

Haxoauts yncnoBble XapaKTepUCTHKU
HOPMAJIBHOT'O PaCIpEIEIEHUs

10 U3BECTHBIM (POpMYJIaM.

Pemartb 3a1a4m, CBS3aHHbBIC

C MPUMEHEHUEM CBOMCTB HOPMAJIBLHOTO
pacnpeieNieHri, B TOM YHUCIIE

C MCTOJIb30BAaHUEM BJIEKTPOHHBIX
Ta0JIHII

[ToBTOpeHue, 06001ICHNE
U CUCTEMATU3AIM 3HAHUHI

19

[IpencraBieHue JaHHBIX C TOMOIIBIO
TaOJIMI] U TUarpaMm, onucaTeabHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITUSIMH,
BBIYHCIICHHUE BEPOSTHOCTEH COOBITHI
C IpUMeHEeHUEM (hopMyT

U TpaUueCcKux METO/I0B
(koopauHaTHAs MpsiMasi, AEPERBO,
auarpamma Diepa), clrydaiHbIe

[TOBTOpSITH N3YUYEHHOE U BEICTPAUBATD
CUCTEMY 3HAHUU
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BEJIMYMHBI U pACTIPEACIICHHUS,
MAaTEMaTHUYECKOE OKHUIAHUE
CIIy4alHOM BEJITUYHUHBI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

HanmeHoBaHMe pa3/ie/ioB U TeM

KoanuecTBo 4acoB

daexkTpoHHble (HH(POBHIE)

Ne n/m Konrpoabubie | I[IpakTHYyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoThI padoThI
1 [IpencraBneHne JaHHBIX U OMHCATENIbHAS 4 httos://m.edsoo.ru/FO3BBNGHE
CTaTHCTHUKA
City4yaliHble ONIBITHI U CITy4alHbIE
2 COOBITHS, OTIBITHI C PABHOBO3MOKHBIMU 3 1 https://m.edso0.ru/036ZK3G0O8
AJIEMEHTAPHBIMU HCXOIAMHU
3 Oneparyi Haf[ COOBITHAMH, CIIONKCHHE 3 https://m.edso0.ru/1X5YQJKCT
BEPOSATHOCTEH
YcioBHas BEpOSATHOCTb, JEPEBO
4 CIIy4aifHOTO OITBbITa, (hopMyia MOTHOM 6 https://m.eds00.ru/MG7XWY9I5
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITUI
5 DneMeHThl KOMOMHATOPUKU 4 https://m.edso00.ru/93EIMTAGW
6 Cepuu 1ocie10BaTeIbHBIX UCTIBITAHUN 3 1 https://m.edso0.ru/B17GH8VYR
7 CrnyyaiiHble BEIMUUHBI U paclpeesIeHus 6 https://m.edso0.ru/W31256YUQ
8 O06o01eHne u cucTeMaTu3anus 3HaHUH 5 2 https://m.edsoo.ru/F2NRENL5Z
OBILEE KOJIMYECTBO YACOB I10 34 5 )

[TPOTPAMME
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https://m.edsoo.ru/F2NRENL5Z

11 KJIACC

KoJinuecTBO 4acoB
No 11/ HaumMeHoBaHue pa3aeioB H TeM K I DuekTpoHnbie (1udpoBbHIE)
) MPOrpaMmbl Bcero OHTPOILHBIE PAKTHUCCKUE | o GpasoBaTebHbIE pecypebl
padoTbI padoTbI
1 Matemarieckoe OxusIaHue iy daiHoH 4 https://m.edso0.ru/NLUR2F4P4
BCIIMYHNHBI
2 Jluctiepeits i CTaRAAPTHOE OTIIOHEHIe 4 1 https://m.eds00.ru/9GOF3UXPG
CJIY4auHOH BCIINYMHLBL
3 3aKoH OOJIBIINX YHUCET 3 1 https://m.eds00.ru/3S0TJOXPH
4 HenpeppiBHBIC CITyHAHHEIC BENHTHHbI 2 https://m.edsoo.ru/UESKK8SEX
(pacmpenesenus)
5 HopwmanbHoe pactipenenenust 2 1 https://m.edsoo.ru/\V2IPEP5DW
6 Hosropere, o606meH1/vIe " 19 2 https://m.edsoo.ru/957SUT5BH
CHCTEMAaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34 2 3

