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MNOSACHUTEJIBHASA 3AIIMCKA
AJITEBPA U HAYAJIA AHAJIU3A

VY4eOHbIil Kypc «Anredpa U Hayana MaTeMaTUYECKOTO aHAJIM3a» SBISETCS OAHUM U3 Haubolee
3HaYMMBIX B NPOTrpaMMe CpeaHero oO0Imero o0pa3oBaHUs, MOCKOIbKY, C OJHOW CTOPOHBI, OH
obecrieyrBaeT HHCTPYMEHTANIbHYIO 0a3y JUIsl H3yYeHHS BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C APYron
CTOPOHBI, (POPMUPYET JIOTHUECKOE U a0CTPaKTHOE MBIIIICHUE 00YUaIOLUXCs Ha YPOBHE, HEO0OX0IMMOM
JUIS OCBOEHUSI MH(OPMATHKH, OOILIECTBO3HAHMS, UCTOPHH, CIOBECHOCTH M JPYTUX IUCHUIUIMH. B
paMKax JaHHOTO y4eOHOro Kypca oOydarollrecs OBJIAJCBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HAYKH, KOTOpasi pOPMYITHPYET CBOU TOCTHIKECHHUSI B MaTeMaTHUECKOU (opme.

VY4eOHublii Kypc anredpbl W Hayal MaTEeMaTHMYECKOTO aHajiu3a 3aKJaJbIBacT OCHOBY JUIS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (DU3UKH, XUMUHU, OUOJIOTUH, TOHHMMAHUS OCHOBHBIX TEHJICHIUI
Pa3sBUTHA DSKOHOMUKH U O6H.[CCTB€HHOI71 JKU3HH, IO3BOJIKICT OPUCHTUPOBATHCA B COBPECMCHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIONB30BaTh WX IS JaJbHEUIIEro
oOpa3oBaHMs U B IOBCEIHEBHOH >XM3HU. B TO ke Bpems OBlajeHHE aOCTPAKTHBIMH U JIOTHUECKU
CTPOTMMHU KOHCTPYKUHUSMHU aireOppl W MaTeMaTHMYECKOTO aHalu3a pa3BUBAaeT yMEHHE HaXOAWTh
3aKOHOMCPHOCTHU, 000CHOBBIBATH HCTUHHOCTB, JOKAa3blBaTb YTBCPKACHHUA C IIOMOUIBIO HHAYKIOHWHN N
paccyxaaTh JeAyKTUBHO, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETHU3ALMIO, a0CTparupoOBaHUE U aHAJIOTHIO,
(bopMuUpyeT KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xome wusywenuss ydeOHOTOo Kypca «Anrebpa U Hayajga MaTeMaTHYECKOrO aHaIu3a»
O6yLIaIOHII/ICC$I IoJIyyaroT HOBBIA ONBIT peICHUA NPUKIAAHBIX 3ada4, CaAaMOCTOATCIBHOI'O MOCTPOCHUA
MaTEMATHYCCKUX MOILGHCﬁ PCATIBbHBIX CHTyaHHﬁ, HHTCPpHNPCTALlUA IMOJTYYCHHBIX pGIHeHPIfI, 3HAKOMATCA C
MpUMepaMu MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpPHpOJE, HAyKe U HCKYCCTBE, C BBIIAIOIIUMUCS
MaTEeMaTHYECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIi Kypc 00J1aJaeT 3HaYUTEIbHBIM BOCIIUTATEIbHBIM ITOTEHIIMAIOM, KOTOPBIN peain3yeTcs
Kak yepe3 y4eOHBI MaTepHual, CIIOCOOCTBYIOIINN (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK U
yepes creuuuky yueOHOM NesATeabHOCTH, TpeOyomel MpoJoHKUTEIbHOW KOHIIEHTPAUY BHUMAHUS,
CaMOCTOSITENIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJYyYCHHBIN pe3ysbTar.

B ocHoBe wMmeroauku oOydeHus anredpe M HayalaM MaTeMaTHYeCKOro aHaiu3a JIeKUT
NeSITeIbHOCTHBIN MPUHIUI O0yUYEHHUSI.

B crpykrype yuyeOHOro kypca «AusreOpa M Hayaja MaTeMaTUYECKOTO AaHalIM3a» BbIAEICHbI
CIIEAYIOIINE COJepKAaTeIbHO-METOINYeCKHe JIMHUM: «Hucna U BbIUUCIeHUs Y, «OYHKIUU U IpaduKu»,
«YpaBHEHHS M HEpaBeHCTBa», «Hauama mMarematnueckoro ananusay, «MHOXecTBa M JOTHKa». Bce
OCHOBHBIC COACPIKATCIBbHO-MCTOANYCCKUC JIMHUKU HU3YYarOTCA Ha MPOTSIKCHUU IBYX JICT O6y‘ICHI/I$I Ha
YPOBHE cpesiHero o0I1ero oopa3oBaHus, €CTECTBEHHO JIOMOJHSAS JIPYT JIpyra U MOCTETIEHHO HACBIIIAsICh
HOBBIMM TeMaMM U paszfenamu. JlaHHBIH y4yeOHBIH Kypc SBISETCS HWHTETPAaTHUBHBIM, IOCKOJIbKY
o0benuHsAeT B cebe colepkaHWe HECKOJbKMX MAaTeMAaTHMYeCKUX JUCIHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUA, MaTeMaTUYeCKUi aHajIn3, TCOpHUsA MHOXKCCTB, MAaTCMATUUYCCKAaA JIOTUKA U OPYIruc. ITo
Mepe TOro Kak oOydaroluecs OBIaJeBarOT BCE Oosiee MIMPOKMM MAaTEMaTHMYECKHM amlmapaTroM, Y HUX
NocjeIoBaTelbHO (OPMUPYETCS U COBEPLICHCTBYETCS YMEHHME CTPOUTh MaTeMaTH4YeCKyl0 MOJIENb
peanbHON CUTyallud, IPUMEHSTh 3HaHUSA, NOJYYEHHBIE MPU M3YYEHUH y4eOHOro Kypca, I pelIeHHs
CaMOCTOSITENIbHO C(OPMYIUPOBAHHOM MaTeMaTHYeCKOM 3aJaud, a 3aTeéM HWHTEpIpPEeTHpOBaTh CBOM
OTBET.

ConepxatenbHo-MeToAMYecKas JHHUA «Uuciaa W BBIYMCICHMS» 3aBepliaeT (OpMHpPOBAHUE
HaBBIKOB UCIIOJIb30BAaHUS JIEHCTBUTENBHBIX YHCEI, KOTOpOE OBIJIO HAuaTO Ha YpOBHE OCHOBHOT'O OOIIETO
oOpaszoBanus. Ha ypoBHe cpeanero obmiero o0pazoBaHusi o0coboe BHUMaHue yzensercss (GOpMHUPOBaAHUIO
HAaBBIKOB pallMOHAJIbHBIX BI)I‘-II/ICJ'IGHI/II\/’I, BKIIIOYAKOIINX B ce0st UCIOIb30BaHHuE Pa3IINYIHBIX (bOpM 3aImucu
quciaa, YMEHHUE JIeNaTh MPUKUIKY, BBINOJHATH NPUOIMKEHHBIE BBIYMUCICHUS, OLEHHUBATH YHCIOBBIC
BBIp@)XEHUS, paboTaTh C MaTeMaTHMYeCKMMM KOHCTaHTaMH. 3HAKOMbIE OOYYaroIMMCS MHOXECTBa
HaTypaJIbHBIX, ULECJIbIX, pallUOHAJIbHBIX U }IeﬁCTBHTeHBHBIX YuCell JOIIOJIHAIKTCA MHOXKECTBOM
KOMIUIEKCHBIX 4mncell. B KaXKIOM M3 OTHUX MHOXCECTB pacCMaTpHUBAIOTCA CBOMCTBEHHEIE ceMy



crenu(pUIecKre 3a1a4l U ONepaluu: JeJICHUE HaIlello, ONIEPUPOBAHUE OCTATKAMH Ha MHOKECTBE I[EJIBIX
qrcell, 0coOble CBOICTBA PAallMOHAIBHBIX U HMPPALMOHAIBHBIX YHUCEIN, apu(MeTHUecKHue Omepanuu, a
TaK)K€ H3BJICUCHUE KOPHSI HATypaJbHOM CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX uuncen. bmaronmaps
MOCJIE/IOBATEILHOMY PACHIMPEHUIO KPYyra MCIOJIb3YEMbIX YUCET U 3HAKOMCTBY C BO3MOXHOCTSIMU HX
MPUMEHCHHUSI Il PEIICHUS PA3IMYHBIX 3a/1ad (POPMHUPYETCS MPEACTABICHUE O €AMHCTBE MATCMATHKHU
KaK HayKd U €€ poJiu B MOCTPOSHUU MOJENIeH peaJbHOro MUpa, IIUPOKO HCIONb3YIOTCS 000011IeHne U
KOHKpEeTH3alusl.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» pealn3yeTcs Ha MPOTSKEHUH BCEro OOy4YeHUsS Ha YPOBHE
cpenHero ooiero oOpa3oBaHus, MOCKOJIBKY B KaXIOM pasfene [IporpaMMbl MpeaycCMOTPEHO pelieHHUe
COOTBETCTBYIOIIUX 3a/1a4y. B pe3ynbraTe oOyyaromnyecs OBIaeBalOT Pa3IMYHBIMU METOJIAMU PEIICHUS
paloHaJIbHBIX, HPPALUOHAIBHBIX, IOKAa3aTENbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHU, HEPABEHCTB M CHUCTEM, a TaKXe 3a/ay, cojaepxamux napamerpol. [lonydeHHble yMeHHs
IIMPOKO HCHOIB3YIOTCS TPH KCCIEAOBaHWM (DYHKIUH C TMOMOIIBIO MPOU3BOIHON, MPU PEIICHUU
MPUKJIAIHBIX 3a/1a4 U 3a]la4 Ha HaX0KJIeHWEe HauOOJIbIINX U HAMMEHBIINX 3HaueHu QyHkiuu. JlaHHas
coJiep>KaTesibHas JIMHUS BKJIIOYAaeT B cedsi Takke (HOpMUPOBAHME YMEHHM BBIMOJIHATH PACUYETHI IO
dbopMyiaM, IpeoOpa3oBaHUs PAMOHATBLHBIX, HPPAITUOHATBHBIX U TPUTOHOMETPHUYECKUX BBIPAXKCHHM, a
TaK)Ke BBIPAKEHUH, COJCpXKAIIMX CTEICHW M JorapudMbl. biiaromaps u3ydeHUIo anreOpandecKkoro
MaTepuaiga TPOUCXOAUT JajbHEilllee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAaKTHOTO MBIILICHUS
oOyuatomuxcsi, (GOPMUPYIOTCS HAaBBIKM JCIYKTUBHBIX pacCyXIEeHUH, pabOThl C CHUMBOJBHBIMH
dbopMamu, TIPEICTABIICHUS 3aKOHOMEPHOCTEH M 3aBUCIMOCTEH B BUJIC PAaBEHCTB U HEPABEHCTB. AnreOpa
npenaraet 3pPeKTUBHBIC HHCTPYMEHTBI JIJISl PEIICHHS MPAKTUYCCKUX U €CTECTBEHHO-HAYYHBIX 3314,
HArJIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKHU.

CopepxarenbHo-MeTOonUYeCKast MUHUSA «DYHKIIUU U TpadUKU» TECHO MEPerieTaeTcs ¢ IPyruMu
JUHUAMH YYeOHOrO0 Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3aJaéT TOCJIECOBATEIBHOCTh H3YUYCHUS
Matepuana. M3ydyeHue CTENeHHOH, NoKa3aTeNbHOM, JOrapuMUYECKOM U TPUTOHOMETPHUUECKUX
GbyHKIUH, X CBOMCTB U rpaduKOB, UCIIONB30BaHUE (DYHKUMN AT pElICHUs 3a7ad U3 IPYruX y4eOHbIX
MPEeIMETOB U PEalbHOM XKM3HU TECHO CBS3aHO KaK C MAaTeMaTUYECKUM aHAIM30M, TaK U C PElICHUEM
ypaBHEHUW # HepaBeHCTB. [Ipum »TOoM OoJblIoOe BHUMaHHE YAEIseTCs (OPMUPOBAHUIO YMEHHS
BBIpa@XaTh (OpMYJIaMU 3aBUCHMOCTH MEXIY Pa3IMYHBIMUA BEJIIMUYMHAMHU, HUCCIEAOBATH MOJIYYCHHBIC
GyHKIIUM, CTPOUTh HMX Trpadukd. Marepuan 3TOil coaep)kKaTeIbHOW JMHUM HAlelleH Ha pPa3BUTHE
YMEHUI ¥ HABBIKOB, MMO3BOJISIFOIIMX BBIPAKATh 3aBUCUMOCTH MEX]y BETHYMHAMU B pa3indHol (opme:
aHATUTUYECKOW, Tpaduueckoi W  cioBecHOM. FEro wu3ydeHue  CrmocOOCTBYET  pa3BUTHIO
QITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETH3allUU, HCIOJb30BaHUIO
AHaJIOTH.

CopmepxarenpHast auHHus «Havama MaTemMaTHUecKoro aHaiu3ay IMO3BOJSET CYIIECTBEHHO
pPaCHIMPUTH KPYT KaK MaTEMATHYECKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIHBIX O0YJarOIIMMCS, TaK KaK
Yy HUX TOSBJISIETCSI BO3MOXKHOCTh CTPOUTH rpadUKH CIOKHBIX (QYHKIIHM, ONPEAENSITh UX HAUOOIbIINE 1
HAaUMEHBIIINE 3HAYCHHUsI, BBIUUCIATH MJI0MAAn GUTYp U O0BEMBI TeJl, HAXOJUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHas coaepxaTenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOCHHS
MaTEeMaTHYeCKUX MOJeNIed peanbHBIX CHUTYallMii, MO3BOJIIET HAXOJWTh HAWIydllee pelIeHue B
MPUKIATHBIX, B TOM YHCIE COIHMAIbHO-DKOHOMHUYECKUX, 3a7adax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOr0 aHajln3a CIIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (OPMAIbHO-TOTUYECKOTO |
KpEaTUBHOTO MBIILIECHUS, (JOPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKH B
HayKe, TeXHUKE U uckyccTBe. OOydaromuecs y3HaloT O BEIAIOIINUXCS Pe3yIbTaTax, MOJTYYCHHBIX B X0/Ie
pPa3BUTHS MaTEMAaTHUKHU KaK HayKH, 1 00 UX aBTOpPax.

ConepxarenpHO-MeTOIUYECKast JTMHUS «MHOXKeCTBa M JIOTHKA» BKJIIOYAET B CEOS DIEMEHTHI
TEOPUM MHOXKECTB M MaTeMaTH4YeCKON JIOTMKU. TeopeTHKO-MHOKECTBEHHbIE MPEACTABICHUS
MPOHU3BIBAIOT BECh KYypC IIKOJHHOW MaTeMaTHKHA W TpeiaraloT HauOojee YHUBEPCAIbHBIA SI3BIK,
O00BETUHSIONINK BCE pa3/Iesibl MAaTEMATHUKH U €€ TIPUIIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIC MATEMATUUYECKHE
JTUCIUTIIMHBI U UX TIPWIOKEHUS B ennuHoe 1enoe. [[o3ToMy BaKHO 1aTh BO3MOYKHOCTh 00y4YaromeMycs



MMOHUMATh TEOPETUKO-MHOXECTBEHHBIH S3bIK COBPEMEHHOM MaTEeMaTUKH U HUCIOJIb30BaTh €ro MJis
BBIPQXEHHUSI CBOMX MbICiei. J[pyrum Ba)KHBIM MPHU3HAKOM MAaTEeMAaTHKU KaK HAayKH CJelyeT MPU3HATh
CBONCTBEHHYIO €H CTpOroCTh OOOCHOBAaHHMM W CJICIOBAaHWE OMPENCIEHHBIM IpaBWIaM TOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C OJJIEMEHTAMU MAaTeMaTHYECKOW JIOTMKH CIOCOOCTBYET pa3BHTHUIO
JIOTUYECKOr0 MBIIICHUS OOYyYarolIuxcsi, IMO3BOJSET MM CTPOUTh CBOM PACCYKJICHHMS Ha OCHOBE
JIOTUYECKUX MpaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIIJICHHSI.

B yuebHom kypce «Anrebpa W Hayajlla MaTeMaTUYECKOTO aHalli3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJICIIUPOBAHMSI, KOTOPHIE MPU3BAHBI CIIOCOOCTBOBATH (HOPMHUPOBAHHIO HABHIKOB
IIOCTPOCHUSI MOJENEH pealbHbIX CHUTYyalMil, MCCIENOBaHUS 3TUX MOJENEH C IOMOILIbIO ammnapara
anreOppl U MaTeMaTHYECKOro aHalu3a, MHTEPHpPETAlMy MOJYYCHHBIX pe3ysibTarToB. Takue 3ajaHus
BIJIETEHBl B KaXKJIbIi W3 pa3esioB MpPOrpamMmbl, MOCKOJIbKY BECh MaTepuan ydeOHOro Kypca HIMPOKO
WCIIONB3YETCS JUIsl PELICHUs] TPUKIAAHBIX 3anad. [Ipu pelieHuHn peajabHbIX MPAKTHYECKUX 3ajad
oOyyJarommuecst pa3BUBalOT HAOMIOAATEIBHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTParupoBaThes,
UCIOJIb30BaTh  AHAJOTHIO, 0000IIaTh W  KOHKPETU3UpOBaTh Mpodiemy. JlesATenbHOCTh IO
(hOpMHPOBAHMIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a7a4 OPraHU3yeTcsl B MPOLECCe U3YUYCHHs BCEX TEM
y4eOHOTO0 Kypca «Anredpa 1 Hayaja MaTeMaTHIeCKOTO aHAIH3ay.

Ha m3ydenne ydeOHOTO Kypca «Anredpa w Hadajga MaTeMAaTHYECKOTO aHAIM3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henenio), B 11 kimacce — 136 yacoB (4 yaca B HEZCIIO).

I'EOMETPUA

I'eomerpust sBiIsIETCS OAHUM U3 0A30BBIX KYPCOB Ha YpPOBHE CpeAHEro oo1iero o0pa3oBaHus, Tak
Kak o0ecreyuBaeT BO3MOXKHOCTb H3YYEHHUS JUCLMIIMH €CTECTBEHHO-Hay4YHOH HampaBJIeHHOCTU U
MPEIMETOB TyMaHUTapHOTO IUKiIa. [I0CKONBKY Jornyeckoe MbIIIIeHHEe, GOPMHUPYEMOE NIPH W3YUYEeHUH
00y4aroInMUCs MMOHATUHHBIX OCHOB T€OMETPHUH, MIPH JOKA3aTEIHbCTBE TEOPEM U TIOCTPOCHUH LIETIOYKU
JIOTHYECKUX YTBEPXKJIEHUI NpU peleHHH IeOMeTPUYECKHX 3a]ad, YMEHHE BbIIBUraTh U OIPOBEPraTh
TUIOTE3bl HENOCPEACTBEHHO HCIOJB3YIOTCSA INPU PEIICHUH 3a/1ad €CTECTBEHHO-HAy4yHOro IUKJa, B
YaCTHOCTH (PU3UUYECKHX 3a]1a4.

Lenb ocBoeHust mporpammsl yueOHOTo Kypca «I'eomeTpusi» Ha yriiyOJIEHHOM ypOBHE — pa3BUTHE
WH/MBUYAIBHBIX CIOCOOHOCTEH O0OydaromMxcsi NpU HM3yYEeHUMH T'€OMETPHH, KaK COCTaBISIOIIECH
npeaMeTHo  obmacth  «Marematuka M MH(OpMaTHKay 4epe3 oOecrneueHHe BO3MOXKHOCTHU
MPUOOPETEHUS U UCIIOJIB30BaHUs 0oJiee TIIyOOKUX reOMETPUUECKUX 3HAHUN U JEHCTBUM, criennuyHbIX
reOMETpUH, W HEOOXOAMMBIX JUISl YCHEIIHOTO NpOo(ecCHOHATBLHOTO 00pa3oBaHUs, CBSA3AHHOTO C
HCIIOJIb30BAaHUEM MAaTEMATHUKH.

[IpuopuTeTHBIMM 3a/ladyaMu Kypca TeOMETpUU Ha YIiIyOJIEHHOM YpOBHE, pPACIIUpPSIOIUMH U
YCUJIMBAIOIUMU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

paciivpeHue MpeACTaBIeHUs O T€OMETPUM KaK 4YacTH MHUPOBOM KyJIbTypbl U (OPMUPOBAHHE
OCO3HAHUs B3aMMOCBSI3H FEOMETPHUH C OKPYXKAIOIIIUM MHPOM,;

dbopMHpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QHUIrypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIENSIX, TTO3BOJISIOLINX OMUCHIBATh M U3y4YaTh Pa3HbIE SIBICHUS OKPYXKAIOIIEro MHUpa,
3HAaHME NOHSATUWHOTO amnmapara 1o pasneny «CtepeoMeTpusi» yueOHOro Kypca reoMeTpuu;

(dbopMHUpoBaHHE YMEHHsI BJaJleTh OCHOBHBIMHU NMOHSATHSAMU O MPOCTPAHCTBEHHBIX (UTypax U HX
OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeopeM, (OpMyd U yMEHHE UX MPUMEHSATb, YMEHHUS JI0OKa3bIBaTh
TEOPEMBbI U HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pelIeHHs 3a/1a4;

dbopMUpOBaHME YMEHHS pAacllo3HaBaTh Ha 4YepTexax, MOJEISIX U B pealbHOM MHpE
MHOT'OTPaHHHUKH U T€Jla BPaLleHMsI, KOHCTPYUPOBAaTh T€OMETPUUYECKUE MOJEIIN;

¢dbopMHpOBaHHE TMOHMMAHHMS BO3MOXKHOCTH AaKCHOMAaTHYECKOTO IOCTPOCHUS MaTeMaTHUYEeCKUX
Teopuit, GopMUPOBAHNE TOHUMAHUS POJIM AKCMOMATUKHU MTPH MPOBEIEHUH PACCYKICHUII;



(dbopMHUpOBaHHE YMEHUS BIIAJETh METOAMH JI0KA3aTENIbCTB M aJITOPUTMOB PELICHUS, YMEHHS UX
MIPUMEHATH, TPOBOJIUTH JOKA3aTEIbHbBIE PACCYKICHHUS B XOJE PEUICHUS CTEPEOMETPUYECKUX 3a1ad U
3aJjad  C TPAKTHUYECKUM cojepxaHueM, (OPMUPOBAHUE MPEACTaBICHUS O HEOOXOAUMOCTH
JI0Ka3aTeJIbCTB IIPU OOOCHOBAHWN MAaTEMAaTUYECKUX YTBEPKIAECHUN U POJIM AKCHOMATHKHU B IIPOBEIECHUU
JIENYKTUBHBIX PacCyXJICHUM;

pa3BUTHE U  COBEPIICHCTBOBAHME MHTEJUIEKTYalIbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH
oOyuaroluxcsi, M03HaBaTeIbHOW aKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHUN, KPUTUYHOCTU MBIILJICHUS,
HHTEpEca K U3Y4EHHUIO T€OMETPUH;

¢dopmupoBanre GyHKIMOHATIHHON IPAMOTHOCTH, PEJIEBAHTHON T€OMETPUN: YMEHHS paCcIIO3HABATh
MPOSIBIICHUSI TEOMETPUYECKUX TIOHATHI, OOBEKTOB W 3aKOHOMEPHOCTEH B pealbHBIX MKU3HEHHBIX
CUTyalusiX M TPU M3IyYEHUU JPYyruxX Y4eOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJAEIUPOBAaHUS PEATbHBIX CHUTYyallMd, MCCIEAOBAaHUSA IIOCTPOEHHBIX MOJEIEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJIepKaTeIbHBIMH JIMHUAMH YydeOHoro kypca «l'eomerpusi» B 10-11 kmaccax
apisitores:  «lIpsiMble W IIIOCKOCTM B mpocTpaHcTBe», «MHOrorpanHukn», «Tema BpameHus»,
«BekTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBEY, «/[BUIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO T1peboBaHHE «YMETb ONEPUPOBATH IMOHATHSIMUY,
pEJIeBaHTHBIMHM T€OMETPUU Ha yriayOonéHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHUTCS KO BCeM
COJIEP>KaTENIbHBIM JIMHUSAM y4eOHOro Kypca, a opMUpOBaHUE JTOTUYECKUX YMEHUHN pacrpeensercs He
TOJIBKO TI0 COAEP)KATEIbHBIM JIMHUSAM, HO W 1O ToaaM oOydenus. CoxepikaHue oOpa3oBaHuS,
COOTBETCTBYIOLIIEE IMPEIMETHbIM pe3yiapTaTaM ocBoeHus DenepanpHoil padodeil MporpaMmsl,
pacnpeenéHHbIM 0 rojlaM O0yuYeHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHIMITHATIBFHBIM BOIIPOCaM 00yJaroiecs: oopamainuch HEOAHOKPATHO. DTO MO3BOJISET OPraHU30BaTh
OBJIaJICHUE TE€OMETPUUYECKUMHU MOHATHSMH U HABbIKAMHU IIOCJIEJIOBATEIbHO M IIOCTYNATEIbHO, C
COONIIOJICHNEM TPHUHIUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMSA BKIIOYATh B OOIIYI0 CHUCTEMY
TEOMETPUUYECKUX TMPEJICTaBICHUM OOydaroumxcs, pacmupss u yroyonss e€, oOpasys HpOYHbIE
MHOECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTh ycioBus Ui guddepeHnmanuy  00ydeHUs, TMOCTPOCHHS  WHIWBUIYAIbHBIX
00pa3oBaTeNbHBIX MPOTpaMM, O00ECHEeUuTh YIIIyOJEHHOE H3yueHHE T'€OMETPHM KakK COCTaBJISIOLICH
yueOHoro npenmera «MaTemMaTukay;

MOATOTOBUTH OOYYAIOLIUXCS K MPOJIOJIKEHHUIO U3YUYEHUsI MaTeMaTHKU ¢ yu€TOM BeIOOpa Oyayiiei
npodeccuu, odecreynBas MPeeMCTBEHHOCTh MEXKTy OOIINM U MpodhecCuOHATBLHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHoro xkypca «I'eomerpusi» Ha yriy0ia€HHOM ypoBHE oTBoauTcs 204 yaca: B 10
knacce — 102 yaca (3 yaca B Hezento), B 11 knmacce — 102 vaca (3 daca B Hezemio).

