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PaGouas mporpaMMa y4e0HOro Kypca «Ajarefpa M Hayaja MaTeMaTH4ecKOro aHAJIM3a.
Yriy0/1eHHBI YPOBEHb)

HOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «AnreOpa M Hayalla MaTEMaTH4ECKOTO aHaIW3a» SBISIETCS OJHHUM M3
Hauboyee 3HAYMMBIX B HPOrpamMMe CpegHero ooOmero oOpa3oBaHHs, HOCKOJIbKY, C OJIHOW
CTOPOHBI, OH oOOecleunBaeT HHCTPYMEHTANbHYI0 0a3y Ui H3y4eHHs BCEX ECTECTBEHHO-
HAay4YHBIX KYpCOB, a C JPYroil CTOpOHBI, (JOPMHUpYET JIOrHueckoe M abCTPaKTHOE MBIILICHUE
o0ydJaromuxcss Ha ypOBHE, HEOOXOIMMOM JUIi OCBOCHMS WH(OPMATHKH, OOIIECTBO3ZHAHWA,
HUCTOPHH, CIIOBECHOCTH U JPYrMX JAWCHMIUIMH. B pamkax JaHHoro y4eGHOTO Kypca
oOydJaromuecss OBJQJICBAIOT YHHBEPCAJBHBIM SI3BIKOM COBPEMEHHOH HAayKH, KOTOpas
(hopMyIHpPYeT CBOM HOCTIDKEHHUS B MaTeMaTH4ecKkoit Gopme.

VYueGHbIil Kypc anreOpbl M Hayal MaTeMaTH4eCKOro aHaiu3a 3aKiaJblBacT OCHOBY VIS
YCHEIIHOTO OBJIAJICHUS 3aKOHAMH (GM3UKH, XHMMHH, OHOJIOTMM, HOHHMAaHMS OCHOBHBIX
TEHJCHIMH pPa3BUTUS SKOHOMHKH U OOIIECTBEHHOHN JKU3HHM, ITO3BOJISICT OPHEHTHPOBATHCA B
COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO MCIOJB30BAaTh UX JUIS
JanbHeHmIero oOpa3oBaHMS W B IIOBCEIHEBHOW JKM3HH. B TO e BpeMs OBIaneHHe
a0CTPaKTHBIMH ¥ JIOTHYECKH CTPOTUMHU KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTHIEeCKOTO aHaM3a
pa3BUBAaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKa3bIBaTh
YTBEPXKIICHUS C TIOMOIIBIO HHIYKIIMU M PAcCyXIaTh JCAYKTUBHO, UCIIOIB30BAaTh 0000IICHNE U
KOHKpPETH3aLMI0, a0CTParupoBaHUE W AaHAJOTHIO, (OPMUPYET KPEaTUBHOE M KPUTHUECKOE
MBIIICHHE.

B xome m3ydeHms ydeGHOTO Kypca «Anredpa M Hadala MaTEMaTHYECKOTO AaHAIH3a»
oOydJaromuecss MOIyYarOT HOBBIM ONBIT pPEIICHHUS MPUKIANHBIX 33/a4, CaMOCTOSTEIBHOTO
TIOCTPOCHUSI MaTEeMAaTHYECKHX MOJENeH pealbHBIX CHTYyallHi, HWHTSPIPETalny IOTyIeHHBIX
pelIeHni, 3HAKOMATCS ¢ IIPUMEpPaMi MaTeMaTHUECKUX 3aKOHOMEPHOCTEeH B IPHpOJe, HayKe U
HCKYCCTBE, C BBIIAIOIINMHICS MaTeMAaTHIECKUMU OTKPBITHAMHU U UX aBTOPaMHU.

VY4eOHbIII Kypc 00JamaeT 3HAYMTEIbHBIM BOCHHTATEIBHBIM IOTEHIHAIOM, KOTOPBIi
peanusyeTcs Kak depe3 y4eOHBI MaTepualn, CHocOOCTBYIOIIMI (OPMHUPOBAHHIO HAYYHOTO
MHPOBO33pEHHUS, TaK W uepe3 chnenuduky y4eOHOH  ACSATENbHOCTH, TpeOyromeit
NPOJODKATETIFHON — KOHIIGHTPAlMM  BHUMAHHSA, CAMOCTOSTENBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TOJTy4eHHBIH pe3ybTar.

B ocHoBe MeTonukn oOydeHHs anreOpe W HadajaM MaTeMaTHUeCKOTO aHalM3a JICKHT
JIeITeTFHOCTHBIA TIPUHITAI 00y9IeHHS.

B ctpykType yuebHOTrO Kypca «Anrebpa 1 Hadajla MaTeMaTHYECKOTO aHAIN3a» BbIACIICHBI
CIIEYIOIINE COJepKaTelNbHO-MEeTOANYeCKHe JTUHUM: «Uuciaa W BbMMCICHHA», «DyHKIMM H
rpadukny, «YpaBHEHUS U HEpaBeHCTBay, «Hauana MaTemMaTndeckoro aHammsa», «MHOXecTBa U
JoruKay». Bce OCHOBHBIE COJEpKATENbHO-METOMYECKHE JIMHUM HM3Y4aloTcs Ha NPOTSHKEHHH
IBYX JIeT 0Oy4eHHUs Ha YpOBHE CpEAHEro o0Iiero oOpa3oBaHMUS, €CTECTBEHHO NOIOJHSS APYT
Jpyra W TOCTENECHHO HACHIMASCh HOBBIMH TEeMaMH W pa3zenamu. JlaHHBINH y4eOHBIH Kypc
SBIICTCS. WHTETPATHBHBIM, TIOCKOJNIBKY OOBEOUHSIET B cebc CoAepKaHHE HECKONBKUX
MaTeMaTHYeCKUX TUCIUIUIMH, TaKUX Kak aiareOpa, TPUTOHOMETPHs, MaTeMaTHUYEeCKHil aHan3,
TEOpHsT MHOXKECTB, MaTeMarHdeckas joruka u npyrue. Ilo mepe Toro kak oOyuarommecs
OBJIa/ICBAlOT BCE OoJee IMIMPOKUM MATEMAaTHYECKHM aIllapaTtoM, Y HHUX IOCJIEeIOBATeIbHO
(opMupyeTcs U COBEPIICHCTBYeTCS YMEHHE CTPOHTh MAaTeMaTHYECKyI0 MOJENb peaabHOU



CHTyaIlul, NPUMEHATh 3HAHUS, TOJydeHHbIE NPH H3YYEeHHH y4eOHOTO Kypca, A peIleHUs
CaMOCTOSITETTEHO C(OPMYITHPOBAHHON MaTeMaTHYECKOH 3amadd, a 3aTeM HHTEPIPETHPOBAaTh
CBOM OTBET.

CopepxxarenbHo-MeTOANYECKass  JMHUA  «UuMcaa M BBIUMCIEHHUS)»  3aBEpILIAET
(opMupoBaHWE HABHIKOB HCHONB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpoe OBUIO HayaTo Ha
YPOBHE OCHOBHOTrO obuiero obpasoBanus. Ha ypoBHe cpenHero oOmero o6pa3oBaHus ocoboe
BHUMaHHE yzensiercs (JOPMHUPOBAHHIO HABBIKOB PAlMOHAIBHBIX BBIYMCIECHHH, BKIIOYAIOMINX B
ce0s UCIOTb30BaHUE PA3NHYHBIX (DOPM 3aIHCH YHCIA, YMEHHE IEIaTh INPHKUAKY, BBIIONHATH
IpUONIKEHHBIE BBIYUCICHUS, OLIEHUBATh YHCIIOBBIE BBIPAXKEHH, pab0TaTh ¢ MaTeMaTHIECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYJaroIIUMCSI MHOKECTBA HATYPaJbHBIX, IENBIX, PAllMOHAIBHBIX U
JICHCTBUTEIBHBIX YHUCEN JOMOJHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucel. B kaxaoMm u3 3tux
MHOJKECTB PacCMaTPHBAIOTCSI CBOMCTBEHHBIC €My CIEIM(HUSCKIE 3a/1a9 U OTICPALlNH: ICICHIe
HalleJlo, ONEPHUPOBAHME OCTaTKAMH Ha MHOXECTBE IENBIX YHCeN, OCOObIe CBOMCTBa
paLOHATBHBIX U MPPAlMOHAIBHBIX YHCEN, apu(MEeTHUECKHE ONEepaluy, a TakXKe U3BIeUECHHE
KOpHS  HaTypalbHOM  CTENIEHM Ha  MHOXECTBE KOMIUIEKCHBIX uuceld. bmaromaps
NOCIEJOBAaTEIbHOMY  PACHIMPEHUIO0 KpPYra HUCIONb3YEMBIX YHCEI U 3HAKOMCTBY C
BO3MOKHOCTSIMH UX IPUMEHEHHMS AJISI PELICHHs Pa3INYHBIX 33134 (opMUpyeTCs IpEeICTaBICHIE
0 €JMHCTBE MAaTEMAaTHKU KaK HAYKU U €€ POy B IIOCTPOSHUH MOJEIIEH pealbHOro Mupa, HPOKO
UCTIONB3YIOTCS 0000IeHNe U KOHKPETH3amusI.

JIunnst «YpaBHEHHs M HEPaBEHCTBA» PEANN3yeTCs Ha HMPOTSHKEHWH BCEro OoOydeHHs Ha
ypOBHE cpemHero oOmero o0pa3oBaHUS, IIOCKONBKY B KakaoM paszgene [Iporpammer
IpeyCMOTPEHO PEeLIeHHe COOTBETCTBYIOMIMX 3a7ad. B pesynbrare oOyuarouuecs: OBIaJeBalOT
pasIMYHBIMH METOJAMU PELIeHUs pAlMOHANBHBIX, HPPAIMOHAIBHBIX, II0Ka3aTEIbHBIX,
norapu(MUYECKHX U TPHTOHOMETPUYECKUX ypaBHEHMH, HEPABEHCTB M CHCTEM, a TaKkKe 3ajad,
cofiepKaluX MapaMeTphl. [lomydeHHBIe yMEHMS LIMPOKO HCHONB3YIOTCS MPH HCCIIEIOBAHUU
(yHKIMIT C TOMOIIBIO IPON3BOIHOM, TIPH PEIICHUH TIPUKIIATHBIX 3319 1 3a/1ad Ha HaX0)XKICHHe
HanOOJIBIINX M HANMEHBIINX 3HauYeHNMH QyHKuuu. [laHHAs coneprkaTenbHas JIMHUS BKIIOYAeT B
ce0st Take (OpMHpPOBaHME YMEHMH BBINOJHATH PacdéThl 10 (opMyiaMm, MpeoOpa3oBaHUS
paLOHATIbHBIX, UPPALIMOHANBHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHHUH, a TaKKe BBIPAKEHMH,
cofiepXKallluX cTemeHu U Jjorapudmel. braromaps usydeHHro anrebpandeckoro MaTrepHania
OPOUCXOIUT JalbHeillliee pa3sBUTHE AalTOPUTMHYECKOTO M aOCTPAKTHOTO  MBIIIIECHHS
oOydJaromuxcst, GopMHUPYIOTCS HAaBBIKH JIEIyKTUBHBIX PACCYKACHHH, PabOTHI C CHMBOJIBHBIMH
(opmamu, peaCTaBICHUS 3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHAE PAaBCHCTB U HEPaBEHCTB.
Anrebpa npetaraet 3G heKTHBHBIE HHCTPYMEHTHI [UIS PEIIeHHs IPAKTHIECKUX W €CTECTBEHHO-
HaY4HBIX 3a/1a4, HalJIAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAaK S3bIKa HAYKH.

ConeprxkaTenbHO-MeToAuueCKas NUHUSA «DyHKIUHM U rpadHUKW» TECHO MEPEeIuIeTaeTcs C
JpYTUMH  JIMHHMSIMH ~ Y4eOHOrO  Kypca, TMOCKOIbKY B  KakOM-TO  CMbICIE  3a1aér
NOCIEJOBAaTEIbHOCTh ~ M3Y4€HHUs  Marepuana. V3yuyeHHe  CTENEHHOM, IIOKAa3aTeIbHOM,
JOrapuQMUIECKOil M TPUTOHOMETPUUYECKUX (YHKLMI, UX CBOWCTB U IpaMKOB, UCTIOIH30BAHUE
(yHKIMI 119 pelreHus 3ajad U3 APYTHUX y4eOHBIX NPEIMETOB M PEANbHOM JXU3HH TECHO
CBSI3aHO KaK C MAaTEMaTHUYECKHM aHAIM30M, TaK U C PEIICHUEM ypaBHEHUH U HepaBeHCTB. Ilpu
9TOM OONBIIOC BHUMAaHHE YyAeHsIeTCs (OPMUPOBAHHIO YMEHHs BBIpakaTb (opMynamu
3aBHCHMOCTH MEXJy Pa3INIHBIMH BEIMYHHAMH, UCCIICOBATh TOJy4eHHbIe (DYHKINH, CTPOUTH
ux rpaduku. Marepuan 3TOW coAepkKaTeIbHOW JMHHM HALCJICH HAa pPa3BUTHE YMECHHHA H
HABBIKOB, MO3BOJIIOIIUX BBIPAXKaTh 3aBUCHUMOCTH MEKAY BEIMYMHAMHU B Pa3IM4HON (opme:
aHAJIUTUYIEeCKOH, Tpadudyeckod U crnoBecHOW. Ero m3yueHme crmocoOCTBYeT pPa3BUTHIO



JIrOPUTMHYECKOTO  MBIINUICHUS, CIOCOOHOCTM K  OOOOIICHHIO M KOHKPETU3alluH|,
HCIIOJIb30BAaHUIO aHAJIOTHIL.

CopnepxarenpHas nuHUs «Hagama MaTeMaTHYeCKOTO aHAIN32)» MO3BOJLIET CYIIECTBEHHO
pacImpUTh KPyr KaKk MaTeMaTHUECKHX, TaK M NPHUKIATHBIX 3a/1ad, JOCTYITHBIX 00YyJaroIIiMCs,
TaK KaK y HUX HOSBIIETCS BO3MOXHOCTh CTPOHUTH TPaMKH CIIOKHBIX (DYHKIUH, OTPENesaTh UX
HanOOJIBIINE U HAMMCHBIINE 3HAYCHHUS, BEIYUCITh TUIOMIAIH GUTYp M OOBEMBI TEN, HAXOIUTh
CKOpOCTHM M YCKOpeHMs IpoueccoB. [laHHas cojepikaTelbHasi JIMHUS OTKPHIBAE€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHS MAaTeMaTHYeCKHX MOJeIeld pealbHbIX CHUTyaluid, MO3BOJSIET
HAXOIUThb HaWIydllee pelleHHe B TPHUKIAIHBIX, B TOM YHCIE COIMAIbHO-dKOHOMHYECKHX,
3aJagax. 3HAKOMCTBO C OCHOBAMH MAaTEMATHYECKOTO AaHAJM3a CIIOCOOCTBYET PAa3BHTHIO
abCcTpaKTHOTO, (OPMATBHO-IOTHYECKOTO W KPEATHBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHH
pacro3HaBaTh MPOSIBIICHIS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE M McKyccTBe. OOydarommuecs
Y3HAIOT O BBIMAIONIUXCS PE3yNIbTaTax, MOTYYCHHBIX B XOJ€ Pa3BUTHI MaTeMAaTHKH KakK HayKH, U
00 MX aBTOpax.

CopepxarenbHO-METOANYECKAs JUHUSA «MHOXECTBa M JIOTMKa» BKIIOYaeT B cels
JJIEMEHTHl TEOPHUH MHOXECTB M MAaTeMaTH4eCKOW JOTHKU. TeopeTHKO-MHOKECTBEHHBIE
MpEeCTaBICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTHKH W TpearaioT Hanboiee
YHUBEPCAJBHBIN S3bIK, OOBCAWHSIONNA BCE pa3/eNibl MAaTeMaTHKH M €€ NPIIOKEHWH, OHH
CBSI3BIBAIOT pa3HbIC MaTeMaTHIECKUE AUCIUILIHHEI M UX TPIIIOKEHHS B euHOe nenoe. [loatomy
BaXHO J1aThb BO3MOXHOCTh OOydYaroLleMycs IOHUMAThb TEOPETHKO-MHOKECTBEHHBINH S3BIK
COBPEMCHHOH MAaTeMaTHKH W HCIIOJB30BaTh €ro IS BBIPAXXEHHS CBOMX MEICHel. [pyrum
Ba)XHBIM NPU3HAKOM MaTeMaTHKH KaK HAayKH CIeQyeT NPU3HATh CBONHCTBEHHYIO €l CTpPOTrOCThb
00OCHOBaHMM M ClIE€ZOBaHHE ONpPENENEHHBIM MpaBUJIaM IOCTPOCHUS J0Ka3aTeJbCTB.
3HAKOMCTBO C JJIEMEHTAMH MAaTeMaTHYeCKOH JOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHIECKOTO
MBIIIICHNsT 00yJarOIINXCs, TO3BOJISIET UM CTPOUTH CBOHM PACCYKACHHUS Ha OCHOBE JIOTHUECKUX
TpaBwI, OPMHUPYET HABBIKA KPUTHIECKOTO MBIIILICHHS.

B y4e6HOM Kypce «AnreOpa M Hadala MaTEMaTHYECKOTO aHalM3a» IIPUCYTCTBYIOT
OCHOBBI ~ MaTeMaTHYEeCKOTO  MOJCIMPOBAHMSA, KOTOpPBIE  IPHU3BAaHBl  CIIOCOOCTBOBATH
(OpMUpPOBaHHIO HABBIKOB ITOCTPOCHUS MOJENCH peajbHBIX CHTYallMi, HWCCIEHOBAHHUS ATHX
MoJiesieil ¢ TOMOLIBbIO ammapara anreOppl M MaTeMaTHYECKOrO aHaln3a, HHTepIpeTalud
MOJY4YEeHHBIX pe3ynbTaToB. Takue 3aJaHusl BIJIETEHBl B KaKIBIA M3 Pa3[esioB MPOTPaMMBI,
MOCKOJIBKY BECh MaTepHall y4eOHOTO Kypca IMIMPOKO MCHONB3YeTCsS A PELIeHHs IMPHUKIIaTHBIX
3amad. [lpm pemieHMH peanbHBIX IMPAKTHUYECKHX 3a/Jad  OOydJalomuecs pa3BUBAIOT
HaOJIIOaTeTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTParhpoBaThCS, WCIIOIH30BaTh
aHaJOTHI0, 0000ImAaTh W KOHKPETH3WPOBATh INpodieMy. JlesTenbHOCTh IO (HOPMHUPOBAHHIO
HaBBIKOB PELICHUS NPUKJIATHbIX 3a/1a4 OPraHU3yeTCsl B MPOLECCEe U3YUeHHs BCEX TeM Yy4eOHOro
Kypca «Anredpa ¥ Hadajla MaTeMaTHISCKOTO aHAITH3ay.

Ha u3ydenue yuebHOTO Kypca «Anre0pa 1 Hadana MaTeMaTH4ecKOro aHaIN3a)» OTBOJUTCS
272 ygaca: B 10 kmacce — 136 yacoB (4 yaca B Henmenwoo), B 11 kimacce — 136 vacoB (4 yaca B
HEJICITIO).

