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Pabouass mporpamma mno yudeOHOMY mnpeamery «MaremaTuka» (0a30BBIM YpOBEHD)
(npenMeTtHas oOnacth «MareMaTnka W WMH(OPMATHUKa») BKIIOYAET IMOSCHUTEIBHYIO
3aMKCKY, coAepKaHue oOy4eHUs, INIAHUPYEMbIE PE3YJIbTAThl OCBOCHHS MPOTPAMMBI 110
MaTeMaTUKe, TEMAaTHYECKOE MIJITAaHUPOBAHHUE.

[TosicHuTenpHas 3amycka OTpaskaeT OOIIUE LENU U 3a1a4l U3YYCHUSI MaTeMaTHKH,
XapaKTePUCTUKY TCHXOJIOTUYECKUX MPEANOChUIOK K €€ M3YYCHHIO OO0yJaroIIuMUCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKe MOJIXOJbl K OTOOpY colepkaHus, K
OTIPEJICIICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Copepxanne  OOy4eHHS PACKpBIBAE€T COJEp)KaTelbHBIE JIMHUH, KOTOPHIE
npeIaralTces A 003aTeIbHOTO H3yUEHHS B KaXKIOM KJlacce Ha YPOBHE CPETHETO

oO1ero 00pa3oBaHusl.

[InanupyeMble pe3ysbTaThl OCBOCHHUS MPOTPAMMBI 10 MAaTEMAaTHKE BKIIIOYAIOT
JMYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 32 BECh MEPHOJ] OOy4YeHHS Ha YpOBHE
cpeaHero o01ero 00pa3oBaHus, a TAaKXKe MPEAMETHbBIE TOCTIKEHUS 00yJaroerocs: 3a
KaXXIbIH TO1 00y4YeHHUs

MNOACHUTEJBHASA 3AIINCKA

[IporpammMa mO MaTeMaTWKe Ha YypOBHE CpeIHero oomero o0pa3oBaHUs
pa3zpaborana Ha ocHoBe PI'OC COO c y4éToM COBPEMEHHBIX MUPOBBIX TPEOOBAHMUIA,
NPEABSIBIAEMBIX K MaTeMaTUYeCKOMY OOpa3oBaHWIO, W TPaguIlMid POCCUHCKOTO
oOpa3oBanus. Peanuzaiusi mporpamMmbl [0 MaTeMaTUKE OOecreyMBaeT OBJIAICHUE
KJIFOYEBBIMUA KOMIIETEHIIUSMH, COCTaBIISIIOIIMMH OCHOBY i1 CaMOpa3BUTUA U
HETMPEPHIBHOTO 00pa30BaHUs, IE€JIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U
MO3HABATEJILHOTO Pa3BUTHSI INYHOCTH O0YYAIOIIUXCSI.



B nporpamme no maremaTHKe Y4YTEHbI HJE€U U MoJokeHnsa KoHuenuuu pa3BUTHS
MareMatnyeckoro obOpasoBanusi B Poccuiickoit ®enepauun. B cooTBeTcTBUH C
Ha3BaHWEM KOHIICTILMM, MAaTeMaTHYecKoe 00pa3oBaHUE [OJDKHO, B YaCTHOCTH,
IPEJOCTABIATh KaXJIOMY OOydYaromeMycsi BO3MOXHOCTb JOCTUXKEHHS YpPOBHS
MaTEeMaTHUeCKUX 3HAHUW, HEOOXOAUMOro /s JajbHEeHIIed YCHemHOM >XH3HU B
obmiectBe. VIMEHHO Ha pelleHre ATOM 3aJauyM HalleJeHa MporpaMma Mo MaTeMaTHKe
0a30BOr0 ypOBHSI.

B snoxy mudposoit Tpanchopmammu Bcex cdep UeT0BEUECKON eATEeIbHOCTH
HEBO3MOXKHO CTaThb 0Opa3oBaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boit
MaTE€MaTU4YECKOM MOJArOTOBKH. YKe B IIKOJIE MATEMATUKA CIIYXKUT OIMIOPHBIM IIPEAMETOM
JUISL W3Y4YEHUs CMEXHBIX JHCHMIUIMH, a B JKM3HH II0OCI€ IIKOJbl pPEaJbHOU
HEO0OXOMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa30BaHUE, YTO TPeOyeT MOJTHOLICHHOU
0a3oBol 00111€00pa30BaTEILHON MOATOTOBKH, B TOM YHCJIE€ U MaTeMaTHYECKOH. ITO
OOyCIIOBJIEHO T€M, YTO B HAIU JHU PAacTET YUCIO CHELHMAIBHOCTEH, CBSI3aHHBIX C
HENOCPEICTBEHHBIM IIPUMEHEHUEM MAaTEMaTUKU: U B cepe SKOHOMUKH, U B OM3HECE, U
B TEXHOJIOTHYECKUX O0JACTAX, U JaXe B TyMaHUTapHbIX cepax. Takum oOpazom, Kpyr
oOydJarommxcs, [ KOTOPbIX MaTeMaThKa CTAaHOBUTCS 3HAUYMMBIM MPEAMETOM,
CYILECTBEHHO PACIIHAPSETCA.

[IpakTueckass MOJIE3HOCTh MATEMATHKU OOYCJIOBJIIEHA TE€M, YTO €€ MpPeIMETOM
ABIISAIOTCA (PyHAAMEHTaIbHbIE CTPYKTYphI HAILLIEro MHUpa: MPOCTPAHCTBEHHbIE (POPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUS OT NPOCTEHIINX, YCBAUBAEMBIX B HEIOCPEICTBEHHOM
OMbITE, [0 JOCTATOYHO CJIOXKHBIX, HEOOXOOUMBIX JJIi pPa3BUTUA HAYYHBIX U
TEXHOJIOTUYECKUX HAcH. be3 KOHKPETHBIX MaTEMAaTHYECKUX 3HAHUM 3aTPYIHEHO
NOHUMAHUE NPHUHIMIIOB YCTPOMCTBA M HCIOJB30BAHUS COBPEMEHHOW TEXHHUKH,
BOCIIPUATHE W HWHTEPIpETAlldsd Pa3HOOOpa3HOW  CONHMAIbHOM, HSKOHOMHYECKOM,
NOJIUTUYECKOW — uHpopMaluy, Manod(p@GeKTHBHA TMOBCEAHEBHAS  MPAKTHYECKas
nesTenbHoCTh. Kaxk1oMy 4enoBeKy B CBOEH KHU3HHU MPUXOJUTCS BBIOJIHATH JOCTATOYHO
CJIO’KHBIE PACUETHI U COCTABJIATH HECJIOKHBIE aJITOPUTMbI, HAXOAUTh HYXHbIE (DOPMYIIbI
U MPUMEHSTh WX, BIAJETh NMPAKTHUYECKUMHU NMPUEMAMH T'€OMETPUUYECKUX U3MEPEHUI U
NOCTPOEHUM, YUTaTh MH(OpMaIUIO, MPEICTABICHHYIO B BUIY TaOJHWl, IUarpaMm U
rpauKOB, KHUTh B YCIOBUAX HEOINPEAEIEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapakTep
CIIy4aitHBIX COOBITHH.

OOHOBpPEMEHHO C pacliupeHueM chep NpUMEHEHUs MaTeMaTUKU B COBPEMEHHOM
oOmiecTBe BcE€ 0OoJiee Ba)XXHBIM CTAHOBUTCS MATEMATHMYECKUH CTWIb MBIILUICHUS,
NPOSIBISIFOLIMICS B ONpPENEIEHHBIX YMCTBEHHBIX HaBblKax. B mporecce wn3ydyeHus
MaTE€MaTUKU B apceHaj NPUEMOB M METOJOB MBIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAKOTCS MHAYKIUS U JeAYKLHsL, 0000IIEeHNE U KOHKPETU3ALMS, aHAJIU3 U
CUHTE3, KJacCU(pUKalusi U cucTeMaTH3anus, adcTparupoBanue u aHajnorus. OOBEKThI
MaTEMaTUYECKUX YMO3aKJIIOYEHHI, NpaBWIa HMX KOHCTPYMPOBAHHUS PACKPBIBAIOT
MEXaHU3M  JIOTHUYECKUX  IOCTPOCHHUH,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
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dbopMynupoBaTth, OOOCHOBBIBaTh U JOKa3bIBATH CYXACHHS, TEM CaMbIM pPa3BHBAIOT
JIOTHYECKOEe MBIIUIeHHE. MaTemMaTuke MpUHAUIeKUT Beaylas pojib B (POPMUPOBAHUU
aNTOPUTMUYECKON KOMIIOHEHTHl MBIIUICHUS U BOCIIUTAHUM YMEHUW JIEUCTBOBATH IIO
3aIaHHBIM aJrOPUTMAaM, COBEPIIECHCTBOBATh U3BECTHBIE U KOHCTPYUPOBAaTh HOBbIE. B
MPOIECCE PEIICHUS 3a/1a4 — OCHOBHOM y4eOHOM JAesITeIbHOCTH Ha YPOKaX MaTeMaTHKH —
Pa3BUBAIOTCS TBOPUYECKAs U MPUKIAAHAS CTOPOHBI MBIIICHUS.

OOyueHue maTeMaTuke JAaET BO3MOXHOCTh Pa3BUBATh y OOYyYalOIIUXCS TOYHYIO,
parMoHAIBHYI0O U WH(GOPMATUBHYIO peYb, YMEHUE OTOMpPATh HanOOJIee IOIXOJSIINE
A3BIKOBBIE, CHUMBOJIMYECKHE, TpaUUECKUe CpPEACTBA ISl BBIPAXKEHUS CYXICHHU H
HaIJISTHOTO UX MPEJACTaBICHUS.

HeoOxoauMpIM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUU
ABJIAETCS 00I1I€€ 3HAKOMCTBO C METO/IaMH MTO3HAHUS JE€HCTBUTEIBHOCTH, IPEICTABICHUE
O TIpeIMETe U METOJe MaTeMaTHUK{, €ro OTJIMYMS OT METOJOB E€CTECTBEHHBIX U
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTSX NPUMEHEHUS MaTEeMaTHKU MJIs pPELICHUs
HAyYHBIX ¥ MPUKJIAJHBIX 3a/1a4. TakuM 00pa3oM, MaTeMaTuyeckoe 00pa30BaHUE BHOCUT
CBOI BKJIaJ B (POpMHpOBaHUE OOIIEN KyIbTYphl YEJIOBEKA.

N3yuenne maremMaTHKd CIIOCOOCTBYET 3CTETHUYECKOMY BOCIHMTAHHMIO YEJIOBEKa,
NOHUMAHUIO KpPAaCOThl M U3SIIECTBA MATEMAaTUYECKUX PACCYKICHHM, BOCIPHUATHUIO
reOMEeTpUYECKUX POPM, YCBOCHHIO UJIEU CUMMETPHH.

[IpuopurerHpiMu LensiMu oOyueHus matematuke B 10—11 kmaccax Ha 6azoBOM
YPOBHE SABJISIFOTCS:

(bopMHpOBaHHE ULEHTPAIbHBIX MATEMAaTUYECKUX TOHSATHN (YUCIO, BEIUYMHA,
reomeTpudeckas (urypa, NmepeMeHHasi, BEPOATHOCThb, (YHKIIUS), OOECIEeUHBAIOIINX
IIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHus 00ydaroIuXcs;
noJiBeJieHue 00y4JaroluXxcsi Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaT€MaTUKH W OKpPYXKaloLero Mupa, NOHMMAaHUE MATeMAaTHKM KakK 4YacTh oOuen
KyJbTYphl YEJIOBEYECTBA; PA3BUTHE MHTEIUIEKTYalbHBIX M TBOPUYECKUX CIOCOOHOCTEU
oOyyaroluxcs, MO3HABaTeIbHOM  aKTUBHOCTH,  HCCJIEIOBATEIbCKMX  YMEHUH,
KPUTUYHOCTH MBIIUJICHUS,, WHTEpeca K M3YyUYEHHI0O MaTeMaTHKH; (OPMUPOBAHKE
(GyHKUIHMOHATBHOM MaTeMaTHYE€CKOM TPAMOTHOCTH: YMEHUS
pacno3HaBaThb MaTeMAaTHUYECKHE ACTEKThl B PEAIbHBIX JKU3HEHHBIX CUTYyalUAX U IpPH
U3YYEeHUU  JIPYTUX  Y4YEOHBIX  MPEIMETOB,  MPOSBIECHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (QOpMYyJIUpOBaTh HX Ha S3bIKE MaTEMaTHMKH U CO3[aBaTh
MaTeMaTUYECKHE MOJENH, MPUMEHSATh OCBOCHHBIM MaTeMaTUYEeCKUM ammapaTr — Jyuist
peleHusl MpPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBATH U OLIEHUBATH
MOJIyYEHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHMSIMU coAepkaHusi MaremaTukun B 10—-11 kmaccax sBIstOTCS:
«Yucna u BbUUCICHUSY, «AnreOpay («Anredbpandeckue BhIPRKECHUSD?, «YPaBHEHUS U
HEpaBeHCTBa»), «Haudana maremaTruueckoro ananuzay, «I'eomerpus» («I'eomerpruueckue



burypsl u ux cBoiicTBa», «/3MepeHne reoMeTpuueckux BEIUYUH»), «BepoaTHOoCTh U
CTaTUCTHKa». /laHHBIE JTUHUM Pa3BUBAIOTCS MapajlieIbHO, KaXKJasi B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHMO OJ[HA OT JPYroi, a B TECHOM KOHTAaKTe U
B3aumonencTBu. Kpome 3Toro, ux 0ObEIMHAET JIOrMYecKash COCTaBIISIOIIAs,
TPAJUIIMOHHO IPUCYIIAsi MAaTEMATUKE U IPOHU3BIBAIONIASl BCE MATEMAaTUUYECKUE KYPChI U
conepxkarenbubie TuHUU. ChopmynupoBanHoe B DI'OC COO TpeboBaHue «BlaJicHUE
METO/JaMH JIOKa3aTelIbCTB, aJTOPUTMaMU pEIICHHs 3a7ad, yMeHHe (OpMyIHpPOBATH
ONpENICNICHNsI, aKCUOMBI U TEOPEMbl, MPUMEHATh HX, MPOBOJUTH JOKa3aTEIbHBIC
pacCykKJeHusT B XOJE pELICHHs 3aJauy» OTHOCHTCS KO BCEM YYEOHBIM Kypcam, a
dbopMHpoOBaHUE JIOTUYECKUX YMEHUU pacrpeenseTcs Mo BCeM rojaMm oOydeHHs Ha
YPOBHE CpeAHET0 0011ero 00pa3oBaHuUsl.

B cootBerctBUn ¢ ®I'OC COO maTemaTuka ABISIETCS 00S3aTEbHBIM IPEIMETOM
Ha JTaHHOM ypoBHe oOpa3oBanus. IIporpammoil mo mMaTeMaTuke IpeaycMaTpUBAETCS
u3ydeHue ydeOHoro mpeamera «MaremaTuka» B paMKax TpEX YYEOHBIX KYpCOB:
«Anrebpa W Hayalla MaTeMaTHYECKOTo aHaimu3a», «l'eomerpusi», «BeposTtHOCTh U
cTaTUCTUKa». DOpPMUPOBAHUE JIOTUYECKUX YMEHHI OCYIIECTBISETCS Ha MPOTSIKEHUU
BCEX JIeT 00y4YeHMsI Ha ypOBHE CPEAHEro OoO0IIero oOpa3oBaHMs, a AJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KYPCOB.

OO61ee 9ncio 4acoB, pEeKOMEHAOBAaHHBIX JIJIsl U3yUeHHsl MaTeMaTuku — 340 JacoB:

B 10 kiacce — 170 gacoB (5 yacoB B Hexaento), B 11 kmacce — 170 yvacoB (5 yacoB B
HEJIEIII0).
IJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA TPOT'PAMMBI 110
MATEMATHKE HA YPOBHE CPE/IJHET'O OBIIIEI'O OBPA3OBAHUSA

N3yuenne MaTreMaTHKu Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMsI HAITPABJICHO HA
JOCTIDKEHHE  OOYYarONIMMUCS  JIMYHOCTHBIX, METAlpPEAMETHBIX M  TPEIMETHBIX
o0pa3zoBaTeIbHBIX PE3yJIbTATOB OCBOEHHUS YUEOHOTO IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbTaTe nzydeHuss MaTeMaTUKU Ha YpPOBHE CPEAHETO 00Iero oopa3oBaHust y
oOyyarorerocsi OyayT c(hOpPMHUpPOBaHBI CJCIYIONIME JTHYHOCTHBIC pPE3yJbTaThl: 1)
rPaskIAHCKOT0 BOCTIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU OOYyYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WJICHA POCCHUHCKOTO OOIIECTBAa, MPEICTABICHWE O MAaTEMaTUYECKHUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH, MPOUEAYP I'PaXkIaHCKOTO
oO1mrecTBa (BBIOOPHI, OMPOCHl U JIPYTrO€), YMEHHUE B3aUMOJIEHCTBOBATH C COLIMAIbHBIMU



UHCTUTYTaMH B COOTBETCTBHHM C UX (QYHKIUSIMU U Ha3HAUCHUEM; 2) MATPUOTHYECKOI0
BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHMCKOW TPaKIMAaHCKOW WICHTUYHOCTH, YBaXEHUA K
MPOIIOMY W HACTOSIIIEMY POCCUMCKOW MaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHUSM POCCUHUCKMX MATEMAaTUKOB M POCCUHUCKOM MaTeMaTU4YECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ITUX JOCTIKEHUHN B APYTUX HAyKax, TEXHOJOTHUX, chepax SKOHOMHUKH;
3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOTO Haponaa, CHOPMHUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUs, OJTHUYECKOTO IIOBEJICHMS, CBA3AHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKEHUM HAyKU U JEATEIIBHOCTBIO YYEHOIO, OCO3HAHHUE JIMYHOIO
BKJIaJla B IOCTPOEHUE YCTOWYMBOTO Oy Tyliero; 4) 3¢TeTH4eCKOro BOCIIUTAHMS S

ACTETUYECKOE OTHOLIEHUE K MUpY, BKIIIO4asi ACTETUKY MAaTEMAaTHUECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/lay, PEIICHUI, pacCyIeHUH, BOCIPUUMUYUBOCTh K

MAaTEMAaTHUYCCKUM  aCIICKTaM  PAa3/IMYHBIX BHAOB HCKYCCTBA, 5) (1)H3H‘-ICCKOFO
BOCIIMTAHUA

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh MATEMATUUYECKUE 3HAHUS B MHTEpPECAX
3I0pOBOTO W 0Oe€30MmacHoro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (370pOBOE MHTaHWE, COAJTAaHCUPOBAHHBIM PEKUM 3aHATHH W OT/ABIXA,
peryispHas Qunyeckas akTUBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHUE TIPH 3aHATHSIX
CIIOPTUBHO-03/I0POBUTEIIBHOMN AEATEIBLHOCTHIO; 6) TPYA0BOIr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HaHHE IIEHHOCTU TPYAOJt0OUs, HHTEPEC K Pa3IMYHBIM
chepam mpodeccCHUOHANBHONW JESTEILHOCTH, CBS3aHHBIM C MaTeMaTUKOW u €
MPUJIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTUYeCKOMY OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUU BCEH KU3HH,
TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTHUUYECKUX 3ajJa4 MaTEeMaTU4eCKON
HaIpPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYPhl, IOHUMAHWE BIUSHUS COIUATBLHO-
HPKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOIHON U COIMATILHOM CpeIbl, OCOZHAHUE
rII00aJbHOTO XapakKTepa OHKOJOTHYCCKUX IIPoOJIeM, OpHCHTAIUs Ha IPUMEHCHHE
MaTeMaTUYeCKUX 3HAHUW JUIsl pelIeHHus 3a7ad B 00JacTH OKPYKAIOIIEH Cpenbl,
MJITAHUPOBAHUE TMOCTYMKOB M OLICHKU WX BO3MOXHBIX TOCJEACTBUN IJIsI OKPYKAIOIIEH
cpenpl; 8) HEHHOCTH HAYYHOIO IMO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTeMAaTUYECKOM HAyKH Kak
cdephl 4eIIOBEUECKON NESITEIIbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIST Pa3BUTHUS
UMBWIN3ALNK, OBJAJECHUE SI3bIKOM MaTEMaTUKH M MAaTEeMaTUYECKOW KyJIbTypoill Kak



CpeacTsoM ITO3HaHUA mupa, T'OTOBHOCTbH OCYHICCTBIIATH IMPOCKTHYIO "
HCCIICAOBATCIBLCKYIO ACATCIIbHOCT MHANBHUAYAJIbHO WU B I'PYIIIIC.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ysbrare 0CBOCHHUS POTpaMMBI 110 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o0O1miero oOpazoBanusl y o0yqaromierocs 0yayT copMUpOBAaHBI METATPEIMETHBIC
pe3yJIbTaThl, XapaKTEPU3YIOIIHUECs OBJIAJICHUEM YHUBEPCATbHBIMH ITO3HABATCILHBIMA
JICHCTBUSAMU, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU  JICHCTBUSMHU u

YHHUBEPCATHHBIMU PETYISATUBHBIME JEHCTBUSIMH.

ITo3HaBaTe/IbHbIe YHUBEPCAJIbHBbIE YUeOHbIe 1ecTBUS ba3oBbie
JIOTHYEeCKHe AeHCTBUSA:

BBIABJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKA MaTEMATHYECKUX
OOBEKTOB, MOHSATUM, OTHOIICHUN MEXIY MOHATUAMH, (HOPMYJIUPOBATH OINpPEACTCHUS
MOHSTUH, YCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCHU(PUKAIIMKM, OCHOBAHUS IS
0000IIIeHUsI W CpaBHEHMS, KPUTEPUU MPOBOAMMOrO aHAIU3a; BOCIPUHUMATD,
dbopMyIHpoBaTh U MPEOOPA30BBIBATh CYKICHUS: YTBEPAUTEIbHbBIC
W OTpUllaTeIbHBIC, E€IWHUYHBIC, YaCTHbIE U OOIIHUe, YCIOBHbBIC; BBISBISATH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpPEUUsi B (hakTax, IAaHHBIX,
HAaOJMIOICHUSIX W YTBEPXKJACHUSX, TMpeajaraTb KpUTEpPUU JUISL  BBISIBJICHUS
3aKOHOMEPHOCTEH M MPOTUBOPEYMI; JeiaTh BBIBOABI C HCIOJIB30BAHHEM 3aKOHOB
JIOTUKH, JE€AYKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIFOYEHUH, YMO3AKIIFOUEHNUN 10 aHAJIOTHH;

IPOBOJNTh CAMOCTOSITEIBHO JIOKA3aTEJIbCTBA MATEMATHYECKUX YTBEPXKICHUMN
(mpsiMble U OT MPOTHBHOTO), BHICTPAWBATh APTYMEHTAIIMIO, MPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUSI U BBIBOJIBI; BHIOUPATH CIIOCO0
pelieHusi yueOHOM 3a7adu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BBIOUPATH
HanOoJIee MOAXOISAIINI C YIETOM CaMOCTOSITEIHHO BBIJIETICHHBIX KpUTepreB). bazoBble
HCCIeN0BaTeIbCKUE JeHCTBUA !

