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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanmmzay, «l'eomeTpus», «BeposSTHOCTh M CTAaTUCTHKa» 0a30BOTO YPOBHS IS
oOyuvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMHA POCCUUCKOTrO 0Opa3oBaHUS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBIIIIOIIMMH OCHOBY JIJII CaMOPA3BUTHS W HEMPEPBHIBHOTO 00pa3oBaHWs,
IIEJIOCTHOCTh  OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBLHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCH.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajsa MaTeMaTHYECKOrO aHalW3a» SIBJISETCS OJHUM U3
Han0oJiee 3HAYMMBIX B IPOrpaMMe CTapIIeH MIKOJIbI, IOCKOJIBbKY, C OJTHOW CTOPOHHBI,
OH O00OecreynBaeT WHCTPYMEHTAIbHYIO 0a3y sl U3yYeHHsS BCEX €CTECTBEHHO-
HAyYHBIX KYPCOB, a C JPYroil CTOPOHBI, (OPMUPYET JOTUUECKOE W aOCTPaKTHOE
MBIIUICHUE YYallluXcsl Ha YpPOBHE, HEOOXOAUMOM JISi OCBOSHHS KYpPCOB
MH(POPMATHUKH, 00I1IECTBO3HAHMSI, UCTOPUH, CIOBECHOCTU. B paMkax 1aHHOrO Kypca
ydaliuecs OBJIaJIEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOW HayKH, KOTOpas
bopMynHpyeT CBOM TOCTHKEHHS B MaTEMaTUYECKOH (hopme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BUBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETHU3AIHIO, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiu3a B CTaplield IIKOJIE ydYalluecs
MOJIy4alOT HOBBIM ONBIT PEIICHUS MPUKIANHBIX 3a7a4, CaMOCTOSITEJIbHOIO
MMOCTPOCHUSI MAaTEMATHYECKUX MOJENEH peallbHbIX CUTyaluid W HHTEpIpETalnu
MOJIYYEHHBIX  PEUICHHM, 3HAKOMSITCS C  OpUMEpaMUd  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MOPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIIUMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc o6nagaer 3HAYMTEIBbHBIM BOCHUTATENbHBIM MOTEHI[MAJIOM, KOTOPBI
peanu3yeTcs Kak depe3 y4deOHbI Marepuall, cCocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocHOBe MeToMKM 00ydeHus anredpe u HauajaM MaTeMaTHYeCKOro aHaIu3a
JICKUT IEATEIbHOCTHBIA MPUHIUI 00 y4YEHHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOLIHAE COACPKATEIbHO-METOAUYECKUE JIMHUUA: «YHCIIa W BBIYUCICHUA,
«DyHKIMM U TpapuKn», «Y paBHEHUS U HEpaBEeHCTBa», «Hayana Maremaruyeckoro
aHainsa», «MHoOXecTBa U JIOTMKa». Bce OCHOBHBIE COEPKATEIBHO-METOANYECKUE
JUHUM W3Yy4yaloTCid Ha MPOTSHDKEHMHM JABYX JIeT OOy4YeHHsi B CTapllel IKoJe,
€CTECTBEHHO JIOIOJIHASA APYT APyra U MOCTEINEHHO HACHIIIAsCh HOBBIMA TEMAMH U
paznenamu. J[aHHBIA Kypc SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIMHSET B
cebe couepKaHHE  HECKOJIbKMX MaTeMaTUYeCKUX JTUCUUIUIMH:  anrelpa,
TPUTOHOMETPHS, MAaTEMaTUYECKUI aHaN3, TEOPUS MHOXKECTB U 1p. [lo Mepe Toro
KaK yyaniuecsi OBJaJieBaloT BcE€ Oojee NMPOKUM MaTEMaTHYECKUM arrapaToMm, y
HUX TIOCNIEJ0BAaTeIbHO (OPMUPYETCS M COBEPIIECHCTBYETCS YMEHUE CTPOUTH
MaTEMAaTHYECKYIO0 MOJIENb PEATBHON CUTYyalluH, IPUMEHATh 3HAHUS, TOJy4YCHHbBIC B
Kypce «Aurebpa W Hauyajga MaTeMaTUYECKOro aHajau3a», s pelieHus
CaMOCTOSAITESILHO  CPOPMYJIMPOBAHHOM MaTeMaTHMYecKOW 3ajJayd, a 3aTeM
UHTEPIPETUPOBATH ITOJIYYEHHBIN PE3YIbTaT.

CopeprxarenbHO-MeTOANYECKasT JIMHUSA «YMCiIa M BBIYMCICHUS) 3aBEpIUACT
(opMupoBaHUE HABBIKOB MCIIOJIB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO B OCHOBHOM MIKoje. B crapmieil mkosne ocoboe BHUMaHUE yJIelsieTcs
(OpMUPOBAHUIO TPOYHBIX BBIUMCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B CeOs
UCMOJIb30BaHUE PA3JIMYHBIX (OPM 3amUCH JAEHCTBUTENBHOIO YHUCHA, YMEHHE
pallMOHATIBHO BBINNOJHATh JEUCTBUS C HUMM, JelaThb IPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUA MAaTEMAaTUHYECKUX KOHCTAHT, OLICHUBAHNS YUCIIOBBIX BBIPAXKCHUN.

JIuansa «YpaBHEHUS M HEPABEHCTBA» pEANU3YyETCs Ha IMPOTSIKEHUH BCErO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
pPa3IMYHBIMUA METONAMHU PEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapu(MUYECKUX U  TPUTOHOMETPHUYECKHX  YpaBHEHHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOXJEHUWE HauOOJIBIIMX W HAaUMEHbIIMX 3HadYeHW ¢QyHkuuud. JlaHHas
colepKaTeNlbHas JUHUS BKIOYaeT B cebsf Takke (opMupoBaHMEe YMEHUMH
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