BEPOATHOCTB U CTATUCTUKA

VY4eOHbIil kypc «BeposITHOCTh U CTaTUCTHKA» YIIIYOJIEHHOTO YPOBHS SIBIISIETCS MPOJIOJIKEHUEM U
pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca YriyON€HHOrO YPOBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHMs. YueOHbIM Kypc NpeqHasHaueH i (OpMHPOBAaHUS Yy OOyYArOIIMXCS CTAaTUCTHUECKOU
KyJIbTypbl M IIOHMMaHUS pPOJU TEOPUM BEPOATHOCTEH KAK MaTEMaTU4YECKOrO0 HMHCTPpYMEHTa I
U3YYEHUs CIy4alHbIX COOBITHI, BeNWYMH U mporeccoB. llpu wu3ydyeHuun Kypca oOoramaroTcs
npeicTaBiIeHHs] 00ydaroluXCcsl 0 METOJaX MCCleA0BaHNs U3MEHYMBOTO MHPA, Pa3BUBAETCS IOHUMaHUE
3HaYMMOCTH UM OOIIHOCTM MAaTeMaTHMYeCKHMX METOJOB TIO3HAHUS Kak HEOTheMJIEMOHl uacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHU.

CopepxaHue yd4eOHOTro Kypca HalpaBJIEHO Ha 3aKperyieHue 3HAHUMN, MMOIyYE€HHBIX MPU U3yUEHHUH
Kypca Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, U Ha PAa3BUTHE IMPEACTABICHUI O ClydaillHbIX
BEIIMYMHAX U B3aUMOCBA3SIX MEXKIY HUMH Ha Ba)XKHBIX IPHUMEPAX, CIOKETBI KOTOPBIX IOYEPIHYTHI U3
OKpy»Katomiero mMupa. B pesynprare y oOydarommxcs IODKHO cHOpMUPOBATHCS IPEICTaBICHUE O
Hauboiee y1'IOTp66I/ITeJ'H)HI)IX n O6H_[I/IX MAaTEMAaTUYCCKUX MOACIAX, HCIIOJB3YEMBIX [JIsI OIIHNCAaHUA



AHTPOTIOMETPUYECKUX U JAeMOTrpadUUeCKUX BEIMYUH, TOTPEITHOCTEH B pa3jMYHbIC POjJa HU3MEPCHHUSIX,
JUITUTEIBHOCTH 0€30TKa3HOM paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUN U
mporueccoB B oOuiecTBe. YueOHbINH Kypce sIBisieTcs 6a30ii A1 OCBOEHUSI BEPOSITHOCTHO-CTaTUCTHUECKUX
METOJIOB, HEOOXOIMMBIX CHEIHATMCTaM HE TOJIBKO WHXCHEPHBIX CHEIHAILHOCTEH, HO Takke
COLIMATILHBIX M TICUXOJIOTUYECKUX, MOCKOJIBKY COBPEMEHHBIC OOIIECTBEHHBIC HAYKH B 3HAYMTEIHHOM
Mepe HCIONb3YIOT anmapaT aHajin3a OoiblIuX AaHHBIX. L[eHTpaabHyI0 yacTh yueOHOTro Kypca 3aHUMAeT
oOCcyXJeHre 3akoHa OoJbIIMX 4YHuced — (YHIaMEHTAIBHOTO 3aKOHAa MPUPOAbI, HUMEIOLIETO
MaTEeMaTHYECKYIO (hOpMaTU3aInIo.

B cooTBercTBUMM C YyKa3aHHBIMU IIENIIMH B CTPYKType Yy4deOHOTO Kypca «BeposTHOCT U
CTaTUCTHKA» Ha YriayOJIEHHOM ypOBHE BbIJIEJICHBI OCHOBHBIE COJIEpKaTelbHble TUHUM: «CiydaliHble
COOBITUA U BepoATHOCTU» U «CiyyaiiHble BETMUMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMrMO OCHOBHBIX JIMHUW B y4EOHBIH KypC BKJIIOYCHBI JJIEMEHTHI TCOPHH TpadoB U TEOPUU
MHOXECTB, HEOOXOAWMBIC IJIsi MOJHOIEHHOIO OCBOCHHS MaTepuaja JaHHOro y4yeOHOro Kypca u
CME)KHBIX MaTEMaTHUYECKUX y4EOHBIX KYPCOB.

Copepxanne muHuM «CiydailHble COOBITHSI W BEPOSTHOCTH» CIYXKUT OCHOBOW  JIJIst
(GbOpMHUPOBaHHS TPEACTABICHUN O PACIPEACICHUN BEPOSTHOCTEH MEXIy 3HAUYCHUSMHU CITyYaiHBIX
BEJIMYMH. Ba)kHyl0 4acTb B ATOM COAEP/KATEIBHON JIMHUM 3aHUMAET U3YYEHUE T'E€OMETPUYECKOrO M
OMHOMHUAIBHOTO paclpee/ieHui U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAIOTaMU — MOKa3aTENbHBIM U
HOPMAaJIbHBIM PaclpeleICHUSMH.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU CIIyYaHBIMM BEJIIMYMHAMU W PACHPEACICHUSAMM,
AKIICHTUPYIOT BHUMAaHHE OOYYalOIMXCS HAa OMUCAHWU M U3YyYEHUU CIIYyYaWHBIX SBJICHUU C MOMOIIBIO
HenpephIBHBIX  (QyHKIUA. OCHOBHOE BHHMAaHHME YJENIAETCS IO0Ka3aTeIbHOMY UM HOPMajJbHOMY
pacrpeiesieHUsIM.

B yuebGHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMUTEIBHOE U3YyYEHUE CBSI3M MEXIY ClydalHBIMU
BEJIMYMHAMU W OIHCAaHUE 3TOH CBS3HM C MOMOIIBI0 KOA(PPHUIIUEHTA KOPPEISIUU U €r0 BBIOOPOYHOTO
aHajora. JTHU 3JIEMEHTbI COJIEpKaHUsl Pa3BUBAIOT TeMy «JluarpaMmbl pacceMBaHMs», U3YUYEHHYIO Ha
YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, U BO MHOTOM OIUPAIOTCS Ha CBEIEHUS U3 KYPCOB alreOpsl U
TEOMETPUH.

Emé ommH s1eMeHT coaepkaHus, KOTOPBIM Mpeaaraercss Ha O3HAKOMHUTEIbHOM YpPOBHE —
MOCIIE0OBATEIBHOCTh CIIyYalHbIX HE3aBHCUMBIX COOBITH, HACTYMAlOMIMX B €IWHUIY BpPEMEHHU.
O3HakOMJICHHE C pachpeielieHHeM BEpOATHOCTEH KOMWYECTBA TAaKMX COOBITHI HOCHUT pPa3BUBAIOIIHIA
XapakTep M SABISETCS AaKTyaJbHBIM JUIA OyAylux aOWTypHEHTOB, TMOCTYMAIIIMX Ha Yy4eOHBIE
CHEIUAIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HaYKaMH, TICUXOJIOTHEN U YIIPABICHUEM.

Ha usydenne yueGHOTO Kypca «BeposTHOCTh U CTaTUCTHKA» Ha YIIyOJIEHHOM YPOBHE OTBOJIUTCS

68 uacos: B 10 knmacce — 34 1aca (1 4ac B Henemo), B 11 knacce — 34 waca (1 yac B HEZIEIIO).



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BLIYUCICHUA

Parnmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuojudeckue apoodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pellieH!s NPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JleiicTBuTenpHbIe YKcna. PalmoHambHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
OIEepalyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIECHUS, IpaBWJIa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYHCIICHUM.

Crenens ¢ nenbM nokasareneM. bunom Heiotona. Mcnonbs3oBanue noaxoasimend Gopmbl
3aIIUCHU ACUCTBUTENBHBIX YUCEII Ul pELIEHUs IPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHbIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHp ¢ panMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATypaTbHBIC JIOTAPUPMBI.

CuHyC, KOCMHYC, TAHI€HC, KOTAHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHus! M HEpaBEHCTBA

ToxnaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHusA. YpPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBa.

OCHOBHBIE METOJIbl PELICHHUS LIETIbIX U JPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NE€peMEHHOH. JleneHne MHOrodjgeHa Ha MHOTOYIEH C OCTAaTKOM.
Teopema be3y. Muorousnensl ¢ riensivMu kodddummrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTEIIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. OCHOBHBIE METOABI PEUICHHMsS  HUPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUH.

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue (opmynsl. [IpeobOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKECHUM. PellleHre TpUroHoMeTpu4eCKuX ypaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHM.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIEHUE €T0
3HA4YEHMS, IPUMEHEHNE OINPEIEINTENS I PEIICHHs] CUCTEMBI JINHEWHBIX ypaBHEHUN. Pemenne
MIPUKJIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne mocTpoeHHON
MOJIEJIN C ITIOMOILBIO MATPUIL] U OIIPEACIIUTEIIEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJENIECH peaJbHOM CUTyallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHH M HEPAaBEHCTB K PEIICHHI0 MAaT€MaTHYeCKMX 3aJad U
3aJa4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuHo obOpatnblie (yHkiuu. Kommosuius
byukuuil. ['padux pynkuun. dnemeHTapHble mpeodpazoBanus rpadukoB QyHKIUH.

Ob6unacTp onpeneneHuss U MHOKeCTBO 3HaueHUW ¢yHkiuu. Hynu ¢ynkuuu. [Ipomexyrku
3HaKonocTossHcTBa. UETHble M HeuéTHble QyHKUMU. [lepuognueckue ¢ynkuuu. IlpomexyTku



MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl U MUHUMYMBI (YHKIIMU. Hanbomnbiiee U HauMeHbIIIee
3HaYeHUs PYHKIMH Ha IPOMEXKYTKE.

Jluneiinas, kBagpaTudHas ¥ ApOOHO-TMHEHHAs GYHKIIUN. DIIEMEHTapHOE UCCIICI0OBaHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast pyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KopHs N-0il creneHu kak (QyHKUMU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJIEeM.

[Toka3zarenbHas U Jorapudmuueckas QyHKIHH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOI'O APryMEHTA.

OYHKIMOHATBHBIE 3aBUCHMOCTH B PEATBHBIX MPOIECCaX U SBICHUAX. | paduKu peabHbIX
3aBUCUMOCTEH.

Hayana maTremMaTH4yeckoro aHajaimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHuUs MOCIIe0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE IIOCIIEIOBATEIbHOCTH. VICTOpUS BO3HHKHOBEHUS
MaTeMaTUYECKOI0 aHalIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrndeckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH eOMETPHUECKON MPOTrPECCHU.
JIMHENHBI M SKCHOHEHUHAIbHBIM pocT. Yuciao e. @Dopmyna CIOKHBIX IPOLEHTOB.
Hcrnonbs3oBaHue NPOTrpeccuu Ul peLIEHUs PEAIbHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢byuknuii. CBoiicTBa (YHKIUN HENpPEpBIBHBIX HA OTpe3ke. MeToJl MHTEPBAJOB Ui PEIICHHUS
HepaBeHCTB. [IpruMeHeHrne CBOWCTB HEMTPEPBIBHBIX (DYHKIUH JJIs1 pEIICHUS 3a/1a4.

[TepBast u BTOpas nmpousBoaHbie QyHKIMK. OnpeeeHne, TeOMETPUISCKUN U (PU3HISCKUN
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QpyHKIMH.

[TpousBoaubie dneMeHTapHbIX QyHKIUN. [Ipor3BoaHAsS CyMMBI, IPOU3BEACHHUSI, YACTHOTO
Y KOMIO3UIIMU (QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
IIpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO almapara sl ONMUCAaHHUS PEajbHbIX IPOLECCOB U
SIBJICHHH, IPY PEIICHUH 3a/1a4 U3 IPYTUX yU4eOHBIX MTPEAMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIEC YPABHECHMUS.

11 KJIACC

Ynciia ¥ BLIYHCICHHUS

Harypanpable w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiiee obmee kpatnoe (manee — HOK),
OCTaTKOB IO MOAYJIO, anropuTMa EBKina s penieHus 3aa4 B [eNbIX Yhcax.

KommiekcHble uymcna. AnreOpandeckas W TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YhCia. ApU(PMETHICCKHE ONEPAMA ¢ KOMIUIEKCHBIMH YnciaMu. M300paxkeHne
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. Kopau N-oit ctenenu u3
KOMIUIEKCHOTO 4mcna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNn [UIsl pelieHus (QU3NYECKUX U
TCOMETPHYCCKHX 3aJ1ad.



YpaBHeHHUS M HEpaBEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOIIBI0 TPUTOHOMETPUUYECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuyeCcKuX HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHBIX U JIOTapU(MUUYECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UpPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEeHUs1, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHOH JKW3HM, WHTEPNPETALHUs IOJyYSHHBIX
pe3yNbTaTOB.

DOyHKIUM U TpadpuKu

I'paduk kommnosunun QyHkuuii. I'eomerpuyeckue oOpas3bl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U Tpa(uKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHHUH M HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnionb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEJAMETOB U PEATbHOM KU3HH.

Hayana maTemMaTn4yeckoro aHajaimsa

[IpumeHeHne MPOU3BOIHOMN K HCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTpE3Ke.

IIpuMeHeHre NPOU3BOJHOM [UIl HAXOXKICHHS HAWIYYIIEr0 pPEIICHUS B IPHUKIAJIHBIX
3ajavax, AJs ONpeAeNieHUS CKOPOCTH U YCKOpPEHUs Mpolecca, 3aJaHHOro (QopMyaoi HIu
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbiX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Berducienue onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOLMaAed IJIOCKUX @uryp u 00BEMOB
F€OMETPUYECKUX TEJ.

[Tpumeps! pemenuit auddepeHnranbHbIX ypaBHeHHH. MaTteMaTHueckoe MOJIeIMpOBaHKe
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaNbHBIX YPaBHEHUH.

10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, TNIOCKOCTh, TPOCTpaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM TMOCTPOSHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEpeceKarouIrecs, napauieibHble U
CKpenuBaromuecs npsmMeie. [Ipu3Haku ckpemuBaronmxcs npsamMeix. [lapamienbHOCTh MPSAMBIX U
MJIOCKOCTEM B MPOCTPAHCTBE: MapajlieNbHbIE MPsIMbIE B MPOCTPAHCTBE, MapaJUIEIbHOCTh TPEX
NpsIMBIX, MapajyIeJIbHOCTh MHOpsIMOM U 1ockoctH. [lapamiensHoe U IEHTpaJibHOE
poeKTupoBaHue, n3odpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIIbHOTO MPOSKTUPOBAHUS.
N3o0pakenune Guryp B mapauieTbHON MPOEKIMUA. YTIIBI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXAy NpSIMBIMH B MPOCTpaHcTBe. [lapamnenbHOCTh MIOCKOCTEH: MapajuieabHble MIOCKOCTH,



CBOICTBA MapayieNbHBIX TIockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TeTpa’ap, NapajIeeNuIe ], TOCTPOCHUE CEYEHUH.

[lepneHUKYISIpHOCTE OPSAMOM M IJIOCKOCTH:  MEPHEHIUKYJISPHBIE MpsIMBIE B
IIPOCTPAHCTBE, IIPSMBbIE IApajUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHON
I0CKOCTH. OpTOTrOHANBHOE MPOEKTUpOBaHUE. [leprneHIuKyasp U HAKIOHHBIE: PACCTOSAHHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 MIOCKOCTH, MPOEKIHs (PUTyphl HA MIIOCKOCTbD.
IlepneHquKyISIPHOCTD IUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTed. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYTIibl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOU U TJIOCKOCTBIO, IBYTPAHHBIA YI0JI, TUHEUHBIN
yroa JBYIpPaHHOro yria. TpéXrpaHHblii M MHOrorpaHHble yribel. CBOWCTBa IJIOCKHX YIJIOB
MHOrorpatHsoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKH

Bunbl MHOrorpaHHuUKOB, pa3BépTka MHororpaHHuka. [lpusma: n-yronapHas npusMma,
npsMasi 1 HAaKJIOHHAas MPHU3MBbI, OOKOBasi W TOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
IIPSAMOYTOJIBHBIA MapajulelIeNIiNe]l W ero cBoWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oinepa. IIpoctpanctBenHas teopema Iludaropa. IMupamwmma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMuasl. CBoiicTBa pédep U OOKOBBIX TpaHei
IIpaBUJIBHOM IUpamubl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHJIbHAs NpPHU3Ma M IIpaBUIIbHAs
NUpaMuJia, paBUiIbHASL TPEYTOJIbHAS MUPAMUJIa U IPABUIbHBIN TeTpasap, kyO. [IpeacraBnenue
0 MPaBWIbHBIX MHOTOI'PAaHHUKAX: OKTa3Ip, HOJAEKA3P U UKOCAIP.

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans 6okoBoit
IIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH IPSAMOM IPU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOI IMOBEPXHOCTU MPsIMOM mpu3mbl. [lnomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTHU
MPaBUIILHON MUPAMUJIBI, TEOPEMA O IIOIIAN YCEUEHHOU MUPAMU/IBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOIPAHHHMKOB.
CummMerpusi B TpaBUIBHOM MHOTOIPAaHHUKE: CHMMETPHUS Mapajulesienuneaa, CHUMMETPHs
IIPaBUJIBHBIX ITPU3M, CHMMETPHS IPABWIIBHON TUPAMU/IBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOIOJOKHO HAaIpaBICHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHS C BEKTOPAMHU: CIIOKEHUE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXCHHME BeKTopa Ha uwncio. CBoicTBa cloXeHHs BeKTopoB. CBolcTBa
YMHOKEHHS BeKTOpa Ha 4ucio. [IoHdaTne xomiuiaHapHbele BEKTOphI. IIpU3Hak KOMIIIaHApHOCTH
Tpéx BekTopoB. [IpaBwio mnapamnenenunena. Teopema O pa3ioKEHUU BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTOopaM. [IpsAMoyronpHasg cucTtemMa KOOpPAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHM BEKTOpAa M KOOPAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEIEHUE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[TonsTHs: UMIMHIpPUYECKas TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTb, Cdepuyeckas
MOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumaoe pacrnonoxeHnue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. U300paxeHne Ten BpaleHus Ha mIockocTu. Pa3BépTka nmnunapa u konyca. CUMMeETpHs
ctheps! u mapa.



O6bém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajenenunena U cieacTsus u3 He€. OO0bEM NpPAMOM M HAKIOHHOM NPU3MBI, IWIUHIPA,
nupamMubl 1 KoHyca. O0bEM 1mapa U apoBOro CErMEeHTa.

KomOunanuu Ten BpalleHuss M MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTrpaHHUKA, OIIMCAHHOIO OKOJIO C(ephl, chephl, BHUCAHHOI B
MHOT'OTPaHHMK WJIU TEJIO BPALICHHUS.

[Tnomane MOBEPXHOCTH HMWIWHApA, KOHYca, Iuiomans chepel u e€ yacteir. [logobue B
npoctpanctBe. OtTHomieHHe O00BEMOB, TUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYP.
[IpeoOpa3oBanue nonodus, romorerus. PemeHue 3amgady Ha IUIOCKOCTH € MCIIOJIb30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTtpoeHne ceueHUI MHOTOTPAaHHUKOB W TEJI BpAIICHUSA: CEUYEHUs LWIMHApA
(mapasmienbHO M TMEPIEHIUKYISIPHO OCH), CEUYeHHs KOHyca (mapajijiesibHble OCHOBAHUIO M
IPOXOJALIME Yepe3 BEpIIMHY), CEUEHHUs Iapa, METO/bI ITOCTPOEHUS] CEYEHUIH: METOX CIIEJOB,
METOJ BHYTPEHHETO POCKTUPOBAHUS, METO/, IEPEHOCA CEKYILEH TUIOCKOCTH.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu HajJ BEKTOpaMu. BeKTOpHOE yMHOXEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yYMHOXEHHA. IIpsiMoyronbHas cucrema KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTOX MpH
peLIeHNH TEOMETPUUYECKUX 3a/1a4.

JIBUKeHHS B IPOCTPAHCTBE

JBwxkenuss npoctpanctBa. OrtoOpakeHus. JIBwkeHus u paseHcTBO ¢uryp. OOmme
CBOMCTBAa JBWKEHUH. Bunbl ABM)KEHMI: NapajulelbHBIA IIEPEHOC, LEHTpajabHas CUMMETPUS,
3epKaJlbHas CUMMETPHS, TOBOPOT BOKPYT IpsAMOii. IIpeoOpazosanus moxoOus. Ilpsmas u
cthepa Ditnepa.

10 KUIACC

I'pad, cBsa3ubIil rpad, mytu B rpade: nukisl u nenu. CteneHp (BaJIEGHTHOCTb) BEPILIMHBI.
['padsr Ha TOCKOCTH. [lepeBnsi.

CrnyyaliHple 3KCHEpUMEHTHI (ONBITHI) M CIIy4ailHble COOBITHS. DJIEMEHTApHbIE COOBITHUS
(ucxozpl). BeposiTHOCTH ciydaiiHOTO COOBITHS. BIM30CTH 4acTOTBI M BEPOSITHOCTU COOBITHH.
Crny4aiiHble ONBITHI C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITHUSAMU.

Ornepanuu HaJl COOBITHSMU: TEepecedeHue, 00beIMHEHHE, TPOTHUBOIIOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyra cloKeHUs: BEPOATHOCTEH.

VYcnoBHasA BEPOSATHOCTb. Y MHOXKEHUE BEPOATHOCTEU. JlepeBO Cl1yd4allHOrO HKCIIEpUMEHTA.
®opmyia noiaHoi BeposaTHocTu. Popmyna baiteca. HezaBucumblie coObITHS.

bunapHbIii ciiydaliHbIM ONBIT (MCTIBITAHUE), yCIIeX U Heynada. HezaBucruMble HCIIBITAHUS.
Cepusi HE3aBUCHMMBIX HUCHBITAaHUN 10 mepBoro ycmnexa. [lepecranoBku u ¢daxropuan. Hucnio
coueranuil. Tpeyronsauk [lackans. @opmyna 6uHoma HeroToHa.

Cepuss He3aBUCHMBIX HchblTaHui bepnymmu. CoydaiiHelii  BBIOOp U3  KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. PacrnpeneneHue BepoATHOCTeH. [luarpamMma pacrpeneneHus.
Onepaunyu Hax ciaydyalHBIMM BeluuMHamu. buHapHas coiydaiiHass BenuunHa. [Ipumepsl
pacripeielieHuil, B TOM 4HClIe TeOMETPUUECKOe U OMHOMHUAIIBHOE.

CoBMECTHOE pacmpefelieHue ABYX CIy4ailHbIX BeanduH. HeszaBucumblie ciaydaitHbie
BeIMUYMHbL. MaremaTHueckoe OXHAaHue ciydailHoM BenuuuHbl (pacnpenenenus). [Ipumepst
OPUMEHEHHs MaTeMaTH4eCKOro OXHJaHUs (CTpaxoBaHHe, JoTepes). MaremaTtuiyeckoe



OXKulaHue OMHApHOW CIy4dailHOM BeMMYMHBI. MaTeMaTHUeCKOe OXKHJAAHUE CYMMBbI CIy4alHBIX
BEJIMYMH. MaTeMaTn4eckoe 0’KUJaHue Te€OMETPUUECKOT0 U OMHOMUAIBHOTO pacIpeieIeHHM.

Hucniepcusi W CTaHIAPTHOE OTKJIOHEHWE CIy4yalHOW BETWYUHBI (pacmpenesieHus).
Jucnepcuss OMHAPHOW CIy4ailHOW BETMYMHBI. MaTeMaTHYeCKOe OXUJIAHHE IMPOU3BEACHUS U
JUCIIEPCUSl CYMMBI HE3aBUCUMBIX CIIy4alHBIX BEJIMUUH. J(UcIiepcus U CTaHJAapTHOE OTKIOHEHHE
OMHOMHUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTO
pacupeneneHus.

11 KUIIACC

HepasenctBo YeOwpmméBa. Teopema YeObnuéBa. Teopema beprymmu. 3akoH Oombmimx
yucen. BpiOopounslii metox wuccnenoBanuii. Bribopounsie xapakTepucTukd. OlLeHHBaHHE
BEPOSITHOCTH COOBITUS 110 BEIOOPOUHBIM JaHHBIM. [IpoBepka MpoCTeHIMX TUIOTE3 ¢ IOMOLIBIO
W3YYEHHBIX paclpeneiecHui.