WCIIONB30BaTh BOMPOCHl KaK HCCIEAOBATENbCKUI HMHCTPYMEHT IO3HAHUS,
bopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIMIKUE MPOTHBOpPEUUE, MPOOIEMY, YCTaHABINBAThH
HMCKOMOE Y TaHHOE, (HOPMHUPOBATH THUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIMIO, MHCHHE;
MPOBOJAUTH CAMOCTOSITESILHO CIIJITAHWPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOEHHOCTEHl MaTeMaTU4ecKoro OOBEeKTa, SIBIEHHS, Ipoliecca,
BBEISIBICHUIO ~ 3aBUCHUMOCTEM  MEXIYy  OOBEKTaMH,  SBICHHUSIMH, IIPOIIECCAMU;
CaMOCTOATENHLHO (DOPMYTUPOBATH 0OOOIIICHNS U BBIBOIBI ITO PE3YJIbTaTaM ITPOBEIEHHOTO
HaAOJIOICHUS, MCCJIEOBAHMS, OIICHUBATh JIOCTOBEPHOCTh MOJYUYEHHBIX pPE3YyJIbTAaTOB,



BBIBOJIOB M 0000IIEHUIl; MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIECcca, a TaKKe
BBI/IBUTaTh

MPEAINOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX ycioBusix. PaGora
¢ uH(popManmei:

BBISIBJISTH 1e(UIUTHI HH(GOPMALIUH, TaHHBIX, HEOOXOAUMBIX JIsl OTBETA HAa BOMIPOC
U 7S peuieHus 3aJa4yd; BRIOMpaTh WH(OPMALMIO W3 WCTOYHUKOB PA3NUYHBIX THIIOB,
aHaJM3UPOBATh,
CHCTEMAaTH3HpPOBATh U HMHTEPIPETUPOBATH MH(OPMAIMIO Pa3IMYHBIX BHIOB U (HOpM
NPEJCTaBICHUS;, CTPYKTYPHUpPOBaTh HWH(GOPMAIIMIO, MPEACTaBIATh €€ B Pa3IUYHBIX
dbopmax,
WUTIOCTPUPOBATh  Ipauuecku;  OIEHWBATh  HAAEKHOCTH  WHGPOpMAIMU  TI0
CaMOCTOSITENIEHO CPOPMYITHUPOBAHHBIM
KpUTEepUsM, chOPMYINPOBAHHBIM CAMOCTOATEIHHO.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHBbIE YUeOHbIE IeHCTBHS:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CY>KJICHUSI B COOTBETCTBUH C YCIOBUSIMU
U LIEJISIMU OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUA O X0y PEIICHUs 3aa4l, KOMMEHTUPOBATH
MOJIYYCHHBIA PE3yJbTaT; B XO0Jie OOCYXJCHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY
o0cyX)1aeMoi TeMbI, TPOOJIeMbI, peIIaeMoM 3aa4u, BEICKa3bIBaTh UJI€U, HAllEJICHHbBIC HA
MOUCK PEUICHUS, COMOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMHU JPYIHMX yYaCTHUKOB
nuanora, OOHapy>KMBaTh pa3IMud€ U CXOJCTBO TO3WIMK, B KOPPEKTHOU Qopme
bopMyIUpOBaTh PA3HOIIIACHS, CBOU BO3PaKEHUS;, MPEACTABIATh PE3YyJIbTaThl PEUICHUS
3a/1auu, SKCIEPUMEHTa, MCCIEIOBaHUS, MPOEKTa, CAMOCTOSATENIbHO BBIOMpaTh Gopmar
BBICTYTUICHUS C YYETOM 3aJ1a4 TIPE3EHTAIMU U OCOOCHHOCTEH ayAuTOPHUH.

PeryasiTuBHbIC YHHBEPCAJIbHbIE y4eOHbIe JeiicTBHS CaMoopraHu3amus:

COCTAaBJISITH IJIaH, AITOPUTM PEILIEHUS 3a7a4l, BRIOUPATh CIIOCO0 pelieHus ¢ y4EToM
UMEIOLINXCS PECYpCOB U  COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUN ¢ yu€ToM HOBOW MH(popmaiuu. CaMOKOHTPOJIb,
IMOUMOHAIBHBIN HHTEJJIeKT:

BJIAJICTh HABBIKAMU MTO3HABATEIILHON PEIICKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JEUCTBUN W MBICIUTENBHBIX TMPOIECCOB, WX PE3YJNbTATOB, BJIAJAECTh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA IpoLecca M pe3yJibTara PEelIeHUusT MaTeMaTHYeCKOn
3a/1aud; TPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH IPH PEIICHUU 3aJayH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYAHOCTEW; OIICHUBATH COOTBETCTBUE PE3yJbTaTa
I[EJN W YCIOBHSAM, OOBSICHATh MPUYHHBI JOCTKEHUS WU HEIOCTHKEHUS PE3yIhbTaTOB
NEeSATEeIbHOCTH, HAaxOIWTh OIMOKY, JaBaTh OIEHKY HPUOOPETEHHOMY  OIIBITY.



CoBMecTHas 1eAITeJIbHOCTh: TTOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBAa KOMaHAHON U
VHIMBUAYAIBHON paOOTHI MIPH peUICHUH YIeOHBIX 3a7a4, IPUHUMATH 11€JIb COBMECTHOMN
NeSATEIbHOCTH, TJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOW paboOThl, paclpenesiTh BUJIbI
paboT, JoroBapuBaThCs, 00CYKIaTh MPOIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOZICH; y4acTBOBATh B TPYMIOBHIX (hopmax paboTel (00CykaeHus, oOMeH
MHEHUH, «MO3TOBbIE€ IITYPMbD» U HHbBIE), BBIIOJHITH CBOIO 4YacTh pabOThHl H
KOOPJIMHUPOBATh CBOU JICUCTBUS C JPYTUMHU 4YJI€HAMU KOMAaH]IbI, OLICHUBATh Kaue€CTBO
CBOETO BKJIaJia B OOIIMHM MPOAYKT MO KPUTEPHUsIM, CPOPMYIHUPOBAHHBIM YYACTHHUKAMU
B3aUMOJICHUCTBUA.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOCHHUS NPOrpaMMbl MO MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha YPOBHE CPEAHET0 00IIEro 00pa3zoBaHus NPEICTABIEHBI IO ro1aM 0Oy4YeHUs] B
paMKax OTJEIbHBIX Y4€OHBIX KypCOB B COOTBETCTBYIOIIMX pazjiefiax MporpamMMbl IO
MaTeMaTHKe.

OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJA MATEMATHYECKOI'O AHAJIU3A»

IMMOACHUTEJBHASA 3AIINCKA

VYuebnblii Kypc «Anrebpa U Havyajla MaTeMaTUYECKOTO aHau3a» SIBISIETCS OJHUM
U3 HamboJee 3HAYUMBIX B MPOTPAMME CPETHEro OOIIEro 00pa3oBaHUsl, MOCKOJBKY, C
OJTHOM CTOpPOHBI, OH OOCCTICUMBACT WHCTPYMCHTAJIbHYIO 0a3zy UIsl W3YYCHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JIOTHYECKOE U
aOCTpaKTHOE MBIIUICHHE OOyYaronuxcsi Ha YpOBHE, HEOOXOIMMOM I OCBOCHUS
y4eOHBbIX KypcoB MH(OpPMATHKU, OOIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B paMkax
ydueOHOro kypca «AnreOpa M Hayajga MaTeMaTHYECKOro aHajau3a» OO0ydaroliuecs
OBJIAJICBAIOT YHUBEPCATHHBIM SI3BIKOM COBPEMEHHOW HAYKH, KOTOpas (OpMyIHpPYET CBOU
JTOCTIKEHUSI B MAaTEMaTHIECKOM opMme.

VY4eOHbIl Kypc anredpbl U Ha4aJl MAaTEMATHIECKOTO aHAIIW3a 3aKJIa/IbIBA€T OCHOBY
JUISL  YCTICIIIHOTO OBJAQJACHHUS 3aKkoHaMH (U3UKHA, XUMUHU, OHOJOTHUU, TOHUMAHUS
OCHOBHBIX  TCHJICHIIMA OKOHOMHKA W  OOIECCTBEHHOW  JKW3HHW,  ITO3BOJISCT
OPHUCHTHUPOBATLCS B COBPEMEHHBIX ITM(MPOBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO UCIIOJIb30BaTh WX B TIOBCEIHEBHOW >XKM3HU. B TOXe Bpems OBIajcHHE
a0CTPaKTHBIMU W JIOTHYECKH CTPOTUMHU MATEMATHUYECKHUMH KOHCTPYKITUSMU Pa3BUBACT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH YTBEPIKICHHSI,
UCTIONb30BaTh O0000IIEHHEe ¢ KOHKPETH3allMio, a0CTparMpoBaHUE U  aHAJOTHIO,
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dbopMupyeT KpeaTUBHOE M KPUTHUUECKOE MbILIUIEHHE. B X0/1€ n3ydeHus anreOpbl U Havam
MaTeMaTU4eCKOIr0 aHaJIM3a Ha ypOBHE CPeAHEro o0Iero odopazoBaHMs OOydaroliuecs
IOJTy4atOT HOBBIM ONBIT PELICHUS NPUKIIATHBIX 337a4, CAMOCTOSITEIbHOTO MOCTPOEHUS
MaTEMaTUYECKUX MOJEJIEH pealbHbIX CUTyallud W MHTEPIPETAlUU IOJYyYEHHBIX
pelleHni, 3HAaKOMSTCSI ¢ IPUMEpaMU MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE,
HayKe U B UCKYCCTBE, C BBIJAIOLUIMMUCS MaTEMaTUHYECKUMH OTKPBITUSIMHU U UX aBTOPaMU.

VY4eOHbI Kypc anreOpsl W HayaJdl MAaT€MaTHYEeCKOro aHajau3a o0anaer
3HAYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIM peanu3yeTcsi Kak uepe3
y4eOHBI MaTepHall, CIoCOOCTBYIONUHN (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK
U uepe3 crneuuuky ydyeOHOW MAESITeNbHOCTH, TpeOyIoleld CaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TPOJIOJIKUTENIbHON KOHIIEHTpAllM BHUMAHUS U OTBETCTBEHHOCTH 3a
ITOJTyYEHHBIN PE3YJIbTAaT.

B ocHoBe meroauku oOy4yeHHs aiaredpe M HadajlaM MaTeMaTHYecKOro aHaiausa
JICKUT ACSITETbHOCTHBIN MPUHITUI 00YICHHS.

B cTpykType nmporpamMmsl 1o airedope 1 HadallaM aHaJIi3a BBIICTISIOTCS CIICTYOIINe
COJICP)KATEIIPHO-METOANYCCKHE JIMHUU: «Yucina ©  BBIYUCICHUS», «DYyHKIUU U
rpaduku», «YpaBHCHHS M HEpaBeHCTBa», «Hauama MaTeMaTHyecKoro aHajau3ay,
«MHOXecTBa H JIOTHKa». Bce OCHOBHBIE COJCPKATCIBHO-METOINYCCKHE JIMHUU
U3YyYalOTCs Ha TPOTSHKCHHHM JIBYX JIET OOYYEeHHS Ha YPOBHE CpETHEro OoOIIero
0o0pa30BaHMsl, €CTECTBEHHO JOMOJHSS JPYT APyra M MOCTEICHHO HACHIIIAICh HOBBIMU
TeMaMu W pazjnenamu. J[aHHBIH y4eOHBIA KypC SIBISIETCS MHTETPATHBHBIM, ITOCKOJIBKY
oOBenuHsAeT B cebe colepikaHue HECKOJIBKUX MAaTeMaTHYCCKUX TUCIMILINH: ayireOpa,
TPUTOHOMETPHSI, MATEMAaTHUSCKUN aHaJIN3, TCOPUS MHOXKECTB U aApyrue. [Io mepe Toro
Kak 0Oydaroluecs: OBJIAJeBaOT BCE OoJiee MUPOKUM MATEMATHUYECKUM ariapaTroM, y
HUX I[IOCJIeIOBaTelIbHO (opMHpyeTcs W COBEPIICHCTBYETCS YMEHHE CTPOHUTH
MaTEeMaTHYECKYI0 MOJICNIb peajbHOW CHUTYyallH, MPUMEHATh 3HAHWS, TOJyYCHHBIC B
y4eOHOM Kypce «Airedpa M Hadajla MaTeMaTHYeCKOTO aHan3a», I PEHICHUs
CaMOCTOATENIbHO  C(HOPMYJIMPOBAHHOM  MaTeMaTW4YecKOW  3ajadd, a  3aTeM
WHTEPIIPETHPOBATH ITOJTYICHHBIN pE3yIIbTaT.

ConepkaTenbHO-MeTOAMYECKasT JIMHUS «YWcna W BBIYMCIICHUS» 3aBepIiacT
(bopMUpOBaHNE HABBIKOB UCITOJIb30BAHUS ICHCTBUTEIIBHBIX YUCEII, KOTOPOE OBLIO HAYaTO
Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpeHero oo1iero oopazoBaHus
0c000¢ BHMMaHHE YICNICTCA (POPMHUPOBAHUIO MPOUYHBIX BBIYUCIUTEIBHBIX HABBIKOB,
BKJTIOYAIOIIUX B CeOsI MCTIOIb30BaHUE PA3IMYHBIX (DOPM 3aITUCH JICHCTBUTEIHLHOIO YHCIIA,
YMCHHE PAIlMOHAIBHO BBIOJHATH JICHCTBHUS ¢ HUMH, JEJIaTh NPUKHUIKY, OIEHUBATH
pesyapTaT. OOydaromuecs TOJydYaloT HABBIKM  NPHOMMKEHHBIX  BBIUYMCIICHHIA,
BBIMIOJIHCHUSI  JICHCTBMI C 4YHMCIaMH, 3allMCAaHHBIMM B CTaHAApTHOH  Qopme,
UCTIOJIb30BAHUSI MATEMATHUECKUX KOHCTAHT, OI[CHUBAHUS YMCIIOBBIX BBIPOKEHHIA.
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ConepxarenpHass JIMHHUS «YPAaBHEHUS M HEPABEHCTBA» peEaIU3yeTCs Ha
NPOTSKEHUH BCEro 00yUYeHUsI Ha yPOBHE CpeaHEero o0mero oopa3oBaHusi, MOCKOIbKY B
KOKJIOM pas3fiesie NporpaMMbl IPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOUIMX 3a]ad.
OOyuaromuecs OBJIaJEBAIOT PA3IMUYHBIMU METOJIaMHU PELIEHUS LIENbIX, pAllMOHAJIBHBIX,
UpPpAIMOHATIbHBIX, TIOKA3aTENbHBIX, JOTapU(PMHUUECKUX W TPUTOHOMETPHUUECKUX
YPaBHEHUM, HEPAaBEHCTB M HX cHCTEeM. lloilydeHHBIE YMEHHsI HWCIIOJIB3YIOTCS IpPHU
UCCIIEJOBAaHUM (PYHKLIMH C TOMOILBIO NPOU3BOJHOM, pElICHUH NPUKIAAHBIX 3a7ad U
3aJa4 Ha HaXOXKJIEHHE HaWOONBIIMX M HAaWUMEHbIIMX 3HadeHHH (yHkuuu. JlanHas
coJiepKaTeNbHas JIMHUASA BKIIOYAeT B ceOs Takxke (OpMHUpOBAHHE YMEHHM BBIMOJIHSITH
pacuétel o popmyrnam, npeoOpazoBaHUs LENbIX, PAllMOHAIbHBIX, UPPALIMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TaKKE BBIPAKECHUH, COIACPKAIIUX CTEIEHU H
gorapugMbl. brarogaps uU3y4eHUIO anreOpanyeckoro marepuaiga  POUCXOJIUT
JanbHeiIee pa3BUTHE aJTOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUIEHUS 00yYaromuxcs,
(bopMUPYIOTCS HABBIKH A€ TyKTUBHBIX PacCyXI€HUN, pabOThl C CUMBOJIbHBIMU (hOpMaMH,
IIPE/ICTABIICHNS] 3aKOHOMEPHOCTEN M 3aBHCHUMOCTEH B BUJEC PAaBEHCTB M HEPABEHCTB.
AnreOpa npemnaraer 3(QQEKTHBHbIE MHCTPYMEHTBHI JUJISl PEIICHHUS NPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKA
HAyKU.

ConepxarenbHo-MeToauueckass JuHUA  «DyHKUMM U TpaduKu»  TECHO
nepernseTaeTcs ¢ IpyruMH JIMHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aa€T  NOCJIENOBAaTENbHOCTh  W3Y4Y€HUs  Marepuana. M3ydeHue  CTENEeHHOW,
MOKAa3aTeJIbHOM, JOrapu(MUUYECKOil U TPUTOHOMETPUUYECKUX (DYHKLIMM, UX CBOWCTB H
rpaduKoB, UCTIOIB30BAaHUE (DYHKIIUH AJ1 pelIeHus 3a/1a4 U3 APYTUX YUYEOHbIX TPEIMETOB
Y pEAJIBHOM JKM3HU TECHO CBSI3aHO KaK C MaTEMaTHUYECKUM aHAJIM30M, TaK U C PEIIEHUEM
ypaBHEHUN M HepaBeHCTB. [Ipu 3ToM 00bIIOE BHUMaHUE yAeNseTcs (pOpMHUPOBAHUIO
yMEHUsL BbIpaxkaTh (OpMyJaMy 3aBUCUMOCTH MEXAY pPAa3IUYHbIMUA BEJIUYHMHAMM,
UCCJIEeI0BATh MOJyYeHHbIE (YHKUIMHU, CTPOUTD UX Tpaduku. MaTtepuan conepxaTenbHON
JIMHUY HallEJIEH HA Pa3BUTHE YMEHUI U HABBIKOB, MO3BOJISFOIINX BBIPAXKATh 3aBUCUMOCTH
MEXIy BEJIMYMHAMH B PA3IUYHON (OopMe: aHATUTHIECCKOU, TpadMuecKoi U CIIOBECHOM.
Ero n3yuyenue crnocoOCTByeT pa3BUTHIO AITOPUTMHUUECKOTO MBIIIJIEHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHass JimHHA «Hadana MareMaTMyeckoro aHaliu3a» IO3BOJSET
CYLIECTBEHHO pACHIMPUTh KPYr KaK MaTEeMaTU4YeCKUX, TaK W MPHUKIATHBIX 3ajad,
JOCTYITHBIX OOYy4YaloIIMMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTbh HCCIENOBAaTh U
CTPOUTH Tpa@uKku (HYyHKIUH, ONMpenessTh UX HAauOOJbIINEe W HaUMEHbLINE 3HAUYCHUS,
BBIUUCIIATh TUIOMATd GUryp U OOBEMBI Tell, HAaXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. CoaepkarenbHas JIMHUAS OTKPBIBAET HOBBIE BO3MOKHOCTU ITOCTPOEHUS
MaTEMaTUYECKUX MOJENEH PEAIbHBIX CUTYallui, HAX0XKICHHSI HAWIY4IlIero PEIICHNsT B
NPUKIAJAHBIX, B TOM YHUCJE COLMAIbHO-)KOHOMHYECKUX, 3aJadax. 3HAKOMCTBO C
OCHOBAaMHM MAaTE€MaTHYECKOTO aHajlh3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
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(GOpMaIbHO-IOTUYECKOTO W KPEATUBHOTO MBINIUICHUS, (POPMUPOBAHUIO YMEHUU
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHKH B HAayKe, TEXHHUKE U HCKYCCTBE.
OOyuaroiyecs y3HAIOT O BBIIAIOIIMXCS pe3yibTaTaxX, MOJTYYEHHBIX B XOJAE pPa3BUTHUS
MaTEeMaTHKHU KaK HAyKH, ¥ UX aBTOpax.

CopepxarenpHO-MeTOIMYECKasT JMHUAA «MHOXECTBA W JIOTHKa» B OCHOBHOM
MIOCBSIIEHA DJIEMEHTAM TEOPUH MHOKECTB. TE€OPETHKO-MHOKECTBEHHBIC TTPEICTABICHHUS
MPOHMU3BIBAIOT BECh KypC IMKOJBHOM MAaTeMAaTHKA MW MpeIaraloT Haubolee
YHHUBEPCATBHBIN SI3bIK, OOBEIMHSIIONINA BCE pa3/eibl MATEMAaTUKA U €€ MPUIIOKCHHM,
OHU CBSI3BIBAIOT Pa3HbIC MaTEMaTHUECKHE TUCITUTUIMHEI B eIHOE 11e10e. [103ToMy BaskHO
JaTh BO3MOYKHOCTH OOydYaromeMycsi TMOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMECHHOM MaTeMAaTHKHU M MCTIOJIB30BaTh €T0 JJIs BEIPAKCHHUS CBOMX MBICIICH.

B yue6HOM Kypce «Anredpa 1 Hayaia MaTeMaTHYECKOTO aHAN3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MAaTEMAaTHUYECKOTO0 MOJICIMPOBAHUS, KOTOPbIE IPU3BaHbI CHOPMHUPOBATH
HABBIKH TOCTPOCHUSI MOJICICH peaqbHBIX CHUTYyallui, WCCICIOBAHUS ITUX MOJEICH ¢
MOMOIIIPIO  ammapara ajreOpbl M MaTeMaTHYeCKOTO aHaln3a W WHTEPHpeTaInd
MOJIYYCHHBIX pE3yNbTaToB. Takue 3aJaHus BIUIETEHbI B KaXKIbIH M3 Pa3JIeiioB
MIPOTPaMMBI, TIOCKOJIKY BECh MaTepHall Y4eOHOTO Kypca IUPOKO WCIIONB3YETCS IS
peIieHus TPUKIAAHBIX 3amad. [lpu pemieHnm peanbHBIX MPAKTHYECKUX —3ajad
oOy4aronifecsi pa3BUBAIOT HAOMIOAATENIBHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, MCIOJIb30BaTh aHAJOTHI0, 0000maTh U  KOHKPETU3UPOBATH
npobiemy. JlesaTenpbHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7adu
OpraHU3yeTCs B MPOIECCe M3YUYEHHUS BCEX TEM Yy4eOHOro Kypca «AnredOpa m Hadaja
MaTEMaTUYECKOTO aHaTTU3a.

