N3BJIEUEHUE N3 OOII COO,

[TPUKA3 Ne160 OT 29.09.2023
PABOYASA ITIPOI'PAMMA

y4eOHOro npeaMera
«Aareopa»
s odyvawmmxcs 10-11 kiaaccon

MHNOACHUTEJIBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa um Hauaza MaTeMaTH4YeCcKOTO aHalIM3a» SBIAETCS OJHUM U3 Haubojee
3HAYUMBIX B MporpamMMme CTapuieil IIKOJbl, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecleyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y /sl HU3y4eHHUs BCEX ECTECTBEHHOHAyYHBIX KYpPCOB, a C Jpyroi
CTOpPOHBI, (QOpPMHUpPYET JIOTHUYECKOE M aOCTPAaKTHOE MBIIUIEHUE Y4YallluXcd Ha YpPOBHE,
HE0OX0IMMOM 7151 OCBOEHUSI HHPOPMATHKH, 00II€CTBO3HAHNS, HCTOPUH, CJIOBECHOCTH U JPYTUX
TUCUMIUIMH. B pamkax naHHOTO Kypca ydaliuecs OBJIaJ€BalOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTopasi pOpMyJIHpYyeT CBOU JIOCTHKEHHS B MaTeMaTH4ecKoi (opMme.

Kypc anreOpsl n Hauan MaTeMaTUYECKOTO aHAlM3a 3aKJIaJbIBA€T OCHOBY JJISl YCIIEUIHOTO
OBJIaJICHUS 3aKOHAMU (U3UKH, XUMHH, OMOJIOTUH, IOHUMAHUSI OCHOBHBIX TEHJIECHIUI pa3BUTHS
HSKOHOMMKH M OOIIECTBEHHOM KU3HHU, TO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(POBBIX
1 KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIb30BaTh UX JUIS JalbHEWIEro o0pa3oBaHus 1
B TOBCEIHEBHOM JXM3HHU. B TOXe Bpems oBlajeHHe aOCTPAaKTHBIMH U JIOTUYECKU CTPOTUMU
KOHCTPYKIUSIMU ~aireOpbl W MaTeMaTH4YEeCKOro aHaiu3a pa3BUBAeT YMEHHE HaxOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATb HWCTUHHOCTBH, JIOKa3bIBaTh YTBEPXKIEHUS C TMOMOIUIbIO
UHAYKIUA M pacCykaaTb JEIyKTUBHO, HCIOJb30BaTh 00O0OIIEHHE U KOHKPETH3aIUIO,
abcTparupoBaHHe U aHAJIOTHIO, (POPMHUPYET KPeaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xoxe um3yuenus kypca «AnreOpa W Hauvajga MaTeMaTUYECKOTO aHAIM3a» Ydalluecs
MOJIy4alOT HOBBIA OMNBIT pELICHUS MPUKIAJHBIX 3a/ad, CaMOCTOSTEIbHOIO TMOCTPOCHUS
MaTeMaTHYEeCKUX MOJENIeld pealbHbIX CHUTYallil, WHTEpIpEeTalMd TOJYYeHHBIX pELICHUM,
3HAKOMSTCA C IPUMEpPaMU MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIe, HAyKe U UCKYCCTBE, C
BBIJAIOIIUMHUCA MAaTEMAaTHUYECKUMHU OTKPBITHUSIMH U UX aBTOPAMH.

Kypc oOmamaer 3HaYMTENbHBIM BOCIUTATENBHBIM MOTEHIIMATIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHBI MaTepuai, CoCOOCTBYIONINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
TaK U 4yepes crenuduky yueOHOM NesTeIbHOCTH, TPEOYIOIIeH MPOI0IKUTENBHON KOHIIEHTPAIMK
BHHMMAaHHS, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJTY4YEHHBIN pe3ylbTar.

B ocHoBe metonuku oOydeHus: anreOpe M HauyalaM MaTEMaTHYECKOTO aHaln3a JIEKUT
JeATeIbHOCTHBIM MPUHLUI 00yYeHUsL.

B crpykType kypca «AnrebOpa u Hadajga MaTeMaTHYECKOTO aHAIW3a» MOXXHO BBIIEIHUTH
CIIEIYIOLIME COJAEPKATEIbHO-METOAUYECKUE JUHUM: «Yuclia U BhIUMCIEHUS», «DYHKIUU U
rpadukmn», «YpaBHEHUSI U HEpaBeHCTBay, «Hadana MaremaTudeckoro ananmn3ay», «MHOeCTBa U
Joruka». Bce OCHOBHBIE COIEPKATEIBHO-METOAUUECKUE JMHUM HM3Y4arOTCSl Ha HPOTSHKEHHUH
IBYX JIeT OOydyeHMs B cTapuiei IKoJje, €CTECTBEHHO JOMOJHAA APYr JApyra M IOCTENEHHO
HACBIIAsCh HOBBIMU TEMAaMU U pa3jesiaMi. MOKHO C yBEPEHHOCTBIO CKa3aTh, YTO JAHHBIA KypC
ABIISICTCSI MHTETPATUBHBIM, TIIOCKOJBKY OOBEAMHSAET B cebe cojAep)KaHHEe HECKOJIbKUX
MaTeMaTHYeCKUX JUCUIUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHYECKH aHaIu3,
TEOpHUsI MHOYKECTB, MaTeMaTHUeCKas JIoruka u 1p. [To Mmepe Toro, kak yJaiuecs: OBIaJeBaOT BCE
Oojiee IIMPOKUM MATEeMaTHYECKUM almapaToM, y HHUX MOCIEA0BaTeNbHO (OopMHUpYyeTcs U



COBEPUIECHCTBYETCSI YMEHHUE CTPOUTHh MaTEMATUYECKYIO MOJIEb PEAIbHON CUTYallUU, IPUMEHSATh
3HaHUS, TOJTyYEHHBIE TPU U3YYEHUH Kypca, JUIS PEHICHUsI CAMOCTOSTENBHO CHOPMYITUPOBAHHON
MAaTeEMaTHUYECKOM 3a/1a4, a 3aT€M UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOAMYECKass  JOUHUS  «UuMcna M BBIUMCIEHMS)» — 3aBEpPLIACT
(bopMupoBaHHE HABBIKOB HWCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObUI0O HAa4yaTto B
OCHOBHOM mikoJsie. B crapmieli mikose oco0oe BHUMaHuE yaenseTcss (OPpMUPOBAHUIO HABBIKOB
palOHaIbHBIX BBIYMCIICHUH, BKJIIOYAIOLUIMX B €€0sl UCIIOJIb30BAaHHUE PA3IMYHBIX (POPM 3amucu
9Hcia, YMEHHE JeNaTh TPHUKUJAKY, BBIMOJHATh NPHOMIMKEHHBIE BBIYMCICHHS, OICHUBATH
YKCJIOBbIE BBIPAXKEHUS, padOTaTh ¢ MATEMaTUYECKMMM KOHCTaHTaMU. 3HAKOMbBIE Y4YallUMCS
MHO>KECTBA HATypajbHBIX, LENbIX, PAUOHAIBHBIX U JIEHCTBUTENIBHBIX YHUCEN JIONOJHSIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4YMCEl. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpPHUBAIOTCS
CBOMCTBEHHbIE €My crenupuyeckue 3aJadd U OIepaluu: JeJIeHuEe Halejo, ONepUpOBaHHE
OCTaTKaMM Ha MHOXECTBE LIE€JIbIX YUCEJ; 0COOBIE CBOMCTBA pallMOHAIBHBIX U MppallMOHAIbHBIX
quces; apu(pMeTHUecKue OMNepally, a TaKKe H3BJICUCHHE KOpPHS HATypaJbHOW CTENEHU Ha
MHO>KECTBE KOMIUIEKCHBIX 4Hcel. braromaps mnocienoBaTebHOMY —pPACIIMPEHHUIO Kpyra
UCIOJIb3YEMBIX YHMCEJ W 3HAKOMCTBY C BO3MOXKHOCTSIMM MX MPUMEHEHMs ISl pPELICHUS
pa3IMyYHbIX 33]1a4 (popMHUpyeTcs MpeACTaBIeHUE O EAMHCTBE MATEMaTUKN KaK HAYKU U €€ poJiu B
MIOCTPOSHUH MOJIEJIEN peaslbHOTO MUPA; LIMPOKO MCIIOIb3YIOTCA 0000IIeHNEe U KOHKPETU3 AU

Jluaus «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcs Ha MPOTSHKEHUH BCEro oO0ydeHHs B
CTapuieil mIKoJie, MOCKOJbKY B KaXIOM paszaene IlporpaMMbl MpeaycMOTpPEHO pelieHne
COOTBETCTBYIOIIMX 3a7ad. B pesynbrare yuamiuecs OBJaJ€BalOT PA3IUYHBIMU METOJaMU
pelieHHs  palOHAJbHBIX, HPPALMOHAIBHBIX, IOKAa3aTeNbHBIX, JIOTApUPMUYECKHX U
TPUTOHOMETPUYECKUX YpaBHEHUH, HEPAaBEHCTB M CHCTEM, a TakXKe 3a/Jad, CoJeprKaliux
napameTpsl. llomydeHHbIE yMEHHUS IIMPOKO HCHOJB3YIOTCS NMPU HCCIEAOBAHWU (GYHKIUNA C
IIOMOIIIBIO TPOU3BOJHOM, NpPH pEIIEHWM MPUKIAAHBIX 3aJad W 3aJa4 Ha HaxOXKJEHUe
HauOOJBIINX U HAUMEHBIINX 3HaueHUil QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cedst Takke (OPMHPOBAHWE YMEHHUH BBIIOJHATH Pacy€Thl Mo GopMysiaMm, MpeoOpa3oBaHUs
palMOHANBHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUI, a TAKK€ BBIPAKECHUM,
coJlep’KalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuio anredpandyeckoro marepuaia
MIPOUCXOUT JallbHEHIIee Pa3BUTUE aJITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHHS yYalluXxcs,
(dbopMUpYIOTCS HaBBIKA JEAYKTUBHBIX pPAaCcCYKJIEHUH, pabOThl C CHUMBOJBHBIMU (hopMaMu,
Mpe/ICTaBJICHHs] 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEIl B BHJE PABEHCTB U HEPaBEHCTB. Ausredpa
npeniaraeT 3¢GeKTUBHbIE WHCTPYMEHTHI JJISl PELICHUS] MPAKTUUYECKUX U €CTECTBEHHOHAYYHBIX
3a/1a4, HarJIAIHO AEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK SI3bIKa HAyKH.

CopepxarenpHo-mMeToanueckass JTuHUS «DyHKUMKU U TpaduKU» TECHO MEPEIJIeTaeTCs C
JPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakOM-TO CMBbICIE 3alaé€T IOCJIEI0BaTENbHOCTD
U3ydYeHUs MmaTepuana. V3ydeHuWe CTENeHHOH, ToKa3aTelbHOM, JorapupMuU4eckon u
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN IS
pelieHus 3aJad U3 APYruX Y4eOHBIX MPEIMETOB M pPEalbHON >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK U C pelleHHeM ypaBHEHUU M HepaBeHCTB. llpu 3tom Oosnbioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (OpMyJIaMU 3aBUCHUMOCTH MEXIY
pa3NMYHBIMU BETUYMHAMH, HCCIEIOBaTh TMOTy4YeHHbIE (YHKIUU, CTPOUTh HUX TpaduKu.
Marepuan 3TON coAep)KAaTeIbHON JIMHUM HAlEJIeH Ha pPa3BUTHE YMEHMM U HaBBIKOB,
MO3BOJIIOIIMX ~ BBIpaKaTh 3aBUCHUMOCTM MEXKJY BEIMYMHAMH B  DPa3IU4HOM  (opme:
aHAIMTUYEeCKOM, rpaduueckod u ciaoBecHO. Ero wu3ydeHwe cmnocoOCTBYET pa3BUTHUIO
AITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  00OOLIEHMIO M KOHKpEeTH3alluu,
HCII0JIb30BAHNIO aHAJIOTHUIA.

CopnepxarenpHas nuHAA «Hauana mMareMaTH4ecKoro aHajan3a» I03BOJISET CYIIECTBEHHO
pacUIUpPUTh KPYTr KaK MaTeMAaTUUECKHUX, TaK U MPUKIIAHBIX 3a/1a4, JOCTYIHBIX IIKOJbHUKAM, TaK
KaK y HUX MOSBJISIETCS BO3MOXHOCTb CTPOUTH TPa(UKH CIOXKHBIX (YHKIHH, ONpenensiTh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BRIUMCIITH IUIOMAa GUryp U 0ObEMBI TeJ, HAXOAUTh
CKOPOCTM U YCKOPEHHs IpoleccoB. JlaHHas copaep)KaTenbHas JIMHHUS OTKPHIBAET HOBBIC



BO3MOXHOCTH IOCTPOCHUA MATCMATHYCCKUX MOI[GHGI;’I PCAJIBbHBIX CHTyaHHﬁ, IIO3BOJIACT
HaxXOJUTh HaAWJIy4YIICC pPCHICHHUC B IIPUKIAIHBIX, B TOM YHCJIC COHHUAIIBHO-3KOHOMHUYCCKUX,
3aJayax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUYECKOTO aHaln3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO M KPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUIH
pacrio3HaBaTb HNPOSABJICHUSA 3aKOHOB MATCMATHKHM B HAYKC, TCXHUKC U HCKYCCTBC. y‘-IaH_[I/IeCSI
Y3HAIOT O BBLAAOMIUXCA PE3YyJIbTaTaX, MOJYYCHHBIX B XOJAC PA3BUTHUA MATCMATHKU KaK HAYKH, U
00 UX aBTOpax.

CO[[ep)KaTCJH)HO-MGTOI[I/I‘-ICCKEUI jmuausg «MHOXKECTBa M JIOTMKA» BKIOYAeT B ce0sd
OJICMCHTBI TCOPHU MHOXCECTB U MaTeMaTUYECKOU JIOTUKH. TeOpeTI/IKO-MHO)KGCTBCHHBIG
MPEJCTaBICHUS TMPOHU3BIBAIOT BECh KypC IIKOJHHOW MaTeMAaTHKH W TIpeiaraloT Hamboiee
YHUBEpPCAJIbHBIA S3bIK, OOBEAUHSIOIIMI BCe pa3feibl MaTeMaTHUKUd U €€ NPUIOKEHUH, OHU
CBA3BIBAIOT PA3HBIC MATEMATUUCCKUE NUCHUIIJIMHEI U UX IIPUIJIOKCHHA B CAUHOC LCIIOC. HO3TOMY
Ba>XXHO aTb BO3MOXHOCTH IOKOJIbHUKY IIOHHWMATh TCOPECTUKO -MHO>XECTBEHHEIA  SI3BIK
COBpeMeHHOI\/’I MaTE€MaTUKN MW MCHOJb30BATh €ro IJid BBIPAXKCHUA CBOUX MBICJIEH. I[pyFI/IM
BAXXHBIM IPHU3HAKOM MATCMATHKU KaK HAYKH CJIICAYCT NPU3HATH CBOﬁCTBeHHYIO el CTPOroCThb
00OCHOBaHMH W CJENOBAaHWE OINPENEIEHHBIM TpaBWJIAaM TIOCTPOCHHS  JIOKA3aTeJIbCTB.
3HaKOMCTBO C DJIEMEHTAaMH MaTeMaTH4eCKOH JIOTHKH CIIOCOOCTBYET Pa3BHTHIO JIOTHUYECKOTO
MBIIIJICHUA Y4YalllUuXCs, IIO3BOJISACT MM CTPOUTH CBOM PACCYXXKIACHHA Ha OCHOBE JIOTHUYCCKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIILICHUS.

B kypce «AnreOpa m Hayala MaTeMaTHYeCKOTO AaHAJIHM3a» NPUCYTCTBYIOT OCHOBBI
MaTEMaTUYCCKOTO MOJACIIMPOBAHUS, KOTOPBIC IIPHU3BAaHbI CIIOCOOCTBOBATH q)OpMHpOBaHI/II-O
HaBBIKOB IIOCTPOCHUST MOJIENIeH pealTbHBIX CUTYAIlHH, UCCIIEA0OBAHUS ATHX MOJIENIEH C TIOMOIIBHIO
arrmapara aﬂre6p51 U MAaTeMaTH4YCCKOI'0 aHaJin3a, MHTCPIPECTALMN IOJTYYCHHBIX PE3YJIIBTATOB.
Takue 3aaHus BITICTEHBI B KX U3 pa3iesioB [IporpaMMebl, OCKOJIBKY BECh MaTepHall Kypca
IIUPOKO HCHOJB3YeTCsl I  pEIIeHUs NPUKIAmHBIX 3amad. [lpm pemeHun peansbHBIX
NMPAaKTUYECKUX 3ajJa4d  ydJalldecs pa3BUBAlOT  HAOJIIONATENIbHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH
npobnemy. JlestenbHOCTE TO (OPMHUPOBAHHIO HABBIKOB PEIICHUS MPUKIAAHBIX 33734
OpraHu3yeTrcsi B IpOIEcce M3YYEHHUs BCEX TeM Kypca «Anredpa W Hadalla MaTeMaTHYeCKOTO
aHaIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yyebHomy many B 10 —11 kmaccax m3ydaercss ydeOHBIH Kypc «Anredpa u
Hayajia MaTeMaTUYECKOTO aHaJIN3a», KOTOPbII BKIIIOYAET B ce0sl CIEYIOIMe OCHOBHBIE pa3/IeIibl
conepkanus: «Hucna v BBIYUCICHUA», «YPABHEHUS] U HEpaBeHCTBa», «DyHKIUU U Tpadukmy,
«Hayana MmaTemaTH4eckoro aHanuza», «MHOKeCTBa U JIOTUKAY.

B YuebHoM mnaHe Ha u3ydeHUe yriyOol€HHOTO Kypca anreOpbl U HaYal MaTeMaTUYecKoro
ananusa B 10—11 knaccax orBoguTcs He MeHee 4 yueOHBIX YacOB B HEJEIIO B TEYCHHE KaXKJIOTO
rojia o0y4eHusl, BCero 3a Jipa rojia o0ydenust — He MeHee 280 yueGHBIX 4acoB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O TIIPEIMETA
«AJI'TEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

OcBoeHue y4ebHoro npegmerta «Anrebpa M Hayana MaTeEMaTUYECKOrO aHaNN3a» LOMKHO
obecneuynBaTb [OOCTUMKEHME Ha YypoBHe cpeaHero obuiero o06pasoBaHUsA  caeayroLmx
JIMYHOCTHbIX, MeTanpegMeTHbIX U NpegMeTHbIX 06pa3oBaTe/IbHbIX Pe3y/bTaToB:
JJMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIbTATHIOCBOCHUS TPOTpaMMbl  yueOHOro mpeaMera «MareMaTHKa»
XapaKTePU3YIOTCS:

I'paxk1aHCckOe BOCIUTAHKE:

C(OPMHUPOBAHHOCTHIO ~TPAXKJAAHCKOW TIO3UIUK  OOYYAIOMIErocsl Kak aKTHMBHOTO U
OTBETCTBCHHOTO WICHA POCCHUICKOIO OOIIECTBA, MPEACTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAaX




(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OTPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIHMAIBHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX PYHKIHUSIMH U HA3HAYCHUEM.

[TarpuoTHyeckoe BOCOUTAHUE:

Cc(OPMHUPOBAHHOCTHIO POCCHICKON TPaKJAHCKON MICHTUYHOCTH, YBAXCHHUS K MPOLLIOMY
U HACTOAIIEMY POCCUMCKON MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHKECHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJb30BAHUID ITUX
JTOCTHIKEHHH B IPYTUX HAYKaxX, TEXHOJOTHUAX, chepax IKOHOMHKH.

JyXOBHO-HPABCTBEHHOE BOCIUTAHUE:!

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO0 Hapoaa; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3AHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH)KCHUM HAyKH U JEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJla B MOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

OCTEeTUYECKOE BOCIUTAHUE:

ACTETUYECKUM  OTHOIIEHHMEM K  MHUpPY, BKIIOUas OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHU, pacCyXICHUN; BOCIHPHUUMYHBOCTHIO K
MaTeMaTHYE€CKUM acleKTaM Pa3JIMYHbIX BHIOB NCKYCCTBA.

DuU3NYECKOE BOCIUTAHHUE:

chOPMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTeMaTUYeCKHe 3HaHUs B HMHTEpecax
310poBOro M Oe3omacHoro oOpa3a >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe TUTaHWE, COATTAHCHPOBAHHBIM PEKUM 3aHITHH W OTAbIXa, PErysipHas (undeckas
AKTUBHOCTH); (PU3UYECKOTO COBEPIIICHCTBOBAHUS TPHU 3aAHITHIX CHOPTUBHO-03I0POBUTEIBHOMN
NESTETbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYAOIIOOUS; HHTEPECOM K Pa3IUYHBbIM
chepam mpodeccnoHaNbHOM JEsITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiei mpodeccun U peaqn3oBbhIBaTh COOCTBEHHBIC
KU3HEHHBIC IUJIaHBI, TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO U
caMo00pa30BaHUIO Ha TMPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELICHUH MPAKTHYECKUX 33/1a4 MaTeMaTUYeCKOI HalpaBiIeHHOCTH.

DKOJIOTHYECKOe BOCIHUTAHUE:

c(OPMUPOBAHHOCTHIO HSKOJIOTUYECKON KYAbTYpbl, MOHUMAHUEM BIMSIHHUS COLUAIBHO-
SKOHOMMYECKUX IPOILIECCOB Ha COCTOSHUE NPUPOJHOM M COLMAIBHOW Cpellbl, OCO3HAHUEM
rJI00aTBPHOTO  XapakTepa  JKOJIOTMUECKUX  MpoOJieM; OpUeHTalue Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHus 3a1ad B 00JacTU OKpYXKAroIie cpeibl, MIaHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX MOCJEICTBUI ISl OKPY>KaIOIIEH Cpebl.

LleHHOCTH HayYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOLIECTBEHHOW MPAKTHUKH, MTOHUMaHUEM MaTeMaTHUYeCKOW HayKH Kak cdepsl
YeJI0OBEYECKOM JEATENIbHOCTH, 3TANoB €€ Pa3BUTUSl U 3HAYUMOCTH IS Pa3BUTHUS LUBUJIM3AIUY;
OBJIAJICHUEM S3BIKOM MAaTEMaTUKd U MaTeMaTU4YeCKOW KYIbTYpOH KaK CpEeJCTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJSATh MPOEKTHYIHO U  HCCIEA0BATENIbCKYIO JI€ATEIbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yIbTaTbIOCBOCHUSI TPOTpaMMBbl y4eOHOTO mpeaMera «MaTemMaTHKa
XapaKTePU3YIOTCS  OBJAQJICHUEM  VHUBEPCANbHLIMU — NO3HABAMENbHBIMU  OelicCEUAMU,
VHUBEPCATbHLIMU ~ KOMMYHUKAMUBHBIMU  OCUCMBUAMU, VHUBEPCATbHLIMU PeZyIANUGHBIMU
oeticmeusmMu.