HenpepeiBable ciydaiinble BenuuyuHbl. [Ipumepbl. DyHKIUSA IIIOTHOCTH BEPOSTHOCTH
pactpenenenus. PaBHOMepHOe pacmpefelieHMe M €ro CBOMCTBA. 3ajaud, NPUBOIAIIME K
[IOKA3aTeIbHOMY PpAaCIpENeiICHHUI0. 3ajaud, NPUBOIALIME K HOPMAJIbHOMY PACIpEAEICHUIO.
@DyHKIUSA IIOTHOCTH BEPOATHOCTH I10KA3aTENBHOIO pacHpeAeieHus, (QYHKUUS IUIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOIO pactpezaeieHus. OyHKIKS IUIOTHOCTH M CBOMCTBA HOPMAJIbHOIO
pacnpeneieHus.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaud, NPUBOIALIME K
pacnpenenenuto Ilyaccona.

KoBapuamust aByx ciydailHpiXx BenuduH. Koa(pUIHMEHT IHMHEHHOW KOppesiuu.
CoBmecTHBIC HAOMIONEHUS IBYX BennunH. Beibopounsiii koadduuuent koppensun. Paznmuyne
MEXy JUMHEHHON CBS3bI0 M INPUYMHHO-CIEACTBEHHOM CBsI3bl0. JIMHENHas perpeccus, METOJ
HAaUMEHBIINX KBaJPATOB.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA «AJI'EBPA M
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knaHCcKoOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YYAIOIIETOCsl KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTBA, MPEACTABICHUE O MATEMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SIBJCHUH, MPOIEAYP T'PaXKJAHCKOTO oOIIecTBa (BBIOOPHI, OMPOCHI U JIPYroe),
YMEHHUE B3aWMOJICHCTBOBATh C COIMAJIbHBIMH MHCTUTYTAaMH B COOTBETCTBUM C HUX (PYHKIUSIMH M
Ha3HAUYCHHEM;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUUCKON TPAKIAHCKOW HACHTHYHOCTH, YBKEHUS K IPOIUIOMY H
HACTOSIIIEMY POCCUMCKON MAaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHXKEHHSIM POCCHUHCKHX
MAaTEMaTUKOB U POCCUHCKON MAaTEMATHYECKOW IIKOJIbI, HCIIOJIb30BAHUE ITUX JTOCTHKEHUN B JPYTrUX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH pOCCHUIICKOro Hapoia, chOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHXKCHHN HAYKH
U JICSITEITLHOCTHIO YIEHOTO, OCO3HAHUE JIMIYHOTO BKJIAJ[a B TIOCTPOSHUE YCTOMYUBOTO OYIYIIETo;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOILIEHHUE K MHPY, BKIIOYAs 3CTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/la4, PpEHICHUH, pPACCYXIECHUH, BOCHPUUMYUBOCTH K MATEMATUYECKUM AaCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHIMTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHsI TPUMEHATh MaTeMaTUYECKUE 3HAHHs B MHTEpPEcax 370POBOTO U
06e3omacHOTO 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIIECHUE K CBOEMY 3/I0POBBIO (3I0POBOE MHUTAHUE,
cOanaHCUPOBAaHHBIA PEXUM 3aHITUN U OTIbIXA, peryisipHas (u3nueckas aKTUBHOCTb), (PU3UUECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBHOMN JESITENBHOCTHIO;

6) TpyaoBOro BoCIUTAHUSA:

TOTOBHOCTh K TPYIy, OCO3HaHUE IIEHHOCTH TPYIOJIOOMS, WHTEPEC K Pa3IHYHBIM chepam
PO eCCUOHANIBHON JIEATETLHOCTH, CBA3aHHBIM C MaTEMaTUKOM M €€ TPUIIOKECHUSIMH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BbIOOp OymyIiei mpodeccuu U peann3oBbIBATH COOCTBEHHBIE KU3HEHHBIE
IJIaHbI, TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSDKEHUM BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHHH MPAKTHUYECKUX 3ajad
MaTeMaTU4eCKOW HaNpaBIeHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

cOPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KyIbTypbl, TOHHUMAaHHE BIUSHUS  COIMAIBHO-
SKOHOMHUYECKHUX TMPOIECCOB HA COCTOSIHUE TMPUPOJHONM W COLMAIBHON Cpeabl, OCO3HAHUE
JIO0ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM, OpHUEHTalus Ha MPUMEHEHHUE MaTeMaTHYeCKUX
3HAHUH I PEIIeHUS 3a71a4 B 00JIACTH OKPYXKAIOIIEH Cpeibl, TFIAaHUPOBAHHUE TIOCTYITKOB U OIEHKH MX
BO3MOJKHBIX MOCJIEACTBUM AJII OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW MPAKTHKH, IOHUMAaHUE MAaTEeMaTHYECKON HayKd Kak chephl 4eTOBEYECKON
JEeSTEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH ISl pa3BUTUS LMBWIN3AIUHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKd W MaTEeMaTUYeCKOW KyJIbTypoH Kak CpEeACTBOM TO3HAHHUS MHUpPA, TOTOBHOCTH
OCYIIECTBJISITh MTPOCKTHYIO U UCCIIEIOBATEILCKYIO IEITEIbHOCTh WHINBUIyaIbHO U B TPYIITIE.



METAIIPEJIMETHBIE PE3YJIBTATBI
Ilo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jornyeckne AeMCTBUSA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHUYECKUX O0OBEKTOB, MMOHATHH,
OTHOIIEHUH MEXIy TMOHATHAMH, (OPMYJIUPOBATh OINPEACICHUS TOHATHH, YCTaHaBIIUBATh
CYIISCTBEHHBI MPU3HAK KiIacCU(DHUKAIMKM, OCHOBAHHS i OOOOIICHHUS W CPAaBHEHUS, KPUTCPHH
MMPOBOJMMOI0 aHaAJIU3a;

BOCIIPUHUMATh, (HOPMYIUpPOBaTH M TNPeOOPa3OBBIBATh CYXXKIEHHUS: YTBEPAUTCIbHBIC U
OTpHUIIATENIbHBIE, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TPOTHBOpedrs B (hakrax,
JAHHBIX, HAOIOICHUSAX W YTBEPKICHUSX, NIPeiaraTh KPUTCPUH JJIsl BBISIBICHUS 3aKOHOMEPHOCTEH
Y MPOTUBOPEYHI;

JIeJIaTh BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIOUEHU I, YMO3AKIIOUECHUH IO aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIBHO JI0KAa3aTeIbCTBA MAaTEMATUUECKUX YTBEPKACHUHN (TIPSIMbIE U OT
MIPOTUBHOTO0), BBICTPaNBaTh apryMEHTAIIUIO, TPUBOJUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBHIBATh
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh COCcO0 permieHus ydeOHOW 3amaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BBIOMpaTh HarOO0JIee TOIXO SN C Y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBrble nccaenoBaTelbLCKHe JeHCTBHA:

UCIOJIb30BaTh BOMPOCHl KaK HCCIEIOBATENbCKUA WHCTPYMEHT MO3HAHUS, (HOpPMYIHpOBAThH
BONIPOCHI, (UKCHPYIOIIHE NPOTUBOpPEUYHE, MpOoOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE,
(hopMHPOBATH THUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIIAI0, MHEHUE;

MPOBOJUTh  CAaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA ~ SKCIEPUMEHT,  HMCCJIEAOBAaHUE MO
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OObeKTa, SBICHHS, MpoIlecca, BbISIBICHUIO
3aBUCUMOCTEN MKy 00bEKTaMU, IBICHUSMHU, ITPOIIECCAMH;

CaMOCTOATENbHO (OPMYTUPOBATh OOOOIIEHHS W BBIBOABI MO pe3yjbTaTaM MPOBEAEHHOTO
HaOIIO/IEHHUs, WCCIIEeIOBaHMS, OIIEHWBATh JOCTOBEPHOCTH IMOJYYEHHBIX pPE3YyJIbTaTOB, BBHIBOJOB H
0000IIIeHMI;

MPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, & TAKKE BBIIBUTATh MPEANOIOKEHHUS O €r0
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanmeii:

BBISIBJIATH JehUIUTH MHPOPMAIUH, JAaHHBIX, HEOOXOIMUMBIX JUIsi OTBETa Ha BOMPOC U s
perieHus 3a1a4u;

BBIOMpaTh ~ MHPOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,  aHAJIU3UPOBATh,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U OPM MPEACTABICHUS;

CTPYKTYypUpPOBaTh HMH(OpMAIINIO, MPEACTABIATh €€ B Pa3aUYHbIX (QopMax, WILTIOCTPHUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh MHPOPMAIIHH IO CAMOCTOSITEIbHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Oo01enue:

BOCIIPUHUMATh W (OPMYJIUPOBATH CYXACHUS B COOTBETCTBHUH C YCIOBHSIMH U IIEJISIMHU
oO1eHus, sICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMUCbMEHHBIX TEKCTAX,
JIaBaTh MOSICHEHUSI 110 X0y PEIIEHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJIYY€HHBIA PE3yNbTaT;

B Xo0/e OOCYXIEHHUs 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOIEMBI,
permaemMoi 3amadyu, BBICKA3bIBaTh HJCH, HAIEJICHHBIC HA TIOMCK PEIICHHs, COMOCTaBISATH CBOH
CY)KJIEHUS C CYXIEHUSMH JPYrUX YYaCTHUKOB JHAIIOra, OOHAPY)XHBATh pPa3jU4Me U CXOJICTBO
MTO3UIINHA, B KOPPEKTHON (hopMe GOpMYITHPOBATH PA3HOTIIACHS, CBOM BO3PAKECHHUS,;



MPE/ICTaBIATh PpEe3yNbTaThl pEIICHUs 3aJayd, SKCIEPUMEHTa, HCCIEJOBaHMs, IMPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (hOpMAT BBICTYIUICHUS C YYETOM 3ajad MPE3EHTAIMH U OCOOCHHOCTEH
ayTUTOPHUH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuszaums:

COCTaBIATh IUTAH, aJTOPUTM pEIICHUS 3aJaud, BBIOUPATH CIOCO0 pEImIeHHs ¢ Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI peUICHHUH ¢ yu€TOM HOBOM HH(DOpMaLIHU.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BIIQJICTh HABBIKAMU TIO3HABATEIHLHON pPe(ICKCUU KAaK OCO3HAHMS COBEPIIACMBIX JECHCTBUN U
MBICITUTENBHBIX TPOIECCOB, MX PE3YJIbTATOB, BIAJACTh CIOCOOAMU CAaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3yJibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

MpeIBUJIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IPH pEIICHWU 33aJadd, BHOCUTHh
KOPPEKTHBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, MAHHBIX, HAMJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LENU U YCIOBUAM, OOBSACHATH NMPUUYHMHBI JOCTHUKCHUS
WIHM  HEIOCTIKEHHUS  Pe3yabTaTOB  JIEATENbHOCTH, HAXOAWUTh OIIMOKY, JlaBaTh  OIICHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJbHOCTD:

MOHUMATh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAJIbHONH pabOThI MpHU
pelleHny y4eOHBIX 3a/1a4, IPUHUMATH 11eJIb COBMECTHON eATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOH paboThI, pacpeAeiisaTh BUIBI pPadOT, TOTOBAPUBATHCS, OOCYXKIATh MPOIECC U PE3yIbTAT
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TIpPyHNHOBbIX (opmax paboTel (0OCyxkaeHHs, OOMEH MHEHMi, «MO3TOBbHIE
IITYPMbI» U UHBIE), BBIIIOJHATH CBOIO 4acTh PabOTHI M KOOPIAMHUPOBATH CBOU JCHCTBUS C IPYTHMMHU
YJICHaMHd KOMaHJIbl, OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMUN TPOAYKT IO KPHUTECPHSIM,
c(hOpMYyIMPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJBbTATHBI

K koHmy oOyuenuss B 10 kJjacce oOydaroIIMICS MOJYYUT CIEAYIOLINME MpPEIMETHBIE
pe3yabTaThl MO OTJENbHBIM TeMaM pabodell mporpammbl ydeOHOro Kypca «Anredpa M Havajia
MaTE€MaTHYECKOr0 aHAIIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJTHO OIEpPHPOBATH MOHATHAMM: PAlMOHAIBHOE YHUCIO, OSCKOHEYHas MEepUOIuYecKast
IpoOb, MPOLIEHTHI, UPPALMOHATIBHOE YHCIO, MHOXECTBA PAllMOHAIBHBIX U JIEHCTBUTENBHBIX YHCEN,
MOJIYJIb ICICTBUTENBHOTO YUCTIA;

MPUMEHSTh IpOOM U MPOLEHTHI Ul pEelIeHUs NMPUKIAJHBIX 3a/ad U3 Pa3IMYHBbIX OTpaciel
3HaHUH U PeaJbHOM KU3HU;

NPUMEHATh TNPUOMKEHHBIE BBIYMCICHUS, TNPABUIA OKPYIJICHUS, NPUKHUIKY U OLEHKY
pe3yJibTaTa BEIYMCIICHUI;

cBOOOJIHO OMEpUpOBaTh TMOHSTHEM: CTENeHb C IeJbIM [OKa3aTeleM, MCIOIb30BaTh
NOJXOASIIYI0 (OpMy 3alUCH JICHCTBUTENBHBIX YHCEN JJs peIleHUs MNPaKTHUYECKUX 3ajad |
MIPEACTABICHUS JAHHBIX;

cBOOO/IHO ONIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOM CTENEHU;

CBOOO/IHO OTIEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTeleM;

CBOOOJHO OINEpPUPOBATh TMOHATHSAMHU: JIOTapudM 4HCHa, JAECATHUHBIE UM HaTypajbHbIE
norapuMbl;



CBOOOJHO OIEPUPOBaTh MOHATUSAMU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC 4YHCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUSAMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJHO OINEPUPOBATH MOHATUSAMM: TOXKIECTBO, YpaBHEHHME, HEPaBEHCTBO, PAaBHOCHJIbHBIE
YPaBHEHUS U ypaBHEHUS-CIICACTBHS, pABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHBIE METOABl PEIICHUS pPALMOHAIBHBIX U JApOOHO-palMOHAIBHBIX
YPaBHEHMH, IPUMEHATH METOJl UHTEPBAJIOB [UIsl PEIICHHs HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHSIMU: MHOIOWIEH OT OJHOH NepeMEeHHON, MHOTOUJIEH C LIeJIbIMU
KO3 pUIreHTaMU, KOPHH MHOTOUYWICHA, IPUMEHSTH JIeJICHHE MHOTOWICHA HA MHOTOUJIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera niis pemenus 3anad;

CBOOOJHO OIIEpUPOBATh MOHATHAMM: CUCTEMA JIMHEMHBIX YpaBHEHHM, MaTpUILla, ONPeIeINTEIlb
Matpulbl 2 X 2 U €ero reOMETPUYECKHI CMBICII, UCIIOJIb30BaTh CBOMCTBA ONpEAeNUTeNs 2 X 2 s
BBIUMCIICHUS] €r0 3HAYEHHUS, IPUMEHATh ONPENCIIUTENN Uil PEUICHUs] CUCTEMbl JIMHEHHBIX
YpaBHEHUH, MOJEIMPOBATh pEAlbHbIE CUTYallMd C IOMOILIBIO CHUCTEMBl JMHEMHBIX YpaBHEHUH,
UCCJIEI0BaTh IIOCTPOEHHBIE MOJEIU C IOMOILIBI0 MATPHUL] U ONPEACIUTENIeH, UHTEPIPETUPOBATD
IIOJIy4YEHHBIN PE3yJIbTaT;

WCTIOJIb30BATh CBOMCTBA JEMCTBUI C KOPHAMH JIJIs TPe0Opa30BaHUs BHIPAKEHU,

BBIIIOJHATH Mpeo0pa30BaHMs YUCIIOBBIX BBIPAXKEHUM, COAEPKAIMX CTEIIEHU C PallMOHAIbHBIM
IIOKa3aTeleM;

HCIOJIb30BaTh CBOMCTBA JOrapu(pMOB 11 IpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIPAXKEHUH;

CBOOOJHO OTEPUPOBATH MOHATHUAMU: WPpAIMOHAIBHBIC, TIOKAa3aTeIbHbIE U JIoTapu(MUIECKUE
YpaBHEHHUsI, HAaXOAUTh UX PEIIECHUS C IOMOIIbI0 PaBHOCUJIbHBIX IEPEXOJOB WIH OCYIIECTBIASA
IIPOBEPKY KOpPHEM;

IPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYecKue  GopMmysibl  uid  [peoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKEHUN;

CBOOOZIHO  ONEpUpOBaTh  IOHATHEM: TPUTOHOMETPUYECKOE  ypaBHEHHUE, MPUMEHSThH
He00XoAuMBbIe (POPMYIIBI ISl pEIIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUH;

MOJICJINPOBATh PEAbHbIE CUTYAIlMH HA A3bIKE AIreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHHUS,
HEpAaBEHCTBA IO YCJIOBHIO 3a/1a4M, UCCIIEIOBATh IOCTPOEHHBIE MOJIENH C UCIIOJIb30BAHUEM arrapara
anreopsl.

DOYyHKUMH U TPapuKu:

CBOOOJHO OMNEpUpPOBATh MOHATHAMM: (YHKIMS, CHOCOOBl 3aJaHMs (YHKIHMH, B3aUMHO
oOpaTHble (YHKUMH, KOMIIO3ULUS (QYHKUMHA, Trpa@uK QYHKIMM, BBIIOJHATH 3JIEMEHTapHbIE
npeoOpa3oBanus rpaduKoB QyHKINH;

CBOOOJHO ONMEPUPOBATH MOHATUAMH: 00JIACTH ONPEENCHHUs] 1 MHOXKECTBO 3HaYeHUH (DyHKIIMH,
HYJIH (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

cBOOO/IHO OTIEPUPOBAThH MOHATUSAMU: YETHBIE U HEUETHBIE PYHKIIMH, IEpUOANYEcKre QYHKIUY,
MIPOMEXYTKM MOHOTOHHOCTH (PYHKIIMHM, MAaKCUMyMbl U MHUHUMYMbl (QYHKIMH, HauOosbliee H
HaMMEHblIIee 3HaYeHNe (PYHKIIUN Ha TIPOMEKYTKE;

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: CTENEHHass (QYHKUUS C HATypajdbHBIM M IIEJIbIM
MoKasaresem, rpaduk cTerneHHON (PyHKINY ¢ HATypaJbHBIM U LEJIBIM ITOKa3aTeneM, rpaguk KOpHs N-
Oif cTeneHu Kak (PyHKIIUM 00paTHOM CTENEeHH C HaTypalbHBIM IOKa3aTelleM;

ONEepUpOBATh TMOHATUSAMM: JIMHEWHas, KBaJpaTHUyHas M JApOOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(UKOB;

cBOOO/JIHO OIEpUpOBaTh MOHATUSAMU: TOKa3aTellbHasg W Jorapupmudeckas (QYHKIHH, HUX
CBOICTBa U rpaUKH, UCIOJIB30BATh UX I'PpadUKH IS pEIIeHUs YpaBHEHUN;



CBOOOJHO ONEpUpPOBAaTh IOHATHAMU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpEAETICHUE
TPUTOHOMETPUYECKHUX (PYHKIUH YUCIOBOTO apryMEHTa;

UCTOJNB30BaTh Tpapuku (YHKIMHA Ui HCCIEIOBAaHMUSA MPOIECCOB W 3aBUCUMOCTEH MpU
peleHnH 3ajad M3 APYruxX y4deOHBbIX NPEAMETOB M peaJbHOM JKWU3HHU, BBIpaXaTb (opMyiamu
3aBUCUMOCTH MEKIy BEJITUYMHAMU;

Havyana maTeMaTH4eCcKOro aHajim3a:

CBOOOJHO OINEpPHPOBATH TMOHATHAMM: apudMeTHUecKass M TeoMEeTpUYecKas Mporpeccus,
0EeCKOHEUHO YOBbIBalOIlas reoMeTpUuYecKas MpOorpeccusi, JIMHEHHbIH M HKCHOHEHIMAJIbHBIN pPOCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

HCIIOJIB30BATh NIPOTPECCUU ISl PELIECHUS PEAVIBHBIX 3a]a4 IIPUKIIATHOTO XapaKTepa;

CcBOOOZIHO  omepupoBaTb  MOHATUSMM:  IOCIEAOBATEIbHOCTh,  CIIOCOOBI  3aJaHUs
IIOCJIE0BATEIBHOCTEN, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIEAOBATEIBHOCTH, MOHMMATh OCHOBBI
3apOXK/IEHUS] MAaTEMaTUYEeCKOI0 aHaJIM3a KaK aHajau3a OECKOHEYHO MaJlbIX;

CBOOOJHO OIEPUPOBATH TOHATHSIMHU: HENpepbhIBHbIE (YHKIMHM, TOYKH pa3pbiBa Tpaduka
(GbyHKINH, aCHMOTOTHI Tpaduka GyHKINH;

CBOOOJHO ONepUpOBaTh MOHATHEM: (QYHKIUS, HETIPpEphIBHAS HAa OTPE3Ke, IPUMEHATh CBOWCTBA
HeNpepbIBHBIX (DYHKIMHA 1J1s1 peleHus 3a1ay;

CBOOOJHO OTIEpUPOBATh MOHATHAMU: IEPBAst K BTOPAsk MPOU3BOAHbBIC (PYHKIINH, KacaTelabHAas K
rpaduky QyHKIUH,

BBIUUCIIATh NPOU3BOJHBIE CYMMbI, IPOM3BEACHUS, YACTHOTO U KOMIIO3ULIMM ABYX (DYHKIIMM,
3HATh POU3BOIHBIC FTIEMEHTAPHBIX (PYHKIIHIA;

HCIO0JIb30BAaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pEIIEHUs 3a]1a4.

MHo:xecTBa H JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OII€paLli HaJl MHOXKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jjisi ONMCAHMs PEaJbHBIX IPOLECCOB U
SIBIIGHUH, IIPU PELLIEHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB;

cBOOO/IHO ONEpUPOBATH MOHATUSAMU: ONPEEIIEHUE, TEOPEMa, YpaBHEHHE-CIIEACTBHE, CBOWCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

K koHmy oOydenus B 11 kjacce oOydaroIIMiCS TOJYYUT CIEAYIOIIUE IPEIMETHbIE
pe3ynbTaThl MO OTAENBbHBIM TeMaM palouell mporpamMmbl y4eOHOro Kypca «Anrebpa M Havana
MaTE€MaTHYECKOr0 aHAIIN3a»:

Yuciia 1 BbIYMCICHUSA:

CBOOOJTHO ONEPHPOBATH MOHATUSAMU: HaTypaJlbHOE U 1I€JI0€ YMCII0, MHOXKECTBA HATypalbHbBIX U
LeJbIX YHCEN, UCIOIb30BaTh Npu3Haku aenuMocty 1enbix yucesn, HOJl u HOK naTtypanbHbIX uncen
JUIS pellieHus 3a/a4, IPUMEHATh alnroput™ EBkinaa;

CBOOOJHO OIEpUPOBaTh MOHATHEM OCTAaTKa MO MOIYIIO, 3alUChIBaTh HaTypaJbHbIE YHCIA B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

cBOOOHO ONEPUPOBATh MOHITUSIMH: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMIUIEKCHBIX YHCEl,
MIPE/ICTaBIATh KOMIUIEKCHBIE YHCia B alreOpandyeckoid U TPUTOHOMETPUUYECKO (opMe, BBINOIHSTD
apupMeTHYECKHe Orepaly ¢ HUIMU M H300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

cBOOO/IHO OMEpUPOBATH MOHATUSMU: HPpPALMOHANIbHBIE, ITOKAa3aTeIbHbIE U JIOTapU(PMUYECKHE
HEPABEHCTBA, HAXOJAUTh UX PEIICHMS C IOMOIIbIO PAaBHOCUIIBHBIX NIEPEXOIOB;

OCYILLIECTBISATH OTOOP KOpHEH NMpH pellieHNH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO  ONEpUPOBaTH TMOHATHEM TPUTOHOMETPHUYECKOE HEpPaBEHCTBO, IMPUMEHSTH
HeoO0xoIuMble (YOPMYIIBI AJIsl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;



CcBOOOJHO ONEpUPOBATH MOHSATHSIMH: CHCTEMa W COBOKYIHOCTb YpPaBHEHHI M HEpPaBEHCTB,
PaBHOCHIIBHBIE CHCTEMBl M CHCTEMBI-CIICACTBUS, HAXOIAUTh PEIICHUS CHUCTEMbl U COBOKYITHOCTEH
panroHaNbHBIX, UPPAIMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapu(MUUECKUX YPAaBHEHUN U HEPABEHCTB;

pelmate  palUoOHaJIbHBIC, HUpPpPALMOHANBHBIC, I[IOKa3aTeJabHble, JorapudMuyecKkue u
TPUTOHOMETPHYECKHE YPAaBHEHUSI U HEPABEHCTBA, COepkKaIllie MOIYJIN U TTapaMeTphl;

MPUMEHATH TpapuuecKue METOMbI JJIs PELICHUs YPaBHEHUH M HEPaBEHCTB, a TAKXKE 3ajad C
napamMeTpamu;

MOJIETIUPOBATh pPealibHbIE CUTYallMH Ha SI3bIKE aJreOphbl, COCTABISATH BBIPAXKEHUS, ypaBHEHUS,
HEpPaBEHCTBA M MX CHCTEMbl IO YCJIOBHUIO 3aJjaud, HCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
MCIOJIb30BAHUEM allliapaTa ajareOpbl, MHTEPIPETUPOBATH MOITYYEHHBIN pPe3ybTaT.

