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INOACHUTEJIbBHAS 3AIINCKA

Mooyne «Anzebpa u nauana mamemamuiecko20 AHAIUZA»

VYueOHblii Kypc «Anrebpa M Hayajla MaTEeMaTHMYECKOrO aHallM3a» SIBJISETCS OJHUM U3
Haubosee 3HAUYMMBIX B IPOrpamMMe CpEAHEro oOIIero oOpa3oBaHUs, MOCKOJbKY, C OJHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAIbHYIO 0a3y Uil HM3y4eHHs BCEX eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHUECKOe M aOCTPAKTHOE MBIIIJICHHUE
oOyJaromuxcsi Ha YypOBHE, HEOOXOIMMOM JJisi OCBOCHMSI HH(POPMATHKH, OOIIECTBO3HAHUSA,
UCTOPUH, CIIOBECHOCTH U JPYruUX JUCHMIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VYu4eOHblif Kypc anreOpbl M Havall MaTeMAaTUYECKOTO aHallu3a 3aKjIaJlbIBaeT OCHOBY MJIs
YCIEIIHOTO OBJIAJICHUSI 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMM, TOHUMAHHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS DKOHOMHKH M OOINECTBEHHOHM >KM3HHW, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIOJIB30BaTh HX JUISA
JManbHEWIero oOpa3oBaHus W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBjIaJeHue
aOCTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl ¥ MaTeMaTUYEeCKOrO aHaIn3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTbH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpETH3aIUlo, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xone u3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIU3a»
oOyJaromuecs: TOJXYy4aloT HOBBIM ONBIT pEIICHHs TMPHKIAIHBIX 3a7ad, CaMOCTOSITEIHHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJEJeH pealbHbIX CUTYyalluld, UHTEPIpETalrud MOTy4YEeHHBIX
pelIeHui, 3HAKOMSITCS C MpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpUPOJE, HAyKe U
HCKYCCTBE, C BBIJAIOIINMUCS MaTEMAaTUIECKIMH OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIl Kypc o0siafaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHBIH Marepuall, CIOCOOCTBYIOIIUN (OPMHPOBAHUIO HAYYHOT'O
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
NPOJIOJDKUTEIPHON  KOHIIGHTPAlMM ~ BHUMAHUSI, CAaMOCTOSITENIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJYYECHHBIN PE3yNbTaT.

B ocHoBe Meronuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHusl.

B cTpykType yueOHOro Kypca «Anredpa u Hadajga MaTeMaTUUYe€CKOTO aHAITN3a) BBIJCIICHBI
CIIEAYIONINE COJEP)KATEIbHO-METOJMUeCKre JTHHUN: «Yucna W BBIYMCICHU», «DYHKIUU WU
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Havana MaTemaTHdeckoro aHaian3ay», «MHOKeCTBa U
Joruka». Bce OCHOBHBIE cojepkKaTelbHO-METOANYECKHE JMHUU HU3y4yaroTcsl Ha HPOTSHKEHUH
JIBYX JIET OOyYeHHsI Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYyT
Jpyra W TOCTENEHHO HACHIIAsACh HOBBIMH TeMaMH M pa3nenaMu. J[aHHBIA y4eOHBIH Kypc
SBIISIETCS MHTETPAaTHUBHBIM, IIOCKOJBbKY OOBEIMHSET B cebe coJepKaHHe HECKOJIbKUX
MaTeMaTHYECKUX JMCUUIUINH, TAaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKU aHalu3,
TEOpHsl MHOXKECTB, MaTeMaTrhdeckas joruka u npyrue. Ilo mepe Toro kak oOydarommecs
OBIIQ/ICBAlOT BCE Oojiee MIMPOKUM MaTEMaTHYECKHM allaparoM, y HHX I[OCIeI0BATEIbHO
dopMHpyeTCsT U COBEPIIEHCTBYETCSI yYMEHHE CTPOUTh MAaTEMaTHYECKyI0 MOJeNb peaJbHON
CUTyallud, MPUMEHATh 3HAHMS, TMOJTY4YE€HHBbIE NMPU M3YYEHUH Y4eOHOro Kypca, A pelieHUs



CaMOCTOSITENIbHO C(OPMYJIMPOBAHHOW MaTeMaTH4eCKOW 3ajaud, a 3aTeM HHTEPIpPEeTHPOBATh
CBOH OTBET.

CopepxarenpHo-MeTONMYECKAss  JMHUSA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
dbopMupOBaHNE HABBIKOB HCIIONB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAyaTo Ha
YpOBHE OCHOBHOTO 0011ero obpaszoBanus. Ha ypoBHe cpeanero oOrero odpazoBaHus 0codoe
BHUMaHHE yaensieTcss (OpMHUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIUYMCICHUH, BKIIOYAIOUINX B
ce0si MCIIONb30BAaHKUE PA3IMUYHBIX (POPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKHUIKY, BBIIOJIHATH
npuOIMKEHHBIE BRIYUCIICHUS, OLICHUBATh YHCIIOBBIE BHIpAYKEHUS, pad0TaTh C MAaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYarOHIMMCSI MHOXECTBA HATypajbHBIX, LIETBIX, PAlIMOHAIBHBIX U
JEHCTBUTENBHBIX YMCEN JONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxaom u3 aTux
MHOXECTB PacCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €MY CHEIM(PUUECKUE 3a1a4H U ONIEPAIUH: JIeTICHNE
HAIEJIO, ONEpPUpPOBAHHE OCTAaTKAMH Ha MHOXECTBE IIeJIbIX 4YHCeN, OcoOble CBOMCTBa
paloHaIbHBIX U UPPALMOHATBHBIX UYMCeN, apu(MeTHyecKue orepaluu, a TakKe H3BICUCHUE
KOpPHSl ~ HAaTypaJbHOW CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX 4Mcend. bmaronmaps
[IOCJIEZIOBATEIbHOMY ~ PAaCIIMPEHUIO Kpyra MCIOJNb3yEMbIX 4YHMCEI U 3HAKOMCTBY C
BO3MOXXHOCTSIMU UX MPUMEHEHHUS JIsl PELICHUsS Pa3IMYHbIX 3a/1a4 (GOpMUPYETCs PEICTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIETIEH pealbHOI0 MUPA, IIIUPOKO
UCTIONB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUH BCEro OOy4YEHHs Ha
ypOBHE cpenHero oOmiero oOpa3oBaHMs, TIOCKOJBKY B KaxaoMm paszaene I[Iporpammsl
MPEeyCMOTPEHO PEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbTare oOyyaroniyecsi OBIaJeBalOT
pPa3IUYHBIMU  METOJAaMHU  DPELIEHUS pPAalMOHAIbHBIX, WPPALMOHAIBHBIX, IOKa3aTelIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUI, HEPABEHCTB U CHCTEM, a TaKXKe 3a1ad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHHsI IIMPOKO HMCHOJIb3YIOTCS IPHU HMCCIEIOBAaHUU
GbyHKIMI ¢ TOMOIIbIO TPOU3BOAHOMN, IPU PEIICHUN MPUKJIAJHBIX 33/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHbIIUX 3HaueHU QyHKuuu. /laHHas copep)karenabHas JIMHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéThl mo (opmynaM, HpeodpazoBaHUs
palMOHANbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TaK)K€ BBIPAKECHU,
coJepXkalx creneHu M Jorapupmel. braromaps u3yueHuio anreOpandeckoro Matepuaia
IPOUCXOAUT JajibHEHIlee pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUIEHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHUM, pabOThl C CUMBOJIBHBIMU
(dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraer 3QpQGeKTUBHbIC HHCTPYMEHTHI JJIs1 PELICHHs] MPAKTUUYECKUX M €CTECTBEHHO-
HAy4yHBIX 3aj[a4, HarjIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenpHo-MeTonnYecKass JUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcsl ¢
JPYTUMH  JIMHHSMH ~ y4eOHOTO  Kypca, IOCKOJIbKY B  KaKOM-TO  CMbICIe  3ajaér
NOCIIEAOBATENbHOCT ~ M3YyYEHUs MaTepuana. VI3ydeHwe  CTENeHHOW, IOKa3aTelbHOM,
Jorapu(pMHUUECKON U TPUTOHOMETpUYECKUX (YHKIUH, UX CBOICTB U rpauKoB, UCIIOJIH30BAHNE
GbyHKIUN Ui peuieHusl 3aad U3 JpYTUX y4eOHBIX IMPEJAMETOB U pPealbHOM JKU3HU TECHO
CBA3aHO KaK C MaTéMaTHYECKUM aHAJIM30M, TaK U C PELIEHUEM YpaBHEHHM M HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHMMaHHE Yyxaensercs (OPMHUPOBAHHUIO YMEHHUS BbIpaXkaTh (Gopmyramu
3aBHCHUMOCTH MEXIYy Pa3U4YHbIMU BEIMUYMHAMH, UCCIEI0BAaTh MOJyUYeHHbIE (PYHKIIUU, CTPOUTH
ux rpaduku. Marepuan STOM cojep)KaTeJbHOM JUHUM HAaleleH Ha pa3BUTHE YMEHUN u
HaBBIKOB, MO3BOJISIOMIMX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMHM B Pa3IMYHON (opme:
AHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO



QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTHM K  OOOOUIEHMIO M KOHKpETHU3allHH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxarenbHast TuHus «Hagaia MaTeMaTnyecKoro aHaan3a» MO3BOJIIET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTH4YEeCKUX, TaK U MPUKIAJAHBIX 3a/1a4, JOCTYIHBIX 00ydaromumcs,
TaK KaK y HHUX IOSBJISIETCS BOBMOXKHOCTh CTPOUTH IpaUKH CIOKHBIX (PYHKUIUN, ONPEeNiaTh UX
HauOOJIbIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u oObEMBI TEl, HAXOIUTh
CKOPOCTH U YCKOpEeHHsI TporeccoB. JlaHHas cojaepkaTellbHas JIMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHUYeCKUX MOJeJel pealbHbIX CHTyallii, MO3BOJSET
HAaXOJUTh HAWIy4lllee pEHIeHHE B MPUKIAIHBIX, B TOM YHCIE COIUAIbHO-d)KOHOMUYECKUX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYEeCKOI'O aHajin3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMAaTHUKH B HayKe, TEXHUKE U ucKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHA MaTEeMaTUKHU KaK HAyKH, U
00 uXx aBTOpax.

CopepxaTtenbHO-METOAMYECKass JIMHUS «MHOXECTBA W JIOTHKa» BKIIOYaeT B ceOs
9JIEeMEHThl TEOPUM MHOXKECTB M MaTeMaTU4YeCKOW JIOTWKH. TeopeTHKo-MHO>KECTBEHHBIE
MPEJICTAaBICHNUS] TPOHU3BIBAIOT BECh KypC MIKOJIBHOM MaTeMaTWKH W TpeiaraloT Haubolee
VHHUBEPCATbHBIA SI3bIK, OOBEAWHSIONIMIA BCE pa3feiibl MAaTEMATHKU W €€ MPUIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATUICCKIE TUCITUTUIMHEI M UX TIPHIIOKEHUS B euHOe 11enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOy4aroleMycs TIOHUMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHKH M HCIIOJIb30BaTh €ro s BBIPAXKEHHsS] CBOMX MbIciel. [[pyrum
B2XHBIM NPHU3HAKOM MAaTEMaTHKW KaK HAyKH CJEAYyeT MPU3HAThH CBOWCTBEHHYIO €l CTPOroCTh
000OCHOBaHMI ¥ CJICIOBAaHHWE ONPEACIEHHBIM TIPaBHJIAM IMOCTPOCHHS  JOKa3aTeIIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTeMaTH4YeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO
MBIIUICHHUS] 00YYaroUINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXICHUS HA OCHOBE JIOTMUECKUX
paBwI, GOPMUPYET HABBIKH KPUTHICCKOTO MBIIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Hadajma MaTEeMAaTHUECKOTO aHAIHM3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOr0  MOJETUPOBaHHUS, KOTOpble  TPHU3BaHBl  CHOCOOCTBOBATH
(GbOpMUPOBAHNIO HABBIKOB IOCTPOCHHSI MOJENEHd pealbHbIX CUTYyallui, HCCIEIOBAaHUS OSTUX
MOJICJIC C TOMOIIBIO armapara anreOpsl W MaTeMaTHYeCKOTO aHaiu3a, HHTEPIpPeTaIrluu
MOJTYYEHHBIX Pe3yabTaTOB. TakwWe 3aJaHds BIUICTEHBI B KaXIBIH W3 pa3JielioB MPOTPAMMEI,
MOCKOJNIBKY BECh MaTepual y4eOHOTo Kypca MIMPOKO UCHONB3YeTCs IS PEUICHUS MPUKIATHBIX
3amady. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ady  oOydaromipecs pa3BUBAIOT
HAOJI0IaTEIBHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOIB30BATh
aAHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATh MpoOieMy. JleareapHOCTh MO (HOpMHPOBAHHIO
HABBIKOB PEIlIeHUs MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOIlecce U3yUeHUsSI BCEX TeM y4eOHOTo
Kypca «Anrebpa 1 Hayalla MaTeMaTUYECKOTO aHATTNU3ay.

Ha u3ydenune yueOHOTO Kypca «Airedpa U Hadajga MaTeMaTHIECKOTO aHAIN3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETIIO).

Mooyns «I'eomempusn»

['eomeTpus sBisieTcss OAHUM U3 0a30BBIX KypCOB Ha YpOBHE CpEIHEro oOIIero
o0Opa3oBaHus, TaK Kak 00ecreunBaeT BO3MOKHOCTh U3YUEHUs JUCIUILTUH €CTeCTBEHHO-HAYIHON



HaMpaBICHHOCTH M INPEIMETOB I'yMaHMTapHOro Iukiaa. IlockosbKy Jlorndyeckoe MbILUIEHHE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETpUH, TpHU
JI0KA3aTeIbCTBE TEOPEM M TOCTPOCHHUU LIEMOYKU JIOTUYECKUX YTBEPKICHUU TPU PELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUH 3a/lady €CTECTBEHHO-HAY4YHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenp ocBoeHMsl mporpaMmMbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaE€HHOM ypOBHE —
pa3sBUTHE MHIUBHUyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
coCTaBJIAIOLIEH HpeaMeTHON obOnactu «MaremaTnka M MHGpOpMaTHKa» dYepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUH U
NeHcTBUH, CHenn(UUHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUU Ha YTriayOJIIEHHOM YPOBHE, PaCIIUPSIIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIBTYphl U
(GbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dopMHpoBaHHE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONKCHIBATH W HM3y4daTb pasHblE SBICHUS
OKpY’KaloIero MHpa, 3HaHHE MOHATHHHOTO ammapara 1mo pasaeny «CrepeoMmerpus» ydeOHOro
Kypca reoMeTpuH;

dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMH IOHATHUSMHU O IPOCTPAHCTBEHHBIX (hUTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMyd W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIEC CIIOCOOBI PEIICHHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaxX, MOJENAX U B PEAJTbHOM MHpe
MHOTI'OI'pPaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIEIH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHpOBaHHE YMEHMs BIaJ€Th METOJAaMHU JI0Ka3aTeNbCTB M AJITOPUTMOB peEIIeHUs,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTElIbHBbIE PACCYKIEHUS B XOJA€ pELIeHUs
CTEpEOMETPUYECKMX 337ady U 3aJad C T[PaKTHUYECKUM cojepkKaHHeM, (opMHupoBaHHE
OpeJCTaBIeHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB NpU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXICHU;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILLIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPHH;

¢dopmupoBaHrue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh MPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalUSX U MPH U3yYEHUU APYTruX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAIbHBIX CHUTyallMi, MCCIEN0BaHUS
IIOCTPOEHHBIX MOJIENIEH, NHTEPIPETALIH [T0JIyYEHHBIX PE3YIbTATOB.

OCHOBHBIMHU COZIEpKATEIBbHBIMU JIMHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
kjaccax saBisTcs: «[IpsiMple M MIIOCKOCTH B mMpocTpaHCTBe», «MHororpanaukm», «Tena
BpallleHus», «BEKTOpbI U KOOPANHATEI B IPOCTPAHCTBEY, «J{BHKEHNS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHATHSIMU,
peeBaHTHBIMHU T€OMETPHUH Ha yriyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO



BCEM COJEpXaTeNbHbIM JMHUSIM Yy4eOHOro Kypca, a (OpMHUpOBAaHUE JIOTHYECKHX YMEHUUH
pacripefiesiieTcsi He TOJBKO IO COJACpXKATelIbHBIM JIMHUSM, HO W MO TrojaM OOydYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yjibTaTaM  OCBOCHUS
®enepasibHON padoueil MporpaMMebl, pacrpeaeaEHHbIM M0 TofaM o0ydeHus, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
NOHATUSAMH W HAaBBIKAMH TIIOCJIEAOBATEIbHO M IOCTYNATENbHO, C COONIOJCHHEM MpPUHIIHIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHHUA BKIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPUUYECKUX
MpEJICTaBICHUI 00yJarouxcs, paciupss U yrayosss e€, odpa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3U.

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

co3marb ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOSHUS HWHAWBHUIYATbHBIX
o0pa3oBaTeNbHbIX @porpammMm, O0OeclneduTh YriayOn€HHOE H3yYeHHUE TEOMETPUHM  Kak
COCTaBIIAIONIECH yueOHOTO mpenmMeTa «MaremaTukay;,

HOJATOTOBUTH OOYUYAIOMIMXCSl K MPOJOJDKCHUIO M3YYCHUS MATEMAaTHKH C Y4ETOM BBIOOpa
Oynymeit npodeccuu, odecrieurBas MPEeEMCTBEHHOCTh MEXIY OOIIMM U MpodecCHOHATbHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kiacce — 102 yvaca (3 yaca B Heneno).

Mooynb «Bepoamnocmep u cmamucmurka)

YueOHblii Kypc «BeposSTHOCTP M CTAaTUCTHKA» YIIIYOJEHHOTO YPOBHS  SIBISETCS
MPOJOKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriyOJIEHHOTO YPOBHS Ha YpPOBHE
cpenHero oomero oOpa3zoBaHus. Y4eOHBIM Kypc mpenHa3HayeH i (QOpMHUpPOBaHUS Yy
00yYaroImuxcsi CTaTUCTUYECKOM KyNbTypbl M TMOHHMMAaHMs POJM TEOPHUH BEPOATHOCTEH Kak
MaTeMaTHYECKOr0 MHCTPYMEHTa JUIsl M3y4eHMs CIy4alHBIX COOBITHH, BEIMYUMH M IPOLECCOB.
[Tpu m3ydeHun Kypca oOoramarTcs MpeICTaBIeHHUsT 00ydarolUuXcsl 0 METOJaX HCCIETOBaHUS
M3MEHUYMBOTO MHpa, pa3BHUBAETCS IOHHMMAaHUE 3HAYMMOCTH W OOIIHOCTH MaTeMaTHYeCKHX
METOJOB TMO3HAHHUA KaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

CopnepxaHue y4yeOHOro Kypca HamnpaBiI€HO Ha 3aKpEIUICHWE 3HaHWM, MOJY4YEeHHBIX NpU
M3YYEHHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHusl, U HA pa3BUTHE MPEJCTABICHUN O
CIIy4alHbIX BEJIMUYMHAX M B3aHMMOCBSA3SIX MEKIY HUMH Ha BaXHBIX ITPUMEpaX, CEOKEThI KOTOPBIX
HOYEPIHYTHI U3 OKpY’Karoliero Mupa. B pesynbrate y 00ydaronmxcs J0HKHO COPMUPOBATHCS
MpEACTaBICHHE O Hauboyiee YHNOTPEOUTETbHBIX M OOMIMX MAaTeMAaTHYeCKUX MOJENsX,
UCIIONIB3YEMBIX  JUIS  ONHCAaHUS AHTPOIIOMETPUYECKHMX M JAeMorpaduyecKkux BeEIMYUH,
NOTPEIIHOCTe B Pa3IUYHbIE pOJAa H3MEPEHUAX, JIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHUK MACCOBBIX SIBICHMHA M TIPOILECCOB B OOIIECTBE.
VYueOHbIT Kypc sBISeTCS 0a30i JII OCBOCHHS BEPOSTHOCTHO-CTATHCTHYECKHUX METOJOB,
HEOOXOUMBIX CHEIHAIMCTaM HE TOJIbKO MHKEHEPHBIX CHEIUATbHOCTEH, HO TaKKe COLUaIbHBIX
U TICHUXOJIOTHYECKUX, MOCKOJbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B 3HAYMTEIBHOH Mepe
UCTONB3YIOT amnmapar aHaiu3a OoybIIMX JaHHBIX. LleHTpanpHyl0 dYacTe y4yeOHOro Kypca



3aHMMAaeT OOCYXJICHHE 3aKOoHa OONbIIMX 4YHCeT — (PYHIAMEHTAIBHOTO 3aKOHA MPHUPO/IBI,
UMEIOILEr0 MaTeMaTHYEeCKyI0 (hOpMaIN3aLHUIO.

