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Monayab «AJredopa 1 Ha4YaJIa MATEMATHYECKOT0 AHAJTHU32»

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hauvaja MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs s obydaromuxcsi 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpeIHEro oouero odpa3zoBaHusA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbIBIAEMBIX K MaTeMAaTHYECKOMY O0Opa3oBaHHUIO, U
TpaauLui poccuiickoro oOpasoBaHus. Peamuzauus mnporpaMMbl oOecreuMBacT OBJaJIEHUE
KJIFOYEBBIMH KOMIIETCHLMSIMH, COCTABISIOIMIMMU OCHOBY JUISI CAaMOPA3BUTHS U HEMPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOI'O, JMYHOCTHOI'O M II03HABATEILHOTO Pa3BUTUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayalla MaTeMaTU4YeCKOTO aHaIu3a» SBIIAETCS OJIHUM M3 Hauboiee
3HAYUMBIX B MPOTpaMMe CTapIIel MIKOJbI, MOCKOIBKY, C OJIHOM CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YeHMs] BCEX E€CTECTBEHHO-HAayuYHBIX KypCOB, a C JIpyrou
CTOPOHBI, (QOpPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIUICHHE YydYalluxcs Ha YpOBHE,
HEOOXOUMOM JIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca y4aliuecs: OBJIaJIeBal0T YHHUBEPCATIbHBIM S3bIKOM COBPEMEHHOM HAYKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTIIKEHHS B MaTeMaTHIECKO# (popme.

Kypc anredpbl 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIaIbIBA€T OCHOBY JIJISl YCIIEHIHOIO
OBJIAJICHUS 3aKOHaMHM (U3UKH, XUMHU, OWOJIOTUH, TIOHUMAaHHUS OCHOBHBIX TEHJICHIUI
SKOHOMHKH M OOIIECTBEHHOU >KU3HU, TIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(POBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HCIIOJIb30BaTh UX B HOBCGILHCBHOI;'I )K3HU. B TOXKE
BpEMA OBJIAACHUC a6CTpaKTHLIMI/I " JIOTHYECKU CTPOrMMHU MATCMATUUYCCKHMMU KOHCTPYKHOUAMU
pa3BUBAaeT yMEHHE HaXOAWTb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb YTBEPIKICHUS,
UCIIONIb30BaTh 0000IIeHne W KOHKpETH3aIuio, abcTparupoBaHME W aHAJOTHIO, (OpMHUpPYET
Kp€aTUBHOC U KPUTUYCCKOC MBIIIJICHUC. B X04€ U3YyUCHUA anrerm 1 HaydaJl MaTEMAaTU4YCCKOI'O
aHaJu3a B CTApLIEH WIIKOJIE yYalllMecs MOJy4YaroT HOBBIM OIBIT PEIIEHUs NPUKIATHBIX 3a/ad,
CaMOCTOSITENIbBHOIO ~ MOCTPOCHHS MAaTEMaTUYECKUX  MOJENEeW  pealbHbIX CUTyallud U
WHTEpPIpPETAlMM TOJIYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEN B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOIIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUAMHU U UX aBTOpaMHU.

Kypc obmamaer 3HaYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIIOM, KOTOPBIA peanu3yercs
KaK yepe3 ydeOHBI MaTepuai, CIocOOCTBYIONINI (pOPMHUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS,
TaKk ©W 4epe3 crneuupuky yueOHON JACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIHHOCTH,
AKKYpPAaTHOCTH, HpO}lOJ’DKPITGJ'H:HOfI KOHIOCHTpAaIu BHUMAHUA u OTBETCTBECHHOCTHU 3a
MOJIYYeHHBIH pe3yibTarT.

B ocHoBe meroamku oOydeHus anrebpe W HadajgaM MaTEeMaTHUYECKOTO aHajan3a JIEKHT
JeSTeIbHOCTHBIN MPUHLIUI O0yYEHUSI.

CrtpykTrypa Kypca «Anredpa u Hauajga MaTeMaTUYECKOT0 aHaIM3a» BKIIIOYAET CIIEIYyOIne
COJIepKaTeNbHO-METONYECKHE JHUHUU: «Uucna U BeUUCIHCHUS», «DyHKIMH U Tpadukm,
«YpaBHEeHUsI U HEpaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOKeCTBA U JOTHUKa.
Bce ocHoBHEBIE COACPIKATCIIBHO-MECTOANUYCCKUC JIMHUU H3YYAlOTCA Ha IMPOTSXKCHUU ABYX JICT
00y4eHus1 B CTapiied IIKOJIe, €CTECTBEHHO JOMOJIHSS APYT APyra M TOCTEIICHHO HACHIIIAsCh
HOBBIMM TeMaMU U pazjnenamu. JlaHHBIA Kypc SBISETCS HMHTEIPATUBHBIM, MOCKOJIBKY
oOpenuHsIeT B cebe CoJep)KaHUE HECKOJBKUX MaTeMaTHYecKuX JUCHUIUIMH: anreodpa,



TPUTOHOMETPUS, MATEMAaTUUYECKUM aHAIIN3, TEOPHUS MHOXKECTB U Ap. I1o Mmepe Toro kak ydamuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMATHUYECKUM alllaparoM, y HUX TOCIEeI0BATEIBHO
dbopMUpYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIENbh PEaTbHOM
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJM3ay, AJs PELIEHUS CaMOCTOSITENbHO C(OPMYIHPOBAHHONW MaTeMaTHYECKOW 3agadd, a
3aTE€M UHTEPIPETUPOBATH MMOJYYECHHBIN PE3YJIbTAT.

CognepxxarenpHo-MeTOnMuecKass  JuHUS  «Yucna W BBIYMCIICHHUS)» — 3aBEplIaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAayaTO B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONMIUX B CE0s HCIIONB30BAHHUE PA3IUYHBIX (HOpPM 3arucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHE pPAUMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JeNaTh
NPUKUAKY, OIEHHBaTh pe3yiapTaT. OOydarmuecs IMOJYy4al0T HaBBIKM IPUOIMKEHHBIX
BBIUMCJICHUM, BBINIOJHEHUS JAEWCTBUH C YWCIaMM, 3alMCaHHBIMM B CTaHIApTHON ¢opme,
WCIIOJIb30BaHMS MATEMATUYECKNX KOHCTAHT, OEHUBAHUS YU CIIOBBIX BHIPAXKEHHUIA.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCA Ha MPOTSKEHUU BCEro OOy4deHUs B
CTaplled WIKOJE, MOCKOJbKY B KaXJOM paszJene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBIaJeBalOT Pa3IMYHBIMU METOIaMHU PEUICHHS LIEIbIX,
paIMOHATILHBIX, UPPAITUOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM. [lonydeHHbIE YMEHHS UCIIOIB3YIOTCS MPU UCCICTOBAHUHI
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ceOst Takke (OPMUPOBAHWE YMEHUW BBIMONHATH pacu€Tel 1o (opmyrnam, TpeodpazoBaHUs
LEJbIX, PalMOHAJIbHBIX, WPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TaKkKe
BBIpQXEHHH, COJEpKAIIMX cTeneHu W jorapudmbl. brnaromaps u3yudeHuio anreOpanyueckoro
MaTepuaina MPOUCXOIUT JalbHENIee pa3BUTHE allTOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIIICHUS
ydamuxcs, (GOpPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PAacCYXICHUH, pabOThl C CHMBOJBHBIMHU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TIPAKTUYECKUX U €CTeCTBEHHO-
Hay4HbIX 3aJa4, HAIJSIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKAa HAYKH.

ConepkarenbHo-MeToMUecKass TUHUS «DyHKIUU U TpaduKu» TECHO TEPEIIeTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHus wmarepuana. V3ydeHwe CTENEHHOW, TMOKa3aTeNnpbHOM, Jorapudmuueckoi u
TPUTOHOMETPUYECKUX (YHKIUN, MX CBOWCTB M TpadUKOB, UCHONb30BaHUE (DYHKUIMN AIs
pemieHust 3ajad W3 JAPYrux y4eOHBIX MPEIMETOB W PEAbHOW >KU3HU TECHO CBS3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OosbIioe
BHUMaHUe yjensercs (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3IMYHBIME BEIMYMHAMH, HCCIEAOBAaTh TMOMY4YeHHbIE (YHKIUU, CTPOUTh UX TpaduKu.
Marepuasni 3TOH COAEpPKATEIBHON JIMHUU HAlEJIEeH Ha pa3BUTHUE YMEHUW W HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pa3nuyHor  (dopme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHHI0 W KOHKPETU3allWH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast TuHUS «Hadama MareMaTH4eCcKOTro aHaliv3a» IMO3BOJSET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 331a4, JOCTYIHBIX 00yJaroIIUMCs, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Ipadukul (YHKIUHN, OIPEAETATh UX
HanOOJIbIIINEe U HAMMEHBIIINE 3HAYEHUS, BBIYUCIIATE TUIOMAIu (GUTYp U 00BEMBI TEJ, HAXOIUTh



CKOpPOCTH U YCKOpeHHs mporeccoB. JlaHHasg coaepxkaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOCHUSI MATEMAaTUUYECKUX MOJENIEH peajJbHbIX CUTyaluld, HAXOXKIACHUS
HAWIYyYIIErO0 PELIEHUsS B MNPUKIAIHBIX, B TOM YHCIIE COLHAIBHO-3KOHOMUYECKHUX, 3aJayax.
3HaAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOI'0 aHajIu3a CIOCOOCTBYET Pa3BHTHIO aOCTPaKTHOTO,
(GhOpMaIIbHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUW paclio3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTEMaTUKH B HayKe, TEXHHKE W HCKyccTBe. OOyuaromuecs: y3HAIT O
BBIJAIOIIMXCS PE3YIbTATAX, IOJIYYECHHBIX B XOJAE PAa3BUTUSA MATEMAaTUKU KAaK HAayKH, U HX
aBTOpax.

ConeprkaresibHO-MEeTOAMYeCcKas TUHUSI «MHOXeCTBa U JIOTMKa» B OCHOBHOM MOCBSIIICHA
AJIEMEHTAM T€OPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHbBIC MPEICTABICHUS IIPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMATHKU W MPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMUI
BCE pa3fenbl MaTeMaTHKU M €€ NPWIOKEHH, OHM CBA3BIBAIOT pPa3Hble MAaTEMaTUYECKHE
JUCHUIUIMHBI B eauHoe 1enoe. [lo3ToMy BakHO JaTh BO3MOXKHOCTh IIKOJIBHUKY MOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEMaTUKH M MCHOJIb30BaTh €ro it
BBIPAXKEHHUSI CBOMX MBICJIEH.

B kypce «AnreOpa u Hauanza MaTeMaTUYeCKOro aHallM3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI
MaTEeMaTHYECKOT0 MOJICITMPOBAHMS, KOTOPBIC MPU3BAaHbI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MOJIeNIel peabHBIX CUTYyaIlui, UCCIIEIOBAHUS 3TUX MOJENICH C MOMOIIBIO armapaTa ajireopsl u
MaTeMaTUYECKOTr0 AHAJIM3a W HHTEPOPETAUMU TMOJYYEHHBIX pE3yJabTaroB. Takue 3agaHusd
BIUIETEHbl B KaXJbli M3 pa3/ieJOB IMPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca MIHPOKO
UCIIOJIB3YETCS JUIsl peIeHusl MPUKIaaHbIX 3a1a4. [Ipy pemeHun peanbHbIX NPAKTUYECKUX 3a/1a4
ydyauecs — pa3BHUBAKOT Ha0JII0IaTCILHOCTbD, YMEHHE HaxXOoJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, MCIOIH30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETH3UPOBATH IMPOOIEMY.
JestenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB DELICHUS MPUKIAAHBIX 3a/ad OpraHU3yeTcs B
Ipolecce U3yYeHHs BCeX TEM Kypca «Airedpa u Havajga MaTeMaTHYECKOTO aHaTH3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM MiiaHe Ha U3y4eHHe Kypca anreOphbl 1 Hayall MaTeMaTHUeCKOTo aHalln3a Ha 6a30BOM
yYpOBHE 0TBOJUTCA 2 yaca B Henento B 10 kiacce u 3 vaca B Henento B 11 kiacce, Bcero 3a /iBa
roja ooyuenus — 170 gacos.

Mooynw «I'eomempusy

Pabouas nporpamma ydye6Horo kypca «I'eomerpus» 06a30BOro ypoBHs AJIs 00y4arOLINXCS
10 —11 xyaccoB pa3paboTtana Ha ocHOBe PDenepanbHOrO rOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHaapTa cpeaHero ooduiero oOpa3oBaHMs, ¢ YUYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHUM,
OpPeIbABISEMBIX K MAaTeMAaTUYECKOMY OOpa30BaHUIO, U TPAJUIMUNA POCCUHCKOTO 0Opa3oBaHMUS.
Peanu3anus  mporpamMMbel  00ecHeUMBAeT  OBJIAJCHHE  KJIIOYEBBIMM  KOMIETEHIUSIMH,
COCTaBJISIIOIMMH OCHOBY JUISI CaMOPa3BUTHA W HEMPEPHIBHOTO 00pa30BaHMS, IETOCTHOCTh
06HIeKy.TIBTypHOFO, JIMYHOCTHOT'O M ITO3HABATCJIBbHOI'O pa3BUTHA JIMYHOCTH 06yqa}om1/1x051.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA



BaxxHocTh ydeOHOTO Kypca TE€OMETpUHM Ha YpOBHE CpEeAHEro oO0Iero oOpa3oBaHHs
00ycJIOBJIeHAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANpaBJICHUHU JIMYHOCTHOTO PA3BUTHUS OOydaromuxcs, GOpMHUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHUYeCKONH T'PaMOTHOCTH, M3Y4YEHHS APYrUX Y4eOHBIX IJUCIMILIUH.
PazBute y oOyuwaromiuxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M HPOUCXOKIACHUU
reOMEeTPUYECKUX aOCTpaKUUii, COOTHOIICHUN PEabHOTO U UICATBHOI0, XapaKTepe OTPaKCHHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUN U IIPOLIECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK U pOJIM MaTeMaTU4YeCKOro MOJEIMPOBAHUS B HAYyYHOM I[IO3HAHUU U B IMPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHUPOBO33PEHHUS YYallUXCs, a TaKXKe KauecTB
MBILIICHHS], HEOOXOAUMBIX JUIS afaNTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpus sBisieTcst OAHMM K3 0a30BBIX TNPEIMETOB HAa YpPOBHE CPEIHErO OOIIEero
o0Opa3oBaHus, Tak Kak oOecrnedynBaeT BO3MOXKHOCTb M3Y4YEHUS KaK IUCIHIUIMH €CTECTBEHHO-
HAyYHOW HAIPaBJIIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH HM3YYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB TEOMETPUU M TOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJI€ peIICHUS
FEOMETPUUECKUX 3a/lad, YMEHHE BBIABUTaTh U OIMPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSl MPU PEIICHUU 33/7a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH U3 Kypca
buzuku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0rnacTsax JesTenbHOCTH YenoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpA,
YCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  IPEeoOpa3oBaHHs  ACHCTBUTEIBHOCTH.
OnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEIMHSACT pa3HbIe BUBI y4eOHOM U TPYIOBOU
NESTENIbHOCTH, SIBJISAETCS OJHUM U3 MPOPECCHOHATBHO BAXKHBIX KAyeCTB, MOITOMY aKTyalbHa
3agavya (GopMupoBaHUS Yy O0YyYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIILICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUIEHUS! — CYINIECTBEHHOTO KOMITOHEHTa B IIOJTOTOBKE K IPAKTHYECKOU
NEeSITETHHOCTH 110 MHOTUM HAIIPaBJICHUSIM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «['eoMeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— oOmieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYyJaromIMXCs 4Yepe3 obecredeHue
BO3MOXKHOCTH MPHOOPETEHUSI M UCIIOIB30BAaHUS CUCTEMAaTHUYECKUX T€OMETPUYECKUX 3HAHUU U
NeMCTBUH, CTIeU(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIIEITHOTO MPOIOJDKEHUST 00pa30BaHus 1O
CHELHATbHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIb30BaHUEM T'€OMETPUU.