DyHKIUH U TPaQUKH:

CTpPOUTH TpadUKU KOMIIO3ULIUK (PYHKIHUNA C TOMOIIBIO DJIEMEHTAPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3HITUH JBYX ()YHKIIHH;

CTPOUTH TEOMETpHUYECKHE 00pa3bl YpaBHEHUH M HEPABEHCTB HA KOOPMHATHOM TIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAPUKH TPUTOHOMETPHUECKUX (DYHKIIHIA;

MPUMEHSITh (PYHKUIUU AJI1 MOJICTHUPOBAHUS U HCCIIEIOBAHUS pealbHBIX MPOILIECCOB.

Hauyana maTeMaTH4eCKOro aHaju3a:

WCIIOJIH30BATh MPOU3BOJHYIO JIJIsl HCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HAXOJWUTh HanOOJIbIIIee U HAMMEHBIIIee 3HAaYeHUS (PYHKIINH HEMPEPHIBHOW Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOJIHYIO U1 HAXOXKICHUS HAWIYYILIEro PEIleHHs B MPHUKIAIHBIX, B TOM
YHClie COLMAIbHO-9KOHOMUYECKUX, 3a/ayax, Uid OMpEeesIeHHs CKOPOCTH M YCKOPEHHUS Ipoliecca,
3a1aHHOTO (POopMyIIoN Wik rpaduKom;

CBOOOJHO ONEpUPOBATh TMOHSATHAMHU: IEPBOOOpa3Hasi, ONpeAeNEHHBI WHTErpal, HaXOIHUTh
MepBOOOPA3HBIE TIEMEHTAPHBIX (QYHKIUI U BHIYUCIATH HHTErpal o ¢popmyne Hetotona-JlelOnua;

HAXOJUTh ITOMIAAH MIOCKUX (HUTYP U 0OBEMBI TEJ C MOMOIIBI0 HHTETpaia;

UMETh TPEJCTaBICHHE O MaTeMaTH4YeCKOM MOJIEJIMPOBAaHUM Ha IPUMEpPE COCTaBICHUS
mudpepeHIMaTbHBIX YPaBHEHUI;

pemaTh MPUKJIAIHbIE 3aJjauyd, B TOM YHCIE COLUAIBHO-3KOHOMHYECKOT0 U (PHU3UYECKOro
XapakTepa, CpeJICTBAMH MaTEeMaTHYECKOr0 aHAJIN3a.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUSD
(YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJTHET'O OBIIIETO OBPA3OBAHMUSI

JJUYHOCTHBIE PE3YJBbTATbBI

1) rpaxaanckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTD TPAKITAHCKOM MO3UIIMKM O0YYAIOIIETOCS! KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHMCKOTO OOIIECTBA, MPEACTAaBIEHWE O MaTeMAaTHUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYD, SIBJICHUI, MPOLEAYp TPa)xTaHCKOTO 00ImiecTBa (BHIOOPHI, OMPOCH U JIPYyroe),
YMEHHE B3aWMOJICWCTBOBATh C COIMATBHBIMU HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIUAMHU H
Ha3HAYCHHEM;

2) maTpuoTHYecKOe BOCIIMTAHHE:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa)TaHCKOW HISHTUYHOCTH, YBaXEHHUS K MPOILIOMY H
HACTOSIIEMY POCCUMCKOM MAaTeMaTHUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHXKEHUSAM POCCUUCKUX
MAaTeMaTUKOB U POCCUHCKON MaTEMATHYECKOW IIKOJIbI, HCIIOJIb30BAHUE ATUX JTOCTHKEHUN B JPYTrUX
HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:



OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona, chOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUSI, STUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHHI HayKH
U ICSITETbHOCTBIO YIEHOTO, OCO3HAHUE JINYHOTO BKIIaJ[a B IOCTPOSHUE YCTOMYUBOTO OyIyIIero;

4) acTeTHYECKOE BOCIIUTaHME:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs ICTETUKY MAaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ala4, PpEUICHUH, pPAaCcCYyKIECHUH, BOCHPUUMYUBOCTH K MATEMATUYECKUM AaCIEKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocUTAHUE:

c(hOPMHUPOBAHHOCTh YMEHHS MPUMEHITh MAaTEMATHYECKUE 3HAHUS B MHTEPECax 370pPOBOTO H
0e3o0macHOro 00pasa KM3HHM, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 37I0POBBIO (3I0POBOE MUTAHHE,
cOamaHCHUpPOBAHHBIA PEKUM 3aHITUN U OTIBIXA, pEryisipHas (pu3uveckas akTUBHOCTB), (U3UUECKOE
COBEPIIICHCTBOBAHHUE TPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBLHOMN JIESITEIIBHOCTHIO;

6) Tpya0oBOEe BoCcIUTaHME:

TOTOBHOCTh K TpPYAY, OCO3HAHWE IEHHOCTU TPYAOIIOOMS, MHTEPEC K PasIu4HBIM cdepam
poecCHOHATLHON JIeATEIPHOCTH, CBSI3aHHBIM C MAaTEMaTHKOH W e€ NPUIIOKEHUSIMHU, YMCEHUE
COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayliei mpodeccuu U peann30BbIBATH COOCTBEHHBIC KU3HEHHBIC
IJIaHbI, TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO Ha
MPOTSDKCHUM BCEH JKU3HU, TOTOBHOCTh K AKTMBHOMY YYAacTHIO B PEIICHUU NPAKTUYECKUX 3a]ad
MaTeMaTU4eCKOW HalpaBIE€HHOCTH;

7) 3KoJIOTHYeCKO€e BOCTIMTAHHUE:

cOPMUPOBAHHOCTh ~ 9KOJOTHYECKOW  KyIbTypbl, TOHHMMAaHHE BIUSHUS  COILUAIBHO-
SKOHOMHUYECKHUX TMPOIECCOB HA COCTOSIHUE TMPUPOJHONM W COLMAIBHON Cpelibl, OCO3HAHUE
I00ABHOTO XapaKTepa KOJIOTHYECKUX MPOoOJeM, OpUEHTalUs Ha MPUMEHEHUE MaTeMaTUYeCKUX
3HAHUU I pellleHus 3a7a4 B 00JIaCTH OKPY>KaloIel cpeibl, IUIaHWUPOBAHKUE MTOCTYIIKOB M OLEHKU UX
BO3MOXKHBIX MTOCJIEICTBUH JJISl OKPYKaIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHON MPaKTUKU, MOHMMAHUE MAaTeMaTHYeCKOW HayKu Kak chepbl YelIOBEYECKOM
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAYMMOCTH ISl pa3BUTUS LMBWIN3AIUHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKd W MaTeMaTUYeCKOW KyJIbTypol Kak CpeIACTBOM TIO3HAHUS MHpPa, TOTOBHOCTH
OCYIIECTBJISITh TPOCKTHYIO U UCCIIEIOBATEIHCKYIO IEITEIbHOCTh WHINBUIYaIbHO U B TPYIITIE.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

ba3oBble Jlornueckue AeicTBHsA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMAaTUYECKHX OOBEKTOB, NOHATUH,
OTHOLICHUHA MEXAYy TMOHATHAMHU, (DOpPMYIUpOBaTH ONpEAETCHUs TMOHATHH, YCTaHABJIMBATb
CYIIECTBEHHBIN NpPU3HAK KJACCHU(UKAIMK, OCHOBAHHUS Ui O0OOOLIEHMS M CpaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIN3a;

BOCHPUHUMATH, (QOPMYIUPOBATH M MPEOOPa3OBBIBATh CYXKJACHHUA: yTBEpAUTENbHbIE U
OTpHILIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJIAITh MaTE€MaTUYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYHs B (akrax,
JAHHBIX, HAOIIOICHUSAX U YTBEPXKICHUSX, IIpeiaraTb KPUTEPUH JJIsl BBISIBICHUS 3aKOHOMEPHOCTEH
Y IPOTHBOPEYMIL;

JieaTh BBIBOABI C HCIIOIb30BAHMEM 3aKOHOB JIOTMKH, JACIAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUEHHUM, YMO3aKIIFOUCHU 110 aHAJIOTUU;



MIPOBOAUTH CaMOCTOSITEIBHO JOKA3aTEeNIbCTBA MAaTEMaTHUYECKUX YTBEPKACHUU (IpsMble U OT
MIPOTUBHOTO), BEICTPANBATh apTyYMEHTAIINIO, IPHBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBLIBATH
COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpaTh crioco0 pelieHus ydueOHOW 3aladyd (CpaBHUBATh HECKOJIBKO BapHAHTOB pPEILLEHUS,
BbIOMpaTh HanboJiee MOIXOAIINNA ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbCKue 1eCTBUSA:

MCIIOJIb30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKUN WHCTPYMEHT MO3HAHUS, (DOPMYITHpPOBATH
BONPOCHL, (UKCHUPYIOIIME MPOTUBOpEUYHe, IMpodsieMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(dbopMUPOBATh TUIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA ~ JKCIIEPUMEHT,  HUCCJIEIOBAaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, SIBICHUS, TPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEI MEXIy 00BbEKTaMu, SIBICHUSIMH, TPOLIECCAMU;

CaMoCTOSITENIbHO (POpMyIHpOBaThH OOOOIIEHHS U BBIBOABI IO pe3yjibTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, WCCIICIOBAaHMS, OIICHHWBATh JIOCTOBEPHOCTh IOJYYCHHBIX pPE3YJIbTaTOB, BBIBOJIOB H
000011eHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh MPEATOIOKEHHUSI O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JEPUIUTH MHPOPMAIUH, TAHHBIX, HEOOXOJMMBIX JII OTBETA HA BOMPOC W JUISA
pellIeHus 3a/1auH;

BbIOMpaTh ~ MHQOpPMAIMIO W3  HUCTOYHHUKOB  DPA3IMYHBIX  THUIIOB,  AHAJU3UPOBATh,
CUCTEMAaTHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITHIO PA3IMIHBIX BUJIOB U JOPM MPEACTABICHUS;

CTPYKTYypUpPOBaTh MH(OPMALHIO, MPEACTABIATh €€ B PAa3IMUHBIX (HOpMAaxX, WILTFOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAAEKHOCTh HH(DOPMALIMH IO CAMOCTOSATENHHO CHOPMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHUBEpPCATbHbIE YUeOHbIE el CTBUS

Oo0menue:

BOCIPUHUMATh M (OpMynHpOBaTh CYXKIEHUS B COOTBETCTBUM C YCIOBUSMU M LEIIMU
OOIIeHHs], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX,
OaBaThb IMOSICHCHUS 110 XO}Iy pCHIeHI/Iﬂ 3ajJa4uu, KOMMGHTI/IpOBaTB HOJ'IyLIeHHblf/'I pGSYJ'[BTaT;

B XO0Jie OOCYXJIEHHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMBI, MPOOJIEMEI,
pemaeMoil 3a7aud, BBICKA3bIBaTh HJEU, HAIEIEHHBIE Ha IOMCK pEIIEHUS, COIMOCTaBISATH CBOU
CYXKICHHSI C CYXICHUSMU JAPYTUX YYACTHUKOB Jauajora, OOHAapyXHBaTh pazlU4Me€ U CXOJICTBO
MO3ULMH, B KOPPEKTHOU (hopMe (GOpMyIIHpOBaTh pa3HOTIIACHs, CBOM BO3PAKEHUS;

HpCHCTaBJ'IflTB p€3y1'II>TaTI)I peHIeHI/ISI 3a1a4u, BKCHCpI/IMeHTa, HUCCIICAOBaHUA, HpOGKTa,
CaMOCTOSITENTLHO BBHIOMpATh (hOpMaT BBICTYIUIEHUS C YYETOM 3ajad Mpe3eHTAIlMH U 0COOCHHOCTEH
ayTUTOPHH.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranu3anus:

COCTABIIATh IUIAH, aJTOPUTM peEIIeHUs 3a7ayd, BHIOMpaTh CHOCcO0 pelmeHus ¢ y4ETOM
UMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAaTb M KOPPEKTHPOBATH
BapHaHThI PEeUICHUH ¢ yu€TOM HOBOM HH(DOpMaLINH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM IO3HABATENBbHON peQIeKCHU KaK OCO3HAHHUS COBEPLIAEMbIX ACUCTBUH U
MBICIUTENBHBIX MPOLECCOB, X PE3YyNIbTAaTOB, BIAJAETh CIHOCOOAMU CaMOIPOBEPKHU, CAMOKOHTPOJIS
Ipolriecca 1 pe3yibTaTa peleHns MaTeMaTHYECKON 3a1a4H;



MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEUICHUW 3a/layd, BHOCHTH
KOPPEKTHBBl B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAMJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBUSAM, OOBSCHATH MPUYHUHBI TOCTHKCHUS
WIA  HEJOCTHKCHUS  PE3YJIbTaTOB  JCATENbHOCTH, HAXOIUTh OINMOKY, JlaBaTh  OIICHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

MOHMMAaTh W WCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAJIBHOW pPaOOTHI TpU
peleHrH Y4eOHbBIX 3a/1a4, IPUHUMATH 11eJ1b COBMECTHOM JEATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOHM pabOThI, pacripeieNniaTh BUIbI paboT, JTOTOBAPUBATHCS, OOCYKAAThH MPOLECC U PE3yabTaT
paboTbl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCykaeHus, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» W WHBIEC), BBIIOJIHATH CBOIO YacTh paOOTHl U KOOPAWHUPOBATH CBOU JCUCTBUS C APYTHMH
YJieHAaMH KOMaHJbI, OLIEHWBAaTh KadeCTBO CBOETO BKJIaga B OOMIMH MPOAYKT IO KPUTEPHSIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMMOJACHCTBHSL.

MNPEIMETHBIE PE3YJIbTATHI

K xoniry 10 kiaacca o0ydaromuiicss HAy4YUTCS:

e CBOOOJHO OIEPUPOBATh OCHOBHBIMU MMOHSATHUSMU CTEPEOMETPUM TPU PEIICHUH 3a7ad U
MIPOBEJICHUN MaTeMaTUYECKUX PACcCYKICHU;

® [PUMEHSTH aKCHOMBI CTEPEOMETPHUH U CJIECACTBUS M3 HUX MPHU PEHICHUU T€OMETPUUYECKUX
3azauy;

e iIaccH(UIUPOBATh B3aUMHOE PACIOJIOKECHUE MPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTCH B
MIPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHITHSMHU, CBA3AHHBIMH C YIJIAMH B TPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKY MPSMOM U MIOCKOCTHIO;

e CBOOOJHO OMEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHABl MHOTOTPAHHHUKOB (TIpU3Ma, MHPaAMHJA,
MIPSIMOYTOJIbHBIN Mapasienenunen, Kyo);

e KJaccU(UIMPOBATH MHOTOTPAHHUKH, BEIOMpPAst OCHOBAHUS VISl KJIaCCU(UKAIUY;

e CBOOOJHO OMEPUPOBATH TOHSATHUSIMH, CBSI3aHHBIMH C CEUEHHEM MHOTOTPAaHHUKOB
MIJIOCKOCTBIO;

® BBIMOJHATH MMapaUIeNbHOE, IIEHTPAILHOE W OPTOTOHAJILHOE MPOEKTUPOBaHHE (GUTYp Ha
TJI0CKOCTh, BBITIOJIHATH N300pakeHust (pUryp Ha MmiocKoCTH;

® CTPOWTH CEUYCHHS MHOTOTPAHHUKOB pPa3IMYHBIMH METOJaMH, BBIMOJHATH (BBIHOCHBIC)
TJIOCKHE YePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

® BBHUKCIATH  IUIOMIAJA  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TIpW3Ma, MHUPaMHUaA),
TE€OMETPUUYECKUX TEIl C MPUMEHEHHEM (HopmyiT,

e CBOOOJHO ONEPUPOBATH MOHATHAMH: CHMMETpPHUS B IPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTh
CUMMETPHH, IICHTP, OCh U MIIOCKOCTh CHMMETPUU (DUTYPHL;

e CBOOOJHO OINEPUPOBATH MOHATHSIMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAWHATaM B
MIPOCTPAHCTBE;

®  BBINIOJHSATH JACWCTBUS HaJ BEKTOPAMU;

e pemaTrh 3aJauyd Ha JOKa3aTeIbCTBO MATEeMAaTHYECKUX OTHOUIEHMH U HaXOXKIEHUE
T€OMETPUUYECKUX BEJIMYUH, IPUMEHSSI U3BECTHBIE METOAbI MPU PEIICHUH MATEeMATHUYECKUX
3a/1a4 MOBBIIMIEHHOTO U BBICOKOTO YPOBHSI CIIO)KHOCTH;



MPUMEHATHh MPOCTEHIINE MNPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI NIPU PEIICHUH CTEPEOMETPUUECKHUX 3a/aY;

U3BJIEKaTh, MPeoOpa30oBbIBATh M HMHTEPIPETHPOBATh MH(GOPMAILUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX Urypax, npeAcTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;

MIPUMEHATH TOJYYCHHbIC 3HAHUSl HA NPAKTUKE: CPABHUBATH M AHAIU3UPOBATh pEalbHBIC
CUTYAallH, IPUMEHITh U3YUYCHHbIC NTOHATHUS B MPOLECCE MOUCKA PEIICHUS MAaTEMaTUYECKH
cOpMyIHPOBaHHON MPOOJIEMBI, MOJEINPOBATh PEATBbHbBIE CUTYallMU Ha SI3bIKE TE€OMETPHH,
UCCIIEI0BaTh ITOCTPOCHHBIE MOJEIN C HCIHOJb30BAHUEM TIE€OMETPUYECKUX IOHITHH U
TeopeM, ammapara anreOphl, peliarh MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKJICHUEM
F€OMETPUYECKHUX BEJINYUH;

UMETh TPEeJCTaBlIeHUs 00 OCHOBHBIX ITalax pPa3BUTHs I'€OMETPUHM KaK COCTABHOM 4YacTH
¢dbyHIamMeHTa pa3BUTHS TEXHOJIOTUH.

K konmy 11 kaacca oOyyaromuiicss HAy9UuTCs:

CBOOO/JIHO OIEPUPOBATh MOHATHUAMH, CBSI3AHHBIMM C LUJIMHAPUYECKON, KOHMYECKOH H
cepruiecKoil MOBEPXHOCTAMHU, OOBICHATH CIIOCOOBI ITOTyUSHHS,

ONEpUpPOBATh TOHATUSMH, CBSI3aHHBIMM C TeJaMH BpALICHMS: LMUIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Teja BpamleHus (IMIIMHAP, KOHYC, cepa M map) u OOBACHATH CHOCOOBI
MIOJTyYEeHHUs TeJl BPALLCHHUS;

KJaccu(UIMpPOBaTh B3aMMHOE PACIIONOKEHHE CEPBI U TUIOCKOCTH;

BBIUUCIIATH BEJTMYMHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB M TEJ BPAIICHUs, 00BEMBI U TUTOMIAAN
[IOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BPAIICHUS, TEOMETPUUYECKUX TE€J C MPUMEHEHUEM
opmyu;

CBOOOZIHO OIEpPUPOBATh IMOHATHSAMH, CBA3aHHBIMH C KOMOMHALMSIMM T BpallleHUs U
MHOT'OI'PaHHUKOB: MHOTOI'DAaHHHMK, BIIMCaHHbI B cdepy U OINUCAHHBII OKOJO Cdepsl,
cdepa, BlIMcaHHAas B MHOTOTPAHHUK WUJIU TEJIO BPAICHMUS;

BBIUUCIIATH COOTHOILICHHS MEXTy TUIOIIASIMHU TOBEPXHOCTEN U 00bEMaMU OJOOHBIX TEI;
n300pakaTh U3ydaemble (PUTYpbI, BBITOIHATH (BBIHOCHBIE) MJIOCKHUE YEPTEXKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (QUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHUS TeJl BpaIlleHUs;
U3BJIEKaTh, MHTEPIPETUPOBATh M MpPeoOpa3oBbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOO/THO OIIEpPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONlEpalMM HaJl BEKTOpaMU;

3aJ1aBaTh IUIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT;

pelaTh reOMeTpUYECKUE 3a/1a4 Ha BHIYMCIEHUE YTIIOB MEXAY NMPSAMBIMHU U INIOCKOCTAMH,
BBIUYHCJICHUE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B LIEJIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA IIPU PELLIEHUH;

CBOOOJHO ONEpHPOBATh MOHATUSAMH, CBSI3aHHBIMHM C JBH)KEHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JBUXECHUN;

BBINOJIHATH U300paK€HNsI MHOTOI'PAaHHUKOB U TEJI BPAIllEHHUs PH MapajuleIbHOM IepeHoce,
LEHTPAJIbHOW CHMMETPHM, 3€PKAJIbHOM CHMMETPHUM, IIPU IIOBOPOTE BOKPYI IHPSMOM,
npeoOpa3oBaHus TOI00WS;

CTPOUTH CEUEHUS] MHOTOTPAHHUKOB M TE€J BPALIEHMS: CEUEHUS IMIMHIpPA (IapauleabHO U
MEPIEeHIUKYIIPHO OCH), CeUeHUs KOoHyca (MapajielbHble OCHOBAaHUIO M IPOXOSIIUE
yepe3 BepIINHY), CEUYCHUS 11apa;

HCIIOJIb30BaTh METOJAbl IOCTPOEHUS CEUYEHHI: METOJ CJEeA0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;



® JI0Ka3bIBaTh F€OMETPUUYECKUE YTBEPIKICHHUS;

® T[PUMEHATH TEOMETpUYECKHEe (aKThl JUIsi PEHICHHS CTEPEOMETPHYSCKHX  3ajad,
MPEIOoIaraloIuX HECKOJbKO IIAroB peIIeHMs, €CIM YCJIOBHUS NMPUMEHEHHUS 3aJaHbl B
SIBHOM M HESIBHOH (opme;

e pemarh 3aJaud  Ha JIOKa3aTelIbCTBO MAaTeMaTUYECKUX OTHOUICHHM W HaXOXJICHHE
reOMETPUYECKUX BEJIUYUH;

® [PUMEHSTh MPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMbI IpPH
pElICHUU CTEPEOMETPUUECKUX 3a/1aY;

® [PUMEHSTH MOJyYEHHBbIC 3HAHUS HA MPAKTUKE: CPAaBHUBAThH, aHATU3UPOBATH U OLIEHUBATH
peanbHbIe CUTYyallud, NMPUMEHSTh U3yYEHHBIE TMOHATUS, TEOPEMBI, CBOWCTBA B IpOIIECCEe
MOWCKA pEIICHUS MaTeMaTH4eCKu CHOPMYIUPOBAHHON MPOOJIEMBbI, MOJEIHUPOBATH
peayibHble CHUTyallUM Ha S3bIK€ T€OMETPUU, HCCIEN0BaTh IMOCTPOEHHBIE MOJAEIU C
UCIOJIb30BAHUEM TI'E€OMETPUYECKHX TOHATUH U TeOopeM, ammapaTa airedpbl, pelaTh
MPaKTUYECKHUE 3a]]a4H, CBSI3aHHbBIC C HAXOXKJICHUEM T€OMETPUUYCCKUX BEITUYHH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX dTamax Pa3BUTHUS T'€OMETPUU KaK COCTAaBHOW 4YacTU
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «BEPOATHOCTD
U CTATUCTUKA» (YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUU 00YYAIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJI€Ha POCCHMCKOTO OOIIECTBA, MPEACTAaBIEHHE O MaTEMaTUYECKMX OCHOBaX (H)YHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SIBJICHUI, MPOLEAYp TPaxTaHCKOTo o0ImiecTBa (BHIOOPHI, OMPOCH U JIPYTroe),
YMEHHE B3aWMOJICWCTBOBATh C COIUAIbHBIMU WHCTUTYTAMH B COOTBETCTBUU C MX (DYHKUIHUAMU H
Ha3HAYCHHEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh POCCUNCKON Tpa)KTaHCKOW HIESHTUYHOCTH, YBaXEHHUS K MPOILIOMY H
HACTOSIIIEMY POCCUMCKON MAaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUWE K JIOCTHKEHUSM POCCUUCKHUX
MAaTeMaTUKOB U POCCUHCKON MaTEMATHYECKOW MIKOJIbI, HCIIOJIb30BAHUE ITUX JTOCTHKEHUN B JPYTrUX
HayKax, TeXHOJOTHUSX, CPepax IKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH pOCCHIiCKOr0 Hapoja, chOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO TOBEACHUS, CBA3AHHOTO C MPAKTUYCCKUM MPUMEHEHHUEM JTOCTHKCHHN HAyKH
U JIeSTEIHHOCTHIO YUEHOTO, OCO3HAHNE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHBOTO OYAyIIEro;

4) 3cTEeTUYECKOro BOCTIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHPY, BKIIOYAs 3CTETUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/Jad, peNIeHUH, PacCYXKICHHH, BOCIPUUMYUBOCTL K MATEMAaTHYECKUM acCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoro BOCHUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHUUECKUe 3HAHUS B MHTEpecax 3J0POBOTO U
Oe3omacHOTO 00pa3a JKU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHUE,
cOamaHCUPOBAHHBIA PEXXUM 3aHITUN U OTIbIXA, peryisipHas (Gusndeckas akTUBHOCTD), GU3NYECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBLHOMN JESITENIBHOCTHIO;



6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYIy, OCO3HaHHE LEHHOCTH TPYAOIIOOWs, MHTEpPEC K pa3iIuyHbIM cdepam
npoeCCUOHATTLHON JIEATEIIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOM W €€ MPHIOKEHHSIMH, yMEHHE
COBepLIaTh OCO3HAHHBIM BBIOOp Oyaylued mpodeccuy U peain30BbIBaTh COOCTBEHHbIE KU3HEHHBIC
IUTaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30BaHMIO M €caMOOOpa30BAHUIO Ha
IIPOTSKEHUHM BCEW >KU3HHM, TOTOBHOCTh K AKTUBHOMY YYacTUIO B PELIEHUHU IMPAKTUYECKUX 3a]ad
MaTeMaTU4YeCKON HaIPaBIECHHOCTH;