B cooTBeTcTBHM C yKa3zaHHBIMH LENISIMH B CTPYKType y4eOHOro kKypca «BeposTHOCTh U
CTaTHCTUKa» Ha YriayOJIEHHOM YPOBHE BBIIEJICHBl OCHOBHBIE COJIEp)KATENIbHbIC JIMHUU:
«CnyyvaiiHble cOOBITUS M BEpOSTHOCTU» U «CilydaiiHble BEIMYUHBI U 3aKOH OOJIBIINX YUCEID».

[ToMrMMO OCHOBHBIX JIMHUW B Y4eOHBI KypC BKIIOYCHBI JIEMEHTHI TEOPUH TrpadoB U
TEOPHUH MHOXKECTB, HEOOXOIUMBIE JIUIs TTOJIHOIIEHHOTO OCBOCHHS MaTepHalla JaHHOTO y4eOHOTro
Kypca U CMEKHBIX MaTEeMaTHYECKUX y4EOHBIX KYypPCOB.

Copepxanne nuauu «CiydailHble COOBITUS U BEPOSITHOCTH» CIIY>)KMUT OCHOBOM JJis
dopMHpOBaHUs TPEJCTABICHUNH O paclpelleieHUd BEPOSTHOCTEH MEXIy 3HAYCHUSIMHU
CIIy4yalHBIX BEIMYMH. BakKHYyI0 4acTb B JTOH COACPKATEIBHOM JMHUM 3aHUMAET H3ydEHUE
FEOMETPUYECKOr0 U OMHOMHUAIBHOIO paclpeieNieHuii M 3HAaKOMCTBO C HMX HEMpPEepbIBHBIMU
aHaJI0raMuy — MOKa3aTeJIbHbIM U HOPMAJIbHBIM PACIIPEACICHUSIMU.

Tembl, CBA3aHHBIE C HENPEPHIBHBIMU CIy4YailHBIMU BEJIMYMHAMU U PaACHpPEIEICHUIMH,
AKLEHTUPYIOT BHUMaHHE OOYy4alolUXCsl HAa ONMCAHMM M H3YYEHHUM CIIy4YalHBIX SIBICHUH C
MOMOIIbIO HeMpepbIBHBIX (yHKIUI. OCHOBHOE BHHUMaHUE YIESETCS MOKAa3aTelIbHOMY H
HOPMAaJIbHOMY PacIpeeICHUSIM.

B yuebHOM Kypce mnpeaycMaTpUBAETCS O3HAKOMMTEIBHOE H3YUYEHHUE CBSI3U MEXKIY
CIIyJaiiHBIMU BEJTMYMHAMH W ONHMCAHHE TON CBSI3U C MOMOMIBIO KO (UIIMEHTA KOPPEISIIUU U
ero BBIOOPOYHOrO aHajora. OTH DJIEMEHTBHl COJAEP)KAaHUS pa3BUBAIOT TeMmy «JlnarpaMMbl
pacceuBaHMs», U3YYCHHYI0 Ha YpPOBHE OCHOBHOTO o0OmIero oOpa3oBaHMsS, U BO MHOI'OM
ONHPAIOTCS HAa CBEJICHUS U3 KYPCOB alreOpbl M T€OMETPHUH.

Emé oaun sneMeHT copepkaHusl, KOTOPBIN MpeasaraeTcsi Ha 03HAKOMUTEIbHOM YPOBHE —
MOCIIE0BATEIBHOCTh CIIyYaliHbIX HE3aBUCHUMBIX COOBITUMN, HACTYHAIONINX B €IUHUILY BPEMEHHU.
O3HakOMJIEHHE C paclpeiesieHUEM BEpPOATHOCTEH KOJIMYECTBA TaKUX COOBITHII HOCHUT
Pa3BHUBAIOIIMM XapaKTep U SIBISIETCA aKTyaJbHBIM JUIsl OyAyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha YydeOHble CHEIUAIbHOCTH, CBS3aHHbIE C OOIIECTBEHHBIMU HAayKaMM, IICUXOJIOTHMEH U
YIPaBJICHUEM.

Ha usydyenue yueOHOro kypca «BeposSTHOCTb M CTaTHCTHKA» Ha YIIyOJEHHOM YpOBHE
otBoauTcs 68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Mooyns «Anzedpa u nauana mamemamu4uecko20 aHaIU3aA»

Yucia v BbIYUCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHbIE U JIECATUYHBIE IPOOH, MPOLIEHTHI, OECKOHEUHbIE
nepuouueckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul peIeHHs MPUKIaIHBIX 33134 U3
Pa3IMYHBIX OTpACIEd 3HAHUM U pealbHOU KU3HHU.

JleiicTButenpHble uncia. PanuoHanbHble M HMppalMOHalbHBIE Yucia. ApuMeTHyecKue
omnepaluy C JCUCTBUTEIbHBIMU 4YHCIaMU. MOIysiab JEMCTBUTENIBHOTO YKCIIA U €r0 CBOMCTBA.
[TpubnuxEHHBIE BBIUMCIEHUS, TpaBWJIa OKPYIJIEHUS, TNPUKUAKA M OIEHKAa pe3ysbTara
BBIYMCIICHUM.



Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcronb3oBanue moaxoasiiei Gopmbl
3alMCcH JEHCTBUTEIBHBIX YACEN ISl PELICHUs TPAKTUYECKUX 3a/1a4 U NIPEACTABICHUS 1aHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA.

CreneHp ¢ panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JICHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm yucna. CoiicTBa orapudma. J[eciTHIHbIE H HATypaTbHBIC JIOTAPU(PMBL.

CuHyc, KOCUHYC, TaHI€HC, KOTAHI'€HC YHMCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIBHBIEC ypaBHEHUS U ypaBHEHUsI-CIIEACTBYS. HepaBeHCTBO, pelieHne HEpaBeHCTBA.

OCHOBHBIE METO/Ibl PELICHUS LIEIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEpPEeMEHHOH. JleleHHMe MHOrO4YJIeHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. Muorousnensl ¢ rienbivu kodddummrentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COIEPIKALINX CTEEHU U KOPHH.

Hppanuonanenple  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS  UPPALUOHAIBHBIX
YpPaBHEHUU.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BEIPAKECHUMN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOABI PELICHUS JIOTapU(PMHUUECKHX
YpPaBHEHUU.

OcHoBHbIe TpuUroHOMeTpudeckue (opmynsl. [IpeoOpa3zoBanne TPUTOHOMETPUUIECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YPaBHEHHM.

Pemenne cucrem JMHEMHBIX ypaBHEHMH. MaTpuiia CUCTEMBbI JIMHEMHBIX YpaBHEHUM.
Onpenenurens Martpuipl 2X2, €ro reOMETPUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €r0
3Hau€HUsl, IPUMEHEHHE OIPENEIUTENs IS PelIeHUs] CUCTEMbI JIMHEWHBIX yYpaBHeHUH. Pemienue
MIPUKJIAHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne mocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEAETUTEINIEH.

[TocTtpoeHne MaTeMaTHUECKUX MOJENEH PEabHOM CUTyalluH C TMOMOINBIO YPAaBHEHHMH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPAaBEHCTB K PEIICHMI0 MAaTE€MaTHYECKMX 3aJad U
3a/1a4 U3 pa3InYHbIX 00JIaCTe HayKu U peanbHON )KU3HHU.

DOyHKIUM U rpaduKu

OyHKMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo oOpatnble (yHkiuu. Kommosuius
¢byukuuil. ['padux pynkuun. DnemeHTapHble Ipeodpa3oBaHus rpadukoB PyHKINHN.

Ob6unacTp onpeneneHuss U MHOKeCTBO 3HaueHUW ¢yHkiuu. Hynu ¢pynknuu. [IpomexyTku
3HaKonocTossHcTBa. YETHble u Heu€THble QyHKuuu. Ilepmonmueckue ¢yHkumu. IIpomexyTku
MOHOTOHHOCTH (YHKIMU. MakcUMyMbl 1 MUHUMYMBbI (pyHKIuU. Hanbomnbiiee 1 HauMeHbIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneiinas, kBagpaTH4Has U APOOHO-TMHENWHAs QYHKIIUUA. DJIEMEHTapHOE UCCIEI0BaHUE U
MOCTPOCHHE UX TPaPHKOB.

CrenenHass (pyHKIMS C HaTypalbHbIM M LIeJbIM Moka3ateneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS N-0il cTeneHW Kak (pyHKUHMHM OOpaTHOW CTENEHU C HaTypaJbHBIM
MTOKa3aTeJIEM.

[Toka3zarenbHas U jgorapudmuueckas QyHKIHH, UX cBOMCTBA U rpaduku. Vcnonbp3oBaHue
rpaduKoB QYHKIIUH JUIs pellieHUs ypaBHEHUH.



TpuronomeTrpuyeckass OKpPY)KHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIUN
YUCJIOBOTO ApryMEHTA.

OYHKIMOHATHHBIC 3aBUCHIMOCTH B PEATBHBIX MPOIECCaX U SBICHUSAX. [ paduKu peaibHbIX
3aBUCHUMOCTEH.

Hayana maTremMaTH4yecKkoro aHajaimsa

IMocnenoBaTeNbHOCTH, CIIOCOORI 3aJaHMs IIOCIEN0BATENLHOCTEN. MeTon MaTeMaTHYECKOMH
MHAYKIUUM. MOHOTOHHBIE M OrpPaHUYEHHBIE MOCIENOBATEIbHOCTH. VICTOpHS BO3HUKHOBEHUS
MaTeMaTHYECKOro aHalln3a KaK aHalln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass U reoMerpuueckas —mporpeccud. beckoHedHo — yObIBaroImas
reomerpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH T€OMETPHUECKON MPOTPECCHH.
JIMHENHBIN M SKCHOHEHUUAIbHBIM pocT. Yucino e. dopMmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonb3oBaHue MPOrpeccuu Ui peUIeHUsl pealIbHbIX 3a7a4 IPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKkuMM U uX cBoiicTBa. Touku paspbiBa. ACUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJOB JUISl PEIICHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4.

[TepBas u BTOpas npousBoaHbie QyHKIUU. Onpenenenre, TeOMETPUIECKU U PU3NIECKHI
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QpyHKIHH.

[IpousBoaHbie emMeHTapHbIX GyHKUIMMA. [Ipon3BogHAsS CyMMBI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3ULIMU (QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOKecTBO, onepali HaJl MHOKECTBAMH U UX cBoicTBa. Jlnarpammel Diinepa—Benna.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO almapara JJisi ONMUCAaHHUS PEAJbHbIX IMPOLECCOB U
SIBIICHUH, IPU PEIICHHUH 3a]1a4 U3 IPYTUX YICOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOrOo  OOBEKTa,  CIEACTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

Mooyns «I'eomempusn»

IIpsiMmble ¥ MJI0CKOCTH B MPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, TpocTpaHCcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIEJCTBUS U3 HUX.

B3aumHoe pacrnosokeHue InpsIMbIX B IMPOCTPAHCTBE: MepeceKaroluecs, napauieabHble U
CKpenuBaroIrecs npsiMele. [Ipu3Haku ckpemuBaronmxcs npsamMeix. [lapamiensHOCTh MPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MapalIeNbHbIE MPSIMbIE B IMPOCTPAHCTBE, MapaLIEIbHOCTh TPEX
OpsIMBIX, MAapajlIeIbHOCTh HOpsMOM U MIockocTH. [lapamienbHoe W LEHTpalIbHOE
poeKkTupoBaHue, nzodpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIIbHOTO MPOEKTUPOBAHUSL.
N3o0pakenune Guryp B mapawieIbHON MPOEKIMUA. YTIIBI C COHANPABICHHBIMA CTOPOHAMH, YTOJI
MEXAy NpSMBIMU B MpOCTpaHcTBE. llapaiyenbHOCTh MIOCKOCTEH: mapalljieibHble TIOCKOCTH,
CBOICTBa MapaiedbHBIX TUIOCKOCTeH. [IpocTeiime mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH:
TeTpad/p, Napasuieenue i, IOCTPOSHUE CEUYEHHI.

[lepneHAUKYISIPHOCTE  TIPSAMOM W TJIOCKOCTH:  MEPICHIUKYJISPHBIE TPSMBIE B
MPOCTPAHCTBE, NPsIMbIE MapajuieIbHbIE M MEPHEHIUKYISPHbIE K IIJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM M TJIOCKOCTH, TEOpeMa O TMNpsAMOW NEepHeHAUKYISPHON
mI0cKOCTH. OpTOTOHAIBHOE MPOCKTUpPOBaHUE. [lepreHIuKysIp W HAKJIOHHBIC: PACCTOSHHE OT
TOYKH J0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM /IO TIOCKOCTH, MPOEKIHs (PUTYPHI HA TUIOCKOCTbD.



[leprieHANMKYASIPHOCTD TIIOCKOCTEN: MPU3HAK MEPICHANKYISIPHOCTH ABYX IUIOCKOcTeil. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY HPSAMOM U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IMHEWHBIN
yroa JBYIpaHHOro yria. TpéXrpaHHblii M MHOrorpaHHbie yribpl. CBOWCTBa IIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX W JBYI'PAaHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKu

Bunbl MHOrorpaHHuUKOB, pa3BépTka MHororpaHHuka. [lpusma: n-yronapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPU3MbI, OOKOBas M TOJIHAs MOBEPXHOCTh npusMbl. [lapamnenenunen,
IPSAMOYTOJIBHBINA MapajulelIeldIe]l W ero coWcrBa. Kpargaillume mnyTH Ha IIOBEPXHOCTH
MHOrorpaHHuka. Teopema Oinepa. IIpoctpanctBeHHas Teopema Iludaropa. IMupammma: n-
yroyibHas MUpaMuja, IpaBuibHas U yceu€HHas nupaMmusl. CBoiicTBa pédep n OOKOBBIX IpaHen
NpaBUIbHON nupamuibl. [IpaBuiibHbIE MHOTOTpaHHUKH: IpAaBUJIbHAs NpHU3Ma M IpaBUIbHAs
NUpaMu/Jia, paBUIIbHASL TPEYTOJIbHAS MUPAMUJIa U IPaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa’1p, NOAEKASAP U HKOCAIP.

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans 6okoBoi
MOBEPXHOCTU U IIOJIHOM IOBEPXHOCTU MPSMOM HPHU3MBbI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOI MMOBEPXHOCTH TPsAMOI mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH
IIPaBUJIbHOM IMPAMMJIBI, TEOPEMA O ILIOIIAAA YCEYEHHOW TMPAMHU/IBI.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOIPAHHHMKOB.
CummeTpusi B NpaBUIBHOM MHOIOTPAaHHUKE: CHUMMETpHUS MapajulesieNuNeaa, CUMMETPUs
IPABWIBHBIX IPU3M, CHMMETPHSI IPABUILHON UPAMU/IBL.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAINPABIICHHbIE W IPOTHBONOJIOKHO HaIpaBJIE€HHbIE BEKTOphL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOPAaMH: CIIOKEHUE W BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, yMHOXXEHHME BeKTopa Ha uwucio. CBoiicTBa clokeHHUs BeKTopoB. CBolicTBa
YMHOXEHHUS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. IIpu3Hak KoMIiaHapHOCTH
TpéX BekTopoB. [IpaBuiio mnapamnenenunena. Teopema O pasiloKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOpaM. [IpsAmoyronpHass cucreMa KOOPAMHAT B  IIPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJIMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJasipHOE POU3BEIEHUE BEKTOPOB.

Mooynb «Bepoamnocms u cmamucmukay

I'pad, cszubiii rpad, mytu B rpade: 1mukibl u nenud. CreneHpb (BaJleHTHOCTH) BEPIIUHBI.
['padsr Ha TOCKOCTH. [lepeBnsi.

CrnyuaiiHple SKCTIEpUMEHTHI (OMBITHI) M CIy4aiiHbIe COOBITHS. DJIEeMEHTApHBIE COOBITHS
(ucxonpl). BeposiTHOCTH ciydailHOTO COOBITHS. BIM30CTH YacTOTHI U BEPOSTHOCTU COOBITHHA.
Cry4aifHbIe OTIBITHI C PABHOBO3MOYKHBIMH YJIEMEHTAPHBIMHU COOBITHSIMHU.

Onepanuy HaJl COOBITHSAMU: TepecedeHue, 00bEeTNHEHNUE, MPOTHUBOIOJIOKHBIC COOBITHS.
Juarpammsl Diinepa. @opmyra Cl0KEHUsI BEPOATHOCTEM.

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEU. JlepeBO CyyallHOTO HKCIIEPUMEHTA.
®dopmyna moaHoM BeposaTHocTH. Popmyia baiteca. HezaBucumbie coObITHS.



bunapHBIN CiydaiiHBI OMBIT (MCIIBITAHUE), YCIIEX W Heyaada. He3aBuCHMBIE UCTIBITAHMS.
Cepust He3aBUCHMBIX HUCHBITAHUN 10 mepBoro ycmexa. [lepectaHoBku u daktopuan. Yucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna ounoma HproToHa.

Cepuss He3aBUCHMBIX HCHbITaHWN bepHymmm. Chny4yaiiHblii BbIOOp H3 KOHEUYHOM
COBOKYIIHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOcTe. Jluarpamma pacrpezesieHusl.
Onepauny Hajx ciaydyallHbIMM BelduuMHamu. buHapHas ciydaiiHas BenuunHa. [Ipumepsl
pacrpeziesieHul, B TOM YHCJIe TeOMETPUUecKoe U OMHOMUAIBHOE.

11 KUIIACC

Mooyne «Anzebpa u nauana mamemamuiecko20 AHATUZA»

Yuciia 1 BBIYUCICHUSA

Hatypanbnble n nenble yucna. [IpumeHeHHE NPU3HAKOB JEIMMOCTH LEIBIX YHUCEI,
HauoOonbIui obmui nenurens (nanee — HOJl) u Haumensiee obiee kparHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, anroputMa EBkinja s pemeHus 3aiad B LebIX Yhciax.