COJAEP XAHUE OBYUYEHUS

10 KJIACC

Yucaa 1 BLIYHCJIEHHS



Paumonanshbie unciaa. OOBIKHOBEHHBIE U JICCATUYHBIE IPOOH, MPOICHTHI, OECKOHEYHBIC
neproaudeckne apodu. [Ipumenerne qpodeit 1 MPOIEHTOB I PEIICHNS PHUKIIAJHEIX 3a1ad U3
pa3NIUYHBIX OTpacieil 3HAHUH U peanbHON KU3HU.

JetictBuTensHble Yncia. PanmoHanbHBIE M MppanydoOHaNbHBIE YHCIA. ApHpMETHICCKUE
onepauuy ¢ OCHCTBUTEIbHBIMU YMCIaMU. MoOIylb AEHCTBUTENILHOIO YMCJIAa U €r0 CBOMCTBA.
[TpubnmxéHHple BBIUUCIEHHS, TPaBUNIa OKPYIJEHUs, NPHKHUIKA U OLEHKAa pe3ynbTara
BBIYHCIICHH.

Crenens ¢ 1enbM mokaszareneM. bunom Herotona. Mcnosnp3oBaHue moaXosmed Gopmbl
3aMMCH JeHCTBUTENBHBIX YHCEN AT PEHICHUs IPAKTHYECKUX 3a/1a4 U IPeICTaBICHUS JaHHbIX.

Apudmerndecknii KOpeHb HATYPAJILHOM CTEIIEHH U €T0 CBONCTBA.

CreneHb C palMOHAIBHBIM IIOKa3aTeleM U €€ CBOICTBA, CTENEHb C JAEHCTBUTEIILHBIM
MIOKa3aTeNeM.

Jlorapudm uncna. CoiictBa jorapudma. JlecATHIHbIC U HATYpPaITbHBIC JTOTapU()MBI.

CuHyc, KOCUHYC, TaHT€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC H
apKTaHTE€HC YUCIIOBOTO apTyMEHTa.

YpaBHeHHns M HEpaBEHCTBA

ToxnecTBa M TOXAECTBCHHBIC MpeoOpa3oBaHUS. YpPaBHEHHE, KOPEHb YpPaBHCHHS.
PaBHOCUNBHBIE YpaBHEHUS U YpaBHEHUA-ClleACTBUsL. HepaBeHCTBO, pelleHe HEpaBEeHCTBA.

OCHOBHBIC METOJBI PEHICHHS LENBIX U JPOOHO-PANOHATIBHBIX YPaBHEHUH U HEPaBEHCTB.
MHorouseHsl OT OAHOW TNepeMeHHOH. JleneHne MHOTOYJeHa HAa MHOTOYJEH C OCTaTKOM.
Teopema be3y. MHoroueHs! ¢ neapivu koddduimentamu. Teopema Buera.

ITpeo6pa3oBaHus YUCIOBBIX BBIPAXKEHHUH, COJEPKAILIUX CTEIEHH U KOPHH.

HppanuonansHele  ypaBHeHUs. OCHOBHBIE METOABl PEIICHHS  HMPPaLUOHATIBHBIX
YPaBHEHHUI.

IMokazaTensHble ypaBHeHUs. OCHOBHBIE METOBI PELICHHS TOKA3aTEIbHBIX YPaBHEHHUI.

ITpeoGpazoBanue BEIpakeHHH, COAEPKAIINX JIOTAPH(MEIL.

Jlorapudmuaeckne ypaBHeHHs. OCHOBHBIC METOIBI PEMICHUS JIOTapU(MHUYECKHX
YpaBHEHUH.

OcHOBHBIE TpUrOHOMETpHYeckue ¢opmyibsl. [IpeoOpasoBaHHE TPUTOHOMETPHUUECKHX
BBIp@KCHUH. Perienne TpuroHoMeTpuyecKuX ypaBHEHUI.

Pemienne cuctem nMHEeWHBIX ypaBHeHHMM. Marpuua cHUCTeMBbl JUHEHHBIX ypaBHEHHI.
Onpepenurens MaTpulbl 2X2, €r0 IeOMETPUYECKUH CMBICH U CBOMCTBA, BBIYUCIECHUE €rO
3HAYEHHMS, IPIMECHEHHE ONIPEACIUTENS IS PEIICHHs] CHCTEMBI IMHEHHBIX ypaBHEHH. Perenne
MPUKIAIHBIX 3a7jad C IOMOIIbIO CUCTEMBI JIMHEHHBIX ypaBHeHUH. MccnenoBanue nocTpoeHHOM
MOJIEJIU ¢ IOMOIIBIO MATPUI] U OIPECIUTENEH.

ITocTpoeHne MaTeMaTHYECKUX MOJENEH peanbHON CUTyallMd C TOMOIIBIO ypPaBHEHUH U
HepaBeHCTB. IIpuMeHeHHe ypaBHEHHH M HEPaBEHCTB K PEIICHUIO MAaTeMAaTHYECKUX 3agad U
3aj1a4 U3 Pa3IHIHBIX 001acTeil HAyKH U peasbHOMN XKU3HU.

@DyHKkuuM 1 rpaguku

OyHknus, crnocoObl 3amaHus ¢GyHKuuH. B3amMHO oOpartHble ¢yHxnun. Kommoswmims
¢ynkmmit. I'padux GyHKImm. DneMeHTapHBIe TPpeoOpa3oBaHus TPA(GUKOB (QYHKIIHH.

O0acTb onpeneneHnsl 1 MHOXKECTBO 3HadeHUH GyHkuun. Hymn ¢pyrxumm. [TpoMexyTku
3HAKOIOCTOSTHCTBA. UETHBICe M HeuétHble (yHKImH. [lepnommdeckue dynkmun. [Ipomexyrkn
MOHOTOHHOCTH (yHKIUH. MakcuMyMbl B MUHHUMYyMB! (QyHKImH. HanGonbiiee 1 HauMeHblIee
3HauYeHHs PyHKIUH Ha IPOMEKYTKE.



Jluneiinas, kBagpaTuyHas U ApOoOHO-THHEHHAs QYHKIUH. DJIEMEHTApPHOE MCCIIEA0BAaHUE 1
MOCTPOCHUE UX TPAPHKOB.

CrenenHast (GyHKIUS ¢ HaTypaJdbHBIM H IEIBIM MoKa3aTeneM. EE cBoiicTBa u rpaduk.
CaoiicTBa M rpaduk KOpHS N-0i CTeNeHH Kak (YHKIMH OOpaTHOI CTETeHH C HaTypajbHBIM
MOKa3aTeNeM.

IMokazaTenpHas u norapupmudeckas GyHKIUH, UX CBOMcTBa U rpaduku. Vcrnonp3oBaHue
rpadukoB GYHKIMH [UIS pEIICHUS ypaBHCHUI.

TpuroHomeTrpuyeckass OKPYXKHOCTb, OIpENeNieHHe TPUTOHOMETPUUECKUX  (DyHKIIHH
YHCIOBOTO apryMEHTa.

OYHKIIMOHATILHBIE 3aBUCUMOCTH B PEATbHBIX Mpoleccax U sSBICHUsIX. [ paduku peanbHBIX
3aBUCUMOCTEH.

Hauyana maTteMaTH4eCKOro aHajauza

IMTocreroBaTeIEHOCTH, CIIOCOOBI 3alaHUs TTOCIIeJOBaTeNbHOCTE. MeTo MaTeMaTHIeCcKOH
MHIYKIMA. MOHOTOHHBIE W OTpaHUYEHHbIE MOCIEAOBATEIbHOCTU. MCTOpUS BO3HHKHOBEHUS
MaTeMaTHYECKOT0 aHAIN3a KaK aHalnn3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckass M TeoOMeTpHYecKas MPOTpecCHH. beckoHeYHO  yObIBaromas
reomerpuueckas mporpeccus. Cymma GeckOHEUHO yOBIBArOLIEH IreOMETPHUUECKOH MPOTrpeccHu.
JlunelHbI1 ¥ OSKCHOHEHIMAIbHBIH pocT. Ymcno e. Dopmyna CIOXKHBIX HPOLEHTOB.
Hcnonp3oBanue nporpeccu Ajsl peleHUs peallbHbIX 331a4 IPUKIAJHOIO XapaKTepa.

HemnpepbiBHBIE (YHKIMM W HX CBOWCTBAa. TOYKH pa3pbiBa. ACHMITOTHI TpaduKoB
¢ynkmmit. CBoiicTBa (DyHKIMH HEMpPEPHIBHBIX Ha OTpe3ke. MeTon MHTEePBaJOB U PEIICHUS
HepaBeHCTB. [IpuMeHeHre CBOMCTB HeNTPEePhIBHBIX (DYHKIUH ISl pEIICHUS 3a/1a4.

[TepBas u BTOpast npousBoHbIe QpyHKIMH. OnpeaencHue, TeOMETPUICCKUR U PU3nUecKuit
CMBICT IPOU3BOJHON. Y paBHEHHE KacaTeIbHON K rpaduKy (HyHKIHH.

[MpousBoaHble dneMeHTapHBIX (yHKIUH. [Ipou3BogHAsS CyMMBI, TPOU3BEICHUS, YACTHOTO
Y KOMITO3HITHN (DYHKITHH.

MHoxecTBa ¥ JIOTHKA

MHOKeCTBO, ONepalui HaJi MHOXKECTBaMU U UX CBoiicTBa. [{uarpammel Diinepa—BeHHa.
IIpumeHeHue TEOPETUKO-MHOXKECTBEHHOIO ammapara Ajs ONMCaHMs pPealbHBIX IMPOLECCOB U
SIBIICHUH, TIPU PELICHUH 3a7a4 U3 JPYTUX YUeOHbIX PEAMETOB.

Onpenenenue, TeopemMa, CBOWCTBO  MaTeMaTHYeCKOro  OOBEKTa,  CIIEACTBUE,
JI0Ka3aTeNbCTBO, PABHOCUJIbHBIE YPABHEHUSL.

11 KJIACC

Yncaa ¥ BLIYHCIEHUS

HatypanbHele u menble uucia. [IpuMeHeHHWe NPHU3HAKOB JCTMMOCTH IENBIX YHCE,
HanOoNbIIMi 00mMiA nenutens (nanee — HOJl) n nanMensinee obmee kpatHoe (manee — HOK),
OCTAaTKOB [0 MOIYJIIO, aropuT™Ma EBKINAA [T pelieHus 3a4a4 B I[EJIbIX YHCIaX.

KommnekcHbie umcna. AnreOpamdeckas W TpUTOHOMETpudueckas (opMbl  3amucu
KOMILIEKCHOTO 4Huciia. ApudMeTHIeCKHe OTepaliy ¢ KOMIUIEKCHBIMU YnciaMu. M3o00paxkeHne
KOMILJICKCHBIX YHCENT Ha KOOPIUHATHOH miockocT. @opmyrina Myaspa. Kopau n-oit crenenu u3
KOMILUICKCHOTO 4YHClia. [IpUMEHEeHHe KOMIUICKCHBIX YHCENT JUIS pelICHUS (QU3HYSCKUX U
TEOMETPHUECKHX 3a/1ad.

YpaBHeHUs H HepaBeHCTBa



CucrteMa ¥ COBOKYITHOCTh YPaBHEHHH M HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI -
cinencTBusl. PaBHOCUIIBHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C TOMOIIBI0 TPUTOHOMETPUUECKON
OKpPY>KHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEpaBeHCTB.

OCHOBHBIE METO/IBI PEIICHHUS MTOKa3aTEIbHBIX U JIOTapU(PMHUISCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHHS] UPPALMOHAIBLHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABI  pEIIeHUs CHUCTEM M COBOKYNHOCTEH  palMOHAJbHBIX,
UpPpalOHANBHBIX, TOKa3aTeNbHBIX U JIOTAPUPMUIECKUX YPAaBHEHUH.

YpaBHeHHS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

[IpumeneHue ypaBHEHMH, CUCTEM M HEPAaBEHCTB K PEIICHUIO MAaTeMaTHYECKHX 3a7ad U
3alad W3 Pa3NMYHBIX OOJIacTeld HAyKd M peallbHOH >KM3HW, HMHTEPIPETalus MOTyIeHHBIX
pe3yIbTaTOB.

DOyHKIUN U rpaGuKu

I'paduk komnosunmu ¢yHkimid. 'eomerpudeckue oOpa3bl ypaBHCHHH W HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue (pyHKIUH, UX CBOHCTBA U IPaHKH.

I'padmueckre MeTOAbI pelIeHHs YypaBHEHHMH U HepaBeHCTB. [ 'paduueckue MeTOABI
peleHus 3a1ad ¢ IapaMeTpamHu.

Ucnonb3oBanue rpadukoB (QyHKIWN OJsI MCCIENOBaHHS TPOILECCOB M 3aBHCUMOCTEH,
KOTOpbIE BO3HUKAIOT MPH PELIEHNH 3a/1ad U3 IPYTuX y4eOHBIX NPEAMETOB U peaibHOM KU3HH.

Hauyana maTeMaTH4eCKOro aHajauza

[TpuMeHeHue MPOU3BOAHOM K MCCIeI0BAHUIO (DYHKIMI HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxosxaenne HanboJbIIero 1 HAMMEHBIIETO 3HAYCHUH HelPephIBHON (DYHKIIMH Ha OTPE3KE.

IIpumeHeHne MPOU3BOJHON I HAXOXJAEHUS HAWIYYLIero peleHHs B NPUKIAJHBIX
3ajayax, Uil OIpEIeNIeHHs CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (OpMYIOoH wWin
rpaduKoM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpa3HBIX. [lepBooOpa3HbIe 3IEMEHTAPHBIX
¢ynkumii. [IpaBria HaX0XKASHHS IEPBOOOPA3HBIX.

Wnrerpan. I'eomeTpuueckuii cMbIci UHTErpaia. Boruncienue onpenes€éHHOro MHTerpaia
no ¢opmyne Herorona-JleiiOnuna.

[IpumeHeHne wuHTErpana s HAXOXKICHHS IUIOMAACH IJIOCKMX GUIYp U O0O0BEMOB
TEOMETPUUECKUX TEIL.

IIpumeps! pemennii qu¢pepeHIanbHBIX ypaBHeHNH. MaTeMaTHaeckoe MOASINPOBaHNE
peaNbHBIX IPOIECCOB € TIOMONIBIO AN GepeHINATBHBIX YpaBHEHHH.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOT'O AHAJIM3A» (YIJIVBJIEHHBIMI YPOBEHb) HA
YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpakIaHCKOro BOCIIMTAHUS:

C(I)OpMI/IPOBaHHOCTB Fpa)l()laHCKOﬁ IIO3UIINHN 06yqa}01uer0051 KakK AKTHUBHOI'O u
OTBETCTBCHHOTO WICHa POCCHICKOr0 OOILICCTBA, MPEICTABICHAE O MATEMAaTHYCCKUX OCHOBAX
(YHKIMOHUPOBAHHS DA3IMYHBIX CTPYKTYp, SBJICHHH, MPOLEIyp TIPakKTaHCKOrO OOIIecTBa



(BBIOODBI, OMPOCHI U APYroe), yMEHHE B3aMMOJEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMHU B
COOTBETCTBHH C UX QYHKIUSIMH U HA3HAYCHUEM;

2) 1aTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUIICKOH TPaskJaHCKOW MIICHTUYHOCTH, YBRKECHUS K TIPONUIOMY U
HACTOSIIIEMY POCCHICKOW MaTEMAaTHUKH, IICHHOCTHOE OTHOIICHUE K JOCTHIKCHUSIM POCCHHCKHX
MaTeMaTUKOB M POCCUHCKONW MaTeMaTHUECKOW IIKOJIbI, UCIOJb30BAaHHE 3THUX IOCTH)KEHHH B
JIPYTHX HayKax, TEXHOJOTUX, chepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEH  pocCHiickoro  Hapoaa, C(HOPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHWS, 3TUUYECKOTO TOBEACHUS, CBA3aHHOTO C TMPAKTHYECKUM TPUMEHEHHEM
JIOCTIDKEHUH HAayKW W JEATEIBHOCTHIO YYEHOTO, OCO3HAHWE JHMYHOTO BKIIJa B TIOCTPOSHHE
YCTOWYHBOTO OYIYIIEro;

4) 3cTeTHYECKOro BOCIIMTAHMS ;

9CTETUYECKOE  OTHOILIEHME K  MHpPY, BKIIOYas  OCTETUKY  MaTe€MaTHYeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3alay, pELIeHUl, pacCy)KIeHUH, BOCIPUUMUYUBOCTL K
MaTeMaTHYECKHM acleKTaM Pa3IMIHbIX BUIOB UCKYCCTBA;

5) ¢puznyeckoro BOCIUTAHUA:

c(hOpMHPOBaHHOCTh YMEHUSI PUMEHATh MaTeMaTHUECKUE 3HAHUS B HHTEPECAX 37I0pPOBOTO
u Oe3omacHOro oOpasa JKM3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3IOPOBBIO (3TOPOBOE
NHUTaHUe, cOANAaHCUPOBAHHBIN PEXXUM 3aHATUI M OTABIXA, PEry/sIpHas GH3HMYecKasi aKTHBHOCTD),
(m3HYecKoe COBEPIICHCTBOBAHIE TIPH 3aHATHAX CIIOPTHBHO-03/J0POBHTEIBHON JIESTEIIFHOCTHIO;

6) TPyA0OBOTr0 BOCIIUTAHMSA:

TOTOBHOCTb K TPYAy, OCO3HaHUE LIEHHOCTH TPYJOJIIOOUs, MHTEpPEC K pasMuHbIM cdepam
po¢eCcCHOHANIBFHON JeSITENbHOCTH, CBSI3aHHBIM C MAaTEMATUKOW M €€ MPHIOKECHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIM BbIOOpP OyAaymeid mnpodeccuu U peann3oBBIBATH COOCTBEHHBIC
JKM3HEHHBIC IDIaHBI, TOTOBHOCTH M CIIOCOOHOCTH K MaTeMaTHYecKOMy OOpa3oBaHHIO W
caMo00pa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
IIPAKTUYECKUX 3a/1a4 MaTeMaTHYECKON HalIPaBIEHHOCTH;

7) 3K0JI0THYECKOT0 BOCIIMTAHMSA

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOW KYyJBTYphl, IMOHWMAHHWE BIHUSHUS COIMATBHO-
SKOHOMHMYECKHX MPOIIECCOB Ha COCTOSIHUE MPUPOAHOM M COLMAJIbHOM Cpenabl, OCO3HAHHE
r00aNbHOTO  XapakTepa  OKOJNIOTHUECKHX  TpoOJeM, OpHUeHTalus Ha  IpPUMECHEHHe
MaTeMaTHYEeCKUX 3HAHUU /sl pelIeHus 3a/1ad B 00JacTH OKPY)KAIOLIeH Cpelbl, IIIaHUPOBaHHE
MOCTYITKOB U OIIEHKH WX BO3MOYKHBIX ITOCIISICTBHH JJISI OKPYKAIOIIeH CPEJIbI;

8) HIEeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BHUTHS HAyKH M OOLICCTBEHHOM NMPAaKTHKH, TOHMMAaHUE MaTeMaTHYECKOH HayKd Kak c(epsl
YEIIOBEYECKOH NIESTeIbHOCTH, ITANoB €€ Pa3sBUTUS M 3HAYMMOCTHU JJISI Pa3BUTHS IIMBUIIM3ALINY,
OBII/ICHUE S3BIKOM MaTeMaTHKU U MaTeMaTH4eCKOi KyJlbTypoi KaK CpeACTBOM MO3HAHHS MUPA,
TOTOBHOCTBH OCYIIECTBIISITH MPOEKTHYIO M HCCIIEAOBATENHCKYIO NESITENbHOCTh HHINBUIYATBHO U

B IpyIIIE.