collepKallluX CTeNeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
MaTtepuaia IpOUCXOIUT JalbHeHIlIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIUICHUST ydaluxcsi, (OPMUPYIOTCS HABBIKM JCAYKTUBHBIX PacCyXKICHUH,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. AnreOpa npeaiaraer 3¢ peKTuBHbIe
MHCTPYMEHTBI [JIsl pELIEHUs] MNPAKTHUYECKUX U €CTECTBEHHO-HAay4HbIX 3a/ad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H TpadUKU» TECHO
NeperieTaeTcs ¢ IPYruMU JIMHUSAMU Kypca, MOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
NOCJIEIOBATEeNIbHOCTh U3YUEeHHs MaTepuana. M3yuenue cTeneHHon, moKa3aTeabHOM,
JorapuMUYECKON U TPUTOHOMETPUYECKUX (YHKLHNA, UX CBOWCTB U TpadUKOB,
UCIOJIb30BaHue (DYHKUMM JJI1 pelieHus 3a1a4d U3 Apyrux y4eOHbIX MPEeIMETOB U
peanbHON >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHYEeCKUM AaHaJIM30M, TaK U C
pelieHreM ypaBHEHUM U HepaBeHCTB. IIpu 3TOM Ooiibllioe BHUMaHUE YIENSIETCS
(bopMHUPOBaHUIO YMEHHS BhIpakaTh POPMyIaMH 3aBUCUMOCTH MEX]TY Pa3TuYHBIMU
BEJIMYMHAMH, HCCJIEN0BaTh TOJyYEeHHbIE (YHKIUH, CTPOUTh HX TrpaduKH.
Matepuai 3Toi cojiep>KaTebHOM JTMHUN HAIEJIEH HA Pa3BUTHE YMEHUM U HABBIKOB,
MO3BOJISTIONINX BBIPAXKATh 3aBUCMMOCTH MEXKy BETUUMHAMU B pa3nyHoOi (opme:
aHaJUTUYECKOU, Tpaduuecko u ciaoBecHoW. Ero wu3ydeHume crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3alllH, KCTI0JIb30BAHHUIO AaHAJIOTHH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr Kak MaTeMaTH4YEeCKHUX, TaK U MPUKIAJHBIX 3a7a4,
JOCTYITHBIX 00YYaIONIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTD MCCIIEA0BATh U
CTpOUTH Tpapuku GYHKIUH, ONIPEACIISITh UX HANOOJIBIITNE K HAUMCHBIIINE 3HAYCHUS,
BBIUUCTISATh TUTOMIaAn (GUTYp U OOBEMBI TEJ, HAXOJUTh CKOPOCTH M YCKOPEHHUS
npoueccoB. JlaHHas coaep:kaTenbHasi JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MIOCTPOCHHSI MaTEMAaTHUYECKUX MOJIENIed pealbHbIX CUTyallud, HaXOXKICHUS
HaWJIy4IlIeT0 PEUIEHUs B MPUKIAJAHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHYeCKOro aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBHO-TOTUYECKOTO M KPEATUBHOTO MBIILICHUS,
dbopMHUpOBaHUIO YMEHUH pPACIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMaTHUKH B HayKe,
TEXHUKE M HcKyccTBe. OOydarommecss y3HaIOT O BBIIAIOIIMXCA PpPEe3yJbTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTUSA MaTEMATUKU KaK HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MMPOHU3BIBAIOT BECh KYyPC IIKOJBHOW MAaTeMaTUKH U Mpeiarator
HanOoJiee YHUBEPCAIBbHBIN S3bIK, OOBEAUHSIIONINI BCE pa3fesbl MaTEMaTUKU U €€
MPUJIOKEHHUH, OHU CBA3BIBAIOT Pa3Hble MATEMATUYECKUE TUCLUUIUIUHBI B €AUHOE



nenoe. IloaroMy BakHO AaTh BO3MOYKHOCTH IIKOJBHHUKY NMOHMMAaTh TEOPETHUKO-
MHOXECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHKM M MCHOJIB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa ¥ Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI ~MAaTEMaTHYECKOIO  MOJEIHMPOBAHMS, KOTOPBIE  IPU3BAHBI
c(hopMHpPOBaTh HABBIKK OCTPOEHUS MOJIEIEH peallbHbIX CUTYyalluid, UCCIEIOBaHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHUYeCKOro aHaiu3a |
MHTEPIPETALNH MTOITYUYECHHBIX PE3YJIbTATOB. Takue 3a1aHus BIUIETEHBI B KAXKbIN U3
pa3ziesioB IpOrpaMMBl, MOCKOJIBKY BECh MATEPHUAII Kypca IUPOKO UCTIOIb3YETCS IS
peuieHns NpUKIaAHbBIX 3aaad. llpy pemeHnHn peanbHBIX NPAKTHUYECKUX 3a/1ad
y4yaluiuecs pa3BUBAlOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HCIOJb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobiemy. JlesTenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lay OpraHM3yeTcs B MpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa W Havaia
MaTE€MAaTHYECKOTO aHAIN3a.

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeIHEro oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyYeHHsS T€OMETPUH B HANpPaBICHUH JIMYHOCTHOTO
pa3BuTHs OO0y4aromuxcsi, (GopMUpPOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oO0yyarouumxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH M MPOUCXOKIECHUH T€OMETPUUYECKUX
a0CTpaKIIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapakTepe OTpaKeHHU
MaTEMATUUYECKOW HAYKOW SIBJIEHUH U MPOILIECCOB PEAJILHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMAaTUYECKOI0 MOJICIIMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUAIIUXCS, a
TaK)K€ KAa4eCTB MBIIUICHUS, HEOOXOAMMBIX I aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomerpust siBIsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KakKk oOO0ECreYrBacT BO3MOXKHOCTh H3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAIpaBJIE€HHOCTH, TAK U T'YMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YyUYECHUU OO0YUYAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TOCTPOCHUU IIEMOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/ad, YMEHUE BBIIBUIaThb U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPHU PEIICHUU 3a7ad4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHue OprueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNIbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIBHOTO ObITHS, (opMa



OTPaXKEHUSI OKPYXKAIOUIET0 MUpPA, YCIOBHE YCHEIIHOTO TMO3HAHUS U AKTHUBHOTO
npeoOpa3oBaHus  JAecTBUTENbHOCTH. OnepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSIET pa3HbIC BUJIbI YUEOHOM U TPYIOBOM AEATEILHOCTH, SIBISETCS
OIHUM U3 MpOo(PeCcCHOHAIBHO BaXXHBIX KayeCcTB, IMOATOMY akTyajbHa 3ajaya
dbopmupoBaHusi |y OOydYarONIUXCS  MPOCTPAHCTBEHHOTO  MBIIIJIEHUS  Kak
Pa3HOBUAHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 0 MHOTUM HAIMPABJICHUSIM.

Ilenbs ocBoeHusi mporpammbl yueOHOro kypca «I['eomerpusi» Ha 06a3zoBOM
ypoBHE 00yueHuss — oOieoOpa3oBareabHOe U OOLIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M UCTIOIb30BaAHUS
CUCTEMAaTHYECKUX TeOMETPUYECKUX 3HAHMM W  JEUCTBUH, crHerudUUHBIX
F€OMETPUHM, BO3MOXKHOCTH  YCICIIHOTO  MPOJOJDKEHHS  Oo0pa3oBaHUs IO
CHEIUATIBHOCTSM, HE CBS3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma no reomMeTpur Ha 0a30BOM ypOBHE TIpe/HAa3Ha4Y€Ha IS
00yJaromuXcs CPEeIHEH IIKOJIbI, HE MCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHCHUM
Ha YpOBHE OCHOBHOTO oO0mIero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIIME MaTEeMaTUYECKUE YMEHUS, CBSI3aHHBIE CO
crienupuKor reoMeTprur M HEOOXOAUMBIE JIJIsl )KMU3HU B COBPEMEHHOM OOIIIECTRBE.
Kpome 3Toro, oHM UMEIOT BO3MOKHOCTh U3YyYUTh T€OMETPHI0 OoJiee IIyOOoKo, eciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1esITeTbHOCTH.

JlocTkeHue el OCBOEHUS TMPOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIMX 3adad. [IpHOpUTETHBIMH 3aJayaMH  OCBOCHHS  Kypca
«I"eomeTpuny» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISrOTCS:

e (opmupoBaHue TpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHUe MPEACTABICHHS O MHOTOIPAaHHUKAX U TeIaX BPAIICHUs KaK
0 BaXKHEHIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJISIOUIUX OIKCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOLIETO MUPA;

e (opmupoBaHue yMmeHHUsS pacrlo3HaBaTh Ha YEpPTEkKaxX, MOACIAX U B
peaJbHOM MUPE MHOTOTPAHHUKU U T€Ja BpalllCHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3aJlad Ha MOCTPOCHUS Ha M300paKCHHSIX
POCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSAMH O
MHOTOTpaHHUKaX M TeJlaX BPaIllEHUs] 1 UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHHE  ANTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3aj]ady;
dbopMupoBaHUE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyX/IeHusi B XOJie pEUIeHUs CTePEOMETPUUYECKHX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;



e Pa3BHUTHE MHTEIIEKTYaJbHbIX U TBOPUYECKUX CIOCOOHOCTEN 00yUaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTHU
MBIIUICHUS;

e (opmupoBaHue PYHKIIMOHATIBHON rPaMOTHOCTH, PEJIEBAHTHON Fr€OMETPHH:
yMEHHUE PaCIiO3HABATh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KU3HEHHBIX CUTYallUAX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, POopMyIUpOBaTh UX HA A3BIKE T€OMETPUH U CO3/1aBATh
FCOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar s perieHus PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OIEHUBATH MOJIYUYEHHbBIC PE3YIIbTaTHI.