KommnekcHble uncna. AusreOpandeckas W TpUrOHOMeTpudeckas (opMbl 3amnucu
KOMILIEKCHOT'O 4Hcia. Apu(MeTHdyeckrue ornepauuu ¢ KOMIUIEKCHBIMU duciiamu. M3o00paxeHue
KOMIUIEKCHBIX YHCEJI HAa KOOPIAUHATHOM tockocTh. Popmyna Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCelT I pemeHus (U3NYeCKUX |
TEOMETPUYECKUX 3a]au.

YpaBHeHUs] M HEPABEHCTBA

CucreMa u COBOKYIIHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot00p KOpHEH TPUTOHOMETPUUYECKHX YPAaBHEHHH C IMOMOIIbIO TPUTOHOMETPUYECKOMH
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILIEHNUS TOKA3aTENbHbBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHUSI UPPALIIOHATILHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYIIHOCTEH  pallMOHAJIbHBIX,
UppalMOHATIBHBIX, TOKA3aTENbHBIX U JJOTapu(PMUUECKUX YPaBHEHUH.

VYpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C ITApaMETPaMHU.

[IpumeHeHre ypaBHEHUMN, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHYeCKHUX 3ajad U
3aJa4 M3 Pa3IUYHBIX oOOJacTel HAayKd W pealbHON >KU3HM, MHTEpHpeTalus IOJIy4eHHbIX
pE3yJIBTaTOB.

DyHKIUHN U TPaPUKH

I'paduk kommnosunuu QyHkuuid. I'eomerpudeckue oOpas3bl ypaBHEHHI U HEPaBEHCTB Ha
KOOpPJMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

['padmyeckue MeTONbl pELIEHUS YpaBHEHMH M HepaBeHCTB. [paduueckue MeTombl
peleHus 3a1a4d ¢ mapaMeTpamH.

Hcnonb3oBanue rpapukoB (QYHKIUN I MCCIEAOBAaHHS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hauyana mareMaTu4yeckoro anajamusa

[TprmeHeHre NPOU3BOIHOM K MCCIET0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
HaxoxxeHre HanOoJIbIIero 1 HAMMEHbIIET0 3HAYeHUH HeTIPephIBHOM (DYHKIIMM HA OTpe3Ke.



[IpuMeHEeHHEe NPOU3BOMHOM I HAXOXACHHWS HAWIYYIIET0 PEUICHWS B IPHUKIAIHBIX
3aJadax, Ui OIpENEeNIEHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3aAaHHOro (opMynaond wiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBOooOpa3HbIX. IlepBooOpa3Hble 37I€MEHTapHBIX
¢bynkuuii. [IpaBuia HaxoX1€HUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyeckuii CMbICI MHTErpaja. BelduciieHre onpenenéHHoro nHTerpaia
no ¢popmyne Hetorona-Jleitbauna.

[IpumeHenue wuHTErpana Juid HaxXOXKJIEHHs IUIOMIAAeH IIIOoCKUX Guryp u 0o0bEMOB
TE€OMETPUYECKHX TEIL.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHA. MaTeMaTHUecKoe MOJICITHPOBAHNE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU PepeHInaNbHBIX YpaBHEHUH.

Mooyns «I'eomempusny

Tesa BpaleHus

[ToHATHSA: UMIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxeHnue cepsl U INIOCKOCTH, KacaTeiabHas IIOCKOCTh K
cdepe. M300paxeHue Ten BpallleHUs Ha MII0CKOCTU. Pa3BépTka nunuHapa u konyca. CUMMeTpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJBHOTO
napajenenunena U cieactsus u3 He€. OObEM NpsAMOM M HAKIOHHOM NPU3MBI, LWIMHApA,
nupaMuibl 1 KoHyca. O0bEM 11apa U IapoBOTro CETMEHTA.

KomOunanuu Ten BpauieHuss U MHOrorpaHHukoB. [Ipu3ma, BmMcaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthro. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHUKA, OIIMCAHHOTO OKOJIO Cepsl, chephl, BIUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILCHMUS.

[Tnomane MOBEpXHOCTH LMIMHApA, KOHYca, Iulomaas chepel u e€ yacteil. [logobue B
npoctpanctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momoOusi, roMoTeTus. PemeHue 3agay Ha IUIOCKOCTH C HCIIOJIb30BAaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (MapayjielibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIINHY), CEYSHUs IIapa, METOAbI IMOCTPOEHUS CEYEHHH: METOJ CIIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJx BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXeHHMs. [IpsmoyronpHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJA MpHU
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxenuss npoctpanctBa. OrtoOpakeHus. J[BwkeHus u paseHcTBO ¢uryp. OOmue
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: MapajuIeIbHbIA IEPEHOC, LEHTPAIBbHAS CUMMETpHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



Mooyne «Bepoamnocmos u cmamucmuka

CoBMeCTHOE paclpeleneHue JBYyX CIy4ailHbIX BelIMYMH. He3aBucumele ciydaliHble
BEJINYUHBI.

MaremaTuueckoe OXHAAHUE CIIy4alHOM BenuuuHbl (pacmpenenenus). Ilpumepst
NPUMEHEHHUS MaTeMaTH4ecKoro OXuJaHus (cTpaxoBaHue, JjoTepes). MaTemaruueckoe
OXKHMJIaHWEe OWHAPHOW CIydaliHOW BETWYMHBI. MaTeMaTHuecKoe OKHJIAaHHE CYMMBI CIIYYaiHBIX
BeJIMYMH. MaTreMaTHuyeckoe 0XKHIaHue FTeOMETPUIECKOTr0 U OMHOMHAIIBHOTO paclpe/ieeHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHUE CIy4yalHOW BENWYMHBI (pacmpenesieHus).
Hucniepcusi OMHApHOW CIydyallHOW BEIWYWHBI. MaTeMaTHuuecKkoe OXKHJAaHUE IPOU3BEIACHUS W
JUCIIEPCUsl CYMMBI HE3aBUCHMBIX CIIy4alHBIX BEJIMUMH. J(Ucriepcus U CTaHJapTHOE OTKJIOHEHUE
OMHOMHUAIBHOIO pacupeneneHus. Jucnepcus M CTaHIAPTHOE OTKIOHEHUE I'€OMETPUUYECKOTO
pacnpezeneHusl.

HepaBencrtBo YeOwniméBa. Teopema YeOwrméBa. Teopema bepHymin. 3akoH OoJbIINX
yrcen. BpiOopouHblii MeTon wuccienoBaHuil. BwiGopounbie xapaktepuctuku. OlleHHBaHUE
BEPOSITHOCTH COOBITHSI 110 BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpoCTEHIINX TUIIOTE3 C MOMOIIIBIO
W3Y4YEHHBIX paCIpeIeICHUN.

HenpepsiBable cnyuaiinble BenuuyuHbl. [Ipumepbl. DyHKIUSA MIOTHOCTU BEPOSTHOCTH
pacupeneneHus. PaBHOMEpHOE paclpeielieHue W €ro CBOWCTBa. 3ajaud, MNPUBOJSALIME K
[IOKAa3aTeIbHOMY pacIpeleleHuIo. 3ajaud, MPUBOJALIME K HOPMAJIbHOMY pAacIlpeieseHUIO.
@YHKIMS IUIOTHOCTH BEPOSITHOCTH I0KA3aTEJIbHOTO paclpenesieHns, (YHKIUS IUIOTHOCTU
BEPOSITHOCTH HOpPMaJIbHOrO pactpezaesneHus. OyHKIMS MIOTHOCTH M CBOMCTBA HOPMAJIbHOI'O
pacupeneneHus.

[TocnenoBaTeIbHOCT OJWHOYHBIX HE3aBUCHUMBIX COOBITUHA. 3amadyu, MPUBOISAIINE K
pacnpenenenuto [lyaccona.

KoBapuanmst nByx cnyudailHeix BenuuuH. KoadduuueHT nuHEHHOW KOppensiuu.
CoBMecTHBIe HaOMIOIEHUS IBYX BeIHYMH. BeiOopouHblil kodddunnent koppensuun. Paznuane
MEXIYy JIMHEHHOM CBS3bI0 M IPUYHMHHO-CIEACTBEHHOM CBA3bI0. JIMHENHas perpeccus, METoX
HAaWMEHBIIIUX KBAJIPATOB.

INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«MATEMATHUKA» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJIHEIO
OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLMU  OOydaromlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBa, MPEACTAaBIECHHE O MaTeMaTHMYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHM, Mpolenyp Tpa’kJaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHl M JAPYroe), yMEHUE B3aMMOJEHCTBOBATH C COLMAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBUH € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:



c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOIILJIOMY U
HACTOALLIEMY POCCHUMCKONW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTUKEHHSM POCCUHUCKUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME  JyXOBHBIX LIEHHOCTEH  POCCHHCKOrO  Hapojaa, CHOPMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKUM U JESTENbHOCTBIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYash  OCTETUKY  MAaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, O0OBEKTOB, 3aJay, pEHICHHH, pacCyXIeHUH, BOCHPUUMUYUBOCTh K
MaTE€MaTUYeCKUM aCleKTaM pa3juYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MATEMAaTHUECKUE 3HAHUSI B MHTEPECAX 37I0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsapHas (u3nuecKkas akTUBHOCTB),
($u3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHUIX CIIOPTHUBHO-030POBUTEIHHOM JIEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npoecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccu W PeaTn30BBIBATE COOCTBEHHBIC
JKU3HCHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
€amM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HAIlPaBICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYpbl, TOHUMAHWE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKpYXKaloleh cpefbl, INIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKU W OOIIECTBEHHOW MPAKTHUKH, MOHMMAaHHE MaTeMaTUYeCKOW HAyKu Kak chepbl
YEJIOBEUECKOUM NESITENIbHOCTH, TANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MaTeMaTH4YEeCKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh MPOEKTHYIO U MCCIIEIOBATENbCKYIO JEATEIbHOCTh HHAUBUAYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
ba3oBble Jjornueckne geicTBUs:
BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHSAMHU, (GOPMYIUPOBATH OMpEACNeHUs TOHSITHIA,



yCTAQHaBJIMBaTh CYIIECTBEHHBIH MpPHU3HAK KJIACCU(PUKALMK, OCHOBaHUA i1 000OUIeHHA U
CPaBHEHHUsI, KpUTEPUN TPOBOJAUMOIO aHAIIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPeoOpa3OBHIBATH CYXKICHHS: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIC,

BBISIBJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOpeUUs B (akTax,
JMAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, IMpeliaraTb KPUTEPUU JJS  BBIABICHHA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieflaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIOUEHUH, YMO3aKJIIOUEHUH 110 aHaJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsIMblE U
OT IPOTUBHOIO), BBICTpAaUBaThb APryMEHTAIUI0, IPUBOAUTH IPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBObI;

BbIOMpaTh crnoco0 pemieHuss y4eOHOW 3agaun  (CpaBHMBAaTh HECKOJbKO BapUaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAIMH C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KpUTEPUEB).

Ba3oBble ucciieoBarebcKue 1eCTBUA:

UCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUI MHCTPYMEHT M03HaHUs, (GOPMYIUPOBATh
BOTIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATH HCKOMOE M JAaHHOE,
(GbopMHUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBI  HKCHEPUMEHT, HCCIEI0BaHHE 110
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBeKTa, SIBJIEHHUS, IPOLECCa, BBIIBICHUIO
3aBUCUMOCTEN MeXy 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYITHUPOBATh 0OOOIICHNS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HaOJI0ICHUs, UCCIIEI0BAaHMs], OLIEHUBATh JIOCTOBEPHOCTh MOJIyUEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUIaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH JE€PUINUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HAa BONPOC U JJIS
pelIeHus 3a/1a4H;

BbIOMpaTh MH(GOPMALMI0O W3 HMCTOYHHUKOB  PAa3JIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBaTh MHMOPMAIMIO PpA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS],

CTPYKTYypUpOBaTh  MHGOpMAIUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  Qopmax,
WJUTIOCTPUPOBATH TpapUuecKy;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (DOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEISIMHU
oOLIeHHs], SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHUs 110 XOJy PpEIICHUs 3aJa4d, KOMMEHTUPOBAaTh IOJYyYECHHBIN
pe3ynbTar;

B X0j€e OOCYX/IEHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pemaeMon 3aJa4d, BBICKA3bIBAaTh WJIEH, HALCJICHHBIC HA IOMCK PEIICHMs, COIOCTAaBIATh CBOU



CYXKICHHS C CY)KJIEHUSIMU IPYI'MX YYaCTHHUKOB JMajora, oOHapyXUBaTh pa3jiHude U CXOJCTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKECHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJauM, 3KCIEPUMEHTA, HCCIIEIOBaHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopmMaT BBICTYIUIEHUS C Yy4€TOM 3aJad TNpe3eHTalud U
0COOCHHOCTEHN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTaBIIAITh IUIAH, QJITOPUTM pELICHHUS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIQ/IETh HaBBIKAMH [MO3HABATEIBHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
U MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yAbTaTOB, BIAACTh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPH PEHICHUH 33a/a4l, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNaHHBIX, HAIJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBUSIM, OOBSCHITH MPUYUHBI
JOCTHIKEHHUS] WJIM HEAOCTH)KEHUS PE3yJNbTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

NOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON M MHIUBUAYAJbHOU pabOTHI IpU
pelieHny y4eOHbIX 3a/]ay, MPUHUMATh IIeJlb COBMECTHON JEATEIbHOCTH, IUIaHUPOBAThH
OpraHHU3aIMI0 COBMECTHON paboThl, pacmpelenarTh BUABI padoT, TOTOBapHBaThCs, OOCYKIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHST HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHMHOBBIX (hopMax paboThl (0O0CyXkIeHHs, OOMEH MHEHUMH, «MO3TOBBIE
HITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaThb KAayecTBO CBOETr0 BKJIaga B OOLIMIM MPOAYKT IO
KpUTEpUSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOICUCTBHUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenuss B 10 kiacce oOyyaroluiics MOJYYHUT CIEAYIOIIME IpEeIMETHBIE
pe3yNbTaThl 110 OTAENIBHBIM TeMaM paboueill IpOrpaMMBbl:

Mooynb «Anzebpa u nauana mamemamuiecko20 AHAIUZA»

Yucaa v BLIYUCIECHUS

CBOOOJTHO OTNEpPUPOBATh MOHITHIMU: PAIMOHAIBHOE YHUCIIO0, OECKOHEUHAs TTePUOIuIecKast
IpoOb, TPOIEHTHI, UPPAIMOHATHFHOE YHUCIIO, MHOKECTBA PAIMOHATBHBIX U JEHCTBUTEIHHBIX
yucesl, MOAYJIb IEUCTBUTEIIBHOIO YUCIIA;

MPUMEHATH IPOOU W MPOIEHTHI JIsl PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PA3TMYHBIX OTpaciei
3HAHWM U peabHOM )KU3HU;

NPUMEHSTh TPUOMIDKEHHBIC BBIYMCICHUS, MPAaBWIA OKPYIJICHHS, MPUKUIKY U OIEHKY
pe3yJibTaTta BEIYMCIIEHUN;



CBOOOJTHO ONEpUpPOBATh IOHATUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAALIYI0 (OPMY 3alHMCH JACHCTBUTEIBHBIX YWCEN JUISl PElIeHHs NMPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIBHBIM I10Ka3aTelIEM;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcia, OECATUYHBIE W HATypajbHbIC
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHMCIIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIIOBOI'O apryMeHTa.

YpaBHeHusi U HepaBeHCTBA:

CBOOOJHO  ONEpUpOBaTb  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPaBHEHUI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

IPUMEHSTh pa3IUYHbIE METOAbl PELIEHUS PALMOHAIBHBIX U JPOOHO-PALIMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUpPOBaTh MOHATHSMU: MHOTOYIEH OT OJHON IMEpEeMEHHOW, MHOIOWIEH C
HeNbIMU KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, IPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3aznad;

CBOOOZHO ONepUpoBaTb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONpeseNIUTeNb MaTpullbl 2 X 2 W €ro reoMeTpUYEeCKHH CMBICI, HUCIOJIb30BaTh CBOMCTBa
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauU€HUs], IPUMEHATh ONpPEASTUTENN A PELIeHUs
CUCTEMbl JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH peajbHbIE CUTyallUd C MOMOIIbI) CHCTEMBbI
JUHEHHBIX YPAaBHEHMM, HWCCIENOBaTh IIOCTPOEHHBIE MOJEINM C IOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTarT;

UCII0JIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIs IpeoOpa30BaHus BRIPaKEHUI;

BBIMOJHATh NPEOOpa3oBaHMUsST YHCIOBBIX BBIPAKEHUH, COAEpXKAIlUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCMOJb30BaTh  CBOMCTBAa JOrapupmoB Juis MpeoOpa3oBaHHs  JIOrapu(PMUUECKHX
BBIPAKECHMUI;

CBOOOAHO  ONEpUpOBaTh  MOHATUSIMHM:  HMpPALlMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapuMHUUecKre ypaBHEHMsSI, HAXOJUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
VI OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue (GopMmMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO OINEpPUPOBATh MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEo0Xo1uMble (OPMYIIBI JUTSl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJICIUPOBaTh pEeaJbHbIE CUTYallMd Ha s3bIKe aiureOphbl, COCTaBJIATh BBIPAXKEHHUS,
YPaBHEHMsI, HEpPABEHCTBAa 110 YCIOBHIO 3a/JadyM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUH U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIHMH, KOMOO3UIMS (PYHKUUN, rpa@uK (YHKIUH, BBIIOIHATH 3J€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEACNCHUS U MHOXKECTBO 3HAUYEHUI
GbyHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,



CBOOOJTHO ONEpPUPOBATH MOHATHAMU: YETHBIE M HEYETHBIC (DYHKIUH, NEPUOIUYECKUE
(GyHKIMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE ()YHKITUU HA IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM U LEJIBIM
nokasaresueM, rpaQuk CTeNeHHON (YHKLMU C HaTypajdbHBIM M LEJIbIM IOKa3aTeneM, rpaduk
KOpHsI N-0ii CTEeTIeH! KaK (YHKIIUU OOpAaTHOH CTENEHU C HaTypalbHBIM IIOKa3aTeIeM;

ONEepPHUPOBATh TOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JAPOOHO-TMHEHHas (QYHKIHUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0BaHUE U IOCTPOEHUE UX IPA(PUKOB;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelibHas U Jorapupmuueckas GyHKLUHU, UX
CBOWCTBA U TpaMKH, UCIIOIH30BaTh UX IPadUKH JUIsI PEIICHHs YPAaBHEHHUIA;

CBOOOJTHO ONEpPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (YHKLMN YUCIOBOrO apryMeHTa;

UCIMOJb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHOM JKU3HH, BBIpAXaTh (HOopMyTIamu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauyana MmaTeMaTH4eCKOro aHaJIM3a:

CBOOOJIHO OIEPUPOBATH MOHATHSAMU: apupMeTHUYecKas U reoMeTpudeckas Iporpeccus,
0eCcKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKasi IIPOTPECCHs, JIMHEHHBIN U SKCIIOHEHIIMAIBHBIA POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NIPEACTABICHNAE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUH VIS PELIEHUs PealbHbIX 331a4 MPUKIAJHOIO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh  HNOHATHSAMM:  IOCJIEAOBATENBHOCTh, CHOCOOBI  3a/laHUs
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE i OTPAaHHMYCHHBIE ITOCIIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpHPOBATh MOHATUSAMH: HENpEepbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKIIIH;

CBOOOJTHO OIIEPHPOBATh TOHATHEM: (DYHKIHMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTHh
CBOICTBa HEMPEPHIBHBIX (QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO ONEpUpOBaTh MOHATUAMHU: TMepBas W BTOpas MPOU3BOJAHBIE (DYHKIIHH,
KacaTenbHast K rpaduky QpyHKIUY;

BBIYUCIISITh TIPOM3BOJHBIE CYMMBI, IPOW3BEICHHS, YaCTHOTO W KOMITO3UIIMH IBYX
(GyHKIWH, 3HATH IPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIUI;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLIeHHs 3a/1au.

MHuoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHIMHU: MHOXECTBO, OTIEPAIINN HaJl MHO)KECTBAMH;

UCTIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar il ONMCAHHs PEabHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEepUpOBaTh MOHATHSAMM: OIpeJesIeHue, TeopeMa, YpaBHEHHUE-CIEJICTBHE,
CBOWCTBO MaTeMaTHYECKOro OOBEKTa, JOKAa3aTeNbCTBO, PABHOCWILHBIC ypaBHEHUS U
HEPaBEHCTBA.

Mooyne «I'eomempusn»

© CBOOOJTHO OMEpPUPOBATH OCHOBHBIMU MOHSATHUSMU CTEPEOMETPHUU IMPHU PEIICHUU 3a7ad |
MPOBEJICHUN MaTeMaTHYECKUX PACCYKICHUI;

® IPUMEHSATH AKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX MPHU PEUICHUH T€OMETPUIECKIX
3a/ay;



e Ki1acCU(UIIMPOBATh B3aMMHOE PACIIOJIOKECHHE IMPSMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

¢ CBOOOJIHO OIEPHPOBATH MOHSATHSIMHU, CBS3aHHBIMH C YIJIAMH B IMPOCTPAHCTBE: MEXKIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH U IJIOCKOCTHIO;

® cBOOOJIHO OTEPUPOBATH OHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH;

® CBOOOJTHO pACIIO3HABATh OCHOBHBIC BHUIBl MHOTOTPAHHHUKOB (TIpU3Ma, MHpaMUa,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

e KJ1accu(PUIIMPOBATh MHOTOTPAHHUKH, BEIOWPAst OCHOBAHHMS ISl KI1acCU(DUKAIIHH;

® CBOOOJTHO ONEPUPOBATH TMOHSATHSAMH, CBSI3aHHBIMA C CEYCHHEM MHOTOTPAHHHUKOB
TUIOCKOCTBIO;

® BBITIOJIHAT MapaJUIeIbHOE, IEHTPAILHOE U OPTOrOHAIBHOE MPOCKTHUpOBaHUE (Uryp Ha
TUIOCKOCTB, BBITIOJHSTH U300paXKeH sl (pUTyp Ha IIOCKOCTH;

® CTPOWTH CEYCHUSI MHOTOTPAHHUKOB DPA3JIMYHBIMA METOJAMH, BBINOJIHATH (BBIHOCHBIC)
IUIOCKUE YEPTEX M M3 PHCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;,

® BBIUMCIIATh  IUIONIAJU  IOBEPXHOCTEH  MHOTOTPAaHHMKOB  (NpW3Ma, IMHPaMHIA),
TEOMETPHUYCCKHX TeIl C IPUMEHEHUEM (OpMYIT;

© CBOOOJIHO OIEPHUPOBATh MOHITUSMHU: CUMMETPHsS B IPOCTPAHCTBE, IIEHTP, OChb U
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh H IJIOCKOCTh CHMMETPUU (DUTYPHI;

© CBOOOJTHO ONIEPHUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIUMHU BEKTOpaM W KOOpJMHATAM B
MIPOCTPAHCTBE;

® BBITIOJTHSATH JCHCTBHS HAJl BEKTOPAMU;

epemaTh 3aJayd Ha JIOKA3aTEIbCTBO MATEMATUYCCKHX OTHOIICHUH UM HaXOXKICHUE
TCOMETPHUCCKUX  BEJIIMYWH, TIPUMEHSS HW3BECTHBIE METOABl TPH  PEIICHUU
MaTeMaTHYECKUX 3a7a4 TOBBIIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

® IPUMEHSATH MPOCTEUIITNE MPOTPAMMHBIE CPEACTBA M AJICKTPOHHO-KOMMYHHKAITMOHHEIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1a4;

® 3BJICKATh, TPEOOPA30BBIBATH M HHTEPIPETUPOBATH UHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeACcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

® IPUMECHSATH TIOJTYYCHHBIC 3HAHUS HA NPAKTHKE: CPABHUBATh M AHATMU3UPOBATH PEaIbHBIC
CUTyallud, TPUMEHSATh W3yYeHHbIE TIOHATHS B TMPOLECCE TOUCKA PEIICHUS
MaTeMaTHYECKA CHOPMYITUPOBAHHON MPOOIIEMBI, MOJICTHPOBATh PEATbHBIC CHUTYAIIUU
Ha S3BIKC TEOMETPHH, WCCICA0BATh ITOCTPOCHHBIE MOJICIN C HCIOJIh30BAHUEM
TCOMETPHUCCKUX TOHSATHH W TeopeM, armapara ajreOphl, perarh NPaKTHISCKHE
3a/1a4yM, CBSI3aHHBIE C HAXOXKJEHUEM IeOMETPHUYECKHIX BEIHUNH;

® IMETh TIPEJICTABJICHUS 00 OCHOBHBIX ITAlax Pa3BUTHs F€OMETPHH KaK COCTABHOW YacTH
dbyHIaMeHTa pa3BUTUS TEXHOJIOTHIA.

Mooynb «Bepoamnocmes u cmamucmuxka»
CBOOOJTHO OTIEpPUPOBATH MOHATHIAMU: Tpad, IOCKUl rpad, cBsI3HBIN rpad, myTh B rpade,
eMb, UK, I€PEBO, CTENICHb BEPILIUHBI, IEPEBO CIYYaHOT0 SKCIIEPUMEHTA;
CBOOOJHO OINEpPUPOBATh TMOHATHUSAMU: CIIYYalHBI S3KCHEpUMEHT (OmbIT), CciydailHoe
coObITHE, AJIEMEHTapHOE Cily4ailHOe CcOOBbITHE (JJIEMEHTapHBIM HCXOA) CIy4ailHOro OIbITa,
HaXO/IUTh BEPOATHOCTH COOBITHUI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;



HaxoJUTh W (OPMYITHPOBATH COOBITHA: TEpECeUYCHHE, OOBEIMHEHUE TaHHBIX COOBITHH,
coOBbITHE, TPOTUBOIOIOKHOE JaHHOMY, HCIIONh30BaTh IUArpaMMbl Diliepa, KOOPIUHATHYIO
OpsIMYyIO JIIsSE  pEIICHUs 3ajad, I0JIb30BaThCcsl (OPMYIION CIIOKECHHSI BEPOATHOCTCH st
BEPOSTHOCTEH JIBYX M TPEX CIYYAHHBIX COOBITHI;

ONEpUPOBaTh MOHATHUAMHU: YCIOBHAs BEPOSTHOCTh, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBHCHUMBIE COOBITHSI, ICPEBO CIYyYaHOTO IKCMEPUMEHTA, HAXOJUTh BEPOSTHOCTH COOBITHH C
MOMOIIBIO MPaBUJIa YMHOXKCHHS, JepeBa CIIy4allHOTO OMBITA, HCIIOIB30BATh (HOPMYIY IMOJHON
BeposaTHOCTH, (popmyny baiieca mpu perienun 3anad, onpeneisiTh HE3aBUCUMOCTh COOBITHI 110
dbopMyIie 1 o OpraHu3aliy CIy4ailHOro SKCIIEPUMEHTA;

NPUMCHSTh W3y4YeHHbIE KOMOWHATOpPHBIC (OPMYJBI ISl TEPEUYUCICHUS DSJIEMEHTOB
MHOJKECTB, JJIEMEHTApHBIX COOBITUH CIIy9allHOTO OIBITa, PENICHUS 3aJad 10 TEOpUH
BEPOATHOCTEM;

CBOOOJHO ONEPUPOBATH MOHATUAMU: OUHAPHBIN CIy4yailHBIA OMBIT (UCIIBITAHUE), YCIEX U
HeyJa4ya, HE3aBUCHUMBIC WCIIBITAHMS, CEPHUS WCIBITAHWN, HAXOJIUTh BEPOSITHOCTH COOBITHH: B
CEpUH UCTIBITAHUH JIO TIEPBOTO YCIeXa, B CEPUH UCIBITAHUN BepHYITH, B OIBITE, CBI3aHHOM CO
CIIy4aifHBIM BBIOOPOM U3 KOHEYHOUM COBOKYITHOCTH;

CBOOOAHO  ONEpUpOBaTh  MOHATHSAMH:  Clyd4ailHass ~ BeJIMYMHA,  paclpeesieHue
BEPOSATHOCTEH, JUarpaMMa pacipeleicHus, OMHapHas ciy4aiiHas BETUYHHA, T€OMETPUIECKOE,
OMHOMHAIBLHOE pacipeiesieHue.

K konny oOyuenuss B 11 kiacce oOydaroluiics MOMYYHUT CIEAYIOIIME IpPEeIMETHBIC
pe3yabTaThI 1O OTAEIBHBIM TeMaM pabodeil MPOrpaMMBbl:

Mooyne «Anzebpa u nauana mamemamuuecko2o AHAIU3A)

Yucia ¥ BHIYUCIECHUS

CBOOOJIHO OINEpUPOBATh TOHATHUSMHU: HATypallbHOE U II€JI0€ YHCIIO, MHOXKECTBa
HaTYpaJIbHbIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yncen, HO u HOK
HaTypaJbHBIX YMCEN AJIs PEIICHUs 3a]a4, IPUMEHSTh alroput™ EBkiuza;

CBOOOZHO OTMEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3aITUChIBATh HATYpaJbHBIC YHCIIa
B Pa3IMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJIHO OIEPUPOBATH MOHSATHUSMH: KOMIUIEKCHOE YHMCIIO U MHOXXECTBO KOMILIEKCHBIX
qrcen, IPEICTaBIsATh KOMIUIEKCHBIE YHcTia B anreOpandecKkoil U TpUrOHOMETpHUUuecKoi dopme,
BBITMIOJHATH apu(METHUYECKIE ONEpallii ¢ HUMH U U300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA:

CBOOOJIHO  ONEPUPOBATH  TOHATHUSIMU: HppalyoOHANIbHbIC,  TOKAa3aTelbHbIE U
norapudMuuecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHHSI C TOMOIIBI0 PABHOCUIIBHBIX MEPEXO0B;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIIEHUH TPUTOHOMETPHUIECKOTO YPaBHEHNUS,

CBOOOJIHO OIEpUPOBATh TIOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
He0oOXoauMBbIe (POPMYIIBI IS PEIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO ONEpPHPOBAThH MOHATHSAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUN U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBbI-CJIE/ICTBHS, HAXOJIUTh PEIIEHUS CUCTEMbI U COBOKYITHOCTEN
palMOHANBHBIX, HPPAIMOHAIBHBIX, ITOKA3aTeIIbHBIX W JIOTApU(PMUYECKUX YpaBHEHUH U
HEpPaBEHCTB;

pemate palioHaJbHbIe, HWpPpAlMOHANBHBIC, T[OKa3aTelabHble, Jorapudmuueckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIep KAlllle MOYJIU U MapaMeTphl;



IPUMEHSATh TpapuuecKue METO/Ibl UIsl PELIEHNs] YPaBHEHUM 1 HEPaBEHCTB, a TaKXKe 3a/1a4
C MmapaMeTpaMu;

MOJIEJIMPOBaTh pEAbHbIE CHUTYallUd Ha A3bIKE aIreOpbl, COCTAaBISATb BBIPAKECHMUS,
YPaBHEHMsI, HEPaBEHCTBA M HUX CHCTEMBbl IO YCIOBUIO 3a/lauM, MCCIEN0BATh IOCTPOCHHBIE
MO/JIEJIU C UCIIOJIb30BAHUEM allllapaTa ajareOpbl, MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yJbTar.

DyHKIUHA U ITPaQUKH:

CTPOUTH TpapUKH KOMIOZULIUHU (PYHKIHI C MOMOIIBIO 3JEMEHTAPHOTO UCCIEIOBAaHHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTh TIeOMeTpUYecKHe o00pa3bl YypaBHEHHUH U HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPHUUECKUX (DYHKITHIA;

OPUMEHATh QYHKIMU U1 MOJETUPOBAHUS U UCCIIEI0OBaHUS PEaIbHbIX IIPOLIECCOB.

Hauyana maTeMaTH4eCKOro aHaJIM3a:

UCTIOJIB30BaTh MPOM3BOIHYIO JUISI HCCIENOBaHMA (DYHKIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXOJUTh HauOoJblIee U HAaUMEHbIlIee 3HaueHHs (PYHKIMHY HEIPEepbIBHON Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOHYIO JJIS HAXOXJIEHHUS HAWIy4llIero pelleHUs B MPUKIAIHBIX, B
TOM YHCJIE COLUAIbHO-DKOHOMUYECKHUX, 3aJayax, JAJs OINpeAeNeHUS CKOPOCTH M YCKOpPEHUs
nporiecca, 3a1laHHOTO (OPMYIIOi HITH rpaduKoM;

CBOOOJIHO OIIEpUPOBATh MOHATUAMU: IEPBOOOPaA3Has, ONpeIeIEHHBIN HHTErpal, HaXOAUTh
HEpBOOOPA3HbIE JIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH MHTErpan mno ¢opmyine Hprorona-
JletiOnuna;

HAXOJUTh IJIOUIA]IU IIOCKUX (PUTYP U 0OBEMBI TEJI C TOMOIIBIO HHTErpaa;

UMETh IPEJCTABICHUE O MaTeMaTHUYeCKOM MOJEIMPOBAHMM Ha IpPUMEpPE COCTaBJICHUS
muddepeHIMaTbHBIX YpaBHEHHI;

pemarh NpUKIagHbIe 3a/laul, B TOM YHCIIE COLMAIIbHO-DKOHOMUYECKOI0 U (PU3UYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTHUECKOI0 aHaIn3a.

Mooyns «I'eomempun»

¢ cBOOOJIHO OTEPHUPOBATH MOHATHSMH, CBS3aHHBIMH C IMIIMHAPUYECKOW, KOHUYECKON W

cdepruieckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

® OTIEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C TEJaMH BpAIICHUS: IMIIMHAPOM, KOHYCOM,

cdepoii u mapowm;
e pacro3HaBaTh Teja BpalleHus (LMWIMHAP, KOHYC, cepa U map) U OOBSICHATH CIIOCOObBI
MOJIyYEHHUs Tell BPallleHUs;

e KJ1acCU(PULIMPOBATh B3aMMHOE PACIIONOKEHHE CHEPBI U TNIOCKOCTH;

® BEIUUCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TeJ BpaIICHUs, OOBEMBI W
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BpAallleHHs, TEOMETPHUECKUX TeNl C
npUMeHeHHeM (OopMYIT;

¢ CBOOOJIHO OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMM C KOMOMHALMSMHU TeNl BpAIlEHUS U

MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIH B chepy M OMHCAHHBIA OKOJIO ChepHl,
cdepa, BliMcaHHAasi B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;
® BEIYUCIIATH COOTHOIICHUST MEXIY IUIOMAIsIMU MOBEPXHOCTEH W 00BEMAMU IMOJTOOHBIX
TeJI;

e 300pakaTh HU3ydaeMble (UIypbl, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IPOCTBIX OOBEMHBIX (DUTYp: BHUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs
TEJ BpallCHHS;



® II3BJICKATh, MHTEPIPETHPOBATH U MPEOOPA30BHIBATH NHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, npeAcTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

® CBOOOJTHO OTNIEpUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

® BBINOJIHATH ONEPALIMH HaJl BEKTOPAMU;

®33/1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKApPTOBOM CHCTEME KOOPJIUHAT;

epemiaTh TEOMETPUYECKHME 3a/laud  Ha BBIYKMCICHHUE YIJIOB MEXAY TMpSIMBIMA U
MJIOCKOCTSIMHU, BBIYMCIICHUE PACCTOSHUM OT TOYKM JO IUJIOCKOCTH, B LIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOI'O METO/a MPU PELICHUH;

® cBOOOJHO ONEPUPOBATH MOHITHUSIMHU, CBA3aHHBIMU C JIBUKECHUEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBMKCHHI,

® BBITIOJIHATh HM300pPKEHUST MHOTOIPAHHUKOB W TEJI BpALICHUS MpH HapauieIbHOM
IIepeHoCce, LIEHTPAJIbHON CUMMETPHUH, 3€PKATbHOM CUMMETPHUH, IIPU MTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3zoBaHus IO00MS;

® CTPOUTH CEUECHUS MHOTOTPAHHUKOB U TeJl BPAIllEHUs: CEUCHUS HWINHIpa (MapajieIbHO U
MEePHEHANKYIISIPHO OCH), CEYeHHUs KOHYca (TapajieibHble OCHOBAHUIO M MPOXOJISAIINE
yepes3 BEpIIMHY), CEUEHMsI 11apa;

® ICTIOJIb30BaTh METO/Bl TOCTPOCHHS CEYCHHI: METOJ CJEeIOB, METOJ BHYTPEHHETO
MIPOCKTUPOBAHUS, METO]T IEPEHOCA CEKYIEH TIIOCKOCTH;

® JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPKICHNUS,

S IPUMECHATh T'eOMETpHUYeCKHUe (AaKTBI IS PEIICHUsS CTEPCOMETPHUYSCKHX 3ajad,
MIPEANOIATAIONINX HECKOJIBKO IIaroB PEIICHUs, €CIM YCIOBUS MPUMEHEHUS 3a/1aHbI B
SIBHOW M HESIBHOU (hopMe;

epemaTh 3aJa4d Ha JOKAa3aTebCTBO MAaTEMAaTHYECKHUX OTHONICHUH M HaXOXJEHHUE
F€OMETPUUYECKUX BEJINYUH;

® IPUMEHSTh MPOTPAMMHBIC CPEICTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPHU
PELICHUH CTEPEOMETPUUECKUX 3a/a4;

® IPUMEHSTH MTOJIYYEHHbIE 3HAaHUS Ha IPAKTUKE: CPABHUBATH, AHAJIM3UPOBATH U OLICHUBATh
peanbHble CUTYalluy, IPUMEHATh U3yUYEHHbIE TOHATHUS, TEOPEMBI, CBOMCTBA B IpoLIEecce
MOMCKA PEIICHUs MaTeMaTU4ecKH CHOPMYIUPOBAHHON MPOOIEMBbI, MOACIUPOBATH
peanbHbIE CUTyallMd Ha SI3bIKE TE€OMETPUHU, HUCCIIEAOBATh IMOCTPOCHHBIC MOJEIU C
HCIIOJIb30BAaHUEM T€OMETPUYECKHX TOHATUN M TEOpeM, ammapara aireOpbl, peuiaTh
MpaKTUYECKHE 3a7a4l, CBSI3aHHBIE C HAXO0XKJACHUEM Ir'€OMETPUUECKUX BEINYUH;

® IMETh TIPEJICTaBICHUS 00 OCHOBHBIX ATalax Pa3BUTHs FEOMETPHH KaK COCTABHOM 4acTh
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

Mooynb «Bepoamnocmes u cmamucmurka)

OIIEpPUPOBATh IOHATHUAMM: COBMECTHOE paACHpPEACIICHUE JBYX CIIy4alHBIX BEJIUYUH,
MCIIOJIb30BaTh TAOJIUILy COBMECTHOTO paclpeesieHus ABYX CIy4YalHbIX BEIHUUH AJIs BbIICICHUS
pacupeneneHus KaxI0M BETUYUHBL, ONIPEIEICHNs HE3aBUCUMOCTH CIIyYalHbIX BEJINYNH;

CBOOOJTHO ONEPUPOBATh MOHATHEM MAaTEMaTHMUYECKOI'0 OXXHMIAHMS CIy4aiHON BeIMYHHBI
(pacmipenienienus), MPUMEHSTh CBOMCTBA MaTeMaTHUECKOTO OXHJIAHUS TNpPU PpEIICHUH 3ajad,
BBIUHCIISTH MATEMAaTHYECKOE 0’KUJJaHUE OMHOMHAIILHOTO U TEOMETPUUECKOT0 paclpeeseHui;

CBOOOJHO OINEpPUPOBATh MOHATHSAMH: TUCHEPCHUS, CTaHIAPTHOE OTKJIOHEHHE CIydaiHON
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUHU CIIydyailHOM BENWYHMHBI (pacrpelielieHus) Mpu



pELIeHUH 3ajad, BBIUUCIATH JUCHEPCHI0O W CTAHIAPTHOE OTKJIOHEHHE I'€OMETPUYECKOrO H
OMHOMHAJIBHOTO pacpeaeIeHUH;

BBIUUCIIAATH  BBHIOOPOYHBIE XapPaKTEPUCTUKU TIO0 JIaHHOW BBIOOPKE W  OICHHMBATH
XapaKTepPUCTHKH T€HEPAIbHONH COBOKYITHOCTH [AHHBIX II0 BBHIOOPOYHBIM XapaKTEPHCTHKAM.
OueHuBaTh BEPOSTHOCTH COOBITMH W MPOBEPATHh INPOCTEUIINE CTATUCTUYECKHE THUIIOTE3HI,
MOJIB3YSCh U3YUYEHHBIMH paclpeieICHUsIMU.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
Mooynb «Anzeopa u nauana mamemamuieckKo20 AHATUZA»

MHOXECTBO IEHCTBUTEIBHBIX YHCEIL.
M .P

HOTOYJICHBI auHOHaJH)HLIci ypaBHEHUS U 24 5 5 BuGmorexa LOK
HepaBeHCTBA. CHCTEMBbI TUHEHHBIX
ypaBHEHUH
Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1 1 BuGmorexa LIOK
L[eJIBIM TIOKa3aTesIeM
A 7 N-ou .

pudMeTnYecKuil KopeHb N-0if CTEeNeHH 15 1 9 Bumorexa LIOK
HppaumonanbHble ypaBHEHUS
I1 !

okasarenbHas (pyHkuus. [lokasarenbHble 10 1 1 Bumorexa LIOK
YpaBHEHUs
JI .