[IporpamMa mo reoMeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYEHA [UId OOYYaIOLIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJAHEHUH Ha YpPOBHE OCHOBHOTO
obmrero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH
o0miye MaTeMaTHYeCKue YMEHHsI, CBA3aHHbIE CO CHEIM(UKON TeOMETPUM U HEOOXOIUMBbIE IS
KHU3HU B COBpeMEHHOM ol1iecTBe. Kpome 3TOro, oHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPUIO
Oosee TIIyOOKO, €CITM B JalbHEHIIIEM BO3ZHUKHET HEOOXOJAUMOCTh B TEOMETPUIECKUX 3HAHUSIX B
npodhecCuoHaTBbHON NeSTENbHOCTH.

JlocTirkeHue e OCBOEHUS MPOrpaMMbl 00€CIIEUHBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3aga4. [IpuopuTteTHBIMU 3a1auaMu OCBOeHUA Kypca «[ eomeTpun» Ha 6azoBoM ypoBHe B 10—11
KJ1accax sIBIISTIOTCS:

e opMHupoBaHUE TPEJCTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOW KyIbTyphl H

0CO3HaHHE €€ B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;



e hopMupoBaHHE NPEJCTABICHUA O MHOTOIpAaHHMKAaX U Telax BpALICHUS Kak o
BOXHEHIINX MAaTeMaTHYECKUX MOJENAX, MMO3BOJSIONIMX ONKCHIBATh U U3y4aTh Pa3HbIE
SBJICHUS OKPY>KAOILIEr0 MUPA;

e hopMupoBaHUE YMEHMs PpACIO3HAaBaTh Ha dYepTekaX, MOJENSIX U B PEAJIbHOM MHpe
MHOTOTPaHHUKU U T€Jla BpallCHMUS,;

®OBJIAZICHHE METOJaMM pELIeHHs 3aJad Ha IIOCTPOEHUS Ha  H300pakeHUsX
POCTPAHCTBEHHBIX (DUTYD;

e hopMupOBaHNE YMEHHs ONEPUPOBATb OCHOBHBIMU IOHATHSMH O MHOTOIpDAaHHMKax M
TeJax BpallleHUsl U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIAZICHHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3ajad; (OPMHUPOBAHHUE yMEHUS
IPOBOAMTH  HECJIOXHBIE  JOKAa3aTEJIbHbIE  pAcCyXACHMS B  XOJA€  pEllEHUs
CTEPEOMETPUYECKHUX 3a/1a4 U 3a]1a4 ¢ IPAKTUYECKUM CONEPIKAHUEM;

®pa3BUTHE  MHTEJUIEKTYaJbHBIX W  TBOPYECKMX  CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHON aKTUBHOCTH, UCCIIEA0BATEbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e hopMupoBaHre (QYHKIMOHATBHON TPAMOTHOCTH, PEICBAHTHOW TEOMETPHUU: YMEHHUE
pacrio3HaBaTh POSBICHUS T€OMETPUYECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEN B
pEaIbHBIX JKU3HEHHBIX CUTYalUSX W MPU H3YUYEHUU APYTUX Y4YEOHBIX MPEIMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpOBAaTh WX Ha S3BIKE
FEOMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOCHHBIN
FEOMETPUYECKUN ammapar Uil pEIIeHUus IPAaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OLIEHUBATh [1OJIyYE€HHBIE PE3YJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO NMPOrPaMMBbl SIBJISIETCS BKJIIOUEHUE B KypC CTEPEOMETPUN
B Hayaje €ro M3ydyeHus 3a7ad, pellacMblX HAa YPOBHE MHTYUTHUBHOIO IIO3HAaHUA, U
onpenenéHHbIM 00pa3oM OpraHu30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOIO0 U IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJHPYET IPOTEKAHUE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMYy HU3yUEHHIO IIPEMETA.

[Ipenmourenue OTHAETCS HArJAJHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JEATENBHOCTH. Pa3BuTHE INPOCTPAaHCTBEHHBIX MPEACTAaBICHMM y Yydalluxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCS 3a CUET PEIlIeHNUs 3a7a4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00Pa30B U
3a/1ad Ha OINEpPUPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3za MPOBOJUTCS C
OTIOPOil Ha HAIJISTHOCTh, a OTIEPHPOBAHNE 00pPa30M — B YCIOBUSAX OTBJICUEHUS OT HAIJISATHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO CONEPIKAHNU.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kjaccax:
«MHororpanHuKn», «lIpsiMble 1 IIIIOCKOCTH B NMPOCTPAHCTBEY, «Tena Bpamenus», «BekTopsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHNE JTOTHUECKUX YMEHHUM pacIpeleseTcs He TOJIbKO
[0 COAEp)KaTeNIbHBIM JIMHUSM, HO W MO TrojaM oOydeHHs Ha YpOBHE CpeIHEero oOIuero
o0Opa3oBaHwUs.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmsbl, pacrpeaeaEHHbIM M0 rofaM 00yueHHsl, CTPYKTYPHPOBAHO TaKUM 00pa3oM,
4yTOObl  OBJAJEHHE T€OMETPUYECKUMH  TMOHATHSMM U HABBIKAMU  OCYILECTBIISIIOCH
MOCIIEZ0BATENbHO M IMOCTYHATENbHO, C COOJIIOJIEHUEM TPUHIMUIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I€OMETPUYECKHX MPEACTAaBICHUIN 00yJaromumxcs,
pacumpsis ¥ yriayossis e€, o0pas3ysi IpOYHble MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.

Mooynb «Bepoamnocmes u cmamucmura

Pabouas nporpamma yue6HOTro Kypca «BeposTHOCTh U CTaTUCTHKAY 0a30BOT0O YPOBHS ISt
obyuaromuxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe denepanbHOTO TroOCyIapCTBEHHOTO
00pa30BaTeNILHOTO CTaHAApTa CpEeIHEro oOmero ooOpa3oBaHHA, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpPeOOBaHUH, MPEABSBIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHIO, M TPaJULIUN
poccuiickoro obpaszoBanus. Peanmzanus mporpaMMbl oOecriedMBaeT OBJIAJICHHE KIOYEBBIMU
KOMIETEHIUSIMH, COCTaBJISIONIMMHI OCHOBY JJII CAMOPA3BUTHUSL U HENPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh  OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIILHOTO PAa3BUTHUS JIMYHOCTH
o0yyJarouuxcs.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblit Kypc «BeposITHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBIISICTCS MPOJIOIDKCHHEM
U pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro YpOBHSI OCHOBHOHM ImKoubl. Kypc
npeHa3HayeH A (GOpMHUPOBAHUSA Y OOyYarOIMUXCSl CTATUCTUYECKOM KyJIbTYpbl U MOHUMAaHUS
pOJIM TEOPUHM BEPOATHOCTEM KaK MAaTeMaTUYECKOTO MHCTPYMEHTA JUIsl M3Yy4YEHHS CIlydalHBIX
coOBITHH, BeMMYMH W TpoueccoB. llpm wu3ydeHmnm Kypca oOOTramarpTcs NpPeACTaBICHUS
YYAIIUXCA O METOJAX MCCIIEIOBAHMS U3MEHYMBOIO MHUPA, PA3BUBAECTCS IOHUMAHUE 3HAYMMOCTH
U OOLIHOCTH MaTeMaTHYECKUX METOAOB IO3HAHMs KaK HEOThEMJIEMOH YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopnepxaHue Kypca HAIpaBlIEHO Ha 3aKpeIUICHWE 3HAHWM, MOJYYEHHBIX MPU HU3Y4YE€HUU
Kypca OCHOBHOW INKOJbl M HAa pa3BUTHUE IIPEACTABICHUM O CIy4aWHBIX BEIMYHMHAX U
B3aUMOCBA35X MEXAY HHMMH Ha BAXKHBIX IIPUMEPAX, CIOKETHl KOTOPBIX ITOYEPIHYTHI H3
OKPY’KaIoILEero MUpa.

B cooTBercTBUUM € yKa3aHHBIMHU IIEJIIMU B CTPYKType yuyeOHOro kypca «BeposTHOCTb 1
CTaTHCTHKa» CpeAHEeW IIKOJbl Ha 0a30BOM YPOBHE BBIJIEICHBI CIEAYIOIIUE OCHOBHbIE
cojepxarenbHble TUHUU: «ClydaiiHble COOBITHSI M BEpOSTHOCTH», «Ciy4aiiHble BETMYMHBI U
3aKOH OOJIBIIMX YHCEI».

BaxHyto uacTh Kypca 3aHMMaeT M3ydy€HUE TE€OMETPUYECKOro U OMHOMHAIBHOIO
paclpenesieHuii M 3HAKOMCTBO C MX HENPEPBIBHBIMM AHAJOTaMH — IIOKa3aTeJIbHBIM U
HOPMAJIBHBIM PaCIpPEIEICHUIMH.

Conepxxanne suHUM «CiyyaifHble COOBITHSI M BEPOSATHOCTH» CIYXXHMT OCHOBOHM st
dbopMUpOBaHUSA TPEACTABICHUI O pacHpelesieHUd BEpOSITHOCTEH MEXIy 3HAYCHUSIMU
CIIy4aiHBIX BEJIMYUH, a TAKXKe 3Ta JIMHUSA HEeoOXoAuMa Kak 0a3a JJisi U3ydeHHs 3aKOHa OOJIBIINX
yucen — (QyHIAMEHTaJIbHOTO 3aKOHA, JIEHCTBYIOIIETO B NMPHUPOJIE M OOIIECTBE U HMEIOIEro
MareMaTHueckyro  (opmanmmzanmioo. CaM  3akoH  OOJBIIMX  YHCeN Ipejlaraercs B
03HAKOMUTENILHOM (popMe ¢ MUHUMAJIbHBIM HCIOIb30BaHUEM MaTeMaTH4YecKoro (popmanusma.

TeMbl, CBA3aHHBIE C HEMPEPBIBHBIMU CIyYalHBIMUA BEJIMYMHAMU, AKIIEHTUPYIOT BHUMAHUE
IIKOJIbHUKOB HAa ONHMCAHWM M W3Y4YEHUM CIy4YalHBIX SIBJICHUN C IOMOIIBIO HENPEPBIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHUE YIEISIETCS TOKA3aTeIbHOMY U HOPMAJIbHOMY paclipe/ieIeHusIM,



Opyd ATOM MPEAINONIAraeTcs O3HAKOMHTEIFHOE H3y4YeHHE MaTepuana 0e3 JI0Ka3aTelbCTB
IpUMEHSEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha usyuenune xypca «BeposSTHOCTb M CTaTHCTHKa» Ha 0a30BOM ypOBHE OTBOAUTCS | yac B
HEJIENIO B TEYEHUE KaKAOr0 rojia 00y4eHus1, Bcero 68 yueOHbIX YacoB.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC
Moayab «AJredpa u Ha4ajIa MaTeMATHYECKOTI0 AHAJIU3»

Yuciia 1 BLIYUCICHUA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omnepauMM ¢ palUOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M HPOLEHTOB MJs pPELICHUS
IIPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIICH 3HAHUN U PEAIBHON KU3HH.

JelicTBuTenpHble yKcaa. PanMoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
olepaluu ¢ AeUCTBUTEIbHBIMU uuciamMu. [IpuOnnxEéHHble BBIYMCICHUS, IPAaBUIA OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenens ¢ nensiM mokaszareneM. CraHmapTHas ¢Gopma 3arucH AeHCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanue mnoaxoismeil (GopMbl 3amucu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPELICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypalbHOW cTemeHu. JlefictBus ¢ apudmernaeckumMu
KOPHSIMH HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCIIOBOTO apryMEHTA.

YpaBHeHUs! M HEpaBEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE IIPEOOPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUYECKUE
bopMyIBL.

VYpaBHEeHHE, KOpEeHb YypaBHeHMs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTon
WHTEPBAJIOB.

Pemenne nensix u 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue uppaloHaIbHbIX YPABHEHUN U HEPABEHCTB.

Pelenre TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHMX 3aJad W 3aJ1ad U3
Pa3IUYHBIX 00J1aCTe HayKU U peaJIbHOM JKU3HH.

DOyHKIUH U rpaduku

OynK1Ms, criocoosl 3ananust GyHkuun. I'padpux Gynkumn. Bzaumuo obpatsblie GyHKINU.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUi ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE (QYHKIUU.

CrenenHass (QyHKIMS C HaTypaJbHbIM M LI€JbIM Moka3areneMm. EE€ cBoiicTBa U rpaduk.
CgoiicTBa u rpaduk KOpHs N-0if CTENeHN.

TpuronomeTrpuyeckass OKpPY)KHOCTb, OIpEIECICHUE TPUTOHOMETPUYECKUX (PyHKUIUH
YHUCIIOBOTO apryMEHTA.

Havana maTreMaTH4ecKOro aHajIu3a

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  IOCTENOBAaTEIbHOCTEH. MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass U reoMerpuueckas —nporpeccuu.  beckoHeuHo — yObIBarolas
reomerpuueckasi nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOIIEH I'€OMETPHUECKONW MPOrpecCUi.



dopmyna CIOXKHBIX MPOLEHTOB. Vcmonb3oBaHUe MPOTPEecCHM AJsl PEIleHUs pealibHbIX 3aJay
MPUKIIATHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

MHoOecTBO, onepanuu Haj MHoXecTBaMu. [{narpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O arapara Jjsi OMHCAHMs peajbHBIX MPOLIECCOB M SIBICHUH, NpU
pEIIeHUH 3aa9 U3 IPYTUX y4EOHBIX MPEIMETOB.

Onpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

Monayab «I'eomeTpusi»

IIpsiMble ¥ IOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPOocTpaHCTBO. 1lonATHe
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosioxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJIeIbHbIE U
CKpemuBampomuecss npsAMsle. llapamnenbHOCTh NpPAMBIX M INIOCKOCTEM B NPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IIPOCTPAHCTBE; IMApaJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IOPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJIEHHBIMH CTOPOHAMH; Yrojdl MEXIy MNpSMBIMU B
npoctpaHcTBe.  I[lapannenbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBa
napajuieNbHBIX IocKocTel. [IpocTeiimme mpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIP,
KyO, nmapajuienenumes; NocTpoeH!e CeueHui.

[lepnieHAUKYIApPHOCTS NOPSAMOM M IUIOCKOCTH: IEPHEHIAUKYJISAPHBIE MpsSMBIE B
IIPOCTPAHCTBE, NPSIMbIE IAPAUICIBHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JUHENHBIA yron ABYrpaHHOro yria. [lepneHaukyssp M HakJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKIus (GUIrypbl Ha IJIOCKOCTb.
IlepneHquMKyISIPHOCTD TUIOCKOCTEN: MIPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIocKocTer. Teopema
0 TPEX MEPIECHAUKYIIApax.

MHuororpanHuKu

IlonsiTHE MHOIOrpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTIOTPaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHukKa. IIpusma: N-yrospHas nmpu3Ma; rpaHy
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAast M TOJIHAsl TOBEPXHOCTH MPU3MBI.
[Tapaynenenunesn, NpsAMOYTOJbHBIN MapauielenuIen U ero ceoicrea. Ilupamuaa: n-yronapHas
NUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS MMOBEPXHOCTb IMHUPaMHJBbI;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuaa. OJIEMEHTbl MNpuU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHSITHE NPABUIBHOIO MHOTIOIPDAHHUKA; NpaBWIbHAS MpPU3Ma W IPABUIbHAS
nUpaMu/a; MpaBUIbHAs TPEYrojibHas MUpaMyUia U NPaBUIIbHBIA TeTpasp; Ky0. IlpeacraBienue
O MPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoAeKa’ap W ukocadap. CedeHns MNpusMbl U
MAPaMUBL.