OTnUuuTEeNbHOM OCOOEHHOCTHIO MPOTPaMMBbl SIBISIETCS BKIIOUEHUE B KypC
CTepEOMETPHH B Hauaje ero U3y4yeHus 3a/1a4, pelaeMbIX Ha YPOBHE HHTYUTHBHOIO
NO3HAHUS, U OINpeACIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE HHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaJTbHEHIIIEMY
U3YUYCHHIO TIPEIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4daluxcs B Kypce CTEpEOMETPHUH MPOBOAUTCSA 3a CUET PEIICHUS 3a71a4 HAa CO3/IaHHE
POCTPAHCTBEHHBIX O0Opa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpaza MNPOBOAMUTCA C ONOPOM HA HAJSIAHOCTH, a
OTepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHUS OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOJIHOTO COJIEPHKAHUSA.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TJIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpamieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacmnpenemnsieTcss He TOJIBKO MO COACePKaTEIbHBIM JIHHUSAM, HO H 110 T0J1aM 00Y4YCHUS
Ha yPOBHE CPEIHET0 00IIero 00pa3oBaHus.

Conepxxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacnpenelEHHbIM [0 TroaaM OOyd4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJTI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.



VYuebHniii kypc «BepoaTHOCTH M CTaTUCTHKa» 0a30BOTO YpPOBHS SIBISETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOIO ydyeOHOro kypca 0a30BOro ypoOBHS
ocHOBHOU mmikosbl. Kypc mpeaHazHaueH s (GOpMUpPOBaHUS Yy OOyYarolmuXcs
CTaTUCTUYECKON KYJIbTYpbl W IIOHUMAHUS POJM TEOPUM BEPOSATHOCTEH KakK
MaTeMaTU4YeCKOr0 MHCTPYMEHTA JJIsl U3YyUYCHHS CIIyYalHBIX COOBITHM, BETUYUH U
npoueccoB. Ilpu m3yueHum kypca oOoOramaroTcsi MPEACTaBICHUS YYallUXcsi O
METOJAX UCCIEIOBAHNUS U3MEHUYUBOIO MUPA, pA3BUBACTCS IOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTHM MaTeMaTHYECKUX METOJIOB IO3HAHMS KaK HEOThEMJIEMOM YacTh
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

Conepxkanue Kypca HampaBj€HO Ha 3aKpEIUICHUE 3HAHWH, MOJYYEHHBIX MpHU
M3YYEHUU KypCa OCHOBHOW IIKOJIBI U HA PAa3BUTHUE MPEACTABIECHUN O CIyYaWHBIX
BEJIMYMHAX U B3aUMOCBS35X MEXKIY HUMHU Ha BaXHBIX ITPUMEPAX, CEOKETHI KOTOPBIX
MTOYEPIHYTHI U3 OKPYIKAIOIIETO MUPA.

B cooTtBeTcTBHMM ¢ yKa3zaHHBIMU IIEISIMH B CTPYKType Y4eOHOro Kypca
«BeposiITHOCT, M CTaTHCTHKA» CpeaHEH IMIKOJIbI Ha 0a30BOM YPOBHE BBIICIICHBI
CIeIyIOIIME OCHOBHBIE cojepkaTenbHble NUHUU: «CiydailHble COOBITHS H
BEPOSTHOCTHY, «CiTydaliHbIe BEJIMUUHBI U 3aKOH OOJIBIIIMX YUCETD).

BaxHyro 4acTth Kypca 3aHUMAaeT HM3YyYCHUE TE€OMETPUYECKOro U
OMHOMMAIILHOTO pacIpeiesIieHui U 3HAKOMCTBO C MX HETIPEPHIBHBIMU aHAIOTaMU —
[I0OKA3aTEJIbHBIM U HOPMAJIBHBIM PacpeacICHUSMU.

Conepxanue muHuK «CiaydaiiHble COOBITUS U BEPOSITHOCTUY CIY>KUT OCHOBOM
st (popMuUpOBaHMS TPEACTABICHUM O paclpeiesieHud BEPOATHOCTEH MEXIy
3HAUEHUSMHM CITyYalHBIX BEIIMYWH, a TaKXKe 3Ta JUHUS HeoOXonuMa Kak 0aza s
U3YYCHHsI 3aKOHA OOJBIINX Ynced — QyHAaMEHTAIBHOTO 3aKOHA, IEHCTBYIOIIETO B
pUPOJIE U OOIIECTBE U UMEIOIIETO MaTeMaTHuecKyo (popmanuzanuo. CaMm 3aKoH
OONBIIMX YHWCEN TMpeasiaracTcsi B O3HAKOMUTENIBbHOW (OpMe C MUHUMAIBHBIM
MCIIOJIb30BaHUEM MaTeMaTH4YECKOro ¢hopMann3ma.

TeMbl, CBsSI3aHHbIE C  HEOPEPBIBHBIMH  CIyYalHBIMM  BEJIMYMHAMM,
AKLIEHTUPYIOT BHUMAHUE IIKOJBHUKOB HA ONHWCAHUM W HW3YyYCHUU CIIyYalHbBIX
SBJIICHUN C TOMOINBIO HENpPephIBHBIX (pyHKIH. OCHOBHOE BHUMAHHE YIEISIETCS
[I0KA3aTEeIIbHOMY U HOPMAJIBHOMY PAcCIpEeAEICHUs M, IIPU OTOM IPEAIOJIaracTcs
O03HAKOMUTEIBHOE N3y4YeHUE MaTepuala 06e3 10Ka3aTeIbCTB MPUMEHIEMBIX (DAKTOB.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE



B yueOHOM miiaHe Ha M3y4yeHHE Kypca ainreOpbpl M Hadajdl MaTeMaTH4eCKOro
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCA 2 yaca B Hexenmto B 10 kiacce u 3 vaca B
Henento B 11 kiacce, Bcero 3a jBa rojia o0yuyenus — 170 gacos.

Ha n3yuenne reomerpum orBoautcs 2 yaca B Hegemo B 10 kimacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0ydenus - 102 yueOHbIX yaca.

Ha wu3yuenme kypca «BepoATHOCTh M CTAaTUCTHKa» HAa 0a30BOM YPOBHE
oTBOAUTCA | yac B HEJENIO B TE€UEHHE KaXJA0ro roja o0yueHus, Bcero 68 yueOHbIX
YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
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Yuciaa v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JI€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoANYEcKre  JIpoldu.  Apudmerndeckue  omnepamuu  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
ApoOeil U MPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]ad U3 Pa3jIudHbIX OTpaciei
3HAHWUU U pEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanpHblE W HUpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubnmxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYMCICHUM.