METANIPEJMETHBIE PE3YJIbTATbBI

IMo3HaBaTeJbHBIE YHHBEPCAIbHbIE YUeOHbIE TeiicTBUS
Bba3oBble JJornyeckue aeiicTBu:



BBISIBJIATH U XapaKTePU30BaTh CYIIECTBEHHbIE MPH3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
HNOHATHH, OTHOIICHWH MeXAy MOHATHUSAMH, (OPMYIHPOBATh ONPENCNICHHUS IIOHATHH,
YCTaHABIMBATH CYIIECTBEHHBIH NPU3HAK KIACCH(UKALIUK, OCHOBAHUS I OOOOIEHUS H
CpaBHEHMS, KPUTEPUU IPOBOJUMOTO aHAIIN3a,

BOCIIPHHMMATH, (HOPMYIHPOBaTE M TPeoOpa3oBEIBATh CYXKICHUS: YTBEPIUTCIBHBIC U
OTpHUIIATENbHbIE, €ANHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE,;

BBISBIIITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IIPOTHBOpeYns B (akrax,
JAHHBIX, HAONIONEHUAX W  YTBEPXKIACHUAX, IpeliaraTb KPUTEPUH s BBIABJICHHSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JleNlaTh BBIBOJBl C MCIOJBb30BAHHEM 33aKOHOB JIOTMKH, IEIYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIFOUEHUH 110 aHaJI0T Uy,

MIPOBOJUTH CaMOCTOSITENBHO J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEP)KICHUH (TIpsIMbIE U
OT TPOTHBHOTO), BBICTPAMBATh APTYMEHTALHIO, INPHUBOJAWTH TPHMEPHl W KOHTPHPHUMEPEI,
000CHOBBIBATh COOCTBEHHBIE CYXJICHUS U BHIBOABI;

BBIOMpATh CHOCOO peleHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BAapHAHTOB
pelreHus, BbIOMpaTh HauOoyiee MOAXOMAIUA C Y4ETOM CAMOCTOSITENBHO BBIJEICHHBIX
KPUTEPHEB).

bazoBble ncciieioBaTe/ibCKHe 1eicTBHA:

HCTIONF30BaTh BOIIPOCH KAK MCCIIEIOBATEIbCKIA HHCTPYMEHT MO3HAHUSA, (OpMyITHpOBaThH
BOIIPOCHI, (PUKCHpYIOIIME NPOTHBOpEYHe, NpoOIeMy, YCTaHAaBIMBATH HCKOMOE U [aHHOE,
(hopMHpPOBATh THIIOTE3Y, apI'yMEHTHPOBATH CBOIO ITO3HITHIO, MHCHUE;

HOPOBOAUTH  CAMOCTOSITENIbHO — CIUIAHMPOBAHHBIM  3KCHEPHMEHT, HCCIEJOBaHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, SBICHUS, INPOIECCA, BBIABICHHIO
3aBUCHMOCTEH MEXAY 00BbEKTaMH, SBICHUSIMH, IIPOIECCAMI;

CaMOCTOSTETbHO (OPMYIUPOBATH 0OOOMIEHUS U BBIBOJBI 110 pPe3yabTaTaM MPOBEAEHHOTO
HaOJTIOIeHNsI, NCCIIEAOBAHS, OIICHUBATh TOCTOBEPHOCTh MONYyYCHHBIX PE3YJIBTaTOB, BEIBOJOB 1
00001IEHHI];

HpPOTHO3HPOBATh BO3MOKHOE PAa3BUTHE INPOLECCA, a TAK)KE BBIIBUIATh MPEITNOI0KEHHUS O
€r0 Pa3BUTUU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ nndopmanueii:

BBISIBJIATH Ae(GHULIUTEI HHGOPMALUH, JAHHBIX, HEOOXOIUMBIX A OTBETa Ha BOIPOC U AN
peleHus 3a1a4H;

BBIOMpaTh WH(GOPMALMIO U3 HCTOYHHKOB pPA3IMYHBIX THIIOB, AaHAIM3HPOBATH,
CHCTEeMAaTH3UPOBAaTh W HMHTEPIPETHPOBaTh HMHGOPMAIMIO pa3IMYHBIX BHAOB H  (HOpM
HPE/CTaBICHNS;

CTPYKTYpUpOBaTh  HMH(OpPMAaLMIO, MPEIACTaBIATH €€ B  pasiu4HbIX  (opmax,
WJUTIOCTPHPOBATH IpaUuecKy;

OLICHMBATh HAA&KHOCTh MH(POpPMAIMH TI0 CAMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHAM.

KomMyHnkaTHBHBIC yHHBepCalbHbIe Y4eOHbIe AeiicTBHS

Oo0menne:

BOCIIPHHUMATh U (DOPMYITHPOBATE CYXICHHS B COOTBETCTBHHU C YCIOBHSMH M IICISIMH
OOIeHNUs, SCHO, TOYHO, TPAMOTHO BBIpa)KaThb CBOIO TOUKY 3PEHHsS B YCTHBIX M HMHChMEHHBIX
TEKCTaX, JaBaTh MOSACHEHHS MO XOAY pEIIeHUs 3aJaud, KOMMEHTHUPOBATh IOy4EeHHBIH
pe3ynbTaT;



B XOJ¢ OOCYXJCHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIAEMOW TEMbI, MPOOJIEMBI,
pelaeMoil 3aauu, BHICKA3bIBATH HICH, HAIlCJIEHHBIC HAa MOWCK PEIICHUs, COMOCTABISTH CBOH
CYXIIEHUS C CY)KICHUSMH JPYTHX YYaCTHHKOB JHaJiora, OOHApyXUBATh Pa3luiuie U CXOICTBO
TIO3HIINH, B KOPPEKTHOH popmMe GOpMyTHpPOBATH pa3HOTIIACHS, CBOM BO3PAXKCHUS;

MPEICTABIATh PE3YJIbTAThl PENICHUs 3a7a4i, SKCIEPUMEHTA, HCCICAOBAHUS, MPOCKTA,
CaMOCTOSITETIEHO ~ BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3aJad IMPE3CHTAlMd U
0COOCHHOCTEH ayIUTOPUHL.

PeryasiTuBHbIE YHHUBepPCcaIbHbIE YUeOHBIE TeiicTBHS

Camoopranusanus:

COCTaBJISITh IUIAH, ajJrOPUTM pEIICHUs 3aJadd, BHIOMpATh CHOCOO pEmIeHHs C Y4ETOM
UMCIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEIICHUH ¢ y4ETOM HOBOM HHPOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJIEKT:

BJIaJIeTh HaBBIKAMH ITO3HABATEIFHON Pe(ICKCHU KaK OCO3HAHHS COBEPLIAEMBIX ACHCTBUIMA
W MBICTUTENBHBIX TIPOLIECCOB, WX pE3yJAbTaTOB, BIAAECTh CIOCOOAMH CaMOTIPOBEPKH,
CaMOKOHTPOJISI TIpOLIecca U pe3yibTaTa PEelIeH!s] MaTeMaTHUeCKON 3a/1a4H;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTHh INPH PEUICHWH 3a]la4d, BHOCHTHh
KOPPEKTUBBI B JICSITEIHHOCT, HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJCHHBIX OMIMOOK,
BBIIBJICHHBIX TPYJHOCTEIH;

OIICHUBATh COOTBETCTBHE pe3yiabTaTa I[EIH U YCJIOBHAM, OOBSCHITH TPUIAHBI
JOCTI)KCHHSI WM HEJOCTIDKCHUSI DPE3yJbTaTOB ACATCIBHOCTH, HAXOJWTh OLIMOKY, JaBaTh
OLICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSITeIbHOCTD:

MOHUMATh W UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHAWBUAYAIbHONH PabOTHl MpH
peleHnr y4eOHBIX 3aladv, TNPHHAMATh IIeJh COBMECTHOHM JESTEIbHOCTH, IUIAHHPOBATh
OpraHU3aIMI0 COBMECTHOH pabOoThHI, paclpeneNsTh BHIB PaboOT, JIOTOBAPHBATHCS, 0OCYKIATh
Tporece U pe3yabTaT paboTel, 0000IIaTh MHEHHUS HECKOJIBKHX JFOICH;

y4acTBOBaTh B TPYHIIOBEIX (popmax padoThl (00CykIeHUs, 0OMEH MHEHHUH, «MO3TOBBIE
HITYPMBD) U UHBIC), BBIMOJHATH CBOK YacTh PabOThl U KOOPAMHUPOBAThH CBOHM ICHCTBHUS C
JPYrHMMH YJICHAMH KOMAaHJBIL, OIICHMBaTh KAueCTBO CBOCTO BKJaJa B OOMIMH MPOLYKT IO
KpUTEpHsIM, CHOPMYITHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

HNPEJMETHBIE PE3YJIbTATBI

K koniy oOydyenus B 10 kjacce oOyyaromiuiics MOJYYUT CIEAYIOIIUE TMPEAMETHBIC
pe3yJIbTaThl IO OTACNBHBIM TeMaM padodell mporpamMMbl ydeOHOTo Kypca «Anredpa W Hadaia
MaTeMaTHYECKOTO aHAIN3a:

Yucsia ¥ BLIYUCTEHUS:

cBOOOJTHO OTIEPUPOBATH MOHATHSIMU: PAIIHOHATBHOE YHCIIO, OECKOHEUHAS IEPHOINIECKAs
IpoOb, TPOLIEHTHI, WPpAIMOHAJIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX M JIEHCTBUTEIHHBIX
qUCeN, MOJYJb ACUCTBUTEIEHOTO YHCIIA;

MPUMEHSTH JAPOOH U TIPOIICHTHI IS PEMICHUS IPUKIIAIHBIX 33734 U3 Pa3InIHbIX OTpaciei
3HaHUH U peaabHOU KU3HH;

NPUMEHATh NPUOMDKEHHBIE BBIYMCIEHUS, MPAaBUIA OKPYIVIEHUs, NPUKUAKY U OLEHKY
pe3ybpTaTa BEIYUCICHUH;



CBOOOJHO ONEpPHUPOBATh MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM, HCIONIb30BaTh
HOAXOAAIIYI0 (OpMy 3aIliCH IEHCTBUTENBHBIX UHCEN U PEHICHWs NPaKTHYECKUX 3agad U
TpE/ICTAaBICHHS 1aHHBIX;

CBOOOTHO OIIEPUPOBATH MOHATHEM: apH(pMETHIECKHI KOPEHb HATYpaIbHOH CTENCHH;

CBOOO/THO ONIEPHPOBATH ITOHATHEM: CTETIEHb C PAalMOHAJIBEHEIM [TOKA3aTelIeM;

CBOOOJHO OMNEpPHUPOBATh MOHATHUSAMM: JIOTapu(M uUHCHa, JECATHYHBIE M HATypalbHbIE
JIOTapU(MBI;

CBOOOIHO ONEPHUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OTIepUPOBATH OHATHAME: APKCHHYC, apPKKOCHHYC 1 apKTAHTCHC YHCIOBOTO apr'yMeHTa.

YpaBHeHusl M HepaBeHCTBA:

cBOOOJHO  ONEpUpoBaTh  IMOHATHSIMU:  TOXKAECTBO,  ypPaBHEHHE, HEPaBEHCTBO,
PaBHOCHIIBHBIC YPAaBHEHHS M yPaBHEHUS-CIICACTBHSA, PABHOCHIILHEIC HEPABECHCTBA;

OPUMEHSTh pa3MYHble METOAbl pEIIEHMS pPALHOHANBHBIX M JAPOOHO-PAllMOHAIBHBIX
ypaBHEHMH, IPUMEHSATh METOJ HHTEPBAJIOB JUISl pELICHHs HEPABEHCTB;

CBOOOIHO ONEPUPOBATh MOHATHUSIMU: MHOTOWICH OT OJHOM MEepeMEHHOW, MHOTOUYJIEH C
HeNbIMH  KOd((UIMEHTaMH, KOPHM MHOTOYIEHa, INPHUMEHATh JAeJIeHHEe MHOTOWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Bueta miis pemenus 3anay;

CBOOOMHO OMEPHPOBATh IOHATHAMH: CHCTEMa JIMHEWHBIX YypaBHEHHH, MaTpHIa,
ONpeAeNuTeNb MaTpUIBl 2 X 2 U €ro TeOMETPHYECKHH CMBICI, MHCIIONb30BaTh CBONCTBA
onpenenuTens 2 X 2 Ui BRIYUCICHHUS €ro 3HAUCHHMS, IPUMEHSTH ONPEACTUTENN I PEIICHUs
CHCTEMBI JIMHEIHBIX ypaBHEHMI, MOAENUPOBATH PEalbHbIE CUTYallMH C IOMOILIBIO CHCTEMBI
JIUHEWHBIX YpaBHEHMH, HCCIENOBAaTh MOCTPOCHHBIE MOJAENM C IOMOIIBIO MAaTpHLl U
oIpeAenuTeNIeH, HHTEPIPETUPOBATE TOJTyIeHHBIH Pe3yIbTarT;

UCTIONB30BaTh CBOMCTBA ACHCTBHIA ¢ KOPHAMHE A IPeoOpa30BaHUs BRIPAKEHHUI;

BBIMIOJIHATE ~ NPEOOpa3OBaHUS UHCIOBBIX BBIPAKEHHH, COJACPXKAIINX CTEIICHH C
palOHANBHBIM I10Ka3aTeIEM;

UCIIOJIB30BaTh  CBOMCTBAa JorapuMoB Uil  NpeoOpa3oBaHUS  JIOTAPUPMHUUECKUX
BBIpaKCHHUI;

CBOOOZHO  OMEpHPOBaTh  MOHATHSAMHU:  HMppalMOHANbHBIE,  IOKa3aTelIbHBIE U
norapuMuUUecKre ypaBHEHUs], HAXOAUTh UX PELIEHHs ¢ MOMOIIbI0 PABHOCHIBHBIX NEPEXOI0B
WITH OCYIIECTBIISIS IPOBEPKY KOPHEH;

OPUMEHSTh  OCHOBHBIE  TPHUTOHOMeTpHYeckme  (opMynsl I  HpeoOpa3oBaHUS
TPUTOHOMETPHUIECKUX BBIPA)KCHNUIH;

CBOOOMHO OTEPHPOBATH TOHATHEM: TPHUTOHOMETPHUYECKOE YpaBHEHHE, IIPHMEHATH
HeoOXxoanMbIe (POPMYIIBI JUIS PEIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX YPaBHEHUH;

MOJIETIUPOBATh pEalbHBIE CUTyallMd Ha S3bIKE anreOpbl, COCTaBISTh BBIPAXKEHMS,
ypaBHEHMsI, HEPAaBEHCTBA II0 YCIOBUIO 33Jaud, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIH C
UCTIONb30BaHUEM alapara anreOpsl.

DyHKIHH U TpaQuKu:

CBOOOIHO OMEPHPOBATH TOHATHAME: (DYHKIHSA, CIIOCOOBI 3aJaHus (YHKIMH, B3aUMHO
oOpaTHBICe (YHKIWNH, KOMIIO3MIUS (QYHKIWH, rpapuk (QyHKINH, BBIIONHATH 3JEMCHTapHEIC
npeoOpa3oBaHus rpaguKoB QYHKIIHI;

CBOOOJHO ONEpPHUPOBATh MOHATHUSAMM: OOIACTh ONpEIENeHHs M MHOXKECTBO 3HAUCHUH
(GyHKIMH, HYJH QYHKLUN, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;



CBOOOIHO ONEpUPOBATh MOHATHAMH: YETHbIE U HEU€THbIC (YHKIMH, MEPHOJUYECKUE
(yHKIMM, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMHM, MaKCUMyMBI W MHHUMYMBI (DyHKITHH,
HanOoJIbIIICEe M HANMEHBIIIee 3HAUCHHE (DYHKIINU Ha IPOMEXYTKE;

CBOOOIHO OIEPHUPOBATh MOHATHAMH: CTeNeHHas (QYHKINS C HATypalnbHBIM M IIETBIM
ToKasaTeneM, rpaduk CTENEHHOH (QYHKINHM ¢ HATypalbHBIM W LENBIM IIOKa3aTeleM, rpaduk
KOpHsI N-0H CTeNeHu Kak GYHKIIMU 00paTHOH CTENEHH C HaTypabHBIM ITOKa3aTeleM;

OIIEpUPOBaTh TOHATHAMH: JIMHEHHAs, KBaApaTW4Has M JPOOHO-TMHEHHas (YHKIHH,
BBIMOJIHSATD 3JIEMEHTapHOE UCCIECIOBAHIE M IOCTPOCHUE UX IPadHKOB;

cBOOOJHO OIEpUpPOBATh MOHATHUSMH: TMOKa3zaTeNbHAs U JorapupMuueckas (yHKIUH, UX
CBOMCTBA 1 rpadWK, UCTIONIH30BaTh UX Tpa(uKu I penIeH s ypaBHEHHIH;

CBOOOIHO OIEPHPOBATh HOHATHAMH: TPUTOHOMETPHUYECKas OKPYKHOCTb, OIpeelIcHUE
TPUTOHOMETPHYIECKUX (PYHKIIUHA IUCIIOBOTO apTyMEHTA;

WCTIONB30BaTh TpaduKy (QYHKIMHA U1 HCCIEAOBAHHS INPOIECCOB M 3aBUCHMOCTEH TpH
pelLIeHn: 3a/1a4 U3 IPYTHX y4eOHBIX MPEAMETOB U peanbHON JKH3HHU, BBIpaXaTh (opmyramu
3aBUCHUMOCTHU MEXJY BEIUYNHAMH;

Hauyana maTemMaTH4ecKoro aHajimsa:

CBOOOIHO OIEpUpPOBaTh MOHATHAMH: aphU(MeTHdecKas M TeoMeTpUuecKasl MpOTrpeccus,
OeckOoHEeYHO yOBIBAOIIAs TeOMETpHYEeCKas MPOTPeCcCHsl, IMHESHHBIN U HKCIIOHEHIHAIBHBIN POCT,
(hopMyma CIOXKHBIX IPOLICHTOB, IMETh IIPEACTABIICHIE O KOHCTAHTE;

UCTIOJIb30BaTh NPOTPECCUH IJIs PELIeHHs pealbHbIX 3a/1a4 IPHKIIAJHOTO XapaKTepa;

CBOOOMHO  OMEPHPOBATh  ITOHATHAMH:  IOCIEIOBATEIBHOCTD,  CITOCOOBI  3aJaHUs
MOCJIEI0BAaTENbHOCTEN, MOHOTOHHBIE U OTPAHHMUYCHHBIE NTOCIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apoJKAEHHS MaTeMaTHUECKOTo aHalIn3a Kak aHanu3a 6ECKOHEUHO MalbIX;

CBOOOIHO OMEPHPOBATH MOHATHUSAMH: HENpPEPBIBHBIC (DYHKIMH, TOYKH Pa3pbIBa rpaduka
(yHKIMM, aCUMITOTHI rpaduka GyHKINY;

CBOOOIHO OMEpHPOBATH MOHATHEM: (QYHKIHWS, HENpephIBHAasS Ha OTpe3Ke, NPHMEHATH
CBOMCTBA HETIPEPHIBHBIX (DYHKIIHI [T peIICHUS 3a1a4;

CBOOOZIHO OIIEpUPOBATH IIOHATWSIMHU: IIepBasl M BTOpas IPOU3BOAHBIC (YHKINH,
KacaTenbHas K rpaduky QyHKIMY;

BBIYHUCIIATh TPOU3BOIHBIE CYMMBI, MPOU3BEJICHHUsS, YAaCTHOTO U KOMIIO3UIIMH JIBYX
(yHKIMH, 3HATh IPOU3BOAHBIE HIEMEHTAPHBIX (YHKIUIL;

HCTIONIF30BaTh TEOMETPHUUCCKHI N (PU3NIECKHIH CMBICII IIPOM3BOAHOMN JUIS pEIICHUS 3a1ad.