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kona .
poBepsIeMoro IIpoBepsiemble HPe):[MeTHbIe pPe3yJIbTAThI OCBOCHUS OCHOBHOI
o0pa3oBaTeILHOM MPOrpamMMbl CpeIHero 001ero od0pa3zoBaHus
pe3yJabTara
6 Teopust BEpOSATHOCTEH U CTATUCTUKA
6.1 UuTtarh U CTPOUTH TAOIUIIBI U AUATPAMMBI
6.2 OnepupoBarh TOHATHUSAMH. CpeaHee apuMeTHYecKoe, MeJIHnaHa,
HanOoJIbIlIee, HANMEHBIIICE 3HAUYCHHE, pa3MaX MAaCCHBA YHCJIOBBIX JAHHBIX
OmnepupoBaTh MOHATHIMH: CITyYallHBIA SKCIIEPUMEHT (OIBIT) U CIIy4YaifHOE
COOBITHE, AJIEMEHTApHOE COOBITHE (IJIIEMEHTAPHBIM MCXOJ) CIIydailHOro
6.3 OTBITA; HAXOAUTh BEPOSTHOCTH B OMNBITaX C PaBHOBO3MOXXHBIMU
CIIy4aifHBIMHM COOBITUSMU, HAXOAUTh U CPABHUBATH BEPOSITHOCTH COOBITUI
B M3YYEHHBIX CIy4alHBIX SKCIIEPUMEHTAX
Haxomute u dopmynupoBaTh COOBITHS. TEpeceYeHHE M OOBCIMHCHHE
6.4 JTAHHBIX COOBITHI, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY COOBITHIO;
' MOJIB30BAThCSA ~ JUarpaMmMaMu  OJislepa U (GOPMYJIOH  CIIOKEHUS
BEPOSITHOCTEH MPU PEIICHUH 3a7a4
OnepupoBaTh TMOHSATHUSMHU: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIC
6.5 COOBITHS; HAXOJUTh BEPOSITHOCTH C TOMOIIBIO MPABWJIA YMHOXKEHHS, C
MOMOIIIBIO IepeBa CIIy4aiHOTO OMBITA
6.6 [TpumeHnsaTs KOMOMHATOPHOE MPABWIIO YMHOKEHUS TPU PEIICHUH 33724
OnepupoBaTh MOHATUSMHU. UCIIBITAHUE, HE3aBUCHUMBIC MCIIBITAHUS, CEPHS
6.7 UCIIBITAHUM, yCIIeX U Hey)ulaqa; HAXOJWTh BEPOSITHOCTH COOBITUH B CEpUU
HE3aBUCHUMBIX HCIIBITAHUN JIO0 TIEPBOTO YCIieXa, HaXOIUTh BEPOSTHOCTHU
coOBITHI B cepuH UcCTIbITaHul bepHysn
6.8 OHGpHpOBaTIi MOHATUSMHU. ClIydaiiHasT BEJIMYMHA, paCIpeciICHHUE
BEpPOSITHOCTEH, TUarpamMma pacrnpeeacHus
11 KJIACC
Kona .
L —— IIpoBepsiemble HPe):[MeTHbIe Pe3yJIbTAThI OCBOCHUS OCHOBHOI
o0pa3oBaTeIbLHOW MPOrpaMMbl CpelHero o01ero o0pa3zoBaHus
pe3yJjbTara
5) Teopust BeposiTHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEPOATHOCTHM 3HAYCHUW  CIIy4alHOM  BEJIMYMHBI IO
pacIpeIeICHUIO WIH C TIOMOIIBIO JUarpaMm
OnepupoBarh IMOHATHEM MAaTEMAaTHYECKOTO OXKWIAHUS, TPUBOJHTH
59 IIPUMEPBI TOTO, KaK MPUMEHSIETCS MATEMaTUYECKOE 0KMIaHUE CITy9aiiHOU
BEJIMUMHBI, HAaXOJUTh MaTeMaTHYeCKOe OXUIaHHEe TI0 JTaHHOMY
pacrpeeIeHII0
5.3 Hmetpb npeacraBiaeHue 0 3aKOHE OOJIBIINX YHCET




5.4 Hmetsb mpeacTaBieHHe 0 HOPMAJIbHOM paclipeleIeHud

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Kon

6 Teopust BepOATHOCTEN U CTATUCTUKA
[IpencraBieHre JaHHBIX C TOMoIIbio Tabmuy, u  jguarpamMMm. CpenHee

6.1 apudMeTHuecKoe, MeauaHa, HaumOoJblllee U HAaUMEHbIIee 3HAYEHUs, pa3Max,
JUCIIEPCHUS U CTaHJIAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrydaiiHble SKCIEpUMEHThI (OMBITHI) W CIOy4ailHbie COOBITHS. JeMEHTapHbIC
coObITUst (MCXO/BI). BeposTHOCTH CiydalHOTO COOBITHs. BIH30CTh YacTOTHI |

6.2 BEPOATHOCTH cOObITHIA. Ciy4ailHble ONBITHI ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
coObiTUsiIMH.  BeposTtHocTH  COOBITHIE B ONBITaX C  PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMH

63 Onepauuy Haj COOBITUAMM: TepecedyeHue, OOBEAUHEHHE, MPOTUBONOIOKHBIE
coObITus. [lnarpamMmel Ditnepa. Popmyiia ClI0KEHUs] BEpOSITHOCTEH

6.4 VYcnoBHas  BEpPOSTHOCTb. YMHOXKEHHME  BEPOATHOCTEH. JlepeBo  ciryd4ailHOro
sKcniepuMenTta. @opmyra nosHoil BepositTHocT. HezaBucuMblie cOOBITHS

65 KomOunaropuoe mpaBuino ymHOXeHus. llepecraHoBku u ¢akropuan. Ywmcno
coueranuii. TpeyronpHuk [lackamst. Dopmyna 6uHoma HeroTona
bunHapHblii cny4aiiHbIii ombIT (MCHBITAaHHME), ycleX H Heynada. HesaBucumble