CuMMeTpusi B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, MHPAMOH, IUIOCKOCTH.
DOneMEHTH CUMMETPUH B IMpaMuax, napaielenuIe1ax, IpaBUIbHbIX MHOTOTPAaHHHUKAX.

Bbruncnenue 31€MeHTOB MHOTOIpaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mel. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTU
NpaBWIBHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€HHoi mnupamuabl. [lonstue o6 oOBEMe.
O0bEM upamMuIbl, MPU3MBIL.



[TogoGubie Tema B mpocTtpaHcTBe. COOTHONIICHHS MEXIY IUIOMIAASMHU TMTOBEPXHOCTEH,
00BEMaMHU TOIOOHBIX TEIL.

Moayab «BeposiTHOCTb U CTATHCTHKA»

[IpencraBieHne AaHHBIX C MOMOUIbIO Tabuui U auarpamm. CpenHee apupMETHUYECKOE,
MenuaHa, HauOoJblllee W HaMMEHbIIEe 3HAYCHHs, pa3Max, JTUCIEepPCHS M CTaHAapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

CrnyyvaiiHbple KCIIEPUMEHTB! (OIBITBI) U CIy4dailHble COOBITHS. DJIeMEHTAapHbIE COOBITUS
(ucxompl). BeposiTHOCTE ciy4aiiHOrO COOBITHS. BIM30CTh 4acTOTBI M BEPOSTHOCTH COOBITHUH.
CrnyyaiiHble OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU. BeposTHocTH cOOBITHI
B OIIBITAaX C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Onepanuu Haj COOBITHSAME: TEpeceYCHHE, O0ObETUHEHHUE, MPOTHBOIOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmysa cloKeHUs BEPOATHOCTEM.

VYcnoBHas BEPOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO ClydyallHOrO HKCIIEpUMEHTA.
®dopmyna noaHo# BeposTHOCTU. He3aBucruMbie COOBITHSI.

Kombunaropnoe npasuino ymHoxeHus. IlepectanoBku u ¢akropuan. Yucino coueTaHuid.
Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

bunapHblii ciyyaiiHbIil ONBIT (MCHIBITaHKE), yCIeX U Heynada. He3aBucuMble HCIIBITaHUS.
Cepusi HE3aBUCHUMBIX HCHBITAaHUN A0 mepBoro ycmexa. Cepust HE3aBUCHUMBIX HCIBITAHUN
bepnyinu.

Cnydaitnass BenuuuHa. Pacnpenenenue BeposiTHOCTe. Jlmarpamma pacrpezesieHus.
[Tpumepsl pacnpezeneHuii, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.

11 KUIIACC
Mopayab «Ajredpa u HayajIa MATEMATHYECKOT0 AHAJIM32)

Yuciia ¥ BbIYMCICHUSA

HatypanbHble u nesnsle uncina. [Ipu3Haky 1eNMMOCTH LETIBIX YUCEN.

CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTENIEHH.

Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JIOrapU(MBI.

YpaBHeHusI 1 HepaBEeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIIEHH C PAllMOHAIBHBIM [TOKa3aTeJIeM.

[TprMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS! M HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl TUMHENHBIX ypaBHEHMH. PelieHue NpuKIaaHBIX 3a1ad C MOMOLIBIO CHUCTEMBI
JIMHENHBIX YPAaBHEHUM.

CucreMbl U COBOKYITHOCTH pallMOHATIbHBIX YPABHEHHM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHMYECKHUX 3ajad U
3aJa4 U3 Pa3UYHbIX 00JacTel HAyKU M peabHOU JKU3HU.

DyHKIUHN U TPadUKH



Oynaknus.  [lepuogmveckue  GyHkmuu. [IpoMeXyTKM  MOHOTOHHOCTH — (DYHKITHH.
MakcumMymMbl 1 MUHUMYMbI (QyHKIuM. HambGonbliee W HauMeHblIee 3HAUYeHUE (DYHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKLINHU, UX CBOHCTBA U IpaUKH.

[Toka3zarenbHas u orapupmuyeckas GyHKIHUU, X CBONCTBA U TPa(UKH.

Hcnons3oBanue rpadukoB GYHKIUHN A7 peIICHHS] YPAaBHCHUH U TMHCHHBIX CUCTEM.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOPbIE BO3HUKAIOT IPU PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB U pealbHON XKU3HH.

Havaja maTeMaTH4eCKOro aHaJIHM3a

HenpepsiBable pyHknu. MeToa HHTEPBAIOB AJIsl pEIICHUsI HEPAaBEHCTB.

[TpousBonnas GpyHkiun. ['eomerpuueckuii 1 GU3NIECKUN CMBICT POU3BOTHOM.

[TpousBosHble 3n1eMeHTapHbIX (QyHKIMHA. DOPMYIIbl HaXO0XIAEHHUs MPOU3BOAHON CyMMBI,
IPOM3BEACHUS M YACTHOIO (DYHKIIMH.

[TpuMmeHeHre NPOU3BOIHOM K MCCIEN0BAHUIO PYHKIIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUsT (DYHKIIMU Ha OTPE3KE.

[IpuMeHeHHEe NPOU3BOMHOM M HAXOXKACHMS HAWIYUIIEr0 PEUICHHs B IPHUKIAIHBIX
3ajjauax, JJs OIpeesIeHUsl CKOPOCTH Ipoliecca, 3aJaHHOTo popMyIIoi niaH rpaukoMm.

[TepBooOpaznas. Tabmuia nepBooOpa3HBIX.

WuTterpan, ero reoMeTpudeckuii M (QU3MUECKUil CMbICI. Brpluncienune wWHTErpana 1o
dopmyne Herorona—JleliOuua.

Moayas «I'eomeTpus»

Tesa BpaueHus

[{wimHapuYeckass MOBEPXHOCTh, OOpa3yloIIUe IWIMHAPUYECCKON TOBEPXHOCTH, OCh
IMJTMHPUYECKON MOBEpXHOCTU. LIumiHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 0Opa3yromast 1
0Cb; TUIOIAh OOKOBOH U TIOJTHOM MMOBEPXHOCTH.

Konnueckasi MOBepXHOCTh, OOpa3yrolne KOHWYECKOH ITOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW TMOBepxHOCTH. KOHyC: OCHOBaHME M BEpIIMHA, OOpasymolias W OCh; IUIONIAh
OOKOBOI1 M TOJHOW MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yroliie W BBICOTA; OCHOBAHUS M
OOKOBast TOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, AUAMETp; IUIOMIATh IOBEPXHOCTH cdeprl. B3zaumuoe
pacrnosoxeHne cepsl U INIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe; MIomanb chepsl.

N300pakeHue Tea BpaleHns Ha TNIOCKOCTH. Pa3BEépTka MIMHApA U KOHYCA.

KoMOuHamu Ten BpalieHWs: ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, ONMCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o0béme. OcHOBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IpSIMOYTOJBHOTO Mapajienenunena u ciaeactsus u3 He€. O0bEM mumuHApa, KoHyca. O0BEM
mapa v miomass chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH MOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TET.

CeueHuss nmaMHIpa (MApajuieIbHO W TMEPICeHAMKYISIPHO OCH), CCUCHHS KOHyca
(mapasutenbHOe OCHOBAHHIO M TIPOXOJIAIIEE Yepe3 BepIINHY), CEUCHHUS II1apa.

BeKTOpBI 1 KOOPAWHATHI B IPOCTPAHCTBE

Bekrop Ha mockocty 1 B ipocTpaHcTBe. CIOKEHUE U BEIMUTAaHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4YHUCIO. Pa3nokeHue BeKTopa Mo TpEM HEKOMIUTAHAPHBIM BekTopaMm. [IpaBuiio



napajuienenunena. Penienne 3anad, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPABWII JEMCTBUM C BEKTOPaMHU.
[TpsimoyronbHasi cucreMa KoOpAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
3aJa4d B KOOpAMHATaX. YTrol Mexay Bekropamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB.
Brruncnenue yriioB Mexay HpsIMBIMH U IIOCKOCTSAMHU. KOOpIAMHATHO-BEKTOPHBIM METOJ IpU
PEILIEHUN T€OMETPUYECKUX 3a/1ay.

MO)Iy.]'IL «Bep()ﬂTHOCTb H CTATUCTHKA»

YucnoBble XapaKTEPUCTHKU  CIIyYallHBIX BEJIWYMH: MAaT€MaTH4EeCKOE  O)KHMJAHUE,
JUCIIEPCUs U CTaHAAPTHOE OTKIOHEHHUE. [IprMeprl NpuMeHeHns: MaTEMaTU4ECKOrO 0>KUIaHus, B
TOM 4YHCJIE B 3aJadyax M3 IOBCEJHEBHOM >KU3HU. MaremaTtuyeckoe OXHIaHHE OWHApHOU
CIIy4yalHOM BeIWYMHBl. Maremarndeckoe OKUJAHUE CYMMBbI  CIIy4alHBIX  BEJIMYUH.
MareMaTH4ecKoe 0’KUAAHNE U JUCTIEPCUs TEOMETPHUECKOTO U OMHOMUAIIBHOTO PacIpeIeIICHUH.

3akoH OOJIBIIMX YHUCEN U €ro poJib B HayKe, IpHUpojae U obmecTBe. BoiOopouHbIil MeTO
HUCCIIENOBAHUMN.

ITprMeprl HENTPEPBIBHBIX CIIy4alHBIX BeNUUUH. [[oHATHE O IUIOTHOCTHU pacHpeneicHus. 3anayu,
IPUBOALINE K HOPMAIBHOMY pacipeneicHuto. [IonaTue o HopManbHOM paclpeneacHuH



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyebHOro mnpeamera «MaTemaTukay JOJDKHO 00ECHedHMBaTh JOCTHIKCHHE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIHEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIm4HOCTHBIE PpEe3yNbTAaThl OCBOCHHUS MpOrpaMMmbl yuyeOHoOro mnpeamera «MareMaTHUKa»
XapaKTEepPU3YHOTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YaIOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOr0 OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUH, NPOLEAYp TpakIaHCKOro o0OIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLUAIbHBIMU MHCTUTYTAMH B
COOTBETCTBUH C UX (YHKIMSAMHU ¥ Ha3HAUCHUEM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO POCCUICKON TPaXKIAHCKOM MICHTHYHOCTH, YBAKEHHUS K MPOILLIOMY
U HACTOALIEMY pPOCCUUCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMYUBOTO OYAYILIETO.

DcTeTH4EeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHWEM K MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUi; BOCIPHUMMYHMBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM Pa3JInYHbIX BUAOB UCKYCCTBA.

PuU3nYECcKOe BOCIIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHHMSI NPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(310poBOo€e MHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PeryispHas (usnueckas
aKTUBHOCTH); (PM3NYECKOIO COBEPIICHCTBOBAHMSA, NMPHU 3aHATUAX CHOPTUBHO-03/JOPOBUTEIILHON
JeSITENIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
cdepam mpohecCHOHATBHON JIeATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyaymieil mpodeccrun U peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO U
caM0o00pa30BaHUIO Ha MPOTSIKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a1a4 MaTEMATUYECKOM HAIPaBIECHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYpbl, IMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM



NI00aNbHOTO  XapakTepa JOKOJOTMYECKUX  MpoOJieM; OpUEeHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUN Ui PEeLIeHMs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
[IOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOILEH CPEJIBI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTU4ecKOW HAyKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKHM M MAaTE€MaTU4YeCKOW KYJIbTYpOH KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATH NPOECKTHYHO U HCCIEAO0BATEIIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremaTrukay
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIGHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;,
npUMeHeHUe 102UHEeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:
®BBISIBIISITh M XAPAKTEPHU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIaCCH(PUKAIIUN, OCHOBAHUS JIJIsl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIIPUHUMATh, (OPMYIUPOBATH M MPEOOPa3OBHIBATH CYXKIEHUS: YTBEPAUTEIbHBIC H
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBEISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUUsS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
® J[eTIaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JNEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUeHUH TI0 aHAJIOTHH;

® [IPOBOJTUTH CAMOCTOSITEIIBHO JTOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN (TIPSMBIC H
OT TMPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

® BEIOMpATh CIOCO0 pelieHus y4eOHO#l 3amaunM (CpaBHMBATh HECKOJIBKO BAapUaHTOB
pelIeHus, BEIONpaTh HaHOOJIee TOIXOISAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

bazoBble uccnenoBarenbckue AeHCTBHS:

® HICITOJIB30BATh ~ BONPOCHI ~ KaK  HCCIICNOBATEIIbCKUH  HHCTPYMEHT  ITO3HAHWS,
dbopMyIUpoOBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOPEUHE, MPoOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHUIO,
MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENIBHO  CILUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIIEeIOBaHUE TI0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, IpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMHU, SIBICHUSMU, TPOIIECCAMU;



® CaMOCTOSTEJIEHO (POPMYITMPOBATH 00OOIIEHNUS U BBIBOABI IO pe3yiIbTaTaM MpOBEIEHHOTO
HaOJIOIEHUs, UCCIIEI0BaHMs, OLEHUBATh JIOCTOBEPHOCTh IOJIYYEHHBIX pE3yJbTaToB,
BBIBOJOB 1 0000IIEHNI;
® [[POrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLIECCA, a TAKXKE BBIABUIaTh MPEANIOJIOKEHHS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.
Pabora ¢ uapopmarueit:
® BBISIBJIATH AC(PUINTHI HHPOPMALIUH, TaHHBIX, HECOOXOAUMBIX JIJIsl OTBETa HA BOMIPOC U JJIS
peLIeHHS 3a/1a9u;
eBbIOMpaTh MHGOPMAIMIO W3 HCTOYHMKOB pAa3IMYHBIX THUIIOB, aHAJU3UPOBATH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;
® CTPYKTYpUpOBaTh  MH(OpMaIuio, MOpeicTaBiIsATh €€ B  pa3auuHblXx  (opmax,
WITIOCTPUPOBATh IpaUuecKy;
® OIICHUBATh HAJAEKHOCTh HMHPOPMALUU 10 CaMOCTOSTENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.
2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb
COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.
Obuenue:
® BOCIIpUHUMATH ¥ (DOPMYITUPOBATh CYKACHUS B COOTBETCTBHH C YCIOBUSIMH H UEISIMHU
oOIIeHus; SICHO, TOYHO, T'PAaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;
eB Xx0/¢ 00CYXKIEHUS 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBI, IPOOIIEMBI,
pemaeMoi  3aja4yM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE HA TIOUCK PEUICHUS;
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHMSAMU JAPYrMX YYacTHUKOB JIMAJIOra,
0oOHapyKUBaTh pazIMune U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,
® [IPEJICTABIATh PE3YyIbTAaThl PELICHUs 3a/a4M, SKCIIEPUMEHTa, UCCIEIO0BaHMS, MPOEKTa;
CaMOCTOSITENIFHO BBIOMPATh (POpMAaT BBICTYIUIEHUS C YYETOM 3ajad IMpe3eHTANUU U
0COOEHHOCTEHN ayAUTOPHH.
CoTpyIHUYECTBO:
® IOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUAYAILHONW paOOTHI TIPU
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesITeIbHOCTH, TJIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloThl, pacnpenensiTb BHJbBI paboT, JOroBapHBaThCH,
o0cyxJaTh MpoIiecc U pe3yiabTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIIOEH;
® y4yacTBOBaTh B IPYNNOBBIX (Gopmax palboThl (00CykIeHHUs, OOMEH MHEHHH, «MO3rOBbIE
HMITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacTh pPaOOTHI M KOOPJMHHPOBATH CBOU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.
3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom hopmuposanue CMvlci08bix
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanus:
COCTABIIATH IJIaH, AJTOPUTM pELICHHs 3a7aud, BBIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4€TOM HOBOM MH(OPMALINU.