MHosKecTBa H JIOTHKA:

CBOOO/THO ONIEPUPOBATH MTOHATHUSIMH: MHOXKECTBO, OTIEPAINH HaJl MHOXKECTBAM;

HCTIONIF30BaTh TEOPETHKO-MHOKECTBEHHBIN amapaT Ul ONMCAHMS PEaTbHBIX MPOIIECCOB
U ABJIECHUH, IPU PELIEHHUH 3a/a4 U3 APYTUX YUEOHBIX IPEIMETOB;

CBOOOJHO ONEPHPOBATh TMOHATHAMH: OIpEJEIEHUE, TEOpEMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MaTeMaTH4eCKOro O00BEKTa, J[HOKa3aTeIbCTBO, PABHOCHIBHBIC YpPaBHEHHS U
HEepaBEHCTBA.

K xonmy oOydenus B 11 kjaacce oOywarommiics MOTyYUT CIEAYIONIME IPEAMETHBIC
pe3yJIbTaThl IO OTACNBHBIM TeMaM pabouedl mporpaMMsl ydeOHOTO Kypca «Anrebpa m Hagama
MaTEeMaTHYECKOTO aHAIN3a»:

Yucaa 1 BBIYHCICHHASA:

CBOOOJHO ONEpUPOBaTh MOHATUSMU: HATypalbHOE M LEJIOE YHCIO, MHOXECTBA
HaTypasbHBIX U LEIbIX YHCEIN, HCIONb30BaTh NPU3HAKHU AenuMocTy nensix yncen, HOJ u HOK
HATypaJbHBIX YHCEN AJS PeIIeHNs 3a1a4, IPUMEHTh anroput™ EBkimna;



cBOOOJHO ONEPHPOBATH MOHATHEM OCTaTKa MO MOAYJIIO, 3alHChIBaTh HATYpajbHbIE YnCiia
B Pa3NMYHBIX O3HIIHOHHBIX CHCTEMAX CUHMCIICHUS,

CcBOOOJHO OMEPHUPOBATH MOHATHUSAMH: KOMIUIEKCHOE YHCIO M MHOYKECTBO KOMIUIEKCHBIX
quceN, MPeCTABIATh KOMIDICKCHBIC YHCa B anreOpandeckoll M TPUTOHOMETpUIecKoi (opme,
BBITOJTHATE apu(METHIECKUE OTICPAINU C HUMHU 1 H300pakaTh Ha KOOPIUHATHOMN IJIOCKOCTH.

YpaBHeHHsI M HepaBeHCTBA:

CcBOOOJHO  ONEpUpOBaTh  IOHATUAMHU:  UppalMOHANbHBIE,  IOKa3aTeJbHBIE U
JorapuMUIecKue HEPaBeHCTBA, HAXOAUTh UX PEIICHHUS C MOMOIIBIO paBHOCHIBHBIX TIEPEX0/IOB;

OCYILECTBISITh 0TOOP KOPHEH MY pelIeHNH TPUTOHOMETPUIECKOTO YPaBHEHUS,

CcBOOOJHO OTEPHPOBATH TIOHITHEM TPUTOHOMETPHUECKOE HEPAaBEHCTBO, IPHUMEHSThH
HeoOXomuMbIe (YOPMYITBI TSl pELICHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHSIMH: CUCTEMa M COBOKYITHOCTh YPaBHEHUH M HEPaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEIICHUSI CUCTEMBI U COBOKYITHOCTEH
palMOHANbHBIX, HPPALMOHAIBHBIX, [OKa3aTeJIbHBIX M JIOTapu(MHUYECKHX YpaBHEHHH U
HEPaBEHCTB;

pemaTh panuMoHaNbHBIE, HppalMOHAJbHBIE, TOKa3aTelbHbIe, JOTapu@MUUECKue W
TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA, COJEepIKaIINe MOAYIIU U TTapaMeTphI;

MPUMEHSTH TpaprIECKIe METO b JJISl PEIICHUS] YPaBHEHHI U HEPaBEHCTB, a TAKKe 3a1a4
C TIapaMeTpamu;

MOJISJIUPOBAaTh pealbHble CHUTyallud Ha S3bIKe ainredpbl, COCTABIATH BbIPAXKEHMS,
YpaBHEHHUS, HEPABEHCTBA W HMX CHCTEMBI IO YCIIOBHIO 3aJa4yd, HCCJIENOBATh IOCTPOCHHBIC
MOJIEJIU C UCIIOJIb30BAHUEM aMIapara ajareOpbl, HHTEPIPETUPOBATh MOTYUEHHBIH pe3yIbTaT.

DOyHKUMHM ¥ TpaduKu:

CTpOUTH TpaUKH KOMIO3UIMKA (YHKIHHA C MOMOIIBIO JIEMEHTAPHOTO UCCIEIOBAHUS U
CBOWCTB KOMIIO3UINH ABYX (DYHKIIHA;

CTPOHTH TeoMeTpuieckne oOpa3bl ypaBHECHWH W HEPaBEHCTB Ha KOOPIMHATHOM
TUIOCKOCTH;

CBOOO/THO ONIEPUPOBATH MOHATUAMH: TPadUKHA TPHTOHOMETPHUUCSCKHX (DYHKIINI;

HNPUMEHSTH (QYHKIUH TSI MOACIUPOBAHIS M UCCICAOBAHUS PEATBHBIX MPOLIECCOB.

Hayayia MaTeMaTH4eCKOI0 aHAIN3A:

WCIIONB30BaTh MPOU3BOJHYIO MJsl  HMcClIeqoBaHMA (YHKIMH Ha MOHOTOHHOCTh U
3KCTPEMYMBI;

HAXOJUTh HaHOOJIbIIIee U HAUMEHbIIIee 3HaAUeHNsT (PYHKIIH HETIPEPBIBHOW Ha OTPE3KE;

WCTIOJTF30BaTh TMPOU3BOMHYIO JUIS HAXOXKJCHUS HAWITYUIIETO PEHICHUS B MPHUKIAIHBIX, B
TOM YHCJIE COIMAIbHO-dKOHOMHUYECKHX, 3a7adax, JJIs OMpeAeNeHHs CKOPOCTH M YCKOpPEHUS
nporecca, 3a1aHHOTO (OPMYION WK TpadUKoOM;

CBOOOJIHO OTIEPHPOBATH TOHATHAMHE: ITEpBOOOpa3Hast, ONpeIeNEHHBII HHTErPpajl, HAXOAUTh
nepBooOpa3Hble dIEeMEHTAapHBIX (DYHKIMHA M BBIYUCIATE HHTErpan mo ¢opmyne HeroToHa-
JletiOumIa;

HAXOIUTh TUIOIIA/IN TIOCKUX QUTYP B 00BEMBI TEJl C TOMOIIBIO HHTETPAIa;

UMETh TIpeJICTaBJIICHHE O MaTeMaTHYECKOM MOJCIMPOBAHMM Ha TMpPHUMEpEe COCTaBJIICHUS
T depeHINATBEHBIX YPaBHECHHUIA;

pelaTh MPUKIAJHBIE 33Ja9d, B TOM YHCJIEC CONMATLHO-3KOHOMUYECKOTO B (PU3MIECKOTO
XapakTepa, CpeCTBaAMH MaTeMaTHIECKOTO aHAIIN3a.
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PaGouasi nporpamma y4yeGHoro kypca «['eomerpus. Yriry0/1eHHbIH yPOBEHb»

HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust sBnsieTcsT OAHUM U3 0a30BBIX KypCOB Ha YpOBHE cpenHero oOIiero
00pa3oBaHus, TaK Kak 00ecredrBaeT BO3MOXKHOCTb U3yUEHUS IUCLIMIUIMH €CTECTBEHHO-HaYyYHOM
HAIlPaBIEHHOCTH U TPEAMETOB T'yMAaHUTApHOro HuKia. [TOCKOIBbKY JOTMYECKOe MBIIIICHHE,
¢opMupyemMoe TpH H3YYEHHH OOYUAIOIIMMHUCS MOHATHMHBIX OCHOB TE€OMETPHH, IIpHU
JIOKA3aTeIbCTBE TEOPEM M IIOCTPOCHHH IETOYKH JIOTHYECKUX YTBEPXKICHUH TIPH PpelIeHHH
TEeOMETPHUYCCKAX 3aJad, YMEHHE BBIABHTATh M ONPOBEPraTh THIIOTE3B HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS IIPU PELICHHH 3a]1ad €CTCCTBCHHO-HAYYHOTO IHKIA, B YaCTHOCTH (DH3MYECKUX
3a/ay.

Ilenp ocBoeHHUs mporpamMmbl ydeOHOTO Kypca «['eomMeTpus» Ha yriyOnéHHOM YpOBHE —
pa3BUTHE HWHIUBHIYaJbHBIX CHOCOOHOCTEH OOYYalOUIMXCS MPH HM3YYEHHUH TEOMETPHH, Kak
COCTaBIAIOIIEH TpenMeTHOW obmactu «MaTemaTuka M WH(pOpMATHKa» dYepe3 oOecIedeHHe
BO3MOXKHOCTH TIPHOOPETEHHs U HCIOIB30BaHUS Oojiee TITyOOKMX I€OMETPUYECKHX 3HAHHH U
JeWCTBHH, CHe(UIHBIX T€OMETPHH, W HEOOXOAMMBIX I YCIEIIHOTO IPO(eCcCHOHATBFHOTO
00pa3oBaHMs, CBI3aHHOTO C MCIOIB30BaHIEM MaTEMATHKH.

ITpuoputeTHBIMU 331a4aMu Kypca T€OMETPUU Ha YriyOIEHHOM YpOBHE, PACIIUPSIOLIMMU
U YCUJIMBAIOLIMMHU Kypc 6a30BOT0 YpOBHS, SIBJISIOTCSL:

pacmipeHre TPEACTaBICHHUS O TeOMEeTpHUHM KaKk 4YacTH MHUPOBOH KyJIbTYpHl U
(hopMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPY>KAIOIIUM MUPOM;

(opMupoBaHHE TIPEACTaBICHUS O TPOCTPAHCTBEHHBIX (HUTypax Kak O BaXKHEHIIHX
MaTeMaTHYECKUX MOJENSAX, MO3BOJIONINX ONHUCHIBATH UM HU3y4aTh pasHBIC SBICHHSA
OKpY)KalOIlero MHpa, 3HaHUE MOHATHIHOTO ammapata 1o pasgeny «CTepeoMeTpus» y4eOHOTO
Kypca TeOMETpHH;

(opMupoBaHHE YMEHHS BJIAJCTh OCHOBHBIMHU MOHATHAMH O MPOCTPAHCTBEHHBIX (DUTypax
U UX OCHOBHBIMH CBOWCTBAMH, 3HaHHC TeopeM, (OpPMYJIT M YMEHHE UX NPHUMCHATH, YMCHHUS
JIOKa3bIBaTh TEOPEMBI I HAXOAUTH HECTaHAAPTHBIE CIIOCOOBI PEeLIeHHS 3a/1a4;

(opMHupoBaHUE YMEHHs paclo3HaBaTh Ha dYepTekax, MOJENSIX U B peaJbHOM MHpe
MHOTOTPaHHHKH ¥ TeJla BPAIleHNs, KOHCTPYHPOBATh TEOMETPHIECKIE MOJIEIIH;

(opmupoBaHue MTOHIMAaHUA BO3MOXKHOCTH aKCHOMAaTHIECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX TeopHi, (GOpMHUPOBAaHHE IOHUMAHHUS POJIM AKCHOMATHKH TIPH TPOBEIACHUU
paccyXI€HH;

(hopmMupoBaHUEe yMEHHs BIaleThb METOAAMHU [0OKa3aTelbCTB M AITOPUTMOB PEIICHUS,
YMEHUS UX TPUMEHATb, INPOBOAUTH JOKA3aTEJbHbIE PACCYXKICHHUS B XOAE peEIlEHUS




CTEPEOMETPHUYECKUX 3aJad W 33Ja4 C TNPaKTHYECKHM COJIep)KaHHeM, (QOpMUpOBaHUE
MPEICTaBICHUsI O HEOOXOMUMOCTH JI0KAa3aTeNbCTB TpPU OOOCHOBAHHUHM MAaTEeMAaTHIECKUX
YTBEPKISHUH U POJIM AKCHOMATHKH B TIPOBENICHUHU JIEAYKTHBHBIX PacCYKICHUH;

pa3BUTHE W COBEPIICHCTBOBAaHMWE WHTEINICKTYaIbHBIX W TBOPYECKMX CHOCOOHOCTEH
00ydJaromuxcst, ITO3HABATENFHON aKTHBHOCTH, WCCIIEIOBATENHCKAX YMEHHUH, KPUTHIHOCTH
MBILIEHHS, UHTEpeca K U3yUEHUIO T€OMETPHUH;

¢opmupoBaHue (YHKIHOHABHOW TPAMOTHOCTH, PEJIEBAaHTHOW T€OMETPHU: YMEHUS
pacmo3HaBaTh TPOSBICHUS TEOMETPHUYECKHX IMOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B
peanbHbIX )KU3HEHHBIX CUTYalUsAX U MPU U3yYEHUHU APYTUX Y4eOHBIX NPEAMETOB, IPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOJEJIUPOBAHUS PEAbHBIX CUTyalud, MCCIIEIOBaHUs
MOCTPOCHHBIX MOJIEINIEH, MHTEPIIPETAINHU TTOTY4YSeHHBIX PE3YIbTaTOB.

OCHOBHBIMH COZICP)KaTeFHBIMH JIMHUSAMH ydeOHoro Kkypca «['eomerpms» B 10-11
Kimaccax sBOTCSA: «lIpsMBIE M TITOCKOCTH B TPOCTPAHCTBE», «MHOTOrpaHHHKNY, «Tema
BpalleHus», «BEKTOpBI 1 KOOPIAMHATHI B IPOCTPAHCTBEY, «JIBIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBanHoe Bo ®I'OC COO TpeOoBaHHE «YMETh ONEPHUPOBATH MOHATHIMUNY,
peleBaHTHBIMU T€OMETPUH Ha yriryOnéHHOM ypoBHe oOydenus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COEpKaTeNbHBIM JIMHUAM Y4eOHOro Kypca, a (OPMHPOBaHHE JIOTHYECKHX YMEHHH
pacmpenensercss HE TONBKO IO COAEPXKATEIBHBIM JIMHWSAM, HO M II0 TOojaM OOy4YeHUS.
Conepxanne  00pa30BaHMS, COOTBETCTBYIOIIEE TPEAMETHBIM  pe3yiabTaTaM  OCBOCHHS
DenepanpHOi pabodell MPOrpaMMBl, pacupeleNEHHBIM 110 TOAaM O0YUYeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIMIHAIBHBEIM BOIIPOCAaM OOydJaroImuecs
oOpamianiuch HEOAHOKPATHO. DTO MO3BOJSIET OPraHU30BaTh OBJIAJACHHE TI'€OMETPHYECKUMU
NOHATHAMU M HaBBIKAMH MOCJIENOBAaTENbHO M IOCTYHATENbHO, C COOMIOJEHHEM NPHHLUIIA
IPEeMCTBEHHOCTH, a HOBBIC 3HAHHA BKIIOYaTh B OONIYI0 CHCTEMY TI'€OMETPHYECKUX
MpeICTaBICHUH 00yJaromuXcs, pacupss U yrioyossist e€, oOpas3ysl IpOYHbIE MHOXKECTBEHHBIE
CBSI3M.

IMTepexox k M3ydCHUIO TEOMETPUH Ha YTIyOIEHHOM YPOBHE ITO3BOJIIET:

co3aTh yCJIOBHSA s auddepeHnranuy oOy4YeHHUs, IMOCTPOSHHS WHIUBUAYaIbHBIX
00pa3oBaTeNbHBIX ~ IpOrpaMM, OOECIeYUTh  YIIyOJNEHHOE H3YyYCHHE T'COMETPHUH  Kak
cocTaBIIsIOIIel yaeOHOTO npeamera «MareMaTukay;

MOATOTOBUTH OOYUAIOIIMXCSA K MPOAOJDKCHUIO M3YYEHHsS MAaTEMaTUKU ¢ YYETOM BBIOOpA
Oymymeit npodeccun, obecreunBas MPEEMCTBEHHOCTh MEXIAY OOIIUM H MPOeCCHOHATEHBIM
obOpa3zoBaHuEM.

Ha w3ydyenne ydeOHOrO Kypca «['eomerpus» Ha yriryOiIéHHOM ypoBHe oTBoamtcs 204
gaca: B 10 kmacce — 102 gaca (3 gaca B Henemo), B 11 kimacce — 102 vaca (3 yaca B HeZIeNo).



COJEPKAHUE OBYYEHUSA
10 KJIACC

IIpsiMble B IIOCKOCTH B IIPOCTPAHCTBE

OcCHOBHBIE MOHATHUS cTepeoMeTpHu. Touka, mpsMasi, MIOCKOCTb, MpocTpaHcTBo. [lonsaTHE
00 aKCHOMaTHYECKOM TTOCTPOEHHHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3auMHOe pacnonoxeHue MpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIINECS, NapalIeIbHbIE U
CKpelnuBaromuecs npsamele. [Ipu3sHaku ckpenuBaromuxcs IpsamMbix. IlapaniaenbHOCTb OIPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: Iapaule/IbHbIE NPSAMBIE B IIPOCTPAHCTBE, NApaJUIEIBHOCTb TPEX
OpAMBIX, MapajUIeIbHOCTh IpsAMOM U IuIocKocTW. IlapamnensHoe U LEHTpalbHOE
MPOEKTHPOBaHUe, m300paxeHue ¢uryp. OCHOBHBIE CBOICTBa MapalIeIbHOTO MPOCKTHPOBAHMS.
N3o00pakeHne Guryp B MapauienbHOH NPOSKIUH. YTIIBI ¢ COHANPABICHHBIMH CTOPOHAMH, YTOJ
MEXAy HpAMBIMH B MpocTpaHcTBe. [lapainensHOCTh MIOCKOCTEH: MapaluieNbHble MIOCKOCTH,
CBOICTBa MapaulebHbIX IUI0ckocTel. [IpocTeiimue npocTpaHCTBEHHbIE (PUI'YPHI HA TIIIOCKOCTH:
TeTpa’p, NapaulesICIHIIe ], IOCTPOCHUE CCUCHH.