6.6 ucnbiTanuss. Cepusi HE3aBUCUMBIX HCHOBITAHUHM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCNbITaHUN bepHymu

6.7 Cnyuaiinas BenuuuHa. Pacnipenenenue BeposTHoOcTel. Jluarpamma pacnpeneneHus.

ITpuMeps! pacnpeiesieHnii, B TOM YHUCIIE T€OMETPUUYECKOE U OMHOMHUAJIBHOE




11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

5

5.1

Teopust BEPOSITHOCTEN U CTATUCTUKA

UucioBble XapaKTEPUCTUKU CIyYalHbIX BEJIMYMH. MAaT€MaTHYECKOE OXXHUIAHHE,
JIUCIIEpCUsl U CTAHIAPTHOE OTKJIOHEHME. [IprMepsl mpuMeHeHuss MaTeMaTUYECKOIO
0XKMJIaHMsI, B TOM YHCI€ B 3ajladyaX W3 IOBCEIHEBHOM XW3HH. MareMaruyeckoe
OXXHJIaHWe OWHAPHOM CIIy4ailHOM BEJMYMHBI. MaTeMaTH4YeCKOE OKHMJIAHUE CYMMBI
CIy4yalHBIX BEJIMYMH. MareMaTu4ecKoe OKHMJIaHHE U AUCIEPCHUS T€OMETPUUYECKOIO
¥ OMHOMHUAJIBHOTO pacIpeieeHui

5.2

3akoH OONBIIMX YHCENT M €ro poJib B HayKe, MpuUpojae U olmiecTBe. BriOopouHbIH
METO/I UCCJIEIOBAHUN

5.3

[IpuMepbl  HENpephIBHBIX  CAy4allHbIX  BeIWYWH. [loHATHE O IUIOTHOCTH
pacnpenenenus. 3a1auu, NIPUBOIAILIME K HOpMAIbHOMY pacupeneneHuto. [lonsatue o
HOPMAJIbHOM pacIpeieICHUU




MPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJILHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon
NMPoBEePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa30BaTe/IbHON NPOrPaMMBbl CPeJHEro 0011ero
o0pa3oBaHus

BJIaI[CHI/Ie MCTOAAMU OOKa3aTCJIbCTB, aJrOpUTMaMH pPCIICHUA 3aj1ad4,
yMeHue (GOpMYIHPOBATH W OINEPHUPOBATH TOHSATHSAMH. ONpECIICHHE,
aKCMOMa, Teopema, CIIeACTBUE, CBOMCTBO, TPHU3HAK, JIOKa3aTeIbCTBO,
paBHOCWIbHBIE (OPMYJIUPOBKH; TPUMEHITh MX; YMEHHE (OPMYIHPOBATH
0o0paTHOE M TPOTUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH HPUMEPHI U
KOHTPIPUMEPHI,  HCIIOJIB30BaTh METOJ  MaTeMaTHYeCKOH  HMHIYKIUH;
IMPOBOAUTL JOKA3aTCIIbHBIC PACCYKACHHUA NPU PCIICHUU 3aJad, OICHHUBATH
JOTHMYECKYI0  TMPaBHJIBHOCTh  PACCYXKICHUH, yMEHHE  OIEpUPOBaTh
MOHATHIMU. MHOXKCCTBO, ITOJIMHOKCCTBO, oncpanv Hal MHOXXCCTBaMH,
YMEHHUE HCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIN amimapar JJisi ONUCAHUS
PCATBHBIX MPOLECCOB U SIBJICHUU U npu pCli€cHUM 3aga4, B TOM YHUCIIC U3
JIPYruX Y4YeOHBIX TPEAMETOB; YMEHHE OIECPUPOBATh MOHATUSAMH. rpad,
CBSI3HBIN Tpad, IepeBo, LUK, rpad Ha TUIOCKOCTH; YMCHHE 3a/aBaTh U
ONMHUCHIBAaTh Tpadbl Pa3IUYHBIMU CIIOCOOAMHM; WCIOJIB30BaTh Tpadbl TpU
pENICHNN 3a1a49