1) Vhuusepcanvhvienoznasamenshole Oeticmaus, obecneyusaiom
Popmuposanuebaz08bIXKOCHUMUBHBIX Npoyeccos obyuarouuxcsa (oceoeHue memooos no3HaAHUs.
OKpYJcalowje2o  Mupa, npuMeHeHue J0SUYeCcKUX, UCCie008amenbCKux onepayutl, yMeHuil
pabomamu ¢ unpopmayueti).




ba3oBbi€ JIOTHYECKUE ACHCTBUSA:

® BBLISBIIATH M XapaKT€PU30BaTh CYIICCTBEHHbIE MPU3HAKH MATEMaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUNW MEXIy TMOHATUSAMHU; (QOPMYIHPOBATH OINPEACICHUS  TOHSATHUMH;
yCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KIACCU(PUKAIMK, OCHOBAaHUS JUIsl 000OIIeHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;

® BOCIIPMHUMATH, (POPMYIUPOBATH U MPEOOPA30BBHIBATH CYXICHHUS: YTBEPIAUTEIbHBIC M
OTpHUIIATENIbHBIE, CIMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

® BBLISABJIATH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTUBOPEYHSI B (paKTaXx,
JTAHHBIX, HAONIOJACHUAX W  YTBEPXKICHHSX; TpeylaraTh KPUTCPUU U  BBISABIICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

e JIeJaTh BBIBOJBI C WCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIbHO JIOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPIKIECHUN (TIpsSMBbIE
U OT TPOTHUBHOTO), BBICTPAaWBaTh apryMEHTAIMIO, TPUBOAWTH MPUMEPHl W KOHTPIPUMEPHI;
000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS M BBIBOJIBI;

e BpIOMpaTh cHoco0 pelieHus yuyeOHOW 3agaud (CpaBHUBATh HECKOJIbKO BapHaHTOB
pereHusi, BBHIOMpaTh HambOoJee TMOAXOIAINIMI C YU4E€TOM CaMOCTOSTEIHLHO BBIJCIICHHBIX
KpUTEPUEB).

bazoBble uccieoBareabckre AeMCTBUS:

® UCIOJB30BaTh  BOMPOCHl  KaK  HCCIENOBATENIbCKMM  MHCTPYMEHT  IO3HAHUS;
(hopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOITHE MTPOTUBOPEUNE, MPoOIeMy, YCTaHABIUBATh NCKOMOE
1 JaHHOE€, (POPMUPOBATH THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3HITUIO, MHEHUE;

® IPOBOJMTH CAaMOCTOSITENbHO CIUIAHWPOBAHHBIM 3KCIIEPUMEHT, HCCIEeI0BaHUE IO
YCTaHOBJIEHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBJIEHHUS, IMPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXIyoObeKTaMu, IBICHUSIMH, ITPOLIECCaMU;

® CaMOCTOSITENIPHO  (OPMYIHpPOBAaTh OOOOIMICHWS W  BBIBOJABI IO  pe3yibTaTam
MIPOBEJIEHHOTO  HAONIONEHUS, HCCIEIOBaHMs, OLEHHBATh JIOCTOBEPHOCTh MOJYyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

® [IPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIABUTATH MPEAIOJIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanueii:

® BBIABJIATH AePUUUTHI UH(OPMALIUY, TAHHBIX, HEOOXOJUMBIX Uil OTBETa Ha BOIMPOC U
JUIS pEIeHUs 3a/1auH;

e BIOMpaTh HMHQPOpPMAIMI0 U3 HCTOYHHUKOB pPAa3MYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CUCTEeMATU3UpPOBAaTh W  HHTEPIPETHPOBATh HHGOPMALMIOPA3NUYHBIX BHIAOB U  (dopM
MIpe/ICTaBJICHHUS;

® CTPYKTYypUpOBaTh HMHGPOpPMAIMIO, MOPEACTaBIsATH €€ B  pasnu4HbIX  ¢opmax,
WJUTIOCTPUPOBATH TpadUdeCcKH;

® OIICHMBATh HAAEKHOCTh HMHPOPMAIMM IO CaAMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanbHbleKOMMYHUKAMUBHBLEOCICMBUSL, 00eCNeyUsaomchopMupo8aHHOCb
COYUATBHBIX HABBIKOG 00YYAIOUUXCAL.

OO1eHue:

® BOCIIPMHUMATh U (POPMYIMPOBATh CYXJEHHS B COOTBETCTBHH C YCIOBHUAMHU M LEISAMHU
oOIIeHus; SCHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3pPEHHS B YCTHBIX M MUCBMEHHBIX
TEKCTaX, JaBaTb NOACHEHHs MO XOJIy pEUIeHUs 3a7ayd, KOMMEHTHpPOBAThb TMOJIy4eHHBIN
pe3yibTar;

e B Xxo0/e OOCYKIEeHHsS 3a7aBaTh BOMNPOCHI MO CYIIECTBY OOCYXIaeMOl TeMBbl,
npoOsemMbl,perraeMoil  3a7ay, BBICKa3blBaTh MJIEM, HALEJIEHHbIE Ha TIOUCK pELICHHUS;
COIOCTABJIATh CBOM CYXKJEHHSI C CYKICHHMSAMHU JAPYIMX YYaCTHHKOB JHuaiora, oOHapy>KUBaTh



pasnuyre W CXOJCTBO MO3MIIMIA; B KOPPEKTHOH (opme (HopMymupoBaTh pa3HOTIACUS, CBOU
BO3PAKCHHS,

® TIPEACTABIATH PE3yNbTaThl PEIICHUS 3aJa4H, SKCICPUMEHTA, UCCIEAOBAHMS, MMPOEKTA;
CaMOCTOSITEJIBHO  BbIOMpaTh (opMar BBICTYIUIGHHS C Y4E€TOM 3aJad MpPE3CHTAllMd |
0COOEHHOCTEH ayJUTOPHH.

CoTpyIHHYECTBO:

® TIOHUMAThH M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW U MHIUBHIyaTbHON PabOTHI IpU
pemieHNH y4eOHBIX 3a/1a4; MPUHAMATh LEIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBAThH
OpraHu3aIii0 COBMECTHOM pabOTHI, pacmpenesiarh BHIBI padOT, JOTOBAPHBATHCSA, OOCYXKIATh
MIPOIIECC U pe3yibTaT pabOThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFO/ICH;

® yyacTBOBaTh B TIpPYNNOBBIX ¢opMax paboTbl (0OCyXkaeHUs, OOMEH MHEHHIMH,
«MO3TOBBI€ IITYPMBI» M T.II.); BBHITIOJHATH CBOIO YacTh pPaOOTHI M KOOPIAMHUPOBATH CBOU
JEWCTBUS C IPYTUMH WICHAMH KOMaH]IbI; OIICHUBATh KAYE€CTBO CBOETO BKJIA/Ia B OOIIMIA TPOIYKT
10 KpUTEPHUIM, C(HOPMYITHPOBAHHBIM YYAaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvuviepezyniamuenviedeiicmsus, obecneuusarom Gopmuposanue CMoiCi08blX

YCMAHOB0K U HCUSHEHHBIX HABbIKOE JUYHOCTIU.

Camoopranuszanus:

® COCTaBIIAThH IJIaH, aJTOPUTM pEIIEeHUs 3a/auM, BBIOMpATh CIOCOO peuieHHsl ¢ y4€ToM
HUMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaThb M KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb:

® BJa/IeTh HAaBBIKAMU I[I03HABAaTEIbHONW peQIieKCUM KaK OCO3HAHHS COBEpIIaeMbIX
JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3yJbTaTOB; BIaJeTh CIOCO0AMH CaMOIPOBEPKHU,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNIbTAaTa PEIIECHUS MATEMATUYECKOM 3a1a4H;

® IIPEIBUJETh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PEIIECHUH 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLICHMBATh COOTBETCTBUE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBACHATH IPUYUHBI
JNOCTYDKEHUS] WM HENOCTHXKEHHsI Pe3yJlbTaTOB JEeSATEeIbHOCTH, HAXOJUTh OLIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI

10 kiaace
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e CpBoOogHO  omepupoBaTb  HOHATUSAMM:  palMOHAIbHOE  YHMCIO,  OecKOHEeyHas
nepuoandeckas ApoOb, MPOLEHTHI; HPPALIMOHATIBHOE YHCIIO; MHOKECTBA PAllMOHATIbHBIX
U JCUCTBUTEIIBHBIX YUCEN; MOAYJIb JEHUCTBUTEIBLHOTO YHCIIA.

e [lpumeHsaTh ApOOM M MPOLEHTH AN DPELICHUS NPUKIAAHBIX 3a7ad U3 PasInYHbIX
OTpaciiell 3HAaHUM U pealbHOW KU3HMU.

o [IpumeHsaTh NPUOTMKEHHBIE BBIYUCIEHUS, MpaBUiIa OKPYIJIEHUS, NPUKUIKY U OLEHKY
pe3ynbTaTa BBIYUCICHUN.

e (CB00OAHO oOmepupoBaTh MOHATHEM: CTENEHb C LENbIM I[OKa3aTeleM; HCIOJIb30BaTh
MOXOAAIIYI0 (POPMY 3aluCu ASHCTBUTENBHBIX YHCEIN JUIS peIIeHUs MPaKTHUECKUX 3a1a4
U IIPEJICTABJICHNS TaHHbBIX.

e (CB00OAHO ONEPUPOBATH MOHATHEM: APUPMETUIECKUN KOPEHb HaTypaJbHON CTEIIEHH.

e (CB00OAHO ONEPUPOBATH MOHIATHEM: CTENIEHb C PALMOHATIBHBIM MTOKa3aTEJIeM.

e (CB00OAHO oOmepupoBaTh MOHATHUAMU: JorapudM UYMCIA; AECATHUHBIE W HATypalilbHbIE
JorapuMmBsl.



CB000OHO OmEepupOBaTh MOHATUSMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT€HC YUCIIOBOTO
apryMeHra.
OnepupoBaTh NOHATUAMU: APKCUHYC, ApKKOCHHYC U apKTaHT'€HC YMCIOBOIO apryMEHTA.

YPaBHeHHH N HEPABCHCTBA

CB0oOOHO  omepupoBaTh MOHATHUSAMH:  TOXAECTBO, ypPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUS U YPABHEHUSI-CIICICTBUS;paBHOCUIIbHbIE HEPABEHCTBA.
[TpuMeHsTh pa3nuyHble METOJbl PEIICHUS PANMOHAIBHBIX W JAPOOHO-PAMOHAIBHBIX
YpaBHEHUI; IPUMEHSTh METO/1 UHTEPBAJIOB JJISl PELIECHHS] HEPABEHCTB.

CB0060HO ONEpPHPOBATH MOHATUSAMH: MHOTOWICH OT OJHOW MEePEeMEHHON; MHOTOWIEH C
HenbIMUA Kod(duLMeHTaMu, KOPHH MHOTOWIEHA; MPUMEHSTH JAEJIEeHHE MHOTOuYJeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemenus 3agad.

CBOOOJIHO omepupoBaTh MOHATUSAMU: CUCTEMa JIMHEHHBIX ypaBHEHHWi, MarTpula,
OTpEENUTENb MaTPULBl 2 X 2 U €ro reOMETPUYECKUI CMBICI; HCIIOJIb30BaTh CBOMCTBa
omnpenenuTens 2 X 2 s BBIYMCIEHUS €ro 3HA4€HUs, NPUMEHSTh ONPEICIUTENHN IS
pelIeHNs CHCTEMbl JIMHEHHBIX ypaBHEHUH; MOJEIUPOBATh peajbHbIE CHUTyallUUd C
MOMOIIBI0 CUCTEMBl JIMHEWHBIX ypaBHEHUI, MCCIEI0BaTh IOCTPOEHHBIE MOJETU C
MTOMOIIBI0 MATPHUIL U OTIpEAETUTENEH, HHTEPIPETUPOBATh MOJYYEHHBIA pe3ysbTar.
Hcnonb3oBaTh cBOMCTBA IEHCTBUIN C KOPHSAMU AJIsl IpeoOpa30BaHuUs BIPAXKEHHM.
BoimonHATe  mpeoOpa3oBaHMsl YMCIOBBIX  BBIPQKEHMH, COJEpXKAIIUX CTENEHU C
palOHAJIbHBIM [TOKA3aTEeIeM.

Wcnonb3oBate cBoiicTBa JjorapudmMoB i IpeoOpa3oBaHUs  JOrapupMHUUECKUX
BBIPAKCHUM.

CBoOOHO  omepupoBaThb  MOHATHSIMU:  UpPpallMOHAJIbHBIE,  IOKa3aTelbHblE U
Jorapu(MUYECKUE YPAaBHEHUS; HAXOJUTh MX PELIEHHs C MOMOILBIO PaBHOCHIIBHBIX
MIEPEXO0I0B WIH OCYILECTBIIAA IPOBEPKY KOPHEH.

IIpuMeHATP OCHOBHBIE TPUIOHOMETpUYECKME (QOpMyIbl Al [peoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKCHUI.

CB060OHO oOmnepupoBaTh IMOHATHEM: TPUTOHOMETPUYECKOE YpPAaBHEHHUE, NPUMEHATH
HeoOXxoauMble (opMysbl Ul  pEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
YpaBHEHUU.

MojgenupoBaTb peajibHble CHUTYyallUd Ha S3bIKe aiareOpbl, COCTAaBJIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCIOBHIO 3aJaudd, UCCIENOBATh MOCTPOEHHBIE MOJCIU C
UCIOJIb30BAHUEM allllapara ajareopsl.

DyHKUUM U IPaPUKHU

CB00OHO OmEpUpPOBaTh MOHATUAMU: (YHKIHS, CIIOCOOBI 3aJaHUs (YHKIMH, B3aHMHO
oOparHble  (QyHKIUH, KOMOO3UIMsS GyHKUMA; Tpaduk (QYHKIUU;, BBIIOIHSITH
aJIeMEHTapHbIe TpeoOpazoBaHus rpadukoB QYHKITUH.

CB00OOJHO OmNEpUPOBATh MOHITUSAMHU: OOJACTH OINPENEICHUS M MHOXXECTBO 3HAYCHUH
GbyHKIMH, HYTU QYHKIIUU, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA.

CBOOOJTHO OTMEpUPOBATH MOHSTUAMH: YETHbIE W HEUETHBIC (YHKIMH, MEPHOINYECKUE
(GYHKIMH, TPOMEKYTKHM MOHOTOHHOCTH ()YHKIIMHM, MAaKCUMYMbl I MUHUMYMBI (QYHKITHH,
HauOoJbIlIee U HAaNMEHbIIIee 3HaUeHre (DYHKIIMH Ha TPOMEKYTKE.

CBOOOTHO omepupoBaTh MOHATHAMH: CTEMEHHas (YHKIHUS C HATypalbHBIM U IEJIbIM
nokasaresieM, rpaQuK CTeNeHHOW (YHKIHH C HAaTypaldbHBIM U LEJIbIM MOKa3aTelIeM;
rpaduk KOpHS N-0M cTemeHM Kak (YHKIUM OOpaTHOW CTENEeHU C HaTypalbHBIM
MOKa3aTeseM.

OnepupoBaTh MOHATHIMH: JTUHEWHAs, KBagpaTh4yHas U APOOHO-ITHHEWHas (QYyHKIINH,
BBITIOJTHATH DJIEMEHTAPHOE UCCIIeIOBAHUE U MIOCTPOCHHE UX TPAPHKOB.



CB000IHO ONEepUpPOBATh MOHATUSAMHE: MOKa3aTeNbHas U Jorapudmudeckas QyHKIHUU, X
CBOMCTBA ¥ I'paMKH; HCIIOJIB30BaTh UX I'padUKH sl pEIICHUS] YpaBHEHUH.

CB000IHO ONEpHPOBATh MOHATHAMH: TPUTOHOMETPUYECKAs OKPYXKHOCTh, OTPEACICHUE
TPUTOHOMETPUYECKUX (PYHKIIUI YUCIOBOTO apryMeHTa.

Ucnonws3oBarh rpaduku GyHKIUN U1 UCCIAEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH pH
pelleHny 3aJady M3 JPYruX Yy4yeOHbIX MPEIMETOB U PEATBbHOM KU3HHU; BbIpAXKaTh
(opMynTaMu 3aBUCUMOCTH MEX/Ty BETHUYNHAMH.

Hauana MmaTeMaTH4Y€CKOI0 aHAJIH3A

CB000HO ONEPHPOBATH MOHATUSAMH: apu(METHUECKass ¥ T€OMETPHUYECKasi MPOTPECCHs,
0eCKOHEYHO yOBIBaroIast reoMeTprIecKas IpOTpeccus; JTMHEWHBIN "
SKCHOHEHIMABHBIM pOCT, (OopMysja CIOXHBIX MPOIEHTOB; HMETh IPECTaBICHHE O
KOHCTaHTE e.

Hcnonb30BaTh mporpeccuu Ajs peuieHus peaibHbIX 3a]1au MPUKIaJHOTO XapaKTepa.
CBOoOOJIHO  omepupoBaTh MOHATUSMU:  TOCJIEAOBATEIBbHOCTb, CHOCOOBI  3aJaHMs
MIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE U OIPaHUYEHHBIE MOCJIEI0BAaTEIbHOCTH; TOHUMATh
OCHOBBI 3apO’K/ICHUSI MaTEMaTUYECKOr0 aHalln3a Kak aHain3a OECKOHEYHO MaJIbIX.
CB0OOIHO onepupoBaTh MOHATHSAMH: HETPEPbIBHBIE (PYHKIIMU; TOUYKU pa3pbiBa rpadurka
(GYHKIMH; aCUMIITOTHI Tpaduka QyHKIUY.

CBoOOIHO omepupoBaTh MOHATHEM: (DYHKIMS, HETpEpbIBHAsS Ha OTpe3Ke; MPUMEHSTH
CBOMCTBA HETIPEPHIBHBIX (PYHKLIMN [T peIIeHUs 3a/au.

CBoOOIHO omepupoBaTh NOHATHSAMM: TiepBas M BTOpas NPOU3BOJHBbIE (DYHKINH,
KacaTenbHasl K rpaduKy QpyHKINU.

Bbruncnare npou3BOJHBIE CYMMBI, NPOU3BEJICHHSA, YaCTHOIO M KOMIIO3MLUHU JIByX
(GyHKUMI; 3HATh IPOU3BOAHBIE AIEMEHTAPHBIX ()YHKIIUH.

Hcnons3oBath reoMeTpudeckKuii W (PU3MYECKUN CMBICT MPOU3BOIHON IS PEIICHUS
3ajay.

MHuo:kecTBa M JIOTHKA

CB0OOTHO ONIEPUPOBATH MOHATHSIMH: MHOKECTBO, ONlEpaIlMK HaJl MHOKECTBAMH.
Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIN — ammapar JUisi  OMUCaHUS  peajbHbIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX MPEAMETOB.

CBOOOIHO OmEepUpOBaTh MOHATHSAMH: OIpENEIeHHe, TeopeMa, ypaBHEHHUE-CIEICTBUE,
CBOMCTBO MaTEMaTHUYECKOTO OOBEKTa, J0Ka3aTelbCTBO, PAaBHOCUJIbHBIC YpPaBHEHHUS H
HEPaBEHCTBA.

11 kaacc
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CBO6OI[HO OneprupoBaTh TIOHATHUAMU: HATYpAJIbHOC W MNCJIOC YUCIO, MHOXKCECTBA
HaTypaJbHbIX U LEJIbIX YUCCII; UCIIOJIb30BaTh IMPU3HAKNU ACIUMOCTHU LEJIbIX YUCLCII, HOH
n HOK HaTYpaJIbHBIX YHUCCI IJI PCIICHUA 3aia4, IPUMCEHATH aJITOPUTM Esxnuna.
CBO6OI[HO ONCpHUPOBATH TIOHATHUEM  OCTATKA II0 MOAYJIIO; 3allMCbIBATb HATYPAJIbHBIC
YHrcCia B pa3JIMYHBIX MMO3UIUOHHBIX CUCTCMAX CHUCIICHUA.

CBO6OI[HO ONEpHUpOBaTh NOHATUAMU: KOMIIJICKCHOC YHUCJIO U MHOXKCCTBO KOMIIJICKCHBIX
YUCCII; NPECACTABIIATE KOMIUJICKCHBIC YHUCJIa B anre6pa1/1quK0171 n TpHFOHOMCTpH‘-ICCKOﬁ
(l)opMe, BBITIOJIHATH apI/I(i)MeTI/I‘leCKI/Ie orepanuu ¢ HUMHU U I/I306pa)ICaTB Ha KOOpI[HH@.THOﬁ
IIIIOCKOCTH.

YpaBHeHHUS H HEpABEHCTBA

CBO60,Z[HO ONCpHUpOBaATH INOHATHUAMU HppanuOHAJILHBIC, MIOKa3aTCJIbHBIC u
JIOFapI/I(bMI/I‘-ICCKI/IC HCPAaBCHCTBA, HAXOJUTh HUX PCHICHHA C IOMOIIBIO PABHOCHUJIBHBIX
Nepexo10B.

OCYH_ICCTBJ'ISITB 0T60p KOpHCﬁ Ipu pCUICHUU TPUTOHOMETPUUICCKOTI'O YPABHCHUA.



e (CB00OAHO oOmNEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO; HPUMEHSTH
HeoOXoauMble  (OpMyJBl Ui pEIIEHUS OCHOBHBIX THIIOB TPHUTOHOMETPHYECKUX
HEPaBEHCTB.

e (CBoOOAHO omepupoBaTh MOHATHUSMH: CHUCTEMa W COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB; PABHOCWIBHBIE CHCTEMBl M CHUCTEMBI-CIEICTBHS;, HAXOAUTh PELICHUS
CUCTEMBI M COBOKYIIHOCTEM palMOHAJIbHBIX, HPPALHOHAIBHBIX, IIOKA3aTECIBHBIX U
norapu(MUYECKUX YPaBHEHUH 1 HEPABEHCTB.

e Pemare panuoHaNbHBIC, HWpPPANMOHATBHBIC, IOKAa3aTeNbHBIC, JIOTapU(MHUUECKUE WU
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COACPKALIUE MOLYJIA U ITAPAMETPBI.

e [IpumensTp rpaduveckue METOJIbI JJISl pPEIICHHs YpPaBHEHUH M HEPaBEHCTB, a TaKKe
3aJ1a4 ¢ mapaMeTpamu.

e MogenupoBarh peajibHble CHUTyallUM Ha S3bIKE anredpbl, COCTAaBISATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4H, UCCIIEN0BATH IOCTPOCHHBIE
MOJIENIM C HCIIOJIb30BAHMEM ammapara ajiredpbl, HHTEPIPETUPOBATH IOIY4YEHHBII
pe3yibTar.