OrapHpMmitecias GyHKLILA 18 1 2 bubmmnoreka HOK
Jlorapudmuueckue ypaBHEHUs
T

PUTOHOMETPUYECKHE BBIPAKEHUS U 29 1 5 BuGmorexa 1IOK
ypaBHEHUs
[TocnenoBarenbHOCTH M MPOrPECCUN 10 0.5 bubnmnoreka [JOK
HenpepriBabie pynkuu. [IponsBoanas 20 2.5 bubmuoreka [JOK
IT 6006

OBTOPCHI/IC, 000011eH1E, CUCTEMATH3ALUS 5 5 0 BuGmiorexa 1IOK
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 11 13




Mooyns «I'eomempusn»

Brenenue B ctepeoMeTputo 23 2 2 bubmuorexa [IOK
B
3aMMHOE PACIOJIOXKEHHUE TPSMBIX B 5 1 05 BuGmorexa [IOK
MIPOCTPAHCTBE
n o
apaJIeNIbHOCTh MPSMBIX M IUIOCKOCTEH B 3 0 1 BuGmorexa LOK
MIPOCTPAHCTBE
I1
epneHnmnympHOCTb MPSIMBIX U 25 1 3 BuGmorexa LOK
IJIOCKOCTEN B MPOCTPAHCTBE
VYribl U paccTosTHUS 16 1.5 Bbu6moteka [JOK
MHororpaHHUKH 7 bubnnorexa [JOK
BekTopsl B ipocTpaHcTBE 12 bubnnorexa [JOK
HOBTOP@HI/IG, 00001IeHNE U CHCTEMaTH3aIHs 5 5 0 BuGmorexa LOK
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 11
Mooyne «Bepoamnocmo u cmamucmuka
DneMeHTHI Teopuu Tpados 3 1 0 bubnuotexa [JOK
C i , i 0
JTy4aiiHbIC OTIBITHI cquaHHme COOBITHS U 3 0 05 BuGmiorexa [IOK
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOXXECTBAMHU U
0 .C
COOBITUSIMU ¢ JIOKEHUE U YMHOKECHHE 5 0 0.5 BuGmiorexa LIOK
BEPOSTHOCTEN. Y CJIOBHAS BEPOSITHOCTb.
HezaBucumebie coObITHS
DneMeHThl KOMOMHATOPUKH 4 1 0.5 bubnmoreka [JOK
Cepun mocsie10BaTeIbHBIX UCTIHITAHUH.
Ucnbrranus beprnymnu. CiydaiiHbIi BEIOOD 5 0 1 bubmuorexa [JOK
13 KOHEYHOW COBOKYITHOCTH
CrnyualiHble BEJIMUMHBI U paclpeeIcHUs 14 1 2.5 bubnuorexa [IOK




OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 5
11 KJIACC
KosuuecTBo yacos DJIEKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM
Konrposbubie IIpakTudeckue (uudposbie)
n/n NPOrpaMmblI Bcero
padoThI padoThI o0pa3oBare/bHbIE
pecypchbl
Mooyns «Anzebpa u Hauana MamemamuiecKkozo aHAIU3A»
1 I/ICCJ'Ie,HOBaHI:Ie (bYHKIHIA C TOMOIIBIO 99 5 15 BuGmmorexa LIOK
MPOU3BOAHON
2 IlepBooOpa3Has u uHTErpai 12 1 1.5 Bu6mmoteka [IOK
r .
3 pauKu TPUTOHOMETPHUYECKUX (HYHKIUN 14 1 15 BuGmorexa LIOK
Tpuronomerpuveckrne HepaBeHCTBA
4 WppaunoHanbHble, IOKa3aTeIbHbIE U 24 5 3 BuGmorexa [OK
norapupMUUECKre HEPaBeHCTBA
5 KomriekcHbie ncia 10 0.5 bubnmoreka [JOK
6 HatypanbHble u nensle uncia 10 1 bubmuoreka [IOK
CucTeMbl pallMOHATEHBIX, HPPAIIHOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapU(YMUIECKUX 12 1 1 bubmuorexa [JOK
ypaBHEHUH
8 3aa4u ¢ mapameTpamMmu 16 1 1.5 bubmmoreka [JOK
9 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 16 5 15 BuGmorexa OK
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 12 13
Mooyns «I'eomempusn»
1 AHanmuTHYECKast TEOMETPHS 15 2 1.5 bubnuorexa [JOK




I1 000

OBTOPEHHE, ODOLIICHTE 1 15 1 25 Bu6mmorexa LIOK
CUCTEMaTH3aIUs 3HAHUH
O0BEM MHOTOTPaHHHKA 17 4 bubnmoreka [JOK
Tena Bpamenus 24 4 bu6mmoreka [IOK
[Tnomaau MOBEPXHOCTU U OOBEMBI 9 1 1 Butmnorexa LOK
KPYTJIBIX TEJ
JIBrOKCHUS 5 1 0.5 bubmuorexa [JOK
I1 000

OBTOPEHHE, ODODILEHAC 1 17 2 15 Bu6mmorexa LIOK
CUCTEMAaTH3aIHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 15
Mooyns «Bepoamnocmep u cmamucmura)
3aK0H OOJIBIITNX YUCEI 5 1 bubnuoreka [{OK
DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH 6 0 bubmuoreka [IOK
HenpepriBHbIE clTydaliHbIe BETUYHHBI
(pacnpenenenus), MoKa3aTenbHOE U 4 1 0 bubnnorexa [JOK
HOpPMaJTbHOE pacIpeieICHIUS
Pacnipenenenue Ilyaccona 0 1 bubmuoteka [IOK
CBs13b MeXy ClTyd4allHBIMH BETMYMHAMHU 0 1 bubnmnoreka HOK
O06o0mIeHre U cucTeMaTr3aIus 3HaHUH 11 1 1 bubmuoreka [{OK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 5




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbLHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJbTara
1 Hucna u BBIYUCICHUS
11 OmnepupoBaTh NOHATUSAMM: PALMOHAIBHOE U JI€HCTBUTENBHOE 4YHCIIO,
' OOBIKHOBEHHAS U ICCATHYHAS TPOOb, IPOIICHTHI
12 BbimonuATe  apudmernyeckue omnepanuM € PALUOHAIBHBIMM U
' JeUCTBUTENIbHBIMU YHCIIAMHU
13 BeimonHATe  npUOMIKEHHBIE  BBIYMCICHUS, HCIONB3YS — IpaBHIA
' OKpYTJICHUS, IENIaTh MPUKUIKY U OIICHKY pe3yJIbTaTa BEIYUCICHHH
OnepupoBaTh MOHATUAMU: CTENIEHb C LIEJbIM MTOKa3aTeIeM, CTaHIapTHAs
14 ¢dopma 3anmmcH JeCTBUTENFHOTO YMCIa, KOPEHb HATypAJIbHOW CTETICHH;
' MCTIOJIB30BATh MOIXOAAIIYI0 (hOPMY 3aIHUCH ACHCTBUTEIBHBIX YUCET /IS
peleH s MPaKTHYECKUX 33134 U MPECTaBICHHS JaHHBIX
OnepupoBaTh MOHATUSMH: CUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO
1.5 yIJla; MCIOJIb30BaTh 3allMCh IMPOU3BOJIBHOIO Yyrja dYepe3 oOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITHH
2 VYpaBHEHUS U HEPAaBEHCTBA
OmnepupoBarh MOHIATUSIMH: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJI0E,
2.1 panroHaIbHOE, UpparnroHaIbHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUYECKOE YPAaBHEHNE
99 BeimonHATe npeoOpazoBaHHsl TPUTOHOMETPUYECKMX BBIPDAKEHUH U
' pemaTh TPUTOHOMETPHYECKUE YPAaBHEHHSI
Beimonuarte npeoOpa3oBaHuUs LEJBIX, panroHaIbHBIX u
2.3 UppalMOHANBHBIX BBIPAKEHUH M pelIaTh OCHOBHBIE THUIIBI LENbIX,
palnMoHANBHBIX U UPPALMOHATBHBIX YPABHEHUN U HEPABEHCTB
94 [TpuMeHsTh ypaBHEHUS M HEPABEHCTBA UIS PEIICHUS MaTEeMAaTHYECKUX
' 3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00JacTeil HayKH U peallbHOM JKU3HU
MopenupoBaTh peaNbHBIE CHUTYallMl Ha S3bIKE alreOpbl, COCTaBISTh
95 BBIDQ)KCHUS, YpaBHEHHs, HEpPaBEHCTBA [0  YCIOBHIO  3aJladyH,
' WCCIIeIOBaTh TIOCTPOCHHBIE MOJENH C HCIOJIb30BAaHHEM armapara
anreOpsl
3 OyHKIMH U TpaduKh
OnepupoBaTh MOHATHAMH: (QYHKIMS, CHOCOOBI 3aJaHUs (YHKIIUH,
3.1 00JIacTh OIpeNesIeHus] M MHOXECTBO 3HAueHUH QyHKUIuHU, rpadux

(byHKIMH, B3aUMHO 00paTHbIE (PYHKIUH



OnepupoBaTh MOHATUSAMH: UYETHOCTb W HEUETHOCTh (DYHKIUH, HYIH

32 (GyHKINHU, TPOMEXKYTKH 3HAKOITOCTOSIHCTBA
3.3 Hcnonb3oBate rpaguky GyHKIMMA U1 peLIeHns ypaBHEHUH
3.4 Crpoutb © uuTaTh rpadUKd JHUHEHHOH (QYHKUIUH, KBaJIpaTUIHOM
' (GyHKINH, CTENeHHON (PYHKIIMH C IIeTTbIM TIOKa3aTeIeM
Hcnonp3oBare rpadukn (GYyHKIMNA JUIS HCCIEIOBAaHUS IPOIECCOB U
35 3aBHCUMOCTEH MpPU PEIICHUH 3a]ad U3 IPYTUX y4eOHBIX MPEIMETOB U
' peambHOM JKW3HHU, BBIpAXaTh (QOPMYJIaMH 3aBUCHMOCTH  MEXIY
BEIIMYMHAMU
4 Hauana maTremMaTiueckoro aHaimsa
41 OmnepupoBaTh MOHATUAMHU: IOCIEIOBATENBHOCTD, apudMeTHueckas M
' reoMeTpHUECcKasi IPOrpeccuu
OmnepupoBarh MOHATHAMHU: OSCKOHEYHO YOBIBAIOIIAass TeOMETpUYecKas
4.2 Mporpeccusi, CcyMma OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKOM
IIPOrpeccuu
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonws30BaTk CBOWCTBA ITOCIIENOBATEIBHOCTEM M IIPOTPECCUM U
' peleHysl peaabHbIX 33aa4 IPUKIAJHOTO XapakTepa
5 MHokecTBa 1 JIOTUKA
5.1 OnepupoBaTh NOHATUSAMH: MHOKECTBO, OIIEPALIMH HAJl MHOXKECTBAMHU
Hcnonp30BaTh TEOPETHKO-MHOXKECTBEHHBIH —ammapar uisi OMHCaHUs
5.2 peanbHBIX TPOLECCOB W SIBJICHWW, NMPU PEUICHWH 3a7ad M3 APYrHX
Y4eOHBIX TIPEIMETOB
5.3 OnepupoBaTh TMOHATUSAMHU:  OIpEJEIIEHUE, TEOopeMa, CIIEACTBHUE,
JI0Ka3aTeJIbCTBO
6 Teopust BeposiTHOCTEN M CTaTUCTHKA
6.1 YuTtath U CTPOUTH TAOJIUIBI U JUArpaMMbl
OnepupoBaTh MOHATHSMHU: cpenHee apupMeTHYecKoe, MeJHaHa,
6.2 HauOospllee, HaMMEHBIIEEe 3HAYEHUE, pa3Max MacCHUBa YHCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4YalHBIA SKCIEPUMEHT (ONBIT) U
ciyyailHoe coObITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTapHBIM HCXON)
6.3 CllyyallHOro  OmbITa;  HAXOIUThb  BEPOSITHOCTM B  OMNBITax C
PaBHOBO3MOKHBIMH CITyYallHBIMH COOBITUSMH, HAXOJUTh U CPABHUBATh
BEPOSITHOCTH COOBITUI B M3YUEHHBIX CIyYalHBIX IKCIIEPUMEHTaX
Haxomuts u QopmyiarpoBaTh COOBITHS: MepeceueHue U OO0beIUHEHUE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIOKHOE JIAaHHOMY COOBITHIO;
' MOJIb30BaThCs  AMarpamMmMamMu  Oiepa U (OpMYJIOH  CIIOKEHUS
BEPOSTHOCTEH MPU pEeLIeHUH 3a7a4
6.5 OnepupoBarh MOHSITHSAMHU: YCIOBHAs BEPOSTHOCTh, HE3aBUCHUMBIE




6.6

COOBITHS; HAXOAUTh BEPOSTHOCTH C MOMOIIBIO MPaBUIA YMHOXKECHHUS, C
IIOMOLUIBIO J€PEBA CIIY4ailiHOTO OIIbITA

[IpumeHsT KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUU 3aa4

6.7

OnepupoBarh MOHATUSIMU: UCIIBITAHUE, HE3ABUCUMbIE UCIIBITAHUS, CEPUS
WCIBITAHUH, YCIIEX U HEYy/1aya; HAXOJIUTh BEPOSATHOCTU COOBITHIA B CEPUU
HE3aBHCHUMBIX UCIBITAHUI IO MEpBOro ycrexa, HaXOJIUTh BEPOSITHOCTU
cOOBITHH B cCepUU UCTIBITaHUK bepHysum

6.8

7.1

OnepupoBaTh NOHATUSAMU: CiydailHass BEJIMYMHA, pacIpeneieHHe
BEPOATHOCTEH, JUarpaMmma pacipeesIeHus

I'eomerpus

OHepI/IpOBaTL MOHATHUAMU: TOYKA, IIpAMasd, MIOCKOCTb

7.2

7.3

HpI/IMeHHTB AKCUOMBI CTEPCOMETPHUHN U CICACTBUA U3 HUX IIPHU PCHICHUN
reOMCTPHUICCKUX 3aaa4

OHepI/IpOBaTB IMOHATHUAMU: MApaJUICJIBHOCT U TICPHICHAUKYIIIPHOCTD
IPpsAMBIX U IUIOCKOCTEH

7.4

KnaccudunupoBats B3auMHOE PacIioNOKEHHE MPSIMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5

7.6

OnepupoBarh NOHATUSAMU: IBYTPaHHBINA YIoJl, TpaH ABYIPAaHHOTO yria,
peOpo IBYrpaHHOTO yria, JIMHEHHBIH yrojl JABYTPaHHOTO YIJIa,
rpajycHas Mepa ABYIPaHHOIO yria

OnepupoBarh MOHATUSMU: MHOTOIPDAHHUK, BBIITYKIJIBIA U HEBBITYKJIbINA
MHOT'OI'PaHHHK, 3JIEMEHTbl MHOTOTPaHHUKA, IPAaBUJIbHBIA MHOTOI'paHHUK

1.7

Pacnio3HaBaTh OCHOBHBIE BUJbl MHOTOI'DAaHHUKOB (IIUpaMuja, IpuU3Ma,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)

7.8

KnaccupunupoBare  MHOTOTpaHHHMKH, BbIOMpasi OCHOBAHHUS  JUIS
KJ'IaCCI/I(i)I/IKaHI/II/I (BI)IHYKJ'II)IC u HEBBIITYKJIBIC MHOTI'OI'paHHUKU,
IMpaBHUJIbHBIC MHOT'OT'PaHHUKH, IMPpAMBIC N  HAKJIOHHBIC IIPHU3MBI,
napajuIeIeTUIIE b))

7.9

7.10

OHepI/IpOBaTB IIOHATHAMMUN CCKylIasa IIJIOCKOCTD, CCUCHUC
MHOT'OIrpaHHUKOB

OOBACHATH IMPpUHOUIIBI  ITOCTPOCHUA CEe4YCHHI MHOT'OI'paHHUKOB,
HCIIOJIB3YA MCTO CJICIOB

7.11

CtpouTh ce4eHHMsI MHOTOIPAaHHHUKOB METOJOM CIJIEJIOB, BBINOJIHSTD
(BBIHOCHBIE) IIJIOCKHE YEpPTE)KU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemrats 3ala4i Ha HAXO0XICHUC N'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM
WK aJIrOpuTMaM, MPUMCHAA HU3BCCTHBIC AHAJTIUTUYCCKHUE METOJbI IIpH
pe€IICHUKU CTAHJAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKH OO0 prlMOfI, OT TOYKHUIO
IIOCKOCTH, MCKAY CKPCIHIUBAOIIUMHUCS MMPSIMBIMHA

7.13

PemraTs 3ala4i Ha HaXO0XICHUC I'COMCTPUUCCKHUX BCIWYHH I10 o6pa3uaM




WY QJITOPUTMAaM, IPUMEHSS U3BECTHBIC aHAIMTUYECKUE METOIBI IIPU
pELICHUN CTAaHJAPTHBIX MAaTEMaTUYECKMX 3aJad Ha BBIYMCIICHHE YIJIOB
MEXy CKpPEUIMBAIOIIMMUCS NMPAMBIMU, MEXAY NPAMOU U IJIOCKOCTBIO,
MEXIY IUIOCKOCTSAMH, JBYTPAHHBIX YIJIOB