YMeHHe OomnepupoBaTh MOHATHUSAMHU. HATypajlbHOE YHCIO, IEJI0e YHCIIO,
CTETCHb C IICNIBIM TI0Ka3aTeJieM, KOPEHb HATYpallbHOW CTEIEHHU, CTEICHD C
palMoHaIbHBIM IIOKAa3aTesIeM, CTEICHb C JCHCTBUTEIIBHBIM ITOKa3aTesieM,
norapum dYuca, CHUHYC, KOCHMHYC M TaHT€HC IPOHU3BOJILHOTO YHCIA,
OCTAaTOK I10 MOJYJIIO, PaIMOHAIBHOE YHCJIO, HPPAlMOHAIBHOE YHCIIO,
MHO>KECTBA HATYPAIbHBIX, LIEJIBIX, PAIMOHAIBLHBIX, JCHCTBUTEIHLHBIX YHCET,
YMEHHUE HCIIOJB30BaTh MPHU3HAKH JICIMMOCTH, HAWUMEHBIINHA  OOIIMid
NeNMUTeIh W HaWMEHbIIee oOIee KpaTHoe, anroput™ EBkimuma mpu
pCIIEHNH 3aJia4; 3HAKOMCTBO C Pa3jJUYHBIMHM TO3HIIMOHHBIMH CHCTEMaMHU
CUHCIICHUS, YMEHUE BBIMOJHITH BBIYHMCICHUE 3HAYCHUN U MpeoOpa3oBaHus
BBIpQXKCHHUI CO CTENeHsAMH U Jorapudmamu, mpeoOpa3oBaHHs IPOOHO-
palMOHAJBHBIX  BBIPAKCHHN;  YMEHHE  ONECPUPOBATH  TOHSITHIMH:
MOCNIEA0OBATEIbHOCTh, apudMeTHdeckas MpOrpeccusi, TeoMeTpudecKas
nporpeccus, OCCKOHEYHO YOBIBAIOIIAs TI'e€OMETPUYCCKAs IPOrPeccus,
YMEHHE 3a/laBaTh TOCIEIOBATEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYJI, YMEHHE OIECPHPOBATH MOHATHUSAMHU: KOMILUICKCHOE
YHUCIIO, COMNPSOKEHHBIE KOMIUIGKCHBIC YHCIAa, MOJAYIb W  apryMEHT
KOMIUIEKCHOTO  YHCJIa, dopMa  3amMCH  KOMIUICGKCHBIX  YHCEN
(reomeTpuyeckas, TPUTOHOMETpPHUYECKass MW  anreOpauueckas); yMeTb
IPOU3BOIUTh apH(PMETHUECKHE JECHCTBUSA C KOMIUICKCHBIMH YHCIIAMHU,
MPUBOJUTH MPUMEPHI HCIIONH30BAHHUS KOMIUICKCHBIX YHCEN; OMEepUpOBaThH
MOHATUSAMH.  MaTpuma 2X2 u  3X3, ONpeAciHTellb  MaTPHIIHI,
T€OMETPUYCCKHI CMBICIT OTIPEACTUTEIS

YMeHue omnepupoBaTh TOHATHSAMHU. pAIMOHAIBHBIC, HWpPpAIMOHAILHBIC,

IMOKa3aTCIbHBIC, CTCIICHHBIC, JIOFapI/I(bMI/ILICCKI/Ie, TPUTOHOMCTPUUICCKUC
YPpaBHCHUsI MU HCPABCHCTBA, UX CUCTEMBI, YMCHUEC ONICPHUPOBATH MOHATHAMU.




TOX/IECTBO, TOX/IECTBEHHOE INpeoOpa3oBaHKUE, YpPaBHEHHUE, HEPaBEHCTBO,
CUCTEMa YpAaBHEHUM W HEPABEHCTB, pPABHOCWIBHOCTH YPaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHE PELaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI
C TIOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA H
CUCTEMBI C I1ApaMETPOM; IIPUMEHATh YPAaBHEHMS!, HEPABEHCTBA, UX CUCTEMBI
JUIsL pelleHHs MaTeMaTHYeCKMX 3ajad U 3a7ad U3 pa3IMuHbIX olnactei
HAyKU U PEAIbHON KU3HU

YMenue omnepupoBaTh MNOHATUAMH. (QYHKIMS, YETHOCTh (PYHKIINH,
HNepUOTUYHOCTh (DYHKIMM, OTPaHMYEHHOCTb (YHKIHUH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (yHKUMH, HauOoJblllee M HauMEHbIlEee 3HAuYCHUs
(yHKIMU Ha MPOMEXYTKE, HENpepbiBHAs (YHKLUS, aCUMITOTHI Trpaduka
¢yHKIMM, TepBas U BTOpas NPOU3BOAHAs (YHKIMH, T€OMETPHUUECKUH WU
¢u3nyeckuif CMbICI  NPOU3BOAHON, mepBooOpa3Has, OIpeneNEHHbIN
WHTErpaji; yYMEHHE HaxXOAWTh AaCUMNTOTHl rpaduka (yHKIUH; yMEHue
BBIYHCIISATH IPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3ULIMH
(hyHKIMIA, HAXOAUTH YpaBHEHUE KacaTeIbHOU K rpaduKy (pyHKIUU; yMEHUE
HAXOJUTh NMPOU3BOAHBIC 3JEMEHTApHBIX (YHKIMH, YMEHHE HCIIOJIb30BaTh
NPOM3BOJHYIO JUIsl HCCIEAOBaHMs (QYHKUUH, HAXOOUTh HAUOOJbIINE U
HaVMEHBIINE 3HaueHHs (YHKUUH, CTPOUTHh TpapUKd MHOTOUWIEHOB C
UCIIOJIB30BaHUEM  allapaTa MaTeMaTH4eCKOrO0 aHajau3a, IPHUMEHATH
IPOM3BOJAHYIO JUISl HAaXOXJIEHUS HAWIYy4YLEro pEIleHUs B NPUKIAJHBIX, B
TOM YHCJIE COLMAIBHO-3KOHOMUYECKHX U (PU3MUECKUX 3aJayax; HaXOIUThb
IUIOIIAAN B 00BEMBI (PUTYp C TIOMOIIBIO MHTETpasa; MPUBOAUTH MPUMEPHI
MaTeMaTHYECKOT0 MOJIEJIMPOBAHUS C HOMOILIBI0 UG (depeHInaTIbHBIX
YpaBHEHUI