DyHKIUHN U TPa@UKH

e Crpouth rpaQuku KOMHO3UINN (GYHKIHMHA C TOMOIIBIO 3JIEMEHTAPHOTO MCCIEI0BaHUS U
CBOMCTB KOMITO3UILIMU ABYX (DYHKIIHH.

e Crpouth reoMeTpuueckue oO0pa3bl YypaBHEHHH M HEPABEHCTB Ha KOOPAWHATHOM
MJIOCKOCTH.

e (CB000JHO ONEPUPOBATH MOHATUAMU: TPAUKU TPUTOHOMETPUUECKUX (PYHKIIUH.

e [IpumensaTs GyHKIMU UISI MOJECTUPOBAHUS U UCCIEAOBAHUS PEAIbHBIX MTPOLIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHAJIN3a

e lcnonb3oBaTh NPOU3BOJHYIO [UIl MCCIENOBAHUS (YHKIMM Ha MOHOTOHHOCTh M
9KCTPEMYMBI.

e HaxoauTh HanbosblIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMK HENPEpbIBHON Ha OTPE3Ke.

e lcnonp3oBaTh MPOU3BOIHYIO JJISl HAXOKIECHUS HAWIYUIIETO PEIICHUS B NPUKIAJHBIX, B
TOM 4HCIE COLHMAIbHO-D)KOHOMHYECKUX, 3ajadax, AJIi OIPEINEJICHHA CKOPOCTH U
YCKOpEHHUs Ipoliecca, 3a1aHHOro (hopMyinoi miu rpadukom.

e (CBoOonHO omnepupoBaTh NOHATHAMM: IE€pBOOOpa3Has, ONpPEAENEHHBIH HHTErpa,
HaXO0JUTh IIEpPBOOOpA3HbIE IEMEHTAPHBIX (PYHKIMHA U BBIUUCIATH UHTErpall 1o Gopmyiie
Herorona—IJlel6Huna.

e HaxoauTh muomanym miockux Guryp u o0bEMBI TEN ¢ IOMOIIBIO HHTErpaa.

e lMerp mpexacraBieHHE O MAaTEMaTHUYECKOM MOJEIMPOBAHMM HA IPUMEPE COCTABIICHUS
g depeHnrnanbHbIX YpaBHEHHH.

e Pemare npukiagHble 3aJ1a4d, B TOM YHUCIIE COLMATBHO-?KOHOMUYECKOTO U (PU3NYECKOTO
Xapakrepa, CpeICTBaMUA MaTEMaTH4ECKOI0 aHaJIN3a.

COJIEP’)KAHUE YUYEBHOT'O KYPCA (11O TOJAM OBYUEHMSI)

10 xaacce
Yuciia 1 BbIYUCICHUSA

Parmonansubie unciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoandeckue apodu. Ilpumenenne npoGeil U NPOLIEHTOB JUIs peIIeHUs NPUKIaJHbIX 33734 U3
Pa3IMYHBIX OTpACIIEd 3HAHUM U peabHOM KU3HU.

JlelicTBuTenpHble uucia. PalmoHanbHble M HMppalMOHAbHBIE 4Yucia. ApH(MeTHdecKue
OIEpalMy C JEUCTBUTEIBHBIMU 4YHCIaMU. MOIyib IEHCTBUTEIIBHOIO YMCIIA U €ro CBOMCTBA.
[TpubnuxE€HHbIE BBHIYMCICHUS, TpaBWJIA OKPYIJIEHUS, TNPHUKUAKA M OIEHKAa pe3yibTaTta
BBIYUCIICHUM.

Crenenp ¢ 1ensIM nokaszareneM. bunom Heiotona. Mcnonbs3zoBanue noaxosmen Gopmbl
3aIUCHU ACUCTBUTEIBHBIX YMCEII JUIsl PELIEHUS IPAKTUYECKUX 3a/]1a4 U IIPEICTABIICHUs TaHHBIX.



ApupmeTrnuecknii KOpeHb HATYPaIbHOM CTEIICHH U €T0 CBOMCTBA.

Crenenb ¢ palMOHaJIbHBIM IOKa3aTeldeM U €€ CBOMCTBA; CTENEHb C JACHCTBUTEIbHBIM
[I0Ka3aTeseM.

Jlorapudwm gucia. CoiicTa iorapudma. JlecaTHIHbIC U HATYypabHBIC IOTAPU(PMBI.

CuHyc, KOCHHYC, TaHT'€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOIO apryMEHTA.

YpaBHeHUsI U HEPaBEHCTBA

ToxnmecTBa ® TOXJECTBEHHBIE NpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpPaBHECHHS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-ClIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTBa.

OcCHOBHBIE METO/Ibl PELIEHUS LIEIbIX U JIPOOHO-pallMOHAIBHBIX YPAaBHEHUI U HEPaBEHCTB.
MHorounessl OT OJHOM NEPEMEHHOMW. JleleHue MHOroO4WwiIeHa Ha MHOIOYIEH C OCTAaTKOM.
Teopema be3y. Muorousnens! ¢ niensiMu ko3¢ dunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COIEPIKAIINX CTETIEHU U KOPHHU.

Wppanmonaneubie  ypaBHeHUs. OCHOBHBIE METOJbl  pEIICHHS  HPPALUOHAIBHBIX
YPaBHEHUM.

[TokazarenbHble ypaBHEeHUsI. OCHOBHbBIE METObI PEIICHUSI IOKA3aTEIbHBIX YPABHEHHH.

[IpeoGpa3oBaHue BbIpaKEHUH, COIEPKALUX JOrapu(MBbI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHbIE METOJBl pEIICHUS JorapupMUUEcKux
YPaBHEHUM.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. IIpeoOpa3oBaHue TPUTOHOMETPUUECKHUX
BBIpaXXEHUI. Pernenne TpuroHoMeTpuyeCcKnx ypaBHEHHM.

Pemrenne cucreM nMHEHHBIX YypaBHEHHMU. MaTpuma CHUCTEMBl JMHEHHBIX YPAaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reoMETPUYECKUH CMBICH M CBOMCTBA; BBIYHCICHHUE €ro
3HAYEHMs], IPUMEHEHNE ONPENEIIUTENS AJI PEIICHNs CUCTEMbI IMHEHHBIX ypaBHEHUN. Pemienne
MPUKIAJAHBIX 337a4 C TOMOUIBIO CUCTEMbI JIMHEHHBIX ypaBHeHUM. MccienoBanrne nocTpoeHHOM
MOJIENH C MIOMOIIBIO MAaTPUI] U ONIPEAEIUTENCH.

[TocTpoeHne MareMaTHYECKUX MOJENIEH pealbHOM CHUTyallud C MOMOIIBI) YPABHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHH M HEpPABEHCTB K PEUICHUI0 MAaTeMAaTHYECKUX 3aJad U
3a/1a4y U3 pa3InYHbIX 00JIaCTEel HAYKU U PEATbHON KU3HH.

DyHKUUM U TPAaPUKH

Oynkuus, crnocoObl 3amanus ¢GyHkuuu. B3aumuo oOpatnble ¢GyHkiuu. Kommosunus
dbyaknuid. ['paduk Gyakummu. InemeHTapHbie IpeoOpa3zoBanus rpaduKoB QyHKITHIA.

Ob6nacTb onpezneneHuss U MHOXKeCTBO 3HaueHu# ¢ynkuuu. Hynu dynxmuu. [pomexyrku
3HAaKOMOCTOSIHCTBA. YUETHbIe M Heu€éTHble (yHkuuu. [lepuoanueckue Qynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKUMU. MakcUMyMbl U MUHUMYMBI QyHKIuu. HanGosbiiee 1 HauMeHblee
3HaueHUs! QYHKIUU Ha TPOMEKYTKE.

Jluneiinasi, KBagpaTuyHas U IpOOHO-THHENWHAs QYHKIHUU. DIEMEHTapHOE UCCIEeOBAaHUE U
MOCTPOCHHE UX IPAPHUKOB.

Crenennas QyHKUUS C HaTypalbHBIM U IIeNBIM TOKa3aTeneM. EE cBoiicTBa u rpaduk.
CpoiictBa U rpaduk KOpHs N-0if cTemeHW Kak (PYHKIMU OOpaTHOM CTENEeHU C HaTypalbHBIM
MOKa3aTeseM.

[TokazarenpHas u norapudmuueckas (GyHKIMH, UX CBOWcTBA U rpaduku. McnonszoBanue
rpadukoB QYHKIUN A pelIeHus] ypaBHEHHH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpEeNeHHEe TPUTOHOMETPUYECKHX (YHKLUH
YHCIIOBOTO apryMeHTa.

OyHKIMOHATBHBIE 3aBUCUMOCTH B PeallbHBIX Mpolieccax U sBieHusx. [ paduku peaabHbIX
3aBUCUMOCTEN.

Havana maTeMaTn4ecKoro aHajim3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/laHMsI TIOCIEeI0BaTeNbHOCTEH. MeTo1 MaTeMaTHUeCKOn
UHAYKIAA. MOHOTOHHBIE M OTIPaHUYEHHBIE IOCIENOBATENBLHOCTU. VCcTOpHS BO3HHUKHOBEHUS
MaTeMaTHYeCKOT0 aHaIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.



Apudpmernueckass U reoMmerpuyeckas — mporpeccuu.  beckoHeuHO — yObIBaromas
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH M€OMETPUYECKON MPOTPECCHH.
JIuHEeWHBIM M SKCHOHEHUUAIbHBIM pocT. Yucno e. @Popmyna CIOXKHBIX ITPOLEHTOB.
Hcnonp30Banue Nporpeccuu Uisl pelieHns pealIbHbIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepoiBuble ¢yHknumu u ux cBoiictBa. Touku paspbiBa. ACHMITOTHI TpaguKOB
¢bynkuuii. CBoiicTBa (pyHKIMI HEMPEpPBIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJOB ISl PEIICHUS
HepaBeHCTB. [IpuMeHeHne cBONCTB HENPEPbIBHBIX (DYHKIIUI JUIsl peleHus 3aaay.

[lepBas u BTOpas nmpousBoaHbie pyHKIHU. OrpeneneHne, reOMeTpUIecKuid u (pru3ndeckuit
CMBICII IPOU3BOJAHOM. YpaBHEHUE KacaTeIbHOM K rpa@uKy QpyHKINH.

[IpousBonHbie 3neMeHTapHBIX QyHKUMHA. [Ipon3BoaHAs cyMMbl, IPOU3BEAEHUS, YACTHOTO
Y KOMIO3UINH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHo0XecTBO, OIepaluy HajJ MHOXKECTBAaMHU M UX CBoMcTBa. [lnarpammel Diinepa—BenHna.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO arapara i ONMCAHUS PEAJIBbHBIX IPOLECCOB H
SIBIICHUH, TIPU PELLIEHUH 3a/1a4 U3 APYrUX yUeOHBIX IMPEIMETOB.

Omnpenenenve, Teopema,  CBOICTBO  MaTEeMaTHUYeCKOTO  OOBEKTa,  CIEJCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 kace

Yucaa v BbIYMCICHUS

Harypanenbie u nensie yncina. [Ipumenenne npru3HakoB 1eaIuMOCTH Lenblx yucen, HO/ u
HOK, octratkoB o Moayito, anroput™Ma EBKIMAaLIIA pelIeHus 3a/1a4 B EJIbIX YUCTaX.

KommnekcHele uwncia. AnreOpanueckas | TpUTOHOMeTpuyeckas (opmbl  3amucu
KOMIIJIEKCHOTO 4Yucia. ApudMeTHdeckue onepanuu ¢ KOMIUIEKCHBIMU dnciaamu. M3o0paxkenue
KOMIUJIEKCHBIX YHMCENT Ha KOOPAMHATHOM miockocTi. @opmyna Myaspa. KopHu N-oii crenenu u3
KOMILJIEKCHOTO 4yHcna. [IpumMeHeHHe KOMIUIEKCHBIX YHCEN ISl pelieHds (U3WYECKUuX U
F€OMETPUUYECKHX 3a/1a4.

YpaBHeHUs] M HEPABEHCTBA

Cucrema 1 COBOKYHOCTh YPAaBHEHHMI U HEPABEHCTB. PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI -
cnencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEHl TPUTOHOMETPUUYECKUX YpPAaBHEHUU C IOMOIIBIO TPUTOHOMETPUUYECKOM
OKPYXHOCTH. PernieHue TpuroHoMeTpu4eCcKux HEpaBeHCTB.

OcCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEeNbHbIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS UPPALMOHAIIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] CHCTEM M COBOKYITHOCTEH pallMOHAJIBHBIX, HPPALMOHAIIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHUU.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMaTUYECKUX 3aJad U
3ala4 M3 pazNUYHbIX oOOnacTeld HAyKd U peajbHOW JKU3HH, HHTEPHpPETalusl MOJyuYeHHBIX
pe3ynbTaToOB.

DyHKUUH U IPaPUKHU

I'paduk xommosunuu ¢yHkuii. 'eomerpudeckre oOpa3bl ypaBHEHHH M HEPAaBEHCTB Ha
KOOPAMHATHOMU MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaUKH.

I'padmyeckne ™MeroApl pelieHHs ypaBHEHUH u HepaBeHCTB. [ paduyeckue MeTObl
penieHus 3a1a4y ¢ mapaMeTpaMu.

Hcnonb3oBanue rpadukoB (yHKIMHA s MCCIIENOBAaHMS MPOIECCOB M 3aBUCUMOCTEH,
KOTOPBIE BOSHUKAIOT MPH PEUICHUH 3a/1a4 U3 IPYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HMU.
Hauvana maTtemMaTn4yeckoro aHajamsa

[IpumeHeHre MPOU3BOAHON K HCCIEIOBAaHNIO (QYHKIMI HAa MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxaeHrne HauboIbIIero 1 HaNMEHbBIIEro 3HAYeHHU HeMTPephIBHON (DYHKIIMH Ha OTPE3KeE.



HpI/IMeHeHI/IC HpOH3BOI[HOI>1 A1 HAaXOXJACHHA HAWJIYyUlICro pCeliCHUA B IMPUKIAIHBIX
3aja4yax, Ui ONpEJCNICHHS CKOPOCTH W YCKOPEHHs INpolecca, 3aJaHHOrO (OPMYJIOH HIIH

rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO IMepBOOOpa3HbIX. [lepBooOpa3HbIE 3IEMEHTApHBIX
¢bynkuuii. [IpaBuiia HaxXoXAEHUS IEPBOOOPA3HBIX.
NHuterpain. I'eomeTpudeckuil CMbICI MHTErpaja. BeluuciaeHue onpeaenéHHOro UHTerpala
o ¢popmyne Herorona—JleitOnuma.
[Ipumenenne wWHTETpaNa Uil HAXOXKACHUSAIUIOMAACH IUJIOCKUX (HUTYp U 00BEMOB

TrCOMETPHUICCKUX TCII.

[Ipumeps! pemienuii nuddepeHanbHbIX YpaBHEHHE. MaTemaTuueckoe MOAEIUPOBAaHNE
peabHBIX MPOIECCOB C MOMOIIBIO MU(PepeHINaATBHBIX YPAaBHEHUH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
(IO TOJAM OBYYEHMUA)

10 xaacc (140 yacoB)

Ha3Banue pa3nena OcHOBHOE coleps;kaHue pasjaesia OcHoBHBIE BU/IbI AesITeJIbHOCTH
(K0JIM4YeCTBO (TeMBbl) 00y4aromuxcs

4acoB)

MHoOKecTBO MHo3kecTBO, orepanuu HaJ | Mcnoyib30BaTh TEOPETUKO-MHOKECTBEHHBIN
JEHCTBUTEILHBIX MHOXECTBAMH ¥ WX  CBOMCTBA. | ammapar JIsl OMMCAHMS XOa PelIeHUs
YHCEN. JnarpaMmebl Ditnepa—BeHHa. | MaTeMaTHYEeCKHUX 3a/1a4, a TAKKE PeaJTbHbIX
MHoOro4ieHsl. [Ipumenenne TEOPETUKO- | TTPOIIECCOB U SIBJICHU.

PaunonaneHbie MHOXECTBEHHOI0  ammapata a1 | OnepupoBaTh NOHATHAMM: PAallMOHAIBHOE
YpaBHEHUS U penieHus 3aaay. 4yHCIlo0, OeCKOHEUHas epuoauueckas qpoob,
HEpaBEHCTBA. PaunonaneHbie YHUCIIA. | IPOLUEHTHI; UPPALUOHAIBHOE U

Cucremsl OOBIKHOBEHHBIE U JIECITHYHBIE IPOOH, | AEUCTBUTEIHHOE YHCIIO; MOIYIIb

JIMHEWHBIX MIPOLICHTBHI, OeCKOHEYHbIE | JeMCTBUTENHLHOTO YHCIIA;HCI0Ib30BaATh 3TU
YpaBHEHUH nepuoguueckue apodu. IlpuMeHeHue | MOHATHS MPU MPOBEACHUU PACCYKICHUH U
(28 ) npoOell W TMPOIECHTOB IS PEHISHUs | I0Ka3aTeIbCTB, MPUMEHATh JpOOH U

MPUKIIAHBIX 3a/1a4.
JleiicTBUTEIbHBIC YHCIIa.
PauvoHaneHble W HppanMOHAIIBHBIE
yycia. ApupMeTHUECKUe Onepauu ¢
JNEHUCTBUTENBbHBIMU YUCIaMu. Moayib
JNEUCTBUTEIIPHOTO  YHUCIAa U €ro
CBOMCTBA. [TpubmmwkéHnbIC
BBIYMCIICHUS, TPAaBWIA OKPYIJICHUS,
NpUKHJIKA W OLIEHKa pe3yibTaTa
BBIYHCIICHUM.

OCHOBHBIE METO/Ibl PEIICHUS LIEJIBIX U
IpOOHO-PALIMOHANBHBIX ypaBHEHUN U
HEpPaBEHCTB. MHOrOWIeHbl OT OJHOM
rnepeMeHHou. JleneHue MHOrousieHa
Ha MHOTOWIEH C OocTaTkoM. Teopema
bezy. MHorousneHsl € LENBIMHU
koadhpunmentamu. Teopema Buera.
Pemienne cucrem MMHEUHBIX
ypaBHeHUH. MaTpuia cucTeMsl
JIMHEWHBIX ypaBHEHUHU. Onpeaenurens
MaTpHIbl 2X2, €ro FreOMETPUIECKHM
CMBICJI U CBOWMCTBA;BBIUMCIEHUE €T

IIPOLIEHTHI I PEIICHUS IPUKIIAJHBIX 3a/1a4 U3
Pa3JIMYHBIX OTpACiIeil 3HAaHUH U peabHOU
KU3HH.

Hcnoab3oBaTh NpUOIMKEHHBIE BBIYMCICHHUS,
IIPaBWJIa OKPYIJICHUSA, NPUKHUIKY U OLEHKY
pe3yiabpTaTa BBIYUCICHUN.

IIpuMeHATH pa3IMYHBIE METOJABI PELIEHUs
pallMOHATBHBIX U JIPOOHO-pAIlMOHAIBHBIX
YPaBHEHHUI; a TaKKEMETOJ, HHTEPBAJIOB IJIA
pELIEHNs HEPABEHCTB.

OnepupoBaTh NOHATHAMM. MHOTOWIEH OT
OJIHOM NEpEMEHHOM, €r0 KOPHU; NPUMEHATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOYJIEH C
OCTaTKoOM, Teopemy besy u reopemy Buera s
pelIeHns 3a1a4.

Onepuposatb NOHATHSIMHU:
JIMHEHUHBIX YpaBHECHUH,
OTIPENEIINTEND MATPULIBI.
Hcnonb3oBaTh cBOMCTBA OmpenenuTens 2x2
JUI BBIUMCIIEHHS €r0 3HAY€HUs, NMPUMEHSATH
ONpPENENUTENN  JUIsl ~ PEIIEHHUS  CUCTEMBI
JIMHEHHBIX YPaBHEHUM.

cucreMma
Marpuna,




3HAYEHUSI; TPUMEHEHUE ONIPEACIIUTEINS
JUISL PEUIEHUS] CUCTEMBI JIMHEMHBIX
ypaBHEHUH. Pelienue nmpukiiaHbix
3aJ1a4 C MMOMOIIBIO CHCTEMEI
JIMHEHHBIX YPaBHEHUN

MoaeanpoBaTh peanabHble CUTyalluu C
IIOMOILIbIO CUCTEMBI JINHEWHBIX YPABHEHUH,
HCCJIeI0BATD [IOCTPOCHHBIE MOJEIIH C
MIOMOIIBIO MAaTPUIL U ONIPEAECITUTENEH,
HHTEPIPeTHPOBATH [10JIyYE€HHBIIN pe3ysbTaT

QyHKIMU U @yHKUMS, cr1oco0bl 3aaHusl GyHKIMU. | OnepupoBaTh NOHATUAMU: (DYHKIIHS,
rpaduku.Crenierna | Bzanmuo oOpatHbIe PyHKINU. CrIocoOBI 3aJaHus PYHKIIMH; B3aUMHO
s QyHKIHSA C Komnozunus ¢pynkmuii. ['papuk oOparHbIe GYHKIINH, KOMIO3UIUS HYHKIUH,
LEIbIM GbyHKIMU. DIeMeHTapHbIe rpaduk GyHKIUHU, 00JIACTh OTPEIEICHUS 1
[I0Ka3arejaeM npeoOpa3oBanus rpaduKoB QYHKIMNA. | MHOXKECTBO 3HAYCHHUNA (QYHKITUH, HYJIH
(12 3) OO6nacTh onpeAeneHuss U MHOXKECTBO | (DYHKIIMH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
3HaueHud ¢pyHkuuu. Hynu pyHkuuu. | auHeWHas, KBajpaTuyHasi, ApoOHO-TMHEHAs U
[IpomexyTkH 3HAaKOTIOCTOSIHCTBA. CTeNeHHast PYHKILHUH.
YErHble U HEUETHBIE PYHKLIUU. BbINoOJHATL 3lI€eMEHTapHbIE IPEeoOpa3oBaHuUs
[Tepuoanueckue GyHKIIUU. rpaduKoB PyHKIIHI.
[IpomexxyTKr MOHOTOHHOCTH 3HaTh U yMeTh J0Ka3bIBATh YETHOCTD WIIN
¢byHKIMM. MakcUMyMbl 1 MUHUMYMBI | HEUETHOCTh (DYHKIIUU, IEPUOTUYHOCTh
¢byukuun. Haubonpiiee n HaumeHsblee | GyHKIMH, HAXOAUTDH POMEKYTKH
3HaueHUe QYHKIHUU Ha TPOMEXKYTKE. MOHOTOHHOCTH ()YHKLIMH, MAKCUMYMBI U
JluneiiHas, kBagpaTuyHas U JAPOOHO-| MUHUMYMBbI GYHKIIMH, HauOoJbllee U
nuHeiltHas QyHKIUM. OJeMeHTapHOe| HauMeHblIee 3HaueHne (PyHKIMH Ha
HCCleIOBaHUE u MOCTPOCHUE| TPOMEXKYTKE.
rpadukoB 3TUX QYyHKIHI. ®opMyTHpPOBATh HUJLTIOCTPUPOBATH
CreneHb C 1EIbIM  TOKa3aTeseM. | rpa)M4ecKMCBOICTBA IMHEWHOM,
bunom HrerotoHa. KBaJpaTUYHOH, TPOOHO-TUHEHHON 1
CrenenHass QyHKIMSI C HAaTypaJIbHBIM | CTCTICHHOW (DYHKITHIA.
U 1enbIM nokasarenem. E€ cBolicTBa u | BoipakaTb GopmysiaMu 3aBUCUMOCTH MEXIY
rpadguk BEJIMYNHAMH.
3HaTh onpeaesieHue U CBOWCTBA CTEIICHU C
LEeJIBIM TI0Ka3aTesieM; MOAX0 A0 hopMy
3aMUCy JeMCTBUTEIBHBIX YMCEIN ISl PEIICHUs
MPAKTHUYECKUX 33/1a4 U MPEJCTABJICHUS JaHHbBIX
Apubmernueckuii | ApudmeTndeckuit KOpeHb | @opMyIHPOBATD, 3aluCbIBATH B
KOpEHb N-0i HAaTypaJbHOM  CTENEHHM M  €ro | CMMBOJMYECKOH (opMe U HCIOJIB30BaAThH
CTEIIEHHU. CBOWCTBA. CBOWCTBA  KOpHA  N-OM  CTemeHu s
Uppanmonansueie | [IpeobpazoBanus YHUCIIOBBIX | IPE0Opa30BaHUs BbIPAKEHUIM.
ypaBHEHUS BBIpaKEHUH, conepxamux crenenu u | Haxoaurth peleHust UppaluOHAIBHBIX
(18 9) KOpPHH. YpaBHEHUH € TOMOIIbIO  PABHOCUIIBHBIX
UppanmonansHbie yYpaBHEHUS. | IEPEXOJI0B  WMIM  OCYIIECTBISIL  MPOBEPKY
OcHoBHbIE METO/IbI pellieHus | KOpHeil.
HppalMOHAbHBIX ypaBHeHu#l. | Ctpoutbrpadux  QyHKIMU  KOpHA  N-0Oif
PaBHOCHIIBHBIE TIEpeXO0/bl B PEIICHUH | CTENEHU Kak OOpaTHOW i (yHKLUU CTETEHU
UppalMOHAJIBHBIX YPaBHEHUI. C HaTypaJbHBIM II0KA3aTEIEM
CpoiictBa M rpaduk KOpHS N-0oi
CTETIEHU KakK (YHKUMU 0OpaTHOM
CTENEHH C HATYPAJIbHBIM MOKA3aTeIEM
IlokazarenpHas Crenenn c panyoHanbHbIM | @OPMY/IHPOBAThL ONpeeJIeHHe CTEIEHU C
byHKIHS. II0KAa3aTeJIeM U €€ CBOWCTBA. paloHaIbHBIM [IOKA3aTENEM.
Iloxa3zarenpHble [Toka3zaTenbHast pyHKIMS, €€ cBoMicTBA | BeimomHAT,  mpeoOpa3oBaHus ~ YHCIOBBIX
ypaBHEHUS u rpadpuk. Mcnonp3oBaHue rpaduka | BRIpOKEHUH,  COJAepXkalluX  CTENEeHH ¢
(10 9) (GYHKUIMU 17151 pellieHus] ypaBHEHUI. paloHaIbHBIM NIOKA3aTENEM.