7) 3K0JI0rn4ecKOro BOCIMTAHMSI:

C(OPMHUPOBAHHOCTb  JKOJOI'MYECKOH  KYJIbTYypbl, I[OHHUMAaHHWE BIUSHHUS  COLMAJIBHO-
SKOHOMHUYECKHUX IIPOLECCOB HA COCTOSIHUE IPUPOJHOM U COLMAIBHOM Cpelnbl, OCO3HaHUE
r7100aIbHOTO XapaKTepa SKOJIOTUYECKUX MpoOJIeM, OPHEHTAIMs Ha NMPUMEHEHHE MaTeMaTHYECKUX
3HaHUH U1 peleHus 3aa4d B 00JIaCTH OKPY>KaroILel cpelibl, INIAaHUPOBaHKUE IIOCTYIIKOB M OLIEHKH UX
BO3MOXKHBIX ITOCJIEICTBUH ISl OKPY’KAIOLLEN CPEJIbL;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKd U OOLIECTBEHHON MPAKTHUKH, IOHMMAHHE MAaTEeMAaTU4YEeCKON HayKH Kak c(epbl UeJ0BEUECKOi
JESATEIBHOCTH, 3TANOB €€ Pa3BUTUA M 3HAUMMOCTHU JJIS Pa3BUTHS LIMBUIIM3ALUH, OBJIAICHUE SI3bIKOM
MaTeMaTHUKd W MaTE€MaTHYeCKOW KyJIbTypOM Kak CpEeACTBOM IO3HAaHUS MHpA, T'OTOBHOCThb
OCYHIECTBJIAThH IPOEKTHYIO U UCCIIEI0BATEIBCKYIO NEATEIBHOCTh HHINBUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble Jlornueckue AeicTBHA:

BBISIBJIATh M XapPaKTE€PHU30BaTh CYIIECTBECHHbIE IPU3HAKU MATEMaTUYECKHX O0BEKTOB, IOHATHH,
OTHOLICHUHA MEXAYy MOHATHSIMH, (DOPMYJIUpOBaTH ONpEAETICHHUsS IOHATHH, YyCTaHABIUBATb
CYLIECTBEHHBIN IMPHU3HAK KiIacCU(UKAIMK, OCHOBaHHS Jii OOOOIIEHHS M CpPaBHEHUS, KPUTEPHUH
IIPOBOJMMOTO aHAJIN3a;

BOCIPUHHUMATh, (QOPMYIUPOBAaTH M MpPEOOpPa3OBbIBATh CYKJEHUS: YTBEPAMUTEIbHBIE U
OTpHILIaTENIbHBIE, €TUHUYHBIE, YACTHBIE U 00II1e, YCIOBHBIE;

BBISIBJIAITh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYHMs B (akrax,
JAHHBIX, HAOIIOEHUSAX U YTBEPXKIACHUSX, NIpeiaraTb KpUTEPUH JJIsl BBISIBICHUS 3aKOHOMEPHOCTEH
Y IIPOTHBOPEYMIL;

JieaTh BBIBOABI C HCIIOIB30BAHMEM 3aKOHOB JIOTMKH, JACIAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUEHHUM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

MIPOBOJUTHh CaMOCTOSITEIBHO JJOKA3aTEeNbCTBA MAaTEMaTHUYECKUX YTBEPXKACHUU (IpsMble U OT
IIPOTUBHOT0), BBICTpanuBaTh apryMEHTAIINIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATh
COOCTBEHHBIE CYXJIEHUS U BBIBOIBI;

BBIOMpPATh COCO0 permieHus: ydeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BAapUAHTOB PELICHMS,
BbIOMpaTh HanOoJIee MOAXOIAIMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBarebCKue 1eHCTBUA:

UCIOJIb30BaTh BOIMPOCHl KaK MCCIEIOBATENbCKUNA HHCTPYMEHT IO3HaHUs, (OpPMYIMPOBATH
BOMNPOCHI, (UKCUPYIOIIME TPOTUBOpEUHE, MpobiIeMy, YCTaHABIMBATh KMCKOMOE U JaHHOE,
(GbopMHpPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MIPOBOJHUTHh  CaMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA ~ JKCIIEPUMEHT,  HUCCIEIOBAHHE IO
YCTAQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObeKTa, SIBIEHUS, IPOLECcCa, BBIIBICHUIO
3aBUCUMOCTEH MeXly 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;



CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOIIEHHUS] M BBIBOJBI IO pe3yjbTaTaM MPOBEIEHHOIO
HAOJIOACHNS, UCCIENIOBaHMs, OICHUBATh JOCTOBEPHOCTH IOJYYEHHBIX pPE3YJIbTAaTOB, BHIBOJOB H
000011IeHMIT;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLECCA, a TAKXKE BBIIBUTaTh MPEANIONIOKECHHUS O €ro
Pa3BUTHHU B HOBBIX YCJIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBIIATh JEPUIHUTH MHPOPMALMHU, JAHHBIX, HEOOXOMUMBIX JJS OTBETa HAa BONPOC U IS
pellIeHns 3a/1a4H;

BbIOMpaTh  MH(MOpPMAIMIO U3  HUCTOYHMKOB  PA3IM4YHBIX  THUIOB,  AHAJIU3UPOBATh,
CHCTEMaTU3HPOBATh U UHTEPIIPETUPOBATH HH(OPMALINIO PA3IUYHBIX BUAOB U (POPM IpeacTaBICHNUS;

CTPYKTYpUPOBaTh MH(OPMAIUIO, MPEACTABIATh €€ B Pa3IMUHBIX (OpPMax, MIUTFOCTPUPOBATH
rpaguvecKu;

OLIEHUBATh HaIEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbIE el CTBUS

Oo0menue:

BOCIIPUHUMATh WU (OPMYJIUPOBATh CYKICHUS B COOTBETCTBUU C YCIOBUSIMH W LEISIMHU
O6HI€HI/I$[, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TOLIKy 3peHI/I$I B YCTHBIX U IMUCBMCHHBIX TCKCTAaX,
aaBaThb IMOSICHCHUS 110 XOIIy pemeHI/m 3ajJa4uu, KOMMeHTI/IpOBaTI) HOJIy‘-IGHHBIﬁ p€3y.]H)TaT;

B XOJ¢ OOCYXICHHS 3alaBaTh BOIPOCHI 1O CYIIECTBY OOCYXIAaeMOW TEMbI, MPOOJIEMBI,
pelraeMoi 3a7aud, BbICKa3bIBaTh HJCH, HAICJICHHBIC HA ITOMCK PELICHHUS, COIOCTABISATH CBOH
CYXKAEHMSI C CYXKJIEHUSMHU JAPYrUX YYaCTHUKOB Juajnora, oOHapyXHBaTh pa3jiHuule M CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (hOpMYIIHUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

NPEICTAaBIATh PE3yJIbTaThl PEHICHUS 3aJa4yM, OJKCICPUMEHTA, HCCICAOBAHMS, MPOCKTa,
CaMOCTOSITEIILHO BBIOMpPATh (JOPMAT BBICTYIUICHUS C YYETOM 3a/ad MPE3CHTAlUH U 0COOCHHOCTEH
ayTUTOPHH.

PeryasiTuBHble yHUBepPcaAJIbHbIE YUeOHbIe 1eiicTBUS

Camoopranusanus:

COCTaBJATh IUIAH, aJTOPUTM pEIIeHUs 3a/Jayd, BBIOUPATH CIOCOO pElIeHUs C Y4ETOM
MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BapHaHThI PEUICHUH ¢ yu€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJLJIEKT:

BIIa/IETh HABBIKAMU TO3HABATENBHON peIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBUN U
MBICJIUTEIIBHBIX TPOIIECCOB, WX PE3YyJIbTaTOB, BIAJETh CIOCOOAMHU CaMOMPOBEPKH, CaMOKOHTPOJIS
rporiecca U pe3yibTaTa peleHrus MaTeMaTUueCKOM 3a1a4u;

NpEeABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpH PEIIEHUH 3aJaud, BHOCHUTH
KOPPEKTHUBBl B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAaHHBIX, HAWIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJbTaTa LEIHU U YCIOBUSM, OOBSICHATH MPUYUHBI JOCTHKECHUS
WIM  HEIOCTIKEHHUS  pe3ylbTaTOB  JIEATEIbHOCTH, HAXOAWTh OMIMOKY, JaBaTb  OIEHKY
MPHUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEJILHOCTD:

MOHUMAaTh W WCIIOJNB30BaTh IMPEUMYIIECTBA KOMAHAHOW WM WHIWBHAYaJIbHOW pabOTHl TPHU
pelieHny y4eOHBIX 3a/1a4, IPUHUMATH I1eJIb COBMECTHON IeATEIbHOCTH, IUTAHUPOBATh OPTaHU3AIHIO
COBMECTHOI paboThI, pacTipeAesiTh BUIIbI padOT, TOTOBAapUBATHCS, 0OCYXKAATh MPOIECC U Pe3yabTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;



y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYyXIeHUs, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» U UHBIE), BBIIOJHATH CBOIO YacTh pabOThl U KOOPIAMHUPOBATh CBOU JACUCTBUS C APYTUMH
YjieHaMX KOMaHJbI, OLIGHUBAaTh KadeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT IO KPUTEPHSIM,
cOpPMYIIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

HNPEIMETHBIE PE3YJIbTATHI

K konimy 10 kaacca oOyyaromuiicss HAy9uTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: Tpad, MIIOCKU rpad, CBA3HBIN rpad, MyTh B rpade, memb,
LUK, IEPEBO, CTEIIEHb BEPLIMHBI, IEPEBO CIYYaitHOTO SKCIIEPUMEHTA;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CIIy4aWHBIA 3KCIIEPUMEHT (OIBIT), CydaifHOEe COOBITHE,
JJIEMEHTApHOE CIIy4ailHOE€ COOBITHE (PJIEMEHTApHBIH MCXOJ) CIy4alHOTO ONBITA, HAXOAUTh
BEPOATHOCTH COOBITHI B OMBITaX C PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITUSMU;

HAaXOMUTh U (opMmynupoBaTh COOBITHUS: TEpeceYeHHe, OObEIUHEHHE JAHHBIX COOBITUH,
cOOBITHE, TPOTHUBOIIOJIOKHOE JAHHOMY, HCIIOJIb30BaTh AUarpaMMbl Jiliepa, KOOPAHMHATHYIO MPSIMYIO
JUTSL pEIICHUS 3a/1a4, TOJIh30BaThCS (POPMYIION CIIOKEHUS BEPOSITHOCTEH JJIsi BEPOSTHOCTEH NBYX H
TpeX CIIy4aiHbIX COOBITHIA;

ONEepUPOBATh MOHATUSAMU: YCIOBHAsI BEPOATHOCTb, YMHOKEHHUE BEPOSITHOCTEU, HE3aBUCUMBIE
COOBITHS, IEPEBO CITYIaifHOTO AKCIIEPUMEHTA, HAXOAUTH BEPOSITHOCTH COOBITHI C MMOMOIIBIO TTPaBUIIa
YMHOXXEHUSI, JIepeBa CIYyYallHOTO OIIbITA, MCIOJIB30BaTh (POPMYILY IMOJIHOW BEPOSITHOCTH, (POpMYITy
baiieca npu pemieHnn 3a1a4, ONpeensaTh HE3aBUCUMOCTh COOBITHI 10 (popMyIie U IO OpraHU3aIUH
CIIy4allHOTO 3KCIIEPUMEHTA;

MPUMEHSTh N3YUYEeHHBIE KOMOMHATOPHBIE (POPMYIIBI IS TIEPEUUCIICHHUS JIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUI CIy4allHOro OIbITA, PEIICHUS 3a/1a4 110 TEOPUH BEPOSITHOCTE;

CcBOOOJIHO OMEpUPOBATH MOHATUSAMU: OWHAPHBIN CIy4ailHBIA OMBIT (UCHBITAHUE), YCHEX H
HeyJa4ya, He3aBUCUMbIC HCIIBITAHUS, CEPUSl UCIIBITAHUN, HAXOIUTh BEPOSTHOCTH COOBITUIN: B CEpUU
HCIIBITAaHUH 710 MIEPBOTO YCIIEXa, B CEPUU UCIBITAHUN bepHyIlIn, B ONBITE, CBA3aHHOM CO CIIy4alHbIM
BBHIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CcBOOO/JIHO ONEpUpPOBaTh MOHATHSMM: CllydyaliHas BEJIMYMHA, PACIpeNeeHHE BEpOSTHOCTEH,
auarpamMma pacmpeseneHusi, OuHapHas ciydaifHas BelIMYMHA, TeOMEeTpUYecKoe, OMHOMHUAIBbHOE
pacnpezeieHue;

ONEpUPOBaTh MOHSITHSIMH: COBMECTHOE pacHpelelieHHe [JBYX CIy4daillHbIX BEJIMYUH,
HCIOJIb30BaTh Ta0JMIy COBMECTHOI'O PACHpPENENICHUs JABYX CIYYaWHBIX BEJIWYUH JUIS BBIIEICHUS
pacripesieieHus] KaXJ10M BEJIMYMHBI, ONpEIesIeHHs] HE3aBUCUMOCTH CIyYalHbBIX BEIWYHH;CBOOOIHO
ONEpPUPOBATH MOHATHEM MAaTEMaTHYECKOro OXXKHUIaHMUA CIy4alHOM BEeNWYMHBI (pacrpelesieHust),
MPUMEHSTh CBOMCTBA MAaT€MaTHYECKOrO0  OXKHUJAHUS TpU  PEUIeHUM 3aJad, BBIUUCIATH
MaTeMaTHYecKoe OXKUAaHHEe OWHOMMAJIBLHOTO M TI'E€OMETPUYECKOro pacrpesaeseHuil; cBoOOJHO
OIIEpUPOBATh MOHATUSAMU: JUCIIEPCHS], CTAHAAPTHOE OTKJIOHEHUE CIIy4allHOM BEJIWYMHBI, IPUMEHSTH
CBOWCTBA JMCHEPCUM CIIydyailHOM BENMYMHBI (pacrpesiesieHus) Npu pEelIeHUM 3a/ad, BBIYUCIATH
JTUCTIEPCHUIO U CTaH/IaPTHOE OTKJIOHEHHE T€OMETPUYECKOT0 M OMHOMHAIIBHOTO pacipeIeIeHUN.

K xoniry 11 kiaacca o0ydaromuiicss HAyYUTCS:

BBIUUCIISATH BHIOOPOUHBIE XapaKTEPUCTUKH IO JAHHOW BBIOOPKE U OLIEHUBATh XapaKTEPUCTUKU
IeHEepaJIbHON COBOKYITHOCTHU JAaHHBIX 1O BBIOOPOYHBIM XapakTepucTuKaM. OLEHUBATh BEPOSTHOCTH
COOBITUA W TPOBEPATh MPOCTEHIINE CTATUCTUYECKHE THUIOTE3bl, TMOJB3YSICh HN3YYEHHBIMU
pacnpeeeHusIMu;

IIPUBOJUTL TPUMEPHI 3a4ay, NPUBOMALIMX K IIOKA3aTEJIbHOMY pACIpeAesIeHUI0, 3ajad,
OPUBOASIIMX K HOPMAJIbHOMY pacrpezaeneHuto. OnepupoBaTh MOHATHAMU: (YHKIHS IUIOTHOCTH
BEPOATHOCTH MOKA3aTEIbHOIO pacHpe/ieleHns], (YHKIHS IJIOTHOCTU BEPOSTHOCTH HOPMAJIBLHOTO



pacnpeneneHus, (GYHKIUS IUIOTHOCTH M CBOWCTBA HOPMAIBHOTO PpAaCIpENeNeHUs; OINpPEAesITh
KOA(QPHUIHUEHT TUHEWHONW KOPPEISAIIH, BEBIOOPOUYHBIN KO (OUIIMEHT KOPPETSALIHH.



TEMATHYECKOE INTAHUPOBAHHUE 10 KIACC_MATEMATHKA:

A.ﬂreﬁpa H HaJaJ/1a al—la.]'[l/l3a+l"eOMeTpI/Iﬂ+BepOHTHOCTL H CTATHCTHKA

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
(uudpossbie)
Nen/m  HaumeHoBaHHe pa3iesiOB U TeM NPOTrPaMMBbI Konrpoasusie IIpakruyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX YPaBHEHUN
5 Oynkuuu u rpapuku. CreneHHas QyHKIHS C 12 1
LIEJIBIM TTOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0l CTENEHHU. 15 1
HppanmonansHbie ypaBHEHUS
4 [TokazarensHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas ¢pynkuus. Jlorapupmudeckue 18 1
ypaBHEHUS
TpUroHOMETpPUUECKUE BBIPAXKEHUS U YPABHEHUS 22
ITocmenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBabie Gpynkiuu. [TponsBoanas 20
9 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 5 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
I'eomerpus
Ne ni/m HanmeHnoBaHue pa3ieioB 4 TeM NIPOrpaMMbl KonunuyectBo 4yacos DJIEeKTPOHHBIE




(uudpossbie)

Kourposbnbie IIpakTHyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOE pacnosioKeHue NpsiMbIX B 6
IIPOCTPAHCTBE
3 [TapaymienpHOCTD MPSAMBIX U INIOCKOCTEN B 8 1
IIPOCTPAHCTBE
4 [IeprieHIUKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTEN B o5 1
IIPOCTPAHCTBE
3) VYriibl U paccTosHUS 16
MHororpaHHUKH 7
BexTopsl B ipocTpaHcTBE 12
3 [ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aLHS 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0
BeposiTHOCTB M CTATHCTHKA
KosanuecTBo yacos JJIeKTPOHHbIE
(uu¢posbIe)
Ne n/m HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl Konrpoabnbie IIpakruyeckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 DJeMeHTHI Teopuu TpadoB 3
5 Crny4aiiHbIe OTIBITHI, CITy4aifHbIe COOBITHS U 3

BEPOATHOCTH COOBITHI




Omnepanuu HaJ MHOXKECTBAMU U COOBITUSIMH.

3 CriokeHue 1 YMHOKEHUE BEPOSITHOCTEH. 5
YcnoBHas BEposTHOCTh. HezaBucumplie coObITHS
4 DneMeHTHl KOMOMHATOPUKU 4 1
Cepun mocsie10BaTeIbHBIX UCTIBITAHUH.
5 Ucnbrranus beprymnu. CiydaiiHbIi BEIOOD U3 5
KOHEYHOU COBOKYITHOCTH
6 CitydaiiHble BEJIMYMHBI U paclpeiesICHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2
OBUHIEE KOJIMYECTBO YACOB 110 979 19

MATEMATHUKE




TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC MATEMATHUKA:
Aure0pa m HayaJIa aHAJIN3a+TeoMeTPUSI+BEPOSITHOCTDh U CTATHCTHKA

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpOrpamMmbl Bcero Konrpoapueie  Ipaxruueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
AJiredpa ¥ HayaJIa aHAJIU3a

I/ICCJ'Ie,HOBaHI:Ie GYHKIUH C TOMOIIBIO 29 1

MIPOU3BOTHOM

[TepBooOpaznas u UHTETpa 12 1

I'padviku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1

TpuronomeTpuueckre HEpaBeHCTBA

UppanmonanbHelie, mokazaTeabHbIC U 24 1

norapuMUUecKre HepaBeHCTBA

KomriekcHbie ncia 10

HarypanbHble u nensie yucna 10

Cucremsl palluOHAIBHBIX, HPPAITMOHATBHBIX

MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1

YpaBHEHUU

3azauu ¢ mapaMmeTpamu 16 1

HOBTOPeHI/Ie, 000011IeHHEe, CUCTEMATH3 AU 16 5

3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0

I'eomerpus




KoauuecTBO 4acoB

DJIeKTPOHHBIE

HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 AHanmUTHYECKass TEOMETPHS 15 1
5 [ToBTOpeHUE, 0600IICHNE 1 15 1
cucTeMaTu3auuvs 3HaHUN
O6bEM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
y [ToBTOpenue, 06o0IIEHNE 1 17 9
cUucTeMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
BeposiTHOCTH U CTATHCTHKA
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Konrpoabnbsie IIpakTnuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
3aKoH OONBIINX YHCET
DJIEMEHTHI MaTEMATUYECKON CTATUCTUKH
3 HenpepsiBHbIE c1ydaliHble BETUYHHBI 4

(paCHpeI{CJ’ICHI/Iﬂ), IIOKa3aTCJIbHOC U




HOPMAJILHOE PaclpeIeIICHHs

Pacnpenenenue [lyaccona 2
CBs13b MEXKTy CITy4allHBIMH BETMIHHAMHA 6
O0o01IeHre U CHCTeMaTU3alus 3HAHUH 11
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJbTara
1 Yucna u BIYUCIECHUSA
11 OnepupoBaTh MOHATUSMH: pAllMOHAIBHOE M JCHCTBUTENBHOE  YHCIO,
' OOBIKHOBEHHAs! U IECATUYHAs JPOOb, IPOLIEHTHI
12 BeimonuATe  apudmernyeckue  OmepalMd ¢ pPAalUMOHAIBHBIMU U
' JeMCTBUTEIIBHBIMU YHCIIaAMU
13 BomonHATh mpUONMKEHHBIE BBIYMCICHUS, HCIIONB3YSl TpaBUIIa OKPYTJIICHHUSA,
' JieNaTh MPUKUIKY U OIICHKY pe3yJbTaTa BEIYUCICHUIH
OnepupoBaTh NOHATHSMH: CTETICHB C IIEIBIM TOKa3aTeseM, CTanaapTHas Gopma
14 3aMyCcu JACUCTBUTEIHHOTO YHCIA, KOPEHb HATYPalbHOW CTETEHHU; MCIOIb30BATh
' HOIXOAALIYI0  (GOpMYy 3amUCH  JCUCTBUTEIBHBIX YHCEN Uil peIICHUs
NPaKTUYECKHX 3a/1a4 U TPEJACTABICHUS JTaHHBIX
OnepupoBaTh MOHATHUAMHU: CHHYC, KOCUHYC M TaHI€HC IPOM3BOJBHOIO YIJIA;
15 HCIIOJIb30BaTh 3aIucCh MIPOU3BOJILHOTO yriia yepes oOparHbIe
TPUTOHOMETPHUYECKUE (DYHKIHH
2 YpaBHEHUS U HEpPAaBEHCTBA
OnepupoBaTh TOHSATHSIMHU: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panmoHaibHOE, UppaLMOHATILHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPAaBHEHUE
99 BoimonHATe npeoOpa3zoBaHUs TPUTOHOMETPHUUECKUX BBIPAKEHMH M pellaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BbimonHATe npeoOpazoBaHMs IIENBIX, PAUOHAIBHBIX M HMPPALMOHAIBHBIX
2.3 BBID@KEHUII M  peliaTh OCHOBHBIE THIIBI  LENbIX, pPALUOHAIBHBIX U
UppalMOHAIIbHBIX YPAaBHEHUN U HEPABEHCTB
94 [IpuMeHsTH YpaBHEHUS ¥ HEPABEHCTBA JIJISl PEIICHUS MaTeMaTHYECKUX 3a7ad U
' 3aJa4 U3 Pa3IUYHbIX 00JIacTel HAYKU U pealbHOU KU3HU
MonenupoBaTh pealbHbIE CHTyalldd Ha S3bIKE  aireOphl, COCTaBIIATH
2.5 BBIPOKEHUS, YpPAaBHEHHs, HEPAaBEHCTBAa II0 YCIOBHIO 3aJadd, HCCIE0BATh
MIOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAHHUEM arllapara ajureOpsl
3 OyHKIHH U TpaduKu
OnepupoBaTh MOHATUSAMHU: (YHKIUS, CHOCOOBI 3ahaHus (QYHKIMH, 00JacThb
3.1 OTIpeNieIeHUs U MHOXXECTBO 3Ha4eHUH (QyHKIMH, rpaduk (yHKIMH, B3aUMHO
oOpaTHble GYHKIUU
3.9 OnepupoBaTh MOHATHUSMH: YETHOCTh W HEYETHOCTHh (DYHKIHH, HYIU (YHKIIHH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBatk rpaduku GyHKIUHM 11 pelieHus ypaBHeHUN
3.4 Ctpouth M uuTarh rpaduku JUHEHMHONW (QYHKUMM, KBAaApaTUYHOW (GYHKIUH,