YMenue onepupoBaTh NOHATHAMU: rpaduk GyHkunu, oOpaTHas QyHKUUS,
KOMIMO3UIMs (DyHKIMHA, JUHeWHas QYHKUUSA, KBaapaTW4yHas (QYyHKIUS,
panuoHanbHas (QyHKUHWS, CTeNneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢yHKIMU, OOpaTHbIE TPUTOHOMETpHUYECKHE (YHKLUH, IOKa3aTelbHas U
norapudmuueckass GYHKIUHA; YMEHUE CTPOUTh TIpa@UKUd H3YYEHHBIX
(yHKIUH, BBIMONHATH peoOpa3oBaHus rpadukoB QYHKIHUHA, UCTIOIB30BaTh
rpaduKy Ui U3y4eHUsl MPOLECCOB M 3aBUCHUMOCTEH, NPU PELICHUU 3ajad
U3 JpYTUX y4eOHBIX MPEIMETOBH 334ad M3 PEaJbHON KHU3HM; BBIPAXKATh
(dbopMynaMu 3aBUCHUMOCTH MEXJy BEJIMUYHMHAMH; UCIIOJIb30BaTh CBOWCTBA U
rpadukyd (QYHKIUA A0 pelieHus ypaBHEHHH, HEPAaBEHCTB M 3aday C
napameTpamH; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
pelIeHU ypaBHEHU, HEPABEHCTB U UX CUCTEM

VMeHHe pemarh TEKCTOBBIC 3a/a4d pPa3HbIX TUIOB (B TOM 4YHCIE Ha
NPOIICHTHI, JOJM M YacTH, Ha JBUKEHHE, PabOTy, CTOMMOCTH TOBApOB M
yCIyr, HaJOIH, 3aJauyd M3 OO0JIACTH YNpPaBJIEHUS JIMYHBIMM U CEMEUHBIMU
(uHAaHCAaMH); COCTABISTh BBIPAKCHHUS, YpPaBHEHUs, HEPABCHCTBA W WX
CUCTEMBI II0 YCIIOBHMIO 3aJaud, HUCCICAOBATH IIOJy4YEHHOE pEIICHUE U
OLICHMBATh IPABJONOJOOHOCTE PE3yJIbTATOB; YMEHHE MOJEIUPOBATH
peanabHbIE CUTyallMM Ha s3bIKE MAaTEMATUKH; COCTABIIATH BBIPAXKCHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4M, UCCIENOBATh
IOCTPOCHHbIE ~ MOJEIM C  HCHOJBb30BAaHMEM  ammapara  ajireopsl,
MHTEPIPETUPOBATH NTOJIYYEHHBIA PE3YIIbTAT

YMeHue onepupoBaTh MOHATHUSMU: CpellHee apupMeTHUecKoe, MeuaHa,
HauOoJbIlIee W HAMMEHbBINIEE 3HAYCHUS, pa3Max, NUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Ha0opa, yYMEHHE H3BJIEKaTh, UHTEPIPETHPOBAThH




uHbOpMaIMIO, TIPEJICTABICHHYIO B TaOJNMIaX, Ha Auarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pealbHBIX MPOIECCOB M SIBICHUMN; MPEICTABIIATH
uHbOpMAIIMI0O C TIOMOIIbK Ta0nWIl W JAMarpaMM; HCCIeA0BaTh
CTATUCTUYECKUE JaHHBbIC, B TOM YHCJIE C NPUMEHEHHUEM TrpaduuecKux
METOJIOB U DJIEKTPOHHBIX CPEJCTB; rpaUuecKH UCCIEeI0BaTh COBMECTHBIC
HaAOJIIOZICHUS C TTIOMOIIBIO TMarpaMM PacCeHBaHUs U JIMHEHHOM perpeccuu

YMeHue OnepupoBaTh IOHATUSAMU. CIy4YaWHBIM ONBIT M CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CIy4ailHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTb C HCIIOJIb30BAaHHEM TIpapUUecKUX METO/A0B; NPUMEHATH
(GOopMyJBl CIIOKEHHSI M YMHOXXEHHS BEpPOSITHOCTEH, (OPMYIly TIOITHOM
BEpOSATHOCTH, (popmyny bepHymin, komOMHATOpHBIE (DAKTBI U (OPMYIIBI;
OLICHUBATh BEPOSITHOCTH pPEabHBIX COOBITHH; yYMEHHE ONEepUpOBAThH
HNOHATHSAMM.  CllydyaliHas  BEJMYMHA, pacHpeiesieHue BEpOSTHOCTEH,
MaTeMaTH4eCKoe OXXHIaHWe, TUCIEePCHS ¥ CTaHJApPTHOE OTKJIOHEHHE
ClyuallHOH  BeNWYMHBI, (QYHKUMU  paclpelefieHHuss W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOIO U HOPMAJIBHOIO paclpe/ieleHuil; yMEeHne
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEIENICHUN Ui pelIeHus 3aaad,
3HAKOMCTBO C IMOHATHAMHU: 3aKOH OOJIBIIMX YHUCE, METOMbI BBIOOPOYHBIX
UCCIICIOBAaHMI; YMEHUE TIPUBOJIUTH MPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIIINX
qucea B IPUPOIHBIX M OOLIECTBEHHBIX SBICHMSX, YMEHHE OIEPUPOBATH
NOHATHSMM. COYETAaHHE, TePEeCTaHOBKA, YHCIO COYETaHWH, YHUCIIO
IepecTaHoBOK; OuMHOM HpIOTOHA; yMeHHEe NPUMEHATh KOMOMHATOpHBIE
(bakThl M pacCcyXIeHHsS s pPELIeHUs 3a/ad; OLEHHBATh BEPOATHOCTH
pealbHBIX ~ COOBITUH;  COCTaBIATH  BEPOSATHOCTHYKO  MOJAEIb U
UHTEPIPETUPOBATH MOITYYECHHBIN PE3yJIbTaT

