111. PaGouasi nporpamma mno yueoHomy npeamery '"MartemaTuka' (0a30Bblii ypoBeHb).
ITporpamma cocraBiena ¢ yueroMm DenepanbHoil paboueit mporpaMmsl (TIOJTHOCTHIO B3SITO
CoJlep’KaHUE TPOrpaMMbl; TpPeOOBaHUA K pe3yjibTaTaM OCBOEHHUS MPOTPaMMBbl; YUYHUTEIEM
pa3paboTaHO TeMAaTHYECKOe M KAJICHIAPHO-TEMATHUYECKOE IUIAHUPOBaHWE C yderoMm m. 18.2.2.
dI'OC COO, yTBepKIeHHOr0 prKa3oM MuHHUCTEpcTBa oOpa3oBanus U Hayku PD ot 17 mas
2012 1. Ne 413 “O0 ytBepxkaeHUH (eaepasbHOro TrocyAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CPEeIHEro 0O0IIero oOpa3oBaHUs” C MU3MEHEHHUSMH W JIONMOJHEHHSIMHU OT 29 nexaOps
2014 r., 31 nexabps 2015 r., 29 urons 2017 r., 24 centsa6ps, 11 nexadbps 2020 r., 12 aBrycra
2022 r.

111.1. PabGouas mporpamMma mo y4deOHoMmy mpeamery "Maremaruka" (0a30BbIil YpOBEHb)
(mpenMetHas obiacTh "MatemaTnka U nHpopMarrka'") (Jagee COOTBETCTBEHHO - MpOTrpaMMa 1o
MaTeMaTHKEe, MaTeéMaThKa) BKIIOYAET IMOSCHUTENIBHYIO 3alHCKy, COJepKaHue OOy4YeHHS,
IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHUSI IPOTPAMMBI IO MAaTEMaTHKE.

111.2. TloscHuTenbHas 3amucKa OTpa)kKaeT OOIIME LU W 3aJa4d MU3Y4YeHHUS MaTEeMaTHKH,
XapaKTePUCTUKY TMCUXOJIOTHUYECKUX MPEANOChUIOK K €€ H3YyYEHHUIO0 OOydYarolIUMUCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKKe IOAXOAbl K OTOOpY COJEp)KaHUs, K OIpPENeICHUI0
IUTAHUPYEMBIX PE3yJIbTATOB.

111.3.  Copnepxxanue 0OydeHHS  pacKpblBaeT  COJEp)KaTeNbHbIE JIMHUU, KOTOpbBIE
npeiaraloTes g 0043aTeNbHOr0 M3y4YeHHUs B KaXKJIOM Kjlacce Ha YPOBHE CpeIHEro oOIIero
o0Opa3oBaHusl.

111.4. Ilnanupyemble pe3ylbTaThl OCBOEHHUS MPOTPaMMbl [0 MaTEeMaTHKE BKJIIOYAIOT
JMYHOCTHBIE, METAlPEIMETHbIE PE3yJIbTaThl 32 BEChb NEpHUOj OOydeHHs Ha YPOBHE CPEIHEro
olmiero oOpazoBaHus, a TaKXKe MPEIMETHBIE AOCTHKCHHS OOY4YaromIerocs 3a KaXKIbIi Toj
00y4eHwUsI.

111.5. ITosicHuTe/IbHAS 3aNMCKA.

111.5.1. TIlporpamma no MaTeMaTHKE Ha YpPOBHE CpEJHEro oOuero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe PI'OC COO ¢ yd4eroM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OpPeIbIBISEMBIX K MaTeMAaTHYeCKOMY OOpa30BaHUIO, U TPAJUIMNA POCCUHCKOTO 0Opa3oBaHMUS.
Peanmzanuss mporpaMMbl [0 MaTemMaTHKe — OOeCleYMBAaeT  OBJAJACHHME  KIHOYEBBIMU
KOMIIETEHIIUSIMU, COCTaBJISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHUSL U HEMPEPBIBHOTO 00pa30BaHMI,
LEJIOCTHOCTh OOIIEKYJbTYPHOTO, JIMYHOCTHOTO W IIO3HABATEJIbHOTO pPa3BUTUSA JIMYHOCTU
o0ydaromuxcs.

111.5.2. B mporpaMMe nmo MaTreMaTHKE YUYTEHbl UJAEH U TOJOKEHUS KOHIENIMU pPa3BUTUS
MaTteMaTHueckoro obpas3oBaHus B Poccuiickoit ®enepaunu. B cooTBeTCTBUM € Ha3BaHHEM
KOHLEMNINKY, MaTeMaTHYecKoe 0Opa3oBaHHE JOJKHO, B YaCTHOCTH, IMPENOCTABIATH KaXKIOMY
oOyuaromemMycss BO3MOXKHOCTh JIOCTHXKEHHS YPOBHSI MaTeMAaTHYECKUX 3HAHWUU, HEOOXOIMMOro
JUISL JaJIbHEHMIIEeH ycremHol ®u3Hu B obmectBe. IMEHHO Ha pellleHne 2TOM 3a/aud HallelieHa
porpaMma o MareMaTHKe 0a30BOI0 YPOBHSI.

111.5.3. MaremaTuka - OOPHBIN MPEAMET IS U3YUYEHHS] CMEXHBIX JUCLMILINH, YTO JIeTaeT
0a30ByI0 MaTeMaTUYECKYIO MOJIrOTOBKY HEOOXOIUMOH.

111.5.4. [IpakTrnueckas M10JIE3HOCTh MaTeMaTUKHU o0ycIoBiIeHa HAJIMYUEM
IPOCTPAHCTBEHHBIX  (OPM, KOJIMYECTBEHHBIX OTHOIIEHUH, HSKOHOMHUYECKHUX pPACUYETOB;
HEOOXOJUMOCTBIO MaTeMaTHYeCKUX 3HAaHWM B TOHMMAaHUU TPUHIUIIOB YCTPOMCTBA U
UCTIOJIb30BaHUSI COBPEMEHHOM TEXHHMKH, BOCIPHATHS U MHTEpIIpeTanus pa3HooOpa3HOH
COLIMAJIbHOM, JKOHOMHYECKOW HWHGOpMalMu; MPAKTUYECKUX MPHUEMOB T'€OMETPHUUYECKUX
U3MEPEeHUH U MOCTPOSHUH, YTeHUsI HHPOPMAIIMH, IPEJCTABICHHON B BUJIe TaONIUL, AUarpaMM U
rpaduxosB.

111.5.5. llpuMeHeHMe MaTeMaTU4YEeCKOrO0 CTWISL MBIIUIEHUS, MPOSABISAIOLIETOCS B
ONpENIETIEHHBIX YMCTBEHHBIX HAaBBIKaX, IIPUEMAX M METOJAaX MBIIUICHHs 4YE€JIOBEKa, Ipoleccax
00001IeHNsT M KOHKPETH3allMM, aHajdu3a M CHHTEe3a, KJIACCH(PHUKAIMM M CUCTEMaTH3alliH,
abcTparupoBaHMsl U aHAIOTHM Kak (JOPMUPOBAHUU ANTOPUTMUYECKON KOMIOHEHTHI MBIILICHUS
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M BOCIIUTAaHUM YMEHUW JACHCTBOBaTh MO  3aJaHHBIM  QJIrOPUTMaM,  IO3BOJISIONICH
COBEPILIECHCTBOBAaTh M3BECTHBIE W KOHCTPYHUpOBaTb HOBBIE. OOBEKTHI MaTeMaTHUYECKHX
YMO3aKJIIOYEHUH, MpaBWia HUX KOHCTPYUPOBAHMSI PpACKPHIBAIOT MEXAHHU3M JIOTHUECKUX
MOCTPOCHMH, CIOCOOCTBYIOT BBIPAOOTKE YMEHHH (POPMYIHPOBaTh, 0OOCHOBHIBATH U JOKAa3bIBATh
CYX/IEHUS, TEM CaMbIM PAa3BUBAIOT JIOIMUYECKOE MBIIICHHE.

111.5.6. OOydenue maTeMaTHKE KaK BO3MOXKHOCTh Pa3BUTH y OOyYaromUXcCs TOYHOM,
palMoOHAIBHON M MH()OPMAaTUBHOM peyH, yMEHUs OTOUpaTh Haubosee MOAXOSIIUE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKue CpelicTBa JUIS BBIPAKEHUS CYXKICHHH W HArIATHOTO HX
IPEJCTaBICHHUS.

111.5.7. OO1iee 3HAKOMCTBO C METOJaMHU MO3HAHUS JIEUCTBUTEIILHOCTH, MPEJICTABICHUE O
npeaMeTe M METOJIe MaTeMaTHKH, €ro OTIMYUSA OT METOAOB €CTECTBEHHBIX M I'yMaHMTapHBIX
HayK, 00 0OCOOCHHOCTSAX MPUMEHEHUSI MATEMAaTHKH ISl PEILICHHSI HAyYHBIX ¥ MPUKJIAIHBIX 337134
KaK He0OXOAUMBIH KOMIIOHEHT O0IIel KyJIbTYpbl.

111.5.8. M3ydenne MareMaTuKd CHOCOOCTBYET 3CTETHMUYECKOMY BOCHUTAHUIO YEJIOBEKa,
INOHUMAHMIO KpacoTbl U  U3ALIECTBA MaTeMaTHYECKUX  PACCYKIEHUH, BOCHPUATHUIO
reoMeTpHIecKuX (HOpM, YCBOCHHUIO U/IEH CHMMETPHUH.

111.5.9. IlpuopuretHsiMu LeiasiMu o0yueHust marematuke B 10 - 11 kmaccax Ha 6a3oBoM
YPOBHE SIBJISIOTCS:

¢dbopMHpOBaHHE  LIEHTPAIbHBIX  MaTeMaTU4YeCKMX  MOHATUH  (YMCIO,  BEJIMYMHA,
reoMeTpuueckass  Qgurypa, TEpeMEHHas, BEPOSITHOCTb, (QYHKUHUS), OOECIICUHBAIOIINX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMaTHYECKOI0 00pa30BaHus 00yYaroLIXCs;

nojiBe/ieHue o0ydaroluxcs Ha JOCTYIIHOM JJii HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHUKUd M OKpPY)KAIOLIEro MUpa, MOHUMAaHHWE MAaTeMaTHKM KaK 4yacTh oOIIed KyJbTypbl
YeJI0BEYECTBA,

pa3BUTHE UHTEIUICKTYalIbHbIX U TBOPUYECKUX CIOCOOHOCTEH 00yyaromuxcs, no3HaBaTeaIbHON
AKTUBHOCTH, HCCJIEI0BATEIbCKMX YMEHUW, KPUTUYHOCTU MBILUIEHUS, MUHTEpeca K H3Y4YECHHUIO
MaTeMaTHKH;

¢dopmupoBanre (HyHKIIMOHATFHOW MaTEeMaTHYECKOM TPaMOTHOCTH: YMEHHsS paclio3HaBaTh
MaTEMaTUYECKUE AaCIEKThl B PEAIbHBIX >KM3HEHHBIX CHUTyallMsX M IpPU HM3YyYEHUU JPYIHX
y4eOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, pOpMyIUpOBaTh UX Ha
A3BIKE MAaTEMaTUKM W CO3/1aBaTb MaTEMaTHUYECKHE MOJEIH, IPUMEHATh OCBOCHHBIN
MaTeMaTU4eCKUun anmapaT  JUid  peLIeHUs PAKTUKO-OPHUEHTHPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OLICHUBATD [TOJIyYEHHBIE PE3YJILTATHI.

111.5.10. OcHOBHBIMH JTHHUSIMU cofepxaHus mMatematuku B 10 - 11 kmaccax sBISOTCA:
"Uucna wu  BeluMcheHua", "Anrebpa" ("AunreOpanueckue BbelpakeHUs", "YpaBHEHHS U
HepaBeHcTBa"), "Hauana maremaruyeckoro ananuza", "I'eomerpus” ("['eomerpuueckue Gurypol
u ux cpoiictBa", "H3Mmepenue reomerpuyeckux BenuuuH"), "BeposTHOCT M cTaTHCTHKA'.
CopnepxarenbHble JIMHUM Pa3BUBAIOTCS MAapalJIeNbHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOH, OJTHAKO HE HE3aBUCUMO OJHA OT JIPYroi, a B TECHOM KOHTAaKTE U B3auMozeicTeuu. Mx
Oo0OBeAMHSIET JIOTMYEeCKas  COCTAaBISIOIIAsl, TPAaJUIMOHHO IMpHCyIIass MaTeMaTHKe U
IPOHM3BIBAIONIAS BCE MAaTEMAaTUYECKUE KYpChl M cojiepxKarenbHble TMHUU. CPopMyInpoBaHHOE
B ®I'OC COO TtpeboBanue "BiIajIecHHE METOJAMHU JTOKA3aTEeIbCTB, AITOPUTMAMHK PEIICHUS 3a1a4,
yMeHue (opMyIHpOBaTh OMNpEAETICHUS, AKCHOMbI M TEOpEMbl, HNPUMEHSTh HX, MPOBOIUTH
JT0Ka3aTeNbHbIE PACCYXKACHHS B XOJI€ PEIICHUs 3aJa4’ OTHOCUTCS KO BCEM y4eOHBIM Kypcam, a
(dopMHpOBaHUE JIOTUYECKUX YMEHHH pacrpejessieTcs Mo BceM rojaM oOyueHHs Ha YpOBHE
cpemHero odmiero oopa3oBaHus.

111.5.11. B cootBerctBuu ¢ PI'OC COO maTemaTuka SBISETCS 00s3aTeIbHBIM MPEIMETOM
Ha JaHHOM ypoBHe oOpa3oBaHus. [Iporpammoii mo mMaTemMaTuke mpeaycMaTpUBAETCs U3ydeHUeE
yueObHoro mpeamera "MaTtemaTuka" B paMKax TpexX ydeOHbBIX KypcoB: "AnreOpa M Hauaia
MareMarnyeckoro ananusa', "['‘eomerpus”, "BeposrtHocTe n craTtuctuka'. @opMupoBaHuE
JIOTMYECKUX YMEHHMH OCYLIECTBISIETCS Ha MPOTSIKEHUU BCEX JIET 0Oy4YeHUs! Ha YPOBHE CPEIHEro
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obmrero oOpa3oBaHus, a JIEMEHTHI JIOTUKH BKIIFOYAIOTCS B COJIEP)KaHUE BCEX HA3BAHHBIX BBIIIEC
y4eOHBIX KypCOB.