CTeTICHHON (DYHKITUH C LIEJTBIM TTOKa3aTeeM

Hcnonw3oBate rpapuku  (QyHKUMA A0S  HUCCIENOBAaHUS  IMPOLIECCOB U

3.5 3aBUCUMOCTEH MPHU pelIeHUH 3a7a49 U3 APYTUX YICOHBIX MPEIMETOB U PEaTbHON
YKU3HU, BBIPAXKATh (DOPMYyIIaMH 3aBUCIMOCTH MEX]Ty BEITMIMHAMH
4 Hauana marematnyeckoro aHnaamsa
41 OnepupoBaTh  TOHSITHSAMH:  IOCIEIOBATEIBHOCTh,  apumeTHueckas W
' reoMeTpUUecKasi Mporpeccun
4.9 OnepupoBaTb  MOHATHSIMH: OECKOHEYHO  yObIBaromass reoMeTpHyYecKas
' nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaroOIIe reOMEeTpHUECKON MPOTrpecCHu
4.3 3aiaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEM U TMPOTPECCHIl NJIA pEIICHUs
' peabHBIX 33/1a4 MPUKIAAHOTO XapakTepa
5 MHokecTBa 1 JIOTHKA
5.1 OrniepupoBaTh NOHITHSIMHU: MHOKECTBO, ONIEPAIIUN HA/l MHOYKECTBAMHU
5.9 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT Ui OMMCAaHUS pPeabHBIX
' MIPOLIECCOB U SIBIICHUH, P PELICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
5.3 OrniepupoBaTh NOHIATHAMU: OTPEJIETICHUE, TEOPEMA, CIIEJICTBUE, JOKA3ATEIbCTBO
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPHH M CIEACTBHS M3 HUX IMPU PEUICHUH
' reOMETPUYECKHX 33124
73 OnepupoBaTh NOHATUSMU: MAPAUICIBHOCTh U MEPHEHIUKYISIPHOCTD MPAMBIX H
' IIOCKOCTEN
74 KnaccudunupoBats B3aUMHOE pPACTONOXKEHHE TPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JIBYTPaHHBIA YTOJ, TPaHH ABYTPAHHOTO yria, pedpo
7.5 JIBYTPAHHOI'O YIJIa, JMHEHMHBIA YyroJ JBYTPaHHOTO Yyrja, TrpagycHas Mepa
JIBYTPAHHOTO yTJia
76 OnepupoBaTh MOHATHSMH: MHOTOTPAHHUK, BBIMYKJIBIA H  HEBBIMYKIIBIHA
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPABUJIbHBII MHOTOTPaHHUK
77 Pacnio3naBate OCHOBHBIE BHABl MHOTOTPAaHHUKOB (TIUpamMuga, IMpU3Ma,
' MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudunupoBaTs MHOTOTpaHHUKH, BEIOUpAasi OCHOBAHUS IS KJIACCU(PUKAIIMHI
7.8 (BBIMMYKJIBIE W HEBBINYKJIbIE MHOTOTPAaHHUKH, TPABWIbHBIE MHOTOTPAHHUKH,
MPSIMBbIE ¥ HAKJIOHHBIE TIPU3MBbI, TTApaJIJICIICTIHIIC I )
7.9 OnepupoBaTh NOHATHAMU: CEKYIIas IIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
210 OOBSCHATH TPUHIUIBI TIOCTPOCHUSI CEUYEHUW MHOTOTPAHHHUKOB, HCIIOIB3YS
' METOJI CIIE/IOB
CtpouTh CeUYeHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBITIOJHSTH (BBIHOCHBIC)
7.11 MJIOCKUE YEPTEXH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BHUII CBEPXY, COOKY,
CHU3Y
7.12 Pematp 3amaun Ha HaxOXKACHHE TEOMETPUYECKHX BEIWYMH MO OoOpaslaM WiIH




AIropuT™MaM, MNPUMCHAA H3BCCTHLBIC AHAJIUTUYCCKHUEC MCTOJAbLI IIpHU PCHICHUU
CTAaHAAPTHBIX MAaTCMATUYCCKHUX 3ada4 Ha BBIYHCIICHHUC paCCTOSIHI/Iﬁ MCKOY
ABYMSA TOYKaMH, OT TOYKH JO HpﬂMOﬁ, OT TOYKHAO IIJIOCKOCTH, MCKIY
CKPCIIUBAOIUMUCA ITPAMBIMHA

7.13

Pemate 3aa4u Ha HaXO0XIACHHUC I'COMCTPUUCCKHUX BCIIMYHUH I10 o6pa3uaM U
AIropyuTMaM, MPUMCHAA H3BCCTHBIC AHAJIIMTUYCCKHUEC MCTOJAbI IIpHU PCHICHUU
CTaHAAPTHBIX MATCMATUUYCCKHUX  3aJa4 Ha  BbIYHUCJICHHUC  YIJIOB  MCKIAY
CKpCIIUMBAKOIUMHUCA TIPAMBIMH, MCKIY HpHMOﬁ H IIIOCKOCTbBIO, MCKIAY
IIJIOCKOCTSAMMU, IBYI'PAHHBIX YIJIOB

7.14

Boeruncnsate 00bEMBI M TUIOMIANM TOBEPXHOCTEH MHOTOIPAHHUKOB (IIPH3Ma,
nupamMpia) C TNpUMEHEHHeM (QOpMyJ, BBIYUCIATH COOTHOIIEHHUS MEXIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMU MOJOOHBIX MHOTOI'PaHHUKOB

7.15

7.16

OnepupoBaTh NOHATUAMU: CHMMETPHSI B IIPOCTPAHCTBE, LEHTP, OCh U IUNIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CUMMETPHHU (UTYPHI

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH  HHPOPMAIHMIO O

MMPOCTPAHCTBCHHBIX '’COMCTPHUUCCKUX (1)I/Il"yan, NMPpEACTABJICHHYIO Ha YCPTECIKAX U
pUCYHKax

7.17

[IpumensaTs reomerpuueckue (haxTbl A pPEUIEHUS] CTEPEOMETPUUYECKUX 3a]ad,
IIPEIIIOJIAraloIuX HECKOJIBKO IAaroB PEUICHMs, €CIU YCIOBHS IPUMEHEHHUS
3ajlaHbl B ABHOH (opme

7.18

7.19

7.20

[IpuMeHATs,  mpocTEWIIME  NPOTPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3314

HpI/IBOI[I/ITB IMPUMCPbI MATCMATUYICCKUX SaKOHOMCpHOCTeﬁ B IIPHUPOJAC U KU3HH,
paciio3HaBaTh IMPOSABJICHNUC 3aKOHOB '€OMCTPHUU B HCKYCCTBE

[IpumeHsTh MOJIydeHHBIE 3HAHUS HA NPAKTUKE: aHAIM3UPOBATh pealbHbIE
CUTyallud WM NPHUMEHATH W3yYEHHBIE IOHATUS B IPOLIECCE IOMCKA PEIICHHUS
MaTeMaTHYecKu c(OpMyIUpOBaHHON MpOOJIEMBbl, MOJIEIUPOBATh peabHbIe
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIEAOBATh IIOCTPOCHHBIE MOJEIH C
UCTOJIb30BAaHUEM T€OMETPHUECKUX TOHATHM M TeopeM, ammapara anreopsl,
pemarh NpakTUYECKUe 3aJaud, CBA3aHHBIE C HAXOXJACHUEM TIe€OMETPHUYECKHUX
BEJIMYUH

Teopm[ BepOHTHOCTeﬁ " CTaTUCTHUKA

6.1

6.2

6.3

6.4

UuTath U CTPOUTH TAOJIULIBI U JUATPaMMBbI

OHGpHpOBaTB IMOHATHAMU: CpPCIHEC apI/I(bMeTI/I"IeCKOG, MEaHaHa, HaI/I6OJ'H:>IJ_Iee,
HAaNUMCHBIIICC 3HAYCHHUEC, pa3MaX MAaCCUBA YUCIIOBLIX JAHHBIX

OnepupoBaTh MNOHATUSAMHU: CIYYalHBIA HKCIEPUMEHT (OMBIT) M ClydalHOe
COOBITHE, DJIEMEHTAapHOE COOBITHE (JIEMEHTApHBIM MCXO0J) CIy4allHOT'O OIBITA;
HaxOJUTb BEPOSTHOCTH B ONbITaX C PAaBHOBO3MOXKHBIMHU  CIIy4alHBIMU
COOBITUSIMHM, HAXOAWUTh M CPaBHHUBATHh BEPOSTHOCTH COOBITMHA B H3Y4EHHBIX
CIIy4alHBIX DKCIIEPUMEHTAX

Haxomute u popmynupoBaTh COOBITHSA: TEepecedeHne U OObeIUHEHNE TaHHBIX
COOBITHIA, COOBITHE, MPOTHBOIOJOKHOE JJaHHOMY COOBITHUIO; TOJH30BATHCS
nuarpamMmamu Oinepa U (GopMmyrnoi CIOXKeHHs BEpOSTHOCTEH MPU pPELICHUH
3a/1a4



OHGpI/IpOBaTB MOHATHUAMU: YCJIOBHAss BCPOATHOCTb, HC3aBUCHUMBIC COGBITI/IH;

6.5 HaXOJUTh BEPOSATHOCTU C MOMOUIBbIO NpaBUJIa YMHOKEHUS, C IOMOLIbIO JIEpeBa
CIIy4ailHOTO OMbITa
6.6 [IpuMeHsTH KOMOMHATOPHOE MPABUIIO YMHOXKECHHUS IIPU PELICHUH 331324
OnepupoBaTb TOHATUSAMHU: HCIBITAHHE, HE3aBHCHUMbBIE UCIBITAHUS, CEpUA
6.7 UCIBITAaHUHM, yCIeX M HeyJada; HaXOAWTb BEPOATHOCTU COOBITUH B CEpUH
' HE3aBHCHUMBIX HCIBITAaHHUM /10 IEPBOrO ycIiexa, HAXOAUTh BEPOSTHOCTU COOBITHI
B CEpUU UCHBITaHUI bepHymun
6.8 OnepupoBaTh NOHATUSAMU: CIy4ailHasl BEJIMYMHA, pacIpeeIieHHe BEPOSITHOCTEI,
' Juarpamma pacipeeseHus
11 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBaHusi
pe3yJbTara
1 Yucna v BIYUCICHUS
OnepupoBaTh NOHIATUSIMU: HATYPaJIbHOE, 1IEJI0€ YKMCII0; UCIOJIb30BaTh MPU3HAKU
11 JEIUMOCTH LENbIX YHCEN, Pa3/I0OKEHHWE YHUCIIa Ha IPOCTble MHOMXKUTENU IS
pelieHus 3a1a4y
1.2 OnepupoBaTh MOHATUEM: CTENIEHb C PAL[MOHAIIBHBIM IIOKa3aTeleM
13 OnepupoBaTh MOHATUAMHU: JOTapu(M dYKCIa, JOECATUYHBIE M HATypaJbHbBIE
' sorapuMeI
2 YpaBHEHUS U HEpPAaBEHCTBA
[TpuMeHATH CBOICTBA CTENEHU AJs MpeoOpa3oBaHUs BBIPAXKEHUH, ONEpUPOBATh
2.1 MOHSTHUSMM: IT0KA3aTEeJIbHOE YPABHEHNE U HEPABEHCTBO; PEIIATh OCHOBHBIC TUIIBI
NOKa3aTeIbHbIX YPABHEHUN 1 HEPABEHCTB
BoinonuaTe  mpeoOpa3oBaHUsl  BBIPAKEHUM,  COAEpXKALIUX  JIOrapudMsl;
2.2 ONEepUpOBaTh MOHATHUSAMHU: JIOTAapU(PMHUUECKOE YpaBHEHHE U HEPaBEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs pemennst npocTeHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTb NOHATHSMM: CUCTEMA JIMHEWHBIX YPAaBHEHMM M €€ pELICHHUE;
2.4 UCMOJIb30BaTh CHCTEMY JIMHEHHBIX YpPaBHEHMH MJIi DPELICHUs HpPaKTUYEeCKUX
3a1a4y
25 Haxomute pemeHus NpOCTEMIIMX CHCTEM M COBOKYIHOCTEM PpPAalMOHAIBHBIX
' YpaBHEHMI U HEPABEHCTB
MopnenupoBaTh pealibHble CUTyallUM Ha $3bIKe aireOpbl, COCTaBIATH
2.6 BBIpQXXECHHS, ypaBHEHUS, HEPAaBEHCTBAa M CHCTEMbl [0 YCJIOBHIO 3a/layH,
UCCJIEIOBATh MMOCTPOSHHbIE MOJIENIN C UCTIOJIB30BaHUEM armapaTa anreopbl
3 OyHKIHH U TpaduKu
OnepupoBaTb  MOHATHSMM:  NepUoAuuYeckas  (QYHKIUS,  MPOMEXYTKH
3.1 MOHOTOHHOCTH (YHKIIMM, TOYKH OSKCTpeMyma (QYHKIMH, HauOojbllee U

HaAaMMCHBIICC 3HAYCHUA (I)YHKI_II/II/I Ha TPOMCIKYTKE, MUCIIONb30BaTh HUX JIA



uccnenoBaHus (QyHKIMH, 3aJaHHON IrpaduKoM

OnepupoBaTh TOHATHSAMHU: TpadUKH TOKA3aTeIbHON, JOrapuMUYECKOH U

3.2 TPUTOHOMETPUIECKUX (QYHKIHI; H300paXkaTh UX Ha KOOPJUHATHOHN TJIIOCKOCTH U
UCTIOJIb30BAaTh JJIs pEIlICHHs YPaBHEHH U HEPABCHCTB
33 N300paxarh Ha KOOPAMHATHOMN IUIOCKOCTH TpadUKH JIMHEWHBIX YpaBHEHUH U
' MCIOJIb30BATh UX JUISI PEIIEHUs] CUCTEMbI JIMHEWHBIX ypaBHEHUN
3.4 Ucnonp3oBate rpadpukn  (QyHKOMA U1 MCCIENOBAHUS — IPOILECCOB U
' 3aBHCUMOCTEH U3 IPYruX yuyeOHBIX AUCIUILTIH
4 Hauana marematnyeckoro aHnaamsa
OnepupoBaTh MOHATHAMHU: HENpepbIBHAs (GYHKLHWSA, NPOU3BOAHAS (PYHKIUU;
4.1 UCIIONIb30BAaTh T€OMETPUYECKUH U (U3MYECKUH CMBICT MPOU3BOJHON JUIf
peleHus 3aaau
4 Haxoaute mpou3BOIHBIC 3JIEMEHTAPHBIX (DYHKIHMHA, BBIYUCIATH HPOU3BOJHBIC
' CYMMBI, TIPOU3BEIECHUS, YACTHOTO ()YHKIIHIA
43 Hcnonp30BaTh MPOM3BOIHYIO ISl HCCIEAOBaHUSA (PYHKIIMM HA MOHOTOHHOCTH U
' IKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOSHHIO rPpahuKoB
44 Hcnonp30BaTh MNPOM3BOAHYIO JJIS HAXOXICHHS HAWIYYIIEro peHIeHHs B
' MPUKIIAIHBIX, B TOM YHCJIE COI[HATIbHO-DKOHOMUYECKHX, 3a7auax
45 OnepupoBaTh  MOHATUSAMHU:  TEpBOOOpa3Hasi H  WHTErpaj;  IOHUMATh
' TEOMETPHYCCKUN U (PU3HUYECKUIN CMBICIT HHTErpaia
46 Haxonuth mepBooOpa3Hbie AJIEMEHTApPHBIX (YHKIIHA, BHIYUCISATH UHTETpall IO
' dopmyne Hetorona — JleiiOnuna
47 Pemats mpukiagHeie 3aadd, B TOM YHCIE COLUAIbHO-3KOHOMHYECKOTO U
' bu3nyecKoro xapakrepa, CpeCcTBaMi MaTeMaTHYECKOTO aHaIHN3a
6 I'eomerpus
OnepupoBaTh MOHATUSAMH: LWIMHIPUYECKas MOBEPXHOCTb, OOpasyolue
6.1 IWINHAPUYECKOW  MOBEPXHOCTH, LWIMHJIpP, KOHHMYECKas  MOBEPXHOCTb,
o0pazyrolye KOHMYECKOH TOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHust (IUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYSHHS TEN BPALICHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh TOHSATHSIMH: IIAPOBOW CErMEHT, OCHOBAHWE CETMEHTA, BBICOTA
6.5 CerMEHTa, IapOBOW CJIOH, OCHOBAHKE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOS,
1apOBOM CEKTOP
6.6 Boruucnare 00bEMBI M IIJI0IIAIM TOBEPXHOCTEH TeJ BpaIleHUs, TeOMETPUUYECKUX
' TeJI C MPUMEHEHUEM (HopMyIT
6.7 OnepupoBaTh MOHATUSMH: MHOTOIPAaHHHK, BIIMCAHHBIH B cdepy M OMHCAHHBIN
' OKOJI0 cepsl, cdepa, BIUCAaHHAS B MHOTOI'PAaHHHUK MJIH TEJIO BPAIEHUS]
6.8 BBIUMCIATE COOTHOIICHUST MEXIY IUIOIAASIMH TIOBEPXHOCTEH M 00BEMaMu
' MOAOOHBIX TEN
6.9 N3ob6paxxkaTth wu3ydyaemble GUTYpbl OT PYKM M C HIPUMEHEHHEM IPOCTBIX

I-ICpTé)KHI:IX HHCTPYMCHTOB




6.10

BbIMONHATE (BBIHOCHBIE) TIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUThH CEUCHHS TEJI BPALLICHUS

6.11

6.12

6.13

W3Bnekatb, HHTEpPOpEeTUpOBAaTH U  MpeoOpa3oBbIBaTh  HHPOpPMALMIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PHUTypax, MPEACTABICHHYIO HA YepTeKaxX U
pUCYHKax

[TpumensTe reoMmerpuueckue (akThl ISl PELICHUs] CTEPEOMETPUUYECKUX 3ajad,
MPEANOJIAraloIuX HECKOJIbKO IIAaroB PEIICHMS, €CIM YCIOBUS IPUMEHEHUs
3aJlaHbl B IBHOU opMme

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

BrInonaHsATh 1€MCTBUS CII0KEHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOKECHHS
BEKTOpPA Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHU 00JIaal0T

HpI/IMeHHTB IIPpaBUJIO apaJlICICIruIIcaa Mpru CI0XKECHUHU BEKTOPOB

6.16

OnepupoBaTh MOHATUSMH: JI€KapTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJd MEXAY
BEKTOPAaMH,  CKJSIPHOE  IIPOM3BEIECHHUE  BEKTOPOB,  KOJUIMHEapHbIE U
KOMILJIAHAPHBIE BEKTOPbI

6.17

6.18

6.19

Haxomute cyMMy BEKTOpOB M NPOM3BEICHHE BEKTOpA Ha YMCIO, YroJd MEXIY
BEKTOPAMH, CKaJSIPHOE IPOMU3BEACHME, pACKIaJbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOpaM

3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAUHAT

Pemarts mpocreiiiive reoMeTpuueckue 3a7adyd Ha IMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METO/a

6.20

6.21

6.22

Pemate 3aJa4d Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIICHUI B HaXO0XJACHUC
TCOMETPHUICCKUX BCIIMYUH I10 06pa3uaM HJIK aJiIrOpUTMaM, NPUMCHAA U3BCCTHBIC
MCTOJbI ITPHU PCIICHUN CTAHAAPTHBIX MAaTEMAaTUUCCKHX 3a1a4

HpI/IMeHHTB HpOCTGﬁI.HPIG NporpaMMHBIC cpeacrBa 151 SJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTCMEI ITPU PCHICHUN CTECPCOMETPUUICCKHUX 3a1a1

HpI/IBOI[I/ITB IMPUMCPBI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIpUPOAC U KU3HU,
paciio3HaBaTh IMMPOABJICHHUEC 3aKOHOB '€COMCTPUU B HCKYCCTBE

6.23

IIpumeHATh NOJNyYEHHBIE 3HAHUS HA MPAKTHUKE: AHAIU3UPOBATH pPEATbHBIE
CUTyallUM W TPUMEHSATh W3YYECHHBIE TOHATUS B IPOLECCE IMOHUCKA PEHICHUS
MaTeMaTUYeCKH CPOPMYJIMPOBAHHONW TPOOJIEMBI, MOJICIUPOBATH pealbHBIC
CUTyallUM Ha S3bIKE TE€OMETPUU, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIONIb30BAaHWEM T'E€OMETPUYECKHX TIOHATUH M TeopeM, armapara aireophl,
pelmarbs NpPakTUYECKUE 3aJaud, CBA3aHHBIE C HAXOXICHUEM TI€OMETPUUYECKUX
BEJIMYUH

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

5.2

CpaBHI/IBaTB BCPOATHOCTHU 3HAYEHUH CJ'Iy‘-IElfIHOfI BCJIIMYHHBITIO pacClIpCACICHUTO
HJIK C TOMOIIBIO JUarpamMmm
OHCpI/IpOBaTB IMNOHATHEM MATCMATHYCCKOI'0 OXHUAAHHA, NPUBOIUTL MPUMCPBI

TOro, KaxKk MNPHUMCHACTCA MATCMATHUYCCKOC OXKHIAAHHNC cnyqaﬁHoﬁ BCJIIMYHHEI,
HaxXoJUTh MATCMATHYCCKOC OKUAAHUC 110 JAHHOMY paCIIpCACICHUTO

5.3

HmeTs npencTaBieHne 0 3aK0HE OOJIbIINX YHCE



5.4

Hmets npencraBieHne 0 HOpMaabHOM PACIPENCICHUN




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna ¥ BBIYUCIICHUS
Parmonansueie yncna. OOBIKHOBEHHBIE M JECATHYHBIC IPOOU, IPOIEHTHI, OECKOHEUHBIE
11 nepuojnveckue apodu. Apudmernueckue omnepanud ¢ palHoOHAIBHBIMU YHCIAMH,
' peoOpa3oBaHusl UUCIOBBIX BblpakeHUil. IlpumeHeHne npobeil W MPOLEHTOB JUIs
pEeLIeHNs IPUKIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUI U pPEaIbHOM JKU3HU
JleiicTBUTENbHBIC YUCla. PalmoHaNbHBIE U UPpPAIMOHAIBHBIC YUCTA. ApUPMETHUICCKHE
1.2 Olepaluu C JEHCTBUTENbHBIMH 4HchHamMH. [IpuOmmKkEHHbIE BBIYMCICHUS, IpaBUIIA
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA PE3yJbTaTa BHIYUCIECHUN
Crenenb ¢ nenbiM nokaszareneM. CtangapTHas ¢opma 3alMCH JIeHCTBUTEIBHOTO YUCIA.
1.3 Hcnonp3oBanne momxomsmeil (opMbl 3amucy JEHCTBUTENBHBIX YHCEN JUIS PEHICHUs
MIPaKTUYECKUX 3aJ1a4 U IPECTABICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypasJbHOM cTeneHu. JleWcTBUS ¢ apupMETHYECKUMHU
' KOPHSMH HaTypaJIbHOU CTEIICHU
15 CuHyC, KOCUHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEHTa
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 ToxmecTBa U TOXKIECTBEHHBIC MPEOOpa30OBaHUS
99 [IpeoOpa3oBanne TPUTOHOMETPUUECKUX BBIpaKEHHH. OCHOBHBIE TPUTOHOMETPUYECKHE
' hopmyJIbI
53 VYpaBHeHHe, KOpeHb YypaBHeHHMs. HepaBeHCTBO, pelleHne HepaBeHCTBa. Merton
UHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanroHalIbHBIX YPaBHEHUN 1 HEPABEHCTB
2.6 Pemennie TpUroHOMETpHUUECKUX ypaBHEHUIN
57 [IpumeHeHne ypaBHEHHI M HEPABEHCTB K PELICHMIO MaTEeMAaTUYECKUX 3ajad U 3a/1ay u3
' pa3IMyYHbIX 00JacTel HayKU U peasibHOM KU3HU
3 OyHKIMH U TpaduKh
3.1 OyHkuus, cnocods! 3aganus pyHkuuu. ['paduk pynkuuu. Bzaumuo oOpatHbie pyHKIMH
39 OO6nacte onpeaeneHus U MHOXKeCTBO 3HaueHull ¢pyHkuuu. Hymu ¢pynkuuu. [IpomexyTku
' 3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH
33 Crenennas (GyHKIMS C HaTypaJdbHBIM W IIeJbIM moka3areneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa u rpaduk KOpHS N-0if cTeneHn
34 TpuroHnomerpuyeckass OKpPYXHOCTb, OIpPEAEICHUE TPUTOHOMETPUUECKUX (DYyHKUIUN
' YHCIIOBOTO apryMeHTa
4 Havana maTremaTtnueckoro aHanusa
41 [TocnenoBarenbHOCTH, CcHoOcoObl  3adaHusl  IocienoBaTreabHOCTEH.  MOHOTOHHBIE

IIOCICI0BATCIBHOCTHU



4.2

Apudmernueckas U TreoMeTpuueckas Imporpeccud. beckoHeuHo — yObIBaroIias
reomerpuueckass mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH T'€OMETPUUYECKON
nporpeccuu. Gopmyia CI0KHBIX IPOLEHTOB. Mcnonb30BaHue Nporpeccuu Uik peuieHus
peanbHBIX 3a/1a4 MPUKJIAJAHOTO Xapakrepa

MHoxecTBa B JIOTHKa

5.1

MHoOXxecTBO, orepanuu Haj MHOXKecTBamu. J(uarpammel Diinepa — Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anmnapara JJjisl ONKMCaHUs PEaJIbHbIX IPOLIECCOB U SBJICHUM,
IIPH PELICHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEIMETOB

5.2

Onpe;[eneHHe, TCOpEMaA, CICACTBUC, JOKA3ATCILCTBO

I'eomerpus

7.1

OcHOBHBbIE MTOHATHS CTEPEOMETPUH. Touka, npsiMas, III0CKOCTh, IPOCTpaHCcTBO. IlonaTne
00 aKCHOMaTUYECKOM IOCTPOECHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPHH U CIIEICTBUS
U3 HUX