OO611ee uncIo YacoB, PEKOMEHIOBAHHBIX JIJI U3yUeHHUs y4eOHOro Kypca «Anredpa
M Hayajla MaTeMaTH4ecKoro aHaiauza», — 170 gacoB: B 10 kmacce — 68 gacoB (2 yaca B
Henenmo), B 11 kimacce —102 yaca (3 yaca B HeJIEIIO).

COAEPXXAHUME OBYUYEHUA

10 KITIACC Yuciaa v BBIYUCTCHUS

Panmonanehpie uucna. OOBIKHOBEHHbIE M JI€CATUYHBIE JApOOU, MPOLEHTHI,
OEeCKOHEUYHbIE TIEPUOANYECKUE ApooH. AprUpMETHUECKHE ONepalui C palMoOHaTbHBIMU
YHCJIaMH, TPeoOpa30BaHus YUCIOBBIX BhIpaxkeHUH. [Ipumenenue npobel U MpOLEHTOB
JUISl peLieHUs PUKJIAHBIX 3a1a4 U3 Pa3jIuyHbIX OTPACIICH 3HAHUMU U PEaJIbHOU KU3HU.

JenictBurenpHble  yucia.  PalnMoOHanbHblE WM HMppalMOHAJBHBIE  YHCIA.
Apudmernueckre omnepalud C  JEWCTBUTENbHBIMU  uMciiaMu. [IpuOnnxéHHbIe
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenens ¢ nenbiM nmokasareieMm. CtangaptHas Gopma 3arnucu AeHCTBUTEILHOTO
yucina. Mcnonb3zoBaHue noaxoaaeil popmsl 3aucu AeMCTBUTEIbHBIX YNUCEN IS
peLIeHUs IPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JaHHbIX.
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ApudmeTnueckuii KOpeHb HaTypalibHOU cTeneHu. JlefcTBus ¢ apudMeTHIeCKUMuU
KOPHSIMHU HaTypaJIbHOW CTETICHHU.

CHHyC, KOCMHYC W TaHI'€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI'€HC YMCIJIOBOIO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxnaecTBa U TOXKIECTBEHHbBIE TIPEOOPA30BAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoOBHBIE
TPUTOHOMETpHUUECKHE (HOPMYIIHI.

YpaBHeHHe, KOpeHb ypaBHEHUsA. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meton
UHTEPBAJIOB.

Peenue uenpix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanmoHaIbHBIX YPABHEHU U HEPABEHCTB.

Peuienre TpUroHOMETpUYECKUX YPaBHEHUM.

[IprMmeHenne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKHX 3a1a4 U 3a/1a4
U3 pa3IMYHBIX 00JaCTEN HAYKU U pPEabHOM KU3HU.

DOyHKUMH U TPaPUKH

@yHkuusA, crnocodbl 3ananud (GyHkuuu. ['padux ¢yHkumu. B3aumHo oOpaTHbIe
(GyHKUIHU.

O6nactp ompeneneHuss U MHOXKECTBO 3HaueHui (GyHkuuu. Hynu @yHkoum.
[IpomexyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHass (yHKUMS C HaTypaJlbHbIM M IEJIbIM IOKa3aTeneMm. E€ cBoiicTBa u
rpaduk. ColicTBa U rpauK KOPHS N-Oi CTEIEHHU.

TpuroHomerpuyeckas OKpy>KHOCTb, ONIPEIEIEHUE TPUTOHOMETPUUECKUX (PYHKIIUI
YHUCJIOBOI'O apryMEHTA.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHus MocheaoBaTeNbHOCTEH. MOHOTOHHBIE
MOCJIEIOBATEIBHOCTH.

Apudmerrnueckas 1 reoMeTpuIecKas mporpeccuu. beckoneuHno yobIBaromias
reomeTpudeckas nporpeccus. Cymma 6€CKOHEUHO YOBIBAIOIIECH reOMETPUUYECKOM
nporpeccur. DopMyina CIOKHBIX NPOLEHTOB. Mcnoyib30BaHKe MPOrPECCUu JJist

peuiCHusA pCaJIbHBIX 3aa4 ITPHUKIIaJHOIO XapaKTepa.

MHokecTBa M JIOTHKA
MHo2k€ecTBO, omepauMy HaJ MHOXecTBaMH.  JluarpaMmsl
Oilinepa—Benna. [IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOIO —amnmapara s
ONMCAHUs PEaNbHBIX MPOLUECCOB U SABICHUM, ITPU PEIICHUU 3a/1a4 U3 APYTUX
y4eOHbIX npeameToB. OmnpeneneHue, TeopeMa, CaeACTBUE, 10Ka3aTeIbCTBO.
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11 KJTACC Yuciia 1 BbIYHCICHUS
Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LENBIX YUCEN.

Crenenb ¢ paluoHalIbHBIM TIOKa3aresieM. CBoiicTBa crenenu. Jlorapupm
yrcina. JlecATUUHbIE U HaTypadbHbIC JIOTapU(PMBI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaKEHU, COEPIKALUX JIOTapUPMBI.

[IpeoOpazoBaHHe BBIPAKEHHM, COAEpXKAIIMX CTENEHH C  PAlMOHAIBHBIM
IIOKa3aTeJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapumuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucreMpl JHMHENMHBIX YpaBHEHUM. PelleHWe NpHUKIagHBIX 3a74a4 C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.
[Iprmenenne ypaBHEHUM, CHCTEM M HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a/1a4
¥ 3a71a4 U3 pa3IMYHBIX 00JacTell HAyKH U peasibHOM KU3HU.

@OyHkuuu U rpadpuku

Oynkius. [lepuoanueckue dynkuuu. [IpoMeXyTkHn MOHOTOHHOCTH (DYHKITUH.
Makcumymbl 1 MUHUMYMBI GyHKIIMKA. Hanbonbinee n HanMeHblee 3HaueHue QyHKIUN
Ha MPOMEXKYTKE.

Tpuronomerpuueckue PyHKITUU, X CBONCTBA U TPaPUKH.

[TokazaTenbHas u norapudmudeckas GyHKIINU, UX CBOMCTBA U Tpadukwy.

Hcnionp3oBanue rpadukoB GyHKITUHN ISl pEIICHUs YPAaBHEHUI U JIMHEWHBIX CUCTEM.

Ucnonbs3zoBanne rpa@ukoB (yHKIMI s  MCCIENOBaHUA  IPOIECCOB

Y 3aBUCUMOCTEM, KOTOPhIE BOSHUKAIOT MPHU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX
MPEIMETOB U peaibHOM x)13HH. Hauana MaTeMaTH4eCKOro aHajIn3a

HenpepriBubie PpyHKIIMU. MeTo HHTEPBAJIOB JIJIs1 PEIICHUSI HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NIECKUN CMBICT TPOU3BOTHOM.

[TpousBoaHbIe 37IeMEHTAPHBIX (GYHKIUNA. DOPMYIBI HAXOXKICHUS MPOU3BOTHOM
CYMMBI, TPOU3BEJICHUS U YACTHOTO (PYHKITUH.

[IpumeHneHre TPOW3BOMHON K MCCIENOBAHUIO (PYHKIIM HAa MOHOTOHHOCTH H
sKCTpeMyMbl. HaxoxaeHue HauOOJbIIero M HAWMEHBIIEro 3HA4YeHUs (PYHKIMH Ha
OTpE3KE.

[IprmeHeHne npoU3BOAHOM JIJIs1 HAXOKICHUS HAMIIYYIIETO PELICHUS B PUKIaJHBIX
3a/1ayax, Jisl ONpeAesieHHs] CKOPOCTH Mpolecca, 3aJaHHOT0 (OpMYyIoi Uit TpaduKoMm.

ITepBooGpaznas. Tabnuiia mepBooOpa3HbBIX.
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WuTerpan, ero reomerpudeckuii 1 Gpu3nyeckuii cMbIci. Beruncnenue nurerpaia mo
dbopmyne Herorona—JleitOnuia.

IHNPEAMETHBIE PE3YJIBTATDBI

K xonity o0ydyenust B 10 kiacce o0yyaromuiics Moiay4yuT CIeayIoIue IpeIMeTHbIe
pe3ynbTaThl: Unesia 1 BbIYMCIEHUs:

OIEpUPOBATH NOHATUSAMU: PAllMOHAIBHOE U IEHCTBUTEIIBHOE YNCII0, OOBIKHOBEHHAS
U JecsaThyHas JApoOb, IPOLEHTH; BBIIOJHATE aApPUPMETHUUECKUE ONEpaluu C

palMOHAIBHBIMU U JEHCTBUTEIBHBIMU
YKCJIAMU; BBINIOJHATh NMPUOIMKEHHBIE BBIYMCICHUS, UCIIONB3YS MpaBUjia OKPYIJICHUS,

JIeNaTh
IPUKUAJKY U OLICHKY pe3ysbTaTa BBIYMCIICHHN; ONEPUPOBATH MOHATHIMH: CTEIEHb C
LEJNbIM TOKa3aTelleM, CTaHJapTHas (opMa 3alucu JACUCTBUTENBHOIO 4YHCIIA, KOPEHb
HATypaJbHON CTENEHHU, MCIOJb30BaTh MOAXOMASIIYI0 (OpMY 3amucH JEWCTBUTEIbHBIX
quCeN JUIsl PELICHUs IMPAaKTUYECKMX 3a1ad W NPEJICTaBICHUs JaHHBIX; ONEPUPOBATH
HNOHATUSAMU: CHUHYC, KOCHHYC M TaHT'€HC MPOM3BOJIBHOIO YIJIA, HCIIOJIb30BATh 3aIINCh
IIPOU3BOJIBHOIO yIJIa Yyepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMU. YpaBHEHHUS U
HepaBeHCTBA:

ONepUpoBaTh TMOHATHUSAMHU: TOXIECTBO, YypaBHEHUE, HEPABEHCTBO, LIEJIOE,
paluMoOHAIbHOE, HPPAIMOHAIBHOE YpPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE
ypaBHEHUE; BBINOJIHATH PeoOpa30oBaHus TPUTOHOMETPUUECKHUX BBIPAXKEHUN U pelIaTh
TPUTOHOMETPUUECKUE YPABHEHUS; BBINOJIHATh IPEoOpa30BaHus LENbIX, PAIMOHATBHBIX
Y UPPALMOHAJIBHBIX BBIPAKEHHUW M PEIIaTh OCHOBHBIC THIIBI LIEJBIX, PALMOHAIBHBIX U
VPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB; IPUMEHATh YPaBHEHUSI U HEPABEHCTBA JIJIS
pElIeHHs] MaTeEMaTHYECKUX 3a7a4 U
3aa4 U3 Pa3IMYHbIX O0JIacTell HAyKH M pealbHOM >KM3HHU; MOJEIMPOBATh pealbHbIC

CUTYAIIMH Ha S3bIKE aNreOpbl, COCTABIIATH BhIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA IO YCJIOBMIO 33/1a4d, MCCIIEI0OBATh MOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM anmapara ajareOpsbl.

DYyHKIUMN U TPAPUKHU:

ONIEepUPOBATH MOHATUAMU: (PYHKLMSA, CIOCOOBI 3aaHus (PyHKLINHU, 00IaCTh
OTpEENICHHS] U MHOXECTBO 3HaUeHU (yHKIMU, rpaduK (yHKIHNH, B3AUMHO OOpAaTHbBIE
GyHKUIMY; ONEPUPOBATH MOHATUAMU: YETHOCTh M HEUETHOCTH (DYHKLIUU, HYJIU (DYHKIIUH,
MPOMEXKYTKA  3HAKOMOCTOSHCTBA;  MCIIOJIb30BaTh  Ipaduku

byHKIUH 111 pelIeHs] ypaBHEHUH;

CTPOMUTb U YUTATh Ipa)UKU JTUHEHHON (YHKIUMH, KBaAPATUUHON (PYHKIIMH,
CTENEHHON (DYHKLIMH C LIEJIbIM IOKa3aTeleM; HCIOJb30BaTh Ipaduku (QyHKUIUN IS
UCCIJIEJOBaHMsI MIPOLIECCOB U 3aBHCUMOCTEN NP PEIICHUU 3a7ad U3 APYTruX y4eOHBIX
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OpEeIMETOB M peaJbHOM JKU3HH, BBIpAXAaTh (POpPMYyJaMU 3aBHCHMOCTH MEXIY
BenuunHamu. Hauasa MaTemaTn4yeckoro aHajamsa:
ONEepUpOBaTh  IMOHSATUSAMH: MOCNIEOBATEIBHOCTh,  apudmMeTnyeckas |
reoMeTpHUecKas MPOrPEeCcCHr; ONEPUPOBATH MOHATUAMU: OECKOHEUHO YOBIBaOIIAs
r€OMETPUYECKAsI IPOTPECCHs,
CyMMa OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOrpeccuu; 3a/1aBaThb
MIOCJIEIOBATEIbHOCTH PA3IMYHBIMU CIIOCOOAMU;
HCIIOJIb30BaTh CBOMCTBA MOCJIEI0BATEILHOCTEN U MPOTPECCUI AJIS PELLICHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA:

ONEPUPOBATH  MOHATHUSIMUA: MHOXECTBO, OIEpallMd  HAJ  MHOXECTBAMM;
HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONMUCAHUS PEATTbHbBIX
MPOIIECCOB W SIBIICHWM, MpPU pEUIeHUH 3adad U3 JAPYrUX YUYEOHBIX MPEIMETOB;
ONIEPUPOBATH MTOHATUSIMU: ONIPEJCIICHUE, TEOPEMA, CIICICTBUE, I0KA3ATEIBCTBO.

K koHnity 00y4yenus B 11 kiacce o0yyaromuiics MoiayyuT CIeyOIuUe IpeIMETHbIE
pe3yapTarhl: Uncsia ¥ BbIYMCJICHHS:

OIICPpHUPOBATE ITOHATHAMH:. HATYPAJIbHOC, HCJIIOC YHCJIO, HCIIOJb30BATbh IIPU3HAKH
ACJIMMOCTH LECJIbIX YUCCII, PA3JIOKCHUC YHUCJIa HAa IIPOCTBIC MHOKXUTCIIN AJIA PCIICHUS
3agad, OIICPUPOBATDH IIOHATHUEM: CTCIICHb C panOHaJIbHBIM

II0Ka3aTcCJIEM,

OIICPUPOBATH NOHATHUAMM: J'IOFapI/I(l)M quciia, J€CATUYHBIC U HATYpPaJIbHBIC

JorapupMsl.

YpaBHeHHS U HEPaBEHCTBA:

NPUMEHSTh CBOMCTBA CTENEHU Ui NMPEoOpa3oBaHMs BBIPAKEHUM, ONEPUPOBATH
IOHATHSIMU: IIOKA3aTEIbHOE YpPAaBHEHHWE W HEPABEHCTBO, pEIIaThb OCHOBHBIC THIIBI
MOKa3aTeJIbHbIX YPAaBHEHUM M HEPAaBEHCTB; BBIMOJHITH MPEOOpa3oBaHUsl BbIPAKEHUI,
coJiepKallux Jorapu@msel, ONEpUpPOBATH
HNOHSTUAMHU: JIOTApU(PMUUECKOE YpaBHEHHE M HEPAaBEHCTBO, PEIIaTh OCHOBHBIE THIIbI
jJorapu(pMUUECKUX YypaBHEHUH U HEPABEHCTB; HAXOIUTh pEIICHUS MPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB; ONEPHUPOBATH IOHATHUSMU: CHCTEMA JIMHEHMHBIX
YPaBHEHHUU U €€ peLICHUE,

WCIIOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHHMM [JIs PELICHUS NPAKTHUYECKUX 3a7ady;

HaXOJUTh PEIICHUS ITPOCTENIINX CUCTEM U COBOKYITHOCTEN PAllMOHAIBHBIX
YPaBHEHUI U HEPaBEHCTB; MOJEIMPOBATh pEajbHbIE CUTyallMM HA SI3bIKE aireOphl,
COCTAaBJISATh BBIPAKCHMS, YPABHEHUS, HEPABEHCTBA M CHUCTEMBI II0 YCIIOBHUIO 3aJayH,
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UCCIIEIOBATh MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAHUEM ammnapara anreopsl. @yHKUMH U
rpagukm:

OTIEpUPOBATH MOHATUSIMU: MEpUOANYECKas PYHKIIHS, TPOMEKYTKH MOHOTOHHOCTH
(YHKIMM, TOYKM OKCTpeMyMa (QYHKIMM, HauOoJblllee W HaWMEHbLIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, MCIOJIb30BaTh UX Js MCCIEAOBAHUA (DYHKIUH, 3aJaHHOM
rpadukoM; oneprupoBaTh MOHATHIMH: TPAPHUKH OKA3aTEIbHOM, TorapuPMUIecKon
U TPUTOHOMETPUYECKNX (YHKIUH, HM300pakaTb MX Ha KOOPJAMHATHON IUIOCKOCTH U
MCIIOJIb30BAaTh JJISl PELUICHUS] YPABHEHUM U HEPABEHCTB; N300pakaTh HA KOOPAUHATHON
IUIOCKOCTH Ipa(UKH JIMHEHHBIX YpaBHEHUM
U HCIOJb30BaTh WX JUISl PEIICHUS CUCTEMbl JIMHEHHBIX YpaBHEHMI; HCIOJIb30BaTh

rpaduku QyHKUUN AJI1 UCCIEOBaHMSI MPOIIECCOB U 3aBUCUMOCTEN
U3 Apyrux y4eOHbIX aucuumiud. Havyana

MaTEMAaTHYECCKOI'O aHaJ/JIn3a:

ONEepUpOBaTh TMOHATHAMHU: HeENpepbiBHASA (YHKIMSA, NPOU3BOJAHASA (DYHKIIHH,
MCITI0JIb30BaTh TEOMETPUUECKUI U (PU3UYECKUI CMBICI IPOU3BOIHOM JJI PELICHUS
3azay;

HaXOAUTh IIPOU3BOJIHBIE FTTEMEHTAPHBIX (PYHKIINHA, BEIUUCIISTH IPOU3BOIHBIE
CYMMbI, TIPOU3BEJIEHUS, YAaCTHOTO (YHKUMH; HCIOJIB30BATh IPOU3BOAHYIO IS
UCClIeIOBaHUs (PYHKLIMKM HA MOHOTOHHOCTb

U DKCTPEMYMbI, TPUMEHSITh PE3yJbTAaThl HCCIEAOBAHHUS K TMOCTPOCHHUIO TPaPUKOB;
MCIIOJIB30BATh ITPOU3BOAHYIO ISl HAXOXKIACHUS HAWITYUIIErO PEIICHUS

B IPUKJIIAJHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMHUYECKHX, 3a7ayax; ONEPUPOBATH
MOHATUSIMU: TIEPBOOOpa3HAst U UHTETPaJl, TOHUMATh T€OMETPUUECKUIN

U (PU3MYECKHUI CMBICIT MHTErpajia; HaXOJAUTh MEPBOOOPA3HBIC DIIEMEHTAPHBIX (YHKIIUA,
BBIYHCIIATh HHTETPAIT

no Qopmyne Hrrorona—Jleitbuuia; pemars NPUKIATHBIE 3aJadd, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKOTO U

(bHSI/I‘-IeCKOFO XapakTepa, CpcacTBaMU MaTCMAaTHYCCKOI'O aHaJIN34a.
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TEMATHYECKOE
IIJTAHUPOBAHHUE

10 KJIACC

HaumenoBanue paznena

(Tembl) Kypca

KomuyecTBO
4acoB

OcHoOBHOE COACPIKAHUC

OcCHOBHBIC BUIBI ACATCIBHOCTH
00yJaroImMXcs
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MHoOXecTBa paluOHAIBHBIX U
JNEHCTBUTEIBHBIX YHACEIL.
PanmonanbHble ypaBHEHUA U
HEpPaBEHCTBA

14

MHO0K€eCTBO, Olepauyu Haj
MHOX€CTBaMu. JluarpamMmel
Ditnepa—BenHa.

PanuonanbHeie yncna.
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH,
MPOIEHTHI, 0ECKOHEUHBIE
NePUOIUYECKUE TPOOH.
Apudmernyeckue onepamun ¢
palMOHAIBHBIMH YHCIIAMH,
npeoOpa3oBaHusl YUCIOBBIX
BbIpakeHuil. [IpuMenenue npobdeit u
MPOLICHTOB JJIsI PEIICHUS TPUKIIAHBIX
3a71a4 U3 pa3IMYHbIX OTPaCIEh 3HaHUI
Y PEaIIbHOW KU3HH.

JlericTBUTENBHBIC YUCIIA.
PannonanbHbie M MppaliOHAIBHBIE
yucia. ApudmMeTrnueckue ornepanuu
NEUCTBUTEIbHBIMU YUCIIaAMU.
[Tpubnn>kEHHBIE BBIUMCICHUS,
IpaBUJia OKPYTJICHUS, IPUKUJIKA U
OLICHKA Pe3yJIbTaTa BHIYUCIICHUM.

HUcnoan3oBarhb
TEOPETUKOMHOXKECTBEHHBIN
amnmapar JJisl OnMcaHus Xo/aa
pelieHuss MaTeMaTUUYeCKUX
3a/1a4, a TaKKe peaIbHBIX
IIPOLIECCOB U SIBJICHUMU, IPU
pEIIeHUH 3a7a9 U3 IPYTUX
y4€OHBIX MPEAMETOB.
OnepupoBaTh NOHATHSIIMM:
palMOHAIBHOE YUCJTIO0, IEHCTBUTEILHOE
YHUCJI0, OOBIKHOBEHHAS APOOb,
JeCATUYIHAs APOOb, MPOIICHTHI.
BbINoJHATH apudMeTHICCKUE
OTICpAIINH C PAITMOHALHBIMHU U
JIEUCTBUTENLHBIMHU YHCIIAMH;
PUOIMKEHHBIC BEIYMCIICHMUS,
UCIIOJIB3YS MPaBUIIA OKPYTIICHUS.
JeaaTh NPUKHUIKY U OL[EHKY
pe3ynbTaTa BRIYACICHUM.