111.5.12. Obmiee uncao 4acoB, OTBEICHHBIX IS M3y4eHUs MaTeMaTuku - 340 gacos: B 10
kiacce - 170 gacos (5 yacoB B Henento), B 11 kmacce - 170 yacoB (5 yacoB B HEJEINIO).

111.6. Ilnanupyembie pe3yJibTaTbl OCBOCHHSI NPOrpPaMMbl IO MaTeMaTHKe 0a30BbIi
YPOBEHb HA YPOBHE CpeHero o01ero oopa3oBaHmsi.

111.6.1. B pe3ynbrare u3ydeHuss MaTEMAaTHKU Ha YPOBHE CpellHEro oOIiero oOpa3oBaHusl y
oOyuatoterocst 0yayT chopMUpPOBaHbI CIIEAYIOIINE JUYHOCTHBIE PE3YIIbTaThI:

1) rpax1aHCKOro BOCIIMTAHHUSA:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKOW  MO3UIMH  OOydarolmerocs Kak aKTHBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOrO OOIIECTBA, NMPEACTABICHUE O MAaTEMaTHMUECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO oOIiecTBa
(BBIOOPBI, OMPOCHI M APYroe), yMEHHE B3aMMOJCHUCTBOBATH C COLUMAIBHBIMA HMHCTHUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTpUOTHYECKOI'0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCHUICKOM TpakIaHCKON HIACHTHUYHOCTH, YBAKEHHUS K MPOLUIOMY U
HACTOSIIIEMY POCCHMCKOM MAaTeMaTHKH, IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSM POCCUMCKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJIb30BAHUE 3TUX JOCTHKEHUH B
JPyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHHE TyXOBHBIX LIEHHOCTEH POCCUICKOT0 Hapoaa, cpOPMUPOBAHHOCTh HPABCTBEHHOT'O
CO3HAHMS, ATHUYECKOTO IMOBEJCHHS, CBA3aHHOTO C MPAKTHUYECKUM NPUMEHEHUEM TOCTHKEHUN
HAayKd U JESITEIbHOCTbIO YYEHOI'O, OCO3HAHUE JMYHOI'O BKJIA/Ja B IOCTPOEHUE YCTOMYMBOIO
Oyayruero;

4) 5CTETUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYasl 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEIICHUH, pacCyKICHHUM, BOCIPUUMYMBOCTh K MAaTEMaTHUYECKHUM acleKTam
pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nueckoro BOCIUTAHMUS:

c(OPMHPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTHYeCKHe 3HaHUs B HHTEpECcax 3/I0pOBOTO U
Oe3omacHOro oOpas3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0pOBBIO (3710pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEXXUM 3aHATUH U OT/bIXa, peryJisipHas (pu3nueckasi akTUBHOCTb ),
(bu3nYeCKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHOCTHIO;

6) TPyI0OBOrO BOCIIUTAHUS:

TOTOBHOCTh K TPYZYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOMS, MHTEpEC K pPa3IUYHBIM cdepam
npodecCHOHATIBHON JEesITEeIbHOCTH, CBSI3aHHBIM C MaTEMaTHUKOM U ee MPUIIOKEHUSIMHU, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYecKoMy o00pa3oBaHHUI0 U
€camM000pa30BaHMIO HA MPOTSKEHNUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELLICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOM HAIIPaBICHHOCTH;

7) SKOJIOTUYECKOTO BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh  HKOJIOTHMUECKOW  KyJIbTyphl, TOHUMAaHHE BIUSIHUA COLMAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMaIbHOM Cpefbl, OCO3HAHUE
r100aNbHOTO  XapakTepa  JKOJOTMYECKHMX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Karollel cpelibl, MIaHUpOBaHUE
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPY KAIOIIEH CpeIbl;

8) 1IeHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd U OOIIECTBEHHOW TMNpaKTUKH, IOHUMaHUE MaTeMaTU4YeCKON Hayku Kak cdepbl
4eJI0BEUYECKON JESITENIbHOCTH, ITAllOB €€ Pa3BUTUS U 3HAYMMOCTHU Ul Pa3BUTHS LIMBUIIN3ALIUY,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTEMaTHYECKON KyJIbTYpOU KaK CpPeJICTBOM MO3HAHMS MHPA,



TOTOBHOCTH OCYIIECTBIISITH MPOECKTHYIO U UCCIIEIOBATENbCKYIO ACSITEIbHOCTh MHANBUIYAIbHO U
B TpyTIIE.

111.6.2. B pe3ynbpTaTe M3ydeHUs: MaTeMaTUKU Ha YPOBHE CpPEAHETO 0OIIero oopa3oBaHus y
oOyudatromierocss OyayT copmupoBaHBl MO3HABATEIbHBIC YHUBEPCAIIbHBIC yUeOHBIC NIEHCTBUS,
KOMMYHHMKATHBHbIE YHUBEpCaJbHble Yy4eOHbIE JEWUCTBUS, PETyJATUBHBIE YHHUBEpCAIbHbBIE
y4eOHbIC JCHCTBHSI, COBMECTHASI ICATEIHHOCTD.

111.6.2.1. YV oOyuatomerocst OyayT cGOpMHpPOBaHBI CIEAYIOIIHE O0a30BbIE JIOTHUYECKUE
JNEHCTBUS KaK 4YacTh IIO3HABATEIBHBIX YHHBEPCAIBHBIX YYEOHBIX ICHCTBHIA: BBISBIATH W
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKH MATEeMAaTUYECKUX OOBEKTOB, MOHATUMN, OTHOIICHUN
MEXy TOHATHUSMHU, (HOPMYIMPOBATH ONPEICICHUS TMOHSATHIA, yCTaHABIWBATH CYIIECCTBECHHBIN
NpU3HaK Kiaccu(PHUKAIMKM, OCHOBAaHUS AJii 00OOIIEHHS] U CPaBHEHUS, KPUTEPUU MPOBOJUMOTO
aHamm3a;

BOCIPUHUMATh, (HOPMYIHpPOBaThL U MPEOOpPa3OBHIBATh CYKICHUS: YTBEPIUTENIbHBIE U
OTpUIIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M MPOTUBOpeuHs B (axTax,
JTAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSX, TMpeasiaraTb KPUTCPUU JUIS  BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX M HHIIYKTUBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOMTH CAMOCTOSITEIIPHO JI0KA3aTeIbCTBA MATEMATUYCCKUX YTBEPKIACHUH (IIPSIMBbIC U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO0, NPUBOJUTH MPUMEPHI K  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

BBIOMpATh CHOCOO pelieHus y4eOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TIOIXOISIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

111.6.2.2. 'V  oOyuarmerocs OyayT cpopMupoBaHbl  ciefyromue  0a30Bble
HCCJICIOBATEILCKUE ACHCTBHSI KaK 9acTh MTO3HABATEIILHBIX YHUBEPCATHHBIX YICOHBIX JCHCTBHIA:

HCIIOJIb30BaTh BOIPOCHI KAaK HCCIENOBATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYITHUPOBATH
BONIPOCHI, (UKCHPYIOIIME MPOTUBOpEUYUE, MpoOiIeMy, yCTaHABIUBAaThH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOJNTh  CAMOCTOSTEIPHO  CIUTAHWPOBAHHBIA  OKCIEPUMEHT, HCCJIEJOBAaHUE  IIO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXKTy 00bEKTaMH, IBJICHHUSIMH, TTPOIECCAMH,

CaMOCTOSITENNFHO (HOPMYIHpPOBaTH OOOOIIEHHS M BBIBOJABI MO PE3yJNbTaTaM IMPOBEACHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
0000I1IEeHMI;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, @ TAKKE BBIBUTATH MPEATIOIOKESHHS O €ro
pPa3BUTUU B HOBBIX YCIOBHUSX.

111.6.2.3. V obyuaromierocs OynyT copMupoBaHbl yMeHusl paboTath ¢ HH(popManuen Kak
YacTh MMO3HABATENBHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUIA:

BBISBJIATH JIeUINTH WH(OPMAIINU, JTaHHBIX, HEOOXOJUMBIX I OTBETa HA BOMPOC W JUIS
pelleHus 3aa4H;

BBIOMpaTh  WH(OPMAIMIO W3  HWCTOYHWKOB  PAa3IMYHBIX  THUIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IHYHBIX BHIOB U  (QopM
MIPEJICTaBIICHHUS,

CTPYKTYypUpPOBaTh HUH(OPMAIIUIO, MIPEACTABIATh €€ B Pa3NUYHbIX (opMax, WILTIOCTPUPOBATH
rpaduyecku;

OILICHHUBATh HAJC)KHOCTh MH(OPMAIIMU IO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

111.6.2.4. YV oOyuatomerocs OyayT cGOpMUPOBAHbI YMEHHUs OOIIEHUS KaK YacTh
KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX NEHCTBUI:

BOCIIPHUHUMATh U (OPMYJIUPOBATH CYXKIACHHS B COOTBETCTBUU C YCJIOBHUSAMH W IICIISIMH
oOmIeHus], SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOKO TOYKY 3PEHUS B YCTHBIX W MHUCHMEHHBIX



TEKCTaX, JaBaTb IOACHEHMs IO XOAy PpELIeHHUd 3ahaud, KOMMEHTHPOBATh IOJTY4YECHHBIN
pe3yJIbTarT;

B XO0Jie O0CYXJEeHHs 3aJaBaTh BONPOCHI MO CYLIECTBY OOCYXJaeMOW TeMbl, IPOOJIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEM, HALIEJIEHHBIE HA IOMCK PELIEHMsI, CONOCTaBISATh CBOU
CYX/IEHUS C CYKACHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KHBaTh pa3jIM4Me U CXOJCTBO
MO3HILINH, B KOPPEKTHOU popme (HopMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPEJCTaBIATh PE3yJNbTaThl pEIIEHHs 3a7aud, SKCIEPUMEHTa, HCCIEeIOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMarT BBICTYIUICHHS C YYeTOM 3aJad [pe3eHTalud U
0COOEHHOCTEH ayIMTOPHH.

111.6.2.5. Y oOyuatomierocss OyayT cOpMHUpPOBaHBI YMEHHS CaMOOPTaHU3AIMH KaK 4YacThb
PEryJISTUBHBIX YHUBEPCAIbHBIX YUCOHBIX AEHCTBUIMA:

COCTABIIATh IUIAH, AJITOPUTM pELICHHS 3a/laud, BBIOMPATh CHOCOO0 pELICHHS C YYeTOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ y4eTOM HOBOM MH(pOPMALIUH.

111.6.2.6. Y oOyuaromerocss 0ynyT chopMUpPOBaHBI YMEHHS CAMOKOHTPOJS KaK 4YacTh
PEryJISITUBHBIX YHUBEPCAJIbHBIX yUEOHBIX IEHCTBUI:

BJIaJIeTh HAaBbIKAMM ITO3HABATENIbHOIN peduieKcuu Kak OCO3HAHMS COBEPILAEMbIX JEHCTBUH U
MBICIIUTENIBHBIX ~ IIPOLIECCOB, MX  PE3yJIbTaTOB, BIAJETh CHOCOOAMM  CaMOIPOBEPKH,
CaMOKOHTPOJIsI IPOLIECCa U pe3yJibTaTa PeLIeHUs MaTeMaTHUECKON 3ajauu;

NpPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIpU pELIEHUM 3a7aud, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHbBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LENU U YCIOBUAM, OOBSICHATh MPUUMHBI JOCTHIKEHHS
WIM HENOCTH)KEHUS pe3yJIbTaTOB JESITENbHOCTH, HAaxOAuUTh OIIMOKY, /JaBaTb OLEHKY
IpUOOPETEHHOMY OIIBITY.

111.6.2.7. Y obyuaromerocst OyyT cOpMHPOBAHBI YMEHUSI COBMECTHOH I TETLHOCTH:

MOHMMaTh W MCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHIHOW M HMHAMBHUIYaJbHON pabOTHI NpH
pelieHuyd ydeOHBIX 3ahady, MPUHUMATh 1€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3alMl0 COBMECTHOM pPabOTHI, paclpeleniTbh BUIbl padoT, JOrOBapHBAThCs, O0CYXAaTh
MIPOIIeCC U PE3yabTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TIpYMNIOBBIX (opmax paboThl (00CyXIeHHMsS, OOMEH MHEHHH, '"MO3rOBbIE
WTYpMbl" M HHBIE), BBIIOJHATH CBOIO 4YacThb PabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4IEHAaMH KOMaHJbl, OLIEHMBAaTh KAayeCTBO CBOEro BKJIaJa B OOWIMI MPOAYKT MO
KpUTEPUIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

111.6.3. IlpenmeTHble pe3yabTaTbl OCBOEHHUS NPOTrpaMMBbl MO MaTeMaTWKe Ha 0a30BOM
YpOBHE Ha YPOBHE CPEAHET0 00IIero 0Opa3oBaHus MPeICTaBIeHbI 0 rojlaM 00y4eHHs B paMKax
OTJIENIBHBIX YU€OHBIX KypCOB B COOTBETCTBYIOIIMX pa3jesax MporpaMMbl IO MaTeMaTHKE.

111.7. Pabouyasi mporpamMma y4yeGHOro kKypca "AJjireépa M Hayajla MaTeMaTH4eCKOIo
aHaiau3a''.

111.7.1. IlosicHuTenbHAS 3aIUCKA.

111.7.1.1. Yuebnbiii kypc "Anredpa v Hayala MaTeMaTHYeCKOro aHaiau3a" oOecrieunBaeT
UHCTPYMEHTaNbHYI0 0a3zy s H3y4eHHUS BCEX €CTECTBEHHO-HAYYHBIX KypcoB, (OpMHpYET
JIOTHYECKOe U abCTPaKTHOE MBIIIEHHE 00yJaroluXcsl Ha YPOBHE, HEOOXOIUMOM JUIsl OCBOEHUS
y4eOHBIX KypcoB MH(POPMATHUKH, OOLIECTBO3HAHUS, HCTOPHUH, CIIOBECHOCTH. B pamkax ydeGHOTrO
Kypca "Anrebpa ¥ Hayalma MaTeMaTHYeCcKoro aHaiuza" oOydaroliuecs OBJIAJEBAIOT
YHHMBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas (pOpMyJIupyeT CBOM JIOCTUXKEHHUS B
MaTeMaTu4deckon hopme.