Beruncnsate 00bEMBI W IMJIOMQAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, THMpamMuga) € OpUMEHEHHEM  (GOpMYJ,  BBIYUCISTH

714 COOTHOIIIEHUS MEX/TY TUIOMIAIIMU TOBEPXHOCTEH, 00bEMaMH MOTOOHBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATHSAMHU: CHMMETPHS B MPOCTPAHCTBE, IICHTP, OCh H
' IJIOCKOCTh CHMMETPUH, LIIEHTP, OCh H MJIOCKOCTh CAHMMETPUHU (PUTYPHI
N3Bnekarp, npeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypaxX, MPEJACTaBICHHYI Ha
YepTexkax U pUCyHKax
[TpuMeHsITh reoMeTprudecKre (PAKThI IS PEIICHUS CTEPEOMETPHUECKUX
7.17 3a/1a4, MPEANoaraloiX HECKOJbKO IIAroB pPEIIeHUs, €ClU YCIOBHS
MIPUMEHEHHUS 3a1aHbI B SIBHOU opMe
718 [IpumensaTs mnpocTelire MNporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHKAITUOHHBIC CUCTEMBI ITPH PEIICHHH CTEPEOMETPHUICCKUX 3a/1a4
719 [IpuBOUTH IPUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE U
' KU3HU, paCliO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHSITh TOJIyYCHHBIC 3HAHHWS HA MPAKTUKE: aHAIM3HPOBATH
pealibHble CUTYallud W TMPUMEHSATh HU3YYCHHbIC MOHSATHS B Ipoliecce
MOWCKA pEIIeHU MaTeMaTUYecKu CPOPMYITUPOBAHHON MpOoOIEeMBbl,
7.20 MOJIETTUPOBAaTh pPeajbHbIe CUTYallUU Ha S3bIKE TEOMETPHUH, UCCIIETOBATh
MMOCTPOCHHBIE MOJIETIH C HCIIOIb30BAHHEM T'€OMETPUUYECKUX MOHSITHHA U
TeopeM, arrmapara anreOpsl, pemaTh MPaKTHIECKUEe 3a/1a49H, CBSI3aHHBIC C
HaXO0XJICHUEM T€OMETPUUICCKUX BEITUNINH
11 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOM
NpoBePsSIEMOro L
00pa3oBaTeIbHON MPOrpaMMBbl CpeTHEro 001ero 0opa3oBaHus
pe3yJbTara
1 Yucna ¥ BEIYHACIEHNS
OnepupoBarh TMOHITHSIMH: HATypaJbHOE, IEJI0€ YHCIO; HCIOIh30BaTh
1.1 MPU3HAKU JCJIMMOCTH LEJIbIX YHCEJ, Pa3JIOKEHHUE YHCJIa HAa MPOCTHIE
MHOKUTENH JIsl pEIICHUS 3a/1a4
1.2 OnepupoBath MOHATHEM: CTEIIEHD C PAIMOHATHLHBIM MTOKa3aTeIeM
13 OnepupoBarh TOHITUAMHU: JIOrapudM  UKCHA, JECATUYHBIE H
' HATypaJIbHBIE TOTapUPMBI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpuMmeHsTh CBOWCTBA CTENMEHU I MPEeoOpa3OBaHUS BBIPAKEHUU,




2.2

2.3

OIEpUpPOBaTh MOHATUSMU: TOKA3aTEIbHOE YPaBHEHHME U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TI0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

BoinmonusaTe npeoOpa3oBaHusl BBIPAKEHHM, COAEpXKAIIUX JOTrapu(MBbl;
ONEpPUPOBATh  MOHATUSAMHU:  JIorapu@MHUUECKOe  ypaBHEHHE  H
HEPaBEHCTBO; PeIIaTh OCHOBHBIE THUIIBI JOTapU(PMHUUECKUX YpaBHEHUH U

HEPABEHCTB

HaXO,I[I/ITB peicHuA HpOCTGfIH.IHX TPUT'OHOMETPHUYECKNX HEPABCHCTB

2.4

OnepupoBaTh MOHATHSAMHM: CHCTEMa JIMHEMHBIX YpaBHEHUH U €€
pelIeHue; UCIOIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM IUIS pELUCHUs
MIPAaKTHUYECKUX 3a/1a4

2.5

2.6

Haxomute  pemieHuss IOPOCTEHINIMX CHUCTEM M COBOKYIIHOCTEH
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

MogenupoBaTh pealbHblE CHUTYallUM Ha S3bIKE alreOpbl, COCTABIAThH
BBIPQKEHUS, YPAaBHEHMS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4H,
UCCIIE0BaTh ITOCTPOCHHBIE MOJEIM C HCIOJb30BaHUEM  ammapara
anreopsl

OyHKIMK U TpaduKu

3.1

OnepupoBarh MOHATUAMHU: TepuoaUYecKas (YHKIHSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKITMH, TOYKH dKCTpemyMa (pyHKIUH, HauOoIbIIee U
HaMMEHbIIIee 3HaYeHUs (YHKIIUU Ha TIPOMEXKYTKE; UCIIOIb30BaTh UX JIJIS
uccreoBanus (GyHKINH, 3aJaHHON rpaduKoM

3.2

3.3

3.4

OmnepupoBarh NOHATHIMHU: TpaQUKH MOKA3aTEIBHOM, JIorapu(MUIECKOI
U TPUTOHOMETPHYECKUX (DYHKIMI; M300pakaTb MX Ha KOOPAMHATHON
IJIOCKOCTH M MCTIOJIb30BaTh /ISl PEIICHNS] YPAaBHEHU U HEPABEHCTB
N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKu IJHUHEHHBIX
YPaBHEHUM M HCHOJIb30BAaTh HUX JUIA PEUIEHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUU

Hcnonb3oBare rpaduku (yHKIMHA JUIs HMCCIEIOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 JPYruX y4yeOHBIX AUCIUILIIH

4.1

4.2

Hagana maTremMaTn4eckoro aHanusa

OnepupoBaTh MOHATUSAMH: HENpepblBHAs (QYHKIMSA, MPOU3BOIHAS
(GYHKLIMU; MCIOJIB30BaTh TI'€OMETPUYECKUH U (U3MUYECKUH CMBICH
IIPOU3BOHOM JIJIsl PELICHHUS 3a7a4

HaxomuTe mnpou3BOAHBIE  3NE€MEHTApHBIX  (DYHKIMHA, BBIYHCIATH
MIPOU3BO/IHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKLIUH

4.3

Hcnonws30BaTh MPOW3BOAHYIO IS  HCCIENOBaHUA  (PYHKIIMKU Ha
MOHOTOHHOCTb M IKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl HCCICTOBAHUS K
MTOCTPOCHUIO TPaPUKOB

4.4

4.5

Hcnons3oBaTh MIPOU3BOJHYIO U HAXOXIACHUA HAWMITYULICTO PCUHICHUSA B
MNPUKIAAHBIX, B TOM YHCJIC COIUAJIbHO-OKOHOMMNYECKUX, 3a1adax

OHepI/IpOBaTB INOHATHUAMMU HCpBOO6p3.3Ha$I U UHTCrpajl; INIOHUMATb



TeOMETPHUECKUH U (PU3NUYECKHI CMBICI HHTETpaja

Haxomute mnepBooOpa3Hble d3IeMEHTApHBIX (YHKIHM, BBIYUCIATH

46 uHTerpai mo ¢popmyne Hetorona — JleiiOnura
47 Pemate npukiaanbie 3aa4u, B TOM YHUCIE COLUATIBHO-3KOHOMUYECKOTO
' 1 PU3UYECKOr0 XapakTepa, CPeICTBAMH MAaTEMAaTHYECKOTO aHAIN3a
5 Teopust BEpOATHOCTEHN M CTATUCTUKA
51 CpaBHHMBaTh  BEPOSATHOCTH  3HAYCHUH  CIy4yalHOHW  BEJIMYMHBIIO
' pacnpeesIeHUIO WK C TOMOUIbIO AMarpaMM
OnepupoBarh MOHATHEM MAaTEMAaTHUYECKOTO OXHUAAHUS, MPUBOIUTDH
5.9 IpUMepbl TOrO, Kak MPUMEHSETCS MaTeMaTHYecKoe OXKHUJaHue
' CIIy4aiilHOM BEJIMYMHBI, HAXOAUTh MAaTEeMAaTHUYECKOEe OXHAaHUE IO
JTAHHOMY pacpeeIeHUIO
5.3 Nwmets npencTaBiieHre o0 3aK0HE OOBIINX YUCEeT
5.4 Nmets npeacraBieHue 0 HOPMaJIbHOM PacCpeAcIICHHN
6 I'eomerpus
OnepupoBarb TTOHSITUSIMH [VTHHPAYECKAsT MMOBEPXHOCTb,
6.1 oOpa3yromue MWINHIPUIESCKONH TOBEPXHOCTH, MHJIUHAP, KOHHYECKAS
' MOBEPXHOCTh, OOpa3ylonme KOHMYECKOM TOBEPXHOCTH, KOHYC,
cepuueckas moBepXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MIIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccudumupoBats B3auMHOE pacroiokeHHe cPephl U MIIOCKOCTH
OnepupoBarTh MOHSATHUSMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IapOBOM CJIOW, OCHOBAHME IIIAPOBOTO CIOSI, BHICOTA
IapOBOIO CJIO0SI, IAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI UM MIIOMAAM TOBEPXHOCTEHM Tel BpalleHUS,
' TE€OMETPUUYECKUX TeJl C MPUMEHEHHEM (opMy
OnepupoBarh TMOHSATUSMHU: MHOTOTPAHHWK, BIUCAaHHBIA B chepy u
6.7 OTMCaHHBIN 0K0JIO cdepsl, chepa, BHUCaAaHHAS] B MHOTOTPAHHUK UJTU TEJIO
BpaIICHUS
6.8 BbluHcnsTe COOTHOLIEHUS MEXIy TIUIOMAIIMU TOBEPXHOCTEH U
' 00BEMaMH TTOI00HBIX TEI
6.9 N306paxaTs nzydaemble (GUTYpPBI OT PYKH U C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITONTHATE  (BBIHOCHBIE) IIIOCKHE YEePTEXH W3 PHUCYHKOB MPOCTHIX
6.10 O00BEMHBIX (QUryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUYEHMS Tel
BpallICHUS
6.11 W3Bnekarb, MHTEPIPETHPOBATH W TMPEeOoOpPa3oBBIBATH HWHGOPMAITHIO O

MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, HpeaCTaBICHHYIO Ha




6.12

6.13

yepTexKax U pUCyHKax

[IpumeHsTh reoMeTpuuecKkre (aKThl Ul PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANoyaraloiX HECKOJbKO IIaroB pEIIeHUs, €ClU YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

OnepupoBatrh OHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

6.15

BBIHOJ'IHSITB I[eﬁCTBPISI CJIIOKCHUA BeKTOpOB, BBIYUTAHUA BCKTOpOB nu
YMHO)KGHI/ISI BeKTOpa Ha 4HCIIO, O6’b$ICHSITL, KaKHUMH CBOﬁCTBaMH OHH
o0amaroT

HpI/IMeHHTB IIpaBUJIO IIapaJlJICICIIUIICaa IIpru CI0XKECHUHU BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMHU: JAEKAPTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
Yroa MeXAYy BEKTOpaMH, CKaJIIpHOE IIPOU3BEIECHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMIIJIAHAPHBIE BEKTOPHI

6.17

HaxomuTh cymMmMy BEKTOPOB M IPOU3BENEHHE BEKTOpa HAa YMCIO, Yroj
MEX1y BEKTOpaMH, CKaJISIPHOE IIPOU3BEIEHUE, PACKIIA/BIBATH BEKTOP 10
JIByM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

6.19

3aZ[aBaTI) IJIOCKOCTb YPAaBHCHHUEM B IIeKapTOBOI\/JI CUCTCMEC KOOpAHAT

Pemarsn HpOCTCﬁLHHG reOMCTPpUUYCCKUEC 3adadd Ha JIIPHUMCHCHHUC
BCKTOPHO-KOOPAUMHATHOI'O MCTOJ1a

6.20

Pemrats 3aadud Ha JA0Ka3aTCJIbCTBO MATEMATHYCCKHX OTHOIICHUH H
HaXO0XJACHUC TCOMECTPHUICCKUX BCIIMYUH I10 06pa3uaM HJIM aJIrOpUT™MaM,
IIPpHUMCHAA HU3BECTHBIC METOABI npu pEeICHUH CTaHAAPTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

6.22

[IpuMeHATH mpoCTENIIME NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
IIpuBOIUTE IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U
JKU3HH, PACIIO3HABAThH IPOSBICHUE 3AKOHOB T'€OMETPUH B UCKYCCTBE

6.23

[IpumeHsTh MOJIydeHHbIE 3HAHWS Ha TMPAKTUKE: aHAIU3HPOBATh
peaJIbHbIE CUTyallud W TPUMEHATh W3YYECHHBIE IOHATHS B IpoLEcce
MOUCKA peIIeHUs MaTeMaTH4ecKu c(HOopMyIHpOBaHHONW MpPOOIIEMBI,
MOJIETTMPOBATh PEAJIbHBIE CUTYallUN HA S3bIKE FEOMETPHUH, UCCIIEN0BATh
IIOCTPOECHHBIE MOJIETN C MCIIOJIb30BAHUEM I'€OMETPUUYECKUX MOHITHHA U
TEOpeM, arfrnapara ajreOpsl, pelaTh IPaKTHUECKHUE 3a/1a4M, CBSI3aHHBIE C
HaXO0X/EHUEM T'€OMETPUUYECKUX BETMUHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYMCICHUS
Panmonanbupie  umcna. OOBIKHOBEHHBIE M JECATHYHBIE JpOOU, MPOICHTHI,
OecKOHEeuHble  IepuoguuecKkue  Japobu.  Apupmeruueckue  omepanuu ¢
1.1  paunoHanIbHBIMM YHMCIAMH, IPEOOpPa30BaHUs YUCIOBBIX BblpakeHUH. [IpuMeneHue
IpoOell ¥ NPOLIEHTOB I pelleHUs NMPHUKJIAIHBIX 33734 U3 Pa3jIMYHbIX OTpaciel
3HAHUW U peajbHOM KU3HU
[enictBurenbHble  yucia.  PalmoHanpbHble W HPPAUMOHAIBHBIE  YHCIA.
1.2  Apudmernueckue omnepauuu ¢ JeHcTBUTENbHBIMU uuciaamu. [Ipubnuxénnble
BBIUNCJICHMS], TPaBUJIa OKPYIJIEHUS, IIPUKKJIKA U OLIEHKA Pe3yJIbTaTa BbIUMCICHUN
Crenenp ¢ uensiM nokasareneM. CrangaptHas gopma 3anucu JeHCTBUTENIBHOTO
1.3 uwmcna. Ucnonp3oBaHue moaxozsimei (GopMbl 3aucH ACHCTBUTEIBHBIX YUCEN IS
pelIeHNs IPaKTUYECKUX 3a]a4 U IIPEJICTABICHMS JaHHBIX
14 Apudmerndeckuil KOpeHb HaTypaJbHOM creneHu. JleWcTBUsS ¢ apupMEeTHYECKUMHU
' KOPHSIMU HaTypaJlbHON CTENIEHU
15 CuHyC, KOCHMHYC M TaHI€HC 4YHCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YNUCIOBOTIO apryMeHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
99 [Ipeo6pa3zoBanue TPUTOHOMETPUYECKUX BBIPKECHU. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
53 VYpaBHeHue, KopeHb ypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Meroa
MHTEPBAJIOB
2.4 PemeHue nenbix U ApoOHO-PAIMOHANBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
2.6 = PemeHne TPUTOHOMETPUUECKUX YPABHEHUN
57 [IpumeHeHne ypaBHEHH M HEpaBEHCTB K PEIICHUI0 MaTeMaTH4eCKUX 3ajad U
' 3a/1a4 U3 pa3InYHbIX 00JIaCTel HayKU U peanbHON KU3HU
3 OyHKIHH U TpaduKu
31 OyHkuMs, crnocoOwl 3amanusg (pynkuuu. I'paduk ynkumu. B3aumHo oOpaTHBIE
' (GyHKIUH
3.9 Ob6nacte ompeneieHuss W MHOXKECTBO 3HadeHUN @ynkuuu. Hymu dyHkuumm.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUU
33 CrenenHass (QyHKUUS C HaTypajJbHBIM M IIeNbIM MokazareneM. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIeHU




TpuronomeTrpuieckas OKpYy>XKHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX (PYHKLUI

34 YHCIIOBOTO apryMeHTa
4 Havana mareMaTn4yeckoro aHaamsa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUs MOCTENOBAaTEIbHOCTEH. MOHOTOHHBIC
' T0CIIEIOBATENLHOCTH
Apudmernueckass W TreoMeTpuueckass mporpeccuu. beckoHeuHO yObIBaromas
4o | TEOMETpHHECkas MPOrpeccus. Cymma OecKOHEYHO YOBIBaroOIIEH TeOMeTpHYECKOn
' nporpeccud. @opmysna CIOXKHBIX IPOLEHTOB. Mcnonap30BaHUE INporpeccuu JUis
pEellIeHUs PEATIbHBIX 3a]a4 IPUKIAJHOTO XapaKTepa
5 MHokecTBa 1 JIOTUKa
MHoxecTBO, omepauuu Haja MHoXkecTBamu. Jluarpammel Oiinepa — Benna.
5.1  IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO ammnapaTta JJisi ONHUCAHUS pealIbHBIX
IPOLIECCOB U SIBJICHUH, P PEILICHUU 3aJau U3 APYTUX YUeOHbIX IPEIMETOB
5.2 Ornpenenenne, Teopema, CleiCTBUE, J0Ka3aTeIbCTBO
6 Teopus BeposTHOCTEN U CTaTUCTHKA
[IpencraBinenue JgaHHBIX C TOMOIIbIO Tabmun wu  auarpamm.  CpenHee
6.1  apudmermueckoe, MeauaHa, HauOoJbIlee M HaWMEHbIIEE 3HAYCHUS, pa3Max,
JMCTIEPCUS U CTaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
CrnyyaliHple AKCIEPUMEHTHI (ONBITBI) U ClydyallHble COOBITHS. OJIEMEHTapHbIE
coObITHsI (MCXOJBI). BeposATHOCTH ciaydaitHOro CcoObITHs. BIM30CTh YacTOTHIU
6.2 = BeposiTHOCTH cOOBITHH. CiydaiiHbIE OIBITHI C PABHOBO3MOXXHBIMH AJIEMEHTAPHBIMH
coObiTusiMU.  BeposiTHocTH ~ cOOBITME B ONBITAXC ~ PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU
6.3 Onepauuu Haja CcOOBITUAMM: TepecedeHue, OOBeAUHEHHE, MPOTHBOIIOJIOKHbBIE
coObITus. uarpammsl Diinepa. @opmyna caoxkeHus: BeposTHOCTEN
6.4 VYcnoBHas BEPOATHOCTb. YMHOXKEHUE BEpOSATHOCTEHW. JlepeBo  ciay4allHOTO
' skcniepuMenTa. @opmyia nosHoN BepossTHOCTH. He3aBucuMble COOBITHS
6.5 Komb6unatopHoe mnpaBuino ymHoxeHus. llepectanoBku u ¢akropuan. Yuciao
' coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeroToHa
bunapHbIli ciydaiiHbli ONBIT (MCHBITaHUE), ycmex M Heynada. HesaBucumble
6.6  ucobitanms. Cepusi HE3aBUCHMBIX HCIBITaHUE g0 miepBoro ycmexa. Cepust
HE3aBHCUMBIX UCIIBITAHUN bepHyium
6.7 Crnyuaiinas BennunHa. Pacnipenenenue BeposTHOCTeN. J(narpaMmMa pacrpeesieHusl.
' [Tpumeps! pacripesieneHuii, B TOM YHCIIe TEOMETPHUECKOer OMHOMHAIbHOE
7 I'eomerpus
OcHoBHbIE TOHSATHSI CcTepeoMeTpuH. Touka, mpsiMasi, IIOCKOCTb, MPOCTPAHCTBO.
7.1  Tlonsatue 00 aKCHOMATUYECKOM TIOCTPOCHHUU  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
B3aumHOe pacnosokeHHe IpsAMBIX B MPOCTPAHCTBE:  IEPECEKAIOIIMECH,
7.2  mapajulenbHble M CKpeIlMBarouiuecs mpsimble. [lapauienbHOCTh NPSAMBIX U