IlokazaTenbHbIe YPaBHCHUS.

Hcnoub3oBaTth  1U(POBBLIE pecypechl Ui




OcHoBHbIE METO/IbI
[I0KA3aTeIbHBIX YPAaBHEHUU

peleHus

MOCTPOCHHUS rpaduKa MoKa3zaTeIbHON QYHKIIUU
Y U3Y4EHHUs €€ CBOMCTB.

HaxoauTs penieHUusimoka3aTeIbHbIX
YpaBHEHUU

Jlorapudmmueckast | Jlorapudm gncna. Coiicta JlaBaTh omnpejaeneHue jorapudma uncia;
byHKIHS. norapudma. JlecaTuaHsie U JECATUIHOTO M HATYpaJIbHOTO Jorapudma.
Jlorapugmuueckie | HaTypaJbHBIC JOTapUPMBIL. Hcnoan3oBaTh cBoiicTBa oTapudMoB
YpaBHEHUS [Ipeobpa3oBaHue BEIpAKEHHIA, U peoOpa3oBaHus JIOTapu(PMUIECKUX
(18 1) coJieprKaluX Jorapu@mel. BBIPAYKEHU.
Jlorapudmuueckas QyHKIH, €€ CtpouTthb rpaduk norapupmudeckoit GpyHKun
cBoiicTBa u rpaduk. Mcmosib3oBanue KaK 0OpaTHOM K MOKa3aTeIbHOU U
rpaduka QyHKIMH AJIs1 PEIICHUS MCIIO0JIh30BaTh CBOMCTBA JIOTApU(DMHUUECKOM
YpaBHEHUH. GyHKIMM [T perIeHust 3aaa4.
Jlorapudmuueckre ypaBHEHUS. Haxoauts pelieHnus  JIOTapuPMUUYECKUX
OcHOBHBIE METO/IbI YpaBHEHUH €  TIOMOIIbIO  PaBHOCHJIbHBIX
peLIeHUsIIOrapu(pMUIECKUX NEepEexX0JI0B WM  OCYIIECTBJISAS  MPOBEPKY
ypaBHeHU. PaBHOCHIIBHBIE IEPEXOABI | KOPHEHN
B PEIICHUH JOTapu(PMUYECKUX
YpaBHEHUU.
Tpuronomerpuueck | CUHYC, KOCHHYC, TAHT€HC U JlaBaTh omnpeae/ieHUus1 CUHYCa,
e BBIPAXEHUS H| KOTAHTE€HC YMCIOBOTO apryMeHTa. KOCHHYCa,TAaHT€HCa U KOTaHI'€HCa YUCJIOBOTO
ypaBHEHUS ApKCUHYC, apKKOCHHYC M apKTaHI'€HC | apr'yMEHTa; a TaKXKe apKCUHyca, apKKOCHHYca
(22 4) YHCIIOBOTO apryMeHTa. U apKTaHIeHca Yucia.
Tpuronomerpudeckas OKpyKHOCTb, IIpuMeHsATE OCHOBHBIE TPUTOHOMETPUYECKHE
oIpeielleHue TPUrOHOMETPUUYECKIX (bopMyb Ui npeoOpa3oBaHus
(GyHKIUI YUCIOBOrO apryMeHTa. TPUTOHOMETPHUUYECKHUX BBIPAYKEHHH.
OCHOBHBIE TPUTOHOMETPUYECKHE IIpumensiTe (HOpMyNIbl TPUTOHOMETPUHU VIS
dhopmynsl. [IpeobpazoBanue perieHus OCHOBHBIX TUTIOB
TPUTOHOMETPUUYECKHUX BBIPAKEHHH. TPUTOHOMETPUUYECKUX YPABHEHUIN
Perienne TpUroHoMeTprUUECKUX
YpaBHEHUH
ITocnenoBarensHocT| IlocnenoBarenbHOCTH, CIOCOObBI OnepupoBathb NOHATHSIMU:
U ¥ IIPOrpeccuu 3aJJaHus [10CIIe0BaTEIbHOCTEH. I0CJIEI0BATEIbHOCTh,  CHOCOOBI  3aJaHus
(10 9) Meto MaTeMaTUYE€CKON MHIYKIIUH. IMOCJICTIOBATEIbHOCTEN; MOHOTOHHBIE u
MOHOTOHHBIE Y OTPAHUYEHHBIE OrpaHUYEHHbIE H0CJIEI0BATEIbHOCTH;
nociuenoBareabHocTH. McTopus HCC1e10BATh H0CJIEI0BATEIbHOCTH Ha

aHaynM3a OECKOHEYHO MAIbIX.
Apudmernueckas U TeoMeTpUyecKas

MOHOTOHHOCTb U OTPaHUYCHHOCTD.
HonyanL MMpCACTABJICHUC 00 OCHOBHBIX nacAax

IIPOTPECCHUHN. aHau3a OECKOHEYHO MallbIX.

beckoneuno yobiBatomias | Jlapatb omnpeneieHue apudMeTHUECKOH U

reoMerpuueckas nporpeccusd. Cymma | reOMETpUYECKON IPOTrPECCHH.

06EeCKOHEUHO yObiBatomiei | Jloka3piBaTh  cBoiicTBaapudMeTHueckol U

F€OMETPUYECKOU IIPOTPECCUU. | TEOMETPUYECKOW  IPOTPECCUU,  HAXOIUTh

JIMHEHHBII W  OKCHOHEHLMAIBHBINA | CYMMY WICHOB IPOTPECCUHU, a TAKXKE CyMMY

poct. Hucno e. YJICHOB 06ECKOHEUHO yOBbIBaroLIeH

@opMynna  CIOXKHBIX  IPOLEHTOB. | FEOMETPUUECKOM POTPECCUMN.

Hcnons3oBanne  mporpeccun  ais | Memoab3oBaTbnporpeccu Uil PELLICHUS

peuieHus peanbHbIX 3a/1a4 | 3a4a4 IPUKIAIHOTO XapakTep.

MIPUKIIATHOTO Xapakrepa IIpumMeHsiTh (GOpPMYNy CIOXKHBIX IPOLIEHTOB

JUIsl peLICHUs] 3a/1a4 U3 PeajbHOMN MPAKTUKU

HenpepsiBHbIe HenpepoiBuble  ¢yHkuun u  ux | OnepupoBarth NOHATHAMU: PyHKIKS
¢GbyHKIMH. CBONCTBA. Touka paspeiBa. | HEIIPEPbIBHAs HA OTPE3KE, TOYKA paspbiBa




[IpousBoHas AcumntoTel  rpadukoB  QYHKIUH. | QYHKIUH, aCUMITOTA rpaduKa QyHKIHH.
(20 v) CaoiictBa (pyHkuuii HenpepbBHBIX HA | [IpuMeHATH CBOMCTBA HEIPEPBIBHBIX
orpe3ke. Meroa HHTEpBaJOB JUIA | (QYHKIMIA UIs peLIeHUs 3a1ay.
peumieHus HepaBeHCTB. IIpumenenue | OnepupoBaTh NOHATHAMM.IIEPBAas U BTOPAs
CBOMCTB HENPEPBIBHBIX (PYHKIUI [UIS | IPOU3BOTHBIC byHKIMY; IIOHUMATh
pelIeHus 3aaad. ¢u3nyecKuil W TEOMETPUUECKUH  CMBICI
[lepBas u BTOpas Npou3BOAHbBIE IIPOU3BOIHOM; 3aMMCchIBaTh ypaBHEHUE
¢bynkuuu. Onpenenenue, KacaTeJIbHOM.
TeOMETPUYECKUH 1 (PU3NIECKUIA BeryucasTe IIPOU3BO/IHBIC CYMMBI,
CMBICIT IPOU3BOAHON. YpaBHEHHE MIPOM3BEJICHUS, YACTHOTO M CJIOXHOU (DYHKITUH.
KacaTeJIbHOU K TpauKy (PyHKITUH. H3yuyaTbrpousBoHbIE 3JIEMEHTaPHBIX
[Ipon3BOIHBIE 3IIEMEHTAPHBIX GyHKIMM.
¢byukuuii. [IpousBoaHas cyMMBl, Hcnoab3oBarb reOMETPHUYECKUI u
MIPOU3BEACHHUS, YACTHOTO U ¢u3nyecKkuil  CMBICI  TPOU3BOIAHOM  JUIsS
KOMITO3UIIMU QYHKUIUH perieHus 3a1a4
[ToBTOpEHME, OcHoBHbIe TIOHATHS Kypca anreOpsl U | [IpuMeHATh  OCHOBHBIE  MOHATHUS  Kypca
00o011eHue, Hayajl MaremMaTudeckoro asanusza 10 | anreOpbl M Hayal MaTeMaTUYeCKOro aHaIu3a
cCUCTeMaTH3aIus KJiacca, 00o001eHne U | JJI1 pellleHus 3aJad U3 peaJbHOM JKU3HH U
3HaHUH (2 ) cucTeMaTu3anus 3HaHUH JpYrUX MKOJIBHBIX IIPEIMETOB
11 kaacc (140 yacoB)
Ha3Banue pa3nena OcHOBHOe cofep:xkaHue pa3jaesia OcHoBHBIE BU/IbI AeSITeJIbHOCTH
(K0JIM4YeCTBO (TeMBbl) 00y4aromuxcs
4acoB)
Uccnenosanue [Ipumenenne MPOU3BOJHOM K | CTpouth rpaduKk KOMIO3UIMK GYHKIUNA C
GbyHKIUI C | UCCIIEIOBAHUIO GbyHKIMI Ha | IOMOIIBI0 DJIEMEHTApHOIO HCCIECIOBaHUS W
MTOMOIIBIO MOHOTOHHOCTb M JKCTPEMYMBI. | CBOWCTB KOMIIO3HUIIMH.
MPOU3BOJHOM Haxoxnenue HanOOJIBIIIETO u | CTpouTh reoMeTpuueckre oOpa3bl ypaBHCHHN U
(24 q) HAWMEHBIIIETr0 3HAYEHHUs | HEPABEHCTB HAa KOOPAUHATHOM MJIOCKOCTH.
HenpepbIBHON (yHKIMHU Ha oTpe3ke. | McmoJb3oBaTh IIPOU3BOJHYIO JUISt
IIpuMeHeHnre  NPOU3BOAHONW Ui | UCCIENOBaHUS (QYHKUMUM HAa MOHOTOHHOCTb U
HAXOXKJCHHUS HAWIYYIEro pEUIeHUs | SKCTPEMYMBbl;  HAaXOAWUTh  HauOoJblllee U
B MNPUKJIAAHBIX  3ajavyax, JJId | HaUMEHblIee 3HaueHUs (PyHKUMU HENpepbIBHOM
OTIPEJEIICHUSI CKOPOCTU U YCKOPEHUS | Ha OTPE3KE;
nporecca, 3a1aiHoro gopmysoi win | Crpours rpaduku (GyHKIUMI Ha OCHOBaHUM
rpauKoMm. IIPOBEIEHHOTO UCCIIEIOBAHUS.
Komnoszunus ¢bynkuuii. | Ucnosab30BaTh MPOU3BOJHYIO AJIS HAXOXKICHUS
I'eomerpuueckue oOpa3bl ypaBHEHUH | HAMJIYUILEro pELIEHUS B NPUKIAIHBIX, B TOM
U HEPAaBEHCTB Ha KOOPAMHATHOW | YUCIIE COLMAIBHO-3KOHOMUYECKHX, 3aa4ax, sl
IIJIOCKOCTH ONPENEIICHUsI CKOPOCTU U YCKOPEHMs IIpolecca,
3aJ1aHHOTO (OPMYIION UK TPAPUKOM.
ITosyyaTrs mnpeacraBjeHHe O NPUMEHEHUU
IIPOU3BOIHOM B PA3IMUHBIX OTPACAX 3HAHUN
IlepBooOpaznas  u | [leppooOpa3Hasi, OCHOBHOE CBOWCTBO | OnmepupoBaTh NOHATHSMU: TIEpBOOOpa3Hast U
UHTETpal nepBooOpa3ubiX.  IlepBooOpasHbie | onpeaeneHHbI nHTerpat. HaxoanTs
(12 9) aneMeHTapHbIX (QyHKIMHA. [lpaBuia | nepBooOpa3Hble AIeMeHTapHbIX QYHKIUH U

HaXO0KJICHUs MepBOOOPA3HBIX.
Nurerpan. I'eomeTpudeckuil CMBICHT
UHTErpaa. Brruncnenune
ONPENENEHHOTO  MHTErpaja 1o
¢dopmyne Herotona-Jleitbuuna.
[Ipumenenue MHTErpajia Ui

BBIYUCTISTH HHTErpal no ¢popmyne HeroToHa —
Jleibnuia.

HaxoauTp miomaay miockux Guryp u o0bEMBI
TEJ C MOMOIIBIO ONPEAETEHHOTO UHTETpaa.
3HAKOMHUTLCS C MaTeEMaTHYECKUM
MOJIETUPOBAHUEM Ha puMepe




HAaXOXJCHHUA IUIOMIAJeH IJIOCKUX
¢uryp 1 00BEMOB TeOMETPUUYECKHX
Tell.

[Ipumepsl pereHun
mddepeHnnanbHbIX ypaBHEHUH.

mddepeHnnanbHbIX ypaBHEHUH.

MoayyaTrs  mpencTaBieHWe O  3HAYCHUH
BBEJICHUS TOHATHS WHTErpaja B Pa3BUTHH
MaTeMaTHKU

I'paduxu Tpuronomerpuyeckne Qynkmuu, nx | Mcemosb3oBaTs nu(poBbie pecypesl 1
TPUTOHOMETPHUYECKUX| CBOWCTBA U TPAPHKH. NOCTPOEHHS TPaUKOB TPUTOHOMETPHUYECKIX
GbyHKIUH. Ot6op KOpHEH | QyHKIMHU U U3yYEHUS UX CBOMCTB.
TpuroHomeTpruyecku | TPUrOHOMETPUYECKUX YpaBHEHUH ¢ | Pemiatb TpuUroHOMETpUYECKHE YpaBHEHUS U
€ HEPABEHCTBA IIOMOIIIBIO TPUTOHOMETPHUYECKON | OCYIIECTBIISATE OTOOP KOpPHEH C IOMOIIBIO
(16 1) OKPYKHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue TpuroHoMmerpuueckux | [l pumeHsaTs QOpMynbl TPUTOHOMETPUU IS
HEPABEHCTB perieHus OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnouab3oBath nugpoBbie pecypebiis
MIOCTPOEHHUS U UCCIIEIOBaHUS IPa(PUKOB
byHKIUH
HppaumnonaieHsle, OcHoOBHBIE METOIbI pemienus | llpuMeHATs  CBOMCTBA  IMOKA3aTENbHOM M
[OKa3aTeJbHbIC U MOKa3aTeIbHbIX U JIOTApU(PMUYECKUX | JorapuPMUUecKOl  (QYHKUUMH K  pEUICHHUIO
morapudmMuyecKkue HEPABEHCTB. MO0Ka3aTeIbHbIX u Jorapu(pMHUUECKUX
HepaBeHCTB(24 ) OCHOBHBIE METO/IbI pEelIeHUs | HEpABEHCTB.

HpPALMOHAIBHBIX HEPABEHCTB.
I'padmyeckne Meroabl  pelieHUs
HUPPALMOHANIBHBIX, MOKA3aTEIbHbIX U

O06ocHOBATH PaBHOCHJIBHOCTDH MIEPEXOJIOB.
Pematp uppainmoHagbHble HEPABEHCTBA.
HUcnonb3oBate  rpaduyeckue  METOAbBl U

norapu(MUYECKUX YpaBHEHH ¥ | CBOMCTBA  BXOSIIMX B  ypaBHEHHE WA
HEPaBEHCTB HEPaBEHCTBO (YHKIUI LTS peIICHHsI 3a1a91
KommutekcHbie uncina | KoMruiekcHbie yrcia. | OnepupoBaTh NOHATHSIMU: KOMILIEKCHOE
(10 9) AnreOpandeckas M | YACTI0O ¥ MHOYKECTBO KOMITJIEKCHBIX YHCEII.
TPUTOHOMETPHYECKAs ¢dopwmsl | [IpeacTaBiasiTh KOMIUIEKCHBIC YHCTIA B
3aIMCH KOMIUIEKCHOTO YHCIIA. areOpandeckor ¥ TPUTOHOMETPHUYECKON
Apudpmernueckue  omepamuu ¢ | hopme. BoimoaHATh apudmMeTnieckue

KOMILJIEKCHBIMH YHCIIAMHU.
N300paxkeHne KOMIUJIEKCHBIX YHUCEl
Ha KOOPJMHATHOM IJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTETEeHH U3 KOMILIEKCHOTO YHhCIa.
[IpuMeHeHrEe KOMIUIEKCHBIX YHUCEI
JUIs  pemieHus  (PU3MYECKUX U
TreOMETPHUYECKUX 3a/1a4

oTepaluu C HUMHU.
N3o00paxkaTh KOMIUIEKCHBIE
KOOPJMHATHOM MJIOCKOCTH.
IIpumensTey Gopmyny MyaBpa u moiaydaTh
MPEJICTaBICHUE O KOPHAX N-Oi CTETIeHU U3
KOMILUIEKCHOTO YHCIa. 3HAKOMHUTBCH C
npUMepaMu MPUMEHEHUS! KOMIUIEKCHBIX YHCEeT
JUIS PEIICHUS TEOMETPUUECKUX U (PU3UIECKUX
3a/1a4

qucia Ha

HarypanbHuble u
LEJIBIE Yncia

HaTypaJ'ILHLIe H OCJIbIC YMCJIla.
HpI/IMeHeHI/Ie MMPU3HAKOB ACIIMMOCTU

OnepupoBaTh MNOHATUSIMU: HATypajJbHOE U
L[EJI0€ YMCII0, MHOXKECTBO HaTYpaJIbHBIX YHUCEIL.

(10 9) uensix uucen, HOJ u HOK, | Hcnoab3oBaTbNpU3HAKH JASTMMOCTH HETBIX
OCTaTKOB MO MOJYII, ajropurMma | uucen; octatku no moaymo; HOJl u HOK
EBknupanns pemeHus 3agad B | HATypalbHBIX 4KCell; anroput™ EBknuaais
LEIBIX YHCIax penieHus 3aaay.
3anuceIBaTh HaTypalbHbIE UKCIA B PA3IUYHBIX
MMO3HIIMOHHBIX CUCTEMAX CUHCICHUS
CucreMsl Cucrema ¥ COBOKYITHOCTh ypaBHeHUH.| OnepupoBaTh NOHATHAMM: CUCTEMA U
palMOHANbHBIX, PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- | COBOKYITHOCTb YPAaBHEHUIN U HEPABEHCTB;
HppalMOHAIBHBIX CIIEICTBUS. pELIeHUE CUCTEMBI UJIM COBOKYITHOCTH;

IIOKa3aTCJIbHBIX U

OcHoBHEBIC MCTOAbI PCIICHUS CUCTCM

PaBHOCHUJIBHBIC CUCTEMbBI U CUCTCMbI-CJICICTBUL.




JOTapuPMUICCKIX

U COBOKYITHOCTEW pallMOHAJIbHBIX,

HaXOJII/ITB peuiCHus CUCTEM U COBOKyHHOCTefI

ypaBHEHUI HppalMOHAJIbHBIX, [IOKA3aTEIbHbBIX U | LIETbIX PAlMOHAIBHBIX, UPPALIMOHAIbHBIX,

(12 3) J0rapupMHUUECKUX ypaBHEHUH. NOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHECHUN
[IpuMeHeHre ypaBHEHMH, CHUCTEM M | U HEPABEHCTB.

HEPABEHCTB K peuieHnto | IIpuMeHATH CUCTEMbI YPAaBHEHUH K PEIIEHUIO
MaTeMaTHYECKUX 33Ja4 M 3a/ay U3 | TEKCTOBBIX 3314 U3 pa3jIudHbIX oOjacTen
pa3nuyHBIX ~ oONacTeii HAayKd W | 3HAHUU M peajbHOM KU3HHU;

peaJIbHOM KU3HU, WHTEPIPETALMs | HHTEPIPETHPOBATH NOJyYCHHbIE PELLICHUSI.
MIOJIYYE€HHBIX PE3yJbTaTOB Hcnonb3oBath UPPOBBIE pecypchbl

3anauu ¢ PanmonanbHble, HppalnOHAIIbHBIE, Be10upaTh crioco0 perieHus paioHanbHbIX,

napameTpamMu [I0Ka3aTesbHbIE, IOTApU(PMUYECKHE | UPPALIMOHAIBHBIX, IOKA3aTEIIbHbIX,

(16 1) U TPUTOHOMETPUUYECKUE YPABHEHMSI, | JIOTapU(PMHUUECKUX U TPUTOHOMETPHUUECKUX
HEpaBEHCTBA U CUCTEMBI C YpaBHEHUI U HEPABEHCTB, COJEPKAIINX MOIYIIH
napaMmeTpamu. U TIapaMeTpbl
[TocTpoenue u uccnenoBaHue I[IpumensiTh rpapuueckue U aHAIUTUYECKUE
MaTeMaTHYECKUX MOJIENIeH peallbHbIX | METOMBI JUIsl pEIIeHHs] ypaBHEHUN 1 HEPaBEHCTB
CUTYallMil C HIOMOLIBIO YPABHEHUH, C IapaMeTrpaMu, a TaKXKe HCCIIeI0BaHue
CUCTEM YPAaBHEHMI U HEPABEHCTB C GbyHKIMI METOJaMH MaTeMaTHYECKOTO aHalIn3a.
napaMmeTpamu Ctpourh H HccleI0BaTh MaTeMaTUYECKUE

MOJENIN peallbHbIX CHUTyalluid ¢ T[OMOIIbIO
YpaBHEHUH,  HEPABEHCTB W  CHUCTEM  C
napaMeTpamu

[ToBTOpEHME, OcHoBHblE TOHATHS UM MeToAbl | MoaeupoBaTh peajgbHble CUTYallN Ha S3bIKE

0000mIeHME, Kypca, 000061IeHNE U | anreOphl, COCTABJISATH BRIPAKEHUS, YPABHCHHS,

CUCTEMAaTH3aLMs CUCTEMAaTH3aLMs 3HAaHUU HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a]1a4H,

3HaHu# (16 9)

HCCJIeA0BATH IOCTPOSHHBIE MOJIEIH C
MCIIOJIb30BaHUEM arrapara anreOpsl.
[IpumensaTh (yHKIUM U1 MOJECIUPOBAHUS U
HCCJIEIOBaHMS pealIbHBIX MTPOLIECCOB.