111.7.1.2. YueOHslii Kypc ainredpsl 1 Hadyal MaTeMaTUYECKOTO aHAJIM3a 3aKJIa/IbIBAET OCHOBY
JUIL YCTICIIHOTO OBJIAJCHHUS 3aKOHAMH (DU3WKH, XWMHWHU, OWOJOTHH, TIOHUMAaHUS OCHOBHBIX
TEH/ICHIIMH SKOHOMHKH U OOILECTBEHHOM KHU3HHM, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
UQPPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh WX B ITOBCETHEBHOMN



*u3Hu. OBlazieHre aOCTPAKTHBIMH U JIOTHUECKU CTPOTHMHU MaTeMaTUYECKUMU KOHCTPYKIUSMU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPKICHHUS,
UCIIOJIb30BaTh 0000IlleHne U KOHKpETH3aluio, abcTparupoBaHHE U aHaJOruio, (opMUpYeT
KpPEaTUBHOE M KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydyenus anreOpbl U Hayall MaTeMaTU4ecKOro
aHaJM3a Ha ypOBHE cpeAHero odimiero oOpa3oBaHHs O0yYarouIMecsl MOJY4al0T HOBBIM OIBIT
pellieHus] NPUKIAAHBIX 3a7a4, CaMOCTOATEIbHOIO IIOCTPOEHUS MATEMaTU4YECKUX MOJeNen
peasbHBIX CHUTyallud M WHTEPIpETAllMM MOJIyYEHHBIX PEUICHHM, 3HAKOMATCS C MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B IpUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOLIUMUCS
MaTeMaTUYECKUMHU OTKPBITHSIMU U UX aBTOPAMH.

111.7.1.3. VYuebHblii Kypc anreOppl M Hadal MaTeMaTHYECKOro aHajgu3a oO0iagaer
3HAYUTENIbHBIM BOCIUTATEIbHBIM IMOTEHIIMAJIOM, KOTOPBIM peanu3yercs Kak uepe3 Y4eOHbIN
MatepHuaj, CHOCOOCTBYIOUMH (OPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS, TaK H 4Yepe3
cnenuuky ydeOHOW NeATeNbHOCTH, TpeOyrolled CcaMOCTOATEIbHOCTH, aKKypaTHOCTH,
MIPOJIOJDKUTENIHON KOHIIEHTPAIIMd BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYyUYEHHBIN Pe3yJbTar.

111.7.1.4. B ocHOBe MeTOAMKH OOy4YeHHUs ajureOpe W HavajgaM MaTEeMaTHYeCKOro aHaliu3a
JICKUT ACSITEILHOCTHBIN MPUHITUIT O0YUICHHSI.

111.7.1.5. B cTpykType mnporpammbl Mo aiaredpe W HayajgaMm aHaiu3a BBIICISIOTCS
CIeNYIOIIUE COAepKaTeNbHO-MeToauueckrue Juauu: "Yucna u Beramcienus", "OyHKIUU u
rpaduxu", "YpaBHenus u HepaBeHcTBa", "Havana matemarnueckoro ananuza", "MHoOXkecTBa U
noruka". Bce OCHOBHBIE COJEpPKATEIbHO-METOAMYECKHUE JIMHUU H3YYaloTCsl Ha MPOTSHKEHUU
IBYyX JeT OoOy4YeHHs Ha ypOBHE cpeaHero oOmiero obOpa3oBanus. JlaHHBIA yueOHBIH Kypc
SIBIIICTCS. MHTETPATUBHBIM, OOBEOUHSS B ce0Oe COACpKaHHE HECKOIbKHX MaTEeMaTHYCeCKHX
JTUCIUILINH: anre0pa, TPUTOHOMETPHS, MaTEeMaTHYECKUN aHau3, TEOpUs MHOXKECTB U JpYyTHE.
OOyuaromiyecs OBJIaJEBAIOT IMIMPOKUM MATEMaTHUYECKUM aIllaparoM, Y HHUX MOCJIEI0BaTEIbHO
dbopMupyeTcss U COBEPIICHCTBYETCS YMEHHE CTPOUTH MATeMAaTUYECKYI0 MOJETbh peallbHOM
CUTyallud, NIPUMEHATh 3HAHUS, I[IOJIy4eHHble B Y4yeOHOM Kypce "AnreOpa u Havana
MaTeMaTHUYeCKOro  aHanuza', [  peuleHHs  CaMOCTOATENbHO  C(HOPMYIUPOBAHHON
MaTeMaTU4YeCKOH 3a7auu, a 3aTeM UHTEPIPETUPOBATh MOIYUEHHBIN pe3ybTar.

111.7.1.5.1. CopepxatenbHo-MeToauYeckass JUHUSA "Uucna W BbIUMCIECHUA" 3aBepluaeT
(opMUpOBaHNHE HABBIKOB MCIIONb30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOEe ObLIO HAyaTo Ha
YpOBHE OCHOBHOTO o0miero oopasoBanus. Ha ypoBHe cpeaHero obimiero obpa3oBaHus ocoboe
BHUMaHHUE ynemseTcs (OPMUPOBAHUIO MPOYHBIX BBIYUCIHTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B
ce0st MCTIONIb30BaHKE PA3NIUYHBIX (OPM 3aMUCH JEHCTBUTENHLHOTO YMCIIA, YMEHUE PallMOHAIBHO
BBITIOJIHSITh JCHCTBUSA C HHUMH, J€JaTh MNPUKHUIKY, OILIEHHBaTh pe3ynbrar. OOydaroniuecs
MONy4aloT HAaBBIKM TNPUOIMKEHHBIX BBIYUCICHUN, BBIMOIHEHHUS JEUCTBUH C dYHCIaMH,
3alMCaHHBIMU B CTaHJIAPTHOU (hOpMe, UCTIOIH30BaHUSI MATEMATUUECKIUX KOHCTAHT, OLICHUBAHUS
YUCJIOBBIX BBIPAKEHUMH.

111.7.1.5.2. ConepxatenbHasi JuHHUS "YpaBHEHHUS W HEpaBEHCTBA' peanu3yeTcs Ha
HPOTSDKEHUH BCETro 00y4YeHUs Ha YPOBHE CPEAHEro o01ero oopa3oBaHus, MOCKOJIBKY B KaKOM
paszene nporpamMmbl IMPEAYCMOTPEHO pELIEHHE COOTBETCTBYIOIMX 3ajnad. OOyuaromuecs
OBJIQJICBAIOT PA3JUYHBIMM METOJAMU PEIICHHUS UENbIX, PAalUOHAJIbHBIX, WPPALHMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX W TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB U HX
cucteMm. [lomydeHHble yMEHHS HCIONB3YIOTCS TPH HCCIENOBAHUU (PYHKIMH C TOMOIIBIO
MIPOM3BOJHON, pEIIEHUH TMPUKIAAHBIX 3a7ad M 33Ja4 Ha HaXOXKJIeHUWEe HauOOoJIbIINX U
HAUMEHBIINX 3HaueHuil ¢(yHKiuu. JlaHHas coneprkaTelbHas JWHUS BKIIOYAET B ceOs Takxke
dbopMupoBaHHE YMEHMH BBINOJHATH pacyeTbl Mo (opmyiam, MpeoOpa3oBaHUs ILENbIX,
palMOHANbHBIX, UPPAIMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUH, a TaK)Ke BBIPAKECHHM,
colepKalluX cTerneHu u Jjorapugmbl. B Xxoxe wusydeHus anreOpanueckoro Marepuana
MPOUCXOIUT JalibHEHIlee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOygaronuxcsi, OPMUPYIOTCS HABBIKH JICTYKTUBHBIX PACCYKJICHUM, paObOThI C CHMBOJBHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJIC PABEHCTB M HEPABEHCTB.



Anrebpa npeanaraet 3pGeKTUBHbIE HHCTPYMEHTHI I PEHIeHHs] IPAKTHUYECKUX U €CTECTBEHHO-
HaYYHBIX 33Ja4, HarJISAHO IEMOHCTPUPYET CBOM BO3ZMOXKHOCTH KaK S3bIKa HAYKH.

111.7.1.5.3. CopepxatenpbHo-MeToauYecKass JuHUA "@®yHKIuU W rpaduku”" TECHO
HeperyIeTaeTCsa ¢ APYIrMMH JIMHHUSIMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3a/1aeT
MOCNIEOBATEIbHOCT, ~ M3yYeHUs  MaTepuana. M3yueHHe  CTENeHHOW, IOKa3aTelbHOMH,
JOTapu(PMHUUECKON ¥ TPUTOHOMETPUUIECKUX (DYHKIIHH, UX CBOMCTB M TPa(pHUKOB, HUCIIOJIL30BAHHE
byHKIUI UIa pemieHusl 3a7ad U3 IPYruX Y4eOHBIX IMPEAMETOB U PEalbHON >KU3HU TECHO
CBSA3aHO KaK C MaTéMaTHYECKUM aHAJIM30M, TaK U C PELIEHUEM ypaBHEHUM U HepaBeHCTB. [Ipu
5ToM OoIbllIOe BHHMMaHHME yaenseTcs (OPMUPOBAHUIO YMEHHUS BbIpaxaTh GopMyliaMu
3aBHCUMOCTH MEXAY Pa3TUYHBIMUA BEIMYMHAMH, HUCCIEI0BATH MOJYUYCHHbIE (DYHKIMH, CTPOUTH
ux rpapukd. MaTtepuan colep)KaTeJbHON JMHUM HAalleJIeH Ha pa3BUTHE YMEHUW U HaBBIKOB,
MO3BOJISIOMIMX ~ BBIpAXKaTh 3aBUCHUMOCTH MEXJy BEIHYMHAMH B pazaudHoi  (opme:
AHAIUTUYECKOM, Tpaduyeckoil U cloBecHOW. M3yueHue marepuasia CocoOCTBYET Pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHMIO M KOHKpPETH3allHH,
HCIIOJIb30BAaHUIO aHATIOTH.

111.7.1.5.4. CopepxarenbHas JuHus "Havana MmaTemaTHueckoro asanuza" MO3BOJISET
CYLIECTBEHHO PaCIIMPUTh KPYr KaK MaTeMaTUYEeCKUX, TaK M MPHUKIAJHBIX 3a/1ay, JTOCTYIHBIX
00yJaromuMcsi, y KOTOPBIX TIOSBISIETCS BO3MOXHOCTH HCCIEIOBAaTh M CTPOUTH TIpaduKu
byHKIM, onpenensaTh UX HauOOIbIINEe U HAUMEHBIIINE 3HAYEHUS, BBIYUCIIATH IO GUryp
00BEMBI TeJl, HAXOUTh CKOPOCTU U ycKopeHHs mpoueccoB. CoaepikarenbHasi JUHUS OTKPbIBAET
HOBBIE BO3MOYKHOCTH TIOCTPOCHHUSI MaTEMaTHUECKUX MOJIEJIeH peanbHBIX CUTYyalUi, HAXOXKICHHUS
HAWIy4lllero peuieHusl B NPUKIATHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKHX, 3ajayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYEeCKOI'O aHaJIM3a CIIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOIO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHPOBAHUIO YMEHUH DPACIO3HABATH
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHHKE M HMcKyccTBe. OOydaromuecs y3HaIOT O
BBIJIAIOIMXCSl PE3yJibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHUsI MaTEMaTHKU KakK HayKH, U HX
aBTOpax.

111.7.1.5.5. CopnepxarenpbHo-MeToIMYecKass JUHUA "MHOXecTBa M JIOTHKAa" B OCHOBHOM
MOCBSIIIEHA DJJEMEHTAM TEOPUM MHOXKECTB. T€0pEeTMKO-MHOKECTBEHHBIE IPEACTABICHUS
IIPOHU3BIBAIOT BECh KypC IIKOJBbHOM MaTeMaTUKW W TpeularaloT Hauloliee YHHUBEpCAJbHBIN
A3bIK, OOBEAMHSAIONIMI BCe pa3jeibl MaTeMaTUKH U €€ MPUIIOKEHHUH, OHU CBSI3BIBAIOT pa3HbIe
MaTeMaTUYeCcKHUe JUCLUUIUIMHBI B €IuHOEe Iiesioe. BakHO JaTh BO3MOXKHOCTH 00ydYaroIieMmycs
MIOHMMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMAaTHMKH M MCIIOJNb30BaTh €0
JUIS BBIPDA)KEHUSI CBOMX MBICIIEH.

111.7.1.6. B yuebHoM Kkypce "AnreOpa 1 Hayajla MaTeMaTHUECKOT0 aHannu3a" MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaT€MaTH4YECKOI'0 MOJEIUPOBAaHUs, KOTOPbIE PU3BaHbl C(HOPMUPOBATH HABBIKU
IIOCTPOEHHUS MOJENIEN pEAJIbHBIX CUTYyalUil, UCCIEN0BAaHUS dTUX MOJIENIEN C IIOMOILBIO anmapara
anreOpbl U MaTEMaTHYECKOIO aHAJIM3a U MHTEPIPETAMU MOJYYEHHBIX Pe3yJbTaToOB. 3aJaHus
BKJIIOYEHBI B K&Kl W3 pa3esioB MPOrpaMMbl, MOCKOJIBKY BeCh Marepuan ydeOHOro Kypca
IIMPOKO HCHOJB3YyeTCs Ul pELIeHUs MNpUKIAAHbIX 3a1ad. llpum pemeHuH peasbHBIX
NPaKTUYECKUX 3a/7ad oOydarolvecs pa3BHBAIOT HAOMIOAATENbHOCTh, YMEHHE HaXOAWUTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOJIb30BATh aHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTP 1O (OPMUPOBAHHMIO HABHIKOB pEIICHUS NPUKIAAHBIX 33734
OpraHu3yercs B TIpollecce H3y4YeHHs Bcex TeM ydeOHoro Kkypca "Anrebpa u Hayana
MaTeMaTU4YeCcKoro aHanusa'".

111.7.1.7. OOmiee 4mciio 9acoB, OTBEACHHBIX I M3y4eHHs] yuyeOHOro Kypca "Anrebpa u
Havaja MareMaTudeckoro aHanmza", - 170 gacos: B 10 kiacce - 68 yacoB (2 yaca B Helemn), B
11 kmacce - 102 ygaca (3 yaca B HEJENi0).

111.7.2. Conepxanue obyuenus B 10 kmacce.

111.7.2.1. Yucna v BBIYUCICHUSA.

Parmonanbheie yncna. OOBIKHOBEHHBIE U JAECATUYHBIE JIPOOM, MPOLEHTHI, OECKOHEUHBIE
nepuoanydeckue ApoOu. Apupmeruyeckue oOmnepaluud € PalMOHAIBHBIMH  YHCIIaMH,



npeoOpa3oBaHMsl YUCIIOBBIX BbIpakeHHU. [IpumeHeHune npoOeil W MPOIEHTOB ISl PEHICHUS
MIPUKJIAIHBIX 33J1a4 U3 Pa3Iu4HbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HH.