YMeHne onepupoBaTh  IMOHATHAMM. TOYKA, IpsiMas,  IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIUYMHA YyIJa, IUIOCKUM yroJl, IBYIpPaHHbIN
yroJ, TPEXTPAHHBIM yroJ, CKPEIIUBAKOLINECS MpsAMbIC, ApaLUIEIbHOCTh U
NEPIEHANKYJIAPHOCTD MPSMBIX U IUIOCKOCTEH, Yrojl MEXAY NPAMBIMH, Yroil
MEXKIy NPSAMON M IJIOCKOCTBIO, YTOJ MEXKAY INIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY IPSIMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH; YMEHHME HCIOIb30BaTh IIPU PEIICHHU 3a7ad W3Y4YCHHBIC
(akThl ¥ TEOpEeMBbl IUIAHUMETPHH; YMEHHUE OICHMBATH pa3Mepbl 0OBEKTOB
OKpPYXKaroIIero MHpa; CTPOUTh MATEMAaTHUYECKHE MOJEIN C IOMOIIBIO
FEOMETPUYECKUX IOHATUM M BEJIMYUH, pElIaTh CBSA3aHHBIE C HUMHU
IIPAKTUYECKHE 33]1a4U
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YMeHue omnepupoBaTh MOHATHAMH. IUIOHIaNb (GUTYpHl, 00BEM QUTYpHI,
MHOTOTPAaHHHK, NPaBHIbHBI MHOTOTPAaHHHK, CEUYCHHE MHOTOTPAaHHHKA,
Ky0, mMapajulenenures, Npu3Ma, NUpaMuaa, ¢GUrypa M TMOBEPXHOCTD
BpaIlleHNs, LWINHIAP, KOHYyC, Iiap, cdepa, miomanb chepbl, IUIomans
MOBEPXHOCTH THPaMHJIBI, TPU3MbI, KOHYCa, LWIMHApPA, O0BEM Kyoa,
NPSMOYTOJIBHOTO — MapajUleNiennunesa, MUPAMHUIbI, TPHU3MBI, WIMHIPA,
KOHycCa, Imapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHS KOHyca M LWJIMHAPA,
napajuleJbHble OCH WM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTB,
kacamomasics cdepsl, IUIMHApPA, KOHYCa, YMEHHE CTPOUTb CEUCHUE
MHOTOTPaHHHMKA, H300pa’kaTb MHOTOTPAaHHUKH, (UIYpbl U TIOBEPXHOCTH
BpAICHHS, UX CEUCHHs, B TOM YHCIIE C MOMOIIBIO 3JIEKTPOHHBIX CPECTB,;
yYMEHHE TNPHUMEHSTH CBOWCTBA T€OMETPUYECKUX (UTYp, CaMOCTOSITEIBHO
(hopMyIHpOBaTH OMpEAENCHUS U3ydaeMbIX (PUTYp, BBIABHTATh TUIIOTE3HI O
CBOMCTBaX M TIPU3HAKAX TEOMETPUYECKUX (uryp, 0O0OCHOBBIBATHHIH