Crenmenb ¢ wmenbiM  nokasareneM. CranpaptHas  Qopma  3amucu
JNeUCTBUTENBHOrO yucna. Mcrmonb3oBanue moaxomsmied  QopMbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKUX 3a]ad M MPEACTaBICHHUS
JTAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  c
apu(pMETUUECKUMHU KOPHSIMU HATYpPaJIbHOM CTEeHH.

CuHyC, KOCUHYC M TaHT'€HC YUCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

[Ipeo6pazoBanue TPUTOHOMETPUUECKUX BbIpaKEHU M. OcHOBHBbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHcTsa. Merton
UHTEPBAJIOB.

Pemmenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IprMmeHeHne ypaBHEHUN U HEPABEHCTB K PELIEHUIO MATEMATUYECKUX 3a/1a4 U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U PEaIbHOM KU3HH.

DOyHKUUM U TPaPUKH

OyHkmus, crnocoOwl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmaO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIE (QYHKIUU.

Crenennas (pyHKIMsI ¢ HATypaJlbHBIM U LIEIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTEIEHHU.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKHUX
(GyHKIIMI 4HCIIOBOTO apTryMEHTA.



Hayvayia MaTeMaTH4€CKOI0 aHAJIH3A

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIE TOCIEA0BATEIBHOCTH.

ApudmeTndeckas u reomeTpuueckas nporpeccuu. beckoneuno yObIBaromias
reomeTpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIEH T€OMETPUUECKOM
nporpeccund. @opmyna CIOXKHBIX MPOLEHTOB. Mcnonb30BaHME MPOTrpeccur s
pelIeHus pealibHbIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoOk€ecTBO, Omnepaluu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOI'O amnmnapara Jis ONUCAHUSl pPeabHBIX
IIPOLIECCOB U SIBJICHUM, PU PEIICHUN 3a7]a4 U3 IPYTUX y4eOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATUS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCMOMAaTHYECKOM ITOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHOe pacnosio)keHue MNpsIMBIX B IPOCTPAHCTBE: IEpPECEKarommecs,
napajielbHble M CKpelluBaroluecs: mnpsimble. [lapamienbHOCTh MOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NAapajUlejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[apaJuIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTD NMPAMON U IUIOCKOCTHU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJI MEXAY NPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJuIeNIbHbIE INIOCKOCTH; CBOMCTBA MapAJLICIIbHBIX
iockoctel. [IpocTeifne npocTpaHCTBEHHBIE (GUTYpPHI HA TUIOCKOCTH: TETPAdIp,
KyO, Mmapajiesenunea; NoCTPOCHHE CEUCHU.

[leprieHAUKYIISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSMbBIC IMAPAUICIBHBIE W MEPHEHAUKYISIPHBIE K ILIOCKOCTH,
[IPU3HAK [EPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeOpeMa O NpsMOu
MEPIEHANKYJAPHON IUIOCKOCTH. YTJIbl B IMPOCTPAHCTBE: YIOJ MEXIY MNPAMON U
IUIOCKOCTBIO;  ABYIPaHHBIM  YroJ, JIMHEWHBIM Yroia JABYIPaHHOrO  yrija.
[leprieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT TIPSIMOM JIO0 THTOCKOCTH, MIPOEKITUS GUTYPHI HA TUIOCKOCTh. [leprneHauKyspHOCTh
IJIOCKOCTEM: MPU3HAK MEPHEHAUKYISIPHOCTU JIBYX IUIOCKOCTEU. Teopema O TpEX
MEPIIECHANKYJIIAPAX.

MHoOrorpaHHuKH

[ToHsATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBINYKJIbIE
Y HEBBINMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipru3ma: N-yronpHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBasl U
MOJIHAs MTOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajiefienune]; 1 ero coucrtsa. [lupamupma: N-yronpHas nupamMuia, rpaHd U



OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJHAs MOBEPXHOCTh MUPAMUIbI; TpaBUIbHAS U
yCceu€HHass mnupaMuaa. OJIEMEHTbl Mpu3Mbl © nupamuabl. [IpaBunbHbIE
MHOTOTPaHHUKHU: MOHSTHE MPAaBWIBHOTO MHOTOTPAaHHUKA; MPaBWIbHAs MpU3Ma U
MpaBWIbHAS THUPAMUIA; NOpaBWIbHAsA TPEYrojbHAs MNHPAMUIA W NPABUIbHBIN
TeTpa’ap; KyO. IlpeacraBneHue O MNpPaBUIBLHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeka’ap v ukocadap. CeueHus Mpu3Mbl U MUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOMH,
IJIOCKOCTH. DJIEMEHThI CAMMETPUHU B TUPAMUIAX, MapAJUICIECUNEaX, IPABUIbHBIX
MHOTOTPpaHHUKAX.

Boluncnenue 5JeMEHTOB MHOTOTPAHHUKOB: péOpa, JAUaroHaid, YrJbl.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJHOM TMOBEPXHOCTU MPSAMOU MPHU3MBI,
IUI01Ia/1b OCHOBAHMM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH NpsiMOii ipu3Mbl. [nomansb
OOKOBOUM TOBEPXHOCTH M TIOBEPXHOCTH TMPABUJIBHOW MHUPaMUIbLI, Teopema o
iomaau yceuéHnon nupaMuibl. [lonsatue 06 o0béme. OOBEM MUpaMuabl, TPU3MBI.

[TogoOuple Tena B mpocTtpancTBE. COOTHONMICHUS MEXKIY TUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

[IpencraBnenne JaHHBIX C TOMOIIBI0 Tabmuiy u auarpamm. CpenHee
apudMeTHIeCKOe, MeauaHa, HauOoJblllee W HAWMMEHbIee 3HAYCHMs, pa3Max,
JTUCTIEPCHS] 1 CTAaHJIAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CrnydaliHble SKCTIEpUMEHTHI (OTBITHI) M CIy4allHbIe COOBITHS. DIeMeHTapHbIe
coObITHsl (McX0bl). BeposTHOCTH ciydaifHOro coObITHs. biu3ocTh 4YacToThl H
BEpOATHOCTHU cOObITHI. Cily4yailHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coObITHsIMU.  BeposiTHOCTH  COOBITUH B ONBITaX C  PABHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITHIMHU.

Omnepanuu HajZ COOBITUSIMU: TTepecedeHre, 00beAMHEHUE, TTPOTUBOTION0KHbBIE
coObITus. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHas BEPOATHOCTh. YMHOXKEHHUE BEPOATHOCTEW. JlepeBo cCiydailHOTo
akcniepuMenTa. @opMyra MmojaHoN BeposTHOCTU. HezaBucuMBbIE COOBITHA.

KomMOunatoprnoe npaBmino ymHoxkeHus. [lepectanoBku u dakropuan. Yucio
couetanuii. Tpeyronsauk [lackans. ®opmyna 6mHomMa HproToHA.

bunapnblil ciy4ailHbIil ONbIT (MCHIBITAHUE), yCIIEX U Heynauya. HezaBucumbie
ucnbiTanug. Cepus HE3aBUCHUMBIX HCHBbITaHWK A0 mniepBoro ycmexa. Cepus
HE3aBUCHUMBbIX HUCTIIBITAHUN bepHyIu.

Cnyvaitnas  BenuuuHa. Pacnpenenenue  BepostHoctei.  [{uarpamma
pacnpenenenusd. Ilpumepsl pacnpeneneHuil, B TOM YHCIE, T€OMETPUYECKOE U
OMHOMUANBHOE.

11 KVIACC



Yuciaa v BbIYMCICHUS

Harypanbnbie u nensle yncia. [IpusHakyu 1e1mMmMoCcTy LENIbIX YUCelI.