IlepnennuKyaIpHOCTH NPSIMOM M IUIOCKOCTH: IEPIEHIUKYSIPHBIE IpsMBIE B
IPOCTPAHCTBE, IpSIMblE MapajUielIbHbIE M IMEPHEHAMKYISpPHblE K IUIOCKOCTH, IIPU3HAK
HNEPHEHIUKYISIPHOCTH MNpPSIMOM M IIOCKOCTH, TEOpeMa O MpsSMON MNEpHEHIUKYISIPHON
miockocTd. OpToroHanbHOe NpoekTHpoBaHUe. [lepneHauKyasp U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHHE OT MPSIMOH JI0 INIOCKOCTH, IMPOEKIHS (YUTYPHI Ha IIOCKOCTB.
IleprieHIUKyISIPHOCTD TUIOCKOCTEN: MPHU3HAK NMEPIEHIUKYISIPHOCTH ABYX IuIOocKocTed. Teopema
0 TpEX MepIeHIUKYIsIpax.

VYIB! B IPOCTPAHCTBE: YIOJl MEKAY NPSIMOM U IIIOCKOCTBIO, IBYTPAaHHbII yroJl, TMHEHHbIH
yroia ABYTPaHHOTO yrna. TpéxrpaHHBII M MHOrorpaHHble yribl. CBOWCTBAa IIIOCKHX YTIIOB
MHOrorpassoro yria. CBoicTBa IUIOCKUX U JBYIPaHHBIX YIVIOB TPEXTPAHHOrO yria. Teopemsl
KOCHHYCOB U CHHYCOB JUIsl TPEXIPAHHOTO yIJIa.

MHOrorpaHHUKH

Bunel MHOrorpaHHUKOB, pa3sBEPTKa MHOrorpaHHHMKa. IIpusma: N-yroipHas NpH3Ma,
npsiMas U HaKJIOHHAs HPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTH NMpH3MBL. [lapamnenenumen,
MPSIMOYTOJIbHBIN MapajuieNienunes; U ero cpoictBa. KpaTyailline myTH Ha MOBEPXHOCTH
MHoOTorpanHuka. Teopema Oiimepa. IIpoctpancTtBenHast Teopema Iludaropa. Ilmpammpma: n-
yroJbHasi MUpaMua, IpaBWIbHAS U yceu€HHas nupaMuasl. CBolicTBa pédep u GOKOBBIX rpaHer
NpaBWIBHOW IHUpamuibl. IIpaBUibHbIE MHOTOTPAaHHMKU: HpaBWIbHAs NpU3Ma WU IPaBUIbHAs
NUpaMuzia, PaBWIIbHAS TPEYroNbHas MIpaMHAa W MIPaBUIBHEIA TeTpasap, ky0. IIpeactaBieHne
0 MpaBUJIBHBIX MHOTOIPAHHHUKAX: OKTa3p, JOAEKadAp U UKOCAIP.

Beruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHaiu, yriel. IInomans 60koBoif
MOBEPXHOCTH M IOJHON MOBEPXHOCTH HNPSAMOM INPU3MBI, IUIOIIAAb OCHOBAHUH, TeopeMma O
OOKOBOH MOBEPXHOCTH MNpPsAMON Tpu3Mbl. I[lnomaapr OOKOBOW MOBEPXHOCTH M IOBEPXHOCTH
[PaBWIBHOU IMUPAMUBI, TEOPEMA O ILUIOMIAAU YCEUEHHON IUPAMUBIL.

CummeTpuss B HPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU IPAaBUIbHBIX MHOIOIPAHHUKOB.
CummMmeTpuss B IpaBUIbHOM MHOTOTPAaHHMKE: CHUMMETpUS Iapajulelenunena, CUMMETPUs
MPAaBUIBHBIX IPU3M, CHUMMETPHSI IPABUIBHON IMPaMUIBL.

BexkTopbl U KOOPAMHATHI B IPOCTPAHCTBE

IMonsATHS: BEKTOP B MPOCTPAHCTBE, HyJIEBOI BEKTOD, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPEI
KOJUIMHEAPHBIE, COHAIPABJICHHbIE U IPOTUBOIOJOXHO HAIIPABICHHBIE BEKTOPHL. PaBeHCTBO



BEKTOpOB. JlefcTBUSA C BEKTOpaMM: CIOXKEHHE M BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXXEHHME BekTopa Ha uuciao. CBoiicTBa cioxeHust BekTopoB. CBoiCcTBa
YMHOK€HMs BEKTOpa Ha 4yucio. [loHaTue KoMILIaHapHble BEKTOpHL. IIpu3HaK KOMIIJIaHAPHOCTU
Tpéx BekTopoB. IlpaBmno mnapannenenunena. Teopema O pasokKEHHMH BEKTOpa IO TPEM
HEKOMIUIAaHapHBIM ~ BekTopaM. IIpsiMoyrosbHass cucreMa KOOpAMHAaT B IPOCTPAHCTBE.
Koopaunate! BekTopa. CBs3b MeXAy KOOpIAMHATAMU BEKTOpa M KOOpPAMHATAMU TOUYEK. YTOI
Mexkay BekTopamu. CKalapHOe IPOU3BEJEHUE BEKTOPOB.

11 KJIACC

Tena BpanieHus

IMomATHs: DIMHApPHYECKas ITOBEPXHOCTh, KOHWYECKas IOBEPXHOCTh, ChepHiecKas
MIOBEPXHOCTb, OOpasymolye NoBepxXHOCTeH. Tenma BpallleHMs: LUIMHAP, KOHYC, YCEUEHHBIN
KOHYC, ctepa, map. Bsanmraoe pacmonoxenue cdepbl U IIOCKOCTH, KacaTellbHas IIOCKOCTh K
ctepe. 3o0paxeHue Ten BpalleHus Ha MI0CKOCTH. Pa3BépTka nunHapa u konyca. CUMMETpHst
cheps U mapa.

O6véM. OcHoBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOJBHOTO
napajenenunena u ciaeactsus u3 Heé. OObEM MpAMON M HAKIOHHON MPU3MBI, IUIMHIPA,
nupaMuIs! 1 KoHyca. O0BEM mapa ¥ MapoBOro CErMEHTa.

KoMmOuHammm Ten BpalieHWs W MHOTOTPaHHHUKOB. [Ipm3Ma, BIMCaHHAas B LIUTHHID,
ormMcaHHas okojo muiuHzApa. IlepeceueHne cdepsl u mapa ¢ IIockocTeio. Kacanuwe mapa u
cdepsl IIocKocThio. [I0oHATHE MHOTOTpaHHHKA, OITUCAHHOTO OKOJIO cepkl, chepsl, BIMCaHHOI B
MHOTOTPaHHUK HJIH TEJIO BPalLeHUSI.

[Tnomane MOBEpXHOCTH IMIMHAPA, KOHYyca, miomanb chepsl u e€ vacred. [logobue B
npoctpanctBe. OTHomeHne OO0BEMOB, IUIOMIAJe MOBEPXHOCTEH MOAOOHBIX  (uUTyp.
IIpeoGpa3oBanne momoOust, romoTeTus. PemieHne 3amad Ha IJIOCKOCTH C HCIIOIb30BaHHEM
CTEPEOMETPUUECKUX METOIOB.

IloctpoeHune ceyeHUd MHOTOTPAaHHMKOB U Tel BpAIIECHUs: CEYEHUS LMIMHApa
(mapajulenbHO UM NEPHEHAUKYJSPHO OCH), CEUeHHMs KOoHyca (TmapasulesibHble OCHOBAaHUIO U
[IPOXOJIAIIME Yepe3 BEepIIMHY), CEUeHMs Iapa, METOJbl IIOCTPOEHHS CEUeHHH: METO[ CIENOB,
METOJ BHYTPEHHETO NPOEKTUPOBAHMUS, METO/] IEPEHOCA CEKYIIEeH TUIOCKOCTH.

BekTOphbI H KOOPAMHATHI B IPOCTPAHCTBE

Bexrops! B npoctpancTBe. Onepanun HajJ BeKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CpolicTBa BEKTOpHOrO yMHOXeHUs. IIpsMoyroibHas cucTeMa KOOPAUHAT B IIPOCTPAHCTBE.
KoopauHats! BexTopa. Pa3moskenne Bektopa mo 6asucy. KoopauHaTHO-BEKTOPHBIH METOJ TIPH
pELIEHUN T€OMETPUUECKHUX 3a/1a4.

JBH:KeHHsI B IPOCTPaHCTBE

Ipwxenns upoctpancTBa. OtoOpaxenus. J[BwkeHus u paBeHCTBO ¢uryp. OOmme
CBOICTBa JABWKEHMH. Bunapl ABMKeHUIl: mapajulenbHBIA NEpPEHOC, LEHTpallbHas CUMMETpus,
3epKaJibHasi CHMMETPHSI, IOBOPOT BOKPYT mpsiMoid. IIpeobpazoBanus nogobus. [Ipsamas u chepa
Olinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHbB) HA YPOBHE CPEJIHET'O OBIIEIO OGPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasknaHckoe BOCIIUTAHUE:

C(OPMHUPOBAHHOCTh  TPAXKIAHCKOW  IMO3UNMU  OOydJaromerocs Kak akTHBHOTO H
OTBETCTBEHHOTO UJIEHa POCCHICKOTo o0OIIecTBa, MpeACTaBIeHHE O MaTeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUSL Pa3JIMYHBIX CTPYKTYp, SBICHHH, NpoLenyp TIpakaaHCKOro oOliecTBa
(BBIOOPEI, OIPOCHI M JpPYyroe), yMEHHWe B3aMMOACHCTBOBATh C COIMANBHBIMH WHCTHTYTAMH B
COOTBETCTBHUHU C UX (byHKHI/ISIMI/I 1 HA3HAYCHUCM,

2) naTpuoTHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh POCCHHCKON TPaKTAHCKOW HMACHTHYHOCTH, YBAXCHUS K TNPOIIIOMY H
HACTOSALIEMY POCCUHCKOM MAaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K IOCTHKEHHUSM POCCUHCKUX
MaTEMaTHKOB U POCCUMCKON MaTeMaTHYECKOH LIKOJIbI, UCIIOIb30BAHUE ITUX TOCTHKEHUN B JPYTUX
HayKaXx, TEXHOJIOTHSX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHE AYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapojaa, chOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMS, ITUYECKOTO MOBEICHUS, CBI3aHHOIO C NPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUN HayKH
U IeATETBHOCTHIO YIEHOTO, OCO3HAHHE JITYHOTO BKJIaa B IOCTPOCHHE YCTOHYHUBOTO OYIyIIETO;

4) 3cTeTMYECKOE BOCITUTAHHE:

ACTETHUECKOE OTHOIIEHHE K MHPY, BKIIOUasl 3CTETUKY MaTEeMaTHUECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajad, PEIIEHWH, PacCyXJCHHUH, BOCIPUUMUYMUBOCTh K MAaTEMaTHUYECKHM acleKTaMm
Pa3JIMYHbIX BUAOB UCKYCCTBA,

5) ¢pusuyeckoe BocnuTaHue:

Cq)OpMHpOBaHHOCTb YMEHUA MPUMCHATE MaTCMAaTUICCKUC 3HAHUA B UHTCPECAaX 3I0POBOTO 1
Oe3omacHoro oOpas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (37I0pOBOE MUTAHKE,
cOayaHCHPOBAHHBIN PEKUM 3aHATHIA M OTABIXA, PETYIApHas (U3NIECcKasi aKTHBHOCTH), (PH3HMIECKOE
COBEPLICHCTBOBaHHUE NIPH 3aHATHIX CIOPTUBHO-0310POBUTEILHON A€ATENbHOCTHIO;

6) Tpy0BOE BOCIMTAHHUE:

TOTOBHOCTh K TPYAY, OCO3HAHHE LICHHOCTH TPYIOJIOOWS, MHTEpEC K PasIMIHBIM cdepam
Mpo(eCCHOHAFHON NeATeTBPHOCTH, CBS3aHHBIM C MAaTEMAaTHKON WM e€ NPINIOKCHUSAMH, yMCHHE
COBepILaTh OCO3HAaHHBINH BHIOOp Oyaymiel Mpodeccuu U peasiM30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC
IUIaHbI, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHIO M CaMOOOpa30BaHHMIO Ha
MPOTSHXKECHUU Bcel JKU3HU, TOTOBHOCTH K AKTUBHOMY Y4YAaCTHIO B PCIICHHUU TMPAKTUYCCKUX 3aJa4q
MaTeMaTH4eCKOil HapaBlIeHHOCTY;

7) 3KoJIOTHYecKOe BOCIIUTAHME:

Cq)OpMHpOBaHHOCTb 9KOJIOTHYECKOM KYJIbTYPHI, IIOHUMAaHUuEC BIIMSAHUSA COIIMaJIbHO-
SKOHOMUYECKHX IIPOLECCOB HA COCTOSIHME MPUPOJHOM M COLMAJBHOW Cpellbl, OCO3HAaHUE
rII00aIFHOTO XapakTepa 3KOJIOTHYECKUX MpoOieM, OpHeHTaIsd Ha IPUMEHEHHE MaTeMaTHIeCKUX
3HaHUH JUI1 pEeLIeHUs 337134 B 00JIaCTH OKPYXKAFOIIECH Cpelbl, ITAHUPOBAHNE OCTYIKOB M OLCHKH
HX BO3MOXHBIX IIOCIIEICTBUH ISl OKPYKAIOILEH Cpeabl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayYKH M OOIIECTBEHHOW MPAKTHKH, IOHNMAaHHE MaTEMaTHYECKOW HayKH Kak cepbl YyeJ0BeuecKom



JACATCIIBHOCTHU, OTAIIOB eé Pa3BUTHUA U BHAYUMOCTHU JJIA pa3sBUTUA HUBUJIN3AINN, OBJIAACHUE A3BIKOM
MaTeMaTHKH W MaTeMaTHYEeCKOU KyJ'IBTypOﬁ KaKk CpC€ACTBOM IIO3HaHUA MHpPA, TOTOBHOCTbH
OCYHICCTBJIATH IPOCKTHYIO U UCCIIETOBATCIIBCKYIO NEATCIBHOCTh MHAUBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATbBI

ITo3naBaTejbHbIe YHHBEPCAJIbHbIE YUeOHbIe NelicTBHA

Ba3zoBble Jiornueckue AeiicTBuA:

BBISBJSITh M XapakTepU30BaTh CYIIECTBEHHBbIE IPHU3HAKH MAaTeMaTH4YECKHX OOBEKTOB,
MTOHATHH, OTHOIIEHUH MEXTy MOHATHIMH, (POPMYJIUPOBATE ONPEICIICHNS OHATHH, YCTAHABINBATh
CYIIECTBEHHBIN NpU3HAK KIacCH(pHUKAIUU, OCHOBaHMA Ui 00OOIIEHHS W CPaBHEHHS, KpUTEPHUU
MIPOBOIUMOTO aHAIH33;

BOCTIPHHUMATH, (OPMYIHPOBATE W NPEOOpPA3OBBIBATh CYXKACHUS: YTBEPAWTCIBHBIE |
OTpHUILIATEbHBIC, €IUHNYHbIE, YaCTHbIC 1 OOIIIE, YCIOBHBIE;

BBIABJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeuHs B (hakrax,
JIaHHBIX, HAOMIOACHUSX U YTBEPKACHUSAX, IPEAJIaraTh KpUTEPUH IJIsl BBISBICHHS 3aKOHOMEPHOCTEH
1 IPOTUBOPEYHIA;

JeTaTh BBIBOJBI C HCIHONB30BAHMEM 3aKOHOB JIOTHKH, [EIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUCHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOIUTH CAMOCTOSTENIBHO JI0Ka3aTeNIbCTBA MAaTEMAaTHIECKUX YTBEPXKICHUH (TIpsIMBIE U OT
MIPOTUBHOTO), BBICTpPAaUBATh APTyMEHTALMIO, MPUBOJUTH IPHMEPHl U  KOHTPIPUMEPSHI,
000CHOBBIBATH COOCTBEHHBIE CY)KIECHHS Y BBIBOJIBI;

BBIOMpATh CHOCO0 pemeHus y4deOHOH 3amaun (CpaBHUBATh HECKOJBKO BapHAHTOB PEIICHUS,
BBIOMPATh HauOoOJIeEe MOAXOISIINN C yIETOM CAMOCTOSITEIBHO BBIICIICHHBIX KPUTEPUEB).

Ba3zoBble uccinegoBarebcKkue 1eiCTBUS:

HCTIONIB30BAaTh BOIPOCHI KaK HCCIIENOBATEIECKUM HMHCTPYMEHT MO3HAHHSA, (OpMyIHpOBaThH
BOINPOCHI, (PUKCHpyOmME MNPOTHBOpEYHE, MHpoOJIEMy, YCTaHABIMBAaTh HMCKOMOE W JAaHHOE,
(hopMHPOBaTH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3HITHIO, MHEHHCE;

NIPOBOUTH  CaMOCTOSITENIFHO  CIUIAHHMPOBAHHBI  3KCHEPHMEHT,  HCCIEOBAaHHE IO
YCTaHOBIEHHIO OCOOEHHOCTEH MAaTeMaTHYECKOro OOBEKTa, SBJICHMS, NPOLECCA, BBIABICHHUIO
3aBUCHMOCTEH MeXly 00bEKTaMH, SBICHHUSIMH, ITPOLIECCAMH;

CaMOCTOSITENIFHO (hOPMYIHPOBaTh OOOOLIEHHS M BBIBOJABI IO pe3yibTaTaM IIPOBEIEHHOTO
HaOMIoIeHNs, UCCIIEOBAHUs, OLCHUBATh JOCTOBEPHOCTh IOJYUEHHBIX PE3YJbTATOB, BBIBOJAOB U
0000I1IEHHIA;

HPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAK)Ke BBIABUTaTh MIPE/IIOIOKEHNS O €r0
Pa3BUTHU B HOBBIX YCJIOBHSX.

PaGora ¢ undopmanmeii:

BBIABILATE Ae(UIMUTH MH(DOpMAaIUH, JAHHBIX, HEOOXOAUMBIX AJSI OTBETa Ha BOIPOC M IS
pelIeHus 3a/1a4H;

BEIOMpaTh  WHGOPMALIMIO W3  HCTOYHWKOB  DPAasiIMYHBIX  THIIOB, aHAIM3UPOBATH,
CHCTEMaTH3MpOBaTh M HMHTEPIPETHPOBAaTh HHMOPMAIMIO pa3MYHBIX BUIOB M (GOpM
TIPE/ICTABIICHHS;

CTPYKTYpHPOBaTh MH(OPMALMIO, NPEACTABIATh €€ B pasMYHBIX (popMax, WILTIOCTPUPOBATH
rpaIecK;

OLICHUBATh HA/I&XHOCTh MH(POPMALIUK IO CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.