OnpoBepraTb HUX; YMEHHME MPOBOAMTH KIAacCUPHUKALMIO (GUIYyp IO
pa3IUYHBIM TPU3HAKAM, BBIMOJHITH HEOOXOJUMBIE JIONOJHUTEIbHBIE
HOCTPOEHHUS
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VYmMmenue OICpHUPOBATH MMOHATUAMM. JABHUXKCHUC B MMPOCTPAHCTBC,
napajuieNbHbI TEPEeHOC, CUMMETpPUs Ha IUIOCKOCTH W B IPOCTPAHCTBE,
IOBOPOT, IpeoOpa3oBaHHe MO100Us, TMOAOOHBIE (UIYpPHI, YMEHHE
pacmo3HaBaTh paBHbIE U TMOAOOHBIE (DUTYpPHl, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HMCIIOIH30BaTh ICOMETPUYCCKHE OTHOIICHUS TPH
peIlICHUH 3a7a4; HaXOIUTh TI'C€OMETPUYCCKUE BEIUYMHBI (JUIMHA, YTOJI,
IONIAb, 00BEM) NP PEIICHUH 3a/1a4 U3 APYTHX YUCOHBIX MPEIMETOB H U3
peasbHON KHU3HH; YMCHUE BBIUUCIIATH T€OMETPHUUCCKUE BEJIMYMHBI (IJIMHA,
yroJj, IUIoHaab, 00bEM, IUIOMAIh MOBEPXHOCTH), MCIIOJB3YS H3y4YCHHBIC
(GbopMynbl ¥ METOABl, B TOM YHUCIE: IUIOIIAAh MOBEPXHOCTH MUPAMUIHI,
MpU3MBbl, KOHYyCa, IIWIMHIApA, IUIomanb cdepel; 00bEM  KyoOa,
NPSAMOYTOJIBHOTO  MapaJulelIennea, TUPaMUAbI, IPU3MBI, LUIUHIPA,
KOHYCa, IIapa; YMEHUE HaXOJUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD
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YMeHHe onepupoBaTh INOHATHUAMU. IMPSAMOYTOJIbHAs CHUCTEMA KOOpPIAUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJHMHAThl BEKTOpPAa, CyMMa BEKTOPOB,
NpOM3BEICHNE BEKTOpPa Ha YHCIO, pas3lioKeHHE BEKTopa Mo Oasucy,
CKAIIDHOE TPOM3BEACHHME, BEKTOPHOE IIPOU3BEICHUE, YIOJI MEXIY
BEKTOPAaMHU; YMEHHUE UCIIOIb30BATh BEKTOPHBIM U KOOPAUHATHBIN METOM IS
pelIeHrs FreOMETPUUECKHX 3a/1a4 U 337a4 APYrux yueOHbIX IPEeIMETOB

13

YMeHue BbIOMpPATh MOAXOAAIIUI METOJ AJIS PELIeHUs 3aJjaud; OHUMaHHue
3HAYUMOCTH MAaTEeMaTHUKHd B W3YYEHHHM TMPUPOAHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBIICHUM; YMEHHE paCIO3HABATh IPOSBICHUE 3aKOHOB
MaT€MAaTHKN B MCKYCCTBE, YMEHHE NPUBOAUTH IPUMEPHI MAaTEMATHYECKUX
OTKPBITUNA POCCUMCKOM U MUPOBOM MaTeMaTUYECKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D
I1HO MATEMATHUKE

HpOBepHeMblﬁ IJIEMEHT COACPRAHUS

Kon
1 Yucna u BBIYUCICHUS
1.1 | HarypanbHble u nenslie yncna. [lpusHaku 1eIuMOCTH HENbIX YUCEel
12 Panonanbhple  yucna.  OOBIKHOBEHHbIE M JIeCTHYHBIE JApOOHM, IPOLEHTHI,
0eCKOHEUHBIC IEPUOMUECKUE TPOOH
13 Apupmernueckuit KOpeHb HaTypajbHOH creneHu. JleWcTBUs ¢ apudMeTHuecKuMHu
KOPHSIMH HATypaJbHON CTETICHH
14 Crenenb ¢ uenpiM nokaszateneM. CTeNneHb ¢ pallMOHAIBHBIM Moka3zaTenaeM. CBOHCTBa
CTETICHH
15 CuHyc, KOCMHYC M TAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAaHTE€HC YHCIOBOTO apryMEeHTa
1.6 | Jlorapudm uncna. JlecaTUUHBIEC U HATYpaJIbHbIE JIOTapU(MBI
JeiicTBuTenpHble yncaa. ApupMEeTHYECKHE ONEepaliy C ACHCTBUTEIbHBIMH YUCIIAMHU.
1.7 | IlpuOnwkéHHbIE BBIUUCIEHMS, NpaBUIa OKPYIVIEHUS, IPUKHUIKA U OLIEHKA pe3yibTara
BBIYMCIICHUI
1.8 | IIpeoOpa3oBaHHe BEIpAKESHUIN
1.9 | KowmriekcHble yucia
2 YpaBHEHUsI U HEPABEHCTBA
2.1 | llensie u 1poOHO-paIIMOHATIbHBIC YPABHEHUS
2.2 | HppaunoHaibHBIC YpaBHEHHUSI
2.3 | TpuroHomMeTpu4ecKrue ypaBHCHHS
2.4 | Tloka3arenbHble U JIOrapupMUIecKie ypaBHEHHS
2.5 | lensie u mpoOHO-panOHATIBLHBIC HEPABCHCTBA
2.6 | HppaumoHaiabHbIE HEPABEHCTBA
2.7 | Tloka3arenbHbIe U JIorapu()MHUIECKIE HEPABEHCTBA
2.8 | Tpuronomerpuyeckue HEpaBEHCTBA
2.9 | CucrteMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 | VYpaBHeHHUs, HEpaBEeHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Marpuna cucTeMsl JIMHEHHBIX ypaBHeHUH. ONpenennuTeNnb MaTpHUIIbI
3 OyHKIUYU U TpaduKu
31 @Oyukiys, crnocodbl 3amanus QyHkuuu. ['paduk ¢ynkinum. BzaumbHo oOpartHbIe
¢dbynkuuu. Yétaeie n Heu€THBIC QyHKIMu. [lepuoguueckue GyHkimm
OOnactb ompeneieHuss M MHOXXECTBO 3HaueHudl Qynkuuu. Hymm  Qyskum.
39 [IpomexxyTkn  3HAKONOCTOSHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKLUH.
Maxkcumymbl 1 MUHUMYMBI pyHKIMH. Haubospiee 1 HauMeHblee 3HaueHue GyHKINHI
Ha POMEXKYTKE
33 CrenenHas (pyHKIMS C HaTypaJbHBIM M IEJbIM MokazateneM. EE€ cBoiicTBau rpaduk.
CaoiicTBa 1 rpa@uK KOpHs N-OM CTEeNEeHU
3.4 | Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U rpauKH
3.5 | TlokasarenbHas u sorapudmudeckas GyHKIHUH, HX CBOMCTBA U rpaduKu