IUIOCKOCTe B MPOCTpPAHCTBE: MapajuleNibHble TMpsiMble B  IPOCTPAHCTBE,




MapaJUIEIbHOCTh TPEX MPAMBIX, MAPALIEIBHOCTh IPSAMOM U IUIOCKOCTH. YTJIBIC
COHAIPABJICHHBIMA CTOPOHAaMH, YroJl MEXAy IpsSMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEH: IapalIeNIbHbIE INIOCKOCTH, CBOMCTBA MAapaJIICIIbHBIX
wiockocteil. Ilpocreiimme npocTpaHcTBEHHbIE (UIYpBl Ha MJIOCKOCTU: TETPAdIP,
KyO, napajuienenumes, HoCTpOeHUE CeUeHHH

7.3

7.4

[lepneHauKyISIpHOCTh OPSIMOM M IUIOCKOCTH: HEPIEHAUKYJSPHBIE IpsMBbIE B
IIPOCTPAHCTBE, NpsSMblE NapauleIbHble W NEPIEHIUKYJIAPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYIIPHOCTH MpPSAMOM U IUIOCKOCTH, TEOpEMa O NpsIMOM
NEePHEHANKYJISIPHOM IUIOCKOCTU. YTIIbI B MPOCTPAHCTBE: YIOJ MEXIy NPSIMOU U
IJIOCKOCTBIO,  JIBYTPAHHBIM  YrOj, JIMHEHHBIM yroysl JBYTPaHHOrO  yrija.
[lepneHauKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PacCTOSTHUE
OT MPSAMOIL 10 TUIOCKOCTH, MPOEKIHs GUTYPHI HA TUIOCKOCTh. [lepneHaAuKyIspHOCTh
IUIOCKOCTEH: IMpU3HAK NMEPHEeHIUKYISIPHOCTH JBYX IUlocKocTei. Teopema o Tpéx
HEepIEeHIUKYIIspax

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JEMEHTbl MHOTOTPAHHUKA, BBINYKJbIE WU
HEBBIIYKJIbIE MHOTOTPAHHUKH, Pa3BEPTKA MHoOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, FpaHd ¥ OCHOBAaHHUS IPU3MBI, MpsSMasi U HaKJIOHHAs MPU3MBbI, OOKOBas U
MOJIHAs MIOBEPXHOCTh MIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBII
napajuiesenunen U ero cpoicrBa. [lupamupa: N-yrojgpHas nupamuaa, paHd U
OCHOBaHUE NMUpaMU/Ibl, OOKOBas U MOJHASI HOBEPXHOCTh MUPAMUbI, IPAaBUIIbHAS U
yceu€HHas nOupaMuja. OJEMEHTbl npu3Mbl U nupamuiabl. I[lpaBusbHbIE
MHOTOIPAHHUKHU: MOHSTHE MPABWIBHOIO MHOTOIPAaHHMKA, MPAaBUJIbHAs IPU3Ma U
NpaBUjbHAs NUpamMua, IpaBUJIbHAs TPEYroJibHAas MNHpPaMHUIa W TMPABUIbHBIN
tetpadap, KyO. IlpencraBieHue o NpPaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JoJleKadap U ukocasapyrue CeueHus: IpU3Mbl U IUPaMUIbI

7.5

CI/IMMeTpI/ISI B IMPOCTpPAaHCTBE: CHUMMECTPUA OTHOCUTCIIBHO TOYKH, HpSIMOfI,
IJIOCKOCTH. DIIEMEHTHI CUMMCTpPUH B ITUpaMUJAX, IapaJUICIICIIUIICAaX, IIPaBUJIbHBIX
MHOT'OI'paHHUKAaxX

7.6

Borunicnenue 351eMEeHTOB MHOTOTPaHHMKOB: pEOpa, nuaroHanu, yrisl. Ilnomane
OOKOBOM TOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSMOM MPHU3MBL, IUIOIIAIb
OCHOBaHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpAMOM npu3mbl. [lnomans 60koBoi
MIOBEPXHOCTU M TIOBEPXHOCTH IIPAaBUIIBHOM NUpaMubl, TeOpemMa O IJIOLIAI’
yceu€HHoM nupamupl. [Tonsatue 06 06béMe. O6bEM MUpaMU/Ibl, TPU3MBI

7.7

[TonoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXKIY — IUJIOMIAISIMU
MOBEpXHOCTEN, 00bEMAMHU MTOOOHBIX TE

11 KITACC

Kon
1
1.1

IIpoBepsieMblii 3JIEMEHT COAEePKAHMS
Hucna 1 BBIYUCIEHUS

HaTypaJ'ILHBIC n OCJIbIC YuCiia. HpI/ISHaKI/I ACITUMOCTH LCJIBIX YHUCECI



1.2

Crenenb ¢ pallMOHANBHBIM MOKa3aTeraeM. CBONUCTBA CTEIIEHU

1.3 Jlorapudm yucna. [lecaTuunbie 1 HaTYpaJbHBIE JTOTraprUPMbI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeobOpaszoBanue BeIpaXKEeHUH, COIEPKAIIUX JOTaprUPMbI
59 [IpeoOpa3oBanue BEIpAKEHUN, COACPIKAIINX CTENCHH C PAI[HOHAIBHBIM
' MOKa3aTesieM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS! M1 HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrembl JTUHEHHBIX YypaBHEHHH. PelleHne NpUKIAIHBIX 3a4a4 C [OMOLIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUI
2.7 CuHcTeMBbl ¥ COBOKYITHOCTH PAIlMOHATBHBIX YPABHCHH U HEPABCHCTB
58 [Ipumenenue ypaBHEHHI, CUCTEM M HEPAaBEHCTB K PEIICHUIO MaTEeMaTHUYEeCKHX
' 3a/1a4 U 3a]1a4 U3 pa3IUYHbIX 00JacTell HayKu U pealbHOM KU3HH
3 OyHKIMH U TpaPuKH
Oyukuus. Ilepuonnyeckue ¢GyHkiuu. [IpomMexyTKu MOHOTOHHOCTH (DYHKITUH.
3.1 MaxkcumymMbl 1 MUHUMYMBI (GyHKIMUA. HanOonbpliee m HauMeHbIEe 3HAYCHHE
(YHKIIUU HA POMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIHNU, UX CBONCTBA U rpaduKu
3.3 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
34 Hcnonb3oBanue rpadukoB (QyHKUUN i pelIeHUs YpaBHEHUW U JIMHEHHBIX
' CHUCTEM
UcnonwszoBanne rpadukoB GyHKIMNA )1 HCCIENOBAHUS MPOIIECCOB U
3.5 3aBHCHMOCTEH, KOTOpbIe BO3HUKAIOT MPU PEIICHUU 33734 U3 JPYTHX Y4eOHBIX
MIPEIMETOB U PEabHOM KU3HU
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 HenpepriBable pyHKIIMU. MeTo1 HHTEPBAJIOB 7S PELICHHS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pyHkiuu. ['eomerpuueckuii U GU3NUECKUI CMBICI TPOU3BOIHOM
43 [IpousBomaHbie >nMeMeHTapHbIX (QyHKIHMH. DOpMyNnbl HaXOXKACHHUS TMPOU3BOAHON
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKITHI
[IpumeHeHne MPOU3BOIHON K HCCIENOBaHUIO (YHKIMHA HAa MOHOTOHHOCTH M
4.4 sKcTpeMyMbl. HaxoxeHre HanOobIIero ¥ HAaMMEHbIIero 3Ha4eHus (PYHKIIUY Ha
OTpe3Ke
[IpumeHeHne TPOM3BOAHON [UII HAXOXKIACHUS HAWIYUYIIETO pEIICHUS B
4.5 MPUKIIAJHBIX 3a/adax, Uil ONpENelIeHUs CKOPOCTH IPOLECcCca, 3aJaHHOTO
¢bopmyoit unu rpadgukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 Wuterpan, ero reoMmerpuueckuil U Gpusudeckuii cMbIci. BeruncneHne wHTErpana

o ¢opmyne Herotona — Jleitbnuia



5.1

5.2

5.3

Teopust BEpOATHOCTEN U CTATUCTHUKA

UucnoBble XapaKTEPUCTUKU CIy4alHBIX BEIUYMH: MAaTEMAaTUYECKOE OXUIAHME,
Jucrepcuss W CTaHJapTHOe  OTKJIOHeHue.  [Ipumepsl  npuMeHeHus
MaTEMaTHUYECKOr0 O’KMJAHUsA, B TOM YHCJIE B 33Ja4ax U3 IOBCECAHEBHOW YKU3HHU.
MaremMaTHueckoe OXKujaHue OMHAPHOW CIy4aiiHOW BEIMYMHBI. MaTeMaTHUeCKOe
OKMJIAHHE CYMMBI CIy4aliHbIX BEIWYMH. MaTremMaTH4eckoe OXUJaHUEe U
JHCTIEPCUsI TEOMETPUUYECKOTO M OMHOMHUAIBHOTO PACIpeieIeHHHA

3aKkoH OOJIBIIMX YMCEN U €ro pojb B HayKe, Ipupoze U oduiectse. BeibopouHblii
METOJI UCCIICJOBAHUM

IIpuMepsl HeENpepbIBHBIX Cly4alHbIX BenuyuH. lloHsATHE O IIOTHOCTH
pacnpeneneHus. 3ajadyd, NPUBOASIIAE K HOPMAIBHOMY pPacHpelesICHUIO.
[TonsTHE 0 HOPMAJIBHOM paCIpPECIICHUN

6.1

6.2

6.3

I'eomerpus

Hunuaapuyeckas MOBEPXHOCTb, OOpa3yrollue HUIMHIPHYECKONH MOBEPXHOCTH,
OCb LUIUHAPUYECKOW moBepxHOcTU. [lunuuap: ocHoBaHus u  OOKOBas
MIOBEPXHOCTh, 00pa3ymolias U 0Ch, IUIOIIA/ (b OOKOBOH U MOJHON OBEPXHOCTH

Konnueckass MOBEpXHOCTh, 00pa3ylolIle KOHUYECKOH IOBEPXHOCTH, OCh H
BEpIIMHA KOHHYECKOW TOBepxXHOCTH. KOHYC: OCHOBaHME W  BEpIIHWHA,
oOpasyroniass U OCh, IUIOHIaJlb OOKOBOW M IIOJIHOW IMOBEPXHOCTU. Y CEUEHHBIH
KOHYC: 00pa3yrollue 1 BEICOTa, OCHOBaHHS U OOKOBAasi TOBEPXHOCTh

Chepa wm map: ueHtp, paamyc, AMAMETP, IUIOUIAAL IOBEPXHOCTH C(hephl.
B3aunMHoe pacronokeHue cepsl U MIIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe,
IJI0IA b ChEephl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHanuu Ten BpalleHUss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonstue 060 06bEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tenl. Teopema 00 oOBEME
NPSIMOYTOJIBHOTO Tapajulesenunena M cieactsus u3 He€. OOBEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[TomoOubie Tema B  mpoctpaHcTBe. COOTHOIIGHUS MEXIY IUIOMIAIASIMU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TET

Ceuenus nuuHApa (MapajuledbHO M NEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuieIbHOE OCHOBAaHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

BeKTOp Ha IIJIOCKOCTU U B MNPOCTPAHCTBE. CnoxxeHrue W BBIUUTAHHE BCKTOPOB.
YMHOXEHHE BCKTOpa Ha YHUCJIO. Paznoxenue BCKTOpa Mo TpCM HCKOMIUJIaHAapHBIM
BCKTOpPaM. HpaBI/IHO MnapajiejenuIicaa. Pemenue 3aaad, CBJA3aHHBIX C
IMPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpssMmoyronbHas cucremMa KOOpAWMHAT B IIpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreiimue 3agaun B KOOpAMHATax. YTron Mexay Bekropamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIUNCIIEHUE YITIOB MEXAY IMPAMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIM METO/ TP PELIEHUN T€OMETPUUECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBePSIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
001ero oopazoBaHus

Brnanenne Merogamu J0Ka3aTeibCTB, TOPUTMAMH PEIICHHS 3aJad;
yMeHHE (QOPMYIUPOBATH U ONEPUPOBATH MOHATHUSMHU: OIPEICICHHE,
aKCHMoMa, TeopeMa, CIEACTBUE, CBOWCTBO, MPHU3HAK, JOKa3aTeNIbCTBO,
PaBHOCHIIbHBIC (hopMyITHPOBKHY; MIPUMCHSITh ux; yYMEHHE
dbopmynupoBaTh 00paTHOE M  MPOTHBOIIOJIOKHOE YTBEPXKICHHE,
MPUBOJIUTL TIPUMEPHl W  KOHTPIPHUMEPHI, HCIIOJB30BATh  METO
MaTeMaTHYECKON WHAYKIUH;, TPOBOJIUTH JOKA3aTEIbHbBIC PACCYXKICHUS
NpU  pEIICHWH 33Ja4, OIICHWBATh JIOTHYECKYIO IPABHUIBHOCTH
pacCyXICHHI; YMCHHUE OIEPHPOBATH IMOHATUSAMHU: MHOXECTBO,
MMOJIMHOYKECTBO, OINEPAMU HAJ MHOXKECTBAMHU; YMEHHE UCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ~ ammapar Ui ONKMCAaHUS  pealibHBIX
MIPOLIECCOB W SIBJICHUH W MPHU PEIICHUH 33]1a4, B TOM YHUCIIC U3 JPYTUX
y4eOHBIX TIPEJMETOB, YMEHHE ONEPUPOBATh MOHITUAMHU: rpad,
CBSI3HBIN rpad, AepeBo, MUK, rpad Ha IJIOCKOCTH; YMEHHUE 3a/1aBaTh U
OIMMUCHIBAThH Tpadbl Pa3IMYHBIMU CIIOCO0AMU; UCIIONB30BaTh Tpadbl MpU

pelieHuu 3a1a4y

YMeHue onepupoBaTh NOHATUSAMM: HATypaIbHOE YHMCIIO, LIEJI0€ YHUCIIO,
CTENeHb C IeJNbIM [OKa3aTelieM, KOPEHb HaTypajJbHOW CTEIEHH,
CTENEHb C PALMOHAIBHBIM I10Ka3aTeNIEM, CTENEHb C JIEHCTBUTEIIBHBIM
noKasaTejaeM, JOorapupm UucCia, CHHYC, KOCHHYC U TaHIEHC
IIPOU3BOJIBHOIO YHCJIA, OCTAaTOK MO MOAYINIO, PallMOHAIBHOE YHUCIIO,
UppallMOHATIBHOE  YMCJIO,  MHOXECTBAa  HATypalbHbIX,  IIEJIbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAMMEHbIINN OOIIUI JeNnuTeNb U HauMeHbIlIee
of1iee KpaTHoOe, anropuT™ EBKiInaa nmpu pemnieHuu 3aj1ad; 3HaKOMCTBO
C Ppa3IUYHBIMU TO3UIMOHHBIMM CHUCTEMaMH CUUCIICHHUS;, YMEHHE
BBINOJIHATH BBIYUCIICHHE 3HAYCHUN U MpeoOpa3oBaHus BBIPAKEHUH CO
CTeNeHsIMH U Jorapudmamu, npeoOpa3oBaHus APOOHO-PALMOHAIBHBIX

BBIpa)KeHHﬁ; YMCHHUEC ONCPHUPOBATH IMOHATHUAMU: MOCICAOBATCIIBHOCTD,



apupMeTHyecKas ~ MpOrpeccHusi,  reoMeTpudeckas  Iporpeccus,
O0eCKOHEYHO YOBIBAIOIIasi TIEOMETpUYECKas IPOTPeccHs; yMEHHUe
3ajaBaTh  IIOCJIEJOBAaTEJIbHOCTH, B TOM 4YHMCIE€ C  IOMOILBIO
PEKYppeHTHBIX  (GOpPMYJI;  yYMEHHE  ONEPUPOBATH  IOHATHSIMH:
KOMILUIEKCHOE YHCII0, COMPSKEHHbIE KOMILJIEKCHbIE YMCIA, MOIYJb U
apryMEHT KOMILUIEKCHOTO 4YucIia, opMa 3alUCH KOMIUIEKCHBIX YHCET
(reomeTpuyeckas, TPUTOHOMETpHUYECKass W anredpauueckas); yMeThb
MIPOU3BOIUTH apU(METHUECKUE JACHCTBHUS C KOMIUICKCHBIMU YHCIIAMU;
IPUBOAUTH  IPUMEPHl  WUCHOJb30BaHMUSA  KOMIUIEKCHBIX  YHCE;
OIEpUpPOBaTh MOHATUSAMM: MaTpuua 2xX2 u 3X3, omnpenenuTenb

MaTpulbI, FCOMCTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe onepupoBaTh NMOHATUAMHU: PAlUOHAIIBHBIE, UPPALMOHAJIBHBIE,
MOKa3aTebHbIe, CTETIEHHBIE, JOTrapU(PMUUECKUE, TPUTOHOMETPUIECKHE
YPaBHEHUsT W HEPABEHCTBA, HX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATUSIMH: TOXAECTBO, TOKJIECTBEHHOE NPeoOpa3oBaHKe, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUM WM HEPABEHCTB, PAaBHOCHUIIBHOCThb
YPAaBHEHUI, HEPAaBEHCTB U CUCTEM; YMEHHUE peEllaThb YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; PEIIATH
YpaBHEHUS, HEPABCHCTBA M CHUCTEMBI C IApaMETPOM; IPUMEHSITh
YPAaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTeMAaTHYECKUX

3aa4 1 3a1a4 U3 pas3JIMIHbIX obOmacrei HAayYKHU U peanLHoﬁ KHN3HHU

YMeHue onepupoBaTh MNOHATUAMH: (QYHKIUS, YETHOCTh (DYHKIUH,
NEePUOJUYHOCTh (DYHKILMH, OTPAaHUYEHHOCTh (DYHKLIUH, MOHOTOHHOCTh
(GyHKINH, 3KCTpeMyM (YHKLIMHU, HanOOoJbllee 1 HAaMMEHbIIee 3HAaUeHUs
(GYHKIIMM Ha MPOMEXYTKE, HEeNpepbiBHAs (YHKIUSA, aCUMITOTHI
rpadpuka (QyHKIUM, TepBas M BTOpas MpPOU3BOAHAS (DYHKIUH,
TEOMETPUUYECKUIM U (PU3MUECKHI CMBICI TTPOU3BOIHOM, IEpBOOOpa3Hasi,
OIpeNIeIEHHBI MHTErpajl; yMEHHE HaXOAMTh AaCUMIITOTHI TIpaduka
(GYHKIIMY; YMEHHE BBIUHCIATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEIEHUS,
YaCTHOTO U KOMITO3UIIMK (PYHKIMI, HAXOUTh YpaBHEHUE KacaTeIbHON
K rpa@uKky QyHKIHMH;, YMEHUE HaXOAWUTH MMPOU3BOJIHBIE FIE€MEHTAPHBIX
(GyHKIMH; yMEHHE HCMOJIb30BaTh MPOU3BOJHYIO JJIsI HCCIEIOBAHUS
GbyHKIUH, HAXOIUTh HaWOOJbIINE U HAMMEHbIINE 3HAUE€HUsI (YHKIIHIL;
CTpOUTh TpaUKH MHOTOWIEHOB C HCIOJB30BAaHMEM  armapara

MaAaTEMaTHYICCKOI'O aHajIm3a, MNPUMCHATH IMPONU3BOAHYIO JUIA




HaXOXJACHUS HAWIY4IIero pELIeHUS B MPHUKIAJAHBIX, B TOM 4YHCIIE
COLIMATTbHO-O)KOHOMHUYECKUX U  (U3WYECKHX 3aJadaxX; HaxOJIUTh
wiomaad U o0bEéMbI (GUTYp C TMOMOINBIO HHTErpaja; MPUBOIUTH
MpUMEpbl  MaTeMaTUYEeCKOTr0  MOJEIUPOBAHMS  C  [OMOIIBIO

mudepeHIHaTbHBIX YPaBHCHUM

VYMenue omepupoBaTh TMOHATUSMH: Tpaduk ¢GyHKIUH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKIUN, TUHEWHAs (QYHKIUS, KBaIpaTHUHAS
byHKIMS, — panMoHaIbHAas — (QyHKOMSA, — CcTENeHHas  (QyHKIuS,
TPUTOHOMETpUYECKHE (YHKIHUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIMM, TOKa3aTedabHas M Jjorapudmuueckas (yHKIUH; yMEHHE
CTpOUTH TpaUKH M3YyYCHHBIX (PYHKIUH, BBITOIHATH IMPeoOpa3oBaHUs
rpadukoB QyHKIUH, UCIIOIB30BATH TPaQUKU IS U3YUEHHS TPOLIECCOB
Y 3aBUCHMOCTEH, MPH PEUICHUH 33/1a4 U3 APYTHX YYEOHBIX MPEIMETOB
W 3a7ad U3 peaJbHON >KU3HM; BBIpaXaTh (HOpMyJIamMH 3aBHCHMOCTH
MEK1y BEJTMUYMHAMH; HCIIOJIb30BATh CBOIMCTBA U rpadMKH (GPyHKIMN IS
pemieHusl ypaBHEHWH, HEpPaBeHCTB MW 3afad C IapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM MHOXKECTBA pPEUICHUH

YpPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue peuiatb TEKCTOBBIE 3a7aud pa3HbIX TUIOB (B TOM 4YMCJIE Ha
IPOLEHTHI, TOJM U YaCTH, Ha JABUKEHHE, pabOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HaJorW, 3aJayd W3 O0OJacTH YNpaBICHUS JUYHBIMH U
ceMeHHbIMU (MHAHCAMH); COCTaBISATh BBIPAKEHMS, YpaBHEHHS,
HEPAaBEHCTBA M HMX CHCTEMBl II0 YCIOBHIO 3aJa4d, HCCIEA0BaTh
MOJTy4YEeHHOE PELIeHHE M OLIEHUBATh MPABIONOJ00HOCTh PE3yJIbTaTOB;
YMEHUE MOJEIHMPOBATh pEalbHbIE CUTYallMH HA SI3bIKE MAaTEMATHKH;
COCTaBJIATh BBIPAKCHMS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI I10
YCIOBUIO  3aJa4d,  HCCIEN0BaTh  IIOCTPOCHHBIE  MOAEIU  C
UCIOJIb30BAaHUEM armapara ajireOpbl, MHTEPIPETUPOBATh MOTYYEHHBIN

pe3ynbTar

YMeHue omnepupoBaTh IOHATUSIMU: CpelHee apupMEeTHYECKOe,
MeanaHa, HanOoJblllee ¥ HauMEHbIlee 3HAYEeHUs, pa3Max, TUCIEepPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO Ha0Opa; yMEHHE W3BJIEKaTh,
MHTEPIPETHPOBaTh MH(POPMALIMIO, TPEACTABICHHYIO B TaOmUIax, Ha
auarpammax, rpadukax, oTpa)xxaronryro CBOWCTBA pealbHbIX MPOIIECCOB

U SIBICHUW; TPEACTABIATh HHPOPMAIMIO C TMOMOIIBI0 TabmuIl U



AuarpaMM; HUCCIE€N0BAaTh CTATUCTUYECKHUE IaHHBIE, B TOM YHCIE C
NPUMEHEHHEM TIpapUUYeCKuX METOJOB M JJEKTPOHHBIX CPEACTB;
rpadMuecKu MCCIe0BaTh COBMECTHbIE HAOIIOACHUS C IOMOIIBIO

JyarpaMM pacCEeMBaHMs U JIMHEWHOU perpeccuun

YMeHue onepupoBarh IOHATHAMM: CIIYYalHBIM OIBIT M CIydalHOE
COOBITHE, BEPOATHOCTh CIy4allHOIO COOBITHS; YMEHHME BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TPaPUUECKUX METO/0B; MPUMEHSATH
(bopMyIbl CIOXKEHHUSI U YMHOXEHHsI BeposATHOCTeH, (hopMyiy HOTHON
BepoATHOCTH, (opmyny bepHymm, KOMOWHATOpHBIE (aKThl U
(GopMysbl; OLEHHBATh BEPOSTHOCTH pEaJbHBIX COOBITHH; YyMeHUe
ONEpUPOBATh IOHATUSAMHU: CIydallHas BEJIMYMHA, PACIPEIACICHUE
BEPOATHOCTEH, MATEMAaTUYECKOE OKUAAHUE, TUCIIEPCUS U CTAaHIAPTHOE
OTKJIOHEHHE CIIy4ailHOW BEJWYHMHBI, (YHKIMHA pacUpeielieHus |
IJIOTHOCTA ~ PaBHOMEPHOIO,  IIOKA3aTEIbHOTO M HOPMAJIBHOTO
pacnpelesieHui; yMEHHE  HCIOJIb30BaTh  CBOMCTBA  M3YYEHHBIX
pacupeneneHni Uil penieHus 3aa4; 3HaKOMCTBO C IOHATHAMU: 3aKOH
OONBIIMX 4YMCEN, METOJbl BHIOOPOYHBIX HCCIECIOBaHUN; YyMEHUE
NPUBOJUTL TPUMEPHI MPOSABIEHUS 3aKOHa OOJBIIMX YHUCEIT B
IPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHUE OIEPUPOBATH
MIOHATUSAMM: COYETAaHUE, IIEPECTAHOBKA, YMCIO COYETAHUW, YHUCIIO
nepecTaHoBoK; OMHOM HbIOTOHA; yMeHUEe NMPUMEHATh KOMOMHATOPHBIE
(GaKThl U pacCyKIACHUs JUIsl PEeLeHUs 3a/1a4; OLUEHUBATh BEPOSITHOCTH
peanmbHBIX  COOBITHH; COCTaBIATH  BEPOSTHOCTHYIO  MOJEIb H

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHHne onepupoBaTh IOHATUSMH: TOYKA, IMpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIVIA, IUIOCKUM Yroll,
JNBYTPAHHBIA YIroJI, TPEXTPAHHBIA YroOJI, CKPELIMBAIOIIMECS MNPSIMBIE,
[apaJuIeIbHOCTh U NMEPIEHIUKYIAPHOCTD NPSAMBIX U IIOCKOCTEH, Yroi
MEXIy NPAMBIMH, YIOJ MEXAY NPSMON U IJIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUNIOCKOCTHU, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSHHE MEX]Y IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh
IpU pelIeHUH 33/a4 H3y4deHHbIe (PAKTBI U TEOpPEeMbl IJIAHUMETPUU;
YMEHHE OILIEHHUBATh pa3Mephbl OOBEKTOB OKPY)KAIOIIET0 MHPA; CTPOUTH
MAaT€MaTUYECKUE MOJEIHM C IOMOLIBI0 T'€OMETPUYECKUX IOHATHU U

BCJIMYHH, PCIIATh CBA3AHHBIC C HUMHU MMPAKTHYCCKUEC 3a1a4n
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YMeHHe onepupoBaTh MOHATUIMH: TUIOMIAAL GUTYPBI, 00bEM (QUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOTI'OrpaHHUK, CCUCHUC MHOT'OT'paHHUKaA,
KyO, mapajuienenumnen, npusMa, nupamuia, Gurypa ¥ MOBEPXHOCTh
BpallleHUs, MIWINHAP, KOHYC, mmap, chepa, TIomaab chepsl, Ionaib
MOBEPXHOCTH THPAMHIBI, MPU3MBI, KOHYCa, HWIMHIPA, 00bEM Kyoa,
MPSIMOYTOJIBHOTO Mapajuleenunena, MupaMuibl, ITPU3MbL, HHIUHIPA,
KOHYca, Iapa, pa3BEpTka OBEPXHOCTH, CEYCHHUsI KOHYCa W IMIUHIPA,
napajyieibHble OCH WM OCHOBAaHHWIO, CEUEHHe Iapa, IUIOCKOCTh,
Kacatomasicsi cepbl, TWIMHApPA, KOHYCA, YMEHHUE CTPOHUTH CCUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPBHI M TOBEPXHOCTH
BpalllCHHsI, WX CCUCHHs, B TOM YHCJIEC C IOMOIIBI 3JIEKTPOHHBIX
CpeACTB; yMEHHE NPUMEHSTH CBOWCTBA T'€OMETPHYECKUX (QUryp,
CaMOCTOSITENILHO (POPMYJIMPOBATh ONPEACICHUS H3Yy4aeMbIX (QUrYp,
BbIIBUT'AaTh THUIIOTE3bI O CBOUCTBax o IMpU3HAKaX TCOMCTPHUYCCKUX
¢buryp, OOOCHOBBIBaTH WJIM OIPOBEPraTh HUX;, YMEHHE IPOBOJIUTH
KIacCUpUKaNuo (GUTyp TO pa3IUYHBIM TPU3HAKAM, BBITIOJIHATH

H606XOI[I/IMBIG JOINOJIHHUTCIIBHBIC ITOCTPOCHUA

11

YMeHue omnepupoBaTh IMOHATHSAMH: JBIDKEHHE B IPOCTPAHCTBE,
napajuieNIbHbINA TIEPEHOC, CAMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, Tpeodpa3zoBaHUEe MOM00Ms, TOM00HBIC (GUTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE M MOJOO0HBIE (PUTYPHI, B TOM YHCIE B MPHUPOJE,
UCKYCCTBE, apXHTEKTYpE; HCIOIh30BaTh T'€OMETPUICCKUE OTHOIICHUS
MpU pEIIeHUH 3a/1a4; HAXOJUTh TeOMETPUYECKHE BEITUYMHBI (IJIMHA,
yroJ, IJIomaab, oOBEM) MpPHU PEIICHHH 3aJad U3 APYTHX y4eOHBIX
MpeIMEeTOB W U3  pEallbHOM  JKU3HM, YMEHHE  BBIYHCIATH
reOMETPHYECKUE BEJIMYMHBI (IUIMHA, YTOJl, TUIOMAab, 00BbEM, TUIOMAIb
MOBEPXHOCTH), HCIOJIb3YS H3yueHHBIE (OPMYNIBI U METOJbl, B TOM
YHCIIe: TUTONIA/h MOBEPXHOCTH MHUPAMUJIBI, TIPU3MBI, KOHYCA, [HJIUHJIPA,
wiomanas cdepbl; 00bEM Kyba, MPSIMOYTOIBLHOTO Mapauieenumea,
MUPaMUBI, TPU3MBI, MHIUHAPA, KOHYCa, IIapa; yMEHHE HaXOIHTh

OTHOIIIEHHE 00BbEMOB MOJOOHBIX (PUTyp
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YMmenue ONCpHUpOBaATH INOHATHUAMUN: MMpAMOYTOJIbHAA CHUCTEMA
KOOpAuHAaT, BEKTOP, KOOPAWNHATEI TOYKH, KOOPAWHATHI BEKTOpPA, CyMMa
BCKTOPOB, NPOU3BCACHUEC BCKTOPAa HAa YUCIIO, PA3JIOKCHHUEC BCKTOpaA ITO

6a3Hcy, CKaJIIpHOC IIPOU3BECACHHUE, BCKTOPHOEC IIPOU3BCACHUC, YI'OJI




MEXAYy  BEKTOpaMH; yMEHHE  HCIOJb30BaTh  BEKTOPHBIM U
KOOPJAMHATHBIA METOJ /I PEIICHUS T€OMETPUUYECKUX 3a/Jad U 3ajad

JIpYTUX y4eOHBIX MPEeIMETOB

13

YMmenue BbIOMpaTh MNOAXOASIIMNA METON JUIs pelICHUs 3a/ay;
MMOHMMAHHUE 3HAYUMOCTH MATEMAaTUKH B W3YYEHUU TMPUPOJIHBIX U
OOIIECTBEHHBIX IMPOLIECCOB U  SIBJICHHUI; YMEHHE pacro3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMATHKW B HCKYCCTBE, YMEHUE IMPUBOJIUTH
MpUMEPbl  MATEMATHUYECKUX OTKPBITUH POCCUMCKOM UM MHPOBOU

MaTeMaTUYeCKOU HayKU

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA

EI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1 Yucna v BBIYUCICHUS

11 Hatypanbnble u nienble uncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCell

12 Panmonaneupie uncna. OOBIKHOBEHHBIE U JIECATHUYHBIE JpOOH, MPOIEHTHI,
' OecKOHEYHBIE IEPUOANYECKHUE JPOOH

13 Apudmernaeckuit KOpEHb HaTypaJbHOU CTEIICHH. HerictBus c
' apru(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn

14 Crenenp ¢ nenbiM nokazareneM. CTENEHb C PalMOHAIBHBIM I10Ka3aTEJEM.
' CBoiicTBa CTeNEHH

15 CuHyC, KOCMHYC M TAaHI€HC 4YHMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHblie U HaTypajabHbIE JOraprudmMbl

HevictButenbHble 4ynciia. ApudMeTHdeckue omepanuu C JACHCTBUTEIHHBIMHU
1.7 yucnamu. [lpuOGnuxEéHHble BBIYMCICHUS, NMpaBuila OKPYIJIEHUS, MPUKUAKA U
OLICHKA pe3yJIbTaTa BbIUNCICHUN

1.8 [IpeobpazoBanue BoIpaKeHUN

1.9 KommnekcHele uncna
2 YpaBHEHMS U HEPABEHCTBA

2.1 Lenblie u 1poOGHO-paiOHANbHBIE YPaBHEHUS

2.2 HppanuoHansHble YpaBHEHHS




2.3

TpuroHomerpudeckue ypaBHEHUs

2.4 [TokazaTenbpHbIC U JOrapu(MHUUECKUE YPAaBHEHUS
2.5 Ilenble u 1pOOHO-paAlIMOHAIbHBIE HEPABEHCTBA
2.6 HpparmoHaibHble HEpaBESHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKHE HEPABEHCTBA
2.8 TpuroHoMeTpuyeCKre HEPaBEHCTBA
2.9 CucrteMbl U COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Marpuiia cucTeMbl JMHEWHBIX YpaBHEHUH. OnpeenuTens MaTpPHIIbI
3 @yHKIMU U TpaduKu
31 Oynkius, crnocodsl 3aganus Gynkuun. ['padpuk Gyaxmumn. Bzanmuo oOpaTHbIe
. ¢yskun. YétHple u HeuéTHble pyHKkuMU. [lepruoanueckue GpyHkuum
OO6nactp ompeneneHuss ¥ MHOXXECTBO 3HaueHWi ¢(ynknun. Hymn ¢yHkmmm.
3.9 [TpomMexyTKM 3HAKOMOCTOSHCTBA. I[IpOMEXYTKH MOHOTOHHOCTH (DYHKIIMH.
' Maxkcumymbl 1 MUHMMYMBbI (yHKIMHU. HaunOosbliee U HauMeHblIee 3HAUYEHUE
(YHKIIMHY Ha IPOMEKYTKE
33 CreneHHas (yHKIMsI C HaTypaJbHbIM U LEJbIM IOKa3zaTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenpHas u norapudmuueckas pyHKINH, X CBOICTBA U rpaduKu
36 Toukn paspsiBa. AcuMmnrtorsl rpadukoB (yHkuuid. ColicTBa (yHKUUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarebHOCTH, CLIOCOOBI 3aJaHHS TTOCIIEIOBATEIBHOCTEN
38 Apudmerndeckass W reoMeTpudeckas mporpeccuu. Dopmyna  CIOXKHBIX
' HPOIIEHTOB
4 Hauana maremMaTHueckoro aHaimza
4.1 [TpousBonHas GpyHkiun. [Tpon3BoHbIe 3IEeMEHTAPHBIX (HYHKLINH
[TpuMeHeHHEe MPOU3BOMHONW K HCCIENOBaHHIO (DYHKIMI Ha MOHOTOHHOCTh M
4.2 SKCTpeMyMBbl. HaxoxaeHue HauOoJbIIEro ¥ HAaMMEHBIIEro 3HaueHHUs! (QyHKIUU
Ha OTpe3Ke
4.3 [TepBooOpa3znas. Muterpan
5 MHosxecTBa U JIOTHKA
5.1 MHo3k€ecTBO, onepaluu HaJl MHOKecTBaMHU. J{narpammsl Diinepa — Benna




5.2 Jloruka
6 BepostHOCTh 1 cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOuHaropuka
7 CeomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena U NOBEPXHOCTH BPALECHUS
7.5 KoopauHaTsl 1 BEKTOPBI

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJ151 YYUEHUKA

Martemaruka: anreOpa 1 Hayasia MaTeMaTUYECKOTO aHallu3a, TeoMeTpus. Anredpa 1 Hayaa
MareMaTtuyeckoro ananusa (B 2 yactsx), 10 kimacc/ Yacts 1: Mopakosuy A.T'., CemeHoB
I1.B.; YacTs 2: Mopakosuu A.I'. u apyrue; nmoja penakiuein Mopakosuda A.I'., OOIIecTBO ¢
orpanndyeHHoM orBeTcTBeHHOCTHIO « 1Ol MHEMO3NHA »

* Martematuka: anrebpa 1 Hayaia MaTeMaTHYECKOro aHallu3a, reoMeTpus. Anredpa u
Hayajla MaTeMaTH4yeckoro aHanusa (B 2 yacrtsax), 11 kmace/ Hacts 1: Mopakosuu A.T.,
Cemenos I1.B.; Yacte 2: Mopakosud A.I'. u apyrue; noa penakiuein Mopakosuya A.T.,
O6miectBo ¢ orpannueHHOM oTBeTCTBEHHOCTHI0 « MOl MHEMO3UNHA»

* MaremaTuka: anredbpa 1 Hauana MaTeMaTHYECKOro aHanu3a, reomerpus. ['eometpus, 10-
11 xnaccsl/ byty3oB B.®., I[Ipaconos B.B. nox penakuueit Cagosauuero B.A.,
AxunonepHoe o6mectBo «M3natenbetBo «lIpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK
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