JleiicTBuTenbHble uncia. PanuoHanpHble M HppalUMOHANBHBIE 4ucia. ApudmeTnueckue
olepanuu ¢ JACHCTBUTEIbHBIMH YuciaMu. [IpuOamKeHHbIe BIYUCICHUS, IPAaBUIa OKPYTJICHHS,
MIPUKHJIKA U OLEHKA pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uenbiM mnokasateneM. CTaHgapTHas ¢opma 3amucu ACUCTBUTENBHOTO YHCTIA.
Hcnonp3oBanue mnonxonsmie Qopmbl 3amucud  JEHCTBUTENBHBIX YHMCENT JJs  pelIeHus
IPAKTUYECKUX 3aJa4 U IPEICTABICHUS JAHHbIX.

Apudmerndeckuii KOpeHb HATYpalIbHOU cTereHu. JIeHCcTBUSA ¢ apuMETHYECKUMH KOPHIMH
HAaTypaJIbHOU CTEIICHHU.

CuHyC, KOCHHYC M TaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
YKCIIOBOTO apryMeEHTa.

111.7.2.2. YpaBHEeHUs 1 HEPABEHCTBA.

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPHUECKUE
(bopMyIIbI.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTo ] HHTEpBAJIOB.

Pemenue nenbix 1 JpoOHO-pAllMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Peurenue nppaioHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPaBHEHUH.

[IpuMeHeHne ypaBHEHUMH M HEPABEHCTB K PEIICHHUIO MAaTeMaTHMYECKUX 3a7ad W 3aj1ad u3
Pa3IUYHbBIX 00J1aCTe HayKU U peanbHOM KU3HHU.

111.7.2.3. ®yHkuuu u rpadukH.

Oyukus, crocoosl 3ananus Gpynknun. I'padux Gpynkimn. Bzanmuo oOparHbie GyHKIHH.

Ob6nacTh ompezeneHuss U MHOXeCTBO 3HaueHUW (pynkuuu. Hymu ynkumu. IIpomexyTku
3HAKOMOCTOSIHCTBA. YeTHBIE U HEUETHBIE (PYHKIIUH.

CrenenHass (QyHKIMS C HaTypaldbHBIM M IENbIM IOKa3zareiaeMm. Ee cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0i CTETICHU.

Tpuronomerpuueckass OKpPYXHOCTb, OIpeJeNIeHUEe  TPUTOHOMETPUYECKUX  (YHKIMH
YHCIIOBOT'O apryMeHTa.

111.7.2.4. Hayana mareMaTH4e€CKOT0 aHAJIN3a.

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHUsl  IOCieqoBaTeabHOCTEH.  MOHOTOHHBIE
MIOCJIE0BATEIBHOCTH.

Apudpmernueckas W reoMeTpuyeckas — mporpeccuu.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO YOBIBAIOILIEH IeOMETPHUECKOW MpPOrpeccu.
®opmyna CIOXKHBIX IMPOLEHTOB. Vcrnonb3oBaHHe MPOTPEcCHM JJIsl PEIIEHUs peallbHbIX 3a/1a4y
MPUKIIAJHOTO XapakTepa.

111.7.2.5. MHoecTBa U JIOTHKA.

MHoxecTBO, onepanuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa-Benna.

[IpumeHeHne TeOpeTUKO-MHOKECTBEHHOT'O armapaTa JUuisi OIMCaHMs peallbHbIX IPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenne, TeopeMa, CIEACTBUE, T0KA3ATEIBCTBO.

111.7.3. Conepxanue obyuenus B 11 kmacce.
111.7.3.1. Yucna v BEIYUCICHUSA.

Harypanbnblie u nensie uncna. [Ipu3Haku AeIUMMOCTH HENbIX YHCEIT.

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIICHH.

Jlorapudwm yucna. JlecaiTHYHBIE U HATypaJIbHBIC JIOTAPUDMBI.

111.7.3.2. YpaBHEHHs 1 HEPABEHCTBA.

[IpeoOpa3oBanue BBIpaXEHUH, COAECPIKAIINX JIOTApU(MBI.

[IpeoOpa3oBaHue BbIpaxXeHU, COAEPIKALIUX CTENEHH C pallMOHAIbHBIM ITOKa3aTEJIEM.

[IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS 1 HEPABEHCTBA.



Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrempl JIMHEHHBIX YpaBHEHMH. PelleHue NpuUKIagHBIX 3a4ad C IOMOIIBIO CHCTEMBI
JIMHEWHBIX YpaBHCHUH.

CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEMaTUYECKUX 3a/1a4 U 3a7a4
U3 PA3IUYHBIX 00JIaCTel HAYKU U pealbHON KU3HU.

111.7.3.3. ®yHkuuu u rpagukH.

@Oynkuus. [lepuoanyeckue ¢pynkuuu. [IpoMexyTKu MOHOTOHHOCTH (YHKIMH. MaKkCUMyMbl
U MUHUMYMBI QyHKIu. Hanbombiiee 1 HauMeHblee 3Ha4eHne (QyHKLIMU Ha IPOMEKYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rPaUKH.

Iloka3arenbHast U jorapupmuueckas pyHKLUHH, UX CBOMCTBa U rpaduku. Vcrnonb3oBaHue
rpaduKoB (QYHKUUI JUIS pelieHus ypaBHEHUN U JTUHEHHBIX cucteM. Vcnonp3oBanue rpadukos
(GYHKUMH U1 MCCIIEOBAaHUS MPOLECCOB U 3aBUCUMOCTEH, KOTOphle BO3HUKAIOT MPH PELICHUU
3a[a4 U3 APYTrUX y4eOHBIX MPEIMETOB U peallbHON KU3HH.

111.7.3.4. Hayana mareMaTH4eCKOT0 aHAJIN3a.

HenpepeiBable pyHKINU. METOA HHTEPBAIOB /IS pEIICHHUS HEPABEHCTB.

ITpousBonnas Gpynkuuu. ['eomerprueckuii 1 GpU3NIECKUNA CMBICI IPOU3BOIHOM.

[IpousBonHbie 31eMeHTAapHBIX (QYHKIUHA. DopMynbl HaX0XKIEHUS IPOU3BOJHOW CYMMBI,
IPOU3BEACHUS M YACTHOTO (DYHKIIHH.

[IpumeneHre npou3BOJHON K UCCIIEOBAHMIO (PYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxosxneHne HanOobIIero 1 HAaMMEHbIIETo 3HaYeHUs! GYHKLIUU Ha OTPE3Ke.

[IpumeneHue Mporu3BOHON JIsl HAXOKJICHUS HAMTYyUYIIero pelIeHNs B IPUKIAAHbIX 3a/1a4ax,
JUIs OTIpeJIeNIEHUs] CKOPOCTH IpoLecca, 3alaHHOr0 (GOpMYJI0H HIIH rpaduKoM.

[lepBooOpaznas. Tabnuia nepBooOpa3HEIX.

WuTterpai, ero reoMmerpudeckuii u ¢pusndeckuii cMbici. Beranciaenue unrerpana no popmyse
Herotona-Jleli6nuna.

111.7.4. Tlnanupyemble MpeAMETHbIE pPe3yJIbTaThl OCBOCHHS (denepanbHOil paboueit
nporpaMMbl  yaeOHOro Kypca "AureOpa W Hadala MareMaTHYECKOro aHaim3a"' Ha YpPOBHE
CpeaHero oomniero oopa3oBaHus.

111.7.4.1. TlpenmeTHbIe PE3yJIBTATHl MO OTIAEIBHBIM TeMaM ydeOHOTO Kypca "Anrebpa u
Hauasna MmareMaTrueckoro aHanuza". K koniy 10 kiacca oOyyaromuiicss HAy4duTCs:

111.7.4.1.1. Yucna u BIYUCIECHUS:

ONEpPUPOBATH TOHATHUSMHU: pAlMOHAIBHOE M JACHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAas W
JeCsITUUHas ApPOoOb, MPOLEHTHI;

BBINOJIHATE apU(pMETUYECKHE ONEPALUU C PAllMOHATIBHBIMH U ACHCTBUTEIBHBIMH YHCIAMH;

BBINIOJIHATh MPHUOIM)KEHHbIE BBIUMCIICHUS, MWCIONb3Yysl NpaBWJIa OKPYIJVIEHUS, [eNaTh
INPUKUAKY U OLIEHKY Pe3yJbTaTa BBIYMCICHU;

ONEpUpPOBaTh MOHATHSAMH: CTENEHb C LENbIM IOKa3aTeleM, cTaHiapTHas (opma 3amucu
JeMCTBUTENIBHOTO YHCIA, KOPEHb HAaTypaJbHOW CTENEHH, MCIIOJIb30BaTh MOAXOIAILYI0 (opMy
3anyucH JEHCTBUTENBHBIX YUCEN JUIsl pEIICHUs MPAKTUYECKUX 3a/1a4 U MIPE/ICTaBICHUS JaHHBIX;

OIIEpUPOBATh MOHATUAMU: CHHYC, KOCHHYC M TaHI'€HC IPOU3BOJBHOIO yIJa, UCIOJIb30BaTh
3aMych MPOU3BOJIBHOTO yTiia yepe3 00paTHble TPUTOHOMETpHUecKne (QYHKINH.

111.7.4.1.2. YpaBHEHUs 1 HEPABEHCTBA:

ONEepUPOBATh TOHATUSMU: TOXKJECTBO, yYpaBHEHHE, HEPABEHCTBO, II€JIOE, pallOHAIbHOE,
MPPALMOHAIIbHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHMUE;

BBIIIOJIHATH ~ NpeoOpa3oBaHUS ~ TPUTOHOMETPUYECKHMX  BBIpAXEHUHM M pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBITNIOJHATE MPEOOpa30oBaHMs LENbIX, PAlUOHAIBHBIX M HPPALMOHAIBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE TUIIBI LIEBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB;

MPUMEHSTh YpaBHEHUS W HEPABEHCTBA Ul PELICHHs MaTeMaTHMYeCKHUX 3a/lad U 3ajad u3
pa3IMYHBIX 001aCTe HAYKH U PeaNbHOM KU3HH;



MO/JIEJINPOBATh PeaJIbHbIE CUTYAIIUH HA A3bIKE aNreOpbl, COCTABIATh BBIPAKEHUS, YPAaBHEHUS,
HEpaBEHCTBA IO YCJIOBHUIO 3a/1ayM, HCCIEI0BATh IOCTPOCHHBIE MOJETH C HCIOJBb30BAaHUEM
anmapara ajreOpsbl.

111.7.4.1.3. ®ynkuuu u rpaduku:

OIIEpPUPOBATH MOHATUAMU: (QYHKIMS, CIOCOOBI 3aJaHus (YHKLUMHU, 00IaCTh ONpeAeTIeHUs U
MHOXECTBO 3HaUeHHUI (PyHKIMH, TpapuK QyHKINH, B3aUMHO 00paTHbIE (PYHKINY;

OIIEpPUPOBATH HMOHATHAMU: YETHOCTh U HEUETHOCTh (DYHKLUH, HYJIU (QYHKLIHHU, TPOMEKYTKU
3HAKOIOCTOSIHCTBA;

UCIOJIb30BaTh TpauKy QyHKIMH U1 peLIeHns ypaBHEHUH;

CTPOUTh M YHMTaTh TpadUKd JIMHEHHON (yHKIMHM, KBaApaTHYHOW (YHKLUHU, CTETIEHHOU
(YHKLHU C LEJbIM [T0Ka3aTeleM;

UCMOJb30BaTh Tpapuku (QYHKIUA Ui UCCIEIOBAaHHS IPOLECCOB M 3aBUCUMOCTEH IpH
peLIeHUH 3aJad U3 JPYyruxX y4eOHbIX IPEIMETOB M pealbHOW *KHU3HM, BbIpakaTh (opMyIamMu
3aBHCUMOCTH MEX/1y BETUYNHAMH.

111.7.4.1.4. Hauana MaTeMaTn4eCcKOro aHajau3a:

ONEPUPOBATH TOHITUSMHU: IOCIENIOBATEIBLHOCT, apU(pMETHUYECKass W TeOMeTpUYecKas
pOrpeccuy;

OIEpPUPOBATH TOHATHAMHU: OECKOHEYHO YOBIBAIOIIAs T'€OMETPHUYECKasl MPOTrpPEcCHs, cymMma
OeckoHeuHO YOBIBaIOLIEH TI€OMETPUUYECKOW MPOrpeccuH; 3ajJaBaTh IIOCIIEJOBATEIIbLHOCTH
Pa3IMYHBIMU CIIOCOOAMU;

HCIOJIb30BaTh CBOWCTBA MOCIJIEA0BATEILHOCTEI U MPOrPEeCcCHid Ul pellIeHHsI peallbHbIX 3a/1a4
IPUKIIATHOTO XapaKTepa.

111.7.4.1.5. MHOXecCTBa U JIOTHKA:

ONEPUPOBATH TOHITUSMHU: MHOXKECTBO, OIEPAlMd HAJ] MHOXXECTBAMH; HCIOJIb30BAThH
TEOPETUKO-MHOXKECTBEHHBII amnmapar i ONUCAHHUs peajibHbIX MPOLIECCOB U SABICHWUH, HpU
peIIeHNH 3a/1a9 U3 APYTHX YIEOHBIX MPEIMETOB;

OIIEpPUPOBATH MOHATHSIMU: OIIpEJIJIEHUE, TEOPEMA, CIIEICTBUE, JOKA3aTEIbCTBO.

111.7.4.2. TlpenMeTHBIC pe3yibTATHl MO OTICIBHBIM TeMaM ydeOHOTO Kypca "Anrebpa u
Hauasa mareMaTnueckoro aHanuza". K koniy 11 kiacca oOyvaromuiicss HAy4uTCs:

111.7.4.2.1. Yucna u BIYUCIECHUS:

OIEepPUPOBATH MOHATHAMU: HATypaJbHOE, LIEJ0€ YUCIIO, UCTIOIb30BATh MPU3HAKU JAETUMOCTH
LENbIX YUCEJI, Pa3JI0’KEHUE YKcia Ha IPOCThIE MHOKUTENH JUIs pEIIeHUs 3a/1a4;

OIIEPUPOBATH MOHATUEM: CTETIEHb C PAllMOHAIBHBIM MOKA3aTeIeM; ONEpUPOBATh MOHATHIMM:
Jorapudm gucia, NeCITUIHbIE U HaTypalbHbIE JOTapH(MBbI.