CreneHb ¢ palMOHAbHBIM MTOKa3aTeneM. CBOMCTBA CTENEHMU.

Jlorapudm uucina. JlecsiTHaHbIC U HATYpaIbHbIE JOTapU(MBI.

YpaBHeHUA ¥ HEPABEHCTBA

[IpeoGpazoBaHue BBIpAXKEHHM, COAEPKAITUX JOTAPUPMBI.

[IpeoOpa3oBaHue BBIpAXKEHUM, COJEPKAIIUX CTEINEHH C palluOHAIbHBIM
MIOKAa3aTENEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenpHbIC YPABHEHUS U HEPABEHCTRBA.

Jlorapudmudeckue ypaBHEHUSI 1 HEPABEHCTBA.

Cucrtembl TMHEWHBIX ypaBHEHUHN. PellleHne NMpUKIaIHBIX 337a4 C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PallUOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMmeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTUUYECKUX
3a/1a4 U 3a71a4 U3 Pa3IuYHBIX 00JIaCTel HAYKU U PeabHOM KU3HH.

DYyHKIUHN U TPaPUKU

Oyukius. [lepuonnueckue pyHkunn. [IpoMexyTku MOHOTOHHOCTH (DYHKITHH.
MakcumMyMbl U MUHUMYMBI (yHknuu. HauGoinbliee ¥ HavMeHblliee 3HAYCHHE
(GYHKIIUU HA TIPOMEKYTKE.

Tpuronomerpudeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

[lokazarenbHas u norapupmMuyeckast PyHKIIUU, UX CBOMCTBA U TpaduKu.

Hcnons3oBanue rpadukoB QyHKIHMA IIsI PEIICHUST YPaBHCHUH W JIMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (QYHKIUN [JI9 HCCIEIOBAaHUS TMPOIIECCOB H
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT NP PEUICHUW 3a]ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hayajia maTeMaTH4eCcKOro aHaIu3a

HenpepriBubie GhyHKIIMKA. MeTOI MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[IpowsBonnass ¢ynkuun. ['eomerpudeckmii u  QU3NYECKUN  CMBICI
MIPOU3BOJHOM.

[IpousBomnble  dneMeHTapHBIX  (QyHKIUA.  DOpMyNnbl  HAXOXKICHHS
MIPOU3BOTHON CyMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[TpumeneHnne MpOU3BOAHON K MCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
sKkcTpeMyMbl. HaxoxaeHne HanOoblIero 1 HaMMEHBIIETO 3HaYeHUsT QYyHKITUU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM ISl HAXOXKICHHS HAWJIY4IIErOo PEUICHHS B
NPUKIAAHBIX 3a/Ja4axX, Mg OINPENEJIEHUs CKOPOCTH IIpoLEecca, 3aJaHHOTO
dbopmynoit uin rpagukom.



[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.
Wurerpan, ero reoMeTpuuyeckud u (U3MUYECKUH CMbIca. Boeluucnenue
uHTerpaia no gpopmyne Hetorona—Jlelionuna.

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HATUHIPUYECKON
MOBEPXHOCTH, OCh LWJIUHJIPUYECKOW TMOBEpXHOCTU. LluauHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3zyromlas W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHa, 00pa3yromasi
U OCh; TUIOIIAIb OOKOBOM U MOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue
U BBICOTA; OCHOBAHUS ¥ OOKOBAsi MOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IUIOMAL MOBEPXHOCTH ChEpHI.
Bsaumuoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MIIOCKOCTh K cepe;
I0maab cepol.

N3o0paxenue Ten BpallieHus Ha TUIOCKOCTH. Pa3BépTka MuIMHApa U KOHYcCA.

KoMOuHanuu Ten BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHUK, ONTUCAHHBIHI
okoJ10 cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAILCHUS.

[Tonsitue 00 06BEMe. OcHOBHBIE cBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIBHOTO Tapajuienienumnena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM I1apa 1 1iomaab cepol.

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMIATISIMU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Cedenus nwmHApa (MapajyiebHO U MEPICHAUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapayieIbHOE OCHOBAHUIO M IIPOXOJSIIEE Yepe3 BEPUINHY), CEUCHHUS 1Iapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bekrtop Ha miockocTd U B ipocTpaHcTBe. ClIOkKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEeKTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agad, CBA3AHHBIX C
IPUMEHECHUEM TMpaBUi JACUCTBUUA € BeKTopamu. I[IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHATax. YTol Mexay BekTopamu. CKalipHOE TNPOU3BEIACHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbBIMU U IJIOCKOCTSMH. KOOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3aaY.

UucnoBble  XapakTEPUCTUKU  CIy4aWHBIX  BEJIMYMH: MAaTEMaTUYECKOE
OXKHMJIAHWE, JIUCTIepCHUs] W CTaHIapTHOE OTKIOHeHue. [Ipumepbl npUMEHEHUs
MaTeMaTH4eCKOro OXHUIaHUs, B TOM YKCIE B 3ajayax W3 MOBCEIHEBHOW KU3HHU.
MaremaTnueckoe OKujlaHue OWHAPHOM CiydyalHOW BeNWYMHBI. MaTeMaTthueckoe



OKHJJaHUE CYMMBbI CIy4alHBIX BETUYMH. MaTeMaTH4ecKoe 0KUIAHUE U TUCTIEPCUS
reOMETPUUYECKOr0o 1 OMHOMHUAIBLHOTO PACTIPEAEICHUI.

3akoH OOJBIIMX YHCEI W €ro pojib B HayKe, NpPUPOJEe U OOIIECTBE.
Bb160po4HbIN METO1 UCCIEA0OBAHUM.

IIpumepsl HENpEpBIBHBIX CiydyalHbIX BenuuyuH. [loHsaTHE O 1UIOTHOCTH
pacnpeneneHus. 3agadu, NPUBOASIINE K HOpMaIbHOMY pacnpeneneHuto. [lonstue
0 HOPMAaJIbHOM PacHpeeIeHHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MatemaTuka» XapaKTepHU3yITCs:

I'pasicoanckoe éocnumanue:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICCTBOBATh C COIHAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUH C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

Hampuomuueckoe eocnumanue:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUHUCKON MaTEMAaTUYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHX JOCTHIXKEHHM B JPYrUX HayKax, TEXHOJOTHAX, cdhepax
SKOHOMUKH.

Jlyxo6Ho-HpascmeeHH020 60CNUMAHUA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMUPOBAaHHOCTHIO  HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

Icmemuueckoe gocnumanue:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCHIPUUMUYUBOCTHIO
K MaTeMaTU4YECKHUM acIleKTaM pa3jIuyHbIX BUJIOB UCKYCCTBA.

QDu3uueckoe eocnumanue:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTH ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATETbHOCTHIO.

Tpyooeoe eocnumanue:



TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM LIEHHOCTU TPYIOJIOOMS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

AKonozuueckoe ocnumanue:

c(OpPMHUPOBAHHOCTBHIO HIKOJIOTHYECKON KYyJIbTYypbl, MOHUMAHHEM BIIUSHUS
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
00JIaCTH OKPY’KaIOIIEH Cpeibl, IJITAHUPOBAHUS MOCTYNKOB U OLICHKU UX BO3MOKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIICH CpeIbl.