CaMOKOHTPOJIb:

® BJIaJIeTh HaBbIKAaMHU MTO3HABATEJIbHOM pedIeKCuu KaKk OCO3HAHUS COBEPILIAEMbIX ACHCTBUIMA
¥ MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTAaTOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3a1auu;

® [IPEIBUIETh TPYAHOCTH, KOTOpPBIE MOI'YT BO3HHUKHYTH IIPH PELICHUU 3a4a4yd, BHOCUTH
KOPPCKTHUBBI B ACATCILHOCT HA OCHOBC HOBBIX 06CTOSITCJIBCTB, JaHHBbIX, HaﬁHGHHLIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBATb COOTBCTCTBUC pPE3yJibTaTa LCIWM U  YCIOBUAM, 06’b$ICH$ITB IMPUYIUHBL
JOCTHKEHHUSI WM HEIOCTHXKEHUS pPe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OIIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC
OcBoenue yueOHOro Kypca «MaremaTruka» Ha YpOBHE CpeJHEro o0Iiero oopa3oBaHus 10JIKHO
o0ecnieunBaTh JOCTUKEHHUE CIAEAYIOUIUX MTPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTATOB!

Moayab «Aaredpa u HayaJia MATEMaTHYECKOT0 aHAJIU32)

Yuciia ¥ BbIYMCICHHSA

OnepupoBaTh MOHATHSAMH: PAlMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsI U
JecATUYHas ApOOb, POLEHTHI.

BeinonuATe  apudmerndyeckue ONepalud ¢ PaUOHAIBHBIMU M JI€MCTBUTEIILHBIMU
YHUCJIAMHU.

BoinonuaTe npuOAMKEHHBIE BBIYMCIEHUS, MCIOAb3Ysl IMpaBuia OKPYIJIEHMs, JenaTh
IPUKUAKY U OLIEHKY pe3yJIbTaTa BbIYMCICHUM.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJbIM IOKa3aTesleM; cTaHaapTHas (Gopma 3amnucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTYpaJIbHOM CTENEHM; MCIOJb30BaTh MOAXOASIIYI0 (hopMy
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl pEIICHUs MPaKTUYECKUX 33]1a4 U MIPEJICTaBICHNS JaHHBIX.

OnepupoBaTb TMOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IPOM3BOJIBHOIO  YIJIa;
UCIOJIb30BaTh 3aMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHusI U HepaBEeHCTBA

OnepupoBaTh NOHATUSIMHU: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO; 11€JI0€, PAllMOHAIBHOE,
VPPALMOHAIIbBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BeimonuATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBIP@KEHUM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonusaTe npeoOpa3zoBaHus LEIbIX, PALIMOHAIBHBIX M UPPALMOHATIBHBIX BBIPAXKEHUHN U
peliaTh OCHOBHBIE TUIIBI LIEIBIX, PAIIMOHATIBHBIX U HPPALMOHAILHBIX YPaBHEHUI U HEPABEHCTB.

ITpuMeHsTh ypaBHEHMsI U HEPABEHCTBA JUISl PELICHHUS MaTeMaTUYeCKUX 3a/1ad U 3a1ad U3
pa3INYHbIX 00J1acTe HAYKU U pealbHOM KHU3HHU.

MonenvpoBaTh pealbHbIE CHTYyallMd Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKEHUS,
YpaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, WCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpadpuKu

OnepupoBaTh NOHATHAMU: (PYHKITHS, CIOCOOBI 3aAaHus (YHKIINU, 00JIaCTh OMpeaeIeHUs
Y MHOYKECTBO 3Hau€HUN QyHKIMH, TpaduK QYHKIINH, B3AUMHO 00paTHbIe QyHKIUU.



OnepupoBaTh MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (YHKIUHU, HYIH (PyHKIUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 pELICHUs] yPaBHEHUH.

Ctpouth W 4yuTaTh rpa@UKH JUHEWHOH (DYHKIIMH, KBaJApPATUIHOW (PYHKIIUU, CTEIICHHOMN
(GYHKIIMY C LEIbIM TOKa3aTEJIEM.

Hcnonws3oBare rpaduku GyHKIUN I MCCICIOBAHUS MPOILECCOB M 3aBHCHUMOCTEH TpuU
peIIeHn 3a/a4 W3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW JXKU3HU; BBIpAXKaTh (HOpMylIaMu
3aBUCUMOCTH MEX1y BEITUYMHAMU.

Hayana maTemMaTH4yeckoro aHajaimsa

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apu(METHUECKass U T'€OMETPHUYECKass
IIPOrPECCUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMETpUUYECcKas Mporpeccus, cymma
0ecKOHEYHO yObIBAIOIIECH TeOMETPUUECKON TPOrPECCUU.

3a/1aBaTh NOCIEI0BATENIbHOCTH Pa3IMYHBIMU CIIOCOOaMU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECCHil JJIsl pEeleHUsl peabHbIX
3a/1a4y IPUKJIaJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAIIUU HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /il ONMCaHUs pealIbHbIX IPOLECCOB
U SIBJICHU, IPU PEILICHUU 3aa4 U3 JPYTUX y4eOHBIX MPEIMETOB.

«I'eomerpus»

OnepupoBaTh NOHATUSAMU: OINIPEEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PEILIEHUU F€OMETPUYECKUX
3a1a4.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M MNEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE paciookKeHHe IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATHUSMU: JBYIPAaHHBIM Yroj, TpaHUd JBYTPaHHOIO yria, pedpo
JBYTPAHHOIO yTJia; JUHEHHBINA yroJl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIo yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBINYKJIBI U HEBBIMYKJIBI MHOTIOIDAaHHUK,
AJIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

PacriozHaBaTh OCHOBHBIE BUBl MHOTOTPAaHHUKOB (MHMpamMuja; MpuU3Ma, MPSMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS Ui KiaccH(UKanuu
(BBIMYKJIbIE M HEBBINYKIblE MHOTOTPAHHUKHU; TPaBHJIbHbIE MHOTOTPAHHUKHU; MpsMble U
HAKJIOHHBIE IPU3MBI, TTapaljieNIenuneabl).

OnepupoBaTh MOHATUSAMH: CEKYIas TUIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBACHATH NPUHLUIIBI TOCTPOCHUS CEUYSCHH, UCTIONIB3YSI METO]I CIIE/IOB.

CrpouTh ceueHUs] MHOTOIPAaHHUKOB METOJOM CJIEJO0B, BBIMOIHATH (BBIHOCHBIE) IIIOCKUE
YepTekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXKACHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaMm WiId
QIrOpUTMaM, INPUMEHAS HW3BECTHHIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAapTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIUMCIIEHHE PACCTOSHUN MEXIy IBYMS TOUKAMH, OT TOYKH 10
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEX/1Y CKPELIUBAIOIIUMUCS TPSIMbBIMH.



Pemate 3amaum Ha HaxXOKAEGHHE T'€OMETPUYECKMX BEIMYMH MO oOpasmam  WiH
QITOPUTMAaM, TPHUMEHSS HM3BECTHbIE AHAIUTHUYECKHUE METOJbl NpPU PEIICHWH CTaHAAapPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYMCICHHE YIJIOB MEXJY CKPEIIMBAIOIIMMUCS MPSMBIMHU, MEXITY
IPSMOH M TUIOCKOCTBIO, MEX/y TNIOCKOCTSIMH, JABYTPAHHBIX YIJIOB.

Beraucnars 00bEMBI M TUTOMAIN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHUpaMHIa) C
npUMEHeHHeM (OpMyJ; BBIYMCIATH COOTHOIICHHUS MEXIY IUIOMAASIMU TTOBEPXHOCTEH,
00BbEMaMu TOOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh TMOHATHSMHU: CHMMETPHS B IPOCTPAHCTBE; LEHTP, OChb M IIJIOCKOCTb
CHUMMETPHH; IICHTP, OCh U TIOCKOCTh CHMMETPUH (DUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (pUrypax, npencTaBIeHHYIO Ha YEPTEKaxX U PUCYHKAX.

[lpumensaTp TeoMeTpuueckre (akTbl s pPEHIeHUs CTePeOMETPUYECKUX —3ajad,
IPEAIOJIArafolMX HECKOJIBKO IAroB PEIICHHs, €CIH YCIOBUS NPUMEHEHHs 3aJaHbl B SIBHOH
dbopwme.

[TpuMeHsATh TpOCTEHIIME MPOTPAMMHBIE CPEACTBA W ANEKTPOHHO-KOMMYHHUKAITMOHHBIC
CHCTEMBI [IPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[lpuBOaUTE TpUMEPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TPHPOAEC U IKH3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHUH B MICKYCCTBE.

[TpuMeHATh TONMYYEHHBIC 3HAHUS HA IMPAKTHKE: aHAIM3HPOBATH peallbHBbIC CUTYAIlMH |
NPUMEHATh M3YYCHHbIE TOHATHS B  MPOLECCe IOMCKAa PELICHHS  MaTeMaTHYeCKH
cOopMyTHpPOBaHHON NPOOJIEMBI, MOAEIMPOBATh pEabHbIC CHTYallMH Ha SI3bIKE I'€OMETPUH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENU C HMCIOJIb30BAHUEM T€OMETPUYECKHUX TIOHSATHH U TEOpEM,
anmapara anreOpbl; penaTth NPaKTUIECKUEe 3aauu, CBI3aHHBIE C HAX0XKJICHHEM Te€OMETPHUYECKUX
BEJINYMH.

«BeposiITHOCTB U CTATHCTHKA

Uurtarh U CTPOUTH TaOIULIBI U TUATPAMMBI.

OnepupoBaTh MOHATUSIMHM:  cpelHee apudmMeTHyeckoe, MenuaHa, HauOoJIbIIEE,
HauMEHbIIIEE 3HAUEHHUE, Pa3MaxX MacCUBa YUCIIOBBIX IaHHBIX.

OnepupoBaTh MOHATUSAMHU: CIy4YallHBIA AKCIEPUMEHT (OMBIT) M CIy4yallHOE COOBITHE,
3JIEeMEHTapHOE COOBITHE (AJIEMEHTAPHBIN MCXOJ) CIy4ailHOTO OIBITA; HAXOJIUTh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMH COOBITHUSIMHU, HaXOAUTh U CPaBHUBATh BEPOSATHOCTHU
COOBITHI B U3YYEHHBIX CIYYalHBIX KCIIEPUMEHTAX.

Haxoauts u popmynupoBaTh cOOBITUS: TIEpECEUCHUE U OOBEIUHEHNE JTAHHBIX COOBITHH,
coObITHE, MPOTHBOIOJIOKHOE JIaHHOMY COOBITHIO; IOJIb30BAThCS AHarpaMmamu Oinepa u
(bopMyIoi croxkeHHus BEpOATHOCTEH MPU PEeLIeHNH 3a/1a4.

OnepupoBaTh MOHSATHSMHU: YCIOBHAs BEpPOSTHOCTb, HE3aBUCHUMbIE COOBITHS; HAXOAWUTh
BEPOATHOCTH C TOMOUIbIO MPaBUJIa YMHOKEHUS, C TIOMOIIBIO JIEPEBa CyYailHOrO OMbITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PEILICHUH 3a/1a4.

OnepupoBaTh MOHATUSMM: HCIBITAHUE, HE3aBHUCHMBIE HCIBITAHUS, CEPUSl HCIBITAHWUH,
ycrex M HeyAaya;, HaxXOIUTh BEPOATHOCTH COOBITMH B CEpUM HE3aBHCUMBIX MCIIBITAHUH 10
MEPBOro yclexa; HaXOAUTh BEPOSITHOCTH COOBITHI B cepuy UcTibITaHui bepHysim.

OnepupoBaTh MOHATHSAMM: Cilyd4ailHass BEIWYMHA, pacCHpeleieHUe BepOSTHOCTEH,
JyarpaMma pacrpeenenus. YuTate 1 CTpouTh TaOaMIIbI U AUAarpPaMMBbI.

OnepupoBaTh MOHATUSIMH: cpelHee apudmeTHueckoe, MenuaHa, HauOoJbIIEe,
HauMEHbIlIee 3HaYeHHe, pa3MaxX MacCUBa YHCIIOBBIX TaHHBIX.



OnepupoBaTh TOHATHUSAMU: CIYYalHBIA SKCHEPUMEHT (OMBIT) W CiydaliHOE COOBITHE,
3IIEMEHTApPHOE COOBITHE (AJIEMEHTAPHBIM MCXO0J) CIY4alHOTO OIBITA; HAXOJIUTh BEPOSITHOCTU B
OIbITaX C paBHOBO3MOXHBIMU CﬂyqaﬁHBIMH CO6LITI/I$IMI/I, HaxXOJUTh U CPABHUBATHL BCPOATHOCTHU
COOBITHI B M3YYEHHBIX CITYYalHBIX KCIIEPUMEHTAX.

Haxonuth ¥ GopMynupoBaTh COOBITHS: TIEpeceUeHHEe U OOBEIMHEHHNE TAaHHBIX COOBITHH,
COOBITHE, TPOTHUBOMOJIOKHOE HTAHHOMY COOBITHIO; TIOJB30BATHCS JUarpaMMamu Oiiepa u
(bopMyIIOi CIIOKEHUST BEPOATHOCTEH MPH PEIICHUH 3a]1a4.

OnepupoBaTh TOHSATHSIMHU: YCIIOBHAs BEPOSITHOCTb, HE3aBUCUMbBIC COOBITHS; HAXOJIUTh
BEPOSITHOCTH C TIOMOIIBIO TPaBUJIa YMHOXKEHHS, C IIOMOIIBIO JIEpeBa CIyYaifHOTO OIBITA.

[TpuMeHSATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS TIPU PEIICHUH 3a/1a4.

OHGpI/IpOBaTb MOHATHUAMU: HUCHBITAHUC, HC3aBUCHUMBLIC HCILITAHUA, CCPUA I/ICHBITaHI/If/’I,
ycreX W HeyJada; HaXOJUTh BEPOSTHOCTH COOBITHH B CEPUHM HE3aBUCUMBIX HCIBITAHHHA J10
NIEPBOTO yCIIeXa; HaXOAUTh BEPOSTHOCTH COOBITUI B CEpUU UCTIBITAHNH BepHysuu.

OnepupoBarh MOHATHSAMH: CIydaiiHass BEJIUYHMHA, PACHpPEICIICHHE BEPOSTHOCTEH,
JriarpaMma pactpeieeHus

11 KUIIACC
Mopnyab «Ajredpa u HayajIa MaTEeMaTHYECKOT0 AHAJIM32)

Yuciia 1 BbIYUCICHUA

OnepupoBaTb MNOHATUSIMM: HATypaJlbHOE, I€JI0€ UHUCIO; MCIONb30BaTh IPU3HAKU
JIEIIMMOCTH LIEJIBIX YUCEI, Pa3JIOKEHUE YHACIIA HA IIPOCThIE MHOKUATEIM JJIs PELICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, TeCATUYHBIE U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsITH CBOWCTBAa CTENEHW /s MpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
MOHATUSAMHU: IIOKA3aTelIbHOE YpAaBHEHUE U HEPABEHCTBO;, pEIIAThb OCHOBHBIE  THIIBI
NIOKAa3aTeNIbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMs BBIPAXKEHUN, COJEP)KALIUMX JIOTapU(pMBbl; ONEpPUPOBATh
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxonuts penieHus NpoCcTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JINHENHBIX YPAaBHEHUHN U €€ pPEIICHHE; UCII0JIb30BATh
CHUCTEMY JINHEVHBIX YPAaBHEHMM JUIS PEIICHUs] IPAKTUYECKUX 3a1a4.