111.7.4.2.2. YpaBHEHUs 1 HEPABEHCTBA:

MPUMEHSTH CBOMCTBA CTENEHH ISl TIPE0Opa30BaHMsl BBIPAKECHUH, OTIEPUPOBATH TOHSATHSIMH:
NoKa3aTejabHOE YpaBHEHUE U HEPABEHCTBO, peIllaTh OCHOBHBIE THUIIbI IOKA3aTENIbHBIX YPaBHEHUH
Y HEPaBECHCTB;

BBIMOJIHATE MPeo0pa3oBaHMsl  BBIPAKEHUH, coJepKalluxX Jorapupmsl, ONEPUPOBATH
NOHATUSAMH: JIOTAPU(PMHUECKOE YpaBHEHHWE W HEPAaBEHCTBO, pEIIaTh OCHOBHBIE THIIBI
Jorapu(pMHUECKUX YpPaBHEHUN 1 HEPABEHCTB,;

HAXOJIUTh PEIICHUS MPOCTEHITUX TPUTOHOMETPUIECKUX HEPABEHCTB;

ONEpPUPOBATh MOHATHAMU: CHCTEMa JHHEWHBIX ypaBHEHHH W ee pelIeHHe, HCIOJIb30BaTh
CHCTEMY JIMHEHHBIX YPaBHEHUH JUIS PEIICHUS TPAKTUIECKUX 3a/1a4;

HAXOJUTh PELICHUs] MPOCTEHUIINX CUCTEM U COBOKYMHOCTEH pallMOHAJIbHBIX YPaBHEHUH U
HEPaBEHCTB;

MO/JICJINPOBATh pPeaIbHbIE CUTYAIIUH Ha SA3bIKE alNreOpbl, COCTABIATH BBIPAKEHUS, YPaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBbl II0 YCIOBUIO 3aJayd, WCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

111.7.4.2.3. ®yHkuu u rpaduku:



OTIEPUPOBATH MOHATUIMH: TIEpHOINYeCcKast QyHKINS, TPOMEKYTKH MOHOTOHHOCTH (DYHKITHH,
TOYKH IKCTpeMyMa (QyHKIIUH, HAanOOoIbIllee U HaUMEHBIIIee 3HAYCHUS (PYHKIIMH Ha IPOMEXKYTKE,
WCITOJIB30BATh WX JIJIS UCCIeA0BaHMS GYyHKIIUH, 3aIaHHON TPpaPuKOM;

OTIepUPOBATH MTOHSTUSIMH: rpaduku IIOKAa3aTeIIbHOM, norapudmuaeckon u
TPUTOHOMETPUYECKUX (PYHKITUH, H300pakaTh UX HA KOOPJAUHATHOM IJIOCKOCTH M HCITOJIh30BaTh
JUTSL PEIICHUS YPAaBHCHUN U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpadHKH JTMHEHHBIX ypaBHEHUH M MCIOJb30BaTh
WX JUTsl pEIICHUS CUCTEMbI JIMHCWHBIX YPaBHECHUI;

HCII0b30BaTh Tpaduku (PyHKIUH I MCCIeA0BaHUS MPOIIECCOB U 3aBUCUMOCTEH M3 IPYTUX
Y4eOHBIX TUCIUTUIHH.

111.7.4.2.4. Hayayma MaTeMaTHYSCKOr0 aHaJIn3a:

OTIEPUPOBATH MOHATHSIMH: HENpepbiBHAS (DYHKIHS, MPOU3BOIHAS (DYHKIWHU, UCIOIB30BATh
TEOMETPUUYECKUHN M PU3MUECKHUI CMBIC TIPOM3BOJIHON ISl pEIICHUS 3a/1a4;

HaXOJUTh TPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIHA, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKITUH;

MCIIOJIb30BATh MTPOU3BOIHYIO JIJIS UCCIICOBAHMS (PYHKIIMM HA MOHOTOHHOCTB U DKCTPEMYMBI,
MPUMEHSTh PE3YJIbTAThl UCCIEOBAHMS K TIOCTPOSHUIO IpaUKOB;

WCIIOJIb30BATh MPOW3BOIHYIO JIUIS HAXOXICHHUS HAMITYYIIETO PEIICHUS B MIPUKIAIHBIX, B TOM
YHCJIe COLMATIbHO-OKOHOMUYECKHX, 3a1a9ax;

OIEPUPOBATh TOHITHSIMH: TIEPBOOOpa3HAs M WHTETPall, MOHUMATh TEOMETPUUYCCKUU U
(GU3UYECKUI CMBICI HHTErpajia;

HaXOJUTh MEPBOOOPA3HBIC JIEMEHTAPHBIX (YHKITUH, BBIYUCIISATH HHTETPAIT

o gopmyne Horotona-JleitOuuna;

peliaTh MPHUKIAIHBIC 33aJa4d, B TOM YHCIIE COIHAILHO-YKOHOMHYECKOTO M (PU3NICCKOTO
XapakTepa, CpeCTBAMH MaTEeMAaTHYECKOTO aHAIHM3a.

111.8. PaGouas nmporpamma yuyeoHoro kypca ""I'eomerpus''.

111.8.1. IlosicHuTenbHAs 3aIKCKA.

111.8.1.1. BaxxHocTh y4eOHOT0 Kypca reOMETpUU Ha YPOBHE CPEHET0 00IIero oopa3oBaHus
00yCIJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX pPE3yJIbTaTOB
0o0yuyeHHsI TeOMETPUH B HAlpaBICHUU JIMYHOCTHOTO Pa3BUTHUSA oOyyaromuxcs, GOpMHpPOBAHUSA
(GYHKIIMOHAJIBHOW MaTeMaTH4YeCKONM T'pPaMOTHOCTH, M3Y4YEHHUS APYTUX Y4EeOHBIX IUCIMILINH.
PazButne y oOydaroumiuxcsi HpPaBUJIBHBIX IPEICTABIECHUH O CYIIHOCTH U IPOUCXOKIACHUU
F€OMETPUUECKUX a0CTpaKIIMi, COOTHOIIEHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpa’keHus
MaTEMaTUYECKON HAyKOH SIBJIEHUH U MPOLIECCOB PEATbHOIO0 MUPA, MECTE TEOMETPUH B CUCTEME
HAayK M pOJIM MaTeMaTU4YeCKOro MOJEIMPOBAHUS B HAYyYHOM IIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (HOPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS OOYYaAIOLIMXCS, a TaKXKe KadyecTB
MBILUIEHUSI, HEOOXOUMBIX JIJISl a/lallTallii B COBPEMEHHOM OOLIECTBE.

111.8.1.2. 'eomeTpus ABIsSETCS OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPETHETr0 0OIIEro
o0Opa3oBaHMs, TaKk Kak 00ECHeYrMBAaEeT BO3MOXKHOCTh M3Y4YEHMsI KaK IUCHMIUIUH €CTECTBEHHO-
HAy4YHOW HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

111.8.1.3. Jlormyeckoe MblnUIeHHE, (OpMHUPYEMOE TMpPU U3YHYEHHUHU OOyHaroIUMUCS
MOHSTUMHBIX OCHOB T'€OMETPUU M IOCTPOCHMUHU LEMNOYKH JIOTUYECKHX YTBEP)KIEHUH B XOJ€
pelleHuss TeOMEeTPUYECKHUX  3a7ady, YMEHHWE BbIIBUraTb M  ONpOBEprarb TUIOTE3bI
HEINIOCPEACTBEHHO MCIONB3YIOTCSl IPU PEUIEHMM 3aJad €CTECTBEHHO-HAy4YHOIO IMKJIa, B
YaCTHOCTH U3 Kypca QU3HKH.

111.8.1.4. Opuentanus 4enoBeka B MPOCTPAHCTBE - YCIOBHE €ro COLHUAIBLHOTO OBITHS,
dbopMa OTpakeHHs] OKpY)KAIOIIEro MHpa, YCJIOBHE YCHEIIHOTO IO3HAHMS M aKTHUBHOTO
npeoOpa3oBaHusi  AeWcTBUTeNnbHOCTH.  OnepupoBaHuME  IPOCTPAHCTBEHHBIMH  oOpa3aMu
o0beMHSIET pa3Hble BHAbI y4eOHOW U TpPYAOBOM JEATENbHOCTH, SBJSETCS OJHUM U3
npoeCCHOHATBPHO BaXXHBIX KAayecTB, IOATOMY aKTyalbHa 3ajadya (OPMHPOBAHUSA Y
00y4aromuxcsi MPOCTPAHCTBEHHOTO MBIIIJIEHUS! KaK Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS -



CYHICCTBCHHOI'0O KOMIIOHCHTa B IIOATOTOBKE K HpaKTH‘ICCKOﬁ JACATCIIBHOCTH II0O MHOI'UM

HATIPABIICHUSIM.
111.8.1.5. Llear ocBoeHus mporpaMmmbl yueObHoro kypca "I'eomerpus" Ha 6a30BOM ypoBHE
oOydeHuss - o00meoOpa3oBaTeIbHOE U OOMIEKYJIBbTYpHOE pa3BUTHE OOydYaIOMUXCS Yepe3

o0ecrieyeHHEe  BO3MOXKHOCTH  NPHOOpPETeHHs M MCIOJIb30BAaHMS ~ CHCTEMaTUYECKHX
TeOMETPUYECKUX 3HAHUN U JCUCTBHUH, CHEUU(UYHBIX T€OMETPUHU, BO3MOKHOCTH YCHEIIHOTO
IOPOJOJDKEHU  00pa3oBaHUs IO  CHEUUAIBHOCTSAM, HE CBS3aHHBIM C  IPUKJIAJHBIM
MCII0JIb30BaHUEM T€OMETPHUH.

111.8.1.6. [IpuoputeTHBIMHU 33/1a4aMU OCBOCHHs yueOHOro Kypca "['eomerpun" Ha 6a30BOM
ypoBHe B 10 - 11 knaccax sBIsItOTCSA:

(dbopMHpOBaHKE IPEICTABICHUS O TEOMETPUM KaK 4aCTH MUPOBOM KYJIbTYpbl U OCO3HAHHE €€
B3aMMOCBSI3H C OKPYKAIOLIUM MUPOM;

(bopMHpOBaHKE NPEICTABICHUS] O MHOIOI'pDAaHHHMKAaX M TejaX BpAIleHUs KaK O Ba)KHEMIIMX
MaTEMaTUYECKUX MOJENAX, IO3BOJSIIOIIMX ONMCHIBaTh W H3y4yaTb pa3Hble  SBICHUS
OKPY’KaIoLIero Mupa;

¢dbopMHupoBaHHE yMEHHs pAaclo3HaBaThb Ha 4YepTekax, MOJEIAX U B peaJbHOM MHUDE
MHOT'OI'PaHHHMKH U TeJla BpallleHHs;

OBJIaJICHHE METOJaMM PELICHUs 3a]]a4 Ha MMOCTPOCHMS Ha N300pakKEHUAX IPOCTPAaHCTBEHHBIX
duryp;

(dbopMHUpOBaHKE YMEHHUsSI ONIEPUPOBATH OCHOBHBIMU MOHSTHUSMH O MHOTOTPAaHHUKAX M Tellax
BpALLEHUS U X OCHOBHBIMU CBOWCTBaMH;

OBJIQJICHUE QJITOPUTMaMHU pEIICHUs OCHOBHBIX THIIOB 3aj7ad, (HOPMUPOBAHHE YMEHHS
IPOBOJUTHh HECIIOKHBIE JI0KA3aTENIbHBIE PACCYXJIEHUS B XOJ€ PELICHHs] CTEePEeOMETPUUYECKHX
3a/1a4 U 3a/1a4 ¢ IPaKTUUYECKUM CO/IEPKAHUEM;

pa3BUTHE UHTEIUICKTYalIbHbIX U TBOPUYECKUX CIOCOOHOCTEH 00yyaromuxcs, no3HaBaTeaIbHON
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KpUTUYHOCTU MBILLUICHHUS;

¢dopmupoBaHHe (QYHKLUMOHAIbHOM TI'DAaMOTHOCTH, pEJIEBAHTHOW TE€OMETPUU: YMEHHE
pacno3HaBaTh MPOSIBICHUS TE€OMETPUYECKMX IOHSITUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasbHbIX KU3HEHHBIX CUTYAlUSX U MPU U3YUYEHUH JPYTMX Y4eOHBIX MPEJAMETOB, MPOSBICHUS
3aBUCHUMOCTEN M 3aKOHOMEpHOCTEW, (hOpMyIHpOBaThb MX Ha S3bIKE N€OMETPUM M CO3/1aBaTh
TEOMETPUUYECKUE MOJIEIHN, NPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUM amnmapar A peleHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLICHUBATD MTOJIyYE€HHBIE PE3YJIbTATHI.

111.8.1.7. OTnnuuTenbHOM 0COOEHHOCTBIO MPOrPaMMBI 110 TEOMETPHH SBJISETCS BKIIOUEHHE
B KypC CTEPEOMETpUM B Hayalle €ro M3y4eHHs 3ajad, pellaeMblX Ha YPOBHE UHTYUTHUBHOIO
MO3HAHUS, U ONpE/ETIeHHbIM 00pa30M OpraHu30BaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT
Pa3BUTHUIO JIOTUYECKOTO W IPOCTPAHCTBEHHOTO MBILIUIEHUS, CTUMYJIHPYET MpPOTEKaHHE
MHTYWTUBHBIX ITPOLIECCOB, MOTUBUPYET K JaJbHENIIEMY U3YyUEHHUIO IIPEAMETA.

111.8.1.8. Ilpenmnoyrenue oTAaeTCS HATISITHO-KOHCTPYKTUBHOMY METOy OOYYEHHS, TO €CTh
TEOPETUYECKHE 3HAHUSA MMEIOT B CBOEH OCHOBE HENOCPEACTBEHHOE OTHOLIEHHE K IPEIMETHO-
MPAKTUYECKON J1eATeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPECTABICHUHN Y 00yJaromuxcs B
Kypce CTEpEOMETPUM IPOBOJUTCS 3a CUYET PEIIEHUS 3a7ad Ha CO3JaHHME IPOCTPAHCTBEHHBIX
00pa3oB ¥ 3a7ad Ha ONEPUPOBAHHUE MPOCTPAHCTBEHHBIMH oOpasamu. Co3manme o00pasa
IPOBOJIUTCS C HCIOJb30BAHMEM HAIVIJHOCTH, a OINEpPUpPOBaHHME OOpa3oM - B YCIOBHUSX
OTBJICYEHHUSI OT HATJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €0 UCXOJHOTO COIEPIKaHuUS.