OnepupoBath NOHATUSIMU:
TOXECTBO, ypaBHEHUE, HEPABEHCTBO;
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ToxmecTBa 1 TOXK/IECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHHs. HepaBeHCTBO, pelieHne
HepaBeHCTBA. MeTol HHTEPBAJIOB.
Pemrenvie nensix u
IpOOHOPAIMOHANBHBIX YPAaBHEHUN U
HEPaBEHCTB

CJIOC U PAIMOHAJIBHOC YPABHCHHUC,
HCPABCHCTBO.

BbInoHATH Npeodpa3oBaHus LIENbIX

u palMoOHAIbHBIX BBIPKEHUM.
PemiaTh OCHOBHBIE THIIBI LEJBIX
UppAllMOHATBHBIX ~ YpaBHEHUH U

HEpPaBEHCTB.

IIpuMeHsITH palliOHAIbHBIE
YPaBHEHHUS U HEPABEHCTBA IS
pelIeHUsI MaTEMaTUYECKUX 3a1a4 U
3aJlay U3 pa3INdHbIX 00acTel HayKu
Y pEaIbHOU KU3HU
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Oynkunu u rpapuku. CTeneHsb
C LIEJIBIM II0Ka3aTeIeM

OyHKIMSA, CIOCOObI 3a/1aHus QYHKIIUU.
B3aumno obpathsie ¢pyHkiuu. ['paduk

byHKIIH.

OO6acTh onpeeNieHuss © MHOKECTBO
3HaueHui pynkuuu. Hymu ¢pyHkimm.
IIpomMeXKyTKH 3HAKOIIOCTOSIHCTBA.

UETHble 1 HEYETHBIE QYHKIIUH.

CreneHsp ¢ 1eabIM OKA3aTeJIeM.
CranpaptHas Qopma 3ammcu
JIEHCTBUTEIILHOTO YHCJIA.
Hcnonp3oBaHue moaxoasmei
(bOopMBI 3aITUCH JICHCTBUTEIBHBIX
YHCEN I PEIICHUS MPAKTUYECKUX
3a71a4 ¥ MPEJCTABICHUS JAHHBIX.

OnepupoBaTh NOHATHAMM: QYHKIIUSA,
crocoObl 3a7aHus PYHKIIMH, B3AUMHO
obpaTtHbIie PyHKITMH, 001aCTh
oTpeieNIeHUs] 1 MHOKECTBO 3HAYCHHM
byHkIuu, rpapuk GyHKINH; YETHOCTh
¥ HEUETHOCTh (DYHKIIUU, HYJIH
GyHKIUU, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

BoInoHATH npeodpasoBaHus
CTETICHEW C IIENIBIM TIOKa3aTelleM.
Hcnonb3oBath cTaHAapTHYIO POpMY
3alucu  JAEMCTBUTEIBHOIO YHCIIA.
DopmyanpoBaTh

U WJIIOCTPUPOBATH rpadudecKku

CrenenHas GyHKIHS C HATypaJIbHBIM
U [eJIBIM TTokazaresieM. E€ cBoiicTBa u

rpadux

GyHKINH.
Bripaxkars ¢gopmysiaMmu 3aBUCUMOCTH

CBOMCTBa CTEIIEHHOU

MCKAY BCINYHNHAMMU.

Hcnoab3oBath nugpoBbie pecypebl
JUTSI IOCTpOoeHUsI TpauKOB (PYHKITUU
Y U3YYECHHUS UX CBOWCTB
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Apudmernueckuit KOpeHb N—
O CTEIICHHU.
HppanmoHaibHble YpaBHEHUS

N HCPpAaBCHCTBA

18

ApudmeTnueckuii KOpeHb

HATypallbHOU cTereHu. JlencTBus ¢
apu(pMeTHYEeCKUMU KOPHSAMHU N—0if
CTEIICHH.

Peuienne uppanoHalbHBIX YpaBHEHUI
Y HEPABEHCTB.

CaoiicTBa 1 rpaduk KopHs N-oi
CTEIICHU

D®opMyJIHPOBATDH, 3AIIUCHIBATH
B CUMBOJINYeCKO# popme U
WLIKCTPUPOBATH PUMeEpPaMu
CBOWCTBA KOPHS N-OM CTETIEHU.
BoinossaTs npeoOpazoBaHus
HMppalMOHATbHBIX BBIPAKECHUM.
Pemiatb  OCHOBHBIE  THIIBI
MppalMOHAIBHBIX YPaBHEHHI
Y HEPABEHCTB.
IIpuMenaTs IS pelieHus
Pa3JIMYHbIX 32124 UPPALUOHAIIbHbBIC

ypaBHEHUS U HEPABEHCTRA.

Ctpontb, ynTaTh rpaduK KOpHA N-oU

CTETICHHU.
Hcnoab3oBath nugpoBbie pecypebl
JUTs TOCTpOoeHUsI rpaduKOB PYHKITUIH
Y N3y4YEHHS UX CBOMCTB
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dopMyIIbl TPUTOHOMETPHHU.

Tpuronomerpuyeckue
ypaBHEHUS

22

CuHyC, KOCUHYC U TaHT€HC YHCIOBOTO
aprymeHnTa. ApKCHHYC, apKKOCUHYC H
apKTaHTEHC YMCIJIOBOTO apTyMEHTA.
Tpuronomerpudeckasi OKpy>KHOCTb,
oTpeesieHue TPUTOHOMETPUIECKIX
(YHKIIMIT YUCIOBOTO apryMEeHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUH.
Pemmenue TpUroHOMeTpUUECKUX
ypaBHEHUN

OnepupoBaTh NOHATHAMM: CUHYC,

KOCHMHYC W TAaHT'CHC IIPOMU3BOJILHOIO

yria.
Hcnoab3oBath 3an1UCh
IPOM3BOJILHOTO YyIJIa Yepe3 0OpaTHbIE
TPUTOHOMETpUUECKUE (QYHKIIUU.
BoInoHATH peodpasoBanus
TPUTOHOMETPUYECKUX BBIPAKEHUM.
Pemiarb OCHOBHBIE THUIIBI
TPUTOHOMETPUYECKUX YPABHEHUN

[TocnemoBaTeIbHOCTH U

poTrpeccuun

ITocnemoBaTeIbHOCTH, CITOCOOBI
3aJlaHUs TI0CJIEJOBATEIILHOCTEH.
MOHOTOHHBIE TTOCIEA0BATEIIHHOCTH.
Apudmernueckas 1 reoMmeTpruuecKas
nporpeccun. beckoneuHo
yObIBaroIasi reoMeTpruyecKas
nporpeccus. Cymma 6€CKOHEYHO
yOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. Gopmyiia CI0KHBIX
MpoLeHToB. Mcnonp30Banue
MPOTPECCUU JIJISl PEIICHUS PeaTbHbIX
3a71a4 MPUKJIaJHOTO XapaKTepa

OnepupoBarh NOHATUSIMMU:
MOCJIEA0BATEIbHOCTD,
apudmMeTHIeCcKasi 1 reoMeTpruyecKas
nporpeccuu; 0ECKOHEUHO yObIBaOIIas
reoOMeTpUYECKas MPOrpeccusi, Cymma
OecKoHEUHO yOBIBaroIen
r€OMETPUYECKOU MPOTPECCHH.
3amaBaTh 110CJIE10BATEIHLHOCTH
Pa3ITUYHBIMU CTIOCOOAMH.
[MpumeHsaTs GpopMyay CJIOKHBIX
NMPOLEHTOB /ISl pPellieHus 3a7a4
Y3 peajbHOU MPAKTUKU

(C UCTIOJIB30BAHUEM KAJIBKYJISITOPA).
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HUcnoan3oBarn CBOMCTBA

HOCHGHOBaTeJIBHOCTCﬁ 151 HpOFpCCCI/Iﬁ

JJIA pCHICHUA PCalIbHBIX 3aga4d

MPHUKJIATHOTO XapaKTepa

[ToBTOpenue, 006001IEHNE, 3 OcHOBHBIE MOHATHUS Kypca alreOpsl U TIpHMEHSITH OCHOBHBIE TOHSTHS
cucTemMaTru3alnnsd SHaHUU HavyaJl MaTEMaTUYE€CKOr0 aHaI13a Kypca anre6psl U Hada
10 knacca, o6001EeHNE 1 MaTeMaTUUECKOI0 aHaJIn3a IS
CHCTEMAaTH3aIs 3HAHUI peIIcHMS 3a7a4 U3 peabHOM )KU3HU U
APYTUX IIKOJIBHBIX TUCITUTUIAH
68

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME
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11 KIJACC

OcHOBHOE coepKaHne

HaumenoBanwue pazaena  KomuuecTBo OcHOBHBIE BUJIbI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yYaroIIMXCs
CreneHs ¢ paluoHaIbHBIM 12 Crenensb ¢ palMoHaIbHBIM ®opMyJTHPOBATDH, 3AIIUCHIBATH

IIOKa3aTCICM.

[lokazarenbHas (GyHKIHS.
[Toka3aTenbHbIE yPAaBHEHUS

Y HEPABEHCTBA

nokasaresieM. CBOMCTBa CTENIEHH.
[IpeoOpa3oBaHue BbIpaXeHUH,
coJiepKallluX palliOHAJIbHbIE

crenenu. [lokazarenbHble ypaBHEHHUS
Y HEPABEHCTBA.

[Toka3zaTenbHas GyHKIUSA, €€ CBOMCTBA
U rpaduk

B CUMBOJINYeCKO# popme U
WJIIOCTPUPOBATH MIPUMeEpPaMu
CBOICTBA CTEICHH.

IIpuMeHATH CBOMCTBA CTENICHU
JUTsl IpeoOpa3oBaHus BHIPAXKECHUM.
DopMyJIUPOBATH

1 WIIOCTPUPOBATH rpaduvecku
CBOIMCTBA MOKA3aTEJIbHOMN
¢yukiuu. Pemiatb OCHOBHBIE
THUIIBI TI0KA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.

Hcnoab3oBaTh HU(PPOBbIE pecypChl
JUISL IOCTPOEHUsI TpauKOB PYHKIUH
Y U3Y4YEHHMS UX CBOMCTB
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Jlorapudmuueckass GyHKIUA.
Jlorapudmuueckre ypaBHEHHUS
Y HEpaBEHCTBA

12

Jlorapudwm yucna. JleciTnaabie
¥ HaTypaJbHBIC JOTapu(MBbI.
[IpeobpazoBanue BbIpaxKeHUH,
coJiepKaIIuX Jorapu(pMbI.
Jlorapudmuueckre ypaBHEHUS
Y HEpPaBEHCTBA.

D®opMyJIHPOBATDH, 3ANIUCHIBATH B
CUMBOJINYECKOH (popMme u
WLIIOCTPUPOBATh IPpUMeEpaMu
cBoMcTBa Jiorapupma. BoINOJIHATH
npeoOpa3oBaHus BbIpAXKECHUH,
COJIEpKaIlUX JOTapU(MBI.
DopMyJIUPOBATH

Jlorapudmuueckast pyHkIus, e
CBOMCTBa U rpaduk

Y MWJUTIOCTPUPOBATH rpadpuyecku
CBOMCTBa JJorapuhMUYECKON
byHkiuu. Pemiatb OCHOBHBIE TUITBI
Jorapu(MUYECKUX ypaBHEHUHN U
HEPABEHCTB.

Hcnoab3oBath HU(PPOBLIE pecypehbl
JUTsl TOCTpoeHUsI TpaduKOB (PYHKITHI
Y U3YYE€HUS UX CBOKCTB.
3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHS
MaTeMaTHKH
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TpuroHomeTpudeckue 9 TpuroHomerpuueckue GyHKIIHU, UX
P P P P Py ’ OnepupoBaTh NOHATHEM

HKIUU U UX TPAQUKH. CBOMCTBA U TPA(PUKH.
S?y rpag padp nepuoanyeckas GyHkius. CTpOUTb,
UTOHOMETPUYECKUE IIpuMepbl TPUTOHOMETPUYECKUX
P P PUMEPLL Th p aHAJIM3MPOBATH, CPABHUBATH
HEPaBEHCTBA HEpPABEHCTB

rpaduKy TPUTOHOMETPUYECKHUX
byskimii. @opmMyaTUpoOBaTH

Y WIIIOCTPUPOBATh IpapuyecKu
CBOWMCTBA  TPUIOHOMETPUYECKUX
(yHKUIHH.

Pemars npocrenime
TPUTOHOMETPUYECKNE HEPABEHCTBA.
Hcnoab3oBath rpapuku 11
pelIeHus] TPUTOHOMETPUUYECKUX
HEPABEHCTB.

Hcnoab3oBaTh HU(pPPOBLIE pecypehbl
JUTSl TIOCTPOEHUSI TpauKOB (PYHKIUI
Y U3y4YE€HUs UX CBOWCTB




[IpousBonnas. [Ipumenenne
MIPOU3BOJHOU

24

HenpepriBabie ¢pyHkimn. Meron
WHTEPBAJIOB IJIsI PEUIECHUSI HEPABEHCTB.
[IpousBoaHas GyHKIHUU.
['eomeTpruueckuii 1 GU3NIECKUIA
CMBICJI IPOU3BOJHOM.

[Ipon3BoIHBIE PTIEMEHTAPHBIX
bynkuuii. [IpousBoaHas CyMMsl,
MPOU3BEJEHUS, YACTHOTO (DYHKIIMIA.
IIprmeHeHune Mpor3BOIHOU K
UCCIeIOBaHUIO QYHKIIUNA Ha
MOHOTOHHOCTB U 3KCTPEMYMBI.
Haxoxxnenue HaubobIIero u
HaUMEHBIIEro 3HaYeHUs PYHKIIUU

Ha OTpPE3KE.

[IpumeHeHune Mpou3BOIHON st
HaXO0JICHUSI HAUJTYYIIIETO PEIICHUS B
MPUKIIAJIHBIX 3a/1ayax, s
ONpEIENICHNs] CKOPOCTH MpolLecca,
3aJ1aHHOTO (HhOPMYJION MK TpauKomM

OHepI/IpOBaTb NMOHATUAMMU.

HernpepbiBHAS (DYHKIIMS; TPOU3BOIHAS

byHKIUH.

Hcnonb30BaTh reOMETPUIYECKAN U
(U3UYECKHUI CMBICI MPOX3BOHOM

1S perieHus 3aaad. Haxoaure
IIPOU3BOIHBIC

3JIEMEHTAPHBIX QYHKINI, BBIYMCIATH
MPOU3BOJHBIC CYyMMBI, TPOU3BECHHS,
YaCTHOTO (PYHKITUH.

Hcnonb3o0BaTh NPOU3BOIHYIO IS
uccienoBanus PyHKIIUU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI,
NPUMEHSITH Pe3yJabTaThl
HCCJIEIOBAHMS K IOCTPOCHHUIO
rpa¢gukoB. [IpumeHATH
IIPOU3BOIHYIO JUUISl HAXOXKIACHUS
HAWJIYYIIEero PelIeHUs B MPUKIIATHBIX,
B TOM YHCJI€ COLIMATIbHO-
YKOHOMHYECKHUX, 3a/1a4ax.
3HAKOMUTBHCS € UCTOPHUEH pa3BUTHUS
MaTeMaTHYeCKOT0 aHaln3a
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WHTerpan v ero npuMeHeHus

[TepBooOpa3znas. Tabauria
NepBOOOPa3HbIX.

HNuTerpai, reoMmeTpudecKui u
(U3UYECKUI CMBICI UHTErpaa.
Brruncnenne naterpaia mo ¢popmyie
Hrrorona—Jleibouumna

OnepupoBatb NOHSATUSIMH:
nepBooOpazHas, unrerpai. Haxogurb
epBOOOpA3HbIE AJIEMEHTAPHBIX
GyHKUUNA; BBIYHCJAATH HHTETpAT MO
dhopmyae Hrrotona—Jlebuua.

3HAKOMHUTBCH C HCTOPHMEHd PA3BUTUS

MaTEMAaTH4YCCKOI'O aHaJIn3a

CucrtemMbl ypaBHEHUN

12

CucTeMBbl JINHEMHBIX YPABHEHUM.
Pemenne npukitaiHbIX 3a70a4 C
MOMOILBIO CUCTEMBI JTUHEHHBIX
YPaBHECHUM.

CucreMbl M COBOKYITHOCTH LIETBIX,
palMOHANIBHBIX, UPPALIMOHATIBHBIX,
NOKa3aTeNbHbIX, JOrapu(MUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpadgukoB GyHKIHIA
JUISl pELIEHUS] YPAaBHEHUI U CHCTEM.
IIprumeHeHune ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PELIECHUIO
MaTeMaTUYECKHUX 3a7a4 U 3a71a4 U3
pa3IUYHbIX 00JacTel HAYKH U
pEATLHOM KU3HU

OnepupoBath NOHATUAMM: CHUCTEMA
JIMHEMHBIX YPABHEHUHN U €€ pPEIICHUE.
Hcnoab30BaTh CUCTEMY JIMHEWHBIX
yYpaBHEHUI JINIE: peleHus
MPAKTUYECKUX 3a7a4.

Haxoaurth penieHusi NpoCTENIINX
CHUCTEM U COBOKYITHOCTEHN
palMOHAJIbHBIX YPABHEHUN U
HEPABEHCTB.

Hcnoab3oBath rpaguku GyHKIUN 1715
pelLIeHus] YpaBHEHUM.

MopeaupoBarh pealbHbIE CUTyallUU
Ha S3bIKE  alreOpbl, COCTaBJISATH
BBIPAKCHUS, YPABHEHHS, HEPABECHCTBA
U CHUCTEMBI II0 YCJIOBHUIO 3aJayu,
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HCCJIea0BaTh MOCTPOCHHBLIEC MOIEIH
C UCIIOJIb30BAHUCM allllapaTa aﬂre6p51

HaTypaJIBHBIe H OCJIbIC YHUCiia

HarypanbHpie ¥ nensle 4ucia B
3aJjladax W3 pPEaTbHOM  KW3HH.
[Tpu3Haky J1eIMMOCTH IEJIBIX YHUCEN

OnepupoBaTb NOHATHSIMM:

HaATYpaJIbHOE YHMCIIO, IIEJTOC YUCIIO.
Hcnoab30BaTh NMPU3HAKK JCTUMOCTH
IEJIBIX YHCENI, PA3JIOKCHUE YHCIa Ha
IPOCTBIC MHOKUTEIH JUISI PEIICHHUS
3a1a4
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[loBTOpEeHue, 006001IEHKE,
cHCTEMaTH3aIs 3HaHU I

18

OCHOBHBIE MOHATHA Kypca anreopsl U
HavaJl MaTEMAaTUYECKOT0 aHaJIN3a,
0000IIeHNE U CUCTEeMATHU3AIIHS
3HAHUU

Pemats npukJIagHble 3a1a4u U3
pa3IMYHBIX 00JacTel HAYKH U
peabHOM KU3HU C TIOMOILBIO
OCHOBHBIX TIOHSTHH Kypca anreopbl
Y HayaJ MaTeMaTH4ECKOTO
aHanu3a. BelOupars ontuMaibHbIE
CHOCOOBI BBIYUCIIEHUIA.
Hcnonb3oBath Ui pelieHus
3aa4 ypaBHECHUS, HEPABEHCTBA U
CHUCTEMBI YPaBHEHU, CBOMCTBA
byHKUMN U TpaduKoB

OBLIEE KOJIMHECTBO
YACOB II1O ITPOI'PAMME

102
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIINCKA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OOYyCIIOBJIIEHA MPAKTUYECKOW 3HAUYMMOCTBIO METAalNpEeIMETHBIX U
OPEIMETHBIX pE3YyJIbTaTOB OOY4YEHHMs] T€OMETPUU B HAIPABICHUU JIMYHOCTHOTO
pa3Butusi oOydarommxcsi, (opmupoBaHus (YHKIIMOHAIBPHOW MaTeMaTHYeCKOU
IPAMOTHOCTH, MU3YYEHHs APYTUX y4E€OHBIX NUCUUILIMH. Pa3BuTue y oOydarommxcs
IIPaBUIBHBIX NPEICTABICHUNA O CYUIHOCTH M IPOMCXOXKICHUH TI€OMETPUYECKUX
abcTpakuuii, COOTHOUIEHMHM pEaJIbHOIO U HUJCAIBHOTO, XapaKTepe OTpa)KeHUs
MaTeMaTUYECKOW HAyKOM SIBJICHUM U IIPOLIECCOB PEAJIBHOIO MUPA, MECTE TEOMETPUN B
CUCTEME HAYK U POJM MATEeMaTHYE€CKOr0 MOJEIMPOBAHUSA B HAyYHOM MO3HAHUU U B
IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS 00yJaromuXxcs, a
TaK)K€ KaueCTB MBILUICHUS, HEOOXOAUMBIX JJIs aJIallTal[ii B COBPEMEHHOM OOIIECTBE.

["'eomeTpus siBisieTCs OJHUM U3 0a30BBIX IIPEIMETOB HA YPOBHE CPETHETO 00IEro
oOpa3oBaHUs, TaK Kak OOECIEeYMBAET BO3MOXKHOCTb HM3YYEHHUS KakK JMCLUUILIUH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTApHOM.

Jlornyeckoe wMbllUIeHHE, (QOpMUPYEMOE MpU HU3YYEHUU OOy4YaroIIUMHUCS
NOHATUIHBIX OCHOB F'€OMETPUM U MIOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUN B
XOJI€ peUIeHUs] TEOMETPUYECKHX 3a/1a4, YMEHHUE BBIBUTaTh U ONPOBEPraTh FMIOTE3BI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO 1UKJIA,
B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHre opueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JAedTenpbHOCTH dYenoBeka. OpueHTanusi YejJoBeKa BO BpPEMEHU U
IPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE €r0 COLMAIBHOTO OBITHS, (hOpMa OTpaKEHUS
OKPYXaIOIEro MUpa, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOTO MpeoO0pa3zoBaHus
nerucTBUTENbHOCTH. OnepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3zaMu OObEIUHSIET
pa3Hble BHUIbl y4eOHOM U TpPYAOBOM JEATEIBHOCTH, SBISIETCS OJHUM U3
npo(hecCHOHANBHO Ba)KHBIX KaueCTB, MOSTOMY aKTyalibHa 3aj1adya (popMHpOBaHUS Y
OOy4YaronMXcsi MPOCTPAHCTBEHHOI'O MBIIUJICHUSI KaK Pa3HOBUIHOCTH OOpa3HOIo
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPAaKTUYECKOU
JEATEIbHOCTH 110 MHOTUM HaITPaBJIEHUSIM.