Ilennocmu nayunozo noznanus:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKh Kak cQepbl YeIOBEUECKOW eATEeIbHOCTH, 3TaroB e
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0eucCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHbIMU OeUCEUMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1accupuKauy, OCHOBaHUA JJIsi OOOOIIEHUS U CPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeunss B (aKTax, [AAHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npeajgaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
POBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTesbCTBa MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh HauOoJiee TMOAXOASIIIMA ¢ YUYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
O00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUSA, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
MPEINOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PaGota ¢ undopmanueii:

BBISBJIATH AeUIIUTHI UHPOpPMAIUHY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUIS PELICHUS 3a]1a4u;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WLTIOCTPUPOBATh IpaPpUUECKH;

OLICHUBATH HaJIEXKHOCTh uHpopManu o CaMOCTOSITEJILHO
c(hOopMyJIUPOBAHHBIM KPUTEPUSIM.



2)  VHusepcanvnvle  KOMMYHUKAmueHbvle  Oelicmsus,  00ecnedusarom
chopMUpOBaAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

OO61enue:

e BOCIPHUHUMATH B (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMH
Y [IEeJIIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOO TOUKY 3PEHUS
B YCTHBIX U NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS IO XOAYy pPeIlCHHS
3aJ1auyu, KOMMEHTHUPOBAThH IMOTYUYEHHBIN pE3ysIbTaT;

e B X0fe 00CYXKACHHS 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI,
pOOJIEMBI, perIacMoOM 3aJa4M, BHICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPYXKUBATh pa3lInYUe M CXOJCTBO TO3UIIUN; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTAaThl  PEIICHHWS  3aJayd,  JOKCIIEPUMECHTAa,
UCCIICIOBAaHUS, TIPOCKTA; CAMOCTOSTEIIbHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
C y4€TOM 3aj1a4 MPE3CHTAINNA U OCOOCHHOCTEH ayIUTOPHUH.

CoTpynHHYECTBO:

e IIOHUMATh M MCIIOJIH30BATh MPEHMYIIECTBA KOMaHIHOW U MHIANBUAYATbHOM
paboOThI TMPHU pENICHUH YYEOHBIX 3ajJlay; MPUHUMATH IICJIb COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, OTOBApUBATHCS, OOCYXKIATh IMpOIeCC U
pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e YY4acCTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYXIeHHS, 0OMEH MHECHH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJMHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMU KOMaH/Ibl; OLICHUBATh
KayeCcTBO CBOETO BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanvhvie pezyiamuensle oeticmeus, 006ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 33Ja4H, BEIOMPAThH CIIOCO0 PEIICHUS C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHMH KaK OCO3HAHHS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa
pEIIeHHs] MaTeMaTHIEeCKOM 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPY PEIICHUH 3a1a4H,
BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY Pe3yJIbTaTa BHIYUCICHUN.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPECTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHSATUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBIPAKCHUH U PELIATh OCHOBHBIC THUIIBI LEBIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aiareOpbl, COCTaBIATh
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNeHHs] U MHOXKECTBO 3HAaueHUU (yHKuuMH, rpaduk (YyHKUHHA, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKUMH, HYJIU ()YHKIIMH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNEeHHOU (PYHKITUU C IIeJIbIM MTOKA3aTEeIEM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Havana maTeMaTH4ecKOro aHaJIu3a

OnepupoBaTh MOHATHUSIMHU: [OCJIEIOBATEIBHOCTh, apudMeTudyeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHMS PeabHbIX
IPOLIECCOB U SIBJICHUM, IPU PEILICHUH 3aa4 U3 IPYrHX YUYEOHBIX MTPEIMETOB.

I'eomerpusn

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

OnepupoBaTh NOHATUSAMHU: TOUKA, IpsMasi, INIOCKOCTb.

[IpuMeHATP aKCMOMBI CTEPEOMETPUM M CIEACTBHS U3 HHUX IPU PEILICHUU
reOMETPUYECKUX 3a1au.

OnepupoBaTh NOHATHAMU: NAPAIETBHOCTh U MEPIEHANKYIIPHOCTD MPSIMBIX
U IUIOCKOCTEN.

KnaccudummpoBats B3aMMHOE paCHOJOKEHHE TPSAMBIX MU IUIOCKOCTEH B
IIPOCTPAHCTRBE.



OmnepupoBaTh MOHATHSIMH: JBYTPaHHBIA yTroJl, TpaHU JBYIPAaHHOTO YTIa,
pebpo IBYTrpaHHOTO YIJia; JUHEWHBIM yrojl JBYTPaHHOTO yria; TpajycHas Mmepa
JIBYTPAaHHOTO yTJIa.

OmneprpoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIBIN
MHOTOTPaHHHUK, 3JIEMEHTbl MHOTOTpaHHUKA, TPaBIIIbHBI MHOTOT paHHUK.

Pacro3HaBaTh OCHOBHBIE BHJIIBI MHOTOTPAaHHHKOB (NUpaMHIa; TPU3MA,
MPsIMOYTOJIbHBIN Napajuiesienumen, Kyo).

KnaccudummpoBaTh ~ MHOTOTPaHHUKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
kIaccu@uKany  (BBIMTYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHHUKH; IPAaBUIBHBIC
MHOTOTPaHHUKH, MPSIMbIC U HAKJIOHHBIEC TPU3MBI, MTapalIeICMUIIC/Ib).

OmneprpoBaTh MOHITHAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIUIIBI IOCTPOCHHSI CEUYSHUH, UCIIONIb3YSl METO/T CJICIOB.

CtpouTh ceyeHHs] MHOTOTPAaHHHKOB METOJIOM  CJIEJIOB,  BBHITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP: BUJ
CBEpPXY, COOKY, CHH3Y.

Permatp 3a1aun Ha HaxOXKACHUE TEOMETPUUICCKUX BEIMYMH IO 00pa3iaM Hiin
QITOPUTMaM, TPUMEHsS W3BECTHBIC aHAJTUTHYECKUE METOMbI TPH PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKUX 3374 Ha BBIYHCIICHHE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO NPAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOLIIUMHUCS MTPSIMBIMHU.

Pemrate 3a7aun Ha HaAXOXKJCHUE TEOMETPUUECKUX BEJIIMYHH 10 00pa3laM WiIH
arOpUTMaM, MPHUMEHSS M3BECTHbIE aHAJIMTUYECKHE METOAbl TPH PelIeHUH
CTaHAAPTHBIX MaTeMaTHYECKHUX 3aJad Ha BBIYHCICHHE YIIIOB  MEXKAY
CKPCUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMpSIMOH H  IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, ABYTPAaHHBIX yTJIOB.

Bbrauciare 00bEMBI U TUIONMIAN TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (TIpU3Ma,
NUpaMuIa) C IpUMEHEHnEM (HOPMYJT; BBIYUCIIATH COOTHOIIEHUS MEXKTy TIOLIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX MHOTOTPaHHHUKOB.

OmnepupoBaTh MOHATHUSMHU: CHUMMETPUS B NPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIIOCKOCTh CUMMETPHUH (PUTYPBI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HUHTEPIPETHPOBATH HHGPOPMAILUIO O
MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (hUrypax, MpPEeACTaBIECHHYIO Ha yepTexax U
PHUCYHKaXx.

[TpumeHaTh reomMeTprueckue (pakThl IS PEIICHUs CTEPEOMETPUUYECKUX 3aad,
MPEINOJaraoIinX HECKOIBKO IAaroB pelIeHHs, €CIH YCIOBUS PUMEHEHHS 3a/1aHbI
B sIBHOU (hopme.

[IpumenaTs mpocTeiine TporpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPHUUECKHX 3a/1ad.