Pematp npukiiagabie 3a/1a4u, B TOM YHCIIE
COIIMAJIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU aireopsl U
MaTEeMaTHYeCKOT0 aHaJIu3a

N3BJIEHEHUE N3 OOII COO,

[TPUKA3 Ne160 OT 29.09.2023
PABOYASA TPOI'PAMMA

yueOHOro nmpeaMmera

«I'eomeTpus»

s odydarwmmxcs 10-11 kiaaccon
IlosicHuTEeILHASA 3alIUCKA

HNEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca reoMeTpUH Ha YPOBHE CPEIHET0 00IIero oopazoBaHUs
00yCJI0BIIeHAa MPAKTUYECKON 3HAYUMOCTBIO METAIPEAMETHBIX U IPEMETHBIX Pe3yIbTaTOB
o0y4yeHHs TeOMETPUH B HAIIPABJICHUHU JIMYHOCTHOTO Pa3BUTHUS 00yJaromuxcs,




¢dopmupoBanus HyHKINOHATBHONH MaTeMaTUYECKON TPAMOTHOCTH, U3y4EeHHUS APYTHX
y4eOHBIX TUCIMILINH. Pa3BUTHE y ydammMxcs MpaBUIbHBIX MIPEJICTABICHUA O CYITHOCTH U
MIPOUCXOKICHUN T€OMETPUUYECKIX a0CTPaKIMii, COOTHOIIEHUH PEAbHOTO U UICAIBHOTO,
XapaKkTepe OTPaKEHUI MaTEMAaTUYECKOM HAyKOU SIBJICHUH U IIPOLIECCOB PEAIIBHOIO MUPA,
MECTE T€OMETPUU B CUCTEME HAyK U POJIM MaTEMATUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU ¥ B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TaKKe KaueCTB MBIILIJICHHSI, HEOOXOUMBIX JIJIs a/laliTallii B COBPEMEHHOM
oOmiecTse.

I'eomerpus siBnsieTcss oAHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEro OOIIEro
o0pa3oBaHus, TaKk KaK 00eCIIeYnBaeT BO3MOKHOCTh M3YUEHHS KaK AUCHUIUINH €CTECTBEHHO-
Hay4YHOMW HAIIPABJIEHHOCTH, TAK U T'YMaHUTApHOM.

Jlormueckoe MblluIeHHEe, GOpPMUPYEMOE MTPU U3YUEHUH 00yJaroIUMHUCS
MOHATUIHBIX OCHOB F€OMETPHUH U IOCTPOECHUH LIETIOYKHU JIOTMUECKUX YTBEPKICHHUH B X0/1€
pelIeHNs TeOMETPUUECKUX 33/1a4, YMEHUE BBIIBUTaTh U ONPOBEPraTh rUIOTE3bI
HEMOCPEJCTBEHHO MCIOJIb3YIOTCS IPU PELIEHUH 33/1a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B
YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHue OpueHTUpPOBaThCSI B MPOCTPAHCTBE UI'PAET CYIIECTBEHHYIO POJIb BO BCEX
o0racTsx AedaTeabHOCTH yenoBeka. OpreHTalus YeloBeKa BO BpEMEHH U MTPOCTPAHCTBE —
HEO0O0XOMMOE YCIIOBHE €T0 COMHAIBHOTO OBITHS, (OpMa OTPAKEHHS OKPY)KAIOIIETO MHPA,
YCIIOBHE YCHEIIHOTO MO3HAHUS ¥ aKTUBHOTO ITPe0Opa3oBaHus JeHCTBUTEILHOCTH.
OmnepupoBaHue TPOCTPAHCTBEHHBIMU 00Opa3aMu 0ObEIMHSET pa3HbIC BHIBI yICOHOU 1
TPYIOBOM NESITENbHOCTH, SBISETCS OJHUM U3 MPO(PEecCHOHAIBHO BaXKHBIX KAYECTB, TO3TOMY
aKTyajibHa 3a7ja4a (OpMHUPOBAHMS Y 00yUArOIIMUXCS TPOCTPAHCTBEHHOTO MBIIIIEHUS KaK
Pa3HOBUIHOCTU OOPA3HOTO MBIIIJIEHHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K
MPAKTUYECKON JeSITeIbHOCTH [0 MHOTUM HaIlPaBJICHUSIM.

Llens ocBoenuss mporpammbl ydeOHOTO Kypca «l'eomeTpus» Ha 0a3oBOM
ypoBHeoOyueHuss — oO01ieoOpa3oBaTebHOE U OOIIEKYJIBTYPHOE PA3BUTHE OOYJaIOMUXCS
yepe3 oOecredyeHrne BO3MOXHOCTH MPHOOPETEHUS U HCIOJIb30BAHMS CHUCTEMAaTHYECKHX
reOMETPUUECKUX 3HAaHUHN U AEUCTBUM, CEIU(PUUHBIX T€OMETPHUH, BOSMOKHOCTH YCIEIIHOTO
MPOJIOJDKEHHUsT 00pa30BaHUsl MO CIEUUAIBHOCTSM, HE CBSA3aHHBIM C IPUKIAIHBIM
UCIO0JIb30BAHUEM T€OMETPHUH.

[IporpamMma mo reomerpun Ha 0a30BOM ypOBHE NpeAHa3HAueHa Ui 0Oy4aronuxcs
CpeIHell MIKOJbl, HE HCHBITHIBABIINX 3HAUUTENbHBIX 3aTPYIHEHUI Ha YpPOBHE OCHOBHOTO
obmero oOpazoBanus. Takum oOpazom, oOydaromiuecs Ha 0a30BOM YPOBHE JIOJDKHBI
OCBOUTH OOIIME MaTeMaTUYECKUE YMEHHMsI, CBS3aHHbIE CO CIeUUu(UKON TeoMEeTpUu U
HEOOXOIuMBbIE [UIsl JKM3HM B COBpeMEHHOM obOmiectBe. Kpome 3TOro, oHu uMeEIOT
BO3MOXHOCTh HM3YyYUTh TE€OMETpPHUI0 Ooliee TIIyOOKO, eclii B JajbHEHIIeM BO3HHKHET
HE0OXO0IMMOCTh B TEOMETPUUECKUX 3HAHUSIX B MPO(HECCHOHATBEHOUN NeSTeNbHOCTH.

JlocTkeHre  1eNd  OCBOGHHS  MPOrpaMMbl  0OecreuyMBaeTcs  pelIeHHEM
COOTBETCTBYIOIIUX 3ajad. [IpuopuTeTHhIMU 3aJadaMH OCBOEHHUsI Kypca «['‘eomerpum» Ha
6azoBoM ypoBHe B 10—11 kaccax sBIsIOTCS:

® (opmupoBaHUE MPEACTABICHHUS O I'€OMETPUHM KaK 4YacTH MHUPOBOM KyJIbTYphl U
OCO3HAHHUE €€ B3aUMOCBS3U C OKPYKAIOLUIUM MUPOM;

® (opmupoBaHME NpPECTABICHUS O MHOTOTPAaHHUKAX M TellaX BpaLIeHUs Kak o
BAKHEHIINX MATEMAaTHMYECKUX MOJEIAX, IMO3BOJLSIIOIIMX ONMCHIBaTh M M3y4aTb pa3HbIC
SIBJICHUSI OKPY>KAIOILIEr0 MUPA;

e (opmupoBaHUEe yMEHHs paclio3HaBaTh Ha YepTekax, MOJAEISIX U B pealbHOM MHUpE
MHOTOTPAaHHUKH U TeJa BPAICHHS;

® OBJAJCHHE METOJaMU pEIIeHUs 337ad Ha IOCTPOCHHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

® (opmupoBaHHEe yMEHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMH O MHOTOTPaHHUKAX
U TeJlax BpalleHUs U UX OCHOBHBIMU CBOMCTBaMH;



® OBJIAJACHUC aAJIroputMaMu  pClICHUA OCHOBHBIX THUIIOB 3aJady; q)OpMI/IpOBaHI/Ie
YMCHHA TMPOBOAWUTHL HCCIIOKHLBIC NOOKaA3aTCIbHBIC PACCYKIACHUA B XOAC PCHICHUA
CTEPEOMETPUYECKUX 3a/]1a4 U 33/1a4 C IPAKTUYECKUM COJICPKaHUEM;

® Da3BUTHE MHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEW 0Oydaromuxcs,
MO3HaBaTEIbHOM AKTHUBHOCTH, HCCIICA0OBATCIIbCKUX YMGHHfI, KPUTHYHOCTH MBIIJICHUS,

e (QopmupoBaHre QYHKIIMOHAIBLHOW IPAMOTHOCTH, PEIIEBAHTHOW TEOMETPHUHU: YMECHHUE
pacrio3HaBaTb HNPOABICHUA T'COMCTPUUCCKHUX HOH?[TI/II\/JI, 00BEKTOB U 3aKOHOM€pHOCTCI>'I B
pEaIbHbIX JKM3HEHHBIX CHUTyalUsX M TpU H3YYEHUH JPYIHMX Y4E€OHBIX IIPEIMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, (POPMYIUPOBATH UX Ha SI3BIKE TEOMETPHH U
CO31aBaTb recOMECTPpUICCKUC MOACIIN, TPUMCHATH OCBOEHHEII1 FCOMeTpI/I‘-ICCKI/Iﬁ arrapar ajisd
peicHuA MMPAKTUKO-OPUCHTUPOBAHHBIX 3ajaad, HHTCPIPECTUPOBATH u OLICHHUBATH
MOJTyYeHHBIC PE3YIIbTATHI.

OTnUuuTENbHONM OCOOEHHOCTBIO MPOrPaMMBI  SIBJISIETCSI  BKJIIOYEHHE B KypC
CTEpeOMETpUU B Hayaje ero H3y4eHUs 3a/]ad, pelIaeMblX Ha YpOBHE HWHTYUTHBHOTO
MO3HAHWSA, W OINpeNeN€HHBIM 00pa3oM OpraHuW3oBaHHas pabdoTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M TMPOCTPAHCTBEHHOI'O MBIIIEHMS, CTUMYIUPYET
IIPOTEKAHWE NHTYUTUBHBIX ITPOLIECCOB, MOTUBHUPYET K JAIBHEUIIEMY U3YYEHHIO IIPEAMETA.

[Ipennourenne oTaaETCs HArIAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHHUs, TO €CTh
TCOPETUIYCCKUEC 3HAHNA NMCIOT B CBOEU OCHOBE YYBCTBCHHOCTD IPEAMETHO -HpaKTquCKOfI
NEeATENbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IPEICTABICHUN Y yJalIuXcs B Kypce
CTEPEOMETPHUH TPOBOIUTCS 3a CUET PEUICHHS 3aa4d Ha CO3/IaHUE MMPOCTPAHCTBEHHBIX
00pa3oB u 3a/1a4 Ha OTIEPUPOBAHKE MTPOCTPAHCTBEHHBIMU 00pazamu. Co3nanue oopasa
MIPOBOJIUTCS C OTIOPO Ha HATIISIHOCTb, & ONIEPUPOBAHIE 00Pa30M — B YCIOBHSIX
OTBJICYEHHUSI OT HATJISIAHOCTH, MBICIIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COIEPIKaHMUS.

OcHOBHBIE conepxareibHble JUHUM Kypca «l'eomerpun» B 10-11 ximaccax:
«MuororpanHukn», «lIpsiMble W TJIOCKOCTH B TMpocTpaHCcTBe», «Tema BpamieHUs»,
«BekTopel W KOOpAMHATBI B MPOCTPAHCTBE». DOPMHUPOBAHHE JIOTMYECKUX YMEHHI
pacnpezenseTcss He TOJIBKO IO COJIep>KaTeNbHBIM JHHHSIM, HO U MO rojaM oOydeHHus Ha
YpOBHE CpelHero o0Iero oopa3oBaHMsl.

Copep:xanue oOpa3zoBaHUsl, COOTBETCTBYIOIIEE NMPEAMETHBIM PE3yabTaTaM OCBOCHHUS
[IpumepHoit  pabGoueit  mporpamMmbl,  pacHmpeldesi€HHbBIM 1O  rojaM  OOy4eHus,
CTPYKTYPUPOBAHO TaKUM OOpa3oM, 4TOObI OBJIAJCHHE T'€OMETPUUECKUMHU TOHATUSMHU U
HaBbIKAMU OCYHIECTBIISIIOCH IOCIEAOBATEIbHO M MOCTYNATelIbHO, C COOMIOJCHHEM
MPHUHIMIA TPEeMCTBEHHOCTH, YTOObl HOBBIE 3HAHHSA BKJIIOYAIUCh B OOIIYI0 CHUCTEMY
reOMETPUYECKUX MPEeCTaBlIeHUN oOydaroumxcs, pacmupsis u yrayomsas e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVJTIAHE

B VuebHOoM m1aHe Ha W3y4yeHHE F€OMETPUH OTBOAUTCSA HE MeHee 2 y4eOHBIX 4acoB B
nezgento B 10 kinacce u 1 yuebnoro yaca B Hezento B 11 kiacce, Bcero 3a Ba rojaa o0ydeHus
He MeHee 102 yueOHbIX Haca.

IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIBbTATHI OCBOEHUATIPUMEPHOMN
PABOYEM ITPOI'PAMMBI KYPCA (IIO TOJAM OBYUYEHMUS)
[IpenmeTHbIe pe3yabTaThl U3YUSCHUSITCOMETPUN Ha 0A30BOM YPOBHE OPHUCHTUPOBAHBI

Ha JIOCTM)KEHUE YPOBHS MaTeMaTHUECKOW TPaMOTHOCTH, HEOOXOJMMOTO JIIS YCHEIIHOTO
pelieHusl 3ajJa4 B peabHOM JKM3HM W CO3JIaHUE YCIOBHUU JISI MX OOIIEKYJIbTYPHOTO
pa3BUTHSL.

OcBoenne y4yeOHOTO Kypca «['eomeTpusi» Ha 0a30BOM ypOBHE CpeaHEro oOOIero
oOpa3oBaHusi  JIOJDKHO  OOecleuMBaTh  JOCTIDKEHHE  CICAYIOIIMX  HPEAMETHBIX
00pa3oBaTeNIbHBIX PE3YJIbTATOB:



10 kiaace

OnepupoBaTh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHAT aKCMOMBI CTEPEOMETPUM UM CJHEACTBUS U3 HHUX IPU pElICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSMM: NAPaLUIEIbHOCTh M MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEN.

KnaccupumnupoBaTb  B3aMMHOE  pAacIONIOKEHHE TPSAMBIX M IDIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSMM: JIBYTPaHHBIA YroJj, TpaHU JABYIPAaHHOTO Yyrja, pedpo
JBYTPAHHOI'O YIJIa; JIMHEWHBIN YrOJl ABYTPAaHHOIO YIJla; TpajyCHas Mepa JIBYIPAaHHOIO
yria.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIITYKJIBIA U HEBBITYKJIbIH MHOTOTPAaHHUK,
3JIEMEHTHl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOT paHHHUK.

PacriozHaBaTh  OCHOBHBIE  BHUABI ~ MHOTOTPAaHHUKOB  (IMpaMuzaa;  IpU3Ma,
MPSIMOYTOJIbHBIN Napasuiesenunen, Kyo).

KnaccudummpoBaTh MHOTOTpaHHHKH, BBIOMpasi OCHOBAaHHS sl Kiaccu(UKauu
(BBIIMYKJIbIE U HEBBIMYKJIblE MHOTOIPaHHUKH; PAaBUJIbHbIE MHOTOTPAaHHUKH; TIPSIMbIE U
HAKJIOHHBIE MPU3MBI, TapaJljIesIeUuIe bl ).

OnepupoBaTh MOHATUSAMH: CEKYIIas MIIOCKOCTb, CE4€HNE MHOTOTPAaHHHUKOB.
OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIOIb3Yysl METO/I CIIEI0B.

¢ CTpOUTh CEYEHHsS] MHOTOTPAaHHHKOB METOJIOM CJIE/IOB, BBINOJIHSTH (BBIHOCHBIE)
IUIOCKHE YepTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y.

Pemate 3amaum Ha HaxOXAEHUE TIEOMETPUYECKMX BEJIMYMH 10 00pa3laM HiH
QITOpPUTMaM, IPUMEHSS W3BECTHBIC AHAIUTHUYECKAE METOIbl IIPH  PEIICHUU
CTaHJAPTHBIX MAaTEMATHYECKUX 3a7ad HA BBIYMCIICHUE PACCTOSHHUU MEXAY IBYMs
TOYKaMH, OT TOYKH A0 NPAMOH, OT TOUKH 1O IUIOCKOCTH, MEKIY CKPEIIUBAIOIIUMUCS
IIPSIMBIMH.

Pemate 3amaum Ha HaxoXJAEHUE TEOMETPUUYECKUX BEIMYMH MO oOpa3uaM HiH
QITOpPUTMaM, IPUMEHSS W3BECTHbIC AHAIUTHUYECKHE METOIbl IIPH  PEIICHUU
CTAaHJApPTHBIX  MAaTEMaTHMYECKUX  3aJad Ha  BBIUHACICHHE  YIVIOB  MEXIY
CKPEILMBAOIIUMHUCA IPAMBIMH, MEXIY IPSIMOU U INIOCKOCTBIO, MEXKIY IJIOCKOCTSIMH,
IBYTPAHHBIX YIJIOB.

Bbruncnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB  (IIPU3MA,
UpaMuzia) ¢ MpUMEHEHHEM (OPMYIl; BBIUUCIATh COOTHOIICHUS MEXKIY IUIOIAASIMU
oBepXHOCTEH, 00bEMaMU NOJOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh MOHATUAMU: CUMMETPHSL B IIPOCTPAHCTBE; LIEHTP, OCh U IIJIOCKOCTh
CUMMETPHHM; LEHTP, OChb U INIOCKOCTh CUMMETPUH (DUTYPBI.

W3Bnekatb,  mpeoOpa3oBbIBaTb W UHTEPHPETUPOBATH  MHPOPMALUMIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UrypaX, NPEACTaBICHHYIO Ha 4epTexax Hu
pUCYHKaX.

[IpumensTh reomerpuueckue (axkTbl JUIsI pEUIeHHs CTepEeOMETPUUYECKUX 3ajad,
MIPEAIIONIATAIOUINX HECKOJIBKO IIAaroB PEIIEHNUs, €CIU YCIOBUS IIPUMEHEHHU 3aJaHbl B
SBHOH (opme.

IIpumensTH pocTeimue IIPOrpaMMHBIE CpeacTBa u JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

[IpyBouTE NpUMEPbl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE M >KU3HH,
pacrno3HaBaTh NPOSIBIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh NOSydeHHbIE 3HaHMSI HAa MIPAKTUKE: aHAJIM3UPOBATh peajbHbIE CUTYalluu U
MIPUMEHATh W3YUYEHHbIE IOHSTHSA B IIPOLIECCE TOHUCKA PEIIEHHUS MaTeMaTHYeCKU
cOpMyYIMpPOBaHHOW MPOOIEMBbI, MOJETUPOBATh pEaJIbHbIE CUTYallMM Ha S3BIKE



IE€OMETPHH, UCCIIEI0BATh IIOCTPOEHHBIE MOJEIN C MCIIOJIb30BAaHUEM F€OMETPHUUECKUX
MOHATUM M TEOpeM, ammapara aareOpbl; pelaTh NPaKTUYECKUE 3aJ1auM, CBSI3aHHBIE C
HAaX0XJAEHUEM IT'€OMETPUUECKUX BETUYMH.

COJAEPKAHME YYEBHOI'O KYPCA (I1IO0 TOAAM OBYYEHMUA)

10 kaace

IIpsimble U IJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHble mNOHATHS cTepeomeTpun.Touka, mpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 00 akCMOMAaTHYECKOM IOCTPOEHHM CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX.

B3anMHOEe  pacnosio)keHWe  HpsMBIX B IPOCTPAHCTBE:  II€PECEKAIOIIMECH,
MapajuleJIbHbIE W CKpelIMBarouuecs npsMsie. [lapaiieabHOCTh NMPSMBIX U IJIOCKOCTEW B
MIPOCTPAHCTBE: IMAPAJUICIbHBIE MPsAMbIE B IPOCTPAHCTBE; MAPAJUIEIBHOCTh TPEX MPSIMBIX;
MapaJUIEIbHOCTh MPSMOM M IIOCKOCTH. YTJbl C COHAIPABICHHBIMU CTOPOHAMH; YIOJI
MEXIy NpsIMBIMH B IpoCTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEH: NapajljieibHbIE
IJIOCKOCTH; CBOMCTBA MapajUIeNIbHBIX IUIOCKOCTeW. IIpocrelimme mnpocTpaHCTBEHHBIE
¢burypsl Ha INIOCKOCTHU: TETPa’Ap, KyO, mapaienenune1; HOCTPOCHUE CEUEHUH.

[lepneHUKYIAPHOCTE TPSMOM M IUIOCKOCTH: TEPIEHAUKYISPHBIE MPSMBIE B
MIPOCTPAHCTBE, MpsIMbIE NApPAJICNbHBIE W MEPHEHAUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHAUKYIISIPHOCTA MPSAMON M IUIOCKOCTH, TEOpeMa O MNPSIMOW MEepHEeHIUKYISPHON
IIJIOCKOCTH. YTIIbI B POCTPAHCTBE: YTOJ MEKy MPSIMOU U IJIOCKOCTBIO; IBYTPAHHBIN YroJ,
JIMHEWHBIN yroja ABYrpaHHOTO yria. [lepreHauKymasp U HAaKIIOHHBIE: PACCTOSIHUE OT TOYKH
JI0 TJIOCKOCTH, PAcCTOSIHHWE OT MpPSIMOM J0 IUIOCKOCTH, MPOEKUHs (UTYphl Ha IJIOCKOCTb.
[lepneHIUKYIAPHOCTD IUIOCKOCTEW: MNPU3HAK NEPHEHAMKYISIPHOCTH IBYX IUIOCKOCTEH.
Teopema o TpEX nepneHAUKYIApax.