Touku paspbiBa. AcuMnTOoThl rpadukoB ¢pyHkuuil. CBoiicTBa GyHKLUH, HENPEPHIBHBIX

3.6
Ha OTpPEe3Ke
3.7 | TlocnenoBarenbHOCTH, CIIOCOOBI 33aHNUs TOCIE0BATEIbHOCTEH
3.8 | Apudmernyeckast u reoMeTpuuecKas mporpeccuu. @opmyiia CI0KHBIX MIPOIIEHTOB
4 Hauana MmaTeMaTH4eckoro aHajiausa
4.1 | TlpousBonHast pyHkiuu. [Ipon3BoIHBIE AIeMEHTAPHBIX (DYHKIIHIA
[IpumeHnenne TPOM3ZBOMAHONW K UCCICAOBaHWIO (YHKIIMH HAa MOHOTOHHOCTH U
4.2 | oskctpemyMmbl. Haxoxaenue HauOOJBIIEr0 M HAaWMEHBIIETO 3HAYECHUS (DYHKIMU Ha
OTpe3Ke
4.3 | IlepBoobOpasnas. MuTerpan
5) MHo>ecTBa 1 JIOTUKA
5.1 | MHoxecTBO, onepaluy HaJ MHOKecTBaMu. Jluarpammsl Dilnepa — Benna
5.2 | Jloruka
6 BeposTHOCTb U CTaTUCTHKA
6.1 | OnwmcarenpHas CTATUCTHKA
6.2 | BeposTHOCTH
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | @urypsl Ha MIOCKOCTU
7.2 | llpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHororpaHHUKU
7.4 | Tena u NOBEpXHOCTH Bpalll€HUs
7.5 | KoopauHatel U BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Maremaruka: ainredpa 1 Hauajga MaTEMaTHYECKOT0 aHAIN3a, TEOMETPHSI.
AnreOpa u Havyasra MatemaTudeckoro ananm3a. 10-11 kimace. Anmmmos I1.A.,
Konsrun F0.M., TkaueBa M.B. u np. AxkuronepHoe obmectBo «M31aTenbcTBO
«IIpocBemenue»

* Marematuka: anredpa u Hadajaa MaTEMaTHIECKOTO aHAIN3a, TEOMETPHSI.
I'eomeTpus. 10-11 knacc. Atanacsu JI.C., bByry3os B.®., Kagomues C.b. u ap.
AxnmonepHoe obduectBo «M3narenscTBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

o lH}popManlHOHHO-METOAUYECKOE ITHCHhMO 00 0COOCHHOCTSX
nperoaBanus yueoHoro npeamera «Marematuka» B 2025/2026
yaeObHoM rojy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e Meroauueckrne peKOMEHIAIINH TI0 CO3TaHUIO KJIaCCOB
TEXHOJIOTHYECKOTO U €CTECTBEHHO-HAYYHOT'0 MPO(HUIICH 1 KITACCOB C
yIITyOJICHHBIM H3y4eHHUEM MaTeMaTUKH, (PU3UKH, XUMHUH, OUOJIOTUH B
00111e00pa30BaTENIbHBIX OPraHU3aLMIX C UCTIOIb30BAHUEM
UHOPACTPYKTYPHI, CO3IaHHON B paMKax HAIMOHAJILHOTO MMPOEKTA
«O06pazoBanue» (Keanropuymsl, | T-kyos1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej_2025.p
df

o COOpHUK TUTIOBBIX 3aJIaHHM JIJISl TEKYIIETO OLICHUBAHUS TI0 YUYEOHBIM
npeameTam «Matemaruka» u «Muapopmatuka». (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.p
df

e Meronuueckue pekoMmenaanuu. CiieHapuu KOMILIEKTOB y4€OHbBIX
3aTaHUH-KOHTEKCTHBIX 3a71a4 K ydeOHOMY Kypcy «BeposiTHOCTh U
craructuka». 7 xiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost i statistika komplekty ucheb
nyh zadanij 2024.pdf

e Meroauueckue pekoMeHaanuu. CucTeMa OLIEHKH JOCTUKECHUI
IJIAHUPYEMBIX MPEIMETHBIX Pe3yJIbTaTOB OCBOSHUS YU4eOHOTO IpeMeTa
«Maremaruka». 10-11 kmaccer (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo _matematika 2024.pdf
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