[TpuBOMUTh TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
’KU3HU, PacTIO3HABATh MPOSBIICHUE 3aKOHOB T€OMETPHH B MCKYCCTBE.

[TpuMeHATs TONYYCHHBIC 3HAHUS HA TPAKTUKE: aHAIW3UPOBATH peEabHBIC
CUTyallul W TIPUMCHITh W3YyYCHHBIC TOHATHS B IMPOIECCE ITOMCKA PEIICHUS
MaTeMaTH4ecKd CHOPMYJIUPOBAHHON TPOOIEMBI, MOJACIUPOBATh PEATbHBIC
CUTyalluh Ha s3BIKE TEOMETPUHU, HCCIE0BaTh IOCTPOCHHBIE MOJEIH C
HCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHATHI M TE€OpPEM, armapara aareOpsl; perarh
MIPAKTUYCCKUE 3a/1aUH, CBSI3aHHBIC C HAXOXKICHUEM I'€OMETPUICCKUX BEIIMYHUH.

BeposiTHOCTH M CTATHCTHKA

YuTaTh ¥ CTPOUTH TAOJHIIBI U JHATPAMMEI.

OnepupoBaTh NOHATHIAMU: CpeHEe apu(dMETHISCKOES, MEIMaHa, HanOoJIbIIee,
HauMEHBIIIEe 3HAYCHUE, pa3MaX MacCHBA YHCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATHAMU: CIYYaHHBIA AKCIIEPUMEHT (OIBIT) W CIIy4aiitHOE
coObITHE, DJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIM HCXOJ) CIIY4alHOT'O OIbITA;
HaXOJUTh BEPOSITHOCTH B ONBITaX C PABHOBO3MOXHBIMH CIIYYaWHBIMUA COOBITHSIMH,
HaXOJAUTh W CPABHUBATH BEPOSTHOCTH COOBITUH B H3YYCHHBIX CIIYYalHBIX
OKCIICPUMEHTAX.

HaxoauTe 1 popMyIMpoBaTh COOBITHS: IEPECCUCHUE U O0BETUHEHUE TAHHBIX
COOBITHI, COOBITHE, MPOTUBOMOJOKHOE JAaHHOMY COOBITHIO; TOJIH30BATHCS
auarpaMMamu Jitiepa u GopMyIIon CI0KEHUS BEPOSTHOCTEH MpU PEeIIeHUH 3a/1a4.

OnepupoBaTh MOHSATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOAUTh BEPOSITHOCTH C TMOMOINBIO MpaBUjia YMHOXKEHHSA, C MOMOIIBIO JepeBa
CJIy4aifHOTO OIIbITA.

[TpumeHsaTh KOMOMHATOPHOE TPABWIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh TMOHATUSIMH: HUCIIBITAHUE, HE3aBHCHMbIC HCIBITAHUS, CEpUs
UCIIBITAHUM, yCleX W HeyJadya; HAaXOAUTh BEPOSTHOCTH COOBITUN B CEpHUH
HE3aBHCHMBIX HCIIBITAHUH IO IEPBOTO yCIeXa; HAXOIUTh BEPOSTHOCTH COOBITUH B
CepuHu HcnbITaHu bepHyiu.

OnepupoBaTh  MOHATHUSMHU:  ClIydailHas  BEJIIMYWHA,  paCIpEIcIICHHE
BEPOSITHOCTEH, JUarpaMMa pacipenesieHusl.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUSIMU: JIorapudM 4YHUCa, JECITUYHBIE W HATypalbHbIC
norapu@mel.



YpaBHEHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMIA;
ONEPUPOBATh TMOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ pELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUM ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTe pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBarh peajibHble CUTyallMM Ha fA3bIKE anreOpbl, COCTaBJISATh
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH  (DYHKIIMHM, TOYKH DKCTpeMyma (yHKIMH, HauOonblliee U
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (PYHKIUH; H300pakaTh UX Ha KOOPJIWHATHOM TIJIOCKOCTH U
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o00paxaTh Ha KOOPAUHATHOM TIJIOCKOCTH Ipad)UKH JTMHEHHBIX YPaBHCHUH 1
UCIIOJIb30BaTh UX JJIsI PEUICHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEH U3 APYTUX YUEOHBIX JUCIUTIINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKIUN, BEIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMH: [E€pBOOOpa3Hass W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxoauTe mepBooOpa3HbIe 2IEMEHTAPHBIX ()YHKIIUN; BEIYUCISATH HHTETPAI 10
dbopmyne Hperorona—JleitOuuna.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIMATLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.

I'eomerpusn

OnepupoBaTh TMOHATHAMH: IUIUHAPUYECKAs IOBEPXHOCTh, OOpasyromme
MATMHAPUICCKOHN MMOBEPXHOCTH; IIWJIMHIP; KOHWYECKAst TOBEPXHOCTh, 00pa3yrolne
KOHUYECKOHM TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHAP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYICHUS TEJT BpAIICHUSI.

KnaccudummposaTh B3aUMHOE pacoNOKeHUE CPEPhI U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMCHTA, BBICOTA
CeTMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
LIapOBOM CEKTOP.

Bbraucisate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpallcHMS,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHITUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEpy M OITUCAHHBIH
okoJ10 cepsl; chepa, BiMcaHHAs B MHOTOTPAHHUK HUJTH TEJIO BPAIICHUS.

BbIYUCHATh COOTHOIICHUS MEXIY IUIOMIA[SMU MOBEPXHOCTEH U 00BbEMaMHU
MOA00HBIX TEIL.

N300paxkath u3ydaemble (UTYpbl OT PYKHM M C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInosiHATH (BBIHOCHBIE) IIJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPHPETHPOBATH H MNPeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, MPEACTABICHHYIO HA YepTexax H
PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbIONHATS  IEHCTBUSA  CIIOXKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB W
YMHOKEHHUS BEKTOpA Ha YUCIIO, OOBACHITh, KAKUMU CBOMCTBAMH OHU 00JIaJaroT.

[TpumeHsATh TpaBUIIO MApaIIEICTUIIEAA.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOD,
MOIYJTh BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOPa, YroJl MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC W KOMIUTAHAPHEIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YUCIIO0, YTOJ MEXKITY
BEKTOpaMH, CKaJISIpPHOE TMPOW3BEICHUE, pACKIAJbIBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBath MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.



[IpumensaTs reomeTpruueckue (HaxThl 715 pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
IIPEANOJIATAIOIINX HECKOJIBKO I1arOB PEUIEHHUS], €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOH (hopme.

Pemate mpocreiimmne reoMeTpuyecKHe 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/A.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MATEMAaTUYECKUMX OTHOUIEHUW U
HAXO0XJECHUE F€OMETPUUYECKUX BEITMYMH M0 00pa3laM Wik alropuTMam, IpUMEHss
M3BECTHBIE METObI P PELIEHUH CTAHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpuMeHATP MpoCTEHIIME TNPOrPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBOAMTH TpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
KU3HM, paclO3HABATh MPOSBIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONMYyYEHHBIE 3HAHWS Ha IMPAKTHKE: AaHAIM3UPOBATH pPEAJIbHbBIC
CUTyallud W NPUMEHATh HM3YUYEHHBIE TMOHATUS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MCCIEN0BATh IOCTPOEHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
NPaKTUYECKUE 32141, CB3aAHHBIE C HAXOXKJEHUEM I'€OMETPUUYECKUX BEJIMUHH.