7.2

B3aumHoe pacronoxeHue MpsMbIX B MPOCTPAHCTBE: MEPECEKAOIIUECs, MapaIICIbHbIE U
CKpelBaromuecs npsamele. llapainenbHOCTh NPSAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE:
mapaJlyiCJIbHBIC ITPAMBIC B IIPOCTPAHCTBEC, MAapPaAJJICIIbHOCTD TpéX IMPAMBIX, TAPAJIJICJIbHOCTD
IIPSIMOM M IVIOCKOCTH. YTJIBIC COHAIPABICHHBIMH CTOPOHAMH, YroJl MEXAY NPSAMBIMHA B
npocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH: MapajlyIebHbIE IUIOCKOCTH, CBOMCTBA
napajuleNbHbIX MIIocKocTed. [Ipocrteiimme mpocTpaHCTBEHHbIE (PUTYyphI HA TIOCKOCTHU:
TeTpadap, KyoO, mapajuieenumne, IoCTPOeHUe CeUeHnun

7.3

7.4

[lepneHUKyIApHOCTE NPSIMOM M IUIOCKOCTH: HNEPHEHAMKYJISAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPsAMBIE MApPAUICIbHBIE W NEPIECHIUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
MIEPIEHIUKYJSIPHOCTH TPAMONM M IUIOCKOCTH, T€OpemMa O IPSIMOM NEpPHEHIUKYISIPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: Yroj MEXKIY NPSMON M IUIOCKOCTBIO, JBYI'DAaHHBIN
yroJ1, IMHEUHBIA yroJl IBYrpaHHOro yria. [IeprneHauKynsap U HaKJIOHHBIE: paCCTOSTHUE OT
TOYKH JI0 IUIOCKOCTH, PAcCTOSHHE OT HPSAMOM O IJIOCKOCTH, MPOEKUUs (Urypsl Ha
IIJIOCKOCTh. IlepneHauKyIApHOCTh IUIOCKOCTEN: IPU3HAK IEPIEHIUKYIAPHOCTH ABYX
mrockocreil. Teopema 0 TpEX MeprneHANKYIsIpax

IloHsATHE MHOTOrpaHHHMKA, OCHOBHBIE DJEMEHTHl MHOIOTPAaHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOIOTPAHHUKH, Pa3BEPTKA MHOTOrpaHHuka. IIpusma: n-yroiybHas npusma,
IpaHM W OCHOBaHUS MpPHU3MBI, MpsMas M HAKJIOHHas MpHU3MbI, OOKOBas W MOJHas
[IOBEPXHOCTh Mpu3Mbl. llapamnenenunen, npsAMOYroJIbHBIA NApAJUICICIUIE U €ro
cBoiicTBa. [Iupamuaa: N-yronbHasi nupaMuia, TpaHd U OCHOBAHUE MUPAMUJIbI, OOKOBas U
MOJIHAs TOBEPXHOCTh NHUPaMUJbl, NpPaBUJIbHAs M YCEUYE€HHas NUpaMHIa. DJIEMEHTHI
npu3Mbl W nupamMuibl. [IpaBUIBHBIE MHOTOIpDAaHHMKHU: IIOHSATHE IIPABHIBHOIO
MHOTOTDaHHUKA, IpaBUJbHAas TIpuU3Ma W NpaBWiIbHAs MHpaMUIa, [PABUIbHAS
TpeyrojibHas MUpaMuja W MPaBUWIBHBIA TeTpadap, KyO. IIpencraBienue o mpaBUIIBHBIX
MHOTOTpaHHHUKaX: OKTa’ap, N0AEKadIp U nkocadapyrue CedeHus MpU3Mbl U TUPAMMU/IBI

7.5

7.6

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, IPSIMOM, IUIOCKOCTH.
DIIeMEHThl CUMMETPHUH B TUPAMHUAAX, TapAIIEIENUIEAAX, TPABUIbHBIX MHOTOIPAaHHUKAX

Brruuciienue 3eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 6oxkoBoi
IIOBEPXHOCTU U IOJHOU MOBEPXHOCTH NPSIMOM MPU3MBI, IUIOLIAJb OCHOBAaHUM, TEOPEMA O
OOKOBOM TMOBEpXHOCTH MpsiMOM mpusMbl. [lmomaas OOKOBOW TMOBEPXHOCTH H
ITOBEPXHOCTH MPAaBWIBHOW NHPAMHUJBI, TEOpPEMa O IUIOLIAJAM YCEYEHHOM MHpaMUIBI.
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7.7

ITonoOuble Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH IOBEPXHOCTEH,
00BEMaMH TOTOOHBIX TEJT

6.1

Teopust BEpOATHOCTEN U CTATUCTHUKA
[IpencraBienue JaHHBIX ¢ MOMOINIbIO TaOnui U Auarpamm. CpeaHee apu@meTHuecKoe,

MEaHuaHa, HauOoblIee W HauMEHbLIIIEE 3HA4YCHUs, pasMax, JUCICPCHA W CTaHAAPTHOC
OTKJIIOHECHHEC YHCIIOBBIX Ha60pOB

6.2

CrnyuaitHble SKCIIEPUMEHTHI (OMBITHI) U CIy4ailHbIe COOBITHS. DIIEMEHTapHBIC COOBITHS
(ucxonpl). BeposiTHOCTH ciydyallHOTO COOBITHUS. bBIM30CTH YAaCTOTHIM BEPOATHOCTH
coObiTuii. CiydaiiHble ONBITHI C PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH cOOBITH B OIBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Onepanuu Haja COOBITHSIME: TEepeceueHue, 0ObeTUHEHNE, TPOTUBOIIOIOKHBIC COOBITHS.
Huarpammsl Diinepa. @opmyna ciaokeHus: BEpOSATHOCTEN

6.4

6.5

VYcnoBHas BEpOATHOCTh. Y MHOKEHUE BEPOSATHOCTEN. JlepeBO ciydailHOro 3KCIEPUMEHTA.
®dopmMmyta moaHOM BepoaTHOCTU. HezaBucumeblie cOOBITHS

KombunatopHoe npasuiio ymHoxeHus. [lepectaHoBkU U daxTopuan. Yucio coueTaHui.
Tpeyronbuuk [lackans. @opmyna 6bunoma HeroToHa

6.6

bunapHbIii ciryyaliHbIi ONBIT (MCHIBITAHKUE), yCeX U Heynada. He3aBucumble HCTIBITAHUSL.
Cepust HE3aBUCHMBIX MCIIBITAaHUN 710 nepBoro ycmnexa. Cepusi HE3aBUCUMbIX HCIBITAaHUM
beprymn

6.7

Cnyuaiinas BenuuuHa. Pacrnipenenenue BeposiTHOCTEH. Jluarpamma pacripenesieHus.
[Tpumeps! pactipesielieHnid, B TOM YHCIIE T€OMETPUICCKOSH OMHOMHUATBHOE

I'eomeTpus

7.1

OcHoBHbIE MOHATHS cTepeoMeTpun. Touka, npsMas, MI0CKOCTh, MpocTpaHcTBO. [ToHsTHE
00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U CIIEJICTBUS
13 HUX

7.2

B3anMHoe pacnonoxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, NapaJlJIeIbHbIE U
CKpenBaromuecs npsamele. llapamnenbHOCTs NPSMBIX M IUIOCKOCTEH B NPOCTPAHCTBE:
mapaJlJICJIbHBIC ITPAMBIC B IIPOCTPAHCTBEC, MapaJJICIIbHOCTD TpéX MMPAMBIX, TAPAJIIICJIbHOCTD
MPSIMOM M IJIOCKOCTH. YTJIBIC COHANPABIECHHBIMA CTOPOHAMH, YIOJl MEXKJY MPSMBIMU B
npoctpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH: MapalljIeibHbIE IUIOCKOCTH, CBOMCTBA
napajuleNbHbIX MIIOcKocTed. [Ipocrteiime MpocTpaHCTBEHHbIE (PUTYpPHI HA TIOCKOCTHU:
TeTpadap, Ky, mapajuieNenumne1, IoCTPOSHUEe CeUeHnn

7.3

7.4

[lepneHUKYyIApHOCTE NPSIMOM M IUIOCKOCTH: NEPIEHAMKYJSPHBIE NPsIMBIE B
IIPOCTPAHCTBE, NPsSMBIC MapauIeNIbHbIE W NEPHEHAMKYISAPHBIE K IUIOCKOCTH, INPU3HAK
MEPIEHIUKYISIPHOCTH TMPSAMONM M IUIOCKOCTH, T€OpeMa O NPSIMOM NEpPHEHIUKYISIPHON
IIJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YroJl MEXKAY IPSAMON U IIJIOCKOCTBIO, IBYI'DPAHHBIN
yroJ1, JIAHEWHBIA YroJl IBYrPaHHOro yria. [leprneHauKymnsap U HaKJIIOHHBIE: pACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PAcCTOSHHE OT HPAMOM O IUIOCKOCTH, MPOEKUUs (Urypbl Ha
IJIOCKOCTh. [lepneHauKyIsApHOCTh IUIOCKOCTEH: IPU3HAK IEPIEHIUKYIAPHOCTH ABYX
mwrockocteil. Teopema o TpEX MepreHIuKYIIsIpax

IlonsTue MHOT OrpaHHUKA, OCHOBHBIC J3JICMCHTBI MHOI'OI'PpAHHUWKA, BBIIYKIIBIC U
HEBBLIITYKJIBIC MHOTOT'PAHHUKH, pasBépTKa MHOT'OrpaHHHUKaA. HpI/ISMaZ N-yrojbpHas npu3ma,



TpaHd M OCHOBAaHMSI TPHU3MBbI, MpsiMasi U HAKJIOHHAs NpPHU3MBL, OOKOBas M TIOJHAS
MMOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, npsMOYrOJbHBIA NapajUIeNENUNE] W €ro
coiicTBa. [Impamuaa: N-yronpHasi TUpaMuia, TPaHd U OCHOBAHUE MUPAMHUIBI, OOKOBAs U
[I0JIHAs TOBEPXHOCTh NHMPaMU[bl, IpPaBUIbHAsA M YCEUYE€HHas NUpaMHIA. OJIEMEHTBI
npu3Mbl W nupamuibl.  [IpaBuiibHbIE MHOTOTPAHHHUKHW: TOHSATHE MPABUIBLHOTO
MHOTOTpaHHHMKA, [paBUjbHAas MpU3Ma U IMpaBUIbHAs NHUpaMujia, IpaBUIbHAs
TpeyrojbHas NupaMua U MPaBHIbHBIN TeTpasap, KyO. IlpencraBienue o mpaBUIIBHBIX
MHOT'OTPaHHUKAX: OKTa3p, JOAeKadAp U ukocarapyrue CedeHus: Ipu3Mbl U TUPaMUIbI

CumMMeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IHPSIMOMH, IUIOCKOCTH.

& DneMeHTHl CHMMETPUU B MUpaMHJIaX, MapajuleenuIeaax, MpaBmiIbHBIX MHOTOTPaHHHKAX
Beruuciienue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa, 1uaroHany, yrisl. Ilnomans 60xkoBoi
MOBEPXHOCTHU U TIOJIHOW TMOBEPXHOCTH MPSMON MPU3MBI, IUIOMIAh OCHOBAHUN, TEOpEMa O

7.6 OOKOBOW TOBEPXHOCTH TpsMOW mpu3Mbl. [lnomanes OOKOBOH MOBEPXHOCTH U
IIOBEPXHOCTU IPABWIBHOM INHMPAMUIBI, TEOpEMa O IUIOIIAJAA YCEYEHHOM NIUpPaMUIBL.
[Tonstue 06 06béMe. OOBEM NUpaMuUIbl, IPU3MBI

77 ITonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOIIAJSMH IOBEPXHOCTEH,

' 00bEMaMH MOI00HBIX TEJ
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS

11 Harypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEINbIX Yucel

1.2 CreneHsb ¢ palluoHaJIbHBIM ITOKa3areneM. CBOWCTBA CTENEHU

1.3 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIC JOTapru(MbI

2 VYpaBHEeHMs U HEPABEHCTBA

2.1 [IpeoOpa3oBanue BbIpaxeHU, CopepKaLIUX JJOTapUPMbI

2.2 ITpeoOpa3oBanue BbIpaXKEHUH, COAECPIKAIIMX CTENIEHH C PAallMOHAIBHBIM MIOKa3aTeleM

2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHblE YpaBHEHUS U HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPAaBEHCTBA

26 CucteMbl THHEHHBIX ypaBHEHUH. PerieHue NpUKIaJHBIX 3a]ad C MOMOIIBIO CHCTEMbI

' JIMHEUHBIX YPaBHEHUN
2.7 CucTeMbl ¥ COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUH W HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELICHHUI0 MaTeMaTHMYeCKUX 3ajad U
' 3a7a4u U3 pa3IMUHBIX 00JacTel HAYKU M peabHON JKU3HU
3 OyHKIMH U TpaduKh
Oyukuus. Ilepuonnueckue ¢GyHkuuu. IIpoMeXyTKH MOHOTOHHOCTHM — (DYHKIIHH.

3.1 MakcuMymbl 1 MUHUMYMBI QyHKIMH. HanOonbliee 1 HauMeHblllee 3HaueHHe (PYHKIIMU
Ha MPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku

3.3 [TokazarenpHas u orapudmMudeckas GyHKIIHA, KX CBOHCTBA U TpaduKH




3.4

Hcnons3zoBanue rpadkoB PyHKITUN IS pEIICHUS] YPAaBHCHUH U JIMHEWHBIX CHCTEM

Hcnons3oBanue rpadukoB (QyHKIUN Ui KUCCIEIOBAHUS TPOIECCOB M 3aBUCHMOCTEH,

3.5 KOTOPBIC BO3HHUKAIOT MIPH PEIICHUH 3a7a4 U3 APYTHX y4eOHBIX MPEAMETOB U pealbHON
KU3ZHU
4 Hauana maremaTn4eckoro aHanusa
4.1 HenpepriBable pyHKIIMU. MeTo1 HHTEPBAIOB 7Sl pELICHHs] HEPAaBEHCTB
4.2 [TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM
43 [IpousBonHbie AreMeHTapHbIX (YHKIUH. DOpMyIbl HAXOXKACHUS MPOU3BOAHON CYMMBI,
' MIPOM3BEICHUS U YaCTHOTO (PyHKUIUN
44 [TpumeHeHne TPOU3BOIHON K UCCIIEAOBAHHUIO (PYHKIIMII HA MOHOTOHHOCTD U DKCTPEMYMBI.
' Haxoxaenne HauboIb111ero 1 HaMMEHbIIEro 3HaYeHHs PYHKIIMHU Ha OTPE3Ke
45 [IpuMeHEeHHE TPOW3BOTHONW JUISI HAXOXJICHUS HAWIYYIIETO PEUICHHS B MPUKIATHBIX
' 3ajavax, sl ONpeesieHIs] CKOPOCTH TpoIiecca, 3aJaHHOTro GOpMYIIoil uiu rpadhukom
4.6 [TepBooOpasnas. Tabnuia nepBooOpa3HbIX
4.7 WuTerpan, ero reoMeTpuyecKii M (DU3MYECKWid CMBICI. Bplumcienue wuHTErpaia 1o
' dopmyne Herorona — JleiOnuna
6 I'eomeTpus
OnepupoBarb TTOHSITHSIMH UUTUHApUYECKast HOBEPXHOCTb, oOpa3yroue
6.1 UWIMHIPUYECKON TOBEPXHOCTH, LHIMHAP, KOHHUYECKAsh MOBEPXHOCTh, oOpa3yrolue
KOHUYECKOI MOBEPXHOCTH, KOHYC, cheprudeckasi HOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (IUHAP, KOHYC, cdepa u map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KrnaccudunupoBats B3aUMHOE pacIofioKeHUE CPephl U MIIOCKOCTH
6.5 OnepupoBarh MOHATHSAMH: IIAPOBOH CETMEHT, OCHOBAHHME CETMEHTa, BBICOTA CETMEHTA,
' IAapOBOM CJIOM, OCHOBAHHUE IIAPOBOI0O CJIOS, BHICOTA IIAPOBOIO CJIOS, IIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U TUIOIIAIM TIOBEPXHOCTEH TEN BpallleHHs, T€OMETPUIECKUX Tell C
' npuUMeHeHneM (HopMyI
6.7 OnepupoBarh MOHATHSIMH: MHOTOTPAaHHHK, BIHCAHHBIH B chepy M ONMUCAHHBIA OKOJIO
' cdepsl, chepa, BiMcaHHAs] B MHOTOTPAHHUK WM TEJIO BPAIICHUS
6.8 BbIYHCHsTh COOTHOIICHUS MEXIY TUIOIMIAIIMU MOBEPXHOCTEH M 00BEMaMH MOJOOHBIX
' TeI
6.9 N3o06paxaTh uzydaemble (QUIYpbl OT PYKH W C MPUMEHEHHEM TMPOCTHIX YEepPTEKHBIX
' HHCTPYMEHTOB
6.10 BrimonHATE (BEBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUIT
' CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJI BpAIICHUS
6.11 W3Bnekarh, MHTEPIIPETHPOBATh U MPEOOPA30BHIBATH MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
' reOMEeTpUUYECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX
[IpumensaTp reomerpuueckre (AKTBI JUIsI  PEHICHUS CTEPEOMETPUYECKUX  3ajad,
6.12 MIPEIOJIAraloNINX HECKOJIbKO IIAroB pPEUICHUS, €CIM yCIOBHUS NMPUMEHEHHS 3a/1aHbl B
ABHOH popme
6.13 OnepupoBatrhb MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BBITIOTHATE JIEHCTBUS CIIOKEHHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXCHHS BEKTOpa
Ha YMCII0, OOBSICHATH, KAKUMHU CBOMCTBAMM OHU 00J1aJal0T

6.15

[IpumeHsTH paBUIIO Napaslieenuea Ipy CI0KEHUH BEKTOPOB

6.16

6.17

6.18

OnepupoBaTh MOHATUSMM: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJl MEXAY BEKTOPAMHU, CKAJISIPHOE
IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI

HaxonuTs CyMMy BEKTOPOB M IIPOU3BEICHUE BEKTOPA HA YKMCIIO, YIOJ MEXIY BEKTOPAMH,
CKaIIIPHOE NPOU3BEACHHUE, PACKIIAAbIBATh BEKTOP 110 IBYM HEKOJIIMHEAPHBIM BEKTOPAM

3a,Z[aBaTI> IIJIOCKOCTh YpaBHCHHUEM B HeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

6.20

6.21

Pemrats HpOCTGfII.HHC TCOMCTPHUICCKHUC 3a/la4M Ha TPUMCHCHUC BCKTOPHO-KOOPANHATHOT'O
METOJa

PemraTe 3aJa4d Ha A0Ka3aTcIbCTBO MAaTEMaTHYCCKHX OTHOIICHUN | HaXO0XICHUC
IrCOMETPHUICCKUX BEJIIMYUH I10 o6pa3uaM HJIK aJiIropuTMaM, IpUMECHAA N3BECTHBIE METO/bI
IIpHu pCHICHUH CTAHAAPTHBIX MATCMATUYCCKUX 3a1a4

[IpuMeHATH mpocTedIMe NpPOrpaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHUKA[MOHHBIE
CUCTEMBI [IPU PEIICHUHN CTEPEOMETPUUECKUX 3a1a4

6.22

6.23

HpI/IBOIH/ITI) IMPpUMEPbl MATCMATHYCCKUX 3aKOHOM€pHOCTGI7I B IMpupoAC U IKU3HHU,
paciio3HaBaThb MPOABJICHUEC 3aKOHOB rCOMCTPHUU B UCKYCCTBE

[IpuMeHATh TOJydeHHbIE 3HAHUSA HA MPAKTUKE: aHAIU3UPOBATH PEAIBHBIC CUTYyallUU U
IIPUMEHATh M3YYCHHBIC I[IOHATHS B IIPOLECCE IIOMCKA PpELICHUS MaTEMaTUYECKU
cOpPMyYIHPOBaHHOW MPOOJIEMBI, MOIETUPOBATh pEAIbHBIC CHUTYAllMd Ha  S3BIKE
T€OMETPUH, HUCCIIEN0BATh ITOCTPOECHHBIE MOJEIM C HCIOJIB30BAHUEM I'€OMETPUYECKHUX
MOHATUH M TEOpeM, ammapara aiareOphl, pemaTh MPaKTHYECKUe 3a/aud, CBS3aHHBIE C
HAax0KJICHUEM I€OMETPUUECKUX BEJIIMUNH

5.1

5.2

Teopus BEpOsATHOCTEN U CTATHCTHKA

UucnoBble XapakTEpUCTHUKH  CIIyYalHBIX BEJIWYMH: MAaTEMaTUYECKOE OKHUAAHUE,
JUCIIEpCUS. U CTAaHAAPTHOE OTKJIOHEHHE. [Ipumepsl NpPUMEHEHUsT MaTeMaTU4YeCKOro
0XKHJIaHMS, B TOM YHCJE B 3aJauaxX U3 MOBCEAHEBHOM KU3HU. MaTeMaTHYeCcKOe OXKHIaHUe
OWHApHOW clmyyallHOM BeNMWYMHBL. MaTeMaTHuueckoe OXXKHUIAHUE CYMMBI CIyYaiHbBIX
BeIMYMH. MaTeMaTuuecKoe OKUIAAHUE U TUCTIEPCUS TE€OMETPUIECKOTO U OMHOMHAIIEHOTO
pacrnpeneneHuit

3akoH OONBIINX YHCEN M €r0 polib B HayKe, MpUpojAe U obiecTBe. BriOopouHbIil MeToxq
HCClIeJOBaHUH

5.3

[IpuMepsl HENpEPBIBHBIX CIIy4alHBIX BEIWYMH. [IOHATHE O IJIOTHOCTH pACIpPENCIICHMUS.
3anaun, TPUBOJAIIME K HOpMalbHOMY pacnpeaeneHuto. [loHATHE O HOpMaIbHOM
pacnpeneseHnn



IMTPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM MPOT'PAMMBI CPEJTHETO
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaAHUSA K NPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

Bnagenne MeronaMu J0Ka3aTeNbCTB, AITOPUTMAMH PELIEHMs 3a1ad; YMEHHE
dbopMynupoBaTh U OMEPUPOBATH MOHIATUSIMU: ONpECIICHNE, aKCHOMa, TEOpeMa,
CJIEJICTBUE, CBOICTBO, IIPU3HAK, JI0Ka3aTeNbCTBO, PaBHOCHUJIbHBIE
GbopMyNUPOBKH; NPUMEHATh HX; yMeHHe (opmynupoBaTh oOOpaTHOE U
IIPOTUBOIOJIOXKHOE YTBEP)KICHUE, NPUBOAUTH INPUMEPHl U KOHTPHPUMEDPSI,
UCIIOJIb30BaTh METOJ MAaT€MaTUYECKOM WMHIYKLUWU; HNPOBOAUTH JOKAa3aTeIbHbIE
paccyXAeHHsl IpU pElIeHWH 3a/ad, OLEHUBATh JIOTUYECKYIO IPaBUIbHOCTH
pacCyXJI€HUI; YMEHUE ONEPUPOBATH MOHATUSMU: MHOXKECTBO, IOJIMHOMXKECTBO,
omepanuyd  HaJ  MHOXECTBAaMH; yMEHHE  HUCIOJb30BaTh  TEOPETHUKO-
MHO>KECTBEHHBII anmnapar JJisl ONMCAHUS PEATIbHBIX MPOLECCOB U SIBJICHUN U IIPU
peleHnH 3agad, B TOM YHCJIE W3 APYTrUX Y4YeOHBIX IPEIMETOB; yMEHHE
OIepupoBaTh MOHATHSAMH: Tpad, CBA3HBIA Tpad, OepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3a7aBaTh W ONKCHIBATH Tpadbl Pa3IMYHBIMH CIOCOOAMH;

HUCIIOJIB30BAaTh Fpa(1)bl IIpHu pCHICHHUH 3a1a4

YMeHne onepupoBaTh NOHATHAMH: HATYPaIbHOE YUCIIO, LIEI0E YUCIIO, CTETIEHB C
LeJIBIM TI0Ka3aTesleM, KOPeHb HaTypaJlbHOM CTENeHH, CTENeHb ¢ palliOHAIbHBIM
IOKa3aTeleM, CTENEeHb C JICHCTBUTEIBHBIM IIOKa3aTeleM, JIorapu(M Yucia,
CHUHYC, KOCHHYC W TAaHI€HC HPOHM3BOJILHOTO YHCIA, OCTaTOK IO MOAYIIO,
palMoHaNFHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO, MHOXXECTBA HATYpPalIbHBIX,
LENbIX, pPAlMOHAJbHBIX, JEHCTBUTENBHBIX 4YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAMMEHBIINN OOIMN NEeTuTeNh U HauMEHbIIee olIee
KpaTHOe, alropuT™ EBKiuaa mpu pemeHuu 3a/ad; 3HAKOMCTBO € Pa3JIMYHBIMU
MO3UIIMOHHBIMU CHCTCMAaMU CYUUCIICHUS;, YMCHHC BBIIIOJIHATE BBIYHUCIICHHUC
3HaYeHUH U TpeoOpa3oBaHMs BBIPAKEHMH CO CTEMEHAMU U Jorapudmamu,
npeoOpa3oBaHus JApOOHO-pAIlMOHATIBHBIX BBIPAXKEHUI; YMEHHE OIEepUpOBaThH
HOHSATHAMMU: M0CJIe/I0BATENbHOCTb, apudmeTnyeckas nporpeccus,
reoMeTpuYecKasl Iporpeccus, OECKOHEYHO YOBIBArOImas TeOMEeTpHYEcKas
nporpeccusi; yMEHHe 3a/1aBaTh MOCIEA0BATEIbHOCTH, B TOM YHCJE C OMOILBIO
PEKYpPEHTHBIX (QOpPMYJ; yMEHHME ONEpUPOBATh MOHATUSMHU: KOMILIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJYJIb U apTyMEHT KOMIUIEKCHOTO

yhcna,  QGopma  3amMcHM  KOMIUIEKCHBIX  4Hcenl  (reoMeTpuueckas,




TPUTOHOMETPHUUECKAs u anreOpanyeckas); YMETh IIPOU3BOIUTH
apudmernyeckrue AEMCTBHUS C KOMIUIEKCHBIMHU YHCIIaMU; MPUBOJIUTH MPUMEpPHI
MCIIOJIb30BaHUsI KOMILJIEKCHBIX YHMCEN; OIEPUPOBATh NOHITUSIMU: MaTpuLa 2x2 u