[lens ocBoeHuUs: mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 6a30BOM YpPOBHE
oOydeHuss — o0O1eo0pazoBaTeIbHOE U OOIIECKYJBTYPHOE Pa3BUTHE OOYYAIOIIMXCS
yepe3  oOecriedeHHEe  BO3MOXKHOCTH  MPHOOPETEHUsT M HCIOJb30BaHUsA
CHUCTEMAaTUYECKUX T€OMETPUUECKUX 3HAHWUN M JIEUCTBUH, CIEU(PUUHBIX TE€OMETPUH,
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BO3MOXKHOCTH YCIIEIIHOTO MPOAODKEHUs OO0pa30BaHMA IO CIIELMAJIBHOCTSAM, HE
CBS3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IpuopureTHbIMU 3a/1a4aMU OCBOEHUS yueOHOro Kypca «I'eoMeTpun» Ha 6a30BOM
ypoBHe B 10—11 knaccax sABisitoTCA:

(dopMupoBaHUE MPEACTABICHUS O TEOMETPUH KaK YaCcTU MUPOBOM KyIbTYpHI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM; (POPMUPOBAHKE MPEICTABICHUS

0 MHOTOI'PAHHUKAX M TEJIaX BPALIECHUs KaK
O BAXXHEHMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIOIIMX OINMUCHIBATH M HU3Yy4aTb
pasHble SIBJICHUS OKPY’KaloLIEro Mupa; (OpMHUpPOBaHME YMEHHUS paclo3HaBaTh Ha
4epTekKax, MOJAEIAX U B PEAIbHOM

MUpPE MHOTOTPAaHHUKH U T€Jla BPAIlCHHs; OBJIAJICHUE METOIaMH PELICHUS 3a1a4 Ha
MOCTPOEHUS Ha U300PAKEHUAX
IIPOCTPAHCTBEHHBIX (PUTYD;

(popMHpOBaHHE YMEHHUS  ONEPUPOBATH OCHOBHBIMH  IOHATHIMHU 0
MHOTOTPAHHHMKAaxX W TeNax BpalleHHWs W HMX OCHOBHBIMM CBOMCTBAMM; OBJIAJICHHE
aJITOPUTMaMH PEILIEHUSI OCHOBHBIX TUIOB 3a]a4, (POPMHUPOBAHUE YMEHUS MPOBOJIUTH
HECJIOKHBIE JTOKA3aTENIbHBIE PACCYKJIEHUS B XOJIE€ PEUIEHUS CTEPEOMETPUYECKUX
3a71a4 M 334a4 C NPAKTUYECKUM COAEPKAHUEM; DPa3BUTHUE HWHTEIUIEKTYaJbHBIX H
TBOPUYECKUX  CIOCOOHOCTEM  OOyd4aromuxcs, IO3HABAaTEJIbHOM  AKTUBHOCTH,
UCCIIEIOBATENIbCKUX ~ YMEHUH,  KPUTUYHOCTH  MbIIUICHUS;  (OPMUPOBAHUE
(YyHKUHMOHAJIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUU: YMEHHE pPaclo3HaBaTh
MPOSIBJIICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEN B peajbHbIX
KU3HEHHBIX CUTYyalUsX U MPU U3YyYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBHUCHUMOCTEN M 3aKOHOMEpHOCTEW, (HOpMyIHpOBaTh MX Ha fA3bIKE T'€OMETPUU U
CO3[1aBaTh T'E€OMETPUYECKUE MOJEIHA, NPUMEHATb OCBOCHHBIM T'€OMETPUYECKUI
anmapar JUisi peuieHUsl NPAKTUKOOPUEHTUPOBAHHBIX 3aJlay, WHTEPIPETHPOBATH U
OLICHMBATh MOJyYE€HHbBIE PE3YJIbTaTHI.

OTIUYUTEeNbHOM  OCOOEHHOCTBIO MPOTrpaMMbl 1O TE€OMETPUU  SIBIISETCS
BKJIIOYEHHE B KypC CTEPEOMETPHM B HAudajle €ro M3y4YEHHs 3a/1ad, pellacMbIX Ha
YpOBHE UHTYUTHUBHOTO IMO3HAHMSI, U ONIPEACIIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa
HaJ HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOIO
MBIIIEHUS, CTUMYJUPYET NMPOTEKAaHWE HHTYUTUBHBIX IPOLIECCOB, MOTUBHUPYET K
JAIbHEUIIEMY U3YUYECHUIO MIPEAMETA.

[Ipenmnourenue OTHAETCS HATISAHO-KOHCTPYKTUBHOMY METOIY OOYYEHHs, TO
€CTb TEOPETHMYECKHE 3HAaHMS MMEIT B  CBOEH OCHOBE YyBCTBEHHOCTH
IIPEAMETHONIPAKTUYECKOU NEATEIBHOCTH. Pa3Butne IIPOCTPAHCTBEHHBIX
OpeICTaBiICHU Yy OOydaroluxcsi B Kypce CTEpPeOMETpUU MPOBOAUTCSA 3a CUET
pelleHus 3aa4 Ha CO3/IaHue MPOCTPAHCTBEHHBIX 0OPA30B U 3a/1a4 Ha OTNIEpUPOBAHNE
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MpOCTpaHCTBEHHbIMU oOpa3zamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM  Ha
HaTJISTHOCTh, a OTIEPUPOBAHNE 00pPa30M — B YCIOBUSAX OTBIICYCHHUS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHS €r0 UCXOAHOTO CO/ICPKaHMUS.

OCHOBHBIMH COJZIEPKATEIILHBIMU JTUHUSMHU yaeOHOTO Kypca «I'eometpusi» B 10—
11 xnaccax siBistoTCS: « MHOTOrpaHHUKNY, «IIpsiMble U TIIOCKOCTH B MPOCTPAHCTBE,
«Tena Bpamenus», «BeKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBEY.
dopMUpoBaHUE JOTHYECKUX YMEHUH pacipeesieTCsl He TOIBKO MO COJIep KaTeIbHbIM
JIMHUSIM, HO U T10 ToZaM OOy4eHHUsI Ha YPOBHE CpeTHEro 00111ero 0opa3oBaHusl.

Conepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIAMETHBIM peE3yJbTaTam
OCBOCHMSI TIPOrpaMMbl IO TE€OMETPHUM, PACIPEACIEHHBIM [0 TOoJaM OO0y4YeHus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAICHUE T€OMETPUUECKUMU MOHIATUSIMU
Y HaBbIKAMU OCYLIECTBIISJIOCH MOCJIEI0BATEIbHO U MOCTYATEIbHO, ¢ COOII0IEHUEM
MIPUHIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIOYAIHUCH B OOIIYIO CHCTEMY
r€OMETPUYECKUX MPEJCTABICHUN 00yUaIOIUXCsl, paciupsis u yriayomss e€, oopasys
MIPOYHBIC MHOKECTBEHHBIE CBSI3H.

OO0miee 4ucIO 4YacoB, PEKOMEHIOBAHHBIX JUIs M3YyUYCHHUS Y4eOHOTO Kypca
«I"'eometpus» — 102 gaca: B 10 kiacce — 68 yacoB (2 yaca B Hegento), B 11 kiacce —
34 yaca (1 gac B Hegento).

COJEPXAHUE OBYUYEHUA

10 KJIACC IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MTOHATHS CTEPEOMETPHUH. TOUKa, IpsAMasi, IIIOCKOCTh, TPOCTPAHCTBO.
[TonsiTe 06 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUU
U CJIEICTBHUS U3 HUX.

B3anmHoe pacnonokeHue mOpsAMbIX B IIPOCTPAHCTBE:  IEpECEKaroIIMecs,
IapajuleNIbHbIE U CKPEIIMBAOIIMECS NpsAMbIe. [ lapamienbHOCTh IPSAMBIX U INIOCKOCTEN
B NPOCTPAHCTBE: MApaJUIENbHBIE NPSMBIE B NPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX
NPSMBIX, MNapAJUIEIBHOCTh MPSMOW M IUIOCKOCTH. YTIJBI € COHAIPaBICHHBIMU
CTOPOHAaMHM, YIoJI MEXIy IPSAMBIMHA B IPOCTpaHCTBE. llapamienbHOCTh NIIOCKOCTEN:
NapajyieJbHbIE TUIOCKOCTH, CBOWCTBA NapajuleibHbIX IuIockocTen. [Ipocreimue
POCTPAHCTBEHHbIE (UTYypbl HA IUIOCKOCTH: TeTpasp, KyO, mNapauienenunen,
MMOCTPOEHUE CCUCHUN.

[leprieHAUKYISPHOCTh NMPSAMON U TUIOCKOCTH: TEPIECHANKYJSIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE NapaJUICIbHbIE U EPIEHANKYIIAPHBIE K IIJIOCKOCTH, PU3HAK
NEPIECHINKYJIIPHOCTHA IPSIMOM U IJIOCKOCTH, TEOPEMA O MPSIMOM NEPIECHIANKYISIPHON
IIJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YIOJI MEXAY MPSAMOU U INIOCKOCTBIO, JBYTPAHHBIN
yTOJ1, TMHEMHBIA yToJI ABYTPAaHHOTO yria. [IepreHiuKyisp 1 HakJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT IPSIMOM J10 IJIOCKOCTH, TPOEKLMs (PUryphl Ha
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IJIOCKOCTh. [lepneHANKyYAIpHOCTD IIOCKOCTEN: TPU3HAK MEPIICHANKYISIPHOCTH ABYX
IIocKocTer. TeopeMa 0 TpEX MEPIEHIUKYIApax.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHMKA, BBIMYKJIbIC U
HEBBINTYKJIbIE MHOTOIPDAaHHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpu3ma: n-yrosbHas
npu3Ma, TpaHd U OCHOBAHMSI MPHU3MBI, MpsiMas M HAaKJIOHHAs MpPU3MBbI, OOKOBas U
MOJIHAs TIOBEPXHOCTD Mpu3Mbl. [lapannenenunen, npsMOYroJibHbIN TapalIeIeuIe T
U ero coiicTBa. [lupamuna: N-yrojpHas nupamuia, rpaHd U OCHOBaHUE MHPAMHU/IBI,
OOKOBasi M MOJIHAsI MMOBEPXHOCTh MUPAMUIbI, MPaBUJIbHAS U yCEUYEHHAS] MUPAMMJIA.
OneMeHThl TpU3Mbl U TUpamuabl. [IpaBuiibHbIE MHOTOTPAHHUKH: TOHSITHE
MPaBUJIBHOTO MHOTOTpaHHUKA, TpaBWIbHAs MpuU3Ma W TMpaBUJIbHAS TUPaMHJA,
IpaBUJIbHAS TPEYroybHAs MUpaMUIa U IPABWIIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MpaBUJIBHBIX MHOTOIPAHHHUKAX: OKTa’ap, AOJAEKa3Ip U ukocazap. CeueHus Npu3Mbl U
nUpamMubl.

CummeTpusi B HPOCTPAHCTBE: CUMMETPHUSL OTHOCUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTH. DJIEMEHThl CHMMETPUU B MUpamMuAax, rnapauiesenunenax, npaBHIbHbIX
MHOTOTPaHHHUKAX.

Brruucienue sj1eMeHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yribsl. [lnomanm
OOKOBOW TOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH TMPSMON MPU3MBI, IIJIOMIAh
OCHOBAHMI, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsMOM mpu3Msbl. [lnomans OokoBoi
MOBEPXHOCTU U TMOBEPXHOCTH NPABWIBHOW MHUPAMHUJIBI, TEOpEMa O IUIOMIAIN
yceu€HHou nupamubl. [lonstue 00 00béMe. OOBEM MUPAMUIBI, TIPU3MBI.

[logoOHbie Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXAY IUIOUAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KJIACC Teaa
BpAaleHust

[{unuaapuyueckas MOBEPXHOCTh, 00Opa3yIoye MIIMHIPUIECKON MOBEPXHOCTH,
OCh NUJIUHAPUYECKON TTOBEepXHOCTH. L{unmuuap: ocHOBaHUS U OOKOBas MMOBEPXHOCTH,
oOpasymoIiasi ¥ 0Ch, IJIO0IIA1b OOKOBOM U MOJHON MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yroIlIre KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON nmoBepxHocTU. KOHyC: ocHOBaHME W BepIInHa, oOpasyrolias u
0Ch, TUIOIIAAL OOKOBOM M TOJIHOW MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yromue u
BBICOTA, OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m mmap: 1eHTp, paawyc, AWAMETp, IUIOMAAL TOBEPXHOCTH C(Qepsl.
B3aumHoe pacnonoxenue chepbl M IJIOCKOCTH, KacaTesbHas IJIOCKOCTh K cdepe,
I01aab Chephl.

N3o0pakeHne Ten BpalieHus Ha TNIOCKOCTH. Pa3BEpTka MuIMHIpa 1 KOHYCA.
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KomMOuHanuu Ten BpalieHusi ¥ MHOTOIPaHHUKOB. MHOTOIpaHHUK, OMUCAHHBIHI
okoJo cdepsl, chepa, BNUCAaHHAS B MHOTOTPAHHHK, VJIH TEJIO BPaICHUS.

[Tonsatue 06 o0bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME
IPSIMOYTOJIBHOTO TMapaJijienenumneaa u caeacteud u3 He€. O0bEM HUIMHIIpa, KOHYCA.
OO6bEM 1mIapa u mionanb cepsl.

[TonoOnsie Tena B mnOpocTpaHcTBE. (COOTHOIIEHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenust mwiMHApa (MapaJieIbHO U NEPHEHIUKYISIPHO OCH), CEUCHHUS] KOHYCa
(mapasienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY), CEUYECHHUs 1Iapa.
BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTd U B npocTpaHcTBe. Cllo)KEHUE U BBIYMTAHHE BEKTOPOB.
YMHOKEHHEe BEKTOpa Ha 4ucio. Pa3noxeHue BeKTOopa Mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3amad, CBsI3aHHBIX C IPUMEHEHHUEM
MpaBWJI IEUCTBUM ¢ BeKTOpaMH. [ IpsiMoyToapHas cucteMa KOOpANHAT B IPOCTPAHCTBE.
Koopaunate! Bextopa. [Ipocrelimme 3a1aun B KOOpAUHATAX. YTOI MEXAY BEKTOPAMH.
CkansipHO€ TpPOM3BEAECHUE BEKTOPOB. BbIUUCIEHHE YIIOB MEXAY MPSMBIMU U
IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBI METOJA NpPH PEIICHHWH T€OMETPUYECKUX
3a11ay.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenms B 10 Kkjacce oOydJaronuics TOJYYUT CISTYIOITNC
MIPEIMETHBIC PE3yJIbTATHI:
OTIEpUPOBATH MOHITHAMU: TOYKA, MPSMasi, TIIOCKOCTh;
MPUMEHSTH aKCHOMBI CTEPEOMETPHUH | CIICACTBUS U3 HUX TP PEIICHUN
TCOMETPUYCCKUX  3aJlad;  ONEPUpPOBaTh  MOHATHUSAMH:  TMAPAJUICNBHOCTh U
MEePIEHANKYJISIPHOCTh TPSIMBIX U
IJIOCKOCTEH; KITacCH(PUITMPOBATh B3aUMHOE PACIIOJIOKCHHUE MPSMBIX U TJIOCKOCTEH B
MPOCTPAHCTBE; OMEPUPOBATH MOHATUSIMH: ABYTPAHHBIM YTOJI, TPaHU JIBYTPAHHOTO
yria, peopo ABYrpaHHOTO yTiia, TMHEHHBIA YroJl IBYTPAaHHOTO YIJIa, TpajyCcHas Mepa
JBYTPAHHOTO yTJIa;
OTICpUPOBATh TIOHATHSMH: MHOTOTPAHHHMK, BBINTYKJIBIA W  HEBBIMYKIIBIH
MHOTOTPAaHHHMK,  DJJEMEHThI  MHOTOTPDAHHHWKA, TIPABWJIbHBIH  MHOTOTPaHHUK;
pacro3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHHUKOB (MTMpaMHU/Ia, IPU3Ma,
NPSAMOYTOJIGHBIN — MapajuieNienuiiesi, Ky0); KilacCUpUIIMPOBaTh MHOTOTPaHHUKH,
BBEIOMpAss OCHOBaHUSA I Kilaccuukanmuu  (BBINYKJIBIE W HEBBITYKJIbIC
MHOTOTPAHHHUKH, TPABUIHHBIE MHOTOTPAHHUKH, TMPSMBIE W HAKJIOHHBIC TPU3MBI,
napajUieienuIebl); ONEePUPOBAaTh TOHATHSAMHU: CEKyIlas TIJIOCKOCTh, CEUCHHE
MHOTOTPAaHHHUKOB; OOBSCHSATH NMPHUHIUILI MMOCTPOCHUS CEYCHHUH, HMCIIOIB3YS METO]
38



CJIEJIOB; CTPOUTH CEUEHUSI MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJI CBEpPXY, COOKY,
CHH3Y; pelllaTh 33/1a4d Ha HaX0K/IEHHE TeOMETPUUECKHUX BEJIWYMH M0 o0pasiaM Hiu
aJIrOpUTMaM, IMPUMEHSS W3BECTHbIE AHAINTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMAaTHUYECKHUX 3a/lady Ha BBIUMCIEHHE DPACCTOSIHUM MEXIy IBYMS
TOYKaMH, OT TOYKH JI0 IPSAMOi, OT TOUKHU JI0 TUIOCKOCTH, MEXIY CKPEIIMBAIOIUMHCS
OpsIMBIMU; PEILATh 337]a4l Ha HaXO0XJIEHUE T€OMETPUUYECKUX BEJIIMYMH 1O oOpa3uam
WIM aJIrOpuTMaM, NPUMEHSS H3BECTHBIE AHAIMTUYECKUE METOIbl NPHU PEIICHUHU
CTaHJAPTHBIX  MAaTeMAaTHMYECKUX  3a7Ja4 Ha  BBIYMCIEHUE  YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSMBIMHU, MEXIY NPSIMON U MIIOCKOCTHIO, MEXKIY IUIOCKOCTIMH,
JBYTPaHHbBIX YTJIOB; BBIYUCIATH O0BEMBI U TUIOLIA/IM TOBEPXHOCTEH MHOIOTPAaHHUKOB
(mpusma,
nupamMuza) ¢ mpuMeHeHueM (hopmyJi, BBIUUCIATh COOTHOUIEHUS MEXAY IIIOMAIIMU
NOBEpXHOCTEH, 00BEMaMH MOJOOHBIX MHOTOIPAHHUKOB; ONEPUPOBATH MOHATHUSIMHU:
CUMMETpPHS B IPOCTPAHCTBE, LIEHTP, OCh U TUNIOCKOCTh
CUMMETpPUH, LEHTP, OChb M IUIOCKOCTh CHMMETpUM (UTYpBl; HU3BJIEKaTh,

peoOpa30oBbIBATh U UHTEPHPETUPOBATH UH(POPMALIHIO
O MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YEPTEXKAX U
PUCYHKaX; IPUMEHSTh FreOMeTpUUecKue (HaKkThl JUIsl pELICHUSI CTEPEOMETPUUECKUX
3ajad,
IIPEATOIATAOIINX HECKOJIBKO IIAr0B PEIICHHUS, €CIU YCIOBHUS IPUMEHEHUS 3aJaHbl B
SBHOU (popme;

OPUMEHATh  NPOCTEWINME  NPOrpaMMHBIE  CpeAcTBA M 3JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a7a4; IPUBOIHUTH

IPUMEPHI MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEN B MIPUPOJIE U )KU3HHU,
pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE; IPUMEHSTH ITOJTyYEHHBIE
3HAHMS HA MPAKTHUKE: AaHAIU3UPOBATH PEAIbHBIE CUTYALMH U NIPUMEHATh U3YUCHHBIC
MOHATUS B TMpoOIleccCe TMOUCKA pEIICHUS MaTeMaTH4ecku CchOpMYIMPOBAHHON
po0IeMbl, MOJIECIUPOBATh PEATIbHBIE CUTYallMM HA SI3bIKE T€OMETPHUH, UCCIEI0BAThH
IIOCTPOEHHBIE MOJEIM C HCIOJIb30BAHMEM TIE€OMETPHUUYECKUX IOHSATUHA U TEOPEM,
anmapata ajireOppl, pelaTh NPaKTHUYECKUE 3aJauyd, CBS3aHHbIE C HaXOXXICHUEM
r€OMETPUYECKUX BEJIUUHH.