111.8.1.9. OcHoBHBIMU coziepKaTeIbHBIMU JIMHUAMHU yueOHoro kypca "I'eometpus” B 10 - 11
Kjaccax sBIAOTCS: "MHororpanHuku', "lIpsmele m mimockoctH B mpoctpaHctBe', "Tena
BpaieHus", "BekTopsl U KoopauHaThl B IpocTpaHcTBe". DOPMUPOBAHUE JIOTUYECKMX YMEHUU
pacrpezensercss Mo CoJep)KaTelabHbIM JIMHUSIM W O rojaM oOydeHHUs Ha YpPOBHE CpPEIHEro
o011ero o0pa3oBaHus.

111.8.1.10. Conepxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHMS MPOTPaMMBbI 10 TEOMETPUH, PACIIPEIEIIEHHBIM 0 T0JIaM 00yUYeHHsI, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4TOObI OBJIAJIEHUE TEOMETPUYECKUMHU TOHSATUSAMU U  HaBBIKaMU



OCYHIECTBIISIIOCH ~ MOCNEAOBATENbHO W TOCTYNMaTeIbHO, C  COOJIIOJIGHUEM  TMpUHIUIA
IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKJIIOYAINUCH B OOIIYI0 CHUCTEMY TI€OMETPUYECKHX
MpeJICTaBICHU 00yJarounxcs, paciupss U yrayomss ee, o0pa3ys MpOYHble MHOXKECTBEHHbIE
CBSI3H.

111.8.1.11. OGrmee uncio 4acoB, OTBEICHHBIX JJIA H3y4YeHHs yueOHoTo Kypca "['eomerpus" -
102 gaca: B 10 xacce - 68 yacoB (2 yaca B Henento), B 11 kiacce - 34 yaca (1 gyac B Hezerio).

111.8.2. Coneprxanue odbyuenus B 10 kimacce.

111.8.2.1. [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE.

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, npsiMasi, III0CKOCTh, pocTpaHcTBo. [lonstue 06
AKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnosiokeHue NpsIMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECs, MapaulelibHbIE U
CKpeluBamomuecs npsaMble. [lapamienbHOCTh HPsMBIX U IUIOCKOCTEM B IPOCTPAHCTBE:
napajuiejbHble NpsIMbIE B MPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX MPSAMBIX, MNapajuIeIbHOCTh
OpsIMOM U IUIOCKOCTH. YTIJIBI C COHAIIPaBIEHHBIMM CTOPOHAaMH, YIoJl MEXIy MpPSIMbIMH B
npoctpaHcTBe.  [lapamnenbHOCTh  IUIOCKOCTEH:  MapajuleNibHbIE  IUIOCKOCTH,  CBOMCTBA
napajuieNbHBIX ocKocTed. [IpocTeiimme nmpocTpanCcTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, mapauieNenumne, IoCTPOCHUE CEUeHUH.

[lepneHIUKyYISIPHOCTD MPSIMON U IUIOCKOCTH: MEPIEHIUKYIISIPHBIE MIPSIMbIE B IIPOCTPAHCTBE,
NpsIMbIE MapajulelibHble W NEPHEHAUKYISIPHbIE K IJIOCKOCTH, NMPU3HAK MEPHEHIUKYISIPHOCTU
IpAMOM M IUIOCKOCTH, TEOpeMa O MpPsAMOW NEPIEHAMKYJAPHOM IUIOCKOCTH. YTIbl B
MPOCTPAHCTBE: YroJ MEXAY NPSIMOM M IUIOCKOCTBIO, JABYTPaHHBIM YTroJ, JIMHEWHBIA YroJl
JIByrpaHHoro yria. llepneHAauKyiasp M HAaKJIOHHBIE: PAacCTOSHUE OT TOYKH JI0 IUIOCKOCTH,
paccTosiHue OT MPSIMON 10 TUIOCKOCTH, MPOEKIUs (PUryphl Ha TIOCKOCTh. [lepreHanKynapHOCTh
IUIOCKOCTEHM: MpHU3HAK MEpPIEHAUKYJIIPHOCTH JByX IulockocTel. Teopema o  Tpex
NepHEHINKYISIpaX.

111.8.2.2. MHOTOrpaHHUKHU.

[loHsiTHE MHOTOIPAHHKMKA, OCHOBHBIE 3JIEMEHThl MHOIOTPAHHUKA, BBIYKJIbIE U HEBBIMYKIIbIE
MHOTOTPaHHUKH, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yronbHasi mpu3Ma, rpaHd U OCHOBaHUS
OpU3MBl, TpsiMass W HaKIOHHAs TMPU3MbI, OOKOBas U TIOJHAs TOBEPXHOCTh IPU3MBIL.
[Tapannenenunen, NpsAMOYroJIbHBIN NapajuleNienune] U ero coictBa. [lupamuaa: n-yroiapHas
nupaMua, TpaHU U OCHOBaHWE MHUPAMHJIbI, OOKOBas W TOJHAS MOBEPXHOCTb MHPAMUJBI,
IpaBWIbHAsg M YyCEUEHHas MNHpaMuia. OJEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOTPAHHUKHU: TOHSITHE MPaBUIBHOTO MHOTIOIPAHHUKA, MPAaBUIIbHAS NpPU3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJbHASI MUpaMUJia U IPaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O TMPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTA3Jp, JoAeKa’aAp W ukocayap. CeueHus MNpu3Mbl U
MAPaMUJIBI.

CuMMeTpust B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, MNPSMOM, INIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiaX, napaieienurneiax, IpaBuIbHbBIX MHOTOTpaHHUKAX.

Brruncnenue 5J1eMEHTOB MHOTOTPAHHHUKOB: pebpa, auaroHanu, yriubel. [lnomanbs GokoBoit
MOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSMOM TNPHU3MBI, IJIOLIAJAb OCHOBAHWW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIBHON NMHUpaMUAbl, TeOpeMa O IUIoUaaAu yceueHHoW mnupamuiabl. [lonsTHe 006 oObeme.
O0beM mUpaMuIbl, TPU3MBIL.

[Tono6uble Tena B mnpoctpaHcTBe. COOTHOIICHHS MEXIy IUIOMIAIAMU TOBEPXHOCTEM,
o0beMamMu MOJOOHBIX TETl.

111.8.3. Conepxannie ooydyenus B 11 kiacce.

111.8.3.1. Tena BpaiieHus.

Hunuaapuyeckass TMOBEPXHOCTb, 00pa3yloUle NUIMHAPUYECKOH MOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. L{MauHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb, IJIOMIa/1b OOKOBOM U MOJHON MOBEPXHOCTH.

Konnueckass MmoBepXHOCTb, 0Opa3yrolye KOHMYECKOH IMOBEpXHOCTH, OChb W BepIIMHA
KOHHYeckol mnoBepxHocTH. KoHyc: ocHoBaHMe W BepuiMHa, oOpasyromas M OCh, IUIOIIAIb



OOKOBOM W TIOJIHOW MOBEPXHOCTH. YCEUCHHBIH KOHYC: O0Opa3yroliue W BBICOTA, OCHOBAHHS W
OOKOBast MOBEPXHOCTb.

Chepa m map: ueHrp, paauyc, OuameTp, IUIOMIA[Ib MMOBEpXHOCTU cdepsl. Biaumuoe
pacrionioskeHre cepbl U INIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe, MIomaas chepsl.

N306paxenue Ten BpalleHus Ha MII0CKOCTH. Pa3BepTka nuiauHapa U KOHyca.

KomOuHnammu Ten BpameHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA 0KOJIO c(hepsl,
cdepa, BliMcaHHasi B MHOTOTPAHHUK, UJIU TEJIO BPAIlICHUS.

[TonsTne 006 oObemMe. OCHOBHBIE CBOHCTBA 00BEMOB Teln. Teopema 00 oObeMe
MPsIMOYTOJIBHOTO TMapalijiesienumnena 1 cieactsust u3 Hee. O0beM mumHIpa, koHyca. OobeM
nrapa ¥ riomasib cepsl.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIICHHUS MEXIY IUIOMIAISMU TOBEPXHOCTEH,
0o0beMaMu TOAOOHBIX Tell.

Ceuenust uwiauHapa (MapayielbHO M NEPIEHIUKYJISAPHO OCH), CEYEHHsS KOHyca
(mapaenbHOe OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILIUHY ), CEUEHUS 111apa.

111.8.3.2. BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE.

BexTop Ha muiockocTy ¥ B mpocTpaHcTBe. ClI0)KEHHE U BBIYMTAHHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxkeHue BeKTOpa MO TPEM HEKOMILIaHapHBIM BekTopam. [IpaBuiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMH.
[IpsimoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. IIpocrteiimiue
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay MpsIMBIMUA U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOA MpHU
peLIeHUH TeOMETPUYECKUX 3a/1a4.

111.8.4. Ilnanupyemble mpeAMETHbIE pe3yJdbTaThl OCBOCHHsS (denepanbHOil paboueit
nporpamMMbl yaeoHoro kypca "['eomerpus”" Ha 0a30BOM YpOBHE HAa YPOBHE CPEIHErO OOIIEro
o0pa3oBaHUsl OpPUEHTHUPOBAHbl HA JIOCTH)KEHHWE YpPOBHS MaTeMaTH4YeCKOW TI'paMOTHOCTH,
HE0O0XO0JMMOTr0 /ISl YCIEIIHOT0 PEeUIeHMs 3ajad B peajlbHON KU3HU U CO3JIaHUE YCIOBUM IS UX
OOLIEKYIbTYPHOTO Pa3BUTHSIL.

111.8.4.1. IlpenmeTHbIe pe3ybTaThI IO OTACIHHBIM TeMaM ydeOHoro Kypca "I'eomerpus'. K
koHIly 10 kyacca oOyuaromuiicss Hay4uTCs:

OTIEpPUPOBATH TIOHATHSIMU: TOYKA, MIPSIMasi, TNIOCKOCTb;

MPUMEHATh AKCHUOMBI CTEPEOMETPUM U CIEJACTBHS U3 HUX INPH PEIIEHUH IeOMETPUYECKUX
3a/1ay;

OIIEpPUPOBATH MOHATHIMU: NAPAITIETbHOCTh U NEPIEHANKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH;

KJIacCU(UIMPOBATh B3aUMHOE PACIOJI0KEHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

OIIEpPUPOBATH MOHATUSAMU: ABYT'PAHHBIN yrojl, TpaHM JBYTPaHHOTO yIia, peOpo JBYTrpaHHOIO
yIJIa, JUHEHMHBIA yroJl ABYTPaHHOTO yIJia, FpajyCHas Mepa ABYTPaHHOTO YIJa;

OTEepPUPOBATH TMOHATUSMH: MHOTOTPAHHHUK, BBIMYKJIBIH W HEBBIMYKJIBI MHOTOTPaHHUK,
AIIEMEHTHI MHOTOTPaHHUKA, TPABHIILHBI MHOTOTPAaHHUK;

pacro3HaBaTb OCHOBHBI€ BMJbl MHOTOTPAHHUKOB (MHUpaMuja, MpHU3Ma, MPsMOYTOJbHBIN
napajuienaenumnes, kyo);

KJacCU(UIIMPOBATh MHOTOTPAHHHUKH, BBIOUPAsi OCHOBAHMS AJIS1 KIACCHU(PUKAIUU (BBITYKIIbIC
¥ HEBBINTYyKJIbIe MHOTOTPAaHHHKH, TIPABUIIBHBIE MHOTOTPAHHUKH, MPSIMBIE U HAKIIOHHBIC TIPU3MBI,
napaJieNenune/s);

OTIEpPUPOBATh TIOHSATHSIMU: CEKyIIas IUIOCKOCTh, CEYEHHE MHOTOTPAaHHHKOB; OOBSCHSTH
IOPUHIUIBI TOCTPOCHUS CEUEHUH, UCTIONIb3Ysl METOJ] CIIE0B; CTPOUTh CEYCHHsI MHOTOTPAaHHUKOB
METOJ/IOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOHEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;

pelarh 3a1a4il Ha HaXO0)K/I€HHWE FeOMETPUUYECKUX BEIMUYMH M0 o0pa3laM WM aJropuTMam,
IOPUMEHSST U3BECTHBIC AHAJUTUYECKHE METOJbl NMPH PEIIEHUH CTaHIAPTHBIX MaTEeMAaTHYECKUX
3a]]a4 Ha BBIYUCIICHHE PACCTOSHUN MEXIY IBYMs TOUYKaMH, OT TOYKH JO MPSMOH, OT TOYKH IO
IUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIMMUCS MPSMBIMHU;



peliaTh 3a1a4i Ha HaXO0KJI€HHWE FeOMETPUUYECKUX BEIMYMH M0 o0pa3laM WM aJropuTMam,
MPUMEHSST U3BECTHBIC AaHAIMTHYECKHUE METOAbl MPHU PEIICHUHM CTaHAAPTHBIX MATEMaTHYECKHUX
3aJa4 Ha BBIYMCIIEHHUE YIJOB MEXIY CKPEUIMBAIOLIIUMUCS MPSIMBIMU, MEXIy NpIMOH U
IJIOCKOCTBIO, MEXKY IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIIATH O0BEMBI M IUIOLIAJM MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, MUpaMuia) C
OpUMEHeHHEeM (OpMyJ, BBIYMUCIATH COOTHOIICHHS MEXIY IUIOMAASIMUA TOBEPXHOCTEH,
o0beMamMH MOJOOHBIX MHOTOTPAHHUKOB;

OIIEpUPOBATh MOHITUAMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U IIJIOCKOCTh CUMMETPUH,
LEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPBI;

U3BJIIEKaTh, MPE0OPa30BbIBATE M HHTEPIPETHPOBATH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpPUUECKUX PUTYypax, MPEACTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

OPUMEHSATh TeoMeTpudeckue (akThl Ui PEUICHHs  CTePEOMETPUYECKHX  3a7ad,
MPEOJIaraloliuX HECKOJIbKO IIaroB PELICHHs, €CU YCIOBUS NMPUMEHEHHUS 3aJaHbl B SIBHOMN
opme;

MPUMEHTh TMPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aay;

MPUBOJIUTh TPHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC U  >KU3HH,
pacrno3HaBaTh POSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSTh TMOJYYEHHBbIC 3HAHHUS Ha TMPAKTUKE: aHAIU3UPOBATh peajbHbIE CUTYallUd U
OPUMEHATh M3yYEHHbIE TOHATHUS B  IPOLECCE IOMCKAa PELIEHUs  MaTeMaTU4YeCKU
chopMyIUpOBaHHON MPOOIEMBbI, MOAECIUPOBATH pPEaTbHbIE CHUTYyallMd HA S3bIKE TE€OMETPUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIU C MCIOJb30BAHUEM TI'€OMETPUUYECKUX IOHATUNH U TEOpEM,
amnmnapara anredpsbl, pemarh MPaKTUYECKHUE 3a/1a4H, CBSI3aHHBIE C HAX0XKJACHUEM FeOMETPHUECKHUX
BEJIMYHH.