MHoOrorpaHHMKH

IlonsiTHE MHOTOIpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHMKA, BBIINYKIBIE U
HEBBIYKJIBIE MHOTOTPAHHUKH; Pa3BEPTKa MHOrorpaHHuka. IIpmsma: Nn-yronpHas mpusma;
IPaHM W OCHOBAaHUS MpPHU3MBbI; MNpsiMass W HAKIOHHAs MpPU3MBbI; OOKOBas W IOJIHAs
MIOBEPXHOCTh mNpu3Mbl. Ilapamienenunen, NOpsAMOYroOJbHBIM MapajuleNeNANe] W €ro
cBoiictBa. [Tupamuna: N-yronpHas nupamujia, TpaHd U OCHOBaHME NMHUpaMU[bl; OOKOBas U
II0JIHAS TIOBEPXHOCTh NMUPAMUABL; IPABUJIbHAS U YCEYEHHAs MUPAMMIA. DJIIEMEHTBI IIPU3MBI
n nupamunbl. [IpaBuinbHBIE MHOTOTPAaHHMKHU: ITOHSATHE IPABUIBHOIO MHOIOI'DAaHHUKA;
IIpaBWIbHAs IIpU3Ma M IPaBWIbHAs NHPaMUJQA; IIPaBWIbHAs TPEYroJibHas NUPAMHUIA H
IpaBUIBHBIN TeTpa’ap; KyO. IlpeacraBieHne o NMpaBUIBHBIX MHOTOTPaHHUKAX: OKTAdp,
nozekasp ¥ ukocasp. CeueHus npu3Mbl U MUPAMUIBIL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IIPSAMOA, IIJIOCKOCTH.
ONeMEHTB CUMMETPUH B IUPaMUax, apajuleenuIesax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Bbluncienue 31€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yriel. [lnomans
OOKOBOW NOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSAMOW MPHU3MBI, IUIOLIAJb OCHOBAHUH,
TeopeMa O OOKOBOM MOBEPXHOCTH MpsIMOM mpu3Mbl. Ilnomaaes GOKOBOM HMOBEPXHOCTH U
IIOBEPXHOCTH IIPAaBUIBHOM NHUPAMHUIBI, TEOpEMa O IUIOIIAJM YCEYEHHOM NUpaMUIBbL.
[Tonsitre 06 06bEMe. OOBEM TUPaMUIBI, TIPU3MBI.

ITooOHbIe Tena B npocTpaHcTBe. COOTHOMIEHUS MEXAY MJIOLIAAIMU IOBEPXHOCTEH,
00BbEMaMHU MOJOOHBIX TEII.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA(ITIO
I'OJAM OBYYEHMUA)

10 knacc (68 yacoB)

HazBanue OcHoBHOE COACPIKAHUC OcHOBHEIE BUJBI ACATCIIbBHOCTU YHAIIUXCS

pazzena

Beenenue B OCHOBHBIC TTIOHITHUS AKTyaJII/BI/IpOBaTL (paKTLI n MCTOAbI

IJIAHUMCTPHHU,



cTepeoMeTpu
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CTEPEOMETPUHU: TOUKA, IIPsIMasi,
IJIOCKOCTh, IPOCTPAHCTBO.

pEJIEBAHTHBIE TEME.
[omy4yate mpeacTaBieHus O MPOCTPAHCTBEHHBIX (HUTypax,

(10 ) [IpaBuna n3obpakeHus Ha pa3bupathb MpocTenine mpaBuiIa H300pakeHust THX QUTYD.
PHUCYHKaX: U300paskeHUs N300paxkaTs npsAMYIO U IIIOCKOCTh HA PUCYHKE.
IJIOCKOCTEH, MapaiiebHbIX Pacnio3naBate MHOTOTpaHHHMKH, THpaMHIy, KyO, Ha3bIBaTh
MPSIMBIX (OTPE3KOB), CEPEUHBI | UX DJIEMEHTHI.
otpe3ka. [lonsTus: Jlenatp puCyHOK Ky0a, MHpaMHIbl, HAXOAUTh OIIWOKH B
MIEePECEeKArOIINECs TIOCKOCTH, | HEBEPHBIX N300paKEHUSIX.
IepeceKaroIuecs npsmas u 3HAKOMHUTbCA C CEYEHHUSMM, C METOJOM  CIIE/OB;
IJIOCKOCTb. UCIOJIb30BaTh Ui TIOCTPOCHMSI CEUEHUS METOJ CIIEJOB,
3HaKOMCTBO C | KpaTKO 3alMChIBATH IIard MOCTPOEHUS CEUEHUSI.
MHOTOTpaHHUKAMH, Pacno3naBare BUA CEUEHUS W OTHOLICHHHA, B KOTOPBIX
n300pakeHne CeYeHHe JeTuT pedpa Kyda, HaXOJUTh TUIONIAh CEUCHHSI.
MHOTOTPaHHUKOB Ha PUCYHKAX, Ucnonb3oBarh monobue mpu  pelIeHHH 337ad  Ha
Ha NPOEKLUHOHHBIX YepTexkax. | IOCTPOEHUE CEYEHUI.
HavaneHblie cBeneHus o kyoe u 3HAKOMUTHCS CaKCMOMaTUYECKUM MIOCTPOCHUEM
nupamMuzie, UX pPa3BEPTKHM U | CTEPEOMETPHUM, C aKCHOMaMU CTEPEOMETPUM U CIEACTBUIMU
MOJIEJIN. CeueHns | U3 HUX.
MHOTOTPaHHUKOB. NnnrocTpupoBaThaKCHOMBI  PUCYHKAMH W TIPUMEpaMu U3
[TonsiTHe 00 akCHOMATHYECKOM | OKpYXKarollel 00CTaHOBKU
MIOCTPOCHUH  CTEPEOMETPHUU:
aKCUOMBI ~ CTEPEOMETPUH U
CIICZICTBHUS U3 HUX
[Ipsimbie | B3aumuoe pacrooxxeHue AxtyanusupoBaTb (AaKThl W METOJbl IUIAHUMETpPHUH,
U IUIOCKOCTH | IPSIMBIX B IPOCTPAHCTBE: | PEIEBAHTHBIE TEME, IPOBOIUTH AHAJIOTHH.
B nepeceKaroIuecs, [lepeuncnsaTe BO3MOXKHBIE CIIOCOOBI PACIOJIOKEHHS ABYX
IIPOCTPAHCTB | HapajelbHble U | OIpAMBIX B IPOCTPAHCTBE, WILTIOCTPUPOBATh UX Ha IpUMeEpax.
e. CKPELIMBAIOIUECS MPSMBbIE. JlaBaTb  ompeneneHHe — CKPEIIMBAIOUIMXCS — HPAMBIX,
[Tapannensho | [TapannenbHOCTh NIPSAMBIX U (GopMynupOBaTh NPU3HAK CKPEIIUBAIOIIMUXCA MPSIMBIX U

CTh TPSAMBIX
u
IJIOCKOCTEN

(12 9)

IJIOCKOCTEH B IPOCTPAHCTBE:
napajuieJIbHbIE IPSIMbIC B
MIPOCTPAHCTBE; MapaICIbHOCTh
TPEX MPSAMBIX; MAPATICITLHOCTD
MPSAMOM ¥ TIJIOCKOCTU. YTJIbI C
COHAIPaBJICHHBIMA CTOPOHAMH,
yroJI MeXAY MPSMBIMU B

MPOCTPAHCTBE.
ITapannenbHOCTh TMJIOCKOCTEM:
napasiebHbIe IUIOCKOCTH;
CBOMCTBaA napasuieIbHbIX
MJIOCKOCTEH.

IIpocreitmme

MIPOCTPAHCTBEHHbIE (PUTYPHI HA
IJIOCKOCTH:  TeTpa’ap, Kyo,
MapaJIeenuIle]l; MOCTPOCHUE

CEUYEeHU U

NPUMEHSITh €r0 IIPU PEILIeHUH 3a/1ay.

Pacno3naBath npusmy, Ha3bIBaTh €€ HIIEMEHTHI.

CTpouThb ceueHUs MPU3MbI Ha TOTOBBIX YEPTEKaAX.

[Tepeuncnars BO3MOXKHBIE CIOCOOBI B3aHMHOTO
PacMoJIOKEHUs MPSIMOM U IIIOCKOCTU B TPOCTPAHCTBE,
IPUBOJUTH COOTBETCTBYIOIINE PUMEPHI U3 peaTbHOM KU3HU.

JlaBaTh  ompenelnieHWe MapaUIeIbHOCTH  MPAMOM U
IUIOCKOCTH.

@opMyaMpOBaTh MPHU3HAK MMAPAICIBHOCTH MPAMON U
IUIOCKOCTH, YTBEPXKICHHE O NPSIMOW TEpeceyeHUs JBYX
IUTOCKOCTEH, MPOXOIAIINX Yepe3 MapaljieNibHbIe MPsIMBbIE.

PemaTte mpakTudeckue 3amaud Ha MOCTPOCHHE CEUCHUI

MHOTOI'PaHHHKA.

OOBACHATD clIydau B3aNMHOT'O pacnoioKeHUs
MIOCKOCTEH.

JaBate  ompezaeneHHe — MapajUIENbHBIX  [JIOCKOCTEH;
NPUBOAUTH NPUMEPHI U3 PEATbHOW XKU3HU U OKPYKaoIIEeH
00CTaHOBKH, WJUTFOCTPUPYIOIINE napajuieIbHOCTh
MIIOCKOCTEH.

Hcnons3oBaTh MIPU3HAK napajuieIbHOCTH JIBYX
IJIOCKOCTEH, CBOWMCTBAa MapajIeNbHBIX IUIOCKOCTEH MpHU

PCHICHNHU 3a1a4 Ha ITOCTPOCHUC.
O6TJSICH$ITL, YTO HA3bIBACTCS MMAPAJIICIIbHBIM




MIPOEKTUPOBAHUEM M KaK BBIIIOJHAETCS IPOCKTUPOBAHUE
¢uryp Ha mIOCKOCTb.

N300pakaTh B MapasiebHOH TPOEKIUU PaA3TUIHBIC
reoMeTpUIeCcKue GUrypBHI.

MoenupoBarh peajibHbIE CUTYallMH Ha S3bIKE T€OMETPUU,
HCCIIEIOBATh IMMOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM
F€OMETPUYECKUX TTOHATHIA.

Hcnonb3oBaTh mOpH pelICHMH 3ada4 Ha IOCTPOECHUE
CEYEHUM MOHATUE MAPAJUIEIBbHOCTH, NPU3HAKA W CBOMCTBA
NapajuIeIbHbIX NPSIMBIX HATJIOCKOCTH

[lepnennuky | IlepneHauKynspHOCTD AxTtyanu3upoBaTh (AaKTBI W METOJBl IUIAHUMETpPHH,
JSPHOCTH psIMOi u IJIOCKOCTH: | PEJIEeBaHTHBIE TEME, IPOBOIUTH AHAJIOTHH.
MPSIMBIX U MEPIEeHIUKYIIIpHbIE TPsIMbIE B OOBACHATb, KakoOM Yrojg Ha3bIBAeTCS YIIIOM MEXAy
IJIOCKOCTEH | MPOCTPAHCTBE, NpsIMBbIE | MTEPECEKAIOIIUMHUCS MPSIMBIMH, CKPEUTUBAIOLIUMUCS TPSIMBIMU
(12 ) rapajuieJIbHbIE U | B IPOCTPAHCTBE.
MEePIEeHIUKYIIIPHBIE K JlaBaTh omnpeneneHrne NEPHEHAUKYISPHBIX NPSAMBIX U
IJIOCKOCTH, MPU3HAK | IPSAMOH, MEPHEHAUKYIIPHOH K TNIOCKOCTH.
MEePIEeHIUKYIIPHOCTH TPSIMOU Haxomuth yriel Mexay CKpelMBaIOIIMMUCA TPSIMBIMU B
U TUIOCKOCTH, TeopeMa o | KyOe U nmupamuje.
NpsIMOM  NEPIEHAUKYIIPHON [IpuBOAUTH IPUMEPBI U3 PEATBHOM )KU3HU U OKPYKAOIIEH
IIJIOCKOCTH 00CTAaHOBKH,  WUIIOCTPUPYIOIIUE  MEPHEeHIUKYISIPHOCTD
[lepnieHIuKyNAp U HAKJIOHHBIE: | MPSAMBIX B MPOCTPAHCTBE U MEPHEHAUKYISIPHOCTh MPAMOM K
paccTossHHE€ OT TOYKH [0 | TNIOCKOCTH.
IUIOCKOCTH,  PACCTOSIHUE  OT DopMynMpoOBaTh MPU3HAK NEPIECHIUKYIAPHOCTH NPAMON
IPSIMOU JI0 MJIOCKOCTH. U TIOCKOCTH, IPUMEHSTh €r0 Ha PAaKTUKE: OOBSICHATh
MePHEHANKYIIPHOCTh pedpa Kyda v IUaroHaau ero rpaHu,
KOTOPas €ro He COJACPKUT, HAXOAUTh JJIMHY IUaroHaiu Kyoa.
BoI4ucisTh BBICOTY NPABUIIBLHOM TPEYTOJIBHOM U MPABUIILHOU
YETBIPEXYTOJIBHOM MUPaMHUT TIO ITTUHAM PEOEp.
Pemare 3amaum  Ha  BBIYMCICHMS, CBS3aHHBIE C
NEPIECHIUKYIIPHOCTBIO  NPSIMOM M IUIOCKOCTH,  C
UCIIOJIb30BAHUEM IIPH PELICHUH IIIIAHUMETPUUECKUX (HaKTOB U
METOJIOB.
OOBACHATh, UYTO  HA3bIBAIOT  MEPIEHAUKYIIPOM U
HAKJIOHHOM U3 TOYKH K IUIOCKOCTH; IIPOEKIMEN HAKJIOHHOM Ha
II0CKOCTh. OOBSACHATh, YTO HAa3bIBACTCSI PACCTOSHUEM: OT
TOYKH 10 TUIOCKOCTH; MEXAY MapajulebHbIMU IUIOCKOCTIMU;
MEXIy MNpsAMON M NapauIe]bHOM €l IUIOCKOCTBIO; MEXKIY
CKPEILHBAIOIIUMHUCS TPSMBIMH.
HaxoauTe 3TH paccTOsiHUS B HPOCTBIX CiIydasix B KyoOe,
NUpPaMHUJIE, IPU3ME.
MonenupoBaTh pealbHbIE CUTYalluu Ha SI3bIKE TEOMETPHH,
UCCIIEIOBAaTh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHUEM
F€OMETPUYECKUX MOHATHH.
Hcnonp30BaTe MNpU pPELIEHUH 33Ja4 HAa TOCTPOEHUE
ceueHnii Teopemy Iludaropa, cBoiicTBa NPAMOYTOJBHBIX
TPEYTOJIbHUKOB.
VYriel Yriael B IPOCTPAaHCTBE: Yroil AxTtyanusupoBaTb (akThl W METOJbl IUIAHUMETPHH,
MEXIY MEXAY IPSIMOM U IJIOCKOCTBIO; | PEJIEBAHTHBIE TEME, IIPOBOINUTh aHAJIOTHU.
NpSIMBIMUA U | IBYTPaHHBIA YroJ, JIMHEHHBIN JlaBaTh onpeneneHne yria Mexay NpsMOi U IIOCKOCTBIO,
IJIOCKOCTSIMU | YTOJI IBYTPaHHOTO yIJIa. dopmynupoBaTte TeopeMy O TpEX MEpHeHAMKYIApax |
(10 9) [lepneH IMKYJIAPHOCTD 00paTHYIO K Hell.




IIJIOCKOCTEMN: IIpU3HAK
MEPIEHINKYIAPHOCTH JIByX
mockoctet. Teopema o Tpéx
MEPIEHINKYIIApax

Haxomute yrom Mexay npsAMOM UM IUIOCKOCTBIO B
MHOT'OI'DAaHHHUKE, pAaCCTOSHHUE OT TOYKM JO MpsAMOA Ha
IJIOCKOCTH, HCIIOJBb3Ysl TEOpPEMY O TpPEX NEPHEHIUKYIpax.
[IpoBoguTe Ha uYepTeKe MNEPHEHIUKYISAP: W3 TOYKH Ha
IIPSIMYIO0; U3 TOYKH HA IJIOCKOCTb.

JlaBaTh ompezeieHue ABYrPaHHOIO yrja U €ro 3JIEMEHTOB.
OOBACHATP PABEHCTBO BCEX JIMHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

Haxomute Ha ueprexke ABYrpaHHBIM yros mnpu pebdpe
NIApaMUJbL, IPU3MBI, TAPALIEICIIUIIEAA.

JlaBaTh oIpenencHue yria Mex1y IIOCKOCTAMHU.

JlaBaTh onpezaeneHne U GopMyIHMpOBaTh NPU3HAK B3AUMHO
NEPHEHANKYJISAPHBIX IIJIOCKOCTEN.

Haxomuts yriel Mex1y IUIOCKOCTSAMU B KyOe U TUpaMuze.

Hcnonp3oBarh Npu pelIeHny 3a7a4 OCHOBHBIE TEOPEMBI U
METO/bI IIJIAHUMETPHUH.

MonennpoBath peallbHbIE CUTYal[iy HA S3BIKE TEOMETPUH,
HCCIIEI0OBAaTh IIOCTPOEHHBIE MOJEIM C HCIOJIb30BaHUEM
F€OMETPUYECKUX ITOHATHMN.

Hcnonp30BaTh NpH  pPEMIEHHH 331a4 Ha TMOCTPOECHUE
CEYEHUI COOTHONIEHUS B MIPSIMOYT'OJIbBHOM TPEYTOJIbHUKE.

MHororpansu
KU

(10 9)

[Tonsitue MHOTOTPAHHUKA,
OCHOBHBIE AIIEMEHTHI
MHOTOTPaHHUKA, BBINYKIIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKY;
pa3BEPTKAa MHOTOTPAHHUKA.
[Ipu3ma: n-yronpHas mpusma;
TPaHU U OCHOBAHUS MTPU3MBI;
psiMasi U HaKJIOHHAs TPU3MBI;
OO0KOBas U MOJIHAsS
[IOBEPXHOCTb IPU3MBIL.

[Tapannenenunen,
MPSAMOYTOJIbHBIN
napajuieJIeuIe]] ¥ €ro
CBOMCTBA.

[Mupamua: N-yrojpHas

InupaMuaa, rpaHd 1 OCHOBAHUC
IIUpaMHAbI; OOKOBasg M IIOJHAs

IIOBCPXHOCTDH IMUPaMUIbI;
IIpaBUJIbHAA u ycC euCHHas
nupamMuaa.

ONEeMEHTHI IMPpU3MbI u
nupaMubl.

HpaBI/IHLHLIC MHOT'OI'paHHUKH:
IIOHATHUC MpaBUIIBHOT'O
MHOTOI'paHHHUKaA; IIpaBUJIbHAA
pu3mMa u IMpaBUJIbHAA
nupamMuaa, IpaBHJIbHAsA
TPEYroJibHasA nupamMuia u

NPaBUIBHBIN  TeTpa’ap; Kyo.
[IpencraBnenue o MpaBUIBHBIX
MHOTOI'PaHHHUKAX: OKTaxIp,

AxTyanu3upoBaTh (akThl M METOAbl IUIAHUMETPUH,
PEICBAHTHBIC TEME, ITPOBOJUTH aHAJIOTHH.

JlaBaTh ompenesieHue Mapaiienenumnea, pacrno3HaBaTh
€ro BUJbI U U3y4aTh CBOMCTBA.

JlaBaTh omnpenesneHue NHpPaMUIbI, PACHO3HABATh BUIbI
nupamu, GopMyJIMPOBATh CBOMCTBA pEOEp, rpaHEil U BHICOTHI
MPAaBUJIbHOM MUPaAMU/IBIL.

HaxomuTe miomans moJHOW W OOKOBOW MOBEPXHOCTH
MUPAMHU/IBL.

JlaBaTh ompeneneHue ycedyéHHOW MUPAMUJIbL, Ha3bIBaTh €€
JJIEMEHTHI.

Q®opmynaupoBaTh  TeopeMy O  IUlOmaad  OOKOBOM
MOBEPXHOCTHU MPABUILHOW YCEUEHHON MUPAMHU/IBI.
Pemarp 3amaum  Ha  BBIYHCIEHHE, CBSI3aHHBIE C

nMpaMuJamMu, a TaKxke 3aJja4u Ha IOCTPOCHHUE CEUEHU.

JlaBatb ornpezaesnieHue MpU3Mbl, pacliO3HABATh BUBI IPU3M,
n300paxkaTh MPU3MbI HA YEPTEKE.

Haxomuts miomanp mogHOW Uiy OOKOBOH MOBEPXHOCTH
MIPU3MBI.

W3ydate cooTHomIeHus Ditnepa ajis uucia pédep, rpaHeit
Y BEPILUMH MHOTOTPAaHHHUKA.

N3ydarb BUABI  NPaBUIIBHBIX
Ha3BaHMSA U KOJIMYECTBO I'PAHEH.

N3ydath CUMMETPUIO MHOTOI'PAaHHUKOB.

OOBACHATh, KaKHe TOYKH HA3BIBAIOTCS CHUMMETPUYHBIMU
OTHOCHUTEIIBHO JTAHHOW TOYKH, MPSIMOM WJIM IUIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WJIM IUIOCKOCTBIO CHUMMETPUHU
Guryps.

[IpuBoauTe  mpUMEpPBl  CUMMETPUYHBIX
APXUTEKTYpPE, TEXHUKE, IIPUPOJIE.

MoienupoBaTh peajgbHble CUTYAllMU Ha SI3bIKE TEOMETPUH,

MHOT'OI'paHHUKOB, HUX

buryp B




JOACKadIp U UKOCAdIP.