K xonity o0ydyenust B 11 kiacce o0yyaromuiics HayqYuTCs:

OMepupoBaTh TMOHATUSMU: I[WJIMHIPUYECKAsh IOBEPXHOCTb, OOpa3yroume
WIMHIPUYECKON MOBEPXHOCTH, LIMIUHAP, KOHUYECKasi MOBEPXHOCTh, 00pa3yroue
KOHUYECKOM MOBEPXHOCTH, KOHYC, cpeprueckas MOBEPXHOCTh; Paclo3HaBaTh Tela
BpaieHusi (IUIUHAP, KOHYC, cepa U 1map); OOBSACHITH CHOCOOBI MOJTYYEHUs Tel
BpAIllCHUS;
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KJ1acCU(HUIIMPOBATH B3aUMHOE PACITOIOXKEHUE CPEPhI U TUIOCKOCTH; OIIEPUPOBATH
MOHATUSMU: MIAPOBOM CETrMEHT, OCHOBAHHWE CETMEHTA, BBICOTA CETMEHTa, IapOBON
CJIOH, OCHOBAaHHME IIAPOBOTO CJIOsl, BBICOTA IIAPOBOTO CIIOS, IMAPOBOM CEKTOP;
BBIYHCIIATh 00BEMBI U TIOMIAIN TIOBEPXHOCTEH TEJl BPAIlCHHS], TCOMETPHUSCKHIX
TEJ ¢ MPUMEHEHHEM (OPMYJI; ONIEPUPOBATh MOHATHSIMHU: MHOTOTPAaHHHUK, BIIUCAHHBIH

B c(hepy M OIUCAHHBIH
OK0JIO cepbl, cdepa, BIIMCAaHHAS B MHOTOTPAHHUK HMJIM TEJIO BPAICHHS; BBIYHCIIATH

COOTHOIICHHS MKy TUTOIIQISIMU TTIOBEPXHOCTEH B 00bEMaMu
IMOJOOHBIX TENI;

N300pakaTh U3ydaeMble GUTYPHI OT PYKHA U C TPUMEHEHUEM TTPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB; BBITIOJHSTH (BBIHOCHBIC) INTIOCKHE YEPTEKHU U3 PUCYHKOB

IPOCTBIX 00BEMHBIX
buryp: Buj cBepxy, COOKY, CHU3Y, CTPOUTh CEUCHHS T/ BPAIICHUS;

W3BJIEKATh, HHTEPIPETHPOBATH 51 npeoOpa30BEIBATH uH()OpMAITHIO
O MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha YepTekax U
PHCYHKaX; OIIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATD JEUCTBUS CJI0KCHUSI BEKTOPOB, BRIUMTAHUS BEKTOPOB M YMHOKCHUS
BEKTOpA Ha YHCIIO, 0OBSICHATH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIat0T; IPUMCHSITh

MIPaBUJIO MTapalIeIeTUIICa;

OTICPUPOBATh TMOHATHUSIMH: JCKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJ MEXKIY
BEKTOpaMH, CKAJIIPHOE TPOU3BEACHHE BEKTOPOB, KOJUIMHEAPHBIE W KOMILIAaHAPHBIC
BEKTOPBI;, HAXOJIUTh CYMMY BEKTOPOB U IPOM3BEICHUE BEKTOPA HA YHCIIO, YTOJI MEXKTY
BEKTOpaMH, CKaJsIpHOE IIPOM3BEACHUE, pacKIaaplBaTh BEKTOpP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM; 3a7aBaTh INTOCKOCTh YPAaBHEHUEM B ICKAPTOBON CHCTEME
KOOPJIMHAT; TPUMEHITh T€OMETpUUYCCKHE (aKThl JIJIST PEIICHUS CTEPEOMETPUUYECKHIX
3aj1ad,

MIPEANOJIaraoIfX HECKOJIBKO IIaroB PEIICHUs, €CIN YCIOBHS IPUMEHEHUS 3a]]aHbl B
SBHON (opMe; pemarh NPOCTEHINE TIeOMETPHUUYCSCKHE 3aJaud Ha IPUMCHCHHE
BEKTOPHO-

KOOPJAMHATHOTO METOJa; peIaTh 3aJadd Ha J0Ka3aTelIbCTBO MAaTeMaTHYSCKHUX
OTHONICHUH 1 HAXOXKJACHUE T€OMETPUUSCKIX BEIUYHH IO 00pa3iiamM Wil alrOpUTMaM,
MPUMEHSST NU3BECTHBIC METOJIBI TIPHU PEIICHUM CTaHJIAPTHBIX MaTeMAaTHUYCCKUX 3aJ1ad,
MPUMEHSTH MPOCTEUIIINE TPOTPAMMHBIE CPEJICTBA U SJIEKTPOHHOKOMMYHUKAITMOHHBIC
CUCTEMBI TPU PEHICHUH CTEPEOMETPUYECKUX 3a7ad;, TMPUBOJUTH MPUMEPHI
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIC U KU3HH,

pacro3HaBaTh MPOSBICHNUE 3aKOHOB T€OMETPHH B ICKYCCTBE; IPUMEHSTh MMOTYyUCHHBIC
3HAHMS Ha MPAKTHUKE: aHAIM3UPOBATh PEaIbHBIC CUTYAIlMHM U MIPUMCHSITh U3YYCHHBIC
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IMOHATHA B IIPOLCCCC IIOHMCKA PpCHICHUA MAaTCMATHYCCKH C(l)OpMy.TII/IpOBaHHOI\/'I
HpO6JIeMBI, MOJCINPOBATb PCAJIBHBIC CUTYAIIMU HaA S3BIKC I'COMCTPUH, NUCCICOOBATDH
MNOCTPOCHHBIC MOJCJIM C HCIIOJIBb30BAHUCM TI'COMCTPUICCKUX MOHATUN U TCOPEM,
ariapara aJIF€6pI>I, peuiaTtb IPAKTHYCCKUC 3aldauM, CBA3AHHBIC C HAXOXIACHHUCM
IrCOMCTPHUUYCCKHX BCIIMYHNH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC

HanmeHnoBaHue pa3aciia

(Temsl) Kypca

KomugecTBO
4acoB

OcHOBHOE coJepKaHHe

OCHOBHBIC BUBI ACATCIHBHOCTH
00yJaroIIMXCs
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BBenenue B crepeoMeTpuio

10

OCHOBHBIE MIOHATHSI CTEPEOMETPUH:
TOYKa, MPsMasi, IITOCKOCTh,
npoctpancTBo. [IpaBmina nzoOpaxkeHus
Ha pUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapajuIeTbHbIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsiTus: nmepecekaronrecs
MJIOCKOCTH, TEPECEKAIOITHECs psiMast
Y TUTOCKOCTb.

3HAKOMCTBO C MHOTOI'PaHHUKAaMH,
n300pakeHrue MHOTOIPaHHUKOB Ha
pUCYHKaX, Ha MPOEKIIMOHHBIX
yeptexkax. HauanbHbie cBeieHUS O
KyOe U TupaMujie, UX Pa3BEPTKU U
Mojienu. CeuyeHns MHOTOTPaHHUKOB.
ITousiTre 00 aKCHMOMATHYECKOM
MIOCTPOEHUM CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPHUU U CIECACTBUS U3 HUX

AKTYyaau3upoBaTh (HakThl U
METO/IbI IJITAHUMETPHUH, PEICBAHTHBIC
teme. [losryyaTs peacTaBieHus O
IPOCTPAHCTBEHHBIX (PUTYypaXx,
pa3buparhb mpocTenIe npaBuia
U300pakeHHsI 3TUX QUTYP.
N300paxarh NpsMyIO U INIOCKOCTh Ha
PHUCYHKE.

Pacno3HaBaTh MHOTOIDAaHHUKH,
nupaMuay, KyO, Ha3bIBaTh UX
DIIEMEHTHI.

JlejaTh pUCYHOK Ky0a, TUpaMU/IbI,
HaXOJUTh OMIMOKH B HEBEPHBIX
M300paKeHUSIX.

3HAKOMHUTBHCA C CCUCHUSIMH, C
METOJIOM CJICJIOB; UCII0JIb30BaTh
JUUT IOCTPOCHUS CEYECHUS METO/T
CJIEZIOB, KPaTKO 3aMUChIBATH
IIarv MOCTPOCHUS CEUCHUS.
Pacno3HaBaThb BUJ ceUeHUS
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Y OTHOULIEHUH, B KOTOPBIX CEYCHUE
nenut pedbpa Kyda, HaXOJAUTh IUIONIA b
CCUCHMUSI.

Ucnoan3oBath nogodue npu
pEIICHNH 3a7]a4 Ha IOCTPOCHNE
CECUYCHHU.

3HAKOMHUTBCS C
AKCHOMAaTUYECKAM TTOCTPOCHUEM
CTEPEOMETPHUH, C AKCHOMAMU
CTEPEOMETPHUH U CIICICTBUSIMH U3
HuX. WJLUTI0CTPUPOBATh aKCHOMBI
PUCYHKAMH U TIPUMEPaMH W3
OKpY’Karolei 00CTaHOBKHU

[IpsiMbIE U TITTIOCKOCTH B
IPOCTPAHCTBE.

[TapajuteTIbHOCTD MPAMBIX
Y TTIOCKOCTEN

12

B3auMHOE pacnoyioKeHUe MPSMBIX
B IIPOCTPAHCTBE: NEPECEKAOIIUECS,
napajuiebHbIE U CKPELIUBAIOIINECS
psIMbIE.

[TapajuteTIbHOCTD NPAMBIX U
TUIOCKOCTEMN B ITPOCTPAHCTBE:
[apajuieabHbIE IPSMBIE B
MPOCTPAHCTBE; MAPALIEIBHOCTD TPEX
MPSAMBIX; TAPAJUIETbHOCTh NPSIMOU U
TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YT OJI
MEXIY IMPSAMBIMHU B IPOCTPAHCTBE.

AKTYaau3upoBaThb GaKThl U METOJIbI
TJIAHUMETPHH, PEICBAaHTHBIC TEME,
MPOBOAUTH aHAJIOTHUH.

IlepeyncasiTb BO3MOXKHBIEC CTIOCOOBI
PAacMoJIOKEHUS IBYX MPSIMBIX B
MPOCTPAHCTBE, MILTFOCTPUPOBATH UX
Ha npumepax. /laBpaTe onpeaeieHue
CKPELIMBAIOIINXCS MTPSAMBIX,
dhopMynHpoBaTh TPU3HAK
CKPEIIMBAIOIINXCS MTPSMBIX U
IIPUMEHSITh €0 MPU PELIEHUN
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[TapannenbHOCTh NIIOCKOCTEN:
napasuielibHbIE INIOCKOCTH; CBOMCTBA
MapajuieNIbHbIX MJIOCKOCTEN.
[Ipocreimme NpoCcTpaHCTBEHHBIE
(burypsl Ha IIIOCKOCTH: TETPAdIP, KYO,
napajuie’enunesa; NoCTPOCHHE
CEeYCHUN

3a7ad4.
Pacno3naBarh npusMy, Ha3bIBaTh €€
AJIEMEHTHI.

Crtpourtsb ceueHus IpU3Mbl Ha
TOTOBBIX YEPTEXKAX.

IlepeyucasiTb BO3MOXKHbIE
CHOCOOBI B3aMHOTO PaCOJIOKEHUS
MPSAMOM U TNIOCKOCTH B
IIPOCTPAHCTBE, IPUBOIUTH
COOTBETCTBYIOIME IPUMEDPHI U3
peasibHOM ku3HU. [laBaTh
onpeeseHue MapauieIbHOCTH
MPSAMON U IIJIOCKOCTH.
D®opMyJIHPOBATH MPU3HAK
MApAJUICIIBHOCTH MIPSMOUN U
IJIOCKOCTH, YTBEPKICHUE O IIPAMON
[IEPECEUYCHNUs IBYX IIJIOCKOCTEH,
MIPOXOAIIMX Yepe3 NapajlIeIbHbIC
MpsSMBIE.

Pemars npaktuyeckue 3agauu

Ha MOCTPOCHUE CEUCHUN
MHOT'OIPaHHHMKA.
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OO0BbsACHATH CTy4au B3aUMHOIO
PAaCIOJIOKEHUS TTIOCKOCTEM.

JlaBaThb onpenejieHue napauuiesbHbIX
IJIOCKOCTEW; MPUBOJUTH IPUMEPHI
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U3 PEATBHOU KA3HU U OKPYKAIOIIEH
00CTaHOBKH, WJUTIOCTPUPYIOLIUE
MAPAJIIEITBHOCTD TIIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
NapajuieIbHOCTH JIBYX IJIOCKOCTEH,
CBOICTBA NapalIeIbHbIX
IJIOCKOCTEH MPHU PEIICHUU 3a/1a4u Ha
nocrpoeHre. O0bACHATD, YTO
Ha3bIBACTCS MapaJljieIbHBIM
MIPOEKTUPOBAHUEM U KAK
BBITIOJTHSAETCS POCKTUPOBAHUE
¢dburyp Ha ruiockocts. M300paxkarh
B [MAPAJJIETBHON IPOECKLINH
pa3JIMYHbIE TEOMETPUUECKHE
¢burypsl.

MoaeaunpoBarhb peaIbHbIE CUTYaLIU
Ha $3bIKE TE€OMETPHUH, HCCIENI0BAaTh
MIOCTPOCHHBIE MOJIENN

C UCIIOJIb30BaHUEM F€OMETPUUYECKHUX
TTOHSITHH.

Hcnoab3oBarth 1pu pelieHun
3a71a4 Ha IOCTPOCHUE CEYCHUH

IOHATHC MMAPAJIJICIIBHOCTH,
IMIPpU3HAKU U CBOMCTBA
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MmapaJuICJIbHBIX IIPAMBIX Ha
IINTIOCKOCTH
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[leprieHIUKYIJISIPHOCTD
IPSIMBIX U IUIOCKOCTEN

12

[leprieHIUKYJISIPHOCTD NPSIMON U
IJIOCKOCTH: IEPIIEHIUKYIISIPHBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBbIE
IapajuleNIbHbIE U
NEPIEHANKYJIIPHBIE K IUIOCKOCTH,
IIPU3HAK [EPIECHIUKYIIIPHOCTH
IIPSAMOU U TTOCKOCTH, TEOPEMA O
MPSAMOM NIEPIICHAUKYIIIPHOU
rockoctu [leprieHaukyssip u
HAaKJIOHHBIE:

pPAcCTOSIHME OT TOYKH JI0 MJIOCKOCTH,
pPAcCTOSIHUE OT IPSIMOM 10 MIIOCKOCTH

AKTYyaJau3upoBaTh (HaKTbl 1 METO/IbI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME,
MIPOBOAUTH aHAJIOTHH.
OO0BSACHATDH, KAKON yron
HAa3bIBACTCS YIJIOM MEXAY
IIEPECEKAIOIIMMHUCS MPSIMBIMH,
CKpELIMBAIOIINMHUCS NPSMBIMU B
npocTpaHcTse. JlaBaTh
onpeneJeHue NeprueHINKyISIPHbBIX
MPSIMBIX U TIPSIMOM,
NEPIEHANKYIISIPHOM K IIJIOCKOCTH.
HaxomuTsp yriel Mmexny
CKPEILMBAIOIINMUCS IPSIMBIMU B KyOe
Y IUpamMue.

IIpuBoauTh NpuMepsI U3
pEaIbHOM KU3HU U OKPYKAOLIEH
00CTaHOBKH, WJUTIOCTPUPYIOLITHE
NEPHEHANKYIIPHOCTD IPSIMBIX B
IIPOCTPAHCTBE

Y TIEPIEHAUKYJIIPHOCTH MPAMOU K
IIJIOCKOCTH.

DopMyJaHPOBATH NPU3HAK
NEePHEHANKYJISIPHOCTH TPSIMON U

MJIOCKOCTH, IPUMEHSTH €ro Ha
MPaKTUKE: OOBICHATH

50



MePIEHANKYJISIPHOCT pedpa Kyda u
JMArOHAJIM €r0 TPaHu, KOTopas ero

o1
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HE COIEPKUT, HAXOUTh JITTUHY
auaroHaiau Kyoa. Beraucisats
BBICOTY IPABUJIBHOM TPEYTOJIBHON U
MPABWIBHOU YETHIPEXYTOJIBHOU
MUpaMUJI 1o JJIMHaM peodep.

Pemarsb 3a1aun Ha BEIYUCIICHUS,
CBS3aHHBIE C NEPIICHIUKYIJISIPHOCTBIO
IIPSIMOU U TIOCKOCTH, C
UCIIOJIb30BaHUEM [IPU PELLICHUH
IJIAaHUMETPUYECKUX (PAKTOB U
METOJOB.

OOBLSACHATD, YTO Ha3bIBAIOT
MEPIICHIUKYJISIPOM W HAKJIOHHOW U3
TOYKM K TUJIOCKOCTH; MPOCKIMEH
HaAKJIOHHOH Ha IJIOCKOCTb. OOBICHATD,
YTO Ha3bIBAETCS PACCTOSHHUEM:  OT
TOYKHM  JI0  IUIOCKOCTH,  MEXIY

rapasuieIbHbIMU TIJIOCKOCTSIMU;
MEXAY NPAMOM W TMapajuIeNbHOM €U
IIOCKOCTBIO; MEKITY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.

Haxoaurthb 3T paccTOsIHUS B MPOCTHIX
clyyasx B KyOe, mupamuje, Mpu3Me.
MopeaupoBarh peajbHbIE CUTYallUU
Ha S3bIKE TE€OMETPUM, MCCIEAO0BATH
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IOCTPOCHHBIC MOACIIN
HCIIOJIB30BAHUCM I'COMCTPHUICCKHUX
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HOHATHMH.

Ucnoan3oBaTh npu pelieHUH 3aaa4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSAMOYTOIBHBIX
TPEYTOJbHUKOB
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YTl MEXAY IPSMBIMH U
IIJIOCKOCTAMU

10

VYTIIbl B IPOCTPAHCTBE: YOI MEXKTY
PSIMOM U IITIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, TUHEHHBIN YroJl ABYTPAHHOTO

yria.
[lepneHANKYISIPHOCTD TUIOCKOCTEH:

MPU3HAK NEPIECHIUKYISIPHOCTH JBYX
mIockocren. Teopema o Tpéx
NEPIEHANKYIIAPaX

AKTYyaJau3upoBaTh (HaKTbl 1 METO/IbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.

JlaBaThb onpeaesieHue yria Mexmy
IIPSIMOU U TIOCKOCTBIO,

bopMyIUpOBaTh TEOPEMY O TPEX

NEePHEHANKYIIIpax U 0OpaTHYIO K HEMl.

Haxoauthb yros Mexay npsiMmou u
IJIOCKOCTBIO B MHOTOTPAHHHUKE,
paccTosiHUE OT TOYKHU [0 IPSIMON Ha
IJIOCKOCTH, UCIIOJIB3Ysl TEOPEMY O
Tpéx nepneHauKysapax. [lposoaurs
Ha YEPTEKE NEPIEHAUKYIISAP: U3
TOYKH Ha NPSAMYIO; U3 TOUYKHU Ha
IJIOCKOCTh. /laBaTh onpeacneHue
JBYI'PAHHOTO yIJjla ¥ €ro dJIEMEHTOB.
OOBSICHATH PAaBEHCTBO BCEX
JIMHEWHBIX YIJI0B JBYIPAHHOIO YyIJa.
Haxoaurthb Ha yepTexe ABYIpaHHbIN
yTOJI Ipu pedpe MUpaMuabl, IPU3MBI,
napasuleJIenunea.

56



JlaBaTh onpeneeHue yria MexmIy
IIOCKOCTSAMU. /laBaTh
omnpejaeieHue u (popMyaupoBaTh
NPU3HAK B3aUMHO
MEePIEHIUKYIJISIPHBIX TJIOCKOCTEH.
Haxoauth yriibl MEX1y MIOCKOCTSIMU
B KyOe U nmupamuze.

HNcnoab30BaTh 1py peLICHUH 3a/1a4
OCHOBHBIC TEOPEMBI U METO/IbI
TJIAHUMETPHH.

MoaeaunpoBaTh peajibHbIEC CUTYaIluU
Ha S3bIKE I€OMETPUH, MCCIeI0BATH
MMOCTPOEHHBIE MOJICIIH

C MCIOJIb30BaHUEM T€OMETPUUECKUX
MMOHSTHH.

HUcnonb30BaTh 1py peLICHUH 3a7a4
Ha MOCTPOCHUE CEUCHUN
COOTHOUIIEHHUS B MPSIMOYTOJILHOM
TPEYrOJIbHUKE
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MHororpaHHUKH

11

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC
AJIEMEHTBI MHOI'OTPaHHUKA,
BBIITYKJIbIE U HEBBIIYKJIbIE
MHOT'OTPAHHUKHU; Pa3BEPTKA
MHOTOTPAHHHUKA.

[Tpusma: n-yrosibHas mpu3Ma; rpaHu

AKTYaJIU3UPOBATH (PAKTHI U METOIbI
MJIAHUMETPHH, PEJICBAHTHBIE TEMe,
npoBoauTth aHajgoruu. JlaBaTh
onpeaejeHue

napasuiesienunesia, pacno3HaBaTh €ro
BUJbI U U3y4aTh CBOKCTBA.

Y OCHOBAHUSI IPU3MBIL; IIpsAMasi U
HAKJIOHHAs! TPU3MBbI; OOKOBasI U
IIOJIHAsI TOBEPXHOCTH IIPU3MBI.
[Tapayutenenumer, IPAMOYTOJIbHBINA
NapajyIeJIeUIe] U €ro CBOWCTBA.
IIupamua: N-yronpHas nupaMmuiaa,
IPaHy U OCHOBAaHUE NTUPAMUJIBI,
OOKOBasi M MOJHAs TOBEPXHOCTh
MMUPAMU/IBL; IPABUJIbHAS U
yceu€HHas MUpaMuaa.

DneMeHTHI IIPU3MBI U ITNPpaMHU/JIBbI.
HpaBI/IJ'IBHble MHOTOI'PaHHUKHU:
IMOHATHC IIPABHUJIILHOI'O

MHOT'OTPaHHHKA; MPaBUIIbHAS TPU3Ma
Y MpaBUJIbHAS MUPAMUIA; MPaBUIIbHAS
TPEyToJbHAs MUpaMUIa U
MpaBUJIBHBIN TETpasap; KyoO.

JaBathb onpeneneHue nupaMuisl,
pacno3HaBaTh BUJbI IUPAMU],
(popmysnupoBaTh cBoiicTBa pEOED,
IrPaHEU U BBICOTHI ITPABUILHOU
MUPAMUJIBI.

Haxoauthb miomaaps NoJHOU U
OOKOBOM MOBEPXHOCTH MUPAMUJIBI.
JaBaThb onpenesieHre yCEUYEHHON
MMUPAMU/IbI, Ha3bIBATh €€ JJIEMEHTHI.
DopMyJHPOBATH TEOPEMY O
IJI0IIa I OOKOBOM IMMOBEPXHOCTH
MIPAaBUJILHON YCEUEHHOM ITUPAMULBI.
PemaTh 3a1aun Ha BEIYHCICHHUE,
CBSI3aHHBIC C MUPAMUIAMU, a TAKKE
3aJ1a4l Ha MIOCTPOCHUE CEUEHUM.

JlaBaThb onpenejieHue IpU3MBblL,
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[IpencraBiienre 0 MpaBUIbHBIX
MHOTOIPAaHHHUKAX: OKTa3Ip,
TOJIEKa’Ip U UKOCASIP.

CumMmMmeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOYKH,
MPSAMOU, TFIOCKOCTU. DIJIEMEHTBI
CUMMETPUU B IIMPAMHUJIAX,
napajuleJIenuneaax, NpaBUIbHbIX
MHOI'OTPaHHUKAX.

pacno3HaBaTh BUJIbI [IPU3M,
H300paxkaTh MPU3MbI HA YEPTEKE.
Haxoaurs miiomaas moJIHoON Wik
OOKOBOI1 TOBEPXHOCTH MPU3MBI.
N3y4yars cooTHOLIEHUS Diliiepa
ISt yncia péoep, rpaHeil U BepIIuH
MHOTOTPaHHHKA.