111.8.4.2. TlpeameTHbIe pe3yabTaThl [0 OTIACIBHBIM TeMaM yuebHoro kypca "['eomerpus". K
koHIy 11 kiacca oOyJarouuics HayquTCs:

OMEPUPOBATH MOHATHAMH: IMIMHIPUYECKAs MOBEPXHOCTb, 00pa3yIolIue UIMHIPHUECKON
NOBEPXHOCTH, LMJIMHAP, KOHUYECKAs MOBEPXHOCTb, 0Opa3ylolIe KOHWYECKOW MOBEPXHOCTH,
KOHYC, c(hepryeckas MOBEpXHOCTb;

pacrno3HaBaTh Tejla BpallleHus (LWIMHIp, KOHYC, cepa U map); OOBACHATH CIIOCOOBI
NOJyYEeHHUs TeJl BpaleHUs; KiacCU(UIIMPOBATh B3aUMHOE PACIONIoKeHHE C(hepbl U MIOCKOCTH;
ONepUpPOBAThH MOHATHSIMHU: IIAPOBON CErMEHT, OCHOBAaHHME CETMEHTA, BHICOTA CETMEHTA, LIapOBOI
CJIOHM, OCHOBaHME IIApPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS, IIAPOBOW CEKTOD;

BBIUUCIIATH OOBEMBbI W IUIOLIAAM NMOBEPXHOCTEH Tea BpallleHHs, N'€OMETPUYECKHX Tel C
npUMEeHEeHHEeM (OopMyIT;

OIIEpUPOBATH MOHATHSAMH: MHOTOTPaHHMK, BIIMCAHHBIN B Cepy U OMMCAHHBIN OKOJIO c(epbl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHHUS;

BBIYHCIISATH COOTHOIIEHHS MEX Y IUIOIIAIIMU TOBEPXHOCTEN 1 00beMaMu I0JI0OHBIX TEJT;

n300pakaTh Hu3yuyaemble GUIYpbl OT PYKM M C TNPUMEHEHHEM TMPOCTHIX YEPTENKHBIX
UHCTPYMEHTOB;

BBINOJIHATE (BBIHOCHBIE) IUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUI
CBEpXy, COOKY, CHU3Y, CTPOUTh CEUEHHUS TEJ BpaIICHHUS;

U3BJIEKaTh, MHTEPIPETUPOBATh U INPEOOpazoOBbIBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTYpax, MPEACTaBIECHHYIO Ha YepTexaxX U pUCyHKaX;

OIIEpUPOBATh IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH JIEUCTBUS CJIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKEHMSI BEKTOpa Ha
YHCI0, 00BACHATH, KAKUMU CBOMCTBAMH OHU 00JIaat0T; IPUMEHSTh MIPABUIIO MapalieIenuIe/a;

ONEepPUPOBATh MOHATHSMH: JEKapTOBBl KOOPIMHATHI B TMPOCTPAHCTBE, BEKTOpP, MOAYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIY BEKTOpPaMH, CKaJsIpHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJJTMHEAPHBIE U KOMIUIaHAPHBIE BEKTOPHI;

HaxXOJUThb CyMMY BEKTOPOB M IPOM3BEACHHME BEKTOpA HA YMCIIO, YIOJ MEXAY BEKTOPAMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;



3a/aBaTh IUIOCKOCTh ypaBHEHHWEM B JI€KapTOBOM CHCTEME KOOPAMHAT; MPUMEHATH
reoMeTpuueckue (haKkThl IS PEIICHUS CTEPEOMETPHUSCKUX 3a]1ad, MPEIMONarafoIuX HECKOIBKO
IaroB PEeICHHUs, €CJIM YCIIOBUS IPUMEHEHUS 3aJJaHbl B IBHOI QopMme;

pemaTth MpOCTEHINEe Te€OMETPUUYECKUE 3aJa4d Ha MPUMEHEHHE BEKTOPHOKOOPIUHATHOIO
METO/1a;

pemarh 3aJayd  Ha JIOKa3aTeJIbCTBO MATEMAaTHYE€CKHUX OTHOUICHUH U HaxOXJIEHUE
F€OMETPUUYECKUX BEIUYHMH MO 00pa3liaM WM aJropuTMaMm, IPUMEHSST U3BECTHbIE METOJbI MpU
pEIICHUH CTaHAAPTHBIX MATEMAaTHUYECKUX 3a/a4;

MPUMEHSTh MPOCTEHIINEe MPOTrPpaMMHBIE CpPEACTBA M 3JEKTPOHHOKOMMYHUKALIMOHHBIE
CHUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/aY;

MPUBOJUTh TIPUMEPhl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE U  >KU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

MPUMEHSTh TMOJY4YEHHbIC 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peajbHbIE CUTYallUd U
NPUMEHATh  HW3Y4YEHHbIE TMOHATHUS B  IMIPOLIECCE TOMCKA  PEIICHUS  MaTeMaTH4YeCKU
chopMyIUpPOBaHHON MPOOIEMBbI, MOAECIUPOBATH pPEaJbHbIE CUTYyallMd Ha S3bIKE T€OMETpHH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETU C MCIOJIB30BAHHUEM T'€OMETPUUYECKUX IMOHATUM U TEOpPEM,
anmapara anredpsbl, peliarh MPaKTUYECKHUE 3a/1a4H, CBSI3aHHBIE C HAX0XKICHUEM FeOMETPHUECKHUX
BEITUYMH.

111.9. Pa6ouasi nporpamMmma y4e0Horo kypca '""BeposiTHOCTB U cTaTHCTHKA'.

111.9.1. IlosscHuTENBbHAS 3aIIUCKA.

111.9.1.1. VYuebnsiii kypc "BeposTHOocTh M craTUCTHKA" 0a30BOTO YPOBHS SIBIISIETCS
IPOJOJDKEHUEM M Pa3BUTHEM OJIHOMMEHHOIo y4eOHOro Kypca 0a30BOIO YpOBHS OCHOBHOI'O
obmiero oOpa3oBaHusl. YUeOHBIM Kypc NpeaHa3HadyeH uis (OpMUPOBAaHUS y OOYYaIOLIMXCS
CTaTUCTHUYECKOW KyJIbTYphl U MOHHMAHMS POJM TEOPUU BEPOSTHOCTEH KaK MaTEeMaTUYECKOIO
MHCTPYMEHTA JJIsl M3yYeHHs CIIy4allHBIX COOBITHH, BENTMYMH W mporeccoB. llpu n3ydenun
yu4eOHOro Kypca oOoramarorcs IpeaCTaBIeHHUsT OOyYaroLIMXCs O MeToJaxX HCCIeI0BaHMs
M3MEHYMBOIO MHpa, Pa3BUBAETCS [OHMMAHUE 3HAUYMMOCTH M OOIIHOCTH MaTEeMaTHYECKUX
METOJOB TMO3HAHHUA KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

111.9.1.2. Coneprxanue yueOHOI0 Kypca HaIllpaBJIeHO Ha 3aKpEIUIEHUE 3HAHUM, MOTyuYeHHBIX
IpU H3YYEHHMM Kypca Ha YpPOBHE OCHOBHOrO oOIIero o0pa3oBaHHs, U Ha pa3BUTHE
IIPEJICTaBICHUN O CIIy4alHBIX BEIMUYMHAX U B3aUMOCBS35iX MEX1y HUMH Ha BaKHBIX MPUMEPAX,
CIOXETBI KOTOPBIX MOYEPIIHYTHI U3 OKpY’Karolero Mupa. B pesynprare y 00ydaromuxcst J0IKHO
chopMHpOBATLCS NpPEACTaBIEHUE O Haubosiee yHOTPEOUTENbHBIX M OOLIMX MaTeMaTHYeCKHX
MOJIEJSIX, UCTOIb3YEMBIX Ul ONMMCAHUS aHTPOINOMETPUYECKUX U JeMOrpaduyecKuX BEIHYUH,
HOTPEIIHOCTE B PA3IMYHOTO poOJia HM3MEPEHUsX, JJIUTEIbHOCTH O0e30TKa3HOH paboThl
TEXHUUYECKUX YCTPONCTB, XapaKTEePUCTUK MACCOBBIX SIBJIEHUN U MPOIIECCOB B OOLIECTBE.

111.9.1.3. B cooTBeTcTBUM C YKa3aHHBIMH LEISIMH B CTPYKType YyueOHOro Kypca
"BeposTHOCTh M cTaTUCTUKA" JJI YPOBHSI CpeHEro o0miero oopasoBaHusi Ha 0a30BOM YpPOBHE
BBIJICJIEHBl  CJIEYIOIIME OCHOBHBIE cojep)karenbHble JuHMK: "CoydaiiHble COOBITHUS U
BeposaTtHOoCcTH", "CiydaliHble BETMUYHUHBI M 3aKOH OOJIBIINX yncen".

111.9.1.4. BaxHyro 4YacTh y4yeOHOro Kypca 3aHMMaeT H3y4YeHHE T'€OMETPHUYECKOro H
OMHOMHUATIBHOTO paclpefesieHuii W 3HAaKOMCTBO C HX HENPEephIBHBIMU aHAJIOTaMU -
MOKAa3aTeIbHBIM U HOPMAJIbHBIM PaclpeelICHUsIMHU.

111.9.1.5. Conepxanue nuuun "CiydaifHble COOBITHUSI M BEPOSATHOCTU' CITYKUT OCHOBOM st
(dopMHpOBaHUS TPEJCTABICHUNH O paclpelielIeHnd BEPOSTHOCTEH MEXIYy 3HAaYeHUSIMHU
CIIy4JaiHBIX BEJIMYMH, a TAKXKe 3Ta JIMHUA HeoOXoArMa Kak 0a3a JUIlsl M3y4YeHHUs 3aKoHa OOJIbIINX
yucen - (yHIAMEHTAJIBHOTO 3aKOHA, JNEHCTBYIOIIEro B MPUPOAE M OOIIECTBE U HMEIOIIEro
MaTematuueckyto  ¢Gopmanuzanuto. Cam  3akoH  OOJBIIMX  4YWCeN  Mpejyiaraerci B
03HAKOMUTENBFHON (hopMe ¢ MUHUMAJIbHBIM HUCIOIb30BAHUEM MAaTEMAaTHYECKOTO (popMaIn3Ma.



111.9.1.6. Tembl, cBsi3aHHBIE C HEMPEPHIBHBIMU CIyYallHBIMUA BEJIUYWHAMH, AKLIEHTHUPYIOT
BHUMaHHE OOYy4alOIIMXCsl HAa ONHMCAHUU M M3YYCHHH CIy4YalHBIX SBJICHUH C TOMOIIbIO
HenpepbIBHBIX (pyHKIMNA. OCHOBHOE BHHMAHME YJEJSETCS IMOKa3aTeIbHOMY M HOPMajJbHOMY
pacripesielieHusIM, TIpU 3TOM MPEAINoJaraeTcs O3HAKOMHTEIbHOE H3yYeHHE Marepuana 0e3
JI0KA3aTeNNbCTB MPUMEHSIEMBIX (PAKTOB.

111.9.1.7. OGuiee 9rciio 4acoB, OTBEACHHBIX IS H3yUeHUs y4eOHOTO Kypca "BeposTHOCTh U
cratuctuka" - 68 vacos: B 10 kimacce - 34 yaca (1 gac B Henenmto), B 11 kiacce - 34 gaca (1 yac B
HEJICTIIO).

111.9.2. Conepxxanue odyuenus B 10 kmacce.

[IpencraBnenne NaHHBIX C MOMOINBIO Tabmui W auarpamm. CpeaHee apu(MeTHUEcKoe,
MeAuaHa, HauOoJblliee W HaUMEHbIIEe 3HAYEHUsS, pa3Max, JAUCIEePCUs U CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

CrnyuaiiHple SKCIIEPUMEHTHI (OMBITHI) M CIIy4alHbIE COOBITHA. DJIEMEHTapHbIE COOBITUS
(ucxompl). BeposiTHOCTD ciy4aiflHOTO COOBITHS. BIM30CTH 4acTOTHI M BEPOSITHOCTH COOBITHIA.
CrnyualiHble OIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTApHBIMHU COOBITUSIMU. BeposTHOCTH COOBITUI
B OIIBITAaX C PAaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMH COOBITHUSMHU.

Onepauuu Haj COOBITUSMH: TepecedyeHHue, OObEIUHEHHE, MPOTHUBOIOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyia ClI0KeHUs BEPOATHOCTEM.

VYcnoBHas BEpOSITHOCTb. YMHOXKEHUE BEpOSTHOCTEH. JlepeBO CiyyallHOrO SKCIIEPUMEHTA.
®dopmyra nojaHo# BeposTHOCTU. He3aBucruMbie COOBITHSI.

Komb6unaropaoe mpasuino ymHoxkeHus. IlepectanoBku u ¢akropuan. Uucino codeTaHui.
Tpeyronbuuk Ilackans. @opmyna oOunoma HeroToHa.

bunapubiii crmyyaiiHblii ONBIT (MCOBITAaHUE), YCIeX M Heynada. He3aBUCHMBIE HCIBITAHUA.
Cepusi HE3aBUCHUMBIX HCHBITAaHUNH A0 nepBoro ycmexa. Cepusi HE3aBUCHUMBIX HUCIHBITAHUI
bepnyinu.

Cnyuaitnas BenuuuHa. Pacnpenenenne BeposTHOCTeH. Jlumarpamma pacrpenesneHus.
[Tpumepsl pacnpeeneHuii, B TOM 4KCIe, FTEOMETPHUECKOe i OMHOMHAIILHOE.