HCCICA0BATh IMOCTPOCHHBIC MOJACIU C HCIHOJB30BAHUCM

CummeTpusi B IPOCTPAHCTBE: | TCOMETPUYECKUX  TOHATHH,  MCHONB30BaTh  Moja00ue
CUMMETPUS OTHOCHTENIHO | MHOTOTPAHHUKOB.
TOYKH, NPSIMOM, IUIOCKOCTH.
DOneMEeHTbl  CUMMETPUU B
MUpaMuIax,
napajuiesienuneaax,
MPaBWJIBHBIX MHOTOTPAHHUKAX.
Brruncienue 3JIEMEHTOB
MHOTOTPaHHUKOB: pédpa,
auaroHanv, yribsl. [Inomanp
OOKOBOM  NOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH MPSAMOUN
MPHU3MBI, IJIONIA/(b OCHOBAHUH,
Teopema 0 OOKOBO
MTOBEPXHOCTH MPSIMOU TTPHU3MBL
[Tnomanm 00KOBOI1
MMOBEPXHOCTH M TOBEPXHOCTH
MIPaBUIIBHOM MU PaMHUJIBI,
TeopemMa O TUIoIaAn OOKOBOM
IIOBEPXHOCTHU YCEeUEHHOMN
T PAMHUJTBI
O6BEMBI [Tonstne 00 oOwvéMe. OOBEM AxTyanu3upoBaTh (akThl M METOAbl IUIAHUMETPUH,
MHOTOTPaHHH | MUPAMUIbI, IPU3MBbI peleBaHTHBIE TEME.
KOB OOBACHATh, KaK W3MEPSAIOTCS OOBEMBI  TEJ, MPOBOMIS
(8 1) AQHAJIOTUIO C HW3MEPEHUEM IUIONIAZe MHOTOYTOJIbHHKOB.
DopMyTHpOBaTh OCHOBHBIE CBOMCTBA OOBEMOB.
W3ydath, BBIBOAUTH (OPMYNIBI 00BEMaA MPSIMOYTOJIBHOTO
napasuiesienune1a, Ipyu3Mbl U MUPaAMUIbL.
Boruncnsate 00bEM MPU3MBI U MUPAMUJIBI [I0 UX DJIEMEHTaM.
[TpumeHsTh 00BEM [T PELICHUS] CTEPEOMETPUUECKUX 3a/1a4
U 1711 HAXOKJICHUSI TeOMETPUYECKUX BEJTUYHH.
MonenupoBaTh peanbHbIE CUTYallUd Ha SI3bIKE TEOMETPUH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJIENIU C HCHOJb30BAHUEM
r€OMETPUYECKUX MOHITUN
[ToBTOpEHMeE: [TocTpoenue ceuenwii B Ctpouthb ceueHre MHOTOTPaHHUKA METOJOM CJIEJIOB.
CEeUeHUs, MHOTOTPaHHUKE. JlaBaTh omnpeneneHne pacCTOsHUS MEX Ty (GUrypamu.
paccTosiHus U Brruncnenue paccTosiHUiA: Haxomuts paccTosiHue MEeXIY napanjelbHbIMU
yTJIbI MEXIY IBYMSI TOUKaMHU, OT IUIOCKOCTSIMU, MEXJy IUIOCKOCThIO U TMapajuleJIbHOW e
(8 9) TOYKH JI0 MIPSMOM, OT TOUKH JI0 | MPSMOM, MEXIY CKPEIIMBAIOIIUMUCS TPIMBIMH.
TJIOCKOCTH; MEXTY CtpouTh JIMHEWHBIM yrojl ABYIPAaHHOTO yrja Ha dYepTexe
CKPEIIUBAIOIIUMHUCS MHOTOTPaHHHKA ¥ HAXOJIUTh €T0 BEIUYHHY.
MPSIMBIMHU. HaxomuTs yribel Mexy IIIOCKOCTSMHU B MHOTOTPaHHUKAX
Brruncienue yrios:
MEXIY CKPEIMBAIOIIUMUCS
MPSIMBIMU,MEXKTY MPSAMOI U
MJI0CKOCTBIO, ABYTPAHHBIX
YTJIOB, YTJIOB MEXKTY
TJIOCKOCTSIMU
11 knacc
HazBanue OcHOBHOE coJiepKaHue OcHOBHBIE BUJIBI JESITENFHOCTH YUAIIUXCS

paszena




Tena
BpaIlCHUA
(12 9)

Cdepa u map: ueHtp, paamyc,

AxTtyanu3upoBaTb  (aKTbl M METOABl  IUIAHUMETpPHH,

ANaMCTP; miiomanb | peJICBAHTHBIC TCMC, IIPOBOJUTH aHAJIOTHUH.

MTOBEPXHOCTH cdepsl. | laBaTe ompexneneHus chepbl W IIapa, WX LEHTPa, paauyca,

B3aumnoe pacrionokenue | nuamerpa. Ompenenarts chepy Kak Qurypy BpalieHus

cepsl u IUIOCKOCTH; | OKPY>XKHOCTH.

KacaTelmbHasi  IUIOCKOCTh K | MccnenoBarh B3aMMHOE pacriosioskeHue cepbl U MIIOCKOCTH,

cdepe; miomaas cepsl. IBYX cdep, WLTIOCTPUPOBATH ITO HA YEPTEkKAX U PUCYHKAX.
N3o06pakenue cdepsbl, | opMyTHpOBaTH OMpEICIICHHE KacaTeIIbHON TUIOCKOCTH K

rapa Ha TUIOCKOCTH. cdepe, CBOMCTBO M MPHU3HAK KACATEILHOM TIOCKOCTH.
Ceuenus mapa. 3HaKOMUTHCS C T€0Ie3NIESCKUMH JIMHUSIMHU Ha cdepe.

HI/IJ’H/IHHPI/I‘-IGCKEU[ O6”I)${CH$ITI), YTO HAaA3bIBAIOT HOHWJIWHAPOM, HA3bIBATh €ro

MOBEPXHOCTh,  0Opa3yIoUIe | 3JEMEHTHI.

LAJIMHIPUYECKOMN N3ydatrb, O0OBACHATH, Kak NOJYYUTh LMUIUHAD IMYTEM

IIOBEPXHOCTHU, OChb | BpalllCHUA MPSAMOYTI'OJIbHUKA.

III/IJ'II/IHI[I)I/I‘-IGCKOﬁ BI)IBO)II/ITI), HUCITIOJIB30BATh q)OpMYJ'II)I JJIA BBIYUCJIICHUA

IIOBEPXHOCTH. Hununap: | mioniaan 60KOBOM MOBEPXHOCTH LIMJIMHAPA.

OCHOBAHHUA 51 OokoBast N3y4aTs, pacrno3HaBaTh pa3BepTKy LUIMHAPA.

TMOBEPXHOCTh, OOpas3yromas u
0OChb;, IUIOLIAAb OOKOBOM U
MTOJTHOW MTOBEPXHOCTH.
N300paxkenne UMIMHApa Ha
IIJIOCKOCTH. PasBéprka
HWIHH]IPA.

CedeHust LWIIMHAPA
(TTOCKOCTHIO, apaATIICITbHON
WM MIepIEeHANKYISIPHON ocu
AJTUHIPA)

N3o00pakaTh TWIMHAP © €ro CEYCHHUS IIJIOCKOCTHIO,
NpOXOJSIIEd  4Yepe3 €ero  OoCh, MApAJUICIbHOM WM
MIEPIEHIUKYISIPHON OCH.

Haxonute miomany 3THX CEUEHUH.

MopaenupoBaTh peaqbHbIE CUTYaIlMH Ha S3BIKE TEOMETPHUH,
UCCJEN0BaTh TOCTPOEHHBIE MOJENM C HCHOJb30BaHUEM
F€OMETPUYECKUX MOHATHM.

Konunueckass moBepXHOCTb,

oOpa3ymomiue KOHUYECKOU
MMOBEPXHOCTH, OCh U BEpILIKHA
KOHUYECKOM MOBEPXHOCTH.

KOHYCI OCHOBAaHHE€ 1 BEPIIMHA,
o6pa3y}0ma;1 n OCh, IIomaab

OOKOBOM u MTOJTHOM
IIOBEPXHOCTH. YceuéHHbIN
KOHYC: 00pa3yrolie 1 BbICOTa;
OCHOBaHUS u O6okoBas
MOBEPXHOCTb.

N300paxkenne KkoHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.
Ceuenus KOHYycCa
(TIOCKOCTBIO,  MapalieIbHON
OCHOBAHHIO, U IIJIOCKOCTBIO,
MIPOXOIAIIEH Yepe3 BEPIINHY).

OOBACHATb, KaKO€ TEJNO HAa3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBaTh €T0 JIEMEHTHI.

W3ydarh, OOBSICHATH, Kak MOJYYUTh KOHYC MYTEM
BpalllEeHUs IPSIMOYTOJIbHOTO TPEYTrOJIbHUKA.
N300paxaTh KOHYC U €ro CEYEHHUsS IIJIOCKOCTBIO,

IPOXOAALIEH Yepe3 0Ch, U IIIOCKOCThIO, EPIEHIUKYIIPHON K
OCH.

N3yuats, pacrio3HaBaTh pa3BEPTKY KOHYcCa.

BoeiBouTh, MCMONIB30BaTh (OPMYNBI Ul  BBIYUCICHHS
II0Iaau GOKOBOM MOBEPXHOCTU KOHYCA.

Haxomute mmomanum cedyeHud, HPOXOAALIMX
BEPLIMHY KOHYCa WM NEPIEHAUKYISPHBIX €r0 OCH.

OOBACHATDH, KaKOE TEJI0 Ha3bIBACTCS YCEUEHHBIM KOHYCOM.

N3yuaTb, 0OBSACHATH, KaK €ro MOJIy4yUTh IMyTEM BpaLICHUS
IPSMOYTOJIBHOM Tpamnenuu.

BoiBouTh, MpUMEHATH GOPMYNTY JUIS  BBIYMCICHHS
TI0Ia ¥ GOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

qyepes

KomMmOunamus T
BpAIIeHHUs] © MHOTOTPAHHUKOB.
MHOrorpaHHuK,  ONMCaHHbBIN
OKOJIO chepsl; chepa,
BIIMCAaHHAs B MHOTOTPAaHHUK
WJIH B TEJIO BpAIllCHUS

AxTtyanusupoBaTb (AaKThl W METOJbl IUITAHUMETpPHUH,
PEJIEBAHTHBIE TEME, IPOBOIUTDH aHAJIOTHU.

Pemats crepeomerpuueckue 3aauu, CBSI3aHHBIE C TEJIaMU
BpallleHUs, IIOCTPOCHMEM CEUEHUH TeJl BpalleHMs, C
KOMOMHAIMSIMA T€J1 BpAIIeHWs M MHOTOTPAaHHUKOB Ha
HaXO0XJIEHNE T€OMETPUUYECKUX BEJTUYHH.

Hcnonp30BaTh NpHU pELIEHUH CTEPEOMETPUUYECKUX 3ajad




TUTAHUMETPUYECKHEe (aKThl U METOJbI 33/IJa4H HAa BBIYHUCIICHHE
U JI0Ka3aTeJIbCTBO.

MoenupoBarh peajabHbIe CUTYALMU Ha SI3bIKE TEOMETPUU,
UCCIIENOBAaTh IIOCTPOCHHBIE MOJEIM C HCIOJb30BaHUEM
reOMETPUYECKUX TTOHATHI

O6bémbl Ten | [lonsTue 00 o0BEMme. AxTtyanu3upoBaTh (AKTBI W METOJbl IUIAHUMETpPHH,
(GR)) OcHoBHbIE CBOMCTBa 0OBEMOB | pelIeBaHTHBIE TEME, IPOBOIUTH AHAJIOTUH.
TeNl. BreiBouTh, HCIONB30BaTh (HOPMYIBI 0OOBEMOB: TPU3MBI,
O0béM HmIMHApa, KOHYca. WIMHAPA, MUPaMUABI, KOHYyCa; YCEUYEHHOW MUpaMUAbI H
O06bEMm 1mapa 1 wiIomaIbL YCEUEHHOTO KOHYCA.
cepsl. Pemate crepeomerpuueckue 3agaud, CBS3aHHBIE C
BbIUHCIICHUEM 0OBEMOB.
@opMyaMpOBaTh  OMpEJENIEHHE IIapOBOIO  CErMEHTa,
[IapOBOTO CJIO0SI, IIAPOBOTO CEKTOPA.
[Ipumensats  Qopmynbl A HaxoXJaeHUs 00bEMOB
[IapOBOTO CErMEHTA, IIIAPOBOTO CEKTOPA.
Pemats crepeoMerpuueckue 3agaud, CBS3aHHBIE C
00BEMOM I1apa M IIOMIAIbI0 CHEPHI.
MopenupoBaTh peaibHbIE CUTYalluu Ha SI3bIKE T€OMETPUH,
WCCIIeIOBaTh TMOCTPOEHHBIE MOJEIM C HCIHOJIb30BaHUEM
T€OMETPUIECKUX MTOHITHH.
[TonoGHbIe Tena B AxTyanu3upoBaTh (akThl M METOAbl IUIAHUMETPUH,
npoctpaHcTBe. (COOTHOIIEHUS | pEIEBAHTHBIE TEME, TPOBOINUThH aHAJIOTHH.
MEeXIY wiomaasmu | Pemate  crepeoMerpuueckue  3afadd, — CBA3aHHbIE  C
TTOBEPXHOCTEH, 00bEéMaMH | COOTHOIIIEHHEM OOBEMOB W TMOBEPXHOCTEH MOJIOOHBIX TEN B
MOAO0OHBIX TEJ IPOCTPAHCTBE.
MonenupoBaTh peajibHble CUTYallH Ha 3bIKE T€OMETPUH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJIEIU C HCHOJIb30BAaHUEM
T€OMETPUYECKUX MOHATUI
Bekropsl u Bexktop Ha mockoctH U B AxTyanu3upoBaTh (akThl M METOAbl IUIAHUMETPUH,
KOOpauHaThl | mpocTtpaHcTBe. CIoKeHUWE WU | peleBaHTHbBIE TeME, TPOBOAUTH aHATIOTHH.
B BBIYMTAHUE BEKTOPOB. OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.
MPOCTPAHCTB | YMHOXKEHHE  BEKTOpa  Ha @opmyaupoBaTh  MpaBWIO  MapajUleNienunena  Mpu
e(10 u) yucno. PaznokeHue BeKTOpa | CIOXKEHUH BEKTOPOB.
nmo TpéM HEKOMIUIAHAPHBIM CkiafpiBaTh, BBIYMTATh BEKTOPBI, YMHOXAaThb BEKTOpP Ha
BEKTOpaM. [IpaBuo | yucno.
napasuieNenuneaa. M3ydaTh OCHOBHBIE CBOWCTBA ATHX OTEpaIlHil.

Permienne 3ama4, CBA3aHHBIX
c MIPUMEHECHUEM MIpaBUII
JEHCTBUM C BEKTOpPaMH

[IpsmoyronpHast  cuctema
KOOpAMHAT B MPOCTPAHCTBE.

Koopaunatst BEKTOpa.
[Ipocreitmme 3aaun B
KOOpAMHATaX. YTOJl MEXIy
BEKTOPAMH. CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB.
Boluucnenue yrioB - Mexay

NpsAMBIMHA U IIJIOCKOCTAMMU.
KOOp,I[PIHElTHO-BGKTOpHLIfI

METO npu peLICHUN

TCOMCTPUUYCCKHUX 3ada1

HaBate  omnpezeneHue CUCTEMBI
KOOp/MHAT B IIPOCTPAHCTBE.

BbIpazute KOOpAMHATBI BEKTOpa 4epe3 KOOPJAMHATHI €ro
KOHIIOB.

BeiBouTh, Hcnonb3oBaTh (opMydy UIMHBI BEKTOpa U
paccTOSIHUSA MEX1y TOUKaMHU.

BelpakaTe ckanspHOE NMPOU3BENCHHE BEKTOPOB YEpPE3 HUX
KOOP/IMHATBI, BBIYMCIATH YrOJd MEXAY JABYMs BEKTOpaMH,
JBYMS IPSIMBIMH.

Haxomute yron Mexay OpsSMOM U IUIOCKOCTBIO, YIoJI
MEXy IBYMSI IUIOCKOCTSIMHU aHAJTUTHYECKUMH METOIaMHU.

BriBouTh, HCNONB30BaTh GOPMYITY PACCTOSHUS OT TOUKU
JI0 IJIOCKOCTH.

MPAMOYTOJIBHOM




[ToBTopenue, | OcHoBHBIC PUTYPBI, HAKTHI, Pemate mpocredimme 3amadyd Ha HAXOXKJACHUE JUIMH U

00001IeHNE U | TEOPEMBI Kypca IMJIAaHUMETPUHU. | YTJIOB B TE€OMETPUYECKHX (UTYpax, MPHUMEHSTh TEOpeMy

cucreMarusa | 3a/lauy¥ INIAHUMETPUU U [Mudaropa, TeopeMbl CHHYCOB F KOCUHYCOB.

WS 3HAHUW | METOJBI UX PEIICHUSI. Haxomuth moimaas MHOTOYTOJIBHHAKA, KpyTa.

(7 q) OcHoBHbIe (HUTYPHI, PAKTHI, PacrioznaBate 1mojo0HBIE (UTYpPHI, HAXOAUTH OTHOIICHHUS

TEOPEMBI Kypca CTEPEOMETPUHU. | JUIMH U IUIOIIAJIEH.
3amaun cTepeoMeTpun 1 Hcnonp30BaTh Mpu PEmICHUH CTEPEOMETPUUCCKUX 3aad
METO/IbI X PEIICHHS (haKThl ¥ METOIBI TUIAHUMETPUN

IHOACHMTEJIBHAS 3AIINCKA

[Ipumepnass pabouass mporpamma 1o ydyeOHOMY mpenMery «MaTtemaTuka» 0a30BOTo
ypoBHsL st oOywaromuxcsi 10—11 kmaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJIApTa CPETHEro 00IIero o0pa3oBaHus, ¢ yU€TOM
COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIBABISEMBIX K MAaTEMaTHYECKOMY 00pa30BaHUIO, U
TpaguIuil poccuiickoro oOpa3oBanus . Peanmuzarmst mporpaMmbl 00ecTieYuBaeT OBIAJCHUE
KIIFOYEBBIMHU KOMIICTCHIIUAMU, COCTABJIAOIITNUMHU OCHOBy JUUISA CﬂMOpaBBI/ITI/ISI nu
HETIpepBIBHOTO  00pa30BaHMsl,  IEJIOCTHOCTh  OOMIEKYJIBTYPHOTO, JHMYHOCTHOTO U
IIO3HABATCIIBHOT O paSBI/ITI/ISI JINYHOCTHU 06yqa}0mnxcsl .

B paboueit mporpamme yuTeHbl uAeM W TonoxeHus «KoHmenmuu  pa3BUTHS
MareMaTndeckoro oopasoBanus B Poccuiickoit @enepanun» . B cOOTBETCTBHM ¢ Ha3BaHUEM
KOHIICIIIIUHN, MaTEMAaTHYECKOEC 06paSOBaHI/Ie JOJIDKHO, B YaCTHOCTH, HpeﬂOCTaBHHTB Ka)KI[OMy
oOydJaromemMycsi ~ BO3MOXHOCTh  JIOCTHKEHHS ~ yPOBHS  MaTeMaTHYEeCKUX  3HAHUH,
HEOOXOMMOTO JIJIsl NajbHEHIeH YCTIeITHOW XKU3HU B o0miecTBe . MiMeHHO Ha perieHne 3Tou
3a/1auy HalleJeHa IpuMepHas pabodast mporpaMma 0a30BOTO YPOBHsI

HEJIM U3YYEHWA YYEBHOI'O KYPCA

VYueOHslil Kypc «BepoaTHOCTh U CTATHUCTHUKA» 0a30BOT0 YPOBHS SIBJISETCS MPOJOHKEHUEM U
pa3BUTHEM OJHOUMEHHOTO Yy4eOHOro Kypca 0a30BOTO YpPOBHS OCHOBHOW IIIKOJIBI
Kypc mnpennaznauen st GopmMupoBaHUs Yy OOYyYarOIIMXCSl CTaTUCTUYECKOW KYJIbTYPHI U
MMOHUMAaHMS POJIM TEOPUU BEPOSITHOCTEH KaK MaTeMaTHUYeCKOro MHCTPYMEHTA ISl M3Y4CHHUS
CllydallHbIX COOBITHH, BeIWYMH UM 1mpo 1eccoB . [lpu wm3ydeHun Kkypca oOoramjarorcs
MIPEJICTaBJICHHS YYalllUXCsl O METOJaX HCCIEeJOBAaHUS HW3MEHUYMBOTO MHpa, DPa3BUBACTCS
MOHMMAaHWEe 3HAYUMOCTH M OOIIHOCTH MAaTeMAaTUYECKUX METOJOB TO3HAHUA  Kak
HEOTHEMJIEMON YaCTH COBPEMEHHOTO €CTECTBEH HOHAYYHOT'O MUPOBO33PEHUS .

Cogep:xaHue Kypca HampaBlIeHO Ha 3aKpeIUICHWE 3HAHWM, IMOJIYYEHHBIX MPH U3y4EeHUU
Kypca OCHOBHOW IIKOJBI W HA PAa3BUTHE TMPEACTABICHHN O CIyd4alHBIX BeJIMYMHAX H
B3aMMOCBS3SX MEXKIYy HHMU Ha BaXKHBIX HpPHUMEpaX, CIOKETbl KOTOPHIX MOYEPHIHYTHI W3
OKpyXKawmiero wmupa . B pesynprate y oOy4arommxcs JOJKHO —cOpMHPOBATHCS
MpeJcTaBiIeHe O Haubosiee YMOTPeOUTENbHBIX M 00 IHUX MaTEeMaTHMYeCKUX MOJIeNsIX,
UCIOJIb3YeMbIX JJIsl ONHMCAHUA AHTPONOMETPUYECKUX U JeMOrpaQHUuecKux BEJIUYHH,
MOTPEIIHOCTE B pa3IMYHOTO pOJa HU3MEPEHHSX, JIUTEIBHOCTH Oe30TKa3HOH paboThI
TEXHUYECKUX YCTPONCTB, XapaKTEPUCTHUK MACCOBBIX SBIEHUH U MPOIIECCOB B OOIIECTBE .

B cooTBeTcTBHHM ¢ yKa3zaHHBIMH IENSIMH B CTPYKType yueOHOTO Kypca «BeposiTHOCTH H
CTaTHCTUKA» CpeJHEH IIKOIbl Ha 0a30BOM YpPOBHE BBIIETCHBI CIEAYIONINE OCHOBHBIE
coJiepXKaTelbHbIC TUHUU:

«CrnydaiiHble COOBITHSI U BEpOATHOCTHY», «CiydaliHble BEIMYUHBI M 3aKOH OOJIBIINX YUCEI

Ba)KHYIO 4aCTb KypCa 3aHUMACT H3YUYCHHUC TCOMCECTPUUCCKOIO H OMHOMHUAIIBHOTO
pacnpeueﬂeHHﬁ U 3HAKOMCTBO C HUX HCHOPCPbBIB HBIMU dHAJIOTaMW IIOKAa3aTCIIbHBIM U
HOpPMaJIbHBIM pacClpCaACICHUSAMUA .




Conepxanne nuHuM «CiaydaiiHble COOBITHSI U BEPOSTHOCTH» CIIY)KUT OCHOBOM IS
(dhopmupoBaHUs MIPEICTaBIICHUM 0
pacripesielieHul  BEpOSITHOCTEH MEXKy 3HAUCHHUSIMH CIy4allHBIX BEJIMYMH, a TAaKXKE dTa
JUHHAS HEOOXOoauMa Kak 0a3a I M3ydeHHs 3aKOHa OOJIbIIMX 4Hcel — (pyHIaMEeHTaIbHOTO
3aKOHA, JICHCTBYIOIIETO B TPUpPOAEC U OOIIECTBE H HMEIOMIETO0 MAaTeMaTUYeCKYyIO
dopmanmuzanuio . CaM 3aKOH OOJILIIMX YHCENl TpeJJiaracTcs B O3HAKOMUTEIBHOU (hopMme c
MUHUMAaJIHHBIM HCIIOJIb30BAaHUEM MaTEMaTHYECKOTO (hopMalIu3Ma .

Tempbl, cBA3aHHBIE C HENPEPHIBHBIMU CIyYalHBIMH BEJIHMYMHAMH, aKIEHTHPYIOT BHHUMAaHUE
IIKOJPHAKOB HAa OMUCAHWW W WM3YYEHUH CIyYalHBIX SBJICHUW C TIOMOUIBIO HENPEPBIBHBIX
¢ynkuuit . OCHOBHOE BHHMMaHHWE VICNIACTCS TI0KAa3aTeIbHOMY M HOPMAJIBHOMY pac
NpeeNeHusIM, TPH 3TOM TIPEAIOJIATaeTCsl O3HAKOMHUTEIbHOE H3y4YeHHE MaTepuana 0e3
JI0Ka3aTeIbCTB MPUMEHSIEMBIX (PaKTOB .