KoMMmyHuKkaTUBHbBIE YHHBepcaJbHbIe YueOHbIe AeiicTBUsI

Oo61menne:

BOCIIPHHUMATh H (OPMYIUPOBATH CYXICHHS B COOTBETCTBHH C YCIOBUSMH H UEISIMH
oOmIeHns, SCHO, TOYHO, TPAMOTHO BBIP@XKAaTh CBOKO TOYKY 3PCHUS B YCTHBIX U MHUCHMEHHBIX
TCKCTaX, JaBaTh IIOSCHCHMUS 110 XO[ly pemeﬂnﬂ 3aJa4H, KOMMCHTI/IpOBaTb HOHy‘iGHHbIﬁ pe3ym>TaT;

B XOJ¢ OOCYKICHUs 3a/JaBaTh BOIPOCHI 10 CYIIECTBY OOCYXIAeMOW TEMBI, MPOOIIEMEI,
pemaeMoﬁ 3aJa4yM, BBICKa3bIBaTh HJACH, HAICJICHHBIC Ha IIOHUCK pemeHI/m, COIIOCTABJISITH CBOU
CYXKJEHHS C CYXIEHHAMHU IPYTUX YYaCTHMKOB JUajiora, OOHapyXuBaThb pazIM4yHe U CXOJCTBO
TIO3UIHIA, B KOPPEKTHOH opme GOpMyIHpOBaTh PA3HOTIIACHS, CBOM BO3PKEHHUS;

Hpe,Z[CTaBJ'IHTL peByJII)TaTLI peIlIeHI/IH 3aJa4H, 3KCHepI/IMeHTa, HUCCJIICO0BaHUA, HpOGKTa,
CaMOCTOSITEIIPHO BBIOMPATH ()OPMAT BBICTYIICHHS C YIETOM 3aJla4 MPe3eHTAlnd U 0COOEHHOCTEH
ayJTUTOPHH.

PeryasiTuBHble YHHBepcaibHble y4eOHbIe 1eliCTBHS

CamMoopranmnsanms:

COCTaBJIITh IUIAH, AJTOPUTM pENIeHHUsS 3aJaud, BHIOMpATh CIOCO0 pemieHus ¢ Yy4EToM
HMEIOIINXCST PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH
BapUaHTHI peICHUH ¢ y4€TOM HOBOH MH(OpPMAaLIUH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBII HHTELIEKT:

BJIaIeTh HaBBIKAMH [TO3HABATEIILHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUH U
MBICJIUTENILHBIX TPOLECCOB, UX PE3yJbTaTOB, BIAIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
Hpolecca U pe3yinbTaTa peleHUs] MaTeMaTHIeCKOH 3a1adH;

IpeaBUJeTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH IIPH pELIEHUH 33Ja4M, BHOCUTbH
KOPPEKTUBHI B JEATCIFHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAHHBIX, HAHIEHHBIX OIIMOOK,
BBIABJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YNIbTATA LEIH M YCIOBHAM, OOBSICHITh NPHUMHBI JOCTIKCHUS
WIA HEJIOCTIKCHUS pe3yiabTaTOB  JAEATCIBHOCTH, HAXOMUTh OMMOKY, [aBaTh OICHKY
NIPUOOPETEHHOMY OTIBITY.

CoBMecTHAs AeSITEJbHOCTD:

MOHMMaTh M HCIHOJIb30BAaTh MPEHMYIIECTBA KOMAHIHOH M WHIWBHMIYaIbHOH pabOTHl NpH
pemieHMn y4eOHBIX 3aJad, IPUHAMATh LEeJNb COBMECTHOW MIEATENBHOCTH, IUIAHHPOBATh
OpraHu3alMI0 COBMECTHOH paboThl, pachpenessiTh BHIbI paboT, AOroBapuBaThCs, O00CYXKIAaTh
TIpoLece 1 pe3yiabrat paboTsl, 000011aTh MHEHHST HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNMIOBHIX (opmax paboTel (0OcyxkaeHHs, OOMEH MHEHHH, «MO3TOBBIE
LITYPMBD) U UHBIE), BBIOJIHATE CBOIO 4acTh PaOOThI M KOOPAWHUPOBATH CBOM JAEHCTBUS C APYTUMHU
WIEHAMH KOMAaH[BI, OIICHMBATh KadeCTBO CBOETO BKJIaga B OOIMIMI MPOAYKT IO KPHUTEPHUSIM,
cOpPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHA.

INPEIMETHBIE PE3YJIBTATbBI

K koH1ty 10 kj1acca oOyJarommiicss HAyIHTCs:
e CBOOOIHO ONEPHPOBATH OCHOBHBIMH TOHSTHSMH CTCPEOMETPHU IIPH PEUICHUH 3a1ad U
MIPOBEICHUN MaTEMAaTHIECKIX PaCCYKICHUII;



NPUMEHSATh AaKCHOMBI CTEPEOMETPHHU U CIICJACTBUS U3 HUX MPH PEIICHUU F€OMETPUUCCKUX
3amad;

KJIACCU(HUIIMPOBATh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
MIPOCTPAHCTBE, IPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE;

CBOOO/IHO OMEPHUPOBATH TOHSATHIMHE, CBS3aHHBIMH C YIJIaMHA B TPOCTPAHCTBE: MEXIY
MIPSIMBIMH B TTPOCTPAHCTBE, MEKAY MPSIMOH U IIIOCKOCTHIO;

CBOOOIIHO OTIEPHPOBATH MOHATHAMH, CBA3aHHBIMH C MHOTOTPAaHHUKAMU;

CBOOOIHO pacIio3HaBaTh OCHOBHBIE BHUIB MHOTOTPAHHHKOB (TIpH3Ma, INHpaMUIa,
MIPSIMOYTOJIBHEIH Mapauienenune, Ky0);

KJIacCH(HUIHIPOBATE MHOTOTPaHHHUKH, BRIOWPAst OCHOBAHUA IS KJIacCH(UKAIIHH;
CBOOOIHO OICPUPOBATH IIOHATHUSAMH, CBSI3aHHBIMA C CEYCHHEM MHOTOTPAHHUKOB
IIOCKOCTBIO;

BBINOJTHATE NapaUIe]bHOE, ICHTPAIFHOE M OPTOTOHANBHOE MPOCKTUPOBAHHE (HUTYp Ha
IUIOCKOCTb, BBIMIOJHATH H300pakeHUsT (PUTYp Ha MIIOCKOCTH;

CTPOUTHh CEUYCHUS MHOTOTPAHHHKOB PA3JIMYHBIMH METOJAMH, BBHINOJHATH (BBIHOCHBIC)
IJIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHHU3Y;
BBIYHCIIATh  IJIOMIAJM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (Mpu3Ma, THpamuaa),
TEOMETPUYECKHX TeJl C MPUMEHEeHUueM (popmyir;

CBOOOJIHO OMEpUPOBATH TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE, IEHTP, OCh H
TUIOCKOCTh CUMMETPHH, IIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBI;

CBOOOJ/IHO OTEPUPOBATH MOHATHAMHU, COOTBETCTBYIONIMMH BEKTOpaM W KOOpIHWHATAM B
MIPOCTPAHCTBE;

BEITIOJTHATE ACUCTBHS HaJl BEKTOPAMH;

pemiate 3a7a4d Ha JI0KAa3aTeNbCTBO MAaTEeMaTHYSCKHX OTHOIIECHWH M HaxXOXICHHE
TEOMETPHUYCCKUX BEINIHH, PAMEHSSI N3BECTHBIC METOIBI IIPH PEIICHUH MaTeMaTHIECKIX
3a/1a4 IMOBBIIICHHOTO W BBICOKOTO YPOBHS CIIOXKHOCTH;

MIPUMEHATh TPOCTEHIINE NPOrpaMMHBIE CPEACTBA M 3JICKTPOHHO-KOMMYHUKAIIHOHHBIC
CHCTEMBI [IPH PEIICHUH CTEPCOMETPHICCKUX 3a71ay;

U3BIICKATh, IPEOOPA30OBBIBAT, U UHTEPIIPETUPOBATH HHOOPMAIIHMIO O MPOCTPAHCTBECHHBIX
reoMeTpuyecKux (hUrypax, npeCcTaBiICHHYIO Ha YepPTekKax U PUCYHKAX;

MPUMEHSTh MOJYYCHHBIC 3HAHWS HA MPAKTHKE: CPABHUBATH U AHAIM3HPOBATH PEabHBIC
CUTYalluH, IPUMCHSATh H3YYCHHBIC MOHATHUS B MPOIECCE TIOMCKA PEIICHUS MATEMAaTHYCCKH
c(hOpMyTUPOBAaHHONH MPOOJIEMBI, MOJEIHPOBATh pEANbHbIE CHUTyalldd Ha S3BIKE
TEOMETPUHU, HCCIIEN0BATh TOCTPOCHHBIE MOJIENU C HCIOJIb30BAHMEM TI'€OMETPHUYECKUX
MOHSATHH M TEOpeM, ammapara aureOpbl, peliaTh MPaKTHYECKUE 3a/add, CBSA3aHHBIC C
HaX0XJICHUEM F€OMETPUIECKIX BEJINIWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX J3Talax Pa3BHTHS TE€OMETPUH KaK COCTABHOW 4acTH
(dbyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kj1acca o0yJaroniuiicss HAYIHTCS:

CBOOOJIHO OINEPUPOBaTh MMOHATHSAMH, CBS3aHHBIMH C IMJIHHAPHUYCCKOW, KOHHYECKOH U
cepuyecKoil HOBEPXHOCTSIMH, OOBICHATH CIIOCOOBI TOTYYCHHS;

OINEPUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TENAMH BpALICHHS: LWIHHIPOM, KOHYCOM,
cdepoil i mapowm;



pacmo3HaBaTh Tejla BpamieHus (IFINHIP, KOHYC, cdepa U map) U OOBSICHATH CHOCOOBI
TIOJTyYCHUS! TEI BPAILICHHS;

KJIACCU(HUIIMPOBATH B3aUMHOE PACIIONIOKEHUE chephl U MIIOCKOCTH;

BBIYHCIISITD BETMYMHBI 3JIEMEHTOB MHOTOTPaHHHUKOB U TeJl BpalleH s, 00bEMBI U TIOIIAIN
MIOBEPXHOCTEH MHOTOI'PAaHHHKOB W TeJl BPaLIeHHs, TEOMETPHUUECKUX TeJl ¢ IPHMCHEHHEM
opmy;

CBOOOJIHO OIEpUPOBATH MOHATHSIMHM, CBSI3aHHBIMU C KOMOMHAUIMSMH Tell BpallCHHs U
MHOTOTPaHHHKOB: MHOTOTPaHHHK, BIIMCAaHHBIH B c(epy M OIMCAHHBIH OKOJO Chepsl,
cepa, BIMCaHHAs B MHOTOTPAHHUK MJIM TEJIO BPAIICHHUS;

BBIYHCIIAITH COOTHOLICHHUS MEXIY IUIOMIAISIMU IOBEpXHOCTEH M 00BEMaMM MOJOOHBIX
T,

n3o0pakaTh M3ydacMble (UIYpHI, BBINOJHATH (BBHIHOCHBIE) IUIOCKHE YEPTEXKH U3
PHUCYHKOB IPOCTBIX 00BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTb CEUCHUS Tell
BpaLICHHS;

U3BJIEKaTh, HHTEPIIPETHPOBATh M MPEe0OpPa30BbIBaTh HHYOPMALIMIO O MPOCTPAHCTBEHHBIX
reOMETPHYECKUX (PUrypax, IpelCTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

CBOOOJTHO ONEPUPOBATH IIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATD ONEPALUK HaJl BEKTOPaMHu;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHEM B IEKapTOBOH CHCTEME KOOPIMHAT;

peuiath TrEOMETPUYECKHE 3aJadd Ha BBIYHCICHHE YIJOB MEXAY NPSMBIMH U
IUIOCKOCTSIMH, BBIYMCICHHE PpACCTOSHUH OT TOYKH /[0 IUIOCKOCTH, B IIEJNOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHUH;

CBOOOJIHO ONEPHUPOBATH IOHATHAMM, CBSI3aHHBIMHU C JIBIDKCHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBa JBIKECHUI;

BBINIOJHATh HM300pa)KEHWS MHOTOTPAaHHHKOB M TEl BpAIICHUS NPH IapaielbHOM
NepeHoce, IEHTPaJbHOH CHMMETPHH, 3€PKalbHON CHMMETPUH, IPH IOBOPOTE BOKPYT
MIPSIMOA, TIPpeoOpa30BaHus OO0,

CTPOUTH CEYEHHsI MHOTOI'PAHHUKOB M TeJl BPALLICHUs: CeUSHUs IWINHpa (apauiesbHO U
MIEPIEHANKYJISIPHO OCH), CEYEeHHs KOHyca (IapajulielibHbleé OCHOBAHMIO M ITPOXOISIINE
yepe3 BepILUHY), CeUeHNUS 11apa;

HCIIONIb30BaTh METOZBI IOCTPOCHMSI CEYEHHWH: METOJA CIIEA0B, METOJ| BHYTPEHHETO
NPOEKTHPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPIKICHHS;

NPUMEHITh TeOoMeTpHYecKre (akThl JUId pPELIeHHs CTePeOMETPHYECKHX —3ajad,
MPEATNOIATraloIuX HECKOJIbKO IIArOB PEIICHHUs], €CJU YCJIOBHS NPUMEHEHHs 3a/aHbl B
SIBHOHM W HESIBHOM (hopme;

peurath 3aJadd Ha JIOKA3aTelbCTBO MAaTeMAaTHYECKMX OTHOLICHHHA M HaXOXCHHUE
reOMETPHYECKUX BEIUYNH;

MIPUMEHSTh MPOTPAMMHBIE CPEJICTBA M IEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI MPHU
PELICHNH CTepeOMETPUUYECKUX 3a/1ay;

MIPUMEHSTh NOTy4YCHHbIC 3HAaHWUS HAa MPAKTHUKE: CPABHUBATH, aHATM3UPOBATh U OLICHMBATDH
peasybHbIE CHTyalluH, NPUMEHSTh W3ydECHHBIC IOHSATHS, TEOPEMBI, CBOHCTBa B IIpoLEcCe
IIONCKA PpEIIeHUs MAaTeMaTH4ecKu C(OpMyIHpPOBaHHONH MpPOOJIEMBI, MOJEINPOBATH
peajbHblE CUTyallMd Ha S3bIKE TI'€OMETPHH, HCCIE0BaTh IIOCTPOSHHBIC MOJIEIH C



HCTIONB30BaHWEM TEOMETPHUYECKMX MOHATHH W TEOopeM, ammaparta aiureOpsl, periaTh
NIPaKTUYECKUE 3a1a4H, CBA3AHHBIE C HAXOKICHUEM IT'€OMETPUUECKUX BEJINYHH;

UMETH NTPEACTABIICHUA 00 OCHOBHBIX dTaIlax pa3BUTHUA TCOMETPUHN KaK COCTaBHOM YaCTH

(yHIaMeHTa pa3BUTHS TEXHOIOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
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11 KJIACC

KosnnyectBo yacos DJIeKTPOHHbIE
N HaumenoBanue (e )
o nudpossbie
pasje/ios u TeM Kontposbubie  IIpakTuueckue
o0pa3oBaTesIbHbIE

wn NPOrpamMMabI Beero 0 0
porp padooThI padooTnI pecypei

Amnanurnyeckas
reoMeTpHs
[ToBTOpEHuME,
000011IeHIE U
CHCTEMaTH3aIus
3HAHHH

O0béM
MHOTOTPAaHHHKA

4 Tena Bpamenus 24 1

[Tmonrann
MOBEPXHOCTH U
00BEMBI
KPYTJIBIX TEJ
6 JBrxeHus 5 1
[loBTOpEHUE,
00001IEeHuE U
CHCTEMaTH3aIHs
3HAHUKA
OBIIIEE
KOJIMYECTBO
YACOBTIIO
ITPOTPAMME

102 8 0

PaGouasi mporpamma ydeGHOro Kypca «BeposiTHOCTh W CTATHCTHKA. YTJIy0JIEeHHBII
YPOBeHb»
MOSICHUTEJIbHASI 3AITUCKA

YueOHbIli Kypc «BepoATHOCTP M CTATHCTHKA» YIUIyONEHHOTO YpPOBHS SBISIETCS
HPONOIDKCHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca yriayOIEHHOTO ypOBHS HA YPOBHE
cpexHero oOmero oOpazoBaHWA. YYeOHBI Kypc TpeaHasHa4deH Uil (OPMHPOBAHHS Y
00y4JaroImuxcs CTaTUCTMYECKONH KyIbTyphl M TOHHMMAHHUs POJM TEOPUH BEPOATHOCTEH Kak
MaTeMaTHYeCKOTO MHCTPYMEHTa AJs U3y4dEeHHs CIy4alHBIX COOBITHI, BEIMYMH M IPOLIECCOB.
IIpu m3ydeHnn Kypca oboramaroTcs MpeACTaBICHUS] O0YJarONIXCA O METOJaX HCCIIeIOBaHHS
U3MEHYMBOTO MMpa, pPa3BUBAaeTCAd IMOHUMAHME 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYECKUX
METOJOB MO3HAHMSA KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO ECTECTBEHHO-HAyJHOTO
MHUPOBO33PEHHUS.



Conepxkanre y4eOHOro Kypca HAIpaBlICHO Ha 3aKpCIUICHHE 3HAHUMA, IMOJyYCHHBIX IPH
M3y4YEHHH Kypca Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, W HA PA3BUTHE MPEACTABICHUI O
CITy4alHBIX BEIMYMHAX M B3aMMOCBSI35X MEXIy HUMH Ha BaXKHBIX MIPUMEPaX, CIOKEThI KOTOPBIX
MOYEPITHYTHI U3 OKpYKaromero Mupa. B pesynmsrate y oOydaronmxcst JOJDKHO ¢(hOPMUPOBATHCS
IpEe/ICTaBIeHHE O Hambojee YHOTPEOWTENBHBIX M OONMX MaTeMaTHYeCKHX MOJEIsX,
UCIIOJIB3YEMBIX Ul ONHMCAHUS ~AHTPOIIOMETPHYECKUX M JAEMOTrpadUuecKHX  BENIHYHH,
NOTPEHIHOCTEH B pa3IMYHBIE pOJa W3MEPEHUSX, JUINTEIBHOCTH 0€30TKa3HOH paboThI
TEXHUYECKUX YCTPOWCTB, XapaKTEPHCTHK MACCOBBIX SIBICHMH W TIPOLECCOB B OOIIECTBE.
YueOHblil Kypc sBhsercs 0a30d AN OCBOEHHUS BEPOSTHOCTHO-CTATHCTUUECKHUX METOJOB,
HEOOXOMMMBIX CHENHAIICTaM He TOJIBKO HH)KCHEPHBIX CIENHAIBbHOCTEH, HO TAKKe COIMAIBHBIX
U TICUXOJOTHYECKHX, IOCKOJIBKY COBPEMCHHBIC OOIIECTBEHHBIE HAYKH B 3HAUMTENBHOI Mepe
UCIIOJNIB3YIOT amnmaparT aHajuu3a OOJNBIIMX JaHHBIX. lleHTpadpHyl0 dbacTh y4eOHOro Kypca
3aHUMaeT OOCYXKJCHHE 3aKOHa OONBIINX YHCeT — (YHIAMEHTAIBHOTO 3aKOHA IIPHUPOJIHI,
HMEIOIIEr0 MaTeMaTHICCKYIO (hOpMATTH3ALHIO.