BeposAiTHOCTB M CTATHCTHKA

CpaBHUBaThb  BEPOSITHOCTM  3HAYEHUM  CIydYallHOW  BEJIWYMHBI 1O
pacrpeneeHuIo WK ¢ IOMOUIBIO0 TUarpaMM.

OnepupoBaTh MOHATUEM MATEMATUYECKOTO OKHUIAHUS; IPUBOJUTH IIPUMEDHI,
KaK NPHUMEHSETCS MAaTEMAaTUYECKOE OXKUIAHUE CIYyYalHOW BEJIUYMHBI HAXOIUTh
MAaTEMAaTHYECKOE OKUJIaHHUE 110 TAaHHOMY PacClpeeICHUIO.

Nmets nipeicTaBieHne 0 3aKOHE OOJIBIINX YHCET.

NMmets npencTaBieHrne 0 HOPMAJIbHOM paclpeielICHHH.



TEMATHUYECKOE INIAHUPOBAHHUE
10 KITACC, «Aare0pa u Ha4yajia MATEMATHYECKOr0 aHAJIN32)»

KonunyecTBo yacos
Ne DJIeKTpOHHbIe (L (POBbIE)
HanmenoBaHue pa3aesioB 4 TeM NIPOrpaMMBbl KonTpoJbHbie
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
Apudmerrnueckuii KOpeHb N—0il CTENEHH.
1 pH P 18 1 https://resh.edu.ru
HppanmonanbHble ypaBHEHHS U HEPABEHCTBA
2 [TocnenoBaTeIbHOCTH U IPOTPECCHH 5 0 https://resh.edu.ru
3 Oynkumu U rpaduku. CTeneHs ¢ 1eIbIM M0Ka3aTeneM 6 1 https://resh.edu.ru
MHOK€eCTBa pallHOHAIBHBIX U JIEUCTBUTEIbHBIX YHCEIL.
4 panl a1 14 1 https://resh.edu.ru
PanmionansHbIe ypaBHEHUS U HEPABEHCTBA
DopMyJIbl TPUTOHOMETPUU. TPUTOHOMETPUUYECKHE
5 Py P P P Ry 22 1 https://resh.edu.ru
YpaBHEHUS
6 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS 3HAHUN 3 1 https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5
10 KIIACC , «I'eomeTpus»
KoauvecTBo yacos
Ne JuexkTpoHHbIe (HU(PpOBLIE)
HanmeHnoBaHue pa3jge/ioB U TeM NPOrPaMMBbI KonrpouabHsbie
n/n Bcero o0pa3oBaTte/ibHbIE PecypChl
padoThI
1 BBenenue B crepeoMeTpuio 10 https://resh.edu.ru
[IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE.
2 p pocTp . 12 1 https://resh.edu.ru
[TapannenbHOCTh IPSAMBIX U MJIOCKOCTEH
3 [lepneHIMKYIAPHOCTD NMPSAMBIX U INIOCKOCTEN 12 https://resh.edu.ru
Yrubl MeXAy NPSAMBIMU U IUIOCKOCTSIMHU 10 1 https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MHororpasHuku 11 1 https://resh.edu.ru
OOBEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru
[ToBTOpEHME: ceueHus, pacCTOSHUS U YIJIbl 4 1 https://resh.edu.ru
OBULIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5
10 KVIACC , «BeposiITHOCTb M CTATHCTHKA»
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB u TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTnyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
IT
1 pencTaBlieHUe TAaHHBIX U OMUCATeIbHAS 4 httos/resh.edu.ru
CTaTHCTHKA
CrnydaifHble OTIBITHI M CITy9aiiHbIe COOBITHS,
2 OTIBITHI C PABHOBO3MO>KHBIMU 3 1 https://resh.edu.ru
3JIEMEHTapHBIMU UCXOaMU
O 0
3 nepamnuu Ha“n COOBITUSAMH, CJIOKEHHE 3 httos:/resh.edu.ru
BEPOSITHOCTEH
YcioBHas BEPOSITHOCTb, IEPEBO
4 CIIy4aitHOTO OTbITa, (hOPMYJIa IMOJTHOM 6 https://resh.edu.ru
BEPOSITHOCTH U HE3aBUCHUMOCTh COOBITUI
5 DneMeHTbl KOMOMHATOPUKH 4 https://resh.edu.ru
6 Cepun nocie10BaTeIbHbIX UCITBITAHUNA 3 1 https://resh.edu.ru
7 CrnyvaiiHble BETUYHHBI U paclpeaeIcHUs 6 https://resh.edu.ru
8 O06o001eHne u cucTeMaTu3anus 3HaHu’ 5 2 https://resh.edu.ru
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KVIACC , «AJiredpa 1 Ha4yaJ1a MATEMaTHYECKOr0 AHAJIU32»

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbIE)
n/n NPOrpaMMblI Bcero Konrpourre o0pa3oBaTe/ibHbIE pecypchl
padoThbI
CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [lokazarenbHas ¢pyHkuus. [lokazarenpHble 12 1 https://resh.edu.ru
YpaBHEHHS U HEPABEHCTBA
Tpuronomerpuveckne GyHKIIUN U UX
2 rpaduku. TpuroHoMerpuueckue 9 1 https://resh.edu.ru
HEpaBEeHCTBa
Jlorapudmuueckas QyHKIIHS.
3 Jlorapudmuueckre ypaBHEHUS U 12 1 https://resh.edu.ru
HEpaBEeHCTBa
4 [IpousBonas. [IpuMeHneHne Mpou3BOTHOM 24 https://resh.edu.ru
5 HHTerpan u ero npuMeHEHUsI 9 https://resh.edu.ru
6 Cucrembl ypaBHEHUI 12 1 https://resh.edu.ru
7 HarypanbsHble u 11e1b1e yncia 6 https://resh.edu.ru
8 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATU3AIINAS 18 1 httos:/resh.edu.ru
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KVIACC, «I'eomeTpus»

HaumeHnoBaHue pa3iesioB U TeM KoimuecTso yacos
Ne n/m JuexkTpoHHble (¢ poBbIE)
NMPOrpaMmblI Bcero KoHTpoJibHbIE
o0pa3oBaTejibHbIE PeCypChl
padoThbI
Tena Bpamenus 12 https://resh.edu.ru
OO6bEMBI TEN 5) 1 https://resh.edu.ru
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 https://resh.edu.ru
I1
4 OBTOPCHHE, O606meHI:Ie’ 7 1 https://resh.edu.ru
CUCTeMAaTH3aIlis 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
11 KJIACC , «BeposAITHOCTb M CTATHCTHKA»
KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iejioB U TeM
Ne n/n Konrtpoabnbie | Ilpakruueckue | (uuppoBbie)
NMPOrpamMmmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
1 MaremaTruyecKkoe OXXKUAaHuEe CIy4alHOM 4 httos://resh.edu.ru
BEJTUYHMHBI
5 Z[che“pcnil U CTaHJapTHOE OTKJIOHEHUE 4 1 httos:/resh.edu.ru
CIIy4aifHOM BEJIMYUHBI
3 3aK0H OOJIBIIMX YUCEI 3 1 https://resh.edu.ru
4 HenpepbiBHBIE CiTydaliHbIE BETUYUHBI 5 httos://resh.edu.ru
(pacmipenerneHus)
5 HopmansHoe pacnipeneneHus 2 1 https://resh.edu.ru
IT 6006
6 OBTOPCHHE, 0B0 meHIfe 1 19 2 https://resh.edu.ru
cUCTeMaTH3aIls 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 3



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/