Haxoauts pemieHus NpocTeMmmnx CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajqbHble CHUTYallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 33J1a4H, UCCIIEN0BATh TOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh MNOHATUSAMH: IepUOANYECKas (QYHKIHMSA, TNPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMHM, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJblllee W HauMeHbIIee 3HaueHUs (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS MCcCe10BaHus QYHKINH, 3a1aHHOM rpaduKoMm.



OnepupoBaTh  MOHATHAMHU:  TpaduKd  TOKa3aTeNbHOW,  JIorapu(MUYECKOW U
TPUTOHOMETPUUYECKUX (PYHKIHI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U MCIOJIB30BAThH
JUIsl pEIIEHUs] YPAaBHEHUIN 1 HEPABEHCTB.

N300paxxaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpaQUKU JIMHEWHBIX YpaBHEHUH U
MCIIOJIb30BATh UX Ul PEIICHUS CUCTEMBI JINHEHHBIX YPaBHEHUM.

Hcnonb3oBate Tpapuku (YHKUUH A7 MCCIEIOBAHUS NPOIECCOB M 3aBHCUMOCTEH W3
JIPYTruX y4eOHBIX AUCHUIUINH.

Havaja maTeMaTH4eCKOro aHaJIHM3a

OnepupoBaTb  NOHATHSMM:  HENpepblBHas  (QyHKUUSA;  [pou3BOAHAs  (DyHKIUM;
UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM IS peLICHHS 3a/1a4.

Haxoaute mpom3BOAHBIE 3JIEMEHTApHBIX (DYHKIMHA, BBIYUACIATH NPOU3BOAHBIE CYMMBI,
IPOM3BEACHUS, YACTHOIO (PYHKIIMA.

Hcnonb30BaTe NPOM3BOJAHYIO JJIs  MCClelOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHMS K TOCTPOCHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJEHUS HAWIYYILEro pEelIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMMYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U HHTErpai; MOHUMAThb NEOMETPUYECKUH U
(bu3nyecKuil CMbIC UHTErpaa.

Haxomute mepBooOpa3Hble dJeMEHTapHBIX (DYHKIUI; BRIYUCIATH MHTETpal Mo (popmyre
Herorona—JleliOuuma.

Pemate nmpuknaaHele 3aauy, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOIO U (PU3UYECKOTO
Xapakrepa, CpeICTBaMH MATEMATUYECKOT0 aHAJIN3a.

Monyab «I'eomerpus»

OnepupoBaTh NOHATUAMU: [IMJINHAPUYECKAsi TOBEPXHOCTh, 00pa3yoline MIHHIPUYECKOM
MOBEPXHOCTHU,; HWINHAP, KOHUYCCKAsA IMTOBEPXHOCTD, 06pa3y10n11xle KOHUYECKOM IMMOBEPXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

PacnioznaBatk Tena BpaiieHus (HMIMHAP, KOHYC, cepa U map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne ceprl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnate 00bEMBI U IUIONIAIM NMOBEPXHOCTEH TeNl BpallleHUs, TEOMETPUUYECKUX Tell C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsl; cdepa, BMCaHHAs B MHOTOTPAHHUK UJTU TEJIO BpAlllEHUS.

BbruncnsTh COOTHOIIEHMS] MEXAY IUIOMIAJIMU MOBEpXHOCTEH M 0O0bEMaMu MOJOOHBIX
Tel.

N300paxkaTh u3ydaemble (GUTYpbl OT PYKH M C TPUMEHEHHUEM IPOCTBIX YEePTEKHBIX
MHCTPYMEHTOB.

BbINOMHATE (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BU]T
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUSI TEJ BPaICHHUS.

W3BnekaTb, UHTEPIPETUPOBATh U MPEOOPa30BBIBATE HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.



OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BrITIONHATE ACHCTBUS CIOXKEHHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPA
Ha YUCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIaIafoT.

[TpuMeHSTH IPaBHIIO ApAILICIICIHITC .

OnepupoBaTh MOHATHSAMHU: JCKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOPAMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB U IPOU3BEICHNUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensiTh reoMeTpuueckue (aKThl Il PEIMICHUS CTEPEOMETPUYCCKUX — 3ajad,
NPEIOIAraoIluX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopme.

Pemath mpocreiinme reoMeTpuuecKre 3a1a9d Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
MeTo/1a.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMATUYECKMX OTHOIICHHHA W HAaXOXKICHHE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI MIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBOUTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOAC U IKH3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHUS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITMPOBAHHOW TPOOIEMBI, MOACIUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJEITH C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpeEM,
amnmapara aJreOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKHUX
BEJIMYKH.

((BEpOﬂTHOCTb H CTATUCTHKA»

CpaBHUBaTh BEpOSTHOCTU 3HAYEHUH CIIy4ailHOM BEJIUYMHBI 10 PACHPENCICHUI0 WM C
IIOMOILBIO AUArpaMM.

OnepupoBaTb NOHATHEM MAaTEMAaTUYECKOTO OKHUIAHUS; IPUBOAWUTH IPUMEPHI, Kak
IIPUMEHSAETCA MATEMATHYECKOE OXHUAAHME CIy4alHOW BEJIIMYMHBI HAXOAUTh MaTEMaTHUYECKOE
OKHJaHHE 110 JAHHOMY PACIIPEACICHUIO.

HmeTs nmpeacTaBieHne o0 3aKOHe OOJIbIINX YHCE.

HMeTs npencTaBiaeHue O HOPMAJIBHOM PaCIpENCIICHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
JJIeKTPOHHbIE
(undposbie)
N KounyecTBo 4yacoB o0pa3oBaTe/bHBI
(1)
11/-11 HaumeHoBaHue pa3/ie/ioB M TeM NPOTrPaAMMBbI € pecypcnl
K II
Beero OHTPOJIbHBIE paKTHYeCKHe
padoThI padoThI
Moayab «Aaredpa u Havajla MATEMaTHYECKOT0 aHAJIU32)
1 MHoXecTBa pallMOHAIBHBIX U JEHCTBUTEIBHBIX 14 5 1 bubnuoreka
yucen. PanonanbHble ypaBHEHUS M HEPABEHCTBA [HOK
bub
2 @Oynkiun 1 rpaduku. CTeneHp ¢ MelbIM oKa3aTeneM 6 0 0.5 L{gﬁnmem
3 ApudpmeTnueckuilt KOpeHb N—OW CTENEeHH. 18 1 95 bubnuoreka
HppauunoHanbHble ypaBHEHNS U HEPABEHCTBA ' [HOK
4 ®opmyiel TpUroHoMeTpuu. TpuroHomeTpuueckue 29 1 35 bubnuoreka
ypaBHEHHUS ' [IOK
bub6
5 ITocnenoBarenbHOCTH U MPOTPECCUH 5 0 0.5 OIHOTERA
[MOK
. bubnnoreka
6 [ToBTOpeHme, 0000IIeHNEe, CUCTEMATU3AIINS 3HAHUMA 3 1 0 10K
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 8
Moayab «I'eomerpus»
bub.
1 BBeneHue B cTepeoMeTpuIo 10 1 2 HoHoTeRa

HOK




5 [IpsiMble U TIIOCKOCTH B MTPOCTPAHCTBE. 12 1 5 bubmuotexa
[TapanneabHOCTh NPSIMBIX U MJIOCKOCTEN HOK
bub.
3 [eprieHAUKYISAPHOCTD MPSIMBIX U TIOCKOCTEH 12 0 3 HP(I)IJZHOTeKa
bubnmnoreka
4 VYTbl MEXAy MPSAMBIMHU U TUIOCKOCTSIMH 10 1 2
HOK
bub.
5 MHororpanHHuKH 11 1 2 L[HOIJZHOTGKa
bub.
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 2 HHOIJEHOTGKa
bubnmnoreka
7 [ToBTOpEHME: CeUeHUs, PACCTOSHUS U YTIIbI 4 1 0
HOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 13
Moayib «BeposITHOCTB H CTATHCTHKA)
1 [IpencrasieHue TaHHBIX M ONKCATENIbHASA CTATUCTHKA 4 1 0.5 bubmmnoreka HOK
5 CrnyualiHble OTIBITHI U CIIy4ailHbIE COOBITHS, OIBITHI C 3 0 1 BuGmorexa [OK
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMHU HCXOIaMU
3 Omnepanuu HaJ COOBITUSMU, CIIOKEHUE BEPOSTHOCTEH 3 0 0 bubmmoreka [JOK
VYciioBHast BEpOSATHOCTH, IEPEBO CITY4alfHOTO OTIBITA,
4 (dbopMyIia TIOJTHOW BEPOSITHOCTH M HE3aBUCHMOCTh 6 0 0.5 bubmmoreka [JOK
COOBITHH
5 OneMeHThl KOMOMHATOPUKU 4 1 0 bubmuoreka [IOK
6 Cepuu 1ociae10BaTeIbHBIX UCTIHITAHUN 3 0 1 bubnuotexa [JOK
7 CriyuaiiHble BEJIMUMHBI U paclpeeIcHUs 6 0 1 bubmuoreka [IOK
8 O0001IeHre U cUCTEMAaTU3ALNS 3HAHUI 5 1 0 but6mmoreka [IOK
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/n HaumeHoBaHue pa3iesioB M TEM IMPOrPaMMBbI Konrponsubie | [paktuueckue (un¢posnie)
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchbl
Moayab «Ajdredpa u Ha4aJIa MATEMATHYECKOI0 AaHAJTH32)
1 HOBTOPGHI/IG, 00o0011IeHrEe, CUCTEeMaTH3AIIHS 18 3 95 BuGmorexa LIOK
3HaHUH
J .
2 orapumuecKas GynKIIA 12 0 3 Bu6morexa LOK
Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA
3 Tpuronomerpuueckne GyHKIUN U UX TPapHUKH. 9 1 5 BuGmiorexa LIOK
Tpuronomerpuveckrne HepaBeHCTBA
[IpounzBoaHas. [Ippumenenre mpou3BOgHOM 24 1 5 bubnmnoreka [JOK
WuTerpan u ero npuMeHeHus 9 0 2.5 bubmuoreka [JOK
Cucremsl ypaBHEHUNI 12 1 1.5 bu6muoreka [JOK
CreneHs ¢ paluoHaIbHBIM MTOKA3aTENEM.
7 IToka3zarenbHas pynkius. [TokasaTenbHble 12 2 1.5 bu6muoreka [JOK
ypaBHEHUS U HEPABEHCTBA
8 HatypanbHble 1 1essle urcia 6 0 1.5 bubmmoreka [JOK
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 19.5
Moayanb «I'eomeTpus»
1 Tena BpaieHus 12 0.5 2 bu6nunorexa LIOK
2 OOBEMBI TET 5 0.5 1 bubmunoreka [JOK
3 BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE 10 1 1 bubnmoreka [JOK
4 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 0 bubnunoreka LIOK




3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 4
Monyab «BeposiTHOCTh H CTATHCTHKAY
1 MaremaTHyecKoe OKHUIAHUE CIyYaiHOM 4 1 0 Butmiorexa LIOK
BEJINYNHBI
) Jlncnevpcnjl Y CTaHJIAPTHOE OTKIOHCHHE 4 0 0 BuGmorexa LOK
CITy4aitHON BEJIMYHMHBI
3 3aK0oH OOJIBIIUX YHCETT 3 0 0.5 bubnuorexa [{OK
4 HenpepbIBHBIE Cly4YailHbIC BETMYHMHBI 5 0 1 BuGmmorexa LIOK
(pacripenerneHus)
5 HopwMmansHoe pacnipeneneHus 2 0 1 bubmmoreka [JOK
IT
5 OBToPeHI/Ie, 00001IIeHNE U CUCTEMATH3 AU 19 5 5 BuGmorexa [OK
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 45




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJbTara
1 Uucna 1 BBIYUCIICHUS
11 OnepupoBarh MOHATUSIMH: PALMOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JECSATUYHAs APOOb, TPOLEHTHI
19 BemonHATE  apudMeTndeckue Omnepandd ¢ PalUOHATIBHBIMH U
' JEHCTBUTENbHBIMH YUCIaMU
. BoimonusaTe npuOmmkEHHBIE  BBIUMCICHUS, UCIONB3ys IpaBuia
' OKpYIJICHUS, /1e]aTh IPUKUJKY U OLICHKY PE3yJIbTaTa BHIYUCICHUN
OnepupoBaTh MOHATUSAMHU: CTENEHb C  LEJIbIM  IIOKA3aTeleM,
cTaHnapTHass (Qopma 3amucu JIEHCTBUTENBHOTO YHWCIA, KOPEHb
14 HaTypaJlbHOW CTEMEHHU; HMCIOJIb30BaTh MOAXOMSIIYI0 (OpMY 3amucu
JNEUCTBUTENbHBIX YHUCEN [UIS pELICHUs MPaKTUYECKUX 3aaad |
MIPE/ICTaBICHUSI TaHHBIX
OnepupoBaTh NOHATUSAMU: CUHYC, KOCHHYC U TQHT€HC ITPOU3BOJIBHOTO
1.5 yria; HUCMHOJb30BaTh 3allCh IPOU3BOJBHOIO YIja 4yepe3 oOpaTHbIE
TPUTOHOMETpUUYECKHE (PYHKIIUU
2 VYpaBHEHUs U HEpABEHCTBA
OnepupoBarh MOHATHUSAMH: TOXKAECTBO, YpPaBHEHHUE, HEPABEHCTBO,
2.1 Lel0e, palMOHAIbHOE, HppalOHAIbHOE YpaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE
25 BeimonHATe mpeoOpazoBaHUS TPUTOHOMETPHUYECKHX BBIPAKEHUU U
' pelarh TPUrOHOMETPUUYECKUE ypaBHEHUS
BoinonusaTe npeoOpa3oBaHus LENbIX, paroHaIbHBIX u
2.3 WPPALIMOHANIBHBIX BBIPAXKEHUH M peliaTh OCHOBHBIE THIBI LENbIX,
palOHAaIbHBIX U UPPALMOHAIILHBIX YPaBHEHUI U HEPABEHCTB
24 [IpuMeHATH ypaBHEHUS U HEPABEHCTBA JJIA PEIICHUS MaTeMaTHYECKUX