I/I3yanL BU/BI IPABUJIbHBIX
MHOTI'OI'paHHUKOB, UX HA3BAHHA
H KOJIMYCCTBO rpaHeﬁ.
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Beruncnenue AIIEMEHTOB
MHOTOTPaHHHUKOB: p&Opa, JAMaroHai,

YIJIBI. [Inomans OOKOBOM
MMOBEPXHOCTH M MOJIHOW MOBEPXHOCTHU
pAMOMN MIPU3MBI, IJI0Iaab

OCHOBaHUM, TeopemMa O OOKOBOM
MTOBEPXHOCTH IPSIMOM TIPU3MBEI.
[Inomans OOKOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIHLHON MUPAMUJIBI,
TeopeMa O IUIomAaAd  OOKOBOM
MMOBEPXHOCTH YCCUEHHOW MTUPAMUJIBI

N3yuyaTh cuMMETpHIO
MHOTOIrpaHHUKOB. OOBACHATH, KaKHE
TOYKH HA3bIBAIOTCS CHUMMETPUIHBIMU
OTHOCUTEJIBHO TaHHOM TOYKH,
IIPSMOU WJIU TTTIOCKOCTH, YTO
Ha3bIBAIOT LICHTPOM, OCBIO WJIH
IUIOCKOCTBIO CUMMETPUH (QUTYPBI.

IIpuBoauTH NPpUMeEPHI
CUMMETPUYHBIX (PUTYp B apXHUTEKTYpE,
TEXHUKE, IPUPOJIE.

MoaeaupoBarh peaabHbIC CUTYALlUU
Ha S3BIKE T€OMETPHH, MCCIIECIOBATh
MTOCTPOCHHBIC MO/JICITH v
WCITOJIb30BAaHUEM  T'E€OMETPUUYECKHUX
MOHSITHH, WCIOJB30BaTh IOJ00ME
MHOTOTPAaHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

ITousarue 00 00bEMe. OOBEM

MMUPAMUIbI, TPU3MBI

AKTYyaaIu3upoBaTh (HakThl
U METO/Abl TUIAaHUMETPHH,
peeBaHTHBIC TEeMe.
OOBACHATD, KaK
U3MEPSIOTCA OOBEMBI Tell,
MpOBOAS  AHAJIOTHUIO  C
U3MEpPEHNEM IJIOIIAIEN
MHOT'OYTOJIbHUKOB.
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D®opMyIHPOBATH

OCHOBHBIE CBOMCTBA
00BEMOB. HN3y4ars,
BLIBOJIHUTD (hopmyJibl

00bEéMa  MPAMOYTOIBHOTO
napajienenuneaa, mpu3Mbl

Y IUpaMUbl.

Boruuncjasars 00bEM MIPU3MBI U
NUpaMUBbI [0 UX JIEMEHTaM.
IIpuMeHATH 00BEM AJIS pELLICHUS
CTEPEOMETPUYECKHUX 3a4ad U JIIs
HAaXOXKJEHUS TEOMETPUUECKUX
BEJINYMH.

MoaeaupoBarb peaibHBIE CUTYAIUU
Ha SA3BIKE T'€OMETPUH, HCCJIeA0BATH
MOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
MOHSATHUH
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[loBTOpEHuE: CeUYEeHUS, 4 CrponTh cCeUYeHHE MHOTOIPAaHHHKA
pPacCTOSIHUS U YTJIbI METOJIOM CJIE0B.
. /laBaTh ompeaejieHHe PACCTOSIHUSA
[TocTpoenue ceuenni
MEXy Urypamu.
B MHOTOTPAaHHUKE.
. HaxomuTh paccTosiHuE MEXIY
Beluncienne paccTOsSTHUN: MEXIY
. MapajuieIbHbIMU TIOCKOCTSMHU
JByMSI TOUKaMH, OT TOUKH JI0 TIPSIMOH, paiuie OCKOC ’
OT TOUKH 110 INIOCKOCTH; MEKIY MEXY IJIOCKOCTBIO ¥ NapAJIJIEbHON
CKPELIMBAIOIINMHUCS MPSIMBIMHU. el IpsSIMOi, MEXIY
Berauciienue yrios: MEXIy CKPCIIMBAOIIUMUCS IIPSIMBIMH.
CKPEIIMBAIOIINMHUCS PSIMBIMU, CTpONUTD IMHEHHBIH yrom
MEXKly IPSIMOM U IIJIOCKOCTBIO,
JBYTPAHHOTO yIja Ha YEepPTEXKE
JIBYTPaHHBIX YTJIOB, YIJIOB MEXIY
MHOTOIPAHHHMKA U HAXOIUTh €ro
IJIOCKOCTSIMU
BEJINYMHY.
HaxoauTh yriibl MeX1y IIOCKOCTSAMHU
B MHOTOTPaHHHUKAX
OBIIEE  KOJIMYECTBO 68
YACOB I10 I[TPOT'PAMME
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11 KIJACC

OcHOBHOE coiepKaHne

HanmenoBanue pasaena  KoiaudecTBo OcHOBHBIE BUIBI ACSTEIBHOCTH
(TemnI) Kypca 4acoB 00yYarOIIMXCs
Tena BpanieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJTu3uPoOBaATh (PaKTHl U METOIBI

JTUAMETP; TUTOIIA (b TOBEPXHOCTH
cdepbl. BzanMHoe pacmionoxeHue
chepbl U TIIOCKOCTH; KacaTeIbHast
TUTOCKOCTH K cepe; TUToIIaIb
chepnl. M3o06pakenue cdepsl, mapa
Ha rmiockoct. CedeHus mapa

IUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.

JaBaTh onpenesenus chepsl 1
miapa, ux LeHTpa, paauyca, TnaMeTpa.
Omnpepeasitb chepy Kak purypy
BpAIICHUS] OKPYKHOCTH.
HccaenoBatb B3auMHOE
pacrojoxxeHue chepbl U MI0CKOCTH,
IBYX c(ep, HIIIIOCTPUPOBATH 3TO HA
YepTekax U pUCYHKaAX.
D®opMyJIHPOBATH ONIPEICIICHUE
KacaTeJIbHOM TIOCKOCTH K cepe,
CBOMCTBO U MPU3HAK KaCcaTEIbHOU
IJIOCKOCTH.

3HAKOMUTBCSH C T€OAC3NICCKUMHU
JUHUSMU Ha cepe
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Hunuuapuyueckas TOBEPXHOCTD,
0o0pa3yronme NUINHIPUIECKOM
MOBEPXHOCTH, OCh IWJIUHAPUYECKON
MOBEpXHOCTH. L{unuHIp: OCHOBaHUS
1 OOKOBasi MIOBEPXHOCTb,
oOpa3ymolas 1 oCb; IJIOAAb
OOKOBOM U MOJIHOW TOBEPXHOCTH.
N3o0pakenue muIMHIpa Ha
miockocTh. Pa3BépTka nunuuapa.
Cedenust nunuHApa (MIOCKOCTBIO,
MapaJUICIIbHON WU

NEPHEHANKYIIPHON OCH ITUITUHAPA)

OO0BSICHATD, YTO HA3LIBAIOT
LUWJIMHIPOM, Ha3bIBaTh €TI0 3JIEMEHTHI.
N3y4yarh, 00bICHATD, KaK NTOJIYYUTh
HUAJMHJP TyTEM BpalleHUs
MPSIMOYTOJIbHUKA.

BbIBoaAMTH, HCN0JIB30BATH (HOPMYJIBI
JUTSI BBIYMCIICHUS TUTOIIaAN OOKOBOM
MMOBEPXHOCTHU LUIUHAPA.

HN3yuarthb, pacno3HaBaThb pPa3BepTKY
UWINHAPA.

N300pakaTh UUIUHIP U €TO CEYEHUS
TJIOCKOCTBIO, TPOXOISAIIEH Yepe3 €ro
OCb, MAPAJIICITBHON WU
MIEPIICHINKYJIIPHOU OCH.

HaxoauTthb miomagn 3TUX CEUYCHUH.
MopaeaupoBaTh peIbHbIE CUTYaLlUU
Ha SI3bIKE T'€OMETPHUH, UCCJIeI0BATh
MMOCTPOCHHBIE MOJEIN

C UCMOJIb30BaHUEM T€OMETPUUECKUX
NOHATUU
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Konunueckast HoBEpXHOCTB,
o0pa3yronme KOHUIEeCKOH
MIOBEPXHOCTH, OCh U BEPIINHA
KOHHYECKOIN TOBEPXHOCTH.
Konyc: ocHOBaHuE 1 BeplInHA,
oOpa3ymolas 1 oCb; IJIOAAb
OOKOBOM U MOJIHOW TOBEPXHOCTH.
VY ceuénnslil KOHyC: 00pasyrolue
Y BBICOTA; OCHOBaHUA U OOKOBas
MTOBEPXHOCTb.

H306pa}KGHI/IC KOHYCa Ha IINIOCKOCTH.

Pa3Béprka xonyca.

Ceuenust kKoHyca (TIJIOCKOCTHIO,
napajyyieIbHOM OCHOBAaHUIO, U
IJIOCKOCTBIO, IPOXOAIIEN 4Yepe3
BEPIINHY)

OO0BACHATH, KAKOC TE€JI0 HA3bIBAIOT
KPYTOBbIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTEI.

N3yuaThb, 00bACHATD, KaK MOJTYUYUTh
KOHYC MyTEM BpaIllCHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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MN300pakaTh KOHYC U €r0 CEUYCHUS
IJIOCKOCTBIO, IIPOXOISILIEN Yepes
0Cb, U IIJIOCKOCTBIO,
MIEPIIEHIUKYJIAPHOU K OCH.

H3y4yarsb, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BbIBOAMTSH, HCII0/1B30BATH
(bopMyIIbI 7151 BBIYUCIEHUS TII0MATN
OOKOBOI1 MOBEPXHOCTH KOHYCA.
HaxoauTsb 1miomiaj iy ceyeHu,
IIPOXOJAIINX YEPE3 BEPIINHY KOHYCa
WJIY TIEPIIEHINKYJIAPHBIX €TI0 OCH.
OO0BACHATH, KaKOE TEJIO HA3bIBACTCS
YCEUYEHHBIM KOHYCOM.

HN3y4yarnb, 00BbICHATD, KaK €T0
IIOJIyYUTh ITyTEM BPAILLCHUSA
MIPSMOYTOJIBHOW TPAIlCLIHH.
BbIBOAMTH, NPUMEHATH GOpMYITy
I BBIYUCTICHUS TUTOIAAN OOKOBOM
ITIOBEPXHOCTH YCEUEHHOTO KOHYCa
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KomOuHarust tesn BpalieHus 1
MHOTOIPaHHUKOB. MHOTOTpaHHUK,
OTIMICAaHHBIN 0KOJIO chephl; cdepa,
BIIMCAHHAsI B MHOTOT'PAaHHUK WJIH B
TEJIO BpAIICHUS

AKTyaJau3upoBaTh GaKThl © METOJIbI

IUTAHUMETPHH, PEJIEBAHTHBIE TEME,

MPOBOAUTH aHAJIOTHH.
Pemath cTepeoMeTprUIeCKIe
3aJ1a4M, CBS3aHHBIE C TEIaMHU
BpallleH!Us1, TOCTPOEHUEM CEUECHUN
TEJ BpallleHUs, ¢ KOMOUHAUAMU
TEJ BpAIICHUS 1 MHOTOTPAaHHUKOB
Ha HAXO0KJE€HUE T€OMETPUIECKHUX
BenuurH. Mcenosb3oBaTh npu
PEIICHNN CTEPEOMETPUIECKIX 3a1au
IUTAaHUMETpUYECKHe PaKThl U
METO/IbI 3a/1a4M Ha BBIYUCIICHUE U
JI0Ka3aTeNbCTBO.
MoaenupoBarsb peabHbIE
CUTyallud Ha SI3bIKE T'€OMETPHH,
HCCJ1e0BATH TOCTPOCHHBIE MOJIEIN

C UCTIOJIb30BaHUEM I'€OMETPUUECKUX
NOHATUU
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OO0BEMBI TET

[Mousitue 06 00BEMe. OCHOBHBIE
cBorcTBa 006EMOB Tel. O0BEM
UJIUHAPA, KOHYCA.

O0bEM mIapa u riomanb chepbl

AKTYyaJau3upoBaTh (HaKThl 1 METObI
IUIAHUMETPHH, PEIICBAHTHBIE TEME,
IPOBO/IUTH AHAJIOTHH.

BbIBOAMTH, HCNIOJIB30BATH (POPMYIIBI
00BEMOB: MPU3MBI, LIUIUH]IPA,
NIAPAaMHU/JIbl, KOHYCA; yCEUEHHON
IIAPAMUBI U YCEYEHHOTO KOHYCA.
PemaTe crepeomeTpuyecKkue 3aa4u,
CBSA3aHHBIE C BBIYUCICHUEM OOBEMOB.
@opMyTHPOBATH OIIPE/IEIICHNE
IIAPOBOT'0 CErMEHTA, IAPOBOTO CIIOS,
IapOBOI'0 CEKTOPA.

IpumensaTs GopmMyIibr

JUISL HAXOXKACHUSI 00bEMOB IIAPOBOTO
CerMeHTa, IapoBOro CeKTopa
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[TonoOHBIC TEIa B IPOCTPAHCTBE.
CoOoTHOIIIEHUST MEXAY TIOMAIMU
MOBEPXHOCTEHN, 00bEMaMU TTOOOHBIX
Tl

Pemats cTepeoMeTpUUeCcKIe 3a/1a4H,
CBA3aHHBIE C O0O0BEMOM MmIapa U
TIOMIAABIO CHEpHI.

MoaeaupoBaTh peabHbIC CUTyalluu

Ha A3BIKC I'COMCTPHH, HCCIICIOBATb
IIOCTPOCHHBIC MOACIIN

C UCMOJIb30BaHUEM T€OMETPUUECKUX
MIOHSITHM.

AKTYaJu3upoBaTh (HaKThl U METO/IbI
IUIAHUMETPHUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

Pemarhb cTepeoMeTprUCCKHEC 3a/1a4H,
CBSI3aHHBIE C COOTHOILICHUEM
00BEMOB M TOBEPXHOCTEH 10 T00HBIX
TEJ B IIPOCTPAHCTRBE.

MoaeanpoBarb peajibHbIE CUTYALlMU
Ha SI3BIKE TEOMETPHUH, MCCIIEI0BATh
MOCTPOEHHBIE MOJIEIH

C UCIOJIb30BAHUEM I€OMETPUUYECKUX
NOHSITUI

BekTopbl 1 KOOpAUHATHI B
POCTPAHCTBE

10

Bektop Ha miockocth W B
MPOCTPAHCTBE. Cnoxenue u
BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE

AKTYaJTu3uPOBATH (PAKThl U METOIBI
MJIAaHUMETPUH, PEJIEBAaHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.
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BEKTOpA HA 4ncio. Paznoxenne
BEKTOpa N0 TPEM HEKOMILJIaHAPHBIM
BekTopam. IIpasuio
napaJIesIenuIe1a.
Pemenne 3amad, CBA3aHHBIX C
IIPUMEHEHHUEM IIPaBUII ICHCTBUH C
BEKTOpPaMHU.

[IpsamoyrosbHas cucrema

KOOPAMHAT B IPOCTPAHCTBE.
Koopaunate! BekTopa. [Ipocreiimue
3a1a4M B KOOpAMHATAX. YTOI MEXKAY
BekTOpamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.
Beruucnenue yrioB MexIy NPsIMBIMHU
Y TUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIM METO ITPU
pELIEHNH TeOMETPUYECKUX 3a1a4

OnepupoBarh NOHATHEM BEKTOP B
IIPOCTPAHCTBE.

DopMyJIUPOBATH IPABUIIO
rapasuielIenuneaa npy CI0KEHUH
BEKTOPOB.

CriagbiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha  4YHCIIO.
HN3yuyaTh OCHOBHBIE CBOWMCTBA 3THUX
omnepanmil.

JlaBaTh ornpeneneHue npsMoyroJIbHOU
CHUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE.
BrIpa3uTh KOOpIUHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHI[OB.
BeiBOAUTH, HCIOJIB30BATH OpMY.Ly
JUTMHBI BEKTOPA U PACCTOSTHUS MEXKITY
TOYKaMH.

Beipaxkarh ckasipHOE

MIPOM3BEICHUE BEKTOPOB UEPE3 UX
KOOPJIMHATHI, BEIYUCIATH YTOJ MEXKITY
JIBYMSI BEKTOPAMH, IBYMsI TIPSIMBIMU.
Haxoauthb yros Mexay npsiMmou u
IIOCKOCTBIO, YTOJI MEXKAY JIBYMS
IJIOCKOCTSAMH aHATUTHYECKUMU

MECTOAAMHMH.
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BouiBoauTh, MCNOJL30BATH GopMyTy
PACCTOSIHUS OT TOYKH JI0 TUIOCKOCTH
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[ToBTOpeHue, 00001IIEHNE 7 OcHoBHbIe QUTYpHI, pakThl, TeOpemMbl | Pemarts npocreiinve 3a1aun
U CHCTeMaTu3alus 3HaHUU Kypca IUIaHUMETpUH. 3aaaun Ha HaXO0KJECHUE JIUIUH U yTJIOB B
IUTAHUMETPUU U METOJIbI UX reOMEeTPUUECKUX PUTypax,
peLIeHHUS. npuMeHaTh Teopemy [udaropa,
OcHoBHBIE QUTYPBI, (PAKTHI, TEOPEMBI | TEOPEMEI CUHYCOB U
Kypca CTepeoOMEeTpUU. 3a1a4n KOCHHYCOB.
CTEPEOMETPUH  METO/Ib! UX PEWIEHHA | Yoy 0Ty, miommas MHOTOYFOBHHKA,
Kpyra.
Pacno3naBartsp 110100Hb1E
(Gurypsl, HaX0AUTh OTHOIIECHUS
JUTAH ¥ TUIOIIAICH.
Hcnonb3oBaTh IpHu peLIEHUN
CTEPEOMETPUICCKHX 3a/1a49 (PaKThI
¥ METObI TUTAHUMETPUU
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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OEJNEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJBHASA 3AIINCKA

VY4eOHbl Kypc «BeposiTHOCTp W CTaTHUCTHKa» 0a30BOrO YPOBHS SIBISIETCA
IPOAODKEHHEM U Pa3BUTHEM OJHOMMEHHOTO ydeOHOro Kypca ©0a30BOro YpOBHSA
OCHOBHOTO 00111eT0 00pa3oBanus. Y4eOHBI Kypc peaHa3HadeH sl GOpMUPOBAHUSA Y
oOyyarolmuxcs CTaTUCTUYECKON KyJIbTYpbl M MOHUMAaHMUS POJIM TEOPUHU BEPOATHOCTEU
KaK MaTeMaTH4e€CKOr0 MHCTPYMEHTA AJI1 MU3YyYEHUs CIydalHbIX COOBITUM, BEJIMYUH U
nporieccoB. [lpum  wm3ydenmm yueOHOro Kypca 0OOTamaroTcs MPEACTaBICHUS
00yJarolmxcs 0 METoJaxX MCCIEAOBaHN N3MEHYHBOTO MUPA, PA3BUBACTCS TOHUMAaHWE
3HaYUMOCTU U OOIHOCTH MaTEeMaTHYECKUX METOJOB IO3HAHMS KaK HEOThEMJIEMOU
9acTH COBPEMEHHOTO €CTECTBEHHO-HAYIHOTO MUPOBO33PEHHUSI.

Copepxanne yueOHOTO Kypca HalpaBlIEHO Ha 3aKpPEIUICHHE 3HAHUH, MOyYeHHBIX
OpU W3YYEHMHM Kypca Ha ypOBHE OCHOBHOIO OOLIEro oOpa3oBaHMsA, U HAa pa3BUTHE
IPEJCTaBICHUNA O CIy4yalHBIX BEJIMYMHAX U B3aMMOCBA3SX MEXAY HUMHU Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKpY’Karolero Mupa. B pesymprare y
00yJaroIuXxcs T0JKHO COPMUPOBATHCS MPEICTABICHIE O Hanboee ymoTpeOUTEIbHBIX
U oOmMX  MaTreMaTH4YeCKMX  MOJENAX,  MCHOJb3YeMbIX I ONHCAHMS
aHTPONOMETPUUYECKUX U AeMOrpadUueCcKuX BEIUUUH, HOTPEITHOCTEN B pa3IMYHOrO poJia
U3MEPEHHSX, JJIMTEIBHOCTH  O€30TKa3HOW pabOThl  TEXHUYECKHUX  YCTPOMCTB,
XapaKTePUCTHK MACCOBBIX SIBIICHUI U MPOLIECCOB B OOIIECTBE.

B cooTBeTcTBHM C yKa3aHHBIMH IIeIIMA B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTaTUCTUKA» JJI YPOBHS CpellHero oouiero ooOpazoBanus Ha 0a30BOM
YPOBHE BBIJICJIEHBI CIIEAYIOIIME OCHOBHBIE cofepxaTelbHble JUHUU: «ClydaliHble
COOBITHS U BEPOATHOCTHY, «CiydaiiHbIe BETMYUHBI M 3aKOH OOJBIINX YHCET.

Baxnyio dYactb y4eOHOro Kypca 3aHUMAaeT HU3YyUYE€HHE TEOMETPHUUECKOro U
OMHOMHUANBHOTO pACIpeNeNICHN U 3HAKOMCTBO C WX HETMPEPHIBHBIMH aHAJIOTAMU —
MOKa3aTeIbHBIM U HOPMAJIbHBIM PacpeIeICHUSMHU.

Conepxanne muann «CiaydaitHbie COOBITHS U BEPOSTHOCTHY CIIY>)KUT OCHOBOUM JIJIst
dbopMUpOBaHUS TIPEACTABICHUN O paclpele]ICHHH BEPOATHOCTEH MEXIy 3HAUCHUSMU
Clly4allHbIX BEJIMYMH, a TaK)K€ 3Ta JIMHUS HeoOXonuMa Kak 0a3a JuIsl M3y4eHHs 3aKOHa
OoJIbIINX yncesl — GyHAaMEHTAIbHOTO 3aKOHA, ISUCTBYIOIIETO0 B MPUPOJIC U OOIIIECTBE
U UMEIoUIero MareMmathyeckyr ¢opManuzauuto. CaMm  3aKOH OONBIIMX YHCEN
npeiaraeTcsi B O3HAKOMUTENBHOH (QOpME ¢ MUHUMAIBHBIM HCIOJIb30BAHUEM
MaTeMaTH4ecKoro (hopmanmusma.
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Tembl, CBsi3aHHBIE C HEMPEPHIBHBIMU CIyYaWHBIMU BEIMYMHAMU, AKIIEHTUPYIOT
BHUMaHHE O0yYaIOINXCs Ha OMUCAHUU U M3YYCHHUH CIIYIAWHBIX SBJICHUN C ITOMOIIBIO
HEMpepbIBHBIX  (QyHKIUHA. OCHOBHOE BHHMAaHUE YIEISETCA ITOKa3aTCIbHOMY |
HOPMAJILHOMY  paclpelejieHUsIM, TMpU OSTOM MPEANojaraercss 03HAKOMHTEIbHOE
U3ydeHue MaTepuaia 6e3 JoKa3aTeabCTB MPUMEHSIEMbIX (PaKTOB.