3><3, ONpeCACIIMNTEIIb MaTpHUIIbI, FCOMeTpI/ILIeCKI/Iﬁ CMBEICJT OIIPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSMHU:  pPallMOHAIIbHBIE, HUppalMOHAJIbHbIC,
NOKa3aTeJbHbIE,  CTENEHHBbIC,  JIOTapU(PMHUECKUE,  TPUTOHOMETPUUYECKHE
YpaBHEHUS M HEPABEHCTBA, UX CHCTEMbI; YMEHHE ONEPUPOBATH MOHATUSIMHU:
TOXKAECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHHE, HEPaBEHCTBO,
CUCTeMa YpaBHEHUU U HEPAaBEHCTB, PABHOCHIIBHOCTh YPaBHEHUI, HEPABEHCTB U
CHCTEM; YMEHHE pellaTh YpaBHEHHUS, HEPAaBEHCTBA U CHUCTEMBI C IOMOIUIBIO
pa3jIMuYHbIX TNPUEMOB; pelIaTh YPaBHEHMs, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; NMPUMEHATh YPaBHEHHsI, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHHS
MaTeMaTUYeCKUX 3aJad M 3a7ad U3 Pa3IUyHbIX o0JjacTell HayKu U peanbHON

KHU3HU

YMeHue  omepupoBarh  MOHATHSAMH:  (QYHKIUSA, 9ETHOCTH  (YHKIUH,
NEePUOANYHOCTh  (DYHKIMH, OTPAaHUYEHHOCTh  (YHKIUH, MOHOTOHHOCTh
(GYHKIMHM, DKCTpeMyM (QYHKIMH, HAWOONbIIee W HAWUMCHbBIICES 3HAYCHHUS
GyHKIIMM HAa MPOMEXYTKE, HEempepbhiBHas (YHKIMs, acUMOTOTHI rpaduka
GyHKIIMKM, TepBas W BTOpas MPOU3BOJIHAS (YHKIMH, TCOMETPUYCCKHA U
busznyecKkuil CMBICT TMPOU3BOJHON, MEPBOOOpa3Has, ONpeAeNEHHbI HHTErpa,
YMEHHE HaXOJUTh ACHMIITOTHI Tpaduka QGYHKIUH; YMEHUE BBIYUCIATH
MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO WU KOMMO3UIMH (DYHKIIUH,
HaxOJIUTh YpaBHEHHME KacaTeabHOM K Tpaduky (yHKIHH; YMEHHUE HAXOIUTh
MIPOU3BOIHBIC AJEMEHTApPHBIX (YHKIIMI; yMEHHE HCIOJIB30BaTh MPOU3BOIHYIO
JUTISL iCClieToOBaHus (DYHKITUH, HAXOAUTh HAHMOOJBIINE U HAUMEHBIIINE 3HAYCHHS
byHKIMI; CTpOUTh TpaduKU MHOTOWIEHOB C HCIOJIh30BAaHUEM ammapaTa
MaTEeMaTUYeCKOro aHajln3a; TMPUMEHSITh TMPOU3BOJHYIO [UJII HAXOXKICHUS
HaWJIy4dlIero perieHus: B IpUKIaJAHbIX, B TOM YUCIE COLMATIbHO-3KOHOMUYECKHUX
u (DU3MYEeCKUX 3a/adax; HAXOAUTh IUIOMIAAN B OOBEMBI (PUTYP C TOMOIIBIO
WHTErpajia; MPUBOJUTH MPUMEPHl MATEMaTHYECKOTO MOJIECIMPOBAHUS  C

noMOoUIbI0 AU PepeHInanbHbIX YpaBHEHNUN

YMeHue omnepupoBaTh MOHATUAMHU: Trpaduk ¢yHKIMH, oOpaTHas QyHKUUS,
KOMIO3UIMS ~ (QYHKUMHA, JMHeWHas GYHKIOUS, KBaapaTuuHas (QyHKIUS,
pauroHanbHasg (QYHKIHMS, CTENeHHass (YHKIUS, TPUTOHOMETpUYecKue (PyHKINH,
oOpaTHbIE TPUTOHOMETPUYECKUE (PYHKITNH, TOKa3aTeabHasA U JorapupMudecKas
(GyHKLIMU; YMEHHME CTPOUTh TpauKH U3y4eHHBIX (YHKIMHA, BBIIOIHATH

npeoOpa3zoBanusi rpaduKoB (QYHKIIUNA, UCIOJIB30BATh TpaduKu Isi W3ydeHUS




NPOIIECCOB W 3aBUCHUMOCTEW, NpU pEIIeHUH 3aJad M3 JPYTHX Y4eOHBIX
IPEIMETOB M 3a7ay U3 peajlbHOM KM3HM; BbIpaXaTb (popMyaamMH 3aBUCUMOCTH
MEXIy BEJIWYMHAMH; HCIIOIB30BaTh CBOWCTBA M Tpaduku (QYHKIUN s
pelleHHs] ypaBHEHMH, HEpaBEeHCTB M 3aJad C IapamMeTpamM; HU300pakaTb Ha
KOOPJMHATHOM IUIOCKOCTH MHOKECTBA PELICHUM YpaBHEHMI, HEPABEHCTB U UX

CHCTEM

YMeHue pemarb TeKCTOBBIE 337aud Pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLIEHTHI,
JIOJIU M 4YacTH, Ha JBI)KEHHE, paboOTy, CTOMMOCTbh TOBapOB M YCIIYT, HAJOTH,
3ajaud U3 0O0JacTH YIpaBleHUS JUYHBIMU U CeMEHBbIMU (pUHAHCAMU);
COCTABJISITh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBHUIO
3aJa4uM, MCCIEeNI0BaTh IMOJIYUEHHOE PELICHUE U OICHMBATh MPaBIONOJ00HOCTH
pe3yabTaTOB; yMEHHE MOJECIUPOBATh pEalbHBIE CUTyalldd Ha  S3bIKE
MaTeMaTUKH; COCTaBISATh BBIPAXKEHUS, yPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI
[0 YCIIOBHUIO 33Jaud, UCCIEN0BaTh MOCTPOEHHBIE MOJENIM C HCIIOJIb30BAHHUEM

anmapara anreOpbl, UHTEPIPETUPOBATH MOJTYYCHHBIN pe3yabTatT

YMeHue omnepupoBaTh MOHATUSMHU: cpelHee apudMeTH4ecKoe, MeauaHa,
HauOoNblllee M HAUMEHbLIEE 3HAYEHMs, pa3Max, AMCIEPCHUs, CTaHIApPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0opa; yYMEHUE W3BJEeKaTh, HHTEPIPETUPOBATH
UHPOPMALIMIO, TPEJCTABICHHYIO B TaONWIaxX, Ha JauarpaMMax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA pEAJbHBIX MPOLECCOB U SBICHUN; MPEACTABIATH
UH(POPMALIHIO C MMOMOIIBIO TAOJNHUIl U JUarpaMM; UCCIIEAOBAaTh CTATUCTHYECKHUE
JJaHHbIE, B TOM 4YHCJIE€ C MPUMEHEHUEM IpaUyecKX METOIO0B U 3JIEKTPOHHBIX
CPEICTB; TpaMUecKH HCCIIEeI0BaTh COBMECTHbIE HAOIIOJECHHUS C IOMOUIBIO

AuarpaMm pacCCuBaHusd U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh NOHATHUSIMM: CIyHalHBIM ONBIT U CllydallHOE COOBITHE,
BEPOSTHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTh C
UCIIOJIb30BaHUEM TpaUUYeCKUX METO/OB; NMPUMEHATh (HOPMYJIbI CIOXKEHUS U
YMHOXXEHHUSI  BEPOSTHOCTEH, (OpMyilTy TMOJHOH BEpOATHOCTH, (opmymy
bepnymin, koMOuHaTOpHBIE (akThl U (HOPMYIBI; OIEHHBATh BEPOSTHOCTU
peanbHbIX COOBITUH; YMEHHME ONEepHpOBATh MOHATHAMM: CiIydaiiHas BEIMYMHA,
pacripeieieHue BEpOSATHOCTEW, MaTeMaTHYecKOoe OKHWIaHWe, IUCHepcus Hu
CTaHJApTHOE OTKJIOHEHUE CIy4yallHON BeNWYMHBI, (PYHKIUH pacrnpeneieHus U
IUIOTHOCTH PAaBHOMEPHOI'O, MOKA3aTEIbHOTO M HOPMAJIBHOIO PACIpEeIICHUI;
YMEHHME HCIIONb30BaTh CBOMCTBA M3YUYEHHBIX DACHPENEICHUM M pELeHUs
3a]1a4; 3HaKOMCTBO C MOHATHSAMU: 3aKOH OOJBIINX YHCET, METOIbl BEIOOPOUHBIX
UCCIICIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX

YuCcell B IMPUPOIHBIX U 06H1€CTBCHHI)IX ABJICHUAX; YMCHHUC OIICpHUPOBATH




MOHSITUSIMH: COYETaHUE, IEPECTAHOBKA, YHCIIO COYCTAHUMN, YUCIIO TIEPECTAHOBOK;
6uHoM HproTOHA; yMEHHE MPUMEHSATh KOMOMHATOPHBIC (DaKThl U PACCYKICHHUS
AJid pCIICHUA 3a/lad; OUCHUBATHL BCPOATHOCTU PCAJIbHBIX C06BITI/II71; COCTAaBJIATH

BEPOATHOCTHYIO MOJI€Ib 1 MHTEPIPETUPOBATH OTYyYEHHBINA Pe3yabTaT
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VYMeHue onepupoBarh MOHATHAMM: TOYKA, IIpsiMasi, IIIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYUHA yIja, INIOCKUA YIroj, IBYI'PAaHHBIA yroJ, TPEXTPaHHbIN
yroJ, CKpEUIMBAIOUIMECS MpsMble, MapajUIe]bHOCTh U INEPIEHIUKYIIPHOCTD
IPSAMBIX M INIOCKOCTEH, YroJl MEXAYy IpPsSMBIMH, YIrOJ MEXIY IPsIMOM U
IUIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTSMHU, PACCTOSIHUE OT TOYKU O IUIOCKOCTH,
pacCTodHuC MCKAY MNpPsAMBIMHU, PACCTOAHHUEC MCXKAY IIJIOCKOCTAMH; YMCHHC
UCNONb30BaTh IPU PELICHMHM 3aJad M3y4YeHHble (aKTbl M  TEOpeMsl
IUIAHUMETPUM; YMEHHUE OLICHUBATh pPa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUPA;
CTPOUTh MAaTEMAaTUYECKHUE MOJEIHM C IMOMOLIBI0 I'€OMETPUUYECKUX IIOHATUH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUEC 3aJa9u

YMeHue onepupoBaTh TMOHSATHSAMHU: IUIOHIAAs (UTYpBI, 00BEM (uUTypHI,
MHOTI'OI'PAaHHMK, NPaBUIbHBI MHOIOIpaHHMK, CEYEHME MHOTOTpPaHHHUKA, KYO,
napajieNienunes,, Nnpu3Ma, Nupamuja, (Gurypa W TMOBEPXHOCTH BpAIICHUS,
IWIMHAP, KOHYC, Imap, cdepa, IUIOMAAb CQephl, IJIOLIAJb [OBEPXHOCTH
NUPAMUJIBI, TPU3MBI, KOHYyCa, IWUIMHAPA, O0BEM KyOa, NpPSIMOYToJbHOIO
napajulelenunen1a, TMpaMuIbl, IPU3MbI, [MWIMHIPA, KOHYyca, 1Iapa, pa3BEépTKa
[OBEPXHOCTH, CEYEHMs] KOHyca W ILWIMHJIpPA, T[apajyIebHbIE OCU WJIU
OCHOBAaHMIO, CEUYeHHE Iapa, IUIOCKOCTh, Kacaroulascs cdepbl, IMINHApPA,
KOHyca;  yMEHHME  CTPOUTh  CEUEHHME  MHOTOIpaHHHKa,  HM300pa’kaTh
MHOT'OT'pPaHHHMKH, (PUTYpPBI U TOBEPXHOCTH BPAILEHUS, UX CEYECHUs, B TOM YHCIIE C
MOMOUIbI0  DJEKTPOHHBIX  CPEACTB;  YMEHHE  INPUMEHSITb  CBOMCTBA
reOMEeTpUYecKux (GUryp, CaMOCTOSTENbHO (OPMYIUPOBaTH OIpPEACICHUS]
U3y4aeMbIX (QUIyp, BBLABUIATh THUIOTE3bl O CBOMCTBaX M IpPU3HAKax
reoMeTpuueckux (Guryp, OOOCHOBBIBATH MM ONPOBEPraTh HX; YyMEHHUE
IPOBOAMTH KJACCU(PUKALUIO (UTYp IO pa3IuYHbIM MPU3HAKAM, BBIIOJIHATH

HeO6XO,Z[I/IMHC AOHIOJHUTCIBHBIC TTIOCTPOCHUA
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YMeHnE OINIECpHUPOBATHE NNOHATUAMMU: NBHUKXCHUC B IIPOCTPAHCTBE, HapaJ'IJ'IeJ'IBHBIﬁ
NepeHoc, CHMMETpUsi Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHue Mo100usl, MoA00HbIE (GUTYPBI; YMEHHE paclio3HaBaTh PaBHbIE U
nogo0Hble (UTYpBI, B TOM YHCIE€ B NPUPOAE, HCKYCCTBE, APXUTEKTYpE;
HCIIOJIB30BAaTh T'COMETPUUCCKHUE OTHOUICHUA IIPU PCHICHUH 3aaa4d; HaXOJUThb
reoMEeTpUYecKUue BEIMYUHBI (IJIMHA, YTOJI, IJIOHIaab, O0BEM) IMpPH pEIICHUH

3aJa4 M3 JIpYyruX Y4YeOHbIX MNPEIMETOB M U3 pealbHOM >KU3HU; YMEHHUE




BBIUUCIIATh TEOMETPUYECKHME BEITUYHMHBI (IJIMHA, Yrol, IUIOAaAb, OOBEM,
IUIONIA/Ib MOBEPXHOCTH), MCHOJNB3YS M3ydyeHHbIe (OPMYNBI U METOIbl, B TOM
YuClie: TUIONIA/Ib MOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, HIWIMH/PA, IUIOMIAh
cdepbl; 00bEM Kyba, MPSMOYTOJBLHOIO Mapajliesenunesia, MUpaMubl, TPU3MBI,

[MWIMHAPA, KOHYCa, I1apa; YMEHHWE HAXOIWTh OTHOIICHHE OOBEMOB IMOJTOOHBIX

buryp

12

13

YmMmenue OIICpHUPOBATE IIOHATHAMH: IIPAMOYroJIbHasd CHCTEMA KOOpAMWHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BCKTOpd, CyMMa BCKTOPOB,
IMPONU3BCACHUEC BCKTOpa Ha YHCJIO, Pa3I0KEHUEC BEKTOpa I10 6331/10}/, CKaJIsIpHOC
MMPOU3BCACHUC, BCKTOPHOC MPOU3BCACHUC, YroJl MCKAY BCKTOpaMHu; YMCHUC
HUCIIOJIB30BAaTh BCKTOpHBIfI n KOOp,I[I/IHaTHHﬁ METOJ JJIA peICHUA

TreOMETPUYECKUX 3314 U 33/1a4 JPYTUX YU4eOHBIX IPEAMETOB

YMmenue BI)I6I/IpaTI) HOIIXOI[SIHII/Iﬁ MCTOM MJIA PCIICHHUA 3aaadud; ITOHUMAHHUC
SHAYUMOCTH MATCMATUKH B U3YUCHUU ITPUPOAHBIX 1 OGH.[@CTBGHHLIX IIpoueccoB
u HBHGHHﬁ; YMCHHUE PpaCIlO3HAaBAaTb MPOABIICHHUC 3aKOHOB MAaTCMAaTUKHU B
HCKYCCTBC, YMCHUC JIIPUBOAUTHL IIPUMCEPBI MATCMATUYCCKUX OTKpLITI/Iﬁ

POCCHICKOM U MUPOBOM MaTEMATHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMBIX HA EI' 110
MATEMATHKE

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS

1 Yucna u BIYUCIECHUSA

11 HarypanbHble u nensle uncina. Ilpu3Haku AeIMMOCTH LEbIX Yncell

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypallbHOW cTeneHHu. J[elcTBus ¢ apuMeTHISCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Creness ¢ 1enbIM nokaszareneM. CTeneHs ¢ palMoHaIbHBIM Noka3areneM. CBoiicTBa
' CTETIeHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTapUPMBI

HelictButenbHple  4Hucia. Apu@MeTHYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3ysbTara BBIYMCICHUN

1.8 [IpeoOpazoBanue BhIpaXKeHUH

1.9 KommnekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

21 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHUS

2.4 [TokazarenbHble U IorapupMUIECcKUe YpaBHEHUS

2.5 Llenbie U POOHO-pAIOHAILHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMHUUECKIEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 Oynkumu u rpadguku

31 Oynkuus, crnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3anmuo oOpaTHbIE

¢byukun. YétHple u Heu€THbIe pyHKkuuu. [leproanueckue GpyHKunm

3.2 O6nacTh ONpeeNeHusl W MHOXECTBO 3HaueHwit Qynkimu. Hymn  ¢QyHkouw.



[IpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIUH.
Makcumymbl U MUHUMYyMBI GyHKIuu. Haumbonbiiee u HauMeHblllee 3HauUEHUE

(GYyHKIMU Ha TPOMEKYTKE

Crenennass (yHKIUSI C HAaTypajJbHBIM W ILEJNbIM TNoOKa3aTeneM. EE cBoiicTBa u

33 rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumnToThl rpadukoB ¢yaknumit. CsoiicTBa  (HyHKIMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMeTpryeckas nporpeccuu. @opMyia CI0KHBIX IPOLEHTOB
4 Hauana MmaTemMaTH4yeckoro aHaansa
4.1 [IpousBoanas pynkunu. [Ipon3BoaHbIE 2TIEeMEHTAPHBIX (YHKIIHI
[IlpumeHeHre TPOM3BOAHONW K HCCIICOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. Haxoxnenne HanOONbIIero U HaUMEHBILEro 3HaueHus (QyHKIUU Ha
oTpe3Ke
4.3 [lepBooOpasnas. MuaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCT
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @durypsl Ha MIOCKOCTH
7.2 [IpsiMbIe U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 KoopauHnats! 1 BEKTOPHI



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

Maremaruka. AnreOpa W Havajla MaTeMaTHueckoro aHaimza.l0 kmacc: yriyOnEéHHBIHI
YPOBEHB: yueOHuk/A. I . Mep3msik, J.A . HomupoBckuit, B.M.Ilonskos: oJ
pen.B.E.ITononsckokoro -.M.:IIpocserienue

Maremaruka. AnreOpa W Havajla MaTeMaTHYecKoro aHanmza.ll kmacc: yriyOnEéHHBIM
YPOBEHB! yuaeOHUK/A. I Mep3nsk, J.A.HoMHupOBCKHIA, B.M.IlonskoB: o
pen.B.E.ITononsckokoro -.M.:IIpocserieHue

Maremaruka. ['eomerpus.l0 xmacc: yrayOn€HHBIM ypoBeHB: yueOHHUK/A.I.Mep3msxk,
I.A.Homuporckwuii, B.M.Ilomsakos: mox pen.B.E.ITogonsckokoro -.M.:IIpocBemenue

Marematuka. ['eomerpus.ll knacc: yrnyOné€HHblii ypoBeHb: y4ueOHUK/A.I.Mep3isik,
J.A.Homuposckuii, B.M.Ilonskos: oz pea.B.E.Ilogonsckokoro -.M.:Benrana-I' pad

Teopus BeposiTHOCTEHN M CTaTUCTHKA. DKCIIEPUMEHTAIIbHOE yueOHOoe nocodue st 10

u 11 kmaccoB o0iieodpazoBaTenbHbIX yupeskaenuit / FO.H. Tropun, A.A.Makapos, U.
P.Briconkuii, M. B. Slmenko. —M.: MIITHMO

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MaremaTrka: anrebpa W Hayala MaTeMaTHUECKOTO aHalu3a, TeoMeTpus. | eomeTpwusi.
CamocTosTenbHbIe 1 KOHTPOJIbHBIE padoTel: 10 kimacc: yrimyOnéHHbIi ypoBeHb/A. I . Mep3nsk,
B.b.ITononckuii, E.M.PabunoBuy u ap-M.: [Ipocsemienue

Marematnka: anreOpa ¥ Hadaja MaTeMaTHYECKOTO aHalln3a, reoMeTpus. Anredpa u Hadana
anamm3a. CaMocTosiTelbHBIE M KOHTpoJbHble paborel: 10 kmace:  yrimyOiaEHHBIN
ypoBeHb/A.I".Mep3nsik, B.b.Ilonouckuii, E.M.Padunosuu u ap-M.: [IpocBenienue

MaremaTtuka: anrebpa ¥ HayaJa MaTeMaTHUECKOrO aHanu3a, reomerpus. ['eomerpus.
CamocTosiTeNbHBIE U KOHTPOJIbHBIE PadoThl: 11 kitacc: yrimyOnéHHelil ypoBeHs/A.I.Mep3isk,
B.b.Ilomonckuii, E.M.Pabunosud u np-M.: [IpocBemienue

Marematuka: anreOpa U Hadaja MaTeMaTHYeCKOTO aHalu3a, reoMeTpus. Anredpa u Havyaia
ananmm3a. CaMmocTosiTelbHbIE M KOHTPONBHBIE paboTel: 11  kjace:  yriyOnéHHBIN
ypoBeHb/A.I".Mepansk, B.b.Ilononckwii, E.M.Pabunosud u np-M.: IIpocBemenune

MaremaTnka: anreOpa M Hayajla MaTeMaTH4eCKOro aHaiu3a. AnreOpa M Haudajla aHalIn3a.
VYrnybnennslii ypoenb: 10 kmacc: merogmueckoe mnocobue/ E.B.bynko, A.I'.Mepsisik,
B.b.Ilonouckuit, M.C.Skup — M.: Benrana-I"pad

MaremaTrka: ajaredpa ¥ Havajga MaTeMaTHYECKOro aHayim3a. AnreOpa W Havyala aHaiu3a.
Yriny0nennsrii ypoBenb: 11 kmacc: mertogmueckoe mnocobdue/ E.B.Bymnko, A.I.Mep3msik,
B.B.ITonouckuii, M.C.SIkup — M.: Benrana-I"pad

Maremaruka: anrebpa W Havaja MaTeMaTU4ecKoro ananus3a. ['eomeTpus. YTiyOneHHBIH
ypoBenb: 10 kiacc: meromuueckoe mnocodue/ E.B.Byiko, A.I''Mep3msik, B.b.IlonoHckui,
M.C.Skup — M.: Benrana-I"pad
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8. Maremaruka: anreOpa M Hadajla MaTEMaTHUYECKOTro aHanu3a. I'eoMeTpus. YTiayOJIeHHBIH

ypoBeHb: 11 kmacc: metoamdeckoe mocodbue/ E.B.Bynko, A.I'.Mepsnsk, B.b.Ilononckui,
M.C.Skup — M.: Berrana-I"pad

Ileuamnuie nocoous

e  Kowmrurekt TabauIl Mo TPUTOHOMETPHH.
o  KomrmiekT TabnuIl 1o TEOPHH BEPOSITHOCTEH
o  KowmruiekT TabauIl 10 reOMeTPHH

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://lecta.rosuchebnik.ru O6pazosatensas miatdopma LECTA — onnaitn o6pa3zoBaTeIbHbIH

HPOEKT.
http:/fipi.ru «®eaepaabHbIi HHCTUTYT MEAATOTHICCKUX U3MEPCHUI

http://school-collection.edu.ru Enunas kostekiust iudpoBbix 00pa3oBaTeIbHbIX PECYPCOB.

http://www.math.ru Caiit mocBsiieH MaTeMaTuke (M MaTeMaTHKaMm).

https://resh.edu.ru/ Poccuiickas 311eKTpOHHAS IIKOJIA.

https://ege-study.ru ET'D-Cryaus
https://ege.sdamgia.ru Cnam 'MA: Pemry ETD

https://foxford.ru/ Onmnatin-mkona ®okchopa

bubanorexa [{OK: https://lesson.edu.ru/catalog

Yueono-npakmuueckoe u yueono-nabopamopnoe obopyoosanue

e  KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEHKA, TpaHCTIOPTHP, YroibHUK (30°, 60°), yrompHUK

(45°, 45°), uupkynib

o  KoMmmiekT crepeoMeTpudecKrX Tel (JIEeMOHCTPAIIMOHHBIH ).

® Halop ruraHuMEeTpUIecKuX QUryp.


https://lecta.rosuchebnik.ru/
http://fipi.ru/
http://school-collection.edu.ru/
http://www.math.ru/
https://resh.edu.ru/
https://ege-study.ru/
https://ege.sdamgia.ru/
https://foxford.ru/
https://lesson.edu.ru/catalog
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