3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peallbHOM JKU3HU

MO,I[GJ'II/IPOBaTB PEAJIbHBIC CUTyallUW Ha SA3BIKE aJIFG6pI)I, COCTaBJIATH

BBIDQKEHUS, YpaBHEHMs, HEpaBEHCTBAa [0 YCJIOBHUIO  3aJauy,

&5 UCCIIeIoBaTh IIOCTPOCHHbIE MOJENM C MCIIOJIb30BAaHMEM armapara
anreOpbl
3 OyHKIUH U TpaPuKH
OmnepupoBarh NOHATHUAMH: (YHKIHSA, CIOCOOBI 3aJaHUs (PYHKIUH,
3.1 00JIacTh OMpeeeHUusT W MHOXECTBO 3HA4eHWH (YyHKIUHU, rpaduk
(GyHKINHU, B3aUMHO 00paTHbIE (DYHKIHH
3. OmnepupoBarh MOHATUAMHU: YETHOCTh M HEYETHOCTH (DYHKIMH, HYJIH
' (GyHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBate rpaguky GyHKIMA U1 peLIeHUsT ypaBHEHU I
34 Crpoutp u uyuTaTh TpapuKH JUHEHHOW (QYHKIUH, KBaIpaTUIHOM
' (GyHKLIMH, CTENEHHON (PYHKIMU € 1eJIbIM IIOKa3aTeneM
Hcnonb3oBare rpaduku (QyHKIUE A8 MCCIEIOBaHUS MPOLECCOB U
35 3aBHCUMOCTEH MPH pEIIeHUH 3a/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB U
' peambHOM JKU3HHM, BbIpaXaTh (OPMYJIaMU 3aBUCHUMOCTH MEXIY
BEIIMYMHAMU
4 Hauana maremaTndeckoro aHaiamsa
41 OmnepupoBaTh MOHATUSMH: IIOCIIEAOBATEIBLHOCTD, apu(MeTHIecKas u
' reoMeTpHuecKasi IPOrpeccuu
OnepupoBaTh MOHATUSMU: OECKOHEYHO YOBIBaIOIlash reoMeTphuecKas
4.2 mporpeccusi, cymma OECKOHEYHO YyOBIBAIOLIEH TreoMeTpudecKoi
porpeccuu
4.3 3asaBaTh MOCIIEOBATEIFHOCTH PA3JIMYHBIMU CIIOCOOAMU
14 Hcnonb30Barh CBOMCTBA MOCIEAOBATEIIBHOCTEN W MPOTPECCHUid s
' peleHus peaabHbIX 33]1a4 IPUKIIAJHOTO XapakTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMU
Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar sl ONHCaHUs
5.2 peabHBIX TPOLIECCOB M SBJICHUM, NMpPU pEIIeHUH 3a7ad U3 JAPYrux
Y4eOHBIX TIPEIMETOB
£ 3 OnepupoBaTh TOHATHUSIMH: OINpEJACICHUE, Teopema, CIIE/ICTBUE,

JA0Ka3aTCJIbCTBO




Teopust BEpOATHOCTEHN U CTATUCTHUKA

6.1

Yurath 1 CTPOUTH Ta6J'II/II_[I)I " JruarpaMmbl

6.2

OnepupoBarh TMOHATUSAMHU: cpeaHee apudMeTHUYecKoe, MeAuaHa,
HauOoJbIlIee, HAaWMEHBIIEC 3HAYCHHE, pa3Max MacCHBA YHCIIOBBIX

JaHHBIX

6.3

OnepupoBaTh MOHATUAMM: CIy4YalHbIM SKCHEpPUMEHT (OIBIT) H
ciiydaiiHoe coOBITHE, DIIEMEHTAPHOE COOBITHE (IJIEMEHTAPHBIM HCXON)
CllyyallHOro  OmbITa; HAXOAWUTh BEPOATHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMU CJIy‘I&ﬁHbIMPI C06BITI/I$IMI/I, HaxXOJUTb U CpaBHHUBATH

BEPOATHOCTHU COOBITHH B HN3YUYCHHBIX CJ'Iy‘IﬂfIHBIX OKCIICPUMEHTAaX

6.4

Haxomuts u dopMynupoBath COOBITHSA: NEpeceYeHHe U O0ObEeTUHEHHE
JTAHHBIX COOBITHH, COOBITHE, TPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO,
MOJIb30BAaThbCA  JUarpamMMamMu Diinepa ©u  GOPMYyIOH  CIIOXKEHUS

BCPOHTHOCTGIZ IIpyu pCHICHUY 3aaa4

6.5

OHCpI/IpOBaTB MNOHATHUAMU: YCJIOBHAA BCPOATHOCTb, HE3aBUCUMBIC
CO6I)ITI/I$I; HaXOAUThb BCPOATHOCTH C IMOMOIIBIO IIpaBHJIa YMHOXCHUSA, C

IIOMOIIBIO I€PEBa CHy‘l&ﬁHOFO OIIbITa

6.6

HpI/IMeHHTB KOM6I/IHaTOpH06 MMpaBUJIO YMHOKCHHUS ITPU PCHICHUH 3a1a4

6.7

6.8

OHepI/IpOBaTB INOHATUAMUK:. HCIBITAHUC, HC3aBUCHUMBIC MCIIBITAHUA,
cepuda I/ICHI)ITaHI/II\/'I, yCexX U HEyAda4da;, HaXOAUTb BCPOATHOCTH COOBITHI
B CCpHUH HE3aBHCHUMBIX HUCIIBITaHUH A0 TEPBOTrO YCIieXa, HAXOJUTH

BEPOSTHOCTH COOBITUI B cepuy HcnibITaHui bepHyiu

OnepupoBaTh TOHATUSMH: CcllydaiiHas BEJIMYMHA, pAaCIpeieeHHe

BCPOHTHOCTCI\/’I, AuarpaMma pacrpeaeiICHUA

I'eomerpus

7.1

7.2

OHepI/IpOBaTI) IOHATHUAMU: TOUYKaA, IIpAMas, MIOCKOCTb

[IpuMeHATh aKCHMOMBI CTEPEOMETPUM M CIEACTBUS W3 HUX IIpH

peUICHUH I'COMCTPUYICCKUX 3a1a1

7.3

7.4

OnepupoBaTh NOHATUSIMU: NAPAJUIEIBHOCTh U IMEPHEHIUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEMN
Knaccudunuposars B3aiMHOE PACIIOIOKEHHUE MPSMBIX U TUIOCKOCTEN B

IIPOCTPAHCTBE

7.5

OmnepupoBaTh MOHATHAMU: JBYTPAHHBIM Yroji, TpPaHU JBYTPAHHOTO

yria, pedpo ABYrpaHHOrO YIJa, JMHEWHBIH yrojl JBYTPaHHOIO YIJa,




rpajycHas Mepa JBYTpaHHOIo yria

7.6

OnepupoBarTh NOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBIMYKIIBIH
MHOTOTpaHHUK, 3JIEMEHTBI MHOT'OTPaHHUKA, MPABIIILHBII

MHOTI'OI'paHHHUK

7.7

7.8

Pacno3HaBath OCHOBHBIE BHUJIbl MHOT'OTPaHHUKOB (anaMI/ma, Impusma,

MPSIMOYTOJIBHBIN Mapasuienenunes, Kyo)

KnaccuunupoBaTb MHOTOTPaHHUKH, BBIOMpas OCHOBaHHS IS
kiaccuukauuy  (BBIIYKJIbIE M HEBBIIYKJIbIE MHOTOTPAHHUKH,
[IPAaBUJIbHBIE MHOTOTPAaHHUKH, MPAMBIE M HAKIOHHBIE IIPU3MBI,

napasuiesenune/1bl)

7.9

7.10

7.11

7.12

OHCpI/IpOBaTB IIOHATHUAMM CCKyllasa IIJIOCKOCTD, CCUCHUC

MHOI'OrpaHHUKOB

OOBICHATD INPUHOUIIBI  ITOCTPOCHHA CeUeHHI MHOT'OI'paHHHKOB,

HCIIOJIB3YA MCTOA CJICI0B

CTpOI/ITI) CCUCHUSA MHOI'OIrpaHHUKOB MCETOAOM CJICAOB, BBIIIOJHATH
(BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y

Pemarsn 3aa4u Ha HaxXOXICHHUEC TICOMCTPUYCCKHUX BCIWYHMH II0
obpa3uam WIM alropuT™MaM, MPUMEHSS HM3BECTHBIC AHATMTHYCCKUE
MCTOABI TIPU PEIICHHMU CTAHAAPTHBIX MATCMATHYCCKUX 3aJad Ha
BBIYHCIICHUE PACCTOSHUI MEXIy [ByMs TOYKAaMH, OT TOYKU JIO
priMOfI, OT TOYKH 10 INIOCKOCTH, MCKIAY CKpPCUHIUBAOIIUMUCH

IpsAMBIMHA

7.13

Pemarsn 3alauyi Ha HaXOXIACHUC TCOMCTPUYUCCKHUX BCJIIMYUH 110
06pa3uaM WJIN aJIroput™MaM, HOPUMCHASA M3BCCTHBIC AHAIIMTHYCCKUC
MCTOABI IIpU PCHICHHWU CTAHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha
BBIYUCIICHUC YIJIOB MCXKAY CKPCIIHUBAIOMIUMUCA MNPAMBIMHU, MCKIY

HpﬂMOfI " TIOCKOCTBIO, MCIKY IIJIOCKOCTAMU, IBYI'PAHHBIX YTJIOB

7.14

Boruncnsate 00bEMBI M IIJIOLIAAM TMOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mnMpamMMja) C TpUMEHEHHeM  (GOopMyJ,  BBIYHMCIATH
COOTHOILIEHUS  MEXIYy IUIOIIAAIMU  TOBEPXHOCTEeH, oO0BEMaMu

HO,Z[06HLIX MHOT'OTpaHHUKOB

7.15

OHepI/IpOBaTB MNOHATUAMU: CUMMETpPUS B IMPOCTPAHCTBE, LUCHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPbI




7.16

W3BnekaTs, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MH(OpMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (PUTypax, MpEeACTaBICHHYIO Ha

yepTexkax U pUCyHKax

7.17

[IpumensTh reomerpudeckue GaKThl IS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIaralouuX HECKOJIbKO IIAaroB PEIICHUs, €CIM YCIOBUSA

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

7.18

[IpumeHsTh mpOCTEillliNe NPOrpaMMHBIE CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBbl IPU PEIICHHH CTEPEOMETPUUECKUX

3a1a4

7.19

7.20

11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

11

1.2

[IpuBoIMTE IpUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B IPUPOE U

JKU3HH, paClIO3HABATH ITPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBEC

[IpuMeHaTh mMONMyYEeHHBIE 3HAHUS Ha TMPAKTUKE: AaHAJIM3UPOBATh
pealibHbIe CUTYyallud M MPUMEHSITh W3YYECHHBIC MOHSTHS B IpOIEcce
MOMCKA pEeIIeHUsT MaTeMaTU4ecKu CGHOPMYIUPOBAHHON MPOOIEMBI,
MOJICJIMPOBATH peajbHbIC CUTYallMH Ha SI3bIKE TEOMETPHUH, UCCIIEA0BATh
MIOCTPOCHHBIE MOJIENU C UCIOJIB30BAaHUEM I'€OMETPUUECKUX MOHATUN U
TEeopeM, amnmapara anreOpsl, pemaTh MPaKTUICCKUE 33Ja4H, CBSI3aHHBIC

C HAXOXKIACHHUEM I'COMCTPUUICCKUX BCIMYUH

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero 001ero 06pa3oBaHus

Yucna 1 BEIUUCIIEHUS

OnepupoBarTh MOHATUSMU: HATypaJIbHOE, 1I€JI0€ YHCIIO; UCIOIb30BaTh
MPU3HAKU ACIMMOCTH LENbIX YHCEN, Pa3JIOKEHUE YKclia Ha MPOCThIE

MHOXUTCIN JJIA pCHICHUA 3a1a4

OHepI/IpOBaTB MOHATHUCM: CTCIICHD C pAllMOHAJIBHBIM ITOKA3aTCJICM

1.3

2.1

OHepI/IpOBaTB INOHATHAMMU J'IOl“apI/I(I)M qucia, ACCATHYHBIC U

HaTypaJIbHbIE JIOTapU(PMBI
YpaBHEHHUS 1 HEpABEHCTBA

[IpumensTh cBOWCTBAa CTENEHU Uil MPEoOpa3OBaHUS BBIPAKEHUH,

OIICpHUPOBATH NOHATUAMU: IMOKA3ATCIIBHOC YPABHCHUC U HCPABCHCTBO,




peiiaTb OCHOBHBIC THIILI ITIOKa3aTCIbHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB

2.2

2.3

2.4

2.5

BoinonusaTe npeoOpa3zoBaHus BBIpAKEHUH, coAep KalluX Jorapudmel;
ONEpHUPOBATH  MOHATHUSAMHU:  JOTapU(PMHUYECKOE  ypaBHEHHUE U
HEPaBEHCTBO; PellaTh OCHOBHBIE THUIIbI JIOTAPU(PMUUECKUX ypaBHEHUI

U HEPaBEHCTB
Haxonuts pemenus npocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MNOHATHSAMM: CHUCTEMA JIMHEHHBIX YpaBHEHUH U €€
pELIeHNE; UCIIONIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN NI PEILICHUS

MPAaKTUYCCKUX 3ada4d

Haxomute pelleHMss DIPOCTEHIINX CHCTEM M COBOKYIIHOCTEU

PalrOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

2.6

MopenupoBaTh peajbHbIEe CUTyallMM Ha SI3bIKE anreOphbl, COCTaBIATH
BBIPAYKEHMUS, YPABHEHM S, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3aJ1a4H,
HCCIEA0BaTh ITIOCTPOCHHBIE MOJENM C HCIOJIb30BAHMEM alapara

anreopsl

OyHKIMH U TpaduKu

3.1

3.2

3.3

OnepupoBaTh NOHATHUAMH: HepUOAMYECKas (QYHKIMS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIUH, TOUKH SKCTpeMyMa (yHKIWHU, HanOobIIee U
HavMeHblllee 3HaueHHs (YHKUMM Ha MPOMEXYTKE; MCHOIb30BaTh UX

U1 MccrieloBaHus (QYHKIMH, 331aHHON TpaprKoM

OnepupoBaTh NMOHATUAMU: I'padUKH MOKa3aTeIbHOM, JorapupMuIecKoi
U TPUTOHOMETPUYECKUX (YHKLMI; M300paXkaTb UX Ha KOOPAMHATHOU

IJIOCKOCTHU M MCTIOJIb30BATH /ISl pEIIEHUS] YPAaBHEHUHN U HEPABEHCTB
N300paxkaTh Ha KOOpAWHATHOM IUIOCKOCTH TIpadUKH JIMHEHHBIX

ypaBHeHI/Iﬁ U HUCIHOJIB30BATh UX JId PCHICHUS CHCTCMBI JIMHEMHBIX

YpaBHEHUI

3.4

4.1

4.2

Hcnonb3oBath rpaduku (yHKIUN 79 MCCIENOBAHUS TPOLIECCOB U
3aBUCUMOCTEHN U3 IPYrUX YUCOHBIX TUCIUILUINH

Haugana MmaTemMaTH4uecKoro aHaamsa

OnepupoBarTh TOHATUSAMH: HEMpEpbIBHAS (PYHKIMSA, TPOU3BOIHAS
(YHKIIUU; HCIIONB30BATh TEOMETPUUYECKUH H (U3HUECKUN CMBICT
MPOU3BOJHOMN JJIsI pEIICHUS 3a/1a4