OOmiee YMCIO YAcOB, PEKOMEHJOBAHHBIX JJISi HM3y4yeHHUs Y4eOHOro Kypca
«BeposTHOCTB U cTaTUCTUKA» — 68 yacoB: B 10 kinacce — 34 gaca (1 gac B Henento), B 11
kiacce — 34 gaca (1 gac B Heeio).

COJEPXAHUE OBYUYEHUA

10 KVIACC

[IpeacraBinenre JaHHBIX C MOMOUIpI0 Tabmuun W jauarpamm. CpenHee
apu(pMeTnYecKoe, MeIMaHa, HanOoJIbIlIEEe U HAUMEHbIIIEE 3HAUEHHUS, pa3Max, AUCIEPCUs
U CTaHJapTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.

Crny4aiiHble SKCIEPUMEHTHI (OMbBITHI) W CIIy4alHbIE COOBITHUA. DJIEMEHTapHbIC
coObITHst  (Mcxonbl). BeposiTHOCTh chydailHOrO COOBbITHS. bBiM30CTh YacTOTHl U
BeposITHOCTH CcOObITHI. Cily4ailHble OMBITHI C PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU
coObITUSIMU. BepoSITHOCTH COOBITHI B OMBITaX ¢ PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Onepauun Haja COOBITUSMU: TiepecedeHue, OOBEAMHEHHE, MPOTUBOMOJIOKHBIC
coObITus. Jluarpammel Ditnepa. Dopmyiia ClI0KeHUS BEPOSTHOCTEH.

VYcioBHasE BEPOSITHOCTb. YMHOXEHHME BEpPOATHOCTEH. JlepeBo cCiaydamHOro
skcrepumenTa. @opmyria MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHSI.

KomOunaropuoe mpaBuio ymHoxkeHHs. [lepectanoBku u dakropuan. Yucmo
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIl ciay4yaliHbIl ONBIT (MCIBITAaHUE), yClleX W Heyaada. HezaBucumbie
ucnbiTanusg. Cepusi HE3aBUCUMBIX UCTIBITAHUN 10 TIEpBOTO ycrexa. Cepusi He3aBUCUMBIX
ycnblTanui beprysum.

Cnyuaitnasg BenuuuHa. Pacnipenienenue BepositTHocTel. J[marpamMma pacnpeneneHus.
[Tpumepsl pactpeneneHuii, B TOM YUCIe, TEOMETPUIECKOE U OMHOMUAIILHOE.

11 KUIACC

HucnoBble XapaKTEPUCTUKUA CIYYAUHBIX BEIMYMH: MATEMATUYECKOE OXHWJIAHUE,
JUCIIEpCHS] U CTaHAAPTHOE OTKJIOHEHHWE. IIpuMepbl NMpUMEHEHUS MATEeMaTUYECKOTO
OXXHMJAHUS, B TOM UHCJIE B 3aJadyaX M3 IOBCEIHEBHOW MXW3HHA. MareMaTudeckoe
OXKHJlaHue OWHAPHON CIydalHOW BEIMYHMHBL. MaTeMaTHYeCKOe OXXHIAHUE CyMMBI
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CIlyyailHBIX BeIMUYMH. MaTeMaTudyeckoe OXHIAHHE U JUCIEPCUs TE€OMETPHYECKOTO U
OMHOMHAJIBHOTO pacipeieICHUN.

3aKkoH OOJBIIMX YHCEN M €ro poJib B HayKe, mpupoje u obmectse. Beibopounslit
METOJ UCCIIEIOBAHUM.

[Ipumepbl HeNpepbIBHBIX  CIOy4aHbIX BenuuuH. [loHATHE O IUIOTHOCTH
pacnpenenenus. 3aaadu, NpUBOAALIME K HOpMaJIbHOMY pacnpezeneHuto. [lonsatue o
HOPMAaJIbHOM PaCHpeieIeHHH.

NPEIMETHBIE PE3YJIbTATBI

K konity o0yuenus B 10 kj1acce oOyqaromuiics MOJIYIUT CICAYIOIINE TIPEIMETHBIC
PE3YIbTATHI:
YUTATh U CTPOUTH TaOJHUITBI M THATPAMMBIL;

OTIEpHUPOBAThH MOHIATHAMU: CpeIHEe apuMeTHIeCKoe, MeuaHa, HanOoIbIIIee,
HaWMEHBIIIee 3HAYCHHE, pa3MaX MacCHBa YUCIIOBBIX JAHHBIX; OTICPUPOBATH MOHATHSIMH:
CITy4alHBIH HSKCIIEPUMEHT (OMBIT) M CIIy4yallHOE COOBITHE, JJIEMEHTApHOE COOBITHE
(37IeMeHTapHBIM HMCXOJ) CIAyYalHOTO OIbITAa, HAXOJIWTh BEPOSTHOCTH B OMBITaX C
PaBHOBO3MOXHBIMH CIIY9alHBIMA COOBITUSIMH, HaXOJIUTh W CPaBHUBATH BEPOSTHOCTH
COOBITHII B M3yYEHHBIX CIIYYaWHBIX DKCIIEPUMEHTAX; HAXOIUTh W (OPMYIHPOBATH
COOBITHS: TIEpeceUeHUE U 00bETMHEHUE JaHHBIX COOBITHH, COOBITHE, TPOTUBOIIOIOKHOE
JAHHOMY COOBITHIO, TIOJB30BAThCA aHarpaMMmamMu Oiepa ¥ (HOPMYJIOH CIIOXKEHUS
BEPOSATHOCTEH TPH PEIICHUH 3a/1a4; OIEPUPOBATh MOHATUSIMU: YCIOBHAS BEPOSTHOCTD,
HE3aBUCUMBIC COOBITHS, HAXOJUTh BEPOSTHOCTH C MOMOIIBIO MpaBUia YMHOXEHUS, C
MIOMOIIBI0  JIEpEeBa CJIYyYalHOTO OIIBITA,; MPUMEHAITh KOMOMHATOPHOE IPABHUIIO
YMHOEHHUS TIPH PEIICHUH 3a/1a4; OTICPUPOBATH IMMOHATUSMHM: UCIIBITAHUE, HE3aBUCHMBIC
UCIIBITAHUS, CEPHS UCIBITAHWH, yCIIeX W HeyJaada, HaXOJUTh BEPOSTHOCTH COOBITHI B
CEpHH HE3aBUCUMBIX MCTIBITAHUN JI0 TIEPBOTO yCIleXa, HAaXOIUTh BEPOSATHOCTH COOBITHUI
B CEPUU UCHBITAHUN
bepnyny; OTIepUpOBaTh TMOHSATUSMHU: CiIy4ailHasi BeJIMYWHA, paclpeesieHne

BEPOSTHOCTEN,

JuarpaMMa pacrpeiesieHus.

K konity oOyuenus B 11 kij1acce o0yqaronuiicsi MOJYy4YHUT CICAYIOMINE MPEIMETHBIC
pe3yJIbTATHI:

CPaBHUBATh BEPOSITHOCTH 3HAUYCHUH CIIy4alHOW BEJIUYMHBI I10 PACIPEACIICHUIO WU
C IIOMOIIBI JuarpaMM; OIIEpUPOBATh I[OHATHUEM MATEMATUYECKOIO0 OXKUIAHWUS,
IIPUBOJUTH IIPUMEpPBI, KaK IPUMEHSIETCd MAaTeMaTUYECKOE OXHUIAHUE CIIy4alHOU
BEJINYMHBI HAXOIUTh
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MATEMATHUYCCKOC OXHUIAAHHUC 10 JAHHOMY PaCIIPCACICHUIO,
HMCTb MPCACTABJICHHUC O 3daKOHC 0O0JIBIINX YUCCII,
HMCTb IPCACTABJICHHUC O HOPMAJIbHOM PACIIpPCACICHHUN.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue pazgena  KosmuectBo OcHOBHOE coJiepKaHUE OcHOBHBIE BUBI IEATEIIBHOCTH
(TembI) Kypca 4acoB o0yJaromuxcs
[Ipencrasienue OaHHBIX U 4 IIpencrasieHne JaHHBIX C IOMOILIBIO H3BaekaTs MHPOpMALIUIO U3
onucarejabHadaA CTaTUCTHUKA Ta6J'II/II_I " JuarpaMm. Cpe):[Hee Ta6HI/IH U JuarpaMm, McmoJib30BaTh
apu(pMeTHYecKoe, MeIMana, TaGJIMLbl ¥ AMATPAMMBI JUTS
HauOoJIbIIIEE U HAUMEHBIIIEE 3HAY
auOoNbIIee H HAHME CC SHAUCHIA, | nheicTaBICHNS CTATHCTUYECKHX
pasMax, Jucrepcusi, CTaHJapTHOE
naHHbeiX. HaxoauTs onucaTenbHbIe
OTKJIOHEHHE YUCJIOBBIX HA0OPOB
XapaKTEPUCTUKH TAHHBIX.
BbiiBUraTh, KpUTUKOBATH THIIOTE3bI
0 XapakTepe CIYyYanHOW U3MEHYMBOCTH
U onpeaesitonux e€ pakTopax
Cny4daitnbie OIIBITHI u 3 CrydaitHble SKCIIEpUMEHTHI (ONBITHI) U | BbIAeJATH, HA MPpUMepax clIyJyaiiHbIe

CTy4aliHbIe COOBITHS, OTIBITHI
C PaBHOBO3MOKHBIMHU

QJICMCHTAPHBIMHU NCXOJaMHU

CITy4aiiHbIe COOBITHS.

DnemeHTapHbIe COOBITUS (MCXOIBI).
BeposTHOCTS CitydaiiHOTO
coOpITHs. BeposiTHOCTH COOBITHIA B
OTBITAaX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHUSMU.
[IpakTrueckas padota

COOBITHSI B OIMCAHHOM CIy4ailHOM
OIIBITE.

DopMyJIMPOBATH YCIOBUS MIPOBEICHUS
CIIy4alHOIO OIBITA.

Haxoauth BepOsSITHOCTH COOBITUIA

B OIIBITAX C PaBHOBO3MO>KHBIMU
HCXOJIaMHU.

MOI[ €JIMPpOBaThH OIIBITHI C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA
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UCXOJaMH B X0JI¢ IIPAKTHUECKOMH
paboTHI

Omnepanuu HaJ COOBITUSIMH,
CJI0’KCHHUE BEPOSTHOCTEH

Omneparu Hax COOBITUSMH:
nepecedcHrne, 00bETMHEHNE COOBITUH,
MTPOTHBOIIOJIOKHEIE COOBITHSI.
Juarpammel Ditnepa. @opmyiia
CJIOKEHUS BEPOSITHOCTEH

Hcnoab3oBaTh 1uarpaMmsl Jijepa v
CJIOBECHOE OTIICAaHUE COOBITHI TSI
(hOpMYJIMPOBKY 1 M300paKeHUS

O6’b€III/IH€HI/ISI H IICPCCCUCHUA COOBITHH.

PemaThb 3aga4u ¢ HCIIOIL30BaHUEM
(hopMYJIBI CII0KEHUS BEPOSATHOCTEH

Y cI10BHAsI BEPOSITHOCTS,
JIEPEBO CIIy4YalHOTO
ombITa, (opMyIa MOTHOM
BEPOSITHOCTH U
HE3aBUCUMOCTH COOBITHIA

Y cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEU. [[epeBO CiydaitHOro
skcriepumenTa. opmyria noJIHOu
BeposiTHOCTU. HezaBucuMble coOBITHS

Pemarp, 3agayd Ha HaXOXJICHUE
BEPOSTHOCTEH COOBITHH, B TOM YHCIIC
YCIIOBHBIX C TMOMOIIBIO  JIepeBa
CIIy4alHOTO OIBITA.

Onpenensitb HE3aBUCUMOCTH COOBITHH
mo dopMmylle H II0 OpraHu3aIuu
CJIy4ailHOTO OTbITa

DneMeHThl KOMOMHATOPUKU

KomOunaropHoe mpaBuiio
ymHOXkeHus. [lepectanoBKY 1
dakTopuai. Yucio coueTaHuu.
Tpeyronsuuk Ilackans.
®opmyna 6unoma HeroToHa

Hcnonb30BaTh 1paBuiio
YMHOXKEHUS ISl IEPEUUCIICHUS
COOBITUI B CITy4aifHOM OIIBITE.
Ioab30BaTbest popmyoit u
TpeyronbHuKoM [lackans s
OIPEJICJICHUS YUCJIa COYECTAHUI
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CCpI/II/I IIOCJICAOBATCIIbHBIX

UCOBITAHUN

bunapHbIi City4aliHbINA ONIBIT

(ucnpiTaHue), Yycmex ¢ Heyjaya.
HeszaBucumbie wucnbiTanuss. Cepus
HE3aBUCUMBIX UCTIBITAHUI J10 IEPBOTO

Pa30uBaTh ClI0KHbBIC OKCIICPUMCHTHI
Ha OTACJIbHBIC UCIIBITAHUA.
OcBauBaTh NOHATHUSA: HCIIBITAHHUC,
CCpusd HC3aBUCUMBIX HCIIbITAHUH.

ycriexa. Cepusi HE3aBUCUMBIX
ycnbslTanui bepHymm.
[IpakTrueckas paboTa ¢
UCIIOJIb30BaHUEM AJIEKTPOHHBIX
Ta0JIHII

IIpuBoauTH NpUMeEpPBI CEPUN
HE3aBUCHUMBIX HCIIBITAHUM.
Pemiathb 3aga4u Ha TOMCK
BEPOSITHOCTEH COOBITUIN B CEPUU
WCTBITAaHU J10 TIEPBOTO yCIieXa U B
CepusIxX ucnpITanui bepHysm.
HN3yuaTts B X01€ IPAKTHYECKOHU
padoThI C UCMIOJIB30BAHUEM
AIICKTPOHHBIX TAOJIHII
BEPOSTHOCTU COOBITUH B CEpUSIX
HE3aBUCHUMBIX HCIIBITAHUI
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Crny4daitHble BETUYUHBI

N paCIIPpCACIICHUA

CiyvaiiHas BEIMYMHA.
Pacnipenenenune BeposiTHOCTEM.
Juarpamma pacnpenenenusa. Cymma u
IIPOU3BENCHUE CITYyYalHbIX BEJINYHUH.
[Ipumepsl pactipeneneHunii, B TOM
YHUCIIE TEOMETPUYECKOE U
OMHOMMAIILHOE

OcBauBaTh NOHATHA: CIIydaiiHas
BEJIMYMHA, pacipeenenue, Tadbmuma
pacnpeneneHus, AuarpaMmma
pacrnpeneneHusl.

IIpuBoauTH NPUMeEPHI
pacnpenesnieHui, B TOM YnCiie
T€OMETPUIECKOTO U OMHOMHAIILHOTO.
CpaBHHMBATB pacupeieleHus
ciay4yarlHbIX BeJinuMH Haxoaurb
3HAYCHUS CYMMBI U TIPOU3BEICHHS
ciy4aitHeix BenuurH. CTpoOuTh u
pacno3HaBaTh T€OMETPUICCKOE H
OMHOMMAJILHOE pacTpe/eICHHIE

[ToBTOpeHue, 00001IEHNE, 5 Omucarensuas CTATHCTHKAL IMoBTOpPATH H3yUEeHHOE
CHCTeMAaTH3alus 3HAHUI CityyaiiHbI€ OTIBITHI U BEPOATHOCTH U BBICTPAMBATh CUCTEMY 3HAHUM
CIy4alHBIX cOOBITHH. Oneparuy Ha
COOBITUSIMH. DJIEMEHTHI
KOMOHMHATOPUKH, CEPUU HE3aBUCHMBIX
HWCHOBITAaHUMN
OBIIEE  KOJWYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KIJACC

HanmMenoBanue paznena  KonugecTtBo OcHOBHOE conepKaHue OcHOBHBIE BUBI JEATENBHOCTH
(Tembl) Kypca 4acoB oOyJaromuxcs
MaremaTnyeckoe 0OKUIaHNuE 4 [Ipumepsnl [IPUMEHEHUA OcBauBaTh NOHATHE MATEMATUYECKOTO

CIy4allHOW BEJIUYUHBI

MaTeMaTUYECKOTO OKUIAHUS
(cTpaxoBaHue, IOTEpES).
MaremaTndeckoe 0KUIaHUE CyMMBI
CIIy4alHBIX BEJIMYHH.
Maremaruueckoe 0XKUJIAHUE
r€OMETPUYECKOTO U OMHOMHAIIBHOTO
pacnpeneneHui

0KUJIaHUSL.
IpuBoauTh 1 00Cy,KIATH IPUMEPHI
IIPUMEHEHUS MaTEMaTUYECKOTO

OXHUAaHUA. Breraucnars maTemMaTHdecKoe

oxuaanue. Mcnoab30BaTh MOHITHE
MaTeMaTU4YECKOrO OXKUJAHUS U €T0
CBOWCTBA IPH PELICHNHU 3a]1a4.
HaxoauTsb 110 u3BecTHBIM (hopmyiaM
MaTeMaTUYECKOE 0KUJAHNE CYMMBbI
CIIyYalHBIX BEJIMYMH.

HaxoauTsb 110 u3BecTHBIM (hopmyiaMm
MaTEMaTHYECKHUE OXKHUITAHMS
CITy4ailHBIX BEJTWYMH, HMCIOIITUX
reOMETPHUICSCKOE U OMHOMHAIIPHOE
pacrnpeneneHus
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Jlucriepcrst U cTaHAAPTHOE
OTKJIOHCHHE  CIIy4YallHOU
BEJINYHHBI

Jlucniepcust U CTaHAAPTHOE
oTKJIOHEeHuE. Jlucnepcuun
T€OMETPUUYECKOTO 1 OMHOMHAIBHOTO
pacnpenenenus. [Ipakruueckas
paboTa ¢ UCIoJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHIY

OcBauBaTb TOHSITHUS: AUCIICPCHUd,
CTaHIAaPTHOC OTKIIOHCHUC cnyqaﬁﬂoﬁ
BCINYUHBI.

Haxoautsh nucrepcuio 1o
pacrnpeieNIeHuUIO.

Haxoautp 110 N3BECTHBIM
dbopmysiaMm TUCIEPCUIO
Te€OMETPUUECKOTO M ONHOMHAIIEHOTO
pacnpesiesieHus1, B TOM YHCIIe B XO/1€
IPaKTUYECKON pabOTHI €
UCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIHIL

3aK0H OOJIBIINX YHUCE]

3aK0H OOJBIINX YHCEI.
BriOopouHblii METOJT UCCIIEIOBAHUM.
[IpakTuueckas padoTa ¢
WCITIOJIb30BAHUEM DIICKTPOHHBIX
Ta0IUI]

3HAKOMMTBCS C BBIOOPOUHBIM METOI0M
VICCJIEIOBAHMS COBOKYITHOCTH JIAHHBIX.
N3yuaTh B X0/€ NpaKTUYECKON pabOThI
C UCIOJIb30BAaHUEM DIIEKTPOHHBIX
Ta0JIMI] MPUMEHEHHUE BBIOOPOYHOTO
METO/a UCCIIEIOBaHUA

HenpepriBHbIE cityyaliHble

BEJIMYUHBI (pacipeiesICH s )

[Iprmepbl HEMPEPBIBHBIX CITyYalHbBIX
BeJIMYMH.  DYHKIUA  I[UIOTHOCTH
pacupeneneHusl. PaBromepHoe
pacIpeesieHue U ero CBOMCTBA

OcBauBaTh NOHATHUS: HENTPEPBIBHAS
Cly4aiiHasi BEJINYMHA, HEPEPBIBHOE
pacrnpenenenue, GyHKIHS TNIOTHOCTH
BEPOSTHOCTH.

IIpuBoauTs nOpUMEpPBl HEMPEPBIBHBIX
CJIy4alHbIX BEJIMYMH.
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HaxoauTb BEpOSTHOCTH COOBITHIA IO
JaHHOU (PYHKIIUM TUIOTHOCTH, B TOM
YHCJIe PAaBHOMEPHOTO paclpeiesIeHus

HopwmainbHoe pacnpesenenue

3agauu, NPUBOASIINE K HOPMAIbHOMY
pacnpeaenennio. OyHKIUS IOTHOCTH
Y CBOKCTBA HOPMAJIbHOTO
pacnpenenenus. [Ipakruueckas
paboTa C MCIOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIHUIL

OcBauBaTh NOHATHUS: HOPMAJIBHOE
pacnpezeseHue.

BoigeasiTh 10 ONUMCAHUIO CITyYaiiHbIE
BEJIMYMHBI, pacipe/IeIEHHbIE 110
HOpMaJIbHOMY 3aKkoHy. IIpuBoaMTH
NpuMepbI 337134, IPUBOIALINX K
HOPMAJIBHOMY PacIpeaeICHHUIO.
HaxonuTth yuCIOBbIE XapaKTEPUCTUKHU
HOPMAaJIbHOTO PACIIPEAEIEHUS 110
U3BECTHBIM (POPMYJIaM.

Pemarp 3a1aun, CBSI3aHHBIC C
MIPUMEHEHUEM CBOMCTB HOPMaJIBLHOTO
pacnpenesnieHuid, B TOM YUCTIE C
HCITOJIb30BaHUEM DJICKTPOHHBIX TaOJIHII
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[ToBTOpEHME, 0000IIEHNE

W CUCTEMATU3aIUs 3HAHUU

19

[IpeacTaBieHe TaHHBIX C TOMOIIIBIO
TAOJIMI] ¥ TUarpaMM, OnucaTeIbHas
CTaTHUCTHKA, OTIBITHI C
PaBHOBO3MOYXHBIMH 3JIEMCHTAPHBIMH
COOBITHSIMU, BEIYUCIICHUC
BEPOSTHOCTEH COOBITHI

[IoBTOpSATP HM3y4YEHHOE U BBICTPANUBATh
CHUCTEMY 3HAHUMN

C IpUMEHEHUEM (POPMYIT U
rpaguuecKux METO0B
(koopIuHaTHasI psiMasi, 1€PEBO,
nuarpamma Jisepa), ciaydaiHbie
BEJIMYMHBI U PaCIIpeIECICHUs,
MaTEMaTUYECKOE OKUJAHUE
CIIy4allHOW BEJIWYMHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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