111.9.3. Conepxanue obyuenus B 11 kmacce.

YucnoBble XapaKTEPUCTUKHU CITy4alHbIX BEJIMYMH: MAaTEMATHYECKOE OKUAAHNE, TUCTIEPCUS U
CTaHJapTHOE OTKJIOHEHue. [IprMeprl NpUMEHEHNsT MAaTEMaTHYECKOr0 OKUIaHMsI, B TOM YHCIIE B
3a/layaXx M3 TIOBCEHEBHOM >KM3HU. MareMaTtudyeckoe OXUIaHHe OWHApHOW ciay4aitHOU
BEIMYMHBI. MaremMaTHuecKoe OXKHUJAaHHE CYMMBbI CIy4alHbIX BeJIUYMH. MaremaThuueckoe
O’KUJIaHUE U JHUCIIEPCUsl TEOMETPUYECKOTO M OMHOMHUAIIBHOTO PacIpeesieHUH.

3akoH OOJBIIMX YHCEN U €ro poJib B HayKe, MpHUpojAe U obiiecTBe. BbIOOpOUHBIN MeTON
UCCIIEI0BAHUMN.

[IpuMepsl HeENpepbIBHBIX CiIy4alHbIX BeIWYWH. lIOHATHME O IJIOTHOCTHM pacnpeneieHus.
3amauM, MNPUBOAAIIME K HOPMalbHOMY pacnpeneneHuro. [loHsTme o HopMalbHOM
pacnpeneseHnu.

111.9.4. IIpenmeTtHble pe3ynbTaThl OCBOCHUSI yueOHOro Kypca "BeposTHOCTh U craThcTUKa"
Ha 0a30BOM YpPOBHE Ha YPOBHE CPEJIHETO OOIIEro 00pa3oBaHUs OPUEHTUPOBAHBI HA JIOCTUKEHUE
YPOBHSI MaTeMaTHYECKOH I'paMOTHOCTH, HEOOXOIMMOIO JJsl YCIEUIHOIO pelleHHs 3agad H
po0JieM B peasbHOM KU3HU U CO3/IaHue YCIOBUM /IS UX OOIIEKYIbTYPHOIO Pa3BUTHSL.

111.9.4.1. IlpenmeTHBIE pe3yIbTATHI IO OTAEIBHBIM TeMaM yueOHOro Kypca "BeposTHOCTb 1
cratuctuka". K koniry 10 kinacca oOydaromuiics Hay4nuTCs:

YUTaTh U CTPOUTH TaOJIMIIBI U AUATPAMMBI;

OTIepUpPOBATh MOHATUSAMU: cpelHee apupMeTHUecKoe, MeAraHa, Haubobllee, HaMMEHbIIee
3HAUEHUE, pa3Max MACCHUBA YMCIIOBBIX JIaHHBIX;

ONEpPUPOBATh MOHATUSIMH: CIy4YalHBIM SKCIEpUMEHT (ONBIT) M CIy4ailHOe COOBITHE,
3JIEMEHTApPHOE COOBITHE (DJIEMEHTAPHBIM MCXOJ]) CIy4alHOTO ONbITA, HAXOAUTH BEPOSTHOCTH B
OTbITaX C PAaBHOBO3MOXKHBIMH CITy4allHBIMU COOBITHSIMH, HaXOJUTh U CPABHUBATh BEPOSITHOCTU
COOBITHI B M3YYEHHBIX CITyYalHBIX SKCIIEPUMEHTAX;



HaxoJUTh W (OPMYJIHPOBATH COOBITHS: TEPECEUYCHHE M OOBEAMHEHUE ITaHHBIX COOBITHIA,
COOBITHE, TPOTHUBOMOJIOKHOE ITAaHHOMY COOBITHIO, TOJB30BAaTHCS aUarpaMmMamu Oiiepa u

dbopMyI10ii crokeHus1 BEPOATHOCTEH MU PEIICHUH 3a]1a4;
OMEepUpOBaTh TMOHATUAMH: YCIOBHAS BEpPOSITHOCTD,

pacrpezeneHusl.

HE3aBHCHUMBIE COOBITUS, HaXOAWUTh
BEPOSITHOCTH C IIOMOIIBIO ITpaBUjIa YMHOXEHUS, C TOMOIIBIO JI€pEBA CIIyYallHOIO OIBITA;
NPUMEHSATh KOMOMHATOPHOE IMPAaBHJIO YMHOXXEHHUS IPH PEIICHHH 337ad; ONEepUpOBaTh
MOHATUSMU: WCIBITAHUE, HE3aBUCHUMBIC HCIIBITAHUS, CEPHUs HUCIBITAHUM, YCIIEX W Heyjaaua,
HAXOJUTh BEPOATHOCTH COOBITUH B CEpHM HE3aBHUCHMBIX HCIIBITAaHUH 0 TEpBOrO yclexa,
HAXOJUTh BEPOSITHOCTH COOBITUI B Cepuu UCTbITaHUI bepHyny;
OIIEpUpPOBATh MOHATUSAMU: CllydaliHas BEIMYMHA, pacpe/elIeHue BEPOSTHOCTEH, 1uarpaMmma

111.9.4.2. IlpenmeTHBIE pe3yIbTATHI IO OTAEIBHBIM TeMaM y4eOHOro Kypca "BeposTHOCTh
cratuctuka". K konmy 11 kitacca oOy4aromuiicss HAyYUuTCS:
CPaBHUBATH BEPOSTHOCTH 3HAYCHWM CIIyYalHOM BEJIMYMHBI 110 PACHPENCIICHUI0 WIH C

IIOMOIIIBIO JHUArpamMm,
OIICprUpoOBaTh MOHATUCM MATCMATHYCCKOI'O

OXKHUIAHMS,

MIPpUBOAUTH

IIPUMEpPBL,  Kak

IMPUMCHACTCA MATCMATHYCCKOC OXHIaHUC cnyqaﬁHoﬁ BCINYMHBI HAaXOAUTh MATCMATHYCCKOC
OKHNIJAaHHUEC 110 JaHHOMY pacClpeaAcICHUIO, UMCTb IMPCACTABICHHUC O 3aKOHC OOoJIBIINX YHUCCII,

HMCTb IPEACTABJICHUC O HOPMAJIbHOM PACIIPCACICHHUH.

TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O KYPCA «AJII'EBPA» 10 KIIACC

Ne Konuuects LleneBbie OPHUCHTHPBI
0 4acoB pe3yJIbTaToB BOCIHMTAHUS Ha
YpOBHE HAYaJbHOTO OOIIero
o0pazoBaHus (nporpamMma
Bocniutanuss MBOY «COIIl Ne
50»)
1 MHoecTBa U JIOTHKA. 2 lenHOCTH HAYYHOTO 3HAHUS
2 Yucna 1 BBIYUCICHHUS. 9 LlerHOCTH HayYHOTO 3HAHUS
3 YpaBHEHUsI 1 HEPABEHCTBA. 5 LlerHOCTH HayYHOTO 3HAHUS
4 OyHKIUH U TpapUKH. 24 IleHHOCTH HAYYHOTO 3HAHUS
5 TpuroHoMeTpryecKre BEIPOKEHUS! U TPUTOHOMETPUYECKHE ypaBHeHus. | 21 LleHHOCTH HAYYHOTO 3HAHUS
6 Hauana MaTemaTnieckoro aHanmsa. 7 LlerHOCTH HayYHOTO 3HAHUS
OBIIEE KOJIMYECTBO YACOB I10 YYEBHOMY IIJIAHY 68
TEMATHUYECKOE IINTAHUPOBAHUE YUYEBHOI'O KYPCA «I'EOMETPUS» 10 KJIACC
No HanmenoBanwue paszzena (TeMbl) KomnwuecTts Lenebie OPUEHTHUPbI
0 9acoB pe3yJIbTaToB BOCHHMTaHMS HA
YPOBHE HayaJbHOTO  OOIIEro
o0pa3oBaHUA (mporpamma
Bocniutanust MBOY «COIIl Ne
50»)
1 BBezenue B crepeoMeTpHIo. 10 LleHHOCTH HaYYHOTO 3HAHUS
2 [IpsiMble ¥ IIFIOCKOCTH B IPOCTPAHCTBE. 34 LleHHOCTH HaYYHOTO 3HAHUS
3 MHOrorpaHHUKH. 20 IleHHOCTH HAYYHOTO 3HAHUS
4 [ToBTOpEHME: CeYEeHUs], PACCTOSIHUS U YIJIbL. 4 [leHHOCTH HaYYHOTO 3HAHUS
OBLIEE KOJMYECTBO YACOBIIO YYEFHOMY TIJIAHY 68
TEMATHUYECKOE IIJTAHUPOBAHUE
YUEBHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTUKA» 10 KITACC
Ne | HauMeHoBaHue paziena U TEM yPOKOB Kommuect | Uenerbie OPUEHTHUPBI
BO YaCOB | PE3YyJbTaToB BOCHHMTaHMSA Ha
YpPOBHE HAYaJlbHOTO 0O0mIero




o0pa3zoBaHus (mporpamma
Bocrutanus MBOY «COII Ne
50»)

1 | IlpencraBieHue JaHHBIX C TOMOIIBIO TAOJIUI] M AHATPAMM. 1 LleHHOCTH HAYYHOTO 3HAHUS
2 | IlpencrapneHue NaHHBIX C MOMOIIBIO TAOJUIL U THATPAMM. 1 LleHHOCTH HAYYHOTO 3HAHUS
3 | Cpennee  apudMmeTnueckoe, MeauaHa, HaumOonbmee u |1 LIeHHOCTH HAYYHOTO 3HAHHS
HaMMEHbIlIee 3HAYCHUE, pPa3MaXx.
4 | Cpennee  apudmermdueckoe, MeAwaHa, Hambompmee U |1 LIEHHOCTH HAY4HOIO 3HAHHUS
HauMeHbIIIee 3HAYCHHUS, pa3Max.
5 | Jducnepcus u cTaHgapTHOE OTKJIIOHEHUE YHCIOBBIX HA0OPOB. 1 LleHHOCTH HAYYHOTO 3HAHUS
6 | CiyuaiiHple 9KCTIEpUMEHTHI (OTIBITHI) U CITyYaiiHbIE COOBITHSL. 1 LleHHOCTH HAYYHOTO 3HAHHSA
7 | DnemenrtapHbie COOBITUS (MCXOBI). 1 LleHHOCTH HAyYHOTO 3HAHHS
8 | BeposTHOCTB cy4aifHOTO COOBITHSI. 1 IleHHOCTH HAYYHOTO 3HAHUS
9 | bau3ocTh 4acTOTHI M BEPOSITHOCTH COOBITHI. 1 I{eHHOCTH HAYYHOTO 3HAHUS
10 | CnyyaifHple ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapHbIMHU | 1 LleHHOCTH HAYYHOTO 3HAHFS
COOBITHSIMU.
11 | BeposiTHOCTH COOBITHH B ONBITaX C PaBHOBO3MOXHBIMH | 1 LIEHHOCTH HAYYHOIO 3HAHHUS
JJIEMEHTapHBIMH COOBITHSIMHU.
12 | Oneparuu  Haj ~ COOBITHSAMHM: TIepecedeHue, oObeauHeHue, | 1 LIeHHOCTH HAYYIHOTO 3HAHUSI
MPOTHBOIIOJIOKHBIE COOBITHSI.
13 | Oneparuu  Haj  coOBITHAMH: TiepecedeHne, oObenuHeHwue, | 1 LIEHHOCTH HAYYHOIO 3HAHHUS
MTPOTUBOIIONOKHBIE COOBITHSL.
14 | dunarpammel Diinepa. 1 [leHHOCTH HAyYHOTO 3HAHHS
15 | [Aunarpammel Diinepa. 1 IleHHOCTH HAyYHOTO 3HAHHS
16 | ®opmyna cinoKeHHs BEpOSTHOCTEH. 1 LleHHOCTH HAYYHOTO 3HAHHS
17 | YcaoBHast BEpOSTHOCTD. 1 LIeHHOCTH HAYYHOTO 3HAHUS
18 | YMHOXEHHE BEPOSTHOCTEH. 1 LlenHOCTH HAyYHOTO 3HAHHUS
19 | [depeBo ciyyaiflHOTO SKCIIEPUMEHTA. 1 LIeHHOCTH HAaYYHOTO 3HAHHS
20 | dopmya MOJIHOM BEPOSITHOCTH. 1 LIeHHOCTH HAYYHOT'O 3HAHUS
21 | ®opmyna MONHOM BEPOSITHOCTH. 1 LleHHOCTH HAYYHOTO 3HAHHS
22 | HezaBHcuMBIE COOBITHS. 1 LIeHHOCTH HAYYHOTO 3HAHUS
23 | KoMOMHATOpPHOE MPaBUIIO YMHOXKEHHSL. 1 [leHHOCTH HAYYHOTO 3HAHHS
24 | TlepectaHOBKHU M (haKTOpHAI. 1 LleHHOCTH Hay4YHOTO 3HAHUSL
25 | Yucno coueraHui. 1 LIEHHOCTH HAYYHOTO 3HAHHUS
26 | Tpeyronpuuk [lackas. 1 LIeHHOCTH HAYYHOTO 3HAHHS
27 | ®opmyna 6uHoMa HeroToHa. 1 L{eHHOCTH HAYYHOTO 3HAHHS
28 | bunapHslii ciaydaiiHbli ONBIT (MCOBITAHKE), YCIIEX U HeyAada. 1 [leHHOCTH HAYYHOTO 3HAHUS
29 | He3aBuCHMBIC UCTIBITAHMSL. 1 LIeHHOCTH HAaYYIHOTO 3HAHUSI
30 | Cepusi He3aBHCHMBIX UCTIIBITAHHIHA JI0 TIEPBOTO yCIexa. 1 LleHHOCTH HAYYHOTO 3HAHUS
31 | Cepus He3aBUCUMBIX UCTIbITaHUH bepHyun. 1 IleHHOCTH HAYYHOTO 3HAHHS
32 | Cnyuaiinas BenmuunHa. PacripenienieHre BeposSTHOCTEH. 1 LlennocTH HayYHOrO 3HAHHS
33 | Aunarpamma pacrpeesieHus. 1 LIeHHOCTH HAYYHOTO 3HAHHS
34 | [Ipumepsl pacnpenesieHuil, B TOM 4YHCIE, TreoMmMeTpuueckoe u | 1 LlerHOCTH HayYHOTO 3HAHUS

OMHOMMAJIBHOE.

OBLIEE KOJIMYECTBO HACOB I10 YYHEEHOMY TUTIAHY
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