Haxomuth TIpOW3BOIHBIE JJIEMEHTAPHBIX  (DYHKIMI, BBIYUCITH

MMPOU3BOJAHBIC CYMMBI, ITPOU3BCACHUS, HACTHOI'O (I)YHKI_II/Iﬁ




Hcnonws30BaTh TPOM3BOAHYIO JUIsl HCclaeAoBaHUs (QYHKIIMA Ha

4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YJIbTAThl HCCIECTOBAHUS
K [IOCTPOEHHIO IrpauKoB
44 Mcnonb30BaTh NPOU3BOJHYIO JUISI HAX0XKICHHS HAMITYUIIEro peIieHus
' B IIPUKJIA/IHBIX, B TOM YHCJIE COLMATbHO-9KOHOMUYECKUX, 3aa4ax
A5 OmnepupoBaTh MOHATHAMHU: IEPBOOOpa3HAas M HMHTErpayl; MOHUMATh
' reoOMEeTpHUECKUi U (PU3NYECKUI CMBICI HHTErpaja
15 Haxoaute mnepBooOpa3Hble 3JI€MEHTapHBIX (YHKLUUH, BBIYUCIATH
' uHTerpai no gopmyne Herotona — Jleitbnumna
Pemrate  mpukiamHele  3agayd, B TOM  4YHCJIE€  COLMAIBHO-
4.7 9KOHOMHYECKOr0 U (U3MYECKOro  XapakTepa,  CpeICcTBaMHu
MaTeMaTHYECKOTO aHAJIN3a
5 Teopust BeposiTHOCTEN U CTaTUCTUKA
5 1 CpaBHUBaTh BEPOATHOCTH 3HAYCHUM CIy4alHONW BEJIMYUHBl 11O
' pacrpeeieHUIo MK C MTOMOIIBIO AHarpaMm
OmnepupoBarh MOHATHEM MAaTEMATUYECKOTO OXHJIAHUS, HPUBOAUTH
£ 5 IpUMEpbl TOT0, Kak MpPHUMEHSAETCS MaTeMaTH4YeCKoe OXKHUJaHHe
' CIly4ailHOH BEJIMYUHBI, HAXOIUTh MATEMaTHUECKOE OXXHIAHHE II0
JAHHOMY pacrpeeIeHUIO
5.3 HmeTtsb nmpeacTaBiaeHne o 3aKOHe OOJIbIINX YHCE
5.4 Hmetsb nmpeacTaBieHne 0 HOpMaJlbHOM pacipeieieHUH
6 I'eomerpust
OmnepupoBatb TIOHSATHSIMH: WIAHAPUIECKast MTOBEPXHOCTH,
61 o0pasyromye HWIMHAPUYECKON MOBEPXHOCTH, LMIMHIDP, KOHHYECKas
' MOBEPXHOCTh, O00pa3ylolMe KOHUYECKOW IOBEPXHOCTH, KOHYC,
cdepuyeckas HOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpaleHus (LWIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALICHUS
6.4 KnaccudunupoBaTs B3aMMHOE PacHookeHHe Chephl U TIOCKOCTH
OnepupoBarh MOHATHSAMM: IIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTAa,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAHUE IIAPOBOTO CJIOSI, BHICOTA
IIAPOBOTO CJIOs, IMAPOBOM CEKTOP
6.6 Bbruaucnare 00bEMBI W TUTOMAAM TIOBEPXHOCTEH TN BpalleHHS,

TCOMCTPHUICCKUX TCII C IPUMCHCHUCM (I)OpMyJ'I




6.7

OmnepupoBaTh HOHSATHUSAMH: MHOTOTPAHHHK, BIHCAaHHBIA B chepy u
OTMCAHHBIN OKOJIO cdephl, chepa, BIUCAaHHAS B MHOTOIPAHHHUK WU

TEJI0 Bpalll€HUSA

6.8

6.9

BBIUKCIIATE COOTHOIICHHS MEXAY IUIOMIAJIMH ITOBEPXHOCTEH M
00BEMaMU ITOIOOHBIX TEN
N300paxxaTh n3ydaembie GUTYpHI OT PYKH U ¢ IPUMEHEHHUEM MPOCTHIX

4epTEKHBIX HTHCTPYMEHTOB

6.10

BoInonHATE (BBIHOCHBIE) IUIOCKUME YEPTEXKH U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel

BpallCHUA

6.11

6.12

6.13

6.14

W3Bnekatb, MHTEPIPETUPOBATh M MPEOOPA30BBIBATE MHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTypax, MPEJCTABICHHYIO Ha
YepTexkax U pUCyHKax

[TpumeHsTH reoMeTpUUYECcKre (bakThI TUTST pelIeHus

CTCPCOMECTPUUYCCKHUX 3adad, IIPCAIIoJararomux HCECKOJbKO IIaroB

peIIeHMs, €CITN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme
OnepupoBarh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BremoaaATh IICI\/JICTBI/ISI CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpa HAa 4MUCIIO, 06T)$ICH$ITI), KakKMMH CBOMCTBAMH OHH

0o0JIagaroT

6.15

HpI/IMeHHTB IpaBUJIO IapaJUICJICIIUIICAa IPH CIIOKECHHUU BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAWHATHI B MPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrojll MEXKIy BEKTOpaMH, CKaIIpHOE IPOU3BEACHHUE BEKTOPOB,
KOJUIMHEapHbIE U KOMILJIAHAPHbIE BEKTOPHI

HaxomuTh cymMMy BEKTOpPOB M NMPOM3BEIAECHHE BEKTOpa HA YUCIIO, YOIl
MEX/1y BEKTOpaMH, CKaJSIPHOE NMPOU3BEICHHE, PACKIIAIbIBATH BEKTOP

10 IBYM HCEKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,Z[aBaTL IJIOCKOCTh YPABHCHHUEM B ,Z[CKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

6.20

Pemrate HpOCTCfII.HPIC TCOMCTPHUYICCKUC 3ala4d Ha M[IPUMCHCHHUC

BCKTOPHO-KOOPAWHATHOI'O METOda

Pemrate 3aga4d Ha J0Ka3aTCJIbCTBO MAaTCMAaTHUYCCKUX OTHOIICHUN H
HaxXO0XJICHUC TCOMECTPHUUICCKUX BCIIMYMH 110 06pa3uaM niIn
aJIropyuTMam, IIPUMCHSA HU3BECTHBIC METOJBI npu pPEeIICHNN

CTaHAAPTHBIX MAaTEMATHYCCKUX 3a1a4




6.21

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PELIEHUU CTEPEOMETPUUYECKUX

3a1a4

6.22

[IpuBoauTE MpUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE

" XKHU3HHU, paClioO3HABATh IIPOABIICHHUE 3aKOHOB I'€COMETPUHN B HCKYCCTBC

6.23

[IpuMeHsTH TMONyYEeHHBIE 3HAHUS HA MPAaKTHKE: AaHAIU3HPOBATH
peanbHbIe CHUTYyallMH M NPHMEHSTh W3y4YCHHBIC MOHATHA B IIpOIEcce
MOMCKA pEUICHUS MaTeMaTHYeCKH C(HOpMYyTUPOBAHHON MPOOIEMBI,
MOJIETTMPOBATh PeabHbIE CUTYAIMH Ha A3bIKE T€OMETPUH, UCCIECI0BATH
MOCTPOEHHBIE MOJIENIU C UCIOJIH30BAHNEM T'€OMETPHUCCKUX TOHATHI U
TEopeM, amnmapara anreOpsl, pemarb MPaKTHIECKUe 3aJa4H, CBI3aHHbIC

C HAXOKACHUEM I'€COMCTPUYCCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Koxn
1 Hucna u BBIYUCICHUS
Pammonanbupie  uyucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, TPOLIEHTHI,
OeCKOHEeuHble  MepHoAuuYecKue  Ipodu. Apudmernyeckue onepauuud C
11 panroHaTBFHBIMU YHCIIAMH, TPE0Opa30BaHUs YHCIOBBIX BeIpakeHHH. [Ipumenenue
npoOell ¥ MPOLEHTOB Ul PeleHHs NMPUKIAJHbIX 3a/1a4 U3 pa3IMyHbIX OTpaciiei
3HaHUU U PEaJbHOM KU3HU
JelictBuTenbHble  4yMclia.  PalMOHAJbHBIE W HPPAUMOHAIBHBIE  YHCIA.
1.2 Apudmernueckue omnepanuuu c JeHcTBUTENbHBIMU uHciaamu. [lpuGnmxénnble
BBIYMCIICHMS, IPABWIIA OKPYTJICHUs, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN
Crenenp ¢ nenbiM nokasareieMm. CranaapTHas gopma 3anucu JeHCTBUTEIBHOIO
13 yucia. Mcrnonb30BaHue NoaXoasied (GopMbl 3alIUCH JEHCTBUTENIBHBIX YUCEN IS
peuIeHus NPaKTUYECKHX 3a/1a4 U IPEICTABICHUS TaHHbBIX
14 ApudmeTrnuecknii KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apupMeTndecKuMu
' KOPHSMH HaTypaJIbHON CTEIIEHU
L5 CuHyC, KOCHMHYC W TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YNCIOBOIO apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKIECTBEHHBIE TPe0OpPa30OBaHUS
95 ITpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETPHYECKHE (HOPMYIIbI
23 VYpaBHeHHE, KOpEeHb ypaBHEHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. MeTon
' UHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pAaLlMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppalimoHaIbHBIX YpPaBHEHUH U HEPABEHCTB
2.6 Pemenuie TpUroHOMeTpHUUECKUX ypaBHEHUIN
97 [IpuMeHeHne ypaBHEHUMH M HEpPABEHCTB K PEHICHUIO MaTeMaTHYeCKHMX 3a1ad U

3aia4 U3 pa3jInIHbIX oOacreit HAayKH U pCaHBHOﬁ KHU3HHU




3 OyHKIMH U TpaduKu
31 OyHKIUA, ciocoObl 3ananus ¢yHKuuu. ['paduk dyakuuu. Bzaumuo oOpaTHbIe
. byHKIIUN
3.9 OO6nacte ompeneneHuss U MHOXKECTBO 3HaYeHMW ¢yHkuuu. Hymu QyHKIum.
' [IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUIUU
33 Crenennas ¢yHKIHUS C HAaTypaJbHBIM W LEJNbIM Toka3aTesneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
34 TpuronomeTpuyeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPHUSCKUX (PYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTn4eckoro aHanusa
a1 [TocnenoBarenbHOCTH, CIOCOOBI 3alaHus IOCEeA0BaTeNbHOCTEH. MOHOTOHHBIE
' MOCIIEI0BATEIHLHOCTH
ApudmeTrnueckas M TeOMETpUYECKas Mporpeccuu. beckoHeuHo yObIBaromias
4 reomerpuueckas nporpeccus. Cymma OECKOHEYHO yOBIBAIOIICH r€OMETPUYECKON
' nporpeccuu. Popmyna CIOXKHBIX HPOIEHTOB. Vcmonb3oBaHUE MPOrPECCUU IS
pelIeHus peasibHBIX 3314 MPUKIIATHOTO XapaKTepa
5 MHOXecTBa U JIOTHKA
MHosecTBO, omnepauuu HaJ MHOXecTBamu. [luarpammbl Oiliepa — BeHHa.
5.1 [IpuMmeHeHne TEOPETHKO-MHOXKECTBEHHOTO arapara AJisg ONHUCaHUs peaTbHbIX
MPOIIECCOB U SIBJICHUH, MPU PEIICHHUH 3a7a4 U3 APYTUX yUYeOHBIX MPEAMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, J0KA3aTEIbCTBO
6 Teopus BEpOATHOCTEN U CTATHCTHKA
[IpencraBienre naHHBIX ¢ MOMombl0 Tabmui u  auarpamMm. CpenHee
6.1 apudMeTHyecKoe, MeauaHa, HauOoJiblllee W HAMMEHBIIEe 3HAYCHUs, pa3Max,
JUCTIEPCHUs U CTaHAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB
CrnyuyaiiHple SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITHUSA. DIEeMEHTapHBIE
coObITust (Mcxonbl). BeposSTHOCTh cilydaifHOro COOBITHS. BIu30cTh 4acTOThl U
6.2 BEPOATHOCTH  coObITMH.  CiydaifHblE  ONBITBI C  PaBHOBO3MO>KHBIMHU
JJIEMEHTApHBIMU ~ COOBITUSIMH.  BeposiTHOCTH  COOBITHII B ONBITax  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH
6.3 Onepanuy Hax COOBITUSMHU: TIEpecedyeHue, OObEIUHEHHUE, MPOTHUBOMOIOKHBIC
' coObITud. lnarpammsl Ditnepa. @opmyrna ciaoxkeHus: BEposSsTHOCTEN
6.4 VYcioBHas BEPOATHOCTb. YMHOXKEHUE BEPOSITHOCTEH. JlepeBo  cirydallHOro

skcniepuMmenTa. @opmyna mosHo# BeposiTHocTH. HezaBucrumpie coObITHS




6.5

6.6

6.7

7.1

1.2

7.3

7.4

KomOunaropHoe mnpaBuno ymHoxkeHHs. I[lepecranoBku u dakropuan. Yucmo

coderanuil. Tpeyronsauk Ilackans. @opmyna 6mnoma Heiotona

bunapHblli ciydalHbIA ONBIT (MCHBITaHUE), ycnex M Heyaada. HesaBucumeble
ucneltanusd. Cepust HE3aBUCHMBIX HCHBITaHUM 10 nepBoro ycnexa. Cepus

HE3aBUCUMBIX UCIIBITAHUN bepHymm

Cnyuaiinas BEJIMYMHA. Pacnipenenenue BEPOSTHOCTEM. [unarpamma
pacnpenenenus. [lpumepsl pacrnpenesneHuil, B TOM YHUCJIE€ TE€OMETPUUECKOE U

OMHOMHAJIBHOE
I'eomerpus

OcHoOBHbIE TIOHATUA cTepeomeTpur. Touka, mpsmasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM TIOCTPOCHHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICJICTBUS U3 HUX

BzaumHoe pacmosnoxkeHue TOpSIMBIX B MPOCTPAHCTBE: IEpeceKaroliuecs,
NapajuleJIbHbIE W CKpeluBaromuecs mnpsMble. [lapamienbHOCTs OPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapalielbHble TMPSAMBIE B IMPOCTPAHCTBE,
MApaAJIETBHOCTh TPEX MPSAMBIX, NAPALICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yrol MEXIy NpsSIMbIMH B IPOCTPAHCTBE.
[TapannenpHOCTH IJTOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienpHbIX miockocted. [Ipocreiimnie mnpocTpaHCTBEHHBIE (GUTYpBl Ha

IUIOCKOCTHU: TETPadIp, KyO, apajuieNienuie/1, TOCTPOCHUE CEUCHHI

[lepneHUKyYIAPHOCTE HPSAMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIE IapauIeIbHbIE W IEPIEHAUKYISAPHbIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAUKYISAPHOCTH NPSAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOM
MEPIEHIUKYIISPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIrOJI MEXKIY IPAMOU U
IJIOCKOCTBIO,  JIBYIPAHHBIA  YroJl, JIMHEWHBIA Yrojd JBYI'PaHHOrO  yruja.
[lepnieHAUKYIIAp U HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH J10 IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 110  IUIOCKOCTH,  MPOEKIMs  (QUIypbl Ha  IUIOCKOCTb.
IlepnieHIUKYIAPHOCTE  IIOCKOCTEW: IPU3HAK  IMEPIEHIUKYIAPHOCTH  JBYX

mockocteil. Teopema 0 TpEX MeprneHuKyIsIpax

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTIOIPDAHHHMKA, BBITYKJIbIE H
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. [Ipusma: Nn-yronbHas
MpU3Ma, TpaH! ¥ OCHOBAHMS NPU3MBI, IpsIMasi U HAKJIOHHAS MPU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapayutenenurnen, MPSAMOYT OJIbHBIN
napajuieJienumne] U ero cBoucrtBa. [Iupamupma: N-yrosipHas nupaMuja, TpaHd U

OCHOBAHUC NHUPaMUHI, OOKOBas U MOJIHAs NMOBCPXHOCTDH IMUpPAMU/IBI, TIPABUJIbHAA U




yceu€HHass MNHUpaMuJa. OJEMEHThl MNpuU3Mbl W nupaMmuibl. [IpaBuibHbIE
MHOTOTPaHHUKU: MOHATUE MPaBUJIBHOIO MHOI'OIPAaHHUKA, MpPaBUJIbHAS MPU3Ma U
NpaBUjbHAs MUpaMuIa, IMPABWIbHAS TPEYrojibHas NUPAMHUAA W IPaBUIbHBIN
teTpa’sp, KyO. IlpencraBneHre O TNpPaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp,