B cooTBeTcTBHM ¢ yKa3aHHBIMH IIEJSIMH B CTPYKTYpe y4eOHOro kypca «BeposTHOCTh U
CTaTUCTHKa» Ha YrIyOIE€HHOM YypOBHE BBIJENIEHBl OCHOBHBIE COAEp)KATENbHbIC JIMHHU:
«CrydaitHble coOBITHS B BEpOATHOCTI» U «CiTydaliHble BETMUUHBI U 3aKOH OOJIBIINX YHCEID.

IToMrIMO OCHOBHBIX JWMHHH B y4eOHBIH Kypc BKIIIOUCHBI 3JIEMEHTHI TEOpHUH TpadoB H
TEOPHUH MHOXKECTB, HEOOXOIUMBIE JUIS TTOJTHOIIEHHOTO OCBOCHMS MaTepHalia JaHHOTO yIeOHOTO
Kypca ¥ CMEXHBIX MAaTeMaTHYECKUX YUCOHBIX KypPCOB.

Conepxanne nuHUE «CilydaifHble COOBITHS W BEpPOSTHOCTH» CIY)KHT OCHOBOW IUIS
(bopMUpOBaHHs TMPEICTABICHUI O PpACIPEACICHUH BEPOSTHOCTEH MEXAy 3HAYCHUSIMHU
CIy4yalHBIX BeNIMYMH. BaxHyr0 4acTh B 3TOH cOAEpKaTeIbHOM JMHUM 3aHMMAeT HU3y4eHUE
TEeOMETPUUYECKOT0 M OWHOMHAIBHOTO pACIpefelNeHHi M 3HAKOMCTBO C WX HENPEPHIBHBIMH
aHaJIOraMy — IOKa3aTeNIbHBIM U HOPMaJbHBIM PacpeIeIeHUSIMU.

TeMbl, cBA3aHHBIE C HENPEPHIBHBEIMH CIyYalHBIMHA BEJIHYMHAMH W PACIIpEIeTICHUSIMH,
aKIEHTHPYIOT BHUMaHHE OOYYarONIMXCsS Ha ONHMCAHMM W W3YYeHHH CIyJalHBIX SBICHHH C
MIOMOIIBI0 HENpepBIBHBIX (QyHKIUA. OCHOBHOC BHHUMAaHHE YAETSICTCS IOKa3aTelbHOMY H
HOPMAJILHOMY PacIpeIeTICHUSIM.

B yueOHOM Kypce MNpeaycMATPHBAeTCs O3HAKOMHTEIBHOE H3yJYCHHE CBSI3H MEXKIY
CITy4allHBIMU BEJIMYMHAMH KM OMHCAHUE JTOH CBSI3HM C MOMOLIBIO KOI(DPHUIHEHTA KOPPEISILUA U
€ro BBIOOPOYHOTO aHANOra. OTH JJIEMEHTHl COXEPKaHWS pPA3BHBAIOT TeMy «JlmarpamMMsl
pacceWBaHMS», W3YUCHHYI0 Ha YpPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUS, M BO MHOTOM
OITMPATOTCS Ha CBEJICHUS U3 KYyPCOB alreOphl U TEOMETPHH.

Emé onuH ameMeHT coepkaHus1, KOTOPHIHA IIpeaiaraeTcs Ha 03HAKOMHUTEIHHOM yPOBHE —
MOCJICIOBATEIBHOCTh CITyYallHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIOUIMX B €IMHUIY BPCMCHH.
O3HakOMJIGHHE C paclpelesicHHeM BEpPOSTHOCTEH KOJIMYECTBa TAKUX COOBITHA HOCHT
Pa3BUBAIOIIUI XapaKkTep U SIBISETCS aKTYaJIbHBIM U OyAyIIUX aOUTYpHUEHTOB, MOCTYMAIOIINX
Ha YyueOHBIC CICIMABHOCTH, CBS3aHHBIC C OOINCCTBCHHBIMH HAyKaMHd, IICHXOJOTHEH U
yIIpaBIICHHEM.

Ha m3yuenne yueGHOTO Kypca «BeposSTHOCT M CTaTHCTHKA» Ha YIIyOJICHHOM YpPOBHE
oTtBoUTCs 68 vacoB: B 10 kiacce — 34 yaca (1 gac B Henemo), B 11 kmacce — 34 yaca (1 yac B
HEJIEI0).



COJEPXAHUE OBYUYEHHUA
10 KJIACC

I'pad, cBs3HEIA Tpad, myTH B rpade: mukisl U mend. CTermeHb (BaJCeHTHOCTH) BEPIIHHEI.
I'pader Ha mnockoctu. JlepeBss.

CrydaiiHple SKCIEPUMEHTHI (OMBITBI) W CIIy4aiHble COOBITHA. JEMCHTapHBIC COOBITHS
(ucxonpr). BeposTHOCTH ciydyallHOrO COOBITHSI. BaM30CTh 4YacTOTHI U BEPOSTHOCTH COOBITHH.
Ciy4aiiHble OIBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMHU.

Onepanuu Haa COOBITHSIMH: TIepeceueHre, OOBEIMHEHHE, MPOTHBOIOJIOKHBIE COOBITHS.
Juarpammel Diinepa. @opmyna cloxKeHUS BEPOSITHOCTEH.

VYcnoBHas BEpOSTHOCTh. YMHOXKEHHE BEpOSTHOCTEH. JlepeBo ciydailHOro SKCIepHMEHTa.
®dopmyina mosHo BeposTHOocTH. Popmyna baiieca. HezaBucumbie coObITHS.

BunapHbIii crydaiiHBIN OIBIT (MCHBITAHHE), ycHeX W Heyaada. HezaBHCHMBIE HCITBITAHHA.
Cepusi HE3aBUCHUMBIX WCIBITAHUH 10 MepBoro ycmexa. llepectaHoBku u QakTopuan. Yucio
coueranuii. Tpeyronpauk [ackans. ®opmyia 6mHOMa HproToHA.

Cepuss He3aBHUCHMBIX HcHbITaHuE  Beprymmn. Cry4dailHeIE BBIOOp ¥3  KOHEYHOM
COBOKYITHOCTH.

CnyyaiiHas BenuuuHa. PacnpeneneHue BeposiTHocTeil. Jluarpamma —pacnpeaesieHusl.
Onepauun Hajx ciay4alHBIMM —BeJMYMHAMH. buHapHas ciydaiiHas BenuuuHa. [lpumepst
pacrpeielieHuii, B TOM YHCIIe IT€OMETPHYECKOE U OMHOMHUAIILHOE.

11 KJIACC

CoBMecTHOEe paclpefelieHHe JABYX CiydaiiHbIX BenuunH. HesaBucumsele —cityuaifHble
BEJIMYUHBL.

MaremaTndeckoe OXHAAHHE CiydaiiHOM  BenwuumHBl  (pacmpeneneHus). [Ipumepsr
MIPUMEHEHUs] MaTEeMaTHIECKOTO OXHIAHMA (CTpaxoBaHHUE, JoTepes). MareMaTHiecKkoe OKHIaHUE
OnHapHOW CilydafHOW BeNMWYMHBL. MaTeMaTHYeCcKoe OXHWIAHWE CYMMBI CIy9aifHBIX BEIHIHH.
MareMaTH4ecKoe 0’KHJaHNE T€OMETPUIECKOTO M OMHOMHAIFHOTO PacIpeeIeHHH.

Jlucriepcust ¥ cTaHIAPTHOE OTKIOHEHUE CITyJaifHOW BeMYUHBI (pacnpenenceHus). Jucnepcus
OuHapHOM ciydaifHON BenmMIMHBI. MaTeMaTH4ecKoe 0XKUIaHNE MTPOU3BEACHUS U AUCTIEPCHS CyMMBI
HE3aBHCHMBIX CIyYalHBIX BEIWYMH. Jlyicmepcusi W CTaHZapTHOE OTKIOHEHHE OMHOMHAJIBHOTO
pacnpenenenus. Jlucnepcus U CTaHAAPTHOE OTKJIOHEHUE N€OMETPUYECKOTO PACIIPEIEIICHUS.

Hepasencteo YeObiméBa. Teopema UeObimépa. Teopema bepHyui. 3akoH OOJBIIMX YUCEN.
Bribopounslif Meton uccienoBaHuil. Beibopounbie XapakTepucTuku. OIEHHBaHHE BEPOSTHOCTH
COOBITHSI IO BHIOOPOYHBIM JIaHHBIM. [IpoBepka NMPOCTEHIIMX TIMIIOTE3 C MOMOIIBIO HM3YyYEHHBIX
pacrpeesneHui.

HenpepriBuble cnyvaiinble BenuuuHbl. [Ipumepbl. @yHKIUS IIOTHOCTH BEPOSITHOCTH
pacnipeneneHusi. PaBHOMEpHOE pacrpeielieHne M €ero CBOWMCTBA. 3ajaud, NPUBOJSLIUE K
MTOKA3aTeIbHOMY pacIlpeleNieHnio. 3aJadyd, NPUBOIAMNE K HOPMAIBHOMY pPacIpeelcHHIO.
@OyHKIMA IUIOTHOCTH BEPOSITHOCTH  IIOKA3aTENBHOTO paclpeneieHus, (QYHKIHS IUIOTHOCTH
BEPOSATHOCTH HOPMAJBHOIO pacnpejeneHus. DyHKOMA IUIOTHOCTH M CBOICTBA HOPMAaabHOTO
pacnpeneneHus.

[ocnenoBaTeIbHOCTE OJMHOYHBIX HE3aBHCHMBIX COOBITHH. 3agadyd, NPHUBOIIIINE K
pacnpenenenuto Ilyaccona.



KoBapmammss nByx ciydaiHeix BenwmunH.  Koadduument muHEHHOH  KOppEIsIuu.
CoBMecTHBIC HAONOACHUS ABYX BEIHMYHH. BBIOOpOUHBIH KO3 ¢uuueHT Koppemsmun. Pazmmdme
MEXy JIMHEWHOW CBS3BI0O M TPUYMHHO-CIEJACTBEHHOW CBs3bIO. JIMHEiHas perpeccusi, MeTo[
HauMEHbBILIUX KBaJIpaToB.

INNTAHUPYEMBIE PE3YJIBTATHI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHCTHUKA» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJJHET'O OBIIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJbTATbBI

1) rpamaaHcKOro BOCIMTAHUS:

C(OPMUPOBAHHOCTh ~ TIPAXKIAHCKOW  MO3UIMK  OOy4arolIerocs Kak AakTHBHOTO |
OTBETCTBEHHOT'O WJIEHA POCCHUICKOTO OOIIECTBa, MPEICTABIEHHE O MAaTeMaTHYECKHUX OCHOBax
(YHKIMOHUPOBAHUSI Pa3NIMYHbIX CTPYKTYp, SBICHHI, NpOLENyp TIpakJaHCKOro o0IIecTsa
(BBIOOPEI, OIPOCHI W JpYyroe), yMEHHWe B3aMMOACHCTBOBATH C COIMMAIBHBIMH HHCTHTYTaMH B
COOTBETCTBHUHU C UX q)yHKHI/ISIMI/I 1 HA3HAYCHUCM,

2) IaTPHOTHYECKOr0 BOCTIUTAHMA:

c(OPMHUPOBAaHHOCTh POCCHHCKON TPakIaHCKOW HWACHTHYHOCTH, YBAXKCHUS K TPOILIOMY U
HACTOSIIEMY POCCHUHCKONH MaTeMaTHUKH, IICHHOCTHOEC OTHOIICHWE K JOCTH)KCHHSM POCCHHCKUX
MaTEMaTHKOB M POCCHICKON MaTeMaTHIeCKOH MIKOJIBI, UCTIOF30BAHUE STHX JOCTIDKCHHHN B IPYTUX
HayKax, TeXHOJIOTHSX, c(hepax SIKOHOMUKH;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUSI:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMs, STUYECKOI'0 MOBCACHUSA, CBA3AHHOI'O C MPAKTUICCKUM IPUMEHCHUEM [lOCTl/DKeHI/Iﬁ HayKu
U ICATETBHOCTHIO YYEHOTO, OCO3HAHHE JITYHOTO BKJIaJa B IOCTPOCHHE YCTOHYHMBOTO OYIYIIETO;

4) 3¢TeTUYECKOro BOCIMTAHUSA:

SCTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOUAsl SCTETUKY MAaTEeMAaTUUYECKHX 3aKOHOMEPHOCTEM,
00OBEKTOB, 3aj7ad, PEMICHWH, PACCYXICHUH, BOCIPUUMYUBOCTD K MAaTEMaTHYECKUM acCIeKTam
Pa3JIMYHBIX BUIOB UCKYCCTBA,

5) ¢puzuyeckoro BocnuTaHus:

C(i)OpMHpOBaHHOCTB YMEHUA MMPUMCHATh MAaTEMATUYCCKUE 3HAHUA B MHTEPECAX 3J0POBOI0 U
6e3omacHOr0 00pas3a KWM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (30pPOBOE NHUTAHUE,
cOalaHCUPOBAHHBIN PEKUM 3aHATUH M OTABIXA, PETyspHas Gu3ndecKkas akTHBHOCTD), pH3HUecKoe
COBEPILICHCTBOBAHKE P 3aHATHAX CIIOPTHBHO-03I0POBHUTEIIFHOM NIESTEIEHOCTHIO;

6) TPY10BOr0 BOCTIMTAHMS

TOTOBHOCTb K TPYAY, OCO3HAaHHE LIEHHOCTH TPYAOJIOOUs, MHTEpEC K passIMuHbIM cdhepam
MpOo(eCCHOHANBFHON JEATEIBHOCTH, CBS3aHHBIM C MATEMAaTHKON WM €€ NPIIOXKCHUSAMH, YMCHHE
COBepILaTh OCO3HAaHHBIN BBIOOp Oyaymiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE KM3HEHHBIE
IUTaHBl, TOTOBHOCTh M CIOCOOHOCTh K MATEMAaTH4YeCKOMY OOpa30BaHHMIO U CaMOOOPa30BaHMIO Ha
TIPOTAKCHUN Bcel KU3HHU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PCHICHUU TMPAKTUYCCKUX 3ada4q
MaTeMaTUYECKOH HalpaBJICHHOCTHU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:



Cc(OPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KyJIbTYphl, IOHUMAHHE BIMSHUS  COLIHAIBHO-
JKOHOMHYECKHX IIPOLECCOB HA COCTOSHHE NPUPOJHOM M COLMAIBHOM CpENbl, OCO3HAHUE
rJI00aIBHOTO XapakTepa SKOJOTHUECKHUX MpOOJIeM, OPUEHTALMS Ha MIPUMEHEHHE MaTeMaTHICCKUX
3HAHMI I pelIeHus 3a/1ad B 00J1aCTH OKPY)KAIOIIEeH cpezbl, INIAHUPOBAHUE ITOCTYIIKOB U OLICHKU
HX BO3MOXHBIX MTOCIEICTBUN I OKPYXKAIOWIEH Cpeabl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayYKH M OOLIECTBEHHOW NMPAKTHKHU, [IOHUMaHHE MaTeMaTHYECKOW HAyKH Kak cepbl Ye0BEeUeCKOM
JEATEIIbHOCTH, 3TAIOB €€ Pa3BUTHUA U 3HAYMMOCTH Ul Pa3BUTUS LIUBUIU3aLUH, OBJIAJCHUE S3bIKOM
MaTeMaTUKM U MaTeMAaTU4YECKOHM KyJIbTypOW KaK CpEACTBOM II03HAHUS MMpa, TOTOBHOCTb
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEA0BATENILCKYIO AE€ATENBHOCTh NHANBUYAIbHO U B IPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTeibHbIC YHMBepPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Jloruyeckue 1eCTBUA:

BELSIBIITP M XapaKTePH30BaTh CYIIECTBEHHBIC IIPH3HAKA MAaTeMaTHYeCKuX OOBEKTOB,
TTOHSATHHA, OTHOIICHUH MEXy MOHATHAMH, QOPMYIHPOBATEH ONPEIEIICHNUS TOHIATHH, YCTaHABINBATD
CYIIECTBCHHBI MpPU3HAK KIAcCU(HUKAINU, OCHOBAaHHA Ui 00OOMICHUS M CPaBHEHUS, KPUTCPHU
MIPOBOAMMOTO aHAJIM3a;

BOCIIPUHUMATh, (OPMYJIMPOBaTH M IPEOOpa3OBBIBATh CYKACHHS: YTBEPAUTENbHBIE U
OTpHLATEIbHbIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

BBIABJIATH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U IMPOTHUBOPEYUSA B q)aKTaX,
JJAHHBIX, Ha6J'IlO[leHl/I}IX 1 YTBCPKACHUAX, NpEIaraTb KPpUTCPUUN NJId BBIABICHUS 3aKOHOMepHOCT€ﬁ
U IPOTUBOPEUNH;

JAC€JIaTh BBIBOJbBI C MCIOJB30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKJIFOU€HUH, YMO3AKITFOUEHHH 110 aHAJIOTHH;

MIPOBOJUTE CAMOCTOSATEIFHO J0Ka3aTeIbCTBA MaTEMAaTHUECKUX YTBEP)KICHUH (NPSMBIEC M OT
NPOTUBHOTO),  BBICTPaWBaTh AapryMEHTALMIO, IPUBOAUTH HPUMEPBl U  KOHTPIPHUMEPHI,
00OCHOBEIBATH COOCTBEHHBIE CY)KICHHUS W BBIBOJIBL;

BEIOMpATh crocol pelreHns yueOHoM 3aJadu (CpaBHHBATh HECKOJIBKO BapUAHTOB PEIICHHS,
BEIOMpATh HarboJIee MOAXOISIIIA C YIETOM CaMOCTOSATESIIHFHO BBIICIICHHBIX KPUTCPHUCB).