MECTO KYPCA B YYEBHOM IIUVTAHE

B yueOHOM miaHe Ha u3ydeHHe Kypca «BeposTHOCTb M CTaTHCTHKa» Ha 0a30BOM YpOBHE

oTBOJUTCS | yueOHBIN yac B HEJIENIO B Te4eHHe rojia o0yueHus:, Bcero 34 yueOHbIX
Jaca .
COJAEPKXAHUE KYPCA
Ne TEMA KosnyecTBo yacos
[IpencraBieHne qaHHBIX U ONUCATeNIbHAs CTATUCTUKA 4
2 CrnyyaiiHble OTIBITHI U CITydaifHbIe COOBITHS, OIIBITHI C 3
PaBHOBO3MOKHBIMH 2JIEMEHTAPHBIMU HCXOJAMHU
3 Onepanuu HajJ COOBITHSIMH, CJIOKEHHE BEPOSITHOCTEN 3
4 YcnoBHas BEpOSITHOCTb, IEPEBO CIIYYAHOTO OTIBITA, 6
(dbopMyIa mOJIHOM BEPOSITHOCTH M HE3aBUCUMOCTh
cOOBITHI
5 DeMeHThl KOMOWHATOPUKH 4
6 Cepuu 1ocnenoBaTeIbHbIX UCTIBITAHUN 3
7 CrnyyaiiHble BEJTMUUHBI U paclpeeeHus 6
8 O0001IeHre U cucTeMaTU3alus 3HAaHUN 6

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
JIMYHOCTHBIE PE3VYJIbTATLI

JIMYHOCTHBIE PE3YIbTAaThl OCBOCHUA ITPOrpaMMBbI yqe6Horo npeaMETa XapaKTCPU3YyIOTCA:
Fpamancxoe BOCIIMTaAHUE:

cOpPMUPOBAHHOCTHIO TPAXKAAHCKONW  TMO3MIMK  OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOrO OOIIecTBa, MPEACTaBICHUEM O MaTeMaTHYEeCKUX
OCHOBax (YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBICHHM, MpOLELYp TpakIaHCKOTO
oOmiecTBa (BBIOOpPHI, OMPOCHI M TP .), YMEHHUEM B3aUMOJEHUCTBOBATH C COIMAILHBIMU

WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIUSMU U HA 3HAUCHUEM .
ITaTpuoTHyeckoe BOCTIUTAHHE:

C(OPMHUPOBAHHOCTBIO POCCUICKON I'paXJaHCKONW MAEHTHYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOALIEMY DPOCCHUHCKONM MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHHAM
POCCUICKMX MaTeMaTHKOB U POCCUHCKONW MaTeMaTHYeCKOW IIKOJIbI, K HUCHOJIb30BAHUIO ATUX

JIOCTH)KEHHUI B APYTruX HayKax, TCXHOJIOTHX, C(l)ean O9KOHOMHMKH .
I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHUSI:

OCO3HAHMEM JIyXOBHBIX IICHHOCTEH POCCHHCKOTO Hapojaa; Cc(HOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO  CO3HaHWs, OSTHYECKOTO TIOBEJACHHUS, CBS3aHHOTO C IPAKTUYECKUM
NPUMEHEHHEM JIOCTHKCHUIH HAyKU U JEATEILHOCTBIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIA/IA
B TI0 CTPOCHUE YCTOHYMBOTO OyIyIIETO .




IcTeTHYECKOE BOCIIUTAHUE

JCTETUYCCKUM  OTHOIICHWEM K  MHpPY, BKIIOYas  OCTETHKY  MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pELICHUH, pacCyXJIEHUH; BOCHPUUMYHUBOCTBIO K

MAaTCMAaTUYCCKHUM ACIICKTaM PA3JIMYHbIX BUAOB UCKYCCTBA .
dusnyeckoe BOCIUTAHHE:!

c(OPMHUPOBAHHOCTHIO YMEHHSI IPUMEHSATh MaTeMaTUYECKHE 3HAHUS B MHTEPEcax 370pOBOTO
u 0e30macHoro 00pasa KU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO (3I0pOBOE
NUTaHue, cOaJlaHCUPOBAHHBI pEXUM 3aHATUM M OTAbIXa, peryiaspHas Qusndeckas
aKTUBHOCTb);  (PU3UYECKOTO  COBEPILIEHCTBOBAHWS, MHpPU  3aHATHSAX  CIOPTHUBHO-

03JI0POBUTEIIBHOM JACATCIBHOCTHIO .
PY/10BO€ BOCIIUTAHHUE:

TOTOBHOCTBIO K TpPyAdy, OCO3HAHUCM HCHHOCTHU pr210JHO6I/I$I; HHTEPCCOM K pPa3IMYHbIM
chepam  mpodeCcCHOHAIBHONW  JEATEIHHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u €€
MPWIOKEHUSIMU, YMEHHUEM COBeplUIaThb OCO3HAaHHBIA BbIOOp Oyaymiedl mnpodeccun u
PCAIN30BbIBATH COOCTBEHHBIE JKU3HEHHBIE IIJIaHbI; TOTOBHOCTHBIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY O0Opa30BaHUI0O W CaMOOOpPa30BaHHMIO HA TIPOTSDKCHHWH BCEH IKU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYaCTHUIO B PCHICHHUH IPAKTUYCCKHUX 3alaad MaTeMaTHYECKOU

HalIpaBJICHHOCTH .
KOJIOrH4YeCKOo€e BOCIIMTAHUE

c(OPMUPOBAHHOCTHIO SKOJIOTMUYECKON KYJIbTYpbl, MOHUMAHUEM BIHSHUSA COLUAIBHO-
HKOHOMHYECKUX IPOIECCOB HA COCTOSIHWE IMPUPOJHOW U COLMAIBHON CpEebl, OCO3HAHUEM
rJI00aTbHOrO  XapakTepa HKOJIOTMYECKUX MpoOjieM; OpHeHTaluel Ha MNpUMeHEeHue
MaTeMaTHYeCKUX 3HAHUW JUIsl peuieHus 3aJad B o0JacTh OKpyXarolel cpensl,
IJIAHUPOBAHUS MOCTYIKOB U OLIEHKH X BO3MOJKHBIX MOCJEICTBUHN JUIsI OKPYXKAIOIIEen cpeibl

HeHHOCTlfl HAy4YHOI'0O MO3HAHUA

chOpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO CO BPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH W OOIIECTBEHHOW MPAKTUKW, MOHMMAHMEM MaTeMaTH4YeCKOW HayKH Kak
cdepbl YenoBEYECKOM MAeATeNbHOCTH, 3TAoB €€ pa3BUTHUA U 3HAUYMMOCTH JJISi Pa3BUTHUS
LUMBUIIU3ALMU; OBJIQJICHUEM S3bIKOM MaTeMaTHUKd M MaTeMaTHYecKOl KyIbTYpod Kak
CPEICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYILECTBISTh MPOCKTHYIO U UCCIIEOBATEIbCKYIO
NesITeNIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE .

METAIIPEJMETHDBIE PE3YJIbTATDI

MetanpeameTHble pe3yabTaThl OCBOCHUS MPOTrpaMMbl yueOHOTo mpeameTa «MareMmaTuka»
XapaKTEepU3yIOTCs OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HABAM ENbHBIMU OeLICEUIMU,
VHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OeliCmMBUAMU,

VHUBEPCATbHLIMU PEYNAMUBHBIMU OClCMBUIMU.

1. Vuueepcanvhvie noznasamenvhsle oeticmeus, obecneuusarom ¢opmuposanue
0a306bIX  KOSHUMUBHBIX npoyeccos obyuarowuxcs (oceoenue mMemooos No3HaAHUs
OKpYJicaioujeco Mupa, NnpuMeHeHue JI02UYEeCKUX, UCCIe008aAmeNbCKUX —Onepayutl,
ymenutl pabomams ¢ ungpopmayuetr) .

BasoBble jJornueckue aeiicTBUA:

e BBIBIATh U XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTeMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOWIEHWH MEXAYy MOHATUA MU; (HOpPMYyIHpPOBAThH
OTpENCIEHUsT  IOHITH; yCTaHABIUBATh CYILIECTBEHHBIH IpU3HAK
KJIaccu(UKalMi, OCHOBAaHUS JUId OOOOLICHMS M CpaBHEHMS, KPUTEPHUH
IIPOBOJMMOTO aHAJIN34;

e BOCHPUHHUMATH, dopmynmupoBaTh W NpeoOpa3oBBIBATH  CYXKJICHUS:
yTBEpAUTENbHBIE U OTpULIATEIbHbIC, €JMHUYHbIE, YACTHBIE U OOIIHE; YCIOBHBIE;



e BBIBJIATH MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUMS
B (haKTax, JAHHBIX, HAOMIOJCHUSX U YTBEP)KICHHSIX; MpeyiaraTb KPUTEPUN JUIS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUYUN;

e JIeNIaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
VMHJYKTUBHBIX YMO3AaKIOYEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MAaTEMaTUYECKUX YTBEPKIACHUMN
(mpsiMble ¥ OT TMPOTHUBHOIO), BBICTpauBaThb apPryMEHTAlMIO, IPUBOJUTH
IpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBaTb COOCTBEHHBIE CYXKICHUS M
BBIBOJIbI;

e BBIOMpaTh  cmoco0  pemeHuss  yuyeOHOM  3amaum  (CpaBHUBATh  He
CKOJIbKO BapUaHTOB pelIeHUs, BbIOMpaTh HauboJsiee MOJIXOAIINNA ¢ yuETOM

CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPHUEB) .
Ba3oBrble nucciiegoBare/ibCKue 1eHCTBHSA

e HCNOJb30BaTh BOMIPOCHl KaK HCCIENIO0BATEIbCKUM HWHCTPYMEHT IO3HAHUS;
(dbopMmynupoBaTh ~ BOMNPOCH], (UKCUPYIOLIUME MPOTHUBOpEUHE, MpoOiIeMy,
yCTaHaBIMBaTh UCKOMOE U JaHHOE, (OPMHPOBATh TUIIOTE3Y, apIyMEHTUPOBATh
CBOIO TIO3UIMI0, MHEHHUE;

e TPOBOJUTH CAMOCTOSITENILHO CINIAHUPOBAHHBIN 3KCTIEPUMEHT, HCCIIEI0BAHUE IO
YCTaHOBJIEHUIO 0COOEHHOCTEW MaTeMaTHUeCKOTro 00beKTa, SIBICHHUS, Ipoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SIBJICHUSMU, POIIECCAMU;

e  CaMOCTOSTENHHO (OPMYIHPOBATh OOOOIIEHUS M BBIBOJBI IO pe3yibTaTaM
MPOBEIEHHOTO0  HAONIONEHUS, HCCIEIOBAaHMs, OIIEHUBATh JJOCTOBEPHOCTh
TTOJTyYeHHBIX PE3YJIbTAaTOB, BHIBOJIOB M 0000IICHNUI;

e TIPOTHO3MPOBATH BO3MOXHOE pa3BUTHE TMpollecca, a TaKKe Bbl JBUTATh

MIPENIOJIOKEHNSI O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSAX .
Pa6ora ¢ undopmanmeii:

e BBISIBJISATH JePUIUTH HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U JUIS pElIeHUs 3a/1a4H;

e BBIOMpATh HH(OPMALIHMIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIINIO PA3INYHBIX BUIOB U
(dhopM mpecTaBICHHUS;

e CTPYKTYpHpPOBaTh HHGOPMAIUIO, IPEJCTABIATH €€ B Pa3IUYHBIX PopMax,
WJUTIOCTPUPOBATH TpadhuyecKi;

e OLIGHUBAThH HAAEKHOCTh HH(GOPMALIUU IO CAMOCTOSITEIIbHO
chOpMyITUPOBAHHBIM KPUTEPHUSIM.

2. VHusepcanvHble KOMMYHUKAmMUGHBbLE Oeticmaus, 0becnedusaom cqhopmupo8anHocms
COYUATILHBIX HABIKOG 00YUAIOUJUXCSL.

Oo0enue:

*BOCHPHHUMATh U (OPMYIHPOBATH CYKACHHS B COOTBETCTBUH C YCIOBUSIMU U
LENSMH OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIP&KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JaBaTh TIOSICHEHHS II0 XOJy peIICHUs 3aJaud,
KOMMEHTHPOBATh MOJTYYCHHBIH Pe3ysbTaT;

*B X0/ 00CYXK/IEHHS 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMOI TeMBbI, TPOOIEMBI,
pemraeMoll  3amauyM, BBICKa3bIBaTh WJEH, HAIlEJIEHHbIE Ha IIOWCK pPELICHUS;
COTOCTABISATh CBOM CYKICHHUS C CYXICHHSAMH JpPYrHX Y4YacTHHKOB JHAJOra,
OOHAapy)KMBaTh pa3IMyhue W CXOACTBO TIO3UIMH; B KOPPEKTHOH (opme
(bopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHHS;

e IIPE/ICTABIATh PE3YNbTAThl PEIICHHs 3a/laui, SKCIIEPUMEHTA, UCCIEIOBAHUs, TIPOCKTa;
CaMOCTOSITEILHO BBIOMpPATh (POpPMAT BBICTYIUICHUS C YUETOM 3a7ad Npe3eHTAlMH U
0COOEHHOCTEH ayTUTOPHH .



CoTpyaHN4eCcTBO:

*[IOHMMAaTh W HCIOJB30BATh MPEUMYILECTBA KOMAHIHOW M WHIMBUAYAJIHHOU pPabOTHI
IIpU pELIEHUH Y4YEeOHBIX 3aja4y; IPUHUMATH L€JIb COBMECTHOM JESTEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThl, pacmpenensTb BUIbl padoT,
JIOTOBApUBATHCS, OOCYXIaTh MPOLIECC W Pe3yiabTaT paboThl; 00001MIaTh MHEHHS HE
CKOJIBKHUX JIIOACH;

¢ y4acTBOBAThH B TPYNIOBEIX (opmax paboThl (00CYkIeHHsI, 0OMEH MHEHHUH, «MO3TOBBIC
IITYPMBI» W WHBIC), BBIIOIHATH CBOIO YacTh pabOTBl M KOOPAWHUPOBATH CBOU
JNEUCTBUSL C JPYrMMHU YI€HAMU KOMAaH/[Ibl; OLIEHMBAaTh KAaueCTBO CBOEr0 BKJIaja B
o0mMi  TPOMYKT MO  KpUTepUsiM,  CHOPMYIMPOBAHHBIM  y4aCTHUKAMHU
B3aUMOJICUCTBHS .

3. VHuueepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU .

Camoopranu3anus:

e COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3a/layd, BBIOMpATh CIOCOO pelieHus ¢
y9€TOM  HMMEIONIUXCS  PECypcoB W COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTUPOBATh W KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4ETOM HOBOI
nH(pOpMaLIUH .

CaMOKOHTPOJIb:

e BIAJCTh HaBBIKAMHU TO3HABATEIHLHON pedIeKcHH KaKk OCO3HAHUS COBEPITAEMbIX
JEHCTBUM M MBICIMTEIBHBIX TPOIIECCOB, UX PE3YIhTATOB; BIAJETh CIIOCOOAMHU
CaMOIIPOBEPKHM,  CAMOKOHTpOJISI ~ Mpouecca M pe3ynbTara  pelIeHUus
MaTeMaTUYEeCKOH 3a1auu;

e IpPEeABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IIPH PELICHUM 3aJa4H,
BHOCUTh KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAWJICHHBIX OIINOOK, BHISBIEHHBIX TPYIHOCTEIH;

e OILIGHUBATh COOTBETCTBHE pPE3yJbTaTa LEIH U YCIOBUAM, OOBSICHITH MPUYUHBI
JOCTH)KEHHMSI WM HEJOCTHXKEHHMS PE3yJbTaTOB JAESATENbHOCTH, HAXOAMUTH
OlIMOKY, JaBaTh OLEHKY NPUOOPETEH HOMY OTIBITY .

I[NPEAMETHBIE PE3VIJIbTATDI

[IpenmeTtHsbie pe3ynbTaThl 0CBOEHUA Kypca «BepoaTHocTh U ctatuctuka» B 10—11 kiaccax
OpUEHTUPOBAHbl HA JOCTH)KEHHE YPOBHS MAaTEMaTUYECKON I'PaMOTHOCTH, HEOOXOIUMOTO IS
YCIIEITHOTO pEIIeHUs 3a7ad M MpoOiieM B pealbHON KU3HM U CO3[JaHHE YCIOBUHM ISl UX
OOLIEKyIbTYPHOTO PA3BUTHS .

OcBoenne y4eOHOTo Kypca «BeposSTHOCTh M CTaTUCTHMKa» Ha 0a30BOM YpOBHE CpEIHEro
obmiero o0pa3oBaHHs JOJDKHO oOOecredd BaTh JOCTHKEHHE CIEAYIOMINX MPEeIMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:

e UuTaTh ¥ CTPOUTH TAOIUIIBI U AUATPAMMEI .
e OmepupoBaTh TOHATUSAMHU: cpenHee apudmeTnyeckoe, MeauaHa, HauOOIbIIee,

HavMEHbIIIee 3HaUeHHUE, pa3Max MaccuBa YHUCIIOBBIX JIAHHBIX .
e OnepupoBaTh  MOHATUSAMHU:  CIy4alHBI  OKCIIEpUMEHT  (OMBIT) M Chy4aifHOe
coObITHE, 3JIeMEHTapHOE coObITHE (amemMeHTapHbIN
UCXOJ)  CIy4yallHOTO  OMBITa;  HAXOJUTh  BEPOSTHOCTM B  OMNBITax C

PaBHOBO3MOKHBIMHU CITy4allHBIMU COOBITHUSIMH, HAXOJIUTh U CPAaBHUBATh BEPOSITHOCTH
COOBITUH B U3YUEHHBIX CITy4aifHBIX SKCIIEPUMEHTAX .

e Haxomuth 1 popMynrpoBaTh coOBITHS: IEpeceueHre U 00beJMHEHNE TaHHBIX COOBITHH,
COOBITHE, TPOTUBOIOJIOKHOE JIAHHOMY COOBITHIO; TI0JIb30BAaThCS JMarpaMMaMu
Ditnepa u GopMyIoi CIOKEHUs BEPOSATHOCTEH MU PELICHUH 3aaY .



e OnepupoBaTh MOHSATHAMHU: YCIOBHAsE BEPOSITHOCTh, HE3aBUCHMBIE COOBITHS; HAXOAUTh
BEPOSITHOCTH C IOMOUIBIO IIPAaBWJIa YMHOXEHHS, C IOMOIIBIO JIepeBa CIy4aiHOTro
OTIbITA .

o [IpuMeHATH KOMOMHATOPHOE MPABUIJIO YMHOYKEHUS TP PEILICHUH 33/1a4 .

e OnepupoBaTh MOHATUSAMU: UCHBITAHUE, HE3aBHUCUMbIE HCIBITAHUS, CEPUsl UCIIBITAHUI,
ycmex M HeyJlauya; HaxOJUTb BEPOSITHOCTU COOBITMII B CEpUM HE3aBUCHUMBIX
UCOBITAHUNA JI0 TEpPBOr0 ycliexa; HaxOJIUTh BEPOSTHOCTU COOBITUH B CepuUH
ucnbITaHui bepHyim .

e OnepupoBaTh NOHATUSMHU: CIydailHas BEJIMYUHA, PACHpPEJEICHUE BEPOSITHOCTEH,
JrarpaMMa paclpeieeHus .

TEMATHYECKOE IINTAHUPOBAHHUE

Ne TEMA Hara
NpoBeIeHNsl
IlpencraBiieHne TaHHBIX M ONMUCATEIbHASI CTATUCTHKA (4 yaca)
1 [IpencraBneHne Ka4eCTBEHHBIX U KOJMYECTBEHHBIX TAHHBIX 1 "Hen
2 Memunana.CpegneeaprupmMeTHyecKoe. 2 "Hen
3 Haumensbiiee u Haubosiblee 3HaYeHUE . 3 Hex
4 Pazmax 4 Hen
CuayyaiiHble ONBITHI U CJIy4YailHbIe COOBITHS, ONBITHI C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU HCXOJAMHU (3uaca)
S) CrnyvaiiHble cOOBITHS U CITydallHbIe SKCIIEPUMEHTHI 5 Hen
6 BeposiTHOCTH M yacToTa COOBITUIH 6 Hex
7 MoHeTa u urpajibHasi KOCTb B TEOPHUU BEPOSITHOCTH 7 Hen
nepauum HajJ cOObITUSIMHU, CJI0KeHNe BeposiTHOCTel (3 yaca)
8 [TpoTuBoTONOXKHBIE COOBITHA. JlMarpammel Ditsiepa 8 Hen
9 OObeHEHNE U TIEPECEUCHUE COOBITUIA 9 Hen
10 dopmyra coKeHHUsT BEPOSITHOCTEH 10 Hen
Ycia0BHAS BEPOSITHOCTD, JIePeBO CJAYYANHOT0 ONbITA, GopMyJia MOJHOM BEPOSITHOCTH U
HEe3aBHCHUMOCTDb COObITHI (6 YacoB)
11 VYcnoBHas BEpoATHOCTb. [IpaBuiio ymMmHOKEHUS. 11 ven
12 JlepeBo cirydaiiHOTO OMbITa 12 Hen
13 Hes3asucumeble coObITHS 13 Hen
14 dopmyiia MoJHOM BEPOATHOCTH 14 Hen
15 Pewtenue 3amay 15 Hen
16 Pewtenue 3amay 16 Hen
JjieMeHThl KOMOMHATOPHUKH (4 yaca)
17 KomOuHaTOpHO MpaBUiI0 YMHOKEHUS 17 Hen
18 ITepectanoBku.dakTopuai. 18 Hen
19 [IpaBuio yMHOKEHHSI U TIEPECTAHOBKH B 3a]]a4ax Ha BHIYMCIICHHUE 19 Hen
BEPOSTHOCTEN
20 Yucno coueTaHui. 20 Hen
21 VYcnex u Heynava. VMcnblTanus 10 IepBOro ycnexa 21 Hen
22 Cepus ucnbiTanuii bepaynu 22 Hen
23 Uucno ycnexoB B ucnbITaHUAX bepHynu 23 Hen
Ciy4daiiHble BeJTHYHHBI U pacnpeneneHus(6 4acoB)
24 [lonsTre cirydaiiHol BenuuuHbl. [IprMeph! CilydaliHbIX BEIMYUH 24 Hen
25 Pacnipenenenne BeposITHOCTEN ClIy4alHON BEJIUYUHBI 25 Hen




26 OYHKIUSA PACIPENEIICHUS CIIy4YalHON BEINYUHBL 26 Hen

27 Mopna u meuaHa. 27 Hen

28 3akoH pacnpenenenus [Tyaccona 28 Hex

29 buHOMUANBHBII 3aKOH pacIpeneeHus 29 Hen
00001eHNe U cucTeMAaTU3aluA 3HAHUI (S4acoB)

30- [ToBTOpEHUE MPOIICHHOTO MaTepHalia 30-34 men

34
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