AO0ACKa’ Ap U UKOCASAPYIruc Ceuenus IIPU3MBbI U ITMPaMU/JIbI

CumMerpusi B TIPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, MPSMOI,

7.5 IUIOCKOCTH.  ODJIEMEHThl CUMMETPUM B INHUpaMMJaX, MapajUlesenuneaax,
ITPaBUWJIBHBIX MHOTOI'PaHHUKAX
Bblunciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOW TIOBEPXHOCTH W TIOJMHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
26 OCHOBaHUH, TeopemMa O OOKOBOW MOBEPXHOCTH MpsMOM mpu3Mbl. Ilnomansb
' OOKOBOW TIOBEPXHOCTH W TIOBEPXHOCTH TMPABWILHOW NHPAMHIBI, TeopeMa o
wiomanau yceu€HHo mmpamuabl. [lonstue 06 o0béme. OO0BEM mnHUpamMUBbI,
IIPU3MBI
27 [TogoOubie Tenma B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU
' MIOBEPXHOCTEH, 00bEMaMU OJOOHBIX TeJl
11 KIIACC
Kon IIpoBepsieMbIi 31EMEHT COACPKAHUS
1 Yucna 1 BBIYUCIIEHUS
11 Hatypanbnble u nensle yncina. [I[pu3Haku 1e1MMOCTH LEIbIX YACET
1.2 Crenens ¢ pamoHaIbHBIM ITOKa3areneM. CBOWCTBA CTENIEHH
13 Jlorapudm yncna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MbI
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBanHue BbIpaXeHH, coepKaluX Jorapu@msl
95 [IpeoOpa3oBanue BbIpaxeHUil, COAEPKALIUX CTENIEHHU C pallMOHAIbHBIM
' [I0Ka3aTesemM
2.3 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUSI U HEPABEHCTBA
26 Cucremsl JIMHEWHBIX YypaBHEHUH. PemieHwe NpUKIAaAHBIX 3a7a4 C ITOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU




2.7

CucreMbl ¥ COBOKYITHOCTH pPallOHATbHBIX YPaBHEHU U HEPABEHCTB

HpI/IMeHeHI/Ie ypaBHCHHI;'I, CUCTEM M HCPABCHCTB K PCHICHHUIO MAaTECMAaTHUYCCKHUX

28 3aJ1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTeN HayKu U peaIbHOM KU3HU
3 OyHKIMH U TpaPuKH
Oynkius. Ilepuonuueckue QyHxuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcumymMbl ¥ MUHUMYMBI GyHKIMHA. HawmbOosbiliee W HauMEHbIIEe 3HAYCHUE
(GyHKIMU Ha TPOMEXKYTKE
3.2 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [TokazaTenpHas u orapupmMudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu
34 Hcnonw3zoBanne rpadukoB (QyHKIUN 171 peHICHUS YpPaBHEHUW W JIMHEHHBIX
' CUCTEM
Hcnons3oBanne TpadukoB (QYHKOWA JUIS  UCCICJOBAHHS IPOILECCOB U
3.5 3aBUCHMOCTEH, KOTOpbhIE BO3HHKAIOT MPU PEHICHUU 3a7ad M3 OPYTHX Y4eOHBIX
IIPEAMETOB U pPEaIbHOM KU3HU
4 Havana marematnueckoro aHanusa
4.1 HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB
4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICI IPOU3BOIHOM
43 [IpousBonubie 3meMeHTapHbIX (QyHKUIUNA. DOpMysbl HaAXO0XKAEHUS MPOU3BOTHON
' CYMMBI, IPOU3BEACHMSI U YACTHOTO (PYHKIIHI
[IpumeneHne npou3BOAHON K HCCIENIOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxieHne HanOosbIIero 1 HauMEeHbIIEro 3Ha4yeHus (PyHKIMN Ha
OTpe3Ke
[IpumeneHne mNpPOU3BOAHOM JUIsl HAXOXKJIEHUS HAWIYYLIero peuieHus B
4.5 NPUKJIAJHBIX 3ajadax, JMJI1 OIpPENEJIEHHs CKOpPOCTH IIpolecca, 3aJaHHOIo
dbopmymoit uu rpagukom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
A7 WuTerpan, ero reomeTpuyeckuil 1 pU3NYecKuil cmbici. Beluncienue uHTErpana
' o gopmysne Hototona — Jleitbnuia
5 Teopus BepOsSTHOCTEH M CTATUCTHKA
UucnoBble XapaKTEPUCTUKH CIy4YailHBIX BEJIMYMH: MAaT€MaTHYEeCKOe OKHIaHHe,
aucnepcuss M CTaHJApTHOE  OTKJIOHeHue.  Ilpumepel  mpuMeHeHus
5.1 MaTEeMaTHYeCKOro OKHJaHUs, B TOM YHCJIE B 3a/adaxX U3 MOBCEJIHEBHOM KU3HU.

Matematuueckoe OXuaaHue OWHAPHON CIIy4ailHOW BeTMYMHBI. MareMaTudeckoe

OXHUJAaHUEC CYMMBEI CJ'Iy‘I&fIHI:IX BeIIMUMH. MareMaTnyeckoe OXHJaHUE U




JUCTIepCUsi TEOMETPUUYECKOT0 U OUHOMHUAIBLHOTO paclpeaeeHi

5.2

5.3

6.1

6.2

6.3

6.4

3akoH OONBIIMX YMCET U €ro poJib B HayKe, MpUpoje U obiiecTBe. BoiOOpouHbIi

METOJI MCCIENOBAHUN

IIpuMepsl HENpepbBIBHBIX  Clly4aliHbIX BeluyuH. IloHsATHE O IIOTHOCTH
pacnpezeneHus. 3aJa4y, IPUBOIAIIME K HOpMAJIILHOMY pacnpezenenuto. Ilonarue

0 HOPMAJIbHOM PacCIpeelICHUH
I'eomerpus

[unuaapudeckas MOBEPXHOCTh, OOpa3yrolye MHIWHAPUYCCKOW MOBEPXHOCTH,
OCb IWIMHApPUYECKOW moBepxHOcTU. LlunmuHap: ocHoBaHust u  OOKOBas
MOBEPXHOCTh, 00pa3yoIIas U OCh, IUIOIMIAAs OOKOBOH U MOJIHOHN MOBEPXHOCTH
Konnueckasi MOBEpXHOCTh, 0OO0pa3yroIue KOHUYECKOH IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MmoBepXxHOCcTU. KOHyC: oCHOBaHME U BeplIrHa, 00pa3yroIias
U OCh, IUIOMIAJh, OOKOBOM U TIONHOW MOBEPXHOCTU. YCEUEHHBIH KOHYC!
o0Opa3ymollue U BbICOTa, OCHOBaHUS U OOKOBasl MOBEPXHOCTh

Chepa u map: ueHTtp, paauyc, AHAMETp, IUIOMAAb IOBEPXHOCTH C(hephl.
BsaumHoe pacnonoxkenue cdepbl U MIOCKOCTH, KacaTeabHas IIIOCKOCTh K cdepe,
Iomaab cheps

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca

6.5

KomOuHanmu Ten BpameHHs W MHOTOTPAaHHMKOB. MHOTOTpPaHHUK, ONMUCAHHBIN

okoJ1o cdepsl, chepa, BliCaHHAST B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUS

6.6

[Tonsitue 06 o0vEMe. OcHOBHBIE CBOMCTBA 00HEMOB Ten. Teopema 00 oOBEME
NPSIMOYTOJIBHOTO TIapajulesienureaa W cieactBus u3 He€. OO0bEM IMIMHApA,

KoHyca. O0bEM 1mapa u miouaab chepsl

6.7

6.8

6.9

HO,I[O6HLI€ TCIa B  IIPOCTPAHCTBE. CooTHOIICHUS MCXKAY IUIOIAAsIMU

MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

Ceuenns HUJIMHOpAa (napannenLHo " TCPICHAUKYISAPHO OCI/I), CCUCHUS KOHYCa

(HapaJ'IJ'IeJ'IBHOC OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepH_II/IHY), CCUCHUA 1Iapa

BekTop Ha miiockoctu M B mpoctpaHcTBe. Cl0KEHHE W BBIUUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha uncio. Pa3zioxeHue BeKTopa mo TpEM HEKOMIUTAHAPHBIM
BektopaM. [lpaBwio mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX €

NMPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

6.10

[IpssMoyronbpHas cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHaTel BEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATax. Yroid Mexay Bekropamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BBIYKMCIIEHHE YITIOB MEXIY MPSIMBIMU U INIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METO/T ITPU PEIIEHUHA FTEOMETPUUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh MU ONEPUPOBATH MOHATUSAMH: OIpEAEICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHJIYKIHH;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pPAaCCY)KIEHUS IpU pPELIEHUU 3ajad,
OLICHUBATh  JIOTMYECKYIO  NPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, OINEPALUU Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis OMCaHUs PeajlbHbIX IPOLECCOB U SIBICHUN U MIPU PELICHUU
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUeOHBIX IPEAMETOB; YMEHHE
ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6amu; UCIONIb30BaTh rpadbl MpU pelIeHUH 3a1a4

YMeHue onepupoBarh MOHATUSAMU: HaTypalbHOE YHCIIO, IEJI0€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTENIEHb
C paluOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJBHOTO YHCJA, OCTATOK IO MOJYJI0, PalUOHAIBHOE YHCIIO,
UppAllMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBbIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™ EBKiIMIA MpH pelIeHnu 3a/1a4; 3HAaKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHE OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHIATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢GopmMa 3aluCHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUEe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3x3, onpeneinurenb  MaTpULBL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIE, MPPALUOHAIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEpHUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh YypPaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILBIO PA3JIMYHBIX NPUEMOB; pEIIAThH
YpPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIapaMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHHS MAaTEMaTU4YEeCKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (PYHKIIMHM, OrpaHHYEHHOCTh (YHKIUH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (YHKIMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHAs (YHKIIHSA, aCUMITOTHI Irpaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOMU3BOJHOM, NEpBOOOpaszHas, ONpeneNEHHbIN
MHTETpall; YyMEHHE HAXOJIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, 4YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHE HCMOJIb30BaTh IPOU3BOJHYIO JI HCCIEAOBAaHUA (YHKIIHM,
HaXO/JUTh HaMOOJbIIME M HAUMEHBIIWE 3HAUYEHUS (YHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM amlmapara MaTeMaTH4ecKoro
aHaJIN3a; MPUMEHATh NPOU3BOAHYIO MJII HAXOXAEHUS HAWIy4dlIEro

p€mi€HUA B NPHUKIIAJHBIX, B TOM YHCJIC COLHUAIIBHO-DKOHOMHWYCCKUX M




(bU3HYEeCKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00BbEMBI (PUTYD C TTOMOIIBIO
HHTeIpaJIa; HpI/IBOI[I/ITB HpI/IMepr MaAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
GyHKUIMsA, KOMIO3UIUS (QYHKIUH, TUHEWHas (YyHKUIWs, KBaipaTHYHAs
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (yHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GbyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKUUU; YyMEHUE
CTpOUTh TpadUKU HM3YyYCHHBIX (YHKUIHH, BBINOJIHATH MPEOOpPa3OBAHUS
rpaguKoB (YHKLUH, UCIIOJIB30BaTh TpaQUKH ISl U3yUEHHs NIPOLIECCOB U
3aBUCUMOCTEH, MPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealibHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJNB30BaTh CBOMCTBA W Tpapuku QYHKOUH IS
pelleHys] ypaBHEeHUH, HEPaBEHCTB U 3a/1au ¢ IapamMeTpaMu; U300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABUXKEHHE, pabOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTH yNpaBJIeHUs JUUHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEJ0BaTh IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHME MOJEINPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl IO YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTh MOHATUSAMU: cpellHee apudmMeTnieckoe, MeIuaHa,
HauOosblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEeHHe U3BJeKaTb,
MHTEPIPETUPOBATh MH(GOPMAIMIO, TMPEACTABIECHHYI0O B TaliHIax, Ha
quarpaMmax, rpadukax, OTpa)xarollyto CBOMCTBA peaIbHbBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJIUI U IUarpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IIPUMEHEHUEM
rpaguueckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; TrpapuuecKu
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIBIO  JIMarpaMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
CcOOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyIBI CIIOKEHHUS W YMHOXKEHHUS BEPOSITHOCTEH, (OpMyNy MOTHOU
BEpOATHOCTH, hopmyny bepHysn, koMOMHAaTOpHBIC (GaKTHl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOH BeNWYMHBI, (QYHKUMKU pacupeleieHus U IJIOTHOCTH
PaBHOMEPHOTO, I[IOKA3aTEJIbHOTO © HOPMAJIBHOTO  PpaCIpeCIICHHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHud Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHSATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCJIEIOBAHUMN; yMEHHE TNPUBOAUTH MPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCYKACHHUS ISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JBYTpaHHBIA Yyroj, TPEXTPaHHBIM YroJsl, CKpEeLIMBAIOLIUECs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE UCIOIb30BaTh IIPH
pelIeHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O TI'€OMETPUUECKUX IOHATUH H

BCJIMYHMH, PCIIAaTh CBA3AaHHBIC C HUMHW NNPAKTUYCCKHUC 3ala9Un
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YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (UTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUIBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesIeHNs U3y4aeMbIX (PUryp, BBIIBUTATh TUIIOTE3bI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11
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YMeHue onepupoBaTh MOHSITUSAMH: JBHJKEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYECCKHE OTHOIICHHS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEITUYHMHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJISIPHOE TIPOM3BEJCHUE, BEKTOPHOE IPOM3BEACHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOJ
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX ~ MPOIECCOB M  SIBJICHWH; YMEHHE paclio3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpUMEPBI  MATCMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUHCKONM UM  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenple uuciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaJIbHON cTeneHu. JeHCcTBHS ¢ apupMETHUYECKUMHU
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKazareseM. CBoiicTBa
' CTETICHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. JlecaTuynbie U HaTypaibHbIE JOrapu(MbI
JeiictBuTtenpHble 4yncia. ApupMeTHUECKHEe Onepaluu ¢  JeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpubmmkEHHBIE BEIYMCIICHUS, TPABUIIa OKPYTJICHHUS, IPUKUIKA M OIICHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUIECKHe ypaBHEHUS
2.5 Lenblie n 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpudeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuia cuctembl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpUIIbl




DOyHKINUK U TpaPUKH

OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuMU. [lepruogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
3.2 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTM  (DYHKIIMH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. HamOonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNU HAa IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IefdbIM Ioka3arteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccuu. @opmyina CI0KHBIX POLIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FI€MEHTAPHBIX (YHKIUN
[IpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxieHrne HanOOJbIIEro ¥ HauMEHBIIET0 3HaYeHUs! (YHKIMHM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Maremartuka: anredpa 1 Hadajga MaTEMaTHYECKOTO aHaju3a, reoMeTpus. Anredpa u Havana
MaTeMaTH4ecKoro aHanmsa (B 2 gactsix), 10 kmace/ Yacts 1: Mopakosuy A.I'., CemeHoB
I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; nmoa penakiuein Mopakosuua A.I'., OGmecTBo ¢
orpanndeHHo# orBeTcTBeHHOCThIO « 1Ol MHEMO3MHA»

* Maremaruka: anreOpa U Hayajla MAaTEMaTUYECKOT0 aHalln3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaTU4ecKoro ananusa (B 2 yactsx), 11 kmacc/ Yacts 1: Mopakosua A.T.,
Cemenos I1.B.; Yacte 2: Mopakosuu A.l'. u apyrue; noa penakuueir Mopakosuya A.l'.,
OO6miecTBO ¢ orpaHnueHHOM 0TBeTCTBEHHOCTHI0 « IOl MHEMO3UWHA »

* Maremaruka: anreOpa U Hayajla MaTEeMaTUYECKOT0 aHalin3a, reomeTpus. ['eomerpust, 10-
11 xmaccel/ byry3zoB B.®., [Ipaconos B.B. nox penaknueit Cagopauuero B.A.,
AxrmonepHoe obmiectBo «M3natenbeTBo «IIpocBerieHne

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

bubnuoreka I{OK https://m.edsoo.ru/3330f7ef
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