Ba3oBble ucciegoBaTeIbCKHe 1eHCTBUS:

HCTIOJIb30BaTh BOIPOCH KaK KCCIICIOBATEIbCKAN WHCTPYMEHT HO3HAHHS, (OpMyIHpOBaTH
BONPOCH], (DUKCHPYIOIINE TNPOTHBOpEUHEe, MpobiIeMy, YCTaHABIMBAaTh HCKOMOE M JaHHOE,
(OpMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MTO3MIHIO, MHEHUE;

TIPOBOIUTH CaMOCTOATCIIBHO CHH&HHpOBaHHBIﬁ OKCIICPUMCHT, HUCCIICAJ0OBAHUC 10
YCTAaHOBJICGHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJIEHHUs, IIpOolecca, BBIIBICHHUIO
3aBHCHUMOCTEH MeXTy 00bEKTaMH, SIBICHUAMH, IPOIIECCAMHU;

CaMOCTOSITENEHO (OPMYITHPOBATE OOOOIIEHUSI M BBIBOABI MO pe3yabTaTaM MPOBEIEHHOTO
HaOJFOICHHS, UCCIICIOBAHUS, OICHUBATh OCTOBEPHOCTH MOJYYEHHBIX PE3Yy/IbTAaTOB, BHIBOJIOB H
00001IEeHHNI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUIaTh NPEANOI0KEHUS O €T0
Pa3BUTUH B HOBBIX YCIOBUSIX.

PaGora ¢ undopmanmueii:



BBISBJIATh AeDULIUTH UH(DOPMAIMH, JAHHBIX, HEOOXOAMMBIX Ui OTBETa HA BOIPOC U IS
peILIeHNS 3a0a41;

BBIOMpaTh  MHGOPMAILMIO W3  HCTOYHHMKOB  PA3IMYHBIX  THUIIOB,  aHAIU3HPOBATH,
CHCTEMATU3HPOBATh M HHTEPIPETUPOBATh HHOPOPMALMIO PA3NUYHBIX BHIOB U (opm
NpeCTaBIICHHUS;

CTPYKTYpUpOBaTh MH(MOPMALMIO, NPEACTABIATh €€ B pasiMYHbIX (popMax, WILTIOCTPUPOBATH
rpau4YecK;

OLICHUBATh HAIE)KHOCTh MH(POPMALIUH TI0 CAMOCTOSTEIBHO CHOPMYIHPOBAHHBIM KPUTEPHSM.

KoMMyHHKaTHBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe AelcTBUS

Oouenue:

BOCIIPHHUMATE W (OPMYIUPOBATh CYXICHHS B COOTBETCTBHH C YCIOBMSMH H IEIISIMH
06H_ICHI/Iﬂ, ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3pC€HUA B YCTHBIX W NHCbMCHHBIX
TEKCTaX, aBaTh MOSICHEHMUS 110 X0y peIIeHHs 3a1a4ul, KOMMEHTHPOBATh IIOTyICHHBIN pe3yIbTaT;

B XO0Jie OOCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOJIEMBI,
pemaeMoi 3amadu, BBICKAa3bIBATh HICH, HALCIICHHBIC HA TIOMCK PEIICHHS, COIMOCTABISATH CBOH
CYXKIECHHS C CYXICHHSIMH IOPYTUX YYaCTHHKOB IHAJIOra, OOHAPY)KUBATH PA3iHINE M CXOICTBO
MTO3MIHIA, B KOPPEKTHOI hopme hopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHNS;

MPEJCTABIATh PE3YNbTAThl PEHICHHUS 3aJa4d, JKCIICPHMCHTa, HCCICIOBAHUS, IPOCKTa,
CaMOCTOSITENEHO BEIOMpATh (hopMaT BEICTYIUICHHS ¢ YIETOM 3ajad IPE3CHTAIlMd M 0COOCHHOCTEH
ayJIUuTOpHH.

PeryasiTuBHbIe YHMBepca/ibHble y4eOHbIe JeHCTBUS

Camoopranuzaunus:

COCTABIATH IUIaH, AJTOPUTM pEIICHHS 3aJadd, BHIOMpPATh CIOCOO pPEHICHHS C Yy4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBAThH
BapHaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(OpMAITHH.

CaMOKOHTPOJ1b, JMOLMOHAIbHbII HHTEJVIEKT:

BJIAJICTh HABBIKAMH [TO3HABATEIFHON pe(eKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUH H
MBICITUTENBHBIX TIPOIECCOB, MX PE3YNIBTATOB, BIAAETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJII
mpoliecca u pe3ybTaTa PenIcHUs MaTeMaTHYEeCKOH 3a1a4uy;

MPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh HpPH PEIICHUM 3aladd, BHOCHTHh
KOPPEKTUBBI B JACATCIBHOCTH Ha OCHOBC HOBBLIX 06CT05{TCJ1])CTB, JAaHHBIX, HaﬁﬂeHHbIX 01111/1601(,
BBISIBIICHHBIX TPYAHOCTEIH;

OLICHUBATb COOTBCTCTBUC PE3YJIbTaTa LEIU U YCIIOBHUAM, 00BIACHATE TPUYUHBI JOCTHIKCHUA
HIIN HEOOCTUKCHUA PE3YyIbTaTOB JCATCIIBHOCTH, HaXoaUuThb OllII/l6Ky, JaBaThb OILICHKY
MIpHOOPETEHHOMY OTIBITY.

CoBMecTHAS JeITeJILHOCTD:

MMOHUMATh M WCIIOJIB30BATh NPEHMYIIECTBA KOMaHIHOW M WHIWBHIYAJIbHOW pabOTHI NpH
pemeHnn yqe6m)1x 3aja4, NpuHUMAaTh  [ECJIb COBMECTHOM JOCATCIIBHOCTH, IIJIAHUPOBATH
OpTaHM3alUI0 COBMECTHOW pabOTHI, pacmpeleNsaTh BUABI padoT, JOTOBAPHBATHCS, OOCYXIATh
MPOIIECC U PE3yJbTaT pabOoThI, 0000IIaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBHIX (popMax paboThl (0OCYXIEHHS, OOMEH MHCHHUH, «MO3TOBBIC
IITYPMBD)» U WHBIC), BHITOIHITE CBOKO 9acTh Pa0OTH M KOOPIMHHUPOBATH CBOM JICHCTBUS C IPYTUMHU



HJICHAMHM KOMaHJbI, OLICHHBATH KadCCTBO CBOCTO BKJIaJa B 061]11/1171 IMPOAYKT IO KPUTEPUAM,
CCbOpMyJ'II/IpOBaHHLIM ydaCTHUKaMH BSaHMOHCﬁCTBHH.

INPEIMETHBIE PE3YJIBTATBI

K xoniy 10 kiracca 00y4aronuicst HAy4UTCs:

CBOOOIHO OMNEPHPOBATH MOHATHSIMHU: Tpad, IUIOCKHHA Tpad, CBA3HBIA Tpad, myTh B rpade,
LIeTb, IIUKJI, IEPEBO, CTENIEHb BEPIIUHBI, AEPEBO CIy4aliHOTO SKCIEPUMEHTA;

CBOOOJIHO OIIEpUPOBATH MOHATHAMU: CIIy4ailHbIM SKCHEPUMEHT (OIBIT), ClIydaiiHOe COOBITHE,
JJIEMEHTapHOE CIydaiiHoe COOBITHE (dJIEMEHTAapHBI MCXOM) CIy4aifHOTO OIBITa, HAXOAUTH
BEPOSITHOCTH COOBITHH B OIBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxoJWTh W (OPMYIHPOBATh COOBITHS: TepecedeHue, OObCIMHEHHE IaHHBIX COOBITHH,
COOBITHE, TPOTHBOIIOJIOKHOE TaHHOMY, HWCIIOJIB30BaTh IHAarpaMMbl OJiiyiepa, KOOPAWHATHYIO
NpsAMYI0 UL PEIICHWS 3ajad, IO0Nb30BaThcs (DOPMYIIOH CIOXKEHHWS BEpOSTHOCTEH s
BEPOSITHOCTEH JIBYX U TPEX CITy9allHBIX COOBITHIA;

OIIEpUPOBATh MOHATHSIMU: YCIOBHAsI BEPOSITHOCTh, YMHOKEHHE BEPOSITHOCTEH, HE3aBUCHMBIC
COOBITHS, NI€PeBO CIyYaHHOro SKCIEPUMEHTa, HAXOIWTh BEPOSTHOCTH COOBITHH C IIOMOIIBIO
MIpaBUJIa YMHOXEHHS, JIEpeBa CIIy4aifHOTO OIIBITA, UCIIOIb30BATh (POPMYIy MOJIHOHW BEPOSTHOCTH,
¢dopmyny baiteca npu pemeHun 3anad, onpenensTh HE3aBUCHUMOCTh COOBITHI O (hopMysie U I10
OpraHW3alnH CIyJaifHOTO HKCIIEPHMEHTa;

NPUMEHSTh M3Y4YCHHblE KOMOMHATOpPHBIE (OPMYJIBI ISl EPEYHMCICHHs] 3JEMEHTOB
MHOJKECTB, JJIEMEHTapHBIX COOBITHI CITy4alHOTO OIBITA, PEIICHUS 33/1a4 110 TEOPUH BEPOSTHOCTEH;

CBOOOIHO OINEPHpPOBATh MOHATHAMHU: OMHAPHBIA CIydailHBIM ONBIT (MCIBITAHHUE), yCHEX U
HeyJaua, He3aBUCHMbIE MCIBITAHUS, CEPHUsI UCIIBITAHUIN, HAXOIUTh BEPOATHOCTH COOBITHIL: B cepuu
HCTIBITAHUHA 10 TIEPBOTO ycIieXa, B CEPHUM HCHBITAHWI bBepHyIIH, B OMNBITE, CBSI3aHHOM CO
CITy4aliHBIM BEIOOPOM M3 KOHEYHOUH COBOKYITHOCTH;

CBOOOJIHO ONEpUpPOBATHh MOHATHAMHU: CITydaiiHasi BEIMYMHA, PACHPEICIICHUE BEPOATHOCTEH,
IuarpaMMma pacrpezieficHusi, OWHapHas ciaydaifHas BeJIWYHMHA, T€OMETPHUYECKOe, OMHOMHAIBHOE
pacnpeneneHue.

K koHIty 11 kj1acca oOydaromuiicss HAyIHTCs:

e cBOOOIHO ONEPHPOBATH IOHSATHSMH, CBSI3aHHBIMU C IWIMHIPHUYECKOH, KOHWYECKOH M

cepruecKoi MOBEPXHOCTIMH, OOBSICHITH CIIOCOObI MOJTYYESHUS;

® ONEpHUPOBATh NOHATHAMH, CBSI3aHHBIMHM C TeJlaMH BpAIUCHMS: IMIMHIPOM, KOHYCOM,
cdepoii u mapom;

e pacrio3HaBaTh Tejla BpalleHWs (LMIMHIpP, KOHYC, cdepa U Imap) U OOBACHATH CIIOCOOBI
TIOJTYYEeHUS TEJl BpalleHHs;

e KIaccUGUIMPOBATH B3aMMHOE PacHOJIOKEeHUE Chephl U INIOCKOCTH;

®  BBIYUCIIATH BEJIWYMHBI JJIEMEHTOB MHOTOIPAHHUKOB U TEJI BPAILEHUsI, 00BEMBI M IUIOLIAAN
MTOBEPXHOCTEH MHOTOTPAHHHUKOB M TeJ BPAICHUS, TCOMETPHIECKUX TEJ ¢ IPUMEHCHHEM
(opmyur;

e CBOOOIHO ONEPHPOBATH MOHATHSAMH, CBSI3aHHBIMH C KOMOWHAIMSAMH TeNl BpAICHHUS H
MHOTOTPAHHUKOB: MHOTOTPAaHHMK, BIMCAHHBII B c(epy M ONHCAaHHBIM OKOJO Chepsl,
cdepa, BIUCaHHAS] B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS;

® BBIYHCIATH COOTHOIICHHS MEXAY IUIOIMAASIMH MOBEPXHOCTEH M 00BbEMaMU MOIOOHBIX
Te,



e u300paxkaThb H3y4aeMble (HUIYpHI, BBIIONHATH (BBIHOCHBIE) IIJIOCKHE UEPTEXKH U3
PHUCYHKOB TIPOCTBIX 00BEMHBIX (UTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEl
BpaIlCHNS;

® U3BJIEKaTh, HHTEPIPETUPOBATh U MPEOOPa30BEIBaTh MH(OPMALHIO O NMPOCTPAHCTBEHHBIX
TeOMETPHUYECKUX (PUTypax, MPEICTaBICHHYIO Ha UepTeKax N pUCYHKAX;

e cBOOOIHO OIIEPHPOBATH ITOHATHEM BEKTOP B IPOCTPAHCTBE;

e  BBINOJHATH ONEPALMU HAJ BEKTOPaMU;

e 3a7aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;

e pemiaTh TEOMETPUYECKHE 3aJa4d  HA BBIUKMCIEHHE YIIOB MEXKAY MPSIMBIMU H
IUIOCKOCTSIMU, BBIUUCIICHHE PACCTOSIHUMI OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOJ[a IIPU PEIICHHH;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBA3aHHBIMH C JBIDKCHHEM B IMPOCTPAHCTBE, 3HATh
CBOMCTBA JIBMXKCHUM;

e BBINOJHATH M300paKCHHUS MHOTOIPAaHHMKOB U TeJl BpallleHHs IpH MHapaieIbHOM
NepeHoce, LEHTPAIbHON CHUMMETPHUM, 3epKaJbHOM CHMMETpPUM, IIPU HOBOPOTE BOKPYT
MIPSIMOM, TpeoOpa30BaHus NOA00HS;

® CTPOUTH CEYECHHUS] MHOTOTPAaHHUKOB U TeJ BPAILEHUs: CeUeHHs LUINHAPA (MapaielbHo U
MIEPIICHIUKYIIPHO OCH), CEUeHHS KOHyca (MapayuielbHbIE OCHOBAHHWIO M IMPOXOJAIINE
Yyepe3 BepIINHY), CEUCHUS I1apa;

® JCITIONB30BATH METOMABI TIOCTPOCHMS CEYEHHWH: METOA CJEIOB, METOA BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJ, IIEPEHOCA CEKYIIEH MIIOCKOCTH;

® JI0Ka3bIBaTh FEOMETPHUECCKUE YTBEPIKICHNUS;

® TIIPUMEHATH TeOMeTpHdYeckue (akThl M1 pemeHus CTepeoOMETPHYECKHX —3ajad,
MIPEJIONATalONIUX HECKOJIBKO IIaroB PELICHUS, €CIIM YCIIOBHS NPHMEHEHUS 3aJaHbl B
SIBHOM U HESIBHOHU (opme;

e pemlaTh 3aJayd Ha JOKa3aTeIbCTBO MAaTeMAaTUYECKUX OTHOIIEHHMH U HaXOXAEHHE
TEOMETPUUYECKUX BEIUYHH;

e IPUMEHATh NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IpHU
peIllIeHnH CTEPEOMETPUUECKHX 3a/1a4;

¢ TPUMEHATH NOITyYEHHbIC 3HAHUS Ha IPAKTHKe: CPaBHUBATh, AHAIN3UPOBATh U OLCHUBATH
peanbHbIe CUTYaIlUH, NPUMEHITh M3Y4EeHHBIC MOHSATHSA, TEOPEMBI, CBOICTBA B Ipolecce
MIOMCKAa pENIeHHS MaTeMaTH4ecKH CQOPMYIHPOBAHHONH MPoOJIEeMbl, MOAEIUPOBATH
peanbHblE CUTyallUd Ha $3bIKE TEOMETPHUM, HUCCIEIOBATh IIOCTPOEHHBIE MOJENIU C
HCTIONB30BaHWEM TEOMETPHUYECKMX MOHATHH W TEOopeM, ammaparta aiureOpsl, peraTh
HpaKTHYECKHE 3aa4H, CBSI3aHHBIE C HAXOXKAEHHEM I'€OMETPUUCCKIX BEIHYHUH;

® WMETh NPEICTABICHNS 00 OCHOBHBIX 3Talax Pa3BUTHA T€OMETPHH KaK COCTaBHOW YaCTH
(yHIaMeHTa pa3BUTHS TEXHOIOTHH.

TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeunoBanue KoamnyecTBO 4acoB DJIeKTPOHHBbIE
n/ pa3gesioB U TeM Bceer Kontpoabusl | IIpakTHuecku (undposbie)

n nporpamMmbl 0 e padoThI € padoThI 00pa3oBaTeJbHbI



€ pecypchl

IIpencraBnenue
JAHHBIX U
onucarenbHas
CTaTUCTHUKA

CrnydaiiHbIE OTIBITHI
U CllydaiiHble
COOBITHSI, OTIBITHI C
PaBHOBO3MOHBIM
1 DJIEMEHTAPHBIMU
HUCXOJIaMU
Onepauuu Hajg
COOBITHSAMH,
CIIOKEHHE
BEpPOSATHOCTEN

YcaoBHas
BEpOSITHOCTb,
JIEPEBO CIY4alfHOTO
omeITa, hopmyia
MOJIHOM
BEPOSITHOCTH U
HE3aBUCUMOCTh
COOBITHIT

DJIeMEHTBI
KOMOWHATOPHUKH
Cepun
MOCIIEI0OBATEILHBIX 3 1
HUCIIBITAHUHT
Crnyyaiiabie
BEJIMYUHBI U 6
pacnpeaencHus
O6001IeHHE 1
CHUCTEMAaTHU3aIUs 5 2
3HAHUU
OBIIIEE KOJIMYECTBO
YACOBIIO 34 2 2
TITIPOTPAMME




11 KJIACC

Ne
n/n

HanmeHnoBanue
pa3aesioB U TeM
NMPOrpamMMmsl

KoanuyecTBo yacoB

Bcero

KonTpoJbhbie
padoThI

IpakTuyeckue
padoThI

DJIeKTPOHHBIE
(uudpossbie)
o0pa3oBaTeJIbHbIE

pecypchl

Maremarugeckoe
0KHUJIaHUEC
CIIy4aiHOM1
BCJIIMYHHBI
Hucnepcus u
CTaHapTHOE
OTKJIOHEHHE
cIy4yaiHOM
BEJIMYMHBI

3aKoH OOJBIIIX
qrcen
Henpepsisabie
Cly4yalHble
BCJIIMYHHBI
(pacnpenenenus)

Hopmanbsnoe
pacnpeaeneHus
[ToBTOpEHUE,
000011IEeHNE U
CHUCTEMaTH3aIIMSI
3HAHUU

OBHIEE KOJIMYECTBO
YACOBIIO
INPOI'PAMME

19

34




YYEBHO-METOJNYECKOE OBECIIEYEHUE OFPA30BATEJIBHOI' O
MPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI JIUISI VYUEHUKA

e AureOpa 1 Havasa MatemMaTiyeckoro ananmsa. 10-11 kmaccel. (0a30BblIii U
yruryonennsiii yposau) / Amumos ALIL, Konsrua FO.M. u np., AKIIHOHEpHOE
obmectBo «M3narenscTBo «lIpocBerenuer»

o Teomerpus. 10-11 kmaccer. / AtanacsH JI.C. u p., AKITHOHEPHOE OOIIIECTBO
«M3parenbcTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIbBI JJI51 YUYUTEJISL
e [loypounsle pa3paboTku K yueOHUKY «Anredpa u Havana aHammsa 10-11» Amivon

A
e [loypounsie pa3padotku k yueOHuky «['eomerpust 10-11», Atanacsn JI.C.

NN PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://fipi.ru/

https://math100.ru/

https://ege.sdamgia.ru/

https://www.time4math.